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Dna aoc&ManaTpoaoil ao~opo~aoil nyshlp&~roeoil EaMephl, npe~aasaaqeaaoil ~nH npoae

/1/ ~eHBH 81tCll8pBM8HTOB aa CBHXpollBEl!OTpoae naoopaTOpBB Jl.!l8pHbiX npooneM OH.RH • Ohll! 

CEOHCTpyBpOB811 Cll81lB8n&llhlil OhlCTpO~eilcTBYIOIIlBil CTepeocjJOToannapaT, ll03BOliBIOIIlBil C 

/2/ OOn&moil acjlcjleETBBIIOCT&IO BCllOn&30B8Th paooqee Bp8MH yCEOpBT8l!H B X8M8phl • 

CTepeocjloToannapaT paccqaTaa no~ CT8JI.!IapTHYIO.EBHOnneaKy mapaaoil 85 MM. B HeM 

upaMeaeahl oo'beKTBBhl 'Pyccap-29' c cjlo~rycahlM paccToHaBeM 70 MM. Benaqaaa cTepeo6a-

3bl B COCT8Bl!SI8T 287 MM. 11Tooh! oonerqgT& oopaooTxy CHBMKOB XaX Ha CTepeopenpoeK

TOpe, T&E B 118 B3M8pBT9l!&HbiX 8BTOM8T8X, 008 CT9p90E8~pa CHBMSIOTCH aa O~By B Ty JK8 

lll!9HEy O~li0Bp8M8HBO C penepHbiMB T0qlt8MB0 COOTB8TCTBYJOIIlBMB ll0l!OJK8HHIO llp09KilBOllllhiX 

ll911TpoB oo'beKTBBOBo B nenSIX ynpomeaaa nponecca JOCTBpOBKB onTBqecKoil CBCTeMhl cTepeo

<PoroannapaTa oo'beETI!Bbi a upaJKBMHhle cTexna, onpe~enaJOmae nonoJKeal!e nne11xa np11 <Po

Torpa<jJapoaaJIBB II HOCillllll8 penepBbi9 TOqltl!0 Bb1~8l!8Hhl B OT~8l!&Hblil XOBCTpyXTI!BBhlil ysen, 

Tax aas&IBaeMyiO onTI!qecxyiO ronoaxy (puc. 1). 

nonoJKeHBe OllTBqecKIIX oceil OO'b9ETBBOB M&pKapyeTCH c llOMOIIlhiO qeThlpex IOCTBpo

BOqBbiX MeToK, aaaeceal!&IX a Bl!~e nepexpecTBil aa npi!JKBMB&Ie cTeKna OllTI!qecKoil ronoB

KII. DocTaToqao qeTBoe l!soopaJKel!lle M&TOK 11a nneaKe nonyqaeTca npa Tonmaae mTpaxoa 

0,03 MM. Ocaemelllle ax ocymecTBnaeTcH c noMolll&IO MI!HBaTIOpBhiX naMn aaKanaaal!I!H , 

BMOl!TI!poBal!a&IX B Teno onTaqecKoil ronOBKI!o 'leT&Ipe nepexpecTI!H, aaaeceaahle no 

KpaHM ~ra.upa aa xali{,[IOM npBJKIIMHOM cTexne, onpe~enHJOT aanpasnea11e ~Byx opTo

roaanhHhlX npHMbiX, BOOOp8lK89Mbi8 TOqKB nepeceqegag KOTOpbiX COOTB8TCTBYIOT llOliOJKe

HI!IO onTBqecxax neaTpoa cooTBeTCTByiOmax oo'bexTaaoa. CoaMemeaae &Tax nel!Tpoa c pe

nepa&IMB TOqJt&MB ,[l0CTBra9TCH B llp0Jl9CC9 IOCTHpoBEB C llOMOIIlhiO IOCTBpOBOqHbiX BB!ITOB 

(8), .U&IOIIlBX B03MOJKBOCT& nepe.ua11ran. oo'beETBBhl napannen&ao nnocKOCTB B- B (pac. 1). 

B oon~>maacTse nysblphXOBbiX xaMep nonoJKeaae oT.uen&aoro nysblphKa onpe.uenaeTcH 
/8/ 

C TOqaoCT&IO .UO 0,05 MM • npa M&CWTaoe cjloTorpa<jJapoB&HBH fJ~0,1, KOTOpblil HMH-

8TCH oo&IqHbiM .una 6on&maacTBa cymecTBYIOIIlBX nysblphKOBhlX xaMep, oma6Ka a H3Mepeaaa 

xoop~aaaT aa nnea~re ae .uonJKaa npeB&IwaTh 0,005 MM. 

Ecna ae npaaaMaT& so BHHMaaae nonpaaxa, yqaT&IBaJOmae aanaqae KaMepHbiX cTexon, 
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JKKJlKOro BOJlDPOJl8 K Toll.oo TO cjlopMynbl Jlnll DpOCTP8BCTB8BilOI'O BOCC'l'8BOBn8BHSI Tp8KOB 
141" 

KM8!0T cneJly!OIIlHll BHII. : 

X.~. 
p ' 

y - ___1!.!_ . 
p~ ' Z+ o'• B b' --p--; ( 1) 

rile X , f , l - KOOpJlHBBTbl lly:3blpbK8 B KBMepej ll: 1 y -KOOpll.HBBTbl ero H306pa

JK&BHII H8 nn&Hlte (BB'IBnOM STHX KOOpll.H.EIBT cnyJKHT penep.E!Bll TO'IK8 .118 nnene); 8 - CTepeo

oaaa; z + a ' -paccTOSIBHe OT nepe11.aero npoexnaoBaoro ll&.EITPa o6'heKTHBB Ao nnocxocTH, 

rile pacnonolKeH ny3btpex; b'- ljloxycBoe paccTOliBBe CTepeocjloTOannapaTa (paccTOSJBHe oT 

3a~aero npoeKJlaoaBoro neaTpa o6'h8KTHBB 11.0 nneaxa) • p -napannaxc. Ecna KOOPII.HHBTbi 

" K y onpell.enl!JOTCSI C TO'IHOCTb!O AO 00005 MM, T00 K8K nerxo BHA8Tlo1 OTHOCHTenbH8ll omHO

KB B onpeJ:teneBaa 6a3bl B AonlK.Eia 6bl'l'lo TOro lKa nopllll.Ka: 

"'" --,.-- (2) A B • B 

B aameM cnyqae ~B COCT8BliSI8T 01088 MM. 

An11 IICHOCTH ll.Bn&aellmax paccyliCAeBHll OTMeTBM pa3aany M&lKII.y onTH'I&CKHMB ocliMH B 

BH3HpHbiMH nHHHSIMH. 0DTH'I8CKH6 OcR - STO 1Ip11Mbi8, llpDXOAliiilH8 '18p83 rnaBHbl8 B y:3nOBb18 

TO'IKH oo'heKTHBOB. BHsapabie naaaa cjloroannapaTa - sro np11Mble1 npoxoll.HIIlKe qepe3 penep

Hhte TO'IKH K 381l.HH6 1Ip08KllROHHbl8 neHTpbi 06'h8KTHBOB0 T.e. qepes reoMeTpH'I8CKH8 ll8HTpbi 

BbtXoJlHhiX spaqxos. B npocTpaacTse npet~MeTOs STB npHMble npoAonlKBIOTca, 6epa csoe aa

qano OT neaTpos BXOAHbiX apa'IKOB. Haqana KOOPAH.EIST "• y, a TaKlKe X, Y pacnonolKeRbi sa 

BK3HpHbiX nHHHIIXo 

Tax xax y o6'heKTHBOB P-29 nonolK&BHSI BXOAHoro H BbiXOAHOro spa'IKOB npaonH3HTenb

Ro C0Bll811.8!0T C y3nOBbiMR T0'1K8MH1 TO B B8W6M cnyqae STO A86T OCHOB8BH8 p8CCM8TpH

B8Tb yanosbla TO'IKB ~:ax npoeuBOBHble neBTpbi o6'h8XTasos. 

TJporpaMMbl DpOCTpaHCTB8BROro BOcCT8BOBn8HHSI c06biTHI! 06bt'I.IIO BcXOAliT Jr3 TO'IBoro 

3R8HHSI DOnOlK6HHII BH3HPBbiX nBRHll, KOTOpbi8 ll.OnlK.Eibi ObiTb CTporo napannem.abl Apyr ll.py

ry H nepneKil.KKynSJpBbi CTepe06836 8 (pKC. 2). 'ITOobi omR6Xa DpH H3M6p6BHB KOOpll.HBBT 

ua nnesxe ae BbiXOil.Hna 38 npeAenbl ~ " .. 0,005 MM1 OTKnoaeaae BH3HpHbiX nasal! oT na

pannellbaocTH ae AonlKBO npeBblmaTb 

</> -
I . 

'ITO JlnSJ 00b6KTHBOB P-29 cocTaBnHeT 13,5 • 

~ " 
b ' 

(3) 

AnSI npocTpaRcTseBHoro soccTaaosneBHSJ TaKJKe salK.Eio asaaae TO'IBoro 3B8'16BHll CTe

peo6asbl B s npocTpaacTBe npenMeTOs. 0Aaaxo npa IOCTaposxe aaMepHeTCll TOm.xo 6a3a 
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B + l1 B B DpOCTp8HCTB8 H306palK8BBil. om.6xa l1 B B03BBK88'!' R3-38 H8KnOB8 ODTR'I8CKBX 

ocell. Ka:s: BBABO B3 pac. 2, MaKcawanuo nonycTBMbiii yron aa:s:noaa pasalleTCSJ 

tP 
2 

liB 
_2_8_ (4) 

rna B -pacCTOHBBe M&liCAy BXDAHl>IM • BbiXOA!IblM 3paq:s:aMB. Y o6'h&KTBBa P-29 B pas-

BlleTCll DpB6nB3BTenloBO 37 MM B ~ COOTBeTCTBeRRO 3° • 
2 

IOCTapos~:a OIITB'IecKolt ronosKB aa'!BaaeTCll c TlllaTem.aoll no.11roaxa npa:acBMBbiX cTe-

Kon, XOTOpble 38KpennliJOTCll sa IIOB6pXBOCTR A • A ronoBJtB ( CMo pac. 1) • B cBII3R c Bblme

CJt838HBblM Tpe60B8BH8 K llapannenbBOCTH STBX 111IOCJtOCT6ll B8ChM8 BblCOKOe R Ollp8A&nlleT-

Cll 3118'18HH8M yrna M8JKAY HHMB ~ • B H8lli8M cnyqae B8nR'!BH8 </J 118 BblXOJlHT 38 1Ip8Jl8-
. I I 

nbl 8•, 'ITO ll.OCTBr86TCSI Tlll8T8nloBOil JlOBOAKoll OIIOpRbiX IIOBepXIIOCT81l. 

TJapannem.ROCTb OIITH'I8CKHX OC8ll BH3BpRblM nRBHSIM 381l.88TCSI DOC8.110'1BbiMH DnOCKOC-

TSIMH 8 - B• Yron M8lKAY HHMH R nnoCKOCTHMH A ·A AOIDK8B 6b1Tb M8Bbme 

JlOCTBraeTCSI AnSI ae 0'18Bb oom.max 3B8'18BHll B. 
</> , 'ITO nerKo 

2 

0nTH'I8CK8SI ronOBK8 KOBCTpyKTHBBO BbiDOnHli6TCSI T8KRM o6p830M1 'ITOObl nnoCKOCTH 

A - A a 8 - B o&ma nerJto ll.OCTyDBbl .llnH ll.OBOAKR RX c noMom&JO npRTRpos. 

Bo H368JK8HR8 B03MOlKBOCTR B03BHKHOB8HHR BllyTpeSBBX ll8DpSilK8.EIHll H XpyTSIIIlRX MO-

MeRTOB s Tene ronoBKH KpenneBRe ronoBKH 11: xopnycy cTepaocjloroannapaTa ocymecTsnaeTCSJ 

Tp8MR BRHTBMH, pacnonoJKe.EI.EibiMR B CP81l.B6ll ~BCTH ronOBKH. 

'lroobl so speMSJ pa6oTbl cTepeocjloroannapaTa Be aapymanac& napannen&aoc'l"h BR3Hp

HbtX nRRHll, ODTH'I8Clt8R ronOBKB ll.OnlKBB HM8Tb JlOCT8TO'IHY!O lKBCTKOCTb OTHOj)BTenbHO DO

nepe'IHOrO H3ra6a. fipH Bbl0p8.EIHOM C8'18HHH rOnOBKB H B8nH'IBH8 ycHnHR npHlKRMB IIn8HKH1 

paBHOJI 1 Kf1 yron R3rH68 COCTBBnBeT OKOnO J" o 3TO 3H8'18BH8 cymeCTBeiiRO M8BbW8 11.0-

DyCTHMOrO npe11.ena ~ 1 • Ta:s:aM o6pasoM, Bbl6paBaoe BBMH ceqea&e asnHeTCH snonae 

nocTaT011HhiM. 

OnTHqecxag ronOBKB obma usroTOsneBa H3 mopantoMHHHH. B&l6op MaTepuana onpe~~:ena

eTcll *enaHHeM Rs6eJKBTb sosJlellcTBHH sa ronoBKy pacceaBBoro MarBBTaoro nona, oxpy*aro

mero KaMepy, a TaKJKe coo6paJKeHRBMR yno6cTBa oopa6oTKH a nerxocTH xoRCTpyxnua. O~~:aa

xo IIIOPBn!OMHHHA B BblCOKOll CT8ll6HH llOJlB8pJK8H RBn6HRJO CTapeHHSio BcnenCTBH8 STOrO C 

T8'16RR9M Bp6M8HH H80n!O)l86TCSI C8MOllpOH3BOnb.Eibill R3rH6 Kopnyca ronOBKH 0 KOTOpblll B .EIB

W8M cnyqae nocne rOJlH'IROrO CpOKB IIOCTHr B8nR'IHRbl 13". IJocnBil.H89 OOCTORTenbCTBO Bbl-

3biB88T H800XOJliiMOCTb nepHO.IlH'I8CKOI'O llOBTOpBHHH nponecca !OCTHpOBKH. 

Tonmuaa npHJKHMHbiX cTexon 6&ma Bbtopaaa pasaoll 5 MM. Ilpa Taxoll Tonmaae cTeKon 

He DpOHCXOJlHT 38M8T.Eioro RX H3ra6a IIOJl nel!CTBR8M Jl8Bn8HHII llpH*8TOft nneHKH R DO~TR 

nonHOCTbiO ynaeTCR CKOMDeHCHp0B8Tb ODTH'I8CKYIO JlRCTOpCHJO, Bbi3B8BHY!O BnHRHHBM CMOT-

5 



posblx CTeKon. Kpennea•e npBlKliMBbiX eTeKon ROilBBJKBbiMB paMK&MB ( pae. I) oKaaanoeJ. 

snonae aaA&lKHbiM, noene non)"'eaall e noMOJitblO 8'J'Oro yCTpolleTB& 6onee IOOOOO pa6o'IBX 

eRHMKOB 3&MeTROro R&pyllle}(Bll JOC'I'BpoBKB 88 R&fliTIOA&nOeb, 

.aonycTBMall li:IIBBOBBAROe'l'b npBlltHMBbiX eT&KOn orpaRR'IBB88TeB B3Me&eBReM M8CIII'l'&l5a 

~oTOrpa~Bposa&BB, KaK BB!lBO B3 pRe, 3, yron Kn&aa eBli38B e OIIIBISKOil !J.% B B3• 

MepeRBR ~ - KOOPABRa'l', Ha B3Bee'l'Rb!X eooTaomenBil eneAyeT: 

' !J.:e _AL. nb~ 
"' 

(5) 
f -

rAe n -noKaaaTenb npenoMne&Hll npHlKBMBoro e'l'eKna, B aameM eny'lae npe!len&ao 110nye-

TBMblll yron paB&lleTell 5'. 0A&aKo Kpallae JKenaTen~oao, '!'1'06bl yron 6bln Mellhme 

yrna ~ 1 • Tor11a npa JOe'l'BpOBKe onT&'!eeKoA ronoBKR OTnanae'l' TPYilROe'l'b, o6yenosnenaaa 

p83ITB'IBeM nonoJKeRRSI 8BTOKOnnRM81lBOBBbiX 6nBKOB1 B03BRK810DUIX 88 ofl&JrX llOB8pXROe'I'SIX 

npHlKBMHOrO eTeitna, KnaROBBABOeTb npRlKBMRbiX eT&KOIT B R&llleM eny'!ae eoe'l'&BnSI8'1' 511
, 

CTepeo~oToannapaT npellR&3Ra'lea 11na ~'l'Orpa~aposaaRSI o6'hE!KTOB1 paenonoJKeRHbiX aa 

KOR8'1ROM paeCTOliBBB a " 0'1' nep&llBBX rnaBBbiX T0'19K Ofl'&9KTBBOB. 0AH8KO lliTSI IOC'l'BpOB· 

KB OllTR'I9CKOll ronOBKB Renonh3y9TCSI KOITIIRM81lHOBH8ll Tpyfla, yeT&HOBn9HH8Si aa 6eeiCO

H9'1HOeTb, fiOSTOMy R30flp&lK9HHe KOIIIIBM8'l'OpROrO KpeeTa Ofl'&9KTRBOM B penepaag TO'IKS 88 

npRlKBMROM eTeiCne OIC&3b1B&IOTCH B pa3nH'IBbiX nnoeKoeTHX (pae, 4). BcnelleTBRe 8'J'Oro ax 

OAHOBp9M9HB09 aa6nl01l9BH9 OK83biB88TCll H9B03MOJKJ!:b!M • .ana nepeXOAS OT OllHOro R306paJKe

RHSI IC 11pyroMy aeo6xoABMa nepe~oKyeapoBICa MBICpoeiCona, noene!lnee Kpallae aeyAo6ao, T,IC, 

H9B369JKRO B03HBK810'1' norpemaoeTR1 eBa3&BRble e B8TO'IHbiM BenonaeBB9M M9X8BB'I8eKBX 

qaeTeA MHKpoeKona. Ye'l'paaenae aToll TPYilROeTH B03MOJKBO nyTeM noMemeaaa aa nepBOil 

IOCTH}OBKR enenHanbaoro ICopparapy10mero eTeiCna MeJKAy o6'&9KTRBOM ~oTOannapa'l'a a npa

lKBMHbiM eTeiCnoM, fipB STOM penepaaH TO'IIl8 B KOMRM8TOpHb1ll 1Cp8C'l' Oll:83biB8JOTCa OllBO-

BpeM&BBO pe3KO BBilRMbiMR, 

.amr TOnm&Rbi ICopparapy10mero CTeitna D nony'IRM, KaK BBilRO 1!3 pRe, 4, 

( b ' - D ) + .!l_ .. f ' ana ,. 

D .. -"-(b'- f?. 
n-1 

(8) 

TaK ICaK H&Belle&ae o6'&eKTBBoB aa 3&/l&Baoe paeCToaaBe ~oTorpa~aposana s nponee

ee IOC'I'BpOBKB oeymeeTBnH9Tea e ROMOIIIIooiO KoppKrBpyiOIIUIX CT8KOn0 TO OTKITOR9BB8 BX TOH

IIIBBbl D oT TO'!Roro 3B&'IeHBH npBBOilB'l' K nepeMemeaaJO nnocKOC'l'l! RaBOil~ o6'&8IC'l'BBOB, 

H3 ypasaeaa11 (8) BMeeM: 

,. ,. ,) 
!J.D----!J.b'•---p !J.a' 

,. -1 ,. -1 
(7) 

6 
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.aonycxaa !J. a' • + 5 MM, lliTJI B8111BX A4BBbiX llOn)''IBM: 

D • (20,4 !. 0,1) MM, 

fipa 8'J'OM ltiiBROBI!JlBOCTb ltOppBrBpyJOmero CTeKna ll0RliCB8 6bl'l'b llOeTATO'IBO ManoA, 

'ITOflbl ae npoBexo!lBnO cymecTseaaoro cMemeRBII R3o6palKeQB ICOnn&MaTOpaoro Kp&CTa aa 

nplfJKHMROM CTeitne llO O'l'ROIIIeDIO It llOIIOlK8HBIO penep&b!X TO'I&L BenB'IBBa 'l'SKOro CM81118BBII 

MOlKeT 15bl'l'b oneaeaa eneAyJOmlfM o6paaoM • .ana npB3Mbl c M&nb!M yrnou MelKilY npenoM-

nBJOIIIBMB nosepxaoeTRMB B llpBflJIB3B'l'enbBO nepneBABKYnllpRbiM ll81l&BReM CB8T8 MOlKRO 381lB

/5/ 
eaTb 

8 • (n- 1) 1 • (8) 

rile n - llOK838Tenb npenoMn9RHSI llpB3Mbl B 8 - yron O'l'ltnOB8BHR eBeTOBOro nyqa, 

Ecnlf paceToaaae oT npR3Mbi AO npRliCBMROro eTeKna pasaaeTCa 

p&JK9RRR KOniiRM8TOpROrO KpeeTa eoeTaBnli&T 

f , TO o'l'Knoaeaae aao6-

~ "' - e 8 - (n - 1) £ f • 
(9) 

0TCIOA8 cneAyeT, 'ITO B H8IU9M cny'l88 yroJI AOnJKen 6bl'l'b Mea~ome I'. 

0TKnoaeaae H3o6paJKeHRH KonnaMa'l'opaoro KpecTa OT saaapaoA naaaa MOJKeT npoBexo

AHTb TaxJKe soneAeTBHe aenapannenbROC'l'R ICoppBrapyJOmero a npalKHMHoro eTeKon, Ecna 

yron M9JKAY STBMH CT8KII8MH M&n0 '1'0 MOlKBO 38nBC8Tb: 

!J.:e-~a, ,. 
rAe n -noKa3aTen& npenoMneaag KoppBrapyJOmero eTeiCna, D -Tonmaaa ero a 

( 10) 

a -yron 

MeJKAy oflOI!MR CTeKnaMB, npa yenOBRliX !J.:e < 0,005 MM, D .. 20,4 MM H ,. - 1,5 C1nellyeTJ 

'ITO yron a AOITJKElH flb!Tb MeHbiU9 2,5.' 

Ecna nosepxaocTB KOppxrapyJOmero cTeKna ae RBnRIOTca nnoeKaMa, a npeAeTaBnHIOT 

COflOA C~epbl R9KOTOporo pSARyCa, TO KOppKrBpyJOmee CTeKno A9llCTByeT KSK ni!H38 R MeHSI

eT ~OityCROe paCCTOSIHRe Ofl'&9KTRB80 B peayn&T8'1'8 '!ero RIIOCICOCTb HSBOAKB He MOJKeT 6b!Tb 

yCTSHOBneaa npaBHnbBO, KaK K3BeC'l'Rd, lliiH CRCTeMblo eoeTORmell 83 ABYX nBH3 0 MOJKHO aa-

naca'l'b: 

1 
-- + 

a' 
1 -v f' 

T.T: 
(II) _1_ = _1_ + _1_ 

fp fo r. 
rAe fo • r. -cOOTB8TCTBeRHO ~OICyeRbi8 paCCTOSIBHR Ol5'b8KTRBS R ICOppHrHpyiOmero CTeK-

na0 f' -paeCTORRRe MeJKAy HBMB I! 

peanapys (II), nony'IRM: 

r. 

fP -peaynb'l'BpyJOmee ~xyeaoe paceToHaae, .aa~~-

1- f' '2 
__jl__ ( I2) 

fo 
!J. a' 
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JloJIYCKllB, !tllll: H paHee, 'ITO ,1. 0' • -:!'_ 5 MM, Allll AllSHOII I'OllOBII:H S8XOAHM0 'ITO [~) > 42 M, 

PeanbsaB senH'IHHa ~~ s aameM cnyqae cocTaBnlleT 6onee 300 M. . 
KoaTpOnbHbie H3MepeSBB1 B&monaeaabie c :roTOsoll ODTH'I6Cll:oll :ronoBII:oll,noxaaanu, 

'ITO see Tpe6oBaHHII, Dp8A'hBBllii8Mb18 lC TO"'SOCTH 88 B3:rOTOBll8BBII, 6bllla B AOCTllTO'IROII 

Mepe y.o.osneTBopesbl, 

ABTOpbl C'lli:Ta,.,- CBOHM npHIITShiM AOn:rOM Bblp83BTh 6na:ro.o.apSOCTh li:Ollll6li:THBY Me

xaSH'18Cli:HX MacTepCKBX, BOS:rnaBnSI8MhiX K.A. Bail'lepoM, aa TmaTem.noe H3:roTosneBHe oT-

nenbBbiX yanos. 
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Pac. 1. 

® 

OnTR'Iecll.aB :ronoBII:a: 1-Kopnyc; 2-o6'heKTHB P-29; 3-IOCTHpoBo'ISbiil BHHTI 
4-:repM6TR3HpOB8SHhlil p83'h6M AllB fii!TaRHSI ll8MD fiOACBeTa·; 5-DpHlKRMH06 
CTeltllO C IOCTHpOBO'ISbiMH M6Tll:aMHi 6-DOABSlltR811 paMKa llll!l KpenneHHSI npB
JKRMSOI'O CTeKna; 7-naMna AllB fiOACB8Tll IDCTRpOBO'ISOil M6TKHi 8 - KOp
pRI'!IpyiDmee CTell:llO \CHRMaeTCB nocne IOCTHpOBKH)i 9-nOABHlKH06 aepxano AllB 

IDCTHpOBKH R3o6palK6SHSI npu6opSOI'O mHTll B KaApOBOM OKH8o 
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Pac, 2, nonOlK8RH8 OllTR'I8CitHX oceft H Bli3HpHhlX nHIIHII:: J-perrepii!UI TO'IIt8l 2-rrpHJIIJIM-

1108 CTeltno; S-o6~eB:THB P-29; 4-orrTH'IecB:aR ocb; 5-BH3Hpaaa nHHRHi 
6-BH3HpRaR nRHRH0 llp8AIIOnaraeMSR B DporpaMM8 reoM8TpH'I8CitOrQ BOCCTSHOB

neRRH C06hlTHA, 
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Pac. 3, 

~~ ~~ 0 ,h;;e: _I -

Llx - X 

-0 

B.~HHIIR8 ltl!RKOBRAHOCTR llpHlKHMIIOro C'l'eltna K8 R3M8pH8Mhl8 ltOOpAHH8TI>l .L 

11 



'tl
 • !I f'-

't
ll

:l
 

CD
 

I 
ill

' 
0 >i

 
't:

l 
Il

l 
CD

 
is1

 
=:!

 
CD

 
CD

 
't:

l 
"'

 
Ill

 
0 

ll
>

't
:l

 
IQ

't
:l

 

~ 
s 

~
~
 

!" 
~ ~ 0 >i

 

-
CD

 
1

\)
 

,. lO
I 

II>
 

"
l &
 

II>
 

):1
 

1:1
 

il
l' 

-&
 

0 ,. ~
 

0 01
 .. CD

 ,. ;! ~ 'tl
 

I 1
\)

 

!?
 

I j 

. i
 

o-
_ \

.
 

{ 

/ 

""
'"h

 ... 

~
 
~
 

~
 

~
 ~
 

"t
l 

~
 

I 
1

\)
 

~
 

to
 

~
 

~
 

~
 

~
 

·--


