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AHHOTAUHfl. 

0 IIHCiiBaDTCS pe3yJI:DTaTI:l fii~PBHX PICnl:lTaHHil CPICTeUli OC:Beli{eHHS 

2-x ueTpo:sott ny3up:&Ko:sott :so;n;opo;n;Hoit Kauepa Jia6opaTOpHH :sacororx 

3Hept'Hit 06fle,ItHHeHHOI'O IffiCTPITyT.3. smepHNX HCCJle;D;OBaHHi1. 

B aToR KaMepe :snep:sae np~ueHeH ;ztJis ocBemeHHH o6~eua 

KaMepH "nOJIOCaTHit" OTpaxaTeJI:&HHH pacTp. Ha OCHO:Be aHa.JIH3a nepBHX. 

~TOCHPIIIROB CJle;D;OB ROCUH~eCRHX ~aCTPin B 3TOH Kauepe C;zteJiaH 

BHBO;D; 0 :B03110XHOCTK npHJieHeHHS:: "nOJIOCaTOI'O 11 pS.C'!'Pa ;ItJlS OCBeli{e

HH S ny3}ip:DKO:BHX BO;ItOpo;ltHHX Kall:ep. 



B nepm:o.It c :Xl .It1~Ka6pJI I969 ro:zta no 9 JmBapJI 

!970 ro:zta B Jlac5oparop:o BliCOKHX saeprHR OMHH 6WI npoBe:zteH nepB!iH 

BO;ztOpo,ItHliH nycK 2-X MeTPOBOH ny~Hip:&ROBOH Kauepli /I/, B XO.Ite 

KOI'Oporo 6WIPI noJiyqeHli cpoTOCHHJ!lClf CJie.ItOB qaCTHU ROCJmqecROrO 

H3JiyqeHHll H OT pa;ztHOaKTHBBOrO lWTOqHHKa 0060 • 3a:ztaqa STOro 

nycKa. - ROMnJieKCHaJI npoBepKa. paCiOTOCnoco6HOCTH BCeX Y3JIOB H 

YCTPOHCTB Kauepli, HueayeuoR B .ItE~h8ewmeu .ItJIJI xpaTKOCTH xauepoR 

B-2. 

CHCTeua OCBetneHMJI 06!&e:Ua F:auepl:l B-2 - Te:wtOIIOJI:&Hall, aBTO

KOJI.7IPIMaiUfOHHall, c oTpa:m:a-reJI:&HliM "noJiocaTJ:W" pacTpoM /2/. 
PacTPTaKoro Tuna BnepBI:le npuueaea .ItJI11 ocBemeaHJI CJie;noB qacTHU, 

u nosTouy npe:ztcTaBJI~T HHTepec nonpoc o ero pa6oTocnoco6aocTH. 

0nHCHBaDTC11 pesyJI:&TaTli nepBoro nycKa ycTaHOBKH B-2, OTHOC~eCJI 

K npuueam::uocTu nnoJiocaToro" pacTpa .ItJill ocBemeaHJI ny31ip:&KOBNX 

BO,ItOpo,ItHNX Kauep. 

CXEMA OCBEBlE!mfi H OOTJrPA(DHIDBAHHH YCTAHOBKH B-2. 

OnTHqecKHe :ztauase xauepli B-2 rrpe:ztcTaBJieHI:l aa puc. I-6. 

Ha pHc.I H3o6pazea pa3pe3 KauepN nJiocROCT:&D, nepneH.ItHKy

JIRPHOi nyqKy. BH.It - HaBCTpeqy aaapaBJieHHD nyqKa. 

Ha puc.2 H3o6paaea pa3pe3 Kauepli nJioc~cT:&D, napaJIJieJI:&HoR 

Ha PHC. 3 HS06paaeH BH.It KaMt~pli CBepxy. 

Ha pHc. 4 :ztaaa c~eua clx>Torp;luueTpH'tlecROi xauepN c o6seKTH

BOM nPyccap-I1Jia3uaT". 
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Hs pHCYHKOB BH3l:HO, qTo yoTaHOBKa B-2 oeeT na napaJTJleJI»

BNX cTeKJia-HJTJlDMHHaTopa I 4 ' 5/, pacnoJioJJteHHNX no)l; yrJiou 4° '301 

:K ropHSOHTaJIJ>HOR TI.OOC:KOCTH. On~~HqeCIGie OCH qeTHpeX qJQTOrpauueT

pHqecKHX Kauep opTOI'OHaJIJ>HN TIOllepxHOCT .RJ4 CTeKOJI-HJIJimiHHaTOPOB. 

0CJ> OTpaJJtaTeJIDHOI'O pacTpa H T~tHBOI'O OCBeTHTeJIS pacnOJIOJJteHa 

no BepTH:Ka.JIH. 

Ha PHC. 5 npe]:tCTaBJieBa CXE!Ma TpoRHOI'O OCBeTHTeJIS. :IXIIUX 

Ha PHC .6 npe]:tCTaBJieH :KOprcyc Ka.Mepa H SJieUeHTN pacTPa. 

Ha pHc. 7 npe]:tCTaBJieH qoTC·CHlU40K oTpaJttaTeJI:&Horo nnoJio caroro" 

pacTpa. 

Ha puc .8 npe;ncTaBJieH BH,n cBepxy ua I«>pnyc :Kauepa c sJieuea

Tauu oTpaJtaTeJI»Horo pacTpa H qe!TNpe ero Hso6paJJteHHS qJQToKauepa

MH (Ka:ztpOBNe pau:KH). 

Ha pHc.9 npe]:tcTaBJieHa cxe!ua, noscam>mas npHHn;m ,nettcTBHs 

OTpaJJtaTeJIJ>HOI'O TIOJIOCaTOI'O pacTpa. 

~POHTaJI:&aas noBepxaocT» I'aCTPOBoro sJieueHTa noKpma 

qepHNMH (aenpospaqHNMH) noJioca~~ IDJfPHHOR K (B ;nauHou cJiyqae 

K = 0,8 uu), a HHTepBaJia uellt3l:Y sTHMH noJiocaMH (npospal:J:Hae noJioca) 

TaKJJte HMeDT mupHHy K. TNJI:&Has roBepxHocT» pacTpa noKpHTa oTpa

JJtaDmzu aJIJIDUHHHeBHM CJIOeM. illHpr.na TIOJIOC K TIO:zto6paHa COrJiaCHO 

YCJIOBHD 

r]l;e 

(I) 

J_ TO~Ha pacTpoBoro aJieueaTa; 

f't_ - TIO:KaSaTeJI:& npeJIOMJieEH.fi CTeKJia paCTpOBOI'O SJieMeHTa; 

B - 6asHc cTepeoc~eMKH; 

~ - pa;nuyc KpHBHSHN ~poETaJI:&HOH TIOBepXHOCTH pacTpOBOI'O 

SJieMeHTa. 
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I!pHHrntii ycTpaHeHHJI IIHH:MOl:'O H306pa][eHHJI "nOJIOCaTID!n paCT-
nPHHU,HnY AEitCTBHfl 

poM,',f.'aB~mJr,H~ :; \( CHCTeMH n][aJIDSH". 06eKTHBJ::I (floTOKaUep pacno-

JIO:IeHJ::I ua pa.BHHX paacro .RHH.RX o~~ neuTpa KpHBHSHH pacTpa, T. e. 

Ka][~HI HS o6~eKTHBOB pacnoJioxeu B uecTe ~tso6paxeHHH ~pyroro 

o6~eKTRBa. TaKRM o6pasou, JID6on JI.yq, npo:se~eHBJ:m HS :sxo;ztaoro 

spa~xa o~uoro o6~exTHBa, nocJie oTpa][eBHH oT ~acTpa ~oJIEeB npoRTH 

BO BXO~HOR KJKa spaqoK ~pyroro 06~eKTHBa. Ho TaR KaK Ha ~HTaJID

BOi no:sepxHOC'l'H pacTpa KUeDTCH TeMHHe no~CJ::I, TO 3'1'0'1' Jiyq JIO][e'l' 

norJIOTJIT:&CH, nona:s ua noJiocy JIP.:6o B npm4011 xo~e, JlH6o nocJie 

oTPazeuHH OT TliJI:&HoR no:sepxuoC'l'H pacTpa (B o6paTHou xo~e). 

B cJiyqae, Kor;na nmpHHa noJioc pacTpa ~oBJieT:sopaeT ycJIOBHD /I/, 
nona~asHe c:seTo:soro Jiyqa HS :sxo~oro spaqxa o6~eKTHBa Ha qepuyn 

noJIOCy npH OTpaxeHHH OT paCTPa CTaHOBHTCH 06JI3aTeJIAHNM. TaRHM 

o6pasou, CBeTOBoa nOTOK OT nysbp:&Ka, CTPOHmHH MHKMOe H306pazeHHe 

nysup:&Ka B OTpaEaTeJI:&HOM paCTPe, JIH60 nor~~aeTCH qepHHMH flOJIOCaW 

pacTpa, .1lH6o ue nona;naeT B o6~eKTHB ~oToxauepa. 

ECJIH no~CN pacTpa OpHeHTHPOBaHN no~ yrJIOM no OTHOIDeHHD 

K JIHHHH 6a3HCa CTepeoqoTOC~eMI~, TO YCJIOBHe YCTPaHeHHH MHHMNX 

H306paxeHHH fiPHMeT BH~ 

I dB 
K cos = nR (2) 

r~e d - yroJI uex~y uanpa:sJiettHmm noJioc H JIHHHi 6as~tca cTepeo- ·. 

Cf>eMKH. 

TaKHu o6pasou, nyTeM :sa6o:~a yrJia uaKJioua noJioc pacTpa 

OTHOCHTeJI:&HO OCH KaMeplfP~~iTH :PI:< onTHMaJI:&HOe no~Jitemre ~JIH 
ycTpaBeHHJI UHHMHX H306pa&eHHH· 
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qepuae noJioca saHHuanT no.ooBHHY IIJIOnt~H XJJD pacTpa, 

fi03TOUY na:ztaDDtKH Ha pacTp CBeTO::lOH IIOTOR HanoJIOBHHY raCHTCH. 

0TpaleHHNH CBeTOBOH DOTOR HUeeT fiOJIOCaTyD CTpyxTypy. 0]tHaRO, 

HCIIOJI:030BaHHe peaJI:OHOI'O JIIHpoROI'O HCTO'IHHRa CBeTa CI'JiaJtH:BaeT 3TY 

no~caTyn cTpyxTypy, BCJie:ztCTBHe qero ueo:ztuopomrocT:o oc:aemeHHH 

06t>eua RauepN C IIOJIOCaTHM paCTPOU CYnteCTBeHHa TOJI:&RO B6Jm3H 

pacTpa (ua paccToBHHH ]to I cu). 

IlapaueTPN CHCTeUN qJO'llOrpa~)Hpo:BaHHH: 

6asucuse paccTOSHHH - 460 x IJ60 o; 
• I 

o6t>eRTHB- "Pyccap-II.7IasuaTu ( }oo = 142 uu; 2ft = 60°); 

OTHOCHTeJI:OHOe OT:BepCTHe 06t>eRTHIIa - I/II -T I/45. 

:ztJIH :aepxuero IIJiaua 

;ztJIH cpemre:A: IIJIOCROCTH 

;nJIH sa,nuero n.nana 

0 0~'4• , , 
0,066; 

0 ,O~i8. 

06t>eKTHBN ~TORauep paCC1iHTaHN H a ROMIIeHCar.ntD ]tHCTOpCHH, 

BHOCHUOH CTeRJiaUH-H~DMHHaTopaUM BaRyyuHOI'O ROJtyxa H Ropnyca 

KauepN. B ycTaHOBRe HCITOJI:030BaHI: JieHTOITpOTRXHJ:ie MeXaHH3MN C 

ITHeBMOIIpHBO]tOM / 3/. 

PE3Y1I:bTATll HCIIllTAHliM. 

lJIJI 3aKJID'IeHHJI 0 B03UOEHOCTH npHMeHeHHJI ITOJIOCaToro pacTpa 

:a nysNp:oKo:aux :ao]topo;ItHNX xauepax RMeDT suaqeuHe cJie;nynmHe :aonpoca: 

I. HacxoJI:&Ro aqJqJeKTHBHo no;naBJI.RDTCH MHHuae cJie]trl? 

2. IlpHHI.tJIIIKaJI:&Ha ':: JIPl ITOTepH ITOJIOlJHHN C:BeTOBOI'O fiOTOKa Ha 11ITOJIOCa

TOU" pacTpe? 
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3. CYmeCTBeHHH ~ Heo~Hopo~oc~H :a oc:aemeHHH, odyc~o:a~eHHae 

noAocaToa cTpyRTypoR pacTpa? 

4. Jloeo .zm odecne'tiHT:& npH Hcno~:&so:aaHHH "rroJIOcaToro" pacTPa 

~OCTaTOqHO UaHHa ~H H Tpe6~euHR ~~H CHCTeMH aBTOMaTHqeCKOI'O 

HSMepeHHH KOHTp&CT HS06p&~eBHH C~e~o:a? 

5. ITpe~~HBAaeT nu 3TOT pacTp aecTKHe Tpe6o:aaHHH Ha opHenTaUHD 

IIOAOC no OTHomeHHD K AHHHH daSHCa? 

B xo~e nePBOR pa6oTa xauepa B-2 6anB rroAyqeHa ~TOrpa~HH 

c~e~o:a KOCMHqecKHx qacTHU, qacT:& HS ROTopax rrpe~cTaB~eaa s~ec:& 

Ha CHHMR&X. Ha 3THX CHHUKaX HMeDTCH TaKze CAe~a 3AeKTPOHOB, 

noAyqeHHHX IIpH 06AyqeHHH Kauepa HCTO'qHHKOM 0060 • EaqeCTBO 3THX 

rrep:aliX cparorpaq)Hili: HeBNCORO I'Aa:BfiHM o6paSOM HS-sa sarpHSHeHHOCTH 

IIOBepxHOCTeR CTeKO~-H~ADMHHaTop~B H 3~eMeHTOB pacTpa. 

flo 3THM ~Torpa~HHM B~HO, "'TO Kauepa dana qyBCTBHTe~:&Ha 

no :aceuy o6~euy. 

BH~o, "'TO Ha CHHMKax IO-I3 C~e~N KOCUHqecRHX qacTHU He 

HMeDT MHHMNX ltS06paJtteHHR. Ha CHKMKax 14-15 BH~N MHHJlBe CAe~l:l, 

HO oTqeTAHBO BH~HO, qTo MHHUHe OAe~N SHa'tiHTe~:&HO 6~e~Hee. Ha 
BUA,Hbl 

~oTOrpa~flX I6-I7-c~e~a xax H~ pacTpou, TaK H Ha~ sepxa~ou 

llpH 3TOU qeTRO B~e~RDTCH UHHMN~ HSo6paEeHHH qaCTH CAe~OB, paCIIO~ 

~OEeHHOR Ha~ sepK&XOU. ~KTH'qeCKH, HX KOHTpaOT O~HHaKOB. 

Ha q>oTOrpa(pHmc I4-I5 BH~N cAe~!i qacTHU Ha)l; sAeMeHTaMH pacTpa 

C IIOJIOCaMH, paCIIOJIOEeHH&MH IIO~ yr~OM K OCH Kauepa. ~HO, 'qTO 

,KsueneHHe mJtp:aHa rroJioc: Ha I3% ( cos 300) 

He rrpHBeJIO K IIO.RB~eHHD Sa.MeTHOI'I) UHHUOI'O HS06pa.EeHHR. 
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PaccuaTp~masr H3o6paxe~msr o;n:aoro H TOI'O lite cJie;n:a, qacT:& 

KOToporo o6pasoBaHa pacceHHueu cBeTa OT sepxaJia 6es nonoc, 

a ;npyrasr qacT:& - oT "noJiocaroro" pacTpa (pHc. I6-I7) MoltHo 

saKJIDq&T:&, 'ITO noTeps CBeTa aa qepaux no~cax pacTPa ae npHBo

;ztHT K saueTHOMy OCJia6JieHHD H30dpallteHHR CJie;zta. 

TaKHU o6pasou, H3 aaaJIHsa noJiy'!eaaax ~Torpa@HH UOlltHO 

c;n:eJiaT:& cJie;n:YDmHe BNBo;n:u: 

I. "IloJiocaTID1" pacTp o6ecne'lHBaeT saaqJITeJI:&Hoe no;n:a»Jie

aue WHHNHX H306paieHHH CJie;ztOB. ilpH YCJIOBKH o6ecne'!eHHH Heo6xo

;ltHNOH liHCTOTH ropH30HTaJI:&HOI'O CTeEJia-HJIJIDYHHaTopa KauepH H ny

Teu IIO;zt6opa OnTHMaJIDHHX yCJIOBHH @QTOC~eMKH (nJieHKa,CBeTO~HJ!:&T

pH H ;ztp.) UOXHO ITOJiyqHT:& @OTOI'p~@HH CJie;ztOB qaCTHU HyxHOI'O 

KaqecTBa, 6e3 UHHMNX H306pallteHHa. 

2. lloTepsr IIOJIOBHHH CBeTOB,)I'O ITOTO:Ka He .f.tBJIJieTCH onpe;zteJIR

D IIUIM lflaRTopou KaqecTBa CHHMKOB ·~ Kauepu. EoJI:omasr qacT:& <Ix>rorpa

IPHH noJiyqeaa B pelltHue: 

saepi'HR BCITiiliiKH :ID-12 ;ztllt.; 

OTHOCHTeJI:&HOe OTBepCTHe ·- !/27; 

nJieaKa usonaaxpou THn I5- IOOO, «aeTO'lJBCTBHTeJI:&HocT:& 

!300 e;n:. meT 0,85. 

3. "liOJIOCaTmi~ pacTp He IIpe;zt~.f.tBJI.fieT XeCTKHX 'fl)e6oBaHRR 

It OpHeHTaUHH DOJIOC OTHOCHTeJI:&HO 6a3BCa C~eMKH. 3TO HanReTCH 

CJie;ztCTBHe:U: TOI'O, 'ITO IDHpHHa IIOJIOC o6paTHO npOIIOPUHOHaJI:&Ha 

KOCHHYCY yrJia HX IIOBOpoTa OTHOCJtTeJ.I:&HO OCH KauepH. 
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B 3aKnDqeHHe, aBTOpH BapaxaDT O~aro~apHOCTD r.U.CTAIDKO

BY' sa pa6oTy aa nepBwc 3Tanax c::>s;naHH.R: ycTaHOBRR B-2, COTPY:ll

HMKau nMTUJ M.M. PyCHHOBy, 3.1. nMBmKny H ;np. sa paspadoTKY 

H COS;llaHHe ~TorpaUMeTpHqecKOH ycTaHOBKH C TpoHHUM HMliY~DCHNM 

ocBeTHTe~eu ~~ ycTaHoBKH B-2, JOTPY:nHHKaM Rcc~e;noBaTe~DcROro 

HHCTHTyTa CTeKna B r.HOBHH Eop (~CCP) TOB. ~.CxoBaHKa, ~.Bo~p

EHK, P.3pyCTeK, COTPY:llHHKY Hcc~~~OBaTe~EOro HHCTHTYTa llo~H

rpa~HH (qCCP) TOB. H.ITepr~epy sa paspa60TKY TeXHO~OrHH H HSro

TOB~eHHe 3~eMeHTOB liO~OCaTOI'O p:iCTPa, a TaRllte Oo~DWOH rpynne 

CO TPY:llHHKOB Jia6opa'l'Optm: BNCO KHX ~HieprHH 0 O~e;llHHeHHO ro HH CTHTyTa 

~epHHX HCC~e;llOBaHHH, OKa3aBmHX HaM OO~DWYD liOMOmD Ha pas~~HX 

3 Tan ax pa6o TH H cpe;nH HHX 0 CO 6e:3:HO r. A. Kopo ~eBy, B. H. r~ymeHKO , 

B.ll.rpxropDeBy, B.H.~uasoBy, B.ll.CepreeBy, H.Ma~eK, H.B.lleqe

HOBY,' H.r.EopHCOBY, D.H. IllKOOHHJ. 

BHPIDOB H. M. 

EFJI RIIDB C.~. 

Bl:lCKOtnm C. 

3EPHIDI D .]l. 

KO 3Y'.BC Illffi 3 • B. 

1WIH I. 
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I. H.B.Eoryc~BCKHR, H.T. Eopsy~oB, B.H.BeKc~ep, H.U.BKp~oB, 
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UaTepHaHH pa6oqero COBemaHHH no TeXHHRe OY3HPbKOBNX Kauep 

(ly6Ha,8-II anpe~H !964 r.). 

Coo6meHHe OHfiH !3-4466, cTp.43, I969 r. 

2. a) 3.B.Kosy6cKHi, Y.Ma~a. 

ABropcKoe CBH;n:eTe~bCTBO CGCP i !60604. 

BD~~eTeHb J 4, !964 r. 

6) 3.B.Kosy6cKHi, Y.Ua~N. 

OHHH B-Il:>6, I963 r. 
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1. Ko~~eKTHB ocBeT~Te~R. 
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3. 06beKTI1B. 

4. CTe~no~K~n~~HaTop BaRyyMHoro Ko~xa. 

5. CTeRno-M~~~~HaTop Kopnyca KaMe~. 

6,7.0TpaxaTenbrei~ nonocaT~~ pacTp. 
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PI-Ic. 6. 

1. C\flepL-fl:~ecKoe aepKa.rro. 

2,3,4. 8JieMeHTI:i pacTpa. 

5,6,7. ]o~eMeH~. 

8. Kopnyc KaMePf:i. 



PHc. 7 

~~OCHHMOE llOBepxHOCTR llO~OCaToro pacTpa 

1~ ~ HSTyparr&Ho Be~aqaHH/. 



P11c. 

9. TIJieHRa. 

1 o •. PenepHHe KpeCTbi 

11 • T'JI aB Hort\ lta)l;p. 

·12. CJiyxe6HH!1 R~p. 

M f:fO 

8 . 

BHyTpeHHe:ro 

+ 

I 
;L 

8 

fO 

r 

OpL-ieHTI-IpOBaHKH. 

01 .02 ,03 ~ 0~- !'JiaBHNe TO~~ qeTcipex CHMMKOB. 

npoeR~~H onTHqecKRX oce~ qe~pex 

~oTorp eTpL-!qecK~X KaMep . 

M.P. - MeXaHRSM pac~HpewAH . 
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PHc . 9 

- 1. McToqHHK c BeTa. 

I 

1\ 
\ 
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3. 06beKTHBH ~ OT OK8MepH . 

6. PacTpoBHtt 

noBepXHOCTiiMLi . 

K - dB 
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PHc. 10 

C~e~ KOCMH~eCRKX QaCTH~ H~ pacTpOM C no~ocaYH, 

napan~eX&HHMH 6o~&mol ocH RaMeps. 

Ha XeBOM CHHMKe - O~H c~e~. 

Ha npasoM cHOKe - ,n;Ba c~e,n;a. 

MHHMoe Hso6pa&eHHe cxe,n;a, pacnoxo&eHHor.o cxesa, 

e,n;sa aaweTHo. 

MHH:Moe Hao6pu.eHMe npasoro cJie,n;a He o6Hapy:ateHo. 



PHc. 11 

Cne~ RocJOAecRoa llaCTKI:(fi B ~eHTpaJibHOA 

llaCTH RS.MepHo 

BBepxy - pacTpoBtd aJieMe 'r c H8ltJl OHBNllfi( nonoca.MK. 

Busy - pacTpOBHf! aneweHT c napa.rrJieJibHW4K OCH 

RaKepli TIOJIOCB.)G( q ' 



PHc f2 
Cne~ Koc~ecxoa ~ac~H~ H~ pacTpoM c napan

xenbHNMH ocH RaMep& nonocaYH H pacnoxoxeHHOM 

B HaH6oxee y~aneHHOi 0 MeXaHKSM& pacmHpeHHH 

BORe~ 



PHc. 13 
CXeA ~OCMH~ecKOI ~ac H~ H~ pacTpOM C 

BaKXOHHHMK R OCK KaMepH llOXOCSMH. 



PH • f'l. 
CHeA xocxaqecxoA qacTH~ a~ pacTpoM c 

HaKHOHHRMH K OCH K&Nep& fiOXOCBMH. 



Pac 15 

CXeA ROC~ecRoi ~aCT~ HSA pacTpOM C no~ 

XOC&YK nap&nHeHbBHMW 6onbmoA OCB RaMep&~ 

1. ~eiC~BHTeHbHOe K806paxeHHe. 

2. MHHMoe zso6pueHHe. 
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PHc. 17 

Cne~ ROC~eCRHX ~ac H~ H~ SepR&nOK H pac

TpOM c nap~nenbHNMW ocm KaMe~ nonocaMH. 

I t H 1. ~etc~BR~en&Hoe H YHBYoe mso6paxeHHH 

cneAa 1-i qacTH~. 
I 

2 H 2. ~e:LtcTBHTeJI&Hoe :a . MHHMoe mso6pueHHJI 

. cJieAa 2-:1 ~ac~HI.\fi. 
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PHc . 18 

1'. rr -4 ,u.enCTBHTeJibHOe H MHTIU40e HBoCSpaseHH.H 

I 
I4 2. ~eiCTBH~eXbHOe H MBHMOe HBOCSpa&eHHe 

2-A Kocoqecxoii llac~H:qs:. 



PHc. /9 

Mao6pa~eHHe cRe~a H~ noRocaTHM pacTpoM 

npKMepHO B HaTypaHhHyD Be~H~Hy. 


