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B Te'teHHe aec:s:om.:s:ax neT B na6opaTOp1!1! Bh!COKIIX saepr11i1 OHHH I!CcneAOBBHHSI 

pacnBAOB K~ -Meaoaon nponoABnl!c& c noMOIIlbiO XBMep .BIIn&Coaa. CymeCTBOHHhlM HeAo

CTaTKOM 9Toro AOTO:S:TOpa SIBI151eTC51 6om.~Oe BpOMSI 'tYBCTBI!Ten&IIOCTI! (•0,1 CeK). IJpB 

TBXOM BpeMeHB 'lynCTBI!TOn&IIOCTI! cj>OHOBhle ycnOBBSI ABBBIIII BQ3MOJKliOCTb I!CnOn&aOBB'n> 

TonbKO 0!1% I!HTeHCI!BBOCTB CI!HXpocj>a30Tpoaa. 

IJpi!MeHeiiBe yCTBIIOBO:S: C Tpi!:S:OBhlMB IICKpOBhlMB KBMepaMB, o6n8ABI01Ili!MB BpeMOHOM 

qyncTBI!Ten&aocTI! nopSIA:s:a 10-5 cex, np11 aanll'tBII 1!36HpaTen&aoro aanyc:s:a noaaonsrEiT 
. 3 

YBOIIll'tBTb I!CnOn&ayeMyiO I!HTOBCI!BHOCTb B 10 paa, 'ITO OTKphlBBeT B03MOJK.IIOCTII AnSI pe-

rHCTpBIUIII peAKIIX pacnaAOB K ~ -Meaoaa. 

IJepBhlM B8p1!81!TOM C03A8BHOi1 HBMB TBKOil yCTBHOBXII 6h!na CI!CTOM8 I!CKpOBhlX :s:a- . 

/1/ 
MOp C 6on&mi!MH MOlKSneKTpOAI!hlMH npoMel!KyT:S:BMII 1 KOTOpBH noMemanaCb B MBrHBTHoe 

none 11 aanycxanac& C'teT'tBXBMH rellrepa-Mronnepa, o:s:pyl!KBnmuMH XBMephl. 

Hcnh!TBHHH Ta:s:oll cl!cTeMh! B ny't:s:e K~ -Meaoaon np11 MaKCI!Man&Holl I!HTeBCHB

HOCTI! ABnl! YAOBneTBOpi!Ten&Hh!e peayn&T8Thl. 0AB8KO HOI!30TpOilllhli1 XapaKTep perBCTpa

UIIII TpeKOB B I!Cnhl')'al!l!h!X KBMapax, a TBKlKO 6on&moe BpeMSI 38Aapl!KKH 3anyC:S:8101IlBX BM

nyn&COB OT C'lOT'lHKOB r.-M. ('ITO SIBnllaTCSI npuqi!JIOil ManoA acl>cl>eKTIIBHOCTI! OAI!OBpaMei!

HOi1 peri!ICTpaUI!II HOCKOn&XHX Hanapannen&Bh!X Apyr Apyry TpOKOB) npijBOIIll I!BC K C03ABHBIO 

I!OBOi1 yCTaHOBKB CO CTpi!Mapaoi1 I!ICKpOBOil :S:BMepoA, 3BnyCK80MOi1 CI!CTOMOi1 CUHI!TI!nnSIUBOH~ 

Hh!X C'teT'ti!KOB. 

MeTOAI!'lOCKI!O I!CCnaAOBBHBSI. paanuqJibiX BBTOpOB (eM., BanpaMep,/
2 /) nOK8381Ill np11-

rOAHOCTb CTpi!MepBOi1 KBMapbl :S:aK TpOKOBQrO np1160pa, OAI!8K01 yCTBI!OBKII CO CTpi!IMOpHOi1 

K8Mepoi1 B MBrBIITHOM none AO CI!X nop Be HCnOn&30Bani!Cb B cj>l!31!'teCKI!X SKCnepi!MOHTBXo 

B aacTosrmeA paoare npuaoAaTCH onacaaae sxcnepi!MeBTan&aoil ycTaHOBKI! co CTpHMe~ 

BOil K8Mepoi1 B MarHI!THOM none, KOTOpaH npeAH83H8'teHa AnH peri!CTpBUHI!I MHOroqaCTI!'l

HblX pacnaAOB K~ -Meaoaa. B npo6HbiX aKcnoaanusrx o&mu aaperi!CTpupoaaa&I nepable cny

'taa peAKHX K~ -pacnaAoa. 
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1, 06IIl8ll CXBMH yCTHHOBKH 

CTpnMepaan KaMepa noMemeaa B ueaTpe aaannanpyromero MaraaTa • 2Cll-40 c aanpB-

X<BHHOCTbiO nOilll H a 10 Krc, max 

BoKpyr KaMephl paaMemeahl cnaaTHilllSIIlHOHHhle c'leT'IHKH aanycKa, pa6oTaromae aa 

COBUaABHHll (pHC, 1)
1

aa neperopOAKOll: H3 20 C~f CBHHU~ - aHTHCOBnanaTellbHbiB C'IBT'IHKllo 

reaepaTop HMnyllhCHOrO HanpBX<BHHSI (fl1H) HaXOAHTCSI B 3a3ope MarHHTa Ha paCCTOSIHHH 

20 CM OT KHMepbl H COeAHHBH C Hell <jlunepOM1 K KOTOpOMY nOAKiliO'IBH ll o6pwBaiOIIlHll: pa3-

pSII1BBKo Tpexn <jloTorpa<jlnpyroTCB cTepeo<jloToannapaTOM qepea sepxuee cTexno KaMepbl u· 

npoBOilO'IBhlll: allexTpon. Ynpasneune - aneKTpoHHKa AilS! Bhl.D.elleang co6hiTnli (pacnanos 

K 0 -Meaouos), aanycKa nonX<araromero THpaTpoaa n 6noK ynpasnaBHSI <jJOToannapaToM noMe

mesa B cneunam.BhiX CToiixax. 

2. 11cxpoaas CTpnMepuas KaMepa 

KaMepa (60 x35 X 16 CM
3

) CKilaeBa anoKCHABbiM KllBBM H3 CT9Kil8 TOillllHBOli 1 MM ll 

uanollneua qnCThiM ueonoM. 81leKTPOAbi npncTaaable; HBX<JIBli - nropalleshlll:, sepxnan - npo

apa'IHhllii B3 UpOBOilO'IBK (o 0,1 MM) 1 KOTOP,biB 'lepa3 4 MM 'BHTepaallbl npBnHSIHbl K o6mell: 

paMe-Tpy6xe c nnaMeTpoM 25 MM, Bo B36eX<aBBe xopouaoro paapSIAa B npo6oea na sepx

BBll: nolliOC MarBBTa Tpy6xa nOKpbiTa noJIBSTBilaHOM (TOillllBBa CllOSI - 6 MM), AMnnnTyna 

BbiCOXOBOilbTHOrO HMnyllbCa MOX<eT MBHllTbCSI B npenenax 12 -18 KBICM, 

3. llnTaaue cTpBMepnon xaMepbl 

' nnn OCYIIlBCTBilBBHSI CTP,HMepHOro peX<HMa B KaMepe, HanOilHaHHQil: 'IHCTbiM HaoHOM, 

·Tpe6yeTCSI BMnym.c, aMnllHTyAa KoTOporo C03AaBalla 6bl none 12-20 KB/CM, a AllHTBilbHOCTb 

6bllla 6bl nopSIAKa 15-40 HCex
131

, llepBOHa'lallbHO 6blll H3rOTOBileH renepaTOp HMnyllbCHo

ro BanpllX<BBHSI 110 o6bl'IBOH1 Ban6onee pacnpOCTpaHaHBOli CXaMe, 0Ka3allOCb 1 OABHK01 'ITO 

OH pa6oTaaT HBAOCTaTO'IBO CTa6nllbHO, Bonae Taro, 601lblllHe ra6apHTbl He n03BOilSIIOT UOMe

CTHTL era B 3a30p MaraKTa1 a Hao6XOAHMOCTL nona'IB BbiCOKOBOilbTHOrO HMnyllbCH 

( " 800 KB) nO Ka6elliO npBBella K Cepbe3BbiM TeXBH'IBCKHM TpyAHOCTllMo 

lloaTOMY 6biJI coanaa reuepaTop Tnna MapKca-lllaeiinepa
141

• llepsas MOAallb aToro 
x) 

reaepaTopa rl1H-l OKa3allBCb HanparOAHOll: AilS! nnTaBHSI 60ilLIIIHX CTpBMapHbiX KaMep 1 

DOCKOilbKY ero COflCTBBHHaSI BhiXOAHaSI BMKOCTb 6blll8 HeAOCTaTO'IHOil:, neilCTBHTallLH01 ecnn 

·aMnnnTyJla Bb1pa6aTbiBaeMoro reaepaTopoM nMnyllLca U 0 , TO aa KaMepy nonaeTC.ll aa-

noSIX<eHHe 

·:x) .3TOT renepaTOp :ncnOilb3yeTCSI HaMil B BaCTOSIIIlae BP,BMSI AllH nHTaHHSI MHilbiX 
CTpHMepHbiX KaMep, npenaaaBa'leHBbiX AilS! pa31lH'IBbiX MaTOAH'IBCKHX HCCileAOBHHHi!, 
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rue C 0 - eMKOCTb reaepaTopa, C k - eMKOCTb aarpy3KB, 

EMKOCTb Harpy3KB COCTaBilSIBTCSI B3 CyMMbl BMKOCTeil KaMapbl, ¢nnepa 1 napa3HTHbiX 

BMKOCTell: reaepaTopa H Tollo ClleAOBaTellbH01 paUHOHallbHOe HCUOIJL30BaHne BbiCOKOBOilbT

HOrO BMnyllbCa AOCTHraeTCSI1 aCilH BbiXOAHaSI !MKOCTb reaepaTOpa 3H8'1HTBilbHO 60ilblllB 

eMKOCTn xaMepbi n ecnn MHHnMallLHbi paaMapbl) qmuepos n renepaTopa. 

B nocnenneM sapnanTe ycTaHOBKH ncnollbayeTCSI renepaTop MapKca-lllneilnepa (rl1H-2), 

KOTOpbiH MallO OTilB'IaaTCSI flO pa3MepaM OT r!1H-1, HO BbiXOABaSI eMKOCTb B 2,5 paaa OOilb

IIla, reuepaTop co6paa na 16 xonnencaTopos ( o 80 MM, BbiCOTa 10 MM, C =5200 n¢) n 

noMemeB B U.lillHHAP H3 oprcTeKila, 6hiCOTa renepaTopa 250 MM, AHaMeTp 360 MM, naalle

Hne a30T8 B 06'beMe 4-5 aTMOC<jlep, 

rl1H nOAX<HraeTCSI HMUYilbCOM 16 KB OT TnpaTpOHHOro 61lOKa (Tr\11-325/16). nnB 

ycKopeHBSI H CTa5nllH3aUHH noJVKHra B reaepaTop BMOHTHP,OBaHbl 4 BOilbcj>paMOBble nrllbl -

HCTO'IHHKH HOHOB j Ha Hrllbl UOAHBTCSI HanplllKBHHe + 10 KB, 'ITO Bbl3biBHBT KOpOHHbli! pa3pS1Ao 

BenH'IHHa n AllHTellbHOCTb BbiCOKOBOIJLTHoro nMnyiJLca perynnpyiOTCSI aanpsJKeaneM 

38pS!Aa KOHABHCaTOpOB (o6bi'IHO 18-22 KB) H 06pbiBHIOIIlHM pa3pSIAHHKOM, nnB yMBHblllBHHSI 

¢JlyKTyaUHH B HH'IHilB npOOOll B pa3pSIAHHK TBKX<a BMOHTHpOB8H8 nrna KOP,OHHOro pa3pSIAa, 

HanpgJKeane n speMSI naqana npooon aaancSIT . oT aenn'IHHhl R = p x d , rue p -naanenne 

rasa, d -paccTosnne MelKAY anexTponaMn, Qqenb ynooao sapbnposaTL pelKBM npo6os naMe

neaBeM AHBilBHHSI 830T8 1 TBK KBK 3TO AHBT B03MOlKHOCTb ABCTBHUHOBHOrO yupaBilBHBSio 

4. CacTeMa aanycxa ycTaaoaxn 

YcTaaoaxy aanycxaroT onpeneneHHbie KOMonaanna coananeanil nMnyllLcoa OT cunaTnn

nwnoHHbiX C'IBT'IBKOB, KOTOpbie oxpylKHIOT KaMepy. PaaMepbi CUHHTHilllSITopos: 

'360 X 120 x3 5 MM
3 

H 140 X 140 X 40 MMS 0 

<l>OToyMHOX<HTenn BbiBaAeHhi B o6nacTb, rAe nanpllX<eHHOCTb MaranTaoro nons MeHLme 

100 apcTeA. CseTOBOAbi ( 1350 · MM) B MarHHTHbie axpaHbi o6ecne'lnBaiOT 100% a¢¢exTHB-

HOCTb perHCTpaUHH pellllTHBHCTCKHX 'laCTHU, 

CncTeMa pa3MHOX<nTenen HMnynLcoa n cxeM coanaAeHHil noaaollseT Bbipa6aTbiBHTb 

aanyCKBIOIIlHli HMDyllbC OT COBI18AaHHfi CBrHalla OT BbiOpaHHbiX KOMOHHaUHil C'IBT'IHKOB HllB 

OT UpOXOX<AaHHSI 'IBCTHU 'lepe3 lliOObiB ABa ( TpH1 'IBTbipe, H T.A.) C'laT'IHKH, 

x) HaAO 38MaTHTb, 'ITO MHilbla raoapHTbl rnH'a 3H8'1HTBilbHO ynpomaiOT npoolleMy 
naonwnn BbiCOKOBOilbTHbiX anexTpOAOB, BanAy Taro, 'ITO BbiCoTa aaaopa MaraaTa neoOJlblllBSI 
(50 CM ) H o&m.maSI 'laCTb 3830p8 3aUOilHBHa C'IBT'IHKBMH H CBHHUOBOil 3811lHTOH1 UpH H3Q
IlHpOBaHHH rHH'a npHXOAHilOcb npaOAOilaBBTb cepbe3Hble 3aTpyAHeHBSI, 
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Jlaa C"'eT'lHKa .880 X 760 X 40 MM. BKnJO"'9Hhl 118. 8HTHCOBU8AeBHe, "'TOOhl y!'ip8Tb <jloH 

ycKOpBTena - T8K H83hlB89Mhle 'npOXOilHlllHe' /1. -Me30Hhl, MelKilY STHMH C"'9T"'HK8MH H 
. 2 

. CHCT9MOlt 3anyCKaiOII!HX C"'eT'UIKOB BhlnoJKella CBBHIIOB8SI neperopOAK8 (220 r/cM ), "'TOohl 
. Ko 

UpOJlYKThl p8CU81l8 L -M930110B Be Bhl3hlB8nB Cp808ThlB8HHSI 811TBCOBU81l8TenhHhlX C"'9T -

'IIHJtOB. 

5, ci>OTorp8pnpoaaHHe TpeKOB _ 

Kauep8 ojloTorpa<jlupy~ca qepea aepXRBil sneKTPOil CTepeo<jlOToann8p8TOM (nHTMO, 

ol'i'heKTBBhl Pyccap F - so; 1 : 4,5). MacmTal'i yMellbmeiiHSI 1 : 10-1 : 12. ci>OTorp8<jlHpOB8-

11119 npOH3BOilHnOCb 118 aspolj>OTOnneBKY "'YBCTBHT9nhHOCTbiO 800 en. fQCT llpH s<jl<jleKTHBIIOil 

nna<jlparue 1 : 6 •. npu aTOM l'iDinn uony"'ellhl llOCT8TO"'HO "'eTKBe TpeKn, noaaon11romne npona

BOABTb B3Mepe11BII C TO"'IIOCTbiO_ 2-4 MM, 0"19BIIIlHO, "'TO "19TKOCTb TpeKOB (a CT8nO Ohl'n, 

TO"'IIOCTb H3Mepe11BII) MOJKHO yny"'lllBTb0 ecnu HCUOAb30B8Tb CB9TOCSIAbHDie ofi'beKTBBhl II 

!'ionee. qyBCTBnTenhRyJO nnenKy, H8 <jloTorp81jl1ISIX 11:e l'ihlno o!'iaapyJKeRo CKOIIb-HHI'iyAb aaMeT

HDIX · HCKaJKeB:Hlt TpeKOB, 

B. Ycnosng u peayAbTBTDI npo!'iaoA sKcnoannun 

:fCTBHOBKa SKCUOB:BpOBan8Cb B fiY"'Ke llei1Tp8Hb11DIX "18CTHil, KOTOpDiil C031l89TCll 118 
. . 0 

BHyTpeHRelt MHW9HB yCKOpBTeng II UOA yrnOM 90 OTHOCBT9Abll0 nepBH"'BOrO ny"'K8 UpOTo-

HOB. BDIBOilHTCil Ha yCT8HOBKY1 pacnonOJK911HyiO B aaanuanpyromeM MarW!Te 2CJ1-40 118 pac

CTOiiWIH 6 M OT MHII!9BB. B S:a"'ane KOnnBM8TOp8 .118 fiYTH UY"'K8 pacnonoJKeS: CBHIIIlOBblil 

<jlHAbTp TGnlllBIIOlt 10 CM, KOTOpbllt CBOAHn K MHII:HMYMY "'Hcno KOHBepCHOHHDIX y _,. e + e-

nap, HeATpOB:bl ua ny"'Ka ne Morna HMHTnpoaaTb pacnanbl K ~ -Meaouoa, TaK KaK saep-

rHll HeATpOHOB H9AOCT8TO"'H8, "'TOODI pOJKil8Tb 38MeTHOe "'BCnO 1T -M930HOB ( SlllepHDie 

·aae3ADI c "-· -MeaonoM), TaKBM o!'ipaaoM <jlouoab:le ycnoang noaaongnu pa!'iOTaTb annOTb 
. . 11 : 

AO MaKCHM8nhHOA HHT9HCHBIIOCTH YCKOpHTeng (10 UpOTOHOB B llHKne), npu TaKOlt HHTeH-
·. . . . . . 4 0 . 2 

CHBHOCTB "1epe3 K8Mepy npOXOABT UOTOK 10 K L -Me30H~B, B3 KOTOpDIX 10 p8CU81l810T-

Cll B KAMepe. · 3~o···noaaonlleT )1erncTpupoaaTb penKBe MOAbl pacnana K ~ 
B peaynhTaTe npo!'inoll sKcnoaunuu, a KoTopoil uccnenosanucb p8anu"'Hble B8pnanThl 

38fiYCK80 oblnO 38perHCTpBpOB8HO HeCKOnhKO 4-ny"'eBDIX p80U81l0B 

.pag OAHoro ua uux npaaenena Ha pac, 2, 

K 
0 

-MeaoH8, <I>OTorp8-L . 

CnenyeT OTMeTHTh, "'TO npu pal'iOTe na KaMepe Bunhcona a Te"'eB:He nayx neT Yll8-
. 0 

.nocb c<jJOTorpa.papoaaTb acero-10 "'eTh!pexnyqeabiX pacnanoa K ·1. -Meaonoa.;· 

• . B 3a~"'9HHe _Mbl ~oienu 6~ Bblp83~Tb !'inaronapHOCTb H. ronyTB~Hy, Io. 38H9BCKo-

My, 10, Kupromuny 38 B:eonenauyro UOMOII!b: 118 · nepBDIX sTan8x. nonrOToBKB ycTaliOBKB K aa-
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.• , 

nycKy, M9X8HBK8M H. fp8<jloay, B. nun8TOBY_38 HX OOnhWOil BKn81l B C031l8HHe yCT8HOBKHo 

Ml>l !'in8rOll8pHhl T8K)({9 lt8'18nhiiHK8M ne)({ypH~IX CMeH CHHXpo¢aaoTpOH8 c. <l>enyKoay, B. nep

<jleeay, 11 •. .HnoaoMy, M • .HnyTe u OCTanbBOMY ne)({ypHOMY nepcoH8ny, o!'iecnequ.awuM !'iecne

pe!'ioilnyro p81'ioTy ycKopaTenll ao apeMH . npo!'iaoil SKcnoaanan ycT8HOBKH, MLI TBK>Ke !'in8ro

ll8pllhi B. AKceaoay 38 noMOIIlb npa KOHCTpyupoa8HHH renep8TOp8, Onnn H3 H8C (3.0.) 

oqeab npli3118Tenea T. Ac8TH8HH, B. Mnxailnoay, B. Pollaamaunn aa none3Hhle o!'icy)({JleHHll, 

.~~-~-~.L.E...I!. 
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'Puc. 1. CxeM.a pacnonoJKeuuH ycTauoBKR. 

1,- CTPUMepuag KaMepa; 2 - nomoc MarUUT8, 2Cil-40, 3 - CBUIUlOBIIH 
, aamaTa, 4 - MarnaT 2CII-40 (o6~0TKa), 5 - reuepaTop UMnynhcnoro 

sanpgJKenuH, 8 - o6phiB8JOillDD paapiUlHHK; CC a. CT - cuuBTannmxuonnhle 
C'leT'IliKD, aanycKaJOmae ycTaROBJty, CA - ~BTacounaJlaTenhUhle C'leT'lUKU 
JlllH 381llHThl OT jl -Me30UOB «jlona. 

"+ 

f7 

Puc. :2. 
0 

lleThlpexnyqe~oa pacnall K L -Meaona •. Hau6onee. uepoHTnaH. cxc~!l , 
pacnaJla KL -+ "+ + "- + ( e+ e-)+ y c nQC.JICJlYJOillHM pacnaJlOM 

,7+ :0 1'++ V. (U3.JIOM B OJlHOM H3 TpeltOB). 
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