
Q:...JfJ.; r . . 

OS'bE.LlHHEHHblti 
. HHCTHTYT I '., 

' \ 

$1llEPHbJX 
J.iCCnE.LlOBAHH.A 

.LlyiSaa. 

( 

. . _; 

•• . .•. 
·.-1·· 

I· 
a • 'WI 
::; 
• 

: ~ ; 

'· 

.. 

13 

·· ... ' 

R~. OMeJlblleHKO 
. "' ~ 

\,.I 

., 
"j 

-~-cHcTEMA 
. .. . '\ - . . . 

._.ABTOMATHqECKOrO -KOHTPOJIH 
,t • ·~ ' 

CTABHJipHOCTH:· 
.. , 

1970 

. .· 

5024 

. · . 
.I 

·,- . \ 
< 

.\ 

I •. 

\' 

\ ' 

.• 



··~ 

.. 

CHCTEMA 

ABTOMATH~ECKOrO KOHTPORH 

CTABMhHOCTH 

HanpaaneHO B nT3 

13 - 5024 



·,' 

·.· ; ' i 

c.'l 
'· ... 1 ·I .. .. .. 

•·. 

,< 

B ?OBp~MeHHo~ ~uauqecKoM BKcnepuMenre ua ycKopurene aapH~euu~x 

qaCTHU aaq~c'ryJO Olli!OBp~MBHHO I!CU~.Tlh3YBTCH. rio 20 ~· 30 CUCTBM cra6I1nh

HOI'O UOCTOHHHOI'O TOKa. H aauaqenne BTUX CUCTBM - Hl1Ta.,IiHe M~f'HHTHhl~ 

sneMenroa nporH~eHHhiX Kananoa rpaucnoprupoBKH aropuqHhiX qacrnu. 

B ycnoausix, Mlloronnennoro BKcnepUI\1SHra H npu nanuqnu' uenocraroqHo 

!!BllB~HblX ·Bh!COKOTOqHb!X cra6nnuaaropoa nocroSIUHoro roKa (crannapr:-.· 

•, > Hh!B CTOHKH rnna ET-4, E'(-6) acerna .6bm,a aKryanh;IOH rrpo6neMa 'KoHrpo-, : 

. .TIH ITOCTOSIHCTBB 38UBH,Hb!X ypOBHefi' TOKOB lli!TBHHSI, 3ra 'npo6neMa 1\!0fl(~T ...• · 
·.6hiTh pewe!Ia npaMe.HI:)!JHBM cucreMhi uearpanuaonaunoro ·o6eraJOwero 

'KOHTpOmi. ilnH T.BKOii CHCTBMbl HB.TISIBTCH TpanUUHOli~OH cnenyJO~BH CTpyK-

rypa: ycrpoiicrna aanaHHH · ycT.aBKH (ycranoqHbiB. rrorenuuoMeTphi) 

. . 
6 

. " /1 I 
rrepeKnJOqarenh·- cxeMa o napy~eHHH orKnoneunn • 

Cneuu~uKa pa6orhi cue reM .cra61Whnoro roKa ( BhiCoKaH roqHocrh -
-4 > > ' 

1 f- 5•1 0 1 ,llillpOKHfi AH80830H H3MBHBHHH TOKOB B UpOUBCCe 3KCITBpllMBHT8) 

Tpe6yeT UpUMBHBHHH npeU!13110HHb!X ABKBrlHhiX . ycTaBO'lHbiX ITOTBHUHOMBT

pOBj HX qucno AOmKHO 6bi'I'h paBHO 'IHC.Tly KOHTpOnupyeMb!X CHCTBM ITHTB!IHSI, 

Dp,H aTOM nerrpeMBHHblM ycnOBHBM HOpManhHOH pa60Tbl CHCT~Mbl uenrpann-

30B8HHOI'Q KOHTpOnH HB.TIHBTCH CHHXpOHHOB u3MBHBHHB rrono~eHHH ABH~KOB 

YCTBBO'lHhlX IT~TBHU~OMBTpOB BC.TIBA 38 113MBHBHHHMH 3BABIIHH Ha BB.TIH'IH-
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Hbl CT.a6nmrsnpyeMbiX TOKOB ITHT8HllH, Cne)lyeT OTM8TI!Tb 1 "'TO B pHJl8 CXeM 

cTa6nnnsaunn aenn"lnHa cTa6nnnsnpyeMOI'O TOKa MO)I{eT. nsMeHHTbCH JlllCTaH

unoHHO ¢n3HKOM-9KCITepllMeHT8TOpOM nyTeM ynpaaneHHH aneKTponpllBOJlOM 

MHoroo6opoTHoro noTeHunoMeTpa-JlaT"'HKa, 0JlH8KO n B aToM cnyqae yKa

saHHaH BbiiUe onepaUllH CHHXpOHll38Ullll Jl0n)I{H8 OCyiUeCTBnHTbCH )le)l{ypHblM 

aneKTpOTeXHllKOM Bpy"'Hyro, nocneJlnee o6cTOHTenbCTBO Ae-

' ' naeT OITllC8HHYIO CHCTeMy U8HTpanll30B8HHOI'O KOHTponH HenpneMneMOI C. 

TO"'KH 3p8HllH 38TpaT BpeMeHll o6cny)l{naaromero nepconana, 

B 1964 I'OilY aBTOpOM 6hm npe.nno)l{eH cnoco6 uenTpannsoaannoro"' 

KOHTponH, ncKnro"laromnl yKaSaHHhii neJlOCTaT~K, Cy_Tb aTorq cnoco6~ saK.:.. · 

nroqaeTCH B TOM,· "'TO CllCTeMa U8HTpanll30B8HHOI'O o6ei'aro!Uei'O KOHTpOnH 

npOll3BOJlHT ll3Mepenne BenH"lllH, KOTOpble paBHbl C Bb!COKOI CTeiTeHbiO TO"l

HOCTll B cnyqae HOpManbHOI pa6oTbl CHCTeM CTa6nn~HOI'O TOKa, nng IUllpO-. 

Ko pacnpocTpaHeHHhi_x B CCCP cncTeM rrnTaHHH co cToiKaMn CTa6nnnsaunn 

Tuna ET -4 n ET -6 TaKnMn KOHTponnpyeMhiMll aenn"lnHaMn MoryT 6biTb 

"e!lHHHUhi" n "nynn". 

"EilllHI!Ua" - ,9TO l ,018 .,, BOnbTa - HaiTpSI)I{8Hlle HOpManbHOI'O aneMeHTa 

BecToHa, KOTopoMy paBHO HanpH)I{eHne o6paTHOii CBH3ll, CHllMaeMoe c JlBH)I{

Ka ITOT8HUllOMeTp8~Jl8T"lllKa CllCT8Mbl CTa6nnn3aUllll ITOCTOHHHOI'O TOKa B 

cny"lae naMepn·TenbHOI'o opraHa c 

U ~ Const ~ U 
onopH. H9 

( cncTeMa nnTaHnH co CTOIKol Tuna ET -4). 

"Hynb" (c TO"'HOCTbro JlO JlOnel MnnnnaonbTa) - 9Tb nanpH)I{eHne Ha 

BXO)laX ycnnnTenel ITOCTOHHHOI'O TOKa (Y,OT) 9HCT8M CTa6nnbHOI'O TOKa, 

KonTponb "nynel" MO)I{eT ocymecTanHTbCH' n B cny"lae nsMepnTenbHhiX op-

I'aHOB C U ~ var 
OITCJpH, 

( cncTeMa nnTaHHH co. croiKol Tuna ET-6). 

KoHTponb cTa6nnbnocrn CHCTeM rrnTannH. no'·"nynHM" ua BXOJlaX YOT oc-

HOBWBaeTCH Ha ,npe)liTOn0)1{8HHH 6onbiUOI 9KCITnyaT8UllOHHOfi H8Jl8)KH0CTll 
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nonynpoB.OllHiiKOBbiX IlCTO'IHiiKOB' onopHoro HanpsDKeHU.II ( YIOH) B · Ka)KtlOii us 

HIIX.' 

.Y!S U3nO)KeHHOI'O CTaHOBIITC.II O'IeBiillHbiM 1 'ITO tln.II CIIC~eMbl UeHTpanii-

30B8.HHOI'O o5eraJOUtei'o KOHTpOn.II 1 Be}:lyiUeH 1i3MepeHUe "ellUHIIU" IInli 

"Hyneii", Heo5XOAiiMOCTb B ycTaBO'IHhiX. IIOTeHUiiOMeTpax· chnaaaeT,' 'ITO 

· .IIBn.IIeTC.II 'Ipe3Bbi'IaHHO CyiUeCTBeHHbiM C TO'IKU3peHH.II aKCIInyaTaUIIIi ycT

pOHCTBa, 

f!u)Ke OilliCbJBaeTC.II CliCTeMa aBTOMaTU'IeCKOI'O KOHTpOn.II CTa5UnbHO 

· CTII ( CAKC) 1 paspa5oTaHHa.II npuMeHIITenbHO K' CIICTeMaM cTa5uniisauuu 

· IIOCTO.IIHHOI'O TOKa,, 

, 0!5'beKT 'KOHTpOn.II 

CAKC KOHTponupyeT cTa5unbHOCTb TOKOB 26 arperaToB IIIITaHU.II 

( Ha puc~ 1 noKa3aHbi arperaThl. 1 Afl II 26Afl >., Ka>KA~Iii arperaT IIHTaHil.II 

( Afl) COCTOiiT ·1i3 reHepaTOpa IIOCTO.IIHHOI'O TOKa ffl, B035y)Ktl8eMOI'O Tlipa

TpOHHbiM ( Tl'lpucTopHbiM) BbiiTp.IIM~TeneM BT 1 KOTOpbiii ynpaBn.IIeTcsi BhiXOll

HhiM Haiip.II)KeHn:eM YflT 1 Ha BXOll KOTOpOI'O IIOtlaeTC.II pa3HOCTb OIIOpHOI'O 

Haiip.II)KeHii.II (Y!OH - IIOTeHUiiOMeTp - tlaT'IIiK fl.ll) .li ·Ha.np.II)Keim.II o5paTHOH 

CB.II31l C MaCn.IIHOI'O rnyHTa lllM. KaK BuriHo us p1Ic, 11 B 6noK, CAKC 

OT. Ka)KtlOI'O Afl IIOCTyiia!OT llBa Haiip.II)KeHU.II:. BXOllHOe YflT . ( T,H, "Hynb") 

l ' . ' . 
II Hanp.H)KeHne c lllM, nocneAHee cny)KUT .Jln.II onpetleneHu.II onepaTIIBHhiM 

. ' 

nepCOH~nOM UeHhl Bb!XOllHOI'O Haiip.II)KeHII.II II3MepUTenbHOI'O, ycuniiTen.II CXe-

Mbl 05Hapy)KeHil.II OTKnOHeHIIH ( BOnbTMeTpbl v 
' 2 

) . 

KoMMyTupyJOmee ycTpoiicTBO 

Y!sMepiiTenbHbiii. ycunn:Tenb cxeMhi o5Hapy)KeHii.II oTKnoHeHuii rroo'Ie

petlHO IIOllKnJO'IaeTC.II K BXOllaM YflT KOHTponupyeMbiX CIICTeM IlliTaHII.II C 
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TIOMOlUb!O npe.OJJ~)I{9HHOI:O 8BTOpOM 
11

KOI'9p9pHOI'0
11 ~ . /2/ 

lli8I'OBOI'O HCK8T9JJH 

KorepepHb!H lli8I'0Bb!H HCK8T9Jlb npe.oycMaTpHBaeT. HCTIOJJb30B8HH·e CT8H;,. 

'.oapTHOI'O TenecpOHHOI'O HCKaTeJJH. (llJH-25/8) · B COBOKYTIHOCTH C .OOTIOJJHH

TeJJbHbiM ycrpoii:cTBOM .onH cos.oaHn:H KorepepHoro a¢¢eKTa, . Onn:chmaeMbiH 

lli8I'OBhiii: n:'CK8T9Jlb. ( C naTyHHbiMH. KOHT8KTHbiMH rrapaMH r) o6naA89T Bb!COKOH 

TO"'HOCTb!O TI9p9.08"'H CHI'H8J10B MHJJJJHBOJJbTOBOI'O .OII8TI830Ha: "' 0,1% npH 

U = 10 MB n: R = 100 OM. KoHTaKTHoe ·none maroBoro 
CHI'Hana Harpy3KH 

HCK8T9JJH ( CM, pn:c, 1 ) . TIOM91U89TCH M9)1{.0Y . .OBYMH IIJJ8CTH!I1olMII - 9JJ9KTpo..:. 

.08MII 8 1 TIO.OKJJ!O"'9HHb!MH K HCTO"'HHKY 9JJ9KTpOM8I'HIITHOI'O nsny"!eHHH - liM-• . . . 
rrynbCHOMY rpaHc<jlopMaropy Tl1 c paspH.OHHKOM P. l1cTO"'~HK 9neKrpoMar

HHTHoro H3JJY"l9HHH pa60T89T CHHXpOHHO C TlpHBOAOM lli8I'OBOI'O HCK8T9JJH, 

B K8"!9CTBe H3MepHT9JlbHOI'O yCIIJJHT9JJH HCIIOJJb30B8H BH.OOH3M9HeH-

Hb!H craH.oapTHhiH ycn:nnrenb · rnrra YM 109 c· Bn6porrpeo6pasoBaTeneM 

BIT-2 Ha Bxo.oe. BhiXO.O ycnmirenH • BhiiiOnHeH Ha rrocTOHHHOM TOKe n: rrpe

.uycMarpn:BaeT rro.OKJJIO"leHn:e cxeMhi o6Hapy*e~HH oTKJJOHeHnii:. CxeMa o6-

Hapy)l{eHn:H 'orKnoHeiiilii: cocron:T ns rronHpHSOB.aHHoro pene ~ 13 ( Tnrra PIT-5), 

. TIO.OKJJ!O"'eiiHOI'O "!9p93 CTa6HJJHTpOHhi ll808 K Bb!XO.OY H3M9pHT9JlbHOI'O yen:-. 

JJHT9JJH, HaripH)I{9HHe cpa6aThiB8HHH cxeMbl o6Hapy)l{eHIIH OTKJJOHeHHH coc- ' 

raBnHeT·. oi<ono ~ 8 BOJJbT, l1sMepn:renbHbiii: ·ycn:mirenb Kann:6pyeTCH B saBH

CHMOCTH OT Tpe6ye~-oii: 30Hbl KOHTponH CTa6nnbHOCTH. nnH Kann:6pOBKH ycH-

. JJHT9Jlb TyM6nepoM T 
1 

IIO.OKJJ!O"'89TCH K IIOT.9HUIIOM9Tpy Kann:6pOBO"'HOH 6a

Tapen KE. B~nn"!HH·a Kann:6poBO"'HOI'O HarrpH)I{9HHH KOHTponHpyeTCH Mn:nnn:-

m V (0 1- 10 MB), f1pH 30He KOHTpOJJH CTa6UJJbHOCTH ·( BOJlbT-

' 
M9Tp V . ) , COOTB9TCTBY!OrUeii: :!: 0,05% Ha ypoBH'e U lliM. = 1 B, yCIIJJHT9Jlb 

' 2 
. Kann:6pyeTCH Ha K = 16 000, T,e, U = 8B rrpn: u· = 0,5 MB, a 

: Bb!X, BX· 

7 



Tip !I 30He KOHTponSI + 0,1% - Ha K= 8000, U . · = 8B I1p!I U =. 1 MBo 
- · BhlX BX 

Ta'K KaK KoscpqmuHeHT ycHneHI!SI 1!3Mepi!TenbHoro ycHnnl-enSI SIBnHeTCSI cp!IK- • 
. - . I . 

C!IpOB8HHblM 1 TO 'li!CneHHOe 3Ha'leHI!e 30Hbl KOHTponSI 38BIIC~T. OT U . , 
· WM 

T.e. OT Benl!'ll!Hbl CTa6Un1!31!pyeMOI'O TOKa. npaKTU'leCKU u .1!3Mel!SieT-
WM 

CSI B J:tl!aTia3ol!e 0,5 ;-2,0B. KpoMe Toro, K 38)KI!MaM 11pu6opa V 
1 

MO)Ke.T 

6b!Tb !10./lKniO'leH U!IcppOBOU BOnbTMeTp, KOTOpb!U I103BOnliT OTiepaTI!BHOMY 

rrepCOl!any, ITOMIIMO CT86JinbllOCTII 1 KOHTpOn!IpOBaTb a6comoTHbie 3H8'leHI!SI . 
TOKOB 26 arperaTOB ITI!T8HUSI, 

CxeMa aBTOMaTI!KII II curnanl!3auurr 

B CBSI3U c TeM, 'ITO CAKC o6cny)KHBaeT arperaThi cTa6rrnblloro TOKa, 

pa6oT810l!ll!e B KOMITneKCe C CI!HXpocpa30TpOHOM 0 i::tnSI pe)KI!Ma 8BTOM8TI!'ICCKO-

I'O KOHTpOnSI I1p!IHSIT T8KT, COOTBeTCTBYIOWI!ll UrrKny CUCTeMb! lli!T8HIISI 

sneKTpoMai'HI!Ta ycKopHTenSI. Pe)KI!M pa6oThi arperaTOB rrnTaHHSI Mo;Ke_T 

TaK)Ke HOCI!Tb UI!Knl!'leCKIIU XapaKTep, I1~8TOMJ: B Ka'leCTBe MOMOHTa KOH

TpOnSI B3SIT MOMeHT C6poca Bb!C.OKOil: 'l8CTOTbl YCKOpSIIOW9U CI!CTOMbl CI!H

Xpocpa30TpOHa, T.e, MOM9HT BpeMOHII, 'KOI'Jl8 38K:9H'IUBaCTCSI. rrpouecc yCKO

peHUSI 11 Ha'li!HaeTCSI co5cTBenno cp1!31!~ecKI!ii SKCTiepi!MeHT._ TaK KaK 6noK 

CAKC KOHTp~:mHpyeT 26 crrcTeM cTa6IrnhHoro TOKa 1 . TO nep!IOJ:t K?HTpomi 

K8)KJl0U CI!CTeMbl orrpe.~:tenSieTCSI 26 UI!KnaMI! CI!CT9Mbl lli!TaHI!SI ,sneKTpOMDI'-

. HI!Ta CUHXpocpa.BOTpOHa, npH UI!Kne B 10 CeK nepi!OJli!'IHOCTb 38Mepa 6noKOM 

CAKC cocTaBnsmT 4 MI!H.20 ceK •. Ha p!Ic. 2 rrpi!BeJ:teHa BpeMennag .~:tnarpaM

Ma cunxponnoii pa6oThi sneMeHTOB .· 6JIOKa CAKC c crrcTeMoii rruTaHI!SI sneK

TpoMarHuTa cuuxpocpa3oTpoua. Ha STOM pucynKe TpaTieUUII rroJ:t noMepaMn 

1,27,53,79,105 ll 131 0Tp8)K810T II3M9H91!1!9 BO BpeMeHII TOKa J:{aH-

HOU CIICT9Mbl lli!T8HIISI H OIIpeJ:tenSIIOT. rrepUOJli!'IHOCTb KOHTpOnSI CIICT9Mbl 

CTa5unbHOI'O TOKa, Harrpi!Mep, 1An. TO'IKU "a" II "6" Ha 8TOM Ppacpi!Ke 
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cooTBeTcT.BYIOT CJU'HanaM, pernaMeHTIIpyiO!lliiM pa6oTy 6noKa, CAKC; "a" -

Ha~aJIO UIIKJia,, "6" -:- C6poc BbJCOKOll ~aCTOTbl, 

PaccMOTpiiM pa6oTY: 6noKa CAKC B pe>KHMe aBT?MaTII~ecKoro_ KOHTpo-_ 

Jl.II (T 
2 

B _ noJIO>KeHIIII "a".• CM, puc! 1) • B MOMeHT BpeMeHII 1 copTBeTCTBY!O-
• I ' i," ' • 

mull: TO~Ke "a", cpa6aTbiBa~T BHe!llHee 'CIIHXpOHI13IIPYIO!llee pene P 
1 

, sanii-

TbiBa.II npoMe>KYTO~Hhie pene _ P 
2 

II P
3 

• Pene -P 
2 

B3BOAIIT npuB.~AHoii_ Mexa

HI13M lllai'OBOI'O IICKaTell.II Jlll1 1 II no OKOH~aHIIII IIMnyJihCa "a" Jlll1 AeJiaeT 
. . . 

"lllar". Pene p 
3 

II MeeT HeKOTopy!O; BbJ~ep>KKY BpeMeHII Ha OTnaAaHIIe. 3.Ta 

BhlAep>KK~_He06XOAIIMa All~ MeXaHII~eCKO~o'ycnOKOeHIIA K6HTaKT~Oll CllCTeMhl 

IICKaTeJI.II nocne o~epeAHOro lllara. 0TnaAam:_e_ pene P 3 ·Bbi3b!BaeT IIMnynhC-:-

Hoe cpa6aTw~aHIIe pene P 4 <jluKCilpyiOiuei'O MOMeHT BpeMeHII "KoHeU lllara" • 

KaK TOJlbKO Jlll1 CAeJiaJI mar, BKJl!O~aeTCA CIII'Hallb~aA JiaMnO~Ka fl3 C HO

MepOM ~rperaTa 'n ueno~Ka·_ pe~e P 5 , · onpeAeJI.IIIOlllero Hanii~IIe paspellle-
, ' 

~IIA Ha KOHTpOllb CTa6IIJihHOCTII TOKB AaHHOI'O arper~Ta, PaspellleHIIe AaeT-

CA pene 1 l- 26 p 
5

, yCT~HpBneHHbiM~ ,B CXeMaX KOHTpOllllpyeMhiX arperaTOB, 

Pene 1+- 26 P 
5 

.IIBJIAIOTC.II c6opHbiMII: IIX BKJIIO~eHIIe onpeAen.IIeTcA BKJIIO-

~~HIIeM KOHTaKTopa Bblilp.IIMIITeJI.II Bos6y>KAeHII.II BT cooTBeTCTByiOmero ar

peraTa II H8Jlii~HeM paspeilleHIIA Ha OTKpb!TIIe YK838HHOI'O BblilpAMIITell.II no 

· ceTo~HbiM uenAM ynpaBneHIIA. H anu~ue TaKoii CIICTeMbi onpoca paspelllaiO:-
, ' ' . 

llliiX, 6JIOKOB ( 6JIOKOB pene 1 ~ 26 p 
5

) n03BOJI.IIeT Il36e>K8Tb ~OmHOI'O KOHTpO-

JlA OTKJI!O~eHHblX arperaTOB llllll .arperaTOB 1 C KOTOpb!X H8I'py3K8 CHAT8 

nyTeM saKpbiTHA Bbmp.IIMIITen~ii Bos6y)KAeHIIA, ITpu Hanu~IIII pa53pe1I1eHI1A Ha · 

II3MepeHI!e B Mo~eHT BpeMeHII "KoHeU 'lllara". (pene P 
4

-)_ cpa6aTb!BaiOT pene 

P
6 

t- P
9 

, npii aTOM.pene P
7 

t-·P
9 

acTaiOT Ha caMonOAXBa,T._ Pene P
6 

, pa-

6oTa KOToporo IIMeeT: IIMITYllhCHblll XapaK.Tep,· nOAKJl!O~aeT H8KOniiTeJihHY!O 

eMKOCTh c H K- nepBH~Hoii o6MOTKe IIMITynhCHoro TpaHc<jlopMaTopa Tl1 (c~. 
1 

piiC, 1) 1 Bbl3biBa.II TeM CaMhiM _cpa6aTbiB81I,IIe ,P83p.IIAHIIKa p ( U cpa
6

• = 

= 1 r 5 KB) ll 1 ,KaK CJieACTBUe, - llMITYJibC' 3JleKTpOM8I'HllTHOI'O II3Jiy~eHIIA, 

3neKTpOM8I'HIITHOe none Ae<jlopMllpyeT CTpyKTypy ITJieHOK noTyCKHeHII.II KOH-
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,.;..·. y ,. 

T8KTHblX nap ruai'OBOI'O UCi(aTel1H1 KOTOpbiC 'CT8HOBHTCH CIIOC06Hb!MU IIpo-, 

IIyCK8,Th. curH811bl MU1111UBOllhT!tOI'O Jl118II830Ha, p a60T8 KOHT8KTOB pene p 
6 

KOHTp01111pyeTCH HeOHOBOii naMIIO;lKOH Jll ; C Uel1h!O YMeiihllleHHH 1i3HOC8 

KOHTaKTHOM napbl pelle p B. (MKY .:.48) Bel111'IIil!8 ~IaKOIIUTenhi!OM, ~MKOCTII 

CH 6e3 yuiep6a llliH •To•mocTH H3MepeHHH Mo:lKeT 6biTh 3Ha'IuTenhHO 

yMeH bmeua, uarrpuMep ilo 0,25 MK!jl, 

Cpa6a~hlB811H;M rrpoMe:lKyTO'IHOI'O pene P
8 

Ha'IHHaeTCH BhlJlBP:lKKa npe

MeHH pene p lO 1 38Jl810IU8I'O IIpOAOll:lKHTel1h'HOCTh T8KT8 8BTOM8Tii'IBCKOI'O 

KOHTponH. Bbi.C(ep:lKK8 npeMBI!Ii C03JlaeTCH RC -uerro•IKOH, a MOMeHT cpa6a

ThlB8HllH P
10 

(pene Tuna Pn-5) orrpenenHeTCH uarrpH:lKeHHeM 3a:lKHI'aHHH 

CTB6Ul10B011hT8 JI
2 

( Cf2n), 

'.KOHTp011h CTa6Ul1hHOCTII ocyiUeCTBl!HeTCH B MOMeHT cpa6aThiBBHUH 

BlleiDHero pene P
12 

(TO'IKa "6" Ha· puc. 2), Ecnu cxeMa o6napy:lKeHuH oT:... 

Kl!OHBHIIM (pene p lS) l!e Bbi.C(8BT CUI'l!8118 0 Bb!XO.C(e lf3MepHBMOI'O IIapaMeT

pa HS 30l!bl .ClOIIYCTUMhiX 3H8'IeHUM 1 'TO Ha 8TOM rrpouecc 8BTOM8Tii'IeCKO

I'O KOHTp011H lll1H. ll8HHOI'O· T8KT8 38K8l!'IIIB8eTCH II B MOMBHT cpa6aTblB8HIHI 

pene, plO f- p l} CXeMa 8BTOM8 Til Kif 6y.C(eT B03BpaiUeHa B IICXO.C(l!Oe IIOliO:lKe-

Hue, 

PaccMoTpaM pa'6oTy cxeMbi anToMaTHKlf npH uamiquu aaapuilHoil ne

CTa6Hl1hHOCTH: TOK arpei'aTa tAn l!e COOTBeTCTByeT 38.Cl8Hl!OMY 3l!8'IBl!li!O. 

I 
3 

(eM, puc. 2, UHKn ·M27): B 8TOM cnyqae pene P
12 

(KOHTaKTbi pene' 

p lS 30MKHYTh!) B MOMBHT_ BpBMBIIH "6" BKlliO'IUT pene OTCYTCTBHH CTa6urib

l!OCTU p 
14 

1 KO~OpOe IIOCT8BUT_p?11B OTCyTCTBUH CT86Ul1hl!OCTU .C(8HHOI'O 

arper!lTa lP 
15 

Ha ca~cirroAxnaT, npu aToM 3aropaeTCH cil'rHanhHaH naM

noq~a 1JI6 - :' OTCYTCTBUe CT861il1hHOCTU TOKa", 3.C(eCh YMBCTHO 38M8THTb 1 

'ITO OnJICbiB88M8H CXeMa 8~TOM8TIIKU o6118.C(8BT Y3110M H860pa CT8TIICTUKU 1 . 

· T,e; H8CTa6Hl1hHOCTh. I1pll3H8BTCH anapUHHOH 1 BCllli o!ia IIOBTOpHeTCH B llBYX 

Cl1BJlYIOIUkX .ClPYI' 38 npyroM UUKJl8X U3MepeHHH lll1H Jl8HHOI'O arperara~ 

CXeMa Ha6opa CT8TUCTIIKU U03B011HBT . H36ell<8Th 110JKHbiX CHI'H8110B OT 6nci-

·, 
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Ka CAKC B Tex ,cny'la.llx, KOI'Aa KOHTponb saMepa cTa611JlbHOCTI1 All.II aaH

Hoi'o ai'pei'aTa coBrraaaeT c MOMeHTOM ycTaHOBJ1eHI1.1I Ha HeM TOK8 H8I'py3KI1 
" ' . . ' . " 

Bpyqayro orrepa,T11BHhiM nepcoHanoM 111111 aBTOM8'I'I1'leCKofi cxeMofi ce'I'o'l-

. · 131 n · · · · 6 · . ·HOI'O yiip8BJ1eHI1.1I , 0 STOll IIp11'111He IIpl1 nepBOM 0 H8PY*8H1111 OTKJ10-

HeHI1.1I CXeMa 8BTOM8TI1KI1. OI'p8HI1'111B88TC.II YK838HHOll Bh!ll!e orrepau11efi · 

( i~8 - 1 P 
15

), rrp11 aToM 6.iwK CAKC rrpoaon*aeT "?6xoa". ai'pera'I'oB rri1Ta-· 

H11.1I, 

PaccMoTpi1M pa6oTy cxeMhi ,aBTOM8TI1KU B cneayroll!eM T8KTe U3Mepe

HU.II All .II A8HHOI'O 8I'p8I'8 T8 ( piiC. 2 1 .UIIKJl N953) ,• KOI't:\8 CT8611JlbiiO~Tb 'I' OK a 

BoccTaHOBIInacb, T,e, I 
1 
An = I 

3 
• B MoMeHT .BpeMeHII ''(KoHeu lllal'a" 

pene P 4 IIOCT8BI1T pene ae6JlOKIIpOBKII P
16 

Ha C8MOIIOAXB8T, 3TO pene 

noai'oTOBI1T uerro'IKY ae6noKIIpOBKI1 pene lP 15 •· Ecnu· aecTa611JlbHOC'I'b aa 

):18HHOM 8I'p8I'8 Te He IIOBTOp.lleTC.II. ( U11Kli N953) 1 . TO. B MOMeH'I' OKOH'l8HII.II 

. T8KT8 113~epeHII.II pene p 8 ae6JlOKIIpyeT pene OTCyTCTBii.II CT861111bHOCTI1 

1P 
15 

.~ CXeMa IIpOAOil*IIT pa6oTy OIIIIC8HHhiM. Bhlllle IIOpMKOM, 

PaccMo'I'piiM Terrepb pa6oTy cxeMhi, KOI'Aa' HecTa~llbHOCTb. aa aaaHoM 

ai'pei'aTe rrpoaon*aeT coxpaH.IITbC.II (U11KJ1hi N9105n N9131 ). B S'I'OM cny'lae · 

(UI1KJ1 N9131), K8K II B U11KJ1e N>53, pene P
4 

IIOAI'OTOBIIT C IIOMOll!b!O pene 

p H3 UeiiO'IKY ae6110KIIpOBKI1 All.II lP 
15

, HO ae6110KIIPY!Olll11ll IIMIIYilbC He IIO

CTyrmT, T,K, p8Hbll!e no BpeMeHII IIpiiAeT KOHTpOilbHhlll IIMIIYJlbC OT uene 

p 
12

- p 
14

,KOTOpb!ll ~KJ1~'111T pene 8B8pllllHOll HeCT8611J1bHOCTII ~ 
17 

f- f-' 
18 

• 

Dp11 S'I'OM KOHTa~Thl pen e. P 18 pasopByT uenb aBTOM8TII'lecKOI'O xo~a lll11 

n uerrb ae5noK11poB~II 1P
15

, a ~oaiaKThl pene P
18 

BKJliO'la'I' aBap11fiHoe 

CB8TOBOe Ta6no 'J;' A. II snei<Tp11'leCKIIll 3BOHOK, CI1I'H8J111311py.II 06. 06Hap~*e-

. Hllll 8B8pUfiHOll H8CT8611JlbHOCTI1, B STOM CJ1Y'l86 Ae*ypHb!ll rrepCOH8J1 CT8BIIT 

'I'yM5nep T 
2 

B rron"o*eH11e ".P", ae5noK.11pye'I' KHOIIKofi Kn aBap11fiayro CIII'Ha-

11113aUI1IO 11 IIpUCTyrraeT K Bh!.IICH8HIIIO IIpi1'111Hhl 8B8pllllHOll· HeCT8511JlbHOCTI1, 

KpoMe' orr11caHHOft ·Bhill!e cxeMhi aBTOMaTuqec~oi'o o6xoaa; MO*eT 6biTb 

ircrrollb30BaHa cxeMa ,py'IHOI'o Bhr5opa ai'pei'a Ta c IIOMOll!biO KHOIIOK K
1 

+- K
28 

11 pene ·P
20 

12 

\ 



. \. 

0THOCUTenhHo ycTpoficTBa CAKC cneayeT. ao5aBuTi:., 'ITO an H. usMepu

TenhHbiX uene:fi ucnonh30BaH K'a5enh Tuna PK, npoMe)!{yTo'IHbie · pene cxeM

Hofi aBTOMaTUKii (KpoMe P
6

) B3SITbi Tuna PCM, pefiKii curHanhHbiX naMn 

li KHOnO'IHbl9 peHKii npliHSITbl Tene<jJOHHOI'O l'lina, 

OnucaHHaSI cucT~Ma aBTOMaTu'IeCKOI'O KOHTponH CTa5unhHOCl'li 5bma 

C03,llaHa B na5opaTopuu Bb!COKUX 9Hepru:fi OI1HI1 B 1964 I', u c Tex nop 
' . . 

iipeTepnena PH.ll ycoBepllleHCTBOBaHufi, HanpaBneHHbiX Ha noBbiilleHue Ha,lle)!{

HOCTii ycTpoficTBa, Onbil' pa5oThi CAKC noKasan ee 5onhlllYJO npaKTii'IecKyJO 

ueHHOCTh, C noMOIUhJO 5noKa CAKC 5bm o5Hapy)!{eH uenbifi PSI.ll TaKux 

"Tpy.llHhiX". B BhiSIBneHUU H91iCnpaBHOCTefi, KaK CH1i)!{9Hii9 K09<jJ<jJUUU9HTa ycu-

~.. neHiiH YDT cucTeM.hi CTa5unhHOI'O TOKa us-sa noTepu 9MiiCCiiOHHo:fi cnoco5-

i HOCTU naMnbl U noHBneHue BTOpo:fi "39Mnu" B · 3839Mn9HHOM non10ce I'eHe-!. 
I 
~ paTopa nuTaHiiH (eM, puc. 1 ). Hanuque CAKC coaeficTByeT nOBbiill9HiiJO Ka-

qecTBa pa50Tbl CUCT9M CTa51inhHOI'O TOKa, liCnOnh3Y9MbiX ,llnSI .Hy)!{Jl <jJU31i

'19CKOI'O 9KCnepuM.9HTa, 
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