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I • BBe,I[ene. 

Bo BTOpoM RBapTane !975 r. cxaxpoWasoTpoH OHHH OTpa6oTan 

Ha 9RCIIep&eHT !049 lla.COB (85.3 %) liS IlJlalDipYeMHX !229 lla.COB. 

lis DX Ha ,lta.n:&Helmee Hsy-qeo:e H C•:>BepmeBCTBOBaHlle CHC'J.'eM ycxo

pHTeAff saTpa~eHo 396 qacoB (32.3 ~g). CpeJtBSR BHTeHCBBHOCTL 

IIOCJie !00 MC ycxopemm COCTaBlfJia: llpOTOBH - !.8 X IOII llaC'l'JIIX 

B :QDJie, ,Jte:ITpoBH - 6.0 X IO IO' JUI;ep reJliiJl - 5.0 X ro8• 

B anpeJie B Te~eoe !60 llacOB pa6o'tlero BpeMeHII yctmpxTeM 

IIpoBO,ItHJIHCL Ma.I'BI:'fBHe HSMepeiWI IIORUaTeJIJI Mal'HJ:THOro IIOJIJI 11, 

IIpll pa6o'tlel cxopoc'l'JI HapacTaJUJJI noM - :B = 4000 rc/ c. . . 
IlpoJtOJIJiaJlcSI reo,Jteax'!ecul ROH~~po.n.:& onopaoro "xycTa" penepoB 

H pa601DIX 06~eRTOB. HSMepemr.a:MH OX:Ba~eHa pa601JaJI 08'1':0 SaJia CliH

XpoWQSOTpOHa, HSMepHT8JIDHOrO DaBHUffiOHa, 9RCII8pHMeHTan:DHOrO sana 

- xopnyc IB, oc~o1JH8SI ceT:o no,ItBaJia cexpo(ba.soTpoHa.. Bwi CJteJia.H 

O,ItJIJI UHit71 HSMepeHd: CTa6JIJIDHOCTB IlOJIOltelDUI SJieRTpoMai'DTa ClUI

xp$SOTpOHa. 

B pesynTaTe IIpOJtOJI.Jta.IIQIIXCSI pa6oT no xoppeR'l'KpOBalDJJ) noxa

saTeJIJI noJia ~• xcCJie,JtoBaHBD ~~ ycxopaeMoro uyqxa HHTeH

CBBHOCT:D IIOcJie !00 MC ycxopemm YJSeJJlfCieBa JtO I. 5 X I012npoT/I.tBRJI. 

llo.uy-qeHH XOpoiDHe pesyJIDTaTH IIpH Tpa.CCllpOBRe ny-qxa, BBBO,ItH

MOrO Ha nySBp:DROBHe RaMepH. ilpo,ltOJ~eTCSI pa60Ta ~ CHCTeMOi 

ynpaBJieiDUI Me.n;JieHimM BHBOJtOM aa 6~.se HcnonsoBaJDiUl SBM 00 IOIO. 

BHCORO:saxyyMHaJt RaMepa YCROpH'l'8JISI .fiBJIJieTCSI O,ItlDM HS YSJIOB, 

Tpe6yoillOC IIOBC8JtH8BHOrO BBKMaHIUI. Pa6o'l'a IIO YJll"mleBHD BaieyyMa 

IIpOBO.ItHJIB.CL Bcer,Jta, HO oco6eHHo BaJJtBoe SHa~eoe oRa IIpBo6pe.na 

B HaC'l'OSIII{ee BpeMH, B YCJIOBUX ycxopemm: .a:,n;ep. 

Ha HOBHOM liCTO'IHJlRe "KpHOK" ,I(J.ISI COKpallt8BliSI BpeMeHJI HOHJIS~ 

~ep 6unK IIpOBe,JteBH SRCIIepBMeHTH C 9JI8RTpoBHHM nyqROM BHCOROI 

DJIOTBOCTH (-!50 A/c,.2). 
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2. MarlmTHHe liSMepeiDUI. 

IToxasaTe~ MarBITHoro nOXR xsMepgxcs B yc~OBBBX pa6o~el cxo

pocTx HapacTaBKS MarBITBoro noAa B = 4000 rc/c c nouo~m 6~ -

CTK~ecxoro raJ.D)BaJIOMe'l'pa no liSBeCTllOI MeTO)l)me /I/.: 
a) IlpH B = 230 fc B WIOCROCTll 1. O Ha. 90 DOJmCax RO.IDita 

SJ18X'l'poMal'DTa {3M) C maroM IO CM II B IlJIOCKOCTJIX 'I, O II 

'l. 0 ± IO OM lla 4-x DODOax C maroM 5 CM. 

6) Ilpll B = 3IO, 400 + 450, 550 ro B IlJ!OCXOC'l'JI "Z. 0 Ba 6-TI 

UOJli)CSX. 

B) llpx B = 160 i'c B IlJlOOISOC'fll "l. 
0 

lla 8-t.m noJJDCax.. 

r) B Ba118Jle anpe;n,cxol: ocTaHC·BRK c:mxpo4lasoTpo:&a npoBe,D;e

BO XSMepeue noxasaTeJI.S: no.ns: n C·T ooTaTo'CDloro nou noo~e oT

RJII)'tielUIJI 3M ycxopllTeM nocJie :un:.na pasM'ai'BJl1DIBaHJIJI c Toxou 

800 A xa 40-xa noJmCax B n.nocxocT:a: 1. 0 c maroM IO eM. 

0TBOCITe~B8S TO~OCT» HSMepeBJ~ 

to=± r·.9% n.. 
B pesyJl:DTaTe MarDTBHX llSMepeo:i npll B = 230 rc Ba 90 no.mo-

cax 3M nocTpo&H ycpe,ItHeJUme xpBBHe noxasaTeJIJI noM n ,1tJIJI Italt -

,D;oro RBaJtpaHTa (Pic. I , 2, 3, 4) • ROJ.Il·Ita B :o;eJIOM (Plio. 5) • KpJ:BSJ~ 

noxasaTeJIJI noJIJI n ,llJ1s: xo~:o;a cnu:poqasoTpoHa f1D'THBaeT B.DJI -

HKe OCTaTO'Uioro 1I&1I.f1 (An0 ) )[ BOSMJ-.eJilfSI, BHOODIOrO MaTepJiaJIOM 

~ KSMepiTe~HHX &XeKTpo,D;OB, YCTBBOBXeBBHX Ha DOBepXHOCTll no

JmCOB 3M (An. 8). Hs Ta6JIJID;Ii I BJI,ItBC, 'ITO noxasaTeJlll no.ns: 

KBaAPaBTOB O'l'Jlli~TCS 0~ 0'1' ~yrcro. B HeROTOpHX OO~CTSX pa

,D;ByCOB IMeeT CMHCJl npoBe,D;eKKe ROppeKTBpOBaBBH. 

Pas6poc sHa~eHBI noxasaTe.ns: no~B rL pa&XH~ no~oB Ha 

O,D;BOM ll TOM ze paJUIYCe XBa,D;pa.B'l'a ,tta.eT T.B. "nOJiocy" SBa'tleBd: r\. • 

llpH aTOM BaH6~ pas6poc SBa~eBII Ba6~aeTcs Ha xpam pa6o -

'tiel: 06JlaCTJI ( 0. 05 ll 60Jlee) , B TO BpeMfl EaR BB1'l'Pll ee BeJJ111DIBH 

noxasaTeJUI noJUI n. ~CJI B o6JiaCTll 0. 03 + 0. 06. 

6 DOJlDCOB ROJffi:r(a, a DeBJio: i 40 (I RBa.D;paHT), M 4,8 (IT KBa-
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.npaH'l') , U 2, 3!, 45 (ID KBa.Iij)aHT) nteDT .xapaxTep IIOICa.Sa'l'eJm UOD 

CBJlbHO OT.1J1111a.D1{do.a: 0'1' ,llpyrllX UOJli>COB RBBJ@aHTOB ROJ.t:brta. Oco -

OeBHO CBJD)HOe BORa&emie BMeeTO.S: BEL noJmOe i 2 i RBa,Iij>aliTa. Be

po.S:'l'HOi npH1DD!OI KORa.JtelUIJI MOJIHO Irpe,IUIOJIOUT:O IIOHBJieHlle KOHTypoB 

TOKOB Ha 8TXX noJmOax: Ha IIOJIDCe Jl! 2 (ID RB. ) SaMHRaBKe peno 

Ha aJieMeHT.Y xaueps :sa pa,ItHycax R 0 ± 50 ou:, Ha noJli>Ce I 40 (Io) 

- TO &e Oa.MOe, HO 'l'OJI:DRO Ha Hapy&OM pa.ztJII(ce Q O + 50 OM. 

CJiefllJU&td STan KSMepeHd , XO'l'.S: H OXBaTii.BaJI BCero JlliUJI:D 4 no

JmCa HS !90 ( no O,ItHOJIY IIOJli>CY KBSJij)aHTa), HO BS:MepeBllfi npO:BO.ItJI

JlKO:O B Tpex IJJlOCKOOT.S:X eo, 1.0 :t: IO OM 0 MaJ.lHM waroM 5 CM. 

Ha Tpex Bs 1leT.Ypex UOJII)OOB B IJJloc:s:ocT.a:x '1. 
0 

± IO oM o6:aapy.ae

BH O~OTB 0 peSRKM SHaROnepeMeHBhM xapaRTepoM KSMeHeHBH noxa

saTeD nOJl.a: t1. • AMilJlHTy.n;a HX 0. C·5 - 0. !2, a npoTueoocT:o no 

~cy He npeBIDUaeT IO oM. Ooo6eEllo pesne mt6pool:l Ba6JliUlaD'l'C.S: 

B o6JlaCTK pa.ltHYCOB R 0± !5 eM. &to - rteHTpaJI:DHaJI o6JlacT:o saxBa

sa nyqxa B peXBM ycxopeHBH • ycxo~eHKR ero sa Ha~HOM sTane. 

~X Ba pH~ • 6 noxasHBaeT, 11'1'0 ecJDI B DJIOOKOCTJI 'l O Ha B08X 

paztJIYoax n. = o. 68, TO Ha R 0 + 5 eM 1Ja.OTBilH o aMJlJDITy,n;ol Bep -

TJIKa.7l:DHHX KOJie6a.Bd > IO oM 6yJIY'l lJYBOTBOBaT:O n. = o. 75. T.o. 

Ba Tpex 6Ds:raa pa,zptyoax IJY110K np1 ycxopeBD 6y,n;eT npoxo.ItK'l':O 

TpB OIIaCBI:le peSOBaJICHHe 06Jia.O'l'B1 'q'J.'O MOJ18T npXBeOTll R UOTepe 

'tia.OTJD:t. BeJJ.B1DtBH H aMIIJlDYlUl HORalleBJd: Ba UOJli>Cax paSJ1JilDIH, HO 

saKOHOMepBOOT:O UOBTOpgeTca, 1lTO B UOSBOJl.a:eT ~'1':0 ycpe,ItHeBBYD 

Kap'l'XftY (Pxc.6), Ha KO'l'Opol: BH,n;e~mTO.S: KOHKpeTBI:le ~CH HCKa

&eJDd:. Bee 9'1'0 UOSBOJIJieT npe,IUIOJlOUT:O O.llHY Jl TY Jte npJitDIJiy JICKa

zeol. lloJmJle&e liCKazemd: npll y,llaJieBB11 OT IJJlOCKOCTH "l O no 

HanpaBneBKD K UOBepXHOCTB nOJli>COB MOJleT 61:lT:O O~CBeHO BaJlKqH8M 

ROHCTpfKTJIBHI:lX OTBepOTml B DaKeTax &eJiesa B paloBe ~COB 

R 0 ± IO oM, Q 0 ± 30 eM, Q 0 ± 50 eM, sanoneDHX MaTepxa-

• 
JIOM, B RO'l'OpoM paSBI;aaDTC.S: BBXpeBI:le TOKJI npll B. llpi BsyqeBD 

sanacHoro noJIDCa 6~o .n;eloTBKTeJI:DHO yoTaaoaneuo, 1lTO mnxn»RB, 
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cT.arDaD~tJ~e JDICTH &eJiesa B naxeax, HaXO,Itf!'l'c.a: Ha CJie~x pa.ItB-

ycax: R 0 ± 17.5 eM, R 0+ 52.5 CM • R 0 ± 87.5 eM. llpli-

"DDBa. J!CKaJltemdt MO.EeT 6HT:& BH.f!CJieHa, eCJill .zteMOHTIIpoBa'l':D II XCCJie

,IJ;OBaT:D O~H JIS pa60"UUX DOJIOOOB 3M, 'l'Or.zta Jte MOUT 6HT:D pemeH 

Bonpoc 11 o6 ycT:pa.HeJDDI ee. Koppex~~mpoBaDe xcxuemd: noxasaTe -

JJJI :uaroTHoro noJUI 1'1- Ha paSJillcnnLx BHCOTax B sasope 3M npe.ztc:ra.

Bn.a:eT 60JI:Dmym CJIOZHOCT:&. 

Ma.ro:TBHe XSillepeHllf.{, npoBe.zteJlBI:le pa.Hee, np• YBeJD111eool 
• 

CKOpOC'l'll BapaCTaBBS MarBHTHOrO DOJ~ ~ = 16000 rc/c, DORaSHBaDT 

no.a:BJieHHe aHOMaJI:DHoro BH6poca B nc,xasaTeJie :uarumoro nou tl

B IIJIOCROC'l'JI '2. 0 B o6.nacTII rteHTJ>a.n.Horo P'W~YCa R 0 ua IY 

I038.Iij)aHTe Jl OTCY'fCTBlle DO,IJ;06Horo JlO,Ita IICKaltemrli: Ha lH na,ttpaHTe. 

YCROpliTeJUI /1,2/. nn.a: HCCJie,IJ;OB~C STOrO SBneHHH B ,ItaBBOM CeaH

ce KSMepeBd npoBO.ItlfJIOC:& cHJITHe xapaxTepa noxasaTeJIJI Mal'DTBoro 

DOJI.R: M. np11 pa6o-qel CROpoCTK HaJ>StCTa.lDIH Mai'IDITHOrO IIOJJJI 

B = 4000 rc/ c' noJie B = 230 rc' B IJJIOCROCTH "1 0 H 1. 0 ± IOcM. 

llp:ra: aTOM noJmCa Ha m • IY RBa.n;pall'l'a.x 6Wlll BSJI'l'H Te Jte, T.JTO • 

B KSMepeHIUIX, npoBe,IteHHHX B 1974 ~· /1,2/, HO 6HJI YJtfeH:DmeH mar 
JISMepeBHI ,ItO 5 CM, H B ,IJ;ODOJIBeHKe 6~ 06MepeHH DOJmCa Ha I H 

n RBa.ztpaBTax. B pesyJI:&TaTe oxasaJic•c:&, T.JTo npacyTcTue aJIOMaJl]).

Horo BH6poca B DOKasaTeJie MarDTBC•rO DOJIJI DO)tTBepE.ZtaeTC.S: 1: DpJ! 

pa6o11el CKOpoCTH BapacTa.mta: Mal'HJI'l'liOrO DOJJ:SI TOJI:DRO Ba l , IT X 

IY KBSJU)aliTax, Ha ill KBaJU>8HTe aJIOMSJl:&liHX BH6poCOB , Rai< X BO 

BpeMH paHee DpOBe,IteHBHX HSMepeHHI He 06HapylteBO. Pell:& BO BCeX 

CJIY1ISJIX i:QeT o rteBTpaJ.lDBol o6.xacTK B paloxe pa.ztJiyca R 0 • 

Bee 9'1'0 DOSBOJIJII~ C)teJiaT:D CJie.ztYDQJe BHBO)tH: 

a) noJIBJielDie BH6poca B noxasa.TeJie no.ns: n B od.:n:acTx R 0 
• 

" :a IlJiocxocTI 1.. 0 npll B = 16000 rc/c • noDJJ:e:ue aRaJIOI'lll! -

BHX BH6pocoB B RnOCROCTBX 1Lo ± IO CM DpK B = 4000 rc/c BHSH

BaDTC.S: o~ol • TOI xe npKT.JRBol; 
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6) Ha m KBa,ZtpaJ~Te ( no Rpabe;l Mepe :sa MHOI'IIX ero noJ.II>Ca:a) 

OTCYTC'l'BYJ)T BH6poCH B noxasaTeJle :[IOJIJI f'L B WIOCKOCTJIX, OT.Dll -
• 

H1t1X 0'1' 1.. 0 npB B = 4000 rc/ c. 

CJie,ItY~ STan BSMepemd CTa:BliJI CBOel I(eJThiO XSMepeoe no -

:ae,n;eJDI.H no:s:asaTe.ns: noJIJI t1- np:m: pa6o11el cxopocTJI :B = 4000 rc/ c 

B ~asoxe noJiel ISO + 550 rc. 

B pe sym,TaTe JISM:epe:u:i oTMellaeTc.a, liTO Ha no.mx 6onme, 

118M 230 rc B8JlJI1DIHa rL Ha O~aR!JBHX pa.n;IIYCSX H8CKOJThRO pteHD

maeTCS£. llpH B = 310 rc (20 MC noc.lle BRJI10118DJ! YCKOpsDltero Ba.npSI

JJteJWI) rt. YMeH:&maeTcll .zto p.oi,R:t .pa,zutyce HHJleRTopa-.zto 0.03. 

Ha no~ 400 + 450 rc (40 + 60 Me nocJie BRnmlleBJIH ycxo~ero 

Hanp.HJ~teBlUI) YMeil:omeue .ztOXO.ztliT .zto 0.015, a Ha noJie : B = 55p l'c 

(80 MC OT BKJIIO'tlelllfS: B. 11.) - ,ItO 0.02, a Ha pa.lUIYCe muteX'l'Opa -

- ,ItO 0,03 + 0.04. 

IIpll B = 160 rc (noJie BHDRilltll J1Y - 9M) xapaxTep t1, 8Ba.11H -

TeJlbBO OTJIJAaeTC.S: OT noBe,IteHJI.S 1"1- npll B = 230 rc ( noJie HH -

lleKI(D JJY - 20) (PHc. ?) • B o6JiaCT:l! R 0 ± 60 CM pa3JIJI'qJ!e BOCll'l' 

JlJIHeibml: xapaxTep. Ha pa,ltBYCe R 
0 

± 65 CM cxopoc'f:& :aSMeHeHJIII 

y:eeJIJllDIBaeTc.a: Tax, 'ITO npx B = 230 rc xpna.a: noxasaTeJtii noJJJI 

HMeeT 6oJiee noJiorBI xapaxTep, 'tleM npx B = I60 rc. STo c~ecTBeH

Bo 06JierllaeT YCJIOBJlfl KOppeKT:rq>OBa.lllfJI n . H nplt ycxopemm 

6es ROppe:RTipOBaHlVI YL ,ItOJDICHH :n-teH:&IUaT:DC.fl H noTepH CDTHOClilT8JI&-

HO noJJJI B = 160 rc, 'ITO JI no.ztTBe:pJJ.ItaeTc.s: noc.ne,DJDI(BMH axcnepx -

MeBTaMK. 

3. reo,n;e Sll'iecoe HSMepeiUIJi. 
Bo BTOpOM RBapTaJie 1975 r. npo.ztO~C:D reO,It83H'ti8CKH8 

BSMepelDISI Ha6JJ:IO.ItaeMHX o6~eKTOB CHBXp$soTpoxa. B lDDJte npHBO.ztH

MOI Ta6JIBI(e ,ItamTC.S: ,ll;aHHHe pesyJI:&TaTOB KSMepe&Ki reo,ItesxqecRBX 

ceTel o6~eRTOB • cpe~e R~TxqecRJie norpemaocTH. 

3.Itec:D: K - 1DICJIO IJ,liRJIOB HSMepeHd, 

b,__ - cpe,ItlmJI RBaJ,tpaTnecxa.a: norpeiDHOCT:D. 
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06~eRT HSMepeBKI s-~ 

I) OnopHBJI ceT:&: "RYCT" .penepoB 8 ± 0.025 

2) Pa6o~ ceT:&: a) saJl cmrxpoci>asoTpoua. I ± 0.023 

6) axcnepHMeHTanbHUI 
san - R. IB I ± 0.030 

B) HSMepiriTeJl:&H!il 
na:BHJIDOH I ± 0.030 

3) Ocano~ ceT:&: IIO,llBa.Jl 
C~SOTpO:fla I ± 0.030 

4) san CDXpocPaSOTpoHa: a) IIepeRO':} IlOJllDCOB 
+ 0.056 aJieRTp:>MarBXTa I -

d) IlOJIOJKeHIIe Me}l}IBHHO:I 
MOC:t<OCTH I ± 0.056 

+- cpe~ B~TH1IeCRafi norpeUIHOCT:b ypa.BHeHHX npeBlmleHd. 

Ha6JID.ZJ;eHliJI sa cTadlt7l:&HOCTLIO"::cy-cTa" penepoB .ztaJD1 cJie.n;yDJUie 

Ma.RCJIMBJI:&Jme OTRJlOHeimJJ penepoB O'l' Cpe,nHel MOCROCTH: 

.J penepa s T MM Sa MM 

I - O.I3 + 0.07 

2 + 0.04 - 0.04 

3 + 0.09 + O.I3 

4 + 0.07 ~0.05 

3.D;ec:&: S '1' MM - TeRYJQa.S: oca,ItRa noCJie~ero IJ,JIRJia JISMepeHd 
no oTHomemm R npe~euy; 

Sa MM - a6coJIIOTHaSI ocaztRn nocJie,ItHero ~RJla xsMepemd: 

no oTBomemm R nopBOMY OT Ha"UWa Ha6JIJUteHBI. 

+ 

.. 
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B saJie CoxpoCl>aSOTpoHa HSMepemtR: TexyiQHX OCa.ztOR no Bli -

COTHOI ceTB )tai)T CJie.ztYDnee: 

a) no BHYTpeHHeMY ROJffill.Y B paitoHe , I x IT 

~paHTOB ~T = + 0.20 MMj 

6) B paioHe ill B IY ~TOB ~T = 0 

6) no BBeiDHeMY ROJll)IJY ceTK no BCeM w.Ba.ztpa.HTaM 

ST = + 0.30 MM. 

I,' 
/ 

~BHHe pe3,YJIDTaTOB BSMepeBHI npB Ba6~eHBH sa CTa6HnD -

BOCT:OJO DOJIOJiteHJIJI Mal'HHTa CJDIXp<$lSOTpoHa npBBO,IJ)ITC.S: IDilte: 

I 

IT 

ill 

IY 

R 0 - 8oo 

R 0 + 830 

Q 0- 8)0 

R 0 + 830 

Q -8JO 
0 

R 0 + 8:>o 

Q 0- 8)0 
R 0 + 8oo 

+ 0.25 

+ 0.20 + 0.50 

- 0.30 

+ O.IO + - O.IO 

- O.IO + + O.IO 

+ 0.20 + - 0.30 
+ 0.30 

Ha6~~eHH.a: sa CTa6BnDHOCT:OJO DOJIOleHHH MarHHTa CBH~SOTpoBa 

npo,ItOJIJraJDTC.S:. 

4. CHHXpOjasoTppB B BHTeBCHBHOCT:& • 

UeJIDD npoBO.ItHMiiX pa6oT no He oJie~oBaDJO ,1J,JIHaMHRH mnma H 

ODTHMHS~ peXHMOB OT~eJIDBHX CHCreM yCROpBTeJIS no-npeEHeyY 

OCTaeTC.S: DOBHmeRKe BBTeHCXBHOCTK :rcxopeHHOrO nyqRa. ~ STOrO 

xoppeRTKpoBaHJie noxasaTeJ.J.a: MarJmT:a:oro noJ.UI npoKsBo.ItHTC.S: TOJI:&

xo o,ItHoi cxcTeMoi PSMH - 2. Koppe:EtTHpOBaDe aSlfMYTaJI.DHol acliM-

MeTpHK OCYm8CTBneBO npH DOMO~ DHraHHH COOTB8TCTBymmBX 06MOTOR 



-8-

OT DJlYJlDCBHX BCT01JJDIROB C nporpaMMBI:IM ynpa:BJielDieM A1JB 4Jopm
poBaHKH ~aMK~eCRoro pocTa TORa B 06MOTKaX ROppeRUKI. MBa8RTOp 

JI3 - 20 pa60TaJl COBMeC'l'JIO C pasrpynnapoBa'l'eJleM, peDM pa60TH 

ROTOporo Bl(Jl1)118J1 JI MO,IOTJDipOBaDe BBeprD BH.EeRTIIpYeMHX B R811e

py 'UlCT:IJl. AMn.miTJ,tta BHCORO~CTO'J:HOrO Baiip.DeHU Ha yCROpmQeM 

uexTpo.zte 6:w.r.a ycTaHOBJieHa pa:eHo:l 27. 5 RB. 

B cea~~ce pa6oTH 27 uaa c.r. nocJie 100 Me ycxapeBHR 6:w.r.a 

no.uy-qeRa mTeHcJIBHocT:& ycxopeBHor·o mnma npoToHoB I. 5 ~ 1012 

1ia.CTHil B ItliRJle. IlpH BTOM Be.llH'DJlla. saxBa.Ta B peDM YCROpeiDI.R 

H DaHOpaMa UOTep:& BHr~·CJle~~ 06paSOM: 

~~ = (5.0 + 5.6) X 1012 DpOT/UJRJl 

J 3 Ouc= (2·.5 + 2.6) x Io12 " 
• 12 

~ 20.0Mc~ (2.0 + 2.1) x 10 " -

~ 100.0Mc= (1.4 + 1.5) x 1012 " 

Hs DpHBe,IteHHHX COOTHomeHBi MOZBO B~eT:&, ~TO B~ UOTep:& 

IJY1Uta sapueBHHX lla.CT:Ill noCJie ~IBpOBalDUI ycxop.s:eMOro crycT

xa COCTaBJIHeT BCero JlHWb 40 %. ~~B ~HBHe CTaJIO BOSMOaas. 

noxyqaT:& B pesyJI:&TaTe: 

a)ODTBM&n:&HOI BaCTpoiRB MO~AHTOpa SHepr.HB, B pesyJI:&TaTe 

~ero 6.wm no.nyqeBli MB'HJ.DCaJ::&HHe aMIIJlllTY.Itli c:eo6o,ItHHx xo

Jie6aBd; 

6)BBe.zteHK.R: B xoppeRUD> noxasaTeJJH noM ,., asKMyTaJI:&HHX 

rapMoBKR; 

B)BBe.zteBKH ~ecxoro pocTa TORa B o6MOTRax xoppe~ 

aSBMfTaJI:&HOI acHMMeTpBH. 

Ilpm pa6oTe no ROppeRTllpOBa.HJDI DOJ'I.S: YCROpHTeJIJI BCSI m$>pMa

IUISI o xapaxTepe noxasaTeM no.ns: rL n0JJY118eTCSI Henocpe.ztcT:eeBBo 

no xSMepeBl!JDI Ha nyqxe (PHc. 8, 9) • KpliBiie, no.nyqemme s.ztec:& 
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xapaxTep•sym ycpe,ItB:eBHoe no aSQY"'l'Y sua-qeoe BeJDIUJilll noxa -

saTeM nOJIJI n= /<"') B ceaHcax pa6orH 2I liDHJI c.r. x 28 MaJI. c.r., 

xor.n;a Ha. cJDIXpOC}>asoTpoBe 6Wia no.n;yqeua MaKCBMaJIDHaH BH'l'eHce -

HOC'l':D - (I.4 + I.5) X IOI~'l'/Illltll. noCJie IOO.O MC ycxopeBD. 

ilpJl a.HaJDISe Iq>JIBHX t1- , B TOM "'litCJie H nOJJY"'leBHliX B npeJtl,l.ey'-

D!lle cea&cH pa6oTH /3/, uomto saMe rHT:D, "'l'l'O xapaxTep noxasaTeM 

nOJIJI t1. = j(,_) B pa6o"'lel 06Jta.C'l':l C'l'aJl 60Jiee noJIOrd, B ORa -

SaJlOC:D, "'l'l'O OCBOBHYD poJI:D B YMe~BeBHH TeMDa IIO'l'ep:D DpB YCRO -

peBIIJI Brpam 83JIMY'l'aJIDBHe rapMOHllKH n. ('1.) = 'f ( 8). 

B HaC'l'OJDQee BpeMB: eJQe He npe,D;~'l'aBJI.fle'l'CJI BOSMOZBml Y'l'Bep

JQJ;a'l':O, "'l'l'O ROppeRilJD[ Mai'HH'l'BOrO UOM, BBO,ItBMHe CJIC'l'eMOI 

P3MH - 2, Jm.WD)'l'CJr nOJIHOC'l':DI) o~. B 'IB.CTBOcTH, as:BMy

'l'aJlbBHe Baplta.IJ;JDI ,D;06aBOR, BBOCJIMHX: B MarlUI'l'BOe nOJie JCROpliTeM, 

Dem spxo BHpUeBBHit He.mmeb:d .mpaxTep, HMeeTcs B BW sa

BJICDOC'l':D n = j('). Ha .n;aHHOM -3Tane BCCJie,D;OBamrit ,ItD'aMI(tleC

DX ROppei<Itd B JIX BJJBSmllfi Ha noTepH JIH'l'eHCBBHOC'l'H 'l'aKHe ,D;O -

6aBKB 6HC'l'pee IIpJIBO,lUI'l' R ~R'l'Y, 'l'aR RaR C JJX nOMOIQ:DD npoiQe 

BBOCJI'l'CJI 8311MY'l'aJIDBHe Ba.pBartJDI B ::xpoKSBO,D;HHe Ma.I'IDITHOrO IIOJDI 

B'l'Oporo B TpeT:Dero nopH.ItROB, OTBe'rCTBeBHHX: sa BOS6yx,n;eHHe pe-

30HaHCOB /4,5/. 

5. BHBO,n; mnma• 

B Te"'leBHe IT RBap'l'ax8 CBC'l'eMa Me~eHBoro BHBO~ npopa6oTa

Jia Ha ;.SH"'lecRBI axcnepHMeBT 506 ·~coB. Pa6oTa BeJiac:D c npoTo

BaMH, .n;eiTpoHaMII H H.It,paMB reJDIJl. 

l3wra DpO,D;OJIJteBa pa60Ta IIO B~('l'peHBel TpaCC.IIpOBRe JJY"'lRa, 

BHBO,ZtliMOrO Ba IJy3Hp:DKOBHe RaMepH. JleJI:D pa60TH - YTO'tDDI'l':D nOJio

JteBBe OTBepc'l'JIJI ,I.{,11JI ma:o,n;a nytma 11s Ba.RY'YJ4HOI xauepu nepBOro 

RBa,ItpaHTa YCKOpll'l'eJia. YCTaHOBJieHO, "'l'l'O , C HSMeHeHBeM pa.IP1 -

aJIDHoro noJioxeHJIJI .Mai'HlfTa - ,n;e@IeJ:cTopa (Wl), OTRJIOBH~Jqero ny

"''OR R BapyaKO:I C'l'eHRe RaMepH, ero 'l'paeK'l'OpBH B 8'1'01 06JiaC'l'K 

MeB.fieTC.S: RaK no nOJIOXemm, TaR ll liO RpJIBBSHe B ,YOC'l'a'l'01Df0 ID11-
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poRHX npe~e~. B ~aeimeM aTo .~OXE&o o6ecne~TL npoxo~e -

HHe BHBO~oro nyqxa ~epes naTpy6ox c nonepe~ ~eTpoM 

llOpJJ.ItRB. 200 MM. PesyJlbTaTH HSMepeHd TpaeRTOpd: nytma., no -

~eHHHX odnyqeHHeM ~TOnHeHOR, ~pHBO~TCH HBZe: 

Ilo.noaoe lvUI 
(MM) 

Koo~TH n19Ra 
B ORHe 9 (MM) 

Koop~TH urqxa 
B ome IO {MM) 

R o- 5oo Q 0 + 845 R 0 + 989 

Q 0 -600 Q 0 +845 R o + 95o 

B COOTBeTCTBHH C nnaHOM COS~~ CHCTeMH ynpaBX6HBH 

Me,ItJielllDilM BHBo.n;oM Ha 6ase 3BM EJ IOIO 6wm npoBe.n;e& cJie

.n;yD~tHe pa60TH! 

a) C fiOMOmPD nporpaMMHoro ;~TaTOpa npoHSBe.n;eHa OTJia.D;

Ra nporpaMMH - .n;KCll6T~epa npHeMa l~OpManHH C .D;aT~OB CHCT6MH 

Me,ItJieHHOrO .BiiBO.D;a B aBTOHOMHOM pe;~tBMe j 

6) CMOHTHpoBaHH JLIIRTD' .ItBYXOTO,POHHe:l C.BS:SJI M6J1.11.Y fiYJlb

TOM ynpaBJI61UIH M6.D;Jl6HIIBM BHBO~OM ll 3BM. 

7. Ba.!yYM Ha YCROp!TeJie. 

B nepJIO.D; anpeJILCROI OCTa.HOBRll CHHXJ!O(Pa.SOTpoHa OWl .n;eMOH

THpOBaH C~HHHI ROMneHCaTOp Ha ~CTRe BHBO.n;a H YCTpaHeHa 

Tpy.D;HO.D;OCTynHa.fi Te% B BHCORO~'MIImi O&.beM RaMepH. B pesyJI:b-

TaTe :uayyM Ha y-qB.CTRe BHBO~a yCTH.HOBJfJIC.fi 2.0 X !0-6 TOp. 

BalcyyM B OCHOBHHX 00$eMaX YCROpHTOJI.fi CJI6fD3lttl.\)d:! 

KaMepa (P - 20) - 2.0 X 10 -6 TOp 

]Y- 20 - 5.0 X IO -7 " 

JIY- 9 - 2.0 x IO -? " 

llpo.n;OJIJKaJiaC:b paOOTa C HaCOCaMH 6eaMa.CJ'IJIHOi OTRa'iKH: HaCOCOM 

H3M - 300 B Tpy6e .n;aaMeTpoM 250 Mal H ~HOI 6.5 M no~eH npe

.n;eJILHI:di Ba.RYYM 6.0 x IO - 9 
Top. rrocJie nporpe:aa Tpy6a B Te~eHHe 

32 -x 'JaCOB npB TeMIIepaType + I80''c. 
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7. HoHHlllt XCTO'tDID "KpHOB" Ha KHJJteRTOpe JlY - 9M • 

.lfJ.u:I YMeHbmelmSI BpeMelDI HOHll3allHI B HCTOliHIRe C5LU18. y:BeJ[lfqeJia 

UXOTHOCTD TORa a~eRTpOBHOrO nyqKa /3/. 3RcnepKMeHTH DpOBO~CD 

B ~aHHOM RBapTane C ~eRTpoHHHM nyqROM nHOTHOCTDD ~I50 A/cM2• 

0HB U0Ra38JIH, 'ITO KOHLI y,ItepzKBaDTC.R: Ta.RJIM nyqROM1 no Rpa:be:A 

Mepe, HeCRQJll,RO MBJJJDICe:eyH.It. O.zr;&aRO Ha BHXO,Ite H3 HCTOTDUma 

KOHLI BHCaDBam.'C.R: B OCHOBHOM Ha BHTJli'l£Ba.IOOteM a~eRTpo,Ite. 3Kcne

pHMeHTH no TpaCCIIpoBRe JlY'IRa no:£ta3aJIX1 'ITO B 9TOM CJlY"'ae KOHLI 

BHT~C.R: llepe3 C50ROBYD CTeK£tY a~eRTpOHHOrO nyqxa, 'ITO H 

DpHBO).tHT R pe3RO~ HCRSXeHHD TpleRTOpBH HOHOB. 3RcnepHMeHTH 

no ROppeKTKpOBRe TpaeRTOplU! SJieJ~TpOHHOrO H HOBHOrO nyql(OB ne -

peHecemt Ha CTeH,IJ;. Ha ICT01Dnme "KpHOH" B030C5HOBJiemt SRCnepH -

MeHTH npl! DJlOTHOCTll SJieRTpOBHOrc> nyqRa - 30 A/ c.?. 



- 12-

JIHTEPATYPA 

I. EeSBOI'BX IO.JI. H .zu>. o:rum, EI-9-8460, ,I[y6Ha, 1974 r. 

2. EeSHorHX IO.JI. K JlP• OHHH, B2-9-8513, ,Hy6Ha, 1974 r. 

3. EeSHor:ra D.JI. H .ItP• OWIH, B2-9-8999, ,Hy6Ha, 1975 r. 

4. EesHorn D.JI. ll .ItP· OHHH, P9-91I5, )ly6Ha, 1975 r. 

5. EesHor:ra D.JI. H .Itp. owrn:, P9-9I 20, ,Hy6Ha, 1975 r. 



Ta6.1.1111ta I 

3aBBCDOCT:D HSMeBeUU: IIOKaSa'!'eJJJI llal'D'!'HOro IIOJUI (A rL ) 

B ~Tax OT pa.wca OTIIOCITeJibliO ycpe)llle&oro 

SBa~eHBS IIOKasaTeJJJI nona rL KOJib~ • 

• B = 230 rc, B = 4000 rc/c. 

~ I II m IY 
A1..CM 
+ 65 +0.005 +0.005 . -0.020 -O.OIO 

+ 60 +O.OIO +O.OIO -O.OI5 -O.OI5 

+50 +O.OIO +O.OIO -O.OI5 -0.005 

+ 40 +O.OIO +O.OIO o.ooo -0.005 

+30 +0.020 -0.005 0.000 -O.OIO 

+ 20 +O.OI5 -0.025 o.ooo -0.005 

+ IO +0.005 -O.OI5 o.ooo +0.005 

Qo +0.005 o.ooo -0.005 +O.OIO 

- 10 +0.010 +0.005 -0.005 +0.005 

- 20 +0.015 +0.010 -0.005 -0.020 

-30 o.ooo +0.010 -0.010 -0.005 

- 40 0.000 0.000 0.000 -0.005 

- 50 -0.005 -0.010 +0.005 o.ooo 
- 60 0.000 -0.005 +0.005 +0.005 

- 65 -0.005 -0.005 +0.005 o.ooo 
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Pic. I. Y cpe,ItBeooe slla"'eDe noRasaTeJUI nou n... 
~ I ~Ta B nnooROCTH ~0 nocTpoeBo 
BHYTpK T.x. "nonocs saa~eBHI" - o6~oT• 
pas6poca no noJmcaM. 
B = 230 rc, '1fiCJio o6Mepe&:w noJmCoB - 22. 

mar HSMepeBBI - IO CM. 

60 .::1 'Zc"' 



-60 -40 -20 

n. 
0.8 

0.5 

Ro 20 40 60 Ll 'ZcM. 

Pile. 2. To a , -q:To :1 Ba PRe. I, xo ,ItJJJi IT KBSJtP8BTa 

B = 230 re, "<l:leJio o6Mepemwx noJIIlCoB - 2!. 



0,8 

0.5 
-60 -40 -20 Ro 20 40 60 ~'ZCM 

----~----- -~---~---------~--. 

PKc. 3. To a , liTO • Ha pltc I , 110 ,1l;J1fi m RBa,1G)8BTa. 

B = 230 rc, -qxc~o o6uepeBBHX no~oB ~ 26. 
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40 

--- --- -------

PBc.4. To Jte , "'TO II Ba PBc.I, BO .IVIJi IY KBa.lij)aBTa. 

B =230 rc, ucJio o6uepeliHHX no.mocoB - 21. 



,1. 

C,8 

i 
0.~ 

G,a· 

05 

Q4 
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3 
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-0,/}2 2 3 

40 60 

-003 
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PJic. 5. I - ycpe,ItHii:lmoe ssa-qeoe noxasaTeJIH noJISI n.. , 
no Ronny 3M no 90 no.moca.M, c y-qeToM BJ.rHJmJIJ! 

.6n.0 OCTaTO't!HOrO UOJIH K 6~8 CHI'HaJl:&HliX 8JieRTpo.D;OB. 
2 - sHat~eHJ:e noxasaTeJIJl noJISI OT ocTaTo"UUoro.-A~0• 

3 -Art- 8-B03MY1I{e~e OT CJU'HaJl:&HHX SJieRTpo.D;OB. 
B = 4000 rc/c. 
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PKc, 6. Y cpe,n;Beeoe sHalielme KSMeHeBJJJI noKasa'feJI.fi 
MarDTHoro nOJ1JI Ata .. no 4 - M noJllDCa.M 
B nnocKOCTK it0 ± IO cM,OTHOCHTe~uo ~ocRocTH ~ 0 • 

• 
B = 230 rc., B ::: 4000 rc/c. 

I -6 "'- B DJlOCKOCTJl "!.. 0 + IO OM. 

2 - TO xe , Ho .zt.!UI '!0 - IO oM. 
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0,10 

0,08 

·008 I 

0 0/.f , 

Ro 2/J 40 60 fl 'ZcM 

-0,02 

- O,OLJ 

-0,06 

Pxc. 'l. Ycpe~eJmoe no 8-· Mil no.nroaM HSMeueoe 
noxasaTeJIJI n()JJ.S -·An. np• B = I60 rc 

OTHOCXTeJU.HO B = 230 rc • 
• 

IJ.xocKOCT:& 1.. 0 , II = 4000 rc/ c. 
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Pic. 8. Ycpe.ItHeDoe po aa~~UYTY (no Ronny) SBa-qeoe 
noRasa'l'eJJB noJISI t"L. 28 MaJI I9?5 r. 

J IOO.O lMC = I.5 X IO I2npo'l'/~. 
I - noKasa'!'e.n noJJ'Jltt 11epe:1 IO Me noCJie Ba'tlaJJ'a ycxopeiDIJl, 
2 - 'l'O u , 11epes 50.0 Me, 
3 - o6~'!'b no~oxeBKB ues~pa 'l'S38C'l'H sa~ nyqxa. 
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-60 -40 -20 F:o 20 40 SO ~1, CM 

Pxc. 9. I - ycpe~eooe no xonny sHa't!eoe noxasaTe.na: nOJIJI n.. 
2I D>BJ! I975 r. :J IOO,O MC = 4.0 x IO IInp/n;. 

2 - SHa't!eHJie noxas.aTeJJS nOJIJJ: n.. npx OTR.lllOtlemmx xop -
pe~ 

3 - 06JraCT:O UOJlOJJte1DfS:l D;eHTpa TJDtteCTH sapa:,Ita ny-qxa. 
HSMepeBU 't!epe a IO, 0 Me nocJie Ha"'aJla ycxopemm. 


