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2. 

JIB a O.L1.ffiil OK£ JTitlTMO 

IIIII 

~TOPErMCTPMPY~mAJ1 AITITJPATYPA BO~OPO~HO~ ITY3NPhKO
B0~1 KAMEPbi JIB8 OJ/lJM "BK-4". 

Paa,n;eJI 1. 

TEXHJIF1E CKI1E TPE 1303AHI13: K 

PE KAMEPDI "BK-4" • 

rr. 1. vicxo,n;rme .n;aHHHe. 

1'.0 'T'QT'IT'lA.-"'rrrrrE CTJ'O'>::, AIITIAPAT.Y-.Ao:.· .l. l r.-' ·I :Jtl. '1 £\ ... /.l 

O,n;HO IIIS OCHOBHbiX YCJICBIIIti Ha rrpeeRTHpOBaHIIIe BO,D;O-

pO,D;HO~ rryantpbROBOPl RaMep:or "BK-4" COCTORJIO B TOM, l:ITO 

sTa RaMepa ,n;oJI:KHa paaMe~aT:oca B aaaope aJieRTpoMarHHTa 

JAK-3 -4 HJI:ft! MC-12. 8To ycnoBHe no cyi~ecTBY onpe,n;eJIIIIJIO: 

a/ ra6ap11TH :jloTorpa .. :J1iipyeMoro oc5'beMa rrys.orp:oRoBo11 

950 X 350 X 300 MM. 

6/ Bblc50p Cii1CTeMfi OCBell\eHI1H, a JilMeHHO aBTOROJlJIIII-

MaiJ;MOHHyto CLIICTeMY OCBeu~eHJII.ff RaMep.or BK-4 

B/ BbiCOTY ~OTOrpa~MpOBaHIII.ff RaMepbi 3K-4, a IIIMeHHO 

H ~ 1650 MM. 

rr.2. qiiiCJIO cTepeocm~MRon • 

.I(JIJl BOCCTaHOBJieim.ff npocTpaHCTBeHHOVr RapTli!Hbi, aa~_piiiR-

CliipOBaHH0£1: :tOTOr'paT·JiiqecRIIIM CITOCOOOM, ,IJ;OCTaTOqHO ,IJ;Byx 

CH11MROB, 11Haqe O,IJ,H011: CTepeonapbi CHMMROB. 0,n;HaRO, 11pli! 

,~OTOrpa:.J'MPOBaH11lli JlliiHelll:HbiX r'Jla)l;RIIIX o6'beRTOB, paCTIOJIO:ateH-

HbiX no,n; HeOOJlbilliiiM yrJIOM K JlliiHMJII Oa8IIICa CTepeOCROITIII-
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qeCKOrO lJOTOrpa~iMPOBaHH"q MvreeT MeCTO HeKO'l:Opa.r.r IIOTep.r.r 

TOqHOCTH onpe,IJ;eJieiUI.ff IIpOCT ?aHCTBeHJ.-IHX KOOp,lJ;VIHaT OcJ'beKTa. 

3Ta rroTep.r.r 'IOtiHOCTM o6ycJI JBJieHa oTqacTTII Tpy.n;HoCTbiO 

Orrpe,n;eJieHIIIR: Ha CT~peoCH11MK<:lX J~ByX ToqeK, COOTBeTCTBy-

IOfl\lilX O,D;HOJ/1 ITQOCTpaHtJTBeHHOli 1'0qKe, a QTqaCTM TeM 

1'aKTOM, qTO SHaqeHJii.ff O)J;HOJ1: MS KOOp)l;MHaT TO"ti:eR GTO:Cii 

JIWHJiHII 6y,n;yT MaJibie M rro,n;qac cpaBHHMble c omv.r6Ko~ 

MSMepeHliiJi. 

CJie,n; sap.r.rEeHHOM 1-i:aCTMI~ B rrysNpbRoBow KaMepe -

JIWHe~HHM oo'beRT c HeqeTKO BNpaxeHHo~ cTpJRTypo~ Bcne,n;-

CTB:vte He,n;ocTaT otlHo:lit pas pemmo[qett crroco6HoCTiti. no aToi1. 

np:vtqHHe, so MHorm:x nysHpb:r:OBNX KaMepax HatlaJIIII npa.R-

TMROBaTb rf'OTOrpar-¥:vtpoBaHTIIe OO'beMa Ha 'I'PM HJIM qerupe 

CHiiiMKa. 

ltlsBeCTHO HeCK OJlhRO fO'l oarrrrapaTOB ITYShlpbKOBNX KaMep 

B K OTOpHX periiiC'l'pan;:a.a C ol)I:['rm:J/1 rrpom:SB O,IJ.li1TC.ff Ha rpM 

CTepeoCHVIMKa. 06I:i"ti:HO, B 3~'.ft1X ~'OToarrrrapaTax IIpOliiSBO,D;Jii'l'CH 

~:floTorpa(!MpOBaHJiie Ha o,n;ey r JieHKY, npl!I :3TOM IIJIOCKOCTb 

IIJieHK11 /rrJIOCKOCTb Ra,IJ;p~B/ paCIIOJiaraeTC.ff napanJieJibHO 

HarrpaBJieHit1IO :1'•0TOrpatli'IpOB8HH.f. , T. e. napa.JIJieJibHO OIITlil-

qecKHM OC.ffM Tpex JOTOrpa·:y tleCKMX OO'beKTitlB OB. llO)J,OcJHOe 

paCIIOJIOJKeHHe IIJieHKr-1: B "T'0TOrparf'Jt1qecROM annapaTe TtiMeeT 

p~ Hey,n;ocJCTB, a VIMeHHO! 

a/ B IIpOCTpaHCTB 0 li'IS C 6pa'!KeHJi'lJA :pOT orpad;'JiiqecROW 

KaMepN ,II.OIIOJIHHTeJibHO BBO,JJ;Tt!'JC.ff OTpaJKaiOIL\aH IIJIOCROCTb, 

tiT 0 rrpeJKAe BCero IIpitiBO,D;L1T K yCJIQj:KB:eHMIO IOCTL1pOBOtiHI:DC 

pa6oT; 
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6/ pacnoJioJKeHMe Bcex c·repeoRa,n;poB /ooJiee ;rr.ayx/ 

HS. O)J;HOfJl ITJieHRe Hey;rr,oOHO )J;.l.ff npOCMOTpa, TaR RS.R 

BJleqeT He06XO)J;Il!MOCT:b JmOO cpO-:I'OROITHpOBaHM CHHMROB, JIH-

60 paapeaaHH.ff rrJieHRH, JIHoo cos,n,aHH.ff cneu;:t~·{HqHo1A npo

eKu;moHHott /npOCMOTpOBOM/ annapaTyp:cr. 

111CTOpMqeciUt CJIODJIOCh TaR, qTO B JIB8 nper.uzyrqecT

BeHHO IlplllMeHHeTCJ'i cpOTOrpacfJIIrpoBaHM:e C paaMell\eHMeM CTepeo

CHitlMKOB Ha OT;rr,eJI:bHHX nJieHKa:C •. 1!0 STOtt npMqli1He, B 

CHJIY Tpa,rr.MIJ;HM, li1 ,IJ;Jl.ff Me•rpOBOM BO)J;OpO)J;HOlit nyabipbKOBOJii 

RaMepH BK-4 6I::iCJIO pemeHo npLrMeHM·rb ·roTorpa1iipoBaH~e Ha 

.n.ae nJieHKli1. 

TpH CTepeOita.n;pa Ha )J;By.>: ITJieHKaX TpeelyiOT UICIIOJ!b

SOBaHM.ff ,IJ;Byx JieHTOIIpOT.ffltHbiX MexaHMSMOB! O,IT,Horo C npo

THiKKOJA Ha O,IJ;KH l-\ a)J.p H .n;pyporo C npOT.fDltftOH Ha ;rr,Ba 

Ra.,n_pa. 8TOT BapHaHT BJieqeT ycJIOJKHeHUie KOHCTPYKIJ;HH :flo

TOarrnapaTa. 

BoaMoxeH HHofll Bapit1aHT: qeT:crpe Ka,n;pa Ha .n;ayx nJieH

Rax. B aT oM cJiyqae, o6a JIE:HT onpoT.ff11lliHX MexaaaaMa 

z,n;eH·.rzqHH, HO pacxo.n; nJieHRM BoapacTaeT Ha 1/3. 

,!l;JI.ff Cf,OTOrpa:f'HpoBaHM.fi RaMepH BK-4 6biJI npMH.ffT HMeHHO 

3TOT Bap:vraHT: qeTHpe :tta.n;pa - CTepeoRBapTeT Ha 

,n.Byx: nJieHKax. 

Ilpli1 3TOM )J;OITOJIH:&ITeJibHHM coodpaJKeHHeM B ITOJ!bSy 

c.n;eJiaHHoro BHoopa rrocJiyJKHJio cJie.n;yvrqee: )J;JI.ff Ka~oro 

Ka.n;pa onpe.n;eJieHHM ooJiaCTb ·!,oTorpaq,mpyeMoro o6'beMa aR

paHHpyeTcH OJ!MROM MCTOqHHKa CBeTa OT samHTHliX CTeROJI

-HJIJ!IOM:&IHaTOpOB RaMepN, I103TO}JY He06XO)J.MMO HMeTb B08M03:

HOCTb BHOOpa T8.FO:V£ CTepeonapH Ka)J.pOB, Ha KOTOpO:fA 

MHTepecy~~ee HaC COdHTMe 0~0 dN MS06pa~eHO IlOJIHOCThD 

M pacnoJI01KeHO OHJIO 6H oJiarcrrpHHTHHM o6paaoM. QqeBM)l;HO, 
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T.ITO ITpTI! Tpex K~pax B08MOJitHO COBIT~eHHe ,D;Byx H&npiiHHO 

CTell'!: HeclJiarorrpTI!HTHOe paCITOJIO!teHMe CJie,n;a OTHOC!IITeJI:OHO 

6aaHCa 0-oTorpa:tMpoBaHliUl M 3l:paHHpOBita T.laCTIII C06HTMH 

CiJIHKOM. 

llpH 

rorrp!IIRTHOH 

qempex cTepeoR~pax 

CTepeorrapbi CHJIIMKOJI 

B08M01ItHOCTb BHoopa CiJia-

B ,n;sa paaa Bbiiiie, 'tleM 

B cJiyqae Tpex Ka,D;pOB: meeT!· CTepeonap BMecTo Tpex. 

~OITOJIHJIITBJ!b~M Tl! Ba:'ltHI:irM apryMeHTOM B ITOJI&ay 

'tleT:orpex CH~MKOB CJIY~T TO CICiCTORTeJibCTBO, liTO B 3TOM 

paaMelf(eHH.ff ITJ!t:,CTKH B pa6oqeM o6'beMe 

oea MepTBbiX 80H /He]lOTorpa··fri!pyeMI:IX/ pemaeTCH 

ropaa.n;o npoa~e, HeJKeJIM B cJiyqae i 10TDDpa::pHpoBaHTI!H Ha 

TpH Ka,n;pa. 

n.3. illTI!pMHa ITJieHKH. 

K MOMeHTy BHOOpa ITJIBHK~ ,D;JI.ff KaM~ptl BK-4 /1061r./ 

B CCCP cepH~Ho B:orrrycKaJIHC& 

mMpTI!Ho.li1: 35 H 80 MM. KpoMe 

HeCTaH,n;apTHa.ff ITJieHF.a mHpTI!HOM 

rrepjlopHpoBaHHHe rrJieHRH 

B Jl38 TI!S CTaH,n;apTHOM ITJieHKIII 

llpTI!MeHeHIIfe nep1Jop111poBaHHo:tt 

KaMepCI HK-4 MCKJIIOT.JaJioc& TeM, 

TOI'O, B Ji88 npMMeHHJiaCb 

63 MM., lii8I'OTaBJITI!BaeMaH 

illli1pTI!HOti 

rrJieHKlii 

liTO B 

190 MM. 

mM pi1H olli 3 5MM ,n;JI.a: 

3TOJI MaK-

CTI!MaJibHO B08MOiKHbi:&f MacmTa6 :fOTOrpac}\tipOBaHTI!.ff COCTaBJIHJI di 

24/400 tv 1/16,6 • ~CJITI! JKe BBeCTM IIOJI.ff Me:lll:,!l,y I{~pOM Jill 

rrepiJopa~e:fk, TO peaJibHbi~ M8CWTa6 foTOrpa,tMpOBaHKH CTaJI 

6:or efl\e MeH:ome rv 1/20. .II18BeCTHO, tlTO OITTL'!MaJI:O~~ MaC-

mTa6 (poTorpa-p:utpoBaHTI!H KaMep ne:amT B TI!HTepBaJie 1/10 -

~ 1/15. 

TaKHM o6paa OM, 

aJI:OTepHaTMB e : 63 MM 

BOITpOC 0 BH6ope IIJieHKTI! CBeJICH 

MTI! 80 MM. IIpMMeHeHTI!e rrJieHKTI! 

K 
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nrn:pL'IHO:tl 63MM CYJIIt1JIO 6onee a:EtOHOMHoe ee pacxo,n;oBaHure; 
\ 

IJJieHKa illVIpi1HOJ7r 80MM CTSH)k· pTHaff • I1ocJie)J.Hee Oc5CTO.ffTeJih 

CTB 0 .ffBIDIOCh pemaiO~qUIM VI )J;JIH TOTOrparf'MpOBaHIDI KaMe per 

BK-4 6I:ina Bhi6paHa rrepcpopitipoHaHHaa nneHKa mt-tpaaoA BOw. 

IlpHMeHeHJile 6onee mJIIpOKO~[ nneHKH rrpe.n.noqTvrTeJihHO 

no )J.ByM coo6paxeHHflM: 

a/ )J,JIH CHYIMKa He ItiCIJOJ.:h3yeTCfl HSH60Jiee )J,ex,opMmpy

eMa.ff llaCTh ITJieHKLi /B <>RpeC'J'HOCTVI nepcpopa:qRVI/; 

6/ B03MOJKHO VICIJOJib30BaHIJ:e ITOJie~ Me:ill:,lzy CHMMKOM R 

nepcpopa:qureti ,IJ;JI.ff BrretiaTHBaHVIfl cny.xeoHot1: IttHcpopM~IDti. 

n.4. 06'beRTVIBI:l. 

Xopomo RSBeCTHO, qTo Ht:.anyqmee KaqecTBo floTOCHHM-

KOB )J,OCTYiraeTCH TIOCpe,n;cTBOM 06'beKTHBOB, cne~VISJihHO pac-

cqHTSHHI:lX )J;JIH )J,SHHI:lX KOHKpe~nmx YCJIOBVIt1: ~OTOirpafi-ipOBaHmt: 

PaapaooTKa Iti RaroToBJieHI-ie cr eu;aaJibHI:lX oo'beR··'VIBOB oc5I:lqHo 

Tpe6yeT 2-x - 3-ex neT. Cca.n;aHvre RaMepl:l BK-4 nnaHR-

poBanoch B M8.BCitiMaJibHO ROpO~RJ..te CpOKH. ITo STOM rrpKqH-

H~I:iJI o pemeHo npVIMeHitiTb B R aMepe BK-4 roToBHe o6'beR-

TTtiBI:i. 

.n.nn BHoopa oo'beRTMBoB HBvrnurch 

Tpe6oBaHHH: 

a/ MacmTa6 

6/ BbiCpTa 

:}JOTOrpa~HIJOBBHRH /".; 1/10 

toTorpa~·I-ipoBaHlii.ff !"- 1 500 MM. 

B/ yron rroJI.ff apear-t.a: OC'beRTl1BOB 

0TClO)J,8. CJie)J,yeT, liTO Cl!OI\JCHO€ paCCTO.fiHRe Oc5'beRTRB OB 

)J,OJI~HO 6HTb OKOJIO 150 MM. 

)J;JI.fi :f·OT orpa.~ritipOB aHH.ff ItaNepH BK-4 

npo~eccopa PycHHOBa M.M. OHJH1 BhiC5paHH 

cap-rinaaMaT 2T" c toKyCHI:lM paCCTO.ffHMeM 

no 

oo'beRTliiBH 

150 MM. 

"Pyc

yr-
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n. 5. CTeRJia-It1JIJIIOMI4HaTopbi. 

C :o;eJiblO YCTpaHeH:£i.FI BJIJiii.1HliH1 OTITl!Il:leCKltlX He O,IJ;HOpo~

HOCTei ~AROrO BOAOPO~a Ha XOA CBeTOBHX nyl:le~ B npo

Me:atyTRe Me:JEJzy toTorpa·-fMpyewM o6'beMoM l!I OO'beRT:£1:Ba.MK, 

ootJIO pemeHo ocyll\eCTB:.i'rb Kaw;py BK-4 c oonhm:viM cTeR

JIOM-MJIJIIOMMHaTopoM, orpaHWl:IMBal)T~YIM ~OTOrpafMpyeMOitt OC5'beM 

RaMepbi no nepeAHeMY nJiaHy -~oTorpa~KpyeMoro o6'beMa. 

B RaMepe BK-4 'TJOTorpafupoBaHYie pa6oqero o6'heMa 

OCYUleCTBJieHO qepes TpM TIJIOClCODapaJIJieJibHHX OTITl!Il:leCI-tMX 

c~:reKJia: 

a/ CTeRJI o-JttJIJIIOMVIHaT op K:Qpnyca I'aMepH 

6/ CTeKJIO-MJIJIIOMIJIHaTOp BaJ:yyMHOI'O RO:tyxa ItaMepi:i 

B/ aBapMt1Hoe cTeKJIO-HJIJIB)MlfiHa•rop, pasMe[\aeMoe Me.7!\IlY 

~BYM.FI YK a~ aHHI:iMH BHIII e CT eKJI HMM • 

A.BapTIIiliHoe cTeKJio npe,rrycMoTper-:o c :o;enbiO npe~oxpaHeHM.FI 

CT€RJia-IiiJIJIIOMTIIHaTOpa BaRyyMHOro KOXJXa OT Op!:isr JKlll.IJ;ROrO 

B O.IJ;OPOAa B CJiyqae paspymeHl!Ir: CT eRJia-TILTIJIIOMMHaT opa !tOp-

nyc a RaMepr::l. 

B Ta6nM:o;e 1 npeACTaBJieEH CBe~eH:vi.FI 0 cpeAax, 

paaMe~eHHHX B RaMepe BK-4 :MeJK)J;y o:J'beKTMBaMUl M aa.n;HHM 

nnaHOM .fOT orpa:f.Ji'IpOB.BHH.fl: T 0Jlll,11Hbl, TIOitasaTenM npeJIOMJl€HMmt 

Jiii T OJIUVAHI:l, peAJcyipoBaHHI:ie R B 03JJ.YXY • 

KoHcTpyRTTIIBHo, B KaMepe BK-4 BnoJIHe C5Hno 6H BOSM9 

MOJKHO OCyll\eCTBI4Tb CTeKJI 0-:wiJIK•MJiiiHaTOp BaRyyMHOrO KOJKYXa 

JIMOO B BH.IJ;e P.FIAa CTeKOJI HEOOJlbillOrO pasMepa, ycTaHaB-

Jil!IBaeMhiX rrepeA 05'beRTMBaMJiii ~ KOJIJieRTYIBOM OCB€TMTeJI.FI, 

JIMoo B BRAe e.n;MHoro oonhmoro cTeKJia-MJIJIDMl!IHaTopa. ~JI.a: 

RaMepbi BK-4 OI:iJI BHOpaH BTOfOt1 BapHaHT 

JI o no HMJKecJie,n;yiOil\VIM coo or= a:ateHM.FIM. 



s. 
T aoJIR:u;a 1 • 

OIITlt11IECiffiE CPE)J;bi KAMEPbi BI\-4 /B rrpocTpaHcTBe oo'beKTa/ 

q.~oT ooo'.beKTMBOI 

cpe,n;a IIOKaSaTeJI:b T OJir.I\VI H a cyMMa II_[)MBe,n;eHHa.H cyMMa 
npenoMJieHTII.rr B MM. T OJI fJ+fil H TOJI~Ha np. TOJI. 

("/; d ~ztL djn., z:. d(&. 
' 

B03,IJ;YX 1,00 80 8:> 80 80 

CTeKJIO 1 '5163 50 1:30 32,98 112,98 
K-8 

BaKyyM 1 ,00 85 215 85 197,98 

CTeKJIO 1 '5163 102,26 317 ,'-26 67,44 '26'1 ,42 
K-8 

BaKyyM 1,00 1116,13 14:33,3:.1 1116,13 1381,55 

CTeiUIO 1 '5163 102,26 1 5;35, 65 67,44 1448 gg 
K-8 

, 

XTII,D;KMM 1 ,092 137,6 16'"3 ? :-. , ..... ::::> 1'2o,Ol 1575,00 
B o,n; op o.n; 

IIJIOCROCTb H aB e ,n; e >ITII.ff 

XM,IJ;RTI!Pi 1q092 162,4 18:35,65 148,8 1723,8 
B o,rr. OEo.n; 

pacTp - .IJ.HO paoo-qero oo'beMa ::taMe pot - 3 a.II;HTIIM IIJISH 



OTKJIOHeHII!e OT TIJIOCROTiapaJIJieJib:-IOCTftl KJIHHOBiti,II,BH. B 
peaJibHiiX ycrroBIII.FIX BSa.JiiMHa.FI opMeHTa.IJ;:vi.FI cTe:KoJI-TtiJIJIIOMMHaTo-

pos M rJiaBHiiX HanpaaneHMti f::>1' orparj-MpoB siDI.FI ocyrn,ecTBJI.FI-

eTc.FI C Hel\OTOp:tlM ,II,OTIYCKOM. ]o 3TOM Tipi!It!"UIHe CJie,rr,yeT 

Ct!HTaTb, t!TO I'JiaBHbie HaTipaBJI8HJiUi :}JOTOrparr-RpOBaHM.fi npH 

rrpoxo.:r.,n;eHRM ttepes HaKJIOHHYIO riJIOCKOTiapaJIJieJibHYIO TIJiaCTIIIH-

Ry npeTepneBaiOT napaJIJieJibHHi1 C,II,Bftlr Ha BeJIYitt:vnzy .6 

a np-ur npOXOJK)J.eHJiiiii ttepes KJUHIOBM,II,HYIO ITJiaCTJlHKY 

npeTepneBaiOT cMen,\eH:vte Ha yroTI { • L1 11 f B 

npe,IJ,IIOJIOJlCeHitiJ/1 MaJII:i[X yrJIOB HatOIOHa III KJI:lt.1HOB11,IJ,HOCTIII 

I 1 I 

r - ( 11-1)£ 121 

cl- T O.JIU\VIHa IIJiaCTLiHKIII 

f2, - noKasaTeJib npeJioMJieHLf.H cTeitJia 

cf- yroJI HaKJIOHa IJJIOCKOTiapaJI,JieJibHOW IJJiaC'r11.HKlil 

yroJI rrBJJ,eHTii.FI 

tJf - yroJI npeJioMJieHM.FI 

[' - yroJI Me~y rpaHHMH C'l.'eKJia-wrJiroMMHa·:r: opa. 

B cJiyttae F.aMepbi Bl{-4, HanpMMep, HaKJIOH cTeKOJI Ha 

20 ceKJH,IJ, rrpv.me,.o,eT K CMeLqeEVIIO rJiaBHHX HanpaBJieHlilfi! Ha 

0, 01 MM; ·:raitoe :K.e CMenteHrl!e IJ oJioJKeHliiM rnaBHDIX HarrpaBJie

Hlilflr :f;OTOrpa~rRpOB aHH.FI B TIJIOCI~ OCTM HaBe,n;eHM.ff /TotteR Ha

,JJ;Mpa/ BHSOBeT RJIMHOBii'I)J,HOCTb CTeKJia-ItiJIJIIOMlilHaTopa BaKyyM

HOf10 K01Kyxa scero B S ceRy:r::.rr,nr. 



1 o. 
EcJIM rrepe,n; o6'beKTfliBaMM 1poToarrrrapaTa cToMT e,.n;flJ:Hoe 

CTeKJIO-HJVliOMlil.HaTop, TO CMel!J.8Hi15I BCeX 'tleTbtpex rJiaBHbtX 

Han paBJI eHJIIM toT or pa-r,I1 pOB aHHfl ·3 ITJI OCR OCT I1 HaB e,.n;eHM.f:i 

ITo'tlei~ Ha,n.Mpa/ KaK sa c'tleT Har-t.rroaa aT oro cTeiora, TaR 

11 sa C'tleT ero RJIJi1HOBJii,Il;HOCTJi1, OR.a:atyTC.f.I paBHbiMH ITO 

aoCOJIIOTHOI/l: BeJIIII'tlMHe Ji1 Han pasJieHliiiO. t:cJili1 JR:e nepe,n; Ka.JK-

no a6COJIIOTHOM BeJIJII'tlVIHe IA no HarrpaBJieHL1IO, T.e. li'ISMeHflT-

C.f.I daswc.HHe pacc•ro.r.rHJIIH MeJ?.)J.Y ·ro'tl:KaMIII Ha,.n;Mpa, Me:tii,Il;Y 

npoeKI.J;VIHMlil rJiaBHbiX HanpaBJieHMiA: ~OTOrpairMpOBaH~IJ:.ff Ha IIJIOC-

ROCTh HaBe,I\eHli1.f.I B Kffi/Iepe BH"-4. 

Ws JIISJio:iKeHHoro cJie,I\yeT cephesHoe rrpeVIMy~eCTBO 

e,.n;lilHOro CTeKna-MJIJIIOMEHaTopa DO cpaBHeHJiliO C HeCKOJihK11M11 

HeSaBMCVI~MJII CT8KJI8MM-flJ:JIJIIOMJi1H8TOpaMM. 

n. 6. MacmTa6 :f;oT orparfHpcB aHMJI. 

Macmiao ~f'OTorparyMpOBaHYr.ff mH KaMepbi BH-4 ,.n;JI.ff IIJIO-

CKOCTL'l HaBe,I\eHLIJ:.ff TipLII S~aHHblX SHa'tleH:W.ffX BbtCO'l'bi ::fOT orpa-

rfJA:pOBaH'"A.ff H 11 :fJo:KycHoro pac CT OJIHM.ff C'beMO'tlHoro oo'beKTIII-

Ba ltr onpe,.n;eJIJieTCH O,IJ;HOSHE.'tlHO: 

VYJ := 
H 

Bon poe 

j,r 
-----------..-- ::: #- j~Pv 

00 OIIT11M8JihHOM 

150 
---·----------- = 

1575 - 1 !50 
119,5 Is I 

poBaHM.ff l{8;viepbi B1{-4 OC'raJIC.ff OTRpbtTHM BB11,II,Y CJIO"IHOCTM 

y'tle'I'a cooTBe•rcTByrati\:VIX ~i;aKTO.f.JOB. O,n;Hmco, BbiopaHHoe saa

'tleHMe MacrnTa6a ~'OTorpa~~·HpoBaHJti.ff ..n;n.rr RaMepbi BK-4 JieJKJA'l' 

B li1HTepBaJie SHa'tleHM!I.I: MaCmTa\)OB toTorpa,j·MpOBaHH.f.I, IIpMMe-

HJie~x B ML1pOBOM 

KPYTIHbiM sHaqeHMfiM 

rrpaKTIIIRe, TII pacnoJiaraeTcJI 

MacmT aoa t~oT orpacf'M poB aHIII.ff. 

R 
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Ilo.n; on·ritiMa.JibHbiM SHatieHitiEM MacmTa6a cpoTorpa.fMpoBaHM 

llOH*MaeTCH TaKOe SHaqeHMe, npM KOTOpOM ,n;oCTMraeTCH 

KOMTipOMitiCC TaKKX TpeooBaHiti~, KaK, HallpitiMep: 

a/ cTpeMneHHe K y~yqmeHM~ paapemeHitiH Ha n~eHKe 

nyaapbKOB Iti HHTepaanoB Me~ HHW1 HaHMeHbmero paaMepa, 

T • e • CTpeMJieHHe It -f'OTOI'pa:r:lilpOB aHJIIIO C~e,n;oB B HaHc50Jiee 

paHHeJi! CTa,D;MJ.1 liiX pOCTa; 

6/ CTpeMJieHitie R llOBHIDeHMIO TOq'HQCTM BOCCTBHOB~eHM 

npocTpaHCTBeHHo~ Mo,n;e~Iti c~eAa qacTiti~; 

8TH TeH,n;eH~MW BJieKyT yBeJIJIIq'eHJi'Ie MaCmTaoa 

(~'OTorpa:fiiipoBaHitiH. Ho aTliiM TeH,n;eHIJ;HHM npoTIIIBo-

CTOHT 

B/ Heooxo,n;:v.tMocTb yae~Jiiqeawa HpKoCTiti H paaMepoB 

HCTO'tlHHKa CBeTa UpW COKpa~eH~H ,D;~HTeJibHOCTiti CBeTOBO~ 

BCIIHIDRH; 

r/ He06XO,D;MMOCTb llOBHIDeH~R TpeooBaHitiM It CHHX8HMIO 

fOHa sacBeTKTti, 'tlJA:CTOTe KB.Mep:i; 

,n;/ CTO~OCTb n~eHKH;. 

Heoc>xo,n;ItiMO SaMeTJA:Tb, qTo nporpecc KaqecTBa nJieHoK 

/nOBHIIIeHitie paapemaiOn:~ett CllOCOOtiOCTlii Itt qyBCTBHTeJibHOCTH/ 

H CHJA:JiteH:tJre RX CT OIIIMOCTH, a TaRKe ,IJ;OCTl~}KeHMH B paapa-

60'1Ke C5oJiee COBeprueHHbtX He~: O'~HHROB CBeTa MOryr:r.' C,IJ;BH-

HYTb SHaqeHitte OllT!ifMa.JibHOI'O MaCIIITaoa fOTOI'par;·apoBaHJ4fl 

TOJibKO B CTOpOHY C5oJiee I<pyn:U:iX Macm•tadoB. C STO_Jli 

T oqp;:Ji1 apeHaa, BHo op ooJiee RpynHoro MacmTa6a :f;oTorpa-

c'f'MpoBaHYIH npe.n.noqTiliTeJieH BBitiAf yKaSaHHO_f..i nepcneKTli1BH. 

IT.7. KoMIJeHca~HR ,n;IIlcTopcm. 

PaooqH(ii oe5'beM nysHpbRoaoli RB.Mepa BK-4 oT,n;eJieH oT 

0~oToa:gnapaTa TlteM.a: llJIOCEOIIaPaliJie~bHhiMIII CTeR~aMV! C CyM-
MapHOM ~O~~ItiHO~ OKO~O G0U MM. 
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n.8. EaaYic ljloTOC'beMRJit. 

06biqHo, B JIISBeCTHI:iX KaMepax 6aSJIIC cpOTOC'beMRJII He 

npeBHmaeT paaMepa mHpHHH KaME~ pH. OTO o6yCJIOBJieHO TeM, 

qTo npH aTOM o6ecneqHBaeTca noJIHoe .:r-oTorpa~~'MpoBai-m:e 

paooqero 06beMa RaMepH Ha Ra~~M CHHMOR. flCRJI~qeH.Yie 

npe,n;cTaBJIHeT 24-ex JIJitTPOBM nponaHoBaa RaMepa Jl38 011ffi1 

I 1 I, ~oTorpaii'ipoBaHHe B RO~~opo:0: ocy~eCTBJifieTCfi C 

6aS.YICOM 300 MM. , B T 0 B peM.H RaR ill.Yip:VrHa RaMepbi COC-
. . 

TaBJIHeT 280MM. 8To oc5cTO.ffTeJihCTBO cBRSaHo c TeM, qTo 

)l.JI.ff :}loTorpa')iiipOBaHH.ff yRaSaHHOit KaMepbi 6WI TipHMeHeH 

roTOBHt-1: foToannapaT. 

B CJiyqae, Ror,n;a 6aSJIIC t-.oTorpa·T·iiipOBaHJit.ff OOIIh!lle mH-

p.YIHbi RaMepbi, HMeeT MeCTO 8RpairnpOBKa qaCTM :poTorpa-

1itipyeMoro Oc5beMa, npi1JieraiOrn_e:W R COOTBeTCTBYIOI~e:t1 60RO-

BOM CTeHRe. 

J);Jia 1.'0'rorpa--rii!poBaHYIH ItaMt~pH BK-4 BliopaH oas:vrc 

~OT OC'beMR.YI B= 500MM 6 OJihillHilr tlt~M m.Yip.YIHa RaMepii 3 50MM. 

8TOT BHOOp 6HJI oc5yCJIOBJieH, :~JiaBHbiM oopaSOM, pesepBHpO-

BaH.YieM BOSM03HOCTJit ycTpaHeHJitfl 6JIHI<a HCTQqflJitRa CBeTa 

OT CTeKJia-MJIJI~M.YIHaTopa KaMepH B CJiyqae Tip.YIMeHeHHfi ,D;JIH 

OCBe!l\eHJiifi KaMepH aCTMrMaTJiiqecJtOrO TIOTOKa CBeTa., napan:

JieJihHOrO B ceqeHHlii nepneH,D;YIR:TJIRpHOM ,!\JIMHe /Halii60JibllleMy 

paaMepy/ RaMepor a roMou;eHTpWIHoro B ;~;~:o: ceqeHHJII 

napaJineJibHOM ,D;JIMHe KaMepH ~ :~ /. KpoMe aToro, HMe~Tca 

ell\e ,II.Ba ,n;onoJIHJI!TeJibHOIX coo6pa:1KeHM.ff B noJihsy c,n;eJiaHHoro 

BHOOpa COOTHOIDeHM.fi illl1pHiibl RaMepH H oaSRCa :fOTOCb8MRit1: 

a/ yBeJI:vrqeaMe 

meHMe B/H c5aaRca 

6aa:vrca 10~COC'beMRit1 yBeJIItiqHBaeT OTH0-

0 
R BHCOTe pOTC'b81fRI4, T.e. BJieqeT 

JIISMepeHJitfi rJiyoKHHO~ ROOp,IJ;HHaTH; 

6/ OTHOC:v!'l 8JihHa.ff ':L oqHQCT b 143MepeHIIIR 
OTITMqecKOM OCJit OO'beKTMBa yxy,n;maeTCfl 

KOOp,D;14HaT B6JIJit
TIO Mepe rrpiii-
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6JII-UteHM 3THX TOtieR R OCR 06'beRTUI.Ba, Tal\ Kai< BeJIRtUi-

Ha OmR6KM Tt18MepeHLi.fl 11 IIISMep.HeMaE: BeJIUitiLI!Ha OK88btBaiOTC.fl 

CpaBHMWMH; B CJiyqae, KOr,JJ;a C)aSMC -T'OTOC'beMKM OOJibille 

IDYipitiHH KaMepi:i yRaSarH1de OJJia<!TYI nJIOXOPl OTHOCLiTeJihHO:et 

TOtlHOCTli1 LiSMepeHM.fl ROOp~HaT 8B·:rOMal111:tleCKVI MCKJIIOqaiOTC.R:. 

BenurqMHa aKpaHmpyeMoJ!t ,n;JIH o,n;Horo Ka)J;pa oonacTlif 

pa6oqero o6'beMa. I<:aMepH /no )~Hy/ cocTaBJI.A:eT ,IJ.JIH KaMe

phi BK-4: 

1 500 - 350 
---- ------------- 27 ;) e. 14MM • 
2 1575 - 126 

BTopoiii: npo,IJ.OJihHH:tit oasitic cpoTo<~'beMI<M BH6pa.H paBHbiM 310 

MM. no qlifcTo KOHCTPYK'.rLIIBHbiM c ooc>paxeHM.nM. 

0 
11TaK, ObiJIO pemeHO ocy~eCTBWrh :_-¥'OTrpatmpoBaHMe Ka-

Mepor BK-4 qeTbipbM.ff fOT OKaMepa.MM, pacnoJioJitei·UibiMM: B Bep-

mHHax oasMcHoro np.aMoyroJibHMKa co cTopoHaMM: 500 M 310 

MM. I4 OpL:teHTMpOBaHHhiMIIJ: TaR, qTO HaMOOJihlllM:tit oaSMC :po-
TOC'beMKLII nepneH)l;HKyJI.apeH Ha.L~I6oJihmeMy pasMepy paooqero 

oo'beMa KaMepH. 

B .n;ononHeHHe cne.n;yeT sru1eTHTb, 'tlTo III B cnyqae 

OCBe~eHIII.fl KaMepbi CTIJirMaTJilqecK11M nyqKOM CBeTa OOJiee Bbi

ro,n;HO MaKClllMaJibHoe sHaqeHTIIe nonepeqHoro 6aslllca cJ;oTorpa-

c 

KaMepbi C,I.l;BJ4r8JOTC.ff HS 

OTBeTCBeHHOf K~pa/ Ha 

6as:v1ca :-roTorna-~poBa-,_ 1 

CBeTa O'r CTeKOJI-UIJIJIIOMMHaTOpOB 

u:eHTpa..rr::,HoM qacTVI KaMepor /VI co-

Kpa~. 8TO OTHOCVITCH K TOMY 

cnytlaiO, Kor,n;a noBepxHoCTH CTI~RoJI opToroHaJihHbi r.JiaBHbiM 

HanpaBJieHJ.II.HM lfOTOrpa,1·MpODaHHH M He ITplilMeHeHbi Ra.Klife-JIJIJ:-

00 :vtHbie CTIOCOOii ycTpa.HeHJ!I.ff )JIHKOB. 
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n.9. BsaMMHoe pacnOJio:KeHMe -r;oToannapaTa, ocBeTIJITe-

JI.ff l7f C'J:leROJI-IJIJIJllOMJiUJ aTopoB RaMepbi JK-4 • 

ilpH OCBell~eHHLI! RaMepH TO'qellHHM I'!JIIJI mapoo6paSHbiM 

Ir1C'l'Oti:HHROM CBeTa LJ;eJiecoo6paSHC paCIIOJiaraTb CaM MCTOt:lHMR 

:Li!JI:vt ero JIISOC5paJKeHJ4e B IIJIOCRC CTH BXO,II.HHX 8 pati:ROB ~~.OT0-

06'beRTMBOB H B :o;eHTpe Melt,II.y HLIIMTII. fip:vi Ta.KOM paCIIOJIO-

IteHYIIJI ,II.OCTlilraeTCf! MIJIHIJIMaJibHa.Jl pa3HOCT b yrJIOB MeiK,JJ;y 

HarrpaBJieH:vieM OT nysHpbRa Ha ocBeTJIITeJib I4 HanpaBJieHReM 

OT nysbtpbRa BO BXO,II.HOM · spat:rcR· -'f'OTOO·~'bei\TliiBa, T.e. 

,n;oc'l'IJiraeTcJI 6o.Jiee paBHoMepHoe ocBetqeHVIe :KaMepH no 

oo'beMy. 

11o :rtrsJio~eHHHM cooe5pruKeHII!BM 6.biJio npVIHnTo pemeHMe 

pacnonoDTb B I\aMepe BK-4 RCJIJieRT11:B, B nnocKoCTH RO-

Toporo CTpOflTCH VISOOpaiKeH:viS Tpex TA:CTOt:lHJiiJ:ROB CBeTa, B 

IIJIOCROCT11 BXO,II.HbiX spat:rKOB 001:eKTVIBOB M Ha nepecet:reHMK 

,n;m:arOHaJie!Jr oaSMCHOrO np.nMoyrOJJbHIJIRa. 

0c5Ht:rHo, B Rm!jepax c Be.r;:xHliiM pacnonox~eHVIeM cTeKJia-

-ItiJIJIIOML1HaTopa, npitiHRTO HaRJIOHH oe pacrrono·KeHm:e rJiaBHoro 

CTeRJia-ItiJIJIIOMVIHa'J:opa. HaiUIOHOM cTeRJia-:viJIJIIOMVIHaTopa ,II.OCTM-

rae'l1Cf!: 

a/ ycTpaHeHlile ,TI,JI.ff O,IJ,HOfA: n:apbl: 'DO'beRTVIBOB /TIOJIHOe 

IJIJI1'I t:laCII1t:lHOe/ OJIMRa ItiCTOt:lHIIf:£<8 CBeTa OT CT8RJia-IDIJIIOMI1-

HaTopa 

6/ 

Tli! Ha 

KaMepH; 

cMeiqeame napoBoro nysup.H 

Rpai pa6oqero o6'beMa. 

III3 :o;eHTpa.JibHOM o6nac-

B cJiyqae reoMeTpL1Ir1 RaMe['bi BK-4 ,JJ;JIH noJIHoro ycTpa-

HeHYI.f:f OJII1R8 JtlCTOt:lH:t1Ra CBeTa Heo6X:O,Il;Ir1M HaR.JIOH CTeRJia 

-It1JIJIIOMHH8'l'Opa Ha yroJI 

B/ 4 + IL;~ 

-----------·----..--..... -..... I 4 I 
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r,n;e rll= b00 MM 

U:::. 350 M}.{ 

He =1350 MM - paCCTO~HMe OT MC~O~HH~a CReTa ~0 

c :1_' e1<:JI a,LH.JIJID~ ·IliiH a 'L· 011a /p erzy · r.tp oB aHH oe I. 
CxeMa Baa:vtMHOPO paCIIOJIO:KeHI~H 06beRTHBOB CTepeorrap:or 0 I 

,)' 11 CTe:KJia-HJIJIIOMl~HaTOpa 

KaMepB rrpe,n;cTaBJieHa Ha pHCYHJ~e 1. KaR BW,D;HO LIIS pH-

cyHRa, CTeKJIO C,Il.BHHYTO BtJOR, qTO a,D;3RBaTHO HaRJIOHY 

CTeKJia; np11 STOM Jiyq CBeTa 11.8 :viCTOl.iHVIKa CBeTa 

TIOCJie OTpa>KeHW.fi OT F.paff CTeJtJia-HJIJilOM!1HaTopa B TOqlte 

M RacaeTCH 06beRTYIBa 0. 8TO Rpru\Hee TIOJIOJKeHUie ~co,n;a 

nyqa. ~ + By-¥ 

I 
I 
I 
I 

tic 1 

I I 
J I 
I""; 
lj 

PtticyHoK 1. 

----lf---
0~ 
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Uia /4/ nerRo Bitl)J.eTb, ti1'o yHeH:&meHMe yrJia HaKJIOHa 

cTeKJia ,TI;JI.ff ycTpaHeHM.ff oJIMKa MoxeT Dtli' b ,n;ocTwrHyTo 

yMeHbilleHMeM BeJII1tiWHH 'JaaRCa cjJO'.rorpa:fli!pOBaiH1.fi, HO 3TO 

He)li.eJiaTeJibHO BB:vt,II,y yxy,n;meHJ/Lff TO't!HOC·I'I'I orrpe,n;eJieH:vtfl rJiy-

OitlHHOM Roop,rr,MHaTu. 

fiO)J;C'.raBJ.Lff.ff tili1CJieHHbie SI-Iat::eHM.H B :t·OpMYJIY /4/ Hax:o-

,JJ;li1M o( :;e a l"t +j 0,222 = ('\., 12t) 30~ Ha!tJIOH CTeKJiafiJIJIJIIOMM-

HaTopa Ha TaKoltt 6on:&mo~ yrolJ cep:&eaHoe ycno~HeHitle 

OHJIO pemeHO BOBCe OTKaaaTbC.ff OT HaRJIOHa rnaBHoro 

C1eRJia-MJIJI~Mli1HaTOpa. 

rnaBHHe HanpaBJieH:vt.FI ~OTOI'pa-r11pOB8Hltifl /OITTMtieCKitle OCJt1 

06'beKTit1BOB/ :u;enecoo6paaHO Opli'IEHTI1pOB8Tb OpTOrOHaJibHO IIJio-

CKOCTKM CTeKJia-It1JIJIDMit1H8TOpa It1, COOTBeTCTBeHHO, rpaHit1:u;e 

paa.o;eJia cpe,n; cTeKJio-Bo.n,opo,n;, c ':reM tiTOdbi Haoe!ltaTb 

HeCitlMMeTpMtiHOJA ~··p )J;JtlCTOpClii£1 B ITJIOCROCTJII 1i800paJKeHH.FI. 

B CB.ff3I1 C KSJIOXeHHH~ COOO'paxeHJt1HMit1 0~0 npitlH.FITO 

pemeHYie: 

a/ op1iieHTli1poBaT:& rnaBflli[e HanpaBJieHKH cpoTorpaijJIIIpoBa-

HJiUi OpTorOHaJibHO ITJIOCROCTflM CTeKJia-HJIJIIOMMHaTopa KaMepH; 

6/ CTeKJIO-JIIJIJI~MJIIHaTop B KOpnyce RaMepH paaMeCTitlTb 

6ea HaKJioHa; 

B/ ,TI;JI.ff ycTpaHeHM.fi rryanrp.a ITO,JJ; CTeKJIOM~:£.1JIJIIOMMHa'rOpOM 

HaKJIOHJIITb BCIO KaMepy :u;eJIMROM COBMeCTHO C MarHitlTOM Ha 

2 ° - 3 ° rpa,rr.yca OTHOCitlTeJibHO ropiiiS OHTaJibHOW ITJIOCROCTJII C 

IIOBOpOTOM OTHOCit1TeJibHO HanpaBJieHJII.ff ITJ't!Ka tiaCTHIJ;; 

r/ 6JIMKJII BHBeC'-L'H Jt18 u;eHTpaJibHO:Vt 80EH ::eaMephl ITOC-

pe,JJ;CTBOM yBeJI.vitieHH.fl oaa11ca 'TOT orpa·f·Jt1pOB aHI1.H 11 I1CITOJib80-

BaTb MaCKIII AJIH ocnaonetmn aTLJIX O'JII1KOB. 
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rr.l 0. PerrepHOie Mapini. BaaMMHB.ff opli1eHTaD;li1H. 

BoccTaHoBaeHIIIe rrpocTpaHCTBernroM: reoMeTpiiiH cne,n;a 

sap.ffJKeHHo:l/1 qacT:vt~ B rryaHpbKOBoJII r<a.M.epe 6aai1pyeTcJI Ha 

a/ SHaHMl/1 rrapaMeTpOB q10T orpaMMeTpi1qeCK:v!X RaMep /rjio-

ItyCHOe paccT oaHr1e KaMe phi, F.:oop.n;:vmaTH rnamrux Toqea, 'Rifl. 

.If-1i'ICTppci1a/; 

6/ 3HaH11li1 ROOp,IJ;MHaT aJieMeHTOB BHyTpeHHero OpMeHTM-

poBaHM.ff /penepHDIX MapOK toTorpaMMeTp:L{QeCKIIIX :KaMep/; 

B/ JIL1oo ToqHoM aHa :III:tJI pacrr ono;KeHIII.ff rpaHli1JJ; paa.n;e.rra 

Bcex cpe,n; B rrpocTpaHCTBe oo~eRTa :til rro:KasaTene~ rrpeno

MJieHlii.fl 3Tli1X cpe,n;, Jili160 TOqHOM SHaHli1li1 paciiOJIO:lKeH:tii.fl 

SJieMeHTOB BHemHero Opli1eHTI1IpOB8Hl7Ifl 

o6'beRTa; 

perrepHbiX Mapo:K 

r/ aHaHHYI BaaHMHoro pacnonoJKeHIII.fl rt~oTorpai'MMeTpHllec-

RIAX RaMep. 

B pea.JibHOJl.i: ycTaHOBKe oqeHb ·rpy,n,Ho o6ecrreqvt:r b c 

He06XO,II,MMOJA 'r oqHOCTbiO TOJII.qJA:Flli cpe.n, lZ[ u BSal/IMHOe pac-

II OJ! 01Ke Hl/I e vrx rpaHvru; paa.n,eJia. ITo aT oiii npli1qvrae oqeH:o 

BaltHO M:MeTb B pa6oqeM OO'beMe rrysorpbROBOJ7r RaM~,H perrep

Hhte Map:KM, BSaMMHOe paCIIOJIO,KeH:ae ROTOpbi:X li1SBeCTHO C 

He 06XO)J,M:MOJ!I. T oqHOCT bJO, TaR I\8R ITO M:SBeCTHhiM K OOp)J;ItiHa-

TaM penepHHX MapOR OO'be:KTa M01KHO OTKOppeKTilipOBB.Tb 

~OPMYHN Bbl:qJIIcJieHJli.fl rrpocTpaHCTBeHTlliX ROOp,IJ;JliHaT. 

Bcne.n,cTBHe BormeRsno~eHHoro ~no pemeHo ocyr.qecTBli1Tb 

B rrysup:oKoBow :KaMepe BK-4: 
a/ pe.rrepHOie MapRH rrpocT:r:aHCTBa o6~eKTa Ha rnaa-

HOM CTeKJie-ItiJIJIIOMIDiaTope Roprryca KaMepH /B IIJIOCROCTJII 

rpaHHqar.qei! c Bo,n;opo,n.oM/ III Ha .n,He KaMe phi, Ha aneMeHTax 

pacTpa /KOHTpOJibHble perrepa/; 

6/ penepHHe MapKlii IlpOCTf·8HCTBa MS o6paJKeHli1.fl Ha 

BHpaBHHBaiO~liiX CTeKJiax toTorp~~eTpliiqecRHX KSMep; 
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B/ SIIS"'KJ-P'U&~B .JKeCTRYD :fMRCaiJ;HIO BS aiiiMHOrO 

pacnoJioJR:eiDI.a: qeTNpex ·toTorpaMMe~·pHtlecRHX RaMep nocpe,rr.cTBOM 

JH!TOM TIJIHTH; 

r/ napaJIJieJI:&HocT:& rJiaBHHX HanpaBJieHJi!M cpoTorpa:IMpoBa

HH.ff /onTvrqecRI1X oce:ta tleTNpex ~~oTorpaMMeTpvrt~ec:r<HX RaMep/ 

sa cqeT ,rr.onycROB Ha o6pa6oTKY noca~oq~ noBepxHocTe~ 

JIIIJ:T OH TIJIHTI:io 

n.11. MapRli!pOBRa Ra~poB. 

B TOM cnyt~ae, Ror,rr.a ocyfi\E~cTBJI.fieTc.a: cpoTorpa:JMpoBaHHe 

CTepeoRa,rr.poB Ha )J.Be VlJIVl OOJiee TIJieHOK, OtleHb Ba~o o6e-

CTietlli!Tb H~eJR:HyiO HyMepaiJ;li!IO Ra,IJ.pOB • ~ls npaRTli'IRH 3RCIIJiya-

T8B;Iilli1 ,IJ.pyrliiX ycTaHOBOR JI38 6HJ:O Bbi.ffBJieHO, 'tiTO H~eJKHafi 

HyMepa:o;H.ff MO:KeT 6H!l:& o6ecnet~eHH B TOM cnyqae, Ror~a 

aa o6e riJieHKH BneqaTHBaiOTC.ff nc,Kas aHM.ff o.n.aoro R Taro JKe 

cqeTqHKa. ITpHMeHeHMe naparrneJI:&HbX ct~eTqMKOB :r<aK npaBMJio 

BJieqeT qacTNe C60I1 6es CaMOBOC:CTB.HOBJieHR.ff npa.BHJibHHX 

noRasa.Hiti:Iii. EcJIH aneqaTbiBaiOTca noKasaHI1.ff o,rr.Horo ctleT'tlHRa, 

TO B 3TOM CJiytiae MoryT 6NTb TOJibKO JIOitaJI:&HHe HapymeHMll 

HyMepa:qiiiM, HO 

:ttax: H noTOMY 

Bcne,o.cTBJi1e 

3TH HapyrneHM.fl 

He saTpy,D.HflJOT 

BhrmeRSJIOJKeHHHX 

-rli:I\CVIpyiOTC.fl Ha o6DHX TIJieH

I10I1C:Ka cTepeonap. 

eoo6paJKeHI1I'4 6aJio pemeHo 

ocyu\eCTBitlT :& Ha KaMepe BK-4 I:o~' orpaJMpoaaH:Iiie no:ttas aHlii~ 

O~Horo CtleTtlli1Ka O)J.HOBpeMeHHO HH o6e I1JieHRH. 

IlOMliiMO HOMepa I~a,rr.pa OHJIO npTII3H8HO u;eJiecooopasHHM 

BneqaTbiBaTb Ha TIJieHK'H HH.fOpMSD,liUO 00 YCJIOBH.f:IX TIOJiytleHH.ff 

CH.WMKOB C 1'eM, tiTOObi li'ISOe~aT:& HeOOXO~IfiMOCTH BeElT'H 

Tl~aTeJI:&Hble JKypHaJI:&HDie saniiiClii, U!UII'PJIIIJIJ HaTipiiiMep t CJie,rr.yiO-

U\YlO ItiH~topMaiJ;t-no: 
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a/ ,n.aTa 

6/ BpeMa 

B/ HOMep O~Ta, OOllyqeH~H 

r/ HaHMeHoBaHHe ycTaHOBRH 

pj 1-!MllYJihC nepBHtiHOM qaCTlil.~ 

e/ HanpaxeHHOCTb Marmll.THorc no.m1 

~rs.! ~a.BJIE;Hlle B 1\a~~repe 

11/ TeMnei)aTypa B Ra.Mepe 

K/ HOMep nJieHRH 

JI/ ~aMKHKH ~exypHoro. 

20. 

OWIO pemeHO paSMeCTit!Tb BCI<l BHmenepeqJticJieHHYD k'IH·i>OP

Ma~JID Ha cne~HaJibHOM np~e5opHOM MapRHpOBO-qHOM tq~Te /eM. 

pmc. 2/ m ocyrqecTBHTb toTorpa,.f:v::poBaHHe 3Toro rq~Ta Ha Te 

Jle nJieHKJd nocpe,n;CTBOM )I.OTIOJIHIII'I'E~JlhHI:iX 06'beKTL1:BOB, CHa6xeH

HblX iJOTOBaTBOpaML1. 11MeJIOCb B :HL-i)Jy, qTO qaCTb l.l\IIITa , 

n1)IIIMepHo 1/3, c qacaw III cqe~~q~ROM Ka,n;poB, :1JoTorpa(pl1py

eMas Ha oc>e nJieHKM, oc>ecneqMT HB;IJ.eiltHOCTb OT6opa cTepeo

nap. OcTaJibHble ,n;Be mpeTTti IqlllTa 6biJIO pemeHo :poTorpa"!I!Ipo

BaTh pas,n;eJibHO; C ~eJibiD OOJiee pa~I!IOHaJihHOflO HCTIOJibSOBa

HM TIJieHKM. 

n.12. CxeMa :]'OTorpali!IpoBaHU.fi KaMe pH BK-4. 

11s c>paHHB.ff ,II.JUI KaMe pH BK-4 cxeMa foTorpa.-tHpoBaHI!I.fi 

npe,n;cTaBJieHa Ha piiic. 2. 

1 pa6oqK~ oo'beM 

2,3 ,4, 5 - OCHOBHI:ie "<~empe 

6,7 ,IJ.Be OJieHKH 

msoc5paiteHo: 

KaMepH BK-4 

oe5'heJtTmBa 

8, g, 10, 11- qeTHpe IllS o6pa!teH1i:R 0·5'beMa KaMe pH Ha nJieHRax 

6 ut 7 - cTepeoRBap•reT 

12 - Mapx~poBoqHHM rrpi!I1opmi~ ~HT 
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13 '14 - ,IJ;OITOJIHliiTeJibHbie oo'beKTliLBbi, 

cpOTOrpa:}1tlpOB aHHH fi\liT a 12 

qacTIII ABC F ~ H ~YIT a 12 

"4:aCTL1 BCDE F ~ u~vtTa 12 

PacnoJioJKeHHe YIH:flopMaqHIII Ha nneHRax npe,n;cTa.:sJieHo Ha pmc.3. 

15 urso6paJKeHKe Ha ITJieHKE~ 6 

16 - H3oc5paJiteHli1e Ha nJieHRe 7 

17 MeCTOpaCITOJIOJKeH:vi.fi CTOIT-·MapOR 

18 MecTopacnonoxeH:vra HOMepa Ra,n;pa B ,IJ;BOIIIllHo-nos:a

:U.III OHHOM RO,IJ;e 

19 rJiaBHH:£1 penepHHtt Rpec~· BflYTpeHHero opureHTIIIpoBa-

ITpiiXO~eHL1.fi OIT'J:14:"4:eCROJ!r OCIII OO'beKTr.iBa 

20 III 21 - penepHHe RpeCTI:i BHJI'TpeHHero OpMeHTMpOBaHIIIH. 

BsaHMHoe pacnoJioJKeHwe rJiaBForo cTeKJia-IIIJIJIIOM11HaTopa 

KaMephl 31{-4 c 14-:0IO penepEHMYI KpecTaMJII BHerrmero u 

Opit1eHTli1pOBaHL1H JII qeTbipex BHpaBE:IIIBaiO~L1X /K~pOBHX/ CTeKOJI 

~iOToanrrapaTa Ka.Mepr:{ BK-4 B rrn~.He rrpe,n;cTaBJieHo Ha pPic. 4. 

3,n;ecb, Ha pRe. 4. rnaBHHe penE~HHe 

OpHeHTL1pOBaHI1:.fi 060SHaqeHf:i RaR 1-1 , 

KpeCTbi 

2-1 ' 3-1 

BHyTpeHHero 

III 4-1 , 

H. 13. 8KcrrnyaTaD;ROHHHe Tpe(oBaHJitri R ROHCTPYRIJ;liiYI 

cTepeocKOIIM'Q:ecROE'DB 1io:roB.RnapaTa O:I:K-BK-4. 

1. PaooTa B pacceHHHOM none MarHMTa Harrp.rrateHHOCTbiO 

500 ~ 1000 apcTe,n;. 

2. raoapliiTHHe orpaHR"4:eHHR. 

3. YrrpaBJieHHe pac5oToitt C~I{-31\-4 ,IJ;IIICTaH:u;RoHHoe c 

aJieRTPOHHoro nyn:oTa yrrpaBJieHKa. 

4. .iAHTepBaJI MeJK,Jzy CHL1MKaMv.: - 12CeK. ITpll! HOpMaJibHOti 

paooTe III 6 ceR. npH HaJia,n;Re. 



22. 

5. Pac5oTa BO BSHBOOTIQBHHX ycnoB~HX. 

6. C~rHan~sa~~ff 0 HOpManbHOM paooTe ~ aBap~~HOM 

COCTO.S:HDIIII. 

7. MJ.IIHIIIM8JibHbfe saTpaTH BpEMeHIII Ha nepesap.a:~Ry. 

8. EMKOCTb ttacceT . - 300 lJ:eTpOB. 

'it. )I.y6ni4poBaHRe ysnoB Cil'K-BK-4 c IJ;en:&IO 6b1CTporo 

ycTpaHeHM HeVICTipa.BHOCTeH BO BpeM.FI pa60TH. 

n.14. TipHMeqaH~.a:. 

Coo6paxeHIIIH, !IISJIO:ateHHI:le B HacTo.a:meM OTt~eTe, rrocnyo

JIJII OCHOBO:iit ~Jiff COCTaBJieHJZtH Sa)\aHJ.I!ff Ha paapac50TRY CTepeo

CROTIHqecttoro ~oToannapaTa ~.rr F:aMepH BK-4. 

B ~ononHeHHHX R HaCTOn~e~' OT"tleTy, COCTaBJieHH&X 

O~HlilM J43 Hac +;, CO~ep:JKaTCH o:o;eHR:tJI BJIIIIR:ffi!H HeROTOpHX 

BeJH4'ClDIH Ha ItaqecTBO ~OTOrpalfll!lleCRO:iit C:tJICTeMI:i. 

3 aKJIIO'fleHJ4e. 

B npou;ecce no~roTOBRIII TeXHT4t~ecxoro sa,n,aHH.fl Ha pas

pa60TKY CTepeo~OTOrpaMMeTpHtleCROif annapaTyp!:i ~JUI RaMepH 

BK-4, a.BTOpii JlltlpoRo non:osoBan:Heb coBeTaMH pasJIJII't.IHbiX JIL'IIJ;, 

ROTO~M OHM OtleHb 6Jiaro~apHH. 0co6eHHO HaM npHHTHO 

BHpaSJtiTh CBOIO npi4SHaTeJibHOCTh Ba COBMeCTHHe oc5cyx.n;eH11:H 

p.H)l;a BOIIpOCOB npocpeccopy M.M.P:rcHHOBy, Ifl..B.'1yBHJIO, M.MaJIH, 

r.M.CTaniKOBY t B.M.rop6yHROBY H B.B.XBanOBCKOMy-. 
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,II; 0 ll 0 JI H E H III f. 

CTeF:OJI-IDIJIIOMRHaTOpOB 

Ra.MepH BK-4. 

K co~aJieHmD, H~exHHe ~aHFHe o npe~enax ~onycTm-

MCIX HarpyaoK ~JI.fi 0IT'I1'I'qecRI4X C~ eROJI MapOR K-8 H JIK-7 

HeJ4SBeCTHii. TtisBeCTHO JUIJ:illb, qTo ,D.OITYCTJ4MOe Harrp.FIJiteHme Ha 

HSrJ46 ,D.JI.FI Bcex CTeROJI JieUT E HHTepBane 250 - 500Itr /c~ • 
Ot5HqHo, Ha npaRTJ4Re, npm pacqeTax Ton~HH cTeROJI-J4JI-

JIIOMKHaTopoB RaMep B KaqecTBe 1l:CXO,D.HbiX ,D;a.HHHX t5epYT Ha-

LiMeH:Omee sHaqeHMe ,n;orrycTL~IMoro Fanp.A:xeHH.ff Ha J4Sri46 H 

Itoa:JxlJHIJ;HeHT sarraca rrpoqHoCTM n = 4 - 5. 

PacqeT M8RCJ4MaJI:bHOrO HaTipRJ:eHJ4.ff Ha Ittsrm6 CTeKOJI-HJI-

JIIOMMHSTOpOB MOJKHO IIpOMSBeCTH, F:anpHMep, TIO tiJOPMYJiaM .IVI.FI 

TOJICTiiX TIJI8CTJ4H Ilp.FIMOyrOJibHO~ 'llOpMI:ir, a J4MeHHO' ,IJ;JI.f! 

cJiyqa.a, Kor.n.a Bee Kpa.a: aa!l\eMJIE HH 

o<'= /5/ 

/6/ 

3,rr.ec:o, 6 - aanpExeHHe Ha .lilS Fli16 

f- ,rr.aBJieHme Ha TIJiaC'l:t1HKY B Kr /c~.r2 

1- HamMeH:oma.a: CTOpOH~L TIJiaCT.IiiHN 

a HaHO OJI:OIDB..ff CTOpOH~. TIJiaCTittHbt 

! - TOJIU\MHa ITJISCTittH.Ei. 

B .n.e.iiicTBJ4TeJibHOCTitt, pea.n:oHb:e MaKCJ4MaJI:oHOie Harrp.FI1teHitt.FI 

OY,IJ.YT HeCROJibKO MeH:ome, TaR R~~ ~opMa cTeKoJI-HJIJIDMMHaTo-

poB He np.a:MoyroJI:oaaa, a oBaJibEaa. 
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B Ta6JIHn;a:x: 1T m: J!! npe,n;cTaHJieHH peayJihTaTN paclleToB 

MB.RCHMa.JibHI:lX Hanp.a::ateHI-!Jir Ha H3rH() ,IJ.JIH CTeROJl-lttJIJIIOMMHaTOpOB 

RaMepH 3K-4 T4 ,D;Jl.fl CTeRJia KaMepH A.JlbBapen;a. 

T.AEJll1~ ]' 

/Bee Rpa.a: aa~eMJieHI:i/ 

CTeRJIO-MJIJIIOMHHaTop CTeKJIO CTeRJIO 
Ropnyca K&Mep!:i · BaKyyMHoro KaMe pH 

ROJityxa AlrbBapeu;a 

a /MM/ 1060 1000 630 1860 

B /MM/ 460 400 530 560 

rX 0,43 0,40 0,84 0,30 

~ /MM/ 100 100 100 125 

p /Kr/c~/ 6 6 6 6 

1 =F 
0 1 5 
0,623 o('l 

0,495 0,496 0,400 0,499 

G /KP/c~/ 63,3 47,6 67,5 60,6 
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T .AEJMqA J!l 
/Bee ~paa onepTor/ 

CTeRno-~n~DM~HaTOp cTeRno cTeitno 
rtopnyca KaMe pH BaKyyMHoro I~aMepor 

ROJKyxa A.JrbBapeu;a 

a /MM/ 1060 1000 630 1860 

B /MM/ 460 400 530 560 

o( 0,43 0,40 0,84 0,30 

~ /MM/ 100 100 100 125 

p /Rr/c~/ 6 6 6 6 

0 275 
0,66 0,68 

1 +1 ,61 ,j'3 0,38 0 ,?2 

B// 4,6 4,0 5t3 4,5 

c5 /Kr/c-i2-/ 85 !55,3 55 87 

Ta~~M o6pasoM, HS TaOJIHD; ~j J4 iif BJtl,f\HO, 'tlTO CTelt1Ia-·- -
-MJIJIDMHHaTopor KaMepor BK-4 JtiMeDT 4-ex ItpaT~M sanae npo'tl

HOC~'H np~ Ha~MeHbilleM SHa'tleHJ/1:£1 ,rr_onyCTJtlMOrO Hanp.aJteHliiH Ha 

~SrJA(), B CJiy'tlae Ilp.f.IMOyroJibHOJII J:OpMH H 8CJIJ4 YCJIOBJ4.1! Ha 

RpaD COOTBeTCTBY~T onope, a He 3a~eMJI8HII1D. ITpH 3TOM, 

MaRCI4MaHbHOe SHa'tleHMe Haiip.iDEeHHJi y CTexon KaMeptl BK-4 

HeCKOJibKO Mei-Ibme, qeM y C'reKJia-MJIJIIOMVIHaTopa RaMepor Anb-

Bape:o;a. 
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n. 16. llOJIOJKeHLI!e ITJIOCKOCTK H:aB e,n;eHiti.ff • 

06HqHo, ITOJIOJKeHKe ITJIOCKOCTiti HaBe,n;eHK.ff /~ORYCKpOBRK/ 

BHoKpaDT TaKKM oopaaoM, ~To6H reoMeTpKqecxitie KPY~K pac-

ce.FIHT4.ff oT nepe,n;aero M: sa,n;Hero n.uaHoB 6HJIK o:a paBHH. 

l1pT4 onpe,n;eJieHD ITOJIOjKeHM.ff ITJI OCR OCTLII HaBe,n;eHM 1tar .. 1ep:or BK-4 

OHA TipitiMeHeH KMeHHO STOT RpitiTepK~. 

3 a,IJ;aHO: 

PaccTo.a:HKe oo~eRTitiBa oT sa~Hero nnaaa 

PaccTo.a:Ht-te oo~eKTY1Ba 0T nepe,n;Hero IIJiaHa 

~OKyCHOe paCCTOHHI1e 06~C'KTKB a 

TpeoyeTc.a: HaHTK: 

- u 3 

PaCCTO.ffHKe oo~eKTitiBa OT ITJIOCKOCTTII HaBe,n;eHiti.ff - l{ 

llpTIIMeH.ff.ff xopomo 

j_ -r 
LA 

Jii3BeCTHYIO 

I I - _. 

7f f 

POPMYJIY: 

/7/ 
BHqKCJI.ffeM paCCTOHHK.ff OT oo~eRTL1Ba )J;O xopomo q.u~ 

C~OKYCKpOBaHHI:iX K300paJKeHJtiJII TOtlett Sa,IJ;Hero t1: nepe,n;Hero 

TIJiaHa COOTBeTCTBeHHO: 

v;- u11 f = 
1/n - :f 

( u + cfltt3) y-: ' 
tl + cfltr3 - .:f / 

( t1 - tfl11 n) j:__ . 
/ 

t'l- ;11#/7 - J 

/8/ 

~I 

Ha OCHOBe ITO)J;OOiti.ff TpeyrOJibHKKOB /eM. pmc.5/ Ma KMeeM: 

1fpee5y.a:, 

?,r- v-3' 

qT 0 Obi c]. !!: _J 3 \.!)17 

/10/ 

t ITOJiyqaeM )J;JI.ff paCCTO.ffHK.ff OT 

oo~eKTLI!Ba )J;O IT.JIOCKOCTK M300pa1KeH:vi.ff IIJIOCI\OCTI-1: HaBe,n;eHM.ff 

-v Borpa3:eHLre: 



/11/ 

Terrepb, li!S /1 I, /8/ 11 ;r;, I rroJiyqaeM ,D;JI.fl paccT ORHM.a: 

OT 06beRTHBa ~0 IIJIOCKOCTH HaEe~eHJIIil BHpa~eHMe: 

u -
liMcJieHHI::ie sHaqeHlii.H ~.ff RaM epi:i BK-4. 

/Bee paccTo.a:HJ/Lff npli1Be.n;eHbl R BOSJJYXY I 

u> = 1725MM .1 = u3 -"" f.' = 27oMM 

lAn = 1449MM /)/A 3 =- lA 3 - lA = 1 50MM 

u = 1 '075MM /) /.1 n ::. U - t1 n = 126MM 

I 

/12/ 

IIJIOCROCTb 
IIJieHRJII 

'lin 
----------+-----~ 

PMcyHort 5. 
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n.17 reoMeTpRqecRRH Rpy~oR pacce~HRH. 

1Ia cpopMy-JI /8/ H /9/ rrpe~Jpt,.n;yrqero rryHRTa JierRO IIO

JiyqHT b Blll)a:tKeH11e rTI;JI,.,eOMeTp1iilleCJC oro Rpyr.:rta pacCeB:HI1.ff • 3 

caMOM ,.u;ene 

/10/ 
l1o.n;cTaBJI.ffH B /1 0/ BapaJKeHiti.ff ,D;J(.ff y- Iti 7/

3 
Ma /d/ R /9 I 

/ 

/13/ 

r.n;e h? - MacrnTao 

M8 o6prur\enitiH )J;JI.ff ITJIOCP:OCT1i1 HaBe~;eH1i.ff, ITOJIY'CU1M: 

AHaJiorMqHo rroJiyqaeM BbipaiKeHwe ,I,JIR d
17 

J 6n = 2 a(!- ry~) ;- £4' .1~11/J 
· n. ( 14- f)//u - t/~/1) r-

- !Ja lh~d /?~, .· · 11s1 
:f (!~';) f- )/h ~p/1 

TaKTtiM o6pasoM, reoMeTpMqecRM11 I~PYJKOR pacce.fiHMa 

£ cJ; =- £ d/1 = ~t1d3 ~ 
.:= ,}! 141 fl / c!ltt n _ ,/J ~ j' t#t~.z . /16/ 

(1-t:jJ-~tf?H~ - {lr~Jj'-;- ~t?Jw3 / 

r,n;e A= 2a/:J- - OTHOC1'1~1 eJibHOe OTBepCTHe OO'beRTJilBa, 

I'Y) ... MaClliTaO .J.iO'l'Ofll:atliipOBaHI1.h .D;Jlfl ITJIOCKOCTTII 

H aB e,u; eHM.ff 

:f - :J,orcycHoe pacc'lof.fm1e oonertTli'IBa 

clltt/J If ~#_3 OTCTOf!Hli'I.fi rrepED;Hero M 88.)J;Hero TIJ1aHOB 

cpOTOrpa~!iipoBaHMfl OT ITIDOCROCTLII HaBe.n,eH:wi 
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COOTBeTCTBeHHO 

lilln tell tt3 -""'ilL( - rJiyolilHa :toTorpa~rJIJ pyeMoro oo'beMa. 

n. 18. ).l,:wHI;pa.KIJ;M:OHHblffr KpyxoR pasMf:iTlilR. KplilTKqecRaff 

anepTyp~L. 

3a pasMep ATIIcppaRLJ;HOHHoro :r::pyx\.Ka :::;mnAIP,lh.H o')r,FtHo TipR-

rAe -)J,JU1Ha BOJIHOI 

1/ -paCCTORHlile ,TJ;O ITJIOCROCTH lilSOClpaJKeHlilR 

WJK.. = 3 ,83 )J;Jl.ff nepBoro HaRCKMy-Ma. 

BBOAR 2r • ( 1 + ~J f K A = 2al -J- Tiony-qaeM 

c = 2,44 ( 1 + WI) A I A 

/17 I 

/181 

AnepTypa, TipH KOTOpOti ,IJ;RaueTp ,II;IIi~paKI.J;lilOHHOrO Kpyua 

pas~Tlila paBeH AlilaMeTpy reoMeT)JilqecKoro KPY~Ka pacceaHHR, 

nonyqmna HalilMeHoaaHHe RplilTH'Q:eCK)W anapTypH. ma 116/ lil 

/181 ,TJ;JI.ff Kplil'J:R'Q:eCROW arrepTypH JAMeeM BbipaJKeHMe: 

119/ 

oTKy,TJ;a cne,TJ;yeT: 

/20/ 

ecJIM npeHec>peq.b t~neHoM m /11117 no cpaaHeHL1IO c qJieHoM 

( 1 + 111) -J- Ha ITOpfl,IJ;OR 0 OJibillMM • 

.lilJilil JKe 

i 
J 



Qo .. _, . 
C = 2 ,44 ( 1 + jiV)) ,.\ / AC. = ~; ~ + ~ n = 

~ flc;!%/t:::~hn] 

}lc /119-.f flun t cflv.., ----~-i 
( I -t-~'>~}f t m ( tfltt3 -rfl14") - /1'11 f tf1 " 3 /)!," 

. (lt-n.,/.J-

/21~ 

)11 <'\; 1 /1 0 ' jvfeJB;IJ;y cJlu3 M /un HaJia, TO 

CpaBHeHMIO c 

2 '-L Urm))) _ f1-t ~(1 ~~',,., r/uJ) 
J -1- 1'-1-? 

fl C' /.1 tl 114 /). 

;'11 ./lc - t' (; -t-i'W) /22/ 

anepTypbi: 
7 

flc = (; t ;,-) /23/ 

lili1CJ.LeHHbie 8Hat~eHitiR ,IJ,JIR KaME!pli 3K-4 o 

01 = 1/9,5 AlE 0,4y .~~,= 126 MM 

A ~ 1/.32,5 ~ & 3'f/'· 

rr. 19. fiOitaaaTeJI:& rrpenowreHM:f. B o.n;opo,IJ,a. 

IT OK 88 aT eJI h rrpeJI OMJI eH:WR B O,II; Of O,IJ;a ));JIB: JIMHlifl/I ~ !i'; 5893 A 

rrpM 0°C li1 760 MM Hj paBeH 

Vlw ~ 1 ,ooo1ss4 
I1.1lOTHOCTh B O.D;OpO,IJ;a IIpli1 0/J C lii 7 50 MM ~ 

~ = 0,00008987 rp/cuB 



n - 1 
vO 

H SHaqeHme ~n.a: ROHCTaHTH 

cne - 1) j 
----------..---(_nt. + 2) fJ 

A= 

31. 

/24/ 

~. 1 ,026 cJ/rp /25/ 

HaMepeHmH rroRaaaTen.a: xw~~~• npenoMrreHm.a: E~Roro Bo

~opo,I\a BnepBHe C5Hnm BNnonHeHH AsrycTHHOM /)/. AErycTHH 
. 

MaMepmn noKaaaTenb npenoMneHm.rr ~M~Roro Bo~opo~a no OTHO-

meHM~ R noRaaaTen~ rrpenoMneHMR raaooopaaHoro Bo~opo~a npm 

T • 20 ,26°K m ~aBJieHHll! p • 749 .. 43 MM HJ I4 noJiytiMn aHa-

qeHRe MR f\ = 5790 A6 

t• 
-~> 

tJ = 1 , 1 097 4! oxl o • 
llpH STOM OH liiSMepMJI ITJIOTHOCTb ~~KOI'O BO~OpO,I\a H ITOJiy

T.IliiJI SHaqeHMe 

vfJ • { 7,1 05!. o, ooa) x l o··2 rp/ct?. 

1'Ia ,1\aHH&X: AErycTJ4Ha noJiyqeHEi <:Jie~y~lllftte aHaqeHM .n;n.a: 

n!. -1 1 
A • ------------

)12. + 2 

TAEJIJI.UJ;A 1 Y 

;){ 1!) ' 6563 ~ FJ190 5461 4359 
f 

3 ! t f 

A /eM /rp/!1,023+0,001 ! 1,028+0,001 ! 1 , 03:!:,0, 001 1 ,04~0 ,001 
! - ! t 

HeTO'tlHOCTitl o6ycJIOBJiei-IH OIIIli10ItOJa L'ISMepeHiti.fi ITJIOTHOCTH BO)l;O-

po.rr.a f rf npm )J;aBJieHHm p = 749,43 MM Hj. 
3aBJtlCIIIMOCTb ITORaaaTeJI.ff npeJ[QMJieHHfl OT ITJIOTHOCTM, Ha 

OCHOBaHHM fOPMY.1il:i JiopeHTu;-JlopeHJ~a, CYTb 



n('A) -
1 -t 2vl' /~ (;\) 
; -vo ./1 ( /\) 

IlnOTHOCTb ltiflAKOrO BO,I\Opo,n;a IIpiii paootU1X 

32. 

/26/ 

aUpbKOBOK KaMe~, cornacao JIISMepeHMHM KnapKa 

ycnoBJl.£HX ny

JII iJu U 
t.fJ = 0, 0586 rp/cM'

3 

,[(nH a·roro SHatleHRH rrnOTHOC rR III ,D,nH ,IJ;n:li!Hl:l BOnHU 

;\ = ")IJO A" /A=1 ,028/ ,IJ;JlH no.:taaaTen.fi npenm.meHJII.fi ~-

Koro Bo,n;opo,n;a nonyqaeM sHatleHMe 

fi.J). - 1 , m12 

TT /) - 0 1;,;5 I 3 
MJIH Xni,D.ROrO BO,JJ;Opo,n;a C rrnOTHOC·t'biO V" - , v rp CM 

nA = 1 ,os6. 

rr.20 • CBHSb Me~y RSMeHeHJffiMM IInOTHOCTul JII IIOI:taSaTe

nH npeJioMJieHRH. 

3aBMCMMOCTb IIOitaaaTenR npe.ITI)MJI8HJti1i OT IInOTHOCTH onpe

,I\eJIH8TCH ypaBH8Hli1eM JlopeHT:o;-Jiopea:o;a 

h 2 
- 1 _.__________ !:" 

n-z + 2 
r,I\e f?_ - IIOKaSaTeJIR npenOMn8HIII.ff, vD - IIJIOTHOCTb 

/27/ 
L1 A -

ROHCTQH·ra. 

B I~/ no:KasaHo, BO,I\OpO,I\a 3aBJIICJIIMOCTb JiopeHTD; 

-JiopeHu;a xopomo corJiacyeTC.fl c :n~cnepMMeHTanbHHMH ,I\aHHHMR. 

~JI.fi onpe,n;eJieHHR COOTHOill8Hlt!J1 Me~ OTRJIOH8HJIIRML1 IIORa-

3aTen.a: npeJIOMneHJII.fi B saBHCMMOCTII OT HSM8H8HL1M TIJIOTHOCTR 

HeoOXO,IJ;MMo rrpoJiorapw.pM!-rpoBa'rb, a saTBM rrpo,n;H;f,rtepeHIJ)i1poBaTb 

ypaBHeHJIIe JlopeHT:o;-JlopeHu;a. TaP:JIIM oopas OM nonyt~aeM: 

L111~ - -
n ~ -r 1"1 2-!! 

{nz /28/ 



33. 

llo~CTaBHHH B 3TO COOTHomeH~e BHaqeHMe IIOKaaaTe~ff npeno-

MJieHKff ~Roro B o,n;opo,n;a n = ·t, 092 Ha:xo.n;MM 

¥;; 11 
v<' 

/29/ 

T.e. OTHOClilTeJibHOe li18MeHeHJi1e TIORaaaTeJI.fi rrpeJIOMJieH~.fi 

Jm.JJ;Roro ao,n;opo.n;a B rrysbipbROBoi1 Kaivrepe Ha rrop.Fi,IJ;OK MeHb-

me OTHOC!IITeJibHOrO li13MeHeHlii.fi IIJIOTHOCTlil lltiii;'J,KOrO BO,IJ;Opo,n;a. 

n.21. OI(eHRa BJIMHH.fi rpa)~MeHTa nJioTHOCTL1 rasooe5pasHo-

ro BO.IJ.Opo,n;a B BaK~ryMHOM RO:!Kyxe RaMepH BK-4. 

06H'tlHO, B BO,IJ;OpO,IJ;HfiX nyaHpbROBHX Ka.Mepax npMMeH.fi-

eTC.ff BHCOROBaRYYMffaR TeiiJIOli180J[.fi:qriiH ROpnyca KaMepa OT 

Baityyworo KOil.tyxa. B KaNJepe HK-4 npe,n.ycMoTpeHa BOSMOX

HOCTb TIQMMeHeHlil.fi Hap.fi)JJI; C BHCOROBaRyyMHOJil TeiiHOlii30JIH-

IJ;Me:W Tenn oli1a OJI.ffi.J;MIII ..J;'Ii&pllll ,IJ;bnapHoro Tlilna, np:v~ K OT opoi 

B Ba:P.:yyMHOM R OEyxe CO,IJ;epDTCH raa Bo,n;opo,n; /5/. Bo 

BTopoM cnyqae, tPOTorpajHpoBaHHe pa6o'tlero oc5'beMa RaMepH 

BK-4 ocy~ecTBJI.fieTC.fi CRB08b CJ[OH raaoo6paaHoro Bo.n,opo.n;a 

C rp~MeHTOM TeMrrepaTypH, OplireHTlilpOBaHHHM 110 HarrpaBJieHI1IO 

CltiJibi T.fiJteCTli1 lti IIO'tlT£1: COBII8;JJ;aiO~~M C HarrpaBJieHHeM rpOTO

rpajMpOBaHli1.Ti. 

CJIOM rasa c rp~HeHTOM rrJIOTHOCTM, RaR li18BecTHo, 

BI::irBHB aeT li1CKp:viBJieHMe XO.IJ.8 CBE!TOBI::irX Jiytref1. B CBHSJII C 

aT:viM 1.\eJiecooopaaHa ol\eHKa HCI:axeHJ4H xo.n;a ny'tle:Vi cJioeM · 

rasa C rpa,n;HeHTOM IIJIOTHOCTH HJU1 01.\eHRa ,D;OITJC'I'JiiMOrO 

aHa'tleHli1.ff ,n;aBJieHM.fi rasa 

xe KaMepH BK-4. 

BO)~opo,rr.a - B BaRJYMHOM ROJKY-

PaccMOTP11M pHcyHOK 6. 3)~ecb 

0 TO't!Ka BXO,D;a Jiyqa TO B sa~THOe CTeKJIO 

BaKyyMHOrO KO~a, 

.. 

'.J 



33. 

flOACTaBHHH B STO COOTHOmeHMe SHaqeHae TIOKaSaTeH.fi npeno-

MJieHKJI D)J.Itoro B OAOPOAa n = 1, 092 Haxo,II,HM 

/29/ 

T.e. OTHOCKTe~bHOe KSMeHeHKe TIORaSaTeHJI npeHOMneHM.fi 

~Roro BOAOPOAa B nyaNpbROBOM KaMepe Ha rropHAOR MeHb-

me OTHOCMTeJibHOrO KSMeHeHKR DJIOTHOCTK 1itiii)J.KOrO BO,II;OpO,II.a. 

n.21. 01.\eHita BJIK.fiHKfi rpa,nKeHTa TIJIOTHOCTM rasoo6paaHo--

ro BO)J.OPOAa B BaKYYMHOM ROiltyxe ItaMepbi BK-4. 

06mHO, B BOAOPO,II.HI:iX nyabipbROBI:iX Ra.Mepa:x: rrpKMeH.fi..,.. 

eTCH BbiCOitOBaityyMHaa TeTIJI.OU130JlR:f.'.\1"'.H ROprryca RaMepH OT 

BaKyyMHoro ROiKyxa. B R8.lv1epe BK-4 npe.n.ycMoTpeHa BOSMox

HOCT b npKMeHeHK.fi Hap.ff)JJl; C BiiCOROBaRY'JMHOM TeTIHOitiSOHH-

rzyrefll Tenn OJ/IS OJI.ff~IllJII ~sapa ,JJ.bK>apHoro TIIIna, rrpK 

B BaRyyMHOM Itoiltyxe COAepDTCf.: raa BOAOPO,II. 

BTopoM cnyqae, cpoTorpajili1poBaHY.e pa6o"tJ:ero o6'beMa 

KOTOpoi 

/5/. Bo 

BK-4 OCyfl\eCTBH.ffeTC.fi CRBOSb CJ.:O~ rasoo6paaHoro BO)J.Opo,II.a 

c r PMli1eHT oM TeMII epaTy pcr, o pu: eHTIIIP oBaHHHM rr o HanpaBJieHIJIIO 

CltlJII:i TR:IiteCTli1 III TIOqTK COBTia,JJ.aiOfl\KM C HarrpaBJieHJileM rJJOTO

rp a-pw. p OB a.HKR • 

CJioH rasa c rpa.n.KeHTOM nnoTHOCTlil, KaK liiSBecTHo, 

BI:iSHB aeT KCKpMBJieH!-ie XO)J.a CBeTOBI:iX Jiytrei1:. B CB.ff3JII C 

aTMM ~enecoo6paaHa o~eHKa RCEa:ateHJ4.ff xo.n.a nyqe~ . cnoeM· 

rasa C rpa,n.It.teHTOM DJIOTHOCTK UJII1 OIJ;eHKa ,l];OTIYCTHMOrO 

SHaqeHII!.ff )J.aBJieHHi.ff rasa - BO)~Opo,rr.a - B BaKYYMHOM KO:IKY

xe KaMepOI BK-4. 

PaccMoTplt1M pTIICYffOK 6. 3;~ecb 

0 TOqKa BXO)J.a nyqa ~~0 B Safl\JIITHOe CTeitJIO 

BaRyyMHOrO KO:Iii'.TAa, 

! 
I 

r 



34. 

T To~a BHXo,n;a Jiyqa TO ~s cTeKJia-HJIJI~MMHaTopa 

Kopnyca ItaMepbi, 

0./ - HOpMaJib K IIOBepX:HOCT.ffM CTeKOJI, 

0 ~ XO)l; Jiytra B OTCYTC:rBJi1Ji1 rp~MeHTa IIJIOTHOCTJi1 

2 rasa Me;~J.QJ,y CTeKIIaMIII-HJIJIIOMHHaT opaMM KaMepi:l, 

11./' I -v., rrpoeRIJ;III.fi HOpMaJIJi1 0 ./('"" Ha IIJIOCKOC'rb HaBe,n;eHHfl, 

T' - - nepecetreHJiifl OT c IIJIOCKOCTbiO HaBe-

;'- nepecetreHM.ff of c IIJIOCKOCTbiO Ha-

Be.n;eHJiiH. 

Ha 3T OM pi1:CYHKe, C u;eJibiO ero yrrpow;eHIIIH, Bee T OJil~Hii 

cpe,n; pe,rr.yL,HpOBaHH K B 03lJY'£.Y. 

I
I 1 

/ T I! T HCROMHe cMew;eHJii.ff nyl!a /rro,rr.ym:rt oo6 pas HB.ff )J;I.1C-

TOpCR.ff/ 9 ooyCJIOBJie;nibie rpa,n;HeHTOM ITJIOTHOCTJi1 

rasa MelK)J.y C'Pe:KJiaMlii r:.aMepbi, COOTBeTCTBeHHO 

B IIJIOCROCTM CTei\Jia-tVIJIIOMliiHaTOpa Kopnyca 

PH lti lDIOCKOCTUI HaBe,rr,eHI.1.H. KatrecTBe 

xo,rr,a Jiyqa rrprtiMeM JiiMeHHO 3TJiii 

Me pH 

oTpea-

I I 
HJT =At • 

)J;JIH rparnn.JPI pas,n;eJia cpen; c nm<:asaTeJI.ffM11 · rrpenoMJie-

HlilR II lJI II + t.1 II /eM. p:tJIC. 7/, Ha OCHOBaHJiii.1 SaKOHa 

npenoMneHHH, HMeeM 

n ~ i ~· ( n + -!1 n) ~ ( t - /.J t) /30/ 

I1oJI ara.ff ,IJ.JIH He6 OJibWILIX IJ n 

M .a n LJi = 0 HaXO,JJ;ltiM, tlTO 

fij1/ 

~~ 
J 

f 

II 



y 

I r ~ 
' . 
I 
I 
I r/ r f 

,...,...------

C T 8E.TI 0-!1.'I .. IK;~.J.~i~{ .lT 0) 
Ropnyca RaMepH 

7 

// ,p 
h/y 

\ DJIOCROCTb HaBO,D;RT4 
. .-~ 

z \ 
\ 

7' 
\ 

\?1 
. ------· ·- -~ ..... A~"' 

•"·-·-·-~ 

I( -------

PHCYHOR o. 

.. 



36. 

PHCYHOlt 7. 

/32/ 

CB.ffSb yrnoBoro cMem,e:tniH cBe:r,JBoro Jiyqa c rroKasaTe.rreM 

npeJIOMJieHIJ!.ff cpe)I.bi, C nepeMeHHI:iU1 TIOKaSaTeJieM npe.TIOMJieHR]I. 

HaC IJ!HTepecyeT BeJIIJiqiJIHa JIIJ!HeMHOrO CMe~eHIJ!.ff TOqKIJ! 

E~:IKfJOlU!fZBliU!D BbL'>CO.IJ;a CBeTOBOrO Jiyqa TII3 CJIO.ff 'I'OJI-

i.qiJ!HOM 't C IIOKa8 aTeJieM npeJI•)MJieHI1.ff II + A II OTHOCIJ!TeJih-

HO TOqKVI BbiXO,JJ;a CBeToBoro .rr:r"t~a 118 CJI Ofl ~ro:Vl JKe T OJI-

il\Il!Hbl, Ho c noKasaTeJieM rrpeJII)MJieHJJI.ff n. .Vla pac. 7 

H ax O)J;IJ!M, "Cl T 0 

f;O -= t ( z) i - & rt - 4 t/_j /33/ 
l 

·l 

fipeo()paBOBbiBa.fi BbipaJKeHIJie B CJtOC5KaX, HaXO)J;:WM 



+Ji- 6.6~· 

I + f J c· {j 1J i 

I-

I -

fy((JLJt' 
::: 

/-3 t. l;_jA t' 

fy_ /- -& 11 / - f}'l. t. & A t' + rj ( IJ fAt 

I- t~ et' & z,&t' 

37. 

llpeHeoperaH Ben~tiHHaMM BToporo rropn~Ka ManocTM M sa-

MeHHH ry /J t' Ha A i TIOJIYtiliiM 

fj /- I:J (L'-Af} = (1 + fy 2t) L1 t /34/ 

Hoene no.n.cTaHoBI:trd: /34/ B /33/ nonytiaeM Bbipa:ateH~e .IJ,JI.ff 

CMer~eH~il Jiyqa 

/65/ 

l1o.n.cTaBn.fiH B /35/ Biii.pajiteHM:e ,:rvr.n Ll t ~a /31 I Haxo-

,TI.~M 

/36/ 

Y c·rpeMnH.a BenMtiMHY A n It HJi nro M rrepexo.n;.rr K ,IJ.IJI:pi;epeH-

:o;~aJiaM, noJiytiaeM BeJIIIltiM:HY CMe~eHitiii CBeTOBOrO Jiytra B 

CJIOe KOHetiHOi~ TOnlll;liiHI:i HO C CJierKa M3M:eHeHHbiM I10K83a-

T eJI eM n p eJI o:tvm e HTII.ff 

/37/ 

3 HailleM CJiytiae, ITOKa3a~~eJib npeJIOMJieHM.fi M3MeH.fieTC.ff 

C BbiCOTO~ CJIO.ff no HOpYM:vi K TIOBepXHOCTHM paBHoro 3Ha-

t~eHIIl.fi n :w: nosT OMY MEl MoJKen Harm: caT b, qTo 

/38/ 

• 



38. 

/39/ 

~.a: cMe~eHMR cBeToBoro ny-

qa B cnoe c rp~HeHTOM noxaaaTena npenoMneHHH. 

)J.JI.B: HaXOlt,D;eHRH BeJIHqm:Hbl CMell\eHI1R XO,IJ,a Jiytla ~ •T ,st 
He06XO,IJ,HMO npDP!HTerpHpoBaTb 3TO B.tipaateHHe no d'f- OT 

0 ,n;o H , r,n,e 

llJIOTHOCTb rasa Me.11t,IU' sar~YITHHMH CTeRJIS.W-:wiJIIOMTJIHaTO

paMH, a CTaHO 6~Tb K TIOKaSaTeJib rrpenoMneHHH, RSMeHfl

eTCR HeJI:viHe~HO, O~HaKO, ~Jln Harne~ o~eHRH, BTIOJIHe ~OC

TaTO'lHO .n;onycTJIITb nocToHHsoe auaqeHHe rpa..n;:vteHTa noRasa

TeJIR npenoMHeHHR ,n;AR Bcero npoMe4yTRa ~ Me~ 

cTeRnaMH-HJIJIDM:vtHaTopaMH RaMepa. ITpR aTOM ~ony~eHHH mp~

~-- npe~ee BHpa4eHHe npHHHMaeT B~: 

( 
_L ? .·/ 1 ~.w PI f/ 2 

.ty = I f 1j ti Y / F-;1 ~ /41/ 

8Ty (pOPMYJIY MOJKHO nonyl.iRTb H HHHM nyTeM. Lis pHc. 

6. Hax:O,II,HM BHpruteHIJie ,II,JIR ~pa; T jl : 
1-12 

~ - .f ( f!IJI - ;! e(;tj t)~ ~-
I /42/ -

R r.n,e - pa.n;:vryc Kp:vtBHSHI:l nyqa OT, H -~aCCTOHH:vie Mex.n;y 

C Te RJI a.Ln1. )J.JI.ff p~yca KpHBHSHI:i nyqa B cpe,n,e c rpa.n,ReH-

TOM OJIOTHOCTR HSBeCTHO BHpa.ll.ei·I:VIe /6/! 

/43/ 
I 

• 



39. 

Ocy~ecTBnaa no~cTaHOBKY /43/ B /42/ M npo~sBo~a ae

ItoTopHe rrpeodpasoBaHIDt, Hax:O~[J!M: 

. I L 7. ).L · tn.vf 11 11'2 .f /44/ o/ -=c 1 f'J 1 IJ' 11 ').. ~ fy 7 i -1 1 

3aMellaH, tlTO ~ fj 7/~< 1_ , IIpO~SBO~M CORpall\eHHe 3TO-

BHpaxeHHe: 

/41/ 

ilOCROHhKY HaC HHTepecyeT Ben~KHa 

Jiyt~a B IIJIOCROCTP! HaB O~Riti t TO H3 pHc. 6 t npeHec5peraa 

KpHBM3HOi Jiyt~a OT, a a OCHOBaHRJt! IIO,D.Oc5HH TpeyroJibHMROB 

OTj M CYr rl 
' IIOJIY'tlaeM 

T~' == 
f/p 7;~ -H /45/ 

r~e H
0

- OTCTOHHHe IInOCROCTiti CTeRJia-HJIJIDMMHaTopa BaRYYM

HOI'O ROZyxa OT IIJIOCROCTK HSBO~KH. 0AHaRO, TaR RaK 

RpKBMSHa Jiytla BCe-TaEM ROHetlHa, TO IlpaBitiJibHee c5y~eT 

HaiiKCaTb: 

/46/ 

!a.R Rait AJUI ou;eHRH 6HJ:Io rrp:tiH.a:To, t~To rp~eHT 

IIJIOTHOCTH rasa BeJIK'tlHHa IIOCTO.a:HHaH, TO M& MMeeM: 

/47/ 

I4 OTCK>~a, nocJie IIOACTaHOBRM B /41/ 

(1 -f -fJZi) fj t: LJn II 
/J/ -:::=. 

~IJ 
/48/ 

IJr- ( 1 -t- fJ? t) fJ c' 
LJh He; -- !2h /49/ 

• 



40. 

B Tac5JIH:o;e Y npe.n;cTaBJieHor pactreTHl:le sHatreHM noRa

aaTeJin npeJioMneHMH rasooc5paaaoro Bo.n;opo.n;a npH yRasaHHDX 

B Ta6JIM~e SHaT.leHMHX ~aBHeHHR M TeMTiepaTypor. BaT.lMCJieHMe 

sHaT.leHKI no~tasaTeJIH npeJioMneERH BeJiocb no ~opWJJie 

JiopeHTn;-JiopeH:qa: 

h. -= ./ d +{41 A v 1 vii 
,IVIH yRaSaHHl:lX B Tac5JIRD;e SHaqeuVIUJ: IIJIOTHOCTM rasooc5pa8HO-

ro Bo~opo.n;a 

= 1 ,026 np:vt 

K noCTOHHHO~ A. 3HaT.leHVIe TIOCTOHHHOW A = 

T - 300-oK ~< - BHT.lHCJleHO ITO TauJIKqHHM )J;8HHWI 

DJIOTHOCTH K no:..:aSaTeJI.ff npeJicMJieHH.ti. )l;JI.ff HJi'IS~MX TeMIIe

paTyp npKHRTO A= 1,028 B COOTBeTCTBKK C KSMepeHJi'IHMH 

ABrycTKHa /'S/. B nocne.n;HeM CTOJI6~e npKBe~eHOI sHaT.leHKR 

pasHocTH noxasaTeJie~ npeJioMnEHKR BOAOPO~a npK pasJIKqHOIX 

TeMnepaTypax. 

B Tac5JIKu;e 11 npe~cTaBJIEHOI peayJibTaTH pacT.leToB no 

¢opWJJI8Jrf /48/ K /49/ CMe~&eHK~ X~a Jiyqa B nJIOCROCTH 

CTeRJia-HJIJIDMKHaTopa Ka•S' ROfnyca RaMe~ K B TIJIOCROCTK 

HaBO~RK cooTBeTCTBeHHo. PacT.lETH BtinoJIHeHH .n;JIR Tpex sHa

qeHH~ nOJieBoro yrJia l , ;.,Byx SHa'tieHitl~ .n;aBJieHK.a: rasa 

1 aT a R 0,1 aT a. KpoMe Tore , c~eJiaHH ou;eHRK ,IVI.ff cJiy

qaa, ROr,IJ.a BeJIKqKHa rp~ReH~a nJIOTHOCTH raaa B CJIOe 

TOJIIf.\RSO:fk 100 MM B JJ11i'I3Tt1 CTeRJl a-Ji'IJIJIIOMHHa'l'Opa ROpnyca RaMe

pbi o:;rJIJ4qHa OT rp~ItleHTa TIJIC•THOCTlil B OCT8JibHOL1: qaCTlil 

aaaopa 

JieHHOie BepxHRM CJIOeM TOJI~HHCti/i 1100MM, 

CMe~eHTtiR, oc5ycJioB

o6osHaT.leHH Kat 

j r, K A t;1 
, a cMe~&eHM, N5ycJioBJieHHUe 

Ra.R A r; J4 i1t; 1 
cooTBeTCTBEHHo. 

Hlil:atHHM CJIOBM, 

Ma np:~me,rr.eHHI:iiX pesyJibTa!I' oB cyryo.o on;eHoqimX pac-

• 
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Ta6JI1iUJ;a Y1 

·::>o" v • 
- .-J .n. ' H = 1200 ; 

YroJI .i1tf> Llr-. 
! P=1 aTa · P=O, 1 aT a P~l aT a P=O, 1 aT a. 
t 

~ 

f 0,1 g ! 0 ,0~0 ! 0,23 0,02.3 

' f ! 

0,45 I 0,04 5 ! 0,53 ! 0,053 
! I ! 

0,83 ' ' 0 ,OE3. t 0,98 ! 0,098 ,, .. 
! ~ ! 

P=taTa . H = 1100 • H.2 = 1C'O ' I 
, 

Y'roJI LJYj /J r; I ! /Jt; LJrl 
i. ! ~ -----. 

1 o· . 
' { O,OE36 0,11 0,0081 0,026 

£1 T=30cf-4cf! 
2cf 

! 
f ! 0,2 0,26 0,0186 0,061 

~ r:J. 
~ T= 40-2 ! 

30° 
! 

' f 0,37 0,48 0,035 0 '114 
I i 

I 100 ~ 0' 113 0 '146 0,0063 0,020 
!:! T=300~0t 

20 1 
! 

I ! 0,26 0 340 0,0144 0,047 , .. ' D Te 30-20! 
301 ! 

~ I 0,48 0,620 0,027 0,088 
! ! 

. 
10' , '1' ! 0 '14 0,18 0,0036 0,012 

t1 T=300-2 t 
20' 

! 
6 o! ! 0,32 0,4'2 0,0082 0,027 

Ll T• 25-20! ao• ! 
! ! 0 ,~)9 0,77 6!Jitu 0,050 
! f 0,0154 
! ! 

• 
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tleTOB BJIIJI.HH:vi.H rp~eHTa IIJEOTHOCTIJI rasa B saaope MeJt-

lJY cTeRJiaMli1,t.MJIJIIOMTAHaTopaM1ii IT'J3HpbROBo:t1 RaMepbi BK-4 cne-

lJYeT, liTO Ilp:vi )J.aBJieHH.HX B .3TOM saaope p =1 aTa BSJI:vi-

tUJIHa )J.HCTOpCHL1: B IIJIOCROCTU HaBe)J.eHM )J.OCTYiraeT 

BeJIIJiq:vrHH nopr:r,n;Ra 1 MM ,n;Jia yrna 30° :1: ,II;JI.fi P = 0,1 

aT a 0, 1MM COOTBeTCTBeHHO. ITp:vr ,n;aBJI eHr-1:11 rasa 

p = O,OlaTa :seJI:vrt~MHa rpa,n;mm-ITHOM )J.JiiCTOpC11L1: CH11311TC.H 

,n;o 0,01MM ,D,JIJI yrJia B oo'' ,:; . 
TaKrtiM oC5paaoM, npm ,IJ;hiO.apHOYI CMCTeMe TefiJIOH3 OJI.H-

IJ;TAM B o.n;opo,n;H o~i rryahTpbKOBOM Ralv1epbi BK-4 6eayCJIOBHO 

)J.OIIYCTKMO ,II;aBJieHL1:e BO,U.Opo.n,a B BaKyyMHOM ItOatyxe BIIJIOTb 

.rr.o P = 0, laTa. 

n.22. O~eHRa BJIMHu.a rpa.rr.meHTa TeMIIepaTypH B 

CTeRJie-HJIJIDMJiiHaTope. 

B CTeitJie-Ji!JIJIIOMHHaTope Itoprryca KaMepH :ti!MeeT MeCTO 

pacnpe.rr.eneHJ4e TeMnepaTypH~ c · rpa,n;mea:ToM, HanpaBJieHHHM 

no HanpaBJieHJiiiO :poTorpa·~pon aa:ma. 8ToT rpa.n,HeHT TeMIIe-

paTyflH BI:i3HBaeT HCKpMBJieHmH XO)J.a CBeTOBbiX Jiy-qe.f,l, T.e. 

ooyCJiaBJIItiBaeT HeROTOpoe Tt!CjtaateHMe :ti.I800palteHHff. B CB.H3H 

c aTmM :o;eJiecoodpasHa on;eHJta BJIMHMH rpa.rr.MeHTa TeMIIe-

paTypH B CTeRJie-M.JIJIIOM14HaTO-)e ltOpnyca ItaMepi:i Ha )J.MC-

TOpCHD MSOC5paxeHH.H. 

K COJKaJieHlii!O, B JIJ..iTepaType OTCYTCTBYIOT )J.aHHHe 0 

npHpa~eHHI-t noRaaa~reJI.ff npeJIO!.LTieHH.ff cTeRoJI npvr 

nepaTyp. B CB.ff3Iti 

saaqeHma / ~ 

B OOJiaCT:vi HHSKMX TeM-

C 3Tli1M )J.JI.H OIJ;eHRM IlpM,n;eTC.ff C5paTb 

~o·c - + ?,.o·c. ,IJ;J!Ji HHT ~pB aJia -u -

WSBeCTHO, qTo )J.JI.ff TIJiaBJieH:toro RBap:o;a Ji1 JlK-5 3Haqe-

HHe ~A~~ yMeHbmaeTC.S: C IIOHJiilteHMeM TeMnepaTypbi )J.O 

- 100 C. TaKMM oopaSOM, MOXHO Cli:v!TaTb, qTO Hama -
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~~H ROMHaTHHX TeMTiepaTyp, 

TIOBR,IJ;liiMOMy- BepXHHH OIJ;eHRa. 

~JISt ,!J.JIJI CTeRJia J!K-7 j 6 ,r.,_ "!j ,4. 1 o-6 

flpliiparqeHTt!e rro.r-tasaTe~.a: npeJimmeHlii.ff. IIO TO~~He CTeR~a-H~-

npR 

.tJn -. /.! ~T 
v-~-

" ~ T = 60 ,n;acT tJ 11 :: 0,000324. 

KaMepH BK-4 c oc~~aBHT JIIOMTtiHaTopa 

CMerqBHHe 

COCTa.BliT: 

xo,n;a Jiytra corJiacHo /48/ Ha T om~KHe 1 00MM 

I I J ~We ~ r;;) ~ ~ i I ~ ';j "~t_ {J / .ivh ~ 

/50/ 

8TO CMerqeHRe XO)J;a Jiytr~. B IIJIOCROCTH HJi1%HeH TIOBep-

XHOCTH CTeR~a-H~JilOMHHaTopa npMBe,n;eT R CMeH(eHMIO B riJIOC-

ROCTM HaBe,n;eHM.fi Ha BeJIMVJI!Hy /~JI.fl R8Mepi:i BK-4/ 
193,5 

L1 ;X= --------P,I= 1 '5 A~ /51 I 
126 v 

TaRHM o6paSOM M& TIOJiytraeM CJie~~e OIJ;eHRH ~Jifl BeJIR-

lUIHH XO,IJ;a CMer~eH:rut Jiytra B IIJIOCROCTH Ha.BO,D;RH RaMepi:i 

BK-4 /,n;lifcTopci-IM/ .!VIR Tpex aHatreHMH rroJieBoro yrJia: 

Tae5JII-IIJ;a Yll 

L 10 () 20 
17 

30 ° 
. 

Ll~VM~ f 0,002 0,0045 0,0085 

' 
-1 r~~ 0,003 0,007 0,013 

.1.18 IIpHBe,D;eHHI:iX trMCJieHHI:tC SHaqeHH~ BeJI:vttrLUni ,D;JiiC-

TOpCid:H, o6yCJIOBJieHHOM rpa,n;HeHTOM TeMBepaTypi:i B CTeRJie-

-JiiJIJI.k)MKHaTope BH,D;HO, liTO 3TH. ,D;!I!CTOpCH.ff cyrqeCTBeHHO 

MeHbme ,IJ;!I!CTOpCI1:!1!, o6yCJIOB~eHHOH rp~HeHTOM Te.MIIepaTypi:i 

B rase, sarroJIHHro~eM aasop ue.iK,ny CTeRJia.ttrn:-TiiJI~IOMHHaTopa.MH • 
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KaMepu ~o ~aB~eHHH , HanpHMep, O,laTa. 

~HTHpOBaHHafi nHTepaTypa. 

/1/ BaH raH-qaH, CoHOBheB H illKOOKH, ITT8 1, 41cTp,1959r. 

/2/ 

/3/ 

/4/ 

Koay6cRH~ m M~, ABropcRoe 

}I (J 11 ~ +.:.-.._ I )f W., t..h 

46, 419, 1915r. 

I?. I? llt' s J/ tic:/ ~1/ 146, 1958r. 

/6/ CnDcapes r.r. reoMeTpK~eCRaH OllTHRa, CTp. 40, 1946r. 
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