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AHTOHOB A.B., CaHHUhiH B.H., Cy66oTHH B.r. 
3aBHCHMOCTb napaMeTpOB llOneBbiX Tp8H3HCTOpOB OT 

TeMnepaTypbi a aneKTpH'!ecKoro pelKHMa 

13 - 10124 

0llHC8H8 MeTOliHK8 H3MepeHHSI OCHOBHbiX napaMeTpOB llOneBhiX Tp8H3iiCTQ

pOB c noMombro xapaKTepaorpa~a, npHBOliHTCSI cxeMa, onacaaae xapaKTepao

rpa~a H xapaKTepHCTHKH llOneBbiX TpaH3HCTOpOBo 

Pa6oTa Bb!llOnHeHa B na6opaTOpHH Sl):lepHbiX peaKuail: Ol1JH1. 

Coo6meHHe 06be,ll.HHeHHoro HHCTHTyTa a,ll.epHbiX HCCJie,ll.oBaHHH 

,ll,y6Ha 1976 

C) 1976 06'beOUHeHHf>IU UHCIIUIIYIII JIOepHf>IX UCCAe006QHUU ,4y6Ha 

1. BBE,4EHHE 

B HaCTOJI~ee speMJI nonesble TpaH3HCTOpbl JIBnJIIDTCJI 

HaH6onee nepcneKTHBHblMH aKTHBHblMH 3neMeHTaMH, npH

MeHJieMbiMH B YCHnHTenJIX C 60nblliHM BXO~HblM conpOTHB

neHHeM. 
OcHOBHblM napaMeTpOM, xapaKTepH3YID~M cneKTpo-

MeTpHqecKHe CBOHCTBa CHCTeMbl ~eTeKTop-npe~yCHnHTenb, 

JIBnJieTCJI 3HepreTHqecKoe pa3pellleHHe, KOTopoe 3aBHCHT 

OT IIIYMOBblX CBOHCTB KaK ~eTeKTOpa, TaK H nonesoro 

TpaH3HCTopa, Hcnonb3yeMoro B nepsoM KacKa~e npe~ycH

nHTenJI. 
IlOCKOnbKY napaMeTpaMH, onpe~enJIIO~HMH IIIYMOBble 

CBOHCTBa noneBblX TpaH3HCTOpOB, JIBnJieTCJI TOK 3aTBOpa 

I
3

aT. H KPYTH3Ha S, To Heo6xo~HMO 3HaTb, KaKH3MeHJIIDTCJI 

3TH senHqHHbl B 3aBHCHMOCTH OT 3neKTpHqeCKOrO pe>KHMa 

nonesoro TpaH3HCTopa H TeMnepaTypbl. Ilo H3MepeHHblM 

3HaqeHHJIM I3 aT • H S MO>KHO onpe~enHTb TeopeTHqecKoe 

3HaqeHHe 3HepreTHqecKoro pa3pellleHHJI npe~ycHnHTenJI. 

0TKnOHeHHe 3KCnepHMeHTanbHO nonyqeHHOrO pa3pellleHHJI 

oT TeopeTHqecKoro npe~cTasnJieT HHTepec c ToqKH 3peHHJI 

OlleHKH BKna~a IIIYMOB THna "f" H "1/f'~ OTHOCJI~HXCJI 
K H36blToqHbiM lllyMaM nonesoro TpaH3HCTopa, a TaK>Ke 

K lllyMaM naCCHBHblX 3neMeHTOB BXO~HOrO KaCKa~a. 

,ll.aHHaJI pa6oTa nocBJI~eHa MeTo~HKe H3MepeHHJI napa

MeTpos nonesbiX TpaH3HCTopos c noMOlllbiO xapaKTepuo

rpa$a. CHaTHe son~>TaMnepHbiX xapaKTepHCTHK no "ToqKaM" 

c ucnonb30BaHHeM npu6opa, onucaHHoro s I I/, H no~cqer 
napaMeTpos l.:JaT. H S, Moryr npHBeCTH K HeTo'IHOCT.RM, 
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BOJHHKaro~HM HJ-Ja nporpesa KPBCTanna nonesoro TpaH· 
3BCTOpa BO BpeMH CHHTHH noKa3aHBH CTpenoqH~X npB60-
pOB, qTo OC06eHHO cy~eCTBeHHO npH 60DLWBX TOKaX CTOKa. 

0TnBqBTeDLHOH OC06eHHOCTLro ,IJ;aHHOrO xapaKTepuorpa-
4Ja HBDHeTCH B03MO)I(HOCTL B3MeHeHBJI qacTOT~ HanpH)I(eHHH 
paJsepTKB oT .nonei repna .no HecxonLKBX KF14, a 3TO JIB
nJieTcJI Ba)I(H~M 4JaKTOpOM npB Ha6nro,neHBH B~XO.IJ;H~X BODLT
aMnepH~X xapaKTepBCTHK TpaH3BCTOpa C BKnroqeHH~M B 
nenL 3aTBOpa B~COKOOMH~M COnpOTBBDeHBeM. 

2. AIIIIAPATYPA H TEXHHKA H3MEPEHH.R 
3JIEKTPHqECKHX IIAPAMETPOB IIOJIEBhiX 
TPAH3HCTOPOB 

Ha puc. 1 npuse.neua cxeMa ycTaHoBKB ,nnJI CHJITBJI 
3DeKTpBqeCKBX napaMeTpOB noneB~X TpaH3BCTOpOB B Ja
BBCBMOCTB OT TeMnepaTyp~ B pe)I(BMa. 0CHOBHOH qaCTLW 
ycTaHOBKB JIBDJieTCJI xapaKTepBorpa4J, COCTOJI~BH B3 6noKa, 
B~pa6aT~saro~ero HanpJI)I(eHBe nHTaHHJI nonesoro Tpau
JBCTopa, B nro6oro cTau,napTHoro ocnBnnorpa4Ja, B ,naHHOM 
cnyqae - "OK,D;- 505", BMero~ero .nocTaToquo s~coxyro 
qyBCTBHTeDLHOCTL yCBDBTeneH no "X" B "Y": 

IlpBHI{BnHaDLHaJI CXeMa COCTOBT H3 .IJ;BYX OCHOBH~X 
qacTei: reHepaTopa nBnoo6paJHoro uanpJI)I(eHBJI c pery
nBpyeMoi qacToToH paJsepTKB, B reHepaTopa cTyneHqaToro 
HanpJI)I(eHBH. 

)l;DJI no,ncqeTa KpyTB3H~ CHBMaroTCJI B~XO.IJ;H~e BODLT
aMnepH~e xapaKTepBCTBKB npB paJnBqH~X HanpJI)I(eHBJIX 
Ha Ja TBope I puc. 4a/. 

,D;nJI BJMepeHBJI Toxa Ja TBopa 13aT. nonesoro TpaHJBC
TOpa He06XO.IJ;BMO CHJITL ,IJ;Be BODLTaMnepH~X xapaKTepB
CTBKB, noKa3aHH~e Ha puc. 46, O,IJ;Ha B3 KOTOp~X CHBMaeT
CJI npB JaJeMneHHOM JaTBope, a BTopaJI - npB no.nxnroqeu
HOM conpoTBBneHBB 56 FOM, npB 3TOM, ecTecTseuuo, 
Ha6nro,naeTcJI He6onLwoe ysenBqeuBe Toxa cToxa Ja cqeT 
BoJpacTaHBJI noTeHnBana Ha JaTsope. Tox JaTsopa,nnH Ka)l(
.noro JHaqeHBJI UcT no,ncqBT~BaeTcJI no cl>opMyne: 

MCT 
I = ---- [A] 3aT. R • S ' 

-~aT. 

4 

-61• II I I I. D. tl 1 

J., 

Puc. 1. 1IpUHf4UnuaAbHaJI cxeMa ycmaHoeKu OAJI CHJI111UJI 
.:JAeKmpu~ecKux napaMempoe noAeeblX mpaH3ucmopoe. 

B peanLHhlX cxeMax rrpe,nycunaTenei Ha JaTsop qepeJ 
corrpoTHBneHBe Roc. no.naeTcg senaqaHa cMemeHHjf, rro:JTOMY 
rrpe,ncTasngeT HHTepec onpe,neneHae JaBHCHMOCTH ToKa 
JaTBOpa OT TOKa CTOKa H Harrpg)KeHHjf Ha HeM. TaKHe 
BODbTaMrrepHLie xapaKTepHCTHKB noKa3aHhl Ha pUC. 46,2 
rrpH KOMHa THOR H OITTHMaDbHOH TeMrrepa Typax. XapaKTe
pHCTHKH, rrpe,nHa3HaqeHHhle .IJ;Djf H3MepeHHjf TOKa 3aTBOpa, 
CHHMaiOTCjf rrpH Me,nneHHOH pa3BepTKe -20 C. 
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H3MepeHue rHc. u r CT. 

BenB"'BHhl rHc. B r CT. npe,u;cTaBn.IIJOT co6oii o6'beMHhle 

COIIpOTBBneHB.II nonynpOBO.IJ;HBKa Ha yqaCTKaX Me~y KOH

UaMB KaHana B KOHTaKTaMB BCTOKa B CTOKa. rHc.IIPBBO.IJ;BT 

K yMeH&meHBIO .u;eiicTsyromero 3Ha1.feHB.II KPYTB3Hhl, CHB

)KeHBIO qacTOTHoro npe.u;ena TpaH3BCTopa, ysenuqeHBIO Ten

noBhiX IIOTepb. reT. ysenB"'BBaeT TennOBhle IIOTepB B IIOBhl

maeT Hanp.II)KeHue HachlmeHB.II. 

C IIOMOIIlbiO XapaKTepuorpa<ila MO)KHO CH.IITb He06XO.IJ;BMhle 

xapaKTepBCTBKB, II03BOn.IIIOIIlBe npOCThiM CIIOC060M Bbi"'HC

nBTb r HC. B r CT. llOCKOnbKY BCTOK B CTOK nonesoro 

TpaH3BCTOpa B CXeMe MO)KHO IIOMeH.IITb MeCTaMB, TO 

.IJ;OCTaTO"'HO paCCMOTpeTb BOIIpOC B3MepeHB.II COIIpOTBBneHB.II 

BCTOKa. CxeMhl, IIO.IICH.IIIOIIlBe npBHUBII B3MepeHB.II B Heo6-

XO,IJ;BMhle BOnbTaMnepHhle xapaKTepBCTBKB, npBBe,IJ;eHhl Ha 

puc. 2 u 3. 
ConpoTBBneHBe rHc. o6hi"'HO B noneBhiX TpaH3BCTopax 

.u;ocTuraeT He 6onee .u;ec.IITKOB OM. qepe3 conpoTusneHue 

rHc. MoryT npoxo,u;BTb .u;sa TOKa: 

1/ TOK CTOKa leT. ; 

2/ TOK 3aTsopa 13 aT .• ecnu p-n nepexo.u; "3aTsop-ucToK" 

BKnJO"'eH B np.IIMOM HanpaBneHBB. 3TH TOKB C03,IJ;aiOT na-

.u;eHue Hanp.II)KeHB.II Ha conpoTBBneHBB !We • 

U rHe.-= r He. (13aT .+ leT)· 
lla.u;eHBe Hanp.II)KeHB.II Ur11c. MO)KHO onpe.u;enBTb, CH.IIB .u;se 

np.IIMhle BeTBB xapaKTepucTBKB I::~aT '= f(U 311 ) nepexo.u;a 

"3aTBOp"HCTOK", O,IJ;Ha B3 ~OTOphiX - npB pa30MKHYTOM 

CTOKe, a BTOpa.ll - npB BKnJO"'eHHOM Haiip.II)KeHBB U eT. EcnB 

IIpBH.IITb BO BHBMaHBe, "'TO np.IIMhle BeTBB XapaKTepBCTBKB 

MO)KHO CHBMaTb IIpB ,IJ;OCTaTO"'HO ManhiX TOKaX 38TBOpa 

/e.IJ;BHBUhl MKA/, TO na,u;eHBeM Haiip.II)KeHB.II Ha rHe .38 C"'eT 

ToKa 3aTBopa MO)KHO npeHe6pe"'b, Tor.u;a B3MepeHue Ur11c. 
CBe,IJ;eTC.II K onpe,u;eneHBIO Hanp.II)KeHB.II, Ha KOTOpoe CMeCTBT

c.11 xapaKTepBCTBKa I
3

aT. = f(U 3H) npu npoxo~eHBB TOKa 

I qepe3 rHe. /eM. puc. 3/ 
CT • U = L\U 

rHc. 3H. 
3Ha.ll TCJK CTOKa, MO)KHO Bhi"'BCnBTb COIIpOTBBneHBe rHe • 

~u3H 
r = -- [OM] He. • 

I CT. 

6 

f 

Rl 

l.l 

... UCIII 

~ 
Kf 

feaepaTop 
mmoo6pasaoro 
aanpsnKeHHSl 

II 

X 

Puc. 2. JipUHfiUnuaAbHaJI cxeMa OAJI CHJimUJI axooHbiX xa
paKmepucmuK noAeabiX mpaH3ucmopoa. 

TaKBM o6pa30M, .u;n.11 onpe.u;eneHB.II rHc • .u;ocTaTO"'HO Ha 

xapaKTepuorpa<ile CH.IITb ,IJ;Be IIp.IIMhle BeTBB xapaKTepBCTBKB 

l 3 aT .= f(U 3 H ) npB BKnJO"'eHHOM B OTKnJO"'eHHOM CTOKe, 

onpe.u;enBTb cMemeHue xapaKTepBCTBKB ~U3H B no <llopMyne 

Bhi"'BCnBTb r He • , npe,u;sapBTenbHO 3aMepBB TOK CTOKa. 

3. PE3YJlhTATI:J H O.ECY)l(,4EHHE 

~n.ll cpaBHBTenbHOH oneHKB 3neKTPB"'eCKBX napaMeT

pOB B ,u;an&Heiimero BX COIIOCTaBneHB.II C myMOBhiMBCBOHCT-
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Puc. 3. Ilp.RMbre eemeu exo()Hbrx xapaKmepucmuK no;reeozo 
mpaH3Ucmopa, no3eOA.RIOU#Ue ebr'luc;rumb rwc : 

BaMH B KaqecTBe 06DeKTOB HCCne~OBaHHH 6hlnH Bhl6paHhl 

pa3nHqHhle THfihl TpaH3HCTOpOB. 

Bee napaMeTphl, xpoMe rwc. noneawx TpaHJHCTopoa, 

H3MepHllHCb B ~HanaJOHe TeMnepaTyp OT +20 ~0 ·180 C. 
Ha puc. 4 H 5 npHBe~eHhl aonbTaMnepHhle xapaKTepHCTHKH 

pa3nHqHhlX THfiOB noneBhlX TpaH3HCTOpOB npH KOMHaTHOB 

H OfiTHMallbHOB TeMnepaTypax. 

PeJynbTaThl HJMepeHHB cae~eHhl a ma611. 1 H II. Hl 

nonyqeHHhlX pelyllbTaTOB MO)I(HO ycTaHOBHTb JaBHCHMOCTb 

OCHOBHhlX napaMeTpOB noneBhlX TpaH3HCTOpOB He TOllbKO 

OT TeMnepaTypw, HO H oT 3neKTpHqecxoro pe)I(HMa, nocne~

Hee oco6eHHO aa)I(HO, TaK xax B nepexo~e "3 - C" npH 

onpe~eneHHOM HanpH)I(eHHH Ha CTOKe B03HHKaeT y,D.apHaH 

HOHH3aUHH, BllHHIOIUaB Ha napaMeTphl noneaoro TpaH3HC

TOpa. ll03TOMY xapaKTepHCTHKH noneBhlX TpaH3HCTOpOB 

He06XO~HMO paccMaTpHBaTb OT,D.ellbHO npH ~BYX pe)I(HMaX: 

~0 B03HHKHOBeHHB y~apHOH HOHH3aUHH H npH ee HaH60nb· 

WeM 3cWleKTe. 3TO 06CTOBTellbCTBO BBnBeTCB Ba)I(HhlM ~nB 

pa3pa6oTqHKOB cxeM npe,D.ycHnHTenei, HcnonbJYIOIUHX 3~
~eKT y~apHOH HOHH3aUHH ~nB o6paTHOH CBJI3'11 B CTOK. 
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Puc. 4a. Bwxo()Hwe xapaKaepucauKu apaHaucaopa 2N4416 
)(g1. XapaKaepucauKu CH.Raw npu Hanp.RJiteHuu Ha aaaeope 
U38 o• -0,2 B /eepxH.R.R Kpuea.R/ ()o -1,6 B u o• -2,4 B 
()o -3,0 B. 

2J~lll ~~I 
t• • -tn·c 
J4,- 10 ~ •. e ,.,. - 3~. 

Puc. 46. Bbrxo()Hwe xapaKaepucauKu apaH3ucaopa 2N4416 
)(g1. BepxHJU KpueaJI npu eKAIO'leHHOM e 14enb 3aaeopa 
conpoaueAeHuu, paeHOM 56 TOM, HUJICHJIJI KpueaJI - aaaeop 
303€MA€H. 
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PeJICuM y()apHoii uoHu3ai#UU no11eeozo •paH3uc•opa 

llOCKOnbKY ~eTeKTOplal Jl~epHWX H3ny'leHHH JIBnJIIOTCJI 

BlaiCOKOOMHiaiMH HCTO'IHHKaMH CHrHaJIOB ~nJI 3apJI~O'IyBCTBH

TenbHOrO npe~ycanaTenJI, TO TOK 3aTsopa nonesoro TpaH-

3HCTopa OKa3WBaeT cymecTBeHHOe BJIHJIHHe Ha CTa6HJib

HOCTb pe)I(JIMa, YCHnHTenbHiale H myMOBWe napaMeTplal npe

~YCHJIHTenJI. Bonpocy H3MepeHHJI TOKa 3aTsopa nocBJIIUeH 

pJI~ pa6oT /?.- 4/. 

Bwxo~Hwe xapaKTepHCTHKH nonesblx TpaH3HCToposl 5/ 
HMeiOT TpH o6naCTH: 

1. 0MH'IeCKaJI /TOK CTOKa nponOpUHOHaneH HanpJI)f(eHHIO 

CTOKa/. 

2. 06naCTb HaCbiiUeHHJI /TOK CTOKa npaKTH'IeCKH He 

3aBHCHT OT HanpJI)f(eHHJI Ha CTOKe/. 

3. 06nacTb nasHHHoro npo6oJI yqacTKa KaHana 3aT

BOp - CTOK. 

Bo3HHKHOBeHae npouecca y~apHoii HOHH3aUHH s nepexo

~e 3aTBOp-CTOK MO)f(HO Ha6niO~aTb npH CHJITHH BbiXO~HbiX 

BOnbTaMnepHbiX xapaKTepHCTHK C BKJIIO'IeHHbiM 60nbWHM 

conpoTHBneHHeM s uen~o 3aTsopa R 3 aT. = 56 FOM, c no

MOIUhiO KOTOporo MO)f(HO ycTaHOBHTb 3aBHCHMOCTb TOKa 

3aTBOpa OT pe)f(HMa nonesoro TpaH3HCTOpa, BenH'IHHY TOKa 

3a TBopa 3a c'leT y~apHoii HOHH3auaa, a TaK)f(e pe)f(HM none

BOrO TpaH3HCTOpa, npH KOTOpOM Ha'IHHaeTCJI y~apHaJI HOHH-

3aUHJI. 3TH 3KCnepHMeHTanbHble ~aHHble JIBnJIIOTCJI Ba)f(HbiMH 

npH nocTpOeHHH npe~yCHnHTeneii CO CTOKOBOH o6paTHOH 

CBJI3bl0, a TaK)f(e npH nocTpOeHHH WHpOKOllOnOCHbiX HH3KO

myMJIIUHX ycanaTeneii, TaK KaK 6blcTpo~eiicTsae cxeMbl 

3aBHCHT OT MHHHManbHOrO BpeMeHH nponeTa HOCHTeneii 

B KaHane, 'ITO, s cso10 o'lepe~b, onpe~en.JieTCJI HanpJI)f(e

HHeM Ha CTOKe nonesoro TpaH3HCTOpa. 

BblBOJ{bl 

PaccMaTpasaJI BbiXO~Hble xapaKTepHCTHKH noneswx 

TpaH3HCTOpOB npH KOMHaTHOH H OnTHManbHOH TeMnepaTy

pax, MO)f(HO C~enaTb cne~yiOIUHe BbiBO~bl: 

1. ToK cToKa H KPYTH3Ha nonesoro TpaH3HCTopa npa 

OXJia)f(~eHHH yBeJIH'IHBaiOTCJI npHMepHO B 1,5 - 2 pa3a. 
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2. llpH HCnOnb30BaHHH noneBbiX TpaH3HCTOpOB B Ka

'leCTBe aKTHBHbiX 3JieMeHTOB C 6onbWHM BXO~HiaiM conpo

THBneHHeM H3MeHeHHe TOKa 3aTBOpa npH KOMHaTHOH H on

THManbHOH TeMnepa Typax B 3aBHCHMOCTH OT 1 CT. H U CT .He-

06XO~HMO paCCMaTpHBaTb ~0 B03HHKHOBeHHJI pe)I(JIMa y~ap
HOH HOHH3aUHH H nocne Hero, nOCKOnhKY 3TOT napaMeTp 

Be~eT ce6JI no-pa3HOMY B TaKHX pe)I(JIMaX. 

3. ToK 3aTsopa ~o B03HHKHoseHHJI pe)I(JIMa y~apHoii 

HOHH3aUHH npH KOMHaTHOH TeMnepaType ysenH'IHBaeTCJl 

npa yMeH~omeHHH TOKa cToKa, 6naro~ap.JI yseJIH'IeHHIO o6e~

HeHHoii 06JiaCTH, B KOTOpOH o6pa3yiOTCJI HOCHTenH, COCTaB

n.JIIOIUHe reHepaUHOHHYIO KOMnOHeHTY TOKa, HanpHMep, TpaH-

3HCTOpbl .N'2N!!4 H 8 npH Hanp.JI)f(eHHH Ha CTOKe 3 H 6 Bj J1a611.Jj. 
4. ToK 3aTsopa s xono~e yMeH~omaeTc.JI c yMeH~oweHHeM 

TOKa CTOKa ~0 B03HHKHOBeHHJI y~apHOH HOHH3aUHH, HeCMOT

p.JI Ha yseJIH'IHsmywc.JI o6e~HeHHYIO 30HY. YMeH~oweHHe 

reHepaUHOHHOH KOMllOHeHTbl TOKa npOHCXO~HT 3a C'leT 

yMeHhWeHHJI pa3orpesa KpHCTaJIJia C llOHH)f(eHHeM TOKa 

CTOKa. /TpaH3HCTOpbl 4 H 6 ~n.JI Hanp.JI)f(eHHH Ha CTOKe 

3 H 6 B npH TOKe CTOKa, paBHOM COOTBeTCTBeHHO 30-20 MA 
H 12-6 MA/. 

5. ToK 3aTsopa s pe)f(HMe y~apHoii HOHH3auaa npa 

OXna~eHHH ysenH'IHBaeTCJI C yMeHbWeHHeM TOKa CTOKa, 

nOCKOJlbKy 'IHCnO nap HOCHTeneii ysenH'IHBaeTCJI BCne~CTBHe 

ysenH'IeHHJI o6'beMa o6e~HeHHoii 30Hbl nepexo~a 3aTsop

CTOK. /TpaH3HCTOpbl .N'2N!! 1 H 7 npH Hanp.JI)f(eHHH Ha CTOKe 

12 B H TOKe cToKa, pasHOM 30 - 20 MA H 14 - 6 MA co

OTBeTcTseHHO/. TeMnepaTypHoe nose~eHHe TOKa 3aTsopa 

s pe)I(JIMe y~apHoii HOHH3aUHH o6cy~aeTcJI s pa6oTe /2/. 
6. Y~apHaJI HOHH3aUHJI Ha6niO~aeTCJI H npH KOMHaTHOH 

TeMnepaType, HO TaK KaK llO~BH)f(HOCTb HOCHTeneii Mana, 

TO rpaHHUa B03HHKHOBeHHJI Ha'lana np060JI ne)f(HT npH 6onee 

BbiCOKHX HanpJI)f(eHHJIX Ha CTOKe. fipH OXna~eHHH ~0 on

THManhHbiX TeMnepaTyp /150-180° C/ 3a C'leT pe3Koro 

B03pacTaHHJI no~BH)f(HOCTH HOCHTeneii /2,6/ y~apHaJI HOHH-

3aUHJI B03HHKaeT npH MeHbWHX Hanp.JI)f(eHHJIX Ha CTOKe. 

7. C yMeHbWeHHeM TOKa CTOKa B o6naCTH OnTHManbHOH 

TeMnepaTyphl yMeH~omaeTc.JI TeMnepaTypa KpHCTaJIJia, yse

JIH'IHBaJI llO~BH)f(HOCTb HOCHTeneii, ll03TOMY y~apHaJI HOHH-

3aUHJI B03HHKaeT npH HeCKOJlbKO MeHbWeM Hanp.JI)f(eHHH Ha 

CTOKe. 
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Puc. 6a. 
2N4416 

H3MeHeHue Kpymu3Hbl no.aeeozo 
6 3Q6UCUMOC11lU 01/l peJICUMQ. 

~~UI& II I 
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J4~ - :5 ~R. 

mpaH3UC11lOpa 
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Puc. 66. H3MeHeHue Kpymu3Hbl no.aeeozo mpaH3ucmopa 
KII303r e 3aeucuMocmu om peJK:uMa. 
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8. KpyTH3Ha nonesoro TpaH3HCTopa H3MeHseTcs B 3a

BHCHMOCTH oT pe:>KHMa y,napHoii HOHH3a~HH /puc. 6a, 6/. 
llpH ITpOTei<aHHH 60JILWHX TOI<OB 3aTBOpa BCJie,nCTBHe y,nap

HOH HOHH3a~HH nepexo,n 3aTBop-I<aHaJI CTaHOBHTCJI BI<mo

'leHHLIM B ITpJIMOM HanpaBJieHHH, H I<aHaJI 60JILWe He ynpas

JIJieTCJI 3aTBOpOM, I<pyTH3Ha B Tai<OM pe:>KHMe paBHa Hymo. 

9. CpaBHHBaB xapai<TepucTHI<H pa3JIH'IHLIX noneBLix 

TpaH3HCTOpOB ITO pe:>KHMY B03HHI<HOBeHHJI y,napHOH HOHH-

3a~HH B XOJIO,ne, MO:>KHO c,neJiaTL BLIBO,n 0 ,nJIHHe I<aHaJia. 

Tai<, HanpHMep, y ITOJieBLIX T)>aH3HCTOpOB 2N4416, HMeiOIIUIX 

,nJIHHY I<aHaJia -10 M"M / 7/y,napHaJI HOHH3a~HJI B03HHI<aeT 

B o6nacTH 107 12 B Ha cToi<e. 

10. Toi< yTe'II<H 3aTBopa MO:>KeT 3asuceTL oT ,nJIHHLI 

I<aHaJia, I<OH~Hrypa~HH o6e,nHeHHOH 30HLI, napaMeTpOB HC

XO,nHoro MaTepHaJia, B OC06eHHOCTH OT I<OH~eHTpa~HH CBO· 

6o,nHLIX HOCHTeJieii. 

B 3ai<mo'leHHe CJie,nyeT OTMeTHTL, 'ITO CHJITLie Ha xa

pai<Tepuorpa~e BOJILTaMnepHLie xapai<TepHCTHI<H ITOJieBLIX 

TpaH3HCTOpOB ,naiOT HarJIB,nHyiO I<apTHHY 06 H3MeHeHHH 

OCHOBHLIX CITei<TpOMeTpH'IeCI<HX napaMeTpOB ITOJieBLIX TpaH-

3HCTOpOB 13 aT • H 8 npH pa3JIH'IHOH TeMnepaType H :mei<T

pH'IeCI<OM pe>I<HMe, 'ITO IT03BOJIJieT 3I<CITepHMeHTaTopy ITO,nO-

6paTL Hau6onee no.nxo.ns~Hii pe:>KHM. HanH'IHe BOJILTaM

nepHLIX xapai<TepHCTHI< ITpH HH3I<HX TeMnepaTypax MO>I<eT 

ITOMO'IL TeXHOJIOraM B pa3pa60TI<e CITei<TpOMeTpH'IeCI<HX 

ITOJieBLIX TpaH3HCTOpOB C OITTHMaJILHLIMH napaMeTpaMH. 
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