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Bselleuae 

Pewenue Maorax aalla~ axcnepaMeHTSnbHOil Rllepuon ¢aaHKH cssaano c aeo6xollw-

MOCTbiO peracTpauaa a uocnellyromero apeMeuuoro H aMnnHTYllHOro auanaaa .I!Mnynbcos, 

nocTynaromax OllHOBpeMeHHO oT 6onbworo ~Rena c~eT~Hxoa, peracTpHpyiOllliiX ~aCTI!Ubl. 

B nocnellHee speMH lliiR aToll uena ace ~ame acnonb3YIOTCH cxopocTHble ocunnnorpa¢u, 
/1-3/ 

U03aOIIItiO!llRe peri!CTpHpOBSTb CIIQ)!{Hble II pe,L:lKHe nponeCCbl • 

Hcnonbaosaal!e a· axcnepnMeHTax aa_ ycxopnTenax MHOrony~eBbiX cxopocTHbiX ocuan+ 

norpa,Pos cymecTaeHHO paCWHpSieT STH B03MO)!{HOCTHo B HBCTOSI!lleil pa6oTe OIIHCb!BaeT

CSI CKOpOCTHOil IISITHny~eBOil OCURIIIIOrpaQ:> /pac.l/ , KOTOpblil Oblli C03ll8H llliH npoBe,L:le-
. + /4/ 

HHH axcnepaMeHTOB UO IICCIIellOBSIIHIO oeTa-paCU8ll8 1T - Me30Ha • 

p H C. 1. 

06man BHll cxopocTHoro ns!THnyqeaoro ocuannorpa¢a. 
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OnacaHae npa6opa 

BnOJc-cxeMa. Bnox-cxeMa ocuannorpa¢a npaae.oeHa Ha pac. 2. l1ccne.oyeMble HM

nyru.cbl nocTynaiOT aa ycHnHTeiiH aepTHKanbHoro OTKnoaeHHII nyqell 11-51. B. xa'lecTae 

ycanHTenell aepTaxanbHOro OTKnoaeHHII npHMeHeHbl cepHliHble ycHnHTenH THna Y3-5 IYP-41 

c nonocoll nponycxaRHII 150 Mru. renepaTop pa3BepTKB 171 3anycxaeTCII aaewHHM aM

uynhCOM, KOTOpbiJI ycHnRBS9TCII ycRnHTeneM CHHXpOHH3SUHH 161. ropH30HTSllbHO OTKllOHII~ 

rune unacTHHbl acex ny'lell BKlli0'19Hbl napanneru.ao, pa3BepTKa ny'lell upoH3BO.OHT~II o.oao

BpeMeRno •. llnHTeJibROCTb HMuynbca uo.ocaeTa OT renepaTopa 181 H 'ISCTOTa xanH6poaoq

Rb1X CRRYCOH,llSJibHbiX KOne6aRHJI OT reHepaTOpa BpeMeHHbiX M.£lTOK 191 H3M9HRIOTCII O,llHQ

Bp9M9HHO C H3M9H9HHeM CKOpOCTH pS3B9pTKR. 

8r. fJHeu.t. CUHxp. 

p R C. 2. 

Bnox-cxeM a ocuHnnorpa¢a, A -l]-BXO.llbl ycHIIHTenell aepTHxaru.aoro oTxnoHeHHII nyqaJI. 

4 

3neKTpORRO-IIY'19BOll HH.llHKSTOp. npHHUHUHanb~SII SII9KTpH'19CK811 CX9M8 6nOKS 

anexTpoHHo-nyqeaoro HH.OI!ItSTopa npHBe.oeaa aa pRe: 3. B ocuHnnorpa¢e npnMeHeHa n!ITH

ny'leaasr Tpy6xa THUS 22n01A .. C uenbiO ll0Bb1W9HSIII llpKOCTH ee uyqell HCll0nb3Y9TCII .npe

,ll9llbHO .oonycTHMblll pe>KHM nHTaHHII Tpy6KH. Ka>K.Oblli. ny'l HMeeT aaTOHOMHYIO perynapoa

xy RpKOCTH lnoTeHnHOMeTpbl R 1 I a ¢oxycapoBKH I noieauaoMeTpbl R 2 I. CMerueHHe 

xa>K.ooro ny'la a aepTRKSJibHOM a ropH30RTSnhHOM aanpaaneHRIIX ocyruecTBn!leTcll c.oao-

eaHbiMR noTeHuaoMeTpaMR R
3 

, 'R 4 H R6 , R 6 , coOTBeTcTaeHno. 
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npHHilHllHMbH811 aneKTpR'19CKSII CX9MS 6nOK8 aneKTpOHHo-ny'leBOI'O HH,llHK8TOpa. 
a ,6- TO'IKH npacoe.oaHeHHII o6MOTOK aaKanbHoro Tpaac¢opMaTopa, a-axo.o HM
nynbCa no.ocaeTa, r,.o- BXO.llbl cHrHanoa, e-axo.o Hanp!I>KeHHII pa3aepTKH. 
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HaMenenae acTHrMaTaaMa npOH3BO.llHTCll na scex nyqax O.llHOBpeMenno npn noMOIUH no

TenuuoMeTpa R
7 

• PerynupyroruHe .noTenuaoMeTpbl BbtBe.lleHbl aa nepe.llHIOIO naHellb 6no

Ka SU9KTpOHHO-Hy'I9BOrO HH,llHKSTOpa, 

)lnH- ycTpaaeaHH·Kone6anaA B L C KOHTypaX BepTHK811bHO OTKUOHRIOIUHX HIIliCTHH 

caraanbl a a BbiBO.llbl nnacTHH /TO'IKB •r• ,• .ll', pac.3/ llO.llSIOTCR qepea conpoTHBHetU!ll-

/ ~ 200 OM/, 8 STOM cnyqae C06CTB98Hb1A IPpOHT 88p8CT8HBH CHrHana 88 llH8CTHB8X 119 

npeBhtwaeT 2 nceK, u aaMeTHbiX !lb16pocos aa ocuannorpaMMax HMUYllbCOB c xpyTbiMH 

q,ponTaMa ae aa6nro.llaeTcll. 

3nexTpoaao-ny~eaaH Tpy6xa sxpanapoaana OT napa3BTHbiX MarHRTHbiX noneA upa no

MOIUH MnorocnoAaoro MaraaTnoro sKpana. 3xpan cocTORT ua nHTH cnoea OTOlK>Keanoro 

HHCTOBOrO nepM8HHOH,H81tU9HHbiX 88 lt8pTOH D 38KHIO'I9HHbiX B KOHH'I9CitHA KOpnyc B3 Tpaa

c.PopMSTOpaoro lK9H938 TOUIURHOA 0,2 MM, 

Bnox paasepT!tR. YcHnHTellb cnnxponaaaunn npe.llcTaBnReT co6oA ceMHJtacKa.llHbiA 

'R C , -ycRHRT9Hb C BH.llyltTRBHOA KOppeKnReA. nocne ycaneHRR RMilYHbCbl .PopMHpyiOTCR 

H. 3HilYCit810T O.llHOBH6paTOp reaepaTOpa pa3B9pT!tH, LlHHT911bHOCTb RMilyHbC8 KOTOporo 

MeaHeTCll c aaMenenneM .uaanaaona cKopocTH paasepTKH. B awxo.unoM xacKa.ue renepa

Topa p83B9pT!tH HCUOIIb3yeTCH- TOKOCT86RHR3RpyiOIUHil UaHTO.ll f"Y-50, -ll03BOHRIOIUHil .uo-
/5/ 

cTnrnyTh- .llOCTaTO'IHOA IIHHellnocTH paaB&pTK'B • MaKcnMallbaasr 'ISCTOTa aany<:Ka paa-

ae~KR COCT8BHR9T 30 ltrU. 

)lnH llHT8HHll 6HOK8 p83B9pTKB HCilOHb3YaTCH HCTO'IHHK C SH9KTpOHHOA CT86HIIH38UH9A 

nanpH lK en nil. 

XapaKTapHCTHKH npa6opa H ero KOHCTPYKUHB 

npa6op RM99T H9CK0Hblt0 .PaKCRpOBSHHbiX CKOpOCTaA p83B9pTKB: 5,1 0,20,50,1 00 H 

200 nceKICM, Toqaasr xann6pOBKa cKopocTn paaaepTKR nponaao.unnacb B npouecce pa6oTbl 

npn noMorun Ksapueaoro renepaTopa KI-B. HenaneAnocTb paaaepTKH oKaaanacb paanoA 

2-4% . .UHII p83Hb1X nyqeJI, CKOpOCTH pa3B9pTKH Ha pa3HR'IHbiX Hy'ISX OTHR'I8IOTCR a a 2-6%. 

3S.ll9plKK8 Cpa68Tb1B8HHH p83BepTKR OTHOCRT9HbHO 3anyCK810IU9rO CRrH8H8 COCT8Bnli9T 

70 HC91t, 

Co6cTBeHHblll q,poHT napacTannH ocunnnorpa.Pa upn ncnonbaoaannn ycnnnTeneA aep

THKanbaoro OTKHOHaHRH COCT8BIIH9T 4 HC9K, 'IYBCTBHT9nbHOCTb no BepTRit8HbHOMy OTKHO

HaHHIO. nyqeJ!- 60 MslcM. 'np11 no.uaqe nccne.llyeMbiX cnrnanoa nenocpe.ucTaenno na aep

TnJtallbno 0TKUOHRIOIUH9 llH8CTHHbl o6ecne'IBB89TCll LlHHT911bHOCTb IPpOHT8 H8p8CT8HHH 

2 BC9K H 'IYBCTBHT911bBOCTb 30 8/CM, 

KOHCTpyKTH8HO OCURMOrpaq, oq,opMII9H B BH.ll9 OT,ll9HbHbiX 6nOKOB, CMOHTHpOBSHHbiX 

B nepe.usalKHOM xopnyce /pac. 1.1 .K a lK.U bill 113 oT .u ellbHbiX 6noKOB 1 ycanaTenn Y3-5, 

6HOKH llHTSHHH, 6nOK p83B9pTKB B 6nOK 9U9KTpOHHO -nyqesoro HHLlHK8TOp&/MOlK9T 6btTb 

nerKo OTJlenen OT npn6opa, 'ITO o6nerqaeT ax nacTpOAKy. 
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CMecBTellb aMnynbcOB 

Jlna paaMeruenBH na nyqax ocusnnorpaq,a 6onbruoro 'IBCna BMnynbCOB /ne_CKOllbKO 

BMil)'llbCOB B8 lt8lK.llOM nyqe/ llpOH3BO.UBHOCb 'cM9lllBB8HH9 BMnyllbCOB H8 BXO,USX YCHHH

TeneA B9pTHK8HbHOrO OTKHOHaHHR, CxeMa CM9CBT9Hll CHrnanoB OT ~9Tblp9X CUBHTBHnH

UBOHHbiX cqeT'IBKOB npnae.uena na pBc, 4. Cnrnanbl OT .llBYX C'laT'IHKOB nocTynann na 

BXO.[lbl CM9CBT9HR Bx1, Bx2 H CX9M~ C0Bil8Ll9HBA C
1 1 .C

2
, KOTOp8H aanycKana paa~epT

KY ocunnnorpaq,a~ '!epea .uennTenn R
1 

, R
2 

aTB cnrnanbl UO.llasanacb na cMeCBT911b 

R 
8 

R6 • Cnraanbl OT c~eT'IHKOB, ne CBIIaaaabiX co cxeMoA coaua.ueHRA, no,llasa-

nncb nenocpe.ucTBenno na cMecaTellb /Bx3, Bx4/. 
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P_ ~ ""'""'""""ii (Rr:::);~-"J-

8x.4 
p H C, .(, 

npBHUBilH8HbR8ll CX9M8 CM9CHT9HH BMnyllbCOB, 
A- BXOLl YCHHHTaHll BepTBK8llbBOro OTKHOB9BBll, 
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BemPUIHbi conpoTIIBneHIIII .ll9JIIITenell 11 cMeCIITemr BbiDIIpaniiCb TSKIIM o6pa3oM, 

'ITODbi TO'IKII •a• II •o• /piiC, 4/ DblnJ{ COI'JI8COB8Hbi .llJlll CIII'H8JIOB, pacnpocTpallliiOIIliiX

Cll a xa6enllx ·3a.lleplKKII oT .ll9JIIITenell K cMeciiTemo 11 o6paTHO, '3To no3aon11no ocna

-DIITb B3811MHYIO CBll3b K8H8JIOB CX9M COBJIS,llallllll II ycTp8HHJIO 0Tpamellll9 CIII'H8JIOB B 

CMeCIITene. VJMnyJibCbi OT p83HbiX C'laT'IIIKOB pacnonaraJIHCb a By)KBOM MecTe 11a nyqe 

JIO,llDOpOM . .llJIIIHbi COOTBeTCTBYIOIIliiX Kaoeneil 38.llep)KKII, 

0nHC8HH8ll eXaMS CMalllHB8HIIll .IIMUYJibCOB ll03BOJIIIJI8 O.llHOBpeMeHHO periiCTpHpOB8Tb 

IIMUYJibCbl OT 12 CUIIHTIIMliUIIOHHbiX II qepeHKOBCKIIX C'leT.'IIIKOB B SKcnepiiMaHTe no He-

+ /4/ -
CJie,llOB8HIIIO fJ - pacna.lla. " - Me3oHa • THnH'IHSll ¢oTorpa¢1111. cny'lall_ Tax oro 

· pacna.lla· npHBe.lleHa Ha p11c. 5. 

p II C, 5 

T11nH'IH8ll ocuHnnorp8MM8 HMnynbcoa, ~o3HHK8IOIIlHX a c'leT'IIIK8X np11 perllcTp8UIIII 

fJ- p8cn8.ll8 ,+ __ Me3oHa ,+ .. , +e++v , :! -+2y 141. 
\ e- IIMllYJibCbi OT CUIIHTIIJIJlliUH;OHHbiX C'I9T'IIIKOB, perHCTpllpyiOIIlHX OCT8HOBKY 

IT - Ma30H8 II ll0311TpOH p8Cll8.ll8, )' -. IIMllyJibCbi OT 'lepeHKOBC.KIIX Cll9KTpo-

M9TpOB, periiCTpllpyiOIIliiX Y - KB8HThi, 

8 

H8 p11c, 6 noK838H8 O.llH8 11:3 ¢oTorp8tPIIII, nony'leHHbiX npa accne.llOB8HHH M8JIOHHTeH-

. - . - 161 
CHBHOI'0 • .1Ip0U9CC8 nepe38pliLIKII fl - Ma30HOB B BOLIOpOLIOCOLiep)K8IlliiX BemecTB8X , 

Benii'IHHbi 38Liep)KeK HMnyn&coa no.t:t611p8nac& npa noMOIIlH IIMnyn&CHbiX nonynpo

BOLIHIIKOBbiX -HCTO'IHHKOB caeTa, ycTalloBneHHbiX a· K8)KLIOM C'leT'IHKe. M8nhlll apeMeHH~II 

P83DpOC CBeTOBOI'O HMfiyJibC8, -He npeBbilll810Illllll 0,2 HCeK, 8MfiJIHTYLlli8H CT8011JlbHOCTb 

/nyqllJe 1%/IID3J30JIHIOT .Upll llOMOrUH HCTO'IHHKOB CBeT8 MO,lleJIHpOB8Tb npouecc llpOXO)K

.t:teHHll liLiepHoll 'ISCTHUbi qepe3 CIICTeMy C'laT'IHKOB~ Ha pac. 7 npaBe.lleHa THJIII'IHaH ¢o

Torpa¢1L1l, JIOJiy'leHH8ll np11 H8CTpOIIKe annapaTypbi!
41 

npll JIOMOIUH BMilyJibCHbiX IICTO'I-

HHKOB CBeTa, 

'¢OTOI'p8¢HpOB8HHe HM nyJibCOB 

Dmr tPOTOI'p8¢HpOB8HHH O,llHOltp8TllbiX npoueCCOB npH OOJibiUOII CKOpOCTH pa3BepTKB 

Hcnon&aoaanca o6&eKTHB Zeiss /rDP/ CO CBeTOCIIJIOII 1:0,75 II: tPOKYClloiM p8CCTOll-

HlleM = 100 MM, <l>OTorpa¢HpOB8HHe npOH3BO.llHJIOCb npH JIOMOIUH KHHOannapaTa P<l>K 

HS .. BbiCOKO'IYBCTBHTellbllyiO nneHKy "H3onaHxpoM-13" c yMeH&WeHHeM 1:5. Bbt6paHH8ll 

CHCTeMa tPOTOI'p8tPHpOB8HHll Ooecne'IHBSeT 38llii:Cb 0LIHOKp8THhiX nponeccoB, npOT9K810IUHX 

CO CKOpOCTbiO LID 109 
cM/ceK /no SKp8lly/, 

npu OC_UHJIJIOI'pa¢HpOB8HHH pe.llKHX npoueCCOB KHHOK8Mepa p8DOTaeT B )KLIYW9M 

pe)KBMe, 11 o6&eKTHB LIOIHKeH .t:tJIHTen&Hoe apeMll ocTaBaT&Cll OTKpbiTbiM, HcnOIIb30B8HIIe 

llpH 3TOM BbiJIYCKB9Mhi:J( cepHIIHO SJiaKTpOHHO-nyqeBbiX TpyoOK 22n01A 0K83biB89TCll 

38TPY.llHHT9JlbHbiM, T8K K8K npOXOLiliiUHII '1epe3 SKp8H CBeT OT HHTeil H8KSJI8 TpyDKH 

38CBe'IHBSeT nneHKy 38 Hecxollbxo cexyH.ll, B onllcblaaeMoM ocunnn6rpa¢e DbiJI8 npnMe

HeH8 MO.lllltPHUHpOB8HH8ll TpyDK8 22n01A C 8JIIOMHHHpOB8HHb!M SKp8HOM, 'ITO ll03B01IRJIO 

YBeJIH'IHTb .llJIHTeJibHOCTb SKCU03HUHH OLIHOI'O K8.llp8. LIO 5 MHHyT, 

38KJIIO'I9HHe 

0nHC8HHbiH OCUHJIJIOI'p8¢ DbiJI C03LI_8H B 1962 I', II IICJIOJib30B8JICll np11 npOB9LI9HIIII 

PliLI8 LIJIHTeJibHbiX SKcnepiiM9HTOB 118 tP830TpOHe n8oOp8TOpH11 liLiepHhiX npo6neM 

/4 6/ 
OVIHVI • • B xone sxcnny8T8UIIII ocuHnnorp8¢8 chino nony'lello oxono 500 Tbi:.li'I 

tPOTOI'p8tP~II. 06p8DOTK8 IIX fiOK838Jig, 'ITO YCTOH'IHBOCTb U8p8MeTpOB DJIOK8 pa3BepTKII 

II YCHJIHTenell BepTHK8JlbHOI'O OTKJIOH9HIIll T8KOB8, 'ITO 0118 fi03BOJili9T onpeneJiliTb Bpe-

-10 . . 
M9HHbie IIHTepB8Jibi MalKLIY IIMJIYJibC8MII C TO'IHOCTbiO .llO 2,10 C9K H Rp0113BOLIIITb 

8H8JIII3 8MJIJIHTYLI C TO'IHOCTbiO .llO 3 % •• 

B 38KJIIO'I9HIIe_non&3yeMcll cny'l89M no6JI8I'OLI8p11Tb r.n.3opHH8, A.B.PeBeHKO H 

H .H.XoBSHCKOI'O 38 JIOMOWb npH C03LI8HIIII II 3KcnnyaT8UHH OCUHJIJiorpa¢a,- n.H.Aanp118-

HoBy 11 ee coTpy.llHIIKOB 38 paap8DOTKY snexTpOHao-nyqeaoll Tpy6xH c 8JIIOMIIHHpOB8HHbiM 

sxp8HOM 11 H.B.Enoanay 38 Bbloop pe)KIIM8 npollaneHHll nneHKII, 
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p H C, 6. 

THUH'IH8ll OCUHUU0rp8MM8 HMUyUbCOB, B03HHK8IOIUHX B C'IeT'IHKBX UpH perHCTp8UHH 
nepeaapHJlKH 11-- Me30H8 B BOJlOpOJlOC.OJlep>KSIUeM aemeCTBe · 11- + p -+ 11° + n 

06oauaqeHHH Te >Ke, 'ITO ua puc. 4. 

p H C. 7. 

Tumr'lHSH ocuunncrpaMMa HMnynbcoa, aoauuKaromux npu OJlHOKpBTHOM cpa6aTbma
HHH HMfiyJibCHbiX HCTQq_HHKOB .CB9T8 BO BC9X cqeTqHKBX yCTf~j>BKH 1 HCOOnb30B8B-

U1eJ!Cll JlUSI per;ICTp8UHH {3 - paCU8Jl8 11 + - Me30H8 
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