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JIMCT aKkTyaJu3auuu

Buzuposanue PIIJI nis1 ucnoiHeHus1 B ouepeHOM yueOHOM roay

TlepecmoTpenHast paboyasi mporpaMma yTBEpIKJCHa Ha 3acelaHiK y4EHOTOo coBeta banaxuunckoro punmuana HHI'Y
10 mrons 2020 r. [TpoTtokon Ne 6. Ilpencenarens yuénoro coera bd HHI'Y A K. banaun

Pabouas nporpamma nepecMoTpeHa, 00CyxeHa 1 0100peHa JUIs
ucronaenns B 2020-2021 yueGHOM roay Ha 3aceannu Kabeapsl
TIpuknagnoii HHGOPMATHKH, HH(GOPMAIIMOHHEIX TEXHOJOIHH, paano- u saekrporexunk b HHI'Y

ITpotoxoin ot 6 mrons 2020 r. Ne 10
WU.o. 3aB. kadeapoii J.H. IllyBaes

Busuposanue PIIJ] 1J1s1 MCIIOJIHEHHMSI B OYepPeHOM Y4eOHOM roay

[Ipencenarens OMK
20 r.

Pabouas mporpamma nepecMoTpena, 00CyxIeHa 1 0JJ00peHa s
ncnojiHeHus B 2021-2022 vyeGHOM ronv Ha 3acenaHun Kadenpsl

IIporokom ot 2020r. Ne
3aB. Kadeapoii

BusupoBanue PII/] 1Jis1 MCIIOJIHEHHSI B 0UepPETHOM YUeOHOM Toy

IIpencenarens OMK
20 r.

Pabouas mporpamma nepecMoTpeHa, 00Cyx/eHa 1 0JJ0OpeHa Juis
ncnoyinenus B 2022-2023 vueGHOM roay Ha 3acenaHun Kademapsl

IIpotokom or 20 1. Ne
3aB. Kadeapoii

Buzuposanue PIIJI nnst ucnotHenusi B ouepetHoM yueOHOM rogy

IIpencenarens OMK
20 T.

Pabouyast mporpamma nepecMoTpeHa, 00CykKIIeHa U 0J00peHa I
ncnoyinenus B 2023-2024 vyeGHOM rony Ha 3acenaHuu kadenapsl

IIporokon or 20 1. Ne
3aB. kaenpoit



1. Mecto aucunmimmabl B ctpykrype OITIOII

JlucuumiuHa OTHOCUTCS K 4acTH, GOpMUPYEMOM ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHMA
(b1.B.10), opuienTupoBaHa Ha MOATOTOBKY BBIITYCKHUKOB K PELICHUIO SKCIUIyaTallUOHHOTO THIMA 3a-
na4d npoQeccuOHANbHON JesITeNIbHOCTH U YacTUuyHoe GopmupoBanue kommereHimu 11K-4, omnpene-

nsiemoe unaukaropom I1K-4.3.

®opmupoBanue komrereHuu I1K-4 Hauato B xone ocBoeHUs JUCHUILUIMHBI OCHOBBI 3KOHO-

muku (I1K-4.6), Texuuka Boicokux Hanpsokenuit (ITK-4.2, 4.4), Oyzaer mpoaoKEHO MPH U3YUCHUH

mucuuriuH CuioBasi AJIeKTpoHuKa, 3ammuTta u apromaruzauus (I1K-4.3), Ucrounuku snekrponuta-

HUS PAJUOTEXHUYECKUX CHCTEM M siekrpuyeckuii nmpusojg (I1K-4.2), DiekTpruecKue CTaHIUH H
noacraniuu (I1K-3.4, 4.4), OcHoBsl pencitnoii 3amuTel 1 aBromatuku (I1K-4.4), TexHomoruu mpo-
M3BOJICTBA M dKCIUTyaTanuu pagunorexHudeckux cucreM (I1K-4.1,4.6), u 3aBepiineHo B XO/€ BBINOJI-
HeHus TexHonoruueckor U [IpeIMIIOMHON MPAKTHK U TIOJATOTOBKH BBITyCKHOW KBaM(UKAIMOH-
HOM paboThI (OakamaBpCKOW pabOTHI).

2. Ilnanmpyemble pe3yabTaThbl 00y4eHHs 110 JMCHUILIMHE, COOTHECEHHBIE ¢ IIJIAHUPYEMbIMH pe-
3yJbTaTaMHU OCBOEHHS 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIMSIMH U HHANKATOPAMH J0CTH-

JKEHHS KOMIIeTEHIIHiA)

dopmupyemMble
KOMIIETEHIIUH
(kox, coliepkaHue KoMIIe-
TEHIUH)

IInanupyemsle pe3yJibTaThl 00y4eHHs 110 JHC-
IMILIMHE (MOYJI10), B COOTBETCTBUM C HHANKA-
TOPOM JAOCTHKEHHS KOMIIETCHIIUH

Nuauxkarop
JAOCTHIKEHHS KOMIIe-
TeHIUH
(xon, comepkaHNe UH-
JTMKaTopa)

Pe3yabTaThl 00yyeHus
10 JMCHHUIIHHE

HaumeHnoBanue
OLICHOYHOI'0
cpeacrsa

[TK-4. CriocobeH y4acTBo-
BaTh B TEXHMUYECKOM COIIPO-
BOXKJICHUH ¥ KOHTPOJIE IKC-
TUTyaTaluu 0OBEKTOB JICK-
TPOTEXHUKH U AIIEKTPOpa-
JMOTEXHIICCKHX CHCTEM

[1K-4.3. ITpumensier me-
TOZBI ¥ CPEJICTBA KOH-
TPOJIs TEXHUYECKOT'O CO-
CTOSIHUSL M DKCIUTyaTaluu
ANEKTPOHUKH, CUIIOBON
EKTPOHUKHU.

3HAaeT OCHOBHBIE
YCTPOMCTBA JIEKTPOHU-
KW, IPUHIUIBI (QYHKITU-
OHHMPOBAHUS MOIYIIPO-
BOJIHUKOBBIX U BaKyyM-
HBIX IPUOOPOB.

YMeer ydacTBOBaTh B
TEXHUYECKOM COIPOBOXK-
JIEHUH 1 KOHTPOJIE JKC-
IUTyaTaly 00bEKTOB
ANEKTPOTEXHUKH.
Bnaneet HaBBIKAaMU
MIPUMEHEHHS] METOJIOB U
CpEJICTB KOHTPOJISI TEXHU-
Y4ECKOI0 COCTOSIHUS U 9KC-
TUTyaTaluy AJIEKTPOHUKH.

Temaruka npak-
TUYECKUX 3aHs-
THH,
IIpakTnueckue
3a/1aHus,
Temartuka no-
MaIIIHUX 3aJIaHuH,
Tembl 1abopaTop-
HBIX pador,
Bompocsr aiis ak-
3aMEHOB,
3amaum Ui HK3a-
MEHOB




3. CTpykTypa u coaep:kaHHe TUCHUIIUHBI

3.1 TpyaoéMKOCTh TUCHHILINHBI

OYHO-3a04YHasn

dbopma
00y4YeHHS

OO6m1ast Tpy10EMKOCTD 7 3ET
YacoB 1o yueOHOMY TUIaHY 252
B TOM YHCJIC
ayJUTOpHBIE 3aHATUA (KOHTAKTHAs paboTa): 74
- 3aHATHS JIEKIIMOHHOT'O THIIA 34
- 3aHATHS TAOOPATOPHOTO THIA 28
- 3aHATHUSI CEMUHAPCKOTO TUTIA 8
- KCP 4
caMoCTosITeNIbHAs paboTa 106
[TpomexyTouHas aTTecTanus — SK3aMeH, 3a4€T 72

3.2. Conep:kaHue TUCIHHILIAHBI

B TOM YHUCJIC
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UYacts 1. BakyymHas 3JIeKTpOHUKA
1. BBenenue 4 0,5 0,5 3,5
2. JIBMKEHHE DIIEKTPOHOB B 3JIEKTpUYC- 4 1 1 3
CKOM ¥l MATHUTHOM CTaTHYECKUX IOJISIX
3. DNEeKTPOHHO-ONTHYECKUE CBOMCTBA MO-
JIeH C aKCHATBbHOU CHMMETpHEH. DIek- 4 1 1 3
TPOHHBIC JIMH3BI
4. DNIeKTPOHHO-ONTUYECKUE CUCTEMBI 4 1 1 3
5. IHTE€HCUBHBIE 3JIEKTPOHHBIE ITYYKHU 4 1 1 3
6. O01mTHEe BOIPOCHI SMUCCHOHHOU DJIEK- 4 1 1 3
TPOHUKHU
7. TepMO3JIEKTPOHHAST SMUCCHUS 4 1 1 2 2
8. [loneBast smuccust 7 1 2 3 4
9. Bropu4Hast 31eKTpOHHAS YMUCCHS 7 1 2 3 4
10. ®OTOIMEKTPOHHAS IMHUCCHS 7 1 2 3 4
11. Texuuueckue npuMeHeHHs (GOTO- U 4 1 1 3
BTOPHUYHON SMHUCCUHU
12. OcHoBHBIC TOHATHSA dMeKTpoHnkKn CBY 4 1 1 3
13. KnuctpoHsl 7 1 2 3 4

4




14. Jlammiel Oeryieit 1 00paTHOH BOJHBI

tra O (JIBB-O, JIOB-0) 4 1 1 2 2
15. JIbB M-tuma. MaraeTpox 7 1 2 3 4
16. PensatuBucTckas BHICOKOUACTOTHAS 4 1 1 3
JJIEKTPOHHKA.
17. JIazepsl 1 Ma3ephl HA CBOOOTHBIX DITCK- 4 1 1 2 2
TpOHaxX
18. BakyymHas mukpoanekrponuka CBY 4 1 1 2 2
Yacts 2. TBepaoTenbHAas DIEKTPOHUKA
1. Kpucramnuueckas CTpyKTypa TBEPAOTO 4 05 5 25 15
Tena
2.K0'J.'Ie6aHI/I}I Y BOJIHBI B KPHCTAJUTMYECKOH 7 1 9 3 4
pemeéTke
3.DeKTPOHBI B IEPHOANIECKOM TTOTCHITH- 7 1 5 3 4
ase
4.CtaTuCTUKA HOCUTEIICH 3apsiaa 7 1 2 3 4
5.KBa3uknaccuueckoe onyrcaHue IBUKEHUS 4 1 2 9
HOCHUTEJIEH 3apsaaa
6.HepaBHOBECHBIE SIBJIEHUS B OJIYTIPOBOI- 4 1 1 3
HUKaX
77.1Ipoliieccel nepeHoca B HEOJHOPOAHBIX 4 1 2 2
MOJYIIPOBOAHHUKAX
8. Teopus p-n mepexona 4 1 1 2 2
9. YcrpoiicTea Ha Oase auoja 4 1 1 3
10. bunonsipHbIi TpaH3uCTOP 7 1 2 3 4
11. PaGoTa OUIIONSIPHBIX TPAH3UCTOPOB B 7 1 3 4
cxemax
12. SIBneHus Ha pe3Koy IpaHule pa3iena 4 1 1 2 2
MaTeprajoB
13. IToneBoi TpaH3UCTOP C p-N MEPEXOOM

6 1 3 3
u 6apbepom LloTTku
14. ITomeBoi#t TpaH3UCTOP METAILI- 3 05 05 25
JIVDJIEKTPHUK-TIONYTPOBOTHHK
15. IloneBoi TpaH3UCTOP METAILI-OKUCEI- 4 05 1 15 25
MOJTYITPOBOJHHUK
16. PaboTa 1moJieBbIX TPaH3UCTOPOB B CXe- 4 1 1 2 5
Max
17.IToynpoBotHMKOBEIE Tpubopsl CBY 3 1 1 2
JMana3oHa
18.0nrosnextponnsie mpudopsl. [IpoexTu-
pOBaHUE CUCTEM 3JIEKTPOHUKH. [IpHHIIHITEI
KOHTPOJISI TEXHUYECKOI'O COCTOSTHUSA U 6 1 3 3
JKCIUTyaTaluH dJIEKTPOHUKH
KCP 4 4
[IpomesxyTouHas aTrecTauus — 3a4érT, 79
9K3aMeH
Hroro 252/176 34 28 74 106

Yacts 1. BakyymHas 351eKTpOHMKA
Beenenue. J[BH>KeHHUE SJIEKTPOHOB B AIEKTPUYECKOM M MATHUTHOM CTaTUYECKUX MOJIAX

3J'ICKTpOHHO-OHTI/I‘-ICCKI/IC CBOICTBA IOJIEH C aKCHAIbHOM CHMMCTpHCfI. 3J'ICKTpOHHBIC JIMH3HEI.

BHGKTPOHHO'OHTI/I‘ICCKI/IG CHUCTCMBI.

VM HTEHCUBHBIE 2JIEKTPOHHBIE ITYYKHU.

OO6mme BOMPOCHI AMUCCUOHHOM 3JIEKTPOHUKH. TepMmodnekTpoHHass smuccus. [lomesas smuc-
cust. Bropuunas snekrponHas smuccus. @orosnekTpoHHas sMmuccusi. TexHudeckne npuMeHeHus ¢o-

TO- ¥ BTOPUYHOUN SMHUCCHH.
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OcHoBHble NIOHATHSA n1ekTpoHuKH CBY.

Knuctponsi.

Jlammier Gerymieit u o6parHoit BonHbl THIIA O (JIBB-O, JIOB-0).

JIbB M-tuna. MarseTpoH.

PensituBuCTCKAas BBICOKOYACTOTHAS AIIEKTPOHUKA. Jlazepbl 1 Mazepsl Ha CBOOOIHBIX IJIEKTPO-
Hax. Bakyymuast mukposnektponuka CBY.

Yactsp 2. TBepaoTenbHas 3JEKTPOHUKA

Kpucrannuueckast crpykrypa TBEpaoro Ttena. Kpucraumueckue pemiéTku. JeMeHTapHas
siuerika. CumMmetpun. Pemérku bpase. Kpucramnorpaduueckue Hanpasienus. Konebanus v BOJIHBI B
KPUCTAJUIMYECKOU pelIETKe.

3aKOHBI IUCTIEPCUH [Tl TPEXMEPHON PelIETKU. AKYCTUYECKUE U ONITHYECKHE (POHOHBI.

DNEeKTpOHbI B IIepuoAnYecKoM noreHuuane. CtatucTuka HocuTenen 3apsnaa. Keasukiaccuue-
CKO€ ONMCaHUE JIBW)KECHUsI HOCHUTENEH 3apsiia. MexaHu3Mbl paccesHUs HOCUTENIEH 3apsiaa: IpuMec-
HOE paccesiHHe, paccessHie Ha aKyCTUYeCKUX (DOHOHAX, paccessHue Ha ONTHYECKUX (POHOHAX, pacces-
HUE Ha JedeKTax, AMEKTPOH-IIEKTPOHHOE paccesHre. MexaHu3Mbl peKoMOMHaIMKU HocuTenel. Bpe-
Ml )KM3HU HEPABHOBECHBIX HOCUTEJIEH.

HepaBHoBecHbIE siBJIEHHs B MOJYIPOBOAHUKAX. Ipolecchl nepeHoca B HEOAHOPOAHBIX MOJTY-
IIPOBOJAHUKAX.

Teopus p-n nepexoaa. Pacnpenenenue 3apsana, CTpyKTypa MoJisi 1 HOTEHIMalIa B P-N epexoje.
Pacrnipenenenue KoHIIEHTpallM OCHOBHBIX M HEOCHOBHBIX HOCUTENEH B P-N nepexoje. P-n nepexon B
cocrosiHue paBHoBecus. O0enHEHHBIN cioi. JJuon moa BHemHUM HanpsikeHueMm. @opmyna Llokmu.
BonbT-amniepasie xapaktepucTuku. bapbepHas €MKOCTH P-N Mepexoaa M CONPOTUBIEHHE Oas3bl.
BonbT-aMriepHble XapaKTepUCTHKU OUMOJISPHOro TpaH3uctopa. Mogens D6epca-Momna. Konrtakr
MeTaJI-nonynpoBoaHuk. bapeep lllorTkn. OMu4ecKkuil KOHTaKT.

VYcerpoiictBa Ha 0aze auoaa. bunonspHslil Tpansucrop. PaboTa OUNOISAPHBIX TPaH3UCTOPOB B
cxeMmax. bunonsipHeie TpaH3UCTOPHI ¢ U30JUPOBAHHBIM 3aTBOPOM. SIBIIEHUS Ha PE3KOH IpaHULE pa3-
nena marepuaioB. IloneBoit TpaH3ucTop ¢ p-n nepexojnom u 6aprepom LlloTTku. [loneBoii TpaH3u-
CTOp METaJUI-IUAJIEKTPUK-TIONYNpoBOIHUK. [loeBoil TpaH3UCTOp MeETaylI-OKHCENI-TIOIYIPOBOAHHUK.
PaboTa nosieBbIX TPaH3UCTOPOB B CXEMaX.

[TomynpoBoHukoBbie npudbopsl CBY nuamnazona.

OnTos51eKTpOHHBIE TPHOOPBHI.

Texymuii KOHTPOJIb YCIIEBAEMOCTH peaTM3yeTcsi B paMKax 3aHATHH CEMMHApCKOro U jabopa-
TOPHOTO THITOB, TPYIIIIOBBIX WM HHIMBHTYyaTbHBIX KOHCYIIbTAIIHA.
[TpomexkyTouHast aTTECTALUsI IPOXOAUT B TPAAUIIMOHHBIX (hopMax (IK3aMEeHBI).
4. YueOHO-MeTOAUYeCKOe o0ecrieueHre CAMOCTOSITeIbHOI padoThl 00y4yarouxcs
[TonroroBka K MpakTHYECKUM, JJAOOPATOPHBIM M JIEKIMOHHBIM 3aHATHsIM. [loaroroBka u 3ammra
pe3ysbTaTOB BBHIOIHEHUs Ja00opaTOpHbIX padoT. [IoAroToBKa K MPOX0XKAECHUIO U MPOXOKACHHUE UCTIBITA-
HUI IPOMEKYTOYHOHN aTTeCTaluy (IK3aMEHbI).
KoHnTponbHble BOMPOCH U 3a/1aHus JUIsl TPOBEIEHUS TEKYIIET0 KOHTPOJISI U IPOMEXYTOUHOM aTTecTa-
IIUH 110 UTOTaM OCBOEHHSI TUCIMILIIMHBI IPUBEIEHBI B I1. 5.2.
5. ®@oH] OIEHOYHBIX CPEICTB IJIsl MHPOMEKYTOYHOI aATTECTAIIMH MO0 TUCHUILINHE (MOIYJIIO),

BKJIFOYAIOIIWH:

5.1. Onucanmne mWIKaJI OLEHUBAHHUS Pe3y/JIbTATOB 00y4YeHHUs MO AN CHHUILJIMHE



'Yposenn IIkaJja oueHuBaHUs CPOPMHUPOBAHHOCTH KOMIIETEHIU M
copmupo- HeynosJjierso-| Y 1oBaersopu-
NJI0X0 XO0pouIo O4YeHb XOPOIIo OTJIMYHO MPEBOCXOTHO
BAHHOCTH PUTEIBHO TeJbHO
IKKOMIIeTeH LU i
(unuKaTopa He 3auTeno 3ayTeHo
ImoCTHKEHUST
IKOMIeTeHIMii)
OtcyrcTBHE |YpOoBeHb 3Ha- [MHUHUMAaIbHO |YpOBEHb 3HAHHM |YPOBEHb 3HAHUH |Y POBEHb 3HAHUH |Y POBEHBb 3HAHUI
3HAHWUI Teope-[HUI HIDKE MU- |[TOITYCTUMBIN B 00bEMeE, COOT- B 00BEME, COOT- [B 00BEME, COOT- [B 00BEME, ITpe-
THUECKOTO HUMalbHBIX  [ypOBEHb 3HAHUM.|[BETCTBYIOIIEM [BETCTBYIOIIEM [BETCTBYIOIIEM  [BBIMIAIOIIEM
MaTepHana. [TpeboBaHuid.  |JlomyIieHO MHO- [IporpaMMe MoJI- [IporpaMMe MoJ- [IporpaMMe IO~ [IporpaMMy MoJ-
HeBo3zmoxx-  [MImMenn mecTo [ro HErpyOBIX rotoBku. Jlomy- [roToBku. Jlomy- |[roToBKH, O3 TOTOBKH.
BHaHus HOCTB OIle-  [rpyOble ommo- (ommoOKy. [IIEHO HECKOJIBKO [[IIEHO HECKOJIBKO [OMTHOO0K.
HHUTH ITOJTHOTY [KH. HEerpyObIX OIIH- [HECYIIECTBEH-
BHAHMH 00K HBIX OIITHOOK
BCIIC/ICTBHE
0TKa3a 00y-
JaIOIIErocs OT
oTBeTa
OtcyrctBue [[Ipu pemenun [[Ipomemonctpu- [[Iponemonctpu- [[Ipogemonctpu- [[Ipogemoncrpu- [[IponemoncTpu-
MHHIMAJIBHBIX|CTAHAAPTHBIX  [POBAHBI OCHOB- [POBAHBI BCE OC- [POBAHBI BCE OC- [POBAHBI BCE OC- [POBAHBI BCE OC-
iymenuil. He- [3amau He mpo- |[Hble yMEHHSI. HOBHBIE YMEHUS. [HOBHBIE YMEHUS. [HOBHBIC YMEHUSI, [HOBHBIC YMEHUSL.
BO3MOXXHOCTb |1eMOHCTpHpO- [Pemiensl Tumo- [Pemens! Bce Pemens! Bce [perIeHbI Bce IPereHs! Bce
OLICHUTH BaHBI OCHOB-  [BBIE 33/1a4l C  |OCHOBHBIC 33/1a- |OCHOBHBIC 33/1a- |OCHOBHBIC 33/1a- (OCHOBHBIC 33/1a-
Y MeHus HaJIU4ne yMe- [Hble YMEHHS. [HEerpyObIMH UM C HETPYOBIMH (M. BBINOIHEHHI [H C OTAENBHBI- |[dH. BeImomHeHb
Huii Been-  (Mimenn mecto  jommOkamu. Bei- jommOkamu. Bel- [Bee 3aianus, B [MU HecCyIie- BCE 3aaHUs, B
CTBHE OTKa3a [rpyOble OIMO- [IONHEHBI BCE  [OJHEHBI BCE  [[OJIHOM 00BEME, (CTBEHHBIM HEJ0- [[TOJTHOM
00yJaromero- [Ku. BaJgaHus, HO HE B[3aJaHUs, B IIOJI- |HO HEKOTOpPHIE C [4€TaMu, BBINIOJI- [00BEME Oe3
Csl OT OTBETA MOTHOM 00BEMe. [HOM 00BEMeE, HO [HEeT0UETaMH. HEeHBI BCe 3aJa- |[HeJ04YETOB
HEKOTOpBIE C HUSI B TIOJTHOM
HEeI04ETaMu. o0BEMe.
OtcyrctBue [[Ipu pemennu [Mimeercs munun- |[[Ipopemonctpu- [[Ipogemonctpu- [[Ipogemonctpu- [[IpoxemoHcTpH-
BIIA/ICHUS CTaHIApTHBIX [MAaNbHBIA [pOBaHBI 6a30BbIE [pOBAHEI 0A30BbIE [POBAHBI HABBIKU [POBAH TBOpPUE-
MaTepHaloM. [3aJad He IPO- [HaOOp HABBIKOB [HABBIKK HaBBIKH MpY pelIeHNN  [CKUH TTOIXO0/ K
[HeBo3MOX-  |[I€MOHCTPHPO- |IJIs pEHICHHsT  [[IPU PEHICHWH  [IPH PEHICHWH  |[HECTAHAAPTHBIX [PEHICHHIO He-
Hasbici HOCTB OIle-  [BaHBI 0a30BbIC (CTAHJAPTHBIX  (CTAHJAPTHBIX  (CTAHJAPTHBIX  [3371a4 O3 OIIU- (CTaHIApPTHBIX
E— HHUTb HAJTMYHE [HaBBIKH. BaJad ¢ HEKOTO- [3a]1a4 C HEKOTO- [3a7a4 Oe3 omu- |0OK M Helmoué-  [3ajad.
HaBBIKOB Vmenu MecTo [ppIMM HEeO4YE-  [pBIMM Helo4YE-  [OOK M HEJouE-  [TOB.
BCIIECTBUE  [FpyObIe OMINO- TaMu Tamu. TOB.
0TKa3a 00y-  [KW.
JaIOIIerocs OT
oTBeTa
IIka/ja oueHKH NpH MPOMEKYTOYHOM aTTECTALMHU
Ounenka YpoBeHb NOATr0OTOBKH
Bce xomneTeHIuu (4actu KOMIETEHITUI), Ha POpMUPOBaHUE KOTOPHIX
IIpeBocXoHO | HaIpaBieHa JUCIMIUIMHA, COPMHUPOBAHbI HA YPOBHE HE HUKE «IIpE-
BOCXOIIHO»
Bce komneTeHIuu (4acTu KOMITETEHIUI ), HA (GOPMUPOBAHUE KOTOPBIX
OTIHYHO HalpaBJICHa AUCHUIIJINHA, C(I)OpMHpOBaHLI Ha YpPOBHC HC HHIKC «OT-
JUYHOY», TIPU ATOM XOTS OBl OJIHa KOMIETEHIUS chOpMHpOBaHA Ha
YPOBHC «OTJIUYHO»
Bce komneTeHIM (4acTu KOMITETEHIUI ), HA (OPMUPOBAHUE KOTOPBIX
3auTeHo OueHb X0po- | HampapiieHa TUCHMILIMHA, C(POPMUPOBAHBI HA YPOBHE HE HIKE «OUYEHb

110 XOPOIIO», TIPH 3TOM XOTs ObI OJJHA KOMIIETCHIIUS c(HhOpMUpOBaHA HA

YPOBHE «OY€HBb XOPOILIOY
Bce komneTeHIMM (4acTu KOMITETEHIHI ), HA (OPMUPOBAHUE KOTOPBIX
Xoporo HarfpaBjieHa TUCHUIUIMHA, C(OPMHUPOBAHBI HA YPOBHE HE HUXKE «XO-
poIIo», MPU 3TOM XOTsI Obl OJHA KOMIMETEeHLHs chOpMHUpOBaHA Ha

YPOBHE «XOPOIIO»

VYnosnerBopu- | Bce koMmmereHuy (4acTH KOMITETCHIIHH ), Ha (POPMUPOBAHHE KOTOPBIX
TEJILHO HarpapJeHa JUCIHUIUINHA, CPOPMHUPOBAHBI HA YPOBHE HE HIKE «YI0-
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BaHA HA YPOBHE «Y/IOBJIETBOPUTEIHHOY

BJICTBOPUTENIBHO», TIPU 3TOM XOTs ObI OJIHa KOMIETEHLUs CPOPMHUPO-

XoTs Obl 0JfHA KOMIIETEHIMS chOpMUpPOBaHA HA YPOBHE «HEYIOBIIE-

Heynosnerso- o
He 3aure- IO TBOPUTEIBHO», HU OJHA W3 KOMIIETCHIMH HEe CcPOpMHpOBaHA Ha
HO P YPOBHE «IJIOXO»
[Tmoxo XoTst ObI OTHA KOMITETEHITNS CPOPMHUPOBAHA HA YPOBHE «IIJIOX0X

5.2. TumnoBble KOHTPOJIbHbIE 32/IaHUSI WJIH HHbIE MATEPHAJIbI, HEO0OX0UMbIe JIs1 OIeHKH

3yJIbTATOB 00y4YeHHMS.

5.2.1. Bompocsl K 3K3aMeHaM

pe-

1) WHTerpan 3HEpruu MpH PENSTHBUCTCKUX CKOPOCTAX AJICKTPOHOB. BuIbI
3JICKTPOHHBIX TPACKTOPUH IPHU JBHKEHUU B CTATUYECKUX OJHOPOAHBIX DIIEKTpUYE-
CKOM M MarHUTHOM IOJISIX.

[IK-4

2) TlpecraBiieHre paanyc-BEKTOpa U CKOPOCTH SJIEKTPOHA TPH IBMKCHUU B
c11a00 HEOAHOPOJHBIX MOJAX. Y CIOBUS COXPAaHEHUs NTONEPEYHOro auadaTuyecKoro
uHBapuanta. Teopema byma. YcrpoiictBO M mpuHUIUII pabOThl MarHeTPOHHO-
WHXXEKTOPHOM IYIIKKA TUPOTPOHA.

[1K-4

3) BapuanuoHHblC TPUHIMIIE JAHAMHKH 3apsSKCHHBIX YacTHI] (TPHHIIAI
['aMUJIbTOHA, YKOPOUYEHHOTO NEHCTBUs, MONEPTION). DICKTPOHHO-ONTHYECKHI KO-
2 OUIHMEHT MPETOMIICHHSL.

[IK-4

4) Kiaccudukanms 31eKTpocTaTHYeCcKuX JTuH3. [TocTpoeHre n300pakeHus B
TOHKOHM U TOJICTOM JIMH3AX.

[1K-4

5) Kiaccudukanms MarHuTHbIX JTUH3. [IOHATHE O KBaAPYHNOIbHBIX JHH3aX U
2JIEKTPOHHBIX 3epKasiax. Bunpl abeppanuii 3J1eKTPOHHBIX JIHH3.

[1K-4

6) Buabl 21EKTPOHHBIX MHUKPOCKOIOB (IMHUCCHOHHBIN, MPOCBEYHBAIOIIHIA,
OTpakaTeJIbHBINA, PACTPOBBIM, aBTOAIEKTPOHHBIN, aBTOMOHHBIN), IPUHLUI UX JEH-
cTBUs. MeTO/IbI ¥ CPEICTBA KOHTPOIISL TEXHUYECKOTO COCTOSIHUS M DKCILTyaTalllu.

[1K-4

7) TlpuHnun pabOThl CUCTEMBbI PEKYINEpalMyd SHEPTUU AJIEKTPOHOB B MOIII-
HBIX 2JIEKTPOHHBIX NpHOOpax.

[IK-4

8) Otauunsi pe)KMMOB TEMIIEPATYPHOTO OIPAHUYCHUS] IMUCCHU U OTpaHUYe-
HUS TOKAa MPOCTPAHCTBEHHBIM 3apsAJOM B DJIEKTPOHHBIX JUOJAX. 3aKOH «TPEX BTO-
PBIX» Ul IIJIOCKOTO JUOJA.

[IK-4

9) Ilymku [Mupca. [IpenenbHbIi TOK TPAHCTIOPTUPOBKH AIIEKTPOHHOTO ITydKa
B IIpOCTpaHcTBe Apeida. Meroapl U cpecTBa KOHTPOJISE TEXHUYECKOTO COCTOSIHUSL U
IKCILTyaTaLHH.

[1K-4

10) Cwuubl, neicTByIOIIME Ha 3JIEKTPOH MPH BbIXoJE M3 TBEpHOro Tena. [Ipo-
¢buiIb NOTEeHIMAILHOTO O0apbepa Ha rpaHulle TBEPIOTO Tea.

[1K-4

11) Teopus TEpPMOIIEKTPOHHOW SMHUCCHU U3 TBEPAOTO Teia. MeXaHH3MBI
JIEMCTBHSI INIEHOYHOT'O M OKCHJIHOTO KaTOJIOB.

[1K-4

12) M3menenue npoduiis MOTEHIMAIBHOTO Oapbepa Ha rpaHMIle TBEPIOTO Te-
Ja 1Moj AeWcTBUEM BHEHIHEro 3jekTpuuyeckoro nois. ekt lortku. ABTosnek-
TPOHHAs ¥ B3pbIBHAsI YMUCCHSL.

[1K-4

13) 3aBucuMOCTh KO3 GUIIMEHTa BTOPHYHONH IMHUCCHH OT DHEPrHHM M YIJia
NaJcHUs. TEPBUUYHBIX JJIEKTPOHOB. PacmpenesneHne BTOPUYHBIX 3JIEKTPOHOB IIO
SHEPTUSIM.

[IK-4

14) OcHoBHbIe 3aK0HBI BHeNIHero oroaddekra (3akonsr CtoneroBa u DiH-
mreiiHa). Tunsl GOTOKATONOB M MX CPABHUTEIBHBIC XaPAKTEPUCTUKU.

[1K-4

15) Tlpunun paboThl U ObICTpOAEHCTBHE (HOTOIIEMEHTOB C BHEITHHM (POTO-
spdexrom. PoTOyMHOKHUTENN. METOIBI U CpeCcTBAa KOHTPOJIS TEXHUYECKOTO COCTOS-
HUS1 1 OKCIUTyaTalyH.

[IK-4
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16) OcoOeHHOCTH KPHUCTAIIMYECKONW CTPYKTYPBI TBEPIBIX TEI M MPaBUIIA T10- I1K-4
cTpoeHusl siueliku Burnepa-3eiitia.

17) IIpuyrHBI BO3HUKHOBEHHS 30HHON CTPYKTYpPhI TBEPABIX Tel. D PEKTHB- I1K-4
Hasl Macca 3JI€KTPOHOB U JILIPOK

18) Twumbl TBEPABIX TEN: METAIUIBI, AUDIICKTPUKH, TOIYIIPOBOIHUKH. YpoBeHb | [1K-4
@®epmu. CoOcTBEHHAs U MPUMECHAsI TPOBOAUMOCTh. OCHOBHBIE U HEOCHOBHBIE HO-

CHUTEJIU 3apsija.

19) Akyctuyeckue u ontudeckre (GoHOHBI. [Ipo/oabHBIC U MONEPEYHbIC KO- I1K-4
ne0aHusl. 3aKOHBI JUCIIEPCUU sl TPEXMEPHON PEHIETKH.

20) Kunernueckoe ypaBHeHHE BosbIlMaHa M MEXaHHU3MbI PACCESIHUS 3JICK- [1K-4
TpoHOB. IloaBMKHOCTE HOCUTENEH 3apsa.

21) Pa3orpeB 3JeKTPOHHOTO ra3a B IOJYNPOBOIHHMKAax. Bpems penakcanuu | [IK-4
UMITyJIbCA ¥ DHEPTUU

22) ®orounonusaiys 1 GHOTOIPOBOIUMOCTh. MeXaHU3MbI PEKOMOMHALIUN HO- I1K-4
cUTeNen.

23) ubdy3uonnsiii u apeiidoseiii Tok. CooTHOmeHNs: DiiHmTelHa. CrcTe- [1K-4
Ma ypaBHEHHH JUIs ONMMCAHUS NOTEHIMAJIOB, MMOJICH U TOKOB. Bpemst xu3Hu u nud-
(Gy3uoHHasl JUIMHA HEOCHOBHBIX HOCUTEJIEH 3apsja.

24) MarauTHbIC CBOWCTBA TBEP/IBIX TEIL I1K-4

Bompocsl Kox dopmu-

pyemMou KoMm-
HETCHINH

1) TlousTHe 0 HaBEAEHHOM TOKE B IIEIIAX JICKTPOIOB. Teopema 0O MoJHOM I1IK-4
toke. Teopema Illokimu-Pamo. Meron momHoro Toka. IIpoBoauMocTts nuona Ha
CBUY.

2) Cratuyeckoe W JUHAMUYECKOE YIIPABICHHUE DJICKTPOHHBIM MOTOKOM. I1K-4
CkopocTHass MOYJSALUS AJIEKTPOHHOIO MOTOKA. YpaBHEHUE CKOPOCTHOM MOJY-

TSN,

3) VcTpoilcTBO M HPUHIMI JACHCTBUS JABYXPE30HATOPHOTO MPOJIETHOIO [1K-4
kiucTpoHa. IlpocTpancTBeHHO-BpeMeHHast Auarpamma. [IpuHuun paboTsl MHOTO-
PE30HATOPHOTO KJIMCTPOHA.

4) OrpaxaTenbHblii  KIHCTPOH. YCeTpoiCcTBO,  NPOCTPAHCTBEHHO- I1K-4
BpEMEHHasl [uarpamma.

5) 3oHBI reHepanuH, CTAPTOBBI TOK M MEPECTPOHKA YaCTOThI OTpayKa- I1K-4
TEJILHOTO KJINCTPOHA.

6) [punnun neiicrBus JIBB-O. CBoiicTBa NepHOIUIESCKUAX 3aMEIIISIONIIX [1K-4
cucteM JIBB-O. [IpocTpancTBeHHbIE rapMOHUKH. Y cTporicTtBo JIBB.

7) Jucnepcuonnoe ypasuenue JIBB. TlapameTpsl mucrnepcHOHHOTO ypaB- [1K-4
HeHust. CBoicTBa KOpHEH nucrnepcMoHHOro ypaBHeHus. Koadduuuent ycunenus
JIBB.

8) Henuneitnbie a3 dextsl npu rpynnuposke B JIBB. 3aBucumocts koad- | T1K-4
¢dunmenta none3Horo aeicteust JIBB oT mapamMeTpoB IHCTIEpCHOHHOTO ypaBHE-

Hus1. Cioco6s! yBenuuenus KI1/1 JIBB-O.

9) IlpuHnun aefcTBUS JaMIlbl 0OpaTHOW BOJHBL J{MCHIepCHOHHAS Xapak- [1K-4
TEPUCTHKA 3aMeUIIoNIeN cucTeMbl. PacnipeneneHue moyiss U TOKa, JIEKTPOHHAS
MepeCcTPOrKa YaCTOTHI.

10) IlpuHuun neiicTBus, YCTPOHCTBO M TPYNIUPOBKA 31eKTpoHOB B JIBB- I1K-4
M.

11) Crarudeckuii pexxuM paboThl MarHeTpoHa. DIEKTPOHHOE 00J1aKo B He- I1K-4

resepupyrouieM Maraerpose. KoaebaTenpHble CHCTEMBbl MAarHETPOHOB, T -BUJ KO-
nebGanuil. I'pynnupoBka snektpoHoB u KIIJ] maraerpona. Meronpl u cpencrBa




KOHTPOJIA TEXHUYCCKOI'O COCTOSIHUA M OKCILTyaTallum.

12) Tpunuun padotst MIIP. Ouenku ontumanbHbix napamerpoB. Meronel | [1K-4
Y CPEACTBA KOHTPOJIsI TEXHUYECKOT'O COCTOSIHMS U SKCILTyaTalliH.

13) IlpuunHbI yBEIMYCHHUS YCKOPSIOUICTO HAMPSHKCHUS B DIICKTPOHHBIX I1K-4
npudopax CBY. D0C pensaruBuctckux npudopos. Penstusuctckas JIBB, MIIAP
U YOUTpPOH.

14) KoHCTpyKIMs ¥ HapaMeTpbl PelIETKH aBTOIMHUCCHOHHBIX KaronoB Ha | [IK-4
ocHoBe karonoB Cnuaara. Jlnon u tpuoj ¢ karogom CrimHAaTa.

15) Ocob6ennoctu ycrpoiictBa U pabotsl JIBB O u M THIIOB ¢ KaTogamMu I1K-4
Counpra.

16) P-n mepexon B COCTOSIHHE PABHOBECHS U IO BHEITHHUM HAIPSKEHUEM. I1K-4
BounbT-amnepHble XapaKTEpUCTHKH MEPEX0JIa.

17) Pacnpenesnenue 3apsiia, CTpPYKTypa MOJsl M MOTEeHIMana B P-n mepexo- | [1K-4
ne. Pacnipesenenne KOHIIEHTPAIIMK OCHOBHBIX U HEOCHOBHBIX HOCUTEJIEH.

18) ®opmyna lllokiu. BoibT-amMiiepHbie XapaKTepPUCTUKU TU0JIa HA OCHOBE [1K-4
p-n nepexoxa.

19) BapbepHas EMKOCTH P-N miepexoja u conpotusieHue 6aspl. [Ipo6oii p-n [1K-4
nepexoza.

20) Bempsimutenu. Ctabunuzatopbl. MeTosibl U cpecTBa KOHTposist Texuude- | [1K-4
CKOTI'0 COCTOSIHUSI ¥ SKCILITYaTaluu.

21) Bapucropsl. Bapakropsl. Jlnoasl ¢ HakoruieHueM 3apsima. Meromsl u | [IK-4
CpeZICTBA KOHTPOJISI TEXHUYECKOT'O COCTOSIHUSL M SKCILTyaTalliH.

22) bunossipHblii Tpan3ucTop. Tumsl TpaHsucropos. Teopust pabotel Tpan- | [1K-4
3ucropa. TOKM cO3/1aHHbIE OCHOBHBIMU U HEOCHOBHBIMU HOCHUTEJISIMH.

23) BosbT-aMIiepHble XapaKTePUCTHKH OWIONSpHOrO TpaH3uctopa. Mo- | TIK-4
nenps D6epca-Mosa. [TapameTpsl Uit onvcaHusi OMIOJISIPHBIX TPAH3HCTOPOB.

24) Pexumbl paboThI OUITOISIPHOTO TpaH3ucropa. Cxembl BKIoYeHus Tpan- | [1K-4
3UCTOPOB. ba3oBbIe 3E€MEHTHI JOTHKH. BBICOKOYACTOTHBIE CBOWMCTBA. Metoapl u
CpEZICTBA KOHTPOJISI TEXHUYECKOTO COCTOSIHUSL M OKCILTyaTalllH.

25) SlBmeHust Ha pe3KO¥ TrpaHMIle pasjeia MaTepuanoB. KoHTakT merasi- [1K-4
nosynpoBogHuK. bapsep [loTTkn. OMHUYECKHI KOHTAKT.

26) CtpykTypa MeTaul-IudJICKTPUK-TIoNynpoBoAHuK. CTpykrypa Metamn- | [IK-4
OKHCEJ-TIOJIyNIPOBOAHUK. [IIOTHOCTE MOBEPXHOCTHBIX cocTosHuM. ['ereponepe-

XO[I.

27) Tlonesoii TpaH3ucTop ¢ p-n npexogom u O6apbepom Lortku. Dpdexr | [IK-4
nossi. Pacnpenenenne noTeHmana u moist B mpuoope.

28) Pacyer cTaTMYECKHX BOJBT-aMIIEPHBIX XapaKTEPUCTUK MONEBHIX TpaH- | [IK-4
3UCTOpPOB. THIBI W OCHOBHBIE TapamMeTpbl TPaH3UCTOPOB. BBICOKOYACTOTHEIE
CBOMCTBA.

29) TloneBoii TPaH3UCTOP METAII-AUANCKTPUK-TIONYpoBoaHUK. [Tpuaimun |  [IK-4
paboThl TpaH3ucTopa. Pacnpenenenue noreHnuana ¥ mois B npuodope. Pacuér
CTaTUYECKUX BOJIbT-AMIIEPHBIX XapaKTEPUCTHK. THUIBI U OCHOBHBIC IMapaMeTphI
TPaH3UCTOPOB. MeTo/ibl M CpeJIcCTBAa KOHTPOJISI TEXHUYECKOTO COCTOSIHUS U KCILTya-

TaIH.

30) IMoneBoil TpaH3UCTOP METAJUI-OKHUCEI-TIONYIPOBOJHMK. [IpuHIMI pa- I1K-4
00THI TpaH3uCTOpa. Pacmpenenenue moreHpana u nois B mpudope. Pacuér cra-
TUYECKUX BOJIbT-aMIIEPHBIX XaPaKTEPUCTHK.

31) Paborta moneBbIX TpaH3UCTOPOB B cxemax. OCHOBHbIE crocoObl BKiro- | [1K-4
4yeHus TpaH3ucTopoB. KoMmieMeHTapHbIe cXeMbl. ba3oBble 31€MEHTHI JIOTHKH.

32) TyHHenbHbIH q10/. JIABUHHO-TIPOJIETHBIN THO/. I1IK-4

33) I'eneparop 'anHa. I1K-4

34) ®otouperekTopsl. [TonynpoBogHukoBblie Jazepbl. CollHEUHBIE OaTapew. I1K-4
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Mer OJIbI U CPEACTBA KOHTPOJIA TCXHUYCCKOI'O COCTOSIHMA W OKCIUTyaTallum.

35) OOr1me MEeTO/IBI M CPE/ICTBA KOHTPOJIS TEXHUYECKOTO COCTOSIHUS U Kciutya- | [1K-4
TaIMX 3JIEMEHTOB U CHICTEM JIEKTPOHHKH.
5.2.2. TemaTuKa NPaAKTHYECKHUX 3aHATHI 1151 onleHKH KomneTeHuuu [MK-4
Kox dhopmu-
Bomnpocsl pyeMoi Kom-
HETEHINH
1. 3onbl bpuuitosHa. PEHTTeHOCTPYKTYPHBIN aHAIN3 KPUCTAIIOB. I1K-4
2. OcHOBHbIC U HEOCHOBHBIE HOCHUTENIN 3apsijia. YIPaBICHUE MPOBOIUMOCTHIO K-4
C IOMOUIBIO JIETUPOBAHMSL.
3. Dddexr Xomna IK-4
4, ®ortonoHuzanus U HOTONMPOBOIUMOCTb. TIK-4
5. MakcBeioBcKas pesiakcalys B IpOBOISIIEH Cpejie. [1K-4
6. MarnuTtHas BOCIPUMMYHUBOCTh 1 HAMarHUYE€HHOCTb. I1K-4
7. Cxembl BKIIIOUEHUSI OUMOJSPHBIX TPAH3UCTOPOB. ba3oBbie 371€MEHTHI JIOTH- K-4
KHM. BBICOKOYaCTOTHBIE CBOMCTBA.
8. IlmoTHOCTH MOBEPXHOCTHBIX COCTOSHUU. I 'eTeponepexo. I1K-4
9. IlomeBoii TPaH3WCTOP METAI-OKHCEI-MIOIYIPOBOJIHUK. BBICOKOUACTOTHBIE [K-4
CBOMCTBA.
10. KommiieMeHTapHbIe CXEMBI. [1K-4
11. JlaBunHO-npon€THbIN quoa. I'eneparop ['anHa. I1K-4
12. Conneunsle OaTapen. [1K-4
13. JIBmxeHue B cllaOOHEOMHOPOAHBIX MONSIX (apeidoas teopus). Ilomeped-
HBI anunabatmyeckuid uHBapuaHt. [lpeilipoBeie ypaBHeHus. YpaBHeHus Jla- [1K-4
rpamka. Teopema byma.
14. BapuanuoHHbIe NPUHIMIBI TUHAMUKH 3apsDKEHHBIX YacTUL]. DIEKTPOHHO- K-4
ONTUYECKUN KOIPPUIIMEHT MPEIIOMIICHUS.
15. Knaccu¢ukanuss MarHUTHBIX JIUH3. DJIEKTPOHHO-ONTHYECKHUE CBOMCTBA KO-
poTKO# (caboit) M JUIMHHOW MarHUTHBIX JIMH3. CHUIIbHBIE MAarHWTHBIE JHH3BI. [K-4
Abeppaliuu 3JIEKTPOHHBIX JIMH3. DJIEKTPOHHBIE 3epkajia. KBaapynoiabHble JTHH-
3bl. OTKJIOHSIIOLINE CHCTEMBI.
16. ITpoKeKTOphl NMEKTPOHHO-ITYYEBbIX TPYOOK. DJIEKTPOHHO-TyUYEBbIE TEXHO-
JIOTUYECKHE YCTAaHOBKU. DJIEKTPOHHBIE MUKPOCKOIBI (3MUCCUOHHBIHN, TPOCBEYH-
BAIOIINI, OTpakKaTeJIbHbIN, PACTPOBBIN, aBTOIJICKTPOHHBIA U aBTOMOHHBIN, IIPO- [1K-4
eKLMOHHbIE MHKPOCKOIBI). Pazpemiaromias cuiia 3J€KTPOHHBIX MHUKPOCKOTIOB
ITPOCBEYMBAIOLIETO THIIA.
17. TlpenenbHbI TOK TPAHCIOPTUPOBKH AJIEKTPOHHOIO Iy4Ka B MPOCTPAHCTBE K-4
apeiida. PopMUpOBaHUE JIEHTOUHBIX 3JEKTPOHHBIX My4koB. [lymku [Tupca.
18. OcobGennoctr paboThI 1eKTpoHHBIX Jiamn Ha CBY. MHepuus 351eKTpoHOB.
HaBenénuble TOKkM B LEMAX 3JEKTpOAoB. Teopema O MOJHOM TOKe. Teopema T1K-4
[Iloknu - Pamo.
19. CkopocTHas MOAYNSALUS AJIEKTPOHHOIO IOTOKA. YpaBHEHHE CKOPOCTHOM K-4
MOJTYJISLINH.
20. IpuHuun paboThl MHOTOPE30HATOPHOT'O KIMCTPOHA. I1K-4
21. DnexTpoHHas MPOBOAMMOCTH KIUCTpoHA. CTapTOBBIM TOK M IMepecTpoiika K-4
94acTOTHI KJIMCTPOHA.
22. CBoHCTBa MNEPHOAMYECKHX 3aMEIAIOMUX CUCTeM. lIpocTpaHCTBEHHBIE K-4
rapMoHUKHU. @a3oBasi CKOPOCTh MPOCTPAHCTBEHHON FapMOHUKH.
23. Henuneitnas teopust JIBB. Mozaenb 37eKTpOHHOTO MOTOKA B 3JEKTPOHHBIX K-4

npudopax CBY. Meton kpynubeix dactuil. JleOGaeBCKUi pagnyc AJIEKTPOHHOTO
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y4Ka.

24. Jlammna obpaTtHO# BoiHbIL [IpuHnun neiictBus. JucnepcruonHast XxapakTepu-
CTHKa 3aMeJUISIIoNIe cucTeMbl. Pacnipenenenue oy U TOKa, JIEKTPOHHAS I1e- [1K-4
peCTpoiiKa 4acCTOTBI.

25. Crarudeckuii pexxuM paboThl MarHeTpoHa. DIJIEKTPOHHOE 00JIaKO B HETCHE-
pupytouieM MarHetpoHe. KoisiebarenpHble CUCTEMbl MarHETPOHOB. Buabl koie-

OaHui KoneOaTeIbHON CHCTEeMbI MarHETPOHA, T -BUJ KoneOanuid. [ pynmupoBka MK-4
snekTpoHoB U KIIJ[ maruetpoHa.

26. IloneBoii TpaH3UCTOpP MeETAJLI-OKHCENI-TOIYIPOBOAHUK. BhICOKOYaCTOTHBIE K-4
cBoiicTBa. MeTO/IbI M CpelICTBA KOHTPOJISI TEXHUYECKOTO COCTOSIHUS M DKCILTyaTal|H.

27. Conueunble OaTaperd. MeToapl U CpeIcTBA KOHTPOJISI TEXHUYECKOTO COCTOSHUS K-4

H SKCILTyaTalliuun.

28. IIpo>KeKTOpBI AIIEKTPOHHO-JIYUYEBBIX TPYOOK. DIIEKTPOHHO-ITY4YEBbIE TEXHO-
JIOTUYECKHE YCTaHOBKU. DJIEKTPOHHBIE MUKPOCKOIBI (3MUCCUOHHBIHN, IPOCBEYH-
BaIOIIUH, OTPAaXKATENbHBIN, PACTPOBBIN, aBTOAJIEKTPOHHBIA U aBTOMOHHBIN, MPO- [1K-4
€KLIMOHHBIE MUKPOCKOIIbI). MeToIbI U CpecTBa KOHTPOJISI TEXHUUECKOTO COCTOSIHUS
Y OKCILTyaTaI|H.

29. OcobeHHOCTH paboTHI ANIeKTpoHHBIX JJamn Ha CBY. Merosp! 1 cpencTsa KOH-

TPOJIsl TEXHUYECKOTO COCTOSHYS M SKCILTyaTalliH. TTK-4
30. IIpuHIMI PaGOTBI MHOTOPE30HATOPHOTO KIUCTPOHA. METOAbl M CpelcTBa K-4
KOHTPOJIsI TEXHUYECKOT'O COCTOSTHUS Y IKCILTyaTallUH.

31. Jlamma obpatHoii BonmHbL. [IpuHiun aericTBus. MeToapl U CpeacTBa KOHTPOIIS MK-4
TEXHUYECKOIO COCTOSIHUS Y DKCILTyaTal|u.

32. Cratudeckuii pexxuM pabOTBl MarHeTpoHa. MeTompl W CpelcTBa KOHTPOJIS K-4

TCXHUYICCKOI'O0 COCTOSIHUA U SKCILTyaTalvu.

33. Kiaccuueckue 31eKTpOHBI-OCHUIIIATOPBI U 3JIEKTPOHHBIE Ma3epbl. [TpuHiun
pa6otel MIIP. OneHky onTUMalbHBIX MapaMeTpoB. Y CTPOMCTBO U paboTa Tupo- [IK-4
TpoHa. MeTo/bl M CPEACTBA KOHTPOJISI TEXHUYECKOTO COCTOSIHUSL M DKCILTyaTaluu.

34. PenstuBucTCKHE 3JEKTpOHHBIE Ma3epbl - MIIAP u youtpon. Merozp! u
CpeCTBa KOHTPOJIS TEXHUYECKOIO COCTOSTHUS M OKCILTyaTallu.

[1K-4

35. OOrmme MeToIbI ¥ CPEICTBA KOHTPOJISI TEXHUIECKOTO COCTOSIHUS Y DKCIUTyaTaI N
AIIEMEHTOB U CUCTEM JJIEKTPOHHUKH

[1K-4

5.2.4. TllpakTuyeckue 3a1anus s oueHku komnerenuun [MK-4.

1) 3onbl bpuirodHa. PEHTIeHOCTPYKTYPHBIH aHAIN3 KPUCTAILIOB.

2) OCHOBHBIC M HEOCHOBHBIC HOCHUTEIH 3apsja. YTIpaBJIeHHE MPOBOJUMOCTBIO C TOMOIIBIO
JIETUPOBAHMUA.

3) Dddext Xomna.

4) ®dotomoHu3zanus u HOTOMPOBOIUMOCTS.

5) MakcBeIoBCKas pejaKcaus B MpOBOIAIIEH cpejie.

6) MarauTHas BOCOPUMMYHBOCTh M HAMArHUYEHHOCTb.

7) CxeMbl BKJIIOUCHHUSI OUTIONSPHBIX TPAH3UCTOPOB. ba3oBbie 3IeMEeHTHI JTOTUKU. Bhicokoua-
CTOTHBIE CBOMCTBA.

8) ILmoTHOCTH MOBEPXHOCTHBIX COCTOSTHUM. ['eTepornepexo.

9) TIloneBoii TPaH3UCTOP METAJLI-OKHCEIN-TIOYITPOBOJHHUK. BricokouacToTHBIE CBOWCTBA. Me-
TOJIBI M CPEJICTBA KOHTPOJISI TEXHUUECKOTO COCTOSTHUS M DKCILTyaTaIHH.

10) KommuieMeHTapHbBIE CXEMBI.

11) JlaBunuo-tiponétHeiit quoj. 'eneparop [anHa.

12) Conneunsie O6ataper. MeToIbl ¥ CPEACTBA KOHTPOJISI TEXHUYECKOTO COCTOSIHHSL M OKCILTyaTa-
WML

13) JIBwxeHue B cnabOHEOIHOPOIHBIX moisix (Apeiidosas Teopus). [lonepeunsiii agnadaTu-
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yeckuii uHBapuaHT. Jlpeiiossie ypaBHeHus. YpaBHenus Jlarpamka. Teopema byma.

14) BapuanuoHHbIC IPUHIMITBI AMHAMUKH 3apsHKCHHBIX YaCTHIL. DJICKTPOHHO-ONTHYCCKHH KO-
3G (HULHMEHT MPETOMIICHHS.

15) Knaccudukanusi MarHUTHBIX JIMH3. DJIEKTPOHHO-ONTHYECKUE CBOMCTBA KOPOTKOW (cia-
00i1) 1 ATMHHON MarHUTHBIX JUH3. CUJIbHbIE MarHUTHBIC JIUH3bI. AOeppanuu 3JIeKTPOHHBIX JIMH3.
OnexTpoHHbIe 3epkana. KBaapynoabHble MMH3EL. OTKIOHAIOIINE CUCTEMBI.

16) IIpoXeKTOpBl BIICKTPOHHO-IYYEBBIX TPYOOK. DIJIEKTPOHHO-ITYYEBBIE TEXHOJIOTHUCCKHE
YCTaHOBKHM. MeTonpl M CpecTBa KOHTPOJIS TEXHUYECKOIO COCTOSHMSA M OKCIUTyaTalUH.JJIEKTPOHHBIE
MHUKPOCKOIIbI (3MUCCUOHHBIN, IPOCBEUYNBAIOIINN, OTPAKATENIbHbIN, PACTPOBBIN, aBTOAIEKTPOHHBIN U
aBTOMOHHBIN, MPOEKIIMOHHbIE MUKPOCKOIIBI). Pazpemaromas cuia 3J1eKTpOHHBIX MUKPOCKOIIOB IIPO-
CBEUYHMBAIOILETO TUIIA. MEeTOMIbI ¥ CPEICTBA KOHTPOIISI TEXHUYECKOIO COCTOSTHUSA U DKCILTyaTalliu.

17) TlpenenbHbli TOK TPAaHCHOPTHPOBKU AJICKTPOHHOTO My4Ka B MpOCTpaHcTBe Apeiida. Dop-
MHPOBAHUE JICHTOYHBIX JIEKTPOHHBIX Iy4KoB. [Iymku [Iupca.

18) Ocobennoctu paboThl dekTpoHHbIX jJami Ha CBY. Uuepius snektpoHoB. HaBenénmbie
TOKH B LIEMSX 2IeKTpoaoB. Teopema o nosHoM Toke. Teopema [llokim-Pamo.

19) CkopocTHasi MOIYISIIMS SJEKTPOHHOIO MOTOKA. Y PaBHEHUE CKOPOCTHOM MOAYIISILIUY.

20) IMpuHumn paboThl MHOTOPE30HATOPHOTO KIMCTPOHA. METOIBI M CPEICTBAa KOHTPOJIS TEXHH-
YECKOI'0 COCTOSTHUSA 1 SKCILTyaTall|H.

21) DnekTpoHHAs MPOBOJMMOCTH KIMCTpoHA. CTapTOBBI TOK W IMEPECTPOKa YaCTOThI KIIU-
CTpOHA.

22) CBolicTBa MEPHOIMUECKUX 3aMeIAIONMX cucTeM. [IpocTpancTBeHHBIE TapMOHuKU. Da3o-
Basi CKOPOCTb IPOCTPAHCTBEHHOW FapMOHUKH.

23) Henuneitnas teopusi JIBB. Monenb 37EKTPOHHOIO TOTOKa B 3JICKTPOHHBIX MpUOOpax
CBU. Meron kpynHbix yactuil. JlebaeBCckuii paanyc 3J€KTPOHHOTO MyYKa.

24) Jlamma oOpatHo# BosiHbL. [IpuHIMN AericTBrst. METOIbI U CPEACTBA KOHTPOJIST TEXHUYECKOTO
COCTOSIHUSA U DKCIUTyaTaluu. JIMCIIEpCUOHHAs XapaKTepUCTUKA 3aMeUIIONIeN cucTeMbl. Pacripeneie-
HUE IOJIS1 ¥ TOKA, 3JIEKTPOHHAS IIEPECTPOIMKA YaCTOTHI.

25) Cratuyeckuii pexuM pabOThl MarHeTpoHa. DJIEKTPOHHOE O0JaKO B HEreHEpPUPYHOLIEM
MarHeTpone. KonebaTenbHble cHCTEMBbl MarHeTpoHOB. Bunbl xonebanuii kosie0aTeIbHON CHCTEMBI
MarHeTpoHa, 7 -Buj kojebanuil. I'pynnuposka snekrponoB u KII/] maruerpoHa.

26) Kiaccuueckue SIIEKTPOHBI-OCIMIUIATOPHI U DJICKTPOHHBIC Ma3epbl. [IpuHIMI paboThI
MIIP. OneHKH ONTUMaIbHBIX TapaMeTPOB. Y CTPOHCTBO U paboTa TMPOTPOHA.

27) PenstuBucTCKUE 3JIEKTpOHHBIE Mazephl - MIIAP u youtpoH. MeToapl U cpeicTBa KOHTPOIIS
TEXHUYECKOT'O COCTOSIHUSA U DKCILTyaTaLUH.

28) WHrerpan SHEPTUU MPH PEISATHBHCTCKHX CKOPOCTSX JJICKTPOHOB. BHIBI 3JEKTPOHHBIX
TPAEKTOPUH IIPU JIBUKEHUU B CTATUYECKUX OJHOPOAHBIX MIEKTPUUYECKOM U MAarHUTHOM IOJIAX.

29) Knaccudukarysi MarHuTHbIX JIHH3. [IOHATHE O KBAJPYMOJBHBIX JIMH3aX U 3JEKTPOHHBIX
3epkasiax. Buzpl abeppanuii 31eKTpOHHBIX JIMH3.

30) Bujibl 3JIEKTPOHHBIX MHKPOCKOIOB (3MHCCHOHHBIHM, MPOCBEYMBAIOIINI, OTpa)KaTelbHbIH,
pacTpOBBIN, aBTOAIEKTPOHHBIN, aBTOMOHHBIN), IPUHLIUI UX AeUCTBUs. METOIbI U CPEACTBA KOHTPOJIS
TEXHUYECKOTO COCTOSIHUSA U SKCILTyaTalUH.

31) IlpuHumn paboThI CHCTEMBI PEKYIEpaluy SHEPTUU JIEKTPOHOB B MOIIHBIX AIIEKTPOHHBIX
npubopax.

32) Otnuuusi peKUMOB TEMIIEPATypHOTO OTPaHWYECHHUS SMUCCHM W OTPaHWYEHUs TOKa IpO-
CTPAHCTBEHHBIM 3apsiIOM B AJIEKTPOHHBIX AUO0AaX. 3aKOH “‘TpeX BTOPBIX  IJISI INIOCKOTO JUOJA.

33) Ilymku [Tupca. [IpenenbHbIN TOK TPaHCIOPTHPOBKHU AIIEKTPOHHOTO ITyYKa B IPOCTPAHCTBE
npeiida.

34) Cwuubl, IeWCTBYIOIUE HA DIICKTPOH NP BBIXO/IE U3 TBepaoro tena. [Ipoduinb noreHnnab-
HOro OGaprepa Ha rpaHHLe TBEPAOIo Teja.

35) OcHoBHbIe 3akoHBI BHemIHero (oroaddekra (3axonsr CroneroBa n DifHmireiina). Tursl
(OTOKATOZOB U UX CPABHUTEIIbHbIE XapaKTEPUCTHKH.

36) INpuHumn paboThl u ObICTpOACHCTBHE (OTOITEMEHTOB ¢ BHEIIHUM (poTtoaddexrom. doto-
YMHOXKHUTENHA. MeTozbI ¥ CpecTBA KOHTPOJIS TEXHUYECKOTO COCTOSIHUS Y DKCILTyaTalHH.
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37) IlonsiTHe 0 HaBeNEHHOM TOKE B IEISAX DJIEKTPOJOB. Teopema o momHoM Toke. Teopema
[loxmu - Pamo. Meton nosnHoro Toka. [IpoBonumocts auoaa na CBY.

38) Craruyeckoe W JWHAMUYECKOE YIPABIICHHE JIEKTPOHHBIM MOTOKOM. CKOpPOCTHAs MOIy-
JSUS DJIEKTPOHHOTO MOTOKA. Y paBHEHUE CKOPOCTHON MOYJISIUH.

39) Craruyeckuii pexuM pabOThl MarHETPOHA. DIEKTPOHHOE O00JAKO B HErCHEPUPYOLIEM
maraerpone. KosebarenbHble CHCTEMbl MAarHETPOHOB, T -BHUJI KojiebaHuii. [ pynnupoBka 31eKTpOHOB
u KIIJI maraerpoHna. MeTopsl B CpeacTBa KOHTPOJISI TEXHUYECKOT'O COCTOSIHUS M SKCIUTyaTaluH.

40) Tpunanun padotsr MIIP. OrieHKH ONTHMAIBHBIX TAPaMETPOB.

41) TMpu4uHBl YBEIHYCHHUS YCKOPSIOUIETO HANPSDKEHHS B AJICKTPOHHBIX npubopax CBY. 50C
pensTuBUCcTCKUX TpubopoB. PenstuBucrckas JIBB, MIIAP u youtpon. MeToas! u cpencTBa KOHTPOJIS
TEXHUYECKOT'O COCTOSIHUS U SKCILTYaTaLUH.

42) KoHCTpyKIHMs W TapaMeTpbl PEIICTKH aBTOIMHCCHOHHBIX KAaTOJOB Ha OCHOBE KaTOJ0B
Crnunara. luon u tpuon ¢ karonom Cnunanara. OcodenHoctu yctpoiictsa u padorst JIBB O u M tu-
noB ¢ karogamu CrnuH/TA.

43) Kpucrajuimdyeckue penieTku. DiueMeHTapHas siueiika. Cummerpun. Pemerku bpase.

44) Kpucramutorpapuueckue Hanpasienus. Oomactu dupuxie. OdpatHas pemierka. MHAEKChI
Munnepa. fuelika Burnepa-3eiitua. 30Hb1 bpuitosHa.

45) PeHTreHOCTPYKTYPHBIN aHATU3 KpUCTAIOB. OMUCAHUE PEIIETKH KPEMHHSL.

46) KoneOaHus MpOCTOil M CIOXHOW 1enodku. [IpomosibHbIe U TONepeyHble KojeOanus. Pe-
HIeTKa ¢ OJIHUM aTOMOM B siuelike. PemieTka ¢ HECKOJIbKUMU aTOMaMU B STYCHKeE.

47) 3aKkOoHBI JUCIICPCUH ISl TPEXMEPHOM PEIeTKU. AKYCTHYECKHE M ONITUYECKIE (POHOHBI.

48) Teopwus ternoeMkocTH [rononra-ITtu.

49) KBaHTOBBIN NOAXO K onmucaHuio KpuctamioB. Cratuka bose-Diinmireitna. Teopuu Terio-
eMKoCTH DitHIITeiHa 1 J{ebast.

50) Ypasuenwue lllpenunrepa i nepruoauveckoro norenipana. Teopema bioxa.

51) Mogenp Kponwura-Ilenu. 30HHasE CTPYKTypa KPUCTAJUIOB: Pa3pelICHHbIC U 3alpelieHHbIC
30HBI. 3aKOH TUCIIEPCHUU.

52) Knaccudukarus: MeTaibl, TUIICKTPUKH, MOTYNpoBogHUKH. Kiaccudukanms: KoBajIeHT-
HbIE ¥ MOHHBIE KpUCTAILIBI. CBOOOIHBIE HOCUTEIHN 3apsijia: JIEKTPOHBI U AbIpKU. D PEeKTHBHBIE MaC-
CBI IEKTPOHOB U AbIpoK. ' pannynsle ycnosus bopra-Kapmana. [InoTHOCTE cocTosiHUMI

53) Teopus p-n nepexoja. Pe3kuit u nuddy3HbIi p-n mepexobl.

54) PacnpenencHue 3apsiaa, CTpyKTypa MoJjis U MOTEHIMAna B p-n mepexoje. PacnpenencHue
KOHIIEHTPAllMU OCHOBHBIX M HEOCHOBHBIX HocHuTeneil. [lepexon B cocTosiHue paBHOBECHS.

55) O6enuéunplit cnoit. uom mnoa BHemHWM HanpsokeHuem. Popmyna I[loxmu. Bomnbr-
aMIIepHbIE XapaKTepUCTUKU. bapbepHas EMKOCTb 1epexoja U CONpPOTUBIIEHUE 0a3bl.

56) IIpo6oii p-n mepexona. YcrpoiictBa Ha 6a3e muoxa. Bempsimutenu. Ctabunuzatopsl. Me-
TOZBI ¥ CPEJICTBA KOHTPOJISI TEXHUYECKOTO COCTOSIHUS U SKCILTyaTal|H.

57) lnoapl ¢ HaKOIUIEHHEM 3apsiia. MeTo/bl M CPEeACTBa KOHTPOJSI TEXHUYECKOrO COCTOSIHHS H
IKCILTyaTaIH.

58) bunonsipublii Tpansuctop. Tumbl TpaH3uctopoB. Teopust paboThl OHIIONSPHOTO TpPaH3U-
CTOpa, TOKHU, CO3/JaHHblE OCHOBHBIMU M HEOCHOBHBIMU HOCUTEISIMH. MeEToJbl U CpeacTBa KOHTPOJIS
TEXHUYECKOTO COCTOSIHUS U AKCILTyaTaluu.

59) BosbT-amIiepHble XapaKTEPUCTHKH OWIOJSPHOrO TpaH3ucTopa. Mozens Doepca-Mosia.
[TapameTpsl 1151 onMcaHus OUMONIAPHBIX TPAH3UCTOPOB.

60) PaboTa OMITONSAPHBIX TPAH3UCTOPOB B CxeMax. PekuMbI pabOThI OUIIOISPHOTO TPAH3UCTO-
pa. CxeMbl BKJIIOYEHMS] TPAH3UCTOPOB. ba3oBble 3JEMEHTHI JIOTUKH. BBICOKOYACTOTHBIE CBOWCTBA.
Mertozp! U cpesicTBa KOHTPOIIS TEXHUYECKOTO COCTOSHHS U SKCILTyaTalliH.

61) IlpecraBieHue paanyc-BEKTOpa U CKOPOCTH AIICKTPOHA MPH JBHKEHUU B CJIa00 HEOJHO-
POIHBIX MOJISAX. Y CIOBUS COXpaHEHMsI MONEPEeYHoro aarnadaTuueckoro nHBapuanTa. Teopema byma.
VY CTpoicTBO U MPUHIIMIT PaOOTHl MArHETPOHHO-UHKEKTOPHOM IYLIKU THPOTPOHA.

62) BapuannoHHBIC IPUHIKITEI JMHAMHUKH 3apsKEHHBIX YaCTHI (TPUHIIMI [ aMUIIbTOHA, YKO-
POYEHHOTO JieiicTBUA, MonepTion). DIEKTPOHHO-ONTUYECKUNA KO3 PULIMEHT MTPEeTOMIICHHUS.
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63) Knaccudukarus snexrpocrarnyeckux mH3. [loctpoeHne n3o0paxxeHus: B TOHKOM U TOJI-
CTOM JINH3aX.

64) Teopwust TEPMOIJICKTPOHHOM SMUCCHU U3 TBEPAOTO Tea. MexaHU3Mbl JICHCTBHS TIEHOY-
HOT'O U OKCHUJHOT'O KaTO/0B.

65) M3meneHue npoduiis NOTCHIUATBLHOTO Oapbhepa Ha FPaHMIIe TBEPIOTO Tea MO JICHCTBH-
€M BHEIIHEero AiekTpudeckoro nous. Dddext HIoTTku. ABTO3IEKTPOHHAS U B3phIBHASI SMUCCHSL.

66) 3aBucuMOCTh KO PHIIMEHTA BTOPHYHON SMUCCUH OT SHEPIHHU U YIJIa MaJCHUS IEPBUY-
HBIX 3JIEKTPOHOB. Pacnpenenenne BTOPUUHBIX 3J1E€KTPOHOB 110 SHEPTUSAM.

67) YcTpoiicTBO M MPUHIIMIT ICHCTBUS IByXPE30HATOPHOTO MPOJIETHOTO KIMCTpoHa. [1po-
CTpaHCTBEHHO-BpeMeHHas auarpaMma. [IpuHuun paboTel MHOTOPE30HATOPHOIO KIUCTPOHA. MeTob
U CPeJICTBA KOHTPOJISI TEXHUYECKOTO COCTOSTHUS U SKCILTYaTaL|H.

68) OrpakaTebHBII KIUCTPOH. Y CTPOMCTBO, MPOCTPAHCTBEHHO-BPEMEHHAs THarpamma. Me-
TOJIbI ¥ CPEJICTBA KOHTPOJISI TEXHUYECKOTO COCTOSIHUS U SKCILTYaTaLH.

69) 30HbI reHEpaIiH, CTAPTOBBINA TOK M MEPECTPOIKa YaCTOThI OTPAKATEIHHOTO KIHCTPOHA.

70) Mpunnun geicreus JIBB-O. CBoiicTBa nepuoanueckux 3ameisttonux cucrem JIBB-O.
IIpocTpancTBEeHHBIE TapMOHUKH. Y cTpoiicTBO JIBB.

71) Hucnepcuonnoe ypaHenue JIBB. [lapamerpsl qucniepcuonHoro ypaBuenus. CBoiicTBa
KOpHei qucnepcuoHHoro ypaBHeHus. Koaddumment ycunenus JIBB.

72) Henuneitnbie a3 dextrl npu rpynmnuposke B JIBB. 3aBucumocts ko3dduiimenTa mnoae3Ho-
ro aeiictBust JIBB ot mapameTpoB aucnepcuonnoro ypasHenusi. Cnoco6st ysenuuenus KI1J[ JIBB-O.

73) IlpuHuMD neicTBYS JaMIIbl 0OpaTHOW BOJIHBL. J{UCTIEpCHOHHAS XapaKTEPUCTHUKA 3aMe IS -
I01LIeN cucTeMbl. PactipeiesieHne moss ¥ ToKa, 3J€KTPOHHAs IIEpeCcTpoiika 4acTOThl. MeToap! U cpea-
CTBa KOHTPOJISI TEXHUYECKOT'O COCTOSIHUS U SKCILTyaTaLl|H.

74) TlpuHIUO AeiCTBHSI, YCTPOUCTBO M IPYIIUPOBKA 371eKTPoHOB B JIBB-M.

75) Pa3zorpeB 2J1€KTpOHHOTO T'a3a B MOJYIIPOBOJHUKAX. Bpems penakcaluy uMITyJibca U SHep-
run. ®oTononuzanus 1 GOTONPOBOIUMOCTb. MeXxaHU3Mbl peKOMOUHAIIMYA HOCUTENEH.

76) Bpems xu3HH HEpaBHOBECHBIX HocuTenel. J{uddysus cBoOo1HbIX HOcHTeeH 3apsiia. Tok
muddy3un 1 Tok npeida. Bo3sHUKHOBEHNE BHYTPEHHET O MOl B HEOJHOPOAHOM IOJIYTIPOBOIHUKE.
CootHomieHrne DUHIITEHHA.

77) Cucrtema ypaBHEHUIl [J1s1 OMMCAHKS TIOTEHIIMAIIOB, MTOJIeH U TOKOB. MaKCBEILUIOBCKas pe-
JaKcanus B IpoBojsiel cpeae. BpeMs ®U3HN HEOCHOBHBIX HOcuTenen 3apsaa. Auddy3snonnas
JUTMHA.

78) Ypasuenwue lllpenunrepa 1is nepruoudeckoro nmoreximana. Teopema bioxa. Mozens
Kponwura-llenu.

79) 30HHas CTPYKTypa KPUCTALIOB: pa3pelICHHbIC U 3alPEIIEHHBIC 30HbI. 3aKOH JUCTICPCHH.

80) Knaccudukanus: MeTaibl, AUdICKTPUKH, TIONTYIPOBOAHUKH. Kinaccudukanus: KOBalieHT-
HbIE ¥ HOHHBIE KpucTauibl. CBOOOIHBIE HOCUTEIN 3apsi/ia; dJIEKTPOHBI U AbIPKH. D (HEKTUBHBIE Mac-
CBI 2JIEKTPOHOB U AbIpOK. I'pannunsie ycnosusa bopra-Kapmana.

81) IlmotHOCTH cocTosiHmit. DyHkius Depmu 1 moBepxHOCTh Depmu. 3acereHne COCTOSIHUIT B
MeTaJljIaX U AUDJIEKTPUKAX. DIEKTPOHHAs TEIUNIOEMKOCTh B METAJNIaX. 3aCeJIEHUE COCTOSIHUM B MOJTY-
MIPOBOJHMKAX. Y paBHEHUE AJIEKTPOHEUTPAIILHOCTH.

82) Ypoen» ®epmu 1 KOHIIEHTpAIHS HOCHTENEH B COOCTBEHHBIX M IPUMECHBIX MOJIYIIPOBOI-
Hukax. O01acTh ucToeHus npumMeceir. OCHOBHBIE 1 HEOCHOBHBIC HOCUTENH 3apsiia.

83) SIBnenus Ha pe3Kol TpaHUIIe pasjena MarepuanoB. KOHTakT MeTayuI-monynpoBoJHUK. ba-
pbep LlorTkn. OMUYECKU KOHTAKT.

84) Crpykrypa MeETaJII-IU3IEKTPUK-TIOITYIIPOBOHHUK. Crpykrypa MeTaJlJI-OKHCE-
MOJYMPOBOIHUK. [[ITOTHOCTH MOBEPXHOCTHBIX COCTOSTHUIM.

85) I'ereponepexon. [loneBoii TpaH3UCTOP ¢ p-n nepexoaoM u 6apbepom LLIOTTKH, TPHHIUIIET
ux palboThl, pacnpeeseHue MOTeHIInaja U MoJis B Mpuoopax, pacuéT CTaTUYECKUX BOJIBT-aMIEPHBIX
XapaKTEPUCTHK, TUIIBI U OCHOBHBIE ITapaMETPhl TPAaH3UCTOPOB, BHICOKOYACTOTHBIE CBOMCTBA.

86) IlomeBoii TPaH3UCTOP METAILI-IUICKTPUK-TTOIYITPOBOIHUK, TIPUHIIMITEI €0 paboThI, pac-
npejeneHre NOTeHIMaNa | Mo B Mpuoope, pacyéT CTaTUYECKUX BOJIBT-aMIIEPHBIX XapaKTEPHUCTHK,
THIBI U1 OCHOBHBIE MAPAMETPBI TPAaH3UCTOPOB, BEICOKOYACTOTHBIE CBOMCTBA. METOIbI M CPE/ICTBA KOH-
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TPOJISI TEXHUYECKOTO COCTOSTHUSI M SKCILTYaTallUH.

87) IloneBoii TpaH3UCTOP METAILI-OKUCEN-TIOIYHPOBOIHHK, PUHIMIBI €ro paboThl, pacrpe-
JIeTICHUE TIOTSHIMANa | TOJIsl B IPUOOpe, pacuéT CTaTHYECKUX BOJBT-aMIIEPHBIX XapaKTePUCTUK, TH-
bl ¥ OCHOBHBIC HAPaMETPbl TPAH3UCTOPOB, BHICOKOYACTOTHBIC CBOWCTBA. MeETOMIBI U CPE/CTBA KOH-
TPOJISI TEXHUYECKOTO COCTOSTHUS 1 SKCILTYaTaLlHH.

88) Pabota moseBbIX TPaH3HCTOPOB B CXEMaX, OCHOBHBIC CIIOCOOBI BKIIIOYCHHS TPAH3HCTOPOB.
KOMHHGMCHTapHBIe cxeMbl. ba3oBbIe 37IEMEHTRI JTOTUKH. MGTOIIBI " CPCACTBA KOHTPOJIA TEXHUYICCKOI'O
COCTOSIHHS ¥ 9KCILTyaTalH.

89) dotouerekropsl. [lonynpoBonHukoBbie da3epbl. CoaHeYHbIC OaTaper. MeTo/ibl 1 CPeIcTBa
KOHTPOJISI TEXHUYECKOTO COCTOSIHHS U SKCILTyaTalHH.

5.2.5. TemaTuka JOMALIHUX 3a0aHUI 109 oueHkd Komuerenuuu IK-4

1) Kpucrammnueckue pemétku. DinemenTapHas sueiika. Cummerpun. Pemérku Bpase. Kpu-
cTajutorpaduuecKie HanpaBICHUS.

2) 3aKOHBI JUCIICPCHH ISl TPEXMEPHOU PEIIETKH. AKYCTHUCCKHAE M ONITHYECKHE (DOHOHBI.

3) Teopus ternoémkoctu [Jrononra-ITtu. KBaHTOBBII 101X0/1 K OMMCAHHIO KPUCTAJLIOB.

4) VYpasuenue Illpenunrepa mns mepuoaMyecKoro moreHnuana. Teopema biaoxa. Mozens
Kponwura-Ilenu. 3oHHas CTpyKTypa KpUCTAJJIOB: pa3pelliEHHBIE U 3alIPEILEHHBIE 30HBI.

5) MexaHu3MbI pacCesiHUs HOCUTENCH 3apsiia: MPUMECHOE PACCEsIHUE, pAacCesHHE Ha aKyCTH-
yecknx (OHOHAX, paccessHMEe Ha ONTHYECKHX (POHOHAX, paccessHHEe Ha Ae(eKTax, 3JIeKTPOH-
3JIEKTPOHHOE paccesiHuE.

6) MexaHu3Mbl pEKOMOMHAIIMK HOCUTENICH. Bpemst )K13HH HEpaBHOBECHBIX HOCHTEIICH.

7) Pacmpezenenue 3apsiia, CTPYKTypa MoJisl U MOTEHIMa a B P-N mepexoie.

8) PacmpezenceHue KOHIIGHTPAIIMKA OCHOBHBIX M HEOCHOBHBIX HOCHTENEH B P-N mepexo/ie.

9) P-n mepexox B coctosinue paBHOBecusi. OO0eaHEHHBIN co. [IM0a MOa BHEUIHUM HAarpsi-
JKEHUEM.

10) ®opmyna [okmu. BonbT-ammnepHbie XapaKTEePUCTHKH.

11) BapwepHasi eMKOCTb P-N miepexo/ia U COMPOTHBIICHHE Oa3bl.

12) BonbT-aMIepHbIe XapaKTEPUCTUKH OUIIONSIPHOTO TpaH3ucTopa. Mojens D6epca-Mortna.

13) Konrakt meTamut-noiaynpoBoaauk. bapsep lortku. OMU4ecKkuii KOHTAKT.

5.2.6. Tembl J1a00paTOPHBIX padoT 1Js1 oueHKU kKomneTenun ITK-4

1) TepMoOdJEKTPOHHAS SMHCCHS

2) TloneBas smuccus

3) BropuuHas 3eKTpOHHAS IMUCCHUS

4) ®DOTO’NEKTPOHHAS IMHUCCHUS

5) Texuuveckue NpUMEHEHHs (POTO- ¥ BTOPHUHON SMHCCUH
6) OcHoBHbIe IOHATHS dNeKTpoHUKH CBY

7) KnuctpoHsl

8) Jlammel Oerymeit u oopaTHoit BonHbl THa O (JIBB-0, JIOB-0)
9) JIbB M-tuna. Maruetpox

10) PenstuBuCTCKast BHICOKOYACTOTHAS JICKTPOHUKA.

11) Jlazepsl 1 Ma3epbl Ha CBOOOIHBIX JEKTPOHAX

12) BakyymHast MukpodsiekTponrka CBY

13) Kpucrammudeckas CTpyKTypa TBEPAOro TejIa

14) KosiebaHus ¥ BOJHBI B KPUCTAJUTUICCKOM peIéTKe

15) DneKTpOHBI B IEPHOANIECCKOM TTOTCHIHATIC

16) CraTtucruka HOCUTENCH 3apsiia

17) Teopus p-n epexoaa

18) BumosnsipHbIN TPaH3UCTOP

19) SIBneHms Ha pe3KOi rpaHUIlC pa3jiea MaTepHAIOB
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20) IloneBoii TpaH3UCTOP METAILI-OKUCEI-TIOTYIPOBOIHUK
21) Pabora moyieBbIX TPAaH3UCTOPOB B CXEMax

5.2.7. 3agaum ns1 sk3aMeHoB (oueHKa copmupoBanHocTH kKomneTeHnuu IK-4)

1) Haiiti npenenbHyr0 4acToTy (JUIMHY BOJIHBI) JIJISl TUIOCKOTO JHOJAA MPU KOTOPOH MOKHO
npeHeOpeyub HHepIueil AMeKTpoHoB. PaccMoTpeTs 2 ciydasi: a) [uoJl paboTaeT B peKuMe orpaHuye-
HUS TOKa IPOCTPAHCTBEHHBIM 3apsi/ioM; 0) BIUSHHEM MPOCTPAHCTBEHHOTO 3apsiia MOXKHO MpeHe-
Opeun. Yckopsitoniee Hanpspbkerue U=300 B, 3a30p anoa-karox d=5 mm.

2) Haiitu 3apsii, npomieaimii BO BHEIIHEH IEMH UIOCKOTO JU0/a IPU MPOJETe ¢AMHUIHOTO
AJIEKTPOHA.

3) Haiit yacrory rereparuu Mmonotpona ¢ d=20 mm, U=400 B.

4) Tloap3ysACh METOAOM IOJHOTO TOKA HAWTH BpeMs MpOJIETa 3JCKTPOHA B HOJE B PEIKUME
OTrpaHUYEHUS TOKA IPOCTPAHCTBEHHBIM 3apsIIOM.

5) Jloka3aTb, 4YTO B MOHOTPOHE aKTUBHAsI © PECAKTUBHAS TPOBOJMMOCTH SJICKTPOHHOTO ITyYKa
Ya(0)=Y,(0)=0.

6) Ilpu kakoii yactoTe f B KIMCTPOHE TMOCIE MPOXOKICHHUS TIEPBOIO PE30HATOPA OTCYTCTBYET
MOAYJISIIIMS 3JIEKTPOHHOTO IMy4Ka 1o ckopoctu? Yckopsrorniee HanpsikeHue Uy,=300 B, 3a30p mexay
ceTkamMu MoayisTopa d=5 mm.

7) Haiiti yactoty f, nmpu KOTOpoil K03()(UIIMEHT B3aUMOACHCTBHS 3JICKTPOHOB C MOJIEM pe-
3oHaTopa B kinuctpone M=0.9, ecnu d=5 mm, Uy=400 B.

8) Ha xakom paccrosiHMM X OT 1-rO pe3oHaTopa B 2-pe30HATOPHOM KIIMCTPOHE 0Opa3yercs
HauOoJee MIOTHBIN 3JIEeKTPOHHBIN CrycToK, ecinu A=4em, Up=4 kB, d=2 mm, Uy=150 B.

9) Ha xakoMm paccTOsiHMH X OT 1-TO pe3oHaropa B 2-pe30HAaTOPHOM KIIMCTPOHE HAJO MOCTa-
BUTbH BTOPOI pe30HATOP, YTOOBI MonyunTh MakcumanbHbiil KI1J] Ha BTOpOI rapmoHuke padoueit ya-
ctothl, eciid A =8 cMm, Us=4 kB, d=6 mMm, U;,=100 B.

10) Haiitn cBA3b MeXITy HOMEPOM 30HBI FeHepanuy n U noreHmuanoM Uy, OTpakarens B OT-
pakaTeabHOM KIIMCTPOHE.

11) HaiitTi BeaM4YMHY mapaMeTpa rpyNIupOBKH U HOMEP 30HBI TEHEPALUH [Tl OTPaXKaTeIbHO-
ro KJIMCTpoHa IpH ciepyromux mapamerpax: Uqs=300 B, Uy,=50 B, =500 MI', D=5mm, U;v=40
B, d=2mwm.

12) OueHnTh, Ha KAKOM PACCTOSHUHM X OT 3aMEUISAIONICH CHCTEMbI HAJI0 MPOIYCKaTh JJIEK-
TPOHHBIN My4OK, eciau A =3 cM, Uy=1 kB.

13) Haiitu koadpdurment ycunenus G B JIBB-O, ecnm anuna nammer L=10 oM, A =3 cwMm,
Uo=4 kB, Rc=10 om, Io=10 mA, cuuras, 4TO BIMSIHHEM IOJS IPOCTPAHCTBEHHOIO 3apsja MOX-
HO MpeHeOpeyb, a CKOPOCTh AJIEKTPOHHOIO ITyYKa paBHa XO0JIOJAHON (a30BOI CKOPOCTH BOJIHBI.

14) Ha CKOJBKO CKOPOCTh JJICKTPOHHOTO My4Ka JOJDKHA IPEBBINIATh XOJIOAHYI (a3oBYyrO
cKopocTh BOJIHBI, 4TOOBI B JIBB-O oTcyTcTBOBaNa skcrmoHeHIManbpHO HapacTaromias BoiaHa ? Uo=1
kB, Rc=40 om, [o=100 mA. [Toem mpocTpaHCTBEHHOTO 3apsijia MpeHeOpeyb.

15) B JIBB-O oTHoIlIeHHE YCKOPSIONIMX HANpPsDKeHUH Tpu padoTe Ha 1-oif u 3-eit mpocTpaH-
crBeHHbIX TapMoHuKax Ugi/Upz=1.4. OmnpenenuTh MOCTOSIHHYIO paclpoCTpaHeHHs HYJIEBON rapMo-
HUKH O, €CJIM Iepuoj cucteMsl D=4MM.

16) Haiitu BenmumHy ¢aszoBoii ckopoct B JIBB-M Ha rpaHuIiax moyiockl yCHICHUS, €CITH A
=3 cM, [0=3 mA, Rc=50 Om, marautHoe nosne B=100 I'c, noTeHIHaIBI OTPUIIATEIBHOTO 3JEKTPO-
Jla ¥ 3aMeUISAIONIe CUCTEMBbI OTHOCUTENIbHO Katoja cooTBectBeHHO U;1=-100 B, U,=900 B, a pac-
CTosiHUE MeX 1y HuMHu d=1 cm.

17) Haiitu ¢a3oByr0 CKOpPOCTh JJsl BUAa KojeOaHuil B 24-pe30HaTOPHOM MarHeTpoHe, €CIH
=10 cm, Ra=5 cm. UeMy npuMepHO paBHO 3aMEUIEHUE U AHOHOE HaNpsKeHHE?

18) OuenuTh ONTHMANBHBIE TTAPAMETPBI TUPOTpOoHa, eciiu Uo=70 kB, A =2.14 mwm, g=1, nnuHa
pe3onatopa L=10 .

19) BeiBecTH BOJNBT-aMIEPHYIO M BOJBT-(GapagHyl0 XapaKTEpUCTHKU p-n mepexona. OObsc-
HUTH (PU3UYECKYIO PUPOy o0paTHOro Toka auoaa. C UCmonb30BaHUEM 30HHOW JHUarpaMMbl U pac-
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IIPEJICIICHUs] KOHLIEHTPALMK 3JIEKTPOHOB M JIBIPOK JaTh KAau€CTBEHHYIO MHTEPIPETALMIO HAIUYHIO
HEeOOJIBIIIOr0 HAKJIOHA Ha y4acTKe HachllleHus oOpaTtHoi BeTBU BAX 11 peanbHbIX p-n IEpeX0/0B.

20) BwiBecTH BOJBT-aMIIEPHYIO XapaKTEPUCTHKY p-n mepexona. Ilo aHamoruu ¢ p-n mepexo-
JIOM OOBSCHUTH IIPOLIECCHl IPOTEKaHUs TOKa B rerepomepexose. OObsCHUTh NPUYUHBI BOZHUKHOBE-
HUS YHUIIOJIIPHON HHXKEKIIUH B OUITOIIPHOM TeTeporepexoie. OLeHUTh COOTHOIICHUE 3JIEKTPOHHOM
U JIbIPOYHOI KOMIIOHEHThI TOKOB B OUIIOJIIPHOM rereporepexone. B kakoil KOHCTpyKLuu reteporne-
pexoia BO3MOKHA OUIIOIISIPHAST MHIKEKLIUS ?

21) BeiBecTH BOJIBT-aMIIEPHYIO U BOJIBT-(hapanHyto xapakrepuctuky auona llorrku. Kak 0Oy-
JeT TpaHc(hOpMUPOBATHCS BOJIBT-(hapagHas XapakKTepUCTHKA U HANIpsDKEHHE Mpobost Au-N--n+ nuona
HIoTTKM npH yMEHBIIEHUH TOJUIMHBI n-ciosA? OTBeTbl 000CHOBATh C MMOMOIIBIO 30HHON AMarpam-
Mbl. OOBSCHUTH TEXHOJOTHUIO M3TOTOBJICHUSI 0aphepPHOTO U OMUYECKOIO KOHTAKTOB ((OTOIUTOrpa-
(us, HanbUICHUE, TPABICHUE, «B3PBIB))

22) OOBSICHUTD paclpeeICHUEe KOHIICHTPAIIMH JJICKTPOHOB, HAIMYUE dJICKTPHUYECKOTO TIOJIS U
HOTEHIMAJIBHOI0 Oaphepa Ha rpaHulle n+-n nepexona. Mcrnonb3ys ycinoBHs paBHOBECUS B TAKOHM CU-
CTeMe BBIBECTH COOTHOIIEHHE DiHIITeHa. OOBSICHUTH (PU3MUECKUI CMBICI TEIUIOBOTO MOTEHIHAIA
Kak K03(ppuirenTa nponopruoHaIbHOCTH MEXTY MOABMKHOCTBIO U K03 uiirenTom nuddy3um.

23) Haiiti monoxenue ypoBHs DepMu M KOHIEHTPAIUIO JIEKTPOHOB B COOCTBEHHOM repMa-
HuM npu Temmeparype 600 K, eciiu u3BectHO, YTO MIKMPHHA 3aMpelieHHON 30HbI IPU TaKUX TeMIlepa-
Typax MeHsercs 1o 3akony Eg=(0.7 — 310™T(K)) sB (m,=0.02my, mp=0.2my). Kak 3aBHCUT ypOBEHb
@depMH OT TemIeparypbl B IPUMECHOM HOJIYHNPOBOJHUKE M MOIYYUTh (KaUECTBEHHO) 3aBUCHUMOCTb
KOHTaKTHOM pa3HOCTU MOTEHLIUAJIOB B P-N EPEX0JIE OT TEMIEPATYpPHI.

24) TlomyuuB 3aBUCHMOCTB KpyTH3HbI BAX moneBoro tpansucropa ¢ 3arBopom LlloTTku u ero
K0d(ppHIIMEeHTa CTATHYECKOTO YCHJICHHSI OT HANPSHKEHUS HA 3aTBOPE M YPOBHS JIETUPOBAHMS KaHaJa,
OOBSICHUTB MPEUMYILECTBO KaHalla Ha OCHOBE JIBYMEPHOT'O JIEKTPOHHOTO Ia3a.

25) Tlomyuuth 3aBUCHUMOCTh KOX(PQHIMEHTA YCHUIJICHUS IMOJCBOrO TPAH3UCTOpA C YIPABIISIO-
MM p-N IEPEXOAOM OT KOHIIEHTPAIMK IPUMECH B KaHaJIE U HANPSDKEHMS Ha 3aTBope. [ KOHKpeT-
HOM BbIXOAHON BAX TpaH3ucTOpa NOCTPOUTH HArpy304HYIO MpsMYI0 U rpaduyecku (KadyecTBEHHO)
OTIpeNIeNIUTh TMHAMUYECKUH JMana3oH aMIUINTYAbl BXOJHOTO CUTHaNA (B CXeMe C OOIIMM HCTOKOM)
JUISL KOTOPOTO pean3yercs PeKuM JIMHEWHOTO YCUIICHHUS.

26) OOBSICHUTDH PEUMYILIECTBA FETEPOOUITOISIPHOTO TPAHZUCTOPA HIepe] OUIOISIPHBIM /IS Ye-
IO YHUCJIEHHO OLEHUTh: 1) CTeNeHb BIUSHUS YHUIOJISIPHOW MHXKEKIMHM Ha KOA(p(UIHEHT repeHoca
HocuTenell uepe3 0a3y; 2) aMIUIMTYly BCTPOEHHOI'O MOJISl B BApU30HHOM 0a3e M CBA3aHHOIO C HUM
YBEJIMUYEHHUS] CKOPOCTU HOCHUTENEH 3apsa.

27) BeiBectu BAX IIT ¢ ympaBisiiomumM p-n nepexonoM. KauecTBeHHO, HCXOs U3 pacmpeie-
JICHUI KOHILIEHTpallMM HOCHUTENEeH 3apsiia U HalpsDKEHHOCTH 3JIEKTPUUYECKOIo MOJis BIIOJIb KaHaja
TpaH3UCTOpa, OOBSICHUTH NPUYMHBI BOSHUKHOBEHHS yJacTKa HAchIEHHUs Ha BbIXxogHOH BAX TpaH-
3uctopa. OOBACHUTH MpaBUiia BIOOpAa CONPOTUBIICHUS HAarpy3Kd M HANpPsDKEHUS MUTAHUS TPaH3U-
CTOpa JJIs MOJIYYEHHS] MAKCUMaJIbHON MOLTHOCTH BBIXOJIHOTO CUTHAJIA.

28) BriBectu BAX M/III Tpan3ucTopa ¢ MHAYIIMPOBAHHBIM KaHaioM. KadecTBEeHHO, HCIONb-
3ysl 30HHYIO JJMarpaMMy M pacripeesieHue IEeKTPHUUECKOro Mo B TPAaH3UCTOPE, OOBSICHUTD MTPUYHU-
Hbl BOSHUKHOBEHHS HachllleHHs Ha BbixoaHoi BAX Tpansucropa. BeiBecTu koaddunneHT cratuue-
CKOT'0 YCHJICHHs IPUOOpa U OOBACHUTDH MOYEMY JUISl pealIn3alliid MaKCUMaJIbHOTO YCUJICHUS TPaH3U-
CTOpa HEOOXOUMO HCIOIB30BaTh YIaCTOK HACHINIEHUS BBIX0HOH BAX.

29) BriBectu BAX Oumnosnsiporo tpansuctopa. OOBSICHUTh NPUYMHBI HAIWYUST HEOOJBIIOTO
HaKJIOHA Ha BbIXOAHBIX BAX tpan3ucropa (3¢dext Dpnu). [nst orBeTa UCHOIB30BaTh 30HHYIO JUa-
rpammy, rpaduk pacnpenesneHusi KOHIEHTPALUH 3JIEKTPOHOB U JIBIPOK OT MPOI0JIEHOW KOOPIUHATHI
B CTPYKTYpE TPAaH3UCTOpPa U SKBUBAJIECHTHYIO cxeMy. OOBSCHUTH TEXHOJIOTHIO (POPMHUPOBAHUS OUIIO-
JSIPHOTO TPAaH3MCTOPA C IIOMOIIBIO HOHHOTO JIETUPOBAHMSL.

30) Ha koHKpeTHOM HpUMepe pachpeieieH sl HIEKTPUIECKOr0 TMOJIs BIOJb KaHaNa MOJIEBOTO
TPaH3UCTOPa C KOPOTKHM 3aTBOPOM OOBSICHUTH (PU3NUECKUN CMBICI YPaBHEHUN pETaKcalluy SHEPTHH
U UMITyJIbCA AJIEKTPOHOB B MOJYNpOBOAHMKE. KomndyecTBEHHO OLeHUTh JIMHY 3aTBopa GaAs moie-
Boro tpansucropa LlloTTku, mpu xotopoii 3¢dekT Beraecka ckopocTH OyAeT AaBaTh HAUOONBIIHMA
MOJIOKUTENBHBIN d(PPeKT (CunTaTh BpeMeHa pejaKkCcallui SHEPTHH U UMITYJIbCa U3BECTHBIMH )?
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31) Ucxons u3 BpemeHu penakcanuu ummynbca (10-13 c), appekTuBHON Macchl 3JIEKTPOHOB
(0.55m, s GaAs u 0.2 my aas Si) v mEpHHE 3anpeméHaoi 30usl (1.2 3B B Si u 1.4 5B B GaAs)
OLIEHUTH HANPSHKEHHOCTD TOJISL, TPU KOTOPOI BOZHMKAET JTaBUHHBIN 1Tpo0oii B GaAs u Si.

32) BbIBecTH COOTHOILICHHE Ul IUIOTHOCTH COCTOSHHN B IIOJYHPOBOJHUKOBOM KPHCTAJLIC.
[Tonmy4ynThb BBIpaKeHHE 11 KOHIICHTPALUHU AJIEKTPOHOB B 30HE MPOBOJUMOCTH MCXOJIS U3 IJIOTHOCTH
coctossHuN U QyHkuu epmu. OOBSICHUTH NIPU KaKUX YCIOBHUSAX 3JEKTPOHHBIM Ia3 sBISETCS BbI-
POXICHHBIM.

6. YueOHO-MeTOoAMUYECKOEe H HH(POPMALIMOHHOE 0O0ecneuyeHrue TUCIHIIIHHBI

@) OCHOBHas Tumepamypa

1. BopooseB M. /1. [TomynpoBoAHHKOBAs U BaKyyMHasl 3JEKTPOHUKA [DJIEKTPOHHBIN pecypc]:
yaeOHoe mocobue. — M.: M3marensckuit jom MOU, 2017. - ISBN 978-5-383-01128-7 —

Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785383011287.html [26.09.2019]

2. bummon O. DIJIEKTPOHHBIE CXEMBI H CHCTEMBI [DnekTpoHHBIH pecypc]. — M.: IMK Ilpecc,
2016. — 576 c. - ISBN 978-5-97060-172-3 —

Pexxum moctyma: http://www.studentlibrary.ru/book/ISBN9785970601723.html [26.09.2019]

3. BomoBo3oB A.M. OCHOBBI 3JIEKTPOHUKH [ DNEKTPOHHBIHN pecypc]. — M.: Undpa-Umxenepus,
2017. - 130 c. - ISBN 978-5-9729-0137-1 —

Pexxum moctyma: http://www.studentlibrary.ru/book/ISBN9785972901371.html [26.09.2019]

0) OononHumenbHas Iumepamypa

1. MepenkoB B.M. DiekTponuka [DIEKTpOHHBIA pecypc]: yaeOHO-METOIUYECKOe Mocooue. —
Hosocubupck: U3n-so HI'TY, 2017. — 80 c. - ISBN 978-5-7782-3278-5 —

Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785778232785.html [26.09.2019]

2. CyxanoBa H.B. OcHOBBI 2JIEKTpOHUKHU U HUPPOBON CXEMOTEXHHUKH [DIEKTpOHHBIN pecypc]:
yue0. mocobue. — Boponex: BIYUT, 2017. — 95 c. - ISBN 978-5-00032-226-0 —

Pexxum moctyma: http://www.studentlibrary.ru/book/ISBN9785000322260.htm! [26.09.2019]

8) npocpammmuoe obecneyenue TUYeH3UOHHoe U C60O00HO PACNPOCMPAHAEMOE

— OnmnepanuonHnas cuctema Microsoft Windows

— [laker npuknanubeix nporpamm Microsoft Office

— IIpaBoBas cucrema «KOHCYIBTaHT ILITIOCH

— Micro-Cap — SPICE mporpamma ajsi aHaJIOrOBOTO M IIM(POBOTO MOJAEIUPOBAHUS IJIEKTPH-
YECKHUX M AJIEKTPOHHBIX IIENeH ¢ MHTErPUPOBAHHBIM BU3YAJIbHBIM PEAKTOPOM

— KTechLab nporpamMma 1151 IpO€KTHPOBAHUS U CUMYJIALIUU SJEKTPUIECKUX CXEM

— bpaysep Google Chrome

2) Unmepnem-pecypcoi

— Caiitr MunucrepcTBa 3HepreTuku PD. - www.minenergo.gov.ru

— http://novostienergetiki.ru

— H3Bectus By30B «DneKTpoMexaHuKay, http://electromeh.npi-tu.ru/ru/archive/
— OBC «lOpaiit». Pexxum mocryma: http://biblio-online.ru

— OBC «KoncynbranT cTyaeHTa». Pexxum mocryma: http://www.studentlibrary.ru
— OBC «Jlanby. Pexxum nocryna: http://e.lanbook.com/

— OBC «Znanium.comy. Pexxum goctyma: Www.znanium.com
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0) npogheccuonanvhvie 6A3bl OAHHLIX U UHGOPMAYUOHHBLE CNPABOUHBLE CUCTIEMbL

— HWudopmanoHHbII TPOEKT 17151 paOOTHUKOB SHEPTETHYECKUX CIYXKO U CTYJIEHTOB 3JIEKTPO-
TexHu4Yeckux By30B http://electrichelp.ru

— DrexTpuKa u 3jekTposnepreruka https://pomegerim.ru

— DIEeKTpUYECTBO U dIeKTpocHabkenue http://enginer-electric.ru

— Pannosnexrponuka http://window.edu.ru/catalog/resources?p_str=PagnosnexTponuka
[26.10.19]

— Cnmcok cailToB 1o paauossnekTponuke http://radiostorage.net/page/3-spisok-sajtov-po-
radioelektronike.html [26.10.19]

— bank u300pereHnii, TEXHOJIOTUI U HAYYHBIX OTKpbITHI: http://www.ntpo.com [26.10.19]

— Hayunast snextpoHHasi 6uOIHoTEKA www.elibrary.ru [26.10.19]

— baza nanaeix BUHUTU PAH http://www.viniti.ru/ [26.10.19]

— ba3za aHHBIX pereH3upyeMon JIUTepaTypbl SCOPUS https://www.scopus.com
[26.10.19]

— baza gannsix Web of Science https://apps.webofknowledge.com [26.10.19]

— T'APAHT. UudopmanmonHo-mipaBoBoii-moptan http://www.garant.ru/
— TlpaBoBast cucrema «KOHCYJIBTaHT ILTFOCH»

7. MaTepuajibHO-TEXHHYECKOE 00ecredeHne T CIUTITHHbI

[Tomemienusi, UCTIONB3yEMbIE TIPU PeaTU3alUN AUCIUILTUHBI, TIPEICTABISIOT cOO0N yueOHbIe
ayJUTOPUU TSl IPOBEJCHHS YI€OHBIX 3aHATHH.

JlexiMOHHBIE, TTPAKTUYECKHUE 3aHITHS W JJA0OpAaTOPHBIE padOTHI MPOBOASTCS B CIICIUATIN3H-
pPOBaHHOH J1A0OPATOPUU DJIEKTPOHHON TEXHHUKH, MHKPOMPOIECCOPOB W MHUKPOIPOILIECCOPHBIX CH-
CTEM, DJIEKTPUUYECKHX U3MEPEHUM, OCHAIIEHHOW KOMILJIEKTaMH JTA0OpaTOpPHOro 00OpyIOBaHUs, Jia-
OOpaTOPHBIMU CTEHIAMHU U3MEPUTEIHLHBIM 000pPYI0BaHHEM, TEXHUYECKUM 000pYyI0BaHUEM, OOecte-
YUBAIOIINM MPOBEJICHUE 3aHATUH.

[Tomemienust (ayTuTOpUN) AL CAMOCTOSITENILHON pabOThl 00YYAIOIMIMXCSl OCHAIIEHBI KOMITb-
I0OTePHON TEXHUKOH, MOJKIIOYEHHON K ceT «HTepHeT» U 00eCeYeHHOI TOCTYIIOM B 3JIEKTPOHHYIO
nH(}OPMaIMOHHO-00Pa30BaTEIbHYIO CPEAY BY3a.
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