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EacHnan3e c.r. H np. 13 - 10825 
3neKTpOHHK8 pacumpeHHOH CHCTeMbl UH8f'HOCTHJ<H ny'IKa 

;KHUKOBO;JOpOUHOH K8Mepb! "n!OaMHna" 

OnHCaHa 3neKrpoHHKa pacwHpeHHOil cHcTeMhl nHarHOCTHI<H nyqKa 

i!\HUKOBOUOfJOUHOH K8Mepb1 * nlOUMHna'. LleTeKTOp8MH smnSIJOTCSI 9 UByX

KOOpUHH8THNX H I OUHOKOOpUHH8TH8SI KaMepa C W8f'OM } MM, 06wee 

KOnH'IeCTBO npoBono'leK - 912, H3MepeHHll BenH'IHH CHf'Hanoa npoH3ao

nSITCSI napannenbHO co acex 48 npoBono'!eK n106oil nnocKOCTH nH6o anSI 
nnyx nnocKocreil c 'leTHbJX H He'!eTHhlX npoBonoqeJ<. 3neKTpOHHKa aa 

KaMepax OTnH'!aeTCll npOCTOTOH H ManbiM norpe6neHHeM MOWHOCTH: 

I rpaH3HCTOp H I MBr Ha npoBono'IKY cooTaercrBeHHO, CHcTeMa pa6oTa

eT c Manoll 38M TPA-i. 

Pa6ora BbJnOnHeHa B na6oparopHH l'lb!COKHX 3HeprHil OHSIH. 

llpenpBHT 061oeABHeHHOro BHC:TBTYT& BAepBWX BC:C:JieAOB&BBI, JJ.y6H& 1977 

© 1977 06-.f?I)&IHeHHWU &IHCB&I•.YB Jl(}epHWX &ICCAe()oeaH&IUJly6HO 

3JieKTpOHHble eaeTeMbl H3MepeHJUI npOcpHJIH nyt.J.Ka B 

HaeTomuee npeMH nee qawe HenoJib3yJoTeH JlJI51 uaeTpotiKH 

K8H8JIOB eenapaUHH H TpauenopTHpOBKH t.J.aeTHU K ny3I,Jpb

KOBLIM KaMepaM /1-3/. noeKOJlbKY H3MepeHH51 npOH3BOilHT

e51 B yenomu1x KopoTKoro e6poea (no 10 He), nnH e'beMa 

HHcp0pM8UHif 06 lfHTeHelfBHOeTH TIY"'K8 t.J.aeTHU llpHMeHHMLI 

JIHWb auanoroawe MeTO/lhl (H3MepeHHe 3apHaa e awxoaa 

Jl8T'llfKOB). 3aaat.J.a eywoeTBeHHO o6nert.J.aeTe51 B eBH3H 

e pa30BLIM XapaKTepOM H3MepeHifM ( OllHH pa3 B- 9 ee

KYllll), o6yenoaneHHbiM UHKJIHt.J.HOeTbiO pa6oTLI yeKopHrenei1 

BhleOKHX 3Hepruti. ilnH JleTeKTHpOB8UH51 B TaKHX ycnOBHHX 

MO)KHO HeiTOJib30B8Tb I1pOnopUifOH8JlbHbie KaMepbi, HeeMOTpH 

ua To, 'ITO HX Meprnoe npeM51 npH auanoroBbiX H3Mepe

HHHX (ITOJlHOe BpeMH e6opa 38p51Jl8) JlOBOJlbHO BeJIHKO If 
JlOXOJlHT llO eOTHH MHKpOCeKyHJl /4/. 

BweoKaH era6HnbHOeTb rrpo¢Hnei1 nyt.J.KOB no npeMeHH 

I103BOJIHeT I1pOH3BOilHTb H3MepeHHH llOO'lepeJlHO llJl51 K8)KJl0-

ro Tpe6yeMoro cet.J.eHH51 (nporropuHoHanbHOA KaMepbi), T.e. 

"'HCJIO eo6eTBeHHO H3MepHT8JlbHLIX K8H8J10B (rrpeo6pa30Ba

Teneti auanor-uHcppa) MO)KeT 6wTb eyweeTBeHHO MeHbwe 

o6wero t.J.Hena aaTt.J.IfKOB (npononot.J.eK). Pa3oawA xapaKTep 

rroeTynneHHH HMnynbeon c npononot.J.eK eyweeTBeHHO ynpo

waer rrpo6neMy KOMMYT8UHH eHrHaJIOB e rrpeJlyCHJlHTenei:f 

Ha KaMepax. Pa36poe pe)KHMHbiX rroTeHUHanon Ha BbJXOJlax 

rrpeayeHJlHTenei1 nerKo yeTpaH51eTe51 yerauoaKoi1 pa3nenH-
u /2/ 6 renbHhlX KOHJleHearopon noene npeayeHnHreneH nH o 

nepea* auanoro-uHcppOBbJMH npeo6pa3oBaren51MH 11 •31 

* Y TO 3KOHOMH'-!Heti. 
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8 eHeTeMe HHLlHK8UHH, HenOJib30B8BllleHe5I pae:ee 121 , 

npHMeH5IJI8eb KOMMYT8Uil5I CHrHaJIOB e LlBYX OLlHOKOOPLlHHaT

HbiX rrponopUHOH8JlbHblX K8Mep e nOMOlllb!O Ha6opa pene, 
qro eymeeTBeHHO yeJIO*H5IJIO anrraparypy, TioeKOJlbKY HenOJib-

30B8BlllHeeg AUn He o6nanan11 BbreoKoil: qysersHrenbHoerbJO, 

eyweersosana Heo6xonHMoerb B yeHJieHHH eHrHanos e rrpo

sonoqeK no Hanp5I*eHHIO. 3ro yeno*HHJIO yeHJIHTena 

( 4 rpaHaHeropa Ha K8*LlYJO rrposonoqKy). CnenyiOmHil: He

noeraroK eKeTeMhl - rrorpe6neHHe aneKrpoHHKoA, paerrono

*eHHoil: Ha KaMepax, 60JibWOH MOWHOeTH B eB5I3H e TeM, 

qTo see yeUJIHTeJIH H8XOLlHTeH BO BKJIJOqeHHOM eoeTOHHHH. 

Heyno6ersoM npaKruqeeKoro HCITOJib30BaHH5I eHereMhl 5IBJ15I

naeb Ueo6XOLlllMOeTb KHLlllBHLlY8JibHOH nonerpOHKH K09~~1l

UHeHTOB nepenaqu YCf!J1HT€Jieil: LlJl5I KaiKLlOH ITpOBOJioqKH 

( rrpaKTHqeeKu nepeA KB*LlbiM ceaueoM). YKaaaHHbre Heno

craTKH nenaJ1H HeiTOJ1b30BBHHhlH ITpHHUHD rroerpoeHH5I HC

rrpHeMJ1eMbJM LlJHI eo3Ll8HH5I C<lCTeMbi HHLlHKaUHH, HaeqHTbi

B810WBH OKOJ10 nee5ITH LlBYXKOOpLlHHaTHhlX nporropUHOHaJlb

Hb!X KaMep, T.e. Ha liOPHLlOK 6onee eJ10/KHOH. /
1

,
3

/ 

Asropu aHanorHqHoA paapa6orKH B UEPHe Herroiib-

Gosanu 9JieKTpOHHyiO KOMMyT8UHIO eurHaJIOB nyTeM eH5ITH5I 

ITHTBHH5I e rrpenyeHnureneA, qeM eymeerseHHO yrrpoeruna 

sneKrpOHHKY Ha KaMepax (2 rpaHaueropa Ha rrposonoqKy) 

H eH!f3HJ1H ITOTpe6JI5IeMyJO MOl!lHOeTb, 0nHaKO OHH He CMOr

J11l H36e*aTb HH;/lHBHLlYaJ1bHb!X nonerpoeK peiKHMa l1 KO::Hjl--· 

~HuneHTos nepenaqu npeaycunareneil:. 

8 CHei'eMe, ODHebJBaeMOH B HaCTOHWefl pa6ore, Yi1BJ10Cb 

.QOeTllqb ITIJ•3.QeJ1bHOH DpOCTOTbf 9JieKTpOHHKVI, paaMeruaeMOii 

Ha nponopuuouanbHb!X KaMepax, no6HTbeH Manoro norpe6-

neH:HH MO!UHOeTH H OTeyTeTBH5I KaKUX-JIVI60 l!OLlCTp0eK, 

CpaBHKTenbHbre xapaKrepueraKH CHCTeM>; npHBOIJ,,;Tcg 

B ra6nune. 

KpoMe roro, npei:IMymeersoM paapa6oraaHoii eHCTeMbr 

HDJIHeTe5I 60JibW85I eTOHKOCTb K HH3KoqaeTOTHhlM (cere
BblM) HaBO):IKal\1, 8 eHeTB\18X / 1 --· 3 ' ypoBeHb ClH'HBJ1a 3ano

MHHaereg HenoepenerseHHo Ha npoaonoqKe Ha see apeMH 

rrpeo6pa30BaHHH B UH~pOBOH KOLl, KOTOpoe .QJl2 o6ecneqe

HH5I JlHHeHHOCTH LlOniKHO 6hlTb MHOrO 60JibWe BpeMeHH 

eo6upaHHH 3ap5ILl8. 3TO He n03BOnHeT CHU"i-:aTb noeTO>IH

HyJO nu<P¢epeHunposaHHH paanenurenbHbrX KOH!leHcaropos 
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Ta6nuua 

CHereMa 11.2 Jl.l,JI.3 OnuebiB. 

Konuqecrso nposonoqeK 96 512 912 

Konuqeerso rpauaucropos 

B rrpenycnnnrenHx, 4 2 

lllTyK/nposonoqKy + Pene 

Tiorpe6nHeMaH MOWHOeTb, 

M8T/rrpOBOnoqKy 90 l 

TioncTpOHKU K K yc: ,U pe!K Her 
yc 

JJ.O Benuql!Hh! <3-:-5 Me, 8 onnebiBaeMOl! eHeTeMe HeiTOnb30-
BaHhr aHanoro-mr~pOBbTe rrpeo6paaoaaremr : 5.' He rpe6yJOmue 

3ailOMHHaHVIH ypOBHH CHrHana, IT09TOMY nOeTOHHHBH LlH~~e

peHUHpOBaHHH orpauuqeHa TOnbKO BpeMeHeM eo6HpaHHH 38-

pgna e rrposonoqKu H pasHa -80 MKe. llononHHTenbHWM 

JJ.OCTOVIHeTBOM CHeTeMbl HBJ1HeTe5I HaJIHqlle erreuuanbHblX 

TeCTOBi,IX onepaUHH f! nporpaMM LlJIH 6biCTporo 06Hapy*e

HHH HeuerrpaBHOeTe}i. 3a HCKnJOqeHHeM BeebMa rrpoeroA 

8neKTpOHHKVI, paeiiOnO*eHHOH Ha rrporropUHOHanbHb!X KaMe

paX, eueTeMa ITO .. JIHOCTbiO eo6paHa Ha CTaH.QapHhlX aneKT-
6,7; 

pOHHb!X 6nOKaX 

CrpyKrypHaH cxeMa gneKrpOHHKH noKa3aHa Ha pH e. I. 
Bnonb KaHana qacruu Ha 6aae -150 M paenono*eHo 10 

nponopUHOHaJibHblX KaMep, 9 H3 HHX LlBYXKOOpLlHH8THbTe, 

a onua, cenbMaH, - onHoKoopnHHarnaH. Yucno curHanb

HhlX nposonoqeK no Ka*noil: KoopnnHare - 48, lllar Ha

MOTKH } MM, XapaKTepHeTUKH K8Mep onueaHW B pa6ore18 : 

K Ka*noil nnocKocru KaMep nonKnJOqehhl nse nnarw npen

yeunureneii:, ua 24 KaHana Ka*naH, onua pa6oraer e He

qeTHblMH rrposonO'IK8MH, 8 LlPYI'85I C qeTHblMH, TipenyCHmi

TeJib BbiiTOnHeH (eM, 1 KaHan TIKI) Ha OLlHOM IIonesoM 

rpaH3Hcrope runa KTI1 03M, sKmoqeHHOM no cxeMe ynpas

nHeMoro H:eTOKOBOrO ITOBTOpHTeJI5I H IT09TOMY BbriTOnHHIOWeM 
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T8K)!(e ¢YHKUHIO KOMMYTHpyiOm:ero 3JieMeHTa. 0TK1IlO'l8HMe 

nOBTOpMTenefi npOM3BO~MTCg no~aqefi ynpaBJIBIOIUef'O Hanpg

MeHHB +24 B qepe3 ~enHTenb B uenM 3aTnopon. YnpannBIO

m:Hfi ITepena~ <lJopMMpyeTCB 6RnOJIBpHhiM TpaH3-MCTOpOM 

(KT 315) H3 CMf'Hana B ypOBHRX TT n, nocrynaiOm:ero c 

BhiXO~Horo perHcTpa KAMAK 17 ~Bcero HMeeiOTCg 38 rpynn 

ynpanneHHB, no 'lMCJiy nnaT yCMJIMTenefi, CBB38HHhiX pa~M-

8JibHhiMH Ka6eJIBMM ( Ha pH C. 1 He nOK838Hb!) C TpeMg Bbl

XOUHhlMH perMCTpaMH. Ha Kam~oM nxo~e ycHJIMTeng MMeeT

cg 38IUHTa (pe3HCTdp }Q K0M H ~Ba ~HOAa) OT npo6oeB 

nponopUHOH8JibHOH KaMepbl. 

l1CTOKH noneBhiX Tp8H3HCTOpOB, nOAKlllO'l8HHhl8 K npo

BOJIO'IK8M C OAHH8KOBbiMH HOMepaMH, 06'beAHHeHhl WHH8MH 

M8f'HCTpanH, H8C'lHThlB8IOIUefi 48 K08KCH8JibHhlX Ka6eneA 

PK-50-3-11. 06m:ag ~JIHHa MarHcTpamt 180 M. CHrHaJibi 

IIOABOABTC$1 B llYJibTOByiO, f'~e pacnOJIOllieHhl ~Be 6y4JepHble 

nnaTLJ, CO!lep1K8IUHe no 24 3MHTTepHblX nOBTOpHTeJIH KmK

AaH ( Ha TpaH3HCTOpax Mn 39). nosTOpHTeJTH Heo6XOAHMhl 

AJIH pa6orw Ha HH3KOOMHoe conpoTHBJTeHHe (50 OM) aHa

noro-uHljlpOBhiX npeo6pa3oBaTeneii. Ha BhiXOAax SMHTTep

HhrX nOBTOpHTenefi CTOHT KOHA8HC8T0p1>1 pa3BH3KH pe)KHM

HWX noTeHUH8JTOB. nHTBHHe onHC8HHOH 3JieKTpOHHKH CTaH

AapTHOe H no~aeTCH HenocpeacrseHHo H3 Kpeifra KAMAK, 

B KOTopoM pacnono/KeHa annaparypa ynpasneHHH. 

3rreKTpOHHKa CBH3aHa c MHHH-3BM TPA-i c noMOIUbiO 
/9/ 

cTaH~apTHoro KOHTponnepa Kpeiira CAM 1.02 npoH3BOA-

crna BHP. B cocTaBe 3BM HMeiOTCH AHCnneA reneBH3HOH

Horo THna H TeJieTafin, HCnOJib3yeMwe ~JIH npeACT8BJl8HHH 

~aHHblX. 

CHCTeMa pa6oTaeT cneayiOIUHM o6pa30M. no KOMaH~e 
C TeJieTaAna 38M ycTaHaBJIHBaeT Ha BLIXOAHhiX pef'HCTpax 

ynpaBJIHIOlllHH KO~ (ABe BKJIIO'leHHble rpynnbJ npOBOJlO'lBK -

HM3KHH noTeHUHan, Ha OCT8JlbHb!X - BhiCOKHti) • 803MOMHO 

BKJTIO'leHHe JII060fi nJIOCKOCTM, JIH60 KOM6HH8UHH 'l8THhlX 

H He'leTHblX npOBOJIO'leK C ~BYX nJIOCKOCTeA (ni06hrX) • no 

HMnyJTbCy 3anycKa OT CMCTeMbi 6biCTporo BblBOAa ny'!Ka 

(EB) 3anycKaeTCH TaAMep Tl 1101 • Ero Ha3Ha'leHue co

CTOHT B KOMneHcauHH onepeMeHHB HMnynbca EB (-30 MKc) 

no OTHOWeHHIO K MOMeHTy npOXOM~eHHB 'laCTHU qepe3 

KaHan. OH TaKMe ~aeT CHf'Han npepbiBaHHH B 3BM qepe3 
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.'6/ sxonHoil perRCTp KAMAK. '4epe3 cMeCRTeJih C 1 

3anep:>KaHHbri1 RMny nbc c Tai1Mepa 3anycKaeT ¢opMRposa-
/ 11/ 0 0 ° ( 40 ) Tenb , CO SCTpOeHHOll 9J18KTpOHHOll 3anep:>KK0ll - MKC 

Ha speMH c6opa 3apHna c nposonoqeK. ~opMuposaTenb 

sbrpa6aTbrsaeT RMnynbc CTpo6RposaHRH aHanoro-un¢posbrX 

npeo6pa3osarenei1 (200 He), pa3MHO:>KaeMbiH pa3seTSRTe-
16.' neM P1' . 

4epe3 - 100 MKC nocne nocTynneHHH Cl1f'Hana npepb!BaHRH 

38M onpaumsaeT conepA<RMoe C'1eT'1lfKOs aHanoro- uR¢po-

SbiX npeo6pa3osaTenei1. 4epe3 20 Me nocne qreHRH 38M 

SbiJlaeT qepe3 nepsbJH ShiXOJlHOH perucTp l1Mnynhc 3anycKa 

cneunanbHoro TecTosoro reHe~aropa (no uenu npeo6pa3o

sarenb yposHeil TT J1 • NIM 11 1 
, sropoil CMecuTenh, BTO

poil ra.tlMep). TecTosbrH. reHepaTop ( Ha p 11 c. 1 He rroKa3aH) 

Sbrpa6aTr,maeT cryneH'1:3TbiH nepenan HarrpHmeHRH senu'1:H

HOH 80~100 8, KOTopwH. no cneuHaJihHoMy KOaKCHaJlhHOMY 

Ka6enm npoxcnHT nocnenosaTeJihHO '1:epe3 see KaMepw, 

nonanaH Ha HX swcoKosoJihTHwe sneKTponw. EnaronapH 

eMKOCTHOH CBH3H K3TO.Q-aHO,[lHLJe TipOBOJ10'1KH 9TOT IIepena,a 

TIOHSJIHeTCH Ha SXO,[laX yCRJll1Tenei1 S SH.Qe RMTIYJihCOS 

-·20 M8, cooTseTcrsymmRx 2/3 WKan~>r npeo6pa3osarenei1. 

ilaHHWH CH!HBJl HSJIHeTCH perrepHhlM H l1CITOJlh3yeTCH ,QJIH 

KanH6posKH aMIIJIHTYJlHWX TpaKToB. KanYI6posKa rro naHHO

My CH!Hany OK33blsaeTCH JlOCTaTO'IHOH, ITOCKOJlhKY COf'JlBC

HO '
4

/yCYIJieHRe HMITYJibCa IIpOSOJI0'1:KOH onpenenHeTCH K3K 

pa3 BeJIR'1l1HOH ee eMKOCTHOfi CSH3H C K3TOJlOM. ilJIH rrpo

S8Jl8HRH Kann6pOSKH He06XOJlliMO 3H3Tb eme "rrbeUeCTan" 

3HaJIOf'O-Ul1tPPOShlX rrpeo6pa3osarenei1. llng H3MepeHHH 

"IIhenecranos" 38M 'Iepe3 cnenymmHe 20 Me c BLIXOL13 

sroporo perRcrpa qepe3 rrpeo6pa3osaTeJlh ypoBHeA NTN
3 

3arrycKaeT uenb ¢opMuposaHHH crpo6-curHana npeo6pa3o

sarenei1 S OTCyTCTBHe H3MepHeMbiX HMnyJihCOS. ~~ HTepBaJib! 

o6pameHRH 381\\ K amraparype qepe3 20 MC shr6paHbl 

JlJIH TO~'O, '1T06bi 11pOll3SOJlHTb M3MepeH!H! B OJlHOi! ll TOH 

me ¢la3e CCTeSbiX HaBOJlOK 11 TeM CaMbiM ,[l0110Jli!HT8JlbHO 
CHH3MTb HX SJlHHHMe Ha K8JIM6pOBKYo 

Docne TipHeMa K8JIR6pOS0'1Hb!X CH!HaJIOB 38M TipOR3-
BOJlUT HOpMHpOSKy Jl3HHhlX ITO tiJopMyJie 

Bi= t-8-~-l ·(T-P)., 
T-P I J 

(I) 

8 

l 

rae J - KaHan, S KOTOpOM OTHOWeHMe (8-P)/(T-P) M8KCH
M8JlhHO. 

8 ¢opMyne ( 1) npuHHThi cnenymume o6o3Ha'1eHMH: B -
aMITJI!iTyna HMnynhca oT rryqKa, T- aMrrrmry.aa !iMIIynhca 

TeCTa, p - SeJIH'IHHa IIbeJleCTaJia S UlitPPOBOM KOJle rrpe
o6pa30S.3 rene ti. 

HopM!iposaHHwe naHHwe BhlSOJlHTCH B SliJle f'!iCTorpaM

Mbi Ha mtcrrneil JI!i6o, no Tpe6osaHMID, - na TeneTafm. 

KonneKropw SMRTTepHwx rrosTopHTeneH. 6y¢epHwx nnaT 
o6'beJlliHeHhi sMecTe. CyMMapHbiH C!i!Han c rrposono'1:eK 

ycun!lsaeTCH rpaH3!iCTopoM KT326 H MomeT RCTIOJih30Barh

cg JlJIH KOHTpOJIH npOXO:>KJleHRH ny'1Ka '1epe3 npOIIOpUHOH8Jlh-

HyiD K8Mepy JI!i60 JlJIH !i3MepeHHH o6mero KOJI!i'1eCTB3 
qacrnu. 

8 cucreMe npenycMoTpeHo usa crroco6a nposepK!i H 

fiOHCKa HeHCIIpasHOCTeA, He Tpe6yiDlURe HaJI!i'111.H ITY'1:Ka 

lfaCTHU. 8 rrepsoM cnyqae peann3yeTCH CBH3h c Bhrxona 

Tl Ha sxon C2, rroKa3aHHaH Ha p 11 c. 1 nyHKT!ipoM. Torna 

recroswil reueparop 3arrycKaeTCH oT HMrrynbca E8, HMR

TRPYH rrpoXOfKJleHRe qaCTRU. LJepe3 20 MC OH 3anycKaeTCH 

CHOBa JlJIH KaJIH6pOBKH CHCT8Mbl. 8 9TOM CT1y'1:ae TipR HOpMR

pOBKe D ¢opMyJie (1) BeJIR'IHHa S KSBJlpaTHhlX CK06KaX 06-

pamaeTCH B enHHliUY, TI03TOMY Ha 9KpaHe JlRCnrreg nOHB

JIHeTCH pasHoMepnoe pacnpeneneu!le no seeM npoeono'1KaM 

C 3MTIJIHTYJlOH (T-P) j · llaHHb!H TeCT II03BO.riHeT OUeHHSaTb 

arrnapaTypHble TIOrpelliHOCTrl ( SJl!iHHHe HaSOJlOK, H8T0'1HO

CTei1 H3-3a KSaHTOBaHRH CR!HaJios) no OTKJIOHeHHID pacrrpe

Jl8JI8HHH or I'OpH30HTa.rrhHot1 npHMoil. KpoMe Taro, c ero 

l10MOlllhiD Jl8f'KO HaXOJlHTCH HencnpaSHbie KaHaJibl JIH60, 110 

Kpa11Het1 Mepe, WIIH8 Ma!HCTpa.rru, B KOTOpOH liMeeTCH He

HCnpaBHhlH (3aKopo'1:eHHNA) rronesoA rpaH3!iCTop. 8 nocnen

HeM CJiyqae JlJIH 06Hapy:>KeHHH HeRCnpaBHOf'O TpaH3!iCTopa 

HCTIO.Tih3Y~~TCH Tecr No2. Dp11 rrycKe sroro Tecra 38M 'Ie

pe3 K8il(L\f>I8 1,1 MC DKJTID'laeT no O'IepeU!i see 19 K00p,[!!1!IBT 

TipOTIOpUHOHaJibHWX KaMep, TeCT TIOBTOpHeTCH UHKJlH'leCKH 

'1Cpe3 K3fKJlble 43 MC. Dp!i Ka:>KJlOM BKJIID'leH!iH Ha BbiXOJle 

WliH Maf'HCTpaJIH nOHBJIHIDTCH llMIIyJihChl JlJIHTeJibHOCTbiD 

0,6 MC, paSHbie ITO BeJI!i'IHHe pefK!iMHb!M TIOTeHU!iaJI3M no

JieShiX Tpa H3!iCTopos ( -2-:-3 8) .IlnH o6ner'1eHliH CHHXpOHR3aURn 

li rrposeJleH!iH OTC'leTOB Ha Ka:>KJlOe BKJliD'leH!le C TpeTbero 

Bb!XOJlHOf'O perHCTpa Bblll38TCH SCITOMOf'aTeJibHb!i:f liMTiyJihC. 

9 



*II 000 617 

*10000 1117 
•IOOOO Ll7 
•IOOOO 917 

*I 0000 <;17 
•10000 1717 
• 10000- (17 

•IOOOO cl7 
•IOUUO 117 
•IOOOO 017 
•IOO:JO o£ 
•I<JOOO I>C 

XXXXXIOC:OO L£ 
XXXXXXXXXXXXXXXXIL900 9C 

XA~~~~~~~~xxxx~~~xxxx~~xxxt90IU sr 
XXXXXXXXXXXXXXXXXXXXXXXXIL600 17[ 

~X~XX~AAXXX~~l~S00 (( 
AAAX.x.Xltt;:,;QQ (3(' 

J.XXIZICJU I[ 
•ICOUO 0£ 
XII7'JOO 62 
•IEUOO 5J?. 
*10000 L2 
•IO::JOO 9c 
•I:JOJO ~0 

•IUJOO 176 
•10000 [;3 

*10000 (;0 
•IZ090 10 
XI~OOO CJ<: 
XI9UOO 61 

~-~~XA~~~-~~~A~~XIU9JU ~I 

~~~A:·.):·:X~X~~~~~~~~~~X~~~~A~~~XXX~XIIblC Ll 

XA~)..>.~x~~~,.AA~~A~XA~.Ax~~AXAX~~x~~A~A~~A~AAib910 91 
X~).A~~:.~.~~~~A~~XX~XXAAAA~).~.XXXAA~~)..~AAXXX~IILIQ Sl 

~A;.~AX~~~-'~-~-~.,~~~,-~).~.~X).~~>.~~AAX~AAXXX~All910 bl 
AAXXXXXXXXXXXAXIL900 Cl 

10 

XX).XibiOO C:l 
>.ltJOJO II 
XI9:JOO 01 
•1<:000 60 
XII>OOO i<O 
•IC:luu LO 
• I I UtJO 9 U 
•II 000 ~0 
•IJOOO 170 
•IOOQO CO 
*IOUOO ao 
*IOOQO 10 

H• 
di<<l 

~J+ ~?U+ AAX+ Z~+ U~O+ XAX+ 3~+ 

ICO 
0 
t::o 
t::o 
'm 

:;.... -
~ 

:s:: 

~ a> 
~§' 

::;: 
>!! Ci! 

a> :.:: 
Q. co 
a> :X:: 
::;: 
co a> 
:.:: :s:: 

:X:: 
>:S:: a> 
0 :<: 
:X:: o; 
.ll Q. 
t:: t:: 
Ci! co 
~::c 
:s:: 

5.-::! 
0 ::;: :s:: 
t:: ;::;: (-< 
0 C\1 u 
E I ~ 

Ji 
co ::;: CQ 
:X::..,. 0 

""-
~ ~ l 
:>" ~ co 
:>, 0 :.:: 
t:: (-< :>" 

u :>, 
.ll :s:: t:: 
t:: ~ 
:s:: .ll 
-&~(-< 
0 co u 
Q. 3 0 
c~:x:: 

iJ:l 
• X :s:: 

C\1 o; u 
• (-< :X:: 

u u a> 
:s:: 0 (-< 

:.:: :r: 
0.. u :s:: 

H a pH c • 2 noKa3aH npo¢Hnb ny'l:Ka qaCTHU a nnocKo
CTSIX X ( He'l:eTHbre npoaono'l:KH) H Y ( qeTHbre npoaono'l:KH:) 
onHOM H3 KaMep. Pa3HHUa B aMITnHTynaX ITHKOB o6~~CH~
eTC~ pa3nH'l:HeM ra3oaoro ycHneHH~ a nnocKOCTSIX X H Y • 
BaeneHHe naHHOM CHCTeMbr a 3KcnnyaTaUH10 ( Ha nepaoM 
3Tane HCITOnb30BaHO 9 Kaivlep) IT03BOnHnO COKpaTHTb BpeM~ 
OTKnanKH KaHana 'iaCTHU C 50 'iaCOB no 15. 

B 3aKn10'ieHHe aaTOpbr xoT~T abrpa3HTh 6naronapaocTb 
l1.M.fpaMeHHUKOMy, IO.ll.3epHHHy, B.Bp6e, C.B.neaoH~Hy, 
O.H.EnHHoay, B.D.PyKOBH'iKHHy, lO.A.nacTo'l:KHHy,, i\.B.Ca
MOHnoay, IO.M.Canyaoay, B.B.BacHnbeay 3a coneMCTBHe. 
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