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,n;oKT0P ~H3HKO~MareMarHqecKHX aayK B.C.RAi.PTAHOB. 
Be.u;ymee HajT'IH0-:-HCCJ16,ll;OBaT6Jll,CROe yqpe~.n;eHHe: 

9H3HqecKHff HHCTHTYT AH CCCP HM~ rr.H.Tie6e.n;eBa 
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Hd, r. ,tiy6Ha, MOCKOBCROi! 06Jia.CTH, ~60pa.TOpirn BHCORIDC 

aaeprd Ollilli, 1toaqiepea~;"98,JI. 
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B. HaCT()mI!ee,. BpeM.a: B :rncnepm.ieHraJII,HO_H qJH3IIBe B!:lCOKIDC 3Hep

rHH BCe 6oJII,mee pacnpocTpaHeHirn n,OJlY'la.JOT 3.11,eK,TPOHHlile MeTO,IUl HC:

CJI8,ll;OBaHIUI CBOHCTB 'laCTI1IJ; 11 peaKIJ;I1H .. , C 11,x y~acTirnM. 3a 

nocne,nHirn 15 JieT 3JleKTPOHHM MeTo~a 6ypHO pa3BHBaJiaC!, IL npo

,ll;OIDB:aeT TaKJI(e 6ypHO pa3Bl1BaTbC.fl B HaCTC>.filllee BpeM.a:. Pa3BHTHe Me

TO~HRH .CTliMYJlliPYeTc.a: ee O'leBJmHllMH npem.,yfl!eCTB8MH nepe,n ,npyrm.m 

H3BeCT!illMH ,MeTO,ll;a.MH liCCJie,D;OBaHHH: 

- 6!:lcTpo,neiiC'l'BlileM, T.e. ;BO3MOlKHOCTbR) H31',!epJIT!, npou;ecc!:l BO· 

BpeMeHH c TO'IHOCT!,JO ,no (1¾-2).• 10-:10ceK; 

- BO3MOlKHOCT!,JO ynµrnnemm YCTaHOBKOH C u;eJII,IO B!:l6opa ·.onpe

,ne.11eHHoro npou;ecca HJIH KJiacca npou;eoco:a;. 

~ BO3MOlKHOCT!,JO,IlOJlHOrO,HCilOJII,3OBaHli.fl HHTeHCHBH!:lX BTOPH'lH!:lX 

ny'IKOB 'laCTliIIJ; Ha COBpeMeHH!:lX ycKOPHTeJIJDC (,no 107., - 108 tiacnm/ceK); 

- BO3MOlKHOCT!,lO o6ecne'leHHH B!:lCOKOH CTaT~CTli'l8CKOH TO'IHOCTH 

H3y'laeMoro npou;ecca;. 

- BO3MOJKHOCT!,JO H3y'leHWI pe,D;KIDC npou;eccoB; 

- ,B03MOlKHOCTbJO ce.11eKTHPOBaHWI copTa 'laCTJIT(; 

- BO3MOl!tHOCTblO,aBTOMaTH3au;nn npou;ecca HCCJle,D;OBaHIUI; 

- pa3H006pa3HeM ,neTeKTOpOB 'lacnm. 

YHHBepcaJl!,HOCT!, 3JleKTPOHHOH MeTO~H HJIJllOCTpHpyeTC.fl mnpo

KHM BH6OpOM ,neTeKTOPOB 'laCTHIJ;.·OTO: 

. ' - CIJ;liHTHJIJl.fIIJ;HOHHHe C'le,T'IHKH H ro,nocKOil!:l, BKJllO'lM ,:KOOP,D;HHaT-

H!:le· ,neTeKTOP!:l HeilTpalU,H!:lX 'IB,CTJIT(i 

·._ ·c'leTqimH noJIHoro nor.11omeHIDii 

- noJiynpOBO,ll;HHROB!:le ,neTeKTOP!:li 

- qepeHKOBCKHe noporOB!:le H,.D:HiMiepeHu;nam,H!:le C'leT'lHKH H 

rO,D;OCK Oilll i 
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- HCKP0Blle KaMepu; 

- CTpBMepHue RaMepu; 

- nponoprmoruiJU,HHe H ,IU)eilg)oBHe KaMepu. 

~onycKaeTcR·Jm6aJI KOM6miamtR nepetmcJieHlIHX ~eTeKTOPOB Me~-

~ co6oH H c .zuzyrHMH ycTponcTMMH Tmia:· 

- KpHoreHHllX MHmeHeil; 

- MarHHTOB, BKJIJOtWJI CBepxnpOBOWilllHe; 

~ KOJUmMaTOPOB, 6JIOKOB BemecTBa H T.n. 

CKOPOCTh Ha6opa co6HTID1 npH HCCJle~OBaHIDIX aJieKTpOHHHMH Me

TO,naMH MOllteT 6HTh Ha HeCKOnhKO IlO.PR.!U(OB 6onme, qeM CROPOCTh Ha

dopa C06HTmi B nysHphROBllX RaMepax, a :mJqJOp.laTHBHOCTh, noJJyqae

MaJi B nocJie~IDIX. MOllteT 6HTD noJJy•JeHa ROM6HHamten aJieRTPOHHllX ~e

TeRTOPOB. 

EonWHHCTBO 8JleRTpOHHllX MeTO~OB ~onycxaeT_aBTOMaTR3all!m 

c~eMa RHg)oJ;UamtR H, B qacTHOCTH, HCil0JlI,30BaHKe ~ 8Toro 3BM. 

McnonsoBaHHe 3BM.Ha nHHIDl c axcnepBMeHTallHOll aJieRTPOHHOll ye-· 

TaHOBROil pe3RO IlOBllCHJIO 8\IXPeRTHBHOCTh MeTO~H; pacRpuJIO ee 6on

WHe B03MOlltHOCTH H Il03B01ll!J10 HCCJie~OBaTh MHoro npoueccoB,He~ocTyn

Hl:lX ~o aToro .zuzyroil MeTo~e. 

CJie~eT IlO,IJ;llepxilyTh Taue MllCnh, qTo paaBHTHe aJieRTPOHHllX 

MeTO~OB HCCJie~OBaHmi OCHOBHBaeTCH Ha o6meM nporpecce TexmmH, 

TeXHOJIOrHH, XHMHH, MmtpoaJieRTpOHHKR, 3BM, l'!MeDmeM o6merocy~apcT

BeHHOe 3HaqeHHe. ·,n;m 8THX MeTO~OB HCCJie~OBaHM He Tpe6yeTCR pas

BHTWI cneUHanhHHX OTpacJieA npOMlllllJIBHHOCTl!I. 

llOBll!lleHHD·y~enHoro Beca SJleRTpoHHHX MeTO~OB HCCJle~o:samm 

B sHaqHTenHoil Mepe cnoco6cTBOBaJI nporpecc B o6JiaCTH 6ecg)HnMo

Bl:lX TpeROBllX ~eTeRTOPOB tiaCTHU - Ta.RHX, RaR·•IlPOBOJIOqHHe HCRPOBlle 

RaMepll. C pa3BHTHeM TpeROBllX ~eTeRTOPOB CM3aH!,l rnaBHlle Hanpa:e

JieHWI pa3BHTM MeTO~H 8RcnepHMeHTa. 
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OcHOBHaJi COBpeMeHHaR Te~eHmtH HCllOJ1I,30BaHM'YJ!te paapa6o

TaHHllX cnoco6oB perHcTpaUHH qacTHU - 8TO C03~aHHe xpynHHX aBTO

MaTH3HPOBaHHWC YCTaHOBOR C 3BM Ha JIHHHH, npe~a3HatieHHmc ~JllI pe-· 

meHWI ~aq, CBR3aHHHX c onpeneJ1eHHHM. TmIOM roam.1o~ettcTBmi/1- 9/. 

BTOpaJI COBPeMeHHaJI Te~eHUHB - C03~aHHe ROM6HHHPOBaHHOrO 

~eTeRTOpa WHDOROro npog)HJllI, ROTOpuil COCTOHT H3 MHWeHH, ORpy)lteH

Hott Tpexommm ~eTeKTOp:lM.ll H CtieTtIHKaMR ~ ~eHTHg)HKaUHH BTO -

pHtIHHX npomToB peaxurut H HMeeT 6JIH3RYD R 411 reoMeTpHtieCKYD aq,-

g)eRTHBHocTh/10-:13/. . 

TpeTh.fi TeH~eHUHR ecTec~BeHHHM o6paaOM BHTeKaeT H3 Toro or

POMHOro BKJJa~a B g)Hsmty, ROTOp!,til 6HJ1 c~eJJaH Ha ny3gphROBllX, OC0-

6eHHO ~OBO~OpO~WC, RaMepax - 8TO COPl,lellleHHe ~eTeRTOpa C MH

meHDD. Pa60Tll B 8TCJd HanpaBJIBHHH Be~TCH BO MHormc HaYtIHWC ueHT
pax /14-16/. 

Ta.REM o6pasOM,OCHOBHOil qepToil COBpeMeHHoro g)HaHtiecRoro 8RC

nepHMeHTa HBMeTCH HCilOll30BaHHe ~eTeRTOPOB tiaCTHU, HMeID!llHX B!,l

COROe BpeMeHHoe H npocTpiHCTBeHHOe paspemeHHe B KOM6HHaUHH c 8J1BR• 

TPOHHHMH BH'IHCJllITenHHMH M8IlllWBMH. HMeHHo 8TOil MeTo~off B HaCTO

J!lllee BPBM.fi BllllOJIHReTCH 60J1I>WHHCTBO 8KcnepBMeHTOB Ha ycROPHTem. 

Onpe~eJieHHlle ycneXH B C03~HHH COBpeMeHHHX MeTO~OB HCCJie~o

BaHHil B 06.nacTH g)Hsm<H mcoxmc aHeprd H aneMeH~ap~ t1acTHU ~O::. 

CTHrHyTll B Jia6opaTOPIDI BllCORHX aHeprd 06~e~eHHoro HHCtHTyTa 

smepHHX HCCJie~oBam, r~e Ha ocHoBe oonmoro nmt.na.MeTo~ecxHX 

HCCJie~o:Balid / 17- 27/ BnBPBlle B CoBeTCROM Comae 6HJIH C03~ll, 

6ecg)HJ1I>MO~lle H~RPOBlle cneRTpOMeTpll / 7~9/, pa60TaDmHe Ha JllIHHH c 

aJieRTPOHHllMR BH'IHCJllITeJ1I>HllMR MamHHaMR, C Ila.\OmhD ROTOpmc npoBe

~eHll 3RCnepHMeHTll Ha npOTOHHHX YCROPRTeJIJDC omm R H~Ba H noJJ;yie

Hll B8JltHlle g_)R3RtieCRHe pe3yJ1I>TaTll npH H3MepeHHH ynpyroro If"P-paC

ceHHWI B 06.nacTH RyJIOH-smepHoil HHTepg)epeHUHH 128-31/ H npH HC

CJie~OBaHHH KP -,K~ pereHepaUHH B 06.nacm aHeprd RaoHoB 10-60 
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raB 132-36/. 3TH padOTH noJIOl!teHH B OCHOBY HacTomneil ;v;nccepTainm. 

)lnccepTaURH COCTOHT H3 BBe~emrn:, IlllTll
1
rnaB ll 3aR]l]OqeHM, 

B nepBoii rnaBe paccMaTpllBa.IOTCH qinaWiecmae xapa.RTepncTRRH npo

BOJIOttHl:lX llCRPOBl:lX RaMep RaR TpeROBIDC ~eTeRTOpOB 'laCTRll 137 ,38/ n 

H3JIB.I'a.JOTCH peayJIJ,TaTH nccne~OBaHrul: B odJiaCTR MeTO~OB dec<pHJIJ,MOBOro 

C'beMa RH<pOI'f,laURll n RX rrpHMeHeHRH B aRcnepRMeHTax Ha YCROPRTeJimC. 

Ha1160JIJ,mee pacnpocTpaHeHne B 3RcnepzMeHTax Ha ycKOpHTeJIJDC no
JlyttRJlll HCRPOBHe RaMepu co C'lHTHBaHReM npn noMOII\R cpeppllTOBIDC KOJle~ 

0: MarHRTOCTPRRUROHHl:lX JllllUIH. 3TH MeTO~ C"lliTRBaHM RH<pop.1ainm y~OB

neTBOPIDOT OCHOBHhlM TpedOBaHWJM aRcnepRMeHTaJU,HOH tpH3liRH BHCOKRX 

aHeprmt c TO"lRH apeHM TO"lHOCTH (0,2+0,3 MM), BpeMeHHoro paapeme

HM ("' 1 MRceR) , "MepTBOro" BpeMeHH ( -v 1 MCeR) , MHoroTpeROBOii aq>- . 

qieRTHBHOCTH H Il03BOJ1IDOT coa,naBaTb TpeKOBHe ~eTeKTOPH C paaMepaMH 

~o 7 M 1321. B HaCTORillee BpeMH dOJIJ,mHe decipRJIJ,MOBHe llCRPOBHe cneRT

poMeTpH C03~a.JOTCH, KaR npaBHJlO, Ha OCHOBe MarHHTOCTPRRUROHHl:lX xa

Mep /40/ • 

BnepBRe B aRcnepRMeHTe MarHHTOCTPl'IRUROHHHe llCKPOBHe KaMepH 

/ 17/ dHJlll llCllOJIJ,30BaHH ~J!II ll3Mepemrn: n-p-pacceHHM Ha 180° npn RM

nyJIJ,cax n--MeaoHoB 4-7 raB/c / 41/. OnuT padoTH c HRMH ~ aTOM aRc

nepHMeHTe noRaaan, qTo OHR C ycnexOM MOryT 3aMeHllTb <pllJIJ,MOBRe Ra

Mepu, llpaRTR"leCRli He yxy,nmaH TOqHOCTll perncTpainm 1251_ 
B OdRttHOM ncnoJIHeHHH npoBOJlO"lHHe liCRPOBHe KaMepg C qieppllTO

BRMll R0Jll,U8Mll Il03BOJ1IDOT IlOJJY'laTb ROOp;v;RHaTH llCRp B UR~POBOM BH,D;e, 

np.lll'o~OM ~ Henocpe~cTBeHHoii nepe,I1;a'IR B 3BM n J:t8JIJ,Hettmero aHaJIR

aa. O~RO llHipopManmo B TaRRX RaMepax MOJJUIO nonyqaTb ll B aHaJioro

BOH ~p.1e - B BH,D;e m.1nyJIJ,ca Hanp~eHM, aMilJIRTy~a ROTOporo nponop

UROHaJU,Ha ROOp~aTe HCRPH, 3TOT MeTO,ll; ,IJ;aeT B03MOlKHOCTb, BO-nepBllX, 

CORpaTllTb 06-.,eM BHBO.IJ;RMOH RHqiOPMaURR ll, BO-BTOpIDC, B pH,D;e cnytiaeB 
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nponaBeCTH aHaJm3 ,ll;8HHllX C llCRPOBl:lX KaMep 38 cpaBHRTeJIJ,HO He

dOJIJ,ll!Oe BpeMH (nop.a,IU{a .IJ;OJie:la MRCeR), PeayJlbTaTH aToro aHaJlll3a 

MOryT 6HTI,, TaRllM odpaaOM, llCilOJll,30BaHH ~ ynpaBJieHM ~rn

Mll, donee CJlOlKHRMll CllCTeMaMlil RCKPOBIDC RaMep, HallpBMep, CTpRMep

HRMll KaMepaMn. AHanorOB!lli MeTO,ll; dHJl hpRMeHeH B ycTaHOBRe ,ll;JIH 

dHCTporo lil3MepeHM yrnoB H HMnyJlbCOB 'laCTRJl 1201. B 3TO~ ycTa

HOBRe BpeMH nony'leHM RHqiOI'f,lainm 06 yr.nax H HMllyJIJ,cax Melibme 

1 MRCeR. TO'lHOCTb R3MepeHM yrna OTKJlOHeHRH tJaCTHUH npn 6aae 

Me~ napoii KaMep 1M COCTaBJIHJla ± 2 M~. CymecTBeHHRM He~ocTaT~ 

ROM MeTo~a HBJIHeTCH TO, qTO OH llpRMeHRM TOJIJ,KO ~JIH O~OHCRpOBl:lX 

COdHTllli, 

B MeTO~e 6ecipRJlbMOBIDC HCKPOBIDC RaMep, B ,iacTHOCTR,MarHH

'rOCTPHRUROHHHX, dOJIJ,IDOH RHTepec npe.IJ;cTaBJJ./IeT B03MOlKHOCTb pa60TH 

nocne~ B MarHRTHHX IlOJIHX, 'iTO onpe~eJJ./IeTCH, rnaBHRM o6paaoM, 

xapaRTepncTRKaMH MarHHTOCTPRRUROHHHX MaTepnanoB, noMemeHHl:IX B 

uarRHTH08 none. Rccne~OBaRRa. IlOKa38.JIH 1421, QTO HaH

JIYQllll!Wl CBORCTBal4H ~JlR padorH B uarHHTHHX nonax C 

H ,;!> 1 Tn odna.IJ;a.roT mm;m /) 0,2 MM, na MaTepna.na 65 % Fe, 35% c·o. 

Pa6oTa MarHHTOCTPRKUROHHOH RaMepu B none MarHnTa 1,3 TJl Ha ny-q

Ke n--Me30HOB 4 raB/c nORaaana, 'iTO TO'iHOCTb perncTpaD;Hll Koop;v;n

HaT HCKP He yxy~eTCH no cpaBHeHIDO C KaMepaMH, Haxo~RCH BHe 

Marllll:THoro llOM, llplil YCJIOBRH,ttTO MarHllTOCTPRKUROHHaJI .1llrnIDI pac

IlOJlOJKeHa nepneH~yMpHO HanpaBJieHm:> MarHHTHoro nOM C TO'iHOCTbD 

He xyJKe ± 1°. 

Ilpm~eileHHe MarHHTOCTPRKUROHHHX llCRpoBh!X Ra.Mep B aRcnepHMeH

Tax ~ llCCJle,ll;OBaHM CJlOJ!tHHX MHOrOTPeROBl:lX co6HTHH Tpe6yeT 003-

,ll;amm: CJlOllUIOH aneRTPOHHOH perncTpllpylOllleii annapazypH. B HeKOTO

pmc CJJY'iaHX 06-.,eM perHCTPRPYDmeii aneRTPOHRKH MOJKeT 6HTb 3Ha'ilil~ 

TeJlbHO CORpameH, ecJm llCilOJlb30BaTb MarHHTOCTPHKUROHHHe KaMepg 

CO CT8TH'ieCKOH llaM$tTbD / 43/, 
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Bo BTOpOH rna.Be paccMaTpllBaRlTCH OCHOB!ille BOnpocH, CM3aH-

HHe C·HCllOJlI,30BaHHeM 3P1J Henocpe,D;CTBeHHo B SKCllepHMeHTe. 

Kpyr sa.D;a'l, pemaeMmc 3™ B peam,naA MacmTa6e BpeMeIDI, on

pe.nemieTcH B nepByD O'lepe,n!, ~03MOEHOCT.RMli ·cpe,D;CTB BH'lHCJm:TeJU,

HOH TeXHHKH, KOTOPHMH pacnonaraeT SKcnepm.1eHTaTop. IlpH COBpe

MeHHOM YPOBHe pa3BHTID:I TeXHHKH nenecoo6pa3HO B03JlOEHTD Ha 3BM 

B pe~HMe .Henocpe.D;CTBeHHOH CM3H C 6ec~HJil,MOBblMH HCKPOBHMH KaMe

paMH li ~rliM ::mcnepHMeHTaJU,HHM 060py.D;OBaHHSM CJle;IzyD!IlHe (JJYHR
Ulili /44/: 

1) ~HJU,TpaUHID H HaKOnJleHHe B 6ywepHOH naMHTH HHrpop,!aUHH, 

nocTynalOIIle:0 OT ,D;eTeKTOPOB, 3ailliCD ee Ha MarHHTHYID JleHTy B BH

,ne, y,no6HOM .D;JlJI npoBe,D;eHM OHOH'laTeJU,Hl:lX B!l'lHCJleHHH, OCY!lleCT

BJleHHe KOHTPOJUI aTOll liH~Op,!aUHH C TO'lRH speHHH. ee npHrO'AffOCTH 

,nJJH ,D;aJU,HefimeH o6pa60TKH; 

2) npoBeIJKy H.OT~y aKcnepHMeHTam,Horo o6opy,noBaHM ne

pe~ HaqanOM aKcnepHMeHTa HnH ero HOBoro aTana; 

3) KOHTpOJU, sa pa60TOH aKcnepm.1eHTaJU,HOH annapaTypH, BHHB

neHHe HeHcnpaBHOCTeii H onpe,neneHRe CTeneHH Ha,neJJtHOCTH IlOJJY'Iae

M0:0 imwop,iann:z npH oTKasax B OT.D;eJU,HHX sBeHbHX Bcero aKcnepz

MeHTaJU,Horo KOMnneKca; H3MepeHHe napaMeTpoB OT.D;eJU,HHX qacTeii H 

Been ycTaHOBKH B nenOM B peaJII,HOM BpeMeHH aKcnepHMeHTa H H3Be"". 

I11eHHe SKCile!)HMeHTaTopa B Tex CJJY'IaHX, Kor,na yxo,n.napaMeTpOB H 

OTKa3H MOryT cyI11eCTBeHHO nOBnHSlTb Ha Ka"<IeCTBO pesym,TaTOB; ,: 

4) aMnH3 ycJlOBHH npoBe,neHHSI aKcnepHMeHTa H onoBeI11eHHe 

SKcnepHMeHTaTopa, Kor,na 3TH YCJlOBHH He COOTBeTCTBYDT· sa,naHHHM; .· 

5) nacnopTnsa~ro Bcex napaMeTpoB, onpe.ne~ ycnoBM 

npoBe;teHHSI aKcnepHMeHTa; 

6).aBTOMaTl'!"leCKOe ynpaBne1me pellt:l'IMaMH pa60TH annapaTyPff, 

ecim: aTo Tpe6yeTcH npH npoBe.neHHH aKcnepHMeHTa (HsMepeHHe, Ka

im:6poBKa, TeCT H T.,n.}. 
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IIpn: H3MepeIDIR n-p-paccesiHim Eia ManHe yrnH H npH Hccne.no

BaIDIR K~ - K~ pereHePaUHH .D;JISl pa6oTH Ha JllUllm c aKcnepm.1eH

TaJII,HHMH ycTaHOBR8.MH HCnOJIL30BaJWCb MO.D;8PHH3HPOBaH!ille :sapHaH

TH 3BM E3Clv!-3M H .E3CM-4 145/. BosMOlltliOCTH STIDC Ma.tnml orpanH'le

Hll H no eMROCTH onepaTHBHOH nBMHTH, R no 6HCTPO.D;eiicTBRID, H no 

Ha6opy BHellllmX ycTpOHCTB. IIoaTOMy CTenelib perumsaUHH YKaSaiilllDC 

BHme qiyHRUlitt CHJlLHO saBRCeJia OT ROIDI'l6CTBa H xapaHTepa nocTyn

neHHSI RHrpop,!aUHH OT aKcnepHMeHTaJil,HOH YCTaHOBKH. 

Pa6oTa 3BM npH Hcnom,soBaHHH ee Ha JllUIHH c aKcnepm.1eHTam,

noii annapaTypoa 6HJia opraHHSOBaHa B Mym,Tl!IlporpaMMHCld pellt:l'IMe 

· 1461. ABTOMaTH'!ecxoe pacnpe,neneHRe pecypcoB 3BM nporpaM.; 

MOii - .D;RCil8T"lepad OCY!ll8CTBJIIUIOCb B ::iaBHCIDAOCTPI OT sarpy3KH. 

IlporpaMMH IlO.D;pa3.D;8JIJVIllICh_Ha rpynmt Tpex npzopHT8TOB (ypoB

Hei:1) : HyneBoii, nepBHJ:1 H BTOpoa. IIpH BH6ope YPOBHH, Ha KOTOP<ld 

6y,D;eT npoXO.D;l!Th nporpaMMa, Y"<IHTHBa.JlOCh ee (JJYHRIU!OHanh~Oe_ Ha3Ha

"l8Hlle. OcHOBHlle <JJYHRUHH nporpaMM cne.u.yJOlllHe: o6MeH HHrpop,iann:en 

( BHCnnni npHOPRTeT). HaKOllJleHZe HHqJOff,laUHH (nepB!:rll npROPHTeT), 

KOHTpom, o6opy,noBaHHSl R XO,D;a 3KCnepHMeHTa (BTOpoii npHOPRTeT), 

Heo6XO.IJ;HMW,1 aTanOM axcnepHMeHTaJII,HOro UHKJia HBJISl6TCH on

pe.neneHH_e. napaMeTpOB H HCCJ16.D;OBaHRe TaKIDC . xapattTepHCTHK HCKpO

BWC KaMep✓ KaK agxpeKTHBHOCTh H TO'lHOCTh Henocpe,D;cTBeHHO B n~ 

necce npooo,neHIIH axcnepm.1eHTa. Peaym,TaTH Hccne.noBaHHH pas~"<I-
. . '. _- ,· 

HHX aJlrOPJ!TMOB Haxollt,IteHM 3THX l!eJlH'lHH npHBe,D;eHH B 3aKJill'lHTeJII,

HOM pas.D;eJle BTOpoii r.naBll na npm.1epe 6eC~Jll,MOBOro RCRPOBOr9_ 

cneRTpadeTpa .D;Jl.H HCCJ18.D;OBaHIDi K~ - K~ pereHepaUHH. . ' , 

B TpeTMff rnaBe pac_CMaTpHBaeTcH MeTo,D;HKa axcnepHMeHTa no 

H3Mepemm BeI11eCTBennoii qacTR ~JmTy)tl:l ynpyroro Il-P-pacceHHRH 

B 06JiaCTR KYJlOH-si,nepHoii RHT~PI>epeanm/31/. O~HOBHOH nem,ro 3KC~ 

nepHMeHTa HBJISlJiaCD npoBeIJKa_,nHcnepcHOHHllX COOTHome~ ,nJlSl rr-p

ynpyroro pacceHHRSI Bnepe.n. 

_;9 



BJiaro.n;apH RHHeMa'i:1me npon;ecca ynpyroro cTOJJRHoiiemm .n;IJYX ,, . 

11acTim, .i{JIJI B1meneHIDI ero cpe.n;ri .n;pyrmc peam~nif'·.n;ocTaTo'lHO, 3HaH 

aanpaBJiemrn II IIMnym,c nepB.1-!'lHOro mI0Ha, ll'.3M€PliTl, RHHeMaT.11'l€CK.11€ 

napaMeTpll. pacce.fIHH0r0. mmaa. B€lll€CTB8HHM 'IaCTI, 8.MilJIRTY.IUl --ynpy

roro rr-p;..pacce.fIHIDI onpe.n;eJlllnac1, .113 .n;HiflqiepeHUl'lan1,Horo ce~earui: B 

06JiacT.11 MaJlllX sHa11eHIIi1 nepe.n;aHHoro m.1nyJII,ca, r.n;e l'!MeeT MecTo 

HHTepqiepeHUl'l.fI KYJIOHOBCROH' li Jl)J;epHofi aMilJIHTy.IJ;. 

0nTl'JMaJil,HOH 06JiaCT.o!O nepe.n;aq .IJ;JIJI li3MepeHll.fI KYJI0H-Jl)J;epH0H 

HHTeppepeHil;lill'. .fIBJI.fieTCR liHTepBaJI 

rn-4(r::JB/cJ2 ~ t ~ 10-2 (raB/c2 , 

'lT0 C00TBeTcTeyeT .IJ;Jl.fI HMilyJll>ca Illl0Ha 5 raB/c HHTepBany yrJI0B 

2 Mpa.n; ~ Q ~ 20 Mpa,IJ;; 

3a.n;aqa H3MepeH.11.fI aippeKTa KYJI0H-Jl)J;epHOH HHTeppepeHUl'lll'. (B 06-

Jra.CTll'. m.myJl.oC0B Il.110H0B"' 5 raB/C) CB0.IJ;ll'.TC.fI I< 113MepeHll'.!O yrnoB 

pacceJIHIDI nnoHa· B MHIDeHll'. C T0'lH0CT.oJO A Q "' 1 Mpa.n;, H3Mepemno 

RMnynca :paccesmaoro imoHa c T0'lH0CTI>JO Li p/p ~-10-2, onpe.n;enelill'.!O 

aqxpeKTilllHOCTli perucTpaUl'!U C00HTll'.li c· T0'IH0CTI>Rl Li E /e .,.., 10-2 • Ilpu 

3T0M CK0P0CT.o Ha6opa HHq)Oµ.laUl'lll'. .IJ;0JIJKHa 6HTl, .n;ocTaT0'lH0 BHC0K0H. 

CxeMa 3KCnepl'JMeHTa Il0Ra3aHa Ha puc.1. 0CH0BY 3KCnepm.1eHTa 

coc_TaBJI.fIJia ycTaH0BKa mi MarHHTOCTPHKUl'!OHHHX llCKPOBHX KaMep, pa

OOTaBrilasI ·Ha iurnnn C 9J18KTP0HH0H Bll'Il'ICJll!:TellHOH Marrnmoii B3CM-3M. 

3Ta ycTaH0BKa paapa6aTirna.rraCI, B '1965-·1966 ro.n;ax n 0HJla BBe.n;eaa 

B .n;eHCTBlle JieT0M 1966 ro.n;a 17;471_ 
~eB.fITb HCKP0Bl1X Kill.18p oo~e.n;ll'.H8Hll B Tpli C€KUl'lli. IlepBiUI ceK

rum lill{-·1 + .vill.-3) aeooxo.n;11.1Ma .n;Jl.fI HsMepemm yrJ10B li Koop.n;irnaT n
-MesoHoB, HaJieTaJOUUIX aa llUI.IJ;I{0B0.n;opo.n;HyIO MHmem, (H2) ; c IlOM0lll.o!O 

BTopoi1 cei<Ul'lll'. (IB{-4 + IB{-7) onpe.n;eJ!JlIOTC.fI yr Jill pacceHHIDI rr---Meso

H0B B B0.n;opo.n;aofi MameHH; TpeTI>Jl ceKUl'l.fI (IB{-8 + MI{-9) Il03B0JIR8T, 
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coBMecTHo co BTopou cernmefi, nsMep.fIT!. mny JII,CII II--MesoHoB no 

l1X OTRJIOHeIDlllM B none aHaJIH3l1PYJOmero MarHliTa (M). 

3anycR ocymecTBJl.fIJIC.fI HMnyJU,caMn coBna.n;eHHH c<reT<rmtoB 

s~ cl S2 C,1 ;$3 • Ct:teT'IliRll SJ li S2 onpe,neJl.fIJIH ce<reHae ny'llia 
- V II -MesoHoB; ·na.n;arommc Ha Mlilllefil; C'IeT'!l1R c1 BII.IJ;eJl.fIJI us nytIRa 

nuOHbl, HanpaBJieHne ,nBUJKeHruI ROTOpblX·cocTaBJl.fIJlO C OCI,IO C'!eT'!H

Ra yrOJl ± 1,5 Mpa,n;; C'IE;l_'!';JllR,. s3 OrpaHH'IUBaJl anepTypy pacce.fI-
, , -:: ; ~/ : V 

Hli.fI, a c<reT,'IUK aHrncoBna.n;eHI1i1 c2 cJiy:rum .n;Jl.fI no.n;aBnemm sanyc-

KOB OT Henponsa11Mo.n;eilcTB;BaBWHX IIHOHOB / 48!;· 
tJ:T06bl _'c:01{paTHTI, ~peMi·b6pa6oTRH ·;;~~aifu_tr·im 3R!;l u ynpoc

T0:TI, perucTp11py10my10 aneRTPOHHYJO 13-nnapazypy,_"QblJIH BBe,n;eHbl lKecT

RHe KPHTepnn R Bli.IJ;y HHqx>p.1armH,IIOCTyIIaB!llefi_ll3 HCRPOBblX RaMep. 

06pa6aTb1Ba~CI, TOJ1I,RQ _·6m.i6ucKpOB_ble CJiy'Iau. 

Hccne.n;oBaHne aqxi>eRTHBHOCTU oT,n;eJ1I,HIIX RaMep noKasano, 'ITO 

OCHOBHb!Mll npH'IHHa.Mll HeO,IUiOllCKpon'i,rx: co611Tmi B RaMepax .fIBJl.fIJIHCI,: 

a) OTCYTCTBlle llCKp n RaMepe"t,2-i-3%; 

6) HaJIHque B RaMepe·6onee O.IJ;HOH HCRpII (saBHCliT OT UHTeH

CllBHOCTli nytIRa) 'v 5 +_ 15 %; 

B) npoclon no cJie.n;y npe.IJ;bl.n;yuien _ucRpii~~%. 

CnetmaJII,Hble llCCJle,IJ;OBaHruI, npoBe,n;eHHIIe co cxeMOM BII.n;eneHU!I . .IJ;Byx 

TpeKOB, IlORasaJIH Tam1te, 'ITO OCHOBHa.fI .IJ;OJl.fI MHOrOHCI{!~OBlix: coCSu

THll CB.fI3aHa C HepaBHOMepHO~TI,IO cclpoca ny'llia Ha BHyTpeHHIOIO MH

mefil YCROPllTeJl.fI. IIoaToMy .IJ;Jl.fI oCSpaCSoTRll Bll6.11paJ10:CI, TOJ1I,RO Te 

COCSIITH.fI, B KOTOpblX B KaJK,ll;Oll ll3 Tpex RaMep nepBofi rpynnu 6uim 

TOJI!,;;o ·o,IUia llCKpa. 3TO ycJIOB0:e HeCKOJ1I,KO yMeHI,mano CROPOCTI, 

HaCSopa CTaTHCTH'IeCROro MaTepnana, HO saTo npu STOM aqxpeKTHB

HOCTR Il-ofi n ill-en rpynn RaMep IlpaKTH'!eCKil He saBuceJ10: OT UHTeH

CllBHOCTR n HepaBHOMepHOCTll ny'!Ra. 

~Jl.fI Il n ill rpynn HCRPOBUX: KaMep C'IHTaJlOCI, .IJ;OCTaTO'IHllM O.IJ;HO

IlCRPOBOe cpaCSaTIIBalrn:e .lll()(:lblX 3-x KaMep BO Il rpynne li XOT.R: 61:l o.n-

_12 

HOM RaMepbl Bill rpynne npH YCJlOBnn, 'ITO B BepTmtaJI!,HOfi nnocRo

CTll KOOp,nruiaTH HCKP nemT Ha o.n;Hoii npnMoil • EcJlH llHq>OP.latm.f! 0 . 

KOOP'AUHaTax O,IUiOllCRPOBblX cpaCSaTIIBaHnfi He n03BOJllli1a npoBeCTll <re-
2 

pes Il rpynny KaMep np.RMyro C xopomHM .3Ha'IeHneM 'X, , npOBO.n;HJlC.fI 

aHaJ1Hs 2- ncKpoBoro cpaCSaTimaHrur B ocTaBmefic.fI RaMepe aTofi rpyn

nH. 

IIepeonpe,neneHne no KOJlll'leCTBY KaMep BO II n ill rpynnax oCSec

ne<mno BHCORYJJ acpfieKTHBHOCT!. perncTparmn pacceRHHoro nnoHa 

( c 2,3 >93%). 3qxpeKTHBHOCT!. I-n rpynnhl KaMep .E..J orrpe,neJI.ffJiaci, no 

BCeM sanycKaM ycTaHOBKH, 'E. 2,3 - no KOHTPOJI!,HHM sanycKaM (Rallt

.nw .necmlli1 ImKJ1). CJMMapHa.fI norpemHOCTI, B onpe.n;eneHnn_aqxpeRTnB

HOcTn COCTaBJl.fIJla He 6onee 1%. 

YcTaHOBKa pa6oTana Ha mrnnn C 3BM BacM--3M; KOTOpa.fI nosBOJl.fI

Jra ocymecTBJl.R:TI, ROHTPOJII, CllCTeMbl nsCSnpaTeJ1I,Horo sanycRa, llHTeH

CHBHOCTI, ny-qKa 'IaCTHU n T.n. OcHOBHM qacTI, BpeMeHn 3BM pacxo.no

BaJJaCI, Ha oCSpaCSOTRy llHqx>J:?,1atmll O KOOp,nruiaTax HC:Kp 
0

0 nenIO KOHT

pOJl.fI paCSoTU HCKPOBblX KaMep. KpoMe llTOrOBHX xapaK~epnCTHK, Henpe

PHBHO npoBBP.fIJlOCI,, HaXO,wr?C.R: J10: KOHTPOJlllpyeMhle BeJIH'!llHbl B o6mc

TH .n;onycTHMIDC 3Ha'IeHHH. 

PerncTpnpyIOmM annapazypa 61:lna BhlilOJlHeHa Ha nepe~'IeTHhlX· cxe

Max ll 3aIIOMHHana lll$)IJ,I~, COOTBeTCTBYJ)mYJO 0.IIHOMY cpaCSaTblllaHHIO 

HCKPDBIDC KaMep .no nepe.na<m ee B3BM. Ilepe,na-qa B 3BM, KOTOpa.fI Ha

XO.n;HJJaCI, Ha paccTO.R:HHll 1 KM, ocymecTBJl.R:JlaCI, c nOMOI!lI>IO cnetmaJII,HO 

paspa60TaHHOfi
0

.n;Jl.fI aToii neJIH nocne.noroTenHofi ·JlllHHll cB.fisR 124/ B 

nn.ne 45-:-pa3p.fI.IUIIDC CJlOB. Ms HnX 9 CJIOB c6.nepJKaJIH HHqJOIJ,1~ C no-_ 

KPOBIDC K8Mep (B K~OM CJIOBe co.n;epJJWTCH lIHqJOp.latmn c 4-x Koop.n;n-
' • V 

HaTHblX .n;aTqHKOB RaMepHJ, a 3 cno:sa - cqeT MOHRTOpa ( 5! c~ Si), 

OTHOCHBmmiC.R:_ K ,naHHOMY cpaCSaTHBaHmD, T.~. IIHqioIJ,larmIO O KOJlll'lecT

Be II--Me30HOB, n~ome~ -qepes ycTaHOBKY, H ,naHHHe oo lIHTeHCHB

HOCTlI ny'!Ra II-➔Ae30HOB. 
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XapaKTepHCTl!Ra VCTaHOBRH 

1. MMnym,cHoe paspemeHHe 

2. YrnoBoe paspemeHHe 

J. TO'IHOCTI, H3MepeHWI KOOP,IlHHaT 

4. BpeMH naMJITH RaMep (Ha YPOBHe 50% s@)eR
THBHOCTH) 

5. MHHHMaJU,Hoe "i&epTBoe" BpeMH 

6. KonmecTBO BSlllSCTlia Ha nyTH 'laCTID.{l:l: 

a) RaMepa 

6) B03.nyx Me~.n,y ~YMH RaMSpaMH 

7. TenecHIDi yroJI 

8. ropH30HTaJ1I,Hllii yrJIOBOM sax:saT 

9. BepT.lmaJU,H!ffi yrJIOBOH sax:saT 

10. ,lllianasoH HMnym,coB 

11. ,Il;n.nHa MHmeHH no nyqxy 

12. HHTSHCHBHOCTb nyqxa Il--MS30HOB 

13. MaKcHMaJll>HOe ROnHqSCTBO co6HTHH, nepe
.na:saeMmc B 3BM sa o,nHH nmrn 

14. PasMepl:l HCKPOBl:lX RaMep a)IB<-1¾ill<-7 

6) HK-8+¾K-9 
15. PaccTOHHHe MSJK.IJY 3JISRTPO~H R8Mep 

16. PaccTOHHHe MelK,lly npOBOJIOqRaMH 8JlSKTpo,noB· 

17. EMRocT1, perHCTPHPYIOllleii annapaTYPl:l 

18. BpeMH perHcTpaUHH O,nHOro co61:lTHH 

19. MmmMaJll>HOe BPSMH nepe,naqH O,nHOro CJIOBa 
B 3BM 

. - 2 % 

- 0~6 Mpa,n • 

- 0,3+v,4 MM 

- 1,5 MRCSR. 

- 2,2 MCSR, 

- 40 Mr/CM2 

~ 100 Mr/cM2 

-4 - 5.IO. CTepa,n. 

- ± 22 Mpa,n, 

- ± 22 MI)a.n 

- 1-:-7 fsB/c 

- 50 CM 

- 1.I04UHKn-1 

- 100 

- 200x200MM2 

- 480x480 MM2 

- 8 MM 

- 1 MM 

- 12 45-paspsm-
Hmc CJIOB 

- 120 MRCSK 

- 50 MRCSK 

20. Cpe,nHee BpeMH nepe,naqH B 3BM 0,nHOrO C061:lTHH - 1,2 MCSK. 

HccJie,noBaHHe xapaxTepHCTHR YCTaHOBKH BO BpeMH npoBe,neHHH 

3RcnepHMSHTa noxasano, 'ITO 6ecwHJlI,MOB!ffi HCRPOBoii·cneKTpOMSTP HB

MSTCH onTHMaJlI,Hl:lM npH60pOM ,IlM pemeHHH nocTaBJISHHOH sa,na'll!. 

14 

Bl:lCORM TO'IHOCTI, H3MepeHWI KOOp,nHHaT TpeKa H Manoe KOnH'ISCTBO 

BSUlSCTBa Ha nyTH qacTID.{ cos.nan.n ycJIOBHH .nnH no.ny'leHHH Tpe6yeMl:lX 

yrJIOBl:lX H HMnyJU,CHl:lX paspemeHHii. Bb!COKM s@leKTHBHOCTI, cneKTPO

MeTpa n03BOJIHJia HMSTI, MaJil:le CHCTeMaTH'ISCKHe .. OIDH6KH B onpe,neJiemm: 

ceqeHHii, a pa6oTa Ha JlHHIDI c 3BM H HaJmtiHe Tpnrrepa o6ecne'IHJIH 

Heo6xo,nHMyIO CKOPOCTI, Ha6opa C061:lTHH ynpyroro pacceHHHH B o6JiaCTH 

KyJioH-smepHoii HHTePWepeHnHH (o6ecne'IHJIH Tpe6yeMYIO cTaTHCTH'ISCKYIO 

TO'IHOCTI, 3KcnepHMSHTa). 

B 'ISTBepTOM rJiaBe COg/PMYJIHPOBaHl:l OCHOBHl:le aKcnepHMeHTaJll>Hl:le 

oco6eruiocTH H3y'!SHHH K2 - K~ pereHepaUHH H ,n8.HO OilHCaHHe cneKTpo

MSTpa C weppHTOBb!MU HCKPOBl:lMR KaMepaMH, pa3pa60TaHHOro ,nJIH npOBe

,neHHH TaRRX 3KcnepHMeHTOB. 

Hccne,noBaHae pereHepaUHH HeiTpaJU,Hl:lX I<aOHOB HMSST 6oJII,m0e 

3HatieHHe .IlM pemeHHH qiyH,naMSHTaJU,Hb!X npo6JieM COBPSMSHHOH !plI3HRH. 

KaK xopomo H3BSCTHO, HHTSHCHBHOCTI, KorepeHTHOii pereHepaUHH onpe

,neJIHeTCH K08@)H!UiSHTOM 

.9 (pJ = I §>Cp)j exp [i. tf1'(p)]. 
3HatieHHH Mo.n,y JIH I 5>< p> I 1! cpasu lfp ( p) MOlltHO no.ny'IHTb H3 pacnpe

.neneHWI no co6CTBSHHOMY BpeMeHH HHTSHClffiHOCTH n+n--pacna,nOB Ki 
a pereHepapoBaHH~ K~ • npOHCXO,n.!IlllliX B npocTpaHCTBS sa MHillSHI,JO

pereHepaTopoM, nOMemeHHOii B nyqoK K2 . 
3RcnepHMeHTaJII,HaH sa,naqa H3MepeHHH MO,ll,YM li cpa31:l TpaHCMHCCH

OHHOH pereHepaUHH CBO,nHTCH K: 

1) BH.neneIDm n-+n--pacna,noB Ki H K~ B npocTpaHCTBe sa MliIDSHblO 

-pereHepaT~poM, nOMelllSHHOR B ny'IOK Ki. 
2) H3MepeHHIO 'IHCJia n+n--pacna.noB, npOJIICXO.IlHlllliX B HanpaBJie

HHH na,na.IOlllero K~. B saBHCHMOCTH OT paccTOHHH.!I .no MHIDSH.11, 

3) onpe,nenemm WOPMl:lYrJioBoro pacnpe,neJieHHH pereHepHpoBaH

Hh!X K~ C nem,10 Bl:l'IHTaHHH <p()Ha. 
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P2 
= P,1 •Ff •2ijf'iC~:ol. 

mu• fl£i•£,f (if•~)2J ½ , ~;~ (p;,,•m:J 

PHC.2 IIAPAr.lETPll, OilPE)lEJl.!IDI!HE rEOMETPIDJ PACIIA,nOB KAOHOB. 

I 
s; s: s• s• s: s: 5i 5i 

11, /lz III . t, if 
j*Htil1 . -I- ~~~ l '~¥ . . ffK-(t'") I 

·PeaeHepornop 6Cn~Sl 
I HK-{f2.t?) 

PHC. 3 CXEMA P ACIIOJIO:lEHH.!I B.ro~HJn,MOBOrO HCKPOBOro CIIEKTPOMETP A 

HA IIYllKE HEtlTPAJibHl:lX tIACTHU CHHXPOU30TPOHA OHHH. 
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. . 

rr:n--pacna,!Ul o6paaymT Tax Ha.3IraaeMoe V0 
co6HTHe (co6HTHe, 

B KOTOPOM HMeeTCJl Boero .ItBe sap.FDKeHilllX tiaCTHnH, m:(YI!Uie l'I3 O.I(HOii 

TO'll<H). KpOMe Toro, V
0 

co6HTRH o6pasyioTcH OT pacna.n;oB HeiiTpam,

HHX RaOHOB no mrHM MOJ(aM (Ke3H Kl'!). Ta.Rllte HeROTOPYD np:m.1ech 

MOI'YT 'AaBaTh K3II-pacna.n;H. Onpe'AeJieIDie HMnyJIDCOB ooemc sap.FDKeH

HHX tiaCTHn B V° COOHTlll'I H yr:na MelK,lly Hl'IMH IlO3BOJIJleT BOCCTaHO-

BHTh TO'IRY pacna,n;a, sqxpeRTHBHym Macey. H, B.CJJYttae pacn~ Ha 

~Be ttacTHnH, onpe'AeJm:Tb :imnyJlbc pacnaB11IerocH KaoHa R HanpaBne

HRe ero noneTa no OTHomeruno R HanpaBneH.mo na.n;ruomero. KlllleMaTH

xa .IPJYXIlHOHHoro pacna,n;a npHBe'AeHa·Ha pnc.2. BH'AeJieHue Kn2 codH

Tm! MO!tHO npoHsBecu no sqxpeRTRBHoii Macce mrr R yrny e . 
B CJJY'lae pacna,n;a Ha TPH ttacTHQH, HMIIym,c KaoHa O'AHO3Ha'!HO 

He onpe'AeJISieTcH, a HanpaBneIDie cyMMapHoro BeKTop-m.1nym,ca .ItBYX 

sap.FDKeHHHX pacna.n;HHX ttaCTHn . p MOllteT cymecTBeHHo OT.lffl'laTDCJl 

OT HanpaBneHHH noneTa na,n;ruomero xaoHa. 

Ta.RUM o6paaOM, paccMaTpHBaH yrnoBoe pacnpe'AeJieHHe BeKTOP

HMnym,coB p OT 3aperHCTPHPOBaHHHX pacna.n;oB KaOHOB, cpe'Aif KOTO

PHX ecTh .ItBYXIlHOHHHe.pacIIa,IUi, MH 'AOJllltHH Ha6JIIO'AaTh OCTpuii IlHR 

B6.1msu ayneBHX yrnoB 0 Ha ~oHe aaatiRTem,Ho 6onee nonororo yr

noBoro pacnpe'AeJieHWI STliX BeRTOPOB OT TpexttaCTH'IHHX pacna.ztoB. 

YcTaHOBHB 3aROH H3!,lepeHHH ~OHa, MOJ!tHO npOH3BeCTH ero BH'Il'!TaIDie 

H3 O6:nacTR nHRa ll onpe'AeJIHTh KOJIH'IeCTBO 'IHCTHX 'AByJCllliOHHHX pac

na,n;oB. TottHOCTh BHilOJIHeHRH aToii onepruum onpe'AeMeTcH yrnoooii 

paspem8JJl!len cnoco6uocThD cneRTpOMeTpa. 

Co6HTWI, HBJllllOI!UieCJI K~aTaMH B )PlyJCilHOHHHe pacIIa,!tH xao-. . 

HOB, 'AOJllltHH HMeTh OCTpml nm< npH mrrCcM. llO'AURCR_K puc.2),co-

OTBeTCTBYIOOlen Macce RaoHa, T.K. B aTOM c;i;yttae 'AM TO'IHO1'O on

pe'AeJieHHH Maccu pacnaBmerocH xaoHa 'AOCTaTotIHo napaMeTpoB pac

na~, onpe'AeJISieMl:lX ~YCTaHOBRe. 

, 17 



PacCMOTpeHHaJI BHllle KIDieMaTm<a ~aCTH'iHIDC.pacna.,ItOB Kao-
' 

HOB MOllteT 6HTb Rcnom.soBaHa npR nocTpoemm: aneKTPOHHO:ii cxeMH 

OT6o:pa V0 

co6HT~ H nosBOJllleT npH He O'lelib 6om.mmc aHeprruDC Kao

HOB ( < 10 raB) 3Ha'lRTeJII,HO nOBHCHTb OTHOCHTeJII,H~ BRJla,I( B KOJlll

'leCTBO cpa6aTHBaH.R:ii CHCTeMH aanycKa OT .I(Byx'laCTH'lHHX pacna.,ItOB 

Ko - rr+n-. 
Ycnexz, .I(OCTRrHyTHe B ucone.noBaHIDIX K2 - K2 pereHeparum aa 

nocne,I(HHe rO,I(H, TeCHHM o6paaOM CBJI3aHll C pa3BHTReM MeTO,I(HRH 6ec

~HJII,MOBHX HCRPOBHX cneKTpCl,leTpOB, pa60TaJ0ll!HX Ha JmHHH C aneKT

POHHHMR Bll'lRCMTeJII,HHMH Marrurna.MR. B8.l!tHHM aTanoM B pa6oTax no 

aTOMY ttanpaBneHnro 6uno cos.naHHe R Rccne.noBaHne xapaxTepHCT.RR. 

cneKTPOMeTpa C ~eppRTOBHMH RCKPOBHMH KaMepaMH ,I(Jlll aKcnepRMeH

TaJII,HOro R3y'leHIDI pereHepaURH RaOHOB B ny'lRe He:iiTpam,HHX -qacTRU 

CHHXP$30TPOHa Olliill 181. PaapernaromM cnoco6HOC.Tb 3TO:ii ycTaHOB

RH no yr;zy R HHBaPRaHTHO:ii Macce 6H.na He ~e, 'leM y Jzy'llllIDC aa

py6el!tHHX ycTaHOBOK Toro BpeMeHR (Py66ua, UEIB / 49/, 1968 r.) 

Umrr, HaRonneHHll:ii B 3TIDC pa6oTax, 6Hn ncnom,aoBaH npa_paa

pa6oTRe MeTO.I(HRH npoBe.neHIDI aKcnep.RMeHTOB no K2 - K~ pereHepa

r.urn Ha cepnyxoBCKOM YCKOPHTene. 

CxeMa a1(cnepm.1eHTam.Hoil ycTaHOBRH noxaaatta Ha pHc .3. IIy-qcK 

He:iiTpaJII,HHX 'laCT.Rn OT BHyTpeHHeil MHmeHH YCKOPHTeJIH BHBO,I(HBCH 

no.n yrnOM 40 K nyimy npOTOHOB H .nanee ~Op.,HpoBancH CRCTeMO:ii 

KOnnHMaTOPOB. TipO.I(yRTll pacna.,ItOB K0-MesOHOB perRCTPHPOBaJlllCb H 

aHanH3liPOBanHCb cneKTpOMeTpOM, OCHOBY KOToporo COCTaBnHnR npo

BOHO'lHlle RCKPOBlle RaMepH, pacnonoxeHHHe no o6e CTOPOHll ruiannsR

PYIDillero MarHH.i!a. 

B cneKTPOMeTp BXO,I(Hno CeMHa,I(UaTb npOBOBO'lHHX HCKPOBHX Ka

Mep C IlaMHTbD Ha ~eppnTax, O.I(HHHa.ztnaTb RS KOTOPHX pasMe!llelill ne

pe,I( aHaM3RPYD!llRM MarHRTOM, meCTb - sa MarH.RTOM. C IlOMOillbD neP-
0 

Bo:ii rpynnH KaMep onpe.neJIHeTcH reoMeTpRll: V co6uTM .I(O MarHRTa, 
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BTOpaH rpynna cnyuT .I(JIH onpe.I(eneH.RH RMnym,coB pacna.nHHX nHo

HOB. HMnym.c sanycKa BllCOROBOJII,THOrO IlliTaHIDI npoBOBO'lHHX HCKpO

llHX KaMep Bllpa6aTHBaeTCH ro.nocKonoM CURHTllnnHUROHHHX C'leT'lm<OB. 

Hanpm1teHHOCTb IlOJIH B aHaJIR3HPYDilleM MarHHTe R reoMeTpRH pacnono

llteHIDI C'leT'lliROB nosBOJllIJOT Bll,I(eJIRTb npeRMY!JleCTBeHHO .I(Byx'laCTR'l

Hlle pacna.I(ll K0 - rr+n-. 
3neKTPO.I(l:l HCKPOBHX KaMep H3.roTOBH8Hll RS Me,I(HOli npoBOBOKR 

,I(HaMeTpOM 0,1 MM, HaMOTaHHO:ii C marOM 1 MM. 3asop M8llt.I(y"M8RTPO

,I(8MH paBeH 8.MM. Pa60'lM o6JiaCTb KaMep tlMeeT paSMepH 460x460MM2• 

06~eM RaMepu OT.I(eneH OT BHemHero JlaBCaHOBO:ii nneHRO:ii TOJilllHHOli 

70 MR. Co6CTBeHHaJI eMROCTb RaMepH COCTaBJllI6T 40CJ±IO n~. 

~eppliTOBaJI naMHTb pacnonollteHa Ha KaMepe H R3rOTaBMBaeTcH· 

npn HaMoTRe saseMneHHoro aneKTpo.na. B Ka-qecTBe sanOMRHaiouimc 

aneMeHTOB ncnom,ayroTCH ~eppRTOBHe cep.ne'lH.RRH C npm1.oyrom,aoi 

neTne:ii racTepesaca .I(HaMeTpOM 2 MM. TipoBonoKH aneKT-

po.na npoxO.I(HT qepes ROJlI,Wl H ncnom,syIDTCH KaK OOMOTRH SallRCR. 

TeM CaMHM RCKnD'!aeTCH Tpy.noeMRM onepaURH nO,l'.(006,I(HHeHIDI ~eppH

TOBO:ii llaMHTR K KaMepe. ~eppHTll o6~e,I(RH8Hll B MaTp.RnY 32 x I4. 

MaTPHWl saxpma RPHIIIKO:ii, Ha ROTOpo:ii pa3M6!ll6Hll CXeMH BH60PRR 

MaTpanu H 32 YClinRT8Jill C'lHTHBaHHH. 3.necb llt6 pa3M81l16Hll ,I(Ba pas~

eMa, npa IlOMOIIIH ROTOPHX KaMepa coe,I(HHHeTCH co cxeMO:ii C'liiTHBaH.RH 

H BHBO,na HH!pOP.,aI.Ul.R. MaTPRnu KaMep o6~e.I(HHHIDTCH no C'lHTHBaHHID 

B Ky6 naMHTH o6~eMOM 17 x 32 x 14 ROneu. 

CxeMa BHBO.I(a HH~oP.,aURH ocymecTBJllieT onepauuz npneMa C'lH

TaHHo:ii HS naMHTH RaMep IDl~OP.,aI.Ul.R H npe.ncTaBneH.RH ee B .I(BOH'i

HOM RO,I(e H COCTOHT RS CXeMH ynpaBneHHH, .nemn~paTopa HCX6Mll KO

.I(lipOBaHHH. Koop.I(HHaTa HCKPH Ha BllXO,l'.(6 CX6Mll BHBO.I(a HH~ftJaI.Ul.R 

npe.ncTaBneHa I4-paSPH,I(HllM ,I(BOR'lHilM 'lRCHOM. CTapnrne llHTb paa

PH.ItOB COCTaBJllIDT HOMep mTpanu (HoMep RaMepu), OCT~HUe ,I(6BJ!Tb 

- HOMep ~eppnTa B MaTpHUe. 
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... 

B 3Hvi IIBqiop.iarum nocTynaeT B mute 45-TH Jla3IlJWlliX cJioB, B 
' KOTOPIIX !l3-3P.fWl c 1-ro no 39 acnom,3yIOTCR .IVIJI nepe.n;atra KOOp.n;a-

HaT HCKP, pasp.fW,I 40+45 - .IVIJI nepe.JJ.a,1IH''CJIYllte6H!:lX _npH3HaKOB. 

RpoMe Toro,c KalK)J;HM co6HTHeM nepe.n;aeTcR .n;onoJIHHTem,HaR 

HH<pOp.lanruI O pa6oTe CHCTeMH sanycKa H MaI'HlITHOM noJie aHaJIR3H

PYIOl!lero MarHHTa, sanncaHHaR B nepec11eTHott cToRKe. 

OcHOBHHe oco6~HHOCTH pa6om cneRTpa.leTpa B ny1IKe HettTpam,

HHX 11acT.tm CBR3aHH C 60.m,mm.m sarpy3KaMli.<pOHOBWH 1IaCTmI,':lMH 

cqeTqHKOB CHCTeMH sanycKa H npOBOJ101IHWC,HCKPOBllX KaMep • 

rJiaBHHM HCTOqHHKOM qioHa, npHBO.nsrutm,I K JlOl!tHHM cpa6aTHBaHH-, 

.RM CHCTeMH sanycRa H noRBneHHIO .n;onOJIHHTeJU,H!lX HCKP B KaMeµlX, 

RBJlRIOTCR HettTpOHH ny1IKa._ 

)lono~Tem,HHe TPJ'.n;HOCTH, cMsaHHHe.c 6om,mm.m: MrHoBemm-. 

MH sarpysR~H cqeTqlJKOB H K8Mep, B03HHK8JOT as-sa Toro, qTO 

c6poc .npoTOHOB Ha Mnmem. HMeeT KaK BHCOKoqacTOTHYJO CTPYKTyPY 

. ( qacTOTa "- 1,3 MI'Il;, CM3aHHaR c· nepao.n:OM ·BpameHRR npoTOHOB B 

KaMepe ycROPHTeJIR), TaR n HIIsKoqacTOTHyD CTPYKTYPY (cMsaHHyD 

c HenoJllillM no.n;aBJieHIIeM nym,crumiiB KPRBOii rmBHoro TORa). 

JlJIR asyqeHRR :mcnepmieHTaJU,HmC B03MOlltHOCTei! ycTaH()BRH 6H

JlH npoBe.n;eHH MeTo.n;aqecKHe aKcnosarnm B ny1!Re HeRTpaJII,HIDC 11ac

THU npH HHTeHCHBHOCTH ny1IKa ycKopeHHmc,npoTOHOB,. c6pacHBaeMoro 

Ha BHyTpeHH~ MHme!U, ycKOpHTeJIR 3.1010 c pereHepaTOPa.1 "'200 

r/c,l,. 

J.lJIR saperHCTPHPOBaHHIDC V 0

- C06HT~ "B&qHCJIRJIHCI, cne.ztYl)lltHe 

KHHeMaTaqecKHe napaMeTpH: 

1)_ aqxpeKTHBHaR Macca pacnaBmettcR 1IaCTml;l,I (M) B npe.n;noJio

llteHRR pacna.n;a n+rr-; 
2) yroJI cyMMapHoro HMny.m,ca .n;Byx 11acTRU c oc1,J0 (Q); 

3)_ 8HeprHR (ER) pacnaBWei!CR 1IaCTml;l,I B npe.n;nOJlOlltellllH pac

na.n;a R0 - rr+n-. 
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JlJIR nocTpoeHHR rHCTOrpaMM OT6HpaJIHCI, co6HTHR, y.n;OBJleTBO-

PRIOmRe cJie.ItYJOmHM KPHTepH.RM: 

1) HanaqHe He MeHee 6. HCKP Ha R~ TpeR, 

2) Bepnm:Ha co6HTHR JieuT B pacna.n;Ha.i o6~eMe, 

3) ·noJIHruI aHeprHR R0-Mesoaa-B ~HTepBaJie 1+? raB, 

4) yroJI cyMMapHoro HMnym,ca C OCI,JO 6) ~ 100 Mpa.n;. 

Ha pnc.4 noKasaao i)acnpe.n;eJ1e1me no ajxpeKTHBHoi! Macce Mr,r 

.Il:JlR co6I:ITHii, y.n;OBJleTBOPRJOll\RX nepe1IHCJ1eHHHM KPHTepaEM. BR.n;Ho, 

qTo pacna.n; K0 - n~- OTtleTJIHBO ·BH.n;eJIReTCR Ha.J]; qJOHOBI:lMH C06H

THRMH a ToqHocTI, BOCCTaHOBJieHRR Macca K0-Mesoaa ~M~ ± 8 MaB. 

)lJlR oueHKH yrJIOBOro paspemeHHR YCTaHOBKH 6HJIH OT06paHH 

COOHTHR c ajxpeKTHBHHMH MaCcaMH, JleJKamaMH B HHTepBaJie U,485 f M 

~0,5I5 raB/c2• Pacnpe.n;eneHne no napaMeTpy g .IVlJI TaKHX co6a

THii nOKasaHo Ha pnc.5. TO'lROCTI, BOCCTaHOBJleHRR HanpaBneHHR RM

nym,ca K0-Mes:>Ha 6 Q !':2 Mpa.n;. YpoBeHI, qioaa, noKasaHHHtt aa pnc. 

5, oneHHBaJICR no yrnoBOMY pacnpe.n;eneIDDD B coce.n;HHX MaccoBmc 

nHTepBanax 0,4?0 "M .: o,4e5 a u,5I5 < M "0,530 raB/c2
• 

XapaRTepHHe 11~pm MeTO.n;HKH coBpeMeHHoro gJHsaqecKoro aRc

nepl'lMeHTa y.n;ooHo H.11JIJOCTPHP0BaTh aa npPJMepe aKcnep:l'lMeHTa no 

R~ - K~ pereHepanan npn BHCOKHX aaeprHRX /SO/, npoBo.n;aBWerocR 

Ha cepnyxOBCKOM ycROPHTeJle B 1969-'1972 rr, OCHOBHOi! ue.m,D KO

Toporo OHJlO n3yqeHHe aHepreTaqecKoii saBHCHMOCTH aMnJIHTy.J];H ,TpaH

CMHc·caoHHOtt R2 - K~ pereHeparnm B .n;aanasoHe HMny JlJ,COB KaOHOB 

10-50 raB/C, _1ITO 8KBHBaJleHTHO H3MepeHHD pasHOCTH noJIHHX ce11e

Hai! Bsam.io.1tettcTBHR K0 n ~ c Bel!leCTBCl.l. 3ToT aKcnepHMeHT npo

Bo.n;ancR c IlOMOl!lhD KPYilHOR aBTOMaTH3HpOBaHHOff YCTaHOBKH, pa6o

TaBmett Ha JlHHHH C 3BM. B HeM 6HJIH HCilOJll,30BaHH pa3J1HqHHe ,IteTeK

TOPH qacTRU, .It8.!0l!lHe 6om,myro IIB<pO_IMaTHBHOCTI, 06 asy11aeMI:IX RBJie

HHRX. B KaqecTBe TpeKOBHX ,IteTeKTOpOB 6HJIH npHMeHeHH rum6onee 

TOqHHe a 6HCTpo.n;ettcTBYDlllHe (B MOMeHT aa,iam OilHTOB) npn6opH -

21 



Iv 

60 

40-

20 

s 10 15 iO {} 
(Mpad) 

Pl1C. 4 PACIIPE)lEJIEHHE IIPOERUH11 YI'JIA CYMMAPHOI'O HMilYJibCA 

)lBYX qACTHU )lJIH COBHTH~ C MACCOH B HHTEPBAJIE 

0,485 - 0,515 I'ae/c2 • YPOBEHb ~OHA, IlORA3AHHl:lH IlYHR

THPOM, OUEHHBAJICH no COCE)lHID,! MACCOBHM 11HTEPBAJIAM. 
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PHC.5 PACilPE)lEJIEHHE ~ERTHBHO:-i MACCH .l].BYX 3AP.Rll[EHHIDC 

qACT11U B IIPE.l].IlOJJOEEHHH PACTIA.UA HA 'JI~ 'Jr-. 
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- MarHHTOCTPllHUHOHHHe RCKPOBHe KaMepa, no3B0.1lliBillHe o6ecnetm.TI, 

peKop,zuioe paapemea:ae no yrny R IDIBaPRaHTHOii Macce. MeTo~ec

KRe oonpoca aToro 3KCnepm.1eHTa COCTaBJIBIOT OCHOBHOe co~epJKa.H:ae 

nsrroii rmBa ~ccepTaun:H. 

no BBOM B ~eiiCTBRe cepnyxoBCKoro YCKOPHTSJllI 3KCnep:l!!MeH

Tam.ao :accne~o:sa;mcr, Kaoaa, HMSIOIIU!e aaepr:aH B npe~e.nax uecKom.-
' . 

K.llX faB. IlpH nOB.bllllSHHH saeprHH KaOHOB Ha nopsmoK H 6onee CJJO~-

HOCTH npoBe~eHIDI 3KCnepm.1eHTa 3HaqRT6Jll,HO BO3paCTaIOT. 

Ilp:a BHCOKIDC aueprHmc Tpy~HO BH6paTI, CllCTeMy aanycKa RCKPO

BHX KaMep, KOTOpal{ IDAeJJa 6~ 3HaqHT6Jll,HO 6om,myro sqxlleRTHBHOCTI, 

K KII2-pacna~a.M, tJeM K JJSllTOHHblM pacn~a.M. IlO3TOMy ~JI.II B~ene

HIDI TpaHCMHCCHOHHOll pereHepaun:H aeo6XO.ttm,!O HMSTI, ycTaHOBRY c 

xopolllHM yrJJOBHM paapemeaneM·n xopolllHM paapemeuHeM no sqx!leKTHB

uoii Macce. lM Tex ~e ueneii B cocTaB sKcnepHMeHTam.HOH annapa

Typa ~OJIJKHll 6HTI, BBe~eHH ~eTeKTOpll: JJenTOHOB - 3JI6KTPOHOB H MIO

OHOB, HHipOP-lauIDI c KOTopwc no3BO.1lliT cymecTBeaao yMeHI>maTI> woa 

OT Ke3 H K;,1 - pacn~oB. 

CTpeMJISHHe HCCJJe~OBaTI, pereaepaUHIO npn MaRCHMaJll,HO BO3MO~

HOH aaeprHH Tpe6yeT CO3MHIDI nytJKa, opneHTHpOBaHHoro Ha BHYT

peHHB:JIO Mrunear, no~ MaJl.l,lM yrnOM, r~e imcno K2 - MeaoHOB c suep

rnei = 40¾60 f3B eme ~OcTaTOtJHO ~JI/I nony-geHIDI pa3yMHOH cTaTHC

TIDUI. lio~ MaJJW.IH yrJiaMH CHJll,HO BO3paCTaeT lilllTSHCHBHOCTI, Hell:TPO

HOB, B3aHMo~e~CTBHH KOTOPHX B pereaepaTope aarpy~aIOT HCKPOBHe 

KaMepa 3a BpeMH HX Ila.MHTH ipOHOBHMH TpeKaMH. lJJH O6JJertJeHIDI BOC

CTa.HOBJISHID! reoMeTpHH co6HTHH, BH3BaBmero aanycK YCTa.HOBKH, He

O6XO.ttm,!O HCllOJll,3O:BaTI, ro~OCKOllHtJSCKHe CtJeTtJHKH. IlpH BHCOK.llX 

sHeprrurx pacn~M ~JWHa K~ ~oBom;ao BeJI:aKa { As= 5,3 cM•PKo 

(faB/c)). IloaToMy ~JJH H3MepeHIDI ipaaa aMnJIHTY~H pereaepaun::a ae

o6xo,ttHMo, qTO6H ycTa.HOBKa HMeJia ~OCTaTOtJHO BHCOKYIO H o~opo~

Hyro aqxlleKTHBHOCTI> ~JI/I V 0 
- co6HTHH, BSPilllilllH KOTOPWC pacnpe~e-
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PHC.6 CXEMA PACilOJIOXEHIDI SKCilEPHMEHTAJil,H0.:1 AnfI.\PATYPH BECcf>l,:Jll,

MOBOrO CITEKTPOMETPA B SKCilEPHMEHTE no Ki- _K~ p~rEHEPAUHH 

nPH _ BHCOKKX SHEPrKSIX •. 
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JieHH Ha .ll;JIIIB8 HeCHOJII,KO MeTpOB. Ha.RoHeu, He06XO,nm.lOCTI, pe

rHCTpau!iH RaK MOlltHO 6oJII,mero qHCJia co6HTmi sa URKJI ycHOPHTe

Jlfl npHBO.ll;KT K sHaqHTeJII,HUM m,myJII,CHw.1 H cpe.ll;HHM noTOK8M HH

(l)Op.!atnffl B 3BM. 

OcHOBY 3KcnepHMeHTaJII,HOH yCTaHOBRH cocTaBJllI8T '6ecqiHJII,MO

Bm! HcKpoBoa cneKTpoMeTp (EMC), pa6oTaiomrui na JIHHHH c · 3BM 

B3CM-3M / 9/ (pHc.6). B_,cocTaB ere BXO.ll;JIT MaI'HHT, HCKPOBHe Ka-: 

MepH H CHCTSMH CUHHTHJUIJIUHOHHHX cqeTqHROB ltJllI sanycKa HCKpo

BHX KaMep H H.ll;eHTH(l)HRaUHH qacTiu. 

B ycTaHOBKe HcnOJII,30BaJiaCI, "nepeKpecTHaJI" reoMeTpHJI, KO

TOpaJI npH BHCOKHX aHeprIDIX o6ecrie~:eaeT xopomee paspemeHHe no 

HMnyJII,cy 6es CY!ll8CTB8HHOH noTepH B O.ll;HOpO.ll;HOCTH a®eKTHBHOCTH 

B.ll;OJII, paclla.ll;HOH 30HH. 

CUHHTHJUIJIUHOHHHe cqeTqHKH, HCilOJII,3yeMHe .ll;JIJI sanycKa HCK

POBHX KaMep (TpHI'rep), pacnonaraJlHCI, B qeTHpex rO.ll;OCKOnH'!eCKHX 

nJIOCKOCTJDC ({II. <bII. TI. Ill) • .ll;Be H3 KOTOPHX 6HJIH nOMe!lleHH ne

pei:t MarHRTOM, .ll;B8 .ll;pyI'He - sa Hl'IM. ~aJI ITJIOCKOCTI, 

COCTOJIJia H3 nonynJIOCKOCTeR, CO.ll;eplltB.BIIIHX no qeTHpe cqe~a H 

pacnOJIOllteHHHX cJie:Ba R-cnpa:ea OT OCR cneRTpOMeTpa. 

PerRCTpRpyeMHe pacna.ll;H KaOHOB B03HRKaJIH B npocTpaHCTBe, 

pacnOJIOllteHHOM sa pereaepaTOpOM - H OI'paHK'l8HHOM cqe~mtOM an

THCOBilai:teHRli A H nepBOR qipoHTaJII,HOH IlJIOCKOCTI,JO sanycKaJOIIlIDC 
' 

cqe~HKOB {II (pacn~HaJI 6asa). YCTaHOBRa perRCTPHPO:BaJla C()(jg...; 

THJI, KOH~panH,11-KOTOPHX COOTBeTCTBOBaJ.la CJI8.ll;YJO!llRM YCJIOBKRM: 

a) .ll;O MarHHTa·B paffone nnocKOCTI! ffl'o.ll;Ha H3 pacna.ll;HHX 

qacTHU npOXOIU'IT cne:ea OT OCH cneKTpOMeTpa, ltPYI'M - cnpa:ea;' 

6) sa MarHRTOM TpaeRTOplm 3TIDC qacTHU JW60 nepeceRaJOTCJI 

B pai1one BeTo-ctJeT'lmtOB An• An R HCHPOBHX KBMep MK-IO+I2, JIR6o 

pacXO.ll;JITCJii 
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B) .nanee o.nHa 1!!3 pacna.nHw.: tiaCTH~ nonaMeT B HCKPOBble 

KaMepu HK 13.;.15, .npyrrur - B ill{ 16-18. 

.UM 3anycKa l!!CKPOBllX KaMep / ·· 511 Tpe60Banoc1, cpa6aT~

Hl!!e, no KpaaHeH Mepe, O,ll;Horo C'leT~a B nnocKOCTI!! ~I.I!! O,ll;HOro 

1!!3 ctieT'lHKOB Kal!t)l;O:li no_nynnocKOCTI!! :an;om, TpaeKTOplIB neBOH I!! 

npaBOH pacna,JJ;HIDC tiacT,m. KpmAe Toro, ,ll;OJllKHll 61,1JII!! OTCYTCTBO

BaTI, CHI'Hanu BeTO-C'leT'lHKOB I!! CtieT'll!!Ka A, noMemeHHoro BilHOT

Hy:ro K Mmne1m-pereHepaTopy I!! 3anpemaBmero 3anycK qanrHna.M~, 

poJK.neHHHMH .no pereHepaTopa H B HeM. Ilocne ocymecTBneHIDI 3anyc

Ka Illi(l)OIJ,lawtJI O KOOp,ll;IDlaTruc l!!CKP·BBO,ll;l!!JiaCI, B 3BM I!! 3allHCUBa

nac1, Ha MarHl!!THble neHTbl. (MJl). To.iecTe C l!!Hq>Op,l~en, nOCTYnaJO-

mett C l!!CKPOBIDC RaMep, Ha MJI 3,alll!!CblBaJil!!CI, HOMepa Tp:arrepHllX 

C'leT'lHKOB, cpa6oTaBIII.IDC B MHHOM. 3anycRe. HH!pOp,18.UIDJ O cpa6o

TaBJllmc ctieTtIHRruc ro.nocKona noMoraeT l!!CRJllO!IHTI, cnytirui:Hue TpeRH 

B HCRPOBllX RaMepax I!! ycRopHeT nol!!CR co6b1Tmi npl!! o6pa6oTRe. 

.UM H,ll;eHTH(l)RRaWIH pa3nR'IHIDC Tl!!nOB pacna,ll;OB RaOHOB B coc

TaB cneRTpOMeTpa BXO,ll;HnH .neTeRTOPbl aneRTPOHOB I!! MJOOHOB, He 

ytiaCTBOBaBllilie B Bblpa60TRe Tp:arrepHoro Clil'Ha.na YCT8.HOBRI!!. 

B ycTa.HOBRe l!!CilOJll,30BanHC1, 18 ,ll;ByxROOp,ll;HHaTHllX npoBono~

HllX HCRPOBIDC RaMep C MarHl!!TOCTPHRWIOHHUM c~eMOM HH!p()p,I~ • 

Bee RaMep1,1 HMeJII!! cTaH,ll;apTHhltt pa3Mep C tJYBCTBl!!TenbHOH 06.nacTI,JO 

600x420 MM2 , 3a3opoM 8 MM I!! maroM HaMOTRI!! X- I!! Y-aneRTpO,nOB 1MM. . 
KonRtieCTBO BemecTBa no nytIRy ,ll;.7lfI O,ll;HOH R8Mep1,1 COCTaBMHO OKOHO 

40·Mr/cM2 • Kailep1,1 pacnonoJKeH1,1 B nyq:Re rpynnaMI!! no TpH. KoHcT

PYRUIDI KpenneHl!!H o6ecnetIHBaeT cTpory:ro napanneni,HocT1, npoBono

tieR aneRTPO.D:OB Bcex Tpex RaMep. KaJK,ll;rur'rpynna YCTaHaBJil!!BaeTCH 

Ha JKeCTKYJO paMy. Koop,ll;HHaTbl RaMep 6blJII!! Bbl6paHbl B COOTBeTCTBl!!H 

c npoqmneM nytIRa pacna,nHux tiacT,m, nonytieHHoro c nOMOIIII>JO Mo.ne

mipoBaHIDI C06blTl!!ll MeTO,ll;OM MoHTe-Kapno. 
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B RatieCTBe pa6otiero ra3a ,ll;M l!!CRPOBblX RaMep l!!CilOJib30Ba

.nac1, TpeXROMilOHeHTHruI ra30BruI CMec1,, COCTOmJl8H 1!!3 'lHCTOro Heo

Ha, 1,5 % Cif50H I!! 0,8 % ~peoHa - 20. HanRtIHe B cMecl!! 1peoHa-

20 Il03BOMeT nonytil!!Tl, .nocTaTO'lHO RPYTQH Cila,ll; RPl!!BOH naMHTI!! l!!CR

POBblX RaMep, 'ITO oqeHI, 138.JKHO npl!! pa6oTe B ycnOBl!!HX 6om,moro ~0-

Ha /52/. 

Pa60'll!!ll ra3 l!!CRPOBblX RaMep np:aroTaBHl!!BaHCH B cnewiam,HoM 

ra30BOM nym,Te, odecnetil!!BllleM BhlCOKYJO TO'IHOCTI, KOHTPOM I!! pery

Jil!!POBaHM COCTaBa ra30BOH CMecl!!. 

Pa6oTa cneRTpOMeTpa B.l!!HTeHCl!!BHOM nytIRe HeHTpaiu,Hl,IX qac

Tim npl!!BOJJ:l!!T K Cl!!JII,HOH ttarpy3Re l!!CKPOB!:lX RaMep WOHOBHMI!! tiacTl!!

UaMI!!. IloaTOMy CHCTeMa perHcTpawil!! KOOp,ll;IlliaT ,ll;OHJKHa 01,lTI, paCC'll!!

TaHa Ha perHcTpanmo 6oni,moro til!!cna l!!CRp. 

B MHHOH YCTa.HOBRe npe.nycMOTpeHa B03MOJKHOCTI, perncTpaWII!! 

.no 12 ROOp,ll;IDlaT c mumoro MT'IHRa, TaKHM o6pa30M, MOlltHO 1!!3Me

PHTI, KOOPJJ:HHaT1,1 10 HcRp :a .D:Byx penepHhlX Jil!!HIIB / 53, 54/. 

C neni,:ro ynpomeHIDI aneRTPOHHOH annapaTYPhl Cl!!CTeMa IlOCTpoe

Ha no npRHnl!!Ily BpeMeHHoro 38IlOMIDiaHM MHq>OIJ,l~I!! B ,ll;IlliaMl!!tieCKl!!X 

Hl!!HIDIX 3a.nepul!! H co,nepJKl!!T .D:Ba H,ll;eHTl!!tIHIDC perHcTpnpy:rommc KaHa.na, 

pa6oTa:rollll!!X napannem,Ho. Klllt,IJ;lrl1 RaHan no3BOMeT perHcTpl!!poBaTI. 

KOOp,ll;IDlaTbl l!!CRp OT 24 MT'll!!ROB / 22 , 23/, 

Bce.6nORI!!. perl!!CTPl!!PYIOlll8H CHCTeMbl BhlllOnHeHH Ha OCHOBe .UTJI 

l!!HTerpam,HhlX cxeM "Jiorima" I!! "Ilocon", KOTop1,1e B nepHo.n co3~ 

YCTaHOBRI!! l!!Menl!! HaH6om,mee OblCTpo.nettcTBl!!e no cpaBHeHl!!JO c .npyrl!!

MH. Ilpl!!MeHeHl!!e -l!!HTerpanbHblX cxeM (a 3TO ClblH O,ll;l!!H 1!!3 nepBblX np:ia:

MepoB IlOCTpOeHM CHOlltHblX CHCTeM Ha OCHOBe l!!HTerpanbHOH aneRTPO

Hl!!KR) Il03BOHl!!HO 003,naT.& annapaTypy, oo.na~ BHCOKOii Ha,ll;8lltHO

CTI,JO. CKCTeMa Oe30TRa3HO paeloTana B Te'leHl!!e Boero ,ll;Jil!!T8nbHOro 

nepHo.na aRcnnyaT~ ycTaHOBRK. 
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B ~™ nepe.l(aBa.McI, cJ1e.nyIOma.JI nHQioIJ.lllnIDI 14o/: X:- n Y
Roop.l(HHaTu llCRp' (MiutCID.IYM ·12) B -RalK,LlOil H3 18 RaMep; HQ¥epa cpa

CloTaBllillX npn aanycKe rO.l(OCROilli'l~CRHX C'leT'ltlROB, aMilJlllTY.l(bl lfM

nyJlI,COB C JJ,eTeRTOpa aJieRTPOHpB, 3H8.1JeH~e MarHHTHOl'O IlOJJJI, OT

C'leT 30 nepecqeTHhlX CXeM, 40-paapRJJ,Hblll perHcrp CO CJIYXeelHOll 

1mqiop~nefi • .l:lpeMJI ~pneMa ~ nepe.l(~'lli yRaaattn9~ HH~OIJ.l8.IUIH coc

TaBJlJIJIO OROJlO 10 MCeR. Cpe.l(IllH oel'L8M HHllJOilJanHH Ha O.l(HO coelbl

Tne COCTaBJlJ!Jl OROJIO 10q MElll!UHHHX CJlOB, 'ITO c yqeTOM OTBe,neHHO

ro B 3BM 061,eMa naMJITli ~noaBOJlJ!JlO perl'!cTpnpoMT,I,_ He :6oJiee 30 co-

6uTnfi aa [(ID{Jl pa6oTH ycRopnTeJIJI. 3a 1 qac paeloTbl ycTaHoBRn Ha 

MarHHTHyro ·· neHTy' aannch!BallOCI, -v·7 ¾8xI03 · coeluTIDil. · · 

3.BM ocymec'l'BJ1JIJIB. MHordcTopoHHlm n onepaTnBHUii · ROHTPOJlI, 

Bcefi H3MepnTeJ1I,HOil CllCTeMhl ll XO.l(a ::mcnepllMeHTa. OcymecTBJlJ!JlC.fI 

ROHTpOJlI, ycTpOllCTB CB.II3ll ll perncTpl'lpyromefi annapaTypbl, l'ICRpOBhlX 

RaMep, 3Jl€MeHTOB CHCTeMbl aanycRa ll )J.eTeRTOPOB JleilTOHOB, , qiOHOBhlX 

YCJlOBIDil. CoBMeCTHO c_ HTOrOBW.rn xapaRTepnCTHRaMl'I n arepIDilHl:lMH 

"ne'laTRMll" Be_C:&Ma y.l(06Hb1M cpe,ncTBOM ,nJlJI ROHTPOJlJI pa60Tbl 3RCile

pHMeHTaJlI,HOH ycTaHOBRll ll ycnoBHM npoBe,neHIDI 3RcnepHMeHTa ORaaa

ROCI, rpaqinqec~oe npe.l(cTaBJ1eHne co6HTHM, Ha ne'laT:& BHBO.nliMc:& 

.!(Be npoeRIUIH COClblTHM, .Ha RalK,LlOM H3 npoeRum, qiHRcnpoBa.JlllCI, H30-

6pal!teHll.lI ncRp 11 penepHhlX oTMeTOR, IlOJIOl!teHne MarHHTa H cpaeloTaB

llillX C'leT'lUROB. ~JlJI 3TOM ueJlll llCil0JlI,30BaJlOCI, AUI1Y (pHc.7). 

BoJ1I,moe nepeonpe.l(eJ1eHHe (9 RaMep Ha TpeR .l(O MarHnTa n 6 -

sa HHM) o_ClyCJIOBlilJJH npaRTll'leCRH 100% 3qxp€RTllBHOCTI, HaxOJK

,l(eHIDI IlOJlYTpaP.RTOpUM nporpaMMOM reoMeTpP.'leCROH peROHCTPYRIUlll. 

/ 55/_ Ilp11 3TOM aqxpeRTllEHOCT:& OT)J.8JlI,HhlX llCRPOBh!X RaMep (B aaBn

CHMOCTH bT rpOHOBhlX ycJlOBlih) COCTaPJlJ!Jla 80-100 %. 
IlpocTpaHCTBeHHaJI TO'lHOCTb Ral!(Jl.OM RaMepH BWIHCJlJ!Jlac:o no 

qiopJyJle Gi: = c!>d/f (z;l561c;rJJ.e 6r1 - 0

.l(llcnepcirn pacnpe,neJ1emm 
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B .llBYXIIHOHHHE PACilA,UH KAOHOB. 
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OTIOlOHelilrl! ( d. ) KOOp.zumaT RCKp OT Ill)RMOH, npoBe,neHHOH qepes 

JJ.Be onopm.e Ka.Mepa, a·f ( 2 ) onpe.neJUieTcR pacnonolKemrnM KaMep. 

Ha pac. 8 npaBe,neHa racTorpaMl.ia pacnpe,neneHIDI BeJlR'lMHll cl. JJ.M 

OJJ.Hoil:1rn Ka.Mep. 3.nec1,j ( 2) = 1.3~ H 6, = 0.21 MM. < 

Baco1<0e npocTpaHCTBeHHOe pasperneHHe liCI(POBilX KaMep H Ma

Jloe RO./lli'l€CTBO m~uiecTBa Ha ny'lKe 'laCT.liU oelecne'lHJIR B!,!COROe pas

perneHae · rro yrJiy rr rurnapHaHTHOH Macce, ROTop11e onpe.n.eJUIIOT TO'I

HOCTb pereHepauaoHHoro 3RCnepm.ieHTa •. 3aBHCl1MOCTH 3THX B€JlR'lHH 

OT m.myJ11,ca pacnaBllillXCR RaOH;B npaBe,neH!l Ha PRC. 9 / 57,5s/. 
OHR IlOJiy'leHa Ha OCHOBaHRH asytJeHRR COOTBeTCTBYIDlllliX pacnpe.nene

HHH coel11Td (cM. pac. 10). 

-Xap8RTepacTRRH ycTmIOBRR 

1. PaspemeHae no HHBapHaHTHOH MB.Coe .:.. ±(2,5f4,3)MaB/c2 

2. YrnoBoe paspernemrn - ± (0,23-!-0,I4) M~f 
3. TO'lHOCTh H3MepeHM.KOOpJJ.HHaT (x,y) ._ ± 0,25 MM 

4. TO'lHOCTb BOCCTaHOBJleHM TO'lRH pacna-. 
,na ( l ) - ± 3 CM. 

5. ,llHanasoH HMilY Jll,COB KaOHOB - IO + 50 raB/ c 

6. reoMeTpH'leCRM aqxpeKTHBHOCTh 
(-R Krr2-pacna.,naM) 

7. KOJlH'leCTBO KaOHOB B ny'lRe 

8. KOJlR'leCTBO Hei1Tp0HOB B nytJKe 

. 9. PasMep11 HCKPOBl,IX KaMep 

10. BpeMR Ila.METH HCKPOBllX Ka.Mep 
11. "MepTBOe" BpeMR ycTaHOBKli 

12. M8Rcm.1aJ11,Hoe 'lHCJlO coelaTIDi,perncT-

- 10% 

- 8 .ro4K0 /UHRn 

- 5.I06Hei1TpOHOB/UIIBJI 

- 600 X 420 MM
2 

- 1,6MKceK 
- 10 MCeR 

papyeMmc sa UHKJI - 30 
13. CRopocTI> HaKOTIJleHM V"coel11Tnil Ha MJI- (3-15)103 V/'lac. 

14. 3qxI)eRTHBHOCTh sanycRa (OTHOrneHae 
V0

-coel11Tnil R 0Cl111eMy 'lUCJiy coelHTifii, 
saperRCTpHpOBaHHllX ycTaHOBKO~) - 65 %. 
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OcHOBHHe pesym.TaTH ,IUl'.CCepTanim 3aRJIBJqalOTCH B cne.nyiomeM. 
' 1. Paapa6oTaH, nccne.no:saH .:a npl'IMeHeH B :mcnep:m.1eHTe no :ac-

cne,noBaHmo ynpyroro n-p-pacceHHRH Ha 180° aHanoroBHit MeTo.n l'!3Me

peHM yrnoB l'I RMnyJll,COB 'laCTID:l npl'I noMOntPI ~eppl'ITOBHX l'ICRpOBHX 

RaMep •. 

2. Paspa60TaHH l'I BnepBHe npm.ieHeHH B 8Rcnepm.1eHTe l'ICRPOBHe 

RaMepH C MarHRTOCTPHKI.tHOHHHM C'beMOM RH~op.1anim. llccne,noBaHHna

paMeTpu l!.arHl'!TOCTPHKI.tHOHHHX MaTep:aanoB, npl'IMeHHeMHX ,nnH 8Tl'IX ue

nel'I. Pa3pa60TaHa Heooxo.n;l'IMM perl'lcTpl'IPYJOIIl8H annapaTypa. llcCJie,nooo

lill qiH3l'!'lecKl'!e xapaRTepl'!cTRRl'I .RaMep Ha ny~e qacTJm. 

3. llpoBe,neHH CHCTeMaT.l'l'I0CKl'!e l'ICCne,noBaHM ycnollll'.H pa60TH 

MarHl'!TOCTPRRI.tHOHHHX HCKPOBHX RaMep B Mar~THOM none. IloKa3aHO, 

'ITO KaMepH MOryT pa6oTaTb B nongx .no 1,3 Tn 6es noTep:a scpiieRTHB

HOCTl'I_H yxy,nrneHrur TO'lHOCTH, np:a ycnOBHH, 'ITO MarHHTOCTPHRI.tHOH

HM nRHHR pacnono~eHa nepneH.nm<yMpHo HanpaBnemm_MarHRTHoro no-

M. 

4. IIpe.nno~eH HOBIIB cnoco6 C'lieMaHHqJ()p.lc:1Ul'll'I c RCRPOBHX KaMep, 

l'ICilOnb3YIDII\IDf CTaTH'!0CKYD naMHTb Ha MarHl'ITOCTPHKI.tHOHHl:lX JlllliWDC. 

3TOT cnoco6 Il03BOM0T 3Ha'lRT0Jll,HO yMeHblllHTb .. 06'beM perncTpli!)YlOlllett 

annapaTypH Oes noTepli HHqJOp.laI.tHR~ OH Oun npRMeHeH B 8KCnepl'!MeH

TaX Ha ycitopl'!Teiie AproHHCKott na6opaTopan ClllA / 59/. 

,··:5;' PaspadoTaHH OCHOBH MeTO.I(RRl'I ripm.1eHeHrur OTe'leCTBeHHHX 

aneKTpOHHHX. BH'lliCnRT0Jll,HHX MamIDl Henocpe,nCTBeHHO·B 8Kcnepl'IMeHTax 

Ha ycxop:aTene ururn (MeTo,nRRa "oH-nattH"):· 

a) c1pop.,1ynapoooHH ipyHRI.tHR 3BM B axcnepm.1eHTax; 

6) paspa6oTaHH npHHURilH KOHTPOM 8RCnepm.ieHTanbHOii ycTaHOB

Kl'I B ycnOBIDIX pa6oTH c ny'lROM '<W.CT~; 

B) onpe,neneH MHHHMam.Hlill o6'beM nporpaMMHoro o6ecne'leHrur;_ 

32 

r) paspa6oTaHa annapaTypa .n;M nepe.n;atJH HH4JOl},lattHR OT ycTa

HOBRn B 3PM. 

6. Paspa6oTaHa MeTo,nRRa H3MepeHHH ynpyroro rr-p-pacceRHHR B 

o6naCTl'I KynoH-H,nepHOH RHTepq>epeHI.tHH I:iEl OCHOBe npRMeHeHM MarHR

TOCTPRRI.tHOHHHX HCKPOBHX KaMep Ha nRHIDl: C SBM. 

7. Cos.n;aHa l'I :accne,noBaHa ycTaHOBRa .n;M npoBe,neHM aTl'!X onu

TOB Ha Cl'IHXPO(pa30TPOHe OIDIB, COCTOHBJDaJI R3 9 MarHl'!TOCTPRRI.tHOH

HHX.l'ICRPOBHX RaMep c COOTBeTCTBYIDIIIRM o6ecneqeHReM. 3Ta 6HJJa nep

BM B CCCP "oH-naiiH" YCTaHPBKa, npl'IHa,nne~BmaH no CBOl'IM napaMeT

paM K JlY'lllll'IM axcnepl'IMeHTaJ!l,HHM CHCTeMaM aToro xnacca. 

8. Cqiop.1yn:ap0Bamz OCHOBHHe npl'!HUIIDH HCil0Jll,30BaHM M6TO.I(HRH 

6ecqi:am.MOBHX HCKPOBHX KaMep Ha nRHl'!R C m3M .I(M H3y'l6HIDI npouecca 

pereHepanim ROPOTROllWBYllll'IX K0-Me30HOB np:a npoxo~,neHHH qepe3 Be

lll0CTBO .I(OMOUBYllll'IX K0-Me30HOB. 

9. Cos,naHa l'I l'lccne,no:saHa ycTaHoBRa, cocTO.lIBJIJaH ns 17 qieppn.:. 

TOBHX npOBOnO'lHHX RCKPOBHX RaMep Ha nRHl'IR C 3BM .I(M axcnepm.leH

TOB C•HeiiTpanbHHMH K-Me30HaMH Ha CRHXPOlpa30TpOHe 011fil1. Paspemruo-

1118H cnocoOHOCTb ycTaHOBKH no HHBB.PRaHTHOtt Macce (±,8 MaB) R yrJfy 

l±2 Mpa,n) He ycTynana no YPOBHID .71Y'lllll'IM sapy6e~HHM ycTaHOBRaM. 

10. B CBH3H c nporpaMMott nepBOO'lepe,nHHX aKcnepm.1eHTOB Ha YCKO-

PHTe~e C BHepr:aea 70 raB lliiCTHTyTa 4JH3HKR BHCOKHX 9Heprmt C03.I(aHa,B 

KOPOTRd CPOK sanyllleHa H nccne,noBaHa O,nHa H3 Oa30BHX ycTaHOBOK 

omm B W~B3 - 6ecqiHm.MOBHit HCKPOBOil cneKTp~eTp (EHC). YcTaHOBRa 

Elle cocToHna zs 18 MarHl'ITOCTPHRI.tHOHHmc HcKpOBl:lX KaMep H pasHood

pasHHX .n;eTeKTOPOB, pa6oTaBll!HlC Ha nRHHl'I c 3EM BSCM-3M. 0Ha m.iena 

agxf)eRTl'IBHylO CHCTeMy OT6opa C06HTIDl, BHCOKYID agxf)eKTl'IBHOCTb K MHO

roTpeROBHM C06HTWDil, peKop.nHyJO paspelll8.DlllYID cnoco6HOCTb no yrJfy 

H HHBapl'laHTHOH Macce. IIo 3THM xapaRTepHCTHR8M ycTaHoBRa EHC RB

MeTCH O.I(Hl'IM H3 lfY'lllll'IX B W!pe npxOopo» :raxoro 1tJ1acca. C ee no-
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MOl!lI>D ocyl!leCTBneHa llllIPOKM nporpaMMa nccne.noooH:mi pereHeprunm 
, 

HeiiTpaJU,H!:DC RaOHOB, ROTOpaJi B CBJi3li C npo6neMaMR acRMilTOTJrlleC-

ROro noBe,nemrn ceqeHHfi·BsaRMo,neiicTBml qacT;m nrn:poRo o6cylK,IJ;a.nacb 

Ha MellUJYHapO.ztHhlX ROH~epeimruix B 1970-1973 ro,nax. 

Pa60TI:,1, nonol!!:eHHHe B ocHOBY',~ccepTaum,:, n pesym,TaTH, no

nyqeHHHe B moc, HeO.I{HORpaTHO o6cylK,IJ;anncb Ha Mel!!:~Hapo,ItHl:llC ROH

~epeHrumx, BRnnqeHbl B o6sopu li llCilOJII,3YDTCH npn npoBe,neHllli 3RC

nepHMeHTOB Ha YCROPRTeJ.UIX. 
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