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KJIACCHO®HKALIUA NMOJYIIPOBOOHUKOBLIX 1HOLOB

ITo ucxoZHOMy mNOJyNpOBOJAHHKOBOMY MaTepHaly AHOALI Ae/A1Cs
Ha JBE OCHOBHble IDyMNbl: cepmanuesvie u Kpemnuesole [lepshie pabo-
TalT NpH TemnepaTypax He Bhiwe +70°C, a Bropsle — g0 +125—
150° C.

ITo KOHCTPYKTHBHO-TEXHOJIOTHYECKOMY NPH3HAKY TaKkKe Ppa3nHyaloT
BE Pa3HOBHAHOCTH NHOJOB: TOHEUHble H NAOCKOCTHble. Y TOUYEYHBIX
AHonoB (puc. 1, a) BuOpsaMAsOLIM
KOHT3KT o6Gpasyercs IOA TOYKOH
KacaHHs NOJIYNPOBONHMKOBOH mJa-
CTHHKH OCTpPHMEM MeTa/UIH4ecKo# Hr-
JIbl, TMpHYeM NPOIYCKHOe Hampable-
HHE COOTBETCTBYET MPOXOXKAEHHIO
TOKAa OT WrJbl K IUIACTHHKE, Y TJO-
CKOCTHBIX AnomoB (puc. 1.6) BH-
nNpsAMJISIOLMMH CBoficTBaMu o6nana-
€T MOBEPXHOCTb pasjesa ABYX oGnaa-
cTeli NOMYNpOBOAHHKA ¢ pasHuMi  PHC. 1. YcrTpofictBo noaynposoa-

THNAMK NPOBOAHUMOCTH (ALIPOUHOMH p HUKOBHIX IHONOB.

H 3JIEKTPOHHOH 1) BHYTPH MOHOKpH- a — ToyeuHoro; 6 - MJIOCKOCTHOTO
cTaJlinyeckoro obbeMa nonynposoj- CrnjlaBHOro.

Huka (p-n nepexon). Haubonee

pacnpocTpaHeHHBle NJIOCKOCTHBIE

IMOAbl — CnAGBHble, Y KOTOPHIX p-n mepexon oOpasyeTcsi B pe3yabTaTte
PEKPHCTA/IIM3ALHKH CIIJIaBa MCXOLHOTO MOJIYNPOBOJHUKA C NMPHMECHHIM Be-
LeCTBOM TabJ/IeTKH, MOMEILEHHO! Ha ero noBepxHocTH, (puc. 1, 6)

CnnaBHbie JAHOAB MO3BOJSIIOT MNPONYCKaTh 3HAUHTENbHO GOjbluHe
TOKM M OTJMY3IOTCA JyYIIHM MOCTOSTHCTBOM XapaKTepHCTHK, HO obnafa-
0T NMOBHILUCHHLIMK €MKOCTSIMH, YTO OTPaHHYMBAeT HX NMPHUMEHEHHe Ha BHI-
COKHX YacTOTax.

CnenuanbHble TEXHOJOTMYeCKHe NpueMBl (31eKTposnTHueckas o6pa-
6otka, aubody3Hus npuMecelt M3 rasa) Jexar B OCHOBE H3rOTOBJIEHMs
MJIOCKOCTHLIX [IMOJ0B ¢ OCOGEHHO MaJioif MIOIAAbI0 Nepexon0B — MHKpO-
IJIOCKOCTHHX M JAH(OY3HOHHEIX Me3a-IHOAOB. ITH [MOAbI COYETAIOT
yAOBJETBOPHTEJIbHEIE BBICOKOYACTOTHBIE CBOFACTBA € OCHOBHBIMH NpEHMY-
LIeCTBAMH CNJABHBIX JHOJOB.

ITo oGaacTsM MpHMeHEHHs pPa3NHYyalOT AHOMAb YHHBEPCaJbHOro Ha-
3HaYeHHs, CHJIOBLHle BHIMPSMHTeJbHbE MHOAB, CTabHJIM3aTOPHl Hampsxe-
Husi («OMOpHBIE» NHOAbI) M PAN Pa3HOBHAHOCTEH AMOMNOB CrELHaJH3H-
poBaHHoro Hasnauewnss (CBU-amoaw, Juombl Anig  YMHOXeEHHS
4acTOTH, BapuKanbl, TyHHeJbHbie M Ap.). Buinmyckalotrcs Takike BBICOKO-
BOJIbTHBIE CTOJGBI, COCTOsIIME M3 HECKONbKHX OJHOTHOHEIX ITHOHOB,
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BKJIIOYEHHBIX [MOCJEA0BaTeNbHO, M 6JI0KH, cojepaKauiye AHONLI KaK B
nocnenoBaTeyibHOM (IlJlﬂ NMOBLIIIIEHHAA AO0NyCTHMOro Haﬂpﬂ)KEHHﬂ), TaK
U B napaljelibHOM (D.Jlﬂ NOBLILLIEHUSA TOKa) CO€JIHHEHHAX.

Ta6numa 1
Bropo# aaeMeHT cTaporo 0603HayeHHst THNA AHOAOB

Kaacchl 1#010B reg::: e K%?:,l;"'
Toueunnie . . . . . . . 1—100{ 101—200
Iaockocthwe . . . . . , | 301—400|201—300
CtabunuTpoHst . . . . . 801—900
Bapukannt CoL . .. 901—1000
BruinpaMurtenbHbie CTOAOH . 1001 ...

Juone, paspaGoranHbie panee 1964 r., mapkupoBamuch GyxBoit [

H HNOPSAKOBLIM HOMEpOM, MPHYEM AJsA AHOLOB Da3/HYHBIX KJaccOB HC-
NoJb30Ba/iuCh YWCNa B NPeRenax pa3inuuHunx coten (ta6n. 1). Mcknio-
ueHHe COCTaBJAIOT BHNpsMutenasHble auoanl cepuu 7. Ilocne uucna B
KayecTBe TPETbEro 3JieMeHTa 0603HaueHHsl 4acTO NPHUMEHSIOTCS Hayalb-
Hble 6yKBH pycckoro andasura (A, B, B u 1. a.), oTamvaioiine pasHo-
BHJHOCTH JHONOB OJHOTO TH-

Ta6aununa 2 na (moATHNLL).

B nacrosiee BpeMs npH-
HAiTa HOBasi cHcTeMa 06O3Ha-
YeHHs TUMNOB [HOAOB, JOMY-

MepBLlii 3JeMeHT HOBOro
06o3nayeHHs THNa AHOAOB

OGosnauenue cKamouas o6pa3oBaHHe Map-

Mcxonnuit moay- KA [IHOJA U3 YeThpeX 371eMeH-
NPOBOIHHK undpo- | Gyxsen- TOB. IlepBLIM 3n€eMeHTOM 060-
Boe Hoe 3HayeHUs CAYKHT GyKBa HIH

uugpa, yKkaspBamowas HcXoj-
HbIH MOJYNPOBOAHHKOBHIH Ma-

Fepmannii. . . . 1 r tepuan (ta6a. 2). Bropoit
Kpemuuit . . . . 2 K sneMeHT 0Go3Hayenus (6ykBa,

cM. Ta6J. 3) ykaseBaer KJacc
Apcenun raanus 3 A auona. TpeTbUM 3J1€eMEHTOM

ABNSieTCA TPEX3HAYHHIH HO-
Mep, NpuyeM HOMepa pasJiny-
HBIX COTEH HCNOMBL3YIOTCS s
JIOTIONIHATENBHOA KNacCH(UKAUHH AMOLOB NO IPyNnaM TMpHMeHeHHs (CM.
Taba. 3). B KavecTBe ueTBepTOro 3JjeMenTa (HeOGA3aTENLHOTO) MOIYT
NPHMEHATLCST GYKBbl PYCCKOro andaBuTa s PasjiMyeHus pa3HOBHAHO-
cTell AHOAA RAHHOTO THMA,

Ipumep: 21J202A — KpeMHHeBHIl BHINPAMHUTENbHBI CTONG cpeaHeil
MOLIHOCTH, PAa3HOBHAHOCTb Tuna A.

B nacrosefi 6pouope NpuBOASTCA CIpaBOYHLIe AaHHHE NO HaH-
6osiee pacnpocTpaHeHHbLIM THIIAM AMOAOB OTEYECTBEHHOTO MPOM3BOJACTBA.
Hnsi o6neryenusi opHEHTHPOBKH B pacnpefiesieHUH JHOAOB MO Pa3JHYHBIM
TabauiaM B TaG/. 4 npHBefieH NepeueHb BeeX NOMellleHHBIX B CNPaBou-
HHKEe JHONOB B NOpsJKe BO3pacTaHHsi HX HOMEPOB ¢ yKasaHHeM TabJil
M KOHCTPYKTHBHBIX uepTexeil.
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TaG6auua 3
Bropoit 1 TpeTHii sjeMeHTHl HOBOro 0003HayeHHsi TMMA AHOAA

Tperuit sneMeHT

]
Kraccu anozos 5 | Bea rpana-| Juom wa-| dpesnen | Gonemmon
S| Uua no n0it Mowt- | mommo- MOILHO-
& o | MOLWHOCTH HOCTH CTH CTH
m s
Boinpsimutensiee auonst . | A | 101—399 — — —
YuuBepcasbHble JHOIBL J | 401—499 — — —
HUMnyabcuble AHOABI I { 501—599 — — —
CB‘-l-nnonu e e A — —_ — —
CMecHTENbHBIE . 101—199 — — —
B#JIEOE€TEKTOPH 201—299 — — —
MOIYNSITOPHLIE . 301—399 — — —
napaMeTpHyecKue . 401—499 — — —
NepeKJIoYaloline 501—599 — — —
YMHOXHTeJIbHbIE . 601—699 — —
BoinpsimMutesbHblie CTOJOBI | L1 — 101—199 | 201—299 —
Bunpsamutenbubie 640K | L — 301—399 | 401—499 | 501 — 599
Bapukanst e e B | 101—999 —
C1a6GHJIHTPOHDI . C — — — —
Ha uanpﬂx(eﬂue l—
996 . . — 101—199 | 401 —499 | 701 —799
Ha Hanpmkeﬂue 10—
99 6 . — 201—299 | 501—599 | 801 —899
Ha HanmeeHue 100—

199 6 . + . — 301—399 | 601—699 | 901—999
®doroguons . . . ¢ | 101—199 — — —
IlepeknouaTesin:

HeyrnpaBjsieMble H —_ 101—199 | 201—299 | 301 —399

ynpasJjseMble y — 101—199201—299 | 301 —399
TyHHenbHble HOMBIL: 1% —

yCHIHTENbHBIE 101—199 — —

reHepaTopHbie 201—299 — — —

nepekJoyapuixe 301—399

Ta6auuma 4
MepeueHb THNOB NHOAOB, NMOMEIEHHBIX B CNPABOYHHKE

o .,
Tun Kparkas xapaktepucTuka ;g Iés:c{pp"yclcj

JI26—[12U1 Toueunnit  repMmanueBbli  yuusep- | 5| 7—5B
CaNbHOrO HasHaueHus

A76—17XK [nocKocTHO# repMmanuesblt Buinps-| 6 | 7—
MHTEJbHbIH

J9A —J19M Toueunwii repManuesbiit yuusep-| 5| 7—A
CabHOTO Ha3HAYEHHUs

J10—1106 Toueunniii repmanueBntii ans wupo-| 7| 7—56
KOIOJIOCHBIX OrpanuuyuTeneil u je-
TEKTOPOB



Hpodorscenue Tabar. 4

\'=]
Tun KpaTkas xapakrepucTHKa ;é 1'1(:: f;,‘i{';'
z

L11—114A Toueunniit repMaHueBnii yuusep- | 5| 7—b
CaJIbHOrO Ha3HaYeHHs

118 Toueunwili repManuesbit HMnysabc-| 8 | 7—B
HBIH

J120 To xe 8| 7—B

I1101—1103A Toueunwlii  KpeMuMeBHii yuuBep-| 5| 7—5b
CaJibHOTO Ha3HAYeHHsI

J1104—]1106A To xe 5| 7—B

J1202— 1205 [1nockOCTHOM KpeMHHeBHii Bunpa- | 6 | 8—5b
MHTENbHBIH

J1206—]1211 To xe 6| 7T

J1217—[i218 > » 6| 7T

J1219A—J12206 [1:10cKOCTHOH KpeMHueBHIH HMNyJbC- [ 8 7—B
HBIi

11223—]11223B MHUKPONIOCKOCTHO KpeMuueBwit | 5| 7—B
YHHBEPCAJIbHOTO Ha3HAYEHHs!

J1226—1226E I10cKOCTHOM KpeMHMEeBHIH BHINPs- | 6 7—-r
MHTEJbHBIH

J1227A—]1227U Meuorocoiisslit  KpemHHeBHET nepe- |12 | 8—5
KJII0YaTeNb HeymnpaBJisieMbli

J1228 A— 12281 To xe 12 7T

J1231—J1234BI1 T1NOCKOCTHOR KpeMHueBHH Buinps-| 6 | 8—B
MHTEJIbHBIH

J1235A—11235T Muorocnoiiubiii  KpemHueBnii mepe- |12 | 8—/M
KJI0YaTeNb YNpaBJsieMbli

J1238A—J1238E To xe 12| 8—E

J1242— ]1248DI1 T110CKOCTHOH KpeMHueBblii Buinps-| 6 | 8—B
MUTeJIbHBIA

J1302—11.305 [nockocTHOH repManueBulit Bunps- | 6 | 8—I
MHTeJbHBIH

1310 TlnockocTHol repmanueBwii umnyas- | 8 | 7—A
CHBIIi

N311—J1312A To xe 8 —

J1808—]1813 KpemuueBHil cTaGHIMTPOH 9| 71

N814A—]18141 | To xe 9| 7—E

J1815A—J1817TT1 > > 9| 8-A4

J1818A—J1818E > » 9| 7—1

J1901A—J1901E IiockocTHoft KpemuueBblii Bapukan |10 | 7—Z2

J1004— 01008 I1n0CcKOCTHOH KpeMHHeBHlT BbINpsi- | 6 9
MHTEJbHBIH CTONG

J11009—/1011A To xe 6 9

KLU401A—K11401B | ITnockocTHO KpeMHHeBblil BHMNpA- | 6 9
MHTeJbHBI 6JIOK

111302 T'epMaHUeBBIH TyHHEJbHBIM 1| 7—X

211503A—20503B | InockocTHO# KpeMHueBbli uMnyabc- | 8 | 7—A
HBIH

2C156—2C168 KpeMHHeBHIH CTaGHAHTPOH 9 71

2C920A—2C980AI1 | To xe 9| 8-A

31361 Apcenna-rannneBblii TYHHeJNbHBIH 11 —H
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AJEKTPHYECKHE XAPAKTEPUCTHKH A HOLAOB

BoJabT-aMnepHble XapaKTepHCTHKH BbIPaXalOT 3aBHCHMOCTb TOKa,
NPOXOALIEro Yepe3 AHOM, OT BEJHUMHBI M IOJSIPHOCTH MNPHJIOXKEHHOTO
K HeMy HanpsuKeHHsi. Y BBIIPAMHTENbHBIX JHOJOB, IHONOB YHHBepCaJb-
HOTO Ha3HaYeHMsi, MMIYJbCHBIX W HEKOTOPHIX JAPYIHX KJAacCOB BOJBT-
aMmepHas XapaKTepHCTHKa HMeerT ¢(opMy, MNOKa3aHHYl0 Ha pHC. 2, a.
«[lpsiMmasi» BeTBb, H306paKeHHasi B NPaBOM BepXHEM KBaJPaHTe, COOT-
BETCTBYET NPONYCKHOMY HampaBJeHHIO TOKa, a «obpaTHasi» BeTBb (B Je-
BOM HHIKHeM KBajJpaHTe) — 3anopHoMy. UeM kpyue M GiHXKe K BepTH-

0°
-60°
l I/L‘m
1 ””ﬁ _’|o '1’ I 0
1/,,,,2,‘7 0
20
20
07 I otp

Puc. 2. Tunnuubiii BUA BOJIbT-aMIIEPHON XapaKTePHCTHKH
NOJIyNIPOBOAHUKOBOrO anona (@) u o6paTHOi BeTBH
crabunutpona (6).

KaJIbHOH OCH NMOJHHMaeTcsl NMPsiMas BeTBb U 4eM GJMiKe K TOPH3OHTAJb-
HOli OCH W Ha GoJbllleM ee NpPOTSXKEHHM NPHJcraeT K Helt obpaTtHas
BeTBb, TeM Jyullle AHoA. TpeGoBaHHsIM, NpeqbsBJASICMBIM K OPSMOil BeT-
BU Jiyullle BCEro YJOBJIETBOPSIIOT repMaHHeBble MJO0CKOCTHBIE AHONBI, a
o6paTHasi BeTBb Jyylle y KPEMHHEBBIX JHOMOB.

Ilpn npocratouHo GosbIIOM OOGpPaTHOM HANPSIKCHHH Yy J060ro AHo-
pa HabnojaeTcss pe3Koe YyBesiueHHe OOpaTHOro TOKa, Ha3blBaeMoe
npoGoeM.

HopmanbHass pa6ora AHOROB B KayecTBe 3/71€MEHTOB C OJQHOCTOPOH-
Heil NPOBOAKMOCTLIO OGLIYHO BO3MOXKHA JIHLIL B TaKHX PeXHMax, KOrja
o6paTHoe HanpsiKenue He npeBblllaeT npobusHoro (Unpog Ha puc. 2, a).
B 10 Xe BpeMs HopmanbHas pabota cTaOGHINTPOHOB (KpeMHHe-
BbIX CTaGHIM3aTOPOB HAaNpsiKeHIsl) OCHOBaHAa MMeHHO Ha 3axone B 06-
JIaCTh 3JEKTPHYECKoro mnpo6osi, KOTopuiil He omaccit AJs AHOAA O TeX
nop, NOKa BHeIUHee CONPOTHBJIEHHE OrPaHHYMBAET TOK, NMPOXOASIIHH Ye-
pe3 aHOA, u MpefoTBpalaeT meperpeB AHoAa. Ilnsi cTaGHUIHTPOHOB OCO-
6eHHO BaxKHO, YTOGH O6GpaTHBIA TOK NMpU yBeJuueHHH o6paTHOrO Hampsi-
KeHus1 BIOTh 10 Unpos OCTaBalicsi MHHHMAJIbHBIM, @ MPH JOCTHXKEHHH
npoGHBHOTO HampsixKeHHsl cpa3y e pe3ko Hapacran (pHc. 2,6).

Tlpu noBbllleHHH TeMIePaTypbl Kak NMpsAMOH Tak H OOPaTHBIA TOKH
yBEJHYHBAIOTCA, a MNpPH TNOHHKEHHH TeMNepaTypel  YMeHbLIATCs
(puc. 2,a). Tlpo6uBHoe Hanpsi:KeHHe B 3aBHCHMOCTH OT THma AMCHA
MOXXeT MO-pa3HOMY 3aBHCeTb OT TeMIlepaTyphl, MO Yauie Bcero OHO MO-
HHXKaeTcsi ¢ NOBhiIeHiieM TeMAepaTyphl.



Y TyHHenbHB X IHOLOB, H3rOTOBNsEMbX M3 0C060 HH3KOOM-
HBIX TIOJyNPOBOLHUKOB, BOJLT-aMIepHasi XapaKTepPHCTHKA B OOJACTH Ma-
JHX TPAMBIX HanpsiKeHuil HMeeT najamomuil yyactok (puc. 3). ITo
NO3BOJISIET MPHMEHATb TaKHe AHOAbI /Il YCHJEHHSl M FeHePalHH 3JeK-
TpUueCKHX KoJeGaHuil, a Takxe B Pa3Ho00pas3HLIX MMMYJIbCHBIX YCTPOH-

CcTBax B KayeCTBe 3JIEMEHTOB,

7 3aMEHSIIOIHX  YCHJHTEbHbIE

np JaMmnel ¥ Tpansuctophl. Kaue-

CTBO TYHHEJLHOTO AHOAA Of-

pefesiieTcsi NPOTHKEHHOCTHIO

H KPYTH3HOH najaroliero yua-

CTKa BOJIbT-aMIEepPHOH Xapak-

TepuctHkd. OGpaTtHasi BeTBb

Yy TYHHeNbHBEIX JOHOAOB HIET

OueHb KPyTO, H yXe npH 06-

paTHBIX HampsiKEHUsIX B He-

U CKOJILKO  JeCATHIX  JOJeR

p BOJIbTA Yepe3 NHOML NPOXOIHT
6GOJIbILLIOl O6paTHbI TOK.

Hroit ¢opmbl nanarouui
YYaCTOK HMeIOT BOJbT-aMmiep-
Hble XapaKTePUCTHKH M H O-
TOCJHJOHHBX mepekJlo-
yawmux auonos. B oram-
YHe OT OGLIYHLIX AHOMOB, Y KO-
TOPHIX B  NOJYNPOBOAHHKO-
BOH MNJIaCTHHKE CO3JaHO [Be
06JIaCTH C pa3HLIMH THIAMH
NpOBONMMOCTH  (p-n), nepe-
KJIOYyalollte JUOAbl COCTOST
U3 NJIACTHHKH, B KOTOpOH Ha
OYyTH TOKa HaXONsTCH YeTHl-
pe o6nacty ¢ uepenyIOLH-
MHCSl THNAMH NPOBOAMMOCTH

1, Maxe

|
|
!
|
[mh/ —“!‘—"
/) 1/

MOKE

S — e ——

Puc. 3. BoabT-amnepHasi XapakTepuCTH-
Ka TYHHEJILHOrO AHOona.

Lo

[lo//m (p-n-p-n).
7 Ecnu gHon cHa6xeH nBy-
1. ner = M BBHIBOJAMHM (OT KpaiHHX
[ - obnacreii), TO OH Ha3bIBaeT-
0 csl HeynpaB/isieMHIM H HMeeT
BOJIbT-aMIepHYI0  XapaKTepH-
CTHKY, NIOKa3aHHYIO Ha puc. 4.
Puc. 4. BonbT-amnepHasi xapakrte- Takoit auon nopoGeH raso-
PHCTHKA HEyNpaBJsieMOro MepeKJio- TPOHY: TIOKAa TIPHJIOXKEHHOE

YaloLero AHoAa. HanpsixeHHe MeHblie Ugep,
yepe3 AHOJ MPOXOAHT He3Ha-
ynTeNbHBIA «TOK yTeuku» lyr;

Mo JAOCTHXEHNH HanpsKeHHsi Upep nMpoucxoAuT cBoeoGpasbiii npoGoi,
CONMpPOBOXKJAIOIHACS pe3KHM YMEHblUeHHeM TNajeHHsl HanpsKeHHs Ha
nuone (10 Uocr ) Hapsily ¢ yBelHueHHeM Toka. flocsie nepexona B OTnep-
TOE COCTOSIHHe BO H36eXaHHe Neperpy3ku AHOJA H3JHIIEK HanpsxKeHHs
LONAKEH TacCHTbCSl B CONMPOTHBJEHMsX BHewHel uenu. Jlas o6partuoro
nepeBojla NepekJoualolllero [HOAAa B 3amepToe COCTOsSIHHe Tpebyercs
YMEHbLIUTL TOK Yepe3 [AHOA 10 3HaueHHA HWXKe Ipykq, A8 Yero
HajJ0 3HAYHTEJbHO YMEHBLIHTb HIM CHSTb BOBCE BHelUHee Harmps-
JKeHHe.
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Ecnn o1 onHoli M3 BHYTpeHHux obsacTeil CTPYKTYpH p-n-p-n
ClieNlal TPEeTHH BBIBOA, TO OTINHPATh AHOL MOXKHO He TOJIBKO MyTeM MNOBbi-
LIeHHs HanpsiKeHHWsi, NPUJIOXKEHHOr0 KO BCEM YeTHIPEM CJIOSIM, HO Tak-
Xe npomycKanueM HeOOJbILOrO NPsSIMOrO TOKAa Yepes KpaiHHH p-n me-
pexos, OT KOTOPOro MMEIOTCSi IBa BbIBOAA.

Taxo#t pnon nonoGeH THPAaTpPOHY M HasbiBaeTcsl yNpaBJS€MBIM
nepeksoyaolumM anoaom. B saBucuMocTn ot Toka Iy B uenu ymnpasJsio-
LIErO 37MeKTPOja M3MeHsieTCst H mepekJlouaioillee HanpsiKeHHe Upep, mo-
S3TOMY [JIfi YNPaBJSieMBIX NMEPEKJIOYaloLHX NHONLOB BMECTO ONHOH BOJbLT-
aMIepHOll XapaKTepHCTHKH MOXHO NpPHBECTH CEMeNCTBO XapaKTepHCTHK
(puc. 5).

X2paKTepHCTHKaMM  anano- I,,p
THYHOrO BHAA OGNAfalOT U KpeM-
HHEBple ynpasJ/isieMble BhINPsSMH-
tenn  (KYB), koropnie umetor
CTPYKTYPY, CXOHYIO CO CTPYKTY-
poH ympaBJsieMBIX NepeKJIoyalo-
LIMX JHOMOB.

Bmecro rpaduyeckoro npej-
CTAE/IeHHs! BOJIbT-aMOEPHBIX Xa-
PaXTepPUCTHK 1/ IHONOB BCeX
KJacCcOB 4acTO YKasblBalOT OT-
JlenkHble TOYKH STHX XapaKTepH-
CTHK, Ha3biBaeMble 3J1eKTPHUECKH-

MH NapaMeTpaMH JHOOB. U
dneKTpHUECKHE napaMeTphl |

JMOZIOB YHHBEPCAJBHOTO HasHa- 7 U . U

uenns. 15 OLEHKH nNpsMOil BeT- nep3 “nes2 “nept  “nepd

BH BOJIbT-aMNEPHOM XapaKTepH-

CTUIO YKASDACTCH PAUOL TR pyye 5 Bomwr-awncpusie xapakTe-
HOM K NHOLY Hanpsukemuu way  PHCTHKH ympaBasiemoro nepekJioya-
nadenue npamozo  HANPANCEHUS foulero  AHOAA.

Ha JHole MNpPH OroBapHBaeMOM
TOKe yepe3 IHOA.

O6paTtHass BeTBb XapaKTepuadyetcsi OOGpATHbIM TOKOM 0PH OIOBa-
puBaeMoM o6paTHOM HampsixkeHuu Bo m3bexxaHue mopuu AHOZa B cnpa-
BOYHBLIX JaHHBIX YKa3blBaeTCsi AOMYCTHMOe MakcumaabHoe 00paTtHoe Ha-
npsYdenue, Npu KOTOPOM TFapaHTHPYeTcsi OTCYTCTBHe mpoGos, H JIOMYCTH-
Mbiil MAKCUMQAbHBLI NPAMOL TOK, TMPH KOTOPOM He NMPOUCXOJMT ONacHoO-
ro meperpeBa JHOLA.

[lpn npumeHeHUH AHMOLOB YHMBEePCaJbHOrO Ha3HayeHHsi B BHICOKO-
YaCTOTHBIX LensX BaXKHBIMM HX NapaMeTpPaMH sIBNSIOTCS NPOXOOHAS eM-
KOCTb, yBeNMUMBAIOIlAasi NPOBOJHMOCTb [HOMA, KOTJa OH HAaXONHTCs B
3amepToM COCTOSIHHM H Hauswvicwas pabouas wacrora. Ilocaennss onpe-
HeJsieTcsi N0 CHHIKEHHMIO BBINPSIMJIEHHOrO JHOJAOM TOKa. YKasbiBaemble B
CNpaBOYHBIX NaHHBIX HaWBHICIIHE PaGouHe YaCTOTH C/lEAYeT paccMaTpH-
BaTb KaK OPHEHTHPOBOUYHblE, TaK KaK Ha npakTHke 3((QeKTHBHOCTb pa-
6OTBHl HONA B BBHICOKOYACTOTHBIX HENsiX CHJbHO 3aBHCHT OT mapaMeTpoB
3THX uened H BHINOJHAEMBIX HMH (YHKUHH.

dNeKTpHUeCKHe NapaMeTpbl BBLINPAMHTENbHbLIX AHMOAOB. DBousbllnH-
CTBO NapaMeTPOB JHMONOB 3TOH IPYyNnbl ONpeneNsieTCss NPH HCTIBITaHHSX
JIMONIOB HEMOCPEJCTBEHHO B CXEME OAHONOJYNEPHONHOrO BBINPSMUTE/S
C YHCTO aKTHBHOH Harpyskoit (6e3 crna)KuBaloLlero nyJbCanHIO KOHIEH-
catopa). HcnbiTanusi npoBOLAT NPH MakcumaabHoli amnautyde obpar-
HO20 HANPAJXCEHUs, a CONPOTHBJIEHHe HarpysKi BbIOMPAIOT TakK, YTOOH!
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JOCTHralicss MAKCUMAAbHbIG 8blnpAMaenHbui TOK B atoM pexume ompe-
NENAIOT npamoe nadeHue HANPANCEHUR KaK CPefHee 33 NOJOMKHTEJbHHH
noJlynepuol 3HaueHHe HanpsiKeHHs Ha AHoMle U O6paTHolll TOK Kak Cpel-
Hee 3a OTpHULATEJbHHIA NOJNynepuoj 3HayeHHe 0OpaTHOro TOKa yepe3
AHOA.

Cnenyer NOMHHTb, YTO NpH pabOTe BHINPSIMHTENS Ha EMKOCTHYIO
Harpysky, a Takke B CXeMaxX ABYXNOJYNEepHOAHLIX BbINpsAIMHTeNeH MpH-
JoXeHHoe K NMOLY o6patHoe HampsiKenue MOXKeT CTaTb BABOe GoJblle,
YeM B CXeMe OJHONOJYMEPHOAHOro BHIIPSIMHTENS C AKTUBHOH Harpys-
Koil mpn TOM XKe aMNJMTy[e BHNpsMJsieMOoro Hanpsikenus. [TosTomy Ha

NpakTHKe JeHCTBYyIOllee 3HAayeHHe

A7 NepeMeHHOro HalpsiKeHHsi, BEIMPSM-
K JISeMOrd  JNaHHHIM JIHOAOM, YacTo
¢ OrpaHMYMBAIOT BEJHYHMHOM, B 2,8 pa-
0 3a MeHbllle yKasmBaeMOd B cmpa-
P BOUHBLIX  JaHHBIX  MAaKCHMaJbHOM
np aMIVIHTY bl 0OpaTHOrO HanpsiXKeHus.
¥__ BrinpsiMuTenbhble aHOAB npen-
¢ Ha3HayaloTCcs r1aBHLIM 06pa3oM ans
0 pa6oThl B CHIOBLIX YCTPOHCTBAX MpH
a) OTHOCHTEJIbHO HM3KO#i 4acToTe mepe-
“/”p MenHoro Toka (50 ey, 400 ey, uHor-
¢ na 5—20 key — B cxemax npeobpa-

¥/ 30BareJieil HanpsiXKeHHs).
Huonel, npennasHauaemble AJs
e BLINPSIMJIEHUSA (neTeKTHPOBaHHS)
? BBICOKOYACTOTHBIX TOKOB, OGHIYHO
odp | ONHCBHIBAIOT NapaMeTpaMH JHOAOB
2, | YHHBEPCAJbHOTO Has3HauyeHus:  (CM.
Lgpcem BhIllie), HO HHOTJA [AJsi HHX YKa3bl-
¢ BalOTCSl HEKOTOpble NapameTphbl BbI-
0 — NpSMHTENbHHIX AHONOB. B  Takmux
=1 CIY4asiX 8bLNPAMACHHbLL TOK Ha Bbl-
omcyem COKOU 4acrote (CM. CnpaBOyHBIE
'I”/«o 6} 'raémmbx)_ H3MEpAIOT NPU KOPOTKO-

3aMKHYTOH ULEINH Harpysk.

Puc. 6 TIlepexonnnie mnpouecch dneKTpuueckue napameTpm UM-

otnupanus (a) W 3anMpanus (6)  MOyJbCHbIX Amonos. [Ipu pa6ore amo-

NONYNPOBOAHHROBOTO JHOJa B  JOB B MMIYJbCHHX CXeMax [pH

HMNYJbCHOM peXHMe KPYTHIX (POHTAX HMIYJbCOB NPSMO-

ro TOKa H O6paTHOre HanpskKeHHs

najieHue HaNpsiXKeHHsi Ha QHOME U 06-

paTHbll TOK Yepe3 Hero yCTaHaBJHBAIOTCA C HEKOTOPOH 3ajlepiKKoii

(puc. 6) Ilpu 3ToM B nepBHIi MOMEHT mOCJTe MOJAuYH MOPSIMOTO TOKA

npsiMOe CONPOTHBJIEHHE OHOJA MOBHILEHO, a B NEPBHIl MOMEHT mocne

nofayu o6paTHOro HampsiKeHHss o6paTHOe COMPOTHBIEHHE MOHHMKEHO.

Jasi yyera 3THX ocobGeHHOCTeH noOBeleHHsi NHOAOB B HMNYJbCHHIX CXe-
Max BBOJSTCH cjeflylolilie [Ba NapaMerpa.

Hmnyavcroe conporusisenue (npsiMoe) — OTHOLIEHHE MaKCHMaJibHO-
ro BCIJIeCKa NMPSIMOTO HaNpsiXKEHHS] Ha HHOAE K BBHI3BABIUIEMY €ro HMMyJib-
cy TOKa.

Bpema soccranogsenus (06paTHOro cCONpPOTHBIEHHSI) — OTPE30K Bpe-
MeHM OT MOMEHTa CMEeHbl HampaBJleHHsl TOKa uepe3 JHOJ C NMPSAMOro Ha
o6paTHoe N0 MOMeHTa, Korja OGpaTHHH TOK YMEHLIUWTCA A0 3ajaHHO-
ro OTCYETHOrO YPOBHS.
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Ilpy KpaTKOBpeMeHHBIX HMMMNYJbCaX NPSIMOro TOKa MOXHO He ona-
caTbcsi yOMTENbHOrO neperpeBa AHOAA NPH SHAYUTENbHO OOJBIUHX TO-
Kax, 4eM B cTaTHYeckoM pexume. [lo3ToMy B cnpaBOuHRIX JaHHBIX MO
HMNYyJbCHBIM JAMOJAaM YacTO YKa3biBAlOT MAKCUMAAbHBLE UMAYALC TOKa
(npu oroBopeHHOH AJauTesNbHOCTH). OAHako ykasbiBaeMoe AJs TOro XKe
JHOLa JIONYCTHMOE cpedHee 3Ha4eHue NpAmo20 7T0Ka, ONpejesieHHoe ¢
YUY€TOM HacTOThl CJIeJlOBaHHS HMIYJbCOB, BCE PAaBEO He JOJKHO NpPeBhi-
maTbCes.

Jnsi MMNyJAbCHBIX JHOJOB YKa3blBalOT TakKXe OCHOBHbie NapaMeTpH
JIIHONOB YHHBEPCAJILHOrO Ha3HaueHHs1 (CM. BbIlle).

AaekTpuueckue napamerpnl ctaGuautponoB.  OcHOBHOH mapaMerp
cTa6uanTpoHa — Hanpaxcenue crabuausayuu (Ucr Ha piac. 2,6). Benen-
CTBHe NPOXOXKJeHHs uepe3 CTaGHIHTPOH HeGosbuIOro O6pPaTHOrO TOKa
npu HanpsixkeHusix HuxKe Ucr ¥ NNaBHOro HapacTaHUSi TOKa fiepel TOY-
Kol mpo6osi BbicOKasi 3((eKTHBHOCTb CTaGHIH3ALHK HanpsXeHHsl rapa-
THPYETCsl JIMIUb NpPH TOKaX, NPeBHILIAIOLIHX HEKOTOPHIH MURUMAAbHOLL TOK
crabusudayuu. Bo w3bexanue neperpeBa CTaGHUNMTPCHAa He paspelua-
€TCSi NPeBOCXOJHTb OrOBapHBaeMblil B CNPaBOYHLIX JaHHBIX MAKCUMQAAb-
Kol TOK cTabuusaYUU WK TPEBHILATb MAKCUMAAbHYIO OONYCTUMYro
MOUYHOCT®.,

I PekTHBHOCTL CTaGHAN3ALHH HanpsiKEHHS 3aBUCHT OT OuHamuye-
CK020 conpoTusAerun CTaGUIMTPOHA — OTHOLIEHHs] MpHpalleHHsi Hanps-
JKeHHA Ha cTaGMIHMTPOHE K BHI3bIBAIOILEMY 3TO NPHpalLEHHE H3MEHEHHIO
TOKa uepe3 crabuiutpoH TemnepatypHasi CTaGHIbHOCTb HaNpPSIKEHMs
OMHCHIBACTCS TEMNEPATYPHOIM KOIPHUYUEHTOM HanpaxceHus cTaGuaH3a-
uuu (TKH) — npupaitennem sHanpsikernss Uer (B npouenrtax) npu no-
BBIIIEHHH TeMmmepaTypn crabuiutpoHa Ha 1°C.

AJeKTPHYECKHE NapaMeTpbl BApMKanoB. Bapukanm npuMeHAIOT, KaK
npaBuo, npu oCpaTHBIX HaNPsKeHHsX, KOTAA €MKOCTb p-i mepexona
WYHTHPyeTcA JHUIb He3HaYHTeNbHOH NPOBOAMMOCTBIO YTEUKH.

Homunasvran emxocTe BapiiKana onpefensieTcsi NMpH OTHOCHTENbHO
HeGosblIOM O6paTHOM HanpsixheHHH (OGbIYHO NpH 4 8).

Koagppuyuenr nepexpoiTus yxasblBaT OTHOLIEHHe MaKCHMaJsibHOM
€MKOCTH BapHKana (NpH HEKOTOPOM- HH3KOM HampsikeHHH) K MHHHMalb-
HOH eMKOCTH (npH HaHGOJbILEM JOMYCTHMOM HamnpsixeHWH). B npakrtu-
4YeCcKHX CXeMax NpH BbIGOpe HHBIX Npefesop H3MeHeHHsi YNpapJfiIoOLLero
HanpsixkeHHst KO3()@HLHEHT NePeKpBITHs MOMKeT OTJHYaTbCsl OT CNpaBoy-
HOTrO 3HaueHHs.

Jobporrocte sapukana nono6Ho NOGPOTHOCTH OGBLIYHOrO KOHJeHca-
TOpPa pPaBHa OTHOIUEHHIO PeaKTHBHOrO eMKOCTHOrO CONMpPOTHBJIEHHS K S5KBH-
BaJeHTHOMY TIOC/e[IOBaTeNbHOMY CONPOTHBJEHHIO motepb. JIoGpOTHOCTD
Baplkana JOCTHraer MaKCHMaJbHOro 3HayeHHsi (NOpAAKa Thicsiy €AMHHL)
Ha cpeaHHx uacrorax (0,2—1 Mey) u cHmKaercs Kak Ha Gosee BHICO-
KHX, TaK H Ha 6CJlee HH3KHX 4acToTax.

Temneparypnoui kosgppuyuent emxocru (TKE) Bapukana ykasiBa-
€T OTHOCHTeJbHOe MNpHpallleHHe eMKOCTH MpH NOBHILEHHH TeMnepaTyphl
Ha 1°C. I1pu yBesnuenun obpartHoro Hanpsixennss TKE Baprkana yMeHb-
maeTcs.

AneKTpHYECKHE NapaMeTPbl TYHHeAbHbIX AHOAOB. OCHOBHLIMH mna-
paMeTpaMi TYHHENDLHBIX AHOLOB ABJSIOTCH KOOPAHHATBI I'PAaHHYHBIX TO-
YyeK Majalolero yuyacTka BOJIbT-aMIepHOH XapaKTepHCTHKH (cM. puc. 3).
OGbIuHO YKa3blBAlOT TOK W HANDAKCeHue 8 TOHKe MAKCUMYyMQ, a TaKKe
OTHOWeHUe TOKa 8 MAKCUMYMe K 10Ky 8 munumyme. ViHorna npHBomMTCS
ellle 3HayeHHe HAMpsDKEHHsi B Touke Bocxoasuleil serBu (A Ha puc. 3),
KOTOpa# COOTBETCTBYET TOMY € TOKY, UTo M TOYKa MAaKCHMyMa,
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Tak Kak TyHHenbHble AMOAbl WIMPOKO NPUMEHSIOTCA B AManasoHe
CBY u B 6bICTPOLEACTBYIOIHX HMMIYJIbCHBIX CX€MaX, MX BaXKHbiM napa-
MEeTPOM, OrpaHHYMBAIOLIMM BbicLIME paGoude YacTOTHI, FIBJISIETCS EMKOCTb
duoda.

AnekTpnyecKHe XapaKTEPHCTHKM MeEPeKJIoYalomux Jnuonos. Psp
OCHOBHBIX NapaMeTpoB nepekmoyaomix AuonoB (Unep, Iyrs Ineps Uocrs
{gukn) Obl1 TOSICHEH MY ONHCAHHH BOJIBT-aMIEPHBIX XapaKTEpHCTHK Me-
pekJIoyaloux AHonoB (cM. puc. 4 H 5). Jlas onucanusi GbICTPOLEACTBUR
JIMOI0B-NePEKIoUaTeNeil yKa3blBalOT 8peMs BKAIOUEHUA — WHTEpBan Bpe-
MeHY C MOMeHTa MOJayd OTNHPAIOLlero HMMIyJbca A0 MOMEHTa CHHXKe-
HHMS NaJeHHsl HanpsKeHUsi Ha JHOAe A0 3aJaHHOTO YPOBHSI M 8pems 6bi-
KA!OUeHUs — MHUBHMAaJbHAs TNpPOJOMKHTENbHOCTh 3anupalolllero HMNyJib-
ca. mepeBOASILLIEr0 AMOA H3 CTNEPTOro COCTOSIHHSt B 3aneptoe. JTH [Ba
napaMeTpa CHJbHO 3aBHCSIT OT CXeMbl, B KOTOPOI NpuMeHsitor guoA. Kpo-
Me TOro, YaCTOTHble CBOHCTBa MNePeK/IOYalolHX NHOLOB XapaKTepH3YIoT
NPOXOJHOM eMKOCTbIO, KOTOPYIO H3MepSIOT B OTCYTCTBHE NOCTOSIHHOIO Ha-
NpsKEHUs] Ha JAHoJe.

Bo u36exaHHe mopuH NepeKNIOYAIOLIMX [HOIOB OroBapHBAalOT MaK-
cumaneroe donycTumoe o6paTHOE HANPANCEHUE N MAKCUMANGHLLL nPAMOLL
TOk. B pex<nMe KpaTKOBpeMeHHBIX MMIYJIbCOB JOMYCKaloT GOJbliHil MaK-
CHMaJlbHbl{l NPAMOIl TOK, YeM NpH JJIHTe/bHLIX BKJ/IOYEHHSX.

Jns ynpasisieMbIX NepeK/ioyalouiux AHOAOB OrOBAapHBAIOT 3HayeHHe
ynpasaarouezo Toka, NpH KOTOPOM OMNpelensioT Bce napaMeTphl, H, Kpo-
M€ TOrO, YKa3blBAlOT MAKCUMANbHYIO PACCEUBACMYIO MOUHOCTS,

YKA3AHHSA MO NMPUWMEHEHHIO IHON 0B

Jasi npepoTBpaieHHsi MexaHHuecKHX MNOBpeXAEHHii aHomos (oco-
6EHHO TOYEUHHIX B MHHMATIOPHHIX CTEKJSHHBIX KOpMycaXx) HaJo OCTOPOX-
HO o6palaTbesl ¢ HX BBIBOLAMM, He MOJBEprath BHIBOAbI MHOrOKpaTHbIM
nepern6aM, u36eratb OCTPHIX YIJIOB neperd6a, u3ru6atbh BBHIBOABI JHIIb
Ha paCCTOSTHHH He MeHee HeCKOJbKHX MHJLIHMETPOB OT Kopmyca AHOAA.
XoTs1 NONYNpOBOJHHKOBLIE NMOAE B LEJOM 06JafaloT BbICOKOH MeXaHH-
Yeckoi MPOYHOCTBIO, BCE XKe HX clelyeT obGeperaTh OT majeHusi ¢ 60Jb-
woit BbicoThl. IlpH skcnmiyaTauuu B ycloBHAX BuOpauliii (Ha TpaHCHoOp-
T€) AMOABI BCEX THIOB HEOGXOAMMO NPOYHO KpemuTb 3a kopmyc. Kouct-
PYKLUHH MaJIOMOLUHbIX AHOAOB IpHBEIEHbl Ha pHc. 7.

Han6onee onacho anf 1noJynpoBOAHHKOBLIX JHOJOB BO3JeHCTBHE Bbl-
cokoii TeMnepatypul (Bbilie 85° C aJisi repMmaHHeBbix H Bbile 150° C jas
KpeMHHeBbX) IlosToMy Heo6xXoaMMbl ompejelieHHble MPelOCTOPOMKHOCTH
npH BNaHBaHWH IMOOB B CXeMY M NpH paGoTe nasibHHKOM BOJHU3W BMOH-
THPOBaHHbIX AHONOB. [IpHnanBaTh BHIBOAW [HOAOB Hajo OhicTpo (B Te-
yeHne 2—3 cex) U Ha BO3MOXHO GoJblIeM paccTosiHMH oT Kopmyca. Ilo-
JIE3HO NPUMEHSITb HH3KOTeMIepaTypHble NMPHIOM H MaJOMOLUHble Nasb-
HhKki. TIpM HEBO3MOXHOCTH BbIMOMHHTL 3TH DPEKOMEHJAUHH BO BpeMs
NaiKW BLIBOJLOB MeXK1y NpHNaHBaeMoil TOYKOH M KOPNYCOM AQHoAa HAaLo
CO3aBaTh TEMJIOOTBOJ, HallpHMep 3a)KHMaTh NMPHUNAaHBaeMblil BLIBOJ [J10-
CKOry6LaMH H OTMYCKaTbh WX JIHIUb NOCJE OCThiBAHHS MecTa HankH.

He Menee onacen meperpes anona Bd BpeMsi pa6oTbl, KOTOPbI# MO-
eT NPOM30HATH B pe3yJibTaTe PACMOJIOMEHHs] ero BOMM3M APYrux Harpe-
BAIOLHXCS 3JeMeHTOB (JaMIl, TpaHchopMaToOpoB H T. M) HJM BCAEACTBHE
co6cTBeHHOro Tensopbigenents. KoHcrpyupys amnapatypy c noJaynpo-
BOAHHKOBBIMH [HOAAMH, CJeAYyeT NPOAYMbIBATb yCJAOBUs O6LIero TenJo-
obMeHa paspabartbiBaeMoro npHGopa c BHelIHeil Cpenoil, mpeaycMmarpu-
BaTb OTBEpPCTHs A/ BHIXOAA TEMJOIO BO3AyXa M3 Kopmyca npuGopa (3TH
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Mepbl 0coGeHHO Heo6XoAMMBHI B npHOoOpax ¢ GOJbLIMM CYMMapHbBIM MO-
TpebJieHHEM MOLIHOCTH).

Hopmasbnasi pa6oTa MOUIHBIX BHIIPSIMHTENbHBIX AHOMOB (cM. Tabu. 6),
Kak npasuJjo, TpeGyeT NpUMEHEHHsi JOTOJHHTEJbHBIX TEIJIOOTBOIOB WJH
Dlaxke NMPHHYAHTENbHOrO OXJaXjeHus. B KayecTBe TemnooTBoma MoryT
NPHMEHSITLCS MeTa/lIHYeCKHe MNJIacTHHH (M3 KpacHOH MeIM WM aJio-
MHHHS), MeTaJliiiueckHe LUACCH, Ha KOTOPBIX KpensiTcsi AHOJb, WIH Clle-
LHa/lbHBle pajHaTOopHhL.

5 16 '8» | 2.3}
r—% j - & 1} r= 60 j
A ) 8
X ol 1 N
[ 77 j 75 j ﬁ 52 =J
' YT (s5-40) T
r 4 £

Puc. 7. KoHCTpYKUMH MaJIOMOWIHHX MOJYNPOBOXHHKOBHIX JHOMOB.

TennoorBox 3aBHCUT oT OOLiefi MOBEPXHOCTH pajguaropa, mo3TOMY
JIsT SKOHOMMH MecTa BBIFOAHO JeNaTb paaHaTopsl peGpHCThiMH. Brico-
Kasi 3¢(peKTUBHOCTb BCEX TENVIOOTBOASIIHX 3JIEMEHTOB NOCTHTaeTcsi TOJb-
KO' DIPH YCJIOBHH, €C/IH MEXJY CONPHKaCalOUIMMHCS TNMOBEPXHOCTSMH KOp-
nyca nuoJia M TEMIOOTBOAA HET BO3AYIIHbIX NPOCJOeK. DTH YacTH 1O-
BEPXHOCTefi 4acTo NOaUpYIoT. BBHAY Toro yTo y GosblIMHCTBA JHOLOB
ONlMH M3 3JIEKTPOJOB HENOCPEJCTBEHHO COeJHHEH C KOPIYCOM, 4acTo NpH-
XOOWTCSA BBOJHTH 3JIEKTPHUECKYIO H3OJSLHIO Koprnyca AMOAA OT IUIacCH.
Jlna Toro yToGH OpH 3TOM He CJHIIKOM YXYALIAJCs TeMJOOTBOA, B Kaue-
CTBe HM30JIILLHOHHOH TPOKJNaIKH NMPHMEHSIOT TOHYAHIIM JIMCTOK CJIIOABI.
Ewe Jsyume cHabxaTb AHOJA PaAHaTOpPOM H M30JHPOBAaTh OT ILMAccH pa-
JHaTop.

Uem Gosbllle MOHIHOCTb, pacceWBaeMasi JHOIOM, H 4YeM Bhblllle TeMIle-
nepatypa OKpyXaioleil cpefibl, TeM coBeplleHHee AOJXKeH OHTb TEMNJO-
otBol. ToaulMHa MeAHBIX HJIM aJIOMHHHEBBIX TUIACTHH, CJyXKallHX TEIJIO-
OTEOJIOM, JI0JDKHA COCTaBJSITb He MeHee | mm I/ AHOJOB B KOpmycaXx,
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Puc. 8. KOHCTpYKUMHM MOIHBIX NOJYNPOBOJAHMKOBBIX JIMOAOB.

cHaGKeHHBIX BUHTOM C pe3bGoft M4 unu M5 (A u 5 Ha puc. 8), n He Me-
Hee 3 MM Qs [HOLOB B KOPMycax, CHaGKeHHBIX pe3bboii M6 (B—E
Ha pHc. 8). INmomanp TemooTBOASLIERi NJIACTHHH (B KBaApaTHhLIX CaH-
THMETPax) Hajao BbIGHPaTh B COOTBETCTBHH CO CJENYIOLUMMH PEKOMEH-

AALHAMH:

n 02311233 u 1242 — 1248 J302— 11305
pu Toke (+25° C) (+125° C) (+25° C)
la — — _—
2a 10 50 25
5a 25 100 50
10a 50 200 200
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Hns noBblllenHs 5(@PEKTHBHOCTH TeMIOOTBOAA NJNACTHHEI CJeAyeT
pasmemath BepTHKa/bHO. HalexHoCTh paGOThl MOILHLIX BHINPSMHTENb-
HbIX JHOIOB 3HAYHTEJbHO TOBBLILIAETCS INPH NPHMEHEHHH BO3AYIIHOrO
ob6nyBa.

Jlnsi mOBBILIEHHsT JONYCTHMOrO BHINPSIMJIEHHOTO TOKAa OLHOTHIHBIE
BLINPAMHTE/bHble JHOAbl MOXHO BKJIOYaTh NapalUieNbHO, a JJis NOBhI-
LIEHHs] NOMyCTHMOro oGpaTHOro HampsiKeHHsi — nocJenoBarteibHo, Uto-
Obl H36eXXaTh HEPaBHOMEPHOTO pacrpeieeHHsl TOKOB MpH NapaJllieJJbHOM
COeJIMHeHHH, clenyeT JH60 MoAGUPaTh AHOAK C OAMHAKOBBHIMH IPSIMBIMH
NajJleHHIMH HanpsiKeHHs, JHG0 BK/IOYATb MOC/IEJOBATENBHO ¢ KaXKABIM
JIHONOM YPaBHHBAIOLIHE TOK Pe3HCTOpPH. DTH PE3HCTOPbI HOJKHbI o6na-
JlaTb CONPOTHBJIEHHeM He MeHee 5 om ans auomos J7b — N7)K, 1206—
J211, 0217, 0218 u J226, a mas nuonos 1202 — J1205 — He Me-
Hee 8 om.

Ipu nocnenosaTeNbHOM COeMHeHHH BO M36eXaHWe HepaBHOMEPHO-
FO pacnpenesieHHss OODaTHOrO HAaNpsiKeHUS KaXKAb [HOA CcJeayeT
WYHTHPOBATh PE3HCTOPOM WM KOHAeHcaTopoM. [nsi nuomos J7b —
JA7K, 1206 — 1211 u 1226 conpoTHBJEHHs LIYHTHPYIOLIHX PE3HCTOPOB
BhIGupaloT u3 pacyera 100 xom Ha kaxable 100 8 obpaTHOro Hampsixe-
HusA, nas gonos J1202 — J1205—70 kom na 100 6, a ans nuomos J1231—
J234, 0242 — 1248 u 1302 — 1305 — us pacuera 10—15 xom Ha Kax-
nele 100 8 o6patHoro Hanpsixenus. Quonwt 1217, 11218 npu nocnenosa-
TEJBHOM COeJIHHEHHH CJiefyeT IIYyHTHPOBaTh KOHJAEHCaTOPaMH €MKOCTBIO
50 ng. BuimpsMuTensHble croa6er  (puc. 9) J1009—M11011 npu am-
nauTyne obpaTHoro HanpsikeHus pgo 6 ke u J11004 — 1008 —
o 50 k8 MOXHO BKJIOYAaTh HOCJeNOBaTeNbHO 6e3  NpHMeHEeHHs
HIYHTOB.

IMocne usroToBneHusi BBIMpSIMHTENER C NMOJYNPOBOJHHKOBHIMU IHO-
JlaMH [OJIe3HO 3KCMEPHMEHTalbHO MPOBEPHTb TEMNEpaTypy IHOAOB MNpH
NIOMOILY TepMOMNaph], BBHINOJHEHHOH H3 MPOBOJIOK AHameTpoM He GoJee
0,2 mm. YcraHoBHBLIASICS TeMIlepaTypa Kopnyca JHOAOB (Y MOLIHBIX AH-
OJIOB — OCHOBaHHSI KOpIyca BO3Jie KPENEXHOr0 BHHTA) He MOJDKHA
npesuiiate 80°C ass repManueBnix AnogoB M 135°C nis KpeMHH-
€BBIX.

Jlns mosbllleHHsi HaleXHOCTH Hano u36erath NpHMeHeHHst AHOMNOB
B PeXHUMax, COYETAIOUIMX MNpelesbHO AOMYCTHMble TeMNeparypy, Hamps-
JKeHHe H TOK. PekomeHjpyeTcsi Bce AHMOAbBI MNPHMEHsTb TNpH 06GpaTHHIX
HanpsiXXeHHsiX, He MpeBbiaiomux 809% oOT npefenbHO JONYCTH-
Moro.

HekoTopble THNBI JHOIOB BCJENCTBHE HX MajbiX PasMepoB MapkH-
PYIOT C TNOMOIIbIO LIBETOBOTO KOJA, 3J€MEHTaMH KOTODOro CJyXaT uBeT
KOpIyca, OKpacKa KOHLOB KOpIlyca Bo3Jie IUIIOCOBOro ¥ MHHYCOBOrO Bbl-
BOLOB (MOJISIPHOCTb COOTBETCTBYET NPSMOMY HANpSIEHUIO) WJIH UBET-
Hble TOUKH BO3JI€ 3THX BBIBOAOB H LBETHble METKH B CpellHeH uacTu KOp-
nyca (cM. Ta6a. 13). Y GOJBIIMHCTBA NMOAOB IUIIOCOBOH BRIBOJ OTMe-
HaloT KpPacHOH Kpackoi.

Kopnyc OKpalMBalOT TaKke [JIsi CBETO3alUTHl p-n Nepexoia, Tak
Kak emy csoiictsed ¢orosddexr. [Ipu paboTe ¢ AHOnaMH, HE UMEIOIWHMH
CBETO3alHTHOTO TOKPBITHS, Hafo MOMHHTb, YTO JefiCTBHE BHEIUHEro cBe-
Ta MOXeT 3HayMTeJbHO YBENHYHTb 0OpaTHHIA TOK M Jlaxe INPHBECTH K IO-
siBJieHHI0 oHa NMepPeMEeHHOro Toka (OCOGEHHO NpH OCBELUEHHH JaMIaMH
JIHEBHOTO CBeTa),
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Ta6aiuua 13
llBeTOBasi MapXHPOBKa NOJYNPOBOJHHKOBHIX JHONOB

T Mertxu nocpennne MeTKH Ha BBHIBOAAX
un xHOXa xopnyca

-+ —
JI9A — Kpacnas Touka —
196 Kpacuas Ttouxa » » —
J19B OpaHxeBasi TO4UKa » » —
Jor XKentas Touka » » —
JOL Benas Touka » » —
I9E Tony6as Touka » » —
J9XK 3eneHas TouKa » v —
19U 2 XeaTbie TOUKH » » —
JI9K 2 6eable TOUKH » » —
J9J1 2 3eleHble TOYKH » » —
oM 2roay6nie TOUKH » » —
10 —_ 3eneHnil KOHel —
J10A — Kearnii koHel —
106 — KpacHnlii konen —_
A11-114A| _ | Kpacumiéi xoneu I Uepuwii xonen
n18 — Kpacnas touxa XKenras Ttouka
J120 — KpacHnlii koHen l 3eneHnii koHel
101 Benas touxa — —
nO101A —_— —
J1102 Kentas Touka — —
J102A OpaHxeBas TOUKa — —
2103 Fony6as Touka — —
J103A 3enenana Touka — —
104 Beaas Touka — —
IT104A Kpachas toyka — —
105 Kearas touka — —
J105A OpaHxeBasi TOYka — —
L1106 lony6as Touka — —
JI106A 3enenasn ToOuYKa — —
219 — Kpacunas touka —_
II219A KpacHas Touka » » YepHas Touka
11220 Xentaa Touka » » CHHAA Touka
J220A » » » » YepHas Touka
J1220b » » » » 3enenas Touha
1223 4 xpacuple Touku | KpacHbiit xonen Yepunft koHer
N223A 2 KpacHble TOYKH > » » »
11223b 3 xpacHsle TOYKH » » » N

MMpuMeuaHHue. Kopnyc nmonor 10 — 1106 oKpalleH B KeAThill LEeT,
a y ApPyrux THNOB —;—JlHﬁO B YePHhIH, JHGO He OKpalueH BOBCe,
31



COOEP)XAHHE

Knaccudukauus nosiynpoBOAHHKOBBIX JHOMOB . « » = « «
DneKTPHYECKHE XAPAKTEPHCTHKH JHONOB . .« « + « « . .
VYKkasauus no NPUMEHEHHIO NHOLOB e e e e e e
CnpaBoynble TAGJHLBL . « « « + o + o o o o « + o o o =
Juoabl yHHBEPCAJNbHOTO HA3HAYEHHA . . . « « « . o
BoinpsAMHTENbHBIE AHOABL, CTONOH H GNOKH . . . . .

Toyeunnle repMaHueBbie NHONBI AJs LIKPOKOMOJOCHBIX

HHUYUTEJIEH MU JETEKTOPOB . .« « « « « & « + « o &
UMNyJbcHbIE JHOABI . - « « « « o o o o = o o o
KpeMHHEBBE CTAGHIMTPOHBL . . o « « « « « « « o o
KpeMHHeBble BaDHKAMBL . « « « « « o = & = « « & .
TyHuenbHBIE OHOAB . « « & & & & & @ v« « . . .

MHoroc/IoiiHEEe NepekMoyalolive AHOAN . . . . . .
LiBeToBasi MapKUpOBKa NOJYNPOBOAHHKOBBIX AHOJOB .

Jlabyrun Badum Koucranturosuu
MOJIYIMPOBOAHHWKOBBIE JHOObI
Penaktop F0. JI. I'oaybes
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Koppektop 3. b. Ll saiipep
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LieHa 08 kon.
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