AHHOTALIUS
AU CIHIUITIIINHBI ((HOJ'IyrIpOBOI[HI/IKOBaH MHKPO- U HAHOSJICKTPOHHUKA»

O0beM TpyaoeMKoCcTH: 6 3aueTHBIC eaquHUIIBI (216 yaca, u3 HuX — 70 4. ayTUTOPHOU
HArpy3KU: JEKIUOHHBIX 14 4., mabopaTopHbIx 56 4., 110 4. camocTosATeNbHOM paboThI)

Lenn u 3aga4n u3y4eHusi AUCHUILINHBI.

Ienb ocBoeHUs1 AUCHHUILINHBI.

Henpto yuebHoil nuctumianabl «[1omynpoBOAHUKOBAs MHKpPO- W HAHOAJIEKTPOHHUKA)
ABIsieTCAd BbIpa0OTKAa y MAarucTpoB KOMIIETEHIMH, BKJIIOYAIOUIMX CHUCTEMY B3IJISI0B Ha
npefcTaBieHne O  (U3MYECKUX ~ OCHOBaX  (IpUHIMMAX)  pabOThl  COBPEMEHHBIX
HOJIYIIPOBOJIHUKOBBIX NPHOOPOB, 1EHCTBHE KOTOPBIX OCHOBAHO HA CBOIMCTBAaX KOHTAKTa METAJLI-
IIOJIyIIDOBOJHUK, P-N  II€pexoja, TeTepolepexona, CTPYKTypbl — METaul-IUdJIEKTPUK
HOJYIPOBOJHUK, Oo0Jiee CIOXKHBIX (TPaH3UCTOPHBIX) CTPYKTYp, BKJIIOUYAIOIIMX Ha3BaHHBIE,
OJIHOPOJIHBIX CTPYKTYP € MEXIOJUHHBIM IIEPEHOCOM U JPYIUX.

3agauyu AUCHMIIMHBI

OcHOBHBIE 33/1a4K JUCLUIUIMHBI SBJISIOTCS !

- [I0Ka3aTb CBSI3b OCHOBHBIX, BBINOJHSIEMbIX IOJIYIPOBOJAHUKOBBIMU HpubOOpaMu
bynkuuit (mpeobpaszoBaHue, MEpecTpoOiKa, YCHIIEHUE, NEPEeKIUYeHUe, FeHepalys CUTHAIOB U
ap.) ¢ (QyHmaMeHTanbHBIMU (BOJBT-aMIIEPHOH, BONbT-(hapamHoii W Ap.) (QHU3HUECKUMU
XapaKTepUCTHUKaMU MOJYITPOBOIHUKOBBIX CTPYKTYD;

- MOKa3aTh (PYHJAAMEHTAJIBHYIO POJIb SHEPreTUYECKOTO CIIEKTpa IOIYIPOBOJHHKOBOM
CTPYKTYPBI B peajin3aiiy e€ NpuOOpHBIX XapaKTEePUCTHK;

- 0co00€ BHHUMAaHHUE YJEIUTh CBSI3U MapaMeTPOB KOHKPETHBIX MPUOOPOB (IETEKTOPHBIX,
apaMEeTPUUECKUX, HACTPOCUYHBIX, TYHHENIbHBIX, JIABUHHO-NIPOJIETHBIX M JIp. JIMOJOB,
OMMOJSAPHBIX, TE€TEPOOUMOJSAPHBIX U MOJEBBIX TPAH3UCTOPOB) CO CBOMCTBAMHU MarepHala,
KOHCTPYKLUEH U TeXHOJOrHel npudopa;

- TOKa3aTh MYTH YJYYIIEHUS IMapaMeTpoB (OCOOEHHO TMOBBIIICHUSI PabOYUX YacCTOT,
3 PEKTUBHOCTH MPUOOPOB, YPOBHS BBIXOJHOM MOIIHOCTH, JMana3oHa pabodux TeMmIeparyp u
T.J1.) HA OCHOBE HCITI0JIb30BAHUS HOBBIX MaTEpUAJIOB U HOBBIX TEXHOJIOTHIA.

MecTo AUCHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jucuummba «[lonynpoBOJHUKOBAas MHMKpPO- M HAHO3JEKTPOHUKa» [0 HAIPaBICHHIO
noaroroBku HHdopmanmonnsle mnpouecchl U cuctembl 03.04.02 ®Pusuka (KBadupuKaus
(crenenp) "maructp") OTHOCUTCS K y4yeOHOMY LMKIY AMCUUIUIMH MO BbIOOpY. JlucuuruinHa
NpeaHa3HayeHa Ul MOATOTOBKM MArkCTpOB K IPAaKTHUECKOM paboTe B 00JIACTH HCCIIETOBaHMM,
TEXHOJIOTUH M OSKCIUTyaTallud IMOJYIPOBOJHUKOBBIX TMPUOOPOB KaK 3JIEMEHTHOH 0a3bl
BBIYUCITUTENFHON TeXHUKH. OCHOBHOE BHUMAHHUE YJENAETCS N3YUYEHUIO (DU3HUYECKUX MPOIECCOB
B TIOJIYIPOBOJHUKOBBIX TPUOOpax, METOJaM UX UCCIICAOBAHUS U aHAJIN3A.

[Mporpamma gucuurumHbl  «[lOMYIPOBOAHUKOBAST MHKPO- H  HAHOAJIEKTPOHHUKA
COIJIaCyeTcsl CO BCEMM Y4eOHBIMU IMporpamMmaMu 0a30BOH M BapHMaTHBHOW dYacTel ydueOHOro
JIaHa.

HucuumuimHa «[lonynpoBOJHUKOBasE MUKPO- U HAHOZJEKTPOHMKA» MpeJHa3HaueHa IJis
MOATOTOBKA MAarucTpoB K MPAKTHYECKON padoTe B 00JaCTH HCCIEAOBAaHUMN, TEXHOJIOTHH W
HKCIUTyaTaI[K IPUOOPOB U TEXHOJIOTUH.

Ilepeyenb MJIaHUPYEMBIX pe3yJbTATOB 00y4eHHs MO JUCHMILINHE, COOTHECEHHBIX €
IUVIAHMPYEMbIMH Pe3yJibTATAMHU OCBOCHUA 00pa30BaTe/IbHO MPOrpaMMbl

[Ipornecc m3yyeHns AMCUMIUIMHBI HarpasiieH Ha ¢popmupoBanue komnereniuii: OIK-6,
IK-1.



Ne | Uunexe | Copepxanme | B pesynpraTe n3yueHus ydeOHOMN NUCHUIUIMHBI O0yYaronrecs
LI | KOMIET | KOMIIECTCHIIUN JIOJKHBI
. eHiuMn | (Wiam e€ yacTu) 3HATh yMeTh BJIAJIeTh
1. | OIIK-6 | CmocoOHOCTh | HW3MEpEeHHS W aHaim3a | 00JIaaaTh cBOOOHO
10 HanboJee BaKHBIX CIOCOOHOCTBIO BJIQJIETh
UCTIOJIB30BaTh | XapaKTEPUCTUK JUOAOB | MCIIOJIb30BATh dbynaamenTan
3HAHUS Y TPaH3HUCTOPOB, (C 3HAHUS bHBIMU
COBPEMEHHBIX y4ETOM MPAKTUKU COBPEMEHHBIX pazaenamu
npoOieM u J1a00paTOPHBIX paboT | mpobieM  Gu3uKH, | PU3HKH,
HOBEUIINX 10 Kypcy), HOBEHIINX HEOOXO0IMMBIM
OCTYDKEHUN MPOCTEUIINX PACUETOB | JOCTHXKECHU U IS
¢u3uku B napameTpoB MpuOOpoB, | GU3UKK B CBOEH | peIieHus
Hay4HO- nonbopa Marepuana u | Hay4yHo- Hay4YHO-
UCCIIEIOBATENh KOHCTPYKLUU AJIs1 HCCIIEIOBATENBCKO | MCCIIEA0BaTEN
CKOI1 pabore JOCTHKEHUS i 1eqaTenbHOCTH, BCKUX 3a7a4
HEOOXOAUMBIX CaMOCTOSITEITLHO METOIaMHu
[1K-1 rapameTpos, CTaBUTh buznueckux
CTIIOCOOHOCTBIO | TPHHIUIBI ACUCTBUS | KOHKPETHBIE UCCIIeIOBaHUI
CaMOCTOSITEINb BaXHEHIIINX 3ala4yd  HAYYHBIX | B chepe
HO CTaBHUTh MOJTYITPOBOTHUKOBBIX | UCCIICIOBAaHUIA B | IIPOILIECCOB
KOHKPETHBIC pUOOPOB; obnactu (Hu3MKYU (B | MOTYYCHHUS,
3a/1a4u CBSI3b IAPAMETPOB COOTBETCTBUU c | mepemaun U
HAYYHBIX MPUOOPOB CO npodriem 00paboTKu
HCCIeA0BaHUN CBOMCTBaMH MarucTepcKou UHpOpMaLIUN
B o0Jactu MaTepuana, IPOrPaMMBI) U | BIAACTh
buzuku u duznyecKkuMu pemiatb  HMX  C | KOMIIBIOTEPHBI
pelaThb ux ¢ nporeccamMmu B HOMOIIBIO MU METOAaMH
TTOMOIIIBIO TIOJTYITPOBOTHUKOBBIX | COBPEMEHHOM MOJICTUPOBaH
COBPEMEHHOM CTPYKTypax, Ux anmnapaTypsl, usi
anmaparypsl 1 KOHCTPYKIIUEH H o0opyaoBaHus, du3nIecKux
nH(pOpPMaIIMOH TEXHOJIOTUEHN UH(GOPMAIIMOHHBIX | SIBICHUH;
HBIX W3TOTOBIICHUS; TYyTH | TEXHOJIOTUH ¢ | MeToamMu
TEXHOJIOTHUH ¢ yIIy4dIIeHus UCTIONIb30BaHUEM aBTOMAaTH3AIIH
UCIIOJIb30BaHU apaMeTpoB 3a CYET | HOBEHIIETO "
€M HOBEHILEro | MCHOJIb30BAHUS HOBBIX | OTEYECTBEHHOIO U | (M3UYECKOro
POCCHICKOIO U MaTepuasoB (HOBBIX | 3apyOE€KHOTO JKCIIEPUMEHTA
3apy0eKHOTO COEMHEHUH, TBEPABIX | OIBITA
OTIbITa pacTBOpOB,
reTepOCTPYKTYp U
CBEPXPEMETOK HA UX
OCHOBE);

CTpyKTypa u coaep:kaHue THCHUTINHBI
Pacnpenesienue TpyA0EMKOCTH JUCHUILIMHBI 110 BUAAM padoT

OOmast TpymOo€MKOCTh JUCHUIUTUHBI cocTaBiusier 6 3aud.en. (216 d9acoB), wux
pacripeielieHue 1o BUJiaM paboT MPeCTaBICHO B TAOJIHUIIE.
Bunx yuebnoit paboThl Bcero Cemectpsbl
4acoB (dachn)
1 -
KonTakTHas padora, B TOM 4ncje:
AyAUTOpPHBIE 3aHATHS (BCEro): 70 70




3aHATHUA JIEKIIUOHHOIO TUIIA 14 14 -
JlaboparopHbIe 3aHATHS 56 56 -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI,
IIPAKTUYECKHE 3aHSITHSI) i ] )
HNuas koHTaKTHAas padora:
KoHnTtposb camocTositenpHOM padoTsl (KCP) - -
ITpomexxyrounas arrectamus (MKP) 0,3 0,3
CamocrosiTejibHasi paboTa, B TOM YHcJIe:
KypcoBas pabora - - -
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 50 50 -
BeimonHeHe WHAMBHYaTbHBIX 331aHUH (ITOIrOTOBKA 40 40 i
COOOIIEHUH, Ipe3eHTalUI)
Pedepar - - -
[TonroroBka K TeKylemy KOHTPOJIIO 20 20 -
KonTpoJs:
[TonroroBka K SK3aMeHY 35,7 35,7
O01mas Tpya0eMKOCTh | Yac. 216 216 -
B TOM 4HcJie KOHTAKTHAs 703 703
pabota
3a4. eJ1 6 6

CTpyKTypa AMCUMILIMHBI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " UX TpYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Pazgenbl quctumuinebl, u3ydaemsie B 1 cemectpe (05 macucmpos ODO):

KoanyecTBo 4acoB

Bueayn
Ne HauMeHoBaHue pa3aeoB (Tem) Beero Ayautopnasi pabora HTO;) Ha
pabdora
JI 113 JIP CPC

1 2 3 4 S) 6 7
Beenenue. [loTeHnuanbHelil 0apbep B

1 | p-n-nmepexonax. [IpoTekanue Toka B p- 6,5 0,5 - 6
N-niepexofe.

2 | BAX p-n nmepexona 10,5 0,5 - 4 6

3 BAX p-n nepexoza B cieniuaibHbIX 7 1 ) 6
CIIy4asx
Jlyon pu BEICOKMX OOpaTHBIX

4 | HampsHKEHUSX (JTABUHHBIMH, 5) 1 - 4
TYHHEJIbHBIN U TEIUIOBOM Po0oil).
TyHHEIbHBIA MeXaHU3M 1po0os p-N-

5 nepexoaa. TyHHenbHbIN 1uoj. Bonbt- 9 1 - 4 4
aMIepHas XapaKTepUCTHKA.

6 ['ereporniepexoibl 1 BApU30HHbBIE 6.5 0.5 i 6
CTPYKTYpBHI.

v KoHTakT MeTai-nosrynpoBOJHUK, €T0 10,5 0.5 i 4 6
HHEpreTuyecKas 1uarpaMmma

8 | P-n-mepexo Ha IEPEMEHHOM TOKE. 5 1 - 4




MeToObI UCCIIETOBAHUS
MOJIYITPOBOJTHUKOB.

10

bunonspuasie Tpan3uctopsl. [Ipuniun
NENCTBUSL.

14,5 0,5

11

Oco0eHHOCTH XapaKTePUCTUKH
OMIOJISPHBIX TPAH3UCTOPOB.

6,5 0,5

12

TpaH3uCTOp KaK aKTUBHBIN 3JIEMEHT
1[EMY IEPEMEHHOT0 TOKa.

13 1

13

OcCHOBHBIE (bI/ISI/ILIeCKI/IC MEXaHHU3MBbI
BO3HHUKHOBCHU A IITYMOB.

14

bunonspHeIil TpPaH3UCTOP B pEKUME
HACBIIICHHUS.

15

IInanapHast TEXHOJIOTUS - OCHOBA
MacCcOBOI0 ITPOU3BOJICTBA
JUCKPETHBIX MOJIYIPOBOAHUKOBBIX
nprOOPOB U UHTETPATIBHBIX
MHUKPOCXEM.

11 1

16

JIMHHUCTOPBI, TUPUCTOPHI U IpyTUe
puOOpPbI C MHOTOCJIONHON

CTPYKTYPOU

15 1

17

Db dekt momns B MoIyrnpoBOTHUKAX.
MOII-koHeHcaTop, €ro BOJIbT-
dapannbie xapaktepucTuku. [ToneBsie
TPAH3UCTOPHI C U30JIUPOBAHHBIM
3aTBOPOM, UX YCTPOMCTBO U IIPUHIUIT
pab6otel. [Ipubopsl ¢ 3apsa0Boi
CBSI3BIO.

19 1

10

18

[TonynpoBonHukoBsie CBU-nipu6opsl,
VX IPUMEHEHUE I YCWICHHS U
redepaunn CBY-konebanuii.

10

19

Knaccudukanus npudopon
MOJIYTIPOBOTHUKOBOI
OINTOYJIEKTPOHUKH.

10

20

®DoTOBONBTANYECKUE PUEMHUKU
(boTtoamomaml).

14

10

21

[TomynmpoBOTHUKOBEIE
(boTOdNEKTpUYECKHE
npeoOpazoBaTey COJHEYHOU
DHEPTHH.

10

10

22

ITonynpOBOIHUKOBBIE IETEKTOPBI
SIIEPHBIX U3JTYYEHU.

10

10

23

CBeTO)II/IOHBI W MOJIYITPOBOAHHUKOBBIC
Ja3epsl.

14

10

Hmozo no oucyuniune:

14

56

110

Conep:xkanue pa3aesoB JUCUMILIUHbI:
3aHATHSA JTEKIIHOHHOT0 THIIA

HanmenoBanue
pasaea

Conep:xanue pa3zjaena

dopma
TeKyLIero
KOHTPOJIsA

2

3

4




Beenenue.
IToTeHnuanbHbBIN
Oapbep B p-N-
rnepexojiax.
[IpoTekanue Toka B p-
N-riepexo/ie.

Brenenue B qucrumuinny. Kiaccudukamms
MOJIYITPOBOJTHUKOBBIX MTPHOOPOB
Pacnipenenenue 3neKTpUYECKOro moss u
MOTEHIMAa B PE3KUX U TUIABHBIX P-N-
IepexoJax, KOHTAKTHasl Pa3HOCTh
MOTEHIMAN0B. BiusiHue HanpsHKeHus
CMEIIIEHHUS Ha TOJIIIKUHY 00J1acTH
MIPOCTPAHCTBEHHOTO 3apsijia.

NHKeK1si HEOCHOBHBIX HOCHUTENEH 3aps/a.
BonbpT-amnepHas xapakTepucThKa TOHKOTO p-N-
repexoa Npu HU3KOM YPOBHE MHKEKIMHU
(mognenp [oknu). Bnusiaue teMneparypsl Ha
XapaKTEPUCTUKH TMO/I0B, MAKCUMaJlbHas
pabouasi TemriepaTypa. BiusHue koHeuHOU
TOJIIIMHBI 0a3bl HA BEIMYMHY TOKA HACHIIICHUS
(m1ox ¢ ToHKOM 0a3oi).

OTtBeThI
Ha
KOHTPOJI
bHBIC
BOIIPOCHI
(KB)/
BBITIOJTHE
HUE
nmabopart
OpHOM
paboThI
(JIP)

BAX p-n nepexona.

BounbT-amMiiepHas xapakTepucTuka p-n-
nepexoja B cllydae reHepauy 1
PEKOMOMHAIIMU HOCUTENCH B 00JIACTH
IIPOCTPAHCTBEHHOTO 3apsiia (Moaens Ca-
Hotica-11lokaun) npu npssMoM U oOpaTHOM
CMEIICHHH.

KB/ JIP

BAX p-n nepexona B
CHEIUAIBbHBIX CIy4asx

BounbT-amMiiepHas xapakTepucTuka p-n-
nepexoa Mpyu BEICOKOM YPOBHE MHIKEKIIUU
(yuet 3¢d(hekToB MOAYNIALMH TPOBOAUMOCTH U
PEKOMOMHALIMY B CUJIBHOM TSAHYIIEM
AIIEKTpUYECKOM Mosie). BonpT-ammnepHas
XapaKTepPUCTHKA P-I-N-THoa.

KB/ JIP

Jlon npy BBICOKHUX
00paTHBIX
HaIPSDKEHUAX
(J1aBUHHBIH,
TYHHEJbHBIN U
TETUTOBOM TIPOOOIf).

VY napHast HOHM3a1Ms U JTABUHHBIN MEXaHU3M
po6os. KoadpdunueHTs! yrapHoil HOHU3ALINH,
UX CBSI3b C 30HHOU CTPYKTYPOU
MOJIYTIPOBOJJHUKA U 3aBUCUMOCTH OT
HaANPSKEHHOCTH MIEKTPUYECKOTO TTOJIA.
Koaddunmentsr ymuoxenus. Metoapl
omnpeneneHus K03hGUIueHToB yaapHoi
noHM3aIMK. BiusHue TemnepaTypsl Ha
HaNpsDKEHUE JIABUHHOTO pobosi. [Ipobdoit
HEIJIOCKOT0 p-N-niepexoaa. MUKpoIia3Msl.
MeTobl 3a1UTHl p-N-TIEPEX0/10B OT MPoOOs
(oxpanHbI€ KOJBIIA, (hacku). CTaOMIIUTPOHBI, X
OCHOBHBIE XapaKTEPUCTHKHU.

KB/ JIP

TyHHENbHBIN
MeXaHu3M mpobos p-N-
nepexoza.
TyHHENBHBIN TUO.
Bonbr-amnepnas
XapaKTEPUCTHUKA.

BeposTHOCTh TyHHENIMPOBaHUSI 3JIEKTPOHA U3
BaJICHTHOM 30HBI B 30HY IPOBOAMMOCTH B
CHJIBHOM 3JIeKTpHueckoM nose. OOparHas
BETBb BOJIbT-aMIIEPHON XapaKTEPUCTUKH IIPU
TYHHEJILHOM Ipo0oe p-N-niepexoia. Bnusiaue
TEMIIEPATYPHI Ha HAIIPSDKEHNE TYHHEIBHOIO
npo0os.

Bonbr-amnepHas XxapakTepuCTHKa TYHHEIBHOIO
nuona. TyHHenupoBaHue ¢ yyacTueM (Q)OHOHOB
U TIpUMECEN B HEMPAMO30HHBIX
noJynpoBoHUKaX. TyHHeIbHasI

KB/ JIP




cnekTpockonus. I30bITouHbIE TOKU B
TYHHEJIBHBIX n0/1aX. BeiOop Marepuanos u
YPOBHS JIETUPOBAHUS TYHHEIIbHBIX JIHOMO0B.
Ob6patennsie nuossl. [lapamerp HenMHEHHOCTH
BOJIBT-aMIIEPHOHN XapaKTEPUCTUKH
oOpailieHHOro 1uoja. beicrponeiicTue
IpHUOOPOB, UCTIOJIB3YIOIINUX TYHHEIbHBIH
addekr, u ux npumenenue B CBU-
JJIEKTPOHMKE.

I'ereponepexonsl u
BapU30HHBIE

CTPYKTYpBHI.

DHepreTuyecKas JuarpaMmma rereporepexoa.
DaKTOpHI, BIUAIOLIME HA BEJIMYMHY pa3pbiBa
30H. OJTHOCTOPOHHMI XapaKTep UHKEKIUH B
reteponepexoe. [lombop rereponepexoHbIx
nap.

OJIMHOYHBIE KBAHTOBBIE SIMBI M CBEPXPEIICTKH,
KAa4C€CTBCHHOC OITMCAHHUEC UX I-)JIGKTpOHHOFO
cnektpa. [Ipubopsl Ha OCHOBE ATUX CTPYKTYD:
PE30HAHCHO-TYHHEJIbHBINA THO/I.

KB/ JIP

KonTakT meramn-
MOJTYIIPOBOJIHUK, €TO
JHEpreTHYecKas
TuarpaMma

bapbep LLloTTkN 1 (hakTOpHI, ONIpEesIonne
€ro BbICOTY. BonbpT-amnepHas XxapakTepuCTHKA
6apbepa LLloTTkH (MOJEIIBE TEPMOINIEKTPOHHON
smuccun). Tepmonosnesas U noJaeBast SMUCCHS.
Coztanne OMUYECKUX KOHTaKTOB.
beictponericteue nuonos HlorTku.

KB/ JIP

P-n-nepexon Ha
MIEPEMEHHOM TOKE.

Peakiust ToHKOTO p-N-TIepexoaa Ha MajIblil
IIepEMEHHBIN curHai. 3apsaoBas (6appepHas)
€MKOCTb p-N-Tiepexo/ia, €€ 3aBUCUMOCTb OT
HanpshkeHus. EMKOCTHast CIIeKTPOCKOIIHS
MOJIYITPOBOJTHUKOB. Bapukarnsl 1 BapakTopbl, MX
MpUMEHEHHE.

Huddysnonnas eMkocTs. IMmynbCcHbBIE
XapakTepUCTUKH 11uoaoB. [lepexomubie
MPOLIECCHI TPU BKJIFOUEHUH U BBIKIIFOUEHHUH
TOKAa U HalpsDKEHUs Ha quoje. Bpems
BOCCTaHOBJICHHS U €TO CBSA3b C
XapaKTePUCTUKAMH HEPABHOBECHBIX HOCUTEIICH.
[TocnennxeknoHHas 3.4.¢. Jluoasl ¢
HAKOIUICHUEM 3apsija.

KB /JIP

MeTob1 UcCIeTOBaHUS
TTOJTYITPOBOTHUKOB

MeTo 1 eMKOCTHOM CIEKTPOCKOIHH TTYOOKHUX
ypoBaei (DLTS) u ero npuMenenne st
oTpesieNieHus: TapaMeTPOB PEKOMOMHAITMOHHBIX
IIEHTPOB B MOJIYIIPOBOTHUKAX

KB/ JIP

10

bunossapusie
TPAH3UCTOPBHI.

[Tpuniun neiictus. Koadpunuent ycunenus
TPaH3HUCTOpPA IO TOKY, €TO CBS3b C

KO3 PUIIMEHTOM MHKEKIIUH SMUTTEPA U

K03 (UILIMEHTOM MTepeHoca HOCUTENe! yepes
6azy. JlpeiidoBbie TpaH3UCTOPHI. BiusiHue
reHEePaInOHHO-PEKOMONHAIIMOHHBIX TOKOB H
MOJYJISILIMUA TPOBOIUMOCTH Oa3bl Ha
XapaKTepUCTUKU TPaH3UCTOPOB. D ekt
"cxatus" aMUTTEpHOTrO ToKa. Dddekt Ipnu.
OnTumu3anus XapaKTepUCTHK TPAH3UCTOpa

KB/ JIP




IyTeM BBIOOpa KOHCTPYKIINH, YPOBHS U
npouIIs JTETHPOBAHNUS.

OcobenHoctu TpaH3ucTOp IpHU BEICOKOM HANPSKEHUU Ha
XapaKTePUCTUKU KOJIJICKTOPE, YCIOBUS MPOOOS B CXeMax ¢
11 | GunomsipHBIX o0m1eit 6a30i ¥ OOIIKUM SMUTTEPOM. KB/ JIP
TPaH3UCTOPOB. BricOKOYAaCTOTHBIE CBOMCTBA U
OBbICTPOJIEHCTBUE TPAH3UCTOPOB.
Tpan3ucrop kax CxeMmbl BKIIIOUEHHS TPaH3UCTOpa. h-mapaMeTpsl
aKTUBHBIN 3JIEMEHT TpaH3MCTOpa MPU MAJIOM YPOBHE CUI'HAJIA, UX
12 | uenu nepeMeHHoro CBS3b C KOHCTPYKLIUEH TPAH3UCTOPA. KB/ JIP
TOKa. OKBHBaJICHTHAsl CXeéMa TPAH3MCTOpa Ha HU3KOM
4acToTe.
OcHoBHble pusndeckue | Llymbl B 1oJ1ynpoBOAHUKAX U
MEXaHU3MBI MOJTYIIPOBOTHUKOBBIX MPpHOOpax (TEII0BOi,
13 | BO3HUKHOBEHUS IpoOOBOM, H30BITOUHBIH, TOBEPXHOCTHBIH). KB/ JIP
LIyMOB. OnTumu3zanus cxeM Ha OUIOJISIPHBIX
TPaH3MCTOpax MO YPOBHIO IIyMa.
bunonspueii PaboTa OumonsipHoro TpaH3UCTOpa B PEKUME
TPAaH3UCTOp B pe&XKHUMe | HachleHUs. OCOOEHHOCTH CXEMOTEXHUKU
14 | HaceliCHUS. COBPEMEHHBIX IIU(PPOBBIX HHTETPATBHBIX CXEM KB/ JIP
Ha ounoyispHbIX Tpanszucropax (TTJI, TTJIII,
N2J1).
[Tnanapuas TexHonorus | OCHOBHbIE COCTABIISIOIINE JIAHAPHON
- OCHOBAa MaCCOBOTO TeXHOJIOTUH: (poTonuTorpadus, miazMeHHOe
IIPOU3BOJICTBA TpaBJICHHUE, TEXHOJIOTU JOKaIbHON Tuddy3uu,
15 | AMCKPETHBIX MOHHAsI UMIUIaHTauusA. MeTo bl N30IsIuU KB/ JIP
IIOJIYTIPOBOTHUKOBBIX HJIEMEHTOB B UHTETPAJIbHBIX CXEMax.
pruOOpoB U
UHTETPaJIbHBIX
MHUKPOCXEM.
JIMHUCTOPHI, BonbTr-aMmepHas XxapakTepuCTHKa JUHUCTOPA,
TUPHUCTOPHI U IPYTUE TUPHUCTOPA U (HAKTOPBHI, €€ ONpeAeAIoNIne.
16 puOOpHI C Tupucrop ¢ "3aK0poUeHHBIM" KaTOOM. KB/ JIP
MHOT'OCIIOMHOM 3anupaembie TUPUCTOPBI. POTOTUPUCTOPHI.
CTPYKTYpoOi BpemeHa BKITFOUEHUS U BBIKITIOUSHHS
THpUCTOpOB. CHUMHUCTOP.
D¢ ekt nomns B [ToneBble TPaH3UCTOPBI C U30JIUPOBAHHBIM
MOJIYTIPOBOIHUKAX. 3aTBOPOM, UX YCTPOWCTBO U MPUHIUI paOOTHI.
MOII-konzaeHcarop, BonbT-aMnepHas XxapakTepucTHKa OJIEBOr0
€ro BoJIbT-(hapaHble tpan3ucropa ¢ MOII-ctpykrypoii. [lonessie
XapaKTePUCTHUKH. TPAaH3UCTOPBI C KOPOTKUM KaHAJIOM.
[ToneBrie TpaH3UCTOPBI | BBICTpOAEHCTBHE MONEBBIX TPAH3UCTOPOB U
C U30JIMPOBAHHBIM IyTH €ro JAajbHeero nossienus (3¢dext
17 | 3aTBOpOM, NX BCIUIECKA CKOPOCTHU, OATTUCTUYECKUI TIEpEeHOC, KB / JIP

YCTPOMCTBO Y MPUHIIUIT
pabotsl. [Tpubops ¢
3aps10BOM CBA3BIO.

HEMT-Tpan3uctopsr).

[Tpumenenne MOII-TpaH3uCcTOpPOB B
uHTerpasbHbIX cxemax. KMOII-cTpyKTypsl.
KoHcTpyKIInu nosieBbIX TpaH3UCTOPOB AJIst
HHEPrOHE3aBUCUMBIX IIOCTOSHHBIX
3aIIOMUHAIONINX YCTPOUCTB (CTPYKTYpa C
"mnaBatoM” 3atBopom, MHOII-cTpykTypa).
DIII-NaMsATB.




[ToneBble TpaH3UCTOPHI C P-N-TIEPEXOJOM U
6aprepoM HI0TTKH, X YCTPOHCTBO U MPUHLIMII
paboTsl. Hlymbl B OJIEBBIX TPAH3UCTOPAX.
[TpuHIMI OCYIIECTBIEHUS 3aps10BOI CBSI3U.
DddexkTuBHOCTL IEpeHoca. CTPYKTYPHI C
MOBEPXHOCTHBIM U OObEMHBIM KaHAJIOM.
OynkuuoHanbHbie puMenenus [13C B
U(POBBIX, AHATIOTOBBIX YCTPOIMCTBAX,
ycTpoiicTBax (hOpMUPOBAHUS U300pAKEHUI.
[ymbl B prOopax ¢ 3aps0BOM CBA3bIO.
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[TonynpoBOTHHKOBBIE
CBY-npubopsl, ux
MIPUMEHEHHUE IS
YCHUJICHUS ¥ TeHEPaLUN
CBUY-konebanuii.

Meto/1bl TOJTyYEHHUs OTPULIATEIHHOMN

g epeHraIbHON MTPOBOANMOCTH.
[TpuGopsl, ocHOBaHHBIE Ha 3 dekTe
MEXOJIMHHOTO MEPEeHOCca JIEKTPOHOB
(@ddekre ['anna). PazorpeB 371eKTpOHOB B
CHUJIBHOM DJIEKTPUUYECKOM TI0JI€.
OnyKTyalnoHHasi HEYCTOWYHBOCTD U
obpasoBanue nomeHoB. Kpurepuit Kpémepa.
Juon I'anHa, pexuMbl ero paboThl, YacToTa
reHepanuy. GU3ndecKue nIpoueccsl,
OTPaHUYMBAIONINE MAKCUMAIBHYIO YaCTOTY
reHEepaIu.

I'enepanmss CBU-konebanmii ¢ moMoIibio
JABUHHO-TIPOJICTHBIX U WHKCKIMOHHO-
MPOJETHBIX 11U0/10B. KOHCTpYKIIMS THUOIOB.
Bonbr-ammniepHast XxapakKTepUCTHKA CTPYKTYPBI
METaII-TIOTYITPOBOAHUK-METAIUT B PEKUME
npokoia. iMrienanc A10/10B Ha BHICOKOM
4acToTe U MeXaHu3M (GOPMUPOBAHUS
oTpuuaTesnbHol nuddepeHantbHoN
poBOANMOCTH. DAKTOPHI, OTPaHUUUBAIOIINE
K.IL.JI. | MAKCUMAJIBHYIO pab0UyI0 4acTOTy
reHepaTOpPOB Ha JTABUHHO-TIPOJIETHBIX JUOAX.
TyHHEITHHO-TIPOJICTHBIC TUOJIBI.

KB/ JIP
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Knaccudukanus
pudopoB
MOJIYTIPOBOTHUKOBOM
OIITORJICKTPOHHUKHU

MexaHn3MBbl OTJIOUIEHHS 3JIEKTPOMarHUTHOTO
U3ITy4eHUS B TOJIYIPOBOIHUKAX.
@DOTONPUEMHUKH, OCHOBAaHHBIE HA SIBJICHUU
cOOCTBEHHOU U MPUMECHOM
dbotonpoBoANMOCTH (POTOCONPOTUBICHHUS).
BonpT-BaTTOBas 4yBCTBUTENBHOCTS. [IIyMBI B
(doTonprueMHUKaX, TOPOroBast
YYBCTBUTEILHOCTb, 0OHAPYXUTENbHAs
crocoOHOCThI0. Pesxum orpannyenus GpoHoM B
nH(ppaKpacHbIX (POTONPUEMHHKAX.
CrnexTpanbHble XapaKTEPUCTUKH.
brictponelictBue. UK-doTonprueMHuKu ¢
OmokupoBaHHOM nMpumecHoi 30HOM (BIB).
doTonpueMHUKHU Ha Mepexoaax Mexa1y
YPOBHSIMHU Pa3MEPHOT0 KBAaHTOBaHUS B
ceepxpemerkax (QWIP

KB/ JIP
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DOTOBOJIFTANYECKHE
IMPUEMHUKHA

KBanToBas 3¢(peKTUBHOCTb U CHIEKTPAIbHbIC
XapakTepUCTUKH. JIaBUHHBIE ()OTOIMOIBI.

KB /JIP




(boTtommomsl). [IIymMbI 11 OBICTPOEHCTBHE TABUHHBIX
($OTOAMOIOB, UX CBS3b C KOHCTPYKITUEH U
XapaKTEPUCTUKAMHU MOJTYTIPOBOIHUKA.
DOTOTPaH3UCTOPBI.
[TonynpoBoanukoBsie | [Ipunmun nerictBus. Harpy3ounbie BOiIbT-
boTodneKTpUUEeCcKHe amriepHble xapakrepuctuku. K.m. .
21 | mpeobpazoBaTenu npeoOpazoBares U ero 3aBUCUMOCTh OT KB/ JIP
COJIHEUHOU PHEPrumu. IIUPUHBI 3aMPEIEHHON 30HbI MOTYITPOBOIHUKA
1 TEMIIEpaTyphbl.
[MonynpoBonnukoBsie | [IpuHuumne! gevicteus. [peiidoBolil neTekrop,
22 | IETEKTOpHI SIEPHBIX €ro DHEPreTUYECKOE pa3pelieHue U KB/ JIP
U3JIy4YEHUH. OBICTPO/IEHCTBUE.
CBeTonuonsl u WznyuyaTtenbHas pekoMOuHaIus B
MOJIYITPOBOIHUKOBBIE MOJIYITPOBOJTHUKAX, MEXAHU3MBbI U31y4aTeIbHOU
J1a3epsl. pexoMOuHanuu. BHyTpeHHMI KBAaHTOBBII
BBIXOJ U3JTy4eHUs1. BHETHMIT KBAHTOBBII
BBIXO/JI U €0 CBA3b C KOHCTPYKIMEH
CBETO/IM0/10B. IHppakpacHble CBETOANOMABI.
23 benvle cBeTOANOIBI. KB/ JIP

WHXeKIIMOHHBIE ITOJIYIIPOBOHUKOBBIE JIa3€phl.
Yc¢noBue BOSHUKHOBEHUS BBIHYKIEHHOIO
u3irydeHus. lIpumenenue rerepocTpykryp,
KBaHTOBBIX IM U KBAaHTOBBIX TOYEK JIs
YIIYYIIEHUS XapaKTEPUCTUK
IIOJIYITPOBOJHUKOBBIX J1a3€POB.

3aHATHSA CEMUHAPCKOI0 THIA
CormacHo y4yeOHOMY TIUTaHY CEMHHApPCKOTO 3aHSATHS 10 JAaHHOW JTUCIUIIMHE HE

IIPEyCMOTPEHBI.

JlabopaTopHbie paboThl

No HaunmenoBanue dopma
P nabopaTopHOi Copneprxanue 1abopaTopHOil paboThI TEKYILETO
paboThI KOHTPOJISI
2 3 4
1 | UccnenoBanue BOIbT- HccnenoBanue BOJIbT-aMIIEpHAs 3amura
aMIIepHas XapaKTepUCTHKAa | XapaKTEPUCTUKA JU0Ja, CPABHUTEIbHBIN oTueTa,
p-n-nepexona. aHayn3 BAX paznuyHbIX 110/10B. OTBETHI
Ha
BOIPOCHI
2 UccnenoBanue BAX tynnensHoro quoaa. BAX 3amuTa
TYHHEJIBHOTO JTNO/1a. CTaOUIUTPOHA. oTyeTa,
OTBETHI
Ha
BOIPOCHI
3 | UccnemoBanne KOHTAKTa BAX koHTakTa METAII-MOIYIIPOBOJHUK. 3amura
METaJJI-TI0IYTPOBOJHUK. BAX paznuunbix 1o tumy guonos loTku. | otuera,
OTBETHI
Ha
BOIPOCHI
4 Hccenenosanune BAX OumnonsipHOro TpaH3HucTOpAa. 3amura




OUIOJISIPHBIX TPAH3UCTOPOB. oTyeTa,
OTBETHI
Ha
BOIPOCHI

5 Hccnenosanue cxem BAX tpan3ucropa B cxeMe ¢ oOmieit 6a3oi, | 3ammra
BKJIFOUEHUS TPAH3UCTOPA B | KOJJIEKTOPOM U SMUTTEPOM. OTYETA,
LTI TTIEPEMEHHOTO TOKA. OTBETEI
Ha
BOITPOCHI

6 Uccnenosanue BAX tupucropa. Cxema BKIIIOUECHHS B 3amura
TUPHUCTOPA. KIJIFOUEBOM PEXKHUME. oTyeTa,
OTBETHI
Ha
BOIPOCHI

7 Uccnenosanne MOII- BAX MOII konaencaropa. BAX noneBoro | 3amura
KOHJIEHCATOPa U MOJIEBOTO TpaH3uctopa. Cxema BKIIOUCHHUS TIOJIEBOTO | OTYETA,
TpaH3HUCTOpA. TpaH3HCTOpA. OTBETEI
Ha
BOITPOCHI

8 | Uccnenosanue porommonsl. | BAX doroanona. OcHOBHBIC 3amuTa
xapaktepuctuku BAX dotonnona. KITJ] OTYEeTA,
dbotoamona. OTBETHI
Ha
BOIPOCHI

9 Hccnenosanue BAX cBeroanonoB. @oTodaeKTpUYECKHUE 3amuTa
CBETOIMOIOB. XapaKTEePUCTUKU (POTOAHOIOB. OTYeTa,
OTBETHI
Ha
BOIIPOCHI

JlaGopaTtopHble pa®OTHl BBINOJHAIOTCS B CHENMAIM3UPOBAHHOM OOOPYJOBAaHHM B
nabopaTopuH.

B pesynbrare BbIMOMHEHUs Ja0OpaTOpHBIX PAaObOT y MarucTpoB (GOpMUPYIOTCS H
ouenuBatorcst Tpedyemble ®I'OC u OOIl no nHampasienuro 03.04.02 ®duszuka npoduib
"Uudopmaronnsle mportecchl u cucteMbl" kommerenmuu: OITK-6.
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