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HOI"'O llll~THTyTa' HllepHb!X 'uccrreJ:\OBaHHll. 
• • • • I 
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CTy3blpbKOB8SI l<;aMepa - 8T0 0JlH0 ll3 aan6onee a<lic!>eKTUBHhlX 

Cp8JlCTB nccne)l0B8HUSI B c!>nanKe Bb!C0KUX aaeprnli. Hac!>opMaunSI 

06 8KT8X B38UMOJl8HCTBUSI aneM8HT8pHblX '18CTllU B o6'beMe ny3blpbK0-

aoli KaMepbI perncTpnpyeTCSI n naaneKaeTcSI cTepeoc!>oTorpaMMeTpnqec

KUM MeT0Jl0M. noaTOMY ac!>c!>eKTllBHOCTb ny3b!pbK0BOil KaMepbl KaK 

neTeKTopa 38pS!lK8HHblX '18CTHU B 3H8'IUTenhHOli Mepe onpenensieT-

CSI TeM, H8CK0nbK0 0H8 -. xopowo CKOHCTpynpoBaHHblli CTepeoc!>oTO

rpaMMeTpH'l8CKUit npn6oj:l. 

Ka'!eCTBa ITY3blpbK0B0it KaMepbl C 8TOil: T0'!Kll apeHUSI onpe

)lenSIIOTCSI: cxeMoit c!>oTorpac!>npoaaanSI n ocaememrn, aHa'!eHnsiMn na

paMeTpoa c!>oToannapaTypbl, CTeneHblO ycTpaHeHUSI cncTeMaTU'ISCKUX 

llCK8>KeHnil: "· T.n. CooTBeTCTByIOIUUe aonpoCbI, paCCM0TpeHHbie, 

rnaBHhlM o6pa30M, B CBSl3ll C paapa6oTKOil" C03Jl8HU8M 100-caH

TnMeTpOB0il: IlY3blpbKOBoil: aonoponnoil: KaMepbil I/ na6opaTopnn Bbl

C0KUX 8Heprnit OHSIH, ll C0CTaBnSIIOT conep>KaHne npencTaaneHH0il: 

nnccepTaunn. 

LlnccepTaunsi cocT0llT na wecTn rnaa. 

n e pa a SI r n a a a conep>KnT o6aop cxeM c!>oTorpac!>npoaaHnSI 

H ocaemeHHSI ny3blpbK0BblX KaMep. 8 TO pa SI r n a Ba IT0CBSIIU8H8 

onncannro cxeMbI ocaemeHnSI n c!>oTorpac!>npoaaHnSI 100-caHTnMeTpo

aoil: nyab1phKoaoit KaMepbI nB3 OHSIH. KoacTpyKUHSI cTepeoc!>oTorpaM

MeTpn'lecKoit YCT8H0BKH 8T0li KBMepbl onncaHa B T p e Tb e il: r n a Be. 

B 'I e TB e p To it r n a a e .naao nano>KeHne cTepeoc!>oTorpaMMeTpnn 

ny3b!pbKOBOil: KaMepbl C ncnonb30B8HneM IlOHSITHil: npenMeTHoro 

ueHTpa npoeKunn n nonroca CTepeocKonn'IecKnx napannaKcoa, MeTo-
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nnKa IDCTnpoBKH n nccnenoBaHHH cTepeocpoTorpaMMeTpnqecKoil 

arrrrapaTyphi orrncaHa B rr II To ii r n a Be. B III e c To ii r n a B e 

paCCMOTpeHbl HeKOTOpbJe B03MO)KHOCTll ycoBep111eHCTBOBaHHSI MeTO

AIIKll rry3bipbKOBblX KaMep. 

CxeMbl cpoTorpacpnpoBaHHSI II OCBelJleHHSI 

.JIY3blpbKOBblX KaMep 

<l>oTorpacpnpoBaHne ny3bipbKOBblX KaMep ocymeCTBn11eTCSI no 

cxeMaM CTepeocoeMKH B ueHTpanbHOil.npoeKUHll. CoeMKa B opTO

roHanbHOil npoeKunn He Ha111na npnMeneHnH, xoTH ona 11 06ecne

q11BaeT· ycTpaneHne ncKa)Kennil CHHMKa 3a cqeT nepexona rnaBHbIX 

nyqeil rpaHl!Ubl pa3nena cpen cTeKnO-)KllnKoCTb/ 21. B oTnenbHbJX 

cnyqa11x MO)KeT oKa3aTbCH ue-necoo6pa3HhJM npnMeHeHne cMe111aH

HhJX cxeM CTepeocoeMKll, B KOTOpblX Ha onHOM H3 CHHMKOB 6yneT 

n306pa*enne B opToronanbHoil npoeKu11n, a na npyroM - B KOHH

qecKoil.• 

lln11 BonoponHh!X ITY3b!pbKOBblX KaMep, KaK cnencTBHe Manoro 

3Haqenn11 noKa3aTenn_npenoMnennn )Kl!nKoro Bonopona, rrp11MeH11eT

c11 ocBemen11e non He6onb111nM yrnoM K HanpaBneHHID cp0Torpacpnpo

Bann11 nn6o no cxeMe 'Ha npocBeT", nn6o no aBToKonnnMaunonHoil 

cxeMe. ABTOKOnn11MaUIIOHHOe OCBemenne naeT B03MO)Kfl0CTb COKpa

THTb qncno oKOH B KaMepe, onnaKo rrp11Menenne ero uenecoo6pa3-

no Torna, .Korna o6ecneqeno ycTpaHenne MHIIMbJX 11306pa)KeH11il 

cnenoB. 

B pnne npenno)KeHHblX cxeM aBTOKonnnMaunoHnoro ocBe-
'-

meHl!H ·nn11 ycTpaHeHHSI MHHMblX H306pm1<eHl!il cnenoB ncnonb-

3yeTCSI TOT cpaKT, qTO nyq11, CTpOHIJlHe peanbHOe ll MHllMOe 1!306pa)Ke

HIIH, 0Tpa)K8IDTCSI OT pecpneKTOpa non pa3HblMII yrnaMH, . HanpnMep, 

B cxeMax c MOHOITHTHblM oTpa)KaTenbHblM pacTpOM/3/ ( pnc. 1), 

ccpepnqeCKIIM OTpa)KaTenbHbJM HHTepcpepeHUIIOHHbIM CB0TO!pHnbT

poM /4/, pacTpOM nonHoro BHyTpennero 0Tpa)Kenn1115/ ( puc. 2), 

nonocaTb!Mll pacTpaMn/6, 7 / ( pnc. 3). Mo)KHO T8K)Ke ycTp8HHTb 
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MHHMbJe H306p8)1{0fll!H nocpencTBOM COBM011l0HHSI HX C peanbHb!Mll. 

3TOT cnoco6 npenno)KeHo 11cnonb30B8Tb B cxeMe !pOTOrpacp11pOB8HHH 

no CKpemeHHbIM HanpaBneHllHM, B KOTOpon uenTpbi BXOAHblX 3paq

KOB 061,eKTHBOB noMelll0Hbl B U0HTpb! KpHBH3H ccpepnqecKIIX 30p

K~n/S/ (pnc. 4). AHanor11qno MoryT 6b!Tb ycTp8H0HbI MHHMble 

n306pa)KeHn11 npn CTepeoc1,eMKe B opToronanbHO!\ npoeKu11n: oTpa-

)1{8Tenb - n_nocKoe 3epKano 

061,eKT11Ba/9/ { pnc. 5). 

yCT8H8BlIHB80TCH HOpM8llbHO KOCH 

B ny3bipbKOBblX KaMepax C 8BTOKOlllIHM8UHOHHbJM ocaeme

HH0M B03HHK80T Heo6xOAHMOCTb ycTp8H0HllSI 6nllKOB HeqeTnoro no

p11nKa, naqnHaH c nepBoro. B qacTHOCTII, npenno)KeHO nn11 ycTpa

HeHHH 6n11Ka nepBoro nopHAK8 OCB01Jl8Tb KaMepbI ·acTllrMaTnqecKIIM 

CBeTOBblM lIOTOKOM ( napannenbHblM B OAHOM ceqemrn II pacxon11:

lllHMCSI - B npyroM), ( pHCo 6) /IQ/• 

B BonoponHblX lIY3blpbKOBb!X KliMepax C M8llb!MH CT0Kll8Mll

nnnIDMHH8TOp8MH ~OTOCoeMKa pa6oqero 061,eMa npoH3BonnTCSI CKB03b 

6annaCTHblil o6oeM )KllnKoro Bonopona, . p8CflOn0)1{0HHblil M0)KAY 
. . . 

nepenHIIM nnaHOM dJoTorpacpHJ?OB8HHSI 11 11nnIDMHH8TOp8MII. OnTnqec-

KHe HeonnoponHOCTII B )KllnKoCTII Ha nyTH CBeTOBblX nyqei! - on11H 

H3 IICTOqfll!KOB HCK8)1{0HIISI 11306pa)K8HHH. C uenbID ocna6nenn11 Bnn

SIHHSI aTHX HeonHoponHOCTeil npenno)KeHo/ll/ ocymecTBl!Tb cpoTo

c1,eMKY K8M0pbl CHH3Y II nepeoxnanHTb )KllnKHil Bonopon B 6annacT

HOil qacTH 061,eMa KaMepblo 

C11cTeMa OCBemeHHSI ll cpoTorpacp11pOB8HIISI ny3blpbKOBOil 

BOnoponHoii KaMepbl nB3 01.f.Hl.f 

06m11i1 BIIA lIY3blPbKOBOil BonoponHoil KaMepbI npencTaBnen 

H8 pnc. 7, a cxeMa !pOTOCo0MKH II OCB011l0HHSI - Ha pnc. s. 
B K8Mepe ocymecT_Bneno TeMHOlIOllbHOe OCBemeH11eno aBTOKOn

nnMaUIIOHHOH cxeMe c np1!3MaTnqecKIIM pacTpoM nonHoro BHyTpenne

ro 0Tpa)Ken11n B KaqecTBe pecpneKTopa/ 13/. CTepeocoeMKa 061,eMa 

K8MepbI lipOH3BOAIITCSI nocpencTBOM qeTb!pex · cpoTorpaMMeTp11qeCKHX 

5. 



KaMep, OllTH'{eCKHe OCH KOTOpbIX iiapannenI,Hbl MelKJly co6ol!: •. Bee 

CTeKna-HnmoMHH8TOpb! KaMepbI napannenbHbl MelKJly co6ol!: H opTo

roHanbHbl OllTH'leCKHM OCHM ¢,oTOKSMep. llnsi ¢,OTOC1>eMKH npHMe.110-

Hbl 061>eKTHBbl, cneuHanbHO OTKOpperHp0B8HHbie Ha llHCTOpCH!O o, 

CTeKon-Hnn10MHH8TOpOB H cnoH )l(lfllKOI'O BOllOpo.na OT CTeKna .no 

nnoCKOCTH H8B0llKH Ha pe3KOCTb. 

CMemeHHe 6nHKOB OT CTeKna-HnmoMHHBTOpa H3 ueHTpanbHOl!: 

'l8CTH Ka.npa K Kpa10 llOCTHI'HyTO yaenH'le.HHeM 683HC8 CTepeoc1>eM

KH .no 3ll8'leHHH; HeMIIOI'O npeBblW810II{el'O WHpHIIY KaMepbI, 8 qa·c

TH'lHOe ocna6neHHe HX - nocpellCTBOM MBCOK B nnOCKOCTH none

Boil llH~¢,parMbI. 3anaqa ycTpaHeHHH napOBOI'O fiY3blpH, KOTopaH 

B03HHK8eT npH BepxlleM pacnonolKeHHH CTeKna-Hnn·10MHH8Topa, pe

we11a fiYT0M H8KnOH8 Beel!: K8M0pb1 COBMeCTHO C sneKTpOM8l'HHTOM 

OTHOCHTellbHO ropH30HTanbHOl!: nnocKOCTH. 

B O!IHCb!B80MOl!:. ycTBHOBKe npHMeHeHbl .nae CHCTeMbl opHell

THPOBBHHH: BHew.uero, nocpe.ncTBOM PE;nepHbIX _ KpeCTOB HS rnaBIIOM 

CTeKne-Hnn10MHH8TOpe, H BHyTpeHHero, C noMOII{blO penepHb!X Kpe

CTOB HS Bblp8BHHB810II{HX CTeKnax qJOTOrpaMMeTpH'leCKHX K8Mep • 

. IlpH3M8TH'leCKHl!: pacTp nonHoro BHyTpeHHero OTpalKellHH npH

BOllHT K ocna6neHH10 MHl!Mb!X H306palK0HHl!: 6naro.napH COBMeCTHO

MY .nel!:cTBHlO llBYX Ql8KTopoB: Ql8KTOpa 4>peRenH H ¢,aKTOpa lleQlOKyCH

poBKlI. ¢aKTOp 4>peaenH ,nnH onHCbIBaeMol!: KSMepbl o6ecneqHB8eT 

ocna6neime MHHMblX Hao6palKeHHl!: B 3,8 - 4,5 paaa, a COBMeCTHoe 

HX .nel!:cTBHe - npHMepHO B 10 paa. 

B KSMepe npHMeHeHa HH3K0B8KYYMH8H TennOH30l!HUHH llb!Oap

HOI'O THnal 14/. npH KOT_opoll: BBKYYMHb!l!: KOlKYX aanonHeH raaoo6-

pa3Hb!M ao.nopo.noM. Cnoii "aToro raaoo6paaaoro ao.nopona HMeeT 

rpa.nHeHT TeMnepaTypbI, 8 cnenoBaTenbHo, H rpanuewr nnoTHOCTH, 

H Bbl3bIB8eT pe¢,paKUH10 cBeTOBbIX nyqel!:. 8Ta peqipaKUHH npHBOllHT 

K llHCTOpCHH B ·1,3_ MM B Ill!OCKOCTH HBBOllKH H HS Kpa10 KBMEj!pbl 

npH ll8Bl!eHHH raaa B 1 aTa/ 121. OnHaKO, npu qJOTOC1>eMKe KaMepbl CBep

xy, KOI'll8 XOl!OllHOe CTeKl!O HaXOllHTCH BHHay, llHCTOpCHH OT rpanu

eHTHOH pe¢,paKUHII - IICKalKeHHe CHCTeMBTH'leCKoe, TSK KBK non 

.nei!CTBl!eM rpanHeHT8 TeMnepaTypbl KOHBeKUHH aaTyxaeT, H MO>KeT 

. ·6b1Tb yqTeHa B nporpaMMe peKoHCTpyKu1111 reoMeTpHII co6bITHH. 
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CTepeo¢,oTOrpaMMeTpH'IeCK8H II OCBeTHTenbHBH 

annapaTypa 

/15/ 
06muii BHll ycTaHOBKH , KOTOpaH COCTOHT H3 6aaucHol!: 

nnHTbl C 'leTb!pbMH qJOTorpaMMeTpH'leCKHMH KaMepaMH, llBYX neH

TOllpOTSllKHbIX MexaHll3MOB, KacceT H 6noKa OCBeTHTensi,. npencTaBneH 

Ha p11c. 9. 

B O_CBeTHTenb, ITOMHMO Tpex HMJ!YllbCHbIX naMtt, BBelleHbl TpH 

n~MITbl HSKaniiBaHHH H TpH nononHHTel!bHbIX KOHlleHcopa, KOTOPbie 

o6ceneqHB8IOT B03MOlKHOCTb Henpepb!BHOI'O OCBemeHHH KaMepbl, 'ITO 

Heo6xonHMo nnn BnayanbHoro KOHTponH aanonHeHHSI pa6oqero 061,e~ 

MS H npOXOJKlleHHH ny'lKa 'l8CTHU qepea KaMepy. 

B neHTonpoTHlKHblX MeX8HH3M8X npHMeHeH KpHBOWHnHO-KYllHC

Hblil MexaHH3M ( pHc. 10),. 06ecne'IHB810II{Hii nnaBHbll!: paBHOMepHo

ycKopeHHblil XOll nneHKH/ 16/. 

MapKHpOBKa K8llpOB ocymecTBneHa nocpencTBOM qJOTorpa¢,n-

poBBHHH HS o6e nneHKH enHHOI'O HOCHTenn cnyJKe6Hoii HHqiop-

MSUHH - M8pKHpOBO'lHOI'O II{HTa. Ha STOM •II{HTe HMeIOTCH UHQlPOBbie 

H306paJKeHHH HOMepOB Kanpa, nneHKH H ceaHca o6ny'leHHH KaMepblo 

a TBKJKe MOJKeT 6b!Tb aan11caHa H HHBH HHqJOpMBUHH ( pHc. 11). 

YnpaBneHHe pa60TOl!: ycTaHOBKH npOH3BOllHTCH C nynbTa ynpaB

neHHH nyablpbKOBOii KaMepoii/ 17 /. 

CTepeo¢,oTorpaMMeTpHH nyab1pbK0Bol!: KaMepbI 

3anaqa onpe.neneHIIH KOOpllHHBT TO'IKII 061>eKTa paCCMaTpl!BB

eTCH lll!H cnyqag CXeMbl KSMepbl nB8 B npeanonOJKeHHH, 'lTO. OCH 

qJOTOKaMep napannenbHbl MelK/lY co6oii II nepneHllHKynnpHbl nnOCKHM 

rpannuaM paaaena cpen B npocTpaHcTBe 061>eKTa. 

M.M.PycHHOBbIM/ 18/ 6binO noKa3aHo, 'lTO B CTepeo¢,oTorpaM

MeTp11H BOBCe He o6naaTenbHO OTOJKlleCTBnHTb nonoJKeHHe npenMeT

HOI'O ueHTpa npoeKUHH'·C BXOllHbIM apa'lKOM 061>eKTHBa, a MOJKHO Bbl-

6paTb B Ka'leCTBe TSKOI'O ueHTpa nI06yIO TO'IKY, He neJKamyIO B npen

MeTHol!: MOCKOCTH. 3necb B Ka'leCTBe npenMeTHOI'O ueHTpa npoeKUHH 
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Bb16paHa TO'!Ka nepeceqemrn npononlKeHnH OTpeaKa ny'la B lKllil

KOCTH C OCh!O <poToKaMepbl ( puc, 12) · • ~OTOpaH Ha3BaHa !plIKTHBHblM 

ueHTpOM npoeKUIIH/ 19/, nonolKBHl!e ST~l! TO'IKH- Ha OCII <pOTOKaMepbl 

3aBIICHT OT nonoJKeHHSI TO'IKII o6'h8KTa, T,e. Bb!COTa <pl!KTIIBHOI'O C 

ueHTpa npoeKUIIH - aenn'll!Ha nepeMeHHaH, 

¢11KTIIBHbl8 ueHTpb! npoeKUllll yno6Hbl TeM, 'ITO naroT B03MOlK

HOCTh npOCTO onpenenl!Tb nonolKBHIIe nonroca CTepeOCKOnl!'!eCKIIX 

_napannaKCOB s ( pnc, !3), TO'IKY, neJKaIUyro iia npononJKeH1111 

oTpeaKa M 
1 

M 
2

, ·I'Ae M I II M 2 - npoeKUllll TO'IKII 06'beK-

Ta M Ha npenMeTHYIO nnOCKOCTh p , nocTpoeHHbie 113 !pllKTirn-

Hb!X ueHTpOB rrpoeKUllll O 1 II O 2' COOTBBTCTBeHHO, T,e. COOTDeT

CTBYIOIUIIB TO'IKH, nonroc CTepeOCKOnll'IBCKIIX napannaKCOB - STO TO'I

Ka nepece'!eHHH Tpex nnocKocTel! (pnc, 13): npenMeTHol! nnocKocTn 

P , ·aepT11KanbHOl! nnocKOCTll, onpenenHeMol! rrepneHnnKynHpaMH 

113 <pllKTllBHblX ueHTpOB npoeKUIIII O 
1 

ll O 
2 

Ha nnocK0CTb P , II 

nnoCKOCTll rnaBHbIX ny'lel!, onpenenHeMol! UBHTpaMll npoeKUIIll 0 
I 

11 0 
2 

11 TO'IKOl! o6'beKTa M , TaK KaK BbICOTbl <pl!KTHBHbIX ueHTpOB 

npoeKUHII aaBl!CSIT OT nonolKeHl!SI TO'IKH o6'heKTa, TO II nonolKeHHe 

nonroca CTepeOCKOnll'IBCKlIX napannaKCOB ll3M8HSl8TCSI C 113MeHeHneM 

nonOlKBHHSI TO'IKH o6'heKTa, ·a 'la CT HOM cnyqae, Korna Bb!COTbl <pllKTllB

llblX ueHTpOB paBHbI, nonroc ynanHeTCSI B 6ecKOH8'1HOCTb, ll llC'le3aeT no

nepe'!Hb!l! (6aancy C'hBMKll) napannaKC nnH 'cooTBeTCTBYIOIUIIX' TO'l8K 

M 1 11 M 
2 

, llpyroe Kpal!nee nfnOJKenne nonroca · aaBHCHT OT napa

MeTpoa CX8Mbl 11_-annapaTypbI, nanp11Mep, nnH onHCbIBaeMol! ycTaHOB

KII aTo Kpal!nee nonoJKeH11e nonroca 0TcT011T OT TO'leK nannpa npnMep

Ho na 15 MeTpOB, 

' .CprnacHo puc, 13, nnH KoopnuaaT cooTBeTCTByrowux TO'leK 

M 1 nM
2 

y2 
•y· 

l 

HMeeT MeCTO COOTHOIU8Hlle: 

xi -Xs X 2{U2 -H1 )~ B
21

H 1 
·x 

I 
-X s Xl(Ht- HI) +·B21 HI 

B· 

( 1) 

1 
II 

B KOTOpOM X s - KOOpilHHaTa nonroca, H 
2 

II H l - BbICOTbl 

<plIKTHBHbIX ueHTpoB, B 21 - 6a3HC C'beMKll, 3TO C0OTHOIUBHile nonea-

HO TeM, 'ITO naeT B03MOlKHOCTh cocTaBHTh Bb!palKeHHSI nnH Koop

llHHaT TO'IKll cnena qepea KOOPilIIHaTbi KBa3IICOOTB8TCTBYIOIUllX TO

'IBK Ml (X l 'Y 
1

) II M~ (X;, Y 
1

} , T,e. TO'leK nepece'leHIISI o6eHX 

npoeKuHll: cnena nHHilel!, napannenhHol! 6aaI1cy c'heMKII, a TaKJKe-

nonpaBKH Ha npononhHhll! II nonepe'IHbill: napannaKCbI, 

BnIIHHil8 /lllCTOpCIIII OT rpanHeHTHOll: pe<ppaKUllll caeTOBOI'O 

ny'la MOlKeT 6b!Th Y'IT8HO B Bil/18 nonpaBKII Ha Bb!COTY <pIIKTHBHOI'O 

ueHTpa npoeKUilll, CooTBeTCTBYIOIUH.l! pac'lf!T nnH onHCbIBaeMol! 

KaMepbI naH B npennonoJKeHIIII nHHeiiaoro pacµpeneneHIIH TeMnepa

TypbI M8lKAY CTeKnaMI1-Hnn10MHHaTOpaMH ( pIIC, 14). 

HccnenoaaHHe cTepeo<poTorpaMMeTpil'lecKoii annapaTyphl 

3anaqa I1ccnenoaaHI1H cTepeo<poTorpaMMeTpI1'1ecKoii annapaTy

pbI - 3TO onpeneneHile nnH KaJKAOH H3 <pOTOKaMep nonoJKeHIISI rnaB

HOH TO'IKII KaMepbl OTHOCHTenhHO aneMeHTOB BHyTpeaaero opI1eH

TI1poBaHHH, nonolKeHIISI TO'IKH Ha11I1pa OTHOCIITBnhHO aneMeHTOB 

BH81UH8I'O opileHTilpOBaHHH, MaCIUTa6a ll306palKeHIISI npenMeTHOH 

nnocKOCTll. KaK <pYHKUllll. KoopnIIHaT T0'IKII CHIIMKa ll BbICOTbl <pIIK

TIIBHOI'O ueHTpa npoeKUHH KaK <pyHKUIIIl·KOOp/lIIHaT TO'IIQI CHIIMKa, 

OnpeneneHne MaCIUTa6oB Il3o6palKeHHSI II Bb!COT ueHTpOB npo

eKUHH nocpencTBOM pac'lf!Ta no KOHCTpyKTHBHbIM naHHbIM nng 

nyab1phK0Boii aonoponaoii KaMepb1· aeuenecoo6paaao acnencTaile 

ycanKH paaMepoB neTaneii npII oxnaJKAeHIIH H TPYllHOCTH IIX KOHT

ponbHb!X H3MepeHHl! B pa'6o'IHX ycnoBHSIX, B CBSl3H C STHM npennoq

TIITenbHee nony11aTh aeo6xonHMb1e naHHbie no peaynbTaTaM c'heMKH 

T8CT-06'beKTa/20/ B Ka'IBCTBB TeCT--06'beKTil npIIMeHHIOT nnHTbl C Kpe

CTaMll HnH Hcnonb3yIOT KpeCThl_BH81UH8I'O opHeHTHpOBaHHSI Ha cTeK

nax-HnnroMHHaTopax. 

llnH y'IeTa BnllHHIISI noKaaaTenH npenoMneHHSI lKll/lKOCTII 

aeo6X0/1HMO IIM8Th KpBCTbl ·a nayx 'nnocKOCTSIX! no nepenHeMy H 
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I sanHeMy nnaHaM ¢oTOCoeMKH. B KaMepax C 8BT0K0nnHM8UH0HHhlM 

ocsemeaneM Tpynao o6ecne•mTb rrocT0SIHCTBo pacnonoJKeHHSI Kpe-

CT0B no sanaeMy nnaay CoeMKn, ecnn B KaqecTBe oTpaJKaTenSI 

npnMeHeH c6opHbill pacTp •. B 3T0M cnyqae M0JKH0 peK0MeHnoBaTb 

npnsMaTnqecKHli TecT-o6oeKT (pnc. 15) - Tpollaoe sepKano 

C KpecTaMH, ycTaHaBnnBaeMoe Ha K0HTBKT K .CTeKny-nnnIOMHHa

Topy/21I. 

TaK KBK ¢oTOCoeMKa IIY3bipbK0BOli KaMepbI nB3 np0H3B0AHTCSI 

qeTbipbMSI ¢oTOKBMepaMn, TO 11.nSI T0qKn o6oeKTa MoryT 6b!Tb nony

qeHbi llleCTb saaqeanll K0opnnHaT, 3Ta B03M0JKH0CTb llleCTHKpaT

Horo nepeonpeneneHHSI KoopnnHaT T0qKn o6oeKTa 6b1n~ ncnonhsosa

Ha nnSI yToqaeHHSI rrapaMeTp0B CHCTeMbl CTepeocoeMKH.8 qacTH0CTH, 

B pa6oTeI 22/ npnaeneao onncaane cnoco6a onpeneneanSI rronpaBoK 

K K00pilHHaTaM rnaBHbIX T0qeK KaMep !IO MeTony o6paTHOli saceq

KH. Vlnero· aToro cnoco6a nnnrocTpnpyeT pnc. 16. B nneanbH0M 

cnyqae npoeKunn Ha npenMeTayro nnocK0CTb Tpex MepnnnoaanbHbIX 

nnoCK0CTell, B0CCTaHoBneHHbIX no TpeM H3o6paJKeHHSIM onaoll H 

Toll JKe ToqKn o6oeKTa, nonJKHbI HMeTb o6myro ToqKy. nepeceqeanSI 

( pn~. 16a). ITpn norpe111aocTSIX B KoopnnaaTax rnaBHbIX ToqeK Ka

Mep npoeKUHH aTnx nnocK0CTeli nanyT Tpn ToqKn nonapaoro rrepe

ceqeanSI (pnc. 166). Ecnn rrpnMeHHTb rrpennncaaue, qTo aan6onee 

npasnonono6aoe pacrronoJKeane rnasawx ToqeK ¢oToKaMep 6yneT 

TaKoBo, npn K0T0p0M cyMMa rrnomanefi TpeyronhHHK0B C Bep111naa

MH B ToqKax rrepeceqeami rrpoeKunfi MepnnnoaanbHbIX nnocKocTefi 

Ha npenMeTHyro nnoCK0CTb, B0CIIp0H3BeneHHbIX nnSI MH0JKeCTBa 

ToqeK o6oeKTa, 6yneT MHHHManbHa, TO M0JKH0 rronyqHTb CHCTeMy 
' . 

nHHeliHbIX H0pManbHbIX ypaBHeHHH 0TH0CHTenbH0 nonpaB0K K Koopnu-
. . \ 

HaTaM rnaBHbIX ToqeK KaMep. ITonyqeHHbie no 3ToMy cnoco6y norrpas-

KH nnSI onHCbIBaeMoit ycTaH0BKH rrpnBenn K cymecTBeHH0MY C0Kpa

meanro B pas6poce KoopnnHaT ToqKn o6oeKTa, nonyqeHHhlX c pas-

HbIX CTepeonap, a TBKJKe K yMeH&llleHHIO 0TKnoae_HHH saaqeanfi Koop

nnHaT penepos BHe111aero.opneaTnposaanS1 OT pesynhTaT0B nx ae

rrocpencTBeaaoro saMepa. 
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HeKOTOPbie B03M0JKH0CTH ycoBepmeHCTB0BaHHSI 

MeT0AHKH rryshlpbK0BbIX KaMep 

MeTOAHKa nysb!pbK0BbIX KaMep paaansaeTCSI no MH0rHM Ha

rrpasneHHSIM. · Cpenn HHX M0JKH0 YII0MSIHYTb: ysennqeane pasMepoB 

KaMep n aanpSIJKeHH0CTH MaranTaoro rronSI 1 rrpnMeaeane nasepoB 

nnSI ocBemeanSI, KoM6nanposaane nayx Ka"!ep c nerKoli n TSIJKenoli 

JKHAK0CTblv B onH'oM rrpn6ope, y_rrpaBneaue nyqKoM rrocpencTB0M 

ycTpollcTB1 nosnpyromnx sarpysKy KaMepw rryqK0BbIMH qacTnuaMn/23{ 

C0BepllleHCTB0BaHne arrrrapaTypbl nnsi IIpOCMOTpa/24,25/ tt ll3Mepe

HHSI CHHMKOB, aBT0MaTnsaunro npouecca o6pa60TKH na¢opMaunn 

co CHHMK0B Ha 6ase npnMeHeHUSI aneKTp0HHhlX BbJqncnnTenbHbIX 

MBIIIHH n T.rr. HeK0TOpbie ycrrexn M0ryT 6b!Tb nocTnrHYTbl 6naro

napSI ycoBep111eHCTB0Baan10 ¢oToperncTpnpyromell annapaTyphI. B 

pa.6oTe nsnararoTCSI nsa rrpennoJKeanSI TaKoro pona. 

IToBbillleHue CK0P0CTH Ha6opa CHHMK0B M0JKeT 6b!Tb nocTnr

HyTo, aanpnMep, B cnyqae, ecnn KaMepy aa onnH unKn ee pann

auuoaaoll qyBCTBHTenbH0CTH o6nyquTb HeCK0nbKHMH rpyrrrraMu qac

THU onTHManbHOli aarpy3Kll H nponsBeCTH C00TBeTCTByromee qncno 

pas ¢oTorpa¢npoBaane KaMepb1. Torna KaJKAhlH nocnenyromnfi can

MOK 6yneT conepJKaTb nso6paJKeuuSI n Tex cnenoB, K0Topb1e 6bmH 

yJKe c¢oTorpa,f>npoBaHbI aa rrpenh1nymnx canMKax. Vlcnonhsysi 

npenbiilYlllHH CHHM0K KBK MaCKY nnSI BblqHTBHHSI ¢ouoBoli 

n:a¢opMaun:n n:s CHHMKa rrocnenyromero , M0JKH0 rronyqnTb 

CHHM0K-pa3H0CTb C 0llTHManbH0li sarpysKorr/2~/. B 3T0M 

cnyqae aecKonhK0 ocnoJKHSieTCSI npouenypa o6pa6oTKn n:a¢opMaunn 

co CHHMK0B, HO saTo MoJKeT 6b!Tb nocTnrHyTo 2:..3-KpaTHOe yBe

nnqeHHe cKopocTn aa6opa cTepeocHHMKoB. 

Orpann:qeun:SI aa rny6nay ¢oTorpa¢n:pyeMoro o6oeMa. KaMepb1, 

06ycnoaneHHb1e nn¢paKunefi B apaqKe o6oeKTHBa, MoryT 6bITb 

o6ollneHw rrocpencTB0M cKaHn:poBaHHSI o6oeMa KaMepbI no rny6nHe 

38 BpeMSI ¢oT03KCnoan:unn. ITono6aoe CKaHnpoBaHHe M0JKeT 6bITb 

ocymecTBneao, aanpnMep, npn rroKaqnaaHnn: o6oeKTHBa 0THocnTenh

Ho nepenuell ysnosoll ToqKn, Karna rrnocKoCTb uaaonKn 6yneT co-
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aepwarb noaopoTbI Ha aHa'lHTenbHO 6onhw11e yrnhI no cpaBHeHIIIO 

c .yrnoM noaopoTa rnaBHhIX nnocKOCTeit o6'heKTHBa/27 I.· 

OCHOBHbie peaynbTaTbl II Bb!BOllbl 

t .. Ha OCHOBe paCCMOTpeHHblX cnoco6oB ycTpaHeHIISI MHIIMbIX 

11ao6pall(eHllii .a KaMepax C aBTOKonnnMalIIIOHHblM ocee111eHl!eM npell

noll(eHO np11MeH11Tb B Ka'leCTBe oTpall(aTensi nonocaThiit pac~p; ITo

nocaTbiit pacTp - 3TO nl!H3a C KOHUeHTpH'leCKHMII c$ep11qeCKIIMII 

noBepXHOCTSIMII, TbinbHaSI CTOpoHa KO'i'opoit noKpb!Ta 0Tpall(8IOIIIIIM 

'cnoeM, a qipoHTanbHaSI - qepellyIOIIIIIMHCSI nonocaMII 113 CBeTO-

<PllnbTpOB llOnonHIITenbHOro llpyr K llpyry UBeTa, II ,B qaCTHOCTII, 

nornomaIOIIIIIMII qepHblMII II CB060llHblMH OT noKpbITIISlo IToKaaauo, 

'lTO ycTpaHeH11e MHIIMblX 11ao6pall(eH11it MO)l(eT 6b!Tb llOCTllrHyTo, ec

n11 w11p11Ha nonoc t , 6aa11c C'heMKII 8 , pallllYC Kp11B113Hbl R II 

Ton11111Ha d KOHUeHTpll'leCKOli nl!H3bl YllOBneTBOpSIIOT ycnOBIIIO 

rile 

:: 
B 

R 

d 

n 
cos cf, 

cf, - yron Me>KllY rionocaMH II n11u11eli 6aa11ca C'heMKHi a n -no-

KaaaTenb npenoMneHHSI CTeKna n11H3hI. 

2. ITpellnO)l(eHa cxeMa aBTOKonn11Ma1IIIOHHOro ocBe111eHIISI II <POTO

rpaqi11poBaHIISI no CKpemeHHblM HanpaBneHIISIM, B KOTOpoit BXOllHble 

apa'lKII qioTOKaMep noMe111eHbl B ueHTpbl Kpll~ll3H cqiepll'l8CKIIX ~p;_ 

Kan.· B aToit cxeMe ycTpaHeHl!e MHIIMblX 11306pall(8HIIH cnelloB 

' llOCTllraeTCSI 6naro1lapS1 !IX HanO)l(8HIIIO Ha peanbHbl8 11ao6pall(8HIISl0 

3. ITpoauan11a11poBaHbl npl!H1Illn11anbHbl8 npe11My111eCTBa II 

cy111ecTBYIOllllle TPYllHOCTII qioTorpa$11poBaHIISI nyablpbKOBbIX KaM~p 

B opToroHanbHOit rrpoeKUIIII. floKa3aHo·, 'lT01 IICilOnb3YSI nnOCKOnapa60-

n11'leCKll8 nl!H3bl II nnoCKlle aepKana, MO)l(Hl) ocy111ecTBHTb C'beMKY 

pa5oqero o5'heMa ny3bipbKOBoit KaMepbI B opTorouanhHoit rrpoeKIIHII 

110 llBYM B3al!MHo'nepneHllHKYnS!pHb1M HanpaaneHIISIM qepe3 0llHO OKHOo 
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4. ITpellnO)l(eHo, c uenbIO ocna6neu11si an11siu11si ueonuopon

HocTe~ B li(l!JlKOCTII, aanonHSIIOllleii 6annaCTHYIO 'laCTb 05'beMa 

KaMephl M8ll(JlY CT8KnaM11-11nnIOMl!HaTopaMII II nepe/lHIIM nnaH0M 

$0Torpaqi11poBaH11S1, ocy111ecTBIITb <POTOC'b8MKy CHll3Y, a ll(l!llK0CTb 

B 5annaCTHOit 'laCTII KaMepbl nepeoxna1ll!Tb0 

5. ilnsi nyablpbKOBOit BOllOPOllH0it KaMepbl nB8 OJ1f!J1 Bb16pa

Ha cxeMa T8MHononbHoro aBT0K0nnl!MaUl!0HHoro OCB81118HIISI C np11-

M8H8Hll8M npll3MaTlll[8CK0ro pacTpa nonHoro BHYTP8HHero 0Tpa

)1(8HIISI II CIICTeMa CTepe0C'heMKII nocpellCTB0M $0TorpaMM8Tp11qec-
J 

KIIX KaMep C napannenbHblMII OCSIMII .. IToKa3aHo, 'lT0 Bb16op 3Ha-

'l8HIISI nonepequoro 6aa11ca c'heMKII HeCKOnbK0 5onhwllM1 qeM w11puHa 

KaMepbI, Bbir0ll8H TeM, 'lT0 npllB0llllT K CMe111eHIIIO 5nHKOB OT 

U8HTpa KaMepbl K KpaIO~ ilmI $0Torpa$11pOB8Hl!SI 11cnonb30B8Hbl 

o5'heKTIIBbI, 11cnpaBneHHbl8 Ha llllCTOpCIIIO OT CT8KOn-11nnIOMIIHaTOP0B 

II cnoSl.li(l!JlK0ro Bonopolla llO nnoCKOCTII HaBOllKII Ha pe3KOCTb. 

6. ITpoll3B81l8H paC'leT Benll'll!Hbl n'11cTopc1111 OT rpallll8HTHOit 

peqipaKUIIII CB8TOBOrO nyqa B cnoe raaoo5pa3HOro B0llOpona•II no

Ka3aH01 '[TO 9Ta BenH'lllHa np11 llaBneHIIII raaa nopSlllKa· 1 aTa cpaB

Hl!Ma C T0'lHOCTblO 113Mepe1msi. ITpoBelleH pacqeT BbICOTbl <PIIKTIIB

Horo ueHTpa npoeKUIIII C y'leTOM llllCT0pCIIII OT rpan11eHTHOit pe

qipaKUIIII B npe1lnonoJKeH1111 n11HeliHoro pacnpeneneHHSI TeMnepaTy

pb1. 

1;coa1laHa cTepeo<!>oTorpaMMeTp11qecKasi annapaTypa 100-caHTH

MeTpoBoli ny3blpbKOBOJi BOllOpOllHOit KaMepbl nB8 OJ1f!J1, KOTOpaSI 6hma 

11cnonb3oBaHa llnsi nonyqeHHSI 6onee 300 000 cTepeocHHMKOB. KaqecT

Bo !IX YllOBneTBOpSleT npell'bSIBneHHblM Tpe5oBaHHSIM. 

s. IToKaaaHo, '[TO 11cnonb30BaHHe nOHSITl!it <PIIKTIIBHOrO ueHT

pa npoeKUIIII II nonIOCa CTepeOCKOnH'l8CKII~ napannaKCOB none3HO 

TeM, 'lTO ll88T B03MO)l(HOCTb nony'll!Tb KOOplll!HaTbl TO'lKII cnella 

no KBa311COOTBeTCTBYIOIIIIIM TO'lKaM C nonpaBKaMH Ha npononbHblli 

11 norrepe'lHhIH napannaKCb1. 

9. nnsi 11ccnellOBa1111S1 TO'lHOCTII CTepeo<!>oTorpaMMeTpll'leCKIIX 

113MepeH11il: B nyablpbKOBblX KaMepax C aBTOKonnHMaUIIOHHblM ocBe-

1118Hll8M rrpellnO)l(8H0 npl!M8Hl!Tb np113MaTH'l8CKIIH T8CT-05'beKT B 

qiopMe Tpoiiuoro aepKana c KpecTaMH. 
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10. TTpeunoJKeH cnoco6 onpeueneHHH nonpaBOK K KoopUHHaTaM 

rnaBHblX TO'leK !pOTOKaMep no MeTOllY o6paTHOii 3ace'lKH. IlyTeM 

H3MepeHHii H pac'leTOB IlOK83SHO, 'ITO BBeueane rronpaBOK Ha KOOp

UHHSTbl rnaBHblX TO'leK KaMep npHBOUHT K CHHJKeHHIO norpenrnocTeii 

onpeueneHHH KOOpllHHST TO'lKH o6~eKTa. 

1 1.· TTpeunoJKeH cnoco6 yaenn'leHHH cKppocTH Ha6opa cTepeo

CHHMK0B B ny3b!pbKOBOii KaMepe nocpeucTB0M HeOUH0KpaTH0I'0 !pOTO

rpaqinpoBaHHR uyra HMnynhC0B ny'lK0Bb!X 'lSCTHll 3a 0UHH UHKn pac

IIIHpeHHH-CJKSTHH IlY3blpbKOBOii KaMepbI, npH 3T0M H306paJKeHHe 

Ha npeUblllyllleM CHHMKe HCil0nb3yeTCH KSK MaCKa UnH Bbl'lHTSHHH 

!pOHOBOii HH!pOpMaUHH H3 CHHMKa nocneuyromero,c TeM, 'lT06bI nony

'lHTb 'cHHMOK-pa3HOCTb', 3KBHBaneHTHbiii H0pManbH0MY CHHMKy. 

12 .. IlpennoJKeHo, C uenbIO yaennqeHHH rny6HHbl pe3K0CTH B 

!pOTOrpaljinpyeMOM o6~eMe, ocymecTBHTb CKaHHpOBSl!He no rny6nHe 

38 apeMH !pOT03KCII03HUHH rrocpeUCTB0M II0KS'lHBSHHH o6~eKTHBOB 

B rrnoCK0CTH rnaBH0I'0 aepTHKana 0TH0CHTenbH0 rrepeuHeii y3n0Boii 

T0'lKHo 

PeqiepnpyeMaH unccepTSUHH 6aanpyeTCH Ha pa6oTax, Bbmon. -

HeHHblX a 0TUene B0U0P0llllbIX KaMep na6opaTopHH Bb!C0KHX aneprnii 

OIHil1, na Kaqieupe orrTHKo-Mexann'lecKHX rrpn6opoB n B OKE n11TMO. 

OcHOBl!0e couepJKSHIIe unccepTaUHH 0TpaJKeH0 a rry6/IHKSUH

HX/7, 12, 13, 15, 19, 20,22/ n B 0IIHCSIIHHX nao6peTem1ii K aBT0pCKHM 

CBHUeTe/IbCTBSM/3,4,6,8-11, 21,26,271. 
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23. B.B.rnaroneB, 3.B.koay6CKHH, P.M.ne6eneB, li.11.Manall!KeBH'-I, 

C.B.Myx1rn, •• 11.ITaanoa, A.ITpoKelll, B.<l>.CnKoneaKo, H .C~Ca11-

Toa, 11.H.CeMeHIOll!KIIH_- ITperipHHT OH.RH 13-3422, 1967 r. ITperrpHHT 

O11.f!H 9-3582, 1967 r. 

24.- 3.B.Ko_ay6cKHH1 M.Manhl,· 11.C.CanToB. ABTopcKoe ·canneTenh

cTBO CCCP 1'b 166 971. EronneTeHb _M 24, 1964 r. 

25; 3.B.Koay6cKnu, H.C.Ca11ToB. ABT-OpcKoe ca11neTenhCTB0 CCCP 

M 171 931, EronneTeHb 1'b 12,_ 1965 r. • 

26. 3.B.Koay6cK11li, IO.A.lllnllloB. AaTopcKoe cmmeTen&cTBo CCCP 

M 222 567, EronneTeHb Ng 23, 1968 r. 

27. 3.B.Koay6cKHH, M.M.PycnHoB. -ABTopcKoe CBHAeTenbCTB0 CCCP 

M 216 855, EronneTeHh M 15, 1968 r. 

PyKOITHCb IT0CTyrr11na B 113AaTenbCKIIH 0Tnen 

11 q>eBpansi 1969 rona. 
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Pnc.-· 1.- CxeMa 8BT0KonnHM81lH0HH0r0 0CBemeHHSI C M0H0nHTHblM 
0TpaJKaTenbHblM pacTpoM. S -IICT0'-IHHK cBeTa, O .U O ;o5'b
eKTIIBbl. 
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Pnc. 4. CxeMa aBTOKonnnMaUIIOHHOI'O OCBemeHIIll npn CTepeOC'heM
Ke no CKpemeHHbIM aanpaBneHIIllM. 

Pnc." 5. CxeMa cTepeoc'heMKII B opToroaanhHofi npoeKunn c aBTo
KonnnMaunoHHbIM T8MHononbHbIM OCBemenneM. 
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Pnc.· 6.-CxeMa CTepeoc~eMKM n aBT0KonnMMaUM0HH0ro ocaemeHMR 
KaMepb1 c ycTpaaeaneM 6nMKa nepaoro nopR.QKa. 
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Pnc. 7. 100-caHTMMeTpoBaR ny3b!pbK0BaR B0.Q0p0.QHaR KaMepa 
nas omu1. 
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Puc. 8. CxeMa ocaemenuH u 4,oTorpa<jmpoBaHuH 100-caHTUMeTpoooii 
ny3bip&KoBoii BOJlOponnoii KaMepbI flB3 OHHH. 
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Puc. 9~- CTepeo4,oTorpaMMeTpuiiecKaH ycTaHOBKa. 
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Pnc. I I. <l>oTOCHHMOK co 100-caHTUMeTpoBOlL nyabipbKOBOli Bonopon
HOli KaMepb1 nBS OH.HH npn 06nr1ennn nn-Mnnyc Meao
naMn c saeprneli 5 fsB/c, 
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Puc. 12.· CxeMa xo.t1a nyqeii: B npocTpaHCTBe 061,eKTa qepe,3 cpei:tbI 

c nnocKonapannenhHbIMll rpamruaM11 paa.t1ena B Mepn.t1u
ouanhHoii: IIn0CK0CTII, O - BX0J:IH0ii: apaqoK o6'l>eKTIIBa, 

cp <I> 
0 1 11 0 2 - qmKTIIBHble ueHTpbl npoeKUllll .C{nSI ToqeK 
061,eKTa MI II M 2 , C00TBeTCTBeHHo. 
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Puc. 13. 
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PHc. 14. CxeMa xoaa nyqefi (MepuauoaanbHaH nnocKOCTb) a Ka

Mepe c rpa1meHTOM nnoTHOCTll raaoo6paaaoro aoaopoaa 
MelK.Qy CTeKnaM11-11nn10MHHaTopaM11. 
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PHc •. 15. TecT-OO'beKT .nm1 KaMep C 8BTOKonnHM8lll!OHHblM ocaeme
Hl!eM II C 6onbIIIHM CTeKnoM-11nn10MHHaTopoM~ ... 
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P.11c. 16. TTpoeKUl!ll Mep11n110HanbHbIX rrnOCKOCTeli, IIpOXOLllllll.llX 'Iepea 

QC.II cpoToKaMep .II 06my10 TO'IKY o6oeKTa. a) Koopn.11HaTbl 

rnaBHbIX TO'IeK 6ea c11cTeMaTll'IecK11x rrorpell!HocTeli, 

6) KOopn11HaTbl rnaBHbIX TO'IeK C Cl!CTeMaTl!'IeCKIIM.11 

rrorpell!HOCTllMII. 
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