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B exeMax aaaoeexya.r:taotl: anexTpoaaotl: annapaTypbi .r:tmi <iJH3Hqeexax ae

ene.r:toBaHHA 6bieTpO.r:te:ll:eTBYtomHe HMnynbeHbie .r:tHO!{bi HenonbaytoTeSI KaK or

paHH'lHTenH, ¢opMHPOBaTenH H xmo'IH. Bee sapHaHTbi .r:tHO.r:tHbiX exeM MO:!KHo 

no.r:tpaa.r:tenHTb Ha noene.r:toBaTenhHbr:ll: H napannenbHbi:ll: <tJopMHposaTenH. 3HaSI 

XapaKTepHeTHKH 3THX <iJopMHpOBaTene:ll:, HeTpy.r:tHO e.r:tenaTb 3aKnlO'l9HHe 0 Xa

paKTepaeTHKaX exeM, npe.r:teTaBnSitomHX HX KOM6HH8UHH (Knto'IH H T • .r:t.). KaK 

U3BeeTHO, HMnynbeHbie xapaKTepHeTHKH !{HO!{OB B HaHoeeKyH.r:tHOM .r:tHanaaoHe 

eHnbHO OTnH'latoTeSI OT HX eTaTH'leeKHX XapaKTepHeTHK H llOKa He paee'!HTbi

BatoTeSI, noaTOMY aeo6xo.r:tHMO axenepHMeHTanhHoe onpe.r:teneHHe nepexo.r:tHbiX 

XapaKTepHeTHK eoBpeMeHHbiX 6breTpO.r:te:ll:eTBytomHX HMllynbeHbiX .r:tHO.r:tOB H .r:tHo

!tOB e aaxonneaHeM aapsma. 

BbinH eHSITbi ene.r:tytomHe HMnynheHbie xapaKTepHeTHKH .r:tHO.r:tOB: 

1) 38BHeHMOeTb BpeMeHH BOeCTaHOBneHHSI 06paTHOI"O conpOTHBneHHSI 

LIHO!{OB T 'BOCCT. OT npSIMOI"O TOKa 

t 1 ,t 2= f(i np.) · npH U 06p. = ronst 

np. npH U 06p. ""ronst , a TaK:!Ke 

{.r:tnSI .r:tHO.r:tOB e aaxonneaaeM aa-

pSI.r:ta), r.r:te t 1 -.r:tnHTenhHOCTb "nono'IKH 6
1 t 2 -.r:tnHTenbHOCTb cxaqxa; 

2) BhlXO.r:tHaSI XapaKTepHCTHKa nocne.r:tOBaTenbHOl"O <tJOpMHpOBaTenSI; 

3) 38BHCHMOCTb BpeMeHH yeTaHOBneHHSI npSIMOI"O eonpOTHBneHHSI .r:tHo-

!tOB T yeT. OT npSIMOI"O TOKa np. npH U 06p. = COnst 

4) 38BHCHMOCTb MaKCHManbHOPO npSIMOI"O HMnynbCHOI"O HaflpSI}!{9HHSI 

U HMflo OT npSIMOPO TOKa j npH U 
6 

= const; 
np. o p. 

5) Bb!XO.r:tHaSI XapaKTepHeTHKa napannenbHOl"O <iJopMHpOBaTenSio 
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Jilccne.QOB8JIHCh CJie.QyJOIUHe THilhl .[IHO.QOB! repM8HHeBb!l!: .QHO.Q C 30JIOTOl!: 

CBSI3KOl!: 1 repM8HHeBb!if .QHO.[I f,U508, KpeMHHeBblif .QHO.Q C 30JIOTOif CBSI3KOl!:1 

KpeMHHeBbil!: .QHO.Q K.U503E, rrnaaapHbiif 9IIHTaKcHanhHbiif .QHOA K.U509A, KpeM

HHeBhiif IIJI8HapHblif .QHO.Q H8HOCeKyH.QHOf'O .QH8Il830Ha 1 KpeMHHeBb!l!: .QHO.[I H8HO

ceKyH.QHOf'O J:IH8Il830H8 1 KpeMHHeBblif 11JI8H8pHbiif .QHO.[I C H8KOIIJieHHeM 38pSI.Q8, 

,Ung H3Mep€HHif HCIIOJih30B8JI8Ch CJie.QyJOIU8H arrrrapaTypa: CTpo6-0CUHJI

JIOI'pa<fl, HMeJOIUHil: BpeMSI ycTaHOBJieHHSI BepTHK8JihHOf'O OTKJIOHeHHH 0,35 HCeK; 

pTyTHbil!: reaepaTop EMI , Bbi.QaJOruHl!: rreperra.Q aarrpg)l(eHHSI c <flpoHTOM 0,4ceK 

\ IIOCJie 8TTeHJ08TOpa - 0,8 HCeK) • CxeMbl H3MepeHHH 6hinH Bb!6paHbl B COOT

BeTCTBHH C MeTO.[IHKOl!:, OIIHC8HHOl!: B /1/. 

DoCKOJihKY IIepeXO.QHbie XapaKTepHCTHKH .QHO.QOB 38BHCSIT OT BHyTpeHHe

f'O COIIpOTHBJieHHSI HCTO~HHK8 CHf'Hana, TO .QJISI 060HX BKJIJO~eHHi!:, rrapanneJib

HOI'O H IIOCJie.QOB8TeJibHOf'0 1 XapaKTepHCTHKH CHHM8JIHCh .[IJISI rrpaKTH~eCKH ,Kpai!:

HHX CJiy~aeB - KOf'.[\8 CHf'H8JI IIO.Q8B8JICH H8 .QHO.[I C BbiCOK0~8CTOTHOf'O Ka6e

JISI \pe)I(HM 1 6JIH3KHi!: K f'eHepaTopy H8IlpSI)I(eHHH) H KOf'.[\8 .[IHO.[I ynpaBJIHJICSI 

C KOJIJieKTOpa Tp8H3HCTOpa \ f'eHepaTOp TOKa). 

DocJie.QOBaTeJihHbiH ipOpMHpOBaTeJib 

CxeMa .QJISI onpe.QeneHHSI BpeMeHH aoccTaHOBJieHHSI o6paTHoro conpoTHB-

JieHHSI T 
BOCCT, llpHBe.QeHa Ha pHC. 1. Jii3MepeHHSI IIpOH3BO.QHJIHCb npH IlpSI-

MOM TOKe CMeiUeHHH j np, = 5,10,20 H 30 Ma H 8MTIJIHTy.Qe 38TIHpaJOIUef'O 

Hanpg)l(eHHH U o6p. = 6,25 BOJibT, Ha OCUHJIJIOI'paipe paCCMaTpHB8Jl8Cb ipop

Ma HMIIYJibCa Hanpg)l(eHHH Ha M8JIOM IIOCJie.QOBaTenbHO BKJIJO~eHHOM COIIpOTHB

JieHHH (8 OM). BpeMH BOCCT8HOBJ1eHHSI onpenenSIJIOCb KaK HHTepBaJI BpeMeHH 

r BOCCT, OT MOMeHTa, KOf'.[\8 TOK ~epe3 .QHO.Q paBeH HeKOTOpOii: '18CTH OT 

IIOJIHOH 8MIIJIHTY.Qbl~ .[10 MOMeHTa, KOI'.[\8 o6paTHbll1 TOK yMeHbiiiHTCSI .[10 TIOCTO

SIHHOf'O ypOBHH, T,e. KOf'.[\8 BOCCT8HOBHTCSI o6paTHOe COTipOTHBJ!eHHe .QHO.Qa. 

nocKoJ!bKY nepexo.QHhie npoueccbi B H3MepHTenbHhiX uengx H napa3HTHhie HH

nyKTHBHOCTH BHOCHT HCK8)1(eHHH B H3MepeHHSI1 TO .(IJI£ OTipe.QeJ!eHHOCTH llpH 

H3MepeHHH r BOCCT, (eM, pHC. 2a) H t 1 (eM, pHC, 26) 38 Ha~ano OT

c~eTa I1pHHHM8J18Cb TO~Ka, B KOTOpoJ;;: U HMII, .QOCTHraeT 10% CBOel1 TIOJ1-

HOl1 BenH~l!Hhi, a 3a KOHeu oTc~eTa - nepBoe nepece~eHHe nocne o6paTHO-
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B8J1HCb cneJJ.yiOUUie THilbl }J.HO}J.OB: repMaHH9Bbil!: IJ.HOJJ. C 30J10TOl!: 

aHH9BbiH JJ.HO}J. fll508, Kp9MHH9Bb!i!: }:(11:0}:( C 30J10TOl!: CBSI3KOl!:
0 

HOJJ. Kll503B, rrnaaapHbiH SllHTaKeHarrbHbiH JJ.HOJJ. Kll509A, KpeM

Hbil!: JJ.HOJJ. aaaoceKyanaoro JJ.Harra30Ha, KpeMaHeBbrl!: JJ.Hon Haao

arra3oaa, KpeMHHeBbrl!: rrnaaapabrl!: JJ.HOJJ. e HaKorrneHHe~ 3apHJJ.a. 

peaHi!: Herrorrb30aanaeb enenyiOU!8H arrrr8paTyp8: eTpo6-oeuHn-

Hl!: BpeMSI yeT8HOBJ19HHSI B9pTHKBJ1bHOrO OTKJ10H9HHSI 0,35 HeeK; 

aTop EMI , BhiJJ.810lliHH rrepe!I8JJ. aarrpH)I(eHHSI e cppoaToM 0,4ceK 

8TOpa - 0,8 HeeK), CXeMhl H3MepeHHH 6brnH Bbi6paHbl B eooT

TOJJ.HKOH, OITHeaaaol!: B /1/, 

y IIepeXO}J.Hbie XapaKTepHeTHKH IJ.HO}J.OB 38BHCSIT OT BHyTpeHHe

HSI HeToqHHK8 eHrHana, TO }J.JlH 060HX BKJ110qeHHl!:
0 

118pannerrb

B8T9JlbHOro, XapaKTepHeTHKH eHHMBJlHCb }J.JlH !Ip8KTHqeCKH ,Kpal!:

KOr}J.a eHraan rronaaaneH H8 JJ.HOJJ. e BhreoKoqaeToTaoro Ka6e

H3KHH K reaepaTopy H8!IpH)I(9HHSI) H KOrJJ.8 }J.HO}J. yrrpaBJ1SIJ1eSI 

p8H3HeTopa t reaep8Top TOKa). 

f1oeneJJ.OB8T9JlbHbiH C!JOpMHpOB8T9Jlb 

O!IpenerreHHH BpeMeHH BOCeTaHOBJ19HHSI o6paTHOrO eorrpOTHB

T, rrpHaeneaa aa pHe, I. I13MepeHHH rrpo!i3BOJJ.HJ1Heb rrpH rrpH

i rrp, = 5,10,20 H 30 Ma H BMIIJ1HTyJJ.e 3BII!ipa!OU!ero 

o6p, = 6,25 BOJlbT, Ha OeUHJlllOrpacpe paeeMaTpHBanaeb C!Jop-

!IpS1)1(9HiiSI Ha MBJlOM IIOeJ1eJJ.OB8T9JlbHO BKJ11QqeHHOM eorrpOTHB

BpeMSI BOeeTaHOBJ19HHH orrpe}J.eJ1SIJ10eb KaK HHTepaan BpeMeHH 

OMeHTa, KOr}J.a TOK qepe3 IJ.HOJJ. paBeH H9KOTOpol!: qaeTH OT 

lnhr~ no MOMeHTa, Korna o6paTHhil!: TOK yMeHblliHTCH no rrocTo-

T,e, KOrJJ.a BoeeTaHOBHTeSI o6paTHOe eorrpOTHBJ19HHe JJ.HO}J.8, 

XOJJ.Hhie rrpoueeCbi B H3MepHT9J1bHbiX U91lSIX H ll8p83HTHbl9 HH

OeSIT HeK8)1(9HHSI B H3MepeHHS10 TO }J.J1SI OrrpeJJ.eneHHOeTH !IpH 

BOCeT, (eM, PHC, 28) H t I (eM, p!ie, 26) 38 H8q8J10 OT

B KOTOpOi!: U HMIT, JJ.OeTHr8eT 10% eaoel!: ITOJ'I-

38 Koaeu OTeqeT8 - rrepaoe rrepeeeqeaHe noene o6p8THo-
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ro Bbt6poea Ha ypoBHe yeTaHOBHB!IIeroeH o6paTHoro eorrpoTHBJISHHSI. BpeMSI 

t .
2 1 

xapaKT9pH3yJO!II99 Bp9MSI 6bJeTpOI'O HapaeTaHHSI o6paTHOI'O eorrpo-

THBJISHHSI AHOAOB ~ HaKOIIJI9HH9M aapHAa 1 OIIp9A9JISIJIOeb KaK HHT9pBaJI Bp9M9-

HH M9)KAY OKOH'IaHHSM t 
1 

H rrepBb!M rrepeee'I9HH9M yeTaHOBHB!IISI'OeSI ypOB

HSI rroene Bb!6poea (eM. pH e. 26) o BpeMSI t I 011p9Jl9JISIJIOeb OT MOM9HTa 1 

KOI')la Bb!XOJlHOH HMIIynbe JlOeTHraeT 10% eBOSH MaKeHMaJibHOi!: aMIIJIHTYJlhl 

H )lO Ha'lana OTe'I~Ta t2 • 

KpHBb!9 aaBHeHMOeTH T =f(j )tJ 
BOeeTo IIp 0 o6p. 

= const )lJISI BeSX 

HeeneJlySMb!X THIIOB JlHOJlOB IIpHBOJlSITeSI Ha pHeo 3. Ha pHCo 4 110Ka38Hbl 

6onee rroJlp06Ho 8TH )1(9 KpHBbiS JlJISI 6bJCTpoJlei!:cTBYJO!IIHX JlHOJlOB. KpHBhie 

t 1 , t 2 =f(~p. )U 06p. =const 

aaHbl H8 PHe. 5 H 6. 

)lJISI JlHOJlOB e HaKOJ1JI9HH9M aapSI)la IIOK8-

l13 paCCMOTp9HHSI 8THX KpMBb!X eneJly9T1 'ITO! 

1) HaMM9HhlliHM Bp9M9H9M BOeeTaHOBJI9HHSI o6nanaiOT repMaHH9Bb!9 AHO-

)lbl fn508 ( T BoeeTo "' 1, 7 HCeK); 

2) Kp9MHH9Bbl9 JlHOJlhl HaHOCSKYHJlHOI'O )lHaiia30Ha H Kp9MHH9Bhl9 

)lHOJlbl e 30JIOTOH eBSI3KOi!: HMSJOT TaK)K9 MaJI09 Bp9MSI BOeCT8HOBJI9HHSI IIpH 

TOKaX i ::; 10 Ma; 
rro. 

3) HaMM9HblliHH HaKOIIJI9HHb!i!: sapSIJl Ha6nJO)laeTeSI y repMaHM9BbiX JlHO-

)lOB H H9 3aBHeHT OT TOKa j IIpoo y Kp9MHH9Bb!X OH B HSeKOJibKO pa3 60Jib-

!lie H rrporropunoHaneH rrp.• 

4) y JlHO)lOB e H8KOIIJI~HH9M 38pSIJl8 (eM. pMCo 5 H 6) )lJIHTSJibHOeTH 

"110JIO'IKH" t I H erra)la t 
2 

IIpOIIOpUHOH8JibHbl IIpSIMOMy TOKY 1 XOTSI Y 

t 
2 

8Ta 3aBHeHMOeTb Bb!p8)1(9Ha Cna6ee. . I 

3aBHeHMOeTb i IiiXo = f(UBXo ) HJIH xapaKT9pHeTHK8 cropMHpOBaHMSI JlJISI 

rroeneJloBaTSJibHOI'O JlHOJlHOI'O ~OpMHpOBaTSJISI e aarryeKOM 'l9p93 Ka6eJib 110Ka-

3aHa Ha pne. 7. HaHny'I!IIHM Ka'leeTBOM ~opMHpoBaHMSI o6nana10T repMaHHSBbie 

)lHO)lhl rn508. KpMBb!9 6bJJIH rrony'ISHbl IIpH i rrp. = 5 Ma. 

Ha pHe. Sa rroKaaaHa exeMa JlJISI eHSITHSI xapaKTepHeTMKH ~opMHpoBaHMSI 

110eJI9JlOBaT9JibHOI'O AHOJlHOI'O ~opMHpOBaTSJISI 11pH aarryeKe e KOJIJISKTOpa TpaH-

3MeTopa ( f a "' 1,5 fru) 1 a Ha pne. 86 - ~OpMa Bb!XOJlHOI'O MMIIYJibC8o 

Ha pHC. 9 rrpMBe)leHbi xapaKTepMCTMKH ¢opMHpoBaHMSI JlJISI paaJIH'IHbiX TMIIOB 

)lHOJlOBo llJTpHX-IIyHKTMpHb!MH JIHHHSIMH 0603H8'19Hbl yeTaHOBHB!IIMeeSI 3Ha'I9HHSI 
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ypoeae yeTaHOBHBrneroeR o5paTHoro eorrpoTHBneHHR. BpeMR 

TepH3yJOmee epeMR 5biCTporo aapaeTaHHR o5paTaoro corrpo

B e aaKorrneHHeM 3apRaa, onpeaenRnoeb KaK HHTepsan epeMe

'ISHHeM t 1 H rrepBb!M rrepeee'leHHeM yeTSHOBHBWeroeR ypoB

oea (eM. pne. 25). BpeMR t 1 orrpeaenRnoch oT MoMeHTa, 

a nMrrynhe aocTnraeT 10% eeoea MaKCHManhHOft aMrrnHTyahi 

t 2 • 

SBHeHMOCTH BOeCT. 
=f(i )ll 

np. o5p. 
= const anR seex 

aHoaoe rrpHeoaRTcR aa pHc. 3. Ha pHc. 4 rroKa3aHhl 

*e KpHBhte nnR 5bteTpoaefteTBYJOIUHX aHo.lloB. KpHBbie 

) U 05p. = const 

H 6. 

anR aHoaoB e H8KOITneHH9M 38pRaa ITOKa-

OTpeHHR 8THX KpHBb!X eneayeT1 'ITO! 

HhlliHM BpeMeHeM BoeeTaHOBneHHR o6naaaJOT repM8HH9Bbie aHO

BoeeT."' 1,7 HCeK); 

H9Bb!e t:IHOahl H8HOeeKyHt:IHOf'O aHSIT830H8 H KpeMHH9Bhl9 

Oii eBR3KOii HM910T TSK)Ke Manoe Bp9MR BOCeTaHOBneHHR ITpH 

::;; 10 Ma; 

blliHii HSKOITneHHblft 38pSit:l Ha5nJOaaeTeSI y repMSHHeBbiX t:IHO-

TOKS j rrp. 1 y Kp9MHH9Bb!X OH B HeeKOnhKO pa3 5onb-

aanea rrp.• 
OB e H8KOITn9HHeM 38pRaa (eM. pHe. 5 H 8) anHT9nbHOeTH 

H crraaa t 2 rrponopUHOH8nbHbl ITpRMOMy TOKY 1 XOTSI y 

,HeHMOeTb Bblp8)KeHa ena5ee. 

Tb i lilX. = f(U8 x. ) HnH xapaKTepHeTHKS ~OpMHpOB8HHR anR 

t:IHOaHOf'O ~OpMHpOBaTenSI e 3SITyeKOM qepe3 Ka5enb ITOKS

• HaHny'IWHM Ka'leeTBOM ~opMHpoeaHHSI o6naaa10T repMaHHeBbie 

KpHBhie 5bmH rrony'leHbi rrpH i rrp. = 5 Ma. 

a ITOK838H8 eXeMa anSI eHRTHR xapaKTepHeTHKH ~OpMHpOB8HHR 

Of'O t:IHOt:{HOf'O ~OpMHpOBaTenSI ITpH 38ITyeKe e KOnneKTOpa TpaH-

"' 1,5 fru), a aa pHc. 85 - ~opMa BhiXoaHoro HMrrynhca. 

eaeHbl xapaKTepHCTHKH ~OpMHpOBSHHR anR pa3nH'IHb!X THITOB 

ITyHKTHpHbiMH nHHHRMH 0503H8'19Hbl yeTSHOBHBlliHeeR 3HS'IeHHR 
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3asircHMOCTH r = f (i np ) npu U • 8,85 B lUIH :
1
1' :(i'• 

BOCCTo • o6p. ' ·' 

Kp9MHH9BbiX llHOllOB C H&KonneHH9M 3ElpHllEl (ase BepXHHe KpH- ·;~~: 
Bbl9) H llnH HMnyn&CHbiX .llHOllOB ( HH)I(HHe KpHBbi9 ) ! 1) repM&HHeBJ>if'"·~'· 
llHOll C 30nOTOA CBH3KOit, 2) repMaHH9Bblit llHOll, fll508 1 • 

4) nnaaapHbiit anHTaKcHan&Hbiit llHOll 1 Kll509A, 
8) Kp9MHH9BbiA MSHapHbiit llHOll HSHOCBKYHllHOrO llH8fi830H8o 

8 

I --·---·~- .. ---------·····-------- , .. 
' , 

'[ 8occm, HCeK. 
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5 10 20 30 

Puc. 4. 3asHcHMOCTH r = f (i np ) npu U 6 BOCCT. • 0 P• 
ami uMnyn&CHbiX auoaos: 3) auoa Kll503E ; 5) KpeMHHBBb 

C 30nOTOt!: CBH3KOii:1 7) Kp9MHH9Bb!tl: llHOll H8HOC9KYHllH 

30HS, OCTanbHbl9 o603H8'I9HHH KSK H8 pHC. 3. 
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TOKa Ha aaKpb!Tb!X )lHO)laX. BHJlHO, "'TO HaHMeHblliHM Bb!6poeoM xapaKTepH-

3YJOTeSI JlHOJl f D.508, KpeMHHeBb!tl: JlHO)l e 30nOTOt!: eBSI3KOt!: H KpeMHHe-

Bb!e JlHOJlbl HaHoeeKyHJlHOrO )lHaiia30Ha. D.nSI Kp9MHH9BbiX JlHO

JlOB e 30nOTOti eBSI3KOt!: aMIInHTyJla Bb!6poea Mana H 6nH3Ka K U yeT • .llmt 

Beex HMIIyn&eHh!X JlHOJlOB aMIInHTy)la HMIIyn&ea enerKa paeTeT e ysenH'leHHeM 

aMIInH'tYJlbl 3aiiHpa!Olllero HMIIyn&ea • .llnSI KpeMHHeBbiX rrnaaapHb!X JlHOJlOB e Ha

KOrrneHHeM 3apSIJla aMIInHTy)la Bb!6poea IIpOIIOpUHOHan&Ha aMIInHTy)le IlpHnO

*eHHOrO 3aiiHpaJOlllero HaiipSI*eHHSio 

Dapannen&Hhitl: tlJopMHpoBaTen& 

CxeMa JlnSI H3MepegHl!: rrpHBOJlHTeSI aa pHe. 10. KaK H B enyqae H3Mepe-

HHt!: T BOeeTo t T yeT •. OIIpeJlenSinOeb IlpH IlpSIMOM TOKe eMellleHHSI 1 IlpHHH-

M aJOllleM 3Ha'leHHSI j Ilpo "' 0,5, 10,20 H 30 Ma, H aMIInHTyJle IIpSIMOrO HM

rryn&ea aa sxoJle U rrp. = 6,25 sonbT. 

BpeMSI yeTaaosneHHSI rrpRMoro eorrpoTHBneHHSI orrpeJienReTeSI KaK HHTep

san BpeMeHH OT MOMeHTa IIO)la'lH 0, 1 aMIInHTyJlbl IlpSIMOrO HMIIynbea JlO 

MOMeHTa, KOrJla eoiipOTHBneHHe JlHOJla . eiia)laeT JlO BenH'lHHhi, rrpeBb!lllaJO!IIetl: 

Ha 20% BenH'lHHY eTaTH'leeKoro IlpSIMOrO eoiipOTHBneHHSI, "'TO eOOTBeTeTByeT 

3Ha'leHHIO HaiipSI*eHHSI Ha JlHO)le, eoeTaBnSIJO!IIeMy 1,2 yeTaHOBHBIIIet!:eSI Be.nH'lH

Hbl U yeT. (eM. pH e. 11). KpHBhie r yeT. = f ( i rrp. ) rrpH U rrp. = 

= 6,25 B rrpeJleTasneHbi Ha pHe. 12. DpH paeeMoTpeHHH aTHX KpHBhiX MO*HO 

OTMeTHTb, "'TO 

1) BpeMSI yeTaHOBneHHSI )lnSI IIpOBOJlSI!IIero 

BpeMeHH yeTaHOBneHHSI JlnSI HeiipOBOJlSI!IIero; 

)lHO)la 3aMeTHO 6onbllle 

2) HaHMeH&lllee BpeMSI yeTaHOBneHHSI HMeeT KpeMHHeBb!l!: HMIIyn&eHbll!: 

JlHOJl KD. 503: r yeT. = 1,3 aeeK rrpH i rrp. = 0 , r veT. = 1,8 aeeK rrpH 

rrp. = 10-: 20 
3) senH'lHHa 

Ma; 

T 
yeT. JlnSI IlpOBOJlSI!IIHX JlHOJlOB Mano 38BHeHT OT TOKa 

rrp. H JlnSI Beex OeTan&Hb!X JlHO)lOB T yeT. "" 2 He9Ki .3aBHCHMOeT& 

yeT. OT I;IpSIMOrO eMeiiieHHSI JlHOJla aaMeTHO Bb!pa*eHa TOnbKO ppH ManbiX 

3Hll.'leHHSIX IIpSIMOrO TOKa ( OT 0 llO 2 Ma) i B llHaiia30He TOKOB j rrp. •5~ 30 Ma 

3aBHeHMOeTb T yeT. OT j rrp. IIpaKTH'leeKH He 06Hapy*eHa. 
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a) 6) 

PHCo 8. flpHHUHIIHanbH8SI CX9M8 !tnSI CHSITHSI BbiXOnHhiX xapaKTepHCTHK IIOCne

noBaTenbHOrO nHonHoro ¢opMHpoBaTenSI c 3alJcKOM qepe3 TpaH3HC-
Top (a): i = f( U ) . , i = f . ( ) rrpH i 5Ma, 

HMII BX yeT. BX rrp. 

R H = 7 oM; ¢opMa BhixonHoro cHrHana ( 6). 

... - •• - I 
Or a n 

l..(.JMn;· MO ~----~-----~---------,-----~-.-------. 

L u11n. 
-·---L ycm. 

l50 r-----t----~~----A~------+----_j 

6 
C.Yl 

r0m¢··gs 
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a) 6) 

PHeo 8. TipHHUHnHanbH8SI exeMa nng eHSITHSI Bb!XOllHb!X xapaKTepHeTHK noene
noBaTenbHOrO n:~~onHoro ~opMHpoBaTeng e 3alJeKOM ~epe3 TpaH3He-
Top (a): i = f( U ) . i = f . ( ) npH i 5Ma, 

HMn BX 1 yeT. BX np. 

R H = 7 oM; ~opMa BNxonHoro eHrHana ( 6). 

me I 7 • PC a 

L~M~Ma,---------~----------~-----------.--------,--.--------~ 

01 

-Lul'ln. 
-·--L ycm. 

~Ot-------~r--------t------~~--------4-------~ 

6 
~ 

l 1 
' 

6 

2 

2.5 5 7.5 usx,o 
Pne. 9. BbJXOllHbie xapaKTepneTHKH n~enenoBaTe H -" v nb oro n:~~onHoro ~opMHpo-

BaTeng e 3anyeKOM qepe3 TpaH3HeTop i =f(U ) 0 . j =f(U ) 
HMll BX yeT. BX 

npH np. = 5 Ma, R H= 7 oM; 8 - KpeMHHeBbifi ·nnaHapHbiH nnon e 

HaKonneHHeM 3apSina; oeTanbHhie o6o3Ha'!eHHSI KaK Ha pHe. 3,4. 

n ·e ·T·m s 
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U3M. ()uoa 

PRe. 10. CxeMa anSI eHSITHSI nMrrynbeHbiX xapaKTepneTHK a.HoP.oB: 

T f ( i ) II pH U 6, 25 Br 
yeT. IIp BXo 

U f ( i ) II pH U = 6, 25 B H BblXOP.HbiX 

H~. ~ BL 
xapaKTepHeTHK rrapannenbHOPO $opMHpOB8T9nSI e 38IIyeKOM ~epe3 

Tp8H3HeTOp. 
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0 0 
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>4 0 
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'C >4 
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Ha pHc. 13 noKasaHa 3aBHCHMOCTb npRMoro HMnynbcHoro naaeHHR HanpR

)I(eHHR Ha .llHoae U HMn. OT i np. npH U np. = 6, 25 a. HaHMeHr:.IUee 

HMnynr:.cHoe naaeaHe HanpR)I(eHHR Ha6moaaeTcR anR KpeMHHeBbiX .llHoaoa c sono

Toif CB~sKoif. HaH6onr:.IUee - anR acex KpeMHHeBbiX HMnynr:.cHbiX .llHo.oos. I1M

nynhcaoe IIS.lleHHe HaiipR)I(eHHR pe3KO yMeHblUaeTCR IIpH OTKpbiBaHHH .llMO.lla 

y)l(e npH TOKaX 1 .. 2 Ma. 8 .llH8II830He j np. OT 2 .llO lO Ma U HMII. cna60 

aaBHCHT OT i np.• HanMeHblUHM ycTaHOBHBlUHMCR naaeHHeM HanpR)I(eHHR 

o6naaa10T nnaaapHbte anHTaKcHanr:.Hbte .llMO.llbi aaaoceKyH.oaoro ananasoaa. 

XapaKTepHCTHKH ~opMHpoBaHHR napannenbHoro ~opMHpoBaTenR c aanycKoM 

qepea Tp8H3HCTOp IIpHBeaeHbl Ha pHC. 14. liJTpHX-IIYHKTHpHbiMH nHHHRMH 0603Ha

'leHbl KpHBbie anR U yeT. = f ( U BXo ) , COOTBeTCTBYIOIUHe CT8TH'Iec

KHM BOnbTaMnepHbiM XapaKTepHCTHKaM. HaHMeHblllee OTnH'IHe CTaTH'IeCKHX H 

HMnynbCHbiX XapaKTepHCT-HK HaonJO,llaeTCR .llnR KpeMHHeBbiX -.llHO.llOB Ha

HOCeKyHaHoro aHaii830H8 1 XOTR COIIpOTHBneHHe 9THX aHoaoB B IIpRMOM HanpaB

neHHH RBnReTcsi H8HOOnblUHMo 

Ha pHc. 15a IIOKa3aHa CXeMa .llnR CHRTHR BbiXO.llHbiX xapaKTepHCTHK 

napannenbaoro ~OpMHpoaaTenR npn aanycKe qepe3 Ka6enr:., a aa pnc. 156 

npnaeaeaa ~opMa Bbtxoaaoro HMnynr:.ca. Ha pHc.16 noKa3aHbi BbiXO.llHbte xa-

paKTepHCTHKH. BHaHo, 'ITo anR KpeMHHeBbiX aHoaoa HaHoceKyHaHoro 
aHana-

30Ha T8K)I(e Ha6nJO,llaeTcH HaHMeHblllee pa3nH'IKe Me)l(ay CTaTH'IeCKOH H HM

IIYUbCHOH BOIIbTaMnepHhlMH xapaKTepHCTHKaMHo 

B 38KIIJO'Ieane aBTopbt nonr:.3yJOTCSi cnyqaeM
7 

'IT06bt no6naroaapHTb 

IO.P .Hocoaa, IO.C.<Pe.oopOBCKoro H n.B.fy6btpHHa, npeaocTaBHBlUHX aeo6xoan

Mbte anoabt anH H3Mepeanif, a TaK)I(e 3a ueHHbte o6cy)l(aeHHH. 
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.-· '! 

u ox.G 


