
OB'bELlHHEHHbl .1-1 
HHCTHTYT 
HLlEPHbiX 

HCCnELIOBAHH.I-1 

Lly6Ha 

•• 
i ... 
I 

a 
I 
I 

i 
~ 

13 . 3042 

J1. MaHQa, B.A. 3eJieHoB, JI.K. Jle6e~esa , 

M.A. llJihillleBcKHH 

tt66 

100 MrU llEPEC'JETHAH ,L(EKA,ZJ.A 

HA TYHHEJibHbiX m-tO,aAX 
C J1H,al1KAUJ1EA 



13 • 3042 

J1. Ma.HI~a, B.A. 3eJieHoB, JI.K. Jle6e,lleBa, 

M.A. nJiblWeBCKHH 

100 MrU nEPECqETHAH ,li;EKA,ZJ;A 

HA TYHHEJibHLIX ,li;J10,li;AX 
C J1H,n;J1KAUJ1EA . 

~llllp.un:eJio B fiTS 



B CB1!3H C HOBbiW9Hii9M ObiCTpOAeiicTBIHI BXOAIIbiX OllOKOB, exaM COBnaneHilll 

H L!HCKPHMHHaTOpOB B annapaT)'l>9 1 npnMaHI!SMOll B 9KCH9PHM9HTaX l!A9PHOli dm-

3HKH, nosmnnacb noTpe6nocTh C03A8Tb ObiCTpb!il nepec'!aTHbiH npn6op, KOTOpbifi co

OTBaTCTBOBan Obi 9TiiM cKopocTSIM. C noSIBneHneM ObiCTpbiX TpaH3HCTOpOB n Tya

nenbHbiX AHOAOB OKa3ailOCh B03MO)i{Hb!M peiiiiiTh STY 3aAa'!y. Ebma pa3pa6oTaHa 

nepec'!eTJiaSI neKana Ha TyHaenhHbiX nnonax n TpaH3HCTopax c nannKauneil, no

cTpoeJIHaSI no cHcTeMe 1-2-4-8 co cKopocThiO cqeTa 100 Mru. TaKaS! neKana Mo-

lKaT paOOTaTb COBMSCTHO C nepeC'!STJibiM npiiOOpOM 0 KOTOpbill mnpOKO ncnollh-

3yeTcSI B nacToSimee npeMI! B tPH3n'!eCKIIX nccnenonaHnSIX B OH5U1. EnoK-cxeMa 

neKaAbi npnaeneHa na pnc. 1. 

OcJionoil neKaAbi SIBnSieTcSI 6nJiapnaSI gqellKa aa nnyx TynnenbHbiX nnonax. 

Taxmx SI'!eeK B neKane ncero qaTbipe. npHHSITaSI cxeM'b. 6naapnoil-SI'!eilKn o6na

naeT 6onblliHM 6biCTponeilcTBHeM, 3anycKaeTCSI onaonongpHbiM HMnynbcoM n yno6aa 

nnR KacKannpoaaanSI. Oco6eHHOCThlO nocTpoe!mSI neKaAbi S!BilSiaTcSI cnoco6 CBS13II 

MalKLIY SI'!eiiKaMn n cxeMa KillO'!eil, naromnx B03MO*HOCTh npeo6pa3onaHnR nnon'!

aoro Kona n necSITH'!Hbiil. Cnll3b Ma*AY gqellKaMn ocymecTBnSieTCSI npn noMomn 

nepexonnoro Tpan3ncTopa Tnna n - p - n B Ka'!eCTBe ycnnnTenSI II nnaepTopa IIM

nynbCOB. ¢pOHTbl CKa'!KOB Hanpg)Kalllll! C SI'!SllKH AIIcPcP9p9HUilpylOTCSI MallOll 9MKO

CTblO n BXOAilbiM conpOT11Bll91lll9M Tpnona. npo.nnqi!jlepeHUilpOB81lllbi9 HMHYllbCbi 1 

KOTOpbxe Tpnon ycnnnnaeT n nnnepTnpyeT, nocTynaroT aa cnenyromyro gqeilKy. 3a

nycK gqeeK qepe3 nono6!lbie ycnmiTenn-nnnepTOpbi yMeHblllaeT narpyaKy Ha gqeilKy, 

ynennqnnaeT ee. ObiCTpOASHCTBllS • nepeC'!ST c .ABOliHil'IHOI'O KQAa a a 

npn HOMOWH !IBYX KlllO'!Sli n nononaHTenbnoro 
ll.9CSITH'!Ilblll npOH3BOAHTCSI 

ycnnnTenSI. nocne npnxona 8 nMnynbcon aa '!STBepTylO gqefiKy gqell:Ka. nepe6pa

cbmaeTCll, nepBblll KlllO'! 38Kpb!B89T nepBblll yCHllllT9llb 1 B TO Bp9MSI KaK BTOpOH 
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KnJO'I OTKphlB8eT 'IeTBepTblil yCU/IIITe/lb, ./leCSIT_hlil IIMIIYIIbC c6p8CbiBaeT nepnyro SI'Ieii:-

Ky, npOXOlliiT llpS!MO 'Iepea qeTnepTblll YCIIIII!Te/lb 11 c6paChinaeT 'IeTnepTyro SI'Ieii:Ky, 

8TO 3l!8'IIIT, 'ITO IIOC/Ie ):leCSITOI'O liMIIYIIbCa AeK8A8 H8XOAIITCS! B nepnOH8'1811bHOM 

COCTOS!HIIll, 

B cxeMe 6blilll npnMeHeHhi TyHHe/lbllhle AIIOAhl na 5 Ma 113 apceHIIAa 

I'8/lilll Sl C M8ilhiMII eMKOCTSIMII II p - n - p II n - p - n Tp8H31lCTOpbl C I'p8l!li'IHh1Mil 

'IacToTaMu IIOPS!AKa 700 Mrn. 

ilpiiHUIIIIIlailbH8SI CXeMa llepec'IeTHOll AeK8Ahl IIPI!BeAeHa Ha pnc. 2. l1MIIYilb'Cbl * 

rronolKuTenbaoii: IIOnnpHOCTI! IIOCTyllaiOT na nxoAnoil ycununaronun1 KacKaA, ocymecT

nneHHhiil na n -p -n TpanancTope T 
1

• OTpnnaTe/lbllhie l!MIIYIIbChi c KonneKTopa T 
1 

11ocTy11aroT qepea nellb C 3R 7 na Tynuenb!Ihiil AIIOA 11
1

, KOTOpbiii: cpopMupyeT IIM

rrynbChi 110 8MII/IIITyAe ll Alll!Te/lbllOCTII, C TyHHeilbi!OI'O AIIOA8 IIMIIYIIbCbl IIOCTYII810T 

Ha nepByiO .SI'IeiiKy, KOTOp8S! nepe6paCbiBaeTCS! C K8lKAbiM llpiiXOAliiiiiiM IIMIIYIIbCOM, 

ilepnOH8'18/Ib!IO SI'IellKII H8XOASITCSI B T8KOM COCTOS!Hllll, 'ITO y BCeX nepxHIIe TYH-

He/lbllble AIIOAhl HaXOASITCSI B 110/IOlKeHIIll Bb!COKOI'O l!allpS!lKeHIISI, B TO npeMSI K8K 

HlllKHIIe - B 110/IOlKeHIIII Hi13KOI'O HallpS!lKeJIIISI. ilocne np11XOA8 nepBOI'O IIMIIYIIbCa 

nepBaSI SI'IellK8 11epe6paCbiBaeTCSI ll TyHI!e/lbHble AIIOllbl HaXOASITCl! B llpOTIIBOIIOIIOlK

HOM COCTOS!IIIIII, BTopoli IIMIIYIIbC llepe6paChiBaeT TyHHe/lbHble lliiOJlhl B llepBOH8'1811b

HOe COCTOSIHHe; llpH'IeM ua HlllKHeM TJl (Jl3 )· o6paayeTCl! 110/IOliHITe/lbllblll CKa'IOK 

uallpSilKeHIIH. 3ToT CKa'Ioil: llll¢cpepeHIIIIPYeTcn RC ueno'IKOii:, r}le C - llepeXOJl-

nan eMKOCTb, R- BXOJlHOe collpOTIInileHIIe TpiiO}la. TpHOil T 
2 

IIOIIOlKIITeilbHbiil nM

IIYilbC YCIIIIIIB8eT II lll!nepTHpyeT, T8K 'ITO Ha BTOpyro SI'IellKY IIOCTyllaeT KOpOTKIIil 

OTpl!UaTe/lbllb!li: IIMIIyllbc }lOCTaTO'IHOll aMIIIIIITYilbi, 8TopaSI gqei!Ka pa6oTaeT T8KIIM 

CIIOC060M, K8K II llepnan, TOIIbKO ua nee 11p11XOJlSIT ill!IIIb 2,4,6,8 IIMIIY/IbCb!, Ha 

TpeTbiO SI'IeiiKy IIOCTYII810T 4 II 8 IIMIIyllbCbl, C TpeTbeil SI'IellKII 'Iepea TPIIOA T 
4 

IIOCTyrraeT l!a. 'IeTnepTyiO SI'IeiiKy TO/IbKO K8lKJlblll 8 IIMIIyilbC. JleCS!Tblll IIMIIYIIbC 

nocTynaeT 11psrMo 'Iepea TpanallcTop T 
7 

ua qeTnepTyro nqeilxy, c6paChiBaeT ee, u 

}leKa}la B03BpaJIIaeTCS! B rrepBOH8'18/IbHOe COCTOS!Hlle, 

Ycnon11e llpaBIIilbi!Oil pa6oThi cxeMbi n KaqecTne JleKallbi cne}lyromee: n cny

qae, KOI'Ila 'IeTnepTan SI'IeiiKa naXOJlHTCSI n nonolKeHnll '0", AOIIlKeH 6biTb OTKpbiT 

TpaH311CTop T 
2 

11 3aKpbiT TpaiiancTop T T B ,cnyqae~ KOI'Jla 'IeTnepTaSI SI'Iei'lKa na

XOiliiTCSI n nonolKeHIIII "1', JlO/Illcen 6biTb aaKpbiT TpaH311CTop T 
2 

II OTKpbiT Tpan-

3IICTop TT 

4 

:l:' ' . 

' 

J 
~ 

3To ycnonne Bblllonaeuo cnellyiOIIIIIM o6oaaoM. HarionlKe1111e co coenneJi: 

TO'IKII qeTnepTOil SI'IellKII IIOA89TCSI H8 6a3b! ABYX Tp8H3l!CTOpOB (T 
6 

II T 
8

) TaK 

H83biB8eMb!X K/IIO'Ieil 'Iepe3 COIIpOTIIB/IeHHS! R &4 II R77 • B 9MJITTepe T 
6 

co-

npoTnnneHIIH li! 63 , R 
85 

, R && , R 
67 

11 onopHbiil llJIOil .n
11 

ocyl!!eCTBIIHIOT Jl9ili!Te/lb 

nanpS!lKeaun, OT KOToporo mrTaeTcn 6aaa TpanancTopa T 
2

• B cnyqae, KOr}la 'IeTnep

Tan l!'IeiiKa H8XOJli!TCll n 110/IOlKeHllll '0", T,e, Ha lllllKHeM TyH!Ie/lbHOM AIIOAe Jl
9

, 

nMeeTcn nanpnlKeane -0,12 n, K/110'1 T 
6 

aaKphiT n n 6aae T 
2 

nonnnneTcn Hallpsr

llcenne +0,28 n. TpaH311CTop T 
2 

OTKPhiT, 11 npiiXOilllllllle n ero 6aay IIMIIYilbCbi c nep

noii: gqeii:rm yCIIIII!naiOTCSI ll nepell810TCSI no nTOpyro SI'!eiiKy, 

B KonneKTope nToporo KIIIO'Ia T
8 

aaXOilSITCSI conpOTHnneullsr R
72 

, R
73

, R
74

, 

li! 75 , R7& n onopnhre JliiOJlbi .n
12 

H .n
13 

, o6paayromue }lennTe:'b narrpnlKeansr, OT 

KOToporo IIIITaeTcsr 6aaa TpauancTopa T 
7

• B TO npeMn, KOrAa n 6aay K/110'1~ T 
8 

no}laeTCSI nanpnlKeHIIe -0,12n, TpaH311CTOp aaKpbiBaeTcn 11 n ero xonneKTOpe nonn

nneTcn nanpS!lKeHIIe -2n. B TO'!Ke MelKJlY R 73 11 R 
74 

uanpsrlKea11e panno 0, TaK 

'ITO Tp8H31ICT0p T 
7 

3aKpb!T II IIMIIYIIbCbl, IIOCTYII81011IIIe ua' STOT TpaH3HCTop, He IIOJl

XOJlliT, 

B cnyqae, KOI'Jl8 "!eTBepTaS! S!"!eiiKa BOCbMhiM IIMIIYIIbCOM nepe6paCb!B8eTCSI, 

uanpnlKeune na HlllKHeM TyanenbHOM AIIOAe CTaHOBIITCSI -0,7 n. 3To nallpnlKenue 

noAaeTcsr n 6aahl TpauancTopon T
6 

u T
8

, KOTOpbie oTKpO!OTCn. Ha-aa TOKOB, 

npoTeKaromiix qepea TpanaucTopbi T 
6 

II T 
8

, uallpnlKeune n 6aaax TpauaiicTopon 

T 
2 

II T 7 II3MenneTcn. ilaAeHIIe nanpsrlKeunn ua R &5 Bhi30neT n 6aae T .2. nonnneune no

Teaunana 0 n. 3To aaa'IIIT, "'TO TpanancTop · T 
2 

aaxpoeTcn. naAeaHe uanpn:JKeaHn 

na conpoTHBneHIIII R 76 nhi3oneT llpeo6naAanue nnroconoro nanpnlKeann n 6aae 

TpaH3IICTopa T 
7

, KOTOpb!H OTKpOeTCSI ll yCIIIIIIT AeCS!TbiJl IIMIIYIIbC, IIOCTYIIHBIIIIIH 

C nepnoi! SI'IellKII. 3TOT IIMIIyilbC cfipOCIIT "'eTBepTyro SI'IeiiKy B nepBOHa'Ia/lbHOe CO

CTOliHIIe, II nee IIOBTOpiiTCS! np11 ClleJlyiOIIIIIX AeCSITll IIMIIYIIbCaX. 

l1HAllK8UllSI fihl/18 OCyllleCTB/IeHa IIP:II IIOMOIIIll ABYX HII3KO'I8CTOTHhiX Tp8H3ll-

CTopon, BKIIIO'IeHHbiX B Ka'IecTne YCll/IUTeneil IIOCTOSIHHOI'O TOKa, II KOMMyTaTOPH1>1X 

TenecpOHHh!X 118MIIO"!eK H8K8/IllB8HHS! Ha HallpS!lKeUne 24 B II TOK 35 Ma, KOTOpbie 

BKIIIO'!eHbi B KOII/19KTOp BTOporo Tp8H3llCTOpa. '4T06bi He aarpylK8Tb SI'IeiiKy, 6a3a 

11epnoro TpanancTopa IIOAKIIIO'IeH~ K nell n TO'!Ke MelKAy collpoTnnneuuSIMII qepea 

COIIpOTI!B/19Hli9 820 OM, 

npu IICIIbiT8Hllli A9K8Ahi llCIIO/Ib30na/IUCb reaepaTop KOpOTKIIX IIMIIYIIbCOB, '18-

CTOTY IIOnTOpeHUSI KOTOpb!X MOlKHO MeHS!Tb OT 10 AO 100 Mrn, II CKOpOCTHOii OC-
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UHnnorpa¢ C qyBCTBHTCUbHOCTbiD 50 MBfCM H C pa3BCpTKon 5 HCeK/CM. Ha PHC.3-8 

rrpHBC):ICHbl HCKOTOpb!C xapaKTpH3yromHe pa6oTy ):ICKll):lbl <!JoTOrpaqJHH HMITYUbCOB, CHSI-· 

TbiX B pa3nii'UibiX TQqKaX CXQMbl rrpn: 'lliCTOTe riOBTOpeHHS! BXO!IHbiX IU,UIYllbCOB 

40 Mru. 

BbiXO!IHbie nMrryni>cbi npn pa6oTe AeKaAhi n:a 'laCTOTe noaTopenns 96 Mrn no

Ka3aHhi na pnc. 9. KoncTpyKTHBHO AeKana BbmonHeHa Ha rrnaTe H3 ¢oni>rnpoaaanoro 

C OAHOn CTOpOHbl CTCKUOTCKCTOUHT8 pa3MepaMI'I 21Qx95 MM. 

.Llae AeKaAbi pa6oTann B Te'leHne ABYX MCCl!IleB napannenbHO na Bhixone nano

ceKynAnon annapaTyphi, AencTayromen OT BCToqnBKa pannoaKTHBHoro H3nyqennSI Co 60 
• 

.LleKarthl pa60Tann HaAemHo. 

B 3aKnroqenHe aaTopbi 6naroAapsrr H.<l>. EynaHoaa n A.A. ProMHHa sa aKTHBHoe 

yqacTBe B pa60Te. 
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2. IO.H. /1.eHHCOB, B.M. na'JHHOB, B.H. IlpHIIHIIKO. BbiCTponeiiCTBYIOII(He aepecqeTHbie 
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Pac, 7. <l>opMa HMJJyllbcoB B aMHTTepe xmo'Ja T
6 

(TO'IKS· .Ll). 
100 acex/cM; 0,25 BICM, 

Pac. a. HMJJyllbCbl 118. BbiX OAe A9K8Abl ( TO'JKa Ej. 
100 IICeKICMj 2,5 B/CM , 

J,. 

P11c,·9, HMJJyllbCbl Ha BbiXOAe AGKSAbi·(TO'JKa E) 50 IICeKICM;2,5 BlcM npH 'JSCTOTe 

IIOBTOpemUI BXOAIII>IX HMJJynbCOB 116 Mrn, 
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