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

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 4 cemecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 70 70 4acoB
5 CamocTosiTenbHas paboTa 38 38 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-
tuka, OcHOBBI TeopuH Lenel, dusnka.

[Tocnenyromumy TUCHUITIMHAMU SBJSIIOTCA: MaTepHuaibl 1 KOMIOHEHTHI 3JIEKTPOHHBIX CPEICTB,
OCHOBBI KOHCTPYHPOBAHUS U TEXHOJOTMH MPOU3BOJCTBA PAMOITEKTPOHHBIX CPENCTB, PammoaBromaru-
ka, CXeMOTeXHHKa aHAJIOTOBBIX AJIEKTPOHHBIX YCTPONCTB, DNEKTPOANHAMUKA.

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) 70 70
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Jlexknnn 36 36
[IpakTueckue 3aHATHS 18 18
JlaGopatopHble pabOThI 16 16
CamocrositenbHas paboTa (Bcero) 38 38
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 16 16
[TpopaboTka JICKIIMOHHOTO MaTepHraia 12 12
[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. Coaep:xanue TUCUMILIIHHBI
5.1. Pa3nesbl AMCHMILIMHBI M BUABI 3aHATHI
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pa3aensl AUCIMIIIMHBI U BUABI 3aHATUN
Bcero
Mpax. | JTa6. Can, | TACOB dopmupyeMbl
HazBanus pa3aenoB IUCHUIUIMHBI Jlex., u (Ge3 e
3aH., 4 | pab.,u | pab., q
9K3aMe | KOMIETEHIIUU
Ha)
4 cemecTp
1 OcHOBBI (pU3MKU TOTYITPOBOAHUKOB. 2 2 8 OIIK-6, I1K-3
2 ®u3nyYecKue MpoLEecChl P KOHTAKTe 2 2 10 |OIIK-6, IIK-3
Pa3HOPOAHBIX MaTepHaIOB (p-n MEPEXO,
KOHTaKT METaJI-TIOTYIPOBOIHUK, TeTe-
pornepexon).
3 dusuveckue Mpoecchl B CTPYKType 2 2 2 4 10 | OIIK-6, ITK-3
MeTaJLI-IU3IEKTPUK-TIOTYTIPOBOTHUK.
4 ®OTORNIEKTPUUECKUE SIBICHHUS B MOJTY- 4 2 2 5 13 | OIIK-6, ITIK-3
MIPOBO/IHUKAX.
5 ®u3nuecKkre OCHOBBI JIEKTPOBAKYYM- 2 4 2 5 13 | OIIK-6, I1IK-3
HBIX IPHOOPOB
6 Kitaccudukanus 3JIeKTpOHHBIX TTPHOO0- 2 0 0 1 3 OIIK-6, I1K-3
poB
7 11o1ynipOBOAHUKOBBIE TUO/IBI. 4 12 OIIK-6, IIK-3
8 bunossipHbie U NOJIEBBIE TPAH3UCTOPHI 13 | OIIK-6, ITIK-3
9 OcHOBHBIE ANIEKTPOBAKYYMHBIE TIPUOO- 3 11 |OIIK-6, I1K-3
pBI
10 Kiaccuduxanust HHTErpaJbHbIX CXeM 6 2 2 5 15 |OIIK-6, IIK-3
Y OCHOBBI (P)YHKITHOHAIBHOM AJIEKTPOHH-
KU
Hroro 3a cemectp 36 18 16 38 108
Hroro 36 18 16 38 108
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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 pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

Copneprxanue pas3znenoB qucuumuinHel (mo | Tpynoemkocts, | @opmupyemblie
HazBanus pa3znenos Aep pas AHCH ( 24 ’ PMHDPY
JEKIHSIM) q KOMIETEHIIH
4 cemectp
1 OcHoBBI (pu3UKH ®dusnuecKrue OCHOBBI POLECCOB B MOJIYIIPO- 2 OIIK-6, I1K-3
MOJTYTIPOBOTHUKOB. BOJIHMKOBBIX MaTepuajax. 30HHas TEOPHsL.
30HHBIN CIEKTP MOIYIPOBOJIHUKOB
Hroro 2
2 ®dusnueckue ®PusnuecKue Ipoueccsl IpU KOHTAKTE MaTe- 2 OIIK-6, ITIK-3
HPOLIECCHI TPH puainoB. KoHTakTHas pa3HOCTh MOTEHIUAIOB
KOHTaKT€ Pa3sHOPOJHBIX | p-n nepexoa. KoHTakT MeTali- noynpoBoI-
Marepuanos (p-n HUK. ['ereponepexon.
Hepexo/l, KOHTaKT Wrtoro 2
MeTasul-
HOJIYTIPOBOJHUK,
reTepornepexon).
3 ®uznyeckue DOTONPOBOAMMOCTH (BHYTPEHHUH (OTOID- 2 OIIK-6, I1IK-3
npolecchl B CTpyKType | (ekr). B3aumoneiictBue cBeTa ¢ HOCUTENA-
METaJUT-U3JIEKTPUK- | MU 3apsizia B p-n epexone, PoToaeTeKTOp-
HOJTYIPOBOJHHUK. HBII pexuM, portosac. [lonsarue o npsMoM u
00paTHOM IbE303JIEKTPUIECKOM P PEeKTe B
HOJTYIPOBOJAHUKAX.
Hroro
4 ®orosnekrpuyeckue | DOTOIIEKTPUUECKHUE U MHE30IEKTPUUECKUE OIIK-6, I1K-3
SBJICHUS B SBJICHUS B MOJIYIPOBOJHUKAX . POTONPOBO-
MIOJIyTIPOBOJHUKAX. JTUMOCTh (BHYTpeHHUH PoTorddexT). B3an-
MOJICHICTBHE CBETA C HOCUTEJISIMU 3apsijia B
p-n nepexozne, poToneTeKTOp-HbII PEXUM,
¢dorosac. BonbramnepHas xapakTepucTUKa U
napametpsl. [lonsiTie o npsiMmom 1 0OpaTHOM
MbE302JIEKTPUIECKOM d(PeKTe B MOITYyIIpo-
BOJIHUKAX
Hroro
5 ®usnueckue ocHOBHI | HeocTaTku moMynpOBOAHUKOBBIX IPUOO- OIIK-6, ITIK-3
JIEKTPOBAKYYyMHBIX POB. DJIEKTPOBAaKyyMHbIE IPHOOPHL: JOCTO-
pudoOpoB MHCTBA, HEJJOCTATKU. THIIBI 3JIEKTPOBAKyyM-
HbIX TpUOOPOB. OCOOEHHOCTH IPUMEHEHUS
AIIEKTPOBAKYYMHBIX PHOOPOB
Hroro 2
6 Kiaccudukanus IIpoexTupoBaHre KOHCTPYKLUI JIEKTPOH- 2 OIIK-6, ITIK-3
JIEKTPOHHBIX HBIX CPEJCTB C IPUMEHEHUEM COBPEMEHHBIX
prudopoB CAIIP u nakeToB NpUKIIAIHBIX IPOTPAMM.
Knaccugukarus 31eKTpoHHBIX TPHOOPOB.
Hroro
7 MonynpoBomaukoBkie | Kitaccuukanus, Ha3HaYeHUE, XapaKTepH- OIIK-6, I1K-3

UOJBI.

CTUKH U MTapaMeTpbl. DIEKTPUUECKUE MOJIE-
JIM HEKOTOPBIX 1uoa0B. CTabmiuTpoHsl. M-
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nynbcHbIe auobl. CBYU- nrossl. Jnoss ¢
O6apsepom lortkm (JBI). Bapukarsr. P-i-n
— auojel. BiusiHuEe KOHCTPYKTHBHO-TEXHO-
JIOTUYECKUX 0COOCHHOCTEH CTPYKTYPHI HA
napameTpbl JUOJIOB

Hrtoro

8 bunonspHeie n
T10JIEBbIE TPAH3UCTOPHI

CxeMbl BKIIIOYEHUS OUTIOISIPHBIX TPAH3HCTO-
poB (BT): ¢ o6meit 6azoii (OB), o6mum
smutTepoM (O3) 1 00IUM KOIIIEKTOPOM
(OK). Pesxumsr pabotsl bT. Mcions3oBanue
CTaTUYECKHUX BOJIBT-aMIIEPHBIX XapaKTepH-
CTHK Ui pacueTa pabouux Touek. Cucrema
muddepennmanbHbix napamerpos BT. Ceszp
TOKOB 3JIEKTPOJIOB U AU pepeHnanbHbIX h-
[apaMeTpPOB B Pa3IMYHBIX CXEMaxX BKJIIOUE-
Hus. YacrorHsle cBoiicTBa bT, xapakrepu-
CTUYECKHUE YACTOThI, DKBUBAJIEHTHBIE CXEMBI
B peKrMe Masioro curHana. peinonsiii
TPaH3UCTOP, POJIb BCTPOEHHOI'O BHYTPECHHE-
ro nojsi. UmnynescHbie cBoiicTBa BT B cxe-
max Ob u O3 B KJII0UEBOM pexxuMe paboTHl,
€ro napameTpsl U npeumyiecTsa. Buasl u
UCTOYHHKH IIIYMOB, CHOCOOBI X OLICHKH B
BbT.IlonynpoBoaHrKOBbIE TPUOOPHI C OTPHU-
LATEJIbHBIM CONPOTHUBIEHNEM. PU3NUeCKUid
CMBICJT OTPHIATETLHOTO Au( depeHITnaIbHO-
ro conpoTuBieHus B nmpudopax ¢ BAX N- u
S-tuna. [Ipunune! aeiictus, BAX, ocHOB-
HBIE [TaPAMETPBI, U IPUMEHEHUE OJHOIIEPE-
XOIHOTO TPAaH3UCTOPA, TYHHEIBHOTO JNO-
na.llonessie Tpan3uctopsl (I1T) u ux xiac-
cudukanusa. CTaTuueckue XxapakTepUCTUKH
u napametpsl 11T ¢ ynpasistomum nepexo-
oM. IIT ¢ n301MpoBaHHBIM 3aTBOPOM CO
BCTPOEHHBIM U HHAYLIUPOBAHHBIM KaHAJIOM.
Oco6ennoctu [1T Ha apcenune rayus ¢ 3a-
TBOpOM Ha ocHoBe Oapbepa Lllottku u I1IT
Ha OCHOBE TreTeponepexoaoB. YacToTHbIe
ceorictia IIT, anekTpuyeckue Moaenu u ux
napameTpsl. BiinsHue mapaMeTpoB CTPYKTY-
pBI ¥ peskuMOB paboTel Ha mapameTpsl [1T.
Bunb! u uctounuku nmrymos B [IT. CpaBae-
Hue napamerpos IIT u BT.

Hroro

OIIK-6, I1K-3

9 OcHOBHBIE
AIEKTPOBAKYYMHBIE
npuOOopHI

OCHOBBI SMUCCUOHHOM AJIEKTPOHUKH. Bubi
SMUCCHHU: TEPMO-3JIEKTPOHHAS], BTOPHYHAS
DJIEKTPOHHAS, DIIEKTPOCTATUIECKas, POTO-
3JIEKTPOHHAs. [[BUKEHNE IEKTPOHOB B
ANEKTPUUECKOM U MAarHUTHOM ToJisax. [Tpun-
LI AJIEKTPOCTATUYECKOTO YIIPaBICHUS
MJIOTHOCTBIO 3JIEKTPOHHOTO MOTOKA B DJIEK-
TpoHHBIX JTamnax. CBY- nmpubops! 1 npuH-

OTTK-6, TTK-3
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UM UX paboThl. YIpaBIeHUE TOKOM dJIeK-
TPOHHOTO JIy4ya U MOJIO)KEHUEM JIyda B AJIEK-
TPOHHO-JIy4eBbIX Mpubdopax. ['a30BbIi U 1y-
roBou paspsn. dusnyeckue nponeccsl B ra-
30pa3psHbIX npudopax. Tuparponsl. ['azo-
paspsaHble KOMMYTaTOphl. TpUrarpoHsl, Ur-
HUTPOHBI. MaraeTponsl. Jlamiibr O6erymei
BoJIHBL. Knuctponsl. OcoOeHHOCTH MTpH-
MEHEHUS 3JIEKTPOBAKYYMHBIX TPHOOPOB.

Hroro
10 Knaccuduxanus OcHoBHbIE TEpMUHBI U onpeneneHus. Kpu- 6 OIIK-6, I1IK-3
WHTETPAIbHBIX CXEM U | TEPUU OLEHKHU CI0KHOCTU MUKPOCXEMBI.
OCHOBBI Knaccugukarus MuUKpocxeM 1o (pyHKIHO-
(GyHKIIMOHATBHOU HaJIbHOMY Ha3HAYEeHUIO — IU(PPOBbIE U aHa-
JNIEKTPOHUKHU noroble. KOHCTpYKTMBHO-TEXHOJIOTUYECKNE

THUIIBI UHTETPAJIbHBIX MUKPOCXEM — ITOJTY-
NPOBOJHUKOBBIE U THOpUIHbIE. OCHOBHBIE
TEHJCHLUN Pa3BUTHS MOJIYTIPOBOJIHUKOBBIX
MUKpocxeM. TexHomorus rTuOpuaHbIX MUKPO-
cxeM. PopMHUpOBaHUE TACCUBHBIX DJIEMEH-
TOB TOHKOILIEHOUHBIX THOPHUIHBIX MUKPO-
cxeM. OCOOEHHOCTH CTPYKTYpP OUIOJISPHBIX
TPaH3UCTOPOB UHTETPATIBHBIX MUKPOCXEM.
MeTobl H30IUNUN OTAETBHBIX AJIEMEHTOB
UHTErPAIBHBIX CXeM. MHOIOOMHUTTEPHBIE
TpaH3UCTOPBL. TpaH3ucTopsl ¢ quoaom Ilor-
TKH. /[MOIHOE BKIIFOYEHHE TPAH3UCTOPOB.
Mozens MHTE-IpajJIbHOTO OUITOISIPHOTO
tpansucropa.M/III-TpaH3ucTopsl ¢ KaHana-
MU N-THIIA U CAMOCOBMEIIEHHBIMU 3aTBOpPA-
mu. Kommuiementapusie cTpykTypsl. [lome-
BBI€ TPAH3UCTOPHI C YIPABISAIOIINAM I1EPEXO0-
nom. IIpocreimas crpykrypa MEII-Tpan3u-
cropa. [1oynpoBOTHUKOBBIE PE3UCTOPHI.
HenocraTky nosynpoBOIHUKOBBIX PE3UCTO-
POB ¥ OTPAHUYEHMSI HA BEJIMYNHY CONPOTHB-
nenus. [In€énounsle pesucropsl. Konnenca-
TOPBI U1 UHAYKTUBHBIE 3J1eMEHTHL.JIornye-
cKHe d1eMeHThl. [IoHATHA 0 JIOTM4eCKux
¢byukuusix U, HE, UJIN. OcHoBHbIE cTaTH-
YECKHME U JUHAMHUYECKHUE IIapaMeTPhl U Xa-
PAKTEPUCTUKH JIOTHYECKUX JIEMEHTOB

Hroro 6

Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecneYyuBAKIIMMH (NPeAbl Ty IIIUMHU)
U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Pazaenbl qucHUIIMHBL U MEKIUCHUILTHHAPHBIE CBS3M C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIUCIUIUIMHAPHBIE CBSA3U

HanmenoBanne JUCIHHMITIINH Ne pasaciion HaHHOﬁ JAUCHUIUINHBI, JJIs1 KOTOPBIX H€06XO}II/IMO HN3Y4YCHUC
O6CCHC“II/IB3.IOH_II/IX 1 00€CIIeYnBaEMBbIX JUCHUITINH
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1 2 3 4 5 6 7 8 9 10

[IpenmecTByronme qUCUUILIMHBI

1 MaremaTnka + + + + + + + + + +
2 OcHOBBI TeOpUH Leneit +
3 ®usnka + + + + + + + + + +

[Tocnenyromuye TUCITUTITUHBI

1 Marepuansl 1 KOMIIOHEH-

+ + + + + + + + +
ThI 3JIEKTPOHHBIX CPEJICTB

2 OCHOBBI KOHCTPYHPOBa-

HUS U TEXHOJIOTUHU MTPOU3- n n n n n n n n n n
BOJICTBA PAJUOJICKTPOH-

HBIX CPEACTB

3 PagnoaBToMaTrka + + + + + + + +
4 CxeMOTeXHHMKa aHaJIOIro-

BBIX DJIEKTPOHHBIX + + + + +

YCTPOMCTB

5 DneKkTpoAHaAMHUKa + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETCHUM, JopMHUpyeMbIX IPH M3YYEHUH AMCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3yYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MpPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILIAHBI, U BUIOB 3aHS -

THI
Komrmeten Buapbl 3anathii
DOpMBI KOHTPOJIA
nuu Jlek. [Ipak. 3aH. Jlab. pad. Cawm. pa6.

OIIK-6 + + + + Ok3ameH, Otyer 1o abopa-
TOopHOM pabote, Onpoc Ha
3aHATHAX, Tect

I1K-3 + + + + Dk3ameH, OtueT no Jadbopa-
TOpHOM pabote, Onpoc Ha
3aHATHAX, TecT

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

Tpynoemkocts, | PopMupyemblie
HasBanus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT 26 ’ PMHDPY
q KOMITETEHIIUU
4 cemectp

2 ®dusnueckue HccenenoBanye cTaTHYECKUX XapaKTEPUCTUK 2 OIIK-6, TIK-3
MIPOLIECCHI TTPU OUIIONISIPHBIX TPAH3UCTOPOB
KOHTAaKTe Viroro 2
Pa3HOPOIHBIX

MaTepuanos (p-n
nepexo, KOHTaKT
MeTall-
MIOJTyTIPOBOJIHUK,
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reTeporepexo).

3 ®uznyeckue HccenenoBanne XxapakTEpUCTHK MOJIEBBIX 2 OIIK-6, TIK-3
IIPOLIECCHI B CTPYKTYPE | TPAH3UCTOPOB

METAIUI-JIMINEKTPUK- | pr 5

MOJIYIIPOBOJAHHUK.

4 ®oroonektpuyeckue |MccnemnoBanue GpoTodrmeMeHTOB OIIK-6, T1K-3
SIBIICHUS B Wroro

MOJTyTIPOBOTHUKAX.

5 ®usnueckue ocHOBHI |MccienoBanue TuparpoHa 2 OIIK-6, TIK-3

KTPOBaKYyMHBIX

SNCKTPOBAKYY Uroro

npubopoB

7 HccnenoBanne cTaTHYECKUX BOJIBTAMIIEPHBIX 2 OIIK-6, TIK-3
[TonynpoBOTHUKOBBIE | XapaKTEPUCTUK JUOOB

JRAOJTEL. Hroro 2

8 bunosnsipHble U HccnenoBanne 3neKTpOHHOTO Kirtoua Ha bT 2 OIIK-6, I1K-3
TIOJIEBBIC TPAH3UCTOPBI |7 P

9 OcHoBHBIE HccnenoBanue 3eKTPOHHO-TYyYEBON TPYOKH 2 OIIK-6, T1K-3
ANIEKTPOBAKyyMHbIE C DJIEKTPOCTATUUECKUM OTKIOHEHHUEM JIyda

1110)2 (19} 0) 3 Vroro

10 Knaccudukanus HccnenoBanue n u3MepeHue napameTpos Oa- 2 OIIK-6, I1K-3
HMHTETPAJIbHBIX CXEM U | 30BOro 3semenTa TTJI

OCHOBBI § Vroro 5

(GyHKIMOHATIBHOM

JNIEKTPOHUKHU

Hroro 3a cemectp 16

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaunmeHoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHATUHN (CEMUHAPOB)
HanmenoBanue npaktuueckux 3anatuii | Tpynoemkocts, | DopMupyembie
Ha3Banus pa3nenos
(cemuHapoB) q KOMITETCHITH
4 cemectp
1 OcHOBBI (hU3UKH Omnpenenenre peXUMOB pabOTHI TTOTYTIPO- 2 OIIK-6, T1K-3
HOJTYTIPOBOAHUKOB. BOJIHUKOBBIX MPUOOPOB (AMOABI, TPAH3UCTO-
pb1)
Hroro

2 ®dusnueckue PacueT BenMuMHBI KOHTAKTHOM Pa3HOCTH I10- I1K-3
MIPOLIECCHI TTPU TEHIMAJIOB MTPU U3MEHEHUN KOHLIEHTPaIUH

KOHTAaKTe IpPUMECH B O/IHOW U3 obnacTei mepexoza

Pa3HOPOIHBIX Vroro 5

MaTepuanos (p-n

nepexo, KOHTaKT

MeTal-

MOJTYTIPOBOJIHUK,

reTeponepexon).

3 dusnyeckue Pacuer mmpuHbI nepexoaa B 3aBUCUMOCTH OT 2 OIIK-6

MPOLIECCHI B CTPYKTYpE
MeTall-AUIIEKTPUK-

MOJyJIsl M TOJIIPHOCTH IIPUIIOKEHHOTO
HanpspkeHus. Pacuet 6apbepHoii u auddy-
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MOJTYTIPOBOAHHUK. 3MOHHOW eMKocTel nepexozaa.Pacyer
BOJIFTAMIIEPHBIX XapaKTEPUCTUK UICATU3H-
POBAHHBIX MEPEXOA0B MPH PA3ITUUHOMN TeMIie-
parype .
Hroro
4 ®orosnektpudeckue |Permenue 3amaq Ha (OTOINEKTPUIESCKUE SIB- 2 OIIK-6, T1K-3
SIBIICHUS B JeHus B (OTOINEKTPOHHBIX MTpUOOopax
MOJTyTIPOBOTHUKAX. Hroro
5 ®usnueckue ocHOBHI | PemieHne 3a1a4d Ha IBUKEHHE 3apsKEHHBIX OIIK-6, TIK-3
ANIEKTPOBAKYYMHBIX YacTHUIl B BaKyyMe, B DJIEKTPUUECKOM U Mar-
npubopoB HUTHOM I10JI€
Pemenue 3ama4 Ha pacuer anekTpodusnye- 2
CKHUX [1apaMETPOB AIEKTPOBAKYYMHBIX NPH-
O6opoB
Hroro
7 IIpoexTupoBaHuEe KOHCTPYKLUN HIEKTPOH- OIIK-6, TIK-3
[TosynpoBOJHUKOBBIE | HBIX CPEACTB C IPUMEHEHUEM COBPEMEHHBIX
JIUOMBL. CAIIP 1 nakeToB NpUKIAAHBIX IPOTPAMM.
Knaccudukanus 3meKTpoHHbBIX TPUOOPOB
Hroro 2
8 bunonspusie u CxeMbl BKITIOYCHHS OUIOJISIPHBIX TPAH3UCTO- OIIK-6, I1K-3
nonieBbie TpaH3ucTopsl |poB (BT): ¢ obmeit 6a3oii (OB), o0mmM
smutTepoM (OD) 1 00IMIKUM KOJITIEKTOPOM
(OK). Pexxumsl pabotst bT. Mcnionb3oBanue
CTaTUYECKUX BOJIbT-aMIEPHBIX XapaKTepH-
CTHK Ui pacyera padbounx Touek. Cucrema
nuddepernranbapIx napameTpoB bT
Hroro
10 Knaccuduxanus Kputepun oleHKH CII0)KHOCTH MUKPOCXEMBI. OIIK-6, TIK-3
uHTEerpanbHbIX cxeM u | Knaccuduxarnust MukpocxeM 1o GpyHKIuo-
OCHOBBI HaJIbHOMY Ha3HauYeHHIO — IIU(pOBbIC U aHa-
(yHKIIMOHATBHOU noroBble. KOHCTPpYKTUBHO-TEXHOJIOTUYECKHE
NIEKTPOHUKHU THUIIBl UHTErPaIbHBIX MUKPOCXEM — IIOJIYIIPO-
BOJIHUKOBBIE U THOPUTHBIE.
Hroro 2
Hroro 3a cemectp 18

9. CamocrosiTesibHasi padoTa

Bunasl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

Tabymite 9.1.

Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUN

Bunsl camocrostensHol | TpynoemMkocTs, | PopMupyemMslie
HasBanus paznenos s PR ’ PMHDPY @DopMBbI KOHTPOJIS
paloTEI q KOMIIETEHIH
4 cemectp
1 OcHoBbl pusuku | [lonroroBka k npaxkTuye- 1 OIIK-6, [IK-3 |Onpoc Ha 3aHATHSX,
MOJTyTIPOBOJTHUKOB. | CKMM 3aHSTHSIM, CEMUHA- Otuer no nabopa-
pam TOpHOI paboTe,
[IpopaboTka JIEeKITMOHHO- 1 Tec, Jxsamen
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ro Mmarcpualia

OdopmieHre OTYETOB TI0
JabopaTOpHBIM paboTam

[IpopaboTka JeKIMOHHO-
ro MaTepuasa

OdopmiteHre 0T4ETOB TIO

Hroro
2 ®dusnueckue IToaroroBka K nmpaxkTuye- OIIK-6, [IK-3  |Onpoc Ha 3aHATHSX,
MIPOLIECCHI TTPU CKUM 3aHATHUSIM, CEMHHa- Otuer no nabopa-
KOHTaKTe pam TOpHOH paboTe,

H HBIX TecT, Dx3ameH
PasHOpOA [TpopaboTka neKInOHHO- ecT, JK3aMe
MaTepuaios (p-n

epuaos (p ro Marepuaina
nepexo, KOHTaKT
MeTalI- OdopmieHue 0T4ETOB IO
TIOJIYIIPOBO/IHHK, nabopartopHbeIM paboTam
reTeponepexon). HWtoro
3 dusnyeckue [ToaroroBka k mpakTuye- OIIK-6, [1K-3 | Ompoc Ha 3aHATHSAX,
IIPOLIECCHI B CKUM 3aHATUSIM, CEMHUHA- Ortuet o nabopa-
CTPYKTYpe METaJUl- | paM TOpHOI paborte,

VAJIEKTPUK- Tect, Dx3ameH
JMDIICKTD [TpopaboTka JeKIIHOHHO- ecT, Jk3ame
TTOJTYTIPOBOTHHK.
OYIPOBOA ro Marepuana
OdopmieHre OTYETOB TI0
JabopaTOpHBIM paboTam
Hroro
4 IToaroroBka K nmpaxkTuye- OIIK-6, [IK-3  |Onpoc Ha 3aHATHSX,
@DOTOIIEKTPUYECKU | CKUM 3aHATHUSAM, CEMUHA- Otuer no nabopa-
€ SIBJICHUS B pam TOpHOH paboTe,
TIOJIYITPOBOTHUKAX. Tect, Dx3ameH
OYMPOBOAHUKAX. | 11 3naGoTKa IEKLIHOHHO- ecT, JK3aMe
ro Marepuaina
OdopmieHne 0TYETOB IO
nabopartopHbeIM paboTam
Hroro
5 Ou3nyeckue [ToaroroBka k mpakTuye- OIIK-6, [1K-3 | Ompoc Ha 3aHATHSAX,
OCHOBBI CKUM 3aHATUSAM, CEMUHA- Ortuet o nabopa-
JNIEKTPOBAKYYMHBIX | pam TOpHOI1 pabore,
npu B Tect, Dx3ameH
pubopo [TpopaboTka JTeKIHOHHO- ecT, Jk3ame
ro Marepuana
OdopmieHne 0TYETOB TI0
JabopaTOpHBIM paboTam
Hroro
6 Knaccugukanus | [IpopaboTka JEeKIIHOHHO- OIIK-6, [IK-3  |Onpoc Ha 3aHATHSX,
AJIEKTPOHHBIX ro Marepuaia Tect, Ox3amen
npubopoB Wroro
7 [ToaroroBka k mpakTuye- OIIK-6, ITIK-3 |Onpoc Ha 3aHATHAX,
[TosynnpoBOJHUKOB | CKMM 3aHSTHUSIM, CEMUHA- Otuet o nabopa-
bI€ JTUObI. pam TOpHOI paborte,

Tect, DKx3ameH
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JabopaTOPHBIM paboTam

Hroro 4
8 bunonspHeie n IToaroroBka K nmpaxkTuye- 1 OIIK-6, [IK-3 |Onpoc Ha 3aHATHSX,
MOJICBEIC CKHMM 3aHSTUSIM, CEMHHA- TecTt, Ox3aMeH
TPaH3UCTOPHI pam
[IpopaboTka JIEeKITMOHHO- 2
ro Marepuana
Hroro 3
9 OcHOBHBIE [TpopaboTka JTeKIMOHHO- 1 OIIK-6, [IK-3 | Omnpoc Ha 3aHATHUSX,
AJIEKTPOBAKyyMHbIE | IO MaTepualia Otuer no nabopa-
nprGOpPEL OdopmieHne 0T4ETOB IO 2 ,TFOP Hog pabore,
nabopaTopHBIM paboTam eCT, Jk3aMeH
UTtoro 3
10 Knaccudukamus | [TonroroBka k mpaxTude- 1 OIIK-6, [1K-3 | Omnpoc Ha 3aHATHUSAX,
UHTETPAJIbHBIX CXEM | CKUM 3aHATHUSAM, CEMUHA- Otuet no nabopa-
Y OCHOBBI pam TOpHOU pabore,
(hbyHKIIMOHATBEHOM TIpopaGoTKa IEKIHOHHO- 9 Tect, Ox3ameH
KTPOHUKH
HICKTPO ro Marepuaina
OdopmieHne 0TYETOB TI0 2
nabopaToOpHBIM paboTam
Utoro 5
Hroro 3a cemectp 38
ITonroroBka u cnava sk- 36 OKk3ameH
3aMeHa
Hroro 74
10. KypcoBoii npoekTt / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS
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N . MakcumanbHbIN
. MaxkcuMaTbHBIT MaxkcumaTbHBIT
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
4 cemectp
Onpoc Ha 3aHATHSAX 6 6 6 18
OTueT o mabopaTopHOi 12 12 13 37
pabote
Tect 5 5 5 15
Hroro makcumyM 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacratomum nurorom 23 46 70 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTHIBAET YCHEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaento)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Dnexrponuka : YueOHOe mocobue mist By30B / B. M. UnkoBud ; denepanbHOE areHTCTBO 1O
oOpa3oBaHMi0, TOMCKHH TOCYIapCTBEHHBIN YHHUBEPCUTET CHUCTEM YIPABICHHUS M PaJUdO3TEKTPOHUKU. -
Tomck : U3narensctBOo Tomckoro yuuBepcurera, 2006. - 358[2] c. : wi. - bubmumorp.: c. 356. - ISBN 5-
94621-191-9 (manuune B 6udmuoreke TYCVYP - 113 7k3.)

2. Dnekrponuka [Tekct] : yaebnoe mocodue s By30B / B. @. KonoBanos ; MunuctepcTBo 00-
paszoBanus U Hayku Poccuiickon denepanun, ToMCKUI rocy1apCTBEHHbIN YHUBEPCUTET CUCTEM YIIPaBIIE-
Hus U paanodnekTpoHuku (Tomck). - Tomck : B-Cnektp, 2011. - 276 c. : un. - bubnuorp.: c. 275. - ISBN
978-5-91191-234-1 (manuuue B 6ubmmoreke TYCVYP - 72 7k3.)

3.  OcHOBBI MUKPODJIEKTPOHUKH : yaeOHoe mocodue st By3oB / U. I1. Crenanenko. - 2-e¢ u3n.,
nepepad. u pom. - M. : Jlaboparopus bazoBeix 3nanuii, 2004. - 488 c. : un. - (TexHuUecKuii yHUBEpCHU -
TeT). - bubmuorp.: c. 419. -IIpeam. ykas.: c. 488. - ISBN 5-93208-045- (nanuuue B 6ubmoreke TYCYP -
224 5x3.)

12.2. lonotHuTEIbHAS JIUTEpaTypa

1. DIeKTpoHHMKA H MHKPOTIPOIIECCOpHAs TeXHUKA : Y4ueOHuk s By3oB / B. I'. I'yces, FO. M. T'y-
ceB. - 4-e m3a., gom. - M. : Beicias mkomna, 2006. - 797[3] c. : un., Tabmn. - ([nst Beicux y4eOHBIX 3aBe-
JIeHUN. DIIeKTpOHHAs TeXHUKa). - bubmuorp.: c. 786-787. - ISBN 5-06-005680-5 (nHanuuue B OubnmoTeke
TYCVYP - 78 5k3.)

2. OcHoBbl Mukposnektponuk : / H. A Asaes, 0. E. Haymos, B. T. ®ponkun. - M. : Paano u
cBi3b, 1991. - 288 c. : ni. - bubnuorp.: c. 283-284. - [Ipeam. ykas.: c. 285-286. - ISBN 5-256-00692-4 :
02.00 (manmmune B 6ubmmorexke TYCVYP - 87 7k3.)

3. Texuomorusi MaTepuanoB AIEKTPOHHON TEXHUKH : YuyeObHoe mocobue / A. A. XKuranbckuif ;
®enepalibHOE areHTCTBO MO 00pa3oBaHMIO, TOMCKMII TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YIIpaBiie-
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HUS ¥ paguodneKTpoHuku. - Tomck : TYCVYP, 2007. - 151[1] ¢ (manuuue B 6ubmnotexke TYCVYP - 98 5k3.)
12.3. Y4eOHO-MeTOANYECKHE MTOCOOU

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. 3agayHuK MO 3JEKTPOBAKYYMHBIM U MOJIYNPOBOJHUKOBBIM Mpubopam : yueOHoe nocodue s
BTy30B / B. A. Tepexos. - M. : Dueprus, 1971. — 126 [2] c. : un. - bubnuorp.: ¢. 126-127 (x npakTuue-
cKuM 3aHATUAM) (Hamuaue B onbmroreke TYCVYP - 49 5k3.)

2. 3agauHUK MO JCKTPOHHBIM Mprbopam : YueOHoe nocodue s By30B / Bragumup AHaTonbe-
BHY TepexoB. - 2-e u3f., nepepad. u nom. - M. : DHeproatomusaar, 1983. - 276, [4] c. : uin. - bubnuorp.: c.
276-277 (x npakTHYeCKUM 3aHATUAM) (Hanuuue B oudanorexke TYCVYP - 5 3k3.)

3. Onextponuka 1. uznueckre OCHOBBI ANEKTPOHUKHU [DNEKTPOHHBIN pecypc]: Meroanueckue
YKa3aHUs K IPaKTUYECKUM 3aHITHSIM JJIs CTYAEHTOB crneunanbHocTd 210601.65 - "PagnosnekTpoHHbIe
cucreMbl U komruiekcbl" / OpmukoB JI. H., HaBeimoB B. H. - 2014. 91 ¢. — Pexum nocrymna:
https://edu.tusur.ru/publications/4161 (mara ob6pamenus: 26.11.2018).

4. DnektpoHuka 1. Pu3M4eCcKrue OCHOBBI JEKTPOHUKHU [DIEKTPOHHBIN pecypc]|: MeToauyeckue
yKa3aHHs 110 CaMOCTOATENbHON padoTe /i cTyneHToB crennanbHocT 210601.65 - "PaguosnexkTpoHHbIe
cucteMbl ®  Kommuiekcel" /  Opmuxko  JI. H. - 2014. 15 c¢. — Pexum goctyma:
https://edu.tusur.ru/publications/4162 (nara ob6pamenus: 26.11.2018).

5. DnexkTpoHHKa 2. DJIEKTPOHHBIC MPUOOPHI [DIEKTPOHHBIA pecypc]: MeToaudeckue yka3aHus
M0 CaMOCTOSTENLHOW paboTe AJsl CTyAeHTOB crieruaibHOCTH 210601.65 - "PannosnekTpoHHBIE CHCTEMBI
u xomruiekchl" / Opmukos JI. H. - 2014. 16 c. — Pexxum noctyma: https://edu.tusur.ru/publications/4157
(mata obpamenwus: 26.11.2018).

6. MHccrienoBanue CTaTUYECKUX XapaKTEPUCTHK TPaH3UCTOpa [DIEKTpOHHBIA pecypc]: Meroau-
YeCcKHe yKazaHus K 1JabopaTopHOil paboTe ais cTyneHToB crnenuanbHocT 210601.65 - "PagnosnekTpoH-
Hele cuctembl U Komriekcel" / C. U. ApectoB, A. C. Illanrun - 2014. 21 ¢. — Pexum pocryna:
https://edu.tusur.ru/publications/4159 (nara ob6pamenus: 26.11.2018).

7. MHccrnenoBaHnue CTaTUYECKUX XapaKTEPUCTHK IOJIEBOTO TpaH3UCTOpa [DJIEKTPOHHBINA pecypc]:
Meroauueckue ykasaHusi K J1abopaTtopHOi paboTe /Ui CTyneHToB crenuansHoct 210601.65 - "Paano-
aJeKTpoHHbIe cucTteMbl U Komiuiekceol" / C. U. Apectos, A. C. Illanrun - 2014. 17 c. — Pexxum nocryna:
https://edu.tusur.ru/publications/4160 (mata ob6pamenus: 26.11.2018).

8. MHccnemoBanue (GhOTOAIEKTPOHHBIX MTPUOOPOB [DIIEKTPOHHBIN pecypc]: MeToauveckue ykasa-
HUS K JaboparopHoi pabore / A. W. AkcenoB - 2013. 17 c. — Pexum npocryna:
https://edu.tusur.ru/publications/3547 (nara ob6pamenus: 26.11.2018).

9. HccnenoBanue THPAaTPOHOB TIICIOLIETO pa3psiia [DNeKTpoHHbIN pecypc]: MeTtoanueckue yka-
3aHMs K Jaboparoprorr pabore / A. W. AkcenoB - 2013. 16 c¢. — Pexum goctyma:
https://edu.tusur.ru/publications/3549 (nara ob6pamenus: 26.11.2018).

10. HMccnenoBanue nmosynpoBOJAHUKOBBIX JUOMOB [DJIEKTPOHHBIN pecypc|: MeToauueckue ykasa-
HUS K TaboparopHoil padote mis cryneHToB crienuanbHocT 210601.65 - "PagnosnekTpoHHBIE CHCTEMBI
n xommiekcel" / C. WM. ApectoB, A. C. Iamrun - 2014. 17 c. — Pexum gocrymna:
https://edu.tusur.ru/publications/4158 (mara obpamenus: 26.11.2018).

11. DnexTpoHHO-TyuYeBas TpyOKa C AMEKTPOCTATUUECKUM YIIpaBiIeHHEeM [DIEKTPOHHBIA pecypc]:
Metoanyeckue ykazaHus K jgabopaTtopHoi padote st ctyaeHToB HanpasiueHus 210100.62 "Dnekrponu-
Ka ¥ HaHOAJIEKTpoHHKaA", mpodmiib: "KBaHTOBas M ONTHYECKas AJICKTPOHUKA'; DIEKTPOHHBIE MPUOOPHI U
ycrpoictea / A. @. 3mobuna, A. WM. AxkcenoB - 2014. 14 c¢. — Pexum pocryna:
https://edu.tusur.ru/publications/4053 (nara obpamenus: 26.11.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS U
HHBAJIN/10B

Y4eOHO-MeToIMUeCKUEe MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCHIPUATHUS UHPOPMAITIH.

JL1s1 11 ¢ HAapyIIeHUsIMH 3PeHus:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHOM (hopMe yBETNUEHHBIM HIPUPTOM.

JL1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Ilpu u3y4eHUu QUCLUIUIMHBI PEKOMEH]IYETCSl CIOIb30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIIpaBOYHBIE U IIOMCKOBBIE  CHCTEMBI, kK kotoppiM y TYCYPa  ectpb JOCTYI
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecre4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEYNBAOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecredyeHne VI NPAKTHYeCKUX 3aHATHI

YyebOnas madoparopus

yueOHasi ayIMTOpHsl 111 IPOBEACHUSI 3aHATHI IPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIEHHE AJIi KypCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX paboT), MOMEIIEHUE JJI POBEACHUS TPYNIOBBIX U MHAUBUAYATbHBIX KOHCYIbTAIINMA

634034, Tomckas obnacte, . Tomck, Bepmuauna ynuna, a. 74, 313 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- JJaboparopusie crerab! (16 mit.);

- 3mepuTtenbHble TpUOOPHL;

- locka MarHUTHO-MapKepHasi;

- [Tomenienue s XxpaHeHust yueOHOro 000py10BaHMUS;

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOem;

- Pabouee mecto npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcsl.

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 15 J1a00paTopHbIX pador

VYuebnast 1aboparopust

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUMa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH 1TaOOPAaTOPHOTO TUIIA, TIOMEIIEHHE JUIsI KyPCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX padoT), MOMEIEHHUE JIJIsl POBEICHNUS TPYIIOBLIX U HHIMBUYaJIbHBIX KOHCYIbTAIUI

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 313 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- JIaGoparopHsle cTeHab! (16 mr.);

- U3mepuTenbHble TpUOOPHL;

- Jlocka MarHUTHO-MapKepHasi;

- [Tomemenue ns xpaHeHust yueOHOro 000pyI0BaHMUS;

- Kommuiekt crienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenoaBarens.

[TporpamMHoOe obecnieueHue He TpeOyeTcsl.
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus
1. Kakue TUTIBI OMyTPOBOJHIUKOBBIX MAaTePUAIOB UCTIOIB3YIOTCS IPU CO3JIAaHUH P-N IEPEXOI0B:
a) «ny MOIYIPOBOTHHKOBBIE MATEPUAITEI.
0) «p» MOIYIPOBOHUKOBBIE MaTepPHAIIBI.
B) «1» MOJYIIPOBOTHUKOBBIC MaTEPUAIIBI.
T) «p-n».
2. Kaxkoii moryrpoBOJHUKOBBIM MaTepHa IM0/1a 00eCTieunBaeT HAMOOJIBIIYIO PaO0YYIO YacTOTY:
a) Ge.
0) Si.
B) GaAs.
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I Se

3. Ilpu kakoM BKJIFOUEHHUH JIMOJIa HAa P-N TEPEXO/Iie BhIIEISAETCS] HAUOObIIIAasi MOIIHOCTH!
a) mpu 0OpaTHOM BKJIIOYECHUH.

0) mpu IPSIMOM BKJTIOUCHUH.

B) B o0yactu mpooosi.

I') mpu BBIKITIOYCHUH

4. Jlnst yero ofHy U3 o0nacTel p-n nepexoa BHIIOIHAIOT OTHOCUTENEHO, BBICOKOOMHOM:
a) JIs1 yBETMYEHHsI OBICTPOJICHCTBUSA.

0) Ui yBEIMYEHUS MAKCHMAIILHOTO TOKA.

B) JUIS YBEITUUCHUS HATIPSDKCHUSI TIPOOOS

r) uist obecriederus dhdexra TaBUHHOTO IPOOOs B 30HE Mepexoa

5. B oGmactu mpo6ost COMpOTHBIICHHUE P-N MEPEX0/a:

a) Rnep—oo.

6) Ruep=0.

B) Rniep HensmeHHo.

r) Riep—0

6. [l yBenmudaeHus1 ObICTPOICHCTBHS TIOTYIPOBOTHUKOBOTO PUOOpA MaTepHal p-n Mepexoaa;
a) cnabo JIETUPYIOT.

0) CWJIBHO JIETUPYIOT.

B) BBITIOJIHAIOT U3 1 MOJIYTIPOBOIHUKA.

') 00JIy4aroT peHTTEHOM

7. Ilpu psIMOM BKJIIOYEHHMH P-N IIEPEX0/A CONPOTUBIICHUE NIEPEXOA!

a) Rmep—oo0.

6) Rmep=0.

B) Rmep nHensmenHo.

r) Rnep—0

8. Ilpu KakoM BKIIFOUEHHH JUOJa Ha P-N MEPEXO/Ie BhIACISIECTCS HAaUMEHbBIIAasi MOIIHOCTH!
a) oOpaTHOM.

0) mpsIMOM.

B) B o0yactu mpooosi.

T') PY BKJIFOYEHUH CO CBOOOHOM 0a3oi

9. B kakux pexumax MoryT pabotath (poTOnHOIbI:

a) MpeoOpa30BbIBATh CBET-CUTHAJ.

0) ¢pororeneparopsl.

B) IpeoOpa30oBbIBATh NIEPEMEHHOE HAMPSHKEHUE B TIOCTOSTHHOE .

r) mpeoOpa3oBaTesb MOCTOSHHOTO HANPSKEHUS B IEPEMEHHOE

10. V3 xakoro mojayrnpoBOAHUKOBOTO MaTepuasa cielyeT H3TOTOBUTD MOJIEBbIE TPAH3UCTOPBI,
o0afarone MakCUMaIbHBIM ObICTPOACHCTBHEM:

a) Ge

6) Si

B) nGaAs

r) InN (Hutpun unnus)

11.Ykaxxute 3J€KTpOHHBIE MPUOOPHI HE MOMajaroIue Noj kiaccudukanuio mo crocody olpa-
00TKH HHpOPMAITUN

a) AIIeKTponpeoOpa3oBaTeIbHbIC,

0) MHEBMOABTOMATHUECKHUE;

B) aKyCTOXJIEKTPUUYECKHUE;

T') TEPMODJICKTPUUYECKHE.

12. Yxaxxute Hanboee oOmuii KiacCu(UKaMOHHBIN MPU3HAK dJIEKTPOHHOTO Mprbopa

a) pabouas cpena;

0) pexum paldoThI;

B) TabapuTHI,
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T ) MaTcpuall U3roToOBJICHUA.
13. OcHOBHOE TOCTOMHCTBO CUCTEMBI h-TTapaMeTpoB COCTOUT B TOM, 4TO ...
a) y 3THX MapaMETPOB pa3HbIE Pa3MEPHOCTH, YTO YIPOIIAET PACUEThl HKBUBAJECHTHON CXEMBbI

TPaH3HUCTOPA;

0) OHH OTIPEAETSIOTCS B PEKUMAX KOPOTKOTO 3aMBIKAHHSI HA BBIXOJE M XOJIOCTOTO XO/a Ha BXOJE

TPAH3UCTOPHOTO YETHIPEXITOIOCHHKA,

cTopa

B) MX MOKHO IIOJIyUUTh IKCIIEPUMEHTAJIBHO: IPSIMBIM U3MEPEHNEM Ha OcHOBE BAX;
I') UX MOYKHO pacCUUTATh TEOPETHUECKU O€3 3aTpaT Ha NPOBEIEHHE HATypHOTO KCIIEPUMEHTA.
14. DnexTpon, ciayXalui Ui peryJupoBaHus MMONEPEYHOr0 CEUYEHUs KaHajla IOJEBOro TpaH3HU-

a) 3aTBOD;

0) UCTOK;

B) CTOK;

T') KOJUIEKTOP.

15. Bua caMoCTOATENBHOTO pa3psija, UCIOJIb3YEMBIN B ra30pa3psAHbIX HHIMKATOPAX
a) TICIOMUN pa3psi;

0) nyroBo# paspsin;

B) KOPOHHBIN pa3ps;

T') HICKPOBOH pas3psi.

16. DMHUTTEp BTOPUYHBIX JIEKTPOHOB B BAKYYMHOM (POTORJIEKTPOHHOM YMHOXKUTEIIE
a) IUHON;

0) aHoT;

B) KaTog;

T') KOJUIEKTOP.

17. ®OTO3MEKTPOHHBIN BaKyyMHBIH TPUOOP, C MOMOIIBI0 KOTOPOTO MOXKHO MU3MEpSATh OYeHb cia-

ObIE€ CBETOBBIE IIOTOKHU

a) (hOTORTIEKTPOHHBIM YMHOXKHUTEIb;

0) ammepMmeTp;

B) BOJBTMETP;

T') OMMETP.

18. UnaukaropHble prOOpHI, IPUHIIMII ACHCTBUS KOTOPBIX OCHOBAaH Ha MPE0Opa30OBaHUN YHEPTUU

AIIEKTPOHOB B BUJUMOE H3ITyUYEHHUE JIIOMUHO(GOPHOTO MOKPHITUSL aHOJJOB-CETMEHTOB

a) BaKyyMHO-JIFOMHHECIICHTHBIC UHINKATOPHI;
0) 3HAKOBBIC Ta30pa3psAHBIC UHIUKATOPHI;

B) JINHEHHBIE Ta30pa3psAHbIC UHIUKATOPHI,

T') UHIUKATOPHbIE TUPATPOHBHI.

19. Jlornueckoe cnoxxenue, onepauus «MJIN»
a) TU3BIOKIIHS;

0) KOHBIOKITHS;

B) MHBEPCHSI,

') MHXKEKIIHS.

20. Jlornueckoe orpurianue, onepauus «HE»

a) UHBEpCHS;

0) TU3BIOKIINS;

B) KOHBIOKIIHS;

T') HHOKEKITHSI.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
P-n nepexon.
I'ereponepexon.
30HHas TEOpHs.
30HHBIH CHEKTpP MOTYIPOBOIHUKOB.
KonTakTt MeTasi- noixynpoBOJHUK.
KoHTakTHas pa3HOCTb MOTEHIIUAJIOB.
HenocTatku noiaynpoBOAHUKOBBIX TPUOOPOB.
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O00CHOBaTh H3MEHEHHE MMAPAMETPOB CXEMBI IPU PA0OTE B PA3TUYHBIX MMOTOIHBIX YCIOBHSIX WU B
YCIIOBUSIX arpeCCUBHBIX M3IyYECHUH.

O06ocHOBaTh MPUHIMI pa3paboTaHHON B WHAWBHIYATLHOM 33/IaHUU CXEMBbl HA OCHOBE TOJYIIPO-
BOJIHMKOBBIX, (JOTOIEKTPOHHBIX MJIH JIEKTPOBAKYYMHBIX TPHOOPOB MPUOOPOB.

O060CcHOBaTh pacdeThl OCHOBHBIX MapaMETPOB MOIYIIPOBOTHIUKOBLIX MPHOOPOB U BEIOpATh UX Map-
KH.

Pacuyer h -mapameTpoB TpaH3UCTOPOB.

Pacuet 6aprepHoii u mudPpy3noHHON eMKOCTEH TIepexoa.

Pacyer BombTaMIEpHBIX XapaKTEPUCTHUK HI€aTU3UPOBAHHBIX MIEPEXOI0B MIPH PA3TUIHON TeMIiepa-
Type.

Pacyer mmpuHbI iepexoia B 3aBUCUIMOCTH OT MOJIYJISI M TIOJIIPHOCTH TIPUIIOKEHHOTO HATIPSKCHHSL.

Turb! 371€KTPOBaKyyMHBIX TPUOOPOB.

Du3nvyecKrue OCHOBHI MPOIIECCOB B MOTYIPOBOJHUKOBLIX MaTepHaIaXx.

duznyecKkue NpoIecchl B CTPYKTYPE METAII- JUDIEKTPUK- MTOYIPOBOTHUK.

duznyecKre MpoIeCcChl MPH KOHTAKTE MaTEPUAJIOB

DoTOnpPOBOAMMOCTE (BHYTpeHHHH POTOIPDEKT).

B3aumogeiicTBie cBeTa ¢ HOCUTEISIMH 3apsifia B p-n mepexose, GOToAeTeKTOPHBIN peskuM, GOTO-
JIC.

[TonsiTHE O PSAMOM M OOPATHOM MbE30IEKTPUUECKOM 3 (HeKTe B MOTYIPOBOTHUKAX.

DNeKTpOBaKyyMHbIE TPUOOPHI: JOCTOMHCTBA, HETOCTATKH.

OMuccuoHHbIe 3((HEKTH B MOIYIPOBOJAHUKAX.

Oco0EHHOCTH MPUMEHEHHSI DJIEKTPOBAKYYMHBIX TIPHOOPOB.

DNEKTpUYECKUE MOJIENIM HEKOTOPBIX AUOAOB.

Cxewmnbl BrmoueHuss BT ¢ o6meii 6a3o0it (OB), o6mum smutrepom (OD) u oOIIUM KOJUIEKTOPOM
(OK).

Bubl 1 HICTOYHUKY IITyMOB, CITOCOOBI UX OlleHKH B BT.

Bbazosblit toruueckwii anemeHT TTJI ¢ TOBBIIIEHHON HArPY304HOM CIIOCOOHOCTHIO

DneKTpoBaKyyMHbBIC (DOTOIIEMEHTHI U (POTOYMHOKUTEITH.

IloneBbie TPAaH3UCTOPBL.

Oco6ennoctu [T Ha apcenuae rawmus ¢ 3aTBOpoM Ha ocHoBe Oapbepa [llortku u I1T Ha ocHOBE
reTepONepeEX0/I0B.

Mertonbl U cXeMHbIE pEelIeHHs MO3BOJSIONINE YMEHBIIUTH BPEMs NEPEXOIHOr0 MpoIecca B HACHI-
IIEHHOM KJII0Ue Ha OUTIOJISIPHOM TPaH3UCTOPE.

Oco0eHHOCTH CTPYKTYp OUIIONSAPHBIX TPAH3UCTOPOB MHTETPAILHBIX MUKPOCXEM.

KoMrieMeHTapHBIE CTPYKTYPHI.

[ToneBbie TPAaH3UCTOPHI C YIPABIISIOMIUM EPEXOIOM.

[TorynpOBOJHUKOBBIE PE3UCTOPHI.

HenocraTky noiaynpoBOAHUKOBBIX PE3UCTOPOB U OIPaHUYEHHS Ha BETMUHUHY COIPOTHBIICHUS.

I1n€HoYHBIE PE3UCTOPHI.

KonnencaTopbl 1 UHIYKTUBHBIE JIEMEHTHI.

Knaccugukarys 31eKTpoHHBIX TPUOOPOB.

Knaccudukanus, Ha3HaueHNE, XapaKTEPUCTUKU U TapaMETPhI MOTYTPOBOJHUKOBBIX JHOIOB.

CpaBuenue napametpos IIT u BT.

OCHOBBI SMUCCUOHHOM 3JIEKTPOHHUKH.

Kputepuu olieHKH CT0KHOCTA MUKPOCXEMBI.

OcHOBHBIE TEHJICHIIUU Pa3BUTHSI ITOJIYTPOBOJHUKOBBIX MUKPOCXEM.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OcCHOBBI (PU3HUKH MTOTYIPOBOJHUKOB.

du3nueckre MpoIecchl MPH KOHTAKTE pa3HOPOIHBIX MaTepHATIOB (p-n Mepexol, KOHTAKT MEeTaJlI-
HOJYIPOBOJHHUK, T€TEPOIIEPEXON).

Ou3nuecKre MPOoLecChl B CTPYKTYpE METaJUI-AUAIICKTPUK-TTOTYTTPOBOTHHK

DOTORNIEKTPUYECKHUE SABJICHUS B OTYIPOBOJHUKAX.

Ou3nueckrue OCHOBBI JICKTPOBAKYYMHBIX IPHOOPOB

[TonynpoBOJHUKOBBIE TUObI
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bunosnspHeie U 10IEBBIE TPAH3UCTOPBI
OCHOBHBIE IEKTPOBAKYyMHbIE IPUOOPHI
Knaccugukanust ”HTErpaabHBIX CXeM U OCHOBBI (DYHKIIMOHATIBLHOM 3JIEKTPOHUKU

14.1.4. Tembl 1a00paTOpHBIX padoT
HccnenoBanne cTaTHYECKUX XapaKTEPUCTUK OUMOISPHBIX TPAH3UCTOPOB
HccnenoBanue CTaTUYECKUX XaPAKTEPUCTUK MIOJIEBBIX TPAH3UCTOPOB
UccnenoBanne GpoTod1eMEHTOB
Hccnenosanue tTuparpoHa
UccnenoBanne cCTaTHYECKUX BOJIBTAMIEPHBIX XapaKTEPUCTUK TUOJ0B
Hccenenosanue dI€KTPOHHOIO Kiitoua Ha bT
HccnenoBanne 31€KTPOHHO-TYYEBOM TPYOKH C JIEKTPOCTATUIECKUM OTKIIOHEHUEM JTyda
HccnenoBanue u n3MepeHue napaMmerpon 6azoBoro snementa TTJI

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJgamM AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbSA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMU BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJISL U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOIbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas IpoBepKa

3peHus ONpOC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO 1MCTaHIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSATENIbHbIE Pa0OThI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IeMeIMIINHCKIM paloThl, BOIIPOCHI K 3a4ETy, METO/IaMH UCXOJS U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaloLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muip ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M MHBAIMIOB TPEIyCMAaTpPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI I MHBAIHIIAM YBEIHMYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hast popmMa MpeTOCTaBICHHSI OTBETOB HA 3a/IaHUs, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIYT aCCHCTECHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 TUCLUILIMHE TpPeIyCMaTpUBaeT IpenocTaBieHne nHopMauu B popMax, aaanTH-
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POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:

- B (hOpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IevaTHoOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

[Tpu HEOOXOMUMOCTH IS JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS U MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHMS PE3YJIbTATOB O0YUCHHUSI MOXKET TIPOBOIUTHCS B HECKOJIBKO TAIOB.
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