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AnIIAPATYPA jJ.JIH 1I3MEPEHIIH IIOHOWEPHhlX IIAPAMETPOB
C 1I0MOlU,hIO UIIJIIIH,lJ;PMlJ:ECROrO 30Hj1A JIEHrMIOPA
II IIJlOCKOrO AHAJIII3ATOPA C TOPM03Hm,.u:M 1I0TEHUIIAJlOM
HA CnYTHIIKE <<!WCMOC·900,)

B. III. ryoCICHU, B.}I. iKl\aHOB, B. B. At{JOHHH,
r. II. BOJIROB

AJIH uaMepeHHH B HOHoc~epe 3eMJlH ROH~eHTpa~HH neH TeMnepaTy
phI T e ImeRTpOHOB, ROH~eHTpa~HU ni II reaneparypa T i nOJl07I\lITeJlb
HhIX HOHOB II IIX MaCCOBOrO COCTaBa 6hIJla paapatiorana annaparypa,
B COCTaB ROTOpOH BXO,IJ;UJIU: ,IJ;aT"lUR )J;3JI (IJ,IIJlUH,IJ;pU'leCRIIH aOH,IJ;
JIeHrMIOpa), ,IJ;aT"lIIK IIJI-40A (rrJlOCRUH anaaaaarop C TOpMOaflDJ;HM
nOTeH~UaJIOM) U 6J10R (JJleRTpOnURH )J;156-M. Dpe,IJ;eJIhI aaaepeaaa:
ne - OT 3.102 ,IJ;O 6 ·10& CM-3; n, - OT 103 ,IJ;O 106 CM-3; Te II T; 
OT 500 ,IJ;O 10000 R. Annaparypa 6hIJIa yCTaHOBJIeHa aa 60pTy MC3
«ROCMOC-900», aanymeaaoro 30 MapTa 1977 r. na Op6lITy BLICOTOB
460-523 RM II naKJIOneHIIeM 83°. Annaparypa 6e30TRaano pa60TaJIa
B TetIeHHe ncero BpeMeHU axraaaoro cymecrnoaaaaa cnyraaxa ,IJ;l}
OKTH6pH 1979 r.

IJ;HJlUn,IJ;pH"leCRHH SOH,IJ; HCnOJIbaOBaJICH ,IJ;JIH onpe,IJ;eJIeHHH xoanea
Tpa~HU U TeMnepaTyphI 3JIeRTpOnoB, a nJIOCRUH aHaJIHSaTOp C TOp
MoaHDJ;UM nOTeH~UaJIOM DJI-40A HCrrOJIb30BaJICH ,IJ;JIH onpe,IJ;eJIeUHS
xoanenrpanaa, TeMrrepaTyphI U MaCCOBoro COCTaBa nOJIOmHTeJIbBhIX
UOHOB. BeJIlI'IUHhI (JTHX napaMeTpon nOJIy"laJIHCb nyTeM MaTeMaTlItIe
CROH o6pa6oTRH aa 3eMJIe TOKOBhIX xapaRTepHCTHR COOTBeTcTByIOm;HX
,IJ;aT'lURoB. 30n,IJ;OBaH xapaRTepHCTHRa npeACTaBJIHeT C060H aaBHCH
MOCTI> cofiapaexux SOH,IJ;OM TOROB 3JIeRTpOnoB U nOJIOmHTeJIbUhIX
UOHOB OT BeJIH"lHnhI IIOTeH~UaJIa aa SOH,IJ;e. Toxonaa xapaxrepa
CTHRa nJIOCKOrO aaaaaaaropa npe,IJ;CTaBJIJleT aaBHCUMOCTb cotiapaeusrx
ROJIJIeRTOpOM aaanasaropa TOROB nOJIOmUTeJIbnhIX UOHOB OT BeJIHtIH
HbI norennaazra aa ero aaaaaaapyromea eerxe. Ram,IJ;tlH rpyrrna SHa
'leHHH n e , Te H nil T i , M i onpeAeJIHeTCJI B peayasrare o6pa6oTRH
OT,IJ;eJIbHoii: TOROBOH xapaRTepUCTHKU U npe,IJ;CTaBJlJleT aexoropoe
ycpennennoe enaxeaae aa npexa u3MepeHUH 3TOR xapaKTepUCTHRH.
Ha puc. 1 noxaaaaa ~ynRn;HOHaJIbnaJl 6JIOR-CXeMa excnepaxeara.

AJIH CHHTlIH aOB,IJ;OBhIX xapaxrepacrax aa n;UJIUB,IJ;pH'rJecRHH SOBa
OT 6JIORa 3JIeRTpOnuRH nO,IJ;aIOTCH C nepaoztoa noaropenaa 4 C naao
ofipaaasre aanpaacenaa (DR), UMeIODJ;ue B reseaae 3,6 C JIHneHHO-
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PRC. 1. <I>YHKqlIoHaJIbUalI 6JIOK-CXeMa ~lKCIIeplIMeHTOB

3 - ~JIH~pH'IecKHlI: BOHn C oxpaaaoa ceKllllell:. 3MY3 - 8JIeKTpOMeTplI'leCKIIll: YCIIJIIITeJIb
IO~OB&IX TOKOB, 3MYA -o9JIeKTpOMeTpH'IeCKHll: YCIIJIHTeJIb TOKOB ananaaaropa, 3A - 8JIeKTpO
CTaTH'IecKHlI: aHaJIH3aTOp nJIOCHOrO rana, CIIllI - cxexa nepeKJIIO'IeHlIlI mKaJI. M - MonY
JIJITOp. sr - sanalOlI{I'Ill: reaeparop, A,lJ;B -' aMIlJIIITYnHhlll: nHCHpHMIIHaTOp BhlXOnHoro
HanplIlKeHlllI. YIIT - yCHJIHTem. nOCTOlIHHoro TOKa. YIIH - yCHJIHTeJIb nOCTOlIHHoro na
nplIlKeHlllI, RA - HOHTpOJIb aMnJIHTYnhl IlHJIOOOpa3Horo aarrpascerraa, R,lJ; - KOHTpOJIb nJIH
TeJlbHOCTH nanooopaaaoro aanpaseeaaa, I xa - KOJIJIeKTopHhlll: TOK ananaaaropa, Is - TOK
8oH):\a

BospaCTaIOIIVIl! yqaCTOR OT -2,96 ,IJ;O +6,85 B H B rexeaae 0,4 C

IIOCTOHHHLlH ypoaeas -2,96 B. TaKoH IIOCTOHHHLlH yponem, IIO,IJ;aeT

ca B aaxane C'MMKH KaiK,IJ;OH xapaKTepHCTHKH ,IJ;JlH Toro, qT06L1 nepe

XO,IJ;HLle IIpOIJ;eCCLI, BLlSBaHHLle peSKHM HSMeHeHHeM IIHJl006paSHoro

HaIIpHiKeHHH H IIepeKJlIOqeHHeM mxan YCHJlHTeJlH SOH,IJ;OBLIX TOKOB,

He BJlHHJlH aa «I>OpMy saIIHCH TOKOB SOH,IJ;OBOH xapaKTepHCTHKH. ,IJ;JlH

YMeHbmeHHH OTKJlOHeHHH aJleKTpHqeCKOrO IIOj]:H OT IJ;HJlHH,IJ;pHqeCKOH

«I>OPMLI aa KOHI~e SOH,IJ;a co CTOpOHLI KpeIIJleHHH K mranre SOH,IJ; HMeeT

oxpanayro CeKIJ;HIO. Ha KOJlJleKTOp SOH,IJ;a (co6CTBeHHO SOH,IJ;) H na

oxparmyro CeRIJ;HIO IIO,IJ;aIOTCH O,IJ;HHaKOBLle IIHJl006paSHLle aanpaate

HHH, HO C paSHLlX BLIXO,IJ;OB reaeparopa rrHJlo06paSHLIX HarrpHiKeHHH

(rIIH).
BeJlHqHHLI TOKOB 3J1eKTpOHOB H rrOJlOiKHTeJlbHLlX HOHOB, cofiapae

MLIX SOH,IJ;OM, HSMepHIOTCH 3J1eKTpOMeTpHqeCRHM YCHJlHTeJleM SOH,IJ;O

BLIX TOKOB 6J10Ka 3J1eKTpOH~KH.

,IJ;JlH CHHTHH TOKOBLIX xapaKTepHCTHK ,IJ;aTqHKa IIJI-40A aa yrrpas

JlHIO~YIO cerxy aroro ,IJ;aTqHKa rrO,IJ;aIOTCH IIHJl006paSHLIe HaIIpHiKe

HHR, HSMeHRIO~HeCRB ,IJ;HarraSOHe OT -5 ,IJ;O +14 B, «I>opMa KOTOpLIX

aaanoraxaa IIO,IJ;aBaeMLIM na SOU,IJ;, ROJlJleKTOp aaaaaaaropa HMeeT
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nOCTOHHHbIH nOTeHIJ;HaJI -20 B OTHOCHTeJIbHO xopnyca. TOR nOJIO

iRHTeJIbHbIX IIOHOB, cotiapaexsrx ROJIJIeRTOpOM aHaJIII3aTOpa, H3Me

pHeTCJI 3JIeRTpOMeTpH'IeCRHM YCIIJIHTeJIeM TOROB nJIOCROrO aHaJIH3a

-ropa,
Maoromxansnsre 3JIeRTpH'IeCHHe yCHJIIITeJIH, aaxepmonrae TORH

.,n;aTqIIROB, BLIAaIOT aa cooraercrnyrontae TeJIeMeTpB'IeCRHe nsrxozrsr
HanpHiKeHHH (0-6,2 B), npOnOpIJ;HOHaJIbHbIe H3MepJleMLIM TORaM.

.QHJIIIHAPHqeCRHH 30H,IJ; COCTOHT H3 ROJIJIeKTOpa (coticrseaao 30H,IJ;)

.II oxpanaoa ceKD;HH. ROJIJIeRTOp BbInOJIHeH B BHAe crepscaa ,IJ;JIHHOH

120 II ,IJ;HaMeTpOM 1 MM, 113rOTOBJIeHHOrO 113 HepiKaBeIOm;eH CTaJIH.

:QHJIIIH,IJ;plIqeCRaH OXpaHHaJl CeRIJ;I1J1 I13rOTOBJIeHa 113 Tpy6RH aepara
BeIOm;eH CTaJIII, Ha,IJ;eTOH aa npO,IJ;OmReHIIe npyrxa 30H,IJ;a CO CTOpOHbI

ycraaoaxa ero aa mranry, ~JIIIHa oxpaaaoa CeHI.J;I111 TaKiKe COCTaB

.JIJleT 120, a ee ,IJ;I1aMeTp 4 MM. Ha cnyTHIIRe 30H,IJ; yCTaHOBJIeH

na ROHIJ;e OT,IJ;eJIbHOH MeTaJIJIIIqeCROH nrranra B,IJ;OJIb ee OCII. )l,JIJI

YMeHbilleHIIH nonex, BbI3LIBaeMbIX TORaMII CMem;eHIIH npa nonase
nllJIoo6paBHLIX HanpHiKeHIIH aa I.J;HJIIIH,IJ;pllqeCRIIH BOH,IJ;, Ra6eJIb, lI,IJ;y

m;IIH OT IJ;HJIIIH,IJ;pIlqeCROrO 30H,IJ;a aa BXO,IJ; 3JIeRTpOMeTpIlqeCKOrO

yCHJIIITeJIH, IIMeeT ,IJ;BOHHyIO 3KpaHllpOBKY. Ilpa 3TOM no BHYTpeHHeH

axpaaapyiomea OnJIeTHe nonaeTCH naaootipaaaoe nanpaareaae aa
oxpaaayio CeHIJ;IIIO 30H,IJ;a, no IJ;eHTpaJIbHoMy npOBO,IJ;HIIHy - nIlJIO

otipasaoe nanpaaeerrae na 30H,IJ;, BHeIIIHJlH 3RpaHIIpYIOID;aJl OnJIeTRa

-Coe,IJ;IIHeHa C o6m;IIM xopnycox.
IIJIOCRIIH aHaJIH3aTOp C TOpM03J1m;HM nOTeHI.J;I1aJIOM COCTOIIT II3

nOCJIe,IJ;OBaTeJIbHO paCnOJIOiKeHHLIX 4 ceTOR II ROJIJIeRTopa. AHaJIII3a

TOp IIMeeT RpyrJIyIO <POPMY C BHeIIlHIIM ,IJ;IIaMeTpOM 70 MM. BHeillHHJI

cerxa aaxpsrsaer BXO,IJ;Hoe OTBepCTIIe ,IJ;HaMeTpOM 30 MM, ara cerxa

-COe,IJ;IIHeHa C xoprrycou. Ha paCCTOJlHIIII 6 MM OT BXO,IJ;HOH ceTHII

HaXO,IJ;IITCJI ABoHHaJl aHaJIII3I1pYIOm;aJl cerxa, na HOTOpyIO nO,IJ;aeTCJI

nanoofipaaaoe aanpaaceaae. ,D;aJIee aa paCCToHHHII 6 MM pacnoaa

raeTCJI 3RpaHIIpYIOm;aJl cerxa, coe,IJ;IIHeHHaJl C xoprrycox. 3aTeM aa

paCCTOJlHHlI 3 MM yCTaHOBJIeHa anradiorocerxa, IIMeIOm;aJl nOTeHI.J;I1aJI

-40 B OTHOCIITeJIbHO xopnyca. OHa 3a,IJ;epiKHBaeT <pOT03JIeHTpOHLI,

BLIOIlTbIe 113 ROJIJIeRTOpa npa ero OCBem;eHIIII COJIHu;eM, II 3JIeKTpOHLI,

nonanaionrae B JIOByIIlRy 113 I10HOC<pepbI. ~aJIee ua paCCTOJlHIIII 3 MM

naXO,IJ;I1TCJI ROJIJIeKTop. ~lIaMeTp ROJIJIeKTOpa 58 MM. CeTKII liMelOT

KBa,IJ;paTHbIH paauep JlqeHRH CO CTopOHaMH 0,75 MM, ,IJ;I1aMeTp npOBO

.JIO'le~ 25 MKM. ROJIJIeKTOp H3rOTOBJIeH H3 HIIKeJIJI H HMe9T n030JIO

"IeHHyIO nOBepXHOCTb. RpaJl BXO,IJ;HorO OTBepCTIIH raxace n030JIO'leHbI.

Macca aHaJIH3aTOpa OROJIO 300 r.

B 6JIOHe 3JIeKTpOHHKII 06'be,IJ;HHeHLI qaCTH, 06CJIYiKIIBaIOID;I1e axe

nepHMeHTLI C U;HJIIIH~pIlqeCRIIM 30H,IJ;OM H C nJIOCKIIM aHaJIII3aTopOM.

OCHOBHLIMH <PYHRU;I10HaJIbHbIMII Y3JIaMH JlBJIJlIOTCJI: ,IJ;Ba paB,IJ;eJIbHLIX

~JIeRTpOMeTpHqeCKHX YCHJIIITeJIJI (TOROB U;UJIIIH~pH'IeCROrO 30H,IJ;a H

TOROB nJIOCROrO aaaaaaaropa), reneparop rraaooripaaasrx nanpaace

HIIH, I1MeIOm;I1H ofimyro ,IJ;JIH OOOHX 3KcnepHMeHToB 3a,IJ;aIOm;yIO xacru,
otimae cTa6I1JIU3aTOp U npeofipaaosareas nanpaaceaaa.

RaiK,IJ;bIH 3JI9RTpOMeTpU'IeCKUH YCIIJIHTeJIb CO,IJ;epiKIIT: BXO,IJ;HOH

YCHJIIITeJIb nOCTOHHHLIX TOROB (YIlT), otiecnesaaaromaa naxepeaae
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3KcuepHMeHTOB

elt, 3MY3 - 3J1CKTPOM~TPH'lCCKRlt YCRJlRTCJlb

YCRJlHTCJlb TOROB aaanasaropa, 9A - 3J1CKTPO

rrm - CXCMa nCpeKJlIO'lCHHlI IIIKaJl, M - MO/lY

- aMIL'IHTy/lHhllt /lRCKpHMRHaTOp BhIXO/lHOrO

ro TOKa, YnH - YCHJlIITCJlb nOCTOlIHHoro aa

ofipaaHoro HanplIlRcHHlI, HJl: - ROHTpOJlb /lJlH

I - KOJlJlCKTOPHhllt TOK ananaaaropa, I a - TOR

,96 )1;0 +6,85 B H B Te'lemle 0 4 C
u '

aROB rrOCTOHH'HLIH yposeas nonaer-

·aRTepHCTHKH )l;JIH roro, '1TOObI nepe

eaRIIM IIaMeHeHlIeM nHJIOOOpa3Horo

mKaJl YCIl~IITeJlH 30H)I;OBbIX TOROB,

B 30H)I;OBOIl xapaRTepHCTHRH. ~JIH

ecaoro noaa OT D;IIJIHH~PH'IecROH

RperrJleHHH R nrranre 30H~ HMeeT

op aOH)I;a (COOCTBeHHO 30Hll;) H na

• HaKOBLIe nIlJIOOOpa3HLIe narrpsnae

aropa nIlJlOOOpa3HLIX HanpJliKeHHH

HCTIIR )l;aT'IIIRa IIJI-40A na ynpan

O)l;8lOTCH nIlJIOOOpaaHhI9 aanpaaee

'OT -5)1;0 +14 B, q>opMa ROTOpbIX

ROJIJleKTOp aHaJIH3aTOpa HMeeT



TOKOB COOTBeTcTByIOID.ero ,IJ;aT'lIIKa; ~eIIlJ, 1P0PMIIPYIOID.YIO sraxomnae

BanpHlKeHIIH B ,IJ;lIana30He 0-6 B, 1I3MeBHIOID.lIeCH nponopnaonansao
BXO,IJ;HhIM TOKaM; ,IJ;IICKpIIMIIHaTop BhIXO,IJ;HhIX HanpHiKeHIIH, cpatiaru
BaIOID.IIH npa Um ax = 6 B II Um in = 0,3 B, ,IJ;JIH ynpaBJIeHIIH pa6o

TOH cxexsr nepeKJIIO'leHIIH mKaJI YilT; cxeMy nepeKJIIOtIeHIIH mKaJI~

HenOCpe,IJ;CTBeHHO BhInOJIHHIOID.YIO neperonoxeaae mKaJI B Tpe6yeMOD:

nOCJIe,IJ;OBaTeJIbHOCTII II ,IJ;aIOID.YIO COOTBeTCTBYIOID.lIe ClIrHaJIhI C yxa
aanaess mKaJIhI na BbIXO,IJ; 6JIOKa 3JIeKTpoHIIKII.

I'eneparop naaoofipaansrx HanpHiKeHIIH CO,IJ;epiKIIT:. 3a,IJ;aIOTIJ;IIH

reneparop, MO,IJ;yJIHTOp naaootipaaaoro BanpHiKeHIIH, BhIXO,IJ;HhIe

KaCKa,IJ;hI ,IJ;JIH nonaxa nlIJIo06pa3HbIx HanpHiKeHIIH He06xo,IJ;IIMOH aM

nJIIITY,IJ;bI na ,IJ;aT'lIIKII. BJIOK 3JIeKTpOHlIKII nlITaeTCJI OT ceTII nOCTOHH-

noro BanpJliKeBIIJI 28~ B. llOTpe6JIHeMaJl MOID.HOCTb npa UnUT =
= 28 B OKOJIO 10 BT. BJIOK 3JIeKTpOBlIKlI paCC'lIITaB aa pa60TY

BBYTPII repaoxoureaaepa B ,IJ;IIanaaOHe rexneparyp 0 - 40° C. fa

6aplIThI 6JIOKa 125 X 160 X 250 MM, Macca 2,6 xr.
Mcxo,IJ;JI 1I3 roro, 'lTO ,IJ;JIJI aanexcaoro onpe,IJ;eJIeBIIJI TeMnepaTypbl

aJIeKTpOHOB (Te) no 30H,IJ;OBOH XapaKTeplICTIIKe Be06xo,IJ;IIMO IIMeTh

1I3MepeHlIH TOKOB B mlIpOKOM naanaaoae (OTBOmeHlIe MaKCIIMaJIbBOrO

TOKa K MHHIIMaJIbHOMY ,IJ;OJIiKBO 6hITb nOpJl,IJ;Ka BeCKOJIbKIIX COTeB),

a TO'lBOCTb nepe,IJ;a'llI TeJIeMeTpH'leCKOH IIBIPOpMa~1I1I B ,IJ;lIanaaoae

BanplliKeHIIH 0-6 B He nysme 1 %, He06xo,IJ;IIMO nepenasarr, 1I3Mepe

HIIJI TOKOB nOJIBOH 30H,IJ;OBOH xapaKTeplICTIIKII no BeCKOJIbKIIM mKaJIaM.

B npafiope IICnOJIbayeTcH MeTo,IJ;IIKa nOCJIe,IJ;OBaTeJIbHorO 1P0pMII

pOBaHIIJI mKaJI B nponecce nepenasn 30H,IJ;OBOH xapaKTeplIcTIIKII~

HBJIJlIOID.allCJI MO,IJ;IIIPIIKan;lIeil:, npaaeaanmeaca panee B npafiopax
,IJ;JIJI paKeTHbIX 1I3MepeHHH [11. M3MepeHlIJI 30H,IJ;OBhIX xapaxrepacrax
npOBo,IJ;HJIHCb nOCJIe,IJ;OBaTeJIbHO no ,IJ;ByM mKaJIaM, II pe3YJIbTaThI na
MepeHIIH nepenanaaacs C O,IJ;Horo reneaerpasecxoro BhIXO,IJ;a 6e3 nepe
,IJ;a'lII no OT,IJ;eJIbHoMy KaHaJIy yxaaanaa IICnOJIb3yeMoii: mKaJIhI. TaKoD

MeTO,IJ; nOCJ,Ie,IJ;oBaTeJIbHOH nepenaxa aOH,IJ;oBoH xapaxrepacraaa no

mxanax C O,IJ;Horo nsrxona 3KOHOMII'lHee no IICnOJIb30BaHHIO TeJIeMeT

plI'leCKIIX KaHaJIOB npa IIX OrpaBII'leHHOM KOJIH'leCTBe, 'leM MeTO/l;

MHoromK3.'IbHOH nepenasa C IICnOJIb30BaHlIeM OT,IJ;eJIbHOrO KaHaJIa

,IJ;JIJI KaiK,IJ;oH mKaJIhI [21. O,IJ;HaKo C YBeJIII'leBlIeM KOJIll'leCTBa nepena
BaeMhIX mKaJI B03paCTaeT Heo6xo,IJ;IIMOCTb B rrepenaxe C OT,IJ;eJIbHOrO

ssrxona npafiopa TaKiKe TO'lHOrO YKa3aHlIJI ·llcnOJIb3yeMoH mKaJIhI,

'lTO nplIBO,IJ;lIT K ,IJ;onOJIHlITeJIbHOMY pacxony TeJIe"reTpH'leCKIIX xa
HaJIOB. ECJIII IIMeIOTCH nams ,IJ;Be mKaJIhI, TO HeT Heo6xo,IJ;IIMOCTll

B Cnen;lIaJIbHOM yKaaaHlIlI mKaJIhI, no KOTOpOii: B ,IJ;aHHhIii: MOMeBT

npOBO,IJ;JlTCJI 1I3MepeHl'IJI. )l;JIJI Tpex mKaJI TaKiKe B03MOiKHO 060HTlICh

6e3 OT,IJ;eJIbHOrO YKa33BIIJI aoxepa mKaJIhI. ECJIll YCTaBaBJIIIBaTh

O)J;By mxany aa BpeMJI 1I3MepeHlIJI O,IJ;HOH 30B,IJ;OBOH xapaKTeplICTIIKIl

II npaueaarr, npa aTOM HeKOTophIH n;UKJI nepeKJIIOtIeBIIH mKaJI, TO

TaKiKe BoaMOiKBa nepenasa pe3YJIbTaTOB 1I3MepeHIIH C HCnOJIb30Ba

HueM TOJIbKO onnoro KaHaJIa nepenaxa [31. O)J;HaKo B 3TOM CJIy'la9

,IJ;JIJI nOCTpOeHlIJI nOJIBOH 30H)J;OBOH xapaKTeplICTIIKII He06xo)J;HMO

«coe,IJ;IIHIITI.» COOTBeTcTByroID.UM ofipaaox HeCKOJIbKO DOCJIe,IJ;OBaTeJIb

80 3aMepeHBhIX B O)J;BOM n;lIKJIe xapaKTeplIcTllK.
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I(a; nens, $OpMHPYIOIIl;YIO BhlXop;HLle
, B3MeHJlIOIIJ;HeCH nponop~HOHaJIbHO

p. BhlXO.n;HhlX HanpHlReHlIH, cpafiarra
In = 0,3 B, .n;JIH ynpaBJIeHHH pafio
YilT; cxesry nepeKJIIO'IeHHH mKaJI~

nepeKJIID'IeHHe mKaJI B Tpe6yeMOH:
cooTBeTcTBYIOIIJ;Be CHrHaJILl C yxa

a aJIeKTpOHHKH.

BanpHmemu1i: conepxcar: aa,ll;aIOIIJ;HH
paaaero HanpHmeHlIH, BbIXO,ll;HbIe
HhlX HanpHmeHHH He06xo,ll;HMOH aM
TPOHIIKH IIHTaeTCH OT cera nOCTOHH

pe6JIHeM8H M0IIJ;HOCTb npa U -
nUT -

eKTpOIIHKH paCClJHTaH na paoory
naaoae TeMnepaTyp 0 - 40° C. fa
MM, Macca 2,6 xr.

AemHoro onpe,ll;eJIeHHH TeMnepaTYPLJ
xapaRTepHcTHKe He06xo,IJ;HMO HMeTh
nasoae (orrromeane MaKCHMaJIbHOro
6hlTb nopH,lI;Ra HeCKOJIbKHX cOTeH)
lIeCIWH HH$opMa~HH B ,lJ;Hana30H~

.%, Heo6xo)1;BMO nepe,ll;aBaTb aasrepe-
RTepHcTBKH no HeCKOJIbKHMmKaJIaM.
TO,IJ;BK8 nOCJIe,IJ;oBaTeJIbHOrO $OpMH
eAallB 30H,IJ;OBOii x8paKTepHcTHKH
pBMeHHBmeHcH panee B npH60pa;
8MepeHHII 80H,lI;0:8hlX xapaKTepHcTHK
o ,IJ;ByM mK8JIaM, H pe8yJIbTaTbI H3

'l'eneMeTpHlIecKoro BbIXO,IJ;a 6e8 nepe
aRBH BCnOJIb3yeMoii mKaJILI. TaKoB
liB 30H.n;OBOH X8paRTepBCTHKH no
lJHee no HCnOJIb30B8HHIO reaexer

BlIeHHOM KOJIHlJeCTBe, lJeM MeTO)];
nOJIb30B8HBeM OT.n;eJIbHOro KaHaJIa
C YBeJiHlJeHHeM KOJIHlJeCTBa nepe.n;a
O.n;BMOCTb B. nepenase C OT,IJ;eJIbHoro

yKaaaHHH HCnOJIb8yeMoii mKaJIbI,
y pacxony TeJIeMeTpHlJeCKHX xa
mRaJILI, TO HeT ne06xo.n;BMOCTH
, no ROTOpOH B ,lI;aHHLIii MOMeHT

X mRaJI TaRme B08MomHO 060HTHCb
pa IDRaJILI. ECJIH yCTaHaBJIBBaTh

!'.n;HOH aOH.n;OBoH xapaKTepHCTHKH
~HRJI nepeRJIIDlJeHHH mRaJI, TO

. TaTOB H8MepenHH C HCnOJIb30Ba
A.,3'lH [31. Onnaxo B aTOM CJIYlJae
OB xapaKTepHCTHKH He06xo,lJ;HMO
pa30M HeCKOJIbKO nOCJIe,lJ;OBaTeJIb

xapaKTepHCTBK.
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M8MepeUHH 80U.n;OBbIX xapaKTepHCTHK aJIeKTpOMeTpHlJeCKHM yCH
JIHTeJIeM npafiopa ,D;156-M BOSMomUbI no rpeu mKaJIaM. ITo I mxaae
'1'OKH HSMepHIDTCJI B npene.nax OT +3,4.10-8 )1;0 -3,4.10-8 A, rro
II mxane OT -2.10-9 ,lI;O -6,28.10-7 A, no III msane OT -1,7.
.10-7 no -1,8.10-0 A. YKasaHHbIM BeJIHlJHHaM TOKOB no KaiK.n;oii

nncaae COOTBeTcTByIOT H3MeHeHHJI HanpHmeHHii aa TeJIeMeTpHlJeCKOM
nsrxone 3JIeKTpOMeTpHlJeCKOrO YCHJIlITeJIJI B npeneaax 0-6 B. Hpoxe
aroro, no oT,n;eJIbHOii xoxaane BOSMomHO nepeKJIIO'leHHe 3JIeKTpOMeT
plI'leCKOrO YClIJIBTeJIJI aa pa60TY C nOBbImeHHOB lJYBCTBHTeJIbHOCTbIO.
ITPH aTOM lJYBCTBHTeJIbHOCTb YCHJIlITeJIJI noasnnaerca B 6 pas.

ITPH nonase na aonn soapacraromero nunootipaaaoro nanpaaceaaa
H3MepeHHJI TOKOB ncerna HalJHHaIOTCH C I mKaJIbI. ITPH AOCTHiKeHHH
aa nsrxone 3JIeKTpOMeTpHlJeCKOrO yCHJIHTeJIH HanpHiKeHHJI Umax =
= 6,2 B aMnJIHTy,n;HLIB .n;HCKpH1.t:HUaTOp nO.JI;aeT aa cxeay nepexaro
'tJeHHH mKaJI COOTBeTcTByIOrn;Hii HMrrYJIbC H cxena BbI.JI;aeT KOMaHAY
na YMeHl>meHlIe lJYBCTBHTeJIbHOCTH YIlT - npoacxonar nepeionoae
HHe lISMepeHHii TOKOB na CJIe,IJ;YIOm;yIO mKaJIY. IT pa BbI6paHHbIX ,n;H3.
na30HaX mKaJI ROJIHlJeCTBO mRaJI, aonoxsayexux B nponecce HSMepe
nHH O,ll;HOR SOH.JI;OBOH XapaKTepHCTHKH, onpenenaerca B OCHOBHOM
ROHo;eUTpaO;HeR SapHmeHHbIX lJaCTHIJ; B HOHOC$epe. IToCJIe sosapame
HHH rrHJIOOOpa3Horo aanpaaeeaaa K HCXO.n;HOMY ypOBHIO rrpOHCXO.JI;HT
nepeKJIIOlJeHHe HSMepeHHB na I rmcaay. ECJIH B npouecce HSMepeHHB
nanpaaceaae aa nsrxone aJIeKTpOMeTpHlJeCKOrO yCHJIHTeJIH rro KaKHM
JIH60 npasnaaa yMeHbillHTCH )1;0 BeJIHtIHHbI, MeHbmeB Umin = 0,3 B,
'1'0 rrpoaaoaner yBeJIHtIeHHe lJYBCTBHTeJIbHOCTH yCHJIHTeJIH - nepe
.KJIIOlJeHHe na mxaay C MeHbillHM HOMepOM.

IIpH patiore no mKaJIaM II H III aa OT.n;eJIbHbIe BbIXO,IJ;bI 6JIOKa
~JIeKTpOHHKH OT cxensr rrepeKJIIOlJeHHJI mKaJI no.n;aIOTCH CHrHaJIbI
yKasaUHJI mKaJIbI - aanpaaeenae 6 B. TaRHe yKasaHHJI mKaJI 06
JIerlJaIOT aBTOMaTHSHpoBaHHyIO 06pa60TKy xapaKTepHCTHK na 3eMJIe.

Ha pHC. 2 noxaaaa npaaep aanaca casronacnex SOH.JI;OBbIX xapaa
TepHCTHK, KOHTPOJIbHbIX rrHJIo06paSHbIx HarrpJIiReHHR, nonofiasrx
nonanaeasra na SOH.n;, yxaaaaaa mKaJI H .JI;JIHTeJIbHOCTH nanootipaa
aoro HarrpHiKeHHJI, nepenasaexsrx no TeJIeMeTpHlJeCKHM RaH8JIaM BO
BpeMH orraoro HS ceaHCOB HenoCpe.JI;cTBeHHoB nepenaxa co crrYTHHKa.

8JIeKTpOMeTpHlJeCKHB YCHJIlITeJIb TOKOB rrJIOCKOrO aHaJIHSaTOpa
ycrpoen aHaJIOrHtIHO SOH.JI;OBOMy H patioraer nO,IJ;06HbIM otipaaox.
Onaaso npa aTOM He06xOAHMO BKJIlOtIeHHe HHBepTHpYIOm;ero YCHJIlITe
JIH nOCTOHHHbIX HarrpHiKeUHR (YIlH) , TaK KaK HSMepJIIOTCH rrOJIOmH
TeJII>HbIe TOKB.

Y CHJIHTeJIb TOKOB nJIOCKOrO aHaJIH3aTOpa HMeeT CJIe,lJ;YIOIIl;I1e maa
JIbI: I - OT -2,5.10-10 )1;0 +2.10-10 A, II - OT +2.10-10 AO
+5.10-9 A, III - OT +5.10-9 no +1.10-7 A. ITo ABYM oT,n;eJIbHbIM
asrxonax TaKiKe nepenaiorca yKasaUHJI mxan II H III. )];JIJI HSMepe
UHH no nepnsnr mxanax rrOJIOmHTeJIbHbIX TOKOB 30H,IJ;OBbIM yClIJIH
TeJIeM: B OTpH~a'feJIbHbIX TOKOB YCHJIlITeJIeM TOKOB aHaJIH3aTOpa
pacnonomenae OTCtIeTa uyJIeBbIX TOKOB no aTHM mKaJIaM CMem;aeTCH
c nOMOm;bIO KJIIOlJeBOB cxexsr npauepao aa 3 B. BB,IJ; rrOJIytIeHHbIX
BOJIbT-aMrrepHbIX xapaxrepacrax rroxaaaa aa pHC. 3.

87



88

npi
MIl
BH
coc
BY'
aar
ay,

3.

2.

no)
cm
Ra

nOI

BBa
,n;B~

urn
CKI
Ra,
,n;O(

JlOl

B
J<OJ
BhI

Bei
CTE

cn~

yC1

«e
06£

By!
J<a

A.J
D.)

113
110
HA
C «

I ,
IEUIY.ffiIUK~!fill!

<~G5

5B I· I 7 Z J ¥ .7 0 //JHaG"
IEUMI I
I 1 I I

I 1 IIZ;j;W1
I II I.{U, ,

I )?T
#0' J--.-j : I

I ! I

(1' I I LL
Iii r- # Z ~ D tY 7# 72 /4 {/I I I I TOpM

PRC. 2. ITpRMep aanacea SOBAOBLIX xapaarepacrax, KOHTpOJIbHLIX naaootipaa
HLIX BanpJImeHRH (ITH), RHARKan;RH mRaJI H AJIRTeJIbHOCTH TIHJIoo6paSH&IX aanpa
meHHH (KITH), nOJIyqeHBLIx TIO TeJIeMeTp1l'IeCKHM KaHaJIaM

PHC. 3. BRA HOpMRpoBaHHLIx aa TOll. BaCLIm;eHRJI BOJIbT-aMnepHLIX xapaxrepa
CTRK, nOJIyqeHHLIx npa nOMOm;H nJIOCKOH HOHHOH JIOBymKR ITJI-40A B HO'IHOe
BpeMJI aa CpeAHRX mRpOTaX, RJIJIIOCTpHpYIOm;RX HaJIH'lHe HOHOB paSBLIX MaCC.
KamAaJI nOCJIeAYIOm;aJI KpHBaJI CMem;eBa aa 1,5 B

JJllTEPAT¥PA

1. FotMeeul/, F. J/., Fy6cI'uu B. o., j(Mumpue6a H. j(. BLIcoTBoe pacnpeneaeaae
llJIeKTpOHHoH TeMllepaTypLI no onLITaM 1965 r. na re0tPRSH'leCKRX paKeTax.
KOCMH'leCKRe accaenoaaaaa, 1967, T. 5, BLIn. 3, c. 456.

Bo BXOP;HOM xacxane YilT 30HP;OBLIX TOKOB HCnOJIb3yeTcJI TpaH

3HCTOp C H30JIHpOBaHHLIM 3aTBopOM 2il303f. Bo BXOP;HOM KaCKaAe

YllT TOKOB nJIOCKOrO aHaJIH3aTOpa HCnOJIb3YIOTCJI 8JIeKTpOMeTpH'Ie

CKHe JIaMnLI 8M-10. llepeKJIIO'IeHHe IDKaJI YllT ocym;eCTBJIJleTCJI

nyrex napaJIJIeJIbHOrO nop;KJIIO'IeHHJI COOTBeTcTByIOm;HX pe3HCTopOB

C nOMOm;bIO peae P8C-59A.

,IJ;JIJI nOJIYlJeHHJI nHJIoo6pa3HLIx Hanp,uReHHH B npafiope HCnOJIb

ayerca MOp;yJIJlqHOHHLIH MeTOp;. Ilpaanan p;eHCTBHJI aanaromero reae
paropa OCHOBaH aa aapane xoaneacaropa nOCTOHHHLIM TOKOM. BeJIH

lJHHa aaparnroro TOKa cTa6HJIH3HpyeTcJI cxeMOH aa nOJIeBOM TpaH3If

crope. 3ap;aIOm;HH reneparop MomeT paoorars B aBTOKOJIeOaTeJIbHOM

pemHMe HJIIf CBHXpOHB3BpoBaTbcH BMnyJIbCaMB +5 B C nepBOAOM

nOBTopeHBH 4 c. MOAYJIJlTOP nocrpoea no cxexe nayxranraoro TpaHC

qlopMaTopHoro yCBJIBTeJIJI, aanpaaceaae nBTaHlIJI aa Hero nonaerca
OT aanaromero reaeparopa. 3ap;aIOm;UH reaeparop BLICOKOH lJaCTOThI

cofipaa aa MUKpocxeMe 1YT401B. tIacToTa reaeparopa npaxepao
75 Kfq. Heofixonaasre mIJI006pa3HhIe aanpaareaaa nOJIYlJaIOTCH

c TpaHcqlopMaTopHLIx BLIXOP;OB I'Ilfl. Ha OTp;eJIbHLIH reneaerpase
CRUH BLIXOP; upafiopa B rexeaae 3,6 C HapaCTaHBH nBJIOOOpa3Horo na
npaacenaa OT I'Hlf nocrynaer CHrBaJI (yposeas 6 B) uBp;BKaqHIf

nanootipaaaoro aanpaaceaaa, KOTOpLIH MomeT OLITb llCnOJIb30BaB P;JIJI

oOJIerlJeBBJI aBToMaTBaupoBauBoH oopaooTKll 30BP;OBLIX xapaKTepB

CTllK.


