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B pa60Te / 1 1, nocamneHHoll H3MepeHu!O IT p pacceSIHBst "naaaa · B ny'iKe 

tr -Me30HOB B HHTepaane HMITyl!bCOB 4,0- 7,0 faa /c , H3l!O)!{eHbl cpH311'1eCKHe pe3yl!b­

T8Tbl II llBHO O'ieHb KpaTKOe OUHCBHHe annapaTypbl R o6pa60TKII H3MepeHHII. 

B HBCTOS!lllei\ cTaTbe naeTcst noapo6aoe onHc a uHe annapaTypbt 11 ee pa60Tbt, 

' 
B TSK)!{e o6pa60TKII peayl!bTBTOB H3MepeHHl!. Mb! 6yAeM K8C8TbCSI pe3ynbT8TOB 1 R3-

l!O)!{eHHblX paaee , l!lllllb !ll!ll Uel!bHOCTH 0:3l!O)!{eHllll. 

B CTaTbe ocaetueHbl cneayJOmue aonpocbl: 

1. MarHnTHbtii ~>a uan. 

2. CuaHTHnnstUHOHIIble n 'lepeHKOBCKBH c<JeT'IHKH. 

3. 3ne KTpOHIIKB Al!fl aanyCKa yCTB HOBKR. 

4. CncTeMa nBTllHBH n aanycKa n c Kpoabtx Kll.Mep. 

5. AaanoroBble n cKpOBbte KaMepbl. 

6. M arHHTOcTp HKlli!OHHbte IICKpOBble KaMepbl. 

7. n porpaMMB yqeTa reOMeTpi!B yCTBHOBKB. 

8. 06pa60TK8 pe3yl!bTB TOB B3Me peHHll. 

HanOMHliM c x eMy pa6oTbl ycTaHOBKII ( eM . puc. 1). 

nepBII'IHble IT- -Me30Hbl ' n anatOIURe HB BOAOPOAHY!O MR!UeHb H 2 ' p erHCTpupo­

Blll!HCb C'ieT'IHKllMR S l , S 2 H 3 4 , BKl!!O'IeHHblMII Hll COBUllAeHBSI. npoTOHbl OT!lB­

'IR, Bbll!eTeBllllle "an e p ea ", per.ucTpl!poaaJJHCb C'ieT'IHKaMn SS , S6 H S7 • C<JeT­

'IHK S 3 C OTBepCTHeM All II nepBB'IHOf'O DY'IKB CnylKHl! !lllll perHCTpBUKU ,- -Me3o­

HOB, paccesrHHbtX • aa3aA • • CnaHTRnnsruRoHnble c<JeT'IHKH Al, A2, 11 A3, a TBKlKe 

noporOBblll C'!eT'IHK n l , 3aBeaeHHbl e na llHTRCOBDBAeHRII, cny lKHl!H Al!SI yMellbllleHBSI 

¢oaa OT Heynpyrax co6b!TH!l H cny<JallHbtX coananeunl!. Llne Mar nBTOCTpJJKUHOHHble 

HCKpoabt e KaMepbt HK-1, 11K-2 peracTpHpoaanH TpeK IT- -Meaoaa "Haaaa·. 11M-

rryl!bC npOTOHOB OTAB'III B3Meplll!CH C UOMO!Ub!O MBrHllTHOrO cneKTpOMeTpa, B KOTQ­

pbtl! BXOARl!ll MllrHHT TUna Cfl-40-B-1 H '!eTbtpe 6eCcpR11bMOBble BliBI10rOBble HCKpo­

Bble KaMepbt: YIK-3, YIK-4, l1K-5, HK-6. 
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nepei!JleM Tenepb K OIUICaRJIIO MarSKTSOrO Kasana, C DOMOIIlbJO KOTOporo ocy­

ID:eCTBlll!JIOCb cjlopMHpOBSSBe Dy'IKa ,- -Me30SOB sa BOJlOpOJlSYIO MKW9Sb H 
2 

, 

1. Marsa:Tsblll Kasan 

nps npOB9Jl9SHH SKCDepHMeBTa lKenaTenbSO 6bin0 nony'IKTb MHHHManbSO B03-

MOlKSbl9 pa3M9pb1 ny'IKa nepBH'ISbiX ,-· -M930SOB B MeCTe BOJlOpOJlSOI! MHWBHB H 

MHHHManbHYJO yrnoByiO paCXOJlHMOCTb, 'IT06bl YM9BbWKTb OlllBtlKy H3-38 nonpaBOK Sa 

reoMeTpHIO ycTaHOBKH. nns TOro 'IT06bl CBBCTH K MBHBMYMY OWH6KH H3-3a Heynpy-

rHX B3aHMOJlei!CTBHII, SylKSO 6blnO BM8Tb ),(anbll! BHTepBan f!.. p HMDYnbCOB B nyq-

Ke. Bee STH xapaKTepaCTHKB JlOnlKHbl 6b1Tb o6ecneqesbl nps MSKCHManbHO B03MOlK­

Holl HHT9HCBBHOCTH DY'IKa, BBHJlY ManOCTH H3M9pHeMOrO C9'19SHH. nps nepeXOJle 

C OJlHOII SHeprHH Ha JlpyryiO lKenaTeDbHO 6binO He M9HIITb cymeCTB9HSO reOM9TpHH 

KaHana. 

fonOBHBB 'laCTb KaHana (nepBbll! 06beKTHB, anepTypHbll! KonnKMBTOp H BblBO)l­

HOe OTBepCTHe B KaMepe YCKOpBTenB) 6blna HCD0nb30B8B8 OT cymecTBOBBBWero 

,- -Me30HHoro Kasana Ha 3,5 fss / c. 3To B KaKoii-To CTeneHH o6nerqsno 3BJla'ly 

6blCTporo MOHTSlKa Kasana, HO BMBCTe C TeM orpaHH'IHnO B03MOlKHOCTH npH cjlOpMB­

pOBBHHH Dy'IK8 B, TaKHM o5pa30M, DOny'leHHbl9 DpH H8D8JlK9 KaHana XapaKTepBCTH-

KB He SIBDl!JIHCb ODTKManbHblMH, 

0I:IBCaHBe KaHana 

CxeMa MarHBTHOrO Kasana np·eJlCTaBneHa Ha pHC, 2, AnepTypHbll! KODDHMaTop, 

pacnonolKeHHbiii nepeJl nepBblM o6heKTBBOM, Bblpeaan TeneCHbll! yron 4 · to-4 cTepaJl, 

nepsbll! 06b9KTHB, co6paHHbll! H3 JlBYX DHH3 Mn-17 ( BKDIO'I9HHblX nocne)lOB8T9DbSO 

H o6pa3yiOWHX OJlHY •Tonc TyiO• nHS3y), H DHH3bl Mn-16, )laBan cna60CXOJliiWHIICH 

ny'IOK, KOTOpbll! DOCne aHaDH38 C DOMOWbiO MarHHTa Cn-40-6-1 H HMDYnbCHOrO KOD­

nHMaTOpa cjlopMsposancH BTOpblM o6beKTHBOM sa 2-x nasa Mn-15 a OTKDOHl!JICB 

Ha BOJlOpOJlHYIO MBWeBb MarHHTOM lCn-57, 

nepeXOJl C OJlHOII aHeprHH Ha JlpyryiO ocymeCTBDl!JICH H3M9H9SH9M TOKOB B 

KaHane H CMeHoA nonolKeHHH MsweHell B KaMepe ycKopsTens (nps nepexoJle c BM-

nynbca 5 fas/c sa 6 ras / c nonolKense MsweHs He MeHl!Jiocb). MsweBb 6bma 
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nepellneM Tenepb K onacaaa~ MarsRTHoro 

ECTBnMOCb ~OpMHpOBaHB9 nyqxa rr- -M630HOB 

xasan a , c noMOWb~ KOToporo ocy ­

sa aonoponsy~ Ms meHb H 2 • 

1. MarHBTHblA Kasan 

nps npoaeneHHB SICCnepHMeRTa ~enaTenbHO 6blnO nonyqaTb MHHH Ma11bSO B03-

. O~Sbl9 paaM9pbl nyqJCa nepasqsblX IT_ , -MeaOHOB B M6CT9 BOllOPOllHOII MHW9SH H 

!BBH Man&syiO yrnoay~ pacxonsMOCTb, qTo6bl yMeHbWBTb omll6Ky sa-aa nonpaaoK sa 

OM9TpHIO y CTSSOBICH. ~nH TOrO qT06bl CB9CTa It MRHRMYMY owa6KH sa-aa s eynpy­

X aaasMonei!:CTBall , sy~SO 6blnO aMeTb Manblll RaTepaan /! p aMDyn&eOB B nyq­

:e . Bee aTa xapaKTepaeTaKa non JKHbl 6b1Tb o6ecneqesbl nps MaKCBMan&so aoaMo~­

o ll HHT9SCaBSOCTa nyqKa , BBany Ma1IOCTH aaMepBeMOr'O eeqeSBH. npa nepexone 

ons oll asepraa sa npyry10 ~enaTen&so 6bmo se MessTb cymecTaes so reoMeTpas 

a sana. 

fonoasas qaCTb Jtasana (nepBblll o6b91CTaB, anepTypsbll!: K01111aMaTOp a BblBOll-

oe oTaepeTae a KaMepe yeKopaTens) 6blna aenon&aoaasa OT cy:meeTBOB8BW6rQ 

- -Meaossoro Kasana sa 3 ,5 faa / e. 3To a JtaKoii-To eTenesa o6nerqsno aanaqy 

bieTpOrO MOSTa~a Kasana, SO BMeeTe e T9M orpasaqano B03MO~SOCTa npB ~OpMB­

oaasaa nyqKa a, TaKaM o6paaoM, nonyqessble npa sananKe Jtasana XapaKTepaeTa-

a se smnMaCb OnTaMan&SblMa. 

0-{Iacasae Jtasana 

C:teMa MarsaTsoro Kasana np·eneTasnesa sa pac. 2. AnepTypablll JtonnaMaTop, 

cnono~essblll nepen n epablM o6beKTaBOM, abipeaan Tenecsblll yron 4·to-
4 

cTepan. 

epablll o6beKTaB, eo6paHHbiii sa nayx nasa Mn-17 (aKn~qessbiX nocnenoaaTen&so 

[ o6paay10msx onsy wToneTy~w nasay), a nasabl Mn-16, naaan ena6ocxonsmal!:cR 

yqoK, KOTOpblll nocne asansaa e DOMOWb~ Mar'HHTa Cn-40-B-1 H HMDyn&eSOr'O KOn-

HMaTopa ~pMBp0B811C!I BTOpblM 06beKTBBOM sa 2-X 

I a BOllOPOllSYIO MameHb MarsaTOM lCn-57. 

nasa Mn-15 a OTKnOSMeSI 

nepexon e onsoll asepras sa npy ry10 oeymecTananeSI saMesesaeM TOKOB a 

.asane a eMesoll nono~esaH Mawesell a KaMepe yeKopaTenH (nps nepexone e aM-

:yn&ea 5 faa / e sa 6 faa / e nono~esse MHW9SR se M9BS1110Cb). MsweHb 6bina 
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aarOToanesa aa naTysa a aMana paaMepbi 5 x 5 x 120 MM3 • npa acex HMnynbcax BTo­

psqsble qaCTaUbl, nonanaawae B Jtasan, BblneTana sa Mswesa non yrnoM 0°. 

If -Me30Bbl OTK110SliJIBCb B MarsaTHOM none yCKOpaTeng 88 yron 19,5° a DpOXOllBnR 

qepea anepTYpHblll KonnsMaTop. HsT~paan HMnyn&eoa, a8XB8TblaaeMbiX KasanoM, eocTaa­

nH1I ;!:4%. ~anee IT --MeaOSbl ~OJCYCHpOB811BCb nepBblM 06beKTHBOM B r'Opl!aORTanbHOI!: nno­

CitOCTa sa BMDynbeHblll K01111aMaTOp. cJ>oxye no aepTaK811B SaXOllB11eB HB paeeTOBHBa 8 M 

nepen BMny1lbCHblM KonnaMaTopoM. Asansa nyqJCa IT -Meaosoa no sMny1lbey ocyme-

CTBnSI1leB e nOMOWb~ MBr'HBTa Cn-40-5-1, OTK110HHBWero qaeTSUbl sa yron 6,5°, 

B aMny1lbeBOr'O KOn11aMaTOpa. B npenno~eHSOI!: exeMe KaHana nsenepesg nyqKa HB 

HMDy11beBOM K01111BMBTOpe 6blna paasa paasoeTa nsenepesl!:, BHOeHMbiX Mar'HBTHbiMH 

nonBMB yeKopsTenSI H Mar'HBTa Cn-40-5-1. IT- -MeaOSbi, npowenwse qepea HMnynbe­

Sblll xonnsMaTop, a Mens BMnyn&esblll paa6poc !! p I p .. :!_1,3 %. 

BTopoR o6beKTHB ~opMspoaan sao6pa~esse sa paeCTOBHHs 5 M OT noenenseA 

nssabl {a MeeTe aonoponsoll Mswess). PaaMep nonyqaeMoro nps aToM sao6pa~esss 

B BepTHKan&soA nnoeKOeTH 6bln paaes 40 MM, a B r'OpHaOHTBnbHOII .nnoeKOCTH- 30 MM. 

npa STOM paaMepbl ena6o saMessnse& nps nepexone e onsoA aseprss sa npyry10. 

Cl>oKye no aepTsKans paenonaranes sa paeeToHsss 5 M OT noenensell nssabi, a no 

ropsaosTans - sa p aeeTOSIHHH 7 M. CpaaHHTen&so 6onhwse paaMepbl sao6pa)l(eHHSI a 

aepTBKanbsoA nnoeKoeTs 6blns o6yenoanesbl BKniOqesseM nasa nepaoro a BToporo 

o6beKTHBa no exeMe CI>~-CI>~ ( cJ> - ljloKycspoaKa, ~ - neljloKyespoaKa), qTo npsaeno 

K asa'!sTenbHOMy KoaqxpsusesTy yaensqessH a aepTHKa1lbsoll nnoeKoeTH ( .. 3,5). B 

ropsaoST8nh HOA nnoeKOCTH KOSijl¢BUH9ST yaensqeHBSI 6bin '" 1,0. 

Mar'HHT Cn-57, OTKnOSSIBWHA nyqoK HB yron 5,50, KOMneseHpOaan llllenepel!IO 

ny '!Ka a Ka aane a yMeHhwan TeM caMbiM paaMepbl sao6pa~eHHH no ropsa osTans. 

YrnoaaH pacxonsMOCTb nyqKa a Kasane· 6blna '"0,35° a ena6o MeHHnaeb np11 

p aasblx HMnyn&eax. 

HananKa nyqKa 

nps paeqeTe M8r'HHTHOro KaHana Sel!a6eli<Sbl OWH6KH, o6yC110B119HHbi6 HeToq­

HbiM asasseM nono)l(essH wMHBMOllw Mawess, MarssTsblx xapaKTepaeTaK MarsHTOB 

a nasa, a TaKJKe Tpy nsoeTbiO yqeTa ansHHBH paeeeHHHblX noneA, pacceHHBH qaeTsu 

aa aoany xe a T.n. Bee a To BbiHY)I(naBT npoaonsTb nononasTen&syiO sacTpoliKy KaHana 

liB ITy'IKe qaeTHU. 
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• 
HacTpolhta Kaaanh npOBO.!lHna•;b c nOMOI11biO npOijlHnHpyiOI11HX CUHHTHJIJIHUHOH-

HbiX C'ieT'IHKOB, ynp8BJIHeMb!X .!lHCT8HUHOHHO, 3THMH C'ieT'IHK8MH CHHMaJIOCb BepTH­

KaJibHOe H ropH30HTaJibHOe pacnpe.QeJieHHH ny'IKa. llono~eHHe MaKCHMyMa pacnpe­

.QeneHHH a ero mxpxlta onpenenanacb c TO'IHOCTbiO, nyqmel! 1,0 MM. Ka~bll! xa 3THX 

C'I9T'IHKOB 3aBO.QHJICH H8 TpOl!HyiO CXeMy COBn8.QeHHli C .!lBYMH 60Jibi11HMH CUHHTHJI­

JIHUHOHHbfMH C'leT'IHKaMH 0 nepeKpb1BaBI11HMH BeCb ny'IOK. 

Hana.QO'IHble pa6oTbl sa KaHane CKJI8.!lb!B8JIHCb H3 nocnenoaaTeJibHoro Bhmon-

HeHHH cnenyi<>mHx onepauHII: 

a) npoaepKa yCTaHOBKH MRI11eHH B K8Mepe ycKopaTena; 

6) npoaepKa npaeanbaoro nono~eHRH ljloKycoa; 

a) onpeneneaae nel!cTBHTeJibHbiX paaMepoe Hao6pa~eHHH; 

r) H3MepeaHe paCXO.!lRMOCTH ny'IKa; 

n) onpenenesae RHTepeana nponycKaeMb!X KaaanoM RMnym.coe. 

llpoeepKa npaBHJibHOCTR yCT8HOBKH MHI119HH OCYI119CTBJIHJ10Cb CJ19.!lYIOI11HM o6pa-

30M: B 8H8JIR3HpyiOmeM MarHHTe Cll-40-E-1 ycTaHaBJIRBaJICH TOK, COOTB9TCTBYJO­

I11Jill pa60'IeMy HMnynbCY; MarHHTHble JIHH3bl OTKJil()'laJIRCb; BM9CTO anepTypHOrO KOil­

JlHMaTOp8 H8 OCb KaHana yCTaHaBJIRB8nCH meneeoll: H CHRManCH npoljlHJib ny'IKa 

B .!lBYX TO'IKaX nocne IIMnynbCHOrO KOJIJIHMaTopa, lly'IOK BbiBO.QHnCH H8 OCb KaHana 

H3MeHeHHeM 3HepreTH'IeCKOI! D8'1KH (nepBR'IHOI! 3HeprHH DpOTOHOB), npH H906XO.QH­

MOCTH KOppeKTHpOB8JlCH TOK B MarHHTe Cll-40-B-1. 

llocne DO.Q6opa 3HepreTR'IeCKOII na'IKR DpOBO.QHn8Cb npoeepK8 ycTaHOBKH nHH3 

B KaHane c noMOI11biO nocnenoeaTenbaoro BKniO'IeHHH acex nasa, B8'1HH8H c nep­

eol!. llpR Dp8BRnbHOli yCT8HOBKe nRH3 Dy'IOK DpH STOll onep8UHR He C.QBHr8eTCH C 

oca KaHana. Oni>IT pa6oTDI no aana.QKe KaHanoe noKa3biBaeT, 'ITO npoaepKa nono~e­

HHH MHI11eHR R ycTaHOBKR 3neMeHTOB KaHana 38HHMaeT OCHOBHyiO '18CTb BpeMeHR 

aana.QKH. 

no OKOH~aaaa nocnenaax onepaual! npoaonanacb npenaapaTeJibH8H oueaKa cpen­

aero HMUynbCa B KaH8Jle DO TOKy B aaana3HpyiOI11eM M8rHaTe HnH C UOMOI1Ibl0 'lepeH­

KOBCKOrO C'leT'IHK8. 

llocne onpe.QeneHHH Cpe.QHerO RMDYnbCa yCT8H8BJlHBanHCb pacqeTHble TOKH 

B JIHH38X BTOpOrO 06'b9KTHB8 (nHH3bl THUS Mn-15). BapbRpya TOKH B nHH3aX nep­

BOrO o6'beKTaea (naaabl '!'Hna Mn-16 H Mn-17), no6aaanacb HaH6onee yaKoro aao-

6pa~eaaa KaK no ropaaoaTana, TaK B no aepTRKana. BTopol! o6'beKTRB, ljlopMHpo-
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BSBWBII Iry'IOJt BS BOAOPOABYJO M.BW9Bb, A8Ball B306paJKeBRe no BepTBitSIIR B M9CTe 

BOAOpOABOII M.HWeBR, a no ropR30BTallll .lia 2 M A811bWe (no ny'IJty) C ll911bl0 YM.9Bb­

W9BBR yrnOBOII paCXOARM.OCTR ny'llt8 B ropH30BT81lbBOII nnOCJtOCTR. HanaAJta BTOpo­

ro 06beltTBB8, He06XOABM.8R AIIH nony'I9HRH B306palKeHRII ~a p8C'I9TH~X paCCTOHHRHX 

OT BOAOPOAROII MRW9HB, npOBOABIISCb npB ~RKCRPOBSHH~X TOitSX B nepBOM. 06beltTR­

Be, nony'leBBbiX npB B8XOJKA9BBB MBBBM811bB~X pll3MepOB B306palK9BBII. CneAyeT 

OTM.9TBTb, 'ITO TOJtB B IIBB38X BTOporo o6beKTBB8, nony'leHH~e npB HSCTpOIIJte, Dpalt­

TH'IecU se OTIIB'IanRCb OT paC'I9TBbiX ( OTilll'!Be 1 .;. 2%), 'ITO CBBA9T911bC3!JI.yeT 0 

Dp8BB11bBOII B8CTpOIIJte ronOBHO~ 'IACTB JtAHana. 

PacnpeAeneHBH ny'lxa no sepTRJtallll B no ropB30BTans AIIH BM.nyn&ca 4 fss/c, 

CBBT~e C DOMOIIlbJO npo4JRnapyJODUIX C'I9T'IBitOB B M.eCTe BOAOPOAHOII MBW9HB, ASH~ 

sa pac. S a 4. 

nocile nony'leus pa3M.epos B3o6pall<esall a ax nonoJKeHBI, 6na3JtBX K pac'!eT­

•~"'• npOBOARIISCb_ DpOBeplta yrnOBOI paCXOABMOCTB DY'IKS B B~A91IR9M.~X JtAHSIIOM 

BMDyllbCOB. 

Llns onpeAeneHBH yrnosol pacxOARMOCTB ny'!Jta c nOMOIIlbiO npoljlanapyiOmax 

C'I9T'IBKOB CHBM.AIIBCb npO~BIIB ny'llta DOCile BOAOPOAHOI MBW9BB HS paCCTOHHBB He­

CKOilbKBX M.eTpOB Apyr OT Apyra. Pa3HOCTb nonywspss~ pacnpeAenesaA ny'IKa, Ae­

nessas HA paCCTOHBBe M.eJKAy C'I9T'IRJt8MB, CIIYJKBIIA Mepol yrnOBOA paCXOABMOCTH. 

KpoMe TOrO, yrllOBSR paCXOABMOCTb ny'IXA B3M9pH118Cb C DOMOWbiO MarHBTOCTpBK­

IlBOHH~X s asanoros~x JtaMep, onscasse KOTop~x ASHO HBlKe. Ha psc. 5 npsseAe-

sa yrnOBAR paCXOABMOCTb Iry'llt8 HS BMnyllbCe 5 fss / c, nony'leHHSH C nOMOillbiO 8H8-

norOB~X JtaM.ep. 

Llns npeABApBT91IbBOI Oll9HKB BHTepsana nponycKaeM~X K8H81IOM BMnyn&COB 

BCnOilb30B81IRCb SltCDepBM9BT81lbB~e ASHH~e no nonywspHHSM pacnpeAeneHBH no 

ropB30BT81IH nocne MArHHTS Cn-57, nony'leHH~e AIIH yrnoB nOBOpOTa ~5° (c nepe­

nOIIIOCOBKOI Cn-57). npa HOpMSilbHOM BKIII0'19HBB Cn-57 pacnpeAeneHBe no ropH-

30HT81IH 6~no yJKe B3-3a JtOMnescanas ABcnepcaa no BMnyn&cy. H3 nonyqess~x 

ASBH~X MO)I(HO 6~110 p8C'19TB~M nyTeM Oll9HBTb BHTepsan BMnyn&COB ~ p . 0ueH-

K8 Aana 3Ha'!esse ~pIp • ~1 %. 

nps nepeXOAe C OABOrO RMny11bC8 HS Apyrol! B3M9HHIIOCb nOIIOlK9HRe MRWeHB 

B ycKOpBTene. naWb BMnyllbC~ 5 B 6 faB/C 6binB nony'I9Hbl C OAHOII MRWeHB, npB 

aTOM nns nepexoAa OT 6 rsa/c K 5 raa/c yMeHbwanac& ssepreTB'IeCKaH na'!Ka 
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8a8mBI uy'IOJt aa ao.Qopo.QBYJO MameBb, .Qaaan aao6palKeaae no 8epTKJtana 8 MecTe 

80.110pO.QBOI MBW9BK, a no ropB30BTanJI li:a 2 M .Q81lbW9 (no ny'lltY) C ll91lbl0 YM9Bb­

W9BKK yrnoaol pacxo.QKMOCTB ny'llt8 8 ropaaoaT8nb&OI nnocJtOCTK. H8n8.QJt8 8Topo­

ro 06h9ltTKB8, B906XO.QBIII.8K .QnB nony'I9HBB B306palKeBHI g8 paC'IeTHWX p8CCTORHHSX 

OT 80.QOpO.QBOI MHW9BK, np080.QKn8Cb npB ~HKCHpOB8HHWX TOK8X B nep80111. 06h9ltTK-

890 nony'leBBbiX npK B8XOlK.Q9BHK MHBKM81lbBbiX pa3M9p08 B306palK9BBI. Cne.QyeT 

OTN.eTBTh., 'ITO TOJtB 8 naaaax aToporo o6heltTKBa, nony'leaawe npa aacTpoiJte, np81t­

TK'Iecu Be OTnK'IanBC:b 0T p8C'I9TBbiX ( OTnK'III9 1.;. 2%), 'ITO CBK.Q9T9n:bCDyeT 0 

np8aan:a.aol B8CTpoiJte rono8BO~ qacTB Jt8Ban8. 

Pacnpe.QeneBKB uyqJta no aepT!IJtana K no ropaaoBTana .linK KN.nynbca 4 ra8/c, 

CBBTble C DOIII.OW:bJO npo4JKnapyJOWKX C'19T'IKJt08 B M9CT9 BO.QOpO.QIIOI MKW9BB, .Q8BW 

118 pac. S a 4. 

nociJe nonyq&JlllB p83111.9p0B B306p8li<911KI H HX nonolKeHJII, 6na3JtBX It p8C'I9T­

Hb1M, npo8o.QKn8Cb_ npoaep11:8 yrnoaol p8CXO.QKMOCTK ny'IJt8 a Bbi.QenaeN.biX K8118nOM 

HMDY1lbCOB. 

Ilna onpe.Qeneua yrno8ol p8CXO.QBMOCTH ny'IJt8 c nOMOW:biO npo~anapyiOmax 

C'I9T'IHII:08 CIIHN.8nBCb DpO~HnH ny'lll:8 nocne 80.QOpO.QIIOI MKW911H 88 p8CCTOHHHH He­

CitOnbltHX N.eTp08 .11pyr OT .11pyr8. P83BOCTb nonywapa11w pacnpe.Qeneaal! ny'IJt8, .Qe­

neaii8K 118 p8CCTOHIIK9 111.9lK.Qy C'I9T'IHJt8MH, cnyJKana Mepol yrnoaol! paCXO.QHMOCTB. 

Kpoue Toro, yrnoaaa p8CXO.QHMOCTb ny'lll:8 B3Mepanacb c noMOIIlbiO MariiHTOCTpHK­

IlHOIIIIbiX a a11anoroabiX JtaMep, onacaa11e ltOTopwx .Qaao IIHJKe. Ha pac. 5 npaaelle-

lla yrno8aa p8CXO.QHMOCTb uyqJta aa HMny1Ibce 5 raa/c, nonyqeaaaa c noMom:a.IO aaa­

noroawx JtaMep. 

Ilns Dp9.QB8pKT91lbHOI OU911KH HHTepaana nponyCK89MWX K8H8nOM HMnynbC08 

acno1Ibaoaanacb aJtcnepaueBT8nbllble .QBHIIWe no nonywapaaaM pacnpeJ~eneaaa no 

ropaao11Tana nocne MarllaTa cn-57, nonyqeaawe .Qna yrnoa noaopOTa ~5° (c nepe­

noniOCOBKOll Cn-57), npH 110pM8nbiiOM BltniO'I9HIIH Cn-57 pacnpeJ~eneHHe no ropii-

30HT8nH 6wno yJKe H3-38 JtOMneacauaa .Qacnepcaa no BMnynbcy. Ha nony'leaawx 

.Q8IIIIWX MOlKHO 6blnO p8C'I9TIIb1M nyTeM O!l9HKTb HHTepaan BMnynbCOB f1 p . 0uea-

K8 .Qan8 aaaqeaae f1 pIp • ~1 %. 

npa nepexo.Qe c 0.11110ro BMnyn:a.c8 118 .11pyrol! H3Meaanocb nonoJKeaae Maweaa 

a ycKopaTene. flaWb HMnynbCbl 5 a 6 rsa/c 6wna nony'leHbi c o.Qaol! Maweaa, npa 

STOM linK nepeXO.Q8 OT 6 rsa/c K 5 rsa/c YM9HbW8n8Cb saepreTH'I9CK8R n8'1K8 
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a ycKopHTene. HaCTpoAKa KaHana Ha HMnyn&ce 5 raa/c OKa3anac& H3nawHeA. Ha 

9TOM HMnyn&Ce 6MnH H3MepeHM xapaKTepHCTHKH ny'iKa nocne ycTaHOBKH 8 MarHHT­

HblX aneMeHTaX TOKOB, nepeC'iHTaHHblX c HMnyn&ca 6 raa/c. XapaKTepHCTBKH OKa-

3annc& anonHe yaoaneTaopaTen&HMMH. 

no OKOH'iaHRH HaCTpOAKR KaHana R R3MepeHHa xapaKTepRCTRK ny'iKa C fiOMOlllb~ 

ra3oaoro noporoaoro qepeHKOBCKOro cqeT'iRKa (cMoTpH aa~e) 6MnH H3MepeHM pa-

6o'iHe HMfiyn&CM nepBH'IHbiX 17- -M930HOB 0 Olta3aBWHeCa paBRblMH 4,1 i 5,0; 6,0 i 

7,1 raa/c. 

XapaKTepHCTHKH KaHana, H3MepeHRble Ha ny'iKe , npaKTH'ieCKH ae 3aancenu oT 

HMnyn&ca H HMenH cneay~mae 3Haqeima: 

a) pa3Mep H3o6pa~eHua (nonHaR wnpuHa na nonyBblCOTe) no aepTHKana - 40 MM; 

6) pa3Mep R306pa~eHHa 00 rOpH30HTanH - 30 MMi 

B) HHTepaan HMnynbCOB fj, p/ p "'!.1,2- 1,3%; 

r) yrnoBaR paCXOaHMOCTb - 0,35°. 

YfHTeHCHBHOCTb B KaHane 6bina paBHa 1·104 ,- -Me30HOB Ha 1·1010 npOTo-

HOB B ycKOpHTene npH HMnyn&ce 4 faa/c H 2·103 ,- - Me30HOB Ha I· 1Ql0 anR 

7 faa/c. Ecnn a3RTb ana d 
2
a/ dOdp -ce'ieHHa po~aeHna ,- -Me30HOB Ha 6epnnnHe­

aol! MHWeHH H3 pa60Tbl / 2 / , nepeC'IHTaTb HX Ha naTyHHY~ MBWeHb H y'ieCTb Bb!6M-

aaHHe npOTOHOB n nornomeHne rr -Me30HOB B MHWeHH no <jlOpMyne: 

NIT 

-a N 

N e IT M NM(aiT- aP) 0 
d

2
a/d0dp!l-e 1/j,{Jfj,p 

(I) 

a -a 
p IT 

TO ana 4 faa/c H fj, {l •4 · IQ-4 H fj, p • 2 · !,3% HHTeHCHBROCTb B KaHane OOn~Ha 6bJ­

na 6brT& paaHol! • 2·to4 IT- Ha I· to!O npoTOHOB. HecoanaaeHHe nony'leHHOii nHTeH­

CHBHOC TH C paC'!9THOii yKa3b!BaeT Ha 50% a<jl<jleKTHBHOCTb B3aHMOOel!CTBHa fi)''!Ka npo-

TOHOB C MHWeHb~ B yCKOpHTene. 

C6poc npOTOHOB na MHWeHb nponcxooan B pe~HMe MarHHTHoro 'cTona·. BpeMR 

c6poca 6btnO paBHblM 300 MCeK. OaHaKo H3-3a nyn&caunl! MarHHTHoro nona a ycKo­

pHT ene a<jl<jleKTHBHaa paCTR*Ka paaHnnac& 70 MCeK (onpeoenanac& no cnyqal!HblM 

COBnaae HHHM CUHHTHflnHllHOHHblX C'ieT'IHKOB). 
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2. CusaTsnnRUHOHHNe c~eT~HKH 

B pa60Te scnon&aoaansc& 6on&wse cusHTHnnRUHOHHNe c~eT~HKH, OT KOTOpNx 

He06XO.[lHMO 6NnO nony~HTb AOCTBTO~HO BNCOKy~ s~eKTHBHOCTb perHCTp8llHH. 

Bon& mae paaMepN c~eT~HI!:OB A 1 , S 3 , S 5 , S 6 6NnB o6ycnosneHN Bhi-

6paaaNM TeneCHNM yrnOM yCTBHOBI!:H ( "' 0.8·10-2 CTepaAHaHa B CHCTeMe UeHTpa 

Mace). Bas.uy Toro, =o ce~esae npe.unonaranoc& saMepRTb co CTBTHCTH~ecKoA 

TO~HOCTb~ ., 10%, pemeHO 6Nno nony~BTb sljM!leKTHBHOCTb 6onbWHX COBna.uaTen&HbiX 

C~e~HKOB ""'99%. Tal!:y~ JKe S~KTHBHOCTb JKenaTen&HO 6NnO nony~HTb OT 8HTHCOB-

na.uaTen&RNX c~e~HI!:OB .unn yMeHbweHHR ~acna noJKHNX aanycKoB. 

PaaMepN nnaCTH~eCI!:BX CUHHTHnnRTOpOB C~eT~BKOB npHBe.[leHN B Ta6riane 1. 

3aa~HT&nbH8R TonWBHB 6on&WB~ CllHHTHnnRUHOHHNX C~eT~HKOB no ny~KY 6Nna He06-

XOAHMOl! . .[lnR UOny~eHBB BNCOI!:Ol! 9~KTHBHOCTB . 0TaepCTHe B C~eTqHKe S3 6on&­

we, '!eM 9TO 6NnO He06XOAHMO .[lnB nponyCI!:BHBB ny'IKB nepBH'IHhlX IT -Me30HOB, 

~T06hl yMeHbWHTb 'IHCno nOJKHNX aanyCKOB C'leT'IHKB S 3 H3-38 B3BHMO.[leikTBHi! 

B CBHHUe Me )KAy S 3 R A 1. 

B I!:BJKAOM sa 6on&wax C'!eT'IHKOB, HMeawsx no.uo6awe KOHCTpyKUHH, scnon&­

aoaanac& .[lBB CZI3Y, HMnyn&Chl C KOTOphlX nocne cyMMHpOB8HBS1 36BOAHnHCb HB CXe­

MY COBna.ueHHi!. 0nTsqecKHi! KOHTBI!:T CZI3Y C nnacTaqeCKBM CUHBTHnnBTOpOM ocyme-

CTBnnncs c nOMOWb~ aaaensaoaoro Macna. B C'leT'IHKax S 1 , S 2 S4 , S7 , S8 

H A3 ( S 9 ), TBKJKe HMeBWHX no.uo6awe KOHCTpyKUHB H no O.UHOMy CZI3Y, OnTH'IeCKB i! 

KOHTBKT CZI3Y H nnaCTHKB 6wn BhlnOnHeH C nOMOWb~ CBeTOBOAOB. Ha pHC. 6 npHBe-

H S4 , pacnonoJKeH-

awe a6nsas ao.uopo.uaol! MHWeHH, 6wns c.uenaaw B r~pMeTH'IeCKOM scnonaeass s 

o6opyJlOB8Hhl B03JlYWHhlM nOJl.UyBOM (15-20 MM BOJlRBOrO CTOn6a), 'IT06hl BOCnpe-

nHTCTBOB8Tb nOU8Jl8HB~ B0Jl0p0Jl8 BHyTpb KOpnyca cqeT'IHKB. 

Bo acex cqeTqHKBX scnon&aoaanscb tj>OTOYMHO>KHTens THna 4>3Y-36. nnst K8JK.[lo­

ro 4>3Y non6Hpancn nensTen& no MBKCHMan&aol! aMnnaTyne csraana oT acToqHHKa 

Co 
50 

• 11a o6mero qgcna nposepeaawx TBKHM o6paaoM 4>3Y 6Nns OTo6paHbl nnst 

pa60Tbi ny'lwHe sKaeMnnSipw (oT6op ., 1/2). no.u6op nenHTenst aencn nps nocTo­

HHHOM TOKe qepea aero/3/. Tol!: qepea nenHTen& B pa60'IHX ycnOBBHX cocTaanstn 

3-4 Ma. 4acTb conpoTsaneasA nensTena 6wna wyaTspoaaaa eMKOCTBMH nna CTa6s­

n&aauHB aanpBJKeasa aa asx a ycnoasRX 6on&wol! aarpyaKB. Ycpe.uaeaawl! nna ae-

CKOnbKBX CZ13Y nensTen& noKaaaa aa psc. 7. 
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HaMepeHHe aljxj>eKTHBHOCTR C'leT'IRKos nposoannocb s ny'IKe rr- -Meaonos. 

Y3KHll ny'IOK C pa3MepaMH 20 X 20 MM
2 

Bbi.[lenS!nCll MOHHTOpHbiMH C'leT'IRKaMH. 31j>­

¢EKTHBHOCTb 60nbWHX C'leT'IHKOB H3MepHnaCb B TO'IKaX 1,2,3 H 4 CUHHTHnnl!TOpa 

( CM. CXeMaTR'I&CKHll 'lepTeJK 60nbWOrO CUHHTHnnl!IlHOHHOrO C'leT'IHKa Ha pH C. 8). 

Xyawall a~¢EKTRBHOCTb BO scex cny'lal!X COOTBeTCTBOBana TO'IKe J H 6~na pasHa 

98-99,5% ( CyMMapHal! 3~~eKTHBHOCTb o60HX 4>3Y) . nnl! ApyrHX TO'IeK, a TaKJKe Anll 

C'l e T'IHKOB He60nbWOrO pa3 Mepa, a ljxj>eKTRBHOC:b 6~n~ 99,5-99,7%. npn o6pa60TKe 

peaynbTaTos anH 6onbwnx C'leT'lHKOB ncnonbaosanacb cpeAHliH no rrnomaan a~~eK­

THBHOCTb, npRHl!Tal! paBHOll 99,0%. I1 3 MepeHHe a ljxj>e KTRBHOCTH npOBOARnOCb HeCKOllb­

KO pa3 C HHTepsanBMH ~0 speMeHR 2-3 He AeiTH , npH 3 TOM H3Me HeHH e 3~~eKTRBHOCTR 

60nbWHX C'leT'lHKOB B TO'lKe 1 He npe sbi W8ITO !:,.1%. 

nony'leHH8ll npn R3 Mepe HHH a~¢EKTRBHOCTell p83HRU8 SO Spe MeHR RMITYITbCOB 

C OAHOrO 4>3Y OT 'IBCTRU, npOWe iUilHX B p83HbiX MeCTBX 6onbWOrO CURHTHllllliUROH­

HOrO C 'leT'IRKa,, He npesbl wana 5-6 HCe K. npH H3MepeHRliX AnRH8 Ka6enell OT 4>3Y 

noa6 npanacb na pac'le Ta p e rac TpaunH qacTnu, npowe awax q e p e a cepeanay c una-

THnlll!IlROHHOrO C'leT'IHKa. 

AMnnHTYilB HMnynbCOB C 4>3Y 6hin8 TaKOll, 'ITO OKa3 anOCb B03 MOlKHbi M pa6o­

T 8 Tb 6 e a npensapnTenbaoro ycane HRll c ane KTpoaaoll arrnapaTypoll, RMe~well qys­

CTBHTe nbHOCTb 0,1-0,2 B. npn a~OM, OllHa KO, H8UplllKe HHe HB 4>3Y yCTBHaBITHBBnOCb 

s cero HB 100-200 B HHJKe nopora B036yJKJle HHll H COOTB9TCTBOB8nO K03~HUHeHTY 

ycnneHHR .. loB . 
HenpepbiBH~ll KOHTponb pa6oThl C'leT'IHKOB so speMl! H3Mepennll He 6bln soaMo­

JKea. noa TOMY Henoc pellCTBeHHO nocne H3Mepeanll · a~¢EKTHBHOCTell C'leT'IHKOB 6blnH 

npose.[le Hbl 'TeCTbi' - CHl!Tbl C'leTHhie xapaKTepHCTRKR p83ITH'IHbiX BKn~'leHHll aneK­

TpOHHOli annapaTypbi. 'TecTbi' nepHOilH'IeC KH KOHTponnposana c b so speMl! c e a a c os 

pa60Tbl HB yCKOpHTene. 

3. qepeHKOBCKRe C'leT'IRKH 

nnll ITOilBSneHHll Heynpyro pacC e l!HHbiX B BOJlOpOilHOll MHWeHH nonOlKHTenbHbiX 

fT -Me30HOB HCITOnb30B8ITCll ra3 0Bblll noporOBbli! 'lepeHKOBCKHll C'leT'IHK. 

KoHCTpyKUHll C'leT'IHKB, HMeswe ro )lnRHY )20 CM H BHyTpeHHHll llHBMe Tp 19 CM 

onnc aaa s pa60Te 141, rne o a nMeeT o6oaaa 'leHHe 2Cl. 
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4epeHKOBCKHA C'ieT'iHK aOn)l(eH 6bin perHCTpHpOBBTb fT - Me30Hbl B03MO)I(HO 

MeHbWero HMnynhCB H B TO )l(e BpeMg He perHCTpHpOBBTb ynpyro pBCCeRHHhle npo­

TOHbl. Pa60'iHM .ra30M B C'ieT'iHKe 6hin aTHnea npH aasneHHH 7 KrlcM2. n~sneaae 
B C'ieT'iHKe OCTBBBnOCb HeH3MeHHhlM npH BCeX HMnynbCBX. 3KCnepHMeHTBnbHO H3Me­

peHHOe npH aTOM aaaneHHH 3HB'ieHHe a~KTHBHOCTH qepeHKOBCKOrO C'ieT'iHKB ~ 

fT -Me30HBM C HMnynbCOM 4 faa/ C OKB3BnOCb pBBHbiM 99, 7%. llpH aTOM HMenOCb 

nnaTO no Hanpg)l(eHHIO HB ¢>3Y B C'ieT'iHKe 300 B. J.icnonbayg KOHCTBHTY k ang 

aaHHOrO C'iOT'iHKB ( k •2,2· I03 /5/), MO)I(HO Bhl'iHCnHTb Cpeaaee 'iHCnO QJOTOaneK-

TpOHOB D 

n = k sin 2 
() , 

rae () - yron qepeHKOBCKOrO H3ny'ieHHR. llng fT -Me30HOB C HMnynbCOM 4 fas / c 

n -I8 QJOToaneKTpoaoa. Ha aTHX aaHHhlX nerKo nony'iHTb, 'iTO npa aaaneaaa 

7 Kr/CM2 C'ieT'iHK HMen BbiCOKYIO aQJQJeKTHBHOCTb perHCTpBUHH fT -Me30HOB C HM­

nynbCOM ii:; 2 faa/c. rr -MeaoHbi MeHbmero HMnynbca oTceaaanacb aaanaaapyiO­

WHM MBrHHTOM CneKTpOMeTpa. llng npOTOHOB C HMnynbCOM 7 fas/C noporOBOe 

aaaneaae pasasnocb I5,8 Kr l cM2 • nonaoe Kona'ieCTBO aewecTaa s C'ieT'iHKe, aKnJO­

qag TopueBbie cTeHKH H aepKano, paaagnocb 2 r. 

HaMepeaae HMnynhca nepBH'iHbiX rr- -Meaoaos npoaasoaanocb c noMOWbiO no-

ao6aoro qepeHKOBCKoro C'ieT'iHKa, aanonaeaaoro aaOToM, TBK KBK noporosoe aasne-

fT -Me30HOB H3MepgeMbiX HMnynbCOB npH HBIIOnHeHHH C'ieT'iHKB aTHneHOM 

6bin0 HH)I(e BTMOCQJepaoro H pa60T8Tb CO C'ieT'iHKOM B aTOM cnyqae 6binO 6hl He-

yao6ao. 

llpH onpeaeneHHH HMnynbCB fT -Me30HOB noporOBhlA qepeHKOBCKHA C'iQT'iHK 

BKniO'iancg HB COBnaaeHHH CO CUHHTHnn91IHOHHhlMH C'ieT'iHKBMH, BhlaenRBWHMH ny'iOK 

qacTHU. CHHMBH aQJ!jJeKTBBHOCTb qepeHKOBCKoro C'ieT'iHKa B aaBHCHMOCTH OT aaane-

HHR B aeM, Mbi aaxoaana noporosoe aasneaae, aKCTpanonapyg aKcnepHMeaTanbHhie 

TO'iKH ao 3HB'i0HHH 3QJQJeKTHBHOCTH, pBBHOA HyniO. 06pa60TK8 peaynbTBTOB BenaCb 

( p - p 
0

) k c In 
A-{3 (2) 
A -a 

rae p - aasneHHe B aeneHHHX MaHoMeTpa, p 
0 

- noporosoe aasneaae B Tex )l(e 

aeneaesx, k - KoaQJ<PauaeaT1 npoaopueoaanbHhiA caeToc6opy B C'ieT'iHKe, A - aQJQJeK-
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THBHOCTb qepeaKOBCKoro C'IBT'IHKa npa 6onbWOM nasneaaa (aa ' nnaTo ' ), ~- s$­

~eKTBBHOCTb qepeHKOBCKOrO C'I9T'IHKa HB~e nopora perHCTpaUBH " -M930HOB, 

a - s~eKTHBHOCTb C'!eTqaKa npa nasneaaa p 

X OTa STa ~pMyna, CTporo rosopa, cnpasennasa nawb npu qysCTBHTenbHOCTH 

s neKTpOHHOA annapaTyp~ K OAHOMY ~OTOsneKTpoay, MO~HO HCnonb30BaTb ee npH 

xy,qweA 'IYBCTBHTenbHOCTH, ecna orpaHH'IHBaTbCH AaBneHHHMB, 6nH3KHMB K noporo-

BOMy. 

HaAna noporosoe nasneaae c nOMOillbJO ~opMyn~, csaa~saJOmeA noporosoe nas-

neaae CO CKOpOCTbiO perHCTpBpyeMblX '!aCTBU,M~ Ollpe,qenaeM CpeAHRA HMIIynbC "­

M930HOB/ S/: 

m2 

7 
0 

-4 t ( 8 
5,87. 10 (1 - --0-) --- 1, 033 + p 0 ) • 

273 760 (3) 

r,qe m2 
- KSa,qpaT MaCe~ perHCTpapyeM~X 'laCTHU B fss2, p 

2 
- KBa,qpaT HMilynb­

ca B (fss/ c)2, 5,87·10-4 - KOS~~HUH9HT, Y'IHTbtBaiOillHA UOKa3aTenb npenOMneHHH 

,qna aaoTa j ( D-1) 
2 !, 8- 6apoMeTpH'19CKOA ,qasneaae B MM pTyTHOrO CTOn6a, t O -TeM­

nepaTypa s °C, ''p
0
- noporosoe nasneaue s Kr /c~ (npesbtweaue aan aTMoc~ep­

HbtM). 

Ocaossaa norpewaocTb npa onpeneneaaa HMnynLca " -Meaoaos 6btna o6ycnos­

nesa aeTO'IHbtM aaaaaeM KOs~~uuaeaTa npenoMneaaa nna aa OTa, a TaK~e aeToqa~ 

CTbiO H3M9p9HHH AasneHHH B C'I9T'IHK9. 

11aMepeaabte c noMOillbJO noporosoro cqeT'IHKa HMnynbc~ B KaHane oKaaanacb 

paBHbiMH: 

4,10 :!:. 0,04 fss/c 

5,03 :!:. 0,05 

6,00 :!:. 0,04 

7 , 12 :!:. 0,06 

Ha pac. 9 naaa s KcnepaMeaTanbaaa Kpasaa nna onpeneneaaa rroporosoro nasne­

aaa aa 4 fss/c. 

4. 3neKTpOHHKa 

3neKTpOHHaH annapaTypa AnH 3aUyCK8 HCKpOB~X KaMep COBM9CTHO CO C'!9TqB­

KaMH ,qonlKHa 6btna 06ecrre'!HTb BbiCOKYIO S~9KTHBHOCTb perHCTpaUHH Cv6~THA, Manoa 
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qacno cny'lali8hlX coanaaeaHA H npoc'leToa, 'IT06bt caeCTH K MHHHMYMY aonon8HTenb-

HYJO aeonpeaene880CTb a peaynhTaTe, a TBK)I(e ManyJO aaaep)I(KY aanycKaJOmero HM-

nynbCB OT80CHTenbHO MOMeHTB npOXO)I(aeHHSI 'IBCTHU 'lepe3 K8Mepbl. 

EnoK-cxeMa ljlopMHpoaaHHSI aanycKaJOmero HMnynbca anSI HCKpOBhlX KaMep 

aa8a aa pac. 10. HMnynbCbi OT C'leT'IHKOa nocTynana 8a cxeMhl coanaae8HA qepea 

p83MH0)1(HTenH p H cyMMBTOpb1-pa3M80)1(HTenH C-P, KOTOpbte noMHMO caoax He-

nocpeaCTBeHHblX $yHKUHli - p83MHO)I(eHHSI H CyMMHpOBBHHSI - ocymeCTBnSinB TBK)I(e 

npeaaapHTenbHOe orpaHH'IeHHe 8MUnHTya. 0CHOBHhlM·H CXeMBMH SIBnMBCb - MOHHTOp­

HBSI M(Sl +S2+S4-Al) H MHoroKaaanbHBSI N(M+S3 + SS+ S6 +S7-A1-A2-A3-All), 

c Bblxoaa KOTOpoA carsan qepe3 cxeMy nponycKaHHSI nocTynan aa 3anycK HCKpOBhlX 

KaMep. Llae BCUOMoraTeilbHhle CXeMbl M + S8 H M +S9 cny)I(BnH anSI KOHTpOnSI 

ypoaHSI aoaopoAa H nono)l(eHBSI ny'IKa. HMnynbCbi c abtxoaoa cxeM coanaaeaaA 3a­

aoaanaca 88 nepeC'IeTHWe aeKaahl nC, 8 38TeM - 88 UH$pone'I8T810lllYJO M8lllH8Y 

UnM. 3anycK aceli YCTBHOBKH ocymeCTBnSinCSI OT HMnynbC8 C yCKOpHTenSI CXeMOli 

aopOT. Ha38a'le8He oTaenb8blX C'leT'IHKOB H 6onee noapo68oe onacaaae npaauana 

pa60Tbi ycTaHOBKH aa8o a pa60Te/ 1 I . Bee cxeMbl coanaaeaali 6hlnH co6paHbi H3 

Moayneli, pa3pa60T8HHblX a nB3 a 1964 r. 

JlaaHM KpBTKOe OllHCBHHe R83R8'1eHHSI H OC80BHblX napaMeTpOB OTaenhHblX 'IBC-

TeA aneKTpOHHOli annapaTYphl. 

Pa3MHO)I(HTena P H cyMMBTOpb1-p83MHO)I(HTena C-P, cxeMa KOTOpbiX npaaeae­

aa aa pac. 11, KpoMe pa3MHO)I(eHHSI HMnynhcoa o6ecneqaaaJOT npeaaapHTenbaoe orpa­

HH'Ieaae HMnynbcoa no aMnnaTyae. TaKoe aononHHTenbaoe orpaHH'IeHHe 6blno aeo6-

xoaHMO npa pa60Te C lllHpOKHM 8MllnHTyaHblM aaana30HOM HMny nbCOB, KBK B HameM 

cnyqae, BBHay HeaOCT870'1HOCTH OrpaHH'IeHHSI B ljlopMHpoaaTenSIX CXQM COBnaae8Hli. 

CyMMBTOpbt-pa3MHO)I(HTena anSI cyMMHpoaaHHSI 8Mnynbcoa c aayx ¢3Y a 6onblllHX 

CUHHTHnnSIUHOH8blX C'leT'IHKBX OTnH'IBnHCb OT p83M80)I(HTeneli nHlllb ao6aBO'IHblM 

conpoTHaneaaeM R 
12 

( nyHKTHpoM Ha puc. 11). Pa3MHO)I(HTena H cyMMB,TOpbt HMenH 

cneayJOlllHe napaMeTpbt : apeMSI H8p8CT8HHSl HMnynhCOB 3-4 HCeK; anaTenbHOCTh HMnynh­

COB 10 HCeK; MepTBOe apeMSI •y nopora Cpa68TblB8HHSI 30-40 HCeK; nopor Cp868Tb1B8-

HHSI 0,1-0,2 a; BMnnHTyaa H8 BblXOae y nopora Cpa68TblB8HHSI 0,6-0,7 B. HaKn08 

BblXOaaofi XapaKTepHCTHKH COCTBBnSin 10% OT mtoaaoro HMnynhC8. MO)I{f!Q 6btn0 no­

ny'IHTb 6onee Bb!COKYJO 'IYBCTBHTenbHOCTb pa3MHQ)I(HTeneli 0,05 B, OaHBKO, npH 3TOM 

88'1HH8na CK83blB8TbCSI 8eCT86HnbHOCTb nopora Cpa68TblB8HHSI. 

13 



CxeMhl eoBUilA9Hlll! H3 YHHBapeanbHbiX MOAynal! OUHellHbl B pa60Ta/B / • HeKo­

TOpbla xapaKTapaeTH.JtH exaM, H3MepadHhle aa Dy'IKe, npHBOAIITeH e / 7 I . Maoro­

ltllHanbHaH eXaMil (6 ~OpMHpOBilTenel! eOBUilAaHHl! H 4 llHTHeOBUilAaHHl!) OTllH'IIl­

naeb OT exaM, OUHellHHblX B /6/, llHWb 'IHcnOM MOAyllaA ~OpMllpOBilTel!aA H ltOllH'Ia­

eTBOM a naMaHTOB OT60pll B MOAyna eOBllllAaHHA-IlHTHeOBDilAaHHA. qyeeTBHTallbBOCTb 

~pMHpoeaTenal! eeax exeM no BXOAY 6blna paeaa 0,2- 0,3 e. P a3pemeaaa 2 r 

onpaAenHeMoe DllpllM9TpllMll TpllHC~OpMilTOpOB B MOAYllHX ~pMHpOBilTenel!, Allll eeex 

exaM, KpOMe MHOrOJtllHilllbHOII, 6bll!O pllBHO }0 HeaJt. Jlnll MHOrOKilHilllbHOA eXaMhl 

pa3pemeaae 2r 6bll!O Bhl6paHO paBHhlM 25 HeeK BBHAY BpeMeHHOrO pa36poea HM-

nyllbeos, nOCTyDiliOlllHX e 60llbmHx euaHTHnnmxaoHHhlX eqeT'IHKOB. MepTBhJe speMeaa 

BhlXOAHbiX AHeKpHMHHilTOpOB eXeM eoeTilBl!SllH 100 HeeK B eoOTB9TCTBHH e MepTBblM 

speMeHeM nC. npa OTHOeHTellbHO He60llbWOl! Allll euHHTBllllliUHOHHblX e'leT'IHKOB 31l­

rpy3Ke a eeaaeax pa60Tbl aa yexopHTene npoe'leTbl H3-3a MepTBhlx apeMaH 6blnH 

H93Hil'IHT9llbHbl. J1Mnynbe Hll BblXOJlllX exeM HMen OTpHUaTallbHyiO DOl!HpHOeTb, AllH­

T9llbHOeTb 10-15 HeeK H llMDllHTyJly 0,8-1,0 B. 

CxeMa nponyeKaHHll, npeJlcTasneaaaH aa pac. 12, o6eeneqasana npoxo*ueaue 

HMDyllbCOB C MHOrOKilHilllbHOl! CX9Mhl COBDilA9HHA Hll 311DYCK eX9Mbl DHTilHHSI ueKpo­

BbiX KllMep TOllbKO BO BpeMll e6poea ny'IKil Hll BOJlOpOAHYIO MHW9Hb. CXeMil npony­

eKilHHll OTnHpanaeb HMnynbeOM UllHTellbHOeTbiO 100-300 MeeK. C BblXOJlll eXeMbl 

nponyeKilHHSI CHHMill!Heb HMflynbChl flOllO*HTenbHOI! llOlll!pHOeTH e llMDllHTYJlOl! 2 B. 

Jlnll perHeTpllUHH HMnynbeOB CO exeM COBllllJl9HHI! 6bln HeDOnb30BilH pa3pa6o­

TilHHbll! B nB3 A9CliTHKilHilnbHbJI! nepeeqeTHbJI! npa6op Hll nonynpOBOJlHHKilX e Bhl­

BOAQM UllHHbiX Hll UH~pone'lllTb /8/ . B eoeTilB npH60pll BXOAHllH 10 nepee'leTHhlX Kll­

Hill!OB, eaeTeMil ynpllBlleHBll BBOUOM H BblBOJlOM UllHHhlX, UH~pOU9'18TiliOlllllSI MllWHHil 

THna UnM-1 a KOHTponbHhlll reaepaTop. OcaoBHhle napaMeTphl npa6opa: aMnnaTyua 

BXOAHblX HMDyllbCOB 0,5-5,0 a; JlllHTellbHOCTb BXOAHblX HMDYllbCOB 10-100 HCeK; 

9MKOCTb Kll*AOrO KllHilllll 107; MepTBOe Bp9Mll 100 HCeK. 

npa nourOTCBKe C'I9T'IHKOB H 3ll9KTpOHBOII annapaTypbl Hll ny'IKe 6bll!H H3M9-

peHbl 'nnaTo' no aanpll*eBHIO aa ~OTOYMHO*HTanSIX. Jlng acex 4>3Y nnaTo oxaaanocb 

He Meaee 200 B. Pa6oqee aanp!!*eaae Bhl6Hpanocb Hll cepeAHHe "nnaTo'. 

Ha pac. 13 H 14 npaaetteabl KPHBhle aattep*llHHbJX coanaueaaA AllH C'I9T'IHKOB 

S 3 H A 1 B MHOrOKilHilnbHOl! CXeMe, XllpllKTepH3YIOIUHX pa60TY COBUilJlllT9nbHhlX H 

llHTHCOBflllAilT9nbHblX MOJlynefi B 3TOI! CXeMe B pa60'IHX ycnOBHliX. JlnH CHSITHSI KpH-
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H A I cnsnranucb ua nyqoK, KOTOpbii! npoxonnn OKono uenTpa 

nnacTnqecKHX cunnTHnnnTopos. 

Yucno cnyqal!HbiX cosnaneuul! B MOHHTopuol! cxeMe npH uan6onbWHX aarpyaKax 

ua HMnynbce 4 fas/c cocTasuno 1%. Cnyqai!Hbie cosnanenuu cqeTqnKa S3 C MQ-

HHTOpOM, KOTOpbie MOrnH npHBOJlHTb K nO>KHbiM aanyCKBM, COCTBBnSIJIH 0,3% H 6bl­

nH o6ycnosneHhi auaqHTenbuol! cjlonosol! aarpyaKol! 6onbWHX CUHHTHnnRUHOHIIbiX cqeT­

qHKOB nepen BOJlOPOJlHOli MHWeHbiO. no YKB3BHHOl! npnquge nonyqHTb llOJlBBneHHe B 

xauane aHTncosnanaTenhuoro cqeTquxa AI 1 npeshiwaiOmee 1001 6hlno Tpynao. 

npocqeTbl B MHOrOKBHanbHOi! CXeMe, 06ycnosneaHble 6onLwoil aarpy3KOi! $3 

HB 4 fas/c, JlOXOJlHnH JlO 2%. cosnanaTenbHhie cqeTqHKH B MHoro-

Ka nanbnol! cxe Me 6binH aarpy>KeHbl ueauaqnTenbHO, 

nonnau aanep>KKa HMnynbca na aanyc~< ncKpOBbiX KaMep OT aneltTponnoil anrra­

paTyphi, BKniOqa u Ka6enH OT CUHHTHnnHUHOHHbiX cqeTqHKOB, COCTBBnsma 150 HCeK. 

5. AIIanoroshle nposonoqHble HCKpOBbie KaMep bi 

llnu H3MepeHHH HMnynbCOB npOTOHOB OT)laqu, BblneTBIOWHX Bnepen B na6opa-

10pHOi! CHCTeMe B yaKOM yrnOBOM HHTepsane ( •2° ), HBMH HCUOnb30BBnCH MBrHHT-

Hblli CUeKTpOMeTp, COCTOHWHi! H3 8H~llH3HpyiOWerO MBrHHTB THna Cn-40-E-1 C pa-

6oqei! anepTypol! 1200 x 15Dp MM2 H HHTerpanoM MariiHTnoro nonu oKono 2,2·106 ap­

CTen·cM H q eTbipex 6ecljJHnbMOBbiX UpOBOnQqllblX HCKpOBbiX KBMep, C'beM HH!jJOpMBUHH 

C KOTOpbiX ocymeCTBnS:tnCH C UOMOWbiO MBTpHU B3 ljleppHTOBbi X KOlleU auanorOBbiM 

c noco6oM. Yrnhi pacceRBWHXCH .,- -Meaonos, KaK y>Ke yKa3biaanocb, H3MepRnHCb 

CHCTeMOH H3 ABYX llpOBOnoqHbiX HCKpOBbiX KBMep C MBrHHTOCTpHKUHOHHblM CUOC060M 

C'beMa HH!jJOpMBUHH. 8hi60p JlBYX pa3UHqHbiX THUOB 6eC!jJHnbMOBbiX HCKpOBbiX KBMep 

B 3 KCnepHMeHTe 6bin UpOJlHKTOBBH OTCyTCTBH e M KO BpeMeHH npOBe)leHHH 3KCnepH­

MeHTB cseneuul! o npaKTHqecKol! pa60Te paanaqnhi X cncTeM nposonoqublx ncKposbix 

KBMep, HX npeaMyweCTBBX H HeAOCTBTKBX. AnanoroBblil MeTOJl C'beMa HH!jJOpMBUHH 

6bin Bb16paH, B qBCTHOCTH, ewe H UOTOMy, qTQ OH U03BOnHeT HMeTb 60nbWyiO rH6-

KOCTb B CUOC06ax npensapHTenbHOi! o6pa60TKH HH!jJOpM8UHH npH pa60Te CHCTeM 6ec­

ljJHnbMOBbiX HCKpOBblX K8Mep 6ea HenocpeJlCTBeHHOrO HCnonb30B8HHH B 3KCnepHMeHTe 

aneKTpOHHQ-BbJqHCnHTenhHOH MBillHH bl . 
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J1neR HCnOJib30BaHHR «!JeppHTOBbiX MaTpHU AnR C'beMa HHijlopMaUHU C HCXpOBbiX 

KaMep aaanoroBhiM cnoco6oM 6blna anepable npenno)l{eaa a pa6oTe/9/. nepabie pe­

aynhTaTbi, nony'leHBble aaMu npu paapa60TKe aaanoroablx KaMep, ony6nsxoaaBbl 

B /10/. HH)I{e 6yAYT U3nO)I{e8hl UTOrH UCCneAOBaHUR U pa60Tbl HCnOJib30BaBBOli HaMU 

CUCTeMbl aaanorOBbiX UCKpOBbiX KaMep. 

npUBUUll pa60Tbl «!JeppBTOBOli MaTpUUbl aaanoroaoA HCKpOBOli KaMepbl nerKO 

MO)I{BO noaSITb ua puc. 15a. Tox oT ucKpbl a KaMepe, npoTeKaR qepea yqacTox MaT­

puuhl, U3MeHReT aa aTOM y'laCTK8 Hanpaeneaue HaMarHU'IeHHOCTU «!JeppUTOBblX KOneu 

c npHMoyronhaoA neTneA rucTepeauca. nps nona'le Toxa C'IHTblaaauR no o6MOTKe 

B B MOMeHT B03BpameHUR nepeMarBU'IeHBhiX KOneu B nepBOHa'lanbBOe COCTORHBe B 

C'beMHOl! 06MOTKe C HaBOAUTCR 3,UC, nponopuuonanbHa!l 'IUCny nepeMarBU'IUBaeMblX 

xoneu. npeo6paaoablaag aenuquay aToro csraana a 'lucno, Mbl nony'IUM aenu'luay, 

nponopnuoaanbuy~ KOOpAUB8Te BCXpbl. Ha puc. 156 uao6pa)l{eBa «!JeppUTOBaR MaTpH-

ua, npenaaaaa'leHB8R An!! U3MepeHUR pa3HOCTU KOOpAUHaT B ABYX UCKpOBblX KaMe­

pax, T.e. yrna BXOAa 'laCTUD B yCTaHOBKy • .llnR pa60Tbl TaKOA MaTpHUbl, KaK BHA­

HO H3 pucyHKI\, HCKpOBble KaMephl AOn)I{Hbl UMeTb paaaonon!lpBOe DHTaHHe. Orpa­

HH'IeHHeM TaKoro BKn~'leHHR RBn!leTCR TO 06CTO!ITenbCTBO, 'ITO H3MepeHHR npoao-

ARTC!I TOnbKO nnR OABOrO 3HaKa p83HOCTH KOOpAUHaT, noaTOMy ang perucTpaUHH 

yrnoa BXOAa 'laCTHU B yCTaHOBKY B aaA8HHOM AHanaaoae CUCTeM8 H3 ABYX HCKpo­

BbiX KaMep non)l{ua 6h1Tb npenaapuTenbHO paaaepayTa ua onpeneneaahiA yron. 

J1a C006pa)l{eHuA. DpOCTOTbl MOHTa)l{a HaMH 6bln Bb16paH TUD MaTpHU, aao6pa­

)l{eHHbiA ua pac. 156. Bauny Manoro yrnoaoro paa6poca peracTpupyeMblX npoToaoa 

OTA8'1H AnR U3MepeHH!I aMnnHTyAhl BblXOABblX HMnynhCOB Mbl MO)I{eM HCnOnb30BaTb 

aMnnaTyAHbiA npeo6paaoaaTenb c o cpaaaaTenbB<J ae6onbWHM 'IHCnoM xaaanoa. 

Pa60'IUe MaTpHUbl, CMOHTHpOBaHHble no npHHUUny, nOKa3aHHOMy Ha pHc. 156, 

conep)l{al!H 175 ¢eppHTOBbiX xoneu MapKH BT2. B peaynbTaTe sccnenoaeasll nsaeli­

HOCTU Bbixonaoro csraana nps pa6oTe ua uarpyaxy c ManbiM conpoTaaneaseM (xa-

6e/Ib C BOnHOBbiM COnpOTUBneaueM 50 OM) 6bllla Bbl6paaa C'beMHaR uenO'IKa, H3Q-

6pa)l{eHHaR aa pac. 16. HanyxTsaaocTb, axniO'It!HHaR nocnenoaaTeJibao c BbixonuoA 

o6MOTKOli , cny)I{HT AnR yMeHbWeHHR anHRHH!I UBAYKTHBHOA COCTaBnRIOWeA BhiXOA­

HOli UeDH, aenH'IHHa KOTOpOA MeHReTCR B 3aBHCUMOCTH OT 'IHCna nepeMarHH'IeHBblX 

xoneu. Ha psc. 17 npuaeneaa aaaHCHMOCTb aMnnHTYAbl c ahlxonnoi! o6MOTKH MBT­

pHUbi OT 'IHCna nepeMarHU'IHBaeMblX KOneu. 
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KoucTpyKUHSI npoaorrO'iHbiX ncKpOBhiX KaMep, acnorrh30aaauhiX B 3KcnepnMeaTe 

!1llSI H3MepeHHSI HMnyrrbCOB npOTOHOB OT!1a'IH, H306pa)l{eHa Ha pHC. 18. 3aeCb 1 - CTeK­

llSIHHaSI paMKa, onpeaellSIIOIUaSI 3a30p HCKpOBblX KaMep, paBHblli 7 MM, 2 - BblCOKD­

BOllbTHblll npOBOllO'iHbll! 31JeKTp0!1, 3 - CbeMHblli (3eMllSIHOl!) npOBOllO'iHblli 31leKTpOA; 

4 - H30nnpyromaSI npoKnaaKa H3 c-reKna, 5 - anewaue MeTarrnaqeCKHe paMKH; 6 -

CTenKH H3 naacaaa, H30rrnpyromne o6beM KaMe phi OT aHemael! cpeabi; 7 - ra30Bbie 

pa3beMbl !11lSI 3anorrueHHSI H npoayaa "KaMepbl pa60'IHM ra30M; 8 - nnaCTHHa H3 H30-

1IHpyiOIUero MaTepaana JlllSI pa3MeiUeHHSI KOHTaKTOB BblBOila np<.>I\OllOK CbeMHOrO (3eM­

llSIHOro) 31leKTpOJla. KaMepa CKneena 3nOKCHilHblM KlleeM. nnn HHMOTKH 31leFTPOAOB 

Hcnonb3oaanacb npoaonoKa H3 6epnnnneaoli 6pou3hi anaMeTpOM 0, I MM, mar naMOT-

KH paaen I ,2 MM, naMOTKa o6oax 31leKTpoaoa npoH3BOilHnacb a aepTBKanbHOM na-

npaaneHHH ( KaMepa CO CbeMOM TOllbKO OllHOli KOOpllHHBTbl I ) • flaBCaHOBbl(! CTeH-

KH KaMepbl HMelOT TOlllUHHY 120 MHKpOH. Pa60'!Hl1 p83Mep KBMepbl paaeH 420x4J0Mllot 

B pa6oqel1 reoMe-rpnn 6binO npHHSITO pa3Memeaae KaMep nonapao (anSI H3Mepe­

HHSI yrna BXOila H yrna BblXOAH) ll8 paCCT05IHHH 100 CM Apyr OT Jlpyra. ilae KaMe­

phi H <jleppHTOBaSI MaTpHUa, pa3MCIUeHHa5l Ha paBHOM pllCCTOSIHHH Me)I{Jly HHMH, MOH­

T!ipOBallHCb H8 o6meli MeTallllR'ieCKOl! nllHTe, COCTaBllSISI OTJl(!llbHblli npH60p llllSI H3-

MepeHHSI yrnoa qaCTHU. 06mHl! BHA 3TOrO 61lOKa ll:306pa)l{eH H8 pHC. 19. ¢>eppBTD-

BBSI MaTp!iUa 6bllla CMOHTHpOBBHa TaKHM 06p830M, 'iTO OUHO KOllbUO COOTBeTCTBO­

F\8110 mary B KaMepe 2,4 MM (aBe npOBOllO'iKH). Ha OllHY li3 KaMep nOJlaBallCSI Bbl-

COKOBOllbTHblli li:MnynbC OTpHUaTellbHOH UOllS!pHOCTB, Ha JlpyryiO - nOllO)I{HT(!llbHOl! no-

1!SipHOCTII TaKOli )l{e <jlopMbl, TaK 'iTO npB OllHOBpeMeHHOM Cpa68TblBallBH llBYX KaMep 

OOIUHH TOK npoTeKall qepe3 o6e HCI<pbl B llBYX K8Mepax, npoXOilSI qepe3 COOTBeT-

c-rayromnli yqaoTOK ¢eppnToaoil MaTpHUbi. 

llHTaHHe KaMep OCyiUeCTDllSillOCb OT THpllTpOHOB THna Tfli-1-130/10, CXeM8 

llHTaHHSI OUHCaaa aanee. npn BCnOllb:JOBllllHH ll115l ITliTallHSI K8Mep 06bl'iHblX KOpOTKHX 

uMnynbcoa OKB3anocb oqeab TPYilllbiM nono6paTb yaoaneTnopnTenbHOe nna-ro no 

ll8Up5IlK(!HH!O llllSI npaBHllbHOH 3anHCH B <jlepp!ITO<lyiO MaTpHUy. 3TO 6binO CBSI3aHO 

r HBllH'!HeM a uenn 3anHCH napa3HTHbiX HHilYKTHBHOCTCII H eMKoc-reil. B MOMeHT 

llOHHKHOBeHHSI llCKp B nape KaMep B uenH 38nHCH nOS!BllS!l01"CSI BblCOKO'iaCTOTHble KD-

ne6a HHSI, KOTOpble nepeaaiOTCSI ua coceanne yqaCTKH MaTpHUbi 3a cqeT napa3BT-

Hb!X u enel!. AMnllHTylla TOKa, B03HHKalOIUllrO B COCellHHX U(!l1SIX, AOCTaTO'l!I8 llll5! 

nGpeMarHH'iHBBHHSI Konen. BcneacTane 3Toro onm6KH a H3Mepeann pa3HOCTH Koop-
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ARHaT OKa3~Ba~CH 60flbWRMR. llonWTKa orpaHR~HTb TOK 38URCR C llOMOWb~ co­

npOTHBneHHH . B nenu nposono~eK, noncoenuuu~wuxcu K MaTpune, ue nana nono~a­

TenbHbiX peaynbTaTOB, TaK KaK npoucxonuno pacwenneuue HCKposoro Kauana s6nuau 

3eMnHUoro 3neKTPOAa KaMepbl, ~TO TaK~e yxynwano TO~HOCTb. 

B e e 3TH TpynuocTH ynanocb ycTpaRRTb cneny~ll!HM o6paaoM. nocne npo6oH 

HCKpW B KaMepe cyweCTByeT B Te~euue 1 MCeK npOBOAHWHH Kanan, no KOTOpOMy 

MO~HO nponyCKaTb AOCTaTO~HO 'MenneHHblH' TOK aanRCH. J.tuljlopMaURH, aanRCaHH8H 

B MaTpRne B MOMeHT npo60H HCKpW, CTHpaeTCH 6noKHpy~ll!HM HMnynbCOM, KOTOpWA 

llOAaeTCH B 06MOTKY C~HTblB8HRH ~epe3 0,2-0,5 MKCeK nocne B03HRKHOBeHHH HCKpbl. 

3anHCb B MaTpHny OCJ)'WeCTBnHeTCH 'MeAneHHWM' TOKOM BWCOKOBOflbTHOrO HMnynb-

ca, ljlopMa KOTOpOrO UOKaaaua H8 npeMeuuoA nuarpaMMe (puc. 20). 

TaKHM o6paaoM ynanocb nony~HTb o~eub cTa6unbHbiA pe~HM aanucu n 6onb-

WOM HHTep~ane aMnnHTyA BWCOKOBOnbTHOrO HMnynbCa. MeTOAHKa 38UHCH 'MeuneH­

HWM' TOKOM nocne B03HHKHOBeHHH HCKpOBOrO KaHana 6wna HCUOUb30BaHa BUOCnen­

CTBHH B ljleppRTOBblX (nucppOBbl X) KaMepaX AnH YMHHbWeHRH ~Rena nepeMaruu~eHHblX 

KOnen, perucTpupyiOIURX KOOpAHHaTbl RCKp B KaMepe. TaK, UpH R3Me/leHHH aMnnuTy-

Ubi .,BblCOKOBOnbTHOrO RMnynbca Ha HeCKOnbKO KRnOBOUbT cpeAHee ~RCnO nepeMarHR­

'ieHHbli KOnen Ha HCKpy OCTananOCb llOCTOHHHblM H 6nR3KHM K eAHHRne/11 / • 3TO 

n aua~eTenbHOK CTeneua coKpawaeT KonaqecTno uucpopManua, nocTyna~weA c cpeppu-

TOBblX KaMep, 8 T8KlKe U03BOnHeT MeHHTb aMnnHTYAY BblCOKOBOflbTHOrO HMnynbC8 

n wapoKux npenenax. 

B auanoronwx ucKponwx KaMepax npe TaKOM cnoco6e nuTaUHH ycnonuH aanuc u 

H cquTWB8HHH B pa6o~eM BKU~~eHHH (oT HCKpW) npaKTHqeCKH He OTUH~anHCb OT 

ycnOBHA npH nona~e HMnynbCOB llHT8HHH uenocpeACTBeHHO Ha KOHT8KTbl ljleppHTOBOK 

MaTpHnbi, qTo cywecTneuuo o6nerqano Bbi6op onTHManbHbiX pe~HMOB. Ha pac. 21 

npeACTaBneHW 3aBHCHMOCTH BWXOAHOrO CHrHana C cpHKCHpOB8HHOrO yqaCTKa MaTpH-

nW OT H8UpH~2HHH llHTaHHH AnH pa3nH~IIWX lf'MnnHTYA HMnynbC8 C~HTblB8HHH H 6no­

KHpOBKH. 3aBHCHMOCTb 8MUJIHTYilW BWXOAHOrO CHI'Hana OT qucna KOnen npH aMnnH­

Tyue HMnynbca cquTbiBaHHH 3,5 KB npeAc-rasJieua ua puc. 17. War s O/lHO cpeppuTo­

s o e KOnbnO COOTBBTCTByeT H3MOHeHUIO KOOpAHHaTW HCKpbl B 0/IHOK 83 K8Mep 2,4 MM. 

B nepnouaqanbHOM napuauTe 3KCncpHMeHTa KaMepw 6binH BKmo~CHbi a pelKHMe 

uenocpencTneuuoro H3MepeHHH y rna OTKnoueuuH qacTunbi B auanuaupy1owe M Mar HH-· 

Te. JlnH e~TOrO nonOlKHTenbHbiH BbiXOQHOH HMnynbC C napbl HC:KpOBbiX KllMCp, pa3-
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M e iU e HHhiX nocne aHanKaapyiOmero MarHHTa, cyMMHponancg c oTpauaTenbHbiM BhiXOil­

HhiM HMnynbCOM C napbl H C KpOBbiX K8Mep, p83J>te1UeHHbiX llO 8 HanH3HpyiOIUero M8rHH­

Ta. npe llB8 pHTenbHbiH p 8 3BOpOT BTOpOl! napbl K8Mep (noc ne M8rdHT8) 6bln Bbi6peH 

H eCKOnbKO 6onbWHM, '19M JlnSI n e pBOll napbl K8Mep, II p e3 ynbTHpyiOIUHil nonO>KHTenr ­

Hbl li HMnyUbc C CY MM8TOp8, nponopUHOHBnbHbill no 8MnnHTylle yrn y OTKn OH e HHSI '!a<..­

THUbl B none aaanaaapyiOmero MarHHTa, nollaBancSI na 6noK aMnnHTyJlnoro npe o 6 p a-

30B8HHR Tnna 6An-5 (256 Kananon, pa6oqag 'IBC TOT a 2 Mru). YpaBHHBann e u eHbi 

OTC'I e Ta JlBYX M8TpHU JlOCTHrBROCb npH 3"T'OM H93 H8'1HTe nbHblM H3MeHeHH e M H n OJl-

60pOM napaMe TpOB c beMHbiX ueno'!eK. B npouecce sKc nepnMe nTa Bbi SICHHnoc b, 'ITO 

6onee Yll06Hbi M RBnSieTCR pe>KHM paa n e nbHoro C'IHTbiBBHHSI , noa aonRIOIUHil H 3 Mep SITb 

H e TOnbKO yron OTKnOHeHHSI '18CTHUbl B MBrHHTe, flO H OTJl e nbHO yron BXOU8 H B biXQ­

Jl8 H, T8KHM o 6 p830M, 6onee H8)leJKHO HJle HTH!j>HURpOB8Tb C 06biTHH. 

0KOH'I8TeRbH8SI norHK8 CHCT9Mbl 38UHC H H C 'IHTbiB8HHSI 6blna cnell)' IOUiel!. l.{epea 

0,3 MKCeK noc n e 3 8UYCK8 H Cp868TbiB8HHH HCKpOBbiX K8M e p H8 o6e lj>epp!!TOBbi e M 8 T­

pHUb l nOJl8B8 RH Cb HMUYRbCbl OT C 'IHTbiB8101URX THp8TpOHOB, UOilTB9p>KilBIOIUH9 nepBO­

H8'18nbHYIO HB MBrHH'Ie HHOCTb KOReU H 6nOKHpyromne , T8KHM 06pa3 0M , COCTOSIHR e MBT­

pHUbl BO Bp9 MSI npoueCCOB yCTBHOBneHHH TOKOB '! e pe3 HCKpbl B KBMepa x . nocne OKOH­

'IBHHSI UpOTe KBHHSI TOKB no C'IHTbiBBIOIUei! 06MOTKe M8TpHUbl H8 3 8)lHeM lj>pOHTe HM­

nynbC8 nHT8HHSI KBMep ( T • 3 MKCeK) npOB3BOilHR8Cb 3anHC b (nepeMBrHR'IHB8HHe 

y'IBCTKOB MBTpau, COOTBeTCTByiOmax KOOpllHHaTaM HCKp a KBMepax). Cpaay >Ke nocne 

OKOH'IBHHSI UpOTe KBHHSI TOKB '!epe3 06MOTKH MBTpHUbl HBMBrHH'IeHHOCTb BCeX K On e n 

H e 38BHCHMO OT e e OpH9HTBUHH U81l89T· llO ypOBHSI OCTBTO'IHOi! HBMBrHH'IeHHOCTH, H 

UOCne 3TOrO 3 8UHC BHH8SI HH4>opM8UHH MOlK9T Xp8HHTbCH B M8TpHUe JlOnroe Bpe MSI • 

.Qng npeo6paaonaaas aMnnaTyllhi caraanoa c paa nH'!HhiX MaTpnu ncnonbaona ncg 

OJlHH H TOT >KC 6noK B MnnHTYilHOro npeo6pa30BBTenSI. P e>KHM p a 60Tbl BMnJl.IITYilHOrO 

npeo6pa30BBT9RH 6biR Bb16paH TBKHM, 'ITO OH 6brn 3a6nOKHpOBBH no BXOilY npBKTH'I9-

CKH BCe BpeMR, 38 HCKRIO'IeHHeM BpeM9HB npBeMB HCCne)lyeMbiX CHrHanOB. l.{epea 

1500 MKC9K nocne Cpa68TbiB8HHSI K8Mep H 38UBCH HH4>opMBUHR B M8TpHU8X fiB BM­

nnaTyUHblll npeo6paaonaTenb nouanancSI HMnynbc, paa6noKaponaawul! ero axon, B 

qepea 2 MKCeK nocne sToro aanycKancR C'IBTbiBBIOIUHll THpaTpOH n e pnoll napbl Ka­

M e p. Caraan C nepnol! M8TpBUbl qepea p83BR3biB8lOIUHll UHOJl UOil8B8nCR HB BXOJl 8MUnB­

TYJlHOrO npeo6pa30B8T9RSI, BbiXOJl KOTOpOrO '!epe3 KniO'I UOJlBBBnCH BB nepeC'!eTHYlO 

cxeMy nc N!- I. AMnnBTYUHblll npeo6pa30B8Tenb, pa60TBBIUHl! B pelKHMe CaMo6noKH-
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poBKH, nocne aaanaaa sToro aMnyn&ca OK83hlBancH aa6noKHpoaaHBhlM. 4epea 

2002 MKCeK aa aMnnaTyaHhiA npeo6paaoaaTen& caoaa noaasancH paa6noKapy~maA 

HMnylihC, 3aTeM qepe3 2 MKC9K 3anyCKanCH C'li!ThlB8~illKA THp8TpOH BTOpol! napbl 

KaMep, accneayeMhlll caraan co aTopoA MaTpHilhl TaK>Ke '!epea pa3Bll3h1Ba~mall aaon 

noaaaancn aa axoa aMnnaTyaaoro npeo6paaoaaTenn, Bhlxoa KOTOporo '!epea Kn~'l 

B STO Bp9MH noaaaancg H8 nepeC'I9THy~ CX9My nC N! 2. 3aperHCTpHpOB8HHhle OT­

C'IeThl C nepaoA H BTOpOII naphl K8M9p BM9CT9 C HH$OpM8UH9ll C MarHHTOCTpHKUHOH­

BbiX KaMep ne'!aTanac& aaTeM aa 6yMa>Kay~ neaTy. nocne aanycita ycTaHOBitH ee 

axoa 6noKapoaancn OT noaTopahlx aanycitoa aa apeMH ao 2 ceK. 

Ha puc. 22, 23 npaaeaeaa 6noK-cxeMa annapaTyphl, o6ecne'IHBaiOmeA onacaa­

ay~ Bbime norHKy pa60Thl CHCTeMhl. Ha pHCYHK8X 24-28 npaaeaeHhl npHHUHnHalib-

Hhle CXeMbl OTaen&HbiX ee sneMeHTOB. 

nepea Ka>KnhiM ceaacoM pa60Tbi HCKpoahle KaMephl npoayaanac& CMec&~ 

(75% Ne + 25 Ne ) . npoaya npoaaaonancn 20-30 MHHyT. KaMephl HMena nnaTO no 

aanpH>KeHH~ a naanaaoae 4,5-6,5 KB. npx aanp!!>KeHHH ahlme 6 KB a · aeKOTOpbiX 

KaMepax aa'laaanac& cna6bie Kpaeahle npo6oa, ItOTophle, onaaKo, He perucTpapoaa­

nac& eme cacTeMoll 3anaca aa$opMauaa. Pa6o'!ee aanpH>Keaae Ha ItaMepax ahl6apa­

noc& B naana30He 5,0-5,5 KB. 3~eKTHBHOCTb K8Mep 38BHCena OT 'IHCTOThl HCn01Ih-

3yeMoll ra3oaoll cMeca a nonycKanoc& ee H3Meaeaae a npouecce sKcnepaMeHTa OT 

0,99 ao 0,95. 3~eKTHBHOCTb K8Mep KOHTponapoaanacb B SKCnepHMeHT9 '!epe3 10-20 

'IBCOB pa60Tbi, nn11 STOrO 'lepe3 K8Mephl HanpaBnHnC!I nepBH'IHblll ,- -Me30HHblll ny'IOK. 

nepeaanonaeaae KaMep CBe>KHM ra30M npOH3BOllKnOCb 06hi'!HO '!epe3 40-50 'IBCOB 

pa60Tbi. 

CneayeT OTMeTHTb, 'ITO ycToli'IHBOCTb pe>KHMa 3anuca 3aaacaT OT pa3HOCTH 

38Uep>KeK Cpa68ThiB8HHSI napbl THpaTpOHOB, nHTBIOillHX 6nOK HCKpOBbiX K8Mep • .Qng 

pa6oTbi noa6apanacb THpaTpOHbi, y KOTOpbiX pa3aaua a 3aaep>KKax ae npeahlwana 

30 HBHOCeKyHU • 

.Qng yMeHbWeHHSI 'IHCna $OHOBbiX HCKp 88 KBMepbl IIOU8B8nOCb nOCTO!IHHOe O'IH­

WBIOll!ee none . O'!HlllBIOll!ee none no 80 a ae CHH>Kano s~eKTHBHOCTh KaMep. Pa6o'!ee 

0'1Hlll8~ll!ee none 6bin0 Bb16p8HO p8BHbiM 60 B, npH 9TOM apeMSI nBMSITH K8Mep CO­

CTBBn!lnO ., 1,5 MKCeK. B pa60'IHX ycnoaa!lx 'IHCno cpa6aTbiBaaaA K8Mep, conpOBO)I{­

ua~muxcSI $OHOBbiMH HCKp8MH, He npeBbiWano 2-3%. non!!pHOCTb 0'1Hlll8~ll!ero non !I 

Bbi6upanaCb npOTHBOnOnO>KHOII nO:ISipHOCTH BbiCOKOBOnbTHhiX HMnynbCOB nHTBHH!I KBMep. 
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EbinO ycTaHosneao, 'ITO B pa6o'leM nono>KeHHH 6noKOB HCKpOBblX KaMep Mar­

HHTHoe none 8H8nH3Hpy10lll9rO M8rHHT8 He CK83blB8nOCb CKOnb-HH6yllb 38MeTHblM 

o6p830M H8 aMnnHTYilbl BXOilHblX CHrH8110B. npa 3TOM M8TpHUbl 6binH paCnOnO>KeHbl 

H8 paCCTOliHHR 80-100 Cll.! OT 06MI!ITOK MBrHHTa . 

Ha pRe. 29 noKaaaao pacnp €aeneaae yrnoa OTKnoaeHHll 'laCTHU, nony'leHaoe 

H8 npliMOM. ny'IK9 ( 6e3 OTK110H!IlOlll9rO MarHH Ta). llJRpHH8 pacnpeaeneHHSI B 3TOM 

cnyqae xapaKTepuayeT owu6KH B H3MepeHHR yrnos 'laCTRU, o6ycnoeneHHbte TOllbKO 

CHCT9MOli HCKpOBblX KaMep. nonymHpHHll 3TOrO pacnpeaeneHRSI H8 nonOBHH9 BblCOTbl 

p8BH8 3 Mp81l, 'ITO COOTB9TCTByeT OWR6Ke R3M9p9RHSI KOOpllRH8Tbl B HCKpC'BOli K8-

Mepe OKono 1,5 MM. Ha pac . 30 npaeeaeHbl pacnpeaeneHHll yrnoe OTKnoneHRll qac­

TRU nepBH'!Horo ny'!Ka B aaanaaapy10meM MarHHTe. Ywapenae pacnpeaenenall no cpas­

HeHRlO C pacnpeaeneHRBM, nony'IBHHblM H8 H90TKnOH9HH'OM ny'IKB, nO OU9HK8M MQ-

>KeT 6b1Tb 06b!ICH9HO HMnynbCHbiM pa36pOCOM ny'IK8 R H901lHOp01lHOCTblO nonS! 8H8-

nH3HpylOW9rO MarHHTa. 

Ha pac. 31 npaseaeno pacnpeaene HRe yrnoa OTKnoHeHRH npoTOHOB OTila'IR B 

accneayeMOM HaMH npouecce ynpyroro p a cce SIHHSI " -Me30HOB Ha npoTCHax Hasaa, 

n011Y'I9HH09 B OllHOli H3 3KCn03RUHli npH HMnynbC9 nepBH'IHbiX "- -M930HOB 4 fae/c. 

3aMeTHOe ywapenae a Toro pacnpeaeneHH R no cpaBHeHHlO c pacnpeaeneHHeM, nony­

'IBHHblM H8 nepBH'IHOM ny'IK9 " -M930HOB, 06b!ICHSI9TCSI llOBOnbHO 3H8'1HTenbHOli He­

OilHOpOilHOCTblO MarHHTHOrO nOllSI 8H8nH3Hpy10lll9rO MarHHT8 B pa60'!el! anepType. 

npH Ha6ope CT8THCTHKK yCT8HOBK8 pa60Tana HenpepblBHO B T9'19HH9 H9CKOnb­

KHX coTeH '!acoe. Bee norH'IBCKKe aneMeHTbl, o6ecne'!HB810ll1He ynpasnenae pe>KRMOM 

3anKCH H C 'IHTbiB8HKH KH¢0pM8UKH, pa60T811K 6e30TK838HO. 0CT8BnS1118 >KenaTb nyq­

wero CT86KllbHOCTb pa60Tbl 8MnnHTYilHOrO r!peo6pa30B8 T 911Sl (K3M9H9HHSI U9Hbl OT­

C'I9T8 B Te'!eHHe cyTOK aoxoaanH ao 2-3%). OanaKo e nawax ycnoeastx, Koraa 

pa3HOCTb OTC'19TOB nepeoro H BTOpOrO 6nOKOB RCKpOBbiX K8M9p anSI '18CTHU 113 yn­

pyrOrO nRK8 6bt118 6nR3K8 K HY1110, 3TO 06CTOSIT911bCTBO 6bt nO HeCyllleCTB9HHbiM . 

6. MarHHTOCTpHKUHOHHbte KaMepbl 

MarHHTOCTpRKUHOHHble KaMepbl, acnonb30BBHHble B a KcnepaMeHTe, 6hlnH npea­

BapHTenbHO OnHC8Hbl B pa60Taxf1 • 12 / . npKHUHn pa60Tbl KBMep H Cb9M HH4JOpM8UHH 

c HRX MO>KHO nerKo noHHTb H3 pHc. 32. ToK paapHaa KaMep, TeKymHll no npoeo-

21 



TIOKaM 060HX sneKTpOAOB B COOTBeTCTBY~WHX MBCT8X CTpHKUHOKH~X neHT B036y~Aa­

eT HMnynbCbl Ae<jJOpMaUHH, pacnpOCTpaHBIOWHBCII K KORUaM neHT CO CKOpOCTb~ 3BY:­

Ka. llp!! npOXO~AeHHH HMllYTibCa Ae<jJopMaUHH BayTpB CbBMHOA KaTyWKB B Hell B03-

HHKaeT sneKTpH"'eCKHA HMnyTibC Sa C"'eT o6paTHOrO MarHHTOCTpHKUHOHHOrO s¢¢eKTa. 

J1HTepean BpeMeHH Me~AY aanyCKOM KaMep~ B llOHBneHBeM CBrHana Ha CbeMHOA Ka­

TYWKe nponopUBOHaneH COOTBeTCTBy~weA KOOpAHHaTe HC!tp~. 

MaraaTocTpBKUHOHHble KaMepbl Anll peracTpanua ,.- -Meaoaoe, pacceuaa~x 

Ha3aA B ,.- p -paCq!llHBB, npoeKTHpOBanBCb KaK OAHOTpeKOBOA DpB60p. llo ycno­

BHIIM reoMeTpBH ycTaHOBKB qepe3 KaMepbl He06XOABMO 6blTIO nponyCTHTb ny"'OK nep­

BB"'H~X IT- -Me30HOB, He Bbl3b!Ba!l BX Cpa6aT~BaHB!I • .lln11 aTOrO BHyTpb 06beMa 

Ka~AOA KaMep~ BKneasancg neaonnaCTOB~A UHnHHApl 12l. llpoeepKa B03MO~HOCTB 

pa60Tbl c neaonnacTOBbiM nanHHAPOM B KaMepax npOBOAHnacl, Ha ny"'Ke . KaMep~ 

3anycKanHCb OT qaCTHU, npOXOAHBWHX B o6naCTH UHnHHApa, Ha6n~AeHHII BenHCb BH­

ayanbHO H C !lOMOWb~ sneKTpOHHKH . 0TCyTCTBHe KOOpABHaT, COOTBeTCTBY~WBX nne­

maAR uunBHApa, a TaK~e npo6oes no era o6paay~meA CBBAeTenbCTBOBano o HaAe~­

aoll pa60Te KaMep. KaMepbl AOn~Hbl 6binB o6naAaTh AOCTllTO"'HOA TO"'HOCTb~ onpe­

AeneHHII KOOpABRaT Anll HaAe~HOil peKOHCTpyKUBH TpeKa, Bb!WeAmero B3 MHWeRB, 

a TaK~e BbiCOKOl\ s<jJ<jleKTHBHOCTb~ All!! yMeHbJl!BHHII A01101lHHTenbHblX HeonpeAeneH­

HOCTell B <jJH3H"'eCKOM peaynhTaTe. B XOAe SKCnepHMeHTa B~!ICH!InaCb He06XOAHMOCTb 

KOHTpOnHpOBaTb <jJOHOBY~ 3arpy3KY KaMep H BBOAHTb COOTBeTCTBY~WBB nonpaBKH. 

B aTOM pa3Aene 6yAyT onucaHbl xapaKTepacTBKB KaMep H sneKrpoaaoll annapaTypbl 

Anll CbeMa HH<jJOpM8 UHH C KaMep, C~weCTBeHH~B B 110CT8HOBKe <jJH3 H"'eCKOl\ 3aA8-

"'H, a TaK~e p!IA TeXHH"'eCKHX AeTanell, onymeHHblX, el 1 I H I 12 1. 

C1>eM caruana c KaMepbl ocymecTengncg c noMOWb~ MarRHTOCTpHKUHOHHOll nea-

Tbl WHpRHOil 1 MM B T01lWHHOll 0,1 MM H3 MaTepaana K -50¢> (50% Co H 50% Fe ) 

H KaTyWKil H3 200 BHTKOB M eAHOl'O npOBOAa D SManeaol! H30/lllUHH AHaMeTpOM 0,05 MM • 

.llnuua KaT'ylliKH 6bina pasHa 2 MM. CxeMa C1>eMa ltH<jJOpMaUHH npHBeAeRa Hll pnc.32. 

Curuan c JliaTymeK Ani! KOOpAHHaT :r , ATIII KOTOphlX M8l'HilTOCTpHKUHORHaH neHT£1 

H8KTiaAbiB8TI8Cb H8 383eMTI<!IIHbJe sneKTpOAbl KaMep, C llOMOWblO 50-0MROI'O Ka6en11 

PK-18 noAnaanc!l Ha ycunuTenb. Curnan c KaTyllleK Koopn n na T y , ATI!I KOTOpbtX 

neHTa HaKnllAblDilnaCb H8 BbiCOKOBOTibTHble STIP.KTpOflbl K8M1~p, n e peJiltiVHICII Hfl K8-

6enb qepea paaAeiiHTeJib RbiH TpaucljlopMa-rop . 
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neHTbl H COOTBSTCTBYIOIUHe HM aneKTpO.Qbl 6blnH H3onHpOB8Hbl Apyr OT Apyra 

cnoeM nascaaa TonmaaoA 120 MK. HaA MaraaTOCTpHKUHOHHOA neHTOA ua paccTOHHHH 

0,5 MM paaMemanacb aniOMHHHesau aaKna.QKa, aaaeMneaaau .QnH KOOp.QHHaT x H 

aeaaaeMneaaau .QnH Koop.QHHaT Y 

UHOHHOli neHTbl. 

, cny~amaH .QnB :3KpaHHpOB8HHB MarHHTOCTpHK-

Paa.QenaTenbHble TpauctjlopMaTopbl, acnonbaosasmaecu .QnH Koop.QHHBT y 

ycTpaHHnH npo6oli C BbiCOKOBOnhTHOrO anaKTpO.Qa qepea MBrHHTOCTpHKUHOHHyiO neHTY 

a C1oaMHYIO KaTywKy AO aMnnHTYAbl BbiCOKosonbTHOro HMnynhca naTaHHH 8 KB. 

TpaactjlopMaTOpbi HaMaTbiBanHCb H8 ljleppBTOBbla KOnbua C p. • 1000 B HMenH B n ep­

saqaoA 06MOTKe 22 BBTKa H BO BTOpaqaoA 30, npB STOM aMnnHTy.Qa Ha BXO.Qe Tpaac-

4!opMaTopa 6hma pasaa 

ua Jta6enh. 

8MUnBTy.Qe H8 BbiXO.Qe C1>8MHOA KaTyWKH, aarpy~eHHOA 

Or~r MarHBTOCTpBitll.BOHHOA naHTbl ocymeCTBnHnCH B rena a npB tO • 600°C. 

Pe~M =~ara: Bbi.Qep~lta npu t
0 •600°C 30 MHuyT. AMnnuTy.Qa HMnynbca OT 6na-

~aawero K KaTymJte 1tpau KBMapbl 6blna pasaa 15-20 MB a OT .Qanbaero KOHua Ka­

Mepbl (sa paCCTOHHBR 50 CM) 7 MB npB 8MUnBTy.Qa BbiCOKOBOnbTHOrO HMnynbCa 

5-6 KB. Jlnu OT~ra npa 500°C aMnnaTy.Qa yMeHbwanacb s 6-7 paa, .QnH OT~ra 

npu 7000C 

6bmo ua 

B 2 paaa.npa aTOM aaTyxauue HMnynbca no .Qnaae npa OT~re 600°C 

30% 6onhwe, qeM . B cnyqae OT~ara npa T aMnepaTypax 500° a 700° C . 

Kaqec Tseuuo uccne.Qosancu PHA ljlaKT,opos , snausmax ua aMnnHTYAY caraan a : yMeHb­

w euae TonmHBbl nascaua c 120 .QO 20 MK ysenaqasano aMnnaTy.Qy B 2 paaa ; y c ­

TBBOBKa aniOMBBHeBOli B8Kn8.QKB UO.QHBMBna BMnnBTYAY BB • 50%; CHnbHOe HBT~e­

HHe MarHHTOCTpHKnBOHHOA neHTbl aaaquTenbHO ocna6nuno CBraan, H B pa60Te n e s­

TS 6blna cna6o aaTHHyTa. 

Jlnu pa60Tbl 'npaaaaKa' (eM. ua~e), a e o6xo.QHMoro .Qnu p era c Tpauaa ljlaKTa 

npoxo~.Qeaau qepea KBMepy 2 B 6onee qaCTBil, BBlKHO 6bi n o nonyqaTb MBn bl e OT­

palKaHB H c araana OT KOBilOB neBTbl. Jlnu ocna6neaaa OTpa~euaoro c araana c KBlK.Qo­

ro KOBUS n aHTbl 6blnO YCTBROBneHO no .QB8 .QeMn4lepa. Jlnu pa3Hb1X Ma TepaanOB, H3 

KOTOpbiX H3 rOTOBnHnBCb .QeMncpepbi , OTpBlK8HHbiA CHraan C OC TBBnBn OT HCXO.QBOro: 

.QnB c suaua 20-50%, .QnB peaaabl 10%, .QnH 4leTpa 3-4%. B aKcn epaMe aTe acnonb·­

a osanacb .QaMnljlepbl u a 4leTpa. 

nonHBH 6nOK-CX8M8 an aKTpOHBKH .Qn H p a60Tbl C MarHHTOCTpHKUHOHRbiMH K8 Me­

p8MH npase.Qeaa sa puc. 33 . 
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l1MnynbC, ynpBBllSIIOll!Hli 3BnyCKOM 3ll9 KTpOHHKH HCKpOBbiX KBMep , OllHOBpeMeH­

HO • OTKpbiBBeT' BOpOTB o:ISI BCeX KOOpllHHBT. C BbiXOilB BOpOT HllYT CHf"HBllLI , BKlliO­

'I BIOWHe BCe KlliO'IH, H HMnynbCbl r e HepaTOpa C 'IBCTOTOli 10 Mf"U HB'IHHBIOT C'IHTBTb­

C SI n epec'!eTHbiMH cxeMaMH acex 4-x KOOpllHHaT. CarHanbi, nocTynaiOwHe c HCKpo­

B biX KBMep '!epe3 yCHllHT e nH, '3aKpbiBBIOT' COOTBeTCTByiOll!He BOpOTB H Bb!Kll!O'IB-

JOT KllJO'IH. '-iHCllO OTC'!eTOB HB nepecqeTKBX nponOpUHOHBllbHO COOTBeTCTBY!Oll!HM KO­

OpllHHB T BM. 

llnH TOf"O 'IT06bi H36BBHTbCSI OT HBBOilOK, OC06eHHO BO BpeMSI aanycKa liCKpO­

BbiX KBMep, yCHllHTenH OTKpbiBBllHCb llHll!b HB 100 MKCeK CTp06HpyJOIUHM HMnyllbCOM 

cnyCTSI 15 MKCeK nocne aanyCKB KaMep. llnH TOf"O 'IT06bi pa60'IHli p83Mep KBMep 

COOTBeTC TBOBBll no BpeMeHH C Tp06HpyJOJ:.(eMy HMnynbCy, C'beMHbie KBTYWKH HB KaMe­

pax paaMewanHcb Ha paccTOSIHHH 7,5 CM OT 6 nH>Kaliwe ro pa6o<tero KpaH KaMep, 'ITO 

H COOTBeTCTB OBBllO BpeM9HH 15 MKCeK. 3a 3 TO BpeMSI HBBOilKH, B03HHK8BWHe B O 

apeMH aanycKa KaMep, aa TyxanH oo npaeMneMoli a enH'IHHbi ~ 100 MKB. 

B cnyqae npaxooa 2-x H 6onee HMnynbCOB H a cxeMy nopoT a 3TOii cxeMe 

Bb!p868TbiB8llCSI HMnyllbC 'npH3H8K8', KOTOp blH nepell8B8llCSI B nepeC'!eTHyJO CTOllKy 

H BMeCTe c KoopoHHaTaMH ne<taTancH c noMOll!bJO UOM. 

l1MnynbCbi, COOTBeTC TByJOIUHe n1060i! KOOpllHHaTe, C'IHTBllHCb TpeMSI nepecqeT­

HbiMH ll9K81l8MH, eMKOCTb KOTOpblX 6bill8 llOCTBTO'IHOH llllSI H3MepeHHli BO BCeM pa-

6o'!eM 06'beMe K8Mep. B TOM cnyqae, KOf"llB B K8KOll-nH60 H3 K8Mep He 6b!ll0 HCKpbl 

BO BpeMSI 3BTIYCKB, llH60 C Hf"HBll C KOOpllHHBTbl 6b!ll HellOCTBTO'IeH llllSI cpa68TbiB8HHSl 

BOpOT, COOTBeTCTByJOll!He nepeC'!eTHbie oeKBAbl nepenOllHSillHCb H tjlaKT nepeHOllH9HH SI 

p e rHC TpHpOBBllCSI llOM. 

llnH TOf"O 'IT06bi llHKBHilHPOBBTb nOCllellCTBHSI B03MO>KHOll HeCT86HllbHOCTH TpH­

r epOB B CXeMe BOpOT, B KB>KilOM UHKlle yCKOpeHHSI n e pell HB'IB!IOM c6pOC8 Hy'IK8 HB 

MHW9Hb Ha yKB38HHbie TpHrrapbl nOil8B8llCSI HMnyllbC, B03Bp8ll!8BWHll HX B HB'IBllb­

HOe COCTOSIHHe. 

OpaaeaeM napaMeTpbi OTilellbHhiX qacTe ll 3lleKTpOHHOli annapaTypbi. 

CxeMa tjlopMHpoaaHHSI CTpo6HpyiOwero HMnynbca npHaeoeaa Ha pHc. 34. CxeMa 

aanycKanaCb nOllO>KHTellbHbiMH HMnynbCBMH C aMnllHTYAOll 5-6 B, 'lyBCTBHTe!IbHOCTb 

no BXOAY 6blll8 paBHOll 2-3 B. C BblXOilB CXeMbl 'leTbipe HMnyllbCa C BMnllHTYilOli 

+5B H AllHTellbHOCTbJO 100 MKCeK, 381lep>K8HHbie OTHOCHT 9 llbHO aanyCKBJOll!ef"O HM­

IIyllbCD aa 15 MKCeK, Ka6eneM PK-19 nepeaaaanHCb Ha cooTaeTCTBYJOWHe ycanaTenH. 
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Ha yeHnHTenb eH!'HBllOB e HeKpOBblX KBMep, H306palKeHHbtll HB pHe. 35, nOCTy­

nanH eH!'HBllbl OTpHUBTellbHOII nonS!pHOe TH e BMnneTyaoll 5-20 MB. Koa <!>ciJeuHeHT 

yeHneHHSI 6btn pBBe H 103, MBKeeMBllbHBSI BMnneTyliB HB BblXOLte OTpHUBTellbHOII no­

nS!pHOeTH - 4-5 B. TpeTHII KBeKBll, pa60TBBWHII e OTee'!KOII, npBKTH'!eeKH He npo­

nyeK a n OTpalKeHHble HMnynbe bt, KOTOpbte, B xyaweM enyqae, HMenu aMnnHTyay 

• 1 MB HB BXOLte yeHllHTenl!. HMnynbebt HB BbiXOll yeHllHTenll npOXOliHllH llHWb npH 

HB llH'IHH eTp06Hpy;owero e HrHana. 

CxeMa «jlopMHposaTe nSJ sopoT, npeaeTaBneHHBSJ HB pHe. 36, e noMOWbto TpHr­

r e poB «jlopMepOBBllB HMnynbe, OTKpbtBBBWel! eOOTBeTe TBytom el! Kll!O'I (pee. 37}, Ha­

'IBllO eMnynbeB e osnaaaao e npeXOliOM eMnynbeB 3anyeKa, KOHeU eOBllBliB ll e Bpe­

MeHe M npHXOliB eH!'HBllbHOI'O HMnynbea e ReKpOBOII KBM e pbt , AMnllHTYliB Bb!XOLIHOI'O 

HMnynbea eoe TaBnSJna 9s. C KonneKTopa TpHOliB T 2 RMnynbe bJ •npH3HBKa•, npaKTR­

q ee KH p B BHbt e no BMnneTyLte BXOliHblM eH!'HBllBM, eenH B KBMe p e 6 btll0 2 HllH 6 onee 

HeKp , noeTy n a ne HB n e p e e'!e THy to eTOIIKy, B 3BTeM HB UnM. 803Bp81lleHRe e XeMbl 

B HB'IBllbHOe eoeTOl!HH e oeymeeTBlll!nOeb HMnynbeOM e6poea (n03 eURll 6 a ) n e p e a 

HB'IBllOM HBBe Lte HHll n y 'IKB HB MHmeHb, B TBKlKe MOI'llO o eymee TBlll!Tbe SI Bpy'IHYIO 

KH OllKOI! e6poea, 4yBe TBHTe nbHOe Tb TpHrrepOB B eX0Me nen an Beb llO B03MOlKHOe TH 

M e HeMB llbHOII, 'IT06bt e a 6 elKBTb llOlKHbiX e pa68Tb!BBHH A OT 6onbWHX HBBOLIOK npH 38-

n yeKe Re Kp OBbl X KBMe p, 

CxeMa r eaepaTopa HB 10 M l'U BMeeTe e p a 3MHOlKRTenl!M H RMnyn b e o s a a 'le ­

T btpe K OOpliiiHB T bt np11 seaeaa HB pee . 38. K a ne 6 poBKa ueHbt o T e '!e T a r e HepaT o p a n po­

R3BOliMnaeb B pa6o'!RX yenoBHSIX Bbtnen e HeeM yaK o ro ny'IK B '!BeTH U , npoxoaSIIlliiX 'le­

pea KaMepbt , e noM o lllb to TOHKHX e uRHTifnll l!URDHHbJX e'!e T 'IHK OB. Eb!na n oe Tpoeaa aa­

BHeHMOeTb 3Bperee T p llpOB8HHOA K OOpliHHBTbl OT paee T OSIHH SI liD COOTBe T CT Bytomer o 

eqeT'IHKB . 0Te'!eT bl X OpOWO llOlKRnHCb HB npSIMb!e, HMeBIIIH e OliHHBKOBblA HB Kll OH 

nnSI pa3HbiX neHT B npenenax OIIIH 6oK R3MepeHHii . Ha p a e . 39 n pH BeneHbi aaHHbie 

KanH6pOBKH KOOpliRHBT 

npRBeneM Tenepb liBHHbJe , nony'!eHHble B pa60'IHX yenOBHl!X Ha ny'!Ke , XapaK­

TepH3ytoJllHe KOOpAHH8THYIO TO 'IHOeTb , a«jl«jleKTII BHOeTb H •c6o 11• B K8Mepax. 

C llOMOillblO CKpemeHHbiX npo«jJRnHpytollliiX e'!eT'IHKOB, HM8BIIIH X n n aeT RK H T On­

llli!HOH 1 MM , anSI npoeepKH KOOpAHHBTHOH TO'IHOCT H 6blllH CHl!T bl paenpeneneHHSI OT­

C'!eTOB no KoopaHHa T aM. Ha pae . 40 H 4 1 npaeeneubt paenpeneneHH SI anSI KaMepbi 1. 

Lln SI KaMepbt II paenpeneneHHSI 8H8ll0l'H'!Hbl , nony111HpHH8 Ha nonyBbleOTe 1 MM 
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xopomo eornaeye T eSI e n o nyqeHHOl! B 112/ e TO'!HoeTbiO 0,6 MM. Hanaqae B pae npe­

nen eHHH 3Ha'!HTenbHbi X OTKnoae aal! o 6'bSieHSinoeb ' e 60SIMH' ( e M . HH>Ke). T o 'IHOe Tb 

H3MepeHHSI yrna Onpenen Sinae b paee TOSIHH e M M e >Kny KaM e paMB B npR 6 a 3e 340 MM 

B pa60'!BX y e nOBH SIX B K OOpllHHaTH OH TO'!HOe TH 0,6 MM 6 hin a pasHa !_2,5 Mp an. C 

UOM OUlb!O MarHHTOe TpHKUHOH HbiX KaMep 6 bJnH H3 M e p e Hbl KOOpllHHa THOe H yrnOBOe 

paenpe aene HBSI ny'!Ka n e pBH ' IH biX 11- -Me 30HOB, x o pomo e oanaaaJOUIHe e paen pene­

n e HHSIMH, nony'leHHbiMH e UO MOUlb !O npo<jlHnHpy!OUIHX e'!e T'!HK OD. 

3 !j><jleKTHBHOe Tb M a rHRTOe TpRKUBOHHOl! KaMepbl MO>KHO pa36HTb Ha UOnHy JO ( eOB­

M e eTHO e a n e KTpOHBKOli) B e o6e TBe HHO a <jl<jle KTHBHOe Tb aeKpOBOll KaMepbl. 3<jl<jleKTH B­

HOe Tb e OBMeeTHOrO e p a6aTblD8HBSI KaMep B n yqK e 6 bina pasHa 98%. nonHHSI a<jl!j>eK­

THBHOeTb llBYX KaMep npa H3Me p e HRB B n y qKe onpenengnae b KaK OTHOUle HHe '!Rena 

epa6aTbiBaHHll KaMe p 6 e3 n e penonHeHIISI no n1060ll H3 KOOpABHHT K nonHOMY '!Heny 

3anyeKOB. nonHaSI a <jl<jleKTHBHOe Tb 38 BHe ena OT <jloHOBOll 3arpy3KH BBHAY M e HbUiel! 

a <jl<jleKTBBHOeTH perHeTpaUHH ABYX OAHOBpeMeHHbiX He Kp H B3MeHS!naeb OT 94 ,[10 97%. 

K eo>KaneHHIO, <jloaoeaSI 3arpy3Ka MarHHTOeTpHKUHOHHbiX KaMep B a Ken epHMeH-

Te 6bina llOBOnbHO BbleOKOll. noaTOMy eymeeTBOBana 3Ha'!HTenbHaSI B e pOS!THOe Tb T O-

ro, '!TO B enyqae ynpyroro p a eeeSIHBSI Ha3all MarHHTOeTpHKUHOHHbie KaM9pb1 OKa>KyT­

eg 3arpy>KeHHbiMH <jlOHOBblM Tpe KOM H 6yneT 3a<jlHKe RpOBaH HeBepHblll OTe'!e T - • e 6 o l\ '-

- 6e3 nepenonaeHBSI KaKoll-na6o KOOpAHHaTbi. Onpeneneaae '!Rena 'e6oea' OKa3 a -

noeb HenerKoll 3ana'!ell. BHaqane '!Keno 'e6oea' onpeaenSinocb DpH 3aDye Ke He-

KpOBbiX KaMep OT qaeTau, He np0menmax B pa6o'!eM o6'beMe KaMep (npomenwax 

'lepe3 'nSITaKH' - neHonnaeTOBble UHnHHilpbi). 3a 'e6oa' B 3TOM enyqae UpHIIHMa­

naeb aepOSITHOeTb epa6aTbiBaHHSI XOTSI 6b! OllHOll KOOp,I:IRHaTbl. npa 3TOM, 'IT06bl He ­

Kn!O'!HTb HepaBHOMepHOeTb e6poea qaeTHU Ha MHWeHb, 3anyeK oeymeeTBnSineSI He OT 

nepaol! MOHHTOpHOll qaeT>IUbi, a OT TaKOli, '!T06bi npoHeXOilHnO OllHO epa6aTbiBaHHe 

KaMepbl 3a 2-3 UBKna ( 3anyeK OT MOHHTOpHOll nC). nony'!eHHOe TaKHM DyTeM "!He ­

no • e6oen' H3MeHsmoeb OT 20 no 60% B pa3HbiX eeaHeax pa6oTbl H Haxoaanoeb , 

nO-BH,[IHMOMy, B pa3yMHOM eornaeHH e <jlOHOBOll 3arpy3KOll H BpBMBHBM naMSITH K8-

M9p, paBHbiM DpH pa60'!9M O'!HU1a!OU19M none 60 B 1,5 MKeeK. 0AHaKO HenocpeAeTB9H­

H09 onpeaeneaHe 'e6oea' npa 3anyeKe oT qaeTHU, npoweawax qepe3 BbtneneaHoe 

Y3KHMH eq~T"!HKaMH onpeAeneHHOB MBeTO B K8M9pe, H Onpe,~:~eneHHe BBpOSITHOeTH 

nO>KHblX OTe'!eTOB aano AnSI ABlleTBHTBnbHOrO '!Rena 'e6oea' B 3 pa3a MeHbWy!O 

aenH'!HHY. no-BBilHMOMY' yKa3aHHYIO BblWe pa3HHUY MO>KHO 06'bSieHHTb llBYMSI npH'IH-
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HBMH: B03MO*HOCTbiD npaBHnbHOrO OTC'IeT8 npH HBnH'IHH ~BYX TpeKOB B K8Mepe H 

B03MO*HCCTbiD 'noe~BHHSI' !j>OHOBOA HCKpbl pa6oqeA HOKpoi!. 

7. CroAKa reaeparopoa BbiCOKOBOnhTHblX HMnynhCOB ~nSI nHTBHHSI 

6eccjlanbMOBblX. HCKpOBblX npOBOnO'IHblX I{BMep 

EnoK-CXeMa CHCTeMhl nHTBHIISI 6ec!j>HnbMOBblX npOBOnO'IHblX HCKpOBblX KB-

Mep npe~CTaeneaa HB pHC. 42. Ha pHC. 43 npHBe~eHa !j>OTOrpacjlHSI CTOAKH nHTBHHSI. 

CucreMa o6ecne'IHBana cjlopMHpoaaaHe BhlCOKoeonbTHbiX HMnynbcoa, aeo6xo~HMbiX 

~nSI pa60Tbl 6eC!j>HnbMOBblX K8Mep, 8 TBK*e HMnynbCOB C'IHTblBBHHSI ~nSI pa60Tbl 8H8-

nOrOBblX K8Mep MBrHHTHOrO cneKTpOMeTpa. 

Ha MarBHTOCTpH!tllHOBBhle KaMephl HK-1 H HK-2 no~aaanacb BblCOKoeonbTHbie 

HMnynhCbl OTpHUaTenbHOA nongpHOCTH. Ha KB*~YID napy aHanoroahlx HCKpOBblX Ka-

Mep no~aaanHCb BblCOKOBOnbTHhle HMnynhCbl nonO*HTenbHOA H OTpHJl8TenbHOA nonS!p­

HOCTH O~HHBKOBOA !j>opMbl. 

'lro6bl He ocno*Hl!Tb cxeMy reaepaTopoa BhlCOKOBOnbTHblX HMnynbCOB !j>aao­

HHaepcHbiMH HMnynhCHblMH Tp8HCcjlOpM8TOp8MH H HMeTb BblCOKOBOnbTHble HMnynbCbl 

nonO*HTenbHOA H OTpHUBTenhHOA nonapHOCTH,HaMH B Ka'leCTBe aneMeHTOB, KOMMy­

THpy!OlilHX BblCOKOe HanpSI*eHHe, 6b!nH Bbl6paHbl BO~OpO~Hhle THpaTpOHbl TfH-1-130/10. 

Bo~OpO~HblA THpaTpOH y~o6eH B aKCnnyaTaUHH, HO HMeeT 60nbWYID aa~ep*KY cpa6a­

TbiBaHHSI, onpe~enlleMyiD B OCHOBHOM epeMeHeM aa*HraHHll npOMQ*YTKa CeTKa-Ka­

TO~. Jlng HeKOTOporo yMeHbWeHHll HeCTa6HnbHOCTH 3a*HraHHSI H epeMeHH nO~*Hra 

THpaTpOHa HaMH HCnOnb30BanaCb HeCKOnbKO yeenH'IOHHaSI aMnnHTy~a H ynyqweHHaSI 

KPYTH3Ha !j>poHTa no~*uraromero HMnynbca. 

Ha Ka*~oa nape aHanoroeblX KaMep epeMeHHOA paa6poc Me~y nono*HTenb­

HblM H OTpHUaTenbHblM BblCOKOBOnbTHbiMH HMnynhCaMH He ~On*eH 6b1Tb 6onbme 

20-25 HCeK. Jlnll 3TOA uenH no~6HpanHCb THpaTpOHbl nonapHO TaK, 'IT06bl BpeMeH­

HOA paa6poc Me*~Y HMnynhcaMH B Ka~oA nape He npeBblWan yKa3aHHOA eenH'IHHbl. 

Ebmo aaMe'leHo, 'ITO npH ~nHTenhHOA aKcnnyarauHH BblCOKOBOnbTHhlX HMnynhCHblX 

reHeparopoa epeMenHoi! paa6poc Me*~Y nono*UTenbHhlM H OTPHIIaTenbHblM HMnynb­

caMH yaenH'IHBanCll H MOr ~OCTHraTb 100 HCeK. nepe~ KB*~b!M CQBHCOM pa60Tbl 

npoeepS!nHCb BpeMeHHble paa6pOCbl Me*~Y HMnynbCaMH C KB*~OA napbl THpaTpOHOB. 

npa npeBblWQHliH BpeMQHHOro paa6pOC8 25 HCeK THpaTpOHbl 3aMQHSinHCb. 
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npa ~opcapoaaHHH HaKana nonorpeaaHHH KaTona H reHepaTopa aonopona ape­

MeHHoA paa6poc Me~ny HMnynbcaMH yaengqaaaeTCH c TeqeHaeM apeMeHH auaqHTenb-

HO 6biCTpee. B CBH3H C 3THM nnSI o6ecneqeHHSI CTa6anbHOA pa60Tbl aaanorOBblX 

KaMep a, cnenoaaTenbHO, MarHHTHoro cneKTpoMeTpa, HaKanbl nonorpeaaTeneA xa­

Tonoa H reHepaTopoa aonopona THpaTpOHOB TfH-1-130/10 He ~pcHpoaanHcb • 

. llnS! llHTBHHSI 6nOKB aanycKa THpaTpOHOB H 6nOKOB CqHTbiBaHHSI HCnOnb30BanHCb 

npOMblWneHHble cTa6H3HpoaaHHble BblnpSIMBT&nH BYC-1 B BBC-1. 

naTaHHe aaonoa naMn fH-30 a THpaTpOHOB TfH-1-50/5, 6noxa aanycxa THpa-
~ 

TpOHOB H 6nOKOB CqBTbiBaHHSI ocymeCTBnS!nOCb OT BbiCOKOBOnbTHblX BblllpS!MBTeneA 

n¢, a aHonoB THp8TpOHOB TfH-1-130/10 - OT BbiCOKOBOnbTHOrO BblllpS!MHTenH 

YnY-1M (yHHBepcallbHaSI npo6aaaaSI ycTaaoaKa). 

BpeMSI paaorpeaa THpaTpoaoa Tfl1-1-50 / 5 -· 3 MHa, TfH-1-130/10 - 4 MHH. 

BblCOKOBOnbTHbiQ BblllpS!MBTenH BBC-1, n¢, YnY-1M BKmoqanBCb qepea pane Bpe­

MeHH PBT-1200/220, ycTaaoaneaaoe aa BblneplKKy a Teqeaae 5 MHH. HMnynbc aa-

nycxa c MaoroxallbaoA cxeMbl coananeaaA qepea cxeMy nponycxaHHSI nonaaancSI Ha 

6noK aanycxa THpaTpoaoa. npaHnanaanbHaSI cxeMa 6noKa aanycKa THpaTpOHOB npen­

cTaaneaa aa pac. 44. nepable naa xacxana cxeMbl npencTaanSIIOT co6mo aanepTbie 

6noxaar-reHepaTopbi aa naMnax 6B2n. 06a 6noxaar -reHepaTopa HMeiOT aHonHo­

KaTonay~ o6paTHy~ caSI3b. C aaonaoA aarpyaxa BToporo 6noKHHr-reaepaTopa qepea 

eMKOCTb C8 CHHMBeTCSI HMnynbC OTpHUaTenbHOA nonS!pHOCTH nnH CHHXpOHH38UHH. C 

nnHonaoA Harpy3KH BToporo 6noxaar-reHepaTopa qepea paanenaTenbHbiA KoHneH­

caTop C14 HMnynbc nonaaancSI aa aanepTy~ paapSinay~ naMny fl1-30. 3apSinHa!l 

eMKOCTb C 20 pa3p!!lKanacb, H HMnynbC OTpHUBTenbHOl! nonSipHOCTH C BMllnHTynol! 

3-4 KB nonaaanCSI Ha 6noK THpaTpOHOB. 

npa aanycxe nepaoro 6noxnHr-reHepaTopa BMnynbCOM c aMnnaTynol! 4-5 B 

H nnaTenbHOCTb~ HapacTaHH!I 5-6 HCeK apeMSI aanaanbiBBHH!I BblxonHoro aMnynbca 

He npeBOCXOnHT 8- 1 0 HCeK C ~pOHTOM HapaCTaHHSI 4 HCeK. Y BTOpOrO 6nOKHHr­

reHepaTopa 3TH aenaqHHbl paBHbl 2-3 Hcex. BpeMSI aanaanbiBaHHH Kacxana Ha naM-

ne fH-30 paBHO 10-12 HCeK. 

BpeMSI aanaanblBBHH!I BbixonHoro aMnynbca· acero 6noKa aanycKa 20-25 Hcex. 

nepenH!ISI naHenb ynpaaneHHSI cToAKol! c 6noKoM aanycxa THpaTpOHOB a 6noKoM cqa­

TbiBaHH!I llOK83aHa Ha pHC. 45, BHn 3THX 6nOKOB CaanH - pHC. 46. 

lln!! C'beMa HH~OpMaUHH C ~eppHTOBblX MaTpHU aHanorOBblX KaMep npBMeHSI­

nBCb naa 6noxa cqHTbiBaHHSI. 
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OpHHUHnHanbHSSI cxeMa 6noKa C"!HTbiBaHHSI npeacTasneHa Ha pHc. 47. Oepsbre 

TPH KacKaaa 6noKa aHanorH"!Hbi K8CK8Jl8M B 6noKe 3anycKa THpaTpOHOB c He3HS"'H­

TenbHbiM H3MeHeHHeM HOMHHanoa HeKOTOpbiX conpOTHBneHHH H eMKOCTeif. Tpe6osa­

HHSI K BpeMeHHb!M X8p8KTQjJHCTHK8 3THX 6nOKOB HQ T8KHQ lKQCTKHe, K8K )lnSI 6nOK8 

3anyCK8 THp8TpOHOB, ll03TOMY naM!lbl, H OC06eHHO fi1-3Q, pa60T8!0T B o6ner"!eHHOM 

pelKHMe. Oocne)lHHl! K8CK8Jl 6nOK8 C'IHTb!B8HHSI C06paH H8 BOJlOpOJlHOM THp8TpOHe 

Tfl1-1-50/5. 

11MnynbC C 8HOJlHOl! Harpy3KH fi1-3Q OTpHUSTenbHOH nonSipHOCTH nepeBOp8"1H­

B8QTCSI Ha nonoJKHTenbHb!H C llOMOU!biO HMnynbCHOrO Tp8HCtPOPM8TOp8 Ha 2-x CKneeH­

HbiX !jleppHTOBb!X KOnbU8X C HapylKHb!M JlHSMeTpOM 9fl8 MM, 06MOTK8 - 14 BHT­

KOB Ka6enSI PK-19. C JlBYX napannenbHbiX .,rxoaos HMnynbCbi oTpHuaTEnbHoil nonSip­

HOCTH noJlaiOTCSI Ha tiJeppHTOBbie MSTpHUbi K8lKJlOH napbi aHanorOBbiX KaMep. OcuHnno­

rpaMMa C'IHTbiBSIOll!ero HMnynbca npHseaeHa Ha pHc. 48. <l>oTorpa¢HSI BToporo 6noKa 

C 'IHTbiBBHHSI npeacTasneHa Ha pHc. 49. 11Mnynbc c 6noKa 3anycKa nocTyna eT Ha HM­

nynbCHbiH Tp8HC <jJOpM8TOp 6nOK8 THp8TpOHOB. 11MnynbCHblli Tp8HC<jJOpM8TOp XOpOll!O 

BHJleH H8 <jJOTOrpa<jJHH (pH C. 50). 11MnynbCHbJH TpaHC<jJOpM8TOp H8MOT8H Ha <jleppHTO­

BOM KOnbU ~ C HapylKHbiM JlHSMeTpOM 179,0 MM H BHyTpeHHHM JlH8M9TpOM 111 MM 

Ka6eneM PK-1 H HMeeT ll!eCTb o6MOTOK no 7 BHTKOB B KalKAOH. OepBH'!Hll SI o6MOT­

Ka - MeJlHBSI onneTKa Ka6enSI. BTopH'IH8SI - BHYTpeHHHH npoBOJlHHK Ka6enSI - npHcoe­

JlHHSieTCSI K npoMeJKyTKSM ceTKa-KaTOJl THpaTpOHOB Tfl1-1-130/10. 

0pHHUHnHanbH8SI cxeMa 6noKa THpaTpOHOB npeacTaf\neaa aa pHc. 51. C nepaoro 

H ll!e CTOrO THpaTpOHOB BbiCOKOBOnbTHb!e HMnynbCb! OTpHUSTenbHOH nonSipHOCTH no­

CTynaiOT H8 HCKpOBb!e K8M9pb1 11K-1, 11K-2 C MSrHHTOCTpHK\(HOHHblM CbeMOM HH<jlop­

M8UHH. 

Co BToporo THpaTpOHa Bl>ICOKOBOnbTHbiH HMnynbc nonolKHTenbHOH nonSipHOCTH 

H C TpeTbero THp8TpOH8 Bb!COKOBOnbTHb!H HMnynbC OTpHUSTenbHOH nonSipHOCTH no­

CTynaiOT Ha nepsy10 napy aHanoroBbiX KaMep. 

C '19TB9pTOrO H llSITOrO THp8TpOHOB Bb!COKOBOnbTHb!e HMnynbCb! nOnOlKHTenb­

HOH H OTpHUSTenbHOli nonSipHOCTH llOCTynaiOT H8 BTOpy!O napy 8H8nOrOBblX K8Mep. 

<l>oTorpa<jJHSI n e peaHeH naHenH 6noKa THpaTpOHOB npeacTaaneHa Ha pHc. 52. Oapa­

MeTpbi Bb!COKOBOnbTHb!X HMnynbCOB H8 aneKTp0Jl8X HCKpOBb!X KSMep Cneay!Oll!He: 

8MllnHTYJl8 - 5,5-6,0 KB, nepeJlHHH <jlpOHT 8Q- 1QQ HCeK, )lnHTenbHOCTb - 1 ,Q MKCeK . 

3aJlep~Ka 6nOK8 3anyCK8 H 6nOK8 THp8TpOHOB - 200 HCeK. OepeJlHHli <jlpOHT H8 COr­

naCOB8HHYIO H8rpy3KY C THp8TpOHOB 20- 3Q HC9K. 
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OcuannorpaMMbl BblCOKOBOIIhTHblX HMnynbcoa: 

a) 6e3 npo60SI HCKpbl B KaMepe; 

6) c npo6oeM HCKpbl a KaMepe npe.ncTaaneabl sa pac. 53. 

npa aanaJKHBaHHH annapaTypbi H npoae.neaHH aKcnepHMeaTa cToAKa reaepaTopoa 

BblCOKOBOnbTHblX HMUynbCOB C 6noKaMH C'lHTblBaHH!I pa6oTana CTa6HIIbHO H Ha,[leJKHO. 

8. 0CHOBHble BblBO,[lbl H3 OllbiTa· aKCnnyaTaUHH 6eCijlHnbMOBblX KaMep 

0cHOBBbl8 npeHMyllleCTBa 6ecljlHnbMOBblX UpOBQnO'IHblX HCKpOBblX 

KaMep B ljlH3H'I9CKOM aKCnepHM9ST9 - Manoe Bp9MSI 05pa60TKH C06biTHA, OTHOCH-

TenbSaH npoCTOTa s sa.neJKHOCTb annapaTypbl aaa6onee nonao acnonb3YIOTCH B pa-

60Tax, r.ne H3Mep!leTCH 6 onhwoe qacno co6blTHA H aaanaa co6biTHA nposaao­

.nsTC!I aneKTposaoA Bbi'IHCnHTenbHOA MawssoA. B sameA pa6oTe ocsoasol! MeTo.na­

qecKoA 3a,[la'leA 6blnO BblHBneHHe TeX TPYAHOCTeli, KOTOpbie MOI'YT BCTpeTHTbCSI npH 

pa60Te 6eCijlHnbMOBblX HCKpOBblX KaMep B Uy'IK9 B ycnOBHHX, 6nH3KHX K T9M, B Ko­

TOpblX HCUOIIb3yiOTCSI ljlHIIbMOBble KaMepbl. 

OnbiT pa60Tbl c 6ecljlsllhMOBbiMH KaMepaMH B aameM aKcnepHMesTe noKaaan, 

'iTO OHH C ycneXOM MOI'yT 3aMeHHTb ljlHIIbMOBbl9 KaM9pbl, npaKTH'IQCKH He yxy.nma­

IOT TO'IHOCTH pel'HCTpaUHH H, BBH,[ly OTCYTCTBHSI ~OTOannapaTOB H COllyTCTByiOmeA 

HM annapaTypbl, 6onee npocTbl H sa.neJKsbi B pa60Te. 

Te Tpy,[!HOCTH, KOTOpble BCTpeTHnHCb HaM UpH pa60Te C 6ecljlHnbMOBblMH npo­

BOnO'IHbiMH HCKpOBblMH KaMepaMH, 6blnH o6ycnoaneHbl B OCHOBHOM 60IIbWOA ljlOSOBOA 

aarpyaKoA Mal'HHTOCTpHKUHOHHblX KaMep. Tpy.nsocTH coa.naaano TaKJKe OTCyTCTBHe 

B nHTepaType OllblTa pa60Tbl C aaanol'OBblMH H Mal'HHTOCTpHKUHOHSblMH KaMepaMH 

a ny'IKe. Haw aKcnepHMeHT 6bln nepBblM, npOBO,[lBMblM TaKoA MeTo.nsKoA. 

EcnH acKniO'IBTb B3 paccMOTpeHBH BnBHSHH 60IIbWHX ljloHOBblX aarpyaoK, TO 

aljlljleKTBBHOCTb KaMep COBMQCTHO C aneKTpOHBKOA 6blna ,[lOCTaTO'IHO BblCOKOA (99% 

.nnH 0T,[l911bHOA KaMepbl). 3TH ,[laHHblQ nonyqesbl B ycnOBHSIX ManoA 3arpy3KB H CBe­

JKeA pa6o'leA CMeCB B KaMepax. 0.nHaKO 3a 4-5 CYTOK pa60Tbl o6ma11 aljlljleKTHBHOCTb 

BCeX KaMep MOrna na.naTb sa HeCKOIIbKO npoueHTOB, 'ITO o6~HCHHnOCb B3M9H9HBeM 

napaMeTpoa pa6o'leA CMecu B TeM, 'ITO Mbl pa60Tans a6naaH Ba'lano 'nnaTo' no 

aanpHJK9HHIO .nnH BCKpOBblX KaMep. no.n06HblA peJKHM pa60Tbl, KO!',[la KaMepbl pa6o­

TanH UpB UOCTOSIHBOM HanOnHeHBH, 0'19Hb Hey.no6es BBHAY He06XO,[lHMOCTH 'laCTOI'O 
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H3MepeHHSI 31jlijlBKTHBHOCTH KaMep. nng TOI'O 'IT06bl o6ecne"HTb DOCTOSIHCTBO 31jlijleK­

THBHOCTH H ~pyi'HX napaMeTpOB HCKpOBblX KaMep, *enaTenbHO HCDOnb30BaTb BO Bpe­

MSI pa60Tbl DOCTOIUIHblA npo~yB KaMep pa60'19A CMeCbiO. 

TaK KaK aMnnaTy~a CHI'Hanoe, CHHMaeMhlX c HCKpOBblX KaMep, 6b!na ~OBOnb-

HO ManoA ( OC06eHHO 3TO OTHOCHTCSI C Mai'HHTOCTpHKUHORHbiM KaMepaM) Re06XOAHMO 

6blnO ~enaTb COOTBBTCTBYK>WYIO 3neKTpORHYIO annapaTypy ~OCTaTO'IHO DOMeXOyCTOA­

'IHBOA. KpoMe CTp06HpOBaHHSI CHI'HanOB ~ng Mai'RHTOCTpHKUHOIIHblX KaMep OKaaanOCb 

He06XO~HMblM cne~HTb 3a TwaTenbHblM BbiDOnHeRHeM MOHTa*a, QC06eHHO COe~HHB­

HHA Me*~Y 6noKaMH 3neKTpOHHOA annapaTypbl HCKpOBbiX KaMep. BBH~Y cneuBcjlBKH 

pa60Tbl HaweA yCTaHOBKB ( Cpa6aTbiBaRBe C'IBTbiBaiOWBX TBpaTpOHOB nocne Cpa6a­

TbiBaHH!I BCKpOBblX KaMep) HMenaCb Heo6XO~HMOCTb B03BpaweHBSI BCeX TpHI'I'epOB 

B aaqanbllbie cocTO!IHHH nepe~ aaqanoM c6poca ny'!Ka). 

EeaycnoBHO Ba*noA npH pa60Te KaMep B o~noTpeKOBOM pe*BMe !IBnHeTCH 

B03MO*IIOCTb onpe~enSITb 'IHCnO aanyCKOB, B KOTOpblX '19pe3 KaMepbl npomno ~Be B 

6onee 'laCTHUbl. K CO*aneHHIO, B nameM cnyqae CHCTeMa C 'npH3HaKOM' OKB3Bnacb 

Hey~OBneTBOpHTeflbHOA BBH~y HeBblCOKOI! 3cl>cjleKTHBHOCTH npH pei'HCTpaUBH MROI'HX 

'!aCTHU B KaMepaX. no-BH~BM.OMy, HBB60nee y~OBneTBOpHTenbHblM peWeHHeM SIBnHeT­

CSI yCTBHOBKB ~BYX KaTyWeK HB Mai'HHTOCTpHKUHOHHOA neHTe/13/, CyMM3pHblA OT­

C'IGT C KOTOpblX ~ng O~HOA BCKpbl ~On*eH 6b1Tb paBeH DOCTOSIRHOI! eenH'IHHe ~ng 

~BHHOI! neHTbl. 

Cne~yeT OTMeTBTb, 'ITO ~nB H CKpOBblX KaMep, npe~HaaHa'leHHblX ~nB p e i'H­

CTpauHH MHOI'HX Tp91COB, RY*HO pa60TaTb C neHTaMB, HMeK>wHMH Manoe 3aTyXaRHe, 

a TaK*e HMeTb XOpOWee ~eMncjlHpOBBRHB OTPB*eHHbiX OT KOHUOB neHTbl CHI'HanOB, 

'IT06bl nony'UITb y~OBneTBOpHTenbROe OTHOWeHHe none3HblX CHI'HBnOB K nO*RblM. 

OnhlT pa6oTbl ycTaHOBKH noKaaan, 'ITO ~nB o6nel''!eHHH aaan&aa sccne~yeMhlX 

C06b1THA B yMeHbweRBH cjloROBOI'O MaTepHana npH pei'HCTpBUHH TpeKa '!aCTHUbl Heo6-

XO~HMO HCDQnb30BaTb DO MeHbmeA Mepe 3, B nyqme 4 HCKpOBblX KaMepbl (AnSI yee­

nR'IBRBSI 3cjlcjleKTBBBOCTH 6noKa, pei'HCTpBpyK>Wei'O DpSIMOI! TpeK). 

CscTeNa n&TaBBH HCKpOBblX KaMep pa60Tana BDOnH e BaAB*BO B o6ecne'IHBa-

na BblCOKYIO HX 3cjlcjleKTHBHOCTb. 3a BCKniO'!eRBeM npOBBpKH 3aAep*9K TBpaTpOHOB 

AnSI aaanOI'OBblX KBMep B 3aM9Hbl BX B cnyqae He06XO~HMOCTB CHCTeMa DBTaHHSI 

ae Tpe6oeana Apyrax peryn&poeoK B aanaAOK. 

nng aaanOI'OBbiX KaMep, KpOMe BCDQnb30B8HHOI'O HaMH BKnK>'!eHHR, MO*HO npeA-
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no)KHTb paanu"!Hbie aapuaHTbl 6onee cno)I{Hb!X <jleppHTOBbiX MBTpun. TaK, HB puc. 54 

UOK838H8 CXeMa BK11ID"'eHHH M8TpHUbl A11H H3MepeHHH p83HOCTelt KOOpAHHBT 060HX 

3H8KOB. npuMeHeHHe pe>KHM8 3allHCH 'MenneHHbiM 1 TOKOM UOC11e npo60H HCKpbl U03-

B011HeT 3Ha"'HTenbHO yaenH"'HTb TO"'HOCTb perHCTpauHH KOOpAHHaT. ABTOpb! C"'HTaiDT 

B03MO)I{Hbll\.{ U011y"'HTb TO"'HOCTb 0,5 MM npH ware K0119U B M8TpHue, paBHOM 1 MM. 

AnanoroBbie KaMepbi MoryT ucnonb30BBTbCH B cxeMe aanyCKa 6onbWHX cucTeM <jlunb­

MOBbiX HCKpOBbiX KaMep, eCnH Hy)KeH npensapHTe11bHbllt aHa11H3 HH<jlOpMaUHH. 

9. nporfll\ J.tMa yqeTa r e oMeTpHH YCTaHOBKH 

KoHe"'Hble paaMepbi aneMeHTOB ycTa'TioBKH , KOHe"!Hbie npocTpaHCTBeHHble paaMe­

pbi nyqKa nepBH"'HblX qaCTHU, a TaKlKe HeH36e)KHOe npHCyTCTBHe OnpeneneHHOrO K011H­

qeCTBa BeweCTB8 Ha nyTH "18CTHU - BCe 3 TO He nasano B03MOlKHOCTH HeUOCpenCTBeH­

HO onpenenHTb TenecHbiR yron ycTaHOBKu. 

ilnH OUTHMH3aUHH reOMeTpHH YCTaHOBKH, A11H pacqeTa TeneCHOrO yrna , a TaK­

lKe nnH pacqeTa nonpaBOK Ha pacnanbl, saaHMoneRcTsue H np., 6bma coanaHa npo­

rpaMMa, HanucaHHaH Ha H3biKe Anron. c UOMOWbiD 3Tolt nporpaMMbl MeTOAOM 

MoHTe-Kapno Monenuposancg B peanbHbiX ycnoBHHX aKcnepHMeHTa npouecc ynpyroro 

pacceHHHH "- p -+ p " 

B peaKUHH. 

u npocne>KHsanacb cynb6a scex qacTuu, yqacTByiDmux 

nporpBMMa npenyCMaTpHBBna peweHHe cnenyiDWHX aanaq: 

A. OnpeneneHue aasHCHMOCTH a<jl<jleKTRBHOCTH ycTaHOBKH OT napaMeTpos nep­

BH"!Horo ny"'KB. 3necb,B o cHOBHOM, HccnenosancH sonpoc o BnHHHHH yrnosoro H HM­

nynbcHoro paa6poca qacTHU B nyqKe "- -Me30HOB, npocTpaHCTBeHHbiX paaMepos nyq-

Ka Ha TeneCHbiX yron ycTaHOBKH, a TaKlKe sonpoc o nonycTHMbiX npenenax He-

CTa6HnhHOCTH napaMeTpOB Uy"'K8 B pa311H"!Hb!X 3KCU03HUHHX. 

E. HaxolKneHHe aneMeHTOB, onpenenSI!OwHx TeneCHbill yron ycTaHOBKH, a TaKlKe 

B11HHHHe Ha U011HyiD a¢<jleKTHBHOCTb KalKAOrO OTnenbHOrO 311eMeHTa. 

B. PacqeT senH"'HHbi nonpasoK, B03HHKaiDWHX aa cqeT HnepHoro saauMonell:cTBHH 

nepBH"'HblX H BTOpH"'HblX "!aCTHU, a TaK)I{e yqeT pacnanOB "- -Me30HOB HaneTy. 

r. PacqeT a¢¢eKTHBHOro TeneCHOro yrna npH aanaHHOM pacnonolKeHHH annapa­

Typbl H napaMeTpos ny"!Ka. BxonHbiMI! naHHbiMH B nporpaMMY HBnHnHcb cnenyiDwae 

Be11H"'HHbl I! ¢YHKUI!H: 
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l. npoCTpaHCTB9HHbl9 R RMnyllbCHble XapaKTepHCTHKH nepBH'IHOf"'O nyqKa. 

2. CeqeaaH SLQepHbiX aaaaMoael!cTBRJ! rr -Meaoaoa R npoToaoa B paanR'IHbiX 

B9lli9CTBaX. 

3. feoMeTpR'I9CKRe pa3M9pbl BCQX aneMeHTOB yc'raHOBKR. 

npR COCTaBneHRH nporpaMMbl aenanHCb H9KOTOpble npeanonolKeHHSI ynpomaiO-

mero xapaKTepa, a HMeaao: 

l. He y'IRTbiBanocb MHOroKpaTHOe paccerume aapHlK e HHbiX qacTRU B aemecTBe. 

2. nonS! Maf"'HHTRbiX CU9KTpOMeTpOB C'IRTanaCb CTpOrO OaHOpOaHbiMH. 

Ha Bhixoae nporpaMMbi HMe nocb 19 C'IeT'IRKOB, noKa3biBaiOwRX aenH'IRHY a~ 

~eKTHBHOCTH KalKaorO aneMeHTa yCTaHOBKR, a TaKlKe C'I9T'IRKa, perHCTpRpyiOwero 

RHTerpanbHYIO no BCel! ycTaHOBKe a~~eKTRBHOCTb KaK ~YHKURIO yrna pacCeSIHRH. 

Ynpyroe pacCeHHRe MOAenapoa~HOCb anSI yrnoa pacceHHRH tr -Meaoaa aaaaa 

OT 180 ao 150° B na6opaTOpHOJ! CHCTeMe OTC'IeTa. 8 peaynbTaTe pa60Tbl nporpaM­

Mbl 6hinH nony'IeHhl cneayiOmae ocaoBHhle aaHHbie : 

A. 3aBRCHMOCTb a¢$eKTHBHOCTH ycTaHOBKR OT napaMeTpOB nepBR'IHOro nyqKa. 

YrnoaoJ! paa6poc nepBH'IHOro ny'IKa onpeaenHnCH aKcnepHMeHTanbHO. Ehino 

yCTaHOBneHO, 'ITO yrnOBOe pacnpeaeneHHe MOlKHO OnRCaTb HOpManbHbiM 3aKOHOM 

C t1 '"0,006 paa. npoueCC MOaenapoaanCH KaK C 3 THM yrnOBbiM paa6pOCOM, TaK R 

npH t1 • 0 0 Ha pH C. 55 noKa3aHbl KpHBbie a¢$eKTHBHOCTR ycTaHOBKH anH 060HX 

c nyqaea ( KpHBble H II ) . KaK BRaRO R3 pRCYHKa, a~~eKTRBHOCTb R3MeHHeT-

C H Mano; npH OTCyTCTBRH yrnoaoro paa6poca ( KpRBa H II yaenR'IeHRe a¢$eK-

TRBROCTH xapaKTepaayeTCH Koa¢$RuReHTOM k s / s 2 " 1,12 , rae s
1

- nnomallb 

UOa KpHBOJ! 3~~KTHBHOCTH npR o:z• 0, a s 2 - npR 0 • 0,006 paaRaH. J:lpyrRM ~aK­

TOpOM, KOTOpbiJ! MOf"' R3MeHHTb a¢$eKTRBHOCTb yCTaHOBKR B uenOM, HBnMOCb npo­

CTpaRCTB9HHOe XOlKaeRH9 OCR ny'IKa. 3TO XOlKaeHHe fibin 0 o6ycnoaneHO HeCTafiRnbHQ­

CTbiO annapaTypbi, OnpeAenHBWeJ! MOMeHT c6poca npOTOHOB Ha BHyTpeHHIOIO MRWeHb 

ycKopaTenH R aecTa6HnbHOCTbiO aneMeHTOB MarHHTHoro KaHana. KaJKaoe oTaenb­

aoe o6ny'IeHRe XapaKTepH30BanOCb nOnOlKeHHQM MaKCHMyMa OCR ny'IKa H 3aKOHOM 

pacnpeaeneHHH, KOTOpbiJ! OKaaanCH 6nH3KRM K HOpManbHOMY C aHCnepCHHMR no OCSIM 

X H Y (1 z • 13 H 0 y •20 MM. n epeMeweHHe OCR nyqKa npORCXOaHnO B npeaenaX 

OT - 5 ao +5 MM OT reoMeTpH'IeCKOll OCH ycTaHOBKH . Ynpyroe pacceHHRe MOaenH-

pOBanOCb C nonolKeHHeM ny'IKS B 3THX npeaenax C COOTBeTCTByiOWRMR BeCaMR, npo­

nOpUHOHSllbHbiMH anRTenbHOCTH o6ny'IeHRH npR Ka lKaOM CaBHre ny'IKa, a TSKlKe npR 
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o.naoM H .nsyx CRMMeTpR'IHbiX nono)l{eHRHX ny'!Ka (KpRBaH III ), 6nR3KRX K reoMeTpR­

qecKol! OCR. nnH .llBYX nocne.nHRX paC'leTOB KpRBhle npaKTH'l6CKR COBna.na~. OTnR'!Re 

KpRBOI! 3~6KTRBHOCTR, UOC'!HTaHBOA .llUH BC6X UOUO)I{eHRI! UY'!Ka, OT KpRBOI! UpR O.ll­

HOM UOUQ)I{6BRR, B3HTOM Ha paCCTOHHRH 5 MM 0T reoMeTpH'16CKOI! OCR, COCTaBnHeT 

oKono 3% no nnoma.nR no.n KpRBoll. TaKHM o6pa30M, MO)I{HO 6hino c.nenaTb 3aKniOqe­

HBe, 'ITO C.llBHrH MaKCHMYMOB nnOTHOCTH Uy'!Ka B npOCTpaHCTBe B cymeCTBYIOWHX 

B OUhlTe npe.nenaX .llOCTaTO'IHO cna6o H3MeHHUR 3~eKTHBHOCTb ycTaHOBKH, TO eCTb 

3a.naqa CTa6HnR3aUHR ny'!Ka B 6onee y3KHX npe.nenax He 6hlna aeo6XO.IlBMOI!, AHanH3 

uaHHblX UO BURHHHIO pa3HOrO po.na Hecra6&nbHOCTel! B KaHane (H3MeHeHile HMrrynbca, 

UOUOJKeHRH rry'!Ka II Up,) Ha TeneCHbil! yron yCTal!OBKH UOKa3biBaeT, 'ITO OillH6Ka, BHo­

CHMaH 3THMH HeCTa6RnbHOCTHMH B TeneCHbii! yron ycTaHOBKH, He np9BbiillaeT 2-3%. 

E. 3neMeHThl, onpe.nenHIOWHe a~~eKTHBHOCTb ycTaaOBKR. 

nnH ManbiX yrnOB pacceHHRH HR)I{HIOIO rpaHHUY TeneCHOrO yrna ycTaHOBKH OU­

pe.nensma KaMepa HK-2, a, TO'!Hee, OTBepcTHe B Hell, Heo6xo.n&Moe .nna Taro, '1To-

6hl nponycTHTb ny'IOK nepBH'IIfbiX ,- -Me30HOB, Co CTOpOHbi 6onbWIIX yrnos pacceH­

HIIH TeneCHblll yron ycTaHOBKH OrpaHI!'IHBan C'!eT'IIIK S 7 , 

BhlBO.Il B nporpaMMe .naHHhlX reoMeTpR'!ecKoll a~KTIIBHOCTH scex aneMeHTOB 

ycTaHOBKR U03BOnHn onpe.nenHTb AOUYCTHMbie norpelliHOCTH npH yCTaHOBKe TOrO H/IH 

Apyroro aneMeHTa II HX OUTHMailbHbie reOMeTpH'!eCKHe pa3Mepbl, 

B. nonpaBKII Ha HAepHOe B3aHMOAeliCTBHe 

nOTepH pa60'!HX C06biTHll H3-3a HAepHOrO B3aHMOAei!CTBHH BTOpR'IHbiX '!aCTRU 

H pacnaAOB ,- -Me30JIOB HaneTy UpaKTH ~eCKH He 3aBHCHT OT Be/IR'IRHhl yrna paC­

CeHHHH UHOHa H COCTaBnHIOT B cpeAHeM 23- 25%( KpRBaSI IV aa pHC, 55 UOKa3biBaeT 

a~~eKTHBHOCTb ycTaHOBKH, 3asacHIUyiO OT 3THX npoueccos). TaKHM o6pa3oM, nonpas­

Ka aa HA6pHOe B3aHMOAeliCTBHe H paCUBAbl HaneTy OCTaBanaCb UOCTOSIHHOI! R 6biila pas­

Ha 1,25. 

r. Onpe.neneHRe 3~~eKTRBHOro Te/lecaoro yrna ycTaHOBKR 

Tenecabill yron ycTaHOBKR onpenenMCH HHTerpaposaaReM KpRBOll a~eKTHBHOCTH 

(c y'leTOM SIA£pHOrO B3aRMOAeliCTBHH H ApyrRX nonpaBOK), npeo6pa30B8HHOll H3 na6o­

paTOpHOll CHCTeMhl B CHCTeMy ueJITpa Mace. Owa6Ka B onpeneneHHH Tenecaoro yrna 

B CBH3H C HeTO'!HhlM UpOBe.neaaeM KpHBOll H3-3a CTaTHCTH'l9CKHX OWR60K, OUp9A9/IH9-

MhlX OrpaHH'!eHHhlM BpeMeHeM Ha Bbl'IHCUHTenbHOll MaWR He, He npeBbiWana 3-4 %. 

nonHaH 0~6Ka B onpe.neneHHH TeneCHOrO yrna ycTaHOBKH He npeBb!Wana ~5%, 
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TenecHhlll yron ycTasoaltll a c.sCTeMe neBTpa Mace Jlna paasblx BMnym.coa 

BNen cneJlyJOmBe asa'I&SBa: 

4,1 raa/c 

5,0 raa/c 

6,0 raa/c 

7,1 raa/c 

(8,1 ~ 0,4) • 10-S cTepu. 

(8; 1 :t: 0,4) • 10-3 
cTepu. 

(8,4~0,4) • 10-s- cTepaJl. 

(7,5~ 0,4) •lQ-3 cTepaJl. 

AnnapaTypa sa ny'IXe paaMemanacb TaltBM o6paaoM, 'IT06bl nony'I.BTb onTBMam.­

sblll Tanecablll MBlKJlY 5,0 B 6,0 faa/c. EnB31tBa Tenecsble y!"nbl )lnSI BMnynbCOB 
q 

4,1 a 7,1 raa/c o6'bSICSIUUICb nepeMemesaeM aneMeSTOB ycTasoBJtB sa aTBX BMnym.-

cax no cpaBSBSBIO C nOIIO)I(BSBBM BX sa BMnynbCaX 5,0 B 6,0 faa/c. 

10. 06pa6oTKa peaym.TaTOB B3Mepesall 

B aToM paaJlene naso onacasae o6pa60TKH aKcnepBMasTam.sblx JlaSsblx, a TaK­

)I(a KOHTpOnbSbiX TQCTOB, npOBOJlBBWBXCll npB B3MapHBB Ca"'esslt. 

lls~epesnsam.HOQ CQ"'BHBB SCCn&Jly&MOll pealtllBS Bbi'ISCnRnOCb no ~OpMyne: 

do N (4) 

d Co) D • M • f· '1. t\ Ql 

rne N - "'HCno ynpyrax co6biTBll; M - 'IHCnO OTC'IQTOB MOHBTOpa; D - 'IBCnO 

l!Jlep B0Jl0p0Jl8 B MBWBSB sa CM2; f - KOa#SilBBBT, Y'IHTbiB810WBll a~eKTSBSOCTb 

C'IBT"'BKOB S BCKpOBbiX K8MBp 0 lJ - KOS~~BilSBHT, y"'BTbiB810WHll "c6oa• B C<rpHKilH­

OHHbiX a asanoroablx KaMepax; &CII - a!l>$eKTBBHhill Tenecsblll yron ycTasoBKB, pac­

C"'HTaHHblll sa 3BM. 

PaCCMOTpHM BHa'lane KOa~BilBBHTbl B ~pMy~e (4). 

Koa~~BnHaHT paaea npoaaaenesaiO a~aKTHBsocTell C'IBT"'.BKOB S3 , SS , 

S6 , S7 H a~eKTHBHOCTell HCKpOBblX K8Map. Onpenenesae a~~eKTHBHOCTell OTJl9nb-

SbiX C"'9T"'.BKOB H HCKpOBbiX KaMep ( COBM9CTHO C aneKTpOHHKOi!) JlaHO Bb!W e B Co-

OTBeTcTByiOmax paanenax. Bena"'HRa f 

ceaacax pa60Tbl. 

H3MBHHnaCb OT 0, 72 JlO 0,84 B p83HblX 

3!j><j>e KTHBIIOCTH CilHHTHnnSIIlHOHHblX C"'9T"'HKOB H3MepRnHCb C BblCOKOi! TO"'HO-

CTblO, a!j>!j>eKTHBHOCTb K8Mep H3Mep Sin8Cb C OlllHOKOll ., 3% H9CKOnbKO p83 BO Bp9MSI 

pa6oTui . 



Kosljl«jlHUHeHT '7 yqHTb!Bil9T wC60Hw B KSMepaX H npeaCTilBIIH9T C060A sepo-

HTHOCTb UpllBHnhHOrO OTCqeTa npH cpa6aThlBilHHH KSMep, 38BHCHmy~ OT aarpy3-

KH, B pa3HhlX ceaacax senaqHHB 

Kll H3M9p9HHH 0,03, 

'1 H3M9HHII8Cb OT 0, 76 ao 0,92, GpeaHH!I OWH6-

npocqeTbl H3-3a 3arpy3KH cqe~HKOB, BKn~qeHHblX B MHOrOKilHillibHY~ CXeMy, 

COCTilBIIS!nH 1 ~ npH 4 fss/c H 6hlnH o6ycnOBII9Hhl B OCHOBHOM 3arpy3KOH S 3 , A 1 

H A3 

llong cnyqaARl>IX COsnaaeaHA B MOHHTOpe, KOTopyiO HY)I(HO 6blfl0 yqHTblBilTb, 

COCTSBIIHIIIl 0,5% npH HSH60IIbW9H HHT9HCHBHOCTH, 

nonpasKa K nnoTHOCTH )I(HaKoro soaopoaa (0,070 r/cM3) Ha-aa acnapeaag soao­

poaa B MHIII9HH M9Hblll9 0,5%, 

3<jllp9KTHBHbiH T91I9CHhlli yron, BblqHCII9HHblH Hll 38M, MllliO M91IMCH npll nepe-

xoae OT oaHOrO HMUYlibCil K npyroMy H COCTSBIIHII 8•10-3 CTepaa B CHCTeMe U,M. 

C OlliH6KoA ±.5%, 

B MOHHTOpHhlA OTcqeT BHOCHIIIlCb nonpaBKil Hll npHM9Cb B nyqKe tr - M930HOB 

apyrax qacTHU. OcaosaoA BKnaa aasana npaMech ~ H e , KOTOpll!! li3M9HHIIIlCb 

OT 7% npH 4 fas/c ao 5% npH 7 fss/c. llna 4 fas/c aaHHhl9 no ~ -Me30HilM 

il3!1Tbl ll3 pa60Tb/ 14/, rae UpOBOaHnOCb 3KCnepHM9HTillibH09 onpeaeneHHe aonH ~-­

M930HOB B 3TOM nyqKe, a ana qacna 31I9KTpOHOB - H3 pa60Tb/ 15/ , T8K)I(9 npOBO­

aHBmeHC!I Hll 3TOM nyqKe, npHM9Cb ~- -Me30HOB (onpeaeneHHilH HCXOaH ll3 reo­

MeTpHH YCTilHOBKll ang 4 faa/c) COCTilBIIHIIIl 4%, qTO COBnaaaeT C pe3ylibTilTOM 

B / 14 / . llnH apyrHX HMUYIIbCOB qHCIIO ~ a e- onpeaenanocb pacqeTHhlM nyTeM, 

4acno ynpyrax co6hiTHH N HllXOaHIIOCb cneayKlmHM o6pa30M, 113 scex 

31lliYCKOB YCTilHOBKll OT6llpll1IHCb Te, B KOTOphlX 'cpa60TSIIH llHSIIOrOBhle KllM9pbl, 

a TpeK s KllMepax HK-1 , HK-2 yKil3biBan Ha co6hlTHe *ua MHIII9HHw, 0TcqeT B aaa­

norOBbiX_ KaMepax aonlKeH 6hln no~aaaTb B HHTepsan P! 26.P, rae P c P
0
+0,4fas / c. 

3aecb P ·- HMnynhc nepsaqHbiX ,- -Meaoaoa, 26 P- yaaoeaaaa nonywupuaa pac-
o 

npeaeneHHH c o6biTHll no HMnynbcy. B qacno oTo6paHHbiX TaKHM o6pa30M co6blTHfr 

BBOaHIIHCb liOllpllBKH: 

1) aa aeynpyr11e co6hiTHH; 

2) aa cnyqaAHhie cosnaaenua oTcqeTOB aaanorosbrx KaMep a 'ynpyrua HHTep­

san• c co6hiTHeM B KaMepax HK-1, HK-2 'aa MHwenu'. 

BKnan neynp~rax co6biTHA onpeaensmca npocTofr nHHeAHoA 3KCTpanonauuel\ co-

6hiTHli • sae HHTepaana ynpyroro nHKa • ao nopora Heynpyrax co6biTHA ( CM. puc.31, 
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nyHI(THpBall l(pHBall, C06biTHll .QUll 4 ras/c), 3TOT BKUa,Q COCTaBnl!eT ., 3% .QUll BC9X 

HMnyllbCOB, 

anll onpe.QenaHHll B9pOliTHOCTH HMHTaUHH ynpyrHX C06biTHA cnyqaAHbiMH Hano­

>KaHHliMH acnollbaosanacb cne.QyJOmall <jlopMyna : 

a-fJy, (5) 

r.Qe a - sepol!TBOCTb c nyqaAaoro ynpyroro OTC'ieTa; fJ - sepol!THOCTb cpa6aTblsa-

BHll aaanorOBbiX KaMep B HHT9pBane ynpyroro llHKa npH cpa6aTb1BaHHH CTpH!(UHOH-

HhiX KaMep 'ae B MHmeHb ~ y - BapOliTHOCTb OTC'i9Ta CTpHKUHOBHbiX l(aMep 'aa MHWa­

EH' Ba3aBHCHMO OT OTC'i9TOB aaanorOBbiX KaMep, 

Ecna q epea o6oaaa'iHTb HCTHaaoe qacno ynpyrax cpa6aTblsaaaA, a qepea 

M -nonaoe qacno aanycKoB, To 

a .. (6) 

M - z 

r .Qe N l- 'iHCUO aanyCKOB, B KOTOpbiX aaanorOBb19 KaMepbl .QanH OTC'i9T B ynpyrHA 

HBTepsan , a CTpHKUHOHHbl9 - OTC'ieT 'aa MHmeHH' 

fJ----- ( 7) 

M-z 

r.Qe N 2 - qacno aanyci(OB, B KOTOpblx aaanorOBbie KaMepbi .Qana OTC'ieT B 'ynpyraA 

HHTap Ban• H93aBBCHMO OT OTC'iaTa B CTpHKUHOHHbiX KaMepax. 

Koa <jl<jlaua eaT y 6bln onpe.Qenea s 3 KcnepaMeHTax c nycToA MameHbJO a a 4 

H 6 r aB/C B OKS3SUCll paBBbiM y • 0,042±_0,042. 

MO>KHO nony'iHTb H3 <jlOpMy n (5), (6) H (7) 

:It e 

1 - y 
(8) 

Tax xaK N2 B 1,5 ;. 2 p aaa np eBbiw ano N 1, TO cacTe MaTJPiecKaH OWH6Ka B 

'iHCne ynpyrax C06biTHA H3 -3a H9TO'iHOro 3HSHH H K0 3 <jl<jlHUH9BTa y 6blna p a s aa 

±..1%. 

l1M9SI B BH.QY, 'iTO ,QUSI ' ynpyroro HBTepsana,• 6panC SI HBT ep san, COOTB9TCTBy-

JOWHll: .QBYM CTSH.QapTHbiM OWH6KaM, C Y'i9TOM HeynpyrHX B3aHMO.QeACTBHll: nonyqgM 

!jlopMyny .QnSI 'iHCna ynpyrax c o 6biTall:: 
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x - N seynp. 
N• 

0,95 (9) 

nnn KOHTp01IR nonyqeHHWX pe3y1IbTaTOB 6w110 npose.oeHO ABa H3MepeHBR C nyc-

TOll MBWeHbJO Ha 4 B 6 fss/c. Ha 

1 ,6 • 108 
fT- -Me30HOB (II pH pa60Te 

4 fss/c qepe3 ycTaHOBKY 6wno nponyweno 

8 
C BOAOpOAOM qepe3 yCTaHOBKY npOW1IO 7,6·10 

fT -Me30HOB B Ha61IJOAa1IOCb 92 ynpyrBX C06b!THH). nps :3TOM He 6binO saliAeHO HB 

OAHOrO ynpyroro pacceHHHH. Ha 6 fss/c qepe3 ycTaHOBKy TBK~e npowno 1,6·108 

,- -Me30HOB (COOTBeTCTBYJOl'!He UH!jlpb! C BOAOPOAOM 2,4·1o8 ,- B 15 ynpyrsx 

pacceHUslt). nps :3TOM 6bl1I Hai1AeH OABH cnyqali, HMHTHpy!OlUHI! yrrpyroe paCCeBHHe. 

3TH AaHHble He BCII01Ib30Ba1IBCb A1IR BbiqHTaHBR, a HB1IR1IHCb 1IHWh IIpOBepKOll rrpa­

BH1IhHOCTB pa60Tbl ycTaHOBKB. 

AsanH3 ASHHWX IIO 1IO~Hb!M 3anyCK8M ycTaHOBKB IIOKa3an, qTO OCHOBHOli !j>OH 

' 6hl1I o6yC1IOB1IeH B3aHMOiJ.eiiCTBHeM KpW1IbeB nyqKa nepssqHblX tT- -M630HOB B CTeH-

Kax noporosoro qepeHKOBCKoro cqeTqsKa H rron10cax OTK1IOHHJ01Uero MarRHTa, rrps­

BOAHBWBMH K pO~AeHHJO ,• -Me30HOB. Cosnauesse TaKHX ,+ -Me30HOB C BMnynb­

COM, 61IH3KHM K HMIIy1IbCY nepssqsoro nyqKa, CO cnyqaliHblM OTCqeTOM cqeTqHKa 

S 3 uasano no~shrlt 3anycK. 

B 38K1IJOqesse 8BTOphr Bhlp8~8JOT 6n8ro.oapsoCTh B. Eyn8Hosy, A. Bane-

ssqy, A. Enswesy, A. KynsKosy, E. CT8pqesKo, B. CyTynssy, 11. ll8rrypssy, 

A. WspOKOBY 38 IIOMOlllh B nps nposeueHBB :3KCnepHMeHT8' M. nax8qesy, B. CT8-

BBHCKOMy, H. <ll8.oeesy 38 o6cylKAesse sKcnepsMeHTanhHhiX B MeTo.osqecKsx pe3y1lb­

TaTos. AsTOphl 6n8ro.o8pHhi noKollsoMy 8K8AeMHKy B.l1. BeKcnepy B 11.B. Yyssno 

38 BHHMaHBe H HUTepeC K pa60Te. 
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I 

PH'C, 2. MarHHTHbtl! KaHan. 

L 1 , L 2- lliiiriiHTH~te nHH3btMfl-17, La- MarHHTHaSI nHH3a Mfl-16, 
M 1- nOBOpOTHbll! ~arHHT <;_fl-40-6-1, A I - HMnynbCHbill KOnnHMaTop, 
L 'L - MarHHTHbie nHH3bl Mfl-15, M 2- noaopOTHblll Mar'HHT cn-57, 

t1 8 - ~ OTKnOH!UOmHl! MarHHT, M 4 - aHanH3HpyiOmHll: Mar'HHT Cn-40-6-l. 
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Pac. 7. llenHTenb, ycpeJlHBHHbiA DO HBCKOnbKHM <1>3Y - 36. 
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Pac. 8 . no3HUHH, B KOTOpblX CHR M8nBcb a cjxpeKTRBHOCTH 6onbWBX C'!eT'!KKOB. 
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Puc. 15. PaoJIH'lHble THilbi ljleppuTOBbiX MaTpuu auanorOBbiX Ka Mep . 

UK·i 

a ) MaTpuua .unsr c'beMa Koop.uu uaTbi ucKpbi. 6 ) MaTpHua .unsr C'beM a 
paOI!OCTH KOOp.UHHBT HCKp B .UBYX HCKpOBblX KaMep !lX ( C UOC06 H3MepE!­

HHSI y rnoB). CTpenKaMH y Ka3aHbi HanpaBneuusr TOKO II. 

h\1 

P uc. 

K tpeppumo/wM 
I(OIIbJ4QM L 

16. C'beMHa H u eno'lKa ljleppHTOBOli MaTpHUbi, Bb16paHHa H .nnll o6ecne•IeHHH 
nuueliuOCTH Bblxo.uaoro c uruana npu pa60Te ua Ka6enb c BOnHOBbiM 
COUpOTHBneuueM 50 OM. L "'1 00 MKru,R I • 160 OM

1 

750 OM .nnH l1K-5, l1K-6 
820 OM ,nnH l1K- 3, l1K-4. 

R 
2 
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PHc. 17. 3aaHCHMOCTb aMnnHTynbi Bbixonaoro CHrHana c <j>eppHTOBOli MaTpHUbi 

OT 'lHCna nepeMBrHH'lHBBeMbiX KOneu. no OCH a6CUHCC OTnOJKeHO 'IHCnO 

nepeMarHH'lHBBeMbiX Koneu, no ocH opnHHBT - aMnnHTyna Bbixonaoro 

CHraana B OTHOCRTenbHbiX enHHHUBX. a) YIK-3, YIK-4; 6 ) YIK-5, YIK-6. 

52 
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PHc. 18. K o acTpyKUHSI npoaono'moli HCKpoaoii KBMepbi MarHHTHoro cneKTpOMeTpa. 

1 - CTeKnSIHHBSI pBMKB, 2 - BbiCOKOBOnbTHblli I!pOBOnO'IHblli :'WeKTpon, 

3 - C'beMHblli (3eMnSIHOli) npOBOnO'lHblli :'WeKTpon, 4 - H3 0nHpyiOlllBSI 

I!pOKnanKa 113 CTeKnB, 5 - BHeWHHe MeTannR'IeCKHe pBMKH, 6 - CTeHKH 

H3 naacaaa, 7 - ra30Bbie pa3'beMbi nnSI 3anonaeHHSI H nponyaa KaMepbi 

pa6o'IHM ra30M, 8 - nnacTHHKa H3 H30nupyiOmero MBTepuana nnSI 

p83MellleHHSI KOHTBKTOB BbiBOna I!pOBOnOK C'beMHOrO aneKTpona. 
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PHc , 21. 3aaHCHMOCTb BbiXOAHOro CHraana c <jJHKCHpoaaaaoro yqacTKa MaTpHUbi 

OT HSilpSVKe HH!I IlHTSHH!I an!! paanH'IHbiX SMilnHTYA HMnynbCS C'IHTbi­

BSHH!I H 6nOKHpOBKH. llo OCH a6CUHCC OTnO~eHO HSilp!!~8HHe IlHTSHH!I 

KaMe p a KHnoaonbTax, no oca opaHHaT - aMrrnaTyaa ahlxoaaoro c ar­

aana B OTHOCHTenbHbiX 8AHHHUSX. 

1 - U = 2 KB ; 2 - U • 2,5 KB ; 3 - U • 3,0 KB ; 

4- U = 3,5 KB; 5 - U • 4,0 KB, 
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Pac. 22. BnoK-cxeMa annapaTypbi (rrpHHUHnaanbHa!l c xeMa) . 
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Pnc . 23 . EnoK- CXeMa arrn apaTypbi (pa6o'!a!l cxeMa). 
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PHc. 25. CxeMa aa.nepJKex 1. CxeMa aanep>KeK 2 npanuHnHanbHO ue oTnRqaeTCSI 

OT ,llBHHOA CXeMbi, HO HMeeT .npyryJO senHqHny aa.aep>KeK - 500 H 502 MKCeK. 
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P11c . 28 . C x e Ma CMeCIITenst IIMn y n h c oa ynpaane HIIst C"'IITbiBBJOUIHMII TllpaTpOHBMII 
.un st Ka M ep 11K- 3, 11K-4. 
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Puc. 29 . Pacnpe)leneHKe yrnoa OTKDOHeHH!I 'l8CTHU Ha np!IMOM ny'lKe. no OCH 

a6CUHCC OTRO>KSH yron OTKROHSHH!I B MHRRH8pA8X, 00 OCB Op)lBH8T -

'lHCRO C06b!THD B OTHOCHT 9 RbHb!X 9)lBHHU8X. 
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64 

~ >( ~ ~ 

= ::! 
<l 
c. 
Q) 

::! 
<l 
~ 

= ::! 
:a 
"' "' 0 

= ::I 
~ 

= c. 
!-­
() 
0 
!-­
= a: 
'­
<l 
::! 
() 

:a 
5 
"' <l 
c. 
t>: 
0:: 
q 

= ~ 

= 
"' 0 
c. 
!-­
~ 
Q) 

0:: 
(1) 

"' ::E 
Q) 

>< 
u 

"' "' 
() 

"' n. 

65 

~ 
0 

~ 

~· 

lebt 

~~ 

<l 
() 
,.Q 
0:: 
>-. 
I:: 
::! 
= 
0 
'­
Q) 

s 
2 
>-. 
c. 
= 
"' 0 
c. 
!-­
() 

t>: 
= 
"' "' <!l 
0 
c. 
= ::! 
c. 
0 

-e-

"' ::! 
Q) 

>< 
u 
~ 

"' 
() 

= n. 



O
l 

O
l 

P
a

c
. 

3
5

. 
Y

c
a

n
H

T
e

n
b

 
c
a

ru
a

n
o

a
 

c 
H

C
K

P
O

B
bl

X
 

K
a

M
e

p
. 

P
a

c
. 

3
6

. 
C

x
e

M
a

 
Q

>
o

p
M

H
p

o
a

a
T

e
n

g
 

a
o

p
o

T
. 



I 
Bxoa li. 

omuwtpam. lOOp~ 
e--P ' o , IK 

Bxoa _RL 
uMn!l~ 

..Q.j__ 
aa11 

r, 
IT3f3 

-i 

f'YC. 38. reHepaTop HB JQ MrU . 

cs 

&~xoa 
Ho nc 

-t2& i 
,.soo 

I 
t 
!; 

l 450. 

~ 
~ 
.., 

~ 
~ 400 . .. 
~ 

·1.11 ·JO · ZO · fO 0 fO ZO j(} 

/101KJJK~HUR dnt11014t!ZO C'lt!/11WKO 

PHc. 39. KanH6poaKa KoopAHHaT x 
1 

-8 --' 0 ... 8 

PHc. 40. KoopAHHaTa X I' 

69 

H -x • 
2 

fi? Mf'f 



1 
~ 
~ 
~ 
~ 

·~ 40 
~ 
~ 

~ 
~ 
" 30 

~ 

"" ~ 
~ 20 

~ 
~ (0 
~ 

-~ 

I I 
I 

-4 0 ~ 

Pac. 41. KoopaaaaTa Y 1 

70 

"" q,•p"""c"-« _...,...... 
j • 

~ 

Pac. 42. BnoK-CXeMa cTolhtH reaepaTopoB BhiCOKOBonbTHbiX HMnynbCOB 

C 6nOK8MH C'IHThiBSHHll. 
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Puc. 43. 06umll BHJl CTOIIKH reHepaTopoa BblCOKOBOnbT-HblX HMnynbcOB 

C 6nOK8MH C'lHTblB8HHH. 
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Pac. 47. llpBHilBDBam.&aB cxewa 6noa:a C'l11Tbi88HBB. 

PHc. 48. OcuHnnorpaMMa C'IHTbiBaiOmero BMnynbca. PaaaepTKa 1 MKCeK 

HB BeCb 3Kp8H. 
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PHc. 49. EnoK C'IHTbiBBHB R. 
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Pac. 52. nepe.oHSISI naaenb 6noxa THpaTpoaoa. 

80 

• 

Pac. 53. OcnannorpaMMbl ablcoxoaonbTHbiX HMnynbcoa: a) 6ea npo6oSI HCXpbi 
a xaMepe; 6) c npo6oeM acxpbl a xaMepe, paaaepTxa I MKCex aa 

aecb axpan, MeTKH apeMeaa 50 seeK. 
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Puc. 55. KpHBbie a<l>¢eKTHBHOCTH ycTaHOBKH nn11 paanuqHbiX Haq anbHbiX 

xapaK TepH CTHK n yqKa . 

83 


