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85enaaee 

Dpeannnaanbao 503MOlKHhi n5a cnoco!Sa 4JoTorpa<t>epo5aaast cneno5 5 nyablpbK08hiX 

KHMepax: MQTOU TQMHOrO nOnS! (C89TSilllRI!CSI ny3btp9K HH TQMHOM <!>ORe) H MQTOU C89Tnoro 

nonS! ( T9MHb!l! ny3blp9K HH C89TnONf tPOHQ), 0UHRKO HH npaKTHKQ ny3blpbl<08bl9 K8M9pbt, TRK·• 

JKQ KHK H paaee KRM&pb! BanbCOHH H llHtP<!>Y3110HHbl9 KHM9pbl 0 C03U88HnHCb H C03UHIOTCSI0 

rna8Hb!M 06pa30M C HCUOnb30BHBJI9M Un!l HH6ntOU9HHSI H tPOTOrpa<t>Hp08RHHSI MQTOUR TQMHOrO 

non11. KaMep co c5eTnononbHbtM OC59lll9H119M cymecT5yeT cpa5HHTenbHO HeMuoro. B nocnen­

aea 8p9M!I 8 C8!13H C npo6neMOH C03URHIIH rHrHHTCKHX 80UOpOUHbiX K8M9p 38M9THO 803pOc­

na axTyanbHOCTb <!>oTorpa4Japo5aaee no MeTony C5eTnoro non11. Dpn <!>OTorpa4Jepoaaane ny-

ab!pbxa a T9MHOM none a apa'loK o6'beKTBBa, a, cnenoaaTen&Ho, R Ha rrneaKy, nona.aaeT 

TOnbKO CBeT, paCCQSIHHbll! ny3blp)>KHMH, (DpaneplKRBR!ICb YCTRHOBRBWRXCSI TpRUHUHI!, Mbl 

6yU&M HJIJKQ r080pHTb 0 pRCCQilHHH CBQTR ny3btpbKRMH 0 nOHHMRSI non 3THM, 'ITO ny3blpeK 

raaa B lKHUKOCTH pa6oTaeT KRK OTpHURTenbHR!I KOpOTKOtPOKyCHRR nHH3a/
2
Q/), 

Dpe <PoTorpa4Jepoaaaae 5 caeTnOM nona npenno'ITHTenbHO npeMeHeeae xonneMepoaaaao­

ro CB9TOBOrO nOTOKR, HRnpaaneHROrO BO BXOUHOI! 3pR'IOK 4>oTOOOb9KTHBR, 8 3TOM Cnyqae 

aao6paJKeuae aa nneaxe coanaeTc!l aa C'leT Taro, 'ITO nyabtpex, pa6oTaromal! KRK oTpaua­

TenbHR!I t<OpOTK04>0KyCHR!I nHH38 0 paCCQHBRQT 'IRC'rb CB9TOBOrO nOTOKR1 C03JlRBRH TQHb HB 

COOTB9TCTBy!OW9M y'IRCTKe nneHKH, 

Dpe C5eTnononbHOM <!>OTorpa<t>apoaaHHH 5 oxpeCTHOCTH TeHH nyabtpLXR aa rrneaxe CTpo­

IITCH aao6paJKeHHR TO'IOK caeTnoro non!!. B c n enCTBHe 34>¢eKTOB pac4>oxycapOBKH e na<t>pax­

IlHH H306pRlKQHH!I 3THX TO'IQK CBeTnoro nOn!! 'IRCTH'IHO RRKnRUblBRIOTC!I HR TeHb ny3btpbK8, 

yMeHbWRSI ee pa3M9pbl H KOHTpRCTHOCTb, KpoMe 3TOrO HR KOBTpHCTBOC'I'b TQHB ny3b!pbKR 

BnHHQT paCCQ!IHH9 CBQTR HR B90UH0p0JlBOCT!IX lKHJlKOCTH, 3TH 06CTO!ITenbCTBR npRBOU!IT K 

TOMy, 'ITO npR npO'IHX pRBHblX ycnOBHSIX B CBeTnOM none ynaeTCSI C<!>OTOrpa<!>HpOB8Tb nRWb 

06'b9KTbl CY!ll9CTB9HRO 60nbWHX p83MepOB '19M B TQMHOM, T,e, CpBBHHTOnbHO CT8pb19 ny-

3b!pbKII, Bonoponabte nyabtpbKOBble xaMepht no cnoco6y aaaaMaoro pacnonoJKeaast ocaeTHTene 

a 4>oToannapaTa nonpaanenstroTCR aa nae rpynnhr: KaMepbt c ocaemeaaeM •aanpocaeT' a 
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K8Mepbl C 8BTOK01111BM8UHOHHOl! CHCTeM Ol! OCBeiUeHHR. B o60 HX C11Y'I811X K8Mep8 KOH CTpyapy­

e TCR T8K, "JT06bi H8np8B11eHHH n81l.8IOIUero H8 ny3blpeK H p8CCeRHHOr o B O Bxonnoil 3 p8'10K 

06'beKTHB8 nOTOKOB CBeT8 COCT8B111111H 6 bl ne6011bWOll yro11 (5 -!5°). 3TO 06CTOSITe 11bC TBO 

CBSI38RO C M811b!M 3H8'1eHHeM nOK838Te 11SI npe110M11 e HHH lKHJlKOrO BOil.OPOil.8 ( n ::_ 1,092), 

KoTopoe o6yc118B11HB8eT y3KHII x 8p8KTe p HHJlHK8TpRCCbi p8cc eRHHH CBeT8 n8pOBbiM ny3hlpb-

KOM c MaKCHMBnhHOA BHTeHCHBHOCTb lO a aanpasne HHB na.aa JOmero noToKa c aeTa. H MeHH O no 

~no i! n p R'IHHe He 6bl110 11. 0 CHX n op C 0 311.8HO BOil.OpOil.HOl! ny3 blpbKOBOII K8Mepbl C <jloTorp8<j>Hpo­

B8HHeM nOll. npBMbiM yr1IOM K H8np8B11eHH!O OCBemeHBII. 01l.H8J<O ycoBepweHCTBOB8HBe HCTO'IHRllOB 

/18, 19 / 
CB e T 8 H OC06eHHO npHMe HeHBe 1183epOB OTKpb1B8 lOT B03 M Q ;KH OCTb npHMP. He HHH K118CCH-

'IeCKOII CXeMbl OCBeWeHHSI ( 11011. npSIMbiM yr1IOM K H811p8B/leHH!O <jlOTOrp8 qJHpOB8 HB S1 ) H 11.1111 

BOil.OpOil.HblX ny3blpbKOB biX K8Mep. 

Haa11y'1wee J<a'leCTBO qJoTo rpa¢afi C11ell.OB no paBHOM e pnocTII oc seLU eHHH o6'beMa KaMep bi, 

OTC YTCTBHIO napa3RTHbiX 38C B 9 T OK, 6nHKOB MO)KHO o6e cne"''HTh, npHM9 HSist OCB9 W8HH 9 ,..H 8 -

npOCBeT', T.e. p8CU0118r8SI H C T O'IHHK CBeT a II <jlOT OannapaT ll.H8MeTp811bHO npOTHBOn01IO*HO 

OTHOCHTe11bHO o6'beMa K& M epbl. 0AH8KO cxeM 8 ocBemenBH K8 Mepbl 'n8npocseT' Tpe6yeT ll.Ba 

CTeJ<118-H1111lOMBH8TOp8 B [(Opnyce J<8Mepbl, 'ITO Bbl 3 b!B8eT HeKOTOpb le KOHCTpyKTHBH ble Tpyll.-

HOCTB H yBe11H'IHB8eT Ten110UpBTOJ< '!epe3 CTeK118. 

Ha pac . I npell.CTaB11eH8 npocTellw8H c x e M8 8 BTOK 0 1111HM8 UHO HHOro oc B eweHH R o6'beM8 

Ill ! 
K 8 Mepb! • H8 ABe p86o'!ero o6'beM8 KaMep bl p83 M ewe no c <jlepH'IeCKoe 3epK8 1IO. B u e nTpe KpH-

BB3Hbi 3 TOrO 3epK8118 p83MeLUeH 11H60 HC TO'IHHK CB e Ta, 1111 60 ero H 3 0 6 p8lKe HHe KOI!UeHCOpOM. 

0cBeiU8eMb!l! 06'beM - 3 TO KOHYC C B e plUHH OII B RC TO'IHH Ke C B e T8 R C O c<jle pH'IeCKll M 3epK a -

110M B OCHOB8HHH. YlcTO'IHHK H ero H3 06pa*enae B c¢epa'leCKOM 3epK811e ll8 K118Ub!B8 IOT CSJ 

11.pyr na ·11.pyr8. CseTosoll noTo" noc11e o Tp8>KeHHR oT 3epK8118 B HOBb <jloKyCI!pye TCSJ B HC-

TO'IHHK c s e T8. T8KHM o6p830M, o6'beM K8Mepbl B 3 TOM c11y'18 e o c s ewen ll.BYMH n oTOKS MH 

CBeT8, H811p8B11eHHblMH H8BCTpe'ly ll.pyr ll.pyry. 

<I>OT006'beKTHBbl (:.! H11H 6011ee) CTepeO<jiOT081111 8 paTa p83 M elUeHbl CHMM e T pH'IHO OTH OC H-

TenbHO HCTO"''HHK8 CBeTa. • 
3 T8 npOCTeAWB.SI 8BTOKOIInHM8UHOHR8 SI C H CT9M8 OC B 8U19H H SI C n p HM 9 H 9 H H9M C~'!ep H 'L£eCKO­

ro 3 9pKa n a HBnHeTC SI HB.HnyqweA H3 H3B9CTHbiX, C T Ol.JKH 3 peHH H paB H OM e pHOCTH OCSeWe HH H, 

HBnR'-IHH nap83HTHbiX 38CB9TOX H 6nBKOB. 0 .LlH8K O OH B o6n a n a e T c yw e C TB 9HHblM H9ll0CT 8TKOM : 

s nell napSJil.Y c npHMbiMH nao6palKeHHSIM H c 11ea o s ¢oT orp 8 ¢upyiOT CSJ u u x 3epKanbH ble u ao6pa­

*eHHR B C<jlepH'I eCKOM 3epK811e. 

Ha pac. 2 npeJlCT8B11eH XOA 11y'1ei!, CTpOSilllHX npHMoe 11 3 epK811bHoe H 3 oopa>Ke JHI ~ n y -

3 blpbK8. flpRMoe H3 06pa>KeHHe ny3b!pbK8 06pa3ye T C SI 38 C 'IC T p a C C eHH H 51 HB HeM Cl'\eTa B 

o6p8THOM xoae, T.e. noc11e oTp8lKeHH51 OT a epK8118 . 4 acT b p a cceRnnoro n a ny3 bipbKe C >~e Ta 

1101181l.8eT BO BXOil. K ble 3p8'IKH <jJOT006'beKTHBOB H o 6 p a3yeT ero np RMOe l! 306 pa>Ke HHe . 3 t•p K O.% ­

ROe H3 0 6 paJKeKHe o6pa3yeTCH 38 C'leT p8CC9RHHII 118 llY3bi p bKe CBeT 8 B npHMOM ~ Oile 11 llOIIfl-· 

ll8HHSI t.t 8CT8 3 TOrO paCCeRHHOro CBeT 8 n o c ne OTpa >KeHH SI OT 3epKana BO B X ODH L!f' "'lpn 1 tKH 

<j>OT 0 06'be KTH B OB. 
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T 

P-uc. I. npocTel!mas 8BTOKOnJIBM81l110HH8B CXeMa ocsemeHBs. I - c<jlepu'leCKoe aepKano, 

2 - liCTO'lHBK cseTa HIIB ero Kao6palf<eaae, 3 - <jloToo6'beKTBBbi, 3amTpaxosaaaaa 
o6naCTb - ocsemaeMbll! o6'be111. 

Puc. 2. ABTOKOIIIIBMaiiHoaaaa cxeMa co c<jlepa'leCKUM aept<anoM, M - rryah!peK, 

M' - aepKallbaoe uao6palKeBHe M, S - HCTO'lHB:K CBeTa, 0
1 

a 0
2 

- <jlOToo6beK­

TUBhl, m 1 H m 2 - B3o6pa>KeiiJie rryahlp&Ka, m '
1 

B m;- aaoopa>Keaae aepKallbaoro 
rryablpbKa, 

Puc, S. 
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Vfao6p8)K9HHSI H8 nneHK9 *aepKBnbHbtX* c neaoa B ll8HHOA 8BTOKOnnHM8UHOHHOA CHCTe-

Me OCB9W9HHSI nonyt.taiOTC SI He MeHee t.teTKHMH H, KpOMe TOr'O, 6onee WHpOKHMR BCneQCTBHe 

pac<jJOKyCHpOBKH , '19M H306pa>KeHHSI "npS!MbiX" Crreaoa , 'ITO npHBOilHT K 38TpyaHeHHSIM IlpH 

8H8nH3e CHHMKOB . flerKO TIOK838Tb , noqeMy B npOCTe&iwe:A 8BTOKOnnHM8UHOHHOA CXeMe OC-

BellleHHSI CO c<J>ep H 'IeCKH M 3epK8IlOM H30 6pa>KeHHSI "3epK8J1bHb!X" C lleilOB IlOily'IB!OTCH OTH!Oil& 

He xy)l(e , qeM H3o6p8}f{9HH st *npHMbiX* cneaoa. 

KollH'IeCTBO CBeTa, pacceSIHHOrO HB IlY3blpbKe H BOilleawero BO BXOilHble 3p8'IKH <jJOT0-

06be KTHBOB, onpeaenSieTc SI, rnaBHbJM o6pa3oM , yrnoM paccei!HHSI caeTa ( SM<1, H SM0
2 

Ha 

pa c . 2) H anepTypHbiM yrnoM . LlnH "3epKBilbHoro• H "npSIMoro• ny3bipbKOB o6e 3 TH aena­

'IHHbJ (yron pacceSIHH SI H anepTypHbiH yron) OilHHBKOBbi . B caMOM aene, paccMoTpR M puc. 3 1 

Ha KOTopoM anSI HarrrSia HOC TH ny3blpeK noMemeH a <jJoKallbHYJO nnocKOCTb 3epKana. l13o6pa>Ke -

HH 9 HC TOt.tHHKB CB9T8, TIOC Tp09HHOe 3THM IlY3hlpbKOM R C<jJepH'19CKHM 3epK8J10M 0 HBXOilHT-

CSI B 6eCKOH9t.tHOCTH. 8H Jl H0 1 l.JTO yrnbt paCC9SIHHH CB9T8 Q anSI "'npHMoro* H a 
3 

anst 

• aepKanb u oro* nya btpb KOB paBHht. PaaHht TBK>Ke H anep T ypHhte yrnht, T BK KBK ¢oTorpaqj Hpo­

BBHHe ~npHMOro* ll *aepKanbHOf'O' TIY3btpbKOB Be,lleTCSI OllHHM o6~eKTHBOM, B paCCTOHHHSI 

OT IlY3blpbK8 ilO 06beKTHB8 H ilO 3epK8J18 paBHbl Me>Kay C060it , H OT 3epY.8J18 BO BXOilHOii 

3paqoK 06beKTH B8 HJl9T napannenbHbiA CB9TOBOfi TIOTOK . 

Ecna B3S!Th apyroe KpaiiHee n o no>KeHH e anSI ny3bip&Ka - Ha noaepxHOCTH 3epKana - TO 

u a 3 TO M c ny'la e o6e aerrH'IHHbJ: y ron pacceHHHSI H anepTypHbifl yron an>J "npHMoro" H " 3ep­

KBJlbHoro" ny3blp bKOB - 6yayT paBHbl, T B K KBK o6a 3 TH ny3blpbKB C OBilBilBJOT apyl' C apyrOM. 

OpaKTH'IeCKH 3<jJ<jleKT noaaaneHH!l H3o6pa>Ke HHfi "3epKBilhHbiX" cneaoa 3B C'l e T pac<jJoKyCI!­

poaKR H e pa60T89T BBHilY Toro, 'ITO 3KCil03HUHll noa6upaeTCSl 11 3 yCilOBII!l H8il9lKHOrO <jlOTO­

rpa<jEpOBBHH!l C XOp OWHM KOHTp BCTOM ny3blpbKOB 0 paCilOilO>KeHHblX Ha Kp810 pa6o'!erO 06be­

M8 (TO'IKH H8 Kp8!0 3epKarra). Opu 3 TO M ycrrOBHH 38B9ilOMO XBB TBeT CBe T a illlSI 3KCilOH Hp O-

B 8 HH SI ~39pK8nbHbtX"' ny3btpbKOB, pa c nonO)K9H HhlX 6nH)I(e K UeJITpy 3epKana. 

K on u'leCTBO cae T a , nona aa10wero OT ny3blphKa so axoan on 3pa'IOK <jJoToo6beK TH aa , o6-

paTHO npOil OpUHOHB ilbHO 4-ofi C TeneHH paCCTOSIHHSI n y3blpbK8 ilO H CTO'IHHK 8 cseT a , a oc-

BeWeHHOCTb B ilH<jlp8KUHOHHOM IlSITHe ( H306pa >Ke HHH HCT O'IHHK8 CBe T a 06beKTHBOM naaa eT 

c 7-o ii cTeneHhiO KO(..: HHy c a yrna (anH annaHt!THl.JecKoro H C TOl.J HH ~a ) n aae H11 fl nyqa caeTa 

HB <jJOTOilll9 HKy. 0o3 TOMY 3 KCilOHHpOB8HHe IlY3blpbKOB H8 npaKTHKe p eaJJ H3yeT C!l C 60JlbWHM 

3anacoM, c n eaoaaTelibHO, aa>Ke npu 6on&woA pac<jJoKycupoaKe "3epKa nbnoro" ny3blpbKB 

BCe - TBKH XB8T89T CBe TB nnH ero <fJOTOp9r'HCTp8UHH . 

3epK8IlbHbl9 H306pa>Ke HH!l yilB8HB8!0T 'IHCJ10 CJ19il0B Ha CH HMK e . '-IT06bJ He 38TpyilH!lTb 

8H8nK3 T 8K KX CHHMKOB npHXOD.HTCH CylU9CTB9HHO yMeHbWHTb nOTOK nyttKOBbiX t.f8CTHU B 

K 8Mepy. Do 113J10>KeHH bJ M npH'IHHBM CI!CTeMa CO C<jJepH'IeCKIIM 3epK8J10M H e H8WJ18 p a cnpo-

C TpaHeHHH H 6btll8 38M9HeH8 p8CTpOBOi1 8BTOKOilllHM8UHOHHOH. C HCT9MOi1 . 
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Pac Tpoewe BBTOKOnnHMHUHOHHhle CHCTBMhl 

npennaranocb MHoro peweaal! 3 HJlaqa ycTpaaeaaa •3epKan&Hbtx• cnenoe a a eToKon-

nHMHUHOHHOll CHCTeMe OCBBWBKHR, 0JlHH peweHHH OH3HpoeanHCI> HH npOCTpaHCTBBHHOM pH3Jle-

neHHH CBeTOBb!X nyqei!, CTpORWRX H300pHlKBHHH •npHM"-''t' 

peweHHi! HeOOXOnHMO OTMBTHTb cnenyJOWHe: lKHni03H / I
2

/ 

npu3MHTHqecKHA pacTp Manb/
51

, nonocaTbte pacTpb/ 
131 

HWA CBBTO(j!HnbTp / l 4 / 

a *3epKanbHbtx • cnenoe. C pens aT ax 
121 x ) 

, pacTp KHMepbt Anbeapeua 1 

H OTpHlKHTenbRb!l! HHTep(jlepeHUHOH-

Jlpyrue pe!lleHHSI 6a3apyJOTCH ua ocna6neuau HpKOCTH •3epxanbHbtx• cnenoe na6o 3H 
/ 15/ 

ax npo6neHHH a MHorocnol!aoM 3epKane co ceeTonenoTenbHhlMH noeepxaOCTHMH 

na6o 
/ 16 / 

3H cqeT HX paC(jJoKyCHpOBKR , 

Jlna KHMep, (jloTorpa(jlapoeaoae KOTopwx ocymecTenaeTCH no cxpemeRHbiM aanpaene-

HHstM1 B03MO:>KUO J'CTp8H9HH8 8306p8>K9HHA 'aepx.anbHbiX" CR9ll0B 38 Cl:leT COBM9lll9HHSI KX C 

a3o6palKeHHHMH •npHMbtx• cnenoa
1 17 1

• 

He cqaTaa ceoeA 3anaqel! cpaeasTeJibKOe conocTaeneaae ecex nepeqacneHHbiX npenno­

lKBKHA, OTMeTHM 0 '!TO 34J(jJeKTRBHb!M H ycneWHO peanR30BBHKbiM HH npBKTH'I:e'
2

• 
3

• 
41 

OKH3Hn­

C!I noKa TOnbKO pacTp KHMepbt A.~beapeua 121 • OnaaKo pacTpy KaMepbt Anbeapeua ceollcTee-

RBH p!!n HBJlOCTHTKOB: HMB!I COOTHO!lleHHe MelKny WHpHROi! H Bb!COTOl! 3JieMBKTOB npuMepHO 

1/8 , pacTp nonJKeH aa6apaTbCH H3 3aaqaTenbuoro qacna aneMeHTOB (aanpaMep, pn11 pacTpa 

OnHCblBBBMOi! KHMepbl npR Bb!COTB aneMBKTOB 60 MM noTpe6oeanOCb Obi OKOnO 100 aneMeH­

TOB), Bxon aa11 noeepxaocTb aneMeHTOB HMeeT anmtnTII'!eCKHII npo(jlanb 6on&mol! KpRBH3Hbl, 

noaTOMy pacTp Anbeapeua oqeab qyacTBHTenea K H3MeKeKKHM noKaaaTenH npenoMneaasr; 

naeT 6nsKH. OpraKH'!ecxoe CTeKno, H3 KOToporo H3roToen!leTC!I pacTp Anbeapeua, cpaeaa-

TenbHO 6biCTpO CT8peeT npH OXnSn<L(O IHHIX H HSrpeBSHHRX K8M8phl 1 H8'1HR89T •cepe6pHTbCSI• 

H CTHHOBHTCH HenpH rOnllb!M nn!l p800Tbl , 

11Me!l a enny nepe'!scneHHbJe HenocTHTKH pacTpa Anbeapeua , nna ocaemeaua MeTpoeoll 

eonoponaoA KaMepbi JIB3 Mbi npaMe Hunu npH3MBTH'IeCKHll pacTp M. Manb/
51

, KOTOpbtll a 

OTnH'!He OT pHCTpa AnbBapeua HMeeT COOTHOllleHHe MelKny WHpHHOll H Bb!COTOJ! aneMBHTOB 

2 I I BMecTo I /6 ; &MeeT aneMeHTbt c exonaoA n oeepxHOCTbJO Manoll KpHBH3Hbt Toponaanbao-

ro BHa8 1 H3rOTOBnR9TC SI H3 OllT H'I 9 CKOrO CTeKna ; HM88T BC8 llOB9pXHOCTH 9n8M9HTOB CBo-

6onHbiMII OT KBKHX- nHOO noKpl!THll , 

x) 3necb 

Jlpaa/221. 

H B nHilbRe llwe M non paCTpOM KAMBphl An&Bapena RMBeTCH B BHny pHCTp 
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0 0 

Puc. 5. BonoponHaR nyawpLKOBaR KBMepa JIB3 011S'Il1 (paapea nonepeK ny•na). 
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Bw6op ra6apuTos H KOHCTPY~HB~epw. Ocaoaawe oTrrB'tHH 

llrrH H3Y't9HHH pa3HOrO po~a HeynpyrHX UpOUBCCOB C 06pa30BaHB9M KOpOTKO~BymHX 

'taCTHU B o6rraCTH 9H9pruA rrepBH'tBWX qaCTHU no 10 f 9B 0 KaMepa nrrHHOA 1 MeTp HBITB9TCH 

noCTaTO'tHO BWCOK09<IJ4>9KTHBHWM UpH60pOM, 
/2 1 I 

Hcrrofibaya pac qeTbi 1 nerxo rroxaaaTb, aarrpuMep, 'tTO reoMeTpuqecKaH 9~KTBBHOCT& 

KaMepw C pa3M9p0M 950x350x300 MM/
1

/ ITO OTHOm9HBIO K perHCTpaUHH K 0 -M930Ha C HM­

nyrrbCOM 3 f9a/c a na6opaTopsoa cacTeMe nocTaraeT 80% (aau6onbmua HMrrynbc K -Meao­

aa, B03HHKaJOmero rrpH aHHHl:'HITITSIUHH aHTHllpOTOHOB C HMllYITbCOM 5 f9B /C, COCTaBrrHBT 

3,3 f9s/c). 

no cxeMe ocsemeaHB H ~oTorpa¢BpoaaHHH aama KaMepa aaa6onee 6naaKa K KaMepaM 

c asTOKorrnaMauaoaaoa cacTeMoA ocsemeaaa: 72-nJOAMoaoa KaMepe Karra<t>opaai\cKoro yHaaep­

CHTeTa B BepKrra
121

, ~-MeTposoa sonoponaoA KaMepe a BpyKX9Beae
131 

H 560-MarrrraMeTpo­

aoli ao~oponaoll KaMep e HHCTHTyTa Teop tlTH'tecKoli H 9KcnepHMBHTarrbaoll ~H3HKH B MocKat
41

• 

KaMepa noMe1ueaa B aaaope 9rreKTpoMar!lHTn-correuoK~a TKna MC-12, MarHHT HMeeT 

nse ropB30BTBfibHO pacnorrolKeHHbJe KaTyWKB n o~HH cepn e'tHHK - HHlKHHl\ norr10c, BMeCTO 

Bepxaero UOITIOCa HM88TC51 OOllbWOe OKHO nrrg pa3MBIUBHBII K8Mepw, HanpHlKBHHOCTb MBI'HH T­

Horo norrH a pa6oqell o6rracTB MC-12 cocTasrrHeT a cpe~HaM 18 500 9pcTen; aeonaoponaocTb 

UOITH B ropH30HT8llbHOli nrrOCKOC'rH ITy'tK8 Be np9BhlW8BT 1%, a ITO B9pTHKarrH IIOIT9 MOHOTOHHO 

cnanaeT, yMeHbWBHCb OT naa no c TeKrra KaMepbi He 6orree 'taM sa 7%, 

Kopnyc KaMepbi JIB3 paaMemaeTCH B BaKyyMHOM KOlKyxe H nonsemaaaeTCII K sepxaell 

nrruTe aToro BaKyyMaoro KOlKyxa. Ha sepxaeli nrraTe saKyyMsoro KOlKYX8 paaMemeaw: Mexa­

HH3M H3M9H8HHH LlBBneHHSI1 Q>OTOannapaT 1 0CB8TBT8nb 1 BBO.Obl H. BbiBO.O.bl ra30BbiX CRCTeM. 

06maR KOHCTpyKUHR sonoponaoa nyabipbKOsoa KaMepbi JIB3 OHSIH npencTasrreaa aa pRe, 4 

a 5, 3uecb: 

- MaraaT MC-12, 

2 - o6MOTKH a rreKTpoMarsaTa MC-12, 

3 - KOpnyc KaMepw, 

4 - Kopnyc BBKYYMHOrD KOlKyxa KaMepb1 0 

5 - BepXHHH llllHTa BBKyyMHDrO KOlKyXa KaMepb! 0 

6 - THrH ITOABBCKH KOpnyca K8M8pb! K sepxaei\ llllHTB BaKyyMHOrO KOlKYXB KaMepb!, 

7 - M8X8HB3M H3MeH9HHB LlBBneHHSI B K8Mepe 1 

8 - llOpWBHb MBX.!'.HH3Ma B3MBHBHBS! A8BITBHB51, 

9 - HBAYBHOO ynrrOTHBHHB CT9KITB-HlllliOMHH8TOpa KOpnyca KaMepb!, 

10 - CTBKITQ-HlllliOMHHaTop KOpnyca KaMepbl, 

11 - cnoHCTaSI Tennoaaon~UH R, 

12 - panaEITor, 

13 - 8B8pHl\HOB CTBKITQ-HlllliOMHH8TOp, 
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14 - CTexno - HnnJOMHHBTOp BBKYYMHOI'O KO>KYX-B KBMepbi, 

15 - rnaaHbie oobeKTHBbi cj>oT oannapaTa, 

16 - aononHHT enbHbie oobeKTIIBbi cj>oToannapaT a, npeaHB3Ha'!eHHbie anSI cj>oTorpacj>a poaa­
HHR M Bp KHpOBO'IHOI'O WHT B, 

17 - MBpKHpOBO'!HhlA npRoOpH WA WHT, 

18 - n eHT0 11pOT SI>KHbl9 M9XBHII3Mbl, 

19 - KBCC9TB llOJlBJOWBR, 

20 - KBCC9TB 11PH9MHBR , 

2J - Tp89KTOpHSI nneHKH, 

22 - OCB9T IIT9nb KBM9pbl, 

2;$ - pllOO'!Hl! 00b9M KllMepbi, 

24 - 11pR3MBTH'19CKHll pBCTp, 

0CHOBHbie OTn.H'IHSI OllTH'19CKOll CHCT9Mbl BOJlOpOJlHOI! ny3bipbKOBOll KBMepbi nB3 

cneayiOtURe: 

I. Bee CTeKna - HnnJOMHHBTOpbi napannenbHbl Me>Kay coool! H nepneHJlHKynSipHbi 

HBnpaaneHHSIM H811pSI>K9HHOCTH M8I'HHTHOI'O llOnSI H 011TH'19CKHX OC9H $OTOI'p llcj>H'!9CKHX 00b9K-

TRBOB. 

2 . YJlaneHIIe H3 pa6oqell 30Hbi KBMepbi acnnbiBBIOWHX ny3biphKOB, a BMeCTe c HHMH 

H napOB OI"'O ny3bip bKB 1 06ecneqHB89TCSI HBKnOHOM BCero M8rHHT8 COBMeCTHO C K8MepoH 

OTHOCHT e nbHO HanpaaneHHSI llY'IKB 'IBCTHU HB !,5°. 

3 . flpiiM9H e H 0Tp8)!(BT9nbHbi(I pllCTp HOBOI'O THilll/S / 

4. 6a3ac CTepeocxonaqecxoro cj>oTorpacj>apoaaHHSI (500 MM) npeaocxo~aT wupaHy 

paooqero oobeMa KBMepbi ( 350 MM), 

5. OcaeweHHe KBMepbi ocywecTaneHo no aaToxonnHMBUHOHHOil cxcMe nocpeJlCTBOM -rpex 

HMnynbCHbiX naMn , ¢>OTOI'palj>Hp0BBIIH9 KBM9pbi npOH3BOJlHTC51 '19Tbip9XOOb9KTHBIIbiM CTepeo­

CKOilH'!9CKHM cj>OTOannapaTOM, 

<l>oTorpacj>apoaana e KBMepbi 

CxeMa OllTHKH BOJlOpOJlHOil ny3bipbKOBOil KBMepbi nB3 0115111 npeJlCTaaneHa HB PHC . 6. 

3aecb: 

C-Ol - Tpu naMnbi naxanuaanaSI, o6ecneqaaaJOwae noJlCBeTKy paooq ero oobeMa 

KBMepbl .OnSI BH3yBnbHOI"'O H86nlOJl9HHSli 

C - 02 - TPH acljlepaqecxa x JlayxmtH30BbiX KOHJleHcopa, CTpOHWIIX nao6pa>KenHSI naMn 

C-O l a pa3pSIJlHbiX npoMe>KyT Kax HMnynhCHbiX naMn C - 03; 

C-03 - TPH HMnynbCHbiX naMnbi Tana 11<1>K-50, o6ecne'!aaaJOwue ocaewenne KaMepbi 
JlnSI cj>oTorpacj>a poaanuSI; 

I• 





C-04 - Tpe annaaaTuqecKex Koaaeacopa, CTposnuex uao6palKeHH>I naMn C- 03 a nno­

KOCTH KonneKTHBa C-06 c yeeneqeeeeM 6x; 

C-05 - noneea>t aealjlparMa, orpaHH'IHBaJOmaH oceemaeMyJO aouy pa6o'!ero 06beMa 

KaMepb! H HM9JOII!a>l BblCTYnl>l lln>l 'laCTH'I!IOl! ( HO CYlll9CTB9HHOl!) 3KpaHHpOBKH 

6nHKOB HCTO'IliHKa CBeTa OT CTeKna - ennJOMHllaTopa C-09 ; 

C-06 - KOnneKTHB, pa3Mepbl KOTOporo OnpeaenHJOT ra6apHTbl a<l>¢eKTHBHOf'O HCTO'IHHKa 

caeTa anSI ocaeweHHR KBMephr; 

C-07 - cTeKno - ennJO MHHaTop eaKyyMaoro KOlKyxa KaMepbi; 

C-08 - CTeKno-ennJOMHHaTop aeapeAHoA aamHTbl C-07 a cny'lae paapyrneHHH C -09; 

C-09 - cTeKno-nmiJOMH HaTop Kopnyca KaMepbi; 

C-10 - aneMeHTbi npH3MaTH'IeCKoro pacTpa; 

C - I I - 4 ljloTorpaljlaqecKnx o6b eKTHBa ( O I, o
2

, 0
3

, 0 
4

), eao6palKaJOmux o6beM 

KaMepbi a nnocKOCTH Bbipaeue eaJOmux cTeKon C -I2; 

C-12 4 Bblp8BHHBaiOII!HX CTeKna , onpeaenHIOIUHX MeCTOrrOnOlKeHHe KallpOB CTepeo­

CKOITH'IeCKOf'O CHHMKB (cTepeOKBBpTeTa) ; 

C -13 - nneTa KpenneaHH aneMeHTOB npnaMaTH'IeCKoro pacTpa C -10. 

Ha noeepxHOCTH CTeKna-ennJOMHHBTopa C - 09 , rpaae'lamel! c lKHllKHM eoaopoaoM, 

BbirpaBHpOBaHbl )4 penepHLI X Kfl9CTOB, aneMeHT OB BH8lUH9f'O 
OpHeHTHpOBaHI!Sl ( 1,2, ••• 14). 

H a noeepxuoCT>tx BbipaeaneaJOmex CTeKon C-I2, rpaRH'Iamux c ljloTonneHKOlf, Bbirpaeupoea­

Hbi 12 penepHbJ X KpecToe, aneMeHTOB BHyTpeauero ope eHTHpoeaRHH (I- I, I- 2, I- 3, 2- I, 

2-2, 2-3, 3-I, 3-2, 3-3, 4-1, 4-2, 4-3). 

83aHMHOe pacnonOlK8HHe 06beKTHBOB OI, 0
2

, 0
3 

H 0 
4 

H BblpaBHHBBIOlUHX CTeKOn 

TaKOBO, 'ITO 0HTH'18CKH8 OCH 06beKTHBOB npOXOll>IT CKB03b ( Hnl! B ff8ITOCp8llCTB9HHOl! 6ne-

3 0CTH) KpeCTbi I-I, 2-1 , 3-1 H 4-1 coOTeeTcTeeuao. Eaaucaoe pacCTO>IHHe CTepeoCKOHH'Iec­

Koro ljJOTOrpaljlap oeaHH>I M8>Klly Kp eCTaMI! 1-) H 2-1, a TaK>Ke 3-1 n 4-1 COCTaBH>19T 500 MM, 

B Me>Kay )-1 H 3-1, a TaK>Ke 2-] H 4-1 - 310 MM. 

CacTeMa KOOpllHHaT a npocTpaucTee KaMepbl XYZ - npaeoeRHToea>t. Oc11 X e Y 

ne>KaT a nnoCKOCTH HH>KaeJ1 noeepXROCTH rnaeuor o c TeKna-ennJOMHffaTopa. Ocb Y - napan­

nenbHa ny'IKY '!aCTuu; ocb Z HanpaeneHa aaonb uanpaeneHun <!>oTorpaljlepoea uRH. 

<l>oTorpaljlupoeaRue KaMepbi J183 ocyrnecTeTIHeTcH '18T bipbMH o6beKTHBBMI! "Pyccap-nnaa­

MaT T2" c QlOKYCIIbiM paCCTO>liiHeM 150 MM H yrnoM non>I 3peHH>I 2{3 c64°111• rnaBHbJe 

RanpaeneHHH ljloTorpaljlupoeaRHH - onTH'<eCKI!e oce o6beKTHeoe napannenbHhi Me;Kay co6o1i , 

OTCTO>IT !lpyr OT !lpyra KaK BeplUI!Hbl np>IMOyrOnbHHKa CO CTOpOHBMI! 500 H 3 10 MM , n ep-

neHll,HKynSipHbt flOBepXHOC TSJM BCeX Tpex CTeKon- HnnlOMH'HBTOpOB K8Mepbf H Op H eHTHpOB8H bl 
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T8K 0 ~TO H8HOOnbwHll 083HC ~OTorpa~HpOB8HHH nepneHAHKynupeH H8H60nbWeMy ra6apHTy 

pa6o~ero o6'beMa KaMepbi (950 MM). 

~OTOrpa~HpOBBHHe OO'beM8 K8Mepw DpOH3BOAHTCH H8 ABe nep~OpHpOBBHHWe nneHKH 

wupaaoll 80 MM co cpenHHM MacwTa6oM uao6paJKeHHB I /9,5, 06'beKTBBW •pyccap-nnaaMaT T2• 

OTKOppeKTHpOBBHbl C uenbiO KOMneHCHUHB AHCTOpCHH, BHOCHMOII CTeKn8MH-anniOMHH8TOp8MH 

KaMepw a cnoeM JKHAKoro aonopona OT cTeKna-anniOMHHBTOpa no nnOCKOCTH aaaeneaau, 

Ponb KOppeKTHPYIODlHX 3neMeHTOB BbmonauiOT nnaCTHHKH C-12, K KOTOpWM B MOMeHT ~OTorpa­

~apoaaaag npaJKaMaeTcu nneaKa, 

B aaTaposaaawx pa6oTax
12

•
41 

a aenSIX CMeweHall 6nuKa HCTO~HHKa cae'!'a oT CTeKna­

unniOMHHaTopa Kopnyca ua ueaTpanbaoA o6nacTH aa Kpall ocymecTaneHo HaKnoaaoe pacno­

noJKeaae cTeKna-unniOMHHaTopa B Kopnyce KaMepbi, BMecTe co cTeKnoM HaKnoaao pacnono-

JKeHbi H ~OTOK8Mepbl C TeM, ~TOObl COXp8HHTb OpToroaanbHOCTb ODTH~eCKHX ocel! o6'beK~ 

THBOB K rpaauue paanena cpen cTeKno - JKHAKHII aonopon. llnu yKa3aHHbiX KaMep xapaKTep­

ao sepxaee pacnonoJKeaue cTeKna, TaKHM o6pa3oM, aaKnoa CTeKna OTHOCHTenbHO ropaaoa­

Tanbaoll nnOCKOCTH OAHOBpeMeHHO CDOCOOCTByeT ynaneHHIO H3-DOA CTeKna-anniOMHHBTOpa 

naposoro nyabipB. 

nonaoe yCTpaHeHHe 6nHK8 nyTeM H8KnOH8 CTeKna-anniOMHH8TOpa AOCTHraeTCSI npH 

yrnax aaKnoaa nop!I.IlKB 10°, aanpaMep, AnSI KBMepbi Jl83 3TOT yron cocTaaan Obi 12°30', 

OnaaKo o6bi~Ho B KBMepax ocymecTsnSIIOT HaKnoa aa MeHbWHll yron ( • 3-4°) a npa aTOM 

6naK ycTpBHSieTCSI TOnbKO AnSI ~8CTH ~OTOCHHMKOB, 

B KaMepe fl83 0!15111 aana~a ~acTa~aoro ycTpaaeHHSI 6naKa peweaa HHbiM nyTeJ
6

•
7 1 

8 HMeHHO 38 C~eT yaena~eHHSI 083HC8 CTepeOCKODH~eCKOrO ~Orpa~Hp0B8HHSI AO 3H8~eHHSI 

500 MM, npeBbiW8IODlero WHpHHy K8Mephl (350 MM), npa 3TOM 6nHKH CABHrBIOTCSI HB Kpall, H. 

OTnanaeT HeOOXOAHMOCTb B HBKnOHe CTeKna-anniOMHHBTOpa K8Mepbl 0 TBK KBK 6nHK H8 Kp810 

arpaeT MeHbWYIO pOnb H ero npOll!e OCn80HTb DOCpeACTBOM M8COK, 

8b!00p ysena~eHHOrO 3H8~eHHSI 083HC8 CTepeOCKODH~eCKOrO ~OTOrpa~HpOB8HHSI npH-

naeT KaMepe fl83 .llOnOnHHTenbHOO npeHMytneCTB01 8 HMeHHO: OTHOCHTenbH8H TO'lHOCTb 

H3MepeHHSI rny6HHHOII KOOpAHH8Tbl no Cp8BHeHHIO C TO~HOCTbiO H3MepeHHH nnBHOBWX K00pAH­

H8T, onpenenSieM8SI COOTHOWeHHeM 083HC8 B BbiCOTbl ~O'I'Orpa~BpOBBHBSI Bb!We, '!eM npB OObl'l-

HOM sw6ope pa3Mepa 6aauca 8 / H • 500 / !575al/3,! BMeCTO OObi'IHbiX 1/5-1/6), 

B onaCbiaaeMoll KBMepe ocymecTsneao ~oTorpa~upoaaaue o6'beMa aa ><eTbipe Kanpa, 

'ITO yno6ao nnSI Bbi6opa 6naronpBIITHOll cTepeonapw a pa3MemeaHSI B pa6o~eM o6'beMe KaMe­

phi nnacTHH-KOHBepTopos AnSI peracTpauuu y -KBBHTOB, 

Ocaeweaue K8Mepw 

Ocsemeaae KaMepbi Jl83 npouaaonaTCSI TpeMSI BMnynbCHbiMH naMnBMH 11~K-50, npu 

a ToM KBJKABSI naMna ocsemaeT onay TpeTb pa6o~ero o6'beMa KaMepbi, Tpa annaaaTa'leCKBX 
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J 

KOHAeHcopa C-04 cTpOHT nao6paJKeHHll pa3pl!l1HbiX y'laCTKOB acex Tpex HMnynbCHbiX naMn 

B rnaaHoll nnocxoCTH xonneKTHBa C-06, paaMemeaaoro B nnocxocTH BXOAHbiX apa'IKOB lj;oTo­

o6beKTHBOB C-11, B neHTpe 6aancaoro npHMoyronbHHKa. 

flHT8HHe HMnynbCHbiX naMn 06ecne'IHB8eTCll OT 68T8peH K0H)leHC8TOpOB eMKOCTbiO 

300-2 400 MKij; UpH H8Up!llKeHHH 200-170 BOnbT, flpeuyCMOTpeHa B03MOlKHOCTb B8pbHpOB8-

HH!I AnHTenbHOCTH BCllbiiUKH B HHTepaane 0,5- I MCeK, 

8bi6op cxeMhi ocaemeHH!I 6bin cuenaH aa ocaoae pac'leTa pacceBHHll caeTa aa nyabipb­

Ke a npeanonoJKeHHH, 'ITO ny3bipeK seaeT ce611 KBK nuHaa, Pac'!eTbi 6bmH npoaeaeHb/
81 

an11 

JKHuxoro ao.uopoua ( n •I ,08- I, II) H un11 lKHAKoro aaoTa ( n =I ,20); npH aTOM npHHHMa­

nocb, 'ITO BHyTpH nyablpbxa n ~ I. I13MepeHH!I pacceBHH!I caeTa Ha nyabipbxax a lKliAKOM aao­

Te/9,IO/ noKaaanu cornacHe c pac'!eToM (eM. puc. 7). Pac'!eTbi noKaaanu, 'ITO a JKHAKOM 

BOJlOpOAe B pelKHMe ny3blpbKOBOii K8Mepbl AOn!l pacce!IHHOrO CBeTa 6biCTpO p8CTeT C YM9Hb­

IIIeHHeM yr na pacceHHHll, 0TCIOA8 cne.uoaan Bb!BOA, 'ITO HYJKHO T8K Bbi6paTb napaMeTpbi cxe­

Mbi OCBeiUeHHll, 'IT06bi yron MelKAY H8UpaaneHHliMH OT ny3blpbK8 H8 HCTO'IHHK CBeT8 H H8 

06beKTHBbl 6bln MHHHM8nbHbiM H cna60 H3M9H!InCl! C nepeMeiUeHHeM ny3blpbK8 ITO 06beMy 

K8Mepbi. 3TOMY Tpe60B8HHIO YAOBneTBOplleT p83MeiUeHHe HCTO'IHHK8 CBeT8 HnH ero H306pa­

lK9HHll B nnOCKOCTH BXOllHbiX 3pa'IKOB lj;OT006beKTHBOB H B UeHTpe 6a3HCHOrO np!IMOyronb-

HHKB. 

KaK H B n106olt aBTOKOnnHMaUHOHHOii CXeMe OCBeiU9HHll, B OUHChiBaeMOii KaMepe CB9T 

OT Tpex HCTO'IHHKOB caeTa HanpaanBeTCB CKB03b CTexna-unniOMHH8TOpb1 C-07, C - 08 H C-09 

K pacTpy C-10, a aaTeM nocne oTpaJKeHHB OT pacTpa nonaaaeT o6paTHO B KOnneKTBB 

C - 06, TaKHM o6paaoM, pa6o'!Hii o6beM K8Mepbi OKa3biBaeTCll ocaemeHHbiM B aayx aanpaane­

HHHX: a npHMoM xoae 110 nonaaaHHll caeTa Ha pacTp H a o6paTHOM xoae, nocne oTpaJKeHH!I 

oT Hero. 

B nnocKOCTH noneaoll AR'B<!>parMbi C-05 paaMemeHbi '!eTb!pe BhiCTyna ( MaCKH) , KOTo­

pbie 3Kp8HHpyiOT MeCTa o6paaoaaHH!I 6nHKOB Ha cTeKne-unniOMHH8Tope C-09, 3TH BhiCTynhi 

Bhi3hiB8IOT o6paaoaaHHe He6onbiiiHX aaTe'HeHHb!X y'laCTKOB B o6beMe xaMepbi. flnomaAb aTHX 

aaTeHeHHhiX y'IBCTKOB npnMepHo BTpoe MeHbiiie uao6palKeHH!I HeaKpaHnpoaaHHOro 6nHK8 c 

opeonoM Ha nneHKe, BcneACTBHe Bhi6paHHoro 3Ha'!eHHH 6a3Hca lj;oTorpalj;upoaaHHH 3TH aaTe­

HeHHhie y'laCTKH pacnonaraiOTCH Ha KpaiO pa60'Iell o6n8CTH K8Mepbl H UOTOMY npaKTH'Ie­

CKH He yMeHbiii810T a<i><i>eKTHBHOrO 06beM8 KaMepbl , 

YcTpaHeuue, a TO'!Hee ocna6neHHe MHHMhiX, aepKanbHbiX Hao6paJKeHHli B npHaMaTH'Ie­

CKOM paCTpe llOCTHraeTCH UOA60pOM M8TepHana - OUTH'IeCKOrO CTeKna AnSI aneMeHTOB paCT­

p8 T8K, 'IT06bi OTHOIIIe HHe UOKa38Tenell npenoMneHHH OKpylK8IOIUeli cpeAhl - lKHAKOrO BOAo­

pOAa K noKa3aTeniO npenoMneHHB MaTepHana pacTpa 6hmo paaao HnH HeMHoro MeHbrne 
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Pac. 7. YrnoBa!l 3BBHCHMOCTb pacce!IHHoro ny3hipbKOM CBeTa (pac'leTHas!} IIJISI aecKOJibKRX 

3Ha q eaH fl ll0K838Teng npenOMn e HB 5I }KH .QKOCTB. 
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Puc. 8. CxeMa paiSOTbl npuaMaTu'leCEoro sneMeHTa paCTpa non11oro BHyTpeHuero OTpa .. 

~eaua a yrnosaa aasacaMOCTb Eos¢$unueaTa ocna6neHHa aepE8nbHbiX uao6pa­
JK&HBA ( MHOJKHTen& ¢1peHena). 

Puc. 9. 
npH3M8TH'I9CKHR P8CTp nonHoro BHyTpeuuero 0Tp8X<9HHH B c6ope. 
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CHHyca 45°. 0pH TBKOM ycnOBB " BCB ny'IH CBBTa , nanB!OlllHB HB OTpBlKB!OlllHB rpaHB npH3M 

, acnbiTbiBB!OT nonaoe DHYTpeHaee OTpaJKeaae. 3necb 
pacTpa non yrnaMH a =45!.. 6a 

6a "'45 -a npH ycnODHH 

Sin an=: ~ 
n pacTpa 

ny'IH , nana!Oll!HB non 60nbll!HMH HnH MBHblUHMH yrnaMH, HB onaoli H3 rpa aeli HCnbiTbiBB!OT 

qacTH"'IHO oTpaJKeHHe, a qaCTH'IHO npenoMneaHe. B peaynbTaTe aToro OTpaJKeHHbifl caeToaoll 

nOTOK ocna6ns!eTCH B 38BRCRM0CTH OT y rna naneHHSI B COOTBBTCTBIIH C KpHBOli , npenCTBB­

neHHOH a a pac . 8 ( MHOlKHTenb <l>peaensl). 

llnSI aneMeHTOB pacTpa Bbi6paHo cTeKno EK-10 c noKaaaTeneM npenoMneHHSI 1,5689; 

npH 3TOM 
an c 44°. llnSI reOMBTpHH OnHCbiBBBMOli KBMBpbl K03<jJ<IJHUHBHT ocna6neHB SI MHHMbl X 

(aepKanbHbiX) H3o6paJKeaai\ cnenoa a npaaMaTH'teCKOM pacTpe cocTaanSieT aemi'IHHY nopru:t­

KB 5 , "'ITO BMBCTB C pac<jJoKyCHpOBKOH o6ecne"'IRD8BT 10-KpBTBOB nonaaneHHB MRHMbiX (aep-

KBnbHb!X) cnenoa. 

cl>opMB noaepXHOCTeli 311BMBHTOB paCTpa: BXOnHBSI (H OHB lKB BbiXOnHaSI) IT OBepXH.OCTb 

- TOpOI<nanbHBSI; o6e 0Tp8>K810ll!HB noaepXHOCTH - KOHR"'IBCKHB C npHMbiM yrnoM MeJKny 

HHMH. 0THOCiiTenbHOe pacnonOlKBHHe aneMeHTOB paCTpB BHnHO H3 pHC. 6 , 9 B 10. 

KaK y>Ke ynoMHHBnOCb, COOTHOW 8 HH8 WHpBHbi K BbiCOT8 3 118M~HT8 npH3M8THY.8CKOr'O 
, /2/ 

paCTpa COCTBBn>lBT 2/1 , TOrna KBK y aneMBHTOB paCTpa - 1 / 6; 3TO npHBOnHT K COKpB-

Ul€HHlO qHC118 8118M8H TOB B p8C Tp e H , COOTD8TCTB8HHO, l{HC118 rpaHHU M8>K.OY HHMH B 12 pa3 

np11 paaHoii BbiCOTe o6oHX pacTpoa. PacTp H3 cTeKna Ae nonaeplKeH cepe6peHR!O H He HMe­

eT K8KRX- nn6o noKpblTHH . no YK838HHbiM npR'IHHBM npH3M8TH"'IBCKIIH pacTp BMee'I;' uenbili pSin 

npeHMYlli8CTB T8XH0110r'HY 8CKOr'O xapaKTepa . 

TexHonorHH H3rOToaneHlHl rrpH3M8TH'-leCKOro pacTpa 

~l3rOTOBnB!iHB np113M8TH'IBCKRX aneMeHTOB paCTpa 6binO OCyll!eCTBneHO ITOCpenCTBOM 

CII8UH811bHOrO CT8HK8
1 

06JIU111 BHll KOTOpOrO npeJlCT8B118H Ha pHCYHKe 
1 1. CHa'lana 11 aro-

T8BllHB811HCb np~M~e npH3M8THY8CKH8 38rOTOBKH 1 38T8M OHH IIOJlBepranHCb M01111HpOB8HHlO 

nnSI H3rH6a 11x no panHycy oKono 1900 MM. WnH <jJOaKa npnaM ocywecTanSinacb Ha yKa3aHHOM 

CT8HK8 . 

CTBHOK npe.llCT8BI1SI8T C060ft C T011
1 

H8 KOTOpOM ycT8HOB118Hbl .OB8 napannelibHbi8 HCKpHB­

neHHbl8 BOrHyTbl8 HnH BbiiTyKnhie HanpaanHlOWHB - wa6nOHi.>l COOTBeTCTByJOIUero pa,aHyCa . Tio 

3THM wa6nOH8M nepeMemaeT CH K8peTK8 1 H8 KOTOpOfi 1 B CBOlO 0'-lepea.h , T8K>K0 )'CT8HOBn8Hbl 

naa wa6noHa nepneHnRKynSipHO nepabiM. DpH onHoapeMeHHOM llBR>KeHHII nayx KapeTOK BepXHSISI 
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xapeTxa coeepma9T ABB*9BB9 no noeepxaocTa neogxol! xpBBB3B~. Ha eepxaell xapeTxe 

yCT8B8BflBB89TCR runa¢oBanbH~ll HnB non&pOB8fibB~ll Kpyr (Bp8W8~WRliCR) C ranponpRBOAOM, 

KOTOp~M B OCyW9CTBflH9TCR o6pa60TK8 nOB9pXBOCT9ll 3fi9M9HT8 p8CTp8, npeAyCMOTp9B8 

c6opxa CT8HK8 B p83H~X B8pB8HTBX: paanaqa~e rua6noa~, OARS RnB AB9 K8p9TKH B 38BR-

CRMOCTH OT e~nonaaeMoll onepauaa. KoaTpOnb yrnoe a xaqecTea noeepxaocTell ocywecTenan­

ca nocpeACTBOM cnenHSflbH~X ma6noROB, 

Ha pacyKJte !2 CTSHOK npeACT8Bfi9H B MOM9HT o6pa60TKR (mna~OBKH) KOBHqQCKOl! 

noeepxaoCTR - ocb wna~oeanbaoro xpyra ycTaaoeneaa non 45 rpanycoe x nnocxocTa xapeT-

KB, Ha pacyHKe 13 CTSBOK npeACT8Bfi9B B MOM9BT o6pa60TKH TOpOHA8nbHOll nOB9pXHOCTR, 

Ha pacyue 14 np9ACT8Bfi9Hbl 3fi9M9BTbl paCTpa B p8311HqH~X CTSARRX !13rOTOBfi9HJIR, 

nonapOBK8 noeepXHOCTell npH3M OCYW9CTBfiRfl8Cb H8 nepBOM 3Tane H8 o6~qBOM CTSHKe 

C ~pHKnROHHblM npHBOAOM ~HpMbl 'Uel!cc' C nOMOWblO Cn911H8nbRblX npHCnoco6neHJill, 8 88 

BTOpOM 3T8ne - H8 OnBCBHHOM BblW9 CT8HK9 , 

Yxaaaaablll cnenaanbHbtll cTaaoK nonaocTb~ ynoeneTeopan Tpe6oeaaaa K aarOToeneHHIO 

3fi9M9HTOB pacTpa. npH3Mbl 6blnH H3rOTOBn9Hbl c ToqaocTblO I' - 2' B yrne MelKny o6pa-

3YIOWBMH KOHBqQCKHX noeepXHOCT9ll H OTKfiOH9HH9M 06paay~mel! KOHRqeCKOll noeepXHOCTR OT 

npaMoll aa ecell wapaae ae 6onee 0,5 MRKpoaa, 

3aKn!Oqeaae 

Tanaqable cjlOTOCHRMKR cnenoe B MeTpoeoA eonoponaoll nya~pbKOBoll KaMepe JIB3 

011SU1 npRB9A9Hbl H8 puc, 15 R !6, 

M~ c,qaTaeM CBORM npRRTBblM nonroM Bbtpa3RTb rny6oKy!O npaaaaTenbHOCTb Y.exocno­

eanxoA AxaneMRB aayx R oco6eaao axaneMRKY H. Ko*eWHRKY 3a npenocTaeneaay!O B03MO*­

aocTb H3rOTOBfi9HBR pacTpa B na6opaTopRR onTRKH Y.CAH. Mbl T8KlK9 oqeab 6naronapHbl 

KonneKTBBY na6opaTOpHB onTRKR Y.CAH H ee pyKOBOAHT9fl!O np~. E. raeenxe. 

HaM eeCbMa npRRTHO Bbtpa3HTb ceo10 rny6oxy10 6naronapaocTb npo~. M.M. Pycaaoey, 

3.M. naewany, H.B. BHKTOpoey, B.B. Xeanoec'KOMY H A.lli. lliaxeepnoey 38 B9CbM8 

110fl93Kbl9 o6CY*A9BR!I BOnpOCOB onTHKB ny3blpbKOBblX K8M9p R PYKOBOACTBO pa3pa60TKOil 

H R3rOTOBfi9HH9M o6'beKTHBOB0 ~OTOannapaTa H OCB9THT9flR AflR KBM9pbl nB3, 

3a none3Hbl9 AHCKyCCBR Mbl 6naronapHM B.M. rop6yKKOB8, 

3a yqacTae B H3roToeneaaa 3neMeHTOB pacTpa H npyrax onTaqecxax neTaneil xaMepbt 

Mbl Bblp8>K89M 6naronapHOCTb K0fifi9KTHBY OnTH'I9CKOll MBCTepCKOll nB3 H oco6eHHO 

r.A. Koponeey, 

3a nonneplKKY B ocymecTeneaaa ecero npoexTa xaMepbt e uenoM a ueaabt e coeeTbi 

Mbt rny6oxo npaaaaTenbHbi axaneMHKy I B.H. Bexcnepy j H AOKTopy cjlH3HKo-MaTeMaTHqecxi! X 

aayx H.B. Y.yeano, 
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