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06 acixbeKTI1BHOCTH ra30BOrO noporOBOrO li6P6HKOBCKOrO 

Ctl6TliMEa 

HcnOJI:b30BaJICSI T6Jl6CKOTI 113 TpeX Cr(MHTMJIJISinMOHH~ M O)tHOrO 

qepeHKOBCKO.rO Ctl6T"ql1Kao 3 cn;:rlHTMJIJIHnMOHH:blX Cli6TtlMKa BKJIJOtleHH 

B CXeMy TpOitHWC COBU8.)l;6HM1t. qeTBepHaSI CXeMa COBna,n;eHMti BKJIIO'Ia-

6T 3 Cr(MHTHJIJIRI:(MOHH~ M t~epeHKOBCK~~ Cli6T'IMKH. 

Pa6ora npOl13B0)4HJiaCh Ha 8J16KTpOHax CHHXpOrpOHa "ITHTOMHH-

Ka", MM6BiniiX = 250 MsB. · 

3~~6KTMBHOCTh -qepeHKOBCKOrO cqeT"qMKa onpe)46JISI6TCSI OTH0In6-

HH6M -qHCJia MMTIYJihCOB cxe:M:bl -qe±BepH:OlX COBna,IJ;eHHI K tlHCJIY MIIDYJih~ 

COB TpOitHHX COBn~eHM~: 

A N 1234 HCTHHHhle 
=N 123 MCT6HHbl6 

Cxeua ycraHOBKH 

. reourepHSI oni:Jra cJie,n;yiOllla.SI: 

• 



I - yrJiepO,D;HaSI M:VIIlleH-1> TOJITIUiiE 0~ 2 CMo 

2 - EOJIJIHMa:rop 1f. I c OTBepClHeM .n;HaMexpou 42 MM 11 
,D;Jil1HOti I 50 MM , · 

3 - aHaJIM3Hpyro~Hkt MarHMT CIT-1I • 

4 - EOJIJIMMaTOp If. 2 C OTBepc:rHeM ,ll;HaMTepOM 33MM H 
,D;.~1MHOkt I50MM 

5, 7 ,· 8 - CIJ;HHTMJIJISIJJ;Ji10HH11H TeJieCEOll 

6 - qepeH~OBCKH~ Cll6T~HKo 

, 

CIJ;HHTHJIJIJITOpOM CJIYJICHT TBep,n;hlli paCTBOplxepqJHHMJia B CTHpo­

Jie, BhlDOJIHeHHhlkt B BM,D;e IJ;MJIHH,D;pa C ,D;HaMeTpO:M 20MM l1 ,D;JIHHOti 

20MM. llJieKCHrJiaCOBHM CBeTOBO,D;OM ,Il;.iU1HO~ Q. =70 H ,D;HaMeTpOM 

ro. CIJ;MHTVIJIJISITOp coe.n;HHeH c cpOTOKa;ro,n;ou <?3Y-I9M. )IJISI OllTHlleC­

KOro KOHTaKTa CB6T0BO)l;a C tllOTOKaTO,D;OM He MCDOJII>30BaJIOCJ:, HHllero, 

T.K. H3MepeHHSI He ,n;aJIH pa3HHIJ;H B l~aKCMMaJII>HRX aMllJIHTy,ll;ax l1M­

nyJI:DCOB OT ~3Y CO CJIOeM Ba3eJIHHOBOrO MaCJia Me:m:,n;y cpOTOKaTO,D;OM 

H CBeTOBO)l;OM,H C B03,D;Y111HhlM npOM8~:fTKOM Me:m:,n;y CII6TOBO,D;OM 11 

cpo:roxaTO,D;OM ?£!3Y. CIJ;HHTHJIJISITOp 3aK.IIIOll8H B aJIIOMHHH6BhlR KOJIDallOK, 

BH:fTPH KOTOpOrO TIOMell\eHa npy%H­

Ha, DpH%HMaiO~aSI CIJ;VIHTHJIJISITOp 

CO CB6TOBO,D;OM K qJOTOKaTO,D;Y ~3Y. 

3JI6KTpOHH, HCDOJI:D30BaBmHeCSI B 

OD~Te, OCTaBJISIIDT B CI{HHTHJIJISITo­

pe OEOJIO 4 MSB SHeprHH. ECJIH 
t.f Tl, ?To 

npVIHSIT:D sxot1ia oopasoBaHHe I 

TOHa Tpe6yeTCSI OKOJIO 200 SB, 

-



3.-

tiHCRO ~OTOHOB OT OAHOrO .aneKTpOHa p~BHO: 

CBeTOBOA He AaeT 3aMeTHO~ llOTepH CBeTa: aMTIRHTYAa HMTIYADCOB 

OT CqHHTHA~SlTOpa CO CBeTOBOAOM H 063 Hero pa3RHtiaRHCD npHMepHO 

Ha 20%. 

PacqeT pasopoca aMflRHTYA H3-3a pa3RHtiHOrO COOpa CBeTa OT CqHH­

THRRSITOpa B SaBHCHMOCTll OT MeCTa nona.,n;aHH.f! tiaCTHqb! B CD;HHTHJIJISI­

TOp npOH3BeAeH AJISI 2~X TOtieK Cf_\HHTI1JIJI.f!TOpa Oe3 yqeTa OTpall:eHHI 

B CaMOM CqHHTHJIJI.f!TOpe: 

• 

<f:3Y 

Coop CBeTa OT TOtiKM 2 B 9 

pas MeHDme, qeM ox TOqKH I, 

AJISI KOTOpO~ npHHMMaeTCSl 

rpyoo 50% coop CBexa Ha 

~OTOKaTO,IJ; ~3Yo 

Yqe:r O!pa,jl\eHlii! B Ca.MOM CII;I1H!liJLRRTOpe 3HatiMTeJIDHO yMeHD­

illHT pa3HH~ B COOpe CBeTao MOXHO CEaSa!D, tiTO STOT yqeT npHBe­

.n;e'l' K pa3HHqe B I ,5-2 pasa B a.MllJIHTy,n;ax VIMTIYJI-DCOBo 



'iepeHKOBCKH~ CtieTtiHK npe.D;CTaBJI.HeT COdOH ,Il;JU1HHYIO CTeKJI.HH­

HYIO Tpydy C HaHeCeHHu.M Ha Hen H3HyrpM CJIOeM aJIIDMHHH.H.0TpaxaiO­

Il{aH llOBepXHOCTD HMeeT K03~~H~HeHT JTp~eHH~ ~=0,90 ,Il;JIR 

Jiyqa, na,n;aromero Ha Hee no.D; yrJIOM 9°3J' :rpyda OKaHtiHBae:rc.a 

"KOJieHOM", Y.I30rHyT1IM ITO)l; yrJI.OM 90 J .K OCH CtieTtUiKa<t 

~JIR B~BO,IJ;a CBeTa Ha ~OTOKaTO,Il; ~3Y B KOpnyce CtieTtiHKa 

B,IJ;eJiaHa TIJI~CHrJiaCOBa.H npOdKa, CTJqeHHa.H Ha KOHyc. llpOdKa 

HMeeT K03cfxiJH~HeHT TIOrJIOII{eHMf! ,Il;!lR B.i1,Il;HMOrO CBeTa 10% M 

HeCKOJI:bKO cpoKycMpye:r CBeT Ha tPOTOK.:~.:ro,n; if!3Y. 11s CBeTOBbJX MSMe­

peHHH CO cqe:rtiHKOM CJie,n;ye:r, q:ro BC4 3Ta OTITHqeCKaH CHCTeMa 

IT03BO~.HeT COdHpaTD Ha if!3Y ~e MeHee 75% CBeTa, B03HHKaromero 

B Tpyde OX qepeHKOBCKOrO 3~eKTa. 

Koa:raxr ~OTOKa:ro,n;a ~ npodKOI 

ocyme~TBJI.HeTCR CJIOeM BaSeJIHHOBOrO 

MaCJia HaJIHTOrO Me~,n;y ~OTOKaTO,Il;OM 

H npo~)KOI. 

! tJ34-M'M, 

,,,;::-,----------"T""-1 

~-----------------------f J -
' I 

BCR OilTHqeCKa.H CHCTeMa ITOMeli(eHa B CTaJihHOJit KO~yX H Tll{a­

TeJihHO H30JIHpOBaHa OT TIOCTOpOeHHOrJ CBeTa. 
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B ~aHHOM SKCTiepHM8HT8 ynOTpedRRRHCh SRSKTpOHH C pC =79MSB, 

)9 = 0,9999909. CqeTqHK HallORHRRCR B03,D;YXOM, HMeiDmHM TIOKa3a­

T8Rl> ripeJIOMR6HH1I ,D;RR 13H~HMOrO CBeTa np11 ,D;aBRSHHH B I aTMOCcpepy · 

n~ = I ,00026. TiepecqeT Ha ,n:pyrHe Ac .. BR6Hl1H npOH3BO,ll;l1RCH no cpop-
n~1 I ~ ~ 

MY·Re KJiaysgycta-Moco:c:rH ,_, a.,...2 · 0 .:~ '· r,n;e o - UROT-

.. 
HOCTh B03,JzyXa. TIOBe,n;eHHe BOS,n;yxa B OTHOJliSHHH STOH 3EtKOHOMepHOC-

TH MCCR8,D;OBaJIOC:O ~0 335 aTM.. .,.,.t{.a--«' - #~~ ~~ 
• OHH HaumNI, qxo I!Os,n;yx xopomo cne~yex en. 

I1CTIOJI:03YSI COOTHOUISHHe ,D;JIH ·~MCJia cpOTOHOB, qepeHKOBCKOrO H3-

JiyqeHMSI C yqeTOM cneKTpaJibHOit qyBCTlH1T6JI:OHOCTM <P3Y-l 9: . 

N . 1 
. = 500 ( 1 - · ) , TIOJIY-q.HM, qTO qMCJIO _inoxo-
~· ?&~,., . ' Jl)· 2..J!' ~ . '1! 

HOB Ha ,n;JIHHe cqeTqHxa paBHoa IOO CM .. 

fo = 0' 9999909. 

p aTM. (l B03~o 
npeJI. 

fV/4JOTOHOB O~eHKa xopMosHoro HsJIYqe­

HMs TIOKa3HBaeT, qxo OHO 

npaKT.qeCKM 0TCYTCTBY6To . 
I I,00026 25 

2 I ,00052 50 

3 I,00078· 75 

'4 1 100104 IOO 

5 I ,OOI3) 125 

PyqHO:lit B03,D;YUIHbiH KOMnpeccop TI03BOJISIJI diiiC~pO M6HSXb ,n;aBJie-, 
" 

HMe B cqexqMKe.I13MepeBHe .,D;8BJI6HHH npOH3BO,D;HJIOCh MaHOBaKyyMeXpOM1 

CTO.S:BIDHM B HaqaJie B03,D;Y~HOH npOBO,D;IUI cqexqHKa, Jl:JI~HOI !DM • 

• 
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fipOB8pa& &ODI&I&t 11%0 'fuaJI AJW:liWl CJ4C'f8J&f1-1 COC%UBJIU HI 

_U:8AJiliX -rpyd, ,P8ll8!p011 12&, coep:BIBBHX p88HBOBLIJD1 Tpy<SAW4t 

)tHalltTpo• &ol, dwetpo nepexaer JtaiiJieue H aHr.le ae cos,14aet 

nepen&J;OB ,1LaBJl8Wt %8JC 'ITO DOKUUJIH.i K8Jl0118!p8. OJlHH&KOBH B 

sa118Jle emote&, y xoJUlpeccopa, m JJ ICOB148 ee, y cqe:rtDI&a. 

lcnoJI»aoaanca xarsuT cn-II. B axcnepHMeBTe csaaot 

H • 6!50 apcte.l , j> • 4S,ZI cu. 11 (~opJQJIK pc • 3:/JH.f 
• 

D88JI pc•79 JI3Bt K0%0pH8 H l~CD0Jlb80BaJD1Cb B pat10%8e 

laepeoe MarJU1tBoro nou B(t.llBU nepaoro 'i3Y, pacnoJioae.,.. 

aoro pll,lOM c J&aroro:u, nou.SUB, '0\0 ao;r oao.ao atoro <23'1 -

Bet. KpiUIYil p c --:: f (1/) np11 ,i\III!BOJl ieil. ua rpa.¢ue I , 

is-a& HSM8JI8HBI HB%8BCBBHOC%K J4 aaeprKB nyq&at CBS3&KBHX 

c aect&OHAhBOCt~m pa6ots uamMsu, uacm-ra6o• mauepeBHI c.1yaax 

MOHHTOPt COCUT:YB&IlliUdl onpeAeJI&HBH8 DOPI.\D aaeprDt Dpl1li8AJlll 

sa sero. 
~OB CBYqalaHX COBD&A8BHI CJUbBO 3aBMCHT OT pa60TB MamaBH 

( MHT8BCJ4BHOCT:bt aaeprHH) t H no:l:t:ONY OJ{Ba cepWl H:UtepeHHI 0% 

,ltpyrol O'fJUiqa]OfCSt OCTa.BaSIC» BO.[>IWJlbBliW1 BHYIPH Ita.JitAOI cepHB. 

noaroll)' qacto ue! conoc:cauaeJ&oro pesyJih:Cata: cx.aJteK, tpolm:DI 
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COBIIa;n;eHVI.flM HST COOTBSTCTBYIOI.l.lHX tiE:TBepHbiX. Bee 3TO rrp.VIBO,Il)tiT K 

OtiSHb OCTOpOEHOMY aHaJ1:VI3Y ;3KCIIep.VI1•8HTaJibHhJX ;n;aHHb!Xo 

cJ!OH CJ1ytiai1:HbiX COBila)~eHLiM rpyCiO MOJ!CHO OIJ;8HHTb 113 CHBTblX 

Kp1'1Bh1X sa,n;ep4l:eK ,JJ;JI.H TpOMHOM l'I tiSTBepHOM cxeM. 0H paBeH Ilpl10J1l1-

3HTSJ1bHO 105 J/CeK, SCJ1l1 yqeCTl>, tiTO M3MepeHM.H ITpMBO)l;l1J1l1Cb 

K 100 OTCtiSTaM MOHMTOpa, tiT9 BO ,Bj)8Jv181UI COOTBSTCTBOBaJIO OT 20 

,n;o IOO ceK npeMeHM B saBJII.CMMOCTVI I)T peJimMa paCiOThi MalllMHhlo 

HaJia,n;Ka GJieKTQOHHbiX cxeM 

3neKTpOHHa.H annapaTypa owra ;:>acno;rm:~eHa BHe Maunmnoro 

3ana. C:vrrHaJihl ox CtiGTtiMKOB TeJrecK::>na nocxyrraJIM no Kaoemo PK-50 

( eM. cxeMy j I). 

}1s-sa 60JLblllMX pasMepon Tenect<:ona cqeTG:liKvi pear.vrpy~JT na 

O;IJ;HY M TY Jtee npOJI8T8BlllYIO tiaCTm~y B pa3H08 npeM.H. 

IlepBhl}t CtiSTtiMK - paHblii8 BTOpOrO 

Is5 - 6 I ·ro-9 
Ha 3oi010 - ' 

CSKo 

- paHhliiS ti8fSHKOBCKOrO Cti8TtiHKa 

Ha 5,5•IC_g CeK 

- paHI>IIIe TPE T:&ero ctieTtivma Ha 7·ro-9 
ceK. 

( 3JI8l~Tp0Hhl C peJI.flTMBMCTCKOM CKOI'OCTblO ) o 

Pa3HMIJ;a BO BpeMeHM rrpoJieTa ~~JiePapOI:Ia t.Iepe3 Cti8Tti1IKI1 KOM­

neHC:VIpOBaJiaCh pa3Jl11tiHOM )J.JlMHOM IICl,JJ;BO,I.i;.flli\SrO KaOeJl.H 3JI8KTpOHHWC 

ex eM. 





e = 42M 
!1. 

e2. = 26M 

e:J = 35M 

e = 35M ., 
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,llJUI COrJiaCOBaHI1.fi Kai·IaJIOB nepe,n;at.IVI no Bpe1<~IGHH CHHMaJIH: 

a) Kp:V1BYIO 3a,n;ep:EI\H ,ll;BOi1H1IX COBIIa,IJ;eH:v.rti ITO CXeMe: 

\,_~\ 

._3_ ... -+-~. 3 

~ 
CM. Kpi1BYIO 2 0 

ITO ,n;aHHHM KpHBOR BMeCTO dJIOKa 3~L,n;epEKH MOEBO B3.fiTb I,5M 

KadeJI.H, t.ITOdbl KaHaJibl I M 2 dblJIM COJ'JiaCOBaHbi 9 Toe o orpaHMtU1:TeJib 

COe,ll;V.UIHTb CO CXeMOli COBlla,:n;eH11Ili Kad eJieM ~ ,n;m1HOR 6, 5M '"'V '?Mo 

/ 





9.-

B) E:b!Jia CH.HTa Kpl1Ba.H 3~,n;epJKKH 3-·X COBIIa,n;eHMM ITO CXeMe: 

CMoKPMBY!O 

H3MepeHl1.H) 

CMo KpHBYlO 

l13MepeHM.H). 

I 

3 

~] 3 

4 ( rrpoBe.n;eHa B rpe,TI;eJiax om:vH:50K Kaz.n;oro 
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