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Beeoeuue· 

EonhWOH HHTepec, noBBHBWHHCB B nocne~uee apeMB 

~ THpHCTOpaM, 06'bBCHBeTCB B03MO:>KHOCTBMHCXeM, B KOTO

pbiX THpHCTOpbl HCllOni>3YIOTCB B Ka'leCTBe KOMMyTaTOpOB. 

Manhie y~enhHhie ra6apHThi, acchMa· BbiCoKoe npBMoe 

H o6paTHOC HanpB:>KeHHe, 60nblllHC HMnynhCHbiC TOKH H 6om.

IUOH cpoK cny:>K6hi - ace 3TH Ka'lcCTBa THpHcTopoa.no'3aonH

IOT. peanu3oBaTh cxeMhl reuepa"Iopoa MOI.l.{HhiX HMnynhCHhiX 

TOKOB. 

8 HaCTOBII\eH pa6oTe paCCMOTpeHbl HeKO~Opble oco6eH

HOC "I H CXeM Ha THpHCTOpax H MOI.l.{HblX nonynpoBO~HUKOBbiX 
BeHTHnBX, HCDOnb3YCMbiX ~nB·fiHTaHHB HMnynhCHbiX 6e3:>KC· 

ne3HhiX Maf'HHTOB. 

Oco6euuocmu pa6ombl mupucmopoe ua uuoy1<mueuy10 
uazpy3K)' 

PaCCMOTpHM CXCMY, COCTOBI.l.{YIO H3· KOH~CHCalopa C , 
3.apH:>KeHHOro ~0 HanpH:>KCHHJI U(. , H HH~YKTHBHOCTH Harpy3 • 

KH L , Ha KOTOpyiO pa3pH:>KaeTCJI KOH~CHCaTop C npH BKniO· 

'leHHH THpHCTopa T /puc. 1/. 3To cxeMa o6bJ'IHOio 

KOHTypa H .DpHr.feHBeTCB OHa ~OBOllbHO WHpOKO ~llJI nonyqc

HBB MOII\HblX HMDYllbCOB TOKa B HH~YKTHBHOH Harpy3KC. 

U.enh, cocTOBll\aH H3 ~uo~a D u ~poccenH Lnp>>L, BBnR· 

eTcH uenhiO peKynepauuu 3Heprau~ . . 

Ha pu_c~ I/6-:-.e/ .·noK~l3aHhi apeMeHHhie ~uarpaMMhi pa6_o

Thi CXeMbl. 8 MOMCHT· BpcMeHH t.l BKlliO'IaeTCJI .THpHCTOp 

T. HanpH:>Keuue ua Kml;neucaTope C /puc; 16/ u HH~YKTua
uoc t 11 L /puc. i 6/ u'3MeHJIJoTCB no 3aKOHY il: 
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Puc. 1. a - cxeMa Koumypa OA.R ¢opMupo6aHu.R uMnym.ca 
lflOKa 6 UHOYKiflU6HOCiflU. BpeMeHHble ouazpa.MMbl Hanp.RJICeHUU 
Ha 3AeMeHiflUX KOHiflypa: 6 - Ha KOHOeHcamope, 6- Ha UHOyK
IflU6HOCiflU L , z - ua mupucmope, o - Ha uuoyKiflU6Hocmu L .llP• 
e - OCfiUAAozpa.MMa moKa 6 uuoyKmU6Hocmu L 
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TOK qepe3 HHJJ.YKTHBHOCTL . OnHCLIBaeTCJI lPOpMynoif 

u ·: ... 
I I -Ot . . c '-Ot . . . 
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F 
r)J.e p =:.v c - ~apaKTepHCTH'IeCKOe COnpOTHBneH~e KOH-_ 

Typa, 

ITocKonLKY THpHcTop ·He JIBnJieTcJI HJJ.eanLHLIM Kmo'IoM, 

C MOMeHTa BpeMeHH t2 -~ KOr)J.a TOK B HHJJ.YKTHBHOCTH MeHHeT 

CBOIO nonJipHOCTL, )1.0 MOMeHTa ·apeMeHH t 3 THpHCTOp npo

nycKaeT o6paTHLIH TOK 6e3 HCKa:lKeHHH, H TORLKO Ha'IHHaH 

C MOMeHTa BpeMeHH t 3 pe3KO B03pacTaeT ConpOTHBneHHe 

THpHCTopa. ·B npoMe:lKyTKe BpeM:eHH t 3 7 t 4 BOCCTaHaB

RHBaiOTCH BeHTHRLHLie CBOHCTBa THpHCTOpa.· 3TO npHBO,lJ.HT 

K TOMY, .'ITO Ha HH.U.YKTHBHOH Harpy3Ke B03HHKaeT BCUJie.CK 

HaripH:lKeHHH, K<?TOpLIH ·no aMDRHTY.U.e .MO:lKeT B ·.HeCKORLKO 

, pa3 npeB~IWaTL U c H non~OCTLIO np_HnaraTLCH K THpHCTO-

py. llepeHanpH:lKeHHH, B03HHKaiOII\He Ha HH.U.YKTHBHOCTH, MO

ryT npuaecTH · K npo6o10 THpHcTopoa., TaKaH ~e KapTHHa 

Ha6niO)J.aeTCH B uenH o6paTHOH nepe3apHJJ.KH eMKOCTH C. llpH 

BOCCTaHOBJieHHH BeHTHRLHLIX CBOHCTB )J.HO,lJ.OB H o6pLIBe 

TOKa qepe3 . HHJJ.YKTHBHOCTL L.ll~ Ha6iiro.n.aeTCH TaKOH )l(e 
acnnecK no HanpH:lKeHHIO. · 

.... )(nH 3auiHTLI KOMMyTaTopoa OT nepeHanpH:lKeHHH Hcnonb.: 

3yeTCH wyHTHPYIOII\aJI eMKOCTL c Ill H ,conpOTHB.rieH~e Rm ' 
BKfliO'IeHHOe nH60 nocne)J.OBaTenLHO C eMKOCTLIO C Ill 

I puc. 2al, nu6o napannenLHO HHJJ.YKTHBHOCTH L I puc. 261 •. 
Benu-.iliua conpoTuaneHiu RIll·. a cxeMe puc. 2aaLI6upa

eTcH &3 ycnoauH: 

. . IL(C+C m) 
Rill 2 pill , _· · . r JJ.e Pill= y -~---

llpu_ acn~nL30B~HHB ex eM~ puc. 26 aenH'IHHa 'conpoiua-

·neHHH Rill. onpe)J.enHeTCH KaK .... 
. . Pill 

R --··· 
Ill 2 

. . . . 
CxeMa. puc. 2a &MeeT MeHLWYIO 3iblbeKTHBHOCTL·noJJ.aB- · · · 

· .neHBH Bbi6poca no HanpH:lKeHBIO. BTopaH cxeMa noJaonJieT. 

nonHOCTLID B36aBHTLCH OT 3TOrO HenpBJITHOrO HBneHHJI, XOT.H. 

npH 3:roM na.n.ae\- JJ.~6p()THOCTL KOH~ypaC .·.. · . . . . . • 
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Puc. 2. IlpUHIJUnuaA&Hbre cxeM&r BKAIO"leHUJI 3aiJIUmH&rx 3Ae-
MeHmoe Rill,Cill. · · 

Heo6xo.D.HMO ocTaHOBHTLC.H ell.\e Ha· OJJ.HOH npo6neMe, 

B03HHKal011.\eH npH HCITO!IL30BaHHH THpHCTOpOB B CXeMax. 0Ha 

CB.H3aHa C ,IJ,OITYCTHMOH CKOpOCTLIO HapacTaHH.Il TOKa qepe3 

THpHcTop. CKopocTL uapac~aHH.H TOKa di/ dt orpaHH'IeHa, 

H ee npe~LimeHHe ITpHBO,IJ,HT K !IOKanLHLIM neperpeBaM CTpyK-

. TypLI H BLIXO.D.Y H3 CTpO.H THpHCTOpOB. EC!IH B CXeMe puc;la 
onpe,IJ,eneHHa.H CKOpOCTL Hapac.TaHH.H TOKa o6ecne'IHBaeTC.Il . . 

BLI60pOM napaMeTp(>B L H C, TO ITpH HCITO!IL30BaHHH eMKOC

TH C ill MO:lKHO CHOBa HapymHTL 3TO YC!IOBHe. KOH,IJ,eHCa'rop 

C ill . nepe,IJ, BK!IIO'IeHHeM THpHCTOpa 3ap.H:>KeH ,IJ,O HaiTp.H:>KeHH.Il 

Uc H npH cpa6aTLIBClHHH CXeMLI pa3p.H:>KaeTC.Il Ha OTKpLITLIH 

THpHcTop. ConpoTHBneHHe Rill B cxeMe puc. 2a orpaHH'IH

aaeT MaKCHMa!ILHYfO aMIT!IHTY.D.Y TOKa ifepe3 THpHCTOp, HO 

.H B 3TOH CXeMe B03MO:>Kiro npeBLimeHHe ,IJ,OITYCTHMOH CKOpoc

TH HapacTaHH.Il TOKa, KpOMe TOro, npHMeHeH!fe COITpOTHB!Ie

HH.H Rill Cyll.\eCTBeHHO ·HcKa>KaeT pacnpeJJ.eneHHe o6paTHLIX 

Hanp:.H:>KeHHH Ha THpHCTOpax ITpH HCITO!IL30BaHHH ITOC!Ie,IJ,OBa

Te.J!LHOrO COe,IJ,HHeHH.Il.3!1eMeHTOB KOMMyTaTopa. 
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·Puc. 3. CxeMa 6KAIO"leHUJI opocceAJI. HQCbZIJieHUJI. . .. 

lionee 34J4leKTHBHOH Mepoii, o6ecne'IHBi:UOll.\eii onpeJJ.eneu

HYID CKOpOCTL HapacTaHH.Il TOKa H He·. B!IH.IIIOll.\eH Ha pacnpe

)J,eneHHe· o6paTHLIX Hanp.H>KeHHH, .IIB!I.HeTCB HCUO!IL30BaHHe 

JJ.poccen.H uacLiuteHH.H L Ap.H. ; BKmoqeuuoro nocne.D.oBa

TenLHO c Ka:>KJJ.LIM THpHcTopoM / CM. puc. 3/. 3Ta Mepa 

.IIB!I.HeTC.Il He06XO,IJ,HMOH, XOT.Il npH HCDO!ILJOBaHHH ,IJ,pocceneii 

HaCLIIl.leHH.Il. HeCKO!ILKO HCKa>KaeTC.Il 4JopMa TOKa B mirpy3Ke 

H UOHH>KaeTC.Il K.IT.,IJ,. CXeMbl. 

IlocAeooeameA&Hoe eKAIO"leHue .3.izeMellmoe 
KOMMymamopa 

'IT06LI nony'IHTL BLICOKYIO .D.06pOTHOCTL KOHTypa, npH

MeH.HeMoro ,IJ,!I.Il tllopMHpOBaHH.Il TOKa, He06.l(O.D.HMO HCDO!Ib30-

Ba TL BLICOKOHH.D.YKTHBHLie Ka TYmKH, 'ITO ripHBO,IJ,HT K UOBLillie

HHIO Hanp.H>KeHHJI Ha KOH,IJ,eHCaTOpe H, COOTBeTCTBeHHO, no

B:bJmaeT Tpe6oi:saHH.H K lcoMMyTaTopy. IIacnopTHLie 3Ha'leHH.H 

HaiTp.H>KeHHH, KOTOpLie BLI,IJ,ep>KHBaiOT THpHCTOpLI,. COCTaB!IH

lOT. - 1 KB.·, no3Tmdy.npit: 6onee BLICOKHX HaiTp.H:>KeHil.IIX ITpH-
. ' . . •, _-

MeH.HeTC.Il UOC!Ie,IJ,OBa Te!ILHOe BK!IIO'IeHHe THpHCTOpOB H ,IJ,HO-

,IJ,OB. Ilpu 3T<lM He06XO,IJ,HMO o6ecne'IHTL paBHOMepuoe' pac~· 
npe.D.eneHHe npBMLIX H o6panlLI)Cuanp.H)KeHHH. 

,lJ,n.11 o6ecne'leHH.H pa8HoMepHoro pacnpe.D.eneHH.H Hanp.H

>KeuB:ii·'ua 3!1eMe'HTax: KOMMyTaTopoB no ITOCTO.IIHHOMY"TOKy 

HcnonL3yrorc.H . conpoiH:BneHH.H, BKmo'leH'HLie napannenLHo 

Ka>K.lioMy 3neMeHTy. Be.riHiiHHLI conpoTHBn-eHHii onpe.D.en.Hroi-

c.H :toKaMH yT~'IKH,THpHCTopoa H.Ji~ JJ.HOJJ.OB /2/ -. ·. . . : 
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· .~ (n;l) YT. max 

r~e n - .qHcno nocne~oBaTeni.Ho BI<mo'IeHHLIX 3neMeHTOB, 
U - · .HaH6onLwee ~-onycTHMoe HanpH)Ke.HHe,- Ha 3neMeHTe, 

U ~ax - ~aH60JI.LW~e HanpH:lKeHHe Ha I<OMMyTaTope, I yr. max
nacnopTHLie 'TOI<H yTeqi<H THpHCTOpOB. 

Ilocne npoxo:lK~eHHH MO~Horo H:MnynLca TOI<a qeptb 
THpHCTOphl Ha HHX ITO~ae'l'CH 06pa THOe HaiTpH:lKeHHe,. paBHOe .. 
HanpH:>KeHHio, ~o I<OToporo nepe3apH~HncH I<OH~eHcaTop C 
/cM.-puc. lz/. H3:-3a pa36poca BOBpe~eHHBOCCTaHoBneHHH 
BeHTHnLHLix cBoiicTB nocne~oBaTenLHo·: BI<moqeHHhle THpH
CTOpLI 3anHparoTCH B pa3Hoe BpeM.H:. IIpHqeM BpeMH 3anHpa
HHH 3aBHCHT OT o6paTHOrO TOI<a qepe3_ THpHCTOp. Ha puc. 4 
noi<a3aHhl ocu;Hnnorpa:MMLI pacnpe~eneHHH o6paTHLIX Ha~ 

rrpJI:>KeHHH Ha -~BYX nocne~OBaTellbHO BI<JllOqeHHhiX THpHCTO
pax. lfMnynLChl 3anyci<a CHHXpOHH3aUHH OCD;Hnnorpa«lJa 3a
~ep:lKaHLI OTHOCHTellbHO Haqana HMny.Ji:Lca TOI<a. Ha BpeMH 
1,2 MCeK. HH:>KHHH OCD;HnnorpaMMa ITOI<a3hlBaeT .H3MeHeHHe 
HanpH:>KeHHH Ha I<OH~eHCaTope U c, Haqano ee COOTBeTCTBy
eT Haqany nepe3apH~I<H eMI<oc_TH C . BepxHHH ocu;HnnorpaM-

. Ma ITOI<a3biBaeT H3MeHeHHe HanpH:lKeHHJI Ha HH~YI<THBHOCTH 
L. IIapannenLHo THpHcTopa~ BI<moqeHLI TonLI<O BhlpaBHH-~ 
BaiO~He conpoTHBneHH~ 25 KOM. Kai<. BH~Ho H3 pHcyHI<a; 
B nepBLIH MOMeHT BpeMeHH BCe HanpH:lKeHHe ITpHllO:lKeHo. . . ~ - . . 
I< nepBOMy 3ai<pLIBWeMyCH THpHCTOpy, 3aTeM 3ai<phlBaeTCH 
BTOpOH THpHCTOp . H HanpH:lKeHHe • Ha HHX pacnpe~~nHeTCH 
paBHOMepHo. BpeMH 3anHpaHHH BToporo THpHcTopa B ~aHHOM 
cnyqae paBHO - 150 MKCeK. 

AMnnHTy~a HMnynLca Toi<a, npoTei<aBwero qepe3 THpH
cTophl, 6Lma paBHa - 800 A. IIpH TOI<ax 3 + ·· 4 ·KA 3To 
BpeMH ~llJI · · Hei<OTOpbiX THpHCTOpOB ~OCTHraeT 

500 7700 MKceK. BI<moqeHHeM napannenLHO I<~oMy ni~ · 
pHcTopy I<OH~eHcaTopa Cm MO:lKHO ~o6HTLCH ~ocTaToqHo 
xopowero pacnpe~eneHHH o6paTHLIX HanpH:lKeHH:ii Ha nocne
~oBaTenLHo BI<nroqeHHLIX THpHcTopax. BenHqHHa eMI<OCTH C m -
CylD;eCTBeHHO 3aBHCHT OT aMITllHTY~hl HMITYJILCa, npoTei<aB
wero qepe3 THpHcTophl; · Ha puc. 5- Mhl npHBO~M rpa$HI<, 
CHHThlH npH Toi<e 5 KA, xapai<TepH3YIOUtuii CTeneHL BhlpaB-
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Puc. 4. Oct~UAAozpizMMM pacnpeoeAeHuJI o6pamlibix uanpRxe
Huii Ha. oeyx mupucmopax. Uc == l'KB, R = 25 KOM. 

Cjt~Cf~J) 
5 . fO. 

Puc. 5~ 3aeucuMocmb aMnAu~yow o6pamuozo lianpRJK:eHUJI ua 
mupucmope Om eeAU'-IUHbl €MKOcmU C lll • · ..... 

. 9· 
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HHBaHHJI HanpJI:>KeHHH Ha.,nayx nocne,noBaTe1IbHO BKJUO'ieHHLIX 
THpBcTopax B 3aBBCBMOCTB OT aena'IBHLI KOH,D;eHcaTopa Cw. 

Cne,nyeT 3aMeTBTL, 'iTO nocTOJIHHaJI R·C w ,D;OmKHa 
6LITL Manoii no OTHOWeHB_IO K nepBO,D;Y cne~OBaHBJI BMnynLCOB 
TOKa B npa onpe,neneHHLIX C w: il R ecTL orpaHB'ieHae H·a 
'iaCTOTY cpa6aTLIBaHBH CBCTeMLI. 

~pyroii, 6onee npaaneKaTeni.Hoii H 6onee 3~~eKTBBHOH 
Mepoii, npaMeHJIIDllleiic.H: .· ,D;ns · o6ecne'ieHBJI. paaHoMepHoro 
pacnpe,D;eneHBJI o6pa THLIX. HanpJI>KeHBH Ha. TBpBCTOpax, JIB"' 
nJieTCJI BCnOnL30BaHHe naBBHHLIX BeHTBneii, CXeMa BKJUO'ie
HBJI KOTOpLIX. noKca3aHa Ha puc. 6 .. ~nJI 3~TLI 3neMeHTOB 
OT nepeHanpJI:>KeHBH B CXeMe BCnOnL3YIOTCJI ,D;BanaBHHHLIX 
,D;Bo,D;a, BKmo'ieHHLIX ·HaBcTpeqy ,npyr ,D;pyry. Hanps>KeHae . . 
Ha 3neMeHTe cxeMLI. B 3TOM cnyqae onpe,nenseTcJI Hanps:>Ke-
HBeM naaaiioo6pa3oBaHBJI ,D;BO,D;OB. ConpoTHBneHBJI R Hc
nonL3YIOTCJI ,D;nJI BLipaBHBBaHBJI HanpJI:>KeHBH no noCTOJIHHOMY 
ToKy •. Hanps:>KeHBe Japs,D;a KoH,D;eHcaTopa c ,D;On:>KHo 6LITL 

Uc. <nUn 
r,D;e 0 - KOnH'ieCTBO 3neMeHTOB, BKniO'ieHHLIX nocne,D;OBa· 
TenLHO, U J1 - HanpJI:>KeHBe naBBH006pa3oBaHBJI. 

~ 
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Puc. 6. CxeMa BKAIO'IeHUJI AaeuHHbiX ouoooe. 

. B cnyqae,. ecna uanps:>KeHBe U c MeHLme · nUn Ha 
HeCKOnLKO KB, MO:>KeT Ha6nro,D;aTLCJI cne,li;YIOlllaJI KapTBHa. 
TBpBCTOPLI, apeMJI 3aKpLIBaHBH KOTOpLIX 6onLme, '!eM ,D;py
rBX, BKniO'ieHHLIX C HBMB nocne,D;OBaTenLHO, 3anapaiOTCJI 
3HaqaTenLHO. n03:>Ke. no _Bpe~eHB 3TO Mo)i{eT COCTaBBTb 

JIO 

;. 

Puc. 7. Oct~UAAozpaMMa pacnpeoemiHUJI o6pa111HbiX HanpRJICe· 
HUU Ha 16 IIIUpUCIIIOpaXIIIUna T- 320, BKAIO'IeHHbiXnOCAeooea-
1/leAbHO~ . 

·50 7 100 MKCeK. B Ka'ieCTBe BnniOCTpaUHH K CKa3aHHOMY 
BLime Ha puc. 7 noKa3aHLI ocnannorpaMMLi pacnpe,D;eneHHJI 
JanapaiOlllBX uanps:>KeHBH Ha 16 TBpBcTopax THna T- 230, 
BKniO'ieHHWX no·cne,D;OBaTenLHO. IIapannenLHO Ka:>K,li;OMY THpH
CTOpy BKJUO'ieHLI ,D;Ba ,li;BO,D;a TBna BJI-50 C HanpJI:>KeHHeM 
naaauoo6pa3oBaHHJI Un · =1,3 KB. Htmps:>KeHBe Uc 6Lino 
paBHO 14 KB, TOK, npoTeKarouuiii qepe3 TBpBcTopLI, ... 5 · KA, 
,D;nBTenLHOCTL BMnynLCa TOKa "' 1 ~2 MCeK. 

~nJI oneHKB BpeMeHH 3aKpLIBaHBJI TBPBCTOPOB B 3TOM 
cnyqae 6Lina CHJITa · ocn,annorpaM:Ma TOKa c nose a PoroacKo
ro, noKa3aHHaJI Ha puc. 8. BpeMJI Ja,D;ep>KKB BMnynLca Ja
nycKa CBHXpOHB3altBH OCUBnnorpa~a COCTaBnJieT 1,2 MCeK . 
OTHOCiiTenLHO Ha'i·ana BMnyru.ca TOKa. AMnllH~y,D;a MeTOK ·co
CTaBnJieT · 0,1 B, 'iTO :B nepectleTe Ha TOK paaHo 67,5 A, 
nepBO,ll; cne,D;oBaHHJI MeTOK paBeH 5 ·MKCeK. BB,li;HO, 'iTO 
o6paTHLIH TOK qepe3 TBPBCTOPLI ,D;OCTHraeT .3Ha'ieHHJI .... 70 A; 
nocne qero·THPBCTOPLI Ha'iBHaiOT 3aKpLIBaTLCJI. BpeMJI aoc~· 

II 
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Puc. 8; OcijUAAOZpaMMa moK'a 'lepe3 mupuc,;bpbl. AMnAumyoa 
MemoK - 67,5 A, nepuoo cAeooeaHu.R 5 MKCeK. " , 

CTaHOBneHHB BeHTHnbHblX CBOBCTB COCTaBnBeT 3~5 MKCeK: 
3a. 3TO BpeMB naBHHHble .IJ.HO.IJ.bl KOMMYTHpyiDT 3HeprHIO · 
- 0,4 ,ax, 'ITO ue npeBhlwaeT nacnopTHbiX JHa'leHHii AnB 
.IJ.HO.IJ.OB Bll- 50. . 

Ha· OCHOBe OUHCaHHbiX ·cxeM 6blnH OTpa6oTaHbl KOMMyTa
TOpbl ,IJ.nB CHCTeMbi. «ilopMHPOBaHHB HMDYJibCHOro MarHHTH.Oro 
nonB. IIapaMeTpbl KOMMyTaTopoB: uanpB)I(eHHe - 30 KB, 
KOMMYTHpyeMbiB TOK-5:6 KA, «ilopMaHMDYJibCa TOKa- nony
nepHO.IJ. CHHYCOH.IJ.bl, ,IJ.JIHTeJibHOCTb HMUYJibCa.no OCHOBaHHIO-
1,2· MeeK. 

B 6noKax ucnonhJOBaHbl THPHCTOpbl THna T- 320, ae~nu
nu THna B- 5.00 H naBHHHble .IJ.HO.IJ.bl Bll-SO. linoKH ucnbiTbl.;; · 
BanHCb npH 'laCTOTaX 0,27 1 Tij. . .. ; 

B JaKJIIO'IeHHe aBTOpbi Bblpa)I(WoT caoro npH3HaTeJib.;. ' 

HOCTb B.II.Capauneay a B.A.CaapH.IJ.OBY Ja nocToBHHhlii 
HHTepec · K pa6oTe~_ . B.H.KneMeHTbeBy, A.M.Iiuproi<oay, 
B.B.IloJIBKOBy, .A.JI .. JICyKoBy, IO.A.IIIea'leHKO, -npHHHMaa
WHM aKTHBHOe y'laCTHe B MOHTa:>Ke 6mlKOB.:· 

. . ,.. ... ;, .. : -.- ~' ,: ··. ~ ·. ~ -
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