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CXEMA KOHTPOJlfl P.ABOTH «lTO.AIIIIAPATOB 
TllllA P~K-5 

C. B. li9,1Ul9;t:& 

B xoac-rpyK~ ~otoannapata P~K-5 npe;tycKOtpea ~Bm:& npo

cteBmHI ROBTpO~:& sa XO;tOK ~9HRHo OB 0C~9CTBJIH9TCH C nOKO~:&D 

CBOCSO,ltBO CH,li;SDtero Ha OCH BaJIHita,. BpaD{~KOr~ npOtarBBaeKOI 

riJJ:euitol. BamtR ueet OAJIH xynaqox, xotopal saua:ttaet xoutaxTH 

OJtHH pea sa ;tBa x~pa. Kolita:ttTH coe,ItHuem c naxnoq:ttol, no 

KBraHHD xo-ropon R oc~ectB~aetca BHByan:&HHI :ttoutpo~:&. Ha npa:ttTH

:tte daBamT cnyqaH, xor;ta npH aeRcnpaBHOCTH annapata ~aMnot~-

Ka BC9 ze YHraet, uanpRYep, npH uenOJIHOK ~KJie npOtazRH. 
· EcnH B pa.CSote yqacTByDT ;tBa annapata HJIR donee, -ro uec:uotpS! 

Ha MHraHHe JI8Kll0tl9E, He~:&3H cy~HT:& 0 CRHXpOHHOCTH ;teiCTBHS! 

KaMep. KpoMe toro, BHHKaHHe onepatopa Bee BpeKa npHBJie~euo 

R ua.CSJm,IteHHD sa KHraHHeK ~mmoqex, qTO ae nosBonaet sauPanca. 

eKy ,Itpyrol aeocsxo~on ~a axcnepueua padotol. 
11pe;t~araetca cxe~a, :ttotopaa CSepeT aa·ceda ~yBKUHH onepato-

pa no KOHTpOJID sa ;tenctBHeM O,ItHOrO HJIH HeCKOJI:&KHX ~OTOannapa!OB 
P~K-5. Oua oc~ectBJiaeT KOHtpon:& sa npotHEKOI nneultH H sa non

uol otpadotKOI ~KJia. AnnapaTN nO;tBeprantca uesuaqHT9JI:&HHM 

nepe;tenxaM, a HMeaao: 

!. BaJIHK C O~HM KynaqKOM saueHH9TCH Ha BaJIRK C nat:&D 

KyJiatlKaKH• TaRaS! KOHCTpyEUHH n03BOJIHeT DOJiyqRT:& XOTH dN O,ltHH 
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mmyJI:&C Ha RaJt,tUilt llpOTJWHBaelWH KB,ltp, H63aBHCHKO OT nepBOHalla.JI:&
HOrO nOJIOZ6HBS KyJiaQXOB 0TH0CHT8JI:&HO XOHTBXTOB. 

2 •. IIpousBO)Uitcs nep,e.n;eJixa maltCS&_ c xyJiaqxo:u:, xoropue cJiy:rar 
,ltJISI BHpa60TXH H:U:IIYJI.Dca,cHrHaJIH3HpyDI!Iero 0 npaBHJI.DHOCTH paOOTH 

. :u:exaHitllecxoit tJacrH annapara ( o6 orpa6orxe :UHKJia). 3ra mancsa paHee 

6Wia npe.n;HaauaqeHa .n;nsr Bupa6oun CHrHaJia Ha onyJI:&CHYD no.n;-

• CBeTxy. B YCJIOBHJDC, THfiHqHWC ,I(JISI 3KcnepoeHTa, no:rpe6HOCTH 

B 3TOM CHrHaJie HeT. Ilepe.n;eJIKa SaKJIDtJaeTCSI B yY6H:&meHHH yrJIOBOlt 

npo:rSIZeHHOc:ru xynaqxa H perynHponxe ero nonozeHHn. RYnaqox 

. .n;onxeH sa:u:uxaTb xoH:rax:ru no xpaltHelt :u:epe nocne :roro, xax CSy.n;e:r 
sanepmeHo 3/4 IUIKJia. 

CHrHaJIU OT 06eHX nap KOHTaKTOB 3aBO.D;SITCSI Ha peJieauy.v 

CXe:u:y, KOTOpan OCYI!IeCTBJISI9T Ha,I{ HHKH IIpOCTeltnme JIOrH1.19CKHe One

PaLtHH. Pa6o:raex OHa cne.n;y.vmHM o6paso:u: (c:u:.pHc.I). 

B Haqane :UHKJia 06MOTKH pane PI, P2, P3, P4 o6ec:roqeHu. 

0.n;HOBpe:U:eHH0 C no.n;aqel{ KOM8H,I(HOrO .HMIIYJI.Dca Ba ~OTOannapaTU 

HatJHHaer sapsrlKaT.Dcsr eMKocn C qepes conpo:rHnJieHHe R, H rrapaJIJieJI.o

HO COe,I(HHeHHue KOHTaKTH 2 peJie. KunyJI.DCH, D0CTYII8DI!IH9 OT KOH

T8.~TOB ~OTOannapaTOB.(B CJiyqae HOp:U:aJI:&HOlt pa60TH), BKJIDll8DT 

peJie. PeJie CaM06JIOKHpyDTCSl JH HX KOHTaKTH (2)pa3MUKaDTCSI. ITpo:uecc 

~apSI,I(KH npexpamaeTCSI.Ilepe.n; HOBU:U: UHKJIOM KOHTaKTLl KOMaH,I(HOrO 

pene K P paspSIZruoT euxocn c H o6ec:roqHB8DT o6MOTKH pene 

PI - P4. EcJIH ze OT KaKOrO~HH6y.n;.o .n;aTqHKa CHrHaJI He IIOCTYnHJI 

(HeHOpMaJI:&Hasr pa6ora annapa:ra), ro npo:uecc sapSI.JtKH eMKOCTH C 
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npo.n;onzae:rca .n;o rex nop, noxa HanpSI:eHHe Ha xon~eHcarope He 

.D;OCTHraer ypOBHSl nO)t7.tHI'a JI8.UII!i JII (MTX-90). EllKOCT.D .C, paa

pSIZaSIC.D qepes JI&my n o6uorxy pene P5, BK.i"IDqae:r ero. 3TO pene 

oeer .n;se napu KOH:raxron, pa6o:ramqux Ha sm.wxauHe, o.n;Ha H3 

KOTOpHX CJiy.EHT ,I(JISI CaMOOJIOEKpOBKH, a .n;pyraa .D;JISI BKJIDQeHHSI 

:rpeBOZHOlt curHaJIHSai.tHH (3BOHOK u r • .n;. ). 0TKJIDllHT.D peJie P5 

MOzer TOJI.DKO Orrepa:rop, HBXaB KHOIIKY KI. TaKltu 06paso:u:, BHHMa

HHe onepa:ropa npiiBJiexae:rcSI TOJI.DEO B anapHltHOti cH:ryai.tHH - KOHen 

HJIH o6pan nJieBKH, sae.n;aaue rpett~pHoro MeXauHs:u:a, neperopaaHe 

npe.n;oxpauH:reJiett B :uenmc: IIHTaHHa annapara. 

IlpHJiarae:uasr CXe:Ma CJiyJ[HT J!Hm.D .D;JISI HJIJIDCTpai.tHH IIpHH:UHIIa 

.n;eltc:rnHa H He co.n;ep:H:r MHOrHX ncnouora:reJI:&HHX sJieueH:ron (nepe

KJIDqa:ren.o llHCJia nponepneHHX annapa:ron H .n;p.). 

Bu6op penetiHo-naunonoro napHaHTa o6~ncunercsr JIHm.D y.n;o6-

crnou c:ruxonxH c OcTaJI.DHOM annapa:rypo~, xo:ropaa BHnOJIHena Ha 

naunax. HcnoJI.osonaHHe noJiynpvBO,I(HHKOnux s~eueHTOB .D;JISI raxou 
cxeuu He HCKJIDqaeTcsr. 
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3i\.IIUiTA MAHOMETPHtiECKO~ HA.MIJH nJ!-2 BAKYYMMETPA 
BHT-I OT IIEPErOP AIDUI JnlH YXY.IUllEHIDI BAKYYMA 

E.c.mepCSHH 

06H~HO 3~HTa MaH0U6TpH~6CKHX ~aMD 0C~6CTB~R6TCR I!pH 

DO:MOIItH 6~0KHp0B0tiHOro Ba.KyyMJAeTpa, OTKJID~aJJIItero Hanpsmemre 

rm:Ta.IUUI npn yxy,ItmeHHH BaKyyYa. TaKOH cnocoCS, TpeCSYJJIItHit ycTa

HOBKH ~ODOJlHUT6~:&HHX npu60p0B lt ,ItaT~HKOB, H63KOH0lrn~6H H 

0C066HH0 B TeX c~yqaRX, KOr,Ita HUeeTCR 3Ha~Te~:&HOe KO~qecTBO 

H30.ilHp0BaHHHX BaKyyuHHX 06~eMOB. 

ABTOp npe,ItnOXH~ ycoBepmeHCTBOBaT:& BaKyyuMeTp BHT-I, 

BBe,ItR B H3MepHT6Jl:&HyD uen:o KaTymKy fl0.ilRpH30BaHHOrO pene, 

cpaCSaTHB81llltero I!pH yBeJlH~eHHH TOKa ,ItO I, 5-KpaTHOfO 3HaqeHUR 

HOUHHailhHOfO TOKa mKanH npH60pa H OTKJIDtJa.DIItero BaKyyMMeTp 

OT CeTH. IinOKHpOBKa BaKyy.MMeTpa, Oc~eCTBJleHHaR no npe,ItJlarae

MOH cxeMe (pHc.2), npousBO,ItHT OTKJIDqeaue .ilaMDH npH yxy,ItmeHHH 

BaKyyMa, I!pHBO,ItRIIteM K "samKailHBaHHD" H3M6pHT6~:&HOrO npH60pa 

npH JID60H mKaJle H3MepeHHH. 
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YCOBEPDIEHCTBOBAimE KOHCTPYitWm MAI'IDITHOrO mnmtA 

JIEtlA!ADIIlEI'O MEIAimBMA TBIIM-!6/!200 

Y.B.IIeTpOBCltHH 

B KOHC'l'p~m uarHHTHOro H~Ea ne~aTam•ero uexauHsua TEIIM-!6/1200 

JtJ[S OCSecneqeos: ero Ha,D;9ZB0CTH, B38Hll038.1l9BH9KOC'l'K ,lt9'l'BJI9H 

B oCSxerqeHHH H8CTpOHltH BH9C9HH CX9.ltYD~e H3K9H9HHH: 

I. Ycta.HOBO~HHe CSoCSuiiEJI saxeueHH noxYKpyrmnm uanpaBnHD

~BKH, H8C'!'P08HHHYH 0TH0CH'l'9XbHO UX8HEH KOXOTOQKOB. 

2. llna.HKH ,ltXH KOXOTOqltOB HSrOTOBXHDTCH H3 CSpOH3H H 

BK8D'l' BBY'l'PH 0TH0CH'l'9XDH0 KOXO'l'OQKOB nonepeQHHH naa ,ltXH 

yKeHDmOHHS: ycznxH 'l'p9HHH H XHEBH,lt8nHH Clt0UX9HHS nunH H rpasH. 

IIoxoseoe nnBHEH ~mxcHpye'l'cs mnnHH'l'aKH. 

3. ~XS: ycTp8H9HHS: SBX9HHH 38JIHUaHHS: K9ZAY spKOK H SEOpeK 

3X8KTpOKarHH'l'OB U0C'l'aBX8Ha TOHltaH X8HTa mHpHHOH 5 KY H TOxmH

HOH 0,05KK, ltO'l'OpaH H8'l'HHY'l'8 H 3altpenneua Ha CSOKOBHX C'l'9Hlt8X 
. . 

KarHHTHOrO ~Hlta npH UOKO~H cyxapHKOB. 

HOBaH UXaHKa ,ltXS: MOXOTO~KOB UOK838H8 Ha PHC. 3 • 

PacnonozeHHe H xpenneuHe.cTan»HOH neuTu noxaaauu 

ua pnc.4. 
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Puc. 3 

Nll'-"'1? k,PIIPAINU.V 
"',PSS.atVNDir 

L. lloA{IKf'!f2/l6le #d"f'dMitHJtql.le 
2. ~mdA6Nd, AIHtrUt . 

.3. lc',PeA/II.NVe eoma.t16HOU /11Hm6t. 

Pvc. 4 
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YCTPORCTBO 3.AIJU{TH OT IIPEKPAI!lEHHH OEJlYBA B03JlYXOM 

K.H.CeliHH 

npe~naraerca ycrpo~crBo, cHraanxaBpym~ee o cHBEeHHH 

pacxo~a oxxez~am~ero BOa~a H o noBsmaHKK ero re:r.a:nepa:yps. 

llpHHqHfi ~elCTBHH ycrpOHCTBa 0CH0BaH Ha H3K9H9HHH COnpO" 
/ 

THBJI9HHH T9puHCTOpa B 3aBHCJrD10CTH OT ero re:u:neparypH H Ha 

Ha:u:eaeHHH cooruomeHHH :u:ez~ renno:u:, no~BO~HUHM x repKHcropy 

H3BH9 OT HarpeBarena,H T9IUIOU, OTBO~K OT T9pMHCTOpa OXXa%~81)

~HM B03~yxOMJB 3aBHCHM0CTH OT CROpOCTH H TeMnepatypH OXX8%~8D

Jli9rO B03~yxa. 
ITpHHnKnHaHLHaa anexrpHqecxaa cxe:u:a npHBe~ena aa pHc.5, 

.cxe:u:a ~arqHxa - Ha pHc. 6. 

0c069HH0CTSMH ~aHHOH CX9MH HBXHDTCJI HCfi0JIL30BaHH9 B 

xaqecrBe aarpeBarexa 6axxacrHoro conpOTHBX9HHa H BRXDqeHHe 

pexe C HOpMaJILHO 3a:MKHYTHM KOHTaKTOY:. TaK09 pemeHHe ycrpa.aaer 

B03MOZH0CTL OTR83a CHrHaJIH3atiHH 0 npexp~9HHH 06~Ba B cxyqae 

neperopaHHH HarpeBarexa (uxH o6psBe ero nenH) H o6psBe nann 

T9pMHCTOpa. IIpH TaRHX HapymeHHHX U9IIH fi0SBJIJI9TCJI CHrHaJI 

o npexp~eHHH o6~yBa. 

Hacrponxa cxeMH npOH3BO~rca no~ronxo~ conporHBJI9HHH 

R 2 H R s· 
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Pvc.S. 

C.X81"fC1. 

Puc. 8. .IJcm~uk . 

.f. flqepe!'arne.l76 (t:'M,f'On7v5'.neHve /7.3-25 25/J!J oH) 
,P. Pugvan1op 
3. Te>pMvcrnop h/YT-1 .S:t ko;v _ 

I 12 

IIEPEHOCHOE YHRBEPCAJibHOE IIPliCIIOCQBJIEm .l{JUI 
liiJIHqiOBAHHH HAIIP ABJHlDil{HX CTAHHH TOKAPHHX CTAHROB 

B.E.CTenxuu, n.H.CuupHOB, A.H.llpoxopOB 

IIpe~no:z:euo nepeuocaoe npHcnococ5neHHe .ItJISJ lliJIH4JOBa.HUSJ 

HanpaB.IISIIlJ!tHX CTa.HHH TOKapma C'ra.HKOB. IIpHCD0COc5JieHHe D03BO .. 

JISJeT C ).tOCTaToqao~ TOqHOCTDD,des CHSITHSJ CTaHKa C <PYH,ItaMeHTa, 

npOB3BO.ItHTL peMOHT HanpaBJISJD~X CTaHHH C c50JILillHM H3HOCOM. 

IlpH 3TOM SHatm:rSJIDHO COKpaiJiaeTCH BpSMSJ paMOHTa H nOBBmae:rca 

H3HOC0CT0~K0CTh HaiipaBJlSID!!tHX.nOBepxHOCTe~ CTaHHHe 06mH~ BH.lt. 

npucnoco6neuua npnBe,Iteu ua pHc. 7. 

IIpucnocodneHHe yc:raaaBJIUBaeTca ua uanpaBJIJIDI!tHe Sa.ItHe~ 

c586xu. 

I3 
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CITOCQE lffirOTOBJIEHlHI TOHKHX IDIACTMACCOBHX 
CUHHTIDIJIHTOPOB E~ MEXAIIliliiDKOkt OEP .AEOTKH 

ITOBEPXHOCTIDl 

M. M. KyJIDltHH 

ITpe~nozeH DpOCTOU CDOCOd H3rOTOBneHHH TOHEHX (~0 !-G,5 MY) 

DJiacTII8CC0BHX CIUIHTHUHTOpOB H3 C~HTHnnHpYDJ!teH DJiactllaCCH 

Ha OCHOBe CTHpona. 

CYJ!tHOCTL cnoco6a saxnmqaetcn B cne~JlteM: 

Kycoqex nnacTKaccu ueo6xo~~11oro o6~eua saxuuaetcn Ke~ 

~ByHH cteEnJIHHHWI nnactHHEallH H HarpeBaeTCH B CylllHn:&HOH neqH 

~0 TeunepaTypH i =II0°~I50°C.ITpH. BH60pe TeMnepaTypu co6nD~aeTCJI 

ycnOBHe OTCYTCTBHJI DysHpLEOB, UOrYJ!tHX B03HHEHyTL B TOnJ!te 

nnacTUacCH npH HarpeBaHHH. ITpaETHqecEH BH6HpaeTCH WIHHIIanL

HaJI teMnepatypa, DpH EOtOpon,npOHCXO~HT ~e~OpKanHH DJia~tMacCHe 

nanneHHe, ueo6xo~oe ~H ~e~OpKaUKH nnactuaccu, cos~aet

cn C DOIIOJ!tLD rpysa (CBWtnOBHe RHpDHqH). lOCtatOquoe ~aBneHHe 

coct~nnet o,s-o,5 xr/cu2 B xoane npeccOBaHHa. 

Tpe6yeuaa ,TOJliqil:Ha CUHHTHnnaTOpa 38J4MTCJI npOEn8J4EauH, 

nonozeHHHUH ue~y ctexnauH. 

IIponecc npeccOBaHHa npo~oJDCaetca 2-3 t~aca. IIocne nonuoro 

ocmBaHHH · nnact:uacca Jierxo ot~eiiaetca OT ctexna. ITOJiyqeuHHe 
TaxHM 06p830U cnHHTHJIJIJITOpH He TpedYDT DOJIHpOBEH DOBepXHOCTen. 

15 



B xaqecTBe sarotOBOX Hcnonsymorcs or.xo.ltH, no.llyqallDtHec~ npH 

H3rOtOBneHBH o6HtiBHX '%0JIC'%HX C~HtHnJIS'rOpOB. 

· IIpH sazatHH xex.v coreuaD necxonEHX IIJiactKaccoma 

nnacunox, pacnonoxenHHX BnnotnYJ) ;rr,pyr x ;rr,pyry, H narpeBaHHB 

DJiac'rHHltB CBapHB81l'%CS. Ta.EHII cnOCO~OII IIOXHO nony~U CnHH'rHJinS

tOp HyxHOH ItOH~ypaqHH. 

PA3PflnHAH mTAHrA ~llff BHCOKOBOHbTHHX RCITHTAHKR 

A.A.CYHpnoB, A.E.EropoB 

Konctpyx~un mtanru noxasana na puc.e. mtanra nosBonneT 

CHID.IaTD OCTaTOtiHHlt sapH;rr, C TOKOBe;rr,ymHX tlaCTeH npH BHCOKOBOnLT

HHX HCfiHTaHHfiX 6e3 B03HHKHOBeHHfi HCKpH. nng ~TOrO pa3pH;rt. npo

. BO;rr,HTCH B ;rr,Ba aTana. Cnaqana xacanHeM ocTpHH I qepes conpo-

- THBJieHHfi THna BC, pa3MemeHHHe B rOJIOBHO£! tlaCTH mTaHrH, CHHMa

eTCH 3apH;rr,, 3aTeM npOH3BO;rt.HTCfi Ha;rr,eEHOe 3a3eMneHHe HCDHTHBaB

mHXCfi qacTe£1 OCTpHeM 2. ~anee, nOBeCHB mTaHry 3a _KpDtiOK '•3, 

uoxno o6ecnet~HTD nocTOHnnoe na;rr,exnoe sa3eMneHHe. IIpu yxasan

HHX na t~epTexe pa3Mepax mTanra BH;rr.epxana ucnsTaTenDnoe nanpn

xenue 146 KB, a~eKTHBHOe B Tet~enue 5 MHH. 3auena conpoTHBne

nun, B cnyqae neo6xo;rr,HMOCTH, npOH3BO;rt.HTCH nerito. 

HMeeTcn npucnoco6nenue (t~aCTH 2 u 3) ;rr,nn nauaTHBanun 

saseunnDmero Tpoca. 
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TIOnCBETKA PEnEPOB·BHYTPEHHEro OPREHTRPOBAHRH:CTEPEO-
CKOTIWIECKOro OOIDAIIIIAPATA IIY3llP:bKOBOR KAIEPH . 

B.H. AmlaBOB\..O.H. IinHHOB, 
B .B .nrarolleB 

OdwtHO OCB8Il!8HHC DY3Hp:&ROBHX xaxep ocyll{eC!Bll.118tCS nocpex- • 

CTBOK HllliYJI:&CHHX Jia'WI. nna H31lepemia K306pazeBHI Cli8XOB 3apueH-

HH~ qaCTH~ 1 ·Ha CHHilRax H80dXO~IlO Hll8T:&-penepHHe Rp8CTH-3lltll8H7H 

BHJTpenHero OpHeHTHpOBaHH.II CHKMICa. 3TH penepHHe xpeCTH qacTO 

rpaBHPYDT Ha BHpaBHHBaD~X Dli8HRY CTeHRax H nneqaTHBaDT HX Ba 

DJI8HKY. npH DO,JtCBeTKe OT JiaKn H8KaJIHBaHHJI. IlpM 3TOM K~ 

xpect·, ItaR DpaBHJIO">DO,ltCBequBaeTCJI .BCDOMOraTeJI:&HOii llaMDOit. ABTO-. 
. . 

pH npe~l!araDT HCDOJIL30B6TL ,JtJIJI DO,ltCB8TKH MMDYJILCHHe JiaMDH 

BM8CTO JiaMD HaKaJIMB6HHJI. IlO,JtBOA.CBeTa K KpeCTaM OT CB8TOBOrO 

DOTORa HMDYJILCHHX JiaMD OCYIIt8CTBJI8H DOcpe,JtCTBOM rHyTH~ CB8TOBO,ltOB 

H3 opraHHqecxoro ctexna. (cy.pac.9). Tioxdop axcno3HnHH AJI.II Bne

qaTHBaHua xpecTOB OCYil!8CTBli.118TC.II ,JtHa~parMHpOB6HH81l CB8TOBOrC DOTO

Ka lleE,Jty CB8TOBOXOM H xpeCTOile TaKHM.Odpa301l JtOCTHrHyTO OCB8Il!8-

HHe Od~ella KaMepH H penepHHX KpeCTOB OT 8,ltHHOrO HCTOqHHXa CBeTa

HMDYJILCHOit JiaMnH, qTo odecneqHBaeT Ha,JteZHOCTL H de30DaCHOCTL 

padOT H COXpail!8HH8 nHKJia 3a cqeT COXP6Ill8HHJI 3KCD03M~H Ha, Bneqa

THD6HHe XpeCTOB. 
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li3MEUlllm ROHCTPYKUIDI Y3JIA. 3A!!UITI:l. OT CTPmtll 

BEJIY!I!EI'O BAmmA C.AJlOXOJlOB ROHCOJIH iJ?PE3EPHOI'O 
CfA.HKA. .Tml.A FV- 2a 

B.II.I'purop:&eB 

JlliSI 38JIU!TH 0~ C~p}'ZEH ropBSOUaJibBOrO BaJIBlt8 DpliBOJt8 CaJlO

XOJtOB EOBCOBII ci>pesepuoro c~anxa ~una FV- 2a npuvenae~cs CTaBD~ 

HaJI npyDHHaJI Jl8B78 (CK.pllc.IO). IIpB patSo~e Ba CEJil"lBBamJe Xeci>B

nHTBRJI opyZHBHaS ll8Hta lSHCTpO BHXOXHT HS Ctpos. 

IIpe~Baraevoe B3KeBeHHe B xouctpyxnmu yxasaauoro y3na (cu. 

puc.!!) npe~CYR7PiJB887 HCDOll:&SOBaHHe Yetaxnuqecxo~ neHTH BS 

nD6oro BSISEOrO HeTanna, ROTOpaSI H8KKTHB8CTCS Ha 6apa6au npH DO

UOmll nunH~pHqecEon npyxuHH. 
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YCOBEPillEHCTBOBAHHE EnOKA BUBOnA HHPDPMAUHH E3-I7 

n.rr.qenHoKoB, A.C.Tpo~HMOB 

ITpH nep~opaUHH 6yMaZHOM neHTH C 6noxa BHBO~a E3-I7 ~nH 
BHtlHCBHTen:&HOM MamHHH "MUHCK" uenec006pa3HO newopHpOBaT:& B 

O~HOM Ka~e ~Ba tiHCna ~nH COBMentemm pa3pH~HOCTH MamHHH C 

pa3pH,JJ;IIOCT:&D aHani13aTOpa. COBMenteHne ~Byx tJHCen B O~HOM Ka~pe 

~OCTHraeTcR cne~yDntUM o6pasoM: I -YBenHt~HBaeTcH t~Hcno nosH

UHM nepeKBDtiaTenH CTpOK C 6 ~0 I2; 2 - ~RH BH30Ba BTOporo 

tlHCna. B cepe~HHe ~pa Ha 6 TI03HUHM nepeKBDtJaTenH CTpOK ~op

unpyeTCH ~o6aBOtlHHn HMnyB:&C-BH30B. 

CXeMa CTaporo U HOBO.ro Ka~pa Ha newoneHTe H CXeMa· H3-

MeHeHHOrO nepeKRDtiaTenH CTpOK DOKa3aHa Ha pHC. I3 . 
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3AYEHA PACTIPE.nEJIRTFJI1HHX KYJIA.tiiiDB nonAqli ClffiXPOm.mYJibCOB 
B qHTADmEY YCTPOfiCTBE B~CnHTEJibHOM MAIDHHH M-20 HA Kono
BHE nncKII CO CiroJI13ffiiUIMH KOHTAI\THIDIH lllETKAMH 

B.E.ny6HHqHx, B.H.RyroBon 

Tipe;n;no:aceHo sa.ueHHT:& B qHTanme:u ycTpottcTBe ;n;Ba nocne;n;o

BaTen:&Ho BKJIDqeHHUX RyJiaqKQBHX :ueXaHH3:Ua C KOHTaKTaUH ,IJ;Jlfi no~ 

JiyqeHHS CHHXpOHilnYJII>COB O,IJ;HHH KO,IJ;OBU:U ,IJ;HCRO:U, B KOTopo:u Ha 

qacTH o6pasynmen H:u~eTca xoHTaKTHoe xon:&no, a na ocTaBmenca 

qacTB - BKJia,IJ;UmH, peaJIH3YD~e C~eM 3a,IJ;aHHOro KO,IJ;a npH O,IJ;HOM 

flOBOpOTe ,IJ;HCKa. 

naHHHtt ,IJ;HCK C KOHTaKTHHIIH JlleTKaUH YCTaHaBJIHB8eTCfi Hfr 

BMecTo pacnpe;n;enHTeJI:&HHX xynaqxoB, qxo ynyqmaeT xaqecTBO cHH

:uae:uoro cHrHana, ;n;enaeT 6onee Ha,n;e:Hoa pa6oTy ycxpoitcTBa H 

o6nerqaeT ero HacTponxy. 

061!lHit BH,IJ; KQHTaKTHUX ,IJ;HCKOB flOKa3aH Ha pHc.I4, r;n;e: 

I-KOHTaKTHua ;n;Bcx, 2 - yronox perynnpoBxH npaBoro ,n;Hcxa, 

3-yroJIOK perynHpOBKH JieBoro ,IJ;HCKa, 4-0CHOBa~e KOHTaKTHUX 

meTox, 5-nonocxa, 6-xoHTaKTHHit mxup:&, 7-no;n;aDmaa mexxa, 

8-c~e:uHaa meTxa. 
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DEPEqEH:b 

1 

I 2 '3 4 5 
BBBlPBHBHX pa~KOHaJBaatopcEXX npe~ozeuaH no 06~e~ueuuouy 

II. UMrOBSI EOHyC B.M.CeueHOB 202 JIH<R HHCtHtyty H,JtepHHX KCCX8XOBaHHI B I965 ro~ 

I2. llpHCDOCOOl9HHe ,Jt.IH tpaHCDOpta:- <R.H.CDpHOB . 20I JIH<R pOBEI JECTOBOro ze~esa H.<R.lUO'~IltOB 

Jj HauueuoBaHue npexxozeaxa <Re.Kuu, Houep rxe I:3. liCtaHUIORBOe nepeEAD~euxe xo- E.A.Ko:mncDI 800 JIB3 n/n BH~ npe.uo- Bli8X- • OaBO~HOrO CODp0tHB~8KIS B 00-anopa OB) zeua peuo MOtEe B030y.K.J;8Ril! arperata 
I9.AII I 2 3 4 5 

I4. fK.J;paBzKq&CEX! DpBBO,Jt ,Jt~l! pe- E.M.AH,JtpeeB 274 rum I •. Hsueueuue pezmma paOora arpera- npoeuopa · A.H.naueuDu tOB lHB8KD~8CKOrO tOpHOZ8HHS C.B.KaJ!iJHOB 776 JIB3 
I5. Kpe~eRKe .J;Byxctopouuero pyqa- . B.n.rpHrop:r.eB 783 JIB3 2. topuuzextop e ua~as:r.uol ~oxycB- n.D.3BHOBI>9B ra nepexnuqeuxa cxopoc:rel B aB-pOBEOI DpOTOHBOrO tOEa I DOBH- . D.Jt.Eesuonx 799 JIB3 touate IAII2 mezuuu r~cutoK ycnopam•ero lfmH lJzyu ly . 

DO~S I.<R.Bacn:r.eB . I6. llpBOOp ,JtXS BKny~:r.CHOI ~pOBOI A.H.EropOB 278 rum 
A.E.IapltOB I95 JIH<R I 

MapltHpOBltB JtalpOB B.H.HB:ttaHOpOB 3. noxyqeane rasooOpasuoro aso~a 
B3 mi,ltKOI ~SB ,ttJiS reHepatOpa U.B.Qqlm~epoB 

I7. Dxata~xa pacnalltB 3KCnepHKeH:rax:r.- B T meBqeuxo 28I rum 3r-5 · 
HHX pa,ItH03JieK:rpOHHSX CXeM • • 

4. !~c~puaa cuc:reua x~a pesep- B.I.HxxaeB ! 75I JIB3 18. KOHtaKTHSS rpynna B.H.nyrOBOI 37 JIBTA B ~BaHBa arpera:ros DB:raaua Mar- B.l!.YSXOB 
B.H.Kopo~eB HBTOB • ~Ba sa nepeXJBqam•e• 

nyuue . 
I9. Y.Jtaseu•e o0.10a B.H.iRJIBrBH :37 U3M 5. lapBKOIIO...-nBKltOBaa OBO~ .Pl! H.H.RnonoB I94 JIH<R 

802 JIB3 00pa00TXB tazeRSX .J;&taXel ..-a- O.B.IDlellyKOB fO• CMOtpOBHe OKHa JtXH BaKyyYHOrO I.Jt.EpmoB Bfi£o• xo 500 D 11a ctBJIKe m~maa nHeBuatx~ecKBX KHmeuel -300 

199 JIH<R 21. Cnocoo r~6oxol MO,ltY~a~ n~:m E.H.IapKOB 220 IDIP 6. lepxtexaHaS •~ 1t ~erupe:z:Ky- H.H.ItJIODOB uel:rpouuoro reuepa:ro~ Hr-2 A.A.IIJieBe Ja~EOBOKy na:rposy B DOBHII8BB8 DOTO:tta Hel:rpOBOB B 
BKny~:r.cuOM peZBKe paoo:rs 

7. llpOTO~Ea TOHltHX Ba!HltOB nxam- A.H.ABaeB 200 JIH<R 
2I8 IDIP 

KOI 22. Jtosne:rpH~ec:ma 6JIODpona ,JtBe- E.A.IBBHH 
pel H ocBe~euxa . A.H.<RH~HDCOH e. )(HOrOif.OCtHHe npeC*J)IW OTitps- E.H.!HtOB 50 ll31 ~ toro una 23. UoBsmeuHe uo~octH peaxtopa ,JtO E.H.Auau:r.eB 

I 
3 ltBf B.j.Auau:r.eB 

9.. CHeteK& noxa~• rasa B HOBHSI A.B.AifAPOCOB : A •• AJUPOCOB 
203 H.B.BOXEOB . Bcto~•x axextpoe:ratx~ecxoro r.M.Oce:rncDH JIH<R 

E.H.BopouoB re11epa:ropa H.A.qenypqeuxo 
B.D.BopOHKHH I64 JIH<R 

IO. 168 JIH<R H.n.BJI~pOB C:z:ea CBI'JUI.U&aiUIH DOJIBXGHHS Jt.E.IJaHKOB B.H.Kouc:rautHHOB BO.Jt& • sue peauopa D.I.C:rpeEO~OBCKBI B.M.HaaapoB 
C.K.HBltO~aeB 
B.T.Pyxeuxo 
<R.JI.manxpo 

27 E.n.maoa.mu 
• 

. 26 



I 2 3 4 5 
I I 2 3' 4 5 

24. C~~MHHKXXH CHSTHS TkBOHBOX C E.C.Ea.Clta.XOB 803 JIB3 
'I 38. Bnox-AepxarexL xaro~a K.3KHT- E.~.JtHOHH 204.· JlH~ BeHfHXSTOpOB 3BP K 

repa uarpeBarexa KKxporpoua -25. 3a~ta SXH$0Ba!LBO-UO!HpOBO'l- B.U.I'pHrop:LeB 804 JIB3 

f 
39. ~Bxa ~na CBepneHKa orBeP-HHX CDHH~enel 0UTHq8CXRX craB-

B.H.KOTOB 2!3 JlH~ ROB or a0pa3HBHHX nopomxoB cral Manoro ~erpa • 
26. UgHCUOC00X8HH8 ~XS DCTHpOBEH A.r.Ea.JiamoB 8Q5 JIB3 

I 
40. Eucrpul uorop upepuBHcroro 0 A.n.uerpoB · 

22I JlHP Bpa.eBHS ~XS DOBOpora H3 I80 B.U.CyBOpOB o ~exroB ua ourzqecxoa ronoB- H.:A.KypmntOB 
C~OpHKEa a~ep-DpO~OB ~.C.BHHO~OB xe ~na UK-500 

H.H.IoposoB 806 JIB3 4I. Texuoxorxs:, anexrpzqecxaa cxe- A.~.~ODB 8II JIBS 27. lo~epuasa~aa xpyxeK xna XKKH-
qecxoro aHaXHsa asora ua BXXD'leuxa arperaroB x upx-

cnocoOneHHe AXH npora'IKH xoxen 
28. Texuonorua xsroroBne¥Ha pesuuo- H.Jt.PHnoB II OonLEHX axexrpzqecKXx uaEHH 

8IO JIB3 uerannBqecXRX xeun$epoB n.c.-qypKXu 
42. Cacreua uexauxswpoBauuoa B~- B.H.HJILH'IOB 57 TpaucnopTH!dl 

'lit ~~acex OT,ltOJI ' 29. Uo~craBxa ~Jia renmeBux .ltLDBPOB E.H.KanHTOHOB 807 JIB3 Clt-IO 
43. AOpasHBBHe xpyr:a ua pesHBOBol A.i.Hal.-a 288 JJHU 

JIB3 OCHOBO K.r.Ko~moB 30. 3amxruul xozyx penpoexropa H.C.!altCHKOB 809 
H.H.HBaHOB 

44. Onpe~exeuxe KHxponpBKeceR pe~- H.A.JieOe,~teB 
xoseuen:LHHX sxeueuroB B qzcrux ~.~.uuap 

287 JJHU 
3I. Texexxa ~a nepeB03XH ,ltBHra- B.H.COtHHitOB 52 TpaucnopTHHR upeuaparax sxeueBTOB pe~xose- A.XopBar Tenel rA3-5I H 3Rn-I50 H.U.ropOyuoB OT,ltOJI uex:r.uoa rpynnu a.xe~JI8.H11 

B.A. JlltBR 32. Upxcnocooneuae ~s: pacrot~EH or- B.H.CorBHEOB 53 TpaucnopTHHR BepcrHI B Oanxax nepeA&HX uoc- OT,lteJI 

I 45. CaxLBHK mroxa rasoBoro xoun- H.H.lianaH~IrlKOB 824 JIB3 TOB rpy30BHX 8BT0KamHB 
peccopa C KHrEHKH ynXOTHSD~ P.A.X03SHBOB 
3Jl8K8HT8Kirl 33. Sa.-ra or paccormacoBaHHS war- H.U.liHCTHltOB 258 JIHU 

825 JIB3 
uxruux noneH ~Bxrarenel nocro-

I 46. YHHBepcanLHHI maOnou-mraurexL D.H.TarDmEHB auuoro roxa c noneu CHBxponux-
AXH 38TO'l!H H YCT8HOBXH peSUOB H.H.HBaBOB xorpoua 

47. UpxcnocooneBHe ~a uepeuoco H.E.3altneB I25 ora 34. Upxcuocooneuxe ~xa pesRH B.H.AB,~teeB 285 JJHU uacnsuux BHKXD'larexel rmua B.H.BaCHH crexna M.r.Kou,lijl81!!aB BMr-I33 ua paccrosuxe 
35. CymHJILBaH KaKepa u.u.ce.u;oB 8I6 JIB3 48. UO,D;CT8BKa K K8X8HH'l8CltBK BOX- M.A.CononeB 

I U3M 
U.M.A!flaHaCLeB HHUaK H.B.Jia.IOpOB 

36. Cxeua ynpaBneuua nep$o~naeH r .H.FJIIrlceeB 36 JIBTA 49. UpHcoocoOneu:ae ,u;ns norpysRH H.A.KaryxHH 6 U3M H8 BH&mHHX ycrpOitCTB8X fl-20 
werannxt~ecxol crpyxEH 

37. KOHCT¥~RrHBHOe H3H8HOHHe BOB- A.H.BaneBH'l 8!5 Bo~opo,u;- 50. 0npaBKa ,!tJIH CBepneHHH OTB~CTHI B.r.Eys:HOB 8 U31 THJIH li340x-I uas xrua:epa Ha xapyceJILHOK CT8Blte rK- A JIBS 
I 
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I 2 3 4 5 

I 2 3 4 5 :I 
I02. KaMepa ~JIR HCriUTaHHR ~OJILr B.!l.IIHOTitO 232 

rra. ABrouarnt~ecxaa perynnpoBKa ~aB- B.B.KpunoB 
86I 

IDlP I 
HCHHR B HHUHH OOpaTHOrO a30Ta A.II.IfBaHOB JIB3 

D.B.IIonyOapHHOB OXDHTC!!fllt. B. Co RIIM1H 

IOJ. KanHClpOBaHHUtt HCTOt!HHK an~- JI.II.IIallleHitO II9. BpamaDmHICR xonneKTop ~xa H3Ue- B.H.KpamoHitRH 237 ID1P 

qacrRrt B.M.IInorxo 23.3 IDIP peHim roxa nyqxa C.A.IIHxanLHCT 

I04. PeKOHCTPYEilHR pene rnna YHY-48 4>.r.BopOHHH 853 JIB3 . 1 I20. KOnLna ~XR BUTCCHHrena uexaHH3- H.n.PHnOB 860 JIB3 
ua pacmupeHHR 

I05. YcrpaHCHHC HCKpCHHR l!leTOK reHe- B.B.IIoraneHKO 854 JIB3 
paropoB rnaBHoro roxa B.H.ronocoB I2I. 3nexrpouexaHHt!CCKHI KOppeKTOp K.II.Cewm 236 JiflP 

HanpaxeHHR JI.H.ConouaroB 
' 

I06. IlpHClop-H3UCpHrenL CKOpOCTH B.T.MHxattnllK I88 JIH4> 
cqera I22. PCKOHCTPYKitHR KaUCpHOtt BUCOKO- B.E.CrenKHH 237 JIH4> 

reuneparypaon anexrponet~H r-30 JI.H.ClmpHOB 

I07. 3Jiexrpuqecxaa neq:r, ~nH cymKH M.M.HnxamoB 2I PeMcrpoilrtex 
uena D.H.CmrpH~OB 

I I23. YBeJIHt!CHHC HHTCHCHBHOCTH BUBC~CH- B.H.l!aHHJIOB 
aoro nyt~xa aa nnitnorpoae Y-I50 Ii.A.3arep 238 JIHP 

I08. Mero~ H3roroBJieHHa xonen ~ns II.H.K031IOB 857 JIB3 
C DOMOI!l:bD uarHHTHOrO KaHana II.A.mexaeB 

H3Uepnren:r.aux nonyaBrouaroB I24. KOHTpOHL CHHXpOHH3anHH OCHOBHOtt. B.A.J!pOUHH 2I5 JIH4> 

I09. YcrpottcrBo ~JIH crsxxn crepxHett B.T.tieKUeHeB 855 JIB3 
H Bcnouor-aren:r.Hott no~BHli:HHX 30H A.B.COKOJIOB 

MarHHTODpOBO~a B.H.Kocrl:lrOB I25. Cxeua c~BHra HUDyn:r,ca npHBR3KR JI.H.HKOBCHKO 864 JIB3 

IIO. CHCTCMa KOHTpOJIR HaJIHt!HR BO~ B.M.ronoBHH 85I JlB3 
ItHKJia MarHHTOB H JIHH3 B.J!.Ka3altOB 

B xoxyxe uarHnra MC-I2 C.A.Bnaorpa~oB I26. Pexnu napaxneJI:r.Hott paOoru ue30H- B.C.PoraHOB .308 IDIII 

III. CHcreua H3uepeHHR H cra0HJIH3a- II.A.tienypt~eHKO 234 JIH4> ~I 
Horo rpaxra - pe3epB 3~eKTHB-

nnn uarunruoro noxa 3nexrpouar- B.M.IiapaHOB 
HOrO HCDOJI:b30BaHHH CHHXpOnHKJIO-

HHTOB 
rpoHa 

II2. IIpucnocooneHHe ~na noBopora H.H.Mar:s:oB 20 U3M I 
I27. Mo~epHH3anua ~y3onopmHeBoro ua- C.H.KoHeB I38 or3 

~HCKOB uarHHTa 
aouerpa THna -60 B.II.CauomltOB 

IIJ. IIHeBuarnt~ecKHtt pa3~e~HHHTex:r, Ii.H.THTOB 2.3 U3M :!28. ITpncnocooneane ~na 3auepa ~aBJie- r.rr.qepxacoB 865 JlB3 
HHR ra3a B oaxnouax -

II4. Ynopl:l-c~eUHHKH ~ns xauepnHX Ii.H.THTOB 24 U3M 
rrpeccqiopu 

I29. IIpncnocooneane ~ns pacrot~KH H H.rr.ropoynoB 60 TpaHcnopTHblil 
m1!HfQBaHHH rH~L3 K aBTOMOclHJIIO A.K.KapHayxoB or~en 

M-2 ("Bonra" . 
II5. ABrouarnt~ecxaa ~01IHBKa crartno- B.T.qeKMeHeB 852 JIB3 

HapHux axKYUYnsropnl:lx oarapett B.M KOCTIIT'OB DO. YcoBepmeacrBoBaHHe cxeuu sxeitrpo- r.M.CopOKHH 305 IDIIT 
riHTaHHH UC30HHOrO rpaKTa E.B.nerrapeB 

II6. Cncreua no~at~H a3ora B JIOBymXH Ii.H.AHaH:bCB 
BaKJYMHNX arperaroB snexrpocra- r.fl.OcerHHCKHtt 238 JIH4> IJI. IIpncnocooxeane ~JIH oopaoorKH sa- r .C. KanTCJIOB · 243 JIH4> 
rnt~ecxoro reaeparopa 3r-5-IH M.B.QllanepoB lllllTHllX KoxyxoB ~erexropa ~ene-

HHH 
II7. ITpucnocooneane ~xs pesKH creitna ll.H.He~e~:r,eB 2.34 JIHP 

I 35 
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I 2 3 4 5 I 2 3 4 5 
132. ITaTpOH ~Xfi RCUOXL30BaHHfi CXOMaH- B.H.KOTOB 244 JIH~ I45. ITpncnocodneHne ,ltJifi Ka.THpOBaHHJI B.H.AB,~teeB 3I5 mm HHX csepn xpouox cteitJia 

133. Pexoacrpyxnnn anL~-HOHH3annoHHott M.P.menaeB- 240 JIHP I46. YnpaBneHHe aprouou npn CBapxe IT.r.XoJIO~OB 2I7 JIB~ Ka1l6p!l CICHii nOCTOJIHHUil TOROK 

134. YcorpottcTBo cradHnnsanHH nepexo,lla A.A.CunpHOB 867 JIB3 I47. Ctaaox ,~tJIJI paBaouepHoro aaaece- A.H.rBo3,l(Dx • HB B pexHU~ HHBepTHpOBaHHH H ,l1.IT~RaJilWKOB HHH ITO!tpHTHJI Ha KarHHTHHe dapa- B.H.KoponeB 4I JIBTA "crona" oroxa daHH B.r.nonsxoB 

135. KOHCTpyltnHfi ItJianaHOB ra30BOtt !tOM- E.B.mnnoB 239 lliiP I48. HoBaH orexaoJIOrHJI HaHeceHHH no- A.H.rBOs,~tDX 40 JIBTA MY~~U~,HaXO,l\H~HXCJI B argeccHBHOM ra30BI:dt !tp!lTHH Ha KarHHTH!le dapadaHH B.H.Kopones cpe,lle rrpn reMrreparype +25 -i-JOO"C npodHHlt 
3JI6ltTpOHHO-B~HCJIHt6JILHHX llaWHH 

. 
A.A.CunpHOB 866 JIB3 I49. HOXHH~ C Bpa~D~HMCJI HOZOil E.H.rnos 28 U3M 136. ITHx-reHeparop ,1\JIH nonyqeHHH pexHua 

"CTOJia" H perynHpOBaHHe 1IpOH3BO,l(HOJl A. 3.J1opomeHI-co 
' IIOXJI MarHHT~ CHHXp0~30TpOHa B ISO. TpexmnHH.l(eJILHoe ycorpottcorBo ,l(JIH E.H.THrOB 29 U3M 3TOU pelltHMe BHBepTHBaHHH pe3Ld0BHX 3HaKOD 

- H3 H3,1(6JIHtt 
137. Cxeua ynpaBneHHJI Bosdyx.l(eHHeu A.A.rroaouapeB 

JIB3 reHepaoropoB I5,I6AIT npn padore c JI.H.flKOB6Hlt0' 868 I5Io UnpxynanHOHHaJI cxeua oxJiaz,~teHHJI M.r.nonoB I4I or3 ,l(BYJlH ypOBHfiWt CTadHXH3HpOBaHHOrO B.Jt.RasaxoB · . ,l(pOdeOqHCTKH TOKa l 
3.B.Kosydcull I52. YHHBepcaJILHan MamHHa .l(JIB nepe- M.M.HnxamoB 23 PeMcrpottnex 138. Ocaa~eHHe xoop,liHHaTHO-pacroqHoro 

JIB3 THpaHHH H npOC6HBaHHH ll6Jia craHroa MO.l(eJIH 2450 MMxpocxonou c E.C.KyJIHXOB 869 
np061ti.1HOHHCJl HaCa,l(KOll C.B.Kop.RrHH 

I53. Pyqaott nHJiomraun ,l(JIJI Jieaoroqasx A.H.KopaeB 22 PeMcrpollnex 
139. Mo,llepaHsaUHJJ rrpe.l(oxpaanrenLHHX If.JI.K.7!elleUTL6B I n norrepequux nHJI 

xJianauoB 870 JIB3 

I40. CreitJIJJHHHll 3JiexorpouarHHTHHll A.r.HHxoJiaeB 3IO JIHII I PyKCIIHCL IIOCTJIIHXa B HS,l(aTeJILCKHll OT,l\6JI 
xpaa 20 HHBapJJ I967 ro,lla. 

I4I. YCHHeHRe KOHTaitTa aHO~HOrO B!lBO~a B.~.K.noqxoB 873 JIB3 
HrHRTpoaa HBC-IOO/I5 

I42. J1HCTaHUHOHHaJJ ItaJIHdpOBKa aJIL¢a- A.r.EeJIOB 248 JIHP 
,l(6T6KTOpa M.E.Ynnnep 

I43. ITepeHOCHaJJ 3JiexrpHqecxaJJ xono,llxa A.H.Hall.I~a 3I3 JI.HIT 
H.B.llo,l(ceBanoB 

I44. Orrpe,lleneane K03~Huneara rasoBoro A.r.EenoB 249 JiflP 
OT~Opa JJ,l(ep B O,l(HOU On!lT6 M.E.Mnnnep 
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