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HpH pa3pa6oTKe onH<_ibiBaeMoro:npeo6pa-3oaa.:femi npe- · 
cne,IJ;oBanacb uenb y,IJ;oBneTBOPHTb B Ka:Koii~To M:epe noTp.e6-
HOCTb 4>H3H'lecKoro .3KcnepHMeHTa B ,IJ;oc1'aTo'lH·o yHHBep
canLHoM H. -foqiloM, 'Ho. BMecTe ·c TeM npocToM H ·Ha,IJ;e:>KHOM 
ilim6oJ)e. ·:· · · · · 

Ha pHc. ··1 H. 2 npe,IJ;cTaBneHbi «i>YHKUHOHanLHaH cxeMa 
H ·Bpe:t-1:eim'hie ,IJ;HarpaMMbi paooTLI npH6opa:·Henocpe,IJ;cTBeH
HO npeo6pa3bBaHHeM B HeM 3aHHTa nociJ:eAOBaTenbliOCTb 
cxeM. 3II-'ci>ca, 'npHHHMaroi.QaH HMnym;c "aHanH3" H Bbl.tlaro
n~aH cHrHan "cepHn":, ocTanJ>Han :>~<e qacTb cxeMbi - yripa:B-

. ··· nHIOI.QaH ~ .•. Ooecne'lHBaeT npHeM, ·:«i>opMHpOBaHHe H. Bbi,tiaqy 
pn,IJ;a cny:>~<eOJILix cHrHan(>B, opraHH3YIOLQHX pa6o1'y npH6opa. 

· IlpH 3TOM CHrHanbi.:' 3anyck"; "copoc C'leT'lHKa" H "cepHH" 
/Oa/ npHHHMalOT.CH H Bbi,IJ;alOTCH. npeo6pa3oBaTeneM 'B. CTaH
,IJ;apTe NIM,a ocTani.HLie· :, B cTaH,IJ;apTe TTn H "auanH3aTop" 
/non1ipHocTb - oTpHuaTenLnan, · uaqanbHbiii ypoBeHb<.~ ·a,: 
.aMTiflHTy,IJ;a.- 6B/. . . . . . ·· · 

· . !J;HKn npeo6pa3oBaHJIH /H3MepeHH1J/ na'lHHaeTCH c nonB
nertiln ,.H~mynbca "3ariycK"' KOTOpbiH npH OTCYTCTBHH cmr'

. HanoB "O;riOKHpOBKa J~nycKa" H ~'Mep~BOe BpeMH'' npOXO,UHT 
cxe':M:y "ll" '(9M1.:..8M1) * H Bbl3biBa€n cpa.6aTbi:BaHHe O,!l;HO
BH6pa Topa mi. M3. Ilpli 'JTOM non:BnnroTcn cHrHanbl "copoc 

• cl1e.TtiHKa"' "pa36noimpOBKa err·~ H. :"BbiKfliO'leH~e pa3'pjJ,!J;a .. 

* IlpHMe'laHHe: 1. M ~ MHKpOCXeMa, 1' -. MeCT·o MHKpOCXe • 
Mbl Ha nnaTe /iioMep ee KOpnyca/, 8 H 9 • JIOMep. KOHTaKTOB 
MHKpOCXeMbi; 2. B np

1
eq6pa30BaTene HCll0flb3YlOTCH MHKpo

cxeMbl cepHH K155 tlf, KOTOpbie o6o3Ha'leHbi: 00/ ·
K1nBS53 .• 10/ .- ~On.6554,-'20/ K1n.6551. 
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. 1 "~<"' HMnynLc. c. o~no~n6pa Topa n ero 3a~ep:lKannaH. I<onnH · ;• . 
/nocne :m~MeHTOB R15, C14, M4/ . nocTynaiOT. Tai<:lKe na·· { 
cxeM'y ·"HJIH''·;{MS), · ·· r~e· onn .yiracTBYIDT,,B o6pa~·oaannn ./ •• 

CHrHanOB "BpeMH ·npeoGpa30BaHHH" . H"MepTBOe ·BpeMH" •· {, 
ITo o:Ko'nqaunn H3MepeHHH . cnaA HMnynLca. "ape:MH 2''.: il. 

..· 

nocne :3a~ep>KI<n Ha ·:meMeHTax R16, cis ' . H ·Rn/cJ6,' ne- .\11· 

peBO~HT Tpnrrep Hac·M7 B HOBOe COCTOHHHe, B pe3ynLTaTe. . 
. 3Toro noHBnHeTcjl~-cnrnan ".oi<OH'Ia.nne npeo6pa3~aaH:n.·H 2~·;··~ 
Cnrnan "oi<onqaune npeo6pa3oaannH 2" aocnpnnnMaeTCH . 
aneuin:HM perncTpHpyro~nM yc~poifcTBOM· 'jana.i:In3a.YopoM/ ~~ · 
I<ai<: I<oMan~a nime:Ma ·R:o~a. :nomioe .. oi<onqaune ~HI<na H3- · 
MepeiinH n: perncTpa~nn oi'Me.qaeTcH .B 3ToM:,cnyqae. oT
BeTHLIM . cnrnam)M: anann3aTopa .. -,_. "I<o.zi- npiiH~T'', ·:~ocne : ,· 
qero . npeo6pa3oBaTenL :oi<a.3LmaercH n<)~roToaneniiLIM. I< · 
HOBOMY ~~I<ny H3MepeHHH. ' . '' • , .. 

Onpe~enHIOI~ee, aniiHnne na I<aqecT:So pa6oTLI · hjm6opa . 
OI<a3LIBaeT 3apH~HOe ycTpOHCTBO /3Y, p:ft:c. 3/; ocyrQeCTBnH
IO~ee coaMeCTHO C:·Pa3pH~HLIM ycTpoiicTBOM./PYa, •p:Hc.4/ 
n cxeM~ii "Jla" /puc. ·Sf _npeo.6pa3oaanne aMnnnTy~a~ape:MH. 

· B · onncLmaen?~.-np~~9pen_pHMeHe!Jo•3Y c __ noneaLtMnv rpa:H-_ 
3HCTopaMn- . '· B nero BX0~1,1T: ~ud>dJepen~uanLHLIH ycu
nuTenL~ ·=--ti; ~T·2 c renepaT<)paMu.-pe:lKUMHLIX TOI<OB- T3, 
T4, ycunuTenL nanpH:lKeHUH •-• TS, noaTopuTenL TOI<a· :_:·T6, · 
3apH~HLIH ~HO~'- :ti4,-' 3apH~HaH eMI<OCTL .,- Cl' Tp~H3HC
Top-dJopM:upoaaTenL · c:Hrnana OI<OII'IaHHH ·.·pa3pH~a - T7. 

HecMoTp.H H:a npocToTy, . 3Y no~o6no:to ··Tuna cnoco6uo··: 
y~oaneTaopuTL ·BLICoi<ue Tpe6oaanuH na TO'IH()CTL ·npeo6-
pa3oaann11, · GLtcTpo~eiicTaue. n ti~~e:lKnocTL. ,tiuc,ll~epen~u~ 

· anLnoe ncnonneJI:He :Bxo.ziHoro ·l<:aci<a~a nriro 3Y. ~ 3anor · 
ManocTn . TeMnepa rypH:oro ~peiid>a· · naqanL'noro · nanpH:lKen:n1r 
Ha 3apH~ifoii eMI<OCTII /3E/, npuMeHeHH~ B 3To~', I<aci<a~e 
noneBLIX TpaH3HCT.OpOB - npe~llOCLini<a Ma.J:!OCTH TOI<a yTe'II<U 
3E; ycTanoai<a a I<a'lecT.ae .aLi.xo~noro/ :Kaci<a~a ··T.o:Koaoro 

- . . ,. ·, 
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I 
llOBTOpHTenH - B03MO:lKHOC.TL peanu3a~UU O~HOnOniOCHOCTH 
cxeMLI,· -~.e. BO~MO*HOCTi. peairt3aUHH MOHOTOHH.OCTII ee 
nepexo~noii xapai<TepncTni<u .u BLICOI<Hi 3anaco:S neTneaoii 

·' ':: -~ 

YCTOH'IHBOCTH,, ' . . '· 0 
• . ' : •. 

· . • KoMnnei<c pa3pH~HLix. onepa~nii .ocyme_cTBnHeTcH -fpe:MH, 
H'leiii<aMH : PYa, Kp n-KGp /pH·c;: 4,6 u. 7/':· .P-Ya ncno.limie£ . 
ponL dJopMnpoBaTenH pa3pH~Iioro TOI<a, Kp :~ K6p - qiop-
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M~poBa TeJieH . HMITYJibCOB "BLIKIDo-~eHHe pa3pn.na:' H,-.!iGLICT -..., 
pLIH pa3pH,n". · · · · _ . . · ·· 

cltopMHpOBaHHe HMITYJILCa "BpeMH" ITpOH3BO.D;HTCH H'leH.;' 
Ko:H "Jia". Ha .nuyxuxo.ziosLr:H TpHrrep _3To:H · gqe:HKH rio.na

-IOTCH cHrHaJI:br, KOTOpLre: .U:OIDKHLI onpe,neJIHTL Ha'laJio H Ko
Hen; HMnynLca · "upeMH". /cna.n H:Mnyi:n;e:·a "BbiKmO'IeHHe 
pa3pg,na '1" H CHrHan "OKOH'IaHHe npeo6pa30-BaHHH 1 "/. 

Ha Bxo.zi'e ~npeo6pa;:o.:Ba Te.Jig :ycTaHOBJieH 3M~T'I:~P-HLIH .. . : -· 
ITOBTOpHTeJIL /3Il, pHC. 8/, COCTaBmiHHLIH :.D;JIH ·yMeHLWeHHH 
TeMnepaTypHoro .npe:HI!>a 'BLIXO.D;Horo HanpH:>KeiiHH H3 .TpaH-
3H~~opou n- p-n. il .'p -n ~P /f.Hna. 3a rto:BiopHTeJieM c.rie.nye'i 
JiiiHeHHaH cxeMa nponycKaHHH /CIT, PHC. 9/, BLIITOJIHeHHaH Ha 
OCHOBe ynpaui:ui:eMoro . ,neJIHTe.Jig ~- .D;HO.ziHLIH MOCTHK, pe-: '· 
3HCTOP R8. . . . . . 

IIpeo6pa3oBaHHe ·-BpeM:H-cepHH npoH3BO.U:HTCH u npH6ope 
c noMOID;LIO :>K,nymero · reHepa Topa, KOTOPLIH pa3pa6oTaH 
H Mo:>KeT.: 6LITL H3roT<nmeH ,nng .nuyx l{ac.ToT .,. 25 Mrn;/rc, 

· pHC~ . 10/ H 2 Mrn; /rca, PHC. 11/. 06e MO.U:HI!>HKaD;liH 
. reHepaTopa HMeiOT O.U:HY H TY :>Ke- CXeMy JJ! ITOCTpOeHHYIO 
Ha ocHoue LC .. -KOHTypa (Ll, L2, C1,C2) c ycHJIHTeJieM o6-.:~ 
parH:o:H ·CBH3H B BH,ne 3MHTTepHoro noBTOpHTeJig ·(12, RS, R6). _ 
,l(JIH. peaJIH3aD;HH :>K.D;yiD;ero pe:>KHMa Ha BXO,D;e CXeMLI yeT a- '· 
HOBJI.eH eme o,nHH 3MHTTepHLIH noBTOPHTeJIL /T 1, _ ,l(1, Rl, 
R2, R4/, _ KOTOpLiii myHTHpyeT- ;.'KOHTyp, . cpLIBaH B HeM 

KoJie6aHHH; np'ii Hii>I<He:M· ypouHe axo~Horo '(mrHana. :3neMeH- . 
TLI\T3~ )1;3 .H )~4 o6pa3yroT' BLIX,O.D;HOH :~~CKa,n. reHepaTopa, . , 
c no:MomLro Koioporo npoH3so.n:HT'cjf·n:Pe.ri:BapHTenLHoe l!>op
.M:HpoB.im:He B:~nynLcou cep~m- -H o6ecne'IHBaeTcH -··3aiD;HTa. 
r€mepaTopa' oT peaKn;HH nocJ:re)l:yroiD;Hx.tieneii. KoHI!>Hr.ypan;ifg 
cxeMLI reHepaTopa'. TaKoaa,' 'ITO IT03BOJIHe~ npoCTO o6ecne- " 
.'IHTL paBeHCTBo'· H:'aqaJihH~ii. H 'yciaHOBHBrueiicg' aMITJIHTY.U: 
KOJie6aHHH, T.e~ < npOCTO o6eciH:!'IHTb OTCYTCTBHe .BLI6era 
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.· .. . reHepaTopa' rip~:. BI<JIIO'IeHHii: ,l(JIH. noro B' npon;ecce:; Ha
CTPOHKH 'ycTaHaa.ri:RuaeTCH :raKoe YCHJieHHe B rieTiie' o6-
paTHOH CBH3H I c' noMOID;LIO· R 6 :I,: npli K(nopoM, ycTaHo-

BHBWaHCH .. aMITJIHTy,na _ KOne6·. a·HH. :H:. 6y~eT. _on.pe,neJI. HTLCH .. or- l. 1 

paHH'IeHHeM Ha .u;Ho,ne ,ll;l. Ilocne 3Toro .no6HBaiOTCH Tpe- . · 
6yeMoro ~- paaeHCTBa :· U .Haq. = U yc-i. no.n6opoM · pe3HCTopa · _ ' 
R4, onpe,neJIHIOID;ero,. Ha'lf:aJILHLIH_ T,O~ qepe3 HH.D;YKTHBH?CTL·. ~-

, KOHTypa I l Ha'l. /·, a cne.nouaTem>Ho, ·.H Ha'laJILHyro aMnJIH- , 
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TY.D:Y KOne6aHHH,- TaK KaK U ·>=p~~~ , r.ne p= ...j Ll+L2 
· _ · · . .· .. ' . Ha'I. Ha'I. · Cl C2 

BOllHOBOe COllpOTHBlleHHe KOHTypa. + 
·. ·.n;.Ju: OKOH'IaTellLHoro tPOPMHJ>OBaHHH HMriym,coB cepHH 

HcnonL3yroTcx cxeMLI <I>c H <I>ca /imc.···12 H 13/. UepaaH 
H3 HHX npe.z:tHa3Ha'leHa .. .z:tllH 'laCTOTLI 2S ·Mr.u; ·H BLinOllHeHa 
a -BH.z:te . O.z:tHOBH6paTopa Ha TYHHen~HLIX .z:tHo.ri:ax, BTopaH -
,I:(llH tlac:'TOThl 2 Mr.u; H BhlliOllHeHa B BH.z:te•o.z:tHOBH6paTopa 
Ha TTJI MHKpocxeMi:tX.. BLixti.n:H:oii· ~·Kac~a.n. o6oix 'cxeM 
BLinOllHeH Ha OCHOBe TpaH3HCTOpHoro nepeKmo'laTellH TO-
Ka. · · .. · .. . 

TexHut.tecKue xapaKmepucmuKu npeo6pa3oeame.llJt 

1. 0CHOBHLie .z:taHHLie: MaKCHMallhHOe 'IHCllO HMllYllhCOB 
cepHH /'IHC.rio K~l.Hanoa/ .; ·2s6, 'laCTOTa cepHH 2S HllH 2 Mr.u;, 
HHTerpani>HaH He.ri:HHeHHOCTL ·~ < 0,1 o/o, ,I:(H-;ptiJepeH.o;HanLHaH -
1-2o/o, .z:tpeiitiJ llOllO)KeHHH H3MepHTenLHOH xapaKTepHCTHKH 
npeo6pa30BaTenH 3a BOCeML 'laCOB pa60TLI npH H3MeHeHHH 
TeMnepa Typi,I o~<:py)KaiOID;eii cpe.z:tLI a npe.nenax ±S ° C - He 
6onee o.n:Ho~o KaHana. · 

J 2. llapaMeTpLI H3MepHeMoro HMnynLca /~xo.n "aHa
nH~"/: llOllHpHOCTL .- llOllO)KHTellLHaj_J:, tiJopMa - npOH3BOnL
HaH, ,I:(llHTenLHOCTL :> O,S MKCeK; aMnnHTy.z:ta .. ~-.. 0-lO B; 
BXO,I:(HOe COllpOTHBlleHHe MarHCTpanH • "aHallH3" .: ·2 KOM. 

3. OcHOBHLie nl!paMeTpLI cxeMLI ··nponyc~<:ami:H npeo6-
pa3oBaTenH: K03tPtPHiiHeHTLI . nep.e.z:ta'IH . CXeMLI B 3aKpLITOM 
COCTOHHJIH - < 4.10-3 ,B OTKpLITOM - -1, "npone3aHHe" 
tPPOHTa CHriiana ynpaaneHHH - . <· 1S MB, BXO,I:(HOe. conpo
THBneHHe CXeMLI B OTKPLITOM' COCTOHHHH ;,. 1 KOM .. CxeMa 
llpOITYCKaHHH · MO)KeT fiLITL Ha~TpoeHa Ha OTpHD;aTenLHyiO, 
nonO)KIITenL.HYIO HnH Hyneayro BEmH'IHHY nLe.necTana. 

4. ·noTpe6.ri~HHe npeo6pa3oBaTe.ri:H: 14 · Ma /+24 a/, 
280 Ma ;.:.24 B/, 80 Ma /+6 B/~· . 

S. llpH6op HcnonHeH a Kap~<:a'c'e · cToiiKH "BHIIIHH" c 
pa3MepoM no nepe.n:Heii naHenH 40 x 160.MM 2 /pHc. 14/; 

6. ·cxeMa npeo6pa3oaaTenH co.ziep)KHT:· HHTerpanLHLIX 
MHKpocxeM cepHH KISS - 10 Kopnycoa, TpaH3HCTopoa -
36wT. · --: "·': 
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~:20 

Ha npeo6pa3oBaTem. no.u;roToaneHa no.u;po6HaH Tex
HHqecKaH .n;oKyMeHTaUHH. Ero cxeMa T~aTenbHO JipoaepH

. nacb . H;oTpa6aTbiaanacL B TeqeHHH. 'nonyr:P.u;oaoii ~Kcnny-
a TaUHH napTJi:H ripuoopoB.' .. .; ' . ,. ' ·' ' . " . 

ABTOpbi 6nar_o,n;apHbl. COTpy.n;HHKaM. lla6opaTOpHH H,ll;ep
HbiX npo6neM OH.HH B'. T~.fue.B>ieHio:ro~M.BanyeBy,'r .B.IIo
KH,n;oaoii H ll.A.cl>a.zieeay 3a yqacTHe B pa3pa6oT~e KOH
CTPYKUliH; ol}lopMneHHJ:I ; TeXHHtH~pKOH >.u;oKyMe}rranHll H B 

- HJr'OTOBiie:Hull on:biTHbi~- o6pibno:B npe06pa30BaTenH .Mbi 
6naro,u;apHbi TaK)Ke COTpy,!J;HHKY lla6opaTOpHH. H,ll;epHbiX pe- · 
a~<:uuif.'JI!IlitlenlloKoay ·3a iiohe'3Hbie .()6c)hic~eliaH.:· 

. "~- ,,_. 

llaTepa Typa 

J. CnpaaoqHuK no nonynpoao.n;HHKOBLIM .u;uo.n;aM, ·· TpaH3Hc
TopaM a HHTerpanbHbiM cxeMaM. Ilo.u; pe.u;a~<:uueii H.H.ro·-
proHo~a~ M., "3HepruH", -1972." ·.- · ·· : ·;~. -. 

2. P.Caso/i, P.F.Manfredi. Energia Nucleare, 16,.7-8 ((969/. . . 
3. M.E.rnyWKOBCKHii, E.K.BoriKOB, .. B.H.MI.iwnHeB~ B c6. 

".H.u;epHoe npH6opocTpoemie"~ BLmycKX, M:,• AToMa3.n;aT, 
1969,CTp.35. -- ····'T 

l>,yKonacb nocTynHna· B !ll3.n;aTenbcKaii OT,n;en 
19 anpenH 1973 ro.u;a •.. 
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