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Kuura, paccuuramnass #a HIHPOKHH Kpyr durare-
Jefl, COAEPXKHUT YeTHIPHAAU AT 3aHUMATENbHBIX Gecex,
HanuCaHHBIX B ¢OpMe pasroBopa MexAy AByMS [Jed-
CTBYIOILMMM JHUAMM U OGBACHSAIOIIHX YCTPOMCTBO,
paGoTy M npuUMeHeHue TPAH3UCTOPOB.
E. Aisberg
Le transistor? .. Mais c’est trés simple!
Société des éditions radio, 1962
Adcbepa Eszenutl
Tpansuctop?.. 370 oueHb npocro!
Ilepeson ¢ ¢pannysckoro 0. JI. Cmmpuosa. M. —JI,
usgarenscteo «IHEPTU», 1963.
112 crp. ¢ unn, (Maccosasi paguo6ubnuoreka. Brim. 480).
Penaxtop P. H. Tapacos Texn. pezakrop H. H. Bopynos

O6aoxka xygoxuuxa A. M. Kyswuntuxosa

TMoanucano k neuartu 25/11 1964 r. Bymara 70X 108!/y. 9,59 neu. a. Vu.-uan. a. 11,
Tupax 150 000 3k3. Lena 55 kom, 3akaz Ne 924.

«[naBnonurpagupom» TocygapcrBennoro xomurera Cosera Musuctpos CCCP mo mnewatu.

Orneuarano B Jlewunrpaackon tunorpaduu Ne 1 «Ileuarnnisi JBop» um. A. M. Topbkoro

TatunHckasi, 26 ¢ marpuy Jlemmsrpanckoit Ttun. Ne 2 um. Esr. Coxonoso#, Hsmaiijos-
, ckuit np., 29,
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TIIPEJIHCJIOBHE K PYCCHKOMY H3JAHHIO

Sro#t kuuroft pegaxuus Maccosofl paguo-
6u6.110TeKH 3aKaHUMBAET BEIIYCK CepHH IOMmY-
aspubix usganuii E. AficGepra, BhILIeLHINX
Bo PpaHumy, nog HA3IBAHUEM ..«ITO OUEHb
npocrol». OHa HamucaHa B TaKOM 3Ke CTHJC,
Kak ¥ mepeeie aBe kuuru: «Papuo?.. dto
ouenb npoctoly u «Tenesugenue?.. 310 oveds
npocrol», yxe 3HaKOMble HAUIHM YHUTATENAM.

Kak ¥ B npepbiiyliuX KHHrax, pemakuus
CTapajack COXpaHHTb CBOoeoGpasue ¢paHyys-
cKoro u3gaHus, ¢dopMaT KHHIH M MaHepy
BEePCTKH.

Kuura sHakoMHUT IIHpOKHE KDYTH YHTaTE-
Jell ¢ HOBOi 06JacThIO 3JIEKTPOHUKH — MOJY-
NPOEOAHHKAMH, IOJYUHBIIMMM B IIOCAEfHEe
BpeMsl OrPOMHOE paclpoCTpaHeHHe.

Choxneie pusnyeckue npouecce B NoJay-
NPOBOAHMKAX M3JOXKEHH 4BTOPOM B Bechyla

nocrynHod Qopme #Ja uMTaTensd, He MMEO-

{ero CrenyasibHOR MOATOTOBKH.
B ocHoBHOM XHura nocssiueHa TpaH3d-

cropam — Haubosiee BaXKHHIM M3 IIOJYNPOBOJ-
HHUKOBBIX TpHBGOPOB, BO MHOTHX CJy4asX 3a-
MEHSIIOIMM 3JeKTPOHHEle Jammbl. Ona IHomo-
raer paauoMOOKTeNI0 HOHSTb NDHUHUMIEL MX
HAeficTBUSA, 3HAKOMHT C MCIOJb30OBaHHeM TpaH-
3HCTOPOB B Pa3NMYHBIX CXEMax H, B KOHEYHOM
cyeTe, MO3BOJMT UYKTATENI0 BeCTH IpakKTuue-
cxyo pabory ¢ TpaH3UCTOPAMHU.

Hawm xorenoch 6bl nOJayYuTb OT YHTATEA
OT3EIBEI 06 3TOH M TNpedBIIyIMX KHHTax
E. AficGepra.

Ilono6urie H3ZaHua MBH BHITyCKaeM BIEp-
Beie. Ham ouenp BaxXHO NO3TOMYy 3HaTh, IO-
HpaBujach JU Takasi GpopMa H3JONKEHHST Ma-
Tepuana, MOMOFJA JMH OHA YMTATENI0 MOHATH
OCHOBHI DajHOTEeXHHMKH, TeJeBHACHHS M TpaH-
3HCTODHOH TEeXHHKH.

OT3HIBEI IPOCHM HampasJ/sTh no ajpecy:
Mocksa, )K-114, lllmo3oBas nabepexuas, 10,
H31aTeNbCTBO «DHeprus», Pepakuun Maccosoit
paznobubanoTekm.

PedaxyuaMaccosoii paduobubauorext
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[IPEJIHCJIOBHE ABTOPA

Kak crnokofino cnefuad Mbl 32 MHPHOH
3BoJIouMel DAaJHOTEXHHKH, NOKA B OAMH Mpe-
Kpacuelit feHb 1948 r. nosiBneHHe Tpadsucropa
He TepeBepHYJO BCe HallH MpPeACTaBICHHUA.
2710 GhljIa peBOJIOUHUA.., 32 HECKOJBKO Jer Mo-
JYNPOBOJHUKOBLEIE HPUGOPLI 3aBOEBANH OCHOB-
Hble obsacTH pajuosqektponuxku. Hapany c¢
KJaCCHYECKOH, NDUBBLIYHON AJNA  «IdMIKCTOBY
TeXHHKOK BO3HHK/Ia /Ipyrasi, COBepIIEHHO HO-
Bag Muorum pagucraMm GBLIO TPYAHO OCBOMTb-
¢Sl ¢ HOBHIMM NOHATHAMH M NpPOYyBCTBOBAThH
0CO6EHHOCTH, CBOICTBEHHBIE KPHCTa/UIUMeCKHM
TPHOJaM.

CymecrsyeT MHOrO MNpeKpacHbX, HamHCaH-
HbIX Ha BHICIIEM TeXHHUECKOM YpOBHe pafoTr O
TPAH3UCTOPAX; OJHAKO HX UTEHHE Tpebyer OC-
HOBaTeNbHBIX 3HAHUI MaTeMaTHKd U QUIUKH
TBEPJOTO Teda, YCBOHTb KOTOPhHE JOBOJLHO
tpyano. Ho B Marasunax peiaxko Haiigemn xo-
polide KHWTH CPeJHero ypoBHH, HpelHasHddeH-
Hble AN PajJUCTOB-NPAKTHKOB, XKEJNAMHX HPO-
HHKHYTb B MMD TPaH3HCTOPOB, NOHATH HPOHUC-
XOASHE B HUX ¢pU3HYECKHe SABJCHHA U YMETh
Ge3 3aTpyiHEHHJ pa3GUpaTbCsi B COBPEMEHHBIX

CXeMax, rAe HCNOJAL3YIOTCA 3TH «Tpexnamnsle Co-

31aHHA,

IMotpe6HOCTh e B TAKUX KAuaNbHEX MHO-
COGUSIX YYBCTBYETCH BCe OCTpee i ocrpee. [lo-
BCeZHeBHOE OOMIECTBO C MHOTOYHC/ACHHBIMH 11PO-
tdeccHoHaNAMH M TEXHHKAMH NOKA3aJ0 HaMm, A0
Kaxof crenmen# ouH B cBOeM GOJBLUIHHCTBE He-
CBEAYMWM B 3JIEMEHTaDHOH TeOpUH TpPaH3UCTO-
pos. BoT nodYeMy Mbl TNONLITaNMCL HAIHCATh
KHHI'Y, TNPeJHa3sHAYCHHYID I11 TeX, KTo yxe
BJlajleeT OCHOBAMH DAaIMOTEXHHKH (OYCTh [awxe
370 OGyser Ha ypoBHe kHurm «Paguo?.. 10
Ou€Hp NPoCTO!») K Mesnaer Ge3 o0cobuX TPYyAoB
OCBOUTL OCOGEHHOCTH TPAH3UCTODHOH TEXHHKH.

3afaua »3Ta coBceM He u3 Jerkux. Tpan-
3UCTOp MNOJAHUMAaeT COBeplLIeHHO UHble, 4YeM
3JEKTPOHHAA JaMmna, U TO-CBOEMY CJOXKHbIE
npobieMbl. BaaumozaBuCHMOCTEL Bcex ero mapa-
METPOB, MaJ0oe BXOAHOE CONPOTHBJEHHE, CHJb-
HOE BAMSHHE TeMIepatypel W MHOTO IDYTHX
NPensiTCTBHA CTOAT Ha NYTH K OBJAAJAEHUIO HO-
BOil TeXHUKOII.

Bor noueMy mo mnepBoHauanbuOMy 3aMelc-
Jy KHHUra JoJmupa Obina HasweiBatbed <«Tpas-
sictTop?.. Hy, sro He Tak mpocro!» (B ogHOM U3
nepBbLix ab3alleB BLICKA3LIBAETCA MMEHHO Takas
uiies). OHaKO N0 Mepe HamucaHus Bcex Gecen
AByM Hauwum ApysbaM JlwoGosnaiikuuy u He-
3HalKUHY yAanoch y6elHThb HAc, YTO MX B3MISA[
Ha BelH He CToab caoxeH, C 3Toro MomeHTa

CTajlo JOTHYHO [AaTh KHUre Ha3BaHHe, ROA0O-
Hoe Ha3BaHMAM JBYX HAWIMX KHUT O pajHo H
TeJIeBH/eHUHU,

3HAYMT JH 3TO, 4TO CO/JepKaHde CJeLyio-
IKUX 34 NPEAHCIOBHEM CTpaHul OGyAer YCBOEHO
Ges xakux 6ul TOo Hu 6blio ycunui? Pasymeer-
csA, Her. Uutarens pgomxen Gyfer npusBarb Ha
NOMOLLL BCE CBOEe BHHMaHHE U NPOJLONKATH
H3yveHHe KHHTH TOJLKO nocJe TOro, Kak oc-
BOUTCA € OCHOBHbIMH moHaTHaAMu!. WU mnyct
IOMOP W HEKOTOpas JIerKOMEICTIEHHOCTL DHCYH-
KOB Ha nOJAX HEe CO03[4aloT B ero rojoBe HI-
JIIO3HI0 UPE3BBIYAIHON JerkoCcTH. Dtd  Habpo-
CKH OOMOT2IOT [0JIHee NOHATb TEKCT U IPHHO-
CAT HEKOTOPYIO DpaspAfKy, nefarorHyeckyio

s -

LUEeHHOCTh KOTOPOH HaM TPYAHO NEPEOLeHHTb. *

Ho nna npuo6pereHus ssaHuil Heo6XOAHMO pa-
Goratb, paGoratb u paGoraTh YCHAYMBO, MpH-
JIeXKHO M, MTO caMoe IJaBHOe, PeryJsipHo.

Hekoroprie naiiayr B Hawell Kuure TO, 4O
OHH Yy¥e B3HAIOT, KakK, HalpHMep, NOCTpOEHHe
Harpy304HO# npAMOH HJIH Haudydllide yCJOBHA
nepeaayy Momuoctd. Tem Jaywine a4 Hux
Ilpyrem e, Ha060pOT, IPH/IETCA HANpSYL CBOE
BooGpaxKeHHe, 4YTOGLI MNOHATE HCIOAb30BAHUE
KPHUBBIX XaPAKTePHCTUK, K YeMY MB! Yacro npH-
Geraem.

[lycts duraTenb He HmieT 3HeCh NOJHOH X
cTporod teopud TpaHsucropoB. He cnedyer
TaKXe HCKaTh 31eCh W ONUCAHHS KOHCTPYKLHU
pasauyHelx npuGopoB. MBI CTpEMHIHCE MOMOYDL
YYTATEJI0 TOHATh NpuHuunel. W3 Beefi Maccn
NOHATHH M CXeM, NpeACTaBJAOIAX co6oH Gyp-
HO pa3BUBAIONIYIOCA TEXHHKY, Mbi CTapaskch
BbLIEJAHTb CAMOE IJ1aBHOe, OCTABUB B CTOPOHE
BCe, YTO KaXKeTCs HeCYUWIeCTBEHHBM H Tpexo-
ASIIHM.

O6a IHefCTBYOIMMX JHUNA, KMBOH gHAJOP
KOTOPBIX 3aMOJHAET CTPAHHULI KHHWrH, He OTJH-
YAlOTCS HM YYEHOCTBIO, HH CepbesHocTbio. OHH
PelIHTeJbHO NpuAep:XKHUBaWOTCA Barasnos Mou-
TECKbe, YTBEPKMAAIOUIErO, YTO «CEPbe3HOCTb —
cuacTbe raynuos». IlosTomy 6ymeM Hamesntses,
YTo, M3yyas 3TH CTPAHHUH, YHTAaTENb NOJIYUHT
JIBOWHOE Y/IOBOABCTBHE: DAa3BJIEKaSACh — HOCTH-
ratb HoBoe. JToro 67ara MH eMy H KeJaeM.

E. Adc6epe

1 BauiMaune! B CBA3H C TeM, 4TO 3IJEKTPHUEeCKHH
TOX 06pasyercs nepeMelieHHEM 3JeKTPOHOB, KOTOpbie
ABHXYTCA BO BHemidel UeNH OT OTPHUATEABLHOTO MOMTIO-
ca K TIOJIOXHUTENbHOMY, HMeHHO TakKoe HanpaB.JaeHHe
TOKa H MNPHHATO HA CTPaHAuAX 3TOH KHATH (OHO 06
PaTHO OOLeNPHHATOMY HANpPaBAeHHIO TOKa),

R
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[pesxucnosue

COLEPXKAHHUE

H3JATEJABCTBA o « « « » + = = = = * =
aBTOpa -

JeficTBylomue JHUA . . . . « ¢ - o8 o -
Becega mepsasn usub aroMos .

[MonynpoBoAHUKH, [TpHHLEAN paboTh U
npeMMylecTBa TpaHaucropa. Bamsuue
TeMiepaTypel Ha TpPaH3HCTODEL Ipe-
el IO 4acTOTe H MO MOIIHOCTH.
Mounekyant. AToMu. [1poTOHSHI, HeilTpo-
Hbl H 3JeKTPOHH. Pacmpefesenue 3jeK-

TpoHos mo o6osoukam. Homnmusanus.
BasentHoe uucao, Kpucraanuueckas
pelueTKa

Becega BTopas [lepexomn . . . . .

Co6cTBeHHas mpoBORMMOCTB, PoTOCO-
npotkeaennss ¥ Qorosaementr. [Ipu-
mecn. Josopbl. JIEIpKH. AKUEnTOpHL.
Hoaynposonnuky Tunos p u n. Ile-
pexos. lotenunanbuelr 6apbep. Ilpa-
Moe u o6paTtHoe HanpskeHue. Hanps-
xKenue mnpobos [uox Brumpamnenne
TOKa NONYyNpOBOJIHHKAMH :

Becena tperhbs JoO6pHii geHb, Tpau-

sucTop! . . . L . .
Tpansucropbl CTPYKTYp p-n-p U n-p-n.
Tok mokosi. TOK 6a3tl. TpaH3uCTOpHBI
spdexr. Ycumenne Toka. AHasorus
Jgamna — TpaHauctop. Bxoamnoe u BB
XO[HOE CONPOTHBJAEHHA. YCHJICHHE Ha-
npsaXenus. [ldraHue TpaH3HCTOPa

Becepga yerBepTas <¢u3vka TpaH3H-

Becega naTtasd.

CTOPOB . . « = v v & v v e e
Ieuxenude 3apanoB. OcHOBHBIE 'HOCH-
teau. [IpuHuun paGoTHl TpaH3uUCTOpa
CTpYKTYypH  p-n-p. HHrepmerannuue-
ckne coeaunenus. O6Go3HayeHHe BbIBO-
J0B. YcaoBHble 0603HAdeHHS TpPaH3H-
cTopa. Kpatkoe H3J0MKeHME OCHOBHBIX
TOHATHH

HeMHoro TexHOJOrUH

QuucTka METOJAOM 30HHOH  MJ2BKH.
BricokoyacToTHH Harpes. Boipamu-
BaHME MOHOKDHCTajda. Peska MOHO-
KpucTaina. Meroy H3roToBsieHHs «TA-
HYTHX» nepexof0s. CrnaaBHble TpaH3u-
cropsl. [Ipo6ieMa MOMIHBIX TPaH3HCTO-
pos. Merox' anddysun. Bpemsa npobe-
ra. Emkoctu p-n nepexogos. [Iloay-
OPOBOIHMKOBEIH TeTpoxa. IloBepxnoct-
Ho-6apbepuble  TpaH3HCTODH. Mertox
nsoitHoit auddysun. dpeiidorrit Tpan-
3UCTOP CTPYKTYPH p-n-p. Me3sa-rpan-
3ucTop. KaHadbHble TPaH3UCTOPLI

3
4
6
7

16

24
30

36

bBecepna

Becepga

Hdsa

I« = [(Us). Kpyrussa. VYecunenue no
ToKy. Bxoanoe conporusienne. CBs3b
MexX[y KDyTH3HOH, BHYTPEHHHM CO-
NPOTHBJEHHEM M YCHJEHHEM IO TOKY.
Hacuimenne. CemelicTBo  XapakTepH-
puctuk. Ananorusi ¢ nemrogoM. Ilpe-
[lenbuas MOUIHOCTb, Bbixoguoe compo-
tuBjgenue. Omnpeje/leHde apaMeTpoB
no CEMENCTBY CTAaTHYECKHX XapaKTepH-
CTHK

Becena cennmasn [ipsaMbie U XpUBbIE

CraTHyecKHe W jJuHaMHyecKHe Xapak-
TEPUCTHKH. BouepuuBaHue HArpysou-
noit npsamofi, PabGouas Touxka. Ycune-
HHEe N0 TOKY, HaapsIKeHHId H MOIIHO-
cTd. MaxkcumasbHBle 3HaueHus nepe-
MeuHofi cocraBastomtelr. O6nacTe Ha-
cultenus. BeiGop compoTuB/ieHHS Ha-
rpyskd. [Iunamuueckas xpyTtusra. [Jo-
[ava CMellieHHs

BOocbMasda Kauu KIHHOM ,

[IpenmyniecTea cxeM ¢ o6parHoft
cas3blo. OGpaTHasf CBs3k IO TOKy H
no uanpsxkenuwo. CXeMB Ha Jamnax
U Ha TpaHaucropaX. Buausanue oGpar-
HOI CBfI3M Ha BXOLHOE H BBIXOJHOE
conporussenus. Pa3oBrie HCKaKeHud,
BHOCHMEIE TpaH3HcTOpaMu. BHyrpeH-
HAa o6paTHag csaA3b. [losiBneHue ucka-
JKEHHI NPHU NOBBIUIEHHH TEMIEPaTypel U
X ocnalreHue ¢ nOMouiblo o6parHOil
cBasu. [IpuMeHeHHe TepMHCTOPOB

nessartaa 03—0b—O0K.
JlamnoBele cxeMBl ¢ 3a3eMJEHHHIM Ka-
TOJOM, CETKOH wujau a"ojgom. TpaH3u-
CTOpPHBlE CXeMbl ¢ OOIHM 3MHTTEPOM,
obmieft 6aszoit Ay o6IUM KOJJIEKTO-
poM. YcHJeHHe MO TOKY H Hampsaxe-
HHI0O B TpeX OCHOBHEIX THIIAX CXEM.
Hx BxojHBle H BHIXOJHBIE CONPOTHBJE-
gusa. CBojpHas Tab.aHla XapaxkTepUCTHK
TpeX CXeM BKJIOUEHHS TpPAaH3UCTOPOB

mUChbMa. Bonpoce cornacoBaHHs
Hcrounuk u peXuM ero Harpysku.
DaekTpoABHKYIAas CHAa H BHYTpeH-
Hee comporuBienne. HanpsxeHue Ha
saxumax. [edeparop  HanpsXeuHs.
leneparop toka. OnruManbHEeE ycao-
Bug mnepegaudn MmomgHoctH. CornacoBa-
HHe  CONPOTHBJEHHH. IlpuMenenue
TpanchopMaropa. OnrumanbHuft K03(d-
GuuresT Tpaschopmanum

Becega wecTas. laperso kpuenx . . 45
Cxema J[as CHATUS XapaKTePHCTHK.
XapakTepHCTHKH Is = f(Us) H

54

61

70

77
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Becepa

Becega gecsarasa Cs#3u Bcex BHIOB

OCHOBHEIE CXeMHEl C TPaH3UCTOPAMHU
CTPYKTYPH n-p-n. IlpenmymecrBa
HeJOCTAaTKH TpaHChOpMATODHOH CBA3H.
PerynupoBka rpomkocTu 3BykKa. Peo-
CTAaTHO-eMKOCTHas1  CBfi3b.  EMKOCTB
KoujpeHcaropa cmsisuw. CxeMa ¢ Hemo-
CPEACTBEHHOH CBfA3bI0., YCHIHTENbL TIO-
CTOSHHOTO ToKa. Cxema C /[[ONMOJHHUTENb-
Hoi cummerpueil. TamgeM H3 JABYX
TPaH3UCTOPOB

Becezxa OZUHHAAULATASHA IJKOHOMMSA

H MOLHOCTb . . . . . . « « + « o &

BriGop paGoueii TOUKH. DKOHOMHYHASA
cxeMa € DJaBawolneit pabodell TOUKOM.
JIByXTaKTHH ycHiuTenb B pexuMe B.
ToBopor thasel ¢ nOMOIBIO TPaHCHOp-
martopa. (dasounseprop. KaronHelii no-
BTOpHTeAb Ha Tpausucropax. JByx-
TAKTHHI YCUJIUTENbL C JONOJHHTENBHON
cuMMmeTpueii. [lpakTuyeckas cxeMa BH-
XOJHOro Kackaja

ABemapgunarad Objgacrs

BRICOKMX HaCTOT . . . . . « « o + + .
[pannunasg uactora. Mexrackaggas

81

90

97

CBfidb € HOMOIMBIO  KOJe6aTesbHbx
KOHTypoB. 3aryxanue. Kackain BHICO-
KOl .M HpPOMEXYTOUHO# uvacTOoTH. EM-
KOCTb KOJINeKTOp — Gaza. Cxema Heil-
TpanusauMu. ABTOMAaTHUecKas pery.i-
poBKa ycunenus. MaMeneune BHyTpeH-
HHX €MKOCTefl H CONpOTHBJEHMH TpaH-
3UCTOpa. YCH/IEHHAs aBTOMaTHYyecKas
PEryiHpoBKa YCHIEHHS

Becena Tpunmagumaras. Ot BsICO-

KO K mnpomexyTOuHoOH, a 3aTeM K
HU3KOH YacToTe . . . . . . . . . .
HuonHoe nerextupoBanue. [Ipakruue-
CKHE CXeMBbl. HETEKTHpOBaHPIe ¢ Io-
MOIbIo TPaH3ucTopa. PereHepaTHBHBI
nerekrop. CxeMu! reneparopos. [lpe-
o6pasoBaHHe UYaCTOTH C OT/eJ]bHBIM
reTepoJUHOM U IPH NOMOIMM ORHOTO
TPaH3uCTOpA

Decena wermpuHaguarasn Baroan

H MOE3HA + « « « « « o o o o v o o s
Toanasi cxema npuemuuka. ®eppuro-
Bas aHTeHHa. PasHooGpasusle npuMe-
HeHHs TpaHusucTopoB. IlpeoGpasoBa-
Te/b HOCTOSIHHOrO TOKa. DByayiree
TPaH3HCTOPOB

JTEMCTBYIOIINE JIMIA

Jlro6o3nalkuH — M0I0J0H NpenofgaBaredb N0 PafHO3JEKTPOHHKE, HEKOr[a H3YUHBIINE
OCHOBBI PaJHOTEXHHUKH C NOMOIIBIO CBOEro Asfiau PajiHo/s; OH Bcerja OTOB YIOB/IETBOPHUTH
HEHCTOIUMYIO N10603HaTe bHOCTh CBOETO ApYra...

..HesHafikuna, kotopeil GBLT ero nepebiM yueHHKOM. MX Geceanl M3/10Keds! B HBYX
kuurax («Paxuo?.. 310 ouenn npocro!» u «Tenesupenune?,, to oveHn npocTols), riae MOXKro
y6eAHThCH, YTO eCNH 5TOMY NAPHIO HHOTAA HE XBATaeT SNEMEHTaPHBIX 3HAHHH, TO Kak Osl
B KayecTBe KOMNEHCAIHH 3TOr0 HeJoCTatka OH HajeneH HeoGBMHOH MOHATIHBOCTRIO M ChO-
cobrocThio ycBauBatk. B nacrosmiee Bpems Hesnafikun paGoraeT MOHTaKHHKOM HA 388018,

BRINTYCKAIolleM pagHONpHEeMHHKH,

-

104

109
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Hesgoamonno nodsrs pabory TpansucTopos, He yzaybus npedsapuressto Hexo-
TOpbIX NO3HQHUL 8 (PUsuKe U XUMUU OTHOCUTEALHO CTPOEHUA ATOMA U cOedunexud
aromos, K atomy u crpemarca Hawwu Opyses 8 csoeil nepsoii Gecede.

Codepamanue: Hoaynposodnuxu. Ilpunyunst pabors. U npeumyujecrsa
Tpan3ucTopa. Bausnue rtemnepatypst Ha Tpansucrope, Ilpedeast no uwacrore u no
mowgnoctu. Monekyaer. Aromer. 1IpoTore:r, wnedrTpoHst u anexTponst. Pacnpedenerue
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3aexkTpono8 no oboaoukam. Howuzayua. Baaenrnoe wuciso., Kpucrarasuweckas

peuierxa.
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Hesnatikun — acepmea mpamn3ucmopHvlc
NPUEHHUKO0E

JlioGo3uaiikun. — Pax Bupere te6d, noporoét gpyr. Xopowo JH TH Npo
BeJI OTITYCK?

He3Huaiikuu. — YBH, Her.

JI. —TIToroga G6una meGaarockiaouHa, o6Jaunoe He60 MM Mope pasGy-
1eBaJOCh?

H.-— CoBceM Her, B 3TOM OTHOLIEHMH MHE HOBE3J0 — noroja Guja uie-
anbHag. Ho nHa masxe ue OWII0O HUKAKON BO3MOMHOCTH OTZOXHYTh, TaK Kak
NOBCIOAY OTAHXAWIHe rpeMejH CBOHMM TPaH3HCTOPHHMH npueMHukamu., [le-
pexanyka 6esroJOCHX NeBHYeK M MOTHBH AUKHX TAHIEB NOJABEPIIAM MOM HEp-
BH JKECTOKOMY HCHHITaHHIO. A B [JOBeplueHHe STHX HEB3TOL f, Mejas HOHATH,
Kag 3TH TPAH3UCTOpHHIE NPHEMHHKH MOTYT HAagejaTh CTOJBKO lIyMa, HONH-
TaJCsl YUTATb KHUTH, KOTODHEe NOJMKHH ObIH OTKPHTL MHe I[J1a3a Ha TeOpHUIo
H BONPOCH NPHMEHEHHS... X HHUYEero B HUX He NoHsI)

JI. — 51 moHuMaw TBoe oropuenue or 3Tok Heymaud. Ho mycth TBoe ca-
Mosmo6ne He CTpajgaer: NOBeph MHe, TPAH3UCTOPH HE TaKas NPOCTas WITyKal
OrkpuiBas MexayHapoauuili KOHTpecC MO TPAaH3HCTOpAM, KOTOpHIE B Mae
1959 r. cocrosiics B Jlosmowe, aopn Xelauem ckasan: «f nymawo, uro gaxe
B Haubojee pa3sBHTHIX B IPOMBHIULIEHHOM OTHOUIEHHH CTPaHAX OQUH H3 [IECSTH
THICAY 4Ye€JOBeK HE CMOXKeT OGBACHUTB, UTO TAaKOe TPAHIUCTOP WM fame UTO
TAKOE NOJYNPOBOJHHKY.

H. — 3910 mens yrewaer, u teM Gojee, uTO, Kak MHe KaKETCH, T MOry
CKa3aTh, YTO TaKOe IOJAYNPOBOAHHK.

JI. — Hesnaiixuy, 6paso! Hy, BukiaanBali cBoU 3HaHHA.

Tpexaanoe cozdarue

H.— Hy, sausem xora 6bl € TOro, YTO NOJNYNPOBOMHHK XOJXKEH HMEThb
CONpOTHBJIEHHE, BO MHOTO pas GoJsbliee, YeM Yy NPOBOAHHKOB, HO H 3Ha4H-
TeJbHO MeHbuIee, YeM Y H30JSTOPOB.

JI. — IpaBuabHO, HO 3TO cauuikoM o6imee onpegesenue. Yro6u Guth Go-
Jiee TOUHHIMH, CKa:KeM, YTO y TaKOro NOJYNpOBOAHHKA, KaK repmasud (KoTo-
PHIf B OCHOBHOM HCIIOJB3YeTCH AJs HODOH3BOJACTBA TPAH3HCTOPOB), YyiejbHOE
conpoTuBieHye B 30 MuaNHOHOB pa3 GoJblie, YeM Y MeAH, M B MHJUIMOH MHJI-
JIMOHOB pa3 MeHblue, YeM y crekaa (pHc. 1).

H. — Ognum cnosoM, B Ta6iHue YjAeNbHBIX CONPOTHBJAEHHA OH CTOHT
6auKe K MPOBOAHHKAM, YeM K H30JATODAM?

JI. —la, u uMeHHO HOTOMY, YTO repMaHuii B HEKOTOpO# Mepe MPOBOLHT
TOK, H3 HEro MOXKHO ReJAaTb «TPEXJIankle CO3qaHH»,

H. — Koro ts! T2K naspBaewn?

JI. — Takoe HasBaHue MOXKHO 1aTh TPAH3UCTOPAM (HIH NOJYHPOBOIHHKO-
BHIM TPHOAAM), TaK KaK OHH MMEIOT TPH NPOBOJIOYHBIX BHIBOAA.

H.—Ecan 7 npaBuabHO HOHAJ, TPaH3HCTODP 3aMEHAET 3JEKTPOHHYIO JaM-
ny. Moxer J# OH BHNOJHATL Bce €e (PYHKLMH H Kaki€ NPEeHMYILIECTBA TNO
CPABHEHHIO C JAaMHOH OH HMeeT?

>
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Puc. 1. Pacnpesenenue BamHeHIUHX MPOBOAHAKOBMX, NOAYTDOBOIHMNEBLHX H H3OASLHOHHLY

MaTePHa/oB B BaBHCHMOCTH OT HX yJeAbHOr0 COMPOTHBAEHHS. 31ech BHIHO, YTO yXelbHOE Co-

NpPOT¥BAEHHE TOJAYNPOBOAHHKOB H3MEHAETCH B OUeHb INMPOKMX HpPEZeNaX H 4T0 OHH BaHHMAIT
AOBOJLHO WHPOKYIO 06/acTh,

JI. — Hy Bot, Ha MeHs u o6pymmics noTok sonpocos!.. Jla, Moit moporok
Hesualikng, TpausucTop, Kak M 5/JeKTpOHHAS JaMna, MOMKeT YCHAMBATh H e
TEKTHPOBATb CUTHAJIEI, OH TaKXe CrnocofeH relepHpoBaTh 3JEKTPUUYECKHE KO-
Jefanus; ero MOXHO HCHNOJb30BATh B KadecTBe npeo6pasoBaTels UaCTCTH H
BO BCeX JApYrHX CJydasx, rA€ A0 CHX NOD NPUMEHSJIHCh BaKyyMHEIE JIEKTPOH-
HEle Jjamnel. UTO Xe Kacaercs NPeuMYINECTB, TO Yy TPAH3HCTOPOB HX MHOTU.
HauneM x0T 6 C OTCYTCTBUS HAKaJa.

H. — 310 uygecno! 3uaunt, He HyXHO GOJblle CIENHUANBHOIO WCTOUHHKA
AJS NUTAaHUA HakaJaa?

JI. — Her, He HyxHO, M NO3TOMY TpaHSHCTODH HAYHHAIOT paGoTaTh He
MepaJeuHO, KaK TOJbKO HAa HUX NOJAAJYyT HaNpseHHe, TOTAA KaK AJs Jami
Ha MOZOrpeB YXO/JHUT HECKOJIbKO AecATKOB CeKyHJ, MoKa HX KaToil He 10-
CTHUTHYT TeMNepaTyprl, HeoOXOAMMOH [/ HOPMANbHOR SMHCCHH 3J1eKTPOHOE

H. —§l aymaio, uTo OTCYTCTBHE HaKana ZOAKHO TaKme NMOBBICHTH K 03 ()
QHoUEUT MONE3HOTO AEHCTBHS, TaK KAK NPH HCHOIL3OBAHHH JanT
3HaYHTEJAbHAA Y4CTb 3HEPTHM HCTOYHHKA NHTAHHsS TepseTCsa B BH/E TEMIOTH

JI. — Cosepmerno BepHo. TpaHSUCTODY uyXAO XapakTepHOe HJs BCE\
paauosaMn pas6asapuBaHHe BaTTOB, KOTOpHe GEClOIe3HO YXOAAT B KaJopHi
TaM, rxe snextponHas namna o6HuHO HOTpeGAser 2 ugME3 87, TPAH3ACTOD
YAOB/IETBOPAETCA [eCATKAMH MHIUBATT, T, € MOUHOCTBIO B COTHIO pa3
meHblueit, A BMecto 200 8, HEOGXOAUMEIX /S NPHEMHO-YCHIHTENBHBIX JaNT,
TPaH3UCTOPY BMOJHe JOCTATOYHO HampsxKeHus fo 10 &,

H.— 3uauur, ogna wim gpe oOwluHele GaTapefikm AJf KapMaHHOrO (o-
Haps BUOJHE YAOBNETBODAIOT CKPOMHHI anmeTHT npHeMHHKA Ha TPaH3HCTO-
pax?

JI. —Jla, UMEHHO TaK NHTAIOTCH NOPTATHBHBHE NPHEMHHKH, KOTODHE Of-
PaBJisiJIL TBOE CYNIECTBOBaHME Ha MJAKeE.

H. — Moxuo nu Takxe AyMarh, uTO TPaH3HCTOPH IpouHee H GoJee 1O
TOBEYHH, UeM S3/eKTPOHHLIE JaMIH, pa3 y HHMX HeT HU OGDHIBaomieiicss HUTH
HaKaJsa, HH KaTo/la, TepAIoIero B KOHUE KOHLUOB CBOI0 SMHCCHIO?

JI. — IlpaBunbro. TpPaH3HCTOP OTAHYAETCA NPOYHOCTBIO (BEAbL 3TO Kyco-
HEK repMaHMeBOr0 WM KDEMHHEBOTO KDHUCTA1a, cHaGMKeHHBI TpeMs BHBO-
AaMH ¥ NOMEmeHHH B KOPNyC), MaleiM BECOM H MHHHATIOPHOCTBHIO,

H. — Yyzecno! Opuyu npenMymnecTBa U HET HELOCTATKOB|

OGopommnas cmopona medaau

1

JI. — Botr onacmocte nocnemnex BbBOaoB! K comaseHuo, TPaH3UCTOP
/l\ \ UMeeT u HepocTaTku Ilpn Temmeparype Beile 55°C ero K. M. g. 10BOJBHO
GHCTPO majaer; a ecau TeMnepaTypy NOLHATb Bbluie 83°, T0 ¥ nocae oxaa-
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. ¥JeHHA OH moTepseT CBOW IepBOHAYaJIbHHle KauecTBal. 3TO BepHO no Kpai-
Heli Mepe AJs TepMaHHeBbIX TPaH3ucTOpoB. KpeMHHeBble TpPaH3HMCTOPH CBO-
607HO BHIAEDPIKHUBAIOT 3HAUHTEABHO Go/iee BHICOKHE TEMIIEpaTypH. HX He HCmy-
raems TeMneparypoit u B 150°C. Jleqo B TOM, 4TO B KPeMHHUH, K3aK TH yBHU-
AHUIb NOTOM, 3JIEKTPOHBI NOBEPXHOCTHOH OGOJIOYKH CHJIbHEEe CBA3AHH C SADOM
atoMa.

H.—§1 o6emaio Tefe HUKOrAA He NpPHUKAcaTbCsd CBOHM [NasJILHUKOM K
TPaH3HCTOPY.

J.— W xopowo cpaenaets. BrpoueM, uto6H npunasTbh BHBOAH TPaH3U-
cropa, HeOOGX0IUMO MepexBaTHTh KaJODHH, BhjejseMble HAKOHEYHHKOM Nassb-
HHK4, # HE JaTh UM JOCTHYb aKTHBHOIO 3JeMeHTa TpaH3HCTOPA.

H. — A xak 310 clienarb?

JI. — Ouenb mpoCTO: HAZ0 3aXKaTh IJIOCKOryGLAMH YacCTh NPOBOJOUHOTO
BBIBOJIa MEXKAY TPAH3UCTOPDOM M MeCTOM naiiku.. KpoMme TOro, BHIBOAK! TpaH-
3HCTOPOB OGHYHO JIEGRIOTCA U3 HPOBOJIOKH, ILNIOXO NpOoBoaAwmedl Temito (Mo,
K CYacTbIO, XOpOWIO NPOBoOAMALLel TOK!).

H. — Moxuo ax B ueM-nuGynb eme YNpeKuyTbh TPaH3HCTOD?

JI. — K Hecuactblo, xa. Ero B0O3MOKXHOCTH OrpaHHuYeHH NO 4YacToTe H IO
MowHOocTH. OH He MOmer paGoTaTh Ha YacToTax, NPEBHUIAOMHX HECKOJBKO
coTeH Merarepi...

H.— Ho 310 He Tak y& [IOX0, eCJH BCIIOMHHTh, 4TO Merarepi]— 3TO
MHJVIHOH TEPHOLOB B CEKYHAY.

JI. — On Takxe He MoXeT pa6oTaTh npH GOJNBMWIHMX MOIMHOCTAX, TAaK Kak
B 3TOM CJiyuae TEIJIOTa, BEIZeJdfeMas B TPAH3HUCTOPE, PE3KO YXYAUIAET €ero
oTnauy.

H.—- He gymaemn au T, 470 3TH HeROCTaTKH HCKJIOYAIOT BO3MOXKHOCTB
WHPOKOTO NPUMEHEHHS TPaH3HCTOPOB?

JI. — Koneuno, Her. C tex mop Kak TpaH3ucrop Ovli1 usobperen B 1948 r.
Tpemst aMepHKaHCKMMH ¢usukaMu — BapauneM, Bpsrrefinom u HMlokau, ko-
TOpHE MOJNYyYHaH 33 3T0 Hu306perenve HoGeneBckylo mpemuio, oH HenpepbiBHO
COBEpPLIEHCTBOBANCA. YiKe ceflyac TPaH3UCTOD B GOJBIIMHCTBE C/yyaeB MOKeET
yCHEIIHO 3aMEHMTB 3JeKTpoHHyl Jammy. Ho TeM He MeHee s He ayMalo, 4TO
gorga-HuGyip mpuger TaKoH neHb, Korga MOXHO O6yler NOJHOCTLIO OTKa-
3aThCSl OT MDPUMEHEHHS SJCKTPOHHHIX JAMI,

Boasspawenue © ucmoran

H.— Tenepb, Koraa MeHa 6ojbHle He OCaXKJKaeT HeCTPOMHKIA aucaM6ib
NOPTATHBHHX NPHEMHHKOB € MNs¥XKa, # GoJblue, 4eM Korga 6wl TO HH GHUIO,
\04y NOHATh, KaK paboTaloT TPaH3UCTOPH H KaKuM o6pa3oM HX MOXMKHO HC-
[101L30BAaTh.

JI. — Jlio6onbiTHASA Bellfb: HACKOJBKO NpPOCTH HaHbojee pacnpocTpaHeH- A
HHl€ TPAH3UCTODHBIE CXeMHl, HaCTOJBKO CJOXKHH SABJEHHA, NPOUCXOAAIHe B A
3THX KPOXOTHBHIX NOJYNPOBOIHHKOBBIX TPHOLAX. ’

H.— Pa3z ret roBopuiib O TpHOAE, TO g NOAO3PEBAI0, 4TO B TPAH3UCTOPE
UMEIOTCS KaToJ, CeTKa U aHO/I,

JI. — JleficTBHTENLHO, TaM DasJuyalT O06JacTH, KOTOpHE B H3BECTHOH
Mepe WrpaloT poJb, AaHAJOTHUHYIO 3JeKTPOJaM BaKyyMHOro TpHOAA: 3MHCCHS
NOTOKA 3JEKTPOHMOB, PEeryJHpoBKa ero MJIOTHOCTH M ero cobGupanue. M ecau
TH Kefaellb, § MOTY Kparko paccKazaTb O NPHMEHEHUM TDPAH3UCTOPOB, HE
aHaJM3HpYs npuHUHNa ux paGorel. Corvacen?

H.— Her, a npemnouutaio paszolpaTbcf, 4r0 TaM B JAeACTBHTENbHOCTH
npoucxoXHT. THl MPUYYWJA MeHS pAacCyXKAaTh H 2HANM3UPOBATH MEXAaHH3M H3Y-
yaeMulx sABdenuit. CoXpaHHM Ke 3Ty TpagHIHIO.

0 moneryaax u amomax

JI. — Tut npaB. Ho B 310M caydae Mbi fOJKHH HAYaTh ¢ HA4aja, T. €. CO
(:Tpoem»m MarepHuu.
H.— Mpe xkaxercs, uTo 3TO.. MaTepHs, KOTODYI® MM AaBHO 3uaemM Ca-

Mass MaNeHbKas uyacTHIa BewecTBa, COXpaHAIias BCE ero XUMHYeCKHe CBOﬁ-/

CTBa, HA3BIBAaeTCHd M OJeKYyJoH-—Tak CKasaHo B MoeM yyebuHKe (U3HKH. )
\
\

! HexkoTophie MOIUHBIe TPAH3HCTODH BHIAEPKHBAKT TeMueparypy, 6ausdkyw K 100°C
310 ZOCTHraeTcsl BBELEHUEM B NOJYNPOBOAMHKOBHIA MaTepPHaJ OTHOCHTENbHO BHICOKHX 103
opuMecelt.
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JI. — Ognako TaM He CKasaHo, YTO B HACTOsAlee BPeMs MH 3HaeM OKOJO
MOJIYMUJJIMOHA DA3HHIX MOJIEKYJ, ABJSIOMHUXCA Pe3yJAbTATOM Das3/MuHBIX KOM-
GuHanuii NPUMEPHO CTa NMPOCTHIX 3JeMEHTOB.

H.— Jla, o TaM cka3aHO, YTO BCE MOJEKYJH HAxXOASTCH HA HEKOTODOM
paccTosiMHH OjfHA OT APyrod (JeM u OOGBACHAETCH CKHMAaeMOCTb BCeX Ted),
MTO OHHM NPHTATHBAIOT OJZHA JAPYryoo (K HalleMy CuacTelo, HHAYe BCe Npejg-
MeTH HeMe/JIEHHO e pacCHnajuch Oh B NblJIb) H UTO OHM HaxoaArca B Gec-
HOPAAOYHOM [BUMKEHHH, CKOPOCTh KOTODOTO MO Mepe NOBHIIEHHS TeMnepa-
TYpbl yBeJHUYHBAETCH.

JI. — bpaso, Heaunalixun! Tu Bce MeHblle U MeHbUIE 3acJayXHBaemb Te-
nepb CBOe HMA.. Pa3gpo6uM Tenepb MOJEKYMAH, KOTOpHIE COCTOAT H3
aTOMOB, T. e. 3/J€MEHTAapHBIX YAaCTHL, HPOCTHX BeMECTB (HUJH 3JEeMEHTOB).
Kaxgeli aToM, KaK ThH 3Haellb..,

H.— ..npexncraBifer co6ofi kaK 6bl MHHMHATIODHYI) COJNHEUHYIO CHUCTEMY
€O CBOMM COJIHIEM-SAPOM, COCTOANHM H3 N P O T o H 0 #(3/1eMeHTapUHIX TIONO-
JKHTE/IbHO 3apsKeHHbIX YacTHU) M HeHATpPOHOB, a MIaHETaMH 3TOH CHCTe-
ME SBJAIOTCS 3J €K TD OHB, HIH BPALIAIONIHecs BOKPYL aapa 3JeMEeHTapHbIe
YaCTHIH OTPHLATEJBHOro 3JeKTpHuecTBa (puc. 2).

-
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Puc. 2. AToM AuTHS HMeeT ! ¢ Adpo \
IBa 3JeKTpoHa, Bpamaw- | i’ e i
muxcas Ha oboaouke K, I 4 '
- H OHH B3JeKTPoH Ha 0060- \ \ . !
Jouxe L. \\ S
\ O6ongexa K ¢
N ye

~ -~
————

Obongyra L

JI. — Toi ropopuulb Kak 1O KHHre, HO HYXKHO ObITh OCTOPOMKHHIM C aHa-
gorusMy. Ecan Bce njaHeTHl COMHEYHOR CHCTEMH JBHXKYTCS B OZHOH IIO-
CKOCTH, TO Y 3J€KTpOHOB OpPOHUTH pAacmoJaralorTcsd B Das3HBIX IJIOCKOCTAX.
U st opOHTH pacnosoxeHb B NPOCTPAHCTBe HE NO BoJe CJydyas: OHH MOryT
3aHHUMarh JHILb OnpeXejeHHHle MecTa, HocfAliue HaszBauue oGosouek K, L, M,
N, O, P u Q. Ot 060/04KH MOXKHO NPeACTAaBUTH Ce6e B BHAe KOHUEHTPHYE-
cKuX cdep, B HeHTpe KOTOphIX Haxo[AHTCA fAPO, a paiauych 3THX cdep mnpo-
HOPIUHOHAJBHE KBafipaTy HX HOMepa.

H. — Togoxnu, Jlio6osnaiixuu! s MeHs 3TO Cpasy CJAMHIKOM CJAOKHO.

JI. — Her nuuero mpome. O6osouka K — 310 o6osiouka HoMep 1. Cueno-
BatesNbHO, y 0Gos0uku L, umelouleir HoMep 2, paguyc Gyzer B 22 =4 pasa
Goubuie, a y oGonoukn M paauyc 6ylder B 3%2=9 pas Goabure H T. A

H.-— 310 3HauuT, 4TO pajguyc ceAbMOH O06GOJOYKH, KOTODYI THl Ha3H-
Baeutb o6oJoukoit Q, 6yaer B 7% unu B 49 pas Goapute paguyca o6ogouxu K?

JI. — PasyMeerca. A KpoMe TOro, 3Heprus, KoTopoli obJajaer Kamaniil
3/MEKTPOH, BO3pacTaeT No Mepe yBesHueHHs HOMepa (0GHIYHO rOBODST «KBAH-
TOBOI'0 YHCJa») 060JOUKH, HAa KOTOPOH OH HAXOJAHTCA.

H.— Paccrosinusa o siApa YBEJHYHBAIOTCA OT 060JOUKH K 0GOJOYKe, HO
KaKoBa WX peajbHas BeJMYHHA?

JI. — Camas Guuskas k fAxpy o6ojouka K Haxofures OT Hero Ha pac-
CTOAHHHN NATH MWIJIHApRHEIX AoJjeii CaHTUMeTpa, Ho si 6owoch, 4YTO 3T0 Tebe
undero ue rosopur. [lpeacraBb cebe dero, kKoTopas yAapoM BoJjumeGHOH na-
JIOUKH MoxeT yBeauuyusatb Bewyu B 10 pas. Ecau wama des 14 pas moapan
yaaput cBoeil Bomue6GHOI masoykofl mo atoMy yraepoxa l..

H.— ..atoM yseauuntcs B 10' pas u, BO3BMOWXKHO, HOCTHLHET pa3MepoB
[eJIOTo 3eMHOTO HIapa, TaK YTO ero H NPHUCTPOUTh Oyaer Hexkyna. Bor 6yuer
tee xaomor! ’

JI. — CoBceM Het. TIPOTOHH CTAHYT BeJHUMHON C MPOCTOE SA6JIOKO, a 3JeK-
TPOHH (XOTA MacCa Kaxgoro us nux B 1837 pa3 menburie MaccH npoTOHa)
cranyT ¢ ¢yr6onpHuti Mau, M ecau agpo Takoro aToMa noJOXKHTH Ha na-
nepts CoGopa [lapuxckofi Goromarepd, TO ABa sJjexTpoHa oGojouku K Gy-
LYT BpaulathCs Ha PAacCTOAHHHM 5 K#, T. e. elie He BHUIAyT 3a npegeanl [la-
puxka. Urto me Kacaercsd UeThbIpeX 3J/EKTPOHOB BHemHeH O06GOJOYKH, TO OHHM
6yAyT Bpamarthcsa B NDUTOPOJAHOH 30He Ha paccroanuu 20 xm oT ampa, Ha-
npuMep GyAyT npoxonuth uepes Bepcaub.

1 slapo aToma yraepona CONEPXUT 6 HPOTOHOB M 6 HERTPOMOB! ITOT aTOM HMeeT
6 3JeKTROHOB, H3 KOTOPHX 2 Haxonarca Ha obogouke K H 4 Ha obonouke L,
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H.— Ho uTo ke Haxogurcs MeXjy HawkMH si6jaokaMi # QYTr60JbHBIMH
MAYaMu?

JI. — Huuero! [lycrora. Ho, pasyMmeeTcs, cCYLUIeCTBYIOT 3JeKTpHUecKHe,
MarHUTHEe, TPaBHTAUHMOHHElE W JAPYyrHe CHJIH B3aUMHOIO NPUTAMNKEHHS, NOJ-
JlepKHBAIOIHe BCIO 3Ty CHCTEMY B COCTOSHHM DaBHOBecHSl. 3apsfibl € NPOTH-
BONOJNOKHKIMH 3HaKaMH B3aHMHO NPHTACHBAIOTCH, NO3TOMY 3JEKTPOHH He
yYXO[AT OT CBOEro fAJpa, HeCMOTPS Ha UEHTpPOOeKHHe CHJbL, CTPeMsIHecs HX
oTopBaTh OT AAPA.

H. — Twt Menss nyraews. EciAM 3TO Tak, TO aTOM COCTOHT CKOpee H3 my-
CTOTHI, YeM H3 MaTepHH.

JI. — Coepwienno BepHo, Moii npyr. Y ecau 6bi yHasoCh cnpeccoBaTh BCe
A1pa H BCe S/MEKTPOHH, COCTABJfIOIHE, K IPHMEPY, TBOE TeJo, Tak, 4Tolu
MeH(ly HHMH He OCT&J0Ch MYCTOTHl, TO HOJNYYHJIOCH Gbl 3€DHEIKO, €[Ba pas-
JHYMMOe NOJ MHKDOCKONOM, HO BecsAuiee, Kaxk u TH, 70 xa.
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i \ / \ Puc. 3. BoT zBa caMMX mpocTHX aTomal
] P 1 i ° \ aToM BoOpoia (cAeBa) H aToM TrenHs
\ I’ I\ ° I' (cnpasa).
AN P \ Z
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H.— VY wMens Mypawxu npo6eraioT no Kome KaxXaolli pas, KOrja TH
HanoMHHaelWlb MHE, 4TO s TakK:e COCTol0 M3 artoMoB. Ho Temeph, Korpza TH
OTKPBLI MHe, 4TO BO MHe IIapUT NYCTOTa, § HCHHTHIBAID KYTKOE TIOJOBO-
KpyKeHHe.

JI. — IMoaToMy MBI mocTymuM 6J1arOPasyMHO, ecjd B pajbuefiuieM GygeMm
rOBOPHTL O APYrHMX aToMax, a He o6 atomax TBoero rtena. Urobut Gosdee Ha-
TBHO NPeACTaBHTh cefe CTpOeHHe aroOMa, YCJIOBHMcs 0603HAaYaTh KaXKayio
060/104Ky B BHAe OKpyxXHocTH. Kak TH, OueBHAHO, 3HAeulh, HauGoJsee npo-
cTO€ CTpOeHMe HUMeeT aToM Bojxopoga. OH COCTOMT M3 OZHOrO NpPOTOHA H OX-
HOTO 3/AEKTPOHA, Haxoxsmeroca na oBoaouke K. B aTome reaus BoKpyr AByX
NPOTOHOB f/pa Ha aTofi xe obojouke K Bpamaiorca ABa 3JeKTpoHa (pHc, 3).

H. — A kakoil 3neMeHT HMeeT TpH JeKTpOHa Ha oGosouyke K?

O2parurtenHoOe Koauvwecmeo mecm %

JI. — Huxakoli, Tax Kak 37a 060JIOUKa He MOXKET HMeTb GOJIbHIE {BYX dAEK-
rponoB. Touxo Tak me obosouka L He Moxer uMerb Goabuie 8 3J1€KTPOHOB.
Ha o6Goaouke M MoxKer npHCyTCTBOBaTh He Gosiee 18 3aekTpoHOB, Ha 060-
aouke N — He Gosee 32, Ha oGoaouke O —me Goaee 50, na oGoaouke P —
He Gosee 72 u Ha o6osiouke Q — He GoJee 98 3/MeKTPOHOB.

H. — Oyenp a060nBITHA 3Ta NOCAELOBATENBHOCTh UYHCE], KOTOPHlE TH HA-
3BBaeHIb C TAKOH JIErKOCTBIO.

JI.— Tyt Her Moeli sacnyrd, Tak KakK 3TH 4HCJa ONPEHENSIOTCS No OuYeHb
IPOCTOMY 3aKOHY:

s o6oaouku K: 12 X
Jaa o6onouku L: 22 X
Ilas oBomouku M: 32 X
X
X

Has o6onouku N: 42
Ina oGonouky O: 52
Insa o6onouku P: 62 X
Ilna o6onouku Q: 72 X 2 = 98.

H.— B ofueft caoxuoctu 280, 3HauMT, MMEIOTCH ATOMBL, COepxamue
TaKoe KOJAHYECTBO 3JEKTPOHOB.

JI. — Her, noromy uro ecnu oGonouxu K, L, M u N peficrButesbHo Mo-
ryT HMeTh YKa3aHHOE MHOW0 KOJHUECTBO I/MEKTPOHOB, TO Ha obonouxe O na
npaktuke ux He GbiBaer GoJbiie 18, Ha oGonouke P — Goabwe 32 u wa oGo-
nouke Q — Gosbwe 10 (puc. 4).

H. — 310 ouenp HHTepecHO, HO MHe KamxeTcs, YTO Mbl pPUCKyeM 3ab.y-
JHTBCA B J1aGMPHHTAX aTOMHOH M AfepHOH (H3MKH.

' MaxcumantHoE
KOAWYECTSO
~ MECT



se only  dyvued by Roman Efimov http //wvw farlep nmet/~roman

JI. — Hanpotus, Mbl cefiyac e NpuHMeM pelleHHe, KOTODOE B 3HAYUTedb-
HOH Mepe OGJeruyMT HaM M3yYeHHE BCEX 3THUX BONpOCOB. Eeaum Tl cornaces,
MB! Tenepb GymeM YUHTBIBATb TOJbKO 3JAEKTPOHBI, HaxoAsliHecs Ha BHeuIHei
o6Gonouke aTtoMa.

\\\ -
hat TSI e

Puc. 4. Cxemaruueckoe H300paxceHHe aToMa Ppalxd, NoKasblBawluee
pacnpeieneHHe 3JEKTPOHOB MO pasiAudyubiM obosodkam. B peficTBHTesb-
HOCTH OPGHTH pacloJaralTc! B PasauyHbiX MIOCKOCTHX.

H. — Xopour xe Te! OTKpPHB MHe CyHm{eCTBOBaHHe MHOTOUHCJEHHHX 06o-
JIOUeK, H3-33 Uer0 aTOM HAamOMHMJ MHe JYKOBHUY, TH Cpa3y Ke 3alpeliaeuib
MHe OYHCTHTH 3Ty JYKOBHIY. ¥3K He Xouellb Jiu TH yGepeub MeHsi OT cJjes?.

Hetimpaavioe cocmoanue U uoHUSAUUA

JI. — Peienne, KOTOpoe MH [JOJKHH NPHHATH, BHOJHE 3aKOHHO. UTO Hac

HHTepecyeT B KOHEUHOM cuere? — DJeKTPHUECKOe COCTOsHHe aTomoB. OfHaKo

OGLIMHO aTOM CO/EPIKHT 3JEKTPOHOB €TOJBKO JKe, CKOJLKO H NPOTOHOB, B pe-

ayJbTate Yero OTPHUATENbHBE 3apsifbl HEpPBLIX ypPABHOBEUIMBAIOTCH IIOJOMH-

Ne TeJABHHIMH 3apAAaMH BTODPHIX. Takofi atoM 3nexTpHueckn sHefiTpaJden. Ho

MOXKEeT CJYUHTHCH, YTO BHEMIHHE CHJIBI COPBYT y aTOMa O/JHMH HJH HEeCKOJLKO

3/eKTpoHOB. B 3TOM Ciiyuae paBHoBecHe HapywaeTcs: ofmas CyMMa OTpHLA-

TeAbHbIX 3apA/0B 3JEKTPOHOB OKas3hiBaeTcsd MeHbile NOJ0NKHTEJBHOTO 3apaia
anpa. Takoil aToM Ha3bIBAIOT NOJOKHTENBHLIM H O HO M.

H.— A ecan, nao6opot, no TOfl HJAM HHOH NpHUHHE aTOM NOJYYAT U3GHI-
TOYHbIE 3J€KTPOHH, TO OH CTaHET OTPHUATEABHEIM $| HOX03pEBAIO, 4TO B 3TOM
cJayyae ero MOXKHO Ha3BaThb OTPHIATEJbHBIM HOHOM.

JI. — Ilpesocxoaro! OpHaKo Taxkhe [IOTEPH HIH NPHOGDETEHHS 3JEKTDOHOB
(iMeHyeMBle MOHH3 alL Heft) MoOryr HMerb MeCTO TIJaBHHM o06pasoM Ha
BHelWHeli 06070UKe, T. €. TaM, I'le MeHblle NPOAB/AsAETCA CHJIZ NPUTAKEHUS
anpa.

H.— la, 71 noHuMalo, 4TO B 3THX YCJOBHAX Hac MOTYT HHTEPecOBaTh
TOJIbKO 3JIEKTPOHH!, HAXOASIHECH HA 3TO# BHeWHell o6osouKe.

T TP
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Cynpyacecrue 60NpPOCHL

JI.— Jina sroro ecTh eimle ofuHa npuunHa. VMenno sTa o6oJ04Ka omnpe-
‘nelseT XMMHYecKHe CBOHCTBA 2JeMeHTOB. ATOM [efCTBUTENLHO YHOBJETBODEH
CBOHM CYU[eCTBOBAHHEM TOJDbKO TOrAa, KOrZa MMeeT Ha cBoefl BHemHell op6u-
re 8 a/ekTpoHOB. B 3THUX yc10BUAX aTOM cTaGHJAeH H He NOMBIWIAET HH O
npHo6GpeTeHUH, HU O noTepe 3JekTpoHOB. Tak, HanpuMep, HeoH, HMelOIHH Ha
coeil BHeumHell o6ostouke L 8 3jeKTpOHOB, BecbMa 3THM CHACTJIMB U He
CTPEMUTCH BCTYNHTb B CB#A3b C KakuM Obl TO HH OHJIO APYTHM XHMHUECKUM
aneMeHTOM. A ¢TOp, MMelomui Ha 3TOH Ke BHelrHeH 060J0YKe TOJAbKO 7 3J€K-
TPOHOB, TOJBKO H HIeT, KaK Obl BCTYNHTh B KOMGHMHALUMIO C ADYLHM SJeMeH-
TOM, CHOCOGHEIM YCTYNuThb eMy | 3JeKTPOH AJf NOMOJHEHHs COCTaBa BHEMI-
neit o6osouku AO 8.

H. — A xak ocymecTBAsIOTCA TaKne CYyNpyKecKHe COYeTAHHA?
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Puc. 5. TIpn coeanHenun aroma xaopa (Cl) ¢ aromom Puc. 6. flsa aroma Boxopoza (H)
narpus (Na) o6pasyeTcd MoJdexyna XJAOPHCTOrO HaTPuf. CBOUMM 3A€KTPOHAMY JONMOIHAIT KO-
ANUECTRO AJEKTPOHOB Ha o0oaouke L
atoMa kucropora (O) 10 BOCBMH.
B peayaprate o0benuHeHus ITHX
Tpex aroMos o0pasyeTcs MoJexyna
OKHCH BOXOpOX2, HMeHYyeman obbiu-
HO ... Bogo#t (H,0).

JI. — BoseMn mast mpuMepa xJ0p, ¥ KoToporo Ha Buewineli oGosiouke M
7 3/eKTPOHOB, M HaTpuil, uMeomuil 2 snexTpoHa Ha obosouke K, 8 siaexTpo-
HOB Ha o6osouke L u TOosbKO 1 3jekTpoH ma o6osnouke M. Bor teGe npumep
uleanbHol mape. Bxons B KomMGHHALMIO ¢ XJOPOM, HATpull meperaer emy
CBO/ eJIMHCTBEHHBIH 3JIeKTpOH C BHewHeHl o6oJoukH u goBoauT 10 8 kKonnye-
CTBO 3/EKTPOHOB Ha ero BHemHe#l o6ojouke. OfHOBpEMeHHO C 3THM Y HATpHA
pHemwnell cramer 0oGoaouka L co cBoMMH 8 3JeKTPOHAMH, HPHHECH eMy TeM
CaMBEIM BEICOKYIO CTabUNBHOCTB (pHC. 5).

H. — [la, HO, nOJy4YMB H3OLITOUHBIl 3JEKTDOH, XJOP OKAKeTcs HOHH3U-
pOBaHHHIM OTPHILATENBHO, a NMOTEPABUIKIl CBOH 3JeKTPOH HATpHil CTaHeT NONO-
HUTENbHLIM HOHOM?

JI. — Pasymeerca. B3sauMHoe npuramesHe 3THX [IBYX HOHOB cjlefaer Cra-
6HALHON KOHCTPYKLHIO MOJEKYJEH, NOSABHBUWIEHCS B peay/brare 3TOro 6paxo-
coueTanus.

H.-- A KaK HasbHBaercs HOBOE BELECTBO?

JI. — XnopucThli HaTpu#, ecad TH Oyxzells NOKYN4aTh €ro B Marasuue
XAMHUeCKUX DEaKTHBOR 0 B 6akajee 3To Xe BEIMECTBO NPOAAETCA NMOJ Ha-
3BaHMEM [OBADEHHOMH COJH.

13
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H.— % B stom He 6un ysepeu.. A Temepb s mpeAnosaram, 4r0o TaKuM
o6pazoM MOXHO OOGBACHUTL M gpyrue Gpakocoueranus aroMoB. Kak, Hampi-
Mep, NPOUCXOXHT 3TO NpH 06pa30BAHHH MOJNEKYJH! BOJK?

JI. — O6begusenue npoucxouT ouenb Jo6GesHo. AToM KHCJAOpOAAa Hmeer
Aa Buemseli o6osouke L 6 3/eKTPOHOB, Clef0BaTeAbHO, HAa Hell MMEeTcs eie
JBa CBOGOJAHBIX MECT2, M KHCJAODOJ 3aHHMAeT HX y HBYX AaTOMOB BOJOPOA3,
TaK KaK, NO3BOJb TeGe HAnmOMHHTb, aTOMBI BOJOPOJAa HMEIOT BCEro JHUib 00
OJHOMY 3JieKTpoHy (puc. 6).

H. —Tenepb s nOHHMal, NoYeMy MoJeKyJa BoAH COCTOHT H3 OZHOTO
aToMa KHCJI0pO/Ja H ABYX aTOMOB BOJODOXA.

JI. — Breumnio 060J04Ky 4acTO Ha3wBAIOT BaJeHTHO H, UMesd B BHAY.
yTO KOJHMUECTBO 3JEKTPOHOB Ha Hell NOKa3WBaeT, B Kakue KOMGHHALUH aToM
MOXKeT BOHTH.

BasdeHTHBM YHCJAOM HasHBAOT KOJHUECTBO HEeJOCTAIOIHX MO CTa-
GUALHOTO COCTOSIHHSI 3JAEKTPOHOB HJIM Ke, HA060DOT, KOJUUECTBO JIEKTPOHOR,
KOTOpele aTOM cnocoGeH oTzaTe ApYroMy aroMy, 4ro6el CTatk cTaGH/IBHBIM,

Mopndna- 8 I{a//uvecmaou INEKmMponos
i il Hassarut % § Ha Kawmdoi obonovke
| wome T 5 !
g aaeMEHM § 3 ’
$s K L M N o
1
{ 13 ARHOMUR L Al 2 8 3
| 74 Hpemuuli Si 2 8 4%
Wi a3 rannui Ga | 2 8 8 | 3
) 32 fepmanui Ge 2 8 8 4
: 33 Moiuts AR As 2 8 18 5
43 UHdub In 2 8 8 8 3
b7 Cypsma Sh 2 8 B B 5

Puc. 7. Pacnpezenenne s1exTpoHoB (obulee KOAWYECTBO KOTOPHX HOCHT HA3BaHME €aTOM-

HOrO HOMepa») MO Pa3iHYHHM 000J0UKAM Yy OCHOBHHIX S5J8MEHTOB, HCTUOAB3YeMHX IAs

H3rOTOBIEHHS TPAHBHCTOPOR. XKHPHHM 1pudToM 0003HAYEHH UHGbPH, ONpee dlONIHE Ba-
JeHTHOCTD.

N
H. —IlpocTn MeHs, HO 5TO MHe He COBCeM NOHATHO.
JI. — Ecan Ha BHewlHefl o6Gosiouke umeeTcsi 6 uyn 7 3JeKTPOHOB, TO 10
_nosHoro KoMmjeKkra u3 8 3jeKTpPOHOB elff HelOoCTaeT COOTBETCTBEHHO 2 mau |
2 aaexTpona, O Takux aToMax roBOpSAT, YTO OHH ABYBAJEHTHH M OJHO-
%Bane}mﬂu. Ho ecau suemrnas oGosouka cofepxkut 1, 2 mian 3 sieKTpoHa,
NV 10 atom Gyaer GoJee CKJAOHeH OT/[AaTh 3TH 3JEKTPOHH. B 3TOoM ciaywae wmul
HMeeM OJHOBAaJdeHTHB e [BYyBAaJeHTHHe M TPeXBaJeHTHH €
3JleMeHTEL
H. — A ecau BHeurnsas o6osouka uMeer 4 snekTpona?
3 JI. — B stoM cayuae arom 6w Ger Gosee cyacTJHB OGBeRHEHTBHCA C Jpy-
A FUM aTOMOM, HMeIOIUM Takike 4 2JeKTpoHa Ha BpeumHedl oGosouxke. Cienora-

TeNbHO, TaKoH aTOM YeTHpeXBaJeHTeH HMenHo Takue aToMel y rep-
Ge MauMs ¥ KPeMHHS, HCIO/Ab3yeMbIX B IPOH3BOJACTBE TPAH3UCTOPOB, H ¥ yriepoaa.
S(. Hakonen, ecqu BHemIHss 060/40YKa COAEPXKHT 5 3/EeKTPOHOB, TO aTOM Ha-

3HBAETCH NSATUBAJEeHTHH M. W BosBpamasce Kk BOIpoCY © TpaHsHUCTOPAX,
£ NpeJCTaBAI0 Te6e HECKONbKO XMMHYECKHX 3JIEMEHTOB, HCIOJAb3YeMBIX NPH HX
npoussogcree. C O/AHOfl CTOPOHBI, 3TO ANIOMHUHWI, HHAMH M ranuull, BHeUIHss
060/104Ka KOTODLIX COMAEPXKHT TOABKO 3 3J€KTpOHA, T. €. TpeXBaJeHTHEIe
3JleMeHThl, & C [JpYroil CTOPOHH MBIMIEAK M CYphbMa C€ O 3/IeKTpOHAMH Ha
BHewIHel 0GoNouKe, T. €. NATHBAJIEHTHLIE 3JeMeHThl (pHc. 7).

O0wecmeeHHan HUSHL AMOMOB

H. — Heyxean met GygeM paccMaTpUBaTh TaKUM Cnoco6OM BCe XHMHue-
CKHEe B3/EMEHTHI?

JI. — Her, ycnokofica. Mul OrpaHHUM/AMCEL 3JIEMEHTAMH, UMEIOIIHMH BaK-
HOe 3HaueHue B TeXHOJOrHH TpaH3ucropoB. Ho M jgomycTuM owH6Ky, ecau
H3YYUM TOJBKO MHIHBHAYAJbHYIO IICHXOJOTHIO aToMoB. Hac ocoGeHHO moaxHa
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HHTepecoBaTh HX OOMIeCTBEHHAs KH3Hb, 3a HUCK/AIOUEHHEM TaKHX HeHCIpaBH-
MBIX MHAUBHAYAJUCTOB, KAK HeoH c 8 9jekTpoHamMu Ha BHewHeli opGure, KO-
TOpHe GOA3/IUBO OTKAa3HIBAIOTCA OT BCAKOrO O0beqHHEHHs, aTOMH (He 3a6H-
Bail sTorol) XKuByT B ofitecrBe. ¥ ux rpynmuposks uMeioT GoJiee uiau MeHee
OpraHH30BaHHEIl xapakrep. B TBepaHx Tenax (3a HCKJAIOUEHHEM TeX, YTO IO
cBoefl CTPYKType IOXOXKH Ha XKHUAKOCTH, Kak, HampuMep, CTeKJ0) aTOMH pac-
NOJMOXKEHEl B CTPOTO OIpeAe/NeHHOM NopsAKe: OHH 06pasyloT KpHCTaANHdeCKHe
peleTK .

H. — Kakum e o6pa3oM oHy o6bexuHAOTCA?

JI. — D10 3aBHCHT OT xapaKkTepa BellecTBa.

BossMeM B KkadecTBe mpuMepa TepMaHHil HAM KpeMHHH. B 3THX Bemie-
CTBax KamApIfl aTOM CBOUMH UYeTHIDbMSA BHEHUIHHMH 3JEKTDOHAMH CBA3aH C
YeTHpbMs ApDYrUMH aToMaMu: [0 OLHOMY 3JEKTPOHY Ha KamK/Abll coceJHHH
atoM, B cBolo ouepenb, KaxKiblil U3 COCEJHHX aTOMOB OT[aeT /AJs CBA3H C
faHHLIM 2TOMOM 1O OJHOMY 3J€KTpOHY. §I HapucoBas 3/[eCh TOJBKO OIHH
atoM, CBSI3aHHBIH ¢ yeTbIpbMs CBouMH cocefaMHu (puc. 8). Ho kawxauit us nux,

Fuc. 8. Artom repMaEHd, Haxoxd-
mufics B NenTpe Kyba, cBA3aH CROH-
MM BaJA€HTHBIMH 3J€KTPOHaAMH € ue-
THPbMS APYTHMH aTomaMu (KyO Ha-
pUACOBaH AHIML 1344 TOTO, 4TOOn TIO-
CHHTH PACHO/NOXKeHHE ATOMOB B IPo-
crpancTBe). Kpucraaim yraepoaa u
KpeMHusd uMerT aHAJAOTHUHYIO CTPYK-
TYPY-

B CBOIO oUepefb, CBA3aH C YETHIPbMsl COCENHUMH aToMaMH (B TOM 4MC/le M €
atomoM, H306paXkeHHbIM B LieHTpe Haulero pucyHka) u t. A. Temepb cosgaercd
BredaT/eHne, YTo Kax/Abl aroM uMeer no & mnepudepHiHEIX 3/1eKTPOHOB, HUTO,
KaK Thl BHAeN, onpefeiser ychoBue craGumbHocru, [lombiraiics mpexcrasuTh
noflo6HOe HpaBUAbHOE pa3MellleHHe aTOMOB B IIPOCTPAHCTBE.

H.— Ouenb 3a6aBHas KapTUHKa: BHCAN(HE B NYCTOTEe MIAPUKH, KaMIAbIH
U3 KOTODHIX Hamogo6He HHAYCCKHX O6Oros HPOTATHBaeT CBOUM COCEIfAM uye-
rypet pykul.. M Bce tBepable Tes1a 06pasyiorT NOAOGHEIE KPHCTAJIBI?

JI. — Her, Hesuaiikua. Ho HecKOJBKO [pyrux 3JeMeHTOB HMEIOT TaKoe
Xe pacnpejieeHHe aTOMOB, B YaCTHOCTH yTjepof, Go.bline KpHCTA/IH KOTO-
pOTO Ha3BIBAIOTCA...

H. — ..anmasamu. 3rto, Mo#l poporoit Apyr, f sHaia. Ham mnosesno, uTo
TPAaH3UCTODPH JeJal0T M3 TrepMaHHs, a He M3 anMasoB, HHaue TPaH3HCTOPEL
crounu GH OYeHb AOPOTO.

JI. — 1a, ecnu 661 MoXHO GbUIO xesaTh TPaH3UCTOPH H3 aaMaszos.. Of-
HaKO CYHIECTBYeT MHOTO ADYIHX THIIOB KPHCTAJIOB, KOTODHE HAC CEerojHs He
antepecyioT. Ho HaM upe3BhualiHO BaXKHO H3YUYHTh CBOWCTBA 3JIEKTPOHOB
suewHeil 0GOJIOYKH MM, KaKk HX €ne HasHpaloT, nepudep Ui HB X 3/eK-
TPOHOB.

H.— Tw Mue cKasaj, 4TO OHH Jierue ApPYrHX OTPLIBAIOTCS OT arToMa, no-
TOMY 410 caabee NPUTATHBAIOTCA ero AXPOM.

JI. — 3T0 npaBWJABHO, HO OHH OTpPLIBAIOTCS JHWIb TOT/Aa, KOrja Ha BHew-
Hefi o6osiouke HMX Mamna0 — OfHMH, ABa uau Tpu. llox aTOT cayuyail nomagaioT
BCe MeTa/bl. 30J0T0, cepeGpo M Menb HMEIT BCero JUHIb 1O OJHOMY ne-
pudepuiiHoMy 5MEKTpOHY; MHeje30, IMHK, MarHuil —no [ABa, a a/MOMHHUH
uUMeer [awxe TPH 3JEKTPOHA. DTH 3JEKTPOHBI JIETKO OTPHIBAIOTCH OT ATOMa
H, ctaB cBOGOAHBIMH, O6pPA3YIOT TOT NOTOK 3JEKTPOHOB, KOTODHIZI MBI Ha3kbl-
BaeM 3JIEKTPHYECKHM TOKOM, B orsmume ot MeraioB MeTaaJgoHIBI HMeEIOT
foaplle 3/1EKTPOHOB Ha BHEUIHel 06OJ0YKe, M 3TH 3AeKTPOHH He NPOSBAAIOT
TeHJEHUHH K OPOASNKHHUECTBY, K KOTOPOMY TaK CKJOHHB HX co6paThd,
HaxoifllMecs B aToMax MeTasjoB, Bor mouemy Meramiougbl SBAAOTCS H30-
JSATOPaMH,

H.— A repMaHHuii cO CBOHMH YeTHIPbMS 3JEKTPOHAMH TOXe NpeACTaBasAeT
co60#1 H30AATOP?

JI.— W za, u ner, Mo#i pmoporoit npyr. B craepyoumuit pas A oGbsCHIO
tcbe, uTO O3HAYaeT MOH JOCTOMHHI APEBHErPEYecKOro OPaKyJa OTBET.

Rz

15




se only  dyvued by Roman Efimov http //wvw farlep nmet/~roman

000000000000000000 BECEJA BTOPAHA

l

M pumecu, codeprcaujuecs 8 nosynposodHuKax Oadce 8 HUYTONCHLIX KOAUYECTBAX,
pe3ko USMOHANT 3AeKTpudeckue cgsoucrea 3rux marepuasos. Hsce Hauwiux Jpysed
usyuaoT 30ece, 4T0 npoucxodur, Koeda dyscepodubie ATOMs. HAPYULQIOT NPABUALHYIO
CTPYKTYPY KpuCTAAAULECKOL petleTKu.

Codeposcanue: Cobcrgsennan nposodumocrs. PoroconpoTussenus u Goro-
anementol. Hpumecu. Hownopo.. Heipxu. Axyentopel. I1oaynposoOuuky rtunos p u n.
Iepexod. Horenyuaneneui 6apvep. IIpamoe u o6parnoe nanpascenus. Hanpasxerue
npobos. Juod, Banpamrierue To0Ka NOAYNpOBOORUKAMU.
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Cnorotinas cenetiHan HuU3Hbd AMOMNOE

Hespahxun. — § MHOro ayMa’a O TBOHX KpHCTaIHYECKUX pelleTkax M
naxe nowmesn Bo J{Bopeum OTKPHITHEI! nOCMOTpeTh MORENH, H306pawKaioniyne
CTPYKTYPY Pa3JHYEbIX KPHCTAJJAOB. DTH MOMACHH OYeHb KPACHBEI pa3doLBer-
Hble MaJjleHbKHe WapHKH, U306paskalolive aToMEL, COe[HHEHH MeTaJIHYeCKMMHU
Tpy6ouKaMu, NPenCcTaBASIONIMMH BaJieHTHbIe CBSA3H.

Jlo6o3uaiikuu. — [To3apaBadl0, uto TH C TaKofi HOJb30H NpoBen CBOH
nocyr. A K ueMy ke NDHBEAIH TBOH pa3MBIUIJIEHHA?

H.— K ugee, uTo KpucTalJ repMasus MOXOXK Ha G6OJbLIOE KOJHUECTBO
ceMer, Kaxk/Jasg H3 KOTOpHX HMeeT IO 4YeThipe pebeHKa, a KaxKIEi peGeHoK
OfIHOW CeMbH KeHaT Ha peGelnke OHOIl ©U3 ueTbIpEX coceXHux ceMell. Takum
06pa3oM, TO CYNPYXKECKHM CBA3AM KaXjas M3 ceMeli NOPOAHHJIaCL, C ye-
THPLMA APYIHEMH (pHC. 9).

Puc. 9. Kpucraaawueckas pe-
ureTka MoxeT ObiTe npexcra-
BJEHA B BHAE 3TOH cXeMM, XOTd
. B IeHCTBUTEABHOCTH MeXaToM-
HBlE CBA3# DACHOJOKEHB He
B ORHOH IIOCKOCTH, 2 B 1po-
CTPaHCTRE.

JI. — TH HapHCcOBaA COBCEM HEMIOXYIO KapTHHY, OHa /[ake NOMOXKeT 00b-
ACHHTE Te6e nanpHeiitree. JleficTBUTENRHO, B ONHCAHHOM TOGOH HCKJIOUHTEND-
HO ypaBHOBelleHHOM OfIiecTBe Henb3sl OXHAaTb GOJBIIHX NOTPACEHHH, ecau
Bce mapu OyAyT coxpaHaTtb Gedynpeunylo BepHOoCTb. M1 B Hawem kpucranae
repMaHus BCe 3/IEKTPOHH JOJIKHbI OCTAaBaThCAd KPENKO NMPUBA32HHBIMH K CBOHUM
aTOMaM NpPOUHEIMH BAJEHTHBIMHM CBA3SMI. -

H. — Ho uto Tsl ciesaelib C 4eJI0BEUECKUMH CTPACTAMU?

0O Hecroavrux paseoidax

JI.—TH, Kak s BHXKY, [pouuTan Kako#-HHOY[b CEHTHMEHTAJbHEIA pO-
man... Hy, nagtdo. TouHO Tak e, Kak JIOAbMH [BHKYT CTPacTH, aTOMBl N01-
BepKeHH TEIOBOMY BO3XEHCTBHIO, KOTOPOMY BpeMs OT BpeMeHH yiaeTcs
BHPBATL M3 TOH WM HHOH CBA3H 3JAEKTPOH H OCBOGONTL €ro. A TH 3Haells,
4TO KOT/(@ JEKTPOHBI CBOGO/HHL...

! Mysefi B Ilapmxke, auanornusbii IloasrexunueckoMy Myseio B Mockse, Tpus.
nepee,
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H. — ..Tejqo CTaHOBHTCH NPOBOXHUKOM TOKa. MHOro JH CBOGOAHBIX 3JeK-
TPOHOB B repMaHHM TPH HOPMaJbHOH TeMuepartype?

JI. — Her, ouenb mamo. EgBa sam nBa snekTpoHa ua 10 muninapros
(r. e. Ha 1019 aroMoB. DTO NPHMepHO TaKOe COOTHOHIEHHE, KAK ecau 6u Ha
y/BOGHHOE Hace/eHHe 3eMHOTro Hiapa OB TOMBKO OAHH CBOGOJHHI uesoBeK,

H. — Kakas yxacuas KaptuHal Ho ecau 3ro tak, To repMaHufi posaken
OHTb OUeHb [JIOXHM [POBOIHHKOM?

JI.— la, ¥ HMeHHO T© 3TOH HPUYHHE €ro Has3BaJH MOJYNPOBOMHHKOM.
3ameTb, 0HAKO, UTO B QIHOM rpaMMe repMaHUs UMeeTCS [ECHTb THICAY MUJ-
aHapaoB Mumapaos (uad 10%2) aroMmoB, Tak uTO B HEM COJEPIKHTCS OKOJO
ABYX THICAY MHJIAHApAoB (uau 2-10!%) cBOGOAHBIX 3JEKTPOHOB. IDTO JyuHIe,
yeM HHUUYEro.. H TAKOTrO KOJIHUECTBA /JOCTATOUHO, UTOOH IpONyCcKaThb HeGo/b-
woi TOK.

H. — THl roBOpHIIb MHE O MHJJHAPIAXx MHJJHADIOB JEKTPOHOB W YTBep-
¥Jaelllb, UTO TOK HeGOJAbHION! .

JI. — 3nauut, TH, HesHafikun, 32601, 4TO IJIOTHOCTD TOKa B OLMH aMmmep
COOTBETCTBYET MPOXOXK/EHHIO WIECTH MH/IMApAOB MUIHapAos (uiau 6-10'8)
3JIEKTPOHOB B CeKyHAY. TH, KOHEUHO, MOHMeHlb, YTO HAUIH HECKOJBKO KaJIKUX
THICAY MHJAHAPAOB CBOGOAHBIX 3/A€KTPOHOB, pa36pOCaHHBIX B KOJOCCAJbHOH
KDHCTAJHUECKOH pellleTKe TepMaqHs, MOTYT CO3/aTh TOJBKO HeGoJbUIylo mHpo-
BoguMOcCTh. [locsenuas o06g3aHa CBOMM CYIIeCTBOBAHMEM TEMVIOBOMY JBHIKe-
guio 1 (o6paTH Ha 3TO BHHMAaHHE) HOCHT HaszBaHune coGCTBeHHOH mpo-
BOZIHMOCTH.

H.— Oxnum csioBoMm, feno OGCTOHT TaK, Kak ecad GH B HaHleM ofpas-
LOBO OpraHH30BaHHOM OOCIlecTRe H3pefKa CJYJYaduch PA3BOAL H MOBTOpHHE
6paky, onpeleJasomye Nepexois U3 ORHOA CeMbU B APYIYIO.

JI. — D10 TOXe NpaBHALHO. A 4TOGBI Jiyullle UCMOJNbB30BATb TBOE CpaBHe-
HHe, CKaxeM, UTO MHOTJa TaM MoOXKeT, KaK [MUYT B pOMaHax, AYyTb «3HOHHEIH
BeTep cTpacreli», BHI3BIBAIONLT GOMbUIHE NOTPSICEHH.

H.— ¢ nmoraabiBaioch, UTO THI XOuUellb CKa3aTtb. EcJH NOBHUIATE TeMIie-
paTypy KpHCTalJa repMaHus, TO TeEILIOBOe [BHIKEHMe, CTAHOBACh OHICTpEe,
BHICBOGOXK 1aeT Gosbliee KOJMYeCTBO 3JeKTpoHOB. CobGCeTBeHHas NPOBOJHMOCTh
B8 5TOM CJyuYae noBHuIaerTca. B oTauume or TOro, uro MMeer MeCTO B NPOBOX-
HUKAaX, CONPOTUB/IEHHE NOJYNPOBOAHHKOB MNpU TMOBBILIEHHH TeMIepaTypHl
yMeHLUIAETCS,

JI.— Tu xopowo paccynun, Hesnafikun! WMenHo mnosToMy repMmanui
m1oxo pa6oTaer Npu NOBHILEHHbIX TeMmneparypax. Hac B repmanuu unTepe-
CyeT He ero coGCTBEHHAs NPOBOJUMOCTb, NOTOMy UYTO He ee HCHOJb3YIOT B
TpaHsucropax. KpeMmuuil aydiie BbIJepXHBaeT NOBHILIEHHE TEMNEpATYpH, Tak
KaK ero BaJeHTHHE S3JeKTPOHBI, Haxo[sluiHecs Ha TpeTbell 060J0YKe, Kpemye
cBfi3aHBI C AAPOM, Y€M Ba/JieHTHhle 3JEKTPOHBI repMaHusd, HaxoAsllueca Ha
yerBepToil oGonouke. §I 106aBn0, 4TO MOXKHO Takxe BLICBOGOXKIAAThH 3JeK-
TPOHBI, BO3XEHCTBYA Ha aTOMEI lIOJYNIPOBOAHHKA He TEIJOBOH, a CBETOBOH
SHEprHeH.

H. — He xoueus an TH ckasatb, 410 $OTOHBI, 3TH 3ePHHUIKU CBeTa, GoM-
GapAMpys aTOMBI repMaHus, BBHIDBIBAIOT H3 HHUX 3JIEKTDOHHI?

JI.— a, 1 310 CBOHCTBO NO3BOAAET JHe1aTh H3 repMaHus (oToconpo-
THBJIEHHS, T. €. YCTPOHCTBA, CONPOTHUBJEHHE KOTOPHX H3MEHSeTcs noJA BO3-
JeficteueM ocsemenns. B HauGonee crapoM H3 H3BeCTHsIX (HOTO3JEMEHTOB
HCIIOJIL3YeTCS CeJieH, KOTOpHIH TakKe SABAAETCA NOJAYIIPOBOJAHHKOM.

H. — BrpoueM, a1 noap3yioch (HOTOSKCIOHOMETPOM, B KOTOPOM YCTAHOBJEH
Tako#l 37eMeHT...

JI. — dorosneMenT B TBOeM 3SKCHOHOMETDE, OYEBHIHO, CHAeaH He U3 ce-
Jiena, KOTODEHI 1m0 CBoeHl npupoge fABAfeTCs (OTOCONPQTHBJEHHEM, a, BO3-
MOXKHO, H3 KagMHS WIH KPeMHHA. DTH BelecTBa NO3BOJAIOT CO31aBaTh repe-
pupywouue $HOTO3NeMeHTH, T. e. YCTpoiictsa, npeobpasyioliye CBETOBYIO 3Hep-
THIO B 3JEKTPHUYECKHH TOK.

H.— He rtakue au 3jeMeHTHI, OCBelllaeMble COJIHIIEM, NHTAOT 3JEKTPH-
YeCKHM TOKOM KOCMuUeCKHe CTaHUHH?

Crandaan mHo20HUCACHHBIE ceNelt

JI. — Jla, Hesmaiikun. A tenepb ME! CTaHeM CBH/JETeNAMHM CMYTH B Halllem
T2K XOpPOWIO OPraHH30BaHHOM oOLIecTBe, BBeAS B HEro CeMbId C MATHIO
neTbMH.

H.— Yro Tel XOueulb 3THM CKa3aTb?

JI.—Uro cpexm aToMoB paxe CAMOTO 4UCTOrO repPMaHHS CONeP:KATCA B
CaMblX MaJjblX KO/JHYecTBaX ATOMBI APYTHX 3JIEMEHTOB, HMEHYEMHIX MDHME~
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caMu, B camoM uncToM repMaHHM Ha MWJJIHADJ aTOMOB MMeEercs OfHH aToM
HpHMECH.

H.— Crour au o6pamare BHuMaHHe Ha Takylo MajocTb? Begb 310 Bce
paBsHo, YTO HX BOOGIIEe HeT,

JI. — Tut wenpas, xorga npenebperaeiib S5THMHM NpPUMeCAMH, IOTOMY HTO
Jaxe IpH TaKOH HHUYTOXKHOH NPONOPUMM B ORHOM KyGUYECKOM CaHTHMETpe
TepMaHUsA, KOTOPHH Ha3HBAIOT YK CTH M, COLEDPIKUTCH NATHAECAT THICSY MHJ-
JHAPJOB YYyXKepOAHHX HJH, KaK HX Ha3HBAIOT, NIPUMECHHX aTOMOB.

H. —f1 He mogyMman, 4TO 3TOT KyGHYeCKHE CAHTHUMETD COZEPIKUT THICHUH
MHJANHAPAOB aToMoB.. Ho uTo jgesaer ceMbsi ¢ naTbio fgeTbMu? TH xodelib
CKa3aTh, YTO peub HAeT 06 aroMe C nsITHIO 3J€KTPOHAMH Ha BHeumHed 060-
JnouKe?

JI. — Cosepurenno Bepno. OfHH NATHBANEHTHH{ aTOM, HanpuMep aTOM
MHUIbAKA WIH CyPbMBl, NPOHHK B 6aaropojHoe o6UIECTBO 2TOMOB repMaHus
(puc. 10)... n ckangaa paspasuicsa!
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Prc, 10. TisTHBa’ZeHTHH nNpHMec- Prc. 11. TIpoBoAHMoCTE B NOAYNPOBOA-
HHH aTOM Hapyuwua 6e3yKopH3HEH- HHke THna n. CBoboxHble 3AEKTPOHB
HbIH MOPANOK KPHCTAATHUECKOH pe- o (moMeueHH BSHAKOM MHHYC) OTPBIBAKTCH
mweTkH. YTo cTaHeT ¢ MATHMM 3JeK- OT HATHBAJEHTHHIX AaTOMOB, KOTOpHe
TPOHOM 3TOTO aToMa? H3-32 3TOrC CTAHOBATCH MOJOKHTEMb

HbIMH HOHAMH (MoMeueHH 3HAKOM IJIOC).

H. — OueBHjHO, NOTOMY, YTO eC/M Y.IAacTCA NepexeHuTbh 4YeTHpex ferefl
2TOH CTpaHHOH ceMbH C JeThMH 4YeThlpex COCe[HHX ceMell, To NMATHIH oCTaeTcs
6Ge3Ha e HBIM XOJOCTAKOM?

JI. — Jla, Hesnaiikus, deTnlpe 3jekTpoHa 0o6GpasylOT BaJeHTHHlE CBA3H C
UeTHpbMA COCeAHUMH ATOMAMH KDHCTAJJHMUeCKOH peHIeTKH, a NATHH 3JeKTpPoH
ocTaeTcsl CBOGOIHEIM.

H.—Ecau s npaBuibHO NOHMMAIO, TO, HpHUAarag HanpamXendHe MexXmy
IBYMs TOUKaMH KDHCTa/ja, MOMKHO CO3/1aTh TaM TOK, HG0 CBOOOJHHEE 3/1€K-
TpOHH, NOsiBHBUIMEcs G6jarogaps NATHBAJIEHTHBIM 3JeMeHTaM, OyAyT NpHTS-
THBATLCA IOJOMXUTEJbHHM MOJIOCOM, 2 OTPHLATEbHBI MOJIOC HCTOUHHKA TOKa
OAHOBPEMEHHO BHIIYCTHT B KDHCTAJJ TAKOe IKe KOJHUYeCTBO SJeKTPOHOB
(puc. 11).

JI. — Jla, Taxkoe sBJeHHE NPOUCXOAMT B IOJYNPOBOJAHWKE, COAepKalleM
nATHBAJIEHTHRIE TNpUMeECH, T, €. NPUMEecH ¢ HU36GHITKOM 3JeKTPoHOB. I'oBopsr,
4TO 5TO MNOJYIPOBOJAHMK TuUna n (0T cJaoBa negative — oTpuuaTebHEI).
A Takde mpHUMecH 4YacTO HA3HBAOTCA A OHOPAMH, TaK KaKk OhA JaW0T CRO-
GonHbIe 3JEKTPOHEL.

H. — KakoBo 06bluHOe conepxanue npuMecei?

JI. — MakcuMyM OJHH aTOM Ha [eCATb MM/UIMOHOB aTOMOB TepMamus,
T. €. TaKas JKe IpOmOpLUHUs, KaK YeThpe ueJIOBeKa Ha Bce HaceseHune Dpanuuil.

H. — [1a, oiHaKO B 3TOM cJyyae MBI IOJIY4HM npumeceil B cTo pas 60Jb-
ure, YeM MX COJEPXKHUTCS B CaMOM UHCTOM repmasun Ho uTo cTaHeT ¢ aroMoM
HpUMeCH, HanpuMep, MBIHIbAKA, ¥ KOTOPOTO OTOPBaJCH CBOGCAHBIHA 3JeKTpOH?
ITo-MoeMy, on nepecraHer GLITE HefATPaNbHLIM H, HMes Tenepb 3JeKTPOHOB
MeHblile, 4eM IPOTOHOB, CTaHeT MNOJIOXKHTeJbHBEIM.

JI.— 0O, pa. Kak 6n HU KasaJjcs Hapa/OKCanbHHM 3TOT ¢akr, a B rep-
MaHUM THNA n ATOMHE NPHMECH OKa3HIBAIOTCS HOHH3UPOBAHHEIMH HOJIOKH-

TEJBHO.

Hcemopuu ¢ noxuujenuemn oemen

H. — A uTto cayunTest ¢ HallHM KPHCTAANHYECKHM OGIIECTBOM, eClH ORHA
‘M3 cemell 6ymer HMeTb JHUIL TpeX [eTeff, HHAYe TOBODPA, €CJIH B KPHCTAJN
NOJYNPOBOAMHKA BBECTH 2TOMH, HMeIOU{He Ha BHellHell 06O0/0OUKE TOJNBKO TPH
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JI. — Pa3pasuBmmiics ckangan Gyner HHUyThL HE MeHbUIe, 4eM B Clyuae
CO CAHUIKOM MHOTOYHCJEHHHIMH CeMbfIMH. DTOT TPexBaJeHTHHH aroM obpa-
3yeT BaJleHTHBIE CBSI3M C TPEeMS COCEJHUMH aTOMaMHM, a B palioHe 4eTBepToro
aroMa o6pasyercst Gpemb, HAM X W P K a, KOTOPYIO JerKO Mor 6H 3amOJIHUTB
KaKOH-HHOYIb MOCTOPOHHUE 3jeKTpoH (pHc. 12).

H.— Kopoue rosops, 3Ta ceMbfi C TpeMs [IeTbMH BCEMEDHO CTDEMHTCS
YCBIHOBHTL ueTBEpPTOro, uyToGHl CJe/0BaTh TPaJMUMH IVIEMeHH HJH, BepHee,
yTo6bl cOo6pazoBaThC ¢ ero obmedl opramusanuedl. Ho ecin coma «mosaum-
cTByeT» 3TOr0 pefeHKa y UyXoik CeMbd, TO y HoCiexHell B CBOIO odepeib
ofpasyeTcs JHPKa.

JI. — PasyMeercs, u 3TO ABMHXKeHHe 3aMMCTBOBaHHMH HJHM NOXWIMEHHR ne-
Telt MOXeT daxe NepeMelaTbCsd C OHOTO KOHLA KpHCTallla Ha ApYyroil.

Pre, 12, 3zech B KPECTANIHYECKOH
pelieTKe IOJYIPOBOIHHKA MMEETCS

TPexXBaleHTHH MNPHUMeCHHHN aToMm,
KOTOPHil CTPEMHTCH MNPHTAHYTH K — 4+
cefe 3AEKTPOH OT COCERHEro aToMa.

Puc. 13. B moaynpoBoJHHKE THHA p
TPeXBAJEHTHHHA NPUMecHbA aToM

3axBaTplBa€rT 3JeKTPOH COCExHero
aToMa TMOXYNPOBOAHHKA, OCTABAAR — — }— +
TaM LHPKY, KOTOPad B CBOIO oyepenb

3aMOAHAETCH 3AeKTPOHOM, OTOPBAB-
IIHMCS 0T COCEeXHErg aToMa,  T. E.
Ha namem pucyHxke noxasaHe! NMOCAeNOBATENbHME (a8W TaKON NPOBOAHMOCTH, KOLLa KHIPKa,
npeAcTapifonas cobol NOAOKUTEAPHHA 3apAX, NepeMellaeTCs OT MOJGXKHTEALHOrC NOAKCA
K oTpunaTenbHoMy. B mocaenseil ase aleKTPOH, MOCTYNHBIMA U3 HCTOUHHKA TOKA, BaMOJHseT
Samiafluylo K OTPHNATENBHOMY NOMICY AMDKY, ONHOBDEMEHHO NPYFOH SAKTPOH MOKHAaeT
GarxadUIMi K TOJ0XKHTEAHOMY NOMIOCY aTOM, HA €0 MECTe BO3HHKaeT HOBaf ,IMpKa, H BCE
HAayHHAeTCH CHadanal.,

H.— Eca, K2k s_mnpeanonaralo, K KPHUCTaN1y NpUIOKUTE HampsiKeHue.

JI. — OueBunuo. Ho mnpociegu BHHMATENbHO, YTO HPOHCXOLHT B 3TOM
caysae (puc. 13). Ilpuas c Tof CTODOHBI, rge HAXOAHTCH OTPHUATENLHELH
NOMIOC, 3IEKTPOH 3aMOJIHHJ [BPKY TpeXBaJeHTHOro atoma. CleJopare/bHo,
B/IeKTPOH TPUGJIHSKJCA X NOJOMHTELHOMY NOJIOCY, TOTA4 Kak HOBas ABIPKA
00pa3oBajiaCh B COCEJAHEM aTOME, DACTONOMEHHOM G6iHKe K OTPHIATEALHOMY
nojiocy. 3aTeM HpOMCXOAHMT 3TO e sapienue. HoBas gblpka B CBOW ouepegs
3aMOMHACTCA SJIEKTPOHOM, NPHUGAU3MBHIEMCH TAaKUM 06PdasoM K NOJOIKHTeJ b
HOMY mOJIOCY, 4 ofpasosaBulasics 3a STOT CUeT AbHIPKA OKa3aJjach ellle GJHKe
K oTpHllaTe’bHOMy moJiocy. ¥l Korna B uTOre Takoro myTelnecTBHS 3MeKTpOH
ROCTHTraeT IOJOMXKHTENBHOIO MOJI0CA, OTKYA2 OH HANpaBliseTc B HCTOMHHK
TOKa, ABIPKA JOCTHTAeT OTPULATENbHOrO NOMIOCA, I'Je OHA 3alOJHSeTCH SJeK-
TPOHOM, NMOCTYIHBUIMM H3 HCTOUHHUKA TOKa.
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H.— 3uaunt, Korla 57eKTPOHH, KaK MM M TOJaraercs, RANPABISIOTCA K
TNOJIOMUTENEHOMY TOJIOCY, ABIPKH NepeMelialoTcss K OTPHUATENLHOMY NOJIOCY,
KaK ec/H Obl OHH GBUIM YaCTHUAMH C NOMONKUTEILHHME 3apaKaMH.

JI. — Jla, ReficTBHTE/NBLHO, BCE NMPOHCXOAMT TaK, KAK €CaH 6H B HOJIYIIPO-
BOJAHHKE C TpEXBaJEHTHHMH NpUMECaMHU IOJOXKUTEeNbHEIe 3apAanH, pOTHBOIO-~
JIOXKHBIC 3/1EKTPOHAM, NEPeMEeIlafiCh OT MOJOKHUTEJBHOrO NMOJIOCa K OTPHuA-
TeJIbHOMY.
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H. — Takum 06pa3oM, [ABIPKH CJIeAyIOT IO YCJAOBHO NDUHATOMY HampasJe-
HHI0 3JEKTPHHECKOTO TOKA OT IIOJOMKHTENbHOTO IOJIOCAa K OTNHLATENBHOMY,
TOrZa Kak S/eKTPOHB ABHXKYTca B o6paTHOM Hampasiedud. Ho MOXHO JH
CKa3aTb, YTO 374eCb MHl HMEEeM 3JeKTPHUYECKHH TOK, CO3/[aHHbIH NOJOXKHTEb-
HBIMH 3apsAaMu?

JI. — A noueMy 6sl H meT? He Halo TO/ABKO 3a6GbIBaTh, YTO AbIDKA mpel-
crasjser CcoGoi  aMilb CBOGOAHOE MECTO, NpeIHAsHAUGHHOE NJS  3JeK-
TpoHa.

H. — §I npeanosaramo, 4T0 mOJAYIPOBOZHHK, COLepxKailluii TpexBaJieHTHHE
NpHUMeCH, [0JKEH NPHHAA/EXKATh K THIy p (0T cnoBa positive — nosoxuTeln-
HBIf) .

JI.— Ha, tak ero u HasuwBawor. M paz yx T ceflyac B HacTpoeuuu
CepbesHo [O0Pa3MHC/IUTb, MOXeT OHTb, TH CKaXellb MHe, YTO IPOHCXOAHT C
ATOMaMK HODHMECH, KOrjla 3JeKTPOHH C COCeJHMX arOMOB 3afoJHAIT HX
IEIDKH.

H. — OHy CTaHOBATCA OTPHLATENBUO 3aPAMKEHHLIMH HOHAMH, NOTOMY YTO
KOJHMUECTBO 3JEKTDOHOB CTaJj0 GOJbLHIE KOJHMYECTB2 HX NPOTOHOB.. BecbMa
MOGONKITHO, YTO B NOJYNPOBOXHHKE THIA 7 NPHUMECH HOHH3HPYIOTCA mnOJIO-
KHTEJMBHO, 2 B MOJYIPOBOLMUKE THIA P — OTPUIATENBHO.

JI. — 94 no6GaBaio, 4ro aTOMH NpUMeceil THIA p, TaKHe KaK aTOMbl aJlo-
MHHHS, TaJuids WM MHAHS, YaCTO HASHIBAIOT aKUENTODaMU, TaKk Kak OHH
MPUHUMAIOT Ha ce6Gsl 3JeKTPOHB, TOFJla Kak aTOMBl HpHMecell THna n OTAalor
HX TOJAYTPOBOAHUKY.

H.— §I maunHaio YyBCTBORATh, YTO B MOEH roJoBe M3 BCEX 3THX AOHOPOB
¥ aKIeNTOpPOB NOJy4YaeTcs BHHErper.

JI. — [Tostomy a1 nam Tefe MaJseMbKO® MHEMOHHYECKOE NPABUJO: B CJIOBe
«n0HOP» ecThb GyKBa 3H (n), a B clloBe akuentop — Gyksa n3 (p).

H. — Cnacu6o, 310 HeckoJbKo o6Jerdyur npo6aemy.

Hepexod, npedcmasamrouuic co6oi Gapvep

JI.—Pa3 TH yXKe 3Haemls HpaBH KpHCTAIHYeCcKHX OOILecTB, CHOKOH-
CTBME KOTODHX HapyllaeTcs SKCTPaBaraHTHBIMH CEeMbAMH [OHODOB M aklen-
TOPOB, PacCMOTPUM Temlepb, YTO AacT obbequHeHHe MOJYNPOBOAHHKA THNA N
¢ noJdynpcBonHUKOoM THna p. [lpencrasb ce6e, 4TO, B3SIB UMCTHIl KPHCTaMI
repMaHHsa, 1 ORHY IOJOBHHY €ro <«OTPaBUJ», BBeAS aTOMLI-IOHODHI (HANpH-
Mep, aTOMBl MblUbSKAa), & B APYIYIO [OJOBHHY BBeJ aTOMBI-aKIeNnTOpH (MH-
nusd, ecad Xouelib), 30Ha pa3sTpaHWdeHHs MeXAY pasHLIMM THOAMH NOAYIPO-
BOLHHKOB HOCHT HasBaHMe p-n mepexopa. Ero ronmmuHa mopsfka 0,3 mk,
HO TaKas HHUTOXHAs NPOTAXKEHHOCTb 30Hsl p-n IepeXona He MemraeT €i
UrpaTh KOMOCCAJIBHYIO POJb.

H.— % ue Buxy B 3ToM nepexoxe Huuero ocobensoro. B xaxmoin
MOJIOBHHE Haulero KPHCTaJna 3JEKTPOHbl GYAYT NPOJAOMKATL CBOM KODOTKHE
IIPOTYJIKH, COBEDUIEHHO He BeAasi, YTO NPOMCXOAHT B €ro BTOPOH MOJOBHHE,

JI. — Ounbaembes, Apyr Moit. OOGBIYHBIH TemWIOBOH TOK B 3TOM ciyuae
GyneT CONpOBOK/[aTbcA APYyrum ssjenveM. OTpUnaTesibHO HOHU3UPOBAHHBIE
npuMecHBie aTOMH 06JacTH p OTTOJIKHYT OT Nepexoja cBOGOAHBIE 3AEKTPOHM
8 obJacTy 7.

H. —TlpaBna, a 7 1 He mogyMan 06 3TOM B3aHMHOM OTTaJKUBAHUH OXHO-
UMeHHBX 3apajoB.. Ho B sToM ciyvae moJOXHTENbHO HOHH3HPOBAHHbBIE ATO-
Mbl OGJIaCTH 71 JOJKHH OTTOJIKHYTh OT [epexojfa [blpKH B 00JaCTH p.

JI. — IlpaBuabHO, 3TH ABIPKH (KOTODBIE MOMXKHO pacCMaTpHBAaTh KaK 3Je-
MeHTapHHE NOJOXHTEJbUBIE 32pAJH) OTTAJKHBAIOTCA. B HeHCTBHTEABHOCTH
¥e NOJOKHTEeAbHBle HOMB O6JAaCTH 7 OPHTATHBAIOT 3/AEKTPOHHL 06/aCTH p K
nepexofy, B pe3y/bTarte 4ero MMEIONIHECS TaM JBIPKM 3anoaHsiotcs. BruipBau-
HblE TAKHM 06pasoM 3J/1eKTPOHEI OCTaBJAIOT /[BIPKHM HAa YAaJeHHBIX OT HOepe-
xona aromax. Ho Bce mpoucxoAuT TakK, Kak eciad OW ALIDKH o6GNacTH p ywjiu
ot p-n nepexoxa (puc. i4).

H. — 3uaunrt, B mpujieraomeM K HepexOAy NPOCTPaHCTBE OGJA2CTH p Bee
aTOMbI-aKUEenTopsl Gy/AyT 3aNOJHEHH, T. €. HOHH3UPOBaHHI OTpHuare/bho. Tou-
HO TaK Xe B O6NacTH n Bce aTOME-ROHOPH BGJHM3H mnepexona MNOTepAoT no
3J€KTPOHY, UTO CjJefaer HX NOJIOXKHTeNbHBIMH HOHAMH. B TO ke Bpems cBo-
6o/iHble HOCHTE/NH 3JIeKTDHUECKHX 3apA/loB (3/EKTPOHBI U ABIPKH) B 06J4acTH
p-n nepexofa OTCYTCTBYIOT, TaKk Kak 3apsiXbl HMOHOB npHMeceil OTTOJKHYAH HX
oTciofla K KpaaM Kpucramia. Bce 310 oueHb MIOGONBITHO: Hall Mepexon npe-
BpalllaeTcss B CBOero poja Gapbep MexAy ABYMA o06JacTAMH, H3 KOTOPHIX
OHA C OTPHHATENbHHIM, A APYyIas C MNOJOKHTEJAbHHM NOTEHLUAIOM,
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JI. — [la, TH O4eHb XOpOUIO pacCyjJ: Nepexox HpefcTasisder coboit Ha-
CTOAIMA NoTeHuUHaAbHHE Gapbep. B srom ronuailueM choe noJay-
NPOBOJAHHKA IMOTEHLHAJ] HOHMU3HPOBAHHHIX ATOMOB DE3KO NEPEXOJHT OT IOJIO-
KUTENBHOTO 3HaueHus (B o6sacTu n— He 326yib 3TOro!) K OTpHLATEJBHOMY
(8 obnacrn p). Ho B o6meil CHOXKHOCTH KPHCTalJ OCTA€TCA HEATPAJIBHBIM,

© Jnexmpon

@ foipra

: Puc. 14. Tlepexox p-n. IOmpxku 06-
JaCTH p OTTAJAKHBAIOTCA OT Mepexoina,
OCTaBARA BO3JAE HErO OTpHLATe]bHbie
noHbl akientopHod mnpumecH. Touno
Tax xe cBo6oAHbE 3ACKTPOHH 06aacTH 12

@ Uonusuposarmsii Gongp

AHonuzuposannsii anysmmop

OTTANKHBAKTCA OT Mepexona, oCcTapaaa
BO3Je HEro NOADXKIHTeAbHBIe HOHB JOHOD-

5 a0 :
0,8, 00O LA A0 000 1ol L o ot i
@ e @@@@ AA A ea 3HadeHUq, TaK KakK OHH HCHOJleyIOTCﬁ Ha
o @ AT ASO ee CReIYHOUHX DPHCYHKAX.
R RA VYT P
e e ve Ppl AT A 080
n ’

TAK KaK B LEJOM TOJI0XKUTeJbHEE H OTPHUATeNbHEIE 32pA/ibl YPaBHOBEUIHBAKOT
apyr-apyra. Cosaas B MOJYnpOBOAHHKe OGJaCTH THIA p H THHA 7, MBI 1Ipo-
cTO BHI3BAJSHU TEpeMelneHue NOJBHKHBIX 3apAfoB B 06a KoHma Kaxaol obaa-
cTH, TOrjJa Kak B OTCYTCTBHE p-n Iepex0/la 3aps/bl pacrnpeledsdloTcs DaBHO-
MEpHO N0 BCeMY KpHCTaJmy.

H. — Bce 370 npejicrasiseTcs MHe COBEepHIEHHO fCHHM, HO Kakad HaM
noJib3a OT 3TOTO Iepexo/fa ¢ ero NOTeHUHaJbHBIM 6apeepom?

JI.-— Tu cpasy xe ee oGHapyXuiub, €C/lH HADWIOKHIIbL K p-n HeEpexony
Hanpskende,

DIERMPOHBL U OBIPEY HA NPOYAEE

H.-- §l wmpeanosarai, 4TO MBI TOMYYHM TOK, o6pasyeMblii CBOGOJHEIMH
3JeKTpOHaMu o6gacTd n W JBIpKaMu 0o6JacTH p, HpHYEM OJHH IBHXKYTCH B
OfIHY, a /pyrue — B OGPATHYIO CTOPOHY.

JI. -— CxaszaHuoe T0GO#1 MO:KeT OBITh APaBWIBLHO, HO TH! CJAHIIKOM CcCIe-
mHiwb. CHayaja HeOOXOXMMO PACCMOTPETh MOPO3Hb, YTO TPOHCXOAHUT B HalIeM
MONYNpPOBOJAHHKE C p-fI HEPEXOAOM NpDH OAHOH H ADYroil NOJAPHOCTH NpHIO-
JEHHOro HampsKenusi. [TepBOHAUJIBHO AONYCTHM, YTO NOJOXKHTEABHEIR [OJIOC
HCTOYHHKA HAnpAXKEeBUs coelHHeH C OGJIACTBIO p, a OTPULATENBHBIH MOJIOC —
¢ o6nactbio n (puc. 15). .

)
] 0*0
PP Rl
-0 - Puc. 15. TIpoxoxaeHHe TOKa 4Yepes p-n me-
o -0 pexon. Ha pacynke 0003sHaueHs TOABKO HO-
-0 -~ O CHUTeAH 3aPAJ0B: 3/1eKTPOHH (IOMEUEHH! 3Ha-
~0 -0 KOM MUHYC) M IBIDKH (NOMEYEeHbl 3HAKOM
- nac), a 10HOPH 06MaCTH 7 H aKuentropsl
P P
P obaacTu p xas 6oApLIed SCHOCTH ORYUIeHB
L+
I
[ - .

H. — Xopowo. B obaactu n cBOGoJHLIe 3JEKTPOHE [MOJYNPOBOIHHKA Gy-
AYT OTTaJKHBaTbCsi B CTOPOHY Iepexofia 3JeKTPOHAMH, HOCTYNAIOIIHMH H3
HCTOUHHMKA HanpsKeHHua. OHM HepeceKyT Nepexol M TNPHMYTCA 3aNnoJdHATh
NBIDKH, KOTOphHE NOJOXHUTEJbHBIH MOTEHUHaJ HCTOYMHKA NOJOrHaja X 3TOMY
nepexoay.

JI. — Uro6ut Ouith Gosiee TOYHHIMH, CKameM, UTO IOJIOKHTEJIbHBIH INIOJIOC
HCTOUHHUKZ Gy/eT NPUTATHBATL K ce6e 3JeKTPOH KaXiwlfl pas, korga apyro
3JeKTPOH Npecjo/fieeT Mepexoj, NepenpeIrHYB H3 o6aactu n B 006.aCTh p.
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3JIeKTPOH, NPUTAHYTHIH HCTOYHHKOM, cO3AaeT IHIPKY, KoTopas GydeTr 3amoJ-
HeHa 3JEKTPOHOM, PACNOJIOXKEHHBIM GJHKe K Iepexoiy, Ha MecTe 3TOro 5.eK-
TPOHa BO3SHHKHeT JBIDKa H T. A., AbIPKa Gy/ler nepeMellaTbcs B CTOPOHY me-
pexojla, moKa oHa He GyAeT 3amosNHeHa TaM HOBEIM 3/JeKTPOHOM, NpHIIe[IHA
u3 obsactu n,

H. — CnepoBatensno, g 6l aGCOMIOTHO npaB, KOTAA CKasal, YTOo BO3HH-
KaeT TOK, 00pasyeMElfl 3JeKTPOHAMH H ABIPKaMH, IepeMellaioiuMHuCa B IIPO-
THBOTIOJIOXKHEIX HANpaBJeHHUAX.

JI. — [la, 310 nNpaBUIBHO, KOrNa NPHUKJAAAHIBAIOT, KaK Mol 3To cefiuac
crenany, HanpsoKeHHe B NP AMOM HanpaBJeHuH, T. € NPHCOCAHMHAIOT MOJO-
KUTEABHHH [ONOC HCTOYHMKA K O06JacTH p, a OTPHUATEJBHBIH MNOJIOC — K
obnactu n. Ho ecnu NpuUoOXuTh HanpsiKeHIle B 06 paTHOM HalnpaBJeHHH,
TO pesyabrar 6yneT HHEIM (puc, 16),
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Hanprmerue, 6

Puc, 16. ITpunaras x p-n nepeXxoay obparuoe Prc. 17. 3asucuMmocts obparTHOro
HaMpPAXKEHHE, Mbl JHIIb OTTATHBAEM JJAEKTPOHHM  ToKa 4Uepes p-n Nepexos OT npuio-

¥ IWIDKM OT FPaHMIM pagiela IByX obJacTeil.  sKeHHOrO HampsaxeHss. Baummanume:
Taxum ofpasom ,MOTeHNHa’bHBIN Gapbep*, Bbl KpHBag HpHBEIEHA He B JHHEHHOM,
€OTa KOTOPOTO IOBMIIAETCH, NPENSTCTBYET Mpo- a B JAcrapudMuuecKoM MacumTabe.

XOMICHHK TokKa.

H. —Tlouemy Xe? DiexTpoHBH OTPHIATENBHOrO MNOJIOCA HCTOYHHKA [pH-
TAHYT ALIpKH o6gacTm p GaMxKe K KOHLY KpHCTaM/Ia NOJYNPOBOLHHKA. A K
ApYroMy KOHLY KpHCTaslla IOJOXKHTEJbHBIH NOTEHUHAJ HCTOYHHKA NpUTAHET
cBoGofHbie 3neKTPOHE. BoT HeoxupanHocThl.. BeAb OpH 3TOM HH 3JEKTPOHBHI,
HH IbipKH He OyayT nepecekaTth Nepexof, a MOTEHUHAJbHHH Gapbep TOJLKO
yBeJUYHUTCH, 3HAUYUT, HUKAKOTO TOKa MEL He TOayduM!

JI. — He a 3actaBaan te6a rosopurb 53710. TH caM BuAEd, YTO TOK MOXKET
YCTAHOBHTBCA TOJBKO HpH NDUNOMKEHHH NPAMOr0 HANPAXKEHUHA, KOTAa mnoJio-
JKUTEJBHBIA NOJAI0C coefuHsiercd C o6GJacTbi0 p, a OTpHUATedbHHIH ¢ o6aa-
creio n, Ho ecam 7wl moMeHflewb HOJISIPHOCTB, TO TOKA He GyaeT uau xe 6y-
HAeT TOJBKO 4pe3BhiMaiiHo Masuii o6paTHE U TOK (puc 17).

H. — [laxe ecnu NPUJIOKUTL BBICOKOE HanpsiKeHue?

JI. — Jlaxxe u B 370M CiAy4ae, HO [0 U3BECTHOro npejesa. ECau TH mpe-
BEICHHIb 3TOT INpejeN, TO NOTeHUHAaNbHHH Gapbep 6Gyner npopBaH U 3J/€K-
TPOHBl YCTPEMATCS BHepef JaBHHOH: TOK MTHOBEHHO craHer G6oJbuiuM. 3to
ABJEHHE aHAJOTHYHO 3JEKTPHYecKOMy Npo6oI0 uU30MALUMH, U HanpsiKeHHe, HpH
KOTOPOM OHO NPOHCXOJHUT, Ha3HBAlOT NPOGUBHHM HanpaXKeHUEM
p-n nepexoia. JTO fABJeHHe B HEKOTODHIX CJAydYasX NpHMeHAeTcs B 3JeKTDO-
HUKe, HO MBI He Oylem npuGeraTh K ero momoutd. M xas Hac mepexog ocra-
HieTC NPOBOJHUKOM B nPAMOM HAaNpaBJeHHU H INPAKTHYECKH H30JATOPOM B
o6paTHOM HalpaBjieHHH.

OGazameavHoe 00HOCMOPOHHEe 061IHCEHUE

H.— Ho rTorpa mepexoj, npoBOAAIHE TOJBKO B OZHOM HAalpPaBJEHHH,
npeacTaBaser co60il HACTOAIMMNA BHIIPAMHUTE/b?

JI. — la, TeICAUY pas nma, goporofi Hesmafixun. Ecaum TH npHaoXuuin
K HeMy mnepeMeHHOe HanpsKeHHe, TO TOK mnoiHjper BO BpeMs ONHOr0 noJy-
nmepuoia, KOrna HanpsiKeHHe OKaxKeTcsl NDSIMEIM, HO He NOHIeT BO BpeMs
JApyroro noaynepuoga npH ofpaTHOH noaspHOCTH Hanpamenus (puc. 18).
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Pac 18, Juol ¢ p-n MePexoaoM MOMET CHYXKHTD Bbl-

npAMHTEAEM, TaK Me KaK H BaKyyYMHBIM IHOL, HO B OT-

AMUHE OT MNocieiHero OH He TpebyeT HanpaweHHS

uakana! Ha HaieM pucysxe MOKasaH OAHOUOIYINEDPHOL-
HBI{l BBIIPAMHTENB,

H. - Kak gepes mo6oit guoa?
JI. — CoBepuredno Bepno. M uMenno mno sToft npuuyuMHe p-n1 NEPEXon Ha-
3LIBAIOT NOJYHPOBOJLHHKOBHM jguHOoAOM (puc. 19).
ApYTofl AHOR, OH MOXET CAYXKHTb [erekTopoM (pHc. 20). OH mpekpacHo B~
noJusier YHKUMH [eTeKTOpa, a Ha OdYeHb BEICOKHX 4HacTOTaX — Jaxe Jyulie,
yeM BAKyyMHHE XHOJEHL

Puc, 19.

YcaoBuce obosnaue-

an|

ALemenrmupyemoe

Kak u Jo6o#

Aanprmenve " —-——e:f/anpﬁ»(OHue

N geicoKpit
r | |n qacmamess T [1:‘

HUIKOU
qacmomea’

Puc. 20, IHOA ¢ p-n MepexoXOM HCOOJb3YETCH B Ka-

HHE NMOJAVIPOBOXHHKOBOIO IHoxa 4ecTBe  XeTexTopa. lleTeKTHpOBaHHOE HanpsKeHHne

BHIGPaHO C y4eToM YCJOBHOI O
HAaNpaBJeHHsA TOKd OT IMOJOXH-

TebHOTO MOAI0Ca K OTpHLaTe b poM C.
EOMY, KOTOPOE, OIMAKO, HE COOT=
BETCTBYET MCTHHHOMY Hanpas-
JNEHHIO ABHIKEHUS JEKTPOHOB. ..

BbiNEJSeTCA Ha CONPOTHBJAEHHH R, NpHYeM BBICOKO-
4acTOTHaqg NyJApCaumusl CrAaXKHBacTCs KOHIEHCATO-

H.— A MOXHO JIH TakKe HCHOJb30BATh NEpeXOABl B KAaUECTBE BHIMPSAMH-
Tejel OTHOCHTENbHO GOJBHIMX TOKOB, HampHMep BMeCTO KeHOTDOHOB, BHIMPAM-
JAA0IHX AHOLHOE HanpsiKeHue?

JI. — D10 wmpoko pacnpoctpaHeHo. KpeMHueBHle, KYHDOKCHEE HJIM ceJe-
HOBHIE BHIIDSIMHTEIH C YCHeXOM 3aMeHsIOT BaKyyMHhle BEHTHJH, NpHYeM OG-
JafaloT emle d PAAOM HPEUMYINeCTB: OHM NpOuHee, SKOHOMHUHEe, 4 HX CPOK
cayx0bl 3HAaYUTEJbHO GOJbUIE.

H.— Ecan sto rak, 1o a 6es xone6anuit npososraawy: «Ila sapascrByior
NOJMYNPOBOAHHKHU !
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Pazobpas 6 nocaedueii becede csoiictsa nepexodos, nawu dsa Opyea npu-
CTYnaT 30ect K u3yHeHuto TPAH3UCTOPA, y KOTOPO2O Npu NepsoM e 3HAKOMCTBe
06Hapyxcusaiorca eaybokoe cx00CcT80 U He menee 2aybOkOe pasauiue ¢ 3MeKTPOH-
nott aamnod. JIo6osnatxun u HesHalikun pasbuparoT cywnocTs npoyecca ycurenusn
TPAH3UCTOPA U OenqioT UHTepecHble Habai00enus OTHOCUTEABHO BX00H020 U 86ix00-
HO20 CONPOTUBACHUL TPAHIUCTOPA.

Codepmanue: Tpansauctoper crpykryp p-n-p u n-p-n. Tok noxoa.
Tox 6azel. Tpansuctopusii sgdext. Ycuaenue Ttoka. AHaroeus aamna — rpan-
suctop. Bxoduoe u e6ixodHOe conporugaenus. Ycunenue nanpascenun. Iuranue
Tpau3ucTopa.
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L Jlo0osnafixun. — 3xpascTByi, Hesuaitknu! TToueMy TH onosnas u 1o-
I yeMy y Te6s TaKoil pasbapeHHH BUL?

Hesnalikun. — Ectb OTuero.. 3uaems JH TH, UTO Ha Bauly yAHLY HeNb3s
Gosblle mMpoexaTb Ha aBTOMoGuJje?

JI. —Ha nefi ogHOCTODOHHEE ABHIKEHHME, HO MOCTATOMMO BHEXAaTh Ha Hee
B pa3peHIeHHOM HanpaBJeHuH, YTOGHI...

H. — Her Goabuie paspeurensoro wanpasieHHsi! 3TH peryJupoBIMHKH, KO-
TOpbI€, HECOMHEHHO, CUHTAIOT Ce6s1 GONbUINMH OCTPSAKAMH, NOBECHIM M Ha JpY-
roM KoHIe 3HaK «Bwesp sampemen», Tak uTo Temepb BBe3Z Ha Bauly yJIHIY
3aKPHT ¢ 06eHX CTOPOH.

JI. — Hy, 370, Moxer 6mTh, MpoCTO WIYTKA ONHOTO U3 Tex, KOMY Hajgoesa .
WyM aBTOMOGHZeN... B Tenepb Mbl B THIUHHe CMOMEM HAKOHEl pPacCMOTPETh
OPUHIUN PAGOTH TpaH3UCTOpaA.

H.— 4 ropio or Hetepmenua ysHaTh, KaK YCTPOEGHO 3TO «TpexJanoe co-
3naHue>,

JI.—Hy, B 97T0M HeT Hmuero ciomuoro. TPaH3WCTOp COCTOMT M3 IBYX
NPOTUBONOJOXKHO HaNpaBJeHHHX p-ni nepexofos. MoxHO, HanpuMep, o6beLH-
HATE [Ba p-n Nepexoja TaKUM 0o6pasoM, 4To WX 06jacTb p oKaxercss o6uieil;
B pesyJbTaTe NMOJYYHM TPaH3UCTOP CTPYKTYPH! n-p-n (puc. 21},

H.— f nymai, 4To TOYHO Tak Ke OT OGbefHHEeHUS 06JacTH 7 HBYyX p-n
NepPeXo/l0B Mbl MOJIyYHM TPaH3HCTOP CTPYKTYPH p-ni-p. -

5y JI. — EcrectBenno. §I 106aBimo, 4t0 ofHAa 3 BHemHHX o6gactell Ha3H-
S 2y, BaeTcss SMUTTEPOM, a8 APyrags —KOJJAEKTODOM, CpellHsis e O6JACTb,
[ /] Koropas JoJxHa ObITh OdYeHb TOHKOH (u s mpowly Te6s o6paTuTh Ha 3To
/" ychoBHe ocoGoe BUHManue), nasnisaercsa 6 a 3 o ii.
Q H.— Onuum cjoBoM, TpaHsucTop npelcTasiser co6ofi cBOeO6pasHbIi 6y-
Tep6poa U3 ABYX TOJCTHX KYCKOB X/e6a, Mex/y KOTOPEIMH NOJIOMKEH TOHEeHb-

KUH KyCOUeK BETUHHK!

*
@ JI. — [a, ecau xouems.

H. — Ho nossosb MHe ckasaTs, uro TBOf 6yTep6ponm Tak Ke HeCberobeH,
Kak HeHOCTynHa AN MaliuH Bawia yjnuua,

- n ¥/ n — = r n P T_

%

amuinmep  baza Honnenmop Imummep basa Ronnexmop

Puc. 21, lBa 0CHOBHWIX BHA3 TPAUIHCTOPOB: 7-p-n U pen-p.

v
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Henponuyaenvtit 6ymeplpod

JI. — Ha uro TH HaMekaellb, yBasKaeMulif apyr?
H. — Ouenb HOpOCTO: ABa HANpaBACHHHX B NPOTHBONOJOMNKHBIE CTOPOHB
Nepexoja 3aKPHBAOT NYTh TOKY B OGOMX HanpaBjeHHAX TOYHO TaK e, Kak
H B3 3HAaKa «Bbe3j 3anpellieH» JHMIAIOT BO3MOXKHOCTH BHIEXaThb Ha Bauly
yauny, ¢ Kakofi Gl CTODOHB! THl HM HBITAJICH 3TO C/leJ1aTh.

JI. — TBou paccys/eHHs He JHUIEHH! JOruki. B 3ak/JoueHHe TH, MOXKET
6uiTh, 3aN0JO3PUUIL MEHS B aBTOPCTBE 3TOH TAYNOH IMYTKH, KOTOPYIO A KO-
6Bl chesdad C efMHCTBEHHOH Ledbld o6jeruuth Tebe mMOHUMAaHHE NPHHIMNA pa-
GoTHl TpaHsHcropa?. Jleno 3aK/MOuaerca B TOM, YTO €C/IM NPUK/IaJBBATh Ha-
UpAXKeHWe K TDPAH3HCTOPY MeMAy SMHITEPOM M KOJJIEKTOPOM, TO npH a6oi
NOJAPAOCTH OJHH M3 TEPeXOXOB OKa:XKeTca B NPAMOM, a APYroit B 0GpaTHOM
HAnpaBJeHHH M GyjeT NpenaTCTBOBATh NPOXOXKAEHWIO TOKa (puc. 22).

Imummep 6aia Kannermop
© @ [+ @ 00

e @@) AA(}AA @ & @@ Puc. 22. [Torenuuabusie 6apse-
©e SlA” 8A e © PH, BOZHHKAIOWME B TPaH3H-
© ® ADA L@ ) cTope, 3AEKTPOHH, AMPKH, 11010~
e © N Al @ 006 AUTeIbHHE HOHb (I0HODH) H OT-

€] ® PITOA @ 4 &) puuaTeJbHbie HOHM  (aKuem-
© o "eloal e Q0 TopH).
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H. — Hanpumep, eciu K TPas3HCTODPY 7-p-fi MH TNPUJOKUM HATPAKEHHE
Tak, 4ToObf cjeBa GHIJ OTPHUATENBHBI, 4 CHpaBa NOJNOXKHTENBHBI HOJIOC, TO
nepsblil mepexod (n-p) cBOGOAHO NPONYCTHT 3JEKTPOHH cJeBa mnanpaso. Ho
BTOpOil Tepexof (p-n) pemHTenbuo 3axpoer UM jgopory. OfHako He Hakijgercs pAS
1M, TeM He MeHee, HeCKOJbKHX HIYCTDPBLIX 3J€KTPOHOB, KOTODBIM, HeCMOTps Ha
BCe, YAACTCA NHPKYJHPOBATDL B LENU?

JI.— 1a, Takne 3aeKTPOHH Bcerxa umerorca. Onu nposioxar cebe 10-
pory 6Jaronaps TenjJoBOMY BO3JEHCTBHIO, KOTOPOE NOMOMKET UM NpeojoJerh
p-n nepexoa. DTH UHPKYJHPYIOLIHE 3J€KTPOHbI 06Pa3yiOT TO, 4TO HA3LIBAETCH
HayaJdbHBM TOKOM MIHTOKOM HachumeHHAL

H.— Uem B3BaHo mnocsiexHee HasBanue? Moxer O6HTb, 5TOT TOK Tak
BEJMHK?

JI. — Hanporus, oH upe3BHuajino Maj. Ho OH DpakTHUYECKH He 3aBHCHT
OT BEJMUYHMHH NPUJIOKEHHOrO Hampsxenus. [JOBhcb HANpSXKEHHE, a4 TOK OCTa-
HeTCA NOYTH TaKuM ke. [Iox «HaCHIIeHUEeM» B JAHHOM CJjydyae NOHHMAIOT, a—
4TO BCe CBOGO/HBIE 3JEKTPOHH, CHOCOGHBle NpH XaHHON TeMmeparype npe-
0J0J€Th NOTEHUHANLHBI Gapbep, y9acTBYIOT B 0GDa30BAHUU TOKA.

H.— A ecan temmepaTypa NOBHCHTCA...

JI. — ..BeJlMyMHA TOKA HAaCHIIEHHS TaKKe Bo3pacTeT. BnpoueM, Moxer
CANYUUTBCH, YTO UDH BEICOKOM HanpsXKeHHM BHZeJseMass 3THM TOKOM MOII-
HOCTL BHI3OBET JONOJHHTENLHOE HarpeBaHHe NepPexojg0B, KOTOpOe NOBJeYeT
3a co6o#t ganbHelfilee yseJnyeHHe TOKa...

H.— ..uto B cBOW Ouepefb HOBHICHT TEMIEPATypy NEPEXONOB H T. 1.

JI.— Ta. B 31oM ciyuae roBOPAT O HACTYMEHHH TeILIOBOH HeCTaGHJb-
HOCTH, KOTOpAas MOXKET HPHBECTH K Pa3PyUIEHHIO TPAH3HCTOPA (TaK Ha3bBae-
MOMYy TenJao0BoMy mnpo6omw). [losromy npu noBEleHHOH TeMmepatype
He CJaelyeT OpWIaraTh K TPAH3HCTOPY upe3MepHHX Hampaxenuil. Cregyer
Takxe 3a60oTuTbes 06 OTBOJe TenJa.

H.—§l ofemaino rtefe ycTAaHOBHTHL BEHTHJATODH B Moell anmapatype Ha
TpaHsucTOpax... OAuaKo TOKa fi He BHXKY [OJB3bI OT 3THX HOJAYNPOBOXHHKO-
BBIX 6YTep6pog0B.

B ocroee sceeo ... 6asa

JI. — 310 nOTOMy, YTO TH NMOK2 He 06pajca g0 BETUHHH... A XOuy CcKa-
3aTh — /10 TOHKO# cpejxefi 06.JacTH, Haxoafmefica Mexay o6ouMu mOepexo-
AaMu, KOTOPyl0 Mbl Haspaau 6asoil. [IpHAOXKMUM Temeph B NPAMOM HampaBsJe-
HuH HeGonblloe Hanps:KeHHe MexAy 3MUTTEPOM u Gasoil (puc. 23).

! B stoM wMecre Jli0603HallkKHH NOMYCKaeT HeTouHocts, TOK HaChbieHHS, O KOTOPOM
HAET Pedydb HHKe, MPOXOMHT NpH NPHIOKEHHH OOPATHOTO HanpsKeHHd TOJBKO K OLHOMY
P-n nepexony, T. e MEeXAY cPefHHM BHIBOJAOM TpaH3HCcTOpa (6asof) H OmuHM H3 Kpad-
uux [pum ped,
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H.— Tu xouewlb ckasaTh, YTO eCIH MH BO3bMEM TPaH3UCTOP CTPYKTYpHI
n-p-n, TO €ro SMHTTED Halo CALJaTh OTPHUATEJRHHIM IO OTHOLIeHHIO K Gase?

JI. — CosepuienHo BepHo. YUTO, 10 TBOEMY MHEHHIO, NPOU3OHZET B 3TOM
cayuae?

H. — Huuero oco6ennoro. Hanpaixenue npHIoxeHo B NPSIMOM HanpasJe-
HHH — 3HAYUT, Yepe3 Iepexoj MeXAY 3MHTTepoM H 6as3ofi nmofijger TOK, BOT H
BCe.

JI. — Her, naneko ne Bce. Tok BHecer B 6a3y (o6aacTe p) cBoGOAHEIE
3JEXTPOHEI M3 SMUTTEPA, KOTOPHUi COCTOMT H3 NOJAYNPOBOAHMKA THna 7. A Tax

Iwummep  basa  Konnermop

Puc. 23. Co3xaBas MOTOK 3aeK-

TPOHOB K3 9MHTTepa B 0asy,

UCTOUHHK Hampskents Eg_, OT-

KPHBaeT HM ZOPOry Yepe3 KOI-
eKTOop.

Kax 6asa TOHKaf, TO JHIb HEGOJBUIOrO KOJIHUECTBA ITHX 3JEKTPOHOB XBATHT
JUIsl 3anoJiHeHdsi ABIPOK, HaXoasimuxcst B o6nactu p. Ilpu stom B coorser-
CTBMM C MeXaHH3MOM, KOTODHII Mbl PacCMOTpDEJH B INpPOLLIbIE a3, yepes Bhl-
80X 6asel GyAeT BHIXOAHTb HeGoabuioil Tok Gaswl [¢. Boapwnucerso xe mpo-
HUKWIHX B 6a3y 3JeKTPOHOB INpPOJOJKHT CBOe ABHKEHHe U IPOHHKHET B KOJ-
JIeKTOp, OTKyZXa OHH OyAyT Wu3BJeueHB Kyaa GoJee BLICOKUM NOTEHLHAIOM
HCTOYHHKA HanpsxeHHUs Ex-,. ChefoBaTe/bHO, OHH MPEOROJCIOT NOTEHLHAJb-
HEl Gaphep BTOPOro mnepexona H, mpoOifis yepe3 KOMIEKTOP H UCTOUHHK Ex-,,
BEDHYTCHA K 3MHUTTEDY.

H. — Yausurensno! Ecau g npaBusibHO NOHSJ, TO AOCTATOUHO HADHJIONKHTH
He6oJbIIOe HanpsiXKeHHe Mexay 6asof m 3MHTTEpOM, 4YTOOH OTKPHTL 3J€K-
TPpOHaM NyTb yepe3 BTOPOH Mepexox 6Gasa — KOJIEKTOP, KOTOPHH B OGBIYHEIX
YCACBUAX CTOUT Iepel HHM B 0GPATHOM HampaBieHHH.

Jl. — [1a, Hesnalixus. ViMenHo B OTKpBHIBAHHH 3anepToro oGpaTHEIM Ha-
OpsiZKeHHeM BTOPOTO IIepexOofa 3aKJIoUaercss TPAaH3MCTOpPHHA sddexT

H.— 4 aymalo, 910 neno craHer AJsi MeHs sCHee, eCJdH TH Ha30OBeUlb
MHe NOPANOK BeNHYHH HCIOJAb3yeMHX HanpsikeHHH W TOKOB.

Murpoannepvt 6a3vt 4 MHULIUANREPLL KO-
AEEMOPA

JI. — Mexpy 6as3oit u 3MuTTEpOM OGHIUHEIX MAJIOMOIIHBLIX TPAH3HCTOPOB
NpUKJafuBaloT HanpsxeHue mopsanka 0,2 s. Ilpn 3toM B uemu 6asbl mpoxo-
AUT TOK B HECKOJBKO [AecsiTKOB MuKpoamnep, HamnpsxeHue e, npuUKIagH-
BaeMoe MeXAy KOJMIEKTODOM M 3MHTTEpPOM, MoOxer cocramisath 5—I10 8 &
Goabuwe. Tox konsekropa Geizaer ot 0,5 ma 10 HECKOJNbKHX MH/AAHAMIED.

H. — OanuM c10BOM, 3MUTTED BOpBICKHBaeT B 6asy HEKOTOpOe KoJHue-
CTBO 5JeKTpPOHOB, HeGonbllasg YacTb KOTOPHIX Cpa3y e BO3Bpauaercs X
3MHITEpY Yepes MCTOUHMK HanpsaxeHus Eg—, (3T0 Te 3/eKTPOHLL, KOTODHE BO
BpeMs CBOEro KOpPOTKOro npobera mo 6ase HMEJH HecyacTbe HOBCTDEUAThCH
¢ AbBIpKaMu), Ho Gousbliasg 4YacTh 3JEKTPOHOB MPOJOJXKAaeT CBOH MNYTh; OHHU
nepeceKaloT BTOpOH mepexo[, BXOAAT B KOJJIEKTOD H BO3BDAIMAlOTCS K 3MHT-
TEPy 4Yepe3 HCTOUHHK HanpsixeHus Ex_,. §1 y¥e norazajncs, uro yCHJIHTENb-
HOe [efiCTBMe TpAaH3HCTOpa 3aK/louaercs B TOM, YTO TOK KOJJIEKTOpa 3HauH-
TeJbHO 6oJbHIe TOKa Gasbl.

JI. — Thl HeCKO/IbKO CHeUIMIllb, HO TH He oluHGaewibcsA. YCHIEHHe 3aKJIo-
yaeTcss B TOM, YTO TOK KOJIJIEKTODA 32BHCHT B OCHOBHOM OT TOKa 6a3n u
MeHfieTCS NPOMOPUHOHAJBHO H3MEHEHMsiM mnocnefHero. Booflie ToK KoJ/IeK-
TOpa B HECKOJAbKO JecsATKoB pa3 Gosabuie Toka Gaswl. Bor, manpuMep, kpusas,
(0Ka3hBAaOIasA, KaKk H3MeHAeTCAd TOK KOJJIEKTOpa B 3aBHCHMOCTH OT TOKa
6a3bl [y OQHOro H3 TpaHaHcropos (puc. 24). Byns suumarenen, Heanafikun!
Tok Gasel BHpaxKeH 3xecb B MHKDOaMIep ax, a TOKKOJNeKTopa — B MHJI-
aunamnepax. [IposiBuB [ocrarounylo HaG6MI0LaTeNbHOCTb, TH 3aMeTHUIb, YTO
TOK KOJIJAEKTOPA 33 BEIYETOM HAYaJbHOFO TOKA, CYLIECTBYIOILEIO B OTCYTCTBHE
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TOKa 6asH, Bclony B 50 pas Goabuie Toxa Gasel. B 3TOM ciiyyae roBopsT, uTo
ycHJAeHHEe 1O TOKY pasHo 50.

H. — A xak cHuMaeTcs Takas KpuBas?

JI. — Ouens npocto. MaMensis npu mnoMoumu noTeHuHOMeTpa HPHKAaJH-
BaeMoe Mexay 0a3oit H SMHTTEDOM Hanpsixenue {(pHc, 25), HaZ0 H3MeDATH
COOTBETCTBYIOIIHE [Pyl JAPYry 3HaueHHs TOKa Gasbl (MMKpOaMIepMeTpoM) H
TOKa KOJIIeKTOpa (MUNIMaMIepMeTPOM).

H. — Jli0603u1aiikul, y MeHs1 ecTb ojHa Hjesd. Bmecro Toro uTo6H KpyTHTBR
PYYKy NOTEHIHOMETpa H H3MEeHATh TeM CaMbiM HanpsKeHHe MeXAy SMHT-

TepoM H 06a3o#, gapaifl NPUIOKHM IO-

% CJA€R0BAaTENbHO C HUCTOYHHKOM IIOCTOSH-
) Horo Hanpsxenus Es_, kaKoi-uubynb
&0 CHIHAJ, HampuMep BEICOKOYaCTOTHOE
3 HAUPSAXKEHHEe H3 aHTEHHBI HJAM HH3KOUa-
38 CTOTHOE HaIpAXKeHue, noJyyaeMoe nocae
2
g
6~ '
2 Vs
§ Pre. 24, 3aBHCHMOCTD TOKA KOJAEK~
24 TOpa 1K (B MuIIMamMnepax) OTf TOKa
< A / Gasu Ig (B muxpoamuepax). Mexny
S2 / Toykamu A ¥ B Tok Oasb yeeaHds-
L paercs oT 50 xo 100 mka, T. €. Ha
o 50 mxa, nan 0,05 xa. Tok koanex-
H‘f‘/aﬂb";b’u moK TOpA M1y STHMH e TOUKAMH BO3-
o= pacraer or 3 10 55 ma, 1. . Ha
S0 100 150 200 2,5 ma. CaerxosarensHo, ’ycmxenne
Tok Bassi, mra 10 ToKy cocrasaset 2,5:0,05=50 pas.

fertektUpoBaHus (puc. 26). BrismBasg TakuM 06pasoM He6oJsiblIMe H3MeHEHHS
TOKa 6askl, Mbl NONYyYMM 3HAYHTEJbHHIE H3MeHEHHs TOKa KOJIEKTOpa.

Gnummep basn Koanekmop amummep  basa  Konresmop

n P 7 n P n
I 5
9 Y
En 3
HNemounur a-3 %
nepemenrozo X
HAMPRMEHUA ]
2
L —= ll"' .
5.5 ]
— + £/\""3
. il
Bl
Ex-g

Puc. 26. Mexay 6asoft u aMHTTepoM NpH-
JIOXKEHO NepeMeHHoe Hanpskenne, Cpasy xe
nosBASETCs NMepeMeHHas CoCcTaBAKIOMAs TOK

Puc. 25. CxeMma, npn nomou KoTopoit
MOXHG CHATH XapaKTePHCTHKY, H300pa-
KeHHY Ha puc, 24. TIpn xax oM nono-

N

MeHUM ABHMKa NOTEHUHOMETPAa R n3me- B LENH,
pAOTCH 3HAaueHHA Toxa Gasel H TOKa
KoaJaeKTopa.

Cxodemea u pasaunusn

JI. — bpaeo, Hesnaiikun! Kak To goayMancsa 10 Takoil Gaectaillefl Hpen?

H.— Bugumb 71, MHE B 3TOT MOMEHT NPEJCTABHJAChL AHAJOTHSI MEXKILY
TPaH3UCTOPOM H 3/JeKTPOHHOH JaMmmo#l. Bor, manpuMep, 6asa, Bein OHa yaH-
BUTE/BHO NOX0Xa Ha cerky. Tak e Kak M CeTKa, OHA pasMmemeHa MexAy
SMHUTTEPOM H KOJIEKTOpOM, 6yaTo MexX/[Ay KarogoM (OH Bejb TOXKE 3MHTTH-
pyer 3JEKTPOHbI) M aHogoM (a OH-To ux cobupaer). Y T1ak xe kak He6oJb-
HWIHe U3MEHEHHs NOTEHUMAaNa CeTKH BLI3LIBAIOT 3HAYHTE/bHLIE U3MEHEHHSA aHOX-
HOTO TOKa, 3/eCb Ciabble H3MeHEHHsA HaNpsAXKeHusa B LeNM 6asH CO3al0T
3HaYHTeJbHbIE H3MEHEHHS TOKa KoJjJaeKropa. ¥pal I mousn cyrs TpaHsucropal
PasBe 7 He OJUH U3 ACHOBHUILUEB?

%
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JI. —Tlo mpaBfie rosops, Tpuymd TBOH BecpMa ckpomen. I puckyio 06-
1aTh TBOH IOHOLIECKHH SHTY3HAa3M XOJOXHBIM yuiem: s [JOJMEH CKa3aTh, 4TO
aHaJIOTUS JaMIa—TPAH3UCTOP XOTb H O6JeryaerT HMOHUMAHHE HEKOTODLIX sBJle-
HUfl, HO HMeeT CBOM OTpaHHYEHUH, O KOTOPHX He CJefyeT 3abhBaTb.

H. — 51 He BHXy CYIleCTBEHNOH pa3HHILL.

JI. « [Ina nauana MMeeTCA ORHA, U BecbMa CYUECTBeHHAs™ HaJuuue TOKA
6asbl. BcnomHu, Kak 1pH HCOOAb3OBaHHHU JaMN MH THIATENLHO CTapaeMcs
NpeoTBPATHTL BO3HHKHOBEHHE CETOYHOTO TOKA. .

H. — llpapunbHo. MH 0f2eM Ha CeTKY OTPHILATENBHOE CMeIlleHHe,
yTO6H noMewaTh efl CTAHOBHTBCHA MOJIOKUTEIBHON NPH NMHKAX NOJOKUTENbHBIX
3HaueHuil CHrHajaa, 4YTO CAenajJo Ohl ee KOHKYPEHTKOH aHOoLa W OHa crana OH
3aXBaTHIBATH 3J1EKTPOHHL,

JI.— TlosToMy BxOjHO#I curHaj y JaMndl #pejpcrasager coGoH Hampsa-
JKeHHe, KOTOpQe NPAKTHUECKH He CO3[aeT HHKAKOro TOKa, a CJAej0BaTe/bHO,
3Jllech HET W pacxofa MoUiHocTH B TpaHszucTOpe Xe HanpsiKeHHe BXOZHOTO
CHTHajia BBISEIBAeT COOTBETCTBYIOIIMH TOK, a 3HAUAT, Haj0 TOBOPHUTL H O 3a-
TpaTe MOLIHOCTH.

H.— Hosxen au s cpenarh U3 3TOrO0 BBEIBOJ, YTO y TpPaH3HCTOpa HOpoMe-
KYTOK 3MHTTep—06asa HMeeT BXO/[HO€ CONPOTHBJEHAE H, BEDOATHO, MaJjoe?

JI. — Pasymeerca. Ero BemuudHa CcOCTaBJsfeT BCEr0 Kakux-HHGyab He-
CKOJIBKO COTEH OM, TOTAa KaK CONPOTHBJIEHHe MeXAY KaTo/0M U CeTKOH
BaKYYMHOi JIaMIbBl TMPAKTHUECKH GeCKOHeuHo GoJbluoe. ¥ MOIIHEIX XK€ TPaH-
3UCTOPOB 3TO CONPOTHBJIEHHE COCTABNAET HECKOJILKO OM HJM [ECHATKOB OM.
A BOT BHXO/HOE CONMPOTHUBJIEHHE TPaH3HCTOPA, HANPOTHB, AOBOJb-
HO BEICOKOE U MOWKET ROCTUraTh HECKOJbKHX JECATKOB THICAY OM. !

H. — fcuo. Beab k nepexoiy 3MHTTep—06a3a HanpsXeHHe NPHK/IALHIBAET-
Ca B UpAMOM HAanpaB/eHMH, UTO CHHIKAET COHPOTHBJEHHE, a K Hepexogy
6a3a — KOJMJIEKTOp — B O6PaTHOM HaupaBJEHWH, UTO HOJKHO CHeNaTh ero co-
npOTUBJEHHE BeCbMa BHICOKHM. JIIOGODBITHO, 4TO BHXOZHOE COUPOTHBJIEHHe
Yy TpaH3UCTOpA NOJydYaeTCs TOTO JKe I0PAJAKA, UTO Y 3JAEKTPOHHBIX JaMi.

JI. — Kak Buganiub, Hesnalixud, He ciepyer Ges ocoGolt HeoGXOUMOCTH
H He CcjefaB COOTBETCTBYIOI[HX O10BOpOK npHéerarb K adafoOrH{ jgaMma—
TPAH3UCTOP. A TAaK KAk MBI NPHCTYIHJH K OCHOBHOMY BOHPOCY — O BXOJHOM
H BHIXOJUOM CONPOTHBJEHMSX, ThHl JIETKO NMOHMellb, KaK NPOHCXOAHT B TPAH3U-
CTOpE YCHJeHHEe N0 HanpSmKeHHIO.

Ycuaenue no HaAnpANCEHUI 0

H.—$ npepnonaraio, yTo HeGOJAbLWIOE NEpPEMeHHOe Halps>KeHHe, NPHJIO-
WEHHOe MeXAy 6a30fi U SMHTTEPOM, ONpPelessieT, Kak Mul yxe TFOBODPHJHY,
u3MeHeHue Toka 6asH. . “u .

JI. — UM stu usMmeHenus O6yayT TeM Gosblle, yeM MeHblIe BXOJHOE COMNpO-
THBJEHHe (€CNH HCTOYHHK HAOpsXKeHHS caM HMeeT Majloe BHyTpeHHee CO-
npoTusaenne),

H.— 310 s mounMaio, Tak Kak B TrOJOBe Y MeHsl MOCTOSIHHO CH/HT 32KOH
Oma, 1o KOTOpOMYy ToK Gyier TeM GoJblie, yeM MeHbUIE COIPOTHBJIEHHE.

JI. — OxHaKo TOK KOJWIEKTOpa H3MeHsercsl NPONOPUHOHAMbHO TOKY O6asHl.
CnepoBaTenbHo, OH TOxe GyaeT mpeTeplneBaTbh 3HAauuTelbhble #aMeHeHus. Ho

7 NOCKOJIBKY BLIXOAHOE CONDOTHUBR/EHHE TPAH3UCTOPa BEJHKO, MH 6e3 oclnoxue-

HUH MOXKEM NpPOmyCKaTbh TOK KOJJEKTOpa uepes GOJBIIOE CONMPOTUBJIEHHE Ha-
TPY3KH...

! ConmpoTHBJEHUSA, O KOTODHIX roBopHT JIOO3HAHKHH, PAaCCUHTHRBATCA NyTeMm JgeJe-
HHA MaJAbIiX H3MeHeHHH Hanpmxemm Ha BHISHIBAE¢MBIE HVMH HU3MEHEeHHa TOKa.
CnemoBartesivio, BXoJHoe CONPOTHBAeHHE

AU
Tex™7arg

rie AU5— Majioe M3MEeHeHHe HanPsKeuus MeMAy SMHTTEpoM B 6asoft, a Alg—- Bosnmkaw-

ulee B pe3ysbTate 3TOMO H3IMEHCHHE ToKa 6a3bl
TOYHO TaK ke BHXOJHOEe CONPOTHBAECHHE

T
BHIX
aly

rae AU, — u3MeReHHe HANDSAKEHHs, NPHIOKEHHOTO MEKAY KOLIEKTOPOM H SMHTTEpOM, a
AJ, — COOTBETCTB) IOLiEE M3MEHEHHEe TOKA KOJJIEKTODA.
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H.— .Ha KOTOpDOM MEl BHLLEJHM 3HAYHUTENbHO YCH/JEHHHE NepeMeHHble
HanpsxKeHusd. EcaH UaMATb MHe He H3MeEHfET, y 3JEKTPOHHHEIX JaMn OTHOLIe-
HHe H3MeHeHHs aHOJHOTO TOKA K BHI3BABUIEMY €ro H3MEHEHHI0 HaNpsXKeHHs
Ha CeTKe HasblBaeTCs KpYTH3HOH. MoxHO /M B uapcTse TPaH3UCTOPOB NpH-
MEHATb 3TO Ke noHATHe? B 31OM ciayvyae KpyTH3HO# OHIO GH OTHOUIEHHE
H3MEHeHHS TOKa KOJLIeKTopa K M3MeHEHMIO Hanpsi:KeHus Gasbl

dmummep bazn Kornexmop

n p /4 Puc. 27. Osa uCTOYHMKA HanpsKeHHR

(a8 pens 0asbl 1 AAS LeNu KOAAEKTOpa)

MOTYT OBITh 32MEHEHbl OIHHM HCTOUHH-

KOM C OTBOXOM (BMECTO OTBOXa OT Gara-

pes MOMHO MPHMEHHTBh ZeJaTeNb Hanpsi-

Brodwoe 'ﬂ Bbix00Hpe #enus w3 1ByX conportusaenns). Ha ma-
i

~y HAITPAIHEHUF UEM PHCYHKE MOKa3alO TaKHe MeCTo
HAnpAHEHUE ”uz:Bl(JlqueHHﬁ COMpOTHBAEHNUA HArPYSKH Ry

Ha KOTOPOM BHLZEAIETCK YCHAGHHOE Bhi-
Es-6 X0ZHOE HATIPSHEHHE.

il
N it
Ex-9

JI. — Jla, Hespaiikun. Yacto roBopaT O KDPYTH3HE TpPAH3UCTOPE, H MBI
ellle 6yaeM HMeTh cayuali GoJiee 1eTajbHO PAacCMOTDeTb 3TO MOHATHe. YXKe
cefiuac g Mory ckasartb Te6e, uro KpyTtuzno#d 30 ma/é (upu nuramuu Uend
KOJUVIEKTOpa TOKOM B 1 Ma@) HHKOro He yZHBULIb,

H. — Ho 310 sxoposo! C rakolfi KpyTH3HOH, OYeBHAHO, MOXKHO NOJydYaThb
KoJsioccafibHble YCHJIEHHS.

JI. — ¥YBu! Her. Kak Th BCKOpe yBHAWIIb, HH3KOe BXOJHOE CONpPOTHUBIAE-
HHE JIMi1aeT Hac 4YacTH NPEeHMYLIeCTB 3TO# BEICOKOH KpyTusHml. Kpome Toro,
Thl [OHHMaewWb, YTO HEOGXOJMMO OFPaHHYHBATH AaMIVIATYLY YCHJIHB2EeMBIX
liepeMeHHBIX HanpsaKeHuil.

H.—B saektpoHmbx JjaMnax ciaegyer usGeraTts, uTo6bl Ccerka cTana
NONOXKUTeNbHON. 3xech ke, Kak s AyMmMalo, HYxKHO usGerath o6paTHOro fBJe-
HH4, 4Y706bI NMHKM OTPUHATENbHBIX NOJYNEepHOJLOB He CcJefand 3MHTTEp Io-
JIOXHUTENBHBIM 110 OTHOWIEHHIO K 6a3e, T, e. He 3amepiu G6bl IMHTTEpHEHI!
nepexon.

JI. —IlpaBuibHo. A KpOMe TOrO, HE CJENYET TaKkKe XOMyCKaThb, 4TOBH
NOJIOKUTeNIbHKI NHK Ha 0ase BH3Bal CTOb GOJsibllloe yBeAUYEHHE TOKAa KOJ-
JeKTOopa, YTO BeAHYUHA NOC/IEIHEro OrpaHHyHTCH NajeHHeM Ha CONPOTHBJEHUH
HarpySK# BCEro HanpsikeHus Garapen Ey-a. !

H.— A Henp3s AH A8 ycTpaHEHHS 3THX OnacHocTelt NMOBHICHTL Hanpsxe-

HHR obenx Garapei?

JI. — B HexXOoTOpHIX CJy4asx 9T0 MOXKeT NPHBeCTH K HenpHATHOCTAM, TaK
KaK Jf Kax[Ioro THAa TPAH3HUCTOPA CYIUIECTBYIOT MAKCHMAaJbHO AONYCTHMbIE
3HaYeHHsA NOCTOAHHHX HaHpﬂ}KeHHﬁ, KOTOpre HeJb3Ad NPeBbIIATH. OlIHaKO
TYT e s XOo4uy CKa3aTb Tefe, yro ofa HCTOYHHKA HANpAXKEHHA C BHIrOROH
s gejda MOXKHO CO€JUHHUTH nocaen0BaredbHO, HOTOMy yTO Hy}KHO nonarth
Ha KOJNIEKTOp HanpsiKenue eute GOJlee MOJOKHTEJNbHOe, 4eM HanpsXeHHe
643bl MO OTHOUICHHUIO K HanpsKeHUIO sMHTTepa (puc, 27).

H. — 4 yxe Buxy, kak Garapes E,.s nofcaxusaer Garapeo Ex_.

JI. — B neficTBuTenbHOCTH 06X0AATCA BOBCe 6es [epBoii Gartaped, a cMe-
leHHe Ha 6ase NONYYalOT aBTOMATHUECKH C TIOMOIUBIO CONPOTHUBJEHHH, NPH-
COeIHHEHHHX K HCTOYHHKY Ex_j, M CONPOTHB/EHHS, BBeJeHHOTO B Leflb IMHT-
Tepa,

H. —3ro Tax, Xak penaior B JaMOOBHX CxeMax, Ifie [0 CONPOTHBJICHHIO
CETOYHOTO CMeNteHHs NPOXOAHT aHOAHBII TOK?

JI. — Touru. Ho noapo6uee 370T BONPOC MBI DPACCMOTPHM gajslle. A noka
B KayecTBe YynpaxHeHHs s npowy Te6s NPOAyMaTe K Hawel Cjepymolled
BCTpeYe, KakuM o06pazoM Bener ceGs Apyrofl (M Mafo ckasaTb, 3HAYHTENbHO
Gosnee pacnpoCTpaHeHHBIH) THO TPAaH3HUCTOPA, 2 HMEHHO TPAH3HCTOD CTPYK-
TypPHL p-n-p.

H. — Ckonbko Gecconnblx Houell xmer Mena!

! Bce 3TH paccyXIenus Kacajorcs TPaH3HCTODA CTPYKTYPH n-p-n. JIAd TPaH3ucTO
POB CTPYKTYPHl p-n-p NOJAADHOCTH BCeX Hanpixeuuly obpatusle. [Tpum., ped,

N/
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Bo spema tpex nepseix Geced Jlwbosnaixun u Hesnaixun paccmorpeau gpusu-
uecKkue OCHOBbL TPAH3UCTOPOS. AR 37020 OHU USYUUAU BHYTPEHHIONW CTPYKTYPY
0TGenbHO 63ATQ20 ATOMA, Q 3aTem noBeGeHUE ATOMO8 6 KPUCTAAAUYECKOU pelieTke.
Hawu Opyssa yeudeau, Kakue HApyuienus 6 KOAAEKTUBE ATOMOS 8b6i3b.8aeT 88ede-
nue npumeceldl. H, naxoney, xombunupys 064acTu noaynpOBOOHUKOB020 MaTepuaid
C NPOTUBONCAONCHBIMU TUNAMU npOBOOUMOCTU, Hauiu Opyssa noaywasu Suoder u
TPAH3UCTOpSL.

Han ayawieeo yceoenun 8ce20 31020 nOAe3HO nodpobree paccMoTpers HeKOTO-
pole OeTaau yace 3ATPORYTOIX paAHbUle BONPOCOB. STO U ABuTCA npedmerom Oaunoil
becedot.

Codepauanue: [Housenue 3apados. Ocxosuote xocuteau. Ilputyun paboTel
TPAH3UCTOpa CTpYKTYpe. p-n-p. FHHTepmerasruneckue coedunenus. O6osnavenue
86180008, Ycao8Hble 0003nauenun TpausucTopa. Kparxoe usaovmcerue OCHO8wbLX
nouAarud.

resessessse PUSUKRA TPAHSHCTOPOD esosecsosse

1006000009000 06006006000

Yemvipe muna 3aPAHCECHHBIL YACTIUY

Hesuafikun. — TBon noaynposoanuku, Jlio6o3Hafikuy, 3aCTaBHJAH MEHR
npoBecTH He OJHY OeccOHHY0 HOYb. IDTO yBJEKaTeALHO.., HO [AbSBOJNBCKH
CJ03KHO!

Jlw6o3nadikun — Jomxen nu g nponucare TeGe CHOTBOPHOE, HJH Th
UpeANnoyYHTaellb, 4TOGH $i OCBETHJ Te BONPOCH, KOTOpHe Kamyres TeGe Heno-
HATHHIMH?

H.—§ npexmoues 6u nOAYuYdHTH OTBETBI Ha Mydalomine MeHsT BONPOCHL
Bupume M, XapakTep HeKOTODHIX fBJEHHH MHe TPYAHO NOHATH H3-3a HAJH-
YUl B MOJYIPOBOXHHKAX UETHIpEX TUIOB 3apAMKEeHHBIX YACTHL:

1) HOHH3UPDOBAaHHHX aTOMOB JOHODOB, KOTOpHe, [OTEpPAB
NATHIH 3J1eKTPOH CO CcBOei BHeiiHeli 0GOJIOYKH, CTaNd MOJO XK HTEeJdbHE M U;

2) ocBoGOXAEHHHX TakHM 00pa3oM 3JeKTpPOHOB, HMEIOWHX OTp H-
LaTeNbHHHA 3apan;

3) HoHU3HpPOBAHHBX AaTOMOB aKUenTopoB, KOTOPhe, 3aXBa-
THB 3JEKTPOH y COCEAHEro aToMa, 4roGHl [[OBECTH KOJHYECTBO 3JEKTPOHOB HA
cBoefi BHeHIHeli 060J0YyKe [0 YeTbipeX, CTany OTPHUATeJbHBH MHE;

4) u, HakoHeu, A B D OK, NMOABUBLINXCS B PE3yJbTaTe TAKHX 3aXBaTOB H
HOpeACTARAAIOMMNK COGOH HEXOCTATOK 3JEKTPOHA, a NMOTOMY HMEWOMHUX MO JO0-
KHTeJdbHHHU 3apHxA

JI. —Tu xopoulo H3AOXKHA NOJOXKEHHE, CYmECTBYWOUlee B MOJYNPOBOX-
uuge. Uro xe Te6s GeCrnioKOUT?

H. — Bonpoc nBumeuus sapsno. Tel CKasag MHe, 4YTO B [OJYynpoBOA-
HUKe 3JIEKTPHUECKHH TOK CO3JaeTcsl OJHOBPEMEHHO NMOTOKOM 3JEKTPOHOB, HIY-
IUX OT OTPHUATEABHOIO NOJI0CA K HOJOXKUTEJABHOMY, H IepeMelieHdeM JHIPOK,
OBUTAIOIMUXCH B O6GPaTHOM HaNpaBJeHHH OT NOJOXKHTEJNBHOTO HOJCA K OT-
pHUaTeNsHOMY. DTHM MOJAYIDOBORHHKH OTIHYAKTCA OT MeTajJoB, B KOTOPBIX
SJEKTPONPOBOHOCTD CO3Q2€TCH TOJABKO NBHKEHHEM 3JeKTPOHOB.

JI. — Cosepurenno BepHo. K sroMy caemyer emie po6asuTh, 4TO U JBHXKe-
HHe JHIPOK B KOHEUHOM CUYETe OCYC/IOBJIHBAETGS MEPEMECHHEM 3J/EKTPO-

E HOB.

H.—Ho g ue nouuMmaio, nmoyeMy HOHH3HUDOBAaHHBIE 4aTOMHL, KaK [AOHOPH,
14K ¥ AaKUenTtopbl, CaMp He YYaCTBYIOT B [JBHXKEHHH 3JIEKTPHYECKHX 3a-
DANOR.

JI.— 4 Buxy, uro tefs Mydaer, H TH OecCnOpHO npas, 3ajaB 3TOT BO-
apoc. OgHAaKO 3TO KOBOJBHO NPOCTO: HOHBL He MOTYT nepemelllaThed, HOTOMY
4TO OHHM BXOAAT B COCTaB KPHCTAJ/IHYECKONR pEHIETKH K NPOYHO INPHBA3aHB!
Kk csouM MectaM. [lo Tex mop, HOKa TeJO OCTa€TCs TBEPABIM, €ro aTOMKI
0CTATCA IVIEHHHKAMU HEeBUAMMHIX CBf3ed, KOTOpble yaep¥HBalOT HX HA MecTe.
B xMpKOCTAX, B OT/IkMHE OT TBEPABIX TeJ, HOHU3HDOBAHHHIE aTOMH CBOGOAHO
nepeMellaloTCss H NPH NPHJOXKEHHH BHelUHero HanpsikeHUs CO3A2I0T HOHHYIO
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TPOBOJIMMOCTh, Ha3LIBAEMYIO sBJIEHHEM 3JEKrpojusa, O KnTopom teGe, Gec-
CNOPHO, FTOBODUAH B LIKOJIE HA YPOKaxX (DH3IHKH.

H. —Ilpekpacno, ckasanmoe T060# J[goCTaB/igeT MHE YLoBoJbcTBHe. OT-
HBIHe B CBOHX paccyXjeHHax f Gyjay BOpaBe He NPHHUMATh B pPACYeT HOHU3IU-
pOBaHHEIE aTOMH H 3aHHMaTbCsl TONBKO 3JAEKTPOHAMH W JIbIpKaMH.

JI.— 3710 BHO/MHE 3aKOHHO, H A A06aB/MI0, YTO MBI JLOJIKHH OHITh CYACT-
JHBHl, YTO MOHH B [OJYNPOBOJAHHKAaxX He NepeMelalorcs. B npoTHBHOM ciyuae
IpPOBOXMMOCTE Da3/HuHBIX 0Gjacrell TPaH3HCTOpa C TeyeHHeM BPEMeHH MOrja
Obl M3MEHATHCH, 4YTO COKpaTuao OH NPOAOMKHTENBLHOCTH €ro cayx6e. Hro
KacaeTcsl 3JEKTPOHOB, TO OHHM HeENpepHIBHO OGHOBJSIOTCA, MOTOMY YTO HCTOU-
HHK HaNpSXKEeHHH HHBEKUHUPYeT HX C OXHOH CTOPOHBI M OTGHpAET C ApYroi,
uTO TOPOXKJTAeT HOBEIE ALIPKH. 3TO O3HauvaeT, 4TO Mbl He OGHADYXKHAM HH-
haKHX OGCTOATEJNbCTB, OFPAHHYHBAIOMHX CPOK CAYKGBEI TPAHIHCTOPOB.

Jurnwmerin 6via npae

H.— UygecHo, Ho norosopim ele 06 3/AekTpoHax M JAbipkax. S xoren
G 3HaTh, KaK OHH COCYILECTBYIOT, He Helfrpasuays npyr ipyra. Beab pasHo-
HUMEHHEIE 3aps/ibl B3aMMHO NPUTATUBAIOTCS.

JI. — TToaymaii, Hesnailkun, o KojoccafbHbIX paccTofHuAX (pasyMeercd,
B aTOMHBIX Macwita6ax), KOTOpHe pasneisioT GOJbMIMHCTBO 3THX HaCTHIL
DneKTpOHY ymaercs npobexaTb uyTh, BO MHOIO COTeH pas IPeBHIHIAI-
LK paccTosHHe MexXAy artomaMu. B uenoBedeckux MmacmitaGax B cpemHeM
3TO BCEro /MWL JAECATh THICAYHHIX MHLIHMETpa, HO [Jd 3JEKTPOHa 370
KOCMHYeCKHe paccTosinua. THl mOHHMaeulb, YTO B 3THX YCJOBHAX OH He UMeer
ype3sMepHEIX WIAHCOB BCTPETHUTb AbIPKY, M B AEHCTBHTEJIBHOCTH 3J/IEKTDOHH H
[BIDKH BCErJa COCYL[ECTBYIOT.

H.— la, TH MHe OGBCHHJI, YTO faxe NOpH HOpMaJbHON TeMmepartype
HMeeTcsl HM3BECTHOE TEeIVIOBOEe [BHXKeHHe, OTpHBaiolliee 3JEKTPOHB Yy MHOIUX
aToMOB, YTOOH GPOCHTH HX B MEXKATOMHOE NPOCTPAaHCTBO.

JI.— B ky6uueckoM caHTHMETDe «YHCTOrO» TepMaHHs NpH OOLIYHOH TeM-
nepaType HMeeTcsl OKOJIO [BajlaTH NATH THICAY MHJIHApAOB CBOGOXHHIX
3JeKTPOHOB H, €CTECTBEHHO, CTOJBKO Ke [BIPOK, TdK KaK MeCTO, OCTaBJjeH-
HOoe 3JIeKTPOHOM, He 4TO HHOE, KakK /[blpka. OTu mapH HocuTeldell 3apanos
nocsie  ONpeje/ieHHOH nPOJOXKUTENIBHOCTH MKHSHU pEeKOMGHHHPYIOT, HO BCe
BpeMst CO3Jal0TCA U HOBHIe naphl. Tak 4TO B KpHCTa/llle Y/epXKHBaercd CTa-
THCTHUECKOe DaBHOBeCHe NpPOLECCOB TIeHepalyd H peKOMOHHAUMH Iap 3JeK-
TPOH—IHIPKa, .

H.— A ecan repManuil ne «uuctuiii»? Ecay MH, manpuMep, BBegeM B Hero
nNpHMecH Tuna n?

JI. — B 310M ciayuae cBOGOAHHIX 3JEKTPOHOB Gyxper GoJbllle, 4eM AEPOK.
[TostoMy B Marepuaje THHAZ n 3JAeKTPOHH Ha3HBAIOTCH OCHOBHUH MU HO-
CUTEeJJaIMH 3apsaj0B.

H.— §I noragsisaioch, 4To B MOAYNpPOBOAHHKe THnA P 60Je€e MHOTOMHUC/EH-
HHl JHIDKH, U NOTOMY 3/(€Ch OHH JOJKHBl CUHTATBCS] OCHOBHHMH HOCHUTEJAMH...
DfinurreliH pemuTeABHO GHLI MpaB: BCE OTHOCHTEJBHO.

Tpar3ucmop cmpPpyrmypvt p-n-p

JI. — Teneps, Korga s yHOBJETBODHJ TBOE JMOGOMBITCTBO, He MOMNeUIb JH
Tt B CBOIO Ouepenb OTBETHTh MHE Ha BOIPOC, KOTOprfI 1 3ajzal B Kouune
Haulefi mpouwIof Gecegn: Kak pa6oTaeT TPAHZHCTOP CTPYKTYPH p-A-p
(puc. 28)?

H.— 4 nyman o6 srom, u MHe Kaxercs, yto g Mory tebe OTBETHThH.
B Taxom TpaH3ucrope B OTJHUYHME OT TPAH3HCTOPA CTPYKTYDH N-p-n KOJJIEKTOP
Hy&KHO CAeNaTh OTPHUATENbHHM IO OTHOUIEHHIO K sMHTTepy. §I posxKen Tee
NPH3HAThCH, YTO 3TO MHE OUeHb HENpUSATHO.

JI. — Ilouemy xe?

H. —TloTomy 4ro a1 Bcerga CTpemaioch CPaBHMBATh TPAHIUCTOP C BJEK-
TPOHHOH J1aMIOH, H ufes c/fieJaTh aHO/ OTPHLATENLHEIM IO OTHOWEHHIO K Ka-
TOAY (Belb UMEHHO HX POJb BBIMOJHAIOT COOTBETCTBEHHO KOJJIEKTOD M 3MHUT-
Tep) MeHs HecKOJbKO pasouapoBmBaeT. Tor ke ¢akT, uto 6Gasa JoOJKHA
6uITh OTPULATEJNBHON IO OTHOLIEHHIO K 3MHTTEDY, pajgyer Moe Cepile, Tak
KaK 1 gyMalo, pasyMeercs, O CETKe.

JI. — Hesnaiikun, ocreperaiici TakiuX CONOCTaBJeHHH, s yiKe TOBOpHI
Te6e 06 3TOM.

e
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H. —Kak 68 TaM HHU GHJIO, HO NpH TaKOM pacipefeseHHH HampsKeHnii

pE nepexod 3MuTTep—Gasa NHTaeTCs B NPOBOASLIEM HAIPAaBJeHHH. DTO 3HAUHT,

UTO OTTAJKNBAEMHE IIOJIOKHTENBHBIM [10JI0COM HCTOYHHKA NHTAHHA [BIDKH
3MHTTepa Hey[epX HMO YCTPeMJIAITCA 4yepes p-i repexox B Gasy. Baaroaaps
MaJoH TOJIIMHE 623K GOJBHIMHCTBO JIBIPOK ycleeT NPOCKOYHTH 4epes Hee H
NPOHHMKHET B KOJJIEKTOp, He npopearuposaB Ha csafoe NPUTSIKEHHE OTpH-
nateabsoro rnogioca G6araped Eg-s.

:.7Ml!!ﬂlﬂb’p baza  Honnex mop

© o

g a g@@ A Puc. 28. Pacmpesenenme Hocmrenefi 3apanon

A @@ A o (3A€KTPOHOB ¥ XBIPOK) M HOHM3HDOBAHHBIX aTtu-
o A @@@ A MOB B TPaH3UCTOPE CTPYKTYPH p-n-p XO BKIW-
o ) © YeHHS HampsiMeHii nuratnd. Ha pucyuxe b
[+] P @6 A L noteHKKabiHble Gapbephl, 96 PA3OBAHHBIE HOHAMH

ALSE A @ C Pa3HOMMEHHBIMU 3apSiaMH.

4 z I3

JI. — 1o cosepuienno Bepuno. OpHAKO 4YTO NPOHUCXOAHT C TEMH HEMHO-
rOYHCAEHHEIMH ABIDKaMH, KOTOpHe, Kak, Thl IOBOPHWA, NPOPEarHpyOT Ha NpPH-
TAKEHHE OTPHIATENBHOrO noJjoca Garapen E£g-, (puc. 29)?

H.— Ouy wuefiTrpanusyorcs B pe3ysabrTaTe peKOMGUHAUMH € NOCTYIHB-
WKME OT 3ITOTO NOJIOC2 3/AeKTPOHaMi. Takum o6pa3oM OHH CO3RAT He6OoJb-
wofi Tok [, mporekamwomiuii or 6asbl K 3MuTTepy (B 3/JeKTPOHHOM CMHICAe,
KOHEUHO).

JI. — A xakoBa cyan6a GOJbIIMHCTBA ABIPOK, KOTOpHlE [OCTHINIH KOJLIEeK-
Topa?

H. — TamM DpoHCXOAHT TO :Ke caMOe sBJieHHe: JBIPDKH HeWTpasiH3yIoTCs
3JeKTPOHAMHE, NOCTYNAIOIIMMH M3 OTpHUATenbHOro nomoca Gatapen Fx-s
M kamaufl pas, xorga IeKTPOH NMpoHHKaer M3 GarapeH B KOJVIeKTOP, 4TOGH

Imummep  £asg  Korpexmop

£ ko3

.

Puc. 29. Ismxenne HocHTenell 3apsaioB B paGoTatomeM

p-n-p Tpansucrope. [las OGoabiuel ACHOCTH HOHB HA
9TOM PHCYHKE HE NOKA3aHbl.

HefITpa/M30BaTh [JHIPKY, JApYrodl 3/7eKTpOH NOKHAZET OJUH M3 aTOMOB SMUT-
Tepa H NOIVIOMaeTcs HOJOXKHUTENbHEIM IIOJIOCOM 3Tofi Gataped; camo co6oit
pasyMeercs, uTO, MOKH/[as CBOfl aTOM, MaHHHEI 3/eKTPOH NOPOMKAaer B SMHUT-
Tépe HOBYIO JABIPKY. Tok noglepXHuBaeTcs IBUKEHHEM JABIPOK OT 3MHTTepa
K KOJIIEKTODY W 3JeKTPOHOB B 06paTHOM Halpas/ieHuu. Pa3pe He Tak?

JI. — §I BocxullleH, Kak 3/0pOBO pazoGpa’cs TH B pa6oTe TPaH3UCTODA.
HelicTBuTENIBHO, BCE MPOUCXOAMT TaK, KaK ecad Gul apMHs lLuTypMoBala Kpe-
HOCTb, ATaKyOIlHe [JOCTHIal0T BepIUHHH CTEHH H B HeyACpXKHMOM IOPHIBE
BPHIBAIOTCA B FOPOXA, MPOPHLIBASICH Yepe3 Pl HNBITAIOWHXCH HX clepXaTb 3a-
H{HTHHKOB,

H.— TBos aHajorus, rie kpemocTHzsi cTeHa npelcTasiser 6asy, a ro
POA — KOJIJIEKTOP, Oblsia Ot GoJee yOeAuTeNbHOMN, eciau Gl OCaxKIEHHHH Trap

HM30H HpE[NPHRHMAaJ KOHTPATaKy, CHMBOJH3HMPYIOIIYIO [BH:KEHHE 3JIEKTPO

- HOB HaBCTPEYy AaTakyIOMUM JBIPKAM, BOODYXKeUHbIM HEOTpa3uMbLIM .. II0JIO

XKUTeJbHBEIM 3apsafoM. [a, KcrtatH, ¢ OJHHAKOBOH Ju CKOPOCTBI) ABHXKYTC!
S/IERTPOHBl U ABIPKH?
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JI. — Her, Hesnaiixun. B uncroM repMauuu mnof BO3JAeHCTBHEM 3JIEKTPH-
YECKOTO NOJS BEJIHUHHON B OAMH BOJIBT Ha CAZHTHMETD 3J€KTPOHH IpoGeramor
OKOJIO COPOKa METpPOB B CEKYHAY, TOrAa KaK IHPKH NepeMellaloTcss BABOE
MejJieHHee. B KpeMHMH @IpH 3THX e YCJIOBHAX Y 3JEKTPOHOB CKOPOCTE NO-
paika JBeHafluaTH MeTPOB B CEKYHAY, @ CKOPOCTb ABIPOK COCTaBJjigeT BCEro
JHUIb ABA C MOJOBHHOH MeTpa B CeKyHIY. A B HEKOTODHX HHTEepMeTaJ-
JduyeCKHX COEIHHEHHSAX CKOPOCTh 3JEKTPOHOB JocTuraer 6oJee moOJyKHJIO-
METpa B CeKyHAy. .

H. —Uro 310 3a HHTepMeTa/sIHuecKHe COEHHEHMs, KOTOPHE TH HEOXH-
JaHHO cyellb MiHe IOJ HOC?

JI. — 1o moaynpoBdIHHKH, npejgCTaBAslOmHE COG0H KOMOGHHALHUIO Tpex-
BaJEHTHHX U HATHBAJIEHTHBIX 3J€MeHTOB...

H. — .. XoM6unalyo, KalOmyl0 B CpeaHeM BaJjeHTHOe YUCJIO deTHpe, T. €.
TaKoe XKe, KaKk y TepMaHHsi M KpeMHus. MoXemlb Ju TH Ha3BaTk MHE HEKO-
TOpEIE TaKue KOMOHHAUHU?

JI. — TMomaayficra. M3 koM6uHAauuM nATHBAJEHTHOH CypbMH M TpexBa-
JIEHTHOTO TaJIHsl, HANPpUMeP, MOXHO NOJYUHTH TPaH3HCTOPH. TpexBajeHTHHI
MHAHH B KoMOUHauuHM C nATHBaJeHTHHM GocdopoM HaeT NOJIYynPOBOLHUKO-
BBl MaTepHaJ, HUCHOJMb3yeMHil JJis NPOH3BOJACTBA HEKOTODHX JAHOHOB. Yxa-
JOCh fa)Ke HCIOJb30BaTh COEJMHEHHME KaAMHA (BajJeHTHOE YHCJIO — [ABA) C ce-
JeHOM (BaJIeHTHOE WUHCJO — WIECTh) .AJs H3roTOBJeHHs ¢orosaementos. O6-
J1aCTh HHTEPMEeTaJVIHUeCKHUX IOJYNpPOBOAHHKOBHKX MAaTepHAJOB, ABAAACH IpeA-
METOM AKTHMBHBIX HCCJAEAO0BaHUi, OTKpHBaeT HHTEpeCHBe NepCneKTHBH O6yny-
ETO0...,

H. — Hoporofi npyr, xaBafi BepHeMcs K HaLiMM OBLAM... Ha Tpex HOTax.
$I xoTea Oubl 3HATb, 4eM pasiHyaloTCd 3MHUTTED H KOJJAeKTOp. B Tpansucrope
p-n-p o6a ouu TUna p (TaK e Kak B TPaH3UCTOpe n-p-n OHU o6a THNA n).
He cBuierenbcTByeT JAH 3T0 06 HX B3aHMO3aMEHAEMOCTH?

JI. — Her, noporoit npyr. ¥ TH cam nerko noiimMeurs, mouemy. Ecau TOK,
HAYIHH OT 3MHTTepa K 6ase, a 3aTeM K KOJJEKTODY, HMeeT NIPHMepHO OJHYy
I Ty Xe BeJUUHHY, TO 3TOrO HeNb3s CKas3aThb O Hanpsaxkenuax. Mexay Ga-
3001 U 3MUTTEpOM HanpsiKeHHe HeBeJHKO, 4 MeXAY KOJJIEKTOpOM u 6a3o# OHO
SHAYHTEJIbHO BHILIIE.

H. — 1 nousa. Tak Kak npoussBegeHde TOKa HAa HanpsXKeHue gaeT Moly- 7
HOCTh, TO MOIHOCTb, pacceHBaeMas cO CTODOHH KOJJIeKTopa, BO MHOTO pas
Gosibie TOH, KOTOPAfg pacCeMBAETCsl MEXAY SMUTTepOM H 6a30fl.

JI. — THl rHCcsuy pas npaB. Bor nouemMy KoJJeKTOp ROMKeEH Jerue oOr-
BOAHTb BblAeAsOIlleecd TaM Temio. Y Hero O6dablias, YeM y sMATTepa, NJo-
miazb. A B MOWMHIX TPAHSHCTOPAX KOJIEKTOP NDHNAASH K MeTaantuuyeckoMy
Kopnycy, 4ro obieryaer M3/jyueHHe Teiw8 H Nepefayy ero Ha maccu Giaro-
apsi TenJCNPOBOAHOCTH KOpIyCa. \
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H. — Tenept s nmoHuMaw, yeM pas/MYalOTCa 3AeKTPOJH TPAH3HCTOPA, HO
Kak ux ysHaoT? Kak onpenenwtb, Kakoii BHIBOX TpaH3HCTOPA COEQHHEH
€ 3MHTTEPOM, a KaKOH COOTBETCTBYeT Ga3e HJH KOJJIEKTOpy?

JI. — OnosHawores our o4elb npocto. O6HUHO TpU MPOBOJOYHEX BHBOA
pacnosioxeH B jguHuio (puc. 30), npuueM cpegHHil U3 Hux coexunen ¢ Gasoll,

OJluH H3 KpaHHHX BHBOJOB, GmXafuiHil K CpenHeMy, — C 3MHUTTEpOM, a APY-
roii BHBOJ — € KOJMIEGKTOPOM (3TOT BHBOJ HHOTJa OTMeyaercs LBETHOR
TOUKOI). AN f /

H.— 3T0 oaHOBpPEMEHHO M MPOCTO U JIOTHYHO, KAK M YCJO0BHOe H3006pa-
JKEeHHEe TPAH3HCTOpAa Ha TBOHMX PHCYHKAaX, KOTOpoe NpejcTaBisier CO6OH pas-
JeJeHHbIH Ha TPH 30HH-06JaCTH NPSIMOYTOJIbHHEK.

JI. — ¥YBu, Hesnafikun, 3710 gefCTBUTENBHO JOTHYHOE M COOTBETCTBYIO-
1iee HUCTHHHOH (TPYKType TPaHSHCTOpPa YCJIOBHOE H306pakenHe OGHLIYHO He HC-
HOJIb3YeTcsl B CXeMax,

H. — Mocagno. KakoBo mme «oduuyaisnoe» rpaduueckoe oGoszHaueHHe
TpaHsucTopa?

JI. — BceMHpHO NPHHATOrO YCJAOBHOTO 0603HaueHds HeT. B pasHmiX crpa-
HAX U jaxe pasHble aBTOPH B ONHOl CTPaHe HepeJKO NPHMEHSIOT pa3JiHuHbie
ycaosHele o6osHauenus. boabliuneTBo Xe nosbdyercsi oGosHauenneM B BHIe

2  3ax. 924
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Kpyra C 3KuUpHO{l UepToukofi BHYTpH, K cepe/HHE KOTODOil MOAXOAAT NOA yr-
JoMm jBe tonkue Junuu JKupmas depTouka o6osuauaer Gasy, TOHKas JIMHHSA,
CHaGXeHHAs CTPEJKOMH, — SMHITep, a Apyras Takas xe JuHHA, HO Ge3 cTpel-
KH, — KOJA1eKTOp A KpoMe Toro (3anOMHH 3TO KaK CjefyeT), eciau Crpefixa
“ HanpaBJeHa kK 6aze (puc. 31), TO 3TO TPaH3HCTOP CTPYKTYPH p-n-p, & eCiu
ot Gasbl (puc. 32), TO TPAHSUCTOP A-p-N.
H. — TToveMy :Xe noHanoOuJOCh NpHHHMAaTh 3HAYOK, TaK Majo COOTBET-
CTByIOmUl AefiCTBHTENBHON CTPYKTYPE TDaH3HCTODPA, Iie IMHTTEP H KOJJIeK-
TOP PACHOJOMKEHB! 110 Pa3HEIE CTOPOHHE! OT 6asbi?

Kannewmop
basa L },_.n...p
Amummey Kornermop
basa Imummep
Puc. 30. THOHUHOE PACTONOKeEHHE Puc. 31 ¥YcnoeHoe ofosgagerue
TpeX BHBOROB TPaH3HCTOpa. TPaH3uCTOPa CTPYRTYPH p-n-p.

JI. — 3710 HacnencTBO JOHCTOPHYECKOH 3moxu, otHocsiiefica k 1948 r [o-
SBUBHIHECS] TOTAA MepBHe B MHpe TPau3HCTOPH Obuin «roueuHOror» tuna OHH
COCTOSIIM M3 KpHUCTaJJja repMaHusi THUna n, CJAyXuBwero 6a3ofi, Ha KOTOPHIA
ONHpa/duch 1BAa MeTaIHYeCKUX OCTPHS, PACIOSOXKeHHHe OdeHb GJM3KO OfHO
K Apyromy (puc 33).

. — Jlio6osuatikun, a He OBJIO AU 3TO BO3BpAl{€HHeM K CTapoMy KpH-
CTaJJMYeCKOMY HEeTeKTOpYy?

JI. — IToytu. Ho BMecTo opHoro octpHa Owmiio aABa [luraHue TOro Tpau-

BHCTOpAa OCYMIECTBJIAJIOCH TAK 3Ke, Kak DNHTAHHE COBDPEMEHHOrO TpaH-
3UCTOpa CTPYKTYpHl p-n-p. ToueuHH TPaHIUCTOD OTJHYAJACA TeM Ke Hejgo-
CTAaTKOM, YTO H €r0 INpejfoK KDPUCTAIIHYECKHH JeTeKTOp — OTCYTCTBHEM CTa-
" 6usbaoctd. KpoMme Toro, oM He Mor pa6orath NpPH CKOJBKO-HUGYIb 3HAYH-
TeNbHHIX MOIMHOCTAX. BOT moueMy Temepb TOYEUHBI TPAu3UCTOP COBEPUIEHHO
He HCmosb3yercs B To Xe BpeMs TOUEUH [HOA [0 CHX NOP HCHOJB3yeTCs
LIHPOKO, OCOGEHHO Ha CBEPXBHICOKHX 4aCTOTax, HampuMep B DPAaXHOJIOKALHUH,
NOTOMY YTO TaM BBICOKO LEHHTCS MaJjasi eMKOCTb Takoro RHOXA.

KUIUEEKMDP
Imumme, Konnermap
1
ho3y n-p-g A repmanil, -
T v,
7 +
basn
dsummep
Puc. 32. Yeaoeuoe o6osHa- Puc 33, YerpoAcTBO TOUCUHOrO Tpat-~
geH#e TPAH3UCTOPA CTPYK- 3HUCTOpA.
TYDhl 1-p-It.

H. —Tlpexpge yeM wATH Aaiblle, § x0TesJ Npocuth Tebs, JlioGosnafkuy,
KPaTKO pe3lOMHpOBath (Jyulle B NHCbMeHHOH ¢opMe) CyTb TOro, ¥eMy Tl
MeHsI Hay4uJa H 4ro nortpefyercsl AAs HOHHMaHHMsS TBOHX NOCAEXRYIOUHX OOBAC-
HeHHH. DTO no3BoJMAO GH MHe /[0 Hauleli CAeAyIOIIEH BCTpeuH Jyyule ycBo-
HTb NpOHeHHOe.

JI.— 8 oxoTHO cocTaBjO I TeGd Takoe De3lOMe U OpHIULIID €ro Mo
noure A noka, Heanailikub, go6po#i nouul
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Hucvmo Jdwbosnavirurna ¥ Hesnavuruny

Bor, moi dopoeoid Opye, csederusn, KoTOopsle OOANCHBL NPOYHO 8pe3aTbCA
8 TBOK NAMATo:

* Tpan3ucrop cocTour u3 Tpex 30H-06aacTel: smurTepa, 6a3el U Koasek-
Topa. Oxu codepacar npumecu, npudaroujue 3MUTTEpYy U KOAACKTOPY 3AeKTpU-
Yeckie CBOLCT8A, NPOTUBONOACKHCH e C8OUCTEam 6a3bi.

* Cywectsyer 0sa Tuna Tpausucropos: p-n-p u n-p-n. Boaswe pacnpo-
CTpaner nepesui Tun, no KpaiHed mepe cpedu TPAH3UCTOPO8 U3 28PMAHUR,
(Ilo texnosocuveckum coobpascenunam O60AbLUIAA 4ACT6 KPEMHUESHLX TPAH3U-
cTopos Oeaaercs cO CTPYKTYPOL n-p-n.)

* B Tpaw3ucTope p-n-p 6ase coobwjaior oTpUyaATeAbHbLE nO OTHOWEHUO
K 3MUTTEpY nOTeHyuas, a KoAaekTopy — ewje Goaee OTpuyaTessHotl, dem Gase.

¥ B Tpan3uctope n-p-n 6a3a doascHa OblTe NOAOHUTEALHOU no OTHOWe-
HUIO K 3MUTTepy, a KOAAeKTOp ewe Goaee noaoscuTessvHoim, dem Oasa.

* OTsmeueno, 410 8 oboux cayqasax NPUNOKCEHHble HANPAXCEHUR NUTAKOT
nepexod amurrep—6asa 8 nponyckaroujem HAnpPasieHuu.

* Tox 6ase. umeeT O4eHb MAAYIO BEAUHURHY (MUKPOAMNEPLL); TOK KOALEK- {

TOPA SHAYUTEAbHO (onsule (Muaruamnepst).

* Masoe usmexenue Toka (a3bl 86L3618QeT CUALHOE U3MEHEHUe TOKQ KO-
srextopa. OTHOWleHUe BTOPO20 U3MEHEHUA K nepeomy Ha3wisaeTcs Ko3gguyu-
EHTOM YCUAeHUsR no TOKY.

* Bxod TpausucTopa (6asa—amurtep) umeer OTHOCUTeAbHo HeGoavuioe
conporusaerue. Iloatomy nodasaemble Ha 8X00 cusHaab. OodicHbL pacceu-
68QTy HEKOTOPYIO MOUHOCTS.

* Bux00 Tpaunsucropa (KOLAeKTOp—3MUTTep) OTAUHAETCSA BbLICOKUM CO-
npoTUBACHUEM,

* Iamererue HAnpAXCeHUs, NPUALONEHHO20 mexcdy 6asold u smurrepom,
onpedeaner uamenexue Toka 0aler; @ 3TC U3MeHEeHUe 8 (8010 o4epeds BbL3bl-
saer GoAouiee u3merenue Toka koasexropa. Ecau 8 yens xossexropa
BKAIOHEHO CONPOTUBACHUE HASPY3KU, TO HA HeM MONCHO B8b610eAUTb YCUNEHHOE
Hanpaxenue.

Bor 8 Heckoabkux caosax, mou Gopoeod Hesnaixun, 8618006, kK KOTOPLIM
Mol npuuLal,

Tsoi dpye
JIrobosnatixun

Ttapu ,@
g Au yf?oz(eifa,g

oI HUKY.
Heanadkuny
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Koneuno, Hesnaixuny we npuderca camomy OeaaTe TPanaucTopel, HO 310 He
MeWaeT emy HUBO UATepecoBaTsCa GOBOALHO CB0e0BPASHLIMU NpUEMAMU U320TOB.AE-
Hua <Tpexianwx c€o30anuids. IIONYTHO OH Y3HAET, 4TO CYWECTBYET MHO20 PA3HO-
sudnocred, 3TUx npubopos, co3fantvix 0AL GbnoaHeHus pasauunbly 3aday. Tax,
8ce sospacrawoujue TPeGOBAHUA K 4ACTOTHLIM npedeiam u 013a8aemOl MOWHOETU
3acrasusn CneyudiucTO8-TeXHOA0208 NPUHATL HEKOTOpble BeCbMa OpUSUHAAbLHbIE pe-
wenus.

Codepacanue: Ouuctka merodom 30HHON niasky. BeicoxouacToTusil Hazpes.
Buipawusanue monoxpucrassa. Peska monoxkpucrarsa. MeTod u3eoTosAeHUs <TAHY-
Toix» nepexodos. Cnaasnete Tpausucropst. lIpoGiema mowneix Tpansucropos. Me-
100 OQugpysuu, Bpems npobeea. EmxocTu p-n-nepexodos. [loaynposodnuxossii
7e1p0d. [losepxnocTro-Gapbepubie Tpansuctopel. Merod dsodnod dupdysuu. [pei-
goevl Tpansuctop CcTPyKTyper p-n-p. Mesa-Tpansucrop. Kanaasneie Tpausuctops.

veesssssssss HEMHOI'O TEXHOJOTHH osoeesccces

IIepsoravarvHas ovucmea

Hesuafixun. — 3naews su o, Jlo6osHahkun, 4TO y MeHs HHKOCAa He
BO3HHKAJI0 HCKYUWIeHHEe CAMOMY #eJaTh 3JIeKTPOHHEE JaMnu? Heo6xopuMocTsb
OTKa4aTh U3 CTEKNAHHOTO 6ajN0Ha NpakTHYECKH Bech BO3AYX Ghila 1N MeHH
Henpeo/0/IMMbIM NpendaTCTBHEM, TaK Kak Mofl BeJOCHNeIHHN HacoC He KasajcH
MHe MOAXOASUIAM A/ 9Toro. A Telepb MHe KameTcs, 4TO s MOry 6e3 oco-
GHx 3aTpyAHEHHH H3rOTOBHTH AN CBOHX COGCTBEHHHX HYX/J HECKOJbKO Tpau-
aucTopoB. He ayMaews au TH, 4To s MOTY HaiiTy B MarasuHe XHMpPeaKTHBOB
BCe HYXHbBIe MHE BEILeCTRA: YHCTHIA repMmanuil, cypbMy AN OGMacTH n H
Huaud aaa obmactu p?

Jlwo6osuaiikuu. — Te 5TO cepbesno, Moft Genuuft apyr?

H. — Koneuno, a passe aTo Tar Tpyauo?

JI. — Eme xax!.. TIpexie BCero Hy:XHO IOCTATOYHO XOPOMIC OUUCTHTH
repManud, TaK Kak TOT, 4TO TH MOXKeulb HAHTH B NpOJaXKe NOL HA3BAUHLEM
SYHCTHI», NaNeKo He TaK YHCT, KaK HaM HYXHO. 3aTeM €My HYXKHO NpHIATh
NPaBHJIBHYIO KPHCTAIHYECKYIO CTPYKTYPY, NPeBPAaTHB €ro B eIHUHBIA KpHCTAJMI
iy MOHOKpuCTaJN/ IloroM B Hero myxHO BBECTH NPHMeCH THNOB p H
n, cosnas o6a nepexofa, Pa3fesOMMX TPAHIUCTOP HA TPH 0GJACTH-30HEL
Y, HakoHell, HyXHO HPHIAfATL K 3THM 06J4CTAM BHIBOABL, CMOHTHDOBATH BCE
9TO B eLMHOE IleJioe M TOMECTHTh B TepMeTHYeCcKHHd KOpOyC, 4TO6H 3amHTHTbL
OT BHEUTHHX BosjeficTBUA. ToNbKO GOJBLIME, XODOIIO OCHAMEHHbEe 3aBOAH MO~
TYT IPaBWIbHO BHIIOJHUTE 3TH PAa3HOOGPA3HEIE ONEpAIUH.

H.— Tu npuBoiuumin MeHs B oruasHue. Heyxenu jpefictBuTennHO Tak
TPYAHO OYHCTHUTB TepMaHui?

JI.—He 3almBaif, 410 HaM HymeH AeCTBHTENBHO YHCTH repMaHuii,
B KOTOPOM Ha MuJ/IHAapj 2TOMOB TepMaHHS NOJKHO COflepXarbcs He GoJjee
ABeCcsATH aTOMOB IpUMeceil, a TO U ellle MeHblue.

H.— {1 npesnosaraio, 4T0 A1 yZadeHHs H3 IepMaHMA 3aTPSI3HSIONHX
€ro MOCTOPOHHHX BEIECTB NMPHMEHSIOT XHMHYECKHE IIPOLEeCcCH.

JI. — Xumus gemaet Bce, YTO B ee CHJIAX, HO 5TOTO HegocTaTouHo. I1o<
STOMY TOC/Ie XHMHYeCKOH OUMCTKH npuGeraior K ¢usmueckoMy mnpoumeccy, Ha-
3pIBAEMOMY 30HHOH nJA2BKOK CUHTOK OUHILAEMOTO repMamyus KAaXyT
B odYeHb UHCTHIl ‘JMMHHBIA THTeNb W3 KBapua miu rpaduta m B aT™ocdepe
BOAOpOAa wiH asora (4ToCH H36exaTh Kakoro Gb TO HH GbIIO OKHCIEHHS)
HarpeBaloT y3KYI0 30HY 3TOrO CJHTKA, AOBO/JS lepMaHHil B 3TOM MECTe 10
‘ IJaBieHus, DTy pacn/aB/eHHYI0 30HY MeLJEHHO IepeMelialoT OT OIHOIO

KOHNA THIJA K APYroMmy.
H. — §1 nymaio, uTo npu 3TOM npuMecH BHropaloT,

f
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JI. — Oumubaewncsa. [lpouecc OCHOBaZH Ha TOM SBJIEHHH, YTO IpUMECH,
CTPEMACH OCTATBCS B XHIKOH 30He, YXOAAT M3 Tex 4aCTeli repMaHHEBOrO
CIMTKA, KOTODHIE, OX/aX/1asiCh, HAUHHAIOT 3aTBEpPHEBaTb. TakuM CnocoGoM HX
NOCTENEHHO CTOHANT OT 0ZHOro KoHma Opycka repMaHusi K APYyroMy H noclie
NOBTOPEHHS 3TOl NpOoUeAypH HECKOAbKO pas o6pe3aloT KOHew CTepXHsd, B KO-
TOpPOM COGDaHHl BCe IPHMECH.

H. — U ero Br6pacusaior?

JI. — Her, noroMy urto repMasufi cTourT oOveHb joporo. Ero nosTtopso
ACTOJIB3YIOT NPH OYMCTKE cjaegyiolied NOPUHH repMaHus.

H. — 3710 3acTaBasier MeHs AyMaTh, YTo Hamla I'dpa Buepa HcnhTaja Ha
cee 30HHYIO OYMCTKY...

JI. — Kro Takas I'épa, u uro 3a wemyxy ThI MHE DaCCKasbiBaellb?

H.— I'é6pa — Hawa xomka (MH ee Tak 30BeM, NOTOMY 4TO OHa HaNoOJO-
BuHy aHropckas). O6GHuMO OueHb 4YHCTAas, OHA, AOMKHO OHTh, CBS3a7aChC AYp-
HOH KoMnaHuell H HaxBatasia Gnox. IlpoBegs rpeGHeM MHOro pas OT TOJIOBH
10 XBOCTa, MH ee oCBoGofuam or ee npuMecefl... Ho kKak ycrpoen rpeGenb
s repManus? 1 xouy ckasarb, KakMM o6pasomM yjpaercs pacljaBAUTh Y3KYIO
30HYy TepMaHus?

Buicorouacmommuntii Hazpes

JI. — letaercs 3TO ¢ NOMOUIBIO HHAYKUHOHHOrO BBICOKOYACTOTHOTO Ha-
rpeea. KopoTkas Karyuika Hu3 HeCKOJBKHX BHTKOB OXBATbiBaeT 30HY IJasBJje-
HHf, MO KaTyHIKe NPOMYCKaercs OT MOIHOrO TIeHepaTopa TOK BEICOKOH uac-
TotHl. MaruuTHOEe moJie 3TOW KAaTylWKW HMaBOXHT B MacCe repMaHHS TOKH,
KOTOpHE HAarpeBaloT Haxopsdmuiics BHYTPH KATYWIKH YYyaCTOK CAHTKA 0 mJja-
Baenust (puc. 34). '

H. — Jro xe camoe pesaau MoeMmy asze Kool

JI. —Uro cpenaan TBOeMy gsge? Hro, y Hero Ttome Gulium Gnoxu?

H. — Her, u3-32 3J0n0JyyHOr0 najeHHus ero KOJEeHHHH CyCTas 3amoJHHII-
Csi CHHOBHAJBbHOI JKHAKOCTLIO, M eMy JeJajH BLICOKOYACTOTHYIO AHATEPMHIO.

Tuzens A

Puc. 34, 3oHna% NAaBKa GCYMECTBARETCA 7//'///_%'7/27—
H BaHHE H s
i o+ wk | | )

4acToTH, MNPOTEKAONHX HO KaTyLIKe, A
KOTOpas MeAJEeHHO NepeMentaeTcs oT 0x- ”GIZP‘%;EM ¥—1 I
HOTO KOHLA THTAS K Apyromy. THreas mpybna
noMenteH B KBapuesyio TpyGKy, sanod- re:;g;{';;p
HeHHYH a30T0 .
y M HJIH BOXOPOZOM sacmoms

JI. — 51 nonuMmarp. KoJeHO NOMEIAIOT MeXAY ABYMA XOPOUIO H30JHPO-
BaHHBHIMM 3JIEKTPOLAMH, K KOTOPHIM MNOZBOAAT HampsKeHHe BHICOKOH UYacTOTBL
Coszannoe TakMM 06pasoM 3JjekTpHuecKoe mose 6jarogaps HOTEpAM B IH-
9JIEKTpHKe HarpeBaer cam G6oabHO# opran. Ho B omyumuume ot 3TOro mpH
HHIYKUHOHHOM HAarpese, MCHOJL3YyeMOM B 30HHOH OUHCTKE, HArpeB Cco3jgaercs
MarHUHTHHM DOJEeM, KOTOPOe HaBOAUT TOKH B Macce NOJynpoOBOJHHKA.
UynecHas 0COGEHHOCThL BHCOKOYACTOTHOTO HArpesa 3aKJI0Yaercss B TOM, 4TO
Kak 0pu JeHCTBHM 3JIEKTPHYECKOTO [OJS HA H30JATOp, TdK M NpH [eHCTBUH
MariuTHOrO MOJIS Ha NPOBOAHMK HarpeB BHYTDEHHHUX uacTell NPOUCXOZMT He
H3-32 MOCTENEeHHOr0 NDOHHKHOBEHHS Temaa OT NepudepHHHBIX uyacTell, a OfHO-
BPEMEHHO Ha BCIO IIYOMHY, KaK 3TO PeKOMEH/Yercs NPH NPHIOTOBJAEHHMH XO-
poulero Gu¢LITEKCA...

H. — Ho Bepuemcsa x uawemy repMannio. Karywka Megienno jgBHraercs
OT O/JHOTO KOHLA THIVIS K XPYroMy...

JI. — ..ecin TOJIbKO He CaM THreJb MeE[JIEHHO [BHXETCH BHYTPH XKa-
TYIWIKH, YTO jJaeT Tako#l ke pesynbrar. B jeficTBHTENBHOCTH YCTaHABJMBAETCA
HECKOJIbKO KAaTyUIeK Ha Olpe/e/]eHHOM pacCTOSHMH OZHA OT ZAPYroff c TeM,
yro6Hl 3@ OAHMH NPOXOJL THIVIA HOJYUHTb HeCKOJbKO 30H MNJaBJEHHs, uepeaylo-
HUXCA C 30HAMH 3aTBepheBaHHA. PeayabTaT HO/MyYaeTcs TAaKOH XKe, Kak eciH
Ob BAOJSL C/JAMTKA TePMaHHs HECKOJBKO Da3 HPOrHaju OAHY 30HY IJ1aBJEHHSA.
§ xouy DOAYEPKHYTb, YTO repMaHMil ABHUKETCA OueHb Me[JIEHHO: OAMH MHJ-
JHUMETP B MHUHYTY.

H.— A yro IenaloT ¢ KxpeMHHeM?

JI.— To ke camoe, Tosibko npH GoJsiee BHICOKOH TeMnepaType: ec/u rep-
Mamzl] naasutca npu 940°C, To Ana niaBjeHHR KpeMHHs HyxHo 1420°C.
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ITocae ovuCMBEU—EPUCTRARAUSAUUA

Boiconas
vacmoma

]

Puc. 35, Burarnsanse MOHOKPH-
craana. Haxoxsmuiica B THrIe
NOJVIPOBOXHAKOBbIH MaTepHan
HOALEPKHBALTCA B pacriaBieH-
HOM COCTOSIHMH C IIOMOIIBIO BbI-
COKO44CTOTHOT'O Harpepa.

CTOPOB.

BOJAHHK BHLICOKOH YHCTOTHL.

H. — A nouemy TakuM 06pa3oM OUUIIEHHHI NOJYIPOBOJHHUKOBHH MaTe-
pHad Helb3ss HemoCpefCTBEHHO HCNOJAL30BATH AJS1 U3TOTOBJIEHHA TpaH3HCTO-
poB? PasBe OH He KpHCTaNAHUECKHH?

JI.— On kpucrajuudeckdii, HO 3TO ellle He Takue KDPHCTAJIBL, Kakue
Hy:XHbl HaM. [locje 30HHON OYHMCTKH CJAMTOK COCTOUT U3 GOJBUIOrO 4MUc/Aa cpa-
IIeHHHX B 6eCnopsake KPHCTaw10B, HaM :xe HYXKHa WCKJIIOUKTENLHO IIpa-
BWJIbHAf, eXMHAdA IJ BCEro KyCcKa repMaHHs KpHCTa/UIHYeCKas pemeTKa, opu-
eHTAUHIO KOTOPOH MH ROJ/KHH 3HaTh. TaKylo efHHYIO pemerky, oGpa3yioulyio
MOHOKDHCTAaJ/J, NOJYYyaloT nyTeM BHIpAUIMBAHHS KDPHCTANIA BOKDYr Ma-

JIEHBKOTO KDHCTAJIHK2, HMEHYeMOTO «3aTPaBKOH»

H. —B cBoe BpeMs g 3a6aBisJcs, BhIDAILH-
Bas KPacUBLHe KPHCTAAJbBI: AJfA 3TOF0 B CTAKaH
C KpenkuM pacTBOPOM NOBapeHHOH COJAM A Ony-
CKaJl HUTKY C NPHKJIEEHHBIM KPOXOTHHIM KPHCTA/i~
JUKOM COJIH. 3a HeZesi0 BOKPYr 3TOTO KPHCTAN-
Juxa 06pa3oBHIBAJICA YYAECHBIH MPO3pavHmbiil Ky6.
He Takum a8 cnoco6oM BLIPAIMBAIOT KPHCTAJIH
MONYNnPOBOAHHKA?

«—punuun Tor xe, Ho BMecTo pacrso-
pa HCroOJb3YIOT OYHIEHHHIH repmaHHii B pacmia-
BJIEHHOM COCTOSSHHH. B Hero omyckaior 3atpasky,
YKPEIJIEHHYIO HA HHUXKHEH YacTH CTepxHs, Ko~
TOPRIE Bpalllaercsi BOKDPYI' CBOE€ OCH M OXZHOBpe-
MEHHO OyeHb MeNJIeHHO nogHuMaeTcs (pHe. 35).
Bokpyr satpaBku aToMbl repMaHHs (WJH KpeM-
HHs1) BHICTPAHBAIOTCA B NPaBHJBHYI0 KDHCTAJIH-
qecKylo pewerky. I[loaynpoBoaHHKOBHIH Mare-
puasn 3arBepieBaer, o6Bo/MaKuBasi 3aTpaBKy. B
pesyJabTaTe 3TOrO IpoLiecca uepe3 HEeCKOJAbKO Ya-
COB IIONYYalOT MOHOKDHCTAMIMYECKHHl CTepxeHb
AHaMETPOM B HECKOJBKO C2HTHMETPOB, AJHHOH RO

30 cm, Becom B 1 k2 M Goabure. M3 Hero MOXKHO CZeNaTh THICSYH TPaH3H~
H. — Opnum CA0BOM, 3TOT MOHOKDHCTAJJ HpejcraBJiser cofofi moaynpo-

JI. — Her, s 3a6n1 ckasate Tebe, UTo B DACHiaBJeHHYI0O Maccy, B3 KO-
TOPOM BHITArHBAIOT MOHOKDHCTAMJH, J06aBAfIOT HPHUMeCh THNA p MJH THHA n,
/) Tak KaK JJI1 M3TOTOBJIEHHS TPaH3HCTOpa OGHuHO TpebyeTca MarepHals, coneps
KAl OnpejlesieHHyl0 IpPUMech B HYXHOM KojuuecTBe. Torga oxma H3 obua-

creit 6yAynero TPaH3UCTOpa, HanmpuMep 6a3a, yxe 6yaer roTosa.

A menepov HEMH 020 MEXAHUKY

H. — Tu ckazan MHe, YTO H3 OXHOr0 MOHOKDHCTAJJIa MAeJaloT THICAUYH
TPAH3UCTOPOB; 3HAYHUT JH 3TO, YTO €ro APOGAT Ha MEJKHE KYCOUKH?

JI. — Pasymeercs. st HavajJa MOHOKDHCTAJJ DeXKYT, KaK OGEIUHYIO KOJ-
Gacy, Ha JOMTHKH WJH INIaCTHHKH TOJIMHMHON OT 0,1 no 2 mm. Takasa ToHKas

onepamHs TPOH3BOJUTCH

ajMasHoH [QHCKOBOH nujo#l. MoXKHO unPHMEHSITH

TaKxKe JEHTOYHYIO NHJY, COCTOSIIIYI0O M3 BOJbOPaMOBLIX HHTeH ¢ aGPasHBHBIM
NOKpHTHeM. 3aTeM KaxK/[afd INIaCTHHKA B CBOIO ouepe/b Daspesaercs HA Ma-
fleHbKHEe KBaJPaTHKH CO CTOPQHOH B HECKOJBKO MHMIHMerpoB. OXHH TakKo#

KBajpaTHK ¢ pasMepaMH 2 X 2 mm npu Tomitane 0,5 MM BecuT BCero JulUb
O[Hy cOTylo rpaMma. TH MoOXellb NOACYUMTATh, HTO TEOPETHYECKH OJHOrO MO-
HOKpPHCTaJJa B 5 Ke AOCTaTouHo Ha NONMUJUIHOHA Tpansucropos! B neiicrsu-
TeNbHOCTH Xe npu o6paGoTke neMasas 4acTh MOHOKPHCTajsa NpeBPaIaercs
B OTXOJH, YTO CHH¥KaeT BBIXOA NOTOBBIX TPAaH3HCTOPOB,

Memod uwepedyrouurxca 4006

H. — Bce xe ux NOJAYYHTCS BHYIDUTCJBHOE KOJIHYECTBO, Jaxe ecin npep-
NONOXUTb, YTO MNOJIOBHHA MaTepHana HJIeT B OTXO/H. O}IHZKO KaK 3TH

yewyiKs repMalus NpeBpamaioT B TOTOBBE TPAH3HCTOPH?
JI. — «OtpaBassa» Takyw dewylky c o6Genx CTOPOH HPHMECHIO APYroro
THIIZa 1O CPaBHEHUI0 C cojepaitefica B caMoli uemryfike. HampuMep, eciH
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yemyfika Bblpe3aHa H3 MOHOKDHCTaJJa C MNPHMECBIO THHA 7, TO € O06eHX
CTOPOH B uelly#Ky BBOAAT NpHUMeCh THOA p C TeM, uTOGH 06pa30BaTh 3MHT-
Tep H KO/NIEKTOP TPaH3HCTOpa THIa p-n-p.

H. — Ypaxaemutil Jlio6ogHafikun, y MeHs ecTb GjecTsailas Hjesd: noueMy
6u He BHINYCKaTbh <«NOJHOCTHIO HCHEYeHHble» TPAH3UCTOPH, BBOAA 06e upH-
MecH Cpasy ke Np{ BHTATHBAHHM KpHcTaasaa. Hanpumep, B Havaze BHITH-
rHBaHUA B PACIJIABJEHHYIO MacCy NOJYNPOBOLHHKA MOXKHO Gullo Gel GPOCHTE
npuMech THna p, XxoTs O uuHpui. 3areM nocsie 06pasoBaHHA 30HH p U BH-
BEJCHHMS ee W3 pachnjaBa B HOCAeIHHE MOXKHO GEJIO G6bl GPOCHTH NPHMECH
TMHA A, HanpHMep MHIUbAK, YTOGBI IOJYYHTb 30HY ¢ NPOBOAMMOCTRIO THIA 7.
3areM caenosato Gbl 106aBUTh MHAMSA, YTOGH! AKUENTODH CTAJH OCHOBHBIMH
HOCHTeJIIMH 3apf/J0B, YTO CHOBA Jafo OB HaM 30HY p, H T. A. B KoHeuHOM
UTOre MBI NOJYYHUAH 6B CTEDPXKEeHb IepMaHHd C dYepelyIOIHUMHCH 30HaAMH TH-
noB p u n Jocrarouno Owo G6b paspesaTh €ro Ha NJACTHHKH € 30HOH
THHA 7 nocepeauHe, 4To6LI NOJYUMTH TPaH3HCTOPH THNA p-7-p, H C 30HOH
THOA P nocepefiuHe, ecJM MEI 3aXOTHM NOAYYHTb TPAH3UCTOPLI THHA N-p-n.
Coraacucek, Jlio6osHaiikuH, Y10 HHOTZA MHE UDHXOAAT [FeHHa/bHbBle Hjieu!

JI. —Uem s Jio6yiock B Tebe, Tak 3TO TBOel CKpOMHOCTHIO.. K coxane-
HMIO, B TBOe#l Hiee Her Huuero HoBoro. OHA [aBHO H3BeCTHA H JIEXKHT B OC-
HOBe H3TOTOBJICHHS T4K HA3WBAEMHX BH DAI{eHHB X HIH «TAHYTH X»
nepexo/oB. Merog 5TOT He3KOHOMMYEH, TaK KaK HOJy4YeHHEE C ero MOMOLIbIo
30HH 06JaJalT AOBOJMBHO 6oJbnofi TosuuHOl, KpoMe Toro, mnpubapiass
KaXABlil pa3 mpUMech TO OJUOFO THHmA, TO APYroro, HENPEepsBHO NOBHILIAIOT
cojepxaHue npuMecefi B noouepeqno o6pasyeMbIX 30HAaX, UTO TakXKe He JHU-
meHo HexoctatkoB. TemM He MeHee MeTOJ BHpalllHBaHHUsA NepPex0oJ0B IpHUMe-
HAETCS ellle M B HaulM JHH, OCOGEHHO NPH H3rOTOBJEHHH TPaH3HUCTODOB U3
KpeMHUSL.

Cnaasnvie mpansucmopul

H.— I eme pas y6expgawoch, uro poxuics ciauiukoM mo3auo. Ho Bep-
HeMCsl K HalIuM dewlyiikaM — oGBbACHH MHe, KaK Ha HHX (HOPMHDYIOT 3MHTTED
H KOJIEKTOPD.

JI.— Ias sTOro B 3aBUCHMOCTH OT XKejaeMoii CTPYKTYPH TpaH3UCTOpa
OpUMeHSI0T pasiauunble Merofn! Yamge BCero mpomecc CBOJHTCS K «OTpasie-
HHIO» Gasbl, T. e. BBeJEHHIO B Hee NpHUMeceii JPYyroro THIa, 4eM copepXKa-
myecss B Mmartephane 6a3nl. HauGosee npocToft m uanboJee yacTo HCHofb3ye-
MBI METOJ| 3aKJ/IOUaeTCsl B HAKJAaAbIBaHUK Ha ofe CTOpPOHH HJIACTHHKH rep-

Konnexmop
P
N
Puc. 36. CxemaTH4ueckuil paspes cmiaBHOro n basa
TDAH3HCTOPA CIPYKTYPH p-n-p. P
P
Imummep

MaHHSl THOZ 7, caymamlel 6asofi, MajleHbKHX KYCOUKOB («HaBECOK») HHIHS
u GuicTpoM mnarpesanun npuMepHo xo 600°C. [lpu sToii TemMnepaType Hmgmil
CnyaB/IseTcsl ¢ HAXOAAMMMCA NOX HUM CJOEM TepMaHHs, HECMOTPA Ha TO, 4TO
caM repManuii miasurcs ToJbko npd 940°C. Ilpy oCTHBaHUM HaCHIieHHble
HHAMEM OOG/IaCTH CIJIaBJeHHS] DEKPHCTA/VIM3YIOTCS M npHOGPETaloT NpOBOLH-
Mocth THna p. Tak noJdyvaloT TPaH3HCTOP CTPYKTYpH p-n-p (puc. 36). Kak
MBI y:Ke T[OBODW/IH paHblle, NJACTHHKA, o6Gpasyomast KOJANEKTOp, GoJblile
MVIACTHHKH 3MHTTEpa. JTO Obseryaer TENJIOBOH DPEeXHM TpaHsucropa (Ha Koui-
JleKTOpe paccenBaerca GoJbHIas MOIIHOCTB) U YJAYYUIAET ero yCH/IHTeJbHLIE
cBofictBa. Omepauum CHaBJeHHs NPOBOAAT NPH TIMATENbHO HOMOGDPAHHBIX
TEMIEPATYPE H BPEMeHM HarpeBa, A0GMBAACH TOro, YTOGHI OCTAIOILASICA MEKIY
pacniaB/ieHHBIME OGJacTAMH 4acThb deulyiiku, ofpasyiomas 6asy, cocTaBaana
MeHee OJHOH ZABafuarofi Aoad MHUAIuMeTpa. TpaH3UCTOPH, H3TOTOBJIEHHbIE
TakuM CHOCOGOM, Ha3LIBAIOTCH CHJAAaBHBIMH, OHH NPUrOAHH [/ CAMBIX
pas/iuYHEIX NPHMEHEHHH B OGNACTH HU3KMX H YMEpPEHHO BHICOKMX 4YacToT (Ha
JIJMHHEIX M CPeJHHX BOJHAaX).

H.—Tw onmare roBopuulb MHe O AByX TPYAHOCTHX, C KOTOPHIMH MBI
CTaJKUBaEMCA 0OpH NPHMEHEHHH TPAH3UCTOPOB: O IOBBIUIEHHEIX 3HAUEHHAX
MOMHOCTH M YacTOTH. Sl XoTes OH NOJYYHTH HEKOTOpHle PA3bICHEHHS MO
3TOMY BOMPOCY,

I

Ge

In
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Memod napa u ouggysuu

JI. — Tak mHauneMm ¢ BOmpoca © MolllHocTH. KTO roBOpHT BaTTH — rOBO-
puT xKazopuu. [IJs TNOJYyUeHHS ROCTATOUHOH MOILMHOCTH NPH HeGOJBUIOM Ha=
NpAXKEHUH, THNUYHOM AN TPAH3HUCTOPoB, ueobGxoxzumo npuberaTh K GOJBIIMM
TOKaM.

H. — PasyMeercs, nOTOMy YTO MOWIHOCTh PaBHA HaNpSKEHHIO, YMHOMKEH-
HOMY Ha TOK.

Ji. —bBpaso! Ho 3TH TOKH, mpoxojs 4epe3 nepexoibl, HUMEIOmHE Majoe
ceuenHe, BHIEJAAIOT Ha HUYX TeMNO, a TH 3HaeWlb, KAaK IJOXO0 MOJynpoBOL-
HUKH BHEpXKHUBAIOT TEMOEPaTypy. .

H. — U xaxoe xe cpesCcTBO NPOTHB 3TOTO TH npejljaraeuis?

JI. — Ilpexe BCcero HyXKHO YBEJHYUTH CeUeHHEe NOJAYNPOBOAHHMKA, CJenro-
BaTeJbHO, Je1aTh TPAH3UCTOPH C OTHOCHTEJABHO GOJBIIOH mJoumIajblo. 3areM
ciepyeT 0GJerydTb OTBOJ TeNJa, YKPenuB [IJs 3TOr0 KONIEKTOD Ha GoJbUION
MeTaJJINYecKoll IJIacTHHKe, cayXkaitefi paguartopoM. Meap sBjadercs npekpac-
HEIM TIDOBOAHHMKOM TenJja, €e M pPEKOMeHAYercs HCHOJb30BarTh AJsd 3TOl
LeJIH.

H. — 3Hauur, pauHOHAJbHOE HCNOJL30BAHUE TPAH3UCTOPOB Tpebyer NpH-
MeHeHHsI 3aKOHOB TemoTexHUKH. Eciu g npaBHJABHO NOHAJ, MHe Cleayer 3a-
HATbCH H3yueHHEM H 3TOH HaykH, 6egHaf MOS roNoOByuUIKal

JI. — Ycnokoitcss, Hesmafikun, aas  pacdera pacnpocTpadenus Temaa
MOXKHO MOJb30BaThHCA NpPaBWJIAMH pacyera TOKa B 3JEKTPUYECKHX Uensx; [o-
JydaeMble pe3ysbTaTH BuojHe yOexiuredbHH... Ho BepHeMcs K MOIHBIM TpaH-
sucropaM. $l poaxken TteGe cKa3aTh, YTO HMX YacTO HU3TOTOBAAIOT METOAOM
aund dysuu [loMecTHB INIAaCTHHKH NOJYnPOBOAHHK2 B arTMocdepy rasa,
coJiepxKamero napbl npeMeceif, KoTopele ZOMXKHB 06pa30BaTbh 3MHUTITED H KOJ-
JIEKTOp, HarpeBaloT NOJYNPOBOIHHKOBHE MJIACTUHKH X0 TeMmeparyphl, Gau3Kol
K MX TOUKe IJIaBJjeHHsA. ATOMB npuMeceii IOCTENEHHO NPOHHKAIOT B HOJYNpO-
BopHuk. Omepauus AJMTCH HECKOJLKO YacoB, IDTO 03HauaeT, 4TO, HO3UPYS
cojepXKaHye NpHMeceil B rase H peryJHpys mJureabHocTh Auddysun, MOXKHO
TOYHO onpejeisitb IAyGUHY NPOHUKHOBEHUS HPHUMECHHIX ATOMOB B MarepHaj
6asel. KpoMe TOro, 3TOT METOJ NO3BOJSET NOJY4aTb 3MHUTTED H KOJJIEKTOD
¢ HeobxXoIuMOH 175 MOIMHBIX TPaH3UCTOPOB GOJBHION HNIOIAIBIO.

H.— Tem ayumie, Ho 4TO Xe TOTAa NOpensiTcTByer paboTe TPaH3HCTOPOB
Ha BBEICOKMX YaCTOTax? N

L~ P
/ 84 npenamcmeusr
f P~ )?1’1 P

Q
(( ( W1
(\\ = &q JI. — IIBa ¢daxTtopa: BpeMs npoGera ¥ eMKOCTb.
N P H. — O xaxom npobere TH rOBOpUHIb?
\ D\‘/ A JI. — O npoxopxe HOcHTesell 3apaga uepes 6Gazy OT 3IMHTTEpPA K KOJIEK=

TOpY. DTHM BpeMeHeM npexHe6perarth HeJb3si, MOTOMY 4TO, KAK s TeGe yxKe ro-
BODHJI, 3JEKTPOHH H JHPKH NepeMeIlaoTcsi C JLOBOJBHO OrpaHHYeHHLIMH
cKopocTsAMH. DBo3sbMeM, uanpuMep, 3/eKTpOHH, npoGerawoiue 3a CEKYHLY
40 m. JonmycTuM, 4ro HaM y/laJjocy cieiath 6asy tommuunoii B 0,1 mm. 3ua-
4ut, AN npobera 3Tore NyTH 3JeKTpoHY noTpebyercs 2,5 mxcex,

H. — Hy, ato ue Tak MHoro.

JI.—W TemM ne Menee AJa curHaaa wyactoroif B 1 Mey 310 cauuikom
MHOro, Tak KakK nepHoj TakKoro KoJeGaHUs HMeeT AJHTEIbHOCTh BCEro JHWb
| mKcex, M HamleMy 3/eKTDOHY-YBAaJLHIO 3a BpEMs ero HETOPOMJIMBOrO myTe-
ulecTBHA 4epe3 6a3y NpHAeTCH ABaKAH MeHATh TeMn. BOT MH H CTOJKHYJHCH
¢ TeM, YTO TPaH3UCTOpP He CNOCOGeH YCHJAMBATh TOKH, YaCTOTAa KOTOPHX Mpe-
BBIIIAET HECKOJABbKO COTEH KuJiorepi. !

H.— Kakas rparuueckas curyaudsi! W g BuXKY OAHMH TOJBKO BHIXOA:

pos
YMEeHBIUHTDL TOJIHHY 6asbl, TO BO3MOXKHO?
H

JIl.—Jla, u s pacckaxy Te6e O CPEACTBaX MOCTHKEHHS 3TOH UeEJH.
Ho Hago Takxe y4uMTHIBATH BTOPO#l ONAacHhl (akTOp: €MKOCTH p-n mepe-

XO040B.
H. — A 4eM 3TH €MKOCTH HAM MelIamoT?

! Crporo rosops, YacTOTHMA npefled paGoTH TPAHIUCTOPA ONpPeNesINeTCs He BpeMes
neM npobera HocaTeteR uepe3 Gasy (370 npupeao Obl JHIWbL K 3aAePXKKe YCHAHBAEMOrO
cHrH{ania), a oTIHuHeM BpeMeHH npobGera nJs OTHEAbHBIX HOCHTE/ell, B pe3yibraTe uero
MPOHCXOAMT «pa3MbiBaHHe» YycHAHBaeMoro cursasa OpHako pa3bpoc BpeMedn npoGera
NpAMO HpPONOpUHOMAJieM HAYUIEMY B pPacdeT CpelHeMY 3HAUEHHIO BpeMeHH npobera, Tax
trr% B KOHEUHOM CYeTe 5TO BPeMs OTDAHMYMBAET 4acTOTHHMH Npeien Tpausucropa. llpum.
peod,
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Jl.—Passe TH 3a6hl O TOM Bpene, KOTOpHIA NPHUMHSIIOT HapasUTHHE
€MKOCTH B JIaMOOBHIX CxeMax? 3/eCb OHM BHI3LIBAIOT Te e TPYAHOCTH.
EmkocTnoe conpoTuBjeHHe, KOTOPOe OHM OKa3bIBAIOT NPOXOXKAEHHIO TOKa,
TEM MeHbIlle, yeM Bblllle YacTOTA TOKOB. B pe3y/jbTaTe TOKHM BBICOKOH WaCTOTHI
EMECTO TOro, 4ToGW MATH TO Mpe/JHa3sHAaYeHHON UM Jxopore, yIUPAIOT depes
napasHTHbIE eMKOCTH.

H. — eficTBuTenpHo, 37H eMKOCTH nojofHs! siuefikaM B pemrere, XKOTOpoe
croco6HO y/1epKaTh TOJABKO KDYMHBIE OPEXH, 4 E€CJHM TONKITAThCH HANOJHUTh
ero ropoxoM, To OH BeCh BHICHmIeTcsl... CieloBaTesbHO, YTOGHL HAUI TPAaH3H-
crop paGoTan Ha BHICOKMX YaCTOTax, HyXKHO YMEHBUINTH NJOLIAAH 3MHTTepa
H KOJLIeKTOpa. Beab 3TO A0JMHO YMeHBUIHTL UX €MKOCTH. .

Tempod, romopoulti umn He Asamemch

JI. — Mpasunsno, ITonyrso 3aMers, YTO €CTh OXOMBHEHE CHOCOO CHH-
30T S(PMEKTUBHYIO eMKOCTb, He yMeHbUIAs NpH 3TOM YPE3MEpHO MJIOULALH
ePeXONI0B, 4YTO CHJBHO OBl OTPAHHYMJIO DACCEMBAEMYI0 MOIMIHOCTH., DTO OCY-
LeCTBAEHO B HOJYHIPOBOLHHUKOBOM TeTpopae. §1 cheuy ckasaTh
Tefe, ure paGoTa 5Toro mpubopa He HMeeT HHUKAKOH aHANOTHH C pa6oToii
BAKYYMHOTO TETPOXA... 37eCk 4YeTBepPTHIl 3JMEKTPOA pasMelllaeTcss Ha Gase

" __. n —
2 e R P AL
RN Pl DA
dneammep § 2 S~ s L = RKonnenmop
- ot -

Puc. 37. TIpuHuyn neH#CTBHS NMOAYIPOBOIHHKOBOTO TET~

poxa. KodTakT ¢ moTenunaioM—6 8, NoMeuteHHbIH

HRanmpoTHB BHBOA2 6a3H, OTTAAKHBAET 31EKTPOHH, COKpPa-
uas addekTuBHOE CeueHHe 6ashl.

¢ OPOTHBOMNOJOXKHON OT OCHOBHOTO BEIBOJ@ CTOPOHEl M ero NOTeHOHAJ HMeer
nPOTHBONOJIOKHKA 3uak (puc. 37). B 3THX YCJOBHAX TOJNBLKO 4YacTb 3IMHTTED-
HOTO IIepexo/ja, HPUJIeramllero K OCHOBHOMY BHIBOLY 6a3wl, moJydaer npsmoe
cMeipeHue, obecneuyuBaiollee BCIpPLICKMBAHMWe HocHTeNell 3apsanoB. CooTBeT-
CTBEHHO HOTOK 3THX HOCHTeJell NpHKHBAeTCs K OJHOH CcropoHe 6asbi, U TAKUM
06pasoM yjhaercs 3HAYHTENbHO CHH3HThL 3(Q(eKTHBHOe cedeHHe TPaH3HCTODA,
YTO IPHBOIHUT K YMEHBUICHHIO POJHM €MKOCTEH p-fi NepeXoxos I,

Yuenvuwenue moauiurvt 6asve

H. — CosceM Hernyno npuiyMmajs — OPHAYUIHTE NOTOK 3NEKTPOHOB HWIIH
gupoxk! Ho kakuM o6pasoM yjpaerTcss yMeHbIIaTh TOJMIHHY O6askl?

JI.— 310 pocTuraerca nyreM BHIpe3aHUAs € KaxXAoli CTOpOHM Gasbl
CBOETO0 POJZa BOPOHOK HJM JYHOK. JloHHUIKM o6eHx JIYHOK pa3fesfeT B 3TOM
c/lyyae PacCTOSHHE BCEr0 JUUIb B HECKOJBKO MHKDOH. 3areM B HHX OCaXJaior
HEMHOTO MH[IHs — BOT H Bech Goxyc.

H.— Te6s nocaywmwaemb, Tak 3T0 OueHb npocto. Ho g coMueBaioch, B
TOUHOCTH HMHCTPYMEHTA, HCHO/b3yeMOro AJjd BbIpe3aHHs 3THX YIVyGseHnfl

JI. — 3THUM HHCTPYMEHTOM C/AyXKaT OueHb TOHKHE CTPYHKH KHUAKOCTH, MO
KOTODHIM yepe3 repMaHifi NMPOXOXHT HOCTOSHHEIA TOK. B pesyJjbraTe 3J€KTPO-
JH3a, a MMEHHO Ha 3TOM fIBJEHMH M OCHOBaH mnpouecc obpaboTku, aToM 3a
aTOMOM OTpPHBalOTCA OT NOJYNPOBOAHHMKA. B KoHUe onepaitu¥ H3MeHAIOT Ha-
npagBjeHue TOKa, u 6jarofaps TOMY Ke 9JEKTpOJNH3y aTOMH MHAHA H3 COOT-
BETCTBYIOILLErO 3/IKTPOJHUTA OCAKZAIOTCA HA NOBEPXHOCTE TONBKO UTO BhIpe-
3aHHHIX yray6Jenuii (puc. 38).

H.— Yynecno! Ho xax y3sualor TOYHO TOT MOMEHT, Koria 6asa crala

MOCTAaTOYHO TOHKOH?

! EMKOCTE KOMIEKTODHOTO TNepexoia Yy Terpolla OCTAeTCd TAakol e, KaK y Tpuona
¢ awmafdorudsoft reoMerpUed. YMeHbUIeHMe POJH 3TOf eMKOCTH Ha BBHICOKHX 4YacToTax
06yc/0BIeHO CHHXKEHUEM CONPOTHBAeHHs ob6aacTh 6a3pl H3-32 TOro, 4TO AKTHBHAA YacTh
6a3bl pa3MemacICs B HEMOCPEACTBeHHOH 6.H3GCTH OT OCHOBHOIO BLIBOZA 643l ITpun. ped.
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JI. — WaMepsisi snexTpHUECKOE CONPOTHBJCHHE MEXAY ABYMa CTpyfiKaMmu
®uakocTd, HsroToBiaennule sTHM cnocofoM TPaH3HCTODH (X HA3HIBAIOT N O-
BEPDXHOCTHO-6apbepHB MHI) MOryT HCHOJb30BATRCA Ha 4YacToTax, JO-
cruraomux 100 Mey.

H.—Bo BcakoM ciyuae, OHM ROJEHB XOpOWIo paGoTaTh B JHanasoHe
KODOTKHMX BOJIH.

JI. — Ipyroii cnoco6 yMeHbeHHs] TOMMHH 623K 3aKMOUAETCH B MpPH-
MeHeHHM ABOHHON xudysuu Uro6w cresats TPAHSUCTOD CTPYKTYPHL
p-n-p, 6epyT MNACTUHKY NOJYNPOBOLHHKOBOIO MaTepuaja THAA P..,

. @ Ommemp

fonynposoduux

amummep Hornexmop

basa

Pxc. 38. Hpouece H3roToBe NI NOBEPXHOCTHO-6aPhe PHOTO TPat~
3HCTOPa H Pa3pes Takoro TPAH3HCTOPA.

H. — Tw ownGaemses, JTio603HalikiH.
JI. — Coscem Her. Ceituac THl yBu/[MUIb, KaK Bce npoucxoaut. IlaacTurky

e b -
A h HoABeprapT AeHCTBUI0 NapoB TOJABKO ¢ OfHON croponkl. [lapel oxunoBpemenHO
’l : l colepXaT nmpuMecH 06GOHX THIOB, MpHYeM O/(HA U3 npuMeced (0OHUHO HOHOD-
- Hasl) MMeeT CKODOCTb NPOMHKHOBEHHSI HECKOJpKO 6oJbllylo, 4eM npyras (ax-
4/," LenTopHas), HO KOHIeHTpauus nocdefHeli Buie. B pesynwnTaTe Bnepenu Cjos

THOA p ofpasyeTcs TOHKHE C/I0H THma n W MBl HMeeM TPAH3HUCTOD CTPYKTYPbl

PO T p-n-p, y KOTOPOro 6a3a MoXKeT HMeTh TOJILUHY BCEro JHib B O/HY THICAYHYIO

(’” Joao muaauMerpa (1 mx) U Koroplit cmocof6eH ycHAMWBATE Ha 4aCTOTax 10
400 Mey.

H. — JleiicTBHTE/IbHO, OCTPOYMHOE pellleHHE.

JI.— He MeHee OCTpOyMen MeTOX H3ToTOBJeHHS Apefi PoBH X Tpan-
SMCTOPOB, ¥ KOTOpPBIX NpHJEramomuii K sMuUTTepy caoli 6asHl comepxkur 60Jb-
[ee KoJHYeCTBO npHuMeceil (B cjayyae CTPYKTYPH p-n-p— ROHOPOB) € TeM,
gTo6H YBEJHYUTH NPOBOAUMOCTL, [IpH 3roM npoHHKawIiMe B 6a3y 3JEKTPOHBI
fOJIy4ai0T 3HAYUTEJAbHOE YCKOPeHHe, 4TO NO3BoJfeT OTONBHHYTh YaCTOTHBIH
npenea Tpausucropos fo 1000 May.

H. — Bce ayume # ayumel A pa3BHBas TBOK MHC/b, Heab3si JU YMeHb-
IHTE eMKOCTh MeXAY KOJJIEKTOPOM M 06asoli, pasBes 3TH 3JIeKTPOAW H He
YBe/NIMMHBASA OPH 3TOM TOMIHHK Gasbi?

JI. — A RaxkuM CpegCTBOM Twl NpPepmoJaraems AOCTHUbL 3TOH wLeau?
H.— 4 xorer 6 nponoxure Mexay 6a30d M KONIEKTOPOM CJOH Hel«
TPaAJLHOTO TepMAaHHs, KOTOPHH He MMen GH NPOBONHMOCTH HH THNAa p, HRA
THIIA 71, HO YBeJHYHJ OBl pacCTosiMHe MeXKAY 3JeKTpOfaMH.
JI.— 310, MOH Apyr, coBceM He-
riaynoe npexsoxeHHe, M OHO OCylIe-
; // Honnewmgp  CTRJIEHO B TPAHBHCTOPAX TNoJA Ha3pas
P #uem p-n-i-p, rae 6ykea i o6Go3nadaer
cJI0f repManusi ¢ co6CTBEHHOI NPOBOAH-
MocTeio {puc. 39).
H. — Yepr BossMu! Meng eue pas
omepeguan!
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Puec. 39. JlBe BO3MOXHBIE CTDYKTYDH TpaHe
aHCTOpPa C 30HOH COGCTBeHHOR NPOBOAMMOCTH
Mexny 6asoil H KoALIeKTODOM.
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JI. — Bechma coxadnero, Hesnafikun., B 3akmovenne Mue Xxoredoch O6bl
packasaTh TeGe eme 06 OAHOH MOJeNH TDPAH3KCTOpPA [JA BHICOKMX HaCTOT,
B NPOM3BOACTBE KOTOPOrO HCHOAb3yercs Meroj ABoinoR muddysuu. Ins us-
TOTOBJEHMSA TAKOTO TpaH3UcTOpa GepyT HOJYNPOBOJIMMK THHA P, KOTOPHIH €y-
JeT CAYXHUTb KOJJIEKTOPOM, H MeTOAOM AHMPPY3HH CO3AAOT CAOH mpuMeceil
THNA 7, KOTOpEHl 6yneT CAyxXHTb 6a3offl. 3areM C TOH e CTODOHBI TaKikKe
¢ nomombio AHMbPy3uM BBOAAT NpHMeCH THOA p, KOTOpHIe, COKpalias TOJ-
mrsy Gaswr fo Besmuunbl nopaaxa 0,002 mm, oGpasyior smurrep. XHTPOCTb
sakmoyaerca B TOM, yt0 nociefHAs Auddysus NpoH3BOAUTCA Uepe3 Macky,
¢ TeM 4TOGbI OABEpraTh BO3/AEHCTBHIO TOMBKO Y3KHE IIOJOCKH IIOBEPXHOCTH
noAyHpoBOAHHKA, DTa MNOBEPXHOCTh ToOC/e Takok obpaborku (puc. 40, a)

Prc. 40. TTocneloBaTe bHble 9TAlB H3rOTOBAEHMA MeSa-TPAHSHCTOPA.

ApeAcTaBsfeT uepenylollMecs NONocKH Tuna p (sMuTTep) M THma n {Gasa). .__ "
3areM Ha 3Ty HOBEDXHOCTb HAHOCHT KameNlbKH BOCKa TakK, 4To0bl Kaxjas e
e

U3 HAX ONHOBPEMEHHO NDHKPBIBaJda M 30HY n H 30HY p (puc, 40, 6). duamerp
TaKofl KameJbKH He INpeBblllaeT YeTBEPTH MUJAUMeTpa. llmacTueKy uoaymnpo-
BOJHHKA IIOCJE 3TOr0 ONYCKAIOT B PACTBOP, CTPABJMBAIONIMI He 3alUMIIEHHBlE
BocKoM yuacTku, [lpousBe/eHHOe TaKuM 06pa3oM TpaB/jeHHe yMeHbUIAeT TOJ-
IHHY Bcelt nJacTHHKH d oGHaxKaer HCXOAHBI MarepHasJ THOA p NOBCIOAY,
KpoMe MajleHbKHX YYacCTKOB, KOTOphbie GBLIM HOKPLITEI BockoM. [locne ymadte-
HHS BOCKA IUVIACTHHKZ OKasbiBAeTCA TOKPHTOH KPOXOTHHIMH Gyropkavu
(puc. 40, 8), K K2XKIOMY M3 KOTOPHIX MOXKHO NPHNaATb BHIBOJAE 6a3bl U SMHT-
Tepa (OHH JgenaroTcs M3 TOJCTO npososoku auaMmerpom 0,025 mm).

H. —Kak MoxHO pa6oTaTbh ¢ Takoll TOHKO¥ MPOBOJIOKOH?

JI. —TNox 6HHOKYAADHBIM MHKDOCKONOM, HO, KOHEUHO, MpejBapHTEJLHO

TMaCTHHKA IOJIYIPOBO/HHKA TPaBHTCA H Daspe3aeTcss Ha KYCOUKH N[O YHCAY

GyropkoB, W3 KOTOPBIX KaXX[Iui mnpespanlaercg 3aTeM B TPaH3HCTOP. ITH

TPAH3WCTODH HAa3bBIBAIOT «Me3a», Ha3Banue, Koropoe B IOxHOH AMepure cuy-

HHT g4 0603HaueHHs TOPHHIX IJIAaTO C OOGPBIBHCTHIME KpasMH. /
N/

Mesa-TpanaucTopel cB0o60AHO npeojoneBaldT rpanuny 100 Mey, 1. e. pa-
GoTaloT Ha BOJHAX Kopoue 3 M. —

H. —Kaxkoil Til{aTeAbHOCTH H KaKOrO0 BHMMaHHA TpeGyeT H3roTOBJAeHHe —
3THX MHUKDOCKONHMYECKUX ropl ya

ITocaedHue cmaduu npoussodcmea

JI.—H pe nymafi, Hesnafikun, uro paora 3aBeplliena, Xorga nyTem
CHAaB/CHUS, 371ekTpoausa Hiau guddysuum cosganau 3MurTep, 6asy U KOJJeEK-
TOp. 3aMeTh NONYTHO, 4TO B 3THX TPEX MeTOAAX COOTBETCTBEHHO HCHOJB3YIOT
TBepJble, JKUAKHE H Ta3006pasHble BeHlecTBa.

H.— A u4ro xe eme ocraercsi cpenartb, YTOGH TPaH3UCTOD OKOHTATENBLHO
61 POTOB MCHLITATL BCE NPEBPATHOCTH CyALOBIP

JI. — O6paGoTarb ero NOBEPXHOCTb B KHCJIOTE H CO3AaTh YCJAOBHA [Js
H3YMHUTEJBHOH HPOJOMKUTESBHOCTH MH3HH, CMOHTHDOBAB €ro ¢ /[OCTaTOYHOM
KeCTOKOCTBIO, OCGecHeuHBAIONeH BLICOKYIO YCTOMYHMBOCTL NPOTHB YA2DPOB K
BuGpanuy. M, Hakomell, 3aKpHTL ero B FepMETHUHHIA M HenpoapayHbil KOpmyc,
uyTOGH 3aIHMTUTL OT BJAXKHOCTH M CBETa — CMEDTEJNbLHEIX BParoB [0y npoBoz-
HHKOB,




oman Efiuov http //uvw farlsp nat/~roman

H. — Touemy?

JI. — I[ToToMy uro, Kak a Tebe yxKe rOBOPUJ, CBETOBHe Jy4H MOI'YT H3-
MEUHTH NPOBOAUMOCTh TNOJYNPOBONHHKOB M BHI3BAThH 3JEKTPOHHYIO 3MHCCHIO.
3Tu siBjepus UCnogab3ylorcsa B PoToxuonax u ¢ortorpaHsucTOopax Ho 06mYHEIH
TPaU3HCTOp HOJKeH OHTb 3alluiierd OoT cBera. [lo3ToMy OH mnoMelaeTcs B
MJACTMAaCCOBYI0 Kancyiy Wiau MerasliHueckmit kopnyc, Kopmyc TpaHsucropa
YacTO 3aNOJHUAIT HEATPAJbHBIM rasoM (HAalpHMep, a30TOM) HJHM OCOGHIMH HKe-
Jeo6pasHHIMH  BellleCTBaMH. [IpucoeiynHeHHe BHBOZOB HeDPEIKO NOPOXK/AET
ocTpble npoGJeMH, TaK KaK HyX&KHO CO3[aTh UYHCTO OMHUECKHe KOHTAKTHl Me-
KLY KaXKAOH H3 Tpex ofJacTell TPAH3HCTOPA U COOTBETCTBYIOUIUMH NPOBOJOH-
KaMmH, Jo06ol LeHolt mpenoTBpanias o6pasoBaHMe IAPa3HTHHX p-71 NEPEXO/0B.

H.— Teneps, koraa Mbl NOABOJHM HTOrH, i BHMY, YTO AJS H3TrOTOBJe-
HHSl TPAH3HCTOPOB HYKHO OAHOBPEMEHHO 3HaThb (PHU3UKY, XMMHIO H MeXaHHKY.
Sro crumkoM MHoro. 51 mpegnowes Gui mOKynartbh TPaH3HCTOPHI, €CJAH TOMBKO...

JI.— Kakyio eme Hesenyi0 MbICAb THl COGMPAEUILCH MHE W3JIOKHTB?

FRanaarvHutté mpansucmop

H.— Mse nymaercs, 470 MOXKHO H3rOTOBJATh TPAH3HCTOPH 6e3 G6asl,
6es oMutTepa u 6e3 koaaekropa, Ilowemy 6 He B3sTh OPOCTOR CrepXKeHek
repManHs HNH KDeMHHs, HaMOTath HOcepejUHe ero KoJblUO, Ha KOTOpOe H

Butzadnoe
Broduoe
wenpasenus HANPAKCHUE

ifi=

|

Puc. 41, KaBaasum#t TpaHsucrop,

nogasaTh ycuauBaeMoe Hanpsikenue? CospaBzeMoe TakuM 06pazoM 3/71eKTpPH-
yeckoe noje B GoJbuIeil WJAM MeHbUIEH CTeleHH CTaj0 Gbl AyUIHTH 33 TOpJIO
HOTOK HOCHMTeJell 3apAfoB, IPOXORANIUA OT OJHOTO KOHII2 CTEPIKEHbKAa K ApY-
roMy, H TOK B CTepieHbKe MOAYJAHpOBaJcs Obl TOYHO TaK Ke, KaK 9TO Ipo-
HUCXOTHT B BaKYYMHOM TpHOJe NOI BO3xelicTBHeM moTeHuuana ceTkH (puc 41).

JI. — Beauwntit Mot Hesuafiknu!..

H. — Uero e ne xBaraer B MOHX pacCyXKIeHUAX?

JI.— B Hux BCce TaK NpaBHJbLHO, 4YTO NPHGODP, KOTOPHIEH TH TOJBKO UTO
uso6pes, ymxe paBHO cymlecTsyeT. OH HaselBaeTcd Ka HaJABHBI M HIH
noJeBHM TDPAaH3HCTOPOM Ha Hero HeCcKOJbKO NOXO0XK H30GpETeHHBIH
Bo ®paHuud TeKHETpOH, KOTOPHH 06beAUHAET NMpeHMyL{eCTBa TPAaH3HUCTO-
poB u BakyyMHHX Jamn Ho g cnopaummBaw ce6Gs, MOXKHO JIM BCe 3TH OCOGHIe
yCTPOUCTBA MPHYHCAHUTH K GOJIBIIOHK ceMbe TPAH3UCTOPOB...
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Has 1020 4TOG6L npumMenATb TPAHIUCTOPL, HADO 3HATL UX OCHOBHbIE XAPAKTeE-
pucruku. ITocsedrue, Kax u XAPAKTEPUCTUKU AQMR, MO2YT B6LPANATLCA 3HAUEHUAMU
OCHOBHMLIX nAPAMeTpOs usyu 8 sude 2papuxkos, noka3vi8arOUWUX, KAK HEKOTOpbLe TOKU
U HANPANCEHUA U3MeHAI0TCcR 8 3asucumoctu oT dpyeux. OO0Hako 44 TpansucrTopos
epaghudeckoe usobpadcenue XapakTepucTux 0cobeHHo yenHo, ubo kaxcdaa nepemex-
Haa 8eAudUHA 8AUAET HA GOALULUHCTBO Opyeux.

Bor nouemy dsoe mawux Opysed npodeaaroT o4eHs noaestyrwo pabory, pac-
CMOTpe8 pa3AudHble NAPAmMeTpsl U XAPAKTepUCTUKU TPAH3UCTOpOS.

Codepmwanue: Cxema 0aa crarua xapakTepuctux. XapaxTepucTurku
Is=f(Us) u Ix=f(Us). Kpyrusna. Ycunenue no rtorky. BxodHoe conpotusaenue.
Csa3b mewdy KpYTUSHOU, BHYTDEHHUM CONpOTUBACHUECM U YCUAEHUEM no TOKY.
Haceiwenue. Cemeticteo xapakTepuctuk. Anasoeus c nenrodom. Ilpedeavnas mouy-
nocts, Buitxodnoe conporusaenue. Onpeleserue napamerpos no cemeiicrsy craru-
4ecKUX XapaxTepucTux,

*00000000000000¢ [ APC'_[‘BO RPHBBIX mom»“m»

HMrnuyuamuea HesnatruHa

Jlio6o3nadikun, — Hepr Bospmul Hrto s Buxyl Yro osHavaer 3TO He-
MBICJIHMOE CKOIHMIle H3MepHTeJabHBHIX npHbopoB, GaTapefi M NOTEHIHOMETPOB
Ha TBOEM cToJe?

He3Hafikui. — OueBujgHo, THl He BHIMINL IVIaBHOrO, a Ha 3TO €CTh NpH-
uuubl. Begbr pAJSOM ¢ BOJAbTMETpaMH M aMiepMeTpaMM TPaH3HCTOP BHINVIEIHT
coBceM MalleHBKHM. A OH TeM He MeHee BHHOBHHK CErofHSHIHEr0 TOpKeCTBa.

JI. — Ho kakoBa ye/ib BCero 3Toro HarpoMoxaeHus npuGopoB?

H.— A 7ol NOMHMIIB, KAaK HEKOTZa MH CHHMAaiM XaPaKTEDHCTHKH 3JIeK-
TPOHHKIX JaMII: U3MEHEHHS aHOMHOIO TOKAa B 3aBHCHMOCTH OT CeTOYHOTO Ha-
OpSKEHUss HAH OT aHOJHOro Hanpstkenusa? Hy Bor, f M XoTen cHATH aHaJo-
rYYHLie XapaKTEePUCTHKH [1Js CBOErO0 TPAH3UCTOPA.

JI. — [MoxBanbHasa unuuuaTuBal M Te6e ynajaock goCTHYL esu?

H.— MW pa, u Her.. Kak pumuilb, HOCTaTOYHO yKJOHUMBHIE orBer. Ho
MeHs cMmymiaer TOT ()aKT, 4TO Yy JaMIH Mbl YYUTHIBAJAH TDH BeJHUYHHBI:
1} anogmmiii Tok [a, 2) Hanpaxenue aHog—KaTod U, u 3) manpsaxenue
CeTKa—K&aTOM, a Y TPAH3UCTOpA HYXKHO YUHUTEIBATH 4YeToipe: 1) TOK KoJiaek-
ropa Ik, 2) HanpsxeHue Kosadekrop—s3MuTTep Uy, 3) Hanps:Kedue 6Gasa—
smutrep Us u 4) Tok 6asmnt s, )

JI. — Bce 3To nmpaBuabHO. JIefCTBHTEJLHO, KPOMe HCKJIOYHTENbHBIX CJIy-
yaes, JaMne paGoTaloT 6e3 ceToyHOro ToKa. B TpaHaucropax Xe Tok Gasu
urpaer NepBOCTENeHHYI0 POJb. -

PauuorHaasvHaa crema

H. — Bot cxema, KOTOpYI0O A UpPHAYMAJ ONf CHATHA 3THX YeTHpex Bedu«
unH (puc. 42).

JI.— 31ech g BHXKY noTeHuHoMerp R;, KOTOpHI CHYXHUT LA H3MEHeHHS
10 XeJ2HUI0O Hanpsxeuus Mexnay 6a3oft H 5MHUTTEPOM; 3T0 HanpsAXKeHHe H3-
Mepsercs BoabTMetpoM Us, Kpome Toro, y refs ecTh moreHUMOMeTp Ry, ciy-
Mawui JQJ9 HU3MeHeHMs HanpsaXKeHHs KOJNeKTOP—IMUTTep, H3MepsaeMoro
BoabTMerpoM Ux. TH usMepseurb TOK Gasel MHKpoamnepMmerpoM [s, a TOK
KoanekTopa — amuepMerpoM [y, Ilosapasasio Te6s, Hesnafikun: ¢ TBoe#i cxe-
MOH MO¥HO npojiellaTh xopouryio pabory! Uro e y TeGa ne aagurcs?

H.— Y MeHs ckJaafgbiBaeTcss Bhoedyat/ieHue, 9YTO A CTajJd IKEpTBOH To#
camoil IIYTKH, KOTODYIO # e€llle MaJbUMlIKOH npojieinBaj c Halieli GpaBoi
kyxapkoil Menanbeit.
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JI. —Uem xe oTiMuasace 3Ta XepTBa TBoefi panHedi XeCTOKOcTH B 06-
JIaCTH NOJYNPOBOAHHKOB?

H.— OxHaxnel BeuepoM f TOHKOH NPOBOJIOKOH COGAMHHJ BCE KacCTPIOJIH
MexAY co6olf, u Korga Mesasbs 3axoTeja B3sTh OQHY M3 HHX, BCS KYXOH-
Has GaTapesl 06pyuIngack eff Ha roJioBy.

JI. — 370 nenaer 4YecTh TBOEMY BOOGPaKEHHIO, €CJAH He TBOEMY XOpO-
memy Bkycy. Ho s Bce einme He BHXY...

Iy Homnenmap

i“*_
£6-3
Puc. 42. Cxema, ucnoabayemas EAs CHATHA XapaKTePHCTHK TPaH-
3HCTOpA.

H.— A TeM He MeHee, 3TO oueBHAHO. ¥ MeHA CJIOXKHJOCH BIeyar/eHHe,
4TO CTPeJIKH MOHX INPUGOPOB CBSI3aHH MeXAY cOGOH HeBUIHMHIMH HHTSIMH,

Apyrue weMelJeHHO npuxonaT B ABumenue. Hanpumep, xorga s moBopayupaio
pYuYKy HOTeHUHOMeTpa R, u3MeHsis TeM caMHM HanpsxkeHnue 6asn Us, onHo-
BpeMeHHO H3MeHseTcsi TOK Gaswl [, a Takke H TOK Komjekropa [x.

kak kactpioau Menanpn. [loCTaTouHO 07HMOH M3 HHX NOKAYHYTHCH, KaK MIBE
@/

Jdee nepevie xaparmepucmuru

JI.— A pasBe 3TO He HOPMajNbHO? 3TUM TH JEMOUCTPHpPyellb CaM
HOpUHUMN JefCTBUA Tpausucropa. [Ipunaras Mexny Gasoli u sMUTTepOM BO3pa-
CTaiolllee HamnpsizKeHHe, TH HOBHINAelllb BeJHYHHY TOKA, HAYILEro OT 3MUTTEpA
Kk 6Ga3ze, U TeM caMHM YyBeJHYHBaellb TOK, UAYIHI OT SMUTTEpa uepe3z 6a3y
¥ KOJIJIeKTODY.

H. — Pasymeercsa. 3To HOJHOCTBIO aHAJOFHYHO BJMAHMIO CeTKH Ha aHOX-
HHi TOK u B BakyymHofl jamne. Kcratu, BOT 1Be KpHBHEe, KOTOpHE g CHAJ,
peryaupysi notesudomerpoM R, Hanpsikenne Us M 3anucHBas AJsd KaXg0ro
ero sHavenus Beauunnsl I u Jx (puc. 43 u 44).

AP 500 -
0 wma | Ig /
400 .
s /
6 / 300
4 // 200
2 7 100 .
[ 0,4
32 04 06 08 1a 0~ 0z 04 06 08 18
Puc, 43. 3asHcHMOCTh Toka 6asm [, Prc. 44. 3aBHCHMOCTb TOKA KOJjeK-
oT HanpsKenus 6asa ~ svurtep Uy, Ha Topa [ or Hampawenns 6asa—omur-
3TOM PHCYHKE, KaK M HA4 BCEX OCTatb- Tep U,

HBIX, TZe u300paXKeHb XapaKTePHCTHKH
TPaH3UCTOPOB, MOJAPHOCT HATPAKCHHMN
6236 H KOJJAeKTOpa He ykasasa. IloTeH-
nuaasl  OGOHX  SASKTPOAOB  MONOMH-
TeAbHH OTHOCHTCJBHO 3MHTTEPA Y TpPah-
3UCTOPOB CTPYKTYpHl f-p-n ¥ OTpuu2-
TeAbHH Y TPaHBHCTOPOB  CTPYKTYDH
p-n-p.
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JI. — Ouenr xopowo, Hesnafikun, §1 BHKY, YTO TH MCHBITHIBaeUIb TPAH-
3UCTOp CpegHell MOWIHOCTH, NOTOMY YTO KOJAJEKTODHHH TOK JOCTHUTaeT 3Hech
NOYTEHHOH BeSUYHHK! — IOpSAKAa noJyaMnepa.. TBos mnepBas KpHBas, rje \b AN
B32UMOJIEfICTBYIOT TOJILKO JBa 3JeMeHTa — 5MUTTEP U 6a3a u Koropas xa- N,
paKTepH3yeT 3aBHCHMOCTb TOKa 0asn 0T HOTeHUHMajsa Gasel MO OTHOIHEHHIO
K 3MHTTEDY, NPOCTO-HANPOCTO XapaKTepHCTHKA JHOjia, 06PA30BAaHHOrO SMUTTE-
pom # Gazofi.

H.—Tipasnal Tok yBeauuuBaeTcss cHauana MenJeHHO, a 3aTeM Bce
grictpee u GnicTpee. §I BHXKY, YTO 3Ta KpHBas He IpeJICTaBjseT GOJbUIOro
uMTepeca, HO, HyMalo, YTO Apyras KpHBaf, OTpaKamomas H3MeHeHHE KOJ-
JIEKTODHOI'O TOKAa B 3aBHCHMOCTH OT HanpsxeHus 6asn, uMeer GoJabluee
3HaueHue,

Hesnatinun anaromumca ¢ 00mMaHtueos
KpYmusHov

JI.— He yBuekafics, Mo#i Apyr. Bropas KpHBasi HefiCTBUTE/NBHO OYeHb MO-
gasareqbHa. OHa, B 4aCTHOCTH, NOKa3HBaeT HaM, 4T0 KPYTH3Ha TpaH-
3HCTOpa [Aa/eKO He NOCTOSTHHA M H3MEHsercss B 3aBHCHMOCTH OT BeJHUMHbI
HanpsXKeHusd.

H.— Kax? PasBe, HMes [ef0 € TPaH3HCTOPaMH, TOXe FOBOPAT O KpYyTH3-
He? Jlag naMn — 370 OTHOUIeHHe HeGOJBHIONO H3MEHEHHS AHOLHOTO TOKa
K BbI3BaBUIEMY ero HeGO/MbHIOMY H3MEHEHMIO CETOYHOrO HanpsakeHHs.

JI. — Jla, 3gech mO aHajMOTHH MHl TaKXKe ONPEJeJHM KDYTU3HY Kak Of-
HoHIeHHe HeGoJbuIoro usMeHeHdus Alx K BH3BaBUIEMY ero He6GOJbHIOMY H3Me-
Hennio Hanpsxenus Gasw AUs. OGosuauup KpyTH3Hy GyKBO# S, noJyuum:

s Al N
T AUg” ey ;,
K
IW/I
KpyTH3ua y TPaH3HCTODOB, KaK ¥ Y JaMil, BHpaXaercs B MHIJIHaMIepax Il/’v

HZ BOJIBT.
H. — §1 peficTBuTesbHO 3aMeTwJ, YTO NPH NOBHIUIEHHH HANpPSIKeHHs Gassl

KpyTH3Ha Haliero TpaHsucropa Bospactaer. [lpu nepexome or 0,2 k¥ 0,4 8
TOK yBeAWYHJcss BCero Ha 50 Ma, a npH TOBHHUIEHHH HanpsaXKeHHA 6asbl
or 06 no 08 s om yBeawuuscs npuMepso Ha 180 ma. CaenoBarednHo,
B 1epBOM cjyuae Mel uMeeM kpyrtusny 50: (0,4 — 0,2) = 250 ma/s, a Bo BTO- .
pom cayuzae 180:(0,8—0,6)—900 wma/s. UynmosHmuo! ¥ JjamOon HHKOrna
HeNb3s TOJAYUHTb TaKOH KPYTH3HHL

JI. — OgHako He fgenali CJAMIIKOM NOCHEUIHBIX BEIBOZOB O TOM, 4TO YCH- .
JeHHEe TPAH3HCTOPA JeficTBUTENLHO TaK BeJHKO. 31ech pOJib KPYTH3HH 3HAYH-
TeJILHO CKPOMHee, TaK KaK B KOHEYHOM HTOre peHIaloliee 3HAUEHHE HMeEET
BIUSHHE TOKa Gaskl Ha TOK KOMJIEKTOpa.

Onacno! Ozpanuvennasn mOUMHOCHLY

H. — 4 ofmapyxua 370, Korga CHMMaJ 3aBHCHMOCTE TOKa KOJJIEKTOpa
[x or ToKa Gasel ¢ nJas AByx 3HaueHuit uanpsaxenus Ux Ha XosiexTope:
2 6 u 10 8 (puc. 45).

JI.—A nouemMy wacTb KpHBON JAJf 5TOTO [HOCNENHEr0 HanpsiKenus
Ux = 10 8 npoBegeHa nyHKTHPOM?

H. —TloroMy 4ro oHa HaHeceHa ycjoBHO. §1 He OCMEJHICS AONYCTHTh,
yroGKl KOJJIEKTODHHIH TOK MpeBHICHA 35 M@, TaK Kak InpejfedabHas MOIIHOCTh
Tpan3HcTopa cocrasiaser 350 msr (B MHCTPYKUMH BHIYCTHBINErO €ro 3aBona
HegBYCMEICJAEHHO ckasaHo 06 3toMm). Tok B 35 ma unpu sanpaxenun 10 8
naer Xak pa3 3Ty InpeeNbHYI0 MOIMHOCTB, a f He XOTeJ MNpeBHINATh ee,
yTOGH He NOryGHTb MJOJ CBOHX cGepexkeHUH.

JI. — Tet pgefictBoBan MYZpPO, M MHe oOCTaeTcsl JHWbL Te6d IO3IPABUTh.
OGpary BHHMaHHe, YTO KpHUBBlE, NOKa3HBaoliye naMeHeHus Iy moa Bo3aeil-
creneM g, uame Bcero HPHOMMKAIOTCA K nPsiMOil Jauuuu, BrnpouweM, B 3TOM
MH yZKe HMEJH BO3MOXHOCTb Yy6emuTbCd, paccMaTpuBas puc. 24. /’
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H. —IpaBoa, ¥ s BCHOMUHAIO, YTO 3TH KPHUBLIE [O3BOJSIOT ONPENesHTh
K03 QUUKEHT YyCHJEeHHS N0 TOKy B, KOTOPHl IOKasbBaeT, BO CKONBKO pa3
H3MeHeHUS TOKa KoJJIeKTopa GoJbllle H3MeHeHHH ToKa 6ashl

JI.— Moxews JaM TH ONPefeMHTh 3TOr KodddHuuHeur no KpHBoH
Uk =2 8?

H.— 310 ouenp npocto. Korza Mu noBHuiaeM TOK 6ask, Hanpumep,
¢ 05 no 1 ma (touku A »u B), ToK Koanextopa yBejuuuBaercs ¢ 70 [0
97,5 ma. ChaenoBaTelbHO, H3MeHEHHI0O TOKa 6Gasel Ha 0,5 Ma coOTBeTCTBYET
uaMeHeHHe TOKAa KoJuiekTopa Ha 27,5 ma. 3Haufir, YyCHJAeHMe IO TOKY
B = 275:0,5 = 55 pas.

JI. — BpaBo! A B Gosee obiweit popMe MOXKHO CKa3aTh, YTO

AL
p_ AIG ’

-

rne Alx u Als npencraBasiloT COOTBETCTBEHHO Majke H3MEHEHHMS ToKa KoJ-
JeKTOpa W ToKa 6asHl,

200 Ie
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U,=108 P
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rd
e Uy=286
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’/
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’ A
50 ,’/
Iy
a 0§ 1 L5 ma

Pue. 45. 3aBuCHMOCTb TOKa KOMLIEKTOpa ]K OT TOKZ
6a3m 16 NpH IBYX SHAUEHHSX HAMPANKEHHT KOMAEK-
Topa U

Conponmuerenue, KOMopoe He AEAACTCH
HQA NEPERAUNKY

H. — Ckaxure noxanyiicral Bce 3TH Majble H3MeHeHHS] TOKOB H Hamp«
eHuil HANOMHHAIOT MHE UTO-To 3HAaKOMOe, KaK MOTHB NECEeHKM Moero jane-
koro percTBa. [locse KpyTH3HH H Ko3dduUueHTa yCU/IeHHS HaM HE XBAaTaer
TOJABLKO BHYTPEHHEro CONPOTHBJEHHA.. H MbI BHOBL BCTPETHM Ty e CeMbi0
OCHOBHLIX DApaMeTpos, YTO H Y JAaMm.

JI. — Ocropoxuee, moii xpyrl Eme pas rosopio teGe: octeperaficsi mo-
CHeUIHHX adHadoruii. ¥ JaaMn KospduUUeHT YCHJeHHs upeacTaBisier coGoi
OTHOUIeHHE ABYX HANPSKEHHH, Yy TPaH3UCTOPOB — 3TO OTHOWIEHHe JBYX TOKOB.
Touyso TaKk e, rOBOPS © BHYTDEHHEM CONPOTHB/EHHH JaMM, HMEIT B BIY
yacTo BHIXOZHOE CONPOTHBJEHHE, TOTLA KaK y TPAH3UCTOPOB, KaK MBI Yike
BH/E/TH, TOBOPAT 0 BXOZHOM CONpPOTHBSIEHHH HIM CONPOTHB.ICHHH
sMmuTTep — 6a3a. M, Kak BCAKoe COMpOTHBJEHHE, OHO NpEACTAB/AAET COGOH OT-
HOWeHHe HANpsXeHHs K BeJuUHHe TOKA, KK CKasaj Gbl mOKOHHbI Qusuk OM.

H. — Wu, rosopsa Tak XKe CTpPOTo, KakK TH, 3TO-— OTHOLIEHHe Masoro
H3MeHeHHA HATNPsKeHHS Gagbl K BH3HBAENOMY MM MaJIOMy H3MEHCHHIO TOKa

A
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Gasul. A mpuMenss nAA 0GO3HAYEHHs STHX Majbix M3MEHEHHE MHJHeE TBOEMY
CepANy «AeJbTH>, 51 6l HanHCaA CASAYOIY (OPMYJdy BXOAHOTO CONPO-
THBJCHHSA:

R, = AUs
Bx ™ Alg *

JI. — HeanafikuH, yX uwe npOTNOTHA JIH TH Uelyl THrauTCKYIO Kam6any,
toctop KoTOpoH 3acCTaBiaseT TBOIO TFOJOBY TaKk MHTEHCHBHO pafoTath? YK
KOJib CKOpPO THL TIPOAEMOMCTPMPOBAJ CBOH CHOCOGHOCTH, HOupo6y#-ka paccun-
TaTh IO OJHOW H3 CBOHX KDHBBIX BEJHYHHY BXOJHOIrO CONPOTHUBJIEHHUR TBOEro §
TpaHaHcTOpa?

H. —Her wnuuero npome. [dns 3T0re HysKHo BepHYTbCA K KpHBoH Ha
puc. 43, nmokasuBawilel, kKak usMenserci /s B 3asucimocru ot Us. Mu BH-
AuM, uTo npu nepexoge or 0,5 x 0,6 8 Tox maMeusierca npumepHo Ha 1 ma,
a Rgyx, KaK H3BeCTHO, MOXHO paccuutarth, paszgeius 0,1 ma 1, uro nmacr
Ham 0,1 om. .

JI.— He creipso au TteGe, Hesnajixun, B TBoM roiel HyraTh MHJIHAM-
nepH ¢ ammnepamu?

H. — O, npocrure! §1 mosked Oua paspeants 0,1 & Ha 0,001 @, uto
Zact mue Rpz = 100 om.

OueHd noaesnoe cooOmHouleHue

JI.— Bot 310 ayuwe. A urobu uakasaTh Te6si 3a 5Ty yXKacuywo ouwnbky,
f 1aM TeBe peliMTh HeGOJBILYIO 3aauy: NOMHOXKb KDYTH3HY Ha BHYTpeHHee
CONPOTHBJIEHHe, HCIIOJB3YS ONpe/e/IeHHst STHX BeJHYHH.
H. — Hy, 3710 npocro:

_ AL AUs Al
SXRBX"‘_AUG X_—A_I—E—ﬂmﬂﬁ'

Paublie s COMHeBajcsi, YTO KOrXa-HuGYyAb COpamMiock ¢ MONOGHLIMH 3a-
gavamu. UTag, ycusenue no Toky pasHo npousseleruio KpyTU3Hsl Ha 8X00HOe
conporusienye. JTO HaNOMHHaeT MHe COOTHOUIEHHe, BBIBENEHHOe paHee Iad
aami: g =S8 X Rgg, Tne Rgzw, 01HaKo, 0603Ha4Yaer BEIXO/HOe COIPOTHBJEHHE.

JI. — Moxemwb Ju TH INpPOBEPHTb, COOTBETCTBYET JH 3TO PABEHUCTBO MNa-
paMerpamM, KOTOpHe Thl PacCUHTaJ HJf CBOEr0 TpaH3HCTOpa?

H.—Tlo xkpuBoii Ha puc. 44 B pafione 0,5 8 KpytusHa cocraeaser 500
unn 600 ma/e, mau B cpeimem 0,55 a/s. EciH yMHOMXKHTL KPYyTH3HY Ha BXOA-
HOE COMpoTHBJEHHEe B TO Ke Touke (a TaMm ouo pasHo 100 om), To moay-«
yuM 55, ¥TO KaK pa3 COOTBETCTBYeT HAHJEHHOMY HAMH YCHJIEHHIO IIO TOKY.

JI.— Bce uper X ayumieMy B 3TOM JyullieM u3 MHUpoOB! 3aMeTb NONYTHO,
Hesnaiikun, 4ro o6uluno x03p¢UuHEHT ycHIeHHs NOYTH He H3MeHsdeTCs OT
yBeJMueHUs TOKa KoJsuieKropa. UTo :Xe KacaeTcs KpPYyTH3HH, TO, KaK MHE BH-
JleJId, OHA BO3DaCTaeT NpH MOBHILEHUH TOKA /x.

H.— Orciona s pesai BEIBOA, YTO eciu uaiwe paBeHCTBO S X Rex. = B
ocTaercs B cHJie, TO NPH yBeAHYEHHH TOKa KOJMIEKTOPA BXOAHOE CONDOTHBJE-
HHe JOJXKHO CHHUKAThCH. -

Bce kpusevie na o0nom 2pagure

JI. — YeraMH MTagesnes Iyarojer MCTHHA., A Temepb Hagzo tefe cKa-
3aTh, AOPOrOfi APYT, YTO DPA3JUUHLIMH NAHHHMH, DACOEUIEHHHIMH [O CHATHM
T060#i KpHBHIM, GyleT 3HAUMTeJBHO Jier'ye INOJb30BAThCH, €CJAH ThH BO3bMellb
Ha ce6st TPYL COCTABHTb MO pe3yJabTAaTaM CBOHX H3MepeHHMH rpadux, mOKa3bl-
BaloIHi, KaK H3MEHseTCs TOK KOJUIeKTopa NpH H3MeHEHHMH HanpsixeHHs1 Ha
HEM

H.— EcaM s npaBHUJIBHO NOHST, peub MAET O KPHBBIX, aHAJOTHYHBIX KPH-
BHIM, XapaKTePU3YIOUMM AHOAHHIA TOK B 3aBHCHMOCTH OT aHOLHOTO Hamps-
KeHnd.

JI. — Cosepinento BepHO.

H.— A npu xakoM HanpsixeHHmH Ha 6a3e s JOJXKed CHUMATh Takue
EpuBHe?
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J1. — BhvepTH cepuio KpuBHX Afs pAja suauennit Us. Ycrauobu, wanpu-
Mep, ans Havaua 0,2 8. 3aTeM, HAauMHAA C HYNs, NOBHIWAN MOCTENEHHO HANDS-
XeHHe Ha KOJIeKTOpe M 3amMChIBAl COOTBETCTBYIONIMe 3HAYeHHS ToKa [«
(puc. 46).

H. — 3710 ouenp moGonuTHO. HauHHAsA oT HyJAS TOK AOCTHraeT BeAHTHHH
20 ma mpH HanNpPSOKEHHH MeHee 2 8 M 3aTeM COBEPUIEHHO IepecTaeT HapacTaTh,
nam% ecau HanpsikeHHe Ha KoJuleKrope fAosecTH g0 24 8. Uem 370 o06BAC-
HHTD?

500
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Puc. 46. 3aBuCHMOCTD TORA KoMMeKTopa /i oT Hampsixe.
HHS ROATEKTODA U, NPH PasAHyEMX 3H29eHHAX Hampd-
Henua Gashl U6 H Toka 6asb [6 (aas TOTO #e TPAH3H- .
CTopa CpesHeR MOIMBOCTH, WEO M Ha pHC. 43, 44 m 45)

JI. — T croaxkuydcsi ¢ sABleuneM Hacoimenua. Korga Bce HocHTeNdH 3a-
pSiiOB, BEI3BaHHHIE K MH3HH IIPHJIOMEHHEIM MeXAy Ga3off M 3MUTTEpOM Ha-
npajkeHueM, Y4YacTBYIOT B 06pa30oBaHMM TOKa KOJEKTOpa, Tl MOXKEIb
CKOJILKO YTOJHO NOBHILIATE HANpsXKeHHe KOJICKTOPA...

H. ..camas KpacuBas JeByHIKA B MHPe He MOXeT jarp O6oJblue, yeM
OHAa uMeeT.

JI. — Tenepy, xorga TH cusua kpusyw npu Us = 0,2 8, MoXews CHATH
apyrue kpusbie, Hanpumep npu Us =03 6, ¥ T. X BnpoueM, TH Moxelws
yCTaHABJAUBATE HE TO HJH HHOE 3HAYeHHe HANpPAXKeHU s 6aspl, a psg 3ma-
venufi ToKa Gasu [s. KpHBBIE a4s TaKoro ciaydas nokasamst ua puc. 46
OyUKTHPOM. Kak BHAHWE, MBI MOXEM IOJYYHTb ABa CEMefCTBAa KPUBHIX, NO-
Ka3bIBalOUIMX 3aBUCMMOCTb TOKA KOJIJIEKTOpa OT HanpAXeHUsa KOJJIEKTOpa npu
pasAuYyHEIX 3uadeHusax Jubo HanpsaKeHus 6asw, Ju6o Toka Gasml. ToBopsr,
49TO 3TH NOCJe/HHE 3HAUEHUS, KOTOPHE YCTAHABAMBAIOTCA IAS KaxIofl H3
KPHBHIX, ABJAIOTCSA NapaMeTpaMH CeMelCTBa XapaKTEPHCTHK,
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Crodcmea u pasauvust © A
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\
H.— 311 noutenHHe ceMbi BO MHOTOM IIOXOXH Ha Te ceMeHcTBa, KOTO- ;S '/,
phie NIOKA3bIBAIOT, KAK Yy BAKYYMHBIX JaMI 2aHOXHHIA TOK U3MEHSETCA B 3aBHCH-
MOCTH OT aHOJAHOrO HanpaXeHHs, KOrja B KadecTBe napaMeTpa NpUHATO Ce- L)
Toudoe uanpsikenue. OcobeHHO mopasuTesbHOE CXOACTBO HabGaiomaercs ¢ men- 227
toxamu (puc. 47).
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Puc. 4% BhixOxHHe XapakTepHCTHKM TPAH3HCTOpa Majaolt momsocrw., Ha aesoM rpaduxe mac-
wrab sanpsmenuit koadektopa U, pacTaHyT, 4TOOW AYdIue MuKazaTh, 4TO NPOMCKOXHT B 006-

JacTy MAJAHX HanpsaKeHHH,
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JI. — [NpaBuJbLHO, HO TeM He MeHee CJefyeT OTMETHUTh [IBa cepx:eemmxi~
pas3aHuMs: BO-MEpPBHIX, XaPAKTEPHCTHKM NEHTOZA KakK Gl BHXOLAT M3 onuok
TOYKH M 3aTeM DacxXoifATcd...

H. — ..panono6ue ¢eiteprepka.

JI. — Jla, ecin Takoe cpaBHenue Tefe HpaBHTCA. A Y TPaH3HCTOPOB KpH-
Bele OYeHb OGHICTPO IHOJHHMAIOTCS, a 3aTeM [OCJe H3ru6a HAYT NOYTH TOpHe
sonTadpHo. T Jaydwe yGeiumibCsi B 5TOM, paccMarpHBas XapaKTEPHCTHKH
/ - TpaHsHcTOopa Masolt MomuoctH (puc. 48). Bo-Brophix, KpHBHIE NEHTOAA pac:

—® U0JIOXKeHH MJOTHO OfHA K JAPYyrofi npd GOJbUIMX OTPHLILATE/bHEIX 3HAUEHHAX

CeTOMHOTO HANpfAXKeHHs, a 3aTeM pacCTOSHHE MeXKAY COCeXHHMH KDHBHIMH
yBeJMyuBaeTcs. A y TpaH3MCTOpa npH DA3VIMMYHEIX 3HAUeHHAX TOKa 6asnl pac
CTOSIHME MeXJAY XapaKTepHCTHKAMH (Ha puc. 48 npoBeleHBI NYHKTHPOM) Ha
BCeM IPOTsKeHHH NpHMepHO opumaxopoe, M B 3TOM nposBisfercs OAHO H3
NpeHMYINeCTB TpPaHaHCTOpa.

H. — Touemy?

JI.— A pasBe TH He BM/IMIIb, 4YTO OH OyZeT ¢ MEHBUIHMH HCKaXKeHHSMY,
YeM HEHTOA, YCH/JIMBATL CU[HAJNL ¢ GOAbWOH aMmauTyRoi? ORUHAKOBOE H3-
MeHeHHe TOKa 06aspl B 1OJIONHTENBHYIO H OTPHIATENBHYIO CTODOHB! BHI30BET
O[MHAKOBbIE U3MEHEHHS TOKZ KOJVIEKTOpA. ¥ NEHTOA2 Xe INOJOXHTeNbHHe H
OTpHUaTe/bHEE MOJYIEPHOAHN CETOUHOTO HAanpsKeHHs BH3HBAOT HeOLHUa-

KOBLIE H3MEHEHHUST AHOAHOTO TOKa.
H.— " 3710 NpOABAACTCH B TeX YXKACHBIX HCKaXKEHUAX, KOTODhie Hash-
BAIOTCA HEJHHEHHEIMH, C.nenoaare.nbﬂo, TPAH3UCTOP OPEBOCXOHMHUT IIEHTON

JyullgM noxasaTtedeM JuHeRHocTH. Ja 3appaBcrByer Tpausucropl!

Hcnoavdosanue xaparmepucmur

JI. — I xoren 6H BepuyThCH K ceMefiCTBY XapaKTepHCTHK, H306paKeHHO-
My Ha pHc. 46, uro6H TH Jydimle HOHAJ, KaKHe INoOJIe3Hble CBeJIeHHs cofep-
}KaTCAd B HHUX O BaXKHeHmHx CBOHCTBax TPaH3UCTOPOB. [ToAB3ysch STUMH KDH-
BHIMM, TH MOMKElUlb, HanpHUMeEp, oNpefeNHTb KPYTH3HY /s JIOGOro HampsiKe-
HusA 6asH.

H. — HefictBuTenbHO, eCliM $, HanpHMep, NepexOXy OT HanpaXkenus 6assl
0,4 k 0,5 6 (u3 Toukur A B Touky 5), 10 Tok noBHwaercsa or 75 o 125 sa,
1. e. na 50 ma. Caenosarensuo, kpytusua S = 50 : 0,1 = 500 ma/s.

JI. — Tak Xe Jerko TH MOMKelllb ONPELEJqHTh N0 HauleMy rpaduky M ycH-
JieHHEe 10 TOKY.

H.— 4§ nymalo, uto mJd 3Toro HyXHO nepefiTu ¢ onuofi kKpusofi Is Ha
npyrywo. BosbmeM, Hanpumep, touku I’ u [, 119 KOTODHIX pa3Huila ToKa 6asw
cocrasasier 1 Ma; TOK KoJauekTopa Bospactaer ¢ 220 1o 275 ma, 1. e. wua
55 ma. CnemoBaresabHo, ycuienue no Toky B = 55:1 =55, Bro Hocrartouto
NPOCTO.. HO YTO 3a CTPaHHAs KpUBaf CNyCKaeTcs cJeBa HANpaBo, KOTOPYIO
TH noMerws1 Haanuceio 350 msr?

JI. — OHa noKasblBaeT NpejelbHYI0 MOUIHOCTH Tpansucropa, Has raxmol
M3 TOYEK 3TOH JIMHMH NPOM3BEJEeHHE HaNpSMKeHHs KOJVIEKTOpa Ha BeJuuuuy
ero Toxa pasuo 350.

H.— WM npaBpa, necsiTu BOJbIAM COOTBETCTBYeT TOK 35 Ma, a uanpske-
HHIO B NATL BOJBT — TOK 70 ma. Tak, 3Hauur, 570 IPaHHUA, KOTOPYIO He Ciles
Ayer NepexoquTh?

Bosepauwenue 1 deavman

JI.— [la, sta xpuBasg — runep6oia, HO HaMm ellle NPeACTABHTCSH CAyvall K
Hell BepHYThCA. A TOKA # XOTen GH NMO3MAKOMHTh TeGs elie C OAHON B BHIC-
wef CTeneHH INOJe3HOH XapaKTePHCTHKOH TPAH3UCTOpPA — € €r0 BHLXO A HBIM
conporusaexueM JloraguBaemncs Jau Thl, 0 YeM MIeT peyn?

H. — HekoTopoe xoauuecrso docdopa B Moell rosoBe ellfe 0CTasnoCh, H
s nomelraroch, S pepnoaaram, uro peub HIAeT O COMPOTHBJEHHH, KOTOPOe Of-
pelenseT nOBefleHHE TOKA KOJJIEKTOPA, KOTHA €ro 3aCTaB/sioT H3MeHSThCH,
HU3MEHAA HanpsKeHue xoaaektopa. He tak nu?

! MexauH3M HeqUHefHNIX HCKaKeHHH B YCHAMTEIAX ¢ TPAH3NCTOPAMH CIOXHee, yeM
3pech OnHCHWBaercA. B uacrROCTH, GosbLiyio POJAb HIPaeT BeIHUHHA BHYTDEHHETO conpo-
TUBJIGHHS HCTOMHMKA YCH/AHBAeMOro curnasna, Hsyuws srtoT Bonpoc ray6xke, HesHalixug,
6LiTh MOKET, YMepua 6n cBofd BocTopr, [Tpum, peo.

%
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JI. — Ouenp xopouro, Hesuafixun. J{o6aBbp kK 3TOMy, 4r0 BO BpeMs 3THX
H3MeHeHHil noTeHuHah 6aspl ocraercs nocrosHHeIM. W mpogonxaii cBoum pac-
CyXK/leHus, Aymas o HaueMm cagroM Owme. !

H.—§ noragaJca! Beixognoe conpoTHBIAEHHe mnpejgcraBiaser coGoft oTHO-
LIeHHe HaNpAXKEeHUs KOJJIEKTOpa K ero TOKY.

JI. — 310 eme He HcyepnniBaiolliee oGbAcHeHHe. B neM He XBaTaeT He-
GoJbUINX 3HAUKOB — JAJBT... )

H. —Tlpu rak moGesuo GpourenHOd cnacaTeJnHON BepeBKe Sl HPOCTO He
Mory ourn6urbes. BoT onpexnesenne, KoTopoe cnoco6HO 3acTaBuTb nobGienHerb
OT 33aBHCTH MOEro CTaporo IpemnojaBaTtelis MaTeMaTHKH,

BreixogHelM conmpoTHBJAeHHeM TPAH3UCTOPA HA3BIBAETCH OTHOUIEHHE He-
6OJIbLIOTO H3MeHeHHS HaNpSKeHHs KOJJIEKTopa K BH3bIBaeMOMY HM H3MeHe-
HHI0 TOKa KOJIJIEKTOpa, YTO MOMKHO 3amucaTh CJAeIyomuM o6pasoM:

AU,
RBHX= AI:
AU,
{4TO COOTBETCTBYET Al = RBH AJIS 3AC€KTPOHUEIX JlaMH).
a

JI. — TBolt Top:xecTByolui Buj onpasnad. CbexeHnast To60f THrauTckas
pHIGHHA NPOAOJXKAeT OKa3kwlBaTh GJarOTBOPHOE BJIHSAHHE HA TBOH YMCTBEHHbLIE
cnoco6HoCTH... He Mor 6u! TH, OCHOBBIBafiCh, KaK U paHbule, Ha rpaduxe, u3o-
6paxeHHOM Ha puc. 46, onmpenesUTh BBHIXOJHOE CONPOTHBJAEHHEe HAUIEro TPaH-
sucropa, uy, ckaxem, npu Ues = 0,6 8.

H. — Ouenp mnpocto.. BospMeMm Toykn B H E, coorBeTcTByIOiHE HaNps-
wepuam 10 u 20 8 Ha KoJlekTope, T. €. Das3aMuAKONIHECH MeX Ay co6ol Ha
10 8 (AUx =10 g). Tlo rpaduky Mel BHZIHM, YTO HAa 3THX TOYKAX TOK KO-
JeKTopa nosblmiaercs co 180 npuMepHo o 182 ma, 1. e. Alx =2 ma, uin
0,002 a. CaegoBateabHO, BHIXOAHOE cONpoTHBJAeHHE Rpyx=10:0,002=>5 000 on,

JI. — Ilpekpacuo! Ecau 6H TH paccyHTajg BEJHUMHY BEIXOJHOTO CONPOTH-
BAEHHA aJa GONbHIMX 3HaudeHHil TOKa, TO OGHapyXua G, YTO OHO ellie MeHb-
we. Ho ue 3a6uBail, 4T0 MH HMMeeM JeJO C TPAH3HCTOPOM CpefHell MOILHO-
ctd. Ecan 6B MBI B3SJH MajOMOIMHBINA TPAaH3UCTOP C TAKUMH XapdKTEepHCTH-
KaM¥, KakKHe OKa3aHH, HanpuMep, Ha puc. 48, TO BeJHUHHA BHIXOJHOTO CO=
NPOTHBJIEHUS OKa3aJjach Onl HaMmHoro Goubuleft. [leficTBHTENbHO, 3TH KpPHUBbLI@
NOUTH TOPH3OHTAJBHH, H JaiKe GospHioe yBeauyeHue Uy BH3HBAeT JHlIb He-
3HAUNTENBHEIl HPUPOCT TOKA [y, M UX HaCTHOe BHpaKaeTCs BeJIHYHHON B He-
CKOJIBKO MHJIJIHOHOB OM,

H.— Kaxkoe crpannoe cosgaHHe 5TOT TPaH3HCTOp, Yy KOTOPOTO BXOJHOE
CONPOTHUBJIEHHE HH3KOe, a BHEIXOJHOe — BHCOKoe. MoxHO mnogymaTb, 4TO OH
HapOYyHO CjJesaJ 3T0, 4TO6H NOKa23aTh HOC 3JEKTPOHHHIM JaMnam.. A, d j1o-
ragajicsa! BxogHoe CONpOTHBJIEHHE Majio HOTOMY, YTO HO NEPEXOAY 3MHUTTE) —
Ga3a TOX MPOXOAMUT B NPSIMOM HanpaBJEHUH, a Yepe3 mepexol Gasza — KoJlJIeK-
TOp TOKY NPHXOZHTCSH UATH B OGPATHOM HaNpaBJjeHUH, NpeonojeBas Nepexof
C TPYAOM, MO3TOMY BEIXOLHOE CONPOTHBJEHHE MOJYLAETCS BHICOKHUM.

JI. — D10 coBepleHHO 33aKOHHOE DAacCyK/[AeHHe, HO Sl Onacawch, YTO TBOH
Cero/HAINNEe 3anack ¢ochopa NOLXOAAT K KOHIY M TBOE BXOJHOE CONPO-
THBJ/ICHHE CTAHOBHTCH KOJOCCAJBHBIM, |
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B npedoidyweii 6ecede JliobosHaikun u Heswadxun paccmoTpesu OcHOBHble
XapaxTepucTuky TPaHsucTopos. Ilocaefnue mo2yr 8o6.pamaTbCa 4UCACHHLIMU 3HAYE-
HUAMU DABAUYHBLX OTHOWEHUL — MAADCUZHAAbHbLY NAPAMeTPOs UAu, HTO aydule,
8 sude cemelcT8a KpUBBLX, NOKA3LIBAIOWUX, KAK OOHU BEAUUUHbl UBMEHRIOTCA novJ
sosdeticreues Opyeux. Ipaguueckuir merod OJaer 6Goaee noanoe npedcTagaenue
0 CEOUCTBAX TPAH3UCTOPA, HeM MAAOCUZHAAbHbIE NAPAMETPbL, KOTOpble Cnpagediussi
T0.46K0 048 CTpoeo onpederennbix ycaosuil. OOHako Yy TPaH3ucTOpos, kax mot Ges
COMHeHULl moXcem CKA3AaTb, 8Ce 3ABUCUT OT 8ce2o..

B aroii 6ecede dsoe Hawux Opysed cymeroT ussaedy U3 cemeldcrea xapaxre-
pucTuk yeHsste ceedenun o OJdellcTeuressrod paboTe TPaH3UCTOpA 8 YouauTese
¢ onpedeseHHbIM Ha2PY304HbIM COMpoTUBAeHueM. IlonyTHo OHU TaKwe u3y4ar cno-
cobel nodadu cmewerus.

Codepmanue: Crarudeckue u OuHamudeckue xapaxTepuctuxu. Bewepuusa-
Hue nazpy3ounod npamoil. Pabouas To4ka. Ycuaenue no TOKY, HANPANCEHRUIO U MOU-
Hocru. Maxcumanensie 3Hadedus nepemenuod cocrasasowel. 064acTs Hacbuyenus.
Bufiop conporusaenus Hazpysku. Hunamuueckaa xpyrusta. Ilodada cmeuenus.

Tparsucmop 6 mupe He 00UHOK

V000000000000

0060006000068 000060000000000

*

Hesnaiikun. — Co BpeMenu nalliefi nmociegHedi BCTPEUH MeHS Npecienylor
Yy A0BHUIMLHE KOMMape. MHe CHMTCHA, 4TO f MYyXa, NOnasuiasi B FHFaHTCKY
NAayTHHY, COCTOSILYI0 M3 XAPAKTEPHCTHK Tpamsucropa. §l OTHagHHO ObHOCh,

HO He MOTY BHIPBaTbCs.. He npaBpa Jm, yXacHO?

Iy

v L

Puc. 49. Ilna cHATHA XHHAMHYECKHX
XapaxTepHCTHK TPAH3HCTOPa ZOCTATOUHO
ZOTOAHHTL CXeMy, TOKa3aHHYI

Ha

(D @

g‘ f’f, x pHC. 42, COMPOTHBIRHHEM RAFPY3KH RH,
§ § o BKIOYEHHHM B ueNb koaaextopa, Ha-
S

3
< T

y Uﬁ RH YHHAf ¢ 3TOr0 PuCyHKa TPAH3HCTOP Ha
cxeMax Gyret msobpamaTbest ofienpu-
I3 HATHM YCAOBHMM 0003HAYCHHEM.
— |+ + '___!
€5-3 £4-3

Jlyo6o3uaiikuu. — §I upesBsyaiino OropueH, 4TO TakuM o6pasoM HapyuUIH)

Y TBOJi HOUHOK NOKofi.. He Jyume Ju MHe OTHEIHE OTKa3aThCi TOBOPHTb 06
’ ——=T= 3THX HECUACTHBHIX KPHBHIX?
7 2 e < 2 0= N B H. — HanporuBs, 2 xoren G6H, 4robul TH 0OBLACHUA MHe, KaK HYXKHO HMH
felove £= nosb30BAaTHC B PEANbHEIX YCJOBHSX 3KCIVIYaTauHH TPAH3HCTOPOB.
AAr s JI. — Uro TH nojpa3yMeBaelllb IO 3THM?
,/A ——t— H. — Mul cHMMaJH 3TH XapaKTeDHCTHKH, u3MeHss Hanpsixenne Uy, mpu-
GV i JIOKEHHOE MEeXKAV KOJMIEKTOPOM M 3MHTTepoM. M Mb jesanu sto mpu pas-
/ JMYHBIX SHAYeHHAX 7TOKar 6asnl /s (MAM, YTO B NPHHIMIE OMHO H TO Xe,

IpY pa3NuYHEIX 3HaueHHsiX HampsKenus Gaset Us). B neficTBrTenbHocTn Xe
HalI TPAH3HCTOP He MKHBET Kak OTLIEJBHHK-3TOHCT, H3MEHASA CBOM HAOpPsIKeHus
H TOKH JHIIb Pafu COGCTBEMHOFO YAOBOMBCTBHA.. O HOMKEH nofaBaTh Ha-
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NPAKEHHA WIH TOKH Ha JpYroffl TpaH3HCTOp, YCTAHOBJEHHEI B caenymuem
kackafle, Mau e, ecqiw OH CTOMT mOC/AeNHHM B UENOYKe VCHIMTENS, OH Jofi-
EH «BLINABATH BATTHI» I'DOMKOroBOpHTeI0. B mo6oM ciayyae TpaHsucTOp 4041
XeH HMMeTb B UENH KOJJIEKTOpa CONDOTUBJeHHe HArpyskn Ry (puc. 49),

JI. — CoBeplIeHHO BepHO, HO YTO JKe TeGe HeMmOHATHO?

Ewie pas3 o kyxonnod amapee

H.— To, uTo Tenmepb MoOM HaNpsmeHUs Ha KoJektope GynyT sasHCeTh
0T BeJHUMHME! TOKa KOJJeKkTopa. Benb dakruueckoe Hanpsxenue Ux Mexay
KOJUIEKTODOM M 3MHUTTEPOM MeHbHIe HanpsxeHus Oaraped Ex-s, Tak Kak u3
focAeMEer0 HYXKHO BEMecTh NajeHde HANpSXKeHUus, Bh3biBaeMoe TOKoM [ Ha
conpoTUBJeHHH Harpy3ky Ry. Cle/oBarenbHo, ec/iH, YBEJIHYHB TOK (a3, Bbi-
3paTh NPHUpPAINEHUS TOKA KOJJIeKTOpa, TO MaleHue HanpsKeHHs Ha CONPOTHB-
Jenun Ry BO3pacTer u HanpsiKeHHE, OCTAlOmeeCsd Ha KOJJeKTope, CHH-
3HTCA.

JI. — Tet npaBuabko paccynu, Hesnafixun! M % nonuMamo, uTo Teb6s
6ecnOKOUT: CeTh HAauIMX KDHUBHIX COBEPIIEHHO He YUHTHIBAET 3THX fABJEHUH.

H.— §I Bce Goswure W GoJapuie AyMal O CBOelf KyxOHHON 6arapee, Ko-
TOPYI0 S HEKOTAa CO37aJj, CBA3aB Memxjay coboit Bce kKactpoau.. Ma-3a na-
JHYMS 3TOTO CONPOTHBJIEHHS HArPY3KH y HaHINX HalPAXKEHHH M TOKOB BCe CBA-
aans. M gocratouso noBepHyTh pyuKy noTempuoMerpa Ry, UTO6H CTPENKH
BCEX HAUIMX uYeThpex NPHGOPOBR ABHHYJHCh B €JHHOM MOPHIBE, NMOAOGHO COJ-
JaTaM, MAHEeBPUPYIOMHMM IO KOMaHje odHnepa...

Odna npamnasn cpedu KPUBvLIX

JI. — lonuiraeMcss HaBecTH B 5TOM NOPsIOK. Bo3bMeM TpaH3HCTOD Ma-
Jofl MOWIHOCTH, cKamkeM, Ha 75 msr. [TocMoTpu Ha ero kpusnie (puc. 50), rne
npoBe/ieHa W IpPepPHIBHCTAs JIMHHsI, 0603Hadaiolias npefedbHYI0 MOIHOCTB, KO-
TOPYIO He CJedyeT npeBbwarth. [IpeAnonoXuM, uto Garapes Ex—», muTammasn
KO/NIeKTOp, MMeeT Hanpsukenwe 9 8. Ckaxu, npH KakHxX YCJOBHAX TakKoe e

¥

o Q9
e

HanpsKEeHHE MbI OGHApYIKHM £0)
1 =" Ha KOJJIEeKTope? =
[ i’
260)’“ ,];M" H.— Ecau wue npoucxo- (N
;’TO* " AMT HHUKAKOro NajeHus Ha-
L .
gMo NPSIKEHHs Ha CONpPOTHBJEHHH
Mol Iy ‘. 9,’ Rs, 1. e. ecnu Tox Iy pased
40 > o HYJI0.
278 \L—" JI. — Hy Bor, 3ro yeso-
7508 e BHe Mbl H 0603HaYHM Ha Ha-
SMZam mem rpadure neppoil TOYKOH

A tne Ug=9 8 1 Ix=0.

Terepr [MONYCTHM, HYTO Halle
conpoTuBieHHe Ry = 275 os.

Moxeurs Ju ThH PaCCUHTATh,
OPH KaKOM 3HaueHHH KOJJIEK-
TOPHOrO TOKAa Ha 3ITOM CONpO-
THBJAEHHM yOajeT BCce Hamps-
JKeHHe, TaK YTO Ha CaMoM
KoJLIeKTope He OyJer HHKa-
KOTO HanpsXKeHHA?

H.— Pasymeercs, npHu-
Meuss 3akos Owma, s Mory
HaftTM BeJudHEy ToOKa Ik, KO-
TOpbif  Ha  CONPOTHBJIEHHH
- « = 275 oa co3mact naje-
—j=T=== yye panpaxeuusi B 9 8 U n0oA-

R r =T 0r Glme HOCTBIO TNOrACHT HaNpsKeHHe
140me . G6arapen Ex—s:
0 A Ug I Ex—»s 9
Z 4 6 8 8 K — RH - 275 -

Pue. 50. XapakTepHCTHKH TPAH3HCTOPA MANod MOUIHOCTH
e AHHHS HArPY3KH. = 0,0325 a = 32,5 #a.
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JI. — IMpekpacuo! 310 nozBossieT HAM MOCTABHTH BTOPYI0 TOUKY b, rne
Ux =0 u Ix =325 ma. Ham ocraerca Tenepbh TOJBKO B3fTh JHHEHKY H co-
enuudrs nauin Touku A U B KpacuBoil npsAMoi JuHHel, KoTopas GyneT Hasu:
BaThC HATrPy30YHON NpPpAMOi AAA compoTuBjeHus B 275 oM,

~u Prc. 51, CxeMa nprMeneHus TPaH3HCTOPa B Ki-
A uecrse ycnanteas. [TepeMentoe Hanpaxenue g

TIPHAOKEHO MEXLY Gasofl u oamuTTepoM. Ha Bhe
X0 Ha CORPOTHBJEHUH HAFPYSKH Ry Moaydaior

HepenMeHtoe HANPHKERKO U .

H.—Hspaiuo xe MH nNpoxsuuyiuch srepen! S comepilenuo He BEXY,
4TO JaeT HaM 3Ta HarpysouHas npsMas. Hauate x0oTs 6el C TOro, KaK, Hamphs
Mep, TOK KOJUIeKTOpa MOXKeT gocTuyb 32,5 MQ, eciM B 5TOT MOMeHT Ha KoJ-
JIeKTOPe HeT HHUKAKOro HanpsxKeHus,

JI. — TBoe cMymienHe BHI3BAHO TeM, YTO TH He Jejdells PA3/IMYHT MeX-
Ay CTATHYeCKMMHK M THHAMUYECKHUMHU Xapakrepuctukami, [lepsbie
NOKA3EIBAIOT, KAK M3MEHAIOTCS HHTEPEeCyIOIHe Hac HanpsKeuus M TOKH NDH
OTCYTCTBHH B ULeHH KOJJIKTOPa CONPOTHBJEHUS HAarpysku. Takne xapaxTepHs
CTHKM MH DacCMaTpPHBaJH BO BPeMs MNpepllecTByouiefi Gecefinl. CerogHsa xe
MBI BBIICHHM, YTO NDPOMCXOAMT, KOr[a B lenb KOMJIEKTOpAa BKJIOUEHO HArpy-
30YHOe CONPOTHBJIEHHE M, KPOMe TOro, Koria Ko BxOAy, T. €. Mex1y 6a30oH K
IMUTTEPOM, NPHJIOKEHO NEpeMeHHOoe Hanpaxenue uUs (puc. 51). Tenepn cue-
Jyer roBopuTb O AUMAMHYECKHX XapaKTeDHCTHKAX, Y NPOBefeHHAA HAMH Ha-
rpy30uHas NMPAMAas NO3BOAAET HX ONPeLesHTh,

Ae6e cocmasamoujue

H.—Tlo TBoefl cxeMe 1 BHXy, 4TO BXOAHOE NEpeMeHHOE HaLpsKeHHe Ug
flopox gaer BLIXOJHOe MNePEMeHHOe HanpsXKeHHe Uy, M S HAYMHAID HOTajbl
BaThCs O CYTH Leja. 34eCh B LENH KOJANEKTOpa NPHCXOLHT TO ¥Ke caMoe,
4TO H B _2HOJAHOA UENH 3JeKTPOHHOH JaMOB: MHPHOE COCYIIECTBOBAaHHe IBYX
TOKOB. Bo-nepshix, MBI HMeeM NOCTOSIHHYIO COCTABJSAIONLYIO — CPENHHIT TOK,
onpeneJseMplii paGoyedl Toukofi{y JaMnsi— cMemeHueM cerku). M Bo-Bro-
PHIX, UMeeTCs nepeMeHHAd COCTaBJAILaf, onpegeiseMas H3MEHeHHEM IOTEH«
1Ha%ia CeTKH mo OTHOUIEHHIO K KartoAy. [losynepHoAH nepeMeHHOll COCTABJIAK-
el BXOJHOTO HANpPAXKeHHS TO CKAAXWBAIOTCA C NOCTOSHHON COCTaBJSIOMeH
(xorna ofe cocTaBJSIOIIHE HMEIOT OXUH 3HAK), TO BHIYHTAIOTCS H3 HEE.

JI. — deno naunmmaeT upTy Jydqute, poporoit Hesmaiikun.. JleficTBuTeabHo,
Yy TPaH3HCTOPA NPOMCXOJIUT aHanorHuHoe sBiaeHue. Darapen Ex—s u E¢—p on-
pegensior paGouyio Touky. llenecoo6pasuo yeranoBurhk ee Tak, YTOGH # 10Jo0+
JKUTRJbHHE, U OTPHUATe/]bHble MNOJYNEepHOAH BXOLHOrO MEPEMEHHOI® Hampf-
JKEHHSI MOIJIM CO37aBaTh MaKCHMaJbHEE OTKJIOHEHHS HANpsKeHds KOJJeKTopa
OT ero cpefHero 3HaYeHus.

H.— B 3toM cayyae MH ZOJKHB YCJOBHTECS, YTO CPefHee HaNpsXKeHHe
Uy Ha Konsextope ZO/MKHO GHTH PAaBHO 10JIOBHME HANPAMeHHS nuTaHus Ex—,
B Hawewm cayvae 370 nosioBdHa ot 9 8, T. e 4,5 8.

JI. — 41 craBmo Touky P Ha naureil MarpysouHoil npsMofi B MecTe, COOT-
BercrylomleM Ux =5 8, 310 nouru cepenuna Halleii npaMoil. Ter cefiyac
YBHAMUIb, YTO MOXHO BHIGDATL BeJHYHHY, HECKOJIBKO GGJBUIVIO HOJOBHHEL Ex_j,
Teneps, ecau HaMeHeHHe HanpsoKeHHsi 6as3a — 3MUTTED (WU, YTO TO XKe Ca-
Moe, H3MeHEHHe ToKa 6asbl) onpefeisieT HM3MeHeHHe ToKa [yx U HanpsKeHus
Ux Koanekropa, TO 3TH ABe noCJAefHHe BEJUUHHH BCErga OKasbiBAIOTCHA CBfl-
33aHHBIMHM OTHOUIEHHEM, KOTOPOe BblpaxaeT Hallla npsMas.

H.—3to uepecuyp ¢unocodcky, H 1 npeanoyes GH KOHKPETHHIE HpHUMep.

Raveaw

JI. — Xopouwio, ZONYCTH, 9T0 TH NpHKJAAibBaelib Mexay 0asoffi # IMHTTe-
poM MepeMeHHOe HanpsaXKeHHe ¢ aMmanTyzoil npuMmepHo B 20 M8, KoTtopoe
co3faeT U3MEHeHHS TOKa 6a3pl ¢ amnauryjiod B 0,1 sa mo oxHy u no Apyryio
CTOPOHY OT CpelHero ToKa, BeJqHYHHA KOTOporo B Touke P cocrasaser 0,2 ma,
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H,—B pesyabraTe TOK 6asn u3MeHsiercd, NpPUHHMas chAefylolye Kpaf =

HHe 3HAUeHUs.
024+01=03 4z u 02—01=01 xa.

JI. — CoBepureHHO BepHO, NPH NEePBOM 3HAUEHHH MH JOCTHTHEM Ha Hauleh
npamolt Toukn B (rpe Harpysoumas npsmag nepecekaer Kpusywo s = 0,3 ma),

a Ipx BTODOM 3HAYEHHH MK JofifleM X0 TOYKH I (MecTo mepeceueHHs C KpH-
soit Is = 0,1 ma). r
H. — 3HaunT, MrHOBeHHble 3HAYEHUS Ux H ix KOJEGIIOTCH MEXIY Toukamn B PR

B u I' Brosp Harpysoumoil npsMoli, Kak eciu Gbl OHM Kadajuch Ha Kaue- S&ESTSS
48X BOKPYr TOYKM paBHOBecus P.

JI. — IlpaBusbHO, TH BHAMIIb, YTO HanpsiXKeHHe KoJulekropa Kojebiercs
B o6e cTOpoHH! or ToukH P mexay 3,2 u 6,8 a.

H.— CaegoBarenbHo, ammauryna cocraeiser 1,8 8, Tak Kak cpeanss
touka P coorBerctByeT nanpsxenuwo 5 8. M ecam 37O mpoucxogur npH am-
IATyRe HanpsxeHus Ha Gaze 20 ms = 0,02 8, To MOXHO JH CHenaTh BHIBOZ,
YT0 yCHJIeHMe no Hanpsxenuio cocrasiaser 1,8:0,02 = 90 pas?

Jl. — Tloxaayficra. A KakOBO yCHJeHHE IO TOKY?

H.— Ero paccuntath uuuyTh He Tpynauee. Mexay ToukamMu B u P, ¢
oguoi1 ctoponnl, ¥ I' m P — ¢ gpyroif, u3MeHeHHs TOKA KOJJEKTOPA XOCTUIAIOT
7 na. TlopoxnawoTea Xe ouM H3MeneHueM ToKa Gasw Ha 0,1 ma. Caexosa-
Te1BbHO, YCHJIeHHe N0 TOKY cocrasiser 7:0,1 = 70 pas. .

JI.—§1 mauumamw AyMmarb, YTO THl, cOBepulas HaGern ua DHOHHA Mara-
3HH, M3PALHO 3apsafua cBoii Mosr dochopom.. Temeph TH NOHHMAEWD, 4YTO
MOIIHOCTh, KOTOpas BHIPaXKaeTcs npoH3BefeHHEM HanpsXKeHHd Ha TOK, NOJ-
BEPrIach YCHJIEHHIO B...

H.— .90 X 70 = 6 300 pas. Ilpocro xosoccansHOl

Bepeaucvr ucraicernuvi

JI. — CoBeplieHno HOPMaJIbHO, HO # XOTes, 4TOGH TH MOHSJ, YTO AMIVIH-
TyA2 NepPeMeHHOr0 HanpsKeHHs Ha KOJJIEKTOpEe He NOJXKHA npeBumath 4,5 8.
[lpu Takofi aMonuTyge 3HAUeHHs Ux H ix GyAYyT IepeMelaThCsi BAOJL BCcel
Harpy30ouHOH npsiMoit oT Touku A xo rtouku 5. HeiicTBHTeJbHO, HOMYCTUB, YTO
paouas TOYKa HAXOAMTCH CTPOro mocepefune JuHUH AB, MH yBHIHM, UTO
OIMH IOJYNepuoj ROCTHraeT O/JHOTO KOHIA 3TOH JIMHHM, a APYrod — NPOTHBO-
N0JI0XKHOH TOUKH.

H.— OnuuM cnoBoM, 370 npeneibHbie MIHOBEHHHIE 3HAaYeHUS HANPANKeHUs
KOJUIEKTOpA Uy?

JI.— a, uo me csmegyer nomyckarb ero najgeHuss o uyas {(Touku B),
TaK KaK XapaKTePUCTHKH TaM NepecTaloT O6biTh nHPAMEIMH. T BHIeJa Ha
puc. 46 u euge GoJiee ACHO Ha DHC. 48, KaK pPe3Ko OHH H3rHOaIOTCH NPH MAaJbIX
sHayenuax Ux. Bor moueMy ocTaercsa 30Ma B HECKOJIBKO JECATHX AoJed BoJb
T3, HMeHyeMas 06/JacThi0 HAaCHIIeHHUs, BXOXKAeHHe B KOTODYHO 3a-
MPEWieHo U3-32 UCKAXKEHHH.

H.— A He nosesuo Ju B CBA3H € 3TUM HEMHOT® CIBHHYTH TOUKy P ¢
cpexunsl npsMoit AB B cTopouy 6o/bUIEro HANDAXKEHHA?

JI. — Koneuno, ecan xorsat 6uthb TpeGoBaTeNbHHMH. BoT moseMy Mu! BHI-
Opanu 145 5TOH TOUKU HaupsikeHHe 5 8.1

H.—¥ wmens ciaoxuiock BheualjieHHe, uro 275 om B KauecTBe conpo-
THBJIEHUS] HArpy3KH Ry ThI B31J Toxe He caydafino, Urto 6mi0 Gu npr uHOR

BeJIIYHHE 3TOrC COMPOTHBJEHHA?

Byrem us npanvic

JI. — Bor HECKONbKO HArpy3ouHHX NpPAMHX A8 GOAbWHX HJAM MeHbIIMX
uarpysok (puc. 52). Ilpu narpyske 1000 osm MOLIHOCTH MeHbille, T8K KaK M
pacnosaraeM MeHBUIRMH aMIIMTYZaMU U3MeHeHH# TOKOB Kak Ha Bxoge (ToKa
6asm), Tak u Ha BHIXOge (ToKa komiekropa). Harpyskm Meubuie 275 om
YBEJAUYUBAIOT aMIVIMTYAbl U MONIIHOCTH, HO, HCNOJB3YA TaKHe HArpPy3KH, Mul
fonajgaeM B s3anpelileHHYIO 067aCTk MOMIHOCTE!l Bhbillle 75 M8T,

S
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! Jlio6o3HaliKMH HECKOAbKO JYKABHT: OH BHGpad AAf ToukH P 5 & Goflblue BCEro AaA
TOro, YTOGH 9Ta TOYKA OKA3aJach Ha XapakrepHctTHke [g= 0,2 a4, 9TO ofJjeryaer pacs

geThl 10 ONPEREIEHNIC PAIKYHbX 3HAYEHHE HauPsKeHdf H TOKOB,
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H. — Tak BoT noueMmy Tk,
BeJHKHH XUTpell, u36pas 31V OMS ,;mo
Bequyuny 275 om, Koropas -5
Oou HO3BOJIIET TOJAYYUTb HArpy-
30YHYI0 KPHUBYIO B BHJIe Ka-
caTeJbHOH K rumep6osie, 060-
3Havampomel NpejesbHYIO J0-
HYCTUMYIO MOIMIHOCTh... Mu-
HYTKY, §i BUXY, YTO TH Jpaxe
nOpPOBeN Harpy3ouHYI KPHBYIO
ana Ry = 0.

JI. — Hda, Hesuafikuy, 3Ta
CTPOTrO BepTHKajAbHasg npaMas
JIMHUA — €AUUCTBENHAs CPEeau
HalIMX HArpy304HbIX HPAMBIX,
ONHUCHIBAIOIIAA  CTATHYECKHUI
pexuM TpaH3uctopa. Passe
OPU  OTCYTCTBHH  COIPOTH-

- BJEHUA Harpy3Ky Hanpsaxe- 20

55 HHE Ha KOJJEKTOpe He OC-
TA4EeTCs NOCTOSHHEIM M Heus-
MEHHEIM?

H.— 3710 ouesugno. Ho
pasBe HEKOTAAa He H3ydand
MH C To60#l apyrue compotu- /0
BJIGHHA HArpyskd, kpome Ga-
HAJBHOTO OMHYECKOrO COIpo-
TuBJeHUA? ¥ Mens elie OocTa-
JOCb B TOJIOBE 3TO CHMIATHY-
HOEe CeMeHCTBO peaKTHBHBIX
CONMPOTHBJIEHHH, C KOTOPHIMH ¢ 2
MBI TOTJ2 NO3HAKOMHJIHCH:
MHIYKTHBHOCTH, KOJEGATENb-  Pyc. 52. Harpysousble NPAMME XA PASAAUHBIX COMpo-

wo g

-4 & 88 A

Hble KOUTYPH (puc. 53)... THBAenn# R, M MeHblle COTPOTHBAHHE Harpyshi,
I Tm XOpoio cjaenaJs, TeMm Gojpue HAaKAOH JAHMMH Marpysku. Ilpn Ry=0
UYTO HANOMHHJA MHE O HHX. JUHAA HaTPY3KH MOXHHMAaeTcd BePTHKaJbHO.

Pasymeercst, u4TO m1pH pac-

yere TakKoro pojga ueneh

4aCTO He YUMTHIBAIOT OMHYECKOTO CONPOTHB/AEHHA KaryuleK IOCTOSHHOMY
TOKy. B arux_ yciaoBuax paGoyas TOUKA KOJJIEKTOPA COBIAgaeT C Ha
npslKeHHeM HCTOYHMKA nHTaHus Ex_,. Torza 6e3 pucka HU3MeHHUTb Io-
JIAPHOCTE KOJJIEKTOPA MOWHO pPa3BUBATh HAa DPEAKTHBHHIX COMPOTHBJICHUAX
HaOpAXKEHUS, aMIUINTYZa KOTODHIX JOCTUraeT BeTHYHHH Ex_,. Ilpu stom

touka A (rme ofblyHas HarpysouHast npsAMas MEPECEKAeT TOPU3OHTAJbHYIO

% ocb Ux) MOxer COOTBETCTBOBATL YABOEHHOH BeJIMYHHE HanpsxKeHnus Oa-

taped Ex_»p, Tak, ecaiu owo pasmo 9 8, 1o Touka 4 6yjer HAXORUTbCHA TpH
Hanpsxenud 18 s.

H. —TlogBona Hrtory, caeayer ckasarb, YTO fJs HPOBENEHHS HAarpysou-
HOH npsAMoOi#i s CTaBAIO TOUKY A, OTKJNajhIBasg Ha ropU30HTAJBLHOl OCH BeJH-
uuHy Ex-», €ciH B uenb KOMIEKTOpA HEMOCPENCTBEHHO BKJIOYEHO OMHYECKOe
HarpysouHoe conpotuBjente (Ru), umum 2Eyx_,, ecau B KaueCTBe HArpysky
BLICTYIIaeT 5KBUBAJICHTHOE CONPOTHBJEHHe R, Liemel, copepmalliuX DPeaKTHBHO-
CTH 4 O6MANAI0IUX MaJbiM CONPOTHB-
JIEHHeM HOCTOSIHHOMY ToKy (KoJjeGaTeds-
HuH KoHTYP, Tpancdopmarop). Coorser-
CTBEHHO TOYKY B $1 CTaBJIO Ha BEPTH-
KaJbHOII OCH, OTKAazbBas Ex_s/Ry u
Ex_s/Rs B s3aBHUCHMOCTH OT Xapak-
Tepa CONPOTHBJIEHHS HArpy3ku (pHC.
54).

JI.—TH  HCK/IIOUMTENILHO  TOYHO
chopMyaMpOBas IPABHIO, U A HaLeloCh,
uro TH cam 6Ge3 Majeiiniero Tpyga Cy-
Meeib NPOBECTH HArpys3o4dHUble npsaMbie
H, 00JIb3YysACh HMH, CMOXKelib HNOJAYYHTH Puc. 53. B KauecTBe HaArpy3Ku MOXET HC-
quy HHTQPECHBIX }IaHHb!X. HaanMep, MoJab30BaThCAd HE TOJABKO OMHYeCKOe Conpo-

Tupaenue, Ha 9TOM pHCYHKe Harpyskoit
HET HHMEro Mnpoule, HCXOAS U3 HUMEI- o ywur konefareasumii Kowryp LC, mHa-

IHXCA CBejgeHWH, BLMMEPTHTb KPHUBYIO, CTpoeHHbH Ha 4acTOTy CHrHana,

i

oy
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Puc, 54. OGuee npapuao 118 ompe-~
AeAeHHRA Harpys3o4HBIX l'!pﬂMle.
B cxofKax ykasanbl 3HaueHus XIS
ciyyaes, Korxa CompoTnsiaenxe Ry
Ueny HarpyskH NOCTOSHHOMY TOKY
3HAYHTENbHO MEHpIIE ee 3IKBHBa-
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Pue. 55. dra XapakTepHCTHKA, IO-
K43BIBAIOLIAs 32BHCHMOCTD TOK2 KOJe
Aekropa [, oT Hanpsxkenns 6ask Ug
IPH HAJM4YHH CONPOTHBACHHS Ha-
rPY3KH, IOCTPOEHA HA OCHOBAHMH
BHIXONHHX XapakTepHCTHK # Harpy-

59

JEHTHOTO CONPOTHBACHHH Rs AR 30uHOf npaMoit, H306parkeHRHX HA
HepeMEHROro Toka. puc. 50,

NOKa3bBAIOUIYIO, KaK H3MEHSeTCH TOK KOJUIeKTOpa Ix B 3aBHCHMOCTH OT Ha-
npsennss Ha Gaze Us. [t 5TOTO HOCTATOYHO CHSITH 1O HArpysouHoli mps-
MO 3HaueuMsi [x AJs BCceX TOYEK, e OHA nepeceKaerT XapaKTepHCTHKH, COOT-
BEICTBYIOIIME Da3iuuHHM 3uauvenuaM Us, u nepenectu ux Ha rpadux. Th
yBUJHUIB, YTO B 9TOM cAydde MH mojayyuM upsamyio (puc. 55). dro noxassl-
BAET, UTO M3MEHEHHs] KPYTH3HB HEBEJHKH, KOrAa MBl MMeeM [es0 C GOMBLIHMH
3HAYEHUSAMH KOJJEKTOPHOrO TOKa, T. €, YCHJeHHe TpaH3HCTOpa HMeeT AOCTa-
TOUHO JHHEHHHE XapaKTep.

H.—§1 orMeuamo, 4To B AAHHOM cJydae KpyTusHa paBra 300 ma/s.

J.—a, 370 pfunaMudeckas kpyrusna. C Takoii Xe JerKOCThIO THI
MOXKellb BHIMEPTHTH IpaduK, MOKA3WBAIOWHH M3MEHEHHs TOKa [x B 3aBHCH-
MOCTH# OT TOKa [6,

Oona dbamapes — 6ce HANPANCEHUA

H. — Koneuso. Ho, kak nonaswas B nayTuHy Myxa, f CHewly BHPBAThCs
W3 TayTHHH XapAKTePHCTHK, KOTOpAas HA fABY 3aCTaBjsieT MeHs BHOBb Iepe-
KMBATh NPUCHUBIUHECS MHe KOUIMapH.. ¥XKe [JaBHO C sd3bKa Y MeH:d I'OTOB CO-
pBathes Bompoc. Ha BceX TBOMX cXeMaX Th H3o6paxan pse 6aTapeH: Ex-s,
JAOIIyI0 BanpsKeHHe HA KOJMIEKTOP, H Lg_o, CYXKAIYI0 HCTOYHHKOM COOT-
BeTCTBYIOILEro CMelleHHs Gasw. OfHako A BCKPHJ BCe TP2H3HCTOpHLie MpH-
eMHHKH y CBOHMX /Apy3efi W yGeauics, 4To BCE OMH HMEIOT TO/BKO MO OXHOH
6arapee.” DTo, oueBHAHO, GaTapes, nuramomas koJasaekrop, OTkyia e mocry-
naer HanpsiKeHHe CMEIeHHs Ha 6asy?

—

~Up
1

Puc. 57. Tlogaua HampskeHus cMmemte-
HHa Ha 643y NPH NOMOmMH JNEAHTE]S Ha-
RpSHEHHS.

Puc. 56. Tak B JaMnoBoit cxeme co-
31ae7TCH CeTOUHOE CMEnIeHHe 3a cuer
NageHus HAOPSKEHHs Ha CONDPOTHBIE~
LH4W R, pBeleHHOM B LelOb KaToja,

L
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JI. — Ot 310#t e GaTapeu. BrnpoueMm, pasBe B JaMNOBHX CxeMax Thl He
CTafKUBAJCS ¢ TAKUM e NOJNOKeHueM?

H. — JleficrBUTENBHO, HANPsi&KeHHe CETOYHOTO CMEINEeHHS CO3/(aeTCs HCTOY-
HHOKOM aHOJHOTO HANpSIKEHHs; aHOAHHI TOK BHI3LIBAET MA/EHHE HaNpaXKeHHd
#a conporusjenus R (puc. 56), BkJAOYeHHOM B LeNb KaToja, B pe3yJbrare
Yero nocjie[HH{l CTAHOBHTCHA NOJOKHTENbHEIM N0 OTHOWIEHHMIO K CeTKe HIH,
HHaye roBops, CeTKa CTaHOBUTCHA OTpHHaTEJleOﬁ 10 OTHOUIEHHID K KaToAy.
Tlocrynaior 4u Tak xe B CXeMax ¢ TPaH3HCTODAMH, CO3XaBas najeHHe HAnps-
KeHUs Ha CONPOTUBJIEHUH, YCTAHOBJIEHHOM HAa NyTH KOJJIEKTODHOrO TOKA?

JI. — Her, Hesnaiikun. Ha stor pas ¢ rpansucropamu jgeqo olcrour mpo-
me, 4eM C JaMnaMu, ¥ JaMnel aHog AOJKeH GHITb MOJOKHUTENbHBIM, a CeTKa
OTPHUATEJNBHON 110 OTHOUIEHHIO K KaTOAYy. A y TpausHcTopa THIA p-n-p H
KOJIIEKTOp, M 6a3a JOMKHB GHTb OTPHUATEJNbHEIMH 1O OTHOUICHHIO K 3MHT-
Tepy.

H.— Touno Tak ke y TpaH3UCTOpPA THOA 7-p-n H KOJUIEKTOD H Ga3a
AONXKHB GbIThb NOJONHUTEJBHEIMH N[O OTHOWIEHMIO K 3MHTTepy. S momax: ana
Toro 4ro6el Gasa HMesa HYKHOE HanpsiKeHHe, JOCTATOYHO BOCHOJBL30BATHCA
HeautesieM HanpsXeHHS H3 ABYX CONPOTHBJEHHH, npHCOeJHMHEHHBIM K TOH ke
Gatapee, OT KOTOPO§ nuTaeTcsi Lenb KOJJIEKTOp — sMmuttep (puc. 57),

Puc. 58. HoBoJbHO 4acTo HaNpKEHHE

CMEIIeHHS C0312eTCA C NOMOLIbIY CONpPO-

THBAEHHS R, BKJIIOUEHHOI'O TMOCJAeR0Ba~
TeAbHO ¢ MepexoAoM 6asa —~ aMHTTep,

»

JI. — ITpaBuabuo, Mo#i apyr. A 4To6H nogaTe Ha 6a3y HepeMeHHOe BXOI-
HOe HanpsAxKeHHe, NperpajuB OTBeTBJEHHE NOCTOSUHOrO ToKa G6Ga3el B Npex-
UIECTBYIOIHE 1I€NH, NPUMEHSIOT paszleduTenbHull KoHZencarop C. Opnmarko mno-
Katk Ha 6asy Heo6XxOAMMOe efl CMEI[eHHE MOXKHO ele INpOolie C [OMOILbIO
TOJNBKO OAHOrO conpotuBieHHs R (puc. 58), mpHCOeIMHHB €ro K TOMY Xe
nonmocy 6atapen E£x_», ¢ KOTOPHIM COeMHEH KOJJIEKTOD,

H.—~ ¢§ Buxy, 410 npoucxoaur. TH nponyckaeulr uepes COmpoTHBJeHHE R
TOK, HAYIHA OoT 6assl K 3MUTTEpPY.

JI. — Ot1or 10K, Hesuaiikun, HaswBaercas ToxoM cMemenns. HMmenuo oH

" ofipenesser nonoXexue paGouedl TOUKM Ha Harpysousoll npamoi. Tak, pis

AN

Touku P Ha puc. 50 meobxoxuM Tox 0,2 ma, uan 0,0002 a. I1ycrb HanpsxeHue
6arapen 98, a He6ONBIIUM CONPOTUBJICHHEM 3MHUTTEPHOTO p-7i IEPEXOJIA MOXHO
npeHeGpeys (TH MOMHHIb, 4TO B NPOBOIALLEM HAaNPaBAEHHH CONPOTHBACHHE
p-n mepexofa BecbMa Maso?), Momelb Ju TH PAcCYHTATh HEOGXONHMYIO BEJH:
UHHY CONPOTUBJAEHHS R?

H. —Ecaun Beputs 3akony Oma, To R MH nOJy4HM, pasneaus 9 na
0,0002, yto paer Ham 45000 ox, unu 45 xom.

JI. — Kak Bupgulub, Bce HaWM pacueThl NO CBOEH CIOMKHOCTH He IpeBbl-
HIAIOT NPOCTOr0 YMHOMEHHUS U JeseHus...

H.— M rtem He MeHee y MeHs rojioBa HJEeT KDYroM OT 3THX KPDHBHIX,
NPAMBIX U MECHBA 3JIEKTPHUYECKHX Bejuuud. [TycThb BCe 3T0 yJjsxercsd J0 Ha-
el HOBOR BCTPEHH...
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B cxemax Ha 34eKTpoHHbIX samnax OXoTHO npubezaroT k 006paTHoil csa3u
€ YeAbl0 YMeHbUUTL UCKAXCeHUA U Ocrabure Bausnue Koaebanuid Hanpaxcenus
nutanus. B cxemax Ha rtpausucTopax o0paTHaa C8A3b MONCET NPUHECTU TAKYO e
nob3dy, a Kpome TO20, OHQ B8 U3BECTHOY Mepe mOwceT Helrpasusosars gosdelcréue
U3MeHerull Temneparypsi, K KOTOPSIM NOAYNPo8odHuUKxO8bie npubopsl, Kax U3BeCTHO,
OteHb UYBCTBUTEAbHEL.

Pacemarpusan 3tu  pasauunsie npumeHenus o6parrol c8A3u, Hawu Opyses
YCTAHOBAT, 4TC TpAH3UCTOp no caoell npupode UMEET HEKOTOPYI BHYTPEHHIOW
obpatnyro ceasb. I1o Goavuwe, wem 4ro 661 To Hu 6bii0, JOKA3LIBAET, 4TO Yy 3TO20
noaynposoduuKosoeo npubopa éce 3asUCUT OT BCE2O...

Codepmanue: IIpeumyuwecrsa cxem ¢ o6patHold céassro. O6parHas c813v
no Toky 4 no Hanpaxcewuro. Cxemb. Ha Aamnax U Ha Tpawsucropax. Bausnue
06paTHoil cea3u Ha BX00HOe U B8biXxO0HOe conpoTusrerus. Dasossvie uckanCeHUs,
gHocCuMble TpaH3ucTopamu. Buyrpennss o6parHas cssase. Ilossnenue uckascenutt
npU  nosoluleHUU Temneparypol U ux ocaabaeHue ¢ nomouwipio obpartwold ceA3u,
IIpumesenue TepmucTopos.

. 00000000000000000¢ RIITH K/JIHHOM eoecceecccerrscere

HeticmeumesbHocms npeeocrodunt
8bIMBICER

Jlio6o3naiikun. — Uro s Buxy, Hesnafikus? Ta cXuraemp pesymo Kyuy
kHur! YTO 03Hauaer 310 commeHHe? 3

Heanaiixun. — I npepawo orswo csolo GH6MHOTEKY HayuHo-daHTacTHYECKOH
auTepatypH. 3ayeM xPaHuTh 3TH (aHTacTHYECKHe pDoMaHH O GyayuwieM, eciH

¢ 3THM s XOTeéN 3amaTh Tebe BONDOC OTHOCHTENLHO 3THX KOJOCCAJbHHX IlIa-
POB-CIYTHHKOB, KOTOpHe AOMKHHE Ha BuicoTe 35000 x# Bpamtatbes BOKPYr
3eMan, aenad oauu obopor 3a 24 4, B pesyabTate uero OHH BCeraa Syayr
ocTaBaTheAd Haf OAHON H ToR XKe TOYKOH 3emMuoro uwapa,

JI. — TH npekpacHO 3HAelb, WTO OUH NO3BOJSAIOT YCTAHOBHTH AANbHIO
tBsI3b, TAaK KaK DAAMOBOJIHK OyAYyT o0TpaKaTbCs OT HX MeTaNIH3HPOBaHHOK
o6osiouku. C MOMOIUBIO 3THX IIaPOB MOXKHO OCYI{ECTBJISITh O6MeH TeNeBH3HOH-
HEIMHU Ilepe/[ayaMi Ha odyenb GOMBUIMX PACCTOSIHUAX.

H.—3T10 2 3Han, HO B 3TOH HCTOPHM C MHCKYCCTBEHHHMH CHNYTHHKaMH
MEHsi 32HHTPUrOBAJO TO, UTO HIaPH HAAyBAIOTCH YiKe NOcjAe HX BHXOMA Ha
op6HTY, 4TO, KaK MHe KasKeTcs, CHJIBHO YCJIOMHSET neso.

JI.—UYro tH, Hesnafixun! PasBe TH He HOHHMaews, YTO HIADH TaKOTro
AMaMeTpa B H4AYTOM COCTOSIHHH a6COMIOTHO He CNOCOGHEI NpOJIeTeTh Yepes
seMuywo armocdepy co ckopecthio 8 xm/cex. Hamporus, B HycroTe, Kotopas
UApHUT HA BHICOTE, I'fle OHH HAXOAATCS, UHYTO He MPEnATCTBYeT MX ABHXKEHHIO.

H.— 4 npusnaio TBOH yKOp, ¥ MHE CTEIIHO, YTO f HO STOrO He JOAY-
Mascss. M1 TeM une MeHee s 3Ha NOOpHIH crapHfi 3akoH HeloToma, raacsmufi,
4TO Kamjpoe feficTBHe BCTpeuaeT paBHOE eMy [MPOTHBOHEHCTBHE, HalpaBJeHHOe
B IPOTHUBONOJIOKHYIO cTOpoHy. O4eBHAHO, 3TO TO NPOTHBOLEHCTBHE, KOTODOS
HEKOTla M3y4aNH B DafHOTeXHUKE Moy Ha3panHeM oGparTuofl CBA3H

Bonpocut kopperuuw

JI. — He coecem tak, Mo# poporo#t apyr. Koueuno, o6paTuast CBA3b Open-
fojaraer HanpapjeHHoe B OODaTHYI0O CTODPOHY JeHCTBHE, KOTOpPO€ OKas3bi-
Baercs NpPOTHBONOJOMXKHLHIM NepBOHauanbHOMy ageficTBuiO. Ho He cieayer sa- 9
6uiBaTh, YTO B TOM BH/E, KaK MH ee DacCMAaTpuBaeM, OHa OCYILECTBISAETCSH u“q}
nyTeM BBOJAA HA BXOJ YCHJHTE/IS 4acTH 3Hepruu, B3aArofl c ero Buxoga. Che- CUz(
LOBATENBHO. .«
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H. — .. 370 cBoero poxa ynap B obparHyio cropoHy. Heuro noxomxee npo-
HCXOJHT CO MHOW, KOTZa, cOBepLIMB TAYNOCTh, YroOBl HCOPABUTbCH, A XO¥f
YAapuTb cefd HOTOW N0 3aThLIKY...

JI. — CnoBo «HCHpaBHTh» B 3TOM cjiyuyae Kak Heab3d Gosee K MecTy,
JeiicTBUTEABHO, NO3BOJAL HamOMHHTL TeGe, uTo o6GparHas CBSI3b CBOEro POAd
yTellHTeJbHOE CPeACTBO OT Bcex 0Gel: OHa yMeHbIaeT Bce HCKAXeHHd: ya-
CTOTHBIE, HeNMUHeHuble H, HakoHel, (a3oBHe.

H.— a, a Bcnomuuaw. Bee, uto TH HaspaJj, ocaabasiercss 6jarofapi
TOMY, 4TO Hanps)KeHHe, NMOBTOPHO BBOJHMOE Ha BXO/, COJEPXHT B NPOTHBO-
¢dase Bce atu uckaxenusi, [locrynmas B ofpaTHoM HanpaB/ieHHH, OHH KOMnef
CHPYIOT BO3HHKAWOIIHe B CaMOM YCHJHTeNe HCKaxeHus.

JI. — BpaBo, Hesnalikun! Tet mudero He 3a6unn. A 3Haeuip JH TH, HTO,
KpoMe 3Toro, o6paTHas CBA3b yMEHBbHIAeT HCKa)KEHMS, KOTOPHE MOryT BO3HE-
KaTb U3-3a KOJieGaHUH HanNpsKeHHs NUTAHUA?

H. —3r0 ouenp uenno. Mue cienyer, noxasyii, npu6aBHTh llenH o6par-
HO#t CBA3H KO BCeM KaCKajaM TeJeBH30pa, UTO CTOHT B HauleM 3aropOfHOM
Jomuxe. Hanps:xeHde 3JeKTpoceTd TaM oueHb Hecrabuiabro. M usobpamente
BecbMa JIOGONLITHO HCKaXKaercs: TO OHO CJAHIHNKOM TEMHOE, TO CJMLIKOM 5Hp-
xoe. Jla u ero pasMepH H3MEHSIOTCH, M § HepeJKO BHXKY, KaK TOJIOBH jefi-
CTBYIOIUMX JIMIL TO PacllHpSOTCs, TO CKUMAOICA., ITO OYeHh 3a26aBHO.

Jdl. — Jlas Takux caydaeB o6paTHas CBfA3b XOpolllee CPEACTBO, Tak Kak
BCe NOABJAIIHECH HAa BBIXOAE HCKAXKEHHA UCHPABJIAIOTCH NYTEM YaCTHYHOMO
BO3BpAallleHHs1 HAa BXOJ HCKaxXeHHOro curuaia. OfHAKO B TBOEM CJyuae Lele-
coo6Gpa3Hee NMOCTABUTb MEXKIY DO3eTKOH 3J1KTPOCETH M TeJeBH30POM CTaluiIH-
3aTODP HanpsXeHUs.

H.—I[Touemy? Beab o6GpaThas CBA3b MMEeT TOABKO MONOMKHTEJBHEE K-
yecTBal

Bosspauwienue x aannam

JI. — Mot gpyr, TH eme CAMWKOM MOJOX W He 3Haellb, 4TO 3a BCe MpPH-
XOIMTCS IJIaTHTh: ecnu oGparHas CBA3b YMEHBIIAET HCKAXKEHUs, TO OHA TaK-
e CHHXKAaeT KO3(OHUHEHT YCHIEHHA YCHAHTENd. BOT noueMy ee npuMeHemHe

Pue. 59. O6parHas CBasb B NaMMOBOM Kackale, @ — obpaTHas cBssb no TokKy (ofy-

ca0BAeHd oOwHMM nid menedl ceTKH H aHOXA CONPOTHBIACHHEM Ro C); O ~ obpaTHan

CBg3b M0 HANPSMEHHIO (XOCTHraeTcs Nogadell Ha CETKY YaCTH MePeMEHHOrO Hampss

HEHHR C COHPOTHBIGHMS R, NpU MOMOUIM XeHTeld MAnpsmieHds R, . R uepes
xongencarop C,).

BO3MOXHO JHIIb B TOM CJy4ae, eC/iM HMeeTCs 3anac yCHJeHHs.. ECJHH yx M
HaYanH o6 >TOM T[OBODHTB, TO He Mor Obl Th, Hesnaifikun, HauepTHTbL OCHOB-
fble cxeMbl 06parHofl cBA3H, HCNOJb3YeMble B YCHIHTEAAX Ha JaMnax?

H.— O6patuyi0 CBSI3b MOMKHO CO3/aTb, BKJIOUHB MEXAY KAaTOAOM H OT-
pHIlaTe/IBHBIM NOJIOCOM HCTOYHHKA AHONHOTO HanpsiXeHHs CONpDOTHBJeHHE
Ro.c 6e3 Ga0kMpOBOYHOTO KoHjpeHcatopa (puc. 59,a). 3a uck.aouenueM 310H
HeTally, CXxeMa COBIajaeT C HADUCOBAHHOM MHOIO NpOWiEIE pa3 cXemofl cMes
leHUsT HA CONPOTHBJEHMH B mend katoga (puc. 56), Ho 3ra «neGonspuras e

‘||l
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Talb» BCe HU3MeHAeT. Tenepb, ecad nojg HeﬁCTBHeM yCUJAHBAEMOro CHUruaJjia
cetka CcrTaHoBUTCA GoJee MOAOKHUTENBHON, aHOAHBIH TOK BO3pacTaeT H, Npo-
X0As 4epe3 CONPOTHB/AeHHe R, ., yBeJHYHBAeT Ha HEM NajieHHe HanpsKeHH:
YTO B CBOKIO ouepeib [eaaer ceTKy GoJjee oTpuuateqbHofl. Takum o6pasoM,
aHOAMEI TOK TNHTaeTcss O0KasaTh NPOTHBOAEHCTBHE BJUSHHIO HEePBUUHOrO
cyruaJa.

JI. — Ilpekpacno, HesHaiikun, TH HauyuHaemlb H3BACHATBCA TaK e ACHO,
kKaKk Mol psAmiomka Papuosb, KOTOpHI HeKorxa BOHJA MHE B TOJIOBY 3JeMeH-
TapHble NPHHUMIE PAaJHOTEXHHKH... TBost cxeMa cosjaerT 06paTHYIO CBA3b NOJL
BO3/JEICTBYEM aHOAMOrO TOKa, U OHZ Ha3bIBaeTCd NMOCJAeJOBaTeJNbHOR
06paTHOl CBA3BIO MM OOpaTHOH CBA3LIO IO TOKY.

H.—Pas Tak, 10 mapaaseabHyn 06paTHyI0 CBA3b HJH 0OOpaTHYIO
CBA3b MO HAaNpsAKeHHUIO MOXKHO CO3faTh NPH NOMOIIM BTOPOH Moef cxe-
Mbl (puc. 59, 6), Tak KaK 3jech s BBOXY Ha CeTKy nepeMeHHOe HANpPSKeHHe,
co3faBaemMOe€ Ha BBIXOJAHOM CONpPOTHB/ICHUH Ra. ﬂ OCylecTBJaAK 3T0 € MO-
MOIIBIO COUPOTHBAEHHA Ro, ¢ H, pasyMeercs, OTHEJSI0 NOCTOsIHHOe Hanpsxe-
rue KoHjencatopoM Co.

DJI.—HpaBuano. [lojaews Ju THL HA CeTKY BCe BHLIXOQHOE HampsxKe-
HHe?

H.— O wuer, sroro 6bU'{O 6u caumkoM Muoro. Conporubienus Ro. o M R.
COCTABJSIOT AENUTE]b HANDSKEHHS, NO3BOAAOMMH TTOJABATE HA CETKY TOJIBKO
OCTZIOILYIOCS Ha CONPOTHBJIEHHM R 4acTh BHXOHHOTO HANpPSKeHHs, W TakK
KaK BeJMulHa Ro. . moaGHpaercs 3HAYHTeNbHO Goablledf, 4eM BejHuuHA R,
CeTka NOJy4aeT NHWb HEGOMbUIYIO YacThb BEIXOQHOTO HAmpsizKeHHs, !

Hepexod 1 mpanaucmopy

JI. — CBouMu GuecTAIMMU O6GBACHEHHAMH TH 3HAUHTENBHO OGjerdyus Moo
3agauy, MOTOMY 4TO s Kak pa3 co6upajca pacckasaTh Te6e 06 oGpaTHo#
cBA3H B TPaH3HCTOPHHX cxeMaX., BoT oTHocAmMeCs K TPAH3UCTOPAM CXEMB
ofpaTHOll CBA3HM MO TOKY H mno Hampskenuto (puc. 60). Paszauuaior Takxke
NOCJIeI0OBATEJABHYIO H NApasJe/bHYI0 06pAaTHYIO CBS3b,

! Ha npaxTHKe pa3nnuaioT 4YeThipe BHA2 OOGpaTHOH CBfA3H, CXeMAaTHYECKM NPELCTAB-
JeHHbie Ha HallMX pHCYHKaX. O6paTtHas CBRsh MoXKeT NPHAAraThCcs K BXOAY YCHAHTENS
nocAegOBaTEeAbHO MWIH NapDandeNbHO C NepBOHAuUAAbHBIM CHlHaaoM OHa
MOXeT NOPOXKIAAaTbCA BHIXOAHHIM T oKoO M (o6patHas cpA3b N0 TOKY) WIH HanpsXKe-
HHeM, KoTopoe 9T0T TOK CO3[LaeT Ha BRIXO[HOH Harpyske,
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CxeMH ! ¥ 4 uwaumle NPHMEHAIOTCA B ONHOKACKAIHHX ycuaureasx. CxeMmbl 2 u J yaue
BETPEYAIOTCA B YCHAHMTe/IAX, OKaHUMBAOWMXCA TpaHchopMaTopoM, NpuyeM ob6patsoR
CBA3SHIO OXBATHIBAIOTCA cpaldy 2—3 xackana,
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H. —TlosBosne MHe pasoGpatbcs B uHX caMomy. Ha TBoell mepBo#i cxeMe

(puc. 60,a) conporuBaeHne Ro..— ofmee AAs ueneii 6asel M KOJIEKTOPA

\ no06HO TOMY, KaK Ha Moell jaMmoBoi cxeme (puc. 59, @} ToO Ke conmpoTuBJe-

/ / HHe — oblllee 1717 wenelt cetkKH M aHopa. CJegoBaTeNbHO, AEHCTBHA 3TUX CO-

/ NpOTHBJIEHHH auajoruynsel. EcjiM TH 103BOJHIIL, # BOCHOJB3YIOCH HALIHM
HCTIBITAHHBIM METOJOM HOJSPHOCTEH.

JI. —Tloxanyiicra, 1 gaxe npoury Te6st 06 5TOM,

H. — JlonycTuM, 4To OZHH nOJyNeDHOJ CHrHANA Ha BXOAE YBEJIHUAT OT«
pullaTeqbHOe HanpsxKenue Ha Gaze. Tox Ko/vleKTopa BO3pacTer, H B pe3yib-
Tare NajeHHs HaNpaKeHUs HA CONPOTUBJAEHHH Ro. o SMUTTEp TOXKe CTaHer
Gojee oTpunaresbHbIM. HO 370 3HAuWT, UTO HanpsiKeHne 6a3shl OTHOCHUTENBHO
SMMTTEpa H3MEHHTCA B HanpaBjeuuu, o6patHOM mepponavasbHoMy. M3 cka-
32HHOTO CJEAYeT, YTO M B 3TOM CJy4Yae MH HMeeM OTDHUATeNbHYI0 0GpaTHy
CBfI3b, TAK KaK OTBeTHHH YA4p NPOTHRONOJOKEH NEpBOMY.

. Rew J
ol \Up

g ﬂ—#{r--lj

Pac. 69. ITpuvenenne x TpausucropaM oBOHX MeToNOB co3faHsf 0GPaTHOR
CBAISH, TOKA3aHHBIX Ha PHC, 59. @ ~obpaTHas CBA3b N0 TOKy (OCAeZ0BATE Ab-
Hafi); 0 — 00paTHa® CBA3b NO HANPSKEHHMIO (mapailnenbuas).

|
“

JI. — Tl npekpacHO NPOAHANU3HPOBAN CO314Blleecs NOJOKEHHE, [Tepef:-
AleM Tenepb Ko BTOpPo# cxeMe (puc. 60, 6),
H.—TaM Toxe Gpocaercs B IJasa aHaJoOTHsi CO CxeMO@i Ha JaMme
(puc. 59,6). Te 7A0BKO HCNOAB30BAJN CONPOTHBJEHHe CMELlEHHs 6ashl Reow, '
9TO0B! BMECTE C CONPOTHBIeHHeM Ro.c CO34ATh fednrels [J OTBOAa HANp:-
HeHHA C BHIXOJA HA BXOJ. 3Jech YaCTb BLIXOJHOTO HANDHKEHHA Ux NPHKAA-
AnBaercd Mex 1y 6asofi M SMHTTepOM H, pasymeercs, B nporusodase, Kpome
) Toro, Kouxeucarop C, cBOGOIHO MNPOIYCKas REpeMeHHAe HANPAKEHHR, OTae-
JsgeT NOCTOAHHLIE, MO3TOMY NOCTOSHHEIE NoTeMuuan Ga3wl He 33BUCHT OT Co-
npotrusiaerns Ro.ec.
JI. — Ilpekpacuo, nonyrHO O6paTH BHMMAHHE, 4TO €cAH KOHIeHcaTop C
HMEET HeJlOCTAaTOYHYIO eMKOCTb, TO OH XyXe OyHer NpONycKaTb HH3KHe dHa-
CTOTH, KOTODHIE NTOITOMY B MeHbIlieli CTeNeHH, WeM BBLICOKHE, GYAYT mojBep-
(‘V')‘\ ((:’} ~ 9 rareca BO3/leficTBHIO 06paTHO CBASH.
o/ H. — Wnave rosopa, ycusiende HH3KHX 4aCTOT GyIeT MOHHKATHCH B Melb
,) well Mepe. DT0 ABNEHHe HCHOJL3YETCR B OAHOM H3 CHOCOGOB peryNupoBKi
/dTeMﬁpa, npaB/a, Ha MOW B3r/iAj, He OCOGEHHO YXAdHOM, TAK KAK NDH 3TOM
Y He Bce uCKameHMs HefTPaTM3YIOTCH OfMHAKOBO. HO Takas peryiHpoBKa Tey-
6pa nonxHa OHTL BecbMa IOJE3NON [ MNODTATUBHBIX HPUEMHHKOB; OHa
clesaaeT UX MeHee KPHUK/JIHBLHIMH.

JI. — §1 BuKy, UTO AKKYMYJATODH TBOETO MO3ra XOPOLIO 3apsKeHH ¢oc-
dopom. IlosTomy s Ges xoaeGauuii mpoury Tebs CHesdaTh HeGOJbHIOE yCHU/IHe
H CKa3aTb MHE, ITO CTaHeT C BXOXHHIM X BHXOJHWM CONPOTHBJEHHSMH TDaH-
3HCTOPAa OpPH HCOOJIb30BAHHH MNOCHeLOBaTeNbHON 06paTHON cBs3y,

FEwe nemrnoeo o ,,0cavmaax’

H.-— BecnoMuuM, uTo BXOXHOE COTMPOTHBJIEHHE NDeICTaBAseT COGOf O
HOUleHHe MaJblX H3MeHeHHH HanpsixeHusi 6436l K BH3HLIBAEMEIM HMH MasibiM
H3MeHEHUAM TOKa Ga3el. 3eCh B CBA3H, ¢ OGDATHON CBASHIO NpEXHHE H3Me-
HEHHA HanNpsAXKeHHs Ha BXOge OYAyT OKAasWBAThL MeHbLIee BJAMSAHHe Ha TOK
6ase. Muaue roBops, aas toro e suaueHas Alg Mbl DOJIYYHM MEHbII} 10
seuunny Als. CriefoBaTe/IbHO, HX OTHOUIEHHe, BHPAKAIOLlee BXOJHOE cony.
THBJ/leHHe, IOBHCHTCS,
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JI. — Twm xopowo paccyxun, Hesnadikud., 51 ge xoren 6bi NOJSHOCTBIO pas-
psSOKaTh TBOH YMCTBeHHHle aKKYMYJATOPH M NOTOMY Cpasy CKaxy, 4TO ecaH
6ul THl TaxXuM Ke 06pazoM NDOAHAJAM3MPOBAJ NOBeNEHMe BHXOZHOTO COMNPO-
THBJAEHHS, TO yBHJEA OB, yTO OT OOpPAaTHOH CBA3H OHO TaKXKe YBeJMUYHBAETCH.
Uro ke kacaerca napaJsuiebHoi o6paTHOH CBA3H, TO OHa BBHI3HBaeT CHHUXKeE-
HHE Kak BXOAHOTO, TaK M BBHIXOJHOTO CONPOTHBJEHUA.

H. — Mens Bce Gonpure 1 Gosiblie NPUBOAHMT B CMYILeHWe CXO/ACTBO TpaH-
3uCTOpa €O 3HAKOMON C [eTCTBA KYXOHHOH GaTapeefl M3 CBA3aHHBIX KACTPIOJb.
CrouT NPHKOCHYTBCA K 4eMy-uHOyab, Kak BCe NpUXOAuT B ABHKeHHe. [leii-
CTBUTEJ/IbHO, CTOMT JIH NpPUMeHATh 06paTHyW CBfi3b, YTOGH eme GoJblie 3amny-
THBAaTL 1eJ0?

JI. — Yk He gymaews au TH, HesHaflKuH, 4TO ee NPUMEHAIOT JHWIbL IJA
toro, uro6el oTpaBuTh TeGe Ku3ub? OO6paTHas CBA3b CHUXKAET HCKaXKeHHd,
KOTOpble Y TPAH3HCTOPOB CTOJb Ke ONACHH, KaK W y SJAeKTPOHHHIX JaMMm, H
IaeT Te JKe NPEHMYIIecTha OTHOCUTEIbHO (A30BEIX HCKaXEHKH, Tak Kak ¥
TPAH3UCTOPOB, HCIONb3YEMHX [Js YCHJEHHA Ha HHU3KHX 4YacToTax, eMKOCTH
MeX/y 3MHTTepoM, 62300 M KOJNJIEKTOPOM HMEIOT OTHOCUTE/]bHO GOJIBUIYIO Be-
JAMYMHY, OTuero crtpajgaer ¢dasa ycuiuBaeMulx curianoB. Kpome Toro, xorna
HaudHaeT majaTb HanpsaxeHnue OGarapell, o6paTHas cBsAsb Ojaronaps CBOEMY
peryaupyonieMy s¢pdeKkTy elle B TeueHHe HEKOTOPOTO BpeMEHH NOAJEeDHKHBaer
pa6oTocnocoGHOCTE TPAH3UCTOPHON ammnaparypH.

Ewe oona odopamuan cea3v

H. — Takoe mnoBesenue o6parTHOil CBSI3H, OYEBUJHO, OYeHb ueHHo T2aK KaK
3TO CJYXKUT NMPEKPACHHIM CPEeJCTBOM SKOHOMHH.

JI. — 5l BuMxy, 4TO BO3MOXKHOCTH CHHEKEHHS JeHEXHHX DacCX0JAOB HOMH-
pusaa Tte6sa ¢ o6paTHOH CBA3bIO. 3aMeTb NONYTHO, UYTO nake ecau TH H He
3ax0uelllb €0 N0Jb30BaThCA, TO TH BCE PaBHO 06A3aH CMHPUTLCA C €€ HeBH-
JIUMBIM OPHCYTCTBUEM.

H. — Y10 310 32 TaHHCTBEHHOCTBL?

JI. — Tpausucropy npucymia BHyTpeHHAa o6paTHad cBA3b, KoTopas
MOYTH MOJIHOCTBIO OTCYTCTBYeT y Jamn CBOHM cCyllecTBOBaHHWEM OHa 0G6f3aHa
CONPOTHBJIEHHIO KOJJIEKTODHOIO p-r Nepexola, KOTOPOe COCTaBJAseT HEeCKOALKO
COTEH KH/AOOM M OKa3biBAeTCS BKJIOUEHHBIM HeNOCPEACTBEHHO MEXKAY KOMIeK-
TopoM H 6a3oil.

H. — Kak nposBiser ce6s 3Ta BHYTpeHHsA o6paTHas CBA3b?

JI. — Tak e, Kak TOMBLKO UYTO paccCMOTpeHHas napaJuiefbHas o6paTHas
CBsA3b B CXxeMe Ha pHc. 60,6. Ee ngaxe MOXKHO M3MepHTDb; fJis 3TOrO HYMXHO
H3MEHATb HanpsxXeHHe KOJJIeKTOPa W H3MeDATb BO3HHMKAKOIIHE H3MeHEeHUS Ha-
npsxKeHnus Gasot, [lpakTuduecku u3MeHewue HanpsxeHHs Us B HECKOJbKO Tbl-
csiM pa3 MeHbllie BHLI3LIBAIOLIETO ero u3MeHeHuss Hanpamenusi Uy, Huaue ro-
BOpA, KO(MMHLMEHT BHYTpenHed oOpaTHOH CBf3H UMeeT B CpPEAWEM BeJHUHHY
nopsanka 0,05%. Ero ofosma4aior rpedeckoft 6yxkBoif [ (MH) WM uame CHM-
BOJIOM M2

H. — $1 ucnetTetBaio Kk tefe uyBCcTBO 6/arogapHOCTH 3a TO, YTO Thl MH-
JOCTMBO OCTAaBWJ MHe BO3MOXKHOCTH [3Th onpejefeHve Ko3dpuluHenra BHY-
TpeHHeii O6paTHOM CBA3M uhAUﬁ/AUK Ho tak Kak BeaHyuHA | OYeHb
Mana, TO BJHMHHEM BHyTPeHHe#i oGpaTHOH CBA3W, HaBepHO, MOXHO npe-
He6peqb.

JI. — la, npd ycJoBHH, YTO CONPOTHBJAEHHe HArpy3KH Majo NO cpaBHe-
HHIO C BHIXOAHEIM CONPOTHBJIEHHEM, UTO Ha NpPAKTHKe 4acTo U ObIBaerT.

Bonpoc o gase

H.— T, oueBumno, noranbBaeurscs, JoGosHafikuH, uTo A TOpIO OT He-
TEPNEHAS NepefiTH K HU3YueHHIo NpayTH4eckux cxeMm. S ofewman ceoemy nsiie
Koo cobpath yCOBEpILIEHCTBOBAHHHIA TPAH3UCTOPHHIA HNPHEMHHK, KOTOpHIil
OH Mor Ol B3aTh ¢ coGoit B AdpuKy, rlie OH xOuUeT MOJIEUHTh CBOH pesMa-
TH3M Ha cojHue. §l HaMepeBaOCh ChefaTh NABYXKaCKAXHEIR YCHAHTENL HHU3KOMH
yacToTH. Mory Jau g cpenath obuiyio o6parTHyio CBA3b Ha o6a Kackana, [o-
IaB Hamnps:XeHHe ¢ BHIXOxa HA BXOI?

JI. — Ila, o1HaKO B TPaH3MCTOPHEIX CXeMax He CJeayeT AeaaTh 06paTHYIO
cBsi3b GoJbllle, yeM Ha JBa Kackaja, TaK KaK H3-3a BHYTPEHHHX €MKOCTeHd,

3  3ak. 924
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0 KOTOpHX 51 Tefe TOJBKO UYTO TOBODMJ, B KaXXIOM KacKaje TNPOHCXOJIHT 10
noJuuTedbHBl caBur ¢asbl. M ecau cpesath o6paTHyIO cBf3h Gosblue, ueM
HAa /[Ba KAackaga, TO NOMNOJHHTEJLHEH CHABHI MOXKET OKasarbCs HAaCTOJBKO
GosbuM, UTO 3apaHee He y3Haelub, Kakyio a3y B pesyabTaTe MOMYuHlib.

H. — MHaue roBops, MOSBHUTCH PHCK HOJYYMTb BMECTO OTPHLATEAbHOH 0f-
PATHOH CBS3H NOJOKHUTEILHYIO.

JI.—H B sroM Her Huuero ypusutesnbHoro.. Ho BoT cxeMa, KoTopas
poaxHa TeGe noHpasutrbes (puc. 61). B Helt kak pa3 /[Ba HU3KOUACTOTHHX
KacKaja C peocTaTHO-eMKOCTHOH cBasblo. C BHIXOAA 4epe3 koHjeHcaTop C M
CHEMaeM C MOMOWBI conpoTHsieHufi Ry u Ry yacTb HanpsxKeHnus, ytoOs mo-
IaTb ero Ha 3MHUTTEpP NepBOro TPaH3HUCTOPA.

| — i1
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Puc. 61. CMmelaHsaa (nocreloBaTeAbHo-NapalienbHas) cxema obparHoR
CBAI3K, oxXBaTHBAKULeH 1Ba KacKaja YCHANTeNS HU3KOH YacTOTHL

-

H.—Hy u urto panpme? Ilouemy He Ha 6asy, Kak Mbl JeJadd 3TO B
cxeMe ¢ OJIHMM KacKafoM?

JI. — IloTomy uTo Kam/AM# Kacka/[ nepesopauuBaer ¢asy. [lostoMy no-
Cle [BYX KaCKajoB CHTHaJ JO/MXeH COBMNalaTh no ¢dase ¢ HampsKeHHeM
HpUJIOKEHUBIM KO BXOAY. 3HAuHMT, He MOxKeT ObITh H pedYH O Iojaue BHXO[-
HOrO HampsixeHMs Ha 6asy (BMeCTO OTpHLATENbHOH OGPATHOH CBSI3M MBI 1I0-
Jdyuumd 6B yxacHoe camoBoaGyxjueHde). IlogaBas Ke HanmpsikeHHe ¢ BBIXOAR
Ha 3MHTTEp, MBI CO3/[ajHM G6JAaroNpHATHYI OTPHUATENbHYIO OGpaTHYIO CBA3Db.
A KpoMe TOTO, conpoTHB/EHHE Ry CaMO CO3/acT B NEpBOM Kackajge 3(gekT
HOC/Ae10BATENbHO 00paTHOH CBA3H.

«  H.— Yynecuo! Bor cxema, KOTOpasf [acT CYacTbe MOeMy nfje.

Faesepsavt 103CH020 COAHUA

JI. — Boiock, uro Her, Tak KaK HACKOJBKO JYyuYd TDPONHUYECKOr0 COJHIZ
6yxiyT GnaroTBOPHH HJs AAAH, HacToJbKO OHH OymyT BpeAHBl AJs pajHo-
NpUeMHHKA.

H.— Ax, na: s 3a65uT O HelpuATHOCTAX, KOTODHe BJjieMeT Harpes IoOJY-
NpOBOJAHUKOBEX npubopos. Moxer GblThb, C€/1e0Ba/0 GH MOJOXKHTH Iy3HIPb
CO JbjJIOM Ha NpHEMHHK? A /A1 mauaja CKaxM MHe, KaK CKasbiBaeTcs Ha
pa6oTe pajHONPHEMHHKa yBeJHYEHHe TOKA TPAH3UCTOPOB, BhLI3bIBaeMOE MOBH-
WeHueM TeMIepaTypEL.

JI.— ¢l nan ceGe cjaOBO He TOBODHTb CErOJHA O XapaKTePHUCTHKAX, KOTO-
pHIMH THI, Kaxercs, H3panHo Hachlimed. Ilpocro npeacrasb ceGe, HesHaiixuh,
YTO HAYaJbHBIH TOK KOJJIEKTOpa YABAMBAETCH NPH KaXKAOM NOBLILIEHHM TEM-
neparypu Ha 8°C, cnegoBaredapHO, NpH [OBHIIEHHH TeMIepaTypw OT HYyJs
no +40°C Tok Moxer yBenmHuuThcsi B 32 pasa. 1O 3HAUUT, uTO BCE BH
XOfHble XapaKTepHCTHKH pe3ko cMectsAtcs BBepX. B pesyabrare paGouast
Toyka (KOTOpas, mo3BoJiL Tefe HANOMHHUTb, JEXKHUT OpH NepecedeHHH Harpy-
30YHOI NMpSAMOH C OfHON H3 KOJJIEKTODHHX XapaKTEDHCTHK), BjiekoMas oGHM
TepefBHKEHHEM XapaKTEepPHCTHK BBepX, NepeMecTHTCsS BJIEBO BMECTO TOrO, 4TO-
6Bl HaxOAHUTbCH fnocepefuHe HarpysouHoit npsmoli. Ilpomafi-roraa Hawma kpa-
cupas cuMMeTpusa! [Ipomra#t HckJIOuMTEeNbHAS JHHEHHOCTH YCUJEHHS...

H.— Kakoe 6Gegcteue! Thl MeHs cpasuid.., HO He CJAUIIKOM, H6O g 3HaW
TBOH MeTo[: TH NOBepraellb MeHs B caMylo Tray6okyio ckopbh, a 3aTeM Kak
(GOKYCHHK, BHITACKMBAIOU{MA M3 UMJIMHIDPA KDOJMKAZ, NOKA3HBaeHIb MHe cpef-
CTBO, KOTOpOe criacaer nojoxenve. Hy, Tak BuTackuBail cBoero KpoJmkal
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JI. — Tel yxKe 3HaKOM c HuM: HacC euge pa3 crmacer o6parHas cBs3b. $B-
Jgach 30 QeKTHBHEIM CPeACTBOM GOpbOH € HCKaXKEHHSIMH, OHAa NOMOXeT HaM
¥ B NpefOTBPallleHHH MeAJEHHHX H3MeHEeHHHl peXuMa [HTAHHS, BE3HBAEMEIX
BIMSHMEM TeMIepaTypH.

H. — 3naunr, paccMOTpeHHHe HaMH CXeMH O6GpaTHOM CBSI3U OJHOBpEMEH-
HO CAYKAT H 1J5 KOMIEHCAUHH BJIUSHUH TeMuepaTyphl.

JI. — B u3BecTHOll Mepe Aa, KOrjla OHM CO37al0T OGpaTHYK CBSI3b U 0O
IOCTOSHHOMY TOKY (CXeMBbl, NMokKasaHHple Ha puc. 60,6 u 61, mom 3toT Cay-
yali He momnapair)., Ho B mpunumne gaa sroit Heaum HyxHa Gojee riayGokas
o6paTHas CBA3b.

Puc. 62. Cxema TemMnepaTypHOi
crabuauzanHy pabouels TOUKH 32
cyeT nocieroBaTeabHol o6pat-
HOH CBfi3u N0 NOCTOSHHOMY TOKY.

H.— Ho rtorna oHa 6yaer cAHUIKOM CUJBHOH [Jd HAuUX YCHJAMBAeMBX
CHrHAAOB M Upe3MepHO CHU3UT HX ycuaeHue. Kakoil BEIXOA MOXKellb THI Ipel-
JIOXKHTH U3 3TOH «MHKOBOH» CUTyanuu?

JI. — OcraBuM B CTODOHE CONpPOTUBJEHHA 06paTHOH CBS3H, KOPPEKTHDYIO-
I{He YCHJAHMBAaeMble CHTHAJBIL, H 3afiMeMCsl CONPOTHBJEHHSIMH, KOMIEHCHDYIONIH-
MH BJAHsHMe TeMIepaTypel. B 31OoM ciayuae MOXHO BOCNOJbB30BaTbCA HOC/]E-
LOBaTesIbHO% 06GpaTHOf CBA3LIO, BHIOJHEHHOH BoT no Takoit cxeMe (puc. 62).

sMarernvrEan demaavs

H. —Ho g ne 3aMeyaio CyIeCTBEHHOrO OTJHUHS OT mpeXHeH CXeMbl MO-
CJefORaTeNLHOl OGpPAaTHOM CBA3M A/ NepeMeHHOH cocrapJsioliell Hanpsaxe-
HHUA: TH 106GaBHJ TOJBKO OJUH KoHAeHcaTop C.

JI.— Ho »sro uMeHHO Ta «MaJieHbKas [eTajdb», KOTOpas H3MeHseT BCe.
10T KOHZeHcATOP (OGHMHO 3JEKTPOJUTUMECKHII) uMeer GOJLILYIO €MKOCTb H
OpeACTaBAsfeT AJf INePeMeHHHXx TOKOB 3HauHMTeJbHO MeHbllee MPeNnsATCTBUE,
yeM conporusienue Roc. IloaroMy uepes comporuBienue Ro. Oyier npoxo-
AUTH TOJBKO NOCTOSHHAs COCTaBJAAIOmAsA TOKa, W TOJAbKO ona OyleT noasep-
XKeHa BAUSHUIO 06DATHOH CBA3H,

H. —TIlpocto u ocTpoyMHo, Kak sfino Xpucrodpopa Koaymba. Ho uro
Aearb, ecad Mbl OAHOBDEMEHHO IOXesJaeM HMeTb OGPAaTHYI CBA3b Y MO Ie-
peMeHHOf cocraBaAoOmiei?

JI. — Huuro He Meuiaer HaM BKJ/IOUMTH B TOoukKe A NocC/efOBaTeNbHO C
conpoTusjeHneM Roc Apyroe conpoTuBjeHHe oOGpaTHOH CBfI3H, KOTOpoe Ml
He 6yaeM 6J0KHPOBATHL KOHNEHCATOPOM.

H. — 370 oueBuAHO. A MOXHO Ju Ang crabuausauuu pabouelh TOUKH [pH-
MEHHTB napasniesbHylo 06paTHYIO CBA3b [10 HANPSIXKEHHUIO?

JI. — Pazymeercs, HO Toria yGMpalOT KOHJEHCATOD, KOTOPHHA MH paHbule
BKJIOYAJM KaK pa3 /[Js TOro, uro6Gel He NPONYCTHUTh NMOCTOSHHYIO COCTaBJIAIO-
myio. Ha Gasy nogamor 0/{HOBpeMeHHO YacTh NMEPeMEHHOro ¥ NOCTOAHHOrO Ha-
npsixkenus KoJsekropa (puc. 63).

H.—Ho 7 He BuXy 3/1eCb BTOpOro IJjieia aeJuTess HanpsakeHHs, KOTO-
pH TOJKEeH HCHOJb30BAThCA s NOCTHEHHS 3TOM UedH.

JI. — U 310 He cayuaiiHo. Ero ¢yHKuMM BHINOJHAET BXOAHOE CONPOTHBJE-
HHE TpaH3WCTopa (CONPOTHBJEHHe NpoMexyTKa 6asza — sMurTep). Ecam xe
THl XOUeUIb CO3AaTh NapaiieibHyI0 OGpaTHYI CBA3b TOJBKO 10 MOCTOSHHOMY
TOKY, TO M 34€Chb MOXKHO C [OMOIIBIO KOH/[EeHCaTopa YCTPAHHTL OGDaTHYIO
CBsi3hb IO INEPEeMEHHOH COCTaBJIAIOHIeH, eCc/AU COCTaBUTh COmpoTHBJEHHE Rg.c
M3 JByX TOCJeI0BaTeJbHO COELMHEHHBIX CONpOTHBJAEHHE Roci H  Rpe2?
(puc. 64).

3%
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Bxod Butxod
Puc. 63. Cxema TemMuepaTypRO# cTabu- Puc. 64. Ta me cxeMa, 410 H Ha pHC. 63,
MM3auuu paboueit TOUKK 3a CUET mapall- HO C pa3BA3KON MepeMeHuoH COCTABJASIO-
aKeapHo#t 06paTHOH CBA3H. ared.

H.— Ho BepHeMcsi K MoeMy .Asjie; eCa sl NPABHALHO NOUS, TO -MOXHO
CKOMIIGHCHPOBAThL BJHSHHe TeMIepaTypel Ha cxeMy ycuiurens (puc. 6l),
BKJIIOUMB CONPOTHBJEHHSA B Toukax A u b.

JI. — CoBepurenno BepHo. [Ipu 3TOM mnepBoe u3 HuX C/eAyeT 3a6J0Kupo-
BaTh KOHJeHCATOPOM GOJLHIOH eMKOCTH, YTOGH OHO He YCHJHBAJO Ype3MepHO
0o6paTHyI0 CBSI3b MO IIepPEMEeHHOMY TOKy.. Ho s eme He pacckasan tebe 00
OZHOM OYeHh OCTPOYMHOM MeTojJe YCTPaHeHHs HeGJIarONpHIATHOH peaklun
NOJYynpOBOAHMKOBHX NPUGOPOB Ha H3MeHeHus TeMmepaTypl Merox 3ax/mo-
4aercsi B UCMOJNB30BAHHM CAMOTO TelJa M GOPhOGH C €ro BJHSHHEM.

Henoavdosanue Hedocmanmrxos

H. — T 370 cepre3no? ¥k wue xoueulb JU TH €TaTh F'OMEONaToOM, yToOH
JIeUUTh OLHO 3J10 ApYyrum?

JI.—VMeHHO Tak u cjeayer MeHs HOHUMAaTb. Ecau HarpeBaHue ygeH-
yyBaeT TOK uepes INOJYNPOBOAHHK, TO 3TO O3HAuaeT, UTO MNpPH NOBBIHICHWH
TeMHAepaTypsl ero CONpOTHBJIEHHE MOHMXKaeTcsd. 3HAYHT, M3 NOJYNpPOBOJIHUKO-
BBHIX MAaTepHaJioB MOXHO CHefaTh CONPOTHBJEHHE, 3HaueHHe KOTOPOro OHICTPO
fajaer IPH NMOBHINEHAH TeMneparyph. BOT xapakrepuCTHKa OZHOrO M3 TaKHX
CONPOTUBJIEHH}, Ha3bIBAEMBIX <TEDMHCTODAMH» HJIH TEPMOCOIPOTHBICHUAMH
(puc 65). TH BuauiIb, 4TO KOI'JAa TeMOepaTypa NOBHIIaercs, ckaxeM. oT 20
1o 40°C, To cOnpoTHBJeHHE TEPMHCTOpa CHUXKaercsa npuMepHo Ha 45%.
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Puc. 65. Vamenesne conpoTHBIeHHS
TepMHCTOPa B 3aBUCHMOCTH OT TeMIlepas=
TYpbl.
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H.— 51 chopammBaio 7Te6s, Xak TH HCHOAB3YeIlb NJA0X0 MepeHocsLiee
Kapy CONpOTHBJIEHHEe AJjs HeHTpaJH3alUy NPUYMHAEMOro xapoi#t Bpefa.

JI. — Ouenn npocto. 1 BK/IIOYAID ero B LeJHTeNb HaNpsAXKeHHS, CO31al0-
uwuii cMelllenne Ha Gasy (puc. 66). BepxHee maeuwo JAesurens oGpasyer oGnly-
Hoe conpotusiedue R;. [Ipyroe e IJjeyo COCTOMT M3 TepMucropa R, 3a-
IUYHTHPOBAHHOTO CONPOTHBJIEHHEM K3, M BKJIOYEHHOr0 MOCJeI0BaTeNbHO C
HUMK conpoTuBjenus Rp. UTo e NPOHCXOAHT NpH NOBHIUEHHUH TEMOEPATypHI?

H. — ConpoTuB/ienHe TEPMHCTOPA YMEHbIIAETCH, W 5T0 BhI3HBaeT cumxe- 4 04
4

Hue CONPOTHBJIEHMS BCETO HUXKHEro IJedya, COCTOAINEro 43 Ry, R3 B R:.

.

Bxod

Puc. 66. Komnencauns Brusuus teMile-
PaTYpH C MOMOMIbIO TepMucTOpa R
yapasagioniero noresnuaiom Hasl.

TMockoabKy e €ONPOTHBJAeHHe R, BepxXHero Ivleua /eJHTeIs He yMeHb-
maercs (a MoxeT OHITh, gaxe HECKOJBKO YBeJHYHBAeTCs [PH NOBBIUIEHHH
TeMAeparypH), NOTeHUKaa Gasbl CTAHOBHTCS MeHee OTpPHLUATeJbHHM. JTO BH-
3LIBaeT yMeHbllleHHe TOKa KoJulektopa. Bot 3x0poBo!

JI. —Kak BufumWb, BHCHIEE HCKYCCTBO B JKH3HH 3aKJIOUAeTC B TOM,
yro6H NpeBpaTHTb HEJOCTaTKH Belnell B NOJOXKHUTEbHHE KayecrBa, YTO MH
3/eCh M Clenanu.

H.— Ho zaueM TH ycnoxHUJI cxeMy, BBeis B Hee CONPOTHBJIEHHS R
u R3>

JI.— 3710 cjpenaHo HJs OCYLIeCTBJEHHs TOUHOH KoMmencauuH. Hyxuo,
4yTO6H BEJWUHMHH 3THX CONPOTHBJAEHHUH O6BLIM PACCUMTAHH COOTBETCTBYIOIIHM
obpasoM. Muorsa moxHo y6parh TO MW MHOE M3 HHX, eCJM XapPaKTePUCTHKA
TepMHCTOpa TOUHO COOTBETCTBYeT HalIMM 3a/auaM.

H. — 51 uyscrByio, uro Moe COGCTBEHHO® CONPOTHUBJICHHe NAfaer, TaK KakK
MOl MO3r CJMHIKOM MeperpeJcs.

JI. — Hy, Toraa ocTaBuM ero B IOKOe€.

li
~:\\\ /,é
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B xo00e npeduwecrsyowux Geced Jlwbosnaiikun u Hesnatikun npuobpesu npou-
Hble 3HaHUA 0 paboTe TPAH3UCTOPOS, UCNOAL3YPMblX 8 Kadecrse ycuauterett. Jas
3T020 OHU npoaraausuposasu nauboaee ynoTpebuTenbHyio cxemy, 20e ycuiusaemoie
cusraab, npusazarotca mexdy 6as’ol U IMUTTEPOM, 4 NOCAE YCUABHUS CHUMQIOTCS
MeHCY KOAACKTOPOM U 3MUTTePOM. ITO COOTBETCTBYET KAACCUMECKOU Aam1080il
cxeme. OOHAKO TPAH3UCTODSL, TAK Sie KAK U 3AeKTPOHMble AAMASL, 8 HEKOTOPbLX
CAYHAAX MOYT NPUMEHATHCA u @ Opyeux cxemax skarouenus. Ioatomy, npexde
uew nepeliTu K NPAKTUMECKOMY NPUMEHEHU0 TPAH3uUCTOPO8, NOAE3HO U3YHUTHL #X
pa6oTy 8 3Tux Opyeux cxemax.

Codepaanue: Jamnosele cxemn ¢ 3Q3eMACHHBIM KATOGOM, CeTKOU HAL
anolom. Tpausucropreie cxemor ¢ 0Gujum 3MuTTepom, obuwed 0a30i usu ob6uum
KOAAEKTOpOM. YcuneHue N0 TOKY U HANPANCEHUIO 8 TPex OCHOBHbLX Tunax cxem.
Hx ex00nste u 861x00HbIe cOnpOTUBAeHud. C800Han TabGAuya XaApakTepucTux fTpex
Cxem 8KAIOHEHUS TPAH3UCTOPOS.

22222222222 222 240 ad
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daemenm cayuauirocmu 6 UCTOPUY
u3oopemenuu

Heanaiixun. — Kak cayyunoch, 4ro TpaHsucTOp OB H3006peTeH Ha COPoK
JdeT TNO3/Hee 3JeKTpPOHHOH Jamnel? Bejb Ha MNepBHIil B3MVIA/[ NPOHIe BBECTH
UpuMecH B NOJNYNPOBOXHHUK, YeM CO3/aTh BaKyyM B CTEKJAHHOM GasuioHe H
Harpetb B HEM KaTO/J, SMUTTHDYIOIIHH 3JIeKTDOHH uUepe3 Cetky K aHOAY.

Jlio6o3naiikun. — B ucropun u306peTeHHH HHOM[a CJyyal Urpaer nepso-
CTEneHHYI0 pOJb, H TPAaH3UCTOP MOT Obl GHTB u30653[eTeH paubwe 3/eKTpouHof
faMnbl. BrnpoueM, ogHoMy pycckoMy wuHkeHepy — JloceBy — emme B 1922 1. npu
3KCIEpHMeHTax ¢ KPHCTaJiaMu UHMHKOBOH OOMaHKH YAaJOCh FeHepHpOBaTh H
ycuJauBaTh 3JeKTpHueckue KoseGaunsa OjHako ero npu6op, Ha3BaHHHIA «KpH-
CTaJMHOM», He NOAYYHJ JanapHelwero passutHa. Ho ecuau 6ol Tpausucrop
6uls1 U306peTeH paHbUle 3JeKTPOHHOH JaMObl, TO HOSBJECHHe BaKyyMHOH JiaM-
NB, HECOMHEHHO, NPUBETCTBOBAJM OB KakK KpynHoe YCOBEpUIEHCTBOBAHHE..
WU nas BakyyMHHX TPHOXOB cTaju Obl IPHMeHSTh DA3JHYHBEE CXeMbI BKJOYe-
HUs, HCHOJb3yeMmble Tenepb RJs TPaH3HCTOPOB. Tak Mbl mofydunau Oul CcXxe-
MBI C 333eMJIEHHBIM KarogOM, 3a3eMJeHHOH CeTKOH H C 3a3eMJCHHBIM aHo-
AOM

H. — Yro 3a Besgecymee 3azeMaenue?

Tpu OCHOBHBIE AAMNO6HBLE cxremnvt

JI. — T, HesHaiikun, oOuYeBHAHO, HOMHHHIb, 4YTO NOJA 3a3eMJEHHEM MHl
DOHMMAaeM TOYKY ¢ HOCTOSHHHM noTenunadoM. B oO6nuHoi cxeMme JgaMnosoro
YCHIUTENA 3TO TOUKA, Tle CXOAATCH HenH CEeTKH H aHona.

H. — MHe xaxercs, 4TO KOHUH 06GeHX 3THX lenel CXOAATCA Ha KaToje.

JI. — ITostoMy HauGosee pacnpoCtpaHeHHas JaMIOBas CXeMa HAasHIBAeTCs
cxeMoll ¢ 3aseMJieHHBIM KatoaoM (puc. 67), [awxe ecad MeXLYy KaTO[AOM K
3a3eMJICHHOH TOYKON BKJIOYEHO CONPOTHBJIEHHE CMEIEeHHs, TaK KaK HJS Iepe-
MEHHBIX TOKOB OHO NPAKTUYECKH HAKOPOTKO 3aMKHYTO KOHIEHCATOPOM.

A xpoMe TOro, paspe TH 3a6bl] O CYIIECTBOBAHHM CXEMHl C 323€¢MJIEHHOH
cerkoll (puc. 68)?

H. — [eiicTBHTeNBHO, MB BCTPEYaJuCh C HeH, KOrZa H3yuaJH YacTOTHYI
Moayaauuo. Mcnosbsyemas ana yCHJEHHS CHTHAJIOB BHICOKOR 4HACTOTH 3Ta
cxeMa MO3BOJISET Jyulle OT/AeAUTh BXOAHYIO IENb OT BHXOMHOHN; npu 3TOM
CeTKa CJAYXUT 32IMUTHEIM SKPAHOM. A ynpapidloliuM 3J1eKTPOZOM B 3TOM
Cllyuae OKas3hBAETCS KATOJ.
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Puc. 67—75. Tpu cxeMsl BKIIOYeHHs JaMNBl H TPaH3UCTOpPa. 67 —Hanbojee pacopoCTpaHEeHHas
CXeMa /aMOOBOTO YCHAHTEAS C 3a3eMJEHHHM KaToROM; 68 —cxeMa ¢ 3a3eMJeHHOWR CeTKol;
69 —cxema ¢ 3a3eMJeHHBIM dHOJAOM (KaTOIHBI MOBTOPUTEAb); 70 — Haubosee pacmpocTpaHeHHasd
cXeMa TPaH3HCTOPHOTO ycujiuTend ¢ obutuM sMETTepoM; 7/ —cxema ¢ obuieil 6asofr; 72 —cxema
¢ ofuINM KOJANeKTOpOM; 73—75 — APYTOH BAapHAHT HauepTaHUA TPEX OCHOBMHX TPAH3UCTOPHBIX
cxen. Ha pucywkax narasase noxasaHo, Kak Tox smurrepa /[, pasiessercs B obuedt rouxe Ha

nse yacTu: Toxk Gasb /. H TOK KOANEKTOPa
& Ty

JI. — Ocraercsi eme Tperbs BO3MOXKHOCTb! C/eJaTb NOCTOSHHHM NOTEH-
uHai aHofa, 3a3eMiHB ero (pasyMeercsl, Yepe3 MCTOYHMK BLICOKOrO Hampd-
JKeHUs), NPUJIOKUTL BXONHON CHIHaJ Mex/y CeTKOH M 3a3eMJeHHOH TOYKOH,
a CHAMaTb YCHJIEHHOe HaNpsKeHHe C CONPOTHBJEHHS Harpyskd, BKJIOYEHHOTO
MeXay KaroloM d 3Toli Toukol (puc. 69).

H. — Crpannas cxeMa. BrnpoueM, B 3TOM CJyuae uepes cONpoTHBJCHHE
HarpyskH BCe DaBHO NPOXOAUT aHOAHHIH TOK, TaK 4TO HAa HEM BHlgesgercs
H YCHJIeHHOe HamnpsKeHHe. )

JI. — ¥YnoTpe6uB BHIpaKEHHE «yCHJeHHOe HamnpsameHHe», s G Henpas,
u6o Kosdpduuuent ycuiaeHus >STOH CXeMul, HMeHyeMOH KaTOJHBIM NOBTODHTE-
JeM, MeHbUIe eMHHUH. B Hell conpoTHBAEeHMe HArpy3KH JeHCTByeT KakK co-
NpoTHBJEeHHe oO6partHO CBfA3H, B Pe3yabTate Yero cxeMa He MOXKeT cO3/a-
BAaTh BBIXO/IHO€ HanpswKeHHe GoJblile BXOJHOTO.

H. — 3nauur, 3ra cxemMa He MNpe/CTaBJAsgeT HHKAKOro HHTEpeca?

JI. — Coscem HaoGoport. Ilpex/e Bcero otMeTh cebe, HesnafikuH, uto na-
npsixKeHHe, BO3HHKIEe Ha CONDOTHBJAEHHM HAarpyskH, coBnajgaer no dase ¢ Ha-
npsiKeHHEM, HPHJOXKEHHBIM K CeTKe.

H.— Wmenno no sTolf npuunHe cxeMa H OTJHYAeTCH TaKOH HeGHBaJO
CHABHON OTpHIaTe/bHOH 06PaTHON CBA3BIO?

JI. — Pasymeerca. Ho ecau TBl BKJIOUHUIL BTOPOE CONPOTUBJIEHHE Ha-
rPysKd B aHO/HYIQ Lenb, T. €. OGBIYHBIM CIOCOGOM...

H.— .10 3mech BbIXONHOe HampsxKeHHe OKaxKercad B npoTtusodase ¢ Ha-
npsXeHHEM Ha BXOje. 3HaA4HT, O[HZ H Ta XKe JAaMOa MO3BOJHT HOJYYHTh [BA
BHIXOZd C HANDsKEHHSIMH B NPOTHBONMONOXHHIX (pasax. Kakas yno6Has cxema
/14 TOflauy CHMTHA/Na Ha CeTKH JAaMIl IBYXTAKTHOro kackana!

n
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JI.— 3710 BepHo, HO KATOAHHIH NOBTOPHTENb YaCTO HCHOJAL3YETCa H B
NPYrux ciyvasX, KOrna HyXKHO IOJNYYHTh MaJoe BHXOIHOE CONPOTHBJEHHE,
u60, XOTd, KaK s BHXY, THL U COMHEBAellbCS, CONPOTHBJEHHE HArPy3KH,
BKJIIOYaeMOe B KaTOJHYIO LeEnb, MOXHO B3iTb 3HAUHTENbHO MEHbILEH BejH-
YMHbI, YeM CONDOTHBJIEHHe, BKJIOU2aeMOe B aHOAHYIO uenb. Moxuo jfaxe
~ @ HeroCPEeNCTBEHHO BKJIOUMTH B LENb KATOA2 3BYKOBYI KaTYUIKY TPOMKOLORO-
pureas u o6olithcy Ge3 BBIXO[AHOrc TtpaHcdopMaropa, YCTPaHHB Takum obpa-

30M HCTOUHHK 3HAUHTE/bHBIX HCKAMXKEHHH.
H. — Tu nosoxurenshno y6eina MeHs B JOCTOMHCTBAxX KaTOJIHOrO MOBTO-
- puTeas, HO A yxe H3yuua u 1Teb6d ¥ TBOM npHeMn Ec/in TH C TakuM KapoM
FOBODHHIL MHE O TpDeX CXeMaxX BKJIOYEHHS JaMH, TO, HECOMHEHHO, TOJILKO
pand toro, 4To6H 3aTeM NpPOAHAJIHM3HPOBATH COOTBETCTBYIOL(HE CXEMHl C TPaH-

3HCTOPaMH.

Tparsucm oprwuil 6Apuar®

JI.— Ot Te6sa nNOJONKUTEJBHO HHYErO HEAR3S CKPHTh. JdefCTBHTEbHO,
KaXKAON M3 3THX Tpex CXeM COOTBETCTBYET CBOHI cnoco6 BK/IOueHHS TPaH3H-
cropa. Hdas Godbluell ACHOCTH s HadepTHJ KaXKAYI0 U3 HHX B JABYX BapHaHTax
(puc. 70—75) B nepsom cayuae (puc. 70—72) TpaHsuCTOp H306pameH B
BHAE OPSAMOYrO/MbHMKA, KAKHM Mul 00CO3HAuaMM ero cHauaja;, Ha TakoMm pH-

-
™\  CyHKe Jyuyme BHieH NyTh TOKA MeX/[y TpeMs o6AacTAMH TpaH3ucTOpa, H

\\ MHOPZA s COXaJlelo, YTO TakKoe OOO3HaueHHE TPaH3HUCTOpa HE OBLIO NPHHATO

\ noscemectHo, Bo sTopom cayuae (puc. 73—75) 9TH Ke cxeMBl HapHCOBaHH

\ C OOLIUHHIM YCJIOBHEIM 0GO3HAueHHEM TPaH3UCTOPa, HO 3mech B yuiep6 kpa-
\\ \\ CoOTe pHCYHKa # focTapasics Gosee yeTKO nOKasaThb Hedb TOKa KOJIEKTOpa.
{ VA nn Gombuleli HATISMHOCTH A BHLIEAM/A JKHPHEIMM JIHHUSAMH H aHO/HHE

N | (UenHu Jamm Ha puc 67—69.

\ J H. — W npasna, TBOM pHCYHKM He NMOXOXKH Ha TO, YTO s OPHUBHK KO CHX
\ ;/ I'mop Bunerb. OHu, mo Kpafimeli Mepe, KaxyTcs MHe OUeHb NPOCTHMH $1 BUXKY
\\ 7 ] TDH BOSMOMKHOCTH BK/IOUEHHS TPaH3HCTOPOB:

\ / / 1) sazemsus smurrep (puc. 70 u 73), 2) sasemanB 6asy (puc. 71 u 74)
X u 3) 3azeMJuB KosiekTop (pHc. 72 u 75).
/ \ JI. — TlpaBu/ibHO, HO HaAuuHe 3a3eMJIEHHS HeoGA3aTeNbHO, H NpaBHIIbHee
{ 3TH TPU CXEMBl HasbiBaThb Tak: 1) cxemMa ¢ o6muM s3MHTTepoM (0I),
1 2) cxema c o6meft Gaszofi (OB) u 3) cxeMa ¢ o6mHUM KonnaeKro-
powm (OK).
\\_. H. — lloHuMaio: cyTh 3akJjouaercs B TOM, YTO B KawxJIOH H3 HHX OflHa

U3 Tpex 30H TpaH3MCTOpa sBJjsfeTcs ofuied AJs BXOAHOH W BHIXOJHOH UemneH..
W a okasancs B nosoxenun JKyp/leHa, 3TOr0 MelaHHHAa BO ABOPSHCTBE, KO-
TOPHI He 3HAJ, YTO TOBODMJ NpO30il, Tak Kak, pasbupasi BMecre ¢ ToOOH
cxeMy ¢ ofUIMM 3MUTTEpOM, 1 He Ipennojaras, uyTo OHa TaK Ha3blBaeTcs.

JI. — Mul mosro samuMasuch 31Ol cxemoil, MOTOMY 4TO OH4 NPHUMEHsSeTCs
3HAUUTEJBHO uale [pYrux.

H. — Tak xe, Kak cxeMa ¢ OGLHM KaTOAOM AJIs JaMIL

JI. — Paszymeerca. Tel 3Haeulb, 4YT0 NOpH HPaBUJABHOM HCHNOJB30BaHHH 3Ta
CXeMa MOXKeT RaThb NPeKpacHoe yCHJeHHe KaK MO TOKY, Tak M MO Hanpsxe-
HMIO, 4 CJef0BaTe[bHO, H NO MOUIHOCTH. $ XOUy HaANOMHHTbL Tebe, YTO BHIXOJ-
HOe HanpsaxKeude B cxeMe ¢ O3 uMeer ¢(asy, HPOTHBONOJOKHYIO BXOAHOMY
HanpAXKeHHIO, YTO BXOJHOe CONPOTHB/EHHE COCTABJSET HECKOJBKO COTEH OM,
a BHIXOJHOE — HECKOJbKO NXeCATKOB KUJIO0OM.

Yecuaumeavr au amo?

H. — Bce 370 Xpenxo szameuatienaoch B moefi maMaTH. MoXuo Jam MHe
NYCTHTLCA B NyTeHIeCTBHe B HEU3Be[aHHbIE RaJH M TONBITATBCA HPOAHAJIH3H-
poBatbh cxeMy ¢ OB?

Bxonnoe Hanpsxenue 3/lecb TaKXKe NDUKJAJHIBAaeTCH MeXKAY 3MUTTEDOM
n Gasofl, HO Ha 3TOT pa3 poJb BXOFHOTO 3JEKTPOJa BHINOJHAET 3MHUTTEp, 2
6asa ocraerca nmaccuBHOH. Ecau BXOQHON CHrHaJ BHI3BIBaET yBeJHYeHHEe NOMO-
JKHUTEJBHOrO NOTEHIHAaJa 3MUTTEpa OTHOCHTENbHO 6a3kl, TO TOK 6asn yBemu-
ypgBaeTcs, BO3PACTaeT H TOK KOJUIEKTOpa; B De3y/brare NajeHHe HanpsKeHHs
Ha CONpDOTHB/JEHHH HarpPy3KH TakXXe yBeJUUHBAeTcs, a BHXOJHOA noTeHUHAR
cTaHOBUTCS GoJce MoJOxKHTeAbHBIM. Hanpsikenwe Ha BBHIXOfe B 3TOM Ciyuae,
HeCOMHEHHO, HaxoauTca B (ase ¢ HanpsKeHHeM Ha BXOJE.

JI. — TBou paccyxjeHus COBEpILIEHHO INPAaBHJAbHBI, HO HeNOJHH, TaK Kak
TH He paccMOTpes, KaKUM B 3TOM cJayuyae Oymer yCHJeHHEe IO TOKY.




H. — 3zxecs koe-uTo MeHs cMymaer. Bo BxoAgHON uemi# MH HMeeM TOK
aMuTTepa /5, @ B BBEIXOZXHOH — TOJbKO TOK KOJJIEKTOPA, KOTODEHI HECKOAbKO
MeHBIlle, TAK KaK TOK 3IMHTTepa (3TO OTUETNHBO BH/HO Ha DHCYHKeE) HNeHTCH
Ha 1Ba TOKa: ToK 6a3bl /g u TOK Koadektopa Ix. A uro BepHO MJf TOKOB, TO
BEPHO U AJS HMX HeboabHIMX n3MeHeHuil. CieloBaTeJabHO, YCHJAEHHME mO TOKY,
T. €. OTHOUIEHHE MaJ/lbiX HM3MEeHEHHH BLIXOJAHOINO TOKa Alx K MalbiM H3MeHe-
HHAM BXOJHOTO Tok2 Af;, MeHblie eXHMBMIB, Tak Kak TOK [, 6oabuie toka /.
It0 ckopee ocaalbiseHye, a He ycujenye. !

JI. — la, n ero o6Goaxayawor GykBo#l &, a B cxeMe ¢ O3 ycuieHHe IO
TOKy o6o3Hauaercst 6yksoil .

H. — TNo-Moemy, HesOrHuHO [naBaTh NepPBYW GyKBy rpeueckoro aJdasuTa
cxeMe, KOTopas pexe NPUMeHseTcs.

JI. — 3710 uMeeT CBOH HUCTOpHUeCKMEe NPUUMHK, Mo#i apyr. Ha sape Tpan-
3HCTOPOB ObIAM H3BECTHH TOJBKO TOYEUHHIE THIH TPAHSHCTOPOB,- U TOJBKO
cxeMa c obmiefi 6asoii Mo3sosiaga cTabMAbHO NMPUMEHSTH 3TH NpuGOpH. Xpo-
HOJIOTHUECKH 3TO nepBas CXeMa, W NOITOMY (UDMEI-H3TOTOBUTEJNH 4yacTo AAIOT
XapakTepUCTHKH [/ TaKOro, XOTA M ycCTapeBHIEr0, MeTOJa BKJ/IOUEHHA TpaH-
3UCTOPOB.

H. — 3nauut, oTBJeKasch OT yBaKeHHMa K ApeBHHM Beltam, cxemMa ¢ OB
He NpeJCTaBJseT HHKAKOTO HATepeca, TaK KaK OHAa, BMECTO TOro 4tobel ycH-
JHBATb CHTHAJ, ocjaabJaser ero,

Cxema umeem Mme MOABEO UCTOPUNECKUE
aacayu

JI. — BoT onmacHOCTH BHIBOJOB CTOJb JKe IOCHEHIHBIX, KaK U OKOHuaTeJb-
HEIX, TaK XapakTepHBIX [Jsg MoJaojgoro mokoJjenus.. Cxema ¢ OB Bo MmHOrmx
caydanx npexcrasiaser HaTepec. Ona obnervyaer noctpoesde HauGosjee BHICO-
KOUaCTOTHEIX YCHJMTeNeH, npudeM ofecnevyHBaer HeMIOXOe YCHJIEHHe.

H. — Te uTO cMeeHmbCsd Haxo MHOH, HasbBast ycWIeHHeM KO3¢QOdUIHeHT
MeHbUIe eHHHIIBI?..

JI. — Ycuokoiicsa, Mofi apyr. Beab 310 6blI0 CKa32HO NPUMENHTENBHO K
yeusienuio no Toky. Ho. o6pluHO Hac uHTepecyeT ycuieHHe O HANDPAXKEHHIO H
0cOo6EHHO ycHJeHde MO MOILHOCTH. A B 3TOM OTHOWICHHH MOJOMXKeHHe GoJee
yeM yAOBJeTBOpHTesdbHOe. UTo6b ThI MOr y6eAuThCA B 3TOM caM, f JOJKEH
tebe ckaszatb, UTO BXOAHOe comportusJeHve cxeMu ¢ OB ouenn mano u Ha
HPaKTHKE COCTaBAsAeT HECKOJBKO JIECATKOB OM.

H.— Huuero yauBHTe/NbHOrO [ MeEHs B 3TOM HeT, NOTOMYy 4YTO OHO
onpe/eisercsd OTHOLICHHEM MaJblX H3MEHeHHH HanpAxeHUs Ha BXOme K BH-
3piBA€MEIM HM H3MeHEHHAM Toka. B orauude or cxeMH ¢ O3 3aech MH
HMeeM [0 C TOKOM 3MHTTePa, a OH U3MeHseTCs O4eHb CHJBHO, CJeg0BaTe/b-
HO, OTHOUIEHHE HMeeT OueHb Ma/yl0 BEJHUHHY.

JI. — Tt xopomo paccynui, Hesualikua. Ho B npoTHBOBec BXOZHOMY CO-
IPOTUBJIEHHIO BLIXOJHOE CONPOTHBJEHUE M cxeMH ¢ OB MOxer HMeTb OueHb
6oblIyI0 BeJHYUHY — NOPAJAKAa MeroMa.

! Oro «ycuaeHue», 0Go3HavaeMoe GYKBOH G, MOXKHO JIETKO NPeJCTaBHTh,
3anKcaB, 41O :
Al Al

a1, " 8l t4lg ,

o ==

notoMy 4to Aly = Alx + Alg.
Pasgenus wucauredb ¥ 3HaMeHaTedb Ha Als, nonyyum:

AL [ Alﬁ
A

Orciopa BHAMO, YTO O MeHbule ejuHuubl. Bripawxenue Alx/Als, Kak Mpl 10-
MHHUM, €CTb YCHJIEHHE N[O TOKY B CXeMe ¢ o6LiuM 3MHTTEPOM, KOTOPOE Ml
o6osnauaeM Gyksoii . CnefoBaTenbHo,

a=-B

1+8 °

Jlnsa TpaHsuCcTOPOB ¢ GosbMIMM KosbdHUMeHTOM [ 3HaueHHe o NpHGIMKaeTCS
K eJ]MHMIle, UHAYe roBOPS, H3MeHeHHs TOKa Ha BHIXOLe H Ha BXOJE HPHUMEDPHO
OJIHHAKOBHI.
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H. — Kakoe xe g HuuyroxecTBo! § TOJAbKO cefiyac mOHAJ, uTO H3MeEHeHHH
BEIXOTHOTO TOKd XOTS M NDPUMEPHO DAaBHH HU3MEHEHHSIM BXOJHOI'O TOKa, HO Ha
60JbHIOM BHIXOAHOM CONPOTUBJIEHHH CO3/aI0T HANPAMXKeEHUA, BO MHOrO pas
HpeBHIUIAIOIME HAnpsyKeHUe CHrHaja, NPUJOKEHHOr0 K HH3KOOMHOMY BXO1-
HOMY CONpPOTHBJAEHUIO. [lefiCTBUTEABHO, MK JO/KHB HMETh XOpoilee yCHJeHHe
N0 HanpaXeHHo.

JI. — [la, 310 ycujenue MOMKeT AOCTUraTh HeCKOJIBKHX ThICAY pas, a Ino-
3TOMY MBI MOXeM TakKxXe INOJYYHUTb Xopoulee ycuJjaeHue MmouiHoctd. K Hecua-
CTbIO, 3THM HeJb3s JAOJNKHHM 06pasoM BOCMHOJAb30BATLCA.

H. — Tu, Jlio6osnafikus, nmojBepraeulb MeHs HACTOALIEMY HIOTJAHICKOMY
gyury — 6pocaetlb U3 xapa B x040x. EaBa Toabko cxema ¢ OB OHia pea-
6uMTHPOBaHAa B MOeM MHEHMH, Kak Thl HauyMHaeulb ee JQHCKPEAUTHPOBATb.
ITouemy?

JI. — TMotomy uro mocJje maurero Kackajga ¢ OB Moryr ciefgoBath ADyrHe,
Yy KOTODHX BXOJHOE CONpPOTHBJEHHe HAMHOMO MeHblie, yeM BHIXO/[HO€ COIpO-
tuBjgenre y cxeMn ¢ OB, uto npuBeger K motrepe BHMIPHINIA B YCHJEHHH,
[OJIyueHHOro 6iarogaps 3TOMYy BHICOKOMY BHIXOJHOMY CONPOTHBJEHUIO.

Tpemwbs cxrema

H.— Ha 3107 pas ¢ mensa xsarut! §1 He xouy GoJibwie Cauatb 06 3ToH
npokJasatoilt cxeMe ¢ OB. M s Hagewoch, yto cxeMa ¢ OK 6yzer Meuee o6MaH-
YHBOH.

JI. — I'lpexkpae yeM NpHUCTYNHTH K aHAJH3y 3TOH CXeMH, s XOUY 32METHTb,
4TO Ha NpaKTHKe BCTPEvalOTCs [IBa BapHaHTa ee MNOCTpoeHHus. B ogHOM H3
Hux Garapes nUTaHUS KOJJNEKTOpa HAaxXO[AMTCA MeXay OGWHMM NPOBOLOM (3a-
3eMJIeHHEeM) H KOJUIeKTOpoM (puc. 76), a BO BTOPOM — MEXKJY CONPOTHBJE-
HHeM Harpyskd u OOLIMM IIPOBO/JOM, C KOTODHIM KOJJIEKTOpP COEJHHEH Hero-
cpenctBedno (puc. 77). Bo Bropom BapuaHte 6aza aBTOMATH4eCKH IOJyuaeT
CMeIIeHHe 110 GTHOUIEHHIO K 3MUTTeDy.

PHc. 76. Cnocob cMeUIeHHS Aaa Puc. 77. BosMoxHHIE BapHauT
CXeMH, NOKa3zaHHON Ha pHC, 75. cxeMbl ¢ OOUIHM KOJXJIEKTOPOM,
OTAMYAIOUIMHCS OT NPHBEIEHHOMH
Ha PUC. 75 CXeMbl MECTOM BKJIO-
deHUs ACTOYHHKA KOANEKTOPHOTO

HaMpAMeHus.

H. —Torza B nepBoM BapuaHTe HYXKHO HMETb CHOEHHAJIBHYIO GaTapeio
cMellleHus?

JI. — Coscem wmer. [lpocroe conporuBjende cMeuleHust Rcy, YCTaHOBJIECH-
HOe Mex/Jly 6a30f U OTPUHATEJbHBIM NOJIOCOM GaTtaped, BHIIOJHHUT 3Ty 3a-
nauy TOYHO TaK e, Kak 310 uMeer Mectro B cxeMe ¢ O3. Iloawbsysick cay-
yaeM, S NPUBOKY TaKmKe INPAKTHUECKYI0 CXeMy cMemteHHs a1 cxemu ¢ OB
(puc. 78).

H. — K Beauko#i pajmoctd npofaBuop Garapell, s Npeanodes GH HMETb
IBe GarapeH, KakK 3TO MOK23aHO Ha HaHIUX TEOpeTHUecKHX cxemax.. Ho Bep-
HeMca K cxeMe ¢ OK. B sroM cayuae, xak g BHXKY, NIpHM YCHJCHHH TOXe He
IPOHUCXOJAUT H3MeHeHHs ¢asbl: GoJee OTPULATE/BHBHI noTeHUKan Ha Gase yBe-
JUYUBAeT TOK 3MHUTTEpa, YTO BHI3HBAeT GoJbHlee najeHHe HaNDAXKEHHS Ha
Harpy3ouHOM CONpPOTHBJIEHHH, M BepDXHMIl KOHel, ero CcTaHoBUTcs 6oJiee OTpH-
yarejbHeiM  (pHC. 76) HuaHM, YTO OAHO H TO IKe, MeHee IOJOXKHTEJIbHEIM
(puc. 77).

JI.— O na, Hesnaiikun, u3 Haumx Tpex cxeM Tombko cxeMa ¢ O3 usme-
usger dasy ycuauBaeMoro Hanpsamenus. Pasbepem Tenepb, Kakoe yCHJIEHHe IO
TOKY MOXKHO moayuntb B cxeMe ¢ OK.
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H.— Ha Bxoxe 31oit cxeMl MH uMeeM TOK 6a3Hl, KOTODHIi, Kak u Bce-
r/1a, oueHb MaJl, a Ha BHIXO/[€ MH [OJY4YHM CaMbifi GOJBIION U3 TpeX TOKOB —
ToK 3MurTepa. CiieoBaTeNbHO, 5Ta CXeMa JOJKHA J1aTh elle 6ojbliee yCHJe-
HHe no TOKy, ueM cxeMa ¢ O3 Her au y 1e6si BO3paKeHHil, eC/AH A BHOBb
npuberny Kk rpedeckoMy andaButy u o0603Hauy 3TO yCHJeHHe OYKBOH 7
(ramMma)? !

JI. — { He gyMaio, uro6u!l rpeKH BO3PA3HJAM NPOTHB TAKOro peureHus. ThH
B BOCTOpTe, W s BUKY, TeGe He TepHHTCS MNOCKOpee MO3HAKOMMThCA C 3TOH
T2K XOpOHMIO YCH/IMBaMOmeHi cxeMoll, HO MHe BHOBb NPHIETCH ONPOKHHYThb
VHIAT XOJIOZHOH BOJIK HA TBOH IOHOUIECKHUH 3HTY3HA3M.

8xod Rem Puc. 78. Cnocob cMentesus nis

CXeMupl, MoKAa3aHHAOK Ha pHC. 74.

.

a8

=

.

H.— 3§ uyBCTBYIO, 4TO TH HaHeCeHIb MHE XKECTOKHMI ynap, 3asdBHB, 4TO
3fecb BHyTpPeHHHe CONDOTHBJEHHMS HMEIOT IPOTHBONOJIOKHOE COOTHOMNIEHMe,
yeM B cxeMe ¢ OB, u 9r0 nostomy maure npekpacHoe yCHJEHHE MO TOKY HaM
HHYETO He JaeT.

JI.—$1 He ckpeiBalO OT Te6st 3Ty nevasabHyio ucruHy. Kak B Jnamnosof
cXeMe KaToJHOro mosropureas, Tak u B cxeMe ¢ OK nas Tpausucropos
BXOJHOC CONPOTHB/JAEeHHe MOxeT AocTurate | Mom, Toraa Kak BHIXOIHOe CO-
NPOTHBJEHHE COCTABJSACT BCEro JHIib HECKOJBKO [IeCSiTKOB OM.

H.— [lpamaa nporuBononoxuocts cxeMe c¢ OB! 3HauuT, MBI He BH-
UrpblBaeM HHYEr0 HH IO HaNpAXKeHUIO, KM [O MOIIHOCTH.

JI. — Huuero, Hesuafikun, wuaum noutH Hudero. BmnpoueM, Tl Mor cam
IPMATH K TaKOMY BHBO/Y, 3aMETHB, 4TO CONPOTHBJICHHE Harpysku B 3TOH
cxeMe CO3/aeT OUYeHb CHJBHYIO OTpHUATENbHYI o6paTHyl cBsass Karga moay-
NepuoJ CUrHaja CTPeMHTCA cjJejaTbh 6a3y OTpULATENBHOH NO OTHOUIEHHIO K
SMHTTEpY, NOBHIIIas TOK HOCAE[HEro, TO 3TO yBeJHUeHHe TOKA [efdeT 3MHUT-
Tep GoJee OTpHULATE/BHEIM, UTO NPENATCTBYeT AEHCTBHIO CHTrHajJa Ha BXOAe.

H. — las dero Xe npuMeHseTcs 53Ta cxeMa, KOTOpas He MOxer ZaTbh HaM
HUKaKOT0 YCHJEHHS N0 HanpaKeHHo?

JI.— Ona ucnoJabsyercs B HEKOTODHIX CJydyasx, KOrjga Heo6XOIHMO NoOJy-
yuTh 60JbWIOH TOK, HANpHUMeDp ANA pacKauku MOILHOIO TPaAH3HCTODA, HAH XKe
KOrja HH3KOe BHIXO/(HOe CONMpPOTHBJEHHe HEOGXOJMMO I JAYUNIEro COIJaco-
BaHHA C CONPOTHBJEHHEM HArpysKH, HanpHMep NpH HENOCPEJACTBEHHOM BKJIO-
YeHUH 3BYKOBOI KaTYHIKM TDOMKOTOBODHTE/MS.

H. — 51 eme pas y6expailoch B cnpaBenHBOCTH CTAPHHHO{l HCTHHHL O 30- °
JOTOR cepefuMHe Y TPaH3HUCTODOB 3TOH 30J0TOH cepefuHoll GeccnopHo dB-
aserca cxemMa ¢ O3, rje BXOAHOEe M BHXOMHOE CONPOTHBJAEHHS HMelOT nobphie
cpenuue 3HAaUEHHS, uTO IIO3BOJIfeT NOJAYUHTh NOLXOXsIIee YCHJAEHHE Kak IO
TOKY, TaK H 0O HANPAXKEHHIO U 10 MOIIHOCTH.

JI. — Tut npae, Hesnalikun 3naueHus BXOAHOrO Rpx U BHXOIHOrO Rpyx
CONPOTUBJIEHUI NPEACTaBASIOT co60fl Kak Gl gBe Yamm BecOB, KOTOPHIe NpH-
MepHO ypaBHOBeuleHn B cxeMe ¢ 03; fasa cxemu ¢ OB wama Rex pesko
yxoaut BuH3, a npu cxeMe ¢ OK -— cuapHo mognuMaercs BBepx Ecau 1H
nooGentaeuls MHe HUKOMY He TOBOPHTB, 1 OTKPOW TeGe OJMH CekpeT: MJs
OJIHOTO TPAH3UCTOPa NpoH3BejeHHe Rsx * Rzmx OCTaeTcs HEH3MEHHBIM BO BCEX .
Tpex CxeMax BKJIOYeHHs.

! Ycuaenue no Toky B cxeMe ¢ OK
K 6
(=——=— = — =341
s Al

Kax BHEHO, B cxeMe ¢ OK yculenue no TOKy HECKOABKG Ooablle, uyeM B cxeme ¢ O3,
Mexny xoabdHIHEHTAMH YCHJIEGHHS MO TOKY TPEX OCHOBHMBX CXe€M CYyIeCTBYeT OuYeHb
€1pOCTOE COOTHOLIEHHE:

AIK AI5 AIK

a'7=A—la a7, =K1€=B'
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H. — 3uauut, ecnn, HanpuMep, B cxeMe ¢ OD Mu umeeM Rypx = 500 ox
H Rpux = 20000 om, a ux npoussenedne pasuo 10000000, to ans storo xe
Tpausucropa B cxeme ¢ OB conporusnenne Rpy cocraBasier, ckaxem, 50 os,
a Rpux = 200000 oM, u eciu B cxeme ¢ OK Rgzx =20000 om, 10 Reux
JO/KHO uMeTh BejuuuHy 50 om... Eciau bt paspewuiis, s B 3aK/IOueHue Io-

-
F Cnocol 8RAKIYEHUR a3 06 oK
Cxema
Bxodnoe Als/alp AUz /415 Alg/81g
conpomusneniie Rz | 200—2000 om 30-15000m 02—t Mom
Buzadnoe 48Uy /8l AUy /8Ty 8Us /81,
conpomugnenue Reyr 10 — 100 kom a.5—2 Mom 50-5000m
Younenue Pl /alg x=Alx /A5 Y =al3/Al5 t
no moky 20-200 <17 20—-200
Yeunenug
70 Hanpamen Heckonesa comen Z%OI:Z:‘?: JOmEr | Onono edunuys
Yeunenue
no Mowracy HECRANsKO mbicay Heckonvko comen Hecroneno decamsos
HanpAamenun g
HA gbizode u 8Tode npomueapaze 8 gaze 8 wase
YHuBepeansHoe. | HaHaub : fipu padoie Ha HuKe -
Hcagnssosanue deu u pasa- . Aput patiome | OMHYI0 HOEDYIRY UAL
uHsepmap Hat avicokoomHyio Ha- | O BYILOKOUMKTZD
2pyary zawepamapa

Puc. 79. Cpognas Tab6ampa BaXKHHX XapAKTEPHCTHK TPEX OCHOBHBIX CXeM BKJIOMEHHS TDPAH-
sucTOpa.

NBTAICh COCT2BATH Tabauny (puc. 79) HauGojee BaXKHHX XapAKTEDHCTHK
BCE€X OCHOBHbBIX CXeM, 4TOOH HX MOMKHO ObLNO Jerde CpaBHUBATh.

JI. — [lpekpacHas uzes, OHa NO3BOJMT HaM INPHATHO 3aBepUIHTL Hauwy
CeronHAUIHIOID O4eHb NOJe3nyo Geceny .

' B ppenmecTsyolieM NOPHMeYaHMH ME COCTaBM/M OUYeHb NPOCTOE OTHO-
meHde MeXKAY Ko3hdHUMeHTAMH YCH/IeHHA B TPeX OCHOBHHIX CxeMax:

B=ay.

Cnenyomas TaG/IHiKa MO3BOJIAET BHPA3HTL KaXIAHA u3 aTux KO3dhou-
OUeHTOB yepes Apyrue nBa:

CxeMa 03 . [9)8) OK
a
03 8 ﬁ='1—_; B=1—1
- g1
Ob = D @ = ;
1
OK =148 1=1T—=a i
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Tax ae kax u Oaa samn (a moxeT GbiTe, u 8 Opyeux caydasax) npoGrema
C022aCOBAHUA CONPOTUBACHUL UMeeT nepsOCTeneHHOe 3HA4exue 8 pacueTe Cxem Ha
TPAH3UCTOPAX.

Odrnako Hesnadkuny us-3a HeGOCTATXA 3HAHUL OCHO8 3AKTPOTEXHUKU TPYGHO
pasotipareca 8 aToil npobaeme. Ilostomy Jlwo6osnaikun OorxeH 80CNOAHUTS 3TOT
npofes, U3AOHUE HEKOTOPLLe 3AeMEHTApPHbLE NOHATUA, KOTOpole dame MHOzue Tex-
HUKU-NDAKTUKYW  HeOOCTATOYHO  YCBOUAU.. (pasymeerca, 4T0 4uTareds, -SHarowjull,
4TO TQKNEe C02AACO8AHUE CONPOTUBACHUU, npOnYcTuT 63 BHUMAHUA 3NUCTOAADHbLIE
YnpamcHeHus Hawux opysett).

Codepmanue: HcTounux u pescum e20 Hazpysku. IaekTpolfsuscywias cuia
u snyrpennee conporusaenue. Hanpasenue na zascumax. Ieweparop nanpascenus.
T'eneparop roxa. Ontumansusie ycaosus nepedauu mownocru. Coenacosanue conpo-
rugaenuld. Hpumenenue rparcgopmaropa. OnTumanvasli KodpPuyuent Tpancgop-

00000000000000000000 TBA TTHCDHMA ¢006006000000000000¢

mayuu.

vessssssse BOIIPOCDHI COTTACOBAHUS eoesoseses

Hucomo Hesnavivuna J10003HATUKRUNY

Jopoeoi dpye JIrobosnaticun!

Ecau cureanypckuil epunn u Auwiaer me-
ua ydososscreus nobecedosare ¢ T060d, TO
OH He meuiaeT mHe OymaTs 060 6CeM, 4TO Tol
06BACHUA MHe 80 B8pema Hawed nocaedHel
8cTpeuu.

1 ybeduacs, 4ro Tel npudaeuly OueHs
Goaviioe 3HaueHUue BONPOCY BXOOHO20 U Bbi-
xo0Ho020 conporusaenud. HMx seaudutsr usme-
HANOTCA 8 3a8UCUMOCTU 0T u30pauHoi cxembl,

@ Tbt HeOOHOKPATHO OTMeudn Ueseco0bpA3HOCTb
€02AAC08AHUA CONPOTUBALHUL.

A npusHaroce, 4TO HE OHEHbL XOPOUo no-
Han 180u O6vacnenuns H s uyscreyro ceba
nodobHO noaynposolHUKY TUNA P: Y MeHA
dotpru (8 3HAHUAX).

He moz 6or Tor ux 3anoanuts? 3apauee
6.1az00apro Teba.

Tsou Opye HesHalrun.

Omeem Jr1wbosnatixuna Hesnatiruny

Beduvui moit Hesnadxun!

Bce wecuactus cpasy! punn u Obsipku...

Hepsotm 3aiimerca T60E 6pat, @ a nocra-
paroce YCTparuTs 8TOpOE.

Ada, npobaema co2AGCOBAHUA CONPOTUBAE-
HULl O4eHs B8AXCHA, U A XO4Y, 4TOGbLL Thi ee XO-
pouio ycsoua.

Bo acex cxemax, Koropbie Mot ¢ TOBOU
doaicnbr Gydem paccmoTpeTs, 3adaia c800UTCA
K TOMY, 4TOB6L nepedaTs 3IAEKTPULECKYIO 3Hep-
2u0 Or 00Ho20 Kackada k Opyeomy ¢ munu-
MAAGHBIMY NOTEpAMU, UHAYEe 2080pA, C MAKCU-
MAAbHOU 3hDeKTUsHOCToIO UL K. R,

Caedosareavno, 6cezda uUmeeTca oTnpasu-
Teav 4 adpecar. Ilepsbvil ABAAETCA no OTHO-
WeHuro KO 8TOPOMY UCTOYHUKOM dHepeuu (ze-
HepaTOpoM), a 6TOpPOL, ROAYHQIOWUL 3Hep-
euro,—norpebureaem (Haepysxod). O0-
HUM CAOBOM, UX B3QUMOOTHOUWEHUA HANOMU-
HAIOT OTHOWEHUR NOCTABWUKA U noTpebureisn
(puc. 80).

Hasunu mensa, Hesnaiikun, 3a T0, 470 2
npenodnowy Tebe a3byumsie wCTuHsl, npudag
um usocodpckyro popmy. Ha npaxrtuke To no-
CTOAHHO umeeuwls 0eAo0 ¢ TAKUMU 2eHepaTropamu
u nazpysxamu, C 2eHepaTopamu TbL SCTPETULLL-
CA He TOABKO HQ 3AeKTPOCTAHUUU. 2eHeparTo-
pom asaserca, Hanpumep, Oarapelika KapmaH-
HO20 (POHApUKA, a HUTb NUTAEMOL el AAMNo4-
KU CAYHCUT Haepy3KOU.

AHTenna  paduonpuemuuka, ABAANUUACS
UCTOUHUKOM CUSHAA08, NOCTYNAOUWUX HA 8X00

&
Hazpyaﬁa
2%

féﬂepama,g

Puc. 80. Bor xax B caMoit obmeli hopMe MOXHO

NpencTaBuTh Neperady 3HEPruH OT HCTOUHHKA

(renepaTopa) K warpyske (norpefureno) s Mook
9JEKTPHYECKOH KENH,
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Puc. 81. MepemeHHas MAH NOCTOAHHag 3. 1. C.
E ncrounuka coszaer Tok /, npoxoasutuii yepes
BHyTpeHHE® CONPOTHBAEHHE resepatopa R, , Ha
KOTOPOM BOSHHMKaeT majlenue Hanpskenus Uy
W 4epes COMpoTHBAEHME Ry, Ha KOTOPOM HoO-

fABAAeTCH Hampskenue U

npuemMHuKQ, — 3TO TONE 2eHepaTop, d 8XCOHaA
Yens NpUeMHUKQ, 8 KOTOPYIO 860CUTCA CUZHAA
OT aHTeHHs:, — €20 Hazpyska. TO4HO Tak e
MOWHAA OKOHEeYHAA AAMNa SBAACTCA 2eHepa-
T0pOM 0af HAZPY3KU — 2POMKO20B0PUTEAR,

B cxemax Ha Tpau3ucTopax 8etx00HAA yenv
Kancdoeo Tpau3ducropa npedcrasaser cobod ee-
Heparop 3Hepeuu 0as 6x00HOI yenu caedyio-
we20 Kackada, ebicTynalowel e poau HA2pYy3-
KU,

Ho crour au ymHONCATL KOAU4ECTSO npu-
Mepos? Hyocno xopowo nownare, uro arobod
UCTOYHUK — 3Hepaul — 2eHeparop — xapaxrepu-
3yerca G8YMA BeAUNUHAMU:

1) saexkTpodsuxywyed curol
(3. 0. C.) — MAKCUMAABHOIM HANPANCEHUEM, KO-
TOpoe UCTOHHUK Cnocoben OaTeé Ha 6bLX00€;
3T0, ecAl XO4eulb, e20 NWCUIHEHHAA CUAQ;

2) BHYTDEHHUM CONPOTUBAEHU-
en, T. e. CONPOTUBNCHUEM, KOTOPOE OH OKa3bl-
saer, Kax U Aw000i Opyzoli 3AeMEHT 3NeKTpU-
ueckoll yenu, npoxo0AweMy 4epe3 Hezo TOKY
(puc. 81).

Ha 3Tom 8HYTpeuHem cONpoOTUBAEHUU 2€-
Hepatopa Rgsu, pasymeercs, npoucxodur nade-
Hue HanpAJsceHUs 30 cueT TOKa, €030asaemo-
20 camum ucTounuxom. I10aromy nanpancerue
Uy Ha 3amcumax UCTOYHUKA, A CAe008ATEAbHO,
# Ha HaepysouHOM conpoTusseHuu Ry 6yder
menoiie 3. 0. c. E. Pasznuya mexdy 3. 0.c¢. u Ha-
npaKceHuemM HA HazpysKke Tem 3HavuressvHell, 1em
6oavwe Tox 1. Ecrectsenro, uro ecau waepys-
Ka OTKANOHEHQ, TO HANPAXCeHUe UCTOYRUKA PaAs-
HO ez0 3.0.C. B 3rom cayuace 2080pAr, 410 2e-
Heparop HAXOGUTCA 8 peXuMe XO0A0CTO20
xo0da.

Puckysa cnposoyuposare y reba nossiuie-
Hue Temneparypet, A npedaazaro Tebe GHUMA-
TeAbHO PACCMOTPETH CACOYroMUll O4eHs Jae-
Merrapreul pacder. Ilycre obwee conpotusae-
Hue 6yder Rug + Ru. CaedosarersHo, no 3a-
kony Oma TOK

£ '
RBH + RH '

Ha suyrpeunem conporusasenuy Ryy sroT
TOK €030aCT nadexle HANPANCEHUS

UBH = Rau»

I=

£
Ron—+ Ry

a xa conporusaeHuu Hazpysku Rux — nadenue
Hanpaxtenus

E

Yu= R

R,.

Ecau Ter ewje umeeuwls cunst Gepiars Ka-
pausdaui, TO CAOXU 3TU 08a HANPANCEHUA; 6
UTO2E NOAYHUULD:

UBH+UH=Ey

410 U caedosasro oxcudars. Tor suduuis, 4710
3.0.c. deaurca na 9sa nanpasenus Uy, npeo-
cragasouwee cobol eHyTpenHee nadewnue Ha-
npaxcenun, u Uy — Hanpsscentie Ha wazpysxe
(oHO e Ha 3ascumax ucTounuka) Iro pac-

npedenenue  npoucxOOUT  NPONOPYLOHAALHO
BEAUMUHAM CONPOTUBACHUL 2eHepaTopa U Ho-
2py3KL.

Ecau egHYTpernee conpoTusaeHue eeHepa-
TOpa OweHsv MAA0 NC CPASHEHUID ¢ COnpoTus-
AeHUueM Hazpysku, TO U nadeHue HanpajeHusn
8 2eHepaTOpe TO%NCE OHEHb MAAC, A4 HANpANCeHUe
Ha Hazpyske nowru pasHo 3.0.c¢. E. B arux
yCAOBUAX nepemennas 3.0.c. NpoABAAETCA HA
CONPOTUBACHUU HA2PY3KU 8 BUOe nepemenHozo
HanpAasceHus, U NO3TOMY 2080pAT, 4TO NUTA-
rue npoussodurcs oT eeHeparTopa Ha-
npaseHrua, npudem peicum e2o paboTer 6au-
30K K XOA0CTOMY X00y.

Pasbepem teneps obparnbil cayuat, xkozoa
BHYTpeHHee conpoTusAenue Rgpy UCTOUHUKA
SHauUTenbHO 00abUe CONPOTUBACHUA HASPY3KU
Ry, Hpu srom nouru sca 3.0.c. 6yder re-
pAToCcA 8 BUOe sHYTpeHHe2O naleHUA Hanpaxce-
HUa 8 ceHeparope, a Hanpascerue Uy, ocraw-
weeca Ha 3axcumax U npuxaadsléaemoe K co-
NPOTUBACHUID HA2PY3KU, COCTABUT HE3HAUUTEAb-
HYywo wacTe 3.0.c. zeHeparopa. B rTaxux ycao-
BUAX OCHOBHOe 3Ha4erue umeer tOKk I, mponop-
YUOHAABHbLE 3. 0. C. U NPAKTULECKU He 3Q8UCS-
WUt OT BeAUHUHBL CONPOTUBACHUA HASDY3KU,
TaKk Kak 88ulYy ee MAAOCTU TOK O2PAHUYUBACT-

" CA N0 CcYuecTsy BHYTPEHHUM CONPOTUBACHUEM.

B srom caydae 2080pAT, 4TO nuTaHUe npous-
8odurcs OT 2eHepaToOpa TOKA, npuiem
pexcum ez0 paborbr 6AU30K K KOPOTKOMY
3aMbIKAHUIO.

Ilpu npumedenuu TDQH3UCTOPOS MONCHO
CTOAKHYTLCA ¢ oDOoumi 3TUMU KpAUHUMU CAY-
4aamu, HO O GOCTUNEHUA HAUAYUWE20 K. 1. 0.
u 30ece caedyer npudepiusaTsca 3040TOU ce-
peduHet. .

Ilpu seibope cxemol c8a3u mendy Kacka-
Jamu ¢ aamnamuy Mol CTpemumca nodare Ha
8x00 caedyouwez0 KACKA0Q MAKCUMYM HANps-
acenusn, 3dece dobpaa gesa ycrpousra ece Hau-
aydmum obpasom, Tak Kax 8x00 cerka—~xarod
obbiuno umeer OeckOHewHO OG0abwWOe CcoONPoOTU-
84eHUE, Q@ NOTOMY HA He20 nepedaerca sca
3. 0.c., passusaemas 8 8bi.XOO0HOU yenu npeod-
wecreyrowezo kackada. 1o TURULHLIL npumep
8030ynclenun OT 2eHepaTopa Hanpascerus,

A 80T npu npuMeHeHUU TPAH3UCTOPOSB, MOL
dopoeoti He3naixkun, xapaxrep agaenuil me-
HaeTca: 4ToObl HA BXOOHYNO yens nodaTe Ha-
npasgcerue, Hado  3arparuTe OnpedeseHHyro
MOIWHOCTD, NOTOMY HTO, Kakoid Oet Hu Obl-
AQ cxema, depe3 8XOOHble 3AMUMbL TPAH3UCTO-
pa obasareasHo npoxodur tox. Obpaswo eo-
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Puc. 82. dxcnepuMenTalpHag CXeMa 34
H3yueHHs PeXWUMOB Harpy3xH, NO3BOJHE-
mag CcHATh KpHBHE, MOKA3aHHbIE Ha
puc. 83. BHyTpenHee CODPOTHBJgHHE
uctounuxa R, n300paxeHo OTALIBHO OT

ycaoBHOro 06osHauesns 6aTapeu; B nek-
CTBUTEJBHOCTH € OHO CBOHCTBEHHO Ca~
Mofi Sarapee, Yrobm He BHOCHTD NO-
rPELIHOCTD B H3MepsAeMble 3HAYCHUA TO-
KOB U HalPAKEHHW, HYMHO HPUMCHATH
aMnepmerp / ¢ odeub HH3KMM H BOJbT-
MeTp U ¢ OueHb BBICOKHM CONpPOTHBIE-
HHEM.

80pa, aamnst YOOBACTBOPANTCA B0ALTAMU, «
TPAH3UCTOPbL, HA KOTOpsle NOCAIOTCA BOABTSL,
OO0HOBPEMEHHO NO2AOWQIT amnepsl. A 8016TbL
Ha amnepPot CQOT BATTéL.

3adaua nepedauu MOWHOCTU He CTOAb
npocra — cydu cam: Mol CTpemumcs nepedars
8 HA2pY3KY MAKCUMANLHYIO MOUWHOCTH, T. e.
HauboAbUlee 3HQUEeHUe TOKQA Npu CAMOM BbLCO-
Kom Hanpancenuy (puc. 82).

Xowews au Tl BoLACHUTL, Kaxkum OOANCHO
66iTo CONPOTUBAHUE HA2PY3KU, HUTOObL NOAY-
qute nauaydmuid pesyaerar? Ecau owo maro
1O CPABHEHUI0 C CONPOTUBAEHUEM 2eHepaTopa,
10 TOK Gyder Goastue. Tem aywwe! Ho ro2da
U3-30 nOBLIEHHO20 NAGeHUA HANPANEHUS 8HY-
TPU UCTOYHUKA HANpAJCeHUe Ha 3TOM COnpoO-
TUgAehuy Haepysxu Gyder menvwe. Tem xyoce!

Cleaaem naobopor. Bossmem conpotusse-
HUe Ha2pysKu 3HAUUTeAbHO Goasbliee, uem CO-
nporusaenue zeneparopa. Toeda (Kak u 8 isam-
nosvix cxemax) mel nepedadum Ha Ha2PY3KYy
noyry ecro 3.0.c. Tem ayuwe! A rox 6Gyder
mersvue. Tem xyxe!

Tot Odocadsisaewiscs, Hesnatxkun, 4TC 8
ITOM CAydGe HAUAYLUIUM PeUieHUeM OKANETCR
Hawa <«3040Tas CcepeCuna»: conpoTusiexue Ha-
epysku He GoancHo Goito HU Goabe, Hu MeHb-
we conporusienus zeneparopa. Huauwe zosopa,
ordaua Haubonsuield MOWHOCTU NPOUCXOOUT
roeda, K020a CONPOTUBAEHUE HAZPY3KU PASHO
conporus nenuto 2enepatopa. Koeda sro ycao-
8lUe 8bINOAHEHO, TO 2080DAT, 4TO CONpPOTHBAE-
HUA CO2AQCOBAHOL.

Yrober ayaute 1eba 8 arom ybeduTe, 2
He NnoAeHUACA COCTABUTb epauxyu 3asucumocTy
oréasaemoil 8 Hazpysky mowwoctu P, rtoxka [
u uanpascesus Uy (8aa uctounuxa c¢ 3. 0. c,
E =12 8 u 8HYTpenHum  CONPOTUBAEHUEM
Rsn =6 oM) OT conpoTusaenus Hazpyssuy Ry
(puc. 83). Ter euduuie, 410 no Mepe yseiude-
nus Ry ymenowaerca 1ok 1 u gospacraer Ha-
npascenue U, ux npoussedenue Goicrpo GocTu-
eaer maxkcumyma npu Ry = Ryy =6 om, a 3a-
rem mebaenno ybotgaer. Passe sro He docra-
TO4HO YyGeduresoHo?

OGHaKo ne Oymaid, 4T0 ONTUMAAbHbLE YCAO-
sus nepedauu snepzuu scezda TpebyroT UCKAIO-

HUTEALHO TOYHO20 CO2AACOBAHUA CONPOTUBAE-
Hul. Jpyeue Tpebosanus, Takue Kax xopouias
AUHEHOCTb, MO2YT 3acTaAsuUTe 8610paTH COOTHO-
wenye memdy Ru u Rzn, 3HQUUTEAbHO OTAU-
qaroweeca 0T CO2AQCO8AHUA.

Ho s npeluyscreyto nossaenue 6 T180¢l
20/108€ 80NPOCA: KAK HAAQOUTH COTPYOHU4ECTBO
2enepaTopa U HASPY3KU C OUEH® PASAUHHOIMU
conporusaeHuanu, ne pas3basapusas npu 3TOM
CAULKOM MHO20 MOUHOCTU?

[leticTeuTeasHo, KaK nepedats 3Hepauro Ha
TPAHBUCTOD ¢ MANRBLIM B8XOOHBIM CONPOTUBACHUEM
0T Opyeoz20 TpaH3ucTopa, umeroujeeo 6oasul0e
8oLx00H0e conporussenue? Kax nepedare mouy-
HOCT® OT aaMAel ¢ GOABUUM BHYTPEHHUM CO-
NpOTUBACHUEM HA HUBKOOMHYIO 38YKOBYIO Ka-
TywKy epomkoeosopuressn? Kax, umes 3aex-
TPOCUHAMULECKUE MUKPOGOH C MALBIM BHYTDEH-
HUM COMPOTUBACHUEM, NOOATL CUSHAALL HA &X00
aamnel YCUAUTeAs, Y KOTOPOL 8X00HOe COnpo-
TUBACHUE BECKOHEUHO B8enUKO?..

Toi yeadeigaewis 0OT8ET: Cpedcrsom CO2Ad-
COBAHUA CONPOTUBACHUL O0ANCEH CAYNCUTO TEOL
cTapuiil 3HAKOMbLL — Tpancpopmarop; Oas 3T0-
20, pasymeerca, nodbuparoT CcoOT8ETCT8YHOUiee
OTHOWleHUe MedcOy HucAamy BUTKO8 nepsuy-
HOU U 8TOpUUHOL 00MOTOK (pHC. 84).

Camo cofioll o4esudHo, uTO TPaAHCHOpmuU-
pPOBAHHOE 8 yenb NepB8UYHOE OGMOTKU CONpOTU-
sAeHUE HA2PY3KU OOANHO PABHATLCA BHYTPEH-
Hemy conpoTussenuro zeHeparopa. B csow ove-
pede, Tpancopmuposannoe 8 yens BTOPUHHOL
O6MOTKU CONPOTUBACHUE 2EHeparopa (GOANCHO
6oiTe pasHo conpoTUsreHuto Haezpysku. MHam
3T020 HeC6X00UMO, uTOG6L UHOYKTUBHbLE CORPO-
TUgAeHUA Golau NPONOPYUOHANALHEL CORPOTUBAE-
Huam yenety, 8 KoTOpeie xamcdas u3 0OMOTOK
BKAKOHEHA.

A TeL 3naeuis, 4TO UHOYKTUBHOE CONPOTU-
greHue OBMOTKU pasHo ee UHOYKTUBHOCTU,
YMHONCeHHOU Ha yeaogyr wactoty o = 2af.
Credosarenvno, 0603HaUUE UHOYKTUBHOCTG nep-
BUYHOL U 8TOPUYHOL OOMOTOK COOT8eTCTBEHHO
depes Ly u Ly, noaywum:

" Run _ol, L,
Ry - oL, - Lz )
A Hanomuio Te6Ge, 4TO UHOYKTUBHOCTL 8
ceo0  o4epeds  NPONOPYUOHAALHA  Ksadparty
ami{pP Us,8 |5ha
7 % 414
\
6 2 412
P Gy
s / = L 1Y
\ . P
SHT = S
l I,”\ \
3 - \\ 6 _0,6
/ il
2 / s+ o4
T8 1 2 062,
v /'?fl 0

=
0% 6 712 % 20 2 280m 7

Puc. 83. 3aBHCHMOCTL MOUIHOCTH P, Hanpsxe-

HHS U“ ¥ ToKa / OT CONPOTUBISHHS HATPY3KH R,

Bunmatine! Macwtabet, 8 KOTOpHX IPHBeeHH P,
Un H [, — pa3isie.
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Puc. 4. [as cornacopaHHs PasiAM4HBIX

CONPOTHRAEHHY FeHepaToOpa H HaTPY3KH
NpUMEHSIOT TPaHCPOPMATOp € COOTBET-
CTBYIOUIMM OTHOLIEHHEM BHTKOB.

qucra 8urkos. Q003Hauus 4UCAO BUTKO8 nep-
BUUHOL U BTOPUHHOL OODMOTOK 4epe3 w; u W,
MbL MOXCEeM 3anucary:

A uro Taxkoe w/w, Hesnaikun? Bcnom-
HU, 4TC OTHOWeHUe HUCAQ BUTKO8 OOMOTOK
TpaHcopmaropa  Hazelsaercs KO3 P Huyu-
eHTOoM Tpancpopmayuu n Caedosa-
ZT2ABHO, MONCHO HANUCATH:

RBH

Ry

RBH
Ry *

HIH n=

= nz,

n=30
Rgy=90000Mm

I Ry=10om

Puc. 85. MMoxmxkanumil TpaHchopMaTop
NO3BOJAET COTAACOBATb Majoe CONPOTH-
BJAEHHE 3BYKOBON KaTYLIKH I'POMKOrOBO-
PHTENA ¢ BHICOKNM BHYTpPEHHHM CONMPOTH-
BAEHHEM BBIXOJHON Aamnbl.

10T pesyasTar umeer 00apUiOe 3HA4EHU,
Bosemu 0as npumepa mMOwHY aamny ¢ 6HY-
Tpennum  conpoTusieruem Ry = 9000 ox
(puc. 85). Ecau cucHaa ¢ nee Jonscen nooa-
B8aT6CA HA 2POMKO2080pUTENb, CONPOTUBAEHUE
38YK080L KarywKu KOTOpe2o cocTasaser 10 om,
TO MeHOY HUMU HYNCHO YCTAHOBUTb TPAHCHOP-
MATOp ¢ OTHOWEHUEM BUTKO8 nepsudHod 00-

MOTKU KO 8TOPULHOU
9000

10

Ho ocranosumca cezo0ns Ha 35TOM, TaK
KaK A He XO4y Npenarcreosars 6AA20T8OPHOMY
OedcTsuo acnupuHa Ha 1801 opeanusm. Ke-
Aaro cKopetiuezo gbisdoposaenusl

Teoi OJpye Jlwo6osnaiikur

n= = /900 = 30.
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B xode npedeidywux 6eced Jlwobosnadkun u Hesnadkun usyuuary pabory odu-
HO4HO20 Tpan3ucTopa. Teneps OHU XOTAT pACCHOTPETs CXembl € HECKOABKUMU
TPAH3UCTOPAMU U cnocoBol C8A3U Tpan3ucTopos mexcdy cobod Llenu csazu 0oasicrol
nepedasars nocaedyroueny TPaH3uCTOpPY MOUHOCTS, OTOaBACKYI npedulecT8yoWuM
Tpansuctopom. Kax Gyder nokasawo, Kpome yeneil ceA3u, 3QUMCTBOBAHHBLY U3 AAM-
nosoy TexHuku, 30ect MONHO NpPUMEHATL MHONECTBO CBOUCTBEHHbLX TOAbLKO TPAH-
3ucTopam XuTpoymuelx komGuwayuil, xoTOpste cHawaara yousaswor Heswaixuna u
8613618aQ10T Y Hez0 Gypwoell FHTY3IUA3M..,

Codepowarnue OcCHOBHble CXembl ¢ TPAH3UCTOPAMYU CTPYKTYPot n-p-n.
Hpeumyiectea u HedocTaTtku Tpancopmaroproi csasu. Peeyauposka epomxocru
asyxa Peocrarno-emxocrnasn cea3e. EmxocTe xoudencaropa cesasu. Cxema ¢ Heno-

cpedcT8enHOt €8A3610. YcuauTeav NOCTOAHHO20 TOxka. Cxema ¢ OONOAHUTECAbHOL :

cummerpued. Tandem us 08yx TpaH3ucTopos.

sosssescssssse CBASHU BCEX BH/IOB 0000600000409

O mpansucmopaxr n-p-n

Hesuaitxun. — ITociennee spems, moit poporoit JIw6o3nafiKuH, TH TIoOBO-
pul MHE JIMIIb O TPAaH3HCTOpAax THNZ p-n-p, O6pamasch C TPAH3UCTOPAMH
THIA n-p-fi, Kak ¢ 6ef(HBIMU DOACTBEHHHKAMH.

Jlo6o3nafikul. — {1 3T0ro0 ectb [Be NPUYHHH: BO-NEPBHX, THN p-n-p—
caMbifl pacHpOCTPAHEHHHIA, 2 BO-BTODHIX, BCE, YTO MBI TOBOPHM O TPaH3HCTOpE
THOA P-f-p, MOXKET OTHOCHTBCSI H K TPaHSHCTOPY THNA M-p-n— LJIs 3TOTO
HYXHO BCEro JHIUb MOMEHATb NOJSDHOCTD MCTOYHHKOB NHTAHHS H TNOJSp-
HOCTE 3JIEKTPOJHTHUECKHX KOHIEHCATOPOB B CXeMaX.

mpn . n-p-n n-p-n

Puc. 86. Brawouenne TPaU3HCTOPa CTPYKTYpH n-p-7i B TPEX OCHOBHMWY CXeMax. OGparute BHH-
MaHhe Ha HoAnpHoCTh GaTaped.

H.— Umenno »tuM s W 3aHuMaJcs, npucnocaGaHBas K TpaH3HCTOPAM
THOA N-p-n PACCMOTPEHHBle HAMH B NPOULIbLI pas Tpu ocHoBHuie cxeMu. M Ha
CBOEM JIoXKe cTpafaHuil f clesas 3TH PHCYHKH (pHc. 86).

JI. — He mnpeysenuuupait! Ecau cyauTb nmo 3THM cxeMaM, a s [JOJIKeH
NpU3HaTh, UTO OHH ciedaHbl (e3yKOPU3HEHHO NpaBM/LHO, TO TPHON He cKasah-
Cs1 OTPHUATENbHO HA TBOHX YMCTBEHHHIX CIIOCOGHOCTSX.

H.— 4§ rtoxe Hageloch Ha 3T0, TaK Kak TOpIO OT HerepleHHs nepedTH
K M3VUEHHIO MOJHBIX CXeM YCHJuTe/]efl ¥ NPHEMHHKOB Ha TpaH3HCcTopax. Bmpo-
yeM, S AYMalo, YTO NPH COCTABJEHWH TaKUX CXeM MOXKHO MONb30BATbCsA 3HA-
KOMBIMH HaM U3 JaMIOBBIX CXeM HpHUHUMNAMY, YUYUTHBASA, KOHEYHO, HEBLICOKOE
BXOJHOE COIPOTHBJIEHHE TPaH3HCTOPOB.

4 3ak. 924

a-p-n p-n-p
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IIpurnyunuarvHald pasHuua

@ JI.—H 1a, u ner, Hesmafixun. He yausaser au Te6a, Mol aocTofidnl
opakya, orBer? PasyMeercs, BCe UenH CBA3H, HCHOJb3yeMhle B JIAMIOBHX
cxeMax, NpHMeHHMMH W /A5 TpausucropoB. Ho TeM He MeHee MeXpxy HHMH

ecTh NpHHUHMOHAMAbLHAA Da3HHLA: B JIOGOH JaMmoBOfl cxeMme Kax[Hf Kackap

nogaeT Ha CAGAYIOIUMA YCHJIEHHOe HAanpsA XK eHHeE, H TOJbKO OKOHeMHHIl

KacKak, ynpaBjseMblfl uHamie BCero TOXe HaNpsAXKeHHeM, [IOJKeH OT/Aasarh

MOINHOCTb, B oTanuMe OT 3TOrO B TPAH3UCTOPHBIX CXEMAX KaMEHH KAChax
nepe/iaeT HEKOTOPYIO MOMHOCThb, KOTODYI0 OH YCHUAMI ¥ KOTOpylo Cie-

AYIOIIMH KackajJ B CBOIO oOuepejb JOJKeH ycuautb. H ckasan 6w, 4To
TPAH3HCTODHBIH NpHeMHMK fOpeACTaBJaseT co6OH LEeNouKy Kackajos, Ha KoTo-
PHIX HenpephlBHO HapaCTaeT MOIHOCTS.

H.-—$ npusHalo, yTo 3TO CYyLieCTBEeHHO H3MeHsieT CVTE gefa. B coeem
michbMe Thl XOpOWO OGBACHUA MHe, WTO eCJH XOTHT nepefaTb Ha COMPOTHER-
Jlende HAarDy3kM MakcHMa/blioe HampsKeHHe, TO CTapaloTcs B3ATh 310 CO-
NPOTHUBJACHHE GOJbWIOH BeNHUHHE KMeHHO 3TOro CTpeMsATCd JO0CTHYL BO BCEX
CBA31X MeXJy JaMIDaMH, U 3TO JIerKO yjpaeTc. TaK KaK BXOJHCE CONPOTHE-
JieHde JaMObl G@CKOHEUHO BeJHKO B TpaH3UCTODHBIX K€ CXEeMaX MEl CTpe-
MHUMCA IepeRatb MakCHMaJbHYI0 MOWIHOCTb. JlJs JOCTH)KEHHT 35TOH LeJH
HY?KHO, YTOGH COTPOTHBJIEHHE HATPY3KH MMEJAO TY K€ BEeJHUHUHY, 4TO H CO-

\ NpoTHBjIeHHe HcTOuHMKa. OHAKO BO BCex TpeX pAacCMOTPEHHBIX HaMu cxemax
BXO/lHOE H BHIXOXHOE CONPOTHBJEHHS HMEIOT BeCcbMa pa3/UJyHBIE 3HAUCHHA
Orciofia si ¢ MOeHl 3Ke/e3HON JIOTHKOH Jlesalo BHBOM, YTO HEOGXOMUMO COTa-
COBHIBATh CONPOTHBJ/IEHHA C noMollbio TpaHcdhopMaropa. Cie0BaTeNLHO, €LHH-
CTBEHHBIM CPEACTBOM CBS3H MeEXAY TPAH3HCTOpAMH MoOKeT OHITb TpaHcdop-
MaTop.

JI. — O mHenocepauBasg Mos00CcTh, vulymas a6eoaiora! . §1  coxareo,
HO J0NXeH oropuutb Ttebsd. B TpaH3HCTOPHOH TeXHHKEe CBfI3b C INOMOIIBIO CO-
MPOTHBJEHHHA (TOUHee — peoCT4THO-eMKOCTHAS CBfA3b) TOXe nMeeT [paBo Ha
cyuntecTBoBanne. Moxuo gaxe BooCme 06oiiTHch Ge3 KakuxX-NHMGO 3/A€MEHTOB
CBSI3H, COeJWHHB HENOCPEACTBEHHO BBHIXOX TpPAH3HCTOpA O/JHOTO CO BXOXOM
TPaH3UCTOpa APYIOro Kackasa.

H. — Kax? KyckoM nmpocToil HpoBOJIOKH?

ITpeumnyuwecmsa u Hedocmamru
mparncopnamopa

JI. — Bor umenso. OgHako ODPOJO/MKHM BCe [0 NOPANKY, H pasd TH
HpOABJSIelb CTOJABKO CHMNaTHH K TpaHchopmartopy, HauHeM ¢ Hero. TH da-
3BaJd OJIHO M3 €Tr0 MOJIOXKHTEIbHHX KauecTB — OH NO3BOJSET lIPeKPacHo co-
rJ1aCOBaTh BHIXOZHOE CONPOTHBJEHHe KacKafa C BXONHHM CONPOTHBJ/EHHEM
CJAEIYIONero Kackaaa, T. €. AOGHTbCA ONTHMaMbHHX YCJOBHI mepenayd Mol
HOCTH, HO OH HajejeH H APYrumH A06poAeTensaMH. Masoe (OmPOTUB./IEHHE
npoBoja ero o6MOTOK BBHI3HIBAET JOCTATOYHO Masjoe IajeHHe MNHTAlOLero Ha-
HpAXKEHHS, H MOITOMY MOXKHO II0JIb30BaThCA HCTOYHHKAMH NHTAaHHA C HeBH-
COKMM HampsxeHHeM. M, uto 0coGeHHO BaKHO gJ1s1 BEICOKOMACTOTHHIX YCHJH-
Teself, BEIGODOM COOTBETCTBYIOHIeH CBSI3H ¢ KOJeGaTeNbHHMH KOHTYpaMu
MOXKHO A06MTbC Xopollell H3GHPATeJbHOCTH B KacKajax BHICOKOH H mpoMe-
KYTOUHOH dyacTOTH. [IpH 3TOM MOXKHO He TONIBKO noo6paTh Tpebyemyio cre-
T neHb CBA3H MeX[Iy ABYMS TPaH3UCTODaMH, HO W [OGUTHCH HYXKHOH IIOJIOCH

npONYCKaHHUs] 4acToT, '

H.— Tut Buanmp B TpaHchopMaTOpe TOJNLKO NOJOKHTENbHBIE KaueCTBa, H
/ N \‘ s HE MOT'y MOHATh, NOYEMY...

7] ] JI. — Kax BujgHO, a1 a0JXKeH noKa3atb Te6e ¥ OGOPOTHYIO CTOPOHY Meé-
1\t nand. Tlpexpe Bcero, Kakoro Okl nporpecca HHU JAOCTHIVIA MHHHATIODH3aLMs,
\ TpaHcOpMaTop 3aHHMaeT GoJblle MeCTa, YeM [JeTajd pEeOCTaTHO-eMKOCTHOR

cxeMH cBA3u (mO KpaliHeli Mepe Ha HH3KHX 4acToTaX, Tak Kak B G6J0Kax

[ BHICOKOH U NPOMeXYTOUHOH UaCTOTH HHKAKOH BMJ CBA3H He MOXeT KOHKypH-

poBaTe ¢ tpaHcdopmaropHolt). KpoMe Toro, HH3KOYACTOTHHI TpaHchOpMAaTOp
OKa3EIBAaeTCH NOPOXKe, UeM CONPOTHBJECHUS H KOHIEHCATODHL -

H. — OpuuM caoBoM, tpaHchopMaTop HPHUHOCAT B XKepTBY noumbIM co-
06GpaKeHHSAM O MecTe H /JeHbrax.

JI. — ®upMH, BHOYCKAOU{HE TPAH3HCTOPHHE NPHEMHUKH, He dm.rlamponu,
M NOCKOJBKY mNOKynarejb TtpeGyeT Bce 6ojee mOPTATHBHBIX HPHEMHHKOB, TO
OTKAa3HBasiCb OT TpPaHC(POPMATOpOB, OHH IOJNYYAIOT HABOHHYID 3KOHOMHIO.

\
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BripoueM, npuMeHerue TpaHchopMaTopa, Bjeder 3a co6oli ellle OAHY XONOJHH-
TebHYI0 TPYAHOCTb, OCOGEHHO €CAH OH YCTaHaBJMBaeTcsi Ha BXOJe YCHIH-
113 ¢ GOJBIINM Ko3(pdHuUMeHTOM yCHIeHHS.

H. — Kakyio xe uMenHo?

Jl.—Ha ero o6MOTKH HaBOZATCA M 3aTeM YCHJHBAIOTCA NapasuTHHeE
CHTHAJ/E!, KOTOPHE MOIYT CTaTh HPHYUHOH noMeX. DTO HCKAIOYAET HCIO/b30-
Banne TpaHchopMaTopa TaM, rie CYLUeCTBYIOT CUJIbHbBIE NOJS MOMEX.

A 6om u nparmuvecrue cremvl

H. — Bor B ckoabKHX TIpexax YJ/uUeH Moii GemHuli TpaHcdopmarop!..
Mory nu 1 Bce e 3HAaTh, KaK €r0 BKJIOYAIOT, €CAH COOGDAXKEHHS 3KOHOMHUU
§ HaJuype HOMeX He MCKJIOYAloT BO3MOXKHOCTH HPHMEeHEHHs TpaHCdopmaTopa?

JI. — TpancipopMaropHag cXeMa CBS3H TPAH3HCTOPOB He OTJIHYyaeTcs Or
anajioTHYHOH JaMnoBoil cxeMH. Kak TH Buguwb, a1 H300pasua  3jech
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Puc. 87. CxeMa TpaHchOPMATOPHOI CBI3H MEXIy ABYMS KacKa-
XaMH (TpaH3uCcTOPbl BKAKYEHBb No cxeMme ¢ O3). Curdan uwa mep-
BB KacKaz NORABTCH TaKMke Yepe3d TpaHcopMaToOp.

(puc. 87) Ba TpaH3UCTOpPa, BKJIIOUEHHHX No cxeMe ¢ O3. Tpancdhopmarop Tp;
CAYXHUT [JI NOJayM CHFHajMa Ha mnepBHH Tpausucrop, a tpaHcdopmatop Tps
UCTIOAb3YeTCsA ISl CBASH MEXKJIY nepBHIM M BTOPBIM TPaH3HCTOpaMu. Y BTO-
poro TpaHcdopMaTopa Bo BTOPHUHOH OGMOTKe BHTKOB 3HAUUTENBHO MeHble,
yem B nepBuuHofi. Ecau BEIXO/[HOE CONpOTHBJAEGHHE NEPBOrO TPAH3HCTOpaA
Reux = 20000 om, a BxoaHoe comporuBienue BTOporo Rax = 250 o#, TO
AAA vauayullero cornacoBadus kKoadduuuent TpaHcdhopMmauMu JoskKeH OHTH

Rowx _ 4/ 20000
RBX - 250 -

H. — §l BuxXy, 4TO HampsXeHUs CMellleHMs Ha 6asnl NOZAWOTCA OTF JeH-
Teneit HanpsKeuns R;, Ry u R, Ry, a B uenax sMHUTTepOB TH [OpeAYCMOTpea
conporuBienus Rs u Rs, cayxailiye 1Js8 KOMIEHCAUMH BJHMSAHHS TeMOepaTyphl.

JI. — BpaBo, Hesuafikus! TBoA mnpeKkpacsHas HaMsATb COBePIUEHHO He @O-
cTpajasa OT IpHUAOIA.

H. — PaccMaTpuBas TBOWO cxeMy, s chnpamwmuBai cefd, Kak Tel Gyaeub
peryJaHpoBaTh rpOMKOCTb 3BYKa?

JI.-—3gech A He npefrycMOTpes peryaumpoBanys ycuienus. Ero MoxHO
6ul10 GH OCYmecTBHTh C IOMOIIBIO DEryJiHpyeMOH OTpHUaTesbHOH 06paTHOH
ces3u. Ho s cumraio Takofi Merog HexenartenbHHM. [lpex /e Bcero, oH He no-
3BOJISIET CHH3UTh YCUJEHHe X0 Hyss, 4TOGH AOCTHYb NMOJHON THIIHHE A KpOMe
TOro, OJHOBPEeMEHHO C H3MEeHeHHeM TDOMKOCTH 3BykKa usMensiercsi Koaddu-
LIMeHT MCKAaYKeHWi, npHyeM OH JOCTHraeT MaKCHMyMa HMEHHO IpH Hau6oJjbliel
TPOMKOCTH 3BydaHHS.

H.— To ecrb TOrna, Korga uckaxeHus HauGoJee CJAOKHO ycrpaHuTh., UTO
e TH npejJaraeilb B 3TOM cJayuae?

JI.— B xauectBe peryasropa TIDOMKOCTH MOXHO [pPHMEHATb NOTEHUHO-
Metp R (puc., 88), 4ro6el MO 3KeJAHHIO CHHUMaTb GOJbWIYIO HJIH MEHLUIYIO
9acTh HaNpAMXeHHs, NOABJAIOLIErOCH Ha BTOPHUHON OOGMOTKe HepBOrO TPaHC-
dopmaropa. IloasyHok sTOrO nNOTEHUHOMETpa uepe3 KoHAeHcatop cBAs C,
coeguned c Gasoil nepBoro Tpansucropa. B HoBO# cxeme KOHAEHCAaTOp HpHMe-
HEH H JJIS CBA3H MeX/Jy OGOMMH TPaH3HCTOPAMH,
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Puc. 88. CMmemauzana cpa3p ¢ nOMOUIBIO Tpaxcdopmaropa,
CONpOTHBAEHHS M KOHpencaTopa. IloTenunoMerp R CIyXut
LIS Pery dpOBaHMS YCHAGHHS (TPOMKOCTH).

R

+
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MH(OSOTMUECKOe CYILECTBO — NO/MYUEIOBEK-MOYIOMIa b, CXeMB CBA3H CU
CTOST HaNmOJOBHHY M3 TPaHchOPMATOPOB, HAMOJOBHHY H3 CONPOTHBIEHLI
u eMKocrell.

JI. — TpusHaio, 4TO B 3TOH CXeMe MHl TepsieM NPOCTOTY «UHCTOA» CxEMH
na TtpadcdopMaropax. Moxker GuTh, Te6da GOJbHIE YIOBACTBOPHT JIOTHUECh!

[ I H. — Tgoil BTOpOfi ycHaMTeN, HaNOMMHAeT MHe KeHTaBpa: Kak H 37

Pac. 89. Cxema asrorpaschop- L &
MaTOPHOH CBA3H. [_._ -
' T T—D&

BLITEXAIOI(Asl H3 Hee CxeMa Co CBA3LI0 Ha aBrorpancdopmatope (puc. 89),
KOTOpHli O6BUHO OHBaerT MOHMKAIOLINM, yTOGB COTJIaCOBATb BBLICOKOE BHI-
XO/[HOE CONMPOTHBJIEHHE NPEUIECTBYIOMEr0 TPAH3HCTOPAa C MeHbUINM BXO[HHM
COTPOTHB/CHUEM CJE/YIOLEro TPAHSHCTOpa, NOJarast, 4T0 oGa TPaH3HCTOPd
HCnoAbsyoTes no cxeme ¢ 03,

H. — 370 onsATh HanoJOBHHY pHGA, HANOJIOBHHY MSCO.

Cxena, cocmoauan moabro
U3 CORPOIMUBAEHUT U eMKOCINEU

il

JI. — Ecau cMemaHHHe CXeMH BH3HBAIOT y Te6s OTBpallleHHe, TO meped-
JieM K YCHJIHTEMI0 Ha CONPOTHBJEHHAX H E€MKOCTSX, CXeMa KOTOpOro noKasasa
BOT Ha 3TOM pHcyHKe (puc. 90). :

H.— Ho oHa kak ABe KamjiH BOAHl [10X0XKa Ha JIaMIOBYH CXEMy C peo-
CTaTHO-eMKOCTHOII cBssbiol CONpOTHBJEHHe Ueny KoJeKTopa Ry coorser-
CTByeT COMPOTHBACHHMIO B aHOAHON LenH, a conporuenenns Rp u R onpene-

Puc. 90. CxeMa peoCTaTHO-EMKOCTHOM CBS3H. Puc. 91. Ta me cxema, uTO ng‘pnc. 90,
HO H300paxeHHas Tak, yToObl HarAsinee
NOKA3aTh XCANTRAb HANPAXKEHHUS, €0CTOR-
muit 13 KoraeHcatopa csnzu C u napai-
AebHO COe IHHEHHBIX . CONPOTHBARHHI R,

Ry # Rpy.

JAoliMe NoTeHuuad 6aspl, — Maajguwne 6paTbsl CONPOTHBAEHHS YTEUKH CETKH
Yro ke KacaeTcad KoHjgeHcatopa C, TO MeHs YJAMBJAET, YTO OH 3/€KTDOJHTH-
yeckoro Tuna. He /ydule au 31ech NPHMeHHUTb XOpOWHH GyMaxHBIA KOH/EH-
carop Ha Kakux-Hu6yas 0,05 mK¢, KOTOpHI mpeKpacHo cnpassserca co cBoefl
3ajaueil B JAAMIOBbLIX YCHJIHTEAAX?
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JI. — Ina nautero ciaydas 310 6eli0 6u Karacrpodoil. B s1amnoBmx cxe-
1 Max KoHpeHcatop C coe[UHAETCS C CONPOTHBJEHHEM YTeuky CeTKH, BeJHYHHA
kotoporo o6uuHO cocrasaser 0,0 Mom. B tpasshcropHOH ke cxeme cymMmap-
Has BeMHYMHA NMapaJuIeJbHO COeJHHeHHbIX conpoTHBaexuil Ry u R; paBHa npH-
mepHo 1000 om, u, KpoMe TOTO, OHH 3aWIYHTHPOBAHEI CONPOTHUBJAEHHEM Riux
BTOPOrQ TpaH3ucTopa, DTO CONPOTHBJEHHE HEBHIMMO, HO TeM He MeHee OHO
OPHCYTCTBYeT H HMeeT BeJWYHHY TOrO XK€ NOpsAgKa, 4YTO H COBOKYNHOCTB
conportuBjienuit Ry u R;, ckaxewm, eute 1000 om.

H. — A Bmecte Bce onm umeror oliiee conpotusieHue 500 om, HO s He
BHKY...

JI. — Munyty teprnenusa! Mel MOMeM HApHCOBAaTh Hamly CXeMY HECKOJBKO
uHayde (puc. 91).

Ha 3roM pucynke marasgno BugHo, 4to KoHjueumcarop C Bmecte c co-
OPOTHBJEHHAME Re, Rs; u Ryx 06pasyeT neiuTejn aJd BHXOZHOrO Hampsxe-
nug U npepmectByomero tpausucropa. KakoBa 3Ke BeJHYHHA €0 eMKOCTHOTO
CONpPOTHUBJEHHA?

H.— Ono 3aBucuT OT 4YaCTOTH TOKA M YyMeHbUIZeTCs INPH INOBHIIEHHK
3TOH 4acTOTHL

JI. — Paaymeerca, u eciu rH Bo3bMelib KoHxescarop Ha 0,05 mxg, ko-
TOPHIM THI T3K TOPAMWILCA, M BKJAOYHLIL ero B Ienb TOKa wacrortoit 50 ey, TO
€MKOCTHOE COMpOTHBJIeHHe 3TOro Kougencaropa C cocraBuT okoso 64 000 o,
T. e. 6yjaeT npumepHo B 130 pa3 Gosblie napaffenbHO COeAHHEHHBIX CONMPOTH-
BIeHH Ry, R3 H Rsx.

H. — Kakoe Gexcrue! Begb Hanpsaxenust U, u U, pesarcs mpomopuuo-
‘HafbHO BEJMYHHAM CONPOTUBJEHMH, cJhenoBarespHo, Uy cocrasuT JHllb
/130 dacth HanpsiKenus U u MH nNepejajiM Ha BTOPOH TPAH3HUCTOP JIHIIbL
3Ty HHYTOXKHYIO dacTuuy l.

JI. — BoT moueMy aJs npefoTBpallieMHs 3TOrO IJyNnoro pasGa3apuBaHHA
SHEePriy INOJE3HOTO CHrHajJa HyXKHO NPHMeHATb KOHAeHcatop O6OJbHION eMKo-
CTH, HanpHMep 3JEeKTPOJMTHUECKUH KOHIeHCATOp eMKocThlo B 10 MmKg, Koro-
phlil, o61anaa na uacrore 50 ey CONPOTHBJAEHHEM BCero Jjuib oxoqao 300 om,
NO3BOJIMT nepefaTh Gosbllie NOJOBUHbI HanpsixeHusa. Ha Gosee BBICOKHX 4ac-
TOTaX eMKOCTHOE CONMpOTHBJEHUE KOHjeHcaTtopa Gyier eule MEHblle H Pe3y.b-
taT Gyxer emle Jayumre. Ho HeZoCTaTouHOE eMKOCTHOE CONPOTHBJEHHe BHI3BAJO
6bl Hexke/laTeJbHOE OcjabiaeHne HUSKHX TOHOB.

Byovme ocmopoaucHvl ¢ nOAAPHOCHIBIO

H.—Ecasn 7 npaBuiabHO NOHHMAI0, T B TPAH3HCTOPHHX cxeMax, re
CONpPOTHBJICHAST OOLIUHO HMEIOT MEHBUIYI0 BeJHYHHY, YeM COUDOTHBJEHHdA, HUC-

noJb3yeMble B JIAMOOBBIX CXeMax, Mhl 4aCTO NPUMEHAEM 3JEKTPOJHTHUECKHE §

KoHgencatopd. He BosumKaer JH OCNOXKHeHHH H3-32 PasMepoOB 3THX KOHJEH-
CcaTtopos?

JI. — A6cosmoTHO HeT, TaK KakK pa3Mephl KOHAEHCATOPOB, npejfHa3HayeH-
HbIX /Ui pabGoTBI NP HUSKUX HanpseHUnX, HeBeJHKH, 6narogaps ueMy OHH
€B060/(HO MOTyT pasMemaThCsi Ha MOHTAXKHOHN MjaTe KapMaHHOrO NPHEMHHKA..
Ho npu BK/IIOUEHMH 3/1eKTPOJHTHYECKHX KOHAEHCATOPOB B CXEMY HYIKHO GHTB
OCTOPOKHEIM H CcO6MOLaTh HEOGXOMUMYIO NOJSPHOCTD.

H.— I Buxy, uTo TH cCOefMHHI OTpHUATEJNbHBIH BHIBOL KOHJIEHCAaTOpa
C KOJJIEKTOPOM, KOTODHIH NOJXKeH HMeTh NoTeHUuasd, Gosee OTpHIATELHBIH,
ueM Gasa. [lpeamosaraio, yro B ciaydae [pUMEHEHHs TPaAH3UCTOpa THNA
n-p-n TH nOCTynuA Gsl HaoGoporT.

JI.— U 18t He ownbes. Uro6hi mokazaTk Te6e UOJAAPHOCTb I/EKTPOJUTH-
YeCKHX KOHJEHCAaTOPOB B pas/HUYHHIX MecTax CXeMH, s npefnaraw Tebe BHM-
MaTeJbHO paccMOTpeTh CXeMy MHKpodoHHOro ycuauteds (puc. 92). Tu Bu-
OHHIb, YTO PEryJupOBKa I'PDOMKOCTH 31eCh OCYIICCTBJAETCS Ha BXOLE NepBOro
TPaH3UCTOPA ¢ MOMOLILIO NMOTEHIOMeTpa R.

H.— C noreHunoMerpa curnai nogaerca ua 6asy uepes kosgencatop Ci,
KOTOpLII Ha 3TOT pa3 coejuHeH ¢ 6a3off CBOHM OTPHUATENBHBIM BBIBOAOM.
C xonpencatopoM cBs3d Cy; HOCTYIHJIH HAaOo60pPOT — €ro OTPHUATEJbHLIX BEHI-
BOJ COeAMHeH C KOJJeKTOPoM (MOTeHIMaJ KOToporo eme GoJjee OTpHIATE/]b-
HBlT, YeM y Gasbl), a8 MOJOXKHTEJAbHLIM BbIBOAOM OH ofpaiieH K Gase.. $ KOH-
CTATHPYIO, 4TO 06a TPAaH3HCTOpa CHAGKEHL! CONPOTHBJAEHHAMH R u R7, mnpek-
HasHAYeHHRIMM AJs TeMnepaTypHo# cTaGuimsauHH; GJOKHPYIOUIHe UX KOHZEH-

! Bonee rayGokuft amands, ydydTHIBAOMIHHA, B YACTHOCTH, HHIXOLHOE CONPOTHBIeHHE
nepBoro TPaH3ucropa, NoKasad OH, 4TO MOJOXKeHHe He CTOdb KartacTpodHuHo. OAHAKO
upuBeAeHHbIC 3eCh PACCYXKASHHY B NepBOM NPUOGAHIKEHHH OCTAIOTCA B CHJle.

. ._.1._.-' )
L= 2
) 1

7234 x50x0,051 B
6400004




se only  dyvued by Roman Efimov http //wvw farlep nmet/~roman

caropt C3 u C4, pasyMeercs, COeHHEHH CBOMMM NOJIOXKHTENBHEIMH BHIBOL2MY
C.. MOJOMKHUTENHHEIM HOJIOCOM HCTOYHHKA nHuTaHus, Ho gaa wero cayxHr co-
npoTHBeHHe Rs, KOTOpOe Thl COeAHHMJ NOC/eA0BATENBHO C CONPOTHBIEHHEM Ry
B UEnH KOJIJIeKTopa nepsoro TpausucTopa? OHO, Kak 51 BHXKY, 3a6JI0KHPOBaHO
3JIeKTPOJUTHIECKUM KougeHcaTopoM Cg, y KOTOPOrO TOJOMHTENBHBIH BEIBOJL
TaKxe COefHHeH ¢ MmocoM Garapeu.

JI.— PasBe Thl He y3Haemlb B HeM CBOer0 CTApOro 3HAKOMOro, 4acro
NpUMEHAEMOro B CXeMax Ha JaMnax? .

H.— Yepr BoseMu! Tak 5r0 Hamla crapas pasBsfisKa aHOJHOH Leny .
Tpocrty, 3iech oHAa HAXOZHMTCH B UenH Kosaekropa. Caysur fnu oHa Takxe
IJs OpelOTBpaIlleHMs napasHTHON cBfsH yepes oGlee CONPOTUBJEHHE HCTOY-

=+ unka nurapus, cnoco6HOl BH3BAaTH CAMOBO3GYMXKEHHE?

o

Puc. 92. Iloanas npuHuumHaldbHas cXeMa MHkPodOHHOro ycuanreas. VM3 scex koH-
AEHCATOPOB TOMbKO KoHAeHcatop C; ngsanexrpoanrnqecxuﬁ (ero eMKOCTb MOpsAka
0,05 xxp).

JI. — CoBepuieHHo BepHO, BHYTpPEHHee CONPOTHBJEHHE HCTOYHHKA NHTaHHSA
o MOXKET CO31aThb ONACHYIO CBf3b [l03TOMy, yTOGH NPEZOCTAaBHTbL HEPEMEHHHM
ALY COCTABJAIOIIMM TOKa JIETKHH 1yTh NOMHMO HCTOYHHKA NHUTaHMd, B TPaH3U-
CTOPUBIX CXeMax TOXe YACTO NMPHMEHAIT pa3Basku. Ilose3sno Takmxe NMOAKMO-

UuTh K 3a:)uMaM Gartaped koHaeHcarop Cs IOCTATOYHOH eMKOCTH.
H. — B 37011 cxeMe, uTO6H €031aTb CBOEr0 pojfa MOJHYIO KOJUVIEKIHIO BCEX
yCOBepPUIEHCTBOBAHMH, TH NPHMEHHJ erme KOMGHHHPOBAHHYIO OGpaTHYIO CBfsb,
Tfle YacTh BHIXOZHOTO HANpAXKeHHs yepe3 CONpOTHBAeHHe Rg u KoHumencatop C;
NIOCTYNaeT Ha CONpOTHUBJeHHe R, BKIIOUEHHOE B LeNb 3MUT1EpA LIEPBOro TPaH-

suctopa. D10 TO camoe yCTPOHCTBO, YTO MH H3yuamHm Ha puc. 61,

IIpanovi nymov

JI. — HecMorps Ha nosiHee BpeMs, TBos naMaTh, Heswalikun, ocraercs
cBexkeli, IO3TOMy s eme pAacCKamy O CBSSH C MOMOMbIO OGIHX CONpOTHBJIE-
HHif BMecTo OMMUECKOTO CONpOTHB/JACHHS B HeNb KOJJEKTOpAa MOMXHO TakXe
BKJAIOYATh JpOCCedb, Gouplidii Io raaputaM u Gojee Joporof, HO 3aTO
C MaJLM CONPOTUBJIEHHEM [OCTOSHHOMY TOKY. A 4TOGH KOMMNEHCHPOBAaTb TROE
Tepnende, f [NOKaxy Tebe IepByIld CcxeMy C HeNOCDeACTBEHHOH CBA3LIO
(puc. 93). Kak 1Bl BHAMLIB, 3[eCb NEPBhfi TPAH3UCTOD BKJIOUEH WO CxeMme
¢ OK u ero BHXO/HOH 3/[eKTPOJ — MUTTEp CO€JHHEH HermocpeiCTBeHHO C Ba-
3011 BTOPOTO TPAH3HCTOPA, BKJIOYEHHOro Io cxeme ¢ O3.

H.—$§ xo/xed npusHaTth, 4TO 3TO OYeHb 3KOHOMHyHas cxeMa Ho s
COpaWHBaKw Cce6s, Kak MOMKHO C TaKOH JIerkOCTbi0 BHKHHYTh KOH/EHCATOp
cBA3U?

JI. — B cxeMax Ha JaMnax 3TO MOXKHO GHIO 6H CJenaTh TOJLKO LEHOIO
GONBIINX YCJAOMKHEHUI, MOTOMY YTO aHOA JOJKeH HUMeThb BHICOKHH MOJIOXKH-
TefbUKfl MOTeHWHAJ, TOrja Kak Ma cerke cjeiyiouiefi JaMnoe LOMKHO OHTb
OTpHllaTeJbHOE CMeleHHe B TpPaH3HCTOpHHX e cxeMax BCe YCTpaHBaercs
3HAUHTEJbHO fpome PasHuua NOTeHIHaJOB HeBeJHKa, H TNOTEHUHaa 6asht
B KOMJIEKTODA /O/MKHH HMETb IO OTHOUIGHHIO K 3MUTTEPY TOT XKe 3HaK,
TOrJa KaK y JaMO CeTka [O/MXHAa OHTb OTPHUATENBHOH, a aHOA — MOJIOKH-
TensHeM. [ToaToMy B cxemMax Ha TpaH3HCTOpaxX MOMHO Ge3 Tpyma CoolumHTb
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FAKIOMY 3JIeKTPOAY HeoO6XOAMMHH NOTEHLHAJ, CO3AaBasi COOTBETCTBYIHOIEe
najenue HanpsXeHHs Ha NOZOGPaHHHX HJIf 3TOTO CONPOTHBJEHUAX.

H.— 41 monelTaloch npoaHanusHpoBaTh TBOW cxeMy. CrpejakaMu s pas-
METHA NyTb NOCTOSIHHOI'O TOKA, HauHHAs OT OTpHILATebHOro mnojmoca Garapew.
JneKTPOHBI BXOAAT B INePBHII TPAU3HCTOP 4epe3 KOJJIEKTOD U BHIXOAAT 4epes
SMHTTEp, NMOCJe Uero TOK Jefaurcsa Ha aBe yacTd. OfHA 4acTh 3JeKTPOHOB IIpO-
XOAHMT Yepes compoTHBjenHve R), B pe3yabTare uero BHIBOA 3TOrO CONPOTHB/AE-
Mg, COeJMHeHHHH c 6a30ff BTOPOrO TPAH3UCTOpPA, CTAHOBHUTCA OTPHLATEJD-
HHM MO OTHOWIEHHIO K MNOJIOXKHUTEJbHOMY NOJIOCY HCTOYHHKA Toka. [lpyrue
MEKTPOHH NOCTYnaloT B 6asy BTOPOrO TPAH3HMCTOPA H HAYT K €ro 3MHUTTepY.
310 MpOCTO-HANMPOCTO cpegHuii TOK Gasel.. [leficTBUTeNbHO, TH mpaB: B mep-
BOM TPAH3HCTOPe 3MHTTED II0JIOXKHTEJeH MO OTHOUIEHHIO K KOJIEKTOPY, a BO
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Puc. 93. Cxema ¢ HenocpeacrsenHolt csasbio, CTpeaxamu

0603HayeHO HaMNpaBleHHe 91eKTPOHHOrO TOKa, CO3LAIOLIErD

HA CONPOTHBAEHHH R; NaleHHe HaNpSXKEHHS YKasaHHOR
HONAPHOCTH.

BTOPOM — 6a3a OTpHLUATeNbHA 1O OTHOWeEHWIO K sMurTepy. Mrak, Bce B mno-
paaxe, Ha 3TOH cxeMe MKl CSKOHOMHJIM ORUM 3TEKTPOJHTHYECKHE KOHZEHCaTOp
H OXHO CONPOTHBJIEHHE,

JI.— Ma.., HO 3THM He OrpaHHYHBAIOTCH NPEUMYIUECTBA HEnocpeiCcTBeH-
Hoii cBsA3u. BenoMmum, 4TO KOHJEHCATOp HHKOrAa He Nepejaer OLHHAKOBO BCe
yactoTH. Jlaxe npu GoJablioil e€MKOCTH He/b3sl nepefatTh OveHb Me/JIeHHbIe
H3MCHEHHS HaNpsXKeHHMsa. 3/eCb K€ MKl OCYLIECTBHJIM HACTOALIHH ¥ CH.JTH-
Tedh NOCTOAHHOILO TOKA,

H. — Tocro#i, JlioGosnaiikua! Kak MOXHO TrOBOpHTL 06 YCHJIEHHH Yero-
Gy b TOCTOSHHOIO?

JI. —§1 npusnaio, uro TepMHH HM36paH HE OYeHb YA4YHO, HO TaK Ha3H-
BAalOT YCHJINTEJH, NpeJHasHAaUeHHHe [JA CHTHAJOB OYeHb HH3KHX 4acCTOT, Ha-
npUMep 4aCTOT B HECKOJBKO Tepl MJH naxe TaKHX 4acToT, y KOTODHX IepHoj
LJANTCA HEeCKOJbKO CeKyHA. KpoMe TOro, MOXHO YCHJAHBATbH MeAJIeHHO H3Me-
HAIOIUECH HenepHoJgMueckde Hanpsxkenus u Tokd. MMenHo ¢ Takumu curaa-
JaMH ME! CTajkuBaeMCs B OuOMOrHH. B TakMX cayusasix TOJBKO YCHJIHTENH
[I0CTOSTHHOTO TOK3 U MOMKHO MPHUMEHATh.

H. — Sl Buxy ewme omum cayuail, rie Takve YCHUJUTeAH Onid GH OUEHD
NOJE3HB: 3TO YCHJEHHe TeJEBH3HOHHBIX BH/EOCHTHAJOB, TAe O4YeHb BaXKHO
COXPAHUTE MOCTOSHHYIO COCTABJAIOILYI0, KOTOPOH KOHIEHCATOp CBSI3H 3aKpH-
BaeT NyTh.

Ilepsoe npumenenue cummemrpuu

JI. — Ilpencrase ce6e, Hesnafikun, uto 06 3TOM mnogymManx mo Tebs
W 4ro6et yTewuTh TBOE Oropuense, KOTOpOe Thl, HECOMHEHHO, HCHBITHBaeLib,
enle pas3 y6eaHBUINCh, YTO y Te6s BODYIOT H/EH.., HpeXK/e ueM OHH POXKAIOT-
cq, f TIpefJarald TBOEMY BHHUMZHMIO JAPYryld CXeMy C HenoCpejCcTBEeHHOM
CBA3bIO, TAe 06a TpaHsHucTOpa BKJOYeHH N0 cxeMe ¢ O3, Ho onu RoaxHBE
6HITD AJIS1 9TOrO MPOTHBONOJOKHK 1O CTPYKTYpe: OAMH n-p-n, a JApyroit p-n-p.
[Moxo6uble KOMOGUHAUME OGBIYHO HA3LIBAIOT CXEMaMH ¢ ZONOJHHUTEJAbBHOH
ciMMeTpued (puc: 94).

H. —IlpocaeguB 1no crpeskaM nyTb 3JeKTPOHOB, 1 6Ge3 Tpyaa yCTaHO-
BHJ, 1TO 3jJeChb TOXe BCe NPOHCXOAMT HauaydmuMm o6pasoM. Konaekrop nep-
BOTO TDPAH3UCTOPA HOJOXKHTEJIEH N0 OTHOUIEHHIO K CBOeMy S3MUTTepy, Kak
370 AOJIKHO OBITh B TpaH3HCTOpe Tuma n-p-rn. A BO BTOPOM TpaH3HCTODE
(tTuna p-n-p) 6Gaza HMeeT OTPHLAleJBHHH IO OTHOUIEHHIO K 3MHTTEPY NOTEH-
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Puc. 94, Ipyras BOSMOMHOCTD OCYINECTBICHHS Helto-
CPeACTBEHHOA CBS3H — HPUMEHEHHE TPaH3HCTOPOB ¢ A0~
HOMHHTEIbHOR cnMMeTpuei.

uuan. YUero eme xenats?., Her 4u B0o3MOXKHOCTH OCBOGOMHTBCH OT TBOMX CTa-
GUNM3HDYIOIIMX CONPOTUBNeHH# Rz U Ry ¢ MX KongeHcaropami, 9TOGH A1o-
GuThbca eme Gonbliell SKOHOMHH?

JI. —Ecnu Her Heo6XOAHMOCTH NOAJepHHBATL HEH3MEHHOM aGCOMIOTHYIO
BEJUUHHY NOCTOSHHOH COCTaBJdIOmIed, TO MOXHO ofolitHch 6e3 3THX Aeradel,
HO TOrja Tl JiMulaewb ce6sf CHCTEMH TeMIepaTypHOH cTabHJH3alMH pabousy
TOYEK.

H. — Jlocaguo, Tak Kak s He CKpHBAaWw OT Te6s, KaKyl CHMIIATHIO BEI3bl-
BAIOT ¥ MEHS 3TH CXEMHL.

ITocaedosameabnotti manden

JI. — 3aMetb, MO#l Apyr, 4TO CYIMECTBYIOT ApYIHe CXeMH ¢ NpPAMOH
CBA3bIO, 3HAYUTENBHO MeHee NOABepKeHHHe BJHAHMIO H3MEHEHMH TeMiiepary-
pH, HanpuMep CxeMa C TDPaH3HCTODAaMH, pAaCMOJOXKEHHHIMH T aH JeMOM
B KacKa/le NMpefBapUTE/bHOTO YCHJNTEJs H B OKOHEUHOM KacKaje.

H.— Yro naer HaM 5Ta HCTOPHA C BEJOCHIELOM?

JI. — TanzemMaMu HasHBAOT Napel TPaH3UCTOPOB C IOCJEXOBATENBHBIM
NHUTaHHEeM; NOCTOSHHAs COCTAB/SAIONIAA NOOYEpPEAHO NPOXOJMT Mo O6OMM TpaH-
3MCTOpaM, uTO M OnpefelseT npekpacHyl crabuibHocTb, Bot cxema (puc. 95),
roe nepslfi TpausicTop BKaouen ¢ OK, a sropoit ¢ O3. [lounmaeus Jju TH,
KaK paforaer 312 cxeMa?

H. — Eme pas nocjeayeM 3a npoBOJHHKOM, f XOTeJ CKAa3aTh, NMPOCAeHM
Ho cTpeikaM. DTO HANOMHHAeT MHe BpeMs, korga s, GyAyuu GOHCKayToM,
y4yacTBOBaJ B Hrpax, Iae HYKHO OHIO MATH [0 [OpOTe, pasMeueHHOH cTpel-
KaMi.. Haumem cBofi nmyTb, kak OOGBIYHO, OTPHUIATENBHOIO [OJKOCA HCTOY-
uuKa nutanasa. [lpofias mepBuunyid OGMOTKY BHIXOJHOro TpaHcdopMaropa,
HaWl OTBaXKHHE 3JEeKTPOHH BXOAAT BO BTODOH TPAaH3MCTOP uYepes KOJUIEKTOp
U BBIXOAAT uepe3 3MUTTep, YTOGH YCTPEMHUTbCA 3aTeM B KOJJIEKTOD HEpPBOro
TPaH3HCTOPa, OTKYZa OHH BHIXOXAT uepe3d sMmurTep. [locae 3Toro Gnecrsilero

Puc. 05, TaHzeM H3 iBYX NOCAeZOBaTEAbHO HH- Puc. 96. LpyroA Ttauzem, cocTosmuil u3

TaeMmblx TPamsucTopoB. CTpeikaMu, KaK H  [IBYX TPAH3HCTOPOB, BKAIOUEHHBIX NGO CXeMe

panblle, YKa3aHo HalpaBJeHHE 3AEKTPOHHOID ¢ O3 u nuTaeMbX NOCAeXOBATEALHO,
TOKa,
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nojBMra UM OCTaercsl TOJBKO NPOHTH uepes CONPOTHBJEHHE HArpPy3KH, 4TOOH
BepHYTBCS B OTUHMH JOM, i XOTeJ CKas3aTh — HA IOJIOKHTEAbHHIH MOJIOC HCTOY-
HUKA TUTAHHA.

JI. — Kak T 3aMeTuJ, OZUH U TOT XK€ TOK MOOYepenHO NPOXOAHT HOo 060-
WM TPaH3HCTOPaM: KOJUJIEKTOp NEPBOrO TPAH3UCTOPA HENOCPEJCTBEHHO COEJH-
HeH ¢ 3MHTTEPOM BTOPOTO, a ux ofulas Touka GjokHpoBana komugeHncaropom Ci,
y706bl YCTPAHHUTh B3aHUMHOE BJHAHHE NEPEeMEHHBIX COCTABJSAIIIMX TOKOB pas-
HBIX KACKaJO0B.

H.— ¢l npusHao, 4ro cxeMa BecbMa OpHIHHAJbHAZ. A MOXKHO Ju npi-
MeHHTb 3TOT iKe NPHHUHUI K [BYM TPAH3UCTOpaM, BKJIOUEHHHM 1o cxeMe ¢ OI?

JI. — Pasymeerca Taxo#t TaHgeMm (puc 96) macr GoJabllee ycHjaeHHe, deM
pacCMOTpPEHHBIH TOJAbKO uTO [Ipocieau 0603HauYeHHHH CTPeJKAMH 0yTh, THi
W 3/1ech OGHapyXKHWb, YTO OJHH H TOT 3Ke TOK [OOYepeAHO NPOXOAUT IO
o6ouM TpaHaucrtopaM. [l NOCTOAHHOH coCTaBJAWIel OHH COeJHHEHbl IO-
¢1e0BaTENbHO, a RJs YCHAHBaeMBIX CHTHA/MOB HMeerTCs CaMHifi KiaccHuecKuit
BHJI CBSI3H — C IIOMOIILBKIO CONPOTHBJAEHHA U eMKOCTH.

H.— 311 xuTpoymurnie cxeMbl HANOMHHAIOT MHE yNpaxKHEHHA B BOJALTHKH-
pOBKE Ha JIOHWIajH M BBEI3HBAIOT Y MEHS IOJIOBOKPYXEHUE.

JI. — B Takom caydae s pekoMenayio tefe oTZOxHYTh. JloGpo#i noun!
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Paccmarpusas pasiudroe eudel MeorackadHod c8a3u, Hawiu Jdpysva cocpedo-
TOYUAU C(B0€ BHUMAHUE HA YcuseHuu Hu3kod uacrorsl. OHU u3yuuAU PA3AULHBIE
cxemel, Ho npobrema 8blxo0no20 Kackada ocTaaace Heocsewennod. O0duako, kozda
HYICHO €03008aTb 3HAUUTENbHYIO MOWHOCTs, npubesaioT Kk 0cobbly CXeMam u pexcu-
mam paboTel, KOTOpble U ABATCA npeomerom Hacroaujed Gecedsi.

Codepacarnue: Bubop paboded rouxu. Jxonomuunana cxema ¢ nagsaouied
paboueidl Touxoi. [syxTaxTroul ycuauteas 8 pescume B. Iosopor ¢passt ¢ nomousro
Tpancopmaropa. Pasounseprop. Karodueul nosropureass Ha tpausuctopax. Hsyx-
TaxkTHOLE ycuautesb ¢ donoanurenbHod cummerpued. Ipaxkruueckas cxema 86ix03-
Hozo kackada.

sssseeeerse JHOHOMMS I MOIILHOCTD eeeososeese

He3navnrun npoasadem 3a3HAcCnmeo0

o Heanaiikun. — I nogaraio, 4ro ¢ nmoJyYeHuHIMH MHOK 3HaHUSMH B ofia-
1 CTH HHM3KHX YaCTOT CMOTy Telepb DPacCMUTaTh BCe 3JeMeUTH YyCuauTenedl Ha

”’ Rp TpaH3UCTOPaX.
R’1 Jlw6o3Halikun. — §I Bcerna BocxHmIaNCsA TBOEH CKPOMHOCTBIO...

w H. — He wnponmsupyii. B stoit o6aactu Bce npocto u fcmo. Ecam peus
b _R__q_ safifler 0 TpaHcOpPMaTOpPHOM CBA3H, TO i PACCUMTAID OTHOUIEHHE UHCEJ BHT-
Wy Ry KOB, naiolliee Hauiyuwee COrJacosaHue KackajoB. M noseps MHe, H3BieuenHe
A KBajipaTHOTO KODHSl MeHd He ucmyraer.. Eciam e BcTaHer BompoC 0O peocrar-
P HO-€MKOCTHO#i CBf3H, TO PasBe He TH HAaYUHWJ MeHs ONpefesisitTh Harpy304HYIo
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Tox Konnexmopa

. HanpAmenue
| mesmdy wonnexmopos
I IMUMmEPOM

Puc. 97. Ha rpadnke BHIHO, KakK TOK KOJNTeKTopa H3MeHAeTCA NOX BO3zeHcTBHEM
OPUAOKEHHOrO Ha BXOJ CHrhana, [Tocrenmuil uMeeT MAKCHMAJABHO AONYCTHMYIO
AMIAHTY Y,
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npamyio? S Tak npoBeay ee, uto, 6yIydud KacartesNpHO#l K runepGoJie gomy-
(TUMO# MOILHOCTH, OHA MO3BOJHT HMeTb HAHGOJBHIYIO aMMJIMTYAy CUTHAJOB
Ha BHIXOe, HOTOMY 4TO paGouas TOuKa OGyldeT HaxOZMTbCA MNOCepefHHe

JI. — Puckys 1e6d Oropuyurth, fi HOJMKEH cKasaTh, 4TO [JeJo OGCTOHT He
Tak yx npocto. Ha mnepBrifi B3rssax TH Npas, HO NpH pacueTe ycHJauTeJel
HYRHO Tak&e YyUHUTHIBATh M HMEIOL(YIOCS Ha BXOJAe MOIHOCTh, NOJOCY YCH-
JMBAEMBIX 4aCTOT, DOJb O6paTHOH CBS3W, NOMYCTUMHI Ko3pdHuMEeHT uCKaKe-
HHA M eqe Maccy ApPYTrUx OGCTOSATEJNBbCTB.

H. — oBo/abHO 3a6packiBaTh MeHS 3THMu TpeGoBanusaMu. I npusHaiocs,
YTO COTpeuInJ OT H3GHITKa HauBHOH TopAocTH. M TeM He MeHee 1eJO BHIIVIA-
JIUT HOCTAaTOYHO HpOCTO, Korga npuberaloT K NOMOIH ceMefiCcTBa xapakTe-
PUCTHK M uarpy3odHoil upamoil (puc. 97). Haw Bxoguo#l curHaa (curzazoM
MOZHO CYMTaTh KaK Hanps:KeHue, TaK M TOK) HMeeT npPaBO 3aHMMaTh 4acTh
Harpy3o4HOfl MPSAMOH, OrpaHHUYEHHYI0 ABYMS TOYKAMH: ¢ OAHOH CTOpOHH TOY-
KO A, rge uayuHaeTcs U3rHG XapakTepUCTHK, a ¢ Apyrodl — toukoir b, B Ko-
TOpoH Tok 6Gasw npubauxKaercs K HYJIO.

JI. — Yro, KaK TH 3Haellb, ABJAAETCH NPUYHHON HEJAMHEHHBIX HCKAXKEHHE.

H. — Beccriopuo. IToatoMy paGouyio Touky P uyxuo BrGpaTh Ha pas-
HoM yjiajenun oT ToueK A u Bb. B 3toM cayuae MakcuMaJjbHas aMmuTyAa
BXOAHOro cur#ana Oymer PA wiau PB unu, BepHee, pasHHUA MexAy COOT-
BETCTBYIOIMMHE 3uadeunaMu Toka J¢ mau Hanpsxenus Us. Ha Moem pucynxe
3Ta amnluTyAa uMeer Besuduny nopsika 275 ms. OHa u3MeHSET TOK KOJIeK-
topa oT 7 no 57 xa nupu cpeineM 3HaueHUH ToKa 32 Ma, 1. e. C aMmIUTYIoH
25 ma. -

JI. — YUynecno, Hesmafikun, Hageloch, 4T0 TH IONHOCTBIO YAOBJETBOPEH
paGorofi cBOEro TpaHaMcTOpa,

doaoti pacmouumeavcmeol

H. — He coBcem. Hackonbko Bce HJeT xopollio NpH GOJBUIOM CHTHAJE,
HACTOJIBKO e s IPUXOXY B OT4YaAHHEe OT HeNnoOMepHOTro pacxona SHEepruu
npy C1a6LXx CHTHANax MM B OTCYTCTBHe ycHJuBaeMoro curiasa Kakosa 6H
HH Obla aMoiuTyAa, norpeGieHHe TOKa BCerja O/JMHAKOBO — OHO COOTBer-
crByer Touke P. A Belb Aas caabeX CHrHafos pa6ouylo TOUKY MomHO GEINO
nepeMeCTHTh HHKe Ha JPYryl0 Harpy3ouHylo NpsIMYyIO, COOTBETCTBYIOMIYIO MEHb-
LIMM TOKaM, HanpuMmep B Touky P’ (puc. 98). B pesyabrate norpeGrenue
3Hepruu COKPATHAOCh OBl M MBI C3KOHOMHJM Gbi Ha Garapeax, KoTophbie 0G-
XOAATCA NOCTATOYHO AOPOro.

JI. — Twt xouellib pasopHThL BRINYCKawOWue ux GupMH?

H.— Her, #o 51 cunralo, 410, ciywas cuMdQoHHIO, HeDaKHOHANBHO 3aTpa-
94BaTh BO BPeMS NHAaHHCCHMO TAKYHI0 e MOIDHOCTb, KaKylo Tpe6yior MOMeHTH

-
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‘ Pue. 98. Korza aMnanTysa cHrHaIOB CHHNKAETCS, BHIOILs
Hee mepemecTHTb pabouyio Touky s P e P’.
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urpe Bcero opkectpa. OfHako # He BHXY, KaKHM CrocofoM MoXKHO 6blo Ghl
3aCTaBUTh PaGoUyI0 TOUKY IepeMelllaThC HAa HUKHIOI Harpy3ouHyIO OPAMYIO,
4TOGH 3aTpauHBaTh TOJABKO MOIIHOCTb, CTPOro HEOGXOZUMYIO I BOCIPOH3-
Belenus Ge3 HCKaxeHU CHTHAJOB Pa3HOH BeJHYHHEL

JI. — Crpemsienne wusbexartb paCTOUHTENBCTBA NOXBadgbHO. [losTOMy &
OXOTHO YyKaxy TeGe cooTBeTcTBymOmue cpejcrsa. Uro6u TBOA pabouas TOUK.
Mor/ia nepexofMTb C OXHON Harpys3o4yHOH NpsAMOH Ha /[PYrylo, Ha/A0 H3MeHAT:
HanpsxKeHue cMemenus !. OHO HONMKHO [OBHIMIATHCHA C aMIVIHTYROH CHrHasa,
H 3TO JOJKeH [efaTh caM CHrHaJl.

H.—Kak? Beap curgaa 310 nepeMeHHBIf TOK, a CMEMEHHE — [0-
CTOSHHBIH.

JI. — Tl 3Haews nPeBOCXOAHOE CPEACTBO ANA NPEBpAIMEHHSA NepeMeHHOro
TOKa B NOCTOSIHHBIH: 3TO BHINpsMHTedb. MMeHHO ero u npuMeHSIOT, YTOOHI
NOJYUUTh MEepeMeHHoe cMeleune.

Puc. 99. BnixonHOH kacKan C IJaBaio-
medf ToukoH cMemenud. Llenp asroMaty-
uecKoi pery/IHPOBKH CMeUleHus, o6o3ua-
YeHHAR KHPHLIMH JHHHAMH, NPH yBeau~
YeHHH aMNJHTYXbl CUTHA/JOB MO3BOAAET
TNOBbICHTb HANPIKEHHE CMELIEHHS.

Bor mnpakTudeckas CxeMa YCHIHTeld C «njaBawlliefi» pabouedl Toukoit
(puc. 99). Tl BHAMUIL, UTO YCH/AEHHBHIE CHrHAJIH, CHHMAeMHE C JONOJHHTE/b
HOff OGMOTKH Ha BHIXOJHOM TpaHCh)OpMaTope, BHOPAMJSAIOTCS C NOMOLIBIO
[0y IPOEOAHHKOBOrO 1u0ja JI; OHH CO3[al0T Ha BBIBOAAX CONPOTHBJEHHA R
najieHHe HanpsxKeHUs, KOTopoe gesaer Touky X GoJee HjaH MeHee OTpHLATENb-
noll. Kommencatop € craaxupaer nyJbCalludl BbLITPAMJIEHHOTO HanpsiKeHis,
TaK YTO €ro BeJHYHHA COOTBETCTBYeT CpefHeMy 3HAUEHHIO YCH/IMBAEMOrd CHT-
Haja.

H. — [la, 310 HanoMuHaer Mue cucremy APY. Tam Ml Toxe BCTpeuasn
KOH/[CHCATOp, KOTODHI BMeCTe C CONpPOTHBIEHHeM npupasaid cucteMe APY
HHEPUHOHHOCTh NOJA0GHO MaXOBHKY-PeryJaaropy.

JI. — CpaBHeHHe BecbMa yjauHoe, XOTS Hallle YCTPOHCTBO HAMOMHHAET He
cronbko obbiuayo APY, ckoabko APY, pa6oramoniyio <HaU3HaHKY». 3jech
TOXKE AMIIMTY/HbEle H3MEHeHUs YCWJIEeHHHX HanpsXeHUH BHINDSAMJAIOTCA, Hocae
4ero HCIOJB3YIOTCA JUISl YIPaBJeHHA CMemleHmeM Ha Bxopae. [efictaurenbio,
Hanpsxenue Toukd X npuKjaaAbiBaeTcd K ofmgell TOuKe CONpPOTHBjEHHH Ry
R3, Korophie COLHHAIOT 6a3y ¢ OTPHUATENBHBIM HOJIOCOM HCTOYHHKA IHTaHHA.
[paBuibnuill BHGOD 3HAYeHHH TpeX CONPOTHBJIEHHH NO3BOJACT CAeJaTh CMe-
IieHHe NPONOPLUUOHAMLHBIM aMINTY/[e cHrHajoB. Takum o6pasoM, 6asa cra-
HOBHTCA 3/eChb TeM 6oJee OTpUnATEJbHOM, ueM cusibHee curaassl. Ho B or-
Juyne oT 3HAKOMOH Tef6e APY B JaMNOBbIX npuUeMHHKAX, yBeJHYeHHe OTpHUIA-
TeMbHOrO CMelleHHs B LENH 6asepl TPAH3UCTODA CTPYKTYPH p-N-p He 3amupaer
€ro, a ellle GoJlee OTKPEIBAET, YBe/NHYUBAs TOKH Gashl U KOJIEKTOpPA.

Ja adpascmeyem pedxcumn B!

~

H. — TBos cxeMma c mjaBamouieff TOYKOH cMellleHHSI MHe O4eHh HPABHTCH.
Korza a 6yay coBupaTh CBOH NpHEMHHK Ha TPaH3UCTOPAX, TO HEMpeMeHHO
\]% JJnoctaBmio Ha BHIXOJE NPeKPAacHBi JBYXTAaKTHHH KACKag C 3THM yCTPOHCTBoM,
f71aI00IHM CKOJIBb3SIiee HANPSXKEeHHe CMeIeHHsI.
JI. — B aByxTakTHOH cxeMme, Moft goporoii Hesnafikuu, MOmHO cgenaTh
Jyuiie: TH MOXKellb NPHJAOKHUTB TaM INOCTOSHHOE CMelijeHue, ROCTATOYHO Ma-
joe, yToGLl B COCTOSIHHH NOKOS TOK OHLJI NOYTH paBeH HYJIO.

! HMaMmeusas cMemnesHe, Mbl CABHFaeM Harpy3OouHyi0 NPAMYIO NapajieabHo eff caMoit.
Ona coxpasHsfieT CBOH HaKIOH, COOTBETCTBYOUIHA NAHHOMY CONPOTHBJIEHHI Harpyaku. Co-
NPOTHBAIEHHE KOJJIEKTODHOfl NENH NOCTORHMOMY TOKY Malo (3TO CONPOTHRJEHHE NpOBOIa
nepsH4YHOR OOMOTKHM BBHIXOAHOTO TpaHcdopMaTopa), Tak 4TO CpejHee Hampsxkense U, Ha
KOJJIeKTOpe He 3aBHCHT OT CMemesus, TaxkuMm obpasoM, pabouas Touka MoKeT HEpeMeo.
CTHTbCS H3 TOUKK P B Touky P/, CKOJAb3sA 1m0 BEPTHKAIbHON JHHHH.
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H. — He xouems Ju TH 3TUM CaMHM CKasaThb 06 ycuieHHM B pexume B?

B JaMIOBHIX cxXeMax 3TO COOTBeTcTByer paGore Ha HHXKHeM H3TuGe aHOJHO-
CCTOUHOHM XapaKTepUCTHKH.

JI. — [1a, xak pas o pexuMme B g u xotean nmorosopHrs ¢ T060#. Tht HOJ-
weH BHOparh A TodkH P MecTo, COOTBETCTBYIONIEE OUCHL HeGOJBLIOMY, X
10 He HYJIEBOMY 3HRUEHHIO KOJJIEKTOPHOTO TOKa, TAaK KAk €cJqH Tbl YHACUIp
CIHIWIKOM flasieko, cjaGble CHTHAMbI OKaXyTCsAd Ha HeMHHeHHOfi YacTH XapakKTe- &
pictukH (puc. 100).

H. — $1 BUXKy, 4T0 3/1€Ch mOMyNEepHOAH, KOTODHeE MOBHUIAIOT HANPAKEHHe
6asbl, BLI3LIBAIOT 3HAUMTEJAbHOE YBE/JMUeHHe KOJJIEKTOPHOrO TOKAa, TOTNAa Kak
noAynepuoakl ¢ O6paTHBIM HanpaB/ieHAeM JHUIL He3HAUHTEJbHO H3MEHSIOT ero
BeaMundy. B pesyabTaTe MH HMEEM UYIOBHIIHEIE HCKAMXKEHHS.

JI.— Onn He NOSBOJIHAHM 6Bl NPHMEHSTh OAUH TPAH3UCTOD B pexuMe B,
Ho ecaw TW nocTasuulb B2 TPAH3UCTOPA MO JBYXTAKTHOH CXeMe, TO DaBHO-
MEPHO pacnpenefHilb MeXJIy HUMH paboTy: O[HH BO3bMeT Ha cels noJOXH-
TeJIbHBIE TIOJIYNEPHOH], a ApYyrofl oTpHuateibHbie. Biarogaps cHMMeTpHYHOCTH
cxeMbl UCKaXKEHHS, BHOCHMBbIE Ka¥KJbIM TDaHZHCTOPOM, HEHTPAJH3YIOTCA HCKa-
KeHHSAMH APYroro TpaH3HCTOPa.
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Puc. 100. B pexume B pabouas Touxa neperocuTca OAmxe K HIXHemy

KOHLY Harpy3o04HOH MPAMOMH, YTO MO3BOJAAET NpHIaraTe CHUrHalbl € aMmau-

Ty1oH, BiBoe Goaplueli, yeM B pexkume A. P0opPMa KOANEKTOPHOIO TOKA, Kak
3TO HOKA33HO, CHABHO HCKAMEHa.

H. — OxusM CoBOM, Takol ycH/NTENb B pexkuMe B HamoMuHaeT «rpywys,
KOTOpYIO [Ba GOKCepa OJHOBPEMEHHO HCHOAB3YIOT [Jis TPEHHDOBKU: CTOH 01O
ofe CTODOHBI, OHH HAHOCAT NO Hell ymaapH, KOTOpHE MNOOUEpeRHO OTKJOHAIT
ee TO BIPaBO, TO BJIEBO.

JI. — Bce 370 BepHO, M B/BOEM OHH CHJbHee pacKayaloT e€e, ueM 3TO Mor
6Bl caenatb OfHH Goxcep.

H. — [leiicTBuTenbHo, paGouas TOUKa HAXOAUTCH OaHXKe K ONHOMY KOHILY
Harpy3ouHoil npsMo#, ¥ A/ BXOLHOrO CHMIHAJa MH DAacrnoJaraeM mOpoCTPaH-
CTBOM BfBOe GOJLINMM, 4eM B pexHMe A, rge paGouas Touka Haxojurcs Ha
cepe/lHHe Harpy3ouHol npsaMOH.

JI. —Kak THl BHauumb, pexuM B jgonyckaer aMnauTyiw BjBoe GOJblIHe,
yeM' pexum A. Pacxojp TOKa, OueHb HeGOJBILIONK B OTCYTCTBHE CHrHana, BO3-
pacTaetT NpoNOpLUNHOHAABHO aMmuTylZe cArnanos. M a1 eme me ckazan Tee,
uyTo peximM B 1ospoJaser CBOGOXHO NMPEBBICUTb OIpaHUUEHUS, HAJOXKEHHBIE I'H-
nep6oJiofl TONYCTUMON MOL{HOCTH.

H. — Xoueurls a1 TH 3THM CKasaTh, 4YTO HarpysouyHas IpsAMas MoxKeT
npo#TH 3a npejesaMu 3ToH KpuBoi? ’

' JI. — CoBepuileHHO 1PABHJAbHO, H Ge3 ONaCHOCTH /A TP2H3HCTOPA, TaK
KaK pacceMBaeMasi HM MOILHOCTb JMWIb B OTAe]bHEE MOMEHTH G6ygeT NpeBH-

2
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math 3Ty rpaHuly. 3aTo BO BpeMs NONOXUTENBHHX NOAYNEpHOAOB CHIHama
TPaH3HCTOP TONPOCTY 3aNHPAeTCss M NPAKTHUECKH HE paCCeMBAeT HHKAKON

Moumocm Oxnaxo 3fech CJaefyeT YyHTBIBATH APYI'YI0 XaPaKTEPHCTHKY, YKa-
3aHHy10 B CNpaBOYHHKAX IO TPAH3HCTODAM: HE NPEBHUWIATH AONYCTHMOE MHKO-
BO€ 3HaueHHe KOJVIEKTOPHOrO TOKa (/x maxe).

H. — 4 o6emaio rte6e uukorga He NPeBLILATL 3TOH BEJIHYHHEHL Honqu;
TaKOe 3aBepeHHe, Thl, He ONAcasiCh, MOXKellb MOCBATATL MEHA BO BCE TaiHb
IBYXTAKTHOH CXeMbl Ha TPaH3UCTOPAX,

Hapemeo cummempuu

JI. — INpexxge Bcero 3anomuu, Hesnafikin, 4To CXeMbl, KOTOpHE MH cefi-
yac pa36epeM, NDUMEHAIOTCA Kak B pexHMe B, Tak u B pexkuMe A. Pasnuune
COCTOMT JIMIIb B BeJHUMHE CMelgeHus. Yame Bcero npuMenserca cxema ¢ 03,
naiomas HauboJbliee ycusenue. O[HAKO KOTAa XOTAT MAKCHMAALHO CHHU3HTH
HCKaxeHusd, TO oTAAIOT npeanourenne cxeMe ¢ OB. Y, nakonel, eciu BXOjHOe
COMPOTHBJICHHE [OKHO GLITh BEICOKHM, a BHIXOJHOE MaJibIM...

Puc. 101. JlgyxraxTHad cxeMa ¢ TpaucdopMarto Puc. 102, Kak # sHa npeimayunieM pHCyHke
POM B KadecTBe (asousBepTopd. TPaH3MCTOPH $a30HHBEPTOPOM CAYHKHT TParchOpPMaTop.
BrAKYCHB MO cxeMe ¢ 03, TpanameTops 316Ch BKAKNYeHH HO CXeMe

¢ OB.
H. — ..npumensior cxemy ¢ OK. §l comuesanca B stoM. Uto e Kacaercs

nosopora $ask, TO A [0JAaralo, YTO €ro Jerko JOCTHTalOT HpH MOMOINM TaHc-
¢opMaropa C BHBOJOM OT cpejHell TOUKM BTOpuuHOK oO6MOTKH. TouHo
Tak YKe BHIBO/ OT Cepe/jMHH NepBHuHON OGMOTKH BHIXOAHOTrO TpaHcdopmartopa
JIO/KEH HO3BOJHTL OOBEIHHMTh BHIXOJHBEIE CHTHaJK OOGOHMX TPaH3UCTOPOB

JI. — TlpasuasHo, a% BoT Hsobpamkenne .IBYx cxeM: mnepag c¢ 03
(puc. 101), a Bropas ¢ OB (puc. 102). Tet gosKeH OUEHHTH HCKJIOYHUTE/b-
HYIO CHMMETDHUIO 3THX CXeM.

H. — Heo6xoquMo Ju DpUMeHATh, KaK 5TO Thl HApHCOBAJ, CHElXHalb-
Hbie 6araped AJA CMeLeHUs?

JI. — Her, cMelllenne ocyuecTBasercss K/aCCHUeCKMMH MeTOJAMH: C no-
MOIILIO HOCJE/J0BaTeNbHO BKJIOYEHHOTO CONDOTHBJIEHHN HJK JeJUTe]as Hanps-
KeHHd, MOAKIIOUEHHOTO K obmiell 6aTapee. S He u306pasua 3THX Uenell (KOTo-
pHe TH Temepb yiKe XOPOIIO  3Haellb), YTOGHW He HapyllaTb SCHOCTH PH-
CyHKA.

Tocava v 00un Fazoureepmop

H. — B ycuanTensix Ha JaMnax ynaeTcs NOJYUUTh HaNpsKeHHUs HPOTHBO
no/IoXKHBIX a3z AN ABYXTAaKTHHX CxeM H 6e3 JOPOrocTosiero # rpoMO3axoro
tpaHcopMmaropa. §I Aymaio, 4To 31O BO3MOIKHO H B CXeMax Ha TPaH3UCTOpax.

JI. — EctectBenno. Thl 3Haeuib, ut0 B cxeMe ¢ OD BHXOAHOe HanpaKeHHe
HaxoguTCs B nporTHBodase ¢ BxoxHbIM. CegoBaTeNbHO, MOKHO IOCT3BHTb
[lBa TOCJe[0BaTedbHHX Kackaga ¢ 03, ¥ HX BHXOAHHE HaNpAXKeHHA OyryT
B nporusodase (puc. 103).

H.—Hy u crpannas xe TtBosi cxeMal. CBA3b MeXAY ABYMsSI TPaH3UCTO-
pami HMeeT 3/1eCb COBEPUIEHHO HENPUBHIUHHIN BUL.

Lﬁ JI. — Conporusnenusi R, u R;, coepuuenusle noc/iegoBaTe]bHO ¢ KOHACH-
catopoM, cBasm (), NpencTaBAsiOT COGOf MdeJHTeNs HanpAMKeEHHA, KOTOPHI
NO/KeH NepelaBatb Ha BTOPOHl TPaH3UCTOP TOJBKO 4YacTh HANpAXKeHHH, CO-

. 31laBaeMOro NEpBBIM TPAH3HCTOPOM Ha cofnpoTuBieruu R,. Kpome Toro, Tt
BH/MUIb, YTO B LENH IMHTTEDPA BTOPOre TPAaH3HCTOPA HMEETCS CONPOTHBJEHHE
o6patHoll cBA3n Rs.

H.— Hecyactauit tpamsucrop! Tel aAByMst Crnoco6aMH CHHXKaelllb ero
ycugenue,
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Puc. 103. Iosopor ¢asum ¢ NOMOWbIO TPaH3HUCTOpa, BrAloded-  Pue, 104, Pasounseprop mo
HOrg no cxeme ¢ O3; ycuneHue JONONHHTEIbHOTO KAaCKala  CxemMe C pa3sleJeHHOHd Ha-
YMEHBIIEHO 1O € IMHHUB 33 CUCT LEAUTEAN HANPIKEHHH, COCTOS- rpy3sxo#.
LIero H3 CONpPOTHBAeHHA R, H R;, W 3a CYET CONMpOTHBAeHHS 06-

paTHON CBA3H Ry.

JI.— 310 XaK pas To, YTO HYXKHO: JJs Toro 41o6bl 062 BLIXORHBIX
HANpAXKEHHA OHJIH OJMHAKOBBIMH, YCHUJIEHHe BTODPOTO TPaH3UCTOpPA XOJIKHO
PaBHATLCA €AUHHUIE, T. €. OH He HO/MKEH UM YCHJAHBATL, HH OCJIa6JATH.

H. — 3naunr, cro poap cTporo orpaHuyuUBaerTcA NOBOpoTOM (asHl.

JI. — JleficTBUTEIBHO, 3TO BCe, 4TO OT mero TpeGyercs.. MMeercs u apy-
roft cnoco6 NOJNYYHTb jABa NPOTHBOMA3HLIX HANPSIAKEHUS C NOMOIUBIO TOJBKO
O/IHOTO TpPaH3HCTOpPA, BKJAIOYAs NOCJeAHHH 0 cMewaunHoii cxeMe ¢ 03 u QK
C JBYMS HArpy3ouHHIMH CONpOTHBJeHHAMH (puc. 104). Curuan sa Bmxome [
HAXO[UTCA 3/eCh B npoTHBOda3e, a CUrHaJA Ha Bhixojle 2 coBmnagaer no (ase
C CHCHAJIOM HA BXOJe.

H. —Ho 3To Toumoe Bocnpoussegenue Jamnosoro asounBepropa, B KO-
TOPOM CONPOTHBJECHHS Harpy3KW BK/AIOYAIOTCSi B aHOAHYIO M KaTONHYIO Leru.

JI. — Tol y3Haa 3Ty cxeMy B ee «TPaM3HCTOPHOM» BHIE.

H. — Bce nokasannele TOGOH cXeMBl /i MeHs CTaphle 3HAKOMEIE, Befb
A XOpPOIIO MOMHIO MX JIaMIOBHE BapHaHTHL.

Hyoecnaa dsyxmarmmnaa crema

JI. — OpHako Ha jammax Hesb3sl OCYINECTBHTL ABYXTAKTHYIO CxeMy 6e3
¢dasounsepTopa.

H. — Mue ne BepuTcs, 4TO TaKoe 4yn0 MOXKHO CACAATh C TPAH3HCTOPAMH.

JI. —Tem He Menee 370 (haKT, a YyA0 M B 3TOM cJjydae 3aK/JAOUAercs
B JONOMHUTENLHOM CHMMETDUM TPAHSHUCTOPOB CIPYKTYp p-n-p u n-p-n. Ilpo-
aHa/fu3UpyH BHMMaTeJbHO cxeMy, Tjfe fi H3006pasus JABa TPAH3UCTOPA, BKJIO-
yeHHble MO cxeMe ¢ O3 (puc. 105).

H. —TloctynuM, kak o6unupo.. JlomycTuM, 9TO TepBHIl [OJYNEpHOA
BXOJIHOTO cHrHana fejiaer ofe 6asbl Gojee OTpUUATENbHHMH. B 370M cayuae
TPEH3UCTOD CTPYKTYpHl p-ri-p YCUJMT CHTHAJA, a TPaH3HCTOP CTPYKTypH
n-p-n ocTaHerca 3anepreiM. [Ipm caenyoueM nosiynepHoge, KOTOPhI cjedaer
Gaspl Gosee NOJNOKHUTENBHBIMH, TPAH3UCTOP p-A-p OCTAHETCH 6e3yuacTHBIM,
2 TPaHsHCTOP N-p-N NMPONYCTHT KOJJeKTOpHHIE ToK. Uymecuo! JloBno! Ymuol

JI. — YMepy cBOfi 3HTy3uasM, HOporod Apyr. Jdta cxema TpebyeT npume-
HeHHs ABYX Garapeil (uau no Kpadivefl mepe GaTapeHM CO CpeAHHM BHIBOIOM),
MTO HECKO/NBKO YCHOXKHAET moJoxeHHe Bemtell. C 3THM XKe Mu CTajKHBaeMmcs
¥ B aHAJOTHYHOM J[ABYXTaKTHOM KacKaje NpH BKJAIOYEHHH TPAH3HCTOPOB IIO
cxeme ¢ OB (puc. 106).

H. — [leficTBHTeaBHO, 3Ta cxeMa JoMxKHAa paGoTaTh Tak Ke XOPOUIO,
KaK M HOpejuleCTBylomiasd. 3/4ech TPAH3UCTOD CTPYKTYPH p-n-p pearHpyer Ha
NOJIOXK HTE/IbHBIE TNOJYNEPUOAB CHCHAMA, NPHJIOXKEHHOTO K ero 3MUTTEpy, a
TPAaH3UCTOP CTPYKTYpbI n-p-n BKJIOuYaeTcsi B paboTy Npu OTPHUUATEJIBHHX IIO-
aynepuofax. Ho 4 omacaiock, 4To 5TH ABe 6araped He odeHb y/A06HO TpHMe-
HATb [Ji NUT2HUA [PYIHX TPaH3UCTOPOB, KOTOPHIe MOTYT HMeEThCS B CXeMe.

A remepr 7 xouy npocuTh Te6a 06 oAHOM ofoMKenun. S xorea 6wl co-
6path yCHJIMTENb HA TPaH3HCTOPax M/ CBOEro HOPTAaTHBHOTO pAajHOrpaMMo-
douna. Mor 6bl TH HauepTHTb MHe NIPAKTHUECKYIO CXEMY €ro OKOHEYHOTo Kac-
Kajza? $1 xouy MMeTb [OCTATOUHO MOLIHBIH JABYXTAKTHBII YCHU/IHTENb, UTOOLI
MOIJIH TAHLEBATb BCE HAWM APY3bA.

JI. —Bo1 cxeMa, kortopyw 1H npocuwib, Hesnaiikun (puc. 107). [o-
CTaTOYHO Jid OHAa fACHAa Aasd Te6a?

H.— Boxe Moit, Ha nepBeIfi B3MVIsii OHA COBEpPUIEHHO KjiaccHueckas. JIByx-
TakTHBA BXoiHOH Tpancdopmarop... lNapannesbHas o6parHas CBA3hE IJd Kax-

95




ayvued by Roman Efamov htep //wwy farlep net/~roman

Bxod | ™
o

e
=

Ppe. 105. IlByxraktuas cxema Ges ¢asoHH-
BepTopa, paboTaonias Ha TPaH3HCTOPAX C A0~
NOAHHTEALHON CHMMETPHEMN, BKIIOUEHHHX IO

Puc. 106. Eme ozua xByxTakTHad cxeva bes
ha30HHBEPTOPA, HO C BKJIIOUEHHEM TPaH3K-
cTopos no cxeme ¢ OB,

6@?‘?

cxeme ¢ 03,

4 l/ \&
\T/ 5

@

Puc. 107. TIpakTHueckas CXeMa ABYXTaKTHOro Kackaia ¢ OTPHua-

TeabHOH 00paTHOH CBA3BI H TeMneparypHoi crabuansauuels. Conpo-

THUBJAEHHE R W KoHieHcaTop C; 00pasyioT pa3BAs3ky penel NHUTaHHA
npexmecTBYOIHAX KACKaA0B.

IOrO TPAHSHCTOPA, OCYLIECTBJEHHAN BKJIIOUEHHEM MeXAY KOMIEKTOpoM M Gazoi
OCJ/Ie/lOBATEABHO coefHHEeHHBIX Uenouek R, C; u R, C,. Cwmemenue 3ajgaercs
LeautesneM Hanpsxenuss R3R, ConporuBienue Rs ciayxuT Ajds ocnabrierns
BJMSHUA TeMOeparypel, OHO GjokupoBaHo koHgencaTopoM Cs.. Bee 310 crano
[151 MeHs yXe coBepureHHo OOGHIZeHHBIM, Oanako KaKylo poJb Urpaer B Cxeue
pasBs3Ka, COCTOAIAs M3 CONPOTHBAEHHA R U KouueHcatopa Cy?

JI. — IlpunuMass BO BHHMauue 3HAYUTeJbHHE H3MeHEHHMS TOKa, OTOHpae-
MOTO OT HCTOUMHKA NHTaHHA MOIMHBIMH TPaH3UCTOpDAMH B pexuMme B, uele-
coo6pa3Ho pas3BAsaTh 3TOT HCTOYHMK, UTOGH NPELOTBPAaTUTh DEaKIHio Ha Inpe-
nbiaymue Kackansl. TakoBa poab Rg u Cy, K KoTophiM B Touke A mpucoean-
HSAIOTCH KOJUIEKTODHEIE ILleNH KacKafoB, NPefUIeCTBYIOIIUX BEIXOZHOMY. ¥i0-
BJIETBOpEH JIM THl MOHUM OTBETOM?

H. — Brnoane, u a cnewy npuHATecs 3a pa6ory, ITosTOMY NHO3BOAL MHE
packjaanaTbCcs ¢ ToGOH.
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ITo0pg6HbLl anaau3 ycuseHus KoAeGAHUL 38yKOBOL HACTOTLL, KOTOpLUE ABUACA
npedmerom Osyx npeduiecteyrowux Geced, 3HauutessHo obaeedur sadaxy JIw6o-
snadkuna. Teneps on o6ovsacHur Heswatxuny merodoer ycuasenus xKoreGanuil 8b1COKOT
wactorel. On noxameT, 4em COOTBETCTBYIOU{UE TPAHIUCTOPHBIE CXeMbl NOXONCH Ha
AaQMnosble U Hem OTAUMQIOTCA OT Hux. B 3axaiowenue OW paccmoTpur ycTpolcrso
ABTOMATUHECKOD P2y AUPOBKYU YCUACHUA, UCNOAL3YEMOE 8 YCUAUTEAAX NpOMeNy-
TOYHOU 4aCTOTbL KA TPAH3UCTOPAX.

Codepaanue: Ipanuunas uacrora. Mesxckackadnas 6436 € nomouwjsro
roaebarenrsHoix KGHTYpos. 3aryxarue, Keckader 8blCOKOU U npomexwyrouHod 4a-
croret. Emkocte koanrextop — 6a3a. Cxema HedrTpaauzayuu. A8TOMATUYECKAR pezy-
auposxa ycurenua, Hamenenue BHYTpeHmUX eMKOCTel U CONpOTUBAEHUL Tpan3u-

CTOpA. YCUACHHAA QBTOMATUMECKAA PE2YAUPOBKA YCUACHUA.

0006906000060 0000000¢

ssecseses OBJAACTH BHICORNX YACTOT

%

drepmea 06cmoameanvcime

Hesnaiikuu. — Tol, oyeBuaHO, BUaMUIb, JIr0603HalKuH, 4TO d OJIHOBpEMeH-
HO ropi ¥ OuapoBaH; ropA TeMm, 4YTO YCHeWHO co6pas NepByl CBOK CXeMy
Ha TPaH3HCTOpaxX, H OYaPOBaH TeM, YTO B MOeM ueMoAaHe ¢ PajgHorpammo-
doHOM HMeeTCs 3TOT MMHHATIODHBIA YCHAMTENh, KOTOPHH npH Gonee ueM
CKpOMHOM anileTHTe [aeT rPOMKOE M YHCTOe 3By4YaHHe.

JoGo3nafikuu. — Sl OueHb CYACT/IHB BHAETh, KAK YCMEUIHO NDHMEHHJ TH
Ha NpaKTHKe 3HaHHA, KOTOpHe s cyMmesa TeGe BHywHTb. BOoT TH H yI0BJETBO-
peH HaIUMME 3aHATHSIMH,

H.—Tlo npasxae rosops, He COBCeM, Tak KaK s XOTeJ OBl HCIOJNBL30BaTh
CBOH yCHJIHTENb He TOJBKO CO 3BYKOCHHMATe/deM, HO TaKXe M B KadeCTBe
HU3K0YaCTOTHOH wyacTu paguonpuemuuxa. OfHako 5 He 3HAKD, KaK CHeaaTh

Y

L4444 4 227

KaCKaj(bl, Npe/ILieCTBYIONHE YCHIUTE IO HU3KOH JaCTOTHL.

JI. — Hy BoT, nO3HakoMHB Te6s C YCHJHTENAMYM HH3KON YACTOTBI, §1 CTal BY
3KepTBOH 06CTOATENBCTB U Teneph JAOJKEH 'paccKasaTh Te6e O KaCKajfax BH-
COKOHl M NPOMEXYTOUHOH UaCTOTH, 4 TaKke, pasyMeercsi, 0 Npeo6pasOBaHHU ¥
YaCTOTHl H [eTEKTHPOBAHHUH, MOTOMY 4TO NPHEMHHK Ha TPaH3UCTODAX NPAKTH- |TIPEo5PA3OBATENS
YecKU MMeeT Ty K€ «aHaTOMHIO», 4TO 4 NPHEMHHK Ha jamnax. Tak HayHeM YACTOTb!
C YCHJAEHUA HO BHICOKOM uacroTe. T

yny

Tpansucm()pu HA 8BICORUX HYACMMOMmAX

H.— 4 3mamp, wro 3r0 cia6oe MecTo TPAH3UCTODOB, NMOTOMY UTO, Kak
TH MHE CKasas, UX YCU/JeHHe CHHKAercCsl NPH NOBHIHEHUH YaCTOTHL

JI. — TlpaBja, B cnpaBOYHHX [aHHHX IO TPAH3HCTODAM YKa3HBAIOT Be-
JHYHHY TPAHHUHOH uwacTOTH. ITO YacTOTa, NPH KOTOPOH YCHJAEHHE IO TOKY
nagaer po 700), cBoero 3HaueHWs Ha HU3KoH uwacToTe. Ho 370 nHe Mewaer 8
pAje CJyuaeB HCIOJB30BAaThb 3TH TPAH3UCTOPH Ha YaCToTax, 3HauyHTeabHO 60-
Jlee BHICOKUX, CMHpSSICh C H3BECTHBIM CHMXKeHHMeM ycHjenus. Baarogapa mpo-
rpeccy TexHOJOTHH NpejeabHas paGouas HacTOTa TPAH3UCTODOB HENPEPHIBHO
noBuitnaerca. M B Hauu JHH yCHJeHHe TOKOB € YaCTOTOH B HECKOJBKO COTEH
Merarepiu, COOTBETCTBYIOIIHX METPOBBIM BOJHAM, NPUMEHSEMbIM M1 TeJeBH-
IeHMs U PajHOBEIlaHWsl C YacTOTHON MojyasuMel, He npejcTasiaser GoJbiuie
npoGJieMbL.

H. — B uem xe torpa 3akiouaercs TPynHocTs? §1 mosarato, uto ocraer-
csl OPHHATHL 1/ TPAH3UCTOPOB Te XKe CcaMele CXeMHl, KOTOpHe HCHOJb3YIOTCS
IS JIaMIL

JI.— 3Toro wueab3a O6uio 6bl cpneaaTh, He NpHHAMas BO BHHUMaHue OT-
HOCHTE/IbHO HeGOJbHIIMX 3HAUEHHH BHIXOZHOrO M OCOGEHHO BXOJHOTO COMpO-
THBJIEHHH TPaH3UCTOPOB.

P960000009¢40006006090
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H. — A uro, passe oHH c031aI0T 3mechk GOJbliMe TPYZHOCTH, UYeM HA HH3-
KHX uactoTax? § npexnoJaram, 4To JOCTATOMHO NMPHMEHHTh B WENAX CBA3N
noHHXK apuue TpancGOopMaTopH ¢ COOTBETCTBYIOMHM Ko3thduiuentoM, uTo6H
OCYIIeCTBUThL COIJIACOBAHHE COMPOTHBJEHWH, KaKk MH 3T0 Aenanu B obnactd

HHU3KHUX 4acCToT.

Jdeotinan yeav

JI. — Tul 3a6etBaeuib, He3Halikun, 4TO OpH YCHJEHHMH NO BHICOKOH 4acToTe
HaJl0 He TOJBKO YCWIHTh cjabble CHTHaJB!, NOJAYUeHHbie aHTeHHOH, HO H npo-
13BecTH OTGOp CHrHaJOB, TaK CKa3aTb, OTCOPTHPOBATh XOpolIee 3eDPHO OT ce-
MsH copHaxoB. MHaue roBops, mepen KackagaMH kaK BBICOKOH UacTOTH, Tak
U NPUMEeKYTOYHOH CTOAT ABE 3a/auyu: ycHujeHue u HU3GHpaTesNbHOCTh. TpaH3iu-

CTODHI HPUHUMAIOT Ha ce6s 3a/a4y YCUJEeHHS...

Yeurenne S

—
—— #

Puc. 109. Cxema MeXKachalHOf CBA3M

Puc. 108. KoneGareibubie KOHTYpH HA
€ OXHHOUHHIM KO/Ae6aTEABHBIM KOHTYPOM.

BXOJAE M BHXOZe Kackaxa BHICOKOH dya-
CTOTH Ha TPaH3HCTOpE,

H.— ..a nacTpoeHHBle KOHTYpHI, KOTOpHe OGpa3ylOT CBfA3bIBAaWOLiHe 3Be-
Hbs, 06ecneunBaioT U3GKpPaTeNbHOCTD.

JI. — MMenno 310 1 u xoren TeGe ckasatb. Ho BO3bMH Kackaj, rpe Ha

i BXOJE M Ha BEIXOAe HMEeTCsl MO0 HACTPOGHHOMY KOMTYpY (puc. 108). Kouryp

i Ha BXOJe BKJIOYeH MeXAy 62308 H 3MUTTEPOM, T. €. NapalJe/bHO BXOXHOMY

| \ conpoTusJenHo, uMemwonteMy 200—2 000 om. DTO cONpOTHUBJAEHHe MIYHTHPYET

KOHTYD M 3HAyuTeJbHO YBeJHUUBaeT ero 3aTyxaHHe, H3-3a Uero pe3oHaHcHad

I
/"\\\ XxapaKTepucTuKa craHoBHTcs Gomee rtyrnofi. Menee ratacrpoduueckn obcrout
Je0 C BHIXOAHBIM KOHTYDOM, BKJIOYEHHHM NAapalJe]bHO CONPOTHBJEHHIO

KOJJIEKTOp — 3MUTTED, UMEIONIEMY HECKOJBKO JE€CATKOB KHJOOM. Ho u B 3tOoM

C/Ayvae 3aTyXaHHe BO3DACTaeT.
H.—Kak xe Torza cor;iacoBaTh CONPOTUBJEHHS U H30€XKAaTb NP 3TOM
4pe3sMepHOro HIYHTHPOBAHHUA KOHTYPOB? 3TO HCTOpPHA O KO3e H KanycTe..
JI. — [IpunupuTE HX yJaeTcas NyTeM COOTBETCTBYWOLLEro BEIGOpA OTHO-
LIeHHA UHAYKTUBHOCTH K EMKOCTH H.HENOJHOUH CBA3bID KOHTYpPA C TPaH3HUCTO-

L

+ - -

F - -

Puc. 110. Cxema aprtoTpascdopmaropsoft  Pue. 111. Iaa ymeHpmesHs 3a1yXaHHS, BHOCH-

CBA3M CO CAEAYMUIHM KacKaloM. 31eChb CO-  MOrO B KoaebaTelbHBIH KOHTYD BHIXOZHHM CONpO-

NPOTHBAEHHUS COTIACOBaNMH  JAyuule, uyeM  THBJEHAHeM NpeZWAYIWEro TPAUsucTopa, nmocten-

B Operblayiieff ¢xeMe, Hu}R COCXMHUSIOT JMilb € 4aCThIO BHTKOB KaTyUWKH
KoJeGaTeapHoro KORTypa.
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pamu, [Js Uero Ha BXOJE H BbIXO[e BKJ/IOYAIOT He BCIO OOGMOTKY, 2 TOJBKO
4acTb €e BMTKOB. DTO [O/MKHO CHHU3UTH BHOCuMOe 3aryxauue. M, pasymeercs, -
. CTapaiTCs COracoBaTh CONpOTHRJAEHHS nyteM nop6opa Heo6XOJHMOrO COOT-
HOLIEHMA yHuCesd BUTKOB B 0OMOTKax TpaHcdopmaropa.

H. — 3Hrauur, cBsA3b Beerja AOMKHA YCTAHABJAMBATHECA C MOMOIIbIO TPaHC-

dopmaropa.

N

L

I

- + -

~} -Iﬂl

(
+ i)

Puc. 112. CxeMa TpaucdopMaToOpHOil cBA3H Pyc. 113. Cxema MmemKacKazHoH CBS3H € AByMs
CleiylOUlero Kackala ¢ Koae0aTeJpHbIM  HMMIYKTHBHO CBA3aHHBMH Kone0aTEeAbHHIMHM KOH-
KOHTYPOM. TypaMH, o6pa3yiOlMMH NOJIOCOBGH GRABTP.

JI. — He o6ssarteabno. 3avacTyio NPHMEHAIOT NPOCTYIO CXeMy ¢ mapal-
JenpHBIM KoseGaTebHLIM KOHTYPOM B LENM KOJJeKTopa. DTO cBoeo6pasHas
Pa3HOBHJIHOCTh DEOCTaTHO-eMKocTHOH cBAsH (puc. 109). Ho ayuwe npuber-
HYTL K [OMOIIH aBTOTpaHcHOpMaropa € HaCTPOEHHOH O6GMOTKOH, KoTopas
OpH TOMOMH OTBOJOB COEJHUHAECTCA C BEIXOJOM NpeAuleCTBYIONEro TPaH3H-
cTopa ¥ co BxoAoMm cheaywitero (puc. 110 u 111). MakcuManbuylo xe wus-
6HpaTenLHOCTh M HaHJyUlllee BOCTPOH3Be/lcHHE 3BYKA MOXKHO NOJNYUHTb, OpH-
MeHuB TpaHCchOPMaTOp € HACTPOEHHOH nepBHUHOH 06MOTKOH (puc. 112) nanm,

Puc. 114, Ta xe cxeMa, wro ¥ Ha puc, 113, HO

€ 2BTOTPancOPMATOPHHIM BKIOYEHHeM 000HX

TPaH3UCTOPOR. DT OfecneyuBaeT JAYHIIYH H3-

6upaTeNbHOCTb, TAK KAK BHOCMMOE TPAH3HUCTO~

paMu B KoxaefaTepHbie KOHTYpPHl 3aTyXanue
YMeHbIIaETCH,

elle Jydile, ¢ o6eMMH HacTpoeHHHMH o6MoTKaMu (puc. 113, 114). Tlocaennee
JacTo HUCNOJAb3yeTCcsd B KackKauax npome}xy’roqﬂoﬁ YacTOTH, rge TakKHe TpaHC-
¢dbopmaTops NPU NpABHJIBHOM BHIGOpE CBSI3H MeX/Ay oGMOTKaMHU NpPeJCTaB/fIoT

NpEeKpacHble HOJOCOBEE (HALTPEL

H.— 310 3HauuT, YTO OHH NPONYCKAIOT BCIO IOJIOCY MOYJMDPYIOLIHX
4acToT, HO OUeHb CUJBHO 0cjAalb/sdI0T BCe YACTOTH BHE 3TOH MOJIOCH.

JI. — [a, Hesunafikna. Tw ne 3a6uii, 4TO 3TO HaWAyuuidii cnoco6 peuinThb
NPOTHBOpeYHe MeXIY BHCOKOH H36MPaTeNbHOCTBIO H BepHHM BOCHpOH3Befe-
HHEM My3BIKH,
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Hesudumnas onacHocmd

H. — ¢ y6expaioch, 4TO €CJH 3aBOJK!, BEHNYCKAamOnHe KaTyllKy HHIYKTHB-
HOCTH, MPaBHJbHO BBINOJHAIOT CBOK DaGoTy, TO s He CTOJKHYCh HH C KaKUMH
TPYAHOCTSMM [pPH peasH3aluy CBOMX KacKalOB BBICOKOH H NPOMeXYTOUHOI
4aCTOTH.

JI. — OropueH, HO BHIHYX/€H OKATHTb TBOH Ge3MATEXKHHA ONTHMH3M
yuraToM XOJIOAHON BOABL. B TpaHsucrope uMeercs CKpHITAA ONACHOCTh, KO-
Topas NOJIKUAAeT Te6s M MOKET NPHYHHMTL HEMAJO HEeNPHATHOCTEH.

H. — Hy Tak 4t0 e, s npeAnouHTai0 CPaxaTthcsi C OTKPHITHIM 3a6panoM.
Yro xe npejcrabiser co6oil 37a TBOA HOBasA JOBYWIKa?

JI. — 3rto BHYTpeHHsss eMKOCTb MeX/1y KoajlekropoM H Gaszofh. Ecnmu Ha
BXOJle M Ha BHXO/e TH HMeelb KOHTYDH, HACTDOEHHBIE Ha OJHY YaCTOTY, TO
370f eMrocTH (KOTOpas MoMer ObITb NMOPANAKA HECKOMbKHX [eCATKOB [HKO-
tdapan) AOCTATOYHO, uro6nl 06pa3oBaTh MeXKAY KOHTYDaMH CBA3b, npeBpa-
IIAIMYI0 MHPHBIH TPAH3UCTOP B TIeHEPATOp BHICOKOUACTOTHHIX KosieGaHHM.

Cu
-L = i
% < | }
+ = + - - —a
Puc. 115, Kosxencatop C, cayxur zans mefi-  Puc. 116. Bapsant cxemu Heiitpanusauuy,
TpaiMsanmMu ReHCTBHA BHYTPEHHEH eMKoCTH ko=  NPHMEHACMBIH B YCHIHTEJSX C MOJOCOBHIMW
Aextop — Hasa. GUABTPaMH,
4

H.— Bernomuus, uto ass npeloTBpamleHns mofoGHBEIX cBs3el, BO3HYKAlO-
IIMX H3-32 eMKOCTH MeXjJy aHOAOM H CeTKO# B /JaMNax-TPHoI1ax, Mexuay
3THMH 3/€KTPOJAAMHM YCTAHOBHNH SKPaHHMPYIOIIYI0 CETKY, Ha KOTOPYIO @oO-
naercsi NOCTOSHHHH nOTEHUMAJk, A [0/03peBal0, UTO TaK JKe MOCTYNAIT H
B TPaH3UCTOpAx.

JI.— B HexoTopoli Mepe TH HPAB! TaK YCTPOEHL TPAH3UCTOPHI 7-p-i-p,
0 KOTOPHIX MEI yxXKe rosopuiu. Cujoit GecnpumecHoro MmOAyAPOBOAHMKA () B
ONpeiC/IeHHOM CMBICJIe HrpaeT pOJib 3KpaHa, CHHXKAIOUIEro eMrocth 6as3a —
xomieKkTop. B ApefidoBuix Monmensx TPAaH3UCTOPOB TaKixKe HMMeeTcs 30Ha, yia-
asiouas KoJuiektop or 6asu. A npu paGote ¢ OGLIUHBIMH TPAaH3UCTOPAMH IS
IpeOTBpAIleHHs CaMOBO36GYKAEHUS HCIOAB3YIOT METO/, Npe/[JOXKeHHHH M4
BLICOKOYACTOTHEIX CXeM Ha JaMnax enge /[0 H306peTeHHss TeTPOJOB. ITOT
MeTOJ 3ak/iodaeTcsd B HeHTpa/JH3alM{ NapasHTHOH eMKOCTH OYTeM NpPHJIoMKe-
HHSL Ha ynpaBAfIOUIME 3JeKTPO/ HANDSIKEHHH TAKOH 3Ke aMIANTYAb, HO B
npotusodase. B 1aMmoBkIX CXeMAx AU ITOTO HCO/B30BACH MafeHBKHIL «Hefi-
TPOJAHHHBIE» KOHJEHCATOD, KOTOPhii YacTb YCHJIEHHOTO HaHpH)heHHﬂ nepejasan
Ha ceﬂ(y B NPOTHBO(ase.

H.— [To-MoeMy, 310 cBOero ponxa o6paTHas CBs3b, H B TPAH3UCTOPHEIX

cxemMax OHa JOJIXKHa NQ[aBaThCA Ha 6asy. Ho xak B 3THX yc/0BHAX BBINOJ-
HUTB Tp86OBaHHe o nporuBodasze? HyxHO aM BKmoOuaTh crneuHadbHHE ¢azo-

UHBEPTOPHHIA Kackan?

JI. — K uemy Takue ycioxueHns? Bcerga MoxHO Hafitu TOUKY, Tle Harp
npsxedue Gyger B npoTHBO(A3e IO OTHOWEHHIO K HaNPSAKEHUIO Ha KOJJIeK- -
tope. B caydae ¢ rpamcopmaropoM c HEHACTPOEHHON BTODHYHOH OGMOTKOH
O[HH U3 BHIBOROB 3TOH OOMOTKH M #BJferca TakoH toukoir (puc. 115).

H. — CnenoBaresibno, €ro npoCTO-HANPOCTO CoexHHAIOT ¢ 6asoil uepes
koujgeHcatop Cu, €MKOCTH KOTOPOro mnofo6paHa TakK, YTOGB HAUPIKEHHS
HMeAH Ty Xe aMILIHTYAy, 4TO H HaNpsXKeHHd, HIPOXOASLIUE UEPe3 eMKOCTb
KOAneKTOp -— 6asa. A nmoueMy Hesb3fl NPHMEHAThL 3TOT XKe crocob ¢ TpaHchop-
MaTOpOM, y KOTOPOro BTOpHUHads OOMOTKA TOXKe HacTpoeHa? PasBe y Hero Ha
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onMoM u3 BHBOJOB BTODHYHOH O6MOTKM He mosBJseTcs HanpsxeuHe c da-

30#1, MPOTHBONOJOKHON HanNpAXKEHUIO HA nepBHYHON 06MOTKeE? &
JI. — ¥BH, Her! [locie HacTpOHKHM BTODHUYHOH OGMOTKH HamnpsameHHe Ha ee

KOHUAX CAIBHUHYTO IO (paze TOJABKO Ha ueTBepThb NEpHORa ITO HECKOJBKO yC-

JOXKHAET €10, H [AJs NOJYyueHHs HeHTDAJU3YIOWIero HaNpAKeHHS NPHXOUTCH -E %
npuMeHATh HeGOoJbUIyI0 BCOOMOraTenbHylo o06MoTky. Oamako BMecTo Hee ‘6. iy
MOXKHO CHelaTh y NePBHUHOH OGMOTKH BHIBOL A/ COCJAMHEHHA C OTpHIA- H

pacnofioXKeHHHd Mo APYTyI0 CTOPOHY OT YaCTH, COEJMHEHHOH C KOJJIEKTODOM,
6yjeT uMeTb HanpsMKeHHe B NpoTHBO(ja3e ¢ HanpsAXeHHeM Ha KOJJIEKTOpe.
W uaMm ocraercsd TOJBKO CHATb 3TO HANpsKeHHe U NPWIOKMUTL €ro 4yepes KOH-
nencatop Cw K Gase.

H.— A Bcerna au HyXHO npuberarb K HefiTpanusaumu B Kackajzax BHCO-
KOl H NIpOMEXYTOUYHOH 4acTOTH? ’

JI. — Her. Yacro saTyxaeus, BHI3BAHHOrO MaJbIM CONDOTHBJEHHEM TpaH-
31CTOPOB, JAOCTATOYHO, YTOGH YCTPAHHTb BCSKYIO BO3MOIKHOCTH CaMOBO36Y-
XKJIeHusa. A OpH TPaH3HCTOpax CTPYKTYPH p-n-i-p H ApeiidOBbIX TPAH3HUCTOpAX
HelTpafusaluus, Kak NpaBuio, He HyxHa BooGuie, Brnpouem, samerb, Hesnaii-
KMH, 410 s He H3006paxaJ Ha cxemaXx, utolnl cheiartb HX 6oJjee HarAANHBIMU,
HUK4KHX YCTPOHCTB TeMmeparypHO#l crabuiusauuu (o6paTHas CBA3b € 0O-
MOINBIO CONPOTHBJIEHHA B LENH 3MUTTEpPa), KOTOPble TOWXKe INPHMEHSIOTCH
B KaCKaJaX BHICOKOHN M NMPOMEXYTOUHOH YACTOTHI.

TeJLHBIM TOMIOCOM HCTOUNMKA MHTaHus. TOTZa KoHeu nepBuunoil 06MOTkH, A #F—] 3
L]
¥

Asemonamuueckana pezyauposra YcuaeHus

\

H.— MoxHO Ju B TPAH3HCTOPHBIX CXeMaX CAeNaTh aBTOMAaTHYECKYIO pe-
ryaupoBKy ycuaeHus (APY), saBucsmylo oT BeJMYHMHBI NPHHHMAaeMBIX CHILHa-
JoB? 1 X0uy CKasarb — TaKYyl0 PETYJHPOBKY, KOTODAasi Obl CJAyXkH.1a HEe TOJBKO
I8 CrJaxMBaHHs 3aMUpaHus CHTHaJla, HO M /Ui YCTpaHeHHa JHOGBIX KoJe-
Gaguii nDPHHMMAeMOro CcHrHasa, Kak, HampuMep, NpH Ipoe3je aBTOMOGHJA
C NpPHEMHHKOM NOJX MeTa/UIMYECKHM MOCTOM.

Puc. 117, YeuantedbHHA Kackax

BbICOKOA HAM NPOMENKYTOUHOH

4acTOTHl, WIpasageMmbi cucre- R,
7

MOH aBTOMaTHYECKON Ig)ery:m-
poeku ycumenusa (APY).

{5

Hanpsawenue
¢ [Jﬁz P

+ i

.
-

JI.— APY B TpaH3UCTOpHRIX CXeMax CTPOMTCS IO TeM Ke NPUHIHOAM,
4TO M B JaMOOBBIX cxeMax. Tbl 3Haews, YTO yCHJIEHHE TPaH3UCTOPA 3aBHCHT
OT ero KPYTH3HH, KOTOpAas B CBOIO ouepe[b H3MeHSETCA OT TOKa 3MHUTTepa.
CienoBaresbHO, H3MeHss CMellieHHe Gaskl, MOXKHO H3MeHATb ycuienue. Ecau
HCIIOJb3yeTcs], KaK 310 OOGHIUHO GHIBaeT, TPAH3HCTODP CTPYKTYpH p-n-p, TO TOK
3MUTTEpa, a CJAefloBaTebHO, M YCH/IeHHEe MOMXHO YMeHbUHTh, CAelaB 6asy
MeHee OTPHLUATEABHOH. .

H.— A, s jporagasicsa, s 3TOH Uedn HCHOJNA3YIOT HanpAXKeHHE, CHH-
Maemoe [OCJe [NETeKTHPOBAHHA U Yycpe/HEHHOe C HOMOIILIO HapaJseNbHO
COe/[HHeHHHIX CONPOTHB/EHHS H eMKOCTH.

JI. — IlpaBuipHO, OXHAKO U 3/€Ch He cAelyeT TePATb H3 BUAY, YTO Ympa-
BJIeHHE TPaH3UCTOPOM Tpefyer He HampsxeHus, a MouHocTH. [loatoMy uacro
HOPUXONUTCA CHHMATh PEryJanpylolee HanpaXKeHAe nocjle YCHAEHHS MNOCTOAH-
HOH cocTaBjfiollell, NOJYYEHHOro OT jerekropa curHasa, [losasee Tul yBH-
Uik, 4YTO B 3TOM HET HHUEro CAOXKHOro.

H.— A noka s Buxy (puc. 117), uro Kackaabl BHCOKOH M NPOMEXYTOU-
HOH YacTOTH YIPABJIAKTCA AO0BOJBHO mnpoctoit cucremoit APY. Hanpaxenue,
KOTOpOoe J0KHO OuiTh TeM GoJjiee MOJIOXKHTENbHO, UYeM CHJAbLHEE CHIHaJ, no-
crynaer Ha 6asy uepes conportusieHHe R,. Jpyroe conporHBjeHue Ry, coemu-
HEHHOE C OTDHUATEJIbHbIM HOMIOCOM HCTOUHHKA NHTaHHA, BMecte ¢ R; obpa-




ayvued by Roman Efamov htep //wwy farlep net/~roman

ayer HeiuTesb HanpaxeHud. Takum obpasoM, cpeauuil moTenuuana 6asel Gyrer
H3MeHuAThCA: OH Gyfer TeM OTpHuATeNbHelH, ueM caabee CHrHaj, 4YTO MOBJe-
yer 32 coGofi yBesuuenue ycusenus. IIpR CHARHEIX CHTHAJaX, HaoGOpoOT, mMO-
TenuMasa Gasel OGyIeT MeHee OTPULATENLHHM, YTO NPHUBELET K CHUXKEHHIO yCH-
neuns. Mtak, Bce Gyxer npexpacsol

Henpedeudennaa mpyonocmm

JI.— 4 ewme pa3 BHIHYXIeH OMDAYUThL TBOKO DaAOGCTb: TBOA ONTHMH3M
He Tak yX o6ocuoBaf. He 3abbiBaif, uTo B TpaH3uCTIODe BCe B3aHMOCBA32HO
H YTO KaxkJ0e H3MeHEHHe OJHO W3 BeJUYHH pe3KOo H3MeHdeT BCe Apyrue.
B namnoM cJjyuae BXO/JHasfl W BHXOJHAas eMKOCTH H3MEHSIOTCH OJHOBPEMEHHO
M B TOM K€ HanpasJeHHd, YTO U BeJHYMHA TOKA IMHUTTEpA.

H.— 3Hayur, peryJupymoliee HanpsXXeHHe CBOHUMH H3MEHEHHSIMU BHI3H-
BaeT elllé H paccTpofiky KoJe6GaTesJbHHX KOHTYDOB, BKJIOUEHHHX HAa BHXOJE

H BXOje TpaHsHCTopar
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Pue, 118, Cxema ycuiennok APY ¢ anonom JI, BHOCAuHM RepeMmeHHOE
34TyXaHHe B nepBHA xoN1ebaTeAbHBI KOHTYD.

JI. — Hy, na, He3nafikus, Ho 3TuM, OJHAKO, He OrpaHHUMBAIOTCH HeNpHsT-
HOCTH, TaK KaK BXOAHO€ H BHXOZHOE CONDOTHBJEHHS TaKKe HU3MEHAWTCH B
3aBHCHMOCTH OT TOKa 3MHTTepa, HO B NPOTHBONOMOXKHOM HamNpaBJieHHH.

H.— A 510 BaxHO? Be/ib yBeauuenue 3THX CONDOTHBJEHHH JHUIL MeHbLIIE
GygeT WIYHTHPOBaTh ROHTYpH Ha BxOjJe W BHxoxe. M mpHeMHuk craser Gosee
H36UpaTeabbIM. ..

JI.— .1 mosTOoMy OH XxyXe 6yaerT BOCHDOM3BOAMTL 3BYK, TaK Kak no-
J0Ca MPONYCKaHHA CTaHer 6oJiee Y3KOH M MH JIHIIHMCS BHICOKHX 3BYKOB IpH
npUeMe CHJBHEIX CHTHAJOB.

H.— 3a Bpems, xoropoe s Tebs 3Hawo, JlwbosHaflkuH, $ NOHAN TBOM
MeTOA, KOTOpHH COCTOMT B TOM, yTOGH HagRamiuBaTh CaMbie GOJblIME TPYA-
HOCTH, 2 33T€M YCTPaHATL UX KakK OBl N0 MaHOBEHHIO BOJUIEGHOH Najouku.
Tak Gynp moGesed ¥ ynapb cBoel BoJiuieGHON MaJsoukoil.

JI. —Ilo mpaBge rosops, TeGe cjaelyeT YAOBJAETBOPHTLCS KOMIIPOMHCCOM,
TaK KaK HeJerko yCTpaHMTb BCe HeHOCTaTKH, KoTophle s Tebe ykasal [l
3TOl UeJM MOMHO YCHJHTh [EHCTBHE DEryJssiTopa, BO3/elCTBYS O/HOBPEMeHHO
Ha 3aTyxaHHe HaCTPOEHHOTO KOHTypa, ¢ TeM 4TOGH NOBHICHTB 3TO 3aTyxaiue,
KOrjga CHrua/jh CTaHOBATCS 6oJjlee CHiAbHHIMEH., BOT oueHb JI0BKO NpHAyMaHHasn
cxeMma, mosBojdmouias 370 caeqarh (puc. 118). Tw Halizews 3gech TOT XKe
cnoco6 ynpaBJeHHA YCHJEHHEM IIpH IOMONIH [OCTOSMHOH coCTaBJjsiONIed Ha-
OpAXKeHUa JeTeKTHPOBAHHHX CHIHAJOB, KOTOpoe IpHKJajinBaercd K OGase
rpansuctopa. Ho, kpoMe Toro, Tel HeoXUTaHHO Wi ce6s O6HADYKUIIL B CXe-
Me HeoGwtumelfi AHOA /I, BKAIOYEHHHIH MeXAy BHIBOJOM OJHONO M3 BXOJHHIX
KOHTYpOB H CONpPOTHBJIeHHeM pa3BA3kd Ks B mend Kouekropa, [onpoGyit
NPOAHAH3HPOBATL €ro Polib,
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H. — Xopouro. HonycruM, uTo NpHHHMAEeMHle CHUTHAJB CTAHOBATCA CHJb-
Hee Hanpsaxenue, nocrynamomiee uyepes comnpoTuBsenue R; Ha 6asy BTOpOro
TpaHsucropa, Oymer Jgesars 0a3y MeHee OTDHLUATEJBHOH, M TOK 3MUTITEpa
3TOr0 TPAH3HUCTOpA YMEHBHIHUTCA. TOK KO/JEKTOpa TakXKe yMeHsHIMTCA. 3HA-
YMT, YMeHBUIUTCS NajfieHHe HanpsXKeHHs, CO3/aBaeMOe 3THM TOKOM Ha coOupo-
TuBjeHun Rs. 3To OPUBOAMT K TOMy, uTO Touka A craHer GoJee OTpHUa-
TeJbHOA W nponyckaeMbil AHOAOM [ TOK YBeNHUHTCH, NMOTOMY 4YTO IPHKIAABI-
BaeMoe K JMOAY B INpAMOM HalpaB/ieHHH HanpsxeHue BospacTeT. Bor u
BCE...

JI. — Her, sto ue Bce. IloTomMy 4To Uenmb, B KOTOpPYIO BXOZHT AHOA (4
HpOBeN ee JKHUPHOH JMHHel), Kak TH BH/JMHIb, UIYHTHPYeT Haul NepBHIA Ha-
cTpoeHHbH KOHTYD. ToT dhakT, 4TO TOK B 3TOf lienu yBelHUHBAeTCH, O3Hayaer,
4TO ee CONpOTHBJeHHe yMeHbwaercsa. CJefoBaTebHO, 3T WeNb BHOCHT B Iep-
BHII KOneGaTeJbHHH KOHTYp 3aTyxaHHWe, YBeNHUUBAWOIleeCs NPH NpHeMe CHJIb-
HBIX CHCHAJIOB.

H. — 4§ mnousn, B uem jerno! [ CHABHBIX CHrHAJOB, KOrAla BHYTPEHHHE
CONPOTHBJIEHHS TPAaH3HCTOPOB MOBLIUIAIOTCHA, TH HCKYCCTBEHHO BBEN 3/€Ch
CONMpOTHBJEHHE, BeJMUHHA KOTOPOro yMenbmaerca. I, Takum o6pasoM, Ml
ONHHUM H3MeHeHHEM KomIeHcHpyeM jgpyroe. KpoMe Toro, Bo3pocluue NOTepH
B KOHTYpe CHHXXAIOT yCHJeHHe, uTo ycuauBaeT geficteue APY.

JI. — Hesnaiikun, MHe Kaxercs, 4TO cKopo TH Gyjelllb YUHTb MeHS Teo-
PHH U NPaKTHKE TPAH3UCTOPOB.,
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Teneps Hesnaiixun 3naeT, kax TPAH3UCTOPsL MO2YT YCUAUBATG CUSHAALL BbLCO- §
KOLZ, NpOMeNcyTOUHOL U rusKod wactoTel. Ho OH ewe naxoOuTca 6 HeBedenull, Kax
ocyuyecreaseTcs nepexod or odwod wacrorTet k Opyzod. Ilosromy Jlwbosraiixu«
oTkpoer emy 30ece Tadnel npeobpas’osania 4acTOTs. U OeTekTuposatusf. Ilonyrao
OH PACCMOTPUT HeKOTOpole CXeMbl 2€HepaTopos HA TPAH3uUCTOPax.

Codepmanue: Huodnoe Oerexruposanue. Ilpaxruueckue cxemo. Herexru-
posatue ¢ nomowpio Tpansucropa. Pezenepatusnoi derexrop. Cxewsl zeneparopos.
IpeoGpazosanue 4acTorter ¢ OTOeAbHbLM 2eTepOOUHOM U NpU  nOMOUuU 00HO20 @
TPAH3UCTOPA. §

§
£ 4

0000095000000 90004

OT BLICOKOIl K MPOMERYTOUHOIA,
sosssces A BATEM K HU3KOI YACTOTE soesse

IHocaedHue Geavie naAmmMa

o He3naiikud. — B smoxy, Korna ua kapre Jlymel mns wac Gogplie HeT
§ cekpeTOB U GeqbXx NATEH, 1 HOMHMO CBOEi BOJH AYMAK O TeX Kaprax, Ko-
ropble CBOMMH GeJbIMH NATHAMH «HEH3BEnaHHHX 3eMesb» GBI OTpafofl Ha-
IIHX REA0B H NPejfocrasasid NoAHYI cBoGoly BooGpamxenuio JKioas Bepua
4 1 ero KOHKYPEHTOB,

Jo6o3nalikun. — 5] npekpacHo BHXY K ueMy TH KJonums, B uenouke
KackaloB, cOCTaBJsIoOmiel pajHONDHEMHHK, A4 Tebsd O0CTajoCh ABa GeJwix
ngaTHa: npeoGpasoBaHie 4YacTOTHl H [eTeKTHpOBaHHe. MH BOCHOJHHM 3TOT
npo6ed [0BOJBHO JIEeTKO, TeM 06ojlee 4TO 3jech HM OjHA 3anafHd He MNOMKH-
flaeT HAC W THl NPAKTHYECKH 3HAeHlb, KaK OCYLIECTBJAETCH AETEKTHPOBAHIE
C MOMOIUBIO AHONA.

H. —TlIpasna, HekorZa Mel ¢ ToGOH yiKe pasbupaly, Kak [HMOJ BHIODPAM-
JseT BbICOKOYACTOTHHIA CHMHAJ, IIOCJe Yero O/JHOCTOPOHHHE IOJymepHOmH,
ycpeaHeHHble €MKOCTBIO, CO3/aI0T Ha CONPOTHB/EHMH HATPYSKH HHU3KOYACTOT-
HOe HaNpsKeHHe.

Jdemermuposanue-6vin PAMLEHUE

JI.— Tak Bor cxeMa (puc. 119), B KoTopo#l miasa Te6s Her HUHUEro HEH3-
BECTHOTO.

Toueunstit guon /[ BempAMJseT TOK, NOCTYNAIOMUHA C NOC/AEHHEro TpasC-
tdopmaropa npOMexYTOUHOH HACTOTH, M CO3/[2€T Ha BHBOMAX CONPOTHBJIE-
HufA R HanpsXende, BbICOKOMACTOTHAS INyJbCauHs KOTOPOrO CIJ2KHBAETCH
Koujpescaropom C,, mpHueM BLIAB/ASETCH COCTABJAKOINASA HM3KOH HacToThl [le-
peMelasl NOABMIKHON KOHTAKT NOTEHUHOMETpa R, MOXHO CHUMAaTh RJs [afb-
Hefiulero ycujieHHs GOJABILYI0 HAM MEHBHIYIO YacTh 3TOrO HAnpsXKeHus, pery-

Lz44

(

Puc. 119. Cxema 1#OZmOro IeTekTopa ¢ TpaHcopMATOPHOH
CBA3bIO C MOCAEAHHM KOJIeGaTelbHbiM KOHTYPOM NPOMEXYTOUHOH -
4aCTOTH.
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JUpYS TakuM 06pa3oM TIpOMKOCTb. VIEKTPOAHTHUecKHH KonAeucatrop Cs me-
pejaeT HHU3KOMACTOTHBIH CHrHaJ Ha 6a3y TpaH3HCTOpa INEPBOro Kackajma ycu-
JIEHHST HHU3KOH YacTOTH, OJHOBPEMEHHO H30JAHpYA [enb 6a3bl OT CXeMBl Jje-
TEKTOpa N0 NOCTOSHHOMY TOKY.

H. — JI;1a uero noctaeJeHo 3[ech cOupoTusiexue Ro?

JI. — [lag npepoTBpalieHHsl 4Ype3MepHOTrO CHMIKEHHS CONDOTHBJIEHHA Ha-
TPY3KH J4OJa HM3-33 UIYHTHDYIOIIETO BJMAHMA BXOJAHOTO CONPOTHBIEHHS TpaH-

FAY,
§
Puc, 120. 3apucHMOCTs TOKa N
AMOIA OT TMPHIONKEHHOTO K HeMY s __§
Hanpsakenua. Caeayer o0paTuth 5
BHUMaHHE Ha XYRUIY0 UYRCTBH- 8
TE.IbHOCTh TOUEUHOI'O XHOIa K Ma- §
AbIM  HalpAXKeHHAM (3aMEeTHHH N
TOK MOSIBASETCS TOALKO NPH Ha- A
npsiKeHun mopaixa 0,25 ). v = 70 Tde

., 08 A
flopoz demenmuposarusn

sucropa. [Ipd 3TOM yMeHbIaeTcsi 3aTyxXaHHe, BHOCHMOE CXeMOH HRETeKTOpa B
nocAeIHUN KOJe6GaTeJdbHBI KOHTYD INPOMEXYTOUHOH 4YacTOTH, H NOBHIUIAETCS
apdekTABHOCTL paGOTH JeTeKTOopa NpA MafblX CHrHaJjax. DTOMy Takxe Cno-
cobcTByer HeGobHIOe CMellleHHe NIHOofa B NIPSAMOM HANpaBJieHUH, co3jaBsaeMoe
1pu [OMOIMH CONPOTHBJEHHS Ry KOTOpOE MNPHCOEIMHACTCH K OTPHILATEJLHOMY
noaocy 6atraped 4 BBIBOAUT paGouyid TOUKY JHOZa Ha YUaCTOK XapaKTepH-
CcTHKM ¢ mauboJbilell KpuBH3HOH. COOTBETCTBYIOUlee 3TOH TOYKe «MODOroBOe»
HanupsKeHve TOUEUHHX [MOJNOB cocTaBasier npuMepuo 0,25 8 (puc. 120).

H.— 4 BHXy, uTo THl OT 3TOr0 Xe JeTeKTOpa MOJyuaeUlb HApAKEHHE
ana APY.
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JI.—[la, HO % He yBepeH YTO HAnpsKeHHs, NOJYYaeMOro Ha Harpyske '

AEeTeKTOpa, Bcer[a JAOCTaTOYHO ans ycneurdoli paGotet APY. Oguako, npexne
ueM rosopurb 06 ycusennoit APY, a4 xouy npeasoXuTb Tebe pasofparhes
CaMOMy B NeficTBUM OnHOH 6oJee «H3BICKAHHOH» CXeMH XHOZHOrO JeTeKTopa.
Bor nocMorpu (puc. 121).

Puc. 121, Cxema xerextopa, cosxaomero Hampaxenne APY Ha orTxenbuom
COMPOTHBARHHMH (Rg). Tlyabcaund BHOPAMAEHHOTO 1MOXOM TOKZ CrAaMu-
BaKTCA KOHieHcatopom Cj.

H.— 4 sroro ue 6Gormock. Or npeaviaymiell cxeMe OHA OT/JMyaercs [e-
nouko#t Cs R; Cs — HacroAmuM HeGonmbLinM (QHIBTPOM, NPONYCKAOIUM HH3KHE
YACTOTHl, Npe/AHa3HAYeHHBIM A YCTPAaHEHHS BCAKHX CJEA0B MNpOMeX yTOuHoil
YacTOTH B HaNpsAXeHWH, NOCTYHalouleM Ha YCHJHTEb HHU3KOH yacToTel, Kpome
TOro, Th CO3faciib peryiupylomee HanpsixeHnue jpus-cucreMel APY na oco6oM
conpoTHBJIeHUH Rjs, 3a6/i0KHpOBaHHOM KoHjencatopom Cs. UTo6bl 3TOT KOHIEH-
caTop He UIYHTHPOBAJ LemH HH3KOYaCTOTHOTO CHTHA/Id, THI COEMMHHJI TOUKy A
C JAHOZOM depe3 conporhBieHHe Rs. Kpome Toro, mpu mOMOIGM CONPOTHBJEHHS
R4, IPHCOEAMHEHHOTO K OTPHUIATENBHOMY TOJIOCY HCTOYHHKA NMHUTAHMS, TH TO-
Jaewr Ha 6asbl pery/iMpyeMblX TPaH3MCTODOB HauajbHoe cMemtenue, OEHHUM
C/IOBOM, 3[€Ch leNM HM3KOH 4YacTOTHI Jyuiie OTHejeHL or Ueneii APY. Ho
A XoTes OBl 3HaTh, KaK THl OCYILECTB/AeWb ycuienHyo APY.

JI. — Ouenr npocTo, nyTeM [eTeKTHPOBAHUA C NOMOUIBIO TPAH3HUCTOPA
(puc. 122), TouHee roBops, ¢ NOMOLIBIO 3MHUTTEPHOTO pP-1i IEPEXONA, KOTOPBIM
TakKe MNpejcraBiaseT coGoit AxoA. Ero moporoeoe nHanpsaxeHHe 3HAUMTENBHO
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MeHBIIE, UYeM Y TOYEUHHX [AMOAOB, TaK YTO HeGOJILUIOTO OTPHIATENBHOTO CMes
mieHna nopagka 0,1 8, cosjgaBaeMoro jedureneM HanpaxkeHus R Rs, xocra-
TOYHO, YTOGLI C/eNaTh BO3MOXKHLIM JeTEKTHpPOBaHHe CHrHANOB ¢ Majoi amnau-
TyJfoll. 3anOMHH HOJyuYlle, YTO 3TO CMeUIEHHe He A0JXKHo mpesmmiate 0,1 6;
6e3 3TOro YCJOBMA TPAH3HCTOP BMECTO [eTeKTHDOBAHHMA HayHeT YCHJIMBATh
Kosie6aHus NpPOMEXYTOYHOM YacTOTH, YTO HaM COBepHIEHHO He HyxHO.. Ot-
KpLIBAfACh e TOJBKO NpH OTPHUATENbHBIX NOJYNEPHOAAX BXOZHOrO HampaMe-
HMf, TpaHsucrop OyjieT cO3jaBaTb B LEHH KOJIECKTODA JHIIb TOKH, COOTBET-
CTBYIONHE 3THM NOJyIepHOAAM,
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APY

Puc. 122. CxeMa jAeTeKropa ¢ TPaH3HCTOPOM, OZHOBPEMEHHO YCHAHBAIOULHM
uanpskenne APY.

H.— Ho 370 B ToYHOCTH MOBTOpSieT jgeTeKTHPOBaHHE ua u3rufe aHoHOM
XapaKTepHCTHKH 3JeKTPOHHOH saMnel! M a mpekpacHo BMiXKYy, 4TO npoH3oliaer
fanbiie. Hamu OXHOCTOPOHHMe HMMHY/AbCHL KOJIJIEKTOPHOTO TOKa CO3XagyT Ha
Harpy3ouHOM CONpPOTHB/JEHHH TPAaH3UCTOPA YCHJECHHOE HanpsXeHHe HHU3KOH
qacroThl, KOTOpoe nocte OTdhHAbTpOBBIBaHusA uenoukoli C;R:C, BbiCOKOYACTOT-
HOH cocTaB/swuell MojaeTcd Ha YCHIAHTeNb HU3KOH uacToTel. Memay BHIXO-
noM GunbTpa H BXOHOM YCHJHTEAs HHU3KOH YacTOTH THl TOCTABHJ NOTEHLUHO-
MeTp R nas pyusofl peryjaupoBKH POMKOCTH,

JI. — IlpaBu/bHO; KpOMe TOTO, THI MOMXellb OTMETHTL HAa/JAMYHe CONPOTHUB-
nenusi Rs, Kotopoe BMecTe ¢ conpoTuHBiAeHHeM Rs; ofpasyer mequTedb Bbi-
XO/HOr'0 Hanpamenusa Aerekropa. C 3TOro jenuTens Yepe3 CONpOTHBJAEHHE Ry
CHUMAETCsl peryJjHupyloliee HanpaxeHue Ha 6a3bl TPAH3HCTOPOB, YIPABAAEMEIX
uensio APY.

I pomueonoroucHocms o6pamuot c6asu

H.—Kak 1 BHXY, 3To pery/upyiomlee HanpsiKeHHe ReficTBHTENBHO YCH-
ausaerca. M ecau M roBopuUM O KeTeKTHpPOBAaHHH, TO s XOTesq OH CIPOCHTb
165, MOMHO JM OCYUIECTBHUTb € NOMOILbI0 TPAH3UCTOPZ pereHepaTHBHHIL fle-
TEKTOp, — TO CaMoe YCTPOHCTBO, KOTOpOe BCer[a MeHs BOCXHMILAJM0 CBOeH
Upe3BbiYaifiHO BEICOKOH UyBCTBHTEABHOCTDIO.

JI. — Koneuno na. [as 3Toro /[0CTaToOuHO NOAATH BO BXOAHYIO LeNb
4acTh YCHJAEHHOHN SHepruu U3 BHIXO{HOR wenu gerekTopa. Camo co6oit pasy-

MeeTCsl, HYXKHO, UTOGHL...

H. — ..nanpsxeuue ofparuofi CcBA3M HaxOAUJAOCE B (pase C BXOXHBIM

| HanpsxkenueM. B npoTHBHOM ciyuae Mbl CO3AajAMM OTPHUATEABHYIO OGpATHYIO

CBA3b H BMeCTO NOBHILIEHHS YCHJEHHS CHH3UM ero. .
JI. — Heo6xozuMo co6.1014Th 4 ellie OfHO YCJAOBHE: CBA3L MEXAY BXOJ-

 HOH W BHIXOMHOH LeNmsAMH He J0JKHA n[pPeBLIWIATE ONpPEAesIEeHHOH HOPMH,

HHAUE...

H.— .Ham pereHepaTuBHBI# HeTEKTOp MNpEBPATATCH B TeHEPaTOD BhI-
COKOl YacTOTH, H €ro HeyMeCTHOe H3JyueHHe CO3XacT HHTepdepeHUHOHHELE
CBUCTH! 8 DPACMOJOKEHHHX NOGIM30CTH NPHEMHHKAX,
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JI. — 370 npomCXOAMT TOrAa, KOrAa u3 BHXOIHOH LenH BO BXOAHYIO
nonaercs 3Hepruy OosbHle, YeM MNOIVIOMIAeTCA BXOZHOH wuenbid. Tw 3Haeus,
Heanaiixun, uTo reHepaTop BHICOKOH YacTOTW He BCerja $BJsfETCS NPUYMHON
pasHorjacuii ¢ coceisiMH. B HajajeRauleM HCIOJNHEHHH HMeEHHO TaKo# reHe-
paTop NO3BOJSET OCYILECTBJAATh HPEo6pasOBaHHE YACTOTH B CymepreTepojHH-
HOM mnpHEMHHKE,

H. — 51 B BocTOpre OT TOro, YTO TH 3aHAJCA HNOCJAEIHUM «GeJEM HSATHOM»
Ha Moejfi reorpaduveckolt kapre. Ilpexnosaraio, 4ro xapakrepHas [IJsi TpaH-
3UCTOPOB THOKOCTL [O3BOJIMT CHeNaTh GOJIbHIOE KOJNHYECTBO PAa3JHYHHIX CXEM
reTepoHHOB,

I
L

7l

Pue. 123, Cxema resepartopa Puc. 124. 'esepatop Moxuo co-
¢ KonebaTelbHBIM  KOHTYPOM 6pate M c OxHOM KaTyWIKOH,
B LUENH KOANEKTOpPa H C KaTyll« ecan caenath y mee orson. Ha
KOM 00paTHOM CBS3H B HenH (ash. pucyHxe usobpaxena cxema Ta-

KOrG TeHepaTopa, HAa3HBaeMas
«HHLYKTHBHOR TPeXTOUKOM»,

J.—HU Tt He oumbaewscd. efcTBUTENBHO, Ko/ae6aTeNbHHE KOHTYD
MOXKHO BKJIOUUTE Jau60 B 1enb KOJJIEKTOpa, Ju60 B 1eNb 3Murrep — 6asa,
333eMJIMTD MOXKHO HJM SMHTTep, Hau 6asy, nojgaBas HanpsiKeHue oO6paTHON
CBSI3U COOTBETCTBeHHQ Ha 6Gasy uau uHa sMmurrep. HakoHeu, MoxHO cpmenars
reTepofHH TOJBKO € OJHOM KaTyWKOH, KOTOpas ojpHOBpeMenHo Gyner BXOAMTb
B KOJieGaTe/bHHI KOHTYP M CAYXHUTBb JJIS cO3[1aHusi o6paTHOW CBA3H.

H.— Ecan 1o no3Boauulb, TO f NONLITAIOCh COCTABUTL OJHY IPOCTYIO
cxeMy rerepoanHa (puc. 123). 1 Bkaouy HacTpauBamOmHiCA KOHTYD B LeNb
KOJIIEKTOpa, Karyuika L; 3T0ro KOHTypa CBfidaHa C KaTywkoll L, curaaa c

Puc. 125. HanGoaee pacnpo-
CcTpaHeHHa§ CXeMa TeHepaTopa
¢ HacTpauBaeMBIM KoJiebaTenb-
HBIM KOHTYPOM B LENH 9MHTTEpa.
KoneGatebHHT KOHTYP HHIYK-
THBHO CBA3aH € KOMMEKTOPHOMN
HENbI TPAHIUCTOPA NPU IOMOILH
KaTymkn oSpaThoft cBasn L.

+ + -

KOTOpo# yepes KongeHcarop Cp mofaercss Ha 6asy TPaH3MCTOpa, a CMelleHHe
Gasbl o6ecneuuBaerca conpordsienueM R. Dygzer am Moa cxema remepupo-
BaTh?

JI. — Bue BCcAKOro coMHeHus, €CJHM Thi NPaBUJLHO COPHEHTHpYelWb Hampa-
B/IEHHE BUTKOB KaTYIle€K,

H.—Kax, He npuberas K NpaKTHYecKoii NpoBepKe, YCTAHOBHTh, BHEINOJ-
HEHO JIH 3TO yc/oBHe?

JI. — BenoMHE  cXeMy HHAYKTHBHOW TPEXTOUKH, TDAH3HUCTODHHIA BapHaHT
Kotopoli a4 pmas Te6s npurotoBua (puc. 124), Kak TW BHIMIWIB, HAa NYTH OT
KoJulexTopa K 6ase TOK NpOTeKaeT 0 BHTKAM KaTyUIKH BCerxa B OJZHOM Ha-
npasiaesud [lpuMenn sto mpasuiao k msobpaxenHol To6oii cxeme (puc. 123).
Ecan B xaryuke Ly TOK, A OT KOJJAEKTOpa K OTPHLATEJbHOMY MOJIOCY,
NpPOTEKaeT IO BHUTKAM B HANpaBJEHUM [BUKEHUS 4acOBON CTpeskH, TO CHeaai
rak, 4To6el B KaTywke L, Mo IyTH OT OTPUUATEJABHOrO NOJIOCA K 6ase TOK
MpoTeKaJ 1Mo BUTKaM B 3TOM :Ke HaNpaBleHUH,
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H.— A ecou 3a3emiieHa 6asa ¥ MH 10JaeM HanpsixKeHHe oGparTHOM CBA3H
Ha 3MHTTep, TO, HECOMHEHHO, CJejyeT H3MeHUTb HanpaBfeHHe BUTKOB Ka-
TyLIeK.
JI. — Pasymeerca. Ecau oGpatutbest K cxeMe Ha puc. 125 ¢ koneGaresb-
ueiM KOHTYpoM L;C; B uenu 3MHTTepa, TO Katylika CBA3H Ly, BK/IOYEHHAs B
Uenb KOJJEKTOpa, AO/N:KHA OPHEHTHPOBATBCA B OGPATHYIO CTOPOHY IO CpaBHe-
HHIO C KaTywko# L.

Tpuoodvr nod ecemt coycanv

H. — Mue Kaxercsi, uTo s MOr 6Bl HapucoBaTh JOGDHIA HeCATOK cxeM
pasauuHbix reHepatopos. Ho Befb TH roBOPUIIL MHE O HHX TOJbKO AJs TOTO,
yTo6H mepefiTH X Bonpocy npeoGpaszoBaHus uactore. OjHako s YyBCTBYIO

. ce6a B rtynuke. Kak cienatb rereponuH-npeoGpasoBaresb Ha TpaH3UCTODAX,
KOTOpEle NpPeACTaBJAIT COGON BCEro JHUIb HOMYNPOBO/HHKOBHe TpHOAH? Her
Jd BO3MOXKHOCTH CfeaTh NOJYNPOBOAHHKOBBIE TEeKCOJH, I'eNTOLK M OKTOXBI?

JI.— Mo cux mop Takux npubopos He cgenanu. Mowxer GBITb H MOXKHO

CresaTh NOJYNPOBOJUUKOBHE NPUGOPH C ABYMs YIPaBASIOIUMH 3JeKTPOIaMy,

I BO3/eficTBYsl Ha TOK OJZHOBPEMEHHO NOTeHUHa/jOM 6a3bl N 3JEKTPHUECKHM IIO-

JeM JIpYroro 3JeKTpoja, KOTOpOe OTKJOHAO Obl 3JEeKTPOHH C MPSMOrO IyTH...

Ho noxa MoxHO npeKkpacHO OGOHTHCL HAalMMH TpHOAaMH. Passe nepBeie cy-

m nepreTepofMHN He OHAH ClesaHsl B Ty HOPY, Korga OHsa W3BeCTHA JHILb
JlaMmfia ¢ TpeMs 3JEeKTpORaMHu?

i
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Puc. 126. Cxema npeobpasoBaTeast 4acTOTH, MOJyueHHAS HEMOCPEXCTBEHHO
43 CXeMH reHepaTopa, MOKa3aHHON Ha puc. 125.

H. — Cropeft pacckasniBafl, Kak c NOMOIILIO TOJBKO OZHOrO TPAHIHCTOPA
TH M CO37allb MECTHHe KOJeGaHHsd, W HaJOXKHWIb HUX HA HOCTYNAION{He U3 aH-
TeHHH! KOJeGaHHsA BHICOKOH YacTOTH, U OCYIIeCTBUWIL XETeKTHpOBaHUE, BHIE-
JAsi B pe3yabTaTe BCEro 53TOrO COCTABJAAIOMIYI0 NPOMEXKYTOUHOH 4acTOTH?

JI. — Ouenb npocro, Hesnaiikun! BossMu reHepatop, cxeMa KOTOPOro
uzobpaxKeHa Ha puc. 125, BKaIOYH B TOUKe B KOHTYD, HaCTPOEHHbIA Ha 4a-
CTOTY 4aHTEHHBI, BKJIOYH 3aTeM B Touxke [/ mnepBHuUHY0 O6GMOTKY TpaHcdop-
MaTopa NpPOMEXYTOUHOH UAaCTOTH, M ThI HOAYYHHIb CXeMy, NOKa3aHHyl Ha
puc. 126. Ecan kouryp C,L, rerepoauna HacTpOeH Ha YaCTOTY, OTJIHYAIO-
Uylocsd OT 4acTOThI NPHHUMaeMBIX CHIHAJOB Ha BEJUYHHY NPOMEXKYTOUHOM
HAaCTOTH, TO npeoGpa3oBaHue YaCTOTH OCYIIeCTBJsgeTcs 6e3 Kakux OH TO HH
GBUIO TPYAHOCTEH,

H. — [eiicTBHTesBHO, TH BBOAMIIL B [enb 6Gasw CUTHAJd, BO36yXKjgaewb
co6CcTBEeHHBIEe KOMeGaHus MeXIy SMHTTEPOM H KOJIEKTOPOM H, KOHEYHO, MOJb-
3yeuwlbCsl HeAHHEHHOCTHIO XapaKTEPHCTHKH TPAaH3UCTOPA, Ha KOTOPHI Nogaercs
COOTBETCTBYIOLlEe CcMeuleHHe, YTOOH [eTeKTHPOBaTh Ouenus. Takofi Merol
3KcmayaTauuud OeLHOro TPaH3UCTOPA, HArpyska ero TaKuM OGHJIHeM pasHo-
06pasublx (GYHKUM, MHe KameTcsd, BO3BpalllaeT Hac K XYM BpeMeHaM
paGcrsa.

JI. — Tpamsuctop oT 3TOro HMe 4uyBcTByer ce6s HaMporo xyxe. Ho ecin
TH XOUYellb YeTKO pasrpauuudTh (PYHKUHH TeTepOjHH2 U CMecuTens, 41O GHl-
BaeT BHOJHe Ieslecoo6pasHo Ha KODOTKHX BOJHAX, TO MOXellb HPHOErHyTb
K IOMOIIH OTAEJBHOIO TeTepo/HHA.

H. — 5 maxoXy 3T0 BecbMa cuMnaTHuHHM. M ¢ pagocTbio O0TMeuaw, uTo
I MeHd Ha Kapre 4YyjAecHO# CTPauWl TPaH3HCTOPOB HeT GoJblie Geabx
nsTed,
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Iroll nocaedwed Gecefoll 3akanuugaercs nyreulecréue Hauwx Opyset no
4yOecHOll CTPAHE TPAH3UCTOPOB; HE YMECTHO Al 8 CB8A3U C 3TUM NOCTABUT® BONPOC
0 noesdkax?..
Hocrednas scrpeda nossorur Jlw6osnatikuny u Hesnalkuny npumerurs npu-
obperennole 3Hanua Oan O6BACHeHUA NOAHOU Cxembt padUOnpUEeMHUKA HA TPAH-
sucropax.
OcHo8bl8aacs HA YCBOEHHOIX 8 MPOULAOM NOHATUAX, Hauy Opy3ea Gpocar s83easd

Ha npekpacusie nepcnextusst Gydyweeo, OTKpuiBarowjuecs neped TDAHIUCTOPAML
Codepxanue: IMorwana cxema npuemnuxa. Peppurosas anrenna. Pasuo-

obpasnbie npumenenus Tpansucropos. lpeobpaszosareab nocrosurozo rtoka. bydy-

wee TPAH3UCTOPOS,

sosevssesceece BATOHDLL M TOES/IA eeeceocvesccs

W“Q“O““QM

3 000“0000000000“0“

0

Paseaewenue daa 63pocavix, nokou
dan demeds
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HesHaiikug. — He yausasiica, Jlwo603nHafikuy, TOMY, UYTO S MIpal0 HIDY-
HIeYHBIM 3JIEKTPHYeCKUM noesgoM. OH mnpeaHasHayeH JJfd MOero MajieHbKOro
iJIeMsHHHKA, M Sl NPOBEPAI0 HCIPABHOCTh TeJeynpaBjeHHs M CTPEJIOK.
Jlio6o3Hafikun. — [la, HMeHHO 3TO TOBOPAT OTUH, JapAlde CBOUM CHI-
HOBBSAM 3JIEKTPHUECKHH MOe3J], MOTOMY UTO OHH He OCMeJMBAIOTCA NPH3HATD,
Kak 310 3a6aBiser ux caMmux.. Ho TH ucnopTHwb cBoero NMiemsHHHKa. Kakoe
pazHooGpasue BaroHos! IlaccaxMpckue BaroHH BCeX KJ/acCoOB, CHaJjbHble, Ba- o
FOH-PECTOPaH, BATOHH-XOJOLHILHAKH, LHCTEPHB, MIaThOPMb; K 4eMy GBI 3T0?..

Npeobpasosamens “14, j;;lf Y4s
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Puc 127. TunoBas cXema NMOPTATHBHOrO PAajHONPHEMHHMKA WA TPRH3MCTOPAX, COCTABAEHHAS U3
PACCMOTpEHHBIX pamee KackazoB. Ha cteme He yKasaHb HOMHHAAB CONPOTUBJEHHA M KOHACH-
CATOPOB, TAK KAK OHM 3aBHCAT OT THIOB IpPHMEHFEMbIX TPaHIHCTOPOB,
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H. — 3t1o nospoaser noJy4yarhb 6GeCKOHEeyHOe KOJIMYECTBO pPa3JuyHbiX ZKe-
JIE3HOJIOPOXKHBIX COCTAaBOB.
JI. — Touno Tak xe H3ydyeHHble HaMHU CXeMBl Da3/MMYHBIX KacKaJoB Ha

JIHONPHEMHHKOB. BH/IO O6H HEMEICAMMO noxesnatb paccmorperb ux Bce. Ho
ecqin TH Xxouelib, MBI B KauecTBe HpHMepa, pasbepem O[HY HOJHYIO CXeMY,

////Tpaﬂsncmpax NO3BOJAIOT COCTaBAATh GecuucieHHOe MHOIKECTBO pasnex pa-

Y “SCOCTOAILYI0 X3 BaroHOB.. f XOTeJd CKasaTb M3 CJEAYIOUMX KacKafgoB: npeol-

pasoBaTess 4acTOTH, Kak Ha puC. 126; aByX KackaJ OB YCHJUTEJA [POMExY-
TOYHOJi yacroTH, Kak Ha puc. 115 Ho ¢ oTBogamu B mnepBHuHOi OOMOTKe,
yTo6Bl YMEHbWHTb 3aTyXaHHe, BHOCHMOE B KOHTYD NpeAIeCTBYIOIIHM Tpa-
3MCTOPOM; JeTeKTopa, Kak Ha puc, 119; nByx kackajgoB HH3KOH uacTOTHI HA
CONPOTHBJICHHAX, KaKk Ha pHC. 90; OKOHEYHOro ABYXTAKTHOTO KaCKana, Kak Ha
puc. 101,

IMpoury Te6f BHHMATEJBHO paccMOTpeTh 3Ty cXeMy (pHc. 127), mo xoro-
po#i C HEKOTOPHMH OTJIHUHAMH B [eTajAX Co6paHo GOJbLIKHCTBO NOPTATHBHHIY
pajHONpPHEMHHKOB, HaPYLIaBUIMX TBOH NMOKOH Ha nuaske. Buguwb AU TH B Heil
4T0-1HOY b, YTO MOrJ0 6nl Te6s 3aHHTPUrOBATH?

Munuammopras avmenna

H.—MeHsi 3auHTpUroBasio TO, uero s He BHKY, a HMEHHO — AHTEHHUHL.

JI.— B paauonpHeMunuke ee HeT. BxopgHas karywka L, HaMoTaHa Ha
AARHABIE QeppPHTOBEIl CTep:KeHb, KOHUEHTPHPYIOWHHA 3Hepruio 3/JAeKTpOMarHuT-
HBIX BOJIH M BBEINOJHAIONHA (PYHKUHE 2HTEHHEL,

H. — OyeBuaHo, nuaMerp TaKOH KaTyWKH pOJAKeH OHTbL 3HAUHTENLHEIM,
yTo6Bl NOJAO0GHO paMOYHOH aHTeHHe COGMpaTh /[OCTATOYHYIO 3HEPTHIO.

JI. — Her, Tak Kak ¢eppur npejicTaBjaseT co6of MarHUTHYIO KepaMHKy
¢ BHICOKOH npoxHiaeMmoctsio. Ou, Kak Ohl cKazaTbh, Bjibixaer B ceGa Bce Ha-

{!xonamnecg no6JM30CTH MarHuTHHle noJs, OGjaarogaps ueMy He6oJblilas Ka-
B TylIKa, AMaMeTp KOTOpOH He MNpeBblllaeT CaHTHMeTpa, MOMKET HMETh TaKyio

e BOCIPUHMUMBOCTh, Kak Oosbliasi pamousas aHTeHHa. Pepput ob.iajgaer
Takxe 3Q¢dexkToM HanpaBJeHHOCTH, 4TO 3acTab/fer COOTBETCTBYIOUHM o6Gpa-
30M OpHEHTHPOBATbL NOPTATHBHHE YDHEMHHKH X MNOBHILIaer HX H3GHpaTe/b-
HOCTL, H60 CHMKAeT BAHAHHE NOMEX, MOCTYNAMIHX C IPYrHX HanpaBaeHui.
OGparn suHMauue, He3na$ikMH, Ha TO, 4TO BMECTO ORHO# Katywku L; (a tax-
®e u BMecTO Kartywlek rerepogusa L, H Ls) OObUHO ycTaHaB/IMBAOT He-
CKONBbKO KAaTyliek C HepekJoyatefeM, NpUYew Kawx/ias H3 KaTyweKk COOTBeT-
CTByeT Ompe/leJeHHOMY [HanasoHy Boafi. [ToaToMy Mnl HMeem xBe KaTyulku
B IPHEMHHUKAX, PAacCUMTAHHBIX Ha NpUEM MAJMIHHBIX M CPEAHHX BOMH. A ecin
Heo6X0/UMO NpPHHMMATh H KODOTKHE BOJHEL, TO [06aBJsIOT TPeTbI0 KaTylIKY,
COGNMHEHHYIO ¢ HeGOJIbIION WTLIPEBOH AZHTEHHOM, NOTOMY 4YTO IpHEM KOPOTKHX
BOJH Ha (pepHTOBYIO AHTEHHHY He [aeT XOpOUIMX pe3yibTaToB. ECTb JH nJs
Te6a eme Kakue-au060 HEICHAle MOMEHTHI?

Bce acHo

H.—Eii 6ory uer. §I BUXY, uTO cMelueHde Bcex §a3 [OCTUraercd ¢ mo-
MOWIBIO [eJIMTeJdel HanpsaKeHus,

JI. — Ina oGgeryends HaJdaxKHBaHWS CaAMO/IeAbHSHIX NpPHEMHHKOB OHBaer
NOJIE3HO Cc/efaTh 5TH AEJNHTEAH PETyJHUDYEMBIMH, YCTaHaB/iHBas JJIA 9ITOTO
BMECTO OJHOrO H3 CONPOTHBJEHHHA KAaXKAOro Aenaurteas peocrar. HpesBelualHO
BaXHO NMPaBHABHO BHGDPATh pPaGOYyIO TOUKY.

H.— $l npeanoJsararm, 4TO MOLIHEIE TPaH3HCTOPH, OOpasymoolile OKOHeY-
HBI ABYXTaKTHBIA KacKaj, HMEIOT Takoe cMellenue, 4ytoOw paboTaTh B pe-
KuMe B, Tak Kak 3To 3KOHOMHT pacxoj Gatapeil.

JI. — Koneuno. Mory M s s NPOBEPKM TBOMX 3HaHH{ CHPOCHTH, KAKYIO
po/ib HrpaloT CONpPOTHBJAEHHUS Ry, Ry Rs u R¢?

H. — He 3abioxuposanHoe KOHJ€HCATOPOM CONpPOTHBjAeHHue R; nOpeicra-
siseT CcoGOH 37eMeHT OTpHLATeqbHOH o6paTHOH cBA3H no TOKy. OHO yMeHb-
waer HCKaxkeHHs M NOBHIHIAeT BXOJHOE CONPOTHBJAeHMe Kackajga. A Kpome
TOro, ero JeficTBHe CKJajghlBaeTCs C [efiCTBHeM CONpOTHBjeHUs Ry, KoTopoe
CAYXKHUT AJs crabuausauuu pabouefl TOYKH TpPaHSUCTOPZ 0NPH H3MEHEHHAX
Temnepatypel. Urto ke Kacaerca R;, TO 3TO KJaCCHYUECKOe CONPOTHBIEHHE
CBA3M ABYX KAacKa/OB YCHNUTeAs HH3KOH uactoThl. HakoHel, CONDOTHBJ/ICHHE
R, co cBoUM KOH/IEHCATOPOM CAYXHT [/l Pa3BA3KH LENH KOJUIEKTOPa, 4TOGK!
NpefOTBPATHTL BOSHMKHOBeHMe NAPA3UTHEIX CBfA3el C JPYrAMM KaCKamaMH
yepes obI{Me Lenu NUTAHUA.



se only  dyvued by Roman Efimov http //wvw farlep nmet/~roman

11

J0a20% dHcusHuU MPaH3IuUCmopy

Jl. — bpaeo, Hesna#ixuu! MHe NpusTHO, 4TO f He MOTepHAJ 3pA BPeMeHH,
ofinsicHaa Te6e pa6GOTy TPaH3UCTOPOB M HX NDUMEHEHHE B YCHJMTEIAX H ODH-
eMHHKaX.

H.-— UeM, 01HaKO, He OrpaHHuUMBaeTCs HCIOMb30BaHHE 3THX «TPEXJANHX
CYILeCTB>.

JI. — Te Moxews ce6e OpPexcTaBUTb, MO [AOPOroft Apyr, ¢ KAaKHM 3IHTY-
3133MOM MBI, Da/(HOTeXHHUKH, BCTPETH/AM 3TH uyjecHble NOJYNPOBO/JHHKOBHE
TPHO/MB, ¥ KOTOPHIX Pa3MepH ¥ BeC HHUUYTOMHBI, anmeTur 6ojee ueM CKPOMHBIH
(ro cpaBuenrio c anneruToM samm, TpeGyolluX TOKA Hakafa) U KOTOpbie
OT/IMHAIOTCA H3YMHTEJbHOH AOArOBEUHOCTbIO. Uepes necAaThb Jer mocje CO34a-
HUS NEPBOTO TPaH3UCTODA OUeHb Cepbe3uble JIOAM Yy¥XKe YTBEpKAAJIH, YTO
1PaH3HCTOPE! MOTYT paGoTaTh mo KpaiiHell Mepe CTQ THCAY uacoB 3ababHee
BCero B 3TOH HCTOPHH TO, uUTO yKas3aHHbIE [ECATh JeT COJepXaT BCero JHLib
BOCEMB/ECAT CeMb TBICAY HIECTBCOT COpPOK BOCEeMb u4acos| IIpH 3TOM s yuen
M BHCOLOCHBIe rofist. ¥l TeM He MmeHee 3KCTpanoJsiLHs, K KOTOPOH TaK CMeJO
npubersy, oKalzanach npaBUABHON, a MOxeT GHTbL /[axe 3aHHKEHHOH.

H.— ¢l 3mao, YTO BHIYHC/MTE/bHLIE MAUIMHBE ABJAOTCA KPYMHHIMM NOTpE-
OuTensAMH TPAH3HCTOPOB. B HEKOTODHIX H3 HHX YCTAaHOBJEHO OKOJO JECATH
TBICSY UITYK.

JI. - THi moHuMaeliB, Kakoe NPEMMYILIECTBO B 3TOM cJjydae AalOT HX Ma-
Jbi€ Pa3sMephl M NMpaKTHYeCKH IOMHOEe OTCYTCTBHe Harpepa?

H. — 51 yuran, 410 3TH Xe Ma/dple pa3Mephl NO3BOJMJAM CKOHCTPYHPOBATh
C/yXOBHle anfiapaThl, T. €. YCH/AMTENN M TYTOYXHX, pasMelileHHEe B OIJIO-
Gesbkax OYKOB

JI. — TlpasuneHo. Te, OY€BH/HO, AOTa/bIBAeILCH, KAK BHICOKO LEHATCH
3TH KayecTBa TPAH3UCTOPOB ClielMaJHCTaMH MO KOCMHUECKHM pakeraM, Ije ia
CaMOM CTpOTOM Yy4eTe KaM/bil TIpaMM, KaXjblii KyGuueckWil CcaHTHMETp H
KaM AplH MHULIHBATT MCTQUHHKOB DHTAHHL.

H. — Kopoue roBops, Bo Bcex 06JaCTAX TPaH3UCTOpDH CHOCOGHBI BLIrOXHO
3aMeHHUTb BAKYYMHBIE JJaMIIHL,

JI. — Tl caMiKOM cHeHIHWb ¢ BHIBOjgAMHU. [ToKa ellle MMEIOTCA HEKOTOpHe
ofnacTh, TAe JaMiBl ocCTalTcAd He3aMeHMMBLIMH, HanpuMep B MOWIHBIX nepe-
patukax. Ho yxe nosBiiock u HeMajno Takux npo6ieM, pewuTb KOTOpHe
yAaJ0Ch TOJNLKO C NOMOLIBIO TpaH3HCTOPOB. He roBopur Jm sto Tebe, dTO
BAKYYMHEE JaMnbl H HOJYNDOBO/HHKOBHE NpUGOpPH MOCYT MHDHO COCyllie-
CTBOBAaTh M KamJblH U3 HHX CjefyeT Pa3syMHO NpPUMEHHTh C yUeTOM ero 0co-
GeHnocrefl.

Mel, HecoMueHHO, eme 6yJeM HMeTb BO3MOMXKHOCTB NOTOBOPHTE O NpHMe-
HEeHHH TPAH3HCTOPOB B KaiyeCTBC KOMMYTHPYIOU[UX YCTPONCTS, MyAbTHBUGpaA-
TOpCB, TPHITEPOB, B KauyeCcTBEe PA3/HUHBIX THOOB BArOHOB, KOTOPBIX Tl elie He
3Haellis, HO KOTODPEle HCIOJL3YIOTCA [/ COCTABJCHHS DasiHuHBIX 3/EKTPOH-
Hblx [Q€3708, HMEIOINX HHOE HasHaueHHe, UYeM IIPHEM paJHMOBEIATeNbHEIX
craHuuff. A moka si-nokaxy Te6Ge TOJBKO ORMH MaJieHbKUI npuMep: nneolpa-
30BaTesib NOCTORHHOIO TOKA3, KOTODHI 3HauHMTeAbHO MNpoOlle ClenaTtb Ha TpaH-
3UCTOPAX, YeM Ha 3/JeKTPOHHHIX JIaMIIax.

Becuynnuit npeobpazosamensv

H.—Yro Tol masuBaeub npeo6pasoBaTeNeM NOCTOAHEOLO TOK2P

JI. — YcTpoiicTBO, nO3BOJAIOIEE NOBHICHTD HANPAMEHWE HCTOYHHKA TOKA.
Hexorpa ana 3toro HyxHo GBIIO HCNOMb30BaTh [ABUraTe/Ib NOCTOSHHOIO TOKA,
KOTOpHIii, paforas, Hanpumep, oT Garaped B ABEHa[AlAarb BOJLL, IPHUBOAHA B
/iBUXKeHHE TIeHepaTOp NOCTOAHHOTO TOKA, ARIONKH, CKameM, (TO ABajuaTh  gop 1208
BOJIBT. g

H. — Kakasa ci10%HocTh ¥ KaKOH, KOHEYHO, HY3KUH K. 1. 1.!

JI. — A ¢ noMowpio TpaHsuctopa (puc. 128) 3Ty OmepauyId MOXKHO B
noauHTh 6e3 wyMma, 6e3 ABHXKeHUS U C Jayuwiedt adpdekrusHOCTRIO. dag artoro
NOCTOAHHEI TOK HCTOUHWKA HANpsKeHUs npPEBpallaioT B nepeMeHHH. ITo
JIeA310T ¢ MOMOIILIO TPaH3UCTOpa, PabOTAIOMEro B KauecTBE HU3KOYACTOTHOIO
6nokunr-reHeparopa. 1 HanoMHIO Tefe, UTO TAaK Ha3bIBAIOT [EHEPATOPH C
CHJABHO CBSI32HHEIMH OGMOTKaMH, [alOliHe KojeGaHMs [afeKo He CHHYCOH-
HanbHoit OpMEI, YTO, BRpoYeM, B KAHHOM Ciayuyde HAeT JUWIL Ha MOMb3Y
5KOHOMHYHOCTH.
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H.— O pansuefimeM g n0rajgslBalocsk. TpeThd OO6MOTKa, HAacaXKeHHas Ha
TOT e CepleyHHK, HO HMeloas 3HAUHTeNbHO GoNibllle BUTKOB, NOBHILIAET
HanpsAXKeHHe NEepeMeHHOT0 TOKa, HOCAe UYero OCTaeTcs TOMBKO BHIPAMHTE
3TOT TOK [AHMOAOM # OT(U/JILTPOBATL NpPH IOMOIIM LEHOYKH, COCTOSIEH H3
conpoTuBienns Ry u xoHgencatopos Cy u Cs.

JI. — Tol, Hesnafixun, eme pasz f0Kasaa CBOIO H3YMHTEABHYIO ACHOCTb
yMa, H 1 Te6s N03apaBaswo!

¢l DyMaio, 4TO TH! XOpOUIO YCBOHJ MOH YPOKM M UTO Thl He BCTPETHUIb
TPYAHOCTeH B NPeJCTOAIMX NYTeuleCTBHAX NO JaGUPHHTAM TPAaHSHCTODHHIX
cxeM. OnHaKO clefyeT CKasartb, U4TO MNOJYNPOBOLHHKOBAS TEeXHHKA HENpEepHIB-
HO pa3BHBaeTcd M 3aBOEBHIBaeT HOBHe 00gacTd (B TOM uucJe H TeneBuje-
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Puc. 128. TpeoGpasoparetp, NO3BOAAIOUIHI MOBHICHTH HANpPS-

JKeHHE HCTOUMHKA TOCTORHHOTO Toka. [leauteap HaNpsKeHHS

R\R; cayXkur xas Nojxauk Ha 0a3y TPUH3IHCTOPA HAUAABHOIO
cMelleHasd.

HHE) M 4TO TNpOTpecc TeXHO/IOrHH, HeCOMHEHHO, NpenoxHeceT HaM Hemajio
ciopnpuzoBs. IlostoMy a1 moaxeH gaTh TeGe n06pHIA COBeT: He NO3BoJAM cebe
OTCTaBaTb OT 3TOro nporpecca. BrumaTenbHo chaef# 32 MMM, YHTall CTATHH,
HOMBAAKIIUECT B TeXHHYeCKOH mnepHoRuueckoli Jureparype. Bcerja nomuu
cmosa Ppsncuca bBskona: «Tor, K10 He 0GHOBAsETCA — paspyluaercs, Tak
KaK HeYMONMMOe TedyenHe BpeMeHH Bce uaMmeHsiers, W, Hakomeu, 6es xosaeGa-
HUi TPUMEHA CBOM 3HAHHA Ha TNPAKTHKE W CaM 3KCIEpUMEHTHpYH cO cxe-
MaMM Ha TpaHsHcTOpax. Torja TH Jyuule ocosHaelib TOT (AKT YTO...
H. — ..tpau3ucrop?.. 3T0 OUeHL NPOCTO)
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