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Bse.oeHKe 

P a ccMaTpus a eMaR HK>Ke SKcnepKMeHTanbHaR ycTaH08Ka 8 cTa.llKK npoeKTKposaHHR 

H K3rOTO&IlaHHSI npe.llHa3Ha'lanacb JliiSI reHepHpO&aHHSI pa.llHOHM-DYIIbCOB C napaMeTpaMH: 

a) a M nnKTYllB B bJCOKO'IHCTO'I'HOrO (B'-11 HanpR>KeHHSI HB YCKOpSitolUeM npoMe>KyTKe - .llO 

10
6 

BOIIbT ; 

6) aanacaeMaR B"i s HeprHR - .oo 50 .ll>Koyael!; 

s ) '!acTOTH r e He paunH - oKono 6 Mru; 

r) JlnHTallbHOCTb n a 'IKH - 300 MKCeK; 

.ll) 'IHCTOTa •noc&rnoK - I s ceKyH.lly. 

OcKo&HHR K.lleR, Ha KOTopoll 6aaRpyeTCR KOHCTpyKUHR ycTaHo8KR,- Ha8ecTHwll npRH

uan pa6oT&t Tp a Hc<jlopMaTopa Teena c Henpepbt&HWM soa6y>K.llaHHeM
1 I/, HcnonLao&aHRe 

peaOHaHCHWX TpaHC<jJOpMaTOpOB JliiSI ycKopeHHSI aapR>KaHHWX 'laCTHU 8Dep8We ODHCaHO 

/2 3/ 
8 ' K 8 .opyrKx pa6oTax, CneuK<jJKKB Kcnonb308aHKR .llBHHoro TpaHc<jlopMaTopa - ycKo-

peKRe 60ilblUHX 91IeKTpOHHWX TOK08 npH JliiHTellbHOCTH ny'!Ka nopR.llKB 10-S CeK - o6ycno-

8Hila pR.ll KOHCTpyKTH8HblX H CXeMHWX OC06eHHOCTell, 

OnKCBHHe KOHCTpyKUH§ 

KoHCTpyKUHR TpaHc<jlopMaTopa, a TO'IHee - asToTpaHc<jlopMaTopa npe.ocTa8neHa Hil 

pHc. I 8 ynpomeHHOM 8H.lle. 

Ha MaCCH8HOM OCHO&aHHH I yCTBH08neH Me.llHWl! UKIIHH.llp 2 K cnnpanb-Q6MOTKa 3. 

UnnHH.llp 'O.llH08peMeHHO R81IReTcR sneKTpK'IeCKHM n 8aKyyMH WX Ko>KyxoM 8oa6y>K.oaeMoro 

06beMa., )l(ecTKOCTb URn HH.llpa paCC'IKTaHa no aTMOc<jlepHOe Jla8ne HK e , BHyT-peHHRR no-

8epxHOCTb nonHpo8aHa. Cnnpanb npe.ocTasnseT co6ol! rna8"Yto KH.llYKTK8HOCTb 8WCOKo-

80ilbTHoro KOHTypa, a ee OljpaMeTpW - rnaBHWl! <jlaKTOp CHK>KeHHSI pe30HaHCHOl! 'laCTOTW 

nocne.oHero, KpoMe Toro, cnllpanb R81IReTcR e.lliiHCT&eHHWM KOHCTpyKTH&HWM sneMeHTOM, 

HecylUHM paCIIOIIO>K9HHbll! BllyTpH KO>Kyxa HCTO'IHHK 6, &eCOM .llO 30 Kr, a e e BHyTpeHHSISI 

IIOIIOCTb - ,e.llHHCT89HHO B03MO_>KHWM nyTeM IIO.llJ!O.lla 91IeKTpH'I9CKHX H JlpyrHX KOMMYHKKa

UHl! K IICTO'IHHKy, CnO>KHWl! KOMIIII9KC Tpe6o&aHHl! K CDHpanH SIBHIICSl npH'IHHOl! TOrO, 'ITO 

npH ee ll3rOTO&IleHHH npHlUIIOCb orpBHH'IHTbCSI .lleCSlTbiO 8HTKaMH CTallbHOl! U91IbHOTSIHYTOl! 

Tpy6w 6 25x 19 MM npH mare 60 MM H Cpe.llHeM JlHaMeTpe OKOIIO 300 MM, Hapy>KHaSI 
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noaepxHoCTb nonaeprHyTa aneKTpH'IeOKOMY Mf.nHeHHIO c nocneny10well aneKTpononHpOBKOll, 

~epXHHll H HH>KHHll BHTKH BbtnOnHeHbl nnOCKKMK, 8 OTOrH,YTble KOHUbl '19p93 B8K,Y,YMHbl9 

ynnOTHeHH!i Bb!B e n e Hbl 38 OC HOB8HKe H BO BH,YTp9HHIO!O nonOCTp HCTO'IHHK8, J18XOn!llll,YIOC!I 

non BTMoccpe pHbi M n aaneHHeM. TaKHM o6paaoM, BHyTpeHHHll KaHan Tpy6bi c npOT!IH,YTbiMH 

TBM K86en!IM U 16 H8XOnHTC!I non 8TMOCcpepHbiM naaneKHeM, 

I:IM9CT9 C K86en!IMH npOT!IK,YT8 TOKK8!1 MenKB!I Tpy6K8, no3BOn!IIOlU8!1 npOn,YB8HH9M 

C>KaToro a o a nyxa a nonocTb HCTO'IKHKB H o6paTHbtM BblsonoM KarpeToro aoanyxa '!epea 

cao6onHbie npocaeTbi cnHpanH cpaaHHTenbHo npocTo opraHHaoaaTb oxna>KneHHe nocneuHell, 

Mo>KE!T aoaHHKH,YTb noTpe6HOCTb B oxna>KneHHH cnHpanH npH nnHTenbHoll paooTe s HOMH

nanbHOM pe>KHMe, TSK K8K BblnensteMB!I B Hell CpenH!I!I MOWHOCTb COCTBBn!leT COTHH B8TT 

.(no KHnOB8TT8), 8 enHHCTBeHHblll nyTb OTBona Tenna H8p,Y>KY '1Elp93 HH>KHHll cpe3 

Tp,YObl M 8 n03cpcp9KTHB9H, 3H8'1HTenbH09 yaenH'I9HH9 '18CTOTbl nOCbinOK OCnO>KH!19T npo6neMy 

oxna>KneHH!I. 

·6 
npH p8C'IeTHOll HHn,YKTKBHOCTH CnHpanH 7•10 rH H 38n8HHOll p930H8HCHOll '18CTOT9 

6"106 
ru Tpe6yeM8!1 BenH'IHH8 3 KBHB8neHTHOl! eMKOCTH, npHB9LteHH8!1 K KOHU8M CnHpanK, 

COCTB Bn!leT 100 ncp, lnBBH,YlO '18CTb 3TOll eMKOCTH COCT8Bn!leT eMKOCTb 3neKTpK'I9C~OrO 

K OH.£l,YKTOp8 5, 38KpbiB8lQ!Uero KCTO'IHHK, H8 BH,YTpeHHIO!O noaepXHOCTb KO>K,YX8 H KpbllUXH 8, 

a M9Hblll,YIO '18CTb - eMKOCTb BHTKOB H8 CTeHKH H Me>Kny COOOll, noaepXHOCTb KOHnyKTOpa 

H Kpbi!UKK TBK>K e nonHpOB8H8, KoHnyKTOp 3Kp8HHpyeT B8K,Y,YMHblll KO>K,YX HCTO'IHHK8 H He

cy!Uell er_o nnHTbl 4 OT MOIUHOrO 81.{ non!! H !IBn!leTC!I BTOpblM 3n9KTponOM ,YCKOp!!IO!Uero 

npoMe>KyTKa d 

BenH'IHHa npoMe>KyTKa Bhi6paHa H3 pacqeTa M&KCHManbHoro 3neKTpH'I9CKoro non!! s 

aaao.pe 150-200 KalcM, 6nHaKoro K peanbHoll npo'IHOCTH 3HB'IHTenbHbiX BBKYYMHbtx npoMe-

-5 -6 
>K ,YTKOB npH n a sneHHH 10 - 10 MM pTyTHOro cTon6a. 0TK8'1Ka nonocTH TpaHccpopMaTopa 

OCylUeCTBn!leTC!I 'l9p93 naTpy60K H8COC8 9 H OTBepcTH!I a KJIWWKtl, 8a K,Y,YMHWtl ynneTHe

HH!I BCeX CO'In9H9HHll BbinOnHeHbl H3 pe3HHbl H Ha pHC,YHK9 H9 nOK838Hbl, 

l:lbJBOn ,YCKOp9HHOrO ny'IK8 HCTO'IHHK8 OC,YlU9CTBn!leTC!I '1ep93 OTBepcTHe B KOHn,YKTOpe 

H naTpy6oK 7 KO>Kyxa. He KO>Kyxe nononHHTenbHO HM910TC!I TBKHe >Ke naTpy6KH - H3Mepu

T9nbllbill 10 H BBona 81.{ MOUlHOCTH - (4, nonpooHee 0 HHX 6y.neT CK838HO HK>Ke. 

Pacc MoTpeHHil!l K OHCTpyKUH!I no cymecTay npencTaBnReT co6olt BblcoxoaonbTHbill LC

KOHTYP c cocpe.noTo'leHHbiMH KHnyKTHBHOCTblO H eMKOCTblO, HecMOTp!i He cno>KHOCTb Haro

ToaneHHR H OTHOCHTenbHO HH3K,Yl0 .llOOpOTHOCTb T8K8 !1 KOHCTI),YKUHR HMe9T cepb93HOe np911My-

IUeCTBO nepen OObeMHbiMH H npyrKMH pe30H8TOp8MH, 38Knl0'11110lU9eCR B 6onee HH3KOII 

pe30H 8 HCHOit '18CTOT9 npH T9X >Ke ra6apHT8X H MOIUHOCTH (eM, pHC, 1 H, H a npHMep/
41 ). 
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CIICTeMa 84 8oa6y>K.aeHIIll 

:fnpo!UeHHall CXeMa KOHTypa TpaHCcPOpMaTopa II COilpli>KeHHblX C HIIM OCH08HblX 

aneKTpll'ieCKIIX uenell 11306pa>KeHa Ha pile . 2. npiiHUIIIlllanbHO 803MO>KHO B036y>K.aaTb 

KOHTYP qepe3 mo6yl0 neTnlO C-811311. npaKTII'ieCKII y.ao6Hee no.aasaTb 84 MO!UHOCTb Henocpe.a

CT8eHHO Ha qa~Tb BIITKOB Cllllpanll (aBTOTpaHc¢opMaTOpHOe 8036y>K.!leHIIe). np11 3TOM He 

Tpe6yeTCll oT.aenbHOll MO!UHOll neTnll , TPY.!lH081liiCbl8aeMoll 8 TecHblll o6beM KO>Kyxa. KoH

CTpyKUIIll KOaKCIIanbHoro n iiTalO!Uero cj)11.aepa 13 , 14 H B80.!lHOrO 1130ITliTOpa 15 llOCTaTO'iHO 

npocTa. 

TeopeTH'ieCKIIe oueHKH no8epxHOCTHblX noTepb 8 cn11pan11 , a TaK>Ke _ 113MepeHIIll axsa-

8MeHTHoro COilpOTH8neHHll noTepb KOHTypa Ha ManoM ypOBHe KOne6aHHll_ .a'alOT 3Ha'ieHIIe 

.!l06pOTHOCTH Q 7QQ + 20%. oonee 8blCOKOrO Ka'ieCTBa OT no.ao6HOl! KOHCTpyKUIIH Tpy.!lHO 

O>KHJl8Tb , B '18CTHOCTH 1 fiOTOMy, "'TO He npOCTO f.ll.OBneTBOpHTb BbiCOKHM Tpe60BBHHSIM 1 

KOTOpble npe.!lbli8ITlllOTCll K 3ITeKTpll'ieCKHM KOHTaKTaM OCHOBaHHe- cnllpanb-KOH.!lYKTOp 

11 T • .a . Cne.ayeT y'<eCTb 6onbmyl0 8enH'iiiHY peaKTII8HblX TOK08 ( Tb!Cli'<H aMnep), a Tax>Ke 

B03MO>KHOCTb 6blCTporO .!leMOHTa>Ka yCTaH08KH .!lllll .!lOCTyna K IICTO'iHHKy • 803MO>KHble 

nyTII n08b!WeHHll .ao6pOTHOCTH - cepe6peHHe nosepXHOCTH CllHpanH II nal!Ka OCHOBHblX 

KOHT8K!IOB. 

n p a 113BeCTHblX Q • 700, V MaKe ~ 10
6 

8 H p • 260 OM Tpe6yeMall MOWHOCTb pac

Ka'iKH cocTasnl!eT 1,5 M8T. YxaaaHHble aHepreTH'iecxKe xapaKTepiiCTIIKII TpaHccj)opMaTopa 

npHBenH K 8b!6opy reHepaTOpHOl! naMnbl ri-1-26 H K03<j><j>HUHeHTa Tpa Hccj) o pMaUHII Hanpli>Ke";" 

Hill! V / Va • Jl , KOTOpOMY COOT8eTCT8yeT llO.!lKITIO'ieHHe cPH.aepa B036y>K.!l e HIIll KO 8TOpo-

MY BHTKy CnllpanH. npiiBe.!leHHOe K cPII.!lepy peaoHaHCHOe COnpOTHBITeHHe KOHTypa, COCTas

lllllOWee OKOITO 200 OM, y.aosrieT80p11TenbHO cornacyeTCll C 8HyTpeHHIIM conpOTII8neHHeM 

naMnbl. l::l8H.!lY Toro, '<TO X0 • - 2rrc/o:J 0 =50 M, a .anHHa cj)H.aepa nopll.aKa o .aHoro MeTpa, 

801lH080e conpOTHBneHHe nocne.aHero He 11rpaeT aaMeTHOl! pOnll . <PII.a e p Bbl6paH HH3KO

OMHblM H3 C006pa>KeHHll MHHHM81lbHblX noTepb 84 Hanpli>KeHIIll, a ero KOHCTpyKTH8Hble 

paaMephl - 113 yCnOBIIll aneKTpll'ieCKOll npO'iHOCTH 880.!lHOrO H30llliTOpa. 

PeaoHaHCHblll aneKTpOHHblll paapll.a
15•61 

npa .aaHHOM C O'ieTa HIIII d II o:J O npHXO.!liiTCll 

Ha 8eCbMa MaiTble aMnnHTy.!lbl II npaKTH'ieCKII He CKa3b!BaeTCll Ha pa3811TIIII HMnynbca 8lf 

Hanpl!>KeHIIll 8 aa3ope ( 8 OTITH'ille OT 6onee 8blCOKO'iaCTOTHblX ClfCTeM) • 3TO ll0380ITIIIT0 -

nocTpOIITb CIICTeMy Ha.ae>KHoro a8ToreHepaTopHoro 8'i soa6y>K.aeHIIll H a o.aHoM Tpll o .ae 

rJ.1-26 (pH C. 21) H 060l!THCb 6ea .aononHIITenbHOrO reHe paTopa npe.!l8 0 36y>K.!leHHll/ 
41 • 

ABT?reHepaTop 8blllOnHeH no cxeMe c o6WHM xaTO.!lOM c Tp a Hccj)o pM a TopHoll o6paTHOll 

CBSI3bl0 C napannenbHblM llHTBHHeM. 

MowHoCTb Ha ceTKY no.aaeTcll c .aononHHTenbHoQ n eTnH CBH3H 18, noMeweHHoll 

8HyTpH OCHOBHOl! cnHpanll. nnowa.ab, M eCTOnono>KeHHe H nOnllpHOCTb BKil lO 'ieHIIll neT nil, 
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8 T 8 K >Ke B 9 /IH'IHH 8 K o p p9KTH py10W 9ll 9 M K OC T H Cak , c n o c o6CTBYIOW9ll YIIY'IW9HH IO <jJOpM bl 

o rH6a10w el!, noll6Hp810T C SI 3 Kcne pHM e HTanbHO. Teope TH'I eC KH e o u e HKH llnR o6n e rq e HHR 

H 8 CTpOI!KH onTHM 8 /IbHOr O p e>K HM8 reH e p8U HH nOM Or 810T M 8 (1 0 BBHlly OTCYTCTBHII H 8 ll9>KHbiX 

CB9ll9 HHH 0 r eoM e Tp11'19CKHX H <jJ830B biX HC K8>K9HHIIX non~ B HH>KHejl '18CTH KO>KYX8 Tp8HC

<jJopM 8 TOp8 H o napaal!THbiX n a p a MeTpax 'cxeMbi. Hanuque BHyTpeuuell neTnJ< CBR3H H llOnon

HHTe n b u o ro •ceTo'luoro• BBOllHoro uaonRTopa 17 ( e M. pHc. I) npellcTaanSieT uaaecTHOe 

H9Yll0 6CTB O • 8 6onee B biCOKO 'I8CTOTHbiX CH C T9M 8X/
4

/ O T H e ro M O>KHO H368BHTbCR, Hcnonb

ay>t c xeMy aaTo r e uepa T o pa c o6 well ceTKOll H 84 paaLienHT e n bH biM llpocceneM no uenu 

u a K a na naMn bl . Jj llBHHOM cnyqae 3TOT aapHBHT TPYllHO peanHaoaaTb Ha-a a rpoM03llKOCTH 

llpo ccenR ( TOK H8K8 n a nopS!llK8 600 8 Mne p). 6onbW9 fiOllXOllHT CX9M8 llBYXKOHTypuoro 

8 BToreHepa T o pa C 383eMneHH9M K8TO.O.OM , JlOfiOnHHTenbHbiM KOne6aTenbHbiM KOHT y p OM 8 

uenH C9TK 8 -K8TOll II H 8 py>K HOI! o6paTHOI! CBSI3bl0 'l9p93 9MK OCTb 8HOll-C9TK8 (ua pKC. 2 

u e n o K a aau bd. T a Koll a apH9HT 8oa6y>Kll9HH>I HCnbiTbt Ban c >t, 11 0 y llOBne T80 pH TenbHbiX pe-

ayn b 'f 8 T OB H 9 ll Bn B8HllY H9YA 8 '1HOrO C O 'I9T8 HH>I nap93HTH biX napa MeTp0 8 n a Mn bi H Tpyll

HOCTH conpR>K9HHII ll8YX peaOH 8 HCHbiX '18CTOT. T 8 KIIM o 6p830M, nHWb 8HyTp9 HHSIII CBII3 b 

B M 8 K 9 THOM 8 8 pH 8 HT9 Tp8 HC<jJ OpM 8 T Op 8 o 6 e cn e 'IH /18 lln>IT9/IbHYIO H 8 ll9>K HYIO p 8601)' 84 

r e u e p a T o p a npu K o nH'IeCTae c 6oe s n o pRllKB 5 % H a MnnHTylle 84 Hanp SI>K e H HH Ya 

Lie n a Mn bt, 6 m ta K o ll K aMnnHTyll e HMnynbca a H OllHOr o MOllyn RTO p a Ea • 

AHollHwll MOllyn>tTO~ 

HB BHO-

CxeMa MOllynHTo pa, nHTaJO wero a u ollHYIO u e nb r e u e p a Topa , - o 6ht'IH8SI c Hcno nb3osa

HHeM OllH Oll HCKYCC TB9HHOll <jJo pMHPY IOW9ll /IHHHH ( B O/IHOB09 COfipOTHB/19HH9 OKano 5 OM) H 

B biXOllHOrO n OBbl W810W9r O Tp8 H CcpOpM8TOp8 ( K 03<jJ<jJHUH 9 HT Tp8HC<jJOpM 8 UHH - 6). rna8H 8 SI 

npH'IHH 8 8B 9 ll9HHSI Tp8 HC<jJOpM 8 TOp8 - He0 6XOllHMOC Tb nonHOr O HC K/110'19HH>I 8 bi C OKOB O/IbT

H biX n OCT OSIHH biX H 8 npSI>K9HHll H3 WK8<jJ8 84 r e u e p 8 T Opa; 3 T O , 8 C B OIO 0'19p9ll .. , >K 9 /18T9 /Ib

H O B CBSI3 H C 60/l bW~M 06'b9 M OM H 8 J18llO'IHbiX I( H3M9pHT9 /IbH biX p860 T 8 84 C HC T9M 9 . 

Tpa Hc<jJo pM a Top RBn>t e TcR OT89TC T8 9 HH biM 3 neMIO ii'I'OM MOllynRTo p a , nepell BIO WHM KB K 

6 o nbWH9 I!M nyn bC Hbl9 H 8 npSI>K 9HHII ( llO 50 KB), T /I K H 60nbWH9 HMDynbCH bl 9 M O WHOCTH 

(ll o 5 MaT). On co6 p a u u a cepll e 'IHHKe II -THna: ceq e HH e OllHOro K e pu a 150x 190MM
2

, 

2 
p 8 3M9p OKH 8 170x65 MM • CeKUIIH nepBH'IHOll ( WI •20, npoao a nELl 2,5) H BTOpH'IHOll 

( W 2 ~ 120, npOB Oll ns.a 1,6) 0 6M OTOK nopOaHy p acnpe ll9/19H bl no 060HM K9pH8M C9pll9'1-

HHK8 . rna8H 8 11 HaOnRUHII M9)1{lly cnO>IMH H 06¥0TK8MH 'T 6yM8>KH8>! /18KOTK8Hb. KaTYWKH 

nOllBBpruyTbl B 8 KYYMH Oll cywKe C n o cnellyiO Well MHOrOKp8THOll nponHTKOll M 8 Cn>IHbiM 

n B K OM H C yWKOll npH B biC OK Oll T 9 MnepaType. LlnR o 6ecne'!9HH>! a neKTpH'IBCI<DA npO'IHOCTH 

8 b iC OKOBOnbTH blX BBOll08 If OXn8>Kll9HH>I 06MOTOK npH llnHT9 /IbHOll p860T9 Tp8HCcpopM8TOp 

n OM9W9H 8 M BCn>!H blll KO>Kyx, ra6aplt'Tbl KO>K yxa 500 X 500 X 400 MMa , DOni! bill sec; Tp8HC

<jJOpM 8 T Op 8 OKOnO 200 Kr. nepell HB'IB n OM 3 KCnnyaT8UHH Tp8HC<jJOpM8TOp KCn biTbi88JtC>I H8 
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!lnHT911bHYIO pa6oTy B npeae11bHOM pe)I(HMe (8KTHBH8!1 H8rpy3K8 2!)0 OM, 8M1111HTyaa BbiXO!l-

HOro HM11Y11bC8 33 KB) H XOpOWO Bbl!lep)l(811 HC11blT8HHe. npH !l11HTe11bHOCTH HM11Y11bC8 OKO-

110 300 MKCeK cnaa He npeBbiW811 10%, a !l11HTe11bHOCTb cppoHTOB - 30 MKCBK. B npouecce 

IJ11HTe11bHOl! 3KC1111Y8T8UHH CHCTeMbl CO CTOpOHbl Tp8HCcpOpM8TOpB OTK830B H9 6bl110. 

H K&'lecTae KOMMYTHPYIOWero a11eMeHT8 a Moay11HTope HCn011b3oaaHa napa napa1111911b-

HO coeaHH9HHbiX BO!lOpO!lHI,lX THpaTpOHOB Trvll- 700/25. nQIJ.)I(Hr THpaTpOHOB c HY)I(HblM 

nepHO!lOM (eM. pHCo 3) ocyweCTB11!19TC!I CHHXpOHH3Hpy10WHM ycTpOl!CTBOM, np91lCTBB11!110lliHM 

Co6oll npOCTOll pe118KC8TOp HB OCHOBe HeOHOBOl! 118M11bl H pe11e. 3Bp!l!lKB HCKYCCTBeHHOl! 11HHHH 

MO!lY11!1TOp8 11pOH3BO!lHTC!I OT Bbinp!!MHTe11!1 CO CT86H11H3HpOB8HHblM noporOM, KOTOpblll MO>K

HO pety11HpOB8Tb OT 8 !lO 12 KB. CxeMB Bbinp!!MHTe1111 He 'lyBCTBHTe11bH8 K KOpOTKHM 38Mbi

KBHH!IM H 6o11ee 110!lp06HO 011HC8H8 B 
171 

CxeMa H3MeoeHHII 

0CHOBH811 H3M9pHTe11bHBII l::ll.J: CHCTeM8 !lOJ1)1(HB Bbin011HIITb !lB9 r118BHble cpyHKUHH! 

I. J.1 3MepeHH e c Bbi XO!lO M Ha CTpen o '!H biR np116op yc:ra HOBHBweRc!l BMnnHTy!lbi HY: 

H8 llp!!>KeHH!I B 3830pe. 

2. BHaya11bHbill KOHTpo nb cpaabi H ¢ o pMbl KpHaoR BY: H a np!I>KeHK!I a aaaope • 

.Ll1111 peweHH!I nepaol! 38!l8'1H B yCKOpHTe11bHOl! TeXHHK9 HC11011b3yeTCII, KBK np8BH110 0 

11KK0Bbll! 8011bTM9Tp, C09!lKH9 HHblll C K811H6pOB8HHOll K3MepHTe11bHOll neT11ell, 110MelU9HHOI! 

BHYTPH H11H a6nH3H pe30HBTopa
14

•
81

• OaH&Ko a1111 peweHll!l BTopoA 38!l8'lH neT11!1 He no.o.

XO!lHT • .Lla>Ke 9C11K 110MeCTHTb ee Henocpe!lCTBeHHO B p860'1Hll 3830p, TO MrHOBeHH09 H8-

np!!>K9HH9 HB neTne He 6yaeT TO'lHO 110BT0p!!Tb HB11p!!>KeHHe B 3830p9 B CH11y 38BHCHMOCTH 

oT p!!!l& TPY!lHOY'lHTbiB89MbiX· cpaKTopoa. EcnH >Ke neT11!1 H3 aa3opa abiROCKTC!I, a a asH

HOM C11Y'I89 110MeweHHe ee B 3830p H9B03MOlKHO BC11e!lCTBH9 6011bWKX H811p!1)1(9HHOCTell 

11011!1, TO B11H!IHH9 3THX tPBKTOpOB ycyry611ReTCII. 0TMe'leHHble 06CTORT911bCTB8 110C11y>KH11K 

OCHOB8H~9M QnH HCnOnb30B8HHR 9MKOCTHOrO aaTqHK8 8 KSqecTBe OCHOBHOrO K3MSpKT9nR. 

KoHCTPYKTKBHO a&T'IHK npeacTaanReT co6oR oaanbHoe Teno apaweHHR 10 c npoaoaH

weA H XOpOWO 11011HpOB8HHOl! noaepXHOCTbiO, 110M9W9HH09 B naTpy6Ke KO>KYXB H H30ni1pOBBH-

Hoe cnoeM !lH3119KTpHKa ( n11eHKB 12 113 <jrroponnacTa) OT cTeHoK H cpnaHua II naTpy6Ka. 

BbiBO!l WTblp!l aBT'IHKB Hapy>Ky ocpopMneH a aHae aaKyyMHo-nnoTHoro KOBKCH811biloro paa'be

MB. 3119KTpH'IeCKH !lBT'lHK npe!lCT8BJ1ReT C060ll eMKOCTHbll! !le11HTe11 .b (eM. pHC. 2) C 
# 

B9CbMB 6011bWKM K03cpcpHUKeHTOM aeneHII!I. 0.D.HO 11119'10 .D.enKTenR o6pa30B8HO 9MKOCTbiO 

C 1 Me>K.D.y oa&11bHbiM TopuoM .D.BT'lKKa 11 Hapy>KHoR noaepxHoCTbiO KOH.D.YKTopa. BTopoe 

1111e'lO .D.91111Te11!1 o6p830B8HO eMKOCTbiO C~ 60KOBOR H 38.D.H9ll noaepXHOCTell .D.3T'IHK8 H8 

CTBHKH 118Tpy6K8 II cp118HU8, 8Topoe 1111e'IO MO)I(eT 6biTb p9811b30B8HO llO.D.K1110'l8Hlf9M K BblBO

.D.Y JJ.8T'lHK8 Hapy>KHOro KOH.D.8HC8TOpa. 8HyTpeHHIIA 8MKOCTb npe.D.110'lTHTe11bH89 UO !lBYM 
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UpH'IHHaM: a) HCKnJO'!aiOTCH BblCOKOBOnbTHble npo60H B H3MepHTenbHblX uensx npH B03MO>K

HOM 06pb!Be Hapy>KHOl! eMKOCTH; 6) CHH>KaeTCH BnHRHHe HaBO!lOK ~ H3MepHTenbHOI! uenH, 

OnecaHHbii! aaT'IHK nHweH HeaocTaTKOB neTnH: oH MO>KeT 6biTb noMell.leH Henocpea

CTBeHHO e aaoope. Ha H3MepHTenbHbiii xa6enb B aanee e H3MepHTenbHOe ycTpOI!CTBO nepe-

aaeTCI! Hanps>KeHIIe v2. v (npH P"bC2 » 1, PWoCH << 1 ), O!lH03HaqHO 
1 +:Ct/C2 

onpeaenseMoe HaMepseMbiM HanpH>KeHHeM V H KO<'~<j:l<j:>HuHeHTOM aeneHHH, nocne:aHHI! 

MO>KHO onpeaenHTb p!\C'IeTHbl M llnH 9KCnepHMeHTanbHhlM nyTeM, 

HOWeHHH cny>KaT OCHOBaHHeM anH Bb!60pa C t , C 2 , p , CH • 

npHBeaeHHble Bb!We COOT"" 

Sbrxoauoe uanpR>KeHHe aaT'IHKa qepea cornacoeaHHbill Ka6enb noaaeTCR Ha nHKOBbill 

aeyxTaKTHbill aeTeKTop c BbixoaoM ua eonbTMeTp :'lneKTpocTaTH'Iecxoll cHcTeMbi C-95. 

noxa 38HHH BOnbTMeTpa nponopUHOHanbHbl aMnnHTY ae v • Ocullnnorpa<j:>R'!eCKOe Ha6nJO!le

HHe V2 OCy WeCTBnHeTCI! Henocpe!lCTBeHHO Ha Bb!XO!lHOM KOHUe COe!lHHHTenbHO!'O Ka6enR, 

nepHO!lH'IeCK Rll c6pOC UOKaaaHHll BOnbTMeTpa nepea K8>K!lb!M CneayJOlUHM TaKTOM ocy-

W9CTB1ISI9TCSI KOHTBKT~MH pene, CBSI38HHOrO C 

lUKe auarpaMMhi npHeeaeHbi ua pHc, 3. 

ycTpol!cTeoM CHHxpouuaauHH , CooTeeTcTey~ 

Vfaonl!UHS! KOHTaKTOB pene, p8BHO K8K H BCeX uenel! , CBR3aHHblX C UOTeHUHanbHb!M 

axoaoM C-95, aon>Kua o6naaaTb Manoll yTe;rxol!, Ko:'l<j:l<j:>HuHeHT nepeaa;rH ecero H3Melm-

T91IbHOrO Tp8KT8 OT 9MKOCTH C t , 38.0;810Ul9A TOK .ll91IHT91ISI 1 .0.0 WK81lbl H3M9pHT91ISI 

UOJlJlaeTCH pac 'ieTy nerqe, '!eM npu Hcnonb3oeaHHH neTnH. Oauaxo nonHOCTbiO ao~epHTb 

noKaaaHHHM npH6o pa MO>KHO nHWb nocne 9KCnepHMeHTanbHOl! KMH6poexu. B MaKeTHOM 

B8pHaHTe pe30H 8 HCHOI'O TpaHC<j:>OpMaTopa KO<'I<j:l<j:>HUHeHT nepeJ:la'iH COCT8BHn !700~5%, 

EMKO.CTHbill HaMepHTenb He nHweH ueaocTaTKOB, TaK, oa qye~TBHTeneH K nocTORH-

Holt cocTaenHJO!llell H TpeiiyeT npHMeHeHHll aeyxnonynepHO!lHOro aeTeKTopa. Vlcn o nb30B8HHe 

ero B KOHCTpyKUHH, UOK83aHHOII Ha pHC,l, !'Jle WHpHHa aaaopa (a, CneJlOBaTenbHO, H senH'IHHB C
1
' ) 

>KeCTXO He <j:>HKCHpOB8HB 0 qpeeBTO UOHBneHHeM norpeWHOCTH • CMe!UeHHll• BepTHKanbHOl! OCH 

KOH!lYKTOpa OTHOCHTenbHO OCH KO>Kyxa, 3Ty norpewHOCTb MO>KHO CKOMUeHCHpOBaTb, UpHMe

Hllll !lH<j:l<j:lepeHUHBnbHOe BKnJO'ieHHe HeCKOnbKHX OJ:lHHBKOBhlX !lHBMeTpMbHO pacnonO>KeHHb!X 

!lBT'IHKOQ,, 

3KcnepHM9HTB1IbHbJe pe3Y1IbTBThJ. HbiBOAbi 

H a pH c. 3-5 npHseneHbi J:lHB!'pBMMbl H OCUHnnorpBMMhl, OTpB>KBIO!UHe pa6oTy pe-

aouaHcnoro Tpauc<j:lopMBTopa H KOMnnexca ycTpol!cTB c HHM CBli3BHHhiX, B xpynHOM MacwTa-

6e (pHC, 3) UOKB38Hbl T8KTbl pa60Tbl reHepaTOpa aanycKa (auarpBMMB Cpa6BTb!BBHHl! pene 

C6poca UOKa3BHHJI, H3MeHeHHe 3Bpll!l8 eMKOCTH <j:lopMHPYIOUlel! nHHHH ( Llnll ? B3nH'!Hb!X 
I , . 

nopOI'OB 3Bpll!lKH), UOK83BHHI! ilHKOBOI'O BDnbTMeTpa, 8 cpeaneM MBCWTa6e UOKa3aHbl 

UOCTOHHH8ll COCTBBnliiOUIBll aHOJ3.HOI'O HBUpli>KeHHll UpH pB30MKHYTOl! H 3BMKHyTOl! o6pBTHOl! 
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CB113K renepaTopa (puc. 4a, 11 6), a TaK>Ke HMnynbC B'i nanp!I>K9HHII .QaT'IRKa npu xonoc

TOM XO.!l9 ( pHC, 4-B) H UpR )'CKOp9HHU TOKa !()() a (puc, 4-r), 8 pa3B9pH)'TOM MaCwTa6e 

noKa3aHbl ocuunnorpaMMbl B'i nanpii>K&H!fll .QaT'IHKa np11 xopocTOM xo.!le pe3onancnoro Tpan

c¢opMaTopa (pRe, 5-a) H UpH )'CKOp9HHH TOKa OKO:IlO 100 aMnep (pUC, 5-6), AMU:IlUTy.Qa 

B'i nanpH>KeHKII a 3a3ope .!l:llll ocunnnorpaMM cocTaB:nii&T 600 KB, 

MaKeT pe3onancnoro Tpanc¢opMaTopa, .3anpoeKTKpoeaHHi!fll na MaKCKManbHoe nanpll-

,li<9HK9 I MB npu MaKCKMB.1bnOll '!aCTOTe DOBTOpeHHSI I ru 3anywen II na<SopaTOpUH Bb!CO-

KUX 9Heprull B SIHBBpe 1963 r, Tpanc<tJopMBTOp .!lOCTBTO'IHO KOMU8KT9H 1 Hl\.!l9>K9H H H9UpH

XOT:IlUB B 9KCU:Il)'BTBUUU, Hau6onee C:llO>KHblMU MOM9HTBMH IIpH ero H8:118llK9 <lbinH! 

a) o6eCU9'19UU9 npaBU:IlbHOll ¢a3UpOBKU HBDpR>K9HUSI 06paTHOil CBS13U U ODTUMB:IlbHOrO 

pe>Kl!MB caMOB036)'>K.!l9HUR renepaTopaj 

6) o6ecne'lenue 9:119KTpU'IacKoll npo'IHOcTu TpaKTa nepe.!la'IH B'i MownocTu oT ano.Qa 

B) 069CU9'19HU9 K8'19CTB8 UOB9pXHOCTell U 9:119KTpU'I9CKOil UpO'IHOCTH pa60'!&ro 3830p8, 

B MBKaTe y.!lanocb no.QHIITb nanpR>K&HHe .!lO 800 KB, npH'I&M rnaeH&IMH npenRTCTIIHli

MH ero .!lB:Ilbllellwero U0Bb!Ul9HHSI SIBH:IlHCb HM9HHO U:ll0X09 K8'19.CTBO OOBapXHOCTH MIOMHHH~ 

BOrO KOH.!l)'KTOpa (Bbl60p anJOMHfiHR 0<5)'C:IlOB:Il9H OTHOCHT9:1lbHOll UpOCTOTOil T9XHO:IlOrHH 

aaroToeneHHll), TPY.!lHOCTb o6ecne'!eHUII CHMMaTpHH 3B3opa npH 'IBCTblX pa36opKax H c6opKax 

KO>K)'X8 H HCTO'IHHKa, H9COBepW!1HCTBO KOHCTpyKUHII ¢H.Qepa, Hy>KHO OTM9THTb II TO, 'ITO 

npuae.Qennall panee 8enH'IHHa .!l06poTHOCTH c Te'leHH&M epeM&HH 3BM&THO na.QaaT (.!lo nony

Topa pa3) 3a C'I&T OKHcneHIIR M&.Qnoro noKpblTHII cnupanu, TaK, ypoeenb 800 KB nony'leH 

UpR 9MKOCTH :llHHHU 40 MKcjl, 38pR.!lHOM HaUpR>K9HUU 9 KB, HMU)':IlbCHOll MOUlHOCTH, CHHM89MOil 

c Tpauc¢opMaTopa, oKono 4 MeT BMecTo. O>KH.QaeMblX 2,5-3 MeT • 0.Qnoll H3 npu'IUH nepe

pacxo.Qa MOWKOCTB MO>K9T T8Klt<9 C:ll)'>KHTb HaOUTHMB:Ilbllall cjla3HpOBK8 KOHTypa 8BTOre He pa

TOpa, npHBO.!lRUl8SI K 'lp93M9pKO 60:IlbWHM UOT9pRM B C9TO'IHOil U9UH naMUbl, 

B 38KnJO'Ienue aBTOpbl 6naro.o.apRT M,4>. Bacunwaa u 3,c;>. MaTeeeaa 38 6onbW)'JO 

pa6oTy, npo,o.enBHH)'IO UpH MOHTa>Ke U H8:118.!lK9 )'CT8HOBKJI, 

I. M.A. 6a6UKOB u .o.p. TexHHKa Bb!COKUX nanpR>Kenull. r31-1, !963 r. 

2; n.B. M&ICOBCKUll, B.H. PyKBBUWHUKOB. YcKopenue UO:IlO>KHT9:1lbllblX H OTpHUBT9:1lbllblX 

uouon noneM nepeM&HHoro TOKa BblCOKoll '!aCTOTbl, AAH, cepUR A, 53, 1922 r. 

3, D.H.Sloan. A Radlatrequency High Voltage Generator, Phys, Rev,, v,4 7, N 6<!, 
1935. 
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4. A. M. rnaaoe. O.nHHO'fHbll! peaoHaTop-ycKOpHTBnb npOTOHOB .llO 3HeprHH O.llHH M3B, 
ilHa:: <lpTauHSI OHHH, 1963 r. 
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