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B Be.QeHH e 

flocne nepeBo.Qa CHHXPOUHKnoTpoHa n.Hfl 0l1.Hl1 H8 KpyrnocyToimyJO 

pa6oTy C KOpOTKHMH nepepbiB8MH .Qnfl npoiflHn8KTHKH 0 OCMOTpa o6opyao

B8HHSI / lf H nocne C03.Q8HHSI HOBbiX pe:lKHMOB. YCKOpeHHSI 0 .T8KHX ~8K paC~.Il:lK
K8 nyqKa BTOpHqHbiX qacTHU / 2/, B03HHKna He06XO.QHMOCTb pa3pa60TKH H 

H3rOTOBneHHSI M8HHnynHTOpa sq-reHepaTopa, OTBeqaJOwero 9THM ycnOBH.IIM 

pa6oTbi 131• 

MalmnynHTOp .QOn:lKeH pa60T8Tb B pe:lKHMe KnJOqa CO CKB8)j{HOCTb!O 

OT 2 .QO 10 H C qacTOTOH MO.QynHUHH 100 r 120 ru. 

KpyTH3H8 M8HHnynHpyJOmero HMnynhca npH BKnJOqeHHH - 30 MKCeK, 

ilpH OTKnJOqeHHH - 100 MKCeK • LlnH Ha.Qe:lKHOH pa60Tbi He06XO.QIIMO 

HMeTb 100% peaeps, a nep~xoa c oauoro 6noKa MaHHnyn.HTopa ua apyrofi 

He .QOn:lKeH 38HHM8Tb 6onee 1-2 MHH. 

EbinH BhiHCHeHbi npHqiiHbi ueycTofiqnsocTn pa5oTbi TnpaTpouuoro Ma

HnnynHTopa /3/, paapa60T8HHOro.npn.peKOHCTPYKUIIII CIIHXpOUHKnOTpOHa B 

1953 r. OKasanocb,qTo aennaefiuaH aecnMMeTpnqaag·uarpyaKa (ceToqaa~ 

-uenh reuepaTopa) MaunnynHTopa n·5onbwoe speMH nenoansaunn TnpaTpo

·HOB ( "" 150 MKCeK) He il03BOnHIOT pa60T8Tb• CO CKB8:lKHOCTb!O' ·>, 2 ilpll 

IICilOnb30B8HIIII B cxeMe M8HHnynHTOpa TIIpaTpOHOBo 
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. B CBSI3H C 3THM 6btn paspa6oTaH, H8CTpOeH H BBe.aeH B ITOCTOSIHHYIO 

aKcnnyaTaUHlO MaannynSITOp B~-reaepaTopa aa THpncTopax, y.aoaneTBopSilO

mnfi BCeM BbiiiieynoMSIHYTbiM Tpe6oBaHHSIM H o6ecne~HB8lOIIlHfi Ha.ae:H<HOe 

ynpaaneane B~-reaepaTopoM KaK B THnoBbiX, TaK H B cneunanbHbiX pe:H<HMax 

YCKopeHHSio 

l. CxeMa MaannynSITopa 

,- KaK yKa3biBanocb Bbiiiie, MaHnnynSITop papoTaeT B pe:H<HMe KnlO~a • . ,._ 

MaannynSIUHSI ocymecTBnSieTcSI nonepeMeHHbiM no.aKnlO~eaneM oTpnuaTenb-

aoro aan~H:H<eHHSI nCTO~HHKa nnTaHHSI MannnynSITopa K ceTKe B~-renepaTopa 

na apeMSr .. Mon~aHHSI .. renepaTopa n saMbiKanneM uenn ceTKH ~epes npoBo-

'llSIIIlHfi BeHTHnb na BpeMSI renepaunn • 

.QnSI Toro ~T06bl He BHOCHTb .aononHHTenbHbiX HSMeHeHnfi B .CXeMy. 

B~-reaepaTopa, 6bxno uenecoo6pasno npll Bbt6ope cxeMbi MannnynSITopa 

OCT8HOBHTbCSI H8 THpHCTOpHOM Tpnrrepe, npHHUHITH8nbH8SI CXeMa KOTOporo 

nso6pa:H<eHa Ha pnc. I. 

KaK an.ano ns pnc. I, MaHnnynSITop npe.acTaBnSieT co6ofi Tpnrrep, 

narpysKofi o.anoro ns nne~ KOToporo SIBnSieTcSI ceTo~HaSI uenb B~-renepa-

Topa. 

. 'DpH~HHOfi HeyCTOfi~HBOfi. pa60Tbl THpaTpOHHOrO M8HHnynSITOpa SIBnSinacb 
. I 

aenHHefiHaSI HeCHMMeTpH~HaSI Harpy3Ka, BnHSIHHe KOTOpofi CBOllHTC.SI:· 

I) K IIIyHTHpOB8HHID OllHOro H3 nne~ TpHrrepa misK'o'oMHbiM conpOTHB

neHHeM rpn.annKa·aq-renepaTopa; 

2) K nannqnlO npoao.aHMOCTH Ha y~acTKe ceTK~-KaTo.a renepaTopnofi 

naMnbi annoTb no MoMenTa, Kor.aa oTpHUaTenbHoe aanpSJ,:H<eHne na nepeKnlO

qaiDmefi eMKOCTH CTaHeT .paBHbiM HanpSI:H<eHHlO. 38nHp8HHSI no CeTKe reHepa-

TOpHOfi naMm>I. 
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DepBoe npHBOill!T 

KnlO'I8lOIUefi eM.KOCTll 0 a 

B03MO:H<Horo sarrnpaHHSI 

KH renepaTopa· qepes o· 

lleHOHH38UHHo 

06a ~aKTopa, pa6 

,[lSIT K HeyCTOfitiHBOfi pa 

.Omt yM eHbiiieHnSI 

BenH'IliHY conpOTHBneHH 

rpn.annKa Bti-reaepaTop 



BBeaeH B ITOCTORHHyro 

::Topax, yaosneTBopgro

'IHBaromnll: HaaemHoe 

B cneuHan&HbiX pemHMax 

T B pemnMe Knro"'a. 

IO"'BHHBM OTpHil8TBnb-

K. ceTKe B"'-reHepaTopa 

anH ceTKH "!epea nposo-

H3MeHeHHll: B .cxeMy. 

~eMbi MaHnnynRTopa 

n&Hag cxeMa KOToporo 

MaHnnynRTopa gsngnac& 
' \ 

; 1: ..: 
·opoll: csoanTcg: 

HH3K'o'oMHbiM COnpOTHB;_ 

{~-KaToa reHepaTopHoll: 

anpRmeHile Ha nepeKnro-, 
18HHR'ITO CBTKB reHepa-

R R 

c 

E 

+ 
1 

PHc. 1. 

OepBOB npHBODHT K yMBHblliBHHro ITOCTORHHOI BpBMBHH 3apgaa nepe

KniD"'8IDWBfi BMKOCTH, a CnBDOB8TBnbHO, - K orpaHH"'BHHIO BpBMBIIH Dml 

B03MOmHOT'O 38ITHp8HHR BBHTHnR. BTopoe npHBODHT K npOTBK81IHIO TOK8 · c'eT

KH reHepaTopa· qepe3 OTKniD"'88MbiH BBHTHnb 1 qTo yBenH"'HB88T BpeMR ero 

aenoHHaaunH. 

05a ljlaKTopa,. pa5oTaromHe B npoTHBononomHbiX HanpaBneHnRx, npnBo-

aRT K HeycTofi"'.HBofi pa5oTe TpHrrepa. 

llnR YM BHblliBHHR BnHRHHR 9THX ljlaKTOpOB uenecoo5pa3HO Bbl5Hp8Tb 

senH"'HHY conpoTHBneHnll: B nn~"'ax ipHrrepa, 5~H3Kyro K conpoTnBneHnro 

rpHDnHK8 B"'-reilepaTopa,n BBHTRnR C ManbiM BpBMBHBM DBHOiiH38UHH. 
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'[f. TexHlflleCKHe Tpe60BBHHsi K MBHHIIyiiSITOpy 

Bo· BBeneHHH YIIOMHHBnHCb Tpe60B8HHSI K MaHHIIynSITopy, Bb!3B8HHb!e 

HOBb!MH pe~HM8MH yCKOpeHHSI. 

npe~ne qeM rrepefiTH K pacqeTy rrapaMeTpOB M8HHIIynSITOpa, Heo6xonn-

MO c<jJopMynnpt!BaTb Bee TexHnqecKne Tpe6oBaHnSI, KOTOpbiM non~eH ynoBneTBo

pSITb MBHHIIynSITOp Bq-reHepaTOpa, a HMeHHO:· 

1. nepeKmoqaeMaSI MOIUHOCTb 2 KBT. 

2. CorrpoTnBneHne rpnnnnKa reHepaTopa (perynn:p:yeTCSI rrpn HacTpofiKe) 

280 OM. 

. · 8. AMrrnnTyna Monynnpy10ruero nMrrynbca He MeHee 650 B. 

4. tfaCTOTB MonynSIUHH. 100 1- 150 ru. 

5 •. CKBEDKHOCTb 2 1- w: 
6 •. KpyTnsHa <jlponTa rrpn BKnJOqeann 30 MKceK, rrpn OTKnJOqeann 

100 MKCeK. 

.7. MaanrrynSITop pacrrono~ea aa rrynhTe yrrpaBneanSI, B CBSISH c qeM 

<>neMeJITbi cxeMbi non~Hbi pa6oTaTb 6es rrpnHynnTenbaoro oxna~nean~. 

ilnSI rronyqeang ycTOfi'!HBoro Tpnrrepaoro pe~nMa··/4/ TnpncTopHofi 

'cxeMbi. ( pnc. 1) aeo6xonnMo Bbmonaeaue cnenyJOrunx ycnoBnfi: 

. 1. !!.. t = 0, 7 RC > t BbiKn.• rne !!.. t -HaTepBan BpeMeHn rrepesapSinKn 

KoilneacaTopa C , B Teqeane KoToporo aarrpSI~eane aa KoHneacaTope oc-

. TaeTCSI OTpHUSTenbHbiM. 

- BpeMSI BbiKnJOqeJIHSI THpHCTOpa • 
.BbiKn, 

1 
· . 

2~· I max< 2 t . , · rne I max -MaKCHM~i.'tbHBSI qacTOTa sarrycKaiOIUHX 
mm 

' HMIIynbCOB. t min =3,7 RC + t 
BKn.' 

-paspelllBIOIUee BpeMSI Tpnrrepa, t m ;;, 

f - BpeMSI BKnJOqeJIHSI THpHCTOpa • 
BKn. 

...... · 

6 

• ·r . 
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·: 
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3. > I 
sarr. 

HMrrynbca. 

ilnSI Toro qTo6 

TenbHO coenHH9HHbll\l 

H . rrpoMe~yTKa ceTKl 

K aeycToAqnBOCT~ B 

!!.. t 0,7R
09 

C 

B neAcTBYJOIUe 

+'600 OM, B 38BHCHI 

0,7 

ilnSI o6eciiE!qeJ 

MonynSIUHH 100 ru F 

KOTOpoe MO~HO rrep1 

3 

TaKHM o6paso1 

BennqnH C H R B 

IV. Pa< 

·AMrrnnTyna Me 

650 B, IIpH aTOM HE 

U m BblX~ 6yneT 

E 

nepeKnJOq~e~ 

aeo6xo.£iHMblH MHHHI 

ro o·xnalKJleHHSI I 



.II:TOpy 1 Bb!SBaHHbie 

~nyn.s:Topa, ae66xoJlH-

>pbiM. JlOn~eH YllOBneTBo-

ry_eTc.s: npu HaCTpofiKe) 

!e 650 B. 

pH OTKnroqeHJm -· 

u.s:, B CB.II:SII c .qeM 

II'O oxna~JleHu.s:. 

•/4/ 
l .·.·. TllpiiCTOpHOfi 

crioBIIH: .. 

>e~eau nepesapst/lKH 

[a KOHJleHcaTope oc-

[aCTOTa ~anycKaiOUliiX 

in =3, 7. RC '+ 
BKn, 1 . 

'.·. 

,. 

'j 

l .\'' 

l 

., 

I'· 
·I 

I 
'· 

.~ .. 1. 
I 

' 

0 :·::; l 
~j 

I 

---------,---~;-.----- ' 

, ... 

3. > BKn. ·, I'Jle t san. - JlnHTenbHOCTb sanycKaromero san. 

uMnynbca. 

nn.s: TOI'O qT06bi UlYHTIIpOBaHHe 0/lHOI'O liS nneq Tpiii'I'epa nocneJlOBa-

TenbHO coe/lHHeHHhlMH conpoTusneau.s:Mu rpH/lnHKa sq-reaepaTopa. ( R rp) 

u npoMe~yTKa ceTKa-KaTO/l reaepaTopaofi naMnbi ( R c ) He npHBOJlHno . K 

K HeycTofiqHBOCTII B pa6oTe Tpiii'I'epa, He06XO/liiMO BbinonHeHHe ycn~BII.II: 

/j, t 0,7 R 
oe c > t Bb!Kn,o I'Jle Roe = 

R (Rrp + R CK) 

R + R 
rp 

+R 
CK 

B JleficTByromeM sq-reaepaTope R rp 280 OM, a R CK = 200 t-

F 600 OM, B SaBHCIIMOCTII OT Bb!6paHHOI'O pe~HMa 'pa60Tblo 

C > 70 MKCeK · (I) 

nn.s: o6ecneqeHH.II: ycTofiqHBOH pa60Tbl MaHHnyn.s:Topa npll qaCTOTe 

MOJlyn.s:UHII 100 I'll II CKBa~HOCTII 10 He06XO/liiMO BbiiTOnHeHHe ycnOBII.II: 21 

KOTopoe MO~Ho nepenucaTb B cneJlyromeM BH/le: 

3, 7 RC · + t BKn. < 1000 MKCeK ( 2) 

TaKHM o6pasoM, Mbi nMeeM JlBa aepaBeHCTBa ( 1, 2) Jlnst onpeJleneailst 

senuqua C u R B cxeMe MaaunynstTopa. 

IV. PacqeT aneMeHTOB· cxeMbi MauunvnstTopa 

AMnnuTyJla Maaunyimpyromero HMnynbca Jlon~Hbi 6biTb ae Meuee 

850 B, npll aTOM HaH60nbUlast aMnnHTy/la BbiXO/lHOI'O nepena}la Hanpst~eHH.II: 

U m Bb!Xo 6yJleT "' 750 B II Tpe6yeMoe Hanpst~eHHe IICTOqHHKa fiHTaHHS1 

E = ( 1,01 t- 1; 10) U Bb = 800 Bo m IX, 

nepeKnroqaeMbifi TOK ceToqaofi uenu reaepaTopa pasea ·2a, noaToMy_ 

He06XO/liiMbiH MIIHHManhHb!H npstMOH TOK TllpiiCTOpa B ycnOBIIS1X ecTeCTBeHUO-

ro oxna~eau.s: I·> 2a. 



B nepi!Oil paspa6oTKII Mannn·ynHTopa B nannqne IIMeniicb TnpncTopbi 

BKllY -50 na noMnHanbHoe nanpsnKeHIIe 500 B, scneilCTBIIe qero B K8)KJlOM · 

nneqe Tpiirrepa pa6oTaJOT JlBa nocneJloBaTenbHO BKmoqeiiHhiX. TIIpiiCTopa. 

ConpoTIIBnenne B nneqax Tpnrrepa 

R "' = 

E 

I 

800 

2 
= 400 OM 

npl! ycnOBl!ll 1 'ITO I R « , rile I yT = 20 Ma '(AnSI BKL!Y-50), E 
yT 

ITocne Toro KaK onpeJlenena senH'll!Ha conpoTI!BneHHH R ( R 

Rt R2 H8 pi!C, 2) l!3 ycnOBl!H } H 2 H8XOill!M Benii'lllHy nepe-

KnJO'l8JOlllei1 eMKOCTII C 

1. 0,7R C > 70 

R 
oe 

R ( Rrp + %K) 

R + Rrp + RcK 

70· 10-6 

400 ( 280 . + 200 ) 
= 220 OM 

400 + 280 + 200 .. 

c > -6 
= 10 • 0,45 0,45 MK«fl 

0,7 • 220 

2, 3,7 RC + 20 • 10-
6 < 10 - 3 

980 • 10-6 
-·6 

10 • 0,65 0,65 MK<jl c < 
3,7 • 400 

Bbr6npaeM C = 0,5 MK<jl c C K na pnc. 2). 

8 

Q 
'J] 

~ 

ITpii nocneiloBaTenbH 

na TnpiicTopax ( 6es npem 

·1 )napannenbHO K8)KJlo: 
YT ' 

senn'lnl!a KoToporo onpeil' 

n U - U 
R 

(n-1) I 

rile n -qncno riocneJloBa1 

Moe· nanpSI)!{eHne B npSIMOJ 

B. naweM cnyqae n 

·,' 

R 

p 

2. 500 - 750 

u 
20 -~ 10 - 3 

2 

20 
R 

Ha pnc. 2 R = R 3 



HMenHcb THpHCTOpbi 

CTBHe qero B KamaoM 

)qeHHbiX, THpHCTOpa, 

~ ~. 

0 M~·(ann BKilY-50). 

neHIHI R R 

>aHM Bennqnuy rrepe-

220 OM 

; 

-8006 

Pnc. 2. 

Dpli rrocneaoBaTenbHOM coeaHHeHHH ami BbipaBHHBBHHn aarrpnmeHHSI 

HB TlipHCTOpax (5ea rrpeaBapHTenbHOH !IpOBepKII !IpH50pOB ITO TOKY yTeqKH 

I )rrapannenbHo KamaoMy BKmoqaeTcg wyHTHpyiOmee corrpoTHBneHire R m• 
yT . 

BenHqHaa KoToporo onpeaenHeTcg cneayiO.lllHM BbipameaneM /5/, 

n U 
R 

(n-1) I 

rae n -qncno riocneaoBaTenbHO coeanHeHHhiX TnpncTopoB, u T - aorrycTH-

Moe·aanpHmeHHe B rrpHMOM HartpaBneHHH. 

B aaweM cnyqae n = 2 If 

2. 500 - 750 
R 

• 10 -J 
12,5 

20 

u2 
p 20 

R 

Ha pHC, 2 R R3 R4 Rs R6 . . 
9 
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Banny Toro, 'ITO cxeMa MaannymiTopa pa6oTaeT B pe:lKHMe BKnroqe

HHH n KoMMyTaunn, nnH nonnep*aHHH paBHOMepaoro pacnpeneneHHH aanpH

*eHHH Ha noCJienoB~TenhHO coennaeHHbiX THpncTopax uenecoo6pasao TaK*e .. 

IicnonbsoBaTb myuTnpyrowne eMKOCTH C w • BenH'IHHa 

CH .H3 BbiP8*9HHH 

c > 
10/ 

u 

C = 0,05 MK4J. w . 
Ha pnc. 2 c 

10. 2 

500 

c1 = c2 

0,04 

c3 = c 4. 

c onpenenHeT-· 

illyHTHpyiOW8H. 9MKOCTb pa3pH*89TCH 'l9p93 TlipliCTOp BO Bp9MH HHTep-

Bana BKniO'l9HHH H nnH orpaHH'l9HliH TOK8 BKniO'l9HliH rrocnenoBaTenbHO C 

Ka*ltOH eMKOCTbiO C w BBOllHTCH ae6onbmoe neMn4Jnpyrowee corrpoTHBneane 

R n 10 oM (aa pnc. 2 R = n R7 RB R = R 
9 10 

). 

Dpn noc.iienoaaTenbHOM coennaeann THpncTopoB uerrb ynpaan·eanH Ka*-

noro TnpncTopa nomKHa 6biTb aneKTpn'leCKH nsonnpoaaaa oT npyrnx uenen. 
~;) .~:;-... , . 

B aaweM cnyqae aTo nocTnraeTcH TeM, 'ITO ynpaBnHIOWHli: aneKTpon Ka*

noro THpHCTOpa ITHT89TCH OT liHllliBlillY8nbHOH BTOpH'IHOit o6MOTKH HMrrynb

CHOI'O Tpaac4JopMaTopa ynpaanHromero. 

llnH Bblp8BHHB8HHH Harpy3Kli BKniO'l8IOW9I'O Clii'Hana H3-38 p83HbiX 

. 'BXOllHblX xap8KT9pHCTliK ynpaBnHIOIUllX aneKTpOllOB B U9ITb K8*1IOI'O ynpaB

nHIOW91'0 aneKTpona nocTaBneHo no6aBO'IHoe conpoTnaneane R no6. = 

R 
11

= R 12 = R 13 = R 14 = 30 

KoacTpyKTHBHO MaHnnynHTOp aa THpncTopax Bbirronaea B Bnne c~eM

aoro 6noKa pasMepoM 310 x 310 x 150 Ml\.! u BecoM 10 Kr. 

Harpy30'IHbie conpoTHBneHHH R R 
1 

= R 2 (puc. 2) o6weli: Mom-

HOCTbiO 3 1 5 KBT CMOHTHpOB8Hbl H8 T9KCTOnHTOBOH narmmr H ITOM9W9Hbl H8ll 

6nOKOM M8HIIITynHTOpa, 

10 

~ >. 

J·' 

' • 
~ ·~ 

... 

~d' 

' 

. .. 
,. ' 
~ .. 
1'" 

7 · ... 
~:.. 
l . 

f. 

.. 

, ... 1 

" 

~.:, 

fH93ll8 ynpaBnHIOWHX 

aarpyso'IHbix conpoTnBnem 

'C09llHHH9TCH C M8HHrrynHTI 

CMOHTHpOBSHHOI'O Ha 6nOKI 

TOpa ITOK838H Ha pHC, 3, . 

,-•: 



TaeT B pe:mnMe BKn!O'Ie-

1ro pacnpeneneHUR Hanpsr

pax uenecoo6paaHo TaK*e .. 

U'IUHa c onpenensreT-

TUpUCTOp BO Bp9MR HHTep-

~Husr · nocnenoBaTenbHO c 

1$upyromee conpoTuBneHue 

R.=·R ) • 
. 9 .10 

1po.s uenb ynpaBneHUR Ka)K-

rupoBaHa ·oT· npyrux ulmefi. 

lBnsr~runfi. ·~neKTpon Ka*

'PU'IHofi o6MOTKU HMnynb-

CHrHana U3-38 p83Hb1X 

3 B uenb Ka*aoro ynpaB-' 

>OTHBneHHe. R no6 •. = 

BbiOOnHe}I B BH}le C'beM-

coM 10 Kr. · 

' R 2 (puc~ 2) o6ruefi Mom;.. 

>fi. naHenu u noMerueHbl Hall 

.I 
;,· 

I 
!'"'·. . . 

'I .· 

f' \ 
r 

·. :J 
·, .. 

. ; 

fHeana ynpaBnRIOlUHX HMnynbCOB1 . KOHT8KTbl UCTO'IHUKa OHT8HUSI H 

Harpyao'IHbiX conpoTHBneHHfi .noaBeaeHbl K cneuuanhHofi naHenu, KoTopasr 

'COe}lUHSieTCR ,c M8HUOynRTOpOM IIOCp9JlCTBOM IIIeCTHIIITblpbKOBOro p83'beMa1 

CMOHTHpOB8HHOro Ha 6noKe MaHJmynsrT_opa. BHeiiiHUH BUU 6noKa Mammynsr

Topa noKaaaH Ha puc. 3. 

Puc~ 3 
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V. 3Kcrrep!IM eHT8nbH8SI npoBepKa M8HHITynSITOpa 

Ebma npoBepena paooTa .vtammynSITopa c na~pysKofi npH pasnH'IlibiX 

CKB8)!<HOCTSIXo LlnSI Cp8BHeliHSI HH)!{e ITpHBOJlSITCSI OCUHnnorpaMMbl M8liHITynH;_ 

. pyromnx nMnynhcoB na xonocT_oM XOJlY H c na~pysKofi, a. T8K)!{e ocunnno~paM

Mbi ycKopSirome~o nanpmKeliHSI na .!lyanTe B pasnH'IlibiX pe)!{HMax pa5oTbi 

(pnco 4-12)o 

KaK aTo~o n cnenoBano O)KHJl8Th, narpysKa npaKTH'!eCKH ne cKashl-

BaeTCSI na cpopMe Mammynnpymmero :· HMnynhca H Ha ycTofi'IHBOCTH pa5oTbi 

THpHCTOpHoro M8HIInynSITOpao . "'•/:' 

•· 
3aKnroqenJde '-: 

Paapa5oTaliHbiH 1 HaCTpOeHflblll H- BBeJleHHbiH_ B ;HDCT()SIHHYIO SKCnnyaTa-
~, - ' 

UHIO THpHCTOpHblll M8HHnynSITOp HMeeT cne.tiyiOIIlHe· pa50'!!Ie X:apaKTepHCTHKH: 
' .--_.,. '. .... ",1 

1. flepeKnroqaeMaSI _MorrmocT~ Jl~ 2 KBT.' · 

-- ' 
.·.: '', < 

_, 

780 Bo 

3o l.JacToTa · cneJloBaHHSI ynpaBnSirorJ~x- HMnynhcoB· OT 60·- ru JlO 

4o CKB8)!{HOCTh 1,25 t- 10o 

5o KpyTH3Ha <jJpOHTa npH BKniO'!eHHH 20 MKCeK; npH OTKniO'!eHIIH 

70 MKCeKo 

K~Uo 

6o 3KBIIBaneHTHOe COITpOTHBneHHe H8~py3KH M8HHnyng TOpa He MeHhWe . ..- ... ··.-_ 

200 0 M o . ;. ;. . ; ':::z:~o·;, 
B Te'!eHHe 2-neTHeit sKcnnyaTaunn ne 5bim)·;~J~ ;:OJlHO~~: ;~_:;;~~SI 

-~·. .. . . :. ~- . 

OCT8HOBKH CHHXpOUHKnOTpOH8 H3-38 COOSI _pa50Tbl M8HHITynSITOp8o 

He Menee 3 o 109 nepeKnro'!eHHfi, ~pOH3BeJleHHbiX sa STO BpeMSI, He 

npHBenn K BbiXOJlY H3 CTpOSI HH OJlHOrO THpHCTOp8o 
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CllopMa MaHnnynupymmer 
TpH~~epa ( ~P = 200 

Pnco 4. 

PHc. 5o: 

PHc. ! 



rrymiTopa 

py3KOfi rrpn pa3mi'IHhiX 

rmnnorpaMMht Mammymr-
. . . 

<ofi, a_ TaK)!{e ocunnnorpaM

EihiX pe)!{HMBX pa60Tbl 

tpaKTII'!eCKH He CK83bl-

a yCTOfi'IHBOCTH pa6oTbl 

'!IOCT!>HHHYJO 9KCrrnyaTa

·pa6o'!He xapaKTepHCTHKH: 
' ~. 

,.,.~ 

rq>. Hl\mynh.~a u BbiX, · rn 
.. 

.__.., 

.coB 
. ' 

OT 60 I'll JlO KI"U, 

·. . ' ·.· .. ",· 
' . . ·. 

M8HHITynHTOpa He M9HbWe 
' . 

-~~·~-;: 

'Iiji OJlHOI"O .c:nyiiaSI 
~~:~.- ·-··. -~ . ' .. 

<. .. ' 
MaHnrrynsrTopa. 

lblX 38 9TO Bp9MH 1 He 

>pa. 

IPopMa MaHJmynnpyxomero nMrrynhca HanpSI*eHHSI Ha HeHarpy*eHHOM nneqe 

TpHI'I'epa ( rp = 200 OM, CK = 600 OM), 

Pnc. 4. MaJJHnynSIUHSI co. CKBB)!{HOCTblO a. . 
/ 

Pnc. 5._. M aH~nyn_siUnSI· co ~KBa)!{HOCTblO 2. 

Pnc. 6. MaHHnynsruH'sr co CKBa)!{HOCThlO 1,25. 
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4>opMa MaHHnynHpyromero HMnynhca aanpsvKeHHSI aa aarpy:lKeHHOM nneqe 
TpHrrepa. 

PHc. 7. MaaHnymruHs co cKBa}KHOCTbro B. 

Prrc. B. MaaHnynSIUHSI co CKBa}KHOCTbro 2. 

PHc • 9. MaHHnymluHsl co' c~Ba)I(JIOcTbro 1,25. 

MacmTao no I"OPH30HTanH '1 Jlen~ .:2 Mce'K:, no B~~THKanH 1 }len. = 200 B. 
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OciurnnorpaM~a ycKopSI romE 
30Hy paOO'IHX '18CTOT'aMnn 

p 

,p 

PHc. 12.' CKBa}KHOCTb 1,25. 
ayeT). 



j. 

Ha Harpy»{eHHOM nneqe 

)CTbiO 8e 

>CTbiO 2.-

OCTbiO 1,25~ 

lTHKanH . 1 nen. = 200 a. 

OciumnorpaMMa YCKOpSI IOI!lero HanpSI >K9HHSI Ha ayaHTe. B cpenHeM . no JlHana-

30HY paOO'IHX 'IBCTOT 8MnnHTYil8 YCKOpSIIOI!lero HanpSI>K9HHSI p~BHa 20 KBo 

PHc. 10. CKBa>KHOCTb B. 

.. PH c. .11. CKBa>KHOCTb 2. 

PHc. 12.' CKBB>KHOCTb 1,25. ( Boa6y>Kil9HHe B'l-reaepaTopa 'IBCTH'IHO oTcyTcT

ayeT). 
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llepexoA c pa6oqero 6noKa MaHnnynHTopa aa peaepBHhlM B cnyqae 

nOHCKOB npnqnH HeycTofiqHBOH pa60Tbl yCKOpHTenH aaHHMan He 6onee 

1 of 2 MHHYT• 

ABTOPbi cqnTaiOT CBOHM AonroM BbipaaHTb 6naroAapaocTb E.H. Map-
' . 

qeHKO 3a noMOIIlbt OKa3aHHYIO npH ·Dp0)38A8J{HH: 9KCnepHM8JITanbHbiX HCCne-

AOBaHHIJ:, a TaKme B.H. na"annoBy H T.H. ToMHl!HHOH ~ 3a noneaaoe 

o6cymAeHne. 

nnTepaTypa 

1. B.H. naannoB, H.E. Eaqeanq, E.H. PoaaHoB, T.H. ToMHnHHa, A.B.Illec-
,. TOB. flT3, 3, 19-22, 1966. 
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3. H.E. EaqeBHq, T. H. ToMHnHHa. llpenpHHT OHSIH, P9-3675, ny6aa, 
1968. . ' 

4. n.M. fonbASH6epr, "TeopHH · H pacqeT HMnynbCHbiX ycTpOll:CTB Ha nony
npoBO.qHHKOBbiX npn6opax'; "CBH3b"; MocKBa, 1969. 

5. 4>. nmeHTpOH, 4>. fyTUBHnnep, H. ronOHbHK, 3. 4JoH 3acTpOB. "'YnpaBnH-
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10 nronH 1972 roAa. 
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llpenpnHTbi n coo6me 
HMHOrO o6MeHa 1 yHHB8pCH 

~ HayqHbiM rpynnaM H OTAE 
flonyqaTenHM H3D8HH 

·HBHTb HHHUH8THBY B 6ecr 
.06MeHa npHHHMaiOTCH Ha: 

.. ny6nHK8UHH no TeMaTHKe 
EnnacTBeHHbifi BHA 1 

STO penpHHTbl l OTTHCKII _C' 

H pHne cnyqaeB ·Ml:>I 
Gonee KpynHbiM nonyqaTe. 
cnaTb aaM KaKne-nn6o Kf. 
mypaanbi1 nanaroumecSI •B 

HanaTenbcKHll: oTnen 
COB·Ha BhlChlnKy H3D8HH' 
yKa3biB8Tb HHA9KC aanpa 

flHCbMa no BCeM BOI 
oTnenhHbie · nanaHHH cneAy 

· Anpec AnH nocbinKH 
6ecnnaTHOH noAnHCKH Ha 
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