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CxeMbi, rrocTpoeHHbre uenHKOM Ha rroTeHunanbHbi X M o.c:tynSix THrra YI -HE, 

1103BOnSIIOT rronHOCTb!O pean H30B8Tb 'I8C TOTHbl8 CBOi:ic TB8 If BbiCOKYIO Ha.c:tem

HOCTb MO.c:tyne~ . 0.c:tH8KO T 8 KI18 CX8M bl 38'!8CT YIO rrony'l aiO T CSI H83KOHOMH'IHbi

MH, HarrpHMep, .c:tnSI 110CTp08HHSI TpHrrepa CO C'I8THbiM BXOAOM H8 110T8HUH

a nbHbiX M OAynSIX THI18 J.1 -J.1 E H805XOAHMO, 110 Kpa~He M Mepe 16 T8KHX 3 neMeH

T OB , fl pHM8H8HI18 HMllynbCHbiX CBSI38~ M8)1(AY MOAynSIMH 1103BOnSieT CTpOHTb 

6onee 3KOHOMH'IHbl8 CX8Mbl 1 X OT 51 If IlpHBOAHT K Y M8HbW8 HH IO pa50'Ieli . 
'I8CTOTbi , lilf )l(8 llpHBOAHTCSI 011HC8HH8 H8CKOnbKHX T8KHX CX8 M . 

B i<:a'IecTBe 5a3oBoro MonynSI .c:tnSI rrocTpOeHHSI cxe M 5 b ina HCrronb30-

BaHa CX8M8 .ClliOAHO-TpaH3HCTOpHOrO norH'!eCKOro MOAynSI1 H305pa)I(8HHOrO 

HB KBCKB.Cl COCTBBnSieT 50t- 60 :iC8K, 

HanH'IHe Bb!COKOrO yp OBH SI (+5 B) COOTB8TCTByeT norH'I8CKO~ 8.Cl11HHU8 1 a 

HanH'IHe HH3Koro ypoBHSI (oKono 0 B) - norH'I8CKOMY Hynro . T a KHM o5pa-

30M , n a HHbiH :'meMeHT BbmonHSieT cjlyHKUHIO F = 'A"RC (YI-YIE) .c:tnH BbiCOKHX 

ypoBHeii HarrpSI)I(eHHSI H cpyHKUHIO F =A+ R + C nnSI HH3KHX ypoBHeli, 
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II • 3neMeHT 3aaep>KKH 

KpyTOH OTpHUa T e llbHb!H cppOHT HMIIYllbCOB, IIOlly'laeMb!H H8 BbiXOlle MQ

llYll~ (50~ 60 HCeK), xopowo llHcpcpepeHUHpyeTc~ a WHpOKHX rrpeaenax, 11. no-

3TOMY CXeMa , IIOK838HH8~ H8 pHC,2 1 MO>KeT 6hiTb HCIIOllb30B8H8 · B KB'IeCTBe 

3lleMeHT8 38llep>KKH , E MKOCTb IIOllCOellHH~eTC~ HerrocpellCTBeHHO K 6a3e 

( Bb!BOll 1 ) BXOllHOI'O Tp8H3HCTOpa, LlliHTellbHOCTb B b!XOllHOI'O IIpOllHcpcpepeH-

UHpOB8HHOI'O HMIIY llbC8 38BHCHT OT BeliH'IHHbl eMKOCTH C H MO>KeT 

HMeTb BeliH'IHHY t =80~ 5000 HCeK rtpH H3MeHeHHH eMKOCTH OT 51n cp llO 

5100 rrcp. 

III • feHepaTOpb! HMIIYllbCOB 

1. MynbTHBH6paTop Ha 4-x Moayn~x. EcnH ocywecTBHTb ca~3H Me>KllY 

MOllyll~MH7 K8K 3 TO IIOK838HO H8 pHC .3, TO IIOliY'IHM I'eHepaTOp HMIIyllbCOB, 

f1pH OTKliJO'IeHHH eMKOCTei:t C I H C2 IIOlly'laeTC~ M8KCHM8llbH8~ '18CTOT8 

I'eHepHpyeMb!X HMIIYllbCOB, KOTOpa~ llll~ ll8HHOI'O THII8 MOllynei:t COCT8Bll~eT 

5 Mru. 

2, MynbTHBH6paTop Ha 2-x Moayn~x. Eonee sKOHOMH'IHa~ cxeMa MYllb

THBH6paTopa IIOlly'laeTC~, eCliH eMKOCTH H MOllyliH COellHHHTb ITO Kll8CCH'IeC

KOH cxeMe (pHc.4). OuHaKo pa6o'la~ 'lacToTa reHepHpyeMhiX HMIIYllbCOB He 

rrpeaOCXOllHT 300 KI'U, 

3, feHepaTOp rra'leK HMIIYllbCOB 

YacTo rrpH nanaaKe C'leT'IHKoa, perHCTpoa CllBHra u 6onee cno>KHbiX 

cxeM Heo6xoanMo HMeTb reHepaTop rra'leK uMrrynbcoa. CxeMa reHepaTopa 

rra'leK uMrrynbcoa rrpuaeaeHa Ha puc.5, Ona cocTOHT H3 MYllbTnau6paTopa u 

UeiiO'IKH 3lleMeHTO~ 38llep>KKH, 
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PHc,2, 3neMeHT 3anep)KKH. PHc,4, MynbTHBH6paTop Ha 2-x Mo.ayngx, 

&_,,r..f- 1 8~>~x2. 
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PHc.5. feHepaTop na'leK HMnynbcos. 
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4. feaepaTOp IT8'1eK HMnynbCOB 

llnR rrony'leHHR 60nblliOrO KOnH~eCTB8 HMITynbCOB B IT8'1Ke (HeCKOnbKO 

aecRTKoB) 6onee rrpHeMneMa cxeMa reaepaTopa, H306pa*eHHoro aa pHc.6. 

3Ta CXeMa COCTOHT H3 asyx MynbTHBH6paTopOB. MynbTHBH6paTop I pa6o-

TaeT B 8BTOKOne6aTenbHOM pe*HMe H 38Jl8eT '18CTOTY ITOBTOpeHHR IT8'1eK HM

rrynbCOB. MynbTHBH6paTop II pa6oTaeT B *ayweM pe*HMe H aarrycKaeTCR 

MynbTHBH6paTopoM II • KonH'IeCTBO HMrrynbCOB B rra'IKe orrpeaenReTCR Bf'-

nH'IHH8MH eMKOCTel% C , C 1 H C 2 • Ha Bhixoae MoaynR III BbiaenReT-

CR OaHHO'IHbiH HMnynbc. 

g 
1 ·c C 

c, 
P Hc .6. reaepaTOp rra'leK HMrrynbCOB. 
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IV , Tp11rrepb1 

nocTp OeHHe Tpll l"'I'epa 6e3 C~eTHOI'O BXO~a (c ~BYMH BXO~aMH) Ha 

aneMeHTaX TH!la 11-11E He rrpe~CTaBnHeT Tpy~a. TaKOil: Tpiii'I'ep, KaK H3BeCT

HO, COCTOIIT .113 ~BYX MO~yneil: Tlllla 11-11E C B3aHMHO-o6paTHbiMII CBH3HMH. 

}, Tpllrrep CO c~eTH biM BXO~OM Ha 6 MO~ynHX 

Ill 
PaccMoTpiiM KpaTKo pa6oTy Tp11rrepa, 113o6palKeHHoro Ha p11c.1 • 

npearronaraeTCH, ~TO Han11~11e OTpiiUaTenhHOI'O ypOBHH COOTBeTCTByeT nOI'II

~eCKOii e~11H11ue, a rrp11cyTCTBHe rronolKIITenhuoro - norH~ecKoMy Hymo. B 

IICXOOHOM ( HyneBOM) COCTOHHII II Ha Bb!XO~e MO~ynH 6 - BbiCOKHil: ypoBeHb 

Ha!lpS!lKeHIIH ( +) ( eOIIHII~Hbiil: Bb!XO~) 1 a Ha B biXOOe MO~ynSI 4 - HII3KIIii ypo

BeHb HarrpSilKeHIISI (-). B CK06Kax Ha cxeMe yKa3aHbi 3HaKH yposHeil: Ha 

sxoaax 11 BbiXoaax Mo~yne il: , Koraa Tp11rrep Haxo~IITCH B HynesoM rronolKe

HIIH. Ha c~eTHOM axone ·Tpllrrepa ( Mo~yn11 3 H 4 ) ycTaHosneH B biC OKH il: 

ypoBeHb, np11 IlOCTyiineHHII Ha C~eTHbiH BXOO OTpiiUaTenhHOI'O rreperra~a 

HallpS!lKeHIIH ~epe3 speMH, paBHOe BpeMeHH 3a~eplKKH CHI'Hana Ha O~IIH KaC

Ka~, Ha BbiXO~e MO~ynH 4 IIOHBHTCH IIOnOlKIITenhHb!H rreperra~ ( CM, CXeMy 

Ha piiC,} a) II BbiXOO MO~ynH 3 B Te~eHIIe 9TOI'O BpeMeHH OCTaHeTCH 6e3 

113MeHeHHSI, l.J:epe3 speMSI, paBHOe 2 r , MOI'YT 113MeHHTh CBOe COCTOHHHE 

MO~yn11 2,3,6, TaK KaK OHII CBSI3aHbl C Bb!XO~OM MO~ynH 4. 8biXO~ MO~ynH 

2 rrpiiHIIMaeT 3Ha~eHIIe 0, TaK KaK BbiXoa MoaynH 1 HMeeT 3Ha~eHHe 1. B bi

xoa MOOynH 3 He MeHHeT CBOei'O 3Ha~eHHH, OCTaBaHCh HyneBbiM, riOCKOnhKy 

He MeHHeTCH BXOOHOH CRI'HSll, paBHbiH eOHHIIUe. 8biXO~ MO~ynH 6 H3MeHHeT 

CBOe 3HS~eHIIe, IIOCKOnhKY B Te~eHIIe paCCMaTpHBaeMOI'O HHTepsana Ha 91"'0 

BXOO riOCTynaeT HynesoA CHI'Han C Bb!XO~a MO~YllH 5, TaKHM o6pa30M, riOC

ne CHSITIIH c~eTHoro HMnynhca TpHrrep nepe6pacbiBaeTcH B e~HHH~Hoe coc

TOS!HIIe. KaK BIIOHO H3 cxeMbi 1 cneayiOWHA C~eTHbiA HMIIYllhC Bbi30BeT H3-
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IIHKtH_i . 

/rofJ 1f 
cc)po~ 1J" 

Pnc. 7. Tpnrrep co C"'eTHhiM sxonoM Ha 6 MonynHX. 

MeHeHHe Monynsr 3, T8K K8K H8 OCT8llbHb!X ero llBYX BXOnax B enHHH"'HOM 

COCTOSIHHH yCT8HOBlleHbl nOllO>KHTellbHb!e ypOBHH H nanee CXeMa TpHrrepa 

nepe6p8CbiB8eTCSI B HylleBoe COCTOSIHHe H T,n, 

2. TIJHrrep co c"'eTHhiM sxoaoM Ha 2-x Monynsrx 

Eonee 9KOHOMH"'H8SI cxeMa TpHrrepa co C"'eTHWM sxonoM, cocTomnasr 

H3 2-x MOilylleA, npHBeneHa H8 pHC,8, Ee CTpyKTypa COOTBeTCTByeT CTpyK

Type CX9Mhl Kll8CCH"'eCKOrO TpHrrepa, TipH yK838HHbiX 3H8"1eHHSIX eMKOCTeA 
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TenbHO HH:>Ke "'eM H3 TpH!Tepa C l10TeHUH8nhHbiMH CBSI3SIMH, 

,. 

'I 

1I 1I 
!:JCT,O" ~CT {' ,, 

P~:~c,8, Tp1:1rrep co c"'eTHbiM sxo.uoM Ha 2-x Mo.uynHx, 

5{qeAKa C.UBHra (pHc,9) COCTOHT 1:13 Tpl:lrrepa Tl:ll18 S- R , .UBYX 

HHBepTOp~B ( MO.QynH II 1:1 IV ) , aneMeHT8 38.Uep:>KKI:I III 1:1 6nOK8 HH.QH K8-

UHH EH, P a6oTaeT Sl"'ei!:Ka C.UBHra cne.uyrolllHM o6pa30M, B HCX OLIHOe ( Hyne

Boe) COCTOSIHI:Ie Tpl:lrrep yCT8H8BnHB8eTCSI HMITynbCOM OTpHU8TenbHOH rrOnSip-

HOCTH, llOCTyriB!OlllHM H8 Bb!BO.ll 3, Dp1:1 3TOM,eCnH B TpHrrepe 6bin8 38rrH

C8H8 1, TO H8 BXO.QaX Bb!BO.UOB 2,3 H 4 6y.QeT BbiCOKHA ypOBeHb HarrpSI:>Ke

HHSI, DpH riOCTyrrneHHH HMrrynbC8w c6poc* neBbiA Ha CXeMe MO.UYnh TpHrrepa 

Cpa60T89T K8K c6opKa H Ha ero Bb!XO.Qe yCT8HOBHTCSI Bb!COKHi!: ypoBeHb, 8 

H8 BblXO.Qe rrpaBOrO MO.QynSI TpHrrepa yCT8HOBHTCSI HH3KI:IH ypoBeHb H8llpSI-
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W.eHHH (sa BbiBO.Qe 3 yeT, ·'1' TaKll<e BbleOKHft ypOBeHb), J:1MnyllbeOM, no

eTynaJOWHM sa BbiBOll 3 yeT, .,1 " , TpHrrep yeTaHaBnHBaeTeH B .,1 ', npH 

noeTynnesHH HMnynbea 'e.QBHr' OTpHUaTenbHbiA nepena.Q HanpS!ll<eHHSI e Bbi

XO.Qa MO.ClynH II npOllH<l!cPePeSUHpyeTeH aneMeHTOM 3a.Qepli<KH III H noc

ne HHBepTHpOBaHHH ITOCTYITHT sa BXO.Cl eneayJOWeft gqeftKH, 

c<\POC.OlJ 1J YeT./ 
c3 

PHe.9 • .R'IeAKa eaaHra. 

VI , EnoK HHllHKduHH 

nng BH3yanbHOA HH.QHKaUHH eoeTOHHHH MOayneft MOlKHO npHMeHHTb MH

HB8TIOpJibie nBMUO"'ltH H8K8JUIBIIBBSI, BblnyC&aeMble npOMbiWneBBOCTbiO, 

Ebma npHMeHeHa naMITO'IK8 saKanHBaHHH THna HCM 6,3 x20. npHSUHITH8llb

H8Sl exeMa 6noKa HS.QHKaUHH npHBe.QeHa Ha pHe,10. CxeMa eocTOHT H3 2-x 

eOCT8BSblX TpaH3HeTOpOB n10. naMllO'IK8 BKnJO'IeHa B Uellb 3MHTTepa BTo

poro TpaH3HeTopa. Kax BHllHO, exeMa He eoaepli<HT aononHHTellbsbiX nae-
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CHBHbJX aneMeHTOB, Eaaa BXOnHOI'O TpaH3HCTOpa rronKniO'iaeTCSI K B bJXony 

MOnynSI H, ecnH Ha BbJXone MOnynSI BbiCOKHH ypOBeHb HaiTpSI>KeHHSI1 TO naM

ITO'iKa aaropaeTCSI, 

P11c .1 0. BnoK HHnHKaUHH. 
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