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Dpu· uacTpoii:Ke nuueii:HhiX ycKopuTeneii: Ha onTnManbHhiii: pe)I(HM ycKope

HHSI He06XOJlHMO 3HaTb TaKHS Ba)I(HbiS napaMeTpbi, KaK HHTSHCHBHOCTb nyttKa 

H tiJopMa npOXOJlS!IllSI'O HOHHOI'O TOKa, no HSJlaBHSI'O BpSMSHH· OCHOBHblM H3-

MepuTenbHbiM HHCTpyMeHTOM Ha yttaCTKe HH)I(SKUHH CHHXpo4Ja30TpOHa 0l1Hl1 

SIBnSincSI · ulinHHJlP cl>apaJleSI (U<P). Ha 6onblllHHCTBe coapeMeHHhlX ycKopuTe

neii:, KpoMe U<P, ucnonbayiO'l'CS! 6ecKOHTaKTHbie HHJlYKUHOHHbie H3MepaTenH, 

KOTOpbie, He pa3pymaSI CTpyKTypbl nyttKa, CHHMaiOT Heo6XO)lHMYIO 'HHtiJOpMa

UHIO o6 'ycKopSieMOM crycTKe aapSJ)I(SHHhiX ttaCTHU, DpuMeHeHue B aTHX uenm{ 

Mai'HHTOHHJlYKUHOHHhlX )laTttHKOB Ha yttaCTKS HH)I(SKUHH CHHXpo¢aaoTpoRa 

OHHI1 onacaHo a pa6oTe /1/, . o·' · 

HacToSiruaSI pa6oTa nocBSIIlleHa onucaHHIO paJlHOaneKTpOHHOii: aa,MepuTenb

uoii: annapaTypbi, pa6oTaiOill9fi COBM9CTHO C Mai'HH:rOHHJlYKUHOHHblMH )l8T'tH

KaMH, ycTaHoaneHHhiMH a 3 paanattHhiX MecTax no Tpacce uoaonpoaona (pac.l). 

B nuTepaType 12 I onucaHa noJlo6HaSI annapaTypa, abinonHeHHaSI aa 

aneKTpoaaKyyMHbiX npu6opax co cTpenotiHbiM yKa3aTeneM aMnnnTYJlbi npoxo

ASIIllero TOKa, B OTnHttHe OT Jl8HHOH annapaTypbl, B OT)lene CHHXpo4Ja30TpO

Ha na6opaTOpHH Bb!COKHX aHeprHfi 6bina pa3pa6oTaHa, H3I'OTOBneHa .H BB9Jle

Ha B 9KCnnyaTaUHIO CHCTeMa 6eCKOHT8KTHOI'O H3MepeHHSI HOHHOI'O TOKa, KO

TOpaS! nonHOCTblO BbinOnHeHa Ha nonynpOBOJlHHKOBblX npu6opaX, 'ITO yaenHttH:

aaeT ee HaJle)I(HOCTb u yMeHblllaeT ra6apHTbi, a ucnonbaoaauue uutiJpoaoll: HH

JlHKaUHH aMnnHTYAbl npoXOJl.Silll9I'O HOHHOI'O TOKa IIOBbiillaeT TOttHOCTb H C03-

)laeT yJlo6cTBO npu oTctteTe H3MepSieMoil: aenHttHHbi. 
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ITapaMeTphl M3MepHeMoro TOKa 

llmtTenhHOCTh HMnynhca "'! 450 MKCeK, 

qacToTa cneaoBaHH£ 

Benn"lnHa ToKa: 

0,1 ru, 

100 Ma - Ha Bb!XO):Ie !flopHHMeKTOpa, 

60 Ma - Ha Bxoae peaoaaropa, 

1 Ma - Ha BXO):Ie nOBOpOTHblX rrnaCTHH. 

IT. 

~ ,, 

0nHCbiBaeMaH CHCTeMa oeCKOHTaKTHOrO H3MepeHHH HOHHOrO TOKa. CO

aepMHT TpH MarHHTOHHAYKUHOHHblX ll8T'IHKa, TpH npenycnnHTensr, nl!HHIO CBSI-

3H0 6noKn OKOHe"!HbiX ycnnnTeneii u HHAHKaTop.Hbie ,ycrpoiicTBa: ocunnnorpa¢ 

u· 6noK un<t>poBoro naMepnTensr,aMnnnrynhi penKHX HMIIYnhCOB (UI1API1). Mao

rue yanbi CHCTeMbl HlleHTH"lHbl H B3aHM03aMeHHeMbl. 

Ha puc. 2. npeacTaBneaa rronaag 6noK-cxeMa naMepnTencaoro ycTpoii-

CTBa. 

Cnraanb! c Mar.anTOHHAYKUHOHHbiX Jl8T"'UKOB Benu'IHHoii 3,2 MB; 1,8 MB 

n 12,8 MKB nocTynaiOT i:Ia BXOAbi npeaycnnnTeneii .(ITY-1, ITY-2 n ITY-3). 

CxeMbi npenycnnnTeneii aaanorn"!Hhi, Ho HMeiOT paann"!Hhie Koa¢4>nuneHTbi 

ycnneHHH. Oa.aa H3 CXeM npnBeaeHa Ha puc. 3. Oaa npeacTaBnsreT coooii 

HH3KO"lacToTHbi,ii 4-KacKaAHhiii ycnnnrenh, _oxBa"leHHhiii rnyooKoii orpnua'llenh

Hoii OopilTHOii CBSI3h!O /
4
/. C uenhiO 'yMeHhlileHHSI. COOCTBeHHO~O myMa 1-biii 

KaCK8A paoOTaeT ·npn O"leHh HH3KOM KOnneKTOpHOM TOKe. B nepBOM K8CKa):le 

ncnoncayeTcsr ManomyMsrmnii Tpaaancrop IT28. ITpnMeHeHne B cxeMe rpaaan

CTopoB paaHoii npOBOA~MOCTH Cy!IleCTBeHHO ynpomaeT CXeMy, 8 OTCYTCTBHe 

nepexoaHhiX KOHAeHcaTopoB pacmupsreT "laCTOTHYIO xapaKTepnT~Ky ycunnTe-;-
' ng· B CTOpOffY HH3KUX. "laCTOT. llng nony"leHH£ }:tOCTaTO"lHOii,cTaonnhHOCTH 

B paoOTe II YCTpaHeHIIH CaMOB030YMJ:teHU£ Ha Bb!COKUX "l8CTOTaX B CXeMe 

ncnonh30B8HO HeCKOnhKO. 'HeoonhlllUX eMKOCTeii: ( c2 +- c6). Bonhlll8H rny6n:-

. Ha OTpuuaTenhHO.ii: OopaTHO.ii: CBH3H OOYCJ:\OBnHBaeT XOpOillYIO CTaoHnhHOCTb 

cxeMbi B paoo"!eM ananaao.ae TeMnepaTyp 11 np11 CMeHe,Tpa.aancTopoB. ~os4>4>n- _ 

UHeHT ycRne.anH no aanpsrMeHHIO Ku 4; Ka~KaaoB cocTaBnsreT. 4~104• Yc11-

r 

"' 

4 

I 

'l 
,/ 
il 
1 

! 

nl!:Tenb ooecne"!HBaeT Manhie .aenHHeiiHbie HCKaMeHH£, He I 

B yCHnHTene O<:Y.IlleCTBne.aa napanennhHaH Oopa THaSI CBSI~b 

TaKasr cxeMa o6ecne"lHBaeT 6onhllloii: nopor."!YBCTBHTencac 

Horo YCTpOHCTBa, TaK KaK ncnonhayeMb!H BH):I OTpliU8T~nhHO 

an canMa.eT n cTaoHnHanpyeT Koa4>4>HuHeH~ ycnneansl: n~ T• 

ll8HHOM ~OHKpeTHOM cny"!ae cymeCTBeHHO Koati>!fJHUHeHT&~ yc 

MeHHIO. YMeHhllleHHe BXOAHOrO conpOTHBneHHSI CXeMbl HCnon 

nH"!eHHH nOCTOHHHOH BpeMeHH HHTerpllpOBaHHH MarHHTOHHAy 

lli 

l13BeCTHO, 'ITO MarHJtTOHHAYKUHOHHbie ll8T"'HKH o5naaal 
' ' 

BHTenhHOCTh!O II nO):IBepMeHbl BnHSIHIIIO BHelllHHX MarHHTHbiX I 

ocnoMH£eTc.sr 11 TeM, 'ITO annapaTypa, oocnyMHBaiOmaH nHHE 

(MoaynSITop, MOIUHhie paapSIAHhie TupaTpOHhi, reaepaTop Bq 

rroMexH_. coBnaaaiOrnHe no BpeMeHH c rroneaabiM CHraanoM. 

AeHCTBYIOT Ha H3Mepi!:TenhHYIO CHCTeMy KaK CO CTOpOHbl nHJ 

4>opM8UHH0 TaK II CO CTOpOHbl Uen'!, nHT~HHSI. llnSI ooecne"!E 

paoOTbl HH):IHK8TOpHbiX yCTpOHCTB II BCeii CUCTeMbl B UenOM0 

cneayiDmnii: psra Mep, aanpaBneHHbiX Ha yMeHhllleHne BoaaE 

aneKTpOMarHHTHbiX none.ii:: 

1. MarHHTOCTaTH"!ecKoe aKpaHHpOBaHHe H3MepRTenhHO 

2. llBOHHOe ane,KTpOMarHHTHOe- 9KpaHHpOBaHHe npeJiycJ 

3. PaBHOMepHa£ HaMOTKa H3Mepi!:TenhHb!X BHTKOB no.: 

Toponaanhaoro cepae"lHHKa. 

4. ITHTaHne npeaycHnHTensr oT oTaencaoro cTaoRnnaHp 

MHTensr. 

5. McnoncaoBa~He B nHHHH CBSian "aaT"lHK-npeaycRnn· 

aoro Kaoeng Tuna KMM-2. 

6. CTpoonpoBa~me noneaaoro cnraana .. Ha. Bxoae UMAl 

7 • KoM!IeHCaUH£ noMeXH C nOMO!Uh!O 2-Ka.IIanhHOH CH 

C nocneayiOIUHM CYMMHpyiOIUHM ycTpOHCTBOMo 
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epeHHH HOHHOr:'O TOKa.co

Je)lyCHJlHTenSI, riUHHJO CBH

_ycTpOHCTBa! ocunnnorpa$ 

MrrynhCOB (UI1API1). MHo-

.1bl, 

naMepnTenhHoro ycTpofi-

3enH'IHHOM 3,2 MB; 1,8 MB 

i _(nY-1, nY-2 n nY-3). 

pa3nH'IHhle K09$$HUHeHTbl 

0Ha.npe.ncTaBnSieT C?6ofi 

ibiM rny60KOM OTp~ua 'llenh-

co6CTBeHHOr:o wyt.-~a 1-hiH 

1 ToKe. B 'nepB?M KacKalle 

Meaeane B cxeMe Tpaaan

taeT, CXeMy, e OTCY~CTBHe 

, xapaKTepnT~KY ycnnnTe

::~c~aTO'IHOfi,cTa6nnhHOCTH 

ICOKUX '18CTOT8X B CX9M9' 

:2 . .,;. Ce). Bonhwag rny6n:

lT xopowyro cTa6nnhHOCTb 

!He,TpaH3HCTopoB. Koa¢¢n

B cocTaBnHeT. 4~104, Yen-

j 

nnTenb o6ecrre'IHB89T M8Jlbl9 H9JlHH9MHbl9 HCK8)1{9HHSI1 He npeBhiW8JOIUH9 1%, -

B ycunnTene oc:ymecTBneHa napanennhHaSI o6paTHaSI CBH~h no HaiipSI)KeHHJO, 

TaKaSI cxeMa o6ecne'IHBaeT 6onhwofi nopor.'IyBCTBnTenhHOCTH naMepnTenh

Horo ycTpOfiCTB8 1 TaK KaK HCIIOJlh3Y9MblM BUll OTpHUaTenhHOM. o6paTHOM .CBH-

3H CHH)Ka.eT H CTa6n:nn:SHpyeT K09$$HUH9H~ ycn:neHn:g II~ TOKY1 He M9HSIH. B 

)laHHOM _KOHKpeTHOM cnyqae cyiUeCTB9HHO K09$$HUH9HTa.' ycn:neHHH IIO HaiipSI

)KeHHJO, YMeHbWeHn:e BXOJlHOro conpoTn:BneHHH cxeMhi ncnonhayeTCSI )lnH yBe

nn'IeHHSI IIOCTOSIHHOM Bp9M9Hii HHTerpnpoBaHHSI M8r:'HHTOHHilYKUHOHHOr:'O IIOHCa~ 

lli 

l13B~CTHO, 'ITO Mar:'HHTOHHilYKUHOHHhl9 Jl8T'IHKH o6na)la!OT HH3KOM 'IYBC~

BHT9JlbHOCTb!O li IIO)lB9p)K9Hbl BJlHHHHJO BH9WHHX M8r:'HHTHblX nonefi, l13MepeHHe 

OCJ10)1{HSI9TC,SI H T9M1 'ITO annapa Typa, o6cny)KHB8JOIU8SI JlHH9MHbiM yCKOpHT9Jlb 

( MOilYJlHTOp
1 

MOIUHbl9 pa3pHJlHbl9 Tn:paTpOHbl1 reHepaTOp B4' H ,llp, ) 1 C03)la9T 

IIOM9XH,; COBIIa)laJOIUH9 IIO Bp9M9HH C IIOJl93HblM Clir:'HaJIOM, :3TH l;IOM9XIi B03-

Jl9MCTBYJOT Ha H3M9pHT9JlhHYJO CHCTeMy KaK CO CTOpOHb! JlliHHH nepe.Ua'IH HH

$opMaUHH1 TaK H CO CTOpOHbl U9II'! IIHT8HHSI, nnSI o6eCII9'19HHH a$$eKTHBHOii 

pa60Tbl HHilHKaTOpHbiX ycTpOiiCTB li BCeii CHCT9Mbl B uenoM, 6hin IIp91lfolPHH~T . ., 
cne)lyJOIUHM pSill M9p

1 
HanpaBneHHhiX Ha yMeHblll9Hii9 B03Jl9MCTBHSI BH9lllHHX 

aneKTpoMarHnTH.hiX noneii: 

1. MarHn:TocTaTn:'IecKoe. aKpaHnpoBaHne n:aMepn:TenbHoro noSica. 

2, nBOiiH09 9Jl9KTpOM8r:'HHTH09 9KpaHHpOB8Hii9 npeJ'lycn:nHT91ISI, , 

3, PaBHOMepHaH HaMOTKa H3MepHT9nbHhlX BHTKOB no. BCeMy, rrepn:MeTpy 

TOpOH)l8JlbHOr:'O cepJle'IHHKa, 

4, nnTaHH9 npeJlyCHJlHT9JlSI OT OT)l9JlbHOr:'O CTa6nnH3HpOB8HHOr:'O Bbiiip_H-

MHT9JlSI, 

5. Hcnonb30BaHne B nnHHH CBSI3H ".naT'IHK-npe.uycn:nn:Tenb" MHKpo¢oH

Horo Ka6enSI Tn:na KMM-2, 

6. CTpo6npoBaHn:e noneaHoro cnrHana .. Ha. BXOile UHAPH. 

7, KoMII.9HCaUHSI IIOM9XH C IIOMOIUbiO 2-KaHaJlbHO:ii: CHCT9Mhl yCHTI9HHSI. 

C IIOCJ191lYIOillHM cyMMHpyiOIUHM ycTpO:ii:CTBOMo 
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I 
Ha pn:c, 4 npn:BeneHa cxeMa coenn:HeHHH naTqaKa c npenycn:nn:TeneM. 

l13 pHCYHKa BHAH01 qTo npH paBeHCTBe nnomanefi H3MepHTenbHbiX BHTKOB Mar-
.· ' ... " 

HHTHOI'O nOHCa H npH CHMMeTpHqHOM pacnono*eHHH HX Ha TOpOHAanbHOM cep-

neqHHKe MO*eT 6biTb AOCTHI'HyTa ManaSI qyBCTBHTenbHOCTb K BHeiiiHHM- Mar

HHTHb!M nonHM co cna6biM rpann:eHTOM. -Han:6onee Y.H3BHMbiM M.ecTOM HBnH

eTCH rin:HHH CBHan:. l1cnonbaoBaHn:e BbiCOKoqacToTHoro Ka6enH Tn:na PK ~B na

HHH CBH3H He*enaTenbHO no cnenyiO!llHM coo6pmKeHHHMo B CBH3H C TeM, qTo 

KOpnyc AaTqHK~ H 9KpaH npenycHnHTenSI HMeiOT TOqKH conpHKOCHOBeHHH C 

"aeMneli", Ha o6paTHOM npOBOAe nHHHH CBH3H 1 KaKHM HBnHeTCH BHeiiiHHH 

onneTKa Ka6enH, B03HHKHYT TOKH 1 o6ycnoBneHHbie: 
: 

a) paaHOCTbiO noTeHunanoB TOqeK aaaaMneHHH naTqn:Ka H npenycunuTe-

nsq 

6) HaBOAKOH OT BHeiiiHero aneKTpOMai'HHTHOI'O nonH B o6pa30BaB!llHHCH 

KOHTyp u nHHH H CB H3H .,;. 3eMnH" • 

HaBeneHHbifi TOK ik coanaeT Ha o6paTHOM npoBone HanpH*eHae noMe

XH U n , KOTopoe BMecTe c none3HbiM cn:rHanoM nocTynaeT Ha Bxon. ycunu

TenbHoro ycTpOfiCTBa. l1cnOnb30B8HHe MHKpO$OHHOI'O •- Ka6enH ycTpaHHeT 

HanpH*eHHe nOMeXH Ha BXOAe ycHnHTenH, TaK Ka~ npHMOfi H 06paTHblfi npo

BOAa AaTqHKa He 3a3eMneHbl 1 a BHyTpeHHHH CBHTaH napa npOBOAOB 1 _nepena

BaH CHMMeTpHqHb!ii: AByXnonHpHb!fi CHI'Han C -JlaTqHKa Ha CHMMeTpHqHblfi 

BXOJl npenycn:nn:TenH, cna6o nonBep*eHa BnHHHHIO BHeiiiHero Mai'HHTHoro nonH. 

Bb!COKoqacTOTHbie noMeXH, KOTOpbie npOHHKaiOT Ha BXOJl ycanHTenH H3-

aa HeH)leanbHOI'O 9KpaHHPYIO!llero nefiCTBHH onneTKH Ka6enH npH npOTeKaHHH 

no Hefi TOKa, HHJlYUHpOBaHHOI'O BHeiiiHHM B .4 noneM, a T8K*e noMeXa, npo

HHKaiO!llaSI no uens:tM naTaHHSI1 KOMneHCHpyiOTCSI JlBYXKaHanbHOfi CHCTeMOH YCH

neHHSI c nocnenyromHM nn:~epeHunanbHbiM ycn:nuTeneM (puc. 2). llpn:· ~JleH

THqHoCTH. llY1 H llY1a H C nOMO!llbiD _0JlHOKaCK8JlHOfi CHCTeMbl BbiqHT8HHH 

ynaeTCH yMeHbiiiHTb noMexy Ha 40 n6. 

, H a pn:c. 9 npencTaBneHa ocun:nnorpaMMa BbiXOJlHoro HanpSI*eHHH nn.SI 

JlaTqHKa, H3MepSIIO!llei'O TOK' l Ma npH OJlHOKaHanbHOH CXeMe ycuneHHH. (Bepx

.HHH' CHHMOK) H JlBYXKaHanbHOfi CXeMe C nocneJlyiO!llHM BbiqHTaHHeM ( fiH*HHfi 

CHHMOK). CTpO?HpOBaHHe none3HOI'O CHI'Hana Bb!3BaHO He06XOJlHMOCTblO H3:.. 

6aBHTbCSI OT noMeX, npOHHKaiO!llHX B ycn:nHTenbHYIO CHCTeMy nocne OKOHqa

HI;JH BpeMeHH HH*eKUIIH. 
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· CTpo6apoBaHne ocymecTBnSieTcSI "nn:HeliHbiMH Bopo.TaMn:• . ~ - ·, . . 
TYJlHo-uu4JpoBoro npeo6paaoBaTen.SI lll1API1. 

IV 

lin:!lJpOBOfi H3MepHTenb aMnnHTYJlbl peJlKHX HMnynbCOB II 

6ofi pa3~0BHAHOCTb UH$pOBOI'O BOnbTMeTpa OJlHHOqHbiX HMnyn 

K5'I'O pona cxeMhi o6ycnoBneH cneumpHKofi pa6oTbi HH*eKTOpl: 

Ha (1 HMnynhc B S-9 ·c;:eK n'nuTenbHOCTbiO· 450 MKCeK), npuqe 

neHHSI H3MepHTeneM TO*e HMeeT CBOH. oco6eHHOCTH. 

lil1API1 COCTOHT H3 JlBYX 6noKOB (En1 H En2, pn:c. 2) 

XOJlHTCSI nnaTa aMnnHTYJlHO-UH$pOBOI'O npeo6pa30BaTenH (AJ 

ToqnnKa nn:TaHHSI ( l1ll); 6noK 2 npenci-aBn.SieT co6ofi 6~o~ u 

TOpOB (EUI1), COCTO.SI!llHfi H3. 3 JleKaJl C .HHJlHKaTOpOM '/7/ 

o6paaua Tn:na 113-12. l1aMepuTenb pa6oTaeT cnenyroruHM ol 

Cn:HXpOHH3HpyiO!llHfi HMnynbc, COBnanaiO!llHfi no BpeME 

aanycKa HCTOqHn:Ka !lJopHH*eKTopa, nocTynaeT Ha nnaTy A 

nocnenHeM, neficTBY.SI Ha KniOqn: c6poca (Ti , T2 , T3 , I 

JlHT neKaJlhl.B nono*eHn:e "0". 

Ha nnaTe. Allll (pac. 5) caHxpol{aaapyiOmafi HMnynbc ( 

eT Ha CXeMy nOI'HKH H3Mepn:Ten.SI, KYJl8 BXOJlHT 0JlHOBH6pl 

(T13 n: T
14

), "nn:HefiHbre BopoTa" (T
15

, T 16 n: T 17 ), 1 

CTa6n:nn:TpoHbi ( CT 1 H CT 2 ). Cl1 aanycKaeT onHoBa6paTop 

TOpblfi, B CBOIO oqepeJlb, OTKpbiBaeT "nn:HeHHbie BOpOTa" '/5 

XO*JleHHSI H3MepSieMOI'O HMnynbCa ( 450 MKCeK), llone3Hb!fi C 

Ha BXoil aMnnHTYJlHO-BpeMeHHoro. KO~BepTopa . ( ABK n:nn: 

T 
2 

t- T S). n onpo6Hoe onn:caHae H a Hanna pa6oTbi nono6Horo 

Tepa Type /3/. Ecna He npennpHHHMaTb cneun:anbHbiX Mep, 1 

cpaBHHTenbHO nnn:HHoro HMnynbca ABK MO*eT naTb aHaqn:: 

HOCTb B 3aBHCHMOCTH OT !lJopMbl HMllynbca, KOTOpaSI B HalliE 

HMeTb paann:qnyiO KOH$n:rypaUHIO (pn:c. sa; B, r, n)~ TaKaSI 

*eT B03HHKHYTb H3-3a "noKanbHbiX" pa3p.SIAOB eMKOCTU naN. 

noKaaaHo ua pn:c. Sa, 6). .UnH Toro, qTo6br aToro He npoil:c 
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"UIKa c npenyciWI:ITeneM, 

Mepi:ITeJibHb!X BI:ITKOB Mai'

I:IX Ha TOpOI:IA8JibHOM cep

lbHOCTb K BHeliiHI:IM. M8I'

YR3BHMbiM MecToM RBJIR

•o Ka6enR THna PK B n~:~

~RM. B CBR3H c TeM, 'ITO 

~"'KH COllpHKOCHOBeHHR C 

KaKHM RBJISieTCR BHeli!HsiR 

naT"'I:IKa H npenycHni:ITe-

llOJIR B o6pa30B8BliiHHCR 

oBone uanpR~eHHe noMe

~cTynaeT Ha BXOA.YCHJII:I

OI'O · · Ka6eng ycTpausreT 

IpRMOH H o6paTHb!H npo-

napa _npoBOAOB, riepena

T"'I:IKa ' Ha CI:IMM9TpH"'Hb!H 

!li!Hei'O M8I'HI:ITHOI'O llOJISI, 

r Ha BXOA YCI:IJII:ITeng H3-

l Ka6enR npH npoTeKaHHH 

1, a TaK~e noMexa, npo

•auaribHOH.CI:ICTeMoil ycl:l

eM .(pHc. 2), ITp1:1 HAeH-
,' , • ~ I 

:oil CHCTeMbl Bbl"'HTaHHSI 

:OAHOI'O Hanpsr~eHHSI AJISI 

CXeMe ycaneHI:IR.·(Bepx

IM Bbl"'HTaHaeM '(HH~HHH 

HO He06XOAHMOCTb!O H3::.. 

CHCTeMy nocne OKOH"'a-

l 
1 

CTpo6~:~poBaHae ocyli!eCTBnReTCR "nHHeilHbiMH Bopo.TaMI:I" B cxeMe .aMnnl:l- · 

Tynuo-UHcPPOBOI'O npeo6pa30Ba TenR UHAPH. 

IV 

llHcPPOBOH H3Mepi:ITeJib aMnJIHTYAbl peAKHX HMnyJihCOB npenCTaBnSieT co-

6oil pa3HOBI:IAHOCTb UHcPPOBOI'O BOJibTMeTpa OAHHO"'HbiX HMnynbCOB, Bbr6op Ta

KOI'O pona CXeMbl o6ycnOBJieH cneUHcPHKOH pa60Tbl HH~eKTOpa CHHXpoclJa30TpO"'" 

ua (1 HMnyJihc B 8-9 ·ceK n.nHTeJibHOCThiO 450 MK.ceK), npH"'eM noi'HKa ynpaB

neHHR 1:13Mepi:ITeJieM TO~e I:IMeeT CBOI:I oco6eHHOCTH, 

UHAPH cocTOHT 1:13 ABYX 6noKoB (13n1 1:1 13n2, pnc, 2), B 6noKe 1 Ha

xonHTCR nnaTa aMnnwrynHO-UHcPpOBOI'O npeo6pa30B8T9JIR (AUIT) 1:1 nnaTa HC

TO"'HI:IKa nHTaHHR_ (HIT); 6noK 2 npencTaBnReT co6oil 6noK unc~JpoBhiX HHlli:IKa

TopoB ( 13UJ1) 1 COCTORllll:lll 1:13 3 neKaA C I:IHAI:IKa TOp OM /7/ npOMblli!JieHHOPO 

o6pa3Ua Tl:lna 113-12. k-!3MepnTenh pa6oTaeT cnenyromnM o6pa3oM, 

CnHxpoHH3Hpyromnil HMnynhc, coBnanaromnil no BpeMeHH c HMnynbcoM 

3anycKa HCTO"'HHKa lflopHH~eKTopa, nocTynaeT Ha nnaTy AUIT H B 13Ul1, B 

nocnenueM, neilcTBYSI ua KJIIO"'H c6poca (Ti , T2 T3 , pHc, 6), nepeBc-

.llHT .aeKallbi B nonoJKeHHe "0 ". 

Ha nnaTe AUIT (pHc, 5) CHHXPOl!H3HpyiOli!Hil HMnynbc (CH) B03lleilcTBy

eT Ha CXeMy JIOI'HKH H3MepHTeJISI, Kyna BXOART OAHOBH6paTOp ynpaBJieHHSI 

(T13 H T
14

), "nHHeilubre BopoTa" (T
15

, T 16 H T
17 

), HHBepTop (T1 )""1i 

cTa6HnnTpoHhr ( CT 1 H CT 2 ). CH 3anycKaeT onuoBH6paTop ynpaBn~HHSI, Ko

Tophril, B CBO!O O"'epenh, OTKpbiBaeT "JIHHeHHbie BOpOTa" /5/ Ha BpeMSI npo_; 

xo~neHHR H3MepReMoi'o HMnynhca ( 450 MKCeK). IT one3Hhril CHI'H_al! nocTynaeT 

Ha BXOA aMllJII:ITYAHO-BpeMeHHOI'O. KOHBepTopa. (ABK 1:11111 KOAIIPOBllli:IKa -_ 

T 2 t-T8
). ITonpo6Hoe on11can11e H auan113 pa6oThr nono6Hoi'o ABK naHhi B nii-

TepaType /3/, EcnH He npennpiiHHMaTh cneUII8JlbHbiX Mep, TO npH H3MepeHHII 

cpaBHHTenhHO nn11HHOI'O HMnynhca, ABK MO~eT na'I'b 3Ha"'HTeJihHyiO noi'pelll

HOCTh B 3aBIICHMOCTI:I OT clJopMbl IIMllYJibCa, KOTOpaR B Hali!eM cny'Iae MO~eT 

HMeTb pa3JIH"'HYIO KOHcPHI'ypaUIIIO (pHc, Sa, B, I', n) ~ TaKaR noi'peli!HOCTb Mo

~eT B03HIIKHyTb 113-3a "noKaJibHhrx" pa3pRllOB eMKOCTU naMHTII Ct (KaK aTo 

noKa3aHo Ha p11c. 8a, 6). .UnH TOI'O, "'T06hr aToi'o He npoli:cxonnno, IIMnynbc, . 

7 
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BbrpaoaThiBaeMhiii: orinoBnopa Top oM ynpaBnemur 'lepea cTaon:nHTpon CT 
2

, un-

.·BepTop H cTa61mnTpon CT 1' aanHpaeT renepaTop TOKa (T 3 ) B cxeMe ABK 

Ha BpeMSI1 paBHOe JliiHTeiib,HOCTH H3MepSie~OI'O IIMilYIIbCa. 1Ilo HCTe'IeiiHH 9TO

I'O npeMeHH HatrlmaeTc£ paaprul e¥KOCTH C1, u ABK BhipaoaThiBaeT HMnynbc 

lliiH'l'enbHOCTbiO; nponopUHOHanbHOii: BMiliiHTylle BXOllHOI'O CHI'Hana, 8hiXOllliOi1 

n:Mnynbc ABK oTKphrBae;· Knrotr (T9 ), np.onycK~romiiii: cepnro n:Mnynbco~,· Hay-

. I!lHX OT renepaTopa (T-10 ., T 11 , T 12 ) c ,tracToToii: f = 100 KI'U /6/, Uyr · 

HMilYIIbCOB 1 'IHCIIO KOTOpbiX nponopUHOHBIIbHO BMilliHTylle H3MepSieMOI'O CHI'Ha

na, nocTynaeT B EUI1 (pnc. 6). Ha un<flpoBbiX UHAHKaTopax HH-1 onaKa UI1 
-. ' "" . 

ycTaHaBIIH·~aeTCSI 'IHCII01 ilOK83hiB8IOI!lee BMUIIHTYllY • H3MepeliHOI'O. HMnynbCa 

npoxoaSimero TOKa (B Ma).Ll.anHoe trucno coxpanSieTcSI ao npnxoaa cneilyromero 

CI1 ('ITO 03HatraeT Ha'IaiiO HOBOI'O UHKIIB YCKOpeHHSI), nocne .'Iero BCe ilOB

TOpSieTCSI · B nanolliennoii: Bbrwe . nocneaoBa TenbHOCTn:. 

Ha pHc.7 npeJlCTaBneHa cxeMa n:cTO'IHHKa nnTaHIISI AUIT n EUI1. 

v 
Ha6nroaenn:e B _Tetretme HeCKOIIbKHX MeCSIUeB aa pa6oToii: onn:chiBaeMoii: 

CHCT9Mbl oeCKOHTaKTHOI'O II3MepeHHSI HOHHOI'O. TOK8 1 yCT8HOBII9HHOH Ha Y'IflCT

Ke nuiKeKUHH cnnxpo<flaaoTpona OI1 HI1, noaBonpeT CAenaTb cmfAYIOI!lHe BhlBOllhi: 

HeCMOTpSI . HB .CIIOlliHOCTb, CX9Mbl H OOIIbWOe· KOIIU'19CTBO pa3n!:l'lllb!X 

91IeMeHTOB paAI:I091I9KTpOHI:Il{U 1 CHCTeMa 1:13MepeHUSI UOHHOI'O ·.TOKa H8A9n<Ha. npn 

annTenbHOii: KpyrnocyTO'IHOii: aKcnnyaTaunn, yao5ua B paooTe n npocTa B·yn

. paBnennH. 

BMecTe c TeM OhinH BhistBneHhi n neKOTOphre ee neaocT~TKu: TaK, Ha

npn:Mep, BhiXOllHOe Hanpstlli9Hile CyMMI:IpyiOI!l9I'O KBCK8Jla (Ll.Y Ua pi:IC. 2) OKa-

381IOCb 38BI:ICSII!li:IM OT TeMnepaTyph1 0 'ITO BhiHYllillBeT 'IBCTO npoBOllHTb Ka-
., /' . -. 1 

,' nuopOBKY H3MepnTeiibHOH CHCTeMhi, K trncny neaocTaTKOB MOlliHO OTHeCTH' 1:1 

HeKoTopoe HeyaoocTBO npn · ncnonbaoBaHn~ UI1API1, KoTop'oe.' CBstaaao c aanu~. 
' ' ' 

'IHeM TaK Ha3hiBa.eMoro 'nbeaecTana", nopolliaaeMoro "nnneii:HhiMH BopoTa~ 

!1.1H .. H cxeMoi1 ABK~ 3TOT HeaocTaTOK npostBnsteTCSI 'B' TOM, 'ITO· npH U BX = 0 

na HHllHKaTopax UI1API1 BhiCBe'IHBaeTCSI un<flpa 101-15, T,e. ee ana'lenne 

nponopunonanbHO Benn:'IHHe "nbeaecTana". 
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flpH yCOBepWeHCTBOB8Hiili CHCTeMhi HapSJlly. C ycTpaHE 

HellOCTaTKOB HeOOXOllHMO npeayCMOTpeTb B03MOlliHOCTb H31 . . 
I:!Mnynbca c nocneayromeii: ero noaa'leii: na u~<flpoByro HHllHK 

9TOMY, no :lKenaHHIO onepaTopa MOlliHO ohmo Obi II3MepSITJ 

HMnynbca, TaK 1i 'IHCno yCKOpsteMhiX 'I8CTHU1 UpOXOllSIIIlHX y· 

OnhiT 9KcnnyaTaUHH cucTeMbi npoaeMOHCTpHpoBan ee·1 

XOllHMOCTb npH nacTpoii:Ke HHllieKTopa cuHxpo<flaaoTpoHa OY. 

CHCTeM noao6Horo poaa BeCbMa nepcneKTHBHO anst HanallKl 

Tb!BaeMhiX niiHefi:HbiX yCKOpHTenefi: 1i paanH'IHOI'O poaa 911• 

ycTaHOBOK, 

B 3aKniO'I9HHe BBTOpbi C'IHT810T UpHSITHbiM llOIII'OM Bbl] 

HOCTb n.rr. 3HI!OBbeB~ li lO~il. EeanorHX aa noaKTH'IeCKHe c 

a TaKlli.e( 3.r. I1MaeBy,aa npaKTH'Iec~yro noMOI!lb ~ paapaoo'I 

Me Toro, aBTOpbl 6naroaapSIT A.A. AHaWHHa li rr.r. Cepo6~: 

Y'IBCTHe B H3I'OTOBIIeHHH 1i HaCTpOii:Ke· H3MepHT91IbHOii: annt 

nuTepa_Typa 

1. M.A. BoesoauH. llpenpHHT. OHHH, .10-4600, · Il.yoHB 

2. H.A. Tpumaen, H.H. MorremHHKOB, B.cfJ. HnaHOB. HaMeJ 

H TOK8 11pOIIeT8IOIIIero HMIIYIIbCHOT'O IIY'1K8 38pSI)f(eHHb 

M4 (1960). 

8 • 

4. 

5. 

6. 

n.c. ropH, E.H. Xa38HOB. CxeMa llMIIIIHTyt:lHO-BpeMeHm 

HHSI t:lliSI MHOT'OK8H811bHbiX 8H811H38TOpOB Hll Tp8H3HCT0p 

T'OK8H811bHbie H3MepHTeliH B SIJJ.epHOfi r/JH3HKe', Bbiii, 5, , 

c.' msapu~ 'nonynpOBOt:lHHK,OBbie cxeMbi, H/1, M, 1: 

a.r. HMBeB, Ke EH Cy, B.H. llpHXOt:lbKO, A.M. Cyx 

llpeiipHHT OHHH, ?10-3382, Il.y6Ha, 1967. 

IO.A. Ebi'lKOB, IO.H. PoMB.HOB, m.3. Ca.itrpynuH. n~ 

M5, 27-31 (1968); llpenpuHT OHHH, 9-3484, Il.yt. 
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~. 
Bbipa6aThiBaeMbiil: OJlliOBn6paTopoM ynpasneUHSI 'l:epea cTa6anaTpou CT2 , nH

·BepTop n cTa6anaTpoH CT 1 , aannpaeT" ·reuep.a'I'op TOKa (T3 ) B cxeMe ABK 

Ha speMSI1 pasuoe JlliHTenb.HOCTH H3MepSie~oro HMnynbca. 'llo ncTe'IellHH aTo

ro npeMeHH Ha'l:HHaeTCSI paapSIJl e¥KOCTH C1, u ABK Bbipa6aThiBaeT HMnynbc 

JlnwrenbHOCTbiOi nponopuaouanbuoil: aMnnnTyJle BXOJlHoro caruana. BbiXOJlHOil: 

n:Mnynbc ABK OTKpbiBae;· KJIIO'l: (Tg), np.onycKaiOIIUiii: cepn10 n:Mnynbco~,' HJlY-

mnx oT reuepaTopa (T10 , T 11 , T 12 ) c ,'l:acToToil: f = 100 Kru 16f. Uyr · 

HMnynbCOB 1 'l:HCJIO KOTOpbiX nponopUHOH8libHO 8MllliHTYJle H3MepSieMOI'O CHI'Ha

na, nocTynaeT B EUH (pnc. 6). Ha un¢poBbiX HHAHKaTopaxHH-1 6noKa Ul1 
. . . . r , . , 

yCT8H8BliHBaeTCSI 'l:HCJI01 nOK83biB8IOI!lee aMnliHTYJlY H3MepeHHOI'O. HMnynbCa 

npoXOJlSIIUero TOKa (a Ma) • .llauuoe 'l:ncno coxpauSieTCSI JlO npnxoJla cnenyiOmero 

Cl1 ('iTO oana'l:aeT na'l:ano nos oro unKna ycKopeun:SI), nocne 'l:ero ace nos

TOpSieTCSI · B nanmKeuuoil: Bbiiiie nocneJlOBa TenbuocTn. 

Ha pnc.7 npencTasneHa cxeMa ncTO'l:HHKa nnTaHHSI AUTI n EUH. 

v 
Ha6niOJlenne B . Te'l:eHne uecKOJibKilX MeCSIUeB aa pa6oToil: onnchiBaeMoil: 

CHCT9Mbl 6eCKOHTaKTHOI'O ll3MepeHHSI HOHHOI'O. TOKa 1 yCT8HOBli9HHOH Ha Y'IflCT

Ke nu)KeKun:n cn:uxpo¢aaoTpoua 011 Hl1, noasonpeT cnenaTb cnenyromne BhiBOAhi: 

HecMoTpSI. ua cnmKHOCTb. cxeMbi H 6onbwoe' Konu'l:eCTBO paanu'l:HbiX 

aneMeHTOB paAH09li9KTpOHHKH 1 CHCTeMa U3MepeHHSI IIOHHOI'O :TOKa H8A9n<Ha. npn 

JlliHT9J1bHOil: KpyrnocyTO'IHOH 9KCnnyaTaUHH 1 YJl05Ha B pa6oTe II npoCTa B yn

paBJ19H!IH, 

BMeCTe C T9M 6binH BbiSIBJieHbi H HeKOTOpbie ee H9JlOCT8TKn: T8K 1 Ha-. ' . . 
npn:Mep, BhiXOAHoe· uanpmKeune cyMMn:pyromero KacKaJla (.llY na pn:c. 2) oKa-

aano,cb 38BilCSIIUllM OT TeMnepaTypbi 1 'iTO BbiHY)KJl89T 'l:8CTO npOBOilHTb K~.:.. 

nii6pos'Ky naMepnTenbHOH cn:cTeMhi, K 'In:cny He]locTaTKOB MO)!{HO OTHeCTH
1 

11 

.HeKoTopoe ueyJlo6cTBO npn ·n:cri:onbaosaunfi Ul1API1, KoTop'oe.' CBSiaauo c u~nn~ 
'l:HeM TaK uaabma.eMoro "nbeJleCTana", nopO*IlaeMoro "nnueil:HbiMll aopoTa~ 

Mn .. n: cxeMoH: ABK~ 3ToT neJlOCTaTOK nposiBnSieTCSI'B' TOM, 'l:To'npn: U nx = 0 

ira. llHJlnKaTopax UI1API1 BhiCBe'l:nsaeTCSI un¢pa 101-15, T,e. ee aua'l:enne 

nponopuaolianbuo senn'l:Hiie "nbeJlecTana". 
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llpn ycoaepiii9HCTBOB8Hllll. CHCTeMbl HBPSIJlY' C ycTpaHE 

HeA?CTaTKOB HeO~XO/lHMO npeJlyCMOTpeTb B03MO)!{HOCTb U31 

HMnynbca c nocnenyiOmeil: ero nolla'l:eil: ua u~¢posy10 HHJlHK 

9TOMY 1 no )!{9Jl8Hlll0 on epa TOp a MO)!{HO 6hinO 6bi H3Mep SIT! 

HMnynbca, T8K H 'IHCJIO yCKOpSI9MbiX 'l:8CTHU1 npOXO/lSIIUllX y· 

OnbiT aKcnnyaTaunn: cncTeMbi nponeMOHCTpn:ponan ·ee·1 

xolln:MocTb npn uacTpoil:Ke llH*eKTopa cnuxpo¢aaoTpoua Ov 

cn:cTeM ·nono6uoro polla 6ecbMa nepcneKTllBHO llliSI uanallKI 

TbiBaeMbiX JIHH9il:HbiX yCKOpn:Teneil: ll pa3Jill'l:HOI'O p0/l8 9JI• 

YCTaHOBOK, 

B aaKJIIO'IeHne aBTOpbi C'In:TaroT npn:SITHhiM JlonroM BbiJ 

HOCTb n.n. 3n:HOBb9B~ ll lO~.ll. Eeauorn:x 38 noaKTll'I9CKll9 c 

a TaK*.e[ 8.r. l1Maesyjaa npaKTn:'IeCKYIO noMOIUb ~ paapa6o'I 

Me Toro, aBTOpbi 6naf'Oil8PSIT A.A. Auaumua ll n.r. Cepo6~: 
Y'l:8CTlle B ll3f'OTOBJ19HHll ll HaCTpOil:Ke U3MepHT9JlbHOil: ann~ 

nHTepaTypa 

1. M.A. Boeso.aHH. IlpenpHHT. OHHH, .10-4600, · JlyoHB 

2, M.A. Tp.HIIIBeB, H.H. MoqeiiiHHKOB, B.cfJ. HnaHOB. HaMeJ 

H TOK8 11pOJieT8I01IIero HMIIYlibCHOT'O IIY'1K8 aapsr)f{eHHb 

M4 (1960). 

8. 

4. 

5. 

6. 

n.c. TopH, E.H. Xaa~JHOB. CxeMa DMIIliHTYitHO-BpeMeHH< 

HHH ltliH MHOT'OK8H8libHbiX 8H8liH38TOpOB H8 Tp8H3HCT0p 

T'OK8H8libHbie H3MepH'TeliH B HP.epHOfi r/JH3HKe', Bbiii, 5, , 

C. ·msapn~ 'IIonynposo.aHHK.OBbie cxeMbi1 HJI, M, 1: 

a.r. HMaeB, Ke EH Cy, B.H. IlpHXOitbKO, A.M. Cyx 

IlpeiipfiHT OHHH, ?10-3332, Jly6/ra, 1967. 

IO.A. Ebi'1KOB1 IO.H. PoMaHoB, l11.3. CaltrfiynHH. II~ 

N95, 27-31 (1968); IlpeiipHHT OHHH, 9-3484, Jlyt. 
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33 cTa6n~xupoa CT 2 , nH.:.. 

~oKa (T3 ) B cxeMe · ABK 

'lxbCa, no HC'l'9'I9JIHH 9'1'0-

{ Bbipa6aTbiBaeT nMnynbc 

lllo~o cnrnana. B hixonuoil 

il cepmo nMnynbcoB, nny-

n f = 100 Kru /6/, Uyr · 

ryne ·H3_MepsreMOI"O CHI"Ha

fl~aT<;>PaX l1H-1 6noKa Ul1 

'{ H3MepeHHOI"O. HMnynhca 

11 no npnxona cnei:lyrou.iero 

sr)', nocne 'Iero Bee nos-

I, 

raHnsr AUn n BU11. 

3a. pa6oToil onncbiBaeMoll: 

ycTaHoBneHuofi ua Y'I.acT

anaTb cnenyroume BhiBOllbi: 

~ KOnii'I9CTBO pa3nH'IIIblX 

OHHOI"O:TOKa 118ll91KHa.npH 

B pa6o'l'e n npocTa s·yn-

ee uenocTaTKH: TaK, Ha

ana. (.D.Y _~;a pnc. 2) oKa-
' ' - ., 

eT. '!aCTO npOBOllHTb Ka;_ 

T8TKOB MO:IKHO OTII9CTH H 

IWTopoe casr3au6 c nann-.., 
>PO. "mmefiHbiMH BOpOTa.;. 

·a· TOM, _'ITO npn· U5~ = 0 

1~15, T,e. · ee 3Ha'Ieu.ue 

l 
l 

I 
1 
I 

I 
I 
I 

1 
l 
I 

L C.&£1 

npn ycoaepiiieiiCTBOB811HH CHCT9Mbl llapsrny· C ycTp811911H9M yKa3aiiHbiX. 

uenocTaTKOB ueo~xonnMo npenycMoTpeTb B03MO)KIIOCTb H3MepeHnsr nnoiiiann 

HMnynhca c nbcnenyroiiiefi ero nona'Iefi Ha un~posyro nunnKaunro. Bnaronapsr 

9ToM.y, no )Kenaumo onepaTopa MO:IKIIO 6bmo 6bi n3MepsrTh KaK aMnnnTyny 

HMnynhC8 1 TaK H 'IHCnO YCKOpSieMblX 'IaCTHU1 npOXOllSIIIIHX y'IaCTOK HH:IK9KUHH, 

OnbiT 9KCnnyaTaUHH CHCT9Mbl nponeMOHCTpHpOBan ee. Ba:IKHOCTb H ueo6-

XOllHMOCTb npH 118CTpOfiKe HH:IK9KTOIJa CHIIXpO~a30TpOIIa 0!1f!l1, npnMelleHHe 

cncTeM·nono6uoro pona BeCbMa nepcneKTHBIIO nnSI uananKn BHOBb pa3pa6a

TbiBaeMbiX nnuefiHbiX yCKOpH'l'enell: 1i pa3nH'IIIOI"O pona sneKTpO~!i31i'I9CKHX 

YCTBIIOBOK, 

B 3aKnro'Ieune aBTOpbi C'IHTaiOT npnSITIIbiM nonroM Bbipa3H'l'b 6naronap-

uocTb n.n. 3nuoBheB~ n lO~il. Be3uornx 3a noaKTn'IeCKHe coseTbi H noMOIIIh. ""'· 

a TaK:IK"s( a.r. l1MaeBy,3a npaKTH'I9CKYIO IIOMOIIIb ~ pa3pa60TKe Ul1API1. Kpo-

Me Toro, aBTOpbl 6naronapSIT A.A. AuaiiiHHa li n.r. Cepo6a6y, npnHHMaBIIIHX 

y'IaCTHe B H3I"OToaneHnH H uacTpofiKe· H3MepnTenhuofi annapaTypbi, 

., 
flHTepaTypa 

1. M.A. BoeBO~HH. npeirpHHT OURU, .10-4600,. II.yoHa, 1969 r. 

2. H.A. Fpnmaen, H.H. MorreiiiHHKOB, B.ct>. HnaHon. HaMepeHHe m:moiKeHHH. 

H TOKB nponeTBIOIIIero HMIIYIIbCHOro ny'1K8 aapmKeHHbiX '18CTHJl1 flT3 1 

M4 (1960). 

8. n.c. ropH, B.H. XaaaHOB •. CxeMa ll.MJIJIHTYilHO-BpeMeHHOro npeot5pa30B8-

HHH P.IIH MHOrOK8H81IbHbiX 8H8JIH38TOpOB H8 Tp8H3HCT0p8X, B CO, 'Milo

rOKllHllJibHbie H3MepH TeJIH B HP.epHOH rjJH3HKe ", BbiJI, 5, ATOMH3118 T1 1968, 

4. C. Wnapu~ nonynpono~HHKOBbie cxeMbi, UJI, M, 1962. 

5. a.r. HMaeB, Ke EH Cy, B.U. flpHXO~bKO, A.M. CyXC?B, B.r. TII111HH. 

npenp!fHT OURU, P10-8332, II.y6Ha, 1967. 

6. JO.A. Bbi'lKOB, IO.U. POMBHOB, m.3. Cait¢ynnH. nTa, 

M5, 27-31 (1968); npenpHHT OURU, 9-3484, II.yoim, 1967. 



7 • .aexa.tia. c uunuxa.ropoM 113-12, rexuuqecxoe onuca.Jiue u HHCTpyxuun no 

sxcnnya.ra.uuu. 
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•,, 

PJioimc& nocT)'IIKna B K3AaTellbCXJIII: OTAen • 

Aexa6ps 1969 roAa. 
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BaK!I!IMHoJu 
/(O:JIC!IX 

Ka,.,epa 
!ICXOpume.nR 

.. ,: .. 

a cu.. 

Pllc.l. Pacnonomemte MarHliTOliHilYKUliOHHbiX naT'IliKOB Ha yqac· 

CllHXpoljla3oTpoHa. OHHH. 

11· 
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caJine H HHCTpyKIIHH no ·, .. 

llbCKHII: OTJlen 

na. 

BaK!IVMHo/(5 
/<03/CVX 

Ka,.,epa 
!ICICOpilme.nR 

. ·.;_· .. 

PHc.l. PacnonoJKeime Mal"HHTOHH.ttYKUHOHHbiX .ttaT'IHKOB 11a y'laCTKe HH)KeKUHH 
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