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Ka'lecDO BIIJIQaDOI'O D J'CKOpJittUSI UJU& 88JDICII!' 0'.1' J'c.:IO

Bd. OIIp8,18JDDIIPIX p888D8 BCIIo.uBJ'IMOl"' .U:S 8'.POI UD peso-
ca. B JISCTOJIIlel padee .BH6paa pua • onpe,IUe& OJIHWl&De 

-·- JI8PIIIftPOB cllll%pO(}uoa.rpoa m BPI JI8.U8JIIIOM BlfBO.P. B 

EO'fOPOII •cuo.&aoBB peaowuc PQB&I'DIIHX 6eft'J.'POJIBR'Z KQJ[e6amd 

~ 't • 2/3. lfa OCJIGNRQ odllel HOpu HeJDIJl81Jnix deft'.l'pOJUDi1X xo.n

~ ........,..... IIG.IJ'8D COO'fBOIIttlBUI B8.lftD, X8.p8.111'8.PJ18JD

IPIX no-..- I'IJ"'IC&. JIUduee Bll'O.JOIOe c Hua apau atPPelt'l'D
Bocn JIDOJl& • BO.Q"'&DSI JI8JIU8JIYiero ptJU~UJaHoro 811JlftUJca. Toq

Jllll pacW7 ~ ·xapa:I.'NpKC'lllK llJ'lD • penuoB JAmO» c 

yq8\'0II pea&DX DpUHpBHJt J'CKOpJCTUS .UOJDIU U:caBBO D 

31B DO paapa.6oftJIJuJM JUQ1 HOI lle.D ltpOrpiDW811. JlaD 'liUtD peaya

'.raD ~81'0B OJlTXD JDQ'.l'pelDID' UeJireJl'.l'OB J1 UJI&I'& 'J.'P811CDOPftPOB

D llJ"'K& It BJletiBd MIIDHlD. 

Jtu Cli8JV«&Deftll1 pac5ftalllpa B oCS.DC'l'BX., CMeDBX C BIDOJCeM 

ny'Ua, DJiozeJIJI B8Dftp&e OCJIO_.. CBOICD& uplllleJIDI40I'O peBOB'D-

ca, 'ftO• Dlt liB ~ DGalJO.IB1l •• duee Do.DO KCDo.&aOB&ft 

peaJ.&!'&ft, Jlo.Q"l8B81Je :a padee. 



I. &'INS 
C '!'Oro DJ.')8MeD Jam :a 1958 r. 'l'Jrp~DM~ III cm.. upeJt,eDH 

peaODBCBBI CD0C0CS BBBO:ca u:yqxa D C~DXpO'IpOJIOB Jt pacCI40'1'p8BO 

nplfU8Bene peaoBB1Ica 2/3, a OOJn.mtttC'l'Bf.) ycmoplft'eJlel DpODOJl'a

&cL pa(SOD JIO peROliC~ Ult COI:,JUIBliD BDO,&IDii.X CJmtfeM, 6a-

8JIPJ.-:z:c.a D pe80DIIC8 8'1'01'0 '.l'JUUl. 01nrf DOKUU ~ rwd

JtOCft a 1J1D8pc.aGKocs JD88BIIoro lle'l'O.u., DOBJJO.UIIIlero aBO,'II;IIft 

B8p.Bil'IIIH8 Q'Uil C BIICOUI ~UUBOC51) Jl noueuo~ anao

'tyD B8Cldal aecmtD 'fPS(SolJaDJIM, ~Jt.JiU:R:8UBMII 1t ~ -

BeJteDOl'O uycw/2-8/ • 
B ouy ooru npeJIIQileOD peaoaac, eotnBHCTlQ'IIitd UC'l'Oft 

peJPla.&BS% ~ KO.:Ie6alod ~ ::::2./3, 6u pa.ccMO'l'peB llpJD48D-

1'8JIWIO K ~MpOJIJ' JD33 • 

lloadJQeDe DpJl p88011UC8 6e'l'U]lOHIDIX KOJie6amll DpJIBO;IlK'l' 

ftDl B ltXPJt.YJDlPYDII8ll IIJ"'D• ,'lloctr8't01DlC, dsc\'pd pocr.t' IMtiBT)';ll 0CSecne-

1fD8.tlT CSo.IYtol mmepe"'JDJJ Dr -.rpu,K'l'(lpd UC1'111It, lft'O DOSJJO.ISIH 

o DOIIaOfi B pado1Ql) OCSJiac'.n saaopa &f8.I'JDI'fa, • llp0X01~Qte~D~e m
!'oporo "'aCftlUU Ot'UOJI.fii)'J;' • Jr.811'P8.lUUmC.&: B x•wur, 'fP811CDOPftPYIJ

IPII U)"'OK aa IIPQ&Dt ycJCOPft8.1U1. 

BeEHOpaa 1I.Q1IJ1 ~. DOtlURfiUf B JipOBOJ(HD ( cetrl'JII), OfiJt&

.I.BI:ucal aaaop 1lf81"11Ha c paCSo'111M nuu M c~ro llpOC'lpaiiCDa, 

BeD6e&o DO:l"JJCSaH, qtt0 88C'1'8lUI.IIe'l' JJiJCSBpan CSonuloi mar a.p&C'1'8.B1UI 

auDJDI~ B J)48&JI&t':. 'fOJJIIIQ Cei1'1'JM8. B odllea CJil"IU (JDC.IIJ'IU 

DCDOCioJC:YOPYIII&A8 .._) .1UUl tSe'l'ftPGIDDIX KO.Ke6a- B paJIDI!dlol 

D.IOCKOCft yCJIO:ue peaOBUea aamtCUB&e'rca B BBJte: 

K ~),~ = m (I) 

r,Jte Y~ - U:CJfO P8Jtfi&JII>JIHX KOJiedamd aa o<Sopo-.r, K 11 m- ll6lfl8 IIOJI'o-
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PesODIICII '808BllDJOI1' JI1W .II8JDI'ID JaOSIItylleBJI.fl, upel(C'faBISIIIlero 

cotSoll m (f)() aDIQ"J.'&&IIJD rapiOJD1By (1,-l) -ol JIPHBBO;IPIOI DO 

PIA*JCY :aepHa.JlldiOI ~~ Bi! ariiii'.PBOro nua yCJCOpne.u. 

B 8!'011 CJil"IU npowcxo...,_. uepe.-lfa aaeprn wa upo.IUDJIOro ..-we
DS B FQI'&&lloe. 'BeJDia:Ha K Ba8HBMTC.fi nopsum.a peSOBaliC&. 

IIoclto.&J;J 1/;IJI. c.u6oiflOJqC11p)*llUX JUG PJITUel V"' Be MOUT 6IrlJ, 

CSo.ua8 8»JIM1Uf1 HBOJie&e rn/.K B CJI:J'IU pe80Ra11COB np11'R'BM8M' 8118r-

1feRU: I (JIPOCTOI peaOilU.c) , I/2 {JioQUUHI peaoJIUC) , 2/3 

( paccMUpli.1JUMIII c.QUI pesOJiallca 'l}le'Bero nopqu}. 

1Iepm~e .-. peSOHaBca :upar.rep& HM, '1'1'0 uc'l'OTa ItOJie6alud 

JPUI IDIX xe aaBBCJft' 0'1' Ultll"f.J.U, x, K&1t CJJe.lC'fDe HOro, 'DlCftJ.IlS 

C pu.II'IIIIIMW D1f8&- 8111f.D'f)fi8MJI IC'eyU8IJ'1' B pe&ODJIC DpB OJUI

BUOJIOI pa.cftpOiu. 3nu, B V.C'IJIOCtr.l, ~ npae~~eoe 

DO.JrYilUOI'O pe80II81lC& ~ <SIIC'l'pOro ( "-' Io-'MJt) 'JJIIB0.,!9/. 
Be.uJteblle peaoBaKCJI (Jf81IPJ1M8p, pe8011UC C yt =2/3) &eD'J.' SUIICJI

MOC'!'J, 'CJ8C'l'O'J.'H ROJie<SaB:d CW ~ • CJle;JtC'J.'D8M HOI'O JtBJiaftCJI 

pa&IJI'IIWI wapoa peaoJUUtOBOI 110HCH ~~ 'laCDil c J1UDM11 Ha118J[&

JQIMJl 8MIUI'f):IIUGI, lf.e. B 'lOT MOMelft, ItOr;l{& 1JAC1'i1IUi C ~ 

~ pql'a&BBX ItGJf86aBd llC'l':7DUl'f B pe8011811C, 1JAC1'i1IUi C 

oet.l.'a.GJDJMB IM"JlftJlti&Mil ocrr8D'J.'Ca •• :rcmtu.,.. llocJt8JOlee o<Sc!-o

BTGAC!'BO, a .,.... <So.&Dil cupocn uapacftBlla 8M'IlJDITJll ( <Ssc-.rpee, 

"18M UO &KCUOBellft), JleJ181)'1' up8JO'f01ff'.w.~8JfldiYM HCUQ&80Ba11118 8ft% 

pe80H8HCOB AJI.fi 118MeJDIOL'O M.BO.U. ll8pJ.UOro Jl111U• .IJa COSJJ:IlRliS" 

peaoBUCDX YCJIGBBI, COO'l'B87CftYIIIPIX pesoRIIIlCy V~-2/3, aeo<SxoJtBMO: 

a) lJB8J(eDe B'l'Opol aMDOII'l'JJ\1101 r&PMOJIDll BOsuylilemut, 

<S) 118l18H8De ~ <Se'l'upoiDIIIX· ltOJlttOant 11.0 aa11emu, mrA& 

BJmOJIIIIIft'C. paBCUlC'fBO v't :. E pad. kovl • 

.3 00D/J01?7lr, 
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JlelcHBe BOSJQileiiU • 1lpOiteCee J~ pe80JIUC& ~ 

JDIX ~ .. ~ v" -2/3 eotrtoft. ll0Depev8BJIOII youe

- • oc.u.d.l:elUIJI :aoa~ CIL1DI ( ·f- n. )~ 'ftO MO&o Dpe.'le'l&'BJI'J.IJ, 

. :ol v-- ( ) I dn l y . I dn I ..L B BII'Jl8 Y1 = no+tJn(z,~ • ......,.... .an. -r, t9 := C~/1,2 / qy ~ ~7:: 11, 

( dn ) . ( dn ) AU O!Ip8DJ181Uf0Cft. d1.' I> 0 B l. • JI ~ Jl c/'Y 2< 0 

» U Jl I1 JtJJIUQ)81ft'U, '1'0 8'1'0 ~· K Doa:ueDlD II8peMeBHOI .ll0(5a-

BOUOI -~1 CUll, If8llPUJleJDIOI· HaPJXI ~ J18W'l'JIBX II JDIYTpJ. 

J~U lleftiHX J.CBIU(P8II'rOB ycxopee.u. EcJul· HJtOe ~eae BB8.18JIO B 

noa J'ClfOPBftU. BO 11AC!.'fna PfW'&&BYx: CSeftTPOBBaX KOJ.redaJDd .

Jiea. o-r 2/3, JMIIIIOBaBC ae Jf8.Ct'YJIUT. Doc.JeAVJJ1t8e CBDeDe ho 

npuoJIH x 'tOJII. "ftO 118.C'lO'fa BUedamdt 'CJ&C1.'111( ~ 1t pe

aoaaCBouy SD."'8BJID• a aMDJII'l'JlUI csuc-.r:~ Hap8C'l'aur. 

Ba pJIC. I cx8MaD'IecD uouaamr 'l'pll nep~~OJ&a ymtopwreJUI c 

qepeJtOB8BIIeM B081QBlctBU B D8Q8IlftX lf ~ 'I8CDI.l'Y, JPfJ1 

acwopol ~ pa.JPIUDIIHX CSeftS'pOlDIII:C mutSaDI 6DBD X ~ -2/3. 
JlettpJJ;Bo BQer:~., lftO 1Ja.C'fO'la -qepe,IOB&las.s: ~eDJI xpana '18C'l01'e 

pap&O.BHX Oeft'l'pQ1DIJQ' KOJledaDI B O'l'JlOileBU 3: I. 

1\a'qecft'BeJDJOe paocMcnpeue ptW~•u.Hd <SerarpoBBHX me6aul 

H& t}asod ILIOC1U)Cft .l&8T Bar.JU\AII11l BILPf1017 IIOMJleBU U.C'fllll B 

O!tp8C1'JIOC'.l'B pe80BaBC& V"' • 2/3, (he. 2~). IlpJill&lWTOpol dDoJriPO

:aaeol paccTpobe A v" • v"' - 2/3 If JliCSpa&ol :ae.DliDe ~ I c/ "i 

II& qaao:aol BJlOCKOCft ey11(eC'J.'BJI'f o<Smlc'.fll fC!'Ohnoro .PJIIDIDUI, B 

KO'.fOPH% «uo:aae T)88nopo Dpe.'le'la.BJDDJrca ~ lq)DiifMif. B 

OC1aacn B87ft01tumoro tpMPDII, .B J«Wopol qeOBII8 TPfl8K\'OpriB yxo-

11J!'t Ba CSeCKOB8~. l."peuuntel 8HX od.IAC'NI .fiBJIJtftCSl 'f})e:v:ro.&JDUt 

C BePJIIIIIMJI B ftJCIJaiX Jl8ycnGltq:uoro paBIOMCU, 1laC'IO'ta .PQDJllalJJIX 

deTHpoBIDIX Ko.Ke<Satr.d B KO'!Opsx 'fO'IBO :~ 2/3. 
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cpeJtRero uouawre.u uo.m B JI!8IHle / 4• II/ OCSwlcJJ..RHC.R: nOJmleDeM 

B'l'Opol rap.«)Jili:'D B JICRUeHJDJ OpdirJ.'ll (pJrc. I), q.sa RO'l'Oporo 'l'UG

Ba, '1'1'0 ~ IIJlH CBOeM ;ltBI!DI8JDm llpOXO}tR.'l' B ~ SH&UDJI 

n, CSo.nmee, qeM Ba Ro • 3To o61Jm:mnme 6DJio no,l.t'l'BepJgte!fo aao
'l'JAeca (rJI.n, I) n tmCJletmYMH pac.NeTaMH (t•JI.lli,2) • 

KpoMe Toro, HCK8DBJ:tH8 op6HTH ,lt8eT IIpK mmo,u;e ,u;onOJIBJn'eJI!dld 

yroJI. uyrm.a, HanpaBJiemwi BBYTpb YCltO.PH'feJUI, liTO I.lpJ!BO»>'!' K 

HeJJteJia1'UABOMy JB8Jlll'leRBI) oTKJioH.SDcero nOJIJ! B ce~e. . . 

Jtmi ycTpaHeo~r .JPDIGnHol ltOMIIoHeHTU no xpaJJ.M nomoool:l ycxo-

pJI'J.'eJIJI npoJIOlteRH IlpOlJOJ(HIKit C o<Spa'J~BHM IWip8.BJlemieM TOKOB (p![C.3), 

liOCJteJtOBR.Te.&Ho BKJD)'Ie!JJIHe c patSot~~mm npoB0,11JU!Ral\m, 8JI.Uo1."Jf.'CJJ::/I21. 
CitC'1'8Ma liOJJli'JCBUX o6MO'l'Olt AJU1 (:08.¥HBJ! peSOHB.HCHOI'O ItBSJU)a

'l'JI11moro B08MYif(emtsi IJp1I Me.n;tl8RHOM BIIBO,'lt8 :S ,1{8J.[LHefimeM HOOlt'J.I 1188-

Da1D!8 POP&-2. 

n~ o6MO'l'lGI, p&CliOJ101t8Bmfe Ha ~ :a± IO CM H ' :mt 30 CM, 

KOTOpYe CJJy.l'a'l' JgUI BSMeH&HU Cpe~E!I'O 8HatfeHHSI h. B ycROpm'l'eJie, 

HaSBaBH POM-I (Pxc.3). 

BBeJtemte nyqJta B pe80Ha.HC B pE&.Jr.&HHX YCJIOBUX !.I!Oae'l' OCYIQeCT

B.JU.rl'l)CSI, Ka1t 113UeHeHJieM: h 11.0 h J>~J·• 'J'Slt Ji YBeJ.lllli6HHeM ~Jltmo

ro B03MYJI(emiJI OT HYU '}1.0· BeJIJN'.IliH, Olipe,lteJ!JreMOI IIOJIOllelD!eM H .nm

pool sasopa <lx>JHII'HH'la. Be.trJ~:qJma s a6poca o ;Lt8.BROM paJtHYce Boa

pacTaeT C poCTOM ltB8J{Pa.TFmOrO BOS.&:YilleD.a. 

B'aMH paccMOTpeB ~ onooo6 :eos<Sl'l~Qtemur pesoHaHca: 

DHa'IUe RB&J@&.t.rHtmoe BOa~eime :aos~acTae'.l' OT HYJI.S: ]!.O BeJilf'fDIIIH, 

tmpeJteJIJieMOI rJqC:SliHOI sadpoca, a S8TeM llOR8.S!l'J.'eJU, IIOJUI C~ 

CJI 0'1' padOT.Jel 'l'O"UH It h~ .• B J(UBCM CJll"l8.8 8(fxlleX'l'HBBOC'l'J> :a npo

I(ecce BSBO,Jta OC'l'UTCS npa.ttTJlllecD DOC!'OJmHOI, a cpe).t'Bd yroJI. uyq

Ka Ba llXOJt8 B i{l)lJI8.1"Hft DMeJUie'l'C.S: 10 BpeMeD. ~005 liiDO

.-a 01'1p8Jl8JiaeTCa CBOpocsl) DMeHeDB h. II UIJipJIBol peBOHaBCBol nOJIOCH 

.1WI M&KCJIM&IJdDJX 8MD.Ift1Jl IUIPJOJDIR,...ero fl31ltta. 
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Pact1o.JJoDJme 0CSoWJ101IUJIS: OJlC'l'eMY MeJI,1(eiiJIOI'O Bll'IQI8 :UOD

aaBO Ba pJIC.4. IIocttu'Jdty O.llf,IM D OCHOBBSX !'p86oB8Jid lt CliC'l'eMe 

BtmOJI& JIU.f!HCB BHOOBU ~ocn,, 'fOJIDIBHY C81l'.l'YM8 BJIBOA&Ol'O 

Mal'HH'l'& m, CJ.t8,lOB8.'le.llldlO, yroJI. O'l'ltiOHelDJ.fi B HeM KeoclxOJPJMO CBeCD 

K ~. IIoa-rou.y 6B.J1a BHCSpua CliCHMa 'l'paBCDOPfHPOBBII nyua 

BQ'fPB yoxoplfte.as:, COC'l'OSJIIlB& JnrJUJYl c'eynenel. B &TOM c.zr..yqae 

i'OJlDPIH8 cetr.eyP.ta Mal"'RB'J.l8 nepBOA c•eynetm ( ({lolJI8I'D'l'a) onpeJteJ.Uie'l'CSI 

ero ~IIHM BOJIOS8Bli8M Jl pl\1.ti"8JJb'11JA! liOJIOUJDieM .M'8.l"Hll!'a BTO-
. . 

pol C'fYDeD ( OCHo•oro ltlll"JD1'ra) • Bo Bpewi BHBO.lt8 nyqm (fx)];IJ18.l"'UU'r 

pacnoarae'lc.s ua t .::; 40 (CA-t.r.n.ID.3) H no&'rOMY JVJ.ll'!e!! 611n. no,Jt-

BIIWifHM. 

B COOTBe'l'C'l'BD C :aaupa:BJieDeM l:r;,yqRa B C'l.'OpoHY MaJIOro J18114e

pB78J.tbBOI'O ll8.B1IJJl,OJ.l• q.,p4&1"fJlff JC'tcUIOBJieH ;f30 B'.l'Opoi l'Ip.fJMOJIDei

BOI ceJC~.tHH ycxopJiftJUI ( PBC. 4) • 3To onpe:.eJUI8'1' <baBY ra:pMOIIH.KH 

ltBIJ(p81'1t'moro BOSQ~~eDJI, 1ftOCSs OCSeoneq;w.r:o M8JCCIOilYM O'l'KJIOBelDIJI 

Ha &81fMYT8 qo~. 0cBOMOI .Mar'JfB'l' • XO'.t'Opd CJtM8H H8UO]tBU

lUIM• He MOlteT H8XOJtHT:DCJJ OT ll9H'l'pa. JtaMe:pH !Ia pB.CCTOJI!Um MeBbmeM• 

1ieM D<fJieRTOpHHe IJJI8CTBHY ( '! = +70 aM) • Jl"l.ii (floxyCMpOJ3ICH nyua 

B I'Opit30H'l'a.&HOI IJJ!OOKOCTH B R8WlO H3 C'ey!IeHei 3XO~ :RBa.I\PY

no.JIJ>Ha.a: JDIHsa. CBCTeMa BHenmel TpaBnnoP'J.'!(POmm mt"l!!''ae'l' B ce6.a 

JtB& JtVCSJreTa. COC'l'OSI!tU o mms 20 K IOO A H 20 It 200 A. IW!'Opye 

nosBOJ.Uim' n~ uoopaemie Ha pnccrros:mm: 2,5 M H 6o..llee 0'1' 

BYXOD. JIS UOCJie;ttBel J.llDI8JI. 

-II-



. · 

!JJ HBA,IJ.PAHT 

' 
_l 

i6' So ( mA) 
~tj 
~~ i,O 1,23 

'-..:.. -CXn 6,081 12,'18 

./JM 64,,1 .58,2 

fil\ 1.0302 , 99,?6 

Pile. 4. PacnOJIOXCHHC OOOPYJ.tOBO.Hl1Jl CliCTCMU BNBOJ'(a. 1 - 4~0P
uarnHT u ~opmnl3a • 2 - ocuo.mou Marni~T H JIIIIH3a; 3 .
AYOJieT JUIH3 201<100 CHCTCMU :aHcmueU TO.PHCllOPTHPOBI<li; 
4 - KarHHT Cll-12; 5 - P,YOJic·r JIBII3 200H200A • 



n. ABUH'.Qt'®JWI gmm<A MPAMlfl'fOB fR)MB9R C!f'liR 

I. Ypagege paeJH JlP! pesoHasce Y"' = 2/31 

Ypa.BHe~me t5eTP..'.l'pCI!P.llX F.oJie6eBP.tt :e UJfocttocn t = 0 <' yqettte»,1 

lfJleJIOB • OTBCTCTBemmx Sa pesO.HaHC ~ =2/3 • :m.~eeT mut: 

'r 11 
_,_ ~ \ = -1- ::: {be + 62 1:

2 
+ 6.,.. "r-'') J'(~>r. A' 61, ( 4) 

r,1te B rJJ'SJU«)M n}.lH6..ttaelom II21: 
e - 83DIY'l. 

Rl.A. "Rol- crJ~SDHBJ:d. lleBTpaJILHl:lli PE!JtHYC, 

! : R- R"l.4. - OTKJIOJteHne OT IteBTPSJILHOI'O pa.ttKYCa. 

J=l+i;o- RO~eHT peiCTpeqsocTH1 

B ~ = 8;: ~ Z-<A-- npoeRI.tWi .M.al"Hlll'l'Horo nM.R Fa Pl\lf:0.YCe R ~ 
R o - I.teHTpaJIDHHA PBJtHYC B K»8J,Q;aHTe yoRopiiT('.JUI, 

Bo - z_ 4- - npoeKl.UUI MarlmTHoro DOJISI Ha ~ce R 0 • 

L - AtiJIH8 npsMOJJHHei:Boro Jlp014elQ'Tl(a, 

Do
1 
62.~ b'f - coo'l'BeTCTBCHHO .ztmiOJlYoe, ceRC'.eyTI()J'IDHOe H o:wrynOJIDHoe 

BOSMYDteHJJ$1 :B Mai'JDITH<»l DOJie l''CKOpiiTCJUI. 

Cnas:n MeJW Co6cTBeHHOI 'laCTOTCI paJtlUUl':.bH'blX 6eTaTpOHHYX 

ROJie6aJml V"t 1 COO'i'Be'l'C'l'BYDJt8if1 .mmeboi CJIC'reMS H DOKB.BaTeJieM DOJUI h 

,Jlae'l'CSI <fopqJlol 

~"' = V (t- h) I (5) 

(6) 

(7) 

- 13-



(8) 

:ESSI:maeMOe r.rpHCYTCTimeM BTOpol 

rap;tO:HHJm .n;miOJir:.HOro B08MYJll8BU B npa.BOI tla.cTI-J yprumeHrui (4) 

HMeeT mm: 
~ ,P 0. -

K"' . !) -----::-- tS't h. ~ 6) . 
~-I(~-n) ~ 

(9) 

~ ,P· 0 . = ~ Ko C<',s' R (9 
'-1-.l (4/'-h) 

OHo IIpEBO.nHT R cMememno nolta3aTeJrJ:: nOJ.UI, ROTopoe MOmio o:ueHHTD 

a.HaJmTHl!eCKM , ycpe,ItH.ff.H dn. sa O;t.J;ml OOopoT C yqeTOr;! 8aBHCI1MOC'l'el 

(8) (9): R.Z 

~ 1 / . '>(9c/t9 _ ko K~ (IO) 
Olr, :. ~.$ J h.l. 'Y )>. o. ,r, n ~ - - ~ -1( -1- h) 

,1t7.t.ff c~SOTPOH~ Rz..t =3309 eM tJ BzJ!=I0671,8ro, liTO IIpM: 

y"C. =2/3, ~=3,946 CM ll ~ =0,0029€ OM (CM.amte} ,!(8.eT 6n::0.00329. 

CB.f.£3l> ~ paccTpob:oti B lW.CTOTe ~10"' n paCCTP<Jihtoi-1 B noRS.SaTeJie 

no.JISr A Yt. BHpruKaeTC.ff £lx>prJtYJIOl 

IJ ) == - f ] An ( 1 .,. ':o~ ~z ) (II) 
1.1/l~oM <fl /(; ~ 

B HaiUC!ii C:JfY'!aeY 
0 z B CYw7y ero I>iaJIOCTH MOiltHO rrpe:ee6pe'%. 

102.tf 

yot.rolq}moro paBHo:aeou: 
II ,) ( ~ tt· 

''t -+ Y~ ~ = - Kz. 'i + Klf ~~ ) $/n R ~ (!2) 

Pemetme 6;rJI.eM HC:rtaTb B lm;lte 

-r = a (e) ~'- ·n. [ ; 6J + ¢/ G J J 
Ntt I 

YttopoT~eHHbte ypaBHeBHA ~ S'JllJIP.:TY')tS 

~~ =- { 1~ K2 a~+ 6~ a 11
) ~,·n 3¢ 

(I3) 

a H tasu ¢ mvrem mf.ll:! 

(!4) 

d¢ .3 - ( 3 -lb' ) g ~ 
-::T:::: = - 7i 1 A h - ;;. K2 a + 1"Ff7 k" a 3 

co.t .3¢- :;;; h.a a 



3.Jtec:& MH Be dYJteM pacCMa?pua.-n BJD~JIJme 1£7leHOB K41 H n2 Ha 

pesouaHe Tpenero nopst~tKa, T.R. &Tor :oonpoc xopomo ~eH 

npHMeHlft'eJIJdiO R cma.po(fasOTpOHy B pa::k>'l'e /13/ • 
C yqeTOM sa:auom.roeTH ( I3) CJie~CJQel sa.MeHoii nepeMeHHYX 

~ = a ~t'n. ¢ u = a cos ¢ 
~ Q 

B ypa:BHeHIDIX ( !4) nepelt{eM K ,It6Kap'r030ii CHOTeMe ~'1' : 

~ ~ = :e k2 ("f. 2 - u 2 ) - ~ J tJ h L1 ( I5) 

c/ t./ - - ..l. K R 't t.1 + ..§.. .Z A ;-z. 't 
dt:Y - f6 e t.l 

CHCTeMa ,IUi~peHUHaJ!lt.HHX ypa.BHelld: (::5) OIDICtmaeT <PaaoBHe 'lpaeK-

TOpHH , B IIJIOCROC'l'H ( '¥1 Lt ) • r;u;e Y - OTB'J!OHeHHe OT R 'Z...l, • 

tt' 
LL = -llpiD3e;u;eHlJNii yroJI. V (~-h)L 
llpltpa:BHJU3aJI npaBHe TfaC'l'H STHX ypaBHeid HYJIIO H pema.a: SJ1I'e6panec-

K;YIO CMCTeMY ypaBHem, liOJ.lY"mM xoo.nzcmraTH Toqex HeycToltm:soro 

pa:BHOBeCJm: _ 

Y, :::o · L1, =- L; !n..J._ · 
I ~z J 

<V + V"='~ A h. I ' u - .? -d ~ J 'z 3 ::- - 2. 3 '- , 2 $ - ~ v-
' " ~ "2 

lJJ:raqaJU, TpeyrOJibHHKa ( o6Jra.CT:& YCTOMBOCTH) 

(!6) 

TO'IKaX pasHa 

(!7) 

Ha p:HC. 2 noKaSa.Ha o6J.raCT:& YCTO~Cl'M H (fasoBYe Tpa6KTOpml B 

Olq)eCTHOCTH TOlieR paBHOBeCM }J;U! 4 h > 0 • 

r;r.te 

3. CBHS:& .Mg,;&y BeJlH'WIOfi :-;eitCTY!!S>§HOI'O B081Q?JlelDUI 

H PIP'~ nOJiozeHHeM ceHn£@1 

(I8) 

<cM.PHc. 2) 



oe1mcr», Tpa.Hcq)opupyercs B rpeyro~ILtnm, nnontaJlh xoroporo B DJIOC• 

(22) 

KOCTH ( t "t ; ) Pfl.BH8 

) ( .t.1 17 .I )~ I I t = l(!l/.3 /.: , V(-1-h;-)1 

uaqHBaerca BHBO~. 

MaxcHUaB&BYD paccrpoiKy ~ h ,coorBercrBYDT aaqany BUBo~, 

onpe)leJIHJa: H3 p8.BeHC:J:Ba nJIOfll8JleJt cf>OJIJIY11 (21122) 

.:f tt:Y{-I-no)l
1 

= 12Y.3(:t~h'.l/KJ2v' (1- hH)I. (23) 

IlOJiarRS B pueHCTBe {23) v ~= ~: ~/,~oJiyqg 
L1 hH :: )IH- n?f;J· = r:T Oo )I~ /2 Y2. '7..., <24 

las aa.Oon~mxx aunnHTy% ~HanLHUX C1era:rpoHHHX xone6aHHR B xoune 
.. I 

ycxopeau Cl, ·6 C1f H ~· = 0,00296 tJA- , ~hH -0.0069. 

PesoJJaHcuoe 3Bat~eaue noKa38.Tens noJJs /7/'f]· Harute.JA Ha q,opuyJihl (5) 

/7bf4 • 1 - .L = 0 ... 624 
r~f 91 T 

Tor,lta Ll1'7H = ~nH-+ n,~ .• 0.6300 · 

Ms q,opMyn {I6,I9a) oneHHM MaRCHMan1H~H yrnoBott paae1poc M 3UHrauc 

Ha BX0.1t8 B ~OpMarHHT 

d.H = 2 4 hH V(-1--h-H)---.1 / ( Rz.t + l,r) kz (25) 
el ,;; 

~::: /.1 ~ d.-1 = ~~r~-n~-~JI A n..H[:r2 _ (·2 rAn/.,__ \2! <26) 
. /.; ( R ~. -t 'l- p) ;s Kz. J -

JI11R n<fnyqeHHLtX 3Ba1l8HHR DapaJ4e:J:pOB pe30HaHCHOti CV!CTeJ.Ibb{Hz.0.92! 

llpa;!tl E. ~ !4 C14 ~· 

rTCDOJIJ.aya {198) H npmun.ta.a, trrO flJIOTHOCT& tJa.CTHU Ha ).ta.BHOI4 

pa.Jti!fYCe odpe.mo nponopnnoHaJILHa npH)ocry aMilJIMTY.ItH aa rpM o6opoTa, 

nonyqKU BYpazeHHe ~JIH.3~eKTHBHOC:J:M BHBO~a 2 z) / 
·r,s+ cf r~-~-.9..Jtk~('t". - r~ /./ 

[ ~ .f- jL cit ;· (J> -~dr~ 
j S.% k. { 't. ~ - y 2 ) J :9.:Jt K ( t ~- t ~) r r.s 2. 2 r..~ c z 

r~e o - 70JllltHB8. cemrym ~op:uarnH~ea. 

nocne npeo6pasoBatudt nonyqwa ~ 
J' c 

F; = j - .9d' kz ( Z i! - ~.z) 
IlO.ltCT8.BJIS.fJ g •0t3 CJ4t R2 • 0.002516 C!!I Y • 35 ·~ aO ,nonyqHM - ' ~ ; 

f j • 0.976. _ I? _ 



m. ~ PACrmT IIAPAMETfS:B PE30HAHCHOA CHCT!Abl 

M IAP AKTEPMCT.m< DY'n<A 

I. MeToJt pa.ct~eTa u nporpa.MMll Ha 3m. 

lJapaMeTPJi paspa6oTmmol pesoHa.HCHoi:1 cxeMH BHBO,na H xapaRTe

pncTHIW nyqRa. peec'lrrnHHHa 3Bvi (D.HKJI nporpa.MM Ha. OOPTPAHe). 

IIQfle YCKOpl?i'l'eJI.R: B & , · B KOTOIJOM npHCYTCTByeT BTOpasi ral*O

mma It13BJtP8.TH1mofi srumc:mvtocTH B~ OT Z, m11eeT mr.:n;: 

Br = 8~ "r:J.~ + ( 6o + b~ ~-1 )tSt"n -2 6> (27) 

r.n;e B~ oc:( HeBOS!.IJYI!teHHoe IIOJie YCKOpHreJISI; 6 0 u tf~ onpe,lteJI.H-. . 
IOTCR TOKaMH B IlpOBO,ItHHRBX CHCTeM!:J IIOJnoCIWX 06MOTOK P0M2. 

l!To6I:J onpe.n;e.JmT:b BJIIDIHl1e oT.n;e7IbHHX tPaKTOpoB ua no:ae.ttmme nyqKl 

npM peSOHa.HCe t BHa.'l8Jie 6HJI pa.CCMOT peH Ba.pl!a.HT KpyrOBOH MBDIHHH 

c n ( R ) = ~i, saT eM dlWl yqTeHa peicTpetm<?CTb, SB.BHCHMOCT:& 

n ( R ) n , HaRoHeu, BmiOJIHeHo M:>.n;e.JmpO~e pmeHHJI nytma B 

peaJ.IbHHX yCJioBIDDC. 

D c~ae noKasaTe~ rranH nocroHHHoro no ~cy: 

Bz.acJ~ = Be~ ( : 0
) "'- (28) 

8 ,ItaHHOM pac'tleTe RCIIOJ.r:DSO:Bai!OO:b ypa:BHe:IDie ,llBIDiteHWI ~ 

THUH B ropH30HTa.HbHOI UHOCKOCTH C 'rO~OCT:biD .n;o BTOpHX OTeDeHel 

"C/Ro (nporpaMMa R£,SJt7'): 
dE,.( Ro /I 6 ~ \/ 2 t ) • /. -, I 
c/ (9 c ::: { IZ - .i) 2: - 8o ( Oo + t ~ j( R D + 1 St. k 2 6) { 2 ~ 

IIporpaMMa R E $ ;V r nosBOJIJieT T.llOfte ytmTI:lBaT:b liaJmlme 11p.fJMOoio' 

.mrnellmx npoMeJKYTKOB yCitOpHTeJIJI H :~8J!bHoe pacnpe.]te.n:etme k ( ~ ) , 

npe.n;cTaBHeHHoe cTene~1 ~oM: 

h ~ :3 (30) 
:::: ho + hi. 'C + n2 't -+ fl "t + 

J 

,It1IJi ollpeJle.n:emm OCSJracTei! cTa6J~oro ,ttmDitemta: B samtCHMOCTH 

OT :aeJllllmi1U noxaaaTeJUI IIOJI.Jr YCROpH'l'eJ!JI CSana HCIIOJibSOBB.Ha npor-, 

paMMa FIX p # r /I 51' OIIpe.tteJI.fll(lqM c nOMOIItbiO ~epa.THBHOro npo:uecca 

TOTfim Ha ~BO:I: IUIOCKOCTH, :S KO'l'OJ;>NX nepeMemetme m>e,ttC'l'a:BJlSIDltei 
TO'Ilm B,ItOJib @a.SOBOI! TpaeKTOplm :mvteeT rvnm:IDvJYM ~ aymo. 

- IB-



JU • ~ c :•t•-. 1IG1II or apo-
*'" • •·'.- -l ~ ltpDIUDUIIIICI 110 B.PO£J••I1F]ft'J:) (.ll 

B 8101 IIPOl'PtiFEI PI,.,_ Jllll FIIJU ,..,_. •• • a 

ftDO YUWMIOC\t ~ ~-- .8:ot41 (R) 8 OQfBIDfl. c-I1o4e :ali~'~ l'IJIDWIO ••• JIU'WIO
OJ.BOpQJgU~ c ~ ,uBH01~~~£1rme Hf1Et2'CJMM&-
P'YM' non ~ ..._ npnnoaaiKOIJ DQIJJCIIKI ~ a JWia

:aaer 2Sf81161U18 tom B &IX 110 ll);86eD • 

• " /!. 
~iC~~Df\ttLll ij:C~ UCU• ~lQJIS.fiWVt"f.f n:poDOJIJD11fme DOIIa'KI 

OOl!O*l'Q!t i: JlUdop J:IQ.Ifl• ~e.»ri K~~pai'UW• llp(;U'BO,l1UPC. C 

IlOl.utbtJ ncno:J~I n~ QUA2>R. 

l'JC •• 

amvc8MOJCflll ~ ~~ peaotE!!Ca Vt-213 w .....-. 
6

2 
• p&OCTJ'A)ID Ah. :: h - n,P~ . Jl ~~ dJID UG.Q'1aB ~ 

JEe AU JtWI'Dd l.._ B .........,.,, ~qz D}1lt h D0C'1a IHM 

110 JIPII , ••• Jla }180.5 lllJMCIDI)Cft JIOTlf!B odopoa. -

~ ~ ~ Ro ± 60 ~~ <W BeJ!II'IJ8III b2 • !'\1UtCit 

:aanm tmtraa.vaa ~Q0-6 et u h• &/9. Ilps fiX u ~ 

~ c BMaar' -~ acr.o.2 '* TP&CtrfftCII N =II72aclo-

pom Alii 11IIZQP • J1Gl8M'BJII& PUD~:l'Cil. or.fl. ~ =E).a cu liPif·'ill 

~ Z (Aa) eooaeKnotn ;t/.:[133 ~. lila ~ 
62 B 2,!:i paa .,._ 'IW•AI QOKPJ-rc& B t'O D altUO IU• 

~ JteOdZcJDrne .118 MIQWll ~ • ,_..•a• ~·· 
J.l8CC"&UUU- ................. 62. o.oorctJ • 
panux 1JDCC'l'PDIIC8Lln. PeelaRYht ftUI: pactlft08 ~ • 

ftd~Br&e I. 
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PRe. 5. ·znmtcm.tOCTL nouepn OOOPOTS., 118 I<OTOPOM flPOTOU 
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lUIS na'lanr:.non o.unaHTYJtN a • 6 cu. 

. ' 



T~I 

t llaBsm ~ od- f To1IHYI pesoHaHc ! BepxlUI1[ I'P@.B1"U' oO-
! Jia<ml YC'l'Oh.oocTH ! A n • 0 ! .mc'l'H yc'lOhlmocml 

aD J c~ r • no n ! I ! no }t I 

0.2 

6 

t n f N I k ! A/' ! h ! N 

0, 5550034 I500 

0,539645894 I38 

0,5556555 465 

0, 555!>555 I5 

0,55666601 1412 

o. 58986429 61 

1Ipll ){8Jil.JlelmJa pac1!e1'8X dl:Wl IICUOJJ::&80B&Ha MO.D;eJI& M8BIBJDI C 
. . 

rtpSMo.mmeibmM:H npoMe&y'.l'K8MJI, paccwLTPJilBaeMNMH KaK cBO<So~oe 

npoCTPaBCTBO, np.RMOyroJC&HOI no asm.tYTY cfx>p.rol BOSM;YDleHWI B D8Jal&B

T8X n (R)= ~t. 
Ha piiC • 6 IlpHBe,lteHJi oCillacTH yc:TOhuocTH Ha quoBOI IJJioc

ROCTH npm bo = 0, b2 =0, 0075 rc/cvf: 121 paBJ.DAHH.X cPmtCHPOBaHlDIX 

BO BpeMeHH h • Ralt Blll)PIO H3 8TOro J:BCYJIKS.. npH YMeHDmemnt h DJto

llta.ltb o6JracTB ycTo~cTH ,S YMeDUiaeTCSI 121 pamra HYJDO 1IPJ1 

h = 0,625, ROTOpoe COOTBeTCTBYeT rz,l>~· • 

Ha pltiC • 7 UOK888RB sa:BHCHMOOTb $ OT h IIp1'1 pas.mrq:HYX 6o '-" 
b2 = 0, 0075 rc/ ~. To1Q(a KacaHii& RaJtltOI K,PDOI OCtt ~CC 000'1'

BeTcT:syeT h.p~. • T8.RHM odpaaoM HSMeReDe Do CMelll88T h I'J, 0'1' 

0, 625 ( 6"::: 0 ) B TY WIH mtylO CTOpoHY • Pac'leTJi ROJtSS&D, 'ITO B 

,ttaHHHX YCJIOBWIX HSMeHelme bo Ha 20 rc CmutaeT h~. H8."" 0.005 • 

.A.HaJiol"WUtHe pac"'eTH noXB.SaJ1H, li'J.'O n:;m 00 = 0 mweHeHHe He CMeiQ88'1' 

hp;)·• a Jimiib HSMeHSieT IDIOU(SJtb o6JI.ac'.l'H YCTOIJDmoO'rB. 

:&16op BeJlB"ilrrHlii 62. IlpOli3BQJlHJICJi n YCJIOBHSi no.uyqeBHSI aadpoca 

A ~ ::20 OM H8 BXO;It8 (lopM&I'IDl'l'a. p8CII()Jloaeml01'0 Ha 83HMY'l'8 {) :: * u, 

Sa,naHHOM P8JGIY08 • lJpH 8TOM B Ka'le~rBe B8Tl8.7Jld~HX yCJioBHI JW1 JlpOl'

paMMH R f ,1/V i HCn0Jfl>30:BaJICSI Hadop pau:acmvx qas AU aMIUtB~ 

a0 =2; 4 H 6 OM. 

- 21-
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Pao. 6. 00JI6CTR YCTORtU'li\OI:!TD P61l~OJ1LtlNX CllOOOJttlUX · 
t<o.neonnau npu ~3u·:mcuuw n.. I Bo • o, n2 • 
• 0,0075 rc/cu /. 
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Ba pl{C • 8 IIpOB8JteHO paCnpe;r.teJieHHe 1JY11Ra Ha <lBSOBOI IIJIOCROO'l'lii 

Ha BXOJte cfx>~ IqDI bo = 0 j 4 =(), 01 ro/ ~ H ;; -3 ro-5• 

IIo oo:w a6cln!oo SJJ,;ec~t O'l'JIOaeHO pacc'l'O.mme oT Ro • no ocR opJtmmT 

yroJl B Mpa.lt. B Bepxmd 'laCTH pmoymca liOxasaBa SaBMCHMOCTb A "t OT 

uomzemur oell'J.'YM& , ?: tS' • 

YR881111!18.R r.u:y<Sima sa6poca (A t -~~ eM) no.nyqeBa ~ 'r.s" =30 eM. 

Ha p~~c. 9 IIpHBe.n;eHH -.re ze Ba.BHcmrooTH ;rt;JIR 6~ = o. OI5 rc/cr:?. 

Be.zultnme A'! ::20 OM B,IteCD OOO'rBeTC4J.'B.V'e~' 'i'.r' -21.8 OM. H5 OpamteHWr 

,PBC. 8 H 9 Momo Tmote ~en: a) BJIWnme b2 Ha. r1fY61lfffY sa6poca 

llpll 4lmtCHpoB8BHOM IIOJIOllemDI Ceii'ey'Ma ~ .. r'; 6) 38.BHCEMOC-rL ~ .J"' OT b .2 

U.PJ1 «m<cHpOBaHHOM nOJiozemm A ! . IRC'.I'POIIOJmllYSI am srumcHMoo'm 

MODO no.n:yqH'rb SHalleHHe b2 ~ IlpOlmB()J'IDHHX BmSpammx SHa"'emrlt l',r u .4 Z' • 

Hs npHBe.u;eBHHX: pucymro:a CJie.nyeT 'l'alOKe. 1!TO BXO,IJ;Ho:l yroJr nyqxa 

~ 'iB.O'l'Bll ,ltaHHOI 8MifJ1H'J.'Y'.1 pao'l'eT C JlBJtl!YCOM ( ::~ ~ 0. 0'1 ~,Pa-() /eM ) 

CpeJtHd yrOJr. :rryqm o< c;.6. B npo!lecoe :mrno.na yrAem.maMeR Ha ~ I M P8Jt 

npH uepeXOJte 0'1' a. II: 6 CM I< a = 2 C'A,'e JfMIIy'Jrbcmd pas6poo AP ~ E .AIJ lc 

IIpHBOJtHT K TOMY • "1'1'0 1lacTBIW • TIO~DJ(HC B (jlo:pMariDIT H TOT Jle MOMeHT 

JSpeMeHH. Diem' yr'JIOBOI pas6poc ,do(:::- 0.05 ~. 3MHT8HO nyqxa B 

IWr.1tJ;d MOMeHT :BpeMeHH C yqeTOM ymsam:oro A,PCOCTSBJI.aeT ~ !7 MM.Mpa,Tt. 

BBe.ttetme B BOSMYUleHHe .ltHfiOJ.D)HOro t:tn:em. ba YMenmaeT cpe;ltHd ~ 
uyua H8. BXOJte cPo~Ta. lianpmiiep, I:pH 6, •18 rc o(c:.,P· YMGK&tuaeTC.fr 

Ha ::: I MPS.It· ~ ap. MoaeT 6J:iTD y:BeJIHliem 5 a CllGT ,llOIIOJIHH'l'e.7ILBJ4 IIOJDOCHYX 

odMoTOK. 

PaCT.{eTH UOlta98JIRI• 'ITO D.pH CKOpoC'U!X BBe)teHHJl nycma B pe80H8HC 

:; =(5.I{i5-:- 5.Ifi7) quo:sse DpaRT8JlHCT:P.IKH nyqxa A'UI p8.0CMa'l'

pE:BaeMHX HaMH c.nyqae:a TipaKTJAeCKH He :23MeRmOTCJI. flpoBepeHO TaDe, 

liTO npH BllCSOpe HaqaJJJ,HOro SHa"!emiSI h , OT KO'l'Oporo HatnmaeTCJI O;ltBBI' 

' K h p~. • JtOC'l'8.'1'0lQiO .It8JI8KO OT rpa.m«<l5 oOJlaCTll HeyCTOAtumoc'l'H (I'\> 0 t 6~ 

Dpatt'rePfiC'l'DB 113 ua He MeBD'rCJI. 
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PHc. IO lriJUDlC'.l'pBP.YeT CTad1ciJIJ4S.Hpyuqee Jl81CDJte CJiai'ae.MOro 

b11x
11 s,·,. Rt9Ha. JtBDABH 1J&Cfl.'mt. llpe: 4 ~ -3.Io-6.o/CM Ba q)aao

ool IIJIOCROCTH :aosmmam TPH o6JI.aC'lH YQTohoocu. EcJIH lht~ / ~ 
5. IO rc/ CM a'l'oro JtBJieBBSI B npe,tteJJ:ax mrrepecJIIItU uac :PBJtBYCOB 

He Ha6Jm.ltaeTc.a. 

BHm~BBoe HCCJie,T.toBaHHe none,lteHirJB J.IY11RB. B yCJiomtfiX 

pesommca V"t =2/3 DpOHSBOJtHJ.[OC:b npH tt ( 't) = e<:m4- t • lJm Oll8Bim 

peSJIDHoro pacnpe,tte.n:emur n. ( "') (pHc. II) &Ta ~ cJsa npeJIC'.t'aB

JieHa B BH,T.te cTeneHHoro PSW1 · /30/. · 

Koe®mulelf'l'bleToro Psuta HMetoT CJieJJYDllue SHalletmA: n.,::0,6723, 

h.1 =l,I502.ICJ3 - 1w. n2 =B.2896.Io-6CM-2• 11.a =-6,5647 .ro-7 CM-3, 

h.l( =-4, 7I05.I<J9cu-4, h
5 

=3,6I93.I<J10CM-5• 

Pac11em no nporpaMMe, yqJ!'I'HBe.!Jitel yxase.HHJ.JI cTeneHHol PJJ,It, 

noRaSamt, ~0 npB npotUIX pa.:BHYX YCJIOBH.RX, BeJili'mHa A 't BOSpaC'l'aeT • 

Jtrur n0JIY11eHWI A t .:20 CM IJPH 1:.r ::30 OM 'l'enept; nO'l'pe(So:BaJiom, ba :: 
-0.0075 rc/m? BMecTo b~ --o,OI rc/m? ]t1UI h ( 't >= Ccn4-i (pl!c.8 

:rr pHc. I2). Ha PlJC. 12 npoBJJJIIOO'l'pHJIOBaHO Tmore DMeHetme 4 't c YlJ8-

JmlleHJieM "t t • Hyao OTMe'l'B'l'L, 'qTO cpe,ltHJI1t yroJ! nyqRa e1 ep. HecttOJIJ,

KO :BOSpoc, liTO BHSBaHO yqeTOM poc'l'S OIIBJ.(a nOJm no 't,a HSMeHeHHe ~cf· 

BO BpeMeHH OOTaJIOC:b nonpe&eMY '"' !Mpe.lt. 

llo.nyqemnre mmte pesyJID'l'aTH nc·SBOJIHJIJti md'pan cooTHomeHHSI 

TOKOB B npoBO;r:omKaX nOJIIOCHHX OOMO'lOR OHCTeM BOS6yx.n;eHHJI peSOHaHca. 

PacnOJIOxeHHe qeTgpeX npoBOJJ;Hm«>B C HCTeMH POM-2 Ha 'l = ± 20 ). + 40 C1 

Ha BepxHeM H mDtHeM nOJmCaX MarHH'I'a YCROpli'l'eJI.H COS,T.taeT BOSMyJite

tme, ;D;OCTaTOlffiO nmpoROe no pa.,tttiYCj". 0.ItHHSltOBHe TOIGI B npo:BOIIJ)fmta.X 

eHcTeMH HOM-2 rrp~ yxasBHHoM paonru:ozemm coa,ItaiOT BOaMymeoe co 

3Ha"q"HTeJlbHOI .BeJllNIDIOA COCTa.BJIJDlf.tEA 611 • Ta.K, nanpmMep, IIpH 

b2. =-0,0! rc/m} 0
11 

OOCTa.BJIJieT 2,~·.!0-6 rc/cM4, l:ITO 0Ita3Jma.M' 

sueTHoe BJ1fc!BHHe sa qasose Tpaelt'.IIQpHH IIylma. 
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PRO. t 1. :?&BHCnt10CT:b DOI<U38T JJIII DOJtll CHRXpoq.B30TPOHB 

OV.flH OT pa~'tSCO /pe:rma CTOJta TOK8 B cmCTCUC 
DBT8flRJl jCltOPHTCJISI :lpB BllnYJ<IUIB 10 lCrc/ • 
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ZB 'tl 36 •o H ., S& 1: ft,MJ 

Pile. 12. 3aa~cllwocT& A"l OT 'Z.c I "l.c • 28 Clol 1 ~0 CM 132 eM I ua 
4~30BOII n.aocKocTH c l!PeA~TuaneHaell n a BIIA8 P.RA& I h~ • 0 1 

a •- 0 1Uu75 rclcM 1 ~ • u 1. U•~PY Ha pacJBKe cooTaeTcT-
BJDT B8.1111UIH811 H8118JibRYX a:GIJIBTJA • 



Jtu ICOMIIeHC8JtD CWadBJDISMpy'lllqE:ro JW~c'rmui 11J16Ha 4 tt ~t ·~ I? B 

CSwm pacC1mT8HH samtcmaoc'l'H b2. B 6~, 0'1' 'l'OROB B pesoBaucma 

o6MO'l'ltaX POM-2 I {Rot 2o} 11 I ( R,. :t 40) (P.Ho.I3a) H BJ:J6paHH 

SHa1iemiJI TOROB COOTBeTOT:ayDI{He 4~::.. 0,01 rc/ctl* H 611 .() (PHc,I36) • 

Hs conocTa:BJie.tm.f.I p.HC. I3a • !36 MOZE:o IIOJJ:Y1DI'l'lt uyDoe BHa-.remre 

TOKOB I ( R o ±20) H I ( Ro %40) ~ JII(ICSoro BHdpmmoro b2 • Hs :mtX 

6 · I ( Ro r 2oJ 
pitCymtOB BHJ4HO, -cr.ro I{=() UJlH J = I (Rot llo) • Ha pm:c.I4 
IIpHBe,tteHO paCnpe,lleJieHHe A h. ( 't ) , C~JT.,aBaeJ.ciOe npoBO,ltJffm8MB CHCT6Mii 

POM-2 IIpii j =0, 42, T. e. 6JmsltOMY K ott'l1IDt1B.7IbHOMY. BH,ttHo, 1ft'O ~: 't J 
nolJTH .mmebo. Pacnpe.~teJ.teHHe An ( "L ) , coa~eMoe npoBO,J.tlfHR8MH 

CE:CTe.Mll POM-I, UOR838HO Ha pmc. 15. 

3. Mo,Je.mmpBa.H:He 0030HaHCHOI'O .ItBpemiJI !U]AA B 

P!(WJe!!JjX fCJIOBMX. 

PacqeT TpaeKTOpd 6WI BlmOJIHeB no nporparviMe HFJ [f.])~ B" :: fOkr~ 

U npoBe)leHO Cpa:BHeHHe no.n:yqemmx pe3yJffiT8TOB C mmie.:.--tlpl:IJ.ie,IteHHHMH. 

Ha pHc. IS npHBeJ.teHa <Paso:aaa: TpaeRToprui liaCTEIUi c Ha1i.8J.[bl{O:I 

8MIJJIHTY.ltOA a =6 CM • p&CC1ilft8BH8.S: no nporpaMMaM R E ,s .IY r H 

HFI E l 'lJ • IIp.rr &TOM 60 =0, 6.! = -0,0075 ro/~,6";:!o (R£$H'r ) 

:e: Te ze YCJIOBHJl 6blJlH BSHTH A11R nporpaMMJ:J 11 F I£ t ~ IIPH ;· .0.42. 

Hs a'l'oro PHCYHRS BH.ttHO YJtOB.IeTBOpHTe..zr:&Hoe coBIIH.lteime pesynTa'l'OB, 

IIOJIYCleHHHX pa8HHMH Mei'O;ttaMB. PaCXOJQ:tetme BeJmcmH YI'JIOB Ha. 6~ 

nmx PBJt'fYC8X c:wmaHO c -reM, l:!TO C'l'erremio:R ~· xyze o:tmcnmaeT nOJie 

YORO~eJVI C YBeJI'IReHHeM t. H3 nOJiyqemna pesyJII:,TaTOB mtate BE:JtHO. 

liTO npoCTJ)aHCTBemtaJI Hepa.BHOMepJIOCT& A h ( "C ) { pHC. !5) He ORaSilBile'r 

S&MeTHoro BJ.tWmJIIj{ Ha (baso:aym T:paelt'l'opmo .lt'I1I a. ~ I eM. 

llpe.n;MfmleHHe BOSMYUleHHSI~ COBltaBaeMOro CHCT6MOA POM-2. CTe

nem-mM p.RltOM nOlt888JIO~ liTO~ Ratm:HM 0 t. = %40 C:M• .ttaae JIPB Olrl'B

M8JJ:bHOM SHB.lieHD j ooapacTaeT mt.Itar.t o-r ueHoB OJ~1 6~ H T.Jt. 
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3To ~eT orpa.HHtietme JUL Blidop Ma.JtCD18.71ld!oro SHa"'emm t,.r
1 

nocRO..liLiey' Ha/"t,r/ > 40 eM c:vmecTBYJOT o6JiacH ycrohmlocTH (PHc. I7). 

Y:SeJmtm'l':D 't,r MomiO TQ.l'lbKO sa C1le'J' pacnm:peHH.fi no pa.n:eycy ItBa,l(pa

THqHOrO BOS~cymeHRR. 

Ha pHc. IS noi<aSruta smm:cHMOC'l':& 62 oT "t ~ .w.tH rJIY6mtu sa6poca 

20 CM. flpH :BH60pe BeJIRtmHS "!~ yqH'l'HBSJIQC]) HeoOXO,ItHMOCT:& BMeTL 

MJmHMaJilJIY10 TOJIIItHHY cen'J.'YMS ~l!'l'S.. T. e. ~ yroJI. 

OTMOHemiSI :o;yqga B HeM. H3 l']t838BJDiiX OooOpa.Jteltd BsdpaHO; -36 CM. 

lii6paHHOMY 'l ~ IIpH ~ nc~ Y'CKOPHTeJIH IO RrC COOTBH

OTBymT TOKH !48 B 62 a B npoBO~X CHCTeMH POM-2 • 

.IVm HcnoJIDsye:Moro cnocoda :sosC,YJUteHHR pesoHa.Hca IIJiana;u;:r, 

o6JtaCTH YCTOitmBoCTE: JTM€Hl>maeTCSi )J,C 0 llpM ~=50 a B CHC'l'eMe ()().. 

MOTOR POM-I. Cltopoon KSMeHeim.R: TOlia ~; B 8TOi! CHCTeMe o6-

MOTOK Onpe,IteJUieTCJI CJieA.V~IH ~Cparv!H. 

IIlnpmra pesoHaHCHOI nOJIOCLT YMeE:&maeTc.n. a BpeM.Si pasBKTU pe

soHaHCa y:seJIJ'MmaeTCR c y?~eHbme:rmeN 8Mll1ll!TY.It KOJie6a.Jm~ TfaC'l~Dl· 

BeJ:mtnma "ct.::; ,u;o.mma 6uT:& Ta.RoBa. trro611 :speMJI npe6llB8.HWI liacTm'Ol 

c MaJIOii aMIIJmTY.ItOii BHYTPH pesoHaHCBoiT IIOJIOCH 6HJio 6().1.[},me. treM 

:apewr pas:mtTHSI pesoJmHca. Ha pMc. I 9 noKasa.Ha nocJie)J.ODaTe.J!IdiOC'l.'b 

qasoBHX TpaeRTopd Mil lla.CTmUl C a = I CM H d..Y,jc/i =IO a/MC&K: 

a) <Pa30Ba.R: '1'paeKTOPM B.ttaJ{H OT pesoHB.Hca; o) IIpH IIO.ItXO,Ite K pe

SOltaHCy; :s) pasPJ:JB [faso:sol TPaeKTopmi npB mmm<>M pesoHa.Bce. 'l'altHM 

odpasoM. CROpoCT:&d~/ofi =IO a/MeeK. qTo COOTBeTCTBYeT ~ex&

HOCTH :mmo,:na 0, 38 MCeR, ,lJ;OCTaTOlffia It1.IJI BilBO,na ~aCT~ C Ha"'IJJ[Wf()l 

8Ml'IJmrry;no:a I eM. 
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Paatlft CBC'l8llli 'fP8BCDOPfl!POlDll n;.vua :a uuepe ~ 

0'1' «oPf8,rBH& 1'0 BHZOA8 D 7CXOptiHJUI BHIIOJJHeH C D()M()JqY) DpOrpaM

MH F 0 R N /I7/. &fa uporpiMMa nosBO.I'Jlft ~ OCSe 
/ 

upoeJCI.UDI -rpaeDOpm ~. upoxo~ qepea JJpOJI81JO.&BDe 'UCJIO 

M8.t'JIB'1'BU U8118Hft)B, pacJ10JlGaeBRID B JipSMOJI.D81Bu ~' 

a 'faae 118l'BH'tBoe IIOJie ycxo:pHeJDI r1p11 pasJJB'IBIII% lUIJtYIG(UX c . . 

1'18!'011 BAR.U DQU O'f I10.11JCBJ1X DpOBOAH*IOB. J&amru; Jll)Ol'}l8MIII1 

CSo:lee JBD8pc&&Ha. li8M 10.7 /!8/, B KMOpol 38JlOX8BO pacupe.Jt8-

.18BJ18 IIOU 'ra&BO Ba OAHOI BBJOJUtiDI (12,3 xrc), B ~ 

pemDI&. 

lipl pel(Ne'fe CKCt.reJOI BH)TpeBHe:l 'l'pBBCIIOPftPOBD uporpal8l8 

II08BO.U8'f DO S8Jij8KIIJIM KOHecDIHM J1 Jlii118JJl,BIIM paaMepaM Jl DQ.IODBD) 

Qua B ropnOII'.l'8.lltJIOI D.IOCKOCD &'1 BBCSpaJDIOM aaB.I(J'.t'e noJXSJtpan 
C IIOIICII\Jd) HepM'JIBBOro .Mft()JUl JJapaJwtpbl BlfJ''lpeHBMI Oft.IORSIIQMX 

Y81'BJI'fOB B lfBI\1\Piua&HNX .DRS. Ilpuy~ 'faD :aoaJ(QDl()Cfi 

n()Jt(Sopa rpe.pena BQ'J.'P8JDI8l'O cemeyuo.u:, mMDeBCKpJJIIlero BCD

DDe pa;uta&BO'M ~ro o6HJB, ..aBaiDlOe Be.DJieiJJocnl) B 

non ycmpHeJUI. 

llpa p&Clleft ttpaeK'l'Opd UC'lJill DQI8 B83Tpll lCit8,1p1llft M81Qtf 

B UJIIQPNecd CKCHMe KOOPJlMBift ,, Jlelftp KO'!Opol COJIIIaxae'f C 

ll8lftPOII ltpBD8HII ~· PQ;ulldl08 p&Cnp8JlU8JDI8 Mlll'll&'l'JIO.l'O 

IlOJUI B HOI o<S.Iac'lll aQ8"8NlOCJ. B C<)()ll'BftC.,_. C JI:II,Q'JaUI81 /J.9/ • 

a 'laDe C l"let'OM IICWI O'f DpOBOlUfJI.l")B POI-I B POII-2. Ia pac. 20 

IIpllB8,JteBa ~A B("'J/ B~~ • ~ on« 'fOaa. 364 a :a oJUtOI 

nape (Depurel • BDilel) npo:so:4RD0n n<mlCBOI OfSMo'rD. 3-.ro paoupe-
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-.aeoe DO.Q'IeBO Ba COJIOB8JDIX .B81481J8JDIOI 88B11Ca10CU An ( 't ) ,'U'S1 

o.-ol llllpf npoBOJJDDfOB• ~ Ba pxoyae lq)D8&: ~ 

·UMIIUJDD) OCSIJB.ft!OI'O liJOBOJlH*D BaP.JlQ' ar paBROBBCHOro PIJlBYe& 

ycxopr.re.u:. 

B 'UIJIIQpR'IecKOI CJIC'J.'eM8 KOOPJUIBU p8.1118.&11811 Jl B8p!'JIDDH8.ff 

BOJmOBeJI'lll 1IOI'JI li8X0.1;11.DC!t D 000ft0118Bd: 
Bz == 88(~0) ~ 

d (31) 

B _ B ( R o) _ ~ 2 
("' a.£/R, oJ + o-2B( R. o)) 

~ - , R. R ~) ~ a R2. 
Ilpt HBX pactlft8X IIC11().680B&DCit liOIJDie JP8BB81DDI AtD'aeJliJI:, 

ID48JIIPI'e BJOt: . . 
dz R _ ~~ .J.. /ciR \2

_ B~ K 3 .L ld£.)-z B~ k (d.z)~ f!L k (;dR )(d z) . 
d (92 - R + R {dB"/ 7;, (€ - R ( dt9 + Rt> R do Ro R., C1ii ds J 

dz* = ~fdR clz I+ kJ Bz k B (dL\~~ k/3~ 1 d~ cil_ · f32) 
d~ .R( Ci'9 dtiJ R R;; •R-t- cfs-; ToR cl& d" ' 

rA~ , k :: V Re+( ~Yl-~-(~!)2 
Tollt8:aoe DO.J[e ~·· -.r.e. od.mCR. r.-e BrZ laBIICift ar R "' 8 

ODC8JDI B .-apro:aol CJIC78Me ICOOPJJIB&'l. B 8MM C;Q'IU ICOJmOBeii'J.'& 

IIO.U ~ B& OCBOB8BD -..maoro 8J ( x, }/J 0) DO tJoPQ'JI'81C 

8~ = aai! ~;_ u, oJ z 

Bt= as~rx,~oJz (33) 
[)y 

Bi!- = B., (K,/1 ")- -j ( (92 B" £if t•) + d'.Bz£ l(,f, ,) l z 2 

~ UOD&e l'J.lUII81IBII JtiiBDKU B -~PfOBOI CBCifeMe 

KOOppmt7 JIII8Dtl BllfJl: 

1t:~ = 8:'R., {$; Bx-B~- rt;:)
2

8~ + ;; 1: 8¥] 

dt.z::: ~ r dv (~\z dzc/y ] (34) 
Cfxz 8 0 Ro L BJ" - Bx dx + dx / ~ - otx d>< /31Z 

rxe kJ. = Vl+(ffx1z+(ff/!) 2
• a upoDBeJteDe g~Ro oupe.JlU'S8'l 

Be.IRJIJQ" JIIII1J'.&C8. 1J8C'liDIY. 

IloJie B O'J.'K.l.IOB'JI -.rmr.ra'X 8~ N 88Jl8B8Jloct. B BQe t 

(35) 
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IIoa B DHMX Bz k dK1IO OJDicaKO PQOM: 

BZk ( ><, !fl 0) = c I. (y~ ~)+ ()2 (;-~)
2 

(36) 

I']le ai u. c z JaM\fUJ.YJk\I'Nild • cemr,ynQIJdJHI rp8.1UI8II'lll COO'I'JJ8'!-

C!'B8BIIO, a ;/,s- - nouepeuu JEOO~'fa JJD811. aa JCCm>pcd II8I'JIIi['l.. 

1108 DOD B Bel puHO JQ'.D). 

B U'leCDe .......,.... yc.aollll B ropu<m'a&BOI IIJ[()CJCOCftl 611D 

BU'fB !p: 'I'O'ID (fuOJJol '.l'pUftOpD, DG.Q118HROI Ha BU)Jt8 4oJII81'D.ft. 

WoBU 'l'PMftOJIISl. paccvl'8IDIIUI 110 JipOrpaM'W 11 fIE " 7J • COO'l'

JiftCf!l11H 1fa118.V BIIBOJl8. 1Q.u ( Cl0 -6 CM) • Ca7uoct., 'ftO «aacmHe . . 
!'pMDOJIDI B APifl'I8 MOMeJml JJpeMeiDI .llOJIIBV COl'IM8JQilSCII 0 .-ol 

aa Ct~n DM8Be&a :ao BP8J18D 1lO.JUl B topaai'JDift. 7JCUUJIBA 'PI TCJfi

D D.pa!'8pl8lfl'l DOB8J(e11118 ll)'Uil upB ero Tp8BCIIOP'fJIPO:a& BiQ'i}08 

1CKOPftU8• Hx JCOOpJGIBaft COOI6JUI.BI"'' 1 .1Wt 'I01ID I. COODei'COJI>-

ul «1DJraaweuy DQKOJieHID "'IC'.l'JJIUU X 08JI'l'YMY' t 'Y .t -36 014• o( = 1,45 

~ tvua 2. -esoae J.III8BBOI 0'1' cell'l'JM8. 118CD1111. "t z -sa.s e11 • 

of2 -2,55 ~~pUt; JgDI ~ 1'01IIJ[ 3- t"-:3 =4( CM, 

o/.3 •I,90 ~· lu aqol u aux pR:GU''N1117 '1'0110 (ju 81\UB Ra

CSop B8p!'la&.IJdDIX D1f8&1111X yc.ao:sd, C~ 8MBHilcy ltBP

~· IQ"'lC8.. lf.e. aMJJJDftJ» BeP'fJIDDml'l' tSfta.ttpoB~U~X mJie

damd 2 CM-. 

3aJlna pact~et'a CJIC'l'eus BQYP8B11e1 ~liOP'lJIPOBD auD'IPr 

JJaCIJ B o.aQ1111leM: 

a) JlpK MJ(8RROJ4 IIO.I:O&RD Jl atl8P'l'JP8 -.ea ll JIJIIPlJi ftOpol O'ey

IreD -rpedoBUOC:& n().lOCSpm, uapalfftpS UeueftOB nepaol O'lJlleD 'fD. 

1l'lOtStl :a ropl80B'f&&Jiol aocKOC'1'JI DJ11C« 1!pC)JIIU CSea JIOifepJ. auepryp,y 

Bl'Opol tDR81J, BO C ...... :&JD8« ee 88110.1BeJDI8M (:a 11PfW8prlft.&IIIIX 

p&C1I8ftX KJ8ftp1811 Q.1Jl'KU paaMep 1lJ1IDl Ba BmJte BO B'l'OP3lD Ct')liBIDt); 

d) nO.lQCS:pu:t, gprlftPI wropol C'.I'JIIeRI: lf8DM odpaaou, 1l'lOC5H 1U"I01t 

.. u u J'CIIOPH8.1ll no aa.J8BROMJ lf.all!P8.BD.II 11 MOr B JU~u.BellreM 

deB 110!'8}5 lfPUCJIO~ c UOM<II4W) JD1BB 20 K IOOA • 
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IIo.SOp uapaMe'.l'pO:& ~ " Gcpi JtepBOI C7Jlle& 'fPBHOIIOP'ftiPOBlGI 

JipOJl8BOJPrJICI: DO ftep&!DHOI CDMe JUUl peDMa !BeJp'foxycmpoBD" 

( o I R, - Rz I 0 ) "n .~ • ( 'd I R, - Rz I > 0 ) a a~ < 11 e~.-..Jcxpomat ~ 0 :1 , I').te :ae.a-

'UU R, - R z. COC'1'8:I!UII1M ropaOJI'l8.&BSI paaMep Q'llC8 Ha BXOJte ao 

B'l'OPJD C!'Ylle&. HaleHeJUle G~ OCJflleC4fBJlfU!OCL 'l8lGD4 oopaaOM. 'ftOdll 

'l011D c «-a-- KOOp;ciiH&1fam ( t' ~I cl~ ) JIODJJaC:r. Ha JlllSAQI). 

C04l. LJ TO'UB ( 'l.i o( :1 ) JI ( 't z ~~ z ) • 1IocJie ~ uepe-
1 ) 

MeBBYX ~B pesy.amTJJ pacuu 2·4 'fP88lC'l'Opd (no 8 Jl&1l8&llliiX 

:rc.aoBlll no BePfD&III u DlCQII :e -rpex ~ 'l'OWK) .,.._ . . 

JDICJ. 118. rpa(mc. 

Ia peuua axo«o:a;ycapo:au CSa •IOI.lle& pacqH l1pB CUAYDIUIX 

a) paau:peJ18J18BB8 IIO.JI.a B J'CKOplft'G.Ilt) C00'1'lle'1'CTBOB8Jl0 C1'&ft'le0-

KOJIY petaiiiJ7 11p11 8" -IO JtrC; 

d) 88J!811R08 no,maemre rpamDl Jl3'Uil Ba BXO)te BO MOPJ» tn'S

ne& COftaBJIUO Ro + '15 CM ]I Ro + 85 OM. 

1Ipl 8'lOM B O'l'CJ'fMBTIDl C8JtCt'YIIO&B<>I JDDISH IIOJJylleJ:DI 8Bn8BD 

B, -zti2 rc K ~.L-43.8 rc/CM IIPB AI"RAJ: Ma1'Blft'a x JDIH8H IOO cr.t • 

.uep Qua BO II ~· lJo OCJI a6cQR(~ 0'l'J10118BO p8CO'l'OSIDI8 0!' Ro • 
IIO OC1I 0lti"H81' - 88JJIQ".r B p8JI)I8118X ( 8811JQ'7 IIepBOI'O OKII& JipiDI8!l' a& 

Q".&) • Pile. 22 B 23 DJQCftl'M.IIIrr qGoBile xapHllH llJ'lD Ha _.,. 

B'lOpol'O Jal8ll;p8B't8 B p8Jt1l8.lDdiOI: 11 Be~OI llJlOCKOCTSX, COO'fJJft

C'l'll8BBO. Ha PIC• 22 _.,,11'1'0 Pf\P8Jtl'dnrl quo:BHI od!.eM ()liJJtYIO J1e(»p

MHp01181t KUBHeiBOC'l'U) ll no,e ~· liocxo.nte;J p8SJlH8 ~JD: 

npoXOJPI'l' B KMJf.P8B'I'8 o6Jracm1 C pa3JDI'1BJitMH h. , ~ D 

•pr•aan&e taao.e auaucs opaeJI'lllpOHDJS uo-paaBOIQ", 1l'rO ~B81111C 

JliUI[CIIIB88'l a(xlleD•IIBiitl :aeptiR&&Bld qaoBUI ot1YM (pJic. 23). 
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XOA KpaAHHX TP8CKTOpmU ny~Ka B ropH30HT6XbHO~ K BepTBK6BhHOI 

DXOCKOCT.&X BO BTOpol CTYD6HB BHYTP6BHei TP&HCllOPTBPOBKK B B 

CHCTeue BHemueA TP8HCllOPTBPOBKJI. 

ITpBHBT8B CXeMa P8CDOnOE6HBB 3~6M6HTOB CBCT6MS TPaHCDOPTB

POBKB npeAYCM6TPBB86T B03MOEHOCTo HCllOB&30B8HBH llPOTOHHOro nyq

K& .n;ns 3KcnepaueHTOB no mccne~o~auan CTPYKTYPH a~.tep, npeA~ozeu

uul rpynnol COTPYAHBK08 BBTA EO r.uaBe C M.r.MemepJIKOBUM. B 3TOM 

cny~ae, nepaaa napa BBH3 AOnXE8 BKBD'I&T&CB K8R AYOneT C Kl • 

• 0,0013e2 1/CM B K2 ~ 0,0043~5 1/CIIt 11TO A86T BO.UHYD yr.UOBYD 

P8CXOABMOCT& B ropB30HT8.U&HOA UBOCKOCTB 2 KP8A B 8 B6PTBR8.U&

HOI DBOCKOCTII 4 IIP&A· 

KpaTKBtt nepe'leH L napaMeTJ•O~ 'CBCTeiiU 116,lt.J16BHOrO BUBOA8 

npaae.n;ea B rn.Yt. 

Y. 3 A K JI D t[ E H it E 

B.UaronpB.&TBUII Ot'.SCTOJITC.Ub(!TBOII AlUl 11CUOJI030B881Uf Ha CBBXPO

fPa30'TJ)OHe BBB pe30B8BC8 v~ ·2/3' paccllOTpeuuoro B H&CTOHutel pa

OoTe, JIBBJ16TC.& OTCYTCTBBe P630H8HCOB HJI3KOro DOPJl,ltiC8 npJI Clleme

HBJI pa0o11el TO'IKB DO n OT 0, 1'!/ p;o 0, €25. Uepece11CHBe P630H8HC

BUX BIIHBtt 116TBepTOrO IIOPJIAK8 He UpBBOAIIT, K8K npaEJl.UO, K onac

HHM yBeJU1'16HBBM P83116POB llJ11Ril /20/. 

HaCTOJlutBe pac'leTBue Xapa;!tTePBCTJIKB IIOrYT H6CKOJI:&RO OTJIJI-

118TLCJI OT TeX, KOTOpue 0YAYT :lOJiyqeHH IIPB 3KCll6PBII6HT8X 36 C'leT 

Toro, 'ITO npw paclleTax ue oun~ Y'ITeuu a3BMYT&X:&Ha. ueoAHopo.n;

uocTa DO.IS, 3<tiW61CT TOp~eBoro tiona B nporpallue,,,MFlElQu , TOIIO

rpa~BS nona B B~pe3e BepTaKan&HUX CTOeiC ID ICB8AP8HT8, HeiCOTOpoe 

OT.UB.B8 OT pacqeTHOrO pacnpeAeneHB.& nona B 3BCMCBT8X BHY"fPeBHeA 

CBCTeKH TpaucnopTKpOBKB • AP· OAHaKo, BnHJIHBe Oon&mBHCT8a 3TBX 

~aKTOP08 IIOZeT O~Tb CKOIIneHCBPOB8HO TOHRO~ BOACTPOAKOI napalleT

POB BSBOAHOI CJICTeMU. 

!BTOPH BHP&X8DT CBOD ITfB3H8Ten:&HOCT& B.C.PYC8KOBOI 38 

00li:&MYD DOIIOIIt& 8 O<l;OPMB6HJIB f'€3YJILT8TOB A8HHUX P8C1JeTOB. 



I. feaoJ!HcBHe ~.,m a mu.qepe zcxop!TeJ.m. 

BoceMJ. pa<Soqu npoBOJtDltOB PC)I.I B ~oft KaMepe Ha 

pa;pycax Ra Z IO CM m Ro j: 30 CM liOHUaDT noRaSaTe.n. nOJUI oT 

h. = 0.67 ,llO h = 0.625 DO JJ08X J~ ycKO:plfteJ.UI. Booeta. 

paOolDIX npollOJJ,BJilCOB POM-2 aa pUJrrcax Ro t 20 OM Ro t 40 

C08Jt&!Of B'fOPYJ) r&P'QJDDCY C8IW'.eyn0.JD)JIOI'O ~HB.a. 

Ce11eoe llpOBOJtHDOB pesoHuc·&~ol odM<mm II x 6 ~. 
Too B npoBO,ltlmuua DPB nwroxel!nUI cell'cylvia Ha Ro + 36 CM npJI BlfJtVlCJGIJI 

Bo = IO ttre 

I POM-I BOB Ra Ro t IO OM 

I POM-I ROB sa Ro 1 30 CM 

I POM-2A Ba Ro % 20 CM 

I POM-2B Ha R o i 40 cu 

I POM-I, COOTBeTCTB)'IIl\lll lJ8t£a.ny BYBO.Jfl 

I POM-I. OOOTBeTCt'BYJtlllH~ KOllllY BHBO;D;Q 

2. ~pg!CTewa 

50 a 

50 a 

62 a 

I48 a 

39 a 

50 a 

,;ropc!!CT6Ma HaXO,ttmTC.S :BO BTO];>QM npmillOJDIH6JmOM JIJ)OMeJrJTKe 

PacCTOJlHlie cenTyrJ';a OT fiP0.1tOJ.t1,l!OJi OCH npm.!OJmHeibforo lipOJ4eJtY'1'Ka 

B pa6olleM no.noamm 360 :MM 

B HepadolleM nOHOEeHRH 

~ <fx>:pMai'lmTa no zeJiesy 

~KTBBHU 

Aneprypa qo~a 

TOJllijiD.i.a ceiiTYMa Cf>opMa.rHHa 

TOJ.IlqtDia JmC'tOB Mal'BBTOifPOBO.tta q,c~a 

69 - ... 

> 750 MM 

1640-

I700 MM 

65 X 225 ~ 
2MM 

0,35 MM 

~· . 



~:a saaope qopAei'.RJ!ft (B DUJie mmo.-a): 

NISI B0- I,O-rA O,I66 rA 

.n;JIJI B0- 1,23.,.. 0,145 rA 

OTHometm:e MSMeHeRHJI nC\11.2. B qo~EJI~e sa BpeNlJl 

.BSBOJtB. K I10JilO B tfopM&.I'Im'l'e :B Ha-cw~e BHBOJJ.a ( B¢ 11 - Bp~r) ·~ O.I 
. B~H 

.uzrua «:opmmss no xe.tteay IOI6 • 

AnePTypa W0p.7Ilm3W 
lJHCJIO BHTROB 06MOTKH cpopmm:~H 

1\.Ba.Zij)ynOJll,JWi\ rpaJtT~IeHT (Hor.m;a.): .~ B0= I,O '" 

li,il.ff. B
0 
= I, 23 .,. A 

3. 0cHO!B!J CJICt!!R 

!080 MM 

50xl80~ 
I4 

OcllOBtfOI Mai'HB'l' p&CI!OJ.IODH J. W l'll>JWOJDIB8bOM Ilpo.Me.JQ'Be 

YCROPH'feJlSI Ha pa.JlHYC8 Ro + 700 ~M 

ltDHa M8.I"'Drl'a no aeJiesy 3000 YM 

3065 MM , ~Jrl'i1BlWI 

Aneprrypa ocuo:BHoro W8.l"lU1'la 

TOJlllll!H8 cellTYJ!.fa OCHOMO.I'O Ma.r.D'l'H. 

T~a JliiCTOB M8..1:'Hii'OOIIpOBOJt8 

65 X ISO J&f" 

20 !.1M 

IO MM 

~ B ~ope D AJUi B0 • I,·:i TJl 0, 909 u 

:NJJI B
0
= !,23 cr.n 0,9986 'l'JI 

0cHOBHaJI .mmsa HaXO.u;&TCfJ B 3-l\1 Dp.f.IM01JBBebOM DpOMesy',Mre YCROPJ!ft.1J'JI 

.1\JIJma .ttmmu no JlliJJ.esy 700 MM 

AneJ>TY.Pa mmss 65, 5 x 2I6 .,} 

T()JIIqm{a JIHCTOB Mai"HJf'.ronpo:oo,na 

~OJI:&Bli.i rp8..1tHeH•r: A11.fl B
0 

::: I,O TJI 

}IJ1.H.. B0 == I, 23 TJI 

-t-0-

IO Mfvl 

0, 04862 'fJI./c M 

0,05935 m/t..M 



CliC'reMa BllemHel TpaHCTIOP'!'l!pOBRH COC1.tOHT HS 1J:Byx .n;y6JteTOB 

.lliHS 20 K IOO A .11 20 K 200 A. Pac~e'l'mla sHalleJDISI K coc-

t " H.BJIJIJO'l' B (1 I Cll) : 

K1 = 0,005138? 

K2 :: 0, 0031445 

K3 = 0,0048244 

K4 = 0,0053383 
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T80JIJID;8 2 

I Ar (cui I AJ~ (upa.rl) I tJ~ (CII) I ~4- (upe&l 

BXOlt ¢.11. 17,5 0,55 4 1,28 

BXOA o.M. 7,5 e,a 2,5 5,2 

0CII 2'1 OKB8 2,3 s,e 6,7 3,2 

BXOlt B 1-D DB3Y 
20IUOO 2 5 5 , 6,6 3,2 

BXOA BO fi-1> JIJIB3y 
20H100 2,2 4,5 5,2 14,2 

BHXOA B3 D JIBB3Y 2,6 2,7 4,0 10,9 

BXOA B m JIRH3y 20H200 5,8 2,7 18,7 10,9 

BXOA B 1Y .UB3y 
20K200 11,8 e4,5 9,1 37,5 

BYXOA B3 lY JIBB3H 15,6 52,5 5,8 21 

MecTo Ksoopazeu•a Ot04 52,5 0,36 21 
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