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PedJopaT 

OmtoaHa aBTOHOMHa.f! CllOTeMa :s cTaH.n;apTe KAM.AK ;rvt.A: MOfl~Top~!"'!! 

saiJ,MM aRcrrepHMeHTOB Ha cnewrpoMe'rpe I{JJ.COr-IM. 

CncTeMa rrepno.n;HtieCim perMcT:;xapyeT MH'l'erpaJI:&HNH C'tle'l' Q 
I 

10 )J;8T8RTOpOB Ol16KTpGM6Tptl, SHB'DIUlei 80'l'pOHOMl1l!8CltOrO Dp~fv!~Hl\;,· 
' '\1 

l1 OCYllleCTBJIR8T 8BTOM8Tli'ti8CI\Mfi o•r,3pT/CTOII 8H8JIHS8TOpOB B 88:Blt0~~ 
MOOTH OT HHT8HCHBHOCTH rrylii{8 HetlrpOHOB • 

Pa6oTa BbtiiOJIHena B JiooopaTopi1JJI tre:MTponnotl ~HSHRR • 

. , 
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MHorOllJI8'18BO~ HefiTpOHIIbi:&i: OIWKTpOMeTp 06paTHOtl reoMeTp~H f 
l{).LCOr-I /I/ rrpe;n;HaSH8'l8H lVISI nooJre;n;oBaHM.fi OTpyi\Typhi H ,n;nHaMJAK~L 

":k~~: 

I\OH,IJ;8HOlipOB8HHblX cpe;n; 11 .fillJIHSTO.fi O,IJ;HHM lf3 YCTpOtiOTB, Jipe;D;li88Ha.e 

'lSHHhiX ,IT,JI.A: pa6oThi o HOBbiM MOJ.UHbiM peaitTopoM MBP-2. 

C nepexo;n;oM fla HoBuli J)eaR'.rop pacrn:up:JJTO.f! Rpyr ((lESRl!eORH:X sa

;n;a't! 11 TipO:M30M,ll;6T 3H8l!l1'l'8JII,J:106 YDOJI!<f't!8HJJ6 IIOTOK8 l1HC~OpMaiJ;l1li, liTO 

TIOTpe60B8JIO MO,IJ;8pii:H38I~Ul1 ICtU\ M8XIlHM't!eCRHX, TBI\ H 8JI8R'l'pOHHUX 

oHoTeM oneRTpoMeTpa. B •mc'11HOOTB • cyij.\ecTByroume aBTouoN!nua t:\nei~'l.'

poHHble CUOT81\1H ,IJ,JI.fl perl'!O'lTlDD;k1lil CJI8It'l'POB, yrrpaBJISlJliUI Rl1H6M8'l'l-HtQ:tt/2/ 

11 yrrpaBJieHH.A: · cpMsn't!eCI<MME napaMe'.r)aMn: erccnepnMeHTa saMewnoTca . ol1 o-

' T8M8Ml1 B OTaH.n;apTe KAMAl{, CB.fiS8HllhiMl1 0 MaJIOfi 8BM, ItoTvpa.fl kiMSe'l' 

OB.!18:0 0 Bbl't!HCJ!l1T8JI:OHIDI1 fX8li'l'pOM. 'raRo:M: IIO;D;XO,IJ; I\ pemeHMlO 38).1;8'1 

o6opa li 06padOTRl1 ,IJ;8HIII1X ll ynpaB.'I8HM.A: 8IW118pMM8HTOM .FIBJI.fi8TC.fi QT8H-
' ·.:f.: 

;n;apTHbiM ;rr;I.fi HOBOro 113M8pl1'1'8JI:OHO-:J11't!l10Jll1T8JI:DHOrO 1J.8HTpa, OOSJ];a:Q~e~ 

MOro M.f! l1EP-2. ; . 
. lr .. : 

Mo;n;epHl1Sl1pOBaHHa.fi SJIOICTpOHIIi3.f!. 't!80T:D OTI8RTpOM8Tpa RJ(OOr-lJA 

BRJIIO't!88T B oe6SI B008Ml> ItpefiTOB K\f'JIAI{ n8DM THIIa. P P ll/20(p:LtO.I). 

lieTorpe :Kpetl-Ta no;n;coe.n;:m-rmm uerroo:9e.ncTBeHHO R o6meM nrnne Ma.1Io:l! SBM: 

BpeMeHHble aHaJIMaaTophi ( Icpe11Tll I, 2, 3) n BBOWBhiBo.n; aHaJioro:al:lX ll 
' . 

IJ;11!flpo:ablx on:rHaJioB yrrpaBJieiin.A: n: IOHTPOJI.f! ( ItpeRT 4). Bxo,n;Hhle HeOTaH-

;n;apTHble 6JIOIW, BhiiTOJIHeHHHo B KOH J'l'PYRTHBax KAM.AK, rroMentaiO'l'OSI :a 
Kpe:M:Tax 7, 8. ICpei1Thi 5 n 6 nMeioT .JBToHoMHoe ynpaBJieH:ae: MOlU1TOpHan 

cMcTeMa n: onoTeMa MexaH:IJlqecRMx npepniBaTeJie:tl IJy't!Ra, 

CJI03KHOOT:O IIOCTYIIBIOil{O iT CO CIT 9ItTpOM8Tpa. HHcpOpM8D;lili ,.n;e~aeT ije06 ... 

XO,IJ;l1MblM TipRM8H8HMe opaBH11'11 8JI:DHO ITpOOThiX ope.n;OTB R8.l!60'l'D8l:{HO:f.i Cm;eH

RH pa60TOCIT0006HOOTR OII8I\'rpoMeTp9 H ]l;OCTOBepHOCTH UOOTynalOI.Hett 

:vm!flopMall;l'ln BO npeMSI eH:crrepHMeHTa. 
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Ha npaitTlUte xopomMM cnooo6orv oRasaJioJI nepno~tieCimtt Itoil'I'POJI:b 

MHTerpaJI:bHoro otieTa ( B orrpo,l~eJieHE oM .n;Marrasoue sHepnm nef1TponoB) 

0 OT,II;eJI:OimX ,n;eTeitTOpOB • Tare K8K :E npon;eooe aHaJIMSa BpeMeHM liiPOJieT8 

MOITOJI:OSyeTOJI OOJI:OlllOe KOJ!Ji1'10CTBO 8JI8RTpOHHOfi annapaTyphi, BLI,n;aqa T8-

IW!t MH~OpM8URM 8BM He ,IJ;88'1' JICHOC'IM 00 MCTO'tJHMite OllllH)RU, lloaToNry 

6wra pa3p800T8H8 aBTOHOMHBH MOIU1'I OpHaJI 0Ji1CT8M8. l(OMriJIOIWIIUH H8CT

po:t1Jta MOHMTOpHOH ClWT8fJ!bi or:rJia 11}K,Bf.\TI;~Ha B 1977 ro.n;y l1 B 19'/S rolJY 
i 

6wra MOIThiTaHa co crrei{'l'poMeepoM KJ .cor-n ua pemtTope l1EP-3D. KpoMe 

OCHOBHOH 38,IJ;8't!M. OMOTeMa OlW38JI80:t. y,n;OOHO~i ,If)IJI ITpOBepitl:t l'l ltaJhH1poa ... 
i ' 

. Rl1 OIIeRTpOMeTpa .U:O H8'tJ8J!8 DI\OriGpi'M8HT8, B T8IOK8 ,II,JIJI npe,n;BUPJ1T8JI:OHO:ft 
I 

o~emm pesyJILTaToB. 

0ITl108HM8 0JIOR-CX8MH MOHMTOpHO:f.t O:JiiCT8Mhl (pM.c,2) 

MOIU1TOpHaJI CMCT8M8 BHHOJIH8IW B OTaH,n;apTe KAMAl{ l1 CO)J;8pliUlT 

M e,IJYIOnta e 6JI otm : 

I'· KoHTpoJIJre:p KpefiTa •r.urra A ~'200, 

2. IIporpaMMHhifi ROIITpOJJJrep 72~!01\ll, 

3, ~a 6JioRa rrporpaMM 7221. 

4. TaKTOBH:tt reuepaTop 7254. 

5. II YCT8IIOBO'l!HU~ 0'I0'1'1fM.IWB 7250. 

6. ITpeo6pasoBaTeJI:& 2-IO 7~!5I. 

7. l!acu 7255. 

8, MOR BKJIIO'tJeHli.fi 8H8.1Il13BTOpa (EBA). 

9. ITpliBO,IJ; II8'tJ8TH, 

IO. O,IJ;HOKaHaJI:&HHfi BpeMonHott aHaJilllSaTop (OBA). 

II. BpeMeHHble BopoTa (BD). 
• I I 

BJroKM. 1+6 OITl10SHH B pa6oTe 1 3 • a 7+II paspa6oTaHII crreiJ;l'laJI:&HO 

,IT,JIJI MOHW.l'OpHO~ CJ!lCT8MLI M 0111108Hbl HIDite. 
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· P800'l'a oRcTeMbi .-
MoHHTOpHa.FI c~cTeMa BI:JHOJIH.ffe'l, CJie,rcyrolf.tlie 88).1;8-q}i: 

I • !IepHO,Il;:H'leCKtdi IWII'l,IJOJI:O H U81l8.T:O IUITerpaJI:DI·IOrO C'l8'l18 

(B onpe;n;eJieHHOM .n,narrasone DpeMeHM IIpOJI8T8) CO C'l6T'lMKOD 0 O.IJ;HOBpe

M8HHO:t! lUig)opMau;nefi 0 SH8"l!8l um 8CTpOHOIVrn"l!8CKOrO Bp8M8HM • 

2, lie'l8T:O SH8'l8H}tfi 8C'.L'pOHOMl1.l!8CROro BpeMeHPJ IIyCI\8 li OOT8HOD8 

Bp8M8HHRX 8H8JIMS8TOpOB, 
I 
I 

3, CJie.>KeHMe Sa PIIIT8HC11BHOCT:0£0 rrY'q:E\8. He:th'pOHOB 'R 8BTOM8Tl1'tl90-

RH:f.t OT8pT/CTOII BpeMeHHHX C11I8,JIPIS8TOpOB B OJiy'Iae rra.n;elrn~:! 11.JIM ITOBH-

Jl19HH.FI MHT8HCRBHOCTM HetiTpOHOD, 

.AJ:rropMTM pa6oTu nporpuMMhi IT:Pe.n;c~aBJ{eu Ha pl1o,3(a',o), IIpMBe.n;e-
, ' 

HHe Ol10T6Mbt B l:lOXO)J;HOe 110JIOjrtei-me IIpOl:tSBC.n;HTOSI ITO CHrHaJiy r OT 

RHOIIR~ Ha rrepe.D;lie:ti IT8H8JIH ROHTpOJJJIOpa Rpe:tiTa T:HIT8 A, IIOCJte '1:{9!'0 

cncTeMa roToBa R pa6oTe 11 naxo,TI;lfTC.ff B cooTOJIHnn o.>Kn.n;aHM.ff LAM OT 

6.JiOI~a EBA. EcJil1 peaicTop )~ooTMr MCU~HocTn 6oJI:olllett, 'leM P F-~illll,, 

6.JIOK mA BH,IJ;aeT sarrpoo LAM ( CTB:f:T I). TiporpaMMHhlli KOHTpOJmep 

(ill{) npniU1Mae'l' nporryntemiui1 11epes LAM - G'1adt?.. sanpoc Ba oxeMy 

npiwpHTeTHoro paonpe.n;eJIGIH'JH s8npccoB (CTIP8) (pnc.4}. IlpMlll(l1II npn

opMTeTHoro pacnpe.n;e.JieiU1SI CI1rH8JIOE lfSB8CT8H )J;BBHO, H8ITpl1Mep, B 

pa6oTe I 4/, .ao ,TI.JISI pacrrpe)J,GJiei-nt.ff GL -sarrpocon 6LIJI ncrroJr£sonaH 

BrrepBRe B IIK 15/. CIIP3 owm p8spa6oT8Ha ,TI.Jisr I6 sanpocoB. )l,BOR"l!HJ:Itl 

KO,IJ; Sanpoca RS CI!P3 ITOCTyna eT B a.n;peCHH:ti perncTp, 0 IIOMOIIibiO 1\0TO

poro ITpOlfOXO.n;HT BHOOpRa CJIOB HS C.JIOIWB nporpaiVIM, B nepBOU liS KO""' 

TOpHX 16 nepBHX .fftieeR OTB8,I~8HH ,IT.JI.H: II8'I8.JI:OH1IX a,n;peCOB IIO~IlpOrpaMM, 

BJioK EBA BLI.n;a.eT LAM n .J03YX o.ny'!a.FIX: npH rro.n;'LeMe :UJU1 odpoce 

MOI!fHOCTlll. lipli IIORBJieHim MOII{HOCTlf rrponSBO,IJ;MTCSI paspemem1e C"l!8'l1HHX 

BXO)l;OB MOHMTOpHHX Cti8T'I1UWD, S8Ifjl Cit Ta:fiMepa H CHOTeMa rrepe:XO,D;liT 

B C'leTHHii pe.>KHM, 
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HonOJIDSOBaime perMoTpa S N R ROHTPOJIJiepa xpe:tlT1i TMna A 

ITOSBOJIMO 8H8tmT8Jll,HO OORpaTRT::b OO'lleM nporpaMMH, a·· TBl0!\8 paspe

W8T:D :RJm sarrpemaT:D o-qeT MOHl1TOpHbUC Q'q8TT.Il1.ROB O.JniOBpeMeHHO, 

I!porpaMMa 38HldM89T 62 24-pas~ CJIOB8 .• 061llHM BM,I( MOliH'l'Op. I 
. ~ 

HO~ OHCT9MH npRB8,!(9H Ha puo.5, 

liacu 725 2. 
• • I 

BJIOR S8lrnM89T MO,IJ,yJI::b e,lJ,lU-IHl!H )ft Ump11Hl:al H npa,I(OT8BJI.f!8T 0000! 
' 

ITOCJI8,Il;OB8TeJI:DHbiM ,!(8JIHT8Jill '-IBCTOTbl, co6peHHblf1 Hl~, ,!(8R8,I(frux Cll8Ttm

I\8X 0 BOSMOJKHOCT::biO H8'q8J!Jll10it yoTa:IOBitl1 C nepeRJUo'l!BT8JI~at! HB nepe.rt..,. 
., . ·' 

ue:tt naHeJIM. l1cnoJI::&syeTc.A: DtieiiJHMi1 :reHepa'l·op c -qacToTo:fl' I ~. 
! 

lJaCbi H MHHYTbl BbiCBetrnBBIOTC.H Ha IJ;11tppOBUX 11H,w1RaTOpax. 

IIepeqem:, MCIIOJI::&syeMhix ItOMan.n KAMAK: 

N A(O) F (26) - sarrycit tiaooB. 

W A( 0) F (24) - ocTaHoB l!aco:a. 

N A(O) F(O)" - l!TeHl'Ie noRasamur BpeMeim Ha unum RI+f\I-4; .. 
B ~OH'qHQ-,!(8C.fiTRl!HOM Bn.n;e. 

CnrHaJI ~ yOTBHBBJrnBaeT l!8Cbl B "0" • 

0.n;HOit8H8JIJ,Hill1 Bp3MeJmo:tt 8H8JIHS8TOJ2 

Ha nepe.rcne:M naHeJil1 pacrrOJio.>Ke:-m 4 rrepeRJIIO-qaTeJI.a: ,n;JI.fl py-quoa 

YOT8HOBRn 38,!(8P'ftlW R WRpl1IIU BpeMe:-IIIOrO ORHa; JIBMIIO'qR8 - HH.n;HitaTop 

CT8pTOBbiX :HMrryJI::&COB. 0CHOJ3H8.f! CXeMa BHIIOJIHeHa Ha ABYX O.f(IIOBM6pa

TOpaX THII8 KI 55Arl, BRJIIO'l!OliHbiX IIOOJI8,I(OB8TeJI::bHO, 3a.rtepxa<a H WH:pHH8 

BpeMeHHOrO OKH8 YCT8H8BJIJ1B8eTO.fi Il13p8RJIIO'lleHHeM COITpOTRBJI6HH:tl, 

BJioK SaH:HM88T CT8H~IO 8,II;l1HiftiHOtt DD1pHHH • 

Bpowmnue BopoTa. 

BJ:roK .rtBO~ott nmpMI-m. Ha rrepe;:r.He:tl rranen paonOJIC»KeHH 24 KOaK .... 

CHaJI:DHbiX p8S'.beMa Tl!IIa MI{-50: 12 pa3'heMOB TUTIT BXO,JHl }f T? , 'Ji :1 1 : 
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5. 

BbiXO,IJ;B, CO)J;9J»KK1T !2 CXeM COBII8,I~eHR.fi M 12 YCMHTeJiefi MO~HOOTU • 

)l,Jr.fi yrrpaBJieHl1.fi MCIIOJIJJsyeTcJI curHaJI c OBA. Bxo;o;nHe cHrHaJm uecTaa
,n;apTHbte (,It;HarrasoH oT 0 ,11;0 -IO B), BhiXO,IJ;HHe - cooTBeTCTBYIOT cTaa ... 

,n;apTy KAMAl{. 

I 

BJroK rrpe,n;HasHatreH ,IVIJI koHTpo;r.r.r sa cpe,n;uett HHTeHoMBHOCT:OIO 

oqeTa HeiJTpoHoB 11 cHrHaJn1~Ja·u,tn1 Ha MSrHoTpaJI:o KAMAK o cna,n;e lfJm. 
I 

' 

IIOBbtill9Hl111 MHTeHCHBHOOTH OTI-IOOiiTOJI:OHO }J}.3YX 88,IJ;8HHLIX ypoBIIelt MHTeH-

OllBHOOTH ( P MMH. l1 P MaiW. ) • .. ,. 

0CHOBHbtM11 OX.SM8Nrn 6JIOI\a HBJI.FliOTO.F.I: JIHHeitHllti liHT9l~)8TOJ:'~ 
I •·. .· 
I ·"··., ·•. 

,IU10RpHMHH8TOphi HH~ero ( P r,IHH.) 11 BepxHero ( P MaRC.) 'Y,;}_OB!:.~rt;t; 

,nemwi>paTop ROMBH,IJ; lWJl.AI{ n cxeMa Ehi,I(8'tfi1 oMrHaJia CTapT/Z:i~t~5!l 'fmaJil1-

88TOpa, furOR 88Hl1M8GT crrEilliO;liO 8,n;I1H11'tffiO:l1: llll1.pl1Hl1, 

IIepetreH:O MCIIOJI:OSyeiVJHX KOMaii,n IWJIJ\l{: 

N A(O)F(O). - trTem-~o rrpusJ:Jar{a c6poca MOIQHOOTH. 

,./' A(O) F (8) - rrponopKa LA~ I, Q = 0 = P Maito. 

II LAM 2, Q = I = p MHH. 

N A( I) F (8) - rrpoBepRa lAH 3, Q = I = P lVillH. 

N A(O) F (IO) - c6poc L/~M I 1i LAM 2. 

tJ A(I)I= (IO) - c6poo LAM 3. 

N A( 0) F ( 24) - cTorr anaJIMsaTopa. 

N A(O) ~ (26) - cTaP'r aHaJIMSaTopa. 

N A(I) F ( 24) - cc5poc qmara. 

tJ A( I) F (26) - ycTDHOB qmara. 

1\1 A(I) f' (27) - npoBepit8 COCTO.f!Iilf.f! qmara. 

EJroR rrpHB0,7i;tJ rre't!aTli (pnc. 7) 

·'·· ... 

PHOM, P MaKe, 

liJJ:oK rrpe,n;HasHa'IeH )J~IIJI pa6oThl o rretraThiO TMIIa VAG -24A 

( IIPOHSBO,IJ;OTBO T,II;P) / 6/. OcHOBHOM traCTbiO OXeMil .f!BJI.F.I8'!'0JI ,I(BOHllliO-

:j 
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8, 

~eO~TDliHJllit perHCTp, CO,n;epjiC8lltH11 8 )teKa,D;H:biX OtreTtmKOB. )LBoHqHo..,. 

,n;eoJITH~ Ko,n; aarmctmaeTcSI B aTm~ perJdcTp c nmH W I+ W 24. IloCJie 

OJtlrHaJia "CTAPr" II8ti8TH IIpOH8BO;n;M~~CJ1 O,D;HOBpeMeHHOe onpaurnBaHHe 

Be ex ,n;eKa,n; o rroMoiiti>IO IO ,n;onoJinmoiitHX HMrryJI:r:,coB, Bs.n;aBaeMHx rretraT:&IO. 
. . 

· It1MnyJI:bOH nepenOJIHeim.f! ,IJ;eim.n. nepe,IJ;moTost Ha netra.T:r:, ,IJ;JIJI Ba6opa oooT

BeTOTByromett IJ;E:WP:bi'. KpoMe 'l,oro, cxoMa oo,IJ;epjKHT .n;enrn(ppaTop KOMaH,IJ; 

KANIAK, a ~aiorte oxeMY ,u,JI.rr y n~panJiernur. ftBe'.roM netraTH. EJioit som1Ma e'l' 

oTaH:u;mo e,ItHHHtrHott nrnpmm. 

IIepe't!en:o HCIIOJI:osynMl:ilx KOMann KAMAK 
N A(O) F (I6) - sam1c:o MJiammxl pasp.FmoB (I+24 :P). 
f/ A( I) F- (I6) - sarmc:o OTaplllHX' pa3p.FI.n;OB (25+29 :.i~). 
N A(O) ~ (8) - npoBepKa ro~~oBHOCTJd netraTH. 

N A(O) J:: (25) - sanymt rretra~~H. 

tl A(O) F (IO) - o6poc aarrpooa. 

1 
r 
l. 
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AHuoro111e BpeueHHol! 
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,.. 9-12 
Kpell'l'? ..... Kpttll'l' 3 

UBijlpo!lWe ~-·-~-¥· AJm I p81'11U'I'JII I .. 
llltOAII/IlWilO)lll OHO'I'8MY ' 

Kpell'l' a :.~ Kptft'l' 4 
' 

I• 

OrrpywrypHO.fi CXUL1fl SJ£ClC' .. 'pOHIIO.M q(JQ'J.'H Oli8K'l'p.~MeTpa 

KJLCOr-IM. 

N72bO 

N'f2bo 

N'/211<1 

N721i<l 

.I 

A0'1'8K'I'Oplllil! 
'l'p8K'I' 

EJxoit-cxeMa MOllll'J'qpnoti oMcTeMH. 

.: 
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PECI>EFAT 

0ITEC8Ha 8BTOHOMH8H CECTeMa E CT8H~apTe KAMAK ~H 
MOH:ZTOpmsanmt aKcnep:HM9HTOB Ha cneKTpOMeTpe KJlCOr-IM. 

CmcTeMa nepmo~qecKm c sa~aEHHM mHTepBa~oM BpeMeHm 
permcTpmpyeT EHTerpa~bHHfi cqeT c IO ~eTeKTopoB cneKTpoMeTpa, 
TOqHOe acTpoHoM:zqecKoe BpeMH m ocymecTBHHeT aBTOMaTm~ecKmfi 
CTapT/CTOn 8H8~ES8TOpOB B SBBEC:ztJ:OCTE OT l!HTeHCEBHOCTE 
ny~a He~TpOHOB. 

Pa6oTa BHITMHeHa B Jia6opaTop:zm He:WrpOHHOM ~ESEim. 
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