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B B e ,n; e H H_!. 

0CHOBHUe HanpaBReHHSI pa3BHTHSI H aBTOMaTH3aD;HH YCTaHOBKH C 

2-X MeTpOBOtl'CTpmMepHO~ KaMepoiit B MarHHTHOM none (CKM-200) 06-

cyx,n;aRHC:b Ha COBMeCTHOM 3ace,n;aHMM: ltaJ.fepHoro H 3Re~TpOHHOrO KOMH

TSTOB H o,n;o6peHu pemeHHeM OT 3I oK:a6pa I974 r., KoTopoe 6Hno 

YTBepx,n;eHo XIX ceccmett YtleHoro coBeTa no ¢H3HKe BbiCOKHX aa:eprHtt 

OHHH • Ha XXXYII ceccHm Y'tleHoro coneTa na ocHoBaHHM pemeHHiit 

cnen;HaRPI3HPOBaHHbiX KOMHTeTOB.61IRO aannaHHpOB8.HO BU,ll;eRHT:b Hapas-

BHTHe ycTaHOBKH CKM-200 B I976+I980 r.r. 950 tuc.py6nett , • 
HacTORiq17Iiit npoertt paspa6oTaH B eootneTCTBHH c tpe6oBaHMRMH nep

cneKTHBHOro pa3BHTHSI 3KCnepHMeHTaJihHUX HCCRe,l(OBaHH~ Ha ycTaHOBKe 

CKM-200 m c yqeTOM ynoMaHytux nume pemeHmtt YtteHoro coneTa no cflmsHKe 

BblCOKHX 3Heprmtt OIDIH. B npoeKT B Ka.qecTne BBO,n;Hott qacTH BKJIJOtleHo 

unHCaHMe ycTaHOBKM CID~-200 H ee pa60tlMX xapaKtepMCTMK Ha 3Tane ee 

061IytleHMtl B nyqKe peJISITHBMCTCKMX r;C -. 'tlaCTHD; B OKTSI6pe !974 ro,n;a. 

B nepBOM pas,n;eJie npoeKTa C~OpMyJIMpOBaHU OCHOBHUe Tpe6onaHMH 3KCne

pm.teHTa K nnana.M ,n;an:onenmero yconepmeHCTBOBaHHSI ycTaHOBKH CKM-200 

H OpHeHTHPOBOtlHO HaMeqeuu OCHOBHble 3Tanu ee pa3BHTHR Ha I976-I980r.r. 

BTopott pas,D;eJI co,n;epXKT KpatKoe H3JIOl!CeHKe nepcneKTHB 6y,D;yntero mc

non:osonaHHSI · yconepmeHCTBOBaHHOiit yc:~aHOBKH CKM-200 c ananH30M nos

MOJltHhtX 3KcnepiDAeH.TOB, BKJIIOtJaiOII{MM p1~3yJI:&TaThl MO,n;eJIMpOBaHHSI Ha 3B~f') • 
flpMBe.n;eHHbliit nepeqeH:& 3KCnepHMeHTOB He npeteH,n;yeT Ha TIOJIHOTy 

H He SIBJISieTCSI 06SI3aTeJI:&HOiit 3KCnepMUeHTaJI:&HOiit nporpaMMO~. KOBKpeTBble 
~ 

nnaHu 6y,il;yntMX pa6oqmx o6ny'tleHHiit CKU-200 6y,n;yT paspa6aTuBaT:&CSI no-

3TanHo c yqeToM ,n;octmrHyToro Meto,n;uqecKoro yponHSI pa3BHTHSI ycta-

·. HOBKH H YCKOpHTeJIS!, BS.ZHOCT11 Hayt~HOm np06JieMhi, pe3yJI:&TaTOB npe~,IJ;YlltHX 

*) nepcneKTHBH:otn nJiaH pa3BHTHSI ·aKcnepKMeHTOB Ha CKM-200 TaKze 
06CyX,IJ;aJICSI H 6UJI O,IJ;06p~H Ra 3ace,n;aHHSIX cnen;HaJIH3HpOBaHHblX 
KOMHTeToB OIDIR. 

, . ..:_ .. if 
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l'ICCJI8;D;OBaHHM, a TaKi':K8 B08MO.iKHOC~~8H oc5pa60TKH 8KCTI8pHM8HTaJI:bHOrO 

MaTepna.Jia. OcHOBHYID ~acTI> npe;n;JiaraeMoro npoeKTa cocTaBJIHIDT n.JiaHH 

pa8BHTM cymeCTBYIOII.U1X H paspac5o~~Ka HOBHX Y8JIOB H CHCT8M ycTaHOB

KH CKM-200, ns.Jio.iKeHHHe B c.Jie,rry:roqmc pas;n;e.Jiax: 

Ill. CHCTeMa 0HCTpo;n;efiCTBYIOII\8rO BIICOKOBO.JI.bTHOrO HMTIYJII>CHOrO TIHTaHH.f.I. 

IY. EucTpo;n;eficTBYJomnfi cTepeocpoToannapaT. 

Y. Pa8BHTH8 CHCT6Mbi Tpnrrepa. 

ABTOMaTH8a.IJ;IHI ynpa:BJ18HHH H KOHTpOJI.f.I paCCMOTpeHa B r.JiaBaX: 

YI. CncTeMa KOHTpo.JIH 8JieKTpn~ect:oro pe)KHMa Ka.Mepu. 

YTI. CncTeMa KOHTpo.JIH rasoBoro pE.iKHMa Ka.Mepu. 

Ylll. CncTeMa KOHTpo.JIH TpeKoBoro pe;rcnMa KaMepH. 

IX. KoHTpo.JII>Ho-ynpaBJIHIDII\Hfi KoMrneKc. 

KpoMe Toro npoaHa.JinsnpoBaHH B08MOJKHOCTH pasBHTM MeTo;n;nKn 

CTpHM8pHbiX KaMep M npe~O.iK8Bbi npoeKTbi B08MO.iKHbiX pa~pa60TOK H 

M8TO;n;H~8CKHX HCCJI8;D;OBaHHfi: 

X. MnrrreHn B pa6o~eM o6~eMe cTpm£epHofi KaMepH. 

XI. lieTHpexs.JieKTpo;n;HM cTpHMepHaH KaMepa. 

XII. PeiKHM sarroMMHaHHH B cTpnMepHofi KaMepe. 
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,llJIJI peaJIHsanlm HacTosunero npoeKTa Heodxo,rcHM pecypc cJie
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"· 
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H HX 3KCTI1IyaTaUHSI. PeMOHT III peKOHCTPYKUHS MarHHTa CIT-4I. 

13MO (Hati.lli~panon M.~.), rpynna RHpHJIJIOBa A.n. - c~opMHponaHHe 
·'' 

nyqKon, OTJia,rcKa padOTR KaHaJion; rpynna MaTneeno~ E.H. -
paspadOTKa H H3rOTOB1IeHJJie TIJiiiCTHtieCKHX CUHHTHJIJISITOpOB. 
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pacqeTOB H. Mo,rceJIHponaHMe arccnE~pHMeHTOB B Cepnyxone. 

Pecy_p~ no TITO H RE doJiee no,rcpoc>Ho oneHeH H odocHo naH B 

COOTBeTCTBYIDmHX pas,rceJiaX H yKa3aH R o6me~ CMeTe. 

:··:, 
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H.H.ro:aopyH, C.A.meJie:a, A.JL.3Jio6MH, m.~.~ypco:a, H•ll.Borat:~e:a, 

E.C.KyaHeuo:aa. B.r.m:aaHo:a, B.M.KOTO:S, r.m.one~HV'IK, T.r.oo~aHe:SH~. 

J3yT:o;eB B.C. 
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0T:B6TOT:B6HHble HCnOnHHTSJI:tll pa6oT: iK.iK.MycyJI:&MaH6eKO:S, 
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I 
f 

f 
I 

; 
Yt~acTH:aK:a npoeKTa: B.AxMe~oii, C.E.KaJIHt~K:tJIH, ID.m.KJIKMo:a, 

JI.m.TynHKHHa, T.:zt.~aH6eKo:a, A.lll.:ztayJieT6aKo:a, A.r.KoMapo:aa. 

lloM:tJIMo nepetiHCJieHHbiX coTpy;n;nHKo:a :a peanHaauHH npoeKTa 
:ayiDT CJie;n;yiDII\He COTPJ';n;HHKH I/l(l)B9 AH Kaa.CCP: M.A.TamRMo:a, 

yt~acT-

.; 

'
; 

! 
10. T .JiyKHH, A .lll .Kymy JIYH, It1.JL.:ztlKaH<5ycHHo:aa. _ 
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I. OCHOBHHE HAITPABTIEHRH H 3TATIU PA3BHTHH 

YCTAHOBI\H CI\M-20C,. 
' . 1 

· Bucoxne napa.MeTphl CepnyxoBcxo:ro m pexoHcTpympyeMoro /I76HeHci~o- ~ 

ro~) yokopHTe~eft M, ooodeHHo, npoex~HpyeMOro ~o~poHa l7 ooa~ 1 
lOT DpO'tlliYIO OCHOBY ,D;aJ!bHe~ero paS.BRTH.fi RCCJie,D;O.Balm:ti Ha YCTaHOBKe t 
CKM-200. l 

npyrHM Heo6xo~M ycJio:sneM ycnexa axcnepHMeHTaJibHSX nporpaMM 1-

Ha CKM-200 HBJIHeTCR peaJIHS~ 6o~mHX DOTaHUHanLBRX BOSMO~HOOTe~, ~ 
l 

SaJIO~eHHblX B MeTO~e CTpHMepHHX KaMep. 
OrmT npo:se.n;eHRR .n;oJiroopo'tlHI:lX axcnepRM.eHTaJibimX nporpaMM noKa- · 

SblBaeT, 'tlT~XpaHeHKR: JIH,n;Hpyromero DOJI02lteinl.f:I B nepcneKTH.BmiX HOCJI&-:; 
,Il;OBa:EmRX HeJil)SJI DOJiaraT:DOR Ha npOOTOit Ha6op CT8TRCTIDW. ,. 

Heo6xo,II;IDJ'J:l Ra'tlecTBeHHoe YJIY"tlliiemie H :soecTopoHee pasBRTne nc
noJil)syeMo:t1: MeTo,IJ;mUI, KOTOpble .n;oJDKHbl o6eone'tlnT:D y:seJIH'tlemie "l!YBCT- ~ 
BRTeJI])HOCTH" YCTaHOBRR H CKOpOCTH Ha6opa HYiKHbtX 006b1TH~. ~~ 

8TO l1MeeT OC06oe SHa'tleime ,IT,Jlf.I CTpHMepHO~ MeTO,l'I,HKH, KOTOpM_. f 
6y;rryqJII. o-qeu:D "Jia6M:DHoit", Mo~eT o6ecne'tlRT:D nocTeneHHoe HapamRBaHRet 
Ka'tleOTBaHHO HOBUX SKCDepRMeHTaJI:DB~X BOSMO~OCTeit. J: 

. I{aROBbl ~e OCHOBHI:le HaDpa.BJieHID":I, yco:sepureHOTBOBami.R: YCTaHO.BKH • 
CKM-200, BblSBaHHI:le Tpe6oBamtfiMH neponeKTiliBHoro pas:sliiT:w:I aKcnepl1Me ~~: 
TaJI:DHllX liiCCJie.n;o:sa:rmJi? . :_ 

I) YBeJIH'tleirne 6hicTpo.n;e:f1:cTBru:I ycTaHOBKH. ; 
MHoroxpaTHoe (sa nMRJI ycxopnTeJIR) cpa6aTuBaHMe ycTaHo:sxn CKM-200 
y:s~aeT cxopocT:D :aa6opa 6oJI:Druero no o6~eMY aKcnepRMeHTaR:DHoro 

'· 

Ma.TepnaJia (KaK n npz yBeJIRqemm 6acTpo.n;eicT.BM ny3hlp:DROBblX KaMep). ·· 
Ho ~ CKM-200, KaK YCTaHOBKM C ES6npaTeJI:DBHM SanyCKOM, ropas.n;o 
BaJIUiee TO 06CTORTeJI:DCTBO, 'tlTO DpE YBeJIH'tleHJiiH 61icTpo,D;e:£iCTBru:I, y:se- i. 

JIJiitlH.BaeTCR ee 'tlYBCTBHTe~HOCT:D K pencTpartm pe,n;KliiX co6aTHit. MOiteT' 

t 
~' 

I· 

t 
ii)y~e Ha mtHemHeM aTane peKOHCTpYKIJ;Im CmiXpocpasaTpOHa JIBS 

0Mf!M ,D;OCTEI'HYTO IDITeHCRBHOCT:D 60JJ.ee IOI2 DPOTOHOB B IlBRJ!e, YCK~ 
pelibr .n;ei1TpOHH 7!oC.-'tlaCTE:Ubt ')1.0 CS1v'lb1X 60JIJ)IIIHX SHeprd, ,D;OCTH.11.00Jli:lX 

t 
Ha yoxopliiTenHX; aaBepmaeTCH cTpO~TenDCTBO orpoMHoro sxonepHMeHTanl~ 
Horo na:sHnDoHa (Kopn.205). 

.1; 
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noKasaT:&c.H; 't!TO yBeJII1'tleHHe 6bTcTpo.n;e~cTBIDI ycTaHOBIDI CKM-200 He 
.n;aeT cymecTBeHHoro mnrptuua, ecJii! ee Tpnrrep oT6HpaeT pe,II;KHe co-
6LITM. 

B ,ll;ef!rcTBHTeJI:&HOCT:V.C 1.te ;rr;JJI 6o.ll.Dwru-rcTBa SKcnepHMeHTOB. KaK no
KasuBaeT orru: T, :ei:JHrpbiiii oKas:otBaeTc.R: Bec:&Ma 3Ha't!HTeJI:&HhlM. IIpwuum · 
STOrO COCTOHT B CJie.n;y:romeM: OOJiee "M.F.Lrl\ll!~" (MeHee H30HpaTeJI:&HbTM) 
TpKrrep OOJia,naeT, KaK DpaBMO, Q.:)JI:&IDeii a®Je:KTKBHOCT:&IO OTOOpa HY]K
HI:lX C00LlTir1t1:. O,IJ;HaKO "CMRT'tleHHe" l'pKrrepa· nplr1BO,II',HT Ta.Iute R K YBeJIH
'tleH:vrro cpOHOBbiX sanycKOB, KOTOpLle Ha'tlmiaiOT cymeCTBeHHO "sa6v1BaT:&" 
OOJiee pe~HH ~eKT, ecJIH ~HCJIO t~OHOBbiX SanyCKOB OTaHOBHTC.R: OOJiee 

0,5+I sa O,II',HH UHKJI YCKOpMTeJIH. 
C yBeJIH'tleHHeM OUCTpo,neil:CTBM.R: ycTaHOBKH STOT KpHTH'tleCKRM npe

,IJ;eJI HaCTYDaeT npH OOJI:&IIWX sarpys:KaX TpHITepa, 't!TO .n;aeT BOSMO]KHOCT:D 
yBeJmtiHT:D CKOpOCT:D H86opa pe,JJ;KHX C00LITH:t1 nyTeM ,IJ;aJlDHe:f1mero "CM.fll'
'tleHH.H" Tpnrrepa HJil1 yBeJIH'tleHH.R: HHTeHOHBHOCTH nepBH't!HOrO nytiKa*J. 

1 

B nacToBII.tee Bpew~SI Ha ycTaHoBr'e CKM-200 Momio no.ny't!HT:D He 6o- I 
I 

Jiee o,IJ;Hot1: cpoTorpa~ sa ~ ycxopxrTeJIH, 't!To o6ycJioBJieHo orpaHH'tle5 
HHM ouoTpo.n;e~cTBHeM reHepaTopa RMnyJI:&cHoro Hanp~eHH.R: (rHHa) n 1 

JieHTODpOTREHOrO MexaHHSMa CHCTeMa
1

~0TOrpa~pOBaHHR. llpoeKT pa3BH
TRH ycTaHOBKH CKM-200 npe.n;ycMaTpaBaeT YBenM'tleHHe 6HcTpo.n;e:ttcTBH.R: 1 

rMHa H JieHTODpOT.R:XHOro MexaHH3Ma .n;o IO ru. {cM.pas.n;enu ill, IY), ! 
't!TO Mo~eT o6ecne't!HT:& yBeJIH'tle:mre cxopocTH Ha6opa cTaTHOTHKH ay~x I 
co6LTTHH B 3-6 pas**) Ha yc:KopnTe~ Y-IO H Y-?0. · 

~:&Het1:mee yBeJIH'tleHHe ObTCTpo~e~CTBHH (.n;o-IOO ru) D0Tpe6yeT 
no-BH.n;HMOMY 6ec~MoBoro c~eMa ancpopMaUKH. 

~ *' ~t 011l:IT DOKa3LIBaeT, 't!TO DpOCMOTp 0<?JI:&DIOrO KOJUNeCTBa "CTpEMeY"'t: 
HhiX" <lJc>Torpa@il:tt 14 OT6op K~aTOB ,lJ,7lSI HSMepeHHSI, He npe.n;CT813J.ISieT f 
npo6JieMhl. : ;~ 

H) 0't!eB14,IJ;HO, 't!TO 3~0T cpaKTOp yBeJil1't!eHltfl SaBHCHT OT "paCTSIJKim" t. 

nyqKa YOKOpHTeJIH H OT 'tlaCTOTLl CJie,IJ;OBaHKfr :mJIIIYJI:&COB TpHrrepa; : :. ~ 
. Ha. HYKJIOTpoH~~oEeT OHT:D ;n;oBe,neH ;n;o 20+50 npH npe.n;noJiaraeMO~ !: 

i• 

pac T.R:JK.Ke 5-tiOc. ~· 
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2) Pa3BMTHe CMCTeMbi Tp:trr'reP§. 

B UJiaHMpyeMbiX ~H3IftleCRliiX HCCJie,n;oE,aiDIJIX SRenepHMeHTaJ.II,Hble B031V.OJKHOQ
I. 

TH CIDJI-200, KaR yeTaHOEKM C M36MpaTeJIDHbi.M sanyeKOM, ODpe.n;eJIS:tiOTeJI I 
i· 

paSBHTHeM eMOTe~ ~pHVrepa. f 
B CMCTeN\{ sanycKa CI\M-200 MOI'YT 6EIT:& BI(Jll()'t!eim JIIOc5ble SJieKTpOH- t 

. f 
lill.e ;n;eTeRTopH, cHcTeMhl .n;eTeRTopoi;, ue.JijWe yeTaHoBRn, enoco6~me c 1 

DOMOIU:&IO aJieKTpOHHOH JIOrimH (6biCTpi:lX npoo;eccopoSJBI:lpa6oTaT:& ynpa.BJ.Lfi- t 
IOIUMM :kOOIYJI:&C aa BpeMfi I-tiO MRC. . r 

Cos.n;a:rme cnc TeMbt, ocymecTBJllii<>me:ta TaK HaSI:lBaewi pe3KEM "aanoMH- f 

Hamm" (eM. pas;n;eJI :xn) , no:;moJllLJio (5I:l BKJIIO't.UIT:& B Tpnrep 8BM ,1l',JJ.SI I. 
npe,®apMTeJI:&Horo aHaJm3a (B npe;n;e:Jiax I-t2 MC) H oTc5opa co6I:lTHi1: ,1l',JJ.SI l 
qJOTOrpa~HpOBa.HIDI. l 

HeCMOTp.fi Ha IIIHpOitHe B03MOiKHOC Tl1 pa3BHTlifi CHCTeMI:l 3anyCRa, ,Il;OJI-r 
rocpo't!Hoe ero nJirumpoBaHHe; BcTpe:'tlaeT cep:oea~me Tpy;n;HoeTH) eBfisa.H- r~. 

Hble C TeM, 't!TO ODTHMaJI.:bHOe pememre onpe,n;eJI9HHOi1: (i)MS:v.ttieeROM aa;n;a'tli1: r 
i\ 

TpeoyeT cneuMaJI:&Horo TpHrrepa, W.LFL paspaOoTKH ROToporo 'tlacTo Heoc5-f. 
JC:Q;n;HMO Hcn~JI:&30BaT:o pesyJI:&Tam npe.n;u;n;yi.UEX aRenepHMeHTOB. ··~ 

HacTO.f!li4Mii npoeRT npe;n;ycMaTprulaeT coa;n;aime Tpm:'rep:rmx cl1cTeM 
' "o6mero · HaaHa'tleHIDI", ItOTOpble MOryT ObiT:& MCDOJl:&30BaHbt ,1l',JJ.SI IliHPOKOrO. 

Rpyra aRcnepHMeHTOB: ny't!RoBoro TpHrrepa, H,IJ;eHTHqJl1I.UiiPYmtero 'tlaoTR- ~; 

IJ,bi Ha BXO,n;e B RaMepy; OHOTeM OUHHTl!fJlJI.f.II(HOHHIIX O't!e~RROB (npoDRa~ f 
Mep) perHcTpRpyrommc 'tlacTID.JPI c5oJl:&mo:ta aHepr:ms:, JieT.mnne Bnepe~; r~ t: 
,n;oeRODOB, C't!eT't!HKOB (npODKaMep), nepeRpEIBaromHX c50JI:&IDOM TeJieeHbl~ ~ 
yroJI, ;II,1lH. OTOOpa coc5UTH~ e onpe,D;E!JieHHOM ~OJKeeTBeHHOOT:&IO H T.,n;. t.·:> 

(eM. paa,n;eJI Y). f: 

0TOOp eoObTTH:t;i eReTeMOH Tpm'repa DO't!TM Beer~a BHOeHT HORaJKeimfi r 
B q)U3INeeRE::f! peay,m,TaT, npiNeM ycreT STUX He:KaJKellliH TpeOyeT TII{a'l'eJi:&l· 
HI:lX pac'tleTOB H MO~eJillpOBaHM: Ha ~1BM. TIOSTOMY npH paapaOOTKe Tplfi'r~~··. 
pa ,lJ)lR CKM-200 npe~O'tlTeHHe no-Blt,n;HMOMY eJie;n;yeT OT,ll;aBaT:O eHeTelV.aM 1 

aanycKa, OTOHpaiOiltiiM eoc5lltTH.fi He no cneUHq)n"qeeKHM xapaKTepMcTmtaM ~· 
, I 

IIPO.IIYitTOB B3roiMO,n;e:f.icTB:w:I, a DO Oc5IIJ,HM OBOHeTBaM CaMOrO B3aHMO,n;ei1:CT-~ 
Brui. IlpH STOM He TOJIDKO YMeH:Druae~~CH "BLIOOpKa" (HeKruKerm:e peayJI:&Ta-1 

I 

TOB)., HO li OXBaTblBaeTC.fi c5oJiee uru:poRHH Rpyr HSy'tlae:MSX nponeeOOB. ~· 
TaK, BRJliO'tleime B TpXIrrep perHCTpan;lm KOrepeHTHO DpoB3aliMO,D;ei1:eTBo- [ 
BaBmero peJI.fiTHBI!IeTcKoro s:r.n;pa, oT6m:paeT .Bee npon;ecoa KorepeHTHoro f 
po~emiJI 'tl80Tm:t, HeSa.BMeliMO OT II~~ npHpO,n;b!. f. 

I 
·f 
f 
\' 

' ... 
j I 
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I! pH Ta.KOH DOC T8HOBKe 8KCnep:t1MeHTa ~ Tpnrrep He 6y;rr,eT ,wlBaT:& 

JIOjKHOM DpOCTpaHCTBeiDIOii aCIDIIMeTp:W.: B pacnpe,IJ;eJieHIDI KOHel!HUX npo
.IJYKTOB B38HMO,IJ;ei1:CTBH.fl, Hanpmvrep,9l:""n :JC- Me30HOB B peaKUmt KO:repeH-i 

THOI'O pOJK;rr.8HH.fl o( + c;L ~ o(. -t-d:.. -r- ~ }~~ DpM HCCJie,IJ;OBaHHH BOSMOxt- f 
HHX ~8KTOB HapyrueHEH HSOTOTIHHBaJ~aHTHOCTH (CM.paS,Il;an I-A). ! 

MHOI'OHy.KJIOHHhl.e u;eHTpa..JffiHUe BaaHMO,IJ;eiiCTBJ.ii.Sl peJI.R:TMBHCTCRHX J1;rr,ep 

paUMOHa..JffiHee OT0I1paT:& He DO npo~:TaM BSaHMO,IJ;elicTBHH, a no OTCYT

CTBHID ll8CTHU-CneKT8TOpOB. C TaKHM TpH:r:repOM MOxtHO perHCTpHpOBaT:& f 

c;ryqa11 KYMYJI.fiT:v.tBHoro poxt,IJ;eHM pasHbiX a.n;poHoB, IIccJie,IJ;oBaT:& KYMYJJ.H.- f 

THBHbl8 acfxiJeKTbl MHOilteCTBeHHOI'O pOiK,l(eHH.fl, BeCTH DOHCM DpOSIBJI.eHH.fi Ta-! 

IlliX aHOMaJIHii, KaK "nnoiiFlLif.i xoH,I(eHc:aT", a;n;pomm.e "cBepXRJiacTepH" :a ,~ .. 
T.,IJ;. (cM.pas;rr.eJI I A-I). 

B Tex CJ.IYllaX, KOI',IJ;a sarpyGKa no TpH:rrepy He oqeH:& BeJIHKa (sHa-; 

"tillTeJI:&Ho MeH:&me, l!eM I sanycK B UlOOI) mvreeTc.R: BOSMOJitHOCT:& cylV!MHpo- I 
B8T:& ~JI:&Cbl C 2-X H 60Jiee CHCTeM SanyCKOB, OT6Rpa.IOmHX pasHble, HO ~ 
6Jmsrore no mxo.ny npo:o;eccbl. ! 

TaKOH pe~ pa69Thl. TpH:rrepa ne HaHOCHT cymecTBeHHOI'O ymep6a I 

CTaTHCTJi:tKe DO OCHOBHOMY HS~aeMo~r npo:o;eccy. 

·IIpH 8TOM, O;rr.Ha.KO, ilteJiaTeJI:&HO BBO,IJ;IIT:& B Ka,Ilp (c DOMOm:&IO Ta6JIO) 

l't.apKep, OTMellaiOil(HH, KaKWI 11:3 CHCTOM TpH:rrepa ocymeCTBHJia sanycK. 

3) Pa3BHTRe CHCTeMH KOHTpOJI.R: H aBTOMaTHl!eCKOI'O Y»PaBJieHHH 

8cfxPeKTMBHHi1: Ha6op Bhl.COKORalleCTBeBHOI'O 8KCnepHMeHTa.JI:&HOI'O Ma.TepHa.Jia 

B ,rr,nMTeJI:&HhlX OOJ.IY'tleFIIDIX TaK01tt CJIO.aHOf.i ycTaHOBKH, KaK CKM-200, He

BOSMOJKeH 6e3 ocymeCTBJieHKf! ,IJ;e:fiiCTBI~HHOI'O KOHTpOJlff sa xapaKTepMCTHKa

MH pa60Thl. BCeX CHCTeM ycTaHOBKH, a Ta.IOKe Sa napa.MeTpaMH HCDOJI:&sye

MOI'O ~a. 

,lla.JII,Hefunee pasBMTHe caMoii yc'raHOBKM Cl{M-200, oco6eHHOCTH ee 

MCDOJI:&30B8IDUI B npe,IJ;CTO.fimMX 8KCDepHMeHTaX eme OOJI:&We nO.BbiWaiOT Tpe

.60BaHIDI K COB8pllieHCTBOBaHI110 CHCT8Mb1 KOHTpOJI.R: H ynpaBJieHMR:. B 8T01tt 

CBHSM HeOOXO~O yqecT:& CJie,IJ;yroll{He 06CTOHTeJI:&CTBa: l 
a~ 0T TOI'O, HaCKOJI:&KO Tll{aTe~~HO KOHTpOJIHpyeTCH H Ba;rr,epxHBaeT-, j 

ca onT~Hhl.ii pe~ pa6oThl. cTpHMepHoi1 KaMepa1 SaBHCHT He TOJI:&KO 1 

acixiJei(TMBHOCT:& pa60TI:l ycTaHOBKM, HO' 11: Ka'tleCTBO qJOTOrpa~pyewx CTpH ·1 

MepH&x TpeKoB :a TOllHOCT:& nocJie,IJ;yiOm:ax TpeKo.BLix HSMepeHH1tt. ~noJI:&so- 1 

BaRRe CTpMMepH01tt KaMephl. KaK TpeK030rO ~eTeKTOpa, DOSBO~eT DO~T:& 

.BLICOKHe TO'tlHOC TH B HSMepemm: :mvmy.IIDCOB ( P ) H yrJIOB BWieTa ( 8 

,_ 



perMcTpnpyeNILix -qacTIDJ;. (eM. pE:c. I M 2). O,rumKo, "C!T061l peamrsonaTI> 
OOJIHOCTl>IO 8TH TIOTeHIUiaJ.LDHUe BOSMOjKHOCT11 CTpmvrepHOH MeTO.n;mu.! Heo6-
XO,IJ;WIO COS,n8.Tl> ,1J.JI.fi CI\M-200 KOMIIJIElKCHYIO 011CTelVJY KOHTpOJI.ff 11 a.BTOMa
THttecitOI'O ynpaBJleHM, 1\0TOpa.H 06ElOne'tiMBaJia 6& BI:l.COKYIO CTa6:rtiJIDHOCT:& 
BCex pa6o-q:ax xap~Tep:aoTm-t, onpe,IJ;e~:ax peilWM pa6o~a: Ka.Mepbl'*) 

{eM. pas.n;eJI IX) 
6) ITp11 npone.n;eHHH 6oJibllil1HCTl~ aKcnepHMeHTOB c ~ecTKKM :vrs6H

paTeJibHhiM Tpm'repOM HYJKHO He TQJll,KO KOHTpOJIHpO.BaTil, HO 11 SaDHCHB8TJ 
(c noMoiUDro SBM) acixiJeKTRBHocTil .n;e~·e:KTopoB B TelieHD Bcero o6JIY"Cle-

.HMH. Ees co6JIIO.n;eHHR aToro ycJIOBHfr HeJibsH, KaK npaBHJio, o6ecne~Tll 
TO'tiHOCTil (npa.BHJibHOOTil) no_jzy-qaeMhrX. c]HSH'tieCRRX pesyJI.DTaTOB. IIo Me
pe YCJIO~eHHH C11CTeMU sanycKa, SB~I ,IJ;O~Ha 6y.n;eT KOHTpOJIHpOB8Tll, 06-
pa6aTbiB8T:& H SaDHCbJB8Tll Bee 60JibDIMH 06'I:.eM "TpHrrepHOH" ~OpManllli 
~ nocJie~mero conocTaBJieHnff c pesyJibTaTaMH o6pa6oTKH saper11c~ 
pHpoBaHHJ:Jx co6HTHit (eM. pas,n;eJI Y). 

B) Tpy.n;HOCT11 no.n;.nep.ll~lJI:&HhiX P,e.IIWMOB mDKeKUJ(m, ycKopeHH.fil 
.BIJlBO,IJ;a IlLS YCKOpHTeJI.ff 11 Q.jOpMI1pOB8Hl1R: B ny-q:KH "Cl80TE;:U (oco6eHHO ;IJ;IJt 

pe.rurTHBHCTeKHX SI,D;ep) Tpe6yiOT OCyn(eCTBJielm.fi onepaTHBHOit 06paTHO:f1: 
eBHS11 e:vreTeMlil KOHTpOJI.ff-ny"C!Ka Ha CKM-200 (eM. pa3,IJ;eJI Y) c 8BM, yn
Pa.BJI.fiiOm:vrMupeirmMOM pa60T1t cYJ.HXpoQ.jasoTpoHa :vr ny-q:Konoro KaHa.na. 

r) Tipn: {DWII>MOBOM 'C'I:.eMe :vrHQ.jOpM8I.li111 OlieH:& SaTpy,IUieH onepaT11BHHH 
1\0HTpO.JI:O sa B1tXO,IJ;OM peri!eTp:vipyeMbrX C06HT11:f1:H) , B~ TO ~e BpeN~ OH 
KpaifHe Heo6XO,IU1M, OC06eHHO )J)lH. yrrpa.BJISieNJLIX YCTaHOBOK, KaKOit JIBJlJ1-

eTC.fi CKM-200. 

*>cpe,IU1 .n;pyrHX ycJioBMif, o6ec:ne"C!HBarommc mwortyro TO"C!HOCTil 
TpeKO.BblX l1SMepeHM:f1:, CJie;nyeT BII,IJ;eJII1T:& TI.UaTeJibHOe T:& onpe.n;eJieHHH . 
ODTiftleCKMX nonpaBOK ,1J.JI.fi CTepeo<J.jo~·orOJIOBKl'I (c DOMOIU:&IO IOCT11pOBO't!HO
ro cTeH,I(a,· nxo.n;muero B cocTa.B c11c:TeMbl tfloTorpaqm:poBa.HHR: eM. pa3,n;eJI 
IY), a TaKjf\e noBHmeHIIe · TO"tiHOCTH ImMepeHMit 11: yJiyqmeHMe Ka'tlecTBa 
Q.jOTODJieHKH. 

'*'*)B:I1SYaJI:&HHH KOHTpOJib He a{jxpeKTHBeH, a B 60JibilJliiHCTBe CJ.IY"Ci~
eB npocTo HenosMo~eH n3-3a pa.n;H~OHHHX ycJioBmit; npoSBJieHMe M 
npocMOTP KYCKOB nJieHKH He o6eene~BaeT .n;o~oit onepaTKBHOCT11 B 
KOHTpOJie 11 R,Il;eT B ymep6 Ha6opy C~'aTRCTmat. 
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,Il',7m pemeHI1FI aTOM npoc5Jieivlbl ,t;oJDKHa c51IT:& cos,JJ,a.Ha cncTewa oec
qJH.lffiMOBoro c':DeMa :vrsodpruKe!Il1R: {flo'I·orpa~npyeMoro coORTWI {Ha.IIpHMep, 
C llOMOliJ,DIO M038lilliR R3 <!JoTO't!YBCTBY.:Te~ImX. SJieMeHTOB) C nepe.n;a't!e:ti e 0 
Ha 8BM, ~ rpyooro ooc~eTa, Bocnpo:vrsBe.n;eHHff Ha ~cn~ee M sannc:vr. 
Tru~afl CHCTeMa MOr~ 011 noc~~T~· MO,IJ;e~HO ~ paspa60TKR 6ec~ 
MOBOrO C'DeMa I1H~Opl't:8.IJ;:IDI C ycTaHOBKH CIDJI-200. 

Bee STlii OOCTOHTe~CTBa 01IJIY.: Y't!TeHhl nplii paspaOOTKe npoeKTa KOH 
Tpo~no-ynpaBJifliOmero KOl\IDJieiwa ycTaHOBKH CI<M-200 (eM. pas.n;eJI IX), 
KOTOpbiH npe,n,ycMaTpHBaeT DOSTaDHC•e pa3BHTHe STOH CHCTeMI:l. OT BKJIIO'Cle
HRH B CHCTeMY KOHTpOJifl 8B~ TPA-I ~0 aBTOMaTM't!ecxoro ynpaBJieHHH yc
TQHOBKOM H ocymecTBJieiDm Oeccirn:JII.MOBOH perHCTpa.t(lm COOJlTHH. 

4) Nhriiiei-m B pado't!eM od':DeMe cTp:viMepHo:t1: KaMe~Jl. 
Pa3BHTI1e ai\CnepHMeHTaJI.bH1IX nporpaMM DO HCOJie,IJ;OBa.ImlO B3a.IDJIO)J;e:t1:CTBI1ti 
't!8CTHU (peJIHTHBliiCTCKl~ fl,IJ;ep) Ha pa3JIH't!HblX ~aX DOJIHOCT.biO onpe.n;eJIB 
eTc.fi nporpeccoM paspa6oTKR KOHO'l'PYKnMfl MmiieHef1:, noMemaeMbiX B pa6o-
't!H:t1: OO':DeM CTpHMepHof1: KaMep:bl. . 

ITepmM, y1.te npoib:J;eHmiM aTarroM, :a:a. nyTlii pemeHHH aToii cJioJXHoi1: 
. MeTo~ecxoi1: sa.n;a't!H·, 6I:JJio cos.n;rowe Ha CI<M-200 cMcTelVll:l cMeHHhl.X MH

IIIei-Ie:M, KOTOpaH D03BOJifleT DOM61U8'l'.b BHYTP.b KaMepbl JII06ble TBep,n;ue MH
IIIeHH (B T. 'tl. MeTaJIJIH't!9CKHe) H H86eJKaT:& DpH STOM KOpoHMpOBaHIDI R 
npo6oeB.'. 

1{ COitaJieHliiiO psr,n BemecTB
1 

.'t!CLCTO HCDOJib3Y9MbiX B KatieCTBe Mliiiii9-

He:f1 (Bo.n;opo,n;, .n;ei1:TGpHi1:, reJrnii I1 )(p.) npR HOpMa.1I.bHbiX YCJIOBHffX HaxO
)J;gTC.fi B rasoo6pa3HOM COCTOHHHH. 8TO Bbl31IBaeT HeOOXO)J;HMOCT.b.C03)J;a-

.HKH ~ ~200 rasonux NMWeHeii (no,n; .n;aBJieHReM) :vr MI1IIIeHei1: c c~
JKeHIIhiM ra30M (JKH.n;ROBO)J;OpO,IJ;HOH) • O,n;HaKO, HCDOJib30.Ba:H:Me TaKoro po.n;a 
MHIIIeHeH ].'3Q.Tpy.n;H.f!eT pemeHHe ~H3lr't!9CKliiX 3a,n;ati, ;rr,JISI KOTOpO.i.:' Ba.JltHO 
Hac5JIIO,n;aT:& caMY o6JracT:& BSaHMo,n;eiicTBHH M ero xopoTKonpo6eJKH11.e .npo
;r:ryxTa (npoToHbl H g@a oT.n;a't!H, Me,IT,JieHwe {flparMeHTbl, HecTad:wn;me 
't!aCTHUU c ~-- Io-IO ceK H· .n;p.). 

B no.n;oefmx aKcnepHMeHTaX OHTHMa.JI:&HblM peiiieHMeM OblJIO Obl HCDOJI.b-
30BaT:& B Ka't!eCTBe MmiieHR ras, HHDOJIH.mO!UHH CTpHMep:eyro KaMepy (KaK, 
HanpHMep, npli oO.nytieHIDI ycTaHOBl~H CKM-200, B KOTOpOi1: Ha6JIIO.na;I.HC:& 
B3aiDIJ0,n;ei1:c TBHHoC. -tiac T~ c SI.,II;pOM HeoHa)! ,!U)yrHe rasa, npHro,II;liCle 

'B DPIDIUHDe ;ri.JLSI HaDOJIHeHrui CTpHME~pHblX KaMep, Tpe6yroT pa3HllX H do
Jiee CJIOXHbiX pe~OB pa60T& rMHa H He o6ecnetiRBaroT )J;OCTaTO't!HO Xo-

'""'' 4 



pomero Ka't!eCTBa CTpHMepi-IbiX TpeitoB;i). 8TO 06CTOSIT8JIDCTBO no6yJK)J;aeT 

I\ paspa6oTI\e I\OHCTPYKUliiH rasOBo:M: v1muerm B m1,n;e He6oJIDmoro (no ,IJ;]I-

'aMeTpy ny"llKa) Ilp03pa't!I-t&""TOHKOCT8HHOrO ~IJiiH,IIpa, KOTOpUH MOIK8T 

H8DOJIHSIT:OCSI rasaMM (B T. 'tl. H$0TOTOi'l8CKlii lll'ICT.hlMH) np:v.r TaKOM ,IJ;aBJie~ 
KOTopoe o6ecne"tUI:aaeT no.ny-qeHJl!e oTpMMepHoro, peJKHMa (Ka.R E B oaMoa 

KaMepe, HallOJIHeHHOH H80HOM) DpH "o6bl'tlHI:.lX" napaMeTpax rMHa (pa3,I(8Jl 

X-2). 
3Ha't!HT8JIDHO 6oJiee CJIOJICHOH Me•ro,n;HtieCKOH paspa60TKOH SIBJ'.ISieTCSI 

BO,II;OpO,n;HaSI rasOBasr JWgUeH:D - TpeKO:BhlpX ,n;eTeKTOp BHYTPH CTpHMepHOH 

KaMephl (pas,n;eJI X-3) - cHcTeMa, Koropasr B psr,n;e aKonepHMeHTOB MOrJia 

6bl OK838T:&CSI s@JeKT:HBHe:£1: no· OBOHM MeTO,I(Jii'tl8CKMM B03MOIKHOCTSIM (HanpH

Mep, no TO't!HOCTH TpeKoBHX HsMepeHa:M:), 'tleM paspa6aT.hlBaeMHe ce~ac . 

B pa3HLIX Jia6opaTOpMX BO,II;OpO,Il;llli.e CTpHMepFW.e KaM8pi:I. 

Ms STOrO KpaTROrO (,n;~eKO Heno~oro) 8~38 OCHOBHHX Tpe-

60BaHHH aKcnepHMeHTa K pasBHTHID ycTaHOBKM CI~200, B~o, 't!TO 6es 
. . 

IlOCTORHHOro 3Ha't!MT8JI:DHOrO yooBepmeHCTB08HKSI YCTaHOBKH H8B03MOIKHO . 

·o6ecne't!JiiT:O Heo6XO,IJ;JiiMbl.H pOCT M8TO,UH'tleCKOrO ypOBHSI pa3B:w3ai<ll{E:XOSI SK

cnepHMeHTaJI:DH.hlX HCCJie,II;OBrolMH. 

C ~yrOH CTOpOE.hl, YCOBepmeHCTBOBaime 8KOilepHMeHT8JIDHOH ycTa

HOBKJ.ii, ee ,IJ;a..JI:OHeHillee pa3BJiiTJiie Tpe6yiOT 3H8't!JiiTeJIDE.hlX Y?WWH H BpeMe

IDI, 't!TO 8CT8CTBeHHO orpailli't!HBaeT Bpervll! HCDOJIDSOB8HIDI YOTaHOBKli He

IlOCpe,n;cTBeHHO B 8KCDepHM8HTe. Tpy,n;HOCT:O 3,IJ;8C:O COCTOJiiT B npaBMJIDHOM 

y't!eTe 8TlifX .n:BYX 06CTOSIT8JIDCTB C D,eJI:&IO DOJlY'tlliiT:O HaliOOJffimee KOJilil'tl8CT

BO 8KCDepHM8HTaJI:DHOH RH~OPManHH E: O,IJ;HOBpeMeHHO o6ecne't!JiiT:O Heo6XO~ 

~e Ka'tl8CTB8HH1le JiiSMeHeHHSI M8TO~~eCKOrO ypoBHSI HCCJI8,I(OB8~ B 

npouecce ,7J,.71I1TeJI:DHoro aKcnepRMeHTe .• 

8TO Bhl3blB88T HeOOXO,I(JiiMOCT:O t::eTI\OrO DJia.ImpOBaHJiiSI YCOBepmeF{GT

BOBaHJii.fi 8KCD8pHMeHT8JibHOH ycTaHOIIKJii C y-qeTOM Tpe60B8HHH HaMe't!eHHo

ro pa3BJ.iiTJ.iiSI ~3H'tl8CKI1X JiiCCJie,IJ;OBaiUtii 

~)Ha ycTaHOBKe CKM-200 DpH IIOBblmeHHOM (i:I;i2Q %) HaDpSDlteHIDI Ha 

rMHe H 6oJI:Dmef1 ,lJ).mTeJI:&HOCTH B/B I1MIIYJI:oCa Y~OC:O DO~HT:& CTpHMep

HblH peJIOOv'l B re.mrn:, O,I(Ha.KO, TO't!HOC:T:& TpeKO.BblX HSMepemtli npR STOM . 
OKasanac:& 38M8THO xy~e. 

-13-



OcHOBHO:ti npiiHIJ;un pasBTtiTli!SI yc~~aHOBKH G.KM-200, npe,n:ycMoTpeHH:biH 

HaC TO.ffillllM npo ei~TOM, CBO,Il;TtiTC.fi K CJie,IJyiOll{el\I!Y. liOCJie npoBe,IJ;eHH.fi MeTo

,IJ;Iti'tleCKVIX paOOT, HeOOXO,IJ;I1NHX )J,llE. pememm HaMe'tleHHO:ti clJH3WieCKOM 3a,IJ;a-

1UI, rrpoBO,IJ;TtiTC.fi 6oJII>mM ceprur o6;ry•LeHH:ti :s B03MOJKHO C]KaThle cpoKH. Sa
TeM CJie;nyeT DpOCMOTp H o6pac50TKa IIOJrytieHHOH SKOrrep:rtiMeHTa.Jr&HOH HH

clJOpMaWIH. TeM BpeMeHeM ocymeCTBJI.fiElTC.fi Ol!epe,IJ;HO~ STarr YOOBepmeHCTBO

BaHHH YCTaHOBKH H DO,IJ;rOTaBJIHBaeTCSC O'!epe,IJ;Hoe pac5o'!ee 06JIY'IeHHe. 

TaitHM 06pa30M, HaCTO.ffillH:f1: rrpOE!ItT rrpe,IJyclV'.aTpHBaeT DOSTaDHOe 

YCOBepmeHCTBOBaHHe YCTaHOBI~H CKM-~!00 .C lVJ8.1\CHMa.TrbHO B03MOJitHhiM HCDOJI:D.. 

soBaHMeM B 6oJinillHX pa6o'tiHX OOJIY'tlel~ MeTo~ecKHx .nocT~eHH:M:, pea

JIH30BaHHI:JX Ha 1\a.JK,Il;OM :VI3 STai'IOB. 8~'0. D03BOJIHT COXpaiDIT:& Hapac TalOIJ.ld 

TeMD HCOJie,IJ;OBaHHH B H36paHHUX Ha~: HaDpaBJieHHJIX. 

Ha cTp.3S: rrpE:Be,n:eH npe,n:noJiarc.elVH.f1.r rroaTanHbl}i rpaciJmt peaJIHsawm 

npoer~Ta pasBHTHR ycTaHOBIW CKM-200 B nepno.n I97&ti980 r.r. , c YKasa

ID!eM SKcnepHMeHTaJI:&HblX B031V'.OJI\HOCT€:f1, IWTOphle OTKpUBaeT KaJK,D;biM H3 

STaDOB npR :viCCJie,n:OBaBlm B ny'IltOxpEJI.fiTHBHCTOKHX SI,IJ;ep H KaOHOB. 

~aJILHeHillee (B cJie.nyrome:M: nRT~eTKe) pasBHTne aKcnepHMeHTaJII>HOM 

rrporpaMMR DOTpe6yeT KopeHHOM peKOECTPYI\UHH YCTaHOBKH CKM, ~XO~e!, 
sa paMKH HacTo.flll{ero npoeKTa (cos,n:aHHe cTpE:MepHott KaMepu pasMepoM · 

4+8M c rl1HoM Ha IOOt200 ru; 11 6ec~JI:&MOBI:liM c~eMoM MH!lJopManiDI, coo

pyJKeHl?le aHaJmsnpyromero cBepxnpoBo.nsm.tero Ma.rHMTa Ha. 30+401\rc H T • .n. ) 
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J1. . TIEPCITEI{THBbi 8ItcTIEPitiMEHTAJI1HbiX ItlCCJIE110BAH11Vt 
C ITOi1!0IU110 YCTAHOBKVI CKM-200 

ITepBhiM ST811 VICCJI8;zJ;OB8HMM H8 ycTaHOBI\e CKM-200 H8t:f8JIOfl B 
I974 ro;n;y ee oc5Jiyt:reHMeM B nytii\e o<.. -qacTMU c VIMnyJI:ocoM I7 rsB/o 
M o6pac50TI<Oi1 OOJiee 80 TbiC ~ TIOJiytieHHbiX CTepeOtJ?OTorpaQ?VIM 0 UGJI:&IO 
VI3ytieHMH o6mero xapa:r<Tepa B38MMO~ei1CTBV1fl o( -qaCTMU C BemecTBOM 
VI KYMYJiflTMBHb~ swwe:r<TOB B .pom;n;eH~M a~pOHOB (B paM:r<ax npoeKTa, 
yTBepx~eHHoro XIX ceccHei1 Yt:reHoro coBeTa no ~MaHKe BhiCOI<VIX sHep
rMi1 011BL1 OT 26 -28/~..1 ·1914 2). 

B HacToHmee BpeMfl Ha ycTaHOBKY CI\M-2.00, paaMemeHHyro B VIaMe
PHTeJI:&HOM 118BMJI:&OHe CMr~pO(Q830TpOHa, BhlB8~8Hhi·(OM~ pMc.~); 

a) nyt:rR: BTOP!tiHhiX t:racTHU, reH~PMPOBaHHb~ B MMweHH F 2 -
I\aoHoB ( K,_ ) K.- ) M nMOHOB (at:-) c MMnyJI:&cou ~=0.3+3 .rsB/o 
(KaHaJI N~ 22); 

6) nytiKVI npoTOHOB o P ::::: IO ·raB/c M peJiflTMBMCTCKMX fl;n;ep c 
MMnyJI:&COM P ~ 5 r~~m/c Ha HyKJIO::r (KaHaJI N2 26). 

i 
I 

I. 

t 
r 

TIOMMMO nyt:rKOB.B;zJ;ep HeTIOcpe;zJ;JTB8HHO YCKOpeHHLIX Ha CMHXpO~a-· f 
I 

30TpOHe B STOM KaHaJie MOJI\HO TIOJiy-;mT:& M BhiB8CTI1 Ha ycTaHOBKy TiytiKM f' 
peJIHTMBI1CTCKMX H;zJ;ep - l130TOTIOB, •JOJiee JierKMX, t:reM ycr-topeHH~e ~J t: 
(BKJIIOt.zaH pa;n;MoaKTI1BHhie H~pa c neprmo~OM noJiypacna;n;a T ~ IO 9ce1d t .. 

. . ]J,Jifl STOrO HyXCHO nyt:rOK yc.ropeHHhiX M BbiB8;zJ;8HHhiX M3 yCROpMTe-f 
I 
I JIH H;zJ;ep OCHOBHOrO M30TOTia nponyC'l!MT:& qepea MI1W8H:&, TIOCTaBJI8HHy'IO 

B HatiaJie I\8HaJia H~ 26; a oc5pa30B8:SWMe B peayJI:&TaTe peaKUMM CPhiB8 
(cTp11111111Hra) 1130TOTILI Bhi;zJ;8JII1T:& 11 O(_()OpM11pOB8T:& MarHMTHhiMl1 SJieMeH-
TaMM I\SHaJia. 

I\aK npaBl,·lJIO, peJiflTI1BMCTcKoe H;n;po, ocTaBweecfl nocJie cph!Ba 

f· 

I. 
I 

f' 
O;zJ;HOrO MJIM HeCKOJI:&KIDC HYKJIOHOB B peayJI:&TaTe peaKUMI1 CTpi1TITIMHra, j 

I. 

npai\TMt.zeCKM COXP8HHGT HanpaBJI8HMt3 ~BMJI\GHI1fl M CKOPOCT:& nepBMt:fHOrO [ 
I 

H;n;pa. TaK, cpe;n;HMt1 nonepet.zHhit1 MMnyJI:oc oc~aTOtiHoro H;n;pa yrJiepo;n;a l 
TIOCJie CphiB8 COCT8BJIH8T P:.:::::. I40 i;ISB/c / 47, t.zTO npM H8t:f8JI:&HOM MM- f 

nyJI:ooe nepBI1t:rHoro H;n;pa pc: 25+60 rsB/c npMBO;zJ;MT K I13MeHeHMIO yno- I 
MHHYThiX xapaRTepMcTMK Ha ;n;ecflThie ;n;oJIM npoueHTa. I 

l 

l 
! 
! 

t _, 0 



IIIMnym;,o fl](pa (P), ooTanwerc·oH nooJia peaKI\lU1 opuna, onpe;zteJia
eTOH ero uaooo~ (T.e. ero aTouauu aouepou· A):~~A·Pa• r:zte PH
HMnyJI:&0 9 npHXO;ztfl~H~OH H8 HyKJIOH B nepnHqHOU yOKOpeHHOU fl;ztpa. 

TpaeRTOPHft T8KOro OOTSTO'Q'HOrO ft~pa B nonepeqHOU uarHH~HOU 
DOJie H HUeeT pa;ztHyo KPHBH8Hii 

p A P. R -- - - -· . ____tf H·Z 2 H 
B peayJI:&TaTe fl](pa 0 pa3JIHqHbiM A!Z 0 DOMO~IO MarHHTHOrO 

nOJIH paa;zteJIHIOTOH npOOTp8HOTB6HHO H MOryT 6IiT:& OcpOpMHpO:B8Hhl 06uq
Hb1MH M6TO;zt8MH MarHHTHO~ O~THKH B ~yqKH, npHrO;ztHble ](JIH ;zt8JI:&H6~WHX 

HOOJI6](0:B8HH~. B OcpOPMHpO:B8HHWC nytJK8X H;ttpa 0 onpe;tteJieHHhtM Z MOl!C
HO :Bbl;zteJIHT:& no HOH~38UHH 9 0 DOMO~IO 000TB6TOT:ByiOmKX ;tteTeKTOpO~~ 

nonOJIHHTeJI:&HO K yDOMHHYTbiM BbiW6 DY'CJK8M (a) H (6) ·npH paaue
meHHH yoTaHO:BKH CKM-200 B Kopnyce ~~~ 205 nnaaHpyeToH ocpopumponaT:& 
H Bb1B60TH Ha YOT8HO:BKY nyqoK BTOpH'CJHbiX ~-~ Jr. - M630HOB 0 
HMnyJI:&OOY ;ItO 8 ran/o, llpH nepeMemeHHH YOTSHO:BKH CKM-200 B KOp
nyo ~ 205 npe;ttyOM8TPH:B86TOH TSKEe peKOHoTpyHpOB8T:& Tpe6yromm~ pe
MOHT8 MarHHT Cll-41 0 U6JI:&IO YB6JIHqeHHH 003;zt8B86MOro HY M8rHHTHOrO 
DOJIH • 

0qe:BH](HO, 'ClTO l303MOEHOOTH 008](8HHfl HO:BbiX ny~KO:B H ynyqweHHH 
HX nQpaui~o8 6y;ztyT aaaqmTeJI:&Ho paoruHpHT:&oa n npoueooe ;ttaJI:&He~rue~ 
peKOHOTPYKUHH oHaxpocpaaoTpoaa·~BS OIIIHIII (yoKopeaae 6oJiee Tnmenux 
HOHOB, ynaJIH'CJ6HHe HHT6HOHBHOOTH YOKOpeHHbiX 'CJ80THI\t OOOpyEeHHe 
HOBOrO H8M~pHT6JI:&HOrO D8BHJI:&OH8 - KOpnyoa 205 H T.;zte)• 
ConepweHOTBonaame yoKOpHTeJIH H oauo~ yoTaHO:BKH CKM-200 ooa;ztaiOT 
He06XO;ttHW6 npe;ttDOObiJIKH ;ztJIH WH:POKOrO neponeKTHBHOrO pa3BHTHH 
!fJH3H'Cl60KKX HOOJI6;tt0B8HH~. 0;ztH8KCI H8 KaJK;ztOM aTane, npH paapa6~!J:K6 

KOHKpeTHO~ 8KonepHM6HT8JI:&HO~ nporpaMMbl, H3 60JI:&WOrO qHOJI8 B03-
MOEHiiX wmamqeoKHX aa;ztaq·aeo6xo~HMO nu6paT:& aam6onee namHNe npo6-
Jie~, KOTOphte MOryT 6b1T:& peweHM 0 DOMO~IO HODOJI:&ayeuo~ MeTO](HKH 
onTHMaJI:&HhiM o6paaou (no npeMeHH nonyqeHHH H noJIHOTe noJiyqaeuotL 
HawopuaumH). IIIHbl~H ononaua aKonepaueaTaJI:&HyiO nporpauul ;ztJIH CKM-
200 OJie;ztyeT paapa68Tbl:B8T:& 0 T8KHM paoqeTOY, qT06bl OH8 He nepeKpbl 
:B8JI8 8KOnepHU6HTbl ooymeoT:BHUHe 0 DOMOm:&IO HY610~0H 8JI6KTpOHHbiX 
H K8U6pHbiX yoT8HOBOK 9 8 paSBHB8JI8 Te H8DP8:BJI6HHH HOOJI6;zt0B8HPIH, 
:B KOTOpblX U8KO.HM8JilJHO HODOJI:&SyiOTO.fl OOOt1eHHOOTH OTpHuepHO~ M6TO
;ztHKH. 

-2o.i.. 



B OT~mqme OT qmcTo a~eKTpoHHNX ycTaHo:ooK, ycTaHOBKa CKM-200 
fJMfleTcH TpeKOBbiM ;zteTeKTopou, cnoco6HNM, npaKTmqecKH, :a reoMeTpHH 
4 :JC permcTpmpo:oaT:& c~o:HCHwe no KOHc»mrypal\HH MHoroqacT .. : .~Hbie npo
ueoo~, npoHoxo~flmHe » padoqeu od~~ue oTpmuepaoa Kauephl~ 

C ;ztpyroti CTOpOHbi OT nyaNp:DKOBbiX KaMep OTPHM6PHYIO KaMepy 
OT~MiqaroT ee ynpaMH6MOCT:D H M8~013 Bp6Mfl naMfJTH (;ztO I MKC), qTO 
;ztaeT B08MOJKHOOT:D nponyoKaT:& qepea Hee ;ItO I06 aapHJK6HHbiX qaOTHU, 
aa UH~ YOKOpHTe~fl*) H c»oTorpac»mpo:oaT:& OT06paHHbi6 TpHrrepOM pe~
KH6 oo6~THH. 8TO 06CTOHT6~:DCTBO~ ~oqeH:D B8:1XH06 npH mayqeHHH pe~KHX 
pacna;ztOB), npm He C~HWKOM MSHO~ a~eKTMIBHOCTH TpHrrepa (e> I0-3) 
n08BOHH6T TaKJK6 0 ycneXOM Honon:r:,ao:eaT:& OTPHM6PHYIO KaMepy KSK 
;zt6T6KTOp pe;ztKHX B88HMO;zt6tiCTBH~ C paa~MiqHbiMH MHW6HHMH, noMemeHHbiMH 
B pa6oqH~ o6~eM KaMepu. 

0qeH:D npHDH6K8T6H:DHhlM npe~0~8MH6TOH perHOTpHpOBST:D B88HMO
;It6~CTBHfl :a raae-HanonHmTene Kauepbi H~H B oneuHa~:&HoH raaono~ MH
meHH~-;zteTeKTope (eM. paa~en x-2 ), qTo ;ztaeT :ooaMo:HCHocT:& Hac5~ro

~aT:& H H;It6HTH~HUHPOB8T:D no npo~ery KOpOTKOnpo66JKHB6 npo;ztyKThl B88-
HMO;It6~CTBHH. 

llpH BNc5ope ;zt~H ycTaHOBKH CRM-200 nepcneKTHBHbiX Hanpa:o~eHm~ 
HCC~6~0BSHHH HS~O HM6T:D TaKJK6 B BH;zty, qTQ 6~aro;ztapa M8HbiM a~eK
TBM MHOrOKpaTHOrO pa006flHHfl B OTPHM6PHO~ KSMepe MOryT 6biT:& 0660-
neqeHbi B npHHUHne 60~66 BbiOOKH6; qeM B nyaNp:&KOBbiX KSMepaX, TOq
HOCTH H8M6p6HHH yr~OB ( 9 ) H HMny~:&OOB ( p ) B o6naOTH p ~ IO ra:o& 
(eM. pHc. I H 2)pa19J)ooo6eHHO npH H8MepeHHH TpeKOB MHOroaapa~
HbiX qacTHtf£)·. 

c yqeToM ocHOBHhiX ooo6eHHocTe~ ycTaHOBKH CKM-200 H n~aHOB 
ee ;zta~:&He~mero paaBHTHH paocMoTpeHbi HaH6o~ee neponeKTHBHue Han'!"" 
paMeHHH HCC~e~OBSHH~ B 06~80TH pe~HTHBHOTOKOM fl;zt6pHO~ H rHn~p
fl;zt6pHO~ ~HaHKe H ~ oc5naoTm wHaHKH KSOHOB. 

------------------------------------------~-----
*) 9TOT npe;zten, Oq6:BMI~HO, 38BHOHT OT paOTHJKKH nyqKa (HanpHMep,· 
~fl npoeKTHpyeMOrO Hy~OTpOH8 OH MOJK6T ;ItOOTHraT:& !07). 3arpyaKy 
ycTaHOBKH CKiwl-200 MO:IXHO y:oe~HqHT:D' nO-BH~HMOMY, - B IO,; paa' \ 
eo~H B6pWHHY B38HM0~6~CTBHH BOOCTSH8BnHB8T:& no ero npO~yKTSMe 

*) 8TO 60T60TB6HHO fi0BNW86T Tpe60BSHHH K ;ztpyrHM ~SKTOpaM; 9 p 
(oTa6~a p~OTI;Taiiepht,~.no· c)TeP\~oTOailiiapaTa l1 

WOTOfiH6HKH, T~ST6H:&HOOT:D onpe;zteneHHfl OfiTHqaoKHX nonpaBOK, TOq
HOCT:& H8UepeHHfJ USrHHTHOrO nona H T.~.). 



A. HCC~E~OBAHMH B OE~ACTH PE~HTH~CTCKO~ H~EPH00 
M rWITEPHAEPHO~ ~H3HKH 

I. May~eHHe MHOrOHYKnOHHhlX B88HMOA6UCTDHI npH 
U6HTpan»HUX CTOnKHOB6HHflX penHTHBHCTCKOrO 

H].lpa C H;l(pOM. . *} 

MOmHO 6ea rrpeyBenHqeHHfl C~HTaT» U6HTpan»H~6 CTOnKHOB6HHfl 
H~pa C fl~p0M0 0~HO~ PIS Ba~e~WHX npo6neM penHTHBHCTCKO~ fl~epHO~ 
~HSHKH. B TaKOrO po~a BSa~MO~e~CTBHflX peanHSyiDTCH HeOC)~qH~e ycno
BHH, npH KOTOpb~ SHaqHTen»Hafl aHeprHH B~~enHeTCH B ManOM 06~eMe. 
Kp~THqHOCT» STHX ycnOBHH, H B TO ~e Bp6MH SHaHHe (no Kpa~H6H Me
pe B HepenHTHBHCTCKOM np:ac5nHlKeHHH) CTPYKTYP~ cTanKH:oarotnHXCH H~ep 
~a~ pe~KyiD B08MOl~OCT» npOB6PK~:napTOHHO~ (KB8PKOBOI) MO~e~H, 
HCrron»ayeMbiX B TeOpHH aneMeHTapEbiX ti8CTMUt cnpaB6W!HBOCTH CTaTHC-! 
Tt-tqeciCoro ( TepMo~~HaMH~eci<Oro) orr:acaHHH t-tccJie~yeJ.Wx npoueccoB, 
a T8KlK6 ~pyrHX TeopeTHqeCKHX no~O~OB, CBH88HHUX, HanpHMep, C 
~~eflMH 06 "y~apHO~ BOJiHe". Hay~EJHHe qeHTpaJI»HhiX CTO~KHOBeHHH pe
nHTPIBHCTCKOrO fl~pa 0 fl;ztpOM flOSBCIJIH.IDT OCytneCTBHT» c5onee WHPOKHe 
HCcne~OB8HHfl KYMYJIHTHBHbiX npoqec:COB, Hay~eHHUX noKa B HHKJIIDSLtBHO~ 
flOCT8HOBite 8KCnepHU6HT8 /S/. 3;zt~lC» 8H8~HTen»Hbl~ MHTepeo MOryT 
npe~cTaBJiflT» paaJIH~H~e npoR:oneH~H KYMYJIHTMBHbiX a~eK!OB :oo MHO
meoTBeHHOM polK~eH~H ~acTMq, KYMYJIHTHBHOe polK~ea:ae a~poHHbiX H 
6apMOHHbiX peSOH8HOOB H .T•:zt• H8KOHeq, npM 60JI»WHX ITJIOTHOCTflX H;ztep
HOrO B61lt6CTB8 B08HHK8IDtnHX npM JI060BhtX ooy;napeHHflX, M8CCHBH~X JI~ep 
OJie;nyeT OlKH;zt8T» npOHBJI6HMM paSJIHqHhtX 8HOM8JI»Hb1X a~~eKTOB (B TOM 
~MOJI6 H T8KPIX SKSOTH~6CKHX, K8K 11nHOHH~~ KOH;zt6H08T" /G/, "a;ZU}OH
H~e OB6PXKJI80T6PH 11 /?/), JIIOOJI6~0B8HHe: KOTOphtX UOlK6T ~aT» BalltHyiD 
HH~opuaqHID W!H flOHPIU8HHH.OTpyKTypu ~epHO~ M8T6pHH. 

===================== 
lE) 8TH HOOJI6~0B8HJI1fl ( 11. A • f ) fl:BJIHIDTOfl 60T6CT:B6HHHM npo;ztOJilK6HH614 

aKonepHMeHTBJI»HOI nporpauUH, npo:oo;ztmuo~ oe~qac Ha CIDA-200, no
a!rouy OHH paOOUO!rpeH~ donee UO;ltpOdBO, ~eu OOCJ!e;ztyiDutHe WPl8Hqeo
KHe aa;ltaqH. 

' -22- I 



IllonoJILao:eaHHa yoTaHOBim CKM-200 ;i\Jifl HaytzaHHfl uaHTpaJI:&HbiX OTOJIKHO
BeHH1ii npa;zt0~8BJIHaTOfl naponaKTHBHblM MaTO;l.tiiltJaOKHM no;zr.xo;ztOM K STOLl 
npo6JiaMa. Jle1iiOTBHT6JI])H0t OJIOlKHOC:T])t MliOrOo<5paaHe npOflBJiaHHH 
MHOrOHyKnOHHbiX B38HMO;zta1iiOTBH1ii Tpa<5yeT perHOTP8UHH (~aJiaT6JI])H0 

;ztoKyMeHTaJI:&Hot1) noJiaot1 !tapTHHhl npouaooa :a 4.1C -raoMaTpHH. C :ztpy
ro1ii OTOpOHbi UaHTpaJI:&Hbla OTOJIKHOBaHHH - OtzaH:& pa;ztKHt:i nponaoo. 
flpVIqaM, tzaM 60JI:&ma HyKnOHOB yqaoT:eyaT BO B38HMO;ztatiOTBHH, TaM 
MaH:&W6 aro OTHOOHT63I:&H8H :eapOHTHOOT:& (H TaM HHTapaoHaa MOryT 
OK838T:&OH npOHBJIHIOIUHaOH B HeM a(j~aKThtl) • flOSTOMy 3;LtaO:& H63I:&3H 
paoctzHTblB8T:& noJiytzHT:& OT8THOTHtzl3CKH Oc5aonatzeHHhl6 p63J'3I:&T8Thl 0 . 
nOMOm:&IO HeynpaBJIHaMhtX TpeKOB&X j~aTaKTOPOB. B TO ~a :epaMH npHMa
HeHTda OTPHMapHOti KaMepbl C •. U30UpaTaJI:&HbiM aanyOKOM M0llt6T ;l.t8T:& 
SH8tJHT63I:&HyiO no 0<5'beMy H B8)J(HOCTH SKCnapVIMaHT8JI:&HyiO HH(I)OpMaUHIO. 

nnfl H3ytzaHHH naHTpaJI:&HbiX OTOJIKHOB6HHU Ha YOT8HOBKa CKM-200 
npa~araeTOH paapa<50T8T:& CHOTaMy TpHrrepa, OT6Hp8IOIUyiO B38HMO;zta1ii
OTBHH, B KOTOpb~ Yll8CTBOB83IH <5bl npaKTHtJ60KH BC6 HyKnOHbl H83I6T8IO
mero p63IflTHBHCTOKOro fl;ztpa. 

llpH STOM HM66TOH B BH;zty HOnOJI:&30B8T:& TO 0<50TOHTaJI:&CTBO, tzTO 
HJIK3I0Hbl - oneKT8TOpbi JI6THT B ;LtOBOJI:&HO yaKOM yrJIOBOM KOHyCa H 
HM6IOT OtzeH:& 6JIH3KHa no BaJIHllHHa HMnyJI:&Obl. TpaeKTOpHH ;ztpyrHX 
38pHllt6HH&X WP8rMaHTOB - npo;ztyKTOB OTpHnnHHr~ T8K~a H6 Otz6H& 
CHJI:&HO OTJIJ.1tz8IOTCfl ;ztpyr OT ;ztpyra, T8~ K8K HX KpHBH3H8 B MarHHTHOM 
noJie onpe;i\aJIH6TOH OTHOWaHHaM ~Z • . 

Ha pHc .3-a Haoc5palltaHhl noJiytJeHHhle Ha CKM-200 paonpa;i\eJiaHHH 
ropH30HT83I:&HbiX np06KUH1ii TpeKOB g)parMaHTOB a{ -tz80THU npa BbiXO;i\a 
ax H3 KaMapbl. 

0 

Ilia paonpa;zteJiaHHH BIIl;i\HO t ll!l: 0 OKOJIO ~0% 38pHlltaHHbiX WP8rMeHTOB 
Jia,mT B npa;i\eJiax ...., IO cu. Ha BapTHK8JI:&Hhla paauepu aT oro "nytzKa" 
MarHHTHOa noJie Ha.BJIHHeT, llOSTCIMY OHH eme·MeH:&ma. PaaMapbl nyqKa 
HaitTpOHOB - onaKT8TOpOB .T8Kllte cmpe;ztaJIHIOTOH yrJIOBbiMH pacnpe;i\eJie
HHHMH npo;ztyKTOB OTpHnnHHra ( B ~. 30M.po9) • flpe;ztnOJiaraeM8fl OX6M8 . . 
TpHrrepa, OT6Hp8IOllterO U6HTP8JI:&Hhle B38HMO;zt6itOTBHH, H306pameHa H8 
pHc~ 3'~ nep:ean qaoT:& ;zteTaKTopo:e TpHrrapa, pacnoJiomeHH&X nape:zt 
l(8Mapot:i, H;ztaHTHI})HUHpyeT no aapH;zty H OT6HpaeT p6JiflTHBHCTCKH6 

;)=p~~~~;=~~::;~P:~e~pa6oTaHa nocxe aa:eepmeHHH a~aJIHaa 
peayJI:&T8TOB 11He:au6opoqaoro" o6JiyqeHHB 1 OOOTB6TO!fBYIODtHX paoqe
TOB H MO;zteJIHPOBSHHB. 
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PHc.3a. Pacnpe~e~eHHe ropH30HTanDHUX npoet~Htt TpeKOB npo~yKTOB 
~parMeHTaUHH penRTHBHCTCKHX o(- qaCTHn ( C p:I7r3B/C) 
Ha BUXO~e H3 CTpHMepHO« Kauepu. 



P~c .·3. CxeMa pacnoJioxeH~SI ctreT,~~KOB Tp~rrepa .ztJISI oT6opa 

D;eHTpaJI:&HhiX B3aiDA:O,Itet1CT:3:tiJ;l • 

I - nytroK peJISITMBMCTCKHX st.ztep ( ~ - tracTRn;); 

2 - pa60tiltt~ 06':&eM KaMephi; 3, 4 - HOHOTipOBO)J;hi; 

5 ~ :r..rnmeH:o; Tn, TH, TT ·- nytiKOBhle TeJieCKOTihi; 

Tir' II2' rr.3 - nyqi{OBhle n:~onopn;~OHaJI:&Hhle KaMephl; 

F - HanpaBJieHJtte BbiJieTa :3apst~eHHhiX cpparMeHTOB-cneKTp~. 
MeTpoB, T F - perMCTpMp:fiOIJtlttt! HX TeJieCKOTI ( CO CtieT-

1H-!KaMM Ar H A2); N - H mpaBJieH~e BhiJieTa Het1TpOHOB-
I 

. cneKTpOMeTpOB, C N - pe r~CT~MpyiOmRJii Y'IX CtieTtiUK C arr:ni-

COBTia,u,aTeJI:&Hb!M cqeTtrHK,JM A • 



Pmc.4. pxeMa KaHaJIOB H ycTaHOBKa CKM-200. CTpHMepHaSJ KaMepa pas
Me~eHa B MarHHTe CIT-4I. ITy~oK B KaHane ~ 26 ~opMmpyeTcSJ 
noBopoTH~MH MarHHTaMH CIT-I2 m CTI-94 H ~BYMSJ JIHHsaMH MTI-I5. 
ITo 3TOMY KaHaJiy B CTpHMepHyro K~epy B~BO~HTCS! ny~OK YCKO
peHH~X ~acTHU Cp , d ,. ~ ·••• ) • EcJIH B~BO~HT:& ny~oK Ha 
MHmeH:& ~ , TO Ha Ka.Mepy BllEO~HTCS! nyqoK BTOpH~H~X qac
THU ( IT HJIH K-Me30Hhl), cpOpMHpyewe TpeMH JIHH3a.MH .MTI-5 H 
MarHHTaMH CIT-94 H CTI-57 • 

. . 
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fl~pa (I), BXO~Hmme no HOHonpo:so~y (3) B pa6o~~~ o6~eM KaMep~ (2) 
B npe~enax TeneOHOrO yrna, 38XB8T~Baromero M~W6H» (4). nnfl 3TO~ 
uenH MO~eT 6~~» Honon»soBaHa annapaTypa, BXO~Hmafl B·ooo~aB HMero
~eroos aa ycTaHo:aKe CICM-200 TPRrrepa 7 9 I: !reneoKon T, - B~~e- I 
Jirnomyro pa6o~yro ~acT» ny~Ka, ~eneoKon TH - or5HporomJI1:lii ny~Ko:a~e i 
H~pa no sapfl]ty, H TeneoKon c~eT~Ir'JKOB Tr c TOHKJIIMJ/1 CUJllHTJllnJIH- • 
TopaMJ/1, ;zviH yMeH»rueHHH :aKJia~a "q,oHo:a~x" :asaHMo~e:liioT:aH:lii. Tiy~Ko:aaH 

Tp~rrepH8fi annapaTypa ~OJI~a 6~~» ~OnOJIHeHa OHOT6MO:lii ~~6HTJI1~~Ka

U~H ny~Ka (o nponopu~oHaJI»H~MJ/1 KaMepaMH) Jl1 6onee oo:aepweHHO~ 
o~o~eMO:lii aHanJllsa H~ep no sapH~Y (oM~pas~en pas:aJllTJllfi TpJllrrepa). 
06pa30:B8BWJI160fi B pesyJI»T8T6 B38~M0~6:liiOT:BJllfi ny~Ka peJiflTJ11BJ110TOKJ11X 
fl~ep o MHWeH»IO (I) ny~KPI sapH~eHHblX ~J!parMeHTOB - oneKTaTopo:a F 
permoTpHpyioToH TeJieoKonoM ~ , a oTpHnJIIHI'OB~e He:liiTpOHbl ( N) -
O'lJe T'lJJIIKOM C N • 

IllMnyJI»Cbl 0 TeJieOKOna T,: PI O'lJeT'lJJlll\8 CN oyMMHpyiOTOfi 
Jl1 fi0~8IOTOfl H8 8HTPIOOBfi8~eHHH C ny'lJKOBblMH TeJieOKOfi8MH ~ ,J: ~ ~ 
BepOHTHOOT» oJiy~a:liiaoro nona~aHwrt ~pyrHx npo~KTOB BS8HMO~e:liioTBHH 

B TeJieOHhii1 yroJI ( ~ ro-2 OTepa~HaH)' saHHMaew:lii TeJI6CKOfiOM TF 
111 o~eT~HKOM C11 , op~BHJ11T6JI»HO MaJia*)) • . 
~OnOnHHTeJI»HOe fi0~8BR6HJ116 3TOI'O 8~~6KT8 MOJK6T ~8TD 8HT~OOBna~a-

..-~ 

TeJI.»H~~ o~eT~HK :a AN . , paononoJKeHHbl:lii nepe~ C I( ( · o - . 
r . 

KOHBepTOpOM, 601IJI1 ~ - ~OH OK8JK6T0fi 3H8~Jl1T61I»Hb1M), 8 T8K~e ne-
pug)epJl1i1H06 MarHHTHOe none MeJK~y o~eT~HK8M111 A, 111 A l (:a 
T61I6CKOne 7; ). 0T60p perli.IOTplllpyeMblX C06blTH:lii ocymeCTBJifl6TOfi · 
cne~yroma:lii JIOI'li.IKO:lii sanycKa 

3anyoK = T, x Tu x 7;. .x [ T,: + 2f~ x CN] . 
Tip~MepHafi OU6HKa aw~eKTJllBHOCTPI pa60Tbl OfiHCaHHOI'O Tplllrrepa MOJK6T 
6~TD 0~6JI8HS H8 OOHOBaHli.IPI npe~B8PJI1T6JI»HOI'O 8H8JI~38 3KOnepHM6ij
T81I»HblX ~aHHblX OTHOCJI1Te1I»HO cl- Lt - :asaHMO~e:liioTBH:lii, nonytieH
H~x aa ybTaHOBKe CKM-200. Jllonon»syH oueHKY OTH00111Te1I»HO:lii :aepOHT
HOOTJ/1 B38t1MO~e~CT:BJ4:lii . t:::A_ -'lJ80TJ4D;, OOfipOBO~aromlt1XOfi 38pHJKeiiHhtMH 

======================= 
3£) KaK noKasbl:aaeT npe~:sap~&TeJI»Hhlti aHan111a, go/l_s. :asalt1MO~e:lii• 

OTBJil:lii 0 y'lJ8CT1116M 2-X 111 6onea HyK1IOHO:B, npR KOTOpblX B SOHY 
oTpHn~&Hra nona~aeT o:EHUaTeJI»HaH t~aoTmn;a c ;p > 3 ra:ajc, 
COCT8BJIH6T - 2. IO .:. . 
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c»parMeHT8MH - cnewrpaTopaMH (0,8C(!0,04), MOJKHO rpy6o oueHHT:& go/lloO. 

· B38HMO;zteiiCT:BMtti C Yli80TMI6M :aoex lJE:Thtpex HYKJIOHO:B H8JI6T8IOilt6rO H;ztpa 

.-.,He : 0, ~2+0, 04 OT :aoex Heyr.:pyrmx :aaamMo;nei'icT:am~, ceqeHme 

ROTOPbtX HQ. XL OR838JIOC:& P811Hb1M 6~ 320.±IS~.r. c yqiiTOM t 
3TitlX ;zt8HHb1X MOJitHO 0Jl011;zt8T:& HSOROJIJ:,KitlX ~aOOlJJdX Tp:rdrrepo:a sa IJ;ItlRJI f 
yoKOPllTeJI!! np11 llHTeHOll:SHOCTII I ,a. IO , TOJIJ!liiHe Mlll!leHll !: 
d. ~ 0,3 /cM2 , eoJim o6ecneqe~a o6n~aH reo.MeTpltlt~eoKaH It1 annapaTypHaHi 

3c})<lJeKTitl:BHOOT:& perlt1CTP8Ulfllfl :acex 4--x CTpmnnlf1HrO:Bb1X HYKJIOHO:B e >0, 5. 
Ot~eBitl;ztHO, t~To o6eonet~eHit1e BhlOOKOU annapaTypHoti acp<lJeKTitlBHOCTMt 

Het1TpOHHOro OtJeTtJitlK8 H:BJIHSTCfl ;ztOnOJil>HO OJIOXtHO.ti S8;zt8tl6~~ Tip:£! ;ztOO

T8TOtJHOti ;ztJIItlHe HetiTpOHiloro. OtJeTtJUKS ('l > IM) .MOJKHO noJiytJHT:& 

ec
111
> 0,8, tJTO ;naeT np£1MeO:& porltlOTpM~pyer.fhiX '3-X HyRJIOHHblX 1338~ 

ItlMO;ztetio TBHtl <: 0, 2. TIO-BMI;ztVIMO.My H8VIOOJI:&IUyiO npo6JieMy l3 ;zt8HHOM 

OJiytJae npe;ztOT8BJIHIOT cpOHOBh16 aanyoRH, o6yOJIOBJI6HHht6 l3 OOHO:BHOM 

OJia;ztyiOiltHMVI ~8KTOp8MH: annapaTypHO~ He3~@6KTit1BHOOT:&IO TeJieOKOna 

K per£1CTP8IJ;Milll nytJKOBbiX o( -qao~~HU VI "napasHTHbiMH 11 l338HMO;zte~OT- ~~ 
BHHMH l3 BemeCTBe .MeJit;zty TeJieCKOnOM( ~ It1 OtJeTtJHKOM A2 (TeJieO-

, Rona ~ ) • TiepBhiii cl)aKTOp MOJKHO · yMeH:&IUHT:& ;no 0, OI+O, 02. liTo me _-

K8C86TOH BTOporo @8KTOpa, TO OH onpe;zteJIH6TOH :B nepByiO OtJepe;zt:o 

TOJIIltlllHOil 11napa3HTHOr0 11 B61lt60Tl38 (B ItlOHOnpO:BO;zt8X (3) (4),, :B OKH8X 

VI raae-HanOJIHHTeJie KaMepbi*) VI np~) no opaBHSHHIO 0· TOJIIltVIHO~ Mlfl

Ul6HH. 

C HOnOJI:&30l38Hit16M ItlOHOnpo:ao;na, 061lt8fl TOJI~ItlllH8 KOTOpbiX 

·t :6- 0,2 /oM2 npa TOJIIlt£1HaX Mitl!UeHa:tl d ~ 0,3 /cl- MOJKHO paOOtJH

ThiB8T:& nOJIYtJitlT:& OTH00£1TeJI:&HhiH Bhi:X:O;zt nOJI63HbiX TpiU'repOB He Xyxte 

0,2. Tai<lflM oopaaou npm o6Jiyt~eHHl1 npo;noJixtHTeJI:&HOOTl>IO -- 400 t~ao-' 

O:B, npit1MepHO, H8 !OS noJiytJeHHhlX OTepeO~OTOrpacpHH MOlKHO aaperHCT- . 

papo:aaT:& He ueHee 2•I04 .rsaauo;netioTBHM o yt~aoTHeM Boex 4-x Hy~-
JIOHOB HaJieTaromero ~;npa fie • · 

;)=C;p~~~=~o~6p~~~~Hl1TeJie H6JI:&8H OtJit1T8Tl> napaSHTHbiMH, 

T8K K8K 0Hl1 ;zt8IOT ;ztOnOJIHHTeJI:&HyiD U6HHYIO HHcp0pM8IJ;It1IO 0 :BS8It1MO

;ne:tlCTBMIH H8 H;ztpax HSOHS (reJIHH). 
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06pa60TK8 111 8H8JU18 3T111X C06hi!CHti TIOSBOJIHT HCCJie~OB8T::&: l 
a) 8HOt1Cl/J b~HH6 OC06eHHOCTH I.\(mTp83I::&HhiX B88111MO~etiOTBHti 1 npo- f 

flBJIHIDmH~Cfl B TSKKX 0611{111X XapaKTep~OTHKSX, KSK MHOmeOTB6HHOOT::& l 
BC6X aapflmeHHHX qacTHU 111 JC·-MeSOHOB, K09~~HUH8HT Heynpyroo

TH, pacnpe~eJieHHe po~eHHbiX li8CTHU no P ..L H ~p. (Ha CTSTHOTH-

Ke ~ 2•I04 C06hiTH~); . 

6) ~t-twwepeHut-tan::&Hhle ceqeHHH RYMYJIHTHBHO po~eHHHX Jt--ue-

80HOB 1 HX 3HepreTHqecKHe 

. - I0lt 006HTHti)*) j · 

H yrJIOBhi6 pacnpe~eJieHHH (Ha OTSTHCTHK6 

:a) KYMYJIHT111BHHe a~Q}eKTbl :a pmK~eHHH ~pyrt-tx a~poHo:a, paona~aro"':": 

U{HXOH HS aapmKeHHble qacTHnJE) (Ha CTSTHCTHKe OT !00+!000 006b1TH~ !'.· 

- B 88BHCHMOOTH OT ceqeHHH pOJ~6HHH)l CJie~yeT no~qepKHYT::&,, qTO 

OTIHOSHH:blti TpHrrep 6y]J.eT OT6HpaT::& T8KJite B88HM0~6HCTBHH o'- -qaOTHU;' 
. . . ! 

0 60JI::&UIHM nepe~aHHHM HMnyJI::&OOM (eM. n. A-2), o<5pa<50TK8 KOTOpblX : 

~aeT BOSMOmHOCT::& HCOJI6~0B8T::&; 

r) 000<5eHHOCTH H 0<511\H6 Xapar:TepliiOTHKH B88HMO]J.6tiOTBHH d.. -qac

TliiU 0 nepe;ztaHHblM liiMTiyJI::&COM p.J. > 0, 5 ra:aj 0 • (Ha OT8THOTHKe - !03. . 
00<5HTH~); ' 

~) xapaKTepHOTHK npoueoca rElH6P8Ullllll :Jt--M680HOB, pOlK~eH
HbiX B T8KHX B88liiMO;ztetiOT:BH.ax, HX liMnyJI::&CHb16 H yrJIOBble pacnpe~eJie

HHH, 88Bl1011MOOT::& MHO*eOTBeHHOOTH OT nepe;ztaHHOrO HMnyJI::&Oa npH 

PJ. > 0, 5 ra:a/o (Ha CT8THOTHKe OltoJIO ro3 00<5biTHti); 

e) ceqeHHH :ablXO]J.a KorepeHTHoro pom~eHMH ~pyrHX a~poHo:a (Ha 

CT8THCTHKe H60K03I::&KO COT C0<5biTHti); 

llt) BhlXO;lt peJIHTH:BHOTCKHX rHnepH~ep ~ 1-Le ... ~J-Le (OM~ n .A-3) 

(Ha cTaTHOTHKe OKano IOO oodbiTHti); 

8) l308MOlltHOOT::& cymecTBOBSHPI:ii MHOro6apHOHHbiX peSOH8HOOl3 

(eM. n.A-2:-2) (:a CHOTeMe d.JC~ - Ha CTSTHOTHKe ,.._ !03 00~· 
<5:biTHti). 

========================= 
M) 3;zteC::& H8~0 HMeT::& B :BH;zty, qTO npH M83Ib1X yrJISX po~eHHH 

( < 30 upa~) H <5on::omKX HMnyJI::&cax pom]J.eHHblX qaoTHU 

( > 5 ra:a/ 0) TpHrrep MOlK6T BE.OOHT::& H6KOT0pble HOKSxt6HHH ( OOo-

6eHHO ~H nOJIOmHT63I::&HbiX qacTH4)• 
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OqeH:& B8JKHhiM npe~OT8BJIH6T0fl V'layqeHHe 88BV'IOHMOOTV'l nepetiHOJieH-~ .. 

HbiX 8<IxlJ6KTOB, npOflBJIHIO~IDCOfl B ~eHTpaJI:&HblX ooy;napeHV'lflX) OT 8TOMHO- ' 

ro HOMepa fl;npa-MHIU6HV'l (Ha OT8TV'IO~'V'IK6 no 2+4 TbiCHtiV'l B88V'IMO;neJiioT

BV'l~ Ha 4+5 H;npax). 

l{OHKp6THbl6 YOJIOBV'lfl npOB6~6HHH 06Jiyti6HHJii 0 pa 8HDIMV'l MV'ln16HflMV'l 

MOlKHO · 6y~eT OillOPMY3IVIpOB8T:& llOCJie npe~BapHTeJI:&HOrO 8H83IV'188 SKene-~:·;·· 
pHMeHTaJI:&HbtX ~aHHhlX 6JIHJKal(1mei!i aKonoaJd~V'IV'l CKM-200, a TSKJKe noone ." 

pa60tJIDC HOllbtT8HV'IJii K8MepHbiX HOHOnpOBO~OB VI raaOHanOJIH6HHblX MMUI6- ': 

Heti (c H2. I D 2 I lie, Ar V'1 ~p. no~ ~8BJI6HH6M) ~ ' r 
9KCnepMM6HT8JI:&H8H nporpaMMa no HOOJI6~0B8HMIO MHOrOHyKJIOHHhlX 1 

:aaaMMo~eliicTBV'IJii MOJKeT 6b1T:& HatiaTa Ha I aTane paa:aHTHfl yoTaHOBKV'l 

CIOA-200 I976+77 rr. · (oM. npMJIOJI\eHHe I); ocHOBHhte, noTpe6Hble . ) 

;AJIH 8TOrO peoypcbl npHB6~6Hbl B COOTB6TCTBYIO~HX paa~eJiaX np06KT8. • ~· 
MHHV'IMaJI:&Hhle peoypcbt, oc5ecne1mnaro~V'le Hat~aJio o6JiytJeHV'IJii B IY 1 

· KnapTaJie I976 ro~a no aToti nporpaMMe: aaTpaTH - 220 TbiC .pyc5Jiei1; ~ 
KE - 2000 qaoo:a; 9MM - 5000 HOpMo-qacon~ OqeH:& V'IHTpHryro~V'le nep

oneKTHBhl B V'ICCJI6~0B8HHV'l U6HTpaJI:&HblX B88V'IMO~eilOTBHil CBfl88Hbl 0 

HOnOJI:&80B8HH6M nytJKOB 60Jiee THJKe;ua: peJIHTV'IBHCTOKIDC H;l:(ep. Pa 8Bl!t

TV'16 8KCnepHM6HT83I:&HOJii nporpaMMbi :s 8TOM HanpaBJI6HHH <5y~eT onpe;zte- : 

JIHT:&Ofl nporpeOOOM B YCKOpeHHV'l H 1p0pMMPOB8HV'IV'l BDIB6~6HHblX nytJKOB 

peJIHTV'IBHCTcimx H;ztep c A > 4, a TaKJKe yeneWHbiM .peweHHeM pH~a 

MeTO;ztHt~ecKHX aa;ztatJ Ha yoTaHOBKe GKM-200. , 
Heo6xo;nHMbiM ycJIOBMeM o6JiytJenHJii B TSKHX nyt~Kax HBJIHeTcH coa- ~ 

~8HV'le Ha ycTaHOBKe CKM-200 annapaTypbi KOt:l't'POIIJI aa OOCT8BOM H 

cTpyKTypott nyt~Ka a~ep o Z > 2, BKJirot~aro~ett nyt~KOBble nponopnHo

HSJI:&Hble KaMephl ·(OM. paa~eJI Y) • 

2. IIIOCJI6~0B8H116 I\OrepeHTHbDC B88V'IMO]l6ilCTBV'IJii peJIHTH

BV'ICTOKHX fl]lep*J . . 

' i~ 

B neponeKTHBHbiX nJiaHaX pa8Blt1Tl1Hl 8KCnepV'IM6HT8JI:&Hb1X HOOJie~OBa{". 
HHti f!8 CKM-200 KOrepeHTHOrO :B88HM0~6HCT:BHH o(_ -tl8CTHr.fE) T8KlK6 f 

npe~CT8:B3Ifl6TOH O;ztHOil ¥18 6JIHJKSttUIV'IX npo6JieM, :B ¥18Yti6HHV'l KOTOpOti r 
t 

MOryT 6biT;& 0 ycneXOM HOUOJI:&30B8Hhl OC06eHHOOTH M6TO;zutKH CTPHMep- f 

HblX K8M6p. 

-----~---------~----------------------------------*) KorepeHTHbiM :aaaHMO~eMoT:aHeM (a~eo:& H :ztaJiee) Mhl yoJIOBHO HaaLI

naeu B06 B88HM0~6MOTBHH peJIHTHBHCTOKHX fl~ep 6ea UOCJie~yro~ero 
ruc paa:aana. 
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9TO OTHOO~TOfl D nepnyro Ottepe~D K KOrepeHTHOMy po~~eH~ID a~pOHOB, I 
' KOTOpOe npe~OTSBJifleT COc50irl: ].tOBOJI:&HO OJIOmHblirf ~ pe~K~;tl npo;ueoo • . ~ 

KaK y llt8 ynOIIIIHSJIOOI:o ll n, j, C l!C!reMa O!r Ciopa 1.1811Tpam,HblX CTOJI- 1.·· 

KHOD6HHVl nOSBOJifleT O].tHOBpeMeHHO I'erHOTp~pOD8T:& OJiy'Cl81ti B88HMO:zte~- t 
O!L'B~fl (?(. -qac!L'~~ o p ..t.. > o, 5 ra:e/o ~ 6ea nocJie~yro~e:ro ~x 

1 
"paa:aaJia". O:ztHaKo ;nJIH o;eJieHanpaJ3JleHHoro ~ooJie;l.l;o:eaHHH aTHX npoc5- t 
JieM npe~OT~BJifleTOfl c50Jiee paiJ;IZ!OH8J1DHbiM (no OI<OpOOTH .Hac5opa OT8TMO-~··· 
TIZ!KIZ! ~ Oc5'beMy noJiyqaeMOiti HH~OpMat,IZ!H) IZ!Ofi0JID80B8T:& TpMrrep, pe- : 

riZ!oTpHpy!OlUMH ~ -tJSOTHI.\Y nooJie l1381Z!MO~e~OTBMfl. }lJifl 3TOirl: U6JIH -· .· 

MOJl\6T OJIYXOIIT:& T6JI60KOllH"'e0~8fl OIZ!C T~Ma 00 C:UMHTIZ!JIJifliJ;IZ!OHHbiMIZ! CtteT..- f 
tiHK8MH*), KOTOpafl Bht~eJifleT 2-X 3€.pfl~Hble tl80THIU>I, l3blJieTSl01UHe Bne- r 
pe;n D Op8BHIZ!T6JI:&HO M8JIOM TeJieOHO:M yrJie. Tipe~DapHTeJI:&Hbliti 8H8JIH3 , 

ropH30HT8JI:&HblX npOeKU.T!lirf TOtteK l3biJieTa 2-X 38pfl;ztHhiX tJSCTMU nOoJie - ~ 
B381Z!MO].teitiOTBMfl .:1- -tJ8CT.T!lU HS f!].tpe 

6 U fi0K83bll386T t tlTO B npe-t 

].t6JI8X npoeKUIZ!H yrJia BhtJieTa 9 <.. 50 Mpa;zt ( OT OOH c:J:._ -nyttKa) Jie- t, 

~IZ!T c5oJiee 98% Boex ~DyxaapH;ztHhiX qaoTmu. · Tio;ztaBJimomee ttMoJio .T!la HHX ~ 
3TO WP8rMeHTbl-Oll6KT8TOpbl 

3 hle , JiemamHe B Oc5JISOTH 9 <: 20Mp8;zt , 

(OM. pHo,Sa), KOTOpble ;ztOJIJKHbl 6htT:& ~IZ!OKPli1MIZ!H171pOB8Hbl (TSK me KSK 

i1 nyttKODhte cl... -ttaoTliiD;bi). 8Ta oc5J:aoT:& ;ztoJIJKHa c5IiiT:& iiepeKpbiTa 
'· 

8HTli100Bfi8;zt8TeJI:&HbiMIZ! OtteTtJIZ!KSMM, MWIZ! 08M8 OMOT6M8 ~eTeKTOpOB, 

npe].tH83H8tJ6HH8fl ].tJifl OTc5opa npOB3UMMO;zteitiOTBOB8BWMX. ~ -tJSOT~Ut 

;AOJIJKH8 c5blT:& He"'yBOTBIZ!T6JIDHO:tl B 3~!0:tl 06JI80Tft (HanpJtUiep, co;nep~T:& 

fiOJIO.OT:&) • 

Tai<IZ!M oc5pa30M, paOOMOTpeHHSH CMOTeMa MOlKeT OT6Mp8T:& B38MMO-

~ei10TBMfl cJ_ -tJ80TI71U C nonepetJHI:lM IZ!MnyJI:&OOM p.J.> 0.3 . , 
BepxHHi1 npe;zteJI periZ!oTpMpyeMhiX PJ. (at) aaB11CNtT OT paaMepoB 

IZ!Ofi0JID3Y6MO~ OIZ!OT6Mbl ].teTeKTOpOD, K9T0pble MOryT c5biT:& Bbic5paHbi noc

Jie nOJIHOrO 8H8JIIZ!38 IZ!MeiOIUIZ!XOfl 3KOIIepNtM6HT8JI:&H~ ~aHHhiX 0 yqeTO~ .. 

KOHCTpyKTI71BHhiX ooo6eHHOOTei1 OTp~uepHOH KSMepbi. TIO npe~BSPIZ!TeJI:&-

HbUI OIJ;6HK8M npiZ!MepHO 0, 6 -7- 0, 7 OT B06X 2-X 38pfl].tHhiX npo~yKTOl3 ,: 

cl- Li. - ~aaHMO~e:tloTBIZ!fl, JiemamH.x sa npe~eJiaMH oc5JiacTM oTp~nnMH- [1 

ra IZ!M6lOT 8 <. 50 Mpa~, tJTO OOO~~BeTOTByeT 0,3 raBjO<.D <::.0,8 . ! 
· ,..._ raB/0 •f 

;)=M~~~~~;~;~;~=~~=STOit U6JII71 OUOT~Mbi nponopu~OHSJI:&HhiX KSMep, r 
npe~yOMOTpeHHOe HSOTOfl~M npOOKTOM, ;ztaeT pa~ oep:&e3HblX npe- f 
~MY1U60TB ¥1 oymecTB6HHO pacwmpHeT 8KcnepmueHT8JI:&Hbi6 l303MOJKHOO- f 
TH YOT8HOBKH (eYe pttSt).Q.) • f 
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ITpM OTOOpe no MOH~38~M~ ~ ··ll80T~~ dy~eT aaper~oTpHpOB8H8 

HeKOTOpa fl npHM60:& npOB38~MO:ztati:O'I!BOB8:BilllaX (pparMeHTOB 3 f-Le. 
TaHMe co6hiT~fl MOJKHO CYU46CT:seHHO no:zta:sHT:& (~JIH aaMapKmpo:saT:&), 
perl1cTpl1py.H H6~TpOH-CIT6KT8TOp 0 nOMOllt:&IO H6fitTpOHHOrO OtleT'Cllt7I~a . 
(eM. n.A-I). 0KOH'Cl8T6JI:&H8.fl l1;D;6H'I!k1WHK8~H.fl MOJKeT ObiT:& npo:ae:zteHa 
B peayJI:&T8T6 KHH6M8TH'Cl6CKOrO 8H3JII138 aaperHCTpHpO:SSHHhiX B38HMO- i 

;D;eti:CT:SHti:. i 
. I 

ITpH HSyqeHHH KorepeHTHoro :poiK;D;eHHH a;D;poao:s n Tpmrrepe uo~o I 
l1CITOJI:&30:BST:& TamKe rO;D;OCKOlll1ll6C:KyiO CHCT6MY CUH:·.THJIJI.fl~l10HHbiX O'CleT-1 
qmw:s (nponKaMep), paonoJio~eHHIU no oc>e · cTopOHhl OT OTPHMepHo~ / . . : 
I\aMephl, KOTOpble perHoTpHpo:saJIH ,5hi npo;D;yKTbt naaHMO;D;efitcTB~.fl . 1 

oL-qaoTHU H npo~yKThl paona~a poiK;D;eHHhiX a:ztpoHo:a. Ha pHo. 4+8 -1 
npHB6;D;6Hbt peayJI:&TSTbt pacqeTO:s*J aqxileKTHBHOCTH perHOTpa~Hlii paaJI~q-1 

HhiX npo~eooo:s pmK:zteHHH o noMOll.t:&::o TaKoro TpHrrepa, BKJIIoqaroll.tero 
8 oqeT'ClHKO:S paaMepOM 170 ,. I 5 CM<! (ITO 4 0 K8J!QtOti: OTOpOHhl). 

HH>I<e nepe'Cl.tJIOJI6H Pfl~ <J?HS.tJiqeo:m.tJIX npoe5JieM, OB.fi38HHhiX 0 MCCJI6~0-
B8HH6M B3SMMO;D;6MCTBLIIM ct.... -ll8<JTH~ H8 JierKHX fl:ztpax. 

a.) ITpoueoo p0llt;l(6HIUI P83JIMtJHbiX peaoHaHOO:S :S c;(d:_- u c;(_ cL
:S38MMO:zteti:OTBHHX, npaKTliill6CKLII COEepmeHHO He .tJiayqeHHhlti:, MM66T PH~ 
HHTepeCHhiX OC06eHHOOTe~. 00HOBH06 LIIS Hl1X 38KJIIOqaeTqH B OTOYTCT-
BMM LIIS~TICITMHS y OT8JIKHB8IOlltLIIXC.fl ~ ~ dL -qaCTLII~t 'ClTO 
IT03BOJI.fi6T OCyuteCTBJI.fiT:& HSOTOITHtJGCKM :Shi;D;6JI6HHhl6 peaK~HM pOJK:zt6Hl1.fl 
H MOJK6T CJIYJKLIIT:& npo:sepKOti: H30TO~l1tJ6CKOrO OOCTO.fiHHH HO:ShiX H M8JIO
l13Yll6HHhiX pe30H8HOO:S. 

0TM6ll6HH06 Oe50TO.fiT6JI:&CTBO MOJK6T OKSSST:&O.fl :S60:&Ma C5JiaronpH
.fiTHbiM np11 HayqeHHH (Ll A) - OTPYKTYP:bt :zteti:ToHa/IO/ B peaK~HH: 

++ ... 0 -
·IUJ~ .Ll-- n. ... x-, ~·~ - p ... JC , .c:1 - P ... x 

1.4 ~"'" .......... n..-+JtT' 
--p + xo 

-------~~-~--------~~-----~----~--~--~-~----*) 8TH paoqeTbi npo:se:zteHhl Ha SBM weTO:ztOM uo~eJIHpo:saHH.H no:zt pyKo-
:so:ztoT:sou 8~JII.MaJI:&~e:sa. 



o) MsyqeHHe ynpyroroo(o(-H oloL - B3aHMO~C~CTBHM B 2-X MeTpO

BOit CTpHMepHOit KaMepe, HanonHeHHO~ .renHeM pacmHpHeT 3Ty Tp~Ha-. 
D;HOHHYIO ~RH nB3 00RaCT]) HCcne)tOBaH:V~it • ffa.K yxe ynOMHHaROC:& B03MOX-

HOCt:b MadJliO,IteHH.fl B O'l'PHMepHO~ Kaue:pe c(.. ... 1le.OTHU C MaJihlM nepe,naH

HUM mmynr,cOM ( t- I0-.3 ( rs B/C );? nOSBORHeT ycnemHO HCCJie,I(OBaT]) 

HaHOOJlee HHTepecHyD OdRaCT]) - OdRa<~T:& HHTepPepeHUHH su;epHOli H 

KYJlOHOBCKOit aMnJlHTY.It• BnaronpHHTHhiM OdCTOHTeJl])CTBOM B HHTepnpeTa

UMHoLc( - pacceHHHH HBJIHeTCH OTCYT,~TBHe y B3aHMO,neitCTBYDillJIIX qac-

THU cn~ma ( OTCYTCTBHe nonpal30K Ha cnHH-OpdHTanr,Hoe B3aHMo~eitCTBHe) . 

8) IIposepKa HsOTOnHHBapHaHTHOCTH npPI ssaHMo.n;eitcTBHH penaTH

BHCTCKoro H$pa C agpoM, npe.n;CTaBJI~IOilla.R 3Ha'lHT9RLHhitt HHTepec, 

MoxeT OhiTL ocymecTBneHa c noMomr,IO CKM-200 B pesyJir,TaTe u:ccne.nosa

HHR aCHMMeTpHH B npo.n;yKTax peaKUHH -4/ie /· H _,!He + 3H /If/ • 

IIpH 3TOM B TpHrrepe MOXeT dhiT]) HCnOn])SOBaHa KHHeMaTH'leCKaH OCO

deHHOCT]) 3TOit 2-X qaCTHqHOit peaKUH~ ( KOMTIJlaHapHOCT])). lpyrHM 

3qxpeKTHBHbiM MeTO).J;OM npOBepKH H30TOJIHHBapHaHTHOCTH SiBRSeTC.fl H3Y

QeHHe npo~ecca pox.n;eHHR ~ ( w) : 
wl~ x-r 

oL +a(_-- c{_ .... oe. + f J 'x-
3.n;eC:O HapJmeHHe H30TOnHHBapHaHTHOC:H MO:EeT d~T:O OdHapy:m:eHa no 

aHOMaJl])HO dOR:OmOMY BhiXO.n;y f HJlH no aCHMMeTpHH B II+ H II- -MeSO- . 

Hax, B03HHKmett Sa cqeT HHTepcpepeHn;UH, KOTOpag B TaKOit nOCTaHOBKe· 
) 

3KcnepHMeHTa .n;onxHa H~eTr, RPKO Bhipc~eHHhiit xapaKTep. 

2) !aHHhie 0 MHOroOapHOHHhiX pesoHaHCaX HeMHOrO'lHCReHHH, sa

qaCTYD. Mano.n;OCTOBepHhi H OTHOCHTCSI B OCHOBHOM K 2-X dapHOHHhiM 

CHCTeMaM. YCKOpeHHe ~ - qaCTHU Ha CHHXpO~aSOTpOHe OTKphiBaeT 

HOBOe nepcneKTHBHOe HanpaBneame B nowcxax MHOrodapHOHHHX peso

HaHCHhiX CHCTeM t B qaCTHOCTH CHC TeW CJto(.), KOTOpyD, KaK noKa-

3hiBaiOT on;eHKH, MOXHO HCCRe,D;OBaT]) C nOMOill:DIO CBll-200 Ha ypOBHe 

\I 
., 

I 
t 

celieHIIJl- IO IIKdH, B peaynJ>TaTe ycoBepmeHCTBOBaHIIJl 3TOII YCTaHOBICII I 
K !976+!977 ro,ny ee qyBCTBPITeJI:OHOCT]) K MHOrOdapHOHHhiM peSOHaHCaM f 

I 
f 



~) JIICCJie,n;OBaHt.te peJISITHBHCTCKliiX r11InepSI)!eJ2• 

BosMOJCHOCT:& noJiyqaT:o B nyqKa>: ycKopeHH~X st.:n:ep peJISIT11IB11ICTCK11Ie 

rmnepippraMeHT~ OTKpbiBaeT no cy~.qec:TBY HOBYD 06JiaCT:O HCCJie,D;OBaHHtte 

KaK 11!3BeCTHO OCHOBHWe 3KCnepHMeHT.aJI:&HWe Tpy.:n;HOCTH npH HCCJie,D;O-

. BaH11!11I r~mepSI,:n;ep CBSI3aHW C HX MaJin!MH pacna,n;aNMH npo6era.MH, KOTO

p~e ,:n;eJiaDT npaKTH\IeCKH HeB03MOJICH~M Ha6JID,:n;eHHe TSIJCeJI~X rHnep

tflparMeHTOB, po:m:,:n;aDJitl1IXCSI, KaK 06I¥t!RO np11! I\ -3axBaTe • 

Mcnon:osoBaH11Ie peaKnHH THna A+ p-PAA + p + ~ nosBOJisteT 

noJiy'laT:& H KHHeMaTH\IeCKH BU,:n;eJISIT:O pa3JIH\IHUe rHnepn,:n;pa, B TOM 

\IRCJie 11! Tnxenwe, o6Jia.:n;aDLqHe 3Ha'lliiTeJI:&HI¥MH npo6eraMH. Ha pHc.fO 

npl1Be.:n;eHw nonyqeHHwe Mo,:n;enHpOBauHe:M Ha 3BM oxH,:n;aewe pacnpe.:n:e-
. H I 

JieHHSI no npo6era.M ( HMnyn:ocaM) rHnepSI,IJ;ep N , perHcTpHpyeMwx 
A 

B 2-X MeTpOBO~ CTp11MepHOl-t KaMepo np11 HaJmqHH TpHrrepa Ha pac-

na,n; R~~n+rr- , conpoaox,naDLqHi:t peaKn11ID yKa3aHHoro aume THna. 

Hs npl1Be,:n;eHHoro pacnpe,:n;eneHHSI BU.n;Ho, \ITO sHa\IHTeJI:&Hue npo6erH 

peJISITHBl1CTCKHX rHnepSI,:n;ep n03BOJISIIDT 11!3MepSIT:& BpeMeHa JICH3HH 

rHnepOHOB, CBSI3aHHUX B Sl,:n;pax C }la3JIH\IHID4 Z, \ITO JIBJIJieTC$1 

O,D;HO!:t 11!3 Y3JIOBI¥X npo6JieM rHnepsl)~epHOi:t tPH3HK11I. Tip11! 3TOM OOSIB

JISieTCSI TaK:ate YHRKaJI:&HaSI B03MOJICHOCT:& RCCJie,:n;oBaT:& BSaHMo.:n:et:tcTBHe 

peJISITHBHCTCKl1X st,n;ep C BeJiteCTBOM~ npyro~ BaJCHOl-t TaK:ate npaKTH'leC

KH Hel1CCJie.D;OBaHHO~ 06JiaCT:&D rHnE!pg,:n;epHO~ qJH3HKH SIBJIJieTCSI rHnep- . 

Sl,:n;epHaSI cneKTpOCKOnHSI. Ha6JII>.:n;eHlte . ( nocJie 7J' - KOHBepTopa) 

KOppeJian11IH JICeCTKOrO ~ - 'KBaHTa K peJISITHBHCTCKOrO rKnepSI.D;pa 

MOXe~ SIBKT:OCSI HOBWM 3~eKTHBHUM no,:n;XO.D;OM B H3y'leHHH B036yx,n;eH

HbiX ( K30MepHb1X) COCTOSIHH~. He MeHee HHTepeCHbl TIOHCKH H HCCJie

,D;OBaHKSI KOpOTKOJICHBYiltKX pe30HaHCHbiX COCTOSIHH~, pacna,n;aiOJitHXCSI 

0 HCnyCKaHKeM rKTiepSI,D;ep. 

~yH.n;aMeHTaJI:&HOe 3HatleHHe HMei>T KCCJie,D;OBaHliiR rmnepa,:n;ep CO 

CTpaHHOCT:OI> 8~2 , KOTOpue MOry1' 6btT:O noJiy'leHS Ha CHHXpo<fla30T-

I 
l 

i 
[ 
! 
I 



POHe ( HYKnOTpOHe)*). TaKHe R~pa KMeDT B CBOeM COCTaae llOMHMO 

HettTpOHOB H npOTOHOB HeCK01I:&KO :rm~epOHOBe MMeiOTCSI cep:&e3Hhle 

Teope.THl.leCKHe OCHOBaHHR /12./ npe,n;l101IaraT:&, l.lT~-1hKHX Mep ll01I

Ha.Ft 3HeprHR CB.ci3H dy.zteT 3.Hal.lHTeJI:bHO dOJI:&We~, l.le'M y 06CJqHhtX 

Mep, ll03TOMY MHOrHe BH~Cl pacna,IJ;t)B (f.IJ;yT "3aMOpOJ:eHLI", H BpeMS 

JICH3HM MOJJCeT OK8.3aT:&CSI cymeCTBeHHt) 601I:&llie t t.zeM BpeM.Ft JCH3HH 

CBOdO,IJ;HblX rHnepOHOB H 06ctt.zHb1X rHnep¢parMeHTOB C ~ = I. 

TaKHM o6pa30M, peq:& H~eT no CYTH ~eJia 0 HOBO~ ~OpMe SI.ztepHO~ 

MaTepHH, 60Jiee KOMllaKTHO~,. qeM 06b1_qHaSI. M3yl.leHHe TaKOlt MeTa

CTa6HJI:&HO~ SI)tepHon MaTepHM KMeeT npMHnHnHaJI:&Hbl~ HHTepec H 

MOJICeT npOJIHT:& CBeT Ha KOCMOrOH~t.zeCKHe npo6JieMb1 3BOJIDUHH 

3Be3~HOrO Be~~teCTBa. B 3TO~ CBSI3H CJie~yeT YllOMSIHyT:& TeOpHD, 

Bhl,D;BHHYTYD COBeTCKHMH acTpO~H3MKaMM fia/, COrJiaCHO KOTOpO~ Ha 

onpe~eJieHHO~ CT8JI:HH cxaTHSI He~rpoHHhle 3Be3,n;h1 nocreneHHO npe

BpamaDTCSI B rHnepOHHhle, npH 3TOM " rHnepeHHOe" Be~~teCTBO HaXO

,D;HTCSI B yCTOt:fl.lHBOM COCTOSIHHHe 

-4) H3yt.zeHMe nponecca po:ac,IJ;eHnSI e•e- - naphl 3a ct.zer 

2-X cpOTOHHOrO OdMeHa . . . . . peJISITHBHCTCKOrO sur;pa 

C SI.It;POM (~/ltOTOpbi~ OTIHCblBc.eTCSI )J;M_a_rpawo~: 
A, A, 

1------- e'"(J-L .. ) 

. L:--. e-(1~--) 
A A;L_ 

l. ----------- --·--

' *) 3HepreTMl.leCKHe B03MOltHOCTPI c;;mxpocpa30TpOHa ll03BOJISIDT B 

npHHUMne noJiyl.laT:& rmiepSI~pa, ~~ l.lHC1IOM CBSI3aHHh1X B Mpe 

rHnepoHOB 3f4, a c sanycKoM HyKnorpoHa sro t.~HCJIO yBeJIH

t.zHTc.a· npHMepHO B,D;BOe. Eme 6o;rx:&mHe B03MOXHOCTH B 3TOM Ha

npaBJieHHH OTKPh1BaDTCSI npH HCnoJI:&soaaHHH KYMYJISITHBHO po

z.n;eHHhtX IT H ~ •Me30HOB. 

\~ ,. 



Ha~60Jiee 3cp¢eKT~BH0 MO>IHO ocy~qec·rn~T:& C TIOMOiq:&IO ycTaHOBK~ 

CKM-200. EJiaro~apR 6oJI:&ruOMY npo6ery 3neETPOHOB H no3HTPOHOB B 

pa6otieM ra3e CTpHMepHOt:l Ka.Mep1I npH COOTBeTCTBYIOnteM yMeH:&meHH~ 

MarH~THOrO TIOJISJ MOJ!tHO BKJIIOtiaT:& B TpHrrep " MstrKHe" 3JieETpOHHO 

TI03HTPOHH1Ie napu, perHCTp~pyeM1Ie 60KOB1IMH CtieTtiHKaMH. 3aBHCH

MOCTh 3c~eKTHBHOCTH TaKOrO TpHrrepa OT BeJIHtiHHbi MarHHTHOrO TIOJISJ 

npHBe,n;eHO Ha PHC • ·.8 .. . 1( pe3yJI:&TaT MO~eJIHpOBaHH.H) • :BDICOKa.H 3cpcpeK

THBHOCTh TaKOrO TpHrrepa n~3BOJISJeT •BeCTH HCCJie~OBaHHe paCCMOTpeH

HOrO nponecca B CRM-200 Ha ypOBHe CetieHH.H- ro-29cM· ·2 ( TeOpHSJ 

npe~CKa3htBaeT- Io-26 CM ·2 ) • 

> "" .. 

PaccMoTpem~hitl nepeqem:, rrpo6JieM peJI.HTRBHCTcKott SI,n;epHott <f>H3HKH, 

KOTOphie MOrJIH 6hi cJbiT:& HCCJie,Jl;OBa.Hhi c. llOMOJit:&IO ycTaHOBKH CKM-200, 

He rrpeTeH~yeT Ha MCtiepiibiBaiOmyro IIOJIHOTy. BnOJIHe e9TeCTBeHHO,tiTO 

3Ta 3KcnepHMeHTaJI:&HaSJ nporpaMMa 6y.n;eT pacru:vrpsrr:&cSI H yTOtiH.HT:&

C.H no Mepe ocymecTBJieHM.H ycKopeHMSI donee T.H~eJibiX .H,n;ep, rroJiytie

mur HOB1IX pe3yJI:&TaTOB H pa3BHTY.:SI TeOpeTHtieCKHX H,n;e:t{. He cJhlJIH. 

pacCMOTpeHhi 3,I(eC:& H TaK Ha3hiBa€:Mble "nocJOtiHble" HCCJie,I(O:OOHHSI, KO

TOpbie He Tpe6yiOT cneu~aJI:&HhiX oCJiytieHHti ycTaHOBKH CKM-200 H 

MOryT cJhlTh npone.n;eiibl Ha OCHOBaFHH ,I(OIIOJIHHTeJI:&HOrO aHaJIH3a Ma

TepvraJia, IIOJiytieHHOrO ITO OCHOBHC:t{ 3KCrrepHMeHTaJihHOti nporpaMMe. 

113 TaKoro po,n;a HCCJie,I(OBaHli!W CJI~,n;yeT yTIOMSIHyT:& H3ytteHHe cppra.MeH

TaUHM sr,n;ep H HX EJI8.CTepHOti CTpyKTypbl / 2'3/, cneKTpOCKOIIHtiSCKHe 

IiCCJie,n;oBaHHSI 3K30THtieCKHX r~opO'I'KOJICHBYIItHX SI,n;ep I 3' 24 ' 25/ noHCKH 

IIPO.fiBJieHHt:i npOTOHHOti H 2-X npO~'OHHOti pa,n;HOa.KTHBHOCTH/26,2?' '3/ • 
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npH P c·20 raB/ HYJt.IIOH B yctaHOBlte CKI.I-200 r peayuut 

IIOle.IIIIJlOBaHHII) • 

,
' 

' 

-~--.,..,...,,,.y,.,. ... l.,.•..,'!'lk..,...l':'!"-''""""'-""· """·"1*"''"""'"ti\'"""'"_"""_lm'·?:.K'l:t~ .. '!.':"!i"T,:'lj'Jtl!',.,..,..,,. .. ~.+""'"'"~~"'""-·',-,.. ........ ,... -·_,._...., ____ -=~··~"'~ ,.-~·- ..... ----

.. 

-41-

j 



.,Q 

f,< 

() 

0 

:X: 

Pl 

:s: 
f,< 

:.: 
QJ 

>8< 

>8< 
(I) 

-----------------... -.... .;.· """''""'-·H""''"'' __ ,.. . .., .... ,. .... ,...,.n· .. "t.!..-..~~---.....____..._. __ ~ ·-

.7 

.6 

.5 

.4 

. 3 

. 2 

.I 

I i 
40 60 no H rBJcc 

llpHClJIRllteH!Wit pac'leT s<f);~eKTHBHOCTH • • 
GKM-200 K pe~11:11 oC.. +Hi! ~+ He + ee 
llp.H ~= :GO r3B/c B 38BI!CliMOCTH OT 
BeJIH'lHHLI MarHI1THoro no;:n H. 

,:-4_2-
.;.,-;:.,.,_;.. 

-·~------.... ,--..,~ ---~ --........... .. 

B03. 

peJIF.:::J 

30BaHI 

HOB. ! 

CTpMm 

Jiyl!eHl 

HOM YI 

.!!JIMHO~ 
. t 

/ MHTeHq 

" f 
TeJII:.Hy 

Heflrpa 

Tl1U CT . 

3Han 

Pliwe • 

n 
BYD 01! 

.zteflCTB 

YCTtlHO 

MCXO.ltll 

30BaHI! 



Cpe~M B03MO~H~X npMKna~HNX Mccne~oBaHM~ Heo6xo~MMO Bhl~enMT:& 

M3ytreHMe pacnpe~eJieHM~ no GHepriifM, yrnaM M 3apSI~Y npo~yKTOB 

B3am,W~ei1CTBl'ISI penSITMBI'ICTCKl'IX SI~ep C Bell{eCTBOM C n;en:&IO on;eHKH 

l'IX 6~0JIOrMtreCKOrO B03~e~CTBMSI *). Ba~HOCTh 3TOM npo6~eMU CBSI3a-

HO C TeM, 'liTO BbiCOK03HeprMtlHbie SI,Il;pa raJiaKTHtleCKOrO KOCJ.niJ:tleCK9rO 

M3nytreHMSI•npe~cTaBJISIIOT, nO-B~I'IMOMy, HaH60JihWyiO onaCHOCTh ~nSI 

I 
f 
I 
I. 

3Ktmaxett Itopae5Jiett npM ~JIMTeJI:&HhlX EOCMHtieCKHX noJieTax /28/. ~, 

E. ITCCJT:EZ,OBAHHE CBO!lCTB I\-~fE30HOB. 1: .. ···. 
( Ha ycKopHTeJISIX CeimyxoBa. · M )ly6Hbl) 

IIocJie sanepmeHMst pae5oT no peKOHJTPYKI.lHM,Cl'IHxpocfJasoTpoH.JIB3 

CTaHOBHTCst HaPMY C cepnyXOBCKliM yc:f\Opl'!TeJieM O~HMM H3 HaHC50Jiee 

l'IHTeHCHBH:blX H.CTO'tiHHKOB KaOHOB cpaBH:;1TeJihHO He60JihillHX 3HeprHtt 

(,..., ~0 I,5 r3B/c), 06Jia~aiOntHX 3Hatl:~tl'eJI:&HbiM pacna~HilM q)aKTOpOM. 

3TO 06CTOSITeJihCTBO TI03BOJIHT BbiBeCTH Ha HOB:bltl Ka'tieCTBeHH:bltl 

ypoBeH:& HCCJie~OBaHHSI pacn~JJ;HhlX ~BOti~TB I\0 -Me30HOB, Be~yll{l'IeCSI 

cettqac Ha CMHXpO~a30l'pOHe. RaE M3Be:THO H3y'tieHMe CBOttCTB R-Me30-

HOB, ~Jist KOl'OphlX tlel'KO ~OPMYJIHpyiOTCR npaBHJia Ol'60pa, ~ael' ~YH

~aMeHTaJI:&HyiO TIO CBOeMy xapaKTepy HHcpOpMaD;HD 0 HaH60Jiee 06ntMX· 

CBOtlCTBax CHIAMeTpHM 3JieMeHTapHhiX qa~TMn. CynteCTBeHHOe yBemrtie

HHe MHTeHCHBHOCTH TIY'tiKOB KaOHOB, ynyqmeHMe reOMeTpH'tieCKHX YCJIO

BHtf pa3MenteHHSI 3KCnepiDAeHTM:bHOt:i an:lapaTyphl B pe3yJI:&TaTe BEIBO~a 

YCKOpeHIIbiX ppOTOHOB - BCe 3TO Ol'KpblBaeT mMpOKHe B03MOlKHOCTH 

MCCJie~OBaHMe pacn~HUX npon;eCCOB C O'tieH:& MaHOtl OTHOCHTeJI:&HOtl 

X) 3TH HCCJie~OBaHMSI y~e Hatlal'bi COl'py~HKKaMM MHCTHTyl'a Me~HK0-
6HOJIOrH'tieCKHX np06JieM Ha 3KCnepMMeHTaJI:&HOM Mal'epHa!e, 

noJiy'tleHHOM Ha ycTaHOBKe CKM-200. 
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• 

BepOSITHOCT:bJO ( OT Io-6 .IJ;O 10-S no Mepe pa3BHT:KSI ycTaHOBKlit 

CRM-200). 

I) 

KaOHOB. 

Cpe,n;H pe.n;Kmc pacna,n;on xaoHa· oco6oe MecTo sam1MaJOT cnenHcp11-

tzecK:Ke nponecchi ( .n;o cHx nop npa::cTHt~ecr~H He H3yt~eHHile Y, KOTO

pue 06yCJIOBJieHhi ,IJ;BYMSl THna~:K B3al-1M_O,IJ;e~CTBlitSl - CJia6blM lit 3JieKTpO

MarHHTHbtM • 11HTepec K T8.KOMy B He::(OTOpOM CMbiCJie HOBOMY T:Kny 

B3aHMo,n;e~cTBH~ nocJie,n;nee Bpel.U:I pt33KO ycmJIHJICSl B CBSI3H c ycnem

HhiMH nonhtTKa.MH Te opexmKOB cos.n;aT:o ynmcpHUHponaHHYJO xeop:vno CJia6o

aneKTPOMarHHTHoro nsaHMo.n;e~cTBHSl. Cy~eCTBYJOT Mo.n;eJIH, cornacno 

KOTOpbiM IDAeHHO CJI8.603JieKTPOMarHH'rHOe B38.ID40,IJ;e~CTBlite OTBeTCTBeH

HO .sa uapymenHe CP-HHBap:KaHTHOCT:i'I. C noMO~l>JO 2-x MeTpOBOj;t 

CTpHMepHOt-i Ka.Mepi:l C 0 - KOHBepT OpaMH BHYTPH pa6oqero 06$eMa 

nnanHpyiOTCSI nOHCKH. H HCCJie,u;onaHH3 aqxpeKTOB CP-uapymeHHSl, KOTO

pue B COOTBeTCTBHH C cy~eCTBYJO~~H MO,IJ;eJISIMH, MOryT KMeT:b 3Ha

'tlHTe1Il>HYJO BeJIHqHHy: 

a) HHTepcpepeHUliSl B pacna.;n:ax K~- ·2 0 H ~- 2 o; 
6) liHTep<!JepeHUHSI B pacna,n;ax K~- n+n--o lit ~-n+n-2f" ; 
B) HCCJie,IJ;OB8.HHe KOppeJISlUHn nnOCKOCTe~ pacna,n;a rr+rr- H 

e+e- B nponecce K~-- II+n-e+e- ; 

r) noHCKli pacna.;n:a K0
-II

0
e+e- sanpe~eHHoro CP-HHBapHaHT

. 1.. 

HOCTI>JO; 

.n;) cpaBHeHHe BepostTHOCTe~ p:1.cna.;n:oB KZ., f..,f '0 (K~---e+e-cr). 

HsyqeHHe CJia603JieKTpOMarHHT~X pacna.;n:on, 60Jil>WHHCTBO KOTO

pbtX ,IJ;O CHX nop He 06HapyJB:eHO, npe,Il;CT8.BJISI9TCSl 0'tl9Hh B8.XHhiM H 



desoTHOCHTeJI:DHO K npodJieMe CP-HHHapvraHTHOCTH. Kax H3BeCTHO, 

acnycKaHHe 1f - KBaHTOB npvt pacnc • .n;e ItaOHOB MO:E~T B03Hl1KHYT:b 
.· 

Sa CtieT TpvtBaJI:bHOrO T0pM03HOrO Vl~:JiytieHVISI. 1ii XOTSI TOpM03HOe 

Vl3JiytreHHe xoporuo OTIVlCHBaeTCSI 3JieX:Tp0,1l;l1HaMHKO~, s.n;eC:b MOryT 

B031H1KHYTL HHTepeCHilTe np06JieMbl.Hc.npVIMep, B pacnaJJ;e ~-e +)I 0 t 

CVIJILHO no.n;aBJieHHOM B pa.MKax YHHB€:pcaJILHOrO V - A - B3al1MO

,n;e~CTBHSI, 3TO TIO)"(aBJieHVIe CH11MaeTC:SI VlCTIYCKaHHeM '0- KBaHTa, ~TO 

.n;eJiaeT peaJILHhiM Ha6JIIO,n;eul1e 11 11ccne.n:oBaH11e npoqecca ~~ e+y o , 
KOTOpbin MOJJCeT .rtaT:b qeHHYIO HHcpOpME.Ul110 0 CTPYKType B3al1MO,ll;~ncTB11SI. 

O.n;naxo Hal1dOJILml1~ 11HTepec npe.n;cTc•BJISieT COBMeCTHOe 113ytieH11e 

TOpM03HOro VI npSIMOrO ( CTPYKTypHoro) 113JiytieH11n ( oco6eHHO B 

o6JiacTvr VIX 11HTePVepennVIl1~ BecLMa npl1BJieKaTeJI:DHhiM o6~eKTOM 

11CCJie.n;oBaH11~ s.n;ecL SIBJiseTCSI npouocc ~-rr+rr-o. TopMosnoe 113JIY

qenHe B 3TOM npouecce Cl1JILHO no.n:aBJieno CP-HnBapl1aHTHOCTLIO, liTO 

cos.n:aeT 6Jiaronpl1SITHhle B03MOJKHOCTU .D:JISJ· na61IlD,ll;eHl1SI CTPYKTYPHO~ 

3MHCCJ.1H H ee VlHTepcpepeHUH:t-1 0 TOPU03HbU.! H31IytieH11eM. PasJIHllHbie 

MO,n;eJIH npe.n;cKa3UBalOT ,ItJISI OTHOCHTElJI:bHOn BepOSITHOCTH t>- II+II- 0 

BeJIHtiHHY oT s·ro-6 + .n:o 6•ro-4 /t.~1~xcnepHMeHTa1ILHaSI ouenxa 

Bepxne~ rpaH11Uht ( 4,2·ro-4 ) /lo/ ue .n:aeT noxa B03MOXHOCTH 

nponepHTL Bee 3TH MO.rteJIH. liJiaHHpyeMoe na CKM-200 B I977.;.I97Sr.r. 

yBe1IHtieH11e " llYBCTBHTeJILHOCTH" K 3TOMy nponeccy no Kpa~He~ 

Mepe Ha 2 nopSI.n;Ka, ,ll;aeT OCHOBaHVlU paCCtiHTbiBaT:b Ha BruiHbie CBe-·· 

.n:enHst o6 3JieKTpoMarH11THOtt cTpyx~~ype He~TPaJILHbiX KaOHOB. 

IIo.n:aBJieHHe pacna.n:a K~ .. n+rr-o coa.n:aeT 6JiaronpHSITHble ycJIOBHSI 

,Il;JISI HadJIIO,IteHHSI BKJIBJJ;a TIOJIIOCHO~ ,11;11arpa.MW 

• 



--~---~-~-~---~ ------

KOTopan onpe~enneTcn ~opl~aKTOPOM ne~Tpan~noro KaoHa BO BpeMe-

HH - no.n;o6not1 o6JiaCTH /ill. Jiytzmasr H noKa e.n;HHCTBeHHan. oueHKa 

Bepxnero npe.n;eJia ,D;JUt 3TOrO nponecc:a (~ J•Io-5 ) 6h1Jla c.n;eJiaHa 

ne,n:aBHO He. CliHxpocpe.aoTpone Jll33 /18/. B ,n:MJ,HettmHx axcnepHMeH":e.x 

na CKM-200 npe.n;noJiaraeTCR BeCTH noYICKH H H3ytzenHe pacna.n;a 

K~-II+rr-e+e- Ha YPOBHe OTHOCHTeJI~EO~ BepOSITHOCTH I0-7 + Io-6 • 

naJI~Henmee pa3BHTHe HCCJie,D;OBaHH~ ~JieKTPOMarHHTHO~ CTPYKTYP~ KaO

HOB, KOTOpue SIBJISIIOTCSI opraHPI'll9CKO~: qacT~D Tpa.n;HtD;HOHHO~ ,II;JUI JIB3 

3KCnepHM9HTM~HOti nporpaMMbl, CTHMJ'JIHpyeTCSI Ta:rae CJie,II;yDilt~ 

HHTpHryJOII{MM 06CTOSITeJI~CTB6.M: B OTJ:.HtiHe OT C:vfTyaD;HH C UHOHa.MH, 

nettTpan~Hhte KaOH~ TSI:s:enee 3apmteHEHX, 'llTO MOJ:HO 6biJIO 6U 06'bSICHHTL 
Jii.J9.'·JIYI 1.4CC::,1B906a.Hbk-f1a.k.>ke.J 0 

HX cJioxno~ 3JieKTPOManfHTHOt:i cTpyKrypo~. pacna.n;bt k~;.r}f?f( K:-e+e-a ) 

(y:m:e ynOMHHaBmHeCSI B CBR3H C np06JreMO~ CP-HHBapHaHTHOCTH),. KOTO

p:ore MOryT ,D;aT~ UeHHYIO HHcpOpMaUHIO C• TaK:vfX <PYH,D;aMeHTaJI~HhtX BOnpo

cax, KaK ( f-l e) - yHHBepcaJI~HOCTI., npe.n;eJiu " o6pesaHHSI" cna6ux 

~3a¥IMO).(e}1CTBH~ (/\. - napaMeTp) H 'I .,D;. 

2) liOHCKH .n;pyrHX pe,n;KIDC pacna,:z:;OB ~ -Me30HOB 

a) ~yH,n;ruJieHTaJI~Hoe sHa'lleHHe .n;J:JI npoBepK:vt YHHBepcaJI~HOCTH 

CJia6oro B3alflJIO,IJ;et;1CTBHSI HMeeT Ha6mo.n;eHHe H OD;eHKa OTHOCHTeJI~HOM 

BeposrTIIOCTH pacna,n;a R~-~ e+ y c nocJie.n;yiDIItliiM cpaBHeHHeM ee c · · 

OTHOCHTeR:&HOn BepOSITHOCT~IO ~ - pacna.n;a Il-Me30Ha. 

, 
I· 
I 

I 
t ,. 

Q:m:r,r,naeMaSI BemfliHHa OTIIOCHTen~HO~ I>epOSITHOCTH pacna,n;a R~- K!e+ Y t; 

otzeH:& Mana. O.n;HaKo nnaHHpyeMoe yBeJIHtieHHe HHTeHC:vfBHOCTH nytiKOB 

R~ -Me30HOB H coBepmeHCTBOBaHHe ycTaHOBK¥1 CKM-200 n03BOJISiilT 

paCCtiHT~BaT~ Ha ycnex. TipH 3TOM IDJ:eeTCSI B BH.n;Y B TpHrrepe 

ycTaHOBKH HCnOJIL30BaTL XapaKTepHH€ KHHeMaTH'lleCKHe OCOdeHHOCTH 



pacna,na R~-~ e± v • 

6) B pacna.n;ax R~- IFJ:~-; )) H K~ -II+ e.: y pea.JIH3YlOT-

CSI pe,n;Kl!!e YCROBl!!SI, B KOTOpblX MOJCHO Ha6JI10,1l;aTI» CBS13aHHble COCTOSi

HHSI ( nT~; H ( rr+et) • 

B OTJIHllHe · OT l!!3BeCTHhiX cpH3HKe " e.TOMHhiX 11 COCTOSiHHli BenteCTBa 

B (JCf) H B ( II-e) - "aTOMaX" MKIOH (3JieKTpOH) OKa3hiBaeTCSi 

CBSI3aHHhiM C CHJI!JHOB3am.w,neliCTBYIOIL;et;i llaCTHII;ett, He 06Jia)(aiOntett 

6apl!!OHHhiM 3apSI,11;0M. HadJIIO,neltHe H LmylleHHe 3TOli HOBOti cpopw 

Cyll{eCTBOBaHl!!SI MeTaCTadHJI:bHOrO BemeCTBa rrpe,11;CTaBJISieT 3Hal.lHTeJI:b

HI..tli HHTepec • 

Ox:vr,naeMaSI BepOSITHOCT:b Odpa30BaHHSI (Jlfi) H (Ire).- aTOMOB 

oq eH:& He BeJI:vma (- I o-7) I J9/. TeM He Me.Hee crreu:vtcPHllecK:vre 

CBOnCTBa 3TOrO CBSI3HOrO COCTOSIHHSI, IT03BOJISIIOT B npHHII;Hlle Bbl,1J;e

JIHT1» ero cpe,nH 3HallHTeJI:&Horo l.lHCJia cpOHOBHX codhiTHli. MMeeTcSI 

B BH,1J;y,Bo-nepBblX, xapaKTepHhie oco6eHHOCTH 2-x qacTH'tlHoro pac

na.na J<a-A + Y , BO-BTOphiX, MaJiaSI 3HeprHSI CBSI3H. BJr.J.;L H_ J'Ce 
'" ·rr fJ I 

aTOMax, 6Jiar0,11;apSI tleMy OHM " pa3BaJIHBaiOTCS1" npH npOXOE,»;eHHH 

OlleH:b TOHKHX MHnieHett ( 0, 5 MM Au:.) • 

TipOBe,1l;eHHhie pacqeThi H MO,neJIHpOBaHHe llOKa3aJIH, liTO Ha6JII0,1l;e-

HHe (;ref) H (IIe ) - " aTOMOB 11 
· Jie:atHT Ha rrpe,11;ene TerrepeniHHX 

3KcnepHMeHTaJI:&HhiX B03MOJICHOCTeli ycTaHOBKH CKM-200. O.nnaKo_nJia

HHpyeMoe pa3BHTHe ycTaHOBKH, npenycMaTpHBaiOil{ee BKJIIOqeHHe B 

ee TpHrrep rrponopii;LWHaJI:bHhiX Ka.Mep, ,D;eJiaeT ITOHCK 3THX "·3K30TH

l.leCICHX" CBSI3aHHblX COCTOSIHHli BITOJIHe peaJI:&HblM. 

3. I\oppeJI.fiUHOHHLie onLITbl c R0 - Me30HaMH. 

OTKPhiBaiO~:vrecst nocne peKOHCTPYKUHH CHHxp~a30TPOHa ( H 
• 

oco6eHHO nocne coopyxeHHR HyKnoTpoHa) B03MOXHOCTH cos~aHHR 



B~COKO ~HTeHC~BHOrO nytJKa 8.HTI1IIPC•TOHOB MaJihiX 3Hepr~tl 

( C I~I04~I05 p/U~K~) II03BORH l OCyll{eCTBHT:b YHHKa~:DHHe 
3KCnepvtMeHTbl, B KOTOpbiX MOJCHO H3ytlaT:& I~S - Me30Hbl npaKTHtleC

KH B " 'QHCTOM" B:H:,ne. B 06bl'QH~X YCROB~HX np11: pOJJC,U8Hl1:H r-t0 H~~ 

K0 
- Me30Ha KOpOTKOlitHBYII{aH R0

s - KOMilOHeHTa BHCTynaeT B MOMeHT 

pOJC,D;eH:H:II B paBHO~ CMeCH C R~ - ROMTIOHeHTOn. Co BpeMeHeM ~ -

ICOMTIOHeHTa 6blCTpO y6hiBaeT H HeMTpaR:bHble KaOHbl npenpaiitai.lTCH B 

· trHCTble R~ - Me30Hhi. O.nHaKo,. ecnH Hcnon:&sonaT:& peaKUHD saxBaTa 

p + p-. ~ ~ H per~CTpHpOBaT:& BhlReTeBIUHe B O,Il;HOM H3 HanpaB

R9HHR K0 
... -Me3oHu, TO B npoTHBononoxHOM HanpanneHHH Mbl 6yweu 

I!M6Tb ,ll6JIO C ~ -M630H8MH 0 B KOTO.PHX npi!MeCJ> tJ -Me30HOB" no- t 
3~~1 v 

,D;aBReHa no KpaMHett Mepe ,Il;O 5• IQ- t 0Cyll{eCTBReHH9 TaKHX KOppe~.fl- ~r· 

UHOHHhiX OTihiTOB TI03BORH9T B9CTH 3cppeKTHBHble TIOVtCKH CP-HapymeHHH 1i 

B pacna.ne If>- 3TI /rfO/ • TipH 3TOM :lpOH3BOR:bHO MOryT 6blT:b Bbl6pa-s . . ~ 

Hbl TaKHe YCROBHH 3KCTiepHMeHTa, KO:r,D;a HHTepcp*HUHH pacna,D;OB 

~-3TI H K0
-3TI 6y.n;eT I1MeT:& ap::to BblpaxeHHLI~ xapaKTep. B 

~ L 

3Ton CB.fi3H c~e.nyeT no.ntJepKHYT:D, tJ~ro HapymeHHe CP-HHBapzaHTHOCTH 

6LIRO 3aperl1CTpHpOBaHO .ItO CHX nop ~eOJI:OKO B pacna,n;ax ~ -M930HOB. 

TI03TOMY Ha6niD,n;eHHe 3cpcpeKTOB CP-HapymeHHH B pacna,ll;ax .npyrmc 

tJaCTHU VtMeeT np:~mHU:tmHM:bHOe 3HatJHH~e. 

3KcnepiD.!eHTbl c n tJ~CTbiM~" R~ - M930HaMH ,ll;aeT pe,D;Kyi.l 
~ 

B03MOJKHOCT:D npoBepHT:O o,n;Ho 113 cne,r;cTB~tt CPT - HHBapVtaHTHOCTH, ' t. 
KOTOpasr Tpe6yeT paBeHCTBO aMTIRHTy,I; pereHepanVt~ ~- ~ H ~_:. ~ • [ 

)tJIII nponepKH <f>yH.I(aMeHTa~:oHot1 CPT -· TeopeMR MOJitHO ~cnon:D30BaT:o 

Taae peaKUHD p + p-~ + K~L+(rr"') 12.1:1. ,D;na ocymecTBJieHHR ·. 
I 

paCCMOTpeHHblX KOppeRHUHOHHblX 3KCII€pHMeRTOB MOXeT 6blT:b C ycneXOM 

HCTIOJI:030BaRa 2-X MeTpOBaR CTpHMepBaR KaMepa C 'o - KOHBepTOpaMH 

H C JCH,Il;KOBO,D;OpO,D;RO~ MHW9H:DD, pacnCJIOJCeH~O~ BHYTPH ee pa6oqero 

o6'DeMa. 

-.. , 

i.·· 
i 
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~ CMCTEiviA BLICOKOBOJibTHOrO AMIJYJI1CHOrO Ill1TAffiffi 
(CBMII) 

! 
BaJKHetlliieiii sa,n;aqe:fii pasBHTIDI JOTaHOBEH CKM-200 .fiBJmeTOR no~- I 

ill8HI18 ee a@:ileRTI1BHOOTI1. 0,rumM I1S OOHOBHbiX napaMeTpOB, B~X r 
Ha a~XJ)eRTI1BHOOT:O, .fiBJifieTOJI ROJII1'CI,30TBO WoTOrpa,WI1:fii, fiO.rrytl8HIWX ·Sa f. 

e~KH~ Bp8M8HI1 B 91\0rrepMM~HTe. :TB~.mrqeHMe 6HOTpO~eHOTBIDI YOTaHOB-l ' 

RH oymeoTBeHHO OHH.ii'.a.eT saTpam, ::rp:a perueHHH sa.n;a't!, OBSISa.HHbiX c ! : 
t, : 

Ha6opOM 60JIDWOM OTHTHOTHKVI. [ ·~ 

· B Ra't!eOTBe npMMepa MOJKHO np:iD3eOTH 't!HOJIO BOSMOJKHOI'O R~JIH't!eCT- r 
Ba OI-rnlVJI\OB 006hiTl'ill, ROTOpble Moryr 6HT:O riOJiyqeHhi npH paSHhiX peJKHMax!~ 

yoTaHOBKH. TipH cpa6aThlBa.HIDti O~HH pas B ~JI YOROpliiTeJifi MOJKHO no- r· ~ 
.n:y-q:aTr, oJie.rryromee IWJmtieoTBO woTo.rpawd sa BpeM.R:: ;j 

YCROpHTeJID 't!aC CYTRH I5 OYTOR ., 

Y-IO 400 8000 I20POO 

Y-70 400 8000 I20000 ' . 

eo.JIH R03~x'J.mu;HeHT MOfiOJI:OSOBaHH.fi BpeMei-rn: YOROpHTeJIH 0, 80. flpn r . 
cpa6aThiBaHHH YCTai-IOBRU 0 't!aOTOTOa .p =IO. r~, ri'lyqHThi~:r .. paCTmKKY t! 
!IY'IKa ~c:~:~e:JIY'IHTI> ~=~mnomee0.~~=ecTBo i~T~~=Hil: pacTHJKKa I:' 

TaRHM o6~~L 
0

~:::~Y:
0

~cTaH:!~~~c~T::~:o woro~~o~:e f: 
opa6aThlBaHHe B um<JI ymwpnTe.IDI, :so MI·IOrHX sa.n;a-qax MOlKHO OYIUeCTBeH-[. j 
HO OORpaTHT:O Bpewsr Ha6opa OTaTHO rru<H. . t 

YBe.JIHT.Iei-me 6LioTpo~eiiioTBM Y·JTaHOBRM H nospaoTaHHe o6'beMa OJ.IY-f • 

JKe6HOM HH(flopMauMH Tpe6yeT IIOBLiille::II11! TeXHHT.IeoRoro ypOBH.fi Bf:IBO~a HH-~: 
Q)opMauMH, ,I(JI.FI 't!ero Heo6XO~I1MO HO,JOJffiSOBaT:O 3BM. B ~a.m;,HetlliieM, Ha 

OOHODe. 3TO:ftl :v.millOPMauMH, MOY.\HO 6y,a;eT HMeT:O BOSMOJKHOOT:O aBTOMaTH't!eO

ROrO peryJmpOBaHM rrapa.MeTpOB Bhl':}OROBOJIDTHOI'O MMfiYJIDCa 0 IIOMOil{])IO 

3BM. f . f 

I 
CTplL'VIepHM RaMepa yoTaHOBRH CKM-200 MoJKeT perHoTpMpoBaT:o He- . l 

OROJIDRO AeCRTROB C06hlTHM sa ~JI YCROpHTeJI.fi, HO perMCTpRpyeT l 
TOJI:oRO O,IUIO C06hlTHe, T. R ~ CMCTeMa BhiCOROBOJI:oTHOrO HMliY JI:&CHOI'O Im""" f j 
TaHHH R OHCTeMa WoTOperHCTp~ Opa6aThlBa.IOT O,D;MH pas sa Itl'IRJI YCKO- .,r 
pHTe.IDI/I/. ·. 

l f 
11 



B HaCTO.FimeM rrpoeRTe paccMaTpHnaeTCSI B03MOIKHOCT:& yBeJ.mtieHRf! 

O~CTpo~eMOTBRa 3-x o~er<TpO~HO~ CTpmaepHO~ EaMepu YCTaHOBR~ cro~-

200 0I1ffi1, a HM8HHO YB8Jrn't!eime OI:WTpo.n;e}ioTBM.R: CHCT8Mbi BhiCOROBOJil)T- , 

uoro ~MITy~:ocmoro rrHTa.HJ7I.F.I: ( CB:illl) CI\M--200 H cos,IJ;a.HHe CBltiii ~ ycTa- r 

HOBI<H "A;:woH-44" 11<1>B8 AH l{as.CCP. 

I. 3-X 8JI8KTpO,II,Ha.FI CTPHM8"JHaJI RaMepa. 
• 

' 

Bpel'vlfl BOCCTaHOBJI8I·lllH CTp}IM8pHo:;1 ~aM8p1I Cll81U1a.n:&HO He lii/3M8;pfi- : 

~oc:o, no rrpe.n;.o:o~oraeTcrr, tiTO oHo Hax:o,n;HTCJI n rrpe.n;e.nax I me 21. i 

Yne.JIW1em1e OhicTpo.n;ei1cTBM CB:L1II II03BI)JillT YTO't!HMT:& npel'vlfl BOCCTa:HOB- ; 

~8HKH, ilplii 8TOM U8JI8C006pa3HO liiCilOXS30BaT:& H800JihillH9 8I\CIT8pHM8H

Ta.JI:bHbi8 cTpMMepHhie IW.Mepu c MeH:&illliiMii sasopa.MH, T.e. Ha MeH:omee 

Hailp.IDKeHH8 • 1 

B HacToamee npeMH 6hicTpo.n;ei1cTn~e CBMIT sanHCHT n 3HatiHTe~HOM i 

Mepe OT 0UCTpo,n;ei1CTEM <lJOTOperHCTpliipyrome}l arrrrapaTyPhi, OTCIO,JJ;a Oil- f 

pe.n;e.IDI8TCJI MHHIDJiaJI:&Hhi:ti ll;llliJI EOCCTaH)BJI8HM CB:ffi:I - paBHLIM Q, I .c 1: . 

.I(JIJI CKM-200. H ,..., I c .n;Jlfl ycTa.HOBRlii ".Mpou-44", ROTOpM pa6oTaeT t 
I 
I 

Ha KOCMlii'ti8CI\liiX J!Ytiax. 1 

( CTpMMepHrur KaMepa ycTa.HOBRH CK\~-200 H Hcr<ponrur Tp~onarr KaMe~ 
1 pa ycTaHOBI\11 ".Mpou-44" ,,n;Jlfl ROTopux paspa6aTI:IBaeTC.fi o.n;Ha CBI1II, L: 

r-'··' 
IDJieiOT H80HOB08 11Jllii reJIH8B08 HailOJIH8H118 • Y IDiepTHhiX ra30B Bp81V1FI ~~~~ 
JKM3HH cno6o,JJ;HI:Ix aJier<Tpouon ne.mmo ( IOO+IOOO :MHO) 11 ,IJ;Jlfl pasnHTM ~-. r 

pa3pfi,JJ;a Tpe6yeTCJI HaHMeH:OlUaJI, ilO CIJaBH8HHIO C ,n;pyr11M11 rasaMH, Haa- t . 
pmKeHHocT:o · sJier<TpH'tieciwro noM. TaR .n;.IDI rrpo6oR Ne cTaTHtrecr<11M uarrJ 
pruKeH:aeM Tpe6yeTcR rroJie rropTI.n;Ka I, 5 ~~. a ,n;Jlfl nos,n;yxa - 30 ~~· [ 

llpH ITOCTORHHOM l\OJill'ti8CTBeHHOM 11 Ra'tleCTEeHHOM COCTaB8~ ra30B0.~ 
• I 

ro HaiTOJIHeHHR RaMepu 11 WHRC11ponru{HOM neJIHtiHHe 3aAep*R11 BLICOKOBOJI:&~ 
l 

HOI'O 11MITYJILCa xapaRT8p11CTID\H CTIJHM8pHOrO 11 11CRpOBOrO CJie,IJ;a cymec~ 
' l 

neHHO 3aB11CRT oT rrapaMeTpon HMITyJil)ca: aMilJmTy,n;hi, ,IJ;Jm:TeJil)HOCTH, i 
i 

RPYTM3HI:I napacTamm M crraJJ;a, cTa611J::DHOCTH. : 
l 

~ OOJiee 8~8I\T11BHOro HCII0~80BaHMH Bp8M8HH Ha YCROpliiTeJie 

EO npeMfi 8I\CIIepHMeHTa RBJmeTCH BaJKE:Oll B03MOJKHOCT:O OhiCTpOM CMeHhi 

BI:Illle.DmMX 113 CTpOH Y3JIOB, T.e. IIOEUILeHHe peMOHTOIIpHrO.n;HOCTHJ CBI1II. . 

Ka.I\ CJie.n;yeT 113 paOOThi/
3
/, ,JJ;Jm:Ea CTpiDvlCpOB IIPHMepHo O.ll:IDia.I\c'ma ~ 

rrpH £ 2
fu :. cons t , IIp11'1eM £ 2fu "- c~m.S t B ~OCTaTO'iHO. Illi1pOI<OM l 

o6JID.CTM H3MeHeiOOI E 11 t u • B pa6o·l'e/4/ rroRasaHo,. 'tiTO ,n;;ur' Ha.H6oJie~ 

I 



J 

yrroTpe6:vrTeJThHhiX CHCTeM WOPlV!HpOBa.HIDI ~~OpMa MX BhiCOIWBOJloTHOrO MM

rry.JIDca MOIICeT 6UT:& ripllBe,I(eHa I{ Ilp.RMOYJ~O.JIDHOMY ~RBHBaJieHTHOMY HMnyJI:&-
1 

cy c £! u t 3 • Qqem1,nHo 1 'ITO 8RBHBa.'IeHTHhiM mvmyJIDc 6yJJ.eT eJJ.IDICT

neiUII.IM ll.M RatK,IJ;oro peaJI:&Horo 1 ecTacT:3eHHo I 'tiTO JIY'Ullee Ea'tlacT:eo 
TpeROB o6ecneqMT MMITY~bC C 6o~billOM illMI~TYll.OM t:~ M MeH:&illeM ll.~
Te.JIDHOCTbiO t3 • IIpn ~TOM ll.JlliTe.JIDHOCT:> mvrnyJILca .n;o.JOOia 61IT:&/. 

npeJJ.e~ax I0+I5 HC, HaripFIJKeHHOCTl> IIOJI.:I B Rarvrepe I5+30 ~6 • 
CTpmviepHM Ra.Iviepa :m~;eeT HM3EOOMHbiM :;weRTpwrecEMi1 HMIIeJJ.aHc 

(38 OM), riO~TOIVJY clJOpM11pOBarme Ha He:f1 a~eETpH'tieCI\OI'O l1MIIYJIDCa 

· rrpeJJ.CTaBJI.HeTc.rr Tpy,ruw:M sa,n;a-qeif • .ILBoiiHrur c]!opr.m.pyromasr .mumf! TMrra 

" 8 tum t ein" ;rnJIJieTcJI B HacTomnee :3peMrr Ha,n;eJKHof:i CHCTeMoii rrpn: 

QopMllpOBa.Im:H BhiCOROBOJIDTHhiX :viN.IlJYJIDC0:3 Ma.JIOM .IJ;.T.n!TeJI:&HOCTH Ha Hl13RO
OMHOfi Harpy3Ee. 

2. OcHOBHhie xapaHTepHc TKRH CBMII-IO. 

t Paspa6aTh1BaeMarr CBMII JJ.OJDKHa HMer:& c~e.1JYIOllli!Ie ocHOBHhle a~eETPH- " 

qecKne napaMeTphl Ta6JI. I. t 
! 

t 
t 

Ta6JIHIJ;a I 

------------------------------------------------------------- r 1& 
rr/rr IIapa.MeTp 06osHa'tie::me 

I. 
2. 

Bo~oBoe corrpoT:vrB~eHHe 

Arvlri.JrnTYJJ.a BUXOJJ.HOrO I!IM
nyJI:&Ca 

3. ~Te~bHOCTL BUXOlJ.HOrO 
HM.fiY~bCa 

4. CTa6:vr~:&HOCTb arvrrr.JlliTY~ 

5. BpeMFI 3a.D;epJKEH BhiXOlJ.HO
ro Hl\my~:&ca 

6. 3anycE CBHIT rrpoH3BOlJ.HTC.fi 
MMnyJIDCOM . 

7. Bpew~ BOCCTaHOB~eHHFI CBMIT 
a) 3-x a~eR'l'poJJ.Harr cTpHMep

Harr Earvrepa 

6) I1CRp0Ba.H: TpeEOBaFI Ea"¥1Cpa 

B) 8RCrrepi1MeHTMbHhle CTpH
MepHhle KaMepu 

t.~ 
u 
t 

OM 

RB 

HC 

% 

HC 

B 
HC 

c 
c 

c 

CI\M-200 

40 

600 

ID+I5 
2 

400 

30 roo 

O,I 

~O,I 

A,zwoH-44 

I2 

400 

2().;.25 
2 

400 
'30 
roo 

I 

l~t ~ t 
I 
t 

! 
. f 

. [ 
~ 

I 

I 

l 
I 



llpH 8TOM I\ C13Ml1 rrpe,n'b.HBJIJIIOTCJI OCHOBH.bie TGXIDI'18CI\118 Tpe.60Ba-

HIDI: 

I. CBMII rrpe,IUiasnaqaeTc.F.I: ,n;JIJI pac;oTH Ha ycKop:v.rTeJie H B ycJIOB11- ' 
I 

.FiX :EIJCO:KOI'OPli0:£1 I-<OCMWlaOI<O~ O'l'EUi;uMI-!. : 
•' 

2. ArrrrapaTypa CB11II ,noJDKHa pa6o'J'aT:o B ycJIOBIDIX ,:n;JIHTeJI:oHoti. He-

npepuBHOM 81\CIT~aTaqHM. 

3. CBI1II ,no.JDKHa y;n;oBJieTBOPJIT:O .Tpe6oBrurn:m.a 1TS 11 rrpoT:aBorroiKapHott l 
6esorraCHOCTM. 

4. CB11II :a KOHTPOJI:oHo-yrrpaBJJ.mOmc:d1 KOMIIJieKc (KYK) ;n;o.7DKH1I rrpoeR

nrpoBaT:&C.ff ITO e,n;MHOMY TeXHH'ti8CROIVJY 'J'pe60Ba.ImiO R ROHCTPYI\D;MH. 

B HaCTO.F.[ll{ee BpeMH He cymecTBeT ;n;ocTaTO"CJHO MOmHbiX HCToqHHKOB 

ITOCTO.HHHOrO BbiCOHOrO I-IaiiprDK81DiiH COO'J'B8TCTBYJOmt1X ra6apHTOB,. IIpH 1 

IruXO.IUIOM HarrpmKeiDin HeCROJI:OI\O coT KB, rroaTOMY B CBilli-IO 6yJJ.eT np:mv1e, 

HHTbC.fi 11MIIYJI:OCHhlifi 3apii,Il; JJ,CI>JI reHepaTOpOM IDJJnyJibCHOrO SaPfi)J;a (TI13) • ;. 
l 

.ILJr;r IT0~8HID1 BhiCOROBOJI:OTHhlX mmyJI:oCOB 6hiJia BH6paHa C?C8Ma t · 

l BBTill1, cocTO.F.[ll{M 113 3-x ocHOBH.hiX ys.iiOB: 

I. JJ,@JI ~ 
2 • rns .UCI?JI r 

f 3. MBIIH t 
M COOTB8TCTByromero BCITOMOraTeJI:OHOrO o6opy.I(OBaHHff. 8JieRTpHqeCI\a.fi 

cxeMa BBrHM CBMIT-IO ;n;JIJI 3-x aJieRTpo;~oi1 cTpHMepHoi1 RaMephi CKM-200 

H306p~Ha Ha p:ac.CB-I. 

.I(BOMHM cpoprJJHpyiOLyaH JIHHIDI. 

~ 

r 
~r • 

k' 
t' 
I 
f 

f 

KaK Bblille YIIOMHHaJIOC:O, ,IJ;BOMHa.F.I: ()oprvrn:pyromar.r JIIDlli.fi (.Uci>JI)' npe;n;- r 

Ha3Ha"CJaeTC.H ,Il)lFI wopMllpOBa.HWI BB ~rJI:oca aMIIJmTy;n;oi1 rv600 RB, [ 

,n;JrnTeJI:oHocT:o I0-;-15 He H tv400 RB up:a ,I(JmTeJI:oHOCTH IDJJnyJI:oCa 

20+25 HC, rrpM"CJ:eM ,IJ;JmT8JibHOCT:O MMnym)ca MO~O peryJIEPOBaTb nyTeM 

saMeHhl BeyTpeHHero aJieRTpo.na .Utl?JI. lifaMeHeH:ae ero reoMeTp:v.rqecRo~ ,n;JIH

Hhl rrpHBO.I(HT I\ :asMeHeiDiro ,nJIMTeJI:oHocTn HMITyJI:oca. B Ra"CJeCTBe .n;HaJieRT- , 

pnKa, sarroJIIDnomero o6'beM .UCI>JI Mel~ aJieRTpo,n;aMH, HcrroJI:osyeTC.H TpaH

C<]_)opMaTopHoe MaCJIO C G =2 ,2, I\OTOpoe yrrpomaeT BhiiiOJIHeiDie 8JI8I\Tp~- . 
i· 

'18CROM 1130JIIIUMM. ! 
0CHOBHhiM Y3JIOM ,If,(J?JI IIBJ".JI8TC.H 11CHpOBOH pa3pii,Il;HHR (MP) , ROMlVJYTH- ! 

l 
pyrouurn OJI8RTpO,IU1 ,ll<.l>JI. 11H.eyRTMBHOCTL 11 COIIpOTMBJie:Eme HCI\phi pa3pii,Il;HH-[ 

Ra QlOpMllpyroT c.[JpOHT MMIIYJI:&Ca, IIpll'IeM tfJ "'- t , H Ba.tKHeia- t 

wei1 38.JJ.a'1eifi np:v.r paspa6oTRe pasp.ff,IUU·ma sm.IDieTC.H YMeH:omeHMe HHJJ.YI<Tlm-~. 
. . t 

' ! 
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HOCTM MCI\phi. 

CymecTBYJOIIU1:fil pa3PH.'~HME MMeeT ;n;ocTaTo'IHO BhlCORyro CTa6RJI:oHOCT:& 

cpa6aThiBa.HIDI, HO Tpe6yeTC.FI paspa60TI\a pa3pf!)J;HRI\a, I\OTOphiii TI03BOJIM 

OLI l10JIY'iB.'I'~ HMl1YJI:bCbi C MHIUilVIaJI~IWNll \;(JpOHTEtM-;.1. 

renepaTOP MMITYJibCHoro sargn;a ,IJ;BOWHO:fil cPopMJWYlOIIIGM 
JII1HMM 

reHepaTop RMTIY~:&cnoro sapf!)J;a E0] cocTORT 3R renepaTopa RMIT.YJI:o-: 

cHhlX narrps:r;KeHHM (rMH) H 3ap.fl,IU{oi1 ILJUJ;yETRBHOCTH. E(D] 'JIBJIJieTcrr eMI<oc~. 
HO:fil Harpy3I\OM ).J;JIJI rMH, · II03TOMY -qepes IDI,Il;yl\THBHOCT:b npoHCXO,IT,HT peso- i 
Ha.HCHhliii sap.rr,n; .ll~JI. f 

! 
IlpRMeHeHMG I<epmr.A'leCI\MX I\aH,JJ;E:HCaTOpOB B I\a'tiGCTBG eMI\OCTHbiX i 

Hal\OIIMTe~ei1 II03BOJOOIO Obi yrrpOCTHTI. I\OHCTpyED;IDO rJtiHa, HO,Ral\ IIOI\a3hi-l: 

BaGT rrpai<TID\a, Taime I\OH.n;GHCaTOpht pa60TaiOT HaJ];eJKHO rrpH sapf!)J;e HX JI.O . !. 
30-5~ sapf!)J;HOrO HaiipmKeHIDI. · .. · ~ 

B rrpoei<TMpyeMoM ·Tillie 6ylJYT MC:IIO.JI:03BaT:&C.F.r 6y.Ma.JKHO-Mac~eHHhie Ron..;· 

.n;eHCaTOpht rrpOMhiill~eHHoro rMH-500 CoprryXOBCI\O.ro saBo.n;a "KOHJI.6HCaTop"J 
r 

IIOMGIIIeHI!hiG B 6a.Re.lii1TOBhti1 D;l1J1lffi,JJJ) G Tpa.Hc(popMaTOpHbiM MaC~OM. f,· 
I 

rMH MMeeT 5 CTYIICHe:fil na 3apro~Hoe Ha.rrpiDK6HUe 100 I<B, eMI\OCT:b f 

I\~Oll CTyrreHH - 20000 II~. ; 

EJI.fi 3all(JIThl I\OPJJ;eHCaTOpOB OT nepeHarrpmKeHR:fil 11 yJiyqiiiemm ·Teii~O- ~. 
OTBO.l(a OT 3aPJI.l(llhlX l! pa3pJI.l(Hb!X qenel!, O.l(Ha l!3 3aPJI.l(llhlX B8TBell 3a- r 
MGIDieTC.F.r ·3all(JITHOM CIIMpa.JI:biO, 01\pyJKa.JOIUGH rMH ITO BCe:Ui ero ).J;JIIDie ~ 3ap.a:,n;- { 

HaJI 11H.n;y1\TRBHOCT:b (311), M3rOTaBJllf.3aeTCJ1 B BHli.e IIOJIYCW6PH'ti6CRO:f1 I\a- [. 
. :· 

Tyriiini, corrpmKeHHO:fil c 3al.UIITHhiM co~~~HOM,JJ;OM, R BhliiO~e T Tal\Jite WYllliUJiill : 

aEpa.Ha, 1ITO rrosBomrT yrrpocTHT:& p;o::rcTpyp;u;mo BBrHVI. B u;e~oM .1\0HCTPYR

IJ;M BBIW1 rrpelJYCMaTpiD3aeT I\a.I\ 6hiC'rpyro 3aMeny r113 pesepBilliM (Pr)-, 
' i 

TaR n OT,rteJIDHhiX ero ysJioB, T. e. 0 1:5Jia.,JJ;aeT BhiCo:r-wi1 peMOHTonpHI'o.n;HocTli.: 

PesepBHhiM rMS R 3ill1 I\ BBTilli pasMe::nruoTC.fi Ha TeXHOJIOIWieCI<O:Ui. TeJieJKI\e I 

(TT). B r~B I<a'!eCTBG BhiCOI\OBOJI:DrHOll R30JIJIIJ;RR, HCITOJI:b3yeTC.fi a30T 

rrog ).J;aBJIGHMeM 5 aTM. , II03TONJY1 IIpM dariOJIHGHHH Tillia RJlli SaMe~e . ero, 

Tpe6yeTc.F.r 6oJI:Dmon o6~eM rasa, RpoMe Toro asoT rrpRMermeTc.FI·B cHcTe-. . ' 

Me rroiKapoTymeH:tm ( B c~ae Bosropamm Tpru-rc(popMaTopHoro Mac~a .lll!?]) , t· 
II03TOMY a30THU6 6~0Hhl HG06XO).J;HMO MOHTHpOBaT:& Ha OT~eJI:bHO~ T6XHO~~ 

rH'l6CI\OH Te~6JKI{6 (TAJ3), Ha 1\q.OPYIO rrpOBe,Il;eHLI MarHmTpa.mi OT TI1Ha H 
1 

CHCTeMht no~poTymem~. 



~. 
" 
f: 
~ 11CT011:HHI\ BbiCOIWrO ITOCTOffi[HOrO HaiTPfi.IK8I-IIDI. 

! 

l ~· B npoe:r<T:apyeMo:t1 CB:mi-IO npe.n:rroJiaraeTCR y:se.J.rn"'HT:& qacToT.Y B 

f IO pa3, T.e • .n;oBeCTM qncJio cpa6aTHBaHMi1, sa Bpervlii npe.nno.Jia.raeMoi1 . 

pacT.IDKI\H rryqKa - I e .no IO pas, T .. o. c_llaKTWieci\oe yBeJIH'tleHMe .qacTo- i 

I'. Thi HNIIIYJI:&COB 6y,IJ;eT He Ha o.n;rm, aHa g&a IIOp;:I.rf.I\a, T.e. B roo ,pas, a ; 

TamKe B 100 pas ,IJ;OJDKHa YB8JIM't!HTC.H ll MOIIUIOCT:b llCTOtiHHRa, IIpll O)J.I1Ha-: 

I\OBhiX SHaqeHll.F.r~ ul/lP u. Cr , . YBeJrnli8Hlle tiaCTOThi IIOCbiJil\H HM11YJI:&COB 

13BrH11 ycJIO.iKIDieT sa.n;a-qy ITO BH6opy 1IDilli, T ,.I\. B .TI:a.HHOM c.rryqae Tpe6y

eTC.F.r HCTO,.UU1I\ ,llOCTaTO't!HO MOIItHhi:£1, OIIOC06Im:f1 o6ecne't!I1T:& HMI!YJI:DCIIhiH , 

TOI< rrp:a sap.rr.n;e rl1Ha .n;o 2A. B I\atiei)TBe HBilli .IJ;.IDI 03MII-IO npe.n;rroJia:raeT-; 

OR HCITOJI:&SOBaT:& MCTOtiiDlli _ ATIJ?-400, MM8IOIIU1ll BbiXO,IUIOe I-IaTip.F.rJKEHme 80 l 

K-J:B, rrpM sap.F.I.JJ;HOM IIOCTO.FIHHOM TOI\<~ 400 mA. MOJKI-IO Ha,I(8.F.I:T:&C.li, qTO 

8TOT HCTO"t!HMI\ CMOX\8T pasBHT:b Tpec5;{eNibi:L1 sapJI,IJ;HhiM JiTh'JIIY.JI:bCHhiH TOI\ .IJ;O 

I, 5+2A. TI1H sapHii<a8TCJI OT HCTOtiH:VBa BbiCOKOro Haiip.F.DKe:IDIR t!~pes 

3apH,IlJill8 COIIpOTI!IBJI8HHH (E3C) , IIpH aTOM Ha HMX Tep.HeTC.F.r 50% 8HeprEH t 
sap.rr.n;a. 8Heprrur sarracaeMM B rl!.lHe, sa O,IOlli sapM paBHa 500 A*,· f · 

h 
i 

CTOJI:&I<O ll\8 T8p.F.r8TC.F.r II IIa sapR,IJ;HhiX COITpOTHBJI8HHRX. ilpH tiaCTOTe i 

IO cpac5aTunarrn:t1 sa UHRJI, Ha sapH.IJ;HbiX corrpoTIIBJieH:wrx :su.n;eJIIrTCR 5 \ 
I\tfJi:. I108TOMY COITpOTHBJI8HIDI 6wm BDI.IJ;8JI8Hhi B OT,I1;8JI:&H1IM 6JIOE sapJI,IJ;- !: 

HllX corrpoTHBJiemri1 (J33C), pasMemeHHhii1 Ha o.n;Holi ,TeJie~e c MBilli. ..· 

ELI.llli paCCMOTpeHhl H ,npyrHe CX8Nihi 3ap.H,IJ;a rl1H, HO Oim He .IJ;aJ!ll: XOpOIIIe

ro pesyJIDTaTa HJIH ITO 8JI8RTpHti8CI\I!IM rrapru~eTpaM HJIM I\OHCTp~TllBHhiM,. 

BpeMeHiiM ,nHarpaMMa padoThi CB11II .n;a.Ha Ha pHc .. CB-2. 

C:acTeMa BhiBo,n;a HHciJopN.a.I.U1H CB11II • 

.llJr.rr B1Ino.n;a HH{_l)opMar.:(HH CB11I.I npe.n;rroJiaraeTc.F.r HCIIOJI:&soBaT:&: 8BM 

TPA-IOOI • 11HWOPMauiDI 6y.neT BOIEO,IJ;HT:&c.rr Ha ,l(HCIIJiei1 :a AlUlY, · tiTO . ' . 
IT03BOJIHT orrepaTopy ROHTpOXI!IpOBaTL padoTy BErHJti BHSYa.JI:DHO B rrpo-

uecce 8I\CITepHM8HTa, a HyYAHYJ01 MaTEMaTHti8CRR oc5padOTaH:eyiO ~c,PopMa- ~ 
uwo o6 aJiei\TpWieCI\HX napaMeTpax pacrretiaTaT:& Ha AIUIY. ~ 

Ey.n;eT BhiBO,IJ;HT:&c.rr cJie.n;yroma.rr L:RQ?opMauHfi: I 
! I. WXO,IJ;HOe Ha.rip.HJKeime HCTOt::Hillia ITOCTO.fiHHOro WCOROrO Ha.rip.H- ! 

2. WXO.IUIOe HaripmKeime TI1H 

I 
i 
t 

l 
l 

' 
f 

' 
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3. PaspR,II;tibi:L1 TOI\ rMH. 

4. HarrpEmeHHe Ha CK. 
5. 3a.D;epJKI-\a BB mvrrryJI:bca. 

6. .Ua.:sJioHVl:O :E pasp.Fr,:r.unme .UID.I. 
7. ,llaBJI8Hll8 B r:VIH. 

CB11II CTpHM8pFWH I\a.Mepbi COBMt~CTHO C CHCT8MOM BbiBO,II;a. PiOHTpOJIR: 

M CMCT8MOM yrrpaBJICHHff rrpMB8.IJ:8Ha Ha CJI8.IJ:YIDlil8H CTpyRTypHOH OXeMe 

puc. CB-3. 

B HaOTO.flm88 BpeMH B KB ]BTA 3~aJ~BaeTOH B1IITYOR T8XHHq80KOH 

,noRyMGHTaiJ;HH Ha PiOHCTpyRII;MIO ¥I rwrmanoBKY CBMII-IO, ROToprur paspa-

6aTI:J:BaJiaoL OOBMecTHO o Jffi8 n 11<1/B:) AH Kas .CCP (,IJ;.IDI yoTaHOBKn 

".A,IJ;poH-44". ) 
IlpM rrpoeKTMpoBaHI1M CBilli-IO coBMeOTHO o PiOHTPOJI:&HO yrrpa;s.rrmoiiU1M 

I\OMI1JIGI\COM Tpe6yeTO.R: 8,IJ;HH08 T8XHlrti80I<Oe peme:rme Ha IWMila.HOBRY ll 

pa3M8lil8HH8 BCeil CMCT8Mbl 11 ee T8XliOJIOr:v.rtieCROrO 11 peMOHTHO-HaJia,Il;O'tl

HOrO o6opy,D;OBa.HMH, I\OTOpoe HBJI.R:G~?OH H800XO,IUIM1IM, Ra.K B rrpOIJ;eOC8 

SRCll8pllM8HTa,- TaR H BO BpeMH OTJic~M YCTa.HOBRH. 

B rrpo~eoce pa3BMTVill CMCTe~ru Tpe6yeTCH BpeMH B KE H 8MM ]BTA 
~ paspa60TRH M nsroTOBJieHHH HOJillX Y3JIOB CBI1IT. 

' ,. 

~' 
I 

I 
I 

IlpH c6opne CHilli H ,IJ;OB8,I(8H:IDI ee ,I(O pa6o'tlero OOCTOHHM, ,I(JIJI rrpo-! 

Be.nemm BhiCOROBOJIOTHUX MorrHTaHHi1 BBrHM, a Ta.KJKe .: OT,I(eJILmrx ero ysJIOB [ 

Tpe6yeTc.rr rroMemeHHe ,IJ,JI.F£ HCITI1TaTeJr:&Horo cTeH,IJ;a corJiaOHO liTE.·. OpHeH- 1:. 

THpOBOtiHO I1JIOlila,IJ;L BbiOOI\OBJILTHOrO HOI!hiTaT8JILHOrO OT8H,ll;a OTpHMepHOH 

naMephi .no.JDKHa 6EJTL paBHa I20~. PasMemeHne ooHoBHEIX ysJIOB CBMII H \: 

ROHTpOJI:DHO-yrrpaB.IDIIOl.Uero I\Ol'fJIIJiePiOfL (KYK), Heo6XO,IUIM1IX rrpH npoBe,I(eHHH !: 
OT8H.IJ;OBblX HCIIhiTai-mM, IIPHB8,JWHO HE~ pHO. CB-4. r 

CocTaB CBI1f~. 

I. l10I11ITaT8JILHa.H CTpi1MepHa.FI RaMepa. 

2. 8I<orrepHM8HTa..J.rLHOI8 OTpHMe:pHbie RaM8p1I. 

3 • .ll:Bo:Wrra.H cJ.)opMHpyromrur JIHHlUi. 

4 • Pas pR,D;HID\ )J.wJI • 
5. l1H.If.YI-\T:HBHOCTL. 

6. reHepaTop HMIIY.JILOHUX HaiT}.fiJKeHI1:t1. 

7. I1CTOqHID\ BbiOOKOrO l10CTOHBHOrO Harrp~eHli.FI. 

8. 13JroR sapMHhiX corrpoTHBJieB:Wi. 

I 
f 
ti 
r, 
t 
n 
I 
f. 
l' 
1. 
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9. C:vrcTeMa rasoo6ecrreqemm riiH II pasp.ff,II;HHI\a ,Ug?JI. 
IO. ArrrrapaTypa sarrycRa. 

II. ToXHoJior:v:rt-wcr\851 er..:rRocT:o. 

I2. TeXHOJIOri~8CI\85I TeJiexm~ c pesepB~M rHH II SHIT. 
I3. Texao;rorHtieCRaR T8JI81KKa c asoTHOIMH 6aJIJIOHa.MH. 

I4. EaJIJIOHbi c asoTOM II aJierasJM. 

CTpYI\TYPHaH cxeMa CB¥ill 11 e6 T6XHOJiorii'I6CRoro o6opy~oBaHHH 

npe.IJ;cTaBJieHa Ha puc. CB-5. 
ITp6mvrymecTBO rrpoeRTIIPY.GMof1 CBIDI- oTpaJI{8.eTcJI· B TOM, 'ITO· ca.Ma 

CB11II 11 6e TeY.HoJiorll'IeCIW6 o6opy.IJ;OBa.ID!e e~Hb!6 EaR npn pa6oTe c 3-x ' 
8JI8ETpO.IJ;HOH CTpiiMepHOH EaMepof1, TaR M C llCEpOBOM TpeROBOM I\aMepof1. 

0TJ"'lli1!I16 3aRJllOtia8TCH TOJI:ol<O B .IJ;JII1H6 ~OpMIIpyror.q6i1 .JOOll'IH II rrep6XO.IJ;8 

OT .IJ:~JI I\ I\a.Mep6. 

KGu' BHrne yrro~rnHaJioc:o,crroMom:oro 3BM TPA-IOOI 11 ~yriix HCITOJIHHTem 

HhiX M6x.a.HH3MOB B .IJ;a.JI:OHGllillGM 6y.IJ;6T OCymGCTBJIHT:OCJI aBTOMaT~8CI\06 p6-
. u I 

ryJIMpOBaHIIe 8JIGETpll'I8CI\I1X rrapaMeTpOB, B COOTB8TCTBHH C ITOCT~BJI8HHOIIf 

sa.IJ;a1Iei1 na ar\CIT6pMMeHTe. PeryJIHpOBaHH6 aJieRTpllti6CRRX rrapa.Me'l'pOB 

CB11II I'.IOJKHO ocym6CTBHT:O rryTeM H3M6HeiD1F.I:: 

I • .UaBJIGHllfl B pa.3P,FI,IUHIT\ax rli1H 
2. ,llaBJI6HI18 B paspJI.IJ;HMI\8 ,llc.f!Jl 

i 
3 • BHxo.ruroro HarrpmK6HMH 11BIIH !, • 
P6ryJn!pOBaHI18 6y.IJ;6T ITPOBO,IJ;llT:OCJI aBTOMaTJ.ifCI8CI\H 3BM ITO 3a.II;a.HHOfi f 

nporpaNIMe llJllti BPYtiHYIO orrepaTopoM c rryJI:oTa ynpaBJieHWI. r' 
' r 
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)JaJThHelimee pas BliiTMEi CBilli. 

IlpM npoeHTMPOBUHI111 CBMIT-IO CiOJI.billOe EHHMai·IHe YJJ.eJa.'trCfi.. Ha.J:t6.1K

HOCTI1 pa6oThi BBI'HM H rrpocToTe ero I\OHcTpyrn:~HH. EhiJIO paccMoTpeHo 

nec:KO.JI:bi\0 BapHa.HTOB cxeM BBI'HH n Bhi6paH BapHa.HT, HOTOpUM Y.TI:OBJieT

BOprrSI 3a.IJ:aHHI:IM Tpe60BUH11ffiVl, MO./Ke~~ 61IT:b B.hiiiOJIH8H B I\OpOTKvie CpOHH. 

Jlpyr11e BapHaHTu, :VJ:3M8Heinm HacruoTen OT,IJ;8JII>H.hiX ysJioB BBI'HM,. Tpe6yroT 

rrpone,IJ;eH:v.r.rr 6oJII>IIIOM IDIP 11 BpeMeHM KB H 8MM. Ilp11 np.JiyqeHHM rroJioJim

TeJII>Iru:x pesyJII>TaToB, Cillill B r.:teJiolii ivro.tKeT 6llTI> 3Ha't!:UT8JII>HO yrri!ome-

. Ha, a ypOBOHI> T8XIll!'I8CI\11X 11 3JI8I\'rpH't!8CI\11X napaMeTpOB IIOBb1C11TCJI. 

Dorrpocu, HOTop.hle H~rmo pem11TL no OT,IJ;eJII>H.hiM ysJiaM CBMII-IO bJie~ 

l.UI18: 

I. CTpiD1Iepna:r HaMepa 

I 

CTpHMepHM HaMepa 11M88T OTHJCHT8JibHO H860JII>ill06 BpeMJI BOCCTa- ! . 
HOBJieH:v.r.rr. YMeHLruer-m:e ero MOIKeT 6JITL ,rr.ocTMreyTo nyTeM yMeHLmeHM.H: ~· 
o6mero tUfCJia MOHI138.1J;I10HHhiX rrpo:o;e CCOB B 06'.beMe I\a.M8phl. 8TO MO/AeT I" 

f 
OhiTb .rr.ocTH~HyTo, ecJIM npo:o;ecc o6pasoBaHHJI cTpMMepoB o6puBa'1'I> B i 
CaMOM HaqaJie, T.e. B8CTH ~OTOrpapMpOBaHMe TpeHa, 06pa30BaHHOrO Jia-~ 

I 

BI1HaMH. O,rr.Hai\0 CBeqerm:e TaR OrO Tp8Ra O't!8HL MaJIO. IlpHM8H8HM8 CB8To-1• 

yCMJIHT8JI8M O't!8B:vr,ruiO II03BOJII1T p8lllMTI> 3TY rrpo6JI8MY, T8M CaJVIE[M IIO:Ba- [::· 

CHTCJI JIOI\a..mi3a:o;I1fi TpeH a M yMOHLIDHTCJI M8pTB08 Bp8Tv'Ili I\ aMepu, T. 8 • f . 
YJ38JII1t!HTCR 't!MCJIO C06:biTHM, I\OTOph!e MOJKHO saperMCTpMpOBaTI>.B :RaMepe.l 

. I 
l 

I "2. 
) 

ilpUM8H8ID18 TpaHcclJopMaTOpHOIO MaCJia B Hati8CTB8 H30JI.lii.'U10HHOro 

MaTepMa.Jra npHBO.IUIT R YB8JIM't!em1ro "tll1CJia BcnoMoraTeJII>Horo o6opy.n;oBa- , 

mm, a TaHIKe I\ cos,n;rum:ro cncTeMhl rroJKapoTyureHIDI. YrrpomeHHe ROHCTPYH- 1 

~M CBilli B IJ;OJIOM MOIKHO ,IJ;0611TI>CR, HCIIOJII>3YJI ras IIO}J. ,IJ;aBJI8HI18M B JLc])JI 
B HatieCTBe 3JI8HTPOH30JIHIU10HHoro MaTepHaJia. 0,IJ;HaHo, rrpH:rv1eHeHHe rasa 

CBRSaHO c 6oJII>IIIMMM TPY.IUiOCTRMiti Ys-sa ero He6oJI:r:,moi1 aJieHTpi1'tlecHoi1 

rrpoqHOCTH. 

Y ;rytruieime rraparv'!eTpOB :v:IMrry.m,ca MOJKHO .D;06HTI>CR, MCITOJIL3Y.FI " 

J'OHU'fi2CI(~W B!.umttfnn, I\OTOphi:f1 Bbi,I:aeT Ha Im3I<OOMHOM Harpys:Re (25oM) 

liiMrryJII>c c l))pOHTOM :; 0, 4Hc /5/. TaHne clJpoHTa IIOJIY"'IaiOT rrpH ROMMYTa-

r.:tHH a.I\CHa.JibHO-pa:o;liiOHaJII>HOrO paspJI,IJ;HHI\a ,ll(!?JI. IlpHMeHeime TaHOi1 CHC-



T8MI:l (0opiV!1Ip0Bai-II1H HMITYJThCOB B CBlill B HaCTO.ffiU88 BpeMf! He rrpe,TI;CTa.:B

JIHGTC.FI. B03MOiKHbiM, T • H. ee ITp08:KTHpOBamre 11 HaCTpO:L1I<a Tpedye·T rrpo

B8,1J;GHH.FI. HI1P, I<aRuB CJIY"Clae rasoBo::o HaiiOJIHemm Jltl?JI. 

3. rHs :vr I1BI1i. 

V1l!liiYJI:bCHbii1 pasp.rr..,n; JT.SJ?JI 06':b.FI.C:UieTC.FI. C O.n;HO:ti CTOpOHbi OTCYTCTB118M : 

MCTO'-iJ:i~u·:a :Euco:Koro rrocTOSIHHoro H.3.ITp.FI.JKeiiiDI c L1Y~P ~ 500 :KB 11 ·.n;ocTa- ; 

ToqHo Momaoro, c ~pyroi1 cTopoHbr :~eT a:Kcrrepm~eHTaJIDHRX .n;aHliux o xa- · 

pa:KTepe anei<Tp~eCROi1 rrpoq~QCTM .~~JI Ha BHCO:KOM CTaT11qec:KOM Happ.FI.- : 

IKGI-U1It1 11 o6ecrreq:vJ:T JJl! pa3pH,ILHM:K )J;DJI Ha aTOM Haiip.FI.JK8HI1H BH:CORYID CTa

OMJI:bHOCT:b aMITJJl!TY,IJ;bi M 3~~ep]illl1. PemeHHe STMX BOIIpOCOB Tpe6yeT rrpo

B8A8HHfl HVlP. Ill1P Tpe6yeTCR M AJIH paspa6oTI<H 6onee HaneEHoH 11 rrpoc

TOH I\OHCTpyr\~1H rM3, :KOTOpa.FI. RBJiff8TCR AOCTaToqHQ CJIOJKHOR 11 11Meromefif, 

rrpo6JieMbi, Crui3aHHore c 8JI8RTp~eCKOH rrpoqHOCT:biO OT,ll;8JI:bHH:X "ee Y3JIOB. r 
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IV cvrcTE~.1A ooTorPAoMPOBAHMR 

:UJIR ~OTOrpacJjHPOBBHJI!ll CTPHMOPHOW K8M6pb! B peJKMMe MHOrOKpaTHO-i 
. I 

ro cpaoaThiB8HHll yCT8HOBI\L1 paspadOT8Hhl JI6HTOTipOTll.JKHbl6 M6X8HL13Mbl, 

BpeMfl npOTll.JKKL1 B I\OTOpblX 38B6;ztOI40 M6H:bUI6 EP6M6IU.1 3apfl;ztKI1 reHepa- ! 
TOpa. 113B6CTHO, ~TO B H8CTOB~ee Bp6MB HM6HHO BpeMa npOTfl~L1 nJieHKU 

• ! 

(IOO MCeK) t1 BhiCB6tiL1B8Hk1B· penepHbiX M6TOK (30 MCeK) OrpaH'Iiltili!B8JIO 
1 

ti8CTOTy paOOTb! CTpHMepHon KaMepi /I/. . . 

UeJI:oio pa spa6oTKH HEJIReTcH JMeH:omeHMe BPeMeHll! rrpoTHJKK·Jti ;n:o 50 

MCeK L1 BP6M6HH EbiCB6tiL1B8Hli1H M8T)K - ;n:o 5 MC6K. Cli1CT6M8 iOTOrpa- f 

tDMPOBBHHH BIOIIOtraeT T8KJK6 IOCTHpO:BOtiHbiM CT6H;zt, li!H~OpM8U110.HH06 TaCS- t 

JIO L1 CHCTeMy ~OTOrp8WL1POB8Hk1fl T~OJIO. 

OnTmtrecKaH cMcTeMa. 

Tipe;n:noJiaraeTCll HCITOJI:b30B8Tb TpeXOOI>6KTHBHYIO CTepeorOJIOBKY -
f 

c OOI>6I\TL1B8Mll1 OCK5-56-r. 06I>eKTL1Bbl pacnOJIOJK6Hhi Ha BepurMHBX: paBHO-~ 
I 

CTOpOHHOrO TpeyrOJI:bHMI\8 HB paCCTOHHHL1 400 MM ;n:pyr OT ;n:pyra. BbiCO-: 

T8 ~OTOrpa~L1pOB8HL1fl B 38Bl1CL1MOCTH OT KOHCTPYKUMlll 111 ra6apL1TOB ~·· 
CTpMMepHOM KaMephi MOJKeT Ob!T:O B npe;n:eJiaX 2300-2400 MM. 1· 

~OKyCHOe pacCTOll.HHe OOI>6KTHBOB 56,4 MM; cpe;ztHHM M8CUIT80 1130-r 

6paJKemm !:42. CBeTOCHJI8 00!>61\THBOB I:2,5; KOS~HUH6HT CB6TOnpo- ~. 
nycKaHHH CZ: = 89;{., I\OS~L1UL16HT cBeTopacceHHl1H S = 2,4~. ~oTorpa-! 
~Hpyro~aH paspeuraromaH cMJia Rc..:: 70 JI/Mill. B ueHTpe 11 R.~0· = 40 ~ 
JI/MM (E 20 MM OT U6HTpa) • 0CB6Il,6Hll16 H8 KP8IO Ka;n:pa .t, = . 66%. Tiplll- l J 

Be;n:eHHhie ;n:aHHble MOJKHO cpaBHHBa!l·:o c ooi>eTl1BaMit1 OCKI-56-I, KOT-Opble 

HcnoJI:osyro~cH Ha CKM-200 B HacTCtfl~ee BpeMH: · 

CBeTOCHJia: I:3,4 

r = 78% R~ = 67 /YNtt 

5 = 3 t 6% ~.to = 37 .llj J111 

0CBe~eHae H8 KP8IO Ka;n:pa 6~0%· Ilpe;n:IIOJiaraeTCH, tiTO KOHTpac~HOCT:& 

HsoopalKeHHH ;n:JIH OCK5-56 cy~ecTJ3eHHO :sume. 
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CXeMa clJOTOrpac]!L1pOI38HI1fl ITOI\Cl38H8 Ha pVIc.I. VfH@OpMa~VIOHHOe 

Ta6JIO @OTOrpaciJVIpyeTCfi COCT8I3Hh1M 06:&61\TVIBOM (III-5!, I/I-6I) ::B M8ClllTa-· 
~~ . 

6e I: I2. KoHcTpyKu;VIq Ta6Jio, pasnerqeHVIe JiaMIJ. IIIH-8 VI MapoK· cooT BeT- : 

CTBYIOT TpeOOBSHVIfiM VI3MepeHMll Ha 8I3TOM8Tl1l!6CKIDC ycTpOLiCTBaX .• 
[1 f:1 "-'{ Jl't 'lN c.t 

Jiyq rrocJie o61leRTl1Ba ,r; nonynpospaqHbiMM sepKaJI:&HbiMM Jm.M:&arn1 

pa3~6Jifi6TCfi Ha TpM Jiyqa L1 COOTBUTCTBYIOU\L16 ITOBOpOTHbi6 npl13Mhl ne

pe~aiOT VIao6apmeHVIe B Ka~p. 

;nJifi onpe~eJieHVIfi OITTJilqeCKMX KOHCTSHT CT.epeO@OTOrpaMM6Tpl1qec- : 

ROM roJIOBI\VI npe~ITOJiaraeTCfi cD0TOJ~~acJ!liipOB8T:& T6CT-06'b6KT 0 2~7 Kpec-

~.· . TSMlii (paaMepbi ruiliiThl 2400xii00 MU ") Ha CI16[(VI8JI:&HOM IOCTJIIpOBOqHOM CTE. 1 
[ H;z:te. BoaMOJKHO @OTorpawvrponaHJIIe o pa3HhiX BhlCOT B rrpe~eJiax I,5-3,0~ot;! 
' 1 • · npVI nepeMemeHMVI cTepeoroJIOBRlii napaJIJieJI:&HOCT:& TecT-o6:oeRTa VI 

ITJIOOMOCTVI npvDKI1MH1IX CT6K0Jl CTep~~oroJIOBKM COXpaHfl6TCfl B npe;n;eJiaX 

.-I~ bOIWJ3bl6 CMGU\6HJ1Ifl CTepeorOJIOK\M npiLI STOM ~ 0,2-0,3 MM. Cl>OTOrpa- f 
@IIIPOBSHVI6M 06:&6I\Tl1BOB B mt1;n;KOM 3epRaJie TSKOM C;D;BMr, e CJIM OH VIM66T·; !: 

• f t 
Cfl, MOJKHO yqecT:&. PacCTOflHVIfl Me:z.;n;y KpeCTSMM Ha T6CT-OC5:&eKTe Tl13- ;. ! 

. ; [• 

:MepeHhl 0 TOqHOCT:&IO 20-30 MKM, 0 riQIOH6HVIe OT IUIOCKOCTTI1 ;D;Jlfl KpeCTO:B! , 
: f ! 

nopH~Ka 0,2-Q\3 MM. · tt 
I t 

JieHTOITPOTflmHbi6 MGXSHI13Mb! 

B paapa60TSHHhiX JI6HTOITp0TfiOCHhiX M6XSHI13M8X ;z:tJifl 6biCTp0~ CM6Hhi 

Ka;n;poB MCITOJl:&3yeTCfi IIH6BMSTVIqecKvrlii nepe6poc ITJI6HKTI1. IlpTillitVIM nJieH~ ~;I 

KM K CT6K.i'IY B MOM6HT cpa6aThiB8HVlfl CTPVIMepHOM KSMepbl TOJKe ·nHeBMa- [:· 
. I 

TMqecnMiii. CxeMa JieHTonpoTaJKHoro MexaHM3Ma noKasaHa Ha p11c •. 2. IIpo-[l 

uecc npOTfllKKlii pas;n;eJreH Ha ;z:tna J.:\lilKJia, pasJIMqaromliiXcfl no BpeMeHHhiM r • 

xapal';TepMcTVIRaM - sTo pa6oTa MexaHM3Ma 6bicTporo rrepe6poca ·aeplilM ~ 
Ka~pOB (~OTOrpacJ!VIpOB8HJII6) J1I pa60T8 M6X8Hl13Ma no;n;rOTOBKJII. IlpJII @O-

TOrpa@IIIPOB8HJIIM CTpMMepHOM RaMepbl cpa6aTblB86T CTilCTeMa ITO;z:tC::BeTKM - , 
,. ~ 

penepHbiX MGTOK Til MH@OpMS[(TilOHHOrO Ta6JIO. liOCJie ITO;D;CJ36TKTI1 ytipaEJifl- : ~ 
i j 

IOU\l1M MMITyJI:&C OTRpbiBSeT COOT::B6TCTBYIOU\TI16 SJI6KTPOITH6BMOKJianaHa, 

CTPYfi BOS;n;yxa OTpbiBSeT ITJieHKy CT npMlitMMHOrO CTeKJia, a ;n;pyrafl 

CTPYH 38TflrM:BS6T rmeHKy B npMeMHbiM KapMaH. IlJieHKSI1pl1 STOM Bhl-

' . 
t . -~ , I 

Tfii'n:aaeTcH na neTJilil aanaca, nosToMy HeT HyJK~ npeo;n;oJieBaT:& nHep- t 
I.J;JIIOHHOe corrpoTMBJieHJIIe Bcero pyJlOHa nJieHKTil. IIocJie cJie;z:tyromero cpa- t 

· 6aTLIBaHl1fl cTpl1MepHoi1 KaMepbl onr.T:c :BhiCBel!MBaiOTCfl penepHbie MeTKM, ! 
cpa6aTuBaeT KJianaH, cos;z(aromni1 11 B03;z:tymHyro no;z(ymKy" ;z:tJifl IIJieHim, a 

_c._,-, 



I I 
I ' 

' 
rmem\a rrp11 cpa6aTblBarrz,m cooTBeT<~Tnyromero ManaHa nepe6pachinaeTCfl 

BO l3TOpott npr!eMH1IM r-=apuaH. rJiy6.1H8 STOro K8PMf!H8 Bbl6paHa T8KOtl, 

tiTOClbi BbiC5paT:O BCIO IIJI6HKY 113 nepsoro I~apM8H8 11 BhlTflHyT:& ltl3. neTJiltl 

sanae a e114e C':COJI:DKO, CI\OJI:&KO Tpe :5yeTofl ;D;Jifl B':C oporo I\a;z:tpa. T.leTbipe 
IIp.V.G1~HhiX IIOJIOCTI1 - 11K8pM8H8 11

, 33llOJIHfl6Mhl6 B C00TB6TCTBYI011{6.~ no

CJI6~0B8TeJI:OHOCTI1, MOryT o6ecrretraT:O ~OTOrpawMPOB8HI1e 11 Obi.CTpyiO 

npOTfl~KY ~0 §6 Ka~pOE. 
IIocJie (floTorpaciJMpona.mm cTpJIIMepHo:t-t KaMepbi ocymecTBJlfleTcfl 

ue~JieHHhlli uwKJI - (no~rOTOBRa) - 3anoJIHeHI1e neTJI11 3anaca, nepe

MOTI\a OTCHflTOM IIJI6HKI1 113 "np116MHhli 11 K8PM8HOB 11 B ITpL16MHyiO K8Tyuncy 

K8CC6Thl. ;l{Jlfl STOll rrpoue~yphl He Tpe6yeTCfl 60JI:OUIO:ti CIWpOCTI1 ·pa60Tbi 

M6X8HI13MOB, TIOSTOMy ynpaBJiflGT :EC6ML1 M6X8HL13M8MII! O;l(II!H 06~111.1 KJI8-

naH. 1 
f 

OtreB.M~HO, tiTO OhlCTpO~eiiiCTI,L16 JI6HTOTip0TflJKHOrO MeXaHL13M8 aa- r 

BL1CVIT OT ~JIMHLI IIp0TflJKKl1, OhiCTpC,~6:tiCTBl1fl KJI8IT8HOB, OT paCX9~8 B03-:. ! 

~yxa (;L4aBJieH11e x cetreHl1e KJiana:r:a). ]J;Jifl yMeH:oUieHMfl ~JII1Hhl rrpoTRlKKl1. t 

lt1 SKOHOM11H nJieHKM I\8;L4P paauemeH TaK, trTO rrpo~oJI:oHan oc:& cTpHMep- I 
. I 

HO:t-1 I\8M6pbi nepneH~L1KYJiflpHa H8IIIJ8BJI6HL1IO ITpOTflllU\11, a ;l(JIHH8 npOTflJit- f 
1\Vl p8BH8 Uilt1pl1H6 l1300p8JK6Hl1fl CT])MMepHO:ti K8Mephl. 8TO paCCTOflHl16 i 

f· 

B Tp11 pa38 M6H:Oille TOil ~JIV!Hhl, IWTOpyiO 38HI1M86T VlH~OpM8UL10HHhiti [ 

Ka~p. ITOST OMy rrpe~yCMOTpeHa B0:3MOJKHOCT:O IT6ti8T8T:O O;l(ltlH 0011\L1M L1HWOP: 
. t· 

M8Ul10HHhl:ti Ka~p ~Jlfl Tpef clJOTOrpa~ltliii CTPliiMepHO:ti K8M6Phl • ,:. 
~ .. 
1: 
t i 
I ' 

Pe3yJI:oTaThl MCIIhlT8HI1i1 

l!T06bl noJiytiHTb y~oBJieTBOp>'lTeJI:oHoe c5blcTpo~ettcTBlt1e MexaHM3Ma, : 1 

pa3p800T8Hhl CIT6Ul18JILHbl6 IW8IT8Hhl, C I1MITyJibCHhlM pelK11MOM ITI1T8HI1fl. 

Ha KJI8IT8Hhl ITI1T8HI16 (H8ITpfllK6HV16) 11 ~8BJI6HI16 IT0~8IDTCfl TOJibl\0 BO 

:apeMR pac50Thl CTPI1MepHOiii K8M6Phi (~·I C6K), BO Bp6Mfl nay3bl M6JK~y 

UV1KJI8MI1 ycKOpMT6Jifl (8-IO ceK) ,~aJ3JI6Hl16 I1 TOK ITI1T8HI1fl OTKJI~ti8IOTCfl.: 
TaKoti I1MIIYJILCHhliii ciJopcMpo:EaHHhlti peJKI1M pa60Th1 o6ecnetiHBaeT xopomee ; 

OhiCTpo~eiiicTBMe 6e3 ~onoJIIIVITeJI:oHbiX Mep no oxJiaJK~eHI1IO KJianaHOB ! 
(MOmHOCTb IW8II8H8 B 1/IMIIYJibCe I5 B8TT ITpi1 HanpmKeHI1I1 ITI1T(lHI1fl 30B) i 

Ha cneuMaJI:oHOM cTeH~e, I1MVITIIIpyromeM tiacT:o JieHTonpoTmrmoro · 

M6X8HI13M8, 6h!Jn1 OIIpOOOB8Hhl pa3Jilt1tiHhle KOHCTpy~L1L1 l\JI8ll8HOB L1 ITOJiy- · 
' . . 

ti6Hhl CJie~yiOll\I16 XapaKT6pi1CTI1KI1 ~Jlfl Bhl6paHHOrO paOOtiero B8PI18HT8: 

BPGMR 0TlCPhlB8HI1fl 3-4 MCeK, :apeMfl 38KPh1B8HI1fl KJI8IT8H8 7 MCe·K, llOB

TOpHOe cpa68Th!B8H~e KJI8TI8H8 BC3MO~O -qepe3 !5-20 M06K OT MOM6HT8 



ITO;ZJ;8'1V! nepnoro kH.IITyJII>Ca (OM. pl-W .3 }~, r;n;e ITOK838HO, K8K M6HH6TCfl 

;ZJ;8BJI6HMe B npMeMHOM KapMaHe JI6H'~OTipOTHEHOrO M6X8HM3M8 npM O;ZJ;HOM 

cpa6aT1IB8HML1 KJianaHa, H8 p110 .4 :10K838HO TIOBTOpH06 cpa6aTbiD.8HVI6 
t(ACl ..-.. (~J-tC", , 

HJlC~~:ZW C ti8CTOTOi1 60 /1 z.. ) • 9TM )63yJI:&T8Tbi TIOJiytieHbi npM ;ZJ;8B?l6H.ftni 

7 8TI,WC(flep, H8ITPHJK6HM6 ITit1T8Hl1fl ·- 32 BOJI:&Ta • BpSMH aa6poo.a l1.7I6HKM 

n MaJiblti "KapMaH" IO MCeK, npeM:=r sa6poca B caMhi:fit 6oJI:&woiif "KapMaH" ! 

30 MC6I\. 8TO ITOJiytieHO ;ZJ;Jlfl 1\JiaTia>:IOB C ;LJ;VIa~eTpOM OTBepCTMfl · 5 MM~ 
0JKVI;ZJ;86TCH, '1TO B CJiyqae H600XO;ZJ;:1MOCTM npM TIOCT8HOBK6 KJI8TI8HOB 

0 OTB6pCTI16M 6 MM ;ZJ;JIH OOJI:bWMX R·3.PlVI8HOB MOlKHO 6y;n;eT yMeH:&WVIT:&. Bpe-: 

MH sa6poca nJieHRVI ;n;o 20 MeeK. 

IlpVI KOHCTpyMpOB8H:V.11 RpenJie:iMH ;ZJ;Jlfl CTepeorOJIOBKM npe;n;ycMOTpe

Ha B03MO/lCHOCT:b ITOCT8HOBRH ;ZJ;OTIOJI :U1T6Jl:&HhiX 00~6KTJIIBOB JII JI6HTOTipO

TRJKHbiX M6X8Hl-13MOB ;ZJ;Jlfl <j)OTOrparJ!VIpOB8HMH TP6KOB B KpynHOM M8CUITa6e, 

'1TO H600XO;zi.MMO ;ZJ;Jlfl JII3M6p6HI1fl MO:IM38~I1H peJIHTMBMCTCKHX TP6.KOB. 

Tipl-1 aTOM o6RaaTeJII>HO rrpvrMeHeHIIle yoMJIMTeJieti .apKOCTVI. 8To ~OBJieqeT 

38 co6oi1 HeKOTopwe vrsMeHeHVIH KOHCTPYK~MM JieHTonpoTHJKHhiX M6XaHM3-ne ·. 
MOB. O;n;naKO, M3M6HOH11fl 3TVI HOC.flr ITpVIH~MTIJ118JI:bHbiH xapaKTep. llp06Jie-

M8 ycVIJIItlTGJieti HPIWCTll TIO;ZJ;p06HO paCOMOTpeHa B rJlaBe "lieThiP6X3Jl6KTpC : 
! 

;n;HaH KaMepa". r : 

JJ,J!H ynpaBJI6Hit1R JI6HTOTipOTHJKtibiMI1 M6X8Hit13M8Mll, TIO;ZJ;CB6TKOti pener-A; 
. t. ~ 

po:avr Ta6.7Io npe;n;noJiaraeTcH paspa6oTaT:o KOHTPOJIJiep, paaMemaromvrlliofl H 
B Kpe11Te, KOTOphlt1 cJiy:lltt1T ;ZJ;JIH CBH3M M3MepMTeJII>HOi1 annapaTYPbi, 8BM H 
t1 T80JIO. L'IOTIOJIHfliO!lL8H 3JI6KTpOHMR8 (RJII0'1lll) 6y;z:r,eT pa3M61I(6H8 B H6TIOO- f'. 
pe;ZJ;CTB6HHOH OJIVI30CTVI OT <l)OT08TITiapaTa • t, 

]HTepaTYPa! . 

r. R. £. Fujo, 7 W. ])ow .son. Al"'cl lnslr. Meth. ( ·. }: 
v. 100 ljO· 32 9-331 1912 
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0 c ~ H n nor p·a M M a p a 6 o T ~ K nan aHa. 

BepXllR~ nyq TOK qepe3 OOMOTKy, 
Hiflll:HM:fil: Jiyq - 113M6H6HR6 .D;8BJI6 HMf! I. IIPI16MHOt! IIGJ10CTI1. 
1 .n;enem-ze = 2, 5MceK. 
KJraiiBH OT:Kph!BaeTCR H8. 3-4MCeK ./cr:aqeK IIO p;aBJI6HYIID/. 
HnanaH 38ICphiBae TCH Ha 14MCOI<:. -I13J:OM Ha OCLJ,RJIJI rpaMe CCCTBe TCTBye T 
CitinbHOMy :vl3M6H6HI1D HH.ll:YKTVIBHOCTH B MOM6HT 38Kphll38Hli.II. 

PL1C. 4. 

IT o c n e ~ o B a T e n :o H hi e c p a 6 a T hi B a H R H 

I< JI a n a n a·. 

TOHOBhl6 HMIIYJibC~ 10 MCeK.,HHTepB~n 7 1 5MC6K. 



V· CIICT}:HA TPHffEPA 

1\a.K I13B8CTHO, CTp!t!MCpHa.H Ka.:vre].:a OCiJia,I(aCT BCCMI1 CBOt1CTB8.M~ 

TpeKOBOrO ,n;eTei~Topa, KaiUIM .HBJI.HeTC .H TIY3hip:bKOBhie KaMephi: MHOro;.. 

:pcKOBOCTbJCTIOCOCiHOCTL perMCTpHpOEaTL ( npaKTVItrCCKH B reoMeT~MM 

4:-:) BCIO !CapTUHY B3a!1:MO,I(CVICTBM.H, ,I(OKYiv!eHTaJI:OHOCTh TIOJiytiaeMOtt 3K

cnepm.reHTaJILHOt1 MHCflOpMaUMM • 

B TO Y.e BpeMSI B OTJn1tn!e "OT ·rry3Gip:OKOBbiX KaMep CTpm.repHaSI KaMe

pa SIBJIRCTCSI ynpaBJISI8Ml:JU DpMCiOpOM C OTHOC!t!TeJI:OHO MaJihiM BpeMeHeM TI_a

MSITM ( ,I(O I MKCeK), QTO TI03BOJISieT npo~yCKaTL qepe3 Hee XO 105+!06 

traCTMU ( 3a O,TI;!t!H "paCTRHYThitr" mmyn:oc Ha Y-IO I1 Y-70~) I1 OTCh1-

paT1 CMCTCMO~ Tpnrrepa HYZHhlC ( pe~KHe) COCihiTHS. 

B TIJ1HTe:p ycTaRonK-a CK?1l-200 MoryT dHTI> Br-cmoqeHrL Jil0<5£Le 3JieK:r-

poHlible .D;CTCKTOphi 11JIH CMCTCMhi ,n;eTe !CTOpOB.- CTIOCOCiH:EuG: BhipaeiOTaT_:b 

3ariYCKaiOIItMi1 MMTIYJI:OC B rrpe,n;eJiaX 1;.5 MKCeK: CMCTeMLI crrvrHTI1JIJISIUVIOH

Hl>!X, qepeHI~OBCKMX CtieTtiMKOB, IIp0110pUHOHaJI:OHbiX ( .n;pettc!JOBbiX) Ka.Mep, 

TIOJiynpOBO,I(HMKOI3hiX CTICI\TpOMeTpMtiCCKII:X ,n;eTeKTOPOB, CiJIOKVI CibiCTpOti 

3JICI\Tp0HH0}1 JIOriHCM ( CiUCTphiX rrpoue ~COpOB), nponepSIIOiltVIC COOTBCT

CTBI!Ie CHrHaJIOB ACTCKTOpOB HYZHOMY ~OCihiTHIO. 3TVI ,n;eTeKTOphi MOryT 

perMCTpMpOBaT:O III OTCiMpaTL COCihiTHS llO reoMeTp!t!tiCCKHM OCOCieHHOCTSIM 

I33a:~rMOJJ;Ci1CTDI1fl ITO 3apR.n;y, mmyJI:ocy M 3Hepru:vr yqacTBYIOiltVIX B HeM .. 

qacnm. ,llOTIOJIIIV'I:TCJI:OHaS KOJII!Il18CTBCH:1a.H :WUiqlOpMaD;11.ff C 3THX ~eTeKTO-

pOB ( ecm~ nonytrem1e ee Tpeeiyex CioJiee 5 MKceK) nuno.n;I1TC.ff Ha 

3:g;;I .JJ;JIR TIOCJie,IJ;yiOII{ero ee COITOCTaBJiemm C cpHJI:bMOBOli1 HH<lJOpMaD;He}l: 

I!IJIU Ha qiOTorpacfrt1pyeMOe TaeiJIO ( B Ka,n;p) • PenreHMe orrpe.n;eJieHHOVi cpH311-

~) IIpM HYKJIOTPOHHO!it pacTSijJCI\e ( .n;o IO ceK) oxa 3arpy3Ka MOJJCeT .. Cili!T:O 

ynemrt.IeHa .n;o IO 7 3a n;11I-cJI. 
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trecKot1 3a,IJ;atrH TpedyeT KEJI\ npamuro crrer.man:&Hotr a,n:eKBaTHOt:i 3T0!1 

~· 3e.)T,atie CI1CT8Hhi OTdOpa C06HTI1ti. traCT 0 TpedOBaHHSI K HOBOti CMCTeMe 

Tpl1rrepa MoryT dbiTb KOHKpeTHO CcpOpMyJH1pOBaHbi TOJibKO Ha OCHOBaHHI1 

pe3yJI:&TaTO B npe.II;bi.II;YIJ{It!X 3KCTiepMM8HTO B ( OCOdeHHO B TaK11X HOBblX 

OdJiaCTHX MCCJI8.1(0BaHI1M KaK, Hanpm .. wp, peJI.HTHBMCTCKa.H .H,TI;epHaSI cpH3H.:.. 

Ka). 0,JUiaKO, HGCMOTp.H Ha H8B03MOXCHOCT:b ,JJ;OJirocpO<IHOrO TIJiaHI1pOBaRH.H 

KOHI\J)8THO:i'1 nporpaMUbi pa3 BllfTIHr Tpi1rrepa .II;JI.H CI{M-200, HaCTO.HIJ{I1t1: 

npoeKT BKJIIOtiaeT B cedSI co3.n;aiii1e Y3JJOB I1 CI1CTeM, ,n:ocTaTO'tiHO od~HX 

I1 YHv!BepcaJibHhiX )(JISI Taro, qTOdbi dbiTb HCTIOJib30BaHHbiMI1 .II;JISI 60Jibiiii1H

CTBa B03MOEHhiX CI1CTeM 3aTiyCI\a. TaKCt! YHHBepcaJibHOli CVJ:CT8MOi1 SIBJISIGT

CSI dOJibiiiOti .UBYXKOOp.I(I1HaTHblt1 CUI1HTI1JJJI.fiUI10HHhiti ro,n:OCKOTI ( 700 KaHa

JIOB) OKpy~aiOIJ{I1t1: dOKOBbie 11 3a.I(HlOID Cl8HKH KaMepbi .II;BYMR TIJIOCKOCTRMI1, 

Me?:.n;y KOTOpm.m: M0iir8T dbiT:b BCTaBJieH TIOrJIOTI1T8Jib. ro.n;OCKOTI TI03BOJII1T 

I1CTIOJib30BaT:b pa3JIJi1qHhie aJirOpi1T:tvllil OTdopa MHOrOTpeKOBblX C06biTHt:f, CBR-

3aHHUe C KOJI!IfqecTBOM BTOIJV!'IHbiX qac~~MU, l1X yrJIOBhiM 11 I1MTIYJI:bCHblM 

pacnpe.n;ene HllfeM, 3HaKOM 3apa.n;a 11 npoHI1I~aiOmen cnocodHOCTbiO • .UJISI Bbldo

pa onpe.nenemrott JI or11KIJI, cooT BCTCT B~rromei1 nocTaBJieHHOti 38)1;aqe, npe

.n;ycMaTpHnaeTc.H co3.n;ani1e cneu;I1aJI:&Hbl;: 6blcTpblx nponeccopoB, peaJII13YIO

m:vm 3Ty JIOri1KY • Bec:&Ma · nepcnei\THBIUIM npe.I(CTaBJISieTCSI BKJIK>qeHl'!e B 

cvrcTeMy 3anycKa ycTaHOBI\H CKM-200 nponopu;I1oHaJI:&HhiX· KaMep. TipaB.n;a no 

pa3pernaromel1 cnocociHocTI1 ( 50~80 HC,~K) nponopnHoHaJihHble Ka.Mepbl ycr,y

naroT cu;I1HTllfJIJinu;vronHrnf ctreTqiifKaM (..., '5 HceK). O,n;Hai\O, pa.n: .n;pyr11x oco

cieHHOcTei1 nponopuvroHaJI:&HhiX r<aMep .Ut~JiaeT MHoroo6emaromi1M BKJIIO'tie~He 

HX B Tpll!rrep npi1 perneHHH lllvrpoKoro .:\pyra 3KcnepMMeHTaJI:&HhiX npo6JieM 

c noMOil{:&IO ycTaHOBKYI CIU.1-200. KaKOBll xe 3TI1 ococieHHOCTYI ? 

a) MaJiaa tiYBCTBHTeJI:bHOCTh npom<aMep K MarHMTHOMY nomo, no3-
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BO.iUIIOrqa.rr pacrroJiaraT:t> 11x p.rr,noM co c TPMMepHoiit r<:aMepoiit nps:tMO B 

aH8.Jil13!1pyiOI~eM MarHVITG. 3TO 06CTOS!'I eJII>CTBO, a TaKlKe OTHOCHTeJI:OHas:t 

npo3pa'4HOCT:h nponKaMep .n;aiOT B03MOJJ:HOCT:h "oKpy:llC:vrT:o" :vrM:vr CTPl1MepHyro 

KaMepy CO BCGX CTOpOH. ( B TOM ll11CJ:e I1 CBepxy) I1 Odecnetn1:T:O TaK!t!H 

· oapa3oM 6JIU3Kyro K Lm reoMeTpl1IO ,n;Jisr permcTpa:uvni TpHrrepoM 3H~prvr4-

HLIX ti3.CTHU, BbiJIGTaiOmVIX 113 pa<Joqero Od'DeMa YCT8.HOBK11. 

6) He6oJI:&IIIa.H (no KOY.M'lJecT BY ner~ecTna) TOJim:vrua rrpom~aMep 

(,.._ o,r r/cM2), tiTO no3BOJine1' BKJIIOl!aT:o B TpHrrep npoxo.n;s:rm11e qac

THUbi c MaJI 011 npom.ntarorqett en o co 6Hoc T:&IO. 

B) B03MOJ!\HOCT:b npo:t.3BOJI:OHO 3a,:~aBaT:O KOHqn1rypai.J;11IlO 11 pa3Mephl 

cei~UHi1 ro.n;ocKona' 113 nponKaMep, ny·reM od'De.n;Lmem.,;s:r r~aHaJIOB. 

:3u'3l"iO~'k;..OOt'11'b , 
~--···---

r) .' Bu.ueJinT:o l.mo ro3aP.HJrH1Ie qac rHU"FJ MJIH . tiaCTHUhi c 

60JI:OIIIOM 11IOHI13aU~A~. 

Ha nepBbiX 3Tanax nJiaHvrpyeTcs:r co3,naHMe ny4KOBhiX nponopruwHaJ.I:h

HbiX KaMep ( TaKMX, KaK B CHCTeMe " Penep 11 /I, 2/ - no TPH .n;J3yx

Koop.n;ImaTHh1e RaMepbi 200X200MM2 COOTBeTCTBeHHO B KaHaJiax }~ 22· I1 

I:! 26 .no cTpmte:rmo11 Kauepbr M 4 .n:nyxKoop.n;HHaTHhle KaMephl pa3MepoM· 

I 000 X 500 UM2 TIOCJie CTpi11v!epHOil I\ aMephl. 3KcnJiyaTai.J;I1S! TaKHX CHCTeM 

TIOTpedycT pa3paOOTI{y cJUCTpbiX npoDeCCOpOB. TaKaS! CHCTeMa TI03BOJIV!T 

OT611IpaT:O C06hlTI1SI C I1CTIYCK8.Hl1eM 3 I·: epr11ItiH11X ti8.CTYIU nnepe)( TIO.TI: He..; 

C5o.ii:omm.r yrJioM K nyqKy ( HanpHMep, np11 HccJie.n;onaHHM KYMY.iiRTMBHOro 

poJK.n;emrs:t a,npOHO B, ynpyr11e 11 KOrepeHTHbie B38.MMO.JJ:6iitCT BV!S! peJIS!TH-. 

BUCTCK11X s:r,n;ep C OTHOC11TeJI:OHO MaJIE:M nepe.n;aHHbiM IDmyJI:OCOM, peaKI.J;V!l'I 

B COTipOBOJK)l;6HV!I1 orrpe,n;eJleHHbiX CTplmTIUHrOBblX <PparMeHTOB ( JIV!60 

de3 IIHX - B .iiOrl'!Ke aHTV!COBTia)J;eHII!H) o6pa30B8.Hli1e l'I pacrra.n: peJIS!TV!

DHCTCKV!X rvmep.H.n:ep I1 T • .n;. )l)IJI ps:t~~a 3KCTiep:vtMeHTaJI:OHhiX 3a)l;a'tl He-
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06XO,ll;11MO C Oti8H1 BbiCOIWi: T04HOCT:~ro I!f3M8p.HT:O 3HeprHIO npo,rr,yKTOB 

:a3aiD.fO,IT,e}1CTB11.H ( Hanp:vruep, npH 11!~Y'll6lU1U B036yJIC,Il;8HHLIX COCTO.Hl!Hti 

rvmep.H,II;ep no rumyn:ocy rr -Me3oua B peaK~ 11M K- +A_,. A + li ) . · B 
""' . ' 

3TOM CJiy'tiae B TpMrrep MOl~HO BKJIIO'.J!1T1 MarHVITH1Ii1 CTieKTpOMeTp C 

npom<aMepm.nt ( CM. CXeMy Ha pVIc.I), KOTOpbit:i C XOpomell TO'tiHOCT'blO 

113MepHeT I1JJTIYJI1Cbl, nona,n:al0ll{l1X B ·.:.rero 'tiaCTM~. 3Ta 11HQOpMaUV!SI 

COTIOCTaB.iiSI8TCSI TIOTOM C cpV!JI:OMOBOti V!HcpOpMa~Metl 0 npouecce B3a11MO

,TI:et1CTBH.H. 

Ha 3aBepmaromvrx 3Tanax TI.HTMneruero nnaHa pa3nV!THSI ycTanoBKV! 

CKM-200 npe.n;nonaraeTC.H npoeKTYIPOBam[e ro.n;ocrton:a\IecKotl C'£1CTeMhl 

L13 6on:onmx nponopr~MoHa.rr:oHhlX KaMep ( Ha 1000+2000 KaHaJioB), oRpy-
. I 

IeaiOll~Y.X CO BCOX CTOpOH CTP11MCpHyiC KaMepy 11 06ecne'IHBaiOIIUIIX 411 - re- i 

OMeTp:HIO ,Il;JI.H 3HeprMtiHhiX 'tiaCTHU, EhiJieTaiOII{MX 113 ee pa6o-qero 06'DeMa •. 
l 
t 

TipYI 3 TOM .n;ocTnraeTCH 6JIH3KaH K I OD% reo:MeTpMqecKa.H 3qxpeKTMBHOCTh f 
penrc TpaUHH Tai<MX 'tiaCTVIU, 'llTO 0~ 6H1 BalKHO· ,TI:JISI OT6opa H E:CCJle,n;o-

Bamm npoueccoB c 6on:omot1 l.moJKec TBeHHOCT:oro. 

6y,rr,eT onpe,rr,ennT:OC.H Tpe6oBaHvrm.m 3KcnepMMeHTa vr nporpeccoM B 

o6nacnr c 03.n;aHM.H 6on:omux nponoprcM~ouaJI:&HhlX Kauep ~). .TI:nSI Bhlpa"" 

60TI<:vr Tp:vrrrepuoro MMnyn:oca c nouo~:oro ro.rr.ociwna 113 nponKaMep_ c 

ycnexo1,1 uor.:eT 6hlT1 vrcnon:o30BaHa 3EM TPAI, ecn11 ocymecTBVIT:O B · · 

BL!COKOBOJI:OTHOM TIVITaH11H CTpVIMepHOtl KaMepbl Ta.K Ha3biBa6Mbltl pe:lXJ.1M 

"3anm.nmaHM.H" ( CM.pa3,rr,eJI _X II ) • ·Tipl1 TaKOM pelKHMe "MSirK.Hi1 11 

;t) 3.n;ec:o o,rr,uott 113 MeTOJI.11'IecKvrx npo6neM, Tpe6yromvrx npeo,n;one_HHSI~ 
SIBJI.HeTc.H yxy,n;men11e napaMeTpo·3 tumyn:oca np11 BhiBO,n;e cHrnana c 
necKOJI:OKVIX npoBOJIOtieK na o,rr,K1 ycMJIHTen:o. 
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Tpl1rrep BhipadaTbrBaeT npe,n;VIMTIY JI1C, He ,n;aiOII\l1i1 BM,.Il;VIMhiX CTpHMe,tpOB • 

rrocne t.Iero n Tetiem'Ie I-;2 He MOl\HO npoBeCTVI rpydbii1 aHaJIM3 Ha 3BM 

Kl1HG~.{aTV.tieCKOtl III re OMGT})t1tiGCKOM KOI·JcpvrrypaUllftl C OdhiTlifSl, 3aperRCTpl1-

p0Bai·rHOrO ro,n;OCKOTIOM 113 npom<aMep. ]CJIVI 3TOT aHaJIVI3 Bhi.fiBl1T OCOdeH

HOCTU HYZHOrO COdbiTMR, ITO CVIrtiaJiy C 3BM no,naeTC.fi OCHOBHO~ BbiCOKO

BOJI:bTHbiM J.fl,myJII>C, KOTOJ.)lH1 ,n:eJiaeT Bh ,D)!MbiMYl TpeKM, t.IaCTlifU, l1 np0113-

BO,TI;l1TCJI MX cpOTOrpruiJHPOBaHl18 • 

. : 

HaCTORll{'t-1M npoeKTOM TIJiaHut:PYGTC.fi TaKJKe M3yt.IeHU8 B03M0l\HOCTM BKJIIO- ·; 

tiei-nur B TpHrrep ycTaHOBI<M CKM-200 ;;pei1cpOBbiX Ka.Mep. TioM:vruo cos,n;aHMSl 

6on1mHx TJ.Jl1rrepHbiX cHcTeM ,n;JIR rrepcrreKTHBHhiX 6y,n;yn.rvrx urccne,n;oBanurn, 

6YJI.YT ocyll{eCTBJiflT:bCR ycoBeprneHCTBOBaHH6 H pa3BIIIT11Ie rryqKOBOrO .TpHr

repa JI.Jifl dnmiCaiiirnnx odnytieHvrt:i ycTaHoBKH CI\M-200 B rrytir~e peJIRTHBHCT

cKvrx .n.n:e p • 3TH TIJiaHI:-1 npe ,n:y CMa TpRRaDT: C 03JI,aHIII6 CHC TGMhi MJI. 8HTMqmKa

Ul1l1 TIO sapBJI.Y nytiKOBhiX R;l;ep TRilWJI8t3 
4He, a TaKJKe npo,n;yKTOB pear~~IIIM 

CTpiDliT~mra; paspadon:y BbiCOK03cixlleK'rliiBHhiX CtieTtiMKOB ,Il;}IR perMCTpaiJ;l1M 

CTp!t!.I1TI!1HrOBhiX H8t1T
1
p0HOB, OCyll{eCTBJI :nme peJKMMOB, sanpell{aiOII{MX. sarrycK 

npM O,IT,HOBpeMeiiHOM ( B npe,n;eJiaX 0-5 MKCeK) TIORBJieH:Vte ,JJ;BYX M donee 

nytiKOBbiX tiaCTl1U. C pa3 B11TI18M Cl1CTe::V1 TpVIrrepa TGCHO YBR3aHhi TIJiaHhl. 

coneprnencTBOBaHMfl c:t1cTeM KOHTPOJIR 3a napaMeTpaMH nyqKa 11 sa·pado

tniMl1 xapaKTepvrcTvrKaMI1 cauoro Tp:t1rrepa, KOTOpi:iie SIBJIRIOTCSI cymecTB eH

HOtl 11 naJKHOM tiaCT110 Odll{ero KOHTJ.)OJI1HO-YITJ.JaBJISIIOII\ero KOMTIJieKca 

( cu.pas.n;en KYI\). 3Tl'.MI'! nnaHaMH npe,n;ycMOTpeH B nepByiO otiepe,n;I> 

BKJIIOtieHHe 3BH TPA-I B cymecTBYlOll{YlC Cl1CT8MY KOHTpo.risr C u;eJI110 o6pa-

60TK11 11 TIOJiytieHMJI VrHTerpaJI1Hh!X Xa}aKTepV!CTMK 06 11HTeHCl1BHOCT¥I, COC

TaBe l1 paCTJij!CK8 nyqKa, a TaKiKG 0 CTadl1JI1HOCTM 3THX napaMeTpOB BO 

Bpe~:!eHIIf. O,n;HOBpeMeHHO C TIOMOIIfhlO 3TlM dyJJ,yT KOHTp011HpOBaT1CSI ,n;eTeK

TOpbl Tpl1rrepa: 3cW18KTMBHOCTb l1 CTc.c5VJ:JibHOCTb VIX 
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paOoThr~). Eone e no.n:poOHEe TpeOoBa:nur E nporpaMMHOMY ooecne'tleHtno 

KOHTpOJIR 3a TIYtrKOM 11 TpvrrrepOM Ilf3.~0:lR:8Hhi B TipVIJIOlKemtVI I • .1IJI.PI .acp<f.leK

THBHOrO KOHTpOJIR 3a TipOCTpaHCTB6H'IHM pacnpe.n:eJieHVIeM 'tlaCTilfU B nytrKe 

Oy,ll;eT VICTIOJib30BaHa CV.CTel:Ia TUl,JXMKa:J;:liiH TIY'tlKa, pa3paOOTaHHafl B JIB3 / 3/, 

BKJIIO'tl:aiOll~aR 6 HpOTIOpi.~MOHa.JI:OHHX Ka.Mep pa3MepOM 200 X 200 MM
2 

VI 

COOTBeTCTByiOrqyiO annapaTypy. 3Ta Ci1CTeMa flBilfTCR traCT:biO OOrqeti. CVIC

TC:v:;,r KOHTpOJifl 3a BhiBO,JXOM ycKopeHH)rO TIY'tlKa ll!3 ycKopvrTeJIR l1 Oy,JXeT 

nepe.n;anaTb MH~OpMa:ur;rro Ha 3B!ii TPA- [ :( Ha CI\M-200) VI 3EM ECIOIO, 

ynpaBJIRlOiqyiO BhiBO,JJ;OI.-! nytrKa 113 CMHXpo{j)a30TpOHa. ,UaJibHetfiiiVIti OTaTI pa3-

BMTMR CMCTehl KOHTpOJIR npe.n;ycMaTpHBaeT ocyrqeCTBJI8HHe OOpaTHOI CBR3Ilf 

,JXJIR aBTOMaTMtreCKOtil TIO~C TpOlii~Otl pe i!l:HMOB VI no.n:.n:eplKaHVIeM KOHTpOirl1pye

Mb!X napaMeTpOB B 3a,n:aHHhiX npe.n;eJialC. Ha OTOM STane, rro-DH.TI:VIMOMY, 

rwTpeoyeTcn ocymecTnJieHMe aKTMBHO~ cna211 3BM TPA-I Ha CKM-200 c 

3B:~T Ha TIYJI:bTaX ynpaBJI8HViH ycKOpVIT3JieM VI CMCT8MOti BhiBO.JJ:a. OcymecT

BJieHMe TaKOrO KOMTIJieKca BhiXO,Ir,HT 33. paMKM HaCTOSIIIJ;erO npoeKTa, .COOT

D8TCTBYIOll{ee TeXHMtr8CKOe 3G.).'(aHHe Oy.n;eT npopaOOTaHO COBMeCTHO C 

3aHHTepeconaHHhiMvr cOTPY.JlJII1I\aMM OCl> H OHHP JIB3. 

JivrTepaTypa: 

r. 3aHeBCKtiti KJ.B. l1 .n:p. ormM I3-70I4, ,IT.yOHa, 1973. 

2. 3aHeBCKuti u .n;p. 0Iffil1 I3-72I8,.llyc5Ha,I973. 

3. B.M.BoJIKOB M .n;p. OKqM, 9-8910, ,Uyc5Ha,I975. 

~) Cne.n;yeT no.n;trepKHYTb, trTO B ooJI:omMHCTBe cnyqaeB npH odnytreHMVI 
ycTaHOBKiti CKM-200 c :vr3dvrpaTeJI:oHbiM 3anycKoM KOHTPOJIL ( c · 3arrvrcLIO 
Ha 3BM) 3a Oc'fxPeKTVIBHOCT:OIO Tp:vrrrepa SIBJIReTCSI HeOOX0,1I;l1MI:ilM .YCJIOBilfeM 

nonyGeHilfR npanvrJILHOro ~M3vrtrecKoro pe3yJILTaTa. 

-Bo-



"cn-41 

Pvrc.I. CxeMa pacnonoxeHTIH cq~TtiHROB Tp:vrrrepa ~na OTdopa ueHTpanL
HhlX B3aHMO~€RCTBHr. 

I - nytiOI\ penaTHBVTCTCIU1X a~ep ( , . ...[. - tiacTvru); 2 - padoqvrfii 

Od'beM KaMepu; 3,4- VTOHOTipOBO~bi; 5- MHlli€Hb; TTI,TH,TT-nyq-. 
RO I3h!e Tene CROTIH; Til, TI2, TI3 •· nyqRQ Bbi€ TipOrrOpUHOHaJII>Hbi€ .. 
I\aMephr; F - HanpanneH11e Bb!HE:Ta 3apaileei-IHbiX ~praMeHTOB-cne-. 
RTpOMeTpOB, T, - pervrcTpvrpyron~~ ~X T€JI€CKOTI ( CO cq~Tq:vrKa

l.IM A1 H A2); N - uarrpannerure BLIJieTa He:i1TpoHon-cner\TpoMeT
poB, CN - perHCTpHpyiOJ.q!1tf HX cq~TqHK C aHTHCOBIIa,TI;aTeHbHHM 
cqeTqvrKoM AN. 

-· ') 

·~~. 

Pvrc.2. Cxe~.W. Tp:vtrrepa ,TI;JUI CTpvrMepHOfit KaMepbi (I) C HCTIOHb30BaHIII€M 

MarnvrTuoro crreKTpoMeTpa Ha nporropuvroHaJibHHX KaMepax (2). 
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1~ p u ,.,, o *-. e i-t u e k P. a 1 s 2 /1 ~ ·v 

3 A .U A H H E 

HA PA3PAEOTI\Y ~?OrPA~.nr KOHTJl0Jl51 PE~~:Vn10B PAEOTil 

YCTAHOBKT'I CKU-200 

' l' 



>..'" 

I. BBE.llElilfE 

B ycTaHOBKe CKH-200 KOH'l po;mpyroTc~: 

I. CTaOMJibHOCTh pa6oTbl ycrwpM_TeJIB Ha MMllieHh, 

2. CMCTCUbi BblCOI\OBOJlhTHCtrO MMITYJlhCHOrO ITMTa.H11~ 11 raso-

OcJGCI18'!8HV1.H, 

3. llOJIO!K8HM8 ITYtiKa no ,ILc.HHh1M Cl!8T'l!MKOB rO,D;OCKOITa 11Jl11 

nporrop~MoHan:oHbiX K::r.rep. 

,llJl.H aBTOMaTMti8CKOrO J\OHTpO~l.fi. napaMeTpOB 3T11X C11CT8M OT ,n;aT-

tiMKOB B BbiliMCJ111T8JlhHYIO Malii11HY I11)CTynaiDT CJie,n;yromne ,II;a.HHh18: 

··' 

I. l!Mcno ~MICJIOB ycKopvtTen~ - C 

2. CyMMapHaB 11HTeHC!tlBHOCT1 no MOH!tlTOpy - M 

3. Odmee 'l!V1CJ10 sanycKOB (TpMrrepoB) KaMeph1 - T 

4. Odmee l!MCJIO ~oTorpa~MM (Ka,ILpOB) - K 

5. Oe5mee l!MCJIO cpa6aTLIBar-mn TenecKorroB - Nt /lj . ., /~ I '-; 

6. HanpmKeHHOCT1 snercTp!tltre cKoro non~ B KaMepe - E 

7. 3a.n;epjKKa ( c/ .f c~ I ) Bh1COKOB0Jl1THOro 11MIIYJl1Ca ;.. _Tp. 

8. YpOBGHh sapB,n;Horo Hanpn!CGHMB r1rn - UC! 

9 o HanpBY.WHHOCT1 uarH!tlTHOI'O rrons:I - H 

IO. li!tiCTOTa rA 3A 

11. XAPAI\TEPYICTHKH fiPOr:?AMM KOHTPOJifl 

llo cpyHI~UVIOHaJI1HOMY HasHaq,;HMID BC8 ~porpaMMbl KOHTpOJl~. MOiK-

HO pas,n;en11T1 Ha CJ18.ILYIO!ll118 BM~: 

r. KoHTpOJI1 cTa6MJ11HOCTM rryqKa. 

2. ]hlq11CJl8H118 scpcpeKTMBHOCT11 pacJOTbl yCKOp11T8Jlfl Ha Ml1lli8H1. 

3. KOHTpOJI1 rrapaMeTpOB C:vlCT8Mh1 cpOpM11pOBaH11SI BhlCOKOB0Jl1T-

HbiX 11MIIY1l1COB 11 CI1CTGlW rasooCecnetreHltiB. 

4. KOHTp01l1 S~~eKTMBHOCT~: cpadaThiBaHMB CtiGT'll11KOB ro,n;QCKO-

rra 11m1 IcaHanoB rrporropunoHaJI1HbiX KaMep ,n;n~ orrpe;n;enem'!.fi rronoJICeHMfl 

-8~-
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5. KOHTpOn:O rrapaMeTpOB MarHMTHOrO rron.H. 

}{OHTT.JOn:O CTaOMn:OHOC TM rr;y~ rrpe.IJ;yCMaTpMBaeT per~CTpa

Ull110 CJie,IJ;yiO~MX ,IJ;aHHhlX: 

a) cqeTa MOHMTOpHoro KaHana 3a UMKn YCKOpMTen.H - f1c 

0) CYMMapHoro cqeTa MOHMTOpr.oro KaHana - M 

B) cqeTa TenecrwnoB 3a UMKn yc:KopMTen.f.l J\11 , /1/L , i~ :. 

oomero cqeTa TenecKorroB 11) - C IV'. V-c;;.. I r) 

,n) cqeT't!MKa '4MCJia 3arrycKOB <)pMrrepoB) KaMephl - T 

e) cqeTa qMcna :UMKJlOB ycKOpl!T8Jl.H - C 

;;c) qtreTa qMcna cpoTorpaqnrt1 (Jca.npoB) - K 

3) pacrrpe,neneHI1.f1 I1HTeHCI1BHO,~TI1 B TeqeHMe paCT.fiJICKI1. 

ITporpaMMhl KOHTpun.H 0:La0li1JI:OH,)CTM rrytrKa .n;onJKHhi: 

I. Onpe,neJI.HT:O HepaC)oqVIe UI1Kllhl YCKOpMTeJIR ( He_2aOOtiMMI1. UMI\-

JiaMM YCKOpMTeJI.H Ha3blBaiOTCH UI1KJlhi C I1HTeHCI1BHOCT:OIO, BhlXO,lJ;SIIne~ 

3a npe,IJ;enu 3a.IJ;aHHoro MHTepBana). 

COOTB8TCTBYIOmMX JVI;~I'. B rrpe.n;eJiaX 

r,ne f1 cqeT MOHli1TOpHOrO KaHa.r.a 3a UMKJI. 3HatieHMR M Jll, IJ? I1 

fV/ hMi.,/. MoryT 3a.n;ana T:OC.H orrepaTopc M. , 

2. Qnpe,ne~.HT:O OTHOilleHMe i~~~~ 
·~ 

• ECJIM GTO OTHOmeHHe 

MeH:oiUe ,n;onycTMMoro MJIM 3a,naHHoro onepaTopoM, TO ,n;oJIJKHa cpaOaThl

BaT:o aBapMnHaR CMrHanM3a~MR. 
41'1 

3. PerMCTpauv.rr pacrrpe.n;eJieH:I.fi --;;:?= MHT8HCI1BHOCTI1 ITY't!Ka 

(MOHI1TOpa) ITO UI1KnaM C rpa,nauMe:1 32 MJIM 64 • 
AT 

4. Peri1cTpi1pOBaT:o pacnpe,n;e.rreHMe 6- t- qMcna 3anycKOl? :KaMe-

phi no pado't!MM UMKJiaM c rpa,n;auMe~ 32 MJIM 64. 

5o BbitiMCJlliTL KO 3~i(pl1UV18HThl 3cpcpei\T1fBHOCTI1 paOOThi: 
·;tt- M . 

a) ITO MOHMTOpy 3a Ul11\Jl /1 = O • 3Ha't!eHI1e ~ 3a,naeTCR 

' 
. ~· 



orrepaTopoM VIJII'I 3apaHce 

6) cpe,n;Hee KOJll'PieCTBO TpVIrrepoB (3aiTyCKOB) 3a IJ;VIKJI 

B) cpe,D;HMe 3Ha'tleHl'IR C'tiCTa TGJII}CKOTIOB 

IV ..... -= ~// I 1..f-e 
r) cpe.n;He e l!MCJIO cpoTorpac1JM1i 3a 

3HaqeHI1e c ~ 300. K ~-:::: ~ c 
,n;) cpe,n;Hee 3HaqeHVIe TpMrrepon 

'T' 
~ ~;v: 

-:=:: - ) 'Zf' 
/VI 

ro KaHana 

i·= 12 3 I I 

OTHOCVITCJlbHO C'tleTa MOHVITO~HO~ 

i = ~ ~~. 

e) Od~VIM K08~~11UVIGHT VIHTeHCl'IBHOCTVI TCJIGCKOTIOB 

8. B nporpaMMe rrpe,n;ycMoTpeT1 B03MOAHOCTb onepaTVIBHoro l'I3Me

HeHMR BGJll'I'tiMHbl e. 
A t.~1 

9. ]3bl'ti11Cni1T1 pacnpe,n;eneHvte b. r oomero cqeTa MOHl'ITOpHbiX KaHa-

n on TIO 3a,D;aHHLIM VIHTepnaJiaM BpeMeHli1 I..J. T • Li. '["" ::: 5,I0,20 MCeK. 

1T y Ll M p ( A '?" ' ) . ,- . I .2. 3 
.u.aHHble rrpe,n;cTaBvtTb n n11,n;e rpacpMKa . .d t: = T ~ £ 1 ' = , , ... n_; 

11~ = roo. 
IO. 3aperVIcTpMponaTb M npe,TI;cTanvtT1 Ha ,n;Mcnnee MJIM c>yMaY.m:on 

6r T . 
neHTe pacnpe,n;eJieHvre ·-;;:::r 'tiMcJia 3HrrycKOB no MHTepnanaM npeMe-

. 
HM tJ..((::: 5,10,20 uceK,' = I,2:3 •••• }1/ n~ =roo. i'. 

~; ~ It. /j. 7:;') :, 
ITporpalirt.llil KOHTpOJI.H_Eapa!WTpOB YCTaH~ 

i'JaTeMaTMl!eCI\aR oc>padOTKa rrapaMeTpOB K, T 0 , U(, H, 6Q. GaK- 'r 

JIIO'tlaeTCll B Bbl'tiVICJIGHl'IVI OTKJIOHCHI'Ih TeKyi.ql'IX 3HaqeHl'IM OT 38J(aHHblX M t 

Haxo;K,D;eHMl'I cpe,n;He-Kna,n;paTl'I'tiHOrO OTKJIOHeHVIR 3a OITpe,D;eJieHHOe. l!VICJlO i ! 

cpadaTunaHMtl. 

,UMana30Hhl VI3MeHeHI1R rrapaMeTpOB rroKa3aHbl B TadnVIn;e I. 

-B5-



ITapaMeTp )1)1arra3oH 113-
MeHeHMB t..n/ liMe no rpa.n;au1111 "Be c II rpa.n;au~m 

LBOJlbT/ . . 

E 600.I03/I04 + 32 0,2 - 0,3 

u~ 80.I03/I04 32 0,2 - 0,3. 

Ts 0,3 I,O MKCeK 32 0,5 -I , 

e,q 32 0,2 -·o,3· 

H 80 32 

YCJIOBMS! BBO,lJ;a B 3BM !2£l,!QOnMpyeMhiX rrapaMeTpOB. 

I. M3MepeHI1.H rrapaMeTpOB rrpol13BO)J;.HTC.H c xax~M sarrycKO¥ KaMe
( c ~"__g._Ml,.v-. ~.~-1. 0 ~ ). 

(-=ffh~ 
2. 3a O,JJ;MH UI1Kn YCKOpi1Te~03MO~eH (B dy.n;yromeM) MHOrOKpaT-

3aiTyCK xaMepu (.n;o IO pa3 3a 4JO Mcex). 

3. B rrporpaMMax .n;onJICeH dhiTb rrpe.n;ycMOTpeH orrepaTHBHbii1 BBO.n; 3a

,n;aHHbiX 3Ha'tleHI1H napaMexpoB (no ~enaHI1ID orrepaTopa). 

4. ITpl1MepHo qepe3 I qac ( c 300 UJii!\JivB) ~~JIJ.~eJibHO Bbi'tlHc..; 

Jl.HTb: 

a) BenMqmm M *'" '1' K- IV * i:." vl(-
1 I I J 

d) cpe,n;HHe 3Ha'tleHMSi napaMeTpoB· 
i-1 

7' ~""';)l-It~ 
I 

p* nyHKTa CL 

~ f't' 
p~ .L_ r.n;e IY - KOnM'tleCTBO I13MepeHI1~ napaMeT-

pa. 
. 

B) onpe.n;ensTb pa3HOCTb 

P Jt. P -= LJ.. P . , r.n;e P 3a,n;aHHoe 3Ha'tleHHe napaMeT,Pa. 

r)- BhlBeCTM 3Ha'tleHI1SI .6. P Ha rreqaTb 1-mi1 .n;Hcnne~. 

]3bl'tll1CJIS!Tb I1 BbiBeCTI1 Ha ne'tla'l J, 3HaY:eHI1S! Ll p 
l.lP -P* 

5. Ilocne,n;OBaTeJibHOC~b (npi10pi1TeTHOCTb) Orrepaul1ki rrpOt13BeCTH 

B nop.H,JU\e cne.n;oBaHM.H nyHKTOB .n;aHr.:oro 3a.n;aHR.H •• 

• 

6. Peri1CTpaUl1li C'tleTa B KaHaJ:ax K, c~ T npOI13BO)J;I1TCSi c no-

-86-
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MOI!f&IO cqeTq~U\OB ~ fYl::t. 11MeiOilf~1X ITO )~Ba ,D;B011qHhiX cqeTHhiX KaHaJia. eM

KOCT:OIO 216 Ka.JK,D;hli1. 11X cyda,n;pecaMH GOOTBeTCTBeHHO SIBnSIIOTCSI A 0 H ,4-i • 

7. PerMcTpauiHI cqeTa B xananax M 111 N1 2 .3 ITp0113BO,D;HTCit 
I I 

,D;BOMqHO,D;eCRT11qHhiM11 cqeTqMKaMM THITa 42I C OdiUeit eMKOCT:OIO 108 . MnM 

COOTBeTCTBeHHO 232 C. BhiXO,D;OM Ha iJJ J-'11-fl, f RaMa.Ka ITO ,D;BYM cyd~.n;pe CaM 

At :vr A , eMKocT:oro 2I6 .D:BOMqHo ;~ecSITHG:HhiX paspa,11;on KajX,1J;hli1 v.t3 
.. 

HHX. CqeT'tlHI\H ITO cyda,D;pecaM A- 0 11 A-1 MOryT dUT:b ITO,D;KJIIOG:eHhl aBTO-

HOMHO. :vr ITocne,n;onaTenbHO • .Uaimue n:rHKTbB 6 11 7 MOryT dhiT:O .n;onon-

HeHu ITO TpedOBaHHIO. 

3a,n;aH:vre ITO KOHTponro 3a napaMe~rpaM:vr E , 71 , U <1 , H· 

COCTaBJieHO OT,D;enbHO. 3a,D;aHMe ITO rrapaMeTpy H dy,n;eT yTOqHeao B 

,D;anbHettmeM. 

t-yl-: ~ .!J, 
3.0.0KOHOB , .. 

!' PyK.ceKTOpa J1~ 3 JIB3 

PyK.ceKTopa 1\~ 3 JIBTA 

~~ 
,J:ul7 A.T.MaTrom:vrH 

[.' i •• 

. ' ... ! 
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VI CI1CTEMA KOH.TPOJIH 8JIEKTPYfCIIX!KOrO P:©Kl1MA KAMEPbl. 
( c K s P r;> 

CTpHMepHH~ C~e~ B RaMepe MOi.WO xapaRTepHSOBaT:& reoMeTp~eCRK-

Mli pa3MepaMH: ,IVIIDIOH, )UiaMSTpOM OTpHMepoB, JipROCT:&IO, a TB.RJKe CTa- . 

6HJI:&HOCT:OIO aTHX BS.IDI'1HH. lipH IIOC~~OSIHHOM Ra'ieCTBSHHOM H ROJmqSCTBSH~ 
HOM cocTa:ee raso:eoro uano~HeHRfi eTpiiMepuo~ RaMepu H WIIRCKPOBaHHoi1: i 
BC~qliHS sa,n;ep!tRli BhiCOROBO~THOrO l!MIIY~Ca 8TH .xapaRTepHC'l'l:lKH CJie- .\ 

.n;a cymeCTB8HHO 3 aBHCSIT OT rrapaMe ~~pOE IIOCJIS,!Uiero: aMII~TY,1.1;DI, ,rvm- l . 
Te~uocTH, RPYTHSHhi uapacTamm H ooa,n;a, cTa6HJI:&HOCTII/I/. IIpii :rrc- · 

c~e.n;o:eaHIDti pexruMo:s pa6oThi cTpHMepuo~ RaMephi n rrpo:se~euu WH3H-

qecRHX aRcrxepHMeHTo:s c RaMepo~/2/ Ha ycRopHTeJie Heo6xo)U1:M uerrpe- t·,f 
. ~ . 

phiBHhiti ROHTpOJI:& sa aMIIJmTY~OH, ~~IHTS~HOCT:&IO, 3a,Il;SpJKRO:£i BhiCORO- ~ · 

:eo~THoro HMrry~ca ua ee a~eRTpo~~ax. Tru< Ra.K ~JmTeJIDHOCT:& mvrrry~- I 
Ca E~M.JiffilH - reHepaTopa IIOCTOSIHHa, TO sa,n;a-qa ROHTpO~HO:fti arrrrapa- ~ 

t;·. 
Typ.bi CBO~l!TCSI R RSMepeHl!IO aMIIJmT:T.n;LI O.IUiaRpaTH.biX mvmy~COB ,n;m- r 
Te~uocT:&IO - IOHc B ,IU~IanasoHe uanpJDKeHlill ~o I MB, a TaRJKe BpeMeH- 1 
HhiX sa,n;ep)KeR B TPaRTe (poprvrnpoBaHJm RMIIYJI:&ca B .n;RarraaoHe IOD+IOOO ! 

l . 

He. .IT..n;I aTHX u;eJie:ti 6hiJia paspa6oTcma H B aRcrrepHMeHTax Ha ycRopHTe- ['i 
Jie ycrreumo npHMeueua arrrrapaTypa J<OHTpOJifi pexruMa pa6oThl Ra.Mepbl, . ~: 1· 

6aSRPYIOIUa.siCSI Ha HCri0~30BaJ:I1Il! /3~9POBhiX BO~:&TMeTpoB H CX9M ·pacnm- ~: ! 
peHIDI HaHOCeRyH,IJ;Hl:lX illMIY~COB 31 • BUBO~ ~aHHhiX 06 H3MepeHID1 a.MIIJm-~ . 

TYllJ:l H sa,n;epJKI<H HMrryJIDca rrpn aToM rrponsBO~RTc.a: ua UITM. . 1 ; 
0Ma.I<O, B CBSISH C HS06XO~HMOCT:&IO IIOBhiiiiSHH.fi a(WleRTHBHOCTH pa- !i 

6oTH YCTaHOBRH, Tpe6yromeii CORPa.nt•~Him pa6oqero u;rutJia Ra.Mepa 11, ~CO

OTB8TCTB9HHO CHCT8Mbi BllCOROBOJIDT:IOrO RMfiYJI:&CHOrO IIHTaHIDI CBI1II, C 

IO ,Il;O 0, I CeR. rrpe~MBJI.FIIOTCSI HOBhi•3 Tpe60Baim.fi R CHCTeMe ROHTpOJlf.t 

aJieRTplft!eCROrO pe}lOOV!a Ra.Mepu. B 3TOM c.nyqae sa,n;aqeii ROHTpO~HOH 

arrnapaTYPhi, OTJmliHTSJIDHOH oco6eH:IOCT:&IO pa60T:bl ROTOpoft SIBJifi9TC.fi [ 

To, 'tiTO ua BXO~ ee no.n;aeTc.a: ue o,~H, T(8J( parn,IIIe, a cepiDI HMIIYJID- . ~ 
COB C rrepHO,Il;OM T = 0, I CeR H H90(5XO~HMO H3M9p.R:T:& aMJJ.JIJJI.TYJIY H .3a

.n;epJKI<y Rrux,n;oro HMIIYJI:&Ca B OT,Il;SJID::IOCT:rrt. 
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~ l 

B aTOM CJIYCiae npH BHBo.ne .n;ammx Ha lU1M npaRTJ!lleCRH HeB03MOlt- 1· .I· 
HO o6ecne~R'l'b onepaTHBHH~ ROH'l'~O~ BO Bpe~ 3RCnepHM8HTa H3-3a 

CSonworo od~Dl4Ma HHtPoPMatUUt. KpoMe Toro .nmr 4-x eJiei<T.PO.IUEOft I<SMe-
pu C "JtBOifHUM IiJnoMJidHOM" 'l'P86yeTCSI ROH'l'poJIRpoBaT:&, B OTJil{qH8 

oT o6u~Ho~, JtBa pasHonoMpHUx nmy~ca ToA &e ,IVlllTeJI:&HOC'l'll, a 

T!.Rlte ,IJ;Ba pasHonOJIHPHUX HMIIY~c:a 3apsma WOPMHI>YJOmeA JIHHlm - ~JI 
CBYIII ,1VIHT8JIDHOC'l'b10""' 500 HC8R (lfOCHHYCOJI,ItaJIDHOA ~PMI:l) npH COOT- I 
B9TCTBYJ0Dl9M ROHTpoJie HaiipJI1teHW3: 3apg.zta reHepaTopa HMnyJIDCHI:lX Hail- ! 
pJIJKEnma - Tiffi CBYIII no o6oHM RaF.:aJia.M O,IJ;HOBpeMeHHO. KpoMe Toro ,ItJrSI ! 
M9'l'O,IJ;Hli9CRRX HCCJie,nOBa.HHit pa6o~:HX xapaRTepHCTHR RaM9pli lteJiaTeJIDHO ! 

I 

flOBUCHTb 'l'O~HOCTb R3MepeHIDI a6C:OJIIOTHOrO 3Ha~eHHJi Ha.ripJDKeHHOC'l'H t .! 

nOJISI B RaMepe. B ,na.7IDHe:£imeM, nplr a.BTOMaTH3ru:nm YCTaHOBRll R C03,na- ·.·. 

HHR ROHTpoJIDHO-yrrpaBJIHmmero RO~~JieRca - RYK CTpHMepHOA RaMepH, a 

TaRlte paspa6oTRe cooTBeTCTBymmeA annapaTypH H nporpaMMHoro o6ecn 

~emm npouecc peryJIHPOBRH HanpfDiteHM 3apH,na, Be;mqmm 3~epm<H 

BllCOROBOJIDTHOrO m.myJIDca, 143M9H8HHSI MBJI8HHR: rasa B pa3pH.,IUD4I(ax > 

I'HHa H l(<llJI cmm Heo6xo,nHMo ocyu(eCTBJUI'l':& c nyJIDTa KYK. 

O,zumM H3 MeTo,noB pemeHH.R: :;1ToA 3a,n;a~H SIB.1IfleTC.fi co3,D;aHHe HOBOA 

cKcTeMH ROHTPOJIH aJieRTpi{qecRorc~ peXHMa RaMepu Ha 6ase URWpoBux 

BOJIDTMeTpoB Ha mmmt c 3BM - THA. IOOI i H nporpaMMHoro o6ecne~e-

Hltfl C BllBO,nOM ,IJ;aHIWX Ha 3Rpa.H8 ,nHCIIJie.FI (,IJ;HCnJie:Hmdi Ra,n;p) H AUI1Y 
(no Tpe6oBaHmo onepaTopa H o6melA nporpaMMe aRcnepHMeHTa) • B Ra

~ecTBe 'l'aRHX BOJibTMeTpOB MoryT 6HTb HCOOJID30BaHH npoMHWJieHHUe 

UHWPOBlle KMIIYJIDCHIIe BOJIDTM8TPH THna B4-I7A. O,nHa.Ro .ItJISI noBlilllemm 

TO~OCTH K3MepeHHn a6COJIIOTHOrO 3Ha~eHH.FI Hanp&E8HHOC'l'H flOJIH B Ra

Mepe c ~eToM pa6oTu ycTaHOBRH c ~acToToA I=IO ru Heo6xo,nHMo 

pa3pa6oTaT:& pacmHPHTeJIH, ROTopLre ,noJimll:l o6ecne~BaT:& Ha BUXO.rte 

HMfiYJI:&CH1 ,II;JlliT8JIDHOCTH ROTOpliX F.:e M8H88 BpeMeHH H3Mepemm UiilPpoBUX 

BOJIDTM8TpoB. AMrlJIHTY,IJ;a BllXO,ItBE:l.>: HMnyJIDCOB C BUCOROI 'l'O~OC'l'blD .D;OJDK · 

Ha COOTBeTCTBOBaT:& llRROBOMY 3Ha~eHHD BXO~ro. C STO:I ~8JlblD 6HJIO , 

npoBe,ll&Ho MaReTHpoBrume cxeM paciiiHpHTeJieA, no;zyqeHH o6Ha.zteDBa.ro-

DtHe pe-ayJIDTam. Ha omry H3 npo11epeHHHx cxeM no,na.Ha 3aHBRa Ha H3o6-

peTeHHe. 

" B ~SJI:&He:IIUHM, 11CflOJID3Y.fi, liaiiPHMep, Ma.HOBaRYM8TPH nOI<a3HBaiO

mH8 0 8X8RTp~eOKOA ~CTaKQHOHHOI nepe~~e~~ ~ H3MepeHHH ,nSBJie

HKSI rasOB, ROTOpli8 Bf{Ilai)T SJieRTpBlleCDe Om'H8JIH, npo~p~tBOHaJILHHe 

-·89-



H3MepaeMOMY ~a:a~eHHID;H pery~Rpj~mKM opraHOM, B03~a~CTByromHM Ha 
rrpon;ecc B COOTBeTCTB:IDI C IIO~yqaeMOH ROMau/o.ti kiHWOPMa.n;lfeH IIPH · 
paapa6oTRe OOOT~eTCT~yrowei anunpaTyp~ CBRSH C SBM B03M03Ha aD
TOMaTR3aniDI pery~poERH ~aM9HltR: B pasPfi,IUml(ax ,U<l?JI H rMH CBHITa. 

ITpH rrpo:ee~eann WHS~ecRHX aRcrrepxMeHTOB Ha ycRopHTe~, RaR 
IIORa3M OIIHT ~:lRCII~aTa.IU1H, D;9JIEIC006pa3HO BliiiOJIHJlT:& CMCT9lv'JY a~eRT- ·'! 

pnqecRoro ROHTpo.IDI pemiMa KaMepu B BH.ne WYHRI.tHOHaJII,H0-3a.MRTyHOH · 
C:HCTeMU KpetiTOB KAMAl\, a~eKTpo:mmx CTOeK H IIpH60pOB, paCIIOJiara
IDmKXCH Ha MO~apHH3HpOBaHHOH ITO)~~Oi ~aTWOpMe, H3 KOTOpiiX COO~ 
T~eTc.R: rrepa~~o~ ~oMHK. 

CocTaB C:K8PK. 

B COCTa.B CK8PK BXOM'l' (eM, CTPYKTYPHYJO cxeMY pKc.aK.I): 
I. MMrry~cHiie ,n;eJIHTeJm Harrp.FOKeHWI .n1, .n4 -.n10• 
2 • .11:eJmT9Jm IIOCTOHHHOrO HcUipmKeHHSI - .ITz t .ll3 • 
3. PacwKpKTe~ HMny~co:a -· Prt-P 4 
4. lliiWPOBHe BO~TMeTpii - l]r+llB4 
5. 11MnyJI:DcHue IUiwpo:aue BOJffiTMeTpu - l1UBr, HUB2• 
6 • l13MepHTe~ :epeMeHIIHX KHTepBaJIOB - M.Bl1 
7. MOK sa,nepJKKH - E3 
8. MOKH CBH3H - ECI+ECg 
9. ITepecqeTHoe ycTpOHCTBO - ITO· 

IO. Pery.IDITOPH ~a:e~eHHH paap~oB rHH H .ll~JI CBMU cooTBaTcT

:aeHHo - P.llr H P~. 
II. KpeHT .KAMAK 
I2. KoHTpo~ep - K 
YpoBeH:& 3a~Horo HaiiPff~E~H +~3 ~o~eH KOHTpO~OBaT:&Cfl 

~cppo:auM BOJI:DTMeTpoM UBr, BKJII<YG:eHHbiM qepaa ~e.JmTe~:r, nocTO.R:HHoro 
Haiipm.KeHWI .n2. KOHTPO~ HMny~COB rHH CBI1ll ~O~JKeH ocymaCTBJI.fiT:&CJI 
qepea .n4 H P1 D;RIDPOBhiM :so~:&TMe'l·poM UB3• KoHTpo~ XMIIY~:&co:a oT 
CTpHMepHOti KaMepH CK ,D;O~H Oc~meCTB.IDIT:&CH qepe3 .118 H P3 RMIIY~C
HhlM UHWPOBblM :eo~:&TMeTpoM lll.Wr. I1sMepeH:ae aa,n;ep.mui B TpaRTe q>op
MHpoBaHKH BliCOKOBO~THoro RMnyJ.bca ocymecTBnae~CH c rroMo~ID HBH 
LIO CHI'HaJia.M "cTapT" OT CB11Il ii '1CTOn" OT CTpZMepHO.I IUWJephl OK. 
~OpMa BhiXO~X HW~Y~:&COB ROHTpo~yeTCH OC~orpa4oM. ITpH HC
II0~30BaHRH cxcTeMH "UOiiHoii B.nlOM.11SiiiH" .n;mi wopMPipo:arumst wco:Ko-
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T 
:BOJ.IDHOrO HMITYJII>Ca IWHTpOJ.ID BHUI60IDtCa.IiHI:lX napa.MeTpoB ,l(OJDK6H ocy-

• 
lU6CT:BJI.f.tT:&CR UO ,l(:BYJvl RaiiaJISM O,li;Ii:CI:BpeMeHHO C BU:BO,l(OM ,Ita.HHUX Ha 

, .. : 
l . 
~. 
! 

.n;:HCIIJie~ H AUilY TIIA-IOOI l • C noMOI.l.{l;IO peryJIR:oropo:e .n;a:sJielum 
I 

P.llr H P.U2 onpe.rteJieHI:ihtMH CMI'HaJiaMH c KYK .l(OJIJKHa o6ecneliNt:earr:&c.R: Heo6~ 

X0,1UIMrui peryJmpO:eRa .n;aBJieHIDI CO(IT:BeTCT:eemi0~6 TIIHe E: B ,I((J)JL c:mm. l 
ITepecqeTHOe ycTpoiicT:eo IIY npe,ruiasHalieHo )I.Jlfi ctieTa tiHCJia cpa6aTu- 1 

:eaHHH RaMepu. BpeMeHIW:e ,n;Harpa.Mllru pa60T.bt CHCTeMU ROHTpOJI.FI peDMa 

RaMephi, <lJYHRI:UWHHpYJOIUeii c nepHo;~oM T:::O, I ceR ~'tpacTmKKH" n~Ra 
YCROPHTe.Jlfi .l(Jlfi 3-x H ,II;Jlfi 4:-X 8JIElRTpo.n;HOH :KaMepl:l rrpHBe,l(eHI:t COOT

:eeTCTB6HHO Ha pRc.aR.2 n pHc.aR.3. 

06uum BH,II; ,l(HCIIJieiiHOrO Ra,n;pa npHB6,1:(6H Ha pHC.aR.4. Ka,np 
CO.l(6P*HT I80 CTpOR ITO :eepTlmaJIH H 240 CTpOR llO ropii~OHTaJIH. llo 

:eepTHRaJIH ;rJ.Jlfi rprul):mw:e oTEe.n;eHo I28 corpoR, .l(Jlfl CJIYJKe6Hoii PIHIDOp

Mai.UUr - 52 C TpORH, liS IUIX I 6 CTP<IR CBepxy, liTO COOTBe TC TBye T 2 

3Hai<aM, 36 CTpOR Cim3y, T.e. 4 ~IHaRa; ITO ropH30HTa.JIH MOJKHO pa3-

MeCTMT:& 40 3HB.ROB, B:KJIIOtlaJl rrpo6E!JIU. Ha R~OM Ra,npe IIO,II; Ha,WU1CJI- ·f .. 
MV1 F .l(OJIJKHa 6hiT:& Hso6pax<eHa o.rura H3 cooT:eeTCTBYJOUU1X WYHRI..Uill :e 

3a:BHCHMOCTH OT :epeMeim, HanpliiMep, ±Ub:K= f/l:.} - .n:BYIIOJISipHble 

RMIIYJ.IDCbl CTpE:MepHOH :Ka.Mepu, ±!4krH= f ( -1::} - ,D;:BYIIOJIJipHble IDJIIIY.7.IDCbl 

CBIDI, #sap= f (-t.) - sapsr,n;Hoe Hanp.IDKeHMe noJioDTeJII>Hoii m OTplma

~eJ.IDHOH rroJUipHOCTH, T3= f (-!:) - :epeMJI aa.nepJKRH :e no.n;aqe :Bl:lXO.n;Horo ·>· 
HMrryJ.IDCa Ha SJI6RTpO.l(b[ :Ka.Mepbi, :rum, COOT:BeTCT:B6HHO, O,l(Ha M3 :e:wne- ~· 

rrepetiHcJieHHhiX rHcTorpaMM cTa6HJII,HOM pa6oTR ycTpo:ticor:e. lio.l( wymu~eii \L 
l'IL7IH rxcTorpaMMoii .l(OJIJKHO 6hiT:b Har:eqaora.Ho cooTDeTcT:eeHHO cpe,IUiee Fcp~ 
MHHHMaJibHOe ~f'fCit , MaRCHMaJI:&HOe fH(U 3Ha'lleHHe H3MepJIOMOM B6.11lftmHU, 

a TaRJKe cpe,IUieR:ea.npaTR1!Hoe OTRJIOHeHHe FCf· dOT :a:sMepJieMOM :eeJIHliH

Hhi. Orr:KCaHHhie rpat;Pm< HJm rHcTorpa.MMa 6y;u;yT xapai<Tep:e:ao:eaTI> pa6oTy 

orrpe.n;eJieHHOro ycTpOMCT:Ba, IIOJIYtie:mcyJD rrp:a oape.l(eJieHimX YCJIOl3H.R:X f' 
SRCll6pHM6HTa; IIp6,l(IIOJIOJKRT6JIJ:,HO, HaiiO'llaTaHHhiX Ha :K~e CJieBa (TpH- f: 

rrep T, HanoJIHeiDte RaMepu '!:I , MHIIIeH:& M, nyqeR II) H rrpH onpe,n;e- f 
~ . r 

JIOHHHX. 3HatieHRJIX :ee;mqmw: Mai'ID.[THoro IIOJIR: H, HHTOHCH:BHOCTH wm- I 
Jia YCROpHTOJIJl I, HOMepa Ra.npa Alit. , HOMepa IIJIOHRH A/nn., R306pa:xreH- [ 

IruX Ha Ra,Iij)e :BHH3y CIIpa:sa. Ha R~UJ;pe BEOpi:y CJieBa ,l(OJIJKHO 6UT:& Halle- fi 

tiaTB.HO MOCTO, ro,n;, 'liRCJIO, 'llaCH r:po:ee,l(elm.fi S:KCnepE:MeHTa, Ha:eepXy r 
Ha Ra,n;pe H306pWiteHO: Ha3Ealm8 yc:TaHO:BKH CKM-200 H HOMep SKCIIep:a:- r 
MeHTa Ni9. 

' 
' 1 
1 
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. \JTi Cl1CT~ KOHTPOJifl r A30BOI'O PEl1GiMA. KAMEPii 
C K r P 11; 

ITpK paOOTe KaMepu B HHTeHCl~::eHI:lX Izy1iKaX He06XO~MO OHK~T:& 

I 

t 

ee :epelWI tcy'BOTBHTeJIDHOOTK.- :eperv!H. "naMSITH", I<OTOpoe lJ)1f1 liHOTbiX 
6Jiaropo.ruwx raso:e ,u;oxo,nHT ,u;o HeCI<OJIDI<HX ooTeH MHI<pooeKYH,IJ;. Bpewt 
~BOTBHTeJI:&HOOTH KaMepbi onpe,n;e~:eT ee :epeMeHHOe paspemeHHe, OHO 
,IJ;OJIEHO 6HT:& ,IJ;OOTaTOliHO MaJIHM ~: perHOTpaQHH 006HTHi 0 MHHHMan:&
HilM KOJmqeOTBOM oJie,n;o:e ci?oHOBI:iX li:aoTmt H nytmOBI:iX Tpei<oB. ~aJI:&- ~ 

HM :eeJlllllUIHa :epeMeHH naM.a:TH onpe,n;eJISieTosr sa,n;ep.xmo:£1: sapyoi<a, npx 
:epeMeHJl lla.MSITK OKOJIO I MKOeK OTpHMepHB.fl Ka.Mepa MOJKeT pa6oTaT:& B 
nyliKax 'tlaOTKU C miTeHOKBHOCT:&IO -.; I.O•I06 CeK-I. }lJisr CIDDKeHM.R: :epe
MeHH llaMHTH HCITOJ!bSYIOTOSI pasJIH~~e ,n;osmpye~e ,n;o6aBKH aJieKTpOOTpX~ 
uaTeJ!bHUX raso:e K pa6oqeil/asy :e KaMepe. IIocKoJI:&KY KaMepa He~pe
pu:eHo npo,ny:eaeTOSI raSOM l'I CCICTaB rasa B He:ti HSMeHSieTO.f.l, TO 
npm npo:ee,u;emnt cl?HSHlieoi<KX ai<onepHMeHTO:e aeo6xo,IJ;RM Henpepu:B~ti · 
KOHTpOJ!b, JlSMepeHHe H perymtpoBaiDie :epeMeHH lla.MfiTH RaMepbl 0 UeJIDIO 
noMep!taHIDI ero aa sa.n;rumoM ypo:ErHe. HaK6oJiee npooTo peryJmpo:eaT:& 
:epeWI na.MR:Tlt KaMepu MoJKH:o :e:sMeuF.:sr npoToi< pa6oliero rasa qepes aee, 
npH aTOM aJiei<TpoOTpHI:(aTeJI&HO~ ,IJ;Ct6aBI<Oi: OJIYD.T HaTei<aiOI.Ild B RaMepy 
:eos.nyx. 

Ha Haqa.JI:&HUX CTB,ItruiX paspaeioTKH peryJUIPOBKa npoToRa ooymecT- : 
BJISieTcsr EP~HYIO no ,n;aHHilM H3MepEtHd, Ha nooJie,n;yrom;tx - no Mepe._.oos
,n;aHH.f.l COOTBeTOTBYIOme~ aanapaTyph~ llYTeM aBTOMaTxqecKoro K3M6H6HHH 
npoToi<a rasa liepes Ka.Mepy no CHI'HaJiaM 3BM •. 

• ' 

Ta.RIDA o6pasoM paspa6am:eaeMM OHOTeMa ,n;oJIJKH:a o6eoneq:e:T:&: ... 
I. Henpepu:eHU~ KOHTpoJID x i[SMepeHHe :epeMeHJI naMSITJI OTpHMepHoii { 

Ra.Mepbl CK BO :epeMSI aRonos~H 0 BI:iBO,II;OM ,u;ammx Ha ,IUICIIJie~ 3BM H ee v 
net~aTB.IOIIUte yoTpoloT:ea o neJI&IO llCIJIY'ieHRR: XHcl?oPMBI.Uill ,n;JIR: p~Ho:i( pecy. 
JIHpOBRH :epeMeHH fiaMR:TH RaMepu • 

. 2 • ABTOMaT}lt{eOROe perymtpOlla.Hlle BpeMeHK fi8.M.f.ITH X fiOAAep~HXe 

ero Ha Sa.rtaHHOM ypOBH6, nyTeM a.JtTOMaTHli60;I<OA peryJIH:pOBRI npoTORa 
rasa B RaMepy OT 3BM. 

\ 
\ 
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B HaCTOSIJ.Uee BpeMH cymeCTBJ'eT HeCKOJibKO MeTO,ItOB I<OHTpOJIR: ·I· 
COO'I'a.Ba rasa, OCHOBaHHHX Ha KCfCOJD)30Ba.HHH ,PMa Ofi'I'Wl9CRHX, Macc-

! 

cnei<TpOMeTpH'tleCI<HX, XHMiNeCRKX H 3BYROBllX SIBJiemrli. 0.ItHai<O, Bee 
• l 

OHM, I<aK npaBKJIO, KJIR KH9PUHOHr~ H He ll03BO~T ocymeCTBJIHTb He

rrpepl:lBHI:l:fi I~OHTpoJID aa M3MeHeve:M' COCTB.Ba B YCJIOBHHX WH3KtieCI<Cro 

ai<crrepHMeHTa. B RRTepaTYPe 12 on~cuBaeTca cnoco6 ROHTPOJIH coc

TB.Ba raaa, B OCHOBe I<OTOporo HC:llOJI:&3yeTCH a<Jxi>eRT CKJibHOH Sa.BHCH- ... 

MOCTH ITOT9HqHaJia 3amHraHHH raa~L OT ero COCTaBa, TaRXe H3B9CTeH 

K cnoco6 I<OHTPOJIH BpeMeHK llaMSI'l'H CT:.g~epHOii I<aMepii IIO BbiXOMiileMY · · 

raay c IIOMOmDID KOHH3auHOHHOii I<~~epu73 • B ai<cnepBMeHTe Ha yoTa

HOBI<e CKM-200 npe,IVIoiKeH m onpocioBan 6oJiee npocToii H 3<lxJ)eRTHBHI:li! 

CITOC06 I<OHTpOJIH BpeMeHR llaMSITH CTpHMepHoii I<a.Mepii ITO Bl:l.XO.ItfDil9MY . 0; 

raay C IIOMOI.UbiD HCI<poBoii I<a.Mepl;l. ,. 

Me.xaHJI3M pa6oTbt CTpHMepHo~t I<aMepli 'I'ai<JKe I<ai< H KCRpoBOH OCHO~ :'. 

BaH Ha pasBHTKH pa3pH,Ita OT nepl!OHatia.TIDHbtX 3JI9I<TPOHOB CJie,Ita llO,It .. 

~eiicTBKeM aJiei<TpRtieci<oro noJIH. Y,neJD)HOe TiHCJio aJiei<TpOHOB Ha cJie,ne . " 

TiaCTHWl B CTpHMepHOii H HCI<poBO~[ RaMepe npH O,IUmaKOBOM COCTa:Be ra- . :~ 
f 

aa B HHX TaKJKe O,IUIHa.I<OBO H paaJGI'tJHe M9'JKJJY I<a.Meparvm B CTa,IUIH perK- :.i 
CTp~H pa3pH,Ita - B CTpHMepaoa RaMepe periCTpxpyroTCH CTpEMepH, 

•! .. 

pa3BllBIIIKGCH OT OCTaBum:XCSI I< MOM9HTY llO,ItaU ltMIIYJI:&Ca 3Jiei<TpOHOB, 

E HCI<pOBOii -. ltCI<pa, HH:mnrpOBa.HEast TaMil JKe 3JI9I<TpOHSMH. lfPICJIO !·; 

aaperHCTpHpoBaHHI:lX lla CJie,Ite CT})JtMepoB, Rai< H a<.Ixi>ei<THBHOCTb KCI<po- ~~~ 
BOB I<a.Mepl:l 3aBKCMT OT 'IJICJia OC'l'B.EIIDIXC.R: aJieRTpOHOB II 3TH B9JIHlUUibl ~~· 

O,ItH03HaliHO CB.R:3aHU. Bl:l6opoM peJ:mvJa pa60TI:l HCRpOBOH I<aMepl:l MOJKHO ~ r 

3a.D;aTb onpe,neJieHHYJO tUICJIOBYD 3S.BHCHMOCTb M9JK.ItV .a<.Ixi>ei<TiiBHOCT:&ID ~; 
perHCTpawm HCI<pOBOi! I<a.Mepl:l I ~liCJIOM CB9T.R:lllllXCH U9HTpOB Ha CJie,Ite . / 

'laC THUll B cTpHMepHoii I<aMepe. ,l(;ja o6JiertieHJUI H ynpomeHllf.l npo~ecca 1 

!' 
IWHTpOJIR: H H3MepeH:w:t BpeMeHX ITB.MSITH CTpRM9pHO:£i KaMepH HCll0JD)3yeT- , 

i 
::,' 

CH ,ItOITOJIIDITeJD)HaJI liCKpOBaJI I<aM€pa K J13MeP.fi9TCSI BpeMR: llaM.flTX ITOC- . , 

Jie,ItHeii, COOTB9TCTByromee BpeMeH~ llaMHTH CTPBMepHo:a Ka.MepH. HcRpO

DM: I<a.Mepa aanyCitaeTC.R: oT yci<opeHHI:lx :wm. I<OCMHlleCI<HX llaCTHil :wco

I<O:BOJI:&THHMn KMrryJD)CaMJt flJHI<CHpOEa.HHOH aMIIJ.IHTY.ztH H ,IVmTeJI])HOCTirl C 

ITOMOI.UbiD armapaTypbt H ClleTliMI<OB, a.HaJIOr:KtiHbtM YJK9 HMeJOIItHMCSi B ycTa-

.HOBI<ax CO CTpHMepHbtMH HJIH HCI<pOBI:lMK I<aMepaMK (BbtCOI<OBOJIDTHOe HM

fiYJIDCH09 riJlTamie, CIUmTH~OHHble CtieTllm<H, c})opMJipoBaTeJII[, CXe

Mii COBII~eHKR: H ~·) • WaRT o6pa30Bamtfl HCI<pli B RaMepe onpe):temte'I'-. 

CH 6eCWRJI:bMOBHM M9TO.ltOM perxCTPSUHK• 
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-------------~----.... 

Ha OllHCaHHHH BUille CllOC06 $0HTpo~ BpeMeHH ITSMaTH CTpMMep~O~ 
~aMepu no~aHa aaaB~a Ha xao6poreHKe. Cnooo6 onpo6aBaH Ha MaReTe 
B a~crrepMMeHTe K no~aaa.n noJIOUTeJI:&HH:H peayJI:&TaT. B HaoTo.amee. 
BpeMR: ;II.JISI OCYilt90TEJiemtFI OIIliCaHHOrO CIIOC06a ROHTpO.mt :epeMeHH rra- : 
WITH CTpKMepHoA ~aMepu paapa6a·ruBaeTC.fi Heo6xo~HMa.FI annaparrypa. 

AnnapaTypa npe~HaSHa~eHa ;~ ~TeJI:&HOH Henpe~BHOH SRCnJIY
aTau}m Ha YCROpHTeJie, npH aTOM ~0~ 6HT:& npHHHTH Mepu no fiOBH
weHHJO Ha.nemocTH yaJIOB c:u:cTeMbl.. KpoMe Toro arrnapaTypa CK rPK .D;OJDlt- · 
Ha 6uT:& paaMemeHa ua no~B~oa nJia~opMe, rrpxqeM ~:ee TaRHe nnaT
IDoPMH o6paayroT pa6o~d "~oMm<" .. 

.;;..co_c_T_a:e::...;C ... KI.-~. 

B OOCTaB CIITPI\ BXO,IUIT (cM.CTpyRTY.PHYJO CX8MY PH:c. rR.I) 
I. HaMepHTeJI:& BpeMeHHUX HE:Tep:eaJIOB - HBlf 
2. 3JieRTpOHHHH RJIIO'I:I - 3K 
3. BJioR aa,n;epJKKH - E3 
4. AnnapaTypa aanyc~a - A2 
5. reHepaTOp BUCOROBOJI:&T~X KMITYJI:&COB aanyoRa.- rBH3 
6. HcRpOBa.FI RaMepa - HK 
7. ITepec~eTHHe ycTpoMcTBa - TIY1, DY2 
s. :EiJioKH oB.fiSH - EC, :oc1 , sc2 
9. PeryJIHTop npoToKa rasa - Pili' 

IO. l{pe:HT KAMAK 
II. KoHTPoJIJiep TIIA IOOI t - K 

BpeMeHHB.SI ~narpaMMa pa6oTu CKr'PK c nep:e:o~OM T = O.I oeR· npH- , 
Be~eHa Ha PHc.rR.2. 3~ec:& ,IT,JIHT._~.1I:&HOCT:& rum.rra ycROpHTe.IDI T:u;~ 8+IIO, 
BpeMR: paCTSDKRH. nyti~a ~ 0, 40. fBoj~ CHI'Ha.J.Ui TpHrrepa perHCTpxpyeT ·: ·_ 

. nepec~eTHoe ycTpoiicT:eo I1Y I :-"no o:.arHaJIY TpHrrepa cpa6aTHBa.IOT cTpx-:- . ·· 
MepHB.SI H HCRpOBafl Ka.Mepu C ~a,n;epJKKoi COOTB6TOTB6HHO £3 tk. H i ~ IIIC • . 

ITepec~eTHoe ycTpoiicTBo IlY2 perxoTpxpyeT liHCJIO cpa6aTHBaHd·xcRpo-
BOH Ra.Mepu HK. 3a,n;epJK.Ka i.~ II/C. ])erymrpyeTc.fi 6JIOROM sa.nepux E3 
11 ~OHTpoJmpyeTCSI HSMepHTeJieM BpOM9HHilX HHTepBaJIOB ill3lf, fiOK8.3Cl.:IUtfl 
ROTOporo EbiBO.IU!TCSi Ha 3BM, IIpH OTKJIOH6:IDIH -{;h OT SB.ltBHHOA B6JIHqHffil 
CHI'Ha.JIOM COOT:BeTCTBYJOOleit CJICTeMU KOHTpOJil)Ho-yrtpa:BJIJtl)lnero KOMIIJieKOa 

_, __ _ 
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KYK rrpo:~~cxo,IUIT neoc5xo,nJIMaJI pery;mpo:s:Ka :speMemr a~epJKKH B3. 
IlpoToR raaa Mc:Kpo:so:H RaMepu HoE:TpoJDIIpye'l'CR ctteT'IEROM paoxo~a ra.- .. 
sa ...tj , riOI<a3a.HWl I<O'l'Oporo EBO,L;I'l'C.fi E TI1A-I00I i , 3BM :BHpaCSaru:ea- _:' 

1 

eT OJO:'HaJI HeoCSxo,IUlMol pery;mpo:t,lUl npoToKa paCSottero rasa -qepea 
m<. 

IlpMHI.Uill KOHTpOJI.fi BpeMeHK DB.MR:TH OTpHMepH0:£1 KaMepli rrpll:Be,IteH 

IIa. rpac,IJ:rmax PJtc.rR .3. 3HatieHKSI a<MJeRTKEHOOT:H ill\ OT 3a.I(9pJKKK t'$ 
npH onpe.n;e~eHHOH ROHUeHTPauRH B03,Ityxa E RaMepe (HanpHMep O;I%) 
H pa3~HHX E9~HaX Hanp&EeHHOOTK no~·B RaMepe ~CTpHpyeT . . 
Pxc.rR.3a. 

rpaqm:R Pxo.rR .36 OTpruKaeT PI3MeH9IIHe qJIOJia OTpHMepo:s Ha Tpe:Ke ·. 

onpe.n;e~eHHoro no woTorpawHRM, no~eHHHM rrpx paaHHx aHatieHHHX aa

.n;epltKK -i3 • 3.n;ec:& Ha ypOBHe 50% #~ Ha.XO,IUIM BpeMR: fiaMa:TH CTpltMep 

HOii; KaMepli TM OK; r.n;e Y H ~ CIHO~O OTpKMepoB Ha TpeRe OOOTB,eTO~ j 
BeHHo npx :ay~e:so:£1 H .n;rumo:H aa,n;e~pJKKe. B .n;a.n::&HeiimeM aTy onepar.tHIO · 

MOl\HO aBTOMaTl'I3HpoBaT:&, eCJIK Cll13T OTpHMepoB OOyli{eCTB~eTC.fi 0 l10-

MOiltbiO T6~9BH3KOHHOH KaMepli. Ilo )HO.rK.3a K rR.36 rrp:e: 3HattemrK 

TM OR = TM lm HaXO.n;JIM OOOTB6TCT:ayromee 3Ha'tleiDie HBllp.f!JieHHOOTK no- .. i; 
~ HORpoBOH Ra.MepN B pa6oqeM pe;iGIMe. . .. 

Ha p:e:c.rR .3B o~paJKeH ROHTpO~ Te:Kymero 3HatieHKSI a<ll;Pe:KTKBHOO- .. · 

TH l1K B 3a.BKCHMOOTK OT 3a.I(epJKKH EI:lc5pa.IIHOH pa:BHOH T~ Hatia.n:e pa.Oo- , :: 

B03MOJKHOOT:U BI:l.fiE~eHIDI BJIHJtiiiDI KOHUeHTPa.I.UIH Ha6eraKXUero B. CTpll ; 

MepiiyJO RaMepy B03.n;yxa Ha aqxpei<TliBHOOT:O perKOTpa.I.UIH HCI<po:so:£1 npK . i .. 

BNOpaHHOM 3HatteHJUI Ha.ITpmKeHHOCTJ[ ITOJIR: B Heii E= UJI1!/f;. Ha BpeMR: ·~a-
MfiTll Ra.Mepli Jt7IJ110c~pxpyeT Pnc. r:E: .3r. 

CHOTeMa CKrPK npH C03,ItaHHH OOOT:BeTOTByromeii annapaTYpG OB.fl3JI 

c 8BM H rrporpru~oro ooeonetieHRf.: .n;o~a ooecnetiHBaT:o: 

I. a) aBToMa.Txqeo:Kyro YCTaHOEKY aa,n;anHoro aHa'tleHlU:l aa,n;epJKRI B 

rro,n;aqe BNCOROEO~:&THOro HMfiY~:&ca Ha a~eKTpo~ H.K. OTHOOKTe~HO 
CHI'IIaJia A3 (MOM9HTa rrpOXOl\It6l001 'tlaOTJII.tl1) B 3B,I(a.HHOM HHTep:sa.n:e 

(0+15 MKOeR) 0 maroM (0,5+1,0 MROeK). 

6) Ha6op B Ka.JK.nOH TO'IKe aa.naa:Horo HHTepBa.na - IOO ooOHT:d 

R onpe.n;e~Tb COOTB9TOTByromee 3H8'16HH6 ~RTHBHOCTH (c ) HCR

po:eo~ RaMepN B :BHCSpa.HHliX TO'tiRaX il IIOOTpoeHKe rpaL,PliRa SaBKCHMOOTJI 

c = {(i~) !IpK pa3HbtX aHaqemmx ~I• E:z• E3 (PHc.rR.3a) H Yr' Yz• 
y3 (pxc.rK.3r). : 

·. ~ 
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B) KOHTpoJID 3a,na.HHO~ BeJD(tJMJru: BpeMeim IIaMSITH TM CK = TM KK. 

npK BU6paiiHOM 3HatiCHD E4 (plK.rK.3 B,r.) (!-2 pasa B CMeHY IIO 

rrpe6o:aaJuno onepaTopa H o6mel nporpaMMe aKonepXMeHTa.) 
r) BHAatzy C¥I.I'HaJia 06 OTKJi:OHeHO 3~aHHO:I BeJIJitmmi TM ,<!·.::: 

±(5+IO)% (PKc. rK.3 :a,r.) 

.n;) DUBO~ HH(ilopMa.rum B Ka-qecTBe WYHKUHJI no B.WUeOIIKCB.HHHM 

IIYHK TaM 6, B, r Ha ·.n;KCIIJieiiiru:A KBJU) B BJJ.ne PJic • 3K. 4. 

II. ABTOMaTl!lleCROe pery.7DipOBa.Hile BpeMeHJI IIB.MJrril lta.Mepu Ha 

noc~e.n;ymm.x aTanax paaBRTHH ycTBHOBKH CKM-200 nyTeM KSMeHeHXH 
npcJ1lDKa rasa qepe3 KaMepy. 

·. 
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YTII. CMCTEMA l{OHTPOJifl TPEK:rooro PElKHMA KAMEPF:l. 

IlO:SIXWCHi'IO awweKTi'IBHOCTi'l npo:ae~OHi'lfi i'IOOJIO~o:aaHE£1 HS YOKOPi'ITOJie ~;: . 
0 nOMOIIU)IO 0Tpm&epaoi4 KSMCpbl TpeCiyeT HS6l110){6HM. 38 CJIO){SMH · :S .KSMCPO [: • 
0 ~~JI~ID KOHTPOnH :SHXO)t8 C06HTHD M KS~OCT:SS TpeKa. 00HOBHbiO Tpy){HOC, 
Ti'l, B03HMK8IOIIU10 npM peaJIM38UMi'l C:i'ICTCM:bl )ti'IOT8HUMOHHOit :SMBY8Jii'188~H j':· 
TPOKa, C:Sfi38Hbl :S nep:eyiO O~epe~ 0 M8JIOi4 :SOJii'I~HHOt:i O:SOTOB:blXO;zta OTpi'l ;, . 
Mepa, KpaTKo:epeueaaocT~IO oro o:ee~eHEH H yoJio:amm&H aKcnepmumTa - ~.· 
BIXOOKH~ ypOBCH~ SJIOKTpoMarHHTHHl: UOMOX OT pa60T8IO~O£i KSUOPYt opa:e-! 
HHTOJI~Ho 6on~mme :eeJim~i'IH:bl pacoe.flHHoro no1Ifi, y)taJieHHOOT:& onopaT.opa 
OT KSMCpbl (pa~maumn). 

9TH 06CTOfiTC~:DCTB8 cy~eOT:SOHHO orpaHHqHBSIOT :SOSMOZHOCT~ npH
UOHOHHfi )tJifl CTpHUepHO~ KSMOpbl TCJIOBMSHOHHHX CHCTOM C SJIIKTPOHHO-
JIY~O:ShtMH fipM6opaMH B K8llOCTBO ~aTqHKOB BM)tOOCMrHaJia. . 

B UOCJIO){HOO BPCMH BO)tyTCH MHTOHCHBHI:JO MCCJIO~OBSHi'IH ~0 COS;zta
HHIO T:SCp)tOTOnbH:biX SHSJIOrO:S nepe)taiOmHX TOJICBM3i'IOHHbiX Tpy6oK Ha 00 

. :so no.nynpo:eo){HHKOBHX MOil CTPYKTY p aapn)to:aoA c:ana:&IO (IISC) •• OcHo:aaoa 

. npHHUHfi pa60T:bl il3C 38K.7II0~8CTCH B B03MOXHOCTi'l B8KOU.7IOHHH E, 88TCM, 
TIOC.7IO)tOB8T0.7I:&HOrO nepOHOCa ){HCKp,TBbiX naKeTOB HCOCHOBSHHHX HOCHTI
JIOi4 38PH)t8 TIOTCHUM8.7I:DHW4H HM8MM aocpO)tCTBOU i'ISMCH6HHH B onpc)te~eH
HOi4 TIOCJIO){OBSTOJI:&HOCTH 8.7IOKTpM~Ot}KHX fiOTOHIU18.7IOB HS MOT8.7I.7Ii'IQCC~HX 

SJIOKTPO){SX MOII CTpyKTYP npM6opa. 
B ycTpoi4cT:eax MH !lloToaJieKTJHillOCKoro npeo6paao:aaHMH o.HrHailo:a 

(~SIT), nocTpocHHHX Ha nsc CTPYKTypax, onTMtlOCKoe maodpazeame npH 
fiOMO~H Ha6opa CBCTOllYBCTBHTO~HbiJ: SJICMCHTO:B npeo6paayeTCH B pacn 
~CJICHHC aapH)tOBHX flSKOTOB, COOTB~TCTByiO~HX ~OTSJIHM MS06pameHHH~ B 
peayJI:DT8TO C~HTHBSHHH, HS B:blXO)tO npi'16opa C03){86TCH fiOCJIC)tOBSTCJI:D
HOCT:& :m.myJI:DCOB, 8MfiJIHTy)ta KOTOpbiX nponopUHOHSJI:DHS CBCTOBOlt SHOp
rHH, HSKOTIJICHHOA B K8Z)t9M C:SOTO~J:SOTBHTC~HOM SJICMOHTO. Ha STOA 
OCHOBO yzo COS)t8Hbl JIHHei4HbiO H )t:SJMOpHHO MaTpH~ ~SIT HS II3C. B 
~8CTH00Ti'l, WHPMS f C.' l 't. c,.h\, ,t cL B !973 rOlJ.Y i'13BCCTHJI8 0 COS;ztaH.HH i'1 
:ai:JnycKe. :a npo)taay )t:ayx THno:a ~an Ha rrac: JIHHOi4HoU cTPYKTypu, co. 
H~O~ H8 500 CBOTOQyBCTBHTCJ!bHHX SJIONOHTOB - CC~-IOI H YSTPH~, · 
COCTOHmel HS I00xi00 CBOToqy:aCTBHTOXDH:biX SJIOUOHTOB - CCl-20!. 



. )' 

KRaTKoe onl1caHHe MaTPHUbJ GCll-20!. EJioK-cxeua CCll-20! np:rlme;zte

Ha Ha pHc.I. C:seTotry:soT:nl1TeJll)HCUI no:nepxHooT:o, paaMepou 3x4 MM2 , · ·· 

OOOTOHT 118 !0 TblCHtr (!00x!00) G:BOTOtiY:BOT:BMITIJll)H:WC: aJieMeHTO:B. Pas- ( 
') ~! 

Mep K8liC;ltOI'O SJIOMOHTS 20x30 MlQI'·, paOOTOHlmO MOllt;zty UOHTPSMH S~OMOH-~·· ..... . 
TOB 30 l1 40 UKM OOOTBOTCTBOHHO •• KpOMO Ha6opa CB8TOllYBOTBHTOJI:LHWC · •. 

aneueHTO:n :n oocTa:n CCl1-20I :nxo)UiT: IOO :nepTHKaJI:OHblX !00-aJioMeHTHiiiXt 

;ztBYXTSKTOB:WC: SH83IOI'O:BblX O;ztBHI'S~l~KX: pei'l1CTPOB, !02-SJIOMOHTHiilt-i ropH~ f . 
8 OHT8Jl:OHbl1-i ;ztBYXTSKTHblit 8H83IOI'Ollbl~ O;ltBHI'SIO~H~ pOI'HCTp, BblXO;ltHO~ ;zte~ t! 

~ TOKTop-npem10HJIHTCJll), UOIT:O aapH;zta 11 KOMITOHOSUHOHHiiiK YOHJIPITOJU). . f.·.· .. 

f C:soTo:£! ITOTOK, ITOOTynaiO~ll~ Ha BXO;ltHOO OKHO M8TPPIUN, o6paayeT_ 
t 
t: B CBO TOtrYBOTBM'ITOJI:OHUX SJieMOHTS>: ll.JOTOSJIOKTPOHH, KOTOpNe HSKaUJIHBSIO~~ 
~ 
' OH B TOtrOH:£'10 :apeMOHt1, 88;lt8:B86MOI'O ynpaBJIHIO~m.! ITOTCHUHSJIOM Ha IIIM'IHO ... 

P. KOJIM'ItrOCTBO HaKOITJICHHblX SJIOK~~pOHOB B KSllt;ztOM SJICMOHTO HBJIHOTOfi 

<!JYHKUiridt OOBC~CHHOOTH H BpOMOHlii 8KOIT08HUPIH (HaKOITJIOHHH). BIJillltrPIHa .. 

. BiiiXO;ltHOI'O OHI'HaJia npH 8TOM MOlltCIT H3140HHT:OOH HenpepNBHHM o6pa30U 

OT ypoBHH TCITJIOBO~ ITOMCXH npPI HYJIOBOt! OOBe~eHHOOTH ;ztO 14SKOHM~MS 

npH HSOH~eHHH. 

ClllrHaJiou ;ztJIH otrlllTHBalm.H Jd~.o6paxteHPIH .HBJIHCTOH nepeKJito'tiOHllle _ .. 

noTeauPiaJia Ha mHHe P, B poayJI:o~·aTe qero aaKonJieHHble aapH;ztH nepe;na- (: 

IOTOH B BC pTidKSJI:OHHe O;ztBltii'SIO~Pie per:HOTpH. Ilo;zt ;zteilOTB:HOM OPIHXpo:rrm- ·. i; 
nyJI:Loo:a BI H B2 aapH;ztH 111a STKX: perll1oTpo:a nepe;ztaiOTO.H B roplllSOHTa.n:o- .: 

HHt! O;ztBJIIraro~H~ perHoTp H ;ztaJiee, no;zt ;ztOHOTBlllOM OHHXpoHMnyJI:ooo:a HI . 

l1 H2, nocTynaroT Ha :sxo;zt_ ;zteTctKTcpa-npe;ztycHJIJIITeJIH, r;ne npeo6paaJIOT- . '·~ 

CH B BbiXO;ztHbiO HanpHxtOHHfi, ITOOT;ynaiOutHO HS KOHTSKT A. llCTOKTHpOBSHHC .t; 

aapH:zta ooy~ecTBJIHeTO.H Ha npe;zt:sapHTem;uo paapHEOHHOM ;ztlllo;zte. · C:vmxpo-: : 

mAnyJI:&CH ;ztJIH aapH:zta ;ztlllo;zta no;ztaK,TCH Ha KOHTaKT M, BoaHPIKaiOntHfri npH ~; 

STOM 111MITYJI:&C ITOMCXH, KOTOpHit HOKaxtaeT BNXO;ztHOti Bl1;zt800HI'HaJI, BH;ztl- . ~ . . . 
JIHOTCH Ha KOHTaKTO C KOMITCHCa~OHHOI'O YC111JI1'1TCJIH. . 

I100JI6~0B8T6JI:&HOCT:O B111](80Cl1I'H8JIOB Ha KOHT8KTO A COOTBOTC.TBYOT ~ 
TOJICB113110HHO~ t~epe3CTpOtrHO« paa:sepTKO C :ztBYMfi ITOJiyKa;ztpaMPI.· 

Bee SJIOMOHTN, BXOAfiutl1e B OOCTSB M8TPHUN, ~CITOJIOliCOHH B O](HOU 

ITJI8CTM80COBOM Kopnyce ](JIH E~C 0 24 BHB0](8MH. 

OOHOBHbiC CBCTOTOXHHtrCCKJIIC X8R8KTCRPICTHKPI CCll-20! 

SKCfl03:vJU:vJH, COOTBOTCTBYIOutaH HSOHutCHHIO paBHS H=ExT=0,3x!0-.3 

JIKCOK (E - OCBOIItOHHOCT:& OT;zteJI:&HOI'O SJIOMOHTS, T - BpOMfi 8KCU08HUPI:v.i) 

npH OCBOIItOHM'IPI M8TPHUH OBOTOU BOJI:&WPSMOBO~ JiaMnH H8KSJIM'IB8HH8 C UBC 

HOB TounepaTypol 2854~, traOTOTO TSKTOBHX HMny~COB O;ztBPII'S B;ztOJI:& 

_, ... 7 
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cTpoK~ - 500 Krl\, t~acToTo cTpo·:m~x ~WnyJI:bco:a - 3 Krl\, llSCToTe 
Ka;npoB - 30 ru. 

" J{~H8LU1llCCK~ti ~anaaoH, pa:aHLiti OTHOWCHVIIO SKCllOS~l\~H HSC~meH~ft ! 
K aKcnoSHil~H, OOO'r:SC'rCTBYIOmett ;(pOBHIO WYMS. - !00+200. _ . ) 

;n;~anaaoH oneKTpam,Hoti llYBOTBifiTCJibHOOTM'I - 0 ,48+I, I 14KM •· ·f 
J{HanaaoH 3H8llCHVIH ll80TO'r~ T8K'rOB~X VIMllYJI:bOOB c;n:amra B;nOJID 

OTPOKH - O'r Q,I ;no 4,0 Mrl\. 
Paac5poc BCJIIflllHHN llYBCTB~TOJI:bHOOT~ SJIC:MCH'rOB no fiOJII) 118'rpli~ -.; 

I 

.±IS%. 
Ha6JIIOAOHHC 006h!TH~ :0 CTpHMepHOH Kauepe 

BoaMolKHOCT:b nplfiMeHeHHH wa~~Pifll\H WIH Ha6JIIO;neHiflfi coc5HTiflti :a oTp~
uepHHX I\SMCpax paOCMOTpOiriM CJIC)(J'IOmHM oc5paaou. Z{MaMeTp OTp~epa B 
pa60llCM oc5~eMe K8MCPLI I+2 MM, ero HPKOCT]) paBHa npHMepHO I MHT 
(Bp6MfJ BbiOBOllJt'JB8HHfl nopH,lUta 10-·B OeK), STOH HpKOCT~ ;z:J;OOT8TOllHO 
noJiyt~eHHfl HOpMSJI])HhiX noqepHeHVI~ nplfl perHOTP8UJt'll1 COc5HTHti Ha aapo~o-. 
TOfiJIOHKC C llYBOTBHTCJI])HOCT])lO Cc 85=2000 e;n. rooT, npm OTHOOifiT6JI:b 
OTBCPOTiflfJX oc5~eKTHBa I/2+1/5 lfi uacmTa6ax ~OTorpa~mpo:aaHHH I/20+I 
;nmaMeTp lfl80c5pallteHHft CTpMMepa Ha llJICHKC npm STO:M !50+50 MKM COOT
B6'r0TBCHHO. 

Ilpm:ae;neHHLI6 ;naHHLIC 03H8ll8KIT, liTO B6JIHllHH8 OBCTOB0£1 SHeprlrilfl, 
nOCTynaromett Ha llJI6HKY OT OT;nem:.Horo OTpHMepa, 3KBHB8JI6HTH8 SKOno- . 
SHI.\IfiH paBHOM 'ae MeHee I+5XI0-3 JIKCCK. J{Jla nonyt~eHHft SKOll081fll\lfl~, 
COOTBCTCTBYIOmett oepe;nmHe ~H8MiflllCCKOrO ~anaaoHa llYBOTBHTCJibHOCT~ . 
SJICMCHT8 M8TPVIUH, ;n;OOT8TOllHO OD6TOBO£t SHeprmm SKBHBSJICHTHO~ BCJI~
lllfiHC SKOllOS~U~Jt'l paBHOH 0,03xi0-3 JIKCCK, TO 60T:b SJICMCHTLI MaTPHULI 
npMMCpHO HS ;n:aa nopa,lUta c5oJiee llYBCTBHT6JI:bHH. XO~fl TOllHOCT]) npHBC- · 
;n;eHHOti OUCHK~ He BbiCOKa, no-B~~IfiMOMy, HC Jiyt~me ±!0+20 paa, MO~HO 
0 ;nOOTOTOllHO~ y:aepeHHOOT])IO 88KJIIOllHT]), liTO no OB6TOllYBOTB~T6JlbHOO
TM M8TPMU8 npMro;nHa ~fl Ha6niO;n6H~fl OOc5HTH~ B CTPHMCpHHX Ka:Mepax. 
qTo KaoaeTOH paapemeHHH, To olle:am;n;ao, t~To IOOxiOO aJieMeHTOB. ;n;ocTa
TOt~Ho TOJI])KO ;nJ!fl H8c5JIIO;neHHfJ K8ll60TBCHHOti KapTHHLI 006HTHH. Ilpm npo
OKI.\Jt'l~ Ha uaTPMuY yueH:bmeHHoro npHMepao :a IOO paa mao6pazeama pa
c5o-qero oc5~eMa KauepH uoaHo c5y;neT aac5niO;naT:b llaCT:b KauepH paawepou 
300x400 MM2, a ope;naeK:aa;npaTmllHas omm6Ka onpe;neneama nonozea~s 
OT;nCJI])HLIX CTpHUepoB 6y~eT nopH~Ka 2 MY B Oc5~eue KauepLI. 



AnnapaTY pa KOHTpoJIH TpeKoJwro pexuma 

]{JUt KOHTpOJlfl C06h!Tlttit D K8Mepe_ UeJiecoo6pa3HO l1CnOJ1:&30D8T:D nep . ·. 
~8~~10 KSMepy H8 OCHOBC IT3C. B a~OM OJiyqae 3HS'Il1~0~HO ynpo~ae~OR 
annapa~ypa :n;JlH cqMT~BaHl'IH c sarrouldHaromeii uaTpMnu. 

AnnapaTy pa KOHTPOJIH TpOKOliOrO pel!Cl1M8 C l1CfiOJI:&30B8Hl1014 nepe:n;a- ·. 
IOU{Oit KaMepbl Ha OCHODC I13C noKa::;aHa Ha pliO • 2. 

BM:n;eoclt1rHaJI nepe:n;aiOmett Kauep~ nocTynaeT B annapaTypy nepe:n;a'IH 
:n;auaux, r:n;e npeo6pasyeTCH B ~o~My, y:n;o6uyro :n;JIH nepe:n;alll1 no JI11Hit1H 
CDR311 nepe:n;aromeii K8Mep~ l1 KOHT~OJI:&HOrO KOMnJieKC8 H8 OCHOBe.SBM. 
Cit1rHaJILI c Jll1HMli c:aHali o6pa6aTLI]SIDTCH 6JIOKOM ~opMliPOBaimH CJIOD _:n;JIH 
s~. I2-paapH:n;HLie cJiona, c~opM~ponaHHHe 6JioKoM, aanHcLinaiOTOH B na- · .. 
MHT:& SBM, r:n;e KaE:n;Oii aanOMit1H8IOU{Oii H'IOiiKO nepe:n;aiOuteA Tpy6KH·COOTDC 
CTBYOT O:O:JtlH paapH:n;. TaKl'IM o6paaou, B naMHT~8BM noJiy'ISOTOH KOnHR 
K8pT1!1Hhl nepe]J;SIOute~ KSMOpbl. Co:n;eplltliMOO naMHTli M8Wl1HH BHBO,miTCH:HS 
:0:Jt1CDJ16H :n;JIH H86JliO:n;eHJt1H onepaTOPOM. 

ITpli STOM onepaTOp MOlltOT O~~O'IST:& HHTepecyiOJ.ItHO ero Ka:n;pLI l1 
TOM CSMLIM npOH3BO:O:l1T:& npe:n;napHTen:&HLiit OT60p C06LITH~. 

OcymeCTBJIHH 38ITHC:& :O:MCnJieii:a:oro Ka:n;pa H8 MSrHliTO~OH MOliCHO B 
:O:SJI:&HOHWOM BCCTl1 npe:n;nap:HTOJI:&Hbll~ npOCMOTp C06LITEH. 38M8Hlll1BO£l .Bhlr-· 
Jlfl:O:HT CMCTCMS ITOJIHOCT:&IO 6oC~Jt1JI:&J40DOrO C~6M8 li o6pa60TKH HH~OpMSUMH .. 
C nOMOJ.It:&IO TSKMX M8TPl1U, O:O:HSKO, paapemeHHe, o6ecnelll1B80MOO O:O:HO~ 

MSTPliUOH ycTynaeT TOMy, 'ITO MOEHO MMCT:& Ha ITJIOHKfJ B HSCTOHJ.ItOO BpeM 
ITOSTOIIY :n;JIR pemeHHH TSKOH 38:0:8'1U HC06XO;IUWO BH8'18JI6 npOB6CTl1 BCCJl 
,11;0B8Hl.ffl D03MO>KHOCT6H perHCTPSUlt'm CJle:n;a B CTpwepaoiit KaMepe C ITO
MOI$10 M8Tpl1Iijl, XOTH C5LI Jt1 C orpaHMtJCHHLIM llliCJIOII SJIOMeHTOB, 'ITO nos-··. 
BOJiliT YTOliHHTi peaJI:&HLIO CB6TOT6J:HH'IeCKHO xapaKTepliOTHKli ycTpOI·CTB8, 
BJI~HHJt10 YCJIOBM£1 npm&eHCHMH Jt1 38~~6M YTOliHJt1T:& B03MOlKHOCTH STOrO ·uu..lJou- •. 

ro SJIOMCHT8 • ITpM DOJIOxtHTCJI:&HOM C•nLITO pa60Thi M8TP11ULI B03MOElWMH ny
THMH pemeHMH 38:0:8llld 6eC~l.fJI:&MODOI'O C~OMS HBJIHCTCH. C03:0:8HHO Lmoro
o6~0KTHBHO« OITTHliOCKOA CTepeOCViCTOMLI C M8TPHU8MH SJICMOHTOB MJIH 38~ 
K83. Ha paapa60TKY 60JI:&WHX YSTPHil,. 111 B TOM l1 :n;pyroM CJiytJae Heo6xo 
MLI OYJ.ItOCTBOHHLIO ~Jt1H8HCOBLIO BKJI8~ H KOJIJIOKTHBHbiO YOHJiliH no paspa-
60TKO. 
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IX. f{OHTPOJI1HO-YTIPABJIHDlltm:1 KOMIIJIEKC (RYI{). 

ITp~ npo:ee~ca~~ o6m~pao~ ~~a~~coKo~ nporpaMMH aKoncp~OHTOB 
0 yoTaHOBKO~ CKM-200 Ha OOBpCMCHHOM TCXHHqoOKOM ypOBHI, 0006CHHO, 
B OBHS~ 0 llOBHmCH~eM 6HOTpO~eitCTBJIUl ycTaHOBK~, npO;zc&HBJIHIOTCH HOBHI .' ".: 
Tp060BaH~H K C~CT8M8M no KOHTpomo aa XO~OM SKCnop~OHT8, perHCTpH- r, 

pyiO~qm& ~H~OpMSIJ;lUO 0 K8JC~Oll4 OT~C.JI:&HOM C06HTH~.. . f;: . . ~ 

]l.JIH KOHTpOJIH SKCncpm&OHTS npc;zutoJiaraoTCH BICTH onepaTH:amdt 
KOHTpom,: 

aJicKTp~qocKoro pemm~a cTp~epao~ KalllpY; 
- raao:eoro pexm&a cTpm~cpa':>~ KauepY; 

TpCKOBOrO peliCID&S CTPID41PHOi1: K8MOpY; 
- c~cTeMY sanycKa ~oToper~oTpaTopo:a; 
- uara~Taoro nona. 

Kpoue Toro, KOHTpoJI:D sa pacioToi1: ycKopHTeJIH aa u~mea:&: 

- ~suepea~o ~HTCHCHBHOCTH ny~Ka; 

- KOHTPOJI:& sa paCTHllCK0£1 ~ liPOMCHHOii CTPYKTypoii. ny'!Ka; 
- KOHTpOJI:& sa HanpaBJieH~OM ~ npo~~JICM nyqKS; 
- KOHTPOJI:& sa pa60TOH Tp~rrepa. 

3a~a~e~ KOHTpOJI:&HYX CHCTCN, OTJI~q~TOJibBO~ OC060HHOCT:&IO pa60TY 
KOTOp:WC H:BJIHCTCH TO, qTO IIIH~OpMaD;~H. H8 ~X BXO):tli no~SCTCH HO O~H 
pas B D;~KJI pa60TY ycKop~TCJIH K8H paH:&me, a C nepHO~OM T=O.IC sa 
:BpOMH paCTHEKH YCKOpHTCnH, eOT:& HC06XO~IIIMOCT:& HSMOpHT:& ~ HSKanJIH
:BaT:& ~HIDOPMSD;~IO K8E~OrO cpa6aTH:B8H~H YCT8HOBK~ K8E~O~ OHCTOMOI B 
OT~OJI:&HOCT~ • 

B aTOM cJiyqae Hs-sa 6oJI:&moro o6~eua HHIDOPM8rtHH npaKTHqecKH 
HC:BOSMOZHO o6ecneq~T:& onepaT~BHYM KOHTPOJI:& :BO BpOMH SKCnlpHMOHT8 

·):,· 

py'IHHM onooo6ou. r:':v 
O~H~ l1S MCTO~OB pemCHl1H ST;)~ sa~aqm HBJIHOTCH OOS~H~O KOHT- l~r. 

poJI:&Ho-ynpa:eJIHromoro KounJieKoa - l{YK aa 6aso KOHTpoJI:&HHX OHOTeu aa F· 
Jil1HHl1 SRI-TIIA-IOOI t, ~ nporpaMMHO:C'O o6ecneqe~H C BHBO~OM ~8Hlwx (.,}

1 

u' 1ji:· 
aa aKpaa ~HonJias (~onJiaihw~ Ka~p, ou.pHo.aK.4.) H AUIIY (no Tpe6o-
:aaHHIO onapaTopa H · o6me£i nporpaw•' aKcnepw.~eaTa). ztHcnJiofrtiwfrt KaJtp 
~OJIEIH oaa6aaT:&CH cJiyaa6aoi1: HH~opuan;moii - aouep, uocTo, ro~.~Hc~o, .. 

tlSOY npOBI~OHHH SKOnopmiCHT8, Haa:aaHHO YCT8HO:BKH H T~~.). 



B RalWCT:so ROHTPOJThHblx Cl!Jc:TeM KYK npe;zuioJiaraeTc.a HcnoJI:&aonaT:& 
(C:M. CTPYKTY PHYIO CXOMY' PIJJC. K~"K I). 

a) CIJJCTOMY ROHTpOJifl e>JIORTj)HllOCROI'O pemWAa R8MOplll-CKSPK; 
6) CIJJCTOMY, I\OH~pOJifl raao:aoro peJKIJJMa KaMepbl - CI\rPK; 
n) ciJJcTeMy ROHTpoJm TpeKOJloro peml'lMa I~aMephl - CKTPK; 
r) CIJJCTeMy ROHTPOJIH ciJo~opt:riiicTpau;IJJIII - CK~; 

~) ciJJcTeMy ROHTpollil MarHIIIS!Horo noJm - CKMII; 
e) ciJJcTeMy ROHTpoJm napaME:Tpon nyllKa - CKIIII; 
)It) cl!JcTeMy ROHTpoJifl clJeT'lliiKoB ro~ocKona - CKCr; 
a) ciJJcTeMy ROHTpoJm TpMrrepa - CKr. 

KoHTPOJII>Hhle ciJJcTeMbl · ;noJilltHlll pa6oTaT:o Ha JIMHIJJM 3BM-TIIA-IOOI i , 
ocnameHHoil cJie~rom~IM BHOWHIJJMIJJ ycTpo~cTBaMM: (PIJJc. KYK I).· 

I. TeJie Ta tin nATA 'lJYNR M ic~; -390 -TTY 
2 •. BlllcTpbitl nepciJopaTop FRCiT ;_ PUN'CI/ 
3. BucTpOlll'ITaromee yc~poilc'l'BO F S -!50! - KEII'iJER. 
4. rpag)IIIKonocTpor1TeJI:& c ~~ LCOM P - PLOTT£ R 
5. JliJJcnJI~ti vI mE 0 TOH 3 4 0- 1J i 5 PJ..,fl 'r' T£1? M i!VP ~ V 
6. ]{11cnJie~ .f}Tj 51 VEN'U~- GiRfiPH{C r"DiSPLI1 

· 7. EJJoR ynpanJieHl'Ifl MarHMTociJoHaMl'I - M T CJ)K i vE R.. 
8. MarHIJJTOWOH EG-50!2 - M T U 
9. lliiJJpoKaH netlaT:o EG-7!84 (AUIIY) - LP 

IO. jliJJcK MarHIJJTHbltt EC-5060 - 1J i ~ Jc. U 1-1 iT. 

BpoMeHHSfl ;niJJarpaMMa pa6oTbl KYK 6y71.eT yTOlJHeHa B npol.\ecce 
paapa6oTKIJJ. 

Ilp:H npo:aell.eHIJJIJJ g)IJJal1lieCRIJJX aKcnepiiiMeH~o:a na. ycKop:HTeJie~·KaK 
noKaaaJI OllbiT SKCllJIYSTSI.l;IIIl!J 1 l.l;OJIO~Oo6paaHO BblllOJIHHT:& ROHTpOJIDHO-yn- . , 
paBJifliOml1£l ROMITJIOI\C D Bl!Jll.O cJ)yHKI.J;i'IOHSJI:&HO-S.SMKHYTbiX CIJJCTOM, pacnoJia- · 

'·· 
raroml1XCH HS MOll.OPHl13IJJpo:aaHHbiX n.JiaTcJ.lOpMaX, H8 KOTOpbiX COCTS:BJmeTOH .. 
nep07J.Bl1lltHOti SJIOKTpOHHHW 71.0Ml1K. 
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X MmiEHM B p AEO'IEM OB'EElAE CTPWYlEPHOR I\AMEPhl. 

B OO~lleHRHX YCT8HOBKR m~~200 RCD0~30BaA8CD CHCTeMa C~eMHYX 

MmiieHeH, pacno.naraeMI:lX B paOOl!E·M OO~eMe CTpRMepHOH KaMepa. . 

. B TaKOH CHCTeMe TBep,nrui Ml11IleHD DOMell.{aeTCSI B DeHODJiaCTO.Blli1 KOH- .·· 

Teimep C TOHIUIMH CTeHKaMH (O.I r/crvf) H BXO,IUIUM ·(BHXO,nHHM) JlaBC · 

BhiM OKOIIIKOM (0.006 r/cM2) • BHY'l'PD KOHTe:fmepa DOCTO.RHHO DO.IUJYBSeTCSi 

ras C ,nacTaTOllHO OO~nmM DOTeH[;HaJIOM SruiGiraim.H (HaDpRMep, 830T) t 

liTO DOSBOJIReT HSOemaTD SJieKTpHtl.eCKRX DpOOOeB DpH RCDOJID30Ba1Um JI»- · 

OllX TBep~X MH1IleHeHlB TOM ~CJI€ R MeTanJIKqeCKKX. 

I. MHmeHH c rasoBHM HanoJIHeimel-1[. 

HeKOTOpi»e BemecTBa, llaCTO DpHMeHJleMbl~ Ka~eCTBe H,D;epHiiX Be
He:t1:, npH HOpMa~HblX YCJIOBH.fiX HEXO,Il;ITC.f.£ B raSOOOpaSHOM COCTOsnmll 

(Bo,nopo,n, ,neHTepH~, reJIHi1 H ~.), 'qTO ~SI»BaeT HeOOXO~OCTD DOMe

ll.{aTD B CTpHMepHYIO KaMep'fli~Ers:oo6pa3HI:lX Jil CJKJii'JKeHI:lX Bell.{eCTB~ 
OlleBH,nHblM He,I.(OCT8TKOM raSCBH.X MlmieHe:i stBJIJieTC.fi MaJIM DJIOTHOC 

Bell.{eCTBa, KOTOpa.f.£ OOYCJiaBJIRBae'l OTHOCHT~HO HeOOJ!DmyiD Bepo.f.J:THOCTD 

B3aHMO,I.(eHCTBM B T8KliX MJiiiiieHIDIX. 

0,nHaKO ~ aKcnepHMeHTOB, B KOTOpllX MOjKHO 06ecne~T:& ,I.(OCTa 

HO .BHCOKHe 3H8'tleHRH:. 

a) HHTeHCHBHOCTH ny~a ( [> I04+I06 qacTHU B HMny~ce) E: 

6) aqxpei\THBHOCTl1 TpHrrepa ( e > ICJ2+ICJI), c ycneXOM ooryT OHT:& JiiC.:. . 

no~soBaHH rasoooe MmiieHH, noMe·meHHHe BHYTP:& pa6o~ero oo~eMa ·cTpm-... • 

MepHOH KaMepbl. 

Hcn0~30B8HHe ra30BHX MH1IIEHei1 0 TOHKHMH cTeHKaMH HM~eT TO 

npeHMymecTBO, 't!To nosBoJI.A:eT HaC,JIIO,naT:& 6oJiee Me,nJieH:sue npo.IJYKTbl 

B3aHMO,nei1CTBHJI, 'tleM npH l1CDO~:::OB8HHE: TBep~X (JIW,D;KHX) MlmleHe:ti. 

oTO OCOOeHHO B~O B TaKliX SKCDepMMeHTaX KaK HSytieHHe pa3Ba

Jl8 ~a, HccJie,noBaHHe paccea~: c MaJIOH nepe.n;aqe:t1: HMOY~ca .H AP· 
KpoMe Toro B rasomx MJiiiiieEMX Jierqe .oo,neJIHT:& c.nyqaH co BTo

PlfCIHHMH B3aEMO,neitcTBMMH B MmiiE·HH yxe npoB3aHMO,ne:icTBOBamea 'tiaCTH

uu MH DpOJJYKTOB ee B3aHMO,IJ;eitC'I'BWi. 



JI,mt ps:r.n;a DJiaimpyeMI:JX MccJie·,n;oBamd1 B o6.7IacTH peJmTMBHcTcKo¥1 

s:r,n;epHOH qlH31tiRH OTMe1!eHime OdCTCs:ITeJlbCTBa OKa3biBaiOTC.fi BeC:&lVa ~

N~. 0 ~yro~ CTOpOHU B aTMX MCC~e~OBSHZHX MO~O,KaR DpaB~O, Q6eo

ne1!HT:& )I.OCT'{()qHo doJIDmyiO aqxpeKTHBHOCT:b OTdopa HyJKHbl.X C06biTHtf*J • 

~ YCTaHOBKH CKM-200 DJiaEMpyeTC.fi paspa60TKa H COS)I.aHHe CMC

TeMU raso.BUX MHmeHe:ti c pasJIHqmnv~M HanoJIHeHIDIME npH pammx ,naBJie

HIDIX. 

KoHc TPYJ<niDi rasoBblx MmiieHe:f1, me napa.MeTpu (pasMepu, ,naBJieHHe 

rasa, To.nmHHa cTeHOI<) onpe,ne.n.moTCs:I TpedoBaHRfiMl'! KoHKpeTimX aKc·ne

pHMeHTOB H dy~T BHdpaHH B pesyniTaTe MeTo)I.H1IeCKMX MccJie,noBaHH~. 

2. raso~as:I MKmeH:&-TpeKOBHM neTeKTop. 

O~aKo B oduqHo~ rasoBo:f1 M~rneHH HeJI:&ss:I HadJIID.naT:& Henocpe,ncT

BeHHo OdJiaCTL BSaMMO,neitcTBH.fl Jie.1KaJllYIO BHYTPH M1f!UleHH, a ee BOCCT 

JieHHe DO TpeKaM qaCTMn, BbiXO~mM M3 MHrneHM, npHBO,Il;HT K DOTepe 

! 
f· 

I. 
I 

HOCTH H HHIDoPMaUHH DpH reoMeTpKqecKOit peKOHCTPYKUHM saperMCT~~,Jv~~~." 

Horo codUTHH~). · 

lipH HCCJie)I.OBaHHH MHOrHX R.I1:'3PHHX codbiTHH BOCCTaHOBJieHHeM DOJI

HOH KapTHHbl B3aHMO)I.etiCTBM OK83UBaeTC.fi BOOOII{e HeB03MO]KHUM KaK .. Ha

DpHMep, DpH .PHJieTe .fi,Il;epHI:lX qac TliD; H cpparMeHTOB, paCDa.IJ;a.I0114RXCJ1 B 

od'beMe MHllleHH. K 1IHCJIY HX OTHOCJITCH 6oJIDum:HcTBO :K:- MesoHoB, rHne

poHOB H rimep.fi.Il;ep C lW.nyJIDcaMK ;~0 I+2 raB/ C, KOTOpble HMeiOT pacna,n

HLie npoderH DOp.fl,II;Ka HeCKOJlbKHX 08HTHMeTpOB. 

JI;m pemeHEJI aTo:f1 MeTo)I.H1Ieclteit xpo6Jiem npe.nnoJiaraeTcs:I paspado 

Ka TaKoti CHCTeMU, KOTOpas:I D03BOJWRa 6u ocymeCTBHT:& CTpHMepHH~ (Tp 

KOBblti) pe]KHM 0)1.HOBpeMeHHO B CaM<>~ CTpRMepHOit KaMepe H B MmUeHH Dpii 

:uanoJIHemm ee onpe,neJieHHblMH rasmv.H npn .naBJiemm OTJU[qHI:J.M oT aTMOC-

wepHoro. 1 
l1sBecTHO, qTo npH ocymecTBJleHkjli cTpHMepHoro pe~a ., e 

JmBO llpHdJIHSHTeJII>HOe COO~HomeHHE! gpr:.C1 r.ne E - HaDps:I]KeHHOCT:& aJI 

TpH1!ecKoro noM, cos.naBaeMoro B cTpHMepHoii KaMepe HMeyJI:&CHbiM reHe-

*) ,1LnJi yBe.1J.HlleHIDI aqxpeKTHBHCCTH TOHKHX (no KOJmtleCTBY Beli{eCTBa). 

lVIHllieHe~ HSrOTOBMIOTC.fi BrucyyMime nyqltOBble MOHODpOBO)I.U (HS )I.HaJieKTpH~ .• 

Ka) HQ BXO,ne B CTpMMepHyiO KaMepy H DOCJie Hee. 

*ft)aTo 38MeqaHEe B TO~ HJIH HHOft CTeDeHH OTHOCHTCH K 06a1!HHM 
~H~HM H TBep)I.UM MHWeHHM. 

-llR-



,. 

paTopoM, T- AJIHTeJioHOCT:b 11MJJY.71..b<:a, P - ~a.BJieHHe rasa B KaMepe, a 

C - KOHCT8HT8, KOTOpasr :HMeeT paanyiO BeJ.[lfqHHY ,IT,JJ.f.I. paS.Jilltlln:lX raSOB H J ·. 
. t . 

onpe;n;eMeTCJI, B OCHOBHOM, DOTel-UUiaJ.lOM aa.xwraHWI •. Vl3 3TOrO 000T,'l0tl.te- f 
HMJI BH,IJ,HO, liTO Dpll O,IUUIX ll TeX .He napaMeTpaX .Bbl ·OitOBOJJ..bTHOrO Hcny.m;.;· 

ca (E H T) MOJKHO DOJIYllMTh O,nHOBpeMeHHO CTpHMepHHi-i ( TpeRO.OO~} peJKHM . J . 
B fVJliiiJleHH, co,n;epJKameif ras I H B OCHOBHOM Oc5'beMe KaMepa, HaDOJIHeHHOM l 
raSOM 2, ecJI.H ,n;aBJieHMe B HHX yc~·aHa.B.Tm:BaeTC.fi B COOTBeTCTBHH (Pr/P2=l 
C2/CI) • 0CHOBHOH Oc5'beM CTpHMepHOH KaMepi:I np11 3TOM MOJKeT c5biT:b · S8DOJI-~: 
HeH KaK 06H't!HO HGOHOM, RMeromHM HH3KHa DOTeHD;HaJ.l 3rumi'aHHSI, DpH HOp- , 

Ma.7.IbHOM ,na.BJieHim:, a ,n;a.BJieiDie ra~1a. B Mlmiemr CJ{e;n;yeT HSMemtTI> ( YMeHD- :. 

umT.b) HacTOJI:OKo, l!T061:l c;n;eJiaT:o Hac5mo;n;ae:wuMH (epoTorpa<lJHpyeMI:lMH) o6- h 
pasoBaBnmec.H B Heif TpeKM. . ;~ • 

0'tleBH,IJ,HO, liTO KOHCTpyKTHBHC·e BODJIOI.UeHHe TaKo:a MmiJeiDI-,IJ;eTeKTOpa -~. 

c5y;n;eT onpe;n;eJI.HT:OCR Tpe6oBaHruiMH aKcnepHMeHTa. MoJKHo YKaSaT:o, o.nna- ~ 
KO, oc5m:ae oco6eHHOCTH npe,D;DOJiara.eMoi! KOHCTPYKIJ;HH. )I;u:r TOrO l!TOc51Jl 

TpeKH B ra30BO:a ~~llielm MOJKHO 6HJIO 6I:I. <lJOTOrp~HpOBST:O, ee CTeHKH 

CJie;n;yeT HSrOTOBHT:b liS npospal!HO~ ,n;H3JieKTplllleCKO~ DJieHKH (JiaBCaHa) •. 

HaR60Jiee pasyMHM <lJopMa Oc50JIOllKl1 MHIJlGHll -~ C KOJ1..biJ;e.BUMI1 pe6- ;:.' 

parvil1 JKeCTitOCTH ,C DOMOITUJIO KOTOpH':X ocymecTBJISieTC.fi KpenJieHHe (DO,IJ;Bec- r 

Ka) ee BHYTPH pa6oqero 06'beMa CTpHMepHO~ KaMepi:l, R C BlJIBO,n;BMH Ha 

Topuax A1.I.fi HSDOJIHeHHSI paaJIH'CIHI:liVm rasaMH 6es pasrepMHTK38Jl"'H caMol: ... 

RaMepa. oTK pec5pa llteCTKOCTH oc5ecne'tUIBaiOT TaKllte He06XO,ZJ;IiiMYIO tlpo4HOarJ{r,·' 

· npi! n:::; ==· onpe,lleJISIBTCJI nonepe'!HilMI! pasMepaMII IIY'IKa ·· ~'. 
BsaHMo,llelicTBYJ001l!X 'IBCTI!I.\ (30-50 MM), TaK 'ITO· BHYTpeHHI!lt o61:>eM B coJ 

. , -:1 

IDL Jjas MeH:bllie 'OCHOBHOro Oc5'beMa, SaDOJIH.fieMOrO HeOHOM, KOTOplJIU .oc5ec-' .' 
,i· ! 

nelll1:B8ST BI.JCOKOe Ka'leCTBO CTpHMe.pimX TpeKOB R XOpOIIJYIO TOllHOCT:O !; ; 
t;. ·1 

Tpei~OBI:lX HSMepeHHii. CymecTBeHHhlM SIBJI.fieTC.H TO, 'ITO c5JiarO;n;apJI Dp03- ·1; · 
pal!HHM TOHKHM CTeHKaM,. 3aKJIIOll8IOII:(:aM BeyTpeHHH~ Oc5'beM, o6a Oc5'beMa f/' 
npe;n;cT8.BJUilOT A1.I.fi <IJoTorpacp:apoBaHKg: onTH'lecKH o.n;Hopo.n;HYJO cpe;n;y. ·. t· 

VIs raSOB-HanOJIIillTeJieif MRIIIeH:ti ~ B KOTOpH'.X B DpRHD;RDe MOJKeT 6HT.D 

OcYIUeCTBJieH CTpHMepimii ( TpeKOBHH) pe2101M, MO.xrnO OTMeTRT:O BO,n;Opo,n; ,,·. 

(MOllteT c5HT:b ,n;e~Tep:aif), reJI.Hii, ap:::'OH, KpHDTOH, KCeHOH R HeROTOpi:le •· 

,Iij)yrRe rasl:l. 
0.n;HaKO .Bf:UICHeHHe B03MOJKHOCT•~it KX KCDOJJb30BaHHJi AJI.fi MiiiiJeHeft 

,n;eTeKTOpOB, a TaKllte EHc50p pelltKMa (,n;aBJieHHH) DOTpe6yeT ~ODO~TeJID
HbiX MeTo~eCKHX HCCJie~OBaHHft. 
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r , 

f 
Qqelffi BhlrO,n;HHM SIBJl.ffeTCSI HCriOJII:,SOBaiDie paspa6aT1::lBaeMOH raSOBOH ~' 

MHWeHH-~eTeKTOpa ilpH HSy'tleHHH B3aHMO~efiCTBHSI Ha ~aX pe~HX H30To-~;, 
noB ;nB)l\9 TeX raSOB (reJU'rft, ·Heon), l(Q'l'Opbte liOD0.7I.:&SYIO'l'Ost ;r:I)IJi. HaDOJIHe-·. • 

1001 OTpHM9plt:biX KaMep. BhlOOKaSI CTOKMOC'l':& HSOTODMq9Cllli 'tlliCTI:lX raSOB ·• 

orpaiDftlHBaeT HX HCDOJII:,SOBaHHe B Ka'tleC'l'Be HaDOJIHHTeJieH 60J!l)IIJliiX CTpH-! · 

MepHbiX Ka.Mep. 

TaR, TOJ!l)KO npn o,IWoM aano.mremm: nyTeM npo,n;yBa KaMepu o pa6o- , 
'll'IM o6'1eMoM .-v I M3 Tpe6yeTcSI He MeHee IO M3 rasa, 'tlTO, HanpHMep, ·! 
B CJIYl.lae e COCTaBJISieT CTOHMOCT& CBUWe 60 T1::lC.py6Jie:f.i. .i 

Cos~arme OOJ!l)WOH CTpHMepHOti .KaMepbi, SaDOJIH.fi9MOH nyTeM OTKa'tl

Kvi, MOrJIO 61:l yMeHLIIJHT:& saTpaTbi Ha raa, HO npH 3TOM SHS'tlHTeJmHO yc-
;. 

JIOJKH.fl9TCSI KOHCTPYKUHSI TaKOH KaMepbi H cymecTB9HHO BOSpacTaeT 0'1'011- 'i. 
r:;.' 

W.OCT:& ee HSrOTOBJieHHSI, DOCKOJI:&KY OHa ~0~\Ha BU~ep~aT:& ~BJieHHe 
'1-

~0 I aTM. fi 
C yBeJIH'tleHHeM paaMepOB KaMep.bl 3TH Tpy;n;HOCTH 9CT8CTBeHHO ycyryc$.:: 

JlfflOTCSI. . · t: . 
TrutHM o6paaoM HanoJIHeHHe p.:tapa6aTuBaeMo:f.i raaoBo:f.i MHme:rm: pe,IJ;IWMt'.· . . '• 

H30TODOM DOSBOJISieT COKpaTHT:& pacXO~ Ha 3KCDJIYaTauHID yoTaHOBKH B 

~eCSITKH pas. 

3. CTpVIMepHM KaMepa C BO.UOpO.UH<rf1 TpeKOBOM raSOBO:f.i iVIlmleH:&IO. 

VIs nepcneKTHBHI:lX MeTO,n;H'tlec:ttn paspa6oToK, :Heo6xo,zr,mvrocT:& KOTO

pux MOJKeT 61:lT:& BUSBaHa HaCytnHhlMVI Tpe6oBaHH.fiMH 3KODepHMeHTa, OJie;cry-· 

eT EH~eJIHT:& COS~aHHe CTpHMepHOH KaMepbi C BO~OpO;n;HOH raSOBOH MHWe-

H:&IO, B KOTOpO:f.i OCYlll8CTBJI.fleTCJI C rpHMepiru.ti ( TpeKO.B.biH) pe]KHM. . 

,llJm 60JI:&IIJHHCTBa 6y,I(yll{HX 3K·JDepHMeHTOB TaKaSI YOTaHOBKa MOrJia 

611 ycnemuo KOHKypHpoBaT:& c paapa6aTuBaeMilMH ceiNao B p~e Jia6opa-
TOpHi1 BO~OpO,I(HI:lMH CTpHMepHbiMH KaMepaMH*) • . 

BHe,rrpeHHe B npaKTHI\Y 3KCD8)HM9HTa BO~OpO~HHX CTpHMepHHX KaMep _' 

BCTpe'tlaeT Ha CBOeM nyTH p.fl)J; npo1jJ1eM. (KpOMe OOHOBHOit Dp06JieMbt TI1Ha, ~·:.: 
KOTOpaSI IlpaKTHqeCKH yJKe pemeH~: . . t i 

., 

*>rro-BU.n;HMOMY HaH6oJiee ~JI,3Ko npo,D;BHHYJiac:& B aToM Hanpa.BJI·emm 

rpynna Popoaxa, KOTOpaSI ony6JIHKoBana He~aBHo pesyJ!l)TaTH MeTo;n;tftleo- · . ' 

KHX HCOJI9~0BaHH:f.i MO~eJIM BO~OpO~iOH CTpHMepHOH KaMep.bl paaMepOM 

(26x2Ix9 CM3) /I/ 



a) .1J.n.R: ocymecTBJieHRFI CTpMrvepHoro peiKinVa BHYTPH BO,II;OpO.n;HO:ti· 

C TpMMepHO:ti KaMepbi Heo6XO,II;MMO CO 3,IJ;aBa T:& ,IJ;aBJieHHe H}DKe a TMOCqJepHOrO ~ L. 
l 

8TO o6c TOJiTeJU»C T.BO YCJIOIKiiSieT n_r:o6JieMY KOHC T.PYM,POBalmJi M MSJ:1QTOBJie- j" 
HRFI 1\a.Mep 60JI:&IDOro 06'1eMa Tpe60B8HH.frl\IM He06XO,II;HMOH JKeCTKOCTH :a· npo~~; 
HOCTH. B TOJKe B.PeiVJI yBeJmtiei-me pa3MepOB KaMepbl Heo6XO,n;HMO ,lJ,1lf.[ o6ec-.l' 
neqeiDIJI xopomeif TO'tiHOCTH TpeKOBbJX H3MepeHHiii:, T .K. nocJie,IJ;HSUI 3aBHCHT 1 
OT ,nJII1Iru TpeKa B KaMep~e*) • . . ! 

6) Ka"tJeCTBO CTpRMepimX TpeKOB B BO,IJ;Opo.n;e DOJIY'tl8eTCJi HI13KHM, . ·1. 
'tJTO npHBO.n;HT K yxy.n;meiDIIO TO'tJHOCTH l13Mepemm yrJIOB .BI:l.JieTa H Mrv'.DyJI:&- . 

coB. B npe,li1IaraeMOJI pa3p~60TKe s~.nopo,noM np11 noHI!lKeHHOM ,naJ3JleHII1!. ~ 
HaDOJIHJieTcSI Jlliili.I:& He6oJI:&masr no o :5'1eMY rasoBasi MMmeH:&, a caMa cTpi1Mep-, 

r 
Hasi KaMepa HaDOJIHJieTC.FI HeOH-reJLiieBOia CMeC:&IO (HJII1 reJIHeM) DpR 8TMOC- : 

!IJepHOM .n;aBJieHHH, 'tJTO o6ecneqHBa3T xopoiiiRe cTpHMepHHe TpeKH B 6oJI:&
moM o6'1eMe. 

AHa..1Il13 pe3yJILT8TOB pa60Tbl/I/ DOK83biBaeT, ~TO, HanpHMep, DpH 

B/B mmyJI:&ce ,I:f,lrnTeJI:&HOCT:&IO 9 HC13K, C03.n;8ICI.UXIM DOJie 35 KB/CM, MOJKHO 

DO.nyt!HT:& CTpHMepHll:ti peDM O,II;HOBpeMeHHO B ~e.Tlli'W npH 8TMOC<fJepHOM ,IJ;aB

JieHHH H B BO,II;Opo.n;e DpH ~eHKH 0,4 aTM. (c He60JI:&IIIOi npHMeC:&IO CH4 
..- 5· ro-3). · 

Bo3MOJKHO, B npHHUHne, HCDOJ~30BaHHe pa3HHX reHepaTOpOB ~ 

DOJIY'ieimSI CTpHMepHUX peimMOB B fiOOIIeHH H KaMepe. 0,IJ;Ha.KO TaRO! nyT:&, 

cymecTBeHHo YCJIOJKHHT KOHCTPYK~> YCTaHOBKH. 

*>oum6Ka B HSMepemm: HCIIY.~ca 7/- L-~.s, 
yrJIOB A B - L -o.s (eM. HanpHMe.J'21) • 
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3 YcTa.JIOBKa. c l!Cl1JUWBo.n;opo,gao_n MHrueHl>ID .nnsr 

,£TPMMepaotl rta.Mepor CI\M-200 

npoeKTOM cos,n;aHHR ycraaonKw CKM-200 npe.nycMaTpHnae:rcsr we• 

noJib30BaHHe BHyrpvt ee paeioqero c~Ci'f,eMa :~~m.n;KoBo.n;opo.n;Hott MwmeHH, 

liTO Hatmoro pacmHpSieT ue TO,I(HlJeC:r:J.'Ie B03'MOltHOCT'VI YCTaHOBKH, ,n;aBaSI 

B03MOJICHOCTl>·H3yqaT:D "31IeMeHTapHhe" B38.HMO,n;eiCTBHSI Ha npOTOHe. 

Pa3Mepht BaKyyMHOrO cocy,n;a C l!CH,D;r:HM BO,I(OpO,D;OM: ,IJ;HaMeTp 80 MM, 

.I(JIHHa 800MM • 0H pacnOJiai'aeTCJI Ha paCCTOJIHHH 400MM OT 

nepe,naero Topna 2-X MeTpOBO~ CTP'V!MepHOM KaMepht C TeM, \lTOCiht 

Ciumt BM.nHht rpeKH 3apJilll:eJIHbiX qac'I 'VIU, BXo.nnmHx B MmneH~>. ){eram1 · 

Mt-nueml[, naxo.nRmHecJI BHYTP'VI 3JieK'I·po,n;aott C'VICTew KaMephl, ,n;oJIJCHht 

Ciur~> ¥I3rOTOBJieau ¥1:3 ,n;¥I3JieKTP¥It~ec KHX MaTepRaJioB. SanoJIHem{e M'VI

meHH Bo.n;opo,n;oM ¥I no,n;,n;epJKaHHe ee B paeioqeu cocroJIH'VI'VI ocymecr

BJIJieTcSI C TIOMOmM:> X01IO,IJ;'VI1Il>HO~ re.30BO~ Maiirn:Hll ( JITM), pacnOJIO;_ 

XeHHO~ B aenocpe,n;CTBeHHO~ 6JIH30CT'VI OT MHmeH'VI. TipH KpaTKOBpeMeH

HOtt paCiOTe ,IJ;JISI TIOTIOJIHeHHSI MHmeHJI: BO)(OpO)(OM ( ceaHC He CiOJiee 

5 qacoB) B03MOZHO 'VICTIOJil>30BaH'V!E reJIHeBoro peKoa,n;eacaropa. 

.. 

,,., 

YcTaHOBKa c JCH,n;KOBO,n;opo,n;ao~ MHmeH~>ID ,noJIEHa CihtTl> noJIHOCTl>D 

aBTOM8.TH3HpOBaHa )J;JISI 'tlero OCHOBF.lle paeiO'tlHe XapaKTepHCTHK¥1: ee 

paeioru Ciy,n;yr BbtBe.n;eau aa 3BM TPJ.-I. Bee 3JieMeHTht ycraHOBKH pac-
i ;\ 

Ha 
noJiaraiOrcsr cnenHaJI:DHO~ rpepMe y Marmtra CTI-4I. ,. 

B HaCTOSimee BpeMSI TIO,l(OCiHaSI no Ha3Hattemu:> 'VI KOHCTPYKUHH 

MHmeHb C03,l(aeTCSl ,I(JISI CTpHMepHOtl ltaMepht "Pe30HaHC" • 

TIO-BH)(HMOMy, B KOHCTpyKU'VIH ca.MOtl MHWeHH o;eJieCOOCipa3HO HC

TI01I:D30BaTl> HeKOTOplle 3JteMeHTht pa3pa60TKH /!J/• 

-122-



TI M T E P A T Y P A ( K pas~eny X) 

1. F.Rohrbaoh et al. Nuol.Inst::-.Meth, v.111, 485 (1972) 

2. C.M.Fisher CERN 67-26 !1, p.25 (1967) 

F.Villa, Proo.Int.Conf.on Instrumantation in H.E.P., 

p.115, Fraaoati (1972). 

3. n.B.ronoBaHOB, B.TI.Ma3apCKH~t.·oHHM PS-8602, ly6Ha (!975). 



s a 

ll ... /'. 

XI. ttETHPEX3JIETCTPO,~HA.H CTPMMEPHAH KAMEPA. 

. . 

fipVI paoOTO CTpVIMOpHOM ItaMepbl IIY'tiOK YCICOpeHHbiX tiaCTltlU OC5bltiHO 

nponyCI\flOTCH B~OJI:b ee 60JI])lll0~ OCltl, JIIt160 BC5JIH3Vl Hee, 'tiTO BOC:&Ma me- ' 

JI6T6JI:OHO ~JIH COXpaHOHit1fl 1130TpOITHOCTltl xapaKTepltlCTHK It8M6pbi KaK ., 

~eTOKTopa qaoTnu, oco6oHHo, ecnit1 BHYTPH KaMepbi paonoJiomeHa Mit1llleH:&. • 

B 06LIQHOi1 TpOX83l6KTpo;nHOi1 KaMepe (pHc.4K) Cp6~HVIti 8JIOKTpO}.l; Ha~o- ·f: 
;nMTCH KaK paa nooope~HHe ee pa5oqero aaaopa, qTo 6y~eoTneHHo y:neJiltl~. 
Q1'iD80T OO~OpiKClHltlO BOillOOT:Ba D p~itOHO TIY'tiK8 Vl OCJIOlKHHOT ero TpaHOnOp- i 

TMPOBKY K MltllliOHVl, I<OTopyiO npltlXO~VlTOH pacnoJiaraTI> :B O}.l;HOM 113 OTOOK 

I\8MO pi» • 

Paapa<5aTbll380M8fl QOThlpOX8Jl13KTpO~H8fl OTpVIMepHafl KSMepa 0 ~:ay

TIOJIHpHbiM ~lr..myJI:f>CHblM m~T8H¥'IOM C:3o60~Ha OT 3T)'IX HO~OOT8TKO:B. KaMepa 

co;nepmVIT ;n:aa 11 30MJIHHbiX 11 Vl ;n:aa 3biOOKODOJII>THblX 33lOKTpO}.l;a, oepe~)'IH8 

aaaopa MO)Jt;nJ' nOOJIO;nH:m.m MOil~OT 6blTI> HCnOJII>30B8H8 ;ll;Jlfl 1100T8HO:BitH 

?H1IIIOIIVl :BHy~pltl tiYBOTBMT6Jl:OHOrO 061>eMa • fipH H8JIH'tJl1)'1 J18:B08HO:BblX OKOH 

oo;n;epn't8HHO DOl.qOCT:na no nyqKy MOlKHO O:B60TH K Ml1HVlMJ'MY • YCT8HO:SK8 

MVllliOHI1 :B UOHTpO 60JI60 6JiaronpviHTH8 Vl no TOti llpl1'ti)'IH6, 'tlTO 3JI6KTpM

qeCKl1~ nOT6HUM8JI oepe~HHbi 3830jm 6Jil130K K-HYJIIO. 

;llJIH o6ecnetJeHHfl HopMaJI:oHOl1 0 pemHMa pae5oTu 'tleTblpexaJieKTpo;n;Ho~ 

1\aMOpbl Ha ee BblOOKODOJII>THbie 3Jlt1KTpO;n;bl H606XO;ll;~MO OHHXpOHHO ll0}.1;8-

D8TI> paBHHO 110 aMnJIHTy;n;o H ;nJ!Vl~~OJII>HOOTH :BblOOI~ODOJI:OTHbiO mmyJII>Cbl 

npOTltlDOIIOJIO)J(HOW IIOJIHpHOOT)'l. 

<DopMlllpo:naHMe TaKl1X MMnyJII>c:o:a npe}.l;IloJiaraeTOH ocymeoT:aHTI> o 

noMo~I>IO ;n;nynoJIHpHoti wopMHpyiOme~: JI.l1HVIH (p11o. 4K2): ;n;:ayx KoaKol1aJII>- · 

HbiX JlMHl1M 0 06~VIM KOMMJ'T8TOpOM-·paapH;ll;H)'IKOM (0 3JI6KTpO;ll;8MM - I), 
paonoJimrceHHOM :n repMeTVIaVYpo:naHFoi1 KaMepe (2) aanoJIHeHHoti anet~aaoM 
~mH oro OMeo:oiO o aaqToM no;n; ;n;arJieH)'leM ;n;o 20 aTM. Ha ope;n;Hze aJieKT

po;n;bl JIVYH)'IM (5) qepea repMOTV13MfOB8HHI»O pa31>0Mbl (3) )'! aapH~biO 
OOIIpOTHBJIOHHfl (R 3 ) no;naeTOH :BbiC OKOO HanpHliteHltle ll.JJYX IIOJIHpHOCTeti 

(;tPJ.l), .. 0;7J;)'IH8KOBHX no BOJIH'tiVYHe. 061>0M Mem;n;y DHyTpeHHHM 33l6K']p0;7J;OM 

JIV1HHti (6) V1 BHOlliHV1M (4) T8I\lKO ropMOTV13HpyeTCfl H 38llOJIHfl6TOfi ~)JIOKT-. 

pVItieCKH npotzHbiM ;n;lllaJIOI\TPVIKOM. 3apH;n; cl}opMHPYIOll.leti JIHH)'llll npe;n;noJiarae . 

CH llpOV13BO;ll;VITI> OT ;n:aynoJIHpHoro reHepaTOpa HMIIJ'JII>OHOrO aapH;n;a .(r~3) \, 

KOTOpbl~i aeo6xo;n;t!M ;nnH no:n11meHIUl :nLrxo;n;Horo HanpHlKOHVIH ;n;o pa6o'tlero ' 

ypo:aHH ±(250-300)Kn. B HaOTOflll.lee :apeMfl Hay'tlaeTCH :aoaMOEHOOTI> ~onoJIIi 
ao:aaHlllH n r~s no:a11maromero peaoHaHcHoro TpaHo~opMaTopa. Ytil1Tunan 
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o6CTOfiTOJI:&CTDO, liTO ClOCOJIIVTI·Ia.H DOJIVI'111Ha aMITJI11Ty;zul Tpoc5yOMOrO DbiCO

I\ODOJI:&THOrO VIMITYJI:&Ca ;ll,.J'Ifl In~TaHVIfl lJOTblpexsJIOKTPO~HOW I\8M0pbl. D ~Ba 
paaa MOH:&Ille, '10M 7.4Jifi TpeXSJIOI\TpO~HOM np11 panHhiX liYBCTD11TOJl:&HbiX . 

o6:&0M8X, MOliCiiO paClJt1TblB8T:& Ha ~OpMt1pOBSHJIIO TSR11X l1Ml1YJ1:&COD.O no

MOIU:&IO ((JopMli1PYIOI.UJ.1X JII1H111M, aapfliK36MblX OT ~DYITOJiflpHoro 11CTOlJHJIIK8 Bbl

COIWrO HanpmKemm ITOCTOflliHOrO rOI\8 • ilpJil STO.M MOJKHO Om111~8T:& t lJ'TO 

sa~epmRa n cpac5aThi:BaHl1Jil Tai\oro reHepaTopa c5y~eT onTIDASJI:&Hott, a sTo 

cymecT:aeHHO YJIYliilll't1T TOliHOCT:& n)l-'1 npo:ae~eHl-'!:vt 110HJil38~110HHblX 113Mepe

HVIti B KSMOpe. 

B paooTe I 1 I OhJJIO oTMelJeHo_, liTo aa~epmRa BblXO~Horo 11MnyJI:&ca 

c]opM11PYIOI.UOti Jll-'!Hl-'Il-'1, sapnlKaeMofi OT 110'10lJH11Ka ITOCTOflHHOro HanpfllKOH11fl 

~0 !00 KB, COCTaDJIHJia DOJil1'111HY 25~30 HOOK. Ha OCHOBO l13YliOH11fl xa

paKTOpVICT:vtK STOi1 Jil-'!Hl-'111 c5b!JI8 pa,;pac5oTaHa T6XH11lJeOK8H ~OKYMOHT8UV!fl 
J 

111 Jll3rOTOBJIOHa ~BYfiOJIHpHaH clJop~nrpyrontaH Jll-'IH11H, paC'111T8HHafl Ha aapH;D; 

OT DhlOOKOBOJI:&TI-IOro Bb!l1p~M11TOJIH Hanp.HlKOHMeM ~0. ±!25 KB ~Jifl paOOTbl 

o liOTbipexsJie!_<TPO~Holi cTpl1MepH_o~ I\aMepoi1. b noMoml>ro aToti wopM11pyio

mei1 JI11HVJ11 npe~onaraeTCH 1-'ICCJIO~O:BaT:& pac5oTy lJOTUpeXSJIOKTpO~HOM Ka

Mepbl VI caMoti ~nynoJIHpHoti JII1HJill1 c ~eJIDro onpe;o;eJieH:vtH pac5olJero :aap111a . 
Ta KaMepbl. 

CTpyRTypHafl cxeMa WYHK~MOHVJponaH11H liOTblpexaJieKTPO~Hoti c5blcTpo

~etioTnyiometi KaMepbl npl-'I:ae~eHa Ha p11c. 4K3. S~ec:& CK.- cTpiDJepHafl 

KaMepa, <LlJI - ~nynoJIRpHafl wopMl-'Ip,yromaH JI11HJIIH, rt-m.- rene paTop l1Mny 

. ca aapn~a, BB - nblcoi~onoJI:&THblti :tiCTOliHl-'IK, C - c~~1HW1tlJIJifl~JtlOHHbliii 

cqeT'111K, CY - cJIIcTeMa yrrpanJieHVIH, rBL'IS - reHepaTop :ablcoRonoJI:&THhiX ·· 

IllMnyJI:oco:a a any eRa, rr - raaroJI:&;~ep, MK - MeMc5paHHb1ti Ro~ompecoop, 

C~P - c~IcTeMa ynpa:nJieHvtfl <lJoToperlllcTpaTopoM - ~. 

;ZJ,Jin YJIYliillOHVIfl npOCTpaHCTBOHHbiX xapaKTepl1CT:vtK CTp:TtlMepHOH KaMe

phi, I10BhllliOHit1fl paapeWOH11fl I1 TOlJHOCTIIl JIIOH113a~110HHblX 113MepeH111ii npe~ 

Jiarao TCH DBOCTl-'1 YC1t1JI11TOJID RPKOC~~l'I l130c5pameH11fl - YH, paapac50TKY KO

Toporo ueJiecooc5paaHo ocymecTnl1Tl· l"Ia rsaae T:aep~oTeJI:&HblX ;naT~niiKo:aP~3 
!'t1JIIII Mvmpoi{aHaJI:&HLIX yMHoml1TeJie1ii / ~I. KaK CJielJ.YeT MS ~aHIWX. pac5oT/!. 

l1pl1Me HOH¥16 ':{)f. C KOS<.pqll1~~6HTOM YCI1JIOH11H ""' !03 l103BOJI11T npol'I3BO;D;I1T:G 

perl1CTpa~1110 CTP~!iMepo:a BTpoe MOH:Oruero ;D;l18MOTpa 11 Ha nopn;D;OK KOpoqe ~ 

.I 
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XJ.T. PEJKIDA 3AITOMiffiAHvrJI ;e CTI'HMEPH03 Mr!lEPE. 

B.3xap.n;TOM I 1! 6wro n~Jxasauo, t~To B cTpMMepuon Ka.Mepe 

MO:l!CHO sanoJ .. nmaTI> TpexH tracTMU 11: saTeM cpoTorpaqmpoBaTI> HX qepes · ., 
uecKOJII>KO Ml1:JIJil1:CeKyH.n;. IIp11: 3TOM o6bitrHoe BpeMSI na.MSITH KaMepu· 

( BpeMSI tJYBCTBJ.iTeJII>IIOCTH) npaKTlttJeCKH He Ji3MeHSieTCSI Ji OCTaeTCSI 

paBHI:lM uecKOJII>KHM MMKpoceKyH.n;a.M •. Taxoe sanoMMHanMe c noMOII{LXl 

npe.n;mAnyJI~>ca·n03BOJISieT nponecTM 6onee no.n;po6Hhlt1 auan11:s co6hlTHSI 

c no.n;KJIK>tJeHHeM 3BM H nocne TaKOI'O aHaJIH3a npRmmaT~> pemeHHe o 

perHCTpaUJ.iH ( sanycKe KaMepfi) • IJ·pH npaBHJILHO Bbi6paHHOti MeTO,JJ;HKe 

8.HaJil138. H OT60pa C06blTHt1 CHCTeMa. C 3aiiOMHHaHHeM Ha npe.n;m.myJil>Ce 

MO~eT yBeJIHtJHTl> CKOpOCTn Ha6opa CTaTHCTHKH Ha nopSI,D;OK.le~CTBH- ·. 

TeJI~>Ho, nycT:& MaKCllfMaJI:&HaSI cxopocT:& pa6oTbl .Ka.Mepbl paBHa IO cpoTo

rprupHti sa r~llfKJI. PaccuoTpHM o6bitlHt:Hl pe:amM pa60Thl Ka.Mepu, xor,n;a 

3 xcnepvnJenT pacctmTaH Ha noHCK pe.n;x11:x co6biTHiit (A). Tor,n;a np11r 

"HOpMaJI:&HOM" OT60pe_ C06biTHt1 C n~•OII{:&K> 6~CTpon 3JieKTpOHHKH 

( uanpHMep, sanycx OT Be ex MHoro·~acTHtJHblX pacna.n;oB) no.n;anJistromee 

tJHCJIO 010TOrpruflHt1 ( CKaXeM 99%) 6:{)r,yT OT cpOHOBLIX npouecCOB (B), 

KOTOpble 06T:ltJHO TaR MMO OTJIHtJ8.i>TGSI, tJTO C nOMOII(LIO. 6blCTpOti 3JieKTpO-· 

HliKH HX pas.n;eJIHT:& HeB03MOltHO. O.n;HaKO B npHHUJ.ine B03MOJCHO Bb16HpaTl> 

TaKHe reoMeTtmtreCKHe H KH~eMaTHtJHCKPre, KOHqmrypau;HH BTOpHtrHhlX. 

tJaCTHU, KOTOphle B03MO:IJCHhl, HanpviMep, TOJI])KO ,IJ;JISI pe,IJ;KOrO npOJ.leCca 

A. Taxon aHaJIH3 c npe.n;BapHTeJI~>HRM onpe.n;eJieHHeM KHHeMaTHt~eCKHX 

XapaKTepHCTHK tJ8.CTHU Tpe6yeT HCDC•JIL30BaHHH ro,n;OCKOOHtleCKOtl CHC

TeMbl Ha nponopiJ;HOH8JibiHlX Ka.Mepax H o6pa60TKH .n;aHHUX Ha 3BM. . 
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"ITpoeKT pasBHTEH H aBTOMaTH~ ycTaHOBKH CKM-200 

Ha I976-I980 ro~" cocTasxeH ( no pas~axaM): 

pas~eJIH I ' IT - OKOHOBHM a. 0. ; 

pas~eJIH ill, YI-IX,XI - AcTaxOBLIM A.H., BOJIOJzytJU~M B.)l., 

rJia.roJieBoii H. C.' Km.nmciGIM H. VI.' MaTIOWHHHM A. T. ,MaTIDI.llHHllM B. T.' 

IdycyJLDMB.H6eKOBHM x.:ar.' HyproJJtmmM H.H. H XopBa.TOM A.; 

· pas~eJI IY - .1IyKcTHH:&meM IO. ; 

pa3~eJIH Y - 0KOHOBHM 3.0. H .KoposoBHM C.A.; 

pa3~eJI X - JlyxcTmwneM IO. H 0KOHOBLIM a.o.; 

pas.n;eJI XI - JlyKcTHH:&meM 10.; 



EcJIM TaKast CMCTeMa MOllteT cpe.doTaT:& IOO pas sa ~MKJI M oT6po- . .i 
CliT'b 90 C06h1Tli~ B, H.neHTliqJtu~:v:pOBaHHhiX C xopomen ,IJ;OCTOBepHOCT~D, 

TO Ha IO <lJOTOrpaq,liitt, noJiyqeUHllX 3a UMKJI dy,naT He "eCTeCTB9H'RM'' 

CMeC:& ~ .f-~, a OdoranteHHaSI HyJ:HhtMH A COdhtTIJ!SIMW CM90lt ~ +{J{~ 
.l(JISI nepeXO,D;a Ha pe:m:HM SaTIOM1(HaHMSI He06XO,I(MMO - COS,I(aT:O TOqHyJO 

H aBTOMaTMqecKyD CHCTeMY MSMepeEHSI M peryJIHpOBKH BpeMeHH TiaMSITM 

Xa.MepDI H .n;osMpOBKM npHMecen ( c .. ~. CKrPK) - paspa6oTaTL dhtcTpyD 

BhlCOKOBOJILTHYD CliCTeMy npe.n;MMnyJ,:&Ca ( CKOpOCT:& I00-500 ru), 

- COS,IJ;aT'b CHCTeMy nponOpUHOHaJILERX KaMep H .n;eTeKTOpOB C M,IJ;eHTH~H

KaUHen qaCTHU ( HanpHMep, 3JieitTpOHOB, MJOOHOB, Il-MeSOHOB H T.,IJ;.) 

cnoco6Hux B TeqeHHe I~2 Me Bhl~eJIHT:& HYXHoe co6uTHe. 

CHcTeMa rasoo6ecneqeHHSI H KCHTPOJist rasoBoro peXKMa KaMephl 

TI03BOJIHT peryJIHpOBaT:& no~aqy HeC6XO,I(HMHX npHMecett. C03,I(aHHe CBepx-
' 

6~CTporo HCTOqHHKa npe~KMnyJI:&Ca MOXeT 6UTL CBSI3aHO C HeKOTOphiMH 

TeXHHqecKHMli Tpy.n;HOCTSIMH, XOTSI OTIIOCHTeJI:&HO HeBbiCOKast 8.MIIJIHTy,IJ;a 

npe.n;HMnynLca ynpomaeT npo6JieMy. O.n;HaKo pemeHHe o BHe.n;peHHK pexHMa 

3ai10MliHaHHSI Ha KaJ~epe CKM-200 CJJe.n;yeT npHHHMaTL TOJILKO B TOM cny.:. 

qae, ecJIH pacqeTht no KOHKpeTHOMY npe.n;noxeHHD 3KcnepHMeHTa noxaxyT, 

qTO BOSMOlltHO H3rOTOBHTl» TaKOtt TpMrrep H MHKponponeccop HJIK:~!JPO-. 

rpauuy 3m&, KOTOphte CMOryT 3a I-2 MC npOBeCTH npe.n;BapHTeJI:&Hhln aHa

JIH3 C06hiTliSie 

liHTepaTypa: 

. 1. V.EcKardt. DESY 70/60,. Hamblll:'g, 1970. 


