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B 1991 r. 6w1a npoBeAeHa MOAepHn3a~HSI CHJIOBOH qaCTn CTa6HJinknpoBaH
Horo.ncroqHnKa 'foxa AJISI miTaHHSI ociionHoii o6MOTKH .X<ene3HO-T<ii<oaoro xa
HaJia OKTK>3 Ilpn aro~'B BlliiTpSIMHTeJI.bHOM arperaTe (BA) 6blJ1a npoH3BeAeHa 
3aMeHacHJIOB.blx 1-npiicropoB cnJIOB.biMH noJiynpoBOAHUKOB.biMn AIIOAaMu, a Ha 
nepBHl!HOH CTOpoHe cHiroBoro TpaHc~opMaTopa BA 6blJ1 yCTaHoBJieii TnpnCTop
H.blii peryJISITOp nepeMe}moro'mtnp.snKeHHSI (TPIJH) c HMflYJI.bCHO-lP330B.biM pe
ry JillpoBaHneM · ( 1 ]. lJ;eJI.biO MOAepHII33~HH SIBJISIJIOC.b flOB.blmeHne H3Ae)J{HOCTH. 
On.biT ABYXJieTHeii sxcnJiyaTa~ii noKa3aJI, l{TO ~eJI.b AOCTHrHJTa. 

TPITH Ha nepBJil{HOii CTopoHe cHJioBoro TpaHc~pMaTopa BA npeW>.si:BmreT 
flOB.blilleHH.ble ·Tpe6oBaH~HI (1 j K CHMMeTpHH HMflYJI.bCOB ynpaBJieHHSI THpliCTO
paMH, KOTOp.ble B.blpa6aTbiB310TC5r CIICTeMOH HMflYJI.bCHO-QJa30BOI'O ynpaBJieHHSI 
_(CHC!>Y). 0AHaKO BBHAJ orpaHHl{eHH.biX B03MO)J{HOCTeH no pa3paOOTKC H H3I'O
TOBJieHHIO sJieKTpOHHMX 6JIOKOB B 1991 r. AJISI ynpaBJieHHSI TPITH 6blJ1n nc
nOJI.&30BaH.bl roTOB.ble 611oxn CH ci> Y, npnMeH.srBmuecSI pal1ee B ynpaBJIHeMOM 
TupncropHOM B.blnpHMIITeJie [1,2 ). Tpe6yeMoe AJISi TPITH xaqeC'fBo' pa6oT.bi 
3TOH CMct>Y:6blJIO AOcTIIrHyTO KponOTJIHBOH COBMeCTHOft mUl:a~KOii meeru ee 
KaHaJIOB (Ka~.blft KaHaJI Bi>InOJIHeH B BUAe OTAeJI.bHOfO 6noKa), a 3aTeM o6ecne-

v·. v v ' ' · · ,rf; , 
l{HBaJIOC.b nepHOAlll{CCKOHflOACTpoHKOH HX B npo~ecce 3KCnJiyaTa~IIII. . . • 
· ·.: :B :1992 r.· 6blJ1pa3pa6oTaH II peaJin3oBaH napliaHi M:oAepHn3a~uii CMC!>Y. B 

AeKa6pe ·1992 ·r.: MOAepHH3npoBaHHaSI CHct> Y 6blJ1a ncn.biTaHa B ~AefiCTByro~e.M · 
IICTOlJ:HliKe nnTaHHSI OCHOBHOH OOMOTKII )KTK [3 J II BBeAeHa B 3KCrmyaia~HI0~'-1 

· MoAepHI13a~nH' CMci>Y.·cOCTOIIT B CJieAyro~eM:. ·B CMci>Y~BBeAeii :HOB.biH 
6JIOK;;COAep)J{a~nii npeo6pa3oBaTen.& HanpH)J{elme __;_ qaCToTa Ilnpeo6pa36Ba
TeJI.b flOJISipHOCTH ynpaBJISIIO~ero HanpSI)J{eHHSI~~KpOMe TOI'O, B Ka~OM ll3 6 'xa:.. 
HaJIOB (6JIOKOB), yCTaHOBJieHa HeOOJI.billaSI- n.iJaTa,. Ha KOTO.POH CMOHTilpoBaH.biT 
HOB.ble y3JI.bl: CIIHxpoHH3aTop, ClfeTlfHK nMnyJI.&CoB II Rs.:1-jmrrep:· 3Tu y3JI.bi · 
BBeAeH.bi. -B3aMeH~HCKJIIOlfeHH.biX :·reHepaTopa . nHJioo6pa3HOI'O uanpSI)J{eHIISI II 
KOMnapaTopa HanpSI)J{eHIIii. B OCTaJI.bHOM npeAJIO)J{emi.biH BapuaHT M:6Ae.PH:U:3a-: 
~IIn ocHoBaH Ha noJIHOM IlcnoJI.&30BaHnn 6JioKoB, coAep)J{a~CSI .8 :iK:ci:irryain-' 
pyeMoii CH ct>Y. B xaHaJiax CMC!>Y ucnoJI.b3oBaH.bl 6e3· nsMeHeimif:.CJieAyro~e 
y3JI.bl: OAHOBH6paTop, corJiacyro~ne xacKaA.bl, KJIIOl{eBoii xaCKaA II TPYAOeMKIIii; 
B II3I'OTOBJieHIIII TpaHC~pMaTOp raJI.bB3Hlll{eCKOH pa3B5J:3KII. (2 ]. 

. Ha puc.1 npeACTaBJieHa. ynpo~eHHaSI 6Jiox-cxeMa MOAepHI13I1poBaHHoii 
CM~~· .. 06cy~aeMaH CHC!>~ coAeP)J{HT npeo6pa3oBaTeJI.b noJIHPHOCTJI ynpaB-
JIHrom;ero HanpH)J{eHHSI ,, (II II),. npeo6pa3oBaTeJih -:Hanp.!l-'KeHne-:qaCTOTa' 
(IIHli) II meCTh OAIIHaKOB.biX,KaHruiOB ;(K1 +K6) ynpaBJieliiiSI,;IIpiiCTOpaMH 

~ < - ' ' ~. < • • • • • 
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· P11c.l. Ynpom.eHHall6noK-cxeMa CHCTeM~IHMnJRbCH0-$130ooro ynpaBJJeHHll (CMcl>Y) . . . . - . . ~ 

'/ 

TPTIH. KamlTihl Kl - K6 Bblpa6aTbiBaiOT umpoKue ·uMnynhchl ynpaBJICHHH 
(mupuua HMnyJihCOB- 60"). Bhlxo~uoe uanpH)I(CHHe 6noKa CB513H (6C)'iliteeT 

. OTpuu,aTeJibHYIO nOJIHpHOCTb ( [1 ], cxeMa puc.6), a ucnoJih3yeMaH B C11'l>Y cxe

Ma TIHq paOOTaeT npH BXO~HOM Hanp5I)I(CHHH TOJibKO nOJIO)I(HTeJibHOH nOJI5Ip

HOCTH. TI03TOMY ~}151 o6ecne'ICHH5l HOPMaJibHOH pa60Tbl nHq BBC~CH Y3eJI nn. 
llpHHU,HnHaJibHhiC.CXCMbl Till H _TIHq npe~CTaBJICHhl COOTBCTCTBCHHO Ha 

puc.2 H 3. nn BhlllOJIHCH Ha onepau,HOHHOM ycHJIHTeJIC (OY) Al H TpaH3HCTOpe 
Vl. C noMOID;biO ~eJIHTeJIH R1~R8 yCTaHaBJiimaeTC5l BCPXHHH rpauuu,a BhiXO~

:Horo Hanp5I)I(CHH51 Till. 
TIHq CO~Cp)I(HT TaHMCp A2 · (MOryT 6h1Tb HCllOJib30B<iHbl TaHMCpbi THna 555; 

KP1006 B111 HJIH ux auanom) H ynpaBJI5ICMbiH uanp5I)I(CHHCM HCTO'IHHK TOKa 
ua OYA 1 ~- TaiiMep A2 BKJIIO'ICH no cxeMe caMoBo36y~eHH51 c BpeMH3a~aiOm;HM 
KO~eHcaTopoM Cl [ 4 ]. qa&roTa HMllYJibCOB Ha BhlXO~e nHq B mHpOKOM ~Ha-'
na30He JIHHCHHO 3aBHCHT OT BeJIH'IHHbl ynpaBJI5IIOUJ,Cro Hanp5I)I(CHH5l; nOCTyna-

IOIIJ;Cro Ha BXO~ TIHq OT Till. . . '·· 
•. Ha puc.4,a npe~CTaBJICHa qacih npHHU,HnHaJibHOii cxeMhl o~uoro H3 6 KaHa

JIOB ynpaBJICHH5l THPHCTopaMH ncie.ne Mo~epHH3au,uu. Ocraarna5ICH 6e3 H3Meue:.. 
HH:ii 'IaCTb cxeMbl KaHana 3~ech ue noKa3aHa; CoeAii:Heuue-3THX 'IaCTe:ii npou3~ 
BO~HTC5l nOJI.KJIIO'ICHHCM BhiXO~a· Q RS-Tpurrepa K TO'IKe o6he~HHCHH5l BbiBOJI.OB 

2 

-~ 

P11c.2. llpHHJ.~HnHMbHaSI cxeMa npeo6pa3miaTen!l non11puoCT11 ynpaBJJHJOuiero Hanp~l~~~~ · (llll) 

R3 

PHc.3. llpHHJ.~Hm1anbuall cxeMa npeo6pa3iJBaTenll . nanpli1KenHe-'taCToTa (llH''I) 
.;! 

Ko~eHcaTopa C5 u pe3HCToj>a R6; oi 'KoToj)oii npil' Mo~epiiu3atiu'HoTK:iJioqae1--
C5l BMBO~ KOJIJICKTopa TpaH3HCTopa T2- (Jll ;'cxeMa puc.3): • -

B paccMaTpuaaeMoM BapuauTe Bhlnonueuu5l iaiiana ynpasneH:it~ -fitpu_ CTo
poM (KaK H B ~pymx BapH3HT3X BblDOJIHCHH5l K3HaJIOB ynpaBJICHn5{~uianomq:.. 
HOroH33Ha'ICHH5I) $>pMHpyeTCR HMllYJibC yiipaBJICHH~, HMCIOuiH:iiperyJIHpye.:: 

MYIO BPC:MCHHYIO 3a~ep)I(KY OTHOCHTeJibHO MOMCHTa nepexo~a cltuxpoHif3npy.:. 

10m;ero (ceTeBoro) -Hanp5I)I(CHHSI . qepe3 HYJih, Tiony'IeHHe · perynupyer.fou · 

B_I)CMeHuou 3<mCP)I(KH ocuoaaHo ua PCI'_HCTpau,uu HHTepaana apeMeHH, ueo6xo-. 
~HMoro ~ng 3anoJiHeHHR C'IeT'IHKa nMnynhcaMu, 'IaCTOTa cne~oaaHHH KOTopblx 
perynupyCTC5l B lliHpoKHX npe~e.iiax. Tipe~BapHTMbHO o6nyJICHHNH C'IeT'IHJC 

3' 
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Pwc04. Ilp11H~Hm13JibHaSI CXCMa MOJ1epHI1311pOsaHHOH qaCTI1 OJIHOI'O 113 KaH3JIOB ynpaBJJCHI1SI 
-TPIIH (a); speM!!HHble~HarpaM~bl (6) ' ,., .. . . 

-
. HMny JlbCOB eM~OCTbiO N 6yAer 3anoJIHeH 3a BpeMSI l:l.t = t2- t1 = N /F, · m~ t1--

MOMeHT Hat.JaJia Cttera, t2 - MOMeHT 3anoJIHetUtll Ct.IeT4HKa, F- t.taCTOTa CJieAO

BaHHSI HMny~bCOB,nOAasaeMhlx Ha BXOA ct.ter~Ka. BapHaHThl peaJIH3an;HH nOA0-
6Horo cnoco6a.nonyt.teHHSI peryJIHpyeMOH speMeHHOH 3aAep)KKH OOcy)I(AaJIHCb B 
(5,6 ]. B 3THX pa6oTax CAeJiaH BhiBOA, t.tTO B n;H<flposhlx Cl1'1>Y (no cpasHeHHIO c 
aHaJIOOOBhiMH) B HeCKOJibK~ pa3 MOf'YT 6h1Tb yJiyt.tmeHhl TaKHe.nOKa3aTeJIH, KaK 

· TOt.tHocTb q,OpMHpoBaHHSI y~na peryJIHpoBaHHSI, JIHHeii_HOCTh H (t.tro oco6eHHo 
Ba)KHO AJISI ynpasneHHSI TPIIH) CHMMerpHSI ynpaBJISIIOID;HX HMnyJibCOB. · · ' 

. , Pa~xlTa <?XeMhl pHc.4,a HJIJIIOCTpHpyercSI speMeHHhi~H AHarpaMMaMH, npeA
crasn~HHhiMH Ha pHc.4,6.,Ha BXOA co otert.tHKa CT2 nOCTynaer·HMnyJibCHOe 
HanpSI)KeHHe urmq c BhiXOAa IIHll, aHa BXOA ClcHHXIJ.OHH3aropa (co6paH Ha 

3JleMeHTaxR, C, VDl,VD2u2lUII1-HEBpe)KHMeHHBepropa) DOAaerc.stne
peMeHHOe HanpSI)KeHHe CHHYCOHAaJibHOH tPoPMhl u~l (Ha';fp~i<eliHeCeTH); ~0 

~~~~SI:~e~fl~HSI (YTPH~aT~hHOii noiiy~OJIHhl U~1 ~a~p~~~HHeH~'BhiXOAe.cHH~ 
/ 
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XpOHH3aTopa (o003Hat.teHO U R~> CC>_?IB~T~~ye~ HanpSI)KeHHIO JIOrHt.teCKOH «1». 

3To HanpSI)KeHHe, 6yAyt.tH noAaHHhiM &a R-BXOAhl ct.tert.tHKa CT2 H RS-TpHrre
pa T, o6ecnet.tHsaer o6HyJieHH(! citcit.tHKa H 3ariper'ct.tera, a TaK~e ycraHOBKY B 
«0>> RS-TpHrrepa (nomt.tecKHii <«»> Ha BhiXOAe Q). BWcoAHble ua;}pSI)KeHHSI 01~
Ka H RS-,Tpurrepa_o6o3Hat.teHhiHa'.zhi.i~aMMa~, us ~ u Q cOO'l'BertrlieHHo ... - ·_ . 

''" .' >. "-.,-,,•.,._··;;-'"':·~!'···-·-·~, __ ·,,J-":' ~ ._, _.i ;. 7i 

B MOMeHT nepexoAa (t1) Hanp·si:)KeHHSI U(; 1 t.tepe3 HYJih ypoBeufJI<>";I~ecKqii 

<<1» ~:~:a R-sxoAax CT2ll T,cM~JISierc51 yposH~M.JIOrytt.tecKoro, «0>>, 'ITOOTKPhiBa
er·ct.te;ti~_I<. C,T2,,~JISI ct.tera;HMllYJibCOB 0() BXOAY·.c .(nOCTynarom;Hx.oT'IlHll). 
CoCTOSIHHe RS-TpHrrepanpu;sTOM:He H3MeHSierCSI. B MOMeHT t2 ct.tf!Tt.tHK 3a-

noJIHSieTCSI-". Ha ero sblxoAe noSI:Bnilerc5i yposeH& Jiomtie~~oi «l» · (Hanp~~e
HHe US), KOTOphiH yCTaHaBJIHBaeTHa BbiXOJJ:e-RS-TpHrrepa_TaK)Ke'yp(>~~~~ JIO-

rHt.teCK~ft «1>; (HaripSI)KeH'if~·cJ ~>-. 'ri6de 3i6~:JI~I>i~ H3;.t~Iieli~SI ~~~P.;~~HHll 
U sHe MOf'YT H3MeHHTb cocToSIHH~ RS-Tpnrrepa, noKa a MOMeHT B~e:MeHH t3 

yposHeM .Tiomt.tecKoii «1» no R-BXOAY (HanpSI)KeHHe U R) He 6yAer npoH3BeAe

Ha ero ycraHosKa a, <<0>>. B MOMeHT'BpeMelm t3 npoH3oiiAeT TaK)Ke ~HyJieHne n 

3anHpaHHe ct.tert.tuKa CT2. JJ.anee Hacryii:aer CJieAyrom;Hii n;HKJI pa6oTbi cxeMhl 
n ace i10BTOpSieTCSI. - · 

B MOMeHT speMeH":h nepeAHJil.t: <fJpoHTOM_HMnYJII>CaHanpSI)KeHHSI u Q npo-

HCXOAHT 3anycK 0AHOBH6paropa, KOTophlii tPOPMHpyei HMnyJibC -ynpaBJieHHll, 
AJIHTeJibHOCTb KOTOporo COCTaBJISieT 3,3 MC (mHpOKHH HMnyJibC). 3TOT.HMnyJibC 
noCJie npoxo)I(AeHHll t.tepe3 Apyme KacKaAhl KaHana, KOTOphle o6ecnet.tit:saroT 
ero yc~eHHe H np. (eM. cxeMy puc.3,(1 ]) ,nOCTynaer Ha ynpaBJISIIO:ttiHii 3JieKT
poA cooiseTcrsyrow;ero THpncropa TPIIH. BpeMeiiHaSI3aAep)KKa HMnynhca yn
pasJieHHSI ~~ = t2- t1 ~eryJIHpyeTCSI nyTeM•H3MeHeHHSI t.taCTOTbl CJieAOBaHHll 

HMriynbCOB IIHll. B peaJIH30BaHHOH Cl1'l>Y npH H3MeHeHHH ynpaB.n.siKiw;ero 
HanpSI:>I<eHHSI Ha BXOAe IIHll OT 5 B AO 0,3 B speMeHHaSI 3aAep)I(Ka pery]mpyeT
CSI OT- 1 MC AO 10MC (OT- 18" AO 180"),'t.tTO no AHana30Hypery.imjJ<)BaHHSI 
3aAep)KKH (yrna) noJIHOCThiO YAOBJieTBOpSier Tpe6osaHHSIM K Cl1'l>Y AJill Tpex
<Pa3Hhlx TPIIH; 

B 3aKJirot.teHHe OTMeTHM, t.tTO 3KCOJiyaTan;HSI HCTOt.tHHKa nHTaHHSI OCHOBHOii 
o6MOT~ )I(TK cym;eCTBeHHO ynpocrHJiaCh nOCJie BBOAa B Hero o6cy)I(AaeMoii 
n;H<flposoii Cl1'1>Y. UH<flposaSI Cl1'l>Y (B OTJIHt.tHe oT aHanorosoii) iie.Tpe6yeT 
KaKHX-JIHOO DOACTpoeK B npon;ecce 3KCOJiyaTan;HH, ee napaMeTphl COXpaHSIIOTCll 
cra6HJibHhiMH B H3MeHSIIOID;HXCSI yCJIOBHSIX 3KCOJiyaTan;HH. IlOCJie MOAePHH3a
n;HH Cl1'l>Y cra6HJIH3HpoBaHHhlii HCTOt.tHHK o6ecnet.tHBaer (KaK n npe)I(Ae) Be-

JIHt.tHHN Hecra6HJI~HOCTH TOKa ~ nyJJ:bCaD;~ii ~ 10-:-~ npH AHana3oHe peryJIHpo
BaHHSI TOKa Harpy3KH oT 10,0 AO 12,5 KA. · . :y·, 

5. 
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Tipnunt.taeTcst noAnncia mt npenpn11~~i, coo6iu.eu~·SI 06;;eAHHeuuoro 
HHCTJITYTU SIAepHbiX HCCJJeAOBaJIHH H <<KpaTKHe coo6w.eHHSI 0J1SUb. 

Y CTilHOBneHa CJJeAyJOW.UH · CTOHMOcTb DOA~IHCKH HU 12 _:MeCHUeB ua H3AaHHSI 
OlHIJ1, BKn!Ottast nepecbtJIKy, no OTAenbHbtM TeMaTnitecKHM KaTeropnstM": ~ ·· 

J1HAeKC TeMan1Ka 

1. 3KCnepHMeHTUnbHilSI lP11311KH BbiCOKHX :•meprHit 

2. TeopeTuttecKaSI QlH311Ka BbtCOKnx ::meprnit 

3. 3K.cnepnMenmnbuaSI neihpouuaSI QlH31tKa 

4. TeopeTnttecKaSI QlH3.11Ka.HH3KHX 3Heprnit 

5. MaTeMaTHKa 

6. SIAepuast cneKTpocKonnSI n paAIWXHMHSI 

7.' <J>H3HKU TSOKenbiX 1101108 . 
8. KpnorennKa 

9. YcKopuTenu 

lO.;ABTOMaTn3aUHSI o6pa6oTKH 3KcnepuMenTanbHbtX AUHHbtX 

l.J.eua DOADHCKH 

Ha fOA 

915 p. 

2470 p. 

365 p. 

735 p. 

460 p. 

275p. -,. 
185 p . 
- --~--

185 p. 

460 i>: 
560 p. 

-14;'J1cCJJeAOBUHHSI TBepAblX Ten H )KtiAKOCTeH S!AepHblMH MeTOAilMii, 

15. 3KcnepHMeHTMbHilSI QlH311Kil SIAepHblX peaKUHii 
npH HH3KHX 3HeprHSIX 

16. Jl,03HMeTpHS1 H QlH3HKil 3illli.I1Tbl. 

17. Teo pHS! KOHAeHCHpOBHHHOfO COCTOiJHU!I 

18. J1cnonb30Baune pe3ynbTaTOB • 
It MeTOAOB QlYHAll~eHTanbHbiX QlH3114eCK11X HCCJJeAOBllHHH 
B. CMe)I(HbiX o6naCTSIX IUIYKII H TeXHHKII 

19. EnoQ>H3HKa 

<<KpaTKHe coo6w.eunSI OJ15Hh (6 BbmycKoB) 

TioJinHCKa MO)KeT 6biTb oQ>opMneita C nio6oro MeCSIUa' fOAU. 

460 p. 

90 p. 

365 p. 

_90 p. 

185 p. 

560 p. 

Tio BCeM BOnpocaM. olf>opMneHitSI DOAn'ucKU CJJeAyeT o6patUilTbCSI B H3Aa
- TCnbCKTHit OTAen OJ1SIJ1 IJO 1t.npecy: 141980: r.)ly6;Ja, MocKOBCJCOii o6naCTH . . . 


