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BseneHHe 

.[lnSI yMeHbWeHHSI noTpe6neHHSI MOWHOCTH BbiCOKO'IaCTOTHOH CHCTeMOH 

H ynpaaneHHSI B.'l. reHepaTOpOM CHHXpOUHKnOTpOHa Ha 680 M:m llO 1967 r. 

HCnOnh30BanCSI THpeTpOHHbiH M~HHnynSITOp, co6paHHblH HB THpaTpOHaX THna 

. 'JT1-2, 5/4 no CXeMe, npe!!CTaaneHHOH Ha pHc.1a /7/. 3TOT MaHHnynSITop 

paf5oTan npH CeTO'IHOM TOKe B. 'I. reHepaTOpa, paBHOM 1,5a, H CKBa)I(HOCTH Ma

HHnynSIUHH He 6onee 2. 

npHMeHeHRe Ha yCKOpHTene "paCTH)I(KH ny'lKa" / 4 / H He06XOllHMOCTb 

HCCnenOBaHHSI pe)I(HMOB HaKonneHHSI /5/, a TaK)I(e )l(enaHHe HeCKOnbKO ¢opcH

. poaaTb pa6oTy B. 'I. reHepaTopa !(nSI !!anhHeilwero aayqeHHSI B03MO)I(HOCTH no-

BblWeHHSI HHTeHCHBHOCTH yCKOpHTenSI, nOCTaBHnH aanaqy C03UaHHSI HOBOPO Ma-

HHnynSITopa, KOTOpbiH Ha!(e)I(HO pa60Tan 6bi npH CKBa)I(HOCTSIX> 60nbWe 2, H ce

TO'IHbiX TOKaX B.'l. reuepaTOpli, 3Ha'lHTenbHO npeBbiillaiOUlHX 1,5a. 

I . Hccnenoaanae pa6oTbi cymecTBYIOIIlero 

MaHHnynSITOpa (No!}) 

§1. AHanH3 pa60Tbl THpaTpOHHOPO TpHrrepa 

PaccMoTpHM npe!!BapHTenbHO pa6oTy OObl'lHoro CHMMeTpH'lHOro THpa

TpOHHoro TpHrrepa, H8 6aae KOTOpOrO ycTpoeH THpaTpOHHblH MaHHnyngrop. 

CxeMa THpaTponuoro Tparrepa /2/ npencTaaneua ua puc.2, a !!HarpaMMbl, 

HnniOCTpHpyiOmHe ero pa6oTy,- na pac.3a,6,B. 

nocne nepeKniO'IeHHH TpHrrepa HanpSI)I(eHHe Ha 06KnanKaX KOH!(eHCaTo-

pa Uc , a 3Ha'IHT, II nOTeHQHan Me)l(!ly KaTO!lOM H aHOllOM KaKOro-nu6o 
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THpaTpOHa 6yAeT H3MeHHTbCH flO 3KCfiOHeHUHaJibHOMy 3aKOHy, onpeAenHeMOMY 

ypasHelfHeM (I): x) 

u 
et 

u 
c2 

u 
!.._ -L 

e 
UeH e r - U Hfi ( 1 - e r ) , (1) 

rAe U- aanp~eaae Ha KOHAeHcaTope nocne nepeKn~qeHHH TpHrrepa c THpa
el 

TpoHa T
1 

Ha THpaTpOH T2 

Ue
2 

- Hanp~eHHe Ha KOHAeHCaTOpe nocne nepeKn~qeHHH TpHrrepa C TH-

paTpoHa T 
2 

Ha T 
I 

U -Hanp~eHHe HCTOqHHKa fiHTaHHH; 
Hfi. 

UeH - HaqaHhHOe Henp~eHHe Ha KOHAeHCaTOpe; 

speMH; 

fiOCTOHHHaH BpeMeHH H3MeHeHHH HanpH*eHHH HB KOHAeHCaTOpe. 

.UnH CHMMeTpHqHoro TpHrrepa u ~ u -el c2 ue r -r • r 
' I 2 

-~~ 
E c nH speMH ropeH~H Ka*AOPO H3 THpaTpOHOB TpHrrepa AOCTaTOqHQ 6onb-

WOe ,H KOHAeHCaTOp ycnesaeT nepea apHAHTbCH AO fiOJIHOrO Hanp~eHHH HCTOq-

HHKa fiHTaHHH, T.e. ll,.tj UeH 
2 
~ U Hfi 

HHMaeT BHA (Ia) 

, ¢opMyna (1) ynpomaeTCH H npH-

U e - - U an ( 1 - 2 e r ( Ia) 

Ha pacyHKe 3a noKaaaaa AHarpaMMa HMITyJibCOB ynpasneHHH TparrepoM; 

YI - HMnyHhc ynpasneHHH THpaTpoaoM T1 y 2 - HMITynhC ynpasneHHH 

THpaTpOHOM T 2 • Ha pacyaKe 36 *HPHOH nHHHeA H3o6pa*eaa KpHsag H3-

MeHeHHH Hanp~eHHH aa KOHAeHcaTope nocne nepeKn~qeHHH c THpaTpoHa T 
1 

Ha THpaTpoH T2 , a AnSI cnyqag o6paTHoro nepeKn~qeHHH 3Ta *e KpHBaH 

noKaaaaa sa pHCYHKe 3s. Ha pHCYHKa 3a,6,s BHAHO, qTo ecJIH H3MeHwrh cjlaay 

x) 
B 3 TOH ¢opMyne H so scex nocneAy~mHx ae yqaTbiBaeTCg CHH*eHHe aa

'lBJibHor o Hanp~eHHH Ha KOHAeHCaTOpe ueH H3-3a o6paTHoro nporryCKBHHH 
THpaTpOHB B nepBbiH MOMeHT nepeKJI~'leHHH, BBHAY MaJIOH BeJIHqHHbl 3TOPO 
BpeMeHU AJISI npHMeHHeMbiX THpaTpOHOB (eM. KpBTKOBpeMeHHble Bb16pOCb1 B 
M~eHT nepeKJI~'leHHSI THpaTpOHOB HB OCUHJIJIOrpaMMe pHc.ll H 12). 

xx) -
3 Ae Cb H so scex :taHhaeAwHx <jlopMynax AJIH r He y'lHTbiBaeTCst, BBHny 

Mano ro ero 3HaqeHHH, con poTHBneaae npoBOAHWero THpa Tp o Ha . 

,; 



HMnynbC8 ynp8BneHHH Y 1 HnH Y 2• TO 6yJleT H3MeHHTbCH H U cH -H8'18nbHOe 

H8npiDKeHHe H8 KOHJleHC8TOpe, npHKn8JlbiB8eMOe Me)I(JlY K8TOilOM H 8HOilOM K8-

KOI'Q-nH60 THp8TpOH8 a nepabiii MOMeHT nepeKmo'leHHH. T8K, npH nepeMewe

HHH HMnynbCB Y1 OT TO'IKH 3 no HanpaaneHHID K TO'IKe 2 (eM. pHCYHOK 3a), 

H8'18nbHOe 3H8'1eHHe Hanpll)l(eHHe HB KOHJleHCBTOpe 

a nepBbiii MOMeHT nepeKniD'IeHHH c THpaTpOH8 T
2 

'11 , 
oH 2 

, npHKn8JlbiBaeMoe 

H8 T 1 Me)I(Jly K8TOilOM 

H BHOilOM THp8TpOH8 T
2 

, 6yaeT yMeHbwBTbCH no KpHaoll 3 * - 2* (nyHK-

THpH8H KpHBBH H8 pHC,3a, COOTBeTCTBYIDlll8H KpHBOII 3'-2' pHCYHK8 36). npH 

npH6nH)I(eHHH tjla3bi HMnynbC8 Y 1 K TO'IKe 2 U oH
2 

6yJleT npH6nH)I(8TbCH K U 
8.3 

-MHHHM8nbHOMY 8HOilHOMY H8npH)I(eHHID 38)1(Hl'8HHH THp8TpOH8)H 38 TO'IKOII 

2 npOH30liJleT CpbiB B p860Te TpHI'I'ep8, T8K K8K THp8TpOH T
2 

He nOI'8C-

HeT. npH nepeMeweHHH HMDYnbC8 Y 
1 

B np8BYID CTOpOHy OT TO'IKH 3 6yJleT 

yMeHbW8TbCH H8'18nbHOe H8npll)l(eHHe H8 KOHileHC8TOpe "U ". X8p8KTep H3-
cH1 

MeHeHHH UcH1 nOK838H KpHBOII 3 "' -5
1 

H8 pHCYHKe 36, COOTBeTCTBYIDIUell 

" no ljlopMe KpHBOII 1 -4 pHCYHK8 3a. 8 MOMeHT nepeXOil8 ljla3bl HMDynbC8 Y 1 

'lepe3 TO'IKY 5 npOH3011JleT T8K)I(e Cpb!B p860Tbl TpHI'I'ep8, T8K K8K C nocTyn-

neHHeM HMnynbC8 Y2 H8 THpaTpOH T
2 

THp8TpoH T1 He noracHeT. 113 

8H8nH38 npOUeCC8 pa60Tbl THpaTpOHHOI'O TpHI'I'epa HCHO, 'ITO }lnH p8ClllHpeHHH 

30Hbl YCTOII'IHBOII pa60Tbl npH npH6nH)I(eHHH HMnynbCB ynpaaneHHH Y 1 K ljl8-

3e HMnynbC8 Y2 He06XOJlHMO yMeHblll8Tb nOCTOHHHYID BpeMeHH KOMMyTHpyiD

IUel'O KOHJleHCBTOpa, MHHHMBnbHO B03M0)1(H8H Be.riH'IHHB nOCTOHHHOII apeMeHH 

KOMMyTHpyiDIUel'O KOHJleHC8TOp8 onpeaenHeTCH BpeMeHeM, He06XOJlHMbiM JlnH 

BOCCTBHOBneHHH 38nHp8IDIUel'O JleliCTBHH CeTKH THp8TpOH8 "t B.;: H BHOJlHhiM 

H8npll)l(eHHeM 38)1(Hl'8HHH THp8TpOH8 npH HBnpll)l(eHHH HB CeTKe, p8BHOM Hy

niD " U 83 *, H8 pHCYHK8X 36 H 3a TOHKOII npHMOK, nepneHJlHKynHpHOK K OCH 

86CUHCC, OTMe'leHO BpeMH, He06XOilHMOe }lnH BOCCT8HOBneHHH 38nHp8IDUlel'O 

JleliCTBHH CeTKH THp8TpOH8 t *, H lllTpHXDYHTHpHOII npHMOII, napan-
8.3, 

nenbHOH OCH 86CUHCC, - 8HOJlHOe H8DpH)I(eHHe 38)1(Hl'8HHH THp8TpOH8 npH H8npH

)I(eHHH H8 ceTKe , p8BHOM uyniD ' U 83 *. EcnH KpHB8H H3MeHeHHH H8npll)l(eHHH 

H8 KOHileHC8Tope npoAaeT neaee TO'IKH nepece'leHHH t 8 , 3 , C U 83 , TO 

THp8TpOH 381'0p8eTCH BHOBb H nepeKniD'IeHHH H8 Jlpyl'OK THp8TpOH He npOHC

XOJlHT, H8 pHCYHKax 36 H 3a TOHKOA nHHHell noKa38H8 rp8HH'IH8H KpHB8H H3-

MeHeHHH H8llpll)l(eHHH H8 KOHJleHCBTope, 06naCTb cnpaB8 OT 3TOK KpHBOII -
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PHc.3. ilHal'paMMhl pa60Thl THpaTpOHHOI'O TpHI'I'epa; a - llH8I'paMM8 HMnynhCOB 

ynpaaneHHH TpHI'r'epoM; 6 - llH8r'paMM8 H3MeHeHHH H811pHll<eHHe H8 KOHileH

C8TOpe nocne nepeKmo'!eHHH c THpaTpoaa T 1 Ha T2; a - aHarpaMMa 

H3MeHeHHH aanpHll<eHHH aa KOHaeacaTope nocne nepeKn~'!eHHH c THpa

TpOHa T 2 aa T 1• Y 1 - HMnynhc ynpaBneHHH THpaTpoHOM T1; Y 2 - nM

nynhc ynpaaneHHH THpaTpOHOM T2; U CHI 1 U CH 2 - H8'!8nbHOe 

H811pHll<eH~ H8 KOHI:(eHC8TOpe; U a.
3

• - 8HOilHOe H811pHll<eHHe 38ll<fll'8-

HHH THpaTpOH8 llpH HyneBOM H811pHll<eHHH H8 CeTKe; I a. 3 • - BpeMH 

BOCC T8HOBneHHH 381111p8~IIIer'O ael!CTBHH CeTKH THpaTpOH8; r k - KpH-

TH'!eCK8H 110CTOHHH8H BpeMeHH Tpllr'r'epa llpH 110K838HHOM U ; 
3'"-5 1 - KpHB8H H3MeHeHIIH H8'!8nbHOI'O H811pHll<eHHH H8 KOHI:(e~~aTOpe 
" U CH I " rrpH H3MeHeHHH !l>a3hl HMrrynbC8 Y I B HHTepBane 3-5; 

3" -2" - KpHB8H H3MeHeHHH H8'!8nbHOr'O H811pHll<eHI!H H8 KOHI:(eHC8TOpe 

" U CH 
2 

" rrp11 113MeHeHIIII !l>a3bi I!Mnynbca Y 1 B IIHTepBane 3-2. 
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o6n8CTb ycToli'Inso.A p860Tbi Tpnrrep8, cnes8 - o6n8CTb cpbiB8 p860Tbi, no
CTOSIHHYIO BpeMeHH rp8HH'IHO.A KpHBO.A "r k " ( KpHTH'IeCKyiO ITOCTOSIHHYIO Bpe

MeHH Tpnrrep8) MO~Ho opneHTHPOBO'IHO onpeaenHTb 8H8nHTH'IeCKH. H3secTHo, 

'ITO anSI HOpM8nbHbiX THITOB THp8TpOHOB BpeMSI BOCCT8HOBneHH51 38ITHp8IOWef'O 

ae.AcTBHSI ceTKH • t 
8

•
3

• • ne~HT B npeaenax 1 OOt- 250 MeeK /2/. AHoaHoe 

H8ITpSI~eHHe 38~Hf'8HHH THp8TpOH8 npH HyneBOM H8npSI~eHHH H8 CeTKe '~83•• 
MO~HO OnpeaenHTb anSI Bbi6p8HHOf'O THIT8 THp8TpOH8 ITO o6n8CTH nyCKOBbiX 

X8p8KTepHCTHK, npHBOaHMblX B CITp8BO'IHHK8X, fly'IIlle 6p8Tb MHHHM8nbHOe 3H8-

'IeHHe U 
8

•
3

• anSI a8HHo.A o6n8CTH nycKOBbiX X8p8KTepHCTHK, Hcnonb3YSI yKa-

38HHbie a8HHbie H nonb3YSICb ljlopMynoil (2), BbiBeaeHHOil H3 ljlopMynbi (I), 

In 

t B,3, 

U HIT + U CH 

U HIT - U 83 

rae: rk -ITOCTOSIHH851 BpeMeHH I"'p8HH'IHOH KpHBOil B CeK; 

U Hn-H8ITp51~eHHe HCTO'IHHK8 ITHT8HHS!j 

UcH -H8'18nbHoe H8npH~eHHe Ha KoHaeHC8Tope; 

(2) 

U 8 •3 , .-8HOaHOe H8np~eHHe 38~Hf'8HHSI THpaTpOH8 npH HyneBOM H8ITpH~e-

HHH H8 CeTKej 

t B,3 , -BpeMSI BOCCT8HOBneHHSI 38ITHp8IOWero aeiiCTBHSI CeTKH THp8TpOH8 

B ceK. 

H3 (2) cneayeT, 'ITO 'IeM HH~e UcH - H8'18nbHOe 3HaqeHHe H8npSI~e-

HHSI H8 KOHaeHC8TOpe, TeM 60nbWYIO ITOCTOSIHHyJO BpeMeHH r k 6yaeT HMeTb 

rp8HH'IH8SI KpHBBSI, TaKHM o6pa30M, npH H3MeHeHHH ljla3bi ynpasnS~JOWero HM

nynbca Y 
1

,HnH Y 
2 

Mbl 6yaeM HMeTb uenoe CeMeliCTBO rpaHH'IHbiX KpHBbiX, OT 

KPHBOil r k min npH U CH e U lUI ao KpHBOH r Ir,_m cut npH U CH e U 83 • 

JlnSI TpHrrepa, BbinOnHeHHOf'O H8 THpaTpOH8X THIT8 Tfl-2,5/4 H npnMeHeHHO-

ro B MBHHnynS~Tope J\1! I, 6binH Bbi'IHCneHbi no ljlopMyne (2) r t H r t. ma.z: 
min 

no X8p8KTepHCTHKe noa~Hf'8HHSI HBliaeHO U
8

,
3 

= 140B, BpeMSI BOCCT8HOB-

t 
B,3 

neHHSI 38ITHp810Wero aei!CTBHSI CeTKH 61>InO B3SITO 

ITpSI~eHHe HCTO'IHHK8 ITHT8HHSI TpHrrepa u 1700 B. 

CH 
U Hn, HMeeM 'kmtn u 

Hn. 

100 

In I 700 + 1 700 

1700- 140 

9 

100 MKCeK, H8-

= 128 MKCeK, 



CH 
u 

a.a. 
npn u 

'kmcn: In 
100 

1700 + 140 

1700 - 140 

= 600 MKCeK. 

KaK snnno H3 nposenennoro Bbi'IHCneHHH, npH neo6xonHMOCTH rny6oKo

ro perynHpOBaHHSI ljla3bl ynpasnHIOWef'O HMnym,ca Hano HMeTb nOCTOSIHHYIO 

speMeHH nepeKniO'IaiOmero KonnencaTopa ne MeHhwyiO 600 MKCeK. 

§2. AnanHa pa60Tbi cxeMbi cymecTsyiOmero MaHHnynSITopa N>1 

CxeMa cywecTByiOwero MaHHnynHTopa npe.ucTasnena Ha pncynKe 1a, a 

nnarpaMMbl, OTpa:IKaJOWHe ero pa6oTy, - Ha pHc.4. MasHnynRTOp NJ1 OTRH'Ia-

eTCH OT paCCMOTpeSHOll CXeMbl THpaTpOHH0£'0 Tpnrrepa TeM, 'ITO napannenh-

so THpaTpoay T2 BKRJO'IaeTCSI uenb rpHnnHK-CeTKa - KaTon renepaTopHOH 

naMITbi '~ '. Tpnrrep B npouecce CBOeH pa60Tbl soaneHCTByeT sa non-

KRIO'IeSHyiO CeTO'IHyiO ·uellb H ynpaBnHeT B. 'I. f'eHepaTOpOM CHHXpOUHKROTpo

sa. Opn pa6oTe TKpaTpona Tt na ceTKY naMnbl renepaTopa qepea conpo-

TKBneHHH R2 H R Tp. nonaeTCR MHnyc HCTO'ISHKa nnTaSHR MaHHnynRTopa 

N>1, KOTopwA aannpaeT B.'l. renepaTop. nocne nepeKRJO'IeHHH sa THpaTpos 

T2 • ceTO'IHaSI uellb naMnbi nr 3aMbiKaeTCSI 'lepea THpaTpos T2 na KaTon, 

H reaepaTop soa6y:IK.llaeTCK. llpH o6paTHOM nepeKnJO'IeSHH c THpaTpona T2 

na Tt MaHKrrynRTop N>1 aanHpaeT s.'l. renepaTop ne cpaay. nocne nora-

CaHHSI TKpaTpoaa T2 B ceTO'IHyiO uellb renepaTopa 'lepea TKpaTpoa Tt 

BKRJO'IaeTCSI aapSI)KeHHbiH KOHUeSCaTop 'C', coanaJOWHH nORO:IKKTenbHoe CMe

wesKe aa ceTKe naMnbl 'flr'· B.'l. renepaTop nononsHTem,so nonsoa6y:IK.lla

eTCR H nOTOM saxonHTCSI B B036y:IKneSSOM COCTOSIHHH no TeX nop, noKa KOH

neSCaTOp se nepeaapHUHTCSI no sanpSI)KeSHH OTCe'IKH naMilbl n('- "U.,.,,. Ta

KHM o6paaoM, nnR Toro, '1To6bl aanepeTb renepaTop a Hy:IKHblii MOMeHT, Hy:IKHO 

Y 1 - HMrryllbC ynpaBJieBHR TKpaTpOSOM Tt , CnBHHyTb no ljlaae B CTOpOsy 

onepe:IKeHKK na senH'Isny tan ( CM. pHcynoK 4a, a H r). TaKOH cnsHr y:IKe 

yMeHbwaeT B03MO:IKHOCTb pa60Tbl f'eHepaTOpa C 60nbWHMH CKBalKHOCTsrMH, 

TaK KaK nps6IUI:IKaeT no ljlaae HMrryllbc Y 1 K TO'IKe '2 '. KpoMe Toro, BKniO

'IeHHe CeTO'IHOH nenH rpHnnHK-CeTKa-KaTO.ll R8Milbl flf' napannenbHO THpaTpo

~· T2 Bbt3blaaer y~tet!hweHHe noC"iOHH P. Oi! speMeH;t r 
1 

rpHrr epa . 3n..susa-

f!J 
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Puc.4. LlHarpaMMbi pa6oTbi MaHunyn51TOpa N?1; a - noarpaMMa HMny1lbcoa 
ynpaaneHH51 MBHHnynSITOpOM N!1; 6 - noarpaMMa H3MeHeHH51 HanpSI>KeHH51 Ha 

KooneocaTope nocne nepeKmo'leHD51 c Tn:paTpooa T 1 Ha T2 ( Tonc Ta51 mtHit51); 
a - nuarpaMMa lt3MeHeHHSI uanpSI.lKeHHSI ua KooneocaTope nocne nepeKmo'le

HDSI C THp8TpOH8 T2 H8 T 1 (TonCTBSI IUIHU51); r - oru6a!O:U851 H:JMeHeHHSI 

aMnnoTynbi B. 'l. HanpSI.lKeHH51 Ha nyaHTe CHHXpOUHKnOTpoua. 
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neHTHaSI CXeMa MaHHnynSITOpa Nil nocne nepeKniO'IeHHSI C THpaTpOHa T2 Ha 

T 1 noKaaaaa aa pHcyaKe '16', a nocTOSIHHaSI apeMeHB H3MeHeHHSI HanpSilKe

HHSI Ha KOHil6HCaTOpe npH ropeHHH THpaTpOHa Tt 6ylleT HMeTb BHil: 

R2 (Rrp + RcK ) 
r • C 

2 
R 2 +Rrp+R CK 

I"lle: R 2 -conpoTHaneHHe nne'la TpHrrepa; 

Rpr -conpoTHaneHHe rpHilnHKa; 

RcK -conpoTHBneaae ceTKa-KaToll naMnbi a,'l, reaepaTopa; 

C -eMKOCTb nepeKniO'IaiOIIl6I"O KOHileHCaTopa, 

B aKBHBaneHTHOR cxeMe BBelleHbi llOnonHHTenbHbie o6oaHa'leHHSI: 

(3) 

U CK -HanpS!lKeHHe aBTOMaTH'IeCKOI"O CMellleHHSI naMn B,'l, reHepaTOpa; 

i CK -CeTO'IHb!R TOK reHepaTopa naMnbi, 

HanpS!lKeHHe Ha KOHileHCaTope 'C' B CXeMe MaHHnynSITOpa Noll onpelle

nSieTCSI0 KaK H llnSI THpaTpOHHOI"O TpHrrepa. C OTKniO'IeHHOit Harpy3KOR, !jlop

Mynolt ( 1) HllH ( 1 a), HO 31leCb r I • ·R I C OCTaeTCSI npelKHHM, a r 2 HaXOilHT

CSI no !jlopMyne (3). 

Ha Bb!palKeHHSI ( 3) SICHO, 'ITO r 2 3aBHCHT He TOnbKO OT llOCTOSIHHhlX 

no BenH'IHHe ConpOTHBneHHR, HO H OT nepeMeHHOI"O conpOTHBneHHSI CeTKa-Ka-

TOll reHepaTopa. 

no HalllHM H3MepeHHSIM B pa6o'leM llHana30He 'laCTOT CpellHSISI BenH'IH

Ha conpoTHBlleHHSI CeTKa- KaTOil reHepaTOpHOR naMllbl R CK,Cp, "' 620 OM, 

Y MaHHnynSITOpa Nil COnpOTHBneHHe R 2 • 5000 OM, C • 0,2 MK!jl. H conpo

THBneHHe I"PHilnHKa npH 06bi'IHOM pelKHMe B, '!, reHepaTopa R rp • · 360 OM, 

nollCTaBnSISI BCe 9TH llaHHbie B Bb!palKeHHe llnSI r 2 , HaXOilHM: 

a) llnSI TpHrrepa C OTKniO'!eHHOR Harpy3KOR 

-6 r 2 • R 2 C -5000·0,2·10 • 1 MeeK; 

6) npH R rp= 360 OM H R CKCp = 620 OM no !j!OpMyne (3) 

-e 
r
2 

K0,2• 10 5000 (360 + 620) 

5000 + 360 + 620 

npoH3B61leHHble llOilC'IeTbl noKa3biBaiOT1 'ITO: 

12 
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I. nonKn~qeHHe K Tpurrepy ceToqHoA uenu B,q, reHepaTopa npHBOAHT 

K pe3KOMY CHHJKeHB~ nocTOHHHOA BpeMeHH r 2 • 

2, .llnH M8HHnynHTOp8 NIJ, JlBJKe npH 06biqHOM pelKHMe B,q, reHepaTOpa, 

cpeAHHH BenuqHHB r 
2 

cp 6nH3K8 K MHHHM811hHOA KpHTHqeCKOA nOCTOHHHOA 

BpeMeHH r k ( CM, g I aToA rnaBbi) H yJKe npu HeauaquTenbHOM yBenuqeHHH 

CKBBJKHOCTH MSHHnynHUHH npHBOJlHT K CpbiBy, nOCKOnbKY KpHTHqeCKBH nocTo-

HHHBH BpeMeHH r k B03p8CT8eT H CTBHOBHTCH 6onbWe T 2 Cp' 

npu !jlopcupoBaHHOM peJKHMe B,q, reHepaTopa r 
2 

cp eme CHIIhHee na-

ABeT H CTBHOBHTCH MeHbWe JlBJKe r k mln H MBHHnynHTOp COBCeM nepeCTa-

eT pa60T8Tb, 

Ha puc.5 H 6 npuBeneHbi ocuunnorpaMMbi, unn~cTpupy~mue pa6oTy Ma

HHnynHTopa NIJ, Ha pHC,5 nOK838H8 MBHHnynHUHH B,q, HBnpHJKeHHH npH CKBBJK

HOCTH 2, HB puc,6 - Haqano CpbiBB MBHHnynHTOpa npH He3HaquTenbHOM yBe-

nuqeHHH CKBBJKHOCTH, 

11a npoBe.neHHoro aHanuaa cxeMbi MaHunynHTOpa Nil MOJKHO c.nenaTh cne-

ny~mue BbiBOAbi: 

}, CxeMa MBHHnynHTOpa NIJ C npHMeHeHHeM B KaqecTBe KOMMYTHpy~IUHX 

aneMeHTOB THpaTpOHOB He n03BOnHeT nonyqaTb MBHHnynHUH~ C 6onhWHMH CKBB

JKHOCTHMH H He MOJKeT pa60T8Tb npH 6onhWHX CeToqHbiX TOKBX B,q, reHe-

paTopa. 

2 • .llnH 06ecneqeHHH HBAeJKHOA pa60Tbl THpaTpOHHOrO MBHHnynHTOpa C 

6onbWHMH CKBBJKHOCTHMH H !jlopCHpOBBHHbiX peJKHMBX B. q, reHepaTOpa Heo6xo

AHMO COCTBBHTb TBKYIO CXeMy, KOTOpBH HCKnJOquna 6bi BnHHHHe uenH rpHA-

nHK-CeTK8-K8TOA reHepaTopa HB nOCTOHHHYIO BpeMeHH nneqa TpHrrepa r
2 

Ecnu npuMeHHTh B cxeMe MBHHnynHTOpa Nil B KaqecTBe KOMMYTHPYJOIUHX 

aneMeHTOB THpHCTOpbi, HMeJOIUHe BpeMH nepeKnJOqeHHH nOpH.IlKB 20 MKCeK, TO MOJK

HO H npH 3TOA CXeMe nonyqaTb MBHHnynHUHIO C 6onbWHMH CKBBJKHOCTHMH npH 

HOpManbHOM H !jlopCHpOBBHHOM peJKHMBX B,q, reHepaTopa, 

BbinH paCCMOTpeHbl ABe CXeMbl THpaTpOHHOrO MBHHnynHTOpa, HCKnJOqaJO

" wue BnHHHHe ceToqHoA uenu B,q, reHepaTopa Ha pa6oTy Tpurrepa. 
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Pac.5. OcunnorpaMMa ors6aJOI!leA aMnnBT)'Abl B.'l. sanpJDKeBBB upa paooTe 
MaBBnyDIITOpa Nil CO CKBAlKHOCTbJO MAHBnyDIIIUIB 2. 

' . I : 

Pac~nnorpaMMA aa'lana cpblsa pa60Tbl MaBBnynnopa N!l ups aeaaa
'IBTenbBOM yseDB'IeBBB CKBAJKBOCTB. 
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l 

f. 

II CxeMa THpaTpouuoro Mauunyn!ITopa ( N92), BblllaJOillaH 

HMnynbC OTpHUaTenbHOll UOflS!pHOCTH C KpyTbiM nepet~

HHM lflpOHTOM 

CxeMa THpaTpouuoro MauunynHTopa N92 u AHarpaMMbl ero pa6oTbl npeA

cTasneubl Ha pHCYHKaX 7a H 8a,6,s,r,A. 8 OTflH'IHe OT MaHHnyn!ITopa Jll9} B 

aToll cxeMe naMna B.'l. reuepaTopa aanupaeTCH npu ropeuuu TupaTpoua T2 

oTpuuaTenbHbiM CMemeHHeM, coat~asaeMbiM TOKOM nne'la Tpurrepa ua conpo-

THBneuuu R 3 8 CBSI3H C 3THM TOK AOIDKeH 6b1Tb AOCTaTO'IHO 60nblllHM H 

MOillHOCTb HCTO'IHHia UHTaHHSI MauunynHTOpa B03paCTaeT. nocne nepeKflJO'Ie

HHSI Ha THpaTpOH T1 OTpHilaTenbHOO CMemeuue .C COnpOTHBneHHeM R 3 CHH

MaeTCH ue cpaay (eM. puc.Sr) , a aa C'leT TOKa eMKOCTB, npoTeKaJOmero qe

pea aero, cua'lana YABBHBBeTCH H noTOM c nocToHHuoll speMeHH r 2 cnaAa

eT AO HanpHlKe8HH OTCe'IKH naMnbl nr ( TO'IKa 3' 8a puc.8r). 8 3TOll TO'IKe 

B.'l. re8epaTop soa6yliUlaeTCH, conpoTHBneHHe RCKCp B npOBOAHilleM COCTOH-

RBB re8epaTOp80I naMIIbl pe3KO C8BJKaeTC-H, nOCTOHHHaH BpeMe8B r 2 yMeRh-

maeTCII, OTpHilaTenb800 CMellleRHe, C03AaBaeMOO eMKOCT8biM TOKOM 8a COn

pOTHBfleHBB R1 , CnaAaeT llO &yflH H reuepaTOp 8a'IH8aeT 80pManb80 pa-

6oTa'l'b. 8 CBII3B C 3SAepJKKol C8SITHII 0TpBilaTenb80rO CMemeHHH t~nH B03-

6ylKlleHHH B.'l. re8epaTOpa 8a 'laCTOTe aaXBaTa 8e06XOilHMO CABHra'l'b HMIIynhC 

ynpasne8BH TupaTp080M Tt B· cTopoay onepeJKe8HH 8a senB'IH8Y aToll 3SAepJK

KH t an C nocTynneRHeM HMnynhca Y 2 8~ THpaTpo8 T 2 Tpurrep onHTb ne

peKnJO'IaeTCH H aanapaeT re8epaTOp. HaMe8HH 4laay nocTynne8HH HMnynbca 

Y 2, MOJK80 ynpaBnH'I'b MOMe8TOM 3anHpa8HH B. 'I. re8epaTOpa. 

nocne nepeKnJO'IeRHH C THpaTp08a T 1 8a T2 UOCTOHHHaH BpeMe-

HH H3Me8eRHH 8anpHlKeHH51 Ba KORAe8caTope r 1 •CR I 

conpoTusne&ue nesoro nne'la TpHrrepa B oMax), a 8anpRJKe&ue Ba KOHAeH-

caTope U al 8aXOAHTCH no IPopMyne ( 1). Ha pucyuKe 86 noKaaaua an10pa 

H3Me8eHHH 8anpHJKeHHH 8a KORAeucaTope npu ' ttepeKnJO'IeHBH c THpaTpoua T1 

8a T 2, a aa pucy&Ke Sa - AHarpaMMa BMnynhCOB ynpasne&HH TpurrepoM. 

3KBBBane8THa51 CXeMa Ma8HDynSITOpa Jll92 nocne nepeKUJO'IeHBH C THpa

TpOHa T 2 8a T 1 noKa3aBa 8a pucyHKe 76. nocTOHHHaH BpeMeHH r 2 3TOll 

cxeMbl onpenenaeTCa BbiJlalKeHHeM ( 4), a 8anpHJKeRHe fla KORAe8CaTope -

IPopMynoA (5). 
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PHC. 7. a - npHHUHllH8nbH8SI CXeMa M8HHnynSITOpa JW2; 6 - SKBHBaneHTH8SI 

cxeMa M8HHnynSITOpa N>2 nocne nepeKniO '!eHHSI c THpaTpOHa T 2 Ha T 1• 
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Pac.S. .QaarpaMMbl pa6oTbJ Maaany nl!Topa NJ2; a - nuarpaMMa ynpaansnomux 
HMnyllbCOBj 6 - .QH8rp8MM8 H3MeHeHHSI HanpSilKeHHSI H8 ltOH.QeHC8TOpe 
nocne nepexn~qeaHSI c THpaTpoaa T 1 aa T2 (ToncTaSI nHHHS!);B- .QHar
paMMa eaMeHeHHSI aanpSilKeHHSI aa xoaneacaTope nocne nepexn~qeHHSI 
c THpaTpoaa T2 Ha T 1 ( ToncTaSI nHHHSI); r - nuarpaMMa uaMeHeHHSI 
OT)JHUaTenbHor'o cMeweHHSI aa ce'l'xe naMnbJ s.q. reaepaTopa, coana
saeMoro Ha conpoTueneHHH R3 ; TOHKOA nHHHeA noxaaaao HanpR
JKeaue, coa.QaBaeMoe npH npoTeKaHHH ceToqaoro TOKa soa6yJK.Qeaao-
ro ae'!'oreaepaTopa qepea conpo'l'uaneaue R 3 ; .!l - oru6a~maSI ua
MeHeHHSI SMfinH'l'Y.Qbl s.q. HanplllKeHHll HS .!lYSHTe CHHXpOUHKnOTpOH8j 
U co - HanplllKeaee ceToqaoA oTceqxu naMnbJ s.q. ' reaepaTopa. 
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r
2 

= C(R
2 

+R
3

-

Uc 2 ~UcH e '2 
-( ij HIT 

2 
R 3 

R
3 

+ R 
4 

+ R CK 

Rs 
U cr ) ( 1- e 

R 3 + R 4 + R CK 

l'ne U.,2 -Hanpg*eHHe HB KOHneHCBTOpe; 

ij CH -Ha'lanbHOe H8ITPR*eHHe Ha KOHneHCaTope; 

ij HIT -HBITPR*eHHe HCTO'IHHKB ITHTBHHR; 

(4) 

'2 ) . (5) 

ij Cl' -HBITPR*eHHe 8BTOM8TH'leCKOI'O CMeUleHHR B.'l. l'eHepaTOpa, OITpene

ngeMOe no ocuHnnorpaMMe; 

r 2 -ITOCTORHHBR BpeMeHH H3MeHeHHR HaiTpR*eHHR Ha KOHneHCBTOpe nng 

ITpaaoro ITneqa TpHrrepa B ceK; 

C -eMKOCTb nepeKmo'laiOmero KoHneHCaTopa; 

R
2 

, R
3

, R
4

, R cK"conpoTHBneHHR, axonRmH,e B ITpaaoe ITneqo TpHrrepa, Kpo-

Me Toro, R 3 H R 4 BXOnRT B COllpOTHBneHHe I'pHnnHKa; 

RcK -corrpoTHBneHHe ceTKa-KaTon naMITbi reHepaTopa ; 

-ape MR. 

EcnH HMeeTCR ocuHnnorpaMMa ToKa B.'l. reHepaTopa 

XO*lleHHR ij .,
2 

MO*HO IT011b30B8TbCR <jx>pMynoi! (5') 

_....!..._ 

u 
C2 ~ UcH e r2 -( ij HIT - i Cl' R~)(l-e 

'2 

Cl'' TO nng Ha-

) . 
(5') 

Ha pHC 8a ITOKaaaHa an10pa H3MeHeHHR Hanpg*eHHR Ha KOHneHcaTope 

npH nepeKniO'leHHH c THpaTpoHa T2 Ha T1. KaK BHllHO H3 pHCYHKa 8, ITOCTo-

RHHBR BpeMeHH r 2 B ITepHOn BOCCT8HOBfleHHR 38UHp810Ule l'O nei!CTBHR CeT-

KH THpaTpOHB B.a . IIMeeT noCTBTO'IHO 60flbWYIO BenH'IHHY H yMeHb WaeTCR 

TOHbKO ITocne aoa6y*neHHR a. '1. reHepaTopa ( CITYCTR apeMR t an ) • Ha pHcyH

Kax 8a,6,e noKaaaH HHTepaan epeMefin 2-5, BHYTPH KOToporo, npH H3MeHe-
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HHH ljla3bl ynpasnmomero HMDYnbC8 Y2, KpHTH'IeCK8H DOCTOSIHH8H epeMeHH 

TpHrrepa r., ;..ax <r1 , r2 , 'ITO noasonHeT B aTOM HHTepsane nony'IHTb ycToii

'IHBYID pa6oTy TpHrrepa. 

CxeMa MaHHnynHTopa Ni!2 aa.o.eJKHO pa6oTaeT npa cjlopcaposaaaoM peJKH-

Me B.'l. reaepaTopa, CO CKB8lKHOCTbiD M8HHnynSIIlHH OT .0.0 1,5. 

PaccMoTpeaaaSI cxeMa HMeeT H PSill. cepbe3HbiX ae.o.ocT8TKOB, MeW8ID-

WHX ee npHMeHeHHID .QnH ynp8BneHHSI B.'l. reHepaTOpOM CHHXpOUHKnOTpOH8o 

Bo-nepBbiX, npHMeHeHHe MaaanynHTopa Ni!2 o6H3blB8eT HMeTb aa 6noKe 

ynpasneHHH CHHXpOUHKnOTpOHOM /
6

/ perynHpOBKY cjla3bl 'BKniD'I8IDUlero HM

nynbca' ( HMnynbC8 ynpasneHH H THp8TpOHOM T 
1

} B CTOpOHy onepelKeHHSI .0.0 

1,2 MCeK. 

Bo-eTOpbiX, H3Meaeaae conpoTaeneHHSI rpH.o.nHK8 (conpoTaeneaHe R 4 ) 

.o.nSI nony'leHHSI .o.pyroro peJK&Ma p860Tbi e.'l. reaepaTopa npaso.o.aT K cMeme

HHID MOMeHTa H8'18na B036yJK.O.eHHSI reaepaTOpa ( K C.QBHry TO'IeK 3', 3' H 3 

HB pHC. 8s,r,.o.}. 3TO npOHCXO.QHT DO npH'IHHe H3MeHeHHSI DOCTOSIHHOli BpeMeHH 

r 2 H Bbi3b1BaeT aeo6xo.o.HMOCTb no.o.perynapoeaHHSI cjlaabl 'eKniD'IaiDmero HM

nynbca' H8 6noKe ynpasne HHSI CHHXpOUHKnOTpOHOM. 

B-TpeTbHX, .0.8JKe npa 6onbWOM c.o.eare 'sKniD'IaiDwero HMnynbc8 ' a cTo

poay onepelKeHHSI (nopSI.QKa 1 MCeK} aMnnaTy.o.a s.'l. H8npKJKeHHB H8 .o.yaaTe 

H8 BepXHHX '18CTOT8X yMeHbW8eTCSI 38 C'leT He60nbWOrO .QOODnHHTenbHOrO 

CMemeHHH, C03.Q8B8eMoro eMKOCTHbiM TOKOM H8 COnpOTHBneHHH R 3 (y'I8CTOK 

3-6 H8 pHC.8r H .O.}. 3TO Bb13blB8eT HeKOTOpOe CHHJKeHHe HHTeHCHBHOCTH H 

Tpe6yeT .QnSI KOMOeHC8UHH He60nbWOrO DOBbiWeHHH 8HO.QHOrO H8DpSllKeHHSI H8 

reaep8Tope . 

W CxeM8 THp8TpOHHOrO M8HHny nsrrop8 ( Ni!3}, Bbl.Q8IDW8 SI HMny nbC 

0TpHU8TenbHOA nonHpHOCTH C KpyTbiMH ¢pOHT8MH 

CxeM8 H .QH8rp8MMbl p860Tbl M8BHnynHTOp8 Ni!3 DOK838Hbl 88 pHCYHK8X 

98 H 108,6,e,r,.o.. 3KBHB8neHTH8H cxeM8 nocne nepeKmo'leHHH c THp8TpOH8 T 1 

"tl8 T2 npe.o.CT8BneH8 H8 pac.96. K8K H B cxeMe M8HHnynHTop8 Ni!2, B.'l. 

reaepaTop 38nHp8eTCB npH ropeHHB THp8TpOH8 T
2 

oTpauaTenhHbiM CMemeua-
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P!ic.9. a - np!iHUiini1BnbHaH cxeMa MBHHnynHTOpa l\193; 6 - 3KBHBaneHTHaH 

CXeMB MBHiinynHTOpa l\193 nocne nepeKn~qeHHII C TlipaTpOHB T 1 Ha 

T2. 
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PHc.lO. llHarpaMMbi pa50Tbi MBHHnynstTopa N93; a - .aHarpaMMB HMnynhCOB 

ynpasneHHSI M8HHflY1151TOp0Mf 6 - H3M9H9HHe HanpSDKeHHSI HB KOHJleH

CBTOpe (TonCTBH llHHHst) nocne nepeKn~~eHHSI c TupaTpOHa T1 HB T2; 
8 - .[1H8I"'p8MM8 H 3 M9H9HHSI H8ripst>K 9HHSI H8 KOHll9HC8TOpe (T011CT8SI 

llHHHR) nocne nepeKnKlqeHHH c TRpaTpoHa T2 Ha T1; r - JIHarpaM
MB H3 M9H9HHSI OTpHU8T9llbHOI"'O CM9W9HHR H8 CeTKe 118Mflbl B .1.f. reHe

p8TOp8, coa.a.auaeMoro Ha conpoTnsneHHH R s ; JJ. - orH6aiDutBH H3-
MeHeHH SI 8MfillHTYllbl B o'llo HanpSDK9HHst H8 JJ.yBHTe CHHXpOUHKllOT pOHB. 
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eM, C03A6B6eMblM TOKOM IIIIe'la TpHrrepa HB COIIpOTHBIIeHHH "R s ", H II03TC>

MY MODlHOCTb HCTO'IHHK8 IIHTBHHSI MBHHITyiiSITOpa 1\\>3 T6KlKe 3H8'1HTe1IbH8. noc

ne rrepeKnro'leHHSI Ha THpaTpoH T 1 oTpauaTeiihHOe CMemeHHe c conpoTHBIIeHHSI 

R s 6ea aaAeplKKH CHHMaeTCSI, rrocKOIIhKY ueiih corrpoTHBIIeHHSI R s peeTCSI 

THpaTpOHOM T 2 H TOKH Tparrepa 'lepea Hero He npoTeKaroT, B. '1. 

reaepaTop HeMeAneHHO eoa6ylKAaeTCSI. Ha pHCYHKe lOs aao6palKeHO H3MeHe

HHe HanpSilKeHHSI aa KoaAeHCBTope nocne nepeKnro'leHHSI c THpaTpOHB T 2 HB 

T 1• HanpSilKeHHe Ha KOHAeHCBTope B 3TOM cny'lae MOlKHO onpeAeiiHTb no <jlop

Myne (6): 

t 

U c 2 = U CH e --,-2 -UHII (1- e '2 ) • 

(6) 

3AeCb r 2 = C R 2 - nocTOSIHHBSI epeMeHH rrpaeoro rrneqa TpHrrepa. 0603Ha-

'leHHe ecex OCTBIIhHbiX eenH'IHH Aaeanocb B npeAbiAYDlHX rnaeax. Ha pacyH

Ke lOA IIOK838H8 AHarpaMM8 H3MeHeHHSI H81IpSilKeHHSI HB AYBHTe 1IpH pa6oTe 

B. '1. reHepaTopa. 

npH o6p8THOM nepeKIIID'IeHHH c THpaTpOHa · Tl Ha T2 B.'l. reHepaTop 38-

IIHpaeTCSI TBKlKe 6ea aaAeplKKH, TBK KBK Ha conpoTHBIIeHHH Rs cpaay B03HH

KaeT 60IIbWOe OTpHUBTeiibHOe CMellleHHe, C03BA8BBeMoe CyMMOli TOK8 nneqa 

Tparrepa H TOKa nepeaapS!lKaromeliCSI eMKOCTH . (CM, pHCYHOK lOr H A). 

3a epeMSI ropeHHSI THpaTpoHa T 2 KOHAeHcaTop 'C' nepeaapSilKaeTCSI c rroCT<>

SIHHoli BpeMeHH, onpeAeiiSieMOH Bblp8lKeHHeM (7), 6 H61IpSilKeHHe HB KOHAeH

CBTOpe H8XOAHTCSI IIO $QpMyne (8): 

rl= C (Rl + R2RS 

R 2 + Rs (7) 

u 
U el - U CH 

e -71 HII 
R 2 t 

( 1 - e -TJ ) (8) 

R 2 + R s 

22 



B pac"'eTHhle cjlopMynhl (7) a (8) He sowna conpoTHBneHHSI R 4 a R CK' 

a TaK*e CeTO"'HblA TOK icr H HanpS!*eHHe aBTOMaTH"'eCKOrO CMeweHHSI reae

paTopa 'U CK, (eM. CXeMy 96). .3TO 06'b!ICHSieTC Sl TeM 1 'ITO npH UOJl*Hra

HHH TapaTpoHa T2 B."'. reHepaTop cpaay aanapaeTCR coa)lasaeMbiM oTpaua-

TenbHbiM CMweHHeM Ha R s R CK CTaHOBHTCSI O"'eHb 6onbWHM H HM MO*HO 

npeHe6pe"'b1 a B aanepTOM COCTORHHH naMUbl reHepaTOpa MO*HO C"'HTaTb 

CK -{), U CK -<J. 

Ha pac.106 noKaaaHo HaMeHeHHe HanpS!*eHHR aa KOHJleacaTope nocne 

nepeKn~"'eHHR c TapaTpoaa T1 Ha T2. Ha pacyaKe 10a,6,s, noKa3aH HHTep

san BpeMeaa 2-4, B KOTopoM r t maz < r 1 , r 
2 

• B aToM HHTepsane MO*HO aa

MeHHTb ~ay HMnynbca ynpasneHHR Y2 , a Tparrep 6yJleT ycToA"'HBO pa6oTaTb. 

11HTepsan MO*HO HeCKOnbKO paCWBpBTb, C)lenaB r I • r 2 >. r t IIlilS • 

PaccMoTpeaHas cxeMa yJloBneTBopseT seeM ocaoBHhlM Tpe6osaaasM, 

npeJl'bHBnHeMblM K MaHRnynHTOpy: 

1. Pa6oTaeT HaJle*HO npa n~6blx cjlopcaposaHHbiX pe*HMax reHepaTopa 

B CO CKBa*HOCTb~ MaHBnynHUBR OT 10 JlO 1,5, a npH HanR"'HH Ha 6noKe yn-
. /6/ 
pasneHHSI CHHXpOUHKnOTpOHOM perynRpOBKH ~3bl 'sKn~"'a~wero HMnynb-

ca' (HMnynbCa ynpaBneHHSI THpaTpOHOM T1) B CTOpOHy onepe*eHHSI nopSIJlKa 

aa 300 MKCeK MO*eT aanapaTb B~"'. reaepaTop B paAoHe qacTOTbi aaxsaTa. 

2. BnarOJlapH KpyTOMY nepeJlHeMy H 3a)lHeMy ¢pOHTaM HMUYnbCa OTpH

naTenbHOrO CMeweHaR, nonyqaeMoro aa conpoTasneaaa R 3 , B."'. reHepa-

TOp ynpaBnReTCSI "'eTKO, H aMnnHTy)la B.'l. aanpS!*eHH!I Ha JlyaHTe He HMeeT 

3asanOB HnH Bb16pOCOB Ha BepXHBX H HH*HHX 'laCTOTaX. 

Ha ocnannorpaMMe ( pac .11) noKaaaa oTpauaTenbHbiA HMnynbc HanpR

*eHHR, B03HHKa~wHA aa COUpOTHBneHHH R 3 , npH pa6oTe MaaanynRTOpa N!3 

c OTKn~qeaaoA ceTo'IHoA nenh~ B."'. reaepaTopa. 

Ha cneny~meA ocnann orpaMMe (pac.12) noKaaaao: B nepsoA "'aCTH ne

paona - ora6a~mas ceTo"'aoro TOKB soa6y*Jleaaoro reHepaTopa, so BTopoA 

qacTa nepaoJla - HMnynbC oTpanaTenbaoro cMemeaas sa conpoTasneHBB R, , 

KOTOphlA aanapaeT reaepaTDp. 

Ha pac.13 npase)leaa ocnannorpaMMa ora6a~meA aMnnaTyJlhl s."'. HanpSI

*eHHR Ha JlyaHTe npa pa6oTe MaHHnynHTOpa N!3 B CKBa*HOCTR MaHHnynSIUBH 

- 2. 
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PHc.ll. OcuHnnorpaMMa oTpHuaTenhHoro HMnynbca HanpmKeHHH, B03HHKBJO-

lllero Ha conpoTHBneHHH R 3 npH pa6oTe MBHHnynHTopa N13 
( BepXHHli nyq); H8 HHlKHeM nyqe - HMnynbC ynpaaneHHH THpaTpO

HOM T 1• P aaaepTKa I MCeK / CM. 
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Puc.12. OcuunnorpaMMa uaMeHeHHSI aanpSilKeHHSI Ha conpoTHBneauu R 3 Ma-
HHrryniiTopa )llg3. B nepsoA 'i8CTH nepuo.na noKaaaa ceTO'i-

HhiA TOK B036yJK.neHHOrO reHepaTopa, BO BTOpOA 'i8CTH- HMnynhC 
OTpuuaTenhHoro CMeiUeHHSI Ha conpoTHBneHHH R3 , KOTOpbiA aanu
paeT B.'i. reHepaTopa. Ha HHlKHeM nyqe noKaaaa HMnynhc ynpas
neHHSI THpaTpoaoM T 1 ( "sKniO'iaiOIUHA HMnynhc•). 
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Ha ocuunnorpaMMe ( p uc .14 ) noKa3aHa Ta )l{e oru6aJOIUaH, HO npu CKB8)1{-

HOCTH M8HHnynHUHH 8. Oc uunnorpa MMa (pnc .14) CHHTa npu $Qpc upoaa HHOM 

pe)I{HMe B."'. reuepaTopa . 

HellOCT8TKOM BCeX THpaTpOHHhlX M8HHnynSITOpOB HBnHeTCH TO, "'TO BBH

IlY 60nbiUOro BpeMeHH BOCCT8HOBne HHH 38nHpalOIUero n e ACTBHSI CeTOK THpaTpo

HOB ( 100; 250 MKCeK) Henb3SI nony"'HTb M8HHnynSIUHlO CO 3 H8'lHTenbHO 6onee 

BhlCOKOH "18CTOTOA (a 10~20 paa), "!eM pa60"18H "18CTOT8 M8HHnynSIUHH CHH

XpOUHKnOTpOHa (nopSIUK~ 120 repu). 3H8"1HTenbHOe yae nH"'e HHe 'l8CT0Tbl M8HH

nynSIUHH He06XOilHMO llnSI OCyiUeCTBne HHSI CneUH8nbHblX 3KCnepHMeHT8nbHblX 

pe)I{HMOB YCKOpHTenSI. 

3aKnJO"'eHH e 

llOilBOilSI HTOr nponenaHHOJi pa6oTe, MOJKHO OTt.teTHTb cnenyJOIUHe H8H6o-

nee aaJKHhle peaynhTBThi: 

1. Ha ocuoae auanuaa pa60Thi TupaTpouuoro Tpurrepa npennoJKeH cno

co6 opueHTHpoaoquoro onpeneneHHSI nuanaaoua H3MeHeHHSI KPHTH"'ecKoA nocTo

SIHHOil apeMeHH Tpurrepa npu rny6oKOM perynupoaaHHH $83 ynpasnmomux HM-

nynbCOB. 

2. Opoaeneuw uccnenoaaHHSI Tpex cxeM TupaTpouuoro MaHunynSITopa H 

CllenaHbl BhlBOilhl no K8JKilOA CXeMe . 

3. OpennoJKeHa, ucnwTaHa H aaeneua B llnHTenhnyJO 3KcnnyaTaUHIO cxe

Ma THpaTpOHHOro M8HHnynHTopa N!3, YllOBneTBOpmoiUaSI BCeM OCHOBHhiM Tpe-

60B8HHSIM, upe.Q'bHBnSieMblM K M8HHnynSITOpy CHHXpOUHKnOTpOHa . 

4. YcTaaoaneao, "'TO anH aHa'lHTenhHoro yaenu"!eHHH 'laCTOThl MaHHny

nSIUHH (10~20 pa3) H nony'leHHSI yCTOil'lHBOJi pa60Thl M8HHnynSITOpa npH H3 -

MeHeHHH $83hl 'oTKniO"'8IOIUero HMnynbca• (uMnynbca ynpaaneHHSI THpaTpo

HOM T1 - anSI <XeMw Nil unu THpaTpoHoM T2 - anSI cxeMhl N!2 u N!3) a uu

Tepaane llO"'TH BCero nepHOil8 MO.QynSIUHH yCKOpSIIOIUeH 'l8CT0Tbl He06XOilHMO 

B TpHrrepHblX CXeMaX BMeCTO THpa TpOHOB npHMeHHTb THpHCTOphl, HMeiOIUUe 

Man hie apeMeHa nepeKnJO"'eHHH (nop smKa 20 MCeK) . 

AaTophi C"'IITBIOT npHHTHhi M aon roM awpa3HTb f5narona pnf>-=Tb A. H .Ey 

naToay, B.H.Haa!!OI"Iy, IO .B .MaKCIIMOBy , B.<l> .MnubJHY u A.lf.Cbicoeay aa yqac-
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PHc,l3. OcuHnnol"paMMa OI"H6aJOmell aMnnHTYllbi B,'l, HanpSilK8HHSI Ha ayaHTe 

CHHXpOUHKnOTpOHa !IpH pa6oTe MSHH!IynSITOpa N93 CO CKBSlKHOCTbiO 

MSHHnynSIUHH 2, 

PHc,l4. OcuHnnol"paMMa oi"H6aJOmell aMnnHTYllbi B,'l, Hanpli>KeHHll Ha ayaHTe 

CHHXpOUHKnOTpOHa !IpH pa6oTe MSHH!IynSITOpa N93 CO CKBSlKHOCTbiO 
MSHH!Iyn!IUHH 8, 
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THe B MOHTalKe H HCnbiTaHHHX HOBb!X CXeM MaHHnynHTOpOB, a TaKlKe 

B.11.LlaHHnosy, H A.I1.CMHpHOBy aa HHTepec, npoHBneHHbii\ K pa6oTe, 
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PyKonHCb nocTynHna B HanaTenbCKHfi oTnen 

11 Mast 1968 rona. 
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