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BseaeHHe 

AnnapaTypa <jloTorpaqlHpOB8HI!SI H OCB9IU9HHH COBpeMeHHOtl 60J1biUOtl ITY3blpbKO

BOtl K8M9pbl npeACT8BllSI9T co6otl CllOJKHbit\ KOMITll9KC yCTpOtlCTB 0 BKJ110"18IOIUHX CHC

T9Mbl OITTHKH, TO"'HOtl M9X8HHKH, 3J19KTpOT9XHHKH 0 a T8KJK9 3ll9M9HTbi 0 o6ecne"'HB8-

!0illHe ynp8BJ19HH9 0 CHHXpOHH38UHIO H TeXHHKY 6e30IT8CHOCTH, 

TexHH"'eCKHe Tpe6oBaHHSJ K KOHCTpyKUHH annapaTyphr BhrTeKaiOT H3 ycnoBHSJ 

o6ecneqeHHSI BbiCOKOtl TO"'HOCTH BOCCT8HOBJ19HHSI ITO CHHMKaM ITpOCTpaHCTB9HHOtl 

K8pTHHbl perHCTpHpyeMbiX C06biTHtl H H8A9JKHOCTH pa60Tbl B T9"19HH9 CP8HCOB o6ny

qeHHSI K8M9pbl B nyqKe yCKOpHT9J1SI C ITOllY"'9HH9M CepHtl CTepeOCHHMKOB ITO 100000 

B K8JKAOM ceaHCe o6nyqeHHSI, 

06ecneqeHH9 BbiCOKOtl TO"'HOCTH BOCCT8HOBll9HHSI KOOpAHH8T AOCTHraeTCSI npH

M9H9HH9M OITTH"'9CKHX CHCT9M 0 CIT9UH8llbHO paCC"'HT8HHbiX C YCllOBHeM B03MOJKHO 

nyqmero HCITp8Bll9HHSI B03HHK810IUHX ITpH Cb9MKe reoMeT~HqecKHX HCK8JK9HHA H 

nonyqeHHSI yAOBJ19TBOpHT9llbHOro KaqecTBa H306p8JK9HHSI, 

C U9J1b!O o6ecneqeHHH 6930IT8CHOCTH SKCITnyaTaUHH KOHCTpyKUHH annapaTyphl 

BbliTOllHSI9TCH repMeTHqHQt\, 8 M9CT8X B03MOJKHOro HCKpoo6pa30B8HHH ( 3ll9KTpOKOH

T8KTbi, sneKTpoBBOAhr, ,PoTonneHKa H llp.) annapaTypa npollyBaeTCH ra3oo6pa3HhiM 

830TOM ITOil ll8BJ19HH9M 15-25 MM BOilSIHOrO CTOJ16a, 

.UnSJ <jloToperHCTpHpyrollleit annapaTypb! ITY3b!pbKOBOit K8M9pbl SIBJIH9TCH T8KJK9 

B8JKHOA H8A9JKH8H · M8pKHpOBK8 KallpOB <jloTOITJ19HKH C U9J1bl0 ITOHCK8 CTepeonap CHHM

KOB H <PHKC8UHSI H8 ITJ19HK9 yCJ10BHit 3KCITepHM9HT8, 
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YKB38HHbie Bbiiiie Tpe60B8HHfl BbinO/!HeHbl npH C03t!8HHH annapaTypbi CTepeo

/1/ cj>oTorpa!j!HpoaaHHfl H ocaemeHHsr nyabipbxoaoit soaoponHoit xaMepbi nBa OH.RH , 

/2 3/ 
CxeMa OflTHKH STOlt K8MapN OflHC8H8 B pa60T8X 0 

, 3neCb npHBOtiHTCfl OflHC8HHe 

cj>oTOpai"HCTpHpyJOil!eit annapaTypbJ 0 ee KOHCTpyKUHH H KaKOTOpNX BOfipoCOB T9XH0/10-

I"HH H3I"OTOB/19HHflo 

AnnapaTypa ocsell/eHHH 

061l!Hit BHt! CTepeocj>oTorp8MMeTpH'19CKOit YCTBHOBKH npe.QCT8B/19H H8 pHC, 1, 

OnTH'Iecxasr cxeMa ocsemeHHsr H3o6pameHa Ha pHc, 2, 

KoHCTPYKUH8 QCBeTHTena 

nHH3bJ KOHt!9HCOpOB H /18Mfibl OCB9THT9/lfl p83M91l!9Hbl B Ot!HOM 061l!eM 6noxe 

( pHC, 3) 0 yxpenneHHOM Ka 6830BOit fi/lHTe $OTOrpaMMeTpH'19CKHX K8Mep ( pHc, 4), 

Kamnasr HMnynbcHasr naMna ocsemaeT 1/3 o6~eMa xaMepN, B 6noxe ocseTHTensr, 

B6/1H3H HMfiYilbCHbiX /18Mfi p83Mall!9Hbl TpH cj>oTO.QHOt!8 ( cJ>.Q) .Q/lfl KOHTpO/lfl p860Tbl 

CHCT9Mbl OCBell!aHHflo CMeHa HMflYilbCHblX /18Mfl npOH3BOtiHTCfl flpH OTKpbiTOit Kpblll!Ke 

6noxa ocBeTHTensr (pHc, 5), HMnynbCHbie naMn&J ycTaHaBnHB8JOTcsr B aamHMbJ xpen

neHHsr (pHC, 5), npenyCMOTpeHa B03MOmHOCTb IOCTHpOBKH /18Mfl OTHOCHTe/lbHO onpa-

Bbl KpenneHHfl1 KOTOp8fl H9flO.QBHmHo· YCT8H8B/lHB8eTCH B I"H93.QO KOpnyca OCBeTHTe

/lH1 o6ecne'IHB8H npaBH/lbHOe flO/!OmaHHe /18Mflbl OTHOCHTe/lbKO KOH.QeKcopa C-04 

(pHC, 2), 

CxeMa yrwasnepl(a H KolJ'!'POnl! paQ.oroJt. . .JU4~1U>Jx naMn 

YnpaaneKHe H KOKTponb 3a pa6oToit HMnynbCKbJX naMn ocymeCTB/lHJOTCH cornacao 

!jlyaxuHoKanbKoit cxeMe (pHc, 6) nocpeacTBOM anexTpoaaoro nporpaMMKoro ycTpoit

/4/ I 
CTB8 flY3blpbKOBOit BOt!OpOtiKOit K8Mepbl 3nY -4 , 

3anycx HMflYilbCHblX /18Mfl flpOH3BO.QHTCfl /1H60 HMflYilbCOM C CHCTeMbl KOHTpO

Ilfl npoxomaeKHH ny'IKOBbiX '18CTHU1 nH6o oT BKyTpeKHero reHepaTopa Pn ( pHc,6), 

HMnynbc aanycxa nocTynaeT Ha fl'leitxH ( cJ>Y), !jlopMHpyJOil!He HMnynbCbl noamHra 

naMn, 'lepe3 naa nocnenoaaTenbHO coenHKaKHbJX 6noxa BpeMeHHbJX 3anepmex EB3-4 

H EB3-7 (8,9), TpH 6noxa BpeMeHHbJX 3anepmex EB3-7, EB3-8 H EB3-9 aaJOT 

B03MOlKHOCTb OCyll!eCTB/leHHfl flOC/19t!OB8T9/lbHOI"O Cp868TbJB8HHfl HMfiY/lbCHblX /18Mfi 

nnsr !jloTorpaif>HpoaaHHfl oaHoro H Toro lKe cnena B pa3Hbie MOMeHTbJ apeMeHH no 

Y'I8CTK8M, 
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HMnynbCKbJe TpaHccj>opMaTopbJ npeo6pa3yJOT ynpaB/lfiJOil!Hit 1 

BbicoxoaonbTHbll! BHneoHMnynbc, B xoaxcHB/lbHOM xa6ene, xoTopb 

fib! C Tp8HCcj>opM8TOp8MH 0 B036YlKti810TCfl KO/le6aKHfl, lJaCTOTa STJ 

nenHaTCfl !jla30BOJ! CKOpOCTbiO pacnpOCTpaKeKHH S/leKTpOM8I"HHTH< 

tiBHHOI"O THna, 

TaKHM o6p830M0 B Ka6ene cj>opMHpyeTCfl P8t!HOHMnynbC
1 

KOTO 

eT flOtllKHI" HMflYilbCHbJX ll8Mfl, 3xcnepHMeHT8/lbHO onpeneneHKbJJ! 

BO BCfiblll!KBX BCeX Tpex HMflYilbCHblX /18Mfi OK838/1Cfl -
HOBbiX /18Mn), no Mepe CTapeKHfl h8Mfi Be/1H'IHH8 pa36poca BO BC 

eT, Koraa aenH'IHKa aToro pa36poca aocTHraeT 200 Mxcex,np 

naMn, 

Cpa6aTbJBaKHe HMnynbCHbiX naMn HKt!HUHpyeTcsr if>oTOtiHonaMH, 

tiHonoa nocTynaJOT Ka norH'IecxHe cxeMbJ "HET" H "HnH•, B c 

ny/lbCHbiX /laMn CXaMa "HET" Bblp868TbJBaeT CBeTOBOit H 3BYKOE 

npaBKOCTH, npH HOpM8/lbHOM Cp868Tb!B8HHH HMflYilbCHbiX /18Mfi CXE 

xaeT ycTpoitcTaa axcnoKHpoBaHHfl cnylKe6KbiX aaaxoa ( YCC3) 

UHH ( YC3Q) 1 a flO 38BeprneHHH Bfie'I8TbiB8HHfl HX /lOI"H'IeCK8H CXE 

aT CHI"HB/1 3anycxa /leKTOflpOTfl)f(HbiX M9X8HH3MOB !jloToannapaTa, 

Pe)f(HM pa6oTbi HMnynbCHbiX naMn 

nHTBKHe HMflYilbCHbiX /laMn HcJ>K-50 npH Kanpl!lKeKHH 170-20( 

600-900 MK!jl o6ecna'IHB89T SKeprHJO BCfibliiiKH 12-18 t!Jii; , t!OCTaT 

HHpOBBHHH HB fi/19HKy THfi 10, 3aneplKK8 CBeTa Ha BpeMH pOCT8 n; 

sapbHpyeTCH OT I no 4 Mcex. Ha apeMeHHol! paaaepTKH BCfibiWKH 

fib! HcJ>K-50, npetiCT8B/leKKOl! Ha pHc, 7, BHt!HO, 'ITO MHHHM8/lbH8H : 

/18MflOll npH pa3plltie eMKOCTH 400 MK!f> COCT8B/lli9T Ba/lH'IHHy no 

EnHKH 

B CHCTeMe OCBall!eHHH OflHCbiB8aMOl! KaMepbi HMaiOT M9CTO f 
. 161 

HaHne rnnpoxoro 6aanca cTepeocxonH'Iecxoro if>oTorpalj!HpoBaHHll 

HYTb 6/li!KH H8 Kpal! ifloTorpaif>HpyeMol! 06/18CTH K8Mapb1 1 HO He yeT 

CTbJO, HaH5onbrnel! HHTeHcHBHOCTbJO o6nana10T naa rnaBHbJX 6nHl 

nopl!AK8 0 o6yC/lOB/leHHbiJ! OTpalKeHHeM CBeT8 OT I"/18BHOI"O CTeK/18• 
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Bb!W8 Tpe60B8HUSI BbinOnH8Hbl npH C03.1l8HHH annapaTypbl CTepeo

/1/ 
Sl n ocseweHHSI ny3blpbKOBOlt BO.IlOpo.llHOlt KaMepbl !IB3 OHHH 

/2,3/ 
KaMepbl OUHC8H8 B pa60T8X o 3.1l9Cb npHBO.IlHTCH OfiUC8HH9 

annapaTypb!1 ee KOHCTpyKUHH H H8KOTOpbiX BOfipoCOB T8XHOnO-

Annaparypa OCB61I18HHH 

cTepeo¢oTorpaMMeTpH~ecxoA ycTaHOBKH npeacTasneH Ha puc. 1. 

ocseweHUH uao6pa*ena na puc. 2. 

KoecrpyKUHD QCBeTHTena 

-.lleHCOpOB U naMfibl OCBeTUTenSI p83MeWeHbl B O.llHOM 06WeM 6noxe 

8HHOM Ha 6a30BOlt nnuTe cjloTorpaMMeTpU~eCKUX KSMep (puc. 4) • 

naMna ocsewaeT 1/3 o6'beMa KaMepbl. B 6noxe ocseTuTenH, 

TpU ¢oTO.IlUO.Il8 ( 4> n) .llnSI KOHTpOnH pa6oTbl 

UMnynbCHblX naMn npOU3BO.IlUTCSI npu OTKpbiTOlt KpblWKe 

HMnynbCHbie naMnbi ycTaHaBnUBSIOTCH B aa*UMbi xpen

npenycMoTpena B03MO*HOCTb IOCTUpOBKU naMn OTHOCUTenbHO onpa

HefiO.IlBU*HO. YCTSHSBnUBSeTCSI B rHe3.1lO KOpnyca OCBeTHTa-

npaBHnbHOa nono*eHUe naMUbl OTHOCHTanbHO KOH.Q8HCOpa C-04 

H Kt:J!!'J'POilH pafioTOil . .HM~IIbJJC llBMn 

U KOHTponb 38 pa60TOlt UMnynbCHbiX naMn ocyweCTBnSIIOTCSI corn&CHO 

cxeMe (puc. 6) nocpencTBOM sneKTpoHHoro nporpaMMHoro ycTpoA-
/4/ . 

K&Mepbl 3nY-4 • 

naMn npOH3BO.IlUTCH nu6o UMnynbCOM C CHCTeMbl KOHTpo

OT BHyTpennero renepaTopa Pn (puc.6). 

nocTynaeT Ha Sl~eltKH ( <I>Y) 1 cjlopMupyiOWHe UMnynbCbl fiO.Il*Ura 

nocneQoBaTenbHO coenuHeHHblX 6noxa BpeMeHHbiX aanep*eK EB3-4 

Tpu 6noxa speMeHHbiX aanep*eK EB3-7, EB3-8 u EB3-9 .llBIOT 

TBneHUSI nocne.llOBSTenbHOrO Cpa6STbiB8HUSI HMnynbCHblX naMn 

O.llHoro H Toro *e cnena B pa3Hbie MOMeHTbi BpeMeHH no 
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\. HMnynbCHbie TpaHccjlopMSTOpbl npeo6pa3yiOT ynpaBnSIIOWHlt HMnynbC fiO.Il*Hra B 

BbiCOKOBOilbTHbilt BH.IleOHMnynbc. B KoaxcnanbHOM Ka6ene, KOTOpbiM coe.llHHeHbl naM

fibi C Tp8HCcjlopM8TOp8MH 1 B036Y*.Il8IOTCSI Kone6SHHS!o I:.JaCTOTS 9THX KOne6aHHlt onpe

.llenHeTCSI cjlaaOBOlt CKOpOCTbiO pacnpOCTpaHeHHSI aneKTpOMSrHUTHOlt BOnHbl B K86ene 

naHHoro Tuna. 

TaKUM o6p830M1 B Ka6ene cjlopMHpyeTCSI pa.llUOUMnynbc, KOTOpblli U ocymeCTBiiSI

eT non*ur HMnynbCHbiX naMn. 3xcnepHMeHTanbHo onpeneneHHbill paa6poc no speMeHu 

BO BCfiblWKSX BCeX Tpex UMnynbCHblX naMn OK838nCSI "" 10-20 MKCeK (nns 

HOBbiX naMn). no Mepe CTapeHUSI naMn BenU~UHS pa36pOC8 BO BCfiblWKBX B03p8CT8-

eT. Korns senu~una aToro paa6poca nocTuraeT 200 MKcex,npouasonuTcH cMeHa 

naMn. 

Cpa68TbiB8HUe HMnynbCHblX naMn HHAHUUpyeTCSI ljJOTO.IlHOABMH. 11MnynbCbl C ljJoTo

.llUO.IlOB nocTynaiOT Ha norH~eCKUe cxeMbl 'HET' H 'H!IH' • B cny~ae OTK838 UM

nynbCHbiX naMn CXeMa 'HET' Bblp868TbiB8eT CBeToBoll H 3BYKOBOlt CUrHSilbl HeHC

npaBHOCTHo npu HOpManbHOM Cp868TbiB8HHH HMnynbCHbiX naMn CXeMa '11!111' aanyc-

xaeT ycTpollcTBa axcnonnpoBaHHSI cny*e6HbiX anaxos ( YCC3) H 3H8KOB OpHeHTa-

UUH (YC30) 1 8 no 38BepweHHH Bne~aTbiBSHHSI HX norH~eCKSSI CXeMa 'H' ljJopMUpy

eT cnrnan aanycxa neHTonpoTH*HbiX MexaHH3MOB ljJoToannapaTa. 

PeJKHM pa6oTbi HMnynbCHbiX naMn 

nuTSHHe HMnynbCHblX naMn 114>K-50 npH HSUpSI>KeHUU 170-200 BOilbT U eMKOCTU 

600-900 MKijJ o6ecne~UB8eT 9HeprUIO BCfibiWKU 12-18 .ll~ 1 .llOCTBTO~HyiO .lliiSI 9KCUO

HUpOB8HUSI Ha nneHKy TUn JO. 3anep>KK8 CBeTa HS BpeMl! pOCTa ny3blpbKOB (EB3-4) 

BapbUpyeTCl! OT 1 AO 4 MCeK. 113 BpeMeHHOll paasepTKU BCfibllllKU UMnynbCHOlt naM

fibl 114>K-50, npeACTaBneHHOlt HS puc.7, BUAHO, <t'ro MUHUM8ilbH8l! 9KCU03UUUSI C STOlt 

naMnoll npu p83pS!.Ile eMKOCTU 400 MKcjJ COCTSBnSieT BenU~UHy fiOpS!.IlKB 0,5 MCeK. 

EnHKH 

/5/ 8 CUCTeMe OCBeweHUSI OfiUCbiBSeMOlt KSMepbl UMeiOT MeCTO 6nUKU • npuMe-
. /6/ 

HeHue wupoxoro 6aauca cTepeocxonu~ecxoro ljJoTorpaljJnpoBaHUSI noasonuno cnsu-

HyTb 6nUKU HB Kpall cjloTorpaljJupyeMoll o6naCTU K8Mepbl 1 HO He ycTpBHUiiO UX UOiiHO

CTbiOo Han6onbmell HHTeHcHBHOCTbiO o6nana10T nsa rnaBHblX 6nnxa: 6nHK nepsoro 

nopHAKa, o6ycnosneHHblll oTpa>KenueM cseTa OT rnasnoro cTeKna-unniOMUHaTopa, u 
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6naK TpeT&ero' nopH~Ka, o6ycnoanessYI nocne~oaaTen&HYMa oTpa~esaHMa cseTa oT 

pacTpa, rnassoro cTeKna R ssos& pacTpa. 3TOT 6nBK TpeT&ero nopH~Ka no BHTeH

caesocTR 6naaox K 6naxy nepsoro nopanxa acne~cTBBe 6on&woro xo~aunesTa oT-

pa~eHBH pacTpa. 

CxeM&t xo~a ny'lel, npnso~snnax K o6paao&aHRIO yxaaasHbiX rnasBYX 6nRKOB, 

~8Hbl B .llBYX B38RMHOOepneH.IlRKynRpHYX npoeKI{HHX H8 pRCo 8 B 9, .llnsl ynpomeHBJI 

aTRX pRCYHKOB TOOII{HHbl Cpe~ B K&Mepe pe.ayURpOB8Hbl K B03~YXYo CTeKnO-HDDIOMB

BaTOp npe~CTa&neHO O~BOA DHHRel, a 683HCHbie p8CCTORBHH R p83Mepy aneMeBTOB 

pacTpa yeensqesbl. B ceqesss, napannen&soM pe6py npnaMaTR'Iecxoro aneMeHTa 

Me~y ero KOHR'IeCKRMR rpaHRMa, pacTp pa6oTaeT no~o6so c~epaqecKOMY aepxany. 

no aToA npnqase pacTp sa pac. 8 npe~cTasnes c~pol. 

Enax nepeorp nopR~Ka o6paayeTCR 6naro.aapH oTpa~esaRM ceeTa e TO'IKax 

A
1 

a A
2 

(pac. 8 H 9). EnHK TpeT&ero nopR.aKa o6paayeTCR 6naro.aapR oTpa~eBHHM 

ceeTa e TO'!Kax A
2
B

2
A

2
E

2 
(.anu o6'heKTHBa o

1
) R e To'IKax A

1
B

1
A 1E 1 CanR o6'heK

Taea o
2

) (psc. 8). To'IKH E 1 a E 2 - aTo MecTonono~esse 6nsKoB e npoeKUHH 

sa noeepxsocT& pacTpa, npH'IeM .anR o6'beKTHBa o1 e TO'IKe E 1 - 6nsK nepsoro 

nopu.aKa, a e TO'IKe E 2 - 6nHK TpeT&ero nopR.aKa; .anR o6'beKTHBa 0 2 nono~esse 

6naKOB o6p&TSOe, 

C yeenH'I9HHeM 6a3HCHOrO paCCTOHHHR 0
1
0

2 
yeenH'IHB89TCR H paCCTORBHe 

MeJKilY E 
1 

H E
2 

H, cooTBeTcTeesso, Me~.ay TO'IKaMH A 
1 

H A
2

, T.e. 6nHKH c~es

raiOTCR sa Kpal ~Torpa~HpyeMol o6nacTH 161• 

B ce'!eSHH 

A 1 ( 2) 
A9JKH 

( pHC, 9) 6nHK TpeT&ero nopRt:tKa CTpOHTCR nyqaMH SO a 6 B r 

L 1 (
2

) 0 1(2) • MecTononoJKeHHe 6nHKOB e npoeKUHH sa 

noeepxsocTh pacTpa nnu nassoro ceqessR - aTo TO'IKH 'n' H 'a', npa aTOM B 

TO'!Ke 'a' - 6nHK nepeoro nopRnxa, a e TO'IKe •a• - 6nsK TpeT&ero nopRnKa. 

MecTononoJKeHHR 6nsKoB e ceqessH psc. 9 nnR phaHbiX o6'heKTHBOB - paaH&te ; 

npocTpascTeensoe paa.aenesHe TO'IeK •n• H 's' o6ycnoeneso cneHroM xona ny'lel 

npH oTpaJKeBHRX BHYTPH npnaMaTH'IeCKHX aneMeHTOB, BenH'IHHa aTo cneHra aaescsT 

OT WHpHHbl aneMeSTOB pacTpa, 

Ocna6nesue RpKOCTH 6nsKa TpeT&ero nopRnKa onpeaenueTcR oTpaJKesseM ceeTa 

OT CT9KD8-HDDIOMHSaTOpa H BTOpbiM OTpaJKeHHeM CBeTa OT pacTp8 ( OpH nepBOM OT

paJKeHHH ceeTa oT pacTpa HMeeT MecTo nonsoe enyTpessee oTpaJKesse). reoMeT

pH'IeCKHe ycnoeHR nnR nonanaHHR ceeTa oT HCTO'IHHKa nocne nocnenoeaTen&H&tx 

OTpalK~HI OT paCTpa, CTeKna-HODIOMHSaTopa H BHOBb pacTpa B OO'beKTHB ~TOKaMep&l 

6 

• 
.r. •. ' 

TaKae JKe, KaK H llDR MSHMbiX H306paJKeHHI DY3&1pbKOB B paCTpe, 

MHOJKHT9Db OCna6neHHR OOHKa Tp9Tbero DOpRt:tKa t:IDR ODHChlBae~ 
/3/ 

npuMepso 'leT&tpeM • TaKHM o6paaoM, 6nHK TpeT&ero nopRnKa 

nswb e '19T&tpe paaa cna6ee 6nsKa nepeoro nopRnKa, 

.llnR ocna6neSHR rnaBSbiX OOHKOB ObtnH DpHMeseS&I MaCKH, 
/2 3/ 

nnocKoCTH none eo A aHa<jlparM&I C-05 ( CM,pHc, 3 e ' ) • 3TH ~ 

nOOSOCTbiO aKpaSHpyiOT rnaBS&Ie OOHKH H OHWb '!aCTH'ISO - ODHKH 

nonsaR aKpasspoeKa ecex 6nnKoe TaKaM cnoco6oM senenecoo6paa1 

na 6&t K o6paaoeaSHIO MepTB&IX aos e oceewaeMoM o6'beMe, 3~e 

poBKH rnaes&tX 6nsKoB o6ycnoenesa ycTpasesHeM opeona eoKp~ 

KOToporo npuMepso e TpH paaa 6on&we, 'leM nnowaah, aasHMael\1 

CxeMa pacnonoJKeSHR 6nHKOB B nnase npeacTaenesa sa puc 

npHBeneS&I see '19Tbtpe CTepeOCSHMKa MeTpOBOI Dy3blpbKOBOI B' 

nB3 OMHM. 

RJCTHpOBKB p8CTp8 

npaeHn&soe nonoJKesHe ecex npH3M pacTpa e pa6o'leM none 

KaJKnaR npH3Ma <jloKycspyeT ceeT H KonneKTHB C-06 H co6mones 

M9lKt:IY o6pa3y10WHMH KOSH'I9CKHX rpasel H nnoCKOCTbl0 0 npOXOA 
I 

KonneKTHBa H pe6po npH3Mbl c TO'ISOCTbiO ±. 5 • YKaaassaR 

npsaM nocTHranacb e npouecce IOCTHpOBKH pacTpa sa cTesn 

Bee npH3Mbl pacTpa ycTasoenes&t sa o6wel noRTe c eoaM 

CHMOI perynHpOBKH llODOJKeSaR KaJKilOI npH3Mbl nocpencTBOM no 

Ten&so napannenbsol ee pe6py ocR. 

IOcTHpoeKa nonoJKeSHR KaJKaoA npH3Mbi pacTpa npoHaeonHna 

TOpOHilaObSOI noeepXSOCT.H H H30opaJKeHHIO pe6pa M9lKt:IY ee KOH 

KoTopbte sa6moaansc& e oKynup. KpennesHe aToro oKynupa sa CT 

epawesse oTsocHTenbso ocR, npoxonRwel napannenbso npH3M 

KpaBH3Hbl pacTpa, npseeaessol K B03t:IYXY ( R = 1896 MM), 

ocyweCTBOROaCb MaBHaTIOpHOI aneKTpH'I9CKOI naMDO'IKOI ( 3-S 

nepea oKynupoM sa ero ocs e6nsaH nesTpa KpHBH3Sbi pacTpa. npt 

OT TOpOHilaObSOI nosepXSOCTH H H30opalK9SHR pe6pa npH3Mbl JlOCT 

noOOJK9SHe aneMeSTB pacTpa, KOTOpOe H <jlHKCHpOBBDOCb, 
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o6ycnOBII9HHbllt nocnellOB8Ten&HbiMH OTp8lK9HHHMH CBeT8 OT 

H BHOB& p8CTp8o 3TOT 6nHK TpeT&ero nopHilKa no HHTes-

6nHKY nep&oro fiOpHilK8 BCn91lCTBH8 6on&Woro KO~HUH8HT8 OT-

nyqelt, npHBOilHmHx K o6paaoBaHHm yKaaaHHbiX rnaBHbiX 6naxoB, 

pHbiX npoeKUHRX Ha pac. 8 H 9. LlnR ynpomeHRR 

cpell B KaMepe pellyuupoBaH&I K B031lyxy, cTexno-HnnmMR

OilHOA nHHHelt, 8 683HCHb18 paCCTOliHHll H p83M8pbl aneMeHTOB 

B ceqeHHH, napannen&HOM pe6py npHaMaTRqecxoro aneMeHTa 

pacTp pa6oTaeT nono6Ho c~epHqecxoMY aepKany. 

rrpencTaBnes c~poA. 

nopRnxa o6paayeTcR 6naronap11 oTpa>KeHRRM ceeTa B ToqKax 

9). EnHK TpeT&ero nopHnKa o6paayeTcH 6naronap11 oTpa>KeHHRM 

2
A

2
E

2 
(nnH o6'beKTHBa o

1
) H B ToqKax A

1
B

1
A

1
E

1 
(nnR o6'beK

E2 - aTo MecTonono>KeHHe 6nHKOB a npoeKUHR 

, npHqeM llnH o6'beKTHBa o1 B ToqKe E
1 

- 6nux nepaoro 

E 2 - 6nHK TpeT&ero nopHnKa; nn11 o6'beKTHBa 0
2 

nono>KeHHe 

683HCHOrO paCCTOHHHll 0
1
0

2 
yBenHqHB88TCH H paCCTOHRRe 

cooTBeTcTaeuuo, Me>Kny ToqKaMH A 
1 

H A 
2

, T.e. 6nHKH CllBH

Torpa~HpyeMolt o6nacTH 161• 

9) 6nHK TpeT&ero nopHilKS CTpOHTCH nyqaMH SO a 6 B r 

0
1 ( 2) • MecTononoJKeHHe 6nHKOB B npoeKUHH aa 

naaaoro ceqeHHH - aTo ToqKH 'n' H 'u', npu aToM B 

nopsnKa, a B ToqKe 'u' - 6nHK TpeT&ero nopsnxa. 

B ceqeHHH pHC. 9 llnH p83HbiX 06'b9KTHBOB P83H&Ie ; 

'n' H 'H' o6ycnoaneao cneuroM xona nyqelt 

rrpHaMaTHqecKHx aneMeHTOB, BenHqHHa aTo CllBHra aaBHCHT 

6nHKa TpeT&ero nopHnKa onpenenHeTcR oTpalKeHHeM ceeTa 

H BTOpb!M 0Tp8JK9HH9M CB9T8 OT pacTpa ( npH nepBOM OT

pacTpa HMeeT MecTo nonaoe aayTpeaaee oTpaJKeHHe). reoMeT

nnH nonanaHHH caeTa oT HCToqHHKa nocne nocnenosaTen&HbiX 

t CTeKna-HnniOMHH8TOp8 H BHOBb p8CTpa B 06'b9KTHB ~OTOK8M9pbi 

6 

·-

T8KH9 JK9 0 K8K H nnH MHHMbiX H306p8JK9HHA fiY3bipbKOB B p8CTpe 0 T.e. ~peHeneBCK!dl 

MHOJKHT9nb ocna6neHHH 6nHK8 TpeT&ero fiOPHilKB nnH OfiHCb!B89MOit K8M9pbl p8B9H 
/3/ 

npHMepao qeT&IpeM • TaKHM o6paaoM, 6nHK TpeT&ero nopsnKa no HpKOCTH acero 

nHw& a qeT&Ipe paaa cna6ee 6nHKa nepaoro nopHnKa. 

LlnH ocna6neHHH rnBBHbiX 6nHKOB 6&InH llpHM9H9Hbl M8CKH 0 pacnonO>K9HHbl9 B 
/2,3/ 

nnoCKOCTH none BOlt llH8~p8rMbl C-05 ( CM.pHCo 3 B ) • 8TH MBCKH npaKTHq9CKH 

nonHOCTbiO aKp8HHpymT rnaBH&Ie 6nHKH H nHWb qaCTHqHO - 6nHKH BbiCWHX nopHilKOB, 

nonHaH aKpaHHpoBKa scex 6nHKOB TaKHM cnoco6oM aeuenecoo6paaaa, TaK KaK npHee

na 6&1 K o6p830B8HHD MepTBbiX 30H B OCB9W89MOM 06'beMe, 8~eKTHBHOCTb aKp8HH

pOBKH rnaBHbiX 6nHKOB o6ycnoaneaa ycTpaaeaHeM opeona aoKpyr 6nHKa, nnoman& 

KOTOporo npHM9pHO B TpH p838 6on&W9 0 qeM nnOIU81lb 0 38HHM89M8H C8MHM 6nHKOM, 

CxeMa pacnonoJKeHHH 6nHKOB B nnaae npencTaaneHa Ha pHC. 10, a Ha pHc. 28 

npHB91l9Hbl ace qeT&Ipe CTepeOCHHMK8 M9TpOBOit nya&IpbKOBOit BOilOPOilHOit K8M9pbi 

nB8 OJ.HH1. 

RJCTHpOBKB pBCTpB 

npaBHn&Hoe nonoJKeHHe acex npH3M pacTpa B pa6oqeM nonoJKeHHH TaKoao, qTo 

K8JKil8H npH3M8 QJOKYC.HpyeT CB9T H KOnneKTHB C-06 H co6niOil9HO paBeHCTBO yrnoB 

M9JKilY o6p83YDIUHMH KOHHqecKHX rpaHeit H nnOCKOCTbD0 llpOXOilHIUeit qepea U9HTp 
I 

KonneKTHBa H pe6po npH3M&I c ToqaocT&D ±. 5 • YKaaaHHaH Toqaas ycTaHOBKa 

npH3M llOCTHranac& B npouecce DCTHpOBKH paCTpa Ha CT9Hil9, 

Bee npH3M&I pacTpa ycTaHoBIIeH&I Ha o6meit nnHTe c aoaMo>KHOCT&D aeaaaH

CHMOit perynHpOBKH fiOnOJK9HHH K8>KilOit llpH3Mbl nocp91lCTBOM llOK8qHB8HHH OTHOCH

Ten&HO napannen&aolt ee pe6py ocH. 

IOcTHpoBKa nono>KeHHH KBJKilOit npH3M&I pac.'tpa npoHaaonHnac& no 6nHKy oT ee 

TOpOHnan&HOit llOB9pXHOCT.H H H306p8JK9HHD pe6pa M9>KilY ee KOJIHqeCKHMH rp8HHMH 0 

KOTOpble aa6niOnanHcb B oKynHp. KpenneHHe aToro oKynHpa Ha cTeHne nonyc.Kano ero 

spameHHe oTHocHTen&Ho ocR, npoxonHmeit napannen&Ho npHaMaM H qepea ueHTp 

KpHBH3Hbl paCTpa, npHB91l9HHOit K B031lYXY ( R = 1896 MM) • nollCB9TK8 P8CTP8 

ocymecTBnHnac& MHHHaTIOpaoit aneKTpHqecKoit naMnoqKoit ( 8-34), ycTaaoaneHHoit 

nepen OKynHpOM H8 ero OCH B6nH3H U9HTp8 KpHBH3Hbl p8C.Tp8, npH COBM9IU9HHH 6nHK8 

OT TOp0Hil8nbHOit llOB9pXHOC.TH H H306p8JK9HHH pe6pa npH3Mbl llOCTHranOCb npaBHnbH09 

nono>KeHHe aneMeHTa pacTpa, KOTopoe H QJHKC.Hposanoc&, 
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0nHeSHHSH ynpoweHHSH MeTOAHXS IDeTHpOBKH paCTpS npHMeHHM8 npH yenOBHH 
/2,3/ 

JlOeTSTO'IHO TO'IHOrO H3rOTOBneHHH npH3M0 'ITO H HMeno MeeTO B HSW9M enyqae • 

CTepeotjlororpaMMeTpH'lecxaH ycTaHOBKa 

CTepeoexonH'Ieexoe ljloTorpacjJHposaaHe eneAOB aapHJKeHHbiX 'ISeTHQ B o6'heMe 

MeTpOBOll nyab!pbKOBOll KSM9pbl nB3 npOH3BOAHTeH eTepeocjJOTOrpSMM9TpH'IeeKOll yeTS

HOBKOli,KOTOpSH eoeTOHT H3 eneAyiDIIlRX oeHOBHblX yanoB: 6S3ReHOll: nnRTbl (pRe. 4), 

'19Tb!pex cjJoTorpaMMeTpH'IeeKRX KSMep (pH e. 14 R 13), ABYX neHTOnpOTHJKHblX Me

XSHH3MOB (pHe. 16,17 H 18) e KSeeeTSMR (pRe. 19 H 20). CxeMa cjJoTorpacjJRpOBSHHH 

OJlHOll cjJoTOKaMepoll: npeAeTaBneHa Ha pHe. 11, a xapaKT9pReTHKH e'beMO'IHOrO 06'beK-

• 
THBa Pyeeap-nnaaMaT T2x• - HS pRe. 12. 

4>oTorpaMMeTpR'IeeKHe KaMepbl BbinOnHeHbl B Bij:Ae OTAenbHbiX 6noKOB, eoeTo

HIIlHX R3 06'beKTHBa, KOpnyca H Bblp8BHRB8ID!Qero eTeKna e penepHblMR KpeeT8MR 

aayTpeaaero opHeHTHpoaaHHH, aarpaBRpoBaHHbiMH aa ero saewaell noaepxaoeTH. Kop

nye KSMepbl RMeeT ABe noeSAO'IHbl9 noBepXHOeTR (nnoCKyiD H QRnRHJlpH'IeeKyiD) AnSI 

cjJHxeanHH xaMep aa 6aaaeaoll: nnHTe B aaAaHHoll: saaHMHoll: opHeHT8URR. EaaReHaH 

nnHT8 RMeeT 'leTb!pe OTBepCTHH noll cjJoTOX8Mepbl C OTB9THbiMH noeaAO'IHblMR no

B9pXHOeTHMR0 npH 9TOM nnoeK8.!1 noeSllO'IH8H nosepXHOeTb nnHTbl- o6waH. nnoeKHe 

noeaAO'IHbl9 noBepXHOCTH K8Mep napannenbHbl noBepxHOeTHM BblpSBHHBaiOWRX eTeKon. 

fnaBHblll: penepHblll: KpeCT ueHTpHpOB8H OTHOeRTenbHO URnHHllpH'IeeKOll: noeaAO'IHOll: 

nosepxaoeTR xopnyea xaMepb:, a o6'heKTRB -oTaoeRTenbHO aToro xpecTa. TaKHM 

o6pa30M, nnoeKHe noeaAO'IHbie noBepXHOeTH nnHTbl H KaMep onpeaenHIDT nonOJKeHH9 

KaMep no BbieOTe H rnaBHbiM HanpaBneHRHM cjJoTo~acjJHpOBaHHH, a UHnRHJlpH'IeCKRe -

6a3bl eTepeOC'beMKRo 

IOeTRpoBKa, RCenenoBaHRe R aTTecTaURH cjJoToKaMep 6binR npoHaBeneHbi B 

nMTMO no eneuaanbaoll MeTOllHKe, o6eene'IHBaiDmell onpeAeneaHe cjJoTorpaMMeTpH

qeeKRX napaMeTpOB onTH'IeeKHX eHeTeM, npeaaaaHa'leHHbiX JlnH eTepeOe'beMKH 06'heK

TOB H8 KOHe'IHOM paCCTOHHRR H paenonOJK9HHbiX K8K B B03l1YX9, T8K R B lKHAKOft 

17,8/ 
epeae • 3TH axenepRMeHTanbHO onpeaeneHHbie cjJoTorpaMMeTpH'IeexHe napaMeTpbi 

eyTh: KOOpARH8Tbl rnaBHOft TO'IKR eHRMK80 cjJoxyeH09 paeeTOHHRe cjJOTOKSM9pbl H ee 

ciK>TorpaMMeTpH'iecxaH naeTopcaa anH scex pa6o'iHX noneBhiX aoa. C'heNo'iH&Ie 

8 
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cjJoTOKSMepbl yeTaHSBnHB8nHeb H8 683HCHOft finHTe T8K0 'IT06b! RX 

6blnH paenonoJK9Hbl B <UlHOA nnoCKOeTH, napannenbHoA noeaAo 

6a30BOll nnHTblo BbiBeAeHHe apa'IKOB B OAHy nnoeKOeTb AOeTRrano 

MeHeHHH nnoexonapannenbHbiX wall6, BbieoTa KoTopbiX onpeAensu: 

TaTaM ReeneAOBaHHH cjJOTOKaMep. nanee, 3a e'leT BpameHRH BOKpy 

cjJHpOBaHHH KaMepbl OpHeHTHpOBanHeb no HanpaBneHHIO 6aa eTepeo 

noene cjJRKeSUHH KaMep Ha 6a3HeHoll nnHTe npOH3BOARneH 3 

penepHbiX KpeeTOB BHyTpeHHero OpHeHTHpOBaHHSI Beex 'leTbipex KaMei 

HOBKH Ha KOOpllHHaTHo-paeTO'IHOM eTaHKe THna 2540. PeaynbTaTbi 

npHBeJleHbi B Ta6nHue 1. 

CTepeocjJOTOrpaMMeTpH'IeeKaSI yeTSHOBKB B eo6p8HHOM BHJle Kp• 

Ke BaKKYYMHOrO KOlKYXB nyab!phKOBOll KaMepbl Ha Tpex perynapyE 

onopax. ConpaJKeHHe onop H nnHTbi peanaaoaaao rio exeMe ecjJepc 

npHaMa a ecjJepa-nnoexoeTb. Ha nnRTe HMeeTeSI nnomallKa noll ~ 

nen&HaH nnoeKOeTHM Bb!paBHIIBaiDIIlHX eTeKon cjJOTOKaMep. 

CxeMa pacnonoJKeHHSI penepHbiX KpecToB Ha BbipaBHHBBIOIIlHX ' 

Mep ITOKa3aHa Ha pHe. 11. Y ueHTpanhHoro penepaoro xpecTI 

HOMep cjJOTOKaMepbi. Bee penepHbie KpecTbl HaXOAS!TeH BHe nonS! 1 

eBeTKH penepHblX KpeCTOB cjJOTOKaMep HCITOnbayeTCH CBeT OT HMITyni 

TOpbill HanpaBnHeTeSI K KpeeTaM npR3MOll C-18 H eBeTOBOAaMR 

neHTOllpOTHJKHbie M8X8HH3Mbl 

¢oTorpacjJHpOBBHHS. 06'heMa ITy3blpbKOBOii KaMephl ITpOH3BOJlHTCSI 

pOBaHHhie nneHKH WHpHHOll 80 MM. Ha KalJKJlYIO nneHKy BITe'laTbiBa 

C H306paJKeHHeM 06'heMa KaMepbi H OAHH llOITOnHHTenbHbill KaAp CO Cn 

MBUHell. 4aCTh cnyJKe6Holl HHcjJOpMaUHH C MapKHpOBO'IHOrO lllRTa Bn 

o6e nneHKH JlnH yeTaHOBUeHHSI B3aHMHOro COOTBeTCTBHSI MelKJlY Kl 

nneaxax. PacnonoJKeHHe xaapoB aa nneaxe npeJlcTaBneao aa pHc. 1l 

paerronOJKeHHH KaJlpOB BeUH'IHHB ITpOTSilKKH OCTaeTCSI BCerJla OJlHHaKO 

304 MM. 
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.vnnnmeHHBSI M9TOAHK8 IOCTHpOBKH p8CTp8 npHMeHHM8 npH YCIIOBHH 

/2 3/ 
H3rOTOB/19HHSI npH3M 0 'ITO H HMeno M9CTO B H8W9M cnyqae ' 

yCT8HOBK8 

'laCTHU B 061>eMe 

KaMep (puc, 14 H 13), ABYX neHTOnpOTSI>KHb!X Me-

KacceTaMH (puc. 19 H 20), CxeMa ljloTorpaljlupoBaHHH 

Ha pHC, 11, a xapaKTepHCTHKH C1>9MO'IHOrO 061>eK

pHC, 12, 

KaMepb! Bbin0/1H9Hbl B B1Jil9 OTAenbHbiX 6nOKOB0 COCTO-

' KOpnyca H BbrpaBHHBarowero CTeKna C penepHb!MH KpecTaMH 

aarpaaupoBaHHhlMH aa ero aaewaeA noaepxHOCTH, Kop

nocaao'IHbre noaepXHOCTH ( nnocKyiO H UHnHHilpH'I9CKYIO) ll/ISI 

B aanaaaoA aaaHMHoA opueaTaUHH, BaaHcHaH 

non ljloTOKaMepb! C OTBeTHb!MH nocaAO'IHb!MH no

nnoCKaSI nocano'IHaH noaepxaoCTb nnHTbr- o6waH. nnocxue 

KaMep napannenbHbi noaepxaocTHM BbrpaBHHBaiOWHX c'l'exon, 

KpeCT U9HTpHpoBaH OTHOCHTenbHO UHIIHHApH'IeCKOlt nocaAO'IHOlt 

KaMepb:, a o6t.eKTHB -oTHOCHTenbHo aToro xpecTa, TaxHM 

IlOC8AO'IHb!9 noaepXHOCTH nnHTb! H KaMep onpell911SIIOT nonO>K9HH9 

ljloTorpaljlHpOBBHHSI 0 a UH/1HHilpH'I9CKHe -

aTTeCTaUHSI ljloTOKaMep 6blnH npOH3BeAeHbl B 

o6ecne'IHBaiOrneA onpeaeneaue ljloTorpaMMeTpH

OIITH'Iecxux CHCTeM, npellH83Ha'I9HHhlX AilS! CTepeoct.eMKH 061>eK

PBCCTOSIHHH H pacnono>KeHHb!X KBK B B03AYX9, TaK H B lKHAKOlt 

lcnepuMeHTanbHO onpeaeneHHbre ,PoTorpaMMeTpH'Iecxue napaMeTpbr 

rnaBHOlt TO'IKH CHHMKa, ljloxycaoe paCCTOSIHHe ljloTOK8M9pb! H ee 

-·ft- llHcTopcua llnH scex pa6o'IHX noneBblx aoa, C1>eMO'IHble 

8 

.. 

ljloTOKaMepb! ycTaHaBnHB811HCb Ha 6a3HCHOlt IInHTe Tax, 'IT06b! HX BXOilHbie 3pa'IKH 

6bli1H pacnonO>K9Hbl B QD.HOlt IInOCKOCTH, napannenbHOlt nocaAO'IHOlt nnoCKOCTH 

6aaoaolt nnHTblo, Bb!B9A9HHe 3pa'IKOB B OAHy Il/IOCKOCTb llOCTH!'8110Cb 38 C'I~T npH

MeHeHHSI, IIIIOCKOnapannenbHbiX walt6, BbiCOTa KOTOpb!X onpenenHnacb no pe3ynb

TaTaM HCCnellOBaHHSI ljloTOKaMep, nanee, 38 C'I~T Bp8IUeHHSI BOKpyr oceft ljloTorpa

ljlHpOBaHHSI KaMepb! OpHeHTHpOBB/IHCb no Hanp8B/1eHHIO 6a3 CTepeoct.eMKH, 

nocne ljlHKCaUHH KaMep Ha 683HCHOlt nnHTe IIpOH3BOAHIICSI 38Mep KOOpAHH8T 

peiiepHb!X KpeCTOB BHyTpeaaero OpHeHTHpOB8HHSI BCex '19Tbipex KBMep C ellHHOA YCT8-

HOBKH Ha KOOpllHHaTHo-pacTO'IHOM CT8HKe THn8 2540, Pe3y/1bTaTb! 3THX H3MepeHHti 

IIpHeeaeHbi B Ta6nuue 1. 

CTepeoljlOTOrpaMMeTpH'I9CK8SI YCT8HOBKa B C06p8HHOM BHile KpenHTCSI Ha Kpb!W

Ke BaKKYYMHOro KO>KYX8 ny3blpbKOBOA KaMepbl Ha Tpex perynHpyeMbiX no BbiCOTe 

onopax, CoiipH)!{eHue onop H IIIIHTbi peanH30BaHo no cxeMe cljlepa-KoHyc, cljlepa

npH3M8 H cljlepa-IInocxocTb. Ha IIIIHTe HMeeTcH nnornaAK8 IIOA ypoeeHh, II8p8n

nenbHaH nnOCKOCTSIM Bb!p8BH~Ba10IUHX CTeK0/1 ljlOTOK8Mep, 

CxeMa paciiono>KeHHH penepHbiX KpecToB Ha BbipaBHHBBIOIUHx cTexnax ljloToKa-

Mep nOK83aHa H8 pHC, 1], Y ueHTp8nhHoro penepaoro xpecT8 Bhirp8BHpoB8H 

HOMep ljlOTOK8Mepb!, Bee penepHbie KpeCTbl H8XOllSITCSI BHe nonS! K8llp8. n~SI I!Oil

CBeTKH peiiepHbiX KpeCTOB ljlOTOK8Mep HCIIOnh3yeTCSI CBeT OT HMIIynbCHbiX n8MII, KO-

Topbrlt HanpaanHeTcH K xpecT8M npH3Molt C-18 H caeToBOA8MH C-17 (puc. 2). 

neHTOnpOTHJKHbie MeX8HH3Mbl 

<l>oTorpaljlHpOBaHHe o6t.eM8 IIY3blpbKOBOti KaMep~I IIpOH3BOilHTCSI Ha llBe nepljlopH

pOB8HHbie IIneHKH WHpHHOA 80 MM, Ha Ka 1JKilYIO nneHKy BIIe'I8TbiB810TCSI llBa K81lpa 

C H306pa)!{eHHeM 061>eMa KaMepb! H OllHH llOnOIIHHTe/IbHbiA Kallp CO C/1y>Ke6Hoti HHijlop

MaUHeti, YaCTb Clly>Ke6aoA HHijlopM8UHH C M8pKHpOBO'IHOro IUHTa BIIe'laTbiBaeTCSI Ha 

o6e IIneHKH ll/ISI YCT8HOB/1eHHSI B38HMHOro COOTBeTCTBHSI Me)!{llY K81lp8MH Ha o6eHX 

II/IeHKax. PaciiO/IQ)!{eHHe K81lpOB H8 II/IeHKe npencTaBneHo Ha PHC, 15. npu l!Oil06HOM 

paCIIO/IO)!{eHHH K81lpOB Be/1H'IHH8 IIpOTSI>KKH OCTaeTCSI BCerna OllHH8KOBOti, 8 HMeHHO -

304 MM, 
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KoHCTpyKUHH neHTonpoTH~HMX MexaHH3MOB 

06a neHTOnpoTHlKIIbiX M9X811R3M8 eOBMeeTHO e y3n8MH KaeeeT noao6llbl apyr 

apyry. Ha pRe. 16 noK838118 yeTSIIOBK8 e OTKRHYTbiMII KpbilliKSMII neHTOnpOTHlKIIOrO 

M9X8H113M8 R np119MIIOI! KaeeeTbi 0 118 pRe. 17 - neiiTOnpOTH:lKIIbiii M9X8HR3M e3&JlH 

II 118 pHeo 18 - KRII9M8TIIq9CK8H exeMa neiiTOnpOTH:lKIIOrO M9X811R3M8o 

EMKOeTb KaeeeT - 300 M9TpOB 0 'ITO fi03BOnaeT nony'IHTb 1000 KSJlpOB 6ea 

nepe38pHJlKHo B KaeeeTSX Renonb30B811bl eB9TOBbl9 38MKR 118 BXOJ19 nneiiKR B BRJ19 

JlBYX ponRKOB B URORHJlpR'19CKRX fi838X (pRe. 19 H 29), KOTOpble o6ecne'IIIB810T 

118Jl9:lKIIYIO eB9TOR300HUIIIO II BeebM8 Yll0611bl B pa6oTeo 

npRBOJl neiiTOnpOTHlKHbiX M9X8HR3MOB ocymeeTBneH OT aneKTpOJli!!RraTenal, 

JlnH 3811111Tbl KOTOpbiX OT paeeeHHII'Oro MarHRTIIOrO nonH BenRqRIIOI! JlO 1000 apeTeJl 

Renonb30B8Hbl M8rHRTHbi9 9Kp8Hblo 

npoTHrRB811119 nneiiKH oeymeeTBnHIOT Jl1!!8 3y6qaTbiX 6apa6a11a H KPIIBOWRfiHO-' 

/9/ 
KynRellbii! M9X8HH3M , o6eeneqRB810111119 nnaBIIyJO npOTH:lKKY nneiiKH 311aqHT911biiOI! 

llnRIIbi, 8 T8K:lK9 Ban npHeMIIOII KaeeeTblo 

Bbip8BIIIIB811119 nneHKR B MOM9HT axenoHRpOBSHRH npoH3BOJlRTeH eTonRK8MH, 

KOTOpbi9 npR:lKHM810T ee K CTeKOSM ljloTOKSMep fiOJl Jl9ICTBReM Kyna'IKOBo 

npeayeMOTp9118 B03MOlKIIOeTb npOTH~R nneiiKR e nOOOBRIIIIbiM warOM B 152 MM 

R oeTSIIOBKOI! eTonRKOB B nonOlK9HRH 0 npH KOTOpOM ORR OTlK8Tbi OT Bbip8BIIRB810-

IIIRX eT9KOII 0 JlnH 38pHJlKR nneiiKRo 

nna ljloTOrpaljlRpOBSIIIIH IISpylKIIOrO M8pKHpOBO'IROrO IIIRT8 118 KS:lKJlOM neRTO

npOTHlKROM M9X8RR3M9 yeTSROBnellbl 06'b9KTRBbl C 38TBOpaMH o6TIOp8TOpHoro TBfi8 

e npRBOJlOM OT eo6eTB9HIIOrO aneKTpOJlBRr8T90H B MSrRRTIIOM 9Kp8Re. 

KoiiTpOnb IIOpManbROII pa6oTbl neiiTOnpoTHlKHbiX M9X811113MOB BKnJOqaeT eneny-

10111119 eBeTOBbi9 eRrHBnbl: 

"'aBHlK911Re nne11x11"' OT senoMoro nne11xoll 3,S'IaToro 6apa6aaa; 

"'o6pbiB nneiiKR"'; 

"'pa6oTa o6TropaTopa"': 

"'llanHqHe a3oTa"'. 

npR o6pbiB9 nneHKR RnR Req93IIOB9IIHR R36biTOqiiOro Jl8B0911RH B neiiTOfipHlKIIbiX Me

X811113M8X BKn10'189TeH II 3BYKOBOII CRrHan. np11 BeKpbiTRH Kpb!WKR neiiTonpHlKIIOrO 

M9X8HR3M8 HnR K8eC9Tbi, 8 T8KlK9 p83'beJlRH9111111 Ka6enbllbiX p83'beMOB npoReXOJlRT 

6nOKIIpOBK8 aneKTponRT811RH ljloToannapaTa. 
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CxeMa ynpaBneHHH H KOHTpOnH 38 pa60TO/l D8HTOOpOTH~HbiX Mex 

CxeMa ynpaBneiiiiH HBnHeTeH qaeTbJO aneKTPOIIIIoro nporpaMMII 

141 
SnY -4 • 0118 eoeTOIIT 113 llBYX -HJl911TH'IIIbiX K8118nOB 0 K8lKJlbii! E 

weeTBnHeT 11938BIIe11Moe ynpaBneiiRe pa6oTOI! OJllloro 113 neiiTonpo~ 

MOB (pReo 21 II 22). npeilyeMOTp911bl JlBa p9lKHM8 pa60Tbl neiiTOnpo• 

MOB: 

1
C'b8MK8

1 
- pe~HM HOpM8nbHO/l pa60Tbi; 

"3apsiaxa nneiiKH"' - pelKIIM, np11 KoTopoM ynpaBne1111e aBiilKeHIII 

BOaHTeH Bpyq11y10 118lK8TH9M KIIOfiKII 118 nynbTe 111111 neHTOnpoTH~ 

Pa60T8 CX8Mbl H neHTOOpOTH~HMX M8X8HHo3MOB B pe~HMe ', 

QqepeaHaH npoTH~a nneHKH HaqHHaeTeH oT HMnynbea, ljlopMM 

Hany oT ljloToaHoaoB. C npHxoaoM 3anyeKaJOmero HMnynbea BKnJO'l 

pene P 1 ( P54), KoTopoe onpeaenaeT llaqano pa6oTbi pene PB 1 ( 

Bp9M911H ana ljloTOrpaljlHpOBSIIHH enylK9611biX 3H8KOB II BKnJOq9HHH 38 

pa6oTbl pene BpeMeHH HllaHUHpyeTeH 38MbiK811H9M KOIIT8KTOB 2PB 

pbi9 eOBMeeTHO e KOIIT8KT8MH eT8pTOBbiX pene 4P54 ( 4P 1) o6pa~ 

exeMy eoBnaaeiiHII "11"' t npeaoTBp811l81011lYIO B03MOlKIIOeTb npOTHlKKH 

e'b9MKH enylKe6llbiX 3118KOBo noene 38Beplll911HH e'beMKII enylKe611b 

KOIITSKTbl 6nOKIIpOBOK H nepeKnJOqaTenH poaa pa60Tbl fiB pene P14 

aiiTeH BKnJOqeHHe aBHraTeneM M1 (M2). nBHraTenb M1 (M2) nonyq 

KOHTSKTbl 2P 14 ( 2P 17) • C BKnJOqeHH9M aBHraTenH oaHOBp9M9HHO n 

lK9HIIe aBa 3y6qaTbiX 6apa6aHa 3 11 4 (pHe. 18), aea KynaqKa 19 M 1 

HOI! KaeeeTblo B nepByiO qeTB9pTb UHKna npOTHlKKH 6apa6a11 3 B 

KY 113 noaa10mell Kaee~Tbi H o6pa3yeT neTnJO nepea paMKOII MapKI 

37; BTOpOI! 6apa6a11 4 Bbi6Hp89T neTnJO nneiiKH noene eTOIIHK8 4 

noaroToBneHa B npeabiaymeM UHKne npoTHlKKH KynHeoll 26, a noaa1 

4 nneHK8 BTHriiBSeTeH B np119MHYIO KaeeeTy. B STO BpeMH KynHel 

3auenneiiiiH 11 He npenHTeTByeT Bbi6opKe nneiiKII. OaHoBpeMello c 

18 II 19 oeB060lKa8JOT nneiiKY OT nplllKHM8o BTopyiO II TpeTbiO qeTI 

TSilKKII nneHK8 H8 yqaeTKe eTOniiKOB 40 II 41 eBo6oaHa II npOTHrlll 

HO -yeKopeiiHO 6naroaapH BKniOqeHIIIO KpHBOllillnHo-KynHeHoro M9X 

aBHlKeHH9M pOniiKS 26, nnaBHO noBbllli8H eKopoeTb aBIIlKeHIISI nneHK 

11 



KoecTpyKIIHR neHTonpoTHJKHblX MexaHH3MOB 

•noTSIJKHbiX M9X8HH3M8 COBM9CTHO C yanaMH K8CC9T nOJl06Hbl llpyr 

fl9HTOnpOTSIJKHOrO 

K8CC9Tblo H8 pHCo 17 - neHTOnpOTSilKHbilt M9X8HH3M caanH 

IHaeMaTH'19CKa51 cxeMa neHTonpoTHJKHoro MexaHH3Ma, 

300 MeTpoe, 'ITO noaeonaeT nony'IHTb 1000 Kanpoa 6ea 

ceeTOBbie aaMKH aa axone nneHKH a aRne 

naaax (puc, 19 H 29), KoTop&Ie o6ecne'IHBaiOT 

aec&Ma yno6H&I B pa6oTe. 

tTonpOTSilKHbiX MeX8HH3MOB ocymecTBneH OT aneKTpOJlBHraTenel, 

pacceHHHoro MarHHTHoro nona aenH'IHHoA no 1000 apcTen 

nneHKH ocymecTBnHIOT JlB8 3Y6'18Tb!X 6apa6aH8 H KPHBOWHnHo-· 

/9/ 
, o6ecne'IHB810WH9 nnaBHYIO npOTHlKKY nneHKH 3H8'1HTen&HOA 

npHeMHOlt K8CC9Tblo 

nneHKH B MOMeHT 9KCnOHHpOB8HHR rrpOB3BOnHTCSI CTOnHK8MH 0 

ee K CTeKn8M ~OTOK8Mep non neltCTBHeM Kyna'IKOB, 

B03MOJKHOCTb rrpOTS!lKKH rrneHKH C rrOnOBHHHbiM warOM B 152 MM 

ITonHKOB B rronoJKeHHH 1 rrpH KOTOpOM OHH OTlK8Tbl OT Bblp8BHHB810-

nneHKH, 

HapylKHOrO M8pKHpOBO'IHOrO WHT8 H8 K8lKnOM neHTO

ycTaHoBneHbl 06'&eKTHBbl C 38TBOp8MH o6TIOp8TOpHOrO THUS 

pa60Tbl neHTOrrpoTRlKHbiX MeX8HH3MOB BKniO'IaeT cneny-

oT aenoMoro nneHKoA a,6'1aToro 6apa6aaa: 

HC'Ie3HOBeHHH H36&ITO'IHOrO naaneHHSI B neHTOUpHJKHbiX Me-

3ByKOBOit CHrHan, npH BCKpbiTHH KpbiWKH neHTOrrpSIJKHOro 

8 T8KJKe p83'&enHHeHHH Ka6en&HbiX p83'&eMOB rrpOHCXOnHT 

10 
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CxeMa ynpasneHHH H KOHTponH 38 pa6oroll neeronpoTHJKHbiX MexaHH3MOB 

CxeMa ynpaeneHHSI HBn51eTC51 '18CTbiO aneKTpOHHoro nporpaMMHoro YCTPOltCTBS 

/4/ 
3 nY -4 , 0Ha COCTOHT H3 nBYX -HneHTH'IHbiX KSHSflOB0 KSlKilbllt H3 KOTOpbiX ocy-

W9CTBfl519T H938BHCHMOe ynpaeneHHe pa60TOit OllHOro H3 neHTOnpOTSIJKHbiX M9X8HH3-

MOB (pHCo 21 H 22), npeAyCMOTp9Hbl JlBa p9JKHM8 pa60Tbl neHTonpoTSilKHblX MexaHH3-

MOB: 

'C'beMK8' - peJKHM HOpMan bROil pa6oTbli 

'aapHJlK8 nneHKH' - peJKHM 0 npH KOTOpOM ynpaBneHH9 JlBHJKeHHeM nneHKH rrpOH3-

BOnHTCSI Bpy'IHYIO H8lK8TH9M KHOnKH H8 nyn&Te HflH neHTonpOTHlKHOM MexaHH3Me, 

Pa6oTa cxeMbi H neeronpoTHJKRblX MexaRH3MOB s peJKHMe 'c'beMKa' 

QqepeuHa51 npoTHlKKa nneHKH H8'1HHaeTC51 oT HMnyn&ca, ~opMHpyeMoro no cHr

Hany OT ~TOilHOilOBo C rrpHXOilOM aanyCKSIOWero HMnynbCa BKfl10'18eTC51 CTapTOBOe 

pene PI (P54), KOTopoe onpenenHeT Ha'lano pa6oTbi pene PBl (PB2) BbillepJKeK 

BpeMeHH JlflSI ~TOrpa~HpOB8HH51 cnyJKe6HbiX 3H8KOB H BKfliO'IeHHSI 38TBOp8, 0KOH'IBHHe 

pa60Tbl pene BpeMeHH HHJlHUHpyeTCSI 38MbiKBHHeM KOHT8KTOB 2PB 1 ( 2PB2) 0 KOTO

pb!e COBMeCTHO C KOHT8KT8MH CT8pTOBbiX pene 4P54 ( 4P 1) o6pa3yiOT norH'IeCKYIO 

CXeMy COBll8Jl9HHit "H', npeuOTBpaiU8IOWYIO 803MOJKHOCTb npOTSilKKH nneHKH BO BpeMSI 

C'&eMKH cnyJKe6HbiX 3H8KOB, nocne 38B9pWeHH51 C'&eMKH cnyJKe6HbiX 3H8KOB '19p93 

KOHT8KTbl 6noKHpOBOK H nepeKniO'ISTenH poua pa60Tbl /f-8 pene Pl4 (PJ7) npoH3BO

JlHTC51 BKfliO'IeHH9 llBHraTeneM Ml (M2). neuraTenb Ml (M2) nonyqaeT IlHTBHHe qepea 

KOHT8KTbl 2P 14 ( 2P 17), C BKfliO'IeHH9M llBHraTenH OJlHOBpeMeHHO Up·HBOJlSITCSI B JlBH

JKeHHe JlBB ay6'18TbiX 6apa6aHa 3 H 4 (pHC, 18), JlBB Kyna'IKB 19 H 18 H BanHK npHeM

HOit KBCCeTblo B nepByiO 'leTBepTb UHKna npoTHJKKH 6apa6aH 3 BbiTHrHBaeT nneH

KY H3 noua10welt KacceTbi H o6paayeT neTniO nepen'" paMKolt MapKHpOBO'IHoro Kanpa 

37; BTopolt 6apa6aH 4 Bbi6HpaeT neTniO nneHKH nocne cTonHKa 41, KOTopaH 6bina 

nonroToBneHa B npellblllYWeM UHKne npoTHJKKH KynHcolt 26, a nonaeaeMaH 6apa6aHoM 

4 nneHKB BTHrHB89TC51 B npH9MHYIO KSCCeTy, B 9TO Bp9MSI KYflHCS 26 CB060JlHB OT 

aauenneHHSI H He npenHTCTByeT Bb!60pKe nneHKH, 0JlHOBpeMeHO C 3THM KynS'IKOM 

18 H 19 OCB060JKJl8IOT nneHKy OT npHlKHMa, BTopyiO H TpeTbiO 'leTBepTH UHKna npo

TSIJKKH nneHKB HS Y'ISCTKe CTOflHKOB 4Q H 41 CB060JlH8 H npoTHrHBSeTCSI paBHOMep

HO -yCKOpeHHO 6narOJl8p51 BKfliO'IeHHIO KpHBOWHnHo-KynHCHOrO MeX8HH3M8 0 KOTOpb!l! 

JlBHJKeHHeM ponHKS 26, nnaBHO noBbiWBSI CKOpOCTb JlBHlK9HHH nneHKH, Bb!6HpaeT IIeT-
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n~ nneHKH HB yqaCTKe nocne CTOnHKB 41, 4eTBepTaH qeTBepTb UHKna npoTHmKH 

HaqHHaeTcH c oTKn~qeHHH KpHBOlliHrrHo-KynHcHoro MexaHH3Ma. CTonHKH 40 H 41 

non neACTBHeM KynaqKOB 18 H 19 npHmHMB~T rrneHKy K CTeKnaM (ABHmeHHe rrneHKH 

HB yqaCTKe CTOnHKOB K 8TOMY MOMeHTY npeKparnaeTCH) 0 ITOAa~lliHll 5apa5aH 3 Ha

qHHaeT HBKBITnHBaTb neTn~ nneHKH 0 OCB050mAaH ee OT HBTHmeHHH, a 5apa5aH 4 

npoH3BOAHT qacTHqHy~ Bbi5opKy neTnH nneHKH nocne cTonHKa 41. B rrpouecce pa5oTbi 

ABHra'ienH pa3Mb!Ka~TCH KOHTaKTbl KynaqKa IKnl ( 1Kfl4), pa3pb!BaH uenH 69 (7) 

H 33 (8) COOTBeTCTBeHH0 1 npH 8TOM o5ecToqHBaeTCH CTapTOBOe pene Pl4 (PI7), 

OaHaKo oHo He cpa5oTaeT ao Tex nap, noKa uenb 7 (8) He 5yneT o5ecToqeHa. 

KynaqKH IKnl ( 1Kn4) H 2Knl (2Kn4) KHHeMaTHqecKH caHaaHbi c 5apa5aHaMH 3 " 

4. no aaaeprneHHH UHKna npOTHmKH nneHKH KOHTaKTbi KynaqKa IKnl ( 1Kn4) B03-

Bpama~TCH B HCXOAHOe nonomeHHe, uenb 7 (8) paapbiBaeTcH, pene Pl4 (P17) 

o5ecTO'IHBaeTCH H oTKn~qaeT ABHraTenb M I ( M 2). Ha aToM UHKn npoTHmKH nneH-

KH 3aKaHqHBaeTCH, H MeXaHH3Mbl OCTaHaBnHBB~TCSI B O}I{HnaHHH cnenyiOIUero aarrycKa

IOIUero HMrrynbca. B rrpouecce npoTHmKH nneHKH npoHcxonHT TpexKpaTnoe aaMbiKa

HHe KOHTaKTOB KynaqKOM 1Kn2 ( JKn5) 0 KOTOpoe HCnOnbayeTCH nnH OTC'!I,\Ta nnHHbl 

nneHKH nocpeACTBOM aneKTpOMaPHHTHOPO C'!I,\T'!HKa - TpH HMnynbca cqi,\TqHKa COOT

BeTCTBYIOT npOTSI}I{Ke nneHKH Ha 304 MM, 

nnHTenbHOCTb UHKna rrpoTHmKH COCTaBHna 4,3 CeK, 

ft1apKHpOBK8 K80pOB 

K MapKHpoaKe Kanpoa MeTpoaoA rryabipbKOBOll aonoponHoll KaMepbi 5hinH rrpenc

HBneHbi CnenyiOIUHe Tpe5oBaHHH: o5ecneqeHHe COOTBeTCTBHH HyMepaUHH BCeX KanpoB1 

pacnonoJKeHHbiX Ha pa3HblX nneHKBX, HO OTHOCHfHXCH K OAHOMY CTepeoCHHMKy; 

yno5CTBO qTeHHSI HOMepa Kanpa onepaTOpOM npH npOCMOTpe, B03M0}1{HOCTb aBTOMaTH-

qeCKOPO OCTaHOBB H nOHCKa Kanpa, 

Cny}l{e5HaH HHciJopMaUHH, arreqaTbiBaeMaH Ha ifloTonneHKy (pH c. 28), BKn~qaeT: 

I) HaHMeHoBaHHe KaMepbi0 

2) naTy H BpeMSI ciJaT08KCli03HUHH0 

3) HOMepa OnbiTa, nneHKH H CHHMKa (cTepeoKanpa ) B BOCbMepHqHolt CHCTe-

Me cqHcneHHH; 

4) HOMep QJoTOKaMepbl ( 05beKTHBa) B UHciJpOBOM H305pameHHH 0 

5) HOMep CHHMKa B nBoHqHo-n03HUHOHHOM Kane; 
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6) HOMep ciJOTOKaMepbl B nBoHqHo-n03HUHOHHOM Kane; 

7) CTOIT-MapKH; 

8) TeMnepaTypy H naaneHne a KaMepe; 

9) npoqyiO HHQJopMaUHIO, aanHCbiaaeMyiO MenoM Ha nocKe Map~ 

Cnyme5HaH HHciJopMaUHH no rryHKTaM 1,2 H 3 ane'!aTbiBaeTcH 

MapKHpOBQqHOPO IUHTa; HHQJopMaUHH no IT,4 BneqaTbiBBeTCH KOHTa 

C npH}I{HMHbiX CTOliHKOB; HHciJOpMaUHSI ITO rr.5,6; H 7 BneqaTbiBaeTCH 

nocpenCTBOM KOHTaKTHOA neqaTH0 HHQJopMaUHH no rr,8 H 9 BneqaTbl 

poaoqHoro InHTa a nononHHTenbHblll Kanp onHoll H3 nneHoK. 

CooTaeTCTBHe HyMepauHH pacnonomeHHhiX Ha pa3HbiX nneHKE 

H TOPO }l{e CTepeOCHHMKa noCTHPHYTO 5naronapH onHOBpeMcHHOMY ! 

noKaaaHHH onHoro cqi,\TqHKa Ha o5e nneHKH. B cnyqae c5oH HnH 

KanpOB noCn8nOBaTenbHOCTb H B3aHMHOe COOTBeTCTBHe CHHMKOB MOl 

HOBneHbl no noKa3aHHSIM qacoa, KOTOpb!e TBK}I{e pePHCTpHpyiOTCSI Ha 

Kax. 

C uenbiO o5ner'!eHHH noHcKa Kanpa onepaTopaM H o5ecneqeJ 

aBTOMBTJiqeCKOPO nOHCKa rrpHMeHeHbl nae 4JopMbl 3anHCH HyMepaunH: UH 

no3HUHOHHaH, BaaHMHoe cooTBeTcTBHe aTHX nayx ciJopM 3arrncH HO~ 

ne'!HBaeTcH nocnenoaaTenbHbiM coenHHeHHeM aneKTpHqecKHx naMJ 

H naoHqHo-rroaHUHOHHoro Ta6no. 

nnH HyMepaUHH KanpoB HCnonb30BaHa BOCbMepHqHaH CHCTe~ 

coo5pa}l{eHHli rrpocToTbi rrepeaona aocbMepHqnoro HoMepa B naonqHbi~ 

paUHH KanpoB - 6 BOCbMepH'IHbiX pa3pliAOB, HyMepaUHH nneHOK -

paap11na H HyMepauHH o5nyqennll HnH OflbiTOB - 2 paapHna. HyMe 

HnH Oflb!TOB KBK 5b! /~enHqnaaeT eMKOCTb cqi,\TqHKa KaApOB1 a H; 

yno5Ha nnll copTHpoDKH KanpoD no rpynnaM xpanennH. 

BneqaTwnannc ua nnonKy rronpo6Holi HH~opMaUHH o6 ycnoBHliX 

KOB COKpamaeT ITOTpeOHOCTb B mypHBlibHhlX 38ITHCSIX H o5rrerqaeT ) 

OTDeTCTBHSI MC}I{Qy CHJIMKBMH ll mypHBlibHhlMH 38ITHCSIMH, 

KoHcrpyKUHH c'ler<mKa 

Ha puc, 23 npeucTaBrteH BOLhMepHqHbill Tpexpa3p5!LIHbili 9/ICK' 

cqeTqHK-KOMMyTaTop c rrpHaonoM oT aneKTpoMoTopa MC-160. 31 

fl(JHMC'HCH B CHCTCMe Mtl(JKHpOBKH KanpOB OIIHCbJBaeMOll KaMephi. C 

13 



CTKB ITOCJIB CTOllHKB 41, 4eTBepTaH qeTBepTb UHKJIII IIpOTH*KH 

eHHH KpHBOWHITHO-KYliHCHoro MBXIIHH3Ma, CTOJIHKH 40 H 41 

18 IIPH*HM8!0T IIJIBHKy K CTBKJIIIM ( LIBH*BHHe IIJIBHKH 

MOMBHTY rrpeKpawaeTCH) j IIOLIII!OWHI! 6apa6aH 3 Ha

IIBTJIJO IIJIBHKH 0 OCB060*JliiH ee OT H8TSI*BHHSI 0 a 6apa6aH 4 

Bbi6opKy IIeTrrH rrneHKH rrocne cTorrnKa 41, B npouecce pa6oTbi 

KOHTIIKTbl KynaqKa 1KJ11 ( 1KJJ4), pa3pb!B8Sl UBIIH 68 (7) 

_,TRPHH0 0 II pH 3TOM o6ecToqHBIIBTCH CTapTOBOe pene p 14 ( p 17), 

Tex nop, rroKa uerrh 7 (8) He 6yaeT o6ecTo'!eHa, 

2KJJI ( 2KJ14) KHHBMIITH'IBCKH CBH311Hbl C 6apa6aHBMH 3 H 

rrpoTH*KH nneHKH KOHTaKThi KynaqKa 1KJJI ( IKJ14) B03-

rrono*eHHe, uerrb 7 (8) pa3phiBaeTcSI, pene P14 (P17) 

Ha aToM UHKrr rrpoTSI*KH rrnea-

o*HLIBHHH cneay!Dmero 3arrycKa-

IIrreHKH npoHCXoLIHT TpeXKpiiTHOe 38MbiKa

IKJ12 ( 1KJ15), KoTopoe ncnorrh3yeTcst anH oTcq~Ta anHHbi 

aneKTpoMarHHTHoro C'!~TqHKa - Tpn HMnynbca C'I~T'IHKa cooT-

nneHKH Ha 304 MM, 

UHKJIII IIpoTH*KH CoCTIIBHJIII 4,3 CeK, 

fi1apKHpOBK8 K8PpOB 

Kanpos MeTposol! ny3hiphKoBOl! souopoaHol! KaMepbi 6biJIH npea'h

Tpe6osaHHH: o6ecne'!eHHe cooTBeTCTBHst HyMepaunH scex Kaapos, 

pa3Hb!X ITrreHK8X0 HO OTHOCSIIDHXCSI K Ol{HOMY CTepeoCHHMKyj 

Kanpa onepaTopoM npn npoCMoTpe, Bo3Mo*HoCTb IIBTOMIITH-

Kaapa. 

l<t>oPMIIUHH 0 BneqaTbiBaeMast Ha ifloTonneHKy ( pHC, 28) 
0 

BKlJ!OqaeT: 

tPOT03KCno3HUHHj 

o nneHKH H CHHMKa (cTepeoKal{pa ) B BoCbMepHqHol! CHCTe-

(o6'beKTHBa) B UHtjlpOBOM H3o6pa*eHHHj 

B llBoH'!HO-no3HUHoHHOM KOlle; 
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6) HoMep tjloToKBMepbl B LIBoHqHo-no3HUHOHHoM KoLle; 

7) CTon-MapKHj 

8) TeMnepaTypy n uasneHne s KaMepe; 

8) npoqy!O HHtjlopMIIUH100 381IHCbiBaeMylO MBJIOM Ha LIOCKe MllpKHpoBoqHoro IJlHTa, 

Cny*e6H8H HHtPopMaUHS! no nyHKTaM 1,2 H 3 sneqaTbiB8eTCS! H8 o6e nneHKH C 

M8pKHpoBOqHoro IJlHT8j HHtjlopMaUHS! no n,4 Bne'!8TbiB8eTCSI KOHTIIKTHbiM CITOC060M 

C npH*HMHhiX CTOJIHKOBj HHtjlopMaUHH no n,5,6; H 7 Bne'!aTbiBIIBTCSI y K8*!loro Kaapa 

nocpeUCTBOM KoHT8KTHol! IIB'IIITHj HHtjlopM8UHH no n,8 H 8 BnB'!IITbiB8BTCS! C MllpKH

poBo'!Horo IJlHTa B nonoJIHHTBJibHbll! KB!lp OLIHOI! H3 nneHoK, 

CooTBeTcTBHe HyMepauHH pacnono*eHHhiX Ha pa3HhiX nneHKax Kaupos onaoro 

H Toro *B CTepeoCHHMK8 LIOCTHrHyTo 6naroaapst oUHoBpeMGHHOMY tjloTorpatjJHpoBaHH!O 

noK838HHS! Ol{Horo C'!~TqHK8 Ha o6e nneHKH, 8 Cl!y'!ae c6ost Hl!H oTK838 C'I~TqHKa 

K8UpoB noCJI•?LIOBIITBJihHOCTb H B38HMHoe COoTBBTCTBHe CHHMKoB MoryT 6biTb BoCCTa

HoBneHbl no noKa3aHHHM qacos, KoTophie TaK*e perncTpnpy!OTCH Ha o6eHx tjloTorrnea-

Kax. 

C uenhro o6ner'!eHHst noHcKa Kaapa onepaTopaM n o6ecne'!eHHst Bo3MomHoCTH 

IIBTOMIITHqecKoro nOHCKa npHMBHBHbl UBe tjlopMbl 381IHCH HyMepaunn: UHrjlpoBast H LIBoH'IHO

no3HUHoHHast, 83aHMHoe CooTBBTCTBHe 3THX LIBYX tjlopM 38nHCH HoMepa K8Up8 o6ec-

ne'!HBaeTcst nocneaosaTerrbHhiM coeaHHeHHeM aneKTPH'!eCKHx naMrroqeK UH<bposoro 

H l{BOH'!Ho-no3HUHOHHOro Ta6no, 

.[lnst HyMepaUHH K8llpoB HCnonb3oBIIH8 BOCbMepH'IHIIS! CHCTeMa C'IHCJieHHS! H3 

coo6pameHnl! npocToTbi rrepesoua BoChMepH'IHoro HoMepa s asonqHhii!. EMKOCTh HyMe

pauHH Kll!lpOB - 6 BOCbMepH'!HhiX pa3pH!loB, HyMepaUHH nneHoK - 3 BOCbMepH'!HhiX 

pa3pstna H HyMepaUHH o6rry'IBHHII HJIH OIIbiToB - 2 P,B3pstlla, HyMepaUHS! o6rry'IBHHl! 

HJIH OnbiToB KaK 6bi YBBJIH'IHBaeT eMKoCTb cq(;!T'!HK8 KanpoB, a HyMepaUHS! nrreHOK 

yao6Ha anst copTHpoDKH Kanpos no rpynnaM xpaueuHst, 

Brre'!BThlDIIHHD Hll IIJICHKy IIOUpo6nol! HH¢opMBUHH o6 YCJIOBMS!X IIOJIY'IBHHS! CHHM

KOB COKpamaeT IIOTpe6HoCTb B mypHIIJibHbiX 381IHCHX H o6rrerqaeT YCTBHOBJIBHHD CO-

OTBBTCTBHH ME')!{L!Y CllllMKilMH H )!{ypHarrbHbiMII 381IHCS!MH, 

KoHcrpyKUHH c~eT~HKa 

Ha pHc, 23 npencTasneH BoLbMepH'IHhll! Tpexpa3pHUHhlA aneKTpoMexaHnqecKnA 

C'!EiT'IIIK-KOMMyTaTop c rrpHBo!loM oT arreKTpoMoTopa MC -160. 3ToT C•IEiT'IliK 6bm 

llpiiM('IIDH B CHCTBMe MBjJKHpoBKH KBUpoB OIIHCbiB8DMOI! KIIMephi, C llpHXO/lOM CTap-

~ 
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_,, 

Toaoro HMnYnbca aa aneKTpoMoTop a C'I~T'IHKe npoHcxoAHT cMeHa eaHHHUhl Mnaawero 

pa3pHA8,H C'I~T'IHK OCT8H8BnHB89TCH B OmHA8HHH 0'19p9AHOrO CT8pTOBOrO HMnynbC8, 

B C'I~T'IHKe HM910TCH TpH nporpaMMHpyiOlliHX 6apa6aaa, CBSI38HHblX MemllY co6oA 

MexaaaqecKH c nepeaaqeJ! 1/8. Ha nosepxaocTH aTHX 6apa6aaoa HMeJOTCH BbiCTYITbi, 

KOTOpbl9 npoH3BOAHT KOMMyTaUHIO KOHU9Bb!X BbiKnJO'I8Tenelt no CHCTeMe 1-2-4, CTap

WHit 6apa6aH C'I~T'IHK8 npH nepexoae C UH<jlpbl 7 H8 0 Bblp868TbiB89T CT8pTOBbiJ! HM

nynbC anH sanycKa cneay10mero TpexpaspHAHoro C'I~T'IHKa. nporpaMMHpyiOmHe 6apa-

6aHbi nocpeacTBOM KOHUeBbiX BbiKnJO'IaTenelt npoHSBO.!lSIT KOMMyTaUHJO pene B ua<P

pocHHTesapyiOWHX aneMeHT8X1 KOTOpbie1 B CBOIO oqepe.ab, KOMMyTHpyiOT aneKTpH'19CKHe 

naMIIO'IKH CB9TOBbiX T86IIO HOMepa K8llpa: UHtjlpoBoro H llBOH'IHO-II03HUHOHHOrO. 

liHI/JpOCHHT93HpyiOillHil 3ll9M9HT 

Kam.aoMy pa3pSI.!lY C'I~T'IHK8-KOMMYT8TOp8 - 6apa6aay C'I~T'IHK8 - noCT8BrreH 

B COOTBeTCTBHe O.QHH UH<jlpOCHHT93HpyiOWHit aneMeHT, o6mHit BH.!l KOTOporo npe.acTaB

neH aa pac. 24, a cxeMa • aa pac. 25, Pene Pl, P2 H P4, nepeKnJO'IaeMbie C'I~T

'IHKOM-KOMMyTaTopoM qepe3 KOHU9Bble BbiKnJO'I8T9nH no CHCTeMe 1-2-4, KOMMYTH

PYIOT naMIIO'IKH B UH<jlpoBOM H .QBOH'IHO-n03HUHOHHOM Ta6no T8K 0 'ITO Ueiib UH<jlpo

CHHT93HpyJOwero aneM9HT8 H3 naMIIO'IeK UH<jlposoro Ta6no, llBOH'IHO-II03HUHOHHOro 

Ta6no H Bblp8BHHB810WHX pe3HCTOpOB pa36HB89TCH H8 BOCeMb no.auenelt p8BHOrO CO

npOTHBneHHHo naMnO'IKH .QBOH'IHO-n03HUHOHHblX Ta6no wyHTHpOB8Hbl cneuaanbHbiM pene, 

BKnJO'I9HH9M KOTOporo H onpe.aenHeTCH 9KCII03HUHH Bn9'18TbiB8HHH .QBOH'IHOrO HOMepa 

H CTOII-M8p0Ko 

~llR103H B OprllHHqeCKOM CTeKne 

0csemeHH9 .QBOH'IHOrO HOMepa H CTOIT-MapOK rrpH KOHT8KTHOit IT9'18TH ocymecT

BneHO OT naMrr IIOCpe.QCTBOM CBeTOBO.QOB (pH C. 26) • CBeTOBO.Qbl BblllOnH9Hbl B BML19 

manJ03H B opr8HH'I9CKOM CTeKne, KOTOpb!e H3rOTOBrreHbl rryTeM CKneltKH B 9llHHbllt 

6noK nnacTHHOK as opraHH'IeCKoro cTeKna c npoKnaaKaMH as 11epaoA wenKosoA 

TKBHH. CKneltKa npoasse.aeaa pacTsopoM MeTHnMeTaKpanaTa B llHxrropaTaae c ll0-

6aaneaaeM 'l~paolt THnorpa<jlcKolt KpacKH. CKneeHHbllt T8KHM o6pasoM MOHo6noK oKa

sancH L10CT8TO'IHO Ilp0'1HbiM0 'IT06bl BbiJlepmaTb rrocnellYJOWYIO M9X8HH'IeCKYIO o6pa-

60TKy, 
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HanecenHe penepHMX xpecToB BHemnero opHeHTHp 

PenepHbie KpecTbi BHewaero opHeHTHpoaaaaH 6binH aaaecea~ 

sepxaocTb rnasaoro cTeKna-lfnrrJOMHHaTopa KaMepbi nocpeacTso 1 
1101 

6opa • LlnH 38WHTbl CTeKna 6binH HCIIOIIb30B8Hbl MeTannH'I9CKHe 

c wHpHaol! rrpopeselt B 50, 100, 150 H 200 MHKpoa, 3aaaaaoe pac 

TOB H8 CTeKne o6ecrre'IHB8IIOCb IIIIHTolt-KOHllYKTOpOM .H3 opraHH'I 

OTB9pCTHHMH IIO.Q M8CKH, MaCKH XOpOWO IlpHnerarrH K CT9Kny, IIO 

6opa ITO.!l M8CKH He 6binO OTM9'19HO) H Bb!rpaBHpOB8HHb19 KpeCTbl HM 

lliHpHH8 rpaBHpOBKH KpeCT8 COOTBeTCTByeT WHpHH9 I1pOp93H B M8CI 

pOBKH KpeCTOB H8 CT9Krre IIpOH3BO.QHnCH 38M9p HX B38HM.HOro rron 

.QH.H8THO -paCTO'IHOM CT8.HK9, 

BH3yanbHoe na6nroaenHe 

LlnH BHSyanbHoro Ha6nJO.Q9.HHH pa60'Iero 06'&9M8 IIY3b!pbKOBO~ 

nneKT annapaTypbi ase.aeaa spHTenbHaH Tpy6a. 3Ta Tpy6a .aaeT sos 

.aeHHH nonaoro o6'&eMa KaMepbi c yserrH'IeHHeM 0,8 x, Ha6rrJOl19. 

K8M9pbl B03MOmHO K8K npll I!MnynbCHOM CBeTe 0 T8K H IlpH OCBeme• 

rraMH HaKannsaaHH. B Tpy6y xopowo BHllHbl cnellbl sapHmeHHbiX qa 

HHHOM OCB9W9HHII 0 'ITO .!189T .QOIIOnHHTenbHbllt KOHTpOnb pemHM8 B 

2{3 

• 
OcnoBHbie xBpaxTepHCTHKH BIIIIllpBTypbl 

\ C'beMoqnbi/1 o6'beKTHB 

Pyccap- nna3M8T T2K (<jloKycaoe paccTOSIHHe 150 MM, yr 

60°, H8H60llbW99 OTHOCHT9IIbH09 OTB9pCTH9 1:6,8) • 

4HCIIO <jloTorpaMM9TpH'I9CKHX K8M9p - '19Tbipe. 

CTepeocKoiiH'ISCKHe 6a3bl 

M acwTa6 $oTorpatj!HposaHHH 

500 H 310 MM, 

nepellHHA nnaa 0,11 

H8BOL1KH 0,106 X, 38llHHit nnaH 0,096 Xo 

<l>oTorrneaKa - .ase ne.HTbi, nep<jlopaposaHHbie, wapnaolt 80 M 

KOB B O.QHOM CTepeoKa.ape - '19Tb!pe. PasMep K8.!1p8 - 106 X 50 M 

JKe6aoro Kallpa 25 x 50 MM, 
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aneKTpOMOTOp B C'lilT'IHKe llpOHCXOJlHT CMeHa e)lHHHUbl Ml18)lWero 

OCT8H8BI1HB89TCR B O*HJl8HHH 0'19p9JlHOI'O CT8pTOBOI'O HMnyllbCS, 

TpH nporpaMMHpy!OmHX 6apa6aHa, CBR38HHblX M9>KAY co6ol 

qel! 1/8, Ha nosepXHOCTH 3THX 6ap868HOB HM9!0TCR BbiCTynbl, 

KOMMyTBUHIO KOHU9BbiX BbiK1110'18T911ell no CHCTeMe 1-2-4, CTap-

8 npn nepexone c unljlpbi 7 H8 0 Bhip868ThiB8eT cTapTOBhiii HM

cnenyiOmero Tpexp83pRJlHOI'O C'lilT'IHK8, nporp8MMHpyiOmHe 68p8-

Bb!KI110'18T9119ll npOH3BOJlRT KOMMYT8UH!O pene B UHijl

KOTOpbie1 B CBOIO O'lepe.nb1 KOMMyTnpyiOT 3119KTpH'I9CKHe 

HOMep8 K8Ap8: un~poaoro H .naouqao-noaHuHoHHoro. 

aneMeHT 

cq~TqHK8-KOMMYT8TOp8 - 68p868HY cq~TqHK8 - nocT8Bnea 

unljlpOCHHT93HpyiOmHII 3119M9HT1 06IUHII BHJl KOTOporo npeJlCT8B

CX9M8 a H8 pac, 25. Pene PI, P2 H P4, nepeKniOq8eMbie cq~T

KOHUeBbie BhiKI110'18T911H no CHCTeMe 1-2-4, KOMMYTH

H ABOHqHo-nOSHUHOHHOM T86110 T8K 1 qTo uenb UHijlpo-

118MnO'I9K ualjlpoaoro T86no, aaonqao-noaHUHoHHoro 

pesncTopoB pas6HB8eTcR H8 BOCeMb nonuenell p8BHoro co

JlBOH'IHo-nosnunoHHhiX T86no wyHTHpoB8Hhi cneUH811bHhiM pene, 

H onpenenReTCR 3KCI103HUHR Bneq8TbiB8HHR · JlBQHqHoro HOM9p8 

B OpT8HHqecKOM CTeKne 

BOHqaoro HOM9p8 H CTOI1-M8pOK npH KOHT8KTHOII neqaTH OCYIUBCT

•cPBJlCTBOM CB9TOBOJlOB ( pHC, 26), CBeTOB0£1hi BhiiiOilHBHhl B BM£19 

CTBK/19 1 KOTOpbie H3l'OTOBI19Hbl nyTeM CKI19IIKH B eaHHbilt 

H3 qepHol IU911KOBOI 

H8 p8CTBOpOM M9TH11M9T8KpH118T8 B AHXI10p9T8H9 C £10-

THnorp81jlCKOI! Kp8CKH, CKI199HHhii! T8KHM o6p830M MOH06110K OK8-

11p0'1Hh!M1 'IT06hi BhiJlep>K8Tb nocnenyiDmyJO MeX8HHqecKy!O o6p8-

14 

# 

HaHeceHHe penepHbiX KpecToB BHemHero opHeHTHpoBaHHH 

PenepHbie KpeCTbi BHBWHero OpH9HTHpOB8HHR 6bi11H H8H9C9Hbl Ha HH*HIO!O no

B9pXHOCTb 1'118BHOI'O CT9K118-ifllll!OMHH8TOpa K8M9pbl nocpenCTBDM CTpyH Kap6nna 
I 101 

6opa , llnR 381UHTbl CTBK/18 6bii1H HCnOilb30B8Hbl M9T81111H'19CKH9 M8CKH ( pHC, 27) 

c wnpHHol! npopeael! B 50, 100, 150 H 200 MHKpoH, 38Jl8HHoe pacnono)f(eHHe Kpec

TOB H8 cTeKne o6ecneqHB8110Cb nnHToli-KOH£1YKTopoM Ha opr8HnqecKoro cTeKna c 

oTBepcTHRMH noa M8CKH. M8cKH xopowo npaner811H K cTeKny, nonan8HHe Kap6aaa 

60p8 non M8CKH He 6bil10 OTMB'IBHO) H Bbii'p8BHpOB8HHb19 KpBCTbi HM911H 'I~TKHe KpaR, 

lliHpHH8 rp8BHpOBKH KpBCTa COOTB9TCTByeT WHpHHB npopesH B M8CKe,'nocne rpaBH

pOBKH KpeCTOB Ha CT9K119 npOH3BOJlHI1CR 38M9p HX B38HMHOI'O nOI10>K9HHR Ha KOOp-

)lHH8THO -paCTO'IHOM CT8HKe, 

BHayanbHoe Ha6n10aeHne 

llnR BH3Y811bHOI'O H8611IOJl9HHR p86oqero 06'b9M8 nySblpbKOBOII K8M9pbi B KOM

nneKT ann8paTyphl BBeneaa spnTenbHaR Tpy6a. 3T8 Tpy68 Jl8eT BOSMO>KHOCTb aa6niO

neHHR nonaoro o6'heMa KaMephi c yaenaqeaHeM 0,8 x. H86n10aeaae 38 o6'beMoM 

K8M9pbl B03MO>KHO KBK npH HMilYilbCHOM CBeTe, T8K H npH OCBBIU9HHH KaMepbl 118M-

• 
naMH H8KannBaHHR. B Tpy6y xopomo BH£1Hhl cneabl 38pR>KeHHhiX '18CTHU npa nocTo-

RHHOM OCBemeHHH, qTQ aaeT JlOnonHHT911bHblll KOHTpOilb pe)f(HM8 B K8Mepe, 

2fJ 

OcHOBHbre xapaKTepnCTHKR amrapaTypbi 

" 
ObeMoqHbr/1 o6'beKTHB 

• 

Pyccap- TinasM8T T2K (ljloKycaoe p8CCTORHHe 160 MM, yron nonSI apeHHSI 

60°1 H8H60ilbiUee OTHOCHT91lbHOe OTBepCTHe } :6,8), 

I.fHC/10 ljloTorp8MMeTpHqecKHX K8Mep - qeTblpe, 

500 H 3}0 MM, CTepeocKonaqecKae 683bJ 

M8CIUT86 ljloTorp8!j!HpoB8HHSI 

H8BOAKH 0,106 X, 38AHHII ni18H 0,096 Xo 

nepe.naull nnaa 0,116 x, nnocKoCTb 

cl>oTonneHK8 - JlBe llBHTblt nep!jlopHpOB8HHbie, WHpHHOI! 80 MM, I.fncno CHHM

KOB B OAHOM CTepeOK8£1pe - '19Tblpe, P83Mep K8£1p8 - 106 X 50 MM, P83Mep cny

>Ke6Horo K8Jlp8 25 x 50 MM, 

~' 
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LlnHH8 npoTHrHB89MOA nneHKH 38 OUHH UHKn - 804 MM 1 npoaon*HT9nbHOeTb UHKna 

npoTHlKKH nneHKH - 4,3 eeK. EMKoeTb KaeeeT - 800 MeTpoe - 1000 Kanpoe. HanpH

lKeHI!e lli!T8HHH - 27 BOnbT, 

Hb!X, 

J1eTO'IHIIK CB9T8 - Tpll IIMnynbeHblX n8Mllbl - J1<1>K-50, 

3aepr11H eenblWKII - 12-18 U*OyneA HB KB*UOA naMne. 

YeenH'ISHHe KoHaeaeaTopoe - 6x. 

fa6apiiTHbl9 p83M9pbl yeTBHOBKH - 886 X 665 X 1040 MM 

Bee yeTaHOBKH - 175,5 Kr • 

HoMep nneHKH - TPH eoebMepH'IHblX paapHaa. 

HoMep o6nyqeHHH - aea eoebMepH'!HbiX paapHaa. 

HoMep K8.rtpa - weeTb BOebM9p11'IHblX p83pHllOB H BOe9MH8llU8Tb UBOH'I-

BpeMH nony'leHHSI Kllllpll - '18ebl H MHHYTbl, 

3axniO'IeHHe 

AnnapaTypa UnH eTepeo<jJOTOrpa<jJHpOBBHHSI H OeB9W9HHH MeTpOBOA ny3blpbKO

BOA eoaopoaHoA K8M9pbl 6bin8 paapa6oTaHa H H3rOTOBneH8 B nl1TM0 no T9XHH'Iee

KOMY aaaaHHIO H npH yqaeTHH nB3 Ol1Hl1. IOeTHpoexa, aanaaKa H aTTeeTaUHH an

napaTypbl npoeoaHnHeb B nl1TMO H nBS Ol1Hl1. B npoueeee aanaaKH annapaTypbi 

B nBs Ol1Hl1 6binH MoaepHH3HpoB8Hbl ee H9KOT0pbl9 yanbl. 

11enbiT8HHH e pa6o'IHX yenoBHSIX noKaaanH, 'ITO annapaTypa o6eeneqHeaeT Tpe-

6yeMy10 TO'IHoeTb1 H8U9*HoeTb H yao6CTBO B 9KennyaT8UHH, 

llpHM8'1BHHe 

B npoueeee eoaaaHHH eTepeo<jloTorpaMMeTpH'IeeKoA H oeeeTHTenbHoA annapa

Typbl H8M 6bin8 OK838H8 paanH'!Horo poaa noMOWb OT MHOrHX opraHH38UHA II OTaenb

HblX nHU, npHHTHO Bblp83HTb HM seeM· HBWY 6onbWYIO 6naroaapHoeTb, 

HeoueHHM8 noMOIUb eoTpyaHHKOB nl1TMO B.M.EoraaHoBa, E.n.BacHnbeBa, 

n.A.BacHnbeBa, O.l1.Eropo'IKHHoA, T.B.nyK'bHHOBOA, M.A.MaTeeeea, B.A.MocKa

neea, 3.H.HoeropollKHHoA, IO.H.npoxo<jlbeea, T.n.XoxnoecxoA, O.A.Xpa6poeoA, 

n.K.llleAHHHoA, H.Ll.llJep6aKoBa, E.l1.Hxoeneea, KOTOpbl9 Bno*HnH MHoro Tpylla B 

paapa6oTKy, H3roToBneHH9 1 IOCTHpOBKy, HBnBllKY H HCCneaoB8HH9 annapaTypbl, HaM 
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eeebM8 npHSITHO Bblp83HTb BC9M HM Hallly rny6oKy10 6naroll8pHO< 

3a 6onbWYIO llOMOIUb B HanaaKe, 11Cllb!T8HHH H MOU9pHH38U~ 

O'J9Hb 6naroaapHbl COTpyllHHK8M nB3 011Hl1 B.H.AnMaaoey, O.l1.I 

xoey, B.H.fnyweHxo, B.l1.KneMeHTbeey, LA.Koponeey, E.C.KynHK< 

ey, E.K.KypHTHHKoey, E.l1.TepeHTbeey H Ll.B.YpanbeKoMy, 

3a COBMSCTHOe o6CY*ll9HH9 MHorHX BOnpoCOB0 K8C8101UHXCSI 

o<JeHb npH3HaTenbHbl A,f,3enbaoBH'Iy, B.M.fop6yHKoey, l1.l1. CK! 

KoBy, 

3a pS!U U9HHblX eoBSTOB H noCTOSIHHyiO ll0Ull9P*KY B pa6oTe 

uaTenbHbi 11.B.l.fyeHno H H.l1.naenoey, 

nHTepsTypa 

1. A,V,Belonogov, A.A.Belushkina, R,Vinaver, V,N,Vinograd• 

E,I,Dyachkov, A,G,Zel'dovich, N.K,Zel'dovich, E,V,Ko: 

bedev, M,Maly, N,N,Melnikova, A,M,Moiseev, l,S,Saito 

E,P,Ustenko, I.V, Chuvilo and Yu.A.Shlshov. Nuclear Instn 

20, 114 (1963). 

2. B.B.rnaronee, s.B. Koay6eKHA, n.Konap*HK, P.M.ne6elleB, 

l1.TyMa. npenpHHT Ol1Hl1 13-3031, 1966 r. 

3. B.B.rnaronee, s.B.Koay6CKHA, n.Konap*HK, P.M.neoelleB, 

l1. TyMa, nTS, N~5, 170, 1967 r. Bl1Hl1Tl1 No -67 LIEn, 42 c 

4, T.B. Eecnanoea, H.r.EopHcoe, B.B.rnaronee, S.B. Koay6cx~ 

A.M.MoHeeee, 11.0.CaHToB, B.n.Cepreee, B.<I>.CHKoneHKO, r.M, 

011Hl1 13-~8455, 1967 r. 

5, IO,A,AneKeaHllpoe, T ,C,BopoHoB, B,M, fop6yaxoe, H.E.Llenc 

'nyabipbKoBbie xaMepbi'. rocaToMHallaT, MocKea, 1968 r. 

6. S.B.Koay6cKHA H M.Manbi, AeTopeKoe cBHlleTenbCTBo CCCP 

7, M ,M .PycHHoB. .. <l>oTorpaMMeTpH<IecxaSI onTHKa.. reoaeaHaaaT 

8, S,M,nHBWHU, '0 KoppeKUHH HCK8*9HHA CTepeoCHHMKOB Tp8P 

<jJHaHKH aneMeHTapHbiX qacTHU', l1all. AH ApMHHCKOA CCP, 

9, A.A.fyniOrHH, 3.M.nHewHu, S.B.Koay6cKHA, AeTopcKoe cBH~ 

M. 198 126. 
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MOfi rrneHKH 38 OJ:IHH UHKn - 304 MM, rrpoaon~HTenbHOCTb UHKna 

- 4,3 CeK, EMKOCTb KBCCeT - 300 MeTpOB - 1000 KBJ:IpOB, HarrpH-

TpH aMrrynbCHbiX naMITbi - 114>K-50, 

- 12-18 a~oynell aa Ka~aoll naMne, 

KOHJ:IeHCBTOpOB - 6x. 

p83Mepbl ycTBHOBKH - 836 X 665 X 1040 MM 

- 175,5 Kr • 

rrneHKH - TpH BOCbMepH'IHbiX pa3pHaa, 

o6nyqeHHSI - J:IBB BOCbMepH'IHblX p83pSIJ:18, 

K8.'1p8 - llleCTb BOCbMepH'IHbiX p83pSIJ:IOB H BOCeMHBJ:IUBTb J:IBOH'I-

rrony'leHHSI Kaapa - 'IBCbl H MHHyTblo 

3axniO'leHHe 

anH CTepeo~OTOrpa~HpOBBHHSI H OCBemeHHSI MeTpOBOII ITY3blpbKO

p83pa60T8H8 H H3rOTOBneHa B ni1TM0 no TeXHH'IeC

Y'IBCTHH nB3 011HI1, IOcTHpOBKa, aanaaKa H aTTecTaUHH arr

cb B ni1TMO H nB3 011HI1. B rrpouecce HanaaKH annapaTypbl 

MOaepHJI3HpOB8Hbl ee HeKOTOpbie yanbi, 

pa6o'IHX ycnoBHHX noKaaanH, 'ITO annapaTypa o6ecne'IHBaeT Tpe

Haae~aocTb H yao6CTBO B SKCrrnyaTaUHH, 

JlpHM8'l8HHe 

C03J:IBHHSI CTepeo~OTorpaMMeTpH'IeCKOII H OCBeTHTenbHOII annapa-

838H8 paanH'IHoro poaa flOMOlllb OT MHOrHX opraHH38UHII H OTQenb

Bb!p83HTb HM BCeM· Hawy 6onbWYIO 6naronapHOCTb, 

MOlllb COTpynHHKOB ni1TMO B.M.Eort:taHoBa, E.n.BacHnbeBa, 

11.Eropo'IKHHoA, T .B.nyK'bHHoBoA, M .A.MaTBeesa, B.A.Mocxa

~onKHHoA, IO.H.npoKo~beea, T.n.XoxnoecxoA, O,A.Xpa6poeoA, 

KOBa, E,I1,HKoBneBa, KOTOpble BnO~HnH MHoro Tpyt:ta B 

IOCTHpOBKy, HananKY H HCCnet:tOB8HHe annapaTypblo HaM 

16 
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BeCbMB flpHHTHO Bb!p83HTb BCeM HM Ha!Jly rny6oKy10 6narot:tapHOCTb, 

3a 6onblllYIO flOMOlllb B H8n8nKe, HCflbiT8HHH H MoaepHH38UHH annapaTypbi Mbl 

O'leHb 6naronapHbl COTpyOHHK8M nB3 011HI1 B.H.AnM830By, 0.11.EnHHOBy, B.A.Eb!'I

KOBy, B.H.fnymeHKo, B.11.KneMeHTbeBy, r.A.Koponesy, E.C.KynHKOBy, H.A.KypHblKO

By, E.K.KypHTHHKOBy, E.I1.TepeHTbeBy H n.B.YpanbCKOMy, 

3a COBMeCTHOe 06CY~t:teHHe MHOrHx BOfipOCOB0 K8C8101llHXCSI annapaTypbl, Mbl 

oqeab npHaHaTenbHbi A.f.3enhnoBH'Iy, B,M,fop6yaxosy, 11,11, CKpbiniO H E,l1.llbH'I-

KOBy, 

3a pSIO UeHHbiX COBeTOB H flOCTOSIHHYIO flOnt:tep~Ky B pa6oTe Mbl rny60KO npH3-

H8TenbHbl 11.B.l.fysHno H H.11.nasnosy, 

nHTepaTypa 

I, A,V,Belonogov, A.A,Belushkina, R,Vinaver, V,N,Vinogradov, V.V,Giagolev, 

E,I,Dyachkov, A,G,Zel'dovich, N,K,Zel'dovich, E,V,Kozubsky, R,M,Le

bedev, M,Maly, N,N,Melnikova, A,M,Moiseev, I,S,Saitov, Yu,A, TUrbin, . 
E,P,Ustenko, I,V, Chuvilo and Yu.A,Shlshov, Nuclear Instrum, and Methods 
20, 114 ( 1963), 

2, B.B.rnaroneB, 3.B. Koay6CKHA, n.Konap~HK, P.M.ne6et:teB, M.Manbi, O.Croa, 

11.TyMa, npenpHHT OMHM 13-3031, 1966 r, 

3, B.B.rnaroneB, 3.B.Koay6CKHA, n.Konap~HK, P.M.ne6et:teB, M.Manbi, O.Croa, 

M.TyMa, nT3, Ng5, 170, 1967 r, BHHHTM Ng -67 llEn, 42 cTp, 16 pHc, 

4, T.B. Eecnanosa, H.r.EopHcos, B.B.rnarones, 3,B. Koay6cxHA, P.M.fle6et:tee, 

A.M.MoHceeB, 11.C.CaHTOB, B.n.Ceprees, B.<I>.G:HKoneHKO, r.M.CycoBa. npenpHHT 

011HI1 13-13455, 1967 r. • 

5, IO.A.AneKC8Ht:tpoB, T.C.BopoHoB, B.M. rop6yHKOB, H.E • .nenoae, IO.M.Heqaea. 

"'ny3blpbKOBble KaMepbi"'. rocaTOMH3naT, Mocxaa, 1963 r. 

6, 3,B,Koay6cKHA H M.Manbi, ABTopcxoe CBHneTenbCTBo CCCP N! 165 075, 

7, M.M.PycHHOB, "'4>oTorpaMMeTpH'IeCK8SI OflTHKa"' reot:te3H3n8T Mocxaa, 1962 r, 

8, 3,M,nHBlllHQ, •0 KOppeKUHH HCKa~eHHII CTepeoCHHMKOB TpeKoB"' - "'BonpOCbl 

~H3HKH aneMeHTapHbJX 'IBCTHU', Mat:t. AH ApMSIHCKoA CCP, Epeaaa, 1964 r, 

9, A.A.fymorHH1 3,M.flHBlllHU, 3,B,Koay6cKHA, ABTopcKoe CBHneTenbcTBo CCCP 

N! 198 126. 

~ 
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10. A.H.lllapoa, B.n.Tpu<jloHoB, OH.HH - 2044, C6opHHK pauHoHanHaaTopa N9 1Y; 1964r. 

PyKonHc& nocTynHna B H31laTen&cKHA oTnen 

21 neKa6pH 1967 rona. 

Ta6nHua 1 

KoopllHHST&I penepH&IX KpecToB BHyTpeaaero opHeHTHpoBaHHH 
H8 Bbip8BHHB810IUHX CTeKnax <jloTorpaMMeTpHqeCKHX K8Mep 

J ItpeCTa X y 

1-1 +0,035.:0,000 + 309, 979.!0, oo1 

1-2 + 0' 029,!0' 003 +379,980,!0,002 

1-3 -49, 962,!0,001 +309 '976.!0' 003 

2-I +500' 002_!0' 001 +310, 001.:0,002 

2-2 + 500, ooa.!o, oo1 +380,008+0,002 

2-3 +550 '000_!0' 003 +309, 995~0, 000 

3-I O,OOD.!0,002 O, OOO.tO, 004 

3-2 +0, 028.:0,001 -69, 984,!0,004 

3-3 -49' 997 .!0' 001 -0,016!0,004 

4-1 +500, 015,!0, 001 
I, -0,002,!0,003 

4-2 +500, 026,!0, 001 -69, 996,!0,003 

4-3 +550, 014,!0,000 +0' 008_!0' 004 
-KoopnHaaT&I penepH&IX KpecTOB - 3TO cpenaee apH<jJMeTI!qecKoe qeT&Ipex H3-

MepeHHA, npoH3BelleHHbiX C ellHHOH ycTaHOBKH H8 KOOpllHH8THO-·p8CTOqHOM CTBHKe, 

0IUH6KH - cpellHHe OTKnOHeHHH, 6e3 yq~Ta TOqHOCTH lliKan CTBHKa, KOTOpaH 

COCTaBnHeT 0,006 MM, 

CpellHHH KBanpaTHqHaH ornH6Ka aceA cepHH.~~MepeanR B npennono*eHHH paB-

HoToqHocxv vaMepeHHH no X H no y 6ea yq~Ta TO'IHOCTH lliK8n COCT8BnHeT 

~ E3 
u

1 
• V--;;:=r = 0,0024 H C yq~TOM TO'IHOCTH lliK8n CT8HK8 - U = 0,0065, 

18 
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Pxc. I, CTepeocjloTorpaMMeTpH'IeCKaH ycTaHoBKa MeTpoBOlt aonopo 
K8Mep&l ( 06IUHli BIIQ), 
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, TpH<jloHoB, OHHH - 2044, C6opHHK pauHoKanHaaTopa N9 1Y; 1964r, 

PyxonHcb nocTyrrHna B KaaaTenbCKHA oTaen 

21 aexa6p11 1967 rona. 

Ta6nHua I 

perrepHbiX KpeCTOB BHyTpeHHero OpH8HTHpOB8HH!I 

HS Bb!paBKHBSIO!UHX CTexnax ljloTorpBMMeTpH'18CKHX KaMep 

X y 

+0, 035.;t0, 000 + 309, 979.:0, OOI 

+0,029.:0,003 + 379' 980.:0' 002 

-49,962.:0, oor +309,976.:!:0,003 

+500,002,;!0, OOI +310, 001.;tO, 002 

+ 500, oos.:!:o, oor + 380 '008.:!:0' 002 

+550, 000.:!:0, 003 +309, 995~0, 000 

o,oo~o,uo2 o,ooo.:!:o,oo4 

+0, 028.;t0, OOI -69, 984.!,0,004 

-49,997.:!:0,001 -0,016!0, 004 

. 
+500, 015.:!;0, 001 -0,002,!0,00J 

+500,026,;!0,001 -69, 996,;!0,003 

+550, 014,!0,000 +0, OOB.;tO, 004 
penepHbiX Kp8CTOB - 8TO cpeaKee apH<jlM8TH'I8CKOe '18Tb!pex H3-

C eaHHOl! YCTBHOBKH HB KOopaHHSTHO-·paCTO'IHOM CTBHKe, 

OTKnOH8HH!I, 6e3 Y'I~Ta TO'IHOCTH lUKan CTBHKB, KOTOp8!1 

omH6xa Bcell cepHH ~~MepeHHl! B npennono*eKKH paB-

H ITO y 6e3 Y'I~Ta TO'IHOCTH WKSn COCTaBnHeT 

Y'I~TOM TO'IHOCTH WKan CTBHKS - CT ~ 0,0065, 

18 
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PRe, 1, CTepeocjloTOrpaMMeTpH'IecxaH ycTaKoexa MeTpoBoA eoaopo.aaoA rrya&Ip&xoaoA 
X&Mep&l (o6mHA BHJl), 

~ 
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PHc, 2. CxeMa ocsemeHHH MeTpoBOA nyabipbKOBoA KSMepbi nB3 OHHH. C-Ol naMna 
HSKSnHBSHHHo C-02 - ac!flepH'IeCKHA KOH.neacop, C- .03 - HMnynbCHaH 
naMna.H«<lK-50, C-04- annaaaTH'IeCKHA KOH.neacop; C-06 - KonneKTHB, 
C-10 - aneMeHT pacTpa, C-12 - BblpSBHHBaJOmee cTeKno, C-14 - Tenno
!f!HnbTp, C-15 - nHH3bi, C-16 - cseTo¢lHnbTpbi 0 C-17 - cBeToBO.n, C-18 - npHa-
MS, 
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PHc. 3, Kopnyc CTpOeHHoro OCBeTHTenH KSMepbl nB3 I 
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ll MeTposoA ny3biPbKOBolt KaMepbi nBs OHRM. C-ol naMna 

..02 - acljlepH'IeCKHit KOH,lleHcop, C- .03 - HMnynbCHall 
C-04 - annaaaTH'IeCKHit KoHneacop; C-06 - KonneKTHB, 

pacTpa, C-12 - BbrpaBHHBBIOIIIee cTeKno, C-14 - Tenno-
- nHH3br, C-16 - CBeTo!)lHnbTpbr, C-17 - cseToson, C-18 - npHa-
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PHc, s. Kopnyc CTpoeHHoro OCB9THT9nll K8M9pbr nBs OMRH. 
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PHc, 4, Eaaoeas nnHTa ycTaHoBKH c 'IBTbipbMH !jloTorpaMMeTpR'IeCKHMH KaMepaMR. 



PHc. 4. EaaoaaH rrnHTa ycTaHoBKH c 'IeTbipbMH <!>oTorpaMMeTpRqecKRMH KaMepaMH. 

PHc. 5. EnoK OCBeTHTem! co CHHTOA Kpb!IliKOA. neaaSI Jl8MIIa H3'bHTa H3 pa6oqero 

IIOJlOJKeHHH. 
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PHC, 6, <l>yHKUHOHBnbHBll CXeMa ynpaaneHHll H KOH~pOnll pa60TOJt HMfi',(nbCHblX naMn, 
EB3-4 - 6noK apeMeHHoll: 3B.!leplKKH 4; <I>Y - !flopMHpyiOmee ycTpoii:CTBO; 
Mn - HMnynbcHall naMna; YCC3 - ycTpoll:cTBo c'beMKH cnylKe6HbiX 3HBKoa; 
YC30 - ycTpoltcTao C'beMKH 3HBKOB opHeHTauuu; Yfi - ycTpoll:cTao npo
TSllKKHi C<I>K - CTepeo4J<>ToKaMepa. 
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Pac. 8. i<;xeMa UOCTJ?08BBSI 6niiJtOB 8 C8'18!fBB, napanneni>BOM pe6paM npB3M, 0 
1
0

2
-o6'1o8JtTBBW, 

So -. BCTO'IBBJt CBeTa, S04 - B306pa:lK8BH8 BCTO'IBIIJta CHTa CTeltnOM, 

Sop - B3o6p&JK8BB8 BCTO'IHBJt8 CBeTa p&CTpoM, S - B306pa:lK8BB8 BCTO'I-. ope 
HIIJta CBeTa UOCn&llOBaTeni>BO p&CTpoM B CT8XnOM, S op .. - B306p&:lK8BB8 

HCTO'IHHXa CBeTa nocnellOBaTeni>HO p&CTpoM, CT8JtnOM B pacTpoM, 8
1
8

2 npoeXDBH 6nHJtOB Ba paCTp. 
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PHc. a. iCxeMa noCTI10811HSI 6nnoa 8 C8'18!fHH, napannen&HOM pe6paM npH3M, 0 102-o6'1>8KTHBW, 

S., -. HCTO'IIIHK CB8T81 SO. - H306p8lK811H8 HCTO'IIIU8 CHTa CTeKnOM
1 Sop - H3o6p8lK811H8 HCTO'IIIHK8 CBeTa p8CTpoM, S - H306p8lK8HH8 HCTO'I-

Pxc. 9. 

. opo 
IIHK8 CBeTa nocne.QOB8Ten&IIO p8CTpoM H CT8KnOM

1 
$ .... - H306p&lK811H8 

HCTO'IIIHK8 CB8T8 nocne.QOBeTen&BO p8CTpoM, CT8KnOM H pacTpoM, S
1
S

2 

-
npoe~QHH 6nHKOB 118 p8CTp, 

e<~eHHH napannenbHOM pe6paM npH3M, 01 H 0 2 -
CxeMa llOCTpoeHHSI 6nHKOB B C ' ao6paJKeHHe HCTO'IHHK8 CBeTa 

06'beKTHBblo So - HCTO'IHHK CBeTa, !fa ;B:Ta p8CTpOM, li - ueHTp KpHBH3-
S Hao6paJKeHHe HCTO'IH 

CTeKnoM, op - A noaepxHOCTH aneMeHTa pacTpa. Hbl Ce'leHHSI BXOJlHOft TOpOHJlSnbHO 
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PHC, 10, CxeMa pacrrono~eHHH 6nHKOB B rrnaae, 11 - 6nHK HCTOqHHK8 CBeTa OT CTeK-

• 

na B. 1-blil 06'beKTHB. 13 - 6nHK HCTQqHHK8 CBeTa OT p8CTpa1 CTeKna H 

BHOBb pacTpa B 1-blil 06'beKTHB, 21 - 6nHK HCToqHHK8 CBeTa OT CTeKna 

BO 2-oil 06'beKTHB, 23 - 6nHK HCTOqHHK8 CBeTa OT p8CTpa, CTeKna H BHOBb 

paCTpa BO 2-oil 06'beKTHB H T,Q, 
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PRe. II. CxeMa <j>oTorpa$HpoaaaHH MeTpoaoll aoaopoaHoll nyahipbKOBOll KaMepbi. 
1,2 H 3 - cTeKna-HnmoMHHaTopbi, 4 -o6'beKTHB 'Pyccap-nnaaMaT T -2K', 
5 - Bblp8BHHB8IOWee CTeKnO, 6 - nHH3hl, CTpOIIlQHe H306palKeHHII RCTO'IRHK8 
caeTa B MecTe pacnonolKeRHH KpecTOB - aneMeHTOB BRyTpeHHero opaeH

THpoBaHHH. 
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P11e, 14, ¢oTorpBMMeTpH'!eeKaH KBMepa ( BHeWHHli 81!.11), 
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P11e. 15. PasMemeHIIe Kaapoa Ha rrnOHKe, 
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P11e. 16, CTepeo<jloTorpaMMeTpH'!eeKaH yeTaHoaKa ( BHeWHHli BH.II e 

Kpb!WKBMH neHTOnpoTHlKHOrO MeXBHII3M8 II npl!eMHOit Kaee 

P11c, 17 • .neHTonpoTHJKHbili MexaHH3M ( a11a csaaH, sa,lHHH cTeHKt 
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Pac, 15, Ps3MemeHHe Kanpoa Ha nnOHKe. 

3:< 

• 

PHC. 16, CTepeoljJOTOrpaMMeTpH'IeCK8H yCT8HOBK8 ( BHeWHHi! BHA C OTKHHYTbiMH 

KpblWK8MH neHTonpOTHlKHOrO MeX8HH3M8 H npHeMHOI! K8CCeTbl) • 

PHc, 17, .nef!TOilpOTSOKHbiH MeX8HH3M ( BHil C381lH 1 38ili!HH CTeHKa CHHT8), 
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PHc, 18, KHHeMaTH'!ecKaSI cxeMa neHTonpoTSilKHoro MexaHH3Ma. 1 - sneKTPOABH

raTenb, 3 - 6apa6aH, BbiTSirHB810IUHit nneHKY H3 fi0A810IU9it K8CC9Tb1 1 4 -
6apa6aH1 npoTaCKHB810IUHit nneHKY Ha Y,'18CTK9 npHlKHMHbiX CTOnHKOB H rio

l!8101UHit ee B npH9MHYIO K8CC9TY, 40 H' 41 - npHlKHMHbi9 CTOnHKH, 18 H 19 
KYn!l'IKH, npHlKHM8101UH9 CTOnHKH K Bbip8BHHB8101UHM CTeKnaM 42 H 43, 37 -
paMKa AOfiOnHHT9nbHOrO (MapKHpOBO'IHOro) K8Apa, 15, 23, 25, 24 H 26 -
KpHBOIUHfiHO-KynHCHhlit M9X8HH3M1 o6ecne'IHB810IUHit paBHOM9pHO-yCKOp9HHYIO 

npoTSilKKY nneHKH aa y'laCTKe cTonHKOB, 

34 
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PH Co 19, KacceThl ( npH9MH8SI K8CC9T8 nycTaSI C H3'bSITOit OAHOIU9'1HC 

fiOA8101U8SI KacceTa C nneHKOit H8 llBYIU9'1HOit K8TYWK9), 

.PHCo 2(), KacceTa ( KOHCTpyKUHSI CB9TOBOrO 38MK· 
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eCKBSI CXeMa neHTOUpOTSI)I(HOrO MeX8HH3M8, 1 - aneKTpOABH-

- 6apa6aH, BblTllrHBBIOIUHA nneHKy H3 UOABIOIUeA KBCCeTb1
0 

4 -
pOTBCKHBBIO!UHi! nneHKy Ha Y'IBCTKe UpH)I(HMHblX CTOUHKOB H IJO-

B UpHeMHyiO KBCCeTy, 40 H 41 - UpH)I(HMHble CTOUHKH, 18 H, 19 
)I(HMBIOIUHe CTOUHKH K BblpBBHHBBIO!UHM CTeKnaM 42 H 48, 87 -

( MapKHpOBO'IHOrO) KBApa, 15, 23, 25, 24 H 26 -
paBHoMepao-ycKopeHHyJO 

34 
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PMC, 19, KacceTbl ( npHeMHBSI KaCCeTa nyc Tall C H3'bliTOA OAHO!Ue'!HOA KSTYlllKOlll 

UOA810IU8ll KaCCeTa C nneHKOJ! Ha AByiUe'IHOA KBTYlllKe), 
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.PHC, 20, KacceTa ( KOHCTpyKUHSI CBeTOBOrO 38MKa), 
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Pnc, 21, <l>yHKUllOH811bH8>1 CXeM8 ynp8BI1eHll>l ll KOHTp0/1>1 p800TOi! neHTOUpOT>llKHbJX 

MeX8Hll3MOB ll BpeMeHH8>1 All8I'p8MM8, cpy - cpopMHpyiOIUee ycTpOi!CTBO, 

• 

M 1 n M2 - aneKTPOABlli'8Tenn, PO - BHyTpeHHni! reHep8Top 38rrycK8JOJUllx 

nMnynbCOB, K 1 - KHOUK8 o1\Hopa3oBoro 38UYCK8, YCC3 - ycTpoikTBO C'beM

Kll cnylKeOHbiX 3H8KOB1 1Kfl1 n 1Kfl4 - KYI18'1Kll nonHoro UllK/18 npoT>llKKll 

nneHKll, 2Kfl1 n 2Kfl4 - KY118'!Kll nonyuHK/18 npoT>llKKll nneHKll, 1Kfl2 n 

1Kfl6 - KY118'!Kll KOHTpOI1>1 ABlllKeHn>l nneHKll, UK - un<jlpoBoi! KOMMYT8Top. 
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Pnc, 22. nepeAH>l>l ll8Hel1b 0110KOB ynp8B11eHll>l cpoTOannapaTBM' 
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H851 CX8M8 ynpaBn8HH51 H KOHTpOnH pa60TOJ! neHTOilpOTH)!(HblX 

MOB H BpeMeHH8H JlHarpaMMa, ¢>Y - cj>opMHpy!OIU88 YCTpoi!CTBO, 
2 - aneKTponBaraTena, Pn - BHyTpeHHHi! reHepaTop 3anycKa10max 

Kl - KHonKa o'nHopa3oBoro 3anycKa, YCC3 - ycTpoi!CTBO C'heM
e6HbiX 3HaKoB, IK!II 11 IK!14 - Kyna"!KII nonaoro UHKna npoTH)!(KH 
2K!Il 11 2K!14 - Kyna"!KH nonyuHKna npoTH)!(KH nneHKH, IK!12 H 
Kyna"!KII KOHTponH llBH)!(eHHH nneHKH, UK - umppoBoi! KOMMyTaTop. 
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Pac, 22, nepenHHH naaenb 6noKoB ynpaBneHHH cj>oTOannapaTaMH. 
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PHc. 25. UmjJpocHHTe3HPYJOIIlHll aneMeHT ( :aneKTpHqecKaSI cxeMa). KB I, KB2 H KBl.f -

• 

KOHUeBble BblKnJOqaTenH COOTBeTCTBeHHO ellHHHU
0 

llBOeK 
qaJOmHe pene PI, P2 H P4 cooTBeTcTeeHHo, D D 
B.E A,E,B,f,Jl,E,)f(,J1,K,n,M,H,D,C,P - :aneKTpH1qecKJe 
naMnoqeK UH~poeoro Ta6no. 

40 

H qeTeepoK, BKnJO
IlHOilbl Jl7)f(, 

naMnoqKH H rpynnbi 

41 
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llH<jJpocHHTeaHpyJOlllHi! aneMeHT ( anexTpHqecxal! cxeMa). KB 1, KB2 H KBl.J -
KOHUeBbie BbiKnJO'IBTenH COOTBeTCTBeHHO ellHHHU

1 
llBOeK 

'IBJOlllHe pene P 1, P2 H P4 cooTaeTcTaeaao, D
1 

D 
2 B.E A,E,B,r,n,E,)f(,H,K,n,M,H,n,C,P - anexTpH'IeCKHe 

naMrroqex UH~poaoro Ta6no, 

40 
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H qeTaepox, BKnJO

IlHOilbi ll 7)1(, 
naMUO'IKH H rpyiTITbi 
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• 

P11c, 28 (aaqano), CTepeocHHMOK-HeraTHB. ( 1-all H 2-all cjloToKaMep&l 

5pall<eHHe C/le)lOB, penepHbiX KpeCTOB BH8WH8rO opH8HTHpOB8H 

2 - H305pall<eHHe M8pKHpOBO'iHOr0 0 npH50pHOrO WHTS, 3 - CTC 

JlBOH'iHblll HOMep cjlOTOK8Mep&lj 4 -JlBOH'iHbll! HOMep CTepeOCHH~ 

Hbl8 Kp8CTbl BHyTp8HHero OpHeHTHpOB8HHllo 

43 
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• 

Pnc, 28 (Ha'!ano), CTepeoCHHMOK-HeraTHB. ( 1-aH H 2-aH cjloToKaMep&I), 1. Hao-

6pa>KeHHe cne.QOB1 penepHbiX Kp9CTOB BH9111Hero OpH9HTHpOB8HHSI H 6nHKOB1 

2 - H306palK9HH9 MapKHpOBO'IHOr0 1 npH60pHoro IIIHT8 1 3 - CTOfi-M8pKH H 

ABOH'IHbiA HOMep tlloTOK8M9pblj 4 -ABOH'IHbiA HOMep CTepeoCHHMKa; 5 -penep

Hble KpeCTbl BHyTpeHHero OpHeHTHpOB8HHSI, 

t 
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