b1.b.1

MHUHUCTEPCTBO OBPA30BAHMS U HAYKHA POCCUMCKOM ®EJIEPAIIUA

CDe)Iepam,Hoe TroCcyaapCTBEHHOC 610[[)K6TH06 06pa30BaTeJlLHO€ YUpECKACHUEC
BBICIIETO 06pa3OBaHI/I$I

«TOMCKHMH T'OCYJIAPCTBEHHBIA YHUBEPCUTET CUCTEM YIIPABJIEHUA

F”j W TUSUR [(EKTPOHUKN» (TYCYP)
14 UNIVERSITY VTBEPKIIA

TMexsmaxsmnn marrammassarsma o Ronannmarrerer

YIAEHT MDA 3ASKTIOHHDR NDATECLID

Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Brageaey: Tpoaw Masen Cdmmomm
Dadcrearenas: ¢ 19001, 2016 no 15.09.20149
« » <vU11 T.
PABOYAS ITIPOTPAMMA YYEFHOM JUCIHUATIIMHBI
AKTYAJIBHBIE ITPOBJIEMbI
COBPEMEHHOMU DJIEKTPOHUKHU U HAHODJIEKTPOHUKHA
Yposenb npodeccuoHaIbLHOr0 00pa3oBaHus: BbicLiee 00pa3oBaHue MAarucTpaTypa (aKajeMudecKkas)
Hanpasyienns nNoAroTroBKu 11.04.04 «DneKTpOHUKA ¥ HAHOMICKTPOHHKA
Ipopuanb(u) «IIpomMbliieHHAs 3JIEKTPOHUKA U MUKPOIPOLIECCOPHAs TEXHUKAY
®opma 00yueHust ouHas
DakyabTeT anekTpoHHOH Texankn (PIT)
Kadenpa IIPOMBINIICHHOH anekTpoHuKH (I1p3)
Kypc 1 Cemectp 1
Yueonblii miian Hagopa 2015 roaa u nocJieayommx Jer.

Pacnpenesienne padéouyero BpeMeHu:

— (o] en < 3

3 3 3 3 : 5
Ne Buasl yueOHoii padoThl g g g 3 s =

s s s s & =

5] 5] 5] 5] =

@, )} @, o =
1. | Jlekunu 18 18 4acoB
2. | JlabopaTtopHbie padoThI - - 4acoB
3. | MpakTHYeckue 3aHATHA 26 26 4acoB
4. | KypcoBoii npoext/padora (KPC) (aynuropnas) - - 4acoB
5. | Bcero ayauTopHbIX 3aHATHIA (Cymma 1-4) 44 44 4acoB
6. W3 uux B MHTEPAKTHBHON (opme 14 14 4acoB
7. | CamocTtosiTerbHast padora ctynenTos (CPC) 64 64 4acoB
8. | Bcero (0e3 hx3amMeHa) (Cymma 5,7) 108 108 94acoB
9. | CamocT. paGoTa Ha MOATOTOBKY, cAa4Yy IK3aMeHa 36 36 4acoB
10| O6mas TPpyA0eMKOCTH (Cymma 8,9) 144 144 94acoB
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1. HEJIU U 3AJJAYN JUCIHUTTJIMHBI

Lenpro n3yueHus: AUCIUTUIMHBI K AKTYaIIbHBIC MPOOIEMBI COBPEMEHHOH AJIEKTPOHUKU U HAHOAJICKTPOHHU-
KU» SIBIISIETCS. M3YYCHHUE MEPEAOBBIX TOCTHKEHUM, OCHOBHBIX HAINPABJICHUN, TCHACHIIUN, TIEPCIEKTUB U MPO-
O5eM pa3BUTH COBPEMEHHON HAHOAIIEKTPOHUKHU C LENbI0 BHIPAOOTKM HABBIKOB OIIEHKH HOBH3HBI HCCIIEIOBA-
HUN ¥ pa3pabOTOK, OCBOSHHUS HOBBIX METOJOJIOTHYECKHX MOIXOA0B K PEHICHHI0 MPo(ecCHOHANBHBIX 33734 B
00J1aCTH HAHOAJICKTPOHUKH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

B cooTBeTCTBHM ¢ OCHOBHOM 00pa30BaTEIBHON MPOrpaMMOi JUCIUILINHA «AKTYaJIbHBIC MTPOOJIEMBI CO-
BPEMEHHOMN SIICKTPOHHKH M HAaHOAJICKTPOHHKH» OTHOCHUTCS K OOS3aTENbHBIM TUCIUIUIMHAM 0a30BOM YacTH
(b1.B.1).

Jlyis ocBOCHMSI TMCUMIUIMHBI HEOOXOAMMa MOATOTOBKA HAa YPOBHE OakanaBpa IO HANpaBICHUIO «DJICK-
TPOHHMKA M HAHOAJICKTPOHHKAY», a TAKKE 3HAHWS TUCHUIUTUHBI «VICTOpUS U METONONOT s HAYKH U TEXHUKH B
00J1aCTH DITEKTPOHUKID).

OCHOBHBIC TIOJIOKEHUS TUCIHUIUINHBI «AKTYyaJIbHbBIE MMPOOIEMbI COBPEMEHHOMN 3JICKTPOHUKH U HAHO3JICK-
TPOHUKH» JIOJDKHBI OBITh WCIIONB30BAHBI MPU M3YYCHUM CICAYIONIUX JMCIUIUIMH: CHIIOBBIC IS YCTPOWUCTB
SHEPTEeTHYECKON DIICKTPOHUKHU, TPOCKTUPOBAHKE DIICKTPOHHOW KOMIIOHEHTHON 0a3bl, 2JIEKTPOMArHUTHAs COB-
MECTUMOCTD NIEKTPOHHBIX YCTPOUCTB.

3. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA JUCHUITJIINHBI

3.1. U3yueHne TUCHUILIMHBI HANIPABJIEHO HA ()OPMHUPOBAHUE Y MATUCTPAHTOB CJIEAYIOLIHX
KOMITeTEHIHi:

—FOTOBHOCTh K AKTHBHOMY OOIICHHIO C KOJJIETAMH B HAYYHOMW, MPOM3BOJACTBEHHON M COLMAIIBHO-
obmiectBeHHOM chepax mesrensHocTH (OK-3);

— CIIOCOOHOCTH TIOHUMATh OCHOBHBIE MPOOJEMBbI B CBOCH NMPEAMETHOW 001acTH, BBHIOMPATh METOIBI U
cpencta ux perrenus (OIK-1);

— CIIOCOOHOCTH JIEMOHCTPHPOBATh HABBIKM PA0OTHI B KOJUIEKTHBE, IOPOXIATh HOBBIE MW (KpeaTHB-
uocts) (OIIK-3);

— CIIOCOOHOCTH CaMOCTOSATENILHO MPUOOPETaTh W HCIIOJIb30BATh B MPAKTHUYECKOH NESATETHHOCTH HOBBIC
3HAHUSA U YMEHUSI B CBOei nipenmetHOi obnactu (OITK-4);

— FOTOBHOCTB (pOPMYIIMPOBATH LIEJU U 33/1a91 HAYYHBIX UCCIICIOBAHUI B COOTBETCTBUY C TEHICHIUSIMU H
MEePCIIEKTHBAMH Pa3BUTHs 3JICKTPOHUKH M HAHOAIICKTPOHHMKHU, a TAKKE CMEKHBIX 00JIaCTEH HAYKH W TEXHUKH,
CHOCOOHOCTh 00OCHOBaHHO BBIOMpATh TEOPETUUECKUE M IKCIIEPHMEHTAJIbHBIE METOJbI U CPEJICTBA PEIICHHS
copmynupoBannbix 3ama4 (IMK-1);

— CIIOCOOHOCTH JIeNaTh HAyYHO-000CHOBAaHHBIE BBIBOJIBI 110 PE3YJIBTATAM TEOPETHUECKHX M DKCIIEPUMEH-
TaJIbHBIX MCCIICIOBAHMIA, IaBaTh PEKOMEH/IAIIUH 110 COBEPIICHCTBOBAHUIO YCTPONCTB U CUCTEM, TOTOBUThH Hay4d-
HbIe MyOJUKaUK 1 3as1BKu Ha u3ooperenus (IMK-5).

3.2. B pe3yabTaTe u3y4eHusi AUCHUILIMHBI MATHCTPAHT J0JIKEH:

3HATh: OCHOBHBIE 3aJ]au, HAIIPABJICHUS, TEHIACHLIUU W MEPCIEKTHBBI Pa3BUTUS 3JIEKTPOHUKU M HAHO-
AIIEKTPOHHKH, a TAKXKE CMEXKHBIX 00JacTeldi HayKd U TEXHHKH;, TEPElIOBOM OTEUECTBEHHBIH W 3apyOeKHBIH
HAYYHBIH OTBIT ¥ JOCTIKEHHS B 00JIACTH 3JIEKTPOHUKH, MUKPO- U HAHOIJIEKTPOHHKH;

YMETh: OLCHMBATL HAYUYHYIO 3HAYMMOCTb W NEPCHEKTHUBBLI IMPHUKIAJHOIO HCHOJB30BAHUA PE3YJIBTATOB
HCCHGZ[OBaHI/Iﬁ; npeajiaratb HOBbIC obactu Hay4YHBIX I/ICCJIe,I[OBaHI/Iﬁ n pa3pa60T0K, HOBBIC MCTOJOJIOTHYCCKUEC

noAXOoAbl K pCHICHUIO 3a1a4 B obmacTu QJICKTPOHHUKU U HAHOIJICKTPOHUKH

BJIAaJ€Th: COBpeMeHHOfI Haquoﬁ TepMHHOHOFHeﬁ U OCHOBHBIMU TCOPECTUUYCCKUMU U SKCIICPUMCHTAJIb-
HBIMH NTOAXO0AaMHU B IICPCAOBBIX HAIPABJICHUAX JICKTPOHUKH, MUKPO- 1 HAHOJJICKTPOHUKH.
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4. OFBEM JUCHUIJIMHBI U BUIbl YYUEBHOUN PABOTHI

OO0mmas TpyTOEeMKOCTh AUCIUIUIMHBI COCTaBIseT _4

3a4CTHBIX CAHMHMII.

Bun yueOHoii padoThI Bceero yacos CeMelﬂpM
AyIuTOpHBIE 3aHATHS (BCEro) 44 44
B tom uucne: -
Jlexrum 18 18
[IpakTryeckue 3aHATHS 26 26
CamocTosiTeJIbHasi padoTa (Bcero) 64 64
B ToMm uncne: -
IToATOTOBKA K MPAKTUIECKUM 3aHATHAM (CEMHUHApaM). 20 20
IToaroToOBKA K JOKJIaIaM-TIPE3CHTAIIISIM. 44 44
But mpoMesxyTouHOM artecTanuu (9K3amer) 36 36
OO01mast TPYAOEMKOCTh Yac 144 144
3aderHslie EauHumb 4 4
5. COAEP/KAHUE JUCHUIIJINHbI
5.1. Pa3nenbl JMCUMILIMH ¥ BHbI 3aHATHH
2 |
2 8| e a 3
= |8E|&s| & ®opMupyeMble KoMIie-
Ne = 5 OR . =
. /;1 HaumenoBanue pa3jesna IUCHUIINHBI g E § 5 = e TEeHIUH
= | 25| ¢g¢ g (OK, IIK, IICK)
£ |3F
1 CoOBpeMEHHOE COCTOSIHUE U TCHACHIIUH Pa3BUTHS 4 0 5 6 OK-3, OIK-1,3.4, TIK-1,5
AJIEKTPOHUKH ¥ HAHODJIEKTPOHUKH.
2 CospemenHnas nurorpadus. MloHHO-TIa3MEHHbBIE TeX- 0 4 10 14 OK-3, OTTK-1,3.4, TIK-1,5
HOJIOTHH U MOJICKYJISIPHO-JTy4ueBast SIIUTaKCHUsI.
3 Tepmoonexkrpruueckue U GoTo3IEKTpUIECKUE Ipeodpa- 0 5 4 6 OK-3, OIK-1,3.4, [IK-1,5
30BaTeNY SHEPTUU CETOJTHI U 3aBTpA.
4 JleTeKTOpbl HOHU3UPYIOLUX H3IYYEHHI B HAYKE U 0 5 4 6 OK-3, OIK-1,3.4, TIK-1,5
TEXHHKE.
5 duznuecKkue 0CHOBbI KPUOAJIEKTPOHUKH, TPUOOPHI Ha 6 5 6 14 OK-3, OTK-1,3.4, TIK-1,5
addexre xozedcona.
6. | MarauTHasi 1 CeTHETOJJICKTPHUICCKAs TAMSTh. 0 2 4 6 OK-3, OIlK-1,3.,4, TIK-1,5
11poK030HHbIE HOIYIIPOBOJHUKHU: MPOPHIB B Oy 1y-
7. | mee. BricokoTeMmepaTypHas HOIYIPOBOJHUKOBAS 4 2 4 10 OK-3, OIIK-1,3,4, [TK-1,5
JIEKTPOHHKA.
8 [NopucTslit KpeMHUIT ¥ ero NPUMEHEHNE B KPEMHHEBOI 0 5 4 6 OK-3, OIIK-13 4, [TK-1,5
MHUKPO(OTOHHKE.
9 TexHonorus aMop(HHOro ¥ HONMUKPEMHHS JUIS JIEK- 0 0 4 4 OK-3, OIIK-13 4, [TK-1,5
TPOHHKH.
10. VYriepoHble KIacTephl U UX NPUMEHEHHE B HAHOAJICK- 0 5 4 6 OK-3, OIIK-13 4, [TK-1,5
TPOHHKE.
11. | Merons! aHaM3a HAHOCTPYKTYP ¥ MAaTEPHAIIOB. 0 2 4 6 OK-3, OIIK-1,3,4, TIK-1,5
12. | T'erepo- M HAHOAIEKTPOHUKA. 4 4 6 14 OK-3, OIIK-1,3,4, TIK-1,5
13. | MHTennekTya pHas CIIIOBAs DIICKTPOHHKA. 0 2 4 6 OK-3, OIIK-1,3,4, TTK-1,5
14 CryTHHKOBas, COTOBasi, MOOMIIbHASL M OIITOBOJIOKOH- 0 0 4 4 OK-3, OIIK-13 4, [TK-1,5
Hasl CBSI3H.
UTOro | 18 26 64 108
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5.2. Conep:xaHue pa3ies10B IMCHUUILIAHBI (110 JEKIIUSM)

Ne HaumeHnoBaHue Tpyno- Popwiupyempie
w/n pasie10n CopnepixaHue pa3iejioB eMKOCTh KOMIIeTeHIMH
(uac.) (OK, IIK, IICK)
1. | CoBpeMeHHOE COCTOSHUE MupoBoil pbIHOK 3JEKTPOHUKU. PBIHOK OTEUECTBEHHOM
U TEHJICHIIUH PA3BUTHA SNIEKTPOHUKHU. 3akOH Mypa W TEHAEHIWH pa3BUTHA
JJIEKTPOHUKHU U HAHOBJIEK- | 37eKTpOHUKH. COBpEMEHHOE COCTOSIHUE OTE€YECTBEHHOM 4 OK-3, OIIK-1,3,4,
TPOHUKHU. U 3apy0exHoi anekTpoHukH. Hanbonee kpymHble amek- IK-1,5
TPOHHBIE KOMIIaHHH, paloTarolye MO TEXHOJOruu 22
HM.
5. | ®uzndeckue 0CHOBBI
KPUO3JICKTPOHUKH, IIPU- ®dusnueckue OCHOBBI CBepxmpoBoaumocTd. Kymepos- 6 OK-3, OIIK-1,3,4,
60ps! Ha 3 dexTe Txo- ckue napsl. [Ipubops! kpuosnexkrponuxu. BTCII. IK-1,5
3edcona.
7. | lmpoxo3oHHEIE MOTYNIpo- | Martepuansl BBICOKOTEMITEPATypHOU MOIYIPOBOJHUKOBON
BOJIHUKU: TIPOPHIB B OY- ANIEKTPOHUKH: KapOWa KpeMHEs, KapOuI THTaHa, KapOwx
nyiee. Beicokotemmepa- 60pa 1 pOACTBECHHbIE MaTepHAIIbL. TEXHOIOTHHN MOTyICHH.
TypHas MMOTyTIPOBOIHUKO- | DiekTpodmuieckne cBoiictBa. CTpyKTypa KapOmaa KpeM- OK-3. OITK-1.3.4
Basi DNICKTPOHHUKA. Hyg. PanpanpoHHas, MeXaHHYecKas, XHMHYECKass CTOM- 4 i'IK-l 5 e
KOCTB, TETUIONPOBOHOCTD, BEPXHUH MPEEN pabodnX TeM- ’
neparyp AJs npuOOpoB Ha OCHOBE KapOwaa KpemHus. W3-
MEpPUTEITH TEMIIEpaTypbl Ha OCHOBE OOJIYYEHHOTO anMmasa U
KapOua kpemuust. [IpHOoOpsl Ha OCHOBE KapOMIa KPEMHHSI.
12. | T'erepo- u HaHOANIEKTPO- HanoHnayka Kak COBOKYIIHOCTb 3HAHUI O CBOWCTBAax Be-
HUKA. IIeCTBa B HAHOMETPOBOM MaciuTtabe. HaHoTexHosorNy, OK-3, OIIK-1,3 .4,
HaHOMHXeHepHs. IloaynpoBOTHHKOBEIE TeTEpONepexo- 4 g

Jbl; o0Ias XapakTepUCTHKa M OCOOCHHOCTH IMOIYNpPO-
BOJTHUKOBBIX JIA3€POB.

I1K-1,5

5.3. Pa3enbl TUCHUIUIMHBI U MeXKIUCIUIJIMHAPHBIE CBSI3U ¢ 00ecTeYnBaOIIUMHU (TPeabl-
AYIHMMH) 1 00ecnevYnBaeMbIMHU (IOCJIeTYIOIHUMH) TUCHUIIHHAMHU

HaumenoBanue oﬁecneqnnammnx

Ne Ne pazgesioB JaHHOM JUCHUILIMHBL, VIS KOTOPBIX HEO0X0AUMO U3Y-

Ne yeHHe o0ecrieynBalOIIMX (MPeabIAYIINX) U 00ecnieuuBaeMbIX (1ocJie-
(npeaplaymiux) U odecrneYnBaeMbIxX
n/n (mocJIeAyHOINX) TUCITUILTHH AYIOWHY) AHCUMILIHH
y 1234567 ][8]9]10]11]12]13]14
IpeqmecTByONIHE THCIUIIAHBI
HCTOPHS U METOJIOTIOTHS HAYKH U TEXHH-
1. + | + | + + |+ |+ |+ |+ |+ |+ + | + | +
KH B O0JIACTH DIICKTPOHUKHI
Hocaenywmne IMCHUATLITHHBI
1 CUJIOBBIE LIEMU YCTPOUCTB 3HEPIeTH- P
" | 4eckoii SIIEKTPOHUKH
MPOEKTUPOBAHUE IEKTPOHHON KOM-
2. - + |+ |+ |+ |+ |+ |+ ]+ ]+ |+ + |+ | +
ITOHEHTHOM 0a3bl
3JIEKTPOMArHUTHAsi COBMECTUMOCTD
3. N + + | + + | + | +
JJIEKTPOHHBIX YCTPOUCTB
5
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5.4. CooTBeTCcTBHE KOMIETEHIUH, (DOPMHPYeMbIX NPH H3YyYEeHHH NUCHHUILVIMHBI, H BHI0B

3aHATHHI
Ilepeyenn Buasl 3ansaTuii
N DopMBbI KOHTPOJISA
KOMITeTeHIU I I Ip. CPC
OTyer 1o MpakTHYECKUM 3aHATHIM. BhICTyIUIeHHE C
OK-3 + + + p >’ y
JIOKJIaJIOM-TIPE3eHTaIINeH.
OTyer 1o MpakTHYECKUM 3aHSATHIM. BhICTyIUIeHHE C
OIK-1 + + + P HIeTY
JIOKJIaJIOM-TIPE3EHTaIIHEH.
OTyer 1o MpakTHYECKUM 3aHSATHIM. BhICTyIUIeHHE C
OIK-3 + + + P HIeTY
JIOKJIaJIOM-TIPE3EHTaIIHEH.
Otyer 1o MpakTHYECKUM 3aHATHIM. BhICTyIUIeHHE C
OIIK-4 + + + P SBICTY.
JIOKJIaIOM-TIPE3CHTAIHCH.
TYET [0 MPAKTHIECKUM 3aHSATUAM. BhicTyieHn
K-1 + + + Otuer o mp ec 3 SHICTYIUICHHE C
JIOKJIaIOM-TIPE3CHTAIHCH.
TYET [0 MPAKTHIECKUM 3aHATUAM. BhicTyuieHn
K5 + + + Otuer o mp ec 3 SHICTYIUICHHE C
JIOKJIaIOM-TIPE3CHTAIHCH.

6. METOIbI 1 ®OPMbI OP'AHU3AIIUU OBYUYEHUSA

TexH0J0rMyU MHTEPAKTHBHOI0 00y4eHHUsl IPH Pa3HbIX (hopMax 3aHATHH B yacax

DopMbI Jlekuuun
Meroant (uac) 113 (uac) Bcero
Mynomumeouiinvie npezenmayuu ¢ 6U0eOPOIUKAMYU U PA30AMOYHBIM MAEPUATOM 4 2 6
C NOCAEOVIOWUM 00CYIHCOCHUEM
Hoxknao-npezenmayus 8 8
WTOro MHTEpaKTHBHBIX 3aHATHIA 4 10 14
7. JABOPATOPHBIN ITIPAKTHUKYM
HE TIPELyCMOTPEHO
8. IPAKTUYECKHUE 3AHATHUS (CEMHUHAPBI)
0 Ne pazgena . Tpyno- Kommnerennun OK, IIK,
TemaTHKa NPaKTHYeCKUX 3aHATHH (CeMMHAPOB) €MKOCTh
n/n | JMCUMILTHHBI (uac.) IICK
1. 2 CoBpemMeHHas JTuTorpadus 2 OK-3, OIIK-1,3 .4, TIK-1,5
2. 2 MoHHO-TI71a3MEHHBIEC TEXHOJIOTHH ST TAKCHSI 2 OK-3, OIlK-1,3,4, [IK-1,5
3. 3 TepmonnekTprueckie npeoOdpa3oBaTeIn YJHEPTHU 2 OK-3, OIIK-1,3 .4, TIK-1,5
4. 4 JleTeKTOpbl HOHU3UPYIOIIKX U3ITydeHUN 2 OK-3, OIIK-1,3 .4, TIK-1,5
5. 5 OCHOBBI KPHOAJIEKTPOHHUKH 2 OK-3, OIIK-1,3 .4, TIK-1,5
6. 6 MarHuTHas ¥ CerHETO3JIEKTPHUECKasl IaMsTh 2 OK-3, OIlK-1,3,4, [IK-1,5
7 7 E;:aOKOTeMnepaTypHaﬂ MOJTYTIPOBOTHUKOBAS 3JIEKTPO- 2 OK-3, OIK-1,3.4, [TK-1,5
8. 8 ITopucTelil KpeMHHI ¥ JUOKCH KPEMHHUS B JIEKTPOHHUKE 2 OK-3, OIIK-1,3 .4, TIK-1,5
9 10 TexHoJOTHS YIIepOaHBIX KJIACTEPOB U X IPUMEHEHHE B 2 OK-3, OIK-1,3.4, [TK-1,5
HAHO3JIEKTPOHUKE
10 11 JupakinoHHbIA aHAIN3 ¥ CKaHUPYIOIIAs 30H10Bast 2 OK-3. OTTK-1.3.4. TIK-1.5
MUKPOCKOMHUS ’ 7 '
11 12 I}fp}:z;IITOBO-paSMepHHe 3¢ PEKTH — 0CHOBA HAHOAJIEKTPO- 2 OK-3, OIK-1,3.4, [TK-1,5
12 12 [TpnGops! HAHOAIIEKTPOHUKH. ['eTepoCTpyKTypHas JJIeK- 2 OK-3, OIK-1,3.4, [TK-1,5
TPOHHKA
13. 13 MHrenekTyanbHas CUIoBas SJIEKTPOHHUKA 2 OK-3, OIIK-1,3.4, TIK-1,5
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9. CAMOCTOSTEJIBHAS PABOTA

Ne Ne paznena TemMaTHKa caMOCTOATEIBLHONH PadoTHI Tpyno- Komnerenunu KoHTpoJab BbINOJI-

n/n | AUCHUIJIMHBI (Oemanuzayusn) el\(/l‘;(;:;b OK, IIK, IICK HeHust padoThl
IIpopaboTka JEKIMOHHOTO MaTepuana u

1 1-14 JIOTIOTHUTEIBHOM JUTEepaTyphl IPH TIOATO- 20 OK-3, OIIK- OTuerT 1o mpaxTuye-
TOBKE K MPAKTHYCCKUM 3aHITHAM (CEMHU- 1,3,4, T1IK-1,5 CKUM 3aHSTHUSIM.
Hapam).
[IpopaboTka JICKIIMOHHOTO MaTepuana | OK-3. OITK- BricTynnenue ¢ g0-

2. 1-14 JIOTIOJTHUTEIBHOM JTUTEepaTyphl MpU MOATO- 44 13.4 ’HK-l 5 KJIaJI0M-
TOBKE K JOKJIaJaM-TIPE3E€HTalHsIM. e ! MIpe3eHTalME.

3. 1-14 [TogroroBka u ciaya sK3ameHa 36 1C,) ;f ;‘3”1_3(1__1;( -5 Ol1ieHKa Ha YK3aMEHe

Kaxxnplit cTyeHT 3a ceMecTp IOJDKeH CAENaTh TPH JAO0KIaaa, KOTOPhIe COMPOBOXKIAIOTCS MYJIbTUMEIHI-
HBIMH TIPE3CHTAITUIMHA U BUACOPOINKAMH.

10. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)

He TPeayCMOTPEHO

11. PEUTUHIOBASI CACTEMA JJ151 OHEHKHW YCIIEBAEMOCTHU CTYJAEHTOB
Ta6auna 11.1. bajibHble OLleHKH JJIS1 3JIEMEHTOB KOHTPOJIS IMCIUIIIHHbI

. . MaxkcuMaJibHbII
MaxkcuMaJibHbII MaxkcuMaJibHbII
DJ1eMeHTHBI 0aJ1 32 nmepuon Bcero 3a
. 6asa Ha 1-y10 KT ¢ 0aJu1 32 mepuoa
yueOHOii 1esITeIbHOCTH me:xay 2KT u na ceMecTp
Ha4yaJja ceMecTpa mexkay 1KT u 2KT
KOHell ceMecTpa
IMocenienue 3aHsITUI 3 3 3 9
[TpakTHyeckue 3aHATHS 6 6 10 22
Jloxnmag-npeseHTanus 10 10 10 30
KoMnoHeHT CBOEBPEeMEHHOCTH 3 3 3 9
HMTOro MakcumMyM 3a mepuos: 22 22 26 70
Crada sx3aMeHa (MaKCHMyM) 30
Hapacraomum HTorom 22 44 70 100

Ta6auna 11.2. Ilepecyer 6a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKH

Bajibl Ha 1aTy KOHTPOJILHOI TOYKH Onenka
> 90 % ot MmakcuManbHOM cymMbl OayutoB Ha gaty KT 5
Ot 70% 10 89% oT MakcumManpHON cymMMBI O6aimioB Ha naty KT 4
Ot 60% 10 69% 0T MakcuManbHON cyMMBI 6asioB Ha naty KT 3
< 60 % oT MakcHuMaJIbHON CyMMBI 6aiutoB Ha gaty KT 2

Ta6auna 11.3. Ilepecuyer cyMMBbI 02J1J10B B TPAAUIIMOHHYIO H MEKTYHAPOAHYIO OLEHKY

Ouenka (I'OC)

Hrorosasi cymma 6a/1j10B, YYUTbIBAET YCIELIHO
CIaHHBII IK3aMeH

Ouenka (ECTS)

5 (oTnm4HO) (324TEHO) 90 — 100 A (oTIUYHO)
85 -89 B (ouenp xopoiro)
4 (xopomo) 75 -84 C (xopomo)
(3a4TeHo)
074 D (ymoBneTBOpHUTEIHHO)
3 (YIOBJETBOPUTEIHHO) 65 — 69 YA p
(3auTeHo) 60 — 64 E (nmocpezncTBeHHO)

2 (HEeyAOBIETBOPUTEIHLHO),
(He 3a4TeHO)

Hwuzxke 60 6a710B

F (reynoBneTBopuTENbHO)

B sx3aMeHanMOHHBIX OMIIeTaX COAEPKUTCS 3 TeopeTHuecKuX Bompoca (1o 10 6aymoB KaxapIii BOIIPOC).
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JK3aMeHAHOHHbIE BONMPOCHI:

. DTarnbl pa3BUTHS SJICKTPOHUKH.

. OCHOBHBIC U/IeV MUKPOJICKTPOHUKH ¥ HAHOIJICKTPOHUKH, (YHKIIMOHATBHOM dJICKTPOHUKH.
. MonekynspHo-Ty4eBasi SIUTaKCHsI.

. NoHHO-TTy4YeBbIe TEXHOJIOTHH.

. JIutorpadusi: SIEKTpOHHAS, pEHTTCHOBCKAsl, HOHHAS.

. NoHHOE nernpoBaHye moyrnpoBOTHUKOB.

. UHCTpyMEHTAIIbHBIE METO/Ibl HAHOTEXHOJIOT HH.

. MaTepuasisl 1j1s1 BBICOKOTEMITEpATYPHO# MOJTypoBoAHUKOBO# snektporuku: SiC, TiC, BC.
. CoiicTBa kapbuga KpeMHHUSI.

10. TIpuGopsr Ha ocHOBe SiC.

11. KBanTOoBO-pa3MepHbie 3P dekTrl. CBepXpeIieTKH, KBAHTOBBIC TOUKH.
12. DBomonHs pa3BUTHS CUIIOBBIX MOJTYIPOBOTHHKOBBIX KITIOUCH.

13. IGBT-tpan3uctopsl.

14. NaTennexTyaabHbIE CHIOBBIE MOIYJIH.

15. CepxXMOUTHBIE TOTYIIPOBOTHUKOBBIC KIFOYH HOBBIX TEXHOIOTHH.
16. Hanonayka: HAHOTEXHOJIOTUH, HAHOWH)KEHEPHSL.

17. ACM, CTM.

18. I'erepomna3zepsl 1 X MPUMEHEHUE.

19. BeicokoTemrepaTypHasi CBEpXIPOBOIUMOCTb.

20. Marepuanbl BEICOKOTEMIIEPATypHOH CBEPXITPOBOAMMOCTH.

OCoOoO~NO U WN -

12. YHEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE JUC-
UIIJINHBI

12.1 OcHoBHas InTepaTypa

1. TposH I1.LE. AxTyansHBIE TPOOIIEMBI COBPEMEHHOM IEKTPOHUKH M HAHOIIEKTPOHUKHU: Y 4eOHOe TOCco-
oue. — Tomck: ToMckmii TOCYTapCTBEHHBII YHUBEPCUTET CUCTEM YIPABIECHUS M paguolnekTporukw, 2012, —
224 C. - [pnexkTpoHHBII pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Troyan/Troyan_APE_UP.pdf

2. Anumienko, E. B. TexHoorus KpeMHUEBOM HAHOAJEKTPOHUKHU: Y4eOHOE mocoOue [DINeKTPOHHBIH pe-
cypc] / Aanmenko E. B., [lannnmmaa T. U., Karageit B. A. — Tomck: TYCYP, 2011. — 263 ¢. — Pexum no-
crymna: https://edu.tusur.ru/publications/552

12.2 JlonoJHUTEIbHAS JINTEPATYpPA

1. Ilpouiecchl MUKpO- U HaHOTexHOJOrHU: y4yeO. mocobue / Janmnmuna T.U. [u ap.]. — Tomck: TYCYP,
2005. — 316 c. (103)

2. lannnmmaa T.U. Texnonorus CBUC: yuebn. mocodue / T.WU. lanununa, B.A. Karaneit. — Tomck: Tom-
CKHIi TOCY/JApCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABICHHUS U pagnodiekTponuku, 2007, — 287 c. (51)

3. CuItoBbIe MOTYNPOBOJHUKOBBIC KITIOUH: CEMEWCTBA, XapaKTepucTUKy, Npumenenue / [1.A. Boponun. —
2-e w31. — M.: IOJADKA-XXI, 2005. — 384 c. (16)

4. OCHOBBI CHJIOBO JIEKTPOHMKH: yuyeOHoe nocobue A By30B / I'.C. 3uHOBBEB. — 2-€ U31., UCIIP. U JIO1L.
— Hosocubupck: HI'TVY, 2003. — 664 ¢. (79)

5. AparynoB B.I1. OcHOBBEI HAHO3JIEKTPOHUKH: yuyeOHOe Tocodue i By30B. — M.: @usmarkuura, 2006;
M.: Jloroc, 2006; M.: YuuepcureTckas kaura, 2006. — 494 c. (32)

6. DiekTpoHMKa U MUKpOTIpollecCopHasi TexHuKa: YueOHuk ajst By3oB / B.I'. T'yces, FO.M. I'yce. — 4-¢
u3., 101, — M.: Beicimas mkosa, 2006. — 800 c. (78)

7. TBepaoTenbHas MEKTPOHUKA: YueOHoe nmocodue aist By30B / B.A. I'yptoB. — 2-e uzn., gom. — M.: Tex-
Hoc(epa, 2005. — 408 c. (88)

12.3 YueOHO-MeTOANYECKHE TOCOOHS M MPOTPaAaMMHOeE o0ecneueHmne

1. Tposa I[LLE. AkryanbHble NpOOJIEeMBI COBPEMEHHOW D3JCKTPOHUKH M HAHOJJICKTPOHUKH: Y4eOHO-
METOANYECCKOC ocooue 1o AYIUTOPHBIM MMPAKTUYCCKUM U CCMUHAPCKHUM 3aHATUAM U CaMOCTOSTEIILHOMI pa60Te
JUIsl CTYZICHTOB, o0y4aromuxcs mo HanpasieHuto 210100 «3nekTpoHrKa U HaHOIJIEKTpOHUKa». — Tomck: Tom-
CKHIi TOCY/IAPCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABICHUS U Pagn0odIeKTpoHuKH, 2013. — 32 ¢. — [31eKTpoHHBIH
pecypc]. - http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Troyan/Troyan_ APE_UMP.pdf
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12.4 Ba3bl 1aHHBIX, HHGOPMALMOHHO-CNIPABOYHbIE U MOUCKOBBIE CHCTEMbI

1. OGpazoBarenbHblid TOpTAan B CBOOOAHOM nocTyne: «DPu3uka, XUMHs, MaTeMaTHKa CTyICHTAM H
mkosnpHuKaM. O0pasoBatenbHbii poekT A.H. Bapruna» — Pexxum nocryma: http://www.ph4s.ru/

2. «<EnuHoe OKHO JocTymna K 00pa3oBaTeNbHBIM pecypcamy» [DNeKTpoHHBIH pecypc]: nHbopMalmoHHast
cucteMa. — Pexxum pocryna: http://window.edu.ru/

3. «eLIBRARY.RU» [DnexkTpoHHBII pecypc|: Hay4yHas 3JIeKTpoOHHAas OuOmmoreka. — Pexxum mocryma:
http://elibrary.ru

4. «Hayuno-o0pa3oBarenbHbiii moptan TYCYP» [OnektpoHHBIN pecypc]: HaydHO-00pa3oBaTeNbHBINA
mopTaji yHUBEpCUTeTa. — Pexkum foctyma: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIOUIIJINHBI
13.1 O0mue TpeGOBaHUS K MATEPUATIBLHO-TEXHUYECKOMY 00ecredeHU 0 TUCUUIINHBI

13.1.2 MaTepuaJIbHO-TEXHHYECKOE OOecnedyeHue AJIs1 JTeKIIUOHHBIX 3aHATHIi

st npoBeneHus 3aHATHH JIEKIIMOHHOIO TUIA, TPYNIIOBBIX U HHAWBUYAIbHBIX KOHCYJIbTAllUH, TEKYILETO
I(OHTpOJ'I?I nu HpOMeX(YTOQHOﬁ arTecTalnu HCHOJ’IBSyeTCH yqe6Ha;[ ayI[I/ITOpI/IH, C KOJIUYECTBOM ITOCATOYHBIX
MecT He MeHee 80, 00opymoBaHHasI TOCKOW U CTaHIapTHON yueOHOM MeOenbro. IMEIoTCsl HarsIiHbIe MOCOOHs B
BH/JIE€ MTPE3CHTALUHI 0 JIEKLIMOHHBIM pa3liejaM AUCLUILIUHEL.

13.1.2 MaTepuaJIbHO-TEXHHUYECKOE 0O0ecnevyeHue IJIs1 MPAKTHYeCKUX 3aHsSITHIi
JIi1st IpoBeIeH s MPAKTHICCKUX (CEMUHAPCKHX) 3aHATHI MCIOJIB3YeTCsl ydeOHas ayIUTOpHUs, ¢ KOJIHIe-
CTBOM TIOCaJOYHBIX MECT He MeHee 25, 000pyIoBaHHAS JOCKOW M CTaHAaPTHON y4eOHOI MeOeIbIO.

13.1.3 MaTtepuajibHO-TeXHHYeCKOe o0ecniedeHue ISl CAaMOCTOATe/ILHON padoThI

st caMmocToATeNnbHON pabOTHI HCIIOB3yeTCsl yueOHas ayIMTOPHs, pacIioyioskeHHas 1o aapecy 634034, 1.
Tomck, yn. Bepmununa, 74, 2 stax, ayn. 217. CoctaB oOopymoBaHus: yueOHas meOenb;, HOCKA MarHHTO-
MapKepHas.

13.2 MartepuajbHO-TEXHHUYECKOE OOecneyeHue TUCHUIIMHBI JJIs1 JIMI ¢ OrPaHUuYeHHbIMH
BO3MO’KHOCTAMH 310POBLS

OcBoenue muciumuinHbl Juiamu ¢ OB3 ocyIecTBIseTCs ¢ CIOIb30BaHUEM CPEACTB 00yUeHHUs 00IIero
U CIIEUUATBHOTO HA3HAYECHMUSI.

[Ipu 0O6y4eHNY CTYACHTOB ¢ HAPYIIEHUSAMH CJIyXa MPEIyCMOTPEHO UCTIOIH30BAHNE 3BYKOYCHUIIHBAROIICH
anmapaTypsl, MyJbTUMEIUHHBIX CPEICTB U APYTUX TEXHUYCCKUX CPEJCTB NpueMa/nepenadn yueOHoi undop-
MalliU B JIOCTYIHBIX (JopMax JUIsl CTYACHTOB C HAPYIICHUSIMHU CIyXa, MOOMJIBHOM CUCTEMbI O0yUYeHUS JJIs CTY-
JIEHTOB C MHBATUAHOCTHIO, IOPTATUBHONW WHAYKIIMOHHOMN CHCTEMBI. Y4eOHasl ayIuTOPHs, B KOTOPOM 00yJaroTcs
CTYJCHTBI C HapyIICHUEM ClIyXa, 00OpYyJI0BaHa KOMIIBIOTCPHOW TEXHUKOM, ayJUOTEXHUKOH, BUJCOTCXHHUKOH,
3JIEKTPOHHOM JJOCKOW, MYJIbTUMEIUUHOU CUCTEMOI.

[Ipu oOydeHNM CTYACHTOB ¢ HAPYIIEHUSIMH 3PEHUSIMHU TPETYCMOTPEHO HCIIOIH30BAHHE B JIEKITMOHHBIX
1 y4eOHBIX ayJAUTOPHUAX BO3MOXKHOCTH MPOCMOTpPa yIAICHHBIX OOBEKTOB (HANpUMeEp, TEKCTa Ha JIOCKE WIIN
Claiiia Ha PKpaHe) MPHU TTOMOIIH BHIECO YBEIMUUTEICH IS YIAJICHHOTO MTPOCMOTpA.

[Ipu oOy4eHHH CTYJIEHTOB ¢ HAPYUIEHUSIMH ONOPHO-IBHTaTeJHLHOT0 anmapara HCIONb3YIOTCS alb-
TEpHATHBHEIE YCTPOWCTBAa BBOJA WH(OpPMAINH W JPYTHe TEXHHUYECKHE CPEICTBA NpreMa/mepenadn y4eOHOM
nH(GOpPMAIIUU B JOCTYMHBIX (hopMax i CTYJACHTOB C HApYIICHUSMH OIOPHO-IABHUTaTEILHOTO alapara, Mo-
OWIBLHOM CUCTEMBI O0YUCHUS JJIs1 JIFOJICH C MHBAJTUIHOCTHIO.

14. ®OHJ OHEHOYHbIX CPEACTB

14.1. OcHoBHBIE TPeOOBaHUSA K (DOHIY OLIEHOYHBIX CPEICTB U METOAUYECKHE PEKOMEH/Ia-
101071

®dOH/| OLIEHOYHBIX CPEJCTB U TUIIOBbIC KOHTPOJIbHBIC 3aaHMsl, HCIIOJIb3yeMbIe IS OLCHKH CHOPMHUPO-
BAHHOCTU U OCBOCHHSA 3aKPCIUICHHBIX 34 ,Z[I/ICI_II/IHJ'II/IHOf/i KOMHCTGHL[I/Iﬁ Ipu MpOBCACHUHN TeKymeﬁ, IIPOMCIKY-
TOYHOM aTTeCTAllU IO JUCHUIITIMHE TPUBCJCH B MMIPUJIOKCHUHU K pa6oqe171 nporpamme.
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14.2 TpeOoBanus K (pOHAY OLEHOYHBIX CPEACTB JJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHO-
CTSIMM 3/10POBbS

J1d CTYZAEHTOB ¢ MHBAJIWIHOCTBIO NMPEAYCMOTPEHBI JOMOJHUTENBHBIE OLIEHOUHBIE CPECTBA, MEpeUYeHb
KOTOPBIX YKa3aH B TaOJHIIE.

Taﬁ.lmua 14 — I[OI[OJ'[HHTe.]'[LHLIe cpeacrea oCHUBAHUA 1JISI CTYACHTOB ¢ UHBAJTUIHOCTBIO

Buap! 10MOTHATEIRHBIX OIEHOYHBIX cI)OpMLI KOHTPOJIA U OLICHKU PE3YJIbTATOB

Kateropuu cTyaeHToB
CpEeNCTB o0yyeHus

TCCTLI, IMHUCBbMCHHBIC CaMOCTOATCIIBHBIC
C HapyloICHUSMU ClTyXa pa60TI)I, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHLIC HpCI/IMYHleCTBCHHO NHMCbMCHHAs NPOBEpPKa

paboTHI
C HapymeHusIMH 3pe- CobecenoBanne 1o BompocaM K 3adery, lIpenMymiecTBeHHO ycTHas mpoBepka (MH-
HUS OIPOC 10 TePMUHAM JIUBHTYaJIbHO )

C napymeHusimu onop-  PerieHue qucTaHIMOHHBIX TECTOB, KOH-
HO-JIBUTATEJILHOTO afl- = TPOJbHBIE PabOThI, MUCEMEHHBIE CAMOCTO-
napara SITENbHBIE Pa0OTHI, BOIPOCHI K 3a4eTy

[IpenmyliiecTBEHHO AUCTAHLIMOHHBIMH M€-
TOJaMH

C orpaHnuyeHUsIMHU 10 TecThl, TUCBMEHHBIC CAMOCTOSITEILHBIE [IpeumyiiecTBEHHO TPOBEPKA METOTAMH,
00IIEME TMIIMHCKIM paboTHI, BOTIPOCHI K 3a4€Ty, KOHTPOJIBHBIE =~ MCXOMS U3 COCTOSIHHS 00Y9JaroIerocs Ha
MOKa3aHUsIM paboThI, YCTHBIE OTBETHI MOMEHT TIPOBEPKHU

14.3 MeToauyecKkue peKOMEHJAMH M0 OLEHOYHBIM CPeACTBAM JJIsl JIUI[ ¢ OTPAHUYEeHHBbI-
MM BO3MOKHOCTSIMH 3710POBbSI

Hns crynenroB ¢ OB3 npeaycMaTpuBaeTcs I0CTyIHAs GopMa HPeJOCTaBICHUS 3aJlaHUui OLICHOYHBIX
CpEACTB, a8 UMCHHO:
. B TIe9aTHOH (hopme;
. B TIeYaTHOH (popMe C yBETHIEHHBIM MIPUPTOM;
. B pOpMeE DIIEKTPOHHOTO TIOKYMEHTA;
. METOJ/IOM YTEHUS ACCHCTCHTOM 3aJ[aHUs BCIYX;
. IPEJIOCTABJICHUE 3aJIaHUS C HUCIIOJb30BAHUEM CYP/IOTIEPEBOIA.

CryneHTaM ¢ WHBAJTUIHOCTHIO YBEJIMYMBAETCS BPEMsl Ha TIOJrOTOBKY OTBETOB Ha KOHTPOJBHBIE BOIIPO-
cbl. Jst TakuX CTYINEHTOB MpelycMaTpUBAaeTCsl JOCTyMHas opMa MpeAOoCTaBlIeHHs OTBETOB Ha 3ajaHus, a
HUMEHHO:

OB WN P

. MIICBMEHHO Ha OyMare;
. HabOp OTBETOB HA KOMITBIOTEPE;
. HabOp OTBETOB C UCIOJIL30BAHHEM YCITyT aCCHCTCHTA,
. TIPEJICTABJIEHHE OTBETOB YCTHO.

Hpoue;[ypa OLICHHWBAaHUWA PE3YJILTATOB O6y‘IeHI/I$I HWHBAJIMIOB 110 JUCHUILIMHE MMPEAYyCMAaTPUBACT IIPEI0-
crapiieHre uHpopManuK B (HopMax, aaanTHPOBAHHBIX K OTPAHUYECHHUSM HX 3J0POBbSI U BOCHIPUSTHS HH(OpMa-
IHH:

A WN P

JUJisi U1 ¢ HAPYIIEHUSIMH 3PEHUsI:

B (hopMe BIIEKTPOHHOTO JJIOKYMEHTA;

B [1€YaTHOI ()OpME YBETHMYCHHBIM HIPHPTOM.

JUJisi TN ¢ HAPYIIEHHUSIMH CJTyXa:

B (hopMe DIIEKTPOHHOTO JIOKYMEHTA;

B Iie4aTHOU hopme.

JUJIsi U1 ¢ HAPYIIEHUSIMH OTIOPHO-IBUTaTeILHOTO anmapara:

B (hopMe DIIEKTPOHHOTO JIOKYMEHTA;

B Ie4aTHOM (hopme.

[Tpu HEoOXOoMMMOCTH JUTs 00YYaIOUIMXCSl ¢ MHBAIUIHOCTBIO MPOIIEAypa OLCHUBAHUS PE3YJIbTaTOB 00Y-
YCHHA MOXKET IIPOBOAUTHCA B HECKOJIBKO 2TaIlOB.

10
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15. METOAUMYECKHUE PEKOMEHJALIMUH 110 OPTAHU3AIIUU U3YYEHUSA JUC-
HOUIIJIMHBI

bes pekomenaanui.

11
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MHUHUCTEPCTBO OBPA30BAHMS U HAYKH POCCUIMCKOM ®EJIEPAIIIA

®DenepanbHOE OI0KETHOE TOCYIapCTBEHHOE 00Pa30BaTEeIbHOE YUPEKICHHE
BBICHICTO O6pa30BaHI/IH

«TOMCKHMMI TOCYJAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUS
N PAIUOIJEKTPOHUKHN» (TYCYP)

YTBEPXJIAIO
JlupexTop nenapraMeHTa 00pa3oBaHus
(ITpopexTop no yuedHoii padore)
IL.E. Tposin
«_» 2017 r.

@®OH]I OIEHOYHBIX CPEJICTB IO YYEBHOM JUCIIUILIVHE

AKTYAJIBHBIE TPOBJIEMbI
COBPEMEHHO# 3JJEKTPOHUKH U HAHODJIEKTPOHUKHA

YpoBens npogeccnoHaabHOro 00pa3oBaHusi: Bhicllee 00pa3oBaHue Marucrparypa (akajeMuuecKas)
HanpagieHusi HIOAroTOBKHU 11.04.04 «DneKTpOHHKA ¥ HAHODJIEKTPOHUKA»

Hpodpuanb(u) «IIpombllUIeHHAs 3JIEKTPOHUKA U MUKPONPOILIECCOpPHAs TEXHUKA»

dopma 00yUeHHsI OYHas

DaxyJIbTeT aneKkTpoHHOH TexHuku (PIT)

Kadenpa MPOMBIIUTEHHOH 31ekTpoHukH (IIp3)

Kype 1 Cemectp 1

Yue6ublii man Hadopa 2015 roaa u mocaeyOMux JgeT.

Ox3amen __ 1 cemMecTp
PazpaboTunkmu:
[Tpodeccop kadenpsr I / [LE. Tposu
Accuctent kadenpsr ®3 / B.B. Kapanckwii

Tomck 2017
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1. BBEJJEHUE

®onp oueHounsix cpeacts (POC) sBiseTcs NPUIOKEHHEM K pabodell mporpaMme y4eOHOH AMCHMIUINHBI «AKTY-
aJbHbIE TPOOJIEeMbl COBPEMEHHON AJIEKTPOHUKU U HAHOIJIEKTPOHUKWY U MPEICTABISIET CO00H COBOKYITHOCTh KOHTPOJIBHO-
N3MEPHUTENBHBIX MaTepuaoB (TUIIOBBIC 3a/1auu (3a4aHus), KOHTPOJIbHBIE pabOTHI, TECTHI U JIP.) K METOJIOB UX HCIIOJIb30Ba-
HUSL, TIPeTHa3HAYEHHBIX [l U3MEPEHHS YPOBHSI JOCTH)KEHHS CTYIEHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB 00YyUEHHMSI.

@®OC no yueOHON IUCHUIUIMHE «AKTyaJIbHBIE MPOOJIEMBI COBPEMEHHOW 3JEKTPOHUKU M HAaHODJIEKTPOHHKH» HC-
MOJIB3YETCs IPH NMIPOBEACHUH TEKYILEro KOHTPOJIS YCIEeBAEMOCTH U IPOMEXKYTOUHOM aTTeCTalluU CTYAEHTOB.

[lepedyeHp 3aKkpemICHHBIX 32 AUCIHUIDIMHON «AKTyalbHBIE MPOOJIEMBI COBPEMEHHOM IIEKTPOHUKH W HAHOAIIEKTPO-
HUKW) KOMIIETEHIINY puBeAeH B Tadumie 1.

Tabmmma 1 — Ilepedensb 3aKpeTUICHHBIX 32 THCIATINHON KOMITETCHITHIA

Kox @DopMyTHPOBKA KOMIETCHIINH Jrtansl GOPMUPOBAHMSA KOMIIETCHIIHH
TOTOBHOCTh K aKTHBHOMY OOIIEHHIO C KOJUIETAMM B | 3#amb OCHOBHBIE 3a]lauM, HANpaBlICHHs, TEHACHIUU U
OK-3 Hay4YHOH, = NPOM3BOJACTBEHHON U  COIHAJIBHO- | MEPCIEKTUBBI Pa3BUTHS IEKTPOHUKU M HAHOIIEKTPO-
o01ecTBeHHON cpepax esTebHOCTH; HHKH, a TaKKe CMEXKHBIX 00J1acTel HAyKH U TEXHUKH;
CIIOCOOHOCTH TIOHUMATh OCHOBHBIE MPOONIEMBI B | 3Hamb HEPENOBOIl OTEUECTBEHHBIH U 3apyOexHBIH
OIIK-1 CBOEH TIpeAMETHOM 001acTH, BHIOMPAaTh METOALI W | HAyYHBIH ONBIT U JOCTIDKCHUS B OOJIACTH JIEKTPOHU-
CPeICTBa UX PEHICHUs KM, MUKpPO- 1 HAHOYJIEKTPOHUKHU.
CIIOCOOHOCTh JIEMOHCTPUPOBATh HABBIKM pPaOOTHI B | YMenmb OLEHMBATh Hay4HYIO 3HAYMMOCTb U TEPCIEK-
OIIK-3 KOJIJIEKTHBE, HOPOXKIATh HOBEIE uaed | TUBBI NPHUKIAJHOTO HCHOIBb30OBAHUS PE3YIbTATOB HC-
(KpeaTHBHOCTB) CII€ZIOBaHUI;
CIIOCOOHOCTDH CaMOCTOSTEIILHO HpI/I06p€TaTL u | ymems npeajaratb HOBbIC obJactu HAYYHBIX UCCJIICNO-
OIIK-4 WCIOJIb30BaTh B MPAKTUUECKOU 1E€ATEIbHOCTH HOBBIE BaHUN U p33pa60T0K, HOBBIC MCTOAOJIOIMYCCKHUC MO~
3HAHUS M YMEHUS B CBOCH MPeIMETHON 00JIacTH XO/Ibl K PELICHUIO 33/[a4 B OONACTU SIEKTPOHUKH M
TOTOBHOCTE  (OpMyIHpoBaTh IeTH U 3amgayn | HAHOJICKTPOHUKH.
HAy4YHBIX  HCCJEOBAHMI B  COOTBETCTBHUU  C 61ademb COBPEMEHHOW HAyYHON TEPMHUHOJIOTHEH H
TEHACHUMSMH M NEPCIEKTHBAMHM  Pa3BUTHs | OCHOBHBIMH TEOPETHYCCKUMH M OKCIICPUMEHTATBHBIMU
K-1 SNEKTPOHMKH M HAHOANCKTPOHHKH, a Takke | IOJAXOIaMH B [IEPEIOBBIX HANPABICHHSX dICKTPOHUKH,
n CMEXHBIX 00JIacTE! HAYKH M TEXHHKH, CTIOCOOHOCTh | MUKPO- M HAHO3JICKTPOHUKHU.
000CHOBAHHO BBIOMpATh TeOopeTHYECKHe u
SKCHEPUMEHTAIbHBIE METOJBI M CPEICTBA PEIICHHS
c(hOpMyYITHPOBAHHBIX 3a/a4
CHOCOOHOCTh JenaThb Hay4HO-00OCHOBaHHbBIE
BBIBOABI 110  pe3ylbTaTaM  TEOPETHUECKUX |
K-5 SKCHEPUMEHTANBHBIX UCCIIEIOBaHUH, JaBaThb
i PEKOMEHAAUK 110 COBEPIICHCTBOBAHUIO YCTPOMCTB
U CHCTEM, TOTOBHTh Hay4HBIE ITyOJNKAIIMK W 3asiBKH
Ha H300peTeHNUs

2. PEAJIM3ALIUA KOMHETEHIII/II71
2.1 Komnerenuus OK-3

OK-3

TOTOBHOCTbL K AaKTHBHOMY OGHICHI/I}O ¢ KoJJjieramMmm B Hay‘ll—[Oﬁ,

Hp0H3BOI[CTBeHHOﬁ Hu

COLMAJIbHO-001eCTBEHHOM cdepax AesTeJIbHOCTH.

Hist hopMHUpOBaHUS KOMIIETEHIIMH HEOOXO0IUMO OCYIIECTBHUTH psiJl 3TaroB. CojepikaHue 3TarnoB GOpMH-
POBaHUs KOMIETEHIINHU, BUIBI 3aHATUI U HCIIONb3yEeMbIE CPEICTBA OLICHUBAHMS IpeAcTaBiIeHb! B Tadmuue 2.1.

Tabmuna 2.1 — Dransl HOPMUPOBAHUS KOMITIETEHIIUH U UCIIOJIb3yEeMbIC CPEIICTBA OLCHUBAHMSI

MEPCHEKTUBBl PA3BUTUS DJEK-
TPOHUKU U HAHOZJIEKTPOHUKHU,
a TaKKe CMEXHBIX obiacrei
HAyKW U TEXHUKH;

3Hamb TEPEOBON OTEUECTBEH-
HBI W 3apyOeXHBIN Hay4HBIN
OTIBIT M JOCTIDKEHUS B 00JIACTH
ANEeKTPOHHUKH, MUKpPO- ¥ HAaHO-

MPUKIIAHOTO HCIIOIH30BAHHUS
PEe3yIbTATOB UCCICIOBAHUIA,
yMemsb TIpeAyaraTb HOBBIC 00-
JIACTH HAYYHBIX HCCIEOBaHUI
U pa3pabOTOK, HOBBIE METOJIO-
JIOTHYECKUE TOIXOIBI K perie-
HUIO 3a1a4 B 0OJIaCTH DIIEK-
TpOHI/IKI/I nu HaHO3HeKTpOHI/IKI/I.

CocraB 3HaTrnL Ymernb Baagern
Conep:xanue 3HamMb  OCHOBHBIC  3ajJayd, | yMemsb OICHHBAThL HAYYHYIO | 61a0emb COBPEMEHHOM
TanoB HaHpaBHCHHﬂ, TECHACHIINHU n 3HAYUMOCTL H HepCHeKTI/IBBI Hay‘IHOI\/’I TepMI/IHOHOFI/Ieﬁ n

OCHOBHBIMHU  TCOPECTUYCCKUMHU
u OKCIICPUMCHTAJIbHBIMU
noaxogamMu B 11(570171(0):3210.€
HalpaBJICHUAX  JJICKTPOHUKH,
MUKPO- 1 HAHOJJICKTPOHUKU.
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QJICKTPOHUKU.

Buabl 3aHaTHH Jlexuuuy;
[IpakTuueckue 3aHATHS;
I'pynnoBbie KOHCYIbTALIUU

[TpakTHyeckue 3aHATHS;
CamocrosiTenbHas paboTa

HpaKTI/I’{eCKI/Ie 3aHATHA,

Hcnonb3yemble Omnpoc Ha TEKIIH;
cpeacTBa [IpakTrdeckoe 3amanue (3amu-
OLICHMBAHNSA Ta);
DK3aMeH

[IpakTnueckoe 3amaHue (BHI-
TIOJTHEeHHE, 0(OPMIICHHE).

DK3aMeH

OO0mue XapakTeprUCTHKU TIOKa3aTeeil 1 KpUTEpPHEB OIEHNBAHNUS KOMITETEHIIMH Ha BCEX dTanax MpHuBejie-

HBI B Ta0nuIe 2.2.

Ta6n1/1ua 22— 061111/16 XapPaKTCPUCTUKHU MoKa3aTeseii u KPUTCPHUCB OLICHUBAHWA KOMIICTCHIIUHU 11O 3TAIlaM

IToxa3zaTenu u

3HaTh YMmern Buanern
KPHTEepHH
OT1au4HO obmamaer QaxkTudyecKUMH U | obmamaeT UAIa30HOM | KOHTPOJIHPYET pabory,
(BBLICOKHIi YPOBEHbD) TEOPETHYECKUMHU 3HAHUSIMU B | TIPAKTHYECKHUX YMEHUH, | NPOBOIMUT OLICHKY,
npenesax u3ydaeMoi | TpeOyeMBIX Uil pa3BHTHS | COBEpIUCHCTBYET  JEHCTBUA
o0nmacTd ¢  TOHUMAaHUEM | TBOPYECKHUX peuieHuii, | paboTsl
TpaHul] IPUMEHUMOCTH abcTparupoBaHus MpoodiieM
Xopomio 3HaeT (aKThl, NPHUHLMIBL, | OoOJagaeT JIMara3oHoM | OepeT OTBETCTBEHHOCTh 3a
(0a30BbIii ypOBeHB) MPOLIECChI, OOILIME MOHATHSA B | MPaKTHYECKUX YMEHHUH, | 3aBepIleHHUe 3a/1ayq B
npejenax u3y4aeMoi | TpeOyeMbIX Uil peIIeHHs | WCCIeIOBaHHH,
obnactu OMpENENICHHBIX MPOOJieM B | MPHCIIOCAa0IMBacT CBOE
001acTh ucClieIOBaHMs MOBE/ICHHE K

00CTOSATENBCTBAM B PELICHUH
npobaeM

YaoBjeTBOPUTEIHHO obnamaeT 6a30BBIMH OOIIMMH
(moporoBblii ypoBeHb) | 3HAaHUAMU

obnamaer OCHOBHBIMH
YMEHHSAMH, TPeOyEeMBbIMH IS
BBITIOJTHEHHS IIPOCTHIX 3a/1a4

paboraer npu IpsSMOM
HaOIIOEHUN

dopMynupoBKa MoKaszarenell 1 KpUTEpUeB OLCHUBAaHUsI JAHHOW KOMITETCHIIUH MTpUBeAeHa B Tabmume 2.3.

Ta6n1x1ua 2.3 —Iloka3arenu u KPUTCpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

Iloka3aTenu u Kpurte-
puu

3HaTh

Ymern

Baagern

3Haem METO/JIbl 1 pa3HOBUI-
HOCTH BCIACHHUA JHAJIOIOB C
Hay4YHBIMU KOJIJICTaMU

OT1u4HO
(BBICOKH YPOBEHbB)

yMeem OIICHUBATH HAYYHYIO
3HAYUMOCTh UCCJIEJOBAaHUH
U3 OOIIEHUS C KOJUIETaMU

61adeem COBpEMEHHBIMU
METOJ[AMHU BEICHUS TUCKYC-
CUH ¢ KOJuIeraMmu

3Haen OCHOBHBIC MCTO/IbI
BCJICHWA TUAJIOTOB C HAYy4Y-
HBIMH KOJIJICTAMHU

Xopowmo
(0a30Bblii ypoBeHb)

YMeem TpeJJIaraTh HOBBIE
00J1aCcTH Hay4YHBIX HCCIIEN0-
BaHUH B pe3ynbTaTe Oecesl ¢
KOJUIETaMu

61adeem COBpEMEHHBIMU
METOJ[AMHU BEICHUS TUCKYC-
CUH ¢ KOoJuleraMu

31naem 0a30BBIE METOIBI BE-
JICHUSI TUAJIOTOB C HAYYHBIMU
KOJLIEraMH

YaoBaerBoputeabHO
(moporoBblii ypoBeHb)

ymeem OUCHUBATH NIEPCIICK-
THBBI I/ICCJ'IG,Z[OBaHI/Iﬁ B pc-
3yJabTaTe I[I/ICKYCCI/Iﬁ C KOJI-
JieraMun

enaoeem METOAaMHU BEACHUA
Z[I/ICKYCCI/Iﬁ C KOJUICraMu

2.2 Komnerenuus OITK-1

OIIK-1  cmocoOHOCTH, MOHMMATH OCHOBHBIE TNPOOJEMbI B CBOeH NpeIMeTHOI 00JacTH, BHIOMpPATh

METOALI U CPEACTBA UX PCIHICHUSA.

Jis popMupOBaHHS KOMITIETEHIIMH HEOOXOIUMO OCYIIECTBUTH s dTarnoB. CopepikaHue 3TarnoB Gpopmu-
pOBaHUS KOMITETEHITNN, BUABI 3aHITHH U UCITOJIb3yEMbIE CPEICTBA OIICHUBAHUS IIPEICTABICHEI B TabmuIe 2.4.
Tabmmma 2.4 — 3tansl GopMUPOBaHNAS KOMIIETCHITMH U UCIIOJIb3yEeMbIE CPEICTBA OTICHUBAHUS
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MEPCHIEKTUBBl Pa3BUTHUS JJEK-
TPOHUKH U HAHOZJIEKTPOHUKH,
a TaKKe CMEXHBIX o0OmacTei
HAyKH U TEXHUKH;

3Hamb TEPEOBON OTEUECTBEH-
HBI W 3apyOeXHBIN HaydHBIN
OIIBIT U JIOCTIIKEHHUS B 00J1aCTH
9MEKTPOHHUKH, MUKpPO- U HaHO-
IMEKTPOHUKH.

MPUKJIATHOTO  HCIIOJIB30BAHUS
PE3yNIbTAaTOB UCCIEA0BAHUM;
yMemp TIpeIIaraTh HOBBIE 00-
JIACTH HAayYHBIX MCCIECAOBAaHMI
U pa3paboTOK, HOBBIE METOJIO-
JIOTHYECKHUE TOIXOMBI K perie-
HHUIO 3aJad B OOJacTH D3IIeK-
TPOHUKHU U HAHOIJIEKTPOHHUKH.

CocraB 3HaThL YMmern Baagern
Conep:xanue 3Hamb ~ OCHOBHBIC  3aJlaud, | yMemsb OICHHBATh HAYYHYIO | 61a0emb COBPEMEHHOM
JTanoB HalpaBJICHUS, TEHACHUMM M | 3HAYMMOCTh W IMEPCIEKTHBBI | HAy4HOH TEPMHUHOJOTHMEN U

OCHOBHBIMH TCOPETUYUCCKUMHU
u OKCHIEPUMEHTAJIBHBIMHA
noaxogaMu B IEPEAOBBIX
HampaBJICHUAX  JJICKTPOHUKH,
MUKPO- U HAHODJICKTPOHUKH.

Buabl 3anarnii

Jlekuum;
[IpakTrueckue 3aHATHS;
I'pynmnoBsie KOHCYyIbTaUU

HpaKTI/I‘IeCKI/Ie 3aHATHA,
CaMocTosTeNnbHas pa60Ta

HpaKTI/I’{eCKI/Ie 3aHATHA,

Hcnoan3yembie Omnpoc Ha JCKIUH;
cpeacTBa [IpakTrdeckoe 3amanue (3amu-
OLleHMBAHUSI Ta);
DK3aMeH

[MpakTnyeckoe 3amanue (BBI-
TIOJTHEeHNE, 0(OPMIICHHE).

DK3aMeH

OOmire XxapaKTepUCTUKY MOKa3aTesel U KPUTEPUEB OLICHUBAaHUs KOMIIETEHIIMH Ha BCEX JTarax MpUBeie-
HbI B Tabnune 2.2 B 1. 2.1.
dopmyIrpoBKa TIOKa3aTeae 1 KPUTEPUEB OICHUBAHUS JAHHON KOMITETEHIINH TTPUBEeHa B Ta0muIe 2.5.

Tabmuma 2.5 — [loka3aTenu 1 KpUTEpUH OIIEHWBAHUSI KOMITETEHITMH Ha Tanax

Iloka3aTenu u KpuTe-
pun

3HaTL

YMmerb

Baagern

Otian4yHo
(BBICOKMI YPOBEHb)

3HAem OCHOBHBIE TIPOOJIEMBI
B 00JTaCTH NEKTPOHUKH,
MHKpPO- 1 HAHODJICKTPOHHKHY;
3Haem KIacCU(HUKALHIIO Me-
TOZOB PelleHHs TpoOIIeM B
00NIaCTH EKTPOHHUKH, MHK-
PO- ¥ HAHODJICKTPOHHKHY;
3Haem KIacCU(UKAIIIO
CPEICTB pelieHus IpodeM B
00J1aCTH 3TEKTPOHUKHU, MUK-
PO- U HAHODJIEKTPOHHUKHU

yMeem OLCHUBATh KPUTHY-
HOCTh MPOOJIEM B 00J1aCTH
JNIEKTPOHUKH, MUKPO- U
HAHOAJIEKTPOHUKH;

yMeem BBIOUPATH METOJ pe-
IICHUS TPOOIIEM B 00JIacTH
JJIEKTPOHUKH, MUKPO- U
HAHOAJIEKTPOHHUKH;

yMeem BHIOUPATh CPEICTBA
penienus npodieM B 006J1acTH
AIIEKTPOHUKH, MHUKPO- U
HAHOAJIEKTPOHUKHU

671a0eem HaBbIKAMU TIPAKTH-
4yeckol paboTel B pobIeM-
HBIX 00J1aCTSAX NEKTPOHUKH,
MUKPO- M HAHOAJICKTPOHUKH;
énadeem COBPEMEHHOMN
Hay4YHOUM TEPMHUHOJIOTHEN B
00J1acTH MOCTAaHOBKH MPO-
OsieM B Hay4YHBIX HCCIIE/I0BA-
HUI;

61a0eem TEOPETUIECKUM U
9KCTIEPUMEHTAIBHBIM T10/1X0-
JIOM K OTIMCAHHIO IPOOIeM-
HOW 00JIaCTH HAyYIHBIX UC-
CJIeI0BaHUH 2JIEKTPOHUKH,
MHKPO- ¥ HAHOJIEKTPOHUKH

Xopowo
(6a30Bblil ypoBeHb)

3Haem Kiaccu(PUKAIUIO Me-
TOJIOB PEIlICHHUS MPOOIIEeM B
00J1aCTH 3JTEKTPOHUKH, MHK-
PO- U HAHOBJICKTPOHHKH;
3Haem KIACCUPUKALIIO
CpEJICTB pelieHust npobiieM B
00J1aCTH IEKTPOHUKHU, MUK-
PO- ¥ HAHODJICKTPOHHUKH

YMeem BBIOUpATh METOJ pe-
IICHUS TPOOIIEM B 00JIaCTH
JIEKTPOHUKH, MUKPO- 1
HaHODJICKTPOHHKH;

yMeem BBIOUPATH CPEACTBA
petreHus mpoodieM B 001acTH
JJIEKTPOHUKH, MUKPO- 1
HAHOAJIEKTPOHUKHU

énadeen TEOPETUIECKUM U
9KCTIEPUMEHTAIBHBIM TT0/1XO0-
JIOM K OIIMCaHUIO Mpodiem-
HOHM 0011aCTH Hay4YHBIX HC-
CJICIOBAHUH AIICKTPOHHKH,
MHKPO- ¥ HAHOJICKTPOHUKH

YaoBaersopureabHO
(moporoBblii ypoBeHb)

3Haem KIacCU(UKAITIIO
CPEJICTB pelIeHus MpodieM B
00J1aCTH 3TEKTPOHUKH, MUK-
PO- M HAHOBJIEKTPOHHUKHU

yMeem BbIOUPATH CPEICTBA
penienus mpooieM B 00JacTH
3JIEKTPOHUKH, MAKDPO- U
HAHODJICKTPOHHUKH

61a0eem TEOPETUIECKUM
MOJAXO0I0M K OMMCAHUIO TIPO-
OrieMHO¥ 06J1aCTH HAYYHBIX
HCCIIEI0BaHUM 3JIEKTPOHUKH,

MUKPO- U HAHOJJICKTPOHUKH
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2.3 Komnerenuusa OITK-3

OIIK-3

(KpeaTMBHOCTBD).

CIIOCOOHOCTH AC€MOHCTPHUPOBATL HABBIKH paﬁOTbI B KO/JVICKTHBE, MNMOPOXKAATH HOBbLIC HIACHU

s popMHUpOBaHHS KOMIIETSHIIMH HEOOXOIUMO OCYIIECTBUTH psijl ATarnoB. CopepikaHue 3TarnoB GopMu-
pOBaHMS KOMIICTCHIIUHY, BUJIbI 3aHSITUH U HCIIOJIb3YEMbIC CPEICTBA OIICHUBAHUS NPEICTABIICHBI B TabuIe 2.6.
Tabmuma 2.6 — Dtansl GopMUPOBaHUS KOMITIETEHITH U UCTIOIh3yEeMbIe CPENICTBA OICHUBAHMISI

MEePCHEeKTUBBl Pa3BUTHUS 3JICK-
TPOHUKH U HAHO3JIEKTPOHUKHU,
a TaK)Ke CMEXHBIX o0iacrei
HAyKU U TEXHUKH;

3HamMb TMEPEJOBONH OTEUECTBEH-
HBIH ¥ 3apyOeXHBI HayJHBIH
OTIBIT U JIOCTIDKCHHUS B 00J1aCTH
JJIEKTPOHUKH, MUKPO- ¥ HaHO-
IIEKTPOHUKH.

NPUKJITHOTO  HCIIOJIb30BAHUS
Pe3yJIbTaTOB UCCIIE0BAaHNH;
YMemb IpelaraTb HOBBIE 00-
JIaCTH HAay4YHBIX UCCIIECAOBaHUI
U pa3paboTOK, HOBBIE METOJO-
JIOTHYECKUE MOAXOMBI K pere-
HHIO 3agad B OONACTH 3JeK-
TPOHHKH M HAHODJICKTPOHHKH.

Cocras 3HarThb YMmerhb Baagern
ConepxaHue 3Hamb ~ OCHOBHBIE  33/Ia4yd, | yMemsb OICHWBAaTh HAYIHYIO | 871a0emb COBPEMEHHOM
JTANoOB HATIPABJICHUS, TEHACHIMM ¥ | 3HAYNMOCTh W TICPCICKTHBBI | HAy4yHOW TEPMHHOJOTHEH U

OCHOBHBIMHU  TCOPECTUYCCKUMU
u OKCIICPUMECHTAJIbHBIMU
noaxogamMu B MEPEAOBBIX
HampaBJICHUAX  BJICKTPOHUKH,
MUKPO- U HAHOBJICKTPOHUKH.

Buael 3anaruii

Jlexnm;
[pakTrdeckue 3aHATHS;
I'pynnoBbie KOHCYNbTAIIUN

HpaKTI/I‘IeCKI/Ie 3aHATHA,
CaMocTosTenpHas pa60Ta

HpaKTI/I‘IeCKI/IC 3aHATHA,

Hcnoab3yembie
cpeacTBa
OLleHMBAHUS

Ormpoc Ha JIeKINH;
[IpaxkTrdeckoe 3amaHue (3amu-
Ta);

OK3aMeH

IIpakTuueckoe 3amaHue (BBI-
MOJIHEeHUE, 0(OPMIICHHE).

DK3aMeH

OOmme XxapakTepUCTUKY ITOKa3aTeIel 1 KPUTEPHEB OLICHUBAHUS KOMIICTEHIIMM Ha BCEX 3Talax IpuBee-
HEI B Ta0uie 2.2 B 1. 2.1.
dopMynupoBKa MoKaszareinell 1 KpUTEpHUeB OLCHUBAaHUSI JAHHOW KOMITETCHIIUH MTpUBeAeHa B Tabmwuie 2.7.

Ta6n1x1ua 2.7 —Ilokazarenu u KPUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

Iloka3aTenu u Kpurte-

(BBICOKH YPOBEHbB)

JICKTHUBC

HBIN OIBIT P paboTe B KOJI-

JICKTHBE

yMmeem OlleHUBATH dhDHek-
TUBHOCTH pabOTHI KOJUIEKTHU-
Ba

prm 3HAThL YmMmernb Baagern
yMeem TIPAMEHSTh HOBBIE
METOI0JIOTHYECKHUE TTOAXO0 B
Ormano 3Haem TIepeIOBOH 3apyOeK- B 00CYXICHUH UAeH B KOJI- 61a0eem COBPEMEHHBIMHU

oxo1aMu paboThI B KOJI-
JICKTHBE

Xopowmo

(0a30Bblii ypoBeHb)

PaboTHI ¢ KOJIIEKTUBOM

3Haem OCHOBHBIC IMPUHIIUIILI

yMmeem OlleHUBATH dhDHek-
TUBHOCTH pabOTHI KOJUIEKTHU-
Ba

61adeem OCHOBHBIMU HaBbI-
KaM# paboThI B KOJUIEKTHUBE

YnoBiaerBopuTebLHO
(IIOpOroBLIil YPOBEHB)

3Haem OCHOBHBIC 3a/la4un
KOJIJICKTHBaA

ymeem paboTaTh B HAYTHOM
KOJIJIEKTHBE, 3aHUMAIOIINMCS
HaYYHBIMH HCCIIEJOBAaHUSIMHU
B 00J1aCTH SIICKTPOHUKH U
HAHOAJIEKTPOHUKHI

611a0een OCHOBHOM TepMHU-
HoJIOTHen
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2.4 Komnerenmusa OIIK-4

OIIK-4

HOBbIE 3HAHMS M YMEHHS B CBOe€il mMpeIMeTHOM 001acTH.

CIOCOOHOCTh CAMOCTOATEIBLHO NMPHOOpPETATh M MCHO0JIb30BATH B NMPAKTHYECKOH 1esITeIbHOCTH

s popMHUpOBaHHS KOMITIETSHIIMM HEOOXOIUMO OCYIIECTBUTH sl dTarnoB. CopepikaHue 3TarnoB Gopmu-
pOBaHMS KOMIICTCHIIUHY, BUJIbI 3aHSITUH U HCIIOJIb3YEMbIC CPEICTBA OIICHUBAHUS NPE/ICTaBIICHBI B TabuIe 2.8.
Tabmuma 2.8 — Dransl hopMUPOBaHUS KOMITIETEHITH U UCTIOIh3yEeMbIE CPEJICTBA OICHUBAHMSI

MEePCHEeKTUBBl Pa3BUTHUS 3JICK-
TPOHUKH U HAHO3JIEKTPOHUKHU,
a TaK)Ke CMEXHBIX o0iacrei
HAyKU U TEXHUKH;

3HamMb TMEPEJOBONH OTEUECTBEH-
HBIH ¥ 3apyOeXHBI HayJHBIH
OTIBIT U JIOCTIDKCHHUS B 00J1aCTH
JJIEKTPOHUKH, MUKPO- M HaHO-
IIEKTPOHUKH.

NPUKJITHOTO  HCIIOJIb30BAHUS
Pe3yJIbTaTOB UCCIIE0BAaHNH;
YMemb IpelaraTb HOBBIE 00-
JaCTH HAay4YHBIX UCCIIECAOBaHUI
U pa3paboTOK, HOBBIE METOJO-
JIOTHYECKUE MOAXOMBI K pere-
HHIO 3aJad B OONACTH 3JeK-
TPOHHKH M HAHODJICKTPOHHKH.

Cocras 3HarThb YMmerhb Baagern
ConepxaHue 3Hamb ~ OCHOBHBIE  33/Ia4yd, | yMemsb OICHWBAaTh HAYIHYIO | 871a0emb COBPEMEHHOM
JTANoOB HATIPABJICHUS, TEHACHIMM ¥ | 3HAYNMOCTh W TICPCICKTHBBI | HAy4yHOW TEPMHHOJOTHEH U

OCHOBHBIMHU  TCOPECTUYCCKUMU
u OKCIICPUMECHTAJIbHBIMU
noaxogamMu B MEPEAOBBIX
HampaBJICHUAX  JJICKTPOHUKH,
MUKPO- U HAHOBJICKTPOHUKH.

Buael 3anaruii

Jlexnm;
[pakTrdeckue 3aHATHS;
['pynnoBbie KOHCYNbTALUN

HpaKTI/I‘IeCKI/Ie 3aHATHA,
CaMocTosTenpHas pa60Ta

HpaKTI/I‘IeCKI/IC 3aHATHA,

Hcnoab3yembie
cpeacTBa
OLleHMBAHUS

Ormpoc Ha JIeKINH;
[IpaxkTrdeckoe 3amaHue (3amu-
Ta);

OK3aMeH

IIpakTuueckoe 3amaHue (BBI-
MOJIHEeHUE, 0(OPMIICHHE).

DK3aMeH

OOnive XapaKTepUCTHKY MOKa3aTeIe U KPUTEPUEB OICHUBAHUS KOMIICTCHIIMH Ha BCEX 3Tarax MpuBelie-
HEI B Ta0uie 2.2 B 1. 2.1.
dopMyIMpoBKa TIOKa3aTesei U KPUTSPUEB OIICHUBAHMS JAHHON KOMITCTSHIIMH MTPUBE/IcHa B TaduIe 2.9.

Ta6n1x1ua 2.9 —Ilokazarenu u KPUTCPpHUU OLICHUBAHWA KOMIICTCHIIMN HA 3TaIlax

Iloka3aTenu u Kpurte-

(BBICOKH YPOBEHbB)

HUH 1 YMEHUHA B 00JIACTH
AJIEKTPOHHUKH U HAHOBJIEK-
TPOHHUKHU

yYMeHHUS B 00JIaCTH JIIEKTPO-
HUKW U HAHODJICKTPOHUKU

3HAThL YmMmernb Baagern
pun
3Haem OCHOBHBIE METOIbI
yMeem caMOCTOSITEIBHO TPH- BJIaJIceT COBPEMCHHBIMU 3Ha-
nproOpeTeHNsI HOBBIX 3Ha-
OTJIHYHO o0OperaTh HOBBIC 3HAHUS H HUSMH U YMEHHUSIMHA B 00J1a-

CTH IEKTPOHHUKH U HAHO-
JNIEKTPOHHUKH

Xopowmo

(0a30BbIii ypoBeHb)

3Haen OCHOBHBIC MCTO/IbI

IEKTPOHHUKH

nproOpeTeHust 3HaHUil B 00-
JIACTH 3JIEKTPOHUKH U HAaHO-

yMeem UCIOJb30BaTh B MpaK-
TUYECKOH JeATENLHOCTH HO-
BbIE 3HAHUS ¥ YMEHUS B 00-
JIACTHU AJIEKTPOHUKHU U HAHO-
3JIEKTPOHUKHU

61adeem HaBBIKAMHU NIPUOO-
peTeHHs: COBPEMEHHBIX 3Ha-
HUH 1 yMEHHH B 00/1aCTH
AIIEKTPOHUKH ¥ HAaHO3JIeK-
TPOHUKH

YnoBiaerBopuTeLHO
(IOpOroBLIii ypOBEHB)

OJICKTPOHUKHU

3Haem TCPMUHOJIOTUIO B 00-
JIaCTH BJICKTPOHUKU U HAHO-

ymeem UCIOJIb30BATh HOBBIC
3HaHUA U YMCHUSA B obmactu
JJICKTPOHUKHU U HAHODJICK-
TPOHUKHN

éa0eem TEPMUHOJIOTHEN B
00J1aCTH 3JIEKTPOHUKH 1
HAHOAJIEKTPOHUKHU
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2.5 Komnerennus IK-1
IK-1 TOTOBHOCTh (JOPMYJIMPOBATH HEJHM W 3a]a4M HAYYHBIX HMCCJIEOBAHHII B COOTBETCTBUH C
TeHJEHIHUSIMU W TEpPCHeKTUBAMH Pa3BUTHA JJIeKTPOHUKH W HAHOVIEKTPOHUKH, a TaKKe
CMEKHBIX 00J1acTeil HAYyKH U TEXHHUKH, CIOCOOHOCTH 000CHOBAHHO BHIOMPATH TeOpeTHYeCKUe U

JIKCIePUMEHTAJbHbIE MeTO/IbI U CPeICTBA PellleHus c(hopMyTHPOBAHHBIX 3a1a4.

Juia popMHupOBaHHS KOMITETEHITNH HEOOXOIUMO OCYIIECTBUTH pAf dTarnmoB. CopepikaHre 3TarnoB GpopMmu-
pOBaHMS KOMIICTCHIIUH, BUIIbI 3aHIATUN U UCIIOJIb3YEMbIE CPEACTBA OIICHUBAHUS TpE/ICTaBIeHbI B Tabnwuie 2.10.
Tabnuma 2.10 — Dranbel popMUpOBaHKS KOMIETCHIIMU M UCIIOJIB3YEMbIE CPEACTBA OIICHUBAHUS

3Hamb NEPEOBOM OTEUECTBEH-
HBI W 3apyOeXHBI Hay4dHBII
OTIBIT U JJOCTHXKEHUS B 00JaCTH
SJIEKTPOHUKH, MUKPO- U HAHO-
3JIEKTPOHUKHU.

U pa3paboTOK, HOBBIE METOMO-
JIOTUYCCKUE MOAXOAbl K peuIc-
HHUIO 33Jjad B OOJacTH OJJIeK-
TPOHUKU U HAHOBJICKTPOHUKH.

Cocras 3HarThb YMmerhb Baagern
ConepxaHue 3Hamb ~ OCHOBHBIE  33/Ia4yd, | yMemdb OICHHWBAaTh HAYIHYIO | 81a0emb COBPEMEHHOM
3TANoOB HaTIpaBJICHUS, TEHACHIMM ¥ | 3HAYNMOCTh W TICPCIEKTHBE | HAyYHOH TEPMHHOJOTHEH U
MEPCIEKTHBBI PAa3BUTHUS JJIEK- | NPUKIAJHOTO HCIOJIH30BAHUS | OCHOBHBIMU TEOPETUYCCKUMU
TPOHUKH U HAHODJICKTPOHWKH, | PE3yJbTATOB HCCIICIOBAHUI, u IKCIIEPUMEHTAbHBIMU
a TaK)Ke CMEXKHBIX o0nacteil | ymems Mpeanarath HOBblE 00- | MOAXOJaMH B MEPEIOBBIX
HAYKH U TCXHUKH; JIACTH HAYYHBIX HMCCJICJIOBAHUIN | HANpaBICHUAX  AJICKTPOHUKH,

MUKPO- U HAHOBJICKTPOHUKH.

Buaspl 3anarui

Jlexuuuy;
[pakTrdeckue 3aHATHS;
['pymmoBeie KOHCYITBTAIIH

[IpakTrueckue 3aHsATHS;
CamocrosiTenbHas paboTa

IIpakTHueckue 3aHATHUS;

Hcnonb3yemble Omnpoc Ha JEKIIH; [IpakTndeckoe 3amaHue (BBI- | DK3aMeH
cpeacTBa [IpakTrdeckoe 3amanue (3amu- | MOTHEHHE, O(OPMIICHHE).
OLICHMBAaHNSA Ta);
OKk3aMeH

OOnive XapaKTepUCTHKY MOKa3aTeIe U KPUTEPUEB OICHUBAHUS KOMIICTCHIIMH Ha BCEX 3Tarax MpuBelie-
HbI B Tabnune 2.2 B 1. 2.1.
dopMyTUpOBKa MOKa3aTeIeH W KPUTEPUEB OLCHUBAHUS JAHHOM KOMICTCHIIMM TPUBEICHA B TaOIUIIC

2.11.

Tabnuna 2.11 — Iloka3arenu 1 KpUTEpUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

Iloka3aTenu u KpuTe-

(BBICOKMI YPOBEHb)

JJICKTPOHUKH, a TAKIKE
CMEKHBIX 00acTeit HAyKH U
TCXHUKHU

MNEPCHOCKTUBAMU PA3BUTHUA
JJICKTPOHUKHU U HAHODJICK-
TPOHUKH, a TAKIKC CMECIKHBIX
obnacreit HAaYKH U TCXHUKU

3HaTh YMmernb Baanernb
puu

ymeem (HOPMYITUPOBATH LIEIIU

3Haem TIePeJIOBbIE TCHIICH- 61adeem COBpEMEHHBIMU
M 3aJa4d B COOTBETCTBHU C

LMY U IEPCIIEKTUBBI pa3BU- TEOPETUYECKUMU U IKCIIEPU-
NepelOBbIMU TEHACHLIUAMU U

OTJIHYHO TS DIEKTPOHUKHU U HaHO- MEHTaJILHBIMA METOJIAMH

000CHOBaHHMS METOIOB 1
CpeACTB penieHus chopmy-
JMPOBaHHBIX 337134

Xopouio

(6a30BbIii ypoBeHb)

3HAem OCHOBHBIE TEH/ICHIINU
1 MECPCHEKTUBBI PA3BUTU
QJICKTPOHUKH 1 HAHOJJICK-
TPOHUKH, a TAKKE CMEKHBIX
oOiacTeil HAayKH U TEXHUKH

ymeem (HOPMYIUPOBATH LIEITH
W 33]]a4 B COOTBETCTBHH C
OCHOBHBIMHU TCHACHIUSIMU U
TMEPCHOCKTUBAMUA PA3BUTUA
QJICKTPOHUKH 1 HAHOJJICK-
TPOHUKH, a TAKKE CMEKHBIX
obacTeil HAyKH U TEXHUKH

61adeem COBpEMEHHBIMU
OKCIICPUMEHTAJIBHBIMH METO-
JlaMu 000CHOBAHUSI METOJIOB
U CPE/ICTB pemeHus chopmy-
JIMPOBAHHBIX 3a/1a4

YnoBiaerBopuTeLHO
(IOpOroBLIil YPOBEHB)

umeem NpeaACTABICHUEC O
TCHACHIMAX U NEPCIICKTUBAX
Ppa3BUTHA JICKTPOHUKHU U
HAHOJJICKTPOHUKH, a TAKIKE
CMEKHEIX 001acTeit HAyKU U
TCXHUKHU

ymeem GOPMYIHPOBATH LIEIH
1 3aJa4¥ C IIOMOIILIO Hay4-
HOTO PYKOBOAMTENS

61adeem COBpEMEHHBIMU
TEOPETHYCCKIUMH METOTaMHU
000CHOBaHHS METOJIOB H
CPEICTB pemeHus Chopmy-
JUPOBAHHBIX 3214
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2.6 Komnerennusa IIK-5

ITK-5 CIOCOOHOCTh [eJIaTh HAay4YHO-000CHOBAHHBbIE BBIBOABLI MO pe3yJbTaTaM TeOpPeTHYeCKHX H

IKCNICPUMEHTAJABbHBIX HCCHCI{OB&HHﬁ, AaBaTb PpPEeKOMEHIAlIMM IO COBEPHICHCTBOBAHUIO

YCTPOIiCTB U CHCTEM, TOTOBUTH HAYy4YHbIe MyOTUKAIMH U 3aIBKH HA N300peTeHUs.

Hnst hopMUpOBaHUS KOMIIETEHIIMH HEOOXO0AUMO OCYIIECTBHUTH psill 3TanoB. Coaep:kaHue 3TarnoB GOpMH-
POBaHUs KOMIIETEHIINHY, BUIBI 3aHATUI U HCIIOIb3yEMbIE CPEICTBA OLICHUBAHUS IPEACTaBICHb! B Tabmuue 2.12.
Tabmuna 2.12 — Dtansl GopMUpOBaHUs] KOMIETEHIIMH M UCTIOIb3YEMbIE CPECTBA OLICHUBAHUS

MIEPCIIEKTUBBl Pa3BUTHUS DJIEK-
TPOHHKH W HAHOAJICKTPOHHKH,
a TaKKe CMEXHBIX o0macTei
HAayYKH{ 1 TEXHUKH;

3Hamb TMEPEJOBONH OTEUECTBEH-
HBIH ¥ 3apyOeKHBIM HayJHBIH
OTIBIT U JIOCTIDKCHHUS B 00J1aCTH
3NEKTPOHHUKH, MUKpPO- ¥ HaHO-
INEKTPOHUKH.

NPUKJIAIHOTO  HCIIOJIb30BAHUS
PE3yJIbTAaTOB HCCIEA0BAHUM;
yMemp TpeAaraTth HOBBIE 00-
JIACTH HAayYHBIX MCCIECAOBAHMI
U pa3paboTOK, HOBBIE METOMIO-
JIOTHYECKUE TTOAXOMABI K perre-
HUIO 337a4 B OOJacTH 3JIEK-
TPOHUKHU U HAHOBJICKTPOHUKH.

CocraB 3HaTL Ymerb Baagern
Conep:xanue 3Hamb ~ OCHOBHBIC  3aJlaud, | yMemsb OICHHBATh HAYYHYIO | 61a0emb COBPEMEHHOM
JTanoB HampaBJIeHUs, TEHACHIMH M | 3HAYUMOCTh W TIEPCIEKTHBBI | HAy4YHON TEPMHUHOJOTHEH U

OCHOBHBIMHU  TCOPECTUYCCKUMU
u OKCNIEPUMEHTAJIBHBIMHA
noaxogaMu B IEPEOOBBIX
HampaBJICHUAX  DJICKTPOHUKH,
MUKPO- U HAHODJICKTPOHUKH.

Buapl 3anaruii

Jlexuuuy;
IIpakTHueckue 3aHATHS;
I'pynnoBbie KOHCYNIbTAUU

[IpakTHueckue 3aHATHS;
CamocrosTenbHas paboTa

IIpakTHueckue 3aHATHUS;

Hcnoan3yemblie Omnpoc Ha JCKIUH;
cpencTea [IpakTuueckoe 3amanue (3amu-
OlLleHMBaHUSI Ta);
DK3aMeH

IIpakTuyeckoe 3amaHue (BBHI-
MOJIHEHHUE, 0(POPMIICHHE).

DK3aMeH

OOnive XapaKTepUCTHKY MOKa3aTeIe U KPUTEPUEB OICHUBAHUS KOMIICTCHIIMH Ha BCEX 3Tarax MpuBelie-
HbI B Tabnune 2.2 B 1. 2.1.
dopMyTUpOBKa MOKa3aTeIeH W KPUTEPUEB OLCHUBAHUS JAHHOM KOMICTCHIIMM TPUBEICHA B TaOIUIIC

2.13.

Tabmwma 2.13 — [TokazaTenu u KpUTEPHUH OIEHUBAHNS KOMITIETCHIIMH Ha dTanax

Iloka3aTenu u KpuTe-
pun

3HaTL

YmMmerb

Baagern

OT1u4HO
(BBICOKH YPOBEHbB)

3Haem MeToAnKy odopmiie-
HUSI HAYYHBIX ITyOJIMKAINi 1
3asBOK Ha N300peTeHHs

yMeem JieNnaTh HAYYHO-
000CHOBaHHBIE BBEIBOJIBI 110
pe3yIbTaTaM TeOPETHICCKHIX
U 9KCIIEPUMEHTAJIBHBIX UC-
cJIeIOBaHUMI

61a0eem MPAKTUIECKUMHU
HABBIKAMU OITHUCAHUS TEOPe-
THUYECKHUX U IKCIICPUMEH-
TaJIbHBIX KCCIIEI0OBAHUI B
00JIaCTH 3EKTPOHUKH U
HAHO3JIEKTPOHUKHU

Xopowo
(6a30Bblil ypoBeHb)

3Haem TIepeIOBbIE 3apyOeK-
HBIE ¥ OT€YECTBEHHBIE J10-
CTIDKEHHS B HAYYHBIX HCCIIe-
JTIOBaHUSX

yMeem JieNaTh HAyYHO-
000CHOBaHHBIE BBIBOJIBI 110
pe3yJibTaTaM TEOPETHUECKUX
n Z)KCHepI/IMeHTaJ'lBHBIX HnucC-
CJIEIOBaHUM

61adeem NPaKTUYECKUMHU
HaBBIKAMH OTIUCAHHS TEOpe-
TUYECKUX U DKCIIEPHUMECH-
TaJIbHBIX I/ICCHCI[OB&HI/IIZ B
00J1aCTH IEKTPOHUKH H
HAHOJIEKTPOHUKHU

YaoBaersopureabHO
(moporoBblii ypoBeHb)

3Haem OCHOBHEBIE 3apy0ex-
HBIC U OTCUYCCTBCHHBIC 10-
CTHXXEHUsI B HAyYHBIX HCCIIe-
JIOBAaHUSX

yMeem NENaTh HAYYHO-
000CHOBaHHBIE BLIBOIBI 10
pe3yabTaTaM TEOPETHICCKHUX
U 3KCIICPUMEHTAIbHBIX UC-
CIIEIOBAHUI C IIOMOILBIO
PYKOBOIIUTEIS

61a0eem HaBBIKaMH (HOpMy-
JIMPOBAHMS HAYYHBIX BBIBO-
JIOB TIO pe3yJbTaTaM Hccie-
JIOBaHUH

CornacoBaHa Ha noptane N2 14494

19




3. TUTTIOBBIE KOHTPOJIBHBIE 3A/IAHUSA

JlJis peanu3auu BBIICTIEPEYUCIICHHBIX 3a/1a4 00YYCHUS UCTIOIB3YIOTCS CICIYIOIINE MAaTSPHUAITbI:

— THUIOBBIC KOHTPOJIbHBIC 3a/IaHUS WIM WHBIC MaTEepPHasbl, HCOOXOAUMBIC JUIsl ONCHKU 3HAHWH, YMCHHIA,
HAaBBIKOB, XapaKTEPU3YIOMNX 3Tarbl (OPMUPOBAHMS KOMIIETEHIIUI B IMPOIECCE OCBOCHHS OOpa30BaTEIbHON
MPOTPaMMBI, B COCTaBe: MPAKTUIECKHE 3aJaHHs, CAMOCTOsTeNbHAs paboTa, SK3aMeH.

3.1 Tembl AJ1s1 NPAKTUYECKUX 3aHATHI

. CoBpemenHas marorpadusl.

. NoHHO-INMa3MeHHbIe TEXHOIOTUH SMTUTAKCHUSI.

. TepmoanexTprdeckre npeodpa3zoBaTesin SHEPTHH.

. JeTexTopsl HOHU3UPYIOLNX U3TYyYCHUH.

. OCHOBBI KPHO3JICKTPOHHUKH.

. MarHuTHas ¥ CETHETORJIEKTPHUYECKast MaMsITh.

. BeicokoremnepaTypHasi MoxynpoBOTHUKOBAS SJIEKTPOHHUKA.

. IllopucThlif KpeMHUN U JTUOKCHUJI KPEMHUS B 3JIEKTPOHUKE.

. TexHONOTHS YIIEPOIHBIX KIACTEPOB U MX MPUMEHEHNE B HAHOAIEKTPOHHKE.
10. dudpakuroHHbIH aHATH3 U CKAaHUPYIOIIAsk 30H0Bas MUKPOCKOTIHS.
11. KBanToBO-pa3mepusie 3h(PeKThl — 0CHOBA HAHOIIEKTPOHHKH.

12. [TpubopsI HAHOAIEKTPOHUKHU. [ eTepoCTpyKTypHas NEKTPOHHKA.
13. VHTennekTyanbHas CUJIOBasl AIEKTPOHMKA.

O 031N N B~ W —

3.2 Tembl AJ1 caMOCTOSITeIbHON PadoThI

1. COBpCMCHHOG COCTOSIHUC U TCHACHIIUN PA3BUTUA 3JICKTPOHUKU U HAHOIJICKTPOHHUKU.

2. CoBpemenHas sutorpadus. IOHHO-TTa3MEHHBIE TEXHOJIOTUH U MOJIEKYJISIPHO-TTy4eBasi SIIUTaKCHSI.

3. TepmonnexkTpudeckue U HoToNEKTPUUECKUE TPe0Opa30BaTEIN SHEPTUU CETOIHS U 3aBTpa.

4. JleTeKTOpHI HOHU3UPYIOIINX U3TYUYCHUH B HAYKE M TEXHHKE.

5. ®u3nveckre OCHOBBI KPHOAJIEKTPOHHUKH, TprOopsI Ha 3 dexte [Ixo3edcona.

6. MarHuTHast ¥ CETHETOAIEKTPHYECKAS TAMSITh.

7. llupoko30HHBIE TIOIYIPOBOJAHUKHU: MPOPBIB B Oynyiiee. BricokoTeMiiepaTypHasi HOIyIpOBOAHUKOBAS
ANIEKTPOHHKA.

8. [lopucThlii KpeMHHUH U €0 IPUMEHEHHE B KpEMHUEBOH MUKPO(DOTOHUKE.

9. TexHosorust aMoOppHOTO U TONUKPEMHUS TS IIEKTPOHUKH.

10. YriepoaHbie KiIacTephl U HX IPUMEHEHNE B HAHOAJIEKTPOHHKE.

11. MeTob! aHaM3a HAHOCTPYKTYP U MaTEPHAIIOB.

12. I'erepo- 1 HAHOPIEKTPOHHKA.

13. NnTennextyanbHast CUIIOBast IEKTPOHHKA.

14. CriyTHHKOBasI, COTOBast, MOOMIIBHASI M OTITOBOJIOKOHHAS CBSI3H.

3.3 Dxk3aMeHaALOHHbIE BONPOCHI

. DTansl pa3BUTHS DIIEKTPOHHUKH.

. OCHOBHBIE W/IeV MUKPOAICKTPOHUKH ¥ HAHOJIEKTPOHUKH, (PYHKIIMOHAIBHOM 2JIEKTPOHUKH.
. MonekynsipHO-Ty4eBast SIIUTaKCHS.

. loHHO-ITy4eBbIe TEXHOJIOTHH.

. Jlurorpadus: >neKTpoHHasI, pEHTT€HOBCKasl, HOHHASL.

. NoHHOE nernpoBaHue moryrnpoBOTHIKOB.

. UHCTpyMEHTalIbHBIE METO/Ibl HAHOTEXHOJIOTHH.

. MaTepuaiis ijIst BBICOKOTEMITEPATYPHOM MOTYIPOBOAHUKOBO# snekTporuku: SiC, TiC, BC.
. CBoiicTBa KapOHIa KPEMHHS.

0. ITpuGopsr Ha ocHoBe SiC.

1. KBanroBo-pa3mepHsie 3¢ pekTsl. CBepXpeleTKH, KBAHTOBBIE TOUKH.

12. DBomonust pa3BUTHS CUIIOBBIX MOJIyTIPOBOIHUKOBBIX KITIOYEH.

13. IGBT-tpaH3ucTopsl.

14. MlnTennexTyalbHble CUIOBBIE MOAYIIH.

15. CBepxMolIHbIEe TOITYIPOBOJAHUKOBBIE KIIFOYH HOBBIX TEXHOJOTHHA.

16. HaHoHayka: HAHOTEXHOJIOTUH, HAHOUH)KEHEPHSL.

17. ACM, CTM.

18. I'eTeponasepsl 1 X MPUMEHEHHE.

PP OOO~NOUITR,WNPE
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19. BricokoTeMIiepaTypHasi CBEpXIPOBOIMMOCTb.
20. Marepuajibl BBICOKOTEMIIEPATYPHOH CBEPXITPOBOJAUMOCTH.

4. METOANYECKHUE MATEPUAJIBI

Hns obecrieyenus mpoiecca 0o0y4eHUs U pelIeHus 3a1ad 00y4eHHs] UCIOIB3YIOTCS CIEAYIOIUEe MaTepH-
QJIBL:

4.1 OcHoBHasi IMTEpPaTypa

1. Tposn I1.E. AktyansHble TpoOIeMbl COBPEMEHHOH 3JIEKTPOHUKU U HAHOIJIEKTPOHHUKH: Y 4eOHOEe MOoCco-
6me. — Tomck: ToMckwif TOCyTapCTBEHHBIN YHUBEPCUTET CHUCTEM YIPABIEHHS M paguodnekTporukw, 2012, —
224 c. - [>nexTponHBIi pecypce]. — http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Troyan/Troyan_APE_UP.pdf

2. Annmienko, E. B. TexHomorus KpeMHUEBOM HAHOAJICKTPOHUKHU: Y4eOHOE mocobue [DIeKTPOHHBIH pe-
cypc] / Anumienko E. B., Jlanununa T. U., Karaneit B. A. — Tomck: TYCYP, 2011. — 263 ¢. — Pexum Jno-
crymna: https://edu.tusur.ru/publications/552

4.2 Y4eOHOo-MeToHYecKHe M0cO0Hsl 1 MPOrpaMMHoOe o0ecrnevyeHue

1. IIpormeccsl MUKpO- W HaHOTEeXHOJOTHH: y4e0. mocobue / Jlanmmmua T.W. [ ap.]. — Tomck: TYCVYP,
2005. — 316 c. (103)

2. Janununa T.W. Texnonoruss CBUC: yue6n. nmocobue / T.W. Janununa, B.A. Karaneii. — Tomck: Towm-
CKHIii TOCYJapCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABICHHUS U pagnodiekTporuku, 2007. — 287 ¢. (51)

3. CuitoBBI€ MTOTYTIPOBOTHIUKOBBIE KITFOUH: CEMENCTBa, XapakTepuctuku, mpumenenue / [1LA. Boponus. —
2-e m3a. — M.: IOJADKA-XXI, 2005. — 384 c. (16)

4. OCHOBBI CHJIOBO# JIEKTPOHHKH: yueOHoe ocooue aist By30B / ['.C. 3uHOBBEB. — 2-¢ U3]1., UCIIP. U JIOIL.
— HoBocubupck: HI'TVY, 2003. — 664 c. (79)

5. IparynoB B.I1. OcHOBEI HaHOJIEKTPOHHUKH: yaeOHOE TTocoOue i By30B. — M.: @usmarkaura, 2006;
M.: Jloroc, 2006; M.: YauepcureTckas kaura, 2006. — 494 c. (32)

6. DneKTpoHNKa U MUKPOIIPOIIECCOpPHAs TeXHUKa: YueOHuk g By3oB / B.I. I'yces, FO.M. I'yces. — 4-¢
u31., 1oil. — M.: Beicimas mkoina, 2006. — 800 c. (78)

7. TBepioTenbHas JIEKTPOHUKA: Y4yeOHoe mocooue s By30B / B.A. ['yproB. — 2-e u3j., nom. — M.: Tex-
Hoctepa, 2005. — 408 c. (88)

4.3 YueOHOo-MeToAHYeCKHe MOCO0HsI U MPOrpaMMHoe oOecreyeHne

1. Tposn ILE. AkryanbHble mpoOjieMbl COBPEMEHHOH 3JEKTPOHHUKM WM HAHOJJIEKTPOHUKH: Y4eOHO-
METOAMYECKOE IT0COOHE MO ayAUTOPHBIM MPAKTHYECKUM U CEMUHAPCKUM 3aHITUSM H CAMOCTOSATENILHON paboTe
U1l CTYACHTOB, oOyuaromuxcs no HanpasieHuto 210100 «OnekTpoHuKa 1 HaHO3JIEKTpoHUKa». — Tomck: Towm-
CKHIi TOCYIapPCTBEHHBIN YHUBEPCUTET CHCTEM YIIPABICHUS U PaJHO3ICKTPOHUKH, 2013, — 32 ¢. — [31eKTpOHHBIH
pecypc]. — http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Troyan/Troyan_ APE_UMP.pdf

4.4 ba3bl JaHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMbI

1. OOpazoBarenbHblii TIOpPTAT B CBOOOAHOM JocTyne: «Dusmka, XWMuUs, MaTeMaTHKa CTyJeHTaM H
mkonpHUKaM. O6pa3oBaresbHblil poekT A.H. Bapruna» — Pexxuwm nocryna: http://www.ph4s.ru/

2. «<EnuHoe 0oKHO 1ocTyna K 00pa3oBaTelbHBIM pecypcam» [DNeKTpOHHBIH pecypc]: nHbOpMaluOHHAS
cucteMa. — Pexxum pocryna: http://window.edu.ru/

3. «eLIBRARY.RU» [DnekTpoHHBII pecypc|: Hay4yHas SJIEKTpOHHas OuOmmoreka. — Pexxum mocryma:
http://elibrary.ru

4. «Hayuno-o0Opa3zoBarensHbiii moprann TYCYP» [DnekrtpoHHBIH pecypc]: HaydHO-00pa3oBaTelbHBIN
nopras yHuBepcureTa. — Pexxum nocrymna: http://edu.tusur.ru/
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