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06R3aTenhHblM ycnOBHCM TO'·IHOrO BOCCTaHOBneHHH Tpe

KOB B UY3blpbKOBOH KaMepe RBnRCTCR npe.u.sapHTenLHaH toC

THpOBKa nonO:lKCHHR CTepeo<PoTorpaMMeTpHYCCKOH CHCTCMbl 

OTHOCHTenhHO nnOCKOCTH 3aJ..QHTllOrO CTCKJia C penepHbiMH 

MCTKaMH. 06biYHO OUTHYCCKHC OCH 06beKTHBOB CTepeo<PoTO

rpaMMeTpHYCCKOH CHCTCMbl nepneH.U.HKYJIRpHbl 3ai..QHTHOMY 

CTCKJIY, nnOCKOCTb KOTOporo napanJieJibHa nnoCKOCTH $OTO

nneHKH. )J.JIR lOCTHpOBKH CHCTCMbl UpHMCHRlOTCR aBTOKOJIJIH

MaTOpbl. 

Tpe6oBaHHH K TOYHOCTH BOCCTaHOBJICHHR npOCTpaHCTBCH

HOrO UOJIO:lKCHHR TpeKOB B03paCTatoT C yBeJIHYeHHCM HMUYJIL

ca UYYKOBbiX YaCTHIJ.. 

KaK npaBHnO, IOCTHpOBKa CHCTCMbl npOH3BO.!J.HTCH B CTa

THYCCKOM pe:lKHMe, a CbCMKa - B .U.HHaMHYCCKOM /BO BpCMR 

paCliiHpeHHR KaMepbi/, KOr.U.a CHJia, .!I.CHCTBYtoJ..QaR Ha JaJ..QHT

HOC CTeKnO BO BpeMR IJ.HKJia paCliiHpCHHR, MCHRCTCR Ha .!J.CCRT

KH TOHH 3a HCCKOnbKO MHJIJIHCCKYH.!J.. Il03TOMY .U.JIH UOBblliiCHHR 

TOYHOCTH Ba:lKHa B03MO:lKHOCTb KOHTpOnR IOCTHpOBKH CHCTCMbl 

B ,Il.HHaMHYCCKOM pe:lKHMC. 

OnHCLIBaeMLiii npu6op pa3pa6oTaH .IJ.JIR KOHTPOJIR cTa-

6HJILHOCTH lOCTHpOBKH CHCTCMbl OTHOCHTCJlbHO 3aJ..QHTHOrO 

/onopuoro/ CTeKna KaMepbl B ,Il.HHaMH'-ICCKOM pe:lKHMC C yqe

TOM cneu.u<PuqecKHX Tpe6osauuii pa6oTLI so.nopo.nuoii KaMepLI: 

ycnOBHR B3pbiB06e30UaCHOCTH H uanH'-IHR CHJibHOrO MarHHT

uoro noJIR. 
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~ Pu:c. I. OrrTU:'-IecKaH cxeMa. 

Onuca11ue npu6opa 

a/ 0 n T u 'I e c K a H c x e M a 

OnTH'IeCKaH cucTeMa npu6opa I puc. 1/ cTpouT H3o6pa

:>Keuue HCTO'IHHKa CBeTa /011/ Ha KOHe'IHOM paCCTOHHHH, 

paBHOM ,IJ,BOHHOMY paCCTOHHHIO ,11,0 3a~HTHoro CTeKna /3C/ 

/HanpHMep, ,IJ,mr 2-MeTpOBOH BO,IJ,OpO,IJ,HOH ny3hlphKOBOH Ka

Mephi "JIIO,IJ,MHna" 2.2100 MM/. 
flo onTH'IecKoH: cxeMe ny'IH OT o6beKTHBa /0 

1 
I na,IJ,aiOT 

ua nnocKOCTh Ja~HTHoro CTeKna /3C/ KaMephi. Ilocne 

OTpa)l(eHHH OT Hero 3TH ny'IH CTpOHT H306pa:>KeHHe HCTO'IHH

Ka /011/ BO BXO,IJ,HOM 3pa'IKe 06beKTHBa 0 l . 

B OT flH'IHe OT 06hiKHOBeHHOH aBTOKOflflHMal.I,HOHHOH CHC

TeMLI OllHChiBaeMaH CHCTeMa ll03BOnHeT H36aBHTLCH OT 

6nuKoB, B03HHKaiO~Hx a6nH3H o6beKTHBa 0 1 I ua cTeKne 

BaKyyMHOrO KO:>KyXa KaMe phi/. 11306pa:>KeHHe HCTO'IHHKa 

na,IJ,aeT iia ,IJ,enHTenLHYIO npH3MY /)];II/, KOTopaH paJ,IJ,enHeT 

H OTKflOHHeT na,IJ,aiO~HH CBeT Ha 11eThlpe HanpaaneHHH. TaK 

KaK CBeT B03Bpa~aeTCH OllHTh 'lepe3 06beKTHB 0 l , TO B 

nnocKoCTH 'leTLipex o6beKTHBOB /0 2 / cTpOHTCH 'leThipe 

H3o6pa:>KeHHH BXO,IJ,Horo 3pa'IKa o6beKTHBa 0 1 • B 3TOM MecTe 

noMe~eHhi tiJoTonpueMHHKH. )J;nH ycTpaHeHHH 4Jouoaoro caeTa 

npoHJBO,IJ,HTCH o6beMHaH tiJunLTpau.HH. Oua BhlnonHHeTCH 

npu llOMO~H 'leThlpex 06'heKTHBOB 0 2 , H306pa:>KaiO~HX ,IJ,e-
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flHTenLHYJO npHJMY )];II Ha 'leTLipex 4JoTO,IJ,HO,IJ,aX j(.f)lJ.j, Ha 

KOTOPLIX c noMO~LJO ,IJ,HarpaMM I)];/ HJo6pa:>KaeTCJI TonLKO 

Tpe6yeMaJI nno~a,IJ,L )];II. 
HaJIH'IHe HaKnoua Ja~HTHoro cTeKna /3C/ npHBO,IJ;HT 

K CMe~eHHIO H306pa:>KeHHJI Ha ,nenHTenLHOH npHJMe H TeM 

CaMLIM Mel{JieT OCBe~eHHOCTL 4JoTO,I1,HO,IJ;OB, CHrHaJihl OT 

KOTOpLIX o6pa6aTLIBaJOTCJI B :meKTPOHHOH 'laCTH npH6opa. 

3TO ,naeT B03MO*HOCTL onpe,neJIJITL yrJIOBLie OTKJIOHeHHJI 

Ja~HTHOrO CTeKJia 3C OTHOCHTeJILHO nepBOHa'laJILHOrO no

JIO:>KeHHH no .n;syM uanpasneHHJIM I X H Y I. 

6/ 3 JI e K T p 0 H H a J1 C X e M a n pH 6 0 p a 

C&ruanLI OT clloTo.n;Ho,noa nocTynaiOT nocne ycHJieHHJI ua 

BXO,I1, BOpOT, KOTOpLie HOpMaJILHO JaKpLIThl, 0HH OTKpLIBaiOTCJI 

O,II;HOBH6paTOpOM, JanyCKaeMLIM BHeWHHM HMnyJILCOM /ua

npHMep, OT nynLTa ynpasneHHJI KaMepLI/. C&ruan npHxo.n;HT 

B 6JIOK naMJITH. 3aTeM aMnJIHTy,na CHrHana JaMepJieTCJI. 

B onHCLIBaeMOM np&6ope HMeJOTCJI .nse auanorH'IHLie cxe

Mhl ,I1,JIJI H3MepeHHJI OTKJIOHeHHB 3C no ,II;BYM HanpaBJieHHJIM 

/X H Y /. 

OCUWl!lOrPA~ 

r----o-

~OTO-

lllo10llbl 
1---- ':lCio1/11o1TE/lb ._..._ BOPOTA ~ nAMATb ~ 

1.13MEP. 

LIEnb 

OllHOBif!EiPA· 
TOP 

.JL- 3An':lCK 

Pnc. 2.- EnoK-cxeMa aneKTpoHHKH. 
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Ha BbiXO,IJ; YCHJIHTenJI MO)I(eT 6biTL ITO,IJ;J<lliO'IeH OCUHJIJIO· 

rpacP, npH ITOMOlUH I<OTOporo MO)I(HO CJie,IJ;HTL 3a BH6paUHJIMH 

HJIH ,IJ;ecPOpMaUHRMH I<OHTpOJIHpyeMOB ITJIOCI<OCTH 3alUHTHOrO 

CTei<na JC. 3TO IT03BOJIHT ITOJIY'IHTL HHcPOpMaUHID 06 yrno

BOM ITOJIO)I(eHHH JC B ,IJ;aHHOe BpeMS. KpoMe TOro, OCUBnno· 

rpacP ,IJ;aeT B03MO)I(HOCTL Ha6JIID,IJ;eHBR Me,IJ;JieHBbiX OTI<JIOBe

HBB. Tai<ou pe*BM pa6oTLI npB6opa, I<OTOPbiB Heo6xo,IJ;aM 

oco6eHHO npa ero rocTapoaJ<e, o6ecnequaaeTcs 3aMbii<aHBeM 

I<OHTa.J<Ta /II/, I<Or,IJ;a ycaneHHbiB CllrHaJI OT cPOTO,IJ;BO,IJ;OB 

ITO,IJ;aeTCJI Henocpe,D;CTBeHHO B 6JIOI< naMSTll. 

a/ II p H H rrB n H an L H a s c x e M a 3 n e I< T p o H H o u 

c acT eM bl n pH 6 o p a I puc. 3/ 

.D;aa cPOTO.IJ:HO.IJ:a, .D; 1 H .D; 2 /THn IPP75 -TESLA/, no,IJ;

I<JIJOlfeHbl aHTHnapaJIJJeJILHO I< BXO.IJ:Y YCHJIHTeJII.HOrO J<aCI<a,IJ;a. 

OH o6pa3oBaH onepauuoHHbiM ycunBTeneM /HC 1 I
/MAASOI - TESLA/. Ko3cP4JuuueHT/I/ ycBneHHR I<acJ<a,IJ;a 

onpe,D;eJISeTCJI COITpOTHBJieHBeM uenH o6paTHOB CBJI3ll H MO· 

*eT .IJ:OCTHraTL 100. IIoTeHuuan Ha BbiXO.Ile onepauBOHHoro 

C~u,,1~QrDM> H':Mb 16HEWJ 

I ,.., ,....., r I I ~·IHh!', ~X!I;ltt.t:J Ln f ' I 0•12& 

IIDM 

' ,_ ·-·· I . . . I I I I ! 1 1 T I o ·12a 

Pnc. 3. ITpnHummanhHasr cxeMa. 
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ycunuTens nocTynaeT Ha 3MHTTep TpaH3HCTopa T 1 , pa6o

Taromero B I<JliD'IeBOM pe)I(BMe. 0,IJ;HOBB6paTop, co6paHHbiB 

Ha BHTerpaJII.HOB cxeMe HC 2 /MH7400 -TESLA/, 3anyc

xaeTcs UOJIO>KBTeJII.HbiM BMITYJILCOM, KOTOpbiB ITO,IJ;aeTCJI 

'lepe3 .IlBO.IlHYID CXeMy Ha ero BXO,IJ;. BKJIID'IeHBe MO>KHO ocy

lUeCTBBTL Tai<>Ke BPY'IHyro Ha>KaTHeM KHonKB K 1 • ,ll;nBTen~o

HOCTL BMUYJII.Ca Ba BbiXO,IJ;e O,IJ;HOBB6paTopa H, CJie,IJ;OBaTeJILHO, 

BpeMS 3a,IJ;ep>KKH OTC'IeTa, COCTaBJIJieT /20-.;-}00/ MC. 

qepe3 OTKpbiTbiB TpaH3BCTOp T I 3aps>KaeTCJI KOH,IJ;eHca

TOp C 3 • Hanps>KeHBe Ha nocne,IJ;HeM coo'tBeTcTayeT Hanps

>KeHBID Ha BbiXO,IJ;e onepaUHOHHOrO YCHJIHTeJIS H H3Mep.R'eTCJI 

CTpeJIO'IHbiM npB60pOM /M/, KOTOpbiB BMeCTe C TpaH3BCTO

paMH T 2 B T 3 o6pa3yeT MOCTOByro cxeMy. ,ll;nJI o6ecneqe

HBJI BbiCOKOB 'IYBCTBBTeJILHOCTH CXeMbl HCITOJIL30BaHbl TaK 

Ha3b1BaeMble "none able" TpaH3HCTopb1. H3MepBTeJILHLiii npu-

6op M no3aonseT perBCTpupoaaTL H3MeHeHHR noteHuBana 

B o6e CTOpOHbl /TO'II<a "HYJIL" - B UeHTpe WKaJibl/. 3THM 

o6ecne'leHa B03MO>KHOCTL onpe,IJ;eJIBTL CMelUeHHe KOHTPOJIH· 

pyeMOB ITJIOCKOCTH no .IJ:BYM HanpaaneHliJIM. KoHTaKT II I a 

sanseTcs nepexnrol.faTeneM pe>KHMa pa6oTbl cxeMbl. Ecnu oH 

To 

jnP GCB !1t.MnuV1 
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Pnc. 4. f1pHHUHITH8nhH8Si cxeMa onoKa ITHT8HHsr. 
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JaMKHyT, TO Kn~q /ua TpaHJHCTope T 1 I nocTORHHO oT
KpbiT H CXeMa HaXO~HTCR B pe)I(HMe DOCTORHHOrO KOHTpOnR. 

YcTaHOBKa DHTaeTCR OT ~sy'x CTa6HnH3HpOBaHHbiX HC· 
TO'iHHKOB HanpR)I(eHHR ±12 B /puc. 4/. linOK DHTaHHR BKmo
qaeT B ce6R TaK)I(e CTa6HnH3HpOBaHHbiH HCTO'iHHK HanpR)I(e
HHR ~ns ocseTHTenbHOii naMnbi I JI/ Tuna TESLA 6 B/15 Bm. 
llo~6opOM HanpR)f(eH.It;R /H TaK)f(e DO~CTpOHICOH K03tWJHUHeHTa 
ycaneHHR KaCKa~a/ MO)f(HO H3MeHRTb ~HanaJOH H3MepeHHH. 
OcseTHTenbHaR naMna JI BKn~qaeTCR nu6o ICOHTaKTOM n 16 
I puc. 4/ nepeKmoqaTens Tuna pa6oTbl, nu6o Ja~asaeMWM 
HMnynbCOM. 

,_J 

Cne~yeT OTMeTHTb, 'iTO JaMe,IVIs~mas nenb c noMOIIlb~ 
peJHCTOpOB p 

2 
H p "; D03BOnReT ysenH'iHTb BpeMR ~OCTH· 

)f(eHHR nonuoro uaKana ~o 2- x ceiCyH~, 'iTO so MHoro pa3 
ysenuqusaeT cpoK cny)f(6bJ ocseTHTenbHOH naMnbl JI. 

06IQHH BH~ KonnuMaTopa /B paJpeJe/ npuse~eH ua puc.S. 
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Prrc. 5. KoHTPOJibHbiH KOJIJIHMaTop. 

OcHoBHbre mexHut~ecKue oaHHbre 

<I»OKYCHOe paCCTORHHe 06'beKTHBa 0 I 
CseTocuna o6'beKTHBa 0 1 
Pa6oqee paccTORHHe 
aBTOKonnHMaTopa 
MHHJIManbHbiH ~HaMeTp KOHTponupyeMOH 
nnOCKOCTH 
)J,uanaJOH HJMepeuus yrna HaKnoua 
Yrnosoe pacrnupeuue npu6opa 
JlaMna ocseTHTens TESLi\ 
Pe)f(HM HJMepeuus: a/uenpepbiBHbiii; 

6/HMnynbCHbiH 
fiOCTORHHaR BpeMeHH OTC'ieTa 
B HMDynbCHOM pe)I(HMe 
BpeMR Ja~ep)f(KH oTc'ieTa 
YposeHb JanycKaiOIQero HMnynLca 
Yposeub curuana ~m1 ocu;unnorpa$a 
HanpR)I(eHHe nuTaHHH npu6opa 
f'a6apHTbl aBTOKOnnHMaTopa: ~HaMeTp 

~nuua 

f'a6apHTbl 6noKa llHTaHHH 

06IQHH sec npu6opa 
Hcnonueuue npu6opa B3pbmo6eJonacuoe 
I c aJOTHbiM npo~ysoM/ 

- 272 MM 
- 1:4 

- 2140 MM 

- 40 MM 
- ±2 MUH 
- 3 c 
- 6 B/15Bm 

- 1 MKC 
-20 7100 MKC 
-+3B/100 OM 
-±0,1 B/50 OM 
-220B/50Ft~ 
- 70 MM 

-450 MM 
- 290x250x 
x200 MM 

- 15 K2 

ABTOKonnHMaTOp H3rOTOBneH C y"'eTOM pa60Tbl B CHnbHOM 
MarHHTHOM none / ~o 1500 Tel. 

Jlumepamypa 

1. J.Stach et al. Ceskoslovenske integrovane obvody, 
STNL, Praha, 1975, p. 140. 

PyKonucb nocmynuAa e U3oameAbCKui1 omoeA 
7 .Rt~eap.R 1976 zooa. 
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