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!]ﬁ EﬁﬂPHHHE pﬂECMHTpHBHH}TCH TEOPeTHYeCKHe BOTPOCH THA-
PABAMKH COOPYIKeHuil, NPeAaaraioTcsl HOBbIE KOHCTPYKILMH THA-
'}EEH‘IEEHHK COOPYXKEHHA; M3 ardwrcs BOMPOCH pPeryanpo-
M5l MOTOKA M BHIMPABJAEHHA pycaa, 3aHeCcEHHH BEepXHHX Obe-
3, HH3KOHAMOPHBIX THAPOY3JI0E.

. COOpHHK PacCYHTaH HA HAYYHLIX COTPYAHHKOB, MPOEKTHPOB-
1L ﬁt}ﬂ, pabOTHHKOB BOAVXO3AACTBEHHBIX OPraHH3alnil, nperno-
paTe 1€ ¥ CTY AEHTOB HHCTHTYTOB THAPOTEXHHUECKOTO Npoduas
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C.X o ABAJ BAHI
CKBOSHME EEPETO3ANMTHHE OJEAMH A HWSOBBEBR PEK

B 1959 r, Ba p.AMyzmapee 3 palloEe TepMe3cEOro mnopra,
no mpexnoxennn A H.['0CTyHCKOr0,OHN& NOCTPOSHA NMPHYANLHAA
CTOHXA ¢ KpeIAeHHeM NpEIerangero gsa "ropsxom™ 3 nmomy-
METPOBHX cmMpanei, CBETHX W3 © MM KATAHKE B JBA HEMONHHX
caof, Takoe pemeAMe OMA0 NMPREATO Nocde Oe3ycnemAMX MOMHTOR
Kpennenws Gepera CeTOHRHMMM H XKeXO300CTOHHHMYU IUIKTAME M ApY-
PEMH cnocoGaMM = BCEe BTH EOHCTPYHIEM B KODOTKHN CDOK NOAME=
BATHCH H PASDYMANHCE.

HaGnoxends B HATYDE MOKasail, YT0 CRONERO-HHOYAS
SHAUMTONEHHEX PASMHBOB §¥ MOCTPOSHHOR CTOHKE HEe MPOH3OWNO0 B
Te9YeHMe HECKONBKHX NeT, HECMOTPR Ha SHAYATEABRHHE CBAA DEeEH
kK Gepery Ha 3ToM yuactre /I0/.

OnMcapEAfl CKEO3EAR OJeMEA Npezcrasnger CcoCOH HOBMH
M KDEeNNeHRs, OCHOBAHEH|{ HA BEABHHYTOM €€ aBTOPOM emeé B
1936 r, ODpHHOHMNEe paccpejoTONMEHHOTO TANeHHA HBONTOWHOM pas-
mBanmeli sHEPIMN MOTOKA HE POKAX C NerK0 PasMHBAEMEM pyC-
NOM,

MaccHBEHE COOpPYXeHHR, NDAMEHAGMHE NPH PETyIHMPOBAHHA
pycesi, NPEBOXAT K COCPeAOTOYOHHNO 3HOPIHM BOJHHX MAcC B KO-
IFYecTBAX, HAMHOIO NpeBHmavEMX SHEPIMD B OOHYHOM pycie,
WatuToqEad DHEDIrHA BHINBAET HOXENATENBHHE MECTHHE DPASMMEH
AEa y onop. Pycia B npejropHEX YYaCTKAX PeK, CIOXeHHHE M3
KDYNHOrC MaTepdana, OKG3HBADT SHAUMTENBHOE COMPOTRRICHME
pa3MHBY, pacTymee ¢ TAYOMHEOR M BCASACTBHE OTMOCTHRE 30HH
pPa3SMHBA EPYIHHM KaAMHEM,

B pyciax xe M3 c1adoro MenKO3epHECTOI0 Marepmana
AHO ¥ ONOp MAaCCHEHHX coOpyxeHnfl OHCTpO DASMHBAETCA, COODY-
XeHUA NpOCeZADT ¥, KpoMe TOro, oGNAafad NOBHEEHHHM YASNBHHM
BecOM, OEX "TOHYT™ B fMecKe B TeYeHME KODOTKOIO CPOKA, Bu=



XONON M8 MOXOKOHUA ABAAETCH paccPefOTOYEHHOE TAWNSHME BHED-
TMH NOTOKA NYTEW YCTPOHRCTEA CHCTOMH MOAKAX COMpOTHBIGHHA
paccpeAOTOYeHHHX HAa Beel nuomans B s0He samuTH.

A.H.TocTyEcERSt mMpeaxoaxmn X O0OCEOBAN MeTOR pacuera
CKBO3HHX KOHCTPyKIE# /6/. Huolt merox pacueTa TAXEX yoo-
poficTB, OCHOBAEARR HaA NpPOCTHX COOOpPAXEHEAX, NPEANOREH HAMM
/5/. B 2T0ff cBASK NpEENOCE 3AHOBO PACCMOTDETH BONPOC O IAy=
OHHe OXHMAASMOTO DASMHBA § (eperoSANMTHHI KPONNCHUH npAMeHH-
TeABHO K YCIOBHAM D.Amynapni /4/.

B CBASKM C HETEpeCcOM, NPOABISHHHM K HOBOMY BHZY Kpem-
AEHEA, BOSEMK BOMPOC O sSamMye GeperoE Ha yuYecTHaX PeE C Jder-
KO pas3MHBAeMHM  I0XcM Boofme. Hpowme TOr0, Pe3yARTATH HOBRX
HCCIeOBEHHR NOBBONAMNT JTOYHHTE: HEeROTODHE NapaMeTpH B lpeg-
JOKeHHHX paHee pacuerax, B aTMX YCHOBMAX lenecoolpasHO AaTh
FATUNSHHOS PEHEGRMe 3a4aYM DPOGKTHPOBAHAA M pacdeTa CEBOINMX
Jeperc3amuTHHX OJGKN B EIMHOM H3NOXEHHH, 4TO M SBAAGTICH
Oexsp HacToRmed CTaThi,.

$aKTOPH paswura Geperom

Paauupuy Oeperos cOCTEBAMIDT WaCTh OOmero ABIEHHA Re=
QopMam®i pycen pex, NPOABASOMMXCA HaMOokee DPesxo k Oaclo-
PAZOYEC B HHBOBEAX, CAOEEHHHX OOHTHO M3 MERKOBCPHECTHX
cofcreeHHNX OTAORcHM#. Ha p.AMyRapse, B €6 CDenHeM M HMM-
HeM TeYeHWW DTH Da3MuBEH OYeHb MHTEHCHBHH M HMeNT MeCcTHOe
HassaHme "pefiram", OrTwmeusnW clydad, KOIZa POKa OTpHBaeT
oT Gepera MONOCH MMPMHCOW B HECKCNBKC JECATKOB METPORB 32
CYTKE M HECKONEBKO COT METDPOR 30 CE30H.

Hefirum npoARAAeTCcA OCHYHO B MEpMOX HApACTARKA NABOA-
KOB, 4 MHOTAA M NDE Cnale pacxozoB ¥ ypopHeil. ‘MoxHO cuk-
?aTh, YT0 OCHOBHOM NMpWuMHON cuupa Cepera ARNAeTCE B 000MX
cNyyasx nomepeyHsil cBan NOTOKA K HEMy, OPHYEM BO BTOPOM
cayyae ero MHTEHCHBEOCTH MeHBWe, HO BO3HMKAcT Apyrofl pas-
pymapmpit GaxTop: ABMKeHMe (MNBTPAUMOHHOI'O -NOTOKA OT Gepora



K pERe ¢ OCONBNMMN TpagHedHTaMM, Taxoe MHEHHE BHCKA3NBANOCY
HEOZHOKPATHO pasnuuuuMu Hadnoparenawe (A.H.TocTyHchal,
Co.T.ANTYBME ¥ 2p.) M ABNAETCH, NO-BHAMMOMY, NPABUILHHM,

CneposaTentno, MORHO NMpEeZNONOXHTE, YTO OAHHM M3
THaBEMX (axTOpOoB pasuHBa Gepera ABNAeTCA CTENeHL CBaaa Mo-
TOKa K Oepery, OompefcifA€Mad yINoM aTax®, ECAR Xe 3TOT yroa
paBeH HyAn, TO HARGONBmAR TAYOWHA Yy Cepera MOXeT OHTE HE
Gonsme, 4eM B ApGoft Apyroff To4Ke MONEPeYHOrD CEYEHMA: AAA
pacCMATDHBAEMOIO YUYacTHA AMyXaphH OHA, EanpEMep,DaBHA 5=6 M.

HApyrum BO MeHee BAXHNM JaKTOpOM ARNASTCA DABHHIA B
CEOPOCTAX TOYGHNA OTASNBHEX (parMEeRTOB pPYCAOBOTO MOTOKA.
T'.B.XenesEAKos yKasWBaeT, YTO napadonmueckufi nmpofwmns Ap—
NACTCA BAMNYYENMM BHANOTI'OM €CTECTBEHHOT'O npodulld pyclOBOrO
norora /7/. B nmapaGonrmyeckoM CEYeHNM MaKCUMANLHAA I'UyOHHA
B monropa pasa Gonnme cpexnHeil, [0 MHOTOWMCHEGHHNM JAHEHM,
npEBeieHEEM EKeleaHAROBHM, NpHOIESHTENBHO TAKOe COOTHOMEHHE
HNEET MecTO M B eCTECTBOHHMX DekaxX, B MnecoBHx cTBOPAX
HanGolsmanR rAyOwMHa OHBAET ¥ BOrEyTOro Oepera, HO YXasaHEOe
OTHONEHHME COXPAHAETCH.

[oxaras, 4TO Ce4YeHHe pYycla napadonndecKOe W CDEAHAR
M0 BEPTHRAAM CKOPOCTE M3MEHAGTCH B COOTBETCTENR C MecTHOM
THyOuROlt, a8 TARXe JUHTHBAA, Y70 ANA WHDOKMX pycea IHupap-
AudecKRd pagMyc NpROAM3HTENLHO paBeH cpenHelf rayGHHEe, no-
JAYIEM cHefyomEe NPUONMXERHHE 3HAYEHWA HUAA cpepHedt cRoOpoCTH
N0 COYOHHO M HA BePTHRANM ¢ Hawooanmeid TAYORROM:
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llo naryprum ganiwm I'.B.KeneanAxosa, OTHOREHH® 3TO
B CDejHEM OKAasSAanock paBuem 1,5, 7.8, GAMSHMM X pacueTHEOMY.
OxEaro Ha AmMyzapse 2T0 OTHONEHNE, K&K YBHAMM HEXE, AHAYW=-



TENSHO SonBme, 4YT0 COCTABNEET OXHY ¥3 ocolemmoctelt AMy=-
AapeM, CPBASAHHYM ¢ HEYCTOHUEBOCTRD €€ pycia.

BoXniioe pacXOXieHNEe MOXAY MAKCHMANBHOM M cpejdHel
CEODOCTAME MORHO OOBACHWTEL TeM, UTO PycEO PeKs# COCTONT A3
TaZKIX NPOTOKOoE, JODMEDYLEHXCA B MEXOH:E M B HDEpHOX Hape-
CTAHME ¥ CNAZa PACXOAOB, ¥ NPOMEXYTORHMX modoumeRl (Ipaz)
OOBHNEHEOR RepOXOBATOCTH, B TO X6 BPEMA MYTHOCTE B pasiNy-
HEX BEDTREANAX N0 WMPHES CceYeHMA HIMEHAESTCH HEBHAUMTENBHO
M BSCEME cnado cBA3AKa C MECTHO# CKOpOCTHN TedeHHEA. Tak,
Ha CLHOM U8 nonepeyumros crBopa Yamaw ra Amynapse /I12/
OTHOEEHHE OCDENHAHHEX N0 BODTHRALK SHAYEHWH HauGombuel
CHOpUCTH K HaMMeRbmel oxasamock pDaBHEMM 5,7, & cCOOTBET-
CTHYOECS OTHOMEHHE MyTHOCTE — XMEE 1,26, [IpECAMSHTENBHOD
PaBEOMEDEOe pacnpefeNeHHe MYTHOCTH MO COUGHED ABAASTCH,
MO~BENMOMY, CHEACTPHEM MHTEHCHBHOI'O NSpeMEeNEBAHEA MOTORA
H Toro faxra, 4WTO BpEeMEHHOE CHAXEGHHEe CKODOCTH B TOM HIM
HHOM o0peMe BOXNH HO DP6AST K HEMEANOHHOMY BHNANOHEND H3 HEIO
BBEOCH,

Oroopa MOXHO NpPSANONOXMTEH, YTO MECTHHE TOKHW BOAH C
nosdmenEoll cROpPOCTENM, 00MAZAKT K CPABHMTANEEO Sonmpmefl TpaHc-
nmoprupynxeft cnocoSEOCTHED, B TO BPEMA KAK CPejHES YAENBHOO
COflepXAHNEe HAHOCOB B MOTOKEe COOTBETCTBYET ero cpepHell cko-
POCTH TEHOHKA.

O0myn KapTMRY pasuuBa Gepera NMPAMOHMTENBHO K AMy=
Aaphke MOXHO NpejAcTABMTE Tak. B pycse B npouecce ABMXERHA
dopMMpyoTca PPAAN PASAHYHOTO MOPAAKA = OT MENKMX DEPero
0 noGoyHel MAM GapoB, BANMMADIHX IAATHTEABHYN YacTh mipH=
HH pycnia. Bo BpeMs MajgMx pacxXOfoB NoGOYHEM O6pa3ypnT CHCTEMY
QCTPOBKOE H OPOTOKOB MexZY HWMH, HANDABAGHHMX HEDSARO NOA
SHAYMTENBHEM yTIOM K Oepery. [Ip HapacTaHME PACXOZ0B M
ypOBHEH OCTDOBEM 3ATONXANTCA, HO B OTJeNbHHe paspadoram-
HHe MPOTOKH, HANpABNEHHHE K Oepery, MPOXOAHT SHAYMTENBHAA
‘'gacTh pacxopa pexn, [ogoGHas Xe KADPTHHA AMEET MEcTO M B



NepHOX CNejd.

oToK, yAaparck 0 Geper, cIOXeHHHE M3 FerKO paIME-
BAEMHX I'DYHTOB, OOpYmHBaeT ero M OOpaTHHEM TOKOM NC AHY
YHOCHMT NPOAYKTH pasmuBa, AHTEHCHBHOCTH NMpONECCA B NAHHOM
CAyYAE JABHCHT MEIHKOM OT MHTENCHBHOCTH YHOCA MOTOKOM pas-
MHTOI'0 IrpyHTa, [Ipi 5T0M, MOCKONBKY NOANHOE WIMolbYeHHEe M
BIBENMBANHHE PpPYHTA MDORCXOAET He cpa3y, M3CHTOYHAAR TPAHC-
mopTREpyVmas cnocolHOCTH MOTOKE MCMONB3IYETCR HE MONHOCTED,
Onmcupaewas EapTHEA, pazyMeeTcH, TPyJd0 CXeMaTHaHpORaHa,
OZHAKC OCHOPAHHHE HA TARKOA CXeMe pacueTH, Kagk YBHAHEM,
NPABOZAT K MpEEMIEMHM DE3yNbTaTaM.

llyctes EHA Geper HaNpaBieHd MOTOK I'MYOCHEOM .i‘rﬂ H CKO=
pocrTso redenwa Uk, , npesumawcmel cpepgxm U; . [loroxmmf
pacxox q OyAET NpE 3TOM paBeH U';.h,., y & TOTOHHHR pacxox,
NPHXOAAWMACA HA OXMH MeTp JNMEMM Gepera ¢ = U, h,, Sinel |
rme o< = yron BeTpeud movoxa ¢ Oeperom., Ecim mpeznono-
XMTE, YT0 CTPyA, YAApPAACE O Oeper W MOYTH HE DACHMDAACH,
TYT Xe BOSBpamaeTCA MO AEY o0paTHO, TO MOEKHO CYMTATE, WTO
YyHOC MOTOKOM NMPOAYKTOP DA3MHBA ONpefeNHTCH NpPUCIHXEHHO

CREYDMMM BHPAXEHWEM ANA WaCHTOUHOM cpenmedt wmyrnocTs /3, 9/
3 P
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e L) = goshdummenT (B cuydae yueTa NBAXEHMA BCEX Ha-
HOCOB B pycJe, BIpUad JIOHHHE, er'0 MOXHO Nph=
HATH pasuuM 0,26 /I12/);
€ = xoappAUMERT, MCHBEHH EAWHHUH, yIATHBADOINH He=
NMOIXHO@ WCNONBIOBAHME TPAHCHOpTHpYyomeil cnocol=
HOCTHE MOTOKA.
KonwgecTB0 Marepdana Cepera, YHOCHMOTO C Kaxaoro
8r0 NOTOHHOTO METPA B eAHAMUY BPeMEHH
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CaenaeM HecHOXEHMi pacueT AUA ONpejeNeRHs BO3MOXEOM
MHTEHCHBHOCTR pa3wisa Gepera. [lycTh cpepHfAfs CRKOPOCTE Té—
gegEs OyZeT 2 M/ceK; CROpDOCTE CBANBHOTO TEYEHHA ¥ =I,8X

X U, = 3,6 M/cex; yron scrpemm oX = 30°; 8ino(= 0,5; cpen~
HAA THAPABINNECKaR KPYIHOETH NMPOAYKTOB pagmusa 1)r=0,02 M/cek.
MpuMe yCHOBHO Benuumuy xosppmmmenta € = 0,3, MpumeM, He-
EOHeNm, YTO Geper BO3BHNAETCA HAX YPOBHEM BOXH Ha 7 M, &
rAyGRHa NOTOKA NP pasMHBe paBHa 8 M. JA CMHBA NONOCH 06—
pera mupHHOH I M jonmmo Curs yHecero matepuana (7+8)1,7=25 7.

C Kaxzoro NOrOHROI'O MeéTpa OyAeT YHeCEEO 33 eaWHNIY
BPEMEHH

3 3

G ,70,2640,3+3,620,5 Jﬁﬁ?ﬁ— = 26 Krfcex.

lns cwsEBa Gepera Ha EMPEHY P OZMH MeTD norpedyeTcH

t=25¢10%:26 = 960 cexyuwnn I6 MHH., 8 38 8 Y&COB MPONBOl-

76T cMHB Oepera Ha mMpHEY 8¢60:I6 = 30 M.

HoOnngeHua NOKASHBANT, WTO CMHB Jgpera ¢ MOAOGHOHM
HHTEHCMBHOCTEN BCTpedYaeTCA NDE ABirume HEPeZO.

Tagu¥ 00pasoM, MOXHO CUMTETH, YTO Da3MHB JHA Yy Oepe-
TPOBHX Kpenienuii onpefenATcs ABYMA I[MABHEMH QaKTOpaMd: yITIOM .
MONepedHOrO CBaia MOTOKA K Gepery M OTHOMeHHEW HawOonnmelt
CKOpDOCTH TEUe¢HHA B DOEA K CcpegHei.

I'ny6HEa pasmuBa y OeperoBHX Kpennesiil

MpexmonoxmM, YTO PAasMHB AHA ¥ OeperoBOTo KpelieHHs
BIR ¥ CTEHEM NMPORCXOART B pesyZbTare NONEPEYHOT'0 CBasa 4a-
CTH PEYHOTO NMOTOKE K Oepery ¢ MAKCHMAAELHHME SHA9YCHHAMK MO-
T'OHHOT'O DACXO0XA, FAyOHEM W cpefHeft mo IAyOMHE CKOPOCTH To=
YeHWH, CEOHCTECHHNMH OOTOKY W DyCHy H& NaHHOM YYaCTHC.

HsBecTHO, YTO NMOTOK, BCTpEUaACh: C NMPErpajof Eaume—
HfeT CBOE HanpapicHEMe, He M3MEHAf CYmMeCcTBEHHO CKODOCTH Te—
UEHUA, NMOITOMY MH MOXEM CYMTATH, YT0 Hal NOTOK,BCTPETHBEMCE



O cTeHEKOM MOBepHET KHASY ¢ NpeXHHMM IHAUSHAEM CEOPOCTH, HO
8aTEM, HAXOAACH B BOAHON cpeme, OyAeT MOCTENEHHD DACEMDATHCA,
KGRk 34TOMNEHHAR TYpPOYVICHTHAA CTpYH. [anee, y AHA MOTOK NOBO—
pauHBaET B CTODOHY OT CYEHKH, pasMHBAN AHO J0 TEX MOp, IOK&
CROpPOCTH TOUEEKA, yMesbEasch, He AOCTHIHET HEKOTOpPOTO mpe-
AGIBHOTO SHAYEHMA, NPH KOTOPOM DasMHB NMpexpamaercA (puc.I).

Norok, ycrpemafdAchk K CTEHKE, COBEpNAET XaNce ZBHXE-
HHe, NOZOCHOEe BHHTOBOMY: ONYyCKaeTCH MO CTOHKE NOj yrioM K
YyDESY, DABHHM YIUy BCTPEYN MOTOKA CO CTeHKO#, W NOX TeMm Xe
yraoM OTXOZET OT CYeHKE y XHa, B mpegene, mpH OpAMOM yrie
BCTDEYR MOTOR YCTPEMEASTCHA BHKS MO CTOHKE NOA NDAMEM YTAOM
X ypDE3sy. ECNE cTeiRAa He BEDPTUKANBEAA, A HaxkAOHHAR (OTROC),
TO MOTOK HANPARNAETCHA BHM3 C HAKNOHOM, NO-BEIMMOMY, MEHBEHM,
geM HAKNOH cTeHER (pre.ld).

lpaMem ycnoBHO 3a Eaval0 cTpyW c¢TBOp I=-I co CROpPOCTEN
M TONUMHON pPABHENMMM CKOpPOCTH (%, W TronmmHe (TMyOWHE) MOTOKA
HA MOZXOAe K crenxe h, , a 88 ee KOHem - CTBOP 2-2 MO ZHY
peRm NOCNE NpEeRPameHKs pasMEBa, 0O CEKOPOCTHN TEYeHMR U, H
e UHEON ;-.nlq . B cevenmn 23-21 T.8, CPAdy BCNEX 32 MOBOPOTOM
CTPYM ¥y ANa, CXOpPOCTS: W rnyOMBa OYAY? TAKMME Xe, YT0 R B ce-
YEHEK 2=2,

Jlanee, GyAeM CYMTATH, WTO JCAOBHMA HEDASMHBACMOCTH
ONpeneaRNICA TAABHHM OCpDASOM DEXMMOM BOSBDATHOIO ABHXEHHA
CTPY® ¥ AHA B POPHIOHTANBHOM HENPABIOHHM OT CTeHEH. B 0o0na-
CTH Xé HMCXOAAMEr0 ABUXEHMA, HENOCPOJCTBEHEO §J CTEOKEM, BO2~
EMEAYT B CBASH ¢ MOBODOTOM MECTHHE BANBIH C ABMXGHMEM ¥
AHA B CTOPOHy cTeHKH (pHc.la), DTH BaNbOH K BHSHDAGMHE KMH
Aedopuanmy AHa, NO-BHAUMOMY, HEBEAMKHM W B NEePBOM NMpHONHNE=
HHE HMH MOXHO MpeHeOpedYb. [0A00HHE AONYMEHME ZENANXMCE M pa-
Eee, B qacrEocTH H.A.Bysymomsm /2/.

Ixuga cTPyR ol, CBR38HA C BNNWMHON oL , T.8. C
IMYyOnHON OOrDYKGHEA CeYEnME 2-2 MOx cevenwem I-~I1, SABMCH-
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MOCTED ik a_id**-{ﬁm]?
Sin oL

(1)

rje ol = yPOI BCTpPEYH MOTORE CO CTEHKOM;
M - 3anoxXeHAe OTKOCAj

B = Koapjmuuent, MERBUHE SAHHHIH.
C mpyroff cTOpOHH, ATMHA CTDYH OMPSAGNAETCH M3 ypas-

HOHHA e h
] iy
ha=h,rede= 5= 2)
i 5,
2, =5 hulg-1),

rie X =-TAHPEHC yrAa DacHEWPEHHA CTPYR cF « H3 (I) ® (2)
HEXOZAM

I=h, L U _y)-

xV 1 +(gm)* Ua )

Horoman ™MyOoRHA pasMHBA

Wb = (s —2nss it

R

KJT:ﬁ;ﬁEIh“”

# =Ch,, (4)

e
=]+ ARGy, Y

= (5)
Hﬂf"l‘fjgm]; “l'_j"q ]

Mpapuft wied ypapHeHHA (5) oGpamaeTcA B GAMHHLY B

a8yx cayuanx: npn o =0 u npn U, =U, . B odoux ciy-

YaAx ruy0MHa ¥ CTEHKE paBHA HaudoaLmed rAyCMHe MOTOKA HA
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HAMHOM yyYacTKe, SaMeTHM, 9YT0 ANA Hawel pacyeTHOE CXEOMH He-
06xozMMO, WTOGH codmmpanock yemomwe H=h,+h, . lipu
hﬂ*hﬂ‘r?{}ﬁﬂ ME HMESM HOKOTODYW MepexXozHyn OGIacT®, AR
KOTOPOH MOXHO T&RXE ¢ MBBOCTHHM AOMYWEHEENM JI0AH30BATECH
ypasrenuen (5). dusmyeciw 3Ty OOGNACTH MOXHO NpejCTABATE
TAK, YTO HMMHAA YACTYF HOCTYNATENHHOTO HOTOKA MpETODMANA-
BAGTCHA BEpXHelt YacTEN BOSBpATHOTO MOTORA, 9TO B NEAOM YMEHE~
WaeT MHETEHCHBHOCTH pASNMHDA,.

[epefizem x ompezeNeHHMN BenMUMH, BXONFMMX B YDa3He-
me (5).

BenwuMHa X , COIMACHO JAaHHWMM TeopuM M omura /If, Ho=
MEHAETCA B YSKHX Mpefensax M B CPeXHeM MOXHO NMPKHATE

X = 0,2, (6)

Jror spais MAM BCTDEYM NoToRa co cremxoffl =< ompege~
witsoCHy F 04T M3 KOEKPeTHOR XOHPMUIYpammK NOTOEKA HA AAHHOM
YYACTKE M SAmMNAck0oT™0 Jepera. J BepXOBOI0 OrOMOBEA HTOT yIoa
MOXET CHTE MAKCHMANEHHM MAM OAMBKMM X HEMY: 90°-60°, Mo oc-
HOBHO® ¥© MHHNN OeperoBOTO KpelieHHfA 9TOT JI'ON MOXOT OK&e—
sarscq se Goxee 20%30°,

Hoojguuuenr B MOKHO MOAYww.s H3 ONMMTHEX AAHHHX W
pexomMeHnaMl, HMEPWMXCH B JIMTEparype. COrmacHO XaHHHM
Col'sAneynuma /2/, AA8 OTKOCOB ¢ saMOXeEMeM 0T I zo 3 sroT
goapdurmens saravwaercs B npepeaax 0,85-0,64,

Mpuren c ocropoxHocTse /3 = 0,6,

aneMeHTH NCTOKA - I'MYOAEY K CKODOCTH TEYSHHR - CXe-
Ayer OpaTsh MO PACXOAY PeKE, BEOWNMHA KOTOPOI'O ONpeNERAeTCH,
BCXOAA M3 NDHBEZOHHEX BHUEe COOOpaxXeHM{ O NMPMpOJEe DPA3MHBAE.
pr GonmEMX pacxopjax, KOI'Zza NOTOK NMPOTEXaEeT UEGAHM DYCHAOM,
ABIEGHEA MOnNepeYHOr® CRANA 3IHAYMTENEBHO ocradnAwecH. B cmA3m
C BSTAM B KayecTBe pAcYeTHOTrO chexyer OpaTh NPHMEDHO MaKCH-
MansHElt pacxon I0-20%-gHO# O0ecHeReHHOCTH.
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I'myGrua 11,., ABAACTCA MAKCHMANBHOR B cCedYeHMH pycna,
a8 cxopocTs (¢, = HamGonbmell (OCpPEeAHEEHO} NO IAyOMHE) MecT-
HO# CKODOCTED TEYEHHA B pycle, ITH 3HAYEHHA NOAYYADT MyTEM
MSyuYeHHA IEpOMETDHYECHNX RAHHEX HA CTBOpAX, PACMONATAEMHX
HAR YYACTHE 3AmHHTH.

AHANN3 THAPOMETPHYECKEX ZaHHHX M0 HWEHEMY TEeYEHmD
Amyaapse f1I/ moxazan, 4YTO OTHOHNESHRKA Haubonpued INYOMHH X
cpeadelt # HaECoabmEl CKOPOCTH K CpPeAHEell MO CeYeHMD HEeCKONb-
KO CHMHEENTCH C yBelH4YeHMeM DACXOJA PEEM, OJHAKO NMDH ITOM
HAMHODO OpPEBHEADT 3TH Ee OTHONEHHA B pPexax ¢ yCToHuMBHM pyc-
noM. CpefiRfAs BenMyMHEa OTUX OTHONEHMI ZNA pacxof0B B AMynaphe
1,5-3,5 mic.M°/cex MOXeT OWTH NPHHATA DABHOR

i

h
ot 1393 —-1,8.
he v
llp oTCYTCTEBMM ADYTHX AAHHHX NDUBOLHMHE UYMCHIA MOTYT
OHTH DEROMEHAOBAHH INA OPMEHTHPOBOUHMX PACYETOB MO P.AMy-
napLe,

OcTaeTCA BHACHWTHL SEayenwe U, , Jjecs» mOryT BCTpe-
THTHECA ABAa ciyvad: mepsuld (OCHOBHOR) - OHTOBON pEEMM; BTO-
poii = ocBeTAeHHHN MOTOK B HMXEeM Obefe MIOTHHH B MEpBHH ne—
pHOZ SxCIuyaTalHM, KOTAR BCE HEHOCHE OcejanT B BepxHew Obede.

Kak yxaswBanochk, YAeNbHOE COLSPRAHAE HAHOCOB B MOTOKE
COOTBETCTBYET HEKOTOPOH OCPeAHEHEOH &T0 TPAHCMODPTHPYUmEH
CNOCOGHOCTH, @ €r0 YacThk ¢ yBENWUeHHOH CKOPOCTHED TeueHMA 00
JajaeT COOTEETCTEEHHO Gomee Bucorxof TrpancnopTHpywomeld cnocol-
HOCTHX.

llocneznAa onpegenfdeTcaA ANA MeJKRX OTACXeHWil npuiau-
KEHHH N BHpPAEeHHMEM

v

F=I: gl-u!

3
)



NOTOHHEE pacxos HAHOCOB — BHDAKGHMEM
Y
b g
..——.a—-l-
?-T'Jnhuk Qu?'

‘TaEAM 0CpasOM, PacX0j HAHOCOB 33BHCHT OT CEOPOCTH
H He 3aBMCHT OT TNyOMEH NMOTOKA. [IpHMEDHO K TAKOMY Xe BHIY
MOXHO NDHBECTH M ZpyTHe H3BeCTHHE YDPAaBHeHMH JNd pacxoza
ROHHHX HAHOCOB. .

YacThs NOTOKA ¢ yBeAMYeHHOH CHOPOCTED TedeHHA, oOpa-
syomas CEan K Oepery, HeceT H8HOCH B KOAWUECTBE, COOTBET-
cTBYOmEM cpesiEeff CRODOCTH TeYeHMA, HO oOnagaeT OOJiee BHCO=-
kKol Tpamscnoprepypmelt cnocolHOCTED. CTpyH, BO3BpamHaARMAACH
nocie BCTpeYE CO CTeHKOH, pasMHBEET AHO f0 TeX NOp NMOKa
CROpPOCTH TEYeHHS B pesyibTaTe €6 pPacEMDEHHA He ypaBHAeTCH
co cpeZHeft GHTOBOJM CKOPOCTED BCET'0 PYCHOBOrO MOTOKA, TakuM
o6pasoM, NMpH OHTOBOM peXMMe CKOpDOCT: BOSBPATHOT'O TENEHHA §
AHA B Hamejl cxese JONKHA DABHATHCA cpenHelt CHTOBOR CKOpPO—
CTH TEYEHHA B pycHe.

Bo BTOpOM ¢IyYAae DASMHEB ZHa NpPEeKPaTHMICA NPH AOCTH-
EeHHH ZOHHO# CROpPOCTED HEDASMHBADNMETC SHAYEHHA MIA JacTHL
IrpyHTa NpM XaEHO# rayluHe, 34 KOTOPYD MH YCHOBHO MOKEM NpE-
HATS TONEMAY AOHHOR CTpy® h, o [IpeAGIBEYD HePASMHBADMYD
CHOPOCTE MOXHO B3ATH corzmacHO IV IZnasrazposEeproCTpod
(CT24~4396), npwueM, YYNTHBAA CAMOOTMOCTHY AHA, HYXHO BSATEH
BepxHuit mpejen 3HaueHWA CKROpocTH. Kpome TOr0, B CBASH C He-
H30exHuy COZAepXaHHeM MeNKOM TANHMCTOR B3BECH B MOTOKE NOX-
HO, COTJIACHO CYHECTBYNIMM DEROMEHIAIMAM, MOBHCHTE BONHMUAY
npezensuoft crkopoctd Ha I0%, Hanmpumep, ANA MEJNKOTO HECRL Wo—
IyYMM ZANA THYOMEH B OfMH MeTp U, = 0,32I,1=0,35 u/cex.

Mepexoy k mpexexbHOW HepasMHBapmei CKOPOCTH AAA AOH-
HOHK CTDYH DeEOMEHAYyeTcA NPOH3BECTH, COTMAcHO "TeXHWUSCKHM
yEA3aHAME NO NPOESKTHPOBAHMD KEH&JNOB OPOCHTEABHAEX cHcTem"
(I955 r.), no gopmyne
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(7)

TakuM 0CpA3OM, ANA 2TOro cayyas mmeew U,=1U%; .

BO3MOXHH TaKXe MepexojHHe CAYydYar, KOTAA MOTOK HeXOCH-
meH HAHOCEAMM WM NMepecHmen MMM (MepHOZ 3aHEceHMA BEPXHEID
6seda). OmrcasEull METOZ AacT BOSMOXHOCTS PEmNCHHA W TaKHX 3a-

a4,

PacueT cRBO2HO{ OmexaH

PaccMoTpenuHil mpouecce pasMuBa ofaervyaeT BHACHEHHE
PEADaBANYECKOTO apfiexTa CKBO3HON GeperoaamuTaON OZENAM.
[pexpamenne pasuWEa B OMICAHHOM BHUWE CIy4ae AOCTHraeTCA B
pesylETaTe JMEHBHEHHA CKODOCTH CBAABEOrO moroka U, AO
HepasMuBanmed peamuMud U. NpE eCTECTBEHHOM pycae. 3TOT Xe
appext ponxen OuTh AOCTATHYT B PEayusraTe MNPOXOXIOHHA MOTO-
K8 CKBOBR TOANY CKBOZHOR OZeXAH.

Mpxona u3 Takoll cxemu, MOXHO NDERNOXATE CleRyomM#
HECHOXKHH} METOZA pacu¥eTa CHBOIHHX KOECTPYROME MJA JamdTH
pycna, Paswue RHa ¥ Gepera NpPOECXOZMT 3@ CYeT MpeBHNCHHA
HanGoasuweldl CKODOCTED CpefHed CKOpPOCTR B ceveHMM, HaluTOy-
HAR YACNEHAR JHEPIMA WACTH MOTOKa ¢ EaMboxnzmell CKOpPOCTED
TeyeHnA GyzneT unpana::ﬂﬂ.nn :BHI!EIIEHHEII

il o Suee
Tag%"

JamATHNG COODYXEHWA XONXHH COCTABMTE CHCTEMY CONMpO=-
THBICHHHE, IacAmMX 3TO KONMYRCTBO W3OHTOYHOHR BHEPTHH.

Cnupanw, nexamme y AHa (UAM HE OMuBaemMoM Oepery),
MOEHO DACOMATPHBATE HAK peWeTkd, MpPo#AA KOTOpHE MOTOK Te-
DRET YacTE cBOeH 2HEPIVM; COOTBETCTREHHO E Hamel cxeme
YMEHBOMTCH CKOPOCTEH TEYEHUR pasvuBapmedl CTDJH.

llotrept 3 peNeTKAX AOCTATOYHO XOPOWO W3YYEHH B Tua-
PaBnKKe; PEAMYAHA MX ANR ONHOTO PAJA CTEpEHEl OnpegenreTcs

' (8)
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ypasuennes [8, cTp.I06/

i

pew 29 ? (9)

rgqe U = CROpPOCTE TeYeHMH nepeg pemerroH,

Kospfuuuenr noreps AMA EPYTAHX CTEpXHeR BHUHWCHASTCH
M0 BelPAXEGHHD

: _
Sz L7 ( L (10)

e ol = mmemerp crepxmeit;
6 - npocmer MexLy HMMM,
PacueTHYD BENNYHHY NPOCBETE MOKHO ONPENENMTH NO Jop-
MyJje
b6=6,5in, (1I)

e 5,, - ZOMCTEHTRABHHA NMPOCEET MEXLY CTepXHAME (ZAT COH-
pPamH 88 BHYETOM XMAMETpa);
{ - yrox BCTpeWE NOTOKA (pHC.28).
EcaM cROpOCTE: TedeHMA Nepex NepRHM DAXOM peueTor U+,
a 32 HMM - 13 , TO OyAeM HMeTh PABEHCTBO

2 : 1

U, o L f 154

R g ety

ocnme /7 pAZOB peNETOK ﬁ]rneu HMETH COOTBETCTBEHHO
U, = (1~ ‘é:)%.

Orcnfa OnpefelMTcA HEOGXOAMMOE YHONO DPAZOB DEmETKH
ANA 3a7aHHOTO OTHOMEHMA Hﬂ.lﬁtﬂllﬂl CROpPOCTH K cpenHelt

i) (12)
" (- <)

1
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C ydeTom cTepiHell, AOUONHMTGABHO YEAGAHBAGMHX B THPAK
¥3 chnuparell npH MOHTAXS, MOXHO BRECTH B pacuerTEyd fopMyny
RosfdMOMerET ¥ HANHCATS IAA KONMYECTBA cnMpainei, CHUHTAA OREY

COMpANL S8 ABAa PAXE PEUETOX,'
%
b(1-¢)

Hupuus gkpenieHHs Gepera Moxe? OHTE ONpemeleHa W3
CHeAyumMXx coolpaxeHiit: CyZem cyYuTaTh, Y70 eCTECTEEHHHR OoT-
Roc /7, , QopMEpywMERCA MDA AEHHOM TPYETE B BOAS, AOAKEH
OHTH NMOKPHT THHAKOM X0 HaMGONBmE}R BoOamcwilcii TEYOMHEH Da3MuBAa.
Mocnemaan ompegendercA mo gopwyne (4), NpMYIeM ZAH CTOHEH
pacdYeTHaA BelWyMHA /7 (epaTCA, KAR NMOKR23AHO HA DPHC.20: 3a-
AEBAMCE NPEXBADHTENEHO BeXWUMHOR /77 <77, (Hanpudep, NpH
Ms =3 3agaeMcd /771 = 2) NOACUKTHBAETCA TAYOHHA pasMHBE,
3aTeM MO MONYYEHHOR MpeJpalyTejilg [Iytule paswusa nozco-
poM YTOYHANTCA PACUSTHHH OTKOC M TNYORHEA Praniiss.

[lpy Ban9YMM XeCTROT'O OTHOCA HNH CTEHEM WADHHA Rpen-

Cu(H-h N 1em? |

Ecam xe samura 0epera OCYNECTOASRTCR TONMbEC THHAKOM,
TO MADKHEA 6T0, MCUMCAAEMAR OT [IOBEPXHOCTH BOZH

ET=J{‘JI+m., ) (I5)

n = 0,8 (I3)

JACHHAHA

(I%)

THIOH H pasMeps KpenieHHi

Ha pHc.3 mpepcTaBAEHH BO3MOKHHE CXewd GeperoBHX Kpen-
nenuft: mMpH HaMMUMM XecTKOM CTEHKM WIM oTHOca (a, 0) M MX O™~
cyrcreun (B, T). Hauloneumi nparTHYeckmit MHTEDEC KAA HUSOBHEB
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AMyaapsR B yCEOBHAX OGHCTDO DASBMBANESTOCH Jelirkma OpejpcTae-
xfeT MOCHEeAHAR CXEMA, NPHMEHEHME KOTOpOM BOOMOXHO, €CAW 70~
OycraeTcA CMHB 9acTH depera. Ha prc.3r IHoRasano MONOXEHHE
EpENNeHHs, SAr0TABIHBAEMOr0, KENATENBHO, HA HH3KOM OEpery,
xo cuupa Oepera (I) m mocze ero cmusa (2).

B orHOmeHMN ycTpolicrea TopAEa K3 coupanell cuexyer
NpRSKATH KOHCTPYKUMD, OCyMecTBEeHEY® ¥ Tepweacroro mopra
J1I0/, ynauso#i u ymoduo#f (puc.4). MOXHO JMOE peROMERZOBATE
B fOnmonHeHAe K Hell YCTDOMTE NON CMWPANAMH MOACTHAKY M3 He=
KaYeCTEEHHNX AOCOE-roplumeit ceverHesm mnpamepEo 2,5 x 20 cx.
TodAE ¢ AOCKAMH AOABEE COXPAHMTCA HA NOBEPXHOCTH K Oyzaer
sbdexrusaes aefcrsopath, Hapaay ¢ 97N AOAKEM OHTR yOTPO-
eHH CEROGOAHO EHCAmMeé "AXOpA™, NpPEMEpPHO MO OHOMY Ha 9=I12
TopARA .

B cmywasx, xorfja pacueT MOEKasHBAeT HEOGXOZHMOCTE
ycrpoficTea TofAka ®3 (oXee YeM OAHOIO CHOR cCnHpanef, rexe—
coo0pasno, ycTpome TOfAK W3 OXEHOTO DAAA CHEpalel yCRNHTE
ero cJi0eM HeMNOTHO yIOXEHHOI'OD XBOpOCTA, KaK ST0 DOKABAHD
HA pHC.4B. TaEan KOHCTPYKOMA, OYAYIM SKOHOMHUHOH, SBMEHHT
B TEAPEBANYECEOM OTHOMGHHR THAK M3 Zsyx M Oomee CAOEGB CNE-
paleft = B 32BMCHMOCTE 0T MONHOCTH CIOf XxBOpocra. HeoOXOZHMO
I¥ED CHeXMTE 38 TeM, YTo0H yAenBHEH[R Bec TofAKA B [emOM OWN
CYMeCTBEHHO Gonbme EXWHMON, BO H30exafHe €0 BCMINTHA H
NoABHXEE, B MeHee OTBETCTBEHHHX CAYYAAX MOXHO OTKASATEHCH
or Toffka H3 choEpaneff ® CAENaTH DeNETKy-KapEAc H3 apMaTypH
¢ Auelixawmw, sampmmep, 0,5 x 0,5 M =R OeTOHAHMH ARODAMA M
HAEBASATE HA Her0o HEMIOTHHN CHOR XBODOCTH.

[lpr ycrpolcTbe XeCTHHX CTEHOK M OTKOCOB HA HOBHX
ofsexTax MMeeT 3EAYEHHe BHOOD I'ZAYOMEH pycaa y Gepera. 2Ty
BEANYHEY NeNecoOfpasHO NpAHEATE paBHoff WAW OiM3kol ¥ HamGOAE-
melt IAyOMHEE eCcTECTBEHHOTO pycla Ea yuacTke, T.6. h = h_ .
BooGme, NO=-BHAMMOMY, BHTOZHEEe YMEHBUWHTH 9Ty INYOHHYy BINOTE
A0 MONHOTO OTKA3a 0T XECTKHX CTEHOR B OTKOCOE, I'Ze 3TO BOS-
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MOXHO, M KpenieHER BCero Ospera CHNApaXsMK N0 TANY, MNOKa3aE-
HOMYy HA DHC.3B, T.

Haxdoxeman MOmHOCTE TOHARA, ONpejenseMasd YHCIOM CAO-
@B crmMpaneif, AOAMEA COOTBETCTBOBATH YYacTKy C pacueTHOH
rayorHofl. C yaaneHnMesm Bruy(sh peKE M BBEPX NO OTEOCY MOR~
HOCTE THDARA NEeXecoo0GpASHO YMEHEBEHTE.

lipumeps pemenail

Mpmrwmep I.3amumaerca Oeper AMyzepsm B palone
Taxwarama. PacueTHHft pacxoz ofecnevesHnocTsn I0% pasnen
6I00 w3/cex. Cpeausa W HaMOONSW&R INyOHHH, COTAACHO IWAPO-
MeTPHYECKMM NAEHEM, COOTBEeTCTBEREO h. =3,0 M; h,=5,8 m;
cpepmas cropocrs revemma U =2,30 w/cex., He-sa orcyr-
CTBHA IOCTATOYHHX NAHHHX NpHMeM OTHOmeHHE HaMGCoALEER COHO=
poctn k cpemmel b : 1% =I,B. I'pynT pycia —mMexnnil Necox.

OnpegermM IMIYOHEY BOIMOXHOI'O PasMuBa B CHEAYOWHMX
BADHAHTAX: Y BEPTHKANBEO{ CTEHKE E § OTKOCA C 3aN0KEHHEM
/M =3 Zas KBYX ciydses: mpr yrae sorpeun oL =90° (mepxo-
pofi oromopox) u npr X =30° (pazoBoe xpemiexue),

a, OromoBoK ¢ BepPTRKANBHOMN cTeEkoM. CormachHo (5,4)

(= 4 1,8 = I) = 5,0
I+ E:E“%?‘iﬁ? (I, 1) e

H=5,0+ 58 =290, .

MonyucHHaR BEARYEHA MOXET MOKA3aTHCA CIHMKOM GONBEOH,
OZHAKO CIEexyeT yuecTs, YTO B JAHHOM CIyYae HaMH BaATH Hamlo-
nee HeGHNArONpHEATHHE yCAOBMA: BEPTHKANBHAfl CTEHKAa H BCTpEYA
NOTOKA MOA NDAMHM YTIIOM,

CormacHEO MEOT'OKDATHHM HatiozesdsM ¥ muca Taxmaran
ga AMyZepse, TAYOMHEM paaMiBa TaM ZOCTATanT 28 M. 3T0T BH-
CTYN MONHO CROpEe paccMaTpHBATE KaK OTONOBOK @NOpH, OAHAKO
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yonopms padoTH OronoBKa CeperoBol OXEeXAH MANO 9eM OTAR=
gaprcA 0T ycEoBEf padoTH OTONOBEA ENMOpH. Taxoff xe npnep—-
HO TAYORHEH ZOCTHTANM DPA3MHEBH ¥ ENYHTOBHX Oeper0samTHHX
KpemieHEl Ha AMyzapse H YapAXOYCROIO XEAEGSHOAOPOXHOIO MO-
cTa.,.

Onpemexss AIA CPABHEHRA TAYOHHY pasWuBa JAA TeX Xe
ycnosmii mo H.A,BysysoBy /2, fopwyau (26) u (26a), cTp.34/.

Jt—h‘{ﬁiﬁ[s . 5“"""] + Sinl (m- 641}

CxopocTe E atofl Qomu. COTAACHO CMHCIY 8e BEHBOZA,

08HAYADT CEOPOCTE QOPMHPOBAHNA M MPEZSNLRAYN HODASMHBALEYND
CROpOCTE, OTHECOHHHE K TAyOMHe B OZMH MeTD.

S e ,
o= _E;'?"'_— = I,6 wfcex;

£

1.!-F= 0,35 m/cer, uU,: ﬂ; = 4.6

#=3,0 {L [64,6" +1 06) 1} =415,

Te®., IMNIyOMHA paaMHBA MOYTR B MONTOpPA pasa CoXsme, WeM mO
gopuyze (4). OOBACHETE BTO MOXHO TeM, 4T0 BHBOX DOpMyIH
byayHoBa cjenas NpaKTHYSCKE AAA YCIOBAA pasMHBS ZHA TMCTOH
BOZOH.

6. Oronopoxk NpOACABHOIO EpENAGHAR C EAKNOHHOM cTom-
xoft, o = 0% m =3,0. Hween

C=1 —TL———-“ I,8~1) =2,95;
: 0,2 VI+(0,63) { )

H=2,9 5,8 = 17,1 u,
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B. Pamoman cremRa, << =309, m =0, Hueexn

- 0,2 = 3.0¢
C=1+ o2 Vil (1,8-I) = 3,0;

H=3,0¢+5,8=1I74x,
r., Pamomoft otrkoc, o = 30°, m = 3,0, Hmeen

£=I+——#-ﬂ— I,8~I)= I,97;
0,2 VI#(0,6+3) (1,8-1) :

K = I‘.g'? - 5|B = II,“ Ms

I'nyGura mopapka I0-I2 m, MO XAHHNM HaCInKeHEMN,nMeeT
MEecTO HA OTAEABHNX, TPYAHO pasMHBSEMHX YYACTHAX Gepera
peEn.

Nprexep 2. Pacuernuit pacxozn pases 5600 u2fcek,
frc = 2,7 u; ba=5,I 4, U.=2,10 w/cex. Ha-3a 0TCYTCTBEA
napEHX mpemem U,: U, = I,B.

OnpeaensEM royOMEY pa3MHBa Yy BepTHRANBHOH cTEeHKH, 3&-
awmapmell Geper, B HuxEeM Obede mmormEn; o(=30%; /7 =0.
I'pyee - mexkmft mecok; ., = 0,35 w/cex.

Jinn onpegeneHAA MpeienbHOd HepasMuBawMeil cxOpocTH
TEYCHMR ¥ AHA SaZAAMMCA NPSABAPHTENEHO TONMMHONX CTDYM ¥
ama A, =20 M. dweex

ths 0,35 » zuﬁ = 0,95 m/cex;

EFI*_—.TE {.—IE:ELIJ-I}-EE'

,H.= 5.1 . E;ﬁ = 4513 Me
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posepiM TOAWMHY CTPYM ¥ AHA DM DPashuBe
}l-lA - ﬁg h" El .

5 = 0,95 = 20,35 20 m,

I'nyOxHa pasMuBa CXasaXach SHAUMTENBHO OCoXbmed, TeM
B NpejHAYMEM cAyiae, UTO 00nficHAeT CONbUNE DASMMEN M paspy-
meEHs Oeperos, BHSHBAOMHE KOCHM HANPABNEEHEM NOTOROB B HEX-
HeM Obefe coopyxeHNN npx HenpasRABHOR srennyaraumMn. [loaToMy
Geperosie KpenieHHA B Hauane HHXHero Ohefa HYXAGDTCH B 38=
mHTe AEA OT PA3MHBa W cIeZyer EH30erarh BOSMORHOCTH KOCOI0
HANPABNEHHE MOTOKA B TAKEX CAyUAAX, AOCKBAACE DASINHTHHMN
MeDaME YMEHBNEHHs yIia BCTPEUH.

OIpewep 3a. Onpesenenw BEOOXOZMMOE YHCNO CHOEE
cmepane#t ocTyHCROrNO B CKBOSHOM OeperosagATHOd Oxexpe AnA
CHEAyOEMX JCAOMMH: AMAMeTp cTepxmell cmMpans 6 »u (EaTaHka);
mar 6 cM, OTHOMEHEe CEOopocTeff revemma 1% : Uh=I:1,8=0,556;
yrox serpemn o = 30°; Sinol 0,5,

To gopmyne (II) & = (6,0-0,6)0,5 = 2,7 oM.

o gopuyze (I0) € = I.'?Q{g-l%)#ﬁ = 0,24,

HeoOxopumoe KONEYECTE0 cuoes cuodpaneit (II)

n = 0,8 _.Eﬂ.ﬂéﬁ_ = L4
25 (I=0,24)

Tagem ofpasom, AIA AAHHOTO cAyYas JOCTATOYHO YCTPOHTH
TOPAR TEPME3CKOIO THMA K3 HENOMHHMX ABYX cloes, B aTomM pacue-
Te COZEpXMTCA 3allac, CBASAHHME ¢ Tem, UT0 COHDANNM CO BpEMe—
HeM OyAyT HensOexXHO 3aCODATHCA MJyCOpOM, UTO MOBHCHT HX 3=
QEXTHBHOCTS.,

6. PaccmoTpam Conee TaxenHl cryval: noGoBoR mopxox,
oA =90 & =6,0-0,6 =5,4; W: *, =0,556.

[
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Torma

€= 1,79 (_EIE_)#H: 0,09;

lg o

= 5,4,
E.? (1-0,09)

ﬂf_-ﬂ..ﬁ

B sTOM ciydae npujercA AuM00o yYacTHTE WAT CnRpaiefl,
AnGe yocuamTs TofAR H3 cnEpaneft XBOPOCTOM Kak NOKA3AHO HA
PAC 4B,

Opuxep & a. Onperenuw TpedyeMyn WHDHHY Kpen-
nenna Gepera TDHAEAMH NpPH yRpennesHoM Bepxmed vacTm ecTo~
CTBEEHOT'O OTKOCE M = M= 3 HA TAYOMEY  f. = 5,0 Mo
I'nyOuEa pasmusa, onpepeleHEad mo gopwmyre (4), NONyIAAACE
paBHO# IZ2 M.

o gopuyme (I8) 0 = (12-5) VI+32 =22 w.

6. Topakom Kpenmrca Beck Geper (IS)

P.=12 Vi3 = 38 u,

B. Ompezenms WEDEEY KpenneHMA y MOYHATOBOM CTOHKH.
B aroM cayuae rayduEAa DasMiBa HAXOZETCA MORGOPOM.
[lpumem npezBapRTeALHO 34 pacueTHit oTkoc ™M = I,8,

o dopmyne (5)

E‘I-I-—%——T I1,8=1) = 2,56;
0,2 VI#(0,6+1,8) (LD # 2a20i

H=2,36+5,0=1I,8 u,
Opopeps NpaRMNBHOCTE BHOOpa pACYeTHOTO OTKOCA
(cM.prC.20)

ma _E{L%.iﬁ'ﬁiﬂl = 1,73~ I,8.
|

Jnraa kpemnenss (I2)
0 =(11,8-5,0) NI+32 = 21,5 u,
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A M MYXAMETIOB

HERQOTOPHE OCOEEHHOCTH PEKH AMYJAPEM H NMPHYHAN
PASMHBA BEPEIUB (mBueude meiirum)

Awynapes = camad Gonbmed M BOZOHOCHAA peEa Cpexuef
AanK, MagcHMANBHHE MABOZAKOBHEe DPACXOXH B CPeJHEM €€ Teve—
HMH ROIeGADTCA OT 5 2O 9 THC.M°/CEK, a 3a KATACTDOdHYeC—
KuM nNpHEMMaeTCH pacxox B I2 THC.MY/CeH.

MeXeHHHMe DACXOAH MSMGHADTCA B npexexax 400~800 w®/cex.
Cymmapeufl rozoroff CTOK BOZAH B MANOBOXEHH I'OA cCOCTARNAET
19 m«°, B WHOTOBOAHuN yPeNMumBAeTCR A0 77 KM°. AMIIMTYAA
EONedanMs TOPH3OETOR BOXH MOXAY MMKOM MABOAKA M MEXEHBD
2453 M,

Pexa nepeBOCHT JONENOe KOXMYECTBO PEBENEHHHX M RBiI6-
ROMHX HAHOCOB, CpefHAfd MHOrONETHAA MJTHOCTE €6 B HEXHEM
veuenan 2,56 xr/u°, waxcHManmsEas-I3, MHoromer:ml HaMGONE-
anfl crox HaEOcOR paBeH 210 MEH,T.

Pycno AMynapeM HempepHBHO AedopMEpyercs Ka-sa Oonr—
mx yenona (0,00015-0,00025) m oxopocTd Teq9eHHA (A0 2,5~
3,5 M/cex), usweHEuMBOCTH THEporpada » TeueHme ropa, oco-
OeHEO B nepuox maBopka (puc,I); 0RO CNOXEHO WS XerKO pas-
NHBAGMHX MEJKHX NecYaHHX HAHOCOB, AMAMET]D KOTODHX He npe—
Bumaer 0,25 i ( de= 0,10-0,12 u),

Crox AOHHHX HAHOCOB HA p.AMyRapse 0 HACTOANMEIO Bpe—
MOHR MOYTH He May4Yamcda, HaGupgesMA DORASHBADT, YTO ZOHHHE
R NpEAOEHHE HAHOCH NMepeMemanTcA B BMZe pudeneid, mecYaHHX
ofmakos, a Takxe rpAf. Paswmeps pebenell HeBemMKM: BucOTA
5-7 e, pnusa 70 IS5 oM. OEM oOpasypTcH IEaBHNM 00pazoM Ha
BepXHEM cKATE, 4 TAKEe rpefEe NepeERATOR; B mozpBanse pube-
Hefl Heé BEaCNORAOTCH.

B 1952 r. THApPONPOEKTOM MCCHALOBAHN DEXMMH ABHXE-
HEME TIDRE HA D.Awyzaphe, B ERaBanax Tamcaxa ® KusxerTreH. Ha
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Auynapse IpAZH M3yyanuck B cTBOpe JlaBak, T.€., NMPEMEPHO,
Ha 26 KM Bume TecHMEM Taxwaranm. HaGampeswsa OWnIR NMDOBEZAESHH
mpE pacxoxe oxomo 6000 wm°/cex. I'IyOusa Bozu B peke Ouna
4=5 w, BHCOTAE IpAA I, 52,5 M; CROPOCTEH ABHMOHHA HOCIEZHAX
cocrasnang I,5-2,0 m/uac unm 30-50 w/cyrrm,

Pacxox B3pemenENX HAHOCOB Own onpexened B IB0 Kr/cek;
AOHHHX, MEPEHOCHMHX PPAZIAMH - OPMEHTHDOBOYHO 7% OT CTORA
B3BENCHHHX

flenenve METEHCHWBHOIC pasMuBa Oepera, Kak ojHa M3
Gops pycnopux pedopmanuit, MpoHCXOAfmee BCAGACTBHE HPATKO-
PPEMEHHOT0 OOpYymMBaHMA NOTOKA HA Oegper, B YCHOBMAX D.AMYy=
AGDEM MONYYWAQ MecTHOE Haspanue "gelirmm®,

CeransHoe TeweHue (zeliram) B peKe TecHO CBASAHO O
PE3KHM MOABEMOM H CHOAAOM TOPW30OHTOR M PACXOAOB BOAM, C OX-
Ho#f cTopord, (pHc.I) M NMEpErpyaKoil MOTOKA HAHOCAMM, Xapai-
repoM B gopmolt mepeMemeHws EX N0 JHY pycna, C ADYToi.

Ha puc.2 noxasaHa dopuma jAHA yYacTRa pycna pekH, no-
Ay4eHHAA SXONOTHDOBAHWEM.

YeranoBnEeHO, WTO B Nepuop Aelruma MaxcAManbHAd Be-
AHYNHA CYTOYHOT'O pasuuBa Gepera Brayds poxozur a0 50 M.
lomepeuHOe cMemeHde PeKM OT Aelirima B TeYeHHe roja MoxeT
nocTErEYTH 400 M; B cpefHeM 3a mEOro rer odo pasHo I0O0 w.
PaauuB Gepera BrayGs MoxeT focTHIAYTH I0-I2% oT oGmell ero
JNHHH,

pmuMHa BOIHMKHOBEHMA Aeliruma — 3aHECeHHMe OCHOBHO-
10 pycla HAHOCHHMM OTAOXEGHMAMN [IDH DEsKOM cnajeé ypOBHA
BOAH,. Tamkoe 3aHcCeHMe, BHIWBaR NMOAMNOP BHEENEXamErd yJact-
KA PEKHM, NPHBORMT K NPOPHBY MOTOKA B 00X0x, TAK KaR Nmepo-
NMBapOMEecAd Yepes 3aTolieHHNe HH3KMe (epera pycna OTASIE-

I yare uamt Mo NPOMIBOAUTEIBHEM CAIAM Yaderucrana,pun,.II,
(ct.L.T.AnTyHMEA P:runn:aua NpOLECCH , 31 T8 ﬁuﬁam oz
Rﬂa Gopeba C na:a I:IEHHHIIII H HaHocasm™)
Iaﬂﬂf ANKEHT ,
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Prne,I I'pagux xoneGauuf pacxoxa M rOPH3OHTE BOAH P.
Auynapeu U B cTBOpe ToAuyoH 3a I962r.
-pacxof BozH B M/cex; =I'ODH30ET BOAH B CM}
~CPEAHAR MYTHOCTE B KI'/M
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(e NMpPOTOKK, OPH HAIMTHA CONBEOTO NONEPETHOI'O YKIOHA NOR-
P CTOPOHYy ROpeHHMX Geperos, GHCTpPO paspaGaTHBant cele
joxe. B peaynsTare CO3ZAETCA MONHAR CTDYH, ABUEKYyWAACA MO
KNOEY, B I,5-2 pasa ® Golee NpPeBMEADAEMY NPOAONBHHN yH-
(08 nofha W, CIeHOPATENBHO, HMENmAR MOBHMEHHYD CKOpPOCTE
‘e9eHHs, ¢ Koropoll OHa aTakyeT KopexHHoll deper nofiume, cro-
(GHHEH H3 cralEx, JETK0 pasMMBaeMHX NOpOA. SaHeCeHHs Oc—
[OBHOT'O pycla cHeAyeT OCBACHMTE NEPeHACHMEHMOM NOTORA
(OHHNMA W MPUAOHHEMM HAHOCAMM, BHTOKADNMM W3 PaBIMUNA
JROpocTEl ABMXEHMA NOBEPXHOCTHHX M JOHHHX CTPYyR.

Pacxomd BOAH B DEKe NpH cnaje NABOAKA YMESHBEADTCH
jHCTpee, WeM MYTHOCT:E MpPHAOHHHX CTPyH, 4TO OOBACHAET MO—
IRNeHde Zelrama HMEHHO MpH chaje NaBojxa, &4 HE Ha NOABEME

JlefiTeE — pacMpOCTDAHEHAOE ARNEeHEHe Ha AMyznapse,lpHE-—
jocAmee ymepd He TONBRO CENBCKOMY x03AHCTBYy, CMHBAA 0CO-
J6HHO HA ONYXAADEMX YIACTKAX pycla CONBEME TUIOMAAM Noce—
BOB, CA0B, NECOB, MDPDHTANMONAHO KaHamH, ZaMOs o0Banoda-
HMf, HO H HACSNGHHMM NMYHKTAM, DAcNONOXSELNM BAONE Geperos
peKu.

98 mochejHMe TOXH SHAYHTEALHHE PASNHEBH HAGNOJANHCE
ia XesoM Oepery, B paliome kasanos Tamcarka ¥ KiuvOaft, a
TAKXE B MOCTHOCTH AREKYM ['ypresckoro pafioHa XopeasMcKoff o0-
nacTH. B I958 r, » pesynsTaTe ZSHrHmA RAHANY Tamcaxal Hu-
X6 I'ONOBEOI0 COODYXGHEA YIpoXan oMuB (puc.> K &), Jns mue-
BEZADMH Aelirama W NpefOoTBpANEGHEA DASPyHeHHA EaHANA OwMM
MPpOZENAaHN 3amMTHHE pafoTH N0 KpenneEww Gepera, a Taxxe
PeryARDOBAHKE DpyCcIA 3IeMCHADALAMHA,

B IS B I9%2 rr, EATeHcHBEH{ ZeHIWE HACADNAACA HA
3=M RHNOMOTPE I'OJNOBHOTO yYACTKAa KaHala, MDA 3TOM Pycio pe-
fH NepeMecTENOCH BMIeB0 Ha 1700 ¥ W A0 KAHANA OCTABANOCH

L Tame
BKAB = OANH K8 KpynHeWmEX M ALK anos Xo—
PeSMCKOI0 083MCA C Egcxu:quu nupggﬂ M= /ceK. B
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paccrosave I35 M, a B I9%3 r. npe MOBTOpDHOM JefirwEe peka
cMHEna mpaBult dJeper kamana,. [losroMy eme B I92 r. EaZan
Tamcara Ha 35TON YJYACTEE Onl OTBE&AGH B HOBOS PYyCaO. £

C membp M3yUeHEMR MEXAHASMA ABIBHMY fefrmua (pADNE-
Ba Oeperos) # BHpaGOTEH MEDONDHEATHH MO Gopebe C .HMM B
I96I-1%2 rr. GWIM HNpoBeXEHH NOJNEeBHEe HccEenoBaHME Ha 30-xm
yuacrtire p.Auyzapsd (o7 rTecHMHH ToaMyoHa 20 ORTAODE~CAKA).
Huxe Aoy EpATEEEe De3yIRTATH STHX H3ydJeHKA,

Bnyzzaare pycaa p.AMyZapsH HA yY9aSTEAX pachHoNOXe-
HMA GGCINOTHHHEX TONOBHEX BOZOBalODHHX COOpyxeHMil coaaaeT
OMACHOCTE OTXOAA OCHOBHOI'O NOTOKA OT 9TMX COOpPYXeHEHN#, A
cAefoBaTeNbHO, BENET K EeolecmedeHHOCTH BOAOsabopa. Fvcxo
9700 peEM HECTOIBKO HeyCcTOMNMEO, 4YTO He Oo0pasye? SAKOHO=
MEDHHX W3PHIMH -~ MEAHZADOB, XAPAETODHHX ANA DABHMHHHX DOX
epponefickoft wacrw CCCP. BosEmkamuMe MSBHIHHH U0 ZIMHE DyO=
Ja (Ea GnysZapmgix ¥YacTEAX CPeXHEIO W HaYyana HWXHErO Teve~
HKil) HOCAT cayuailEH# XapaxTep.

BenegcTriie HCRIDYATENHHO# MOZABHXHOCTH DycIa JyHE-
NHOHANBHAA CBA3EF MOXAY PACXOZOM BOAH M THAPABINYECKNMH
oNeMeHTAME, B OTAWYME OT APYyIMX peK, BHpaxkeHA cIado WaW
OTCYTCTBYeT coBceM. HeyorTofiuuBOCTE pycla MPHBOAHT K O0pa=
SOBAHHD CBAALHOI'O TEYeHHA M YHTEHCHBHOMY pasuueRy Geperos
(ABnenun Aeirym).

AHamus ofpasynmerocs CBANBHOIO TeYeHMA HadHeM C
paccMOTPeHHA OCNEeM3BeCTHHX CnenuiMvocKHX ﬂﬂﬂﬁﬂﬂﬂﬂﬂ!&ﬂ Ha—
BAINCTOI'O TEeUEHHA DYCIOBOTO MOTOEKA (pHC.5, cxema I)

! I. JoxTur B.M, 0 mexanmane peusoro pycua, Clo, I897;
2« Benugano® M.A, OCpasoBands DeYHHX H3BHIHH, H3B.
AH CCCP, cepma Teomormuecran, k 3, I950.
3. Poccumckuil R.H. ® Kyasumm .M, Hexoro pue nanpu
OpURIeAHOR TeopH® GOpMHpOBaHUA paqnux Eyc
ngzg PeryIMpOBAHHA POYHOIO CTOKA, BHI, ﬂ3n¢ EGEP,

4, Nlenmeckuii C, BBezenre B peunyn I¥ApSBIEKY, 1., I9%I.
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1. ®opua pycla De3K0 MeHReTCHA Bcer7a B MepHOX mo-
JOBOREHA

Bo BpeMd NOA®EMAa NABOAKOBHMX BOJ BEpXHAA YacTh W3-
AYUHHEH CHIBHO DASMHWBASTCA, G HMA NePeKaTHOM YYacTRe OT-
RIAZHBADTCA HAHOCH M 00pasywTc necysmue TpaAaH. OHE ckna-
ZHBADTCH W3 BABENEHHHX BOHECTE, WIYNEX HS BEDXOBEEB DEHH,
EAHOCOB, 06pA3yeMHX 0T PA3MHBA BepXHECH WaCTH MBMYYMHH, a
PaERke YACTHNUHO MojiMd B Bepxself vacTH MBAyYHHEH. YacTs 3THX
HAaHOCOB OTKIAAMBAETCA Ha MMepexaTe, ApPYrasa YXOAWT BHH3 MO
TeyeEND, B NepHox MaBOZKOBHX BOX, 2AMONHADUMX BCE PYCIO,
OCHOBHOE BanmpapieHWe LPHEEHHA HAHNOCOR MOYTH COBNAJAET O
ABHEEHMEM NOTOKA HA NOBEPXHOCTH, T.€. AHHAMMYECKOR OCEHD
(auunn A-A-A, pHc.5, cxeua I). Mecropacnonoxesme ® Hampap-
AeHNe MEecYaHHX I'DAN AONXEMH, BEDUOATHO, COBMAKHATE C HaNpan-
JeHWeM OCHOBHOI'0 MOTOEA, B nepmop cnana NaBOAKa MOTOK Me-
HAE? CEOP HaNpasienMe B COOTBOTCTEHN C HampamicHMEM mecua-
HEX rpan (awEas B-B-B).

2, Ha H3BRAMCTHX -MeaHApHpPYDEMX — pyclax, KaK H3-
BOCTHO, NDH MOABEMe NABOZKOBHX BOX NOTOXK CMEMAETCA BHHM3;
OpE chnaje — BBepX. Ha OCHOPAEME HaGIDACHMN peXMMA ABHXEHHA
NOTOKA K pasubpa Geperos » pafione wanana Tamcarga 5TO MOEHO
OOSACHETS caeAyomEM odpaaoum (pec.5 cxema 2).

A, Cuemenue MOTOKA BHH3 NMDH NOABEME NABOAKOBHX POJX
8aKApYaeTCcA P cleayomes. OGHYHO NPH NPOZONXMTEARHOM MPOTE-
KAHEN MOTOKA CO CPeJHWN WIH MaidM DACXOZOM BOAH $opua pyc—
A8 CTAHOBMTCA OTHOCHUTEABRHO cTACMNRHOY M ycreHOBMBueHcA™.
MoTox ws Tourk® S, B rAYyOOKOM pycle BepxHed TacTH HAMYIH-
HH 4gpes nepexar S HAET K TOUKRE .E; B I'EyGOKOM pycHe
HAEXRelt YacT® WaIyuMHH, B Touke S, BeXejcTBHE ANMTENBHOTO
paswHBa pyCNO TaKEe CTAHOBMTCA AOBONBHO IAyloruM. Kpome To-
- 'O, OHO BHAEYMTEeNBHO YINyOnAeTcA HAa NMepegare,H TeUeHHE CTA-

i Ha Auynapee 3ra cTAOMABHOCTE CAMNKOM KDATKOBDOMEHHAS
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‘HopATCA cuadee, OaHako, KOTZa HAYMHAETCA MOABEM NABONKO-
BHY BOX, THApaBARUecKMif YKIOH BOLHOH NOBEPXHOCTH PE3KO
yBeXMIKBAETCA M CKOPOCTH TEUEHHA CTPEMHTENBHEO BOIDACTEET.
Tax KaK IOpUSOHT BOJH B HUXHeH YacTH WaNIyIMHH eme HE yc-
nen NoAHATHCH, TO CTPEXeHh MOTOKA CMEmAeTCA B TOUKY £,
BHUS N0 TEYeHHD.

B, Ilocie mOATEM& NABOAKOEHX BON B BeDXHeM TEYCHMM
NepexaTHOTO yYACTRA MOXe? 0Gpas0BATRCA NECUAHAR TPAZa.
HanpapneHie € COBNAJAET B OCHOBHOM C HANpaBlGHHEM CTpER-
HER NOTOKA B NMepHOZ NAaBOZKA, Tak KaK ODH CHAXeHEE IOpE30H-
Pa BOAM 9TH MecuaHwe T'DAZH OKAXYTCA JOBONBHO BHCOKEMM,TO
. B NepMoj cNaja NaBORKa HANDaBleHWE NOTOKA H3MEHAGTCA B
COOTBETCTBHN ¢ HanpaBicHRNEM NecYaEHX I'DRN, NpHYeM Hanpaep—
NeHAA NOTOKA M NMEeCH8HHX IpAg ofpasywT Mexay colGoll yrox
8- 8' (puc.5, cxeua 2), Korma cropocts TeyeHMs Goxsme,
' HanpaBlenue ee OTKIOHAETCH HEeCKONBHRO BHES, 00pasyA
yron 8- 8,.

lMockonbKy necuanue rpagd Goabmelt JacTeiD o0pasyprcH
B Nepuoz nopmeMa MABOIKOBWX BOX, B MEpPMOA cnaja RBOXH Ham-
pasieHfe NMOTOKA AONEHO MEHATHECA M OKA3ATHCA MOJ HEKOTODED
YIIOM K NeCcYAHHEM TDAAEM WIM HECKOABKO OTKAOHETBCA BHH3 MO
TeueHHD, B oTOM 3agnpuaeTcd CuMemeHHe MOTOKA BBEpPX no Te~
HEeHNMD NP craje NaBoAKa.

TaxuMm oOpazouM, NecyaHde TpAjH Ha TNlepekaTe oGpa—
SYNTCA B NMEDMOZ NOABEMA NABOZKOBHX 30X (B mMKEe €ro) H CMy-
- BapTes npu ux cnage (puc.S, aerans C cxemd 3).

3. CBanm moTOKa RBOSHHKAET HA MepeKaTe BO BPENH Dad~
MHBA NecYaHUX PpAA H OYIpoB.

B ycmoBuAx AMyZapeM CHOPOCTE Chaja MABOAKOBHX BOX
BCErJa HaMHOTO NMpeBHOAeT CHOPOCTE: NOHAEcHHE OTMETHEN Bepxa
MeCcYanyy TPAf. B NMEpHOJ SanolHeHWA pycia NABOAKOBHMH BO-
JBeMA YENOH POZHOH NOBEPXHOCTH ZOBONBHO paBHOMEDHHH (pHC.5,
¢XeuMa 3), W no BANY ee TPYIHO yCTAHOBKTEL cpasy, r'ge npo-
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XOAHT pyCAO ¥ I'ie HauwHaerca foltMa, XOTA MeCTHHE padoTHN-
KM HA ANYyZADRE AOBOIBHO YZ8YHO ONPSIGIRNT YUACTHM GONBUHX
M MamHx rayoMH noToKa, B 3TAX YCHOBMAX HA NMOBEPXHOCTH BO-
IH 00PAsSyOTCH BIAZHHH.

[lpx zanteHejfleM CEMAGHMH PTPOPM30HTa BOZIH Ha €6 NOBepX-
HOCTH BONNSH Necdanux OYyTpoB BOZHMKADT BONHH. [MapaBIMgec—
gl yXICH BOXEO{ NMOBEPXHOCTH HA MEPEKATE DEe3K0 yBenMYHBacT-
CA B CTODOHY MSNyuMEH, B 9T0 Bpems CHODOCTE TeYCHMA Haj
NecYsHEMN TPAKEM® M OyrpaMe NpUMONHKaeTed X KpHTHYeCcHOH ]
pag GyrpaM# yCTaHABAMBAGTCS KPHTHUECHas INyOMHAa.

CrenoBaTensin, KOTAA CKOPOCTE: NAACHHA YPOBHA NaBOA-
KOPHX EOJ| HAaWHOI'O MPEERHOAST CKOPOCTH CEAECHWA BApXa NMecds—
HUX IpAN ¥ GyI'DOB, NOCAEXHHe, BCASJCTEBHE SHAUMTENRHOH Kpy-
THAHH YHIOHA BOXHOH MOBEepPXHOCTH, MOXEBCDPrapTCA YCHIESHHOMY
pasuusy.j [POAYRTH DPasMHBA B BUje KOCH JBEranIcsi C lepeKa-
TA K WBNYUAHE B NMpuEEManT k Hell mpudpezHoe Tewenwe. [Ipx
9TOM BHCOTa TECYaRHX TIPAZ ¥ OYIpOB HA NepERaTe He OgNHaKo—
Ba Ha BCEM CEYEHMM pyclaa, He OZMHAKOB Takze dparpguoHuu}
COOTAP HAHOCOR B DASHHX TOUKAX TOXA.

I'ny6MHa NOTOKA B NaBOZOK 3BAYATGABHEH, B DA3HHX Co—
YeHUAX OHa MOYTH OfWHAKOBE, NOSTOMY HNTSHCHEBHOCT: pPAa3MUBS
B DA3HHX TOYKAY CEYEHWA Dycila Tamze OZmHAKOBa. Oamaxo,
KOorpa IMyOMHa NOTOKA He3HaYMTEAbHAR, MOEHO HaCIDfaThk HHYD
KapTHHY. B DTON Ciyuae TAJOMEH B ZBYX TOURAX EE ONMHAKOBH,
T.8. HHTEHECHBHOCTS DA3MHEA B DASHHY TOUKAX paBRIwuHA: BOMNIH
MBNYUMHN pasSMHB NPOMCXOAMT O0jee NETEHCHBHO, UM B ADYIEX
TOYKAX CeYeEMA. CIycTA HERKOTOpOe BPEMA DYCAO H3IMEHHT CBOD
popuy (pHc.6, nomepeuyHoe ceyeHwe & - ). B aTOM cnyuse
no wWepe paswuBa INYyOHHA NOTOKA HA H3IyuMHue CYAer yBeaudId-
BaTbCH. B pes3yIBTATE OCHOBEOM noTor Gonsuwell JacTsw OyAeT
MPOTEXATE B 30He HAMOONBMEro pasMHEBEa, 3T0 M GyZeT CBANOM
MOTOHA



4T

Taxiy 00pasoM, EMDHHA CBAABHOTO NOTOKA HAMHOT'O
MeHbEe NEDHHH NMEePEeKaTHOr0 yIacfka, B TO Xe BpeMA IIyOuHa
éru HAMHOTO BO3pacTaeT. CBai yCMAMTCH NPH CHaje DaBOAKRA
6narozapd WHTOHCHBHOMY OTAOXEHMD KPyNHHX Gpakumi u omyc-
EGEMED B OpMACHEHEe CHOM MOTOKA WACTH BIREMEHHHX HAHOCOE
N0 HATpABNEHHD IMIABHOTO TeYeHMH, T.8. ONArofaps USOHTOY=
HO#f MyTHOCTH NMOTOKA SACODAETCA OCHOBHOE HanpaBieHWs pyc-
2a, Tamoft cmam oOpasyeTcA MTHOBEHHO, De3KEM MOBOPOTOM
HOTOKa B CTOpOEY Gepera. Hanpumep, npu pelirume (pHC.6)
pyCHO Nepefl pasuuBaeMuM GepercMm ropagio mspe, Hed Ha yua-
GTKEe paswuuBaeMoro Cepera, Iax, OCHM HA MEPSKATEOM Y4acTRE
mMpEEA pycnia co cpeaHell rayounofl 2,53 cocramsaer GO0~
1000 x, T0 "axTEBHAA"™ EMpHHA, IZe (epera pasMHBADTCH
(me#trmm), pasna 200-300 M; royOMHa Npu 970M AOCTHIE0T
T8 M. :

Cpan moTORA B cTopoHy Oepera Gonee BEDOATEH B CA¥—
gae, KOr'Za 3a De3KAM NOALEMOM NABOAKOBHX BOJ CNERYET Dez—
KM}t cmag MX ypOBHf, YeM TOrZa, KOrZa NMpOMCXOIMT pe3xuil
TOXBEM DABOZKOBHMX BOX M 3aTeM MejjienHuil cnapy MX YpPUBEA.
JoaToMy MR yMEHBNEHHA HMATEHCHMBHOCTE pasuusa Ceperon
(meliruma) HeoOXOZMMO P KAKOM=TO Mepe pPeryiaMpoORATE: NABOA~
KOBHfl CTOK BOAH MyTeM CTPOMTENBCTBA BOACXDAHMIML 3JHAUE-
TOABHHX eMrocTelt, 9TO0OM MOMHO OHNO BHPABHMTH nwioodpas-
‘HHif masonkoBH# rRAporpad perM. B 3TOM CHYyYAS MU MOREM MO~
AYUHTE HOPMAILHOE W3IBMAMCTOE PYCAo, cnado wuMeHANMEOCH B
TOYOHAG I'OZS, M TeM CAMum HIOCEEATE: YIDOEangiX OMACHHX
CBANBHHX TeyeHuit noTOKA (mefruma) ® npopuBa M0 B NABO-
HOR B HEXHeM TEUEHMH D.AMYyZape,

Tarwx o0pasoM, XaparTep W ®ecTO0 COpPR3OBEERA CRAAR~
HOTO TeweHMs (zeliruma) m cwla ero pasMHBA BO MHOTOM B34BE-
CAT 0T XO0Aa NOCHEXOBATENLHHX BOAH MAROAKA K OI'0 AIMTelNE~
HOCTH, CHKODOCTH MOXATLEME W Chaza ypOBHA BOAH, & Tar=e no—
HMXEHHA Bepxa GyI'poB W T'pAfH HAHOCOD HA NEPEKATHOM YJYACT-
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He H, HaKOHEN, OT OTHOCHTENBHOrC HACHMEHHN CB&IBHOrQ HO=
TOKA HAHOCEMH ¥ SACOPEHMA OCHOBHOTO HaNDamIeHHA PYCIas
dpone TOTrO, GHyXZAHKHE MOTOHKA C pas3ZeleHMEM HAa DyKasa ®
o0pa3opaEMeM OTMENEeH, a Taxke OOpaTHHM CRMAHMEM O0TZEdb~'
HHX DPYH4BOB B OZHO DPYCJO NpH coxpaHedHH olmeil WaBMIMCTO-
CTH OCHOBHOTO TEUOHHA DORW MOXeT cnocolcTeoBaTs 00paso-
BAHED CERAABHOIO TeueHHA, NOBIMATE HAa MPONOAXHTENEHOCTS
ero CYHeCTEOBAHUA M CHCTDOE 3aTyxaHMe HA OXHOM MeCTe M
BOBHMEHOBEHME Ha ApyroM. CparnHoe TEYeHAME MOXET BO3IHM-
KATH B ONMHAKOBOM Mepe B 0COMX OGeperax P.AMYZapbil. -

(panBHOe TeyYeHWe ¢ pasMuBOM Oeperos (Zelirum) RHTe-
KaeT ¥3 olmel TEOPMH DPYCIOBHX NpPONECCOB, ABIAEICA &8 CO—
CTABHOW gacTew ¥ OoxmEolt w3 fopM AedopMamuMym pycha THNA AMy-
AAPEE o

pW GEYyXLAHME NOTOKA B MOoMMe pex¥ H HOPMHDOBAHNHH
HOBHY, HABMIMCTLY DPYCEN B OJHHX CAYyYadAX NPOMCXOZET OOHYHHMK
pasWHB Geperos, B APyTHX OTMEYaeTCA BOBHAKHOBOHNE Jeirmua.
liph cBale NOTOKE ¢ NepeEaTa B CTOPOHY epera B pesaylIhTaTe
Pe3Koro CHEEEHMA DAcxXo/ia ¥ I'OPHB0HTA BOZH INMYOMHH HE NSpe—
KaTe YMEHBRNADTCA, W YEIOH NOTOKA YBENHYMBAGTCH WHOIZAE B
I0 pas.

ABNGHRG AGATHU Ha p.AMyAADPLE HAGHKIAGTCH B TOUSHME
BCETD Toxa NpH INOHX pacxofax BOZH, TOABKO C DASHIHIHOM
CTENEHLED MHTSHCHBHOCTH.

PaswuB Oepera - pgefirmu — Eag B NMasojOK, TAK M B
MeXeNh [MPOHCXOZHT C PASIHYHOW CTENEeHBN WHTOHCHBHOCTH C
NEPROAWIECKEM BaTyXaHden M ycuIcHHeu. [IpE nopgneme ypoBEA
BORH OH, SATYyXAad, BPEMOHHO MpOoKpamaeTcA, & OPH CTage B0~
300HOBIAETCA M YCHIMBAGTCH.

Beper peRd M0 AIWHE PASMHBASTCA HEpaBHOMepHO. 01~
MeuaeTcH HANKUHe CHIRHO DasMuBa6eMOTO NOKATBHOTrO yiacTka -
UEeHTD DA3UNBA,BHNE ¥ HHEe N0 TEUeHm) HHTEHCHBHOCTE JNeilrk-

ma nocTeneHHO ocrafenaeT, E HA HAROM-TO PACCTORHHMA OT OeHTDA.

L R
O
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deper He pa3uuBaercd. [0aToMy HA BCeX y4YacTKax, rxe Halno
gaeTcd pefirmm, Ceper pexu KMEeT KPHBOAMHEHHVW dopuy c om-
peZieNleHHEM DEANYCOM KDHBUIHH,

[lpn gelirume NomepevHas fOpMa pycla DPEKH HA yUaurhe
- pasMHBaEMOro Oepera uMeer CBOM cHeuufuuecHue OCOGEHHOCTM.

Ha pHC.7 MOKa3aHH MOMEpedrHe npodread pexd no I9 cTeo-
paM, NMpOMEpPH KOTOPHX OHNM BHMOJIHEHH MPH HANAUMM felirnma Ha
aTOM yyacTHe, UeTHpe MepPBHX NONEPeYHMKA HAXOAATCHA BME pas-
MHEaeuoro Sepera, TpH noclefHux-HWRe. [lomepevHnk® ¢ 5 no
16 HaxomfTCHd B Npepenax pasuMHBAEGMOr0 Gepera.

Kag BMzHO ¥3 pHCYHHa, nonepedpuit mpodune: pycna peru
BHEE DasSMHBAEMOIr0 Cepera EMEeT HOPHTOOOpAsuyw fopuy, HHZE -
napaGoNEYecKyD, & Ha yuacTee gelicTEms gelruma - coueraHue
ZBYx dopu — KopurTooOpasHO# B napadonudecxoff (puc.8).

Takiu ofpasoM, 0O JAMHE YYACTRA PA3MHBABNOrO Oepera
KopHTOOOpasHan dopua pycra NMepexoiuT B mapadonMYecKYD HIH,
ADYyTHME CHOBaMM, MO AIKHE YYacTKa DeKH, Ize OEZEa opMa pyc-
da MepexognT B ADYI'Yb, HalnpaseTcs ABISHHE peltraw.

Ha ocHopamy QaxTHUECKEX MATEDHANOER WOXHO NMpefcTa-
BUTE OONyD NAAHOBYD ¥ NONMEPEeYHY®D CXEMH pycra peRd Ha yJact-
Re meltcTBEA-AeliTHEA (DPHC.6).

llogoGryD NASHORYM @OpMY pYyCcIO pPeKH NpuoGpeTaeT B
CIy4aAx, KOTAa B paawnpe (epera yJacTBYeT BECE DacXos BOJH,
NOZXOZAmME K pACCMATDUBAEMOMY YYACTKY. MIA YNPONEHWS JaNE-
HeflmMX paccymneHulf O MexanW3Me ABAGHMA Aedruw - PYCAO DEKH
B paltoHe zeficTsMi AelI¥Ema, KaKk B MVane. TEK M B NONEpeYHOM
COUCHMA pASZEeNMM HAa TDH 20HM.

[Ipe cOBMECTHOM DACCMOTDEHMM CXEMH, NPEICTABIECHHOH
Ha DHC.6 I 7, K PEHEE CKASAHHOMY MOXHO XOOABMTH eme Cle-
Ayomee,

B mepmoi#f some mopHuft mMOTOK, CRATHBAACH ¢ NEpexarTa
¢ OonsmOft CROpOCTED, ABMEETCH NOL HEKOTODHM YITIOM M BCTpDE-
Ya8TCH C NOTOKOM, NMPOTEKawEWM W BO BTOPOH B TpeThel 30HE
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 napanNeNbHO PasMHBAEMOMY Oepery.

ipr BCTpEYE HBYX MOTOKOB ¢ DASHHMK CKODOCTAMM M
paSIWYHNM HANPaBlOHMEM ABAKCHHR NO OTHOWEHED K DasMHBAEG-
Mcuy Gepery BO BTOpPOM 30HE NPOMCXOAMT DE3K0E Nepepacnpe-
feleHne CropocTel. M H3MEHEeHMe HANPABNEHMA JBUESRHA NOTOKA,
[lpr 2TOM YACTAYHO BENANANT ZOHHHE HAHOCH W 9acTh MX hepe-
MEemAEICA B BEJE HAxBHTavmelcA KOCH, B pesynsTare noToEK cy-
XaercA, CTPEKeRB erc cuemaeTca M npubnnxaercA k Oepery, oM~
Yyero CKOpPOCTh TEUGHHA 3J16Ch yBenMuusaeTcH, B Geper HauuMHAeT
WHTEHCHBHO paaMHBATECH. CwuTHil IDYHT ¢ MOZBOAHOPO OTXOCA
speThell SOHH B BUAC NOHHHX M B3BCNCHHHX HAHOCOB NMepeMemaeT-
CA BHES M0 TEYOHHD W MNONHOCTED BHHOCHTCHA 34 MpeAelH pasii-
BAEMOTO YYECTKA.

logmozpull OTHOC DPA3MHEAEMOr0 Gepera B 3a3HCHMOCTH
0T MHTOHCHBHOCTH pPa3uupd HMEeT HOSDIUUMEHT Sal0XeHdMA OT
Ixo0 3, 7.6, UeM GONBEEC MHTEHCHMBHOCTEH DASMHWBA (epera, TeM
MeHBHE DEeNNYMHA KODPIHIWeHTA 3ANOXEHEMA OTKOCa ¥ HA0GUpOT.

B paftoEe raHana Tawmcaxa (Ha yyacTke 8 mu) B 191 r.
felirHEeM OHNa CMHTA SHAYMTEAbHAR NNONaAE KYNBTYDPHHX SEMENE.
[lo RanHEM ZBYX COBMENEHHHX a23pofOoTOCHEMOK (PHC.4), BHOON-
HEHHHX Ha 2TOM yyacTHe perm 22 wunmA # I8 pexkalpa IS6I1 roxa,
Oka3anock, 4T0 34 IS0 cyrok Owno cmutTo 73,2 ra nuomans KO-
PEHHOT'O Gepera pexm HEa aaMHe 2500 M, 4TO COCTABIAET B Cpeg-
HeM mo 0,5 ra B cyTkE. [lpr 3TOM B [EHTPE YYACTKA DasMHBA
deper cMecTWNCH BrAYCh Ha 420 M, T.€. B CpPeNHEM Ha 2,8 M
B CYTKH.

Ha yxasawHoMm yyacTtke B IS6I-19%62 rr. Owis nposege-
HH clenyomue deperosamMTHNHE, PETYAHPOBOYHHE M DYCAOBHNDa-
BHTENBHHE paCoTH:

I) ycrpoHcTBO NpopesE AnMHOR 3,4 KM N0 CRDAMISHHD
PyCHa pERH HA YYACTHE AHTWBHOrO Aeliruma;
2) KpenieHEe pasMHBSEMOT0 Gepera MECTHHM MATEDHAIOM

(EpynauME YBOpOCTAHMMN QAmMHAMM, MPUTDYEREHHHMM GeTOHMTEME)
Ha JnmHe 2,5 Xw;
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3) pacYWcTEA BTOPOCTENEHHNMX MDOTOKOB KORecamy Ma-
poXON0R, SOeMAECOCAMH B NpPH DOMONM BE3PHDOB;

4) cTpONTENBCTB0 HOBOIO OOBOZHOTO pycla Kemama
TPOTAXEHAOCTED 5 KM, '

MpursTHE BPOMOHEHE MeDH SANEPXAIM &KTHDHOS Jelc™

BMe geliruma @ ODpeAOTEPATHIN Pa3MHE MATACTPAIBRHOTO HppH=
rammoEsEoro Kamana Tagcara X0 BRANYSHHS B SHCIIYATANHD HO-
BOMC OGBOZHOIO DyCHa. :

Busrojpgu

1. laaxse BaOINFEHEY W AHANMS NPUBEjEHHHX pador
nokasusanpT, Yro Jopsfa ¢ Aelirumex B palloHe KaHAIGB Tam-
caka ¥ [axTaapHa, @& TaKXe CO3ZAHNS HOPMAARHHX YCNOBHA
ycrTofftuuporo Bofosadopa B 9TM KAHANH AOJERH OHTH paCCHOT-
peHN COBMECTHO,

CymecTsyouMe cHOcO0H COpBOH C AedrEusM B MecTax
er0 BOSHHKHOBOEHEA, KAK NOKADHBAET ONHT BLUMTHHX padorT =
MEepH BpeMeHHHe K KOHKPETHO 3ajavy HC POuoT.

2. Yeroiiampas nmojada B04H B EaHany Tamcara # [axre-
apEa JONXEA OHTh OCYMECTRAGHA NO UDHELMIMY NOCHEROBATENBHO-
ro BoOj03adopa ¢ co3jagMed QOPMH EDHBOAMHEHEOTO MEHADHPYD-
Wero pycna (puce3).

3, BmewerTH DyCla BHIDAMIASHMOTO YYaCTKa AONXHH
OuTE "DECCYMTAHN HA OCHOBE 8HANN3A JAHHHX THAPABARYECKHX
BNeMeHTORP pycNa ycroMumBOTO MeaHADHpYyeuoro yIacTEA Ay~
ZADLE B HAKHEM TEUeHMM, T.6. HA AIMEC ONHOM MeaHipH (oro=
mo 8 kM) mupEEOl B cpexmeM 800-900 m ans pacAOAOB 3000~
4000 w2/cex,

4, PycHOBHNPABHTENBHNE M 3am@THHE COOPYREHMA MOTYT
GHTH CO3JAHH H3 CMCTOMH CRBOZHLX EeNe300eTOHHHX KOHCTPYR-
guit ®3 osall uI¥ Terpe3ApOB B BWAE NMONEPETHHX BNOD.

Croness 3acTPOMKH CKBOSHHX KOMCTPYROME AONXEA CHTD
nepeMenHoM: oT ropuR (Oepera) x fapsarepy OH8 pexe, ¥ nep-
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saf nNonepevYHas WNOpa SACTPOEeHs UTHOCETENBHO DEXE, WeM
nocxepyomue, THCHO MOMEPeYHHX CKBOJHLX RMOP M PAacCTORHHEA
: MeXAy HEMM MOTYT OHTH YCTAHOBNEHH DacqeTOM.
9a mocrexHcl nmomepewHoN CEZO3HOR mmopod mpoCTpAE-
CTDO DEEM M 3aTOMIASMHEe MOiMU JONAMH 33MUATHCA; yCROpe-
HNA BTOTO Mpomecca ¥ 3AKpelerMA yKa3aHHOIO NPOCTPARCTEA
MOERO ROOWTHCH NyTen (pOcanMd SBAKOPEHHNX NEDPEBESE C BOT-
BANE B NAXMATHOM NOpAAEe.
5, CucTeMa CRBOSHHX MMOOp — HE TOARKO CopsTosamETHHE,
H0 OAHOBDEMEEHO M DYCHAOBHMDABATENBHHE COOpPYXeHHs. Omw BOa~
zeflcTBypT Ha XApPARTED MPOTAKAHEA NOTOKE § Samiuaskorc Ge-
pera ¥ CNOCOCHH MSMEENTH HANDABNOHWE TOUEHMH, C MX MOMOWB
_mepepacmpeelseTeh KEHETHUSCKaR SHOPIUA HOTOKE NO WIODAM.
I[plnm AelficTERE cMcTeMH COCTOMT B TOM, UTO Kawias mmopa,
CTECHAA XEBOE CeYeHHe, BaTODMAXHBECT JAUMXEEWEe NOTOKE,
v.8, OTENOHAET YACTD MACCH BOXNH ¥ TeM CAMHM YMOHRMAGT IO~
TOEEMH DACXOX, & CHASJOBATENBHO, K CPENHNO CKOPOCTE (HEHe-
THYECKYD SHEDPIMN) S48 Emopoft HA SaHATO! en WMPHHE XMBOrO Ce-
gyenua. B pesymsrare B sacTpoeHHON cHcteiod nprOpexHod moMNO—
ce, 8 TAKXG Mepex cCHCTEMOR N 3a HeH YCTANABIIBAOTCA MaNHe
CEOPOCTR ToYcHNA M HeOONSWHME YEAOHH BOAHOR MOBEDINOCTA,
BCHEACTEHE Yero Oeper Ha yKAIAHHOM YMACTKE MOXET OHTH KO
TONEKO SAmMNEeH 0T DasMHBa, HO ¥ BalieH OCAXZANNMMECA H3
B3BECH HAHOCAMM,
6, Taxyn cHcTEMY ENOp HEOGXOAMMO YyCTAMABNMBATEH MO~
' CTEMeRHO, clMepPa MaNHMM Zumnam#, [0 Mepe ompejeNeHHA B
HATYpEe 30HH xellcTeER Kaxrod mmopw H AX apPexTUBHOCTN B
nocaenyoueM MOIYT ONTH BA€CeHH KODDeKTHBH NyTeM YATMHEHEA
MR n0GaBNchHuMA BTOPOCTENEHHHX ASPEBAHHHX PAAOE MEERY OC=
HOBHUME, Tamum o0pasoM, NOCA6AOBATENBHHM NMPHOTESGHNEM MOR-
HO SOKPENMATE YYACTOR DPEEA NyTeM DeryaMpoBaHMA [ycia H
JIYQURTH yONOBMR BOAO3aGOpA.
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HERKOTOPHE PESYABTATH JABOPATOPHHX WCCHEZOBAHWA
[0 PETYAAPOBAHUD NOTOKA M BUMPABIEHMK PYCIIA AMYZAPHH
CACTEMO}l CKBOSHHX HNOP B PAHOHE TAUCAKMHCKOTO TTPOYSIA

HeoGXOZMMOCTE DETYNHPOBAHMA NMOTOKA W' BHNPABICHHMA
pycha Amyzapen B paitone T'ONOBHOTO COOpYMeHWs KaHana Tau-
CcAaEAa BOSHERIAE B CBASH ¢ yCHuenWeM pasuupe Oeperos ¥ He-
yCTORIHBOCTEE NOTORA. B ycrnoeuAx Amyzape¥ npopaGoTia aTo-

'fﬁfghnpggn'ngruu PacueTOB OKASANACH BATPYARMTENBHOM, 00—

;gau; orgenon pycen CAHNWPH Cuwnu pumonEeHH chneqnalbHHE
unnp:ﬁnua HCCNe0BAHMA ¢ LEeXED NOAPOCHOrO M3y4YEeHHA pycao-
BHX NpONECCOB HA PACCMATDHMBAGHMOM YUaCTKE.
 Kax M3BecTHO, BCA TOlMa PEEK CHIOXEHR NeCUSHHMM HE-

gocaun. [ipapuil Geper Ha yyacTHe Bume IoNOBH xasana Tamce-
K8 Nerxo paswusaemuit, nmesuif, HaoGopor, CNOXEH K3 MIOTHHX,
NpaKTHYECKH HEPASMHBAEGMHX IOPOZ.

| [Inas0BOE TeYEHME BOAH HA MCCASAYEMOM y4YacTKe XapaK—
TEpR3YeTCA .TEM, YTO Mocle napoiKa o6pasyeTCA MHOXECTHO
NpOTOKOB, CPEAM KOTOPHX BHAENAETCA OXHO IMaBHOE pycno. Yo
Innln Bofo3adopa B Hanan Tamcaka W Xapakrep Zeirmma BROAB
Hunn O0YCAOBARBARTCH NONOXEHMEM W HANPABNEHHEM 3TOTO TNap-

_!qxp pycna. [Ipe pacnolOoXeHMM I'MABHOTO pychaa BAOIE NpPasoro

jera Ha y4acTre BHEE TOJOBH KaHana YCIOBHA BOAO3A00DE B

" KaHal yXyAmaprcR, a BAOAE NEEOr0 - ofecnevyRpaeTcA HOpMaiE~

HHR Bono3aGop M yWeHBNACTCA AcHCTBHE ACHTMEA HA KaHAN Tam-

caKa,

Taxum 006pa3oM, YCIOBMA BOA03aCGOpA WM XapakTep Aeliru-

A HEXe romopd xamana Tamcaxa 3aBdcAT OT MOAXOA& MOTORA K

BOZO3a0opHONMY coopy=enup kaHana Tamcaxa. [loatromy AnA odec-
fIeYEeHKA HODMAABHOI'O BOAO3afopa, @ TAxXe AAA TOrO, WTOOH
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HAMpaBHTh OCHOBHGE PyCAO B MeHEe ONAacHY® 30HY, B CMHCEE
pasMuBa Oepera, HeoOXOZMMO Sa2peryaRpoBaTh pycia peEM Ha
yuacTke Bume roaops xamana Taumcaxa.

B pesyasrare peryIMmpOBaHMA Dycla ¢ mpasoro Gepera
BHEle TOIOBH KaHala e03JaceTCA HODMANBHO MeaHZpHpYnmee pyo=
10 W TeM caMEM ofecneuMBaeTcH ycrTofuMBHE NOZAXOX MNOTORKA K
BOA0SACOPHOMY COODYXeHMN W SamuTa Npasoro Gepera OT pas=
MHBa, a TAKXe YMEHBUAETCH 30HA jeHcTEHA efirmma BAONE Ka-
HAXA.

(puMeHeENe TEX HIN MHHX BHAOB DeryIHPOBOUHEX coopy-
XeHu#l XapDAKTEPOM TPYHTOB, CHATANWAX PYCIO DEKH M YCHOBHAMH
npoMaBOAcTEA pacdoT. Ha DABHMEHHX YyY2CTREX NPHMEHADT ACpe-
BAHEHE M X8Ie300eTOHHME CKBO3HHE COODYNEHHEA W NpUMEHEHH®
uMpOKOH# MeXAaHW3AaNWM MpK WX Bo3peAeHMM, [pHIMN Aellc?TBHA
CcHCTEMH CKBOBHHX WIOD COCTOHT B TOM, UTO Kazjad M3 HNOPH,
CTECHAR XWBOE CEYE@HME, YMEHBUAET CHOPOCTE, 3aTOPMAXHBAST
ZBHXCHME BOXH M HAHOCOB  TEM CaMHM OTRIOHAET YacTk BOAH
B CBOCOAHYD 30HY nofue. JumTuBaf 3T0, BHNPABAECHHE Dycaa pe-
KM AvyzZaphbd B pafloRe TONQBHOrO COOpyxeHMi KaHana Tamcaxa
npeaiaraeTcA MDOH3BOAMTE CHCTEOMOR CHBOJHHX NNOD.

BBMAY CHOXHOCTM BHMONHEHHA DEryAWPOBOYHHX padoT M
M3Y4YeHHA B HATYPHHX ycnoBHAX OOme#d KOMMNOHOBKH CMCTEMH mNOP,
a Tagxe BIMAHMA CHBOSHHX WNOp HA PyCAOBHE NponeccH, OHIM
npoBeAeHH NaCOpPATOPHHE ONHTH., CHCTEMA CKBO3HHX WMNOP COCTOA=
1a M3 Xene300eTOHHHX KOHCTPYKNKE B Bije OTAENBHO CTOANMX
B OAYE DAZA cBail Eam cmaf-oGonouer ¢ Arxamerpod I,6 M (HE MO-
ASTH 3 uM).

B Hamel craTie OTpaEEHH pPe3yNRTATH HcClefOBaEMH
dparxerra Gonbmol wozemm B Macmrade I:I000 HeB. . (HCHONHM-
renn X JApmyxamenor ¥ B.ll.Cecnasuua). Moperns gparuesra c
macmradom 1:500 H.B, BKINY&ET YUACTOK AMYZEpHHM AARHOK 8 M
BNNe TONOBHOTO COOpyEeHHA wasanra Tamcaxa (MCMONHMTEND
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P.P.AGHYpaynoe).

' PeryIMpPOBEHNA PYCAOBHX MPONECCOB B DAsAMUHEX Mac—
mTadax WOZenH BMNOJHAAKMCE C LEABD CONOCTABIEGHHA pEe3yiNb~
TATOR OONHTOR M MPOBEDHH HMeTOZRMEN MOZCIRDOBAHER, OpHHEHA
eMHX B OTHele. KpoMe TOro, HpH UCCIEAOBAEMK (QparMeHTa

. YTOUHANR PHAPEBIMKY OTHETHHHX WMOP, KOTOPHE HA GOABuOR
MOZENH HONHOCTHD HEe OWJAH DACCMOTPEHH.

Ha mopens QparMeHTa DACCMATDHBANHCE CHAELyOWHe OC-
HOBHHE BOMPOCH:

I) yrouHerHe METOAMKH MOZEAMDOBAHMA MyTeM dop-
MEPOBAHWA pycna Ha GHTOBHE YCHOBMA C MCMONB30BAHMEM Ha—
TYPHOTO TMECKa;

2) THAPaBNMKA W PYCHIOBHE MPOUECCH MPU Peryadpo-
BAHAE PyCN& CKEOBHHMY MONEDEYHHME COOPyREHMANH,

3) KOMNMOHOBKA CHCTEMH CKEOSHHX OMOD, HX cOCTaB
B BHOOp CTeneHH MX 3ACTPOHKH ¥ AANAH .

Pycna y TONOBHOTO COODYXEHMA kanans Tamcara pery-
ARPYNTCA AAA CAEAYOUMX pmenelf: cO3xaTE HOPMANBHO MEAHIDRE=
pyomuit y9acTOK PEKM BHmE CTBOpa TOJNOBHOTO COODyEZEHRA
Tamcaxa ® ycToliuMpoe NpoTEeHanMe MOTOKE; SAUMTHTE npasuil
Geper OT pasMHBA HA yYACTKe BHiE [OJOBHOI0 COOPYRSHHA Ha~
Hala; COSJATE HaMNYUUul MOZXOA NOTOXA X BOAONDMEMHHEY IR
ofecneverys HOPMAARHOTO BOAO3a00pa; OPEeJOTBPATATE PASMEHE
fegoro Gepera pycna Bions kaxana Tamcaxa (2amuTa GeEpera
0T Zelruna).

pexpe WeM peli¥Ts OCHOBHHE BONPOCH DPETyNHPOBAHHA
pycsia M SANUTHHX MEeponpuATuit, HeOOXOHMMO ObMe YTOYHKTD

. METORMKY MOZENNpOBAHKA. HaKk H3IBECTHO, KadeCTREHHOE B KO-

" JiWgecTEEHHOE CXOZCTBO ONpEAENAETCA MOZOOHMEM THAPaBIMEM
MOTOKOE ¥ JOPMH pycRla npH colapjeHus 00A2aTEeABHOTO YCao-
BUA MOABMEHOCTH MaTepmana, MPUMEHAEMOTO Ha MOZENin. JuK=
THBAA 3ITO0 OOCTOATENLCTBEO, MNPOBEAW DAN OMHTOR C UEIBD Ha=
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XOXZIeRHA ONTHMEABHOTO COOTHOMEHWA MacETafoB. lIpakTHyec—
KM 9TO CBOAMAOCE K OTHCRAHHK TAKHX CROpOCTEH ¥ IuyCEHE
MOTOKOB, NPH KOTODHX cOCImZaiuchk OH YCHOBEA MOXBMEHOCTH
HAHOCOB, DABeHCTEO ymenla Ppyna, & TAKKe CXOACTBO Gopru
pycna B nmpoduie ¥ B INAHS.

Hecnegosaswa mpomecca QOpPMUDOBAHKA DyCIa, BHOONHEH-
HHEé B OOcIegAEde TOAH, MO3BOJHIM YCTaHOBHTE DAJ SABHCH-
mocTell, MpM moOMONM KOTOPEX CTANO BOSMOXHHM Gonee OGOC-
HOBAHHO HASHAYATE DARNNMYAHE MacuTalOH IAyOMHH ¥ HHDHHH
pycna, Mogenuposar®e DPYCNOBHX NMPOOECCOB M TIHApaBINYEC-
Kol CTDYHTYDH NOTOKZ B DABHMHHHX DEEAX C COOADIEHEEM
TEeOMETPHYECKOTO NOAOGMA HE BCeI'Aa AaBal0 BIOONHEe yAOBIeT-
BODHTENBHEHE pe3yABTATH, XODOMO COBNAJADEME C HATYDOH.
osToMy ZAA olecrneueHMs NOZOGHA MOZedM ¢ HaTypolt mccle—
0BATENIM MOEeNupOBany TAyOMEY B Golee EDYNMHOM Macmrale
M0 CpaBHEHMD ¢ WMDMHOM, T.e. MCKaXadd MacmTal MOIENH.
JonycTHMOCTE MckaxeHnii MacmTaGoB MOXHO OGBACHUTE TeM,
4TO OTHOMEHWE TIAYOMHHE MOTOKA K €TI0 WHDHHE B YCHOBMAX
Auyzapeu Ans GONBEMX PACXOZOB BOAH 2HAYHTENBHO MEHBHE,
gyeM JJIfA MaluX sHaueHAf pacxopnoB. CHefoBaTensHO, MANEHE-
KHii MOTOK CO3AaeT OTHOCHTENBHO Goibmee, MMTyOMHH, KAR OH
HCKaxseT CBOHl BepTHKANBHH{ MacmT40, JTO O3HaYaeT, 4UTO
MophcMeTpRYECKas CBASE B BUJE jg.i HEe MOEET OCTaBaTHECAH
nocTofARHEOf, HA UTO YKasuBpaeTcA Takke B TpyAax H.A.Pxa-
HunEHa ¥ K.W.Poccurckoro.

[lprcTynad K MOAENMPOBAHMN HCCIEZyeMOTr'0 YyJacTEa
Auyzapsm oT wuca Tamcaka W Bume (A/MHA OxONO 8 KM) C
YUETOM pasMepoB MIOWAZKE PyCHAOBOM AaGOPAaTOPUM,TOPHBOHTANE-
HHil MacuTald fparMeHTa MOZeNH OHN NMPHHAT a’f = 1:500 H.E.

Mozens BEipyaeT I7 cTBOPOB M I'ONOBY BOJA02a00pHOTO
cOOpyXeHHA Karana Tamcaxa. Sa mpaswit ¥ IeBuli Gopra Moge-
AW TIpUHATH Gepera, sajfurcMpOBaHHWE MO CTBODAM TNpH CHEMKE
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p RaType B 1962 r. pensefa aHa u YPOBHA BOAH. [lEO pycxna
Ha MOZEIM BHUIOKEHO MECKOM, MOYTH COOTBETCTBYOMAM TIpaRy-
JOMETDHYECKOMY COCT2BY NOHHHX OTAOXeHMW B pycne AMyAapsM.
B Hauane MOZEnH NpeLyCMOTpeHH MepHHH BOZOCHHB M YCHOKOH-
reneHHlt GacceitH, coolmavmmiicA ¢ HacocHOM ycTaHOBKOH, a B
korne - Gacceiln-oTCTOMRMK, B 3afgHEd CTEHKe KOTOPOIO HMe-
prof cOpocHHE OTBEDCTHA, CHAOXKEHHHE WMTAMM AAA DeryiHpo-
PAERA TODM3OHTR BOAM HA Mojend. CornacHo cmemxe 1962 r.
pycio Mozens gparueHTa pasCWTO HA CTBOPH N0 25 CM (I25 u
$ HATYPE) K HA HUX MOXBEMEHH NPOHYMEPOBAHAHE CHUpEM. JTH
GHPHE M CTBODH CAYEWIM B KAYECTBE HOODAMHAT MpPH CBEMKE
penpeda AHa HMBENMDOM M TDH CHATHM TPAEKTOPHR MOBEPXHOCT-
HEX CTpyH M CKOPOCTH MOTOKA C NOMONBD MOIUIABKOB.

JIina BHOOpa BepPTMRANEHOIO MacmTAGa NPMMEHANHCH Clie-

_ AyOm#E€ NOPRAOK M METOAMKA NPOBeJEHHA ONHTOR: Mepez Hadva-
AOM ONHTE AHO pycla BOCCTAHABIMBAJNOCE B COOTEETCTEHM CO
eneMgofl 1962 r, N0 3AfAHHOMY BepTHRaARHOMYy macmTaly. o
MEpe 2amoIHEeHMA pycla BOZOM ¢ HMXHErO OTCTOMHHKA X ycTa-
HOBAGHMA pacvYeTHOI'O YDOBHfA Hayaiu MYCKATH pacueTHHR pac—
XOHK, 3aTeM NojaBanKchk HaxOCH, llocne yCTAHOBRIGAMA CTAORAE-
HOCTA MOTOKA NMPOM3BOZMIACH HHBENMPOBKA XAa M YPOBHR, H3ME-
PEHENA cpexHell crkopecTM noTOKa, llogcunTanHue ydcna Ppyaa H
momepeunse npofman pyclia CONMOCTABAANMCE C JAHHHMH HATYD-
HHX M3MepeHuii,

[Ipy mRecobnpgenuu nmogoOus NpOPUNA pycaa ¥ YACHA
dpyna mepexozmar Ha Apyroit pepTMranbHH# MacuraG. [puuen
OFHOBPEMEHHO YYMTHBANACH M MOABMRHOCTE MECKa MO PECKOAY
HAHOGOB ANA TpeX DACXOAOE BOAH, coorpeTcTBeRHo 850,2500
® 4250 u%/cex. CregopaTensHo, ropH3OHTaNEBHNN Macmtad BO
BCEX OMMTaX OCTABANCA MOCTOAHHHM, 4 BEDTHEANBHHA MeHAN-
CF Tak, urolu camuil MeHBmMH pacxoi Ha MOLEIH OTBEYAN

-JCHOBMAM MOXBMXHOCTH M ofecneunn nogodue gopuu pycna i
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" MMApaBAMKER noTora (pHC.I).

B peayieTare NpefBAPHTENBHHEX ONMHTOEB NMyTeM OOCHE—
NOBATENEEOT0 NPUOINEEHHWA OHJA YCTAHOBIGH BEPTHRANBHHM
MacETad I:40 H.B. ¥ OXOHYATENBHO MPRHAT AIfA HaNbHEHANHX
Hoccnegosanuit. [pnueM OTHOEEHEE %ﬂ s XADaARTEpRIyNmEE
MOABHXHEOCTE Necka, OHNO COOTBETCTEEHHO NpPH MOAEABHHX
pacxoxax 7 nfcek - I,I; 20 - I,3; 34 -~ I,6. JcraHOBHAN
uopHONOTHUECKYD CBA3E B COOTBETCTBAM C peroOMeHzammed
HoA PXaEnmgyEa MO CTBOPAM AAR ABYX PacXOA0E BOAH
Cm  me
k¥ crs., I0 il 12 15 I4 IS5 16

1? = 048 0,5 0,35 0,6 1045 0,57 0,55
? = 0;39. 0.3 0,3 0,55 0,5 . 0.5 0,6
_ [lpogonxenne
PRots, I7 I8 I9 20 21 22 ‘Pacxon
7= 0,5 0,55 0,51 0,55 0,54 0,5 4250 %°/cex

?= 0.5 0,57 0,6 0,6 0,75 0,47 2500 -"-

Mocne yCTAHOBTEHHA GHTOBOTO DEKHMA M BEDTHRAIE~
HOTO MacmTals MOJENH NMEepexoauny K ONMHTEM Mo fopMmpona=
HED DyCla C YCTAHOBNEHHEM CHCTEMH CEBOSHHX NONEPETHHX
WIOP.

[lockonsky mecnegyemuit o0BeRT ABAAETCA QPATMEHTOM
gonnmolt MOZEXM, TO MEPBAR CEPMA ONHTOE TMPOROAMIACE C ycra-
HOBAEHWEM CHCTEMH HMOp, KOTOpAA NPUMEHANACE HA GONBNON MO-
gean, Kpome TOro, NpUMEHAIHNCH CHCTEMH M3 WECTH EIOP ¢ mé-
peMeEHHMH KOosddumuentTamu sacTpoiiku, KOMOMHMDOBEHHEA CHCTE-
ua (TpE MepBHE W3 WECTH OHWAW IAYXMMU) M CHCTEMH ¥3 TpeX
ENOp ¢ CONBEME KOShIMmuextToM 2acTpoixu. [penrapuTelsHuH
-pacYeT MO BHOOPY SAEMEHTa WNODH CHA NPOH3IBEZEH MO NeTOAY
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Puc.I. @ - opr (= 4250 u?/cex;
x - nou @ = 2500 u?/cex,
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H.A.Opnoea u C.T.AnTyHHHE,

B ycnoBmAx AMyAapbH TIaBHYD DPONB HIPaeT CHKOPOCTDH,
MO2TONY, MSMEHAR CTENEH: SACTPOKKM, MH ZOCTMINN yMEHBME-
HHA CEODOCTH JI0 MHHNMYWA B 30He Ze{CTBMA CHCTEMH WIOD.
Opn sTOM mOCHE MONHOIO cBaJX& NMOTOKA B JeBHH ﬁaper.'pycnu
PEKH HA €€ 3aperyIHpOBaAHHOM yYacTKE HMENo MUPMHY, PaBHYD
npuMepHo ycroliuuBol wmpune no dopuyie C.T.AnTynMHA.

Bo sropoft cepmM ONMHTOB H3IyUYANOCEH QOPMEpOBaRWE pyC-
Jia C yCTaHOBJNEHWEM BJONG MpaBoro Gepera CUCTEMH TDEX Mo-
nepeyssy umop, Komnonosxa sTOff cHCTEMH OCYymMeCTEAANACH
COPMACHO cXeMe Ha Gonbmoft Momenuw (Mojens Mpuyxamezosa).

B Bame# womMmoHOBEe (pHC.Z2) NMepBaf mnopa ANHEHOH
500 x pacmonaraeTcd HR BHNYEAOM YUACTKe Npaporo Gepera
Ha OpoTHROMOAOXHOM Gepery B paltoHe nprcranu Daprayk, BTO-
pas unopa pameod I000 w ma IISO M HMxe nepeoii, TperThs
aawHOR II25 M ma I250 M HuMxe BTOpOH.

[Ipi nMpoBeZeHUN OMHTOB 3a HaYaNbpHHE penked AHA HpH-
HANH Te OTMETHH, HOTOpHE OHAM MOAYYEHH B ONMEHTAX MO H3yue-
ENO OHTOBOTO pexuMa. CTenmenk 2acTpoiixM CHAa OAMHAKOBOH BO
scex mmopax — 0,5, 9ra cHcTerMa CTeCHHIAa EMBOE CEUEHHE OC—
HOBHOIQ MOTOKA, 06pasoBaicf MOANOD, YMEHBHMJIHCE DPAcXof H
CROPOCTE BOAH B 30HE ee zelcrsua. B pesyisTare NPOMCXOLM-
10 OTIOXeHHE HAHOCOB M YACTE PACXOAOR OTEJOHANACHE HA lle-
BHft deper., OfHako aTa cicTemMa He OCGECMeYHIA MONHOI'O OT=
BOZA BOAH M NOraWeHMs CKOPOCTH 34 CHMCTEMOM X0 MUHMMYME
(radn,I). llosToMy Owna paccMOTDEHa CHCTEMA H3 HecTH HMOP
(puc.3), OCHOBAHHAR HA NOCTENEeHHOM YMEHBUEHMM CKODOCTH
A0 3HEYEHHA HepasuuBawmell cxopocTH. [lepead mnopa AJARHOM
500 ¥ ¢ xoaddunvenrToM szacTpofiru 0,3 pacmonaraeTcs Ha BH-
NyRION yYacTKe npasoro Gepera, Ha NPOTHEOMOJOKHOM Gepery
paitona Daprayx, Bropasd — zauHol 750 M ¢ KOB(PUUMEHTOM
sacTpofikm 0,4 - pa 375 M HUEe OepBOit, TPETEHEA — HIMHON
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Tadnunoa I

TuapaBnxyecKUe BAeMEHTH MOTOKA ¥ CHCTEMH
W3 Tpex umop ¢ KoafdunmenrToM sacTpolrm 0,5
B ONHTEX BTODOH cepuu

H : CxopocTs B HaYa=-:

Houep ﬂnH-Em"ﬂpE :_Jie ONuTA, M/cex llepenag .Irydnna

.y lrop, ;pasuuBa

ZARA pac= ‘lepex : 238 © M "y wnop,
fﬁi foex) :umopoit  ;mnopol _; S "
| I 245 L. 0,35 8
4250 I 1,5 .80 F0i20 53,0
il 0,80 0,45 0,I0 e
2 I g 1,80 0,6 10,5
6000 il 1,80 1 5 b 0,25 byS
I I,15 0,80 0,I0 e
3 I 3 1,5 0,5 10
4250 | 1.5 3 0,20 3,5
it 0,7 0,I0 299
4 I e 1,10 0,25 i
850 1 i 5 | 0,70 0,10 -
il 0,70 0,45 BIOI0 ~ i
b I 2,6 2,0 0,5 5
2500 I 2,0 1,6 0,25 2,5
m I|E 113 ﬂ‘I5 -
6 I 242 1,8 0,40 645
2500 I 1,8 1,4 025 330
i 1,4 1,0 0,15 2,1
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B7S ¥ ¢ roa@duuueHToM 3acTpofirk 0,5 - Ha 435 M HHXS® BTO-
poft, dersepran - zuuHofl I000 u c xoaddunueHToM 3acTpoliku
0,6 = Ba 475 w HEExe TpeThelt, mATaA - AUMHOH II25 M c. KO-
afipunuerToM sacrpoflkm 0,67 — Ha 560 M Huxe yerneproH, H,
HAKOHEl, wectad anuxoll II25 w c kosdduumeHTOM 3aCTPOHKR
0,67 - ®a 600 u muxe mAToM. limopy OWIM pasMeumeHH mapal-
AMEABHO MexAy colofl nox yIAoM X HaGeranmeMy-NOTOKY. Cre—
MeHs 3SAcTpollKM NMEepeMEeHHAA M HA3HAYANach N0 METOAY pac—
gera W.A.Opnopa. IuuAy mNOp ¥ pacCTOREREe MEeXZYy HMMK Opa-
AM C TAKMM D&aCYeTOM, TTOOH OCTABHAACA EMPHHA pycha NpH
CONMBWOM DPACXO/E NMPMMEPHO DABHAJNACHE 3APEryINposaHHOHN
yecToliuEBolff mMpMHEe pycna pekM., CHCTEMa W3 meCTH WIOp CTe-
CHANA DYCno ¥ ofecneynia OTKNOHERAME NMOTOKA BAEBO, K I'o—
nose KaHana Talcaxa. CKODOCTH 38 CHCTEMON YMEHBEMNACH A0
ee HepasMuBanuel BelvuMed (Talli.2).

YerpepTaAa cepud ONHTOB OHAa MNOCBANEHA QOPMUPOBA-
HHED Dyclia ¢ yCTAHOBASHWEM CUCTEMH CHBO3HHX M TAYXMX WDAOD,
YTOOH CPABHATE BEIMYMHN pasMHBa NpH CGONBEOM NOTOHHOM pac—
Xo#e BOZH. JInMHA MIOp ¥ MX KOMMOHOBKA OCTABAJNHCE TAKHMEA
%€, KaKk B rpeTnelt cepumu. YacTh OMITOB MpOBOAMAach O3 Mo—
Na49d HAHOCOB, PYCAO0 peKd OHJIO CTecHeHO ¢ AeBolf CTODPOHH
TaK, YTOOH NMPHHA 3apeTyAMPOBAHHOT'O pychia B palione mmop
I, I, Il Guna oxono 600 m (puc.4). B pesyarraTe MOroHHHH}
pacxoz B Npejenax 2aperyAMpOBAHHOT'O pYycla ¥ TONOBH MMno—
pe 11 ysemwumnca o 10 u°/cer. CHavana Mayvanu DasMHB ¥
mnop, Xorga BCE OHM padoTanW Kayk CKBO3HHE, & 3aTeM B CIy-
Yyge, KOrZa TPH H3 mecTH OLIM IUYXMMH. OTH NMODH NONHOCTED
oecnednsanT OTKIOHEHWE NOTOKAa BAEBO, K I'ONOBE KaHana
Tamcaxa. flpr aTOM IAyCMHa pasMuBa ¥y TonoBH rayxofl mmopw I
MOAYYAAACE OKONO 23 W, & NMPH YyCAIOBKME padoTH CHBOBHO{ mWMO-
pii =~ oxono II m (Tadn,3). TipM HaAMYHE ZBUXYHHXCHA HAHOCOB

-(Hacumesne 0,4 T/n) IMyOMEA DagMHBa § LOOD YMEeHBWHIACE: M
AocTHrana or 4 mo 8,5 merpos,
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TaGnuna 2

THApABIMYECKHE BIEMEHTH MOTOKA J CHCTEMH
M3 mecTH WIOD B ONHTAX TPeTEEd cepuu

: :CkopocTs B Havame
Homep onu-:Homep : omiTa, M/CEK
?a ¥ pac— :ENMODH &, .. ]

‘llepenay ‘Tny6una
; 'y mnop, ;pA3MHEA,
‘mepex : sa . M S

?ﬁEEEEEJ : .Enopoft .mmopo#t | . =
7 I 2 1,4 0,2 5
. n T4 1,2 0,15 2
I I,2 0,8 T
4250 Iy 0,8 0,6 Ol o
y 0,6 0,3 0 i
I 0,3 0,25 0 o
8 1 2,5 1,5 0,21 5
i 1,5 1.3 0,17 2
o I,I 0,8 0,I5 I
2500 Iy 0,8 0,5 018 -
y 0,5 0,2 0 a
yI 0,2 0,2 0 b
9 1 2,5 1,4 0,25 5
1 I,4 I,I 0.1 L
T 1,1 0,8 0,12 6
6000 1y 0,8 0,5 0,0 5
y 0,5 & I3 0 6,5
yI 0,3 0,2 0 3.5
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TaGnuna 3
I'MppaBIMYGCKAE DAGMEHTH MNOTOKA §j IIYXMX H
CRBOSHHX WMOp, NOAYYEeHHHE B CPABHNTENBHHX ONHTAX
ueTBEepTOll cepHH

Homep onura M fHuxgﬁ iCrenens ‘UROPOCTE Yirpusuna pas-

: $ :TONOEH -

B O/oex SO SPRPOTmop 3 wom i anlp, ¥
I0 I 0,3 3 5
4250 [ 0,4 3 g o=l 245

il 0,5 3,5 4

lor.pacxon = 7 IY 0,6 2 5

¥ 0,67 2’ 8

I 0,67 2 7
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[IaTan cepNA ONHTOB BHMONEANACE C WEAED SKOHOMMM
RONAYEeCcTEa cBali=000NOYeK MyTeM yMEeHBHLEeHKA KONWUYECTBa
WNop B cHCcTEMe, HO NpH OConmsmoM KoafduuMeHTE 3acTpPOMRH.
KomnmdecTBO WNOGD ONMpeeaanochk Takke 1o veroguke M.A.0p-
JIOBd «

Opr yCTSHOBKE CHCTEMH MIOP C PACCTORHMEN MEXAY HU=-
MM He (onee ABYX NAWH WOOPH CPEAHAR CKOPOCTE NMOTOKA B
cTBODe HiXe A/~§ WNOpU NDH NOCTOSHCTSE GTEMeHM 3acTpOlKis
onpeAensfcTCA BHpAXeHWeM "{,= (I-P) , rge A - NopAj-
goBHll HOMEp, CUMTAR CBEPXY BHHZ N0 TEYEHMD.

' 3aAABAACE CKOPOCTED 33 A/ =# HMOpoit V, =0,3 u/cex,
a mepex cucremoll V = 3 m/cex, roapduumenTon 3acTpoitM
P=0,67, u3 fopuynu H.A.0pnosa momyuwM KONMMYECTRO WAOP
N =2,5, NpHHHMaen AN =3, KounoHoBRa 3THX WIop B pycxne
OCYmecTENGHA B ABYX papmanrax, [lepeas pacnojlaraercd npi-
MepEO B paftoRe cTBOpoB I6~I7-18 (pHc.5). Paccroanne Mes-
Ay mmopamm I u 1 =560 u, wexrgy [~ -600 M, cOOTBETCTEEH-
B0 AMWMHH aTuX mmop - I - I000 w, II -II25 m u 0 -II25 M,
lo BTOpOM CXoMe TpPETHER WNOPA OCTAETCA HA MECcTe
0e3 maMeHeHMA JJMHH, BTOpAA [epecTaBlieEa BHme K CTBOpPY I6
TagKxXe 0es WM3MEHEHEMA JANNAH, & MEepBaA CABHHYTA BBEDX B pall=
OB cTBOpa I4 ¥ AuMRa ee yMeHbWeHna Zo 875 M (puc.5).

dTa cHcTeMa Umop Takxe olgcnevudBaeT yMeHBIEHHe
GKOpPOCTH 70 ee HepasuuBapmefl BeNWYMHW M CBaX NMOTOKA K TIO-
ZoBe Ramana Tamcaka (Tabn.4).

[lo meppoMyY BAapHaHTyY CBAA NPOMCXOZMT E GONEE Muap=
HOR dopue, sa nocmepHel mmopoll maGmppeeTcH cBal MOTOKA
BIIPDARO, a MO BTOPOMY BAPMAHTY - DEBKO M, HaunHad c¢ IO
CTBODa , TeueHMe HAET BAONH NeBoro Gepera, 4T0 HAGAWAANOCH
B NpM WMCnOXABE30BAHMM CHCTEMH M2 EECTH DMOp.

Beero OHNO BHNONHEHO B NATH cepHAx I9 ONMTOR ©
pacxoxaun sozu 875, 2500,- 4250 u 6000 u%/cex. Iloxaua
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pacxofi0E B MOZENH.OCYMECTBAANACE MOJ YTA8MH K CHCTEME
mnop. BO BCEX OMHTAX B HAYaNbHU{ MOMEHT OCHOBHON pacxop
MpOXOZMA Yepes cHUCTEeMy mnop, B 2THX yONOBMAX HanWyHe
CKOpPOCTH MOTOKAa B 30K refCTEMA WNOD NPUBENO ¥ MHTEHCHE-
HOMY ABMXEHWD HaHocOB. OZHAKO MO Mepe NMOCTYMIAEHMA HaHO-
COB CBEDXYy M3—3a AefCTBMA WMOD HAGAWAANOCE MX OCaRjeHue,
7.8, NPOMCXOAKNO 3aHECEHMEe OHTOBOTO Dycia., CTeneHs 3aHO-
~ CHMOCTHM OHTOBOrO pyclla 3aBMCHT OT xoapduuuenta aacTpolEm
M OT CTOMEHN TalleHHA CHOPOCTH. BoheACTBHE OTNOEEHMA Ha-
HOCOB RHO pycAa B 30HE CHCTEMH ENOp NOAHANOCE, OAHOBpE—
MEBHHO MOZHAJCHA W YPOBeHB BOAH, JPOBReH: BOAH NOAHMMANCH
TEKEE NOZ BAWAHMESM CONPOTHBAGHWS CAMMX HNOD B 3aBHCHMO—
CTH OT BENMYMIH 3acTpOidKK. B pe3ynrTaTe MOABEMA AHA M
YPOBHA, NOTOK HAYAN OTKJIOHATHECA BIEE0 M pa3paGaTuBaTh
céfe HOBHE pycna B CBOCOZHON YAacTH NOMMH B HAnpaBsieHHH
PONOBH BOAO3Al0pHOr0 coopyxenMs Tamcamxa. [lpn 3TOM OTHAO=
HEHHe pacxoja NMpPOMCXOAMT HE Cpa3y, 4 MOCTENEHHO, MO CTY-
neEAM oT kaxpol mmopu. Tawk, mpM cucTeMe M3 WECTH wnop
NMepRaR OTKAOHAeT oxomo IO% pacxopa pewd, BTOpas orono IS,
TPETEA — OKono 20 M mpeznocAcAHAR eme Golbme. B pesynr—
TATO BECH DACXOJ, OTHAOHASTCA K MPOTHBOMONOZHOMY Oepery.
TaR ZelicTeyeTr cucTeMa CKBOZHHX ENOP HA NOTOK ¢ GOABUOMN
HACHEEHHOCTHN HaHOCAaMH,

: Tok¥M 0Gpa3ON, CKBO3JAHE HMNOPH AeHCTBYNT OXZHOBpE—
MEHHO HA ABMZeHME DACXOZja BOAH H HAHOCOB,

IPOBEPKA ABTOMOIEABHOCTH CHKBOSHHX WMOP

I'ngpaBniMuecKue RABAEHHA M PYCNOBHE NMPONECCH B pe-
KaX, BO3HKKAMOMME MDH HANMYMM SAUMTHHX U PYCHOBHIDABKTEN -
HHX coopyxeHMit, BECEMA CAOKHH ¥ TEOPETHYECKM HENOCTATOYHO
M3aY9enH. 3THM M BH3BAHA HEOOXOZMMOCTEL IPOBEJeHMA Nadopa=

TOPHHX MCCNemoBaEMy COODYXEHMA M NPHAEranmero-x HeMy yva-
CTHA pycna.
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Ins M3yueEMA DYyCROBOTO Mpomecca B pPexax NMpH Ha-
NHYME BamMTHHX COODYyXeHMi{ B BHJe CHCTEMH CKBOBHHX NIOD
B OTiene peryaupopakus pycen pex CAHMMPY mox pyxoBoz~
crsou A.M.Myxaumexoea acmupaHTOM YpHUHGAEBHM B TeUeHME
1965-1966 rr,. NpOBOMMNKCE AaGOpaTODHHE HCCAGAOBaHHA.
Hcocrenosaaucs paGOTH OTHENBHHX CKBO3HHX WMNOp NMpU pas—
JTKYHHX JUaMeTpax cTepiHel, MaTepHanos, AH4, PacXOZOB
BOZH M ToXe '
OcHOBHHE BONPOCH MCCIEXOBAHUA OTHENBHHX CKEO3-
HHX WOIODS |
I) ycraHOBleHME ONTHMANBHOIO MacuTada CHEBO3-
HOW HMOpH ;
2) YyCcTaHOBIEHME ABTOMOAENBHOK OOIACTH MpPOTE~-
Kaumero NMOTOKAE Uepe3 CKBOSHHE WMOpH;
3) ycranoEneHme KoaddMuMeHTa MECTHOI'O CONMpO—
TUBIEHWA CHEO3HOH WNOpH B 3aBucHMOCTH OT koafdunuerTa
3acTpoiir, CTECHEHMA HMMDHUHH NOTOKA M OT yIJia yCTaHOB-
KH mnop;
4) onpexenexnue cpenuell ckOpOCTH NOTOKa, Npo—
TEKADHNErO Yepes mel¥ peNeTKM CKBOBHO# mOOpH.,
JHAUKTEABHOE YMEeHBUeHWe COOPYXEeHMA BIEYET 23a co-
G0l M COOTBETCTEYOHME YMEHBUEHHMA CKODOCTH NOTOKA,BCIEI-
CTBUE YeIl'Q HA MOJEAM CKBOSHOH mNNOPH MOKET BO3HMKATE Ja=-
MUHADHHI pexuM, TOTZa KAk B HATYPE BO3MOEEH TYPOYIEHT-
Hili. B aTOM cayuae, KOHEUHO, GyAET HAPYNEHO AWHAMHYEC=
KO M MeXaHMYecKoe nozolue MeXAY HATYPOH M MOZennn.lif
COXPAHGHWA ero ORI OPUMEAT 3aKOH NOAoOMA ¢pyaa NpH yclo-
BUM HAXOEZEHUA er0o 3HAYeHMs B ABTOMOZENEBHOK oOnacTH,. B
9TOM CAyuae MacuTad MOZenu, NpM KOTOpoM OfeclNeunMBaeTCHA
aBTOMOZENBHOCTE, ONpejelAeTCH EEEHEHHDETLB, NOAYUEHHOM
HA OCHOBAHMH ONMHTOB YpHKuHOAEEB

&, (.ﬁ’.&m) (1)



71

npigeM ﬂmﬁl'%li - gucno PellHonbzca MOTORA& B HATYPE,

T'Re

- CPEAHA# CHKOPOCTH B CKATOM CEYCHHHM;

- NPOCBET MEXELy OTACNBHHMH CBARAMH;

-~ KodpdunMenT KHHEMATHYECKON BABKOCTM BOJM;

~ HHEHAA TpaHMOa @BTOMOZENBEOH OCAacTH, ycTa-
HOBJIGHHAA P pPe3ynbTaTe 00palOoTHE JAAHHHX
OMHTOB

g
'.’f
bers

OnuTHEE ZAHEHe O0pAGATHBAIMCE B BABACHMOCTH 0T HO-
a}UNUEHTA COMPOTMRIEHHA CKBOSHHX WNOD, T.e. £= =f (4e).
Sra SABMCHMOCTE BHpAEAETCHA YpaBHOHHEM:

_ 2800

Pe.rp- L;g- (2)

Mo fafAuM OMHTOB M OTYACTH SMNHDPHYECKOW 3aBHCHMO-

cTH, npeinomednolt O KpuEmepou, yCcTAHORNIEHO BHPaAXeHHEe ANA
roapdROAenTa COMPOTHBICHMA DEmETHM:

F-PN(Ep) K 5n 8 o

e ﬁ - roshfunuent, sapucHmEil oT dopMH BIAEMERTUB
pemeTEE, AAA Kpyruux ctepxmet P = I,79,
INA MHacTHHRH ,ﬂ = 2,423
EI‘I‘% - xoaddnuueET 3acTpOHKM CKBOBHOH HMIOpH;

- IHAMETD WIM TONEKHA cTepzHed pemeTrH (CHBOZ-

£ HOM mmopu);
[{= - RoapdMUMEHT CTECHEHMA NMOTONA CKBO3HOW mmopoi;

65” -~ AANHA CKBOSHOW WMOpH;
by ~ mEPHHA NMOTOKA;
¢ - JrOJN YCTAHOBKM CKBO3SHOR WMOPH OTHOCHTENBHO

ArHauHYecroft ocH MOTOKA.
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Ilna onpezeneuns wmcna PeltHonszca B HaType HEOoOX0-
ZiMMO 3HATH BeIMYMHY CpeAHell CKOpPOCTH B CEATOM CEYEHHH
CKBOSHHX mmop, Bupazemme AaAA cpejHell cKOpPOCTH B CEATOM
CeYeHHM CKEOBHHX HIOpP MONYydYeHO B BuZe:

=V (1+224°P%) (#)

rae |/ - cpezHAs GHTOBAA CKOPOCTH NMOTOKA.

llpn HECOOANAECHMM BBTOMONENBHOCTH ABNEHHA HEOGXQ—
ZMMO BBECTH COOTReTCTBYREEN KODPEKTHE HA MacmTa® CKOpO-
CTH HNAH HE BEDTHHANLHHA MacmTal, STOT KOPPEKTHE HAXOZHM
M3 ypaBHEHWA JANA NEepenaja AaBIeHMA:

z-*;:%? =f(ﬂr)z%;£r (5)

g OTCcHAA NOJyJaeM MACHTACOHHE MHOXWUTENM AAR SMeMeHTa No-

TORA: e{-irﬂC:,:onif ; 78K KA o = I,

T0 "fi = at;. = a(,: « C npyroit cTOpOHH, KOPPEHTHE BHpa-
EaeTcH 3aBUCHMOCTED

F
-_‘._.IL"“.i y 6
P (8

the  $oomo ® Fk_m ~ KOSHPMIMEHTH CONMPOTHBIECHMR
CKBO3HON NMOpH COOTBETCTBEHHO B MOJENE W HATYPE.

E HamWX ONMHTAX JHAMETD CHKBOSHHX WMNOD ¥ pPacCTOAHMA
MEXJy CTEePEHAMM NPHEATH COTMacHO TOPU3OHTANEHOMY MacmTa—
0y. [pr HexoTOpHX 3Ha4YeHMAX KoahjuumeHETa SACTPOHRKE WOOD
HAa MOZexw OOTeKanWe OTAENBHHX CTepRHelt noTroxoM (B HATY-
pe - cRai~oGonouex) MOXeT NMPOMCXOAHNTE MO BaHOHYy, HE CO~
OTBETCTEYDHEMY ABTOMOZenbHON oCmacTH (TYPOYNEHTHHH DEERM).
B Tarux ciydaAx pyciAOBHEe MpOLEccH, MPOMCXOZANME Y CKBO3-
HHX mNOp, NpH MEPEBOAE MX HA HATYDY He OTBevapr ReHCTBU-
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TONBHOCTH, YURTHBAA 5T0, MH NPOBEDHIN HANM CKBO3HHE WIO~—
P HA ABTOMOZENBHOCTH. Pacyer BeNM N0 BHEEMSAOXEHHOH pe~
KOMENJaWsH P.JpRHHCaEBa. [Ipn 9TOM HCXOZAMIM W3 CHELYDIMX
JAEEHX, Mozens pycra per® AMyzaped B paMoHe TOROBH KaHa-
na Tamcaxa BHMONHEHA B macmrale: ropmsoHTansuuil I1:500,
pepTHKanbENd 1:40, T.e, ucraxena B 12,5 pasa,

B HauMX OMNTAX WCMONB30BAHH CKEO3HHE WIODH C pag~
AWUMHME KOB(pUUMEHTaMM 3aCTDOMRR M C ZHAMETDOM CTEpRun
& =3 mu (B sarype I6 u).

OnuTHNE ZaHHHE XAaPOKTEPEIYNTCH cpegaedt CROPOCTBY
morora Ha momemm V ep = 40 cu/cex, kosjfEmmenton crec-
EEHMA MOTOEA cEBOSHOM mnopo# K = 0,3, B pacueTax yuTeHw
TAKXE HaMEcHEHNA ROBPPAUMEHTA BacTpoium,

 Hume NpUBeASHN pesyNBTATH 3TOTO pacyeTa,
I, Ops roapfuumeste 3acTPOHKM CKBOSHOK WIOPH
P =0,3: i
af:f = -E‘cﬂ' = W= I-r
Eear
KopperTupyomsit koapfruMenT Ha BepTHKANBHHE MacmTal He
BBOZHTCA, TAK Kax -:;C_?- Is

2. lpr koshpuimenre sacrpolxu mnopu P = 0,5
d} = 1,09, CnepoBaTensuo, ROPPERTHDYONME KO BPOEIASHT
B8 BEPTHKANBHHA macuTal MOAENN pasex I,09. C yuerom aTorp
KO3QPIuenTa BePTHRANBHN] Macurad Oyrer pasen: o, =I1,094 .

3« [pu xoadpuumente sacrpolixu wnopy P = 0,67

& =532l = L,I6.
3A€Ch KOppeKTApYOmMS KOBHPUOHEET Ha BepPTMKANEH MAacHTAl
MOzmenm Oyzer pare 1,16, TOrAa BePTHRANBHHY MacmTal
4= 1,164,
CrezoBaTensHo, NMpH GONBUMX SHAYEHHAX KOSBDUIEEH-
T8 38CTPOAKN, NDHHATHX HAMM, MONYYEHH OTRIOHEHHH A0 16%
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0T aBTOMOZensHOff oOmacTH. Ho, YyUHTHBAR HE3HAUMTEIBHOCTDH
TAKOI'0 OTHAOHEHHA, PEWMIM HEe NepeCUHTHRATE I'MIpaBnInvYec—
KEX 3JeMEHTOR NMOTOKA Yy WMOpP, MONYYEHHHX B HAWHX OMHTAX.
Juny IMmE OTAEeNBHHE CAYyYaM = MAKCAMANEBHHE BENWUMHH DAYy-
OHHH MECTHOTO pasMHBA B T'OJOBE WNOD.

BEHBOAH

OnuTH N0 M3yyeHumD ONTOBOIO DPEXKHME NMOKA3HBANT, YTO
NpUMEHeHHe HA MOZeNW eCTEecTBEHHOI'0 MaTepuaia, clarapmero
PyCNO pPeRd, NDPUBOMMT K BHAYMTEABLHOMY NCHAXEHMRD MAcCHTAGOB.
310 OOBACEAETCA TeM, UTO KozbdWuMeHT CONMPOTMBIEHHA HA MO—
AeME He MOXeT YCTAHABIMBATECA B COOTBETCTEBHM .C penkedoM
JEa, KOTOpH#t QOopMEpyeTCH TNOZL EBE3AWMHHM BOBHedCTEHEM JBHXY-
melicR BOAH ¥ eCTECTBEeHHHX HAHOCOB. B ECTECTBEHHHX yCNO-
BAAX HadIpfaeTcHs I'PAROROE MIN (e3rpANOBOE ABHEEHHE HAHO=-
COB, HA MOZENH MOUTH BCEerza IpARoBoe. UZHAKO Ha MOZenu
TAKYD K€ OTHOCHTENBHYD BHCOTY I'DEJ, K4k B HAaType, CO3ja-
BaTH TPYAHO. [l03TOMYy CONMpOTHBAEHNE ABHXEHMD BOAH HE MO-
IENAX Goapme, YeM B HATYPE.

C mpyroit cTOpOHH, HAa DA3IMYHHX pPEKA&X OTHONEHHE MEX-
Ay BEDTHHANBHHMM K TODHMIOHTANEHHMHM pa3MepaMH NOTOKE Helu-
HAKOBOE; OHO YBENHYMBASTCHA C yMEHBECHHEM pE3IMESDOB NOTOKA,
BCAEACTEME Yero BOSpacTaeT ero CONnpoTEBIeHHe. [losTOoMy Ha
MOZENH OHO GOXBHE, YeM B HATYPE, B 9THX yCHOBMAX GYAET MC—
KAXEH YHIOH BOZHOH NOBEPXHOCTH, CrefoBaTeNbHO, HA pas3Mb-
BAGMHX MOZENAX, AHO KOTODHX CIOXEHO M3 eCTEeCTBeHHOTO Mmec—
KA, HCKAXEHHEe MaCOHTAGOB HeMaOexHO, [losTOMy, YUATHBAA X&-
PARTEpP MCEAXPHMA MACHTAOOB €CTECTBEHHHX NMOTOKOB DASNTHYHHI
BENWURH AAA NONYYEHWA MOJOCGMSA HAMONHEHHA pycla M CKODOCTH
NOTOKA HAM NPUXOAMNIOCE 3apaHes M3MEeHAT: yHnoH. lcxaxenue
YEIOHOB oOecneuMao nojoOHe EMBHX CEYeHMiE, CDEeAHHX CHKOpC—
crelt ¥ uucna Opysa. Tam Kax TOUHOE BOCMpPOM3BEneHWe pedop-
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MMPyEMEX Dycel Ha DASNNBAEMHX MONENAX HEBOINOKHO, TO AAA
poNeRHs NOCTABNEHHWX 3a%89 NPHENOCE: MPHGEraTs K MpAGIHHE-
XOHHOMY MOXENMDOBAHMN CPEAHWX I'MAPABINYECKAX BEIMYMH I1O-
TOKA «

Ins COIXEHNA HODMANBHO MeaHNDEpYDmMEro pycra ¥ 0Gec~
neyeHENs YycroiffuMBOro nojpxoga NMOTOKA X TONOBe KaHana Tamca-
K8, 8 TaKxe AuA 3amMTH GEperoB OT PA3MHBOB H& MOJENM pac—
CMOTDEHEH PA3NHUHHE BADHAHTH PETyIRPOBAHHA DycNa ¢ MOMOMBY
gHOTEMH CKBOSHHX OOMepedYHHX WOOp, B pesynesraTe AccHezoBa-
HHA ONpeReléHa Tpacca 2aperyiANpPOBaHHOIO pycla HA YY8CTRE
BHEe TonoBH kaHana Tamcara.

~ PesynpraTH ONNTOB NORASANM, YTO CHCTEMA NS Tpex

CEBOBHHX mnop ¢ kosdpuouenrTaun sacrpoixw P = 0,5 me ofec-
NEYRB86T NOAHOCTEN CBAX MOTOKA K roloBe xaHana Tamcara.
Yepes cHCTEMY mMOP NPOXOAMT pacxox, ofmazanmuii AOCTATOYHO
Goxpmoll cropocTED, WTO MOXET NPMEECTH K paspymendyo Gepe- .
IR M caMEX mnop, C MoMOEED STHX ENOp HE yZAeTCHA NOIYyYIHETE
ycrofiuMBOe pycXrO BAONG NeBOTr0 Oepera HA MOZLXOXE K TOXOP~
HOMY cOOpyxemdMp kaHana Tgmcaxa,

HauOonee afexTHBHEM OKa3aNack CHMCTEMA M3 WECTH
CEBOSHEX mnop., Pacuer aTolf cHCTeMH EMOpD NPOMIBORMICH MO
pecomengamne H.8.0paosa ¥ C,T.AnryEnEa, HouMmoHOBKAa KX Ha
MOZENR OCYMECTEAANACE, HMCXOAA M3 YCNOBHA ofecnevyeHms 3a-
YYX8HEAl CKOPOCTM ® nonyuemnsa yeroiumpol asperynmposassol
ENDREH Pycla, 3Ta CHCTEMa NOAHOCTED OTKIOHAET NOTOE BIeBO.
CropocTs sa cacTeMoff yMeHBNAeTCA A0 €6 HepasMHBAOme# Beo-
ANUMEH, OfHako ZNA OCYymMEeCTBIAGHHA TAKOM cHcTeMH HeoOXOZmMMO
880%TH OKOMO 2500 cpai, wTO TpeGyer GONBWHX 3aTpar MaTe-
PHANOB H ApPYyTRX CpeACTB. JOPTOMY CHCTENA M3 HECTH WIOD
CUNTAETCH HemenmecoodpasHoft,

JInA SKOHOMEW MaTEepWAaNOB pacCMOTpeH ADYrofl BapHaxt
JPETYIEDOBANAA, T.E. CHCTEMA M3 TPEX CKBOIHHX mmop. Pacue-
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TH NPOM3BOAMNECE Takse no sertopwxe M.d.Oproma, HO C
Gonemme RoaddunrenToM 3acTtpoMrm P=0,67. s paccMmorpes—
HHX JIByX BAPMAHTOR KOMMOHOBKM CHCTEMH mnOp HamOonee ad-
dexTHEHOM OHA3lamach CHCTEMA C TPOMA NONEDEeYHHME NIODAMH
Sxec: MOTOK, MOAXOHEA K NepBOH Emope, MOBOpPAUMBAET BIEBO
¥ mofiaR no NMemoro Oepera, HauMHas co cTeopa I7 mpoTers-
eT BAONE Oepera, KAk aT0 HAGNOJANOCH B ONNTAX C CHCTE—
Mol ¥3 mecTH unop. llpe 970M HEOOXOZWMOE KONWMUECTBO CBail
ofonoueR SHAYRTEnbRC MeHsme = oxomo IS00 m?.

TaxuM oOpasoM, NDHHAR CACTEMY W2 TDeX ENOp, HO C
GonpauM rosddMuMeRTOM SaCTpPOHKH, AOOMIAMCE OTKAOQHEHHH NO-
T0Ka BIEB0 ¥ IHSUMTENEHOIC yMEeHBNEHHA KoAMuecTsa cBall —
of6ON0ueX, HAa OCHOBAHMHM Wero NocrefHdl BApRAHT MOXeT GHTH
PeKOMEHAOBAH K NPAKTEYECKOMY OCYNECTBAGHAD (DPHC.5). .

Jiin wonuwvecTBeHEOW OLEHKM M CPABHEHHA TAYOMHH
MEOTEHX DA3MHBOB NpOBEfieH DAX OMETOE C NPAMEHEHKeM Ci-
OTEeMH CKBO3ZEHX ¥ TIYXFX EDOp ¢ GONBEMMH MOTOHHEME pacxo—
JAMH MyTEeM YMEHLEeHWs HWDUHH 3aPeryNIKpOBAHHOTO pycla B
paltore zeifcTEWA mmop Ha nOoTOK. [pH aTOoM rAyOMHA MECTHOTO
pasusBE B TONOBe DAyXOff MMOPH OKAa3alrack OKONO 23 M, TOI-
A4 Hagk NpH padoTe CKBOSHOR NMOPH HA 3TOM X& MECTE - OXO-
a0 II u. :

Ecau yyecTs NOMPABKY HA BODTHKANBHNM macmral, KO-
XOJANYD M3 MPUHOMIOER MOASIMpPOBAHAA caMOlf mmopH, TO MAHCH-
ManEHaf I'MydmHa pasuuea B pafloHe PIYXWX ¥ CKBO3HHX ENOD
COOTBETCTEEHHO OyAeT paEafAtTseR 29 # I4 M,

Ha ocHOBaHMM sHANW3a BHMOIHEHHHX OMHTOB MO peryxm-
POBEHEY PyCH& DEKM C [OMONBP CHCTEMH CKBOBHHX W IVMIYXMX
mNOp BHABIEHH HEJOCTATKM HX M MpeKMywecTsa B paGoTe Ha
MOZeX® H BHOpadE OKOHYATENBHHH BAPHAHT TPAcCH 38perylE-
POBAaEHOTO pycila = © NDHMEHAWWEM CHCTEMH TDEX CRBOSHHX
uamop (pUc.S).
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Inag0OPad KOMNOHOBRA CHCTEMH TPEX EWNOP KAGT BO3MOE-
HOCTH:

a) samuTHTE npaBuil Geper 0T pasMHBA HA YUACTKE
pekm ZIMHEOW 6 KM BHmE I'ONOBH KaHana Tamcaxa;

6) coszeTh ycTOHUMBOE MeRHZPHYECKOE DYClO Ha
moxxoze K rozope xasana Tamcaka (MOTOK, INABHO OGTEKan
mnopy I, o0pasosan BROAb NeBOTO Gepera pyclO 3HAYMTENBHOH
TPOTAREHHOGTH ) «

CpaBHeHHEe pPEe3yNBTATOR OMHTUB, MPOBEJEHHHX HA MOJE-
aax ¢ mraHoBHME uacmradamm I:I000 (waTepuan — KalbIMHKPO-
pagpas onmmaxa) ¥ I:500 (MaTepuan - HATYDHHH NECOK) HOKe-
9an0, 4TO0 RapTUHA QOPMEDOBAHMA pycla, 4 TAKEE BEIMMUHE
pebopMamEy ® 30He AelicTBUs WMOpP ¥ § BOAO3ACOPHOTO cOOpYy-
ZeANA maHana Tamcara OKasalMCh CXOZHHMM,.

B Ham®EX HCCHefOBaRMAX HauMOoiAbmMe IAIyOMHH DAasMHEBA
(oxonmo I7 m) u cropoctu (3 = 3,5 m/cex) oxazanuck Ha yda-
CTHe DOKH BZONE NeBOT0 Gepera B pailoHe¢ ronoBH KaHana Tam-
cara; PAYOMHH MECTHHX DASMHBOB B I'ONOBE ITYXOM H CKBOBHHX
EOOP = CO.TBeTCTBEHHO 23 W II M, BeNMUMHH TAKOTO MOPANKA
NONYYeHH M Ha Mogenw Macmrada I:I000,

PesynsTaTi HcCHcHOBAEMH MOTYT GHTH MCMNONB30BAHH NpPH

GOCTABNEEAH CXEMH PEryNHPOBAHMA DYCAOBHX MPOLECCOB AMYRADEH.



79

P.P.AENYPAYIIOB

K BONPOCY B3AMMOCBASH PYCIOBHX QOPM MW SBAEHWT NENTMEA

Kex waBecto /1 /, Bce (opul XBHMEEHHA HAHOCOB ONpeReNdOTCA

; cKOpOCTBD NOTOKS . Pa3ymeeTcA, ecTh TBKEA HEWANBHAA CKOPOCTE
noTOKa, NPH KOTOpOH MOAHOCTEM OTCYTCTBYET ADOEA (PODME ABHEEHUA
HEROCOB. Henuuue TpAX HO ZHe W BUXpeBNX oOnecrTedl B noAsene NHIE
. YEEMUYMBBET CONPCTHBAGHME ABUXEHEN, HO HE MEHAET TPSHCNOPTH-
pyomelt cnocodrocTd noToxs. TakuMm 00paaoM, QOpME ARMEXEHEA Ha-
HOCOB BSBHCHT OT BeWHYHHH M3OHWTOyHOff CNOPOCTH NOTOKS, Onpe-

5 ( rae Hﬂ ~ HEp3 3MuBE 0NeS
o

JenAsuMoll COOTHOWBRUEM
CKOPOCTE) .
Ecau cyaurs no puc,I,2 u Aeunem B.H.lomsposa, 70 npe or-

HOCHTENBHOH CKOpDOCTH wg-—f—“ 9=3,0 H OTHOCHTENBHOM KOMMUECTEE
' HEHOCOR ﬂ#é‘,&-ﬂ rf; HE MOAEN® W B KUHBASX TDRAH HCYESHYLT,
Pudenu cnocoGeTByNT yBENMUYEHUD WepOXOBETOCTH AR8. B pesynsra-
Té ranyOMHE nOTOKAe YBEeNWYWEBETCA, & 8T0 B CBOD OYepellh NpEBO-
IHT K pocuUMpEHUD NOTOKE ® pasMuBy OEperos,

Nipe 870M HOOOXOAMMO OTMETHTH, YTO MEDENBHIBEMNE YBCTHLY
00y CHOBAMBEADT WEPOXOBATOCTE AHA NOTOKS, & NOCNENHAA, KBK W3-
BECTHO, BAMAET HE CPEAHNOD CKOPOCTHE. T8K KEK BEMMYEHE TBEPAOTO
pacXoxe pecTeT CO CKOPOCTED, TO,0YEBHAHO, C YBOAHYSHWEM pa3-
NEpa TBEpALX YacTHL P8CTET PACXOA BEHOCOB. He OcHOBEHME M370-
E8HHOrO M.A BenuxsroB COcTSBUN OOmyD CTPYRTYpuy® $opuymy,
NPUTOANYD Ans nodoll pacueTHOW CxeMH JBAXEHWA THEPACrO pacxo-

A8. PaccuaTpussn Bepxxull cmoil AeHOCOB CO cpepuedl TONWMEOH,
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pesnoll AmameTpy uacruy d , ¥ OCOBHAYME CPEIHOD CKODOCTH
YacTHIH Yepes U , Benuxanos nonyuseT TEEpIHM pscxox B
BHIe ﬁr—"ﬁ?dﬂ;
rae /77 - rosdpunment RAumemwueckod conomsocTd. CKOPOCTE
BIeYeHHR 37€Ch NpEefCcTaBNAETCA NWHENHOW BIBHCHUMOCTBD

U= u-u, , s xosdfuuuenr AuHoMUYECKO! CRIOLHOCTH
NPONOPUMOHENIEE CHOPOCTH MoTOKa. Torfle ¢opmyns TBePAOrO pac-

X0A8 OyZET UMBTH BHA
P=m(u)d(u-u,).

Sxech Koo hjenHeHT TuHBMuUueckofl cnnomHOCTH, CCTNECHO dKCME-
pumuerTau B .M., ToruspoBa, W.M Jesy u Ap., NMDUHENMBOTCH Npomop-
OUOHBNEENM KyOy OTHOCHTenBHON CHOpOCTH M WEDOXOBETOCTH, M
OKOHY3TENBHO ANA ONPEIENEHHA TEEDAOTO PSCXOAS HO BAMHMLY WM~
PHEH MOIy48eM CReAYNHYy®D GOpmyny :

3 s ,
P=Ad(F) U-uﬂ)(ﬁf—)’(ﬂ/ﬂﬂ i (1)

InA conocTBBENEeHWA DACYETHHX ASHHHX C AOHHHME Héwypnux M3~
uepenull npouaseleH0 ONpeAeNeRuE PacX0A8 HEROCOB MO dopuyme
(I) ans Awyzepsa. lipexse Bcero NMPOBEpHNH, K8K TDPEHCMNOPTHDY-
DTCH HEEOCH B OTAENBHHX CTBOpP8X, OTMeTHM, 4YTO np¥ QOpPMUDOBS-
EHH DPYyCJ8 DOTOK, HBMEHAA PHYOWHY, WHPHHY ¥ YJKNIOH B 38BHCHMO-
CTH OT PACXOAS HBHOCOB M WX (PPeKUHOHHOTO COCTBE8, BCE BpeMA
CTPEMHTCA MOAZEDXHMBETH K8KOE-TO PEBHOBECHE, CHEZOBBTENEBHO,C
yBenWdenueM OZHOTO nepswerps Apyrodl ywenpwserch. Lug moATBEp-
RZeRuA E3MOXEHHEOTO NPHBOZMM rpsfaKu (pec. 3) UBMEHEHMS YDOBHSA,
rAy0dMEN B WUPHEH MMOTOKS NO BPEMeHW JANA CTEOPOER I'HAPONOTHYECKEX
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oreEnall He Amynspse. HoK BUARO U3 3TOTO PUCYHKB, yPOBEHS,
puyCHES B WEDUHS 3MEEROTCA MO OWEINOBOMY 38KOHY, YTO CBU-
gﬂ!ﬂliﬂ!‘!]’ﬂ!‘ 0 AMBEEMHYECKOM POBHOEECHH, T.8. OTCYTCTEHH po3-
MBS B 95HECEHHA B MepHoA RaOnugernn. Ncnmoasaym THApPERIHYE-
cKHEe BNeMEHTH NOTOKE 8TUX CTEOPOR, OnpelenmeéM YHCABHHOD

SHOYERHHS 3 V
u d \
p=0pa07dlb(4) (u-u) (),

™me d- cpeAnul AMBMETD MECYSHHX YSCTHI HBHOCOB;

/s 2 CPeAiHAR WHDHHE NOTOKE}

U - cpeiHAd CKODOCTH NOTOKS
U,~ Hep33MHBENMEA CKOPOCTH)
/ - cpemBRf THyGME® MOTOKS,

Cemolt TpyasoH safZavedl oKa38NOChH OnpeleNieHHe BEITWYHEH He=-
peamiBapmel cxopocrTi. 3neyenwe 4, JNuA H8TYPH Onpenensinock
aKcTpanomAneEe! KpEBHX CcBAzeld DECXOA0B HOHOCOB CO CPEMHHUMM
CKOPOCTAMH NMOTOKE KBK CKOpOCTH, NpW KoTOpoll DECX0X HEHOCOR
nexeer Xo HynA. Touno TeKUM X€ cnocolom Onpeaenens rayOdd-
B8 ft‘# s COOTHETCTBYDWAS HepesumwBaxuell ckopocTH noToke, He-
- NOXBBYA TeKém 00pssoM NaOOopaTOpHHE, HATYDHNE W JAOHHWE H3
CNpaBOYHMKOB, COCTABNAEM DIpaduk uﬂ-:f(hﬂ) y, COOTBETCTBYON

Popuyae B .C .Kuoposs Qo5
50h,d

u"z:?aﬂm '

Kok wasecrro, KoajduUWeHT COMPOTHBIEHHR ONpeNclRETCH B
UBBHOMMOCTR OT CTEMEHW WepoXOoBATOCTH, ANA NEcCYBHHX HBHOCOB

Ko3@UNNeRT conpOTEBNERUA OnpPeAenAeTCA OONYHO B 38BUCHMOCTH
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L

OT TrEOMOTDHYSCKRUX paawepoB rpaAa (pudenci). A popus u pas-
MEDH PpPAA S8BWCAT OT OTHOCHTENEBRON CHOpOCTH L: . pR
IBUREHUM MeCcUYsHHX HEHOCOB MONYYeH PpoguK A-:f(%ﬂ)
(cu. prc. 1), PHe npuEeZens RAGODATODHHS W HATYPHHE ABH~
Hue, Kox Bugno u2 aroro rpaduxa, xosfuueeHT conpoTHBAE-
HER A B HOTYDe MANO WIVEHAETCHA; B ua&e Buf nepuox OH
Heckonsko Oonbme( ANA MEHbUKX BHAYEH U, )y 9eN B
nasonkoBuM (ANR ConmbuweX BHAYeHull U )e

lpu oCpesopakMu rpAj CpefHAA CKOpPOCTH MOTOKS YMEHBEWTCA
M, COEJOBBTENBHO, HO MOJEeNAW HO MOTyT OHTH MOAYYEHH TOKHO
Xe COOTHOWEHUA uuﬂ s Rax B Hetype. [losronMy koBddunMenT
CONPOTHBIEHHA H6 WOZeNM BCerAs OCONbEE.

B nacrosmee BpeMs AMA WCCHEZOBSHHA DyCHOBHX MpOLECCOB
nedopusuvit HE DO SMHES @MHX MOAGNAX HCNOABSBYETCA METOMMKE D=
APSBAMYECKOTO MOAENUPOBSHWA, NPH STOM COPEPWEHHO HE YUHTH-
BEDTCA B8KOHOMEDHOCTH doDMWDOBAHME AOHHOTO penbeda W ero

CEA3E ¢ TRAPOBAWRKOE noTOKe8, OCOOEHHO KOTX2 HO MOAGNW KC-
' nonp3yeTcA HeTyPHuM necox. Ees yvyers BsRoHOMEDHOCTH JOPME-
pOB@HHA DyCN8 HEBOSWOEHO JA6TE NMPEBUIBEHE OTBeT HE BOMPOCH,
CBASAHHEE ¢ pscnpefenceHuem ckopocTel, HBROCOB W DACXOAOB
BOAN NO WHWPAHE W rIyOHMHe NMOTOKE, pe3MHEENM AHE W Ceperom,
A TAKEE C BaWNEHHWeM ¥ BOHECEHWEM DYCns DeKu.

Npoananuampyen rpadmrs (cu. puc, 8), Xspskrep WaueEenuft
ypo2HA, PAyOMHY ¥ @MPHHH NOTOKE OZHOTHNEH 83 BCE BpeMA
Rafaomesus, CAENOBATENEHO, PYCAO B CHTOBHX YCNOBHAX HEXO-
AMAOCH B COCTOAHMM NUHIMHYECKOrO DEBHOBOCHA. ik

Kex Buano wa Kpusodl rpanynomerpuveckoro cocrese / 6 /,
B MexeHb COofieDXoHHME KDYNHyX JpeKUMR B TONNE NOTOKE YBelW-
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g@EBBeTCA, YTO YHOSHBAGT HE HONMYMEe T'pRIM ¥ JiH8, 88 CcYerT
gero YBelWYdBEETCHA BAMYYHBEKMEA CKOPOCTh NOTOKE. B nesozox
Haooopor, DPORUMOHHW COCTEB BIEEMEHHHX HEHOCOB yMEHENBETCH,
TOK 8K C yBenUveHuem oOmed MyTHOCTH pekd (y AM® AOXOAHT

7o 80 r/m) ZAHO pycne CrASXMBEETCA, @ B3uyYMBaDWdd CKODOCTS
YyMEHBUWBETCA. B 3TOM Cnyuse GONLWAR 4BCTL KPYNHWX H8 HOCOB
ABUxOTCA N0 AHY WAY Ee A8 ONU3KOM PAcCCTORMHM OT AHS. HeE
H8BEO0THO, HO AUyASDEE Np¥ NOABENE NSBOAKS 6CCONDTHHE BENHYH-
BH MYTHOCTH Gouswe, wem npu cnefe, ClegomerensHo, B nepuox
NOXBOME NBBOAKE TPAXH oTCyTCTBYRT. [IDE Cnsze meBoAKE Ty OK-
HE MOTOHA yMEHLE2€TCA W NOTOK, CTPEMACH BOCCTBHOBHTE HeoOX0-
AKMYD TAYOWEY, PG SMHBEET IHO Dycns, CYOPMHPOBSBUETOCS BO Bpe-
MA OBBOAKA. 88 CUET 3TOT'O MYTHOCTH NOTOKS CTAHOBHTCH SHBYH-
TONEHON, W,CHEA0BOTENBHO, ABHEEHWE HEHOCOR NpW OnsAe npouc-
XONMT T8 KEe Oed OOps B0BSHUR TpHA.

Taxeu oOpssou, TpPAZOBOE ABMKEHHE HE AMyZapse MOXeT HEOGMD-
ABTHCA TONBKO B mexeHHW! nepuol. NerKonoABUXHEE NeCYsHHE
IDAAE MBNIOTO paaMeps , BOSHUKILEMMe npH BoadelcTEwd HB necyumE-
Kd Ny N0 Upyouux cxopocrTel, OOHYHO HE3WES LT MAKDPODODMBMH,

OTH TPRAH NOKPHEODT BCE PyCHO # ONpeAeHSPT WEpPOXOBBTOCTE AHE,
Eneroreps cpaszmrensuo Omcrpok npucnocoOmieMocT# MuKPODOPM K
ASMEHEHUEM I'BAPoBALYECKOTO PEXHMA, OHH DICCMETDUBADTCH KK
OYmECTEYDNME npH YCTAHOBMBEEMCA JBMEEHMH MOTOKS, T.6. B Ko~
HENBX, NOTHBX M HE PEKEX THNG AMyASDHM NP NpOXORAEHHM Me-
RGHHOrO pacxome. Hemuude B pycEeX MMKDOPODM YBENHYHBEET epO-
A0BSTOCTE AHS, YTO NPHBOAHT K YBONHUSHD riyOHHM MOTOKE B MO-
BHUBHH®D YpOBHA BOR, B pe3ynbTeTE 4YE6ro MOT'yT NpOMCXOLETE CHa9-
OMe pasMNBH Geperos, Zerkc yorpeHHMNE,



b6

B yomoBHAX GRyxAab@mero pycle npouCXoZWT CBOCOAHOE MEBH-
IpUpPOBEHME, ONpeAeNAenOe NIBHOBHM CMENEEHEM Dycnms. PoapuTHe
MERHAPUPOBSHMA, MIH MepeNemNeHude METAH, BEBHUCHT OT GOpMH
ranporpeda pexd. NeBofAkoAu# pacxoX, NOKPHBAA COUBEYR YACTH
nofi My, CTPEMWTCA BHNPBBMTE DYCRNO, HO HANEYHE NEpPeKsTOB nue-
COBHX YY8CTKOB, TA€ MMENTCA HHCXOAAMHE W BOCXOZAmMWE TEUYEHHA,
NPUEOAMT K HepeBHROMEDHOMY DscnpepeneHu® cropocreRl no raycu-
HO W EWDHEE nOTOX8, @ CNENOBATENEHO, K HEDEBHOMEPHOMY p8cC-
npeXeNeHND PECXOACE BOIH W HAHOCOB.

[lpH MpOXOXZEHWH N8BOAKOBHX PACXOAOB YPOEEHRD BOAH BLOMB
peK¥ noZHEMaeTcs Ha 2,5-3,0 M, yBenuuuBseTCA UWDHHE NOTOHA
# MPOACXOAAT HEBHEYMTENBHHE WAMBHERUF ITyOUHH (oM. puc. 3).
PnyOuHs MOTOXa MO WWPMHE pycNa ~ BENUUMES MEPEMEHHSA @ KO-
jeGneTcA OT 2 A0 3 M, & MOKCHMGNBHHE KoNeCgHWA XOCTHIS LT
6-L0 u. B peaynbTaTe OTMETHE JAHS PyCN® NpPH NBBOAKE IHBUMTEINE-
RO ‘BHEE, YOM B MeEeHb. [l0 MBpE yMOHbUEHHWR PSCXOA8 BOAH AHO
pexH 00HSXBETCA M BHYTDH M3MyYHH NORBIRLTCA OTAENBHHE OC-
TPOBKW M NOAYOCTPOBKW B BWje NPH3uH OTIOKEHHR 3HAYMTSNBHHX
DABMEPOE B 33BHCHMOCTH 0T WBT8 MesBApoB. Texue COMbEME CKON-
TeHWsd HEROCOE B BHIE NPH3M-OCTDOBKOB, MONYOCTPOBHOE HOSHBAKT
OOMYRO MEKpOHo pMaMH .

Mexpodopud B ECTECTBEHHHX YCHOBHAX CYWECTBYOT Npu HeycTs-
HOBHEEEMCA DEXHMMEe TEYeHWA W COB/gNTCA COMHMMH BHCOKUMH MBBOL-
KAMH, OCHYHO OHW MMENT COMHE KDYNAH@ Da3uepH. Taxue wmaxpodop-
MM HOHMEHEE NOABHEHH, TEK K6K AKTHBHEA CTOXHA WX ABMXEHHA
nacTyneer He koIl rTox. Mocnemywmue Gonee HA3KAE NABOJKH
TeHEE OyAYT Co37aBaTh MAKpPOHODMH, HENOXeHHE HOTODHX HA MBKCH=
NATIBHYD CO3AawT onpemenennuil nwaoolps sHud npPOdUNE yyacTHE



Puc.3. Tpaduky nsMereHMA YPOBHA BOAM (a), IAYOHEH MOTO-
ga (0) W oMpuHH MOTOKA (B):
I-1938 r.; 2-1955; 3-1956; 4-1957; 5-1958; 6=
1962 7=-1967 1,
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pexd, NMPHYEM H8 STOM YYS8CTKE MOEHO BHJeTh ycToRUHBHE nnecu,
npUCYmMHEe MOKCHMSTHHHEM GopuaM W NEPERKSTHWE YY8CTKA, COCTOA-
mWe @3 Uen¥ MepexsTOE ¥ NAECOB MeHbLWEX DA3MEpOB, pacnons-
ramEixcA He rpeCreBcl yscTH rassHOl wMaEpodopM.

2TH BTOPWYHHE MBHpObDOPMH OOHYHO COZNee NOABMXHH, TIK KIK
WX BKTHBHEA RW3HB HalénoaperchA noyTH KexAuH rom ¥ cnocoloTRY-
eT NPOABMEEHHMNO IASBHNX MsXpodopu. M8BojAKOBHR DECXOX LETHKOM
aaTennuBseT MAKpofOpMy WM, NHTSACH BHNPABUTH pPyCne, PE3MHEBBET
¥X NOGOBY® Y8CTEH,, [IpOAyKTH poSMHES OTKIBANBBWTCA B MOABBIE,
YTO NPMBOAWT K NPOABMXeHWD Mekpogopu. Yem Conbwe AelcrayeT
MaKcEMEnBHLE DECXOX, TeM MHTEHCHEBHEE NPORBUXEHEE BHHE MOKDPO-
hope. MexcemenbHNe DICXOAH BOAH, K8K npa:n:é, He OANAB OTCA RB
peKeX B KOPOTHEOE BpeMF, B T¢YeEMe KoTOpPOTO MBKpojopus, BClef-
CcTBEE HX GONBUMX DPO3MEPOB ¥ OTHOCHTENBHO cH8Gof NMOABUXHOCTH,
HB YCMeRsaxT NepedopMMpoBETHOA B HOBHe (QOPMN, COOTEETCTBYNMUE
HOBOMY pexmMy. B peaynsraTeé MaKpOHOpPMH OCTHKTCA B Dycne noc-
ne GonsmMX NBBOZKOB. Ecne pacXoAd BOZM yOWBBYT MENNEHHO, NpH
CN8XE MOXHO OXWABTH HHTEHCHBHOTO DA3PYNEHWR NEBOAKOBHX MBKDO-
fdopm, €CTH Xe cnej NpouCXOAWT ONCTDO, N@BOAKOBHE MEKPOPODPMH
cOXpoHANTCA . MIpA MEHBEEM PBECXOAE WX KOHATYPPLHA NOYTH HE
MEHFETCA, # MOTOK PE3K0 YCTPEMAAETCH BHW3 MO pycny, rle HMe-
DTCR HSWMEHLOHE OTHETKW AHO. B THKUX MECTHX MOXET OKS3ETECA
depesTEp pycne, BAOAB KOTOPOTO HBOADAGAMCH MBKCHMAABHHE Tly-
GHEN NOTOXE NpH NpOXORAeHWd NOBOAKOBNX pacxoios. Mamecruo,
Y70 jepEaTEDP MPOXOAHT BAOAB TO NMpeBOoTO, TO NEBOTO Gepers
MA¥ HE OGAMSKOM PECCTORHMM OT HMX. He NOBOpOTE BO3HHKAET MO~

nepevyHes NUpKyARLWA. BeaepcrTBue aToro OyAET NPOMCXOIUTH

= mng B
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' poBMHB BOTHyTOro Oepers, WHTEHCHBEOCTE KOTOPOTO B3§BUCKET OT
hipgrlanu nopopors B nisRe. Cnexyet oTneTHTH, 4YTO BAOAL Gepe-
. P8 MOTYT BCTPEYGTHCA BOACBOPOTHHE BOHW] eciau QeppeTep Npoxo-
 @ET BORUSH CeperoBux BOACE OPOTHHX 30H, TO B DTOM CAyYse B0~
:}fﬂjlﬂl Geper OyZeT pGasserhCcAd OONEe UHTBECHBHO,
'_ yposeub BoAN H8 HuB0BoM nmecoBol NOWYHe nefaeT GonEs MH-
' Ijﬂ!ﬂiﬂﬂﬂ, Yem HE CeNNOBMHE nepeKeTs. Beclegcrswe 2TOr0 NOTOK
. K Gepery CTDEMHTCS ¢ COXBMMM YKMOHOM. B aTOM ¢nyuse paawus
' "![,-:- NPOMCXOXUT B HOYENE 30 CYET GONBEOTO MEPEnsia YPOBHA M
ponepevyHol nupxkymiuuwe. lo mepe pe3MWBe YKNOH YNONXWBGETCH,H
pesMHB NPOMCXO0ART B Goapmell yacTH 38 cuer nomepevyHOM UWDKYNR-
ﬁil.
. Beoay, TAe CYNECTBYOT DYCAOBHE MEKDOJOPMH, MMENT ¥ecTO pas-
MHPH Ogpersa ECAeECTEBHE CEBNO NMOTOKAE B MOMEPEYHOM HENDSBNEHUN.
';;;:ﬁnunun: AMyZaDEM TEKWe pB3MHBH He3wBebTcA Nellrumex / 5 /.
Tex wax pycno u Gepers AMyneps¥ CHOXeHH NECHYSHHMM HEHOCBMM,
?ﬁraun npouecc pPsBMEBS BO Bpewr Helrudms npoxCXOZMT OoNee MHTEH-
CHBHO, YEM B YCNOBWAX TOPHHX W MpEArOpPHWX yY8CTKOB pek. Ha pas-
TWYEEX yuocTHEX AMyA8pbu ZeHPHE MPOMCXOAUT HE PEryARDHO, C
nepepsBomd. llepuosl moBTOpHAENOCTH Ael I'MES HE TEKMX YYaCTKEX
MOXET CHThL JCTGHOBMCH WHTEHCHBNOCTHE NPOABUEEHMA MoKpODODM,
COBAFHUHX CAMMMM BHCOKUMU NBBOAKEMK,
- HenpaBnende cTpyW NOTOKA npH pedkoM noneHd¥ YpOBHR BOAN M

- PBCXOA8 MOEET OMTH YCTGHOBNEHO MyTeM NPOCHEKHEOEHA HANDEBAE-

e
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COCTSBMTE KGDPTY ABMXEHWS BOAu no ¢epssrepy. B saBucuMOCTH
0T WETEHCHBHOCTH nepeuemendn KpoHODM W HEnpaBneHMA cCTPYH
MOXHO MpOrHOSUPOBETE, IAe ¥ KorAe OyAer NMpoMCXOAWTH Aellrmm.
HHTEHCHBROCTH MEPEMEmEeHHs MBKPOJODH S9BMCHT OT AMHTENBHOCTH
Ee#CTBHA MAKCHMBIEHEHX DOCXONOB BOAN ¥ XBpEKTEpPE NepenNeueHaH
neron (MeeHAPOB) .

Nns asmuTe CeperoR Auylneped oT JAeMruma npowasoliATcH
38METHO=-PETYNE POBOYHEE MEDONPHATHA. K8k NOKESHBAGT ONHT,
oRn wenosjdierTannE, B proM OTHOWEHWW WmeeT GONBUOE NPEKTHYE-
CXO0e 3HEYeHWe CTPOMTENnsCTBO TOAMYKHCKOTO THAPOY3n#, NOIBOMAA-
OWero peryARpORSTH BE TOMBKO XuAxmlt, o w Teepaull pacxonw.
Ins sroro HeoOXOAUMO pe3paloTATL YCUOEUA BKCATY 8THLUMK THI-
poysIs TeEmM 00pas0oM, 4YTOOW DACXOA PeKH HHXEe DANOTHHH OCTE-
Bencs CGonee WAM MueHEe NOCTOAEHUM, BEpemA oT BpemeHW HeOOXOAW-
MO NPOM3BOAMTEH NPOMHBKY BepxHero Omede, He AONYCKOA ,0NHBKO,
CHZIEHOTO PasMMB8 @ OGPATHOTO 20BENe HEXHETO Ghede.

MpuEejeBHye BhEe ONWCBHWA DYONOBHX GopM OCHOBBHH HB
HSHHEX NHTEpaTYPHHX HCTOMHUKOB @ HEOTMKAeRWl B MaOODE TODHHX
yenopuA X, McnonpscEeuy TOKKE APHHWE HBOMNAenud B I'MApPBBIWYE-
CKHX ¢cTBRODBX AMYAGDEBH .

Iz cocTOBNEHWA MOAHOTO ¥ TOYHOTO NpeACTEBIERWA O pycno-
BHX JOpMEX W WBYYERHMA HX HEOOXOAUMO

1) paspaGoTsTh METOAMKY MOAENMPOBEHWA C WCNONE30BEHMEM B
nadopa TOPEM B KavecTBE NOABUERHOIO M3TEPHENA HETYPHOTO MECKa
(Np® HENMMYMM 3BMERHTENH MeCHE ITOT BONPOC MOKET OTNACTH) ;

2) WCCTeAOBATH B HATYPE M H8 MOASNM YCMOBMA OOP330EGEMA H
WCYEIHOBEHWS IPAJ NPW IBUKEHMW MENKOMECUGHHX HBHOCOB W yCT8=-

HOBTIEHHE OCHOEHHX (aXTOpOB ;
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3) WccnezossTh mpoueccs OOPEBOBEHMS M NEpPewEMEHWA DycHEO-
BHX (OPM NpH HeyCTaHOBWBUEMCA IBWNEHUW BONN, T.E. NO 38]6H-
Houmy ruzporpady ;

4) wecmenoseTh Geperoswe Aedopmamui Bo Bpewms Aelrauws,
KOrne Oepers Pe3aMuBENTCA H KOIZI8 ORM 3BKPENNEeHH BS6MHTHNMM
COOPYREHUANE ;

5) ®Wayus1h XapeHTEp H3MEHEHWR (BDBETEDE NO J@HHHM MHOTO=
neTnux Hednugenwd beccefinoBOr'0 ynpaBNeHHR NOYTH.

B Hecrosmel! cToTEE HO OCHOBOHME HREMNONKHX ASHHNX W BHUBY-
BABHHX HeOmuAexHull cHENSHH BHEKOTOPHE MONMHTKHE yCTOHOBUEHWS NpH-
YMHE BO3HAKHOBEHWA ZelrHws R onpeZeNeHs BONPOCH, MNOAMENANMO
YTOUHEHHD U JONONHEHED, YUMTWBEHA CHOXHOCTD DYCAOBHX mpouEC-
COB H8 AuyAepbe, HeuW NpeACTSBNEHUE O Aelirime ¥ HeKOTODHE
pEKOMEHASNAE N0 onpefencHun AedruEs MOryT CHTH YTOUHEEN MO

MEDE HBKONNEHMA OMHTHHX MBTEDHBIORE.
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I. P,P.ACHypsynoB. K Bonpocy O MeXsnMaue ¥ JOPMEX ABHKOHMA
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0.A KAOMOB, X.A HPMYXANEZOB

KAHEMATHYECKAR CTPYKTYPA NOTOKA ¥
3AUKTHO ~PETYAUPOBOYHHYX COOPYXEH M

B unzenepHoll npaETHKE EMUPOKO DPECNPOCTPIHEGHH B8MHTHO-
perynEPOBOYHEE COOPYKEHHA, BO3BOJUMHE MO THNY HENPOHHLS-
gMEX NnperpsA — OeperosuHe HPEenieHds, nonepetilHe IILyXHe
mnopH ¥ A8MOH, NOAXOAHHE HECHNM K mocTy H Ap. C uensd
paspaGOTKE METOAMKE DBCYeTA MECTHHX DPEBMHBOB Y NOAOOHHX
gcoopyzendlt B CAHHWPE nox pykomozcTBOM A M. MyXsmelops Bu-
NONHOHO HOCNBZAOBSHHE KHHEMBTHYSCHOM CTPYEKTYPH NOTOKB B
BOHE HONPORUNGEMHX NMPETPoA.

lipE MPOBEZAEHEM ONNTOB OHNS MOCTOBNEHE 387948 MOUYUIHTE
ROANYSCTREOHANE H8HEHE O KPUHEMBTHUBCHKMX XSDAKTEDHCTREAX
NOTOK8 ¥ CEA3H HX C D83MBPOMH BODOHKW MECTHOTO DPHSMHES.
Ixs pemenus 3ToM 38Zeud ¢ MOMOWBN METOME NPOCTPERCTBEHHOA
RuBocsomr® / 1 / npemBapuTensso BuAcHANCA oOmull XapexTep
ABEXEHUT NOTOXS NP OOTEK8HWW HEeNPOHMIBEMHX MpeTpeA. Ans-
IM8 NONYYOHHHX MBTODHSNOB NMOK8SAN, UTO MOCKE CTBOWNHES LK
P@3MHBS 0OTOK, HE WBMEHAA NPAMOAMHERHOTO XBUXEHHA, BNAOT-
BYD noaxoxzur K nperpsxe, lloaromy AmR ASTBABHOTO M3YyHEHMA
Ero KHHemsTHYeCHON CTDYETYDH MCOTENOBAHWE BHOONHEOHO B JO-
XoBRAX IByxmepROH 38 AB9M.



04

JKCnepUMEHTANBHBA YCTBHOBKSE, COCTEB

W METOZMKE NPOBEREHHAA ONEHTOR

OnuTH NPOBOAMNIMCE B NPRMOYTONBHOM OCTEKINEHHOM NOTHE ANA-
Hott K = 44 M, WapuHON B =50 cu. lnune padouero YyY&aCTKE
r:;(;* = 9,5 M. B KodecTEe nperpsAd NpPHMEHATH NUaCTHHKY HS
oprcrekns Tonuupod 3 mum ¥ mupuHol 20 oM, YCTIHABAMBAEMYN
BEPTHKSNMEHO M BOMOTHYX K OXHOM #3 CGOMOBHX CTEHOK NOTKE. Yrox
MEEZY HENpSBNeHWEM NPerpszd ¥ nPOUOALHOM OCEM JIOTHS COCTSB-
nan 90°, He zmo noTke B npefensx peGOYEro yY4sCTHS YHASHBE-
N¥ DPABEO3EDPHHCTHE METEPHSNH KPYNHOCTHD CL; 0,4; 0,8,
I,72: 3,22 u 7,4 uv. Cpemrve CKODOCTH TeueHHA Ound Oauard
K HepPa3MuES DLWV CKOPOC TAM.

Ilnm KaxJOr0 poBHO3IEPHHUCTOTO MATEDPHANE ONETH NPOBOAHNUCE
npe ZBYX pacxoleX BOMN f? = 5,0 A 10,0 nfcer. luanason ma-
MEHEHUA THIDIBIHYECKHX 3NEMEHTOR NMOTOKA B NOAXOAHOM pyche
cocrennfn 2,35 4 h 4 8,7 on; 20 £ 4, £ 43 cu/cex,
Nuana@30H H3MEHEHWA KUHETHYHOCTH MOTOKA HEXOAMNCA B npejelax
0,061 £ fx £ 0,8. Beero ouno nposexeno I0 omuTos.

CTpyKTYyp®? nOTOKS MCCAGAVBBNSCH C MOMOEBN KHHEMBTOrpaju-
gecKoro meroas /2, 3/. Lnd BU3yamM38UMK MOTOKE HCOONBBOBH M
DMyNbCHOHHHE W&DHKA HynebBol ruapsBnuveckol KpynHOCTH Cenoro
meers, AMsmeTpoM oT 0.5 7m0 3 MM, U3IrOTOBNEHHHE H3 CMECH ry-
CTOTEPTHX OENHn ¢ IhnuepuHoM. KHHOCHEMKS NpOM3BOAMNECH CO
CKOpOCTHN 2448 K8ApoB B ceKyHAy snnapstou "Kues" IEY, B
GONBUMHCTBE ONNTOB (MKCH POBENM TDEEKTODUY NBUXOHWUA BMYIBCH-
OHEHX WBDHKOB ANA ABYX CevYeHHW, NPOXOAROMX Yepes CepeRMEy ©
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KOHOL nperpead, [Ipe 970M 38XBETWBENECH OCNGCTE PO 3MHES

H noAxoXEsM Yy4soTOK pyone. B KavuecTne MCTOYHHKE CBETE

~ OuA MCNONB30FGE "cBeToBOM HOX™ — maockull myvox cBeTs

- gonbmoM momuocTH.(6 mewn no 1000 mr), orpeHwyeHHNM mene-
j , ~ Boll ausgparucll. llpy TBKHOM OCBEWEHWM HO NueHKe AOHO Qur-
= ﬂpj'mnﬂ TMEEL WEPUKH IMYNBCHH, MONeASONME D CPOBHUTEIALEO
yaKoe NpocTPEHCTBO "cheTenorTo Home" (mwpase 1,5-2,5 cu,
nuns 70 cu). Mpe oOpaCioTHE KHHOTPSMM NPHUEHANSCH METOXH-
:f,: EM Munckoro v b,A . Ouauens / 2, S /. EpeWenHoe ocpal-
" Herwe npowssomund 38 nepwox T =0,0208 - 0,0832 cex.
B orerthe npuBORATCA pe3yAbTeTH OOP3 COTHM CeMM HaHGOnee
:i:apumupuux OMHTOB ANA CEYEHMA, NPOXOAAWEro 4epes cepeldd-
:y nperpeas, [IDH PoBHOMEDEOM PeXMe AHO DE3MHBBOTCA CPeB-
~nlnnau OAMEGKOBO no Becell AnMHE Nperpajii (MCKINYEHHE CO-
‘HEIIEH! AMWE yY8CTOK, BONOCDEACTBEHHO npiwiKewomudl x Gop-
!3 NOTKS), MOBTOMY BMOpSEHOE CEYOHHE B8)BETHBEET OONSCTH
wnﬁonnam PEBMHES U B TO K@ BPEMA HOXOJETCA HO EHEYH-
TONEBOM PBCOTOAHHH 0T GOKOBOM CTEHKE NOTKS, BOAGACTHHE

| 9Or0 WOEBX9DNES BINAHWE 66 HOCYNOCTEOHHO,
Mome ocpelHeHHNX CKopocrTal

b
- [lo pesyneraTaM oreTHCTHYECcKON OODACOTKE MBTEDPHE N0B KH=-

~ hmnu G DHC. ] NOKG38ES KEDTHRS PacNpeAeAEHMA Ocpel-
m BHEEX cHOpocTEl ANA OXHOrO W3 ONHTOB, XBPAKTEPABYDUSA B
KO MY ECTEGHHOM OTHOWEHMY CROPOCTHY® CTPYyKTYPY NOTOKE Yy He-

. Iﬂlﬂﬂlﬂ_ AperpsiE nocle OkOHYAHHA NpoNeccsd poamss, Tpu
--'f,l 8HBXEBO paCMpeZeNenids CKopocTel yOTSHOBNEHO, YTO 38 KOHTY-
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Pic.I. Pacnpezencune ocpepnenHyX (8) ¥
nynbcauuonEux (G) ckopocTeid B noa-
X0ZHOM pycne ¥ BOPOHKE pasMHBa NDPH

Fr =0,38
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P63MHES B BHMOWEE NPOK CXOAAT paCTERBEKE MOTOKO .
g pocrexanus oK mexoxmured B mpexensx 12-I5°. To

. ﬁgipu NpeCIAXEHNS K nperpeiie XBPEKTEP PaCcTEKBHWA NOTOKS
'.;%‘n‘imhna!un BCNEJACTEME BNMAEMA LOUPKYNRIUW, NpeRcCToBIERUe

h ‘30KE POCNPOCTPEHEHEA KOTOpPOR J8eT B8BUCHKOCTSH
s W 5 4

ﬁq = Pﬂcc:-.rnﬂnua OT UGHTPD LUPKIRAUNE JIO AHO Bu-

§ (pHc. 2).

3% BUEHO W3 2TOrC PHCYHKS, 20HE DaOMPOCTDS HEHUA
QEPKYIALUE BOSPOCTEET C yBONUNGHUEM KHHETUNHOCTH MOTO-
} .Iun!m; ?enann. ##Amﬂ.ﬁ noH Ftr = 0,45.
* iﬂnﬂ /7 npeAcTaBrieT COO60H OTHOCHTENE-
Bl ponwyc nupkymiumd. Crexoserensuo, mpk  FZ 3 0,45

_I] (YUALMA S8XBETUEPET NPOKTHYSCKW BCY 30HY HEHOGONBUETO
“__1-,'_-.*-- MBD. Onops ckopocTel B HExHoM 00ISCTH 30HH HOEGONHWO-
i . ;pﬂms MMeOT npofMNE, HOMOMAHOOHKA TpeyroamHsd, ¢ OT-

a'-? TOALHO PEEROMBPHNM DECHODEAGNOHNGM X N0 PAYCOHHS : HOW-

ConBUMe CKOPOCTH HEXOAATCHA B MpPUAORROA OOMBCTH, 8 HEMMEH~
#8 - BOM3W tienrpﬂ URPKYTANAH,

:
.t

Mlone cpelHeKBEADaTHYRNX OyNBCBNWOHH KX
oTknoHenwil cxopocTH

.jﬂ.'mnnu B npokTHKEe KocnemomsruMll / &4 / dcnomBayor OTHO-.
BHUA PHOCMETPHESEMEX DONMNUA X XUPSKTEPHOH CKOPQCTH o=

TOHe, DTE OTHOWEHWA NPUHATO HOSWBOTH WHTEHCHBROCTHN TYP-
OyNeRTHOCTH, B HOWMX MCCNGAOBBHWAY OHE ONPEZENRAGCH OTHO-
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meHAEM CPEIHEeKBHADSTHYHHX MYNHCHUHOHHHX OTKAOHeMMH CHRO-

poCTH 6 = ﬁﬁﬁ " GL,.:\J(EF)E,

Tl
# )
rge U w U - MPOAONBHER ¥ BEPTHKENBHEA CO-

CTSBUA KNHe NYyAECBHEOHHNX OTKAOHEHWH CHopOCTH K CpeAHeH

'CKOPOCTH NOTOKS B MOAXORHOM PycuHe Upp -

Kex Bupso w3 puc. 10 , nyasceurs cropocTell pac =
JAETCA HepeBHOMEDHO. BOMM3H NMOBEPXHOCTH T Upp
no Boelt AMiHe DAacCMETPHBAEEMOTO YYHCTHS ﬂt:'l'ﬂgﬂﬂ npEMEpHO
NOCTOAHHEMH, 38 HCKANNEHEEM oON8cCTH BOJHH HaOersHAA, HME-
%‘ NOEHEEHHYY MyNCOUdD cKopocTelf ., HeuGonErmHe SHEUEHHA

a@ H ”&‘@ no BEPTHKAAH RECHNES DTCA B NPUAOH-
HOM OONscTH NOZXOZHOTO pyCn8 @ B IPSHUYHOM CNOE MEXAY OC=
HOBHHM MOTOKOM M 30HOM ofpsTHOTO TeueBds. B creope nem=-
GONBEETO PBBMHES NMYNBCAIMM CHKOPOCTH pacnpeXendprcl GoXee
POBROMAPHO .

lipg conocTABNEHMM 6,_, ) 6,5.- y NORYyYEHHEHX OpH
PESAMYHHY 9ucNeX PpyAs, 0888 NOCH, YTO C YBENHYGHUEM KuUHE-
TWYHOCTH NOTOKS HHTEHCHBHOCTH TYpOyNeHTHOCTH BO3pacTeer.
HoCKONBKY B HEWHX OmHTHX Fr ~ Ve /56 /) , @aT0 CcoO-
TABCYyeTCA C CymeCTBYUMAMA BO3SDBHUAME 0 TOM, YTO YBOIHUE-
HEE orHOCHTENBROH WepDOXOBETOCTH p)CN8 BHSHBAeT BO3DECTSH-
HEE OTHOCHTE NBHOrO peamsys nmynscsuaf ckopocrs [/ 7-9, I1/.

B2suMOCEA 35 KHHEMETHYSCHKEX XBDAKTEDHCTHR
NOTOKE C pa3MBPEME BODOHKE D82MHBS

He ocHOBBHMM ONHTHNX AGHHHX CONOCTEBIGHH OCDeIHeHHHE
CEODOCTH ® CPEAHEKBEAPS THYENEe NMyNbCHLHOBEHHE OTKNOHEBHA
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CEOPOCTH B NPHAOHHHX OON8CTAX BODOHKW p&3MuBE

(% o Ouy s 6;5 ) u noxxoxsoro pycaa ( &, 4 6, .
6,., )« OK88870CH, 9T0 B BHMOHWHE@ DICCMBTPHBAOMHE XBDPBK-
ol

TEPECTHKE SHAUMTENBEO COnbmEe, THK, AM WMCCHEAOBOEHOH KOH-

CTPYKUHW Mperpsid MMENT MOCTO CAGAYOMHE OTHOWEHHA

7 6, G,
221,051,305 == =1 48,92, T;fi 3,0-3,8.
i Sﬁf "5'.'*

)
Xgpaxrep WamereHUR B3THX OoTHOmeHWM cnoxHWH W BSEBMCHT OF

HUEETHYHOCTH noTOKe, HAa puc. 3 npuselen rpadux oZEod ws
yresannux sgBucumocrel . OcrenbhLe B KOUECTBEHHOM OTHOWE-
HUR BHOTIOTHUHE oMYy,

I ycreropNedMA CRASH DPECCMOTPEHHHX BHUE KWHEMSTHUE-
CKEX XSDSHTEPUCTHX NOTOKB C P8 3MEPEMH BODOHKH DB3MHBA
MCHOMB3OBEH NEPEMET K, = —%“"ﬁ" ( tae  Hppx - HOU-
OoRsEEA Py OMHS D8 3MHES L razpeB nHveckell paauyc
MOTOKS B HOAXOAROM pycue). TPafix usMEHEHHS K, ={(F7)
npusefer H8 puc. 4, Psnee Towoll xe pesyasraT OMA MONyveR
HO OCHOBSHHMM Consmero komwyecrss omirom / 10 /.

lpe comocTaBmeHuM rpaduxoB (cu. puc. 3, 4) OOHEpYRMES-
@TCA BNOMHE ONPEAENEHHSA CBR3F MEEAY OTHOLEHUAMHE KHHEMS-
THUYECKHX XSPIKTEPHCTEK MOTOKS ¥ DPA3MEDaME BODOHKH Da3MHES,
XODIKTADHSYEMIME 116 PaMe T POM HF . AugnATHuecRAN BUA BTHX
ceAzedl no peaynbTeTeM OOPECOTKM OMETHWX NGHHWX BNPBKEOTCR

CHEIyOMMMY S9BHECHMOCTAMM S

T
K=9(%,) (@)

(2)
A{F = {04 fﬁuj Guﬂ )4,5;
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L5 (3)
Hg =§§i‘;3( 6:3'/6%)
Umole npsKTHYECKH HCMOAB3OBETH 3sBHcHmocTH (1-3), He-
OGXOZMNO YOTOHOBWTH 39KOHOMEDHOCTH, CBY3WBSKmEe L/,
dy Gﬂr : 5;:: . 6:; 5 6“5& ¢ THApEBARYE-
CHAMM SMEMEHTEMM MOTOKS W XSDPOHTODUCTHKEME pycne.

B35UMOCBASH KEHEMETHUECKMX XBPSKTEpPHACTHK
¢ THAPEBNHYECKUMM DUEMEHTEME NOTOKE H

X8P8KTEDHCTHEBME DyCHB

ll puAoHHEA CKOPOCTH B MOAXOXHOM pyclle, MNpencTsBIHDuEM
cofol npAasonunef HEM yYsCTOER NOTKS, AONKHB 38BHCATH OF
cpeaHed mrupun-r;fu OTHOCHTE NBHOM KpynHOCTH Y8 CTHL, T.6,

q:f(u@ : T) B paccusTpUBEeMOM CAyYeeE

[{pn u ( &, - nepa3muBeNOEEd CKOpPOCTH, COOT-
BeTCTBYONSR HOYeABRON NOABHXKE 9YacTHL), © Tr-ﬁv
J/ 7-8/. Ha cooCOpexenrll peSMepHOCTH MOXHEO 38MUCETH
a /”w =P’(Fr)_ CoorsercTBYNESA OGDPBCOTHS
ONETHYX ASEHHX NMOKB38ME, YTO 3TA CBASH BHpAXSETCA B
BUA8
L 24 4
U, =066 Uy, F1 - )

NMepefiien Kk peccMOTPe HWD NMpHACHHOA CKOpPOCTH B BOPOHKE
peausBs, OueBdaHO, E.E OpE noCTOREROM KOHCTDYKUMM npe-
rpeAd ssBucdT 0T cpeiHel noZxoAHON CKOPOCTH ¥ npoueccs
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PBCTERBHEA NOTOKS B BODOHNE DO3MwEBa, llpomecc pacTexsHMA,
K6K YCTBHOBNEHO, X8PSKTEPUSYETCA YINOM PBCTEKBHMA O%
d OTHOCHTONIBHEM DEAMYCOM LOHDHYNALUH f};
Qo
Mpu arou K woxer Gurs NPEBATE NDPBKTUYECKH nnnruﬂ&aun

- IR e
pexutunol, 8 %4, _{(F;') . Torss otnoueswe Yy

MOXeT OHTH BHDBEEHOD YOpes ol Hexopas ®3 srToro nocrpo-
eH I'D8QUFR %{ﬁ? :fp(ﬁ') , H9 OCHOBBEHMH KOTO-

poro yCTSHOBNEHO, YTO

4, =035 Ug, (1+1,08f1). (5)

CnezoBs TeNbHO, NPUAOHHBS CROPOCTE B BHMOWHE IEHEHHO
BOSPECTEET C yBeNHYeHUeM MOXXOAHOM CKODOCTH ¥ KWHETHYHO-
CTH norors. He OCHOBSHKM SHBNUSA ONHTHEX ASHHWX ycrTa-
HOBNGHO, YTO CPEAHEKBAAPSTHYHNE NYIBCEINWOHHHE OTKIIOHEHHA
CKOpPOCTH BEBECAT 0T TeX Xeé (8KTOpDOE, YTO M OCDPENHEHHHS
cropocTH, OGpadoTke Pe3yNLTETOB ONNTOB NOKE38M3, YTO B
NoAXONHOM pycne Gﬂ, ] 655 MOPYT OHTH BHDEXEHRH CHeny-
EDOVMH 38BHCHMOC TAMUES

. G3
O,=a25u,Ft"; (6)
: 3
Gy =Qia5 Uy 2’ (7)
U3 apeucumocTe® (6 4 7) cmeAyer, uTO g"rﬂ = 2

Fi
870 cormscyercs ¢ BuBoAsmi M K .Huxueanse / 9 /. Iilpumepso
THKO® Xe COOTHOWEEWe OHIO NOMYYEEO W M.A .Benuxs HOBHM
J12/ ne ocHomamum omuToB E.M Mumckoro.
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Mo pesynbhTaTaM ONKTOB YCTEHOBISHO, 4T0 B npuxonxof
O0N8 CTH BHMOMHH Gaﬂ H 6% nNo BeAWYIMHE NpHMEepHO D3BRH
Apyr Apyry. Oznoll W3 BOBMOXENX NpPUYHH STOr0, NO-BHAHMO-
My, ABAAETCA cnenAfEdecKul XppexTep LUDPEYAALWOHHOTO
HBEMEHHA NOTOKS . AHGIMTHYECHH NONyYEHHYD CBR3H MOXHO

EHDESMTE 30BHCAMOCTEN

6% =Gy, = 0495 Uy, (1+1,08F2) (8)

YcTeHOBHE CBASH OCPEAHOHHHX ® CPEAHEHEBSJ D8 THUHHX
NyABCELHOEREX OTHKIOHERWH CHOpOCTH B NPHAORHHX 00EACTAX
MOAXOMHOTO PYCHA8 W BHMOWHN C TMXDPSBIMYIECKUME BIEMEHTEME
NMOTOKE  WEPOXOBETOCTHO PyCHS, MOXEM SIMEHHTH WX B
(1)=(3) cooTeReTcTBYyNEHME 3sKoHoMmepHOCTAME (4)-(8). B
peaynsraTe Tako# nofcreHORKU seBHcumocrtd (IJ-(38) npeod-
Pé30BHBENTCA B yDIBHEHHE

_ Q45

A
Ko =B i0a Y™ ° %

JT0 OCYyCHOBAEHO ToM, YTO MEXAy OCDeNHEHHHMH M NyJb-

CAUHOHHHMH CHODOCTAME CyuecrByoT BINOAHE ONPEAeNEHHHE H

 MNOCTOAHHEE COOTHOMEHMA .,
Busomu

I, He ocrorsn#E craTAcTaYecKol 06paCGoTEY MBTEDHAZOB
XHROCHOMEY YOTEHOBNEHO NONE OCPEeZHERHHX CEOpocTed W moze
CPENHEKBAZPB THYENX NMyNBCBLAOHENX OTKNOHEHHN CcKopocTH B
NDOAXOZHOM DyCNHEé ¥ BODOHKE DaawMHES nepel HenmpoRMnpcwmol
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nperpexol,

2, YCTeHOBNERO SHBYHTE MEHO® BOSPSCTEHWE CPEAAGKBIAPS-
 SHYENX MY TBCH UHOHHLX orkNMoNeRHd CHROPOCTH B BHMOHEHG,

3, e OCHORBHWW OMITHHX AGHHHX NONYYOHH BEBHUCHMOCTH,
X8pAKTOPHSy DIUEe B30UMOCBABE KHHBMETHIECKHX XBPEgTODHCTHE
NOTOKS C po3MEPEMM BODORKM DB3MHBS, 8 TaHXe C I'UAPSBANHYE-
OKUME 9MEMEETEME MOTOHE W XSPOKTEDUCTHEAMM pycme,

dureparyps

1, 3penon H.l. Kepocremxs nmpocTpaic TBEHHOTQ nepememe-
HRA 9Y6CTHI B BoZHOM noroxe. Ip, ruipeBmWueckollt medops To-
pRr (BOAT20), ®un.5, M., 1957,

2. Mnackul EM,, Quauer bA. OC sKCcnepHMEHTEIEHOM ONDE=
NENEHHN CTETHC THIOCKMX X@PEETEPUCTUK TYPOYNOHTHHX MOTOKOB
"Wgs. OM AH CCCP, =.9, 1940,

2, Ounmen B.A, MpHEmeseH#e BHCOXOCKO POCTHON KMHOCHEMKH
K RCCNEAOBAHHI nodA cKopocTeR TYpPOyNeETHOTrO NOTOKS,

"las, AH CCCP", cep.reorp.un reodussy., *.J2, ke 2, 1548.

4, Mumckaft EM. TypGymesTHOCTH PyCROBOrO MOTOKB.
A., 'mapomereonansr, 1952.

5. Cryneswyruror B.W, Poauuns wass cnocolHocTh MOTORA
M werom pycmoBux pecueroB. M., 1964

6. Myxawentos A M., Upmyxsmenos X,A., Kaowmos O A, K Bo-
Npocy oneHxM pesmuBevmedl cnocoGROCTH PYCNOBOTO MOTOKS .
Tp. CAHAMPH, Bun. 117, 1968,
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PHCTHRE TYPOyNeHTHOCTH OCESHBMOPHEX BOAHRMX MOTOKOB.
®ss., BHRAT", =.78, 1965.

9, Higwras KK, TypOynesTuul pycmosoll moTor W mponec-
CH B npApommod odnscru, Wsx-mo AH YCCP, 1963.

10, Kawwos 0.A, PeaynpTeTd Na0OpeTOPHNX MCCHenoBsRui
MaKCHMBABHON DPAYOHHH BOPOHKM DPEaMuBe y rayxod wnop.

Tp, CAHWMPH, Bun, II17, Temxesr, 1968,

IT. ¥mepor A0, Ouerke KoP(QeUOHeHTS I'HAPSsBNAYECKOTO
CONPOTHBASHKA OYDHOTO NOTOKA ¢ OONBWON mepOXOBETOCTHN AHA.
Cd, "Bonpocs ruapoTexséxu™, Bun. 27, Teuxenr, 1965,

12, Benurenos M.A. BepoAaTHooTEN# MeTOR DPBECYETE CKHEUKO-
o6pe BHOTO IBMXER®R ADHANX HOHOGOB. B KH.: "PesynbreTH
KoMnTeKCcHNX WccnenossEel no Cemenckof npoGnreme™, 7.ll.

E pessn, 1962.
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P.P.ABAYPAYTIOB, X.A.HPMYXAMEZOE, O.A HADMOB

NPOI'HO3 CIYBMHN PASMMBA ¥ BEPE[OBHX KPEIJIEHMH ,
MONEPEYHHYX TIYXMX EOOP K AAMB

B orAese perynHpOBSHWSA pycen pex ¢ 1966 mo I968 rr. nox
pyXOBOACTBOM A M. MyxsueZOBA MpOBeZEE KOMONEKC HecaemoBannil
A% pespsCOTKH METONERHW DaCueTs MECTEHX DSSMHBOB § 38MHTHO-
peryZApOBOYHHX COOPyXeHEA, ECOSBOAWMNX NO TEDY HENPOHHNSEMHX
AperpsX. B 4WBCTHOCTH, BHNONHSHM HMCCHEAOESEHMA pe3MHBOREel
gpocofnocTl noroxe /1 /, XBpeKTeEDs BAMAHEA THAPSBIHYECKHX
BNEeMEHTOB, KDYNHOCTH ¥ HEOAHODOAHOCTH IDYHTa, pO3MEPOB H
KOHCTDYKUMH nperpen we royOuHy peawmuss / 2 /, ruBemarTiueckol
CTpyKTyps noroke / 3 /. Hs ocrOBOHWH OCOCHEHHA De3yABTETOB
WocnexossHul B CcTaThe NPWBOANTCA BHBOA pacueTHOE 38BHOHMO-
CTH XXS NpOrLo28 rAyOWEE pe8mMuBE Y COeperoEwX Kpennemul, no-
MEPOYRNX TIYXHX GNOP @ ASMO.

BuBoA pacueTHOR 38BHCHMOCTH

BocnonbsyemcA ycTSHOBNEHHOR peHee 38HOHOMEDHOCTHD, BHDH-
X8Xmed BIgMMOCBA3E RHHEMATHUYECKHX XSPEKTEDPHCTHK NOTOKS C

. P8anepamit Bopouxs pasmies / 3 /

Q45
W =Lmex = =
¢ e iﬂ(?ﬂ;&?ﬁ)f”r

(1)

1y C]
H o~ BOMCONBEEA THAYCURO DOIMEBE}

/1 - PHAPBBNWYECKHWA pOANYC NMOTOKE B MOAXOIHOM pyclne.
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SeBecumocTs (L) Owne nONyYEHS HE OCHOBBHME OMHTOH, B KO-
TODHX PABMED W KOECTDPYKLAS NPETPSA OHIHM NOCTOA HAHMH
( 7 =0,86, o =90° §H =09, 8 B wevecrse psawupe-
eMEX METEDHONOB MCNONB30BAHE MPEKTHYECKW OAHODOZHNE MECYBHHE
¥ TPeBeAMCTHE CDyHTH, Pe3ynbToTH HEEHEGEPBBEIIH no CLUEHKE BIH-

E - Hok
f HHA HEGEHE]Jﬂ.H.HﬂE"y! rpyiTe ( 35% ~ of % ) s CTECHEHWA
- L )

noToxe ( .f?.-_—gg ) , yras BCTDPBYH NOTOKE C NpErpa=

bife) (Cﬂf] W yras OTKNOHGHWA HBMOpHOM PpaH¥ nperpsi. 0T BepTH=
KanbH0f nAOCKOCTH {6? ) H3 BOAWYUHY A’F / 2 / AspT OCHO-
BoHHE B8MUCETE JNIH DacCCMBTDHBEBEMOTO CHydos yﬁﬁx"—"‘ 18
J::j; = 1,66, ,4{.{ =1, fé = I. Nloaromy saBuckmocts (1)

B OOHCM BUZEe MOXeT -0HTH NPEACTOBAEHS BHDEXSHHEM

R /
BN »'?dfj-’f‘mm &) le i

A/ HQI r" - — —_—
e & % . 5
G ot (1+1,08f7)

Ins nperTHdeckuXx nemel uemecooGpasHo B (1) moxesaTens

(1*)

crenedn nps FZz  npumnArs pepreM 0,5. C yuerTom 5TOrO W npH-
HUMBR JNIA HETYPHHX ycmoBsult i?=}!2 nocne HECNOXHHX
npeodpa 208 aRul nomyusem

g5
L@ ﬂo{)%(ﬂaig,}% uh

7 o 7
"y gaF)’
rie «,/2 - COOTBE@TCTBEHHO CPEAHAS CKOPOCTS ¥ CPERRAS Tay-

(2)

H e =10,

(MRS MOTOK® B MOAXOLHOM pyCne NpH DABEOMEDHOM
pexnMe, OAM3KOM K DeXUMy H8YSNLHOR NOABHAHH
YECTHEY ;

u?

il

= KHHETHYHOCTE NOTOKSA .
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ImA nonyvyeHuA pacyernof ssBAcHMOCTE, mpuroAsod ® dcnodn-
uﬂnum H NPATPE8HCNODTHPOBEHHA NOTOKOM HOEOCOB,AEOC0XOAEMO B
ﬂIIEHHDﬂTL (2) BBECTH KOpPpeKTHDyNWMd KoadduuHenT k’
rﬂmnamuﬂ yMeHBUEHHE PiyOHEN BOPOHKH DGSMHBA C BO3DECTEHH-
@M KONMYecTBs BUEKOMHX H8HOCOB, COPMGCHO A8HHEM B.A Marisxe-

mA3e / 4 /, MOXHO MDUHATSH

{

| L= # a"-r-i?-‘iﬁ )
TAE .Pg,_-r e -IﬂD - OOB6MEBH KOHNGHTPSUMA HEHOCOB;

ﬁﬁa - BECOBS8A KOHUEHTPSUWF HEHOCOB, I'/:m ;
J - YRensnult Bec HOHOCOB
JUHTHBOA, YTO ANH NECYSHO-IPEBENHCTHX M8 T& PHB8 N0
d = 2,65 r/cw®, nomyuuu

/
% =iamp

llpa BreoZe pscuer: o aaaucuuncﬂ HEOOXOMMMO THKXE HMETH

(3")

B BHAY,4YTO ANA HETYPHHX yCHOBHH X8PDAKTEDHO HEPBBHOMEPHOS
pscnpencnende TAYOWE @ ckopocred no mHpHEE pekd. loaroMy Ann
OnpeAenenus HowConsmell THYOMHN BOPOHKH peaMuBs CHEAYET HCNOAb-
30B8TH ﬁ_ﬂ g U, » POCYETHOS BPBHCHMOCTE NMDHMET Cle-

Ayomelf Bux:
-Ef'

- hj ~ COOTBOTCTBEHHO MBKCHMSNBHA CKOPOOTD H MBKCH=
z M8NBHAA TNyOMHS NOTOKS B NOAXOAHOM pycles

L
ﬁ:;f—-— - KUHETHYHOCTEH MOTOKS®.
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Ansnu2  8sEMCHMOCTE (4) NoKe3wBseT, YTO T'IyOHHE MECTHO-
ro p8amBs yBeN4UWBAETCA C BOSPECTAHHEM TlyOHHH ¥ CEODOCTH
H80ersmmero Ha NpPerpejy NOTOKE ¥ YOWBEET C yMOHLUWEHWEM
CTECHEHHMA DyCns ¥ yrae BCeTPEYM noToxa ¢ nperpsaolt. K sHeumn-
TENBHOMY YMOHBEEHWD PBCCMETPHBEEMON BENMYWHE npDWROMET yno-
noxende otroce Hapopuof! rpamd nperpsx. C yseangeHnweM Heol-
HOPOAHOCTH TpAHNyAOMETDHYECKOIr0 COCTSBE TDyHTE H BOBPECTARH-
eM KHHeTHYHOCTH MOTOKS, YWTO XODPEKTEDPRO AAA NpelI0pPHO-TOPHHX
YUBCTKOB PeK, I'IyOMH® peoMHBs CruxaeTeA. H yuMeHBUEHWD €e
MDEBOXAWT TOKKE W BO3DECTEHWE KONWYECTEE BAEKOMHX HBHOCOE.

AT ynpoueHWs pacyerom uenecuuﬁp&aau npencTaBuTh (4)

B BUIe
ﬁ:
ﬁ" 'ﬁ*”mmﬁ;”“

(5)

BeXuuuEs KOS(DULMEHTS ﬂ’, Onpelens eM8H BHpIXeHUEM

Ty
.,ﬂmf,:- st *
K=K, KKK K=~ (6)
£ P Cﬁg (1 G,M,ﬂm

MOXEeT CWTE MOACYMTOHE NO AaHHEM Ta0mun 1-5.

Tadmne 1

a-7 .
{22 rog— 1 0,9 0,8 0,7 0,6 0,5

Mo=4 |1 | I1JQ | 1,25 1,43 [1,86 | 2,0

TeOmug 2
Y IS 30 45 &0 - 90

{
@:(.smq{}hﬂ,?i 0,84 | 0,91 | 0,9 | 0,98 |1

—

[IPYMEYARME. Mpuel > 90, cormacko uucomuMcs cpegenusm/S/,A =I,



| =, i

X

0,55

[PIMEYAHUE ¢ B croCGkax NpEBelieHH SHHYEHHS 35NOXEHHA OTKOCS
H8Mo prOM TpsHE CcoopyxeHH)l, COOTBETCTEYNmAE
yroy 6°

TeGnums &4

2 4 6 8 I0

ad
Ei = aﬁﬁ; I
1 I 0,9 0,8 | 0,74 | 0,71] 0,68

TaGnauus 5

Foge » M 0,0 0,204 |06 (08 |[I,0

ConocTeBnende pesylbTaTOB DBCYETe IiyCHEN
DPOBMEBO C NOHHWMH HBTYDHEX HoOIKREHWH

PesynsraTs conocTasnendss AAR yUBCTKS NPOZONBHOTO Kpemae-
HER ¥y ronosy wensis KmuuGsd ue p.Auylapbe NpUBENesH B TE0L.6.
Hauepenun Gunu BunonReHy B wone-ceHTyOpe 1966 r. sxcnexuuued
Omaens perynupossnuna pycen pex CAHEMPH, OCuuno HaGImms emuft
CBBN NMOTOKS NpPUBOAMT K YMEHBUEHUD NMDUHH DPYCHe B STOM MECTE.
floaTory crecuenne noToKs ONEHHBSNOCH KEK OTHOWEHWE WHDHEM
PEKE no ypesy BOxH B CTBOPe Ha#OONBWEr0 pPBaMuBE K WHEPUEHE
PBKW no ypeay BOAu HB yYscTKe YCTORYUBOTO MPOTEKBHUA MOTOKS.
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Ker Bufno W3 T8bn, 6, PEBYABTETH CONOCTEBNEHHA DPACYETHHX
M HETYDHHX N8REMX MOTYT OHTH NPHBHEHH YAOBNETHOPHTENBHHMHE.

B va0n, 7 mpWBefieEH PESyABTETH CONOCTBBNEHHA C HATYPHH-
MH ZPEHHM# TXyOMHH p8SMEBS Yy NONEpeyYHHX PAYyX¥X mmop, no
maTepuaman K.0 . Apremonors f/ S /. HeTypHENE KCCNERCROHWAMH,
BunoxHenasmMd B 1948-1950 rr., OXB8YeHH NPEArOPHNE @ IOpHEE
yyactin pex Cpennelt Asuu - Yupyuk, Cox, Hodepemcelt, Keps-
neps @ Anrped. Npusozumue K.®.ApreMOHOBHM 3H8YEHHA TUADEB-
AUYECRUX DNEMEHTOB X8DBKTEPHSYOT NHWH OCPEAHEHHWE MO MUPHHS
peR# napeMeTpd GKCpPOCTH W PHyOMHm noToxs. [loaroMy AnA onpe-
RemeuwA U, © frﬂ , BxogAmux B (5) My MCNONH30BENH PEKO-
mennsuuu I' B Kenesnwixoss / 6 /, NO MHOTOYMCAEHHHM HB TYPHHM
RECANIEeHUAM KOTOPOTO fzj=i.5hﬂ : qﬂ=i.3-€£ .

Kpowe Toro, B Tabnunsx K.Q.ApreMoEOBE OTCYTCTBYDT CBEA6-
H@A 0 mupuee perw, Nosromy O B xexgou cmyuse onpexens-
nach rpadUYEcKHM NyTeM, MO MOTEpPHMBNEM NASHOBON CBHEMKE B
uecurede I 5000 w [ 7000, Bosuoxnss norpemsocTh, WCXORA H3
yHA3OHHHX MOCWTOCOE, MOXET COCTABNATE 5-Tpk.

.JlonoMEUTeNBHNE N8HHHE, OCOCHONBHHNE BHEE, COBMECTHO C
ApABeIEHHEME, TOSBOAMNM DPBCCYMTATH PAYCOHHY DPEaMHB5 W COMO-
CTOBETE MONYYERHHE SHBYEHRA Hmm. ¢ AelcTBUTE TEHHME
(cu. ra6n, 7). Kex BWAEO, PE3yNbTETH CONOCTABNEHHE MOTYT
GHTH NpH3HEHH YIOBNETBODHTONBHHMH.

OcHOBHBAfCH HE Des3ynBTATEX BHMONMHEHHOTO COMNOCTIBNEHMA,
MOEHO CYMTATH NMpueMneMoll 1M npsHTHYBCKUX paCcYETOB DEKO-
MEHZyeMYD HEMH 88BMCUMOCTH (5). dT8 BaBUCHMOCTH, B OTIHYKE
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oT NpeINOXeHEHX paHee, MONyYEHs HA OCHOBSHWE M3YyUeHMA
KEUReMaTHYSCKON CTPYKTYDH NOTOKS P NOAXOAHOM pycHe ® BO-
pOHK® D33muBa. Tak KK NpU 86 BHBEAEHHM OHNW MCHONb30BE-
HH MATEPHMBNE HCCAeAOBORUM, COOTEETCTEOBOBHEE WUMPOKOMY AH-
BN8sOHy BCTPEYSMMAXCA B HOType yonosul, TO OHE NPHMEHHMS
i AIR PSBHHHEHX, ® ANA NPEATODEWNX ¥ TOPHHX YYBCTKOB peK,
8T0 ToKEe ABNAETCA €€ NPeWMYyNeCTBOM [0 CPOBHEHAN C 38BH-

CHMOCTAME, NpeANOXEHHHME pAHEE.

JnrepaTypa

I. AM.Myxamenos, X.A.Mpmyxswuezor , 0.4 Kewmon. K BO-
MpOCY OLSRKH pasuuBswmed cnocoOEOCTH DPYCIOBOTO MOTOKE.,
Tp.CAHWHPH, Bun, II7, Touwenr, 1968,

2. 0.4 .Kaxmos, PesynsraTd f1s00Ops TOPHEX HCCTeZoRaHAN
MEKCHMSNBHON TayCHEN BODOHKW p83MuBa y rayxoff wnopw.
Tp. CAHWUPU, sun, I17, Teukenr, 1968,

.3' 0.A . Keouos, X,A Hpuyxsmezos, HUHEMETKHYGCKEA CTPYK=
TYDE NOTOKS ¥ SEMATHO-PETyAMDPOBOYHHX Coopy=eHHM (ZaHHEN
COODREEK) ,

4, B.A Maraskenuase. BonpocH MeCTHOTO DOH3MHBE TDYHTA
BOEDyI' HCKYCCTBEHENX coopymeHulf, ABTOpPEd. KOHX.AMCC.
TOnaucn, 1968.

5. K.0 . ApToMonoB. PeryiupoBoYHne paGoTH H8 TONOBHHX
YUBCTHEX OPOCHATE IBHHX CHCTEM B NPEATOPHHX paloHBX,
ABToped., ksux.Zucc. Teuxenr, 1950,
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6. '.BXeneseaxos. I'HapaBawue cKos OCOCHOBBHHE
MeTONoB peunoff ruxpomerpuu, M., Wan-Bo AH CCCP, 1950,
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E.C.AHIHZEPOB

K METOZMKE [POEKTHPOBAHMA OTBEPCTHI BOZOSABOPHHX
COOPYXERMH MO THOY -BOZIOCAMBA C WMPOKIM MOPOTOM
[IPE KOCOM TOIXOIE IIOTOKA

IpM NPOSKTRPOBAHME BOZO0BAGODHHX COODYyMEeHEME#t B cly=-
gafx EKOCOrO MOAXofa MOTOKA K HX OTBEPCTHAM HEeOOXOZHMO
KMETE B BHZY, 49TO DTO BHSHBAET DAY IM'MAPSBAMYECKHX ABIE-
mait, HeZoyYetT KOTODHX MPUBOAMT K HECOBNaZeHM® (axTHiec-
gix sHavermil mpomyckHOl crmocoGHCCTE COOpyEenHl ¢ Mony-
yaeMolf pacyeToM Mo OOCHEHSBECTHHM SABMCHMOCTAM TIHEDABTAKHA
BOZOCAMBA C WMHPOKHM MODOTOM,

lpegnaraenas HEEE MOTOZHKA pacyeTa OTBEPCTHHE BOAO-
aaC0pHEX COODYXeHHH NMpH KOCOM NOAX0ZE MOTOKA MO3BONAET HA
OCHOBS AHANN3A 33BHCHMOCTH MOTEDH CHIH HANOpPA HA BOJOCIHH-
peé C WEPOKMM TMODOTOM OT JCIOOBEHR MOZXOZAa MOTOKA, BHCOTH
Oopora BOZOCNABA M er0 QOpMH He TONBKO YTOYHHTE HX Mpo-
MyCREYD COOCOGHOCTH, HO W HAMETHTH DAZ DPeROMeHpamuil mo HX
PanMOHANEHOMY NPOEKTHPOBAHMD,

PaccMOTpUM CXeMy BOZOCHHBA ¢ EMDOKMM noporoM (pwc.l
ECIE mpefnoioXATE, YTO BOZOCTHEE "3aXBATHBAET" YACTHIH XHf~
RKOCTE ¢ nomocH "B™ Bepxsero Oneda COODYXEHHA, TO, HCXOZA

U3 ypaeneHms BepHyanm, HanWcamHoro jua ceveHmff 0-0 m C-~C,

NOAYYMM pacueTHHE 3aBMCHMOCTH INA ONPEASNCHHA BEAWTMHW MO~
TEDH CHAH HANOpAa NpH KOCOM MOAXOAE NMOTOKA K OTBEDCTHAM,
MpAHAMan o(a= "Cf I, OyaeM AMeTE

Z
87 @

OTKyZRa

(2)

“m

e, =Hq§-ﬁ
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HCHT 0T yI7la mOAXOZAa MOTOKA

ypaBHeHKe (2) MOKEO MpEACTABHTS B CTEAYDNEM BHAS

3 2 @.% e

A 970 yPAaBHEHHE OTHOCHTENBHO A, noxyam:

» 8 TGKEe WWDHHH BOAOCHHEBA

(3

(4)

(5)

(6)

(7)

(8)

(9

Huen » Buny, urTo rmyomsa ¥ ma nmopore BozocamBa
, BHCOTH NOpOra BOAC-
ﬁ. NpHXOZM K
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BHPOAY, YTO NMpHE 34JaHHHX HANOPE N PAsMEpAX BONOCIHWBA, &
TaKKe M3BECTHOM yIue MOAXOAa N0WKA NPOnycKEAs CHOCcol—
HOCTE PBOfcca¥Ba Oyaer Hambombmel MPH MEHANYME NOTEDE CH-
M HANOpa EA BXOA.
OGosHagasd
7 =—-‘Z—*fi (10)

NOAY4EHHyD BHWe sasuciMocTs (9) IpejcTaEMM B Bije paBeH-
cTEA

a =mb/2g- i*, (11)

e /77,- RosdfMuMEHT pacXOZa, TIMTHBaNWME CKOPOCTH MOA-
XOna MOTOKa K BOZOCHY o pABENH

m=¥ =g " (12)

Kax nmokasamw ECCABA0BAHNR MPONYCRHO{ CNOCOOHOCTH
coopyxeHnii np¥ KocoM mopxoge monka /I, 2/, ReffcrEmTeNn®~
HO® SHAYEeHNe OTHOCHTENBHO} IAIyCMH HA MOpOI'e BOJAOCAMEA
YAOBIETBOPRET YDABHEHHED

LBy - 1w Ap cos§ 1S~ 510, (13)

a saBMcHMocTh KoopfuuMenta pacxoj Bogocaimsa 7, o
yI7Ma NOAXOAAa MOTOKA, BHCOTH mopia < o ENPHEM BOZKOCIE-
B8 _/5 MOEeT OHTL MpeACTANIEHA I CIELyDIEM BMuAe:

v-¢ %)
7-ABY cosd

7, = 0,5 (14)
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OpupasEuBan (I2) & (I4) M onpefeNRA H3 NOXYYSHHOTO
TOXZECTEA BOINUMAY OTHOCHTENBEHX MOTEPs Hamopa 4 , HMeeM:

A=1-y+ “&L’f dﬁ@g]i;{/ﬂgi”f] (I5)

Kax eMaE0 ®S BHpaxesMs (IS), BeNWUWHA NHOTEDH CHIH
ganopa npn BXOZE Ha BOZOCINB, DaBHARA

= 2H (16)

NpE Ba/8HHOM HAMOPe HAJ NOPOrOM BOJOCINBA ABAAETCH JyHE-
mmett smavemnt < ; G ; ¥ m # . lpa 9TOM B EHPAXSHHE
| (I5) cneayeT MOACTABNATE TONBKO T€ 3HAYEHHA TAYORHEH ¥ ua
mopore BOAOCIABA, KOTOpDHE YAOBNETBOPART ypapHenEn (I5).
Ins yroGcTBa pacueToB N0 ONPEAEGNSHHO NMOTEPH CHIH
HANOpa NMpHE BXOZEe HA BOJOCIMEB HAMH BHUHCISHH KODHH ypaBHe-
(I3) % no fopuyme (IS) cocrasneHd rpajHKkd 3aBACIRIOCTH
=7 (P>0) pna pasnuunux sHaveHNWH L (prc.2).
[pwiep. Sagaua: ONpEAEAXTH MOTEDPD CHAH HAMOpA NpH
BXOZ6 HA BOZOCTME ¢ WMPOKAM MODOTOM NpR yrae Moxxona Mo—
roka f = 40°, MAPAHE BOROCNHBA ﬁ = I0 M, BHCOTE HOPO-
raero /=1 ‘M, ECITH HANOp Haj noporom sogociamea H = 2 N,
4 TONmMHA OHKOB MpPAMOYTONBHOI'O OuepTanuf < = 2,5 M.
meHEHe; 1o (u} R (5) ycramasmnpaer nNapaMeTpH:

%ﬁ 131- 0,75;

/5 ﬂ,f, I0+2,5 0,8

| o rpajmey 1/ ( 5-5?) npE < = 0,75 Hax
'-i*:ﬂ 063 ' f ﬁ iy
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BHABNAEM MOTEpN CHMNM HANOPA OpHf BXOAE HA BOXKO-

= AH = 0,063 * 2 = 0,126 x.

CrOpOCTE NOZXOAS MOTOKA HNpPH CIpejeNeHHE MOTEpH
CHIH EAmopa ydYTeHa Hﬂﬂh@!lﬂ!ﬂ?&)ﬂ X,

Azanms rpadMEOB BABECHMOCTH = 1 ( ;8} MOKa3HBaeT,
qT0 NpK JI;?D‘BUM nmoxxoAe noroxa ( H="1 ) sHaueHEE ROBD-
fHOHeRTa s O TAEXE BeNETNHA MOTEDPN CIIH Hamopa Pesxo
yMEALEAUTCH IPHM YBeNTEYeHHMN OTHOCHTENbHON HWDHHEH BOZO-
CIHEE .

lpn o = I, 910 GCOOTBETCTBYST BOAOCHEBY C WMPOKHM
_ moporod Oes OpMNOZHATOTO NOpora, W ﬂ = I (uApEEa BOJO~
CIEBA pPaBHA WMpWHEe MOZBOXAMETO pycla) ieeM chyualf, Korza
chna manopa sopochusa me vepmercs (X =0; /i, =0),

Kocoif mozxosx mOTOKAa K BOZOCIHEY NDABOANT K YyBEHF=
YeHHY NOTEPH CMXH HAmopa OpH BXoze. HamGomsman BeNAYWHA
370# noTepH COOTBETCTEYST mOTepe NpH GOKOBOM BOZOSAaldOpe
(F =90,

Xaparfep HSMEHOHHA [OTeDh CHNH HANOpA B SaBMCH~
NMOCTH OT YBeAMUEHHA HIM YMEeHBNCHHA OTHOCHTENBHOM MMpHEN
BOZIOCINES _/5 IOpE KOCOM MOZXOAEe MOTOKA OTNMYAETCH OF CX
Yad jo6oBoro BOZOsaGOopa. [pm 8> 0° ma KPMEBHX .17 j Dﬁ@]
MOKHO OTHCEATH KPHTHUEGCROS BHEYEHNe OTHOCHTENBHOM
BOZOCTIBA ﬂj’ﬂ' COOTBOTCTEYNHEE MUHMMANBHEOHM NOTEDE CRIH
manopa (£”/= 2,y )

B paccMOTpeHEOM OpEMEpe HAWMEHEBUAA BENHUMHA NOTE=
pu cunu ( X = 0,062 m 7, = 0,124 m) coorsercTryeT sHA-
YEeHHD = (0,85, '

PENMYECHEe HIM yMeEbNeEMe 3SHaueHWH /5 N0 CpaBHe=
HNY ¢ EPATEYCCHEM NPUBOAKT K BO3PECTAHEN NOTEPE CHIH Ha-
nopa, [p yraax nozxoza moToka B mpexenax 40 - 60°
NnoTepH CHIM HAMOpAa C H3NEHCHKEM j‘ﬂ OCTADTCA NpaKTHHecKH
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MOCTOAHHENE,. [lanbHeltmee pacmMperMe yIAa MOAXoza NOTOKE
( Ev" > 609 NPEBOANT K YBeXHUYEHHD MOTEpH HANOpA Opd BO3-
PacTaEAM L .

MEHBRCHES OTHOCMTENBHOR RNCOTH NOpOra BOZOCIHEBA
or I ao 0,25 npE UpOYEX PABHHX YCHOBHAX MPHBOFHT K yBo—
AMUEHUD MOTEph CWMNH Hamopa. [pe pareEeHueM MOFEATHA Bi-
coTH nmopora sopocaEBa (o< 2 0,25) mpomyckEAs cmOCOSHOCTS
Ero ¥ NOTEepH CWIH HANOpA HA €ro BXOAEe OCTANTCA NMpPaKTi-
QECKH HEHSMEeHHHMY.

Monssopanne rpaddKoM SABHCHMOCTH X = f {)5-:3 )
apRrct = 1w 6/5 = ] nmossonfeT OmpefieNlATh NOTEDM CHIH Ha=
nopa nmpy pe3xdM NMOBOPOTE KAHANA MO YIAOM

C momowem rpafura 3aBHCHMOCTH = f [}5:3}
MOXHO noxofpaThk TAEOE ycAOBHEe, NpPE KOTODOM MOTEPA CHNH
Hamopa ¥y BxOAa HA BOAOCAME C WHDOKUM MOpPOTOM OyA6T MWMHN-
ManpHON B MNpoMyCcKEAs cnNOCOGHOCTE 68 OyZeT MAKCHMANEHEOH,

[lpoeRTEpOBAAHE BXOXHOM YACTE BOAOCINKEBA C MHERMAN B~
HHMH MOTEPHAMM CMNH HANODA CBOAMTCA K BHOOpY panuoHANEHOIO
COOTHOWEHNA OTHOCHMTEGNEEON DWHPDHHH €6, BHCOTH NOpOTa i yraua
noxaxoaa k Belt noToxa.

Hasnavam NMpR 3aJAHHOM yrNe NMOEXOAA NMOTOKA SHAWG=
HHE ﬂj’j , COOTBETCTBYDNES MUHHMATBHHM MOTEpPA Ramopa
Np¥ BXOJEé HAa BOJNOCAME, MH MOXEM JEIMKO HAWTH COOTHOUGHMS
MEXZY NRDHEOM BOAOCIMBA ¥ TOXNEMHON OHROB, YCTASOBJGHHMUX
Ha ero nopore, [Ipu BuGpaRHOM Pjﬁ TONIAHY OHKOB MOXHO
onpeAennTds no fopuyae

A ﬁ(ﬁ--f)- (17)

Ecxw xasmoe coormomemue Sy Ha-3a TeX WM MHMX
OGCTOATENBCTE HE MOXeT OMTH NDRAATO, HOOGXONMMO MBMEHe~
HdeM BHCOTH mopora sopocnusa (o ) mozodpar: EoBOE (Goxe
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‘ JAOBNE T BMODANMES YECERSAEHHM YCAOBHAM) COOTHONEHHE Jﬁip 1o
maguxy X = (- ).

B®O3MOXEH PSS X yAMPOBOYHHE paloTH B BepxHeM Orefe BO=-
103860 PHOT0 COODYME RIS ¢ BHOOPOM TAKOTO yINa NOAXOAA mMO-
T0KA K COODYREHHMEN 5 NPE XOTOpPOM OyZeT BHAEDEABATHCH HEOO-
YOANKOE «COOTHOLES HEAES /5;{9 . [Ilpn sadope BOAH H3 DR MIH Ma-
rECTPATEBIEHY KAH&JNIOXE BBMECT0 MPOSKTHPOBAHHMA DErYyAMDOBOYHHI
pafor CHeIyeT NDEAWCMATDABATS ONPEASNeHHE PANHOHANBHOTO
yraa oWBRos, Te PEBHOCHIBHO BHOODY HauOOIee BHI'OZHOI'O
yraa NOXoAa NOTOECEL K BOAOCIHHBY.

[IorydcHHEEe S=SaBBACHMOCTH MOTyT OHTH HMCNONBSCBAHH
MpE pasSpaloTHe KEOBATLISECCA MEPONDHATH{l MO NPOEKTHPOBAHUD
papfoiee SHOHOMMUEIEIX ©X6M BOJ03a60DHHX YSI0B ¢ MAKCHMANE-
HO BOSMIOIKHHM JIFE EIPRHSETHX YCIOBHE EKOSIIMIMERTOM BOZOSE=
gopa.

JTHTEPATYPA

I, Anppepos E.Co PacueT npomyckEO# cnocofHOCTH OTBEp~
| CTHH MIXO=r MH B YCIOBMAX KOCOTO IOAXOXa HOTOKA,
Tpyay CAHBAWPE, Bun,I07, Tamresr, 1960,
2, Ampmpepor E.C. BrsafENe BHCOTH NTOpPOTa Ha NPONYCEHYD
CNOCOGHOCTs BOLOCANBAE ¢ BWMPOKMM NOPOTOM NpH
ROCON NTOZXoje noroka, Tpyau THHIMCK, sun XV,
TamxemTy, I96GI1.
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KA JHCKATHIOB

MOPOOMETPHYECKHME SABMCHMOCTH MPUMEHUTENBHO
K YCHOBUAM CPELHETC M HWEHETO TEYEHWA poAMYIAPBH
10 JIAMHEM MOZENEHHX WCCIEAOBAHMI

B I%%7 r, Ha OCHOBEHHMM aHanusa ¥ o0padOTKH MHOIO~
YUCNEHHNX HATYPHHX MATEDHaNOB N0 IMAPABIMYECKNM SJAEMEHTAM
M TRIDONCIYMYECKWM XADAKTEPUCTHKAM CpPEejHero ¥ HHXHETD Teue-
HUA pexd AMypapbu, HAMHM MOAYYeHH KOSPOMUMEHTH ¥ NMOKa3ATENM
crened# B gopuynax M.A.Benwkanosa, BHpaxanmue wophoMeTpH-
qecKre 3asucuMocTH per JfI/:

aQv8

et I

. 598
%3‘3@&7%@5@1‘)?]+ =

B HacTOsme#d cTaTRe MAMATANTCH DE3YALTATH MOAENBHHX
Kecnexopanul, npopenedHiHx B 1968 Iy NDUMEHHMTENBHO K YCAO-
BHFAM CDEIHEr0 M HMEHEro TeueHMA p.AuMynapbd ¢ Uenbo NpoBep-
KH ¥ YTOUMEHWA MONYuUeHHHX HAM¥ KO3PPHUMEHTOB W NoKasaTenel
CTeNeHr BuueykasaHwux sasucumocTer (I) # (2).

OmuTH NMPOROAMIMCE Ha OTHpHTOR pycnosod nmaowanke
CAHMHPY nox DYKOBOACTEOM A-pa TeXH.Hayk,npod.A.M.Myxamenosa.

PasuepH MOBEN®HOR niomanks: obmas gnuHa 25 u, AJHHA
‘padouei vyactTe IS m, mupuHa & M.
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Pycno wozeny# chOXeHO M3 NMecKa dm = 0,27 MM, nepso-
HAYANRHO OHO OHNO NPUEATO MPAMONMHEHRHHM C TpanecUeHAANBHHM
ceusHueM, llupmEa pycrna no ZHY ¥ MO0 BEpXY COOTEETCTBGHHO pap-
na = 0,5 u, .%: 0,6 u; myouna 2 = 0,10 u u orKoCH
777 = 0,5,

Boxy Ha wozenm mopapany B npepenax I - I4 xn/cex,
Pacyoa AOHKHX HeHOCOB Owa nmpuHAT passud I0% OT BaDEWEHHHX .
T'opH3OHTH BOAH, CAENOBATENBHO YKIOH BOAHOW nomepxmocTd L
KOHTPOAKPOBAANCE MO MINaM, YCTAaHOBAEHHHM B HAYARNE W KOHUE
pycia, BuRocHMne NOTOKOM HAHOCH yAABAMBANKCE B OTCTORHHKE,
MOCTPOERHOM B HOHLE MOHLEeNH.

Onute npoponzanuck 4I0 vac, B Tevenue nepsux 49 uac,
HA MOAENs NMOAABANCH NOCTOAHHEY pacxon DOXW, pasuuh 2 afcex.
Yepeas 7 wac. mocle Mycka BOAH HA OTAENBHHX YYacTKax AHa pyc-
na MOEHO GuNO NMpOcHAEnMTE oOGpasceasMe cTpeEHaA (dapbBaTepa).
IpM yBeaMyeHMM CKODOCTH Ha CTpexHe OHA& YMEHBmNanach Ha aapo-
AMBENXCA MOCOMHAX. BelxezpcTawe aToro XBuxeHwe pupeneci aamen-
AWK0CE, JoAkmAA YacThH HaHOCOB CTana OCAXAATHECA Ha NOGOUHAX,
OTMETHHM MOCHENHMX MOAHMMANUCE, TNYOMHH yMEHBMANNCE, DHden:
BHIIONAXHBANNCE.

OanoRpeMenvo ¢ npolueccauu BHNOXaxuBaHMA pibenell wH-
P¥Ha NOTOKA CTAHOBMIACE Gonbme, pycao yraydnanock MO CTPEE-
Hp: padenu nepedopumpoBanec: B rpAzd. B npouecce nepedopuu—
POB2HNA pyclha WMUPHHA EI'0 NO Beell ZMUHE PABHOMEDHO YBEIWYH-
nack, & (leperosas NMHWA WMeNna wapesaMHoe ouepranue. [loTok
WHPHACA B OCHOBHOM 2a CYeT pasuusa Geperos. Yepea 49 uac.
pupadoranochk pycno, K 2TOMy Xe BpeMeHM MOYTH NPeKpaTHAOCH
yBenuueHae cpexHell wMpMHH pycha, 4YTO MOXET OHTE OOBACHEHO
TEM, YTO MOTOK AOCTMI WMDHHH, COOTBETCTBYDUEl pacxoAy
BO IH ﬂ =2 ﬂfﬂEH-

I Inn Auynapesu, N0 PeKOMEHZALMM E.P.Kaqurpﬂﬁa,aa NOHEHE
HaHOCH npusEmmanTcs 8-I0% OT B3IBEWEHHHX, YTO OWAO NpU=
HATO HaMMH. .
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XoTs NpM NOCTOAHHOM pACXOAE HA OTAESNBHHY YYACTHAX
pexd W HaONWAanOCh pacHMPEHHe, ONHAKO B jAaibuelimeM pycno
GOpPMHPOBANOCE HE BCEM MNPOTHEGHHHW CPABHHTENEHO MOILJNCHHO.
IlnA YCHODEHHMA PYCTOBOTO mpouecca 4Yepea pycno, c@opMEpOBaH-
goe 2a 49 wac, NpM NOCTOAHHOM pacxone, CTANM NPOMYCKATE
BOAY MO cTyneHdaToMy ragporpady. [py nprdaBieHHMH DPacXOAOB
BOAH Mo THAporpady mMpHHAA pycla YBeNWUMBANACH, [Ipn’ pacxo-
fae 14 n/cer BOZa BHXOAWTA Ha moly,

B nanrHeltmem npM yMeHbHEHHM pacxozo® MO CTpPexHD
BOBpOCHA MHTEHCHBHOCTE MEpeHoca HAHOCOR M HAYANOCH Bpefa-
HEE NOTOKA B COOCTBEHHHE OTNOEEHNWS, BCIENCTBHE YEr0 pyclo
RAYAN0 cyxEarthcA, [lOABMAKCE OTMETIM M nodouHu, Cramo paspd-

' BATECA MOAHIDUDPOBAHNS. [IpH MUHEMANBHOM PACXOJE, DABHOM
I n/cex, NOTOK NONHOCTEN NPOTSHAN N0 CTPEXHD. [lp# nocne—
Jyomey YBelHYeHHHM pacxona jo I0 n/cer nmoGOYHE M OTHENH 3&=
TANNMBANTKCE NMONHOCTED. LONMee MONECe NpPEACTARISHME O nponec-
ce pycnosoro nepedOpuMMpOBAHMA MOXHO MOAYYMTH H3 MPOCHOTDA
MAAHOE pycna, NONyYeHHHY TMocle NpOPefeHMA oBeMok (pHc,l ® 2),
[(pogONRUTENEHOCTE NMPOMYCKA OTHEBABHHX DACXOZ0B BOAH HA MOZe—
I ¥ I'MIDABIMYECKMEe 3MeMedTH NOTOKA NPUBOAATCA B TaONHIeE.

JaHdue TaGnuOH OunM NepecYMTaEH ANA HATYPH C MOMOMSBD
MacuTaORuX HoadduiuuentoB. MacmradHue xoaddUUMEHTH ONpejens-
NUCE NO METOLY HATYDANEHOIO MOZENMpOBEHMA, BNOpBHE NpezI0—
xeHHOUMY M, A.Benunanosum /2/. B sToft MeTOAMKE 3a OCHOBY NpH-
HATH MODJOMETPHUECKHWE 3aBMCMMOCTH NMDMHH M THYOMHH pyocada ¢
EpuTepuen JOXTMHS .

TopusonTaneHuil wacnTad nmpueEAnm I:500; ocTanbRHE MacD-
Ta0Ane KoBDOMUMEHTH ONpeReNAnM MO crexyomuu GopuynaMm:

MacuTad HAHOCOER -

dyar

0,27
= e - - o -
{{d d ﬂ.E? I!‘G'

MacuTal TIOTHOCTH HAHOCOB =
d 7. 1 a = M? = I‘I?.

.



130

Tatnuua
xireti & (s i CB)s g'ﬁi’iﬁ%ﬁﬁ ¥icaon ﬂgﬂ; 1
EggTL, :afcexk : M} ( JFJ' 20t ) :
49 2 0,80 0,0I78 0,0025 0,27
21 4 1,00 0,0216 0,0025 0,27
21 6 1,51 0,030 0,00I9 0,27
21 8 I,40 0,029 0,002 0,27
21 I0 1,50 0,031 0,0022 0,27
21 2 1,84 0,034 0,002 0,27
21 T4 2,10 0,0348 0,0237 0,27
21 11 2,00 0,0325 00,0025 0,27
2l 9 I,60 0,0315 - 0,0025 0,27
21 7 1,40 0,027 0,031 0,27
21 5 1,50 0,025 0,034 0,27
21 3 1,00 0,0I8 0,0022 0,27
21 T 0,60 0,0I75 0,00I18 0,27

BepruxansHujl MacuTal MOZENM YCTAHABIUBAJIM MO MOPHO-
MeTpHIeoRMM 3asMorMocTAM M A,BelExanoBa ¢ MENONLIOBRAHHMEM

MOIyYEeHENX Ham® noxasatenef cremers (popuyna I):

Q3 43

o=y oy o,

-
-

Hacnraﬁ pacxoza BOAH =

a{q = 0{5- a{fﬂ 371000;

@GKOPOCTH

Ay =k’

&Eﬂﬂﬂﬂ -
X, = ET-’L = 0,164;

g

= 9,05;
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TBEPAOTO pacxoga -
Ap = Ay K, Ky = 3362000;
BPEMEHH =

oA
d, = = 55,3,

lepecunTaKlHe NASOPATOPHHE JTaHHHEe OHIM 00paloTaHd
0 HAHEeCEeHH HA& TIpafHK 3, NMONYy4YeHHHe HAMM H&8 OCHOBEHHH
AHANH2A MHOTOUMCNEHHHNX HATYDHHX MaTepuanor. Kpoue TtoTO,
KA BTOT TPajHR HaHeCeHH De3yABTATH JNA00pATODHHX WCCNex0Ba=
auit X.A.Apuyxamenoea u P.A.ACGnypaynoBa Mo p.AMymaphke Ha
yuacTkax roloBHHX coopyEenuil Tamcaxa W [axTaapHa.

Kax BAAHO M3 DMC.53, SKCMEDHMEHTANBHHE TOMKH XOpOWo
Jern® HA YKA3AHHHe BHme rpafuxu, Heesa B BUZAY, YTO HOIMYE=
GTBO TOYEK AOCTATOYHO MHOTO, MOXHO CUMTATH, UTO MOAYUYEHHHE
SAaBACHMOCTH HOCTOBEDHH,

IUTEPATYPA

I. Hcwarmmos X.A. HergotopHe mopdoMeTpiueckyue JaBHCHMOCTH
P.AMYNADEK B CPOAHEM W HuEHeM TeueHuM, Tpyaw
CAHUWPH, Bun,II?, Tamxenr, I968,

2. Benuganor M.A. Pycnorolt npouecc, M., T'ockazaT guanxo-
MATEMATHYECKOR IMTepaTypH, 1958,
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N.H.AIMEB, A.MMYXAMENOB
K BONPOCY OBTEHAHHA MPETPAL BOJIHHM MOTOKOM

Bonpocam BospeMCTBMA NOTORE W CoOpyxeHmMA (nperpa -
Au) nocBsmeEd padoTs A.A.Mmaosuva, C.T.Anrynsna,M.A.bysy-
gopa, H.0.JemexnA, K.¢.Aprawonosa, W.A.fipocnasuesa,A.C.0G-
pasoscxoro, A.M, larumesxosa, A.I'.Berawa, B.C.Mypomosa,
8,.K.9prcTaBA M 2p. ABTOpPH TeOpETHYECKWM M BHCONEPHMERTANB-
HEM NMyTeM BHBOART B8BHCEMOCTW AAR onpejenchus 1) pasmepos
KOHTYPS OGTEOKARHA MpPerpaj npw HepasMHBAEMOM OCHOBSHWW Y
naperpag, £) ragdapaToBR BOPOHKE DE83MWBE NpPK PASMHBAGMOM
OCHOBAHMEM Y Operpai.

Ozmaxo B3 (opuyAax He yUMTHBADTCHR (PEKTOpPH, CHnocodCT -
BYOIME® YMEHRBUGHWN DA3MEPOB BOPOHKM pasuusd ( manpuMmep,zsu-
Xeune ZoHHMX Hawocop), O0Texanue MOCTOBRHX OMOP, BOAONPHEM=
HHX OTONOBKOB, OHYKOB EMTOBOW NNOYHHH MPOMCXOAWT B yCiO =
BHAX HeNpexKpamapEeTocA ABAXEHMA AOHHLX HAHOCOB M Npw pas -
ANYHOR TOJAMWHEO NOHHHX OTAOXEMN]] HaEE ypoBHOM XeCTHOTOD JAHAa,
4T0 OKABNMBAET CYMECTBERHO® BIAMAHME HA DASMEDH KOHTypa ol-
TeR8MMA. HeoGXoaMMOCTE yueTa aTHX faxTopo® B opuynax axs
onpepeieHHA pAsMEpPOP KOHTYPa o0TeRSEWA R reGapHTOB BOPOHKA
PABMNBE B DTHX YOJIOBARX NOCAYXMIO NOBOZOM AJA NMPOBeAEHMA
HAMH Na60paTOPHHX WCCNeZOBAHM{ o06TeKaHMA NOTOROM OHYKOB .

B peayasrere BHOBEAMHOTO TOPMOXEHMA HACTH MOTOKE,HA0E-
Papmelt Ha NpenfrcTEME, HKMHETHYECKEH BMEPrHA ero nepexogMT
B notesumansuyn ( pac. I ) , 33 cyer yero HAGHNZAETCH MGOT=
HOe noBumeEMe rOpnsoRTA BOAN ah . BonezcTswe npuoymedt
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o0MYNO PYyCAOBEM NOTOEAM HePABHOMEPNOCTW pacnpexeleMds OC-
POAHOKNHEX NPOZOABHEHX OKOpOCTeld No rayduMe, rHAPOARHAMMYEC -
KO ZaBIeHEe, OKASHBAEMOE WM Ha NODPEANN® I'DaMk NPENATCTEMSA,
B Eaxjo#f ero TOYRe MO BEPTUHAAE He OAMHaAROBoe. HepaBromep -
HOCTH A@BNemKlf mepey NPenATCTEREM CO3XAET HeyCTOHWBOOTH
BHGMENTA NOTOKE MO BOPTMKAAN M, TaxWM OCpasoM, ABIABTCA WO -
TOYENKOM OCPASOBANKA MMCXOAANEr0 TEUeMHA, OTPAHMYSHHOTO ©
OABEOf CTOPOHN HACETEDEMM NOTOKOM M C Apyroff — TBepauM nps -
HATCTEHEM .

llon BospefloTBMer HECXOZMEMX CTPYM ¥ OCHOBAMHA NpOrpaju
pasErBaeTCA BOPOHKA pasywsa. B cnyyae mepudsMHPEEMOr0 OCHOBA-
HMA EHCXOAAMWE CTDyW, AOCTATHYE ZHa, PACTOKAVTCA NO HeMY, UpPH-
HEMER NPH 9TOM HENpPABNEHEWE, NPOTHBONONOXGAHO® OOMEMYy MBMpAB -
ligHMD NOTOKE ., 9T0 OODETHOE NOHHO® TEYeHHE DACIpOCTPANAETCHA
Ha HeROTOPOE pACCTORHME OT nepezHell rpaEM NpenATCTEMA, OTEM-
Maf JIORHuNE CTDyR Halerspmero NOTOKA M 0o6pasys CesHamOCKYD
0By (cM.pmc.I).

llpr BPuBOZ® BABMCHMOCTR ANA OMpejeNeMMA pasMepoB desxa -
HOCHOM BCHH y HeDasMHBAGNOr'0 OCHOBAWMA OOTERAEMOr'0O MOTOKON
Ohgka ¢ noiyxpyrnoffl fopuoR oroZosxa 32 OCHOBY MpHHATA JOpMyda
A A Muxosuga /71 7 znm mMIMBADEYECHOM mperpazu

Ql._-.uﬂ,/gt , (1)

AL P - pammyc xonrypa oGrexamms y AMa;
uﬁ=\§hL - BONHOBAA CROPOCTEH §
u

- OpeAHMAA CKOPOCTH Haderapmero MOTOKAS
I:L - pagMyc UmawEApa .
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flo npennoxeswn H,.¢.Jlamemns /2 7, 3 dopuyne (I) Boa-
goBaA M CPEAHAR CKOPOCTA 3&MBHANTCH COOTBATCTEEHHO odpaT-

goff ROEHOM CHODPOCTED U, A AOHAOH CKOPOCTED HAleramw —
mero motoxa &z
llpeoGpasoBanEas gopuyna nproperaer ClefybmAH BHA:

A=A\ (2)
Amanmanpys Y3MOHEHW® NPOZONLHOH CKOPOCTH mNepex npe -
rpaaoit, H.¢.Jadenns nmolywwl CleZywmee BHDaxeHMe ANA onpene-
ﬂ#g odpaTroft mowEOH CHOPOCTH ( npepameH#e NPORONALHOH CRO-
POOTH MpHEUMANOCE 0CPATHO NPOTOPLAOHAIBHEM CKODOCTH camol

crpyHEm):
2

Np
gt (8)
Eua
Ta6 E - goafduuMesT, SABACANAE B QOCHOBHOM OT CTeCHE-
' EAA NOTOKAE -‘f 1= , paamepon, QOpMH
¥ pasMemeHNf B NoTOke 00TEKAEMOTO Teid §

f - Tommuma nperpazu ( Ouuxa )3
B~ o6man mwpxKa pycna.
Nogcrasnar (3) B (2), noaywm

_ u
k., =574 !
I'I'ETEP,

PaccrosmMe OT OroNOBKA OHYKE 710 Ipandly (e3HAHOCHOH
80BH no oom 0 - ¥ ( napaweTp a, o puc. I) onpenexnneT-

08 no gopuyie
2-f=FWF 40 )
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Suayenss cpezMell W ZOHEOHN CKOpoCTefl Maderanmero mofo-
Ka MOTFT OuTh MaMzeny no pupaxemusM M.K.Hemeruwa [78_7:

i =Eﬁ§@—£ﬂ+iﬁ'; (6)
i (M
rae L!"’- AARHEMHYeCKAH CKOPOCTHS

# - razpasmmuecxnfi pazwyos;
8 - Tonumna NYAAOAMOTO CAOR MOTORA.
Ing o6naCTH KREAPATRYHOrO CONpOTHBAEMAA, KOTOpam onpe-

nenferes xag odnacTs ¢ uucaom PeHmonmaca ? ,a‘ =
U
= --{F——- > 900, MozWO NpMOTMXERRO NPUHAMATE d=d

( d - cpeaumi zwameTp momuwx oraoxemusi) /™8 7. C yve -
TOM WSNOXOHMOPO, 3@ TAKKE NPUNAMAR ZIA NIOCHOrO NOTORA pa=-
BEMCTBEO PEZDABNNTUECKOTO pPAZHyCca TAySHHE ¥/ ~h ), Bupa-
yeune ( 6 ) MoxeT OuTH NMpeoGpPABOBENO

u=u, (6455 +56). (8)

llogcrasaaa B (5) 3navenua opegmelt m AowHOM CKXOPOCTH
noTora (8) u ( 7), nonyuum

B )] o

Hsnnumu.nﬁ na BONM YW HY ﬂ HEXOTOPO8 BIWAHAE OKa3H~-
BaeT CTECHeHWe mnoToxa 1

Hcnonsayn Bwpozm H.0.lamenma, sasmcumocT:s (9) ¢ yyerTom
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pINANEA CTECHOMNMA MOXHO NPABECTH K CAEAYDNEMY BHAY:

| a t_é@_kfy ﬂq (}‘;ﬂ?{% H‘J—f} . (10)
- 1 q.=J¥ - Koadduunent.

_'. - Ha peiuuwny GesHAHOCHOM B0fH,kpoMe (EKTODOB, YYTORHHX
 ( I0 ), CymecTBelHOS BINAHMO OXA3WBALT TOAWMNE CIOA KON =
i'_n_lﬁ;‘l_lﬂlillll HAZ XeCTHWM OCHOBEMMEM Mepes OHUKOM W HMTOM -
b NBAXSHAH AOHEHX HANOCOR. Hamm omuTH MPOBOAMANCE
 BEACHOHHA CTONOHM BIWAHWA STHX (J8KTOPOB, @ TAKKE yTOYEEe~
f BeIwinE xoafgwonenra C, . OnuTH MpOBOZWANCH B GORBEOM
mpwxa 50 oM) W wanom (20 ox ) ZoTkax. Buyox yCTAHSBAEMAI-
8 mnpu N0 mAPHEEe NOTKA. AIA NMOAYYOHM PASHEX KODHIIMEn-
. HCMONE30BAIMCE ONuxm ToXumeoldl oT 2 zo IS om ¢
» PyTJIEM QUepTAaEMeM WX OroN0BKOB. B kayecTBe AOHANX HA -

10008 HCHONB30BAINCE OTCESHHNE NeCYaNHe CMeCH TPeX BEZOB CO
GpeAEUM ZwaMeTpoM vactwn 0,60; 2,64 m 4,04 wM. Heooxommuul
OJM3OHT BOAM 28 OWYKOM JOTSHABAMBAXCH NMyTeM MAKeEPHPO3AmAA
STBODOM B KOHU® NOTKA .

- Depsas cepus ONWTOP NPOROAMJECH MPE He3HAYATONLHON TOX-
MHe ol0R RommuX ornoxewmud ( T =0,2 - 0,5 ou ), T.e. wox -
HO NpAOAMXERHO CWTATH,uTO XECTRO® AHO MBXOAMTCH HA YpPOBHE
h AOHENX orioxenmit ( Tacmmua ), B KeXIOM 8 TMX ONNTOB
"nnnnncn pezrM MepasMuBavmmX cxopocreft. [lozyuesHue gap-
CNoALg0BaINCH AAR yIOURewAR KoodgmimenTor Ky, w C .
Cornacuo pexowenaawmit H.0.laremin, clexosano npnmmun ﬁ’f
,Hﬁ. Ozmaxo npexmapmrensHue moacueTs no dopuyze (I0 )

npr A-L =0,95 mokasami,yro 3 3TOM CNyu3de KOIGEMUMEHT CTEC-

1
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HeMHR OEKJA3uB2ET CIMHNEOM OONEMOQ BIAWAHWE HA NIpENMeTp ﬂy
N0 CPABHEHWO O ONNTHHME AamuuMM. [losToMy maum B pesynsTa-
re nozdopa Guino yoTamOBIEHO, YTO HAWOOZee MOAXOAANMM ABIAGT-
CR HF = 0,7.

Ha rpaguge Q= f ( Gy ) ( pwc. 2) npeacTas =
IeHH pesylisTarTy BuyMclewMs xosffwimenta C, . Hax BMAHD,
Opd BOEX BHAYEHM AX r.lj, koadgrnmmesT C, COXparAeT npA-
MOPEO MOCTOFHEHO® BHAYGHHE ¢ = 1,30, ¢opuyna (I0 ), ¢
HafizenHuMy OONTHMM myTeM xoadduuueHTaMy npuotpeTaeT cne -
Eyomufi BHE :

f
aj,:%ﬁ-qm'ﬁ)(;ﬁ@?wa). (II)
B radimne npezcTaBJieHH 3JHAYeHHA NapaMerpa ay .
Buyncnenkye no popuyae (II), a raxme mo dopuynam A.A.Munosu -

wa [17

B s 12
ﬂy""g‘(\"%‘ ~1) s
A.C,06pasosckoro { ynpomemwas ) /47

a=003650 ; (I8 )

H.0. lavems [ 2 7 ’

- L=y
a,=1,68(1-95Vn —qoB=7=%)- (14)
ComocTasus NpeaAcTARNeHHHe B TaONMle JAaHzHe, HETDYZAHO
yOBARTHCH B TOM,YTO HAuIywmuy 0CPasoM ONHTHHM AGHHEM OTBE -
yapT sHavemMA (O s Buuncaennue no gopuyne (LI )(pacxoe-

¥
zeme e mpesumaer 20% ).
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IJ1AH

AVHNKA OOPATHHX ROHHHX TOKOB

PASPE3 [0 O-Y

Prc.I. Cxema oCpazoBanuA OeaHaHOCHONW 30EH mpw
DOTEKAHME NOTOKOM OHYKA

-
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Buyncnenus nmo dopuyaax (I2) u ( I3 ) nmapr saEAXOKHNE
pesyAETATH COOTHETOTBOHEO B 3-8 W 2-3 pasa, OnuTeEMe Zankue
TdKxe NMOKASHBALT,Y9T0 ¢ HOOHAYNTOABHHMK NMOTDONEOCTAMM MOXHO
NPUHEKATE PABEHCTEBO NAPAMETPOB ﬂ}, ¥ Ay  (cM,ra0miy)

Bropas cepus ONMTOB MPOBOZMASCH C LENED yCTAROBISEWA

Ay

BHR t «» JONOBEA NPOBEAGNUA 5TAX NNNTOB OWAM TAKMMH X€,

CBASK MOXIY NapaMecipoM W TONTMHON CAOA AOHANX OTHOXE=
KAK ¥ NpOANAYyIMEe: B JOTKe yCTAHABNABRJACA POEMM HOpPASMHBAOEEX
cxopocTeft. TolMmuHa CNOS AOHANX OTAOKOHWH C KAEZHM OTIHTOM MO -
CTENEHRO yBeJAWgWBanachk A0 TeX mop, MOKA ﬂ,f HEe TMpHHAMan
MUHIMENEMOT0 BHAYEMHA, T.E. ﬂ!= O . lipepcTaEneEEne Ha
puc, 8 npogonsuwe npoduaw no ocw 0 = Y ( npomonsuas ocs
OHYRE) XBpaxKTepH3yXT THNMYHYD KAPTHAEY AOHHHX OTIOACHMMN ne e
OHYXOM, HAOIDZaeMy® TIPR MPOBOJANMM BCeX Onwror aToff rpynnu.
C ysenmueHweM TOINMMMH CNOH NOEHMX OTROXEMMM pasMep deaHanOC=
HOM aolu ( ﬂ,j’ Hd yPOBHE NEPAaMNBAEMOIC AN2) COkDamasTON,
a paccToANME OT rpacum rPAAH A0 Ouuxa ( d{!j, - mypM¥a BO -
POEKM [asMyB2 moO BepXHel OpoBxe) yBoXWuMBaeTCA . HoaddwiIme wr
OTKOCA JOHHHX OTNOXeHUY HE PpPEHMOe CeaMaHocHOM 30MH O Mawe -
HBHKEM TONEAMHY WX NMOYTA He MOMHOTCH, B CpeaxeMm oM pasen I,25
ZNA BCEX MCNONBBORAMMMX HamM mecxoB.( Crexyer naautni,ﬂu
KO(IMIUAENT BOTECTBAUHOT'O OTROOA ANA 27X NEeCKoR 3 cordamel
Boje pasen 1,30 ).
Vo puc. 3 BUAHO,uTO, ecaw nposeotk npmmyw (OJ) 3 Tou-

i C ma xecTkoM aWe, HaxoasmePos ¥a rpamMue desmasocnmofl 3o~
Hu NpH t = () po BHewHeR OGpPOBKYK BODOMEK DPASMHRA, T.6. NpM

aﬂ = 0, T0 npomexyToyEne TOoukd BHeameli JpoBxH npH t = 0 -
- f‘lp GiMaxo pacnodoxedu i aToll mpmmol. Koadduuuest ormooa
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Paspea no nponoALEOE QcH Chvka

4 &0cw

§ A=ay
g )

4 £ =80 sfces
A B30 om

& & v 353 emfoea
Uy = 50 o

Payrepe ¢ o
Puc.3. Kapruia AOHHHX OTAOReHud nepexn OGuuKoM
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npamofi (1) BO BCeX eMNTAX MMEN NPUMEDEO OAMEAKOBO8 3HAYE —
me /77 =0,30,

Ha OCHOBARWW ONHTHWY NAHMHHX COCTABIGHA CXEMA H3MEHE -
HWA NapaMeTpoOB i}‘é,, B .J'Ff B 38BHCHMOCTH OT TONEWHW CIOA
AOHHHX oTNoxeHEM ( puc. 4 ). CornacHo aTolf cXewme, pasMepH
GesuanocHoft 30HN nmpw m =1,280rn 7=0,5 onpesennnTon
N0 MeLyDOHM BHDAKESHNAM

af;mssz(ﬂﬁgrc% «Q3)(-Q8in )-g75ts  (15)

A 4=05805lg % +a3)(1-g280n )+ ast; (1O
Ha mupazenma (IS) wMmox=HO onpezelMTh riyOWAY BOPOHKH

pPa3MuBa NpH POEMME NepasmuyBanmpx cxopocrselt ( ﬁ_p‘, ) yTAK

RAE IpH Qyf = 0 t=#F . » CNEA0BATENLHO

h, =amﬁﬁ§@§+qa)ﬁ-aﬁgﬁ ) (17)
&

TpeThA cOpRA ONNTOB NPOBOZMZAACE C LENED YCTAHOBIGHEA
BAWAEWA WMTBHCHBHOCTH JBMXOHWA ZOHEHX HAHOCOB HE8 pasMepH

GeswanocHoH# soEu npr =0 » llonyyessus B peayisrate
3TWX ONHTOB JaHEHE NPeACTABNEHN HA DMC.D B Brje (GeapasMepHodl

8 8BY CHMOCTH
a U
sl — £ )5
k= fly/

. ) Qy - napaneTp Ge3EAHOCHON 80HN NPH DEEMME Hepas-

MHBADAMX CxOpOCTeH ;

U ~ HepasMHBANNAR CKOPOCTH(T.6. CPSARAA OKOPOCTS
OpH pexNMEe MEepasMuEanNUX cropocTeft) .



T4y

Puc.4. Cxeua ans pacveTa nmapaMeTpPOR GE3HAHOCHON 30—
HH NMPH pPASNUYHON TONMMHE CNOA JOHHHX OTH0XE—

HEH
Fj’ 4
W 10
L 2
L 3
[ ]
o
' Y
J3
b ]
. a
# el
- as 2w Yy
Puc,5, I'paduk 3BBUCHMOCTH 5 #ﬂ{zr) ’
I-onmuTHYE .ua:mue- E-—f" EJTHTH"-IEI:HHH KDMBAR
Oy g
e f(0-3
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Hag BMAMO M2 ITEX NAHHHX, ::15, HMeer Hapbonbwee 3HAYR=
HEe Npw U =&, § C yEenuyeHWeM W yweHbweHdeM cpexnell cxo-
poCTH NOTOKA OTHOCHTENEBEO HEDa3MHBADLEH CROPOCTH ﬂi" yMenb-

maeTcAd. OnuTHNe TOYRN HA rpajuxe OYeHd OJMBKO DACTONATANTCH
x gHamTHyeckol KpmEOR

( 18 )
dasucumocts (II) ¢ yueTOM OTHOCHTeNBHOH CRODOCTH NOTOKA
NpAHAMEET CrleAyDuEAl BuX:

a,=056C54 % @) -rsin) g (@) (19
YersepTan CepHA ONHTOB NDOBOZMIACH AAA yOTAMOBIBHHMA BIHA-

HEMA MHTOHCHBHOOTH ABAXENHA NOHHWX HEAHOCOB M3 DPASMEDH BOPOMKN

pasMuBa, T.8. NP OTCYTCTBHH X6CTKOTO ZHE B OCHOBAHWE OHYERA.
PeaynrsTaTu npejicTaBleEd Ha puc. 6 2,0 B BmAe OespasMepHEX 33 -

BACHMOCTOH P
A, Ef) 2. (2 )
=) v 72 =f8)
A2 fy 2

Hax BmHO M8 rpajdska, OTHOWGMHE ngﬂ? no Mmepe
BO3pACTAHMA CpoaMeld COEODOCTH NOTORA M, uiﬂnnnﬂ:euuu, YEOIR-
YGEWA PACXOXA AOHHHX HAMOCOE MOMOTOMMO yOuBaeT, T.&. OTROC
BODOHK® pasMHBA CTAHOBWMTCA OoNee EpyTuM, OnuTHHe ZayHwe Xopo-
D0 OTBOYANT 32BACHMOCTH BAMA:

ﬁ:gfﬁ(ﬁ—%)ﬂr (20)

%,
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a
|
Ay s
hp
IF
ap
oP qﬂ - hLE
4]
L
o
e |
o L. 4 u
b i %S ¥ L5 p
Puc .6 KE 3aBHCHNOCTH
s 2 fz U
=J (- H O =
) %- =f (z) ) 7;: i)
I - OMHNTHHE AAEHHE o mpH d =2,7/cex
o npu = &,0n/cex
({i -:;) @ = 5,0n/cex.
2 - mpavas %=I,25 -Z); |
& i
3 - asanmrwveckali Kpanag HL=E:(E_F,J
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! /4
npeacrasisoael cofol ypaereAme mpsMoR, HO TOABKO NpRA i
[

/-2 MWa pre. 6 6 BuAMO, YTO BODOMER DasMHBA WMEOT MAKOEMANE
Hy® rayOmey npm &' = &, , C yBeiHYeHWeM HIM yMOHLENOHWEM
cpensedt CRODOCTE MOTORA OTEOCHTeNEHO I, TrHIyoRES BODOHKH
yueHBES8TCH. ONHNTHHE JAHHHE X0POMO OTBEYANT BABHCHKMOCTH

bho U u
fﬁg(ﬁ"‘g)' : (21 )
7 :
r.0. —L£ " NBMORASTCR PO 1S JHEK W b B 33BACHMOCTH
't"p ' y,
0T 5 o
NozcTABNAA SHAUEHHe /7 uz (I7) » ( 20 ), moayumm

Fo

h,=0675(s5L9 5 +4.3)(-gm3/n) %{E- -%). ( 22)
Ina onpexeleHAs paskepos 0e3HIHOCHOH S0HH IpH
f=ﬂ""£:g B B JONOBAAX NODIBAKOHAA NOTOKOM AOHHHX HaHO-
COB, NMPUHMMEETCH TAKAA Xe 0Xeud, KK M Ouma Omza MpuEATA pa -
#ee ( CM. pHC. 4 ) anA yciroBui HepaaMuBapmMX cxopocref. Co -

PI3CHO 3TOH cXene
L oa i . (28 )
At =a, (7 m,)f ’
Ayt =+ mt . (2¢ )
SraueHnA KO2pIMUMEHTOB 0TKOCE /7 W 772, npmM g;é%
HaxXonsTCcA nmo Cpadury (cm. puc, & 8 )

m=105(0~ %ﬂ) ( 25)

B pacyeTHOH cXexe




7 /4
aTonaa
JW"J??!, — %L 4-
f (26)
NopcTaBigR BHAYEHH A ﬂ&, u "&F us (I3) = (22) » (26),na-
Ny IUM

ﬁﬂ"lmﬂ-ir = 0,75;
7, =1,25 ( 2 - ) - 0,75.
TagwM 0GpasoM, MOZCTAaBAAAR B Bupaxexms (23) n ( 24) sxa~

u

YeNMfA BXOAANMX B HAX WIeHAOB, MOAYYHM OKOHYATEIBHHE 3ABHCHMO=
0TR AJA onpepeleHMs pasMepoB GeSHBHOCHOR 30MH NpH pPA3ANYHOM
TOAMMES CHNOA AOHMNX OTAOXEHAWE C yueTOM NepDEeAENXGHEA NMOTOKOM

AOHHEWX HEHOCOR

gf*#g_ﬁﬁﬁffﬁﬁgawqa)(f—wr)%(_Q——-) g?ﬂj (27)

.fyf-qaﬁﬁaéf L sg3)r-arsln)
+45t](a--5) -5t} (28)

rue ,(-’ = KO3QdmuedT QOpMH uapﬂnneﬂ I‘pHH.'Il NpenATC TBHUA,
e nnauun no rg adgmnam W .Hp_?unasuenl
2"] f? 3.K,. punmaan
FaytmHa BOPOHKM paaMuBa nepel GMYKOM,BOAONPHEMHHM Or'o-
JOBKOM, MOCTOBOH ONOpOM W APyTr¥MA HEOWPORMMA TNMPENATCTEH AMK
(% £d ) o yuerom zBuxenus zokHwx mamocos ( npm U 24, )
MOXET OnpenenfTHCA MO Npexnaraemoft Hau® 38BACHMOCTH
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ty= 0678k (1,54 2 “a3)-g75in) (-2 ) (29

 N@KCWMAIBHAA TNyGHHA BODOHKH D83MHBI ~ [0 B8BHCHMOCTH
5 ‘ '

ﬁ '
h, =Q678K (15 7 +03)(1-075n) - (20)
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IS0

Tadmana
Cp.ama- | Pacxox | I'ayomua | Cp.ocxo- : | Ay . suyuon o [@.P.H!E _Onuraye nanmne
MeTp Ha-| BOAN B | BOAN B | POCTE 7 “ﬁﬂ"‘“ Egg?“m' Razemn Q you | Qnen
By AOTHE ‘;?'-"“ U, cufcen \FT=-7 {135’ (14) (IL)
A anfcau - OM g
8 9 10 11 12 13
3 : 3 ¥ B : 1,50 1,82 5,50 6,54 6,5 6,8
I 0,60 10 6,48 0,3 - 0,I5 I,60 1,82 5,47 6,78 6,5 8,5
2 0,80 IS 8,72 84,4 Oy14 1,7 1,82 514‘IE' 7,0 8,7 6,8
8 0,60 20 11,30 35,4 0,11 2,59 8,10 - 8,10 9,80 10,0 10,8
4 0,80 I0 6,50 20,8 0,15 2,7 3,10 ¢ 8,07 10,80 10,5 11,0
5 0,I7 0,60 15 8,71 24,5 0,I4 8,06 8,10 8,05 10,85 10,5 11,0
6§ 0,I7 0,80 20 [1,27 35,7 0,1 4,57 5,47 II,20 4,75 15,2 15,0
7 0,30 0,60 10 6,48 50,9 0,15 4,87 2,10 II,10 15,50 15,5 15,2
8 0,80 0,80 I5 8,78 85,1 0,13 5,40 3,10 11,05 16,35 15,8 15,8
9 0,80 0,60 20 11,28 35,5 0,1l 0,7 1,82 5,40 4,16 5,0 5,4
I0 0,10 2,64 10 4,80 41,7 0,37 0,85 1,82 5,88 4,58 5,0 5,2
11 0,I0 2,64 15 6,64 45,2 0,81 0,95 1,82 5,87 4,92 5.0 5,2
2 0,10 264 20 8,40 47,6 0,27 .28 3,10 7,97 6,42 7,0 %1
I3 0,17 2,64 I0 4,82 41,5 0,38 1,40 3,10 7,9 7,07 7,0 7,0
I4 0,I7 2,64 15 6,63 45,8 0,582 1,65 3,10 7,90 7,62 7,3 7.2
I5 0,I7 264 20 8,48 47,5 v,27 2,08 5,47 11,0 9,85 10,5 0,8
& 0,80 2,64 10 4,77 42,0 0,38 2,55 5,47 10,90 10,70 10,3 10,2
17 0,80 2,64 15 6,65 45,2 0,31 2,92 5.47 10,80 II,25 10,8 10,8
I8 0,80 2,64 20 8,85 47,1 0,27 043 1,88 5,87 3,46 8,5 3,8
19 0,10 4,04 10 4,02 47,4 0,54 0.63 1,82 5,85 a, 9l 3,9 4,0
® 0,00 4,04 15 6,07 49,6 0,41 i el 5osn 420 3.8 4.0
21 0,I0 4,04 20 7258 Bt Syild 0,68 8,10 9,18 5,94 5,8 6,0
2 0,17 4,04 10 4,20 47,7 0,55 ’
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= G.IE 0,60 3,5 5,7 30,1 0,16 0,58 0,7 2,19 2,49 2.4 2.6
; 0,60 4,0 6,46  8I,0 0,I5 0,81 0,7 2,18 2,54 2.4 1
:; 0,I0 0,60 4,5 7,00 32,1 0,15 s 0,™ 2,18 3'53 215 :
s g,iﬂ 0,60 5,0 7,47 83,5 0,15 0,80 0,% 2,18 E:EI E‘E ':1:'
J7 0,60 2,7 4,80 28,2 0,17 0,5 I,24 8,25 8,71 . ‘
94 0,I7 0,60 8,5 5,80 80,0 0,16 0,22 LA 3,24 ‘ o i
: i e o : A : : 8,85 . 8,8 3,6
86 0,17 0,60 : wiy - : o i b - i
87 0,17 0,60 E‘: :'22 - G 102 o4 e i o E!E
o e u..su 2, ) 83,7 0,I5 1,02 I,24 3,23 4,02 4:2 3.9
x uiau ' .7 4,80 28,2 0,17 1,69 2,18 4,52 5,60 5,8 5'5
e n,m E_ 215 580 80,0 0.16 I,74 2,18 4,47 5,80 5,3 5‘.5
a1 0.50 ra- 4‘0 DANUER ey " hLe, | Ei 4,47 5,81 5,8 5.5
5 n,sn D.ED .5 7,10 32,0 0,15 I,84 2,18 4,46 6,02 5,9 ﬁl'r
‘ . 5,0 7,45 38,7 0,I5 1,80 2,18 4,46 6,08 5,8 s:a

puwewarne . O
nuTu ¥ I-27 nposogmawcs B noTee mupmEol 90 oM, onuTy ke 28-42 - 20 om .



154

AATEPATYFA

Muuosnu A.H. - OcwoBw TeopWm pasMHBOD OCHOBANA{ THApO-
TOXHRYSCKMX C0OpyXeHHWH ,08peroE pPex ¥ xa-
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OCHOBHHE MOJNOXEHAR METOZMER MOAEXRPOBAHRA
PYCIOBHX MPOI[ECCOB B MECYAHHX PYCIAX

PaspadoTEe METOZHEN MOZeINPOBAHER PYOIOBHX MpONmeC—
COB B mecqARHX pycamax nocesmeRo wHoro pador (H,H.Jesmx:,
M.A.Benuxanos, C,T.Anrymes, H.B,Ernaszapos, K.H.PoccEmckait,
H.A Pxadmmun, 0.B.Amxpees, H.A.flpoonasnes, H,[l.8pemos,
HH,Cyposa, A.@.Kyapmos, H.A.0pn08, B.C,AITYERE W ZD.).
B HéRoTODHX MeTOXHEAX ANf ONMCAEHA PYCIOBMX NpONEccOoB Ha

' MOAEI® HCOONBE3YWTCA NONYIMIHDHYGCKEE BSABHCHMOCTH, NONYyYeH-
‘H§e QIR EATYPHHX yexopmft, Hecmorps Ea TeOpeTuvecEy® CTPOH-
HOCTP MANOXCHHS TAKEX METOXHK, NDAKTHUYECEOS® NPHMEeHOHEAEe MX
MEOrAa 34TPYAHRISABNO,

Hixe manarapres OcHOpHHE MONOMEEHA METOAMKHN MOZENR-
pOBAEES PyCAOBOTO Mpolecca B mecYaNMX pyclax, EOTOpas Opm=
meéHeRa Ham® B I956~I%0 rr., ama WOZeAMPOBARNHA PyCAOBOIO
nponecca Ha yuacrtre p.Cupaapem f2/, a B I19%6~19%8 rr, =
Ha yvuacTEe D.AMyZapEH,

JazawM, KOTOpHe HeoOXOAWMO pPASDENETE: HA PYCHOBHX
MOjexsx, pasroodpasWH, H BOCNpOM3BeAEHHW PyCIOBOT'O MPOMEC=
03 OpeATABNANTCH palaNdHEe, JacTo HECCBMECTHMHE, TpeCona-

' Mg, ONpepelfieMuEe XOTANAMH H3yuaeMoro mABAeHMA, OxHaxO mpm
PTOM Heolxoxmmo codnmperHe oduero ¢oHa pYCNOBHX NPONEcCOB,
Qewy B Facrormeld padore yaeneRo OCHOBHOe BHEMAFHE .

[pg BOCOpPON3BEAERNMN DPYCHOBHX NPONECCOB I'NARAHM fBb=
AfeTCA HMATANWA CMuHBA (pajuuBa) OTHOXEHAfl, TpaRCOOpPTRpO=
BAAMIA W AKEYMyAAOHN RadOCcOB, JTH TpH nponecca (He cuMTan
TpaHCOOPTHPOBANES HAROCOB, KAEK WACTHOIO CIYYAR DasuuBa
MY AKECYNYAAIME) OmpeXeNsor BECch XOA DYCAOBHX Aedopmamui
B HAType B Ea MOAeNM,
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9TH npoueecH MMen?T ZEE CTOPOHH: aXTHBHYN, FOCHTeNeM
KOTOpOH ABNAETCA MOTOK, W MACCHBHYD, ODHCYNYD OTHOXGHHAM
(rpy"TaM pycna) ¥ HaRocam,

[lepsan cTOPOHA RRNEVHA = 9T0 KNRETHYAOCTH MNOTOEA,
creneHs PA3BHTOCTH €ro TYpOyIRSAUAH; OHA BAMAET HA PASHE-
BADAYN H TPAHCHOPTHPYOUYP CRNOCOGHOCTH MOTOKE. HONMUEGCYBET-
HO 270 BHpAXAETCA YHCHOM $pyAa.

ERpOKO HIBECTRO ONpefenfAvmec DAWMANHEE UMCAa dpyza
moTOKa Ha HARAND NOABEMKM AOHWHX OTNOREHEN K JanmEeimes
JopuMponaHNe HX B CTPYKTyPHNE OO6DAIOBAHWA (nanpnnaptm-ﬂf}

TpaRcnopIHpYNNas cNOcOOROCTE NOTOKA 3aBMOMT Tak¥eé
oT uucna ®pyna. Hanmpumep, m3 Gopumynd TpaHomopTMpyomel cro-
codiocT® A H.TocryHcroro cmegver /4/:

L5 s
Jo = I00000F2 n ,

_Pu- TPAHCHOPTUPYNNAR CHOCOGHOCTS MOTOHA,

PapeHcYR0 4WHcel Qpyza HATYPHOrQ # MOZSALHOIO NOTOKOB
B sRaYMTEnBHOM cTencER ONpEeRsNAcT DABEHCTEO pasvHBANmOR M
TpaHcOopTHpyvuell cnocoGHOCTH GXMANUNLX O0BEMOB AATYpPHOIO M
MOZENBHOT0 MOTOKOB.

Bropas cropoHA SBNERME = DPAINHBEOMOCTE OTHOMEHMA
Farpyaka nmorona WaRocamu, Crened: NOABMXHOCTH MPHMEHSEMEX
Ha MONEeNM MAaTepRANO0P AOAxHA CHTEL TAR0BA, YTOOM NpOK3BECTH
pusSMHE OTHOXEHMH, AWANOIrMYEH{ RATYpHOMY, & TpeHCOODTHDYI-
mad CHOCOOHOCTE NOTOHA AONNHA O0ECHEYHTD YZANeHMe MpOLYKR=
TOB pasMHBA.

B ycHOBRAX ycTaNOBABEET'OCA BO BpEeMeHM PYycIOBOTD Opo-
mecca (OpH B3aMMOZeHCTEBMM NMOTOKA M pycHa) wWHeno @pyaa He
MOXET OHTBH cAyualtHuM: ONO He woxcT OHTH GONBme, WeM 4HCHO
Gpyna, onpereNfeMOf PAaSMHBAEMOCTHED IpyHTA pyclla ¥ coOfjepxa=
HieM B NOTOKE HEHOCOB; B CAyYAE, OCAM OHO MONEEE STOTO KpH-
TRTOCKOTO YHcha $pyaa, TO RAeHOpManMA pycla AEBO3MOXNa, TAK
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HAK XAO NpefcTABNAETCA KAK OH XECTKHAM. IT0 KPHTHYECKO®
yKcao $pyaa, COOTEETCTBYMuEE Hayanmy pAa3MuBa, MOEET CHTE
onpefeneno dYepes pasuHBapmy® CKOPOCTH nMpH TIAyOHHe mo-

roka I x (U, ): p

Fe oY

llpr zpyrof nnGol rayduHe ® pasuuBamwmeil CKOpOCTH U,E]r H
CTONGNH BARANEA Ha Hee TTYOWEH oA

2 2 G
L A o
?H e ?H -Hf-ﬂ-
9Ta CBASH YKASHBAET HA JIABMCHMOCTE uMcna ¢pyAs OT HPYyT-
HOCTH pycloolpasyomux Hamoco® (Jepes F‘Er ), & TaKEe adco-

ANTHHX DA3aMepoB JIOTOKA, BHDAXeHHHX Uepes ero IaySuHy. 9rta
¢BA3b MOKET OHTH HCTONKOBAHA W HMHaYe: TNyOHHA MOTOKA,

Fz,=

- T,6, NOTEAOHANLHAA DHEPIHA €I'0 B CoUEHHE, He MOXeT OHTS

nponasoxeroft wacTen ofmel sHepruMm, & ONpeRenAETCA BMOIHE
9eTKO}l B3aWMOCBA2ERD

{2k

FE:EH 4 ey F%f "

llesaa YaCcTH STOr0 papeNcTEa NPEACTABIAAET COGOR SWePIHN NO—
r0xa B Aagaie DasMHBa; MpaBafd XapaxKTEepH3yeT Da3MHBAGMOCTH
ornoxeHril, H23 paBeHcTBa clenyer, 4YTO YoM GONbmE BeNUuM=
Ra Fz, (maA Gonee KPYMHHX 9aCTHI OHa Oonsme), TeM CONs-
HAA SHePIrAA JOAXHA HAKONHTECA B COYEHHHM MOTOKA K MOMEHTY
RACTYILIGHMA DA3MHBA.

Tagun o0pas3oM, OHpefeNeNROCTE COOTHOMEHMA KUHETH-
gecKOd W moTeRuMAIBHEOH BHeprEft B CeveRAMH DycHnOBOTO NOTOKAE
cO3ZAeT BOBMOXHOCTH IAA OTHCKAMMA ruapHefimeli MopdoMeTpH=
qe0K0H XapaKTepUCTHRY - ITyOHRH MOTOKA (Xak Tpedoparue M3
JCROBRA THAPOAMHAMKYeCKOR CTDYHTYDH).
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B ycnopsAax ycTaROBMBIEIOCH PYCAOBOTO Mpomecca NpR
CKOPOCTAX MOTOKa, PABHHX DASMHBANMUM, IIyOHHA NOoTOKA Oy=

JeT papBHA
g2 . -2 2 104
o =?&_” 5 iﬁf_ = Yol
i 2;? a Tﬂ ﬁi‘
WITH f
T L
'

dfleck B NMpABO§ YacTH XapakTepuMcTHRM nmoToHa ( Q Y/, )} n pyc-
na ( F‘i} ), 2anaFEde #asAe (npupoaoit); ® Xemolt - MOpfomMen—
pRYECHKHE JMEeMeHTH, ABIADMHECA CJASCTBHEM B3aMMOFEeHCTEEA
NOTOKA C TPYRTaAME DyCha.

Cronens BAMARKMA IMYCHHH NMOTOKA Ha DASMMBANIYN CKO-
pocts (o€ ) HaMeNAETCHE B BABMCHMOCTH OT COCTABA I'DYHTOB,
Tar, B GoNBEHHCTBE (OpMYyN pasMuBapmefl CKODOCTH A TpPYHTOB
u3 seper kpynee I mM, of = 0,2 (B.H.loHuapom, I'.i,.damos,
AMJlaTumedkos, ['.C.Uckynace ¥ Ap.). 1A cpexflerc ® wmen-
KOO necka, N0 AaWFuM A.A.9epracopa ¥ HamMM MCCNEROBARHAM
aMyXapEMHCKOTO mecka, o< = 0,5; 2Ta BENWYHWA M MPHAMMaEeT-
CR ANA MOZMENMpOBAMMA NMecYaWNX pycean,

llenecooGpasro. o6paTuTs BRUMAERME, YTO MpH ok = 0,5

Fu=F,

?.¢. BexEuuia F7p B 570M cXyuae He 3aBHCHT OT INYCMHH
NOTOKa, a F?f NpeBpaANaeTORd B YAOOHYD XapPAKTOPHCTHKY pas-
MHBAGHOCTH NEcUarHX rpyHToB. OTCOZE CHEAYET TaKXe, WTO B
necuafoM pyclie NpE yCTAROBHBWEMCH DYCIOBOM NMPONECCe B yo-
JIOBMAX PABNUYHLX PACXOAOB BOAH uMCAA (pyAa papiu (BABACAT
NHme 0T U; ); B MOTOKAX Xe&, TPAHCMOPTEDYNEMX SAMETHOE KO-
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AMYECTBO Dycaoo0pasynmux HavoGcoB, BEeIMYMHA Fﬁi 3aBUCHT
He TONBKO OT HODMH paaMuBammeff CKOPDOCTH MOTOKA (Eﬁ'), o
E OT KONWYECTBa TPaRCNOPTHPYEMHX HaHOCOB. Yucao dpyaa Mo
rfOoKa Oyzer TeM Oonmme, 4Yem Oonbme TpaHCMOPTHDYETCA HaHo—
COBs

Jlna paccMaTpUBaeMoro FEEe cayyad npE of = 0,5

MMEEN: p
Ha)"?‘%‘i

31ecs MOppoMeTpHUECKHEe BNEeMEHTH MONydYeHH B cOYeTaHMH, M3
KOTOpOTO MOXHO BHJBHHTE crexypmee:

-’J"ﬁa& L/
I
b - (e =) "4,

lloxyyeAa cTpYKTYpa 3aBHcHMocTefl rIapHeidmux MophomeTpr-
YECKHX DJIEMEHTOB OT XADAKTEPHCTHK NOTOKA M TPYRTOB pycla.
U3 3TOro BHBOAA TAKEC CHEAYET:

3f24, + dg = 1,00;

HE ﬁ.ﬁ + ﬁﬂ = I'ml

CrepyeT OTMETHTH, UTO 3TH MOPHOMETPHYECHHE BABHCUMOCTH
npeznonarapT IpyHT NO HMPHHE NMOTOKA OAHOPOAHHM,
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Crnexyomu#f BaxHuil MOMERT NMpH MOZEMMPOBAWMM DYCHOBHX
nponeccos = y4eT POAM pYcA0OOpasyommxX E FepycroolpasynmHx
HAHOCOB,

[lpn mpEMeReRHH Ha MOZAENM OAFOIO M TOr0 Ze MeNKO3ep-
HHCTOTO MATEPHANAa MOXHO NpPH OAHOM DACXONE BOAH CHOPMUPO=
BATh NMOTOK C pas3nMuiumu uucnamu ¢pyns. HamueHhuee qyumemo
Opyaa GyneT y noToka, He HACHMaeMOro AEHOCAMM: '

2
Fiﬁ= Fa, =-££-.

Eclim ozROoBpeMeNAo ¢ PECXONOM BOXH Ha MOZEN®: NMOZABATE
ManocH (TOT CAMHE DPPYHT, B KOTOpOM (OpMADYETCHA PYyCAo), yH-—
JIOTH NOTOK&, CKOPOCTH TedeHMsa ¥ uucna $pyza OyayT ypelauys-
BATHCA. [lpcnezfee Oyner 3aBMCCTE OT ROHUEHNTDAOWE HAROCOB B
norore. [lpw mogaue Ha Mojens HaHOCOR ¢ EMDOKMM IMANA3IOHON
KpynHocTH (MO He KpynHee yNOXeHHOro B XOTOK MaTepHana) Wa
napaMeTpd MOTOKA M pycla HamOONEee CHMABHO BIMANT TOABKO pPyo=
Jioo0pasyomue $paxnuM, T.e, Te, KOTODLMH MOTOK HarpyEeH A0
npexsna ero rpafcnoprupyomell cnocoGhocTH. Ha HameHeWwn apy=
Troft yacTH HaRocoB (Fepychnoolpasyomme fpaxmuM) moTor He
pearupyeT. BoaMOXHOCTH OTKA3a 0T NOJAYA Ha NOAENk - Hepycao-
ofpasyomux fpakuuit 3aBHCHMT OT pemasMuHx 3ajay,

llocnenosaTensnoe ypenwueHMe KONNEHTDALMH DYCAOOGpas
3yomuX HaHOCOB MO3BOAAET B NAaCGODATODHH MMHTHDOBATE BCE TH—
MH pycen pek: 0T OANOPYKABHOI'O yeTOHUMBOTO (NpH HEIAATH=
TeNABRON MNW Hynenolh xoWUeHTpauus HAROCOB) JO MHOI'OPYKABHHX
pasCpocaWHix (ApM 3HAYETENBHOM DACXOZE PYCAO00pasyomux Hae
HOCOB). Bce 970 MOXEO BOCNPOM3BECTH OZHMM ¥ TEM Xe IDYyHTOM,
OnHaxo, znA GOPMAPOBAHWA MOLENM ONPEASHEHHOTrO YYACTHA PBKM
(a He BoOGOme THNa pycra) BuHGOD TpyHTA He NpOM3BONEH: Ha
MOZeNM MeOolXORMMO BOCTIPOM3ESCTH TY Ze HeycTOHUMBOCTH pycrna,
KOTOpana HatioZaeTCA B HATYDE.



I61

Eon¥ yueao ¢pyze °9AZAHO, TO 8I'0 MOZHO NONYUMTE: HA
MOZIENH MANHM ROMMYECTBOM KPYNHHX BRI CONBNMM KOAHYECTBOM
goree NOXBMXHHX HAROCOB; pycaosue dopuu (o0pasoBaHMsg) mpH
9TOM OyAyT pAsANUHHME, B nepeoM cayuse pycao Colee YeTOf-
9EBO, BO BTOpOM MeRee, [loxasaTens ycTOWUMBOCTH INA HATYp-
HOI'O NOTOKA MOEeT OWTH OOpefeleH CNELYDNMME COOTHOMEHHAMM:

6,= "'%'3 G; = e -
Smece U, B [, - COOTBETCTBEHHO CKODPOCTH M YKJIOH NOTOKA B
yCIOBHAX nonHofi ycrojluusocT® (1.8, NpH
BOSA6HCTEBEM MOTOHA 083 HaNOCOP HA HMeRw
) mEecA I'DyRTH pycaa);

7 n lg = OKOPOCTE B YKNOH MOZENUPYEMOTO MOTOKA MpH

pycroodpasynmes PACXOAE BOAH.

OTH NMOKA3ATENR AONKHEH OHTH BOCNPOMIBEAEHH Ha MOZ6NH
Haudonee MOXHO,.

HeoGxomnMocTs BOCHpOMSEBeXeHMs QpaxKmacHHOIO cocTaza
pycnooGpasynmux HAaHOCOB 38BMCHT OT pemacMuX 2387aY. B neo-
YaHHX DycHaX, XOTA W RadungaeTcd (paxkmMoRMpoBaFMe I'DYATA
B OTZEIBNHX YacTAX pufenefl, Ho Ha NAapaMeTpH MOTOKa 373 OT-
MOCTHKA MOYTH He BAMAST, [O3TOMY NpH MOAENMPOBANMH, HANDH-
Mep, OHTOBOIO DEEMMA DEKH, DYCHOBHMPABMTENEHHX COODYXEeRHH
H Tells, MOKHO OOOPHPOBATE CDELNHME XaDAKTEDHCTHKAMM HaHO-
COB, Fe MpPeABABNAN CTPOrHX TpeGoBaMuif K MX cocTaBy. Jpy=
I'08 AEN0 MOZAGNHPORAHHE NpPOUECCA AKKYMYIHIHMM HAROCOB B BO=
AOXPAHMNHMME: B STOM chayyae (GparkmMOHHHNE cOCTAB HANOCOBR 0N
XeH OuTE NO BOSMOXHOCTH mojo0pad, [a noxdopa woryr OMTE
HCMONB30BaHH peROMeHZanME O.M.luranosa /5/

£

= idem
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nne UK HerutaBEa f6/ =
g

-'F—n- lidem ®
)

B oBA3R ¢ NeoOxopmMocTEn cOOANZEHHMA AONXAOH yoTOM=
YHEOCTH pyCla, & TAXKC B HEROTOPHX caydasx GpaknqEORAOIO
COCTABA pycnoofpasynumx ¥ Hepycnoofpasyouux HaHOCOER BO3~
AHKAET BOOpOC ©¢ FHOOpe TPyATOR AIA MOZCHCH.

Bo WHOIHX CO¥YAAX XOPOMHM MATCPHANOM ABAAEGTCA He—
eypRult rpyRT (mecok). [Ipe HaTypRHX IAyCHAAX OF MMEeT On-
penenerryn pasmuzanuyp cxopocrs U, ; Onarozapa pacxoxy
Aafocor paxKTHYECKM yCcTARABIHMBAeMan CEODOCTE pasHa % .
[Ip# mozenpAux rnydunax ofe aTHM BelHYMAH W3MERANTCA Ha
A% , Ao cooTHOmEHME X OCTAETCH.

CregopaTensH0, OpH COONANAZSHHM HeoOXOAEMOTO THCAA
$pyna B2amMozeiicTEMe MOTOKE H pyclia Ha Mofenm dyper mo-
J00HO RatypHomy, Ho aTo chopaseznuso JAMEL ANA pyclnoolpa—
aynmero pacxofe. HemaGexHo Ha MOZENH MYCKENTCH H MeHBENS
pacxoid BOAH. [IpH TaHWx MAiHX DECXORaX B HaType pyclo eme
xedopMupyeTcA, Fa MOZeNH® 3ITO MOXeT He Halnpzaricd. OOBAC-
HRETCA 270 TeM, 4WTO0 AGCONOTEHE pasMepd MOTOKA WA MOXGNM
CTAFOBATCA HACTONBKO MaNtM¥, YTO OH BHMANAGT H3 ABTOMO~
AeXEHOfl o6nacTH, Pa3mepd MoOzemlM JOIXFH MO3BONATE MMETHDO-
BATH ABACHAA P Heol(XOZMMOM AHMANA3OHE PACXKOXOB BOAH, NpHYEM
BCEI7a AMana3od AKTEBHOIO B3amMozefcTBMA NOTOKA M pycna B
Farype Oyzer Oombme, 4eM Ha mopend, HapRny ¢ yReamdeEMeM
pasMepoB MOjeNn MNeeTcH Apyroff nyTs - 3ameHa TPYHTOB pyc-
7a Oonee MOABMXERM MaTepuanoM, B aToM cIyvae Boamunma U,
yMeHBIRETCH, M NOTOK BIaKMOZeHhcTEyeT ¢ DYycloM B Oolee uw—
POKOM ARama3ole pacxoaos, OxaRako, 3PayuTenRbHOEe yMeRAbEEHHE
senuyusy U, (npe Bucope cmABHO nojBMEHOTO MaTepwaia)

MOXET HpHBECTH K HannmAell HeyCcTOWIMBOCTH DYCHA, TeEe K BO3I~
AAKHOBCHHD HA MOZENH HeCKONBKO WHOIO TMOA PYCIOBOTO MpO=-

uecca,
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B Tadauue pap?cA BeNMYMAH I'MApPaBaWdecROf EDPYTIROCTH
yacTun WeKOTOpPHX MAaTepHWalioB, KOTODMMH XMO¥M0o 3aM@HETE ped-
¥WHe MeNKO3IepHHCTHe HaFocH (pedHoll mecox jaercs RIA Cpar-
Hﬂﬂ“ﬂ)l

TuppasnMyecKas EPYyNIAoOCTH OPHBORGHWHX & Talaume Me—
repuanrop B I,3=-I1.4 pazsa meMEme THIpaABAMYECcKO HDPyNHOCTHE
PABRDBENMKEX YACTHI PEYHOIO NeCKa. PasMuBasuye CHOPOCTH
9THX 3JaMemMTenell Taxxe mMoNmme, WeM ANA Mecka (npuuMepHo B
I,3=1,4 pasa). 5710 Oo0sAcCHEeTCA TEM, 4UTO MDY NOYTH OZMHA-
ROBOM YRENBHOM Bece MUFepalhHOH YACTH YRABAAHWX MATEDHATOE
ofseuFull Bec OTZENBHHX 2epeH 3aMelzTenell MeNEpme, Tak Kakx
YACTHIN MX MOPACTH, MOXHO yTOTpPeOaATsE B XPYIHe 2aMEHMTE=-
I¥ - MOMOTHE OUIARM, OAKENHT, M3Taphk, 301y, MOPOMROOGpAD=
HHEe MIacTMaccH M JPYyTrEe MENROSepEHMCTHE MaTepHand, 7o Ho-
MeHAONUEe CROMX @HOMUECKHMX cROHCTR,

Hapsy c MsyuyeH¥eM sileMeHTapRNX CRHOJICTE saMcHHTE-
Jefl HaHocOB (0GBEMHOIO Reca 3epel IHAPABIEYCCKCOR KpymIHO=
CTH E Da3MHPanmej CKOPOCTH) B DYCHXOBOM IOTKE ZOWEHM ONTH
BHABNCHN TaKEe MODPOMETPHUOCHME CRA2M,

[lonuu uMKn yoraHOBRNeHHER cBAdell 3aMNIYAETCH B ONe-
Ayomeu. [lo mMOMepHOi TpaHEee B MCCAGZAYSMOM MAaTepHane Ipo-
MyCKaeTCA DACXOA BOXH. [IyTeM cOOTBETCTBYDHETO HACWmEHNS
noTOEa pychooOpasyrmmd WaRocaMu Ao0MBADTCH, TOOH YMCIO
9pyAa NpK JCTAWOBHBNEMCH NpOHecce B DyCHAOROM AOTHE GHIO
paBRO HATYDHOMY NMpE TOX DACXOXEe BOAH, KOTOpHMH xOoTaAT MMi-
THPOBATH OMHTOM; OOWYAOQ 3T0 DPYyCAOHOPMEDYREME DPacXUA BOMNH.
®opMupoPaRMe pycla ONMUCANMa CNOCOoM MpPH RECKONHKEX Pace
XOoAax BOZAH, OTARYANMMICA APYT 07 xpyra ¢ >=I0 pas, maes
BOSMORNOCTE MOCTDOETS IDAJHKI IAPNCHMOCTH IMABFNX mMopdo-
MEeTPEYECHMX 3NeMEeHNTOR (EMpANN MO 3ICDKanY, cpezFeft ray-
OUNH) ©OT DECXONOE BOIH.

[Ipr NMpOFeAERMH 9THX OMMTOB HeOOXOZKMO VHMETH B EMAY
caenyomee. lloTOR He BXOZHOM Y9AaCTHE JMOTHA ZOAKEH (HTH O~



165

| MOTDUUMEM U yenomoewmuM (023 ponvenkA). UmMMeTpH© pycna
| gpecs cuemyeT MOAZEDEMZATS B TCUeMne' Bcero onwra, Hacke
. martE NoToKR HaWoceMs HYFNO DABROMEDHO (Z08aTOPOM), BBOZATDH
MX ayuze B OYpEYD CcTpy® 38 BOACCAMBOM.

[ipM cOOTNACHUM YKAIOHHHX YCHOBMI B nOTHE CHOpME-

. pyeTcsa pycnd, B ofmcM eaydae (B 3sBHOMMOCTH 0T uMcla $pyAa
| ¥ uUpHMONSCMHX EaFNOCOB) CHO MUEET COOTESTCTBOBATE JBYM CO—
CTOAYNAM MOTOK&, Ha HauanrHOM Yy9eCTEEe COHO NDAMDIKHERHOs C
NocToRMAOY mupHEOlH, OWMMETDHYTOS, C YeTHKO EHpAXeHHHM
cTpeRHeM; ANMEa BTCI0 yYacTHA COCTABNAET 3-8 mupnH, OITH
KalecTEa oOASaFN CROMM CYMACTROBAHMEM NMOANEDEAFHD CHMHET-
pHKE Ha HavanpueM ydactie. Hude srToro ywacTHa BIRAENG CHM-
MeTpHM BXUga ocnalesaer, DYSNO DACEMPAETCH = 9T0 MODEXORw
Hufl yvacToK, Janee DYyono cHOBE cOXpanger CROM XapPAKTepHyn
ERPREY, ONNAKC, MOTOR 3Lech MOXST PAPAEAATECH Ka pyrama,
CTpexels “eRee BHDAXEH, pasuemacTed OH B NMPOHSBOABIHX
YaoTHy pysda; @oDuEpyrTes Jofbmde NOSOURYM M CCEPEEKH..'IMO-
a2 §praa THX YIACTHOB pycis GYyIZYyT pASHMMH.

97 AP& COCTOARAA MOTOKA M COOTHETCTEYOMME ¥M HODMu
pycia NMopirBepEAanTCA NprMepamu #a npupopd,. Tak, pyeno
D.AMYZADER M3BECTYC KAK MFOTODYKaRwWoe, OnyEpapTee co cnado
BHpAZEHHMM cTpexHewM, Om¥ar0, Fa Dexe UMepTeH YyYacTHKE 3HRa—
YHTeNLHON AMHEH, DEe TOTOK TEYET B CHOMX If aNADBHaABHHX
OTANKERHAX XODOLO ODTeHMS0BAHENM eZMENM DYCIOM ¢ YETKC BH-
pagertwin crpexdes (3a [yrusEAZafMCHAN MHCOM H 38 TeCcHHHORN
AynpayabaTnaran). Yucenz ¢pyaa B 8T0M clyyae TAKEE PasnWy=
HH,

Takuy 00pa’oM, NpoORejeHiie HeCHONMBHEX OMNTOR ¢ pad-
AWTHEME DPACXOZAMM BOJM, COOTEETCTEYNIMMM HANDHMED DYCIO-
HOPMEpYDEENY MOKASEN0, 10 MpH STOX JOPMMpYDTCR pycra pads-
AHX DREMNEPOB; O0AM NOAOGHE APy ADPYIY » HaTypse, MOTONY HT0
pasyepy AX MOIYT OUTH OMNMCAHN SAMHWME SABMCUMODTALM,CTPYH-
Typa KOTOPHX GpUBEZEFa BHEE; B PESyNsTaTe ONMHTOR MOTYT Om-
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PEACTNTECA KODEUnMeNTH. BelWYMEH nmoclegHmxX S&BHMCAT OT:
7070, B KaKoil 9acTM (Mo JAMHE) pyclla MESMepADTCA MODHoMeT-
pHYEeCcKNe SN8MeHTH,
llo yxasaHHOW, MeTOZMKEE COHAO NpOReReHO TPH CEPHM ONMk-
TOB. ‘B ABYX M3 HMX 3NEMENTH pPycla M3MepAANcE: Ha FadyaasHoM
y4acTKE, fa KROTODH{ pacHpOCTPaFNAeTCA BAMAHME CHMMETDHH BXOI~
HOTO CTBOPA. JTH JaHHHE CONOCTABIANUCE ¢ NMOZOGHHMH YydacTKa-
MH pycen pex CuHpAape® W AMYZapsd; B TDeTheM CIyuae 3JeMeH-
TH DPYCHa WBMEPRNNCE Ha AHXEepacNoONOXeHHOM yuacTKe, Fa KOTO-
PR BXOANHE YCIOBMA CHMMETDMH YEe He DACNpOCTNARANMCE
(HeAHapuruH, D, I.Bypues).
flo pesynrTaTay OMHTOE B HATYDHOM CHDJ2pPEHHCKOM NecKe
nmpu pacxomgax somH 6, 12, 24 u 48 n/cex u uwmcae ®pyza, pap~
How npudansnrensHo 0,074, nonyueRH clegynmue OCHOERHE 3aBW-
cumocTn f2/:
a47
B =860l ;

935
H =0,2628 .
JKCMepHMEHTH NMOZATREDAMAA CTPYKTYDY NMONYUeRHHX Teqpe-

THYECKH MOpponordueckix ceazefl, a TakEe BHHBIEHO COOTHOmE=
HEe noxasarenedt ‘crememn, [locnepnme nipH fl AapT

3/2 » 0,35 + 0,47 = 0,9952< 1,00,

Jns TOUNOr0 ZWAUEHME WeO0OXOqHMO E;,; = 0,354,
B onutax umcno dpyne B cpexdem pashanocs 0,074, mno-
TOMYy KoadPUuveHTH DAaCKPHBANTCA CHEeAyOmHM 00GpasoM:

a, = 4,15; Ag= ~6,72.
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Puc.] 3aPuCHMOCTE cpexuel ruyOwHe
(a) ® mMpHE morToEa (G) Of pac-
XOA0oBR POZHS I-OmMNTH ¢ CHDARDEME-
CEXM NMECKOM; Z=ONHTH C MecHoN M3
XHOACTO EWHPMYa,
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B peaynpTaTe paccuaTpMBAEMHE 38BACHMOCTH MOTYT OETH
3amicaFrk B CHEAYOUEM Bujge: -

H =(9ﬁ‘)4‘¥5{1qm ;

B = Faai

{
(gFz) ik
(mpn aToM xoafduumerr Buecrto 0,262 CymeT paBeR 0,265; He-
rogvocTs I,I3%).

Ha puc.I nonyueHiye CBR3M MIOOGpaxeHH rpajuyuecku,

Tam xe npuBefeHH PeaynbTATH ONMNTOPR ¢ SaumeHMTENEeM AuyAapEuf-
CKHX HAHOCOE, B KauecTee saMeRyTeNd NDMMEeHANCA MCKYCCTBEH—

FHi mecoK, nonyYaeMmuil MOMONOM XXKEHOIO KMDMMUA B MOCHeAyoumM
OTMHBOM N0 QpaKium,

Mogenr AwyzapbM M2 KUPMMYMOTO NEcKa AOAXHA BOCHpO-
WaBecT® yvacTox pexu Aauwol B IS0 wu, mMO3TOMY NAAHOBHI
MaACHTAO €e CTDPEMRIMCE MPHHETE BOAMORNO JONeEe MANHM W OMHTH
MPOBOZMAY MpPi! MAJHX pacXogax EONH (F? = 0,08), Wz anams-
98 puC.l caeayeT, YUTO pacXoiH BOAH 5,2 M I2 nfcex B Kupmru-
HOM MEeCKe JedM pcaylbTaTd, MPaKTHYECHM COBNAjapmMe C Jad-
FMHMH ONMMTOB B CHPAAPBRHCKOM NMecHe, M [OATECPAMAN Noay4der-
fHe pafee MOpPOMeTPHYEeCKHe 3aBMCHMMOCTH. Ufiaxo Mamume pac—
xom (1,0; I,7 u 2,6 nfcek) cnocoGcTBOBaNM PACCERHUK TO=
YeK, XOTHd OOmaA FampaeBlcHHOCTE ARMERHA COXpaHunacsh.

Paccentue To4Yer OGLACHASTCA TEM, YTO NDH MadHX pac-
YoZax BOAH Aaxe Conee NOZBMXHHe .IpyHTH, ueM peuHoll necox,
OREsNPAnTCA HEXOCTATOUHO NOABHEHHMH; npuueM OrpaHuucHHe
NOABMEHOCTH NPOABIAGTCA He CKAYKOOOpPasHO: B CTPeEHerpoff 30-
e, TAe KMHEeTEUYHOCTE NOTOKA GOAkEe, WacTHUH eme AOCTAaTOYAo
NOXABHXHH; B NPUOPERHHX e YacTAX OFH yXe He HOABKXNH. YeM
noxBYXFee 3epha 3aMeFHTENN, TEM NpH MeHsEMX PACX0AaxX GyAeT
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fIpOARGATECA 978 OrpaHw4YeNNoCTs H, CAeROBaTENsHO, TeM MeHb—
mHe wacmTald MOXMO HasPayarTh, OONGCTE pACCeAHHA TOYCK MON-
Ao fazpath SOoFO ¢ o rpaHH9e H HOR NOABER-

ROCTER MarepHana,
Omutu fl.A.HuxutiHEa » N.[.Bypuera, fpoBoiuMHe ¢ mpE=
MeFoHUEM MONOTOLO W OTCEeAHHOTO RKeDaM3HTA, TaKKxe NOATEEDAH—

IH JABHCHMOCTH

8 =4(8°");
H=£(Q*"

XOTR KOSDDMOMeRTH MONYUMNHCE MFHMM (HO COOTBETCTBYDIMMM

HEaTyploMy COCTOARHD MOTOKA).
9T0 AOCTATOURO Wayexroe O0OCHOBAAWe ENA MONYyYeRRA

ocHOBHNX 3aBMCHNOCTel, Ha KOTODHX Ga3upyerTch npepxaraeMas
METONUEA MOZENMDOBaHMA pYCHOENX NpoNeccoB. [InkBefeAHHE B
Ne 3ABMCHMOCTE NOPHOMETDHYECKHMX BNemMeHTOD OT pacxoza MO2-

.~ BONANT ONPEREENTH CAEAyOmee:
PEAWUNHY MIaR0BOIO MecmTada -~

i A '1*’?
BENEUMHY BePTHEANBHEOO MacnTaAOR =
kY
A R
HX B2AMMHYD 38BHCHNOCTE =
EA

flocieAree COOTHOMEREE moayyeno paves H,A.Pxatiuiju-
By p onydae A = I,0 npH apyrux NMpexnocHRKRAX BHBOAA
[/

WA R P
- -

g ¢ Tt e g o o

SN T W S
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Macmrad pacxona

1,5 a Vl
?Lﬂ= .?I-f" Aﬁ" = Ar

"HekaxeRne" BeprTURANEHOrOo M IopuaoHTANBHOI0 MacmTa-
goB, O KOTOpPOM T&K WacTo rosOpPAT, BCTH A HCKaxCHHE, &
ecTeCcTBeANge TpedoBaFHe pPYCAOBOrO MOTOKA, COOTBETCTBYNIES
OMpAAENeriloNy 3HepreTAYECKOMy ero COocTOAHRN,

Maczrnd yHTOHOB mOTOKA ﬂngelunmn MACETAOOM TWjpaBiH-
yecxux compomzremaiiz A; = A, Yzaupsy BHOOpOM HEHOCOD
A4
ARA MONERW MOXHO NMoRywsTs A=Ay K TOrZA: AI'TT\_":A& ,

KonmmuecTrO pycroofpasyonmux HaROCOEB nMoxdMpaeTcH M3
yerosns $ODMEpOBESNAA 3a71aFROr0 uHcna ®pyza (B KOPOTKOM
I0TEE) B BHUMCTENHOro YENOHa Mmonenu, [lepBoe BPEMA ONMHTA
ROPPOHTHPYETCR ¥8 YCHOBMA CTaCWIBROCTH YpaBHeRwH.

[lpy pemedER HEKOTOPHX 3axa4 noja4ya Fa MOZen: Ho-
pycroolpasyoumx dpokmuil Heolxoarua, [OCKONBEKY ERGReHmEe MX
He WaMeHaeT OCHOBWHY 3NeMeHTOR MoToKa (YyriOHa, cKopocTelt
TEYEHKA, OMpUNH, PMUYOHHH M T.7.), TO KOIMYecTEO HAHOCOB
MOXHO BEOAMTL cOOCGpa3d0 pemaeMsM 3afayaM,

B cayuae MOzenMpOBAHMA AMKYMyJIAnuyn Hawocos Aeolxo-
AKMO 1O BOSMORTOCTH ¥ pycnoodpaavomue, M HepycaooGpasyomwe
AanocH NPpERKMAOTE BAOLAE OMpenaeneNNOro £paxuMoONFOre cocTaBa;
B 2TOM CAyUae VA MONSNM JONS HepycrooOpasynmux dparngi B
CTOEE fORHOCQE NONEHE COCTABNATE TY Xe JOIAN, %70 M B HaType.
3T0 creAyeT M3 aFanvas AONOAHMTETRHNX TpedoBaHuifi, KoTOpHe
O0YCACBNMEANTCA MONEMMDOPAHNEM AKKYMYARIMN HAHOCOB,

Cosoniog ypapheine AiKyMyIAEM Eadocos, CNpaBeziM—
BOE IS HaTYpHiX, & TAREe TatopaTOpHHX MOANepTHX OhedcB M
POAOXTANVNN, A&RECE B OTHOCH TEABHHX BOINURRAY , BHTAAZNT

Tag /8/: y
7 = T -E"r.
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3xech - JOIf 8aMeceNNs M SCENEFHA 00BEKA NOANEPTUTO
Oseda WAM BOXOXpANMNHMA
{ - Bpems aExywynsmus RaHOCOB;
E - xapaxrepucTHra saunsemocTn (BSaFOCHMOCTE)

Gredas
Vi
L=5¢a
V= npexnessEuil 00BeM AKKYMyJAm(HH HAROCOB;
(5~ cTOoR HaHOCOB 38 eJMHMIYy BpPEMeHH, KOTODO} Ho=
MepRercA t -
£'e nona ocaxnefus WaHOCOB B Ravale QKKYMYHIALMME:

E= L ;
.

o
_’4‘.3 = OuTOBaf MYTROCT® A0 CO3/aHMA HOANODA;

ja"- MyTHOCTH BOAH, KOTOpas NMpPOEAA DACYeTHEN yua-
ctok nogneproro Opeda (Wne Bech Obed) B Haw
qansPefl MOMEHT AKKYMyNAMHA HaROCOD.
B oGmem ciydae (B TeYeHHEe BCErO npolecca ARKYMYNSIGH)

g oda il
A
XapayTepHCTHEA SAMNAEMOCTH MMeeT QuswuecKul cMucA
K pasMepHocT: BpEeMeRH, No3TOMY

Z
j-ﬂ—:ﬂ: AW:M-
E. ELAA A A,

B srou ypas¥eruu A,u A, ompepeHeHH MO YCHOBM®
BOCDDOM3BEAEAHA DYCROBONO Npopeccs B CHTORHX JCIOBMAX,
A,= OTHOWEHWE FATYPHOTO CTOKA RAROCOB K MOXOGPafHOMY Wa
uoxend (38 ORHY W Ty Xé eAMHMNY BpEMeHM); NpM YAOBNSTBODN-
rensHou moxdope JpaKmROHHOIO COCTEBA HAHOCOB (reowerTpus
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BOZOXDAHWIKEA BOCNPOH3BOJUTCH npome) ﬂ. = 1,00; B ocnyvuas
saTpyiHemws B mojdope (paKLMONHOTO cucwana senuyuny £ Ha
Mojend B HEKOTODHX Mpefjenax MOXHO PETryIMposarTsh BeNuNuHAOHf
CTOKE HaAOCOE (3a cueT TONBKO FMepyclnoofpasysmmux (paxuuil)
M3 yCIOBMA, Yro0H 3HaueHATENS {}Lt A, ) Bupazanca TO| Xe
penwyEol, wro u npu & = I,0,

Hrax, Momen¥poBafie AXKKYMYAALMH FAHOCOB B KAYECTEE
AOMONHUTENRHOrO TpedoBANMA BHEBWIAeT YCNOBAE YHOBIETBOpM-
TEABHOrO NONOOMA JPAKNMONHOI0 cocTaBa HAWOCCE (YEero MOXHO
IOCTHYE NpEeABADHTENBRHM MX OTMYUMBAHWEM M cMemMBAMMEM (pak-
nuY B onpefelNeNHHY MPOMOpPUMAX). AREKYMYIANMA HANOCOB = YACT-
Rl cxydali X TpAaHCMODTHPOBAHAA; MOSTOMY NpM MOZEIHPOBAHHE
AKKYMYAAUMN HaHOCOB &BTOMATHYECKHM BHMOANAETCA M MX TpaHc-
MOpTHpPOBAHKE ,

HeoGxoauMocTe: MOACAMPOBAHMA HanpamileHHWX pasMHBOB
pycna TpelyeT coONOAGHUA KPUTEDMED DasMuBaeMOCcT®, Papeh-
cTBO WHcen $pyna womeaM M HaTypd yEe ofecnevd¥BaeT OfUAAKO—
ByD DPASMHBADIYD CnoccGHOCTE MOoTOKA., Ho aTo pameHerso colnx~
AAGTCA TONEKO NpH pycraodopMMpywomeM pacxose. BaxAo odecne-
YUTHE COOTBETCTEYEYD DA3MHBAGMOCTS M IPM ADYIWX, MOELUMX,
pacxogax BofH (echAM A3 MORENHM NMOTpeCyeTCA WMMTALMA MX B
BiAe TMAporpaga). [IpM pacxomax BOAH, MEWBHMX, YeM pycho-
popuupyionero, pasMHBAEMOCTE pyclia B Harype yuMeHLmaeTcs Me=
Hee WHTEeHCHMBHO. Ha MOZenM pycHO MepeXOAMT B KATETOpHn He—
pa3aMHBAEGMHX MDH pPACXOZE BOAH, HOTOPHH COOTEBETCTBYET HaTyp=
HOMY, eme pasMuBanmeMy. JOOMTHECA AONKHOIO COOTBETCTIHA B
TOR oGmacTH MORGOpPOM MaTepuana OYeNs TpyARc. OpHaxo Wa
uozens MoxHO obccneynTs apfexT pasuuma, NOZOGHUE HATYpPHOMY
(Hanpumep n0 o6BeNMy OMHBA) M3MeHeHHeM MacmTada BUeMEeHH
(paswBa). [ocneamuii un:er OHTE NPHAAT MO Gopuyne

L
* Agp Ag
THe }I.E - BENUYHNG, YUMTHBANEAS yueHsEeRHe HITEHCHBHOCTH
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pasuuBa Ha MOJeNK No cpasHeHWw ¢ AaTYpOH, TP 3T0M B aHg—
¥eHaTeNe [NONYy4YaeIcA cTok Hamocos, OoOpasymmuiicA NMyTem pas-
MuBa (B OTAMUME 0T CHTOBOIO).

lipk pemeHEs HOKOTOPHX S8Zay (TpavcHOpPTRpOsafHe M ak-
KyMyAfOuA HAROCOB it ADP.) MOXFO CTPOLTE MENKOMACETalHME MO~
7eAM B 30HE OrpANAUETNOT0 RIAMMOAEHCTEEA TOTOKA M DyCIa.
pe aToM jNA ofecnederns pasehicTsa MACHTA00B HMDAH M ZNHMH
norpedyerci GOpPCHpPOBEA PacXOja BOZH, ROTODAA MIMERHT M
MacmTad IMAIyOMH; YyRASaFHWe JEBUCHMOCTH B 3TOM caywae onpeje-
ASOTCA NO uOzend., HesycnosWo, ZQixA2 OHTH clecnevyeHa apTo=-
MoxensRocTs mBienas (mo uucny PeliFonpica ¥ NpoBRepRoH mo
rpaduxy A.ll.Serxna).

MHor#e W3 MANOEERWHX 37ECH MONOKEHHHA MPODEpERH NpH
MCoNenoBANMM DPYCHOBHX HedOopMauuit HE2 TPEX MOZCAAX.

Ha #ByX MOZENAX BOCADPOM3BOZMAMCEH PycHoBHe AedopMariin
Ha ydacTie p.Cupgapsn y crposmerocs YapmapufcrOTO TUAPOYsia
(¢ mp¥ueHeHMeM HATYDHOID CHDRADEMACKOrO mecKa). MacmTadu
TepBOA M3 HMX TaRroBH /f2/:

}[fl 380, ﬁ,‘u 76.

Ha arofi wopexw Owam peweBH clexyomde Safade: BOSMOXHOCTE M

BONMUUFN DASMHBA A¢BOTC Gepera (B CBASM CC CTOCHEHAeM OWTO-
BOT'O NOTOKA NEpPeMHYKOf); OTUEeTHM YPOBHel BOZH NpM STO0M B
paioHe NepeMyvKM; MOZO0D OYEpPTARHA MEpPEMEMKXH; MECTHHE Das-
MHBH Yy NepeMuyKH, I3TH DEIYABTATH, 8 TAKKE METOXHKY NpOBRE~-
AeHMA ONMHTOB GHAO pemeH0 NpOBEPHTE Wa BTOPOH, CoNce KpynHOH,
uomenu ( j_r= 180, A,= 49). OFa KOMMUECTBEWHO MOATBEDAHAA
pesyiAsTATH, NONYueHHHe Fa nepBoil mogenu, llanee Wa Rejl Ouno
npoBenedo chepyomees NOzGop KPYNHOCTH KAMAR AR KpemneHds
PasAMYHEY YUAcTKOB NepeMudid; 2ul0p HOMMNOHOBKM DYCNOBHIDE—
MITENERUX COoOpyRenuit (NpefoIDPATHBUAY DPAIBKTHE HAeBolepexHOI?
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MPOTOKA M YXEpPXaBmMX NOTOX Ha UECTE RuxHero Gmeda CTpOS-
melicA B T0 Bpeus 33 nepemyukoll I'2C); onpexenes noOpsAcK
BOSBENENHA ¥ nopdop KpYNHOCTH KAMHA JUIf YXPervieHMa OTHO=
COB STHX COODyXeRMil, XaFa OHeHK& YCIOBHAM CYZOXOZCTBAE H
NozRepxalie OYAOXOAHMX YCIOBHHE ¥y npeyana, a TAKEE OUcHKA
yoxosulf fopupoBaHMH pycna B pajioMe mocTa R ¥y mepexoga l3l,
- Ecam y4ecTe, YTO 3a NMepuop CTPOMTeNseTBA B Cuppapee We Ouao
pacxonos 5F~Holl ofecnevenrocTH (kak OWIO TMPEAYCMOTPEHO B
NpoeKTe W peanM3aosaMo Ha MOfieNR), TO CAGAYET HpU3HaTs, YTO
BCE BONpPOCH peuweRH MNpasMARHO, NPOTrHO3 pPYCROBHX Zedopuanmuit
B OCHOBMOM CNpamgaicA.

TpeTHA MOZENE = 3ITO MOZENd YUACTHA Dl.AMYZAPEM ANH=
Hoff ISO mu Bmepx or cTBOpa TRAMYyWHCHOrO ruzpoyaza (yuacTok
NpeANONaraeMoro noznopa). HeoOxopiuocTs BOCHPOMIBEAEHHA
TAKOTO GOABWOTO YUACTKA PeXM BWHYMAa padoTaTs B 30He orpa-
HENEHHOTO BIaMMOZESHCTEMA MOTOKA W pycaa ¢ JOpPCHpOBKOHE pace
xona soji. Macurabu: A, = 1250; A,= 102,5., B xoRue 197
¥ Fayane 1968 r, Own orpadorai OWTOBOM DEEMM DEKM M MORY-
YEHO cOBnajetde MOAensHOro npoiecca ¢ Hatypoll (mo xapakTe-
py OTy=xaus M IIaHOBOMY DAcNONOXEEHMM pyena B ZonuNe, IO
faxTnyecHuMd uucnaM QpyAa Aa OTAENBHHY yYacTKax pexM, No xa-
paxTepy M OTMETKAaM AWa Ha nonepevHuxax, Mo OTMETKAM YDOB-
Hell ¥ Zp.); WA MOZcHM BOBRMKAN jaxe Jelirul — CTONE WHIMBH—
AyansHOe NpoRENEHHEe DYCSAOBOrO mpomecca Ha AMyiapee. Yae
CTHYAO MpPOBEAEH OZMH W3 UENEBHX OMHTOB =~ saunerue TOAMYOH=
CKOTC BOZOXpaNWnnmEs, [ipy sTOM M3MepeHHad Fa MOjeAM ROAA
OCBETIEHHA MOTOKA ¥ I'MAPOY3Ja NOAHOCTHO COBNAJA C PACHGT-
HOli, HayanbHas KDUBas MOAMOpA Takke COBNaNa ¢ pacyeTHOM;
Ha MOzen# MPOMCXOZAT NPOUecCH, AETald KOTODHX He MOTAM Ol
ONTE MpeNBHYMCNEHH,

B I'mpparnwyeckolt madopaTopus CROIMZPONDPOERTA CTPOMT-
CA MOZENL yYacTHE P.ANyZapsu y xadana MinuHuaacail, mopemnp
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‘poBaENe Ha KOTOpOR GyZeT HMpOBOXMTIBCA € NpHMeHEeHHeM NOXOEe-

Huit ommcaFHO# 3IecE METORHEH.

Hanoxeliioe nO3BOAAET DEROMEHJOBATE NMpefiaracMyn Me-

TORMKY ANA OoNee EEPOKOI'O NpHucHEFWA.
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B.C.ANTYHRE
OIHT HATYPANBHOTO MOTEAWPOBAHWA PEYHOIO NOTOEA

C ®CnoNL30BaEMEM YCTEHOBNGHEHZ MacuTal0B MOZEIANDO~
pan¥A /3/ # JNAHHHX NO DABHMEENM YY9ECTHEM pEXK B GHTOBHX
yonopusx f4/ Ouila BHNOZHEHE NPOCTPAHCTBEHHAR MOKENS CGHTO-
BOTO J,I'ETDE"IHBGI‘G Y4aCTKa DEKH M HCCIeNORAHH OCHOBHHE MO&=
pAMETDH [10TOKA, JUEMERTH NPOCTPAHCTBEHHON MOZENH caexyo-
mMe: ofmas AMMHA Norea paBHa 21,35 M; nauEa padodeil va-
cre I0,0; mupuna mogenzuoft pexu, BrAvuan nofmy, - 3,5;
BMpHES OCHOBHOrO pycxna 0,30 m; yxnor xua 0,00I2.

floima Hepasuunsevan (WeDOXOBATOCTE B BMAe 2aleMel-
TEDOBAEHOR TANBKM NHAMETDOM Oko =5,2 MM); DYCHO DASMN-
Baeyoe (IpYET = Ipdepenxull necox, Qe =0,24 umu),

B peayarTate OpPOBEEHHA CEDME JHCNEDEMEHTOB NDH
pacxofax BoxH Ha mozemk & =5 4 50 n/cex ycrasoBNeHH
KHEGMATHIYSCREE XAPAKTEPHCTHRM "madoparopHol" peRm B OuHTO-
BHX YCAOBHMAX (TAOA.I).

Koagdunuerr llesw B pycre Cr s [0 AAHHEM Zalopa-
TODHHX MCCNEROBaHHE HA NMpocYpamcTBEeHAOM MOZenw, mMpM pac-
XOAAX A0 OpOBOK pycna (tadn.l) ¢ yBenkueHdeM PIYOHHEN B303-
pacTaeT, a MpPM BHXOZEe NOTOKA HAa nolMy ywmexsmaerch,., llocnep=
Hee OOBACHASTCH KHHEeMATHYECKNM 3dPexTOM, BNepBHEe YyCTSHOB~
nenauM I'.B.Xeneauaxonud /I/. Koadguument Hesm gaa Bcero
noroka  u ans nmotwe (p  DECTET C yBENWUEHHSM I'NYOHHH.

pm ¢ = I2 n/cex pacxox B GpoBkax V =34,8 cu/cex;
npr ( =I5 n/cer BuXOX NOTOKa Ha moMy V = 33,9 cM/cex,
T.8, HAGNOZANCA KEHEMATHTeCKHR sdbexT Geananopsoro nOTOKA
H& NPOCTPAHCTBEHHOM MOAGTIH € DASMHBASMHM DYCNOM NP BHXO-
Ae noTora HA no#wmy /2/. B memnom cnyuae, BBAZY MANO# mepo-
XOBATOCTH nojfiMd, 9TO0 ABIGHME BHDAXENO CPAPHETENRHO caado.
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AHANTMS jaFHEX Taln.l nmoxasuBaeT, 4YTO HA MOZENHpYye-
Mol Dexe NONyYamTCA TAKHE X KFHEMATHYecKMe napaMeTpu.
Cres0BATENBHO, HEATYPENLHOE MOZEeNHPOREHME He HapymaeT K-
HeM: THYECKOH# CTPYKTYDH nortora. IIpH oTOM KMHeMaTHucCKHHi
noxasatens X A4 BCET0 NOTOK3 WIMEHSETCA B Npejenax
0,165-0,1I7 ® ymemnmaeTcA ¢ npudapieHEe™ INYOEEH; KHHOME-
rruccEnfl NOKazaTens MAA pycaa ', KoxeGmerca or 0,I3
o O,I4 (mpm BHXOAE NMOTOKAE HA MOMMY MOXHO NPHHATE MO~
croaneaM X, = 0,I4). Knnemarwyeckuil noxasarens A nol=
v X, YMeHBEAETCH C BO3pacTaHMEM IMTYCMHH Ha molMe, OB
paren npumepao 0,I18-0,23,

lapamerp A’ Zus Bcero noToxa (NpH BHXOZEe HAE NOM-
wy) ¢ yBelEuGHMeM TAyOuEs yweumbmaercs (A° = 0,53 + 0,58);
napaMerp pyeaa A» - mospacraer ( A» = 0,77 4+ 0,88),

[iph BHXORE MOTOKA HA NOHMY MOXHO NPMEATE B Cpex~
new A, = 0,86, Tax kak np® pacxopax ¢ =I3; 20; 30; 40;
50 n/cex OH M3MEHAeTCA B OUeHP HeSONBREMX MpEjelax - OT
0,3% xo 0,88,

KunemaTmueckuil mapamerp AnR noima A JyMeHBNGETCA
¢ 7RenMYeHHeM PEYOWHE Ha nofiMe M komednercAa or 0,42
| a0 0,78,
! B ra6n.2 NpHEEAEHH XapaKTePHCTHHH OHTOBOI0 YCTOH-
\ YEEOTO YYacTHAa pPeKW, MONYUEeHHHEe NpH mepecyere JamHEX,

YoTAHOBNEHEMX B NaGOpaTopER Ha NMPOCTpaiHCTBEHHOR MOxenm
.\ pens Ha HaTypy. M8 Tadi.2 BuAHO, YWTO HauOONEe DEANBHHM
| JCTOBHAM COOTBETCTBYDT XAPAKTEPACTHRY uozensEof pexs npm
Macuradax mMpEEE A =s— =100 m Mg =500 (8 aé=

. COOTDETCTBEHHO MHPHHA PEKH K MOTOKA Ha MOZLEIR) o

llnA #ecolejOBaHMY KEHEeMATHUBCKHX XapaKTepUCTHE Dyc—
AOBCTO MOTORA B SABHCHMMOCTH OT pacxofa BOAM, IMyOMHEM,
CHONOCTH, YKAOHA M KPYMHOCTR HAHOCOB BHMONHEHH ARE CEpPHM
ONETON HA MIOCKOM CTORNAHHOM NOTKe; ofmag xmmua ero I0 wm,

S e oy N N I T S PP
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padosas - 7,0 m; mupuna - 0,5 w, lleppag cepus ONHTOR Mpo-
BOJI6HA B MMOCKOM JOTHE ¢ DPASMMDAGMHM JEOM W3 INOepemKoro
necka u ¢ ykaomauw 0,00I2; 0,0025; 0,005 npu pacxozax
& =5; I0; 20; 30 n/cek; BTOpAs cepMA — B JOTKE C pasMi-
BAEMHM ZHOM H3 MeNKoM Tanske o = 5,2 MM ¢ YRIOHOM
7 = 0,0025 npu pacxoaax & = I0; 20; 30 m/cex.

lInamasaon pacxojor - 70 30 n/cex, Tak KaK MpH Npo-
nycke COABEMX DACXOAOE OTMEYAETCA PA3MHB BXOZHOIMO M BHXOA-
HOI'0 Y4ACTHOR JAHA.

B cepur omuTOB Cc NNOepenKMM MeckoM HaGMUAanOChk I'DR-
AOROE ZABHESHHE HAHOCOB. HHTEpDECHO OTMETHTE, 4WTO MPH pasang-
HHX YXJIOHAX, 0fHOf cpexHedl cRopoctm nmoroka V' = 53 cu/cex
H NpuCIM3IHTENBHO OAMHAKOBOM KWHETHYECKOM MOKasaTele

X =0,08 + 0,09 noAsnAncA NpMROHHMA clTOfl HAHOCOB,M TpA-

AH #cuesamt. B cepun ¢ ranexofl Q.= 5,2 wmu npm & =30 n/cer
® V = 6],3 c/cex HalanRaICcA CDPHB OTAENBHHX 3E€peH.

B Kaxzoll cepHM 3KCMEDEMEHTOB WCCASAOBANE paclpene
AeHUe OPOZONEBHHX CHOpOCTEH NMpM DPABHOMEDHOM JIBMEEHMWH BOIM
B JOTKE B 3APHCHMOCTH OT WEPOXOBATOCTH, pasMHBAEMOCTH XHa,
YRMORE, I'MYOMEN M pacxoza.

CrkopocT M3MEPAAM THApoMeTpEUeckol TpyOwkoft. [InaBmu
XOX BOZH B JNIOTOK, YCMOKOMTENBHHE DEWETKH, HepasMuBacMui
BXOA (NMOMOEGHA METanAMyYSCKaA DeweTHAa HA Mocnemyesmuil IpDyHT
Ha AamwEy 0,7 M) mpu pacxomax & =5 # 30 mfcex ofecneyw-
BAMM HA CTEOpe I M DABHOMEDHHH pezZMM ABMXEHHA, KOTOpHH
COXPAHANCA Ha DPACCTOAHHM 5 M,

B pesyarTaTe OMNTOB Ha MJIOCKOM IOTKE YCTAHOBIEHO,
YTO MEpPAMETPH MOTOKA X , A’ B £ - MepeMeHHHe BelRTHEH
(rabn.3).

C mospacraHEeM TAyUHEH, CKOpPOCTR B KoaddmuMeHnTa
Mesu kKHHeMaTHYecKM{ mMapaMeTp X YyMeHBmaeTcA, a A H
GeapassepHuit koapduumenr ¢ (radn,3) Bo3pacTanT, OpUuEM
nOpH MSMEHEeHHM pacxoxo® ( ¢« ) Ha NMAOCKOM JOTKE OT 5 1o
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Tadnsia 3

.E exEAR :Ko fle=
Fﬂ“‘“‘ -m:rﬁ: Ra: cnuﬁncﬂ.' on . VetV f‘@&m? ¢
7 =0,00I2; o= 0,24 MM
I0 644 30,2 34,4 0,15 0,61 4,8
20 8,7 4 6 43,6 0,II 0,65 7,3
30 11,0 5341 46,0 0,09 0,76 8,5
T = 0,0025; e = 0,24 MM
5 4,1 23,6 23,3 0,18 0,77 3,0
I0 De T 34,0 28,5 0,12 0,91 4,7
20 8,0 48,4 34,3 0,09 1,03 645
30 10,3 56,4 39,2 0,08 I, I4 Thi
4 = 0,005; Oop. = 0,24 w0
5 3,6 26,9 20,0 0,15 1,04 340
I0 5,0 38,8 24,5 0,10 I,28 b6
20 7e3 53,0 27.7 0,08 I,5% 5,7
7 =0,0025 Aop= 542 WM
I0 544 36,0 30,6 0,2 0,51 6,1
20 744 52 43 38,4 0,16 0,52 B, 1
30 9,5 61,3 39,8 0,I4 0,56 3.4
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30 n/cer cpenume raycums ( /.. ) KomeGanmch B NMpejenax
3,6 4 II cM, cpeismae crROpocTH Vi, =2I461,3 oM/cek;
xoadpunmerT llean = 20446 nﬂ'E‘Jcan, a GeapasuepHHe
napadeTp X = 0,0840,2; & = 0,5I41,5I; ¢ =3,048,5.

HuHeMaTHueckue GespasuepHde NMapaMeTpH DEYHOTO Mo-
TOKA, NOAyYEHHNE Ha MIOCKOM AOTHE ¥ NpoCTpPaHCTBeHHON MO-
fleny, COBOAZanT C MOZOOHWMM TMapaMeTpaMy DPeYHHX MOTOKOR
B HAATYDPHHX yenmoBuax 4/, noaromy 3HAYEHMS BSTHX Mapader
POB MOXKHO KCNONB30BATE IR THADABIMYECKOIO pacueTa ped=
HOro nOoTOKAa 3 CHTOBHX YCIOBHAX, B pesynpraTe aKCHEpHMER-
TAAbHHX HCCAeJOBaHMH yCTAHOBIESHO, 9YTO HATYPANBHOE MOmE-
AApPOBaHKE PEYHHX MOTOKOB HE HCKAXKAET KWHeMaTHdeckKol
CTPYETYPH NOTOKE, MOYTOMY Ha OCHORE MACHTAGOBR HATypANl~
HOT'O MOjenMpoBaHmAa /3/ MOXHO MONy4YWTE: AadopaTOPHYD PEKY
ANA HCCNENOBAHMA DASAHYHHX BONDOCOB AMHAMMKH PyCROBHX
nponeccos,

JWTEFATYFA

I, KeneanAroe I'.B. IuMapaBiuveckoe 0CGOCHOBAHME MeTONOB
pevdol rupposeroam, M.-l1., Hag-wo AH CCCP, I950.

2e Renespaxos ['B. HexoTopwe ocoGeHHOCTH ABMXEHWA MOTO=
X8 npM Buxoze &ro Ha nolwy;- Co."Ynpasicmde noBepx—
HOCTRHMM W MON3EMHUMN BOJHHEMH DECYPCAME W MX HO=
noanaopanxe”, M., Hag-3o AH CCCP, IS6I.

3. AiTyuur B,C. O KuHeMaTHUECKMX W MODHONOTHYECKHX 23a-
KOHOMEPHOCTAX pewHoro moroxa, "Wamecrus TCXA",
BuM. 4, M., Censxoamasgar, I%3,

Lo AnTyuue B.C. HunesaTudecrme u MopdodorWyeckKye xapak—
TEPECIREHM DEYHOTO NOTOEa, "Hoxmaxu BACXHUE™,
1965, ®.3,
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B,.C . JANIEHKOB

0 CTPYKIVPE ¢OPWYIH AR ONPEAEIERHA PASMHBANIMX
CKOPOCTEH MOTOKA B KPFYNHOSEPHHCTHX I'PYHTAX

JeranoBNerdY BendAYEEN pasMHBADIEll CROpDOCTH NOTOEA
¥ HECBHIEHX (BepHMCTHX) IPYyETAX OOCBAMEHO MHOrO pador
(¥3 coBeTCKRX Mccaejoparenelt Moxmo ormeTHTs B,H.T'oMuapo-
5a, E.A.3amapuda, H.f.Jeeu, M,A,.Benuxarosa, H.B.Ersase-
posa, T.U.llamosa, B.C.KHoposa, A.M.fartumenxosa, A.A.9ep-
gacosa, I'.C.Yexynaesa, H.EMupuxynany, H.K.Haxkurnaa,
B A.CTynenuunuxosa, J,I.[Benccrany B JApyrEx, padoTaBmnx
B aToft ofnaceu)., B pesynsrare noayueHd QOpMFNH, ONpEREHHD-
IHE DPASMHBANKYN CEOPOCTE NOTOKE NIA DPANWYHHX I'DYHTOB B
8ABMCHEMOCTH OT €0 I'MAPABIMYECHHX SMEeMeHTOEB, 3TH HOpWynH
HMepT pas3p0oofpasHyn, MHOTZE OYEHB CIAOXHYD CTPYKTYDY; peé=
JYABTATH Yame BCEr0 He COIUACOBAHH.

HecmoTps Ha vvenmuecd B avo#f o6nacTW HODMH, BONMpOC
0 pasmuBanuell CKODOCTH NOTORA OKOHYATEARHO ene He pelleH,
¥y nDomuTaNwer: NOXOHTR K CTDPYETYDPE GOpMYyAR pasMuBapmel cno-
COOHOCTH NOTOKAa B OTKDHTHX pycnax, cHOpMEDOBaHHHX K3 3ep=-
HECTHX MaTepHanos Kpynsee I-I1,5 MM, HCNONE3YRE HDE 3TOM
HAEH, DONOXEHHHE B OCHOBY MOZENHPOBAHHA PYCHOBHX NOTOKOE
B TPABENHCTO-TaleTHHEOBHX OTIORECHAMAL.

JnurensHON NPaHTHEOM YCTAHOBIEHO M LMPOKO M3BECTHO,
YTO NpH MOZAENEPOBAHWH YYAaCTKOB DEK C I'DABENMCTHMM, Ianey-
HUXOBHNM ¥ BaNVHHHMH pycHoo0pasyruMMHy HAHOCAMH KDYOHOCTSE
MOHENEHOT'0 MATEDHANA MOXHO NMPUHHMATE W3 YCIOBHA

AF Ag ?

(npH 5TOM CHUETAETCH, WTO KPYyOHOCTH MOJNENEBEHOIO MATEDHANS
Ne acHxMa OHTE Mespme I-I,5 ), B 8THX JCIAOBAAX MOZEiM—
poBaEMa (M DOQIBHOTO CYHECTBOB&HMA [OTOKOB) RONIMYECTEO



IBg

pycrnoofpasyomMx Ha&EOCOB OONWYHO Hedonsmoe, W Ha PaBAOBELC-
Hoe COCTOAHVE MOTOKA M pycla BIMAET TONEBKO MX K p ¥y -
EOCTDSH K TEIDARIEYEeCKEE YCNOBMA NOTOKA. [IpH MOZCHH-
POBAHKE TAKEY NOTOKOB CUMTAETCA JAOCTATOYHMM COGADAATE
IMms KPETEepUil ¢pyAa: NOTOKH B DA3HHX MO KPYMHOCTHE MaTe-
pHanax, HO C OfMHAXKOBHM 4McuoM Ppyia (M COOTBETCTBYDUE-
MH pacxoxaMd BOjk) OYAyT NOZOOHH APYT ADPYyI'Y. JTC NpOMC-
XOAKT, OYeBMZHO, NOTOMY, YTO B 3THX YCIOBAAX, HApPARY C
MOZeNMpoBaKNed CKOpocTell TeverMA noroxa (no ¢pyay) umoze-
AUPYETCA W DASMHBAGMOCTE MATEDHANA, T.C.

,1&=J1:

{AE = MacETal pPa3MHBaDIMX CKODOCTEM).

Yno0Ho 3a MPOTOTHN (STANOH) BCBX MOJENBHWY [OTOKOB
(cnezoBaTeNBHO, MOTOKOB C OAMHAKOBOM MOABMEHOCTED IpPYHTOE
pycna) NpHERTE NOTOR rayownowo I M, Torza

& A =
gl

- COOTBETCTBEHHO DASMHBADEAA CKGPOCTE
¥ KpYNHOCTH pPA3MHBAEMHX OTIOXEHMH
npr rayOwse norToka L M.

3 nomydYeHHOrO pABEHCTEBA HMEeM

£
/! =(_t‘5"£.).
g 7
970 BHpaxeH#We MHPOKO M3BECTHO KaK 3akoH Jpu. Cnegomarents—:
HO, HA CepUM MOXENBHMX NOTOKOE (mpr /T =(de€/7 ) pasmu-

BAEMOCTh HAHOCOB MOAEGNEDYETCHA ABTOMATHUECKH MOTOMY, 4TO
IR BTHX YCAOBMH B NPHPOAE CYMECTBYET CBA3L

Ky G,
I

8

Specs U, «u
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KOTOpadA Onpegenfercs

YHCIOM ®pyma = i /,

E"— jl.;:p' » .
3aKOHOM JpH - . ﬁ?:r

o

HEorza 3axKOHOM 3pM MUTARTCA NMONbB30BATHCA EAA ONEH-

RM DasMHBaEMOCTM pycra (ocoOgHHO IMADPOAOTH), HO 2T0 YacTo
HE NPEBOAMT K Ycnexy, Temeph NONATHO, NOYeMy 3TOT 3aKOH
HE BCEIZA YRAYHO OOBACHAET ABJACHAE: 3 a8 KOH I pH
BE peH TOXBKDOD AdARA NMOoOTOKOB C
OABHEAaXKOBHM YHcrxosm dpyanal

llpeacrernfeTcA, 970 B NPHPOAE M B NaC0PATOPHAX CY=
RECTBYOT OTAEAbHNEe CeMefCcTBA DYCAOBLX NOTOXOB, pASAHYAD-
miecA wMcioM $pyza. Haudonee xapaKTepHHEMK NpeAcTaBATENA-
MH STHX ceMelicTB MOXHO CUMTATE NOTOKH, MMevmie IAyduRy I
R Gopsupyoame cede pYCHO B IPYHTAX ¢ PA3AHYHO| KPYREOCTEHD
JacTHo. CxOpOCTH TEYEMHA TAKMX NOTOKOB OYAET 3aBMCETH OT
pasaMuBapmed ckopocTH, XapaxTepEod Aufs xaxaol XOEKpeTHOH
KPYNHOCTH TPYHTA; WHCOXO $pyA4 B 3TOM CAYy4Y&é onpefelidTeH

TAK :
£

A

Jna gaxporo noToxa ¥3 cewmolicTBAa XaparTepHuUM Oyapet
T0, 9TO ero noKalaTenb HMHETWYHOCTM OyACT papeH ITOMY
ITANCHHOMY UHCHY ﬁf . llpn arow, eca® ranyOHea moroKa Oy~
ZeT Measme I M, TO M CpEjEAA CHOpOCTS: NOTOKA (pasuuBalman)
GyAeT MeHee DEeNHYHHH t'.'»ﬂ s W, CHGXOBATENBHO, AAA cOGINA6~
HMA OAMHAROBOM C ITANOHHEM MOTOKOM MOXBMXHOCTH YacTum
rpydT pycha RomxeH (uWTh HEMM,96M NpH rAyOSuHe I M {a’ -id: )e
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fiz aroro e cmexyer, 4TO B pycie W3 OZHOTO ¥ TOrO Xé Kpyn-
HOZEPHUCTOIO MATepUaNa MPH pPasHHX rayGuHax umcna QpyAs Oy-
AYT pa3nyHEMHK,

Teneps HETPYAHO ONpPEXEAMTH: BelUUMHY pasuuBanmed
CHOPOCTH MOTOKA NPH I0OHX NApPEMETPax eI0 ANA Kaxgoro M3
cemeficTs ("macmradHofl cepuu™). JnA 3ITOr0 HYXKEO ONpe/ienuTh
cHenyomee:

I) "vacumTad" MccaenyeMoro noToxa (CpaBHSHMEM €ro
¢ "gaTypHuM", sranouns, noroxom nmp A = I M):

Mo
ST
HO MO YCAORBHE
¢ A=Ay

2) KpYyNMHOCTH AOHHHX OTNOXeHul "HaTypHOrO" MOTOKA
(npu A = I w), KoropHe HaxXOmWNUCEH OH B TEKOH Xe (fase He-
yeTofuuBOoCTH (Pa3MHBAEMOCTH):

&=d- )Ld="dﬁ;_f

3) no BenuwMHe Q': HEATH PAINNBANNYR €XOpPOCcTh & §
4) YCTBHOBHTE BENHYMHY pasvuBanmed CHOPOCTH AR HC=
clejyeMoro MOTOKA NO nNpapuiaM MOZENNpOEaHMKA.
3necs ™wonensn™ ABNAETCA MOTOK, Pa3MepH XOTOpOro O~
nuyantcs or H = 1 M; "HaTypod"™ = 3TanoHHH{ MOTOK TAYOH-—
HOD H = I M; nmoatTomy

Hrax,

,ﬁ- ......... (1)



ISI

9r0 W ecTh: HafifjeHHAR CTDYETYDE QOpDMYNH pasmupen: ok
CROPOCTH NOTOKA ZAJNA SEPHMCTHX IPYHTOB, KPYNHOCTER (oncs
1-1,5 wu, [OCHONEBEKY M3YUEHHE DAIMHBaLUCH CHODOCTH eme 10—
RONRAETCA, DTA CTDYKTYDA MOEeT OHTH MCNONB30BAHA B padouci
TENOTE3e WCCNejoBakuii: BCE yCHNRA WMccrexnosaTeneH momwio:
OHTE HAnpaBieHd HA OTHCKAHME pasMuBapmelt CHKODOCTM BN pass |
NUTHHX SepAMCTHX TIPYHTOB "aT7aNoHfcro™ NnoToKa, T.8. NpE [My-
S ouie I M; onpejedende TONBKO 3TOR BEeNHMYMHH CYXaeT KpyT anc-
NEDHMEHTOB H [OMCKOE.

Jlanee NpOAOIEMM KCCHEAOBaHME C LENEM PACKPHTHA 1074
‘YeHHOR CTPyKTYPd (A) € HCTIONB30BAHMEM YME HAKOINCHHLX SHi-
MOPUMEETATBHEX MATEDHAN0E.

3 PasguMme aBTopamy QOpMYyNl BeluuMEa pasmuBanmelt cxopo-
. cTH TIpM TAYOMHe moroxa I M onpepensieTcd pasamuHO. Ha puc.l
. (amanmoruumie pucyErm ecTs y I.M.Damosa, L.E.Mapuxynass

B AD.) OPMBEZEEN DE3yAbTATH, MONYYEHHHE NO HECHONBKMM,
HauGonee MOZXOAMMMM NAA AAHHOTO cnydad, dopMynaM ¥ MCTONAM.
Buzuo, uro dopwynu B.H.l'oxuaposa ¥ gaunde [[.E.Mupmcynand
ZlapT ONU3KME DEIYIRTATH B O0rXacTH DASMHBAOEMX CKOpOcTell;
flaHiue B.H.,lonvapoea o "HeczsurangMx" CKODOCTAX 3aRIUNEDT
B 00mee NONEe De3YARTATH Hcocnenosanmit A.A.Uepracosa, I.C,Me-
xKynaesa B B, M.Cryzemnunnxora. lpusegendue Ha puc.l nasmmc
YAOEMETEOPUTENEHO COOTBETCTRYNT NMPHUPOAHEM YCHOBHAM; MNpIIEM
X ARA BHDAKEHWA BEAWYMIH Eﬁ (B pexuMe pasMHEA).

B odmem Buze 3apacwMoctm & o aﬂ MOTYT OLThH Bi-
paZeHN TaK:

el g

o e N R

R
3

& )

g PR T s

Hanpmmep, NOZ YCHOBHHM SHAKOM 7 NPMBEZEHA 3IEBUCH-

MOCTB R

g3
U=065d .cvun (B)

-;%
$
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M foew

{1 O O

(] *=7 i
24h—+- ' :
B =2

3 .' | . o _+;q

q8

gé

a4 T

e 10 20 g dwe

Puc,l. BaBMCHMOCTM pasmHBapme#l M HeczBMrawme# cropocTeld
0T KPyUHOCTHM 3epeH rpyHTOB pycia mpu rayouee I w:
I- no A.A.9epracosy; 2- B.H.l'oruapory;
3= TI'.C.Yerynaesy; 4 D.H.l'ouwapozy;
5= U.E.MupoxynaBe; 6= B, Ui.CryieHwuH¥KOBy;
7= mo ¢opuyne (B); B~ orufavmas HeCABAraONWHX

cropocTel .
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MopcrasiM pupexemue { B oGmem Buge B (A):

0, v i =% : )f
W @:yﬂfﬁqj‘-ﬁ-

970 €cTs CTPYETYDPa JOpMFNH pasNHEBAKEEH CKOPOCTH B CAyYaR
BHPAMEHHA ¢,  sasmcmrocTsn THna (B)e

NonydeHHOM CTPYRTYPE COOTERTCTEYDT (OpMyaH

I‘.Hqﬂﬂ!ﬁﬂfﬂﬂ - ﬁ_
5‘5 = 4"5 d H
A JaTHHeHKOER =
ahlg E qﬂ
= 16¥gd (/e
E.E,(‘.Tmamrmnuﬂa -
= 3,6( d:‘f')

B.H.T'oE9aposa (;:Jm KPYIHEX HEHOCOB BelHYMHEOM
0,0014 woxuo mpeHEeCpevs):

g3 42
g =35d H
T'.C.HYerynaensa - 1a e
4q
12-;3’ Ei?d’ j/

To ecTs B ANTEPATYDS MH HMEEM ZOCTATOYHO NDHMEDOB,
COOTBETCTBYOUMX BHBOZAM HacToAmedl cTaThH, a B fopMynmax
I'.M,Banora, AM.JaTumerrosa, B.H.Crymenwmanxosa B B.Hl.Ton-
yg2poBa CyMMa TOKa3aTeneil cTeneHd NpH W IpH H TOYHO
pesra 0,5. Hoopdugwenty ® GOpmMynax HOCHONBKO OTAMYAWTCH
Apyr oT Apyra, 4T0 COOTBETCTEYET HECKONBKO pasitWYHOR ouner-
Ke Havana PASMHBA IPYHT2.

i
b
-#
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Ha OcHOBE OIMHTA NPOSKTHPOBEHMR TUADOTEXHMIECKHX
coopyxern=fl Ha perax CpepHell ASHMM MU pexOMeHAyeM JNA MCNONE-
sopaunna dopwyny B.H.lonuapoBa © gasmie l.E.Mupnxynasd,
HODTOMY B COOTBETCTEMM C NONYUEHHHMH BHDOZaMH (HOpMyay pas-
MHPADEE# CHODOCTH CIEjyeéT SamMCarhs TaR:

92
Uy = 0,615d %W

3Aechs AMaMETP AOHHUX OTHOZCHMH B MM,
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B« A.CKPHILHIMOB

[TPOTHO3 ORIEIC PASMHBA MENKOHIECYAHOT'C PYCIA
C YYETOM BOKOBOM ODPHTOYHOCTH

B padorax /I,2,3,4%/ M4 Kacanmuck pacueTcR o0mero
pas’MHBa pycla, BOSHEEALMErD HEnoCpeRCTBCHHO 3a I'MApOYys-
J0M W pacnpocTpaxsomeroca Ha GONREYD ANHHY Kak NpH yono-
BHW pA3MHBA YHMCTON BOAOH, TAK M C YYCTOM NOCTYIIGHHA
pycrofioppyDmEX HAEOCOE M3 BepxAerc Obedpa. B Hocrosmeft
padoTe paccmaTpupaeTcs cnysall ofmero pasuusa ¢ yuerou Go-
KOBOH MPETOYHOCTH.

Ha puc.] npupeAena cxeMa ydacTka pychaa ¢ Goxopoft
MPUTOYHOCTED, IAE pycno pexd 1 pasuuBaeTcA dHCTOR BOAOH,
nocTynammeid X3 BOAOXDAHMAMNA; peKa 2 — NMPHTOR, BAMADTHHR
HA pa3MuE pycna pers 3, 4T0 OKa¥eTcA MOCHEe TOro, Kak 00—
mEit pasuMuE B pycne peKkK I AOCTHIHET MeCTa CHIAHKSA,

o Mepe pasmusa pychia pek¥ I HATDY3Ka MOTOKA HAHO-
CAMM B CTBOpE CIMsiHKA OyJeT yMeHbmaThCcfd, YTO NPUBENET K
AefopManul pycra M CHMXCHWD TOpPH3OETA BOAH pek 3 M 2., Pas-
MHB pycia pexm 2 (nonmATas 9pOSHA) MOBNHAET HA YBeawdenue
ee TBEpPAOr0 CTOKAa [IC CPaBHeHMD ¢ OHTOBHM, HTO BH30BET He-
EOTOpOE JaMeienHe NMpoieccd palumBa pycia pexw 3, a raKk-
xe I,

" Mo WCTEYCHHE HSROTOPOIO BpPEMCHM HA HAYATBHOM yyacT-
e PexE 3 onpezencHEOM MM CfOpMEDPYECTCA PYCHO ¢ YRIOHOM
BORAOH NOBCpXHOCTH, OTEEUANMEM DACXORY HAHOCOB q « lpn
COXpAHEHME SHAYCHHSA i:l NOCTCANHHY AAYANEBHHE yYacTOK
pex 3 He OyzeT DASMEBATHECA J0 TeX NOP MORA HE PA3IMOCTCH
REREeNcEanmli. Sarer om¥caMHMH{ paiee NpoONecc NOBIOPHTCA.

lipy pasumpe pycna 4ucTef BOAOK CHEXEHME YPOBAA
BOZH HA HAMANEBHOM yYACTHE TAKREE MOXET NMPEKPaTHTECA Ysped
onpeAencutHi MEPHOR BpPeMerd 0 MOMOHTA IOKa He Da3MOoeTCH
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Huxenezamuil y9acTox, HOCNEe Yero pycno Gyzer pasmusarhCcs:
o BCcel pAWHEe CO CHEXEeHWeM TODH3O0HTA BOAH H HA HAYANEHOM
yuactie, B padore /I/ npreopurcA IpafMr CHUNXSHHA IOpDHAIOH-
TA BOAM AAA naGOpATODHODNO pycra perd Baxu, rge B HAYaAND~
HOM CTROpE NpPEeKpameHEMe CHMXEHHA TOPM30HTA BOAM OTMEYAETCH
I'OpPHBOHETANERHHM Yy49acTROM rpajnra.

[[ponecc pasusEBa B PACCMATPHBAGMEX YONOBMAX MOXHO
YCNOBHO pasGMTE MO 3TANAM.

epsuif STan OoXPaTHEAET NMEPHOX BPEMEEH, B TOUYEHNE
KOTOPOT'O MORHO NMPHOIMXEGHHO CYMTATE MACHTHYHHM CHMXERME
POPMB0HTA BOAH B CTRODE CNMAHEA ANR ycUOBEE pexm 3 W pemn I,

Bropojfl sTan oXBATHBAET BPEMA, B TEUYEHHEe HOTOpPOIrO IO-
PESOHT BOZH B pycie PeKE 3 B MECTe CIMAHHA OCTAGTCA MNOCTORH-
HEM = OB3MC 8pO3KM (BaKpenneHHas TOYEa) ANA pexn L, BTh mo-
PROZH B MpOLECcCe DasuHBA MOTYT YepeXOBATLCH,

PaccMOTpEM pasMyB KAXzofl pexa B OTZENBHOCTH,.
PasuHE pyclla pern 3,

IpEHMMaed clepynnMe JOMYmMeHMH:
I) pasMHB MPOMCXOAMT B YCNOBMAX mmockoff sagauns
2) peccMaTpHBAETCH HHTEDBAN BpeMeHE, B TeuUeHNe EOTODOTrO

YYeERD@HHEe YDOBHEA BOXHM HEe3HAYATENBEC IO CPABHGHED ¢ MO-
HEEeHEEM XHA,.

[lpir pacemoTperMn CAnanca HAHOCOR JNA pPACYeTROR CXe-

M pasuuBa pycxna 3/ Radm nonydeHo ypamxEemme pefopMamnm B

il il
v
P(0- U’)a gf gf S LLCRTAr e

rge gﬁ- KO2PPHIEOET NpPONOpPIEOHANEHOCTH, l;f" =.j£='
( C = roshbummesne Hesm); ?
{,: {,I: ~ COOTECTCTBOHHO CPEANAR M HEPASMHBANMAR CKO-
pOCTE MOTORA;
ﬂ =~ HONKYEGCTEO HAHOCOB,NOCTYNANMMX M3 BEPXHErO.

Oreda.
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Ypaskenwe (I) mOnyd4eHo Npw YCHOBHM, 4TO NpUpameEKe
NEUCHTAPHOTO PACXORA HAHOCOR dﬂ B DE3yNLTATE DasMuBa
pycla Ha yuacTke AmuHol oS lul:uu BHPASHTE NPUOTHACHHO
nonHuM pufdepernuanod,. Taxoe gonymesnMe NOBIMAET TONBKO
Ha TOYHOCTH NONYYeHHOY 3ABMCHMOCTH S = f(fz,f Y- f3/s

pH paccMOTpPEHMHM DPE3MHBOB, OTEBEEYADMUX AONymeHnn 2,

qyneH 7~ MaX, MMM MOXHO npesedpevs, Toraa ypaBReHMe Ae—-
@upuaﬁi; MpUMET BUT

b _ .. gz
W-G) 5~ 55 -=-Y6¥U-0) 5 (2)

YpnBrenue (2) MORHO MONYYMTE OGONee TOYHO YeM HTO
cienaio 5 padore f3/, cremymupM olpa3ou,

.3 COOTEETCTBHHN C DPHC.2 TPAHCTODTHDYNOHY® CHOCOOHOCTE
NOTOKA B 4aYale DACCMATDHRAGMOTO YYacTia O003HAUMM Ye=
pe3 /1 pacxos HAHOCOR, MOCTYMMBEMX B Hadale ydYacTHa
PA3MHBA DEHK 3, - Yepes D s DPA3NHBADOYR CMOCOGHOCTE
NOTOKA MOXHO NPECTABMTH BHDAXEHHEM @ = 0 - ﬂf « Jne—
MEHTApHOE Np¥pANeHNWE HATDY3EM MOTOKA HAHOCEMM 33 CYeT Npo-
AYKTOB DASMHER BHDASMM TaK:

P db,
dﬁ"#{? 2 cls- [?—df (3)

e a—g-—d& -~ YHENMYEHIe HAPDYSKK MOTOKA 38 CYET HAHOCOB
npw pasuuBe pyena uuctoll Bomoli;

04 =L dl ~ npupamenme HATpy3KM NOTOKA 3a CYeT HAHOCOB,
df MOCTYNanmMX B CTEOD CAMAHMA (MAN B MmURHK
Osed THApOY3Na).
YpagHenMe GaiaHca HA DacCMaTPHBACMOM yUacTHe MOEHO
3anncaTh TaK:

[ﬂ (—E—dﬁ aﬂ fjdt"—"‘_ ¥ ﬂ d&-_{q,}
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focAe HeROTOpHX MpeolpaloBanuii Cyzew WMeTH

5‘9 G- _ypdz ds | (5)

Samennsn 55#5—-91?F 0)=4 [El_é&d[

Kak MPUHATO B padore /3/, monyduM ﬁrpa:uﬂamm (2)e
Ina pemenmus (2) nmpuuuMaes GOpMyNy pacxoja HAHOCOB,
npeanoxereyn D.I.Heanenxo /3/:

ﬁﬁ%,__ﬂﬂ., (6)

t?ﬁlfF-J'F'ﬁ*f

me‘g o f
Qmmryty—ahy | agm—my

Szeck -?fﬁri‘:' - uﬁmeum BEC BOZH;

=310

W = ::pa:umﬂ rUApaBiIBdecKan KDYMHOCTH COCPARa Ha=
HOCOS;

¢ = xoabjunmerT Meau;

B~ mupusa pycna;

{?- YKAOH BOAHOM NMOBEPXHOCTE B pycle CTATHYECKOrO
PABHOBECHSA

Indpeperaupyn (6) mo & = nuncm:a.nﬂﬂ NPOMIBOAHYD B
az ah

ypaeHenue (2), & TaKKE NPUHAB yCIOEKE 3F =— 3t nocne
HEROTOPHX npeodpa3oBaERit NOMydwWw

30,
(@h-a,)52- HF"‘"’?@';“ o
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rae ﬂ3=—§ﬁ—’%—ﬂﬂla‘ﬁ ? a= wga-a") s
a,= I::P(G—QF) :

3nech ﬂL;—panxnn BONH, COOTBETCTEYOWMH Havany ABHEC-
HUA HaHocoB ( ﬂﬂ=ﬂh§£ Yo
Suakx MmHyc B mpamofl wacTE papeHcrea (7) NpHHAT AAA
MONYYEHUR MONOXKHTENBEEX 3unayeHuit ﬁ% s TaKk XAk (QyHKIMA é;

B Hamem ciryyae yOupamwas, ¥ NMpPOM3BOJHAA OT Hee OyAeT coO
3HAKOM MHHYC.

Qopuyny (7) pemaeu ¢ MOMOWBD XApaKTEDHCTHYECHHX
YPaBHEHMH

e AR, . - | R (8)
ﬂﬁ]—a*_ ::}_h?"' Ey

3 (B) nueem cnepyomee M3 BOIMONKHX pemeHMit:

f@ﬁs=ﬂ flaji-apdt=[a,-ah)dt+c,» (9)

OTKYZA
aﬁh% ..—_({.I Fie ad jh")f +C.: (10)

MocroAnuas MATerpupopasua (, OTHWETCA N3 HAUalb-~

ANX Yonosuit ( ¢ = 0; ﬁ=‘r‘; (5) )z

o~fafes)]}s- (1n)
Yparterwe (I0) c yueToM (II) npumer BMA
P ~%(S)] g,

(12)
a,-a,h
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Fend NpHHEATE DYHKIHMD h = 9‘? (S) raxo#t, uro gas
noGoH ANMEE S  TAyOMHA NOTOKa I‘[l:If:TD:FIHHa, Te€s N1= '?"(3 )=
h5 » 70 (I2) nepemmmercs Tak:

__ 4, -a,h
Sﬂmf ; (13)

YpaBuerms (I2) u (I3) B OTAMYHME OT aHanoruymHx /3/
HMepT Conee npocTold BMA. MX MOXHO TDHMEHATE ANA YCHOBHH
pasunBa, KOTOpHe paCCMOTpEeHH B paGorte [3/.

3 mupamenus (8) HMMeeM eme OXHO peEHEHME:

ds dh
== - - (14)
ah’-a, E?é?_f'r_'

OTKyA2 MoOcAe pasjeneHld MEepeMeHHHX, A TaKEe HEKOTODHX mpe-
00pa3osaHnll moayduM

_ f(ﬁa_ 4a, )dh-— ﬁ&df (15)
Peman (IS) u m:en B BHAY, 4TO npn f =0 f. = @. Ha-
X0 MM
P-4=0-F
HIM ﬂ=a

Yenopwe (I6) noxasusaeT, YTO TPAHCOODPTHPYOMASN CMNO=
COOKOCTE MOTOKA B HAavaie pASMHBASMOIO yYacTKa pexd 3 yme-
IeHHO paBHA pPacXoAy HAaHOCOB, KOTODHH COCTOMT U3 pacxXogos
HAHOCOB pex I ¥ 2, T.8.

ﬂzﬂf_f +‘2,E s

5

(Is)
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PasMuB pycla DexH |

B peaynepTaTe CTpPOMTEALCTEBA THAPOYaNna Ha pexe I H
gafiepEaNEA HAHOCOR B BepxieM Obede B HUEHeM OyjeT Halio-
AAaTHCA o0mMM paswus pycla. [pnde, B 3aBMCHMOCTE OT Be—
ARYUHHE nopnopa B HexHKl Oned P HavanbHHE MOMEHT BRCINyaTa-
OHR OyXeT MOCTYNATE MMCTAA BOAQ MAM NMOTOR C HEKOTODHM KO-
IUYeCcTBOM BIBelleHHWX HaHOCOR, [lepHox A0 HAYana DOCTYIIE-
HMA B3 PepxHero Ohefa pycHOHOpPMHDPYDMEX HAHOCOB CHEAYET
OTHECTH R DAa3MHBY pycna wmcToit Bojoifl, TAaKk KAK HEPYCIOBHO.
fpaxnuM BIBEHCHHHMX HAHOCOB HE& pa3uyB He BINADT, TAK KaR
YHIOE BOZHOH MOBEDPXHOCTH B pycle CTATHYECKCTO PABHOBECHA
npesumaeT NMOTPeCHWM ANA MX TPAHCNOPTHpOBAaRHA. Paswep H
KOMEYecTBO pycaodopmupyomux dparmel B xaxpoM KOHKPETHOM
caydae ONpeZenAeTCA MO MeTOguKe, HanoxexHod B padore [4/.

Onpenenys E3MeHEHHA pacXoja HAHOCOB peru I npe cay-
Yae pa3MuBa YMCTOR BOAO#, NPAHNMAR Te Xe AONyMCHMA, 9TO
MCHONL30BAKN NMPH PACCMOTPEERH pasMHBa pycia DEKR 3.

Bocrnoasayeuca ypaRHeRAMeM xehopuaume, NpeanoxciHEM
WM, Jgnn:

BafB npomamo n us (6) mo S i mogcramus B (I7) c yue-
TOM YCHOBWA == 7 TL0U Y VMM

at
a b -4a)9h _ v 50h _ (18)
PemeHne 3TOr0 YPABHERMA POPHOIHAYHO pPEMEEMD CHCTEMH

ds __ dt _dk )
afi-4a, B0 O

(I8a)
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DTEYAA
¥ ?h€3=(4a;czﬂhf)t+ﬂ,, - (186)

Onpezenmz O, H3 (I86) nmpu = 0 ® mozcTaBMB 6TO
agavende (IBC), momydmm

4& -Q h

ECT® MDUHATE, 9TO AN ANGOTC 3HAUEHRA S, F(J)-—-/z 70
ynes MMETE

f_“

18 as 2k aﬂ” - (20)
Y[ h]

Jins nomyuemun rpapuxa A = # (S 1) npe yonosum
OpUMeHeHNs B pacuerTax ypasHeuun (I2), AINHY DasMHBAEGMOTO
yiacTka pexn I pa3OKpaéM CTBOpAME HA PACUETHHE YUACTKH.
s raxzioro cTEOpa mpE MaBecTHOM [ (§), sanasascy pas-
nwynswn spavemtam /2 >F,(S) ﬂlI]:IﬁJ[BIHEH COOTBETCTBYI~
mee I , 2 saTes crpouM rpa@n: h=h(s, t ). llo rpaguxy
cease [ = [ (h) yeranamamsaew & zam xaxmoro #
crpony rpagux 2 =2 (5, T ).

JnR nmeproro arana pasMuBa, KOT/A CHWEEEHE IODH30H-
T8 BOAH B CTBODE CTMAHMA HAEHTEVHO KOX AXA pexd 3, Tak o I,
IAMHa S NDEHAMAeTCH, KAK NPH CBOCONHO DACHPOCTDAHADMEMCH
paswsee, flpu 9TOM YONOBHO CYMTAeTCH, WTO peKa I mpuTOKRa He
HMEET M DASMHB DAcMpOCTPAHAETCA Ha AJNUHY, 3HAYHTENBHO Npe-
BHOADEYL DAaccTORHME 0 MectTa ¢axTUVecKorTo cNMmEdf, [pHHA-
THE B PACHGT QMRIMBEOY AANHH NOSBONMT ONpEAendTH CHUEEHHe
TOPA30HTA ROjH pekw I B MecTe CIMAHWA,
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.-.1" Inf BTODOTO BTANA pasMNBa, KOTZAA IOPX3OHT BOJH B.

| MECTE CTHAHMA COXDAHRETCH MOCTOSHEMM B TEUCHHE HEKOTOPOIO
*];GIEHH, B pacuer NpuuMMaercs QaxTuvecKan AIuHA {,
f-‘{pur:..I}. 8" (S ) npunuxaercs no sHaveRHAM ITYOHH, OT-

0
. pevanmMM YCIOBMAM KOHNA NEPEOI0 3Tana PasMuBa.
4 IlnA MpUONMEEHEHX PACYETOB BTODHM STANOM DasuMHDa

h
hﬁlﬂ yCIOBER PeKM I moxuO np&n&ﬁp&lﬁ. B arTox cCAy4dae pacuer

:.,HIE."EHTMLHG YyOIpORaeTCH.
Pacxog HarROCO® B cTBODE CAMAHHA ONPEAENASTCA MO 3a-
‘E'-BIQEHEIETE Tif

&
4,=4+-C5)- o

= OHTOBOM pacxon pycuodOopMMDYDERX HAEHOCOB, pac=—
CUMTHBAGTCHR MO 3aBucHMOCcTE (6);
= o0mad JAMHA yYacTka pychia pekd I 70 Mecra cams-

3

-F,, :I:IE

F HME € MPUTOKOM,.
£

3

3

4
4

JiHa PAacnpOCTPAHGHMA PA3MNBA O  He OrpPaHWYHBACT-
| Of pacCTOAHMEM A0 CTBOPA CAMAHMA, OHA ONpPEACHNASTCA 38BHCH-
- MocTER /5/

(22)

J= Mi—.&{ff@?'-ﬁf ;
aM

_mﬂ M="§"(qﬁq#" 3}; ff‘_'}'if(j’;"yp)‘

. 3ecs H GuroBas TNYGMHA MOTOKA:
H ~ I'Ny0nHEA NOTOKa, OTBeYAMOad HepasuuBaunei
X CKOpOCTH;
j’ j’ FHIOHH nﬂmmn MOBEDPAHOCTH, COOTEETCTEYLLME
d’ mﬁﬂﬂau 9 ._.H *

%
|
|
F

.
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G, - Gurozoll CTOK HAHOCOB 3a PACUCTHYD CAAMIY
BpEMeHH,
us ypasnemut (2I) u (22) cmeayer, uro mpu I =7,

$=4; €f=’£}

WHuME clOBaMH, nocne fﬂ, IeT pasuHBa pyciia pexu I, pas-
MHB JOCTHIHET MecTa CHHAHMA C pexofl 2. B AanpHefluew c
yBEIHYEHUEN ff}{n HAYHET YMEHBHATHCA , 9TO Bl
aopeT Zedopualup pyclia DeKH 3.

B cayvasx, XOrga B CTBODE CIMAHHA OCHADYEMEBAETCH
Gaauc 2poaud (3aKpenNesHad HepasMuBaeMad IIOCKOCTB), He-
dopuanup pycna pexu I, mOcCAE TOrO KAK PA3MHB JOCTHIHET
GasWca 3PO3HMM, MOXHO PACCYHMTATH [0 MCTOAMKEe, NMpUBeNeHHOHN
B padore /I/. CHMEeHMe TOPMSOHTA BOJAN ONpeAeNAETCA IO

Y PaBHEeHHD

Ao

H= H' f"' %-7 X 5 (23)
aH,=aH-y, +2(% y)(i‘ )

rae ,g,jf ~ COOTBETCTBEHHO OHTOBON YKIOH BOZHOW NoDepx-
HOCTA M YKNOH, OTBEvaniuil Hepasunsanmef
CKOpOCTH;

oH=32,; %'=%%+*5%%)

gﬂ- paccToAHHe OT MNOTHHH Z0 CGasmca 9poOsHH, B
HAWEM clydae ;
K = roaddauuenT yMeHbBEEHMA YAGIBLHOTO CONEDEAHMHA
MAK pacxoja HAHOCOB MO CPaBHEHM® C OHTOBHM
B CTRBOpe (Oa3uca 3pO3HH,
Anfa pacYeTa pa3uupa Tpelyerca aaznarscen KopdduuneH-
roM K  MeHBOMM exMHEMUM, T.e. 0,955 0,50; 0,85 u T.1.
lo supaxenup (23), BHAYANE BHUMCAAETCA CHUMEHHWE IODH3OHTA
BOJIH B PACYETHHX CTBOpAX, YAAN€HHHX OT NJAOTHHH HR® PACCTOA-
HHe T , 3aTeM MO COOTBETCTBYNOmMM Qopuyram /I/ - HOHMEeHMA
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“gHa B PAcUETHHX CTBODAX ® CyMMapsull o0meM pasunsa, Mo Ko-
_ gopoMy ompejenseTca Bpexss [ -, orsevawmee 3aiaHHOMY 3Ha-
 wemun K
Burpoag pacueTHOHl 23aBHCHMOCTH
" W3ueHeHMRE KOa3QpduuomeHTa K 0T
“ppeMeHH pasuuHBa (pHC.2)

" YpaBHeHMe KPuBOH CBOGOAHON NOBEPXHOCTH B PABUHTOM
pycie ¢ yueToM Gasuca 9POSHM MOEET OHTE NPEACTABACHO B

~sune /I/
KX
%% GR @

POpMYyNYy MOBEDXHOCTM AHA Ha MOMEHT EpPEMEHM t womno
3anucaTk TaK:

.Z',g?: y-;-ﬁé_. --A"r . (25)
Brpakenue AnA o0beMa PASMUTHX HAHOCOB NpEACTABHM B
I.' BT

3 7 (26)
Wm&w=5f§9ndr‘ﬂ @), dx>

e ( % "!_?u {% :5?- , = TMOBEDXHOCTH JHA N0 BHDAKSHAD
(25) cooTReTCTBEHHO ZANA 3SHaUe-
K, uaﬁ;h; (HH }Em,}i '
8 - wupusa pycna.
Nogcrasana (24) B (25), a saTen (25) B (26), CGynem

MMETH?: x,

Whega =81+ G2 1) 72 - GGl

st e Sl
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B pesynrrare pemenus (27) nmocre HexoTOpHX Npeodpe-
30BaHMR 1ONyuuM

Wiggar :_}BH:(:}'“‘}:J(HH- Ko (272)

O6zen pasuwBa W pagy AOUXeH ONTSH paBeH CTOKY Ha-
HOCOB 38 BpeMs T ¢ yueToM KOSPIMIMEHTA yMeHBEEHHR HAHO-
COB B CTEODe (AasKca SPOBKHH. B HANeM Cryuae MOXHO NpPHEATS
sEavenne xoaphummenra, Kaxk cpexmee us K, u &,
Ky + s .

Woagee =t G, ( _a_ﬂ_u“" il (276)

llopcrapaaa (276) » (27a) ¥ pemas OTHOCKHTENLHO t y TOTY9HM

T.E,. )‘[é_:'—

g
e, =k,
t =2 ORoky~Kpury 1% (28)
2 % "v-'r*“,;i-f) (d’ H)i
e {,:- CTOK HAHOCOB 3a pacYEeTHYD ENHMILY BpeMEHH,

B Rauamsuifl MOMEHT BpEMEHH, NOCJEe TOr0 Kak oCmmuit
PasuHB ZOCTHTHET JasWca 2po3uM, KoabiuuMeHT i’ﬂ = I,
Sanapafck &, MEHBOMM enuuuuy, Hanpusep 0,95, us
(28) onpemensen T , KOTOpOE COOTBETCTBYET SHAYEGHMD
K., = 0,95, Jlanee 3a snayenne K, mpuEnMaeTca 0,95,n

ne |
3a7acMCAl HOBNM JHauexueM A, , Hanpuuep, A =0,9 u T.Z.

Fra )
Uew MeHbEe MHTepBan mexgy 4 u X ,» Teu TOuHee' pacuer,
lo mausuuM pacyeTa cTpowTcA rpadur & = # (1 ). BHan
#3MeHeume "4 " BO BpeMeHM, No PopuMyne (27a) wnm mo Bu
Eexup (276) maxommu W pasy ¥ CTPOMK rpagux W f{f}.
Pacxox HaHOCOB pﬁn I B CTROpE CAMAHMA l:nn onpe=-

ZASNATH N0 BHPAXEHHD
FaWe AW

'iL Q-at (29)
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‘TAE a'll: JLJ’ ( J"- OOBCMHHR BEC HaHOCOB, Js- QOBeMHH A
BEC BOAH);
{] - pacuerHui pacxox BOZM;

af’= f'ﬂ'*f;, - pacueTHHll MHTEDB&A BPEMCHN;
AW= 00HCM CMHDEEMHX HBHOCOS 33 pacueTHHH

unrepsan Bpeuens (W~ W, ).
lpozonsuul npoduak ropuaoHTa BOAH M IHa B pycle

pexd I MOXHO MOCTPOMTE MO MeTCAMKe, WamoxenHo# B padore [I/.

- Pasuus pycna -peku 2.

Inn Bpewmenu pasmusa ¢ >t, Dacxoj HAHOCOB, NOCTY=
nawmuit #3 pexM 2, MOEHO ONpPEAEnATE NPHONHECHHO MO BHpaXe-
Hun (29). O0peM CMHBAEMHX HAHOCOB A BpEMCHM i‘, nmpu yec-
ROBHH TOCTOAHHOW WMDHHH pycAa YCTAHABAMBACTCRA MO NpHUONK-
KeHHOM sunupudeckoit dopuyne Q.l.Myxamezxasosa /6/:

Bh 28, 2
ﬁ:qﬁ(hg—) ;+qn5(fgf) J ’ (30)

rpe ﬂ = GHTOBOK pacxof pycinohopuHpyDIMX HAHOCOH
Q— BEAMYMHA CHUEEHWA TOPHIOHTA BOLM, B HaueM ciy-
yae B CTHOPE CAMAHEA;
{ - NpOjONAMTENBHOCTE DAlMHES;
ﬂ- OMTOBAA WMpHHA MOTOKA;
/{,- rAYOMHA MOTOKA HA PACCTORHMUN (2+3) 8 or wecra
CHUEEHHA TOPU3OHTA BOJH;

Jp - GuT0BO# YKIOH BOAHON NOBEPXHOCTH,

Ins uMomenTa BpeMerm 1, OOBeM OMHDA Wﬂ HAXOZAT
no pHpaxendo (30) npM NOACTAHOBKE B HETO COOTBETCTEYOWCIO
3HAYEHUA % , OTBEYAKLMETO CHUECHMK POPAZOHTA BOAM B CTEO-
pe CHOMAHMA A yKA3awHOr0 BPEMCHM.

O0peM CMMBASMHX HAHOCOB 38 DOCHSTHHY UHTEpBAN BpeMe—
i al = f§-t GyzeT paseH n\ﬂé= Wﬂ-\ﬂ; .

B

{
Pacxop HaHocOB OnpejelfeTcA No BupaEeHup (29).
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OCT e I OXBEOTO N JA DAa3MHTOI'C pYCHA.
o rpapuxy ceasu M = U (h), nacrpaauﬂnuy no
ypapsesun (6) anA COOTBETCTBYDNMX 3HAYEHHH g p +0

pacCUYMTHBAGTCA I'IyOMHA NOTOKA }?ﬁ B Havyane yqacma pa
Ba DEKE 3,
danaBafchs TrAyOHHAME' h -{h mo popuyae (I3), ycra—
HeBNMBANT S Aan Kaxporo A . juA N onen A pACUETCE
BHURCNEHHA BeayTch no fopuyne (I2): sagapanAch pasIAUHEMM
SHAYEHUAME ANS pacueTHHX suavemuit J onpepensor 1
u cTpoaT rpapuk cpask A2 = B (S, F )e

JlnA DOCTPOSHMA NMPOJOABEOIO NpofMAR BOCMOAL3YEMCH

ypaBHeH¥eM HEPABHOMEDHOTO, MEZNEHHO M3MEHFDNEIoCH JBHXe-

HHAR =
%) u 0u u® ; Ou
Rﬁi g ds ¢ gat 1)

Bupaxas (3I) B KOHeYHHX DPASHOCTHAX, MOCAE HEKOTODHX
NpeotpasoBaHMif NOINYYHM

ay=y,- % ="%(k)ah %(ﬁ)ﬁ*?g(b)ﬂd f;v (32)

a«’.’ Z

af Q
@(ﬁ) ﬂ—?*z fa‘z) =252

e Y(h)=zrx

Ina HaxoxgeHus —%—- BunonsMM Aadde pOHUUPOBAKHHE ypaABHE-
g (I10):

5a 1 Sdh =~t3a, Kdh+@,-ak)dt >
OTKYAA

a=20 d"’ &-ak (33)
at 5{254‘2‘S+Mf AT
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- “Ypapuenwe (32) nepennmen B BUAC
%=y ;ﬁ(ﬁ)ﬂh_g(}ﬂds; U(hdas-A, - (34)

YpasHenue (34) analOrHuUHO YDaBRHCHED, NOAyuYeHHOMY B palo-
r¢ /3/, M OTAMUAETCH OT HEGTO 3IHAUEHHEM .ﬂ‘ . TeM He uenee
ypapHeuue (34) MOZHO NPHMEHATE ¥ AAR YCNOBHMH pasMuBa pyc-
na, paccuorpeniMx B padore /3/.

Ina nocTpoeHHs npoaoianHOro npoduna B pexe I ¢ no-
women (32) ua (I86) Haxommw:

_oh _dh__4a,-ash’ (35)
Ay =t Yatf T 3ath s 3a Rt

B ypaBuenuu (34) npMEMMaDTCA CPeXHES 3HAYEHHA IAYONH MeR-
AY ABYMA pacUETHHWMM CTBODAMH,

PacueT BejeTCA HAYMEAS C HMEHEro CTBOpA, I'Ae M3~-
PeCTHH OHTORAA IAYOHEA M OTMETKE DOPH30HTA BOAM; NONOXE-
AHe HAWEWCHETO CTDODA ANA SAMAHKOTO MOMCHTA BDEMEHH OMpe-
AGAAETCA ANMHOH pAcHpOCTDAHEHWA PASMHBA, BHUMCNEHHOM NnO
sasnciocTaM (I2) wmu (I3).

InA pacueTiHX YyYACTKOB OTMETKM TODM3CHTOB BOZH
yCTaHABNIUBANTCA B CTBODAX.

OTueTkH ZHA B PacyYeTHHX CTBODAX ONpEAENADTCR Kax
PASHOCTE OTMETOK POPH3OHTA BOAW ¥ IAyOun MOTOKA, OTREYAK-

WMX 3aZaHHOMY CTRODY.
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.H,AIHEB
HOBASl KOHCTPYK(MA HAHOCOYAOBHTEAf JAf KAHANOB

OmuT SERCINyaTEOMM BOXOSACOPHHX COODYReHEf HA peKaX
TOpHO-NDEATOPHON BOWH, HeCYMEX JONBNOE KOANYECTBO AEHOCOR,
NOEA3HBAET, WTO TACTH DPOYMHX HAHOCOP HOM3CEXWO NPOHWKAeT
B Eanamd, JOWHEHEe WAHOCH [MOMNAfa®T B BOZOOPHEMAHE OCOCGeNHO
B GONBEOM RONNYEOTBE B NMOPHOL EBHCORMX MPONOHTOEB BOZO2alo-
pPa 28 CYET HEeCOBGPWOHHOR KONTOROBEM I'REPOYaXa.

[pn GecrmoTHERON BOZO03aC0pe KARANH NOYTH COBEpmEH-
N0 e SAUMNEHH OF ZONHHX Rapocos, [lonaBume B KATLAN ped-
FHE BOBENENWHEe WANOCH MOTYT ABNATHCH MCTOUNNKOM 00pa3opa~
FNA AOHHHYX NawocOB, Borr@oe KOINYEeCTEO HAWOCO® B EAHaXe
cmocofcTRYET SANSCANND eI'0 I'ONOBHMX YWacTKOR M, cAexoBe~
PEABH0, YMEHBUOEND Or0 NPONYCRHOM CMOCOOHOCTH, JT0 HHOH-
paeT cephesHHe SECAAYATANMONEHe saTpymewns. Mcciemosare—
AfMME W NPOEKTHPOBNMKEME MPEAAOXERH pasiNvHEe COOPyXemHs
AEMA Gope0H ¢ FANOCAMM HA KAFANAX: OTCTOHWMER, MNECEOIDE~
BMENOBKE, HAROCOYAOBHTENH M Tofe /I1,2,3/-

Komcrpyrnus NpeiiaracMor0 HEMN HANOCOYUIOBRTENA RAA
EANai0R paspadaTHBANACE B Omfene pyocox CAHFIPH, Hamocoymo-
BETENs NpofRasHAYEH XNA OTBOJA AONHHX WAHOCOB X8 Kanana
ReCOMEWIN MPONMBEEM PAcXOZOM BOZH B JONOBMAX WeNpexpaman-
meflcs BOOMOZAYM B CNOTEMY. OH MOXeT yCTPGNBATHECA A2 AN~
go yYacTE® EuFana Dpd YCHOREE, YT0 OyZeT ofecreloHo
PPANCNOPTEPOBANNE OPOMEBAEMHX HANOCOE OOPATHO B POXy AN
TOTHEONTEE TACTH WOCTHOCTH.

Coopyzemrme npexcTaBufeT coCol oluymull mEWe-peryns-
Top OTHPHTOTrO THO4, E MOPOTEé EOTCPOrD N0 OCH RAENOIO HpO~
neTe YCTPAHBADTCA WAHOCOYNANIWBANEES OTBEDPCINA ¢ TODHIOR-
TONLAVM BXONOM (BXOZMME OTBEDPCTAA B OTACNBGIHE raleped WIN
B EGIN9KTOPEYD TaNcpem, T.6. B34ech MOXeT OHTH JIBA BapHan-
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‘ra) (pnoqsl). SaTROPH yCTPANBADTCA B MpeAedeX COOPyREHHS:
HAK B KOWNEe ranepell. Fanepen BuBezeru sa mpefelH coOOpy-
xenHA. [epes HaNOCOYNABNMBANHMMM OTREDCTRAMM HMEOTCH BO-
poFKOOOpasROe Jrayllerne, Opeinasravennoe NIA [IABROrO
BXOJa MOTORAa, A TAKES FNA HANDABNOKWNS ABHrAOWMXCH ZOWHMX
HANOCOH,

[puEnan paGoTH COOPYXEHMA OCHOBAW MA HCMNONBBOBE-
HMN ABIGHMA THADABANYECKOTO PKPANMPOBATMA ZOHREX cTpyit,
BOSHERENWET? OpH OJTEEAaFMN NOTOKOM TRODEHX Iperpazn, B
QacTROCTH OuNK0B. [ipn ofrexammm moromoM ONwRa odpasywTCa
XApaKTePAHe HNCXOAfMMHE TOKW BAOAE N0G0B0f ero mopepxHO=
CTH, KOTOPHE B WHXHEM CHIO@ NDHWMMADT WaNpaRienna,olpat-
HO@ OCmeNy FanpamRieowHr NOTORA., 970 TeYewHe CO3naeT Nepex
OuqHOM W BA0NE Wero "Cesmawochynp S0Wy™, B EOTOPYD we Opo=
HAKADT JOHAHE RANOCH: OHH OOXOAAT ee, jpurafck yaEoff mo—
zocoli, coBnmagammoit npUMepRO ¢ Ocenoi awwmel mponeTa f&/.
HaHOCOYAOBRIKBADNEEe OTBEDCTHO, YCTPOOHWOE HA NMYyTH ABEMramD-
WAXCH HAKOCOB (%.6, B MPGJENAX MONOCH JBHTADEKXCH HSHO=
cCDp), J8XBATHBAOT KX B ralepen, [pm Taxom omocole 3axBa~
T& HAHOCOR 3WAYMTENLEO COKPANACTCA Pa3Mep COYeHNA Iano=
pell P IOPMBOHTANEFNOM HONDPABNEHMM, UTO NMEST BAXHOE SHAYO=-
FHE RAA YMORLUORHA NPOMHAROIO DPACXOAA BOOH.

Kax HaBecTHO, ramepen oCHafan? BHCORMMN NOKA3aTE
AMEN N0 TPARCHOPTHPOBARAD I'HAPOCKECH, NODTOMY B Npejfidw=
PEeMOll KOHCTDYRUMK B HEIAX COHPANCHHA PACXOZA OpPOMHEHOM
BONH AAA OTEONA YNOBNEHWHX HAMOCOB MCHNOABS0BANA Iamepes.

Hon¥gecTs0 MOZXOZANMX K GOODYRERND AORWHX HANOCOB
SABHCHT OT PACXONOE BOTH B KAWale, EOsddHOHMEnTa BOXODG=
6opa, MYyTHOCTM MOTOKA B DEKE K Tels, B CHBASH C 3TN COODY-
ECHHE MOKHO MCHON530BAYS KAK FAHOCOYNOBRTELS ReNPEPHBROIO
A MSPHOAWYECKOI? AoldcThHA, [IpH OTROCHTONLNO NOCTOARHOE
Pacxoze AOEAHE WAROCH RONPOPHBWO OTDOXATCR MO raNepesM,
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Puc.] HamOcOyNOBMTENE ANA KamamoB: I-ganax;
2=HaHOCOYAOBNTANE] 3=HAROCOYNABANBAN=
mee oTEOpOTNE; 4~BXOAHAR BOPOHRA; S=Ia-
xepen.
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YacTRuyROe DEryAMDPOBRHME BENMYMHH NMPOMHBROIO pacxoja Npo-
H3BOXMTCA 2aTBOpaNMM ranepefi,

lipu 3HauMTEnBHHX RONEOGAHAX BEJWYMAH pacioja NOH-
HHX RAROCO® B KAHAMEe HeNpepHBHag padoTa ranepeifl cTamoBHT-
CA Fe 3KONOMHYRO{, Tak EKaK MpN MAlIHX pacxojjax HAHOCOB HE
nenecoo0pazro cOpacHBAETCA FeZOTpYMerwwif HamocaMM MNpOMHEP-
Ho¥ pacxox BOmH. B aTOM clydae MOXHO nmepefiTm wa Gomee
SKOROMMIHY® NEpHONMYECKYD padory ranepell, SamINYapmyDCH
B CMEHe MEepHOZOB HAKOIENEA K NPOMHEA HANOCOB B Eanale,
YacTs KHawaia BHEE RAROCOYIOBMTONA MCNONBR3YyETCA B KAYECTEEO
OTCTORNMEA, B ROTODOM AREYMYNANMA WIK NPOMMB HAHOCOB OCY-
MECTBAANTCA MYTEM K3MEHERMA NMOANEPTOTC TOPHSORTA BOOH 3a-
TBOPAMK cOOpy®enus, [[pH axXyMyNAUME HANOCOR Treieped Ha-
XOMIATCA B BSEKDHTOM COCTOARHE, & NPH NMPOMHEE OTKDHBADTCH.

OcrORPHOE BHEMAHNE B HacTOAmel padorTe yAeNANOCH HC-
CNEeROBRAMAN MOCTYIUIERHA WEHOCOB B HAWOCOYNABIMBANWME OTw
BepCTHA B paspadoTKe DANMOWANEHHX KONCTPYHTHEHHX SVeHER-
TOB COOpYReRHA, dPfeRTnEHOCT: padoTH AARQCOYNOBHTEAd B
SHaYHTEIEHOR CTCMERNH SAEMCHT 0T KOWCTDYKIME NoAxozmoll ga-
CTH HAFOCOYNABIHBADNUX OTBEDCTHH.

Hecneposanua BOXONPHEMHHKOB, COBMCHNEHRHX C Iaje=
peA¥H MOKA3HBRADT, YTO OCHOBAOH NPHYMHO{ MPONMKNOBEHHA Ya-
CTH JONFHX FANOCOB B RaNan (MM BOZOBORH TYpOMw I'9C) aAp~
nAeTcA ofpa3aopanNie Nepel BXOJOM B TANSDED LWPKYIAUMONHH
A BHXDEEBHX TeYernit, KOTOpHE BAMyUMBANT H FENEHap? B BepX=
HHE CAOH MOTOKA YacTh AOHWHX Wawocos /5,6/. [(pasuaAsro pHG-
pPanHaA KONCTIPYHUMA BXOARNOH YACTH CO3gaceT CNATONPHATHHE Yo
JAOB¥A BAA TNABHOTO Oe3BMXDPEROTO BYOJE MOTOKA B HAROCOyMaE-
DK BADMHE OTBEPCTHH.

. HaCTOANMME MCCAERCDAHAAME DEWONHCEH CAGAYONEE OCHOR-
RHE BONPOCH:
a) BMOOD pPamMOBENbHOH KOHCTDYENMH TOAXOAROH 4o=
CTH HAROCOYNABIHFANEUX OTBEepPCTHH;
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() mudop WAMAYUNEro MeCTA PAcTNONOREeRHs HAROCO=
JUOBNABADEAX OTBEPCTHR OTHOCHTENERNO mauana OWYKOB:

B) BUHAHEE NMPONERTA NPOMHBHOIO PACXORA;

r) mmmarEe gooddEmEenTa cTecHemMAa Ha abPeRTHE~
HOCTE ‘pPAGOTH HAHOCOYNOBHTENA.

Hccneporawkg MPOESBOAMAMCS B NOTKe; anupa padowel
gacTe = 3,0 u W mmpawa - 45 ox (puc.2).

B komme nOTRA MMEETCA OTCTONFME ZNA YAABNMBARKA
AAROCOB, BHRECORNAHX NOTOKOM BOAH. Mozerms coopyxemms Ouia
ycranosnena » xorneBolt wacT® norxka (puc.3). Nlpa Owura W
NpUMHEAOREe K CTENKaM J0TRA ABA NONyOWIxa O00pasOBRHBANM
TP OZMAOKOEHY [0 NHDHNe NpOXEeTAa COOPYXeHMs, B maxgom Ms
STHX OPONETOB FCTAWORNENH TPYORH amaMerpos IS MM, HMHTH-
PyOmAe TAlepeM KPyriAOT0 ceYeRNmfA, IPyOER 9TH C [MIABHEM MO~
poporor wa 90° mupezems sa mpezenu NOTHA Yepes ero GOEO-
BYD CTCAKY. B BHEeONNOM WaCTH OFH KNEDT MPOACANEENE B
BMfe I'MOKHX TPYOOR TOI'O Xe XHaMerpa, FerynmEpopanke pacxo-
AOB BOXH B TaiAepsAX NMPOIBOARTOCE MyTEM NPHAANWE PAImMY=
HOI'O YENONA IHOKEM YacTAM TpyOoxr, lipm Buxoxe ms razepefl
0N ycTamonXed APyroff orcTOHRMK, B ROTOPOM OCAXAANHOEL WA~
HOCH, DAXBAYANHHE B WAROCOYARRARBADENE OTBEDCTHA.

B xavecTse AOWHHX WANOCOB HCMOAEIOBANNCH DASENUNHG
Mo RPYNMROCTH W JPAKNNORNNOMY COCTABY mecuamue coMecE (radn.I),
OmiTH NpOPOAMNMCE MPH pacxohax POAN B norke 5, 8 m II nfcen,
llpouuBrOl pacxoz BO BCeX OmHTAX cocTamisan 5% or olmero pao-
X078 BOMH, MOAABASMOTO B A0TOE (88 MCKINYEWHEM OMNTOB, 3
KOTODHX BHACHANOCH BAIKSENE EONIMYECTBA IPOMHBROID pacXona
Ra padoTy COOPYEERWA, TPOMHBRNOH pacxos B HUX WeHAACH OFT
10 7mo 3;}.

Yrensrufl pacxXoi MOASBACMHX B RadYale NOTKA WANOCOR
mewrncE cr 0,15 zo I,0 rfa, Umcano Opyze mOTOKRA B NOYHE Rie
me MOZeaM COOpyXerRNA maMmemgmocks or 0,2 a0 1,0, a wmecdo
Pelironsgca - ot 5000 go 25000, OpoxONENTERLROCTE KaXZOI0
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Pro.? Mojens AaHOCOYHORHTERAR: I-RaEoCOYNaRmN-
Bavgee OTBOPCTNE; 2-Tanepenj 3-DPOMCOBIE-
EHfi BHCTYI ¥ OCHOBaHMA OMYE3; 4=-BXOZRAA
BODOHNA .
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onHTR cOCTaBnAna 2-3 waca. Onemka padoTe coOpy®eRHA NpoMa-
BOZMNACH MO COOTHOHEHHED KONHYECTEBA HAROCOB, YNOBNEHHHX I'a=
TepeAMH W NMPOHMKUMX B AUXHKK Obed coopyxerns. Bcero Owno
nporexeno IE4 omuTa.

HaMy WCCHeZoBaRM 5 BHZAOE BXOAANX OTPepcTHil, H3 KO-
TOPHX YeTHpe WMEeNT BOPOHKOOOpA3RyD fopMy (pMc.4). B pesyis-
?aT€é OMMTOB OHNO YCTAROBAERO, 9T0 dopwu 3, 4 n 5 ofecneyr—
BANT MIGBROCTS BXOZA (88 CHABNMX BHXPeOoOpasOBammil H BIMYTH—
BAHKA RAN0COB, $opyy I M 2 MMep? NpH BXOZe N0COBHE MOBEpX-
HOCTH -~ HCTOUNMK OOpasSOBAHHA JaPMXPeRAft M DaNMyIMEBAAHA Ha-
ROCOB, MOBTOMY NMpH OMHTAX C TAKNMH dopMann B HExERE Obed
COODYMEHHS NPOHMKANO GOJNkmee KOAWYECTBO HAHOCOB, Hamfonee
npuEemMAeMoff ZAA MPaAKTHYECKOI'o NMpEMeHeHER ABASeTcH Hopma 5,
fe BMEDEAR KPHBOMHHeHWHX mnocrocTeit B nmpocTad B HCNOARENHH,
o9re fopwa Bxopnoif BODORKM MOXDEDraNach AansMefUMM HCCIeXO=
BARHAM o

Jc?anoBNEen0, YTO RAWNIyuYuMe YCHOBHA padoTH 9Toff ROR-
CTPYENHEM MMENT MECTO NP ok = 60° « 90° ( A = yrom wexzy
GOKOBNMME CTEFKAME RXOZNO{ BODOHKH, CM.pMC.4), Pasumep rop-
nepoit gacTH BXOZHOHN BODOWKE BABHCHT 0T DAIMEPOR COYeRHA
AAHOCOYNaRINBANMAX OTBEPCTHIt: nMpr xpyraofl dopwe orBepcTHit
EMPHHA TOpPDOBOH YacTH BODPOHKH - E,; -} BHCOTA f?ﬁu I?g +d .,

Pasmep BODOWEHN BAONE TEYeNHA (CM.D¥C.4) MoMeT om-
FeAGAATHCA M3 BHpamenns

Ca B +mh,

rae _S?E- AMSMETD OTBEDPCTHH ranepem (OmpezenaeTen N0 I'Mj-
PABTRISCEONY pacuesy);
Q - TONMWFEA Bepxmell KDOMEN;
M= ro3fJUOMenT OTEOCa (NpERHNaeTcH pasgmy 2,0-2,5).
Tonurwa pepxwell KPOMKE AOAREa OHTS BOBMOKHO MeNbmel,
a fopua - oOrexaexolt. KosdjumueRT 0?ROCA BODUFKH HeOGXOmW-
MO NPHARNATH 0OALNE eCTECTBERWOrD OTKOCA (PORTA TDAAH AOMA-
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WX Hawoco® B BOje, Cnemuansras cepHs omHTO® OuHia NOCHS=~
HeRe BHOODY AREMNYYRET0 MOCTE PACHONOECHRA HAROCOYIARIN-
BADWMX OTPepCTHR OTHOCHTENBAO JpoHTA ONUKORE,.

Becero Cuno mccregoBaro 6 BADMARTOB, B YETHPEX M3
ROTOPHX WANOCOYJNABIMBALUHE OTBEPCTHA OHAM YCTDOGHK HA pac-
croArEl 9,5; 6,5; 4,5 u I,5 cu or fponta Ouuxor B raylune
nponeTa WAHOCOYNOBMTEAA ¥ B ABYX — Ha paccrosmui 1,0 m
3,0 cu Bume no Tedeswp OT fponTAa OMUROB, Kax BHARO HA
PHC .5, OT pPAINEMERRA RAROCOYAABIHBAXIMX OTEEDCTHH 34BHCHT
addexTMBROCTE pACOTH COOPYXERME, YTO OHNO OCOGEHHO XOpOHO
SEMETRO B OMHTAX ¢ DASHO3EPAMCTHM MNECEOM cﬂﬁ; I,37 uu,
Hamnyqume peaynkTATH NONYYADTCA UPH DA3MEmEeEKE HAHOCOyIAD-
IHBADLKX OTRepeTHH Aa NMHRK Hagana (dponsa) OHYUKOR MMM B
RenocpexcrTeennoll damsocTH 0T Hee,

Tak, B ONHTAX C PASHOSEPRHCTHM MECKOM 1,37 uM
OpH pacnoNOEeHHH RAROCOOTBOAAMMX OTBepCTHM CAHBKO K JAHAMH
Hayane ONYKOE Mepexparusanock 98,34% wawocos, a B raydmue
nponera (sapwasr I) - 82,30%, 7.¢. #Ha I6% mersame,.-Jansneit-
WHE MCOCHEACBARMA COODYRENHA MPOESBOAKNMCE C yXe BHOpaHHRMM
PAIMOFANBRNMM pasuepaud ¥ ¢opuoll BXOZAHOM BODONKH, & TAKEE
MECTOM PaSMEeNEHMA HANOCOYNABAMBADWMMX OTBEDCIRH, T.8, BXOZ-
HaA BOPOWKA MMena jopuy ¥ 5 (cu.pHc.4), yrom & = 909,
HAHOCOYNABAMBANINE OTBEPCTHA DACNONATANWMCH NDPAMO R JHHAMK
ragana Ouwgkom (cm.pic, I, 3).

Cepus onuTOPR Ghna NOCBANENA YCTAROBJACGHHKD BIMARMA
BEIWYKHH MPOMHMBHOIO DAacXOja B YAGNBHOIO RACHEEHMA NOTOKA
HaROCauW #Wa padoTy COOpyxemwWs, BeAWYWAa NPOMHBEOIO Pacxo=
Zia B 9TMX ONHTAX K3Menanack B mpepenax 3-I0% or pacxoza
BOZH B NIOTKE FA MOZXOAE K COOPYMEHWD H YAEIBHOO: HACHMOHKO
NOTOKA HawocaMu B notee = ot Q,I7 mo 0,7 rfn, Hecox mpe-
MERANCA TONBKO OXROTO BHAa Cpy=1,37 wM (necox R 4,radn.I).
B pesyipTaTe 3THX ONNTOE JCTANORIOHO, WTO RNMAHME BOJNMTINL
NPOMHBHOI0 PECXOZA Ha MPOUERT MePOXBATHBACMMX TANSPERMA
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AOAAHX WAWOCOP 3aBMCHT OT YASABROrO RACHMENHF OOTONA B
NOTKE AOWHHME wamocaMu, [IpM MERBEMX HACHNERHAX MOTOKA
RAROCANHE RIMARME 2TO NPOABIRETCA B MENBEEGH CTENENH M MOY-
T™H HeaaMeTrRo (pHC.6). C yReNNUeNHeM FACHNEHHA NOTOKA Wamo=
caMM BAMAWREe BeNHYMAH NMPOMHBROTO pacxoja Wa NPOLEHT nepe-
XBATHBAGMHX TalepefNH HAROCOB CTAHOBHTCHA SaAMETHHM: (oNE~
EMM NMPOMHBFHM DACXOXAM COOTBETCTBYET W OONBEMI NPOUEHT
MepeXBaATHBAGMHX HAHOCOB,

Orcoga, OfFAKO, He caexpyeT, YT0 Opd AECONBEMX Ha~
CHEENMAX NMOTORKA HAFOCAMM MOKAO (e3rpaHWun0 yuMerRsmalhk Be-
AWYMAY NPOMHBHOTO pacxofa, COXPAmAA NPH STOM BHCOKMH mpo-
NeHT HepexsavyeHnux FamocOoB, [pegen cymecTByeT H HacTymaseT
OpE MpeBHUEHHH JAENHHOTO HACHNENHA NPOMHBHOIO NOTOKA Ha-
ROCEMM RAJ MNpeAeXsROH# TPANCNOPTHPYuEEH# CMOCOCHOCTED EI0.

B aTOM clyYae TpPARCNOPTHPOBAAWE WAROCOE N0 raienee Wepos-
MOXHO ,

I BHACHERES BARAWMA Ra pROOTy COOpPYXeHHs KO2{ju-
QMeNnTa CTECHeRHS NPOBOAMNACEH CMEOHANBRAAA CEPHA OMWTOB C
HaMeHenHeM TOXWWFH OHYxoB OT I oM ZOo 3 cM (9Uepes KaxgHe
0,5 cu) npu nocToAwwoll odmel mmpuwe NQTRA, paBRoM 45 cu.
[ipr aron KO3PPUUKERT CTECRENHA 77 =§ wauenanca ot 0,067
go 0,20 ( & - rommuna Owuka, 0 = paccToAmMe MEXAY OCHMH
cocemMMx Oweron). OmuTH mORasamm, 4r0 KoappuuEERT CTECHE=
HHA OKASHBAET CYNOCTBEWNO® BANARNME WA padoTy COOPYROHHA H
CBA3AHO 9T0 C W3MEHEHMeM pasMepos Ge3HAWOCHOHR 30MH.

C yuersmeNHeM TONNWMAH OHYKOB TDAHKIH desmarocroit
SOWH CYyXANECEH, 8 EKDWAA NONOCH WAHOCOB, ABHTADUAXCA B mpo-
8T COOPYMERHMA, ypelwyupanack, [pr xosduOoMenTax CTOCHEHHT,
uersmux 0,167, NPOMCXOAMNO YacTHYHOe NPORMKAHME HAROCOB B
muEAUl OBed COOpYXeRHA B MPOMOKYTKE MEXXy OHYHOM M RAROCO-
yAARNHBADMIN OTBEPCTHEM, M KONKYECTBO MX YBEAHURBAJOCE C
yMenBuerRHeM Koaddunmenta crecHewMA. JuA yerpaHeNMs 3TOIO
HeZOCTATHA ¥ OCHOBAWMA OIONOBEKOB OWYKCB OWNR YCTpPOERH DPOM-
GOBHANHE BHCTYMH, I'PARE KOTODHX WAKNOHERH P CTOpPOHY BXOZA~
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noff poponxm (cu.puc.3). HecnmepoBaHMA NOKABANM, WTO 3T0
ycTpoficTRO cnoco0CTEYET YBONMYeRMNM pasuepor CGearanocHOM
30HH ¢ OOKOBHX CTOpOW OHYRAa. [I[poHMcxopuT BTO no cuexyomel
NpeYMEe: HHCXOZAWMEe BAONE NOAoBOM MOBepXWOCTH OGHYUKOE TOKM
BCTpEYaAch Ha JHE ¢ POMGOBMAMHM BHCTYNOM, CEONBESAT MO €ro
rpaffd B O0é CTOPORM, T.8, pedpo pOMOOBMEHOIO EBHCTYNA
kRaK OH paccexae? WHCXOZAmME NMOTOR HA JBE YACTH, DTH JOR-
 HHE CTDYM M pSCHMDENT IpaFMi CesrenocAol SO0RH B Homepey—
HOM RanpasNewHH, T.8, C GOKOBHX e¢TOpOW OwykoE B 1,5-2,0
pasa (B 38BHCHMOCTH OT BHCOTH POMOOBMXNOI'C BHCTYMA) MmO
CPABREHAD ¢ KOHCTpyRuMe# Gea sroro yerpoficrera., C ymenwue—
HMEM BHCOTH POMOOBMZROIO BHCTYNA pasMepd Ce3mawocwol S0RH
¢ GOKOBHX CTOPOR OHYKOB eme OONEe YBEANYHBADTCH, TaKuM
o0pasoM, ¢ NMpEMEREANEM DOMOOBMAEOTO BHCTYRE AOCTHIEBNTCHA
HexOonee CIATOODHATHHE YCNOBNA SaXDaTA HAHOCOB I IazepeM
NpH MHTMMANBAHX KOMpDHOHEHTAX CTECHONHA.

Kak puxro ne Tali.2, OpPH HENPEePHBRONM MPOMHBHOM pac-
xoxe 5=-6% or oSmeroc pacxofa BOAN B NOTKE, B ramepee Guno
yaoBueno 96=99% NOAXOAANMX K COOPYXOHKD HAaHOCOB, [pn sTon
yaenbRH{ pacxol WAROCOF HAE MNOXXOZEe K COOPYROHHD MEHANCH B
nponecce omdToR ot 0,20 xo I,52 r/x, Heymommekmue me (mpo=
mejume B FUXAEH Obed coopymemms) I-4% HamOCOB OpeACTaBNCHH
B OCHOBHOM MeIRMMM dpaxmusmmm (60-75%d ¢ 0,25 mm), He=
CKOABKO Xyawas padoTa COOPYXeHMA B ONMTAX C MEAKO3EPHMOTHN
meckou (mecor k I  g= 0,22 uM) OOBRCHAETCH TOM, UTO B
ATHX OMMTAX HaGMONANOCY PPAXOROE XBHXEHKE WANOCOB W He-
paBHONEpHHN MOAXO0X WX K COOpYXeHHD, 4T0 cOSgamalno welna-
TFOONPHATHHE YCNOBHA 3AXBATA WAHOCOB.

Ouesuzro, OpMMeRcHMe npeznaraeMofl KOHCTDYHIMH Ha-
ROCOYAOBKTEAR CHeZyeT OTDANWYNBATH KANANAMH, B KOTODHX
mepefBArapTCA AOHHHE WAROCH B BHZE KPYNHOIO NecKa, TI'DABHR
H TANBEKH, T.E, B NPEATODRON BOKO.
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Tadnega 2

sMpouunxol :Cp.cro= :rhwﬁu_:Tn:nx-:rnansnuﬁ:ﬂun-ﬂu
uﬂunn:pacxun,i :poCTs oY oo tHAE :pacIof :Mepexsa—
g ioT O0mET0 :MOTOKA fny o, SCUOR  :HAHOCOB ;YEHHHX B

:pacxoxa’ :iHa Mo ' 10TNO- iHA N0Z— :ranepee

:BOZE B sA€ X CO=: :xoWuli, :xoe E :IHAHOCOE,
:NOTHE tOpYREH,, + OM :CcOoOpyxe—:
3 T cMfcex : . *HMD, /a8
5,0 26,4 4,2 I,30 0. 412 85,05
5,0 24,7 8,5 I,20 0,218 85,18
2 6,0 40,5 4,4 3,05 1,520 96,06
5,0 36,4 4,9 2,60 0,750 96,55
540 54,5 G52  I,40 0,466 99,43
3 5,0 51,2 4,8 1,9 0,880 98,60
540 48,1 5,I 1,80 0,467 98,90
5,0 46 42 5,3 I,70 0,370 98,72
ly T 41,4 4,5 0,80 0,819 98,09
5,0 59,6 4,5 1,25 C,4I0 97,73
5,0 3749 4,7 1,80 0,282 96,54
5,0 37,1 4,8 1,70 0,200 98,07
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BompocH ABHXeRLS NPOMHBROTO DACXOAa BOXH N0 rane-
pee M MpH BHXOXe M3 Hee B HacTOAmel padoTe He pacCHATpH-
PATHCE, TAK KAK OFE MOTYT OMTEL DOHGNH C NOMOEBD MHEDMUY-
o8 B INTepaType MeTosos pacdera-/7,8/. Ilpegnonaranocs,dro
. AanbHefmee TPANCMNOPTHPORANNC HANOCOB, 3AXBAYERRHX B HAHO-
. COyNARNABANNMX OTBEPCTHAX, OGECMEUABAETCH IANEpPEiMH.
Jansrefimee TPANCHONTHDORANEE WAHOCOEB MOXET OCYMECTRIATHCH
¢ MOMOEED I) MHAZRMIYSABNEX raiepejt MOCTOAAHOPO CEYCHMA
(mama wozer:); 2) KOANGKTOpHOH Taieper e PEMERROTO CEYem
IHIH‘

B pesyAsTaTe HECEMMETDHTHOIO BXOfA NOTOKA U6pes
oxAa (FaROCOyIARIWBADOME OTEEDCTHA) B HONAEHRTODHYD TIale~
peo B Heli BOSMMEaeT BRAAT000DA3ANOE JBHXERMe MOTOKA, 00He—
namgee momumesnofl Tpewcrnoprupypmed citocoSmocTEn /9/.

Busopgm

ls AnoHAHe MOZeNBAHX MCCASAORAHMH NOKAZHEANT, 4YTO
NPeARETEOMEA FONCTDYKOEA WARQCOYMOBMTENAA ABIALTCH BHOO=
KOBeRTMBEEN COODYKEHMEM AUA COpPECH C JOAANMH HAROCEMM
HE EAYENEX,

2+ B nenax coxpawmerus sbfexTHEBROCTH padoT! COODY-
XsHMA npE koaddumuentax crecHemEA Memee 0,I67 HeodxomEMO
ycrpolicT=0 DONMJOBMAMOTO BHOTYNA MpexzaraeMcll RORCTDYHOME,

3. HAHOOOYIORATENH BUTOZNO OTAHIAETCHA OT CYHECT= .
ByDIgEX EOHCTLYKUEE NecEOTDABESACBOK BO2MOXHOCTEY OCYHEeCT-
. BAATE KER EHenmpepusmuil, TAX M ODepoanvecknii npoMue HEEOCOB
il DeTYARPOBAYE FUEAeNMe ZOWHHX HAPOCOR 3 BepxHex Opedo
POOpY=eRNg, YT¢ 3WAUMTEREBEQ COHpamee? HENPOM3IBOAHRTENELHOE
PACXOZORATNE BOZH F2 IPONHE NMDH HODADHOMEDHOM NOCTYILTEHHM
. E2NOCOP P RARAN X3 DOKW. B 70 X6 BpeMa ON BHIOZAO OTiH~-
. Qaa¥0f 0T OTCTONREXOR mepHOyEYecHOrs AefcTEHH, BO-NeDBHX
Ta¥, 9T0 WeT WeOJXCaIMMOCTHM yCTIpOMCTRA cnmeuManbHOR KaMmepu
oTcTOPERA o (ETORMPOBARENY MODENGTPOM (B KAYECTHS OT=
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CTOfIHMKA MCNONBAYeTCA WaAcTh KaWana B BmepxmeM Onede),
BO-BTOPHX,00Nee BHCOKOR oTMeTKON AFa MPOMHBHOM ranepes,
4T0 00JeryaeTr yCROBER OT30xZa HAWOCOB OOpaTHOC B PeRy,
B~TPETHHX, MDA NpPOMHBE MMOZAYA BOZH B CHCTEMY He OpeKpa-
maeTCA (NPOMHE NPOH3BOAMTCA pacxojoM mopaxxa 5% or o6
EeI0 pacxoza BOZH B KaWale H TAakHe MOTEDH FHeé BHSHBANDT
3aMeTHOT'0 COKPAmeNMs BOJONOASYM B CHCTEMY).
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TeXnuuecKue coopymewks, M.-l., T'ocerepromsgar,
1942,

1 9. ApuroB A.A., Kopx B.A. O rpancnoprupyomefl cnocolRoCTH

BMATOBOTO MOTOKA C TEPEMEHFHM pACXOZOM BAOID
myTH, [poCieMd PMAPOSREPreTHN H BOANOTO X03Al-
cTea, BuN.5, Amma—-Ata, Wag-po "Hayxa", I9%7.
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B.A.CEPHILAMKOB
HEKOTOPHE SAHOHOMETHOCTR MPOUECCA 3AHECEHUA
EEPXHMX BBEEQOB HM3KOHAINOPHHX TWZPOY3IOB

danecerme - nMpomecC OTNOXKEHNHS BUEKOMHX HAHOCOS,
*:urupuﬁ B OCHOBEOM HaoOIngeeTcA B OhedaX HESKOHARNODHHX
- TRADOY3NOB. BSPemeHHNe HAHOCH B DTHX OhedaX NPOHOCATCH
 TPAH3UTOM W B OTIOREHHAX OCOHYHO He yiacTeynT, Hexoro-
 pHe 3aKCHOMEDHOCTH DTOI'0 CIOXHOIO Mpomecca X0 CHX nop
' Bé BHACHEHH, 4TO 3ATDYZHAET COCTABIGHME MPOTHO3A ¢ On-
- peneneHdeM BceX 3NEMEHTOB, XADAKTEDHIYDEMX Hponecc 3a-
HeceHHf, B YacTHOCTH, TPedYDT pemenrs TaxHe BOMNDOCH,

- FARK FAYaNBHaA CTENeRs OCBETINeHMA Oheda, H3IMeHeHWe e€I0
ofxeMa B NMpONECce BAaHECERdA, H3MEHEHNe JNEHH KDWBOHR

" IORMOpa W T.J.

Ina BHBOZA pACUYETHOW 3AEMCHMOCTH MO OnpemeleRHD
. CTENEHH OCBeTNeHMA Okeda ¢  BOCMONLSYyEMCH KDHBOHR pac-
- npeneneAMa HPAKUMOHHOT? cocTasa, Npearoxessolt H.A.Bysy-

- BoeeM [SI/:

ﬂmm[r-{ﬂm)] (1)

l:me f7 o= ...g’i'ﬂ -I;

| 7).~ MeKCHMOTBHHE AMAMETD BISKOMHX HAHOCOB;
(., = CpegHAl IWaMeTD CMECH;

f = mponent copepxamms gpakmEd &> 7,

Bupagere B KPAADRTHHX CKOOSKAX NpefcTARIfET CO=
Goff 7OAD HAWOCOR ¢ AMAMETPOM > a® ¥OEeT GHTE HCHOND-
S0BAHO INA ONpENelcHMA CTENMeHH OCBeTieruA Obeda:

Lo el
=1 &l it (2)
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e ¢f, - HHAMEeTD HAHOCOB, OTEeyapmEil CKOpPOCTH

U, Ha DACYeTHOM YYACTEe Bepxmero Obeda.

o Pamory T.M. [2/, HepaswuBamyasa CKOPOCTE OmNpe-
AeAAeTCA BHpaKeHHeM:

Y = kit ey
Pemas (3) oTHOCMTENBHO & W 26MeHAR % =—"— H '
r My

MTONYTHM
3,
LR

St - R A g i (4)

TAe &/, = nNomazk MonepeyHOrc CevYeHMA pycda Ha yvact-
ke A nozneproro Gneda.
Tek rak MaKCHManLEHN AWaMeTD HAHOCOB TPaHCIHOPTM=
pyercA pexOH B CHTOBHX yCHOBMAX B NaBOAKOBHH{ nNepHox, TO
ong 7 MOXHO 3aRHCATH:

o : .i
-a.l-nq; 53 __f_gjj'gg ‘ {5}

Pasgeann mounenuno (4) ma (5):

15 #
_:;:JM, *(@';) ( B ) (6)

Bupazenue (2) ¢ yueTom (f) mependmeM B BHJE:

e/ ()" (8] @

B CBASH C Teu, 9TO BEJIMYMEA /77 NPRHHUMAET OOHYHO
3HaYeHAe OT 2 H Cojmee, TO COMHOXATENS

(#)7 <1

Mpk TaroM ZONMymeHHA ypaeHenne (7) mepeDMmeTcAs TAR:
33
E=1= (L™, (8)




233

Brezem oGoanaveH:ue ;:',5 =/n npeacraseM (8) B cae-

. [yomem BuZAe:

Ea1- (L), ; (9)
~me V, ={Jsx - ofpem pyc¥a, B KOTOPON TPEHCHOPTH-
DPYOTCA BCe BISKOMHE HAHOCH;
V. = @)L= ofsem Gheba HA pacYeTHOM YUACTRE .
pumaoft i
Ing yenosed aaHeceHWms ypaBreHMe (9) MOXHO npej-
CTABHTE B BHJAE:

Fd
=] = _E!—- . I0
€=1- () (10)
me V. =~ nommui oGmeM Bepxuero Orefa HA MOMEHT Bpe—
venk t ;

Vi = oGmew 3aHecemEA 3a mMepHOJ BpeMERH T
Mokasartens creneed 7 B Jopwynax (92) m (IC) samm-
CHT OT COCTABA HEEOCNP M JiAA EKEELEOTO EKOHEpeTEOTO Gheda
HoEeT OHTH NDHEAT NOCTOAHHEM, HaMmedsieT (s JAHWE OTHOMEHEEe
e Jazapadch IHATCHWAMH 7/ M XA EAXAOTO K3 HEX
¥SMERAS OTHOWEHWE _‘E};ur 0 70 I, ONpeZeNNM N0 yPABHEHED
(9) smauerHe CTENEAR OCBETAEEWS W MOCTDOMM TpadiE CBAZH
€ =4 () (pre.1).
Kar FHANM, HEOJHODOZHOCTH (PPAKMMOFHOTO COCTABA
FECENA CYESCTBEHA0 BUEAET BA BCIMYMAY CTEMEEH OCBeTIEHNA.

Hexe maeTcs comocrasnien¥e sHavemMB C, BHUMCHERHMX
mo ypesHcEED (9) ¢ RATYPELMH IAEHEMK.




234

9 ar as a8 e

Prc.l. Pacuwernult rpadux /mo yp-mup (9)7
HSMCHEHER CTENeHM OCBETHEHMA & Bpepx-

HAX O0bGH0B HHIKORENOPENX PUADOYANOD

¥
OT OTHONEHMA —* .
C



& €
onaxen. Besamsa. | mo'Ypar- mo gan-
Ssed '51‘3?35 pycH v EﬂEl’g THYECK,
A 0 “3 l'f:: |Iﬂ H3 W (9 AAHHHM
Hamimppasarceslh 0,132 0,22% 0,59 0,4 0,4
Capuryprascrkuift 0,019 0,05 0,38 0,7 0,8
TagsaiIReRTCKMA 0,I92 1,8 0,106 0,% 1,0

doA.Hxeep /37 npeznoxsX CAelYDMYD 38BHCHMOCTD

e e a

rie  ( - pacxox masocos B cevenud X Bepxmero Oseda;
5, = OHTOBOH paCXOj HEHOCOEB;
W, = HauanbHHE 00BeM Obeda;
W, = mpupameHHe OOseMa Ohefla B HpOLEcce SaHECEeHHA;
Wo= o0®eM pycna.
Bupaxenwe (I1I) MOXHO NpDABECTH K BHAY, aHAIOTHYHO-

xy (9):

o

= Wae 39
ﬂ_I_{__.w:_). (IIa)

Conocrasana (IIa) ¢ xpHBEME pEC.] He TPYHHO 3Iaue-
THTH, YTO ypameenwe (Ila) copnagaer ¢ EpHBOH, ompezeNde—
Moft saBMcuMoctsn (9) mpx ¢ = 3—. ROTOpaf MOZywaercH JAH
RO3jdunueHTa pPasEOPOAHOCTE HAEOCOB n:q = II,5.

Taruw oOpasom, pexomenpanuo H.A.lHeepa - HCOOABLIO~
BaTh ypapnenme (I[) aam Bcex 6pedos ~ HeAE3A OPA3HATH yAau-
HO#, TAK KaKk BT0 ypaBREHHE NPEMEHHENO ANA PEK, HMEDWAX
GonpEOd EKOPpfMUNEHT DASHOPOZHOCTH COCTABA BAOCHOMHX HEHO-
coB. Kpome TOro, OTCYTCTBYET METONMKA ONPELENEHMA BEAMMH
W, 1 W,.

HpogHANEIADYEK BO3MOKHEOE H3MeHEHHe BeXuyuB ) ® VW
» dopuyae (I0), ¥cnoapayr npw sTOM HarypEHe xeHEue /4,57,
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Huxe npusejery ZaHHEHe 00 W3MEHEHHD O0BEMA PYQia B BEpX-
HeM Onede CapHEYpPTraHCKOTQ IaApOy3Na, BHYMCAEHHOTO MO
daxTHuEeCKEN 3JaMepaw AEWEH KpHEOH nognopa. [momazs mone-
PEeNHOr0 CevYeHNA pyclia, N0 JaHHHY, ONYONMKOBAHHMM B pa-
core /57, cocraBmmAeT 54 w°,

Lanea Odnex OC0neM Vi

Tox KpuBOHt saHece=~ pycl Ve = Vi
MOZMNOPa mllgﬁua / III:I!"-"’uH Vo N

Havano 350 - 0,0I9
1948 750 0,042 0,0405 0,0334 0,02I5
1949 1150 0,17 0,064 0,14 0,045
1950 1500 0,234 0,081 0,18 0,062
1951 1500 0,272 0,081 0,216 0,062
1953 10 0,438 0,102 0,348 0,083
1954 190 0,498 0,102 0,395 0,083
Kounen 2500 1,26 0, B35 1.0 0,116

lpemevanne., V., = o0®meM pycla NpH HAYBNBRON Anu-
HEe KpMEOH nopnopa.

B acceprauux B.H.Hoaoxosa w » paGore /4/ nmpuse—
AeHH flaniHe 00 WSMEHEHWM CTENEHM OCEETIGHNA M ZAAMHE KDH-
BOR moamopa ANR yCNOBA#W nadopaTopHOro Oneda. [lnomaxs no-
nepsvyHOr0 CeveHNs BuYHcAena no dopuyram C.T.Antymmsa [1I]
(mpu @ = 160 w®/cek, (.= 0,0069, K =10u /77 =0,8) ®
paBRa (= 0/A =34 « 1,66 = 56,5 u°.

Benuumin 7":1 Haxozamnau w3 dopuymu B.C.Jlammerxosa

[5/:

=€ (1- ), (116)
OTKYAA :f‘ =1~ -%,— . Pesyasratu suumcresuff Vo m :j’

INA YyCHOBME nadopaTopHor0 Omeda ZanTCA HUEE.
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Lanna

Crenedb EpuBoft (#1553 V

OCBeTIe- noxnopa, p:,rc:na ?-L W= Vo
HEA M "ﬁ';' ﬂ ¢

I 300 0,017 - -
0,88 600 0,034 0,12 0,017
0,88 652 0,0369 0,I2 0,0I99
0,78 700 0,0465 0,22 0,0295
0,56 1050 0,059 0,44 0,0425
0,47 1120 0,0634 0,53 00,0464
0,48 1200 0,068 0,52 0,051
0,40 1250 0,0705 0,60 0,0535
0,04 1500 0,0735 0,96 0,0565

B muccepramme B.H.Donmoxosa W B padorax /4,57 npe=
BeleHH HAHHHe 00 MSMcHeHMH O0LOMOB 3aHECEHHA M JAMAH KpK-
BO# nmoanopa B BepxHeM Ohofe I'asaireHTCHOIO TUApOya2x:s,
FxyGuEa BOZH B pycle onpejcnesa u3 supaxeAns B.H.l'omwapo-
pa [6] (npe ] = I80 m; K = 17,5; ¢r=0,0035):

o o el
k= £ K
Hupusa pyclle - 0O llmpu-::ne E.T.umlﬂa Lh7s

8 = (K » H)
(mpr m, = 0,85; K = I0),
[puBOZMM DPE3YXETATH BHUMCIEGHHE o M i{*ﬂ! yo-
norgR pepxiero Oseda I'a3arkeHTCROIO mpagana.
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Inwnna O0nen O6neu .
rw R, P ERT R U

WPR 100 e -
Hauano 1225% 0,192 - - -
1940 2250 0,354 0,47 0,I7%6 1,162
1942 2500 0,392 0,725 0,36 0,20
1944 3000 0,471 0,905 0,45 0,279
1947 3500 0,55 1,28 0,637 0,358
1952 3800 0,597 1,647 0,82 0,405
1953 3900 0,612 1,668 0,83 0,42
Hownen 4000 0,63 2,01 I 0,438

X Haqansan ANKEE KPHEOif MOANOpA B MEXEHB COCTABAAAA
200 w, Jng ycHOBME namoaxa

7 =k --Ef— = 1,2 ——‘iﬁf—aﬁﬁé—- = 1225 u,

ARRNOTHUBNE pacueTH OHAK BHNONMENN W ANA yCROBEM
pepxHero dpeda BepxueslapadEalHCcKOro yaiaa, pe3yARTATH KO-
TOPHX ZaHH HRXE,

AnnHa Odnen O0pen

Vi
deed BN PoBea . e B o
Vy » 107N

Hagano 640 0,1c - - -

5 1600 0,4 0,463 0,092 0,225

8 2150 0,54 1,10 0,22 0,365
IS5 3100 0,75 1,298 0,259 0,60
I7 3350 - 0,84 I,65¢2 0,33 0,665
20 3600 0,20 2410 0,42 0,725
Koren 5000 1,25 5,0 I 1,075

Ha puc.2 m 3 noxasamu rpajuxs sasmcumocT® i, =|L, =
- ;{ {Ffi} ANA YCROBMW BHUWEYMOMAHYTHX I'MAPOY3NOB, W3 KOTO—

pEX BHZHO, uTO wexpy V, - |, * *IEL CYWECTBYET KPUBOAM-
2
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'HelEaR cBA3H (NpAM&aA B AOTADHOMEYECCKON CeTRe), BHpaxae—
MAA ypaBHeHEeM OOmero BHZA:

Vo =V =K ( 5% p)

Koadjuneent K" onpeeXus H3 IDARKYHLX YCHOBHM,
Ope V, =V, o0seM pycxa |l OyAaer paneH npa;qﬁnnnl:
o0seMy pycra V', T.e. V=l . '

s (I2) mueex K = V' =, . DopcraBias sHAYE~
mEe K (I2), momywmm: ' "

o=Vt (V' 1) () (12a)

JoxasaTexs creneEM X, DO HMMEDEMMCH XAHHHM, NpH-
HMMBET cIeiynmke SHaUeHHA: A CapHKYPraHCKOrO M Ialo=
paroproro Onefos - O,845; mam Bepxmesapapmamcroro ® la-
sankerTcroro Onefos coorsercreenno 0,5 u 0,53 cpexnee
smaveHme = 0, 48. '

JuA npakTHYECKMX mele#f BONONHE MOXHO NPHHATE
X = 0,5, Ipx atox ypasHenme (I2a) MoxHO NPEACTABETE B
BHE:

5 &
E""‘Fﬂ'} (HFH‘VM)("EL)Q: (13)
rae V,» = HauanpEufi 0GBeM pycxa;
V, = oOmex pycia OpH NpeAelbHOH AAMHE KpuBOM
- DOZANOPA. ; i

ToEMH 00pasoM, noxyveHa Gopmyra mo pacuery oGnema
pycHa, MSMEEADNErocds B NMpONecce BaHECEHER BepxHero Geeda,
Aus rToro, wroGu ompezeduts cBOGOAHHE OT OTIOXEPWH
ofzem Oseda |, B ypaBemsM (9) waM monEni oGmenm Vi
B ypasEeHER (I0) mpupasEAeM (9) ypasmemwn (IIG):



2uc

OTEYAS NONYTHM:

:[;-5‘(& ?ﬁ)ji (14)

e £ e NepBOHAYANLHAA CTENeHs OcBeTAcHEA Oneda.
Pazpeman (I4) orsocareasEo |/, , OyAeM EMETDH:

V., = (I4a)

L=~ f(!- ,377

Tax kax | = s TO BHpAXEHHE NAR MNOAHO=
ro o0pema Opeda MOXHO upencrazmn B BHAE:

Y = ’VF —~=r Y
e EF Tk

Hike ZAEH DESyABTATH BHUMCHEHHA 00BeMa [ MO ypap-
genuw (IS) zns pepxmero Oneda CApUKypraHCcHOI'0 IEApOy3Ia.
leppoHavyalsHAd CTeNeNd OCBEeTNGHHA Oneda no ypasrendo (9)
opu h"n= 0,019 Iﬂﬁu , HaganpHoM oO6peMe |, =, = 0,05 «

(I5)

. = OCTABEN
1053 n? .&w-;[" _I=125B aBEig
¢'=0,7. 49

O0sex 3a-

HeceREA Y. Ve Ve Ve = Ve

V1062 ¥ 106u3 1053 -
0,042 0,0334 0,0995 0,I42 0,092
0,I%6  0,I4 0,133 0,309 0,259
0,234 0,18 0,159 0,393 0,343
0,498 0,395 0,I59 0,657 0,607

0,6 0,145 0,9 0,85
0,8 0,14 I,Ié L1l
1,0 0,135 1,395 I,345
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Ina pepxdero Greda Bepxuesapadmancroro yaia
Np YCAOBMAX: HavaxbHad eMrocTs Oneda Vi =0,86+10 u3;
W 20,16 + 1083; / = = =127; €'=0,9

[mo ypaeresuo (9)/:

- Ve,

Y o 10%° 4 106y® T )
0,44 0,088 1,57 20 1,015
I,07 0,214 1,42 2,49 1,63
1,298 0,26 1,82 3,12 2,26
I,66 0,33 1,73 3,39 2,53
2,10 0,418 1,6 3,7 2,84

Jna BepxHero Geeda KammuppaBaTCEOTO BOAHOTO Yaxa
OpH CReAYymMX HavyanbEHX napaMerpax: w=0,224 « I0 Ia;

Vo= 0,132 - 10%3; ¢€'=0,46 mo (9):
.10 W Ve , 105x® V1052 V-V
- 0,2 0,397 0,445 0,221
- 0,4 0,422 0,512 0,288
fo ﬂ‘E G.q'# ﬂ'EE ﬂ'3'EI
0,188 0,78 0,438 0,626 0,402
| 0,21 0,87 0,436 0,646 0,422
| 0,224 0,93 0,436 0,66 0,431
- 1,0 0,435 0,676 0,452

Jing BepxHero Oneda 'e3alkeHTCROTO I'MAPOY3Na Mpu
cleAyomUX HAYANBHEHMX napamMerpax Oseda: Z == I=1.55;

€'=1(V =W -W, =1,8-0,3 = 1,5 » 10%3):
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Vee 1% ¥ o108 108 -0

0,725 0,36 1,0 1,725 0,225
0,905 0,45 0,895 1,8 0,30
1,10 0,547 0,81 1,91 0,41
I,28 0,638 0,76 2,04 0,54
1,647 0,82 0,69 2,338 0,838
1,668 0,83 0,69 2,358 0,858
2,01 1,0 0,63 2,64 1,14

lo sumenpuBefeEBEuM AAHANM OOCTPOEGEH rpejrKkE sa-
BHCHMOCTH V. =V, =?!{ Tf‘—) (puc.4,5). Nexay. W - W
] -%’—GI'IIECTBEE! KPHBONMHEHEAR CBHSk (NPHMAR B HOTapHd-
MHYECKOHl ceTKe), BHpaXaeMaf YDABREHAEM:
=,
'4 "~ Vi = & ( PEI (16)
KosdduouerT K,  OnNpenensM W3 I'DaEMTHHX YCHOBKH.
[lpk ofbeme 3aHECEHHMA, PABHOM NDEAENEEO 32HOCHMOMY
¥ =V, » monmuil oGsen Greda |y paBeH 0GBeMy mpH mpe-
ZenbHOM ANMHE KPHBEOM noanopa, T.e. W = V'.
Ha (I6) meeem A} = V' =V, . Bupaxemme (I6)
mocie NOACTAHOBKE 3HaveHuns K, npuuer Bua:

X,
Ve =V +(V'= V) ( ) (17)
[lokasarend cTeneHM o<, oOnpegeleHHH{ MO HMEDmEM-
CA ASHHEM JaHECEHHA, WACHGHHU PaBeH: AA8 CapHKypPrascROro

osefa -~ 0,8, Bepxwesapapmancroro - 0,83, KemmuppasaTcro-
o - 0,5, T'asaakesrcroro - I,35,

CBA3sF ., C NapaMeTpoM / = ﬁ,«:__b‘LI MOXHO
dep

NpPEeACTABHTE B BWAE KDEBOH:
X,=ag” (I7a)
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F B ¥ T B L L 9
%8 qut aw ar g2 43 of oF 840

Puc.4. I'paburx 38BHCHMOCTH !:‘{’- Y, = /f’ (_:f‘)
M0 HATYDHHM AaHHEM: =
I= capuxyprasckull 6ned,
2= pepxHesapafuaHCKHH.
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Puc.5. I'padur aaﬁncuuncm
AR nF{E*) [0 HATY DHHM
AaHHHM 3
I=- ramnuppaparcruli 0sed,
2= TA3ANKEHTCKEH.



2y7

dEauenEs / JIA NPHBEJEHHHX BNNE BeDXHEX ObedoB
I'AAPOF3N0E H3BecTHH. OnpezeluB napawerpd KpusoH (I7a),
MONYIHM

X5 0547392, (18)

BasmcHmocer (9), (I0), (I3) = (I7) noseONADT BH~
MONHATH DACYeT SAHECEHHA DePXHRX ObedoB IHAPOYyBNOB. [ud
9TOr'0 N0 HAUANBHHMM napaMeTpas Obeda ompefenspt NEeDPBOHE-
QANBHYD CTENeH: OCBETASEAA (€ .

Mo EvMenueMycA TREPAOMY CTOKY 88 DACYETHYN eRHHHIY
ppenenr  {; onpezendeM 0GBEM SAaHECEHWA 3a MDHIATYR pac-
JeTHYO GAMHHLY BpeMeHm Rak mpouspepexme |, =£'G.
Hogcramnan anavenwe V,, 3 (I3) m (I7), Haxommd |/ ®

/¢ AIA NOCAENYDmET0 MOMEHTA BPEMEHH K MO (I0) crensHs
oceraeHHs ¢, . 00%EM BaHECEHWR ONMpefeawTcs Tar: | , =
= & G:. llo cymuaprouy oGpesy samecends ( [, + V . ) U3
dopuyre (I0) onpezensenm creneHs OCcEeTIeHMA Obefa AN 0=
CASAYOEETO MOMEHTA BPEMEHH M T.J.

OpeanaraeMuit nerTox yzoOeH Mp¥ pacueTax 3aHe CeHMmA
Gseda ¢ ydeToM NUKIWUHOCTH KoneGanuit croxa /[7/. dopuyna
(I3) Momer OHTEH HCNOAEL30BAHA ANA BHUMCACHMA NIMAH KDUBOH
nojmopa, HaueHApmeiicA B npomecce sameceHAd Oheda. Tark Kag

¥ =t Z’ , T0 BHpaxeHWe AAA ONpeziefeHNsA MOXHO 3a-
NMHECAT: B BHAGS g o
Vet (Vo Ve ) ()
Z (19)
o
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COTOCTARTEUME PACUETA SAMAERWH UOINEPTHX BRECCE
H ROMOXPACSHNAT N0 HEXOTOPHEM CYBECTEIVIWM RETCIAM

C HATYFHEMY JAHHNMH

dzoecoie OOABNOE ROAMAYSCTRO DEANEYREX MCTOACE Dacye-
T4 AnNEyMYIENME HOHOCOR & BeDXHeN Onets MRAPOYEROB, DHUGOD
::'--..u'-!“--i.i-,ir'_l..lﬁ PO B AGCTaToRHY HagoRiex Snocoton A0OMNOELH
"‘:,"1":5.1 CONDCYEHBICIEE DEIYARTHINE ;.-..ZL O .-.‘F.E?." aasElEHE]

C faTTMNSCKHME HoHHEMMN; S BYEHD OTDABMNHERTHOR ADW 3TUM
CpanileHMeM TeABKG OOHEH NPOROARMTEABHOCTR JaBA9UMH.

B padore /I/ pexOuUERAYETCA MCNONBIOBATE B NpasTh-
4eCHUX DPACYETAX HAPALY C HeROTOPMMM CIHCHHUMM METORaMM npel~
sorenns B.C.JamecExosa /2/, a rTaxkme WU.A.DReepa /3/, BHage=z-
HOCTH KOTODHX OligkeHa HAa OCHOBAHMM AEHHHX CONOCTABNGHME HA-
TYPE M PHCUCTOR, DHNONNEHHHX ABTOPaME BTUX HETOXOB,

B sacTOoAme#! palOTe CHENAHA UOMHTHKA MPOBCDHTE Ha fai-
THUECKUX NAHHHX PacueTHH{ XOZ 2aMNEHMA MO YNOMAKYTHM BuHNE
METOA2M, 4 TaKMe MO0 METOAY, NPEANaracMoMy asTopoM /[4,5,6/.

Meron B.C.Jlanmesxosa /2, I1/. 0OOneuu 3aMiIeHMA MO
3TOMY METOAY paccUMTHBENTCA mo gopuyne

t
E
L ®
TAC = O0BEM IAUNEHIA; |
V, - npezensHo saunAeMuil 0CBEM;

¥
- 7T XapaxTepucTsKa samigesocty { € - NepBoHaYAiE~
¢

HAA CTONEHE OCBeTHeuvd 6neda; ﬂ% - CPEHEMHOTO-
neTHIl{ CTOK HaHOCOB).

Meron W.A.lneepa /3/. [lpomonEdTensHOCTE 3aUMEHHH

UNOAnEepTHEX OBH0Q0B ¥ BOZOXDAHWAKE ON ejfelseTCA M3 BHDANCHWA

l
-_—
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- W
t=Set (w oy p- W2, 2)
G (W5 W-Wp-W, )

d;_y ~ 00BEMHHIl Bec HaHOCOE;

(> = cpezHemroroneTHHM CTOK HAHOCOB;

\l{:r o0BpeM OTHOXeHMH;

% - 00BE€M YyCcTOHYMBOIO pycla, B KOTOpPOM TpaHc-

NOPTHPYDTCA BCE BAaBeHESHHHE HAHOCH;
- HayanbHuii o0nen pepxHero Obeda.

Ofsem ycToiumporo pycqa [MHeep NpEATaracT BHYKCAATH

no dopuyne
I 3,3 ¥ B,
Wl T O

TAe @,— WMpHHE pycla;
cm - xoafduunent Meau;

“a 3G _
/ _——ﬂ-d@-- Eﬂ]-.g?a padoTa HAHOCOB B GHTOBHX

JCNOBUAX,
Pacxnr, HAHOCOB B CTBOpPe T BOJOXpAHWNMEA yCTaHAR-
AMBAETCA MO yPABHEHHUD

Jnecs

G.=C Wor (4)
x o WI
3necs QY::' pacxoji HaHOCOB B CTBODE BO0XDAHUNMNA ;
W.. - 00heM YCTOWUMBOTO pycia Ha ANMHE oT
BXOAHOTO CTBOpA;
W, - ofseM Bojoxpamummua Ha AnMKe 0T BXOAHOTO
CTBOpA;

G pacxoji HAHOCOB ® GHTOBHX YCHOBHAX.
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Npepnaraemait merom /4, 5, 6/, Ha OCHOBaHWM AaHHHX

o0WMPHOTO (HAKTHYECKOTO MaTepuana ¥ NaGOPATOPHHX WCCIAER0BE~
HHR MO 3amneHHD ObnedOor My YCTaHOEMIM, 4YTO NpONEcC 3anleHHR
MOEeT NPOHCXOZMTE B OAHY MM ZABE CTAIMM. B BOAOXPAHWIMEAX
HalApAanTCR ABe COTAAAN 3amnenMq, [lepeas OxmaTHBE2ET NEpHo]
BDEMERH, B TEYeHHEe KOTOPOT'0 TBEpiHil CTOE OTKIAZNDAETCH
NONKOCTER B BepxHew dOrede; BTOpPAA — B HUEHMA Obed no uepe
SAMNENHA BepXHero B RO3pacTaDNEeM KONEYECTEE MOCTYMANT Ha-
HOCH 4

Bumsaay TaxkEe, 4YT0 cymecrsypmue MeTOAH, OCHOBAHHHE
Ka npEuMeseHEM QopMyn norasarensporo msga (I.W.Hamos,
B.C.Jlan@eHKoB M JP.) COpABEAAMEBY TONBKO ANA BTOPOR craguH
SAWNEHHA W,
OGpeMd 3aMNGHEMA BTODOK CTAIMH {—WE—M.I&. SaHIe=

H
HEe mognmepTx ORedOB IMAPOY3NOB) paccYHTHBANTCA NO gopvyne

: awg“ v’vT,,
I'AB - gAvanbHuil 06ses nopgneproro Oneda;

¢ W,~ o0neu ycrToliTWBOTO pycaa;
Z (G — cyweepusif npuTOK HEEOCOB B BepXHii Obed 3a
spens T .
[ps pacueTax samneHMA HA CPEHEMHOTONETHMH CTOR Ha-
HOCOP CYMMAapHHM MPHTOX MX B BepxiMil Oped cOCTABUT f"G# .

[IpOACARMTENBHOCT: SAWICHMA BOZOXPAHIIKL {-ﬁf’— £ 0,12;
H

mepBas ¥ BTOpPAA CTANHH) DACCYATHBAETCA MO JABHCHMOCTH

(6)

T=—‘G +45.3 Wf’i(m E{W )]

 3Sxecs \,l,;- Dﬁ{bEH SARNEeHMSA Nepsoit CTafuH, YCTAHABAMBAST=
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.CA M3 paBEHCTBA

L‘{:%*Eﬁ Wﬁ; (7)

[
W,~ csoGozuan emkocTs Ohefa K Hauamy TOpol
cTajKM, OnpejensieMas BHDaEeRMEN

¥
W, 017 =4,33Wp
{
Ecaw W, wan no cpaBHenMn ¢ HAUANBHEM OGBEMONM,
70 IAMAEHHE MOXHO paccydMTAThH MO0 U3BecTHON dopmyne

T=— (8a)
G,

Qopuyna (5) B OTAMUHE OT CYmECTBYOUMX UMeeT TO
NpeMMymecTB0, WTO PAceT JanicHMA He TpedyeT AONOAHHTENE~
ANX TPOMOSZKMX BuuMclemu#l Mo onpejencHM MEepBORAYANBHON
CTENENH CCBETNCHHA W MOXET BHINOMHATECA C YUSTOM LMHENMYHO-
cTH KoneGenull cTOKA.

T¥apaEnMYecKHMe aNeMeHTH caMmodopMHpyDEEeroca ycTol-
UABOTO DyCNA MpM BHUMCAEHMM oOvema W, onpexenfnzca mO
dopuynau C,T.AnTyRuna [7/.

Yrnon sopso#f nosepxsoctd /B/ BuABNAeTcA no dopuy-

%
f.g P
n
Iae QH ~ CPEAHenaBoAKOoBHil pacXoA BOJH;
ﬂﬂ— COOTBETCTBEHHO CPEXHAA MYTHOCTE M I'MADABIM-
Y&éCcHAA KDPYNHOCTE HAHOCOB 3a MEpHOA MABOXKA;
/"= napaserp A.H.ToCTyHCKOTO, NMPUHMMAETCA OCHYHO

papiun 3300,
MpuGnrEcHRO OUBEM YCTOHYMBOTO pycns MORHO HalflTh mo

JEe
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BHPAXEHUD
Wy = (10)

( Y =~ nauansnas mousa Gseda, u; lﬁ- CHOpPOCTH MOTOKA
B pycie AZA YCIOBWY TpaHCHODTHPOBAHMA BeeX (pakuuii B3Be=
DEeHHNX HAHOCOB, M/ cex). CKOpOCTE 1-{, , BHMUCNEHHAR NO
dopuyne B.C.Knopoza /9/ nnp HemoTopux pex Cpepreff Aauu
(3a McknwueHMeM AMYHapEM), HONeONeTcH B Mpejenax
I,0 + I,2 M/cer, J™4 3HaueRAMA ckopocTell MOTYT GHTE WCNONE~
aopans np ycraxoensmun W .

Pacxojl HAHOCOB, TpoOXOxAmMY yepes creop mioTuuu /I2/,
ONpeAenseTcA U3 GopMyaH

A=R(-E) (I1)

. 3pecs ﬁ?r = DPACXO0X HAHOCOR B OHTOBHX YCHOBHAX;

E - CTENeEE OcBeTienna Geeda /4/, paccuMTHRae-
Mas mo gopuyne

5:@04(%)4’? (12)

@opuyna (I2) nonmydeHa no OGUMPHEM MAHHMM 3aWIEHHA
HATYDHHX W JatoparopHHX OpedOB M COpaBeiIvBa ANA 3JHAUYE-

::‘:ﬂ > 0,12, llpy 3HAYeHHAX -—H&(U,E Hadnappaerca 07—

NOEEHME' HAHOCOB, CTemeHb OCBETNEMUA B 270M cnyuae € = I.
Paccuntaer odseM sanneHua HarypHux Ovedom. Ina nog-
neprux OpedOR (3aulcHMe NPOKCXOAMT N0 3I8KOHOMEDHOCTSAM BTO-
po¥ cTamMu) clemyeT HCnONB3oBaThk ypasHenua (I), (2) m (5).
[lp¥ oNpeAcAeHUM NMPOAOCAZMTENEHOCTH 3AMIEHHMA BOJOXDa—
wunem (I » 11 craguu) creayeT MCNONB3IOBATE TONBKO GopMynd

(2) u (6).

HUH
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dannerue CyatTanGeHTCKOro pojoxpexwndya /o6/. [lepso-

Kauatsnan eMxocts ero 73,5 + I0°M°, Cpensemsoronerud cTOK
uanocos pMyprac G =5,5 - 106u® (® paGore /6/ mpn pacue-
TaxX sawnecHuR Obeda NpUHAT cpemHMil 33 NMEPHMOX IKCIAYaTalUN
BONOXPAHMINNE CTOK H@HOCOR). CPeAHENABOAKORHM DPACXOX BOAM
@, = 100 u®/cex. Cpeansn ruppanauvecxas KpyHOCTS

{1 = 1,83 um/cex, MyTHOCTE NMOTOKA ﬂ = 7.2 ET/N",

YHn0H BOZHOK NOBEPXHOCTH, BWYHCNEHHuUE no dopuyne

(2), cocraeamer 0,0002I, HupurAa M HamonHeHWe BOAH B YCTO-

WHBOM PYGHS, onpepenex & no mnpuzman C.T.AnTYyEHHA
%r H= {—?r'—} -—3- COOTEETC TBEHHO COCTAR-
.umur = 54, 5 M3 = 2,0 I.

ﬂﬁmeu 3cmﬁuu*ﬂnrn pycla npu RauanpHoOi Anuue Gneda
25 KM pamen 2,73 * 106u

Tak xak -—E;:—i- = %:g?l = 0,037 £ 0,12, sannexue Gy-

AeT MPOKCXOZAMTE B ZABE CTAIMH,. ;
Otneun W By33 We = 22,7 * 10543, Otnen WJ=
= 73,5 = 22,7 = 50,8 « 1052,
PﬂctlﬂT SAMNEHUA 10 Bupaueunm (6) npW 3HAYEHMAX

_,i‘ 48,8 W,g =2I9u A, = = 0,21 npuBOANTCHE B
E r——r ¥

-raﬁ.u 1. WH
TaGmaua I
N MM, AMA AR s Wor
105 - K -1?5:_ 2 ¥i gnra = et WIJ%’
0 0,21 0 0 50,8 9,2 50,8
8 0,26 0,05 II,0 ,; &I,8 11,2 58,8
12,3 0,31 0,10 21,9 Tea T 15,2 63,1
I5 0,36 0,I5 32,9 85,7 15,2 65,8
I9 0,46 0,25 54,8 1I05,6 19,2 68,8
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0Cmmit, npenexsHO 3amnfeuuft, odpem 70,7 ¢ J:l:&':"":.al3 no faxTe—
JeCKMM FaHHuM 3amanicA 3a I9 mer, Ha rpajuxe (puc.Il) npw—

- BOJIEHH DE3YNBTATH pacyeToB M PaxTHUecKu)i oObeM,

: PacueT 2aunenva CynTanfeHTCKOT'O BOAOXDaHRAMmA IO

- ypaBHeHUD (2):

W, 10%° 10 30 4 6 7
T ner 1,88 5,7 7,64 II,7 14,5

Paiee omievanocs, YTO MpPONECC 3IaMIEHHR BTOpO# cTa-
AM¥ noxuMHRAeTcA ypaesHeHup B.C.Jllanmenxosa. [IpBOfMM pe3ynr—
TATH BHUNCHeHHH saunenwns CynTaHOeHTCKOTr0 BOAOXpEHMNMME ANA
eMKOCTH BTOpOH craxum 22,7 o 104® no mupexemmsu (I) u

(5):
T 2 3eF. 2l aore X g s o f AU 2§ s e

OOneNu 3aMNEHNA:

no BHE=-
4L (1) 4,6 8,I 10,8 12,9 14,5 15,6 16,6 17,4 I8,4

no BHE-

PacyeT 3auneHds BTOPOH cTaxuM nmo ypasHenwn (2)
| BUTMIAZIMT TAK:

W, 0% 10 15 18 20 20,2 20,25
T , ner 2,1 3,3 A2 5,45 6,0 643

Buuucnenus npOWSBORWIMCE NDH YMCREHHOM 3HAYEHMM
o0beua ycroduusoro pycna Wp= 2,4 IOGHE, OMpeACASHHOTO
no gopuyne (3) (mpu (' =53; (5= 790 kr/cek;

7 =0,00I83 w/cex; 0= 54,5 ). U3 rpaduka- (prc.2)
I':lluun, YTO PESyNLTATH pacueToB no dopwyram (I) u (5) noutwH
COBMaZanT.
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£ aémp

- ¥ | A T T T - |

S & 2 % 5 & 2 & 9 s

Pice2 O0neMd otnoxemnit Bropolft cragme samne-

XA CyniTaERGeHTCROI0 BOAOXPAHMTMUAS:
I-pacyer Do ypammerMw (5); 2=pacuer
no weroxy B.C.lanwenropa 3=10 Xe
H.A. IIHBE;!&.
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Pacuer no ypaeseruo H.A.llReepa 7aeT 3HAUATENBAOE
oTRAOHEHHe. XOZ saurenMa obnazaeT 20KOHOM MIMEHEHMA NOYTH
no npsuol nuruu, Ha puc.] HaHeceHH PE3YNETATH DpacueTOB
8aMnerns no BHpaxeEmp (2) ana Bcero oOsesa Oneda. Ha pHcyn-
Ka cnenyeT, YTO M3MeHenme ofneMa oTnoxeruit mo merony llreepa
KMEee?T [MOYTH Juselnsil XapexTep BULNOTE MO MPEAENBHO JaMNAEMO-
ro ofsema.

Sawnesve mepxHero 6seda Ha p.Hapae (Yuxyprasckag TOC).
Hewansnup ooseu W, = 31,6 » I0%°3; o6zem yerofiussoro pyc-
na "n'ej, = 6 « 10OM° (mo muuscnenwsu B.C.JlanmenkoBa); ronosoff
CTOK HAHOCOE l'%, = ]2 e Ioeuafrun. MlepBoBEaYANEHAR CTENEHE
ocparneHns Obeja (N0 DPuUHCHcHMmM Janmenwosa MeTORoM A.H.To-
CTYHCKOTO) € = 0,537, Huxe NMPHBOAATCH Pe3yIbTaTH PACYETOB
sauneNds BepxHero Gkeda no ypasuermm (I):

t, zer I 2 4 6 8 10 I2 I5
ﬁ;,xnﬁuﬂ 5,69 I0,I 16,2 19,9 22,2 23,5 24,35 25,01

B Taln.2 nam pacueT oGnemMoB OTHORGHMN MO YDABHEHHD

(5).
Tadnuna 2
toer 116, Dot AT i Ay 1Y 1oh
I 12 0,I% 0,0576 26,5 Sk
2 26 0,211  0,0846 22,4 9,2
4 48 0,245  0,060I 16,6 15,0
6 72 0,278 0,0773 12,9 18,7
8 % 0,312 0,0972 10,2 21,4
I0 120 0,345  0,1I9 8, 4 23,2
5,7 165 0,408 0,167 54,98 25,6
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lpliee NPHBOAMY. PESYARTATH DACYETA BAMNGHEMH N0 ypas—
Reaum (2):

W, 105%° 9,2 18,7 23,2 25 25,3 25,5
T ,aeT 0,985 2e2 5.4 4,0 4,3 4,9

Wa ganudx pacudToB 3aMieHud Bepxnero Grefa mo ypap—
nenust (I}, (2) u (5) (puc.3) BMZHO, 9TO pacuUeT MO ypasHe—
guaM (I) w (5) mouTH coBmagaeT, NpHYEM NpH NpHMEHEHWH ypas—
HeRWA (5) NOMONHMTeNRHHX BHYMCIESHHI NNA OonpeleleHnmA HE
norpetopanocs. Pacder Ke No ypasHeuww (2) zaer nrmnuauue
M WMeeT BMJ TOYTH MpAaMoft ZMHWE A0 o0Bema 2AUNEHAA B 24"1-:} we,
A 38TEM HAYMHAGT ACHMATOTHYECHY MPUONMRATECH K MDENeNEHO
AU ACMOMY .

Saunenne ED;-‘JI%H}IHHQ]E daanax /10, 3/. HauaneHuit

ooseM W, = 3,5 ¢ I ; MABONKOBH{ DACXOX BOAM %"5:,,
= 78,8 uaﬁ:ex* &L =2,65 M. CTOK HaHOCOB Ga=ﬂ, I8+ 10°u3/ro7.

OGreMm yeTof4uBOoro pychna no BHpaxerMno (I0) npw cKOpPOCTE MOTO-

KA B HeM  Vp = 1,2 w/cex pasen Wﬂ= 0,I7% » I06um3;

-%E: _ﬂ.ilg_‘."*_ = 0,05 £ 0,I2; 3anneHWe NPOMCXOZHT B ABE CTa-
i oty
AHH o

PeayneraTi pacyeTa NMpOAONXUTENBHOCTH airummm BOJO—
XpaHUINma 1o 2aBucuuocTH (6) (mpu Jﬂ =48, B‘Wﬂ = 3,54 u

j= = 0,831) npuBORRATCA B Talnume 3.
VW, TaGnma 3
: gy S i Wy
V], 10668 =t EM—Ay ShMAFWAf} T 0 % s
0 0,831 0 0 2,05 IL4 2,05

0,2 0,892 0,061 0,218 2,27 12,6 2,25
0,4 0,97  0,I39 0,492 2,56 I4I 2,45
0,6 1,08 0,249 0,882 2,93 16,2 2,65
0,67 I,I3 0,299 1,06 3,01 17,2 2,7
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Puc.3 OCGzemy saunmexmsa BepXHero Gheda Ha Pe
Hapum: _
I-pacder Mo ypamueHuw (5)3 2-pacue? no
weroxy B.C.Jamuenxosa; 3-70 ®e H.A.lre~-

apa.
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Huxe mpMBOZATCA HATYDHHE JaHEHEe 00 OTIOEEHMAX HEHO=
COB B BOJOXpPaAHMNHmE 3aanax:

L

T » 3% 5 & @ B "0l Ir 01 14
w5 ,10%2 1,01 1,18 I,44 1,51 1,52 I,75 1,91 2,11 2,19 2,49

t »me? I5 I6 17
w’.mﬁuﬂ 2,67 2,77 2,87

B padGore /3/ o0reM 3aulneHus BOACXDAHMIMmA 3aanax
paccuMTaH He Mo 3aBucuMmocTH (2), o mo QOpMyne ANA OAHOPOA-
HHX HaHocoB, koTopym H.A.DHeep He DeHOMEHAYeT AAA NpaKTH-
YeCKMX pacyeTOB ¥ MPHBOXNMAT JAMEE IAA FACHOCTHM H3NONEHMSA
TEOPHH .

Hamy BHMONHEH ]JE[GTIET saunenua no gopuyne (2) npu
3HAYCHHN an 0,453 +« 10 6B /3/ ® nonydenH crezpynmme pe—
SYNBTATH

W, 1053 0,5 1,5 2,0 2,5
T . ner 2y 10 13,8 18,2

Ha rpaduxe (puc.4) NMPUBOAATCA pacyeT Mo YpaBHEHMAM
(2) n (6) u HATYpHHe naEHHe. Kax BHZHO, pacusT no ypasHe-
HWD (6) coBnagaeT ¢ QAKTHMYECKUM XOZOM 3aWierif; MO ypaBHe—
HAD (2) — #MeeT OTKIOHEHHE OT HATYDHHX AaHHHX.

3aunenne Bopoxpanunvna Baficen (CHA) /IO, 3/. O6nem
BOMOXpaHMTINIA WH' I9,8 - IUE'H NaBoAKOBHE pacxon BOAH

= 1I7.4 llafﬂEH ATHHA nnnnxpﬂﬂunmaax = 9,5 KM§ CTOR

HAHOCOR G =2,4 + 105%%/roz.

Gﬁman oTnoxenut 3a I3 neT cocrasmn I6 - Iit]’Enﬂ ( mo
JaHHEM, TpHBeeHHEEM B padoTe /I0/). Ofneu :,rcwuﬂtmmm pjrﬂna
.o supaxeimn (10) (mou V= I u/cek) Wy= 1,23 - 10%:3,
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2 4 &£ 8 o &2 N N w4 N

Puc,4 OCpens sammeHHA BOjOXpaEmmMma 3aanax (ba-
sapHf): [-HATYDHME ZaHHHe; 2-pacyer N0 Npex-
IaTaeMOMy MeTOZY; >=-T0 xe mo meroxy M.A. [xe-
8pa.
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= L2l -
wn 5.6 0,062 &£ 0,I2. 3aunerne NTPONCYO~-

1 INT B ABE CTAIHH.
O6nex Oheda K, Hauany EBTOpOH cTanuy
W B, 33 Wp =10,3 ° 10°2, OGnem sawnenns nepmoll cra-
e HU 19,8 - 10,3 = 9,5 « 10%:°,
PEEJ’I[BTaTH pacueTa npn,un:mnre:rnunc'm 3AaUNEHUA NO

 'OTHOmEHUE

ﬁrpﬂBHHIﬂIﬂ (6) mpy 3HaveHMsX A = 48,8 W'.} = 66,6 o
.:F -W 0,51 NpEBOAATCA B TAGN.b.

¥ Tadnuna &
W,, 106y° Hﬂm-‘"f A (MAy: \ﬂjfﬁﬁ Jer Iﬂtuﬂ
0 030 0 0 9,5 3,9 9,5

2 0,348 0,058 3,87 I3,37 5,57 1IL,5
f 0,4 0,09 6,0 15,5 6,45 I3,5
8 0,66. 0,35 23,4 32,9 13,7 1I7,5

NpuBoIAM peayJBTATH PacuyeToB IERIESAHA BOJOXDAaHR-
awma Beliced no ypaeuenun (2) xus oGneMa pycia WFI,I'?'IGEHE
A NMPpegcABHO IAMIAEMOTr0 00neMa IE,E—I,~I?=IH,63*IG51|3 VETE

1%;,1n5u3 5 8 I2 I5 1?7 I8 18,629
T Jner 2,24 3,6 5,5 7,0 8,7 9,5 I2,I

PeayipTaTi pacueToB No ypasHenmw (6), (2), a Taxme
HATYPHHE JAaHHHE HaHeceHH HAa Tpadur (pUC.S) OTKYAa BUARO,
YT0 pacuer Nno ypaBHeHMw (6), HAUMHAA ¢ 9,51 u?, imseer
NAaBHOE M3MEHEHHE OGBENOB OTACReHMit, NMpuGanzmapmeecA K fax-
THYECKM 3IAMEDEHHOMY OGBEMY.

PacueTHie famHue N0 ypaBHeHHpD (2) HMenT TY Xe.3aKO-
JHOMEDHOCTS B MA3MEHOHMH, YTO M B paHce NMPUBEAESHHNY BHYNCTE—
HWAX, SHAUNTENBHAR YACTH 06HEMA 3aWIAAETCA MO0 NDAMON MMHMHK,
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L J

< + & -ﬁ" L > b

Pue.5 OOsenu samneHus BOpoXpaHkaxma Eajl-
ced (C Il A): I-HarypHHe ZaHHHe]
2=pacyeT MO0 NpeANaraeMOMy MeTOAY ]
3-r0 %e no meroxy H.A.lmeepa .
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4 38TEM HAUMHAET ACMMOTOTWYSCKY NPUOIMKATECH K NpPEienbHO
BaHNAEMONY o

damnenue moaneproro Greda Bosey /3, 4, 10, II/.
Pacuer sawneeumAa Oveda Boacy mo ypasuenusM (I), (2) E (5)
NpRBOAMTCA B patorax /3, 4, II/; rpaluuecras unTepnpers—
OHA ero nsodpakena HA pHC.6. B fopuynax (I) m (5) npuss-
it 06seu ycroyuusoro pycma Wy = 0,2+I0%° (Buuucier mno
yoasrenu® (I0) mpm ‘Jj'] = I,2 u/cex).

B padore /3/ npu pacueTax 3aMNeHHA 00BEM ycToHuuBo-
TO pycna OWI NMpKHAT 1O ypasHesun (3):

Wy =0,549°10%° (mpu B, = 44 u; Q= 44,6).

llo aAnuee Oxefda 6 KM U ﬂ=~£|ﬂ IIE,’EEE CROpPDCTSE B
ycTofuMBON Dpycne ‘n.{_,ﬂ,hi'? u/CeK - BeNNGMHA CAMLKOM 38=
HUXEHHAs,

Pacxoz HarHOCOB AnA cTRopa I'OC B HavanbEH MOMeHT
sxcniiyaTanuu no dopuyne (4) npu w,,= 1,66 » 1052
Wy =0,549 + 10543 Gyzer pasen

~ 0,549 =
Gege— G =976,

Taxuu 00pasoM, B HavaneHuit nmepuojn axkcmiyaTamus, no
ypaBuernn (4) B wuznull Obed BuHOCHTCR 33% GHTOBOTO DaCXO~
fla HaHOCOB Q—, y YTO MPOTUBOPEYHT HaTYpHuUM zaxuuM /II/,
COMMACHO KOTOPHM B HAYANBHMW Nepuoj axcnayaTauMn TBepauil
CTOK OTHAAAHMBANCA MONHOCTED B BeDXHeM Obede. Pacxox HaHo=
coB mo dopmyre (II) ¢ ywerom (I2) npM 3HayeHWM OGBena
yerojtuuporo pycna 0,2 . 10%43 \N:ln I1.,|E.t€=-v12[161.1E COCTaB~
JMAET

.,_5'

CnezomaTensHo, HauboNee DEaNBHHM CISAVET CUYMTATE
00BEM yCTOHUMBOTO pycia Wp = E.E'Iﬂsua.. Ormerimi, wyTO .
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F.l.laxon fIﬂf GﬁﬁEH ycTOolYREQOT0 pycla MDHHIMAN

Wp-— O, 12+10%°; A.C.Basunos [1I/ - 0, 27.10°%2. tmxe
NPHBOZATCA PEBYARTATH BWYKCAeHUN O0BEMOB OTIOXEHW| mO
ypasHenun (2) zAnA ?ﬁ;= D.E-Iﬂﬁn s NpHHATOrC B (JopMynax
(I) n (5):

W,, %% 05 07 09 IO I;2
T, ner 1,95 2,76 3,64 4,1 T |

9TH fNaHHHEe HaHECEeHH Ha IpadHx (pUC.6).

Kax BuMAHO, OTMEYSHHAf BHOE 28K0OHOMEPHOCTH MOUTH
nuAeHOTO H3MSHEHHA pacYeTHHX O0%eM0B 3anNeHHd N0 ypaBHe-
HMY (2) BINOTEH X0 NpEeAelbHO 3aMNAeMOTo ofnema HalHnAaeTcH
M HA npuMepe 3auneHWA boacy#ickoro Grneda.

Saunenne pogoxpanunuma Keapro (Mramua) /I0, 3/,
Ocsen W), = 4,5°10%°,

Bogzoxpanunrme OCpA30BAHO ABYMA DyKaBaMK — CaBHO M
Jlanapa eMKOCTHD Haxnuﬂ 2y 25°700° 1 anmuuoit 3 #¥M. CTOXK Ha-
HOCOB p;ﬂﬂxun 0,204°10 Hafrun, naBofKOEH{E pacxon

= 6,08 u 3/cex,

CTOR HAHOCOB p.Jlanapa - 0,126 ° Iﬂﬁuafrnn,

ﬂn 3,74 nu3/cex, PacyeT BHNOAHEH AN KaxAoro pyKasa
B O0TAenpHOcTH, OOBeM ycTolfuMBOIO pycia p.Casuo

£Z _ 6,08 o 6, .3
% Tf_ :x’ _nr'n-—-SDDﬂ-G,UIE I0%M",

Cnudnnﬁuﬂ oGpeM Obea BTOpOll cTagAM 3auNeHHA

\44= 0,0 E=D|I5 . ID6H3.

ETET OGEEM MAX N0 CPAaBHEHMD © HAYANBLHOH eMKOCTED
2,25 = 10 ud, loaroMmy cpor 2aunessd p.CaBMO MOXHO onpene-
AATE N0 BHPaAXEHHD

T = Wi w RS 1I ner
Gﬂ 0,204
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Pue.6 Odvermi 3amrenus Boacyioxoro Ozedas
I-HaTypHES AaHHHE; Z-pACYeT N0 MeTo-
iy B,C.lamaenxosa; 3~T0 xXe m0 ypasHe-
uup (5); 4—no mervmeaemxsmn H,.A,lneepa
(mpu Wp=0,549 10°%%); S-no ypammemuw
(2) npr W= 0,2 10°n°,
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3a 7,7 AeT 06BeM sawieHHA DABEH M{-’?.?'B.Em =
= I.E?-It}euﬁ. llo HETYDHHM XaHHHM, OOBEM SaMneHus p.CaBuo
sa 7,7 ner cocrapkn I,62+10%°,

AHanoryyHo paccuMTHBRaeTcH saumremwne p.Janapa:

T=-—-§-‘%=I?J{ET
]

8a 7,7 ner oGneM 3auneHns OyAeT paBeH
7,7 + 0,126 = 0,97 * 10%2,

lo HATYpHHM ZAHHHM, O0BeM 3auieHMa p.Jlanapa cocre-
suxn 0,74 « I0°k°.

CyumapHufi o0meM 3aMNBHHA nngnxpanmua KsapTo no
HaxTHuecKUM AAHEEM pameH 2,36 « I0°°; mo pacuery -
2,54 « 10%°,

B padore /3/ pacuer 3aMneEA pojoxpasumHma Ksapro
BHIONHEGH C MCNONBIOBanMen sasucwkocted (2) ® (3). Herpyauo
yOeIMTBCA, YTO BOAOXpanwiMne Ksapro H6 MOXET CIYRHTE NpH-
MEDOM, TOATBEPKIANMEM HAZEXHOCTH: ypaBEEHME (2).

ConocTaBieHHe pacueTa JAMAEHWA ¢ HATYDHEMH JaHHHNW
Ans Bomoxpaswnum Marxwenan, Snepamr Gor, I'emcax (CHA), a
raxxe Kafipaxxymcrxoro, TeaxeHcKoTo B macrosmeft padore He
NPHBONMTCA, TAK KAK MMEOEMACH HATYPHHE JAAHEME MO STHM
oGEeKTaN OXBATHRANT BPEMA 3AWISHMA, COCTABIADNEE JNHNDL He-
GonpUyD YACTH NMEPUOZA MONHOrO oTnoxeHmA Hanocos (I crazus
E&H.IIEHHH’], s Hnwupn_:lrrn pacyeT BHMOAHFETCHA M0 BHPAXEHHD

T-= %_. (anecs w! ~ 00BEM BAMNEHHA NEPBOft CTARMH).

StH nNpHMepH NOATHEDEZADT JNANE CYHMeCTBOBAHME I cTajgMR Sauie-
HAA P BOAOXDAHMIMEAX M He NAWT BOSMOXHOCTH B MOIHOW Mepe
CYAMTE O HAXERHOCTH MCMONB30BAHHOR METOAWKM DACUETH.

B Hacrosamel padoTe B KavecTBE MDEMEPOB NDHHATH
sepxHue Obefl, XapAKRTEPUSYDNWECHA HANWINeM mePBOW M BTOpPOR
craanii sannemd.
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, Kax moxkasanmm pac\ieTH, ypasreuus (I) # (5) xant
GNM3KNE PEaYABTATH, XODOLO COBMARKADMME ¢ HATYDHHME AaHHH-
ME AnA yomomudl mopmepTHk ObedOB IMApOYaNoB (MMEEeTCR BBMAY
TONBEKO BTOpAA CTajUd 3asleHRA). Pacuer xe 3amNeHHs BOXO-
xpanunem (I » I crapgum) no ypaesenuw (6) xopomo cornacyer-
cA ¢ (aRTHYeCcKHMM XOAOM DTNOZCHMA HAHOCOB; pacyeT MO ypas-
HeHHD (2) SHaYyWTelBHO OTHIOHAEGTCHE OT HATYDHHX AaHHHX., 3TO
00BACHAETCH TEM, 4YTO B palore [3/ npu BuBojae ypaBrenusa (2)
cAenaHa rpyfaR anpoOKCHMANMA TeopeTHYecKOil CBA3M Mexgy pac—
xonoM W padorolt wamocos crenennoff gynkumel /3, crp.8l.
(3,37)/, a Taxze OmMOKS, BAKNUYADNAACA B 3aMEHe WMDHHH BO-
NOXpAHMNMEA mMpHHEOR yerTodumBoro pyeaa /3, cTp.BO.(3,43)/.

Cnezyes: Takxe OTMETHTH, UTO dopuyna (3), NpeArIoOEeH-
Bafg W.A.llseepon ang BuuMcleHMi o0meMma ycToHumBOrO pycna,
nueer pu nemssecrimx:'Wp,C, ,0p. p

JlonmycTeM, WEPHHY yoTOMumBOrO pyciia Ug MOXHO BHYHC—
ARTE MO M3BSCT dbpuynau, 1A onpejenenua xe xoapduumen—
ra lean q = ﬂ" H, TpeGyeTca mpeABApUTENEHO YCTAHOBHTS
MIyOMEY notloxa B yeroluluBoM pycle f-{a « Ho mpm n3BecTHOM
snayenuw Up u Hy o6reu YyCTOWZHBOTO pycna OTHMETCH BECh—
ua npocTo: V.ﬁ= ﬂz-ﬁp T o

Buuncnesue xe \.i.f” no ypasuemun (3), KAk BUXHO U3
BHEIEH3NOXSRHOID, - HEOoNpanjaKHoe YCAOXHEHHe B pacueTax
3aMNCHENA,

- B patGore /3/ BO BCEX NpUMepax pacyeTa HeoGOCHOBAHHO
NpHHMMAE'CH KAk DMpABa pyc.la, Tak M koapfuuuest leam. Hpoue
TOr0, B COXNBEMEC TEE CNydYaeB pacxojy BOZH (epeTcA cpejHena-
BOZKOBHM{, & pPAaCXDA HAHOCOB -+ cpegHerofonoli. DTHM caMM YMEHE~
maeTtR SHAMEHATE!!'E MOAXODEHI'Or0 BHpaxenua (3) ¥ JaBumABTCA
3HaveHue % « CKODOCTE B TAKOM pycne OyieT ABHO 3BHHXEHHOH
NPOTHE PaRTHUECHO f.

Mlo pesyasT:iTaM BHYMCNCHMK BHaveHuH Wp s NpUBEZEH-
HHM B paCore /3/ (mpH #3BecTIHX SHANEHHAX DACXOZA BOJAH ,JMH-
HH O»eda) HeTpyAH() ONpEAENMT.> CKOPOCTEH NOTOKA B YCTONYUBOM
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-pycie AAA YCNOBMM TpaHCNOpTMpOBauwa BceX dparumil BsBemeH—
HHX HAHOCOB, KBK 370 CZENaH0, Hanmpusep, AnA Boacydcroro
Oreda.

Tax, &nA ycnopuii Bepxuero Oveda Ksapro (MTamus)
CKOpOCTE: B ycTolluMBOM pycne zna pykaea CaBd0 COCTaBIAeT’
0,37 M/cex; nna pyxaBa Jla-[lapa - 0,288 u/cex; ANR BOAO~
xparunuma Jzopa I'3C - 0,427 w/cer; Tepredenscroft T3C -
0,57 ufcex; Ang BogoxpaHmnuma Ssanax (Basapus) - 0,46 u/fcex;
ana BoscyMcroro Oneda, Kak OTMEYANOcH paHee, CKODOCTE B
ycrottunsoM pycie cocrtasnfer 0,437 u/cex.

Kax BHARO M3 MpPWBEAEHHHX ZAHHHX, SHAYEHHE CKOpO-
CTH B yCTOWUMBOM pycle, EHYMCIEHHOTO no dopuyne (3), sHa~
YMTCNBHO MEHBmE peromennyemoit: I + I,2 m/cex npu ompege~
TeHUN Wp no papeHcTBy (I0).

OcoGenno 3aHMEeHa CKOPOCTE HIA YCNOBMR BEPXHETO
Onefa Jsopa I'3C, ycToWuMBOE DYyCNO KOTOPOTO HONXKHO TpaHC-
MOPTHDOBATE PANSYHMHOBYN CMECE (DpasMep YACTHI d>17 MM) o

Busoau

I. Jpasaenua (I) u (5), pPexoMeHZAYeMHE IAA pacyeTos
SauneHMA NoxmepTHX 6hef0B TMIPOY3NOB (BTOpaf CTANMA 3aune-
HUA), AaNT GAM3KKe DPe3yABTATH (MpM pacYEeTEX HA CPeHeMHO—
FONETHHE XAPAKTEDUCTHRM CTOHA), XOPOmO COBRNAjanmMe C Ha-
TYDHHMK AawAuMH, To Xe MOXHO CHA3ATE 0 pacyeTax N[O ypaBHe-
HAD (E}i

peanarsemuil MeTOX MNOSBONAGT OTPEAENATH CHyvan
JaWIeHNs BOAOXDaHWINDG, ANA pacyeTa KOTOPHX BMONHE MOXHO
NPHMEHITE NPOCTYD MMHe#ny© aaBucuMocTs: (58-a), HaNpHEMep,Aad
ycnosuit Bojoxpanunuma Ksapro, uaGeram NpM STOM . TPOMOBIHUX
BHUHCTEHUH] , :

2+ Ypamneuue (2), NpeziOEeHHOe ANA pACYeTOB 3anne-
HHA Kag mopnepTHx OpedoR, TaK W BOZOXPAHMIHE XaeT De3yib—
+TATH DPACYETOR, HE COBMAZAKEME C MAHHUMM BHUMCIeHHH MmO
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ypaBHeHusm (I), (5), (8) M ¢ GAKTHYSCHHMH FAHHHMM,
Kak nMoxazany BHYMCHEHHA, DE3YABTATH PACUETOB 1O
STOMY YyDABHEHWD MMERT NMOuTH JUHeKHWH XapakrTep A0 00BEMOB,
GAM3KMX K NpefeNbHO 3aMIAeuOMy, a 34TeM ACHMITOTHYECKH
' MPUOANEANTCA K NPEAENBHO 3aUNAEMOMY OOBEMY.
3. ¢opuyna (3) no onpeneneHnn ofbeMa pycna Tpe—
OyeT NpenBapHTEIBHOI'D BHSBIEHHA " Hp (ANA HAXOEpE~
HiA ﬂw )s HO npM M3BECTHHX SHAYEHUAX THAPABIMYECKHX 2me-
MEHTOB yCTOHUWBOI'O pyclla HeTpYAHO BHYMCANTE OOBEM pycha,
¥ pacyeT B 3TOM cayuae no gopuyne (3) npezcraBafeTcA M3-
NUREAM,. Jiyume, cHeN0BATENEHO, BHMNOAHATE pacyeTH mo dopmy-
naM C.T.ANTYHMEE WA no mpuénumeHHold 3apuckmocTd (I0).
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A.A . KATHPOB

0 KAYECTBEHHOM CXOJICTBE SAKOHOB HMEHEHHA
XAPAKTEPHCTHK NOTOKA B HAXHMX BBEQAX I'WIPOCOOPYKEHMH

THApaRRTHYeCKNe BA7AYK, BOSHMHAOEHE ODH pacoMOTpe—
HHH CONpAXeHHA ORe)0B IHAPOYBANOB M COOpPyXeHMH, MHOTOYHC-
N6HHE, M KX MOXHO OOB6IMHKYE B NDHENKNS B HOKOTODHE I'DyD~
Ny Wn¥ knaccH, [pm 9TOM MOXHO WCXOANTH, HAODMMED, HB TOIO,
Kaxas M3 XADAKTEDHCTHK NOTOKA ENANETCA B OCHOBY DeNeHMA
T0ff KiH MEOW 38AAYN = CROpDOCTHAA, THAPOAMHAMHWYECHEAA M TelA.

He Bpasasfcs B mogpoOHOCTH TakKol EXaccHOUXAIMN,O%~
YepEHEM NIHEL, YTO KaxXjgas rpymma 3azad, 3& EOROTODEM HCEID-
YeHH6M, H3Y4YANACH B OTPHBE OT APyIMX Ipyml.

Mexzy TeM ¢ HAYYHO-MOTOAWYOCHOA TOUEM BDPEEMA Mpea-
CTABNAET WNHTEPEC NOMMTEA YCTAHOBNTE, XO0TA OM KaYeCTBEHHO,
o0mMe ANA BOEX Ipynn 38789 GARTOPH HAK XAPAKTEDHCTHEM ,HBY-
YOeHHEe KOTODHX MOBRONMNO OH B KOHEYHOM MTOre OGHAPYEMTH
RaRdones o0uMe SAROHOMEDHOCTH, CBONCYTBOHHHO ABICHEAM,NPO-
Hexozsus B uuxEmx Obedax. BesycHoBHO, BTa 3821498 YDSSBHE-
YallEO CNOXHA M TPyAOGMER, M B jaHHOR padore jemaercs IO-
MHTKA OCBETMTH TOABKO HEROTODHE® @6 ACHOKTH.

MH ODpoaHANHIMpOBAXE CONBMO® KOANYeCTEO pador, MpeMMy-
WOCTBEHHO BHECHODHMEHTANEHOI'O XapaKTepa, NpHEAANEXAIMX pas-
HEM apTOped. [Ipk orfope padoT 8a OCHOFY NDHENMANOCH HANE-
YKe TOPMBSOETANBHOTO pycua (pasMHBEeMOro E HOPASMHBASGMOIO)
P HuxHeM Ohede W fopMa conpAXeHNA OpedOB MOCPEACTEOM HOH-
BOrO I'SAPABERYECEOI0 NpiXRAa, KpoMe Tor0, HeyYeE pax padoT)
B KOTODHX pacCMATDHBANACH 3AjAYA DACTeRAHNWA CTPYH B BOAA-
HOR noxymke HIM CHYTHOM NOTORe. _

PaccmorpenrHe paloTH yCAOBHO MOXHO DABAGNNTH HAE

4 TpyTNH.
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X mepsoff rpymme OTHOCATCS padoTi, B EOTODEX HCchne-
AOBANMCEH BONDOCH Talleuif SHePrHE BRONE MOTOEA, Ruppe:m
HONMuUecTsa ABWMEHHA o R mnanq&cnnﬂ BHEp E y BB=
Tyranna uadurogHol TYpOyieHTHOCTH WK OT-

HOCHTENBHON MAKCHMANBHOK MecrTHOH n:uuﬂcﬂ Jﬂ —-J-u—ﬂ

Ko BTODOH = MCCHENOBEHHR ABNGHWA MECTHHX DASMHEBOB
34 TODHBORTANBHHK EPONMNGHKEM,.

E tpersedl rpynme oTReceHs padots, ¥ KOTODHX H3yda~
AMCE BOODOCH BaTYXaNHA NYIRCANNE IHAPOZAMHAMHIOCEOTO JAB=
ROHMA Ha guwedeT BAONE NOTORA,

H, mazonem, kK werssproil, ocofoft rpynne, MOKEO 0T
HecTH Té padoTH, B ROTOPHEX PACCMOTDEHH 38JAYM SATYXAHMS
ocepoRt cropoer® &, TypOyzesrHOll cTpYM B NpeAedax He-
OrpaHMYSHHOTO ¥ OTpaEWYeHHEOrO ofveMa, Coma Bomam padoru
KiE ®3 o0NacT™ TeOopHM TYpOyicHTHHX CcTpyH, Tax R padoTd
PHAPABINKOR, M3VUABWMX pacTexasde CBOCOZHO DaZAKWMX OOTO—
KOE B ODefelax BOPOHKH MWEeCTHOIO pasMHBA Ba THAPOCOODYEE-
HRAMH

[Ipw conocTABMTANBHOM SHANRSE pesyNsTaATOB pador, OT-
HOCANMXCA K NepEeYNCHOHHMM TPyNNaM, yCTAHOWIGHO cUeAYNmEe:

I. Bo Bcex paboTax paccMaTpEBARETCH, EAK NMPABENO,
KSMOHCHH® HEeROTODOrO HApaMerpa WIN XAPARTEPHCTHEHM NOTORA
BIONE yvYacTtka cONpAxeHMs Obedod (BANEOOBAA 30HA NPUXEA
MNRe NOCHeNPHXKOBHA yJacTOR). ECHR H300pasHTs HaMeHEHHe
ApJOI'0 K3 DACCMOTPERHHX HCCHENOBATENAMM NAPAMETPOR WIH
, XAPAETODHCTHE BXOXE MNOTORA B BHAe TIpadMKoR, OTHNAANBAR
00 OCH ODIHHAT HX BENWYMHH, a N0 OcE adciMcC = PACCTOAHHE
(oTHOCHTENHHO®), TO NONYYMM KAUACTBEHHO CXOJHME KPHBHE
_ MApaGONEYEcROro XM SRCOOHCHNMaNBHOrO suza (puc.l). Xapax-
TEPRAA OCOUGHHOCTS HTHX EpHENX 4, YTO OHM yOWBaADT BNONE
NyTH CEAYANa OVEHh MHTOHCHBHO, O 3aTeM BCe MeAneHHoe,
OTPeMACE K ONMpezeAcHEHOM EOHOWHOH BeAMuYHHE NPH JAOCTATOVHOM
YAANEHWH OT HAYANA KOODEHHAT, YTO COOTBETICTEYOT NEPOXONY
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Puc,] B KpHBHX,0MMCHBAEMHX N8palouiyec KMy
R SECHOHOHIMANBHHMM |y,

L
Pac.2 OmuTEas xpupad B.A,DBasunennEua /2/ 5
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NOTOKA K HODMANEHWM NN OHTOBMM YONOBNAM HPOTERENAA.

2. Bce pacyoTHHe SaBMCEMOCTE B (QOPMyIM, TPEANORSH-
AHE ANA ONpefedenHA TAREX DApaMeTPOh ENR XAPARTODECTHR,
KAk E::duwnmaa RHNETHASCKAR SHEPIUA » EOPPeRTi-~
B K, H , mapawerpu a., wm A, , ormocHTENI~
HAA m:ﬁm Pa3MHBA o -

HA B BOPORRe paswusa, /2, meﬁzna NOTORA B OHTOBHX .yo=
nnanm:}. AMIETYAS n'ymcam mpnnmqaﬁm HaBACHEA
4"y ocesan CEKOPOCTS CTPYM MPR PACTOKAEME B NPCAGNAX Hew
OIDAENYEHNOIC M OIDESHUGEROYC OGHEMA WX B CINYTHOM NOTO-

K8 H ADey CTDYHTYDHO MOXEHO NPHBSCTR K YDEBHOHMAM JBYX
TENOE: .

I. {lapaConWdecEHe =

. g(_,m: '

e ORCNOHOEMUANEHHE -

B

el
rAe 4/ = Wckouii nepamerp WM XapaKTePHCTHXA NOTOKA;
4/~ 3uaYeHH© MapaMerpa Al KOHKPETHOTO COYCHRR
EAR MOCTOAHHOE WHONO:

-%-— OTHOCHTORBHOE DACCTOMHME;
f,ﬁ,,c;ﬂ gl = Koj)uuEeHTH.,

B page caysaes 72 =4, Q=@ u C,=0. Kpome
T0r0, 4ucho xoapdiuMenTOB MOXHO CORDATHTE HA OXAH MyToM
ACNEHNA YHCHHTenn M 3HamenaTeas b (I) u (0) coormercrmeE=-
"HO HA .i;ﬂ B Xy « B radn.] nprEOZATCA PacueTHHE SABKCHMO-
CTH ¥ QOPMYZH, JaMMCTBOBARUNE W2 PACCMOTDEHHHX HAMM pPacdoT,

3. Kpnie, onAcanmue ypasHenuesm THOa I, MOXHO BHpa—
SuTs ypabucuuen THoa [I:



eT7

WAy
%_:Jﬂe 6 E)<c)

OxHako mepexon M3 ypasHeHMa THna I1 K I He Bcerza
npeAcTaBNAeTCA YZOOHMM MIH BOSMOEHHM. TagMM 06DasoM,

OKCNOHEHMANBHEE DYHRUME BHIA

475 (1)

HawGoNnee MONHO OTOOPARANT XapakTep M3MEcHEHHA BJONE yia-
CTHA CONPAEEHWA NAPAMEeTDOE MIM XapaxkTepuCTHE MOTOKA,Ne-
PEUMCHGHHHX B N.2, XOTA B HEKOTODHX CAyYafX NMpOmEe ¥ YA~
Hee NoAB30BATHCA ypaPHeuueM Tuna I.

: SxcnoHeHoUanshan §yAxuma (1) oGragaeT Tex cBUfCT-
"BOM, UTO NMPOM3SBOZHAA (YHEIOMM NPOMODPIHOHANBHA CaMOl OYHK-
117038

f / B e s
L—tlgHe " : ¢

Y =-A (TR =Lt
Eci® paccMoTpeTh H3MeHeHMe YITa HAKNOHA KacaTelb-
HHX, TMPOBEAGHHKX MOCAEAPBATENBHO K TOWKAM OMHTHHX KPHBHX,

BHpAXADENY M3MCHEHME ,f#f.ﬂ_;ﬂ_r 12/ 4 4 /18,20/ ®n

J
ADYTHX XaDAHTEDHCTHK BIONG MOTOKA, TO MOXHO OCHADYRUTE
YUEHBIERNEe 3TOTO YINA TO MEPe POCTA OTHOCHTENBHOI'O pac-
CTOAHMA, YMEHBHANTCA WU aamaur MO JIMHE M WACHCHANE

SHOYEHHWA CaMMX XADAKTEeDWUCTHUK —-- » d.ﬂ _;f Jna

%
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MpEMepa PACCMOTDMM ONuTHY® kKpweyp B.A.Basmnesmva /2/, KO-
TOpDaA BHPAXAET 3ATYXAHES napmm:p& :B S8BHCHMOCTH 07

OTHOCHTENBHOIO pACCTOAKKA ,1: -F—{ A = paccTofHRE OT

KOHUSBOI0 CEYEHME NPHEKE 20 paunua!maeunm. P = suco-
T4 BOZOCHHBHOR NIOTHHH).

| [lpoeenA pAR KACATONSHHX (DHCe.2), MOEHO, OYEBHZHO,
HANMCATE:

tgol = -ﬁﬁjmﬂﬂ:.
e F woodfunHeHT MPOMOPHUOHANEHOCTH, B OGHEM ciyvae
3aBHCHIMR oT ,31 .{ana.n MMHYC TOABIAETCA NOTO=
MY, 9TO 2HAYEHHS uC Goperca par [ weTBepTH).
CaenoBaTelbHO CODABEANMBA TARKAA SAMHCH:

tgk = (k) = F( Az oM. . (3)

dapucamocts (3) npescranifAer cofoi madjepernAans=
HOe YypaBHeHWe NMEPBOTO MOPAAKA ¢ PA3AeNANEAMACH NEpeMeHH:-
M, pemeHre KOTOPOT'O faer

oM, =) e S A Jﬂaa (4)

rne {g,ﬂ: } - BeaKyuHa napaMerpa aﬁ B HAUANBHOM Ce-
YeHHH (B HAmEeM cIyuae — KOHel BANBNOBOTO
Yy98CTKA MpLEKA).
AHANNS HEROTOPHX FOpMYR #8 Tadn.l noxasan, 4YTO HH=-
Terpan B (4) mexecoopassE0 BHDA3UTE B BUjle

[FA)AA, =F (2, )= Fu(A, ) As, 2 ©5)



'MOCRKOIBKY B HEEKOTODMX CIyY&AX f'; (}l._,,} MOXET NpeBpa-
THCA B KOHCTAHTY.

Ha rpafuxa ONMETHHX ZAHHHX ABCYBYE?, WTO (alé_)ﬁ el
Pemas (4) c yuerou (5) uamf;umnn % (fl.::v) ¥ NOAC TARIAA
B 38BUCHMOCTE BHAYUCHUA s .»13‘,. M3 rpafmra, oGHApYXH-
BAEM, YTO OOpPATHHE BEANYMHH F; ( ,1:} YAORNETBODETEABRO

MPOKCHMMDYOTCR YpapHeEweM npsuoit 7

R

DRoHYATEONBHO MOXHO HANHCATH:

’ A
e . 156 BB (7)

AHANOrHYHO NOAOMpaerCH 3aBMCUMOCTE M JUIA YaCTH OMHT
HOlt rpupoi A.T.Omuugoro f22/, Bapaxaomedl 3ATYXAHEE BMIINTY-
IH TyABCAUMY THAPOAKHAMMYECKOTO AaBAGHMA Ha Juoiber (B T0%-
' K6) BAONE Yy4YacTKA CONpPAESHWA OBE(OB MIM JiA ONMMTHHX KDPHBHX
! (H.G-BHEP} J4/), BupamanmEX H3MeHEeHHEe e B 3ABRCHMOCTHE
0 A= &

g

B Tatn.2 NpMBOAATCA 3ABMCHMOCTH B OCHEM BMIE INA PH=
A& XapaxTepuCTHK NOTOKA HA yYacTRe conpAxeHMA Onedom, nomy-
YEeHHHX HE OCHOBE QHANOTHYHHX BHKNagox. Hues OMiTHHe AaREHe,
MOXHO pACHMPOBATE COOTBETCTBYNEHE MOCTOAHHHE ¥ JyHMOMOEANE-
mue sasmcmmocts /[, ( Ards .J-E ( A) ¥ T.A. N8 KOHRpET-
HHX ycnomuil ¥ cxeu. o
| 4, ls ypapAeunf, mpuBefeRENX B Taln.l, EMARO, uT0
3aX0OHOMEPHOCTH 3aTyXaH€MA M3OHTOYHOW TYpOYIEHTHOCTH, HIMeHE—
HEf OCEBOR CHOpDOCTH TYpOylNeHTHOR CTPYH NpM €€ PacTeKAREE B
GesrpaHAYHOM A OTPAHMYEHHOM NMPOCTPAHCTBE W H3MéHeHMe oceBOfl
GKODOCTH MpH pacTeXKaHHM OTOPOMEHHOI'0 ¢ HOCKA BOZOCAMBA WAM
KOHCONM MOTOKA B Npejenax BODOHKK DASMHBA HAYCCTBEHHO CXOZ=
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'CTBEHHEH, JIPYTRMR CNOBaMH#, W3OHTOK CKOPCCTH, BO3HMKEWE B
BopHO# (EuzKolt) cpeze, mogBepXed 3ATYXAHHD, N 3aKOH 88~
TYXaHHA He 3ADMCHT OT cmocofa MOABAGHWA YKA3AHHOI'O H3-
OHTHA.

KonudecTEeAHAA DaIHMUa MEENY PASNHUHEMK CHYYARMH
SATYXAHKA CKODOCTH 3ABMCHT 0T I'DAHAYHHX YCIAOBMHA ODOTOKG.
HanpamwpaeTcA W Apyroif BuBopj: BCe MEpPEYNCNCHHHE B NM.2 Xa=
PAXTEDMCTHKM, KaK W3BECTHO, TecHe/ui oOpa30M CEA3ERH CO
CKOPOCTHHM MONEM NOTOKAa, ¥ He cayvyalHo, 4YTO XapakTep Wa-
MEHEHMA MX BAOAL YyYACTKA CONPAREHMS KAYESCTBEHHO HANOME=
RAET BZKOH SATYXAHMA napaueTpa AN, HIH H3MCHEHHA O0Ce=
BOM CHOPOCTH NMPTOKA NMPE €r'0 pPACTEKaHMH B BONAHON MOAYUKE.
CnezopaTentuc, NOTMYHO GyAeT PACCMATPHBaATE CKOpPOCTHOE
none MOTOKA HA yYACTHe conpaAxeHwn OpefOoB rmaBHON, AN
nepsEYHOfl xapakTepHcTHROM, a BCEe OCTATBHHE CUATATH BTO-
DHYHMMM MM SABMCHMMHEMH OT CKOPCCTHOPO MONH,

NpunaTHe Takol TOUKH 3peHEA ZOARHO OPEROITDUASNAATH
M CTBNeHh BHMMAHWMA MCCcIenosaTeNeid ¥ XapaxTepECTHRaM M0=
TOKA NPH M3YYEHHW ABMEHEH, NPOMCXOAAMMX B HMEAMX Obedax.

5. Bes fonpmmx norpemHocTEel MOXeM TEneph NOCTPOETE
KDHBYD MAMEHeMuA (B3aTyXaHWs) OTHOCHTENBHHX MAKCHMANBLHHX
MecTHHX cxopoctell I%-HOM ofecneyeHHOCTE BROAE NOCHENpHE-
KOBOTO yyacTa no gopuyre H.W.Kyumna /II/ mnu astopa /9/.
Bo3uoTHOCTE NOCTPOBKMA KPMBOH MameHeHus (BO2pacTamnf)
MUHMMATBHEX MECTHHX CHopocTefl, wanpauep, 9°%-Hoff olecne=
YeHHOCTH, paccMoTpeda B Hawe@ pabore /9/. Pacnonaram 9TH-
MW KpUBMMKH, MOEHO HMETh NpEJCTAENEHME O CKODOCTHOM MON6
NoTOKA BROAL MOCHENMPHEKOBOIO YYACTRA.

Tam xe Mu yKaswBaam, 470 BIefeHMEe H8 yUaCTKE Kpen-
NeHHA B HURKHeM Obede TacHTEeNBHWX YCTPOHCTE MAM HOBHX KOH=
CTDYKTHBHHX 3JMIEMEHTOB NDHEBEAET K AedopuaudH KPUBHX 3JaTy-
XBHHA CKOPOCTH.



2Bl

B OKpecTHOCTAX IracHTelalt HNH BNEMEHTOEB KDeINeHHR
RPHBHE B8TYXaHHA CKODOCTe’ OpoTepNeBawT pa3lpHB, ® LENOM,
B TONME NOTOKR, OHM TONEBRO HedopMupyrrcA. [oABAAETCA BOS=
MOZHOCTE MO 2T0# Aedopwamiy OGBLEKTHBHO TYINTH O RIMAREN
EepoxXoBaTOCTEN MAN TacHTENBHHX YCTpOHCTE Ha CHOpPOCTHOE
noie, # CISA0BATENBHO, H& TARME ABAGHEA, KaKk TalEHKE BHED-
T, MecTHH{ DasSMHD, 38TyX8BME IEADOZHHAMHYSCHOTO ASBlO=~
HEA H Telle

6. B padore /3/ moRazHBAETCA NPUHIUMMANBHER BOSMON
HOCTH PemeHHA 267949 DacToKAHMA TYPOyAeHTHHX cTpyil ¢ NOMONmED
SEBHBANEHTHON S478YHM TEODHM TEMMOMPOBOAHOCTN NMYyTeM NpHCAR-
EEeHHOI0 NpecGpasoBaHMA ypapHeRH{l NOTDRHMYHOTO CNOA. Peme=
HHEe MONYYAexoro npH 3T0M AupdepeEmmansEOTC ypaRHEeHWA AAA
ocemcit cROpoCTH B oOmeM BHAe AaeT sapucHMocTh THMA ([).
Pemenne HOHKPETHHX 38789 C ONpeAsleHHHEME IPAHYYHHMMN M He=
YaNhHHME YCNOBHAME BO3MOXHO C MOMONBR PA3NHYHOPD DPOJA HE=
TEerpaToOpOR -~ AHANOIOBHX MAWMH,

KagecTBEREOE CXOJNCTRBO BAKOHOB 3ATYXAHMA H3CHTOYHOM
iy PUYTEHTHOCTH BAONE YUacTKA conpAxekEA OpedoB H Ocenoft
CROpOCTH BRONE TYypOynenTsOd cTPYR AelasT BOSMOXHHM HCNOAE~
30BAHME AOCTUEEeHMH TeOpMM TYpOFIEeHTHHX CTpy#t, 3 YAacCTEOCTH,
ANA M3Y9EHKA CKODOCTHOILO NOJRA IOTOKA K& IOCAETDHEKOBOM
yiacTKe ¢ MOMONBD DasAMYHOI'C pOjla MHETEIpPATOPOB, He npule—
Tan K AOPOTOCTOANMM IHADABAMYECKEM 3ECTEPHMEHTAM,.

BHBOIH

I. COmOCTABHTENBHNA AHANMS pE3yABTATOB padoT, OTHO-
CANMXCH K DasOWYHHM 3anavaM CcONpAEeHHA OBhed0B M PACTEREHHA
TYPOYNERTHHX CTDPYH, BHABEN HexoTOpHe o0mMe ANA BCceX 3azad
(arToOpH ¥ SAKOEOMEDHOCTH.

2+ CGEOpDOCTHHE XApaKTEDACTHKH NOTOKA Ba JUACTHE CO=
oprAEeHNd OpedoB - OCHOBHO# $aKTop, BCecTOpDOHHEe H TAyOOEOE

o
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- H3yWeHWEe KOTOPOrO ABCT ONEepaTHBHHE KIDY K peNesuy NOYTH
BCOX 837aY HHXHEero Oreda,

JAUTEPATYPA

I. AGpawosug I'.H. Teopua TypOyaeuTENX cTpyf, M., *msmar

™3, I%0,
2. Daamnesmq B.A. BSaTyxaaMe NOBHEEHHOR TYPOYNEHTHOC'™ 34

AOHHELEMM ¥ NOBEPXHOCTHHMY 32TONNEHHMAN TPHAKAMMN ,
"Tugpasmmea™, 1966, & 2, Kuesn,

3. Bynec HI.A., Cengepixura H.l., O pacuere TYpOYIeHTHOID
TPEHNS H TEMNOOTAAYE B CTPYAX C NOMOWBD 3IKBR-
BANGHTHON 3a2a4YM TEODHE TEMNONpOBORMHOCTH, "Ham,
AH KaaCCP", cepia DHEpreTHd,, BHO.2 (22), Amea-
Ata, 1962,

4. Busro M,C. 3rcIiyaTalMOHHHE MEDONPUATHA, HPOTHOIH M
CNOoCOOH YUEGHBEUNEHHS MECTHEX DASMNBOB 33 I'MIpO-

TEXHWYECKEMH coOpyxeumsanw, Tamxenr, N3n-B0

"Hayra", I96.

5o Tl'aswes 9.l ImapaBamveckmil pacyer KpemneHdA pycna B
HuEHeM Obefe BogOcOpOCHHX coopymexud, "Ham.

AH ApuCCP™, .24, 1958,

6+ Hagupos A.A. [lorameEme SHEpIWH KOTOKA B Banble I'EApas-
AAYECROT0 NMPHEKA ® HA NOCNENDMENOBOM YYaCTHe,
"Hss.AH JsCCP", cepea Texm.Hayk, 1958, k I,

7+ Kamipos A.A. Eme pa3 0 KOppeKTHBAX KONHYECTBA JEHEe-
HMA ¥ RUHETHUGCKON HHEPIHH B YCAOBMAX HMAHNX
Osedor rugpoysnoe, TpyaH KOOPAMEANMOHAKX COBE~
mapmit mo rugporexsuke, Bun. XY, ., 1964,
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8, HKaaupos A.A. Hegoropie OCOOSHEOCTH MECTHHX DA3MHBOB

38 TODHSOHTAIBHHM KpelIeHWeM, "BONPOCH I'HADPOTEN-
HUKE", BHN,27, Tamxenr, Hsz—mo AH JaCCP, 1965,

9, Hazupos A.A. 3aryxanse H3CHTOUHOM TyPOYNEHTHOCTH Ea
yuactRe conpamen#s Ovedos, Tpyss CAHHAPH,sun.II6,
Tamrest, I968.

10, Koaya H.J. Hccnezosanwe ApPOGNEHHs CBOCOZEO NajammAX
MOTOKOB M BAMAHEE €0 HA IaTYXAHHE MAKCHMANHHHX
ocpepEeHEEY ckopocTelf B BOAAHOR noxymke, Teamcu
TEMATHIECKOrO RKOODAMHANMOHEOI'O COBEMAHMA 0O TMi-
paBNEKe BHCOKOEAMOPHHX coopymenul, 1., Hag-®o
"Sueprag”, I1%68.

II, Eysmmr Jl.M, DIezpasngueckuft pacyer KPelloHEA B HEXHEM
drede BOZOcOpocoB, TexmEudeckas mmpopuanus BHWUT,
Hey 1956,

12, Jesn H.H, PaswusH B HMEANX Obefax peuHHX IUZPOYaNOE,
Tpyau JMH wuM A Kanuamua, T.178, I955.

I3, Macame Xom-Ha. DHcnepMMeHTaNLHOE WSYUYEHHE majaomel
poxH, Tpyad MeEpyHEapOAHOTO I'HWAPABAMYECKOI'0 KOH-
rpecca B MurBecoTa, I953.

14, Mepoxynepa L.E. Pg2uue pycen E METOAHKA OUGHHKE HX
yerofuusocTk, M., Hag-me "Komoc", IS67.

I5. Mexanes M,A, MecTHHH pasMHB pychla 3a COOpYyXCHHAMH
Opd CONpEXEHER Obedo® mo THMY O0TOpODeHHON CTDYH,
Hayumde RORM.Bucmell wxonw, ¥ 3, Musck, I9%3.

16, HasEp Axaan. MeXaHRESM paswHBa 3a EpelneHKAMM, Tpyzd
MeXAyHAPOXEOTO THAPABNMYECHOr0 KOHTpecca B Mua-
HecoTa, 1953,

- I7. Naams XM, I'srefMe BHeDPTHH B COODYEGHHAX B YCAOBHAX

ZOHHOTO pexmMa compaxesms, Tpymi TeTEHCKOTO

NOXWTEXEHUECKOTO MH-Ta, cepus A, 116, I957.
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‘I8, [peodpaxescREfl H.A. [lynkcanua JaBNeHHA HA JHE MOTO-
K& NpH conpRmensm ObedoB B pacueT TONMEHH Kpel-
NeHUA B HENHeM Osede, "Hse BHHAT", T.46, I9I.

19, [neruesa E.B. MHcchoenopanMe pacToKAHHA HECBOOOAHHX M
aspupobaHEENX cTpy#, "HaB.AH HasCCP",mun.I (19),
191,

20, Tenmepun H.W. [srmenue cTpyll B Macce XHAXOCTH, Tpyau
CAHUWPH, punm.l0, I933.

2I. doumen M,C. MconezompanMe rEApaRNMYECEHX XapaRTepi-
CTHE OOTOKA B OONACTH OTOTHAHHOTO NpHEKA, B
cG, "MugpasnuKa COOpPYyEGHMN M AHHAMHEAE PEYHHX
pycen®", N,, Haz-so AH CCCP, I959,

22+ Dpuomuit I'.A. [uoaumueckoe Bo3fefcTBHE NOTOKA KA yE-
penieHHoe W HeyKpeIUieEHOe pyclo HEEHEero Oneda
BONOCHAMBHEX NuOTHE, ABTOopedeparT AOKT.AMCC.,
1., 1566,
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lloA.FAEATKAHOBA

SECOEPHMEHTANBHOE WSYYRHME SATYXAHHA WBBHTOYHOH
TYPEYAEHTHOCTH BJOXL MOTOHA

Ha ocHOBO CXeMATHSAMMA FRNEHANMA 3aryxamma maluarovmol
TYPOYRISHTHOCTH BAONE HOTOKA ¥ AHANMAE pHAa SECNEPHMOHTANE~

Hux pador /I, 3 ¥ APe/ AcA.Kaxupos /2/ momyuyun SaBHCHMOCTE

A2 A
9k

/8 |

e ?:: / = OTHOCHTEIBAAH BHCOTA MNDHEKA;
[

A =f—- OTHOCHTOIHHCE PACCTOHAME OT CXATOTO COYeRMd

'
8 ¥ NPOXONBHAR COCTARAFOWAN MaxkcimarsaOfl MecTROR
CRODOCTH
:'.'-2, = CpeiHAR CKOPOCTE,.

gTa BABHMCMMOCTE MMeeT HEXOTOpHe HpeMMYyHEeCcTRa HO cpap-
HeRMp, Hampymep, ¢ dopmynoRt J.M.Kymma /3/: crpyTypHas mpo-
6T0Ta, Tak XAE HMepTCH TalNWMmH A “e" B mmOoff cTemewm; oX-
BAT BCOrO yvacTka compaxeEnA OnefoB (MOCPEACTBOM AOHHOTO
THAPABANTOCKOTO MpuXRA), HAYMHAS OT CXATOr0 CeYeHHA JO Co-
YouMs ¢ OHTOBHMN XaparTepHcThEamd. Kpoxe Toro, mo Mepe Ha—
KOMNEHEHA ONMHTHHX XAHHHX B SABHCENOCTE NEIK0 BROANTS YyTOYHAKR-
gHe nonpask¥, B sapmcmmoctx (I) medsBecTHAR BeAMUHEA |f (3-1)
OOpeeAAETCA HA OCHOBE OMHTHHX JAHHEX,

Jna ycTaRoBIeHES 3EAYEHAN M XapaKTepa HIMOHGHHA H /1_,)

BEOAE OOTOEA HAMW MPOBEXeHA CODEA OONTOBR B CTOKNAMHOM I'Wjpab-
THYeCKOM NoTke mmpuHOR [} = 16,5 oM., THAPABINYECKEA MPHEXOK
COSAABANCA MCTOYGHNEM H3~HOJ wMTa. Hosddmument SaTOonNeHHA

T = 1,0I-1,05, OmuTH DpOBOAMNECH XA ABYX OTEDHTHE mETa:
mpt Q= I,0 cM 8 Qu= 1,38 ck OpONYCKAXHCH Pacxoz

II = 2,02, 2,72 % 3,37 nfcex. B DA™ CTEROpAX NMPH NOMOMH
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MUKPOBEDTYHKH EOHCTPyRmux uuxeneps M.O.Myxraposa 3amiCcHBa-
IRCH CHOPOCTH Ha OCOMANOrpafHYECKYN NMEHTY B TpeX TOURAX

mo rayCuEe HMOTOKA: D,Eh . U,Eh ’ D.Eﬂh. [poaoX¥HTeNBHOCTE
3a0KCA MOKASaEkit MMKpOBEpDTYNRH Ha NeHTY ocmumnorpapa MIC-2
PABEABACE I MHH.

Hac mMETEpECOBANH MAKCHMANLHEE MI'HOBEHHHS 3SHAYOHHA
NpOAOABHENX CRopocTeil B samepsenmofft TouRe. MHEDOBEPTYMKA 3A
Rexzu#t ofopoT Aaer TONBKO 2 MMOYNBLCA,B CBASBH C OTHM LOXYy-
yaeTCH HECKONBKO CTNARGHHEf MO Bpememu Tpadux U} = f (s
B.'.Mamiaes, OPOBOXHBENY ONHTH B TOM Xe NOTEES, WTO H MH,
o0paGaTHBAR AAHHLE YCTAHOBHA, WYTO NpA 3a4MHMCH HA NEHTY OC-
gumorpada B TewerHe ] MUHYTH, NOmyvacuHe NTHOBEHHHE® SHaqe~
HAA MAKCAMANBHEMX CEOpOCTel CONOCTABAMH ¢ DACYETHEMHM No olme-
HBESCTHON BABHCHMOCTH

b =l + 377,
Y70 COOTBETCTEYeT NPHMEDEO CKOpocTH If~ROA ofecneveHHOCTH
/1y &y 5/

HoaToMy mpH o0pasoTKe CBOMK MATEDHENOB MH OTpPaHNi-
PANHCH HAXOXAOHHEN TONHXO MAKCHMANAHHEX MTHOBOHHEX 3SHOMOHMH
cxopocTH., Pacuwmppopas senncH Ha NEHTAX, NONyYHIE SHAYMOHMA

Tpon P Eaxzoif Toyre (mapaMeTpH OMHTOP M PeaynbTaTH MoK~
CYeTOB MpEACTABNEEH B TAdNHDe).

A2 ONETEHX HAHANY HATAANHO BHAHO, 4T0 OTHOCHTOIBHMWE
MARECHMAXBHHG CEODOCTH M HX 3aTyXaHHA BAONS NOTOKA AXA TYpOyde-
HTEOM TONWHM H B npupgoREoHd o0NACTH pAINHYEH.

[ofcTaBNAs NONYIGHAME ONHTHHEM NyTeM 3RAYEHHA -ﬂr B
zsapncivoces (1), ONPEASITANR BEUNMKEN }’ ( A,) man xaxzolt
TOYKA. PesynsTaTtH PacYeTOE HNpeACTABAcHH B BEAS IpagEKa BHa
piac.Il. M2 aToro pucyHxa BHIHO, YTO f (AT) fIBIAETOA Nepe—
MeHEON BeAWMEEOR BAONE HOCHeINpHXKOBOrD YYACTHA, €8 o0paT-
Hi SHEUORWS 7~ B 3EBHCHNOCTH OF A, AORTeTRBODATENE
HO onWcHBaTCH ypaPEeEAen mpmmofl (cM.pRc.l). ARaxorWuHuM
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Tpajne NOCTPOEE K JAA OPANOHEOrC CAOH.
B pesyasTaTe 00padOTEH ONHTEHX AQHAHK H noCTpOeHHUA
rpaduKos MONYYeRH BaBHCHMOCTH XAA ONpEeJEleRHE BEANTHHH

flA)

o r
T 2,3 + 0,2 A, 2)
B TypOyneHTROM TONWE MOTORKA H
i _
i fﬂx)* 2.3 % 1nn.|1)l,;,E (3)

B OKPeCTEOCTAX NPHAOEHOrO cxof (Ha BHCOTE U.Eh 0T AHA) .

ComocTaBtesye ONHTEMX JARHMX APyrEx asropoB [I, 2/
¢ pacuerTHums nmo 3asucmioctn (I) ¢ yuerom (2) & (3) noxasu-
BAET yAORNETBODPNTENBHOE COpmajerue (puc.2), CHEAOBATENBED
60 MOXKHO PEROMOEZOBATH EAA NpAKTHYECKAX pacieTOR.
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I's 1. INHOPHHA

0 BIMAHMW QOPMH BOJOBOMHOTO KOIOZIA
B ILIAHE HA MPOLECC TADEAAA W3EHTOYHOA SHEPTWH MOTOKA

BogoOoiteuit wonogen #BIAETCA ONHMM W3 Hamdomee npo-
CTHX M Z0CTaTOYHO DHPERTHBHNMX racHTeneil RacuTOYHOR SHEp-
TAH NoToKa, OgHAaK0 NMpE GOABNKX CKOPOCTAX TEYEHMA pasMepH
HONOZUA, HASHAYAEMHE W3 YCIOBHA PASMENSHMA B HEM IHApap-
AMYEeCKOT0 NpHEEA, NMONYYAUTCA HACTOABKO 3HAYHTENBHHMM, HTO
NPUXOZMTCA B KAXAOM KOHKPETHOM ciyuae, cO0Gpasydchk C yo=
NOBHAMK padoTH COODYXEHHA, TeM WIH WHHM cnoco0OM HHTEHCH-
GMOMPOBATE NpPONECC TANGHHA SHEPrHM B NPHEKEe M TakuM olpa-
80M YMEHBDATH 6I'0 DPA3MEPH.

B 9THX mensx MOTyT OHTH NpUMEeHEHH BOZOOO{HHE KO-
NORUH HempusaTHIecKol (opws, K HiM nMpexje BCETO OTHOCAT
¢A TOCTeneHHO pacHUpPAPEMECHA KONOZUM, B KOTODHX 3a cHeT
MIAHOBOT'0 PACTEKAHHWA MOTOKA OONErd9amwTCA YCNAOBHA TalleHKA
sHepruM, [IPHROK B TAKHX KONOAUAX HCCIEfOoBANCA MHOT'MMA &b~
ropamu (E.A.3amapunum, ©.0.0skenosum, [.K.UQBeTROBHM,

1.A Mamgosruen, O,0.Bacunsenum, $.l.JirsaTenxo m Zp.) M

MONYYMA HasBaEWe "npocTpaHcTBEHHOTO". B OoTANUME OT MIOC—

KOTO NMPHXKA, HAGIHORAEMOTO B OCHMHOM NPH3MATHYECKOM XONOZ-

e, A8 SATONNEHMA NPOCTPAMCTBEHHO'O Npuxka TpelyeTcs

MeHBNAA TNyOHHa moToKa, lloTep® SHEPTrHM B TAKOM MDMXIE

~ Comspme, YeM B MIOCKOM, HECMOTPA HA& TO, YTO peaKuds GOKO~
PHX CTEHOK HanpaBleHa B CTOPOHY TeYEHWd NOTOKA.

Kax moxa3uBapT OMHTH, NMOTEDE JHEPIWH B NpOCTpaH=
CTBEHHOM NpHXKe HAXOAATCA B MPAMON 3aBMHCHMOCTH OT yIMa
pacuupenus pycna. OaHaxo, WMeA B BMAY OTDAHMUCHHYD ecTe-
' ¢TBEHHYD CMOCOSHOCTE K PacTeKaHuw GyPHOrO noTOKa, OGNE=
7apEero BHCORMMM NAPAMETPaME KMHeTHYHOCTH, HEABSA BHMNOM-
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HATH DACEMpPEHME pycaa ¢ yI7ow, [PCBOCXOAAMUM TOT MpEeAend-
HHjl, MpW HOTOpOM HatnmpseTcH CeccOOMHOE DacTeKaHHe NOTORA
B NMpHXKE. BEAWYMHA 3TOTO MPERENBHOrC YrAa,no AeHHHM ONMHTCER
® ., uxanosa,cocramiger 7° /I/. [lpn yrae pocmycka GOKOBHX
crenox 7° MOTEDPH BHEPTMM B NPOCTPAHCTBEHHOM MPHKKE MOKHO
ysemyunts Ha I0-IS% /2/, mo pnA BTOrO NOHAZOOMTCH IPOH3BO-
ANTH pacEMpeHMe pycia Ha AOBONEHO 3HAMHTENBHOM YHACTKE.
NosTouy BDAA IR HeNecO0fpa3sio ZOOUBATHCA YBEIMUEHHA MOTEPE
9HEDIMM ¥ YMCHBUGHWA TNYOMHH HONOZAUA 38 CHUET PAIBHTAR erc
ANWHH

OcymecTBAAA NpPMHYAMTENbHOE pacTexande GYypHOTO NOTO=
Ka B niaHe, MOXHO B 3HAYMTENRHOH CTENEHH YBECIMYHTD yTI'OA
pACHMpERAA Pycla W TeM CaMuM NMOBHCHTL 3PPEKT TaueHMA IHEP-
I'MM B NPOCTPAMCTBEHHOM Npuxxe. OXHMM M3 TaKUX CMOCOG0OB
nantonee NMpUEMTeMHEM ¢ I'MADABIMYECKOd TOUKM 3peHuf ABIAETCH
yeTpohcTBO KpUBOMHHEHHHX B Niane 3aTBODOB, oOpameHRHX Bhb=
MYKAOCTHD B CTOpOHy umEsero 6eeda /3, 4/. Opnaxo, WCHOAB3O-
BATH TaXHWe SATEODH ANA BHCOKOHAMOPHHX BOAOCOPOCOB HE Mpej=
CTABNAETCHA BOSMOXKHHM MO DALY TEXHUYECKMX TPHYHH.

B aMrepaType MMEOTCH HEKOTOpUE CBEASHMA O THADABNIH-
YecKOM MpHEKE B MOCTENEeHHO cyxanmeMcd pycue, [lpa Takod fop-
Me pyclia PearUMf CTeHOK HanpaRieHa HABCTPEVy MOTOKY, HO HE-
CMOTPA HA 970, MOTEpH DHCPIUK B MPHEKE HA 4 T5% MeHBTE, YEM
B minockox /5/.

Hexona 3 BHEEM3NOXEHHOTO MOKHO CHUMTaTh, HWTO OCHOB-
HYD DOXB B HIMEHEHUH SHEePreTHYeCKHX XApPaKTeDHCTHE NPHEKA,
06pasypmerocA B HEMPM3MATHMECKOM pYCHE C NOCTENeHRO MEHAD-
mMMCHA cEYeHMeM, MI'paeT He peaxuud OCOKOBHX CTEHOK, & HaMe-
HeHME YAGABHHX DACXOJ0B, BHIBARHOS HMSMEHEHMEM WHDHHH B Ce-
YeHHM 2a MPWXKOM MO CPABMEHAN C UMDHAOH CEATOr0 CEYeHHs.

OueBnAHO, SHAYUTENBHOTO YBENWUEHMA PeaKkOMM CTEHOK
MOXHC ZJOCHTECA, €CAM HAa YJYacTKe Da3vemeHHs MPHRKA DE3KO
CY3HTH DYCNO B NNaHe MyTeM NOBOPOTA GOKOBHX CTEHOK KOJNOX-~
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. Qe BHYTPH MOTOKA MDA COXDAHEHHH WX BODTMKANFHOTO NOIOXE=

* gwEd, Ho mpm oTOM, BO K3(exaHMe HIAMOHETO SATOIUICHMA NPHX-

. e, BCIG] 84 CYReHMeM MNOHEAZOCHTCH DACHMPHTH MOTOK A0 Mif~
pHHE OTBOAAMEro pycha. Takoe CyZeHHMe MOXAO HE3IBATH MECT=
HM W paccMaTpPMBATE €U0 KaK Mperpagy Ha MyTH NOTOKA.
_ OmuTH, NpOBEAEHHHE HAMW, NMOKA3BIM, YTO MDH pacno-
NOXeHHY MeCTHOTO CYEGHHA HA YUacTHe 38POXACGHRA MpHERa, I'A€
MOTOK HAXOZMTCA eme B OypHOM COCTOAHMH, peakTHBHOE BO3gel-
CTEME CTEHOK CYEeHHWA YCHIMBAEICA 34 CUET TEX ABneHHH, KO-
TOPHMH CONPOBOEAAETCA OOTEKAHMe CYPHHM NOTOKOM MOZOGHOIO
poxa nperpan.

MapecTHO, WTO NpU OOTeKaHWM CYPHHM NMOTOKOM TYMOIO
BHYTPEHHErO yTIia, KOTODHE MOEer OHWTH COCTABJNEH CTEHKAMM,
OTpAHNYHBANIMME MOTOK B [M&HE, MDA MapaMeTpé KMHOTHIROCTH,
npeBumapmeM 2, OOpasyeTcA KOCOH IHAPABAMYcCKMM MmpLEOK.
BremHe OH NMPOABAAETCA B CKAYK00ODASHOM NOBHUEHHM CBOGOZ~
HOH NOBEDXHOCTH, pAcNMpOCTpaHARIEMCR B MIaHe BAOIDL ITHEHH
. (JpoHTa npuxxa. [lpw nepexone dYepes fpOHT NPHEKA CTPYH, ME—
HAA CBOE NEpEOHEYANBHOE HAMDABIEHHe, JABHIADTCA BAONL CTEH-
KK, TMOBEpHYTOK B HOTOK.

B cayyse cHMMMeTDPWUHOTO CYReHMA Dpycla 06pasyprICH
ABA KOCHX MpHEKa, B pesynbTaTe Yero CTPYH NMOTOKA NMOAyYAwT
BCTPEYHOE HAMDABNEHHE ABUXGHMA M COYAapADTCA HA OCH NOTO~
ka, [lpu coynapesud cTpy# oGpasyercd rpelexs, MNpeAcTaBl o=
muil coOoli KOMIAKTHYD CTpYymD, BUIETaOOyw 38 NPeAeNH CYXGHMA.
B MecTe ec NajcHuA HACIOAAETCH CEATHe MOTOKA H mocaexywulMi
Nepexoq €ro B CroxoiHOe cOCTORHME uepe3 OOHYHHN I'WApaBiIM-
geckHil npuxox (puc.I).

Taxyme o6pa3oM, MOTOK M3 CYPHOTD COCTOAHMA, B KOTO-
poM OH HAXOAMICA B ceuenmd I-I,mepexopuT B cnokoilroe (ce—
yerne 3=3). [lepexo 95TOT CONMPOBOXAAETCA 3HAUMTENBHHMH MO-
TEPAME DHEDIHH, YT0 OOCYCAOBNHEACTCA HANHYMOM 30H MHTEHCHD~
HOT'O NepeMenHBAMMA NMOTOKA, O0palyoWHXCH, BO-NEpPBHX, B KO=
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CHX NpHXHAX, BO=BTODHX, — NPH COYRApeHHHM CTPYH B MeCcTe HX
nepece4YeHHA ®, HAROHEN, — HA YYaCTKE OOHYHOTO MpuEKa 38
rpedHEeM .

PaccMoTpiM ¢ 2HODreTHYECKOM TOYEM 3DEHMA Ipomece
peamMozieifcTENA ABYX KOCHX NMPHEKOB, OGPASYDMMXCH DU CHM=
MEeTDHYHOM CYXeHMM MNDAMOYTIOABHOTO pYcla. [lepes scTpeveft
APYr ¢ APYIOM ROCHE NPHERH HMENT OXMPAKOBHEe OTHOCHTEABEHE
THyOMHH, XapaxTepusyouue BHCOTY TO#f 308HM, B Npeaenax Ho-
TOPOR HMpOMCXOZMAT COYyZABpeHHE CTDYH. Hak BHEHO K3 3aBHCEMO~
cTH, Momyuenno# A.MnomenoM /5/ M3 OCHOEHOrO ypaBHEHWA HO=
COr0 NpHEKAa

7 =g (r#aFysin®p=1 ), (D

rae ? = & = OTHOCHTENBHAA IAyOHMHA ROCOIO IpHEKA]
/,u b, = DAYOUHH RO MpPHXRA W 38 HMM;

Fg’r = YHCHAO PpYyZA B CeNeHMH Mnepex NpPHEHOM, B
pacoMaATDEBAGMOM CAyYae cOBNAjanmee ¢ Na—
paMeTpoM KWHEeTHYHOCTH MOTOHA, T2,

Fg =1 ;

P = yron ®ponta mpixka (cuapric.I)§
OTHOCHTENBHAA BHCOTA MDHEKA pacTeT C yEeIHYEHMEM mapa-
MeTpa KHHETWYHOCTH MOTORKA WM yraa JpoETa npuxxa. [ocaem=
HHM}l B cBON O4Yepei: HAXOZMTCA B 3ABMCHMMOCTH OT YyI7Na MORO=
poTa CTEHKM CYXEHMA W MapaMeTpa KMHETHUHOCTH, NpejCTaD-
JeHHO# BHpaxeHHEM

__ lgpi+81y, sindp -3
\/ff-sﬁy sinip —1+Rig% ﬁ

(2)
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The & - YOl MOBOPOTA CTEHKH CYXEHHA BHYTDE MOTOKA,.

H3 npueefeHHHX TeopeTHYecHHX 3aBHcHMocTelt caegyeT,
Y70 C yBeNMUEeHHEM YIA& MOBOPOTA CTEAKA W MAPAMETPA KHHE=
THYHOCTH NOTOKA B CEATOM CEYeHMM DACTET BHCOTA KOCOIO
NpHERA M, CAEZ0BATENBHO, YBEAWYMBAETCH 30HA COYyJapeHHA
erpydls OZHaKO, HAK NMOKA34NM ONWTH, /PH YBENMYEHMH yrua JC
HEROTOPOr'0 I'DAHMYAOINO 3HAYEHHA, 3IABMCANEr0 OT napaMerpa
EMHETHYHOCTH, B NMpEAENax CYXeHHA NPOHCXOAMT 3apOXTSHHE
NPAMOTO MpHXKA, KOTOPHil B coyeTaHuMM C ABYMH KOCHMH IONy=-
YWn Haspauwe "wmocTooOpassoro®™ npuzxa /7/. [pn paismeimes,
caMOM HE3HAUMTEeABHOM yBemmdennt yraa & > Oy wocrooGpas-
HHfl NPHXOK NMEPEeXOAMT B MPAMOH, KOTOpPHHE H3~3a HANWUMA CYy-
ROHMA He 0CTAOTCA B KDMTHYEGCKOM IMONOKEHHM, a HAABATaeTCH
HA cXaT0e cevyenHe. [lpm 2TOM caMo cyxende paloTaeT Kak BO=
AOCNHE, THK KAK CTOHKM CYRCHMA OTAHOBATCA Nperpazofd Ha
OyTH YX@ OOYTH CHOKOHHOI'O MOTOKA. fBAGHME KOCHX NDHEROE
EAK TAKOBOE HCYe3aeT, PEeaKTHBHO® BO3EHfiCTEME CTEHOK CYEE=
AHA YMEHBINAETCH.

Ha crxasaEHOTO MOXHO CZENaTE BHBOZ O TOM, YTO HauGO-
Nle¢ HHTOHCWBHO® COYAADEHHE CTDYH MOTOKa, NMpOMCXOZAmee B
B0HC B3aMMOAEMCTBHA ABYX KOCHX MDHEKOB, MMEET MeCTO NDH
MAKCHMANBHOM NMapaMerpe KHHeTHYHOCTH MOTOKA W TI'DaHUYHOM A
JTOI'0 napaMerpa yINeé NOBOPOTA CTEHOK, NPHM KOTOPOM MpPOMCXO=
RHT 3apOEZICHHE MOCTOOODA3IHOIO NPHEKA,

JInf BHACHEHMA BAMANMA NapaMeTpa KMHETWYHOCTH NMOTOKA
HA BENMUNHYy TPAHAYHOTO yI7a Haud COhia NpOBEefieHa COeDHA Ok
TOB B puanasone wasedeHus [k or IO mo 160, Ha puc.2 mpuBO—
AATCA ONMHTHHE TOYKH, IIOKASWBARMHEe CBASEL PPAHMYHOIO YyIJia M
napaMeTpa KHHETHWYHOCTH MOTOKA, KOTOpHE XODOHO CORMNAZapT C
TeopeTHIECKOR KPHBOH f?@ = 7 (lik), nonyuenHo# myrem pe—
menua ypasHeault (I-2).

M3 cxemu, npwsezennoll xa puc.l, clemyer Takxe, 4TO
CYXEHHE C OHHMM H TeM Xe YIJIOM é’ = égp MOZET CHTE BHNOM=
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HEHO IpH pA3HOM CTENeHH CTecHeHME DOTOKA g S OmuTH

NOKASHBADT, YWT0 YBEIMNUHBAA CTeNEeHs CTECCHEHHMA, MOXHO NO-
AOHTE K TOMY NpPEeACTHHOMY 3HAYeHMO OTHONEHHA y OPE KO-

TOPONM MPOM3OMAET NpeBpPAmEHME KOCHX MpHXKOB B npmwoff, ana—
JOTHYHOE ONMMcAaHEOMY Bume, [lp aTow cyxemme OyXer pasoTarh
Kar BOXOCHME,

Jinr onpejefieHHAs MAKCHMANBHOM CTENEHM CTECHEHMA MO~
TOKa MpENCTABHM CXEMy SBNGHMA B ynpomeEHOM Buje (cu.pEc.I).
Byneu paccNaTpMBATE NMOJOBREY NOTOKA, & INOCKOCTE CHMMET=
pUH 3aMeHuM TRepuoif cTeHKOf, K ROTOpOH MOAXOZAT CTPYH MO-
TOKa 3a JuHAeft fpoETA KOCOTO NpuxKa. CEOpPOCTE MX um:
OHTH DABNOXCEA [0 ABYM HANDARTOHMAM: MADPANACTBHOMY V
M HODMANBHOMY K CTEHKE '% . A3 ypaBEGHHA n&paamaucrl
ANA cedemuit MO NMpHXKA M B CTBOPE CYXGHHA MMEEM

Vi =7 hVy, it

rze fzf - INYGMEA MOTOKA B CTBOPE CYXeHMA, KOTODAs MO
xe? ONTH OMpejencEa KaK cyMMa BTOpoft comps-
#eHHoll rayOMHH KOCOI'0 NpHEKA, BLUMCHAAEMOR Mo
gopryne .’i;,: 2R ¥ BHCOTH NOZBEMA

YDOBHA BOJM BCHEACTBHE COyAapeH#sa MOTOEA ©
TBePAOH CTEHKOH, OMpejenseMOl #3 3aBNCHMO-

e /2, = _I{;;i' r6. = Bl .

CeopocTs noToka B COYEHKA 33 HOCHM MNPHXKOM BHYMO~
Jafaerca OO0 QOopuyne

V, cospP
V= cos(B-6)
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MopcTaBnsa 3TH BupaEcHME B ypasHenue (3), nocae
npeodpas30Bannil MONMYyUMM

5
be= , . :
< g 5{%{ _ +;§g§§z3}n%}

Cnezyer OTMETHTE, YTO NMOJYYEHHOE pEemeHWe ABIAETCA
NPUONNECHHEM BCAEACTRAE CYMECTBEHHOr) YNPOmMEeHUA ZecTBH=
TelbHOR KADTHHH ABneHUA, ONHAKO WMCNONE30BAHWE 3ITOT0 peme—
HUA MOXET OKA3aTRCHA NMOJME3HHM ANA NONYUESHHAA OPHEHTHPOBOYHHX
sHaueHMy cTeneHs cTeCHEHMs MoTOKa, JaneHefimee yTOMHeHHE
3apncmiocTd (4) nmpexnoiaraeTCA BHMNONHHTE OMHMTHHM MYTEM.

Takuu 00pAaoM, CYXad pycuo A0 BEAUUMHH, ONpenesfs—
wol mo dopuyne (4), nyTeM NOBOPOTA CTEHOK BHYTPH NMOTOKA
nog yraow & = B , woxio momyuurs HauGombuuit spHeKT
raueHNn SHEPrHH NMpH B3aMMOZelCTBUM ABYX KOCHX NPHEXKOB.
TeopeTHYCCKM OUEHWUTE 2T0T afHeKT He NpejcTABNAECTCA BOINOR-
HHM M3=3a YpednrEuallno enoxHoff TMAPOAMHAMKUECKOW KADTHMHH
ARNEHUR, NMPOHCXOLAWMX B DE3YABTATE CYXEHMA MOTOKA,.[loaToMy
HCNONE3YyeM SAKOH KOMHYECTBA ABHEEHMR, MOosBonADEME CYAMTE
of umHTepecyomel HAC 3HEpPreTHUYECKO{ CTOpOHE ABJAEGHHA MO XA=-
PAKTEPHCTHKAN MOTOKA B TPAHHUHHX CEYECHMAX, ONpefeseHHHX

OMETHHE MYTEM,
Ilnn OTcexa XWAKOCTH, OTDAHMMEHHOTO ceveHmAMy I-I m

2-3 (cM.pic.I), yparHeHHe MpoeKUMH KOMMYeCcTBA JIEMESGHHA Ha
oChk, COBNARAKNEY® C OCEN MoTOXa, OyAET MMETH BRJ

PN

(#)
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‘The ‘.{,f{, H 1/5'1'[?5 =~ COOTBETCTEEHED CKODOCTE B IAyOHHE
morToka B cevenHax I-I B 3-3;
g - moroHmmfi pacxox; -
Pr - ycnoenas peaRTHBHAA CHIA, KOIUYECT-
BeHHO onpepenapmaf shjexr BoagelcT—
BHA CYZcHMA HA MOTOH.
liponaBenA HEKOTODHE MpeoCpasoBaHMA,NONYYHM YPaBHE—
gde (5) B Ge3pasMepHOM BHZE

rr=¢{£ﬁ£;%%w{-h (6)
rae vt 5

oy NGRS
Ly ARG R
OueBRAHO, MEMEDHE ONHTHHM NYyTeM TIYOREY ﬁj npH

M3BECTHHX f?, B ”H,. MOXHO C MOMOELD YPaBHGHHA KONEUBCT=
BEeHHO onmpefeluTs sfipex? SHEProracAmErc BO3AEHCTBHA MecT—
HOI'O CYXeHMA pycla B NJaHe HA MOTOK,

lo pesynsTaTad HCCNEZOBAHM{, NPOBEASHHHX HAMK B
EMPOKOM JMANa30He H3MeHEHHNA NapaMeTpOB KHHOTHYEOCTH
(Ik = I5 + I50), MoayueE rpafUk SABHCHMOCTH :? =F (Ix)
NpH pasHOfi cTemeHHM cyXeHWA pycAa (puc.3). 3xeck Xe A
CPaBHeHHA NpHBeeHa Kpusag /) = F (Ox) ans cBOGOZHOTO
npuxia, Kax BAAHO M3 TrpajMka, B pe3yiabTaTe PEarRTHBREOTO
Hﬁﬁﬂﬁﬂ‘rﬂﬂﬂ CYXeHMA Ha NOTOK, IAYOHHA B CCYEHMH 3=3 3Ha~
qUTeNEHO CHUEASTCH MO CPABHEHNN ¢ saromngomed rayousOf
CBOOOAHOTO MNpuUEKA, YTO A4ST BOSMOXHOCTE YMEHBEHTE pasMe—
pH BOZOGORHOTO KONOZALA.

Omnaxo He BCerza MpefcTABIAETCA POSMORHOCTE HCHONE~

30BATH TAKY0 cxeMy conpsxerEf OpedioB. OcHOBHOM HEZOCTATOR
ge - Hamu9me IrpedHEf, NpPeBHNADMEr0 OTMETHM CBOCGOZHON MO=-
BEDXHOCTH B OTBOAAMEM pycle, JTOT HEZOCTATOK yAAETCH IHH-

o L —

L

S A B ™ - e e e )
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BUIMPOBATE, ECIHM HECKONBKO yRelA4MTE: TAYOHHY B CeUEHHH S=3.
B pesyaiTaTe CyEeHWe NOATOMAAETCH ¢ HUMHEro Obefa, a B3a—
HuoZeiicTENE KOCHX NMPHEKOE M ofpasopaue I'peCHA NPOHMCXOAMT
B Macce BOIH. HYZHO OTMETHTE, YTO BeIHUHHA NONTONMIEHEA
AOIXHA OHTH OTrpaHMueHa TOR npegensHoi, NMPR KOTOPOR NOTOK
MOAXOAMT K CYREHUD eme B OYPHOM COCTOAHHH,

Hax nmOKasamW OMHTH, MNPOBeZEHEHE HaMM, NDH TaxKoH
CXeMe CONpDAREHHA CHEXeHMe TAYOKHH B cedeHM®m 3=3 Nmo cpas-
HEHEND ¢ saTomnanmef rnyomuolfl croCOZEOTC NMpHEKA HESHATR-
TENBHO, 34T0 APYyI'He XSPAaKTEPHCTHKM NOTOKA B OTBOXAmMEM pyc—
Jié CYMECTBEHHO yAYyUINAWTCA: SHEUMTENFHO YMEHBMAETCHA BONHE=—
HEe CBOGOZHOW NMOBepXHOCTH M CGOKOBAR pacradKa MOTOKAa,NpoMC-
XoguT OHCcTpoe fiepepacnpeneleHleé CKOpocTeli MO XHBOMY ceue—
HED W BaTyXaHWe NYABCAIMH cKOpocTell ® maBneHuii 3a npezena-
ME CYXeHHA, 3HAUNTENBHO yMEeHEEAETCH 00mas ANMHa NMpHEKaA, Ha
DUC.4 MpUBEIEHH MONYYEGHHHE ONNTHHM NMyTeM rpadukl KIMEHEHHA
BHCOTH BONHH, JIEAH NPHEKA B 3ATOMAADUEH IAYOHHN B 3ABMCH-
MOCTE OT yIVia CYXEHMA M napaMerpa KHHeTHUYHOCTH IDH =045
B CPEBHEHMM C AHAIOTHYHHWE XAaDAKTEPHCTHHAME CBOGOZHOTO NpuE-
K8, H3 rpafEHOB BHEHO, 4YTO OCEOBHOH afdexT npHMeHoHHR Taxok
CXGMH CONpAKEHWA OBEHOB COCTONT B SHAYMTENHHOM YIYUEEHWH
MyNBCANMOHHKEX XADAKTEDHCTHE [0TOKa, KOTODHE PR BHCOKHX
CKOPOCTAX TeUeHMs MIPANT CYMECTBEHHO BAXHY® DONB.

JaHHHE ONMHTOE M TEOpPETHUECHEX MPOpacOTOR NOCTYEMAH
OCHOBAHEEM ANA PaspaGOTK® KOHCTPYKOHM HENDHBMATHYECKOIO
BOZOOOMHOTO KONOAMA C MECTHHM CYRGHMEM B Naneé, WCMNOAB30~
BAHHOT'O JAA TalleHNA SHePTHM B IBYX KOHKDETHHX COODYXeEHMAX:
Ha NEepexofHOM YYaCTHE BHCOKOHANODHOTO TYHHEJNA H B HHXHEM
Ubedie GeSHANMODHOTO TYHHEIR.

JladopaTOpHHE HCCIENOBAHHA 3THX COOPYXEHHH NMOKAS3a=
TM, YTO NpH IHAUMTEALHO MEHBEMX, [0 CPABHEHWI ¢ BOJOGOMHHM
Konoxmes OOHYHOR KOHCTDYHKUMM, PasMepax HenpuamaTHdecKHH
Ronozen odecneumBaeT BHCORNI opbexT rameHMA SHEDPrAH, O
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JiM4afch MpH STOM MPOCTOTOR KOHCTDYRIEM H HARERHOCTED B
BEOIIyaTanu#, Pe3ynsTaTh Hcchepopauni NOBBONMANM DEKOMEH—
AIOBATE KOMOZern Hopolff ROHCTDYRUER znA padouero NpOBKTHPO-
BAHKA OOsexTa "OTBOZ DeKM AETpeR OT yrONBHOTO PA2pesa Ma-
IECTDARBHHMA TYHHEeNmIUu",

PosmMupys M3JIOXOHHOE, MOXHO CAelaTh BHBOZ O TOM,
YT0 WBMEHAA NIAHOBYR GOpMY EA yYacCTHE TIHIPEBIHYECKOTO TphA=
KA B BOZOOOMHOM KONOxie MOXHO BHAYATENLHC JBENHYHTE MOTEDH
PHEPTHE B HEM M COKpDaTHTEH €T'0 pasMepu. [l1d STOH LENH HaMK
npepnaraeTCH HA HO3HAYMTENBHOM YyAANeMMH OT CEATOr) COYEHMA
BHMONHATE DE3K0e CYXeHHE KOJOANA NyTeM NOB0DPOTa CYEHOK ero
BHYTDE NMOTORA ¢ MOCIeAYOmMM pPAcCUMPeHHeM J0 WBDAHE OTBORM~
mero pycna, Taxoe cyxeHHe Beje? K yBeNHYeHHn MOTEPE BHEP~
PEE B NpHXKe 32 CYeT TeX ABNEHH{, KOTODHMM CONPOBOKAEETCH
o0Texanne OYPEEM NMOTOKOM YIYIOB CYECHHA B IUIaHE.

llpegnarackit cnocol HHTeHCHPMRALMK NpONGCCa TANEHHH
SHEPIHY B NpHXKEe NO3BONAET HCNONBLBOBATE MPOCTHE H MacCHB-
EHE KOMCTDYKIMM, XOTOpHE MOTYT OHTH NMDHMEHAHH ANA yCAOBMH
BHCOKOCKODPOCTHOTO MOTOKRA.

THTEPATYPA

I. [uxancs ¢.M. O JopMe conpAkeHHA OGHCTPOTOKE C HUMHEM
Gpefou mpw pasmoft mX mupHHE."Tpyzy HmcruTyTa I'EA-
POTEXHEEA M Mendopanus", 7.XI, I935,

2. Hraaresxo ¢ M, O noTepax sHepru® B OPOCTPRHCTEEHHOM
ruzpaBaKdeckoM npuxxe, HasecTu® pucmMX YueOHHX 3aBe-
nesuit "CTpOMTEABRCTBO M apxurerrypa" K 8, 1964,

3. Mgoroswy J.A. Homulf cnocof peryiMpOBRARNA DEXI8 COlDE=
ESHUA DOTOKCE IPH BHEBANMHCM DAcHHMpesHHN pyc.a,
"THRAPOTEXHMEA M MeNmopauua™ k 2, IS49,

4, Bacunies 0,0, Tuppannuyccrell NDHXOX M peEOTEXAHME NOTO-
Ka B pacumpapmeMca pycne. [foxmapgs AH CCCP, 7.I06,
e 5, I956.
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5, Depvenwxo A.B. MHccneZopanMe NBHEEHMA BOAH Ha CyHEMBalned—
Of BXOJHOM Yy4YacTHe CGHCTDOTOKA Npd HANHYHE BOXO-
CNMBHOTO TMOpOT'a mepep HuM, ABTopedepaT mMccepTa—
WM HA COMCEAHHE Y4YeHOHR CTENEHM KAHAMAATE TEXHW-

JEeCKHX H&_}'H Kuen, I96E.
s f&;‘,ﬁeﬂf ﬂéﬂ anics a} 'cﬂf ;’f’ml;

Teasactions ASGE: vol 6, 4351,
7. Eunes B.T., JByxMepHHE ﬁ:,rpuua noToxk, M., I968.
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C.H.KECEPIE

MPHYUHE PASPYEEHHA HMEHUX BRE®OB CBPOCHHX COOPYXEHWH
YIMEYPTAHCHOTO W KEHOCYPXAHCHKOI'O BOJIOXPA HIAJIHE|

B pensx NOBHEeRHA BOROOGECMedYSHHOCTH CYMESCTBYOEHX
H opomemMa 77 THC.Ta HOBHX 3eMens KaukajqapeMACKOf olna-
¢TH, B [955=-190 rr, CpemasrdnpoBOAXIONOK SAMPOEKTHPOBAN
B HUEFeM TeyeHHH p.Kamkazapsa YMMEYPranckoe BOZOXDAHUNH-
me eMrocTho 500 MIH M BOAH, Bopoxpawunume oGpasyeTcH
semnsmofl mnoTunolt BucOTON  Hpp= 33 u. [lo npeznoxerny
IrIaBROI'0 MEXEeRepa npoekTa Cpexasrnposompxionka A.B.ler-
pOBa, BOZOBNIYCKM (JeBoCepexmuif H npapoGepexwHil) coBueme-
HH ¢ KATACTPOOHIBCRHEM M JOWANM cOpocauM., CoBMEmMEwWAde Co-
OpyXeRHe 2aNnpoeKTHPOBAHO B BUJE TPEXOUKOBOH AORHON Xemde-
300eToRRON TPYOH, NpONOXERHOH MOZ 3euMNAROW MIOTHROM,

SaTBOpH NNOTHR M OAmAA YNpPABIEHUS DAcHONArapTca B
rAvYansAOf#t YacTE HRORRON TpyOuw, Boxpyr Gammu Ha otserixe HIT
JCTPOeH NOTOK KuracTpofuueckoro copoca (Ha {200 u”/cex),
H3 RKOTOpPOrc BOZAa cOPACHBAEGTCA NO TPEM DaXTaM B Ty K& JOR-
Byp (Ceamanopwyw) Tpyoy, B5a 3aTBOpauMM, B nmepBoM BapuanTe
SHepPI'MA MOTOKA racunack B CnequanbHol HAMOPHOR HaMmepe Ta-
EDeHAA, BO BTOpoM (OPHMHATOM) - B OTEDHTOM BOAOXENMTENE,
pacToNOXEHHOM B KOHUe TpyO (pHc.I,2).

BoponenuTens B rmame no dopue NpUOAREAETCA K KDYTY
¢ paguycoM 7 = I4,0 m; CTeHKM BEPTMKANBHH; XFO pPacmono-
ZEHO HMXE Ora BEXOZHOH YacTH TPyOH Ha 2,5 M. M3 BOZOZENE-
Tejifi BOAA TOZAETCA B NeBOCepeXHuil RaFaNn Yepes3 ABYXOYKOBYD
rpy6y ( Qmar = 32 u°/cex) n B npasoGepexmiull kawan
( Qmga = 36 ¥'/cer). '

Iymasan B0xa ( 80 (pe = 350 M°/CeR) cOpacuBaeTch
H3-BOAOXDANMIMNA 4Yepe3 TDW MAM EBE NOAHHX TPyOH,H KaTa-
cerpofuaeckuil cOpoc cHavana B BOAOZENHTENE, IA® TIacHTCA
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OCHOBRAA 9a8CTH SHEPIrHM NOTOKAa, & 3ATEM — B DEKy uUepe3 BO-

AOCANENYD CTEHRY BOZOAGNMTENA BHcOTOR 5 M, 2aNMMADIEYD YeT-
BOPTE OKDYXROCTH BOZOZeNHTENns, M poxodol cOpoca (mauma B u
RE OTMETHE IHA BOAOAENMTENA), OramuymsapmefcAd OSTOHAHM 3y-

OOM TPeXMEeTPOBOM I'IYOMWH H Ramemwoft npuamoft. OTKOCH OTBO-

AAMEro Karaxa KpPEeNATCA APMMpPOBARWHEM CeTonoM Ha zuuwe 60 M.
ComparanTcf OTROCH C BOUZOZGAETeAeM BeDPTHMKANBFHME CTERKAMHE,
RANpARNERFHMM K OCH cOpoca mox 45°.

Oruetka Bogodod cOpoca maspauera ¢ JUSTOM BO3MON-
AQCTH CHHMXEHMA pycXa ®a 2,5 M. I'pyATH 38 CODOCHMM COOpYy—
KGHHEM COCTOAT M3 TIpABENMCTHX NECKOB. Pacxomm
B pexe xaxeGapres or 2 o 59 w°/cer. [Ipm 9TOM pacxomu Go-
xee 350 u®/cex MOTYT ARKYMYIEDOBATHECA NP WaNONHeFHOM BO-
HOXPARRIMNE, BH3HBAA NOAHEM YPOBRA Boxgu Bume HII' He Gomee
gem Ha I,3 M.

Hccaepopamde BOAOMPONMYCRFHX COOPYXeHWH OwIR mpoBe~-
germd B 1957 r. B CAHHMPHA Ea nmpocTpancTEeHROM MONENR B Mac—
mrate I:40 maTyprmo#f BeNRYMNH, KOTODHH MO3BOMMN

I) nmoxyunT: TYpOyNEenTRH{ pEeEMM - DEeXEM HATYPH 30
BCEX DNEeMEeRTAX WONSHM,;
2) BHNONAMTE NPRONMSHTENBHOE DABENCTBO OPOCHTEND~
FOM wWepOXOBATOCTE CTEN WA MOZENM W B HATYDE;
3) nopoGpars rpynT mExEero Oseda Mojenm cdpoca.
- OparuMORFHl COCTAB IDyNTA HATYDH M MepecyeT Wa MO-
Aens NMpEEeier B Tadn.’.

Ha wozenm OHNH BOCMOPCH3BEJEHH, KPOM® BOJONDONYyCH=-
AHX COOpYReHHE, Y49acTOK MNOTHAH, ANMROK oxono 30 m yvacTOR
sopoxpammnema -~ I00 w, mesodepexwuit M npasolepexHufl Ka-
nand, AEErofl oxomo 70 w Kaxmuit ¥ Beck y4acTOK OTEOAAMETO
pycaa.

Tpedopanocs

1) onpexennTs, oCecneYWBASTCR JM B Gesmamopmofl
YacTH TpyOs Oe3raNopRHil Pex¥M NPOTERKARAA BOZH NPH NMPOMyCRe
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MAKCHMANBHOTO CTPOMTENBHOrO pacxoza (IS0 m°/cex), pado-
YMX PACXOAOP Ha uppuramup (70 wm°/cer) NpH FH3RMX YPOBHAX
BOAH B BOAOXDAWENWEES H NABOAKOBHX DECXDJNO0B 4Wepes ABe OOJ-
HOCTED OTE[HTHE NORAHEe TPYOH W EaTacTpojuueckEl cOpoc;

2) YTOUHATH pa3WepH NOTKA B WAXT EATACTpofEvec-
koro cOpoca,

3) YyTONRET: pa3MepH AOWREX TpPyO B MecTe conpaxe—
WER AONHOI0 NOTOES C MOTOKOM EaTacrpofuueckoro cOpoca MDE
OTCYTCTBHE B DTON MECTé TacHTEAR SHEDIHH;

4) yTOUEHTH pasMepH BOAOAGAMTENAR M MOAOGPATE ra-
SMTENN B HEM;

5) mopocopaThk KONCTPYENRE cOnNpaAxenms cOpoca Bojo-
AeAXTENA C OTBONANMM DpyclnoM, ofecHeumBADWYY IasecHREe OCTaP-
melicH wacTE BREpPrER NOTOKA 683 NMOAMMEA COOpDYXEHMA NpPR CYy-
WECTEYOMEN DycRe M CHEXEFEOM HA 2,5 M;

6) OompepenAMTs XPMBYY JABMCHMOCTH Dacxoia AOWHHX
Tpy0 OT HAamopa mepej BXOJIOM;

7) onpeAcaAMTs: KPHEYO SABHCHMOCTH Pacxojs AOWHHX
TPYO OT BENHWUMAH OTKPHTHA WETOBOrO oTBepcTRA npu HIT';

8) onpezenETs KPHEYD 3aBHCHMOCTH PACXOZa HATa-
crpofuveckoro cdpoca 0T BHCOTH NPeBHUEHHA IOPA30HTAR BOXH
BOZOXpAFHNENA HaZ rpedneM DOBEPXHOCTHOI'O cOpOCa.

B peaynb?aTe MCCHEXOBANMH GHAH OCBENSEH BCE BONDO-
CH ¥ ZANH DeKOMEHASNUH 0O YTOUYHERW® HOPM K pasMepoB Beex
yacrel BONOMPONMYyCKEHX ycrpoficTs (pHe.3 o &)

B gyacTROCTH OWNH JaHH CHNEAyOEHE DEROMEHIALMNM:

I) ma BoZOCRATE BOACZKENMTENH YCTPOHTE 6 paccera—
renell;

2) AEA ymewb@ievEA KONEOAWEA TODHIORTa BOAM nepef
WHTAMM BOA03a00pOB YCTPOMTE 3adpalbnue CTEFKH, B pexsax
yMeHbEERES NpoleTa Sa0panbruX Galox JHFHD WMTOB 0TOX~

BEHYTH B CTODOHY OTBOXANEX EAHANOE (CM.PHC.4);




3e3

emurruedxoros ogomonead MMRER B00doo odoMoemnHDOdLoB
~BN HEBoxAd0o0o grmfodn gRHEIwOVOdU RIUHEYD HRUHBEONHOHONG]':*osd
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Puc.4.Mlnarn pexomernposaraof CAHHAPH womnpe=
polt wacTe xaracrpoduvecroro copoca
UNMEY prasckoro BOAOXDPREHINES
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3) popogenmTen: (cM.pHc.I,2) OHL NMepBOHAYANSHO
SanpOeRTRPOEAN B3 YCHOBHA TAWeHHA SREPIHA MOTOKA B ClE-
nuaisHofl KaMepe IrAWeRHA, PACNONOXeRAOH# 38 3aTBODAMH JAA
TAHSHAA OCHOBHOM uacTH SHEPIHH MOTOHA,. JaTen OHIO peme—
HO TAMeHAE SHEPIHH MOTORA BMAECTH 3a NMpefiedd TpyO,

ANA 4Yero YBeNHYWTE AIEHY BOROZennTens ¢ 23 gmo 30 M, a
WADHRY CHAMBROI'C (poHTAa B cOpOC = ¢ 22 10 36 M, NDH STOM
CAMBHYO CTEHKY CfenaTh NpaMol, BHCOTOR 4 M, B yCTaHOBHTB
B BOZOAEANTENE OZMR pAZ M3 6 mapcoR (mMEPHHON 2 M, BHCO-
roft 5, 4 m 3 u). JeTHpexHeTPORAA BHCOT2 CAWBAOR CTEHEW
ofecneYREaET MAKCHMANBFH{ 3AG0D BOZH B RAHANH NDH NONHO=
CTED OTKPHTHX MUTOBHEX OTBEDCTHAX M OTCYTCTEHE cOpoca B
POKY;

) Ha WU30BO{ KDHBONNAEEHRO# IpaRm CANBROM cTeR-
KR JOTPOETE TOPEIORTANBAHEG TPaMONMHH, HADMAOK 2 M X ZIR-
gol 2,4 m wepes I,3 M, KOTOpHe XOpOmO cmocOOCTBYDT aspa-
i MOZSrEMX CTPY#, PECCPefOTOYEHRD MAJIeRHA HX WA BOAO-
Goll, ¥ CJuENOBATENBHO, T'ANERED DHepPIHM NMOTOKAa B COpOCE;

5) Bozodolt cgenars anwmoff IB M m muprAOH# 56 M,
e 2 M HMAMEe OTMEeTKH [oXa BOAOIENMTENA; B Komue Bomodom
yeTpouTs yorym I,5 M pagMycoum 72 M, 33 KOTOPHM YyCTPOHTE
caup, EARAOW IO M M mHpuHOft 56 M, OEamuMBawmuiicA KOpPOT-
RUM SYOOM, Taxxe OYEDUEHHHM pazEycoM 62 M. 32 3yGOM
YCTPOHTE HeGONLUYED NpHaMy W3 KaMerAolf nadpocHM.

Kax nokasanm® OMHTH, BHNYKNAA B MIade (Gopwa 2mopH
cpeguux (Mo BepTHHANAM) crOpocTell BHSHBaeT odpasoBanine
GOKOBMX BOZOBODOTOB 3a COODYXEeHHEM M OONBUMX DPASMHBOB
nox muMM (npH nDdOM pacrnpeleneHHME CROpOCTEH Mo BEepTHHE-
oK), 3T0 0OGBACHAETCA paamMuelt maBmerHit # pacnojOXcHHEM
HX B DOTOKe., PaBROMEpHAA 3MOpPA BHBHEAST GOKOBHE BOZOBO~
POTH H pAdMHBEH B MeHBEEHR CTEeNeHR, & BOI'FyTad smppa cpen-
HAX CROpocTeid ¥ BOUEYyTas JopMa npuxka ofecneumsapT Oec—
cdofinoe ABUREeRHe NMOTOKA, 0e3 COKOBHX BOXOBODOTOER R BHIH-
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BAET NONOTHI pa3mMHE B cpexme#t wacTH pycia.

Ins pacmMperns MoToKa ¢ 36 zo 56 M E co3zamuA (B
IHare) BOTHYTOH HOpMH DITODN CpegHEX N0 BEPIAKANM CKOPO=
cTed 4 BOrHyTOR QopMH NOpPHXEA B Hayane OTBOAAMET? pycxaa,

Ha BOKOGOE DEKOMEHAYETCH yCTAHOBHTE MONEPSYAyY KDPNBONH-
HelHYD CTemKy, bucoroll 1,2 M, pamuwycom 80 M C HECATEN
KOPOTKMMH, HO BucOKEMM (/1 = 4 ) cTemxamm, HANpARTIADME-
ME TOTOK K HERTPYy pazmyca. UM o0ecneumBamT NpPOTOKAHHE
moroxka Ges OOKOBHX BOZOBODOTOR M TEM caMuEM NpPEeAOXDPAHANT
OCHOBAHHE OTHROCOB OTBOJAMEI0 pPYyCNa OT MOIMHBA.

KpemuTs OTKOCH B HAaYaThHOf YacTH OTBOZANErO pyCHa
MOXHO OEGTOHHHMHA NIHTEME IO OTMETEM CHMBA Ha JiHre 40 M,
Taxan KOWCTDYHOWA COMpAXEHMA oCecleyypaeT XOpOomyX BOPOH-
KY pa3suBa - mOnNOryw, He IMyGoRyw (Zo 4-5 M), pacnonoxern-
HY® B Cepemine OTBOAARET0 DYCIA NAXEe [IPH CHEXEHHHX HA
5,0 w ropeaonrax moxy HE., Padoupe uyepresy (HIM COCTARNG-
BH C y4YeTOM MOYUTH BCEX NepeuNCHeHFNX PeKoMengarui,

CrpouTenscTs0 UMMEYPramCROI0 BOZOXDATNANEA FAYa-
70ck B I958 1. ¥ 3akonynaocs 3 1963 r, [puvex yxe B mepmog,
CTPOMTENBCTEE HAY&NOCEH HANONHEHHE BOJOXpaHuimma, B I%%0 r.
Gtro waxomnero 80 wan.u®, B I9I r, = 170, B 1962 r.- 186,
B I9%3 r, - 385, B I%4 Tw = 450 ¥ B 1965 1, =270 MER.u°.
MaKcHManbAue cOPOCHHE DPacXofu mocTurams 270 ¥°/cer (am-
pens 1964 1.).

JKemyaTaudA HeZOCTPOEHHOrO BONOXDSRHIMEG BH3BANE
NepEeROC KAapRepOE TDaPHiinO=-NecuYanorc IpyHTa, AC00XOAMMOTO
AAA OTCHINKK TMPH3M TIOTHEH, C pyCha BepxHero Ooeda B AEE-
M. B pesynsrTaTe BueiuM GONBNOTO KOAMUECTBA I'DYHTE
(~3 IIJIB.HH) H3 Dycla WEEFero Opeda B HenocpeIcTBeRHOH
OGIM30CTH K THIPOYSAY ¥ OATENeTHedl BKCONTATADMN COQDYXOHHAA,
OTBOAANMES DYCNO CHM3HAOC: WA 3 M, [px aTou fopMa M MecTo
BODOHKE DasWhBe, 8 TaKKe XapawTep IpOTe:amdd BOAH IO BOZO-
AenurTeNi ¥ cOPOCY OKa3alkich MOROOHHMM MOMYYEREHM HA MOXENN.
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'TyCERa BODOHKM paswuBa B AkxneM Obede cOpoca mocTHINA
5 M, H3 NPEZOCTOPOXHOCTH 6€ 2a0pOCANE KAMAEM,.

B ceasx c atEM B CpefasTENpoBOXNONKE JHIA BANDOEKTH=
DOPARA PENORCTDYKIUHMA AuxAero Okeda cOpoca ¢ ydetom CyZy-
gere (Yepes 25 IeT) CHMXGEMA pycna weymero Oeeda wa 3 M
or copoca umcTof BoAH (pHC.S5). [PEAYCHOTDPSRO TARKXE yBeli-
YeHHe SANETHOTO CAOR B JIOHWHMX TDy08X, HApauMBanne CTeH
pojogenusend wa I,5 M, TAR KaX HAGANAANHCEH BHILIOCKE BOJH
43 HETO NMp¥ Mpomycke CONBEMX pacxozos (OFM OHME H HA MO-
feNH, HO HA WEX We OOpaTwid BHMMARHA). CTOMHMOCTE pEKOR-
CTPYKIEM COODYKEWHA cOCTaBNAeT Oxouo 970 Thc.pyl. (mpx
MONRCH CTOMMOCTH BOZOXpamuaMya-I6320 THC.pyl. B CTOMMO-
cret I M Boms - 3,63 KON.). OXFAKO ZOCPOURAS NOZAYAE BOAN
Ha OpOoWenHe OKYNWIA 3aTpaTH He TOABKO HA PERORCTDYEIAK,
7O ¥ HE BC® COPOCHOE COODYMEHRHES,

OcuMoTp BOAOMPOMYCEHHX COOPYXKemWii NpOE3BOLMICA exe—
TOZRO = COODYXeRme paforTaeT YAOBASTBOPATENBRO 38 HCKARNEG—
HHEM YKA3AAHHX BHOEe HEZOCTATHOB.

B I%8 r, Ouna ocymecTBAEHA DOKOWCTDYEOMA HEXHEID
(repa cGPOCHOrO COODYHEHHA,

B mae I9%9 r, cGpacwsanocs A0 300 u®/cex. T'mupap-
TAYeCKAR KApTHRA HaMemRwiach B XYANYD CTODOHY. hOnbmme
NMOTOHAME PACXOZH H CKOPOCTH HaOANZANTICA NC CEpexiRe cOpo—
ca, HMepTes COROBHE BOZOBODOTH. HYXHO OHNIO DeROACTPYRIHD
cOpoca MpeXBAPHTSIBAO NPOBEDMTH Ra Mojean. llepepacnpepe-
NHTH NOTORHHE DACX0ZH MOXHO MOBHMEeRWEeM BOZOCOMMMX CTEHOK
B HX cpezEefl YacTH.

Ing opomemus 97 THC.TA WOBHX ¥ YIYUNGAWA BOJ000EC—
MeYeRHOCTH CYNECTBYUmMX 3cMeld CypXarAapHAECKO{ oCmacTH
5 1955-I9%1 rr, 2 CpeAa3TMNpOBOAXAONKE OHN COCTARIOH HpO~
exT DEROCYDXSHCEOTO BONOXPaERAINANE B CPEAREM TOUCHER
p.Cypxanfapss,. Sewnsmas mnorwsa (H=30 u), napﬂrapalnran—
mas peKy o0pasyer BOROXPAHRINmE, eMEocTHo 560 MILH My
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Puc.5.Nran » npononeruil pa3pes PEKOHCTPYRIWH Xa-
racrpoduveckoro cOpoca UMMKYPMrERCEKOTD BO=
ZoxparEnEma (nocne cauxeHHs pycna HE ma
pacueTHYY BeAMMHEY - 2,5 M)
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KoTopoe ofecnedusacT CE30HHOE PeryIRpOBaHke DEWHOTD CTO-
Ka. I'WADOy3EN BRNIDYAET B celf, KPOME [MOTHHH, BOJOBENyC—
xu mpasodepexmuit ( (1 nae= IS0 K°/cexr) H xemoGepexauil
(Q.,ap = 25 ¥3/coR), 8 Taxwe KaracTpofuteckmif copoc
(Q_,,, = 1000 ”/cen).

Karacrpofugeckuit cipoc 3aNpOEKTHPOBAH B BHAE ABYX
NORNHX TPeXOUKOBHMX TPYG (YZOXEWHHX MOJ IMOTHROW B pycao-
pofl ee wacTH) ¢ Cammefi yODABIEHHA MNOCKEMMA 3aTBOPAME B
ragansAol wacTH TpyO.

Conpaxenge TPYyG ¢ FMXEMM OBedoM coopywenMa (pEC.6)
MepBORAYANENO CHAO 3aNMPOeKTHPOBAHO B BHAE BONOCKA&TE,PACKN-
papmerock ¢ =30 a0 0, = 100 u ma guuwe €0 n m mo-
EMXanUerocA OpH 3ToM Ha 2,5 M. A DACHHMpEMME IOTOHA HA
300CKATE HA HeM pasMemanmch TpH pana mawex (b x i =
= I,0 x I,0 M), 3a BOROCKATOM yCTpPAmBEACA KeXE3006TOHR-
aHit ypanscrE# non xammod IO M » wmpumod I20 M. B mummem
frede COOPYXEHHA OCAOBaNME CAAraeTcH M3 NecHanO—TIalevme-
KOBHX TPyNTOB. CHMXeHHE pycia DEEM H TODH3OHTOE B0AH 34
goopyXeHnen OO0 NPHRATO paBRHM 2,5 M. COpoc BOAH jpOmyc—
ERaJcHd TONERO NPX paBHOMEDHO OTEDHTHX HATOBHX OTBEPCTRAX
(B Kpaltiem cayyae Np¥ SAEPHTOM CpefHeM OTBEPCTHH). Bro-
pol BapHaET conprxenEs ¢ HE OMn SanpOeKTHPOBAH B BHje BR-
paxa, HR KOHOE EOTOpPOTO pasMemeicd Xene3obeTORHEHN ypank-
cruit mon,

Hecaenosanue KaTacTpopmuecxoro cOpoca OHNO OpoBe-
neno B CAHMUPE B I956 r. HA MPOCTPARCTBEHHOM MOJEN® B
nacurade I1:60 marypEoff PerwuMmH. BuGop MacwrTala Oum mpo-
AXKTOBAK FRAMuYMeM cBodozroff HACOCHOH JCTAROBEM H IJISBHEM
n(ipa30M COCTEBOM TPYHTA 28 COOpyReHHeM. fa momemw Cux
POCTPORSESIGE YYACTOK BOJXOXPAHWINEA, BECH BOXOCOPOC M OT=
BogAmee pyclio mamuoft oxomo 300 u, HeoGxopumo OHNO y709-
FHTE DPasMapH MOEWHX TPpy0, ONpefelWTs: HX NPOMyCKHYD CHO—
COCHEOCTS ¥ MPOBEDPHTH: HECKOIBKO BAPHMAATOB CONDAXERHA JOW-
HEX TPy0 ¢ OTEOZAEMM DYCHOM.



BLHEMdRE MEHEdOWOLOOM X OJORKemowNadu emmywadxoY
-0 oJodoREXdLocHRY B800dp0 odouvahufodlosien Heediewd B Heu|j*9°omg
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OmuTe moKASanm, 9T0 M23-3a HPEANOIATAEMOrO 3RATH=
TEAEHOr0 CHHKeRHA DPYCAA DOKN, & CI0ACBATENEAO H I'ODi-
BOHTOR BOEN 3a coopykermeM, B I ® [l BapHANTE OpHXOX HA
BOAOCKAaTe odpasyercs Mpa ONTOBMX IODH3OHTEX B HavYade BO-
ZOCEATA A MO Mepe OOHEKENEA YPOBRA BOZH REXRET0 Opeda mo-
peMeyaeTcd ¥ HORIY BOZOCKATA. JTO TpelyeT YCHNERMA BOJO- -
CKaTa Ha Bcef anmAe, YCTPOHCTRO PE3NHINHX CONMPOTHBIEHME
(® npegenax pa3yMAHX BENRUHA) HEE JBN0 JAOBAETBODATEABHO-
ro pesyasTara, [losroMy OHN DRCCMOTPER BARDHAHT ¢ OJpaTHO
AAENOAAHM BoZocKaTOoM (HE NONTANNEBAOOEM TPYOH) B yorpok-
CTEOM 88 WM Nepenafa OTEOCHOrO THna (¢ pacmonoxeruem Go-
ROBHX KOHYCOB 3ANOANENO ¢ BOAOCKATOM) ¥ jxanee xeneaole-
TONHOI'0 yPANBCKOT'O NMOoXa HA TOH Xeé OTMETEE,

Tagoe ycrpolicTBo ofecnedrno ofpa3ozawMe NpHXKE
BCErZa B MUPOKOM MecTe M MeFRBNee NepeMEeWeNHe N0 BOJOCKA-
TY OpH BCEX pexwMax padoTH COODyKeRWA, JAA AYYEEI'O pacHs-
PERMA NOTOKA 3a TpydaME OMAR YCTAROBIEHH WaNpaBIADZEE KO-
POTKHE CTEHEHN, OTENOHANNME MOTOK HA BCO MMPHHY BOROCKATA.
Taxof papHART COOpPYXEeHMA ORA3aJICA HECKONBRO Jydme Opeiu-
Aywex. OANAEO Np¥ paBHOMEPROM cOpoce (] = 1000 u®/cex
Yepes BCe OTBEDCTEA CBAR OOHaxanMch Ha © M, A IMIyOoHwa Bo-
POHKH DasMHBA (OTHOCHTENHERO nona) Aoctaraza IL,0 wm, IIpn
STOM NPHXOK pacnmoiaraxcd Gonsmefft YacThw HAJl YPANBCKHM NO-
A0M,

HecromEko Aydmue pe3yIETATH MOAYYHAKCH NMPH yCTpOR-
CTBe Nepenaza M YypanbCROro Moxa BOrEYTOH dopuu ¢ ycTpoh=
CTEOM HA OTHOCE DEépenaja YeTHpeX nap CTeHOK, WANPARTAMX
MOTOK MOX NONOTMM YCAOM K cepexmme, B aToM ciyuae csam
O0HAXIARCH Ea 5 M, a rny0MEa BODOHKH pasMuBa (0T OTMETEM
noxa) pocreraa 9 m (puc.7).

Tax xex coopyxenue poxxmo OGwno padorars He GOabie
MecHANna B I'OEY M, CNeJOBATENBHO, HMENACHE BO3AMOXWOCTE M Dé-
MORTHPORATE €r0 B TEYEHEEe XAMTENBHOTO BDEMANH, [MDOCKTH=
POENMNN NPRHAN K NOCTPONKe BTOT RapHaNT.
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Prc.7.Pexosennosannuit CAHVHPH BapuanT peKORCTPYK-
nuK xomneeof yacTH karacrpoduveckoro cdpoca
IPkHOCYPXE2HCKOTO BOXOXPAMMAKEA MOKAIAH

NYyHKTHPOM (Mocle cHiU=eHMs pycna HE B2 pacueTHyo
BENAYHHY =2 ,5M ).
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Ozrako CAHUHPYA npepnoxun Gonee HAjexHHE BapEanT, B
KOTOPOM JDANBCEMH nox sadered npAMo# Boxmodoitmofl cremxOoH ®
nepenazy NpHAAne NpAMONMEeRHOE OYeprande 063 NMORHRERHA
OTMETRHE BOJOOCA (pic.8). B 5TOM BapHaATe MAKCHMaubBHaA INy-
OMHa pasueBa pocTEria 4,0 W (B cepenene pycla, a 3y0 OOHa-
wuncha ®a 2,5 u). llpy srom aomyckanack SHAYMTENBH2A HEpAaB-
ROMEPROCTS PacXONOB, cOpacHBacHNX Uepes JIOHHHE TpyOH. Ho
H3-3a Oonsumx o0peMoB paGoT BTOT BADHAHT HO OWN MPHHAT X
CTPORTENECTEY. CTDOMTENLCTBO KATACTPOJHIecEOrO cOpoca Ou-
no AayarTo B 1959 r. W SaKoHYEeHO B J966 r, Cpak mOrpyxamd
BMOpONOTpYXaTened H CMOITIM ONYCTHETE WX JHNE WA T-MOTDORYN
Pﬂ}rﬁmr

HanonHenre BONOXPAHAIMEAE HAYATO X0 38BEPESHHA CTpO-
wrentcTsa - B [962 T, OWi0 RAQmOAHEHO Ha IS0 MIN.M°, B
1963 r, - #a 300 ® K Map I%4 r. - ma I50 MIH,M, Moaromy
KaphepH NMecka, YENAJHBAEMOI'0 B TEXN0 IDIOTHWH, OHINM Takxe
nepeNecend ¢ pycma pepxmero Oseda B AHXAMH, OTEyAa R
194 I, OHIO BMEYTO 5 Maw.M°. KpoMe TOrO, CTDOMTENBLCTBO
BOROBHNYycKoB ¥ I'2C 3ajepxanock, ¥ Bce CTPOMTENBHHS, paGo-
uMe ¥ NMaBozKOBHE pacxomH (A0 —~ 300 u®/cer) cOpacupanuck
gepea KarTacrpofMveckuli cGpoc, B pesymprare 3a jBa ¢ MONQ-
BAHOR rojfa BpeMeRMOf SKCIAyaTAOMA DYyCHO 38 COODYXEHHEM H
I'OPHEOHTH ROJH MOWM3HWNMCE Ha 2,5 M, [IpE 270M NpONYCK BOJH
gepea cOpoc OpONSBOJAMICA CHaYala MpPeEMYMEeCTBEHRO TONBKO
depes npaEHe TpyOW, & SaTeM TOABKO Yepea IGBHEe (u3-3a pac~
MoNOXEHHA BORosadoproff Wacocroff FOTAHOBEM), YTO BH3HBAJO
B 00OHX cIyYasx GOKOEMEe BOZOBODOTH H CONEmOH pasMuB. HR-
CTPYEIMH N0 3XCONYATALME He OHNO,

lipe ocwoTpe € Mamg I9%4 r, duno oOHADYEEEO, 4TO
6 u3 22 mAT ypaabcHOTO Moia - ¥ 4, 5, 6, 7, 8 B I0 (cme-
B& HANDABO N0 TeYeRMn) oTcyrcreywt. dpudgen 5 mas IS4 r.
cOpacupaiy 300 M°/cer B OCHOBWOM ucpes NeBHe TPYOH npu
FANOpe neped BxozoM 3 AEX IL[,65 M M CHEMEHHOM HA 2,5 M
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TOpM30NTE BONH WHXFEro Gpefa, HO emeé NpeBHNaDMEN OTMETKY
YPANTBCKOTO nONa Ha 2,4 M.

OcMorp BOZONA3AME BOPOFEM DA3MHBA M ypalbCKOTO NMO-
na (mpE saxpuToM cOpoce 8/Y IS64 r. NOBBOAMA YCTAHOBMTE,
4YT0 YHKA3ANHHE MNUTH NEZAT PAAOM,; AA DA3IPYNEHROM y4acTHE
xenezoferornuit wmywT (Hed4,0 ) Oum OCGHaxew or I,5 M
(y naur ¥ 4 u IO0) Ao 4,3 u (y nuuTH M 6), T.€. B OZHOM
¥ecTeé WIYHT BMCeNn, He JocTuras jaFa pa3uupa ®a 30 cm. Kpome
70r0, NOYRT 3a0HT KOCO (HAKAOW 0 10°) u mMeer memw Mexmy
mryrTHHaMM po IO-I5 cm, 3a KOTOpHEM MpONyNHBANAChH MycTOTA
A0 70 cu (CcTpPOMTENH YTBEPKIANT, YTO 34 DTUM LIYWTOM 22047
eme OZEA pAJ MEeTAANHYEeCHOTo EMYyATa) — OT MIETH ¥ B M xaxee
BNpaE0 3afHT MeTamdWveckuf mmyHaT. OcTanswHe ONMTH HAXOAW-
AMCh B ROPMANBHOM cOCTOSHEMM, IZyOumwa pasuHBa ¥ KORUA yue-
IeBmMX [IAT Komefanachk 0T 3,5 mo 4,0 m (0T OTMETHKM NONa
ONET) B RO MOZ HEMH MOBHEANOCE B CTOPORY Bepxmero Okeda.
HamGonsman rmyOEHa BOPOHKM pasmusa gocterara 7,0 w (ot or-
NETRM MOJNa MANT) K pacnoiaranack B cpefiel 4acTH pycha.

[lpuGnuxancad Napogox, a4 O0BeMa A HAKalJIKPaHHA BO-
A B BOAOXpARMNMmE OMNO ®e AOCTATOYNO, TOK KAaK IUIOTHAA
Gina BO3BERERA JMUE wanoxozuwy. llonnsmofl ce30F TOEBHO Ha-
YERANCE M NOTPeCHTEAR CcleZo2ano ofecnevyETs BOZOA CTPOTO
no rpapuKky. Cosganachk Oodbmad Yyrpo3a NMOAMHBA WAYHTA, Bh-
noca FPYRTA H paspymerda BOAoOOMROM M cauBWOR dactel cOpo-
ca, lloaroMy paspymeHWymo YacTh yPaibCKOI'0 NOA& M BOPOHKY
paaMHEBa AeMexneHR0 3alpocand (B TEKYNYD BOAY) KaMHeM, Irpa-
BHEM, HETOANLMM A Xele300eTORWLMH HSZeNWAMA, MeOKadd ¢ GeTo-
HOM, XBOPOCTAHHMH famuuamu, G8TOHKTAMM,

PaapymeRMe YpPamlkCcEOr0 NONa 4Yepea ABAa ¢ MONOBHEROIl
rofa JKCMNyaTAOMM MOTNO GHTE: BHABARO CHEIYOEMMM O5CTOR-
TENLCTRAMM 2

I) soga cOpacHBanack Y&pe3 COOpYXEeHue B TEYEHHE
BCEIO BPEMEHH 3KCMIYATANMRE TONBKO C HEPABROMEPNO pacnpe-

|
4
i
|
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ABNEHAYMA N0 EHPDHEE cOpoca pPAaCXOAaMM. llpna <75 u#fcuu:
COOpYyXenHe BH[ABYHBANO NMOTORFHE PACXOEH ZOCTATOMHO XOpO~
mo, mpe JONBEMX PACXOZAX 5TO BHDABAHBAAWE OGDATHRHM HARIO-
HOM BOJOCKATA YMENBNANOCH, B pesyARTATE O0pasoBuBamuck Oo-
KOEHEe BOJOBODOTH ¥ OONBNEE DASMHEH;

2) NMPHEOK NpH CHHUXEHWHX TOPHBOHTEX BOXH 00paso-
BHEANICA FA [IHTE H BHIHBAN CONBEYD BHODHDYOAYD RaTDYSEY;

3) anEra cBait { = 7,0 » Ouna wana (mo xadopa-
TOPEEM MCCASAOBAHMAM DASMHE ¥ KOFOA NOJa JOCTEraX 5 H 07
oOTMETKH noXa). YMcno cealt ma muATy miomazsn I00 "2 IpH
MAN0M CedYeNMH EX TAKXEe, HaBepHoe, Mano., Bo Bpema cTpOE-
TEILCTREA B PycAe DOKH RUXe COOPYXeHEf HA DACCTOARME 500=-
2000 M OMNO BHFYTO M YHOXGHO B IUIOTHEY OKONO 5 MIN.M°
MeCYaRO=IPABKNIKCTOI0 I'DYRTA, YTO BHSBANO CHHXENHE I'ODE-
20RTOB BOEH B HHMxWeMm Opede ma 2,5 M (paEwoe NpexeasHo AC
MyCTUMOR BENVMAE);

4) oTcyTcTBOBANa KaMeWWad RAGPOCKA NOA YPANBCKMM
MONOM ;

5) cyZa no TOMy, 4YTO COXPARMNACH OXWAOKO CTOANAR
NAXTA YPANBCKOTO NONA, MOXHO MNpEeANONOXHTH, YTO B pa3py-
EenHOd vacTH moNa mens Ouna 3adMrTa. HAavuameHEK SKCMLIyaTAI[MU
MApOy3Na YTBEDER4eT, UT0 OF BHIEN Nepex 3aTOIEHHEM KOT-
JOBAHA MECTAMH We CHATYD ONAnyOKY B mMelud.

C cemTnOps 10 neraldpsa 1964 r, B CAEMMPH npm yuacTHm
OpPOEKTEPOBMEKOB M CTPOETenef# NaGODATOPHMM MyTeM OHAM NO=
no0pasH pasMepd ® $OpMa ZOMONMMTENBHOM CTYMeRM nepenaga ¢
ragmenHeM SHEPIEX B BOAOCOKHOM KONOALS, PACCUMTAHNOM Ha J0-
NMOAKNATEARAOE CREXeNHE TODH3ORTA BOAH B AMXHEM Ohede FHa
4,0 M npe wepaBROMEPHO DacmpezelerEuX N0 Tpylam cOpocax
poau (puc.9).

3mMof T9%4~I965 rr, pPeKOHCTPYEIHMA AEXHero Oneda
Oulla BNNOAHEHA, M YI'po3a pa3pymeHHR COpPOCHOTO COODPYXERHA
IMKBAAMPORARA, CTOMMOCTE PEKOWNCTPYKIME cocTaBkna I66 THC.pyd.
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IpY CTOMMOCTY BCETQ COPOCHOIC COODYXeRug J996 THC.DYO. M
CTOKMOCTE ECOr0 TUZpOyana - 29336 THC.pyl. Sa mepaox Ao~
CpOoYROM amCIIyaTaOMM IMEpoyana CKYNHIACE CTOMMOCTE BCEIO
COPOCROTC COOPYREHHH . 5

B macTonnee ppeus B CAHMEPH mposogATca wccliexosa-
ENA MONSNH YPaAECKOTO LONa ¢ ONpejeNeHueM NyNbCcalliOHHOR
HATDYSKR Ha CBAK ANR CTpOAmErocs SaErcXOro ruapoysia (pac-
CUNTANHOTO WA MPOMYCK [ m.»= 1000 M”/cex), wa KOTODOM eme
pas pemer0 NMPOBEDHTH HAJEXHOCTS M LeXeco0lpasHOCTh HOH-
CTPYKIMK YPAABCKOIO IONE ¢ yYEeTOM S8MBYEHWHX HEJOCTATHOB
ra UxrOCYypXaHcKon cOpoce,
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C.H.KEEEPIE, B.H.EEIECKOB

JNABOPATOPHHE WCCIEJIOBAHMA YPAIECKOT'O [ORA
KATACTPOSHYECKOID BOMOCEPOCA IEHOCYPXAHCKOIO
BOZOXPAHWAWIIA

Karacrpofuueckrll sogocdpoc DXHOCYDXaHCROI'0 BOXO=
xpapanua ( (Voxe = 1000 ¥°/cex) Pmegen B SKCmIyaTAnED
B AEBape [962 r, BojocGpoc BHNONHEH B BAjE ABPYX JOHHHX
TPEXOYKOBHX ¥ele30068TOHHNX TPYOS, DACNONOXEHHHX NOZ 3eM-—
nAHOM MAOTHHOM BONOXPESEANKMA., bamHfg yUpaBNEeHHEA NAOCKEMM
58TBOpAMN DACMONOXEHA B HAYANBHOH YacTW BOmOBoga. TpyoH
cGpoca CONMpPAranTCA C OTEONANMM DYCIOM, CIOXeHHHM IECYaHO-
IPABERHEN PDPYHTOM, OCpPATHOHAKNOHEHHEM, PACHMPANEMMCSH
(e 30 zo I00 ) mojockaroM (Ha pukEe BO M), Jna Iydmero
pacTeKaEKA MOTOKA B KOHU® TPYO YCTPOEHH KODOTKHE OTEIO-
HAOHME CTOHEW, 38 BOZOCKATOM CNefyeT Nepenan ExMcorTodl 4 M
no orxocy o /7 = 3,5, Ea KOTOpPOM pacnoxaramTca TPA nap
CTEHOK, HANPABNALMAX MOTOR NApAnNeAbHO OCH COODYXEHHR.

Jlo pexoECTPYRUOER cOpoca H3OMTOYHAA JSHEPIHs MOTO-
R4 racdmachk » HExHeM Obpede, NMpPOXOAA I'OPH3IOHETANBHHR yia-
cTOK poaochuBa aaMHOR IO m M ypambCckmit nod TAKOR xXe RNM-
HH, ycTpoeHHHMH Ha cBasx (pHc,.I). Kaxgaa miuTa noaa pase
mepox IOxI0x0,25 M Ounna yoTaHORNEHA HA YETHPEX CBafAX,
3p0RTHX HA TAYOREY 6,5=7,0 M oT BepxHefl MAOCKOCTH IDIHTH
nona, [poexkToM NMpPeXyCMATPMBANCA TOABKO KpPATROBPEMEHHHN
c¢Opoc MABOAKOBHX BOA M NMpejNoOAAranochk, YT0 cOOpyxenwHe Oy-
AET MErKO AOCTYMHO INA OCMOTpPa K peMoETa. OaBaKo BO BpeMA
nocTpofirkM cOpocAa YCHOBHA BKCMAYATAIRM e6re M3MeHWIHCE,

CTpoMTENnBCTHO BONOBHMYCKOB H3 BOXOXpAHWNENA ZFajep-
XAnoCh, ¥ BOZA B NEPHOA CTPOMTENSCTEA HENPEPHBHO COpaCH-
Banachk » Tegenne 1962-19%4 rr. TONMEKO Yepe3 KaTacTpodie
yecku! copoc. Kpome Toro, ropMacHTH BONH B HHXHEM Obede
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-NMOHMSKANCEH 38 BTOT NepHoy NpACIMIXTENHHO EA 2,5 M H3-3a
TOTO, 9TO KAPHEDPH NEcKa JNA Te¥a MIOTHHH CHA MepeHeCce-
Hd ¢ BepxHero Gpeda ® HuEAR#, OTKyZa OHIO B3ATO OKONO
5 map.M° mecka Ha paccTofmAm 0,5-2,0 XM OY COOPYXeHER,
lepesoc Kapzepol OWM CHAIAH ¢ HEOOXOAMMOCTEL AOCPONHOTO
MANONEEHMS BOAOXPARMORES., B mepwon BpemexnHolt sgcmmyara-
UHK COODYXeHRR PACXOxH UPOONYyCKanw¥ch uepes cOpoc nperMy=-
MECTEEHEO HepaBEoNepHO. CHavana Boxa cODACHBSNACE Yepes
mpaBHe Tpy(uH, @ BaTEM - Yepes NeBue., IT0 BHSHBANO GOKO-
Bde BOZOBODOTH, B Pe3yAbTaTe Yero 0Gpasopanuch CONBEME
pasMuBH, [IpA TPOERTHPOBAHWW COODPYXeHHe CHIO PACCYRTAHO
BA paPHOMepHHf! cOpoc, NONMYCHANOCH SAKDHTHE JHEB OfHOTO
cpenuero orrepcTHR (M 3 mnm & 4),

da nepuox 1962=-I%9%3 rr. He CHNO 3aMevyeHO Hapyme-
uuit 3 pafore cOpoca, B mae 1964 r, ciyualiso Guno olHADy-
¥eHO MOBPCENeHHE YACTH YPAXBCKOIO MOAS = OTCYTCTEAE MIHT
n cealt Ea jnEne 60 m. lects muur (e 4, 5, 6, 7, 8 H I0
ApE CYeTO CNEPS HANPEARO MO TeveHND) CHAM CMHTH ¥ HaXOJu-
ANCH B BODOHKe pasMHEBA, BOpoHHA pas3MuBa pacnoixararacs
BRIOBO OT ocH cOpoca ¥ mMena TyOMHY 4-8 M, cukTad 0T ypop-
HA xoEROM muuTH. OCneM ee B Npejenax BCcero yPamECROIYD NO=
na cocranmsn I0-I5 THC.M®, MAKCHMANBHAA FIyOMHA § WYRTO-
pOoT0 pEpa (omonmo 6=ff B 7= mmT) Ouma papEa 4 M, llepeg
o0RapyAeEReM 3THX DPESPYMEHREE Yepes aesse TPYOH clpoca
APOMYCKANCA pacxof okono 300 M /cex NpH Aeavw= 2,5 W,

pw mpoexTHPOBAHMM noXa OwNO NOACYATAHO, YTC MOCKHE
gepefOpMBRpOBAIMA DYCAE 3 HREAcH (5600 CHMEeHNe TODESOHTA
pogd zocrurser 1,5 & (¢ yueroM HeOoiFwOre sanaca). Ipx me-
CleZORankd COOPYZEHWA HA MOXUIW 2amac OWl yBOIMYeH M IPE-
Bq70 Lrvos = 2,5 ¥, Ofnaxc mo Frasassoff Bume NpETIHE Ta=
KO@ CEYEeENe Hal.NAanochk yuZe Ha Tpetull rox BpOMeEEOH SEC=-
mIyaramMd cOpoce, T.©. 36 Jipa T0ZA A0 NONHOTO 3aBEPHMEHEA
CTPORTATLOTEE COODYREHES.
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IoTa NMpd PEROECTDYyKuMM olpoca OHNO pemeHo WoENNMKTE
YparThcKKl mON H3 COODYMEHME, BHACHEHNE MDHYHH aRApEE &I0
MpeAcTaBlAeT SHAUMTENEHHM RETepec AAA NPABUIBEOrD NMPOEKTH-
POBAHMA JPANBCEOTO MONA HA cBAfX. [puuMEoR pAspyueHws DONAE
MOI7IA OHTH COBOKYNHOCTE CHEAYOWHX OGCTOATEIBCTE: CoIbiLoe
CHENGHHE YPOBHA HMXHEro Oheda, HANATHE OOROBHX BOZOROPO~
T0B, BOSHMEEMX H3=3a HeOKXMeTpWuHO# paloTh cOpoCa, BOSMOH=
HO® OTCYTCTBHO WONH ¥ HOROTODHX NMAMT noma OGrarojaps ocTap-
uefloR B HHMX ONanyOEw.

And BHACHeHHA JQaxTOpa, MMODEEIO peuspmee SHEAYeEHHe
B apapnd, OWna HSrOTORN&HA MONYNPOCTPAHCTBCHHAR MOZEAD,
BRAVNADNAA OAHY NAMTY MONA H COOTRETCTBYDNYD wacTs cdpoca
DXHOCYDPXRHCEOI'0 BOZOXpeHMNEmA B Macarade [:60 marypanseof’
BeARYMEH (K cOXaleHMw, 0e3 BO3MOXHOCTN OCDAaZOBAHAA GOKO=
BHX BOZOBOPOTOB),. Mozens pacnmoZarakack B NOTKC CO CTEKAAE~
HEME GOROBHMH CTOHKAMHM, 410 ZABANO BOSMOXHOCTL HAGINATS
84 BOPOHKOR PASMMBA W MOXOM, 'DYET MOZEXMPOBANCH TAKHM 00
pasoM, MTO THAPABAHYECEMS KPYNHOCTHE JPAKIHY TDYETA MOjEIN
M HATYPH OHNH CBRSAHW- COOTHOWOHKENM W,mg = ﬁ?ﬂm

Tax Kax apapes Ba clpoce Ouna oGHapyXeHA NOCAe Mpo=
nycka dYepes Hero 300 m°/cer somH, TO yAexbul pacxox OHE
PABHLEM ;?-H' 3,0 uzfnan. CYATAA 6r0 DABHOMOPHO pACHpEAE—
Zemd N0 seefl umpuse cOpoca (oxomo I00 m), Ha mogemm,ywu-
THBad ee macmral, 9TO ZOIXHD cnun&mnunhngm whlp 5 euzfm:.
OxEax0 npH WMenmefl MECTO B EATYD® RecEyeTpwunofl padore
clpoca, yHeXBHMM pacxoz B NpsAenax IeBol YACTH ILEKT ypani-
CXOTO noAa Cum apuMepHo B 1,5 pasa Gonblle STOf BelMEM.

o mpomycke Ha MOAENH yAGABEOIO pacxoxa
G wn. = 6445 cuzﬂsan MPOMCXOAHA NOACOC PPYHTA NOA MNK?Y MO=
R8 i DOAHBE cpall moXa He TONBKO He OUpA3OBHBANACH BUDOHKA
BOAYHTSLBHHX pasMepoB, HO HEOGOPOT, NPOCTPAHCYBO NOXN AW
Toff SaANONHAIOCE HAROCAMM. BOXNEmE TOrO, .OpDH SHAYKTONBHOM
YyECTIYOHHE YNIeIBHEOM0 pacxoja HA MOZEHH M COXPaAReHEM HoMD=
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MeHROM rAyOuud HE Takme HAONDIZANOCEH HHTEHCHBHOE JABHXECHHE
HAHOCOB B CTOPOHY COODyEeHMA NOZ MUMTY noia. TakuMm oGpa-
90M, HaOANAEHMA NMPUBOXAT K BHBOAY, UTO NPH HAAKRUAKM MEIH
BODOHKA DAR3MHBA HE MOXET BHSBATH 3HAYMTENBHOTO OTONEHHMA
cealt. i

YuyuTHBaA cHasaHHOE, OHJIO pemleHO WCCNeAoBaTh, Kak
W3MEHUTCH MONOXSHME BODOHKH DAsMHEBA NPH OTCYTCTEMM MEN:
ypansCKOTO moXa, AAA YeT0 OHA Ea MOZenM OWia 3ajenaHa
MIACTHAKHOM, DTO NPHBENO K 3HAYMTENBHOMY MOAMHEBY cBall H
PACMONOKSHAN BODOHKE B HENOCPeACTBeHHOM GNH30CTH OT NONA.
lpr yperMueHMM DPACXOZ2 DA3MHB 38 MOJOM ¥y cBait Bo3pacTan,
HO JMmE N0 HEKoTOpOro npexeaa. HandGonrnmee oronende ceall
HaONpASNOLs MDA YAENBHOM pacxope ¢, = Te nuzjnax
( 9, = 3435 /eer). MIpH aTOM pacxofe THEpaBAWdecKEl mpu-
XOK HAXOZRNCHA HAJZ NONOM Kak pas y HUKHErO ero Kpaf, CYRTAA
no TeYeRHp NOTOHA.

HHTEpecHO, HTO NpH ZanbHeiimeM yBelMYeHMM PACXOZa
7axe NpA coxXpaHeHHM HeWaueHnol raycusd HBE, xoTa ImyOuHa
BODOHKE M yBenWuMBalack, HO BONWMGH CcBall PAasSMHPE DE3KO yMEHE-
WANCA. IHApaBndvecKuidl npuxox, odpasywmuiicA npu pasMuze C
MaRCHMaNBHHM OPONGHMEM cBail y HMEHer0 Kpad noja, BHXOAHN
3R Mpefend Iona, ¥ MOHHHI Bajlel 3a MONOM HaYNHAl NepoMe—
maTs HaHocH B CTODOHY nojna, 00pasyd BONM3M HETO BANMK
(puc.2). Eonu, yBeNMYHMB DAcXOX, OAHOBPEMEHHO MOAHATH ypo-
BEHDL BOAH B EWXHeM Opede Tak, YTO(H MNMPHUEOK OKA&32JCHA CHOBA
Y HWKHErO KpaA mona (T.6. B Hauonee HEBHTOZHOM MOJIOZCHHE
B OTHONGHWA TMOZMHEA CBalt), TO BCe e OH He OyAeT OONBEE
ueM NMpH ¢ m = 72 cuzfuax. TAK KaKk MpY 2TOM YBENMUKBAETCH
TAyOHHA HUEHEre OReda.

Onpenenanack TagEe BeAMYMHA HAIPY3KM IOTOKE HA MOM,
ANA Yero Mofjenh nNoia Oula ycTadOBIEHA B HYERHON NOJOXEHHH
HA THOREX NMOZBECKAX, NMpMEPeNIEHHHX K MHAYHTIABAMM JaTHHKEM,
KOTOpHE ZjaBajiH BO3MOXHOCTE CAENATH C MOMOEBD ocuuMAnorpapa
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samics aToff Harpysku [3/. JeHcTByomas Ha ypanbcRH# nox
AATPY3XAa BO3HMKAET B DE3YARTATE PA3HON BEAWYMHH AABNOHMA
BONH CHWM3Y M cBepXy. CHHay AelicTByeT crTaTHYeCKOE AaBiIe=
HHEe, CBEpPXYy = OOJee HM3KOE, NMyJABCHDYDmee AaBIoHHME cOpacH=-
BAEMOT0 MoTOKA. OHa FOCTHIAET SHAYMTEABLHOM BeAMUMEN MDH
GonbmoM cHEEeHHd ypoeHA HE OocoGeHHO nNpe OTCYTCTEMM MENH,
4Yepes KOTOpYM HEeCHONBKO YMEeHbIAETCA PasHOCTh STHX JaBie-
HHit. Harpyaxy ynoOHo MpefcTAaBAATE COCTOAmEH H3 OCpejHeR-
Holt cocTamnAwmel £ M MyABCAUMOHHOW cocTamnAnmedt A O

(P +AP)e B peaynpraTe 00PACOTHM OCHMILIOrPEMM GHIM
mony4yeHd ofe BTH CcOcCTaBlANIME. B Nepesofle HA HATYDPY ANA
mona co mexso (npn g, = 3,35 nsz:.an B Drwuse= 245 N)
HArpysKa oOxkasanach paBHOft PrA P =27,2 + 6,2 7. [IpA o=
CYTCTBHM HeJH OHA HECKONBKO OoJabme, OCOCGEHHO MYyABCANMOERAR
cocTaBaAmman: P+ AP = 33,4 + 9,9 1. [lo nonyuexnolt Bemm-
qitie HATpPYSKE HA NON, OHA noAcyMTad KoafduoueHT 3anmaca
yeTolfuuBOoCTH nONA:

= M conp.
H" M o008

rae  M.ss = MOMEHT cHA, ONPOKMAHBANEMX NMOA OTHOCHTENBHO
Hexoropo#t ocn 03
Meonp = MOMEHT CHI, COMPOTHBIAADMMXCA B COCTOAHHE Npe-
IeNBHOTO DPABHOBECHA ONPOKMAHBAHWD OTHOCHTENE—
go Toft xe ocu O,

Hamsensmell ycroltumpocTsR mon QOnazaeT OpH ONPOKHZH-
BAHHH MO 4acosofl cTpemke (cM.pic,I) Oxono ocH, npoxoxsmedt
qepes TOYKYy B . B 2TOM Ccayuae

CL+ 2848

=22 I
"(PrpaP) BC (1)
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‘3Aech G =30 T =~ BOC YypanbkCKOrO MOIA CO CPAAMH B NOA~
BOAHOM COCTORHAMM
AB =5 w;

BC =3,Ix (no pesyasraraM McCAeAOBAHEH wozeniu);
'/6 = I,542,0 = ros}dunmenT 3amaca HA EETAPMOENT-
., HBOCTB ronedaHmii;
Pe = Hmf-’/ Lo pacYeTHoe CONDOTHRIGHHEe CBAH HA
supeprunanme 2/,
e X = KoadJMIEEHT OJHOPOAHOCTHE TI'PyHTA, NPHHEMAaeMH{
K =0,7; '
/77 = RoBDGMOHEHT ycunoBuit padoTH, NpMARMASMHH M3-3a
NOABOAHOIO mMonoxeHmsa cBaif m = 0,55
t/ =I,3 ¥ = MEpUMATD NOMOPEYHOTO COYEHHA CBAH, M Y
/"~ HOpMATHEHO® CONDOTHIEHMe KA THYOHEE 5~ T/uC;

¢ =~ sarmyGneume cmaft, M.

Sermyénenue csalt GHJO NDUHATO DAaBiM 5,5 M HA OCHOBa~
HiH Aa0onaTOPHHX HCCIEfOEBaHEH, |

loxcTaBME BHAYOHHA BENNYMH, BXOJANMX B BHDAXEHHE

MA A, , NOEyWdM B CEyuae OTCYTCTBMA WeIM y noxa

_ 3052,54220,35°1,3%4,65:5,5% _ 1. 1¢
K (33,442+9,9) -3,1 e

H NpH EANHUNE HeXH

o 3002,5+2+0,35°1,34,65°545"3 _ ;
‘&; {E?|E+2'E‘E):5'I I'Eﬁ

£y
B mepsoM cmyyae BeIMWHHA A; HEJOMyCTHMO Mana, OHA
He mocruraer aaxe I,5=2,0., OpHaxo HeNB3A CUMTATE AOCTATOY=
mo# M Bemmuuny A =I,56. JJA TAKOrO COOpYEeHWA, KaK
ypansckufl mox, pafoTapmero B TPYAHO MOZAAOMHXCA TOTHOMY
YUOTY yCHOBHAX, KOBDPHIMERT 3anaca AONXeH ONTH He MEHE~-
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me 2,0-3,0, Beauw A, Gyzer memsme sTOf BeNMWMEM, TO He
HCKANYEeHa BOSMOXHOCTE, 4TO [PH HAAMYMH KAROW=-TO He yuTeR-
HOW NpHvMHH ROSPHOHEHT 3Janaca CTAHET MCHBNG CNNHMIH, M
yeToHuMBOCTE mMona oxkaxercsa HapymerHOM, Ogmoft H3 TARKHX NpHE=-
9EH GHA0 HAAWYHEe BOAOBOPOTOR, HAOCANJABEMXCA B pe3yARTAT
HEepABHOMEDHHX cOpPOCOB BOAHW Yepes cOOpykeHHe B HaType, KO-
TOpHE BHOWBANH YBEIMUEGHHE BODOHKK DasMuBa 3a MONOM, T.6,
podaBoqHoe OrofeRde cBai M, cAeAOBATENBHO, NMOTEPD yCTOf=
YHBOCTE MOAA ¥ ero paapymeEns, MOXHO ONpEAeNHTE NMHEMAINE-
HYD AAMEY cBajil ¥ Bec noNa, XOTOpDHE HeOOXOZuMH, YTOOH Ouna
oGecnmeuena penwumna Ay = 2,0, Jnf 2TOr0 NMOCTpOMM AB& Ipa-
$HEa BaBHCHMOCTH Beca nmoma (> OT ZUMENM cBaft r s Boo-
nons3opasmick fopuynoft (I) ® dopuynolt koabbmumenTa samaca
YCTOHYHEOCTH NMPH OMPOKHAMBAHHK MOXA OKONO OCH, mpoxoaAmeR
gepes Touxy 4 (cMm.pHc.I). STa Jopuyna OyAeT MMOTH BHA:

_(P-paP)AC+2P- AB
"I":;d 5y G A8
S )]

(2)

M
Specy FPr = xmﬁf’hwﬁ (/)] = pacuernce componzxe~
HHe CBAM HA CXATHO;

rme K" = HOpMATHBHO® CONMPOTHBIERM® IPYHTA OCHOBAHHA B
INOCKOCTH OCTPHA cBam B T/MC;

F = mNomaxhk MONEpevHOT0 CEeYeHWA CBAM B W,
3peck paaro £ = I BMECTO NOTOMY, 970 3armydnenue csail
y Toukn 5 npwsepHo Ha I w wewsme, weMm y Touxm 4 ,

llocTpous ofa rpagura (puc.3) Mo TOYKe HX NMepecevYeHHEA
MOXHO ONpeAENHTE, YTO MHHMMANBROE 3arnydleHMe cBajl ZONXHO
OuTe 4,9 w np Bece noma 58 7. Jlerxo yGeauThcA, WTO BOANYE-
HA 3arnytneHHs cBaf, COOTBETCTBYDMAA TOYKe MMepPeCeYECHHA Ipa=
$uKoB, ABNAETCA MAHWHMANBLHOH{, MDA KOTOPOH eme BOSMOXHO Ofec—
MeyKTs HeOOXOAMMHNE 3anac ycTOHIMBOCTH.
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JlefticTBETEABHO, SCNH YMEHREMTE ANHHY cBalf, To zuA
ofecneye M YCTONYHBOCTH. MONA OKOAO OCH, NPOXOZAmEM 4Yeped
TO4KY £ , HeoOXOZMMO YBeNWUATH €Tr0 Beéc. Ho B aTOM caydae
YMEHBOHTCA YCTOWYMBOCTE nMONa NDM ONPOKMAHBAHWH ORONO OCH,
npoxoxAme# uepes TONEY 4 , ¢ MOrpyxeHMeM cBaif B IPYHT.
yueHBIEHEe Xe Beca nola AONMYyCTHMO, HO OHO AONEHO cOnpo-
POXAATHECA AOCTATOYHHM YBENHUeHHEM ANWHH cBait, Caejope-
TeNBHO, pemas BOMNPOC O ANAMHE cBail, He OCA3ATENBHO AeNaTh
g6 MHHAMAIbHOH], :

YroGu OpaBMIBHO BHOpATE BeC NoONa M HNHEY cBal, HAZ®O
PACCMOTPETE BONDOC 3KOHOMHYHOCTH COODYyXedMH nozna. HeoOxo-
AMMad yCTOHUEBOCTE nona CGyper ofecneveHa Npe nmOON mape
SHAYGHHMIl STHX BENHYHH, COOTBETCTEYOMAX TOYKAM, NUNAJANDAM
P BaNTPHXOBAHHYD OONAcTh (CM.DEC.3). OZMAKO panmoHanbHO
§pats NHENL Te 3HAUEHHSA, KOTOpHE COOTBETCTBYDT TOUKE Nepo-
cedeHEA rpalMxoB ¥ TOYKaM rpadmKa, OTpaHNYHBADMEIO yKA3aH-
HyD 0618CTH CHM3Y. BOCHONB30BABNMCE MOCTPOEHHEM (CM.PHC.3),
MOXHO ONMpeje}MTs, WTO HpM Bece muury mona 30 T (B HaType)
He00XORMMO 3arny0anATh cBam Ha 7,3 M. B AeMCTBETEIBHOCTH Xe
JIKEA cpaji mocne saCuBRM Owna xums 6,5~7,0 ., Ecau cudrars,
qTO OpH TAKOM WX AIMHE SarayGnexse OWao 5,5 M, T0 MOXHO OI-
peennts HeOOXOAEMHH Bec INHTH cO cBamMu - 50 =,

Ha ToM %e DHMCYHKe NpuUBefcHH rpajHkd zra noxa Ges
menk ¥ A, = I. llo smM BmaRO, 4970 No BecoM 30 T MONHOCTHN
repaer yeroumpocTs, ecam ¢ < 4,5 M. Taxoe sarmynerme
csaft Bcero TMms Ha I M MeRBEE WeM T0, EOTOpoe GHIO MPHEATO
HA OCHOBAHMH NaCOPATOPHHX ONHTOB. ECAH X6 OpUBIEY: K peme—
HMO BOMpOCA HATYDHHE XAHHWe, TO OHM eme Oojee yOeAUTENLHED
CBHASTENBCTEYDT O BEZOCTATOYHOM 3arayOneHEm cpafl ana oGec-
nedeHuds ycrofudsocTH nona. OOcnejopaHMe COCTOFMHHA EMEHETO
6seda cOpoca, nposezeHnoe Boponasamu 8. I%4 r., cBHme-
TEIECTEYET O TOM, 4WTO BONM3H KDAA OCTABEMXCA HA MECTO NAHT
YyPansCKOTO MoAa TAYOERA BOPOHRH Ouwina 3,54 M, ZHO NOBHDa-
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N0CH TOA TIRTAME B CTOPOHY COODYREHHA ¢ »7 = 4=5. [Ipw
TAKHX pasMepax BOPOEKM pasMHBa Hallbpaercs 3arnyCneHHe
cpall IUNE MMHMMANEHO HepOXOAMMOE JIE COXPAHEHHA YCTONYN-
pocTd mona: 4,5 M JuA mapy CEAN CO CTOPOHH COCDYREHMA M
3,5 u AnA BTOpOM mapw ceaff co CTOPOHW HEERero Onefa. Pe-
3yABTATH NOCTATOYHO yOemuTembade., MOXHO NMEE BHCRA3ATH
coxaneHMe, YTO HO PapaHTHpOBaHa GonbkmAad TOYHOCTE HATYPHHX
HSMEepeHHit, TAK KAk OHM OMAW cAeNAHH BOJONA3AMH B OYEHB
HeYROOHHX YCIOBHAX,.

[oxuTOoXEBaH DESYNBTATH MCCHEAOBAHMH, MOXHO CHeNars
cHeNyDEAE BHBOAN OTHOCHTENRHO NDMYHE 8BADMM YPaILCEOTO
nona Ha copoce DXHOCYPXaHCHROTO BOAOXpamniuma. lIpexpe Bce=-
ro He Oun ofecnedeH JOCTATOYHHN =anac yoroffYMBOCTH mMOXa,
xoobdAOEeHT 3anaca JoNxXeH OHTH He mensme 2,0, JlomymeHO
970 OHNC MOTOMY,Y9TO NPH NPOSKTEPOBAHNM COOPYXEHHMA €mO He
CYHEecTBOBANO MPABAABHOIO NpPEACTABNSHMA 0 BONEYNHEe BATPYS=
KH TMOTORA HA MON, BBELY OTCYTCTBMA B TO BPEMA COOTBET-
CTEYOEEX MCCAepOBaHER,

M'aaponMHaMHYecKad HArpYSKa HA INMTY OOIa NP Halio=
AABOEMCA Mepexn apapeedl pacxoze M CHIXGHHR I'ODHROHTA BPONH
( 9_,, = 3,35 lzfﬂﬂﬂ. Jionuwe = 245 M) ZocTHFae? GONENOR Bo-
AWvEH - 27,2 ¢ 6,2 T, BNONHE CPABHMMOM c pecoM noxa B
sone, KoabdunmeET 3anaca ycToWUWBOCTH NpK NPEHEATOR ZAMHE
csait u sece mona ( £ =6,5%, (3 =30 1), Rax nmoxasm-
BaeT moAcdYeT, He JOCTHraeT 2, OAHAKO OH eme Ooirme I
( ¥, = 1,56). XorA 3T0 O3HAYAET, YTO JCTOHYABOCTE MAMTH
nona eme He ZONXHA OHWTH HAPYEeHA (9T0 MOATBEPKZADT M MO=
IenbHHEe MCCAENO0BAHEA), ONHARD HANEKHMM MON CYHTATE HANBAA.
JleficTRuTENERO, YCTONUMBOCTE ero Ouna Hapymeda (ONMpPOKHEYTO
mecTh TUIHT) H3-38 YBONWYEHHHX DA3MHBOB, BH3BAHHNX BOAOBG-
pPOTAME NP HeDABHOMEDHMX NMpOOYyCKAX BOAH Yepea COODYXoHMe,
384e8CH MOTNO CHI'PATE DOME M OTCYTCTBHE MENH ¥ HEKOTODHX
IHT Mona, 9T0 yXyAmaeT €ro NonokeHHe, YBENHYHBAA NMYyIBCH=
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PYOEYY HArpysIKy, & Takxe obHa=eHue cpall Gmarogapa npRoIW-
KEHMD K NONY BOPOHKY pasuupa, Hag moxkasHpaeT pacueT, NpH
OTCYTCTBMH menu B saraybnemud cBaf < 4,5 m koapfuumenTt
9aMaca CTAHOBMTCE < I, T.e. YCTOHUHBOCTE NMoJa HeW3Oem-
HO AONZHA ONTEH HADYENEHA.
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5.H.EENECKOB

JABOPATOPIHUE WCCIEAOBA#AA TWIPOJMHAMWYECKON HATPYS3KHA
MOTOKA A BOPOHKM PASMHBA 3A [UIMTOM YPAIBCKOI'O MOJA
JAUICKOr0 THIPOY3IA

llenepde popo0OftBHe MONW (pHUC.I) HamnW AOBOJNBHO Wi=
pOKOEe NpHUMEHeHHe ANA TAWeHHA 3HEDTHH MOTOKA P HMXHeMm Obede
mzpocoopyxennli B SanagHoft Espone, rze OHM M3aBECTHH Noj
Ka3pareeM BOAOCOHFMX monoe cucreMs [pnerumnrepa-Jiefijepa,
OnnaKo BPNEepBHE TaKad CHCTEMA MONa-TPaMIIHAA TMOABMIACE HA
CTAPHX YPAJNBCKMX MIOTHHAX, B CBASM C YeM Yy WHac e¢ WacTo Ha-
3WBADT YPANLCKHM MOJNOM.

YpankcKeil non MOXET yCTavaBAMBATLCR KaK Ha ¢BasX,
TAK W HA Xene3oGeTONHHX KONWCONBHHX OANKax, 3afeNaHHHX B
KoHuesoff 3y6 cOpoca. [lepBad KOWCTPYKUMA Oonee BKOHOMMYHA,
BTOpan — Oonee WajgexHa (TUZpoyand Aa p.llepadaanapsa, Ha
p.Bemanumcajt, ¥ 2 na JlesoGepexnon Hapacy, KapmuAckult rugpo-
yaen), 970 OOBACHASTCH TEM, YTO NMpK COODPYEEHMM MONA HA KOH=
CONAX BUOpANMA, BOSWHKAWMAA MO BJIAMANMEM NYARCALMH HATDYH
K MOTOKa, HAjASKHO IACHMTCA GRATOZADPH MATOTOBIENHN KOHCOmel
B MORONMTE C MacCHBANM 3y0oM cipoca., Eciin mom yCcTanaenw-
BaeTCA Ha CBaAX, NpH Waauyuy Budpandil # OTCYTCTBHM TECHOf
CBA3K cO cOpOCOM Wecymas cnocodWocTh IPyHTA MOXET OKAa3AaThCHA
HeAOCTATOYHON, M CPABMMTENEHO HeGONENOE CMEemEWHMe [i0Na MOXCT
NpWBECTH K apapAn, OTCYTCTBAC METONNKM pacueTa HWecymeHl cno-
COOHOCTH cBalf ¢ yYeTOM IHAPORMHAMHWYECKOHW RaTpy3K® MNOTOKa HA
oA 3aTPYAHAET HaZeXHOE NpOEKTMPOBANME NMona Wa cBafax, Hamu
HCCJHEeAOBaHUA NPOBOAMIMCE B CBA3M CO CTPOMTENECTBOM MONAa Ha
cOpoce 3aMIPCKOTO TMApPOY3na.

Mocne pa3pyuewHa YacTH ypanbcKOro nosa xatacTpodu-
yecHOro copoca WEROCYypxaWcHOrC BOZOXPAHMIMmMA HA TpeTHEM
rojy ero akcnliyarauumu Own NOCTABJER BONpoc o0 MCKINYEHMH
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ypalLCKOTO MoNa K3 npoexTa SaNrCKOro rHppoyana. Oanako
yYUTHBAA, YT0 ABADMA [IPOKIOWNA NPH BHHYEZENHOM HADYUEHHH
NpaBAN SKCIUIyATAUM¥ COODYREHHA, 8 TAKXEe HeAoCcTaTOUNYD
¥3YYEeHHOCTs HEHOTODHX BOMPOCOE (B YACTROCTH BOMPOC O
FATPYSKE NMOTOKa) B NpoeKTe OH OHA OCTaBlEH. DBWNO pemeno
MoCTPOXTE YPANEBCKMit MON Wa 3aRTCHOM THAPOY3Ne B Ka4eCTBEO
OMETHOTO COODYEEHMA, YBENWUME IJIA HAZECEROCTH TONMMAY ITOHT
nona ¢ 0,25 70 0,50 u, umcno ceaff = ¢ 4 A0 6 MT. MOA Kaw-
zott nawTo, mauEy cmaft - ¢ B zo I2 M. KpoMe HATYPHHX HCCAG-
AOBAHMH WA CcaMOM COODYXeRHH OHJIO HaMedeNo MPOBECTH nadopa=
TODHME HCCNEOBANMA IAA COCTABAENNS METOZMKA pacyeTa ypaib=
CKOTO MONA ¢ YYEeTOM HATpPYSEM MOTOKA.

JagopaTopHse HCCHEHOBAHMA NPOBOAMIAHCE B JIOTKE CO
CcTeRMARAEMHM CTEHKAMK ¥a MOAYNPOCTPaAHCTBEHNOH# MOZENH , BRIAN=
yawmelt OZHY MAWUTY N[ONa ¥ COOTEETCTByOmMEe €f ZIBa MONynpo—
AeTa cGpoca ¢ OARNCH NMpPOMEEYTOYHON CTEeNHO{ COOPYXEHMA B
vacutade I:60 maTypanbpAcil BENMUHHH.

Beujy HeoOXOAMMOCTH MA3YyUEWHA MyABCAUMM MOTOKA NDH
uu;enmpusaﬂﬁn, KPOME& OCHOBHOIO KPUTEDHA NOZOOMA urcaa Qpy-

? = -?;~. MPUHMMANOCE BO BRUMAWME eme B KavecTRe HO=
ﬂﬂﬂﬂHTEﬂbgﬂPﬂ KpuTepua Yucro Crpyxansa

s=ZE

rge ¢ - CHOpOCTS MOTOHA;

1 = rnyOwWa noroxa;

! = xapakrTepHui MHTEDBAN BpeMeHM (A TNepUHOTMYECKHX

asnmenut € - NEPHOZ) «
Ina onpejeneHus HArPY3IKM NOTOKA MOZENE NANTH MOna

BMECTO cBall ycTanapaupanack Ha IuOKMX ONopax M COEAMHANACE
TAMAMW C YETHPEMA YODYIHMM OalouKaMy HHAYKTHEHHX NATUMKOB.
Jiig nMonyuewnda KauecTBERRHX OCHMANOrpaMuM cOoOCTBERHAA YacTOo-
Ta KOoJNEeGAaHMIl Mopenu nonia 3HaYMTENBHO NpPeBHNANa YacTOoTy M9=
MeHenHl Mayyaemof Hal'py3Kn.
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Colcrmernan gacrtora roAeCamuft mome Owia OTperyik=
poBara DOXZOCDON PASKEDOs YOPYTHX Ganover parwixoB no §o
myac /3/. OpAaxo 3 arofl jopuyne Feunpepeserwoll ABAAETOR
MPHCOSAMHEHEAR MAcCa BOXH, JTH WaEero cIyyas, BEMAY SHE=
YMTEARNOH BenMVYHNH 2TOH MacoH, BAMANME €6 BeXMKo A pacue
MOXHO GHNO CAGNATH NMES OPHENTHDOBOUHO, [ocie MPOOEHX 8
mecell ZAMEY YNPYTMX OanoueK AATHMEOB NPEENOCH yMEFLEHTE
AR yBENEVUCHHA Y2CTOTH COOCTREWHMX Konefamu#i nmona, TAIW
JAATUHKOB PACTTONAIANKCE MOAAY JBOUFHMH CTEEAAWHMMH CTOR-
KAME HOTHA, YTOON HCEANYMTE POBZelicTBEe Ha HMX HOTOKA, M
NPECOSAMHANHCE K MONY B MOCTAX pPacHONOXSHHEA NepBOft H MOO=
nexyofl map cea#l, UT nmpEMeReHNER mecTH JAATYHKOR W TAT, CO=
CTBETCTEYNENX TOAWOMY EOIMYEeCTBY csail noia, NPHENOCE OT=
KasaThCA, TAK KAE NpH 9TOM OHNa OYEHh SATPYAHEAA pEeryNi=
POBKA ONHNAKOBOTO WATAXEHMA TAT, ONpejelHB Xe RATDY3KH B
YEeTHPEX TOUKAX, COOTBETCTEYNENHX pacnoixoxeHum Kpallrax map
ceajl, nozcuMTHBANACE DaBHOAEHCTBYNWAR RATDYSEa Ha BCD
IIHTY MONAa ¥ 34TeM ONpEeJeNsAIHCE HArPYaKM Ha BCe mecTh
ceall, (o ocommxorpasMan, MONB3IYACE TAPRDOBOYFNMM EDHEHMI,
MeNOCPEACTECHRO ONPEAEEANNCS BENHUNEN HaPPY30K. |

JUia Esy4e¥EA BODOHEM pasMuBa WHXAAA Y4CTH JOTHA
Geina sanondera necxoum CeprexMilcKoro Kapsepa, UTO NO3BOIWN
NpHOIKKE FRO0 MOZCANPOBATH HATYPHHE I'PYAT HCCAEAYEMOT'0 COO
HeHHA TAX, 970 IM'MAPABIEYECKHe KDYIHOCTH MONEJIEHOTO M
RATYPHOI'O IPYHTOB OWME CBA3AWH MeXJy COGOY TakuM Xe cOOTH
WeHMeM, HAK ¥ nuAefiANe CEROpOCTH fé;,;? = I~ . Touroe

reoMerpMYecRoe MOJenmupoBaRde Bcex gpakuuil rpyrra GHIO Ba=
TDYAHERO, BBEAY Manoro Macmrala wojemM. [aa JHKCHDOBaHEAR
pPA3XCPOR M NMONOXENHA BOPOHKHN DasMHBA MO OTHOWNGNMD K momy
H@ CTeNIANNY CTENKYy JoTHKa O4na Wamecera cTexaorpapom oe
2a ¢ pysfEame Ix] cm, OmuTaM no HayYeHHy pa3MuBa I'pyHTA
MONON Npejiuec TEOBAI0 NOCTPOENHS EPYBHX 34BHCHMOCTH I'ZYyCHHAN
W PacCTOMWAA AC BOPOHEH OT BPOMENM ee JOpMMDOBANUf. [omy-
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YeRFHe KDMEBHE CIYXMIH ZAA SKCTPAMNOIALMH PE3YNETATOR Ol
TOB, NMPOBOAUBOMXCA OOHYAO 4~6 WACOE H pezro (onee jAH=-
TENBAOS BPOMA, A0 NPERENOB BOIMOXAOI'O YBEIMUEHHS BOPOHRM
PAIMKBA,

PosyasTarTa M3YUoHUE THAPOAUNAMHYECKON WArDY3KH NO=
TOXA HA NANTY yDANRCKOTO mona (B Nepesofe Wa HATYDPY) Npk=
BOJEAN B TAOH,L1.

Tadnuna I

Tn 3 sCocraprapmue

: > . :BucO= :RAIDYSKE 10- :

b iyremmatimoe ina . 18 HTORA ma MHW=EEE§M‘*E£E
QUSIDACXOZ  (HOTO igedH :Ea _ —320 POUK pii-
-Oneda ., g acpa:q- SLOWEHEA HE=

ap AF BF

% é}nan ; g ; .EEHHEH.gaﬂHUHtPTJHRH;F

b e b T Gl
I 13,8 4,60 0,3 0,3 1I9,04 7,84 I,082,9
2 I2,5 4,47 0,0 0,3 22,46 95,72 1,08-2,66
3 2,5 4,47 0,15 0,3 17,64 6,62 1,974,153
A I25 4,47 0,3 0,3 18,32 6,08 I,32-2,62
D 1245 4,47 0,6 0,3 20,74 5,28 1I,02-1,76
6 12,5 4,47 0,3 0,0 24,26 10,02 I,6%3,31
T 12,5 4,47 0,3 0,I5 20,88 6,4 I,853,36
8 15 3,75 0,3 0,3 23,7 8,12 I,I%2,7%
S 125 3,00 0,3 0,3 8,36 9,38-24,65-1,22
IC 94 45,20 0,3 0,3 I3,86 6,72 0,3I=2,06
i1 6,2 588 03 0,3 952 2375 or :H,E_Egi i o)

|

2 €,2 2,00 0,35 0,3 I4,70 3,14 0,20=0,65

OnpepeXanacs napanlensRaf OCAM cRall BEPTHKANLHAA
COCTARNAYMAS HATDY3KM, KOTODAA OO BENMYMFEe 3HAUNTENBHO
ApeBOCXOAMT TOPUBOHTAJNEBEYY COCTARIADMYD, TTO OHWIO MpOBE~
pero ®a omurs, ['MapoanHAMAYECEYD HATDY3KYy yAoOHO npen-
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CTABJATE cOcToAmefl #3 ocpexwervol P u MyAbCanUoRHON

t o cocrazmomrx. 0Ge st cocTAaBAADEEE BHUMCIANACEH CIO-
XEFHEM HArpy3oKk B YETHPEX TOURAX NPUCOSAMAEHHA TAT AATIH-
KOB K moay. llo ocoEanoTpaMumam onpejeAfRiMch HArpyaKs B ABYX
TOYKAX MO OAFYy CTOPORY nona, ana veroc ofpadarupanock 500 Mm
mrenin, copepxamell I00-200 mynecanui Harpysxe, B cuMMerpug-
HHX TOYKaX MO ofe CTOPORH MNONA HATPYSKM NDUHEMANTHCE OZHHA=
KOBRMM, YUMTHBAA HX NPUONHSHTEALNYD CHAXDORHOCTE R OJMAa—
KOBOCTH. 10YKA NDHIOEEHHA HATPYSHKM B CBASH C €6 MyNbcamEel
NepeMenaeT™CA B AEKOTOpOM oGnacTH.

Paccrosree [ OT cepeprAu nola 70 TOUKE NPEIOXEHNA
Rarpysr® (cu.7a0n.l) MpUHMMaIOCh MONOXHTEIEHHM, E€CIH OFO
HBMEPANOCE BEEDPX MO TEUEHED 0T CEpPeZHMHH NMOIE H OTDHOATONE~ .
AMM B OpPOTWMEBEROM caydvae, OcpesfeHFas cOCTABIADMAA HarpysKE
Npd yCAOBMM HWOpMaJbROof paGoTH MOma NpeAcTABIAeT COOOR moamem
YD cuuy,. [IpM yEeAMYEHHE pacxoja ORa TE€T N0 BEINYWEE TAR
X8 KAK M OYJNBCANUMOHHAA cocrampnApmad AF , [IpH CAMXeRHMH YPOR=
Hf Hb mynscauWoMHad cOCTARIAOmMAS pacTeT, & OCPEjJHEHHAA yPRO=
AFYEBAETCH JIHEE A0 REXOTOPOrO Npefena, a 3aTeM PE3KO YMeHE-
magTCA A0 HYNA (pMc.2) M fgaxe cTaHOBETCA cunofl, Harpyxanmef
CBEDXYy MIMTY noaa,

Hax MOEEO CYZHTEH MO0 RalApAERNHAM BO BPEMA ONMTOB,
mopseMHas Warpyska Ha IUTHTY Mona pacreT A0 Tex mnop, NOKa
TrEppaBRnHYecKuil NpHEOE npw cARxenHm ypomwsa HE npuSzuxaercA
CBEPXY MO TeveHMO K MONY, ¥ HAUMHAGT YMOHBNATHCH, KOTAA NMph-
XOK pacnonaraercd yxe Haj noxou, OcpemHeHWas COCTARTADMAR
pcraeTcA MOABEMHOM CHNOM NOXE coXpaRAeTcA CONDARERHE C HEW-
MM 6pefoM JATOMNEHNHM MOBEPXHOCTHHM NpHXKOM (OTUaCTH jaxe
HE3ATOMNENHHN NOBEPXWOCTHHM MDHEKOM), 4YTO ABAAETCH HEOOXO=
IMMEM YCTNOEBMEM ANA HODMANEFROH paGoru mona, [pe oTCyTCTRUM
men¥ WArpy3Ka E ee NyAbCAMMA GONbIe, YeM NpE HAAMYEH MeH
(puc,3), Tax xax yepea mels BHDABHEBaeTcA O0lee BHCOKOE CTa-
THYECKOE JABAEHKE MOA MOJAOM M O0Jdee HE3IKoe AMHANNYECKOE B
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Puc.2 Tpagux 3aBucHMOCTH OCpeaNeHEON P m
TyIBCAUMORROf P cOCTABIALMEX THAPO-
AMHAMHYECKON HAIDYSKH MOTOKE HA [MIk-
TY YPankCcKOI'O MONA OT I'AyOHAH HHEHe-

ro Geepa
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Prc.3 I'pagux sapucmMocT® P # P OT mMpMHH mexn
MeEZY mauTol monma M KoHmeBOM TAMTOH
cOpoca.
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noToKe Haj monoM, Hamwume yeryna cGpoca Haj MiMTOR nona
yMEHBOAET HATDYSEY NOTOKa M BeNMUMAY ee Myabcaluu,. Kam

BAOAO ¥3 Tadn,l reppogMAaMMYecKas HAUPyaKa MOXET JOCTH=—
TATE JFAYATENEHOH BeANYMAH, DABHOM NMDUCHH3UTENBHO M0N0
siAe seca mona (okomo 60 TOHW),

PesyaptarTH ONHTOB MO H3Y4YEHHY BOPOHKM DASNHBA (B
neperoze WA HATYDPY) NMpRBeXeHH B Tadn.2, [onbE3yACH BTHMH
ZARHHME, MOXHO NPOCHBARTH SABHCHMMOCTE IAYOUHH BOPOHKH
pasMuBa / M DACCTORHMR AO Wee o~ 0T pacxoja g
TIyGHAH AuxAero Gsea /2, , WHDUHH menm & , BHCOTH
vyeryna B , a Takxe anure mona ! . Buuswme pacxofa M
roycuws HB Ha BODOHKY pa3MiBa 38 COOpDYECHHEM YyEe HOoCcTa-
TOYHO TMATENEHO H3Y4Yalock, HO JAJNA HAC BAKHO OTMETHTH,YTO
NpH HANMUMM @EeAM Nojia BO BCeX HPOBEZEHHHX OMUTAX OGONEWO=
ro nNojMEEBA CBaif nona we wHaGnmAanock, HaodopoT, NMpOCTPAR-=
CTRO NOJ NMONOM DHEPIHYHO 3ANONHANOCE HaHocamu, [Ipw or-
CYTCTBRHM meNM, XOTH IMyCMHa BODOHKM OKAa3anachk jaxe Ho=
CHOJNIBKD MENBNE YeM NpH WalWuMW meam, pacnolO=EeRa OHA K
COOPYEEHMN 3aMETHO Onuxe, UTO MOXAO OO0BACHHTE MeHEEe 3Hep-
IiYHEM NepeMenerfeM HAHOCOB B CTOPORY COODYyXEHHEA B STOM
cnyaae, OMHTH ¢ pasnwudofl BHcoTOll yemyma /)  He BHABAIM
SAMETROTO BJANWAHMA STOr0 $aKTOpPa HA IMY(MHY M pacnoioxe—
AMe BOPOWKU, JBeNW4YeHMe ANUNWH MON& BHIWBAET yHaNneRde BO-
DOFKH DA3MHBA OT COODYXENMA, FO paccTOAHMEe OT Kpam nona
A0 BOPOHKHM Mano usMmernerch. [Ipu f = I2 u 370 paccTos-
HHE HOCKONBHO YMEHBUMIOCH B OAHOBDEMEHNFNO RECKONBKO yMeR:~
pHnack TAyOEAa BOPOHKH, 4YTO MOXWO OOBACHMTE IACANHM Aeil-
CTEMEeM HA MOTOK NOBEPXHOCTM [NMTH NONA.

Ha ocHOBaHHM NPOBEEHHHX MCCHEeROBaHMi OuHNO cocTap-
neno Gonee ACHOe MDEACTABIERNMe O THAPOAMHAMHYECKOM mar-
Py3Ee NMOTOKAa Ha TIATY YPalBCROI'O MOJA ¥ HEKOTODHX 3aKOHO-
MePROCTAX M3MeHeHMA €& B 3aBHCHAMOCTH OT MapaMeTpo® NoTo-
K& ® MOoNA, J3T0 AAN0 BO3MOEROCTE COCTABHTE METOJIMKY pac—
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TaGauna 2
Ynenr= :Tayou=—:, . :Pac-
m R ?:“&E:: * aopomaoromue
ro ¥ ?nu : 77 oM :DOFKE
W% /cex :95eda E : E X on
Ass M 2 : : :
I 597 0,3 - 0,3 9,0 5,81 . 22,0
2 5,25 0.3, 0,3 9,0 6528 247
3 4,47 0,0 0,3 9,0 6,46 22,9
4 N7 0,15, 03, 90 %I2 26,0
5 4,47 0,3 0,3 9,0 6,95 26,4
6 by 47 0,6 0,3 9,0 7,66 26,2
Dl AI2US: MAT - 0.9, 043, 9,0 7,48 - 25,2
8 I2.5 K47 0.3 0,0 9,0 6,85 25,8
9 12.5 §,A7 0,3 0,I5 9,0 7,08 25,2
10 12,5 4,47 0,3 0,45 9,0 6,88 24,1
II 2,5 847 0,3 06 90 7,20 24,4
2 15 37 0,3 0,3 90 8% 28,8
I3 12,5 3,00 0,3 0,3 9,0 10,60 by, 3
I4 o4 420 0,3 0,3 9,0 5,70 2I,8
IS 6,2 3,88 0,3 0,3 9,0 5,68 16,7
I6 12,5 4,47 0,3 0,3 6o4 6,9 22,8
17 2,5 4,47 0,3 0,3 12,0 6,28 27,0
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gerTa moja ¢ y4eToM THAPOARAAMEYECKON HarpysrH noToxa Ha
Hero. Harpyska Bennka ¥ 00f3aTenbHO NOAXAA YIMTHBATHECA
npe nporepre ycrolumeocTR nona, Pacyer nOKAIHBAeT, 4TO

B NEPBORAYANEROM MpOEKTe JPANECKOIO NOXA HA 3aNICKOM
rrapoyane Bec nona OuN CGAH3KMM E BeNWUHAe HAUDY3KH M 20—
cTanoyAuit sanac ycro#fuEBOCTH nmoma Ae OwN OH ofecmedeH.
CnepoBaTenbHO, NPABMNBHHM OGHIO DENEHHe YBENMYMTH €r'0 Ha=—
IeXAOCTE.,
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8a muoreraumu, M., I'ocorpodtusxar, I938,.

2e lesm H,H, MWopemmpomanue TEEpaBnEdecknX aBmemmily, X.,
1967,

3. lexvep N.A., Saxyppaer A.K. [IpoerkTHpPOBANNE® NHAYXTED—
HHX ZATYMROE M H3MepMTENBFHX Nenefl x M, "Bon—
POCH TRAPOTEXWHKWM", BHN,I2, Tamremy, I963,

4, Fimmeerc mruit MM, PosparyrRox wexHEOT'O G'%€ ¢y 3a
HESBKOHAN L DHHME BOZOCKMAHNME COOPYAAMH, odNag-
AANHME JMABHEMH nMoxaux, KxTs, 1959,

5. DpEmenit T'.A, OKCTOpEMEHTANBHHE RCCHENOBAWNKA MyABCE—
TR THApPONMFAMHYecKoM Warpyskm ma jpamTy BOZo0OM,
"WaBecTHs BHHHT", *.58, I958,

6. DAROEHH 'sA. OERCHEpHMEHTANEHHEe HCCHEAOBAMMA NYNBCANMN
TREPOIMHAMHIECKON AATPYSKM Ha NXMTH KDONASHHA B
AuaAen Osede, “Hseecrus BHWHT™, .65, I960,
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A.A.TYPCYHOB, X.H.3AHPOB

OROAOKPHTHYECKHAE TEYEHUA BOIH B JUHHHHX
MTPH3UMATHHECKAX PYCRAX

Crarsn nocBAmeHa BONPOCAM, CBAJGAHHM ¢ HeyCTAHO-
BEBEWMCH ABHEGHHEM BOZH B OTKDHTHX NPHAMATHYECKHX DYCNAX,
O6YCNORNCHHEN HSMERerHeM TODM3ONTA M PacxoAa BOAH B KOWOE
RNIR B Havualle Kawanta, MpHYEM 3ZeCh DACCMATDHBADTCH TOABKO
MONOXHTEOBFAHE B O I W H Ne peMemneRmHHSH
(puc.l-a, 6), OTpHUATENHHHE BONFH NEpeMemeRHf, HaNnpEMEp,
BOXZFA OTHNHEBa (pHC.I B) Re HcCAEAymTCcA, PadoTa TACTHIHO
BHOONAANECH B JeHMMIpaxcKOM OpmeRa JeRHAA MONHTEXAAYECKOM
nwcTETyTe MMM H. HanuAkAa non pyKOBONCTRBOM TPOHeP. P, Iy~
raeBa,

Hax wasecrmo /1,2/, mpe pacuere BOAR MepeMemedHA
OpARMMADT CIEAYDAY® JCAOBAYD MOZEeAb ABHEEHHA, KOTOPYD O00HY-
HO cBA2WBAPT ¢ MMeHedM Cer-BenaHa H KOTODaA 3aKNNYAETCA B
TOM, WTO BCe [fOfle paccMaTPHBAGMOTO MOTOKA pa3CHBADT WA XABE
QACTH:

a) MepeRaR HASHBAETCA NOOM BONHH, e NPOMCIOXMT
peskoe HaMeReRHe IAYOHHH MOTOKA M CKOPOCTOH TeueWHs,NpwieM
no0 OTPANATENBHOH BOIWH NPHAMMAETCA B BHAe FaKIOHAOM mmoc—
KOCTH, & A00 MONOXHTENEHAOH BOIHH = B EWAE BEePTHHANBHOH
MAOCROCTH; B AcHCTBMTEALHOCTH Xe 700 MONOXHTENBHHY BONN
WAHE BCEr'0 MMEET BMJ COBEPUENHOrO TMAPABIMYECHOTO NpHERA
¢ XApAETepWHM MNOBEPXHOCTHHM BANBHOM; NOTOMY MOMOXKTONLAUE
NONAH MepEeMemEHHA WHMOTAA FazwBantT OG6opou /3/;

@) BTOpas YacTh HASHBAETCH TENOM BOIFH; 3AECH
MRAPRO M MESJNERHO MAMEHADTICH IAYOHENA W CHOPOCTE TEUEHMA,
970 MOZBONAET BHAYMTEABWNO YNPOCTHTE MCXORHHe aujdepeHuHand—
HMEe JpABREeAHs AeyCTAFOBMBUETOCA ABMESFMA ¥, B WACTHOCTH,
aenacer ppeRTHBHNM UHCAeHHuE cnocol DEmEHMA ATHX Ypanrckill,
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Puc.] BomHW nepeMemenHs: a)BONHA HAMONHEHWA,C)BONHA moOAmOpa,
B)BOANA OT/IHBA,
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X0poWmo paszpadoTaMAHit ANA CONBEMHCTRA NPAKTHYECKH DAXHHX
sagau /&/,

3aMeTHM, 4TO, Kak noxaaan Cromep /3/, NMpHBEJERHAA
pacueTHand uoAens Cew-Bewawa awanoruWuna pacueTHOM Mozenm
LAMAWHX BONH, MNONOXeWHO} B OCHOBY TAK FasHpacMolf nuwednol
TeOpHE BOAW "wenxoit Bogu",

C apyrof#i ¢TOpPOMH, XOPOHO M3BECTHO, YTO NPH CHOpPO=
CTAX TeYeFHA, CNIM3KMX K HexoTOpOf HPETRUSCKOM BENMUMHE,
Aelic TBHTENBAAA KADTHHA NEPEMENmeHMA BONAH 3HAYWTENLRO) OT—
IRYEeTCA OT pacueTRol cxemH. Cpa3sy Xe clefzyeT OTMETHTEH,Y4YTO
KPHTHYIECHOR CROpPOCTED OOHUHO HASHBAETCA CKOPOCTH pACIpO=
CTpPAHERHA MAJHX BO3NymeRu#f no cBOOOZHOR MOBEPXWOCTH MOTOHA,
onpenenseMas MaBecTHol dopumynoft Jarpawxa

C=vgh , (1)

re /7 - MecTHas TAYGURa MOTOKA BOKH; g ~ yexoperuo cun
TAEZeCTH, [BMXeAMEe BOXW CO CKOPOCTAMH, ONM3KHMM K HDHTHYEC—
KO} BENHUMHEe, HASHBADT O KO X O K PHM TH Y ECHHM
MpHYEM AMEDT B BHAY MBBECTHYD TaloTHAPaBAMYECKYD afaio=
i /5/. ;

OrayumuTeALHAA OCOU@HHOCTDL OKOJOKPATHYECHKHEX NOTOKOB
SaKMOYAETCA B TOM, UTO B JAHHOM clyyae JN00 MNOJOXHTENHHEX
BOIH Tagse ABRAASTCA NAABHONH, WENPEPHBHON MOBEPXWOCTEN,

T,8s BMECTO COBEPENERAOT0 I'MAPABAMYECKOIC MPHKKA B LaHHOM
clydae HMeeM W3IBeCTHOE ABIEAHE = MNPHROE-BOAHG. Erarogapa
STOMY YBeNWUMBAETCA [QIMAA JYacTHA BOAWH C PEaHO MakeRAKMHEN-—
Ccfl IBEXERHEM, UTO 3HAUMTENBHO YCIOXHAET pPACYET pacCMaTpH=
PaeMHX MOTOKOB, Kpose TOro, ANA WEKOTODHMX CAYYAEE OKOMOKDH=
THYECKHX NMOTOKOB YHABAWAAR BHE NMFeHAAA TEOpWA BONH "Mel-
KO BOmHM™ WenpEMeHMNA.

HauGonee moapoGHO OKONMOKPHTHYGCKMO TeWeHHA BOAMW G
IR MccmenopaEn  @aspoMm B 1935 r. JIf, noaTOMYy HX HAOTZA
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HASHBANT BONHaMM Qaspa. Hg pHC.2 MpeacTamRmeHH pesynbTatu
OZFOrO M3 omuToB ®ampa /3/, NpUYEM W3MEHEH TONBKO MACH
Tad, SAeCk NOKA3aWH MOCHEZOBATENBRHE CTAZMHE (HOpMHDOBAHEA
oxHoM ¥ TOH Xe BONWH HAMONHEHHA B MOMEHTH BpeMerH, KOrja
NO0 BONWH AAXOAMTCA Wa PA3WHX DACCTOARMAX OT Fauaia Ka-
Hama ( T = 4,75; IS,I; 29,0; 41,3 u), Mocxe ToOTO Hax
-BONHA NMOCTHIaeT COCTOAHHA, MOKA3AAHOTO HA DHC.Z2 'y, Aall~
Relfiee ABMEEHMe MPOHCAOZMT Ge3 H3MeHeHWA Npoduna n6a BON=
RH # CKODOCTH EI0 MNepeMemerMf, T.e. 37ech MMEeT MecTo
KBASHYCTAHOBMBIMHCH NpoLecc.,

Hak BHAMM, MpH paccMOTpPeRHH BONH MEPEMEMENHA Cle= .
AYET pasnMvYaTh ABE NPHALANHANBRO DASTHYNHX NMEPHOZA: Ha=
YanbWHil, KOTAa8 MPOMCXOAXT JOpMHpOBAAME NpPOodMAA BOAWH M
KBasuycraroensmulica nmepeox, Korza chopMEPOBABNAACA BONAA
nepememaercs 0e3 MIMEHEHMA Npoduns W ckopocTH, Comepmer=
HO OYE&BMAMO, YTO BTOPOH, KBA3MYCTAROBMBUMMCA NMEPHO] MOXeT
00pas0oBaTECH TOABKO B ZOCTATOYHO IAMHHHX MPUSMATHUECKHX
pyclax, TAe nepwos (GOpMHPOBAWHA BONHH 3AKOHUMTCA Iopasio
pafbpllé, YeM BOJMRA AOCTHIHET MPOTHBOMONOMHOI'0O KOFNIA KaWaua,

OmiT QaBpa NOXKazalW, YTO MAKCHMANEHAA INyOHAa mo—
TOKA h (mox BepuHREOjl MepEOrO rpelHd BONHH) 3aBUCHT
S0XSE0" e OrhoNEINS h, : f; T7e ;‘z - CpeHAd TIyGMAa
nedopMH poBaWHOT'O nu:uxa, ﬂ[lpe,nﬂnﬂﬂllﬂﬂ nﬂmm M3 YCIOBMA
(anarca pacxofioB. [lo ZaRFHM Tex ¥e OMMTOB, IMYyGHRA h MO-
KeT MpeBHNATH TAyGMEY /7, Gomee, ueM B ABa pasa. E:mac:-
ByeT npejensnoe nmumerme f? z’? . JIOCTHIHYE ero nepsHif
Trpeders BOAMH O0pyNMBAETCHA K ﬂﬁpﬂﬂ}"ﬂ'ﬂ}ﬂ NOBEDXHOCTHHE Ba—
nen, [Ipu ganpvelimeM ypelMueHHH OTHOWEHMA ,-ff f? odpy=-
NMBANTCHA T'PECAM OCTANBHEX BOMH (pHc.3). Bee npanuzaman—
HHe Ha DMC.3 BONFAH OTROCATCA K KBASHYCTANOBHBUEMYCA Ne~
PHOZXY, MpHYeM ZNMWA Kafana, ¥a KOTOpO#f yCTAROBWICH 3707
npouecc, HaMeWAmack 0T 64 X0 66 M.
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Prc.2 $opMMpOBaHME BONMHW HanonHewus (OMHTH PaBpa.
q = 19,9 n/c, aQ 29,8 n/c).



Puc.> ©TOpMH OKONOHDHUTHYECKHMX TeveHMM B clyuyae BONHH Ha-

monnenus (OmuTH daBpa; /T, =10, 75¢M. )
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Teope THIECKOMY MCCASAOBARMD RAYANBHOTO NEPHOZA BOAH
PaBpa, KOrAa QGOPMHpYNTCRE HX npoduik, NMOcBAmeHa padorTa gpam-
mysckux mecaegopareneil Jlodepa u Mapso /6/, ROTOpHE HpHMENM=
MM ANA pemeHMA XARWOM 3azauM AnppepeniHansAHe ypABHORHF Byc-
cHFecKa ¥ paspaCoTanH ANTOPHUTM PeWeHHA BTOW sazaud MpH DOMO-
my SBM,. OfaRax0 3TO pemeHHe NPHMEHWMO JANA OTHOCKTENBHO He-
GONTBNMX BOAW, HOTZa MPOJHEAEL BONFH MOXHO CUHTATH XOCTATOYHO
NoNoIMM, & aajauy - nuHelnoH.

Bomee noapoGHO HAK B SHCNEPHMERTANLHOM, TAK M B To—
OpeTHYECKOM OTRONEHWMM W3y4YeH KBa3MYCTAHOBMBEHHCA MEPHOZA
pacCHMATpHEBaEMHX BOAH, C OfHOM CTOpPOTWH, B 3TOT MepHOZ BOARA
AOCTHUTAET MAKCHMANBHOW BHCOTH, KOTODYD M BAKNO 3RATH IIA
yCTAHOBIERHA HeoGXOAMMO# BHCOTH GOKHOBHX CTEHOK. C Apyrof
CTOPOMH, 3TOT NMEpHOZ Ierde W3yYaTEk B TEOPETHYOGCKOM OTHONE—
AMH, TAK Kak FAEUSMEAHOCTH NpodRiIA W CKODOCTH BOJHH MO3BO-
1feT MCKADYMTS B pacderax BpeMs T . llogoGwoe yupomeHwe xo-
CTHTAeTCA HIM NMyTEM BBEJERMA CHCTEMH KOODAMHAT, NepeMenan-
meftcR OZIROBpPEMERHO ¢ GPOHTOM BONAH, HAK MyTeM HANOXEHUA HA
nofie cropocTeif, OGyclIOBNIeHWOe BOAAOH, MOAA cxopocTeR paBRO-
MEDROTO NOTEHUMANBHOI'O MOTOHA.

B pesynrTaTe BTODOTO cnocofa yNpomERAMA NOAYYaEM
yCTAHOBMBERHCA PE3KO M3MeHNAUWMiCA NMOTOK ¢ BOXRMCTOR CBOGOA-
RO#l NOBEpXHOCTEN, T.€, N PHX O K=B O AR Y (puC.4).
BaMeTHM, 9TO CNpaBefIMBOCTE MOAOCHOIO JNPOWEHMHA JOKA&34Ha B
nocnegAee BpeMA CHEUMANbLFHMH SKCMEPHMEHTAABRHME HCCRE0BE~
HMAMHM, BHOOJREHAHMA B MucTaTyTe rmppomexarmmme AH YCCP /7/.

Ilpx mcchnenoBalMM KBA3AYCTAHOBABWAXCA ORONOKPRTHUEC
KMX TeueHH# OOHYHO MCXOZAT M3 CAEAYDEMX ABYX ROARemuuil.
Cornacro neppoff /8/ BHavyase BOAAY pACCUHTHBADT N0 MOZENH
Ces-BeHana Kak ycTymooOpa3nyw ¢ BepPTHRANBAHM JiGoM. llpn aToM
NOCKONBKY BPEMA WMCKINYEHO, YPABHEHHA HeyCTAHOBHMBEET'OCA JBM=—
XeVUf NMpeBpamanTcA B OOWYFHE ypaBRAeWHda GanaHca pacxXojos M
KONMYECTRa ABEXEHHA, YTO 3FAUMTEALHO YNpOWaeT ONpexcAerdeo

-
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'y CuRN f?ﬂ (cu.puc.4). 3aTeM ®a yerynooGpasHyw BONRY
HARNAAMBADT TAK HasNBAGMHE BTODHYHHE BONAH, [AWEY STHX
BOAH ONpeenfAnT, NPUPABAHBAA CKODOCTD HX NEpPeMEmEHHA CKO-
POCTH YCTynooOpasHo# BOmHH (T.e. CEOpocTa £, Haerapmero
moTOKa). BHCOTY BONH ONMpEReNAnT, NPHPABRHBAA SHEDPTHI,YHO=
CHMYX BTODMYAHMM BONHAMM, K DHEPIMM, MOTEPAAHOH B yCTYRO-
o6pa3roli BOAREe, SaMeTHM, YTO HTOT MOMeHT Hamlonee TpyZAHHH
B pacCMATpPHBAEMHX pacyeTax,

Bropas KOFMIENNHA 3AXADYAETCA B caenymmeM. Eme Qamp
YCTAROBHN, 9TO NEepBHii rpefedk PacCMATDMBACMHX BOJIH MMEET
NpodMNE, 04YeHE ONM3kEil K npofuan Tak HasHBaewo#f y e g W=
ReHAOR BONRGH, aocCTalbAHE BONAH, CAeAyLmMe 2a
MepBHM rpefHeM, OYeFh ONHMSKH K TAK HA3HBAEMHM K H O=
RAansuu M [Mocrexyomee padors J.Canzosepa  I',Te-
aqpa /9/, K.Tmppeo ® C.Bexgrapumra /I0/, A.lysanosa u
B.dnmama /II/ moATBEpAWIM 3TO NpEANONAOZEHHE,

MockONBKY MAKCHMANEHAA TNYGHAA hE yCTARaRIMBaeLT™~
CA B [pexenax nepsoro rpefdd, TO HCCAEAOBANHCE WMERHO yepm—
ReWAHe BONWH. [IpH. 9TOM OCHURO MPUHEMANACEH pacuYeTHAA MOZENH
pesK0 M3MEHADmMEroCcHE NOTOKA, npepnoxersas ®,Ceppe: a) xusue
CeYeHHA MOTOKA BEPTHRANLFHEe; O) IOPHIOHTANEHHE COCTARNIAN-
mEe cKopocreff {/, BAONE ZaNAOr0 XMBOT'O CEYEHHA pacmpeie-
AfAnTCA paBRoMepro (pec,S a). Henopeays TARYD MOZenk, ABTO=
pH nonyYapT npunMzerwHe OopMyNH ANA npoduas yemuMHeRAHOf
BONFH,. Bce aT® QOpPMYNH ZawT NPAMEPHO OAMAAKOBHE pESyIBTa-
TH, B YAacTROCTH IayluHa /A noji BepUHHON YeAMHeHHO# BON=
A OK&3HBaeTCA DaBAOR 4

2
s (2)

I'J;h

rze .{=J§h_1
- /

D o

(3)
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*EEeHES*d ¥ Bgomecip*y dosELO
ANHEBY OO 8X 0d=7 ‘AHeHag-Ho) ol WHro€ JIrm¥odu-] *BHrOE-HOXMd]] +*0HJ




Puc.5 OcHopwsie (OPMH OKONOKDHTHYECKMX TEMOCHAH: 8)yenmHEH-
Had BOAHA,0)KHOMAANEBHUE BOMHM, B)MIOCKOCTH KOMMAGKO-
HHX MEPEMEHHEX.
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rae .-'i'I|f - Iny0uAa WeBOSMyMENNOTO noroxa; [ = CKOpOCTh
nepeMemeNHa BOJAWH OTHOCHTENBHO 3TOr0 MOTOKA (B cixyvae
yCTANOBMBNETOCA ABHEerMA Beamwuwna ([ paBAa CROpOCTH b'(,
HEROSMYMERHOTO MNOTOKA),

JagaFynBad KpaTkWit 0630p, OTMETHM, 4TO B NMOCAEAHEee
BPEMA 3HAYMTENHEHO NOBHCHACH WATEPEC K OKONOKDHTHYUECHHM
TeyeHHAM, 370 OOBACHAETCH NMEPEBOJOM YacTH JepHBalMmOAHHX
I'3C B NUKOBYD YACTH I'pafMra Harpyskd; crpoutTenscrTnoM [ADC
¢ ANHAHUME ZeDUBANMONWHMH KAWANAMW; CTDPOMTENABCTBOM GONE-
mHX KAHANOB ¢ MOMAHMM FACOCHHMM CTAHUMAMM (Wanpuuep, Kawal
Wprum-Kaparawga); TeWaeHnuel K ypeaudeHH» DacX0ZoB NpH
OMOpOXMERMH B WalONHeFHH Kauep CYLOXOZHHX WID30B, & TaKEe
WMPOKUM NPHEMOHEHHEM BBTOMATHSANMM B OPOCHTENBHHX CHCTEMAX,
4YT0 TpefyeT DEmHTE BONPOCH YCTOWYMBOCTH CHCTEM MPH MaHEP-
PHPOBANMH 3ATBODAMM,

Bo Bcex YKasaWHHX BHNE CAY4YafX MOTYT O6pas3s0BATECH
OKONOKPATHUGCKME TeueHWs, [Jpn DTOM, Kak BHAFO U3 pHC.Z2, B
gaRale MOXeT OGpa3oBaTHCA BONMA, BHCOTA KOTOpOH Conee,ueM
B JBA pPAa3a MpeEHmAET WaAYanbHyD SMILMTYAY A7F  BHIBABOYD
ary BoaRy. Mccnegosarens P.Purya u K.Paxr-Mamy f12/ npe=
BOAST AAHWHE WHTEPEeCHHX HaTypHHX Walnojienuit nay MO0 G THMH
ponramu; YeBarwep u I J.Kunr /I3/ Hsyuamsm NOAOCHHE BOJNHH
npm BResanmHoft ocranopke HacocoB; I'.B.llapTeHckH /14/ naGno-
flal paccMATpABAEMHEe BOJWH IpH MAFeBDHDOBAHHM 3ATBODAMH,.

Taxuu 00pasoM, BOMDPOCH, CBA3aHHHE C OKOIOKDPHTHIEC-
KUME TeYeNHAMM, MOXHO CYNTATH NPAKTHYESCKM BAKHHMM. Buecre
C TeM CymECTBYVNHEe pacueTHNE 33BMCHMOCTH, B WACTROCTH CO=
ornomerwe (2), ORASHBAGTCA WMEDT BECHMa OTpaFMuedHyn 00—
nacTs npuuenenud, Kag Oyaer nokasaro, 274 3aBHCHMOCTE
npMMeNMMA MHUBL B TOM caydae, ecam umcno dpyza (ompepense-
moe coorHomermeM (3))mersme I,3, OmiTRHe Xe ANIHHE CBUAC—
TEIBCTEYNT 00 OCpA30BaRMM PACCMATPMBAEMHX BOXNH A0 qucen
Ppyia, paBWHX W JaXe HECKONBKO NpeBHEADNAX 2.
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Taxkuu 0Gpa3oM, B npegnaraemoff craTee paccMaTpHBanT-
CA HBA3KYCTAWOEMBUMECA M YCTAWOBHBEHECHA OKONOKpPHTHYECHKHE
TEYeNHA, NpHYeM MPUAMMAETCA BTODAA KOWUGMIHMA, YKasaHWad
BHIE, T.S. NMPOPWAE BONH $aBpa MIM NPHEKA—-BOJNHH CUHTAETCHA
COCTABJIEHHWM W3 NPOPUAA YeIMHEHHOM BONHH ¥ Npoduna KHO-
H7anBHHX BOMH, B cBA2M ¢ PTHM, Oonee mopposHO pacCMOTDHM
HHEE TeopMN NaHHHX BONH,

lipeanaraewoe pemeRue 3a7auM o6 OKOMOKDPHTUMECKMX
TEYEHHAX B CIyYae YeAUHeHHOW M KHOMIANBFOK BOIN

YeagvARewnnana BoaWaAa (CM.pHC,S &) -
aT0 CHMM&TDHYNAA NpOTPEecCHBHAA BONAA, COCTOAWAA TONEBKO M3
omworo rpedws, Ecnu ata BOAKA oGpasyeTcA B AOCTATOYHO Nii=
POHOM NPH3BMATHYECKOM pYyCNe C MOCTOAHHON rayOurold Hanmonmwe—
HUA :ﬁf y TO CKOpPOCTH pacCNpOCTpPARERNA BOAWH, A TAKEE €€
npodunes CGYAYT OCTABATECR WEW3MEHWWMHM BO BpeMerd, Cpasy =e
CHENYET OTMETHTE, YTO BTO NMPOTHBODEYMT INWAeHAOE TeopHH
"wenkoft BOAN", TAK KaK COPMACHO STOH TCOPHM M IABMCHMOCTH
(I), BepmuHa BOARH ZONRHA NMepeMemaTiCA ¢ Conbmelf CKOPOCTED,
YeM ee nozomea, YTO MPHBOZAMT K OODYHEWMD TDeGHA BONHH. [l0=-
ITOMY TIDH M3YYCHMM HNaHHOTO Kilacca OKONOKDMTHYECKMX Tederui
OCHOBMOE BWHMAWKE YZENfAOCH JOKA3ATEABCTEY NPURLMMHANLHOMR
BOAMOXKHOCTH CYNECTBOBAKMA YeAMMEHHON BONHM,.

HecmoTpA Ha TO, YTO yJeAUReHHAA BONHA BHCTEDUMEH-
TAnpHO Ouwia oOHapyewa C.Paccenox eme B IB44 r., mareMa-
THYECKHEe acNeKTH AaWHO{ MpolnieMy OCTaBalMCh Fe peneHHHMH
B Tedyenue nourn I00 ner, ITO BNEpEHEe YHANOCE GAENATH
M.A.JlappenTEEBY, KOTODHH B I946 T. ONYONIMKOBEA AOKAIATEND~
CTBC TEOPEMH O CYMECTBOBAWMH yenuWeHHOHK BomHH. K.O.0pua—
puxc ¥ [.T.Xajtepc (I954), a saTen H.H.Moncees u AM,Tep=
Kpuxopos (I959) nomyuwnu ppyroe Goflee MpOCTOE pemcHue
/15,16/. B mepeuncieruuX padoTak, HapAZY C AOKAZATENLCTROM
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TeOpeMH O CYNECTBOBAHWH, AADTCA DA3NHUAHEe NPROIMECHHHE 35—
BUCHMOCTH INA HOCTpOSHMA NpofUnA yeAMHeHAO# BONFH. OxWaxo
9TH 38BHCHMOCTH TaK Xe, KaKk ¥ cooTrHomenme (2), MMEDT OTpa=
HHYERARYD OONAaCTh NPHMEHEHMA, .

KERoMNZalrHAHE BOAXAEH (puc,5 0) - 870
nepHogUYecKHe NPOTPECCHBHHE BONHH, COCTOANME M3 pAZA Co-
PEPHEHAO OZWHAKOEMX TpelHell u Buagww, EcIM Taxwe BONHH 00-
PASYOTCH B JOCTATOUHO MMPOKOM NMPU3MATHIECKOM Dyclie ¢ mo-
CTOANHON I'AyoMHOM ﬁ'ﬂ s TO CKOpPOCTE MUX MEpeMemedHs, & TaH-
®e MpofMI® BONE OyAyT OCTABATHCA HeMaMeWHHMH, Kak Jerxo
B8METHTE, BONHH QaBpa (CM.pHC.3 &,6,B) COOTEETCTBYNT NpH=
BEAEHHOMY ONpejeneryy KHOMAANLAHX BONH, [losTOoMy CONLUHE-
CTBO ABTODOB KHOMZANBHHMH BONWAMM WA3HBADT BOXFH QaBpa
/8,9/. [pofuAs KAOMAANTLHHX BOIH OYeHH ONMIOK K Npodunm
TPOXOMASNBNHX BONR TIepcTHepa: rpefrM BOXH y=Xe, & BHCOTS
MX HAaj YPOBHeM NOKOf BHlle, WeM IIy0WHa BnaguH (pue.5 d),

TeopeTHdecKkue UCCAENOBAHMA KHOMZANBWHX BONH CBASAHH
MpHMEPHO ¢ TaKMMM =€ TDYAHOCTAMM, KAK H DeNEHHMA 3agauM of
YORMAOHHHX BONWax, Oxmako, K&K GYAEeT NOKA3aHO, NOIpaRHYRHE
YyCNOBHA OKa3uBawTCA OoNee CNOXHHME, YeM ANA YeZuHeHHOf
BONHH, JTH TEOPETHUECKHEe MCCNeZOBaHMA (OTHOCANMECH Eagk R
yexnuneHHOH, TAK M K KHOMZANHHHM BOIHAM) MOKASANH CIERYDNEE.

a) JenuFeHAHe, KAOMJANBbFAHE BOIAHH, 8 CHEJOBATENEHO
¥ BONHH QaBpa, OTHOCHATCA K OJHOMY KIAcCy OKOJNOKDHTHYECKHX
TeueHill, T.6. HaONoAaNTCA NpE CKOPOCTAX TEYeHHMA, ONH3KHX
K KDHTHYECKOH Benwumwe,

6) OrmmunTentrOl OCOGENNOCTEYD KHOMAANENHIE BONH
ABIAETCA TO, Y9TO B JANWOM CIyd4ae cpodofHad NOBEpXHOCTS IM0-
TOK8 MOAYyYaeT OTHOCHTENLHO CONBNYD KDHBM3FY, GIarofapA de—
My HApymaeTcA THApPOCTATHYECKHH BS4KOH pacnpelelcHHA JaRme-
HUA N0 IAYyOMAEe, & CHEZOBATENEHO M YCHOBMA NPUMEFMMOCTH JH=
Refiroil Teopmn "umenwoft Bogu", MosToMy coorromemme (I) B
cAydae OKONOKPHUTHUECKHX Tedemnit Mo NPUMENHMO,.
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Kax swpum, onaceHMs O BOBMOXHOCTH OGpYMEHHA yeau—
HeHKO}l BOJIAW HEe COBCEM ONMpaBAafH. E CBA3M CO CcHa3aHWEM
Bume, Gojliee TOUHOE DEWEeHMEe BajauiM 0 paecMaTpHBASMHX Teve-
ANAX MOXKO [MOAYYHUTE TONRKO MNpM MOMONWM HWelHHeHRHOl TeOpHH
BONH, KOTODYN MAA CIydYad YEAMHEHWON BONHH MOXHO cHOpMynH—
pOBATH CAEAYNENM O00pE3OM.

lycTs yenuMeHHas BONHa 00pasyeTcd B AOCTATOUNO M=
POKOM pycie ¢ TopusomTansHuM zHoM ( { = 0) M mocroAwHOM
PAyGuHO# B0AH 7, . PaccMoTpEM KBasuycTAaHOBMBUMHACA NEDHOR
YEénMHEeRHOMH BONMH, , MpHYEN EMAKOCTE OGyAeM CUMTATE HACANE~
HOMy TeCe CHIAMH cnnpuwnrme%mﬂ,' 00YCAOBNEHHHMHE TpeHUEeNM
MeELY OTAENBHHMW YacTHIAMM EMIKOCTH M ZHOM pycna, MOXHO
nperetpeus, B TaxoM cAayyae pacoMaTpPHBAEMOC NBUEEHHE MOXHO
CUMTATE MNOTEFUUANSFHM, Ha 3TO noTeRmmanpHoe mone cropocTelf,
ofychoBNerHOe yenauneHHol BONHOH, WANOXHM NOTEHUMAABHOE MOne
cropocTeit papmOMepHOTO MOTOKA ¢ TAYyOUHOH h], H CHOPOCTER L_-E i
parHofl CHOpPOCTH NepeMeuerua BONHH LB pe3yabTaTe MOAYYHM
YyCTAHOEBMBHEECA DE3KO MIMEHANMEeCA ABMEEFME (CM.DHC.S a).

Jlanee sHOepeM CHCTEMY KOOpAMHAT T , y C RayanoM
noj BCPEMHOM YyeAMHeHHON BOJNHH, Kak IIOKa3aHO Wa pHC.5a; npu
aTOM BCe INHelHHe pa3MepH JAaHROTO MOTOKa OTHeCeM K eianHuUe
My oHHH f?f , 84 CKOpPOCTH — K BEJMYHHE CHOpPOCTH {{; HEBO3MY-
meHHOTo notoxa, OGoswaumy Oyxsamm L = CHOPOCTE B NPOM3~
BONBHOH TO4YKE paccuMaTpWBaeMol oGnacTH, a !] - (e3pasMeprayn
royouny moToxka (OPAMHATH CBOOOAMOM NMOBEDPXHOCTH BOJHH).

Teneps paccNOTpHM T'PaRMYNHE YCTOBNH W3YyUacMOr'o IBM-
XEANA. [[OCKONBKY [BMRCcHHE YCTa8HWOBHEEEECH, TO AMHAA AHA M
npofuns cBOGOZHOW NOBEPXHOCTH OyAYT NPEACTABIATE COOOH Nw-
HMM TOHE, NpHYeM Ha CBOOOXHOR NMOBEDPXHOCTH, COTAACHO ypap-
Henuw bepHyaau, HMceM

Z2
7+ —5Fu  =ond, (4)




1 1

rge  F; = ymexo Opyza, OcrarsHue rpaNWyMNe YCNOBHA Bami-
MyTCA CHeXybmEM 06pa30M: Ha AN 7 = I = 0; ra Gocxomeu=-
ROM YARNERAWH OT BEPEWHH L——00, f/——4 *

llocronexy paccMaTpHBREMOE ABMEERNMe NOTEHOMANBHOS,
TO MOXNO BBECTH JyHEOMH OmOTEROWana ckopocTh & u mwmmm
roxa §’ . Jlanee Bmegem HOBYD mrockocTs ¥, KOMIIIeKo~
HOTo mepemennoro (W (¢,Cf) (pEc.5 B). Torma poMasoxsHoi
touxe 4/ (7,Y) B nmockoc™ asmmeRMa T’ , { Oyrer coor~
BETCTBOBATE 0AR08AAYR0 Touka J/ ({/,9°) B momo# mrocko=
CTH KOMILIGHCHOI'O NEpPeMeWHOI'0, 3aMeTHM, YTO MCKOMAS IHZpO-
IUHAMWYECKAR CETHA ABHEKERHA, T.e, Tumm L = 00N H

= const , s wosoft muockocTE nmepefiyT B CHCTOMY DPAMEX,
napanxensmux ocms xoopmunar {f , ¢,

Teneps ZomycTHM, 4YTO CYHECTBYyeT HEROTOPAR (QyWRIEA
w (T Yy )y KOTOpa® MPOMSBOAMT KORHODMAOe OTOGpaXeNHe 00-
IACTH TEUeHNA, NPOHCXOAANETO B MAOCKOCTE T', I/ , HA IEOO-
xocrs ¥ , ¢, Ho » TamoM ciyuae AOXXHA CymecTBOBaTH 06-
patRan dymxmin 4 (4, %), xoropas Gu oroGpaxaza rouE
MY, ) » uckomse rouxn M (T,% ) oomacm revemus,
Ozrako OTHCKAHHE NOZOOHON JYyHHLEM NpeACTABRAAET CHOXHYD
3ajjauy, MOCKONBKY OCHOBHOe I'DaNNYAOe ycuoBHMe (4) mpusercs
RelHHeiHHM MO OTHONEHHND K 3ToM JyHKmEM,.

InA ynpomeWHs pelNeHHMs sagaud 00MYAO MOCTYNADT CEo-
AyomEM o0pa3oM. Bwecro nepememmux U, ”;' - COCTABNADIMX
CROpOCTH U. = BBOJiéM WOBHE NEePEeMEeHRHEe, YAORXETBODANMNE
CHeAyOmeNY YCHORMD:

.{T:EJ:;‘JEE (ohfd}] , w d =bnu, (5)

rie of - yrom Waxnoma BEKTODA CKOPOCTH i ; d - sora-
pepu Mopyns sTOR cCrOpPOCTH.
SamMeTHM, UTO WOBHe mepeMernne o & d , TaKEe KaK N

crapue nepesmenrue I, uy , ABnmores gynnumm 4 = *_P o
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CnenoBaTeNsH0, NETKO MOKAsaTh, YTO BTH NepeMeniHe JONENH
NpeACcTABIATE COOOH CONMpAXEHHHE PapMONMUYecKHe JYHKUMM.
Ianee BMecTo uMcaa Opyna ﬁ psezieM mopuit nmapamerp Q ,
onpenendeMuit crexyouuM oGpa3oM:

ﬂ:\l_s‘[?ﬂf— (6)

C y4eroM HOBHX NEepeMEHRHX OCHOBHOE I'paFRuHoe ycnozue (4)
nocae COOTBETCTBYNMAX NpeoOpasopamMi MORET OHTE MPHBEXEHO

K BEZY

g';—=eiﬂ(-ijﬂna{ npn P = I, (7)

rge T - d -l-u.':lﬂ « OCTANBHHE IPANMYRHE YCAOBUA NPHMYT
cnexyommit Buxg:

mr P =0, o« =0;

i e 00, o0, T—aQ%. (8)

Taxum 0Cpas3oM, 3a7848 HCECHEHOBEHMN IAKNDURETCH B
TOM, YTOOH NpK GUKCHPOBAHHOM 3HAYEHMH Q<1 ONpefeIuTE
Jyrequo & = U (o, 7 ), wotopas Gura OW aHamaTH4ecKOl B
momoce 0 £ £ 1 W AenpepeEBHOff A TPARMLAX NONOCH

= 0, ¥ = 1, a raxxe yzomnerropana rpamuuNM ycAOBMAM

(7) u (8). SameTmM, YTO ZAFHAA NOCTAHOBKA 3ajaun o0 yegme-
REeRHO{ BONAe OuRa chopuynuporana eme Crokepom (3,I5/.

Ans pemeNHA MOCTaBAENHON 3a]AYM BOCMOABSYEMCA IDHH-
mEnonM "cymenus", ROTOpuH OMN BREAEH AAA NAHHOK 3aiauM
K.0.@punpuxcon ¥ 1.I'. Xaepcom /I5/, BeopuTca HoBOe nepe-
ucrroe & =gy, nocne uero nepemenmue o ®n T pacria-
AEBAOT B DAA MO cTENEeHAM napamerpa a

T=di @Y +at @ P+ ..
X =0k (G, +a %, (G, P)+ - (9)
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Taxum ofpasoM, BMeCTO JNBYX mepeMerAux ol ¥ T, orpammqe-
BAACEH TONEKO ABYMA WIGHaME pAAOB (9), NOAyYHEM YeTHpE nepe-
weREEX T, 4 Ty, A, '-'"Cﬁ Jlanereilmee ®3y4YeRHe ZAHHOIO BOM-
poca moxasusaeT, 40 JyAxmMA T, He SEBMCHT 0T MepEeMerHOMH
EP; MO2TOMY OcTaNBRHe JyFkmm 7, , oL, , c-ff-, MOKHO BHp&~
3HTH Yepes OmAy mepememmyn T, . ﬁ Pe3yARTATE MONYIAEM Cle-
AYOEYD CHCTEMY YypasneHmii: '

<=-Pr (@,
T, =- PP+ (P
L= F PG (DD,

(10)

il

I7le WTpHXamd O603HauYeHH MpoMaBsoxEHe gynxmum T, , mo nmepe-
werwoft & , npEYEM MocTOAFEAS WHTErPHDOBANMA AIF NEPEOrO
ypaBHerus paBHa HyAN M8 rpadmHyEoro yciopus (8), a. @ymruud

(¥ ) npe nanxsweiimeM pemeFMM B3aZauYM TAKKEe OKA3HBAETCA
paBHOll WymD,

Teneps, pasaaras fyRxmME e€xpP (=37 ) u sind 8 namecr—
Rie pagd mo-cremedmd I u o, a TAaKKe MOACTABNAS BMECTO
BTHX BENWYHN HX 3NayeHMA, BUDAREHRHE gepe2 T, mpu momMomu
coornomennit (9) m (I0), moxywmm cremywmee nuddeperumansHoe
ypaBHeHne :
[

r ;
7, = 97, - (1)
2970 ypapReHHe TPeTBETO MODAJKA NOAXAO YAOBAETBOPATH CHE=
AJOEEE TDeM I'PAAHYHANM YCIOBHMAM:

=

npg Y =0, ‘i'{"=ﬂ; "
mpr P=te~, =1, TL=0 (12)

Pemenne atoro AMpdepeHUMaNBHOTO ypaBHeNMA MOxeT OuTh nony-
YeHO ITpH MOMOmE TEOAHYWMX HWTETpPaNoOn| nOche COOTRETCTAYDGEMX
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npeodpasoBARME 3TC peleNMe MOXET OHTH NpPeACcTABNSHO B Cle-
Iyomed BAge:

T=1=3 jt‘ﬁﬂ {-E—alf}. : (I3)

JTO COOTHOWEHWE M NPeAcTapNAeT COCOM YyNOMANYTOE BHmE pewe-
nne Ho0.Opunpuxca u A,T's Xaktepca fIS/, KOTOpHE NMpH MOMOWM
CNeMUanbHEY MATEMATHYCCKHNX METONOB AOKA3ANM, 4TO OGNACTH
CYWECTBOBANUA ITOTD PEUEMHMA OTpavWyeHa SHaYeHHAMM DapaMmeT—
pa  d =0 4 0,785, 3aueTnM, YT0 C YYeTOM CcOOTHOmERMA (6)
3TH TpPAERIH COOTBETCTEBYNT HHCHaM @pyaa

1,0 = FIr L 2456, (I4)

MocnenosaTelsn0 MOACTABNAA Haimewwyo gyrxgun (I3) »
ypaewerus (I0), (9) u (5), nocne ReCAOXHMX MNpeoOpasoBaNEi
NONAYYHM Clenynnce BHPBXeHHE ZAA BCNOMOTATENBAOH (yHKOEN 5 :

J = -33#5;:!1‘?3 - —Bfa"sdf § ti.JCf_!?E - 2), (I5)

A OnJA COKDAumcHHA 3anMcH MPHEATO ‘ofo3anayenne:

3a b iy 3 I6
Eng ¢ ‘E{Tfﬂﬁ' W
llogcTasnAd 3Ty BCNOMOTATENBHYN QYHHOMN B cooTHomewme (5),

& MONYYEeHRAHW pe3yNhRTAT — B ypaBHewwe (4), locne WeSOMBUMMX
npeotpa3oBanuil uMeeM

=1+ 4 (-exp{-stnF sch el BaFesche-alp, |

Tne E -~ GeapaaMepHHil napaseTp, o0o3Ravyavmmit, cornacro (I6),
AnuHy ., Tawdm oGpaszou, supaxewue (I7) npeAcTapireT coloff okow=
YaTeNBROE PellednEe MOCTABNEHWMOA BHUWE 3am84M,
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Ecnu B ypapHeRr# (4) pasmoxMTs uMcao Opyxa no cre=-
MeHAM Oapamerpa (I , MPeABADHTENRHO NMpPEACTABMBE ero, coraac—
RO Bupaxerun (6), B BUje noasaTenswol GYRKUMM, 8 NpH NOA-
CTAHOBKE BCMOMOTATENEBHON GYHKIMM ¢ ydecrs Tonbio YWIEHH,
¢cOJEpEAmMAE a? y TO B PE3YABTATE MOAYUMM NPHGIHREHHYD HOp-
myry K.O.Ppugpuxca 2 J.TsXafiepca

7 =1+ 2 {nF schs - (18)

HKax BAguMM, 3TO BHpaxeHMe MNpPEACTABIAET COOO| MeHee TOUROE
pemewHe 3azjavu, 4eM nomydewuad dopmyaa (I7).

3aMeTHM, YTO npu BHBOAe ypasHemmft (I7) u (IB) Ounm
HCMONB30BAAH TONBKO TpavNyHHE YCNOBMA Ha cBodognolf mopepx-
FOCTH MOTOKA; MOSTOMY STH BHDAXEHUA NPEAMENMMH JIKWE ANA TO=
YeK, pacnonoxXeHHHX Ha npodune BOAHH, Ciezyer OTMETHTE, 4YTO
rrpH‘_ I= E =c° pueen GyRHIND ﬂ?hE' = 0, loacTasnan
9TH BHpaAXeRHA B ypapHewue (I7), momyumm =1, U=I,
T.8, PPaHHYFHE YCNOBWA 3ajaud EHNONHANTCA, pu T =% =0
mieew SCHE = I, MozcTaEnsas 3aT0 BMpazeHde B ypasHeme-(I17),
MONYYMM CHAEZYOmUE OCHOERHE pacYeTHHEe QOpMyId AIR IAYyOHHH

H CEQpOCTH ug COOTBETCTEYNMHE BEDERAE yEAMAEHHOM
BOMHH (CM.DHC.5 a)

" (19)
75 h "*E’F{’ er;{%&"nf(f gf’nFjﬂ

uy=t-exp-BlnF i+ InF, j (20)

CpapHeWMe NONYYEHHODD DPEUEHMS ¢ ONMUTHHMK JNARRHMH
H DPEeHOMEHAYENHE DpacueTHHe 3aBHCHMOCTH

Ha puc.6 mpepncTasned npofuis yenMHEHWO} BONHH, Bh-
YHCNEHHMR npu nowmouy ypasHewun (I7), a Tanme 2KCNepUMER=
TENEHHE AAHHue A.llysaWose [fI1/ (eM.CRACENYD AMHHD H HO=



- S ai=tn il [ S il D ik i I\ij‘.ﬂi‘j

"(OHY BM oMHarEeT=7 ‘Relod juudodu-I :BmEMUE
K BEOHBEf['Y HIKUC) HHUroE-2M¥9dl WHoadl oclodadan wduloudalxedey ©°*ohg

ag- o021 - (2) -
5A.QW.B\NWH@41|GTT
o |
[ rE _
oy 5 -
(% w ]
™
lw_c. _
wrppe = Y
L
CE e ¢
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saRpamerArHe ToukH). [TpHX-MYNKTHDHAA AMAMA M 3aKpamenHHe
TOYKM XapaKTepu3ywT AaBjeRde Wa JHO pycna, Ha aroro pucyw-
Ka BAZIHM, 9YTO: a) MepBuit rpefedNs pacCMATDHBAEMHX BONH zel-
CTEATENRHO mpejcTaBnAer coGol yeaMHeHAyn BOIARY; 0) peayir—
TaTd pacuyeToB mo gopmyne (I7) xopomo cCOTNACYNTCA C ONHTHE-
MM IaHHEMK,

Ha puc,7 mpepcTaBNeHH pe3yABTATH BHUMCHEHWY no mo-
nydenHoit Bsume gopuyne (I9), OTHOCAmMECA K I'IyCHHE ha. nog
BEDIHHO{ YyeZMAeHHO} BONHH, a TakXe COOTBETCTBYDIHE OMHTHHE
navnue K.Tappuo u C.Begmapunka, xapakTepmayomue MepBHil
rpedeHb OKOMOKPMTHYECKHX MaBOAKOBHX BoaH fI0/. 37ech Takxe
AAaHeCEeHy pe3ynbTaTH BHUMcIeHH{ mo meToAy P.Jemysda, samu-
cTEOBAWAHE M3 padoTH /B/. /1A OpMERTHPOBKM Wa 3TOM Xe I'pa-
fuKe RaHeceWa IMHMA YAEARAOH{ SHEPIWM NMOTOKAa, COOTBETCTEYD-
gaf TpaHMyroMy ycuoBum (4).

iz pec.7 MOXRO CHENATH CNeAYDOME BWBOAH: &) Npeina—
raemasi pacueTHaa aasucuMocTs (I9), cM.aMRMD I, TagEe XOpo-
WO COOTBETCTBYET ONMMTHEM JAaWHHM, KaK W YKasaWnaf Sa&BHCH-
wocTs (2), cM.amAMD 2j A0 wucen ¢pyna F, € 1,3 pesynsraT
BHYMCEnui NO BCceM TpeM chnocofam. COBMAZanT; MO3TOMY ANA
yKasaWnoif oGmacTH MOXHO pexoMeHzoBaTh dopuyny (2), KOTOpadA
aWaunTeIsRO npome, 4ew opuyna (I9); 6) mpu F, > 1,3 gop-
uyna (2) RaeT 3aBHmMEHNHE NO CPABHEHMI C ONMHTHHMM A8 HHEMM
pESYABTATH, 8 MDA Fi > 1,4 rnyowwa /1, , BHYACHEWRAR
MpW moMomu 3Toi dopumynH, noayuyaeTcR ZAXEé OOABEE, YEM BENl=
uyuHa .5'; YAENEHO! SHepruH, 4YTO ¢UIHYeCHH HeBO3MOXHO M
NPOTHBOPEYHT TpaPUYAOMy ycaosnb (4). I'padur npegnaracmol
Gopuynu (I9), Kak BUZMM, We NEPECEKAET JHAND YAEABROK 2Rep-
U,

MoxFo nerko mokasaTth, 4TO 3aBMcumocTs (I9) © yBenw-
yeHReM yMcna Tpyaa OyAeT acHMMITOTHYECKH NDHOMMEATECA K JR-
HMM yuenbHolf awepruu. CpaBRenMe xe szasucumoct® (I9) c omur-
MUMME JIANFHME J71f NPHEKS=BOAWH, 8 TakEe CO CMEHHANBHLMM O
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Puc.7. CpaBHeHMe npepnaraemux dopuyn pan h'g C ONHTHHEMK
Aadnuwn K.Twppuo w C.Bemnapuyuka. PacueTHwe TOYKM
P.llewyana; I- no npepnaraexoit gopuyne (I2);

2- no fopuyae (2); 3= BelnyvHa YASTHHOW aHep-

TR 3{(&).
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ramp A.ll. BacuneHko ANA OCTaHOBMBHEilcA yeagAFeHNWOidl BONHH,
A8€T YAOBIETBOPDETENRHHe pesyibTartd /I7/. B wacTHOCTH,
popuyana (I9) xopomo coBnMAzAEeT C MONYSMMHPHYECKOH SABHCH=
uocTED A.H M0Z3aneBCKOr0 ANA NpHEKa=-BONAH, JYMTHBAA CKa—
gafAOe, MOXAO YTEEpXHaTh, 4YT0 NMpeAnaracMas 2aBMcAMOcTE: (I19)
NpEMEVHMa 777 Bcell 00nAacTH CYWEeCTBOBAMMA YORZMASHWHX BOXH
(eMlcoorROmERHE (I4)).

Takuu oGpasoM, TAyCHHY h noj BepmHHOW yezuserHOH
BOJINH, 8 CHAGAOBATEABHO, H MOA nepmm rpﬂﬁneu MPHEK&=BONHH ,
MOXHO ONpefieNATh N0 npepnaraeuoit sasucumocTH (I9), Y0 Xe
KacaeTcq TIYOWHH h B ocranpFEX TOYKAX NPOJUNA BONHH
(piceB8), TO KaK NMOKA3HBANT BHMIOIHENHHE HaMM NpeABapHTENE~
WHe pacueTH, ypaepWenwme (I7) c mocTaTouHO#f TOYHOCTED MOXeT
GHTH 3AMEHEHD Clenyrmeil 3aBHCHMMOCTED (MO EpaitHeil mepe AuA

F, £ 1,6):

?"'f” yg-nﬁcfrﬂu. (21)

rge = ZONXHH ONMPEAGNATHCA NO NMPUBEJERHHM FHEO
it i .

MoneayAack sasuCHMOCTED (2I), TETKO BHYHCIHTE JAHEY
yeruHernolt BoaHW, Illpu aTOM paccymjaed cHeiynmuM OGpPa30M.
Mockonpry pacueTHH{ Npofune yeAHHeFHOR BOIHH NpUCAMXAETCH
K NOBEPXHOCTH WEBO3MYNEHWHOTOQ MOTOKA ACHMITOTHYECKH, TO 3a
AMAAY BOJAHH NMpPHMEM pAacCTOAWME ; 0T BEDUMAH YeJHAeHNHOH
BONHH A0 ToukM I (cM.puc.8), rae BeaMudRa /7 OTAMNAGTCH
OT eZMHAOH We Gomee, deMm, Hanpumep, Fa I%. Torza, mMpuER—
Masn ? - I =0,0I, us ypaenernua (2I) u (I6) moayumm Gop-
MYyIYy JnA JJHHH yeAMHeWRo# BOAHH

{— =Tﬁ%?f:¥zchuﬂ./y 1) (22)
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Apyroit mpumeyarenr¥oil TOUKON, BaEmoff ANA NOCTPOSHHA
npodins yeIMHeHAOK BONWH, ABAAETCA TOWYKA neperuba O (cu.
puc.8). B a70li TOYKe KpHBESHE CBOGUAHOK MOBEDXNOCTH NOTOKA
pagHa Hylp, NOBTOMY B CedYeFMH, DPACMONORCHHOM BONH3M 3TOMK
TOYKM, JONEEeH COGMOZATHCH THAPOCTATHYECKUW 3aKOH pacnpepc—
neHuA ZaBneAHA. 06 aToM ¢aKkTe TAKKE CBULETENBCTBYET DUC.6,
TAC Nbe30METDHYMECKas JHAMA IJNR ZOHHOK CTDYHKHM (KpHBam 2)
nepecexaeT Npodun: poaHW (KpuBas I) Kak pa3 BOAM3M OT TOY-
KH meperuda. -

Paccromiue f OT TOYKM meperuta O IO BEDEMAH BOJ-
HH (CM.TOYEY 2 Ha puc,8) onpefeiaud CAeAywmMM o6pasoM, llpo-
Rupdepenuupyed ypasHenue (2I) E NpHpaBHAEM WYIN BTODYD
MPOM3BOZAHYW. UNpencaHB K3 NMONMYYEHWOIro BHDPEXEHHA NapaMeTp

&, ¥ mozpcTamuB pesyanTaT B cooTHomewse (I16), momyuum
CIEAYONYD DacyeTHY®n GopMyny AAA UCKOMOTO PACCTOAHHA:

de = mthF =52 25)

ﬂﬂjﬁ.l‘.‘-‘!ﬂmmﬂ BHpakewue AAA NapaMeTpa E.%n ypasHeHue
(21), & TagkEe y4YuTHBAR, YTO fhEE = I - 5Ch=%, nonyuuu

Clenyvmee BHDAXEHHEe ANA TINYCOUAH bﬂ B TOYKE neperudas

=1+ -4 (7, = 1) (24)

T«€. B TOYKE Nepersda BHCOTA BONHH COCTABAAET ABE TPETHMX
M2KCHMaNTBHOR BHCOTH,., JauMeTHM, UTO OTMEUEHHuM BHue faxT
COTTIACYETCR € CYMECTEYOWMY B JUTEPATYDE YTEEPENEHHCM ;’E;’, ;
ecnu Iayoumy b CUKTATE paBHON CpeAHeH TayOnwe h
fopMrpOBAHAOTO noToKa (cM,pREC.4) s IR NpOEEpKM smurn npen—
MOMOXERNA Ra pUC.7 HAMGCERH JAMHKMA TayOuH hﬂ, BEHYMCIENHAR
No M3BECTHOR QOPNYNEe THAPAENMYECKOTO NPHAKA, & TAKEE NKHKA
Ay G .-’2:=|r s BHMHCKEHHaR no gopeyae (24). Kak Buauu, pasnu—
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YMe Mesgly DTHMM NMHMAMH He DpomumaeT 2%, YT0 CBEXETEN~
CTBYET O COpaBefiHBOCTH Hamero MNpPeANONOXEOHNRA «

CrefoBarensto, MONHO YTBEDNATH, WT0 (poHT yorymo-
oOpasnoff soary Cer-Benama (oM.Ha DHC.4 TOMKY, COOTBET-
CTEYUNY®Y BEPTHKANBROMY yCTYNY) AOMKEH coBNajarh ¢ AWHHeH,
npoxopamelf wepes TouRW meperuds npodiis yezREeRHOH BOMEH,
'T.0e BTOT $POHT AOAXOHW OTCTOATH 0T BEDUMHH BONEN BEa pac—
cropmme {, , ompexpensemoe Qopuynok (23).

Tampus o0pasoM, MOXHO HaMeTHTh AOCTETOYHO OpOCTOl
cnocod MOCTPOSMHA NepBOTO IpeCRA KBasudyCTAHOBHEIMXCR BONE
NePeMeNeHHA WIH HPHXKE=~BOJFH, BRayale DACCYHTHBAGM YCTyRO-
o6pasEyn soawy, [IpE 9TOM, HMCNOAB3YS CYNECTEYDMME CIOCOOH
pacueTa, ONpefelfeM MecTO pACHONONeRMA (poRTa M ITyOUAy h .
JaMeTuM, YTO B CAyYae NpHXKE-BOIFH STE pACYeTH BHATHTENS
YUpOmanTCA. SaTeM N0 NpHEBeJGHHHM BEme GopMyIaM BHUMCAAEN
royousy A, , paccrosmue £ £, , a raxxe rayomy /1,
(cwepHCc,.4,8). OTHONMB BHH3 N0 TeUeNHD pACCTOAHEE t:, ABAXJH o
onpegen™ TOYKH 2 ¥ 0 mpofmAA BOAFH; OTNOXEF OT BEDUMER
BBEDX MO TEUEHMN paccrosmMe ( , ompexensm Touky I, EcmM mo
NONy4JeHHsM TOYKAM NDOBOCTH NNABHYN KDHBYN, TO OHA MAN0 yeM
GyAeT OTINYATECA OT AeHCTBHTENEFOr0 mpojMAs BOMMM MIH OT
pacueTHOr'0 Opoduns, MOCTPOERHOIO NPX momoms ypaswemus (2I1).

UTo xe KacaeTCA NMPOGMAA MOCIEAYVEMX BOJH, DPACOONO~
XeHHHX 98 nepeuM rpedHexm, TO B JaHWOM cnydae ypasHeHEA NO-
Iy9apTCA AOCTATOTHO CAOWMMMM, TAaK &K 3 2TH YpasHoHHH BXo-
IAT CHeNMANEHHE NUmMMTAYeckue Fywmmaw, EMecre ¢ PeM amaims
BTHX ypeRReHRH#, & TAKNE CYWSCTBYLIUHX SRKCNEPHMEOHTANBHHX HC—
cuenoBaR¥ll MORA3HBAET CIexyOmee:

8) CROPOCTH NMepeMemMEHES EKROMAANLFHY BOIH MOYTH
BCeIZA OKASHBAGTCHA MEeHBEE, Y6M KDHTEYECK&H CEOPOCTYH, COOT-
BETCTBYDmAA TIYOEHE f?f AehOPMEDOBANAOrO MMOTOKA, ChlisCOOT=
momeEne (I), mpEdem 5Ty CKOPOCTH ¢ AOCTATOYHOM# TOYHOCTED
MOXHO CUMTATH OAMSKOM X CKODOCTH NepEMEeNeHMH NPOCTHX CHEYy-
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COMAAIBEHHX BONH, Mcxoza us 3Toro npeanoloxenus, JNETKO MONy=—
UMM CNexyoiee ypaBReNHe A ONpeZeNeHus JAMFH A  KROWJANE~
HHX BOJH

f .ﬂ-
rIe F;? - uucno Opyna, ONpeAeNAeMOe COTNACHO COOTHOmE=
wuw (3) ¥ orBevanmee I'IyGHUHE fz H CKODOCTH 5_5‘, Aedopuupo-
BEHHOTO NOTOKA;
6) rayGuny fzﬁ NOTOKA BO BNAAMAE KHOMAANBHON BOJIFH
MOKRO ONpefelNTs NO NpUOTURERAOH dopuyae

!?”=ﬂh£'frg; (26)
B) mpH yucrax ¢pyza, OTpaNMYERANYX SHAYCHIAMM
0,82 £ f;, o/ =.1,23 (27)
g

Ha MOBEDPXWOCTH OKONOKPHTHYECKOTO MOTOKA OZHOBDPEMEHNO MOTYT
CYMECTBOBATEH KaK YEAWHEHHME, TaKk ¥ KNOMZANbFHe BOJHH ,NpHYeM
KHOMAANEAHE BOMHH 3nech. OyAYT OueH: cnaG0 3aTYXaTh MO NIWAE.
[loaToMy YKasaHWyn O0NacThk ORONOKPHTHYECHMX NOTOKOE YMECTHO
HA3BATH 30HOH CNpypramuu CBOGOAHON NMOBEPXROCTH,.

JaMeTHM, YTO WA DHC.3 NPEACTARIEWH BOAHH MMEHNO DTO-
ro Tuna. Ha puc.9 npeacrapned rpafmueckmii cnocof pemeHms
ypaeHeHus (25), pexomeHgoBaHWuft Croxepow /3/. CrmiomAas nn-
HUA 346CH NpeacTasiaeT cofoM rpadux MpaBod YacTH ypaBHEHHA
(25), a nmpAMHe JMHMM - Tpafuxku TeBolf ero uvacTH. B Toumax
nepeceueni 3THX ABYX IDadUKOB FaxOjuM KODHE 3TOTO ypaEBHe=

s __2xh, e
= .al (28)

a 0TcEAa, 3HaA TAYOHAY hﬂ » JIETKO ONpeREeNHTH MCHOMYD AJlH-
WY BONHH A .
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Aranns rpajura ypasrewua (25) noxkaswpaeTr, YTO NpH
fo =V (29)

ANMHHA KHOMJANEWHX BOIH @A = Eﬁ‘ﬂ » OTCHa MOEHO 3aKINYHTE,
YTO NpM uHcnax ¢pyra, MENBEMX YHAIaWHO# BGIMUMAH, BONHEHHE
CBOGOZHOH NMOBEPXROCTH MOTOHA We BAMAET Ha ZHO pycla, T.6.
AaBlieHMe NMOTOKa Ha AHO OYAET ONpejenaATheA TAyORAOH hﬂ .
[losTOMy BONMHaMH pACCMATPMBEAEMOTO KJAA2CCa B TAKOM TOTOHE
MOXHO W& HHTEDPECOBATECH.

Juia ycTaROBNEHUA IPAFMY OGNACTH CYMECTBOBAHMA Yeuu=
HEHHO{ BONHH, paccyxzaeM cleaywomu olpasou, Kak nokasusaerT
aranu3 ypasHemna (I9), ¢ ymeauucHueM uMcia Qpyzaa F; YBC-
TMYMBaeTCA TAyOuRa f7, , a, CAEAOBATENBNO, YMEHBUAETCA Be—
JIMYMHAa KUHeTHYSeCHOW SHEepIHH YacTHUH FMJAKOCTH,. pAacNOJOEeH=-
HO}f Ha BepWAHEe BONHH, [lo-BHAMMOMY, CYMECTEBYET MHHMMANLHaA
BeJIRAYMNA 3TOR DHAEDI'HHM, KOTOpAafA MO3BONAET IMOBEDXHOCTHOH
yacTHie EMIKOCTH HNepeTekarTs depes rpefedd BOXHH, Npeoxone—
BAA MMENMMCCH CONMPOTHBAEHWA, Ecnu NpUHATE 9Ty BEXUMMNY,
paBHO# Bcero Jups 2,0% 0T KMHETHUECKOH aHepIMM HEBO3MYHEH-
HOT'O MOTOHA, TO M3 ypapremMa (20) noayuuM clefyomee aHade-
mie uucna dpyna F, :

F, =1,73, (30)

Telly NONYYACH MIBECTHYD BEAWYHHY, 0003HAUYARNYND NEPBHW Mpe-
A&N OONEACTH CYNECTBOBAWHA NMPHKKA—BOIHH, YCTaHOBIEHHYD
OMHTHHEM MYTEM,

BuecTe ¢ Tem yRasaWHHM BHNE KpMTepHit BHpaxzaeeT TONL-
KO BO3MOXWOCTEH OCOpyuenws BOMHH, OJHAKO TpM ONaToNpHATHHX
YCIOBMAX OTMEdYeHHad BEHWe NOBeDPXHOCTHAA 4YacTHUa MOXET mepe-
TEKATE: Yepes rpedevs BOJNHH, TAK KaK BeJIMUMNa ee Eﬂﬂpﬂﬂfﬂ
ocTaeTch eme socrarouro Gonmbmwoit (mpr f, = I,73 oTHOme-
HHE Hﬁ: U; = 0,I35). Monaran MURMMANBHYN BEIKUMHY 3TOH
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cxopocT# paswolt 5,0% OT CKOpPOCTH WeBO3MYMERHOTO NOTOKA,'
2 ypapHeWHA (20) nomyuyws EpHTepHfl, OrPARKUYUMBANUME MARCH-~
MANERO BOSMOXAYD OONACTE CYNECTEOBAHME YEAMREeHHOE BONHH

,E; L 2,054, (31)

KOTOPHEf TAKKEe XOpOHEe COINACYETCH C ONHTAHMM AOHFEMH ~
npuxka~sonAn /18,19,21/. CiexyeT OTMETHTE,UTO YKA3SHHWE
BHEE yucha @pyza (29) u (31) cOOTBETCTBYNT COMpAEEHNEM
rayOuHAaM OZHOTO M TOTO Xeé IHADABIMYGCHKOI'O NPHEKA,

TaxuM OCpASOM, 0ONAacTh CYNECTBOBAHHAA OKONOKDHTH-
YECKHX MOTOKOB JOIERA (HTE OrPAHKYENA CHONYOUMMH WICTAMHN

Opyzna:
f & F =—-"5-{— L 2,054, (32)
gfr
npEYyeM BHYTPH ee HEoOXOZAMMO BHASIHTE OOKACTE CH{YDRALMH
(cMe.cOO0THOWEENE (27)), KOT'Za Wa cRrOSOAHOM MOBEDXHOCTH NO-
TOKA MOIYT CYNECTBOBATE KAR YOUMNEHHLE, TAK M KFROMJAIBNHE
BONFH . :

JarRanyenuHe

I. HeauHeliHaa TEOpHA NpUMERMMAa TONBKO ANA MNONHO=-
cTsD cHODMHPOBABUMXCA BONH, WAXONANKXCA B KBASHYCTAHUBHE=
HeMCH COCTOAHMM, C TOYUKH 3peHHA 3TOH TeopuM, KaK BHIHM,
HET PESNHMYHA MEXAY YCTANOBMBUHMCH H HEYCTaHOBHBUHMCH Bi-
JOM pacCMATDMBAEMHX BONH, B AeHCTEMTENEHOCTH X& MEXNY
YRASANAUME BHZGBMHE BOJNH, MO=-BHAAMMOMY, AONEHO CYMECTBOBATH
HEKOTOpOe OTANYHE, OGYCAOBAEHHOE NpONSCCcOM MX HOPMUPOBa=
KA. JTO BHDAXaeTcA B YACTHOCTH B TOM, 49TO o0IacTs CymecT-
BOBARKA pacCMaTpPHBAGMHX BONH B cAydYae HeycTaMOBABUEIOCH
ABHXEHHMA NONYyYAETCA HECKONEKO MEHbEel, ueM YRA3ZaR0 Bume,

2+ Hax mapecTHo /3/, cornacHo NHHEWHOM Teopuw
"uenwof BOAH", 8 TAKXe TEODHH BOJH Manoft aMIDIMTYAH, YToa
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HaKA0Aa cBOCOZRO} MOBEPXHOCTH BOAH K T'OPMBOHTY He MOEET
npesumars 30° (yron npr Bepmmme soxmm 120°), Amaius ze
BONA, paccMaTPHBAEMHX B JaRHO} cTaThe, fOKa3uBaeT, YTO
oOpymeRHe MX rpeCHell NPOMCXOAXT MpH YyINax, 3FAYMTENLHO
MpeBNNanmMY YHA3aWWYD BEAMYMHY. [VIA NPOBEPKH 3TOr0O MONO=
EeHHMA M3 ypaBHenus (2I) u (23), monydaeM GOpMYAY AAA MAH-
CHMANBHOTO yria o%, npojuis yeAUReHHO{ BOJFH, KOTOpas
COOTBETCTBYET TOUKEe mepernda (CM<pHc.5, a)

<, =arcly [ 4 (7, =D 2dnf, | (33)

Hs aro#t jopuyns npm F; = 2,054 nonyvyaex of = '?D“. a
npH F; = 1,75 u 1,40, cOOTBETCTBEHHO NonyuaeM ol = 4509
n 30% Kax suzum, aurednas Teopma "Menxol BOZM" NpHMEHi=
Ma MIA cAyuasg OKOJNOKDHTHYECKMX TeUeWMil TONEKO @pH
a‘; £ 1,40, 9T0 TAKEe COINACYETCA C HANMM BHBOMOM.

3. na SsKCNEePHMEHTANBERHX FaOAnAerMit cymecTEyoT
pPasinNyHHEe Ccnoco0H OCGpasoBaVusa yeAWHeHHHX BoaH, Ha puc,.IO
npepcraBieda ofAHa M3 BO3MOXHHY CXeM, B KOHOE NOTHA CO3=
AaeTcA 3AMKAyTafd 06nacTh, B KOTOPOM HAKAMIWBAETCA HEHOTO=
pufi o6zem sogy W  (Hanpumep, 3a CueT PA3HOCTH T'OPH3OH-
T0B, KOTOpan OGycnoBAeHa paswocTsd Aamnemuit O u [, ).
llocne TOro Kak jAaBievie B 3aMKRyTOH 06NAacCTH ypaBHAETCH ©
BAEOHUM, HaYAeTCA HeyCcTAHOBMBEMiiCcA npounecc McTEYeHHA Ha-
KOMIeHHOH BOAH, KOTODHi fAonZeH MpMBECTH K 0O0pa30BaHMD
YeAUHEHHOW BOJHH .

lpn NpOBEAEHHH OMACAHWHX ONWTOB BaxXHO BHATH o0meM W,
KOTODH{! ONpeAeNiM , UATEIPUPYR BHDAXeHue AR BHCOTH (R =/7)
or 0 Zoeo , a TakEe Mcnoabsya coorHomemua (I6) ® (2I)

cm .
W=zf{b-b)a’r=377f=%m (W (34)
/ J 3nf, 4
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TNe Bece OG03HaUYeHMA OrQBODERH EHHUE,

4o Hakx noxaswpan? chHenManbAHe HMCCIeOBaHMA, TpacK—
TODEM ZBHECHHUA OTHENBRHX WaCcTHI, O0YyCHOBIEHRHX yeAWHeHHOW
BONHOH, GNMSKE K AyraM napadoll, ¢ BepmHHFaMH, OCpameHRHMH
BBEDX, OpHUEM AAA NOBEPXHOCTHON YACTHOH CTDela NOXBEMA
910l AYyIM ZonxkAa GHTH DPaBROM hg - 7, , a xopma ayr - 2f.
llo Mepe yBelMueRHMA DMAYOMHEH 9YacTHOH CTpera Ayrd ee TPaeKTO—
pHE yMeRbmaeTcdA; AR YACTHMOH, pacHoOnOEeHAOR Yy ZAWa, Tpaek—
TOpHA ABHEEHHS — OTDPE30K NpAMOH.

S5« ClegyeT Takxe OTMOTHTL, YT0 YeAHHCHWHE BOJAAH MO—
ryr FaénpAaTECA He TONBEO B ANHAFHX KaRalax, MMEDWHX Ha
KORIEe peryIMpyomHEe COODYReRHHE, NOJ00FNHEe NepeunclieHHHM BO
BEEJECHNM ; 9TH BONFH MOT'YT Takxe 00pasoBaThCA B €CTECTBOE-
HHX pycnax, HanpuMep, NDH NMPOPHEBE MENKHX Banpyxn, NIOTHH,
NpE AMBREEHX NABOZKAX M T.A. Kak NOKa3HBawT AATYPHHE H 8-
dopaTOpDHHE HCcIejOBaHMA, B HEEKOTODHX CAyvYadX Ha TOPHHX
y94CTEAX peR, TPARCNODPTEDYDEEX CONBMOE KONMYECTBO HAKOCOB,
ofpasyprCcsA TAK HasHBaeMHe AHTHAOHH, OpHYEM CBOGOZARAA MO-
BEpXHOCTH MOTOKA HA STHX yYACTRAX NpMOOpEeTasT BAJN WIM yenu—
WerHOHl BONFN KM KHQEAAABHOR BOZRH /20/,

6. Hacroamyp paloTy clefyeT paccMATPHBAT: AHEND K&K
pesjasTaT MepBOr0 3TANa HCCHejOBaHKH paFROf mpodnemu, B
AanrsHelimesM aBTOpDH OpexpnonarapT Gollee ZETANBHO HCCAEROBATE:
&) OTpaxeHEe YeZHMHEHHHX M KHOMJANBEWHX BOJNH 0T TBEDAHX CTE-—
HoK; O) mepsuit mepmoz $OpMMDOBAWMA YKA3AFHHX BONH, B dYacT-
HOCTH, OMNpeAelleNHe JAMAH pycXa, Ha KOTODOM 3aKaNiHMBAETCH
STOT MEepHOX; B) BNHAAME CHI TPEWMA O A0 B COKOBHE CTERKH
¥a nponecc HOPMADOBAFEA H NMEpeMEemEHHA PACCMATPHBASMHX BOXIH
K Apyrde BONpOCH, HMENEMe BaxXAOE NDAKTHYGCKOE 3HAYGHHE,
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3.1, PANOBA
BOZIOSABOP C OTKPHTOH NPCMUBHOW TAIEPERH

lpepnaraesuft THO BOAOSadopa ¢ OTHPHTOHN NPOMHBHOM Ia-
nepeell mpejHasRaueH ANA YCIOBME DeK NpeAropHod 30HH, TpaHC-
NOPTHPYDHMX B CONBNON KONHYECTBE AOHHHE HAHOCH, COZepxamme
Ppaxums KpynEocTEO A0 300 MM,

JamuTa ‘BOAONPHEMHMKE (ABAHKAMEPH) 0T MOCTYIUIEHHA B
Her0 AOHHHX HAHOCOB HMENAETCA OAHOH W3 Hamlolee CYMECTBCH-
AHX 8azad B0703a00pHOr0 y3Ja COODYEeEKl,

B mocnemue rofgH NpefloxeH DRA HOBHX KOHCTDYHTHBHHX
pemenuft BOZOZENMTENBHOM HacTH B CXeMe B0A08ad0pa ¢ HPHBONH-
HeftHHM MOABOAANMM pPYCIOM B BMAe ralrepell WIm NOpOreB cHe-
nMarsHoff KOHCTPYROMH, C NOMONBD KOTODHX NMponecc OTZAeNcHEA
HAHOCOB OT MOCTYNADMEro B BOAONPMEMHEK NOTOKA HETEeHCHOMIH-
pyeTcA: Bojozadop Gea saxsara ZOHHHX HAHOCOB, MO nadopatop-
HHM ZaHHHM, MOEeT cocTaBMTh: 70-90% oT pacxoza BOAH B peKe
(mopor - ranepef fl.A.HEEKRTHHA; HAHOCONepeXBaTHBANMAA Iale-
pes ¢ menesoit sadpansHoll cremxol H.B.Jlanrypesa; oGparHaf
ranepea C.C.Xomxaesa; peaxTdBHuil mopor 3.U.Pagomolt; cTynmen-
gaTHit nopor I'.B,CoConuaa H Zp.). [IpH 3TOM M3BeCTHHE HAHOCO-
yAABNMBENDAE YCTPOMCTBA OTKPHTOrO THOa (peakTUBHHU mopor,
cTyneRYaTHi nOpOT), HMEA NPEMMYNECTEa MPOCTOTH KOHCTPYEIMHA
B yA0GCTRA BKCMAYATANUM, YCTYNaADT KOHCTDYKIEAM 3aKDHTOTO
eana (rarepeAM pPA3NMYHOrO pPOZA) B CTeNEHH BO3JEiCTBHA HA
NOTOK, KOTOpad CYmMECTBEHHO SABMCHT OT YCNOBHH nogaxoma mno-
TOKA K BOAONDHEMHMKY, HACHNEHHA MOTOKA HAHOCAMH, MpHYEM
AMANA30H ONTHMANBHHEX YCHOBHH HE AOCTATOYHO WMPOK; NO3TOMY
rapaHTHpOBEHHHE BOZO3a00p Oe3 3aXBATA HAHOCOB B CIYYaAX
NpHMEHEHHA YyEASAHAHX KOHCTPYKUMH OTKPHTOrO THMA HE BCErzZa
ofecnedYer.
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B maSoparopur rrppocoopyaeEu# CAHMHPH #a ocHoRasuu
NpoBeAeHHEX B I965~I9%6 IT, HCCAGZOBAHHN ABIGHHA OOTeKAHMA
SATOMIGHHNX nperpez OHAM ODPEANOXGHH ZABE HOHCTDYKUEE HAHOCO-
OTBOAAEEro yerpoifcrea: peaxTREHHN mopor (2Ta KOHCTPYKRURA HC—
DOAR30BAHE HA BOZ0SACOpHOM COOpDyXeHMH Termomoi I'P3C Ha
p.Tanac) K OTKpHTAH NPOMHBHAR ranepes, NOKa3ARmNAH Ny4mEMe
peaynsTarTd, C NoMoOmeY BTOTD KOHCTPYKTHMBHO NPOCTOrO JOTpOH-—
CTBA& AOCTATOYHO JZaYHO pPealHsynTCH PH3MYEOKHE BOSMOKHOCTH
BOSEERADNEeR NMpH O0TENAHME NPErpagH KHEeMaTHIECHON cTPYKIY-
pH MOTOKA AIH NMOBHEENAA appeKTHBHROCTE HAHOCOOTBOXA.

lipepnaraeMoe BOZ03SA00DHOE COODYROHHE C OTHpHTOHM nmpo-
MHBHOM ranepeeli, COXpaHAs NPeMMYMOCTEA OTK[HTHY MIeMeHTOB
ANA JAGBIABAEWA ¥ 0TBOAA HAHOCOB, BMECTe C TeM olecHeuMsae?
BHCOKHK mpouert pozosadopa Oos SAaYBATA HAHOCOB B (oNee Nk~
POKOM AMANA20HEe YCHOBR{l NpoTeKauws NMOTOKA B MOABOHANEM pPyC=-
He, YTO NOSBONAET COEPATHTE NIMHY NOZBOAANErC HEKOHODHOT'O
pycla B eIy EpHBMSHY [0 CDABHEEND ¢ DeKOMeHAyeMMME XnE dep-
PaHCXOft CXeMH, ¥ YMOHBHNMTE DPA3MED PErYARPOBOMHHX M6 pONDH A=
T¥fl B moliMenEOll WwacTH. Bonemas cpOOOXE BHGOpPA NApaMeIpos
noABOZAMErO PyCAA YNPOmMAET NMPHE NPOSKTHPOEAHHE DENeHHE BONpO~-
COB OpHEHTAIMM IHAPOYSAA [0 OTHONEHHD K BOAOTOKY M TAENE
npexonpeienAset EeXOTODH{t sxoHOMNVecKHEt abdexT, _

BoxosadopHOoe COODYXeRWe C OTRDHTON NpPOMHRHON raie-
peefi (puc.I) cocTOMT W2 EpPMBOXKHeHHOrO MOXBOXAmMErc pycaa I
CORpameHHO# ZNMEH N0 CPABHEHMD ¢ ©epraHcHON cxeMoH, KoTOo-
poé moxer OMTEH BHOONHOHO IpAMONMHeMHHM OpPN HAAKYAR B COCTa-
Bé I'HAPOYENa KaracTpofHuecrOro BOAOCHWBA; WETOBON MAOTHEH 2;
BOAONIDHEMEMKA (aBARKAMEDH) 3; BNEMeHTA CONDAKGHHA OTHOCS
pycia ¢ GeperoBMM yCTOSM ABAHKAMEDH B BUJe HHPAOWEIO OTKO-
ca 4, Hrpapmero pont HaEoCooTGORHOM CTOHKM; nopora, cove- 1
TANHGTOCA C OTKPHTOR NpOMHBEOH TanepeeRk 5.

Ppont pojosadopa OGpa20BAN NPAMONMHEHHNM B NNaHe mO-
POrOM~-CTEHROR 6, OTHONANAMM BOZOMPHEMHHE (ABAEKAMepy) of
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Puc.I nan u paapes COOpPyKeHHS
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NOHYpHO# YacTH I'WApoyana. JmMEA nopora B  sasnavaeron us
yoEoBH® ofecmevyeH¥s MpONyckHofl cnocolEOCTH B0Z05aG0PHOTO
GoOpyReEMA. I'peGeEs Mopora MoxeT ONTEH WNH T'OPHIOHTANBHHMN,
ANM BEa HAYANHHOM YYACTKES C OPOZOABHEN YENOEOM (INOHMMEIN -
cH). BucoTa NOpOra HA YY8acTKe ¢ IODMSOETANBHEM IpeCHeN

ﬁ = {IJ.}—D.S)H s THE H - rIyCuna BOZH nepep mAOTHHOM.

lapaXyensHO MM MO HOROTOPHMM YTNAOM X RNOPOTY pacmo-

NOXeHa HapyxHas cTeHKa OTEpHTOR mpoMEBHOR ramepsd (HeCKONEH~
KO Goasmell BHCOTH, U6M OCHOBHOR NOpOr), NpPHMHEKAWHAH HHSOBMM
ROHUOM X OHUXKY NPOMHBHOTO OTBOPCTHA. ['peleds HapyxeEof crem=
KM B HauanbsEOM vacT™®, Ha I/3 gamEH, rOpMBcHTAleH, jales
KMeer ofpatHuil yEnog (nmossmaercH), HapykHad ¢ TEHERA OTEDH-
- TOff DpONMMBHON raneper cEaGXOHA ONHENM HIM XBYMA OTBEDCTHAMM
OPAMOYIONBHOT0 CEeYeHMsA, HO MOxeT ONTH W Tuyxofl, JOHEHAA (k=
-78 OTHKPHTOR DPOMHEREOM raneper HWeeT BeGonbmol mpogonsHHE{
YEROH,

Bceé EOHCTDYKTHEHHE BNeMeHTH DPOMHBHOTC yorpolcTEa =
HAHOCOOTOOMEAN cTEHKA, OCHOBHON NMOPOT, HADYXEAR CTEHKA OT-
EpHTOR ranopedy ODMEHTHPOBAHH B CXeMe KOMIOHOBKE I'MApOyana
rarwm o0pasom, YTOOH OCymecTRNANCH KOCO# MOXXON NOTOEKA K
§ponTy BOxO3alopa,

HapyxHad cTeHEA Iafepen, kax 00TeEaenad NOTOKOM Oper-
paza,cHnoco0CTEyeT CO3AAHMN ¢ &€ THIOBOH cropond (T.e, D Ia=-
Xepee) 30HH NMOHEMEHHOTO ZAaBAeHMf. "THApaBIHYecKudl moToaor"
3708 raxepex cO03xAeTCH NOPEIMBANEHMMCA Yepes Hee NOTOKOM,
orOMpaeMuM B BOZOMDHEMHMX, HarMyue 30HH NOHMKXEHHOIO JABIE-
HKA ¥ EOCOTO (mOA OCTPEM YTZOM X QpOHTY BOjOsalopa) Eanmpasp-
JNeHMfA MOTOKAa, NOCTYyNANHEro B ralepep 4epes rpeGeds HapyRuoH
CTEHEN H TOPHOBOE OTYBEDCTHE, CO3XADT B HEll BHETOBOE ZBHAe~
HWe, Comee WHTEHCHBHO®, YeM OHO MOXeT OHTH B TAJNEpes 3IQEpE-
voft, Jlpa daxropa ofycHoRNHPaOT NOBHNEHEYN addeKTHRHOCTE
"orcacHBAHMA® HAHOCOB MO OTHPHTON ralepee K NPONWBHOMY OT-
BEPCTHD TIOTHHH — HANHIME BHHTOBOTO JIBHXSHMA ¥ 30HHM MOEW=
XeHHEOTO A4BIEHNA,




T

lHopugavukfen TheOoHS HADTEROH oTekuY OTXDpNTON raneped
ofecneuABaeT NMOCAEIOBATENRHDO BCC JoEnWee OTHOCH TEIbHOE CHA=
REEWMe JaBNeNNA F rAnapes I RANPABTSOMM E TIDOMEBHONY. OTBEp=
cTEn, [oHmxapmuiice rpefeds OCHOSEOIO INOpPOTE BMECTe C HAHOCO-
orGouol cremrofi oGschmevumBap?® HAXEXHYH O0TXWM HAHOCOB OT ND=
pora HE erc HauaABHOM YyU&aCTHe A0 30BN RIMAHNE NPOMHBEOK ra-
napew., BCKOBHE CTPeDCTRA B HapYRHOH CcTeHERe raieper TayEaT
AT 2axBaTA TO¥ YECYE HAHOCOB, HOTODHE MOTYT OTNOEATHCH Ie=—
PEX HED P 30HE C MUILLMB CHODOCTAWNM NMOTORA (OGiNKKEe X SaKPHTHM
nposieTaM MAOTHNH), DOKODHM OTSEDCTHAM NMPUZaNTCA OIPAHAYGH-
AHEe pasMepH ¢ TeM, 4TOON MmocTyaapmuit B HEX NMOTOK He "mepee
EPYRaI™ MONHOCTRD 30HY NOHWKERHODD AaBIeHMA,

Yepengwenxe CKOPOCTH NOTORS, IDPOXOAANETQ YEpes BORO=
sadcoEnlt $pORT B aBAEREMeDY, NDUMECUENT K BOBDACTAHWD WETCH-
CABHOCTH BUHTOBOTC AFMECOHNA T OTKDETON Tailcpee, B orToM
CUECHE NMpeplaracKoe yoTpolcTeo mMomeT OHTER HAZBABO “camonpo-

KEADIMCH Toporox", NOSKOABRY € OTHOCHTENGHNM ¥EeINUcHAEM
oxozadopa A0 HIBECTHOTO Npepena yreawurpaerTcH “axTABROCTRY
Tanapen.

Mpeznaraenan cxema BozosaGopa ¢ OTEPHTON npoMmuBEOfl
ranepeeft MpopepeHs B N20CPSTODPHHX YCNORKAX Ea MOeln¥ TEApPO-
yana, EMNONHEHHON B MacmTafe I:30. IIpm 8T0M NpoCIeNOBANACE
ReRs NMONYTUHTS, NOMEMO OOMUY TEXHdRO-AKCTINFATANMONHHHEX NOHA=
sarexell roxosadopa, HeRorOpHE, D08 NPONEALYTEXEHHS, JaH-
HHG ANA KOUCTDYRLOUBARRA HEHOCOLAXBETHOTO YeTnolicTna, T«8.
onT¥Hasse fopMy N putuepd ArOUeHTOR HoT0C0ReXBATHOM KOR-
CTIVENNN, EX BIGUNEOC DPACTONCAEETS, P JEBHCHMONTH OT IEj~
POSOPMYCCENY YOACBAN, XADARTEDHSVOMIX RONUGSCCTROM M COCTH~
BOM BTEROMMX Hawoco®, Mojens yame coOpyxenxid paccusTaHa mo
BORICUMOCTIM, BHTEKAOTEM Y3 SAROHA NOAOOMA IAA CAYYaAR Jelh-
CTHAA KR CECTEMY ol TaEscTR (fpyma).

iecunsaR cMEch, MMATHDYIWAR TENOUHZFUDE6 MOMMEHHHE
OT/icEkeHHs PeEE H TPAHCHODPTHpyeMHe MOTOROM }OEHHEe HAHOCH,
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OTBEYaeT HEROTODOMY OCpPeAHEHHOMY (paKiMOHHOMY COCTABY Ha-
HOCOB ANA YYACTHROR pPeR MpPeAropHOR 30HH. DPAKIMOHHHE CO-
CTER MCMONE30BAHEOPO HA MOZenAm NecKa NpHBefeH B Tadamne.

H&GHII,BEIE [MOTOKA ZOHHHMA HAHOCAMM COCTABIANC
0,55 r/a*), OnHTH BHNONHEHH JAH CEYYad, KOTHA B POKe yoTe-
HamTHBaeTCA pacxox 70 M°/cer, T.6. MABOAKOBHE pacxox Toxa
50%-noll odecnevennocT® (Ha wmopenm I10,I n/cer). Mepex mno-
THHON MOXZepERMBANACE NocToAHHas orumerxa HIT, npe roropoH
rAIyOREA BOXH H cocraraana 3,50 M, Jlug nponycka NpPOMHD=
HOT'O pacxofie W cOpoca HAHOCOE HAa COOTBOTCTIBYWEYD BHCOTY
OTEDHPAETCA NMAT NpPOMHBHOIO OTEEpCTHH. Bogosabop cocTas=
aser 88-90%.

Hamocu GecnpenATcTBEHHO MOCTYNawT B raiepen Oepuoxm-
YeCKH Uepes TOpHOBOe OTBepcTHE M OOROBHe OTBEPCTER B CTOHKS
orkpuroli ranepen. [epex Boxo3adopHHM §POHTOM HA yYacTke OF
HaHOCODTGOMHEOH cTeHHM 20 NMpOMNBHOM rasepel Ipaja HAHOOHNX
OTNOXEHNHA yzamena 0T nopora Ha 2,5-3,0 M, T.8, HECKOELKO
folibue WHPHHE raieped (pHC.2). HesHAMHTEONER0S RONHYECTBO
gaHocos (3-4%) yBaexaercr B aBankaMepy ¢ NOBSXHOCTHMM MO=
TOKOM BO B3BOMEHHOM COCTOHHMN,
[pEMeuanue

Boawoxnc yerpoMcTee casoeHeell orTepuTolf ravepes, Te-
KA KOHCTPYKUHMA TAKKe NDPOBCPEHA HA MOXENW IMEpPOyaNa, HO
OpH MeHBWEM HACHWEHEWM MOTORKA HAHOCHMH; 3aPHKCHpOBARO Ro—
CTyNNeHHe HAHOCOE B BOAOSAGOD MEHEe OXHOTO HPONSHTA,

A BaAaHEMX SHAUSHAN PACXOXa Er u mamopa H B coopy-
KoHME pASMEDH BHEGMEHTOB OTEDHTOHR MPOMHMPHOM razeped B3 mepEOM
NPpEOIEXKSHNE CHEAYET HASHAYATE B VHKASAHHHX HEES NpeKolax,lpe-
HEMAHA B8 lﬂID]H?H BENHYEHN OTHOCHTOIBEYN BHCOTY OCHOBHOIO
NOPOra=CTeHKN — — T uaauaqaaugn B npepenax 0,3=0,5,u WupHEY,

X) BunoxEeH TaKXe OIHT c HACHEEHMEM MOTOKA AOHHMME HAHO=
cams, pasues I,I0 r/x,




Puc.2. BosmogHHe CcXewmd Boposadopa ¢ OTEpmTON npo-
muBnoll rarepeefi: a)onwAouHAad rsiaeped ; G)cAB G-
eRHAA Tajdeped ; B) MDW HaTHUMH KoracTpodwdecKoro
BOILOCANES C KPWE QAHHeHHHM NCRROAANUM DYCIOM:
rinpH BAJKYMKM KaTacTpoPWIeC KOT0 BCIOCAHMBA C
npAMoAnHeRAEM MoABONAMAN PYCAOM; T-JAurwA rpd-
7H FAHOCHHX CTAONE HWH.



406

2L'o 29y ¢9%aI LIy 99'cl 26'<I 6L'S ¢€6*0 80%0
%\m I'0 7 I'0-52'0 62'0~5'0 S'0=I 1I=2 2~ £~ &=

BONITQE],

¢ *auEsxdalon

LB
=yedd demesg



LO7

ONpEeReNAeNyd M3 YCNOEBMA MPONYCHKHOH# Cnoco0HOCTH COODyXEHMA.
Toraa

ATMHA HApYyRHOR cTeHRH of = (0,3=0,5) ;

BHCOTa €€ HA Yy4YacTKe ¢ IOPH3OHTANBHHM TpelHEM

t, = (1,0-1,5)% ;

DUpHHA raieper (= {I.G-I,E}f; o

[lpr HanW9MM » RAPYXHOM CTEHKe ranepen ABYX GOKOBHX
OTBEpPCTHI KBANPATHOTO ceveHls WIN NPAMOYTOABHOIO ¢ HeGoNE~
mol pasHMue# B pasuepe CTOPOH, NIOMaAF KAENOTO OTBEDCTHA
He AOAKEA nMpesdmwars semuuund (0,20-0,25)® , rme @ - mio-
mazsk CeYeHHA BXOAHOTO TODHOBOTO OTBEPCTHA NPOMHEHOH rame-
per ( @ =cl, ).

Jyumse noxasaTel® MONyueEH IPK yoTpokcTBe OZHOTO
HENeBOr0 OTBepeTHA BHcoTO# He MeHee 0,4-0,5 ¥ ¢ mnomamew,
PABHOBENHKONM NMAOMAAHM ABYX KBEAZPaTHHX OTBEpCTHi,

Bozosa®op ¢ OTKpHTOM NMpOMHBHOM Tranepeefft MOxeT HalTH
MEPOKOe NpUMEHeHWE NMpE CTPOMTENEBCTRE HOBHX W Omarozapa ceoeft
MPOCTOTE = NDH DEKOHCTPYRUHM CYNeCTBYOWMX I'MIPOYSIOE B JCHO=
BHAX MNPOATOPEEX Y9acTKOB D6K, XapPAaKTEPHSYeMHX YKIOHOM BOZo—
Toxa B npepenax _J = 0,004~0,0I, Bo3auoxHO, YTO NpefieNH NpH-
MEHeHHN BOAO3200pa C OTHPHTOH NpOMHBHOM raxepecelf MOryTr OHTE
pacuypeHH.,
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S.H.PAZ0OBA, T.H.T'ONYBEBA
OOANOPHOE COOPYXEHHE C PACTEKATEIEM

Ha warucTpalbHHY KAHANAY OPOCHTENLELY CHCTEM M
tagafax MeHBWETO MOPAAKA HADALY C COUPATADMMME COODYREe-
EAAME 3HAYMTENBHOE MECTO 3aHMManT MOANODHWE M peryIupyD-
mEe (Neperopaxusapmue, WIOSH-PEIYNATODH, BOACHENHTENH),
NpeHA3EAYEHHHEe ANA CO3JAHHA NOANOPA HA CNPEASISHHEOM
yiacTEe KaHANA M PETyIMPOBAHMA MOZAYYE BOXH HDH HCIOIE-~
SOBAHHE COODY®GHMA B EAYeCTBe BOXZOBHNYCEZ (HIH EBOZCIE/H-
renn). CoopykenHe B TOH WAM WHOH CTENneHyM MPAROZMT K TpDAEC—
GOpMAOME KHMHEEMATHYECKOK CTPYRTYPH NOTOKA, MPOTENAWIEIO B
KaHane, T.f. E HADYWEHHN eI0 OHTOBOI'C DOEITME .

lpexmeToM HaNEro HCCASKOBAHHMA S3MHETCA MEPOOCDH
FHPADNEE COOPYyXeHHe K CNocOO0H Npeo6pasOBoHMA CTPYRTYDH
NoTOKa B HKuEHeM Obefe erc, CHeAyOmMM BOSMOXHHM 3ITaNOM Da-
GOTH CTaHET MCNOABIOBAHHE NPHENHMOE M 3aBMCEMOCTe#, TONy-
qeHHHX 1l COODyXeHMil HA KaHAfAaX, 8 TaEwe Aid Rogozaldop-
HHX TEAPOYINOB.

B HacTOMmee BpEMA BOMPOCH YCTOWYMBOCTH HHREEID
Ghefa coopyxerWld Ha KaHanax OpuodperTantT OcOOYD OCTPOTY.
NocTpoeHo ¥ GyAeT CTPOMTECA OUYEHHR MHOI'C coopyseHml La
BHOBH OcBamBaeMux Maccwsax (TonomHas B Hapmmackad croid).
Do ycnosumu pensedba mecTHOCTH HAn(OIee pacnpOCTPAHSHHEMM
OyNyT COOpYXeHMA HW3ROHANODHHE ¢ mepemagom ot 0,I5 xo
0,35 M (B HEeKOTOpHX CAYYAAX BKCINYATALMH BO3SMORHO JCTa=
‘HOBNEHMEe OGONBOMX Nepenafion).

NpoTexanme NMOTOR2 HA SAMHHOM YYaACTKE, 18 ROTOpOM
NPOMCXOZUT pacuMpeHne ero KO DASMEPOB CEYEHMA xanana,
XAPAKTEPKaYeTCA HANMWYHEM 3HAUMTENBHOR CCEes0il CHOpOCTH X
o6paTHHX TOKOB BRoME GOPTOP KaHAlAa. YyacToOR pycaa, A3 KO-
TOPOM OPORCXOZAMT CTACHAMIANMA TEYEGHEMA (T.e.BUDABHEIANNE
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‘pM0pdl pacnpezaleEdd cKopocTeft saTyXaEHe NMyTscanmit  TYp~
OYNERTHOCTH 70 OHTOBOIO COCTOAHEA), Tpedyer HaZexHoTo
EpellieERA ZANA OPefoTEpNNeHdA onmacHEY pedopuanail pycna -
pasMiBOB jAHa ¥ paapyuemka Jop?os Kduana, Tan kagk JAMHA
BTOTC yuacTRA OONUEO OUeHE BENARA, TEXHHYEGCKH H SRKOHOME-
GEeCKR menecoodpaddky OKA2WBAeTCs B DAAF CNYyYasB yeTpoh-
CTRO CHEOWANSHEY HOHCYPYRORA AXA yOpARACHHA DOXHMON cOn-
paxcERa Obedor, NPeoCDA30BAHHNS CTPYETYPH NOTORA B HYXKHOM
HGNPARNEARH Ha OONee OPpSHKYENHON AZIMHe M TaNerds WsOu-
TOYECH KEERTHRECKO# SUSDTHE NMOTOERA B HERHaAM ORode.

KoscTpyRuan A7A Npeodpa3loBadMA MOTOEa B HEXHEM
Orefe cregE(¥dYH:s D SABHCEMOCTE 0T YCHNOBEN cOnpsXcHEA
Osedos, L5 DOANOPHOTO COCDYECHMA HA KAHATS BOGMOKHHM
PECINIyATATHOEA:N cAyYaeM conprAienuA ObedoB MOXAT OHTH M
pacrerande 0eg PUADARNNUECKOID NDHXKA ODH OTCYTCTHMH
“"cEaTol® ruyGMEN 2a cOOpYXeHFeM, B CONpAXEHRD TREpARNfN-
JecKMM UpitKoM (HA ONpejeNeHAHX CTAAMAX SaNONHEHEA M
ONOPOXKHANAA EKAHANZ, P clyuAe BHAYHTCARHOND COKpANEHEA
paczona No CcpasHeHn® ¢ pacueTHuM), Aua coopyxeHER ¢ ua-
BOA mrenmwauEOol nepenagae (Be COBAADMETO CONBMEX AHHAMNYEC=
BRI HAYPYSOR)KOHCTDYRPOBAENEG HMXHeIO Opoda npecuspyer
Leds He CTOTBEG ramoHdd DESPTEN, CEOUBKO TANSHEM 006pasom
PETFARPOBAEMA ¥ OpeoGpPad0OBARNA KAESMATRYECKON CPPYRTYDH
[OTOYE BA OTDEHMUSHEOH JRRe -~ 20ccNeTSRMT DABHOMEDHOIO
00 EnpAHe [PACTORAHNA, YCTPANEHHA cﬁniuncm ", ROOyTHO, =
PAREHMA TBaGHTOMHOR DRaDIMMA,

HizecyEo H00HEDE KONEYSCTUO PASNAYHHX THUOB Clio-
MEAILHNEL YOsposors 3 dasneMm Oseda, NpefHasHATCHHMX BURA
PEryRAPOBARMA pesnMa HO¥OKA: BOROGORHHe KOROADHM H CPeHHN,
Pasy¥YHOI'O pozja pacHenTend NOTOKa — NMUpPCH, Ramwkw, Cangm,
ay0%%, pARNFMEHE THOE NOBNMenHol mepOXOBaTOCIR. HANPABIAD-
FHe CTCHRE ANSA DACKMDERRS TOTOKA B IUIAHE,
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M.C.Bwzro /I/ cumTasT EOHCTDYKTHBHHE MeDONDHATHH
OmE¥N @ HAaMCoice HAZGEEHX MSTONOE GODEOH CO cOOMHOCTED
TeueHWA M pasMubaud: opeanoxenme H.H.Cypomoit /2/ ana zeyx-
MPCACYHNY EBHTYCHOPR = KCHCTDYEOMA, NDUHEIEN AeBCTBHA RKoropoft
CCHOBEN Ha COCDEROTOYSHHOM HaNDABRCEMM BCEro noToxa K
OEHTPY COODYHCHHA CcpASY NpH BHXO0JE &0 MS=-NO0J WMTOB B
EmEEsHd Jred C nOcIeAyomMM pacuMpes#eM (pacTexaFEMeM) HOTO-
K8 HA MONHYD BEAUUNHY MONEPEeYHOr0 CEeUeHUS; Mepermaj-Gi-
CTDOLURY © DOMGOBMZHMEM BONOCKATOM B KpMBONRHeliRHe saTBODH
H.AMawxosrya 2/ OHcTpOTORM ¢ GoproBuME pedpamm M.E.Ce=
ameerosa [5/; LOHEWE CTpYeHANpamiALmEe ycTpolcrTea, paspa-
Goranave H.i.BosEecencEEM f3/; TpyOuathe TepenagH ¢ zEad-
parvaun S.X.XLycan-Xcxxaera f7/; mpopesHHe cTeHKH B.E.Jr-
mtks f&/.

UZHaRG He JIA BCeX ciydaes H THOHOB coopyzenmit
RWENTCA panmMoBaibHHE DeneRdd, [pHMOHEHHE MHOTHX M3 H3=
BECTHHX COS[EANBHEX ROHCTDYROHE BH3HBAET B OZHMX ClyYaAXx
NOBHNESREYD TYDOyAHSaMMO NMOTORA H NMYABCAOND cropocTeli,pas-
BEHTHE HSBNTANMOHHNX ABVTOHHA; B ADYIMEX CHYIAHX OKA3HBAET-
CH EeXOCTATOYNO0 2HPEeMTHEBHHM HIM HE SKOHOMWYHEM, OcoGeHHO
OCRAOKEFETCH S4jAYA KOACTDYMDOBAHMA CHEOUANBHNX YeTPOHCTE
B HuEuoy Ghefe NMOZMODHOTO COOPYXEHHA NDH YCNOBHH CONMpH=
KEeHIR CNOMOETOB CUOPYREHMA ¢ HUXHMM OpedOM MpH NOMOEE OG-
PATZLX CTEHOK, YTO HadOonee SKOHOMHYHO MO OO0BEMY M NpOMa~-
BOZCYEY pafior,

B galoparopuu Iuppocoopyxenuit CAHUMPH Bunonnern
RCCAe 0BaEMA Kofgedelt TpeX MeperopaxwBanmUX MHOTOOpPONET-
EHX COODyMeHE{ TPYGUARTOrO THOA ¢ DACTERATENEM CHELHANE-
E0f KOHCTDYROHE H TMPOEGJEHH JONONEATENBHHE MCCIEej0BAHHA
IS 7rOUHeHHE NMapaMerpOB pacrexkarens, B ofmem BHje NOg-
Noprode e0opyReNne WMeeT OOHYHYD KOHCTPYRIMD (pHC.I B 2)!
OoHEyD, WMTOBYO 48CTH M CIWB, [MTOBaA YacTk MOoXeT OHTE Of-
BCRDONETHOR R MEOIONpPONETHON; Mexay OvixaME pa3MenacTcs
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Pac.I. flognopkoe coopyxeuwe c pacTexkaTelem-KpH-
BoawreHuoil crenwoi:
I-MOHYP ; 2-WMTOBEA 9YaCTh ; 3-CAWB ; 4-pua-

Pparwva ; S-odpaThHie CTeHKW ; 5-AOHRAA nAXTA
CAHRE , 7-KpHB anW HellHaa CTeHKa- pacTe KaTe Jp
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Jrarsenrm P

Puc.2. PacrexatTeas B nMname ¥ B paspele:

S5-odpatHve CTeNKH ; 6-NOHHBA MANTE
caWBa ; T-KpUBOIWHeHHEA CTEHKa—pac-
TeKkaTedb; O-J0HHEHe OTBEepCTHA.
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amafiparMa cO CKpPYI7MeRHOR HHXHel I'paH®ED, NepeKpHBaAD@Af
¢Bepxy Beck $pOHT COOpDyEeHHA. JATBODH MIOCKEEe., 3a 3aTBO-
paME ® CHyxeCOHEM MOCTHKOM BOZOMNPONYCKHAA YacTh COOpyme=
HWfl BHTMONHEHA B BHAe KOPOTKOW TPyOHM (OZHOOYKOBOH HAM MHO-
roouxosoit), luToBaf YacTh CONMpATaeTCA C NMOHYPOM B CAMBOM
pOpaTHHMM CTEHKaMW, CANBHAA YACTh MMeAT (6TOHHOE MORPHTHE.

Ha momreOff MAKTe CIAHBA YCTAHABIMBAETCHA CHeqMankhHAA
KOHCTDPYKOWA, NpeACTABAANDAA COGOH KPHBONMECHEYD HAR HOMME-
POHANREYD B NAaHe CTEHKY, OYEepHEHHYD pPANMYCON K & mven-
OyD nepeMeHHYD BHGOTY. I'pefeis CTeHKH B cpepHeldl WacTR Io-
PH30HTANEH, & K KpafAM DABHOMEDHO NMOBHEAETCA B AOBOXMTCH
A0 nepecedYeHRA ¢ OTKOcamm, CTeHKa cHalxeHa B cpejHell ga-
CTH HECKONBKHME AOHHHMM OTBeDCTHAMM, HA3HAUCGHHE KOTOPHX -
RUPABHATE KMHEMATHYECEYD CTDYKTYPY NMOTOKA B ONPHAOHHOY 00
TACTH, HENOCPeACTBEHHO 2a CTEHKOM (YMORBUETH 3aCTOHHYD
a0ny ). JloHHHEe OTBEPCTHA HEOOXOXNWMH TAKXEC NMPR OMOPOXHEHHH
KaHara ® NpE TNepEHX MONMycKax JXAA COSJAHMA 38 CTEHROH# BO-
JAHOM NMOAYEKE, BOCTpHHMMADEmE§ JHHAMHYECKYD HATpPY3Ky nepe-
nuBavaeica cTpyH B nepsuit mouenT, PaloTa pacTEeKATENR B
NOAMNOPHOM COOPYXEeHHH OOYyCHAOBRNeHA cNeORdMKOM MPOTEHABHA NO-
POKA, BHXOZAMEI0 M3 COOpyXeHMA ¢ GONBENOM CKOPOCTHD B mMpO-
KUM nuxEnd Oped.

B yCcTAHOEMBEMXCA SKCTUIYATAIMOHHHX YCROBMAX Npn Oec-
NpHXKOBOR opue cOmpAZeHEA ObedOB MOTOK, BHXOZAMMHA M3
COOpPYEeHNS, MMEeT TeHAEeHOHD NpOTEKATE ¢ CGonsmolf OceBoi
CROpPOCTBR, KOIAA NOCTYNATENHHOE ABHXEHHO COBEpEASTCA TONE-
KO 10 cpepHed 9acTH pyclNa KaHaXa ¢ OOpa3OBAHMEM 30H HHTER-
CHBHNY GOKOBHX BANEINOB, [pH HANMYMK B MNODEpPEedMHHX CeueHHAX
rpazMerTa Aapnexnil BO BpamaTeAbHOe ZBUXEHHUE OKA3NBAETCH
pranyTOfl HEKOTODAA Macca EAAKOCTH Ha OONBUOM MPOTAKEHHM
KaHgana W P HemocpeAcTBeHAOH CAMB0CTH K OGpATHHM CTEHKAM,
Pacm¥pAomes MOTOK yCTpOHCTEBO ZOAXHO MMETH BOSMOXHOCTE HE-

OpaRHTH ONpeAieNeHHOE KOIMYEecTBO BOAM B "masyxm" y odpar-
HHX CTEHOK.
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BeTpeuan Ha CBOEM OYTH BEPTUHAABHC CTOANYD Aperpe-
iy = pacTeraTeNs, - NOTOK NpeolpasyeTcd. [Ipm mepemuse wWe-
pes mperpajy NMOBEePXHOCTHHE CTPYM MOTOKA OTHIOEADTCH OF
0CEeBOTO HAMpeBIERMA Ha yron { , npuMepso paBEudl yray Ha-
TERAHWA NMOTOKA HA NMperpazy. BelefcTEMe EPHBONAAEUHOCTH
NMpeETpajH B [aHe yronm £ usmemsercs or cpeAsscil gacTd mo-
708 K KDSAM; MO OCH MMEeT MecTO J000B0e HATEeKaHMe NOTOKA
ga crenky npu 0= 90° ¢ nocrenemmuu yuempuommew yrua &
K Epamd, 4YTO OUYCHOBNHBAST NOCTONEHHOS yBEJMYEHHE OTKIO-
HEHNA MOBEPXEOCTHHX CTpyH B HampamiecHWnM OT OCH KaHala K
dopTanM IpH YMEHBUSGHHM CHODOCTH MOTOKA B 3TOM HANDABICHNH.

osumenwue HoOHUOEB (R[UABEB) CTEHKE HeOOXOZMMO JUA
olecrneYcHAA AOCTATOYHO AKTHBHOTO BO3ZelcTEHEA 3TOH YacTH
KOHCTDYKIEM H& Te 30HH noToxa (OnMskMe K OopTaM KAaHANE),
TAe ero CKOpOCTs B IUyOMHE MeHBEe, BHCOTA M NPOTAKGHHOCTH
KPHTEEB CTEHEM HMENT TAK0é ONTHMENBHOE MOINOXEeHHe, NpH KO-
TOpOM Hanpamnfemuyf B "nasyxm" MOTOE AOCTATOYEH ANA BHpAD-
HUBAHUA AaBieHdf B MAOCKOCTE MNONEPEYHOTO cedYeHWA; OH MON=-
AOCTHD NpeAoTEpAEAeT 0CGpA30BARME BOAOBOPOTHHX 30H H BME-
cTe C TEM He NpUMBOAMT K OOpA30BaHWD CHHEKOM OONBMMX,CIIAC-
HHX AnA yeroWumBocTH GOPTOR, CHOpocTeil HAE GOHOBUX BepTH=-
kanfAx, [IpA #¥3MEHEHAR BRCIAYATAUMOHHHX YCHOBHHR, OPHBORAMNMX
K wameserRno Gopus conpaxenna Ohedop — THAPARIMYECHOMY nOTO-
KY, pacTexkaTels ofecneuyWBaeT 3aTOMIeHME NMPHXKE K NOCAHeRy-
mee pacCpernoTOYeHMe NOTOKA MO BCEel WHDHHE pycla.

Tarkuu o0pa30M, KOHCTPYKOWA pacTeKaTeNA yAOBIGTEBO—
pAET LUMPOKOMY AMANA30HY SKCIIYATANMOHHHX YCJIOBME B OTRC-
DOHMH BEAMYMHH NPONMYCHAEMHX PACXOA0B M pasHocTH OsedoB.

B madopatopme ruapocoopyxeruft CAHVMWEM Ownm panonse-
HH MOZENH TPEeX MOANOPHHX COOpYyXeHMH M MpoBejeHd TAADABIH-
ugecRUe uccenegopanui. OfHO U3 cOOpyEeHUHd, NATHAPOICTHOE,
MOZENE KOTOpOro HocTpoeHa B Macurade I:40, WNS6T MaKCH—
manpmufi pacxon (3 max= 260 u¥/cex. Mogemu XByX APyTHX
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coOpyEeHEll = ODATHOPONESTHOrO C Q@ max = 103 nafcan H Tpex-
nponetHoro ¢ (nax= 78 n®/cex - pumonmesH B macmrade I:30.

OmuTH DpPOM3BOZMANCEH MEePBOHAYANBHO HA HEpPA3MEBAGMOM
monenn, Kparepmen aBfexTHBHOCTH BO3AEUCTBHA Ha MOTOR MCClHe-
AyeMo#f KOECTDYKIOMM CIyRANA KHHEMATHYECKanA KAPTHHA MOTORA B
HUEReM Opede, npezcTABNeHHAA SMOPAMH pacnpejfeleHHA OCpen-
HEHHHX MECTHHX CROpocTSH, HaMepAeMuHx Tpyoroft Ilmro, Pacnpe=
nenesme ckopocTed B cTBOpe B 3 (pHC.3), OTCTOAMEM OT COODYy-
XeHMA HA PAcCTOSHEEe SI M, CBHAETENLCTBYET O BMOAHE GmArO=
npAATHOM RO3jelicTBAH pACTEKATENA Ha MOTOK.

Ha pasmupaenoll Mozen® TaKXe OWNM MPOBEAGHH OMUTH IO
NPOBEDPRe BHPAGOTAHHOM KOHCTDYKUMMN CIMBA AAA NMOMYUEHMA K-
gecTBeHHOl (CpaBHMTENBHO#) KapTHHH pasMupa. Pycno Huxe
XECTKOT'0 EKpeIUieHMs HOpMHPOBANOCE M3 MENKOIr0 mecka ( dep =
= 0,25 MM) B OZHO} CEPHH ONMNTOE M M3 30IH DHCOBOH# WEINyXH
50 BTOpoff. OMHTH HA pA3MHBAEMOWl MOz7enH OHNH MPOBEAGHH NpH
YCAOBEE CBOGOZHOTO BHIYCKA NOTOKA Ha pHCOepMy M IPH YCHO=
BEE POSZefcTBMA HA NMUTOK KPHBOARHEHHOM CTeHKH — PacTEKATENA.

[Ip npomycke MaKCHMAABHOTO pacxofa Ge3 CHequansHOTro
pacmMpAOMEere MOTOK ycTpoficTma HMEeT MEcTO JOBOALNO 2HAUN-
TenBEH) pasMuB AHA H JedopuammA COPTOB pycia 32 KpeNIeHHEM,
B cAyYae xe ycrpoitcTsa KpuBOnMHeHHOR CTEHKW TAYOMHHHR pas~
MHB OTCYTCTEYeT, JAHEE Ha (0pTax OTMeYaeTcA O00pasOBaHWe He=-
SHAYATENEHNX pnpenelt.

HaGopaTopHue McCIefOBaHWA NMOKABANH, UTO, CHAGAMR
EExEMit 6sed TpYGUATOr'O MOANODHOTO COODYXEHMS pacIexHaTelleM
(EpuponnHeiiHO) cTeHKO}), MOXRO OfecneuMTE MHTEHCHBHOE pac-
EMpesWe MOTOKA MO BHXOZe M3 COOPYXEHHA ¥ MONHOE Npe0dpasv-
BAHHE 6r0 CTPYRTYDH A0 OHTOBOTO COCTOAHNA HAa ANHAE B 2=
2,5 pasa MeHEMefl, ueMm NpR CBOGOAHOM BHIYCHKE NMOTOKA HA pPHO-
Oepiy. KpuBongHelnan cTeHKRA — pacToraTens MOXeT OHTE CKOE-
CTPYKpOBaHA ANA 3ajaHHEY 3nAueHdd #ancpa H, pacxoza Q u
OTHONEHMA WHDHHH BOAONpPONYCKHOI'C (poHTa COODYREHHA K DMDHHE
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a) Coogonmuk nponycx pécxoza des
CHEUHBALHEX YCTOKG TS,

Q =260 m'rcen

L1

6) Hmxuni dred oGopyioRAK pacTEHATENEM-
kpuaoauHellroll ¢Te HoH
E'mﬂ.‘rq‘r;
084 t5 159 i o

Puc. 3. Jiinpd pacnpsBeseHdd ckopocTed
?t: regp ¥ 3).
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mnkEero Opeda (no sepxamy) P =2 - 3 xaa npoctpaHcTREH-
HO NOAOCHHX COODYXEHME MO CHLenyDIMM NPRCARREHHHM COOTHO-
MeHWAM:

g =0,55a ;  =2,6a;

t =1,35a ; R= 10,
rae (' - BHCOTE BXOQHOTO OTBEPCTMA (HA3HAUAEGMAR H3 o~

nopnR oGeclnedeHHA NpOMycEHOR cnocoGHOCTH)
/7 = BHCOTA CTOHKH MO OCHE COODYMEHMH,
t = BOSIHIeHMEe TOWUKN NMEpecedYeHHs I'pelHA CTEHKH C
OTHOCOM HeR MAINTOR cIEBa,
- paccTOAHKE CTEHKM OT HHSOBOH IDAHM COODYXEHWA;
A - pazMyc KDHBH3HH CTEHEH,

Epusonenefuyn CTEHKY - pacTeXaTeNs MOXHO S&MEHHTSH
NOAMTOHANBEOR B IiaEe, BURCAEROf B AYTY pesmyca /U (uMemo
rpafefl He MeHEE¢ CeME—IeBATH).

lloxydeHEEHe B PESyNLTATE MCCNEAOBAHMM BHCORHE SKCIIy-
aTANMUOHHHE MOKa3aTeid, MPOCTOTA ¥ BKOHOMHUHOCTE COOpYXOHHH
¢ pacTeRarTeleM MO3BONADT POKOMEHAOBATH HX K WHPOKOMY He-
NONE30BAHAD KAK HA MATHCTDANBHMX KAHANAX, TAK M HA KAHANAX
MeHEBHETO MODAZAKA.

JHUTEPATY PA

I, Busro M,C, OSxcmIyaTanMOHHEHE MepDUNPHATHA, NPOrFOBH H
cnoco0d yMeHBLUEHEA MECTHHX Da3NHBOB 38 THADOTEX=
HEMdecKMME coopyxemumm, Tamgenr, Ham-Bo "Hayma",
1966, |

2y Busro M.C,, Maurmopmu JH.A,, Cypona H.H. OSauura OpOCH= .
TEABHEMX COODPYXeHHE oT pasmupa, Tamxenr, Yaroc-
uspar, I950,

3. Bossecenckafl H,A., JloEHWE cTpyeHANpABIAEHHE yCTpOHcTBAa
H8 OpOCHTENBEMY EKaHanax, M., Haz-B30 "Komoc®™,I967.
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4, IsmuR B,E., TacwTenm SHEPIMM P BHAEC MPODE3AHX CTEHOK,
M., l'ocagepromsgar, 1960,

5. Censmeros M.B, 0 Oopele co cOOHHOCTEN TEYEHHRA B Tpa-
NeNeNAANsHNX CHCTPOTOKAX, MaTeDHANN MO NPONSHO=
ANTENBHEM CHuaM YsCOexmcrana, BHil.6, TamuxenTt,
Wsp-Bo AH CCCP, IS57.

6. Conopsepa A.I's BIMARME pacTeKanAnd MOTOKA HA TAYOHHY
pasMuBa, "Hapocrma BHIMT", .69, 1%6Z.

7. Xycap=Xozxaep 3.X. [Imapasauveckuil pacuer Bojocxara
GHCTPOTOROB Rpyruoro cedemns, Tp.THAHMCX,I958,k 8.
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P.B,TIMWPOBA, H.H.EIACCEH

PESYABLTATH JABOPATOPHMX HCCARAOBAHAM MAJEAHCKOTO
TUIPOYSAA HA p.HCOAUPAMCAN

NansMasckEfl rEppoysen noctpoed B I91I2 r. HA mpeg-
ropsoM yyactre p.illcpallpam, Oepymeff cpoe HAYAND B ropax
Anafickoro xpedra, B Gaccefine Hcgafipancan 72 JegEMka mao=-
mansn 154 e (unu 6% or Bcefl muomazM BOAOCOOpR) M 3HAUW-
TelbROe RONMTEcTBO HeGONBMMX 036p, OO0pPa3OPABMAXCA B 0C-
HOBHOM 107 IDexHWkasmu, Hcdelper OTHOCHTCHA K PeRaM AEIHHKOBO~
CHETUBOTO NMUTAHKA. [epHo] MABOZKOE MDHXOARTCA HE HOHEE~BE~
ryct, Marcuuanseuit samepenHufl pacxox = I62 u“fu&z, M H
HannHui - 4,92, B cTBOpe THApPOy3NA MOTOK MPOTER3aET MO0 WM-
pokolt molmMu, o0pasyd OTACNBHHE OTMEAW W pyKaBa. [lofmenmie
PYCHOBHE OTHOMEHHA NMPeACTABIECHH KPJNHEMK PaNCUHHEAME X
panyraMn ( A, = 0,61~1,0 N), MARCHNATEHOR NOWHOCTHD B
nesTpe mofine 4,0 M, a x Geperay - 2,5, OcHOBAHMEM Tamoy-
HOM TOXNmM CHy®a? KOEIICMEDATH HA TIAMHENCTO~MSBECTEOBOM Lo~
MOHTE,

lisuxenWe AOHHHX HAHOCOER COBHASJAET C NPOXOXKNEGHMEM
napozxcBs, HAaYamo MHTEHCHBHOTD ABMXGHHE JOHHMWI HEHOCOPB
(.= 300 vn) maGuORaeTCA NpK ( = 25 u®/cex. Cpemnuit
YEJIOE pyclla B cTBOpe coopyxemma cocraszger 0,013,

KoNnOHOBKA THApPOY2JA OCHCBAHA HA NPHEIMNE A060BOIO
BOZ03a00pa M GoxoBOTO cOpoca (pHC.l). B rMapoyses BOMAH
CHGAYOUME SNeMEeRTH:

1) coxpameHEOé KpHBOAMWEeNHOe NOZBOXAWEe pycHO
(amwna I03,3 m; uwpusa - 28,5; pammyc xpwsmsus - I40);

2) amromaTEdecEuil mogociEs (ganEa = 87,0 M; Bu-
coTa = 2,40);

3) nmorTHHA, COCTOAmMAR M3 peryxsropa cdpoca K
NPOMHBHOI'0 OTBODPCTHA;
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4) oTkpHTAHs NpPOMHBHAR raxepes (RaMHAa - I2,5 M}
pacoTa = 1,25 = 2);

5) mopor mozonpuMemunxe (amavEa = 30 M; BwcOTA -
1,0 = 1,25);

6) HamocoorCofimas crenxa (ZawEa = 35 m; yroa sso-
7a » moTog - I50°%);

7) oTROASWEeE PYCHAO,

B I93% r, B cBA3M C BBOZOM B AOHCTBHE KaHaNa ANg
TexXHNYecKXoro sojocHatxermA Kysacajickof T3l mo pexomenpa-
HAM, NOAyYeHMHM B pe3yInTaTe NAGOpATODHMX MCCNGAOBAHHA,

B NOpOTe MpaBOro OpoXeYa PeryiafATOpa KAHANA OHAN YCTDOeRH
AOHHHE NpOMHBHHe IanepeM. bnarojapa TaxoR KOMIOOHOBEE BOAC=
safop P EaHamH OCymecTanalcA Gea sarpyiHeHHE. [pm ordope
BOZM W3 DEKRN, He mpepumammenm 30=40%, NoCcTYNAeHMS HAHOCOB
P KAQHANH MpeETHYeCKE He HaOAWAanochk., B peryasTop Rasala
M'MAPOCTHNEK OONYHO NONMAKAAM pPewHOf NecOK KpyREOCTED I-2 MM
¥ OCAXZRJCH B RAMODEX 0TCTOHNMEA.

o zasEsM I%60 r., B sepxuen Okefe NMPOHCXOAKNO CT-
JOXSHME MAHOCOR, M mepex mmoTHHOR OGpa30BANACE OTMENS HS
rafevHNKa, pAsAeAMBUAR NOTOXK MEpPeR ySAOM K& ZBA DYEKaBa,2a
cYeT 4Yero NOCTYMAESHNE JOHHMX HAHOCOE B PeryNATODH KAHGIOR
YBBIHYHIOCH .

B upHe I9%6 r, B pesyIbTareé NPODHBA 33BaNbHOH mWIo~
THEH osepa Aumaxyns (sepxoskf Hedaltpamcas; Bucora 2600 )
KaTacTpofuuecEnit masojok, NMpomeZWdAR DO pexe, MONHOCTERD
paspymsn NanbmadHckuit ruppoysex, K BOZ03a60p CTAl OCYmECT-
BIATECHE BPeMEOHHMEMM HEMHXEGHEDHHMH COODYXOHHAME H3 CHNAEB M
TANTYTSHOBE. BBaMeH paspyueHEOIO COOPYEEHNH YSTHODOBOZXO-
sSoM OHN BampOGKTHPOBAHE HOBHM y36X COOpPyXeHKH, CEOMNOROBAH-
HER mo Qepraickoff cxeme Bojo3adopa ¢O CTYNEHYATHM NOPOTOM
goncTpyknus I'.B.Codonmuua (pHc.2). IMApoyaex cocTOAN H2

I) moxmopAuerc KPMEBONWHeONHOTO pycla WHDHEOH mo
seprany BoAH 28,5 m, pagmycou kpasMans I40 m, zimEOR I40 Mj
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2) perynazopa WATOBOH MNOTHHE, COCTOANEIO H3 NpPo-
wrBHOT0 (mmpwEa 3,0 m) ® ofpocmore (6,0 m) mpomeron;

3) asToNQTHMECKOT? BOZOCKHER, CIYHAKSTO AAR ¢Opo-
2 BHCIANHEX NABOZEKOBHX BOJ M DPeCTABIANMEroc colofi Geros-
HYH CTOHRY, BOAOCHEEBHAA TPaED EOTODOR MmMeeT EPHBONHEORHOS
OUePTARHG MOpaETEYecHOore npoliuiun. Bmcora pomocmmsa 2,4 m,
wHpHER = 87, B miaHe BOZOCNNE MMOET KDABONHMEekHOS OYopTa=
HHO DAEKYyCOM KDHEMSEN 55,0 M3

4) peryaaropa NpaBodopoRMOTD OOBOAKACHHOPO Kaga-
na (Kyeacaft m TP3C), paccuUNTAENOTO H& NPONYCR pacxona
45 u°/ceR N MMERWETO TpE o¥BepceER mhpuHoft mo 4,0 M. Boga
Ha NpaBHil Geper nogseTes Zoxepod rammoff I0S M o YRIONOM
nMa, panmEry 0,0041; _

5) peryagropa IeBoUepeRHOTS KaHana IsraH, pacovm-
TARAHOrO Ha NpomyeK pacxon 2Iu3/cem ® MMenuero Aps IpOEe=-
Te EApRHECR mo 3,0 uj

6) eTyneAuaTOrs OOpOTA, DpeXiCTARNANKErD coGoR mo-
por NepeMeHHON BHCOTH: NEpRad CYYNEH: Xeiae?cA NOBEMEEHOMH,
nTOpaf, RpEBONHEEeHHAR 3 mNaHe, -~ DOoHKxoR=uOft, HAammume nOEM-
REeHHOM CTYNEEH NOpOra NOSBONAET HEDABHOMEDHO pacHpefeaATs
PACEOZH BOAHM 10 WHPHAS DycEa, UT0, no gapmsm I'.B.CoCoxmma,
00eCHOURBAET NONEPONEYY HUDKYARIHR AOCTATOYHOH HHTOHCKD=
EOCTH NpH Eoadfuuvenrax sojpsadopa, npesumapmsx 0,8. O0was
FANHA CTyOeH4YaTore mopora 67 M; PHcOoTA moBEmeHHEOR cTyme-
A = [,5 = I,B8 M, ZAuea - 52 ®; BHcO®?a NoHEXemHO{ - 0,8 u,
nAMHa = IS M, paguyc 65 M.

Hccneposanna THIPOYSEa NPOBOZWINCE Ha MPOCTDANCTBEH-

HO# paswHpaewod momeny, BHNONHREeHHON B MecmrTaGe I:25 KaTy-
PAABHON BENMYMHE, [0 METOJWKEe, OCHOBAHHON HA DDHEONROE XHKa=
MHYECKOro nogofua (no Opyay). B KausctBe HAHOCOE E2 MOZENH
NPHMOEANACE TDABENRCTO~NMECYAHAHR CMeChH, ONHSKHAA E HATYpHOR
(radn.I). Yoxomws OmMMTOR MpEBENERM 3 Talun.2.
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B peayrsTare HCCHEZOBAHKR FCTAHOBNEHO, WTO CIYNOH-
yaTHi nmopor I'.B.CoConMna #ABNAETCH DOMOEMNEM DAN@OHANBHHEM ,
HO TMpHEMAOMLIN B ONDEASNOHHEX FCROEMEX., HeGHAarOnmpAATHEHE Ifl-
pPEABIEYSCKEE DEXMN B BOXOAEGNHTENERHOR 9BOTH COOPYHEEMA 00yC—
NOBAEH WMpPOEHENM (pomToM Eozosadopa, WPESMEPHO CYMEHHOR BOXO-
ACRRTENBHON SACTHN M OTHOCHTENBHC MaEOfl BHCOTOR crymesed,
Y10 CO3XANO B MCCAEZYOMON KOMNOHOBKE YCHOBMA ANA CRONISHRA
HAHOCOB ¥ cpeaEedl 9acT® NMOpora, PASNMYEES BEPMAHTH RIEA0OBO-
BHCOTROT'0 PACMONCKEHHA CTYNEHYATOr0 NMOpOTra, CHPAMIGHEEE ATO
EpRBONAEefHOf dacTn, yeTpoficTEO B ECOHUE €0 NOARH, NPHIAERE
ey GopwH NOMAROIO MNOPOra HE AauR poawHoro apdexra. Hpm
30x08abope, cocranuanmenm S50% o7 pacxoga pexr, TMOUTH Boe
BIOKOMHEe HAHOCH NMOCTYNaml® B BOA0SACODHHE OTBEPCTHS,H OCHOE~
HAR MACCa HAHOCOB mMonazara B AWKEp. [loatTomy ofopmuieEme BXO-
XA 2 4BAHKAMEDY B EMJe CTYNOHYATOIO [ODOTS NDEEIOCE OTRNO-
HATH,

B exeMy rujpoysna OHIM BBEfleHH EHapocoordoMHAR cToHKA
B OTEp4TAR NMpPOMHBEAF rarmepefs, HOHCTDYENRA OTHPHTON MPOMHE~
Ao ramepew paapatorana J.H.PAgosolt w H.H.Kxaccem » madopa-
TOPHK IHAPOTEXHRYeCKHX coopyxeHnif. HamocoorlollHas cTeHKa
CAYXET mperpagof moToxy, ldpn HaTeKaEMM DOTOKE Ha Nperpaiy
NOBHEANTCH T'ODABOHTH ECXH ¥y CTEHKH, BO3JHHEKaeT HaduTowHaR
SHOPINA, COBZADMHAA MONEPESYHYD HEDHYARIKD HOTOXA Mepef Npe=
rpezofts Yron BBOxA CTEHKM B NMOTOR AONReH ofecEeuMPaTE INABR~
HHff' mepexos OT KpEBOARHedHOrCe pycla E HampocoordofEoM cTeERe,
He Bapywas ofmero BHHTONOI'O Zsuxerms, [IA #awero caydss
yro@ p2EOZE 35~MeTpoBOR HAROCOOTGOHHOM CTOHKM B HOTOK COCTAB=
aan 150°, yrom conpsmemms ¢ noporoM pojonphemmmxa ~ I50°,

Mopor RBOXONPHEMEMEA B YCTAHOBRIEGHHAR MEPSZ HHEM BODTH=
RKanbgaf CTEHEA CO34AMT OTRPHTYN NPOMHEHYL ranepew, [pmxmmn
86 paloTH JIAKANNAGTICH B CAeAynEeM. BeasacTere COXOBOTO MO~
CTYNAGKHA BOXH B NMPOMHBEYY Talepen CO3MRSTCA PASHOCTH HAD-
‘RenEft ¢ NOGUBOR B BAYyTpeHHe{t cTOpOH croHk¥. B pesyriTars B
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ramepee BOSHMIAeY REHTOOOPA3HOS TOYEHHS, TPAHCMODTHDYOMASR
enocoUROCTs EOTOPOIO HAMEOI( BHNe cHOCOOHOCTH OOHYEOrO OO-
TORA. OCHOBRAR YACTH HAWOCOR, MPHOANSHEMNCE K NODOTY BOXO-
NpHeNNEKS, NePeHOCHTCE DEMN TOVEENEM B0 BXOZEYP WACTh Ia=-
nAeper, a HeOCONBWAN HONA OCTASTCHA ¢ HAPYRHOR CTOPOHE raie-
ped. Savem, xorma Tpaja OTHOMeNME ZOCTHIHET TpoONR CTOHKH,
O OCTEBUMECH HAHOCH JABNEOXANTCH DNHTOOUDAsSHEN TEUOEMEN H
EMECTE C HAROCAMH, NOCTYNHBUMMH ¢ TODOCBOR CTODOHE Tane-
peH, TPAHECMODTHDYNICA B HWRMHE OBed COOPYEEHM.

B myaEe OTRDHTAA NPOMEBHEA ranepes BUNONEASTCE B
SHI6 pactpyla. B HAYANhROK ee WaCTH WHDWEA OTBEPCTHE Onpe-
Aexseres no odwvHOoM gopuyne

e e B

hU | -
rge (] - nponycxmas cnocoGHocYs Tamepex, pasmas (0,2-0,25)
Foxeaacopa;

h = mucota mapyxuolf rpaim rarepes, EK0Topad AONXHA
OsYs HE MAHBEG BHCOTH NOpOTa BOJONDHMEMHWEA
U/ = cpeaman CEOpOCTH TEUEHME B ramepee, KOzopas
fonxHa B 2-2,5 pasa APECBMUATS BAGEYLHC CRODOCTH
B peEe mpH OCHUMMX YCHOBMEX.
Beprrraisias CTeHRA (HAPYXHAR CTOHKA OTKDHTOR DPOMED-
#0R TreXepen), NPAMMKAONAN OfNEM KOHWOM X Npapowy OHUKy mpo-
MUSHOI'C OFBOPCTHS, B NPOJONBHOM COMOHHW BHNOANAGTCH HA HAE=
YaNBNONM YWacTHe rOpPHSOHTANEMOR, 8 H3 KOHOYHOM — RARNOHHOR.
HaolosMas rpaxs odscNEMMBAOT MOEBLMI OTNET CTPYM NOTORA,
ROCTYRANWOrD T MPOMHBHEYN Falepen Yepea HePTHKANEHYN CTOHKY.
590 B cEOM O¥epOId> CKAZHBAGTCHA Ha 3ABRNCUCHEHR JOHHEX HAHOCOB
B Bogozalopmos orpepcTie. [ocERousKky HpOMEBHAH ranepes 0T~
KpHTOr0 THOA, 70 HOPOR B HOO ROCTYMAST HE TONBKO ¢ TOpPOOBOM
OTOPOKH, HO K Wopea GOKOBY® CTEHKY. BMecTe ¢ NOTOROM K Ka-
pysnofi CTEHKE CTHEIHNBANTCA HANOCH, KOTOPHe 38XBATHBANTCR 0T~
'MENBIGET CTPYSMM NOTOKG N YRIEKanTCH D NPOMEREYD rane-
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pev, Ecam X¢ ZAIBHOCTE OTNGTE OTASAREUX CTPYHM moTora, BOCTY-
NHBAMNX 9Yepe3 HapyxHyD CTeEKY HPOMNBHOR ranepes, ORaxeTcH
JOXLNe WHPMHH rofepem, TO 578 YSC?: MOTOKE, MHRYA NPOMMBHYR
ragepen, Oyzo0T DOcTYIaThk © BOnOBadCpHO6 OTBOpDCTHE, A BEMECTe
¢ Eefl X HAaROCH. _

Yafora KOHCETDYRIWM C OTRPHTON MPOMHBHOR raxepesil mpo~
BOPRIACE MpH pas.unqm YCHOBHAX: WGMEHANHCH PACXONH BOAM OT
72,3 no I38 u ﬂ:e:. COOTBETCTBOHHO WEHANACH HACHHGEAE M (pan-
MHEOHFH| COCTAB NORABAEMHX HAHOCOR, KoapdEuuenT BGgosadopa OF
0,5 o 0,2 ® moxxox MOTOEA K coopyxeEuMy, HeOGnaronprRATHHM CYl=-
TAeTCHA Taxofl HOAXOA NOTOKE K COODYKOHMY, NPH EOTOPOM CTPOXEHD,
8 CIoAORATENLHO M CCHOBHHE TAYOMHH M CRODOCTH TOTOEa COMBANT=
CR K BHOyEnoMy Oepery. B 370 CAyuse BOIHMK&ET nOonepevsad
ORDEyASMME O0OpAaTHOTC 9HAKA,H Re ofocnevHBaeTcH OTRESYOHHS
ACHHHY HAROCOB OT NOpOra ROXCHDHEMEMRA. Hamocw BaiotHYR® NOX=
XOAAT K DOpOry nocliejHero M, NepeBS&TKBAACE dYepes ero rpedeHs,
nocTynapT B BOA0saCoplHOE OTBEpCT¥e. [l09TOMY ZARMEA OoTRpuTON
NPOMHBHOE Taaeper AOTARA COCTAPIATH HO MOHES MONCBREK ANEAN
mopora BOfONpHewnErRa, TOrAE HaHOCH, NOACMEeZEEe K NOpPOTY, He-
PEXBATHBADYCA OTEPHTOR mpoussHEON ranepeefl M HanpapiAwTcH B
HEREHE Osed coopyxeHER. [Ipe HeONaronpHATEONM MOZXOHe NOTOKA
K COOpPYKeHH® OCHOBHARK MACCA HBHOCOD NOCTYNASY HE YapEa Top-
HOBOE OTREpCTHE OTRPHTON nNpOMMBEOM raneped, a wepes IrpedeHs
HAPYKHOE CTOHKK.

Kax nokxasald KCCHASHOBAHEA, NOCTYNNEHHS HAHOCOB B OT-
EPHTYH GPOMHBHY® I'afeperw Uepes 66 HaPYXEYW CTEHKY HEO CHUKAGT
yCHOBWA B0708alopa Oes 3aXBATA XOHEHHX Hanoco®. [pH Bogosado-
pe, pocruramges 60-90%, KONNVECTBO WAKOCOB, BOBNOUGHAMX B
BOZ03a00pEOS OTBEDCTEE, cOcYaBaAeT 5-I0% or olmero KomWNeCT=
B& HAROCOB HA yano, braronaps SPfexTABHON padoTe OTHpPHTOM
NPOMEBROK raloper B weHbWofl YYBCTBHTEABHOCTR ee K YJCNOBHAM
NPOTERAENA NMOTORAR B pycie, MOABATACH BOSMOKHOCTE COEKPATHTH
ATMHY DOABORAROTO pycla Ba ~ 25%, YOTAROBME €8 DABHOM.
3.553,, BHECTO EEFH.

i
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TagiM 06pasoOM, B Pe3yALTATE NAGOPATODHHX HCCAEAORE-
Eufl Ouna peROMeENOBAHA CcXeMa TELpoysia, FECROIBRO OTIRYAR~
gasicfl 0T pagee SampOEKTHPOBAREOM (pHC.2 )o Covera-
HHé B 570# CXoMe HREOCOOTOONHON CTEHEN, MOPOTa BOAOMDHEM-
HHEA K OTRpuUTOR npoMuBEOR ramepel 00eCHeqEIC OTHOCHTENBHO
yoneuryw Oopely Cc HOHHHMWE HEHOCEME R MO3BONHIO MOBHCHTE
goafdnmeerT Bojozadopa Ges saxeara AOHHHX HeHocoB 70 0,8,

JTHTEPATIPA

1. Yuagor A,I., Homoxos B.H., Axurac H.A. HuakoHamODHHE
Boj02afOpENe y2IH {epraEcKOr0 THOA, TaEKEET,
Haz-Bo AH YaCCP, I%2,

2. Twwapopa P,B. Peayaprard zaCoparOpHNX MCCIeNOBAERE I'Mi-
poyssia Ha p.Baxmadpex, "BonmpocH I'MAPOTEXHMER",
BuN,26, Tamgxenr, Hagz-Bo AH ¥YsCCP, IS65.
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A-ATNIAHOR

TEROTOPWE BOMPOCH SOPMUFPCBAHRA MECTHOTO PASHKEA
MPA OFTEXAHAR NPEIPARL

CaowMBL (ACA cEcTeMA GepeTOIRUATHEX cOOpyrXoEMil Ha
Axyrapse npeacTasmAeT COGON npopodbEHe AaMOH OGBANOBAHMS
¥ HOMIUIERGS GO BMUOpeMd W3 radHoHHOH, MO0 KAMEHHO=-XBODO=
erTiHof tnamkt. KoEerpyROEs BOOp, OCYCIOBTHBADNHAR OTMMM
noToK: 0T JAMMNASMOI0 yYacTHA Oepera M NMUARNEHWE BHCONHXI
ADRAOHENY cRopocTeli, cnocodeTEyET BOSHNKAOBCHNW 3HAYM-
TeNsENY TAYOEH pasuisa, pocrurapimEx I6-IB M.

B nocioAnEEe TOAM HAMOTHNACH TOHJORIWA SGIMTH pad~
WEBAGNYY yUneTrRop Gepera NHOD UMYHTOBHMM CTOHEAMH, IHOO
cucTencl NpOAONBHMEX KaMd ¢ OGNMOOBKOR RAMODPHNX OTHOCOB
MUCEWHE To)AUENNMH OfeXjaME, DT0 DHSBAE0 Jonsuefl yoroivw-
BOCTHL MPOJOTLHHX ROHCTDPYKUXH, NOCRONBKY rayOuHu pasMiea
pa 40-50% nwwe, weN y monepeumsx. CTDYRTYPS NMOTORa M §Op-
MEpOBAHME DASMHBA NMpH OCTORGANY NPORONEHON WNKM nNomepevmof
nIperpajs RAYeCTBOHHO H EKONWYECTBEHHO OTAWYHE, OJ{HARO JO
BEACTOALET0 BPEMGEN HeT AO0CTATOYRO NOppOGHO paspadoTaHmoTD
HOTOASE pacuysTa MPOrHOSKPyeMOoft IMyONHEH pasMuBa ODH Npo-=
AOHBHOM DACTONOXEHHHW KOECTDPYKNHH, BONBUNHCTBO HPHMOHAKWHX-
cR HA OpARTHRE saB@cEMOcTeff mocHT ofumdl xapaxTep M JuR yo-
HORMH AMyHADEM 38YACTYV HONDKEHIOMH.,

SasKcHMOCTS, npepiomcEnas C.X.Acansqunen /I/ mus
yeROoBKE MeIXOSOpPHHOTHX IPYHTOR I0%A, AAST POSYALTATH 70~
CTATOYHO XODOMO COLNAje He ¢ BHCHODHMOHTAABHNMH N HaTYD-
Aemin pagEuus /57, OOumli pspy percvengyeumolt SABHCHMOOTE,
nprxepeweancs olosnavenkit C.X.ACaneanne, cueLyommi:

g k. (Ve
Hﬂ-hm[f P e f):!
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W AN BAPASHTA C BOPYMMAILNOA CTEEEOM, MOZBEDPrHYTOro At=
TANEROf SECHEpEMEHTANBRON DPOPAsOTKS

o 1+ 45 -1)

SancaMocTs (I) UDPOAYOMATPEBARET IPH BOIMOXHNX DOXE~
M3 IBEXGRENE E8 YyUBCTEe DORE: CCTECTBOHHNM pexMM DoRE, DPo-
®MM noANOpA B Bepxmex Upede E peXMM DASMNEZ CCROTHOHHEM M0-
PoR0M B HEREeM Oxode. PaccMorpEM nocHefmmil cxyualt xan Haubo-
fnge wetxaronpuesnEfl, OPOAHANEANDOBAE EERKOTOPHEe NapaMerDi,
BXOZSEe B PACRETHyO GODMIUY.

Beawwuna EoaffunmrenTa pacrerRaHEf [ oODpejeleHA M-
miprgeckn /5/ § JnA pacCHMATPMBAGMOIO YACTHOI'O CIYVUAH Dabe
#a 0,2, Yrox araxn o u rayomEa /7., SENAOTCR BaxHOUEN~
M $aRTopaME, OUpoueNAvEEMHA TadapHTANE PASMNEBA, B OTMMHE
0T cAyuar O0PeRAHER NOTOEOM HONEPOYHOR mperpagd IpH Mpo=
FOREBRON PACHONCEEHEYM KOECTDPYRI[AH ol msmsercs mepemenuch
BORRYREOR, FROARUYHBARGOHCH N0 Mepe PasSENTHA MpoNecca pas-
MMBA, YTO BEChME IATPYRRAET IO TOYHOS ONpegeldemde. C yBe-
N{YeHNeM JI¥a ATAXE JBOXNUNBAETCH INONAZH NPENATCYBHE B
MNOCKOCTR NepHeRAARYXApECE EaderanmeMy MOTOEY, T«0e« NMDE
NPCRHX DABEMX YCHOBEAX BOBpacTaNT rajapRyd OTpPaKeEEON CTDYN.

B ZadopaToODHEY VCXOBNSK ONpeialesHs BeamwsEN of
WOCHAS OTHOCHTONEHON cTalMINSAmNE NpONecCEa paswdBa HE npeg—
oTaRnge? 0COCHX BATPYNHOHME NPE HAAWUMA BEKTOPOR CROPOCTH
no cysopay HawepsHENfl, B EaType 5T0 OCNOXEASTCH MBOrCOUpe-
SHO¥ DepeMeHEMX, ENNANENX HA KOHEYANE pOsSyABTaT. Tail, UDR
MapacTaEN® NaBOXKA BOAHTMEA YITA ATAKA CYNOCTBCHEC CHE= -
KA8TCH B4 CUET YNONAKNBAENA NPOZOXBEOTO N NDOOEPEYEOTO YH-
fIORCE, A TAXXe MOEBUET? RERSHEA noCouEeRf ®. OCEpOARO3. How
npuxep, » pafioEe r.Hykyca, 00 ZaRmae BECHeAMDNE ['EApOMpO~
oxTa I266 r., OMn SefEKCEPOBAR MOXNHEM TOPABOHTA BOZH H2
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50 cM P TeUEHHE JABYX CYTOK. JT0 NPEBENO K TOMy, 4YT0 MOTOK
nowex Yepes OTMelh, Xe#CTBOBARNYD KAK HANDARIANEAA, ¢ H3=
MeHEHWMEM yI'7lla cBana Ha yuacTee aclirmma ¢ 55 7o 159, Io-
KATBHOS NMepedopMEpOBAHME DYCI0OBOM NOXKOHMENR ¥ PasMHDaesMoro
Gepera NpMEeX0 K CHUXESHWD IOyOMHW HA 6 M, NpPH STOM nojoca
pasMuBa BHTAHyZAach B AAMHY Ha 300 ¥ ¢ OZHOBpPEMEHHHM 3aTy=-
XAHMEM NPUOPEXHQTO BOZOBODOTE.

Takwim o0pasOM, ANA OXHOPD M TOI'O X Y4YacTKa yIoxn
2TaKM pA3NH4YEH W 3ABHCHT OT pexWuMa pexn. Haudomee Eelmaro-
NMPEATHHEM JOA yclopuif AMyfaped ABAAETCA PeXHM cnaja MaBoi-.
K&, HOIZA AMMANTYAH KONeOGaHmi TrOopu3oHTA BOAH NOCTHrADT
maxcEMyMa 0,5 = 0,7 w/cyThE ¥ ocofeHHO CHIBHO CKa3sHBaeTCH
BIRAHNEe penbeda AHA. Ja pacxof, COOTBETCTBYNIHMR BTONY Chay-
Yap, GCrezyeT npuHHMATE 20%-HyD o0ecmedeHHOCTE. Benmuuma
BOSMOKHOrO YIfla ATAKM MOEeT ONTE NPMHAATA DABHOR YTy MExny
JepercRoft TMERSH B AREHe]l MAXCHMANLHHX TNYOMH HA NMOAXYOAEe K
pacCMATPUBAEMONY YHUACTKY DExH,

B mavansuuil nmepmon pasuuBa CTpYHA, NOAXOAANAA K Mpe-
rpaje, ognagaeT CROPOCTED, DABHOM MAKCHMANLHOMY 2RaYeHAD
cpexnefl Mo BEPTHRANAM, B npouecce pasBMTHA rafapUTOB BOPOH-
KM pasMypa CKOPOCTE HAOErapmero MOTOKA MAfAGT M B MOMEHT
crafunmaauve He npesumaer 0,5 + 0,7 me llorounye pacxomH
YacTH CTpPYH, MAYNSH BAQIB CTEHKH, CHMXADTCA, 8 MHTEHCHE-
EOCTH MOOEPEYHOW IMPKYTIANENM BO3IPACTAGT. MEHBMAR 4YacTh OTDa~
XSHEOf CTPYM HANpPaRRAETCH BAONE CTEHKM, a CONREIAR = B CTO=
poHy, WLOZ JrAOM K MOCTYNATAARHOMY ABMXOHED NOTOKA, 00pasyd
NPAXOHETD CTPYD, Beepoolpa?E0 PACTeKADNYDCH [0 OTXOCY BO=
POER#. BEXOZ Ba JIHEEHYD NOR&PNAOCTE NDOMCIOZMT DO AYyre
[ = (1,8 = ]’.,,_‘E}h'l:qJ C OBHTPOM B TOUKE BCTpPEMM MOTORA CO
CTEHHOR.

lipoueee B NpuncoHsof OGNACTH HOCHT HEePaBHOMEDHHE Xa-
paiTep, BWXPA BOINE CTEHEM MEPEMEwanTCA KSK B rOPH3CHTANE-
HOM, TAK M HEPTHXANBHOM HANpDaBIeHNAX, TTC ONpejenneT Henpe-
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‘PHBHEFO OYARCANMD cKopocTelf B XAOTWIHOCTH SMUp, SHEARONEDE-
MEHEHES NyIBCAOROHEHEHE JCEODEHMHA CHEXANT CONPOTHBAAEMOCTH
pasMHBY OTAEeABHOY YACTWIH M, EOTZA AMHAMAYGCROE YCHIHE,
sanavueecs gymemuest o ; A ; [ m Y orasusaerca Goms~
me COOCTBEHHOTO BECA WACTNIH K I'MAPOCTATHYECHKOIO JAaBie—
HEfA, MDORCXOXRT B3EBEWMBAHME M BHHOC IDYHT8, JIA GONBNHE-
CTEE NPARTHISCEKR BCTPEUADENXCH CAYYAER pexkM o0TeRARNA
YACTRAOH BCerma OyaeT TYpPOyAeHTHHM, Y9TO ONpenelfeT KBajpa-
TRUHH{ BE7 S3ABHCHMOCTH JUIH HepasMupanmei CKODOCTH.

AHanws CONBEMHCTBEA CYMECTEYOMMX JODMYA KK XOTa-
pPHJMMUYECKAX, TAK ¥ NORA3aTelbLHNX, CEMIETENBCTEYeT 0 BHa-
YHTENBHEX DACIOMJOHAAX B BeIMUNHE ‘E:, A MENKO3aDHNCTHX
MATEPHANOB (dé I,5 um), Kax mpamuno, OHE OTREEYEADT yO=
JOBHAM DABPHOMEDHOT'O JBAXEHHA, B TO BDEMA KaX NpPOTEKaHHEE
NPEACHEOR CTPy® B BOPOHEE DasMHBA MOXHO IIENE YCIAOBED CUR-
TATH DABHOMEDHHM B NpEZeNax BeCHMA MATOI0 @pﬂmenrﬂ, E&K
910 fexaeT B.W.Cryzesmgmmros /4/.

Hemonssys ypasEeEse DepHYNAR, OH NMDHXOART K oOmeMy
BHDAXEEND BHAA

Y = L,15V7 VAL (ha)®’ (2)

SaBHCHMOCTS NMpOCTa MO CTPYKTYPE, EMeeT KBaJDATHYHYD pa3=

HepHOCTE, CMpaBefAHBA IAA LWHPOROTO ZMANas0HE ZAAMOTPOB

PYCAOUBHX OTNOXeHH{ M XOpOEO COIMACYETCHA C SRCHePHMNeRTANE-

HHMHE RBHHEHME, PacyeTEan JopMyZa BHBEZEHA K3 YCIOBRA

A = @.:H?;ff s BCIEZNCTBHEG YEero 4IEH e, ofpamaercs B I,
970 un.nu:lem;?a BMONHE CNpaBefiNBO JAA NpAMONEHSHRHENX

YyY8CTHOB DEE NpH Ez-d,' 1000, rpedyer yrowmenmii zaa pycen

C OTHOCHTENBHO{f EepOXOBATOCTEN Ef,L > I000 n nopumesE0f TYyP-

gyamrzamuell moToka, OONYHO BOBHMEADmeR NpE OCTCKAHMM COOPYy=
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xenuit, SEaYeHMA Hepaawwpapgmed CHOPOCTH JAA MeNKO3eDHMCTHX
HECBA3HHX TDYHTOB, BHYMCASHHOM no Bupaxes¥p (2), B 9TOM
CHy4ae OKASHBANTCA SABHMEHHHMH Ha 20-25%,.

llpoBefcHHNe SKCNEeDUMEHTAlbHHE HCclefoBaHKA, OXBa-
THBUKE AMANA30H 3IHATCHA} g‘- = 500 = 3500 ¢ wmenxo3epHM=
CTHME AMYAappMHCHKHMH NECHaMH, MO3BOJHAH BHECTH HEROTODHE
KOPpPEKTHBH B 3aBdcHMOCTE (2). Takum oOpazom, dopuyna Tpi-
odpeTaeT BRX

V= 0,557 (hd) ™" 3)

Pacyer nporsosmpyemMoll rayOWEH pasuHBa 00 QOpuyne
(I) memeTca noxGODPOM, TAK KAK CKODPOCTS 1?,,,,. =V ssamer-
cA fyHROuelt TOMWMHEH CTDYM Yy AHA,

SHAYEHMA NPUIOHHHX HepaSMHBAOIHMX cKOpocTeff, nMOMEMO
Gopuyau (3), MOXHO olpefendTs N0 HOpMaM [MaBTMIpO3HEpro-
crpoa (CT 24-4396), mudo no sasMcumocTH H.H.Jlemn anA KRR~
PATHYHOTD DexMMa ofiTexanus /2/. 3ammcumocTs (3) AOCTATOYHO
TOYHO YUXTHPAET 3HAUEHAR |/, AAA HAWETO CIYYam B MOXeT
OHTE pEROMEIOBAHA K MpHEMEHEHHD, O 9eM CBHASTEeALCTBYNT
NPKBOAMMEE HUES DKCNCDUMEHTANBHHE IAHHHG,.

Cxena momensHOl YCTAHOBHE W METOAMKA MpOBElEHHA
OMHTOR SHANOIMYHY ONMCAHEHM B padoTe /S/. B menou Gumo
NpoBeieH0 28 ONHTOR, OXBATHBOMX ZOCTATOYHO MMPORME AHana—
SOHH PACXOJ0B, TAYOHH M YI'IOB ATaKH. DeAWYMHH PacxomoB
BaperpoBanw oT 50 po I00 n/cer, yraw aramm - oT 50 70 659,
TIyOHHH pasMuB4 BO3NEe CTEeHKH — 0T 5 70 55 cM. [locHONBKY
npopaioTke NOABeprcA ciiydall pasMHBa OCBEINIEHHOR BOZOH,
Nnojia¥a HAHOCOE HE MPOHIBOAWIACH,.

[porEeavpyeNHe IMYyOHHH DASMHES HAXONWIHCE MO BHpa-—
xenEp (I), mocle 4ero COMOCTABNANMCE C OMHTHNMU (DPHCYHOK).
Benganua npuaoHRoW HepasmuBanmedf CKOPOCTH NpPH paciere
ﬁéﬂmﬂ onpeAenAnachk ¢ ydeToM Bupaxesns (3), a Tanxé mo
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Puc.]1 ConocraBneite MPOrHO3UPYEMORt M HAKTHYECKOW TAYOHH
pa3wNHBa:
O -npu ‘pacueTe no Wopuax I'MApOIHEPrOCTPORA;
@ -Toxe no dopuyne (3);
A -no fopwyne H.H.JMesn



439

AOpMaM I'nmaBsImzposmeprocTpoR ¥ fopuyae M.H.Jlesn. C pensw-
Goxbmelf HAIMAAHOCTN HA DHCYHKE COBMENEHH DESyNIBTATH pacue—
TOB 110 TpeM HASBAHHHM MeTOJMEAM ¥ NMpPOBEJEHO CONOCTARICHHE
¢ darTHYECKMME JNAHHHMH,

HoaudecToeHHAA ONEHKA CBA3M MexHy farRTHYeCcKEMH IMy-
OMHAMH Da3MHBA W TeOPeTHUECHWMM, IJONYYeHEHMH oo dopuyne (3),
MOXET OHTH HafiZleHa [ODH MOMONA K3BECTHHX METONOE MATEMATH-
yecko# cTaTHCTEER /6/.

KoapiunmenT KODpeNANMM MEXZY pPACcCMATDHEACMHME BEIM-
qHEAMHA 7 = 0,94; cpeaEexBajzpaTHuYHOe OTKIOHEHHMe 2,78 cM;
cpelHee MpONEHTHOE OTKIOHeHWe = 5,05%; BO3MORHAA OMNMOKA KO3~
fmuuenTa xoppemague +0,008%, T.e. AnA HauOonee HeONarcnpEAT-
HOTO COYeTAHHA Hp 1008 H Hp;pa.qrm meen ¥ = 0,955,

I'paEyAoMeTpudeckKuil CcOCTAB PYCNOBHX OTIOReHMH#t, Mpez-
crapienmnx neckamm (& < I,5 MM), B CpeRHEM W HUKHEM Teye-
HME AMYZADEM XOBONEEQ OZHODOZEH, M BIMAHHE OTMOCTHM Ha HOp-
MMpOBaHHE BODOHKH DASMHBA CHASHBASTCA B MEHENEH CTENEHH,deM
E NpeATOPHHX YYACTKAX. JTO NpPMBOAMT K 3HAUMTENBHOMY yBENM-
YeHMD BPEMEHH CTACHIM3aNMM DA3MuBa B BKcnepmsenTax (Ao 20 1a-
coB), HalGnmmecHRA nNOKasann, YTO parkuMy OTMOCTKH YHDYNHANTCH
KaK 3a cueT pa3padOTKM BODOHKH MO IIyOHHE, TaK H 3a cYeT no-
CTYNAEHWA HAHOCHHX CHONMEeHHI. .HPH 3TOM OpOCAGXHBaeTCA YeTHOS
arpiepernupopan¥e ¢parknuKil no rIyGuEe BOPOHKM, HKpuTepuewm, om-
peZelAnmMM NPERpaneHre Nponecca paswvHBa, CAYEHT BEAHIHHA
CKODOCTH NpHUAOHHON CTPYH, SaBHCANAA OT IMaMeTpa YacTin K
royOoRER (3).

BupaxeHHe pacdueTHOI'0 AMaMETpa 4Yepes cpefluM# IHaumeTp
4acTHI OTHMOCTRH MDEBOAMT K CYMECTBEHHOMY DacXOKACHHD C 3KC-
nepuMeHTANBHEME faHHuMu. Tax, B3 IS5 omurax cpepueft auameTp
roneOanca B npegenax 0,I9=0,27 ma, Mexny Tewm Kaxk Hadnppae-
MHe TAYOHHY BODOHKH DasMHBa OTIEYamMch: HAa 30-45%, 310 HaBo-
AAT HA MHCAE O NMPABOMEDHOCTH ONpejelleHMA BElWUMAH E{, oo
NPOMEHTHOMY COZEPEAHMD KPYNHHEX Opaxnuit. ABanua IpaHyAOMETpH-
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'QECKHX KDHBHX, MOCTPOEHHMX MO MATepMANaM 42 OnMTOB, NORa=
SHBaeT, YT0 HCOONB30BAHWe BeAWIHAH 25% mo mecy /3/, B Ba—
meM crydae NPEBOAMT X SHAYSHHMAM DPACYeTHOrO AMaMmerpa,dnus-
KEM K CPEAREMY AHameTpy cMeck, OnTumMansiioe pemeRHWe XapT
pacueTHHE ZMAMETDH Tex Jpakmmit, MONA KOTODHX B CMECH CO-
cTaRNfeT He MeHee 5% m He Gomee 20%, T.2. B cpegHesm I2%,

Mmes AMTONMOrHYECKHE pPA3pPE3H MO mypdaM pacyeTHOT'O
CTBOPA B JalHHE MEXaHHYECKOrO cOcTama, HEeTPYAHO ONPEAENHTE
BOSMOXAHHE AMaMeTp OTMOCTHH,

BHEBOAHNH

I. llpe onpezeneruyu rayoMHEN pa3MHBA § OeperoBHX
EpenneHrll pacueTHYD BelMuuNy yIZa aTaKkM clexyer OpaTh Kag
yron mexzay xwnmefl CGepera M amnuefl MARCHMANBHHX IAYORH HA
MOAXCAEe K DPACCMATDRBAGMOMY YWACTKY ANA NepHoxa pPacXozom
20%=noft o0ecnmeYeHHOCTH

2. BenuunHa HepasMMBaOmel# CKOpPOCTH, COCTBRTCTRYRHAA
crafuaEsamuMA TOYOWEH BOPOHEM pa3MBa, HAXOQUTCA MO BHpaxe—
HD (3).

3, BupaxeHMEe pacueTHOTO AWaMeTpa OTMOCTKE Yepes
cpeZuHR AMaMeTP CMECHE ANR yCROBEHM MENROBEDHMCTHX TDYHTOB
HempMemneMo, 3a pacueTHHi gmamerp B opuyne (3) caeayer
NPEAMMATE AMAMETD YACTHIN, KOTODHX CONEPEMUTCH B cMecH I2%
00 BOCY.
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S5« Tymanos A.A. K BONpoCcY 0 I'myOMHe MECTHOIO pasMHBa B
wenxonecuanoM pycue, Tpyms CAHMAPH, sum.II7,
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6, flkopnes K,[l. MaTemaTMueckag o0paGoTKA pPe3yNbTAaTOR Ho—
wepennit, M., ®Hswarrus, I950.
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3 YONIAHKYAOB

HEXOTOPWE PESYABTATH NONEBHX MCCIEZOBAHAN
ACMAPEHHA C JMHOW BIATOADBHBO{ PACTHTEIERHOCTH
B HMSOBRAX p.BAXD B I%7 r.

OgemM ®3 $AKTODPOB, BIMANMEX HE HCOapeHMEe C BOZHOM
MOBEPXHOCTH, ABIAETCHA 3apacTaHMe eCTECTBEHHHX BOJOEMOE,
BOJOXDAAKINE B JCTHEBHX YJACTKOB DK BOZHOR pacTHTENBHO=-
cTED., OONYHO BOXAAA PACTHTENBHOCTE NOABINAETCA B MECTAX,
ray0EHa KOTODHMX He OpepuuaeT 2 M, [pH ONEHKe RCHAPOHMA C
BOAHOH MOBEDXHOCTE BOBHEKAET HEOOXOAMMOCTE yUeTa KOAHTO-
cTBa BOJAH, KOTODYD HCHAPANT 3ApPOCAH BIAroNuCHEON pacTi=
TeJlbHOCTH, OHax0 B ZAHHOE BpeMA HET GAMHAOI0 MHEHHA 0 Me-
TOAHKE pacYeTra HCNApeHHA C TARKOT0 POAS PACTHTENBHOCTH.

HcerenopaHRA HCMapeHMA C BOAHON NMOBEPXHOCTH, NOKpH-
*Of pAacTHTENBHOCTHY, MPOBOAMNMCE B HamNEHR CTpaHe HAYHHAA C
1935 r, OpEuM M3 NHOHEPOR B 9TOH OGMACTH ABENCA A.M.ApH-
urelts /I/, KOTODHi M3yuanl MCUAPEHHE C BORHOR NMOBEPXHOCTH,
NOKPHTOR I1ABANEMME PACTEHMAMHA. ONHTH OH NPOBOAKI B CTEK-
AAEEHX AKBADHYNMAX, KOTOpHE SKCNOHMPOBANNCE HE OTHPHTOM Be-
paExe., B pesyabTaTe STHX HCCNEA0BAHRHE ADHETEHH NpHEEN K
BHBOJ[Y, Y70 MCNApEHHe C BORHOK NOBEDPXHOCTH, MOKPHTOW mia-
paxuell pACTRTENLHOCTEN MeHBEE, YeM HcIapeHMe C OTEDHTOM
BOZHOM NMOBEPXHOCTH,

B 1935 r, C.H.Pynenxo mposozmn nox JeHHHTpagoM
HadnoieHHR 38 HCMapeHMeM ¢ MAHHHKA, MaHHAWMK GuN nocaxeHd B
Epyrnufi MeTamnEvdeckel cocynd, Mmiowagsm I hiai caoft BoAH B
COCYAE JNOCTHral HECKONBKHX CAHTHMETpOB. PANOM OHN yCTAROD-
AeH NUA CPAaBECHMA AHANOTHYHHN HcnapATeXs ¢ BojoH, B pe-
3yNBLTATE MCCAENOBAHMA OKA3ANOCH, YTO € MRUA MO OKTAGPEL HC-
napeHde ¢ MAHEMKA OGuno B 2,3 pasa OONbEe, YEM B MCMApHTERS
Gea pagTeHHi.
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Bonpocos HHTEHCEBHOR TpaHCOMpAUNM TPOCTHNKS B J6i1k~
7@ p.HKypH H Ha oBepax Myrascxoff HHBMEHHOCTE BAENMALACH
M.H.Beilneman /1947, 1949/, OnpepencHMe TPAHCOMPALME [IPOBO-
ARIOCH METONOM OHCTPOIO BSECMMEAHHA CPEeSaHENMX dacTeil pa=
cTeHEf,

Ha Borycnasckoff crasmuE HA Jxkpamse B I95] r. Ouwam
yCTAHOBIGHH 2 MCnapMTelf, miomaaso 0,3 ® I ¥ ¢ ocoxoBOl
PaCTETENBHOCTED, A CPABHOHAA OpanHuch ABA AHANOIWIHHX HO=
napaTens ¢ BOAOH. B peaynsTaTe OMHTOP OK&3ANOCEH, WTO Cyw=
 MAapHO® HCNADEHHEe B HCNAPHTENAX C OCOROBON PACTHTONERHOCTHD
B HECKONBKO pA3 OolmEe MO CPABEEHED C HCOADATENME ¢ b=
crot BozOM,

CnepyeT OTMETETH: Takxe MccregomamsmA T.M.Tleasdyx /3/
R H.C.Cooenosa /5/ B aexbre p.lnu, 00a aBTOpa NPARIM K R
BOJY © TOM, 4YTO HCHNapeHde ¢ 3apoclieft MpeBMuaeY MCNEPEHHO
¢ oTHpuTOM BOZROM noBepxHoctH B I,4~1,8 pas, A.¢.0o0pa /7/
NpOBOAKIA HAGNDAEHMA 34 MeMapeHMeN ¥ TpaHCTHpaUded B Rens-
T0 P.AMyZEpEH, [IpE OonpefeseHEN TPAHCNMPALEHM NPEAMOHAACH Mo=
TOX GHCTPOTO BEBEHNNEBAHER CPO3SHHMX AHCTHER TPOCTHKKA.
fopm CUMTAGT, YTO HcmapeHMe c sapocrefl B 2 pasa COnBEC HO=
napeHws cO CBOCOAHOR BOZHOW NOBEpXEOCTH, BONes NETAIBHHS
HCCNON0BAHMA MCNADEHHMA ¢ BOAH, SapocEmef DACTOHRAMM, OPOBO-
Aunnch B l'ocyaspcTBeHHOM [MApONMOTHYEeCKOM HHCTHNTYTO c 1945
no 1962 r, HEa TeppHTOPHE Baxpalickoll EAYyYHO-HCCAGZOBATEN:~
cxol naGoparopum, Ha HuxHegoBMIKOH CTOROBON CTAHONM W HA
osepe Puduui Coxpun p 3aponxne, B pesynsrare (WN0 yOTAHOP=
neno, 9T0 B cpepiHeM AR ychoBMi Bampan rosddHoMeHT mepeID-
JIA OT HCMADGHHA C OTKPHTOM BEOAAOR NOBOPXHOCTH K HCHADOHED
¢ sapocneft pasex 1,6, QnA DAsSmAYHHX THMNOB BOXHOR pacTHTENE—
HOCTH oT0T RoajdumuenT Mameuserca or 1,50 zo 2,00, o ma=
MepeHHAM HAa o3epe PulHuM Coxpua 3T0T KOSPPHOHEHT OKABBACH
papmm 1,9,
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Ha Hemmfickmx osepax F.Canmapos ® E.H.MrsHaesa /f6/
MPOBOAMAK HAGKNIEHMA MO MCMApeHHD AWKON BAATORDOMBON pa-
CTHTENBHOCTH (poros, TPOCTHUK, pHECT) C MOMOmBY MCNapH-
renet ITW=3000, yCcTaHOBNEHHHX HA MOHTOHAX CPEZM eCTECTBCH-
HHX 3apocieit, Mcnmapenue onpefeNAnock OAWH Pas B CYTKH MO
M3MEHEHHD YPOBHA BOAM B Ycmapurtene, [loNyyeHHHE BEIMYMHM
Bechkua 3HAYRTENBNHH. CpepnerosomBoe OTHOmNEHME HClapesds ¢
TPOCTHAKA K MCMAPEHHD C BOLHOW NOBEDXHOCTH, paBHOE 4,

Gonee yeM B 2 pasa NpeBHmaeT JaHHHe APYTHX ABTOPOB 00 MO~
napeHdE ¢ JMKof BraronnGuBof pacTHTEABHOCTH. Eme Gonee
JHAYHTENEHAA pasHMUNA HalApZaeTCA NpPH CONOCTABNGHMM BEll-
YHH CYMMa&DHOTO HCMNApPEHMA 34 MeCAOH MHTeHCHBHOM TpaHCIMpa—
OWE, ABTOpHM yTEEDEAawT, UTO "BO BpEMA RHTEHCHMBHON TpaHc—
NADAIME CYMMADHOE HCrapeHEe C TPOCTHRHXOBHX 3apocief NOCTH-
ranc 70=80 MM B CYTHEM ¥ NPeBOCXOAKNIO MCNADEHHE C MOBEPXHO-
¢TH BOAH Gonee,4YeM B ceMb~BOoceMs paa™ /6/.

[lpEBegennte NpAMepHd CBUASTENLCTEYOT O 3HAYNTENBHOM
NpeEHEeHHE HCTapeHMA ¢ BAaraiodMEoll pacTRTENBHOCTH HAZ Ho—
napesseM ¢ OTKpuTOH BozHO@ nopepxsocTH, OpHARO HMEDTCA He—
KOTOpHE NAHHWE, YTO 3TO MpPeBHUeHHE He SHAYMTENLHO. Hanpe—
Mep, A.ll.Bpacrascknii u K.B.leprusa /2/ (pallosy ocpoeHus me-
NEHHHX M 38KCKHHX 3eMenk) NMPRUAM K BYBOAY, YTO BEeNMYMHH HC-
napeHds ¢ BOXHOHM NOBEDXHOCTE M ¢ 3apociell AMKOM BAArONDOH-
PO pACTATENBHOCTH NpAaKTHYECHH COBNAZADT, [l03TOMYy MMM BHCKa-
38HO NMpEeANoONOKEeHME O TOM, YTO 3apacTAHHE HE OKA3HWPAET 3IHA-
QULENBHOTO BAMAHMA Ha HMCNApPeHWe. PANIMYAHE MHEHMA O Beandu-
He MCNApeHHA c aapocnef Auuoll BAATONOOHBOW DACTATENBHOCTH
B cTeNeHH MX BIMAHWA HA MCMapeNHe C BOLHO[ NOBEPXHOCTH NoO~
OyARNO HAC CHOBAa OOPATHTBRCA K 2TOMY BOMDOCY.

Hamw uccnegopazms (nero 1967 r,) Owny nocprmeHu
BONPOCAM HCNapeHAA H (ODMMDOBAHMA MMEDOENMMaTa 3apocief
ANKON BUaronndnsoff pacTHTeasHocTH., FadoTa npoBOoxMIack Ha
TEDDHTOPEH 3anoRezHEKA "THTpORaA OanHa" B HUNXHEM TeYeHNR
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p.Baxu, B arou pafloEe pera 4acTOo U3MEHAET pycno, obGpasys
CTAPHION ® O3epa. HexoTopue 3 HMX M cefiwac HaxogaTCA NOA
HenocpencTEenNHHM BIHAHMeM p,Baxm, OzHolt ua ocoleHHocTell
STHX 03ep ABARETCA pe3Kkoe RonelanWe ypoBHA, Pasuepu osep
0T TOZAa K TOAY CHABHO W3MEHAOTCA, TO YMEHBUAACE A0 HEO=
KOIBKHX AECATHOB KBAADATHLX MeTPOB, TO yBeAWUMBAACh A0
342 Dlz. HamConsman rayOmEa osep Koxedmerca 0T I-2 Ao
6~9 M, Ha Bropoit nopnolimennoft Teppace p.Baxm pacnono=eHH
03, I'yaurosckoe, lEpnukynsexoe, Kupmeunce, Tyxnoe M 2D,
KOTOpHEe HEEOINA He sanWBapTcA BaxmeM, B HacTOAmMEO BpeMA
OHM mMTANTCA Ba cYer cdpoca BOJNH ¢ xnonxopux noxef. Bopa
3 DTHX O3epax JAOBOABHO CMABHO MHMEDAARA30BaHa.

Kamqar oro-samapuofl yacTw TaaxupxHcTaHa, I7e pacno-
nNOXeH sanopepHMK "Turposas Canka", = KOHTHHeHTanbHult, Ha
RAKMAT CHMNBHOE RBAHAHWME OKASHBAET pacnoNoOXeHME I'OpHHX Xpel-
T08, BHTAHYTHX B HMPOTHOM HANDABNEHMM, OHM 3amMmapT padonr
0T NPOHUKHOBEHHA C CEBEpPA XOMOAHWX BOSAYOHHX Mace, Jero
XapRoe M cyxoe, 3uMOM moroaa HeycToHuusa. [lo naHHuM Me—
TeocTasnuB [rnax M JXRIKKYAB, HauGonee ONM3KO pacnONnOXEH-
HMX K Ba8N0OBEJHHKY, MOEKHO OXADAKTEPH3OBATL HAHMATHYGCKHE
YCNOBHA CHEAyOmMMK NAHHNMH: CDOJAHEIOXOBAR TEMNEDATYpPa BO3I-
Ayxa specks cocrapaser I5,6. MakcHManiHad TeMneparypa BOg-
Ayxa = oowugo +40°, Tak, TemmepaTypa BOSAyXa B Teud B 38~
nosegEEKe B Wmne 1958 r, goctHrana +46°. AGcompTHUY MuHMN-

MYH = 25.50. (pogonxuTensEocTs OGEe3MOpPO3HOIO MEPHOJA COCTAP-
nAeT B cpexEeM 222-232 ZXEA. B NeTHHe MeCAOH, KOIJa TeMmepa—

TYpa OYEeH®E BHCOKA, OTHOCHTENBRAA RIAXHOCTE BO3INYXA NOER=
xaeTcA 10 I[4=20%. B owMHMe MecAld 3IHAYEHHA OTHOCHTENBEON
BIaxXHOCTH npepumanT 70%. Ocazxm, BuMazammee B AAHHOM pajto—
He, OYeHb HeanauMTensbuw (52,8 mm B Jmumukxyze w II3,5 mu B
Huxaem [Anz=e). Ha TeppuTOpHM 3AN0OBEAHMKA TOCHONCTBYDT Co-
BépHHe, CEeBepO-BOCTOYHHE W 3anajEHe BeTpH, CKOpOCTE BeTpa
He3HaqMTeNEHa, nopaaxka I, 3=2,2 M/CEK.

T —————
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Jns onpejenceHMA NOTEpPs: BOAH HA HMCnapeHMe B HCONe-
nyemod paffone, OMnM OpraHW30BAHH CHEIMANBHHE UCHAPATENE—
MHE yCTAHOBKM. OfHe M3 HMX pacnonaranachk B cpopuell qacTu
'ynauxoscKOM0 ozepa ® 450 w oT depera Ha naoTy pOMOGOEBRHIHOM
hopuu. Bropas ycraxQexa OWia CMOHTHPOBAHA HA NPAMOYIONE-
HOM TDIOTY, YCTEHORMCHHOM B Iyme 3apocief AUKOW BIATrOX0iH-
"BOj pacTuTenbHOCTE, OKalhmAbmell oaepo. HalNmMAEHHA MpPOBO—
ARAKCE MO NporpaMue MeTEOPONOIHWYECKHX CTaHIMH BTOPOTO pad-
PAAR, ZOMONHCHHOW CMENMANBHAMMH MUKDOKNMMATHYECHAMH H AKTR-
HOMETDHMECKMMM HAGRMAGHMAME, KOTODHE NPelYCMATPHEANR H3Y=
Yenne TEMMepaTypu, BAAXHOCTH BO3AYyXa, CKOPOCTH BETDA HA
PAANKYHHX BHCOTAX HAJ MCnapAnmed NOBEDXHOCTHN, & TAKXE pa-
AMALMOHHOTD DEeXMMA BOZHOY MOBEPXHOCTH M 3apociell TPOCTHMKA,

HaGnmpenue 3a TeMnmepaTypoli ¥ BIAXNOCTED BOIAYXA Npo~
BOZMNECE C ACNHPANAOHHHMA MCHXpOMeTpaM# Ha BHcoTax 2 ¥ 0,5 M
Ha§ REeATeNsHO) noBepXHOCTHED, CxOpOCTh: BETpa WIMEPANACE pPYY=
HHMM YaMeYHHME AHEMOMCTpPAMM HA TEX X6 BHCOTAX. Kak mMoRasn-
BADT ONHTHHE JAHHME, ACATSNBHAR MOBEPXHOCTE B AADOCHHX
TPOCTHMKA pacnoixaraeTcA Ha YPOBHE, cocTamnfwmeM 2/3 0T cpef=-
Hell BHCOTH PACTHTENBHOCTH. Tewmneparypa BOAH B BOXOEME H3Me—
pAIAcCE NP NOMOMM POZHUKXOBOI'O TepMoueTpa Ha rayluse 0,1
M 0,4 M,

loTox npsmofi conkeyHOW papKauMyu M3MepficA MO TepMo-
BNIeKTPAYECHOMY AKTHHOMETPY, @ CcYMMapHarR W paccefxHan Da-
AMAIMA = C NOMOMBD NMUpaHoMmeTpa. [Ipudope GuUAM YCTaHOBIASHH
Ha Oepery 03epa Ha MIOmaAKe MeTeOcTaHuwi, Ha nnory B 3apoc-
JAAX TPOCTHUHA OWAM YCTAHORJIEHH NOXONHEW aNBOEIONMETD M Tep-
MOBNEHTPHYECKUE OanancoMmep AHMWLEEBCKOIrD, NMPUCOEMHEHHHS Ye-
pea mepexAmMATEN: K CTPeNOYHOMY raakparRowerpy I'CA-I, OGa
npuoOpa PACNONATANHCH HE BHCOTE I ¥ Hax AeATeNBHON MoBepX=
HOCTBO PACTHTENBHOCTH,

HaOnwgexna uporopunucs B 6, 9, 12, IS u I8 uscos
MECTHOTO CDEIHEeCONHEYHOro BpeMeHd, [lpaxgd B AcKARLY NPOBO-
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AMNECEH KPYTACCYTOUHHEe HACAuZeHMA. JIAR onpejeneHMA cymuap-
HOTO MCMAPERHA ¢ BAATOADOMBON POCTHTENBHOCTH OHIK MCMONE~
JOBAHM WcmapuTenw amamerpod B I,0 m B rayduxoft 2,5 M, B
ROTOpHE OWNM MOMeNmEHH MOHONHTH C TPOCTHMKOM OOCHKHOBEHHHM
W porosom, HawuepeHME Ea BTHX MHCMNAPUTENRX NPOMIBOAMNIECE B
6 ¥ IB 4acOE MecTHOTrO CDENHECONHEYHOrOo BpeMeHW, JINA KOHT-
pONA HA TOIOTY B 33POCHAX HAXOXNUACH AHANOIMYHME McnapHTens
¢ sonol, TewmepaTypa MOBEDPXHOCTH BOZH B KANZOM 0aKe Haue-
PATACH NPHM NOMOME MOMNABKOBOTO TEPMOMETpa.

TeumepaTypHufl pexuM 3sapoclielt OTNWYA8TCA CBOMMH Xa-
paKTEepHHUME ocoleHHOCTAMM, MaECHMANBHAR TeunepaTtypa Bo3gyxa
3a mepuox HaGnoneHuit ul,E“ Guna oTMevcHa 22 RmouA B IS5 4a-
c0B, MEHMNaNHHAR 6,6° = 28 cenTACpA 3 6 yacos yrpa, B Te-
YEeHHEe BCero nepEoja HatnpjeHE{ B 3apOCHAX TPOCTHHKA OTMe-
Yan¥ch BHCOKME Temneparypd (radia,I).

TaGnuua I
CpeiHepexajiie TeNNOpaTypH BOSAYXa
B 3apOCNAX TPOCTHMKA

lexana : Wpas : Mems  Asrycr  CewrAOp:

I s E 7 ¥ I? EE ¥ 2 EE ¥ ?

I . 28,5 26,9 21,2

i} 28,6 28,2 24,6 18,1

Cp.3a MecAn - 28,2 26,6 20,6

TeunepaTypa BO3AYXA 3 3EPOCIRX BIATOANGUBOR pacTi=
TEILHOCTH OTIAYAeTCA OONBmOH.ammnueyacit xomelamnfi » Cy-
TOYHOM XOAE. PR3HOCTS CPEHEMEBCHAYHNX TEeMNepPaTyp 3a AeHb &
HOYS> COCTABAAET B HpHE IE,&”, B Hute I.!-,.':-“, B asrycre
13,3° u ceuraGpe IE.E“. OfpanaeT #A ce0fA BHAMAHEE YBEld-
YEHRS SMONMTYAH K KOHNY nepwoga BereTandu. MaKcuMarbHan

e
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aumuryaa I19,5° macnmomanacs II cerradpd.

HaMy NpoOBOZMAMCE CPABHEHRA TEMNOEPATYP BOSAYXA B
3APOCAAX TPOCTHMKA M HA MeTEOMNOmANKEe, DACNONOKEHHON B
00 m or Gepera osepa. Orasagochk, 4TO TeMnepaTypa BOSJy-
X4 HA NAOMAZKEe B MOHE, HOMe M ceRTadpe OHNa HECKOABK(O Hi=
¥¢, YEeM B 3apocAAX TPOCTHHMKE, B aBrycTe TemnepaTrypa BO3AYy-
¥a B BApOCHAX Oka3lanach Gojee HM3KOH, YeM HA NMIOHAAKE.
PaccMaTpiBaf XpPOHOJNOTHYSCKKH X0Z TeMnepaTypu BO3AYXE Ha
WETEONNOMAZKe ¥ B 2apOCHAX TPOCTHMKA, MOXHO OTMETHTH,YTO
MOYTH HEBOSMOXHO CDABHMBATE 3TH TEMNEpaTypH, TaK KaKk Xa-
paxTep mojcTEIADmEl MOBEPXHOCTH HA 3THX YUACTHAX DPEBKO
pASNHIEH,

g mHACHeHMA ocodenHocTell TeunepATYPHOIO peXHMA
A¥ROW BAATONNGHBO{ PACTUTENBHOCTH OHN NMOCTPOEH COBMEHEeR—
HH TpadMK cpelHECcYTOUHHX TEMNeDATYD BO3AYXA HA BHCOTE 2 M
HeJl A@ATENbHO) MOBEpPXHOCTHN TPOCTHMKA M OTKpHTOH BOAHOM
noeepxHocTH. M3 puc.l BUAHO, 9TO B OTKDHTOM 4YacTH BOjOEMa
TOMNEDATYPA BO3AYXa BCErAa PHEE, YeM B 38POCAAX TPOCTHHEA.
Tax wax rayomHa B OTKPHTOW YacTH O3€pa COCTARIAET OKONO &4 M,
W BCA TONMA BOAM NpOI'pEeBa&TCHd paBHOMEPHO MO MyOHHe, A B
3apoOCNiAX TPOCTHMKa ITyouHa nopRAaka I,3 M, W BONA 3aTEHeHA
pacTeHHAM® BucoTOl 3,5 M, TO, BEPOATHO, 3TO ABIAAETCA OXHOM
M3 TNADHHX NPUYMH Pa3HMIH TeMmMnepaTypud NPUMBOAHOIO ¢NOA BOF~
AyXa B OTKPHTOH WacTH 03€pa W B 3aPOCHAX,

ACCONDTHAA BIAXHOCTE BO3AYXa ONpellenlfAnacEk Mo NOKa—
BANMAM NMCHXPOMETPOB, DacMONOXeHHHX Ha BHcOTe 2 M H 0,5 M
(radn.2).

CpenrecyTouHHE 3IHAYCHMA AGCONDTHON BIAXHOCTH BO3ZAY-
Xa HA BHCOTe 2 M, HAJ nopcrirapmefl MOBEPXHOCTEY 34 BereTa-
UMOHHHI nepHon OTINHYANTCA GONBUMAMM KOMeOaHHAMM, NgKCHMaNE~
Haf alcofprHaf BAAXHOCTE 35,8 u0 Hadamganacs 21 MaR B
IS5 vacop, B OTKDHTOR YACTH O3€pa B aTOT Xé MOMEHT OHA CO—
crasnana 21,5 md, OcoGexso Gonnwan aGCcoONUNTHAS BIAXHOQTE
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TaGawua 2

Cpeaseaeragian aGCONOTHAA BA&XHOCTE: BOSAYXA
B 3a8pOCNAX TPOCTHHKA, MG

lexaxs i MpmE® 1. Wors | Asryer : Cemradps
I - 18,3 19,3 14,5
i - 19,8 17,0 I2,6
0 20,1 20,2 15,1 11,5
Cp.3a wecsn 19,4 17,1 12,9

BOSAYXa HAOAngAnach ¥ umne, [lo Mepe CHHXeHHR TeMnepaTypH
BOSAYXA COOTEETCTBEHHO YMEHBESSTCA H CDeHEZEKANHAR BIAN=-
HOCTH BO3AyXa, HawMenrmee sHaveHHe alcoANTHON BIAXHOCTH
BO3XAYXa 3a NMepHOR Eadipzeseid madzoganoct 25 cenTaAGpA,OHA
pasRfnack 6,3 MO,

Janane 00 OTHOCHTENBHOM BIAXHOCTH BO3ZAYyXA 38 Be=
reTaMONHN{ TepHOX NpeACTARENEHH B TalN.3.

Tadnuoa 3

Cpezuezexajuan OTHOCHTeIBHAA BAAXHOCTE BO3ZyXa
B 3apOCHAAX TPOCTHNEa, %

lexazu : MWoms Mo ABrycr | Cenrs Gps
| - 52 53 4
n - 5e 51 53
) 52 55 5 58
Cp.8a MechU 53 52 55

OcoderEo CoIbmad OTHOCHTENEBHAN ENAXHOCTEL BOZZYXA
Hedippanscs B ceurAlpe, B KoHOe MecAmA B yTPeHREe yYacu
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Owna oTNeYeHA caMans BHCOKER OTHOCHTONLHAR RNaxEOCTE = 97%,
Howss emexHeBHO BHMAKArA pOCa, MAERMMAIBHES IHAYCHHE OTHO-
CHTEAREOH BIAXHOCTH B TOUEHHE CYTOK O00NYHO HACANAANACH B
AREBHEES YBCH. PAMMeNANAR BAAXHOCTE — IS% Owxa 3 asrycra
B I5 4acos.

‘Hewrm OwmnE OoTmedeHs O4YeHD BHCOKME 3HAUeEHs ZedMumTa
ETAXECCTH BOSAYZA B JHEBHHE WacH (MaxcEManprmoe = 59,9 ).
Hawnewsuuil roMxoAMIcA HA HOUAHE K FTPOHEME uacH (Taci.s).

Tatnuoa 4

CpefEeieKAZHNe SHAYOHWA AefHOMTA BUAXHOCTH
BO3EyX2 B BAPOCIAX TPOCTHHKA

Jlexans E HoES ;_ s ; ABrycy i CexTAdpE
) 5 - 20,9 20,3 15,2
1 - 2I,I 20,3 14,4
I o B 20,0 16,7 i1,0
Cp. 3a mecan 2054 19,1 Ny 5

CxopocTs BoTpa, HamepaeMaf Aa Bucore 2,0 M M 0,5 M
PAL ZeATENEHON MOBCDXHOCTHD DYYHHNF YAUOTHEME AREMONOTDa-
My, 33 MepWox Halampendi Owna pechMe HESHATHTONEBHA
{9801.5). PacouarpaBen NAEHEYD TA0NMOY, BEAHM, 9T0 CHODOCTH
BeApa HA 0FRpHTOd BOAROK MOBGPXHOCTH PBHEES, WEM HA MIONaz-
16, ¥ SHOYNTAABHO PM4e, WM B 3apUCafX TpocTHEEKA. Ha Ty-
AMEOBORCH 030D IOCHOACTEYNT BT CeBepHOr0, ceBepo~BO-—
cYOgENTS  BOCTLAHOrO HANMpaRISEMH.

R 3apCCHAX YOOCTHHWEG HA Aucowe 0,5 M BeTep noITH
OTCYTCTRTAT, B TO BPENA Rax » OTEPHTCH TecTR 03epa Berep
diseer noncanac ounnmmil. Tex, I4 momg B I8 sacoB B OTKpH-
roit 9ECTH OZepa cKopocth Rerps cocramnaia 7,1 mfcex, a B
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.gapocnAx Ha eHoore 2,0 u - 3,0 w/cex, Ha pucore 0,5 M B
aTo xe ppeMa pacanzanca serep 0,9 s/cer. CrOpocT: BETpA

Ha MeTeoponrorndeckefl nIomajEe pEerucTPHpOBANAch NPH MOMO—
me dmorepa, Becora koroporo IL . JAR CONOCTABRNEHHA CRO-
pocTh BeTpa Ha BHCOTE guorepa Oiia NDUBeAeHa X CKODOCTH

BeTpa Ha pucore 2,0 M Hag mofcTWiapmef MOBEDXHOCTHEN MO

dopuyae

L 1,824
Wooo = fg;;.g- —D,#’??% :
rne W, - cropoc?s seTpa Ha BHCOTe {uorepa;
\Wppo~ crOpOCTH BeTpa He BHcore 200 M.

O3epa HuEHeI'd TedeHMA p.Baxm MeIKOBOZEHE, W 3a Xap-
KOoe NeTO BOjAa B HAX CHIBHO HArpeBaeTcA. lemnepaTypa BOZH
B SAPOSAAX TPOCTHEXA OTEHL %acTO NpeBkmana +30° C. Makcu-
MATBEAY TEMTGPATYDA NOBEPXHOCTH BOMM 35,67 sapurcupopaHa
2T moug 3 IS5 uwacoe. B 370 ¥e Bpeus B OTKDHTOH 4acTH 03epa
peuneparypa Owna 33,7°, Temmeparypa POAH B 3apOCHAX HMEET
ropasao GoNBUYyT AMMAMTYAY CYTOYHOIO XOZa, 4eM B oTXpuTOH#
JACTH O03C€PA. DOXA B OTHKpHTOR YacTH O3epa MEHEDS, TeM B 36—
pOCAAX, HATPePaETCHA GHEM W TOpasfo MeHRHE OXNaRTacTCH
HOUBD, BHCORKE TEMNEDATYPH NOBEDXHOCTH BOAH B 34POCHAX
cToco0CcTEOBANN FBReOAYEHHD CYNMADHOTO HCHapenHs c 3apocnel
TPOCTEMKE, JNA onpereleHid CYMMADHOTO MCNAPEHNA C BIAT0-
ANGUBOH{ pacTHTENBHOCTH, KAK yMé OTMEeYaNoch, OWIR MCnoabao—
.BaHyd McnapkTeax puameTpom I,0 M @ rayCumoft » 1,5 M, B KO-
TOPHYX MOMEeNANHCE MOHONMTH C TPOCTHMEKOM H DOTI'030M,.

PesynpTaTy HaOGNmAeHWE 0O McnmapdTenfM NDHBEeHH B
TAON.6: MNH CONCCTABMNH 27TH JAHHHE C BelWUYMHAMM HCIADEHHA
¢ BOAHEOHW nopepxHocTH {peAYKIMORRN# EKosfduuuenTt pasen 0,8),
Nony4eHHHMN MpA Raunx HaOAWZGHWAX HA MiNapydeil BOROHCHapH-
TeNBHON YCTRHOBEE.
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Tatanua 6

MecsyHue CYyMMH HCNAapEeHHME ¢ BIATOIDONBOH
PACTHTEARHOCTH M C MOBEPXHOCTH BOJOEMA,MM

. AR L -
:E ‘B EB TDOCT o3
Ne :“rpocTE :'poros 0 :H=E;E— %
i . i pﬂ - + ' “ponn "y’ onE
A JI| 298 300,29 221 1,85 I,4
JiE 299 373,8 196 1455 1,9
IX 180 - 145 1,24 -

Karg Bazgunw w3 370 TalmMis, MCNApeHHe C B8apOCHHX
TPOCTHHKOM YyYACTHOB ODEBHNAST HCNAPEHHe C OTKDPHTON BOA=
HOfl MDOBEPXROCTH B cpexHeM B I,4 paza, [ozyueHER! nawH
roafdenEenT nmepexoza HOCKONBEO HWEE MONFUEHHOIO IDYyIAMH
wccregoparenamn fI, 2, 5, &, 5, 6, 7/, Ozuoko ciegye?
yi6CTh, WT0 B DACCMATDPRBAEMOM CHYUA@ H3YYRACH CPABHETENE-
HO MONOZOH# TPOCTHHE, HAXOZMBERYCH B HAYATRHON CTALNE DAS-
BETHHA, Hajzo nomararhk, 4TO B NEPHOA NONHOTO PASEATHH, KO-
sfduorenT nepexoxa OyAeT Bume,

Bcero sa nepmoz Hadmppenmi (¢ I9.¥1 mo 30.X) cyw=
MApHOEe MCHApEHEE C TDOCTHHKa cocramasac £75 M, C poro-
sa (I9.YI mo 3I.YH) - 744 un. C BOgHOff MOBEpXHOCTHE, 3aTE-
HEHHO{l TPOCTHHKOM, HCHAPAETCHs I'OPasf0 NeEBIC BOJHM, WEM O
orxpuTOff BOxHOM! moBepxmocTH. H3 coBMemenHoTO rpadura cy-
TOYHHX BOJWYWH HCNADEHMA C Sapocied TPOCTHEKA M C OTHD-
roft BogHofl mompepxsocTE (pHC.2) BUZHO, 9TO CYTOYAOE MCNa=
peHde ¢ TPOCTHHEA BHEE YeM ¢ OTKDHTOH BOLHON MOBEDXHOZTH.

~ Haum Guma cpenara MOMHTEA CBASETE HCMADSHME C 38=
pociefft TPOCTHREAR ¢ ACUOHTONM BACEEOCTH BOSLTXIZ HA MOTEOpPO-
norgveckoft nuomazxe (puc.3). Ha sTOre rpajera EFIHCO, 9WTO
CpeiHeACKAZHEY ZefUOMT BNSXHOCTH BOSIAYXL RE MCTOOMLICHARKE
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LFOR b wrace  abpom  GEOURIEPY

Puc.2 Tpadmx Bemmuyms memapeums (oa,
I'ymuroBcroe): I=TDPOCTHMES
2=poros; 3=pona B 3APOCHAX
TPOCTHRK&] 4-OTKPHTEN BOAHAN
HOBEPXHOCTE.,
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Prc.3 I'pabwx cBR3H cpegHeleKaiHHX Be—
IWYXE WCMapeHHA ¢ sapoclell TpocT-
EMKA M AodMieTa BAaXHOCTH BOBALY-
Xa Ha cyme

" (4]




437

K CpezEeZleRazHO® HCONApem#e ¢ SapocAsii TPOCTHEEA CBASAHN
ypapHeRMoN mpmdoM Buga = 0,330 + 1,7,

HeoOxoxuuo OTMATHTS, YTO BONDOC 0 CYMMADHOM ACHG~
PeRHE ¢ 3apociaefl ZMEROH RIaroandME0d DacTATENBHOCTH AP~
NAeTCA HeAOCTATOYHO MAEYUeHHHM H Hy®ZaeTcA B JancHeRuHX
HCCNBA0BAHMAX H YTOUHOHMAX.
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JIK €27+4

CKBOSHWE BEPETOCAAWTHHE OAEXIH JifA SH30BBEB PEK

C.X.ABAILAHL
Tpyzs CAHWIAPH, .Bun,I20, 1969

B craTee ONRCEHa HOBAR Cepero3spaTHaR OZexXAA ANA
A6TEC padMuBaeNdHX YyIACTEOR CDEXHEIO H HMXHOI'O TEYEHHNA DeK,
npexpnoxensan A.H.locryHCHEMM, M JAapnTcH HEOOXOAMMHE CBeje-
HHA 0 pacueTax TAKHX KOHCTPYKOM#, HamaranTcA OCHOBHHE dar-
TOpH pDA3MHBEA Oeperos B HAWNEM NPeLCTABJIGHHKM M Npefnaraerch
MeTol pacyeTa rIyOuHH pasuuBa ¥ OeperopX KpeiiicHHH B Aerxko
paSWHBaENHX pycNaX, wucomuil CaMOCTOATEABHOE JHAYGHMHE.
[puBOZHTCA PACcYET CKPOSHHX CeperOsauMTHEL Ofexi H paccMart—
PHEADTCA BOSMOXHWE MX THITH H CIyYAH NpENeHeHMA. B aakmoye—
HENE JaeTCH HECKONBKQ NMpEMEPOB, RINNCTDIDYOEMX NPHMEHEHES
COXCDXAmUXCA B CTATEE pACHETHHX (opuyn,

KORKpeTHHE 3Jaiatds PewanTcA HA HUPEMEpe p.AMYA&apBK,
AnfA koTOpoff mpHBejeHH HeoOXOX¥MHE I'MIpOAOrEYecKHe xapax-
TODACTHEE MO HHUXHEMY TEYeHMD: OTHONEHKe HamComemed (ocpez-
HeHHOM!t Mo PEYyOHEE) CKODOCTHM K cpejHefl N0 coveHED; OTHOHE-
HMe Hamfonbmel rayOrHEu pycma K cpejsell # BeawWwaHA Npezens~
HOH HepasmuBawysd cxopocTH. [IpEMeHeaMe pEXOMEHZYeuNX B
CTAThe PACYETHHYX 3aBUCHMOCTER ANMA APYTEX OUBEKTOE BOBMON-
HO, ECHW WBBECTHH COOTBETCTEBYOIMEe CBOHCTReHHHG MM I'mjpono-
FHYECKEE XApaKTEPHCTHRR.
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JIK 627 51

HEKOTOPHE OCOFEHHOCTM PEXV AMYIAPRY M [PHUM-
PASMHBA EEPETCB (ABJNEHVE TIE{ITVIEA)

MYXAMENOB AM.
Tpynu CAHWUPH,mun,I20,1969

B cTaThe MaNarapnTCH OCHOBHHE MPUYMEH BOSHMKHO-
BeH#A OCOMHOrO TeYeHHA B YCJOBMAX AMYZADEA M pasuupa Ge-
peros /peiirume/,a TaKRe NPUHUMIM 3amATH GEpETOB OT DAIMA-
BA TyTeM perynMpoOBaHMA Dyclla cHCTEMOM CHBOSHHX DNOD,
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JIK 532,517

HEKOTOPWE PE3YJNBTATH JABOPATOPHHX MCCIAEJAOBAHUH
OO PETYJIMPOBAMNK MOTOKA U BelOPABIEHMD PYCIA AMYZAPLU
CUCTEMOR CKBO3HHX WMOP B PAJIOHE TAUNCAKMHCKOTO TMAPOY3IA

A.M yxavenos, F.F.AOnypaynos
Tpyas CAHUWPH, Bun.II7, 198

B pafore pacCMOTDEHH ROMNPOCH MOZENMDOBAHUA DY CNO=
BHX HOpPOUECCOB NpH UCNOAB30OBEHMHM Ha MOAENM HATYDHOIO MHec-
ika, PEerylIMpoBAHMA NOTOKa M BHOPABIEHUA pycla AMYZapeM CH-
cTeNOl CKBOSHHX EMOD B paitone xamana Tamcaxa. Mmeerca pe-
KOMEHZAOWUA MO peryuaupoBaHmp MOTOHA, O0echeynsapuman HOp-
MaIbHOE ycloBMe BOAOsadopa ¥y TIojloBH kKaHana Tamecaxa, a
TAKXe yuMeHbEapman peficTeme geiirmma Bxon: Eagana.
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JIK 62751

K BOMPOCY BSAUMOCBRSH PYUIOBRX ¢OPM
U HBIERWE AEATHA

P.P.AGHYpaynOB

Tp. CAHWUPW, Bup, 120, 1369

E peayansraTe 0O0pa0OTHE M8 OGOPBTOPHHX 4 HBTYPHWX ABHHHX
0 PHAPSBNHYECKHX STeNeHTEX NOTOKE NONYYEHH S3BUCHMOCTY
TREDAOTO PACXONE M Hepsauwrevuell CKOpPOCTH NMOTOKE, ANR pos-
TEMHEX Gopu IABMEERMA (Tp ZOBCE, CONOWHOE W BO B3BEWEHAOM
COCTORNUK) NECYSHHX W TPaBeNHCTLX H8HOCOB,

Ha ocHO-8HUMA &48ma98 GOPMMPOESERS pycnosHX fopu ycTa-
HOBZIEHA BSGWMOCEASE PYCHNOBHX (opM, ABReHuA Helirdwa ¥ THApO-
rpagun pexe AuyAapsi, PaapaloTed METOA NPOIHO3UPOSIHUA fiB-
AeHuR Jelrdws HE OCHOBE NEpENEGNEHNA DYCAOBHX $ODM,
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YAK 627 .5

KUHEMATIMECKAR CTFEYHTYPA NMOTOKA ¥
SAUUTHO -PETYIHPOROYHEX COOPYEEHMM

0.A Keonor, X.A.Wpuyxsusnos
Tpyzw CAHUWPH, Bup, 120, 1969

B crarbe ¢2fisTalTCH DEBYABTHTH MCCASAOBSHHMA CTPYHTYDH
MOTOKE ¥ HEMDOHHNEOMHX NPETPSA, NO TURY KOTODHX BOSBOAAT-
CA O8peroBue KpEmigHHf, NON6pEYHHE Wwnops ¥ AeMld, Nogxom-
HHEe HBCHMM K MOCTY W Ap. UNuTH NpOBENEHE B WHPOKOM ZHans-
B0HE WBMOHEHWA N8DEMETPOB NOTOKA ¥ METEDHAane pycna. Hune-
METHRKS MOTOKE H3yY8HA C MOMOWBN KHHEMETOTDBQHYECKOTD ME-
TOA8 ., PeasynprerTH HcCneRoBaHUl OCps COTaHM CTETHCTHYBCKHM
cnocoGom. Ha OCHOBSHWH ONHTHHX ABHHWX H3YyYEHO noNe ocpeg-
HEHHEX cEOpOCTER ¥ nNONe CPEAHeKBSADITHYHLX nymbcauwl cko-
POCTH ¥ B MOAXOXNHOM K MpPErpefé YYECTHE DYCN8 H BODOHKS
peaMuBa. llonyyeHs 38BACHMOCTH, CEASHESNWHE KUHEMB THYSCKHE

XSPSKTBDHCTUKY MOTOHS C DPA3MODSMY BODOHKW DB SHEBa,
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JIH 627.5

NPOTHOS TIYBHHM PASMNBA ¥ SEPETOBHX KPENNEHME
HOMEPEYHEY [AYXHX WNOP ¥ [AME

P, P.Acaypaynon, X.A.Mouyxskenos, 0.4 . Kapuos
Tpyau CAHHMPH, Bun, 120, L1969

B cTeTEe npREOAWTCA BWBOJX pscYeTHON BSSBHCHMOCTH ANA
NMPOTHOS® I'NyCWEH PB3MHBE J B8IHTHO-DPEryNEPOBOYRHY COOPY-
2eRWl , BO3BOABMHX NC THOY HeNpORMOSEMsX nperpsi. B oraauue
0T CYWSCTBYWEMX $oDMYA, NpPH BHBEJEHH! 66 WCMNONB3CEEHNW pe-
yABTETH HCCHefOBOHWH KEHeMa THUeCcKO! CTDYKTYDHW NOTOKE HE
NOAXOXHOM YUBCTE® DyCE8 M HeNOCPEJACTEEHHO B BODOHKE D83-
MUBY . [lOMyUeRHOGSA 35BUCHMOCTD DEHOMEHNYETCA K NDEKTHYECKO-
MY MCHOABBOBAHHEN KOK INA DEBHUHANX, TAK B LAR NpPENIOPHO-
POPENX Y98CTHOB DeK,
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JIK 626-01

K NETOIMKE MPORKTHPOBAHHA OTBEPCTHH BOAO3ABOPHHX
COOPYXEHWMA MO TAMY BONOCANBA C NUPOKIM MOPOI'OM
PR HOCOM [NOJXOLE TOTOKA

E.C.AHIOEFOB
TpyAu CAHHAPA, Bumn,I20, 1969

B crarke RAeTCA METOIMKA DAacyeTa OTBEDCTHE BOLO2S-
Gopuix coopyxexuil OpE FOCOM DOZXOZE HOTORA,

Mpepnaraemult cnocol pacyera MO3ROAAET HA OCHOBE
AHANMSA JABHCHMOCTH NMOTEDH CUNH HANOPa HA BOAOCIMBE C
WHPpOXHM NMODOTOM OT yCNOBHE HOAXOAAa NOTOKA, BHCOTH mopora
BONOCNMBE W 2I'0 JOpMH, HE TONLKO YTOUHETE, HO M HAMETHYD
pPARN pexoMeHzanki NO pPANMOHATHEEOMY NDPOESRTEDOBAHED OTBED-
CTvil BoROoB3alopHHX COOpyReHHH.
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JIK 62601

MOPOMETPHYECKHE SABACHMOCTA [PHMEHHTEABHO
K YCIOBHM CPEANHEIO H HMXHEIO TEYEHMA p.AMYJAPHH
10 KAHHBM MOJENBHWX HCCHAELOEAHHH

XA HOMATHIOB
Tpyas CAHMMPH, Bun.I20, I969

B crarhe ManarapnTcA Pe3yALTATH NOZEABHLX HOCHERO=
BaHMHl, mposesieHHEX B I968 T, MPHMEHMTONBHO K YONOBHAM
CPeIHETO H HUXHEI'O TEYEHHA D,AMYZADEH.

JxcnepHMeHTAIbHNE ZBHEME ABTOPA NMOBBOMMIK npoBEpHTE
i YTCUHHT: paHee MONyveHHHe NyTeM 00pafoTKH HATYPHREX Mare-

PHANOB KODPUUMEHTH M MOKA3ATENM CTENEHH B MODHOMETDEUECKIX
3apucemocrax M.A.Benukanozs,

i .I
|
N
L
|
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YIH 626*Q1

K BONPOCY OBTEKAMWA NPETPAL BOMHHM MOTOKOM

n.H, AJUEB, A N, MYXAMEZLDB
Tpyzu CAHWAFW ,pun.I20, 1963,

B crarze npUBOARTCH BHBOJ DaAcyYeTHON 82BMCHMOCTH AJA
onpepelieHds paaMepoB KOHTypa OOTeHaHMA B Clyuaeé HepaaMuBae-
MOTO0 OCHOBAHMA y HeUMPOKHX Nperpajg ¥ rabapuToB BODOHKW pa3-
MBS B CIyuyae paﬂuuaﬂauuru OCHOBAMMA

= E[@&Eﬁﬁ{j?d +£;5§? K )7 ﬂ——f)—
- 47

Ly =K [ [gﬁﬁ({,ﬁ{" 2 +g3)(1-K, Vn f}
+ fﬂ.ﬁ‘{?(ﬂ-——) ca?ﬁ‘}

4, aﬁiﬁﬁ{? +g3)(1-Kyn )

:r'nu {?ﬁ- pacu'ruﬂune OT MperpaiN A0 TPasdllE KOHTYpd
O0TEeRAHUA ;

"fi" - paccTQAHEME OT Nperpagd A0 BuCmel CPOBEM BOPOH-
K¥ DB3MHBH;

Ay, = THyGMEA BOPOHNWM Pasuupa

- xoadduiment yumTuBavmEit Jopuy nepepmell rpaHM
OpenyTCTBAA;

“
F - umpuEs nperpazs ;
f
d

= rIyOWHA BOAH;
- CPeRMMil AMEMETP AOHHHX OTHOKeHUult 3
@:Qm{;’ - KOD{uUAERT ;
:?::-ﬁ— - KOOPJUUMEHT CTECHEHUH §
Z/ Z, — CpepHff M HEpA3WHBANHAA CKOPOCTH;

el
‘f - TOANWHA CJOA AOHHHX OTJAOXeHME .
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JIK 626* 01

OCHOBHHE [ONOXEHHR METOIMKH MOJENWFOBAHEA PYCIOBHX
[TPOLECCOE B MECYAHMX PYCIAX

JAMIEAKOE I1.C.
Tpyzs CAHWWEW,sun. I20,I969

B crarse mawTcR EBHROZ MODHOMETDHUECKMX 3BBMCH-
MocTef » paspaloTHKa A AX OCHOBe METOXA MOZEIMDO-
BAHMA DyCAOBHX NpONECCOE B MECcYAHHX pyclaX  pek.
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YIK 626-01

OMHT HATYPARIEHOTO MOAEAMPOBAHNA PEYHOIO
MOTOKA

B.C.ANTYHRH
TPYIH CAHWMPH, Bum.I20,I%9 r.

B pesyneraTe 2KCNEPUMEHTAJBHHX WCCHEAOBaHME yc-
TAHOBAEHO, YTO HATYPANBHOEC MOZENMPOBAHME PeYHHX MOTOKOB
HEe MCKaXaeT KHHeMaTHyeckol CTPYKTYDH NOTOKA, NMOITOMY Ha
OCHOBEe MACHTA00B HATYDANBHOI'O MONGIHPOBAHMA MOEHO MOMY=-
YWTH NAGOPATODHYD PEKY AAA MCCIEeAOBAHMA PA3NIMYHHX BON=

POCOR AMHAMMKY DYCTOBHX NPOLECCOB.
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JHAE 626+01

0 CTPYKIYFE ¢ORYIH IAA ONPEIENERAA
PASMHBAGEHX CKOPOCTEA MOTOKA B EPYITHOSEPHHCTHX I'PYHTAX

B, C. AATHIEHKOB
Tpyax CAHAMPH, sum.I20, 1969

Ha ochope MCIIONBL3OBAHWA B3AKOHOMEDHOCTH MHOZEIHPOBA~
HAR PYCHOBMX MOTOKOBR C KPYNHOBEPHACTHM I'PYHTOM pycia (rpa=—
PONKCTYM R PANOYHO-BAAYHENM) B CPTaThe BHBOZNTCA B OOWEM
BHA® CTPYETYPA QOPMYXEE pasMHBANKEN CROPOCTH AXA YNOMAHYTHX
rpyiron. Jlalee HA OCHOPO KIBECTHHX SKCMNCDRMEHTANBHHX AAH=
fopvynra EKOHCTPYHDyeTCR ZO pacyerHOR

Gy 0.615d%H 7,

Tae 5,5- pasMHBAKEAR CROPOCTH;
d = pumaveTp KOHHNX OTTOXeHHHM, Mi;
- IAydKHA OOTOHE, M.
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JIK 626+01

IPOT'HOS QRIETC PASMWBA MEIKOIECYAHOTO PYCIA
C YYETOM BEOKOBOA NMPUTOYHCCTH

B oA ,CHPEIBHIHOB
Tpyau CAHMPH, sum.J20,1962

B crarThe NpUBOAMTCA BHBOJ yDPaBHEHMA AedopManHn
pycna ¢ yyeToM NMOCTYNNEEMA HA pPa3MHEBAEMHil YUacTOK DYQNO—
GOpMIDYDOMX HAHOCOB OPH MCRALMEHMM HEKOTOpHX JomymeHMit,
NDUHATHX B OMyGIMEKOBAHHHX paHee paltoTax.

B cratThe pacoMaTpUBAETCH DASMHE yYaCTHOB DEKH AO
MPATOKA M Nocie Hero, NMpHBOAMTCA TEODEeTMYECKHMH BHBOX
pacueTHHX 3apuUcHMOcTelf pasueBa pycia 3a NDUTOKOM, B OC=—
HOBY KOTOPHX TONOXEHO NOAY4YEHHOE Dakee ypaBhenue aedop—
Mainue pyciaa, Hpowme Toro, aHaIM3INPYETCR DAgMKE pyclna Wi
eTo#t BoOZOff Ha yYacTKe -A0 NpPHTOKA, PAa3MHB NpHUTCOKA IR
HEKOTODHX NpaKTHYECHKNX CIy4YaeR, a TaKie ZaHH DeKOMEHEa—
WM JNA ONpefeicHUs Pacxoja HAHOCOB DYCHOHOpMHDYDIEX
Jpakmilt B cTBOpe CIMFHUR C IPHTOKOM,



4Ty

YIK 627-8

HOBAA KOHECTPYKUAS HAHOCOYNOBATRAA JXA KAHAIOB

l,H,ATHEB
Tpyas CAHRAPH, »un.I20,I19%9

B craTie ONMMCHBESTCA NpPEAIOXEHHAR SBTODOM HOBas
KOECTPYKIMA HBHOCOYROBHTONN XNH KANANOB ¥ NPEBOAATCA De~
BYNETATH €0 MOAGXEBLNEX mccamezoBammii. HaHocoyzomwrens mpea-
oTaBRNAeT cofoff oOuwdAHE WAOd~peIryAATOD, CHAOXeRHHH B Kaw—
oM mponeTe rarepeedl AuA OTEOZA AOHHHX HABROCOR HS KaHa-
ROB,.

[peEUAn padoTH OCHOBAH HA WCIOAL30BANKH OCOGEHHO=
crefl OOTSR&MMS MOTOKOM TBEpAMX nperpax (Owukos), Haoco-
YROBHTEN: BHI'OARO OTANTE&ETCA OT CYHMECTBYOIEX KORCTDYREOUH
NéCROTPRABHENOB0X BOBMOXHOCTEHD OCYNECTMIATE HeNpepuBEHR M
~ mepHoxmMYecEAdl NpoImB KemocOB, OT 0TCTORREEOB mepEOANYEC—
KOro AolCTEMA OH oTANYaercm OccmnepeGofino#t pogonmogavefi ®
CHCTOMY BO- BPOMA MPOMHBA MAHOCOB R HEOOABWNM TMPOMHNBHEN
PAcXOZOM BOAM.

PeayneTatd MOJGNBHMX RCCAEZOBAMMER NOKA3HBaADT, YTO
mporIaraeMsil HANOCOYZOEATOND HANAO2CH BHOOXCPJfORTMBREM
coopyxerwem anA Copaly C JOFMOAM HAHOCAMH HA KaEalnax B

roprRo-npearoprofl sowe,
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YIK 627157

HEXOTOPHE 3AKOHOMEPHOCTE MPOUECCA 3AHECEHHA
BEPXHHX BBEGOB HHUSKOHANOPHHX T'HIPOY3J0B

B.ACRPHNEHRKOB
Tpyau CAHWUPH, Bun.II7, I9%8

Hemonsays KpUBYW pacOpedeleddf §paknHOHEOTO CO-
CTABAa HAaHOCOB, NpexroXeHAYD M. AL BYsyHOBHM, MH MONYUMIH
YPaBHERHEe MO ONpPEeA&NEeHND CTENeRM OCBEeTHEeHHA BEDXEMX
0kef0B HESKOHANOPHHX rujgpoyanocs. ComocrasieHWe pacyer-
HHX SHaYeHHHM CTENEHK OCBETAEHHA MO0 MOAYYECHHOMY YpaBHE—
HHO ¢ QaKTRYSCKHMMM JAHHEMM [OKA23a10 XOpolee COOTEET-
CTBHE DAcYeTHHX M HATYDHHX AaHHHX.

Ha OCHOBSEMM aHANH38 H OOpalOTHEHM HATYDHHX JaH-
HHX MO0 3aHECERWN BepXHHX 0hcfoB THAPOY3JNOB, MOIAYYEHH
AMIOMPHYCCHEE 3ABMCHMMOCTH OO ONpeZeleHMR OONHOTO Oo0neMa
BepxHero Orefa K o0neMa pyclla, HIMeHAXWHXCHA B NpONecce
3aHEeCeEKA,



476

YIK 6278

" COMOCTABIEHEE PACYUETA SAWIERVR TNONIEPTHX EEEGOB
i BOTOXPAHMIML 110 HEKOTOPWM CYMECTBYDWR! M ETOILAM
C HATYPHHMM JAHHEMH

B.A,CHPHI EHAKOB
Tpyas CAHWHPH, »un.I20, I969

B padore B Kparxoil fopMe KamarapTCH. OCHOBHHE [OJO-
XOHHA CYWEOTBYDUMX MeTOAOB pacwera saunendA B.C.JamueHro—
sa, U A.llHeepa ¥ asTopa.

llo amie weToZaM BUNONHEH pacdeT 3AMNEHHA HEROTOPHX
BODXHMX O56H0B ¥ BOXOXPARWNIME M JaeTCA CONMOCTABASHME De-
3yNHTATOR PacyeTa ¢ HATYDHHMM ZaHTHMH,

lpoBeneHHoe CONOCTARTEHWE NOIBONAET CAONATH AHAMMI
CYMECTBYDUMX pAcyeTHHX 3aBHUCHMOCTE! M YCTAHOBHTH CTENeHB
HX HAZEXHOCTH,




477

YIK 626+-01

0 KAYECTEEHHOM CXOACTEE 3AKOHOB WSMEHEHMA
XAPAKTEPHCTHK MOTOKA B HMEHMX BBE®AX THAPOCOOPYEEHW{

ﬂiﬂ- Kﬂm'IPDE
Tpyau CAHMWPH, Bum,I20,I969

ComocTaBUTENEHHN aganMa pesyAbTaTOB padoT, OTHOCHA-
mUMXCA K pasiMYHHEM 3afaYyaM conpAReHuA ObodoB M DaCTEKaHMA
TYpPOYAeHTHX CTpYit, BHABMI HeKOTOpHe Oo6mMe ANA BCEX 3a7ad
(QEKTOpPH M 3aKOHOMEDHOCTH,.

CROpOCTHHE XapaKTePUCTHKM NOTOKA Ha YyJYacTKe conmpa-
#eRMA Obef0B — TOT OCHOBHOW{ §awTOp, BCECTODOHHEE M I'Iy-
(OROe HAYYeHME KOTOpOIQ JacT OonepaTHBHHi KIOY K DEUEeHHD
NOYTH BCEX 3afla% HMEHEr0 OBpeda.
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JHK 5325

SHCMEPHMEHTANBHOE WSYYEHHE SATYXAHMA HSBMITOYHOH
TYPEYNEATHOCTH BJAOLL MOTOKA

leA . BABAJIEAKOBA
Tpyau CAHWAPH, mam,.I20, I%9

B cTaTie MBRATANTCA DOSYIARTATH IKCHEDHMEHTANBHEX
HconegoBakmMii NO sarTyxamup WelduTOUHON TYPSYNEeHNTHOCTH BRONE
noroka. [peataranTcA IaBHCHMOCTE ANR NPAKTHYBCKHX pacye-
05 14

P3-q7A,
= -
..[[:_: I1+() =De

Iaf TypOyRentrHoH TOMEW NOTOKa,
Ax

M =14 5/ o 1]9"25*4?“:

Ymax
INA NPAAOHHOTO CNOA MOTOKA,

AR .
rae ?_ 3'— OTHOCHMTENBHAR BHCOTA NDUXKA;

/1_,.=—f-- OTHOCKHTGISHOE PACCTORNAE OT CXATOMO ceve-
'] WHS.
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YIK 62614

0 BIAAHMM QOPH BOMOBORHOTO KOJNOAUA B MUIALE
HA MPOLECC FAUEHMA SHEPTAE MOTOKA

I'. M IMIOPHAA
Tpyau CAHMWPH, sun.I20, 1969,

Hanaraerch cmocol HETeHCHMJMHKALMM Mpouecca rame-

AHAl SREPTUM B THAPABIMUECKOM MDEXKE, NO3BONAVEHH B 3Ha-
TUTEABHON CTENeHH COKPATHTE pas3Meps BOZOGOHROrC komoxua.
[[pepnaraeTCA Ha He3naYMTEeNLHOM YJAAJIeHHM OT CEaToro ceye-
HHUA BHMONHMTE pe3x0e cYZeHue KOJNOXma myTeM noBopoTa cTe-
HOX €r0 BHYTPE MOTOKA ¢ NOCHEeAYOmWM DACHMPEHHEM 10 HMDI-
HH OTBOZAWEDO pycna. PaccMaTpusawTcs ABIEHUA, BO3HHKAD-
uue npu o0TeKamu¥ OYPHFHM NOTOKOM YIJIOB CHMMETPHYROIO CY-
ZeHHA, NPHEBOLANME K YBENHUYERH® MOTEPL SHEDIMM H YCHOOKOE-
THO MOTOKA B OTBOAAWEM pYCIE.
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YIK 626* g3

IPHYHHN PASPYHEHAA HUKHEX BEE®OB CEPOCHHX
COOPYNEHH{ YHMKYPTAHCKOTO M XXHOCYPXAHCKOTO BOJO-
XPAHAAH

C.H.Kedepue
Tpyas CAHWHPH,Bun.I20,I196¢

B crarse ocmemavnrcs OpoeKTH COPOCHHX COOpYXeHHE BOZO-
XPASHWNHE, Pe3YNETaTH OOCNBZOBAHMA COCTOAHHA COpPOCOB B HATY-
pe R NpEUMHN DA3DYREHHA HMXHHX (hedoB 5THX COOpyXeHMH.
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YIK 62740

JAEOPATOPHHE HCCIEIOBAHHA YPAJNECKOTO IOXA
KEATACTPOOMYECKOIO BOIOCHEPOCA KEHOCYPXAHCHOIO
BOZOXPAHN WA

C.H.KEGEPNE, B.H.BENECKOB
Tpyme CAHAWPH, sun.I20, 1969

OnucuHEaxnTCA NadopaTopHHEe MCCHeNOBaHMA TAAPOINHAME-~
gecHOf HArPDYSKM NOTOKA Ha ypanbckult mon KxHOCYDXaHCKOIQ
kaTacTpojuueckoro cGpoca M BOPDOHKHM DpasMHBa 3a HHM,. Hecchne~
JOBAHUA TMPOBOXWAKMCH MOCNE ABAPDHM HAa clpoce. llemsn Hccne-
ZOBAHKHA CHIO BHACHEHHWE OCHOBHHX MPHYAH Da3pymeHMA HacTW
nona (HECKONBCKMY TUIAT) B NEDPUOZ BPEMEHHOR SKCILLYaTAIMH
cOpoca.

OCHOBHBAACE HA DPE3yNBTATAX BKCIEPHMERTANBHHX HCCHe-
A0BaHMH{ ¥ NpUBNEeKad MMeDIMecH HaTYpHHe NaFHHe, IENAaeTCRA
BHBOXN, 4TO B PARCCMATDEBACMOM COODYREHMN He Ouwl ofecneue®
AOCTATOYHKY 3amac ycTo{UMBOCTH NON&. JaHH DEROMEHAAUWE A0
pacyeTy YCTO{MMBOCTH YP&NBCKOTO MOJa W NMPUBEJEHH Tpadnkw,
N0 KOTOPHM MOXHO HaliTH ReoOXOAMMH{ Bec mola W sarnydnemue
¢cBaft ¢ yueToM THApPOAMHAMMYECKON HarpyakM.
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JIK 626-0I

JABOPATOPHHE MCCIEZOBAHWA TWIPOIMHAMWUECKO}| HATPYSKH
MOTOKA M BOPOHKH PASUHBA BA NIWTOH YPANECKOTO [ONA

SAHT'CROI'0 THAPOY3AA

B.M . BETECKOB
Tpyau CARMHPH, Bsm,I20,I98

CooOmaercr 0 naGopaTOPHEX MCCASNOBAHHAX I'HMApPOARHE—
KHHECKOR HarpyskH NOTOKA Ha MNHTY FPAIBCKOTO MOXA M EO=
POHKH pasiuuBa 3a Hell, KOTODHe ODOBOAMNMCE B CBA3H CO CTPO~
HTENBCTBOM YDaNBCKOTO NMoXa HA ¢6poce SaATCKOro ruapoyana.
KpaTeo OMMcaRa PKCHePAMENTANBHAA JCTAHOBKA W NDHAATAR Me—
TOAMKA MONENHDOBAWHA, PeayABTATH HCCAEHOBAFMil NPHEERERH B
Bume Talnuy, JenaeTcs BHBOX, 9YT0 B NEPBORAYANBHOM BapHaH-
Te noXa 3aHICKOrO THAPOyana He (mn ofecmedued AOCTATOUNHY

Jamac yeTOHYMBOCTH M IOBTOMY NPABMNBAEM CHNO pelleRHe yBE—
THYKTE ero HANeKHOOTD.
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JIK 6271

OKONOKPHTHYECKHE TEYEHHA BOIH B JUIMHHEX
NPHSMATWYECKNX PYCHAX

A.A.TYPCYHOB, X.U,3AHPOB
Tpyau CAHUMPU, Bum,I20, I969

PacomarpuBapTcs MOJOXMTENsHWE BONRM NepeMemcHMA,
OOyCNORTERANE NMOBHEEHMeM I'ODHI0HTA EONH, 8 TAXHE HIMEHE=
HEeM pacxoja B3 HAYAane HIM B KOFNe HaWana, Ha ocEope aWa-
IKHSE CYMECTEYOIMX 3KCMeDMMERATANENHX HMCCNEIOBaHW{l AenraerTcsA
BHROZX O BOBMOXWOCTH NpHMEHEHEA W3BACTHOW TEODHE yejuHER-
HHMX BONH K NepBOMYy Ppe0HD MONORMTENBHEX BOJH nMepeMemeHM#;
OpE moMomn HexrmAedircR Teopme monk "wmenxolf mogu" modydYanT-
Ofi HOBME DACYETHHE JOPMYNH, NMO3BOAAONME ONpEeREANTE BHCOTY
nepeoro rpeddd, AXNNY BOAR, yIOA Haxno®a Ja0a BOMRH M Apy-
THEe XapagTepHHe MapaMeTpH pacCcMaTDHBAEMHX PONA, JCTaHaBIW-
BONTCH HDUTEDMM, OOpejleifogpe PpaHuLK OONACTH NPHMEHHMOCTH
DpepmaraeMux saBHcHMocTell, a Takxe o0CyEZanTcH HEKOTODHE
BONPOCH, CBAJANFANE C NPAETHYECKHM MCMNONEIOBAHAEM NpeAna—
raemo#t TeopwK. :
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JIK 627+ B
BOZIOBAEOP C OTKPHTOH MPOMNEHOA. I'ANEFERH

8., PAN0BA
Tpyzu CAHEMPH, sun,I20, 1969

B crarse omEcHBaeTCA BOAORACODHO® COOpYXerRwe XAS
MPeATOPHHEX YYACTKOB PEeK ¢ HAHOCOYNABAWBANWNX yCTpoficTROM
B BHAe OTEpHTOM npoMuBHOM Trarepen,. HcnoAbsyercda BOSHHKHO-
BEHHE B MOTOEE NPR B3AMMOJEHCTEMH C MEMEHTAMM HOHCTPYR-
UM SOHH NOHAXEHHOI'O AABIEAMA M BHHTOROIO ABMXOHHA ANA
HETeACRPMKANAA OTBOZA HAHOCOB OT BOZONDPHEMHMEA B clpocHOe
orBepcTRe. [Ipk 2TOM ofecmeuwBaeTCA BHCOKMYE BOz03aGOp
(a0 90%) Ces saxsaTa XOHHHX HAHOCOB, COXPAHANTCH SHCINTATO-
OHOHHHEe NMpEeEMYEECTBA KOHCTDYRUME OTRpHTOrO TMnA. 2jertHp-
HOCTH YNABIAMBAHHA HAHOCOB M 0TBOJA WX B HuxaMd Obed B MeHD~
Heft Mepe mo CpAPHEHHMD C MAPOCTHMME KOACTDYKIHAMHM AHANOIKY-
HOTO Ha3HAYEHHA SABHCHT OT DEXMMA NPOTERAHHS NOTORKA ® mpo-
A6nax MOABOAAMErO pyclla E OT ycaoBuil mogxoma ero k BOAO3a
gopro¥y pOHTY, YTO MO3BOAAET COKDATHTE DASMED PEryIWpo-
BOYHHX MEPONpHHTHR Ha MOABOAANMEM YYACTRE R I'MAPOYINY.
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JIK 4274

[OANOPHOE COOFPYEEHME C PACTEKATEIEM

3.H.PAJI0BA, T.H.TONYBEBA
Tpyau CAHWMPU, san,I20, I969

lnAa TPyOYaTHX MHOTONMpPONETHHX COOPyXeHE{ ¢ HeGOIE-
moff BenwuMHOK TMepenaza ABTOpaME NpEANarTaeTeA PacTORATOND -
xpEBONMEENHEAA CTeRKA, MOBHNANFAACH K COpTaM Kanaia, KO-
ropas CHNCCOGCTBYET OHCTPOMY PacTeHAHH® NOTOKA B EHDOKOM
pacnAacTadHOM HMXHeM Obede. PacTeKaTells BHDABHWHEAET 3MDDPY
cropocTeli, yorpaEaeT cOORHOCTE TeYeHWR W MONHOCTHED IHEBA-
nHpyeT BOZOBOPOTHHE 30HHM. IMipaBadvueckme XaCOpATODHEHE HC-
clefoBaHRA MOZenclt TpeX NOXMOPHHX COOpYRe:HME CBHACTONE~
CTBYOT O BHCOKOH SPdexT™MRHOCTA pacTeraTelf, HDHMEHCHHO
ROTODOTO MOZBONAET CORPATHTE MIHHY EDEINCHAA B 2-2,5 Pass.
MpegnaranTca SNMYpHYeCHMEe QOPMyAH AAA KOECTPYHPOBAHMA
aNeMEHTOR DACTEHATENA,
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JIK 626+ 822

PESTABTATH IABOPATOPHHX HCCIEAOBAHWE MAABRMAHCKOIO
I'AIPOYSAA HA p. ACOARPAMCAM

P.B.TMMHPOBA, M.H.KIACCER
Tpyax CAHWMPH, sun,I20, 1969

B pesyarrate XaCOpATODPHHX HCCNENOBARMM NpeRNOReHA
Jepraickas cxema Bogozadopa ¢ OTKPHTON MpPOMHBHOR rane-
peeit. OraMure e OT paEee NPEIMOKOHHMX 3aAKANYASTCA B
ycrpoiicTBe mepez MOpPOTOM BOAONPHENEMKA OTHRDHTOM MpOMHE-
HOf ramepeH (JeTANLHNE HCCIENOBAHHS OTEPHTOR MPOMNBHOH
raneper nposogAaTcea 3.H.Pagosolt).

dpdexTrEHOCTE pafoTH OTEpPHTOH npomupHOM ramepex,
MEHBNAA YYBCTBETENLHOCTE €€ K JCNOBEAM NpPOTERAHHA MOTOER
B pycXe MOSBONWIN COKDATNTH JANWEY NOABOLAMEro pycia Ha

25%, COXDaHHE MpH 3TOM OTHOCHTENLEO BHCOKHE MOKA3ATONN
padors I'mzpoyafa, M OCyWeCTBHT: BOjo3adop (B0-85%) Ges
2aXBATE AOHHEEX HAHOCOB,
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JIR 627+41

HEKOTOPHE BOMPOCH ¢OPMAPOBAHHA MECTHOTO PASMHBA
MPH OBTEKAHMH MPETPAXR

A.A,TYHAHOB
Tpyxs CAHMAPH, Bsm,I20,I969

B cTaTEe NDHBOZMTCA KDATEHH AHANNS TRApPABANYECEON
CTPYKTYPH NMOTOKA NMDH NPOXONBHOM DACMONONeHHR NPeTrpafH H
OCHOBHHX MapaMeTpoB, BAMADNAX HA TAJOMHEy MecTHOTO pas-
MHBa, OCHOBHMM (aKTOpDOM, OMpeZeRAmmMM CTACKIHAANEND IPO=-
mecca pasMHBa, ABIAGTCA BeJMUHMHEA NpEAOHHOR HepasMuBapmefl
CKOpOCTH, OmpepexseMoll mo popmyne

Eél:[hgﬁh@?}ﬁbﬂiygﬂy :

big (] f2 = ronmmaa CTDyH, OTpaEeHHON OT CTEHRH;
i PacUYsTHHI AMaMETp OTMOCTEH.
PeaynsraTd pacyeToR TNYOMHH pasMuBa M0 9TOH 3ABMCHMOCTH
ZaDT ZOCTATOYHO TOYHOE COBMAJEHAC T OMMTHNMY J@HHHMH,
NoCROAEKY AMAMETP OTMOCTHY fABIAercHA HARTOPOM,RBRNHE=
DIEM HA BEANYMHY HepaawWHBanme#f CEOPOCTH, DEROMEHAYETCA
NPEEMMETS 38 pacueTHHY AMaMeTDp KDPYNROCT: YaCTHIl, KOTODHX
COEPXRTCA B cMecH I2% N0 Becy.



YIIK 58I-116:626+ 80

HEROTOPHE PESYABTATH MONEBHX HCCIRIOBAHMH
HCIOAPEHMA C JUKOH BIATOAOBHBEOH PACTHTEIBHOCTH
B HASOBBAX p.BAXII B I%7 r.

3, 9ONMAHKYAOB
Tpyxs CAHHWPH, Bum,I120, 1969

B crarse MPHBOAATCA MATEPHANH MONMEBHX HCCNEAOBa=
HRl Hcnaperda ¢ AMKOH BuaroandWBOf PACTHTENHHOCTH P Hi=
30BBAX pP.Baxm, [OKA3AHK 3IHAYGHMA TEMMEPATYPH M BIAXHO~
CTH BO3AYyXa, CKOPOCTH BETpA 32 MepHox HAGNDASHWH C NOHR
oo orTROpR 1967 r. ComocTARPAFDTCH HCHApeHMA ¢ TPOCTHHEEA,
porosa, BOZHOM MOBepXHOCTH ¥ JawTCA KoadprOmeATH nepexo—
Jia OT HCMApPOERA C BOAHOH NMOBEPXHOCTH K WCNADEHEHN C 3a=
pocmef aukoll BEATONNCMBO# pPACTHTENBHOCTH,
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COHACOQK
pador CAHWUPH, onyOnvxopaEEHX B 1968 roay

ABIYEABAFOB A.A. Onpezenesme napaMeTpos Nponecca TOp-

" KPeTHDOBAHMA LUNHEADMYECKMX EBDAHAMMXOR cepaed-
HAKOB., Tpyauw CAHWWPH, Bun.II4, Taaxes?, I968.

ABIYFAEAPOB A.A. TonuIoH ANA W3TOTOBAEHMS APMONSHENT=
HHX TPYG cmoco00M TODRPETHPOBAHMA BDRNAKMMYCH
CEePAEYHNEOB, TaM Xa.

AEIYEABAFOB A, Bawmsame OapxXaEHOIO NECKA HA YCAAKY MeN-
RO3EPHHCTOTO0 0OeTOHA B ADMOUEMEHTHMX AoTanmx, "Bom-
pocH THMAPOTeXAMEM®™, Bum,32, faf-so "®ar™, TaureHT,
1968,

ABIYINARE Jl.ll, [prpogaHe ycHobHA DPeE JetexuecTdaHa W MC-
NOAF30BANME MX JNR HYXA NPOMERNSHAEOTO B X03AHcT=
BeHHOT'O MUTLEBOrO BOOCcHAGXeHAA, Tpyau CAHUETH,
Bun,I16, Taumxenr, I968.

AGPAPXOIXAER A, Hoepuil Meros ynpouneuds OODATHOM 3ECHNKH
TpaHllefi BAEPHTHX IODHIOHTANERNX JApeH. TeancH xomR—
NSN0B HAYYEO-OPCHIBONCTEEHMHOM RONDEpEBINH MONOZMX
CNenquAanucTOR BOZHOIC XoaglicTRa, NocRRmennol S0-me-
THD JleRRECEOTO KoMcomoda. Wag-so "¢an®,Temkest,
1968,

ABIAHOBA K.A, [IpWADANH ROMOAERCHOH 2BRTOMATHIANME EONO~
CcOpOCEHX THAPOY2A0B, "BONpOCH THADOTEXHHKH" ,nuu.SE.
Hsg-p0 "Qan", Tamgear, 1968.

AJHAUB A.A. Hccaepomanwe DaTMORANEHON PUABTpaiysk 3apad-
WAHCKCH ROoAREM MeTomoM JINA, BanmeTens maymwmo-
FEXFHYeCREON HuQopwammu M 6, CAHEHPH, Temkenr, I968.

ATRIIOB K.K, HayveRHe cONPOTHBIEHHA IeCCOBHYX I'PYRTOR CX&-
THO D0x GoxpmeM namienwer. Teswcw AOKTBNOB HAYUHO-
NpOM3BOACTESHNHOR HOHDE PEeRNAM MONOJEX CHNENMENNCTOB
PORROTO XOBAHCTRE,NOCBAMENHOR 50-neTnn AEEMHCKOrO
RoncOwona. Hap-20 "au®, Tammeny, I965.
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AKYIOB B.B. K monpocy 0 38BMCHMOCTH pasunBaomeidl NORROM
CKODOCTE OT Inydmad noroxa. Tpyau CAHMMPH,mun.II7,
Tamxenr, 1968, ;

AINEB NM.H, K ponpocy ABMXeHHA AOHHHX HAROCOB Ea KPEBO=~
INREeHENX yIacTKAX pycaa. TaM me,

AMKREB [I.Hs Hexoropue pesynpTAaTH AadopaTOPHHEX HCClenoBa—
HEE HOBOTO THNMA BOxONprReMHEEa » deprasckolt cxeme
Bogosadopa ang ycnomuil ruppoyana Ha p.Maiakcy.Tam xe.

AIlMMOB A.K, Onesrxa MexnmOpaTiBHO-THAPOTEOTOTEYECKAX yCAO-
Brit Cesepeoft Myrawm B CBASK C MeXHopaurel 3eMens.
TesucH ZOKAQZ0B HAYYHO-MPOM3BOACTBeRHOR RoHpepeHIMR
MONOAHY CHEeNMANKCTOB BOAHOIrO Xo03siicTRa,nocBAmEEHON
S50-neTun Jeruuckoro xomcomona, Hsz-po "¢ar", Tam—
xenr, IS8,

ACKAPOB X.A., KEHIRAEB P, Jnwwueckoe BarpenieH#e OCHOBA=
HMil coopyEeHMi, BOSBOAMMHX HA MPOCAZOYHHX IPYHTAX.
Tam xe,

AXMEJIOB I's [HexoToptc BONpOCH patoTH BePTHKANBEOrO ADEHE=
x8 B ycnosmax KapaOaxckoM crenu, Tam ze,

BABAJIIKAHOBA M4A. OxcnepuMenTanbHOe MaYJOHHE MECTHOI'O pas-
 MHEA 38 I'ODHSOHTANBHHM KDONNEHMEM B YyCNOBHAX CBAD=
X rpynToB. Tpynu CAHMAPH, Bmn,I1I4,Tamxent, IS68.

BABAEB A,X. XopeaxTepwcTHKRA PANHMHHEON BOHH CeBepO-3aNAj-—
rOR wacTe Haxmuemeuckol ACCP mo yedomRdAM IDEMeRSHEA
DEPTEKANEHOTO finenaxa, TesHucH NORNAROB EaYSHO-IIDO~-
M3BOZCTBEEHEOR KORdepeniEH,loceaneHrofl S50-neTup Jde—
EARCKOr0 RomcoMona, Wap-Bo "%am", Tauxesr, 1968.

BAJAKAEB E.K, Pycnmopde npoueccd B CBA23M C sKcnyarammeft
Booxpanunum Ha pexe Tegxen, Tam =e,

BAUACHEYOB 0,0, O pacuMpes¥E ZMANA30HA TNPHMEHOHHUA MOI=

YERMY HAcCCOB. [au xe,

BATYPHH I'.E, Texsm460KOe COCTOMHME M BONpOCH SKCMAyaTE—
OH Ba¥pHTOr0 TOpH3ONTAERHOIO ppeHaza B onoxmol
crenn, Tam xe,
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BAAERHA B,[I, DBaHaHue KAMUTANBHHX NPOMHBOK HA DENHM IpyH=
FOBHX BOZ COCERRMX TeppuTopuit. TeswcH ZORIAAOB
HAYYHO~POMSBOACTECHEO] KONPepeHOHMN MONOZHX che—
nRaicros, mocBAmenHod 50-neTHo JeHMBECKOTO KOMCO-
mona, Hez~so "Pan™, Tamxerr, I568.

BE3BOPOMIOE T'.A. TuzapamavyecHEH pacyeT 3aKPHTHX ODOCHTENE-
HHX CHCTEM C NpHMEHCHNEM 3NeKTPOHHO=BHIACIHTEN:HHX
Mawun, Tpyad CAHAWPW, Bun,II7, TamkemT, I968.

FEPJHEB 0, HowxoTopue moxazaTelh JedCTBHA POPHSOHTAILHOIO
OTKPHTOI'0 JApeHaxa 3 TCCP, Tes3HCH HOKIANOB BAYIHO=
NPOUSEOACTEEHAOR xOoRDEpeE#N MONOZHX CIENMANHCTOB
BORHOro xosaficTea, nocpameHHOoM SO-AeTHD JeHHHOKOTO
goMcoMonsa, Hsg-mo "®an", Tamxenr, I968.

FEPIAHCKWA B.H., MAPCATATOB A.H, [osumeHne a{peKTHBROCTH
ApeHoyrnanuuKcB. X."Mexanusagus cTpOMTENBCTBA",

1968, ¥ II,

BOWYEHHO J.M. ApiHTexTYpa I'HADOTEYXHUYECHAX COODYXGHMUH,
eTPOANMXCH [0 NpoeKTaM Y3IHNpOBOLX03a. TesHcH ZOE=-
JAaZ0B RAYYHO~NPOMBBOACTBERHEON KOHPEDeHNEH MOJONHX
CNeUKANKCTOR BOAHOTO XO03ARcTBA, MOCBANEHHOH SO-Zle~
mum NemkEckoro moMcoMona. Wag-so "fam",Tauxent,I9B.

BOPOBEHCKKE H,0, lonus caxapHoff CEERNH B yCnoBMAxX ora Ka-
3AXCTAaFA C NOMONBN ABYXKOHCOIBHWX AOMJEEANBHHX arpe-
TATOB, OCHAWSFHHX 00O0pyAOPasdMeM AnA NOIWBA HO Go-
poagam, Tam xe,

BACHEOBWY K.A. ConpoTmaieHne TECCOBHX IPYHTOB cieury.Tam ze,

BASMH P,T. O pacueTe MHTEHCMBHEOCTK CeleBHX MOTOKOB. TaM xe,

BEPMA YEAW KYMAP. BawsArye pasiMyHHX KYARTYD H& MENKOpaTHs-
HOE COCTOAHEME NOYB cOBxo3s "lisanex” Ha QoHe BepPTRKanL~
HOrO Zperaka. lau xe,

BECMAHOB BM,, TOIYMHCKHA M.R., TPEUMXHH H.H.,TOPEIHK A.ll,
NonupHEH: MawAsy AR XAOnNKemsoncTEa. K."Anonkosogcrao®,
1968, k 1I.
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BUUMONBCKHM 6.0, [IpoMEBKa 3a8CONEHHMX SeMelh B OpomacMolt
30He Apuck-TyprecTaHCKOI'O Kamaua “YuumxeHTCKHON 00—
nacTH. TeaWcH JORASZOE HAYYHO-~IDOKIBOACTEEHHON
KOHDEDEHIMM MOJCHHX CNEIMAaTHCTOB- BOZHOI'C XO3AlcT-
B8, nocpAMe Aol S50-aAeTHn JERHHCKOI'O KOMCOMONA,
Hag-po "¢an", TamxenT, I968.

I'EPACIMOB P.M, Texmuyeckufl nporpecc B COODYREHMAX DEps—-
najo®r M OHCTPOTOROE Jalexucrana., Tam ®e.

TOPOHOE C. M., TAJAWKEBNY C.B. Bausnde GHTOBOI'O IOPH30H-
TA TPYHTOBHX BOJ HA OE3HANOPHHil DEXHM IIOTOKA B
3oHe conpaArapmux coopyzen#ils Tpyau CAHWHPH, sun,II7,
Tamgent, [968.

IOPOHOB CM,. OxchnepEMeHTANBRHO-HOMOIPAPHIESCKKE pacvyeT npo-
cTpaHcTEenHOl (MABRTPANMM B PASHOPDOJHOM OCHOBaHWMRA
BOJIOBHMYCKOB M3 Bojoxparunum. Tam xe,

TOPOHOB C.M., TAIAHKEBHY C.B. @¢uInTpalMs B OCHOBAHKM O
cTPOTOROR, Te3uCH JOKIANO0E HAYYHO-IIPOMIBOACTEEHHOM
KORDEepEeHIMH MOJONHX CHEeUWaiHCTOR BOZHODIO XO03RHcT-
Ba, nocBAmMEeHHON SO=-aeTum JeHMECKOI'O KOMCOMONA.
Hap~B0 "Qan", Tamxent, I8,

T'OPOHOB C.M. Pacuer npocTpaHCTBeHHOR (uUILTpAUUWM B pasno-
PORAOM OCHOBAHMH BOJOBHMYCKOBR M2 BOAOXDAHMIHE.
BonneTeHE HAYYHO-TEXHKYECKOR MHQODMAIME R 6,
CAHUMPY, TamrenT, 198,

TOPDHOE C.M. OuAbTpPauMOHHHE MCCHENOBAHMA IEMIAHOH ILIOTH=
Hd Bagamckoro sopoxpammnkma, Tam me.

IOCCY l.K. Hcnonr3aopanke pesyAbTATOE NBE3OMETPHYECHKRX
HAOALAEHH! ANA BHACHEHMA JeOMTA ApeH U Onpenele-
AuA RoaddunuentTa QUABTpPAIME IPYHTOB. Te3HCHM AOKN&~
0B HAYYHO-NPOM3BOACTBeAHON RORQEDOHIMH MOMOZNX
cHeqUaldcTOR BOAKOLO X0asaflcTha, OOcBAmOHAOR S50-ne-
T JewnHcKOro Komcomouan. Hag-mo "Qan", Tamrenrt
I968.
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AATABAER K,E. JadopaTopEHe IMMApPABIMYECKHAEe McCHefOBaHMA
TaxuarTamckoro rMupoysia Ha p.Auyzapee.BoanereHs
HAYYHO=-TexHnUecKOl wndopuamux ¥ 6, CAHUMPH, Tam-
xedr, I98,

BAHVEIOBA N.H., 06 wmcciepoBanuu 30L0TOKOB, SATPASHEHHHX
OPraHHYEeCKNMM BewecTBAMH, TeSHCH AOKAANO0B HAYYHO-
NMpo¥3BOACTEEHHOR KOHQEDEeHUHN MONOIHX clNedUalHdcTOB
BOAHOTO XO5AkcTBA, nocBAneHHOf S0-aeTHo JleHAHCHO-
ro xomcomona, Wap-so "Qar", Tamkent, IS968.

JNEPEYMHCKAA M.B., PYCTAMOBA C.P., Hccrepmopanue BO3BpaTHHX
BOX B HM3OBBRAX AMynapsu. Tam e,

NPYXNHAKH H.K. OcHOBHHE BONPOCH MCCXeNOBAHMA DEeIMORANEHOR]
dunsrpaurH MerozoM IJIJlA NTPHMEHMTEABHO K MEIHOp&E-
OMH EPYWHHX 3eMelbHuX MaccuBOB., Tpyau CAHHKPH,
Bun,IT4, Tamxenr, I96GE.

JYBUHHH J,H, TexHonmorMdA HSTOTORNEHMA BPMOLEMEHTHHX 0eo-
HANOPHHEX TPYS cnocofoM [eHTpPYTrHpOBAHMA. DBoine—
TeHD HAyYHO—TexHWyecko#l wndopmwaumu k &, Taumenr,
CAHMMPY, I%:8,

NYBUHCKAA H,I, [IpexpapeTenbHue pe3yarbTaThH MCcHefOBaHMH
NpHMEHWMOCTH BEDTHKA&NEHOTO ZpeHaia B YyCHOBHAX MNe-

pudépEr NpearopHOoN pPaBHMHE WEHTPaNbHOro Homeér-
Jara, TesucH NOKNSA0B HAYUHO=-NPOM3IBOACTBERHO{ KOH-
depeHINE MOJIOANX CHEOnMANMCTOR BOAKOIO xoasnlicTaa,
noceamerHof S0-netun JeHMHCHOre xKomcomona. Hag-Bo
"Pai", Tamkenr, I968.

IIYHMH~-BAPKOBCKAA 0.0, Camooummerue p.AXaHrapaH. lauw =xe.

XEXESHAK B.d, [pumenenue HOBHX CTDOMTEILHHX METEDHATOB B
KPPMTAINMOHHOM crpouTenserse [omopwoi crenw.lam xe,

EWIMH E,B. [loTeps manopa npu IiZDOTPaHCOOPTE MEAKoAUCHEpC-
HNX MaTepuanon no TpyGas., Tpyaw CAHMMPHM, mum.II7,
Tamxent, 1968,
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XWIiH E.B, JYcopepmeHCcTBOBaHHE OOPACOTKM KMHO~ M foroMa-
TEPUANOB MPE HCCJIGAOBAHMH TYPOYAEHTHOCTH MOTOKA.
Tpyau CAHHWPH, »un.II6, Tamkesr, I968.

KIMCKAR A.A. KoHCTDyKUMM HPDHTAOMOEHHX COOpDYyEeHMN Ha Ka-
panax Cpeamelt AsuM B 3a pyCGezoM. BouneTers HayYHO-
rexunyecrolt undopwanwu M 6, Tamkenr, I968.

SAUPOB X,M. Conpssenue Opefor B cnyuae BogocGpoca,cHal=
XGHHOIO IPyNNOBHM DacceMBavmeM HOCKOM. Tau xe,
SAUPOB X.H. PacueT ONTHMANBHOW BUCOTH YCTYNa BOXOCAHBHOM

mioTeHs, Tpyam CAHMAPH, Bwn.Il?, Taukenr, I968.

SAHMUEBA E.II., [poexTHan cxeMa OpOUEHHME ¥ OCBOGHUA 3EMENS
HOauaaxckoro oaauca B CupaapeMAcKOR odnactd. TesHcs
AOKNAN0B HAYUHO=NPOXIBOACTBEHHON KOHOEpPEHOUH MONO=
AHX Crlenquan#cTOB BOZHOI'O X03aflcTBa, NOCBAWMEHHOW -
SO-neTHn JemuHckoro xomcomona, Hag-mo "®ar", Tam—
KenT, 1968,

SAKYPIAER A.K, [pmGop ana oOpaloTee ocmuanorpawmu,. Bon-
NETEHs HAYURO-TexnWueckON umbopmanum ¥ 6, CAHHHPH,
Tamxenr, 1968,

SAXWIOB A.3. Pacuer opocHTensHO{ CMOCOGHOCTH pex Ha mud-
POBHX BHUMCARTERRHHX Memanax (UBM). Taum xe,

SEMIHHCKHAR AJde K sonpocy o gedopMmpyeMocTH IHOKMX apuo-
HeMeHTHHX TpyO, ynOoxXeHHWX B semne, Tpyaw CAHUUPH,
Bun,II4, Tamkenr, I%8,

SEMIUHCKHR AN, HaruSanmue MOMEHTH B CeueHMAX KpyTraof
xeCcTHOM TpyOu, onupanmelicA HE IDYHTOBOE OCHOBAHME
¢ uenTpaneHEM yraom 2oL = 90°, "Bonpocw ruzpoTex-
HMEH", BHN,32, Hap-Bo "Q¢an", Tamxenr, 1968,

SYAMHA H.H. K sBompocy 0 xoajdmuMcETé mEpPOXOBATOCTH DEd=
HEX pycen (Ha mpuMepe p.Yazax). Tpyau CAHHMPH,
Bun, I17, Tamkenr, I968.

SJIMKOB I'M., BESBOPOAOB T'.A. ONeKTPOHHO=BHYHCINTENBHHE
MAEMHH YCTAHABIMBADT ONTHMANBHHE CXEMH OpPOCHTENBHOH
cetT, "Xnonkomomcrmo", I968B, k 9,
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VBPATMMOR W, OmiT NpOSKTHPOBAHMA U 3SKCIUIYATALMM COOpY-
xernit Ha Kananax. TesucH AOKIARO0B HEYYHO~INPOMI—
BOACTEEHHOR KORDEDEeHIMH MOJOJHX CHElMatHC10B BOA-
HOTO XxOa3fdcTBa, nocBAmeHnoR S0-nmeTun JexuHcKOro
goMcoMona. Han-po "@an", TamkernT, IS68,

WBACHUMH A.C. Hexoropue pesyABTaTH HCCHENOBAHAE NO Bh-

apienny shHeXTHEROCTH TUyOOKOrO 3aKPHIOrO Iopu=-
SOHTANEHOTO ApeHaEa B yonosuax Yyldckoll BnazuHu.
Tau xe,

WKOHOMY N.A. PacconeHre nOYpO-TIPYHTOR MOJ BAMAHHEM OpO-
NEeHHA W TNpPOMHBOBE HA QOHE BePTHKANBHOTO NPCHAXE B
copxoze "Commanuam" (liypysaxkckoe nonmzesue lonog-
Hof crenu). Tam xe,

WCMATWIOE X.A., HexoTopHe MOpOMETPHYECKHE 3aBMCHMOCTH
peKH AMyjAaped B ¢peAHEM R HUZHEM TeucHWH. TpyaH
CAHUVPH, pun,II7, Tamkeuwr, ISEB.

WIEAEE ®.ll, Onpepenenns xoafMUuUEHTE 38CTPOHKM M Oepena—
a8 BOAH Y CKEOSHHEX 3ANMTHO-DPEIyAKPOBOYHHX WAOp M
naMd wa pexax. EonneTeHR HAYUHO-TEXHUYECKON WH-
fopMauyn ke 6, CAHWHPH, Tamxest, I96B.

MUAEE ®,ll, K npoGnesme OCEODEHMA NOHMEHHHX 3EMENB DEK
NpearopHoli 30HH B IyCTOHACENEHHHX pAlOHAX pecmys=
nux Cpenuell Asuss Tpyzu CAHWMPH, Bun.II7, TamkedT,
1568,

KATHFOB A.A. K pacueTy AMCKDPETHHX CHCTEM ABTOMATHYECKO=
ro peryaMpoBaHus MeTQRoM NOrapudMUIecKMX 9acTOT-
HHX XapakTepHCcTHH. "HamecTda AH Y3CCP" (ceprs TexH.
Hayx), I968, M 3,

KADNPOB A,A., 3Baryxanue WaCHTOMHOMN TYPOYNCHTHOCTH Ha yda-
cTKe conpakenus OvefoB, Tpyaw CAHWMPH, Bun,II6,
Tamxent, I1968.

HAJIWPOB A.A., EABAJXAKOBA Hl.A. O MectTHOM pasuHBe 3a IOpu-

OHTANEHHEM KpenneHued (mrockaa 3ajava). Tam xe,
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KAIHPOB A.A., IYTAYEB A.C. OEcnepHMeHTANEHOE ME2Yy4YeHMEe NHO-
TOKA ¢ OKONOEDHMTHYECKHM pegumom, Tpyau CAHWHPH,
sun,I1I6, TamrenT, I968.

KASAKOB B.C., Becrpanmeldnoe cTpPOMTENHCTRO INMYCOKOr0 maace-
Maccoporo apenaxe B [onoguoli crems, TesucH Aokns-
JI0B HAYSHO=-NMPOMFBOACTECHHON xOHDEDEHILMM MONOZHX
cneqHan¥cTOB BOAHOIM X03f#cTBA, NOCBANERHOR 50-xe
THD JlenuHCcKOT0 Komcomona, Wag~Bo "Qamn", TamkenT,
198,

KAJIXAHOB E, HeycranosuBmaAch QunbTpausd BOAW M3 KaHANOB
Np¥ HANMYHH HcnapeHnds. Tam ze,

KAXMOB 0O.,K. PesyneTaTH J1aCOpaTOpHHX MCCIEZOBAHHR MAKCH-
MANBHON IIyGHHH BOPOHKK Da3MuBa y INyXoH mnopd,
Tpyad CAHMKPH, Bun,II7, Taomkenr, I968,

KEGEPIE C,H,, BENIECKOB E.H., Bmom » pafory BOoamroOOpasOBa—
rela Gonsmoro Boanosoro norka CAHMHPH. "Hasecrtma
AH YaCCE™ (cepma Texw.msyr), I%8, k2,

KOJIYA H.I' Bonpocs MOXEAMPOBAHMA NMOTOKOB, COpPACHBAEGMHX
YEpPEd BHCOKME MIOTHIH. TesMcH AOKA&ZOB HAYYHO=
NPOX3BOACTBEHHON HKOMPEDEHIMK MOJAOAHX CINEeNHaIHCTOB
BOZHOT'0 X03#A#CcTHA, NOCEAREHNHOR 50U-neTHn JEeHHHCKO-
ro xowmcomona, Mzp-so "¢an", Tamrernr, IS6E.

KOXEBHMKOBA M.C. HayueHue BONHOBHX NMpPOUECCOB HA MANHX
CPeAHEasuaTCKHX POROXpaHMAMumaX, Tam Ze.

KOKAA H.B., KPABYEHHO l.3. HerxoTOpHe BOMPOCH AMHAMHHER
cTa0MAK3ATOPA pacxola Npe YCTAHOBMBUEMCH peXuMe,
Tpyzs CAHMMPH, Bun.II6, Tamwewt, IS6E,

KOPIN A.B. Pacyer 3aunenua Bojoxpanunum Ha 3BM BOM-2,
TeancH ZOKAAR0B HAYWHO=TPOH3BOACTBEGHHOM KOHpe-
PEHIMK MONOANX CrENMAaT#CTOB BOAHOI'O X03RlCTEa,
nocesmeHno SO-nertun JeHiaHCHOTO KOMCOMONA,

M3z-n0 "¢uy", Tamrenr, 1968,
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KOFERUC N.A, [ipeuupyomee neficTBRE BEPTHHANBHOTC JPEHaEA
% ycnosusx comxosa "llaxraapan". TeaucH ZOEKNanoOB
BAYYHO-TIDOK3BOACTBEARON KORDODERINN MONOZHX CTe-
NUANMCTOB BOZHOrO x03flicTea, nocBamenAoft S0-neTHp
lenwnckoro xoxcomona. Waz-20 "¢amr",TauxenT,I268,

KOPEMUC I,A. [pomuBHAE JACONEHWHX 3eMels Ha (oHe BEpTH=-
KaXEHOrO Apenaxa B coBxoae "[axraapan™. Tau me,

KPABYEHKO 1.3, JafopaTopHue IHAPABNNYSCKHAE MCCAEROBEHHA
JEeNUTENR CTATHYECKOTO Hancpa. TaMm =e,

HPABYEHKO 1,2, K Bonmpocy MOAENMPOBAHMA KOHCTPYHIME &P=
TOMATA-NEANTENR CTATHYECKOTO Hanopa AAf HanmopHO#
cer, Tpyaw CAHWAPH, Bun,II6, Tamxeur, 1968,

KYSHIMHOE D.M,., MBAHEHKO K.I's K BOnmpocy 0 cTpyxType Typ-
GyneHTHOIO MOTOKA B pycJax CTaTHYECKOrO M JUHaME—
yeckoroe paswopecuit, Tpyaw CAHUWPH, Bun,II4, Tam-
kenr, 1968,

AASAPUIMC B, Bausmme OpOWSHHA HA MENHODATHBHOE COCTOAHHE
3eMENE, 1E83MCH AOKIANOB HAYUHO-NPOH3BOACTEEHHOM
KoHDepeHIMA MONONHX CNenyarucToE BOJHOIO xosalcrea,
noceAngsH0ld S0-neTHn JeHHHECKOTO KoMcOMOna, Hap=-BO
"Pax", Tamxent, I968.

JANWEHKOB B.C, 00 onoHxe ycTOMYMEBOCTH pycenl pex. Tpyau
CAHMMPH, Bun.I17, Temxenr, I968,

JATIHEHKOB B,C, MeToauxa onpefesieHHs NAOmMAReld XEBHX Cce-
YeHUl B aMlIAeMHX BOopoxXpaHunMuax. Teum =e,.

JANUEHKOB B.C. PycnooGpasywmue HAMOCH DYCHOBHX TOTOKOB,.
Tan xe.

JATUMOE K., Mpumerenue TeOpHM MHOTOKOMNOHEHTHHX cpeA K
ABMESHND YacTH B noToxaX. Tpyas CAHHMHPU, Bun,Ilé
Tamkent, I[968,

TATHNOB K.U,, HYPMYXAMENOB .M, K Bonpocy fABMXEHHS NOTO-
K& HA HaTube pycla M ero BIMAHME Ha BOpaOsadop.
Teaucu mownaf0® HayunRo-npouaBoicTnennoR Koude-
PEHUMH MONOAHX CMEUManuCcTOR BOZHOTO Xo3rkHcTma,
nocpamewHod S0-nerun JlenMHCROrD KoMCOMONA.

Hap-B0 "dan", Tauxent, 1968.
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JATHMOB K.0l., WYCABAEB B,A. 06 skcnepiMeHTANBHOM OMpee-
nerwy koaddunMenTa AvHAMKYECKON BE3KOCTH XMAKOCTH.
Teaucd ZOKNAA0B HAYYRO-MPON3BOLCTESHHON RoBQEpen—
¥ MOROAEX CNENWANECTOE BOAHOTO X03Alficrsa, MOCBA-
gensoll 50-metww NenxweEckoro romcomona, Hag-so -"dan",
Taukenr, I9%68,

RATRIOB K. H0,, OIYIATOB A.I's Hexoropde caydyad ABMEGHHA BO-
IH B ApeHaxHux Tpydax. Tam xe,

JATANOB K,@,, PACYNOB A.I'., CAINOXKOB K.A., OAJANEE ¥.D.
ARrOpHTM BHOOpPR MONOXEHWA NPOEKTHOH TUIOCKOCTH TPH
APOEKTUPOBANMA MNAHKPOBKN OPOWACMHX YYacTKOB.Tam xe,

IEBENL P.A. Amrpesckul TyRHETH. TaM xe.

A4 B,H, Junaumxa YpPOBHA M MEHEPANIA3AUME TPYHTOBHX BOR NMOA
OpOmaeMEMY THAPOMODOHHMM NOUYBAMM $epraicKON AOIHHM.
THH XE,

AMICKUR B,A., CENMMOB M.M. Pacuernue napameTpu (of,E) Bu=
QOEOMpOYNLX GeTOHOB B YCNOBMAX CYXOTC H XADROTO
iomara, Tpyms CAHMMPH, sun.Il4, Tamkenr, I98.

JOMUASE B.H., PesyarraTd nonepux wamepenuit meficTBHTENBHHX
sgadenEl xKoapduumenTa ESPOXOBATOCTHE B NOTHKOBHMX Ka-—
ganax. TesdcH AOKAANOB HAYYHO-IMPOH3POACTBEHHON KOH-
$epenHmyE MONOAHX CMENFEAHCTOB BOAHOrO X03AlMCTEa,
noceaneanod 50-nerTmn lemwncroro roucomona, Hag-po
"dag"™, Tamxenr, I96B.

IYKMHCKMK 0.A, Harypwue oGcaezosansa THAPOCOODYReHd# Ha
opocuTensHO# cerw YsCCP, "BonpocH ruppoTexmHmu”,
Bun,32, Wazx-po "¢an®, Tamkenr, 1968,

EEBOE A.A. Hccaemomanug nponecca ITPyHTO3abopa aemnecoc—
HHMM CHAPANEMA M pa3pafoTKa EOBOK HOHCTPYRIHH
IpyHTO3a00PHOTO yCTPOHCTBA ¢ IMApOpuXiIMTEneM. Tpy-

CAHMWPY, Bum,I116, Tauxeur, 1968.
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MATTAKEINISE B.A. PesynsTaT ACCHEAOBAHMM MECTHHX PaSMH-
BOB BOKDYI' HCEKyCCTBOHHEHX coopyxernit. TesucH joxna-
103 HAYYHO-NPOX3BOACTEEHHON ROBDODEHIEM MONOZHX
CMeqEANECTOR BOAHOTO X03fflcTBa, NocEAmenHOf 50-mo-
7 JerMncroro Komcomona, Hap-mo "@anr",Tamkent, I8,

MATOMENOBA A,B. [pornos olGmero pasMuasa pycen ¢ y4eToM
ecTecTBeHHO!l OTMOCTKH. TaM me. '

MANLIAEB B.I's MeT0ox sKCHepMMEHTANBHOTO ONpeAENGHMA KODpPER-
THBA KEReTHYECKOM BHEPIHE M yUeT BANAHHA WepPOXOBa~
TOCTH AHA HMEXHero Opefa HA 3TOT KODDEKTHB. TpyAH
CAHMMPH, Bun.Il6, Tamkeer, I968.

MANJAEB B,I's Bimsume paBHO3EPANCTON mEPOXOBATOCTH BOZC-
60fi HA BTOPYD CONpPAXCHHYD IAyOHHY THEDABAWYECKOIO
npuxEa. Tau xe,

MAJJMAER B.T's Onesxa ZOMONRMTENIBHHX MOTepPsE SHEPTHE B IHfj-
PABNHEYECKOM MpHEKE 38 CYeT mepoxomaTtocTH amna,Tan xe,

MANJAEB BE.I's. Bnauanme wmepoxOBaTOCTH AHA HA BJIEMEHTH B He=
KOTOpHE CROHCTBA THZPABANYECKOTO npuxxa,TeancH pow-
X8/0B RAYYHO-NMPOMSEBOACTBEHHON KORQEDEHIMH MONOHHX
CcnenManMcTOB BOAHOTO X03gficTBa, noceaAmensod SO-Io-
*u0 JeHuHCKOrO XOoMcomona., Hspa-so0 "@an",Tamkent, I968,

MANNAEB B.I's CrpyxTypa MOTOKA HA MOAOCHHX MOZENAX BOZO~
CAMBHHX MAOTHH ¢ YYeTOM WepOXOBaTOCTH AHA., TaMm e,

MAMACAXANCH B, YcTaHOBNEHHE MapaMeTpPOB WNOpP, HE BAHADEMAX
AA DA3MHB NMPOTHBONMONOXAOYO Gepera. Tem me,

MAPKENOB B,I's , TexmEONOTWA NpUTOTOBIGAMA M YEAAZEH uAbTpa
B mnoTHHy [lagyraMapcroro BoAOXpannaMma, ToM =e,

MACKK A.A. OxcnepmeenTanbHoe onpeAedcHMe KosdRuUMEHTa
CEATHA NDK MCTEUEHMM M2-IOj CEerMeHTHOI'0 W NAOCKOIO
KIANAHHOTO 3aTBOPOB B napaGonuvuecKoM A0TRe.Tam xe,

MACOK A.A. - MommaBkomufl rEApaBamveckuil gemndep nra BOZO=-
JeRCTBYDUUX 3aTBODOB, TaM Xe.




