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EoHuapeHKO O.H., Py6uoB B,<l>., CycoB !O,Y!, PIO · 10709 
Anrraparypa ynpaaneHHSI H3MeperenhHbiM cronoM u nearorrporsnt<HbiM 

M8X8HH3MOM HPD-2 

Om.JcbiBaercSI ycrpoHcrao yrrpaaneHHR neHTOrrpoTSVKHbiM MexaHH3MOM 

{JinM) H H3M8pHT-e1IbHbiM CTOJIOM {I1C) .O.lHI MOLl8pHH3HpOB8HHOI'O B8pH8HT8 

HPD-2 . Oco6eHHOCTh naHHoro ycrpoHcraa ynpaaneHHR aaKnro~aeTCR a 
TOM, "'TO B annaparypHyiD '-18CTb CK8HHpyiOIU8I'O 8BTOM8T8 BKfllQqeHa M8JiaSI 

yrrpaanRIOIU851 38M TPA-1001 i r a 3118KTpOHHbl8 CXeMbi BbiiTOJIHeHbl B 6no
KBX KAMAK. K cxeMaM ynpaaneHJHI OTHOCSITCH: 6noKH KOOpilHHaT X H W , 
KOMaH.a-Horo perHcrpa JinM, KOMaH.oHoro perHcrpa HC, 6noK apeMeHHhiX H 

IT03H.UHOHHbTX HHTepB81IOB. <l>yHKlll10H81IbHbi€ 6JIOKH OCyilleCTBJIHIOT CBSI3b .08T-

'<IHK0B orrTHKO-MeXaHH<tteCKOfi l.JaCTH HPD c 38M u: o6ecneG:Jt.BalOT Bbmon-

HeHHe KOMBHll, a anropMTM yrrpaBneHHSI llB-H>K9Hi'I€M nneHKH U: H3MepHTenbHOf'O 

crona aoanaraeTcSI Ha np..orpaMMY ynpaaneHHR. 
BaeneHu:e B cu:creMy nosuuuoHHoro narqu:Ka noaaonSieT onpenenSITb rr~ 

no>KeHHe KBllpB OTHOCHTeRbHO OKHB H3MepHTenbHOf'O CTORB C TQqHOCTbiD 

.:t.. 50 MKM. 

Pa6ora BbmonHeHa a Jla6opaTopHH Bhlqucnu:renhaoH: reXHKKH u: 
8BTOM8TH38UHH 011iU1. 

Co06UleHBe 06'be,II&HeHHOrO BHCTBTYTA •.11ep8WI B~CDe.IIOBAHBii • .Qy6Ha 1977 

Bondarenko O.N. et al. 
P10 · 10709 

HPD-2 Stage and Film Gate Control Devices 

The new VHPD-2 film gate and stage control devices 
are supported by a control minicomputer TPA lOOli and con
sist of the following CAMAC functional blocks: X and 
stage coordinate units, a film gate command register, a 
stage command register, and time/position programmable co
unter units. By means of these functiDnal blocks HPD-2 
optical and mechanical part is connected with a control, 
computer, these also providing for execution of minicompu
ter commands, the task of control of stage and film motion 
being left to the sofware. Introducing the film position 
data unit into the system makes it possible to determine 
the position of a frame with respect to the film gate 
window with the accuracy of 50 mcm. 

The investigation has been performed at the 
Laboratory of Computing Technique and Automation JINR. 

Communication of the Joint Institute for Nuclear Resear.:h. DobRa 1977 

© /977 06 .. e0UHI?HHWU UHc•u•JI• JIOI?pHWX UCCAI?006QHUU){y6Ha 

BBB!WOO! 

llpHHUKDH TIOCTpoeHHH H ~ ycTpoiCTB ynpaBHeHKR ~eHTO

npoTSWWM MeXaHH3MOM (JlllM) H H3MepHTe~LHHM CTO~OM (HC) ,IJ,JI.Il pas

~HHX 8BTOM8T~eCKHX H3MepHTanDHHX CHCTeM Ha OCHOBe HPD-(!~7) 

B 3H8"'1HTeJI:bHOI CTeTieHH onpe.~eJI.IlVI'C.Il COCTSBOM H3MepHTeJILHOI CHC-

TeMli. 

HSMepHTeJILHa.ll CHCTeMa HPD OHJlli /B/, lf)yHKiniOHHpyl)1118.1l C 

!97! ro~a. B~aeT B ce6.11 6~oKH c &ecTKHMH anropHTMBMH nepeMe

meHID'I IIJieHKH H H3MepMTeJil>HHX KapeTOK /
2/ • llpH MO~epHHsarnm HPD 

OHJlli H BKJlll'leHHH ManOI ynpaBHm:>lll81 3BM IJ,JI.Il peaJIHsarnm peDMa 

~H~LT~ on-line 6HH paCCMOTpeH BOTipoC 0 ITOCTpoeHHH 60-

~ee I'lil6KOI CHCTeMH ynpaBJieHlUI nrrM Ill HC. 

OnepauHH nepeMOTKH IIJieKKH H BUBO~a H3MepHTeJILHOI'O CTOJia B 

38~8HHYD TO'IKY BWITQHHmDT~.Il B rraysax MeE~ C06CTBeHHO onepauHH

MIII H3MepeHKR. B STO BPeMfl OCHOBHa.ll 3BM CHCTeMH CDC -!604A npoH3-

BO.~T o6pa60TRY nOJiyqeHHOI lilJ$pMarnm PI He D;OJI.ltHa OTBHeK8TLC.Il 

H8. n;pyrHe 38.l~8"'1H, a 3BM TPA-IOO!i / 9/, OCYllleCTBH.IlJJ!Il8.ll onepaTPIB

HHI ROHTpo~b B npouecce CKSHHpoBaHKH, CB060D;H8 PI MO&eT BHTIO~H.IlTL 

aana,"''H no ynpaBHeJ:IZI) JIIlM H HC. Jl,n.ll coxpameHH.Il BpeMaHH paspa6oToK 

6HHO rrpP!H.IlTO pemeHHe HCITO~LSOBSTL rQTOBlie D;ST'IKKH H '18CTL Herron-
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HHTenbHHX ycrpottCTB ~YHKUHOHHPYD~eU CHCTeMH,3anaHHHHe anropHTMH 

3a.MeHeHH Ha nporpaMMHoe ynpaBJieHHe .Jw11 ynpolJleHHJl nporpa.MM KOHTpo

n.H ITOROEeHH.H CTOna B Cl1CTeMy BBe~eH dROK BpeMeHHHX l1 IT03HQHOHHHX 

KHTepB~10B, C ~anbD ITOBHmeHHR TO~OCTH OCTaHOBKH fineHKH B ~LMO

BOM OKHe ITpHdOpa MCITOJIL30B8H IT03~0HHllft n;aT"!HR "yrOJI-Kon;", HOBaH 

anrraparypHaa ~acr:D BHITOJIHeHa B dJIOKax KAMAK. 

K CXeMa\1 ynpaBJieHHR JIIIM l1 HC OTHOCRTCR CJieD;YlO!URe 6JIOKH: 

ClJ!OK BpeMeHHHX l1 IT03H~OHHHX MHTepBaJIOB (T), 

dJIOK KOM8HD;HOrO perMCTpa 1!3MepMTeJILHOrO CTOJia ( ST ) , 

dJTOK Koopn;KHaTh! ( X ) , ( Y ) , 

dJIOK KOM8H!4HOrO perHCTpa JieHTOITpOTJmHOro MeXaHH3Ma ( FT ) • 

~YH!SlWOHaJILHHe ClJIOK.H KAMAK, Y"l!aCTBY!l!!me B YITpaBJieHH.H 

JII1M .H HC 

I, bnOK BpeMeHHh!X H 003RU!OHHNX RHTepBMOB 

HcnOJIL30Ba~e dJIOKa BpeMeHHNX H OOS~OHHNX HHTepBaJIOB IT03-

BOJIReT 3an;aBaTL n;HaOaSOH !4BHXeHHR CTOJia H OJieHKH XRdO B en:HHHUBX 

BpeMeHH qepea cpeAHne cxopocrH, ~do Henocpen;crBeHHo B Be

JIH"l!HHe nepeMemeHHR, A~OK HCOOJILSyeTCR Taxze ~ HCCJTe!40B8HHR 

CKOpoCTHHX H TO"l!HOCTHNX xapaKTepHCTKK ITpHdOpa H aJiropHTMOB, Jio

ra~eCKaH cxeMa dJToKa H3oClpaxeHa Ha pzc.I H con:ePEHr CJien;y~e 

Y3JIH: TpR I2-paapRn;Hh!X C"l!eT"l!.HKa (nepBHI aa HHX RBJIReTCR peBepcHB

HhiM), 6-pa3P.f1D;HHI ynpa~l perHCTp, if>opMHpOB8TeJIL CHrHaJia C 

noa~oHHoro n:ar"l!KKa JITIM, reHeparop Ha IOO Kru, n:ema~parop Ko

MaHn:, 

CBrHaJIH C TpRrrepoB ynpaBJIRDI~~ero perHCTpa HCITOJILSYDTCR .~ 

ROMMYTaQnH HMITYJILCOB, rrocrynammRX Ha C"l!eT"l!HK (eM. Tad~ I,2). 

~D:OMY C"l!eT"l!HKY COOTBeTCTBYeT D;Ba yiTpaBJIRDmHX TpMrrepa, HMriyJIL

Chl rrepeiTOJIHeHHH K~1:40r0 C"l!eT"l!.HK8 "l!epes dJIOK npepHBaHHR ITOCNJISDT 
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B YITpallJIRIIllYJl 3BM sarrpoc Ha npepHBaHHe, IIore~aJIH c on;HoHMeHHHX 

pa3~D;OB C"l!eT"l!.HKOB .H yYpaBJIHDnero perMCTpa COdMpaDTCR Ha CXeMax 

.K1li1 H C ITOMOII!I>D KJIIltJel rrepen;aDTCR Ha MarMCTpaJIL K8pKaca, llporpaM

M8 ynpaBJieHHH C ITOMOII!I>D 3THX C"l!eT~OB MOEeT aan;aB8TL BpeMemw:e 

HHTepBSJIH n:o 40,96 MJIC or reHeparopa c n;MCKpeTHocrLm IO MKC 

I! !{0 10,24 C OT CHrHMa "TeMH!il rrepHon;" C n:HCKpeTHOCTLD 

2, 5 MJIC , a raKZe san:aBaTL noa~omw:e KHTepBaJIH rrepeMemeHHH 

R8n:pa OTHOCHTeJILHO ORHa C TO"l!HOCTLD 50 MKM B l{H8n830He D;O 204,8MM 

II BO BCeM pa6o"l!eM l{HarraSOHe nepeMemeHHH KapeTOK CTOJia C TO"l!HOCTLD 

80 MKM. CBrHMH c noa~oHHoro n:aT"l!HKa, npen:cr~e codol n:Be 

CKHYCOiln:N, Cl{BHffYT!le ITO 4iaae Ha 90°, ITOCTYITBDT Ha CXeMY if>opt>mpo

BaliiDl C"l!eTHHX .HMJIYJILCOB "Bnepen:"/"Haaan:" COrJiaCHO D;BHllteHHm Ben;y

l!lero poJIHKa JIIJM (pJ'Ic,2), EJiOK HCITOJ1D3YeT ROMaHD;hl COrJiaCHO TadJIH

~e 3. 

I I I I I -~A<I,Io 

J'Hc,!, JiorH'IeCKSR CXeMa 6JIOKa BpeMeHHNX H OOS~OHHNX 
HHTePBBJIOB, 
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KoHCTPYKTHBHO CXeMa BHITO~eHa B BH~e e~~oro 6~0K8 KAMAK 
c !l;BYMR qorroJIHHTM:OHHMH pas:r:.eMaMH: PIII5-I5 Ha nepe.~el naHe~, 

t;epes KOTOp!:.iit rrocrynam cHrHaJibl c nosHUHoHHOro ~ar'll!Ka, H PIII5-9 

Ha 38!UJ8i\ ITBH8J1H '(JI.fi CB.fl3H C 6~0KOM npepl:.iBBHR.fl H 6~0KaMH KOOp~

HBT X H W 

Ta6JiliUB I. 

HoMep HoM epa HoMep TpHrrepa B n~oKe rrpepH~ 
C'IBT'l:HK8 y rrpaM.flJl!llllX Ba~q, Ha ROTOpHit IIOCHJI88TC.fl 

rpHrrepoB sarrpoc 

I 5,6 6 

2 3,4 II 

3 I,2 I2 

Ha nepe~Hel II8H~ YCTSHOBJIBHH 24 HH~KauHOHHHe ~aMITOtJRH, KOTOpHM 

COOTBBTCTByDT: 

I+6 ~. - 6-paspaqHHI ynpaBHRIDmHI perHCTp, 

7+9 JI. - 3 MJI8nwHX pa3paqa C'l:BT'IHR8 2, 

IO+I2 ~.- 3 MJiamrnxx pasp.11qa c'l:eTtJHKa 3, 

I3+24 ~.-I2 pasp.11~0B ctJeTtJHKa I. 
EnoR norpe6JIReT TOK I,l A OT HCTO'lHHKa +6 B. 

Ta6J1HUB 2. 

Ko [( ynpaBH.HD!UHX BxoqHHe CHrHaJIH 

TpHrrepoB CtJeT•mK I CtJeTtJHI< 2 CtJeT'll!K 3 

I reH reH reH 

2 HTII HTII HTII 

3 uu w X 

-~-
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3~ec:o: rea - CHrHan or reaeparopa Ha IOU xr~; 

HTII - cnrHaJ.I "Ha'laJ.IO TeMHoro rrepRoqa"; 

x, w - HMIIY~:OCI:.i c Bl:.iXO~a II.f!Toro pasP.ffn:a peBepcHBHI:.iX C'leTcrRKOB 

x,w 
llU - CHrHaJ.I C II03~0HHOrO .~aT'll!KB ETIM. 

2. EnOK KOMBgUHOro perHCTpa R3M8QHTM:OHOrO CTO~a 

CXeMa 6~oKa KOMBH[\HOro perRCTpa H3M8pHTMl>HOro CTO~a BKnD

'laer: perHCTp CKOpOCTH,perHCTp ypOBHH CKaHHp0BaHHH,U8llH KOMMJTa

UHH, npeodpaSOBaTe~H ypoBHeH,~eWHwparop KOMaH~ (pHC.J).CHrHaJIH C 

perHCTpa CKOpOCTR B rrpeo6pa30BaHHOM BH~e IIOCTynaKlT Ha yc~HT~ 

KJianaHOB rP!qpa~tJeCKoro rrpHBo.~a erMa. HasHatJeHRe pasp.fl~OB pe

rHCTpa ~e~mee: 

I+4, IO p. - ll.f!T:O CRopocrel .~HEeHH.fl cro~a; 

5, 6 H ? , 9 p. - HaiipaMeHHe ~BHlK8HHH no W "BHH3" /"BBepx" H 

HarrpaMeHHe .~eHH.fl no X "BnpSBo"/"&eBo"; ~ 

8 p. - o6mee BKJIIltJeHHe; 

II,I2 p. - BKJlll'!eHo ~m;eHHe no X, w 

~HEeHHe CTO~a B HanpaBHeHHH X H W orpaHR'!HB88TC.ff 'l:BTHpbM.ff 

II~paMH KO~eBI:.iX BHKJlll'!8TMel (KOHUBBHKOB). lipH H883.!\8 Ha O~HH H3 

BHYTpeHHHX ROHU8BHKOB 6~0R nocHJiaeT CHrHaJ.I IIpepHBaHH.fl B 3BM tie

pes COOTB8TCTBYJOOlHI Tp.Hrrep B 6~0Ke KOOp~aTH X ( W ) • Ha MY

tJal BHXO~a H3 CTpo.!i 3BM B IIpouecce ~BIDitBHH.fl CTO~a B 6~oKe rrpe

~CMOTpeHa CX8M8 arriiaparypHOI OCTaHOBKH CTO~a. AJiropHTM OCT8HOB

KH c~el(ylD!UHI: no CHrHaJ.Iy ROHU8BHK8 38ITYCR8BTC.ff O.UHOBH6paTOp C 

~Te~bHOCTbD HMTIY~bCa 80 MnC , ROTOpHI 6JIOKHpyeT ITOT8HUH8J.II:.i 

C TpHrrepoB CK0p0CTH ~BHEBHH.fl, a no OKOH'l8HHH STOrO HMny~:oca 

6JIORHpyeTC.ff CHrHaJ.I COOTBBTCTBymmero HaiipaBHBHH.ff. C nOMOmPD pe

rHCTpa ypoBH.fl CRaHHp0BaHH.ff rrporp:lMJB. sa~aeT ypoBeHb ~CKpHMHHauHH 
TpeKOBOrO CHrHana. B 6~0R8 HCnO~b3YKlTC.fl 5 KOMBH~ cor~aCHO T86JI.4. 
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Pnt-3 

PHc.2. CxeMa !IJoiJMHpoBSHru! ct~eTHHX HMDYJibCOB. 

Ta~ 3. 
HOMep !\OMSHzta 11\0MaHna 

HaaHat~eHHe KOMSHztH KOM. KAMAK TPA 

I) I NF(l6}Sl 6420 3aruJc:r, KOl{S B ynpaBJUIJlllllll perHCTp 
1)2 NF(O) 642! t!TeHHe KOJ~a xa ynpaBJIJmllero per:a:cTpa 
1)3 NF(l?)Sl 6430 3anzc:r, KO_l~S B C'tJ:eTtnm I 
1)4 NF(l) 643I t!TeHHe KOzta H3 C'tJ:eTtiHKa I 
1)5 NF(l8}Sl 6422 3anzc:r, KO.zta B C'tJ:eTtnm 2 
1)6 NF(2) 6425 l!TeHHe KOzta H3 C'tJ:eT'tJ:HKS 2 
1)7 NF(l9)Sl 6434 3anzc:r, KOzta B C'ieT'tJ:HK 3 
~ NF(3) 6435 llTeHRe KOltS H3 C'ieTtnma 3 
1)9 NF(20)S2 ~422 06md c6poc 
I)IQ NF(2l)Sl 6432 HMHTai.tHR C'ieTa "Rasa!'(" B C'leTtnme I 
I) II NF(22)Sl 6426 HMHT~ c'leTa "Bnepez:t" B C'leT'IHKax 

1,2,3 
--
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8f~l2 Pflt Pflf 

I .-~ ' ... "' ''"'' ,.., rn.,.'"-r···r"'v r ... ~, .. ~.~ ,. ,...,, ".,I , oc oc 

lwt-:'o 

PKc.3. HorHt~ecKaa cxeMa 6JIOKa KOMSH~oro perH~Tpa H3MepHTeJII>Horo 
CTOJia. 

Ta6.1uma 4. 

HoMep ~a KoMaazta Ha3H8'ieHHe KOM8Hl{H 
ROM. TPA 

I) I NF(O) 662I l!TeHHe IWrta R3 "PerHCTpa ypoBHH CK8-
HHpoBB.HIDI" 

1)2 NF(l6)Sl 6620 3amw:r, Kozta B "PerHCTp ypoBHH CKa-
HHpoBaHWI" 

1)3 NF(2) 6625 l!TeHHe KOD;a H3 "PerHCTpa CKOpoCTH" 
\)4 NF(l8)Sl 6624 3an:a:c:r, KOD;a B "PerHCTp CKOpoCTH" 

1)5 NF(20)S2 6622 06IllHI c6poc 

-1-..-. 
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CxeMa BIDIOJIHeHa B BH!(e en;Him'lHoro OJioKa KAMAK c !(OITOJIHRTM:b

HHMH paa~eMaMM Ha nepe!(Hei H aa!(HeA naHeJIHX, '!epea KOTOpHe rrepe!(a

DTCR CHI'HaJIH C pei'HCTpa ypOBaH CKalmpoBaHRR, pei'HCTpa CKOpoCTH H 

KOHU8BHKOB. Ha nepe!(HIOID rraHeJI:b BHBe!(eHa HH!(HKaniDJ COCTORHRA OOoHX 

perHCTpoB (1+12 JI8MIIO'IKH - perHCTp CKOpoCTH, 19+24 JlaMIIO'lKB -

perzcTp ypoBHR cRaimix>BaHRR). 'Iepea pa~eM Pill 5-9 Ha aa!(Hei rraHe

J1H 0J10K8 CHI'H8.11H HarrpaBJieHMR X, W ITOCTyrraDT B OJIOKK KOOpn;HHaT 

X, w • CxeMa noTpeOJIReT TOK o, 5 A ( +6B), IOO MA ( -6B). 

3. Ei10K KOOQ!(HH8TH X( Vf ) 

~OK ROOp!(HHaTH rrpe!(H83H8'l8H !(JIR perHCTpauHK KOOp!(HH8TH 

rrepeM8li!8HMR KapeTOK l'l3MepHTM:bHOI'O CTOJia B!(OJI:b OCR X ( W ) K CO

!(eplKHT CJI8!(Yi)li!He Y3JIH: CXeMY <fJopMHpoB8lm.fi C'l8THHX KMnyJI.bCOB, 

I8-pa3PR!(HHii peBepmmHHi C'leT'lKK Koop!(HHaTH X( w ) , I8-pa3p.R:n;HHi 

OyrpepHHi perHCTp, CXeMy CKHXp0Im38l.Um CHI'HaJia "0TC'leT" K C'l8THOI'O 

HMnyJI.bCa, 3-pa3p.l'l;!(HHit perHCTp KOHU8Bm<OB, ll;8!11HrppaTOp KOM8ll!( 

(pzc.4). 

]OI'HK8 paOOTH 1opMHIJOB8TeJIR C'l8THHX KMJIYJI:bCOB COCT8BJI8H8 

aHaJIOI'H'lHO CXeMe, rrpe!(CT8BJI8HHOA Ha pHc.2. llMnyJI.bC n0TC'leT" 

(HM MOJKeT OHT.b CHI'HaJI "Ha'laJIO TeMHOI'O nepHO!(a" - HTII Will KOM8H!(8 

3BM) H C'l8THHe HMIIYJI:bCH He 3aBHCSIT ,1.1pyr OT ,1.1pyra, CXeMa CHHXpoim-

38UHJii HCKJIID'l88T B03MOJKHOCT.b 'lT8HH.fl HHWoPM~H CO C'l8T'IMK8 B MOM8HT 

nepeXOil;HOI'O rrpou;ecca. ITo CHI'HaJIY "0TC'l8T" ROOpn;HHaTa CTOJI8 C pe

BepcHBHOI'O C'l8T'lHK8 rrepeHOCHTCR B OyrpepHHit perHCTp, a 38T8M ~YMR 

I2-pa3pSI).IHHMH CJIOBaMH rrepen;aeTcR B 3BM, rrp.IPieM I9 paapan; CJI,VUT 

ITpH3H8KOM ITOIJ;Bl'IXHOA KOOp!(HHaTH H ITOCTyrraeT tiepe3 ,l.IOITOnHHT8n:bHHR 

pa3~8M H3 OJIOKa KOM8l{ll;HOI'O perHCTpa H3MepHTeJI:bHOI'O CTOJia. "I" B 

19 p83PR0:8 COOTBeTCTBYIDll!ei'O OJIOKa X ( W ) I'OBOPRT 0 TOM, 'ITO 

CTOJI ll;BHX8TCR ITO ll;8HHO~ KOOp!(HHaTe. Cl'lrHaJIH C KOHU8BHKOB llOCTyrra

m Ha TpHrrepH "Ha'laJIO" l'l "KoHeu;" 3-pa3p.I{!(HOI'O pei'HCTpa,KOTOpHe 
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'l:epea c6opKy HliH no IIIHHe L nocbiJiaiDT aarrpoc Ha rrpepHBaHRe B TPA. 

TpeTHA pa3PRO: pei'HcTpa ocymecTBJIReT sarrpeT aroro npepHBaHHR. B 

OJIOKe HCITOJI.b3YDTCR 9 ROMal{!( ynpaMeHKR:: H3 HKX 5 .I{BJI.I{IDTCR paOO'IM

MR, a 4 CJIYl!aT .!(JIR npoBepKH paOOTOCITOCOOHOCTH CXeW. CITHCOK KOM8H!( 

ITpHBen;eH B T80JIKIJ;e 5. 

KoHcTPYKTHBHO cxeMa paaMemeHa B e!(HHH'IHOM OJIOKe KMAAK. Ha 

nepe!(mm naHeJI.b BHBe!(eHa Hl{!(HK8IJ;K.fl pepepcmmoro c'leT'!MKa (I+I8 

JiaMIIO'lKH),I9-rO pa3pH,l.la1J-pa3pS!,l.IHOfO perHCtpa (22•24 JiaMTIO'lKH). 

CxeMa X ( W ) ll0Tp80JISI8T TOK 750 MA OT HCTO'lHHKa +6B. 

4. EnOK ROMaggHOI'O Q8I'MCTp8 JI8HTOIIQOTREHOI'O M8X8HK3M8 

'Jepe3 OJIOK KOM~OI'O pei'HCTpa JI8HTOITpoTRXHOI'O M8XaHH3M8 

ITpoi'paMMa ynpaMeHHR II0.!(88T KOMaH!(H HCITOJIHHTeJI:bHHM M8X8HH3M8M 

JIIIM. CXeMa 6JioKa BKJIIJ'{aer: 9-pa3P.fl:!(HHA perzcTp yrrpaMeHHR AIIM, 

u;eiTH ROMMYTauRR, npeo6pa30B8TenH ypoBHeit, n;emHrppaTop KOM8H!( 

(pRe. 5). HaaHa'!eHHe paapRD;OB perzcrpa ynpaBJieHHR: JIIIM CJie!(YIOmee: 

1+5,8 p. - meCT.b CROpocTe! D;BHX8HHR ITJieHKHj 

6 p. - HarrpaBJieHRe .!(BnxeHRR "Bnepe.ll;" /"Haaa!("; 

7 p. - oomee BKroD'leHMe; 

9 p. - npRlltHM paMKH. 

CHI'HaJIH CKOIJOCTH IIPH HaJIH'IKM paapewaiOIItiU ITOTeHIJ;HaJIOB "00!1188 BKJIK>

'!eHHe" M "roTOBHOCT.b JIIIM" '!epe3 npeo6pa30B8TeJIH ypoBHeft H paa~eM 

Pill5-I5 H8 nepen;Hei naHeJIH 0JIOK8 yrrpa.BJIIlllT KOI(-8HaJIOI'OBHMH npeo6-

pa30B8TeJI.I{MH ]ITM. IIoreHIJ;HaJI "roroBHOCT.b ]TINf nocrynaeT B 6JioK 

npH YCJIOB.Iim, 'ITO OT~Ta paMK8 H H8T CHI'HaJI8 "HezcrrpaBHOCTb Jlill;r• • 

KOM8Hll;H, HCTIOJI.b3yeMHe B OJIORe, rrpHB8!(8HH B T86JIHIJ;e 6. Ha nepell;

H~ 118HeJI.b 0JIOK8 BHB8!(8Ha HH!(HKaniDl COCTOR:HHR pei'HCTpa ynpaMe

HHR JIIIM. CXeMa ITOTpe0JIR8T TOK 350 :w:A ( +6B), 100 MA ( -6B). 
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PHc.4. Jlorn-qecRM cxeMa 6JioRa ROO:P~HaTLI. 

Ta6.~Uma 5. 

ffOMep MMaH.n:a !\OM8H.l(8 l\OM8_H.l(8 ffaSHa'ieHHe ROM8Hl(LI ROM. KAMAK TPA X TPA 1J 

~I NF(l) 67II 667! C'iMTLIBaHH€ es perHcTpa I2 
MJl8ltlllHX pas J)R:D:OB 

~2 NF(O) 67!3 666I CtiHTLIBSHHe HS P€I'RCTpa I2 
CT8p!IJWC paspJ{l(OB 

~3 NF(3) 67!5 6675 CliHTLIB8HHe KOl(a HS 3-paSJlii!Ul 
ro perHcTpa 

~4 NF(22)S2 6710 6666 061llHA c6poc 
~5 NF(l?)Sl 6706 6670 3aiiHC:& KO[t8 B C'l8T'IHR 
~ NF(lB)Sl 6704 6664 3aiiHC:& KOl(8 B 3-paSp!ll(mdt 

pei'HCTp 
et/7 NF(20) 67!2 6662 "OTc'leT" 
~9 NF(23)Sl 67!6 6676 HMiiTSUKa c'leTa "Bnepe~" 
~IO NF(2l)Sl 67!4 6672 HMETSUKa C'leTa "Hasan:" 
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I'Hc.5. J!OI'R'l8CKM CXeMa 6JIOR8 KOM8HD:HOro perHCTpa JieHTOITpOTHX
HOPO MexaHHSMa. 

Ta6;uma 6. 

HoMep =n:a KOM8H.l(8 HaaHa'leHHe KOM8Hl(LI ROM. TPA 

~I NJ'(?) 6645 lJTeHHe KOl(a H3 "PerHCTpa yrrp8BJieHIDJ 
JIIIM" 

~2 NF(l6)Sl 6640 3aiiHCI:. Ro.n:a B "PerHcTp ynpaBJieHHR: 
JIIIM" 

~3 NF(20) 6642 Orrpoc cHrHana "roTOBHOCT:& JIITM" 
~4 NF(22)S2 6646 061llHA c6poc 

·~ 
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