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4HHOTAUHH_ 

0DHCHBSDTOR peay~»TaT~t HCfiHTBHHH paaHHX 

KOHCT:WKD;Jd~: ys~OB ~eHTOfiJI:iTH.JltHI:lX Mexa.HHSMOB. 

Bee KOHCTPYKUHH Y3~0B H3rCTOBn8HH B OMHM. 



I. B B E .ll E H H E r.. 

llpH paspa60TKe ~eHTOnpoT~lHOI'O MeXaHHSMa ~ 50-MM 

DJieHRH 6es nepJiopaiJ}DI', npe,nHaaaa:qeaaoro ,nJI$1 2-x MeTpoBO:i 

D,J:U(OBO,ttopo,n;HOH nysHpitKOBOi Ka.Mt~PH OH.ffii, HCnHTaH pg,D; npoCTHX 

RHHeMaT~eORHX Y~B, ROHOTP.YRDJUI KOTOPHX H pesyJU,TaTH npoBepm 

OmiOHB810'l'OH. 

a) nepeMOTRa nxeHRH o noM>mDD no,n;ammero H npHXHMHoro 

po.mtm/.I~xeMa noR8.3aaa Ha pmo.I. PoJDtR (I) npHJBHMaeTrut nPJDHaMK 

(2) R no,n;~eMY pommy (3), fiOB3pXHOOTl» KOTOporo Ha.By.mtaJmSHpo­

BaHa pesHHOi!. llO,ttaiOJitPii po~ (3) COe.:z:tHHeH 0 MOTOpoM (4), 

y KOTOpOI'O HM66TOSI aJieKTpoMarimTHHi TOpM>s. Il.7leHRa (8) npoXO,ItiiT 

MeJgzy paMKaMH. ,'U.mma npoT$DIUG:! onpe,n;eJlSieTCH C118TtiJIRO.M HMIIy'~l»COB, 

KOTOpHi! pei'HOTpHPyeT cpoTO,n;HO,n; (5). Jla.MII011Ka (6) OCBeiQB.6T ,n;:HClt (7) 

C O'l'BepCTJLRMH, -qepes KOTOPJle fiOCTynaeT CBeT Ha <Jic>TO,nl!O,D; (5) • 

,ltHoK (7) ooe.mmea c no.n;ax>DtiiM poJIHKOM (3) • 

3Ta om OTeMa o6ecne'IJJ!BB.eT ToqayD no,n;aqy DJieHIG!, HO oqeHl» 

Sa.BHCJIT OT napa.7IJieJIDHOCTH ocei poJIHitOB (I H 3) • EMH napaJIJieJU.­

HOCTl» He Bs,tl;epzaaa, TO nxe.HRa n:o,n;aeTCH C nepeKOCOM H OJVl::&HO 

TpiTOSI OBOHM TOpD;OM 0 60KOBHe CT6HKH qJwl:&MOBOI'O KaHBJia. il!BI 

/2 3/ 
6) llepeMOTKB. DJieHim C fiOMOmJ:.D neTJm BOKpyi' p:>Jl11Ka. ' 

3Ta CJICTeMa 6sna BCfiHTaHE~ B OfiHTHOM o6pasn;e ~eHTOnpoT~OI'O 

MexaHHsMa, noxasaHHoro aa pHo.~. 

llo,n;aJDIJtHi po.mut (I) noxpm• HaBY~a.mtsHpoBBHHOA pesoo:K. 

Eo~liiiOI 06XB8.T poJIHKa (I) DJieHI~i (2) ,n;aeT raplH'l'HJ), qTO IIJieHKa 

He npoOKaJI:EtSHBaeT • POJJJIK (I) C 06paTHOi CTOpoHH OCHOBHO:I IIJJHTH 
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M8xa.Hli3Ma. 008,IJ;IIH8H 0 ,ltHOKOM, Hapymrlli ,IJ;IIBMeTp KOTOporo 008,ItHHS18T­

Cfi 0 IIOMOIJ.tW> TpeHHH 0 OOH> SJieKrpoMOTOpa • 

.l(Jm nnpe;u;e.neim.a: ,nJ1lUm KB_IUB 6Wia HonOJI1)30BaHa CHOTeMa 

01:JKTHBB.HitJI !-!MIIy Jl:&OOB. 

BHOieOIIHOB.HHB.fl CHOTeMa. y;u;OBJI8TBOpHTeJI:&HO pa60TaeT TOJild(O 

des Mai'HHTHOl'O IIOJI.a:. B MBrimTHI£C DOJIJDC HeOdXO,lJ;HMO peumT• BOIIp:>O 

SKpaHHpoBaHBH 8Jl8RTpC>MOTOpa. 

B) llepeMOTRa IJJleHKH· C IIOMOI$1> "Kap.m.HOB" {pg:o.3). 

llp.amnmOM CllOTeMH .R:BJJH81'Cf.[ BOIIOJIJ.SOBa.HJie "RB.p.tB.HOB", K 

ROTOPSM no;u;aeTo.a: UJiem<a. KJianaa oCSeoneliHBB.eT no,IUrJII()'qemre o'l'oooa 

BOs,n;yxa Hs JieBOro "Kap~B.Ha" /I/. IIpm: aTOM oTooo npa.BOro "RB.IJ&iHa" 

/2/ OTRJII)qeH. Ta.KHM oCSpasOM, II81'JlD IIJieHim, KOTOpru! oCSpasyeTcsr 

Ha noBepmoon "Ra.Jli4B.Ha" 12/, :E•H6HpaeT "RaPJIB.H" /I/, IToCJie;u;o:sa.­

TeJI:&Ho BRJII(')'qaeTo.a: RJiaiiB.H npa.ooro "RB.PJIB.Ha" /2/, HB. IIOBepxHOOT:& 

KOTOpol'O JIODTOJr IIJieHKa { OMaTHBaeTOJI JI3 pyJIOHa). liJieHKB. .a:BJJHeTca: 

IIJia:aanneit ,Iti[~pai'MOi, IIOSTOMY HeoCSXO,nHMO OTp>l'O BN;ItePJDIBaTJ. 

:WCOTY "KaPJI8.HOB" IIO mHp!IHe IIJieHKJI. 

3Koiiepl!MeHTBJI:&HHe HCIIHTBHB.F.l IIOKa38JIH, qTO STa KOHOT:WKI.l;Wi 

~e!tHa • 

.l(Jm CSoJIEMHX cxopoOTei npo~~ nneHRK npoHsBe;u;eH axonepmMeHT 

0 no;u;aqel: ,1J;B.B1I8HJUI Ha oCSpa.THy:l) O'rOpoHy IIJieHKJI. TaiGIM oCSpasoM 

yoROpliJICH ee npm:DM B "Kap.ta.Hax" • 

Ha STOM np:nnume CSWI paspaJ10T8H MaReT JieHTOIIp>T.f.DIHOl'O Mexa­

HJISMa. ITepeM8HHHH mar !IpOT.RJKD IL'I8HKH MODO CSWIO peryJIHpoBa.Tl» 

IIO,ltit111)1181m8M OT,lJ;eJl:&HHX oerontl { "JtaPtfB.HOB") K KOMMy'HHIW-D;H11 OTCOOa 

BOS,eyxa. 

BYDeoiiJica.HHa.a: OHOT8Ma IIOitaaaJia, ~0 IIIJ!MeHeHJie O;u;HOOTOp>HimX 

"Kap.laHOB" ,n;aeT OOSMOllHOCT:& OKOIXlOTHOI npoTJDIIGI. 0CHOBHBJ! qao'l'J. 

STOi Cl1CTeMH IIOitasaHa Ha pH0.4. 
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.Jl,n.R: pemeHHJI TaRO A aa.n;atm aeoCSxo,n;HMo, 1l!'o6u IIJlemta o no;o;a»­

meA 6o66HHH BXO~a B npmeMHYD RaooeTy, B RO'l'Opo~ ~a,n;HBaeTaa 

B OB060,ttHHe neTJIH. Ha BTO:I RB.006'l'H IIJieHKa BHT.Rl'HBB.eTaa 0 fiOMOmbl> 

"Rapda.HOB" (IJH0.5). 

llpH aRonepBMeHT8JI:&HO~ nposepRe CSWia mcnoJI»aoBBHa CJie.nyiOutaa: 

IGlHeMm'II'ieoKBSr oxeMS.: 

I ) OIJIDM IIJieHD , a Reno HH poBa.HHe ; 

2) c6poo OPJfJDIMB. nJieHIGI, :Io)tRJmqeHHe "RaJHB.Ha" /I/; 
3) TO.Ee CBMOe, RaK I) (Ra:~ /I/ OOO'l'OJIHHO OO,ItR.lll)'qeH); 

4) c6poc npomMa DJieHRH R CTeRJiy, no~emre "RaiNB.Ha" /2/; 

5) TO.Ee CaMOe, RaK I) ( "Rtip.!B.HH" /I H 2/ OOCTOJIHHO no;o;RJDO­

'tl6HH); 

S) cCSpoc np11x0Ma nJieHIGI R oTeRJiy, no,tt1tJIB)'{emre "Rap.m.aa" /3/; 

7) TOlte CaMOe, RBR I ) ( "RaJNa.HH" /I ,2 H 3/ no CTO.fiHHO BRJII)q6-

HH) H TaR ,Jta.nee • 

IIoCJie no;o;RJIDlieHH.FI nocJie,n;aHro "RaiJAB.Ha" JI aRcnomrpoB8lli!S 

~ CJIB,Dy6T npoTJUKRa OTCH.fiTOit nJieHRJI. B 3TOM c.1Iy'qae oCSpaOHBaeTCH 

IlpHCOC IJJI6BRH BOeX "Rapda.HOB" H BMI)qaeTCJI OIX>TJJ.ERa, KOTOpafl 

HMeeT yoTpolcTBO .n;JJJI oTc'tleTa .n;mum Ha.MaTtmaeMO:I IIJiemm. O.nuoBpe­

MeHHo HOBaff OO:piJJIIJi IIJI6HKII B'l'BJIIQ[B8.6TC.fi B OpileMHyD RSOCeTy 0 no­

MODUaJ) no;o;aiODtero MexaHHaMa. TaM DJieHRa pacnOJiaraeTCJI npomaBOJI:&Ho. 

r) ne~MOTRa nJieHRJI o noMC>utDD nopn~m. /4/ 
CaMo:l O!X'OTOI, a Truate HB,D:eeol ORaaaJiac:& nopnHeBaH naeBMa­

TJ['qeCRaa: OJ1C'l'6MB. (pH0.6). illTOR C poJIJIROM, ROTOpsit CM88.H 0 OOIJIIH6M, 

BHTJII'JIBaeT neTJID IJJieHKH. Bepxaee orpa.mrqeHHe xo,Jta mToRa onpe.n;eMeT 

mar npoT.R"ltRII. 3Ta Oll!CTeMa CSWia npmurTa B JieHTonpoTmmHX Mexa.tmaMax 

,n;.rur 2-X MeTpoBO:I BO;D;Opo,IUiOI RaMepu 0Hf.Gf, OOTOMy 'tlTO n:pocTa B JlSro­

TOBJieHJm H 3KOIIJiyaTarnm:. 
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3. CHCTE}Jihl IIl'MliMMA IIJIEHErn.:.. 

a) IlplDlll!M IIJleHR:m K oTeKJIY B03,eyniHOK no;rr,ymROK. 

3a OOpB.THOK CTOpoHOH IIJieF.:Im (np:>THB SMyJI:&Olm) paonoJIOJKeHa 

IIJiaoT:wma o OTBepoTRflMl'r!, 1:!epes ROTopue no.n;aeTOJ1 ,ll;8Metme .IIJieHRa 

TipwiCHMaeTOH R OTeKJ.ty BOS,tzyiiiHOH TIO,Ir.y1DKOn. IlpH STO! KOHOTpyKIJ;Im 

He06XO,ll;mvlO o6eonetmT:& OTPHB IIJWHRH OT TipwmMHOrO OTeRJia. 

6) llpmm:M TIJieHIGI TIHeBMaTU1:!eOROH TIO,eyiiiROK (pm:o. 9) • 

CaMOK npooTOH OROTeMOH OltasaJiao:& pesHHOBM no.nymKa 0 Tipi­

BO,ll;OM ,IJ;aBJieHrur • 3TOT np.mmm:n OJ:lJI npHH.fiT B JieHTOTipDTmKH:btX Mexa­

HH3M8X .n;.rui 2-X M6TpDBOH np:>naHOBOK KaMepa, 2-X MeTp:>BOH BO;D;Op:>,ll;­

HOH RaMeps OHHH H 40-oM Bo.n;opo;o;ao:£1 KaMepH YAH r.Xap:&KoB. 

Y O:btOTpo,ll;eitoT~ MexaaHSMOB JKeJiaTaH:&HO HOTIOJI:&SOBaT:& 

.mmmo o6pooa ,n;aBJiemtff Hs no;n;ynnm ,lJ;JI.R: npmry,ll;HTeJI:&Horo OTpi[Ba 

nJieHIGI o T npmmMHoro oTeRJia. 

B) B:btplBHHBrume MeH:rm npHooooM. 

IIpH pememm: sa_n:a1:!H - BHJ;aBmmaJme nJieHKH - 6:wt HsroToMeH 

Ma.KeT Ol'IOTeMH, ROTOpaJr .n;aeT RSK np:wmM nJiemm, TaR H OTpJ:lB 

C BOS~OH no~oi. 

3Ta cHoTeMa Honma.Ha o c::m:oTeMol 'kaiJAB.HOB" (pm:o.3). Kor;n;a 

MaCT:tma 0 OTBepoTJri.R:Mii TIO.n;RJ!IO'tireaa 0 TIOMOJ.It:LIO KJia.IIaHa K OTOOOY, 

npo:m:oxo~T n:tmooo IIJieiOOI. IIooJre axono.Hl!p:>Bamta: npaooo MeHRl! 

c6paoHBaeTaa: R no.n;a.eTOH .n;aBJiemie, 0 TIOMOII{:&IO KOTOporo OHa OTp:bt­

BaeTOH OT TIJI80TmHH /3/. TaKHM 00pa30M, BO BpeMH npoTEER:H Me~ 

IJJiaOT:KHO! /3/ H TIJieHKOH o6pas~reTOH BOS,n;ymHW! no;n;ymxa. 

4. 3AIIMTA IIJIEHiill OT 3AQBElrn:BAHKff. 

llTo6s IJJieHRa He sao:eeliHBSJia.O:& H Jierxo B TeMHoTe sa­

RJI8JtHB8JIB.O:D B JieHTOTipoT.rumlrlt VIeXa.Hl!SM, 6IUI OKOHOTpy:HpoBaH cne­

I:I;HaJI:LH:ui Jia.OllpHHT (pm:c • 7 H 8) • Jia6HpmHT OOOTOBT HS TpeX qaoTel, 
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ROTOpHe YitpeiiJieHH Ha OCHO:aamm JJ.eHTOnp:>T.fDKHOro Me:xrumsMa. JlwmJm­

pi[lleo:rme no:eepXHOOTH (I) IIJianTHE:l~ (2 H 3) HaiipaBJI.RI)T IIJleHKy 

K p:>JmRSM (4) (pHo.B). 

OnHT pa60TH nOKa3aJI, liTO ~~TOT JJ.a6HpHHT MOlKHO ynp:> OTHT:& 

(pT4c.9), ."nOBe~ tfl!OJIO p0Jlm\OB ;D;C O;D;HOI'O. 

a) llo;n;M:>TKB. n.ne.HIGI n noMOnt:&IO SJieKTpoMOTopa. 

CBMOi npooTOi OKasaJiaO:& nO.n;MOTKa MeRTpoMOTOpoM. Oo:a MOTO­

pa RaoaeTo.si ;n;HOKa, KOTOpld fiOKPliT BYJIRa.Hli3Hpo:sa.HHO:f! pe3HHOH. 

llo;n6opoM OTHOmemdt ,nHaMeTpoB OOlt H ;nHOKa MOJltHO no.n;o6pa.T:& JteJiaTeJIJ.­

HYIO OKOp:>OT:& OO;n;MOTIGI.0;n;H8RO npU.MeHeime SJieKTp:>MOTOp:>B B Mal'HHT­

HHX OOJIHX :VOJIOEHJieTO.fi pemeHHeM HBJtatm SKpaHHpoBB.H.H.R:. 

6) Ilo.n;MOTKa peiKoi o sy6n;m..m. 

TaM, r.n;e MOltHO OpHH.fiT:& STY CKCTeMY, He06XO;n;HMO yqHTI:lBaT:&, 

't!TO: 

I ) peilta .n;omma HMeT:& pa6o'1::!111! mar TOJI:&KO B O.n;HOM HaiipiBJieHJI(H, 

a STO 3HaliHT, liTO o6pa.THI:l:ti XO;D; pebm ;n;OJDI.teH 6HT:& XOJIOOTOH 

( on;eOJieHHe OTRJimaeTO.fi, HanpmJiep, 0 OOMOnt:DIO Xp:uiOBIIKa, !PPHR­

UHOHHHX poJIHKOB JI T • .n;.); 

2) .n;JI.fi HSMaTllBBBHJI IIJiemm OO:D ,IJ;OJDIHa HMeT:D !PpmtUHOH (nepe.MeHHI:lH 

;a;HBMeTp pyJIOHa) ; 

3) ,1V.IIlHa pem 3a:BHOHT OT OTHOmt~HJI.fi nepe,IJ;aTOT.IHOI'O T.IHOJIQ R ,IJ;JlliHe 

Heo6xo~oi npoTSEKH; 

4) Boe .neT8JDI nepe;n;au 6soTpo w:3HamHB8MCf!. 

B) TIHeBMa.TlftleORru£ OHOTeMa OO.n;MOTIGI. /
5/ 

0;n;HHM H3 BapilaHTOB STOM OO;n;MOTIG! .fiB1If.teTO.fi "nHeBMaTBlleOmtit 

MOTOp". ilpJ!HD;Hll H3BeoTeH, OH npBMeH.fieTO.fl, Ha.UpaMep, y naeBMaTH-
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-qecmx ~pe.nei. Onm pa60TLI noKasa.n:, "'TO pa6o-qee ~a.BJieHHe .n;JIJI 

HB.'tJaJIB. pa60TH "MOTOpa" ~OJDlUiO 6L:T:D 6 aTM. ra6apHTH MOTOpa He 

nosBOJISIDT npmMeHBT:D ero B Manor~6apHTHHX .neHTonpoTazHHX MeXBHHs-

Max. 

KpoMe TOrO, CT~apTHH8 nF.eBMaTH"J8CKHe MOTOPH 003~aiDT 

OJIHliiKOM 60JIJ:mOe ycm:Jllle 'PI np01!3BOMT OJIBIIIKOM 6HOTPYIO fiO~TKY, 

-fiPH KOTOpOH IIPOHOXO.n;J4T 3JleKTPOO'l'aTH'l80Kl!H sa:pHJJ; IJJieHKH. 

r) ITHeBMaT.KqeoKSH cmoTeMa o Hono.n:DsoBSHHeM nopmag. . . 
KOHOTpyxn;JIJ1 nopnHeBOH Ol!O'l'eMH no~OTKH IJJieHKH OKa3aJia.O:& 

OBMOH fi];X>OTOR H HBJJ;eltHOR ,n;JI.R: pac 10TH B MarHl!THOM fiOJie. llepexo~ OT 

fipaMOJiiiHeimoro ~BlDKemtfi R BJ;8tna'l'eJIDROMy OOYllteOTBJIR:eTOJI C fiOMOJilH> 

Tpooa, l!T06H He paoKpy'tJHBaJiaO:D rr.n:eHKa Ha npm:eMHOH KaTytnKe, OO:D 

oeeT xpanoBHK. 

6. tPID<liROHLI, 

a) ~pmxnHOH oyxoro TpeHRH 0 fiOOTOHHHYM MOMeHTOM,/S,?/ 

llpmMeHeHHe aTOM H3B80THOH KOOHT~ ~ no~a~X ooel 

(0 pyJIOHOM <fJWI:&Ma) 0Ka38JIO.C:& Heiipn'O~HHM no CJie,10T.IOIItltM ITpKtmHa.M: 

I) IIPI!MeHeHHe ~IJHRIUIOHHHX ~CKOl3 o pasMemeHBeM HX BHYTIJI oce:l 

no~ OTa.H,ltaPTHHe 6o66mm ~eT MaJ1YIO IIJioma;o;» TpeHilf.l. Tip~ xe.zra.­
HHH ee yBe.l'nt'n~Ta fipJXO,ItiiTOJl ~rQJIOJltHHT:& ROHCTpyKIJ;HIO; 

2) . B CB.f.t3H 0 nepeMeHHBM ,n;Ha.MeTpOM pyJIOHa nJI8HKII H3MeH.R:8TOSI ee 

Bee H HHepnm BO BpeMR: )tBD8HIUI. B Ha'tlaJie npoTSIJEKH nJI8HKH 

B03mutaeT 3H8p.IJ;JIJ1, KOTOpylO ~OJDK8H a.HHyJIHPO:OO.T:& qJpHKIJliOH, 

ECJD[ oH XO];X>mo pa6oTaeT npH (50JiliDOM JIJ 1.-- py.noHe IIJieHrot 

(aTo sHa"JHT npH 6ommoi1: Haep.um), To ;I1IISI MaJioro ~aMeTpa 

py.noHa n0J!Y11aeTCSI 6oJimoe To:;1v1oxterme ({liJ!I:KI:J;HOHa m: aao6opoT. 



-7-

6) ~~OH cyxoro Tpemtsr 0 H9M6H.R:IOIUiiMCH MOMeHTOM CJIJl 

TpeHKa:. 

C neJIDD YCTpaH6HHH He~OCTSTROB BHmeODHCaHHOrO ~~OHa, 

6Wia pa9pa60Ta.Ha ROHCTpyRIJ;WI, OCHOBHOH t~aCT:&lO KOTOpoii Jm1U!6TCH 

};Utiar. C O;D;H0:£1 CTOpoHI:l OH KacaeTc.a: pyJIOHa llJI6HKH B C ;n;pyroi 

ynp3.BJIJI6T ~pHKDJIOHOM (c nOMOIJt:LX> HaT.f.ll'a nPYDHI:l) (pl!c.IO). 

BTOpol BSIJiaHT HS STOrO Tina ~pl!Kil;HOHOB 6WI paspa60Ta.H 

H Ha9Ba.H JleHTOT{HYM. 0H OKaSBJIC.R fi!X>tne nep:ooro H 6WI npHMeHeH 

B JieHTonpoTHZHHX MexaHHsMaX 2-x MeTpoBOi :oo;n;opo~Hoi RaMepi:l OMHM 

(Pf!c.II). 

B 9a.KJll:Uq6HHe, a:BTOpi:l BI:lPaJI~ 6Jiaro.n;apHOCT:& COTpy~Ky 

't!CAH ;n;-py M.MAJIH sa coTpy,lUill'qec~·BO npll JICDI:lTa.HD o6pasnoB. 



-8-

6 7 5 
<:-~ 

~-

------~~ -~---~-- -

" 
/ 

I 

CxeMa QT(CTeMH npoTmnm IIJJeHRll o noMOiq]).IO .POJI:KROB. 
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Pvc . 2 

Puc.2 
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leTanH ~eHTonpoTHEHOro M8xaHH3Ma -

"RaiJ&Um." ~ npoT.mmH IIJiemm. 

,UeTaJIH JieHTonpoTmmoro MexrumsMa -

Hac5op "Rap.mHOB" ,IT.JJ.R: npoTJDKRH IIJie:HKR. 

I 
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I 
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I 

I 
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J 2 

Puc . 5 

CxeMa 6uoTpo~enoTB,yDmero ~eHTonpoTEEHoro 

M6xaim3Ma 0 nOMOI.q:DIO ''KaJMa.HOB". 

Puc.G 
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Puc. 7 

Jia6HpHHT IIJiemm • 

2 

I 
I 
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I : Poc.8 
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Poc.9 
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~~OH 0 HSMeHf.U~Cfl MOMeHTOM 

~pmKUKOH 0 HSMe~CH MOMeHTOM ORH -

BTOpaff MO~~KauHfi. 


