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Bneneaae 

np1U.l9H9HR9. HCKpOBblX KB.Mep Bbl3blB89T IIOTpe6HOCTb B o6pa60TKe 60JibUIOrO KOJIH'Ie­

CTBa CHaMKOB TpeKOBo CynJ9CTByeT U!HpOKall Kpyr 38ll8'1 ( B '18CTHOCTH 0 60JibliiHHCTBO aa­

ll8'10 pe111aeMblX n na6opaTopaa anepablx npo6new OH.fU1), Tpe6yJOnJax aaMepellaSI TOJibKO 

yrnoBblX KoopnaaaT • .nnSI aToll nena a nocTpoell npennaraeMblll npa6op. 

0CHOBHblM CBOliCTBOM TpeKa C MHoronnaCTHH'I8TOll acKpOBOll KaMGpbl SIBJISIGTCSI TOJ 

'ITO OH COCTOHT aa 0Tp93KOB 0 '19pe3 KOTOpb!G npa a3MepeHHH HyJKHO IIpOBGCTH 

npSIMyJO llllllaJO. CynJeCTBYIOT B npaanane nna MeTona nponmKeHaSI rrpHMoll. 

1. HawepaTb KoopnaaaTbl oTpeaKOB a pac'leTHblM cnoco6oM npo.noiDKHTb rrpaMyJO. 

2. npOBGCTa IIp.IIMyiO 'lepe3 0Tp93KH TpeKOB Ha rnaa. 

nepBblll cnoco6 nparonea B cny'lae IIOJIHOCTbiO aBTOMaTa'leCKoro ycTpoliCTBa, BTopoll-

6onee Bbironea B rronyaBTOM.aTax. 

Mona¢aKanaSI BTOporo MeTona acnonb3yeTcSI B onacblnaeMOM rrpa6ope • .nnSI roro, 

'IT06bl aa llBYX orrepanaA ( IIOBOpOT8 H COBM9UIGHHSI IIpSIMOll C Tp9KOM) OCT8JI8Cb TOJlbKO 

onaa -nonopoT, acnonb3yeTcSI aKpaa c rronocaTblM pac.TpoM. B T8KOM cny'lae aana'la one­

paTopa COCTOHT B TOM 0 'IT06bl IIOB9pHyTb SKpaH B T8KOe IIOJIO)K9HHe0 KOrlla IIOJIOCbl pacTpa 

6ynyT napannenbHbl aarrpanneaa10 aaMepSieMoro y'lacTKa TpeKa. qenone'l:ecKall rnaa Bblnon­

HSieT STY aana'IY 6blCTpo a To'IHo. HaMepeaaH, cnenaHHble aecKoJibKliMa onepaTopaMH, rro­

Kaaana, 'ITO peayJibT8Tbl OTJia'I8JIHCb OllHH OT npyroro Meaee '19M HS 10 MHHYT• C STOll 

)1(9 TO'IHOCTbiO II03BOJISI9T OTC'IaTblB8Tb yron OllHHH8llll8THpaapglJHblll KOllOBblll llHCK, KOTD­

pblll aaKpennea aa rronopoTHOM aKpaae. 

Yno6cTno rronb3onaaHH rrpa6opoM a ero rrpoaanonaTenbHOCTb cynJecTneaao ynellll'la­

naJOTCH, GCJIH C HaM MO)KHO pa60T8Tb 1IpH IIOJIHOM llHGBHOM OCB9U19HHao noaTOMy 6blJI8 

Bbl6paaa OIITH'I9CK8SI CXGMa C ''lepHbiM' aKpSHOM, pa60T~IOUIHM Ha 1Ip0CB9T. 

Cneny10111aM ¢aKTopoM, KOTOpblll canbKo CK83blB8eTCH aa npoaanonaTenbHocTa rrpa6opa 

SIBJISIGTCSI CIIOC06 1IpOTSI)KKH IIJIGHKao noK8llpOB8SI 1IpOTSI)KKS ll0Jl)KH8 6blTb 8BTOMSTH'I9CKOll, 

6blCTpoll a TO'IHoll. ABTOMaTa'lecKoll a TO'IHoll-nnll Tore, 'IT06bl onepaTop aaaaMancSI 

3 



T011bKO npoCWOTpOM H H3MepeHBeM H ue .c;onlKeH 6h!n. cne.c;BTh 3a ycTaHOBitoA xa.npa. 

liTO Obi onepaTop ycTaiiOBH11, Hru:tO H3MepHTb Kanp HJIH BeT, lly:lKilO Mll!IHM811bll0 0, 7 Celt, 

113-:38 Toro, 'ITO 6onbllle xa.c;pOB nponycxaeTCR, 'leM B3MepHeTCs, ueo6xo.c;uwo, 'ITOOhl Bpe­

MSI npoTSllKKK 6hlno cymecTBeuuo xopo'le, 'ISM BpeMSl ocMoTpa oT.c;enbHoro Ka.c;pa. B npo­

THBHOM cnyqae pe3KO CHH:lKaeTCSl npOH3BOAHTenbHOCTb npu6opa. 

npuMeBeHBe CTaBJJ;IlpTHOrO ABHraTenH C sneKTpoMarHBTHhiM TOpM030M AnSI npBBOJJ;a 

rpeA¢epuoro wexaBH3Ma o6ecne'IBBaeT BpeMil noxa.c;poBoA npoTSilKKB nneHKH 0,3 ceK. H.c;e­

anbBhiM MOlKHO C'IHTaTb BpeMSI KOpO'Ie 0,1 ceK, HO ero MOlKHO o6ecne'IBTb B CT8pT-CTOnHOM 

' pe:lKHMe c Bh!Knro'leHHeM no.c;aromero .c;BuraTens TOilhKO 3a c'leT cymecTBeHuoro ycno:lKHe-

HHH KHHeM8TH'IeCKOA cxeMhl npHBO.c;a rpeA<lJepa, rpeA<lJepHan np()TH:lKK8 Ohl118 HCn011b30BaHa 

llOTOMY , 'ITO ORa nBnHeTCSl npH JJ;SHHOA CKOpOCTH H TO'IHOCTB uau6onee npOCTOA H ua-

.c;e:lKHOA, 

Cne.c;yromas npo6neMa - 3allHCh H3MepeHHhiX KOOp.c;uuaT. CaMhi M ny'IWRM BapuanTOM 

nBnsteTcn npnMoA BBOA CHHTOA nu¢opManBH B naMnTh c;:qeTHOA MaWRHbl, EcllH sTo HeBo3-

MO:lKHO, HYlKHO UOilb30B8TbCH npoMe:lKyTO'ISIOlt 3allHCblO KO.c;a, npoCTbiM H ObiCTpbiM crio­

C060M C'ISIThiBaHHH KOJJ;8 C KOJJ;OBOrO JJ;HCKa SIBIISlSTCSl <lJororpa<lJHpOBaHHe Ha <lJoronneHKy, 

Ho sro Tpe6yeT HanH'ISin cnenuanhHoro 'IBTaromero ycTpoltcTBa .c;im BBo.c;a TaKolt 3anacu 

B c'leTiiyro Mawuuy, xoroporo noKa ueT.. npllMeH!l!l cymecTByromllii cnoco6 BBo.c;a ,tian­

HhiX, .Mhl BCIIOilb30B811B 3allHCb KOA8 Ha llSlTHAOpOlKS'IHYIO 6yMalKHYIO neHTY C llOMOmblO nep­

<lJopaTopa nJI. 3.c;eCb By:lKHO 3aMeTHTb, 'ITO nep<lJopaTOp nJI paOoTaeT Me.c;naHHee1 '!eM 

onepaTOp, KOTOphllt JJ;OJI)KeH :lKJJ;8Tb KOHU8 npOOHBKH, 

Onncaune rnaBHhiX y3noB npn6opa 

1. II e H T o n p o T n :lK H bl A M e x a H H 3 M 

npOTSI:lKKa nneHKH ()cylUeCTBnHeTCSl rpeJt<lJepHhiM M9XaHH3MOM C llUOCKHM Kyna'!KOM 

(pHC, 1). rpelt<lJep npHBOJJ;llTCH B JJ;BH:lKeHHe sneKTpOMOTOpOM H8 27 Be no.c;T~:lKK8 ll ua­

TSl:lKK8 nneuKH ocymecTBnneTCn .c;ByMn sneKTpOABHraTen!!MH .nnM-25. lleuTonpoTn:lKHhllt 

MeXaBH3M pa6oTaeT 6e3 3y6qaToro 6apa6aua, Cxe_Ma. BKniO'leHHH MOTopoB noKa3ana ua 

pnc. 2. 

B pe:lKHMe noxon KynaqoK B ( pnc. 2a,6), 3aKpenneHHbllt na ocn Be.c;ymelt wecTep-

HB rpelt¢epa, pa3Mh!KaeT xouueBoll: BbiKnroqaTenh C - H MOTOp Bh!Knroqeu. MoTOpbl 

.nnM-25 coe.c;aueHhl nocne.c;oBaTenbHo u no.c;nHTb!BSIOTCSl qepe3 conpo;BBneuue 100 0 oT 

HCTO'IHHita c nanps:lKeHBeM 30 B. 3Ta ue6onhlllaH no.c;nuTKa npe.c;oTBpamaeT c;:aMonpOR3BOnh-

Hoe pa3M8Th!Banue pynoHOB nneHKH B xacceTaX. 

npR H8:lK8TBB KnaBHWB 'nepeMOTKa'' ( puc. 3) p83pH:lKaeTCSI eMKOCTb 250M qepe3 

o6MOTKY pane PCM2- D , KOTopoe xonTaKTHOlt napolt 7a, Sa ua KOpOTKOe BpeMn 38Mhl-
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xaeT .xouueBolt Bh!KmoqaTenh C • .llBuraTenb uaquuaeT BpamaTbCH, xynaqoK B 3aMNxaeT 

KOHneBOJl BhiKnroqaTenb C • nocne OJJ;HOrO OOOpOT81 KOr.c;a rpeJt<lJep BepHeTCSl B BCXOAHOe 

nono:lKeHHe, KynaqoK CHOB8 p83Mb1ItaeT llHTaHBe ABHraTellelt, B TO BpeMH1 KOr.c;a BKniO'leB 
I 

ABRraTenh, nonnoe nanpg:lKenue no.c;aeTC!I qepe3 .c;uo.c;bl ua ABRraTenu no.c;T!I:lKKH nneHKH, 

nepeKnl0'18TeneM A MOlKRO MeH!ITb nanpaBneuue npoT!I:lKKH. 

nocne Ba:lKaTRSl Ba KOHneBOlt BbiK1110'18Tenh D MOTOp Henpeph!BHO npOTHrHB8eT nneH-

Ky, 

nneHKa HaM8Tb1BaeTCSl Ha CTaH.c;apTHhle OOOHHhl rOCT 3917-57, B lPH11bMOBOM KaHane 

ORa npH:lKHMaeTC!I K 61130BOMY Kp810 ( puc. 1 H 15), a CBepxy llpH:lK8Ta. K K8JJ;pOBOMy OKHY 

nplllKHMHbiM CTSK1IOM 1 KOTOpoe nBnlleTCll qaCTblO OTKHJJ;HOrO OCBeTRTenn. 

nneBKa uaxo.c;RTCSl B KacceTax, YAOBilaTBOpHIO!UHX Tpe6oBaRB!IM llO:lKapHOlt 6e3onac-

HOCTH. 

2,0nTH'ISCKaSl CHCTSMa 

0nTH'ISCK8!1 CHCTeMa COCTOIIT B3 OCBSTHTeJI!I C TpeXnHH30BbiM KOH.c;eHCaTOpOM U JJ;Ba.c;­

uaTRBaTTHOJt naMnolt, npoeKUBOHHOro OO'beKTUB8 Mupap "I : 3,5, f m 35 MM, 3epKana H 'qep-

" uoro' s~:paua, pa6oTaromero ua npocBeT ( puc, 4). YBenuqeuue Ka.c;pa ua SKpaue .c;ecnTr-

KpaTRoe, 3KpaH COCTOHT 113 MaTOBOrO CTBL~a U TeMH03eneuoro_ <lJunbTpa C nonOC8TbiM pacr­

poM, War pacTpa 3 MM, Becb sKpau yKpenneu B Kpyre, xoTophll! BpamaeTCH ua wapRKOBbiX 

no.c;wunHKKax, 'ITO no3BOnHeT ycTaHOBUTh nonocbl sKpaua napannenbHo U3MepneMoMy· yqacT" 

xy TpeKa. Ha OKpy:lKHOCTU 9Kpaua yKpenneu o.c;IIHHa.c;u·aTupa3pHAHhllt KOAOBbllt .c;ncx c Ko­

.c;oM fpe!! ( puc. 5). TaKoA .c;ucK o6ecne'IBBaeT U3Mepeuue yrnoB c TO'IBOCThlO ±.5,3. 

3.CUCTeMa C'IBTbiBaHRSl Ko.c;a U ynpaBneHUH npu6opOM 

CucTeMa C'IBTbiBaHH!I Ko.c;a U3o6pa:lKeua ua p11c. 6 6. CBeT OT HMnynbCHolt naMnbl 

H<U<-50 npoxo.c;RT 'lepe3 .c;ua¢parMy A u npeo6pa3yeTCH c¢epuqecKolt nBH30lt B B 

napannenbHbllt ny'IOK1 KOTOpbllt UUnUH.c;puqecKolt 11RH30lt C npeo6pll3yeTCH B OJJ;HOM ceqeHHH 

B CX<!AH!UBltCll nyqoK, TaKaH OllTH'leCKa!l CUCTSMS npoeKTBpyeT· Ha KOAOBblii AUCK TOHKYIO 

nonocy CBeTa WUpiiHOlt 0,2 MM, no.c; OT.c;enhHhiMB pa3pH.c;aMU KOAOBOrO JJ;UCK8 YCTaHOBJieHhl 

¢oro.c;uo.c;bl <ll.ll-2. Toxa <POToxaro.c;a, Bbi3BaHHoro cBeToM OT RMnynbCHOlt naMnbl, XBaTileT 

6e3 ycxneuus .c;nn nepe6poca Tpurrepuolt gqeJtKu Mo.c;ynh A,p11c. ·9a). 

HalKaTueM xo.c;oBoA KHonKu pane PCM-lA ( puc. 3) c6pach!BaeT TpurrepHbllt pe­

rucTp A ( puc. 7) ua uynh no· uen11 7a u 3aMbiKaeT pane PCM-lB. O.c;ua napa KOHTaKTOB 

} a, 2a 3anycxaeT BMnynbCHYIO naMny ( pHCe 6a), BTOpag KOHT8KTH8H napa 3allOMBHBeT Ha 

pene PCM-2C, 'ITO npou3owno U3Mepeuue. 

CBeTOBOlt uMnynbC cnucbiBaeT xo.c; c xo.noBoro .c;ucKa c noMO!UblO <PoTo.nuo.noB 

¢1.ll2-l ••• ¢1.ll2-ll ( pHC. 4, 66). O.nuoBpeMeuno ABeua.c;uaTbllt <PoTo.nuo.n .nnn 3anycxa 

( yCTaHOBUeHHbllt B KOpOOKe CBeTOBOlt BCllbiWKH) 3aMb1KaeT uenoqey <lJopMUpOBaTenelt 
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( pH Co 7, 9B), ltOTOpble qepea Y1 - CX9Mbl ( MO.Il.YIIb B , pH Co 7, 9 0) B rpynnax no qe-
1 . 

Tblpe pa3pll.ll.8 BltiiiO'l810T 3MHTTepHb19 llOBTOpHTenH ( MO.Il.YIIb .F, pHC, · 7, 9.n ) H ltnJO'l9Bbl9 

~pHO.Il.bi(D-203 ,uo.nynh F 0 pRe, 7, 9e), M8I'HHTbl nyaHCOHOB H O.ll.HOooopOTHYIO wy!fl:ry 

nep!flopaTopa nn, 3TOT UHltii llOBTOpHeTCII C llOMOlllbiO TpKI'I'epa 13 A .ll.B8 paaa, 

TaKHM o6paaou, nonyqaeTCll pacnpe.neneaue xo.n8 a a 6yMa*HOlt nSITHnopoJKe'lnoil neaTe, 

K8lt noitaaaHo aa pac. 8. 

I 
Ha*aTHeM Ha KHOilKH K

1 
H K 

2 
, paaMemeHHble Ha HH)I{Hell naHenH npa6opa 

I ( pHc, 4), paa6n01mpy10TCH COOTBeTCTBYJOlllHe cxeMbl .nn11 npo6HBKH npHaHaKa aaqana K KOH-

Iua ~OHbl, Dpa noaTopeHHH npo6HBKH 'IHcna ao BTopoA nonoBKHe uaKna Tparrep 13 A SBT":" 

IMATH'leCKK 6noKapyeT npooHBKY npHaHaKOB H uapKepa. DpotSaaKy uapKepa paapewaeT nep-

aag H-cxeMa B. 

B peaynhTBTe noBTOpHoro Ha>KaTBH Ha KO.Il.OBYJO KHOnKy npH aauepeaua Itoop.nHHAT 

aech naKn noBTOplleTCSI, ecna ae C'lHTSTb Toro, 'ITO pene PCM-2C y>Ke nocne nepaoro Ha­

>KBTHSI HSXO.Il.HTCSI BO BK1li0'19HHOM COCTOSIHHH, DpH nepexo.ne H8 CII9.1l.YIOIUHlt KA.Il.P HS>Ka-

THeM aa KaonKy •nepeuoTKa• pene PCM-2 D p83MbiKBeT nenb nHTaHHll pene PCM2C 

( pac, 3),, KOTopoe, aepayawHCb a caoe acxo.naoe nono>KeHHe, aoa6y>KnaeT pene PCM2 E. 

3TO. pene aanHWeT B TpHI'I'ep 12A e.ll,HHHUY, KOTOp8SI o603H8'189T KOHen H3MepeKHH, 

Cac:reuoA aaaHMHOI'O coe.naHeHHSI pene B cxeMe ynpaaneHHH o6ecne'leHo Heo6xonaMoe 

Bp9Mll aanep>KKH ynpaBIIliiOlllHX HMilYIIbCOB; 

CxeM8 co6paHa HS MO.Il.YIISIX W9CTH THilOB ( pHC, 10), HX KOIIH'l9CTBO llOK838HO B 

cne.nyJOmell TaonHue, 

THn 
A B c D E :F 

MO liS! 

KonH'lecTBO 13 15 7 7 6 6 

CxeMa Mo-
.ll.YIIll H8 9a 96 9B 9r 9.n 9e 

DHC. 

Bell cxeua co6paaa a a onHoA neqaTHolt nnaTe ( pRe, 11) paaMepoM 210x160x130 MM 

H CO.Il.Sp>KHT 52 Tp8H3HCTOpOB 0 93 .ll.KO.Il.OB, 21 9MKOCTell H 156 COilpOTHBII9HHllo 

CxeMa ynpaaneHHll ( pHc, 3) co6paaa aa ne'l8THoll nna:re 150xll0 MMo H8 pRe, 12 

llOK83aHbl CX9Mbi 61IOKa llHTaHHH, KOTOpble llOM91U9Hbl H8 ~e'laTROlt lliiaTe p83MepoM 

15Qx 140 MM, 

.H8 pHc, 13 noKaaaao paauemeHHe acex BbiWe yKaaaHHhiX neTanelt BHyTpH npH6opa, 

BnoK-cxeMa nonyaaToMa:ra noK838H8 Ha pHc, 14 a oomHA BH.Il. ero auec:re c nep!flopaTo­

poM ~ H,a pac, 16. 
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CxeMa npeo6p830B8HHSI KO.Il.8 ( pHC, 7) npe.ll,H83H8'19H8 .ll.IISI tPOTOBBO.Il.8 C'l9TilOJl Ma-. 

WHHbl M-20, Oaa MO>KST 6b1Tb HCI101Ib30B8H8 6ea H3MeHeHBK H .ll.IIK TSKCTOBOI'O BBO.Il.8 

C'l9THOJ1 M8lllHHbl • MHHClt 2' HIIH • MHHCK 22' 0 ecnH B H8'181I8 H KOHne ltS>K.Il.Oll 30Kbl .npo-

6BTb npH3K8K I'paHBUbl 30Hbl ( BCe llKTb .ll.blpOK B O.ll.HOA CTpO'lKe) H 9CIIH H8 MAlllKRe 

"MaKclt"npe.ll.yCMOTpea BBO.Il. BC9X KO.Il.OB ( B TOM 'IHCIIe H O.ll.HHX aynell B O.ll.BOll CTpO'llte), 

Bonee Bbii'O.Il.Ho, B cnyqae BBO.Il.8 B uamaay • MaacK', npo6aB8Tb TOIIbKO nepay10 nonoaaay 

KO.Il.80 ll0lt838HHOI'O H8 pHCo 8, )liiK 3TOI'O Ky)KHO TOIIbKO OTKIIIO'IHTb Ha ll9'l8THOlt Ilii8T9 

( pHC, 7) MO.Il.YIIb 13A H p83'b9.1l.KHHTb JoiO.Il.YIIb D B nepBOM pll.ll.Y C Mo.nyneM C B 

TpeTbeM pH.ny, 

Dpu6op naTaeTCSI OT npoMbiWneaaolt ceTK 220/120 B ,50 repu, Bcs aneKTpOHHKa no­

uemea8 BHyTpH npu6opa, Dpu6op C09.1l.HKS19TCK C nep!flop8TOpoM THil8 nn 'l9Tblpll8.1l.ll8TK­

>KHIIbllbiM K86eneu, 

DpH paap860TKe 6bln8 npenycuo:rpeaa aoaMoJKHocTb .nononaHTb npu6op yc:rpollcTBOM 

.ll.IISI HaMepeHHSI npHMoyronbllhiX Koop.nHHaT, MeTo.n o6pa6oTKH HH!flopuanaa, nonyqeuaolt c 
Ill 

llOMOIUbiO npH6opa, OllHCaH B pa6oTe , 

B 3aKIIIO'leHHe aBTOpbl Bblp8>K810T rny6oKyJO 6naronapaocTb B.<P.YcTHHOBy 38 c6opKy 

MexaaH'leCKOll 'lBCTH npa6opa, lO,M,K838pHHoay, Sl.KayTcKouy, C.BhiCKD'lllny 38 none3Rble 

o6cy>K.Il.9HHSI H llOMOlllb B pa6o:re, KOM8KTHBY 3KCil9pHM9HTAnbllOll M8CTepCKOlt n86opaTOpHH 

Sl.ll.epHbiX npooneM 38 Bb1COK08 K8'19CTBO C.ll.91I8HHbiX .neTanell H n,nerapoBOlt 38 BblllOnHeliHe 

p8C'l9TOB, CBSI38HHbiX C 3KOHOMH'l9CKOll llOII93HOCTbiO llpH6opa, 

PyKonHcb noc:rynHna B H3.1l.8TeiibCKHA oT.nen 
17 aarycTa 1965 r. 
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