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' 

0uiCWB88Mhll rrpeo6p&30BaTeJD. pa3pa60Ta.B ll)ISI I3M9p8HASI Bp9MQHR lKI3llJI MI<>-aTo

MOB aonopona. ·Yxaaaaaoe Tpe6oBaB.Be onpenenaxo n.anaaoxw npeo6paayeMhiX apeMeHHwx 

AHT&pBa.llOB 0+1 MltC8K0 0+ 10 MJ:CeK. 06bl'IHaSI CX8M8 OllhiTOB nO A3M9p8HAIO BpeMellJI 

lKI3HA MJO-Meao.aoa xn• MJO-aToMoa, o6paayiOmiXCB a aonopone, noa:aaaaa .sa p11c. 1. Coana

nease llMnym.coB CO CD;RBTB:IlnSIUROSHhlX C'I&T'IUOB 1, 2, 3 ABeT B:MByJibC, COOTBe'I'CTBYIODISil 

npoxoxneHRJO MJO-Meaoxa sa MBmem.. OcTaaoasamRilcs B MHwesR MI<>-Meaon JlaeT np11 pac-
~ 

nane snexTpos, perec-rpnpyeMhll cxeMoA coanaJleHilil 11. B CIIy'lae npxcyTCTBRB B BOJlOpo

Jle aTOMOB 604- TSI:>Kenh!X SJI8M8BTOB B03MOlKHO llCByCKallll8 M830peBTreSOBCKOro raMMa

EBaST&, persCTpJIPY8MOro CUIISTRIUIBIISOilllbiM C"'&T'IRJ:OM C KpSCTannoM Nal • 

fipeo6p&30B8T9Jib pa60TaeT no WSpOKO R3B8CTSOM;y CTapT-CTOnllOMy npR&nsny, Dpll'I&M 

saMepellHSI MoryT aecT.ac& B llBYX pelKIMax. B pexsMe sopMan&Hoil apeMessoil wxanbl 

(pBC. 2) CTapT-RMByJibCOM SIBJISI&TCSI llMny.II&C npOXO:>Kil811RSI fl. -M930118, CTOn-llMByn&-

COM - IMnyn&e 3JI81:Tp011a Hili Y ·-J:BaHTa. C 1l9n&IO YM9Bhm&HIISI 'IHCJia 38ByCXOB npeo6-

pa30B8T9.1ISI llCnom.ayeTCSI pelKIIM o6pameHHOI speMeHSOI WX8.1lbl (p.ac. 3), KOrJla sa CTap>r-

axon nonaeTCSI HMnyn&c snexTpoaa ll.llll y -KB8HT8, a Ha CTOil-BXOil llMnyn&C fl. -Me-

aoaa, aanep:>KallSbll sa aenH'IIlllY apeMeHnoro neanaao11a npeo6paaoaaHHB. 

B npeo6paaosaTene .acnom.ayeTCB cxeMa 6noxnpoBKR np• np.axolle a HccnenyeMwil 
/1 2/ 

HHTepaan apeueu BToporo p. -M930Ha ' • CxeMa 6noxRpOBKR CllBO&HSbiX sMnym.coa 

p. -Meaosoa aanpemaeT npoxoJKAeSRe HMnyn&ca snex-rpoaa nocne noBBneHHB BToporo p. -Me

aoaa. llpeo6pa3~B8T9ll& BM9eT C"'QTSble BbiXOAbl 'IHC.Il8 CT8pT-RMByn&COB, CTOB-SMnyflhCOB, 

CAB09BHbiX RMnyii&COB fl. -M930HOB S 'ISC.Il8 BMByli&COB, UO,Q8HHbiX Sa 8H8JIIl38TOp. fipll 

pa60Te C npeo6pa30B8T8il9M llCBOn&30B8ilCSI 8MllniTYABhlll 8B8nR38TOp TRna AJ1~256. 

0uHC8Bse 6noxoa npeo6pasoaaTenR 

Bnox-cxeua apeus-aMilniTyAa npRBe.Qesa sa pRe. 4, 

3 



sa pac. 5 DP811CTaBneaa BpeM8BSASI 11BarpaMMa pa!SOThl 15nOJta, npBIIIlBD pai50Thl JtOSBepTOpa -

aapSill eMKOCTB nocTOSUIShlM TOJtoM B Te'lesae accne11yeworo spewessoro asTepBana, mspoJto 

aaaecTes
13+121

• Os noasOJIHeT cpassaTem.so npocThiMB cpei1CTBawa nony'lsTb xopomee ape

wessoe paapemesae, nasellsOCTb1 pa!SOTaTb senocpei1CTBesso c aMDnBT)'llBhiM asanaaaTopoM, 

CTapT-CTODBhlll Tplll'rep, aanycJtaeMbrll cTapT-BMnym.cow, BJtnJO'lae'l' JtOBBepTop, sa 

BhiXOI1e JtO'I'OpOrO IIO!IB1llleTCII csrsan C aMnnBT)'I1011' upODO~IllBOBallbBOII Bp9M9SBo 011SOBpe

M9SSO OR OTKphiB89'1' BOpOTa1 '18pe3 ltO'I'Ophle CTOII-BNDynbC (c15paChJBa10JilBII Tparrep B sa

'l&nbBOQ COCTOSUIBe) 3aDyCJtA9T 011SOBBI5pa'l'op ynpaaneSBII, 011SOBBI5paTOp yDpaBneHBII 3aDpe-

maeT aapSill a pa3pSIJl eMJtOCTB KossepTOpa, OTitphiBaeT nasells&Je aopOTa ·a aMnym.c c 

Bb1XOI1a JtosaepTopa npoXOI1BT sa asanaaa'l'op. 011sosa!SpaTop yupasnesas 11ae'1' Tax~e c'le'I'

Shrll BMDyllbC1 KOTOphlll MO~SO BCDOllb30BaTb 11n.11 ynpaaneRBR aSanB3aTOPOM, npa OTCyTCTBBB 

CTOD-BMDyllbC8 B 3al1aSHOM Bp9N9SS0M BSTepaane1 'l'psrrep cl5paChiBaeTCB CTapT-BMDyllbCOM1 

upOW811WBM 'lepe3 CX&My 3ai18P~KBo npa .STON BSTerpspyiOWaB 9MitOCTb B&'IBBaeT pa3p!llK8Tb

CH 110 saqam.soro COCTOSUIBH (sa psc. 5 W'l'psx-nyBJtTap) • .llnssa spewessoll aa11ep~u onpe

nenHeT senaqssy speMessoro 11BaDaaosa. 

npRBDBDRallbBaB CX&Ma 15noJta Bp9M9-8MDnBTyl18 upei1CTaBnesa Sa psc, 61 DBBellsaB 

· CX&Ma nponycJtaHRH DOKa3aBa B8 psc. 7. CTapT-CTODHhlll Tpsrrep COI5pas DO CXeMe lliMBI1Ta 

sa TpaH3RCTopax T 1 s T 2, CBB3b Me~I1Y TpasaacropaMB (c xonneETopa Depaoro sa 6aay 

BToporo) ocymecTsnHeTCs onopShiM 11BOI10M ll:2· Paa6poc sens'lsSbr onop•oro saDpH~esaH 

11ROAa KOMDeBCRpyeTCH 11011CTpOIIKOII CODpOTBBnesaH B xonneJtTOpe TpROAa T
2

• CToD-BMDyllbC 

B BMD)'llbC cl5poca CJtnal1hiBa!OTCH B8 CX9M9 Cit0~9BRB (TpBOI1hl T
8

.;.T10) B DOI1a!OTCB B Jton

neJt'I'Op Tpao11a T 1• lfyacTBRTem.socTb Tparrepa npa AnBTen&SOCTR aaDycxaJOmax BMDyn&coa 

50 scex coCTssnSieT 1 s • .llnH o6ecne'leBRH pa6oThl upa 6om.max aarpyaxax ace CBB3B B 

Tparrepe BhJIIODSeHhl 110 DOCTOHSBOMY TOJty, Ha BC9X BXOAaX DOCT&Bn&Bbl BOCCTaHaBnBBaJO

WRe llBOilbl llDSI DRKBBilADBB CllBBra ypoaHell B3-3a aapSIIlKB BXOilBhiX eMKOCTell, 11MDym.c 

C BblXOAa Tparrepa '19pe3 SMBTTepHb!ll DOBTOpBTellb sa TpBOil9 T 
3 

DOila&TCB sa KOBBepTOp 

B ynpaBDBIOWBil BXOil CX9Mhl nponycJtaSBB, ' 

B cxeMe upsssrr&J M&pbr npOTRB· B03No~soro c6oB c6pocosoro awnym.ca. Ynpaanesae 

KOHB9pTOpOM Bei19TCB 'lepea eMKOCTb 0,01 MKcjJ, 34pSill KOTOpOII '19p93 20 MKCeK ol5eCDe'lB

BaeT aoaapamesae xosaepTopa a saqam.soe cocTouae. 3TBM llOCTaraeTCB ycTpasesaa no~~ 

ro BMIIyllbCa C BhJXOI18 KOHBepTopa llpB DOCD91lYIOW9M cny'l&IIBOM npRXOil9 CTOII-BMnyllbCa, 

CBH3b CO CX9MOII nponyCKABBB ( TpROilbl ~ 11 , T 12 ) BhJDODH9S8 DO DOCTOBSSOM)' TOJty 1 TaK 

lt8Jt upa 9MKOCTHOII CBSI3B DpBXOilY CTOD-RMDym.ca B STOM CDy'lae 6ylleT COOTB8TCTBOB8Tb 

nono~aTellbBbrll carsan B 6aae TpsoAa T 11 a OTPBilaTem.Shlll - B SMBTTepe (JlB~pasuap~ 

B8HHblll 381lHBII <jlpOHT C BhiXOI18 Tpsrrepa), CyNMa STRX carsanoB up9BhiW8eT Dp91l9llbiiQ

AOIIyCTBM09 sanpH~esae SMRTTepsoro nepexo11a T
11

• 

4 

• 

i 

KoSBepTop BhiDMH&B sa TpsollaX T 4 f T 8 • 11BTerpspyJOma• &MKQCTb 

Cll DOCTOHIIJlhiM TOitOM1 ll8p8JU[IO'l88MhiM M&~y Tpa .. IICTopaNB JlBcjJ<jlepe&us 

• T 8' Bo Bp&MB upeo6paaOB8DB TPaBSBCTop T 6 pai50T88T B pe~Me c 0 

IIAI'PY:!IO'lllblil TpBOI1 T 5 34ltpbiT, 3To o6ecne'IBsaeT shlcoxoe BhiXOllBoe coup 

paTopa IIOCTOOBOro TOlta, KpoMe TOro, B8IIB'IBB8 STOro TOlta Bhll5paaa C)'Dl' 

TOltOB yT8'18lt, IIOSTOM)' CX8M4 BM88T BbiCOlt)'IO IIBB&ilHOCTb npeo6pa30B4BBI 

BAIODIBI ABOA llu B !Saae TpB011A T 8 CJI)'~T 011HOBpeMaBSO 111fB ltOMD&IICaJU 

lioro ,qpelcjla liOTeKDBana SMBTTepa T
6

, noAOI5Bhla DpBHDBDhl IIOCTp09SBH KOI 
/710-1:.1/ 

CaHbl B pai50T4X 1 o 

B &a'laAIIOM COCTOIIH.BB TpBOI1 T 4 OTltJihiT1 Tpao11 T 
6 

aaxpwT, a Tpao~ 

B cxeNe acnom.aoaaa BhiCOltO'l8CTOTBhll repMallaeahrl npn TpaaaacTop, c 

'laCTOTolt ycaneDII no TOK)' 700 'Mrn. npa npaxo11e nono~sTem.aoro ynpaan 

11a BaDpii~DII c TPBrrepa TpBOI1 T 4 38Jtph1Ba&TCR a aaJtpbraaeT TpKO.Il T 
5

• 

sMaTTepsoro conpOTaanesas T4 a T 8 'lepea Tpaon T
6 
aapn~eT &MKOCTb C 

'lasaa ynpaans10mero aMnym.ca TpBOil T 
6 

aaJtphiBaeTCs, Tpso11 T 
4 

OT~~:pwaae· 

TpBOI1 T 5, TOltOM KOTOpOro 9MKOCTb C pa3pB~eTCH npBMepso c TOll lK9 ' 

H npa 3apsur.e, ECllll Tpsrrep B03Bpama9TCR B BCX011B09 COCTOSUIB9 He c15poc 

noM, a CTOD-BMnyllbCOM1 TO OllBOBp8M9BBO Cpal5aThiBaeT 011BOBR6paTOp ynpal 

BhlllaeT sa conpOTaanesae B 6aae Tp&olla T 
5 

aMnyn&e Toxa aanpeTa paapn; 

CTblO 1 MXC9Jt, 3TBM BMnylfbCOM TpBOil T S 1101lll9p~HB8eTcS B 38KphJTOM CO< 

CMO'I'ps Ba O'I'Kpb!BaHBe TpBOila T 4, DOSTOM)' 3ap.liJl B8 9MKOCTS C OCTaeTC 

TaxBM ol5pa30M cjJopMspyeTCs DnocKall sepwasa BMnym.ca, seo15xouNaa llDB 

aaTOpa, nap&KDIO'l9BH9M BBTerpupyiOmelt C B3M8BIIIOTCB AB8D830Bhl BpeMel 

saBRH. YMeBbmeaaeM aena'IHHhl TOK03aAaJOmero conpOTaanesus JlBcjJcjlepesnaaJ 

so nnasso B.IIBoe YMeBbmaTb apeMessoA All anaaog pa60Tbl xossepTopa. Maxc 

IInBTyll8 BhlXOilBOrO BMnynbCa KOHBepTOp8 COCTaBDB9'1' 6a, 

• nocxonbKY B cnyqae OllBOBpeMeBBOrO !IpBXOila CTapT B CToli-RMnynbCOI 

~eT llaB8Tb lfO~Bhl9 cpal5aThiBaBBH1 38DYCK810lllB9 ltOBBepTop, BB9.119H4 D91Ib : 

eMEOCTB BO Bp&MSI pa60Tbl OllBOBH6paTOpa yJipasneBsH. npa 9TOM C OllH0BR6] 

3Y TpBOila T 6 IIOAaeTCs !Iono~TenbBhlil BMnym.c, no®ep~ssaromsA T 
11 

s a, 

BBR 1 Aa~e llpB cpal5aTbiB8.8BH Tpsrrepa, 

0Asoaul5paTop y11paanesus co6pas sa TpasaacTopax T
14

- T
16

, os BBn 

3HCTOpllb1N 9KBBB8D9BTOM CX9Mb/ 
131

, C Bp9MH38/l810Well eMKOCTbl0
1 

BKDIO'leE 

&MBTTepaMa TpBOilOB T 14 a T 15• B saqam.soM cocTonssa T 
14 

aaKphiT, a T
1 

TpsoA T 15 38Kpb!B89TCB nono~TellbBhiM BXOilBhlN sMnym.cOM 'lepea nosTOJ 

Tpsoll T 14 OTKpbraaeTcs s speMsaaAaromas eMKOCTb 1500 11cjJ 'lepea ero SMB' 

Tssnesue 2 K B aMBTTepe T 15 aapB~eTCs llO 't'ex nop, noKa He OTKpoeTcs 

5 



Meuasr J:IBarpaMMa pafSOTbl CSnOJCa, fipHJDlBD pafSOTbl ~:oasepTopa -

'biM TOICOM B Te'leRHe BCCIIe):lyeworo BpeMeRROrO BRTepsana, IIlBpOICO 

OIISieT cpaBRBTeJD.RO npOCTbiMB cpeJ:ICTBaMB nony'IB'I'b xopomee spe

eiiROCTh, pafSOTaTh Henocpe):ICTBeHRO C aMilnRT:yJ:IRbiM aR811B3aTOpOM, 

rrep, 3a!lyCJC&eMblll CTapT-HMliYJihCOM0 BICnJO'IaeT XORBepTop, Ra 

caraan C aMnnRT:y):IOll' npODO!lllJIORaJihROil speMeRR, 0J:IROBpe

OTa, qepe3 ICOTOpble CTOil-JIM!lyllloC ( cfSpaCbiBaiOWiil TpBrrep B aa

cxaeT O):IROBR6paTOp ynpaBneHRSI, 0J:IROBB6paTOP ynpaaneHBSI aanpe

MXOCTB KOHBepTopa, OTJCpbiBaeT IIB:HeiiHble BopOTa B JIMilyJD.C C 

'liBT Ra aBaiiR38TOp, 0J:IROBJI6paTOp ynpaaneHJISI ):laeT TaX)IC9 C'leT-

0)1CR0 BCDOJih30BaTh ):IIISI ynpaBn9BBSI aRanR3aTOpOM, fipB OTCyTCTBBB 

M speMeBBOM RRTepaane, Tparrep cfSpaCbiBaeTCSI CTapT-BMnyJihCOM, 

38J:Iep)ICKB,fipa aTOM BRTerpapyiOmaSI eMKOCTh Ra'IBRaeT paapS1)1{8Th

,HRSI (Ha pBC, 5 IIlTpRX-!lyRKTBp), JliiBRa BpeMeRBOll 3a):lep)ICKH onpe-

oro Aaanaaoaa. 

Ma 611011:a speMR-aMiliiRT:y):la npe):ICTaBneaa Ra pac, 6, IIRReiiRaSI 

aaa aa pRe. 7. CTaPT-CTOnRblll Tparrep co6paa no cxeMe lliMBJ:ITa 

, cssrah Me)ICJ:IY TpaaaaCTopaMa (c KonnexTopa nepaoro aa 6aay 

onopRbiM IIROJ:IOM ll:!· Paa6poc aemr'IBRbl onop•oro aanpg)KeBRSI 

'liCTpoliKoll conpoTasneBBSI B ~:onnexTope Tp&olla T 2• CTon-aMnym.c 

saiOTCR aa cxeMe ciJo)KeHRR (Tpao.Qbl T 8 .;.T10) a no):laiOTCR B ~:on

saTellhROCTh Tparrepa npB ):lnJITellhROCTB aanyCJCaiOWJIX BMnYIIhCOB 

Jlng o6ecne'leHBSI pa6oTbi npa 6om.max aarpyaJCax ace CBSI3B B 

OCTOSIRROMY TOKy, Ha BC9X BXO):IaX DOCT8BIIeHbl BOCCTaRaBnJIBaiO-

B CJ:IBBra yposaell B3-3a aap.IIJ:IU BXOJ:IHbiX eMKOCTell. HMnym.c 

9MBTTepKblll DOBTOpBT9Jih Ka TpBO):Ie T 3 llO):IaeTCSI K8 XORB9PTOP 

bi nponycKaKBSI, 

B03MO)Kaoro c6osr c6pocoaoro &Mnym.ca, Ynpasneue 

0,01 MK<jl, 3apSill KOTOpoll 'lepe3 20 MJCCeJC ofSecneu-

opa B Ka'laJD.ROe COCTOHKBe, ::lTRM ):IOCTRraeTCSI ycTpaK8HBe IIO)ICK()

OHBepTOpa npR nocne):lyiOmeM cny'laiiHOM npBXOJ:I8 CTOn-RwnyJD.Ca, 

RBSI (TpBO):Ibl :ll' T 12 ) BblllOIIK9R8 DO nOCTOSIHROMY TOKYo TalC 

npBXOJ:IY CTOil-RMnym.ca B 9TOM cnyqae 6yJ:I9T COOTB9TCTBOBaTh 

aae TpRolla T 11 B OTpaaaTellhRblll - B sMRTTepe (J:1Bojl4lepeHilRPo

xo):la Tparrepa). CyMMa sTBx cBraanoa npeablma&T npeAem.ao

KTTepaoro nepexo):la T 
11

• 

4 

.. 
.JJ< 

KoRBepTop BbiDOIIB&R aa TpROJ:IAX T 
4 

+ T 
8 

• HRTerpBpyiOmasr &MKOC'I'b C aapli)ICSeT-

csr DOCTOSIRRbiM TOICOM, llep&UIO'U8NbiM M8)1CJ:IY TPa .. BCTopaNR J:IB<jlqlepeRnBam.aoll napbl T 4 
• T 

8
, Bo spew• upe~pa:aoaaosr TPaRBHCTop T 6 paCSOTaaT B pe)ICBM8 c oCSmell CSaaoll, a 

aarpyao'Ubll TpHOll T 
5 

aaJCpbiT, :3To oCSecneuaa&T BbiCOKoe BbiXOJ:IBoe conpOTRBnea•e reae

paTopa DOCTODROI"O TOK8, KpOM8 TOrO, B8IIR'IHR8 3TOrO TOJC8 BblfSpaU CymecTBeRRO fSom.me 

TOJCOB yTe'l81t, nOSTOM:y CX&Ma RM88T BbiCOJCYIO nJIR&JIB:OCTh npe~fSpa30B8RRJI, BoccTaRaBIIR

saiOmRll .QBOJ:I .llu a CSaae TPHOJ:Ia T 
8 

CJQ')ICBT OliROBpeweaao Ansr xowneacattRR TeMnepaT:yp-

8oro ,~~pellljla nOTeJOUana &MBTTepa T
6

• llo.Qo6.Rhle npRJDlRDbl nocTpoeRRSI ~:oasepTopos ona-
17 10-1:.!/ 

C8Rbl B pafSOTaX ' , 

B Ba'I&DoliOM COCTOHH.IIR TPHOJ:I T 4 OTitpbiT, TPROJ:I T 6 aaJCpbiT, a TPROJ:I T 5 R&Cblmea, 

B cxeMe •cnom.aosa• BbiCOitO'IACTOTRblll repMaliR&sblll npn TpaaaHcTop, c rpaHB'IRoll 

'18CTOT0ll yCRIJ:8RRJI llO TOKY 700 'Mrn, fipR npBX0):18 llOIIO)ICRTem.lloro ynpaBIIJIIOIIlerO nepena

):18 aanpg)Kallllll c TPRrrepa TPKOJ:I T 
4 

aaxpblsaeTCsr • aaKpbisaeT TpRoll T 
5

• To~: oCSmero 

sMRTTepaoro conpOTHBlleRJill T 
4 

R T 
8 

'lepea TPKO.Q T 
6 

aapH)IC88T eMIOCTh C. llp• oxoa

'I&RRB yllpaBnliiOIIlero RNnym.ca TPROJ:I T 
8 

38KpbiB&eTCll, TpROJ:I T 
4 

OTXpblaaeTCR R OTXpblsaeT 

TpBOJ:I T 
5

, TOKOM KOToporo eMKOCTio C pa3pli)IC89TCR npiiM8pHO C TOll )ICe CKOpOCThi00 'ITO 

• npa aapSI):Ie, Ecn~~ Tparrep soaspamaeTCH B BcxoAaoe cocTOHKBe ae c6pocoBbiM caraa

noM, 8 CTOll-BMJlYJihCOM, TO OJ:IROBp8MeKHO CpafSaThiB&eT OJ:IROBB6paTOp ynpasneusr, KOTOpblll 

Bbl):laeT R8 COllpOTHBII8RIIe B fSaae TpiiO):Ia T
5 

IIM!lyllloC TOKa aanpeTa pa3pSI):Ia J:IIIBT&IIhRQ

CThiO 1 MiceJt, ::lTBM BMnym.coM TPROII T 5 DOAJ:Iep)ICBBaeTcsr B aaKpbiTON cocTORliBR, ae

CMOTPSI sa OTKpbiBaii.Be TPBOJ:Ia ""' 1109TOMY 3aplill Ra eMKOCTR C OCTaeTCSI llOCTOHIIRbiM, 

T8KIIM o6pa30M <jlopMKPYeTCSI DIIOCKaSI B9pWIIRa RMDYIIhCa, aeofSxOIIRMaSI J:IIIR pa60Thl aaana-

38TOpa, fiep&XIIIO'IeRBeM RRTerpapyiOIIleil C B3M9RKIOTCII ):1Rana30Rbl BpeMeii.B npe06paao

saRKR. YMe!ll>meaaeM senR'IHRbl TOX038J:IaiOmero conpOTKBIIeRKSI J:IRcjlopepeanHallhHoll napbl MO)IC

ao nnaaao s):lsoe yMeJihma'l'b speMeaaoll J:IH anaaoa pa60Tbi xoasepTopa, MaKCHMan~oaasr aM

nnHT:yJ:Ia BbiXO):IROrO JIMDyllloCa KORBepTOpa COCTaBIIH9T 6B, 
ill> 

fiocKOIIhXY B cnyqae OAROBpeMeRBOrO DpiiXOJ:Ia CTapT R CTOII-RMDYIIhCOB Tparrep Mo-

)ICQT AaBaTh nO)I{Rble CpafS8.Th!BaRHSI, aanyCXaiOIIlHe XORsepTop, BBe):leR8 llellh 3allpeTa 3apRAa 

9MKOCTR BO BpeMR pa60Tbl OAHOBII6paTopa ynpaBII9RRR, fipH 9TOM C 0):1HOBR6paTopa Ka 6a-

3y TPKOA8 T 6 IIOAaeTCR DOIIO)ICRTellhRbiA IIM!lyllhC, DOII):Iep)ICRBaiOmHll Ttl B 38KpblTOM COCTOSI

RKH, J:I&)Ke npa cpafSaTbiBaRHR Tparrepa. 

0AROBH~paTop ynpaaneHHSI co6paa aa TpaaaacTopax T
14 

- T
16

, OR RBnHeTCSI Tpaa-

3RCTOPRhll\l 91CBHBalleRTOM CX9Mb/ 
131

, C speMR38):1aiOJlleil eMKOCTbiO, BKIIIO'IeHROA Me)ICIIY 

SMRTTepaMR TpROJ:IOB T 14 • T 15• B Ra'lallhHOM cocTOSIRHR T 14 ·3aKphiT, a T 15 nposonaT, 

Tpaon T 15 aaKphlsaeTCSI nono)ICKT&IIhRbiM BXOARbiM aMnyllhcOM 'lepea nosTop,HTenh T 
13

• 

Tp&OJ:I T 
14 

OTKpbrsaeTcs R speMSI3aAaiOmasr eMKOCTh 1500 n<jl 'lepea ero aMaTTep a conpo-

TRBIIeHR9 2 K s s,.TTepe' T 15 

l! 

aapg)IC8eTCR J:IO Tex nop.noKa He OTKpoeTca TplloA T 
15

, 

5 



nocne qero npoacxo~T o6paT&&Ill nepel5poc exeww. JlaoA .n
10 

BJtiiJO'Iea lOlli yMellbmesall 

apeMeBB BOCCTaBOBJI8Ull CX8M&I, C 8MBftepaoro nOBTopBTe.llll Ba TPBOAe T JS CUMaiDTCll 

BMRflDaC&I ynpaBneUll BopOTaliU B C'I8TBl>IA BMnylDaC, C 9MBTTepa TPBOA8 TIS CBBM&eTCll 

BMRf.llJoC 3anpeTa 3apl!Aa0 C erO lt01l1l81tTOp8 no.QaeTCll TOJt 3anpeTa pa3pli.Qa, 

fipss~n paiSOTw naaeAawx aopOT (pac. 7) aa ocaoae TOJtOB&IX JtiiJO'IeA onacas a paiSe>-< 
/14/ ' 

Te • TpaH3BCTop T 
18 

acnom.3yeTCll A.llll ynpaBIIeHBll npoxoJK.QeaaeM axo.Qsoro TOKa 

qepe3 Tpao.Q T 
17

• fipa noMoma uljHjlepesuam.soA napw sa TPBO.Qax T 
19 

a T 
20 

JtoMReH

capyeTCll ru.e.Qec:T&n, B&I3B&BH&IA nepeJtmo'leUeM pelK&Msoro TOIUI T 
18 

a TPBOA T 
17 

• TyM-

6nepoM Tl5 
2 

CX8M8 MOlKeT nepeBO.QBT~CB B OTJtp&IToe COCTOBUe, 

Cxew aaneplKJ.I. fipaBJlBnaam.aall cxeua 3AAeplKu npaae.Qeaa aa pac. 8. CxeMa 

eoeTOBT B3 cjiOpMBpOBATellll BXO.QHoro BMnylDaCA ( TpBO.Q&I T 
1 

B T 
2

) 0 B&IXO.QHoro BMnyllbC8 

(Tpao.Qw T 3 - T
5

J • uua 3A.QeplKU, naaall aa.QepJKU eo6paaa &3 48 ceJtAaA no 2x~Oaa,.... 

ltOB 0 llpOBO.Q()M 0,1 MM Ba noml9TBII9BOIIOM CTeplKBe .QBAMeTPOM 7 Mill, licnom.30B8110Cb 

8 eTeplKseA B&IcoJto'laeTOTaoA &30IIllllB& xa6ena PK-100-7-11, AIIBBOA 190 MM, no 6 eeJtABil 

Ha lt&lK.QOM CTGplKBe, BXO.QBOII cjlopM&pOBATellb .Q8eT ROIIOlKBTellbH&IA BMnym.c TOK8 8MRIIB

Ty.QOil }4 M80 .QIIBTellbHOCT&IO 50 HCelt B IIBHBIO 38.QeplKitB 0 BAr'pylKeHsyiO 88 ee BOIIHOBOe 

eonpOTsaneHBe, 0Tpa3aamsc& OT KopoTK03AMKByToro xosna, &Mnym.c MeHlleT 3BaJC s qepe3 

2 t3 ( ·.t
3 

- apeMeBB&ll .QII&Ba IIBBBB) OTBp&IB&eT TPBO.Q T 
3

• 3aJtopA'IBB8ll nepeltiiiO'IATe-

lleM OT.Qellb.H&Ie eeJCilBB IIBBBB 0 MOlKBO MeHliTb BpeMll 3A.QeplKitB B npe.Qei!AX 0T 0,2 .110 

5,0 MJteeJt, .lliiHTellbBOCTb B&IXO.QHOro BMnyllbCA DpB 9TOM B3MeBlleTCll OT 0,1 .110 0,2 MJtCeK, 

8MDIIBTy.QA ero pABHA 3 a, nepe.QHHA cjlpOHT Be XylKe 50 BCeJt, 

Bno~~:spoaJta C.QBoeHBbiX sMnyn&coa p. -Me3osoa, BnOJt-cxeMa 6noxspoBKB e.Qaoea-

B&IX BMnyllbeOB p. -Me30BOB DpBBe.QeBa sa pae. 9, 88 p&C, 10 .QAHA apeMeBBAll .QBAr'paM

/1/ 
MA pa60T&l, fipBBnBn .QeileTBBll RO.QOI5B&IX exeM onseaa B pa60Te , KAlK.Q&Iil BXO.QBOil 

BMDfllbC 0T fl -Me30BA 3AplllKAeT eMJtOCTb npeo6pa30BATellll T-+ A-+ T .110 onpenenes-

soA aena'IBH&I, KOTOPAll B&I6apaeTCSI BalKe nopora epa6aT&IBABBll TP•rrepa lliMBilTA, B Te

qesae BHTepBAII8 BpeMeBB ISIIOBEpOBitB eMKOCTb pa3pmKA~SI .110 nepBOBA'IAIIbHoro 3BA'IeBBll 

simpHlKeH&ll, EenB B TG'IeBBe 9TOro BpeMeHB npBXO.QBT BTOpOA BMnyllbC p. -Me30Ba0 TO 

eywwapsoe 3BA'Ie&ae sanplllKeHBH npeawcaT nopor cpa6aT&IBAHBll Tparrepa lliMBATA, Tpar

rep lliMBilT8 B&lllAeT BMnyllbe 3ARpeTA HA HOpMAIIbHO OTKp&ITyiO CXeyY npOnyCKAHBll BM

nynbeOB alleltTpOBOB, 3neJtTPOBH&Iil BXO,[l ISIIOKBpyeTCll B B03MOlKB&III BMnyllbC OT alleJtTPo

BA paenana BToporo P. -Me3osa, BCJJ:alKAJOmBA apeMeaaoe pacnpenenesae, se npoxo.QBT 

HA BXOil ISIIOKA apeMSI-AMRIIHTflla. Ha 911eJtTPOHB&IA BXOA DOCTABIIeBA IIBBBR 3A.QeplKU0 

'IT06&1 KOMneseapOBATb 3A.QeplKitf 3AKp&IBAHBll BOpOT B eny'IAe O.QHOBp&MeBBOr'O DpB-

XO,[lA BMDyllbeOB OT P.a • e2 

Ha pRe. 11 npBB&.Qesa npBBilBnBAIIbBAH cxeMa 6noKBpoau c.QBoeBBWx BMnyllbCOB 

6 

• 

} 

l 
J;'· 

~ 

i 
t 
l 
4. 

I 

·~ 
,.~ . 

p. -weaosoa, fipeol5paaoaaTem. T-+ A-+ T col5paa no OI!BC&JIBOII B&lme Cll 

TOpA, 3a Bp&MSI .QeiiCTBBSI BXO.QBOr'O BMllyllbca (150 BC&It) BBTerpapyiOmaa 8MI 

3ApBlKAeTC51 npBMepBO 88 2 B, Pa3pli.Q 9MitOCTB nOCTO .. B&IM TOitOM lt0111l8JtTC 

B03MOlKBOCTb BCIIOIIb30BATb CX9Mf II ltB'IGCTBe TpasccjlopMATOpa BpeM&BH&IX • 

Toll: pa3p51Aa GMBOCTB B 10-20 pa3 M9Bbme TOKA 3AP.IIIlA1 OS peryiiBPYeTCll 

conpOTBaneua B aMsTTepax uljHjlepesn•am.soll napw T 
1 

B T 
2

• BnaroAAPll a1 

B03MOlKBOCTb B3M8BBTb .QBAUA30.H BpeMeBB 6110it&p0BitB B II penenaX 5- 10 Mit< 

Tparrep lliM&ATa, c noporoM epa6aT&JB&BHH ~ 2,5 a, eo6paa sa TpAB3• 

T a· nOCJtollbltY OT Tparrepa se TP&6yeTCSI BbiCOKOro 6biC'J'PO.QeACTBBS, OS CO· 

/15/ 
Boll CX8M8 , Bb1X().QBOA BMDyllbC l!OIIOlKBT911bBOII IIOIIJIPIIOCTB C ANIIIIBTy.QO. 

9MBTT9pBblll llOBTOpBTellb SA 'J'I)Bo.Qe T
7 

lloAAGTCll BA BOpMAIIbBO OTitpbiTyiO C 

/2/ 
CJtasaa , co6passy10 sa TPBOAAX T 

8 
- T 9• 

B CX&Me BCI!om.30BABA IIBUll ~A8PlKU TBilB 3-10 Ba 0,125 MKC8Jt0 C 

COI!pOTBBII9HBeN 300 OM0 COr'IIACfiOlllee COnpoTBBneQe llOCTABIIeBO BA IIXOA II 

Pa3Be'@BTellb• B npeo6pa3oaaTene acnom.3yiOTCll pa3BeTBKTellll, npBR 

exewa KOTOp&IX l!OKA3AHA HA pRe, 12. CxeMA MOlKeT JlCli&Ilb30BATbCll ltAit Cfl 

nyllbcoa. Cxewa paec'IBTABA sa nonoJKaTellb&ble • OTPKnATellbB&Je BXO.QBble • 

CBrBAII&I AMilnBTYAOII AO 3 B, 

XapaltTepaeTBKK npeo6pa30BATell.ll 

H3MepeBBe ,[lBcjlcjlepesu.am.soll seuseii&OCTK npeo6pa30BATenH npoBaB~ 
/4 6 8 9/ 

B3BeCTBOMf cnoco6y 3AAABBll Clly'IAIIB&JX apeMeBB&IX BBTepaanoB ' ' ' • B 

Te AIIH 6onee nonsoro MOAei!BpoaasaH peam.Bblx ycnoaaA pa60Tbl B CTap~• 

6&JIIB CTATBCTB'IGCU pacnpeAelleHHbiMB BO BpeMeBB, KaiiB6pOBitA apeMeBBOII 
• /16/ 

pA30BAT911ll npOB3BOABIIACb no MeTO.IIYo npeAIIOJKeBBOMf B no 15nOK-eXe~ 

BA pKe, 13, C&A'IAIIA OTKIIIO'IAIICSI resepATOp 5 Mrll B CXeMbl eoanaAeBBII pa 

OABOMY KABAI!y OT my MOB 4>3Y, BRA llOJIY"leHJIOr'O eneKTPA l!OKA3AB BA pBC, 

llB811bBASI BeiiB&eiiBOCTb Be XylKe 3% (KAlKAASI TO'IKA liBIIlleTCSI ycpeABeHBOA 

ABAIIB3ATopa),· fipB R3MepeHBH B.IITerpAIIbBOII IIBBellliOCTB l!OAK1110'1811CSI rese] 

B CX9Mbl COBIIAAeBBII (BKIIJO'IeBBble Ba ABOII&ble COBilA.QeBBll) OT6Bp811B B3 BC• 

BBTepBAIIOB TOIIbKO ltp8TB&Ie nepao.rxy resepATOpA, BRA nody'le&HOrO eneKTpA 

pac. 15, paccTOHBBe MelKAY .IIBKAMB, o'leBBABo, paaso 200 seeK, Ha pRe. 16 

ROCTPOOMASI B3 &Toro cneKTpa ICpHBASI IIBBeiiHOCTR npeo6pA30BATellll0 cny. 

apeMesso KAnB6poao'IBoll Kpsaoll. HsTerpam.BAH Hei!BsellsocT& se xyJKe 1%, 

'leCitH COBnAAAeT C KPBBOII IIBHellsoeTB fCBIIBTeiiJI ABAIIB38TOpa, 

7 

! ________________________ _ 



T o6paTBbiA nepe!Spoc CX8Mblo JlBOA .n
10 

BKnJO"'8R .0:.1151 YM81Dolll8BBR 

BBR CX&Mblo C 8MBft8pROl'O nOBTOpRTe.IIR 118 TpBOA8 TIS CUM8111TCR 

g BOpOTaMJI B C"'&TBbiA RMny.llbC, C 9MBTTepa TpB0.0:8 T 
16 

CBRM88TCSI 

KO.II.II8KT0p8 n0.0:89TCR TOK G8Dp9T8 paGpSIJJ:8, 

.IIRR&llBbiX BOpOT (pRC, 7) BA OCBOB9 TOKOBblX KIIJO"'eA O.IIBC8B B pa!So

T18 BCnO.IIbGy&TCB .O:.IISI ynp8B.119BBSI npOXO*A9HB8M BXOABOrO TOK8 

B noMOmB AB$¢epeRABa.llbaoA napbl aa TpBOAax T
19 

B T
20 

KO~ea

BbiGB&HHbiA nepeKmo"'eBBeM pelKBMBoro TOKA T 
18 

B TpBOA T 
17 

• TyM

MOlK&T nep&BOABTIOCSI B OTII:pbiTOO COCTOSIBB&, 

UpB.IIABnBa.llbaau cxewa aanepJKu npaBeAeBa Ra pac, 8. Cxewa 

aTeiiB sxonaoro awny.llbca (TpBOAbl T
1 

a T
2

), BblXOABoro HMnyn&ea 

IIBBBB aaneplKU, nBaau aaneplKU co!SpaRa aa 48 celtllaA no 2 x:;!O BB'!'oo 

M H8 nc»DDSTRII9BOBDM CTeplKBe AB8M9Tp0M 7 MM, !1CnO.Ilb30B8110Ch 

.acTOTBOA B30II$11lBB u!Sena PK-100-7-ll,nnaaoA 190MM, no 6 ceGaA 

BXOABOll $opMBpOB8T911h A88T UOIIO*HT9.11hHblll BNnyllhC TOEa 8MniiB-

hBOCTbJO 50 BC9K B IIBBBJO 38A9PlKKB, HarpylKeB&yJO B8 ee BOIIBOBOe 

3BBWBCh OT KOpOTK038MKByTOrO K0Bil80 BMnyllhC M9BSI9T 3B81C B "19p93 

aaaR nnaaa I!Baaa) OTKpblsaeT Tpaon T 3, 3aJCopa"'asau nepeKIIJO"'aTe

R .IIBBBB, MOlKBO MQBHTh Bp9NSI 38A9plKKB B Dp9A9J18X 0T 0,2 AO 

OCT& BblXOAHOro BMnyllhC8 npa 9TOM B3M9BS18TCSI OT 0,1 AO 0,2 MKCeK0 

3 B, nepeAHBA $pORT Be XylKe 50 HCQJC, 

B08HBbiX BMilYIIhCOB p. -M930H0Bo EIIOK-CX9M8 6IIOKUPOBKU CABOOH-

Meaoaos npaseneaa aa puc. 9, aa puc, 10 nasa apeMeaaau naarpaM

/1/ 
AeAcTBUR nono6HbiX cxeM onucaa B pa!SOTe • KalKAblll axonaoA 

•Ba 38pBJKaeT 9MKOCTb npeo!Spa30B8T911SI T-+ A-+ T AO onpenenea-

5I Bbl6upaeTCR auJKe nopora cpa6aTb1BaauR Tparrepa illMBATa, B Te

eaB 6/IOBLpOBKB eMKOCTh pa3pS!lKA&TCSI AO nepBOB8"1811hHOrO 3B8"19~BSI 

T8"19BU9 STOre Bp9M9HB npUXOABT BTOpoll BNny.llbC p. -M930H80 TO 

aanpRlKeHBR npesblcBT nopor cpa6aTbiB8H.IIR TpBrrepa illMBATa, TpBr

BMny.llbc 38Up9Ta Ha HOpN8.1IbHO OTKpblTyJO CXeNy npOnyCK8HBSI BN

:3neKTpOHHblll BXOA 6/lo~~:upyeTCSI U B03MO*Hblll BNnyllhC OT 9.119KTpo-

-M930H80 BCJeaJKaJOmBA speNeaaoe pacnpeneneRae, Re npoxoABT 

&MnnaTyna. Ha sneKTpOHHblll BXOA nocTasneaa IIBBBII aaneplKU, 

OBaT& 38A9plKJCY 3a1Cpb1B8HBS! BOpOT B Cny"'ae OAROBP8N9BBOrO DpB-

• e2 

llpBHilBnBa.llbB8SI CX8M8 61IOKBpOBKB CAB08RibiX BMnyn&COB 

6 

• 

\ 
1: 

t 
4. 

p. -Neaoaos. Upeo6pa.:aosaTen& T-+ A-+ T co!SpaR no onacaaaoA BbiBie cxeMe KOBBeP-

TOpa, 3a BpeMII A&llCTBBJI BXOAROrO UMUY.IlbC8 (l!O BCe:a:) BBTerpKpyJOW8B 8MICOCTh 200 n$ 

3apBJKa8TCB DpBM9p80 Ba 2 Bo Pa3pBA 9MKOCTB nOCTOIII!IIbiM TOKOM K011.118KTopa T S A88T 

B03MOlKJIOCTh .11CnO.Ilb30B8Tb cxewy II K8"19CTB9 TpaRC$QpMaTOpa Bp8M9BRbiX BliiT8pB8.110Bo 

ToE pa3pliA8 &MKOCTB B 10-20 p83 MeRbWe TOK8 38pSIA8, OR perynapyeTCII B3M8H9HB9M 

conpOTBaneBB.II B sMRTTepax AB~peRnaa.llhlloA napbl T 
1 

B T 
2

• EnaroAaPB &1'owy aMeeTCB 

B03MOlKBOCTh B3N8RSITh AUana30.11 Bp&MeHB 6.IIOKapOBKB B n peA9118X 5- 10 MKC9K, 

Tparrep illwaATa, c noporoN cpa<SaTbiB8BBH "' 2,5 s, co!Spaa 118 TP&H3BCTopax T 
5 

B 

T 
6

• noc:a:on&q OT TpBrrepa Be Tpe!Sy&TC.II swcoJCoro 6biC'J'POAellCTsaa, oR co6paB no o!Sbl"'

/15/ 
BOll CXeMe , 8b1XOAHOA BMDy.llbc UO.IIO*HTe.llbROA BO.IIBpBOC:TB C 8Mil.IIBTyAOA 3 B "'e_pea 

9MBTT9pRblll llOBTOpBTen& .118 TpBOAe T 
7 

nOA88TCII Ra BOpMan&RO OTXpbiTyJO cxewy npony

/2/ 
c~~:aRBB 1 co6paR&ylO Ra TpBoAax T 8 - T 9• 

8 CX&Me BCUO.Ilb30B8H8 .IIBIIBII :i18A8PlKU TBna :3-10 R8 0,125 MJCCeK, C BOIIBOBbiM 

COnpOTBB119Hiii9M 800 OW, cor114CYJOW99 COnpOTBB119BB9 nOCT8B.II9HO 88 BXOA IIBHJIR 38A9PlKKR, 

PaaBeTBBTem.. B npeo6paaoBaTene acnO.IIbayJOTCB pa388TBB1'eiiB, npaananRa.II&.IIAII 

CX9M8 KOTOpbiX llOK838H8 H8 pac, 12, CxeMa MOlKeT ~llGWib30B8TbCSI K8lt CYMM8Top BM

ny.llbCOB, CxeMa pacC"'BTaaa Ra nonolKBT9.1Ibllble B oTpBil&Ten&Rble BXOABble B BbiXOAHble 

CBraanbl aMniiBTyAOJI AO 3 B, 

XapaxTepBCTBKB npeo!SpaaOB81'ena 

HaMepeaae AR~epeanaallhROJI aenaaeAHOCTB npeo!SpaaosaTena upoB3BOAB.IIOCb no 

/4 6 8 9/ 
B3B9CTHOMY cnoco!Sy 38A8HBB Clly'"18llHb1X Bp9M9RIIb1X BHTepB8110B ' ' ' , 8 A8HHOA pa!So-

Te AIISI !Sonee nOIIBOrO MOA911BPOB8HBSI pea.llbHbiX yC.IIOBBA pa60Tbl B CT8PT•B CTOn-BMnyllhCbl 

l5b11IB cT8TBCTR"'8CKB pacnpeA9119HHbiMB BO Bp9M9HRo Ka11B6po8K8 BP8M9HHOJI WK811bl npeol)-

/16/ 
pa30B8T811SI npOR380AB118Cb nO MeTOAYo UP9MOlK9RHOMY B llO 611011:-CXeMe, nOK838HHOJI 

H8 pRC, 18, Caa"'8118 0Tlt1110"1811CB reaepaTop 5 Mrll R CX9Mbl COBn8A9HBA pa!SoTa.IIB no 

OABOMy lt8H&ny OT myMOB 4>:3Y, BBA UO.IIy"'eRROI'O cneJCTpa UOK83811 aa puc, 14, AB~pell

llB811hH8SI ReiiB!leAaocT& ae xyJKe 8% (xaJKAaa TO"'Ka BBnB&TCB ycpenaeaaoA no 5 ~~:uanaw 

8H811B38Topa),'Upa B3MepeHBR UHTerpallhHOJI IIBileAHOCTB noAK1110"1811CII reaepaTop 5 Mrn 

B CX9Mbl COBn8A8HRJI (BK1110"19HHb19 H8 ABOAHble COBB8A8HBS) OT6Bp811R H3 BC8X BpeMeHHbiX 

BHT9pB8110B TO.IIhKO Kp8THble nepBOAY reaepaTopa, BRA norly"'eaaoro cneKTpa nOK838H H8 

pBC, 15, paCCTOBKBe M9lKAY ABK8M11 0 O"'eBHABO, pa8HO 200 HCeK, Ha pac. 16 UOK838118 

llOCTpoeHRASI aa sToro cnexTpa KpRB8SI liBRellBOCTB npeo!Sp830B8T911B, cnyJK81I(ag OAHo-

Bp9M9HHO K811RISpOBO"'HOJI KPBBOJI, HHTerpan&H811 He.IIRHeAHOCTh He XyJKe 1%, XpBB8SI Dp8XTB-, 
"19CKB COBn8A8eT C KPBBOA 11Ril9AHOCTR yCB11RT911B aaanaaaTopa, 

~ 
7 



JlJUI npoeepltH pafSOTbl npeo!Sp830B8T91lSI npOBO.tlHil0Cb1 DO OnBC8HHOil Bb1W9 M9TO.[lBit91 

H3MepeHHe epeMeHa lKH3HH p. -ue30HOB B yrnepone. Ha pRe, 17 noJta3aH epeweHBOil cneJtTP 

OT 9nexTpo11oe pacnana. Kpaeas 1 CHBManacb npB ocymecTene••• !SnoxapoBJtH CAB0911HbiX 

HMilynbCOB P. -M930JIOB1 ltpHB8SI U - 6e3 !SDOitllpOBXH ( TO'IIB ycp9.[!119llbl no 3 K8H81l8M 

8H81lH38TOpa), npH 2,5 Th!CSI"'8X B C9KYHAY np0X02K.[l9HIIil p. -M930110B 118 )UW911b C'I9T 

91l91tTpOHOB COCT8BilM - 10 WTyX B C91tYHllY• Ha pac. 18 noxa38llbl pe3ynbT8Tbl ABYX 

aaMepeHHil epeMeHHoro pacnpeneneHHB snexTpoBOB B nonynorapB~MB'I&CitOM uacmTa6e. 
/17 I 

nony'leHH09 Bp9MB lKH3HII 6DH3XO X 2 MXC9X , 

Pa!SoTa npeo!SpaaoeaTens npoeepiUiaCb B B ABanaaoHe 0;.1 MKCeJt, Ha pRe. 19 B 

pac. 20 npencTaeneHbl peaynbTSTbl Jtana:6poBitll mxanhl npeo6paaoeaTensr. C noMOmbJO cxeMbl 

38.[!9plK91t DpOBO.[lHilHCb B3M9p9IIBSI 8p9M9HHOrO p83p9W9JIBB npeo!Sp83088Tell.llo liuuym.C C Bbi

XO.[l8 CX9Mbl 38.[!9plKitll 38nHCbi889TCSI B O.[lBII lt8H81l 8H8nH38TOp8 (e llB8n830H9 0.;.0,5 MKC91t) 1 

'ITO COOTB9TCTBY9T Bp9M8RB paapemeRBB IIp906pa30B8T91lll Be XylK& 1 BC91t, C nOMOWbJO 

CX9Mbl 38.[!9plKelt npOBOABnBCb T8K2K9 H3M8p8RBSI nonrOBp9M911JIOil CT86BnbROCTH &Ceil CHC

T9Mbl0 20-'18COB8SI CT8fSHnbiiOCTb annap&Typbl COCT88Bil8 ±.1 %, 

/18/ 
B pa!SOTe BCnOnb30B81lBCb CX9Mbl Coena.[leRHil C Bp9M949M pa3p9W9RB.II·2~5 HC9K, 

npeo6pa30B8Tenb BblnonBell H8 Tp110.[l8X 1T308B B llBOll8X TBna Jll0, CxeMa ycnemHO acnom. ... 

3yeTCB B SXCD9pBM9JIT8X H8 CBHXpOilHKilOTpOH9 0JHII1, 

B aaKruo'leUe aeTop C'IBTaeT ·ceoeil o!SsraanBOCTbJO eblpaaaTb 6naronapBOCTb B.r. 311-

noey aa PRll neHHbiX coeeToB a o6cy2K.tleHRil, a TaKJKe B.B. <l>am.'leHxoey • C.B. BopolKilo

ey 38 nOMOWh B o!SpafSOTKe Cll9KTpOB, 
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pa60Tbl npeol5p830B8T8nSI npOBOilRnOCb, DO OUBC8KHOJI BbiWe MQTOABJ:e, 

lKI!SRR 11 -uesoHoB B yrnepone. Ha pRe, 17 uoxa3aR apeueaaoll cuexTp 

uana. Kpaaaa 1 CIIRManacb upa ocymecTBneaaa 15noJ:RpOBKII cnaoeHHNX 

OIIOB, I<pRB8SI U - 6e3 15nOIRpOBI<B ( TO'IXB )'Cpenaellbl DO 3 K8H8n8M 

2,5 TbiC>fti8X B CeKyKAY DpOXO)I{Jl8HIIll 11 -M830ROB Ha MBWQHb C'IQT 

M = 10 WTYK B cei<yany. Ha pac. 18 DOU3aaw pe3ynbTaTiil ABYX 

oro pacnpeneneHRSI snexTpoaoa B uonynorapa~Na'lecKOM uacwTa6e. 

lKH3RR 6nR3J:O I< 2 MKCeK/l7 /, 

p830B8Teng upoaepM8Cb • B A1181l830He 0.;.1 MKCe[[, Ha PRC. 19 • 

Khi pesynbTBTbl Itana6poaiR Witanw npeol5pa30BaTenS<, C nOMOWbiO cxeMbl 

·acb asMepeaaa apeMeaaoro pas.peweHBSI npeol5pas.oaaTen.s. 11MIQ'nloc c BN-

KB 38UBCbiB88TCSI B OABH I<BRan aHBII.BS.aTOpa (B ABaUaS.oHe Q.;.Q05 NJtCeJt) 0 

BpeMeHB paspemeHBSI npeo6pa30BaTeng He XylKe 1 ReeK, C DOMOWbiO 

'DpOBOARIIHCb TBilKe B3MepeHBSI AonroapeMQHHOll CTai5BnbHOCTB BCeJI CHC

CT86BnbHOCTb anuapaTYpbi COCTaBBna ~1%, 

/18/ 
llOnb30BanRCb CX&Miil COBil8A8HBJI C BpeMelleM paapemeHB.H·2~5 HCei<, 

nonaea Ha TpBOAaX 1T308B B ABOAaX TBUa .n10, CxeMa ycnewao BCDOnb.

eHTaX Ha caaxpouaxnOTpoae 0115111. 

aaTop c'laTaeT ·caoell ol5ssaaaocTbiO awpasaTb 6naroAapaocTb B.r, 3a

coaeToa a oocylKJleHRll, a TaJOKe B.B. <llBnb'IQRKOBY • C.B. BopolKilo

·pa60TKe cneKTpoa. 
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