MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
DJIEKTPOHMKA M YJICKTPOHHBIE NPUOOPLI

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenue noarorosku / cneruaibHOCTh: 11.05.01 Paguno3sieKTpoHHbIE CHCTEMbI H KOMILIEKCHI
HanpasnenHocts (mpoduib) / cnenuanu3anvs: PaanosiekTpoHHblie cUCTeMbI epeaayu nHgopmanuu
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 2

Cemectp: 4

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexnn 34 34 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 68 68 4acoB
5 CamocTosiTenbHas paboTa 40 40 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DKk3aMeH: 4 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 rona, paccmoTpena u ogodpeHa Ha 3aceqanuu kadeaps DI« » 20 ropa,
pOTOKOI No

PazpaboTuuk:
npodeccop kad. D11 JI. H. Opnukos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. Menuxos
OKCIIepTHI:

notueHT kaga Il A. U. Axcenos

Crapuuii npenonaBatens Kadeapbl
pagnorexuudeckux cucteM (PTC) . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[ToaroroBka crenmuaMCTOB B 00JACTH PAaJIMOTEXHUKHU, CIOCOOHBIX K PEIICHUIO 3a7ad B 00iacTu
AIIEKTPOHUKH U AJIEKTPOHHBIX MIPUOOPOB.
N3ydyenue aucuumuimabl od0ecrneunBaeT 0a30BYIO MOJATOTOBKY Il OCBOSHUS MOCIEAYIOIIUX CXEMO-
TEXHUYECKHUX KYpPCOB

1.2. 3agaun JIMCHMIIINHBI
— wusydeHue pusndeckux 3P(HEKTOB U MPOIECCOB, MOJOKEHHBIX B OCHOBY MPHUHIIUIIA JCHCTBUS
MOJTYTIPOBOJHUKOBBIX, 3JEKTPOBAKYYMHBIX M OMNTOAJIEKTPOHHBIX MPUOOPOB, MCIOIB3YEMBIX B YCTPOWAi-
CTBaX COBPEMEHHBIX PAIMOAIIEKTPOHHBIX CUCTEM;
—  HU3y4YeHHUE DJEKTPUYECKHUX M IIYMOBBIX MapamMeTpoOB M UX B3aUMOCBS3H B PA3IMYHOTO BUAA
AIIEKTPUYECKUX KOHTAKTAX, MPUMEHSIEMBIX TOTYITPOBOAHUKOBON AJIEKTPOHUKE

2. MecTto mucuuniauebl B ctpykrype OIIOII

JucuumuinHa «OIeKTpOHUKA U 31eKTpoHHbIe pubops» (Bb1.5.18) otHocuTCs K 650Ky 1 (6a3oBas
4acTh).

[TpenmecTBYOIMKUMHU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIEC 3HAHMS, ABIAIOTCA: Marema-
Trka, OCHOBBI TeopuH 1iernen, Pu3nka, INEKTPOIMHAMUKA.

[Tocnenyromumy TUCHUITIMHAMU SBJSIIOTCA: MaTepHuaibl 1 KOMIOHEHTHI 3JIEKTPOHHBIX CPEICTB,
OCHOBBI KOHCTPYHPOBAHUS U TEXHOJOTMH MPOU3BOJCTBA PAMOITEKTPOHHBIX CPENCTB, PammoaBromaru-
Ka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

—  OIIK-6 rOTOBHOCTBIO YUUTHIBATh COBPEMEHHBIE TEHJECHIIUN Pa3BUTHUS JIIEKTPOHUKHU, U3MEPU-
TEJIbHON U BBIYUCIUTENBHON TEXHUKH, HHPOPMALIMOHHBIX TEXHOJIOTUN B CBOEW MPOQPECCUOHATIBHON /e -
TEJIbHOCTH;

— IIK-3 cniocoGHOCThIO OCYHIECTBIATH MPOEKTUPOBAHUE KOHCTPYKIMM 3JIEKTPOHHBIX CPE/ICTB C
npumeHeHneM coBpeMeHHbIX CAIIP u makeToB NpUKIAIHBIX IPOTPAMM;

B pesynpTare u3ydeHus: IMCIUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh Qu3HuUecKue SABICHUS U APPEKThI, ONPEAEISIONINe MPUHIINI AEHCTBUSI OCHOBHBIX IMO-
JTYIPOBOJHUKOBBIX, YJIEKTPOBAKYYMHBIX U ONTO3JIEKTPOHHBIX MPUOOPOB; 0COOEHHOCTH (PU3NUECKHUX MPO-
LIECCOB, MPOUCXOAIIMX HA TPaHUIIE pa3ziesia pa3INuHbIX cpel; GU3HMUECKHl CMBICT OCHOBHBIX Mapamer-
POB U XapaKTEPUCTUK DJIEKTPUUECKUX KOHTAKTOB PA3JIMYHOIO BHUJA B IOJYIIPOBOAHUKOBOM DJIEKTPOHHUKE;
BJIMSIHME TEMIIEpaTyphl Ha (PU3UYECKHE MPOLECCHl B CTPYKTYpPaX U UX XapaKTePUCTHUKHU;

— YMeThb HaxoJWTh B CIIPABOYHOM JUTEpaType 3HaUEeHUs 3JIEKTPOYU3NUECKUX MapaMeTPOB I0-
JyNIPOBOAHUKOBBIX MaTepUasoB (KPEMHUs, FEpMaHusl, apCEHU1a raJljius) AJIs OLEHKU UX BIMSHUS Ha Ia-
paMeTpsl CTPYKTYp, OOBSICHATh IMPUHIMI AEUCTBUS U CBA3b (PU3MYECKUX IAapaMETPOB CO CTAaTUYECKUMHU
XapaKTEPUCTUKAMU U ITapaMeTpaMU U3y4aeMbIX CTPYKTYp; IKCIEPUMEHTAIbHO ONPEAEIATh CTaTUUECKUE
XapaKTEPUCTHKH U MTapaMeTPhl Pa3IMYHbIX CTPYKTYP;

—  BJIaJeTh HABBIKAMU COCTABJICHUS DKBUBAJICHTHBIX CXEM OCHOBHBIX CTPYKTYpP; HaBBIKAMM pa-
OOTBI C TUIIOBBIMM CPEACTBAMH U3MEPEHHUH IPU SKCIEPUMEHTATIBHOM OINPE/ICIEHUN OCHOBHBIX ITapaMeT-
POB M CTATUYECKUX XaPAKTEPUCTUK U3Y4aEMBIX CTPYKTYP

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EeMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX €IMHMILIbI U IIPEJCTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
4 cemecTp
AynuTopHble 3aHATUSA (BCETO) 68 68
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Jlexknnn 34 34
[IpakTueckue 3aHATHS 18 18
JlaGopatopHble pabOThI 16 16
CamocrositenbHas paboTa (Bcero) 40 40
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 16 16
[TpopaboTka JICKIIMOHHOTO MaTepHraia 14 14
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 10 10
Bcero (0e3 ax3aMeHa) 108 108
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 144 144
3aueTHble EquHuIb 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

B ] = 2 § = =
o = < g S = 5 £
? S < < B 2 0
HazBanus pa3aenoB TUCHUIUIMHBI i ® o, o, o 2 &5
= = © = 5 0 = B
o, < < Q 8 8—1 g
4 cemectp
1 OcHOBBI (PU3HUKH MOTYTPOBOJHHUKOB. 2 2 0 8 OIIK-6, ITIK-3
2 ®dusnueckue Mpouecchl Ipu KOHTAKTe 2 2 10 | OIIK-6, ITIK-3
Pa3HOPOJIHBIX MaTEPHAIIOB (P-n MEPEXO],
KOHTaKT METaJlJI-TIOJIYIIPOBO/IHUK, I'eTe-
porepexon).
3 ®usnyecKkue MPoIECChl B CTPYKTYpE 2 2 2 4 10 |OIIK-6, ITK-3
MeTaJlI- AUIJIEKTPUK-TI0JIYIPOBOJHUK.
4 ®OTORNEKTPUUECKUE SIBJICHUS B TIOJTY- 4 2 2 5 13 |OIIK-6, ITK-3
IIPOBO/IHUKAX.
5 Pu3nYeCcKrue OCHOBBI DJIEKTPOBAKYYM- 2 4 2 5 13 |OIIK-6, IIK-3
HBIX IpUOOPOB
6 Knaccudukamnus 371eKTpOHHBIX TPHOO0- 2 0 0 1 3 OIIK-6, T1K-3
poB
7 11osrynTipOBOAHUKOBBIE JTUOIBI. 5 13 | OIIK-6, IIK-3
8 bunossipHbIe U MOJNEBBIE TPAH3UCTOPBI 11 |OIIK-6, ITIK-3
9 OCHOBHBIE MEKTPOBAKYYMHBIE MPUOO- 4 12 |OIIK-6, ITK-3
pbl
10 Knaccudukanus HHTeTpaTbHBIX CXEM 6 2 2 5 15 | OIIK-6, ITK-3
¥ OCHOBBI (DYHKIIMOHATLHOM 31EKTPOHH-
KU
Hroro 3a cemectp 34 18 16 40 108
Uroro 34 18 16 40 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
3 =
Z > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o S E
= o, =
a o 2
= S}
4 cemecTp
1 OcHOBBI (hPU3UKH ®uU3UYECKUE OCHOBBI MPOILECCOB B MOITYIPOBOIHU - 2 OIIK-6,
TIOJIYIIPOBOJJHUKOB. KOBBIX MaTepuajax. 30HHas TEOpHsl. 30HHBII CIIEKTP [1K-3
MOJTYTIPOBOTHUKOB
Hroro 2
2 ®usnueckue npoueccsl | Pu3nueckue MpoLecchl PU KOHTAKTE MATEPUAIIOB. 2 OIIK-6,
IIPY KOHTAKTE KonTakTHas pa3HOCTh MOTEHIMATIOB P-N MEPEXO. [1K-3
Pa3HOPOIHBIX Konrakt Mertasi- noiaynpoBoaHuk. ['ereponepexos.
MaTepuanos (p-n Hroro P
nepexoji, KOHTaKT
MeTaJlI-NOIYPOBOAHUK,
reTeporepexo).
3 ®usnueckue mporecchl | PoTONpoOBOIUMOCTh (BHYTPEHHUN (OTOIPGEKT). 2 OIIK-6,
B CTPYKTYpE MeTaJlj- B3aumoneiicTBUe cBETa ¢ HOCUTENSAMU 3apsja B p-n I1K-3
JTUDIIEKTPUK- niepexoe, GOToNEeTEKTOPHBIN pekuM, Gorodzc. [Tors-
MOJTYTIPOBOAHHUK. THE O IPSIMOM M OOPaTHOM bE303JIEKTPHUUECKOM (-
(dekTe B OTYIIPOBOHUKAX.
Hroro
4 ®OTO3NEKTPUIYECKHE DOTOIEKTPUUECKUE U TTBE303TIEKTPUUECKUE SBICHUS OIIK-6,
SIBIICHUS B B IIOJIyNIPOBOJHMKAX . DOTONPOBOANMOCTH (BHYTPEH- [IK-3
MOJIyITPOBOJHUKAX. Huit poroddext). B3aumozeiicTeue cBera ¢ HocUTe-
JSIMM 3apsijia B p-h nepexofie, (oToJeTeKTOP-HbIH pe-
KuM, poTtoszc. BonpTamnepHas XxapakTepucTuka 1
napameTpsl. [ToHsTHE 0 IpsIMOM M 0OpPAaTHOM MbE30-
ANeKTpUIeCKOoM d((HEKTE B TOTYPOBOTHUKAX
Hroro 4
5 duznyueckre 0OCHOBBI HemocTaTku morynpoBOJHUKOBBIX IPHOOPOB. DIeK- OIIK-6,
NIEKTPOBAKYYMHBIX TPOBAKYyMHBIE IPUOOPHI: JOCTOMHCTBA, HEAOCTATKH. [1K-3
npubopoB Turb! 31exkTpoBakyyMHBIX TpUOOpoB. OCOOEHHOCTH
MIPUMEHEHHUS AIEKTPOBAKYYMHBIX IPUOOPOB
Hroro
6 Kitaccudukanus [IpoexTnpoBaHre KOHCTPYKIMI IIEKTPOHHBIX OIIK-6,
AJIEKTPOHHBIX TPUOOPOB | CpeaCTB ¢ MpuMeHeHueM coBpeMeHHbIx CAIIP u na- [IK-3
KETOB MPUKJIAJAHBIX TporpaMM. Knaccudukamus snek-
TPOHHBIX TPUOOPOB.
Hroro
7 llonynpoBonuukosbie | Kitaccugukanys, Ha3HaueHUE, XapaKTEPUCTUKU U T1a- OIIK-6,
TUOIBI. paMeTpbl. DIEKTPUUECKUE MOJIECIN HEKOTOPBIX THO- T1K-3

noB. Crabunurponsl. UMnynscHbie auoasl. CBY-
muonbl. Jlnoner ¢ 6apsepom LllorTku (JIBII). Bapu-
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Karbl. P-i-n — muonel. BnusiHue KOHCTPYKTUBHO-TEX-
HOJIOTHYECKUX OCOOEHHOCTEHN CTPYKTYphI Ha mapa-
METpBI IUO/IOB

HUroro

8 bunonspHeie n
T10JIEBbIE TPAH3UCTOPHI

CxeMbl BKITIOUeHUS OUNosipHbIX TpaH3uctopos (BT):
¢ obmeit 6a30it (OB), o6mmmm smuTTepom (O3) 1 006-
M kostektopoM (OK). Pexxumer padotst BT. Uc-
ITOJIB30BAHUE CTATUYECKUX BOJIBT-AMIIEPHBIX XapaKTe-
PHUCTHK Jis1 pacueTa pabouux Touek. Cucrema audde-
peHnuanbHbIX mapaMmerpoB bT. CBsI3b TOKOB 31€KTPO-
10B U u¢depeHanbHbIX h-nmapamMeTpoB B paziuy-
HBIX cxeMaXx BKJroueHus. YacToTHele cBoiictBa bT, xa-
PAKTEpUCTUYECKHUE YACTOTHI, SKBUBAJICHTHBIE CXEMBI B
pexume Majoro curHana. JpeidoBbrit TpaH3uCTOP,
POJIb BCTPOEHHOTO BHYTPEHHETO 10s. MIMIynbcHbIE
ceorictBa BT B cxemax Ob u O3 B KIIIOYEBOM peKUME
paboThI, ero nmapaMeTpsl U NpeumyiiecTsa. Bunsl u
MCTOYHMKH IIYMOB, crioco0b! ux oreHku B bT.I1omny-
MIPOBOJJTHUKOBBIE MPHOOPHI C OTPULIATEIBHBIM COTIPO-
TUBJICHUEM. DUZNYECKUI CMBICIT OTPUIATETBLHOTO
Qg depeHInanbHOTO CONPOTUBIICHUS B TPUOOpax ¢
BAX N- u S-tuna. Ilpuauuns! gevicteusi, BAX,
OCHOBHBIE ITAPAMETPBI, U IPUMEHEHHUE OJHOIIEPEXO/I-
HOT'O TPAH3UCTOpa, TyHHENIbHOTO Anoaa.llonesbie
tpansuctopsl (I1T) n ux xknaccupukanus. Crarnye-
CKkHe xapakrepucTuky u napametpsl IIT ¢ ynpasisiro-
M nepexonom. IIT ¢ n3onupoBaHHBIM 3aTBOPOM CO
BCTPOEHHBIM M UHYLIUPOBAHHBIM KaHasloM. OcobeH-
Hoctu IIT Ha apceHuze ramums ¢ 3aTBOPOM Ha OCHOBE
6apwepa Lllottku u IIT Ha ocHOBE TeTepoOnepexooB.
YacrotHseie cBoiictBa IIT, anexrpuueckue Monenu u
VX TIapaMmeTpbl. BausHue mapameTpoB CTPYKTYphI U
pexxumoB paboTel Ha mapameTps! I1T. Bunael u ucrou-
Huku mrymoB B IIT. CpaBHenne napamerpos 11T u BT.

Hroro

OIIK-6,
[IK-3

9 OCHOBHEBIE
JJIEKTPOBAKYYMHBIS
npuoOOpHI

OCHOBBI YMMCCHOHHOM AJIEKTPOHUKH. Bubl sMuccum:
TEPMO-3JIEKTPOHHAs!, BTOPUYHAsI 3JIEKTPOHHAsl, JIEK-
TpocTaTudeckas, (POTONEKTpOHHas. [IBIKEHHE JJIeK-
TPOHOB B 3JIEKTPUUECKOM U MarHUTHOM MoJisix. [Ipun-
LIUIT DJIEKTPOCTATUYECKOI0 YIIPABIEHUS TUIOTHOCTHIO
3JIEKTPOHHOTI'O MOTOKA B AIEKTPOHHBIX Jamnax. CBU-
IpUOOPBI M MPUHLIUI UX pabOTHI. YIIpaBIeHNE TOKOM
AJIEKTPOHHOTO JIyda U TMOJI0KEHHUEM JIyda B dJIEK-
TPOHHO-TY4YEBBIX MpUOOpax. ['a30BbIN U JYyroBOH pa3-
psn. @uznyeckne MpoLecchl B ra3opa3psIHbIX Ipruoo-
pax. Tupatponsl. ['azopa3psaasie koMMyTaTopsl. Tpu-
raTpoHbl, MTHUTPOHBL. MarHeTpoHsl. Jlamiiel Oeryrei
BOJHBL. Kitnctponsl. OcoO€HHOCTH PUMEHEHUS
AIIEKTPOBAKYYMHBIX TIPHOOPOB.

Htoro

OIIK-6,
[1K-3

10 Kimaccudukanmst
HWHTETPAJIbHBIX CXEM U

OcHoOBHBIE TEpMUHBI U onpenenenus. Kpurepun
OLIEHKH CIIOKHOCTH MUKpocxeMbl. Kinaccudukarms

OIIK-6,
[IK-3
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OCHOBEI
(GyHKIMOHATHHOM
ANEKTPOHUKH

MHUKpOCXeM MO (YHKIIHOHATHLHOMY Ha3HAYCHHIO —
(poBbIe U aHATOroBbIe. KOHCTPYKTHBHO-TEXHOJIO-
THYECKHe TUITBI UHTErPaIbHBIX MUKPOCXEM — IOJTY-
MIPOBOJTHUKOBBIC U THOpUIHbIE. OCHOBHBIE TEHICHIIUU
Pa3BUTHS MOTYTIPOBOJHUKOBBIX MUKpocxeM. TexHomo-
T'Hsl THOPUIHBIX MUKpOocxeM. @OpMHUpOBaHHE MTACCUB-
HBIX 3JIEMEHTOB TOHKOIJIEHOYHBIX THOPUTHBIX MUKPO-
cxeM. OCOOEHHOCTH CTPYKTYp OUIOJISPHBIX TPaH3HU-
CTOPOB MHTETrPaIbHBIX MUKPOCXEeM. MeTO/Ibl U30IsI-
LU OT/IETBHBIX AJIEMEHTOB UHTETPAIHHBIX CXEM.
MHOT0SMUTTEPHBIE TPAH3UCTOPHL. TpaH3UCTOPHI C
nuoaoMm IlorTku. nogHoe BKIIFOYEHUE TPAH3UCTO-
poB. Mojienib HHTE-TPaIbHOTO OUTIOISIPHOTO TPAH3HU-
cropa.M/II1-TpaH3UCTOPHI C KaHAJIAMU N-TUIIA U
caMOCOBMEUIEHHBIMU 3aTBOpamMu. KomrieMeHTapHbIe
CTPYKTYpbL. [1osieBbIe TPaH3UCTOPHI C YIPABIISIONIUM
nepexoqom. [Ipocteiimas crpykrypa MEII-Tpan3u-
ctopa. [TomynpoBoanukoBbie pe3uctopbl. Henocrarku
MOJTYTIPOBOJHUKOBBIX PE3UCTOPOB U OTPaHUUEHUS Ha
BEJIMYUHY cornpoTuBiieHus. [InéHouHbIe pe3ucTopHI.
Konnencatops! 1 MHAYKTHUBHBIE dNieMeHThI. Jlornye-
ckue dyieMeHTHI. [IoHATHS 0 TOTHYeCKUX PYHKIIUIX
U, HE, NJIN. OcHOBHEBIE CTaTHYECKHUE U JTUHAMHYC-
CKHE IMapaMeTphl U XapaKTEPUCTUKU JOTUYECKHUX JIe-
MEHTOB

Hroro

6

Hroro 3a cemectp

34

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecreunBaeMbIMU (HOCJIC)IyIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Paznensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIUMA) H

obecrneynBaeMbIMH (ITOCIEIYIOIUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabuie 5.3.

Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3iennoB qaHHOM NUCIMIUIMHBL, IJI KOTOPBIX HEOOXOIUMO U3YUYCHHE

HayMeHOBaHME TUCLUILIMH 00ecreunBaOIIMX U 00€CIICUNBACMBIX TUCIUILIAH
1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue TUCIUTITUHBI
1 Marematuka + + + + + + + + +
2 OCHOBBI TEOPHUH LICTICH + + + +
3 ®dusuka + + + + + + +
4 DnexTpoauHaMUKa + + + + + +
[Tocnenyromue TUCIUTIITUHBI
1 Marepuanbl 1 KOMIOHEH- n n n n n n N N n
ThI JICKTPOHHBIX CPEJICTB
2 OCHOBBI KOHCTPYHPOBA-
HUS U TEXHOJIOTUHU MTPOU3- . . . . . N N N N "
BOJZICTBA PaIMO3JICKTPOH-
HBIX CPEACTB
3 PagnoaBTOoOMaTHKa + + + + + + + +
7
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TN
§ Bunnl zansatuit
= z -
=) o
] <
5 y & 8 g DopMbI KOHTPOJIS
= = = g 2
S = = O
4 =
OIIK-6 + + + + Ok3ameH, OtueT no Jabopa-
TOopHOM pabote, Onpoc Ha
3aHATHAX, Tect
[1K-3 + + + + Ok3amen, OTtyer o nadopa-
TopHOU pabore, Onpoc Ha
3aHATHAX, TecT

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX paboT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

A ¥ =
= 2 E
3 S 5
Z 25
]
HasBanus pasnenos HaumenoBanue mabopatopHbIX padoT zF &5
o S B
X g =
2 o 2
= o
4 cemectp
2 ®uznueckue nporecchl |MccnenoBaHue CTaTHYECKUX XapaKTePUCTHK OUIO- 2 OIIK-6,
IIpYA KOHTAKTE JIAPHBIX TPaH3UCTOPOB [IK-3
pPa3HOPOIHBIX Hrtoro 2
MaTepuaios (p-n
1epexol, KOHTAKT
MeTaJI-IOIYIIPOBOAHUK,
reTepornepexon).
3 ®uznueckue npoueccel |MccnaenoBaHue XapakTepUCTHK MOJIEBBIX TPAH3UCTO- 2 OIIK-6,
B CTPYKTYpE MeTall- poB [1K-3
HDIICKTPUK-
JUSTICKTD Hroro 2
MOJYTIPOBOAHHUK.
4 OOTOANEKTPUUECKHUE HccnenoBanre GpoTod1eMEHTOB 2 OIIK-6,
SIBJIEHUS B Hroro P [1K-3
MOJTYTIPOBOAHUKAX.
5 ®usnueckue ocHOBbl | MccienoBanue tTuparpona 2 OIIK-6,
3JIEKTPOBAKYYMHBIX Hroro [1IK-3
npubopoB
7 IlonynpoBogHukosbie | McciaenoBaHue cTaTHYECKUX BOJIBTAMIIEPHBIX Xapak- 2 OIIK-6,
TUOJBI. TEPUCTHUK THOJIOB T1K-3
Hroro
8 bunonspusie u UccnenoBanue 3nekTpoHHOTO Kitoya Ha BT 2 OIIK-6,
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MIOJIEBBIE TPAH3UCTOPHI Hroro I1K-3
9 OcHOBHBIE HccnenoBanue 2IeKTPOHHO-IYIEBON TPYOKH C DIIEK- OIIK-6,
NIEKTPOBAKYyMHbIE TPOCTATUYECKUM OTKJIOHEHUEM JIyda I1K-3
IpuOOpPHI Hroro 2
10 Knaccuduxanus HccnenoBanue u u3MepeHue napameTpoB 6a3oBoro 2 OIIK-6,
MHTETPAIIBHBIX CXEM U anementa TTJI [IK-3
OCHOBBI } Hroro 5
(yHKIIMOHATBHOU
IEKTPOHUKHU
Hroro 3a cemectp 16
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HanMeHoBaHue nMpakTUYECKUX 3aHATHH (CEeMMHApOB) NpHuBeeHO B Tabuuie 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
- o]
2 Z E
3 =
: X
HasBanus pasgenos HanmeHoBaHue NpaKTHUECKUX 3aHATUHN (CEMUHAPOB) zF &5
o S E
= g =
2 o 2
= o
4 cemectp
1 OcHOBBI (hU3UKH Omnpenenenre peXKMMOB pabOTHI TTOTYTIPOBOTHHKOBBIX 2 OIIK-6,
IIOJIYTIPOBOJAHUKOB. puOOPOB (IMO/Ibl, TPAH3UCTOPHI) [1K-3
Hroro 2
2 dusnyeckue npoueccsl | Pacyer BeIMYMHBI KOHTAKTHOW Pa3HOCTHU MTOTEHIIUA- [1K-3
IIpU KOHTAKTe JIOB NIPY U3MEHEHUH KOHLIEHTPALMU IPUMECH B OJHOMU
Pa3HOPOIHBIX u3 obnacTteil nmepexozaa
MaTepuanos (p-n Hroro 2
nepexo, KOHTaKT
METaJI-NIOJIYTPOBOAHHUK,
TeTePOTNEPEXOT).
3 ®uznueckue npouecchl | PacueT mmpuHbI nepexoja B 3aBUCUMOCTH OT MOJLYJIS 2 OIIK-6
B CTPYKTYpE METaJll- U TIOJIIPHOCTY NPUJIOKEHHOTO HalpsbkeHus. Pacuer
JIABJIEKTPUK- OaprepHoi U D Py3nOHHON eMKoCcTel TIepexo-
HIOJIyTIPOBOJHHUK. na.PacueT BoinbTaMIIEpHBIX XapaKTEPUCTHK UICaTU3U-
POBaHHBIX MEPEXOAOB IIPU Pa3IMUHON TeMIeparype .
Hroro
4 OOTOANEKTPUUECKHUE Pemenue 3amay Ha POTORIEKTpUUECKUE SIBJICHUS B OIIK-6,
SIBIICHUS B (OTO3IEKTPOHHBIX MTpHOOpax [1K-3
MOJIyNIPOBOJHUKAX. Hroro 7
5 duznyueckre 0OCHOBBI Pemenue 3anad Ha JBMKEHUE 3apSyKEHHBIX YACTHUIL B 2 OIIK-6,
IEKTPOBAKYYMHBIX BaKyyMe€, B DJIEKTPUYECKOM U MarHUTHOM I10JI€ [1K-3
npu B
pubopo Pemenue 3aay Ha pacyer 371eKTpoPU3NUECKUX Mapa- 2
METPOB 3JEKTPOBAKYYMHBIX IPUOOPOB
Hroro
7 IlonynpoBonHukoBble | IIpoekTrpoBaHNME KOHCTPYKLMM DIIEKTPOHHBIX OIIK-6,
JIAOMBI. cpencts ¢ npumeHeHreM coBpemeHHbix CAIIP u na- [1K-3

KCETOB IPUKIIAJJHBIX IIPOTrpaMM. KJIaCCI/I(I)I/IKaLII/ISI 9JICK-
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TPOHHBIX TPUOOPOB

Hroro 2
8 bunonspHeie n CxeMbl BKITIOUeHUS OUNosipHbIX TpaH3uctopos (BT): OIIK-6,
TIOJIEBBIE TPAH3UCTOPBI ¢ obmeit 6a30it (OB), o6mm smuTTepom (O3) 1 06- ITK-3
M koriektopoM (OK). Pexumst paboter bT. Uc-
MOJIb30BaHUE CTATUYECKUX BOJIBT-AMIIEPHBIX XapaKTe-
PHUCTHK 1151 pacueTa pabouux Touek. Cucrema audde-
peHnnanbHbIX napamerpos bT
Hroro 2
10 Knaccudukarus Kputepuu oneHku CiokHOCTH MUKpocxeMbl. Kitaccu- 2 OIIK-6,
MHTETPAJIbHBIX CXEM U (buKays MUKPOCXeM 10 PYHKIIMOHAIBHOMY Ha3Hayve- [1K-3
OCHOBBI HUIO — U poBBIe U aHAIOTOBBIE. KOHCTPYKTHBHO-
(GyHKIMOHATHHON TEXHOJIOTUYECKHE TUIBI HHTETPAJIbHBIX MUKPOCXEM —
ANEKTPOHUKHU MOJTYTIPOBOJHUKOBBIE Y THOPUIHBIE.
Hroro 2
Hroro 3a cemectp 18

9. CamocTtosiTe1bHasi padoTa

Bunasl camoctosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
b
5 @]
= z S
S i
Bunbl camocrosiTennbHON & > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
a e g
= S
4 cemectp
1 OcHOBBI (pU3MKH [ToaroroBka Kk npaxkTuye- 1 OIIK-6, |Omnpoc Ha 3aHATHAX, OT-
MOJIYITPOBOJTHUKOB. CKHMM 3aHSTUSAM, CEMHHA- [1K-3 4eT 1o 1abopaTopHOil pa-
pam oote, Tect, DK3aMeH
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
OdopmieHre 0TYETOB T10 2
JabopaTOpHBIM paboTam
Hroro 4
2 ®usnueckue npouecchl | IloaroroBka k nmpakTuye- OIIK-6, |Omnpoc Ha 3aHsiTHX, OT-
MPY KOHTAKTE CKHUM 3aHSATHSIM, CEMHHA- [1K-3 4eT 1o JabopaTopHOi pa-
Pa3HOPOJIHBIX MAaTEPHUAIIOB | paM 6ote, Tect, Dx3ameH
-n TIepexoJl, KOHTaKT
(p-n mepexon, konTa [IpopaboTka TeKIHOHHOTO 1
METaJUI-TIOTYITPOBOHUK
© OJIYHPOBOMHUI, |\ 1o repuana
TeTePOINEPEXOT).
OdopmiieHre 0TIETOB TIO 2
JabopaToOpHBIM paboTam
UTtoro 4
3 ®usnueckue npouecchl | [loaroroBka k nmpakTuye- OIIK-6, Onpoc Ha 3aHaTusax, Ot-
B CTPYKTYpE MeTall- CKHM 3aHSTUSAM, CEMHHa- [1K-3 4eT 1o 1abopaTopHOil pa-
JTUDJICKTPUK- pam oore, Tect, Dx3ameH
MOJTYTIPOBOHHK.
OJIYHpOBOA [TpopaboTka JIEKITMOHHOTO 1
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Marepuaia

OdopmieHre 0TYETOB TI0
J1abopaToOpHBIM paboTam

HUroro

4 doTonnIeKTpUUECKUE
SIBJICHUS B
MIOJIyTIPOBOJHUKAX.

IToaroroBka K mpakTuie-
CKHM 3aHATUSAM, CEMUHA-
pam

[IpopaboTka IeKIIHOHHOTO
MaTepuana

OdopmiieHre 0TYETOB T10
naboparopHbIM paboTam

Hroro

OIIK-6,
[1K-3

Omnpoc Ha 3ansaTusx, Ot-
4eT 1o JabopaTopHOi pa-
oote, Tect, DK3ameH

5 dusnueckue OCHOBBI
3JIEKTPOBAKYYMHBIX
pudopoB

[ToaroroBka Kk mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

OdopmieHre 0TYETOB 10
J1abopaToOpHBIM paboTam

HUroro

OIIK-6,
I1K-3

Ompoc Ha 3ansaTusax, OT-
4eT 1o 1abopaTopHoil pa-
oote, Tect, DKk3ameH

6 Knaccudukanus
JJIEKTPOHHBIX TPUOOPOB

[IpopaboTKa JIEKIUOHHOTO
Mmarepuaia

HUroro

OIIK-6,
[1K-3

Omnpoc Ha 3ansaTHsIX, Tect,
DK3aMeH

7 11oynipOBOAHUKOBBIE
JTUOJTBI.

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka J1eKIIHOHHOTO
Marepuaia

OdopmiieHre 0T4ETOB 1O
nabopaTopHbIM paboTam

Htoro

OIIK-6,
[1K-3

Onpoc Ha 3anatusax, Ot-
4eT 1o J1JabopaTopHOil pa-
oote, Tect, DK3aMeH

8 bunossipHble U MOJIEBBIE
TPAH3UCTOPbI

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

IIpopaboTka JIEeKIIUOHHOTO
Marepuaia

Hroro

OIIK-6,
I1K-3

Omnpoc Ha 3ausTusx, Tecr,
OK3aMeH

9 OCHOBHEBIE
JJIEKTPOBAKYYMHBIS
npuoOOpHI

[IpopaboTka ITeKIIHOHHOTO
MaTepuana

OdopmiieHre OTYETOB T10
naboparopHbIM paboTam

Hroro

OIIK-6,
[1K-3

Onpoc Ha 3aHaTusx, Ot-
4eT 1o JabopaTopHoOi pa-
oote, Tect, DK3aMeH

10 Knmaccudukanus
UHTETPAJIbHBIX CXEM U
OCHOBBI (PYHKIIMOHAJILHOM

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

OIIK-6,
I1K-3

Ompoc Ha 3ausaTusax, OT-
4eT 1o 1abopaTopHoil pa-
oote, Tect, DK3aMmeH
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ANEKTPOHUKHU [IpopaboTka TeKIIHOHHOTO 2
Marepuaia
OdopmiieHre 0TIETOB TIO 2
naboparopHbeIM paboTam
HUtoro 5

Hroro 3a cemectp 40
[TonroroBka u ciaya sk3a- 36 DK3aMeH
MeHa

Hroro 76

10. KypcoBoii npoekT / kypcoBasi padota
He nmpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0uXcsl

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEIl ceMecTpa
4 cemecTp
Onpoc Ha 3aHATUSX 6 6 6 18
OTuet no nmabopaTopHOii 12 12 13 37
pabote
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 23 23 24 70
on
OK3aMeH 30
Hapacraromunm nrorom 23 46 70 100
11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [IepecueT 06ayuI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumanbHO#M cymmbl OanioB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha gaty KT 2

11.3. IlepecyeT cymMMBbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJIJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJICTaBleH B TabJHIe
11.3.
Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 0asios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3aYTEHO) 90 - 100 A (0oTH4HO)
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85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJICTBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Dnexrponuka : YueOHOe mocoodue 1t By30B / B. M. UiikoBud ; denepanbHOE areHTCTBO 1O
oOpa3oBanuio, TOMCKUI TOCYAapCTBEHHBIN YHUBEPCUTET CUCTEM YMPABJICHUS U PAJAUOIICKTPOHUKH. -
Tomck : U3narenbctBO Tomckoro yuuBepcurera, 2006. - 358[2] c. : wi. - bubmumorp.: c. 356. - ISBN 5-
94621-191-9 (manmuuue B 6udmuoreke TYCVYP - 113 3k3.)

2. Dnekrponuka [Tekct] : yaebHoe mocodue 1 By30B / B. @. Konoanos ; MuHHCTEpCTBO 00-
pa3zoBanus U Hayku Poccuiickont denepanuu, ToMCKUI rocy1apCTBEHHbIN YHUBEPCUTET CUCTEM YIIPaBIIC-
HUs 1 paanodiekTpoHuku (Tomck). - Tomck : B-Cnekrp, 2011. - 276 c. : wi. - bubmuorp.: c. 275. - ISBN
978-5-91191-234-1 (nanuuue B oudmoteke TYCVYP - 72 3k3.)

3.  OcHOBBI MUKPO3JIEKTPOHHUKH : yueOHOe mocobue s By3oB / . I1. Crenanenko. - 2-e¢ u3n.,
nepepad. u pom. - M. : Jlaboparopus bazoBeix 3uanuii, 2004. - 488 c. : un. - (TexHUUECKHU YHUBEPCHU-
TeT). - bubmorp.: c. 419. -Ilpeam. ykas.: c. 488. - ISBN 5-93208-045- (maymmuune B 6ubdmmoreke TYCVYP -
224 5x3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. DnexTpoHMKa U MUKpOINpOLIECCOpHas TeXHUKa : YueOHuk g By3oB / B. I'. I'yces, 0. M. I'y-
ceB. - 4-e m3a., nom. - M. : Beictrast mkomna, 2006. - 797[3] c. : wi., Tabmn. - (s BeicinX y4eOHBIX 3aBe-
JeHUHA. DNeKTpOHHas TeXHUKA). - bubmuorp.: c. 786-787. - ISBN 5-06-005680-5 (nanuuue B 6ubimoreke
TYCVYP - 78 3k3.)

2. OcHoBbl Mukposniektponuks : / H. A Apaes, 0. E. Haymos, B. T. ®ponkun. - M. : Paauo u
cBs3b, 1991. - 288 c. : un. - bubmuorp.: c. 283-284. - [Ipeam. ykas.: c. 285-286. - ISBN 5-256-00692-4 :
02.00 (mamuuue B 6ubmnorexke TYCVYP - 87 2k3.)

3. TexHomorus MatepuasoB JICKTPOHHON TeXHUKH : YueOHoe mocobue / A. A. JKuraabckuii ;
®denepanbHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKUN rOCyIapCTBEHHBIN YHHUBEPCUTET CHCTEM YIIpaBiie-
HUS ¥ paguoaneKTpoHuku. - Tomck : TYCVYP, 2007. - 151[1] ¢ (nanuuue B 6udaorexe TYCVYP - 98 3k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. 3amauHMK MO 3MEKTPOBAKYYMHBIM H MOJYIPOBOAHUKOBBIM NMpHOOpaM : yuebHOe nocodue ams
BTYy30B / B. A. TepexoB. - M. : Dueprus, 1971. — 126 [2] c. : un. - bubnuorp.: c. 126-127 (x npaktuue-
ckuM 3aHaTusAM) (Hamuure B Oubmmorexke TYCVYP - 49 ak3.)

2. 3amayHuK IO AJIEKTPOHHBIM TIpubopam : YuebHoe mocobue 11t By30B / Bnagumup AnaTonbe-
BuY TepexoB. - 2-e u3., nepepad. u jgor. - M. : Dueproatromusnar, 1983. - 276, [4] c. : un. - bubnuorp.: c.
276-277 (x mpakTH4YecKUM 3aHATUAM) (Hanuuue B 6ubmnorexke TYCVYP - 5 3k3.)

3. Omnekrponuka 1. ®usnueckue OCHOBBI IEKTPOHUKHU [DIEKTPOHHBIN pecypc]: Meronuueckue
yKa3aHus K IPAKTUYECKUM 3aHATHSIM JUIsl CTYACHTOB criennanbHOCcTH 210601.65 - "PannosnexTpoHHble
cucreMbl u komriekchl" / OpmukoB JI. H., HdassimoB B. H. - 2014. 91 c. - Pexum nocryna:
https://edu.tusur.ru/publications/4161 (nara obpamenus: 18.07.2018).

4. DOnexrtponuka 1. @usznyeckrue OCHOBBI MIEKTPOHUKH [DNEKTPOHHBIN pecypc]: MeToanueckue
yKa3aHHUs 110 CaMOCTOSTENIbHOM paboTe il cTyeHToB crienuanbHocTd 210601.65 - "PaanosnekTpoHHbIE
cucreMel U kommiekce!" /  OpmmkoB JI. H. - 2014, 15 <c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/4162 (nara obpamenus: 18.07.2018).

5. DnextpoHuka 2. DIeKTPOHHBIE MPHOOPHI [DNEKTPOHHBINA pecypc]: MeToaudyeckue ykazaHus
M0 CaMOCTOSTENBHOU paboTe I cTyaeHTOB criennanbHOCTH 210601.65 - "PagnosneKTpoHHBIE CHCTEMBI
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u komruiekcel" / OpmukoB JI. H. - 2014. 16 c. - Pexxum nocryna: https://edu.tusur.ru/publications/4157
(mara obpamienus: 18.07.2018).

6. MHccnenoBaHue cTaTUYECKUX XapaKTEPUCTHUK TpaH3UCTOpa [DNEeKTpOHHBIN pecypc]: Meronu-
YecKHe yKazaHus K jJabopaTopHoi paboTe it CTyAeHTOoB crneruanbHocTH 210601.65 - "PagnosnextpoH-
Hele cucteMbl u kommuiekcsl" / C. WM. ApecroB, A. C. Illanrun - 2014. 21 c. - Pexum nocryma:
https://edu.tusur.ru/publications/4159 (nara ob6pamenus: 18.07.2018).

7. MHccnenoBaHue CTaTMYECKUX XapaKTEPUCTHK IOJIEBOTO TpaH3HCTOpa [DIeKTpOHHBIN pecypc]:
MeTtomuvecknue yka3aHusi K JlaboparopHoil pabote mis cryaeHToB crnenuanbHocTH 210601.65 - "Pagno-
ANeKTpOoHHbIe cucTeMbl U koMIuiekesl" / C. U. Apecros, A. C. Illanrun - 2014. 17 c. - Pexum gocryna:
https://edu.tusur.ru/publications/4160 (nara obpamenus: 18.07.2018).

8. HccnenoBanue (poTOdNEKTPOHHBIX MPHOOPOB [DNEeKTpOHHBIN pecypce]: MeToanueckue ykasa-
HUA K saboparopnoir pabore / A. WM. AxkcenoB - 2013. 17 c¢. - Pexum mocryma:
https://edu.tusur.ru/publications/3547 (nata obpamenus: 18.07.2018).

9. MHccnenoBanue THpATPOHOB TICIOMIETO pa3psiaa [ DIEKTPOHHBIN pecypc|: MeToauyeckue yka-
3aHus K JaboparopHoir pabore / A. WM. AxcenoB - 2013. 16 c. - Pexum pocryna:
https://edu.tusur.ru/publications/3549 (nara o6pamenus: 18.07.2018).

10. MccnenoBanue moynpoBOJHUKOBBIX AMOA0B [DIEKTPOHHBIN pecypc]: Meronuueckue ykasa-
HUA K 1abopaTtopHoi padoTe s cTyneHToB crnienuanbHOCTH 210601.65 - "PagnosnekTpoHHBIE CHCTEMBI
u xommuiekcel" / C. W. ApectroB, A. C. Ianrun - 2014. 17 c. - Pexum pocryna:
https://edu.tusur.ru/publications/4158 (nara ob6pamenus: 18.07.2018).

11. DnexTpoHHO-Ty4eBasi TPyOKa C AIEKTPOCTATUUYECKUM YIIpaBlIeHHEM [DIEeKTPOHHBIN pecypc]:
MeTtomudeckne ykazaHus K JJabopaTopHOi padbore miist cTyaeHToB HanpasieHus 210100.62 "DnekTpoHu-
Ka ¥ HaHOAJIEKTpoHUKA", nmpoduip "KBaHTOBast U ONTHYECKas 3JEKTPOHUKA"; DIEKTPOHHBIE PUOOPHI U
yctpoiictea / A. ®. 3mobmna, A. W. AxcenoB - 2014. 14 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/4053 (nata obpamenus: 18.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHON M ayAUTOPHOW paboOThl 00ydaroIuXcs
W3 YHUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAIHMJIOB MIPEIOCTABIAIOTCS B hopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

12.4. IIpodeccuonasibHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIIONIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTtepuaibHO-TeXHMYECKOE 00ecneyeHre JUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6uue TpedGOBaHUA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOrPaMMHOe olecriedeHne J1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAI[UU HCIIONIB3YEeTCs yueOHas ayTuTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAIOIINE TEMATHUSCKHIE I~
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JIIOCTpAlUU 110 JICKIHMOHHBIM pa3jciiaM AUCHUILIAHBI.

13.1.2. MaTepua/ibHO-TEXHUYeCKOE U IPOrPaMMHoe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI

VYuebHast 1aboparopust

yueOHas ayIuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH J1JaOOPAaTOPHOTO TUIIA, TOMEIIEHHE JUIsI KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX padoT), MOMEIEHHUE JIJIsl IPOBEACHUS IPYNIOBbIX U MHAWBUYAJIbHBIX KOHCYAbTAUN

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 313 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- JIaGoparopHsle cTeHab! (16 mir.);

- U3mepuTtenbHble TpubOpHL;

- Jlocka MarHUTHO-MapKepHasi;

- [Tomemienue ns xpaHeHust yueOHOro 000py10BaHuUS;

- Kommuiekt cnienmanu3upoBanHoi yueOHoON MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHoe obecrieueHue He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT

VYuebnast 1aboparopust

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH JJaOOPATOPHOTO TUIIA, TIOMEIIEHHE JUIsI KyPCOBOTO MPOSKTUPOBAHUS (BBIMIOJIHEHHUS KYp-
COBBIX padoT), MOMEIEHUE JIJIs1 IPOBEACHHUS IPYIIOBBIX U MHAWBUYaTbHBIX KOHCYIbTALIUN

634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 313 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JJaboparopusbie crenb! (16 mirt.);

- UsmepuTtenbHble TpubOpHL;

- Jlocka MarHuTHO-MapKepHasi;

- [lomemienue ns xpaHeHust yueOHOro 000pyI0BaHUS;

- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOelb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. Kakue THUTIBI IOTYIPOBOAHUKOBBIX MaT€PHaIOB UCTIONB3YIOTCS MTPH CO3IAHUH P-N ITEPEXOJIOB:
a) «n» MOJYMPOBOJTHUKOBBIE MATEPUAIIBI.
0) «p» MOJYITPOBOTHUKOBBIC MaTEPHAIIHI.
B) «1» MOJIYIPOBOJHUKOBBIE MaTepHAIBL.
T) «p-n».
2. Kaxkoit mosrynnpoBOIHUKOBBINM MaTepuai quoia odecreyrBaeT HanboIbIIyo pabouyro 4acToTy:
a) Ge.
0) Si.
B) GaAs.
I') Se
3. Ilpu kKakoM BKITIFOYEHHUH TUOJA Ha P-N TIEPEX0/Ie BRIACISETCS HanOOIbIIasi MOIHOCTH!
a) mpu 0OpaTHOM BKIJIIOYEHUH.
0) mpu IPSIMOM BKJTIOUCHUH.
B) B o0yiacTu mpooosi.
') npu BBIKITIOYEHUHN
4. Jlns gyero ofHy U3 o0nacTel p-n nepexosa BBIIOIHAIOT OTHOCUTENEHO, BBICOKOOMHOM:
a) JUIsl yBEITHMUYEHHSI OBICTPOICHCTBHSI.
0) A5 yBeJIMYEeHUs] MAKCUMAJIBHOTO TOKA.
B) /ISl YBENTMUEHUSI HAIIPSDKEHUS IpoOost
r) A obecriedenus 3¢dexra JaBUHHOTO MPOOOs B 30HE TMepexosa
5. B o6mactu mpo6ost COMpOTHBIICHHUE P-N MEPEX0/a:
a) Rnep—oo.
6) Ruep=0.
B) Rnep HensmeHHo.
r) Rnep—0

6. Jlyist yBenmuueHus1 ObICTPOICHCTBHS TIOTYIPOBOTHUKOBOTO MPUOOpA MaTEpHa p-n Mepexoa;
a) cnabo JIETUPYIOT.

0) CHIJIBHO JIETUPYIOT.

B) BBITOJIHSAIOT U3 1 TOTYTPOBOJHHKA.
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r) 00JIy4aloT pEHTT€HOM

7. Ilpu npsiMOM BKJIFOYEHUH P-N MEPEX0]a CONPOTUBIICHUE TTEpEX0a:
a) Rnep—oo.

6) Ruep=0.

B) Rniep HensmeHHo.

r) Riep—0

8. Ilpy KakOM BKIIFOUCHHH JTUOJIA HA P-N MIEPEXO/Ie BBIACISICTCS HAUMEHBIIIAst MOIITHOCTH!
a) oOpaTHOM.

0) IpsMOM.

B) B 00J1aCTH TIPOOOS.

T') IpY BKJIIIOYEHUH CO CBOOOTHOM 0a30ii

9. B xakux pexxumax MOTyT paboTaTh (POTOAUOMIBI:

a) mpeoOpa3oBBIBATH CBET-CUTHAIL.

0) pororenepaTopsl.

B) Mpe0oOpa30BBIBATH IEPEMEHHOE HAIIPSHKEHUE B TIOCTOSIHHOE .

') mpeoOpa3oBareb MOCTOSHHOTO HAMIPSDKCHHS B IEPEMEHHOE

10. M3 xakoro moayrnpoBOAHUKOBOTO MaTepraia ClIeIyeT U3TOTOBHUTD IMOJIEBBIE TPAH3UCTOPBI,
o0naarone MaKCUMaIbHBIM OBICTPOJICHCTBUEM

a) Ge

0) Si

B) nGaAs

r) InN (Hutpun naaus)

11.YkaxxuTe 37IeKTpOHHBIE TMPHOOPHI HE TMOMAAIONINe MO/ KIacCHU(PHUKAIMIO MO crocoly obpa-
00TKH HH(pOpMALIUN

a) DIIEKTPOTPEe0Opa3oBaTEIbHEIE;

0) MHEBMOABTOMATUYECKHUE;

B) aKyCTOXJIEKTPUUYECKHE;

') TEPMOAIIEKTPUUECKHUE.

12. YkaxuTe HanOosee oOuuii Kiaccu(UKaImOHHBIA MPU3HAK AIEKTPOHHOTO prbdopa

a) pabouas cpena;

0) pexum paboTHI;

B) rabapurhl,

') MaTepuai U3rOTOBJICHUS.

13. OcHOBHOE TOCTOMHCTBO CUCTEMBI h-ITapaMeTpoB COCTOUT B TOM, UTO ...

a) y 3THX MapaMeTpOB pa3Hble Pa3MEPHOCTH, YTO YMHPOIIAET pacdeThl HKBUBAJICHTHOW CXEMBbI
TPaH3UCTOPA;

0) OHU OTpEAETAIOTCS B peKUMaX KOPOTKOIO 3aMBbIKaHMs Ha BBIXOZAE M XOJIOCTOrO XOJa Ha BXOJE
TPAH3UCTOPHOTO YETHIPEXIIONIOCHHKA,

B) UX MOKHO IOJIyYUTh IKCIIEPUMEHTAIBHO: IPSIMBIM U3MEpEeHEM Ha ocHOBe BAX;

I') UX MOXKHO pPacCUUTATh TEOPETHUECKU O€3 3aTpar Ha MPOBEIECHHE HATYpHOTO SKCIIEPUMEHTA.

14. Dnexrpon, ciyXaluid sl PEryIMpOBaHUsl MOMEPEUYHOIO0 CEYCHUSI KaHajla MOJEBOr0 TpaH3H -
cTopa

a) 3aTBOD;

0) UCTOK;

B) CTOK;

T') KOJUIEKTOP.

15. Bug caMOCTOATENIBHOTO pa3psia, UCIOIb3YEMbIN B ra30pa3psaHbIX HHAUKATOPaX

a) TICIOLUN pa3psi;

0) IyroBoii paspsism;

B) KOPOHHBIN pa3psnz;

T') HICKPOBOH pazpsil.

16. DMUTTEp BTOPUUHBIX 3JIEKTPOHOB B BAKYYMHOM (POTOIIEKTPOHHOM YMHOKUTEIIE

a) TUHOJ;

CornacoeaHa Ha noprane Ne 39666 17



0) aHO;

B) KaTo/I;

T') KOJUIEKTOP.

17. ®OTORIEKTPOHHBIN BaKyyMHBIH TTPUOOP, C MOMOIIBI0 KOTOPOTO MOXKHO M3MEPSTh OYEHb Cla-
ObIE CBETOBBIC MOTOKU

a) GOTORIEKTPOHHBIN YMHOKHTEIIb,

0) ammepmerp;

B) BOJIbTMETD;

T') OMMETD.

18. NuaukaTtopHble TprOOPHI, TPUHITUI ACHCTBUS KOTOPHIX OCHOBAH Ha MPeoOpa3oBaHUM YHEPTUU
AJIEKTPOHOB B BUUMOE U3ITyUEHHUE JIIOMHUHO(GOPHOTO MOKPHITHSL aHOJJOB-CETMEHTOB

a) BaKyyMHO-JIFOMUHECIIEHTHBIE UHINKATOPBI;

0) 3HAKOBBIC Tra30pa3psIHbIC UHAUKATOPHI,

B) JINHEHHBIE ra30pa3psAHble MHAUKATOPBI;

T') UHIUKATOPHBIE THPATPOHBHI.

19. Jlornueckoe cioxenue, onepauus «JI»

a) TU3BIOKIIUS;

0) KOHBIOKITHS;

B) UHBEPCUS;

T') HHOKEKITHS.

20. Jlornueckoe otpunianue, onepauus «HE»

a) MHBEPCHS;

0) IU3BIOKIIHS;

B) KOHBIOKIIHS;

') MHXKEKIIHS.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

P-n nepexon.

I'ereponepexon.

30HHas TeOpHs.

30HHBIN CIEKTP MOITYIPOBOIHUKOB.

KoHTakT MeTani- noixynpoBOJIHUK.

KoHTakTHas pa3HOCTH IOTEHLIUAJIOB.

HenocraTku noiaynpoBOAHUKOBBIX PUOOPOB.

O60cHOBaTh U3MEHEHHE MTAPAMETPOB CXEMbI IIPU Pa0bOTE B pa3IMYHBIX MOTOJHBIX YCIOBUAX WU B
YCIIOBUSIX arpeCCUBHBIX M3JIy4EHUH.

O6ocHOBaTh MPUHLUI pa3pabOTaHHOM B MHAMBHYaIbHOM 3aJlaHMM CXEMbl HA OCHOBE IOJIYNpPO-
BOJIHUKOBBIX, (DOTORJIEKTPOHHBIX WJIH 3JIEKTPOBAKYYMHBIX IPUOOPOB MPUOOPOB.

O60ocHOBaTh pacyeTbl OCHOBHBIX TApaMETPOB MOJIYTIPOBOIHUKOBBIX MPUOOPOB U BHIOpATh UX Map-
KH.

Pacuert h -mapameTpoB TpaH3UCTOPOB.

Pacuet 6aprepHoii u mudPpy3noHHON eMKOCTEH TIepexoa.

Pacuer BonbTaMIEpHBIX XapaKTEPUCTUK U1€AIU3UPOBAHHBIX NIEPEXOA0B IIPHU Pa3IMYHOMN TeMIiepa-
Type.

Pacuer mmpuHel nepexoaa B 3aBUCMMOCTH OT MOJYJISl U ITOJIIPHOCTH IIPUIIOKEHHOTO HAMPSIKEHMUS.

Turbl 371€KTPOBaKyyMHBIX IPUOOPOB.

®uznyeckrue OCHOBBI IPOLIECCOB B MOJIYIIPOBOJHUKOBBIX MaTepHaIax.

duznyecKkue Nporecchl B CTPYKTYPE METAILI- JUDJIEKTPUK- ITOJIYIPOBOTHHK.

PuznyecKue NpoLecChl IPU KOHTAKTE MaTEPHUAJIOB

@®oTonpoBOAUMOCTH (BHYTpeHHHH (PoTO3(dDeKT).

B3aumoneiicTBue cBeTa ¢ HOCUTEISIMU 3apsjia B p-n nepexose, GoToJeTeKTOPHbIN pekuM, HoTo-
3JIC.

[ToHsiTHE O IPSAMOM M OOPATHOM MbE30UIEKTPUUECKOM 3 (HEeKTe B MOTYIPOBOTHUKAX.

DNEeKTpOBaKyyMHbIE IPUOOPHI: JOCTOMHCTBA, HETOCTATKH.

OMuccuoHHbIe 3((HEeKThl B MOITYIPOBOJAHUKAX.
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Oco0eHHOCTH IPUMEHEHUS HIICKTPOBAKYYMHBIX PHOOPOB.

DNEeKTPpUYECKHE MOJEIIA HEKOTOPBIX JUOOB.

Cxemsnl BrimroueHust BT ¢ o0Omeit 6a3oii (OB), o6muM smuttepom (O3) U 00MUM KOIJIEKTOPOM
(OK).

Buibl 1 MICTOYHHKY IITYyMOB, CLIOCOOBI UX OIeHKH B BT.

bazoBsrit mornueckuii anemenT TTJI ¢ TOBBIIEHHON HATPY3049HON CITOCOOHOCTHIO

DNeKTpOBaKyyMHBIE (POTOIIEMEHTHI U (POTOYMHOKHUTEIH.

[ToneBbie TPaH3UCTOPHI.

Ocob6ennoctu IIT Ha apcenuzae ramnus ¢ 3aTBopoM Ha ocHoBe Oapwepa IllotTku u I1T Ha ocHOBe
reTePOIEePEXOI0B.

MeTtozp! U CXeMHBIE PEUIEHMSI [T03BOJISIONINE YMEHBIIUTD BPEMsI IEPEXOAHOIO MIPOLIEcca B HACHI-
[IEHHOM KJII0ue Ha OUIOJISIPHOM TPaH3UCTOPE.

OCo0EHHOCTH CTPYKTYp OUTOISIPHBIX TPAH3UCTOPOB UHTETPAITBHBIX MUKPOCXEM.

KommiieMeHTapHbIE CTPYKTYPBI.

IToneBble TPaH3UCTOPBI C YIIPABIIAIOIINUM EPEXOIOM.

[TomynpOBOJHUKOBBIE PE3UCTOPBI.

Henocratky nomynpoBOAHUKOBBIX PE3UCTOPOB U OTPAHUUYEHUS HA BETUUMHY COIIPOTUBIICHHUS.

[InéHouyHbIe pE3UCTOPHI.

KoHeHcaTopbl 1 UHIYKTUBHBIE JIEMEHTBHI.

Knaccudukaruys 31eKTpOHHBIX PUOOPOB.

Knaccugukanus, Ha3HaueHNE, XapaKTEPUCTHKH U TapaMeTphl MOTYIPOBOAHUKOBBIX JHOJIOB.

Cpasuenune napametpos [IT u BT.

OCHOBBI SMHCCUOHHOW JIEKTPOHUKH.

Kpurepuu oieHKH CI0KHOCTH MUKPOCXEMBI.

OcCHOBHBIE TEHJICHIIMYU Pa3BUTHSI TOJIYIIPOBOIHUKOBBIX MUKPOCXEM.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OcHOBBI (PM3UKH MOTYIPOBOIHUKOB.

dusnyeckue MpoLecchl MPU KOHTAKTE pa3HOPOJHBIX MaTepHasioB (p-n Mepexojl, KOHTAaKT MeTalll-
MOJIYIIPOBOJHHK, T€TEPOTIEPEXO.).

du3nyecKkre Npoueccsl B CTPYKType METalI-AUIEKTPUK-TIOTYIIPOBOTHUK

DOTO3AEKTPUYECKUE SBICHUS B MOIYIIPOBOIHUKAX.

du3nyecKrue OCHOBBI JIEKTPOBAKYYMHBIX IPHOOPOB

[TomynpoBOJHUKOBBIE TUOIbI

bunonspHele 1 MoneBble TPAH3UCTOPHI

OcHOBHBIE 3IEKTPOBAKYYMHBIE PUOOPHI

Knaccugukanus HHTErpagbHbIX CX€M U OCHOBBI (DYHKIIMOHAJIBHOM 3JE€KTPOHUKU

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanue CTaTHYECKUX XapaKTEPUCTUK OUMOISIPHBIX TPAH3UCTOPOB
HccnenoBannue CTaTHYECKUX XapaKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB
Hccnenoanue HoTOrI1€MEHTOB
Uccnenoanue tTupatpoHa
HccenenoBanne cTaTHYECKUX BOJIBTAMIIEPHBIX XapaKTEPUCTUK JUOJIOB
Uccnenosanue 351eKTpOHHOrO Kiroya Ha bT
HccnenoBanue 351eKTPOHHO-TTY4€BOIM TPYOKH € AJIEKTPOCTATUYECKUM OTKJIOHEHHUEM JTyda
HccnenoBanue u n3MepeHue napamerpos 6azoBoro anementa TTJI

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst mun; ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4JaroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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