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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
TexHos10rus KpeMHUEBOM HAHOIJIEKTPOHUKHU

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampasnenue noaroroBku / cneruaibHOCTh: 11.04.04 J1eKTPOHMKA U HAHOIJIEKTPOHUKA
HanpapnenHocts (mpoduib) / cnenuanuzanus: TBepaoTeabHas 3JIeKTPOHHKA

dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: @3, Kadenpa puzuveckoii 3JieKTPOHUKH

Kypc: 1

Cemectp: 1, 2

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 1 cemectp 2 ceMecTp Bcero | 2010505050005
1 | Jlekuun 26 26 4acoB
2 |IIpakTHueckue 3aHATHS 18 18 4acoB
3 | KypcoBas pabota (IpoeKT) 16 16 JacoB
4 | Bcero aymuTOpHBIX 3aHATHH 44 16 60 4acoB
5 |U3 HuX B MHTEPAKTUBHOH (hopme 14 14 4acoB
6 | CamocTtosTenpHas pabora 64 92 156 4acoB
7 | Bcero (6e3 3x3ameHa) 108 108 216 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 36 JacoB
9 | OOmas TpyI0eMKOCTh 144 108 252 4acoB
4.0 3.0 7.0 3.E.

Ox3ameH: 1 cemecTp
Kypcoas pabota (mpoekr): 2 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
nporokot Ne 91 ot «19 » 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-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

PazpaboTuuk:

npodeccop kadenpa PO T. N. JlannnuHa

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

Jomuent kadeaps! GpU3NIECKON IJIeK-
TpoHuku (D) N. A. Yucroenosa

[Ipodeccop kadeapsr huznueckon
anekTpoHuku (D) C. B. CmupHoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
chopMupoBaThH MPEACTABICHHUE O SBICHUSIX U MPOIIeccax, Ha KOTOPhIX OCHOBAHBI TEXHOJIOTUN MH-
KpO ¥ HAHO3JIEKTPOHUKHU.

1.2. 3agaun IMCHMIIINHBI
— H3yueHue TEXHOJOTHUHU CO3JAHUS CTPYKTYpP KPEMHHUEBOW HAHOAJIEKTPOHUKH C YUETOM TEXHO-
JIOTUYHOCTHU ¥ YKOHOMHUYECKOU d(DPEKTUBHOCTH TEXHOJOTUUECKHUX MPOIIECCOB;
—  ®opmupoBaHue cioCOOHOCTU K OpraHU3AIMK U MPOBEJCHUIO IKCIIEPUMEHTAIBHBIX UCCIEI0-
BaHUM U3/IETTUH KPEMHUEBOW HAHOAJIEKTPOHUKH C IPUMEHEHHUEM COBPEMEHHBIX CPEJICTB U METOJIOB.

2. Mecto mucunniuebl B ctpykrype OIIOII

Jucuunnuna «TexHonorus kpemuueBoil HanoanekTpoHukw» (b1.B.OJ1.1) otHocuTcs k Onoky 1
(BapuaTHBHAs YaCTh).

[IpeamiecTByOMUMH AUCITUTUTMHAMHE, (DOPMUPYIOIIMMU HadaJdbHbIC 3HAHUS, SBISIIOTCS: TexHOIO0-
T'vsl KPEMHUEBOM HAHOZJEKTPOHUKU, AKTyalbHbIE MPOOIEMBI COBPEMEHHON SJEKTPOHUKUA M HAaHODJIEK-
TPOHUKH, [ €TepoCTPyKTYpHBIE MOYIPOBOTHUKOBEIE MPUOOPHI, MeTopl MaTeMaTHIECKOTr0 MOJICIIUPOBA-
HUsA, TEeXHOJIOTHS apCeHUI-TAININEBOM T€TEPOCTPYKTYPHOM 3JEKTPOHUKHU.

[TocnenyomuMu JUCUUIUIMHAMU SBJISIOTCS: TEXHOJIOTHS KPEMHUEBOW HAHOAJIEKTPOHUKH, HTe-
rpanbHble cxeMbl CBU-nuanasona, McnbiTaHue M KOHTPOJIb WU3JETUN AJIEKTPOHHON TeXHUKH, HaydHo-
uccienoBarenbekas padora (paccpen.), IIpoekTupoBaHHe M TEXHOJIOTHS AJIEKTPOHHON KOMITOHEHTHOU
0a3b1, OU3NUYECKUE OCHOBBI HAJIC)KHOCTHU U3ACTUN TBEPAOTEIBHOMN SIEKTPOHUKH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

— IIK-4 cnocoOHOCTBIO K OpraHU3allMi M MPOBEJICHUIO SKCIEPUMEHTAIbHBIX UCCIEIOBAHUM C
IIPUMEHEHNEM COBPEMEHHBIX CPEJCTB U METO/IOB;

— IIK-13 roToBHOCTBIO 00ECTIEYMBATH TEXHOJIOTUYHOCTD U3/IENUI 3JIE€KTPOHHON TEXHUKH U MIPO-
IIECCOB UX U3TOTOBJICHUSI, OLIEHUBATh SKOHOMHUYECKYIO 3()(heKTUBHOCTh TEXHOJIOTHYECKHX MPOLIECCOB;

B pe3ynbrate u3ydeHus JUCIUIUIMHBI 00YyJaOLUICs TOJKEH:

—  3HATh - PU3HYECKUE U XUMHUYECKUE TIPUHIIMIIBI, JIKAIIUEe B OCHOBE TEXHUUYECKUX MPOLIECCOB
KPEMHUEBOM HAHOAJIEKTPOHUKH; - 0Aa30Bble MapLIPYThl CO3JaHMsI TPUOOPOB KPEMHUEBOM HAHOAIIEKTPO-
HUKH; - IPUHIMIBI pa3paboTKU TEXHOJIOTUYECKUX MapIIPyTOB HAHOPA3MEPHBIX HHTETPATIbHBIX CXEM;

— yMeThb pa3pabarbiBaTh HaHOpPA3MEPHbIE KPEMHUEBbIE MHTETPAJIBHBIE CXEMbl U TEXHOJIOTHYE-
CKHE MapIIPYThl UX U3TOTOBICHUS

—  BJIAJIeTh - HaBBIKAMHU Pa3pabOTKU 0a30BBIX TEXHOJIOTUYECKHX MPOLIECCOB; - YMEHHEM pazpa-
0aThIBaTh TEXHOJIOTMUYECKYIO JOKYMEHTAIMIO Ha IIPOLIECCHl U MapIIPYTh

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIIsACT 7.0 3a4eTHBIX €AUHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHHUILIMHBI
Bunbl yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
1 cemectp 2 cemecTp

AynuaTopHbI€ 3aHATHS (BCETO) 60 44 16
Jlexknuu 26 26

[IpakTuueckue 3aHATHS 18 18

Kypcosas pabora (ipoekr) 16 16

W3 HuX B MHTEPAaKTUBHON (hopme 14 14

CamocTtosTenbHas paboTa (Bcero) 156 64 92
[ToaroroBka K KOHTPOJBEHBIM paboTaM 26 26
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BrimonaeHne KypcoBoro npoekTa (padoThl) 92 92
[IpopaboTKa JTEeKIIMOHHOTO MaTepuaa 6 6

[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 32 32

ceMHUHapaMm

Bcero (0e3 3x3aMeHa) 216 108 108
TToaroroBka u caada dK3aMeHa 36 36

OO6miast Tpy1I0€MKOCTb, 4 252 144 108
3avetHbie EnuHUIBI 7.0 4.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Pazniensl mUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= = | = | 8§ | EE
T E g | g | g2 S E
Haszpanus paznenoB JuCHUIUIMHBL 4 © o, s o O §‘ 5
= 2 5 s | 592 s £
o < g: IS o =
= o . R 3 S g
1 cemectp
1 OcobeHHoCcTH MacIITaOUPOBAHMS 2 0 8 0 10 |TIK-13, [IK-4
MOII-TpaH3ucTopoB
2 MeTo/bl yy4llIeHHUs] XapaKTEPUCTUK 4 6 8 0 18 |IIK-13, [1K-4
MOII- TpaH3ucTopoB
3 CybmukpoHHas mutorpadust 4 4 8 0 16 |IIK-13, ITIK-4
4 Metonbl TpaBJIEHUS U OCAXKIECHUS B 4 0 8 0 12 I1IK-13, TIK-4
TEXHOJIOTUA KPEMHUEBOU HAaHO3JIEKTPO-
HUKHU
S ®opMupoOBaHKE MOI3aTBOPHBIX JUAJIEK- 2 2 8 0 12 |TIK-13, ITIK-4
TPUKOB B TEXHOJIOTUU HAHOPA3MEPHBIX
KMOII nHTEerpanbHbIX MUKPOCXEM
6 ®opMHpOBaHHUE 3aTBOPOB JIJIs1 HAHOPA3- 2 2 8 0 12 |1IK-13, [1K-4
mepHbIx MOII-Tpan3ucropos
7 OcobeHHoCTH POPMHUPOBAHSI HAHOPA3- 4 4 16 0 24 |TIK-13, ITIK-4
MepHbIX KMOII uHTErpaibHBIX CXEM
8 TexHOI0rn4ecKnue MappyThl U3rOTOB- 4 0 0 0 4 I1K-13, ITIK-4
nenust CBUC
HWroro 3a cemectp 26 18 64 0 108
2 ceMecTp
9 Ilony4yeHue 3aaHuil HA KypCOBOM 0 0 4 16 4 [IK-13, [IK-4
MIPOEKT
10 Ananu3 nureparypsl 0 TEME Kypco- 0 0 16 16 | IIK-13, [1K-4
BOT'O ITPOEKTA
11 AHanu3 akTyaJlbHOCTH, HAyYHOH 1 0 0 10 10 |IIK-13, TIK-4
MPAKTUYECKON 3HAYMMOCTH
12 BrITioIHEHHE HEOOXOIMMBIX PAacueTOB 0 0 20 20 [IK-13, IIK-4
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0 MPOEKTY
13 AHanu3 noJay4YeHHBIX PE3YJILTAaTOB 15 15 |IIK-13, I1IK-4
14 BrinonHeHue rpaguueckux Marepua- 12 12 |IIK-13, IIK-4
JIOB
15 OdopmieHre KypcoBOro MpoeKTa 0 0 15 15 |IIK-13, TIK-4
Hroro 3a cemectp 0 0 92 16 108
Hroro 26 18 156 16 216

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z §
Q P=a=t
2 23

HasBanus paznenos Copeprkanue pa3aesoB JUCUUILTUHBI MO JEKLIHUSIM z 7 &5
o) E
= 2 =
a S 2
~ S}

1 cemecTp
1 OcobeHHoCTH Ocob6ennoctu macmtabuposanuss MOII-Tpan3ucro- 2 ITK-13,

MacIITaOupoOBaHUs poB. ®u3nyeCcKue OrpaHUUYCHHUS] MUKPOMUHHUATIOPHU3a- [1K-4

MOII-TpaH3ucTOpOB 002078
Hroro

2 Meronpl ynydiieHus Mertoas! ynyumenus xapakrepuctuk MOII-Tpan3u- IIK-13,
xapakrepuctuk MOII- CTOpOB. lIepcieKTUBHBIE CTPYKTYPBI JUIsl NaJbHEHIIe- [IK-4
TPaH3UCTOPOB ro noBblteHus osicTpoaeiicteust MOII-Tpan3ucTo-

pos. KHU-ctpykrypbl. SIMOX, Smart Cut TexHoJo-
run. OCHOBHBIE TTPOOJIEMBI IIPH pa3paboTKe HAHOPA3-
MepHbIX MOII-Tpan3uctopos. opmupoBaHue cynep-
MEJIKO3aJIETAI0IINX P-N-IIEPEXOIOB

Hroro

3 CyOMHKpOHHAas [IpoekumonHas TuTOrpadus, IEKTPOHHO-TTyYeBast 1 IK-13,
muTtorpadus WOHHAs TUTOrpadus [1K-4

Hroro

4 Metoapl TpaBieHuss 1 | BakyyMHO-1IIa3MEHHBIE METO/BI TPABJICHHS U OCa- [IK-13,
OCaXJICHUS B TCXHOJIOTUH |KJICHUS TIK-4
KPEMHUEBOU Hroro 4
HaHO3JIEKTPOHUKH
5 ®opmupoBanue dopMUpPOBaHUE MOJ3ATBOPHBIX JUIICKTPUKOB B TEX- 2 IIK-13,
IIO/13aTBOPHBIX Hosioruu HaHopa3zMepHbix KMOII nHTerpanbHbIX MU- [IK-4
JURIIEKTPUKOB B KpocxeM. AHaJIU3 Ipolecca MoA3aTBOPHOIO OKUCTIE-

TEXHOJIOTUHU HUS U CBOMCTB OKCHJIa KpEMHHUSI. YIIyUIlIeHUE XapaK-

HaHopa3MmepHbIx KMOII | TepucTUK MOA3aTBOPHBIX OKUCIOB METOAOM HUTPUPO-

UHTETPaJIbHbIX Banus. High-k nuanextpukn
MHUKPOCXEM Hroro 5
6 ®opmMHpoBaHUE dopMUpPOBaHUE MOTUKPEMHHUEBBIX 3aTBOPOB JIJIs HA- [IK-13,
3aTBOPOB JIA HopazmepHbix MOII-Tpan3ucropos. JlernpoBanue mo- [1K-4
Ha"opa3mepHbix MOII- | nmukpemuus. ®opMupoBaHue 3aTBOPOB I+- U p+-TH-

TPaH3UCTOPOB OB OCAXJAEHUEM JIESTUPOBAHHBIX CJIIOEB MOJIUKPEM-
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Hus. CununuaHas TexHonorust GopMUpPOBaHUS 3aTBO-

poB HaHopa3mepHbIXx MOII- Tpansuctopos. @op-

MHpPOBAHUE 3aTBOPOB I10 CAMOCOBMELIEHHOM TEXHO-

JIOTUU

Hroro
7 OcobeHHocTH OcobenHocty (HhOpMHUPOBAHUS HAHOPA3MEPHBIX 4 MK-13,
(hopmMupoBaHus KMOII unTerpanpabix cxem. OcoOeHHOCTH MEIHOMN [1K-4
Ha"opa3mepHbix KMOII | pa3Boaku. J[BoliHON namacckuii mpouecc. TexHonoru-
WHTETPAIbHBIX CXEM YECKUI MapLIpyT. DIIEKTPOXUMHUUECKOE OCAKIACHHUE

MeIu

Hroro
8 TexHonoruueckue FEOL-npoueccel. BEOL-niponiecchl. [1nanapuzanus 4 TIK-13,
MapHIpyThl U3TOTOBJICHUS | MUKpOpenbeda. BHyTpuypoBHEBas 1 MeXypOBHEBas [IK-4
CbUC pa3BojKa

Hroro 4
Hroro 3a cemectp 26
Hroro 26

5.3. Pa3znesibl AUCHUIVIMHBI M MEKIUCHMILVINHAPHBbIE CBSA3H ¢ 00ecneYuBAKIIMMH (TPeabl Ty IIUMHU)
U o0ecneynBaeMbIMU (NOCJISAYOMIUMHU) TUCHUATIIMHAMHA
Paznenbl quctuIIMHBl ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (TTOCIEIYIOMMMHI) TUCHUTUTMHAMHY MIPEICTaBICHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

No paznenoB qaHHOM MUCIMIUIAHEL, IJ11 KOTOPBIX HEOOXOIMMO U3YUCHHE
00€eCIIeunBarOUX U 00ECIIEYNBAEMBIX TUCIIUILINH

1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | 13 | 14 | 15

[IpenmecTByronme qUCUUILIMHBI

Haunmenosanue
JTUCIATUINH

1 Texuonorus
KpeMHHEBO¥ HaHo- | + | + | + | + | + | + | + | + | + | + | + | + | + | + | +

QJICKTPOHHUKH

2 AKTyanbpHbIE
poOIIeMbI COBpe-
MEHHOM JJIEKTPOHU- | + | + | + + |+ | +
KM 1 HAaHODJIEKTPO-
HUKHU

3 I'erepocTpyKTyp-
HBIC MOITYIIPOBOJ- + + + + + + + + + +
HHMKOBBIE ITPUOOPBI

4 MeTtonsl MateMa-
TUYECKOI'O MOACIIH- + + + + + + + +
pOBaHMs

5 TexHosorus apce-
HU-TaJUINEBOM re-

TEPOCTPYKTYPHOU
EKTPOHUKHU

[Tocnenyromue TUCIUIIITUHBI

1 Texnomorus + |+ + 0+ 0+t
KpPEMHHEBOU HAHO-
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QJICKTPOHHUKH

2 UnTerpanbHbie
cxempl CBU-guana- | + | + | + | + + |+ |+ + |+ |+ |+
30Ha

3 UcnelTaHnue 1
KOHTPOJIb U3JETUN
3JIEKTPOHHOM TeX-
HUKHU

4 HayuHno-uccneno-
BarellbCKast pabora | + | + | + | 4+ | + | + | + | + |+ | + | + | + | + | + | +

(paccpen.)

5 TlpoexTupoBaHue
Y TEXHOJIOTUS JICK-
TPOHHOM KOMIIO-
HEHTHOM 0a3bl

6 dusnueckue
OCHOBEI HaJIC)KHO-
CTHU U3JCIIHNI TBEP- + | + | + |+ +
JIOTEILHOH 3JICK-
TPOHHMKH

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, GOPMHUPYEMBIX MPH U3yYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHIOB 3aHATHN
MPEICTAaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUEHUH AUCHUIUIUHBI, U BUOB 3aHS -

TAU
Bunwl zaustuin

= 2

5 2 = g

5 & » g 2. DOpMBI KOHTPOJIA

= = % . s

=} o o <

2 = & ©

4
I1K-4 + + + + KonTpomarHnas pabora, Jk3a-
MeH, 3amura otuera, Cobe-
cel0BaHue, 3aluTa Kypco-
BBIX MPOEKTOB (pador),
Tect, OTUeT 11O KYpCOBOM
pabote, OT4eT o NpakKkTu-
YECKOMY 3aHSTHIO
IIK-13 + + + + KonTponbhas pabota, Jk3a-

MeH, 3amuTa otdeta, Colde-
celloBaHue, 3aluTa Kypco-
BBIX MTPOEKTOB (pabdor),
Tect, OTueT o KypcoBoii
pabote, OTYeT 1O NpaKTH-
YECKOMY 3aHITHIO

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS
TexHOI0ruu UHTEPAKTUBHOTO O0Y4YEeHHs IPU pa3HbIX (pOpMax 3aHATUHN NpUBEEHBI B Tabauie 6.1.
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Tabmuia 6.1 — TexHOIOTHMHM HHTEPAKTUBHOTO 00yYEeHHS IPU Pa3HbIX (GOpMax 3aHITUI

WNHrepakTuBHBIE IpakTHYecKue | MIHTEpakTUBH
MeTtonap! Bcero, u
3aHATUSA, U bI€ JIEKIUH, Y
1 cemectp
[Ipe3eHTanuu ¢ UCNoab30BaHUEM 1 1
BHI€ODUITEMOB C 00CYXICHHEM
Mosroso# mrypm 2
Hccnenosarensckuii METON
[Ipe3enTraru ¢ UCHOIB30BAHUEM 5
CIIaliJIOB ¢ 00CYKICHUEM
Hroro 3a cemecTp: 6 8 14
2 cemectp
Hroro 3a cemecTp: 0 0 0
Hroro 6 14
7. JJaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHnoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabiuue 8.1.
Tabmuua 8.1 — HaumeHoBaHME IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

3 z S
3 S 5
y Z > 5
Haspanus paznenon HaumeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
o E
59 2 3
a B>
= S
1 cemectp
2 Metozp! yimyqiieHus Mertoas! ynyumenus xapakrepuctuk MOII-tpan3u- 6 IIK-13,
xapakrepuctuk MOII- ctopoB. KHU - crpyxTypsl. SIMAX texnonoruu. Ilo- [IK-4
TPaH3UCTOPOB Jy4EHUE CYNIEPMENKO3aJIaralolliuX p-N-NepPEeXoi0B.
Hroro
3 CyOMuKpoHHas Paspermmaroniasi ciocoOHOCTh MPOCSKITUOHHOM, JJIEK- MK-13,
auTorpadus TPOHHO-Ty4€BOW U MOHHOU JTUTOrpadun [1K-4
Hroro
5 ®opmupoBaHue AtomHoO-ciioeBoe ocaxkaenue high-k nuanexrpuxos IIK-13,
IIO/13aTBOPHBIX Hroro [1K-4
JUBJIEKTPUKOB B
TEXHOJIOTUU
HaHopa3MepHbIx KMOIT
MHTETPaJIbHbIX
MHUKPOCXEM
6 ®opmMHpoOBaHUE CunmunuHas TeXHOJI0TUs (OpMUPOBAHHS 3aTBOPOB 2 IIK-13,
3aTBOPOB JJIA HaHopaszMepHbix MOII-Tpan3uctopos [1K-4
HaHopa3mepHbix MOII- Hroro 2
TPaH3UCTOPOB
7 OcoGeHHOCTH Pa3paboTka TEeXHOJOTHYECKUX MapIIPyTOB HAHOPA3- 4 [IK-13,
(dhopmupoBaHus mepHbix KMOIT C [1K-4
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HanopasmepHbsix KMOII | Utoro 4
MHTETPATbHBIX CXEM

Hroro 3a cemectp 18
Hroro 18

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPECTaBICHbI B

tabmmue 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIINN
3 =
3 > 5
v O =
Bunel camocTosTeInHON & )
Ha3Banus paznenos z = @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a B
= S
1 cemectp
1 OcoGenHocTH IToaroroBka K mpaxkTuye- 2 |IIK-13, KonTposnbhas pabota, OT-
macmtabupoBanust MOII- | ckum 3aHATHSIM, CEMUHA- [1K-4 YeT MO NPAKTHYECKOMY 3a-
TPaH3UCTOPOB pam HaTu1o, Tect, Dk3ameH
ITonroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Hroro
2 MeToibl yimy4lieHust [ToaroroBka k mpakTuue- 4 |IIK-13, Kontponsnas padora, OT-
xapakrepuctuk MOII- CKMM 3aHATUSAM, CEMHUHA- I1K-4 YeT M0 MPAaKTUYECKOMY 3a-
TPaH3UCTOPOB pam HaTuto, Tect, Dk3aMeH
ITonroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro
3 CyOMuKpoHHas [ToaroroBka kK mpakTuue- 4 |IIK-13, KontponsHnas padora, OT-
autorpadus CKHM 3aHATHUSAM, CEMUHA- [1K-4 YeT 110 MPAaKTUYECKOMY 3a-
pam HATHIO, TecT, Ok3amMeH
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro
4 Meronp! TpaBnenus 1 |IloaroroBka k mpakTuye- 2 |IIK-13, KonrtponpHnas pabora, Ot-
OC@XJICHUS B TEXHOJIOTUU | CKUM 3aHATHUSAM, CEMHUHA- I1K-4 4eT 10 MPAaKTUYECKOMY 3a-
KPEMHHMEBOMN pam HaTuio, Tect, Dk3ameH
R IToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Hroro
5 ®opmupoBaHue [ToaroroBka Kk nmpaxkTu4e- 6 |IIK-13, KonrtponsHnas pabora, Ot-
MIOJ13aTBOPHBIX CKHM 3aHATHUSIM, CEMUHA- I1K-4 4eT 10 MPAaKTUYECKOMY 3a-
JIASIICKTPUKOB B pam HaTHto, Tect, Dk3aMeH
TCXHOIOTHH KMOII IToaroroBka K KOHTPOJIb- 2
HaH MEPHBIX
aHopasMep HBIM paboTam
HHTETPaJIbHbIX
MHKpPOCXEM Hroro 8
6 ®opMupoBaHue IToaroroBka K npaxkTu4e- 4 |TIK-13, KonrtponrHas pabora, Ot-
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3aTBOPOB IS
HaHopa3MepHbIx MOII-

CKHUM 3aHSTHSAM, CEMHHA-
pam

I1K-4

YeT IO MPaKTHIECKOMY 3a-
HATUIO, Tect, DK3aMeH

TPaH3NCTOpOB [ToaroroBka Kk KOHTPOJIb- 4

HBIM paboTam

Hroro 8
7 OcobeHnHocTH [TonroToBka k npaxkTuye- 10 |IIK-13, OT4er 1o MpaKTUYECKOMY
(dopmHpoBaHus CKHUM 3aHATUSAM, CEMUHA- I1K-4 3aHATHIO, TecT, DK3aMeH
HaHopa3MmepHbix KMOIT | pam
MHTCTPaJILHBIX CXCM [TpopaboTka JIEKIIMOHHOTO 6

MaTepuana

Hroro 16
Hroro 3a cemectp 64

IToaroroBka u crmaya dK3a- 36 DK3aMeH

MeHa

2 ceMecTp

9 Ilonyuenue 3aanuii Ha | BeinonHeHne KypcoBOro 4 |TIK-13, OTuet 1o KypcoBoi pado-
KYpPCOBOH MTPOCKT npoekTa (paboThl) I1K-4 te, TecT

HUtoro 4
10 Ananus nutepatypsl | BeinosnHeHue KypcoBoro 16 |IIK-13, Otuet 1o KypcoBoi pabo-
10 TEME KypCOBOIO npoekTa (paboTh) [1K-4 Te, Tect
fipocKTa Hroro 16
11 Ananu3 akTyaiabHOCTH, | BbIlOJIHEHHE KYpCOBOTO 10 |IIK-13, OTtyeT mo KypcoBoii pabo-
HAyYHOW M MPAKTHYECKON |MpoeKTa (paboThl) [1K-4 Te, Tect
3HAYHUMOCTHU Vroro 10
12 Beimonaenue Brimonaenue xypcoBoro 20 |TIK-13, OTtyeT mo KypcoBoii pabo-
HEOOXOIMMBIX pacyeToB | MpoeKTa (paboThl) I1K-4 te, Tect
IO MPOEKTY Wroro 20
13 Ananu3 nony4yeHHbIX | BeinonHeHne KypcoBoro 15 |IIK-13, Otuet o KypcoBoi pabo-
pe3y/bTaToB npoekTa (padoThl) I1K-4 te, TecT

Hroro 15
14 Boinonnenue Brinosnenue KypcoBoro 12 |TIK-13, OT4er 1o KypcoBoii pabo-
rpaduyecKux MaTepuaoB |IpoeKTa (paboThl) [1K-4 Te, Tect

Hroro 12
15 Odopmienne Brinosnnenune kypcoBoro 15 |IIK-13, 3anmTa KypCcoBbIX MTPOEK-
KYpPCOBOI'O IIPOEKTA npoekTa (padoThr) [1K-4 TOB (padot), Tect

Hroro 15
Hroro 3a cemectp 92
Hroro 192

10. KypcoBasi paGora (mpoexT)
TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U GOpMUpPYEMble KOMIIETEHIIMH B paMKaX BBIMOJIHEHUS Kyp-
coBOI1 paboTsl (poekTa) npezcTasiensl Tadmume 10.1.
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Ta6muma 10.1 — TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJIHE -
HUs KypCOBOM paboOTHI (IIPOEKTa)

v v s
= 2 E
3 = 5
0
o & > 0
HaumeHnoBanune aynmuTOPHBIX 3aHATHI E - S
S S E
X g =
a o' 2
~ S
2 cemecTp
Mertoap! ynyumenus xapakrepuctuk MOII- Tpan3ucTopos; 4 I1K-13, ITK-4
CyOmukpoHHas autorpadus
DopMHUpOBaHHE MTO13aTBOPHBIX JUIEKTPUKOB B TEXHOJIOTUU HAHO-
pa3mepHbix KMOII uHTerpanbHbIX MUKPOCXEM
®dopmupoBaHue 3aTBOPOB 111 HaHOpa3MepHbIX MOII-Tpan3ucro- 2
poB
Ocob6ennoctu popmupoBanust HaHopasMepHbix KMOII nnTerpans- 4
HBIX CXEM
Hroro 3a cemectp 16

10.1. TembI KypcoBbIX padoT (IIPOEKTOB)

[TpumepHas TeMaTHKa KypCOBBIX palboT (IPOEKTOB):
— 1. MonHoe nerupoBaHue CTEHOK U JHA TpeHUeH AJis co3lanus koHaeHcaropos B C
— 2. [lonyueHue mMenko3anerarumx p-n Nepexo10B ¢ MOMOLIbI0 HOHOB O0pa pa3IU4HbIX Macc
. CuHTe3 CTpYKTYp KpeMHul Ha uzomnsarope: SIMOX
. Texnonorust KMOII-cxembl ¢ 1erupoBaHHBIMU O0JIACTSIMU
. CuHTe3 CTPYKTYp KpeMHHI Ha u3oistope: Smart Cut
. CkaHupyro1as HOHHas JUTOrpadust
. AHH30TPOIIHOE ITyOOKOE TpaBJIEHUE KPEMHUS C OOJIBLIMM ACIIEKTHBIM YHCIIOM
. ®OpMUPOBAHUE CUJIMIUAHBIX [JIEHOK ITyTEM HOHHOW MMIUIAHTallUN

— 9. Umxenepus 3atBopoB B TexHojoruun MOIT-CBUC ¢ cyOMUKPOHHBIMH pa3MepaMu

— 10. Pa3pabotka texnonoruu usrorosiaenus KMOII-CBUC ¢ perporpaiHbiM pacnpeieleHueM
IIPUMECH B KaHaJle

— 11. ®opmupoBanne CBHC Ha ocHOBe reTepocTpykTyp Si(Ge ¢ MOMOIBIO HOHHON UMIUIAHTa-

003N L W

U

— 12. ®opmupoBaHue CyNEpMENKO3AIETAIOINX P-N NEPEXOJOB C TOMOLIBIO HAKJIOHHONW HOHHOMN
uMIianTauuu B rexHosorun MOII-CBUC

— 13. Ilpumenenne nonnoi umiutantanuu B Texuosorun MOII-CBUC mst ynipaBiaeHust mopo-
TOBBIM HaIpsHKEHUEM

— 14. IIpo6aemsl MeTannu3anmu B TexHonoruu CBUC

— 15. Umxenepus 3arBopa B TexHonoruu MOIT-CBUC ¢ cyOMUKpOHHBIMH pa3zMepaMu

— 16. Pazpabotka texnomorun MOII-CBUC ¢ LDD o6nacTsiMu 1 caMOCOBMEIICHHUEM

— 17. ®opmupoBaHue TeTepOOUTIONAPHOTO TpaH3ucTopa ¢ 06a3oi p-SiGe ¢ MOMOIbI0 MOHHOMH
UMIUTAaHTaLlUU

— 18. ®opmupoBaHHe 37I€MEHTOB HAHOAIEKTPOHHKU C CYOMHUKPOHHBIMU pa3MepaMu C MOMO-
IbIO IIYYKOBBIX TEXHOJIOTUI

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banibHbIe OLEHKH AJIS1 3JIEMEHTOB KOHTPOJIA
Tabmuia 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJIS

DneMeHTHl y4eOHOH MakcumabHbIN MakcumabHbIN MakcumanbHbIN Bcero 3a
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OaJut 3a rmepuos
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemectp
KonTponbHas pabota 6 6 12
OT4er 1o NpaKkTUIECKOMY 20 10 10 40
3aHATHIO
Tect 6 6 6 18
Hroro makcumyM 3a nepu- 32 22 16 70
on
OK3aMeH 30
Hapacrarommm urorom 32 54 70 100
2 ceMecTp
3amura KypcoBBIX MTPOCK- 40 40
TOB (pabor)
Otuer 1o KypcoBoii pabo- 20 20 20 60
TE
Wroro makcumym 3a nepu- 20 20 60 100
on
Hapacraromum ntorom 20 40 100 100
11.2. Ilepecyer 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [IepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOU TOYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOIN cymMmbl OaiioB Ha Aaty KT 3
< 60% ot MakcumanbHOU cyMMbl O6astoB Ha aaty KT 2

11.3. [lepecyeT cymMMbI 0A/1JIOB B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY
[lepecuer cymMMBl 6aIOB B TPaJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MPEACTaBIEH B TaOmuIe

11.3.

Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0B B TPAAUIIMOHHYIO M MEXTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTAMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
0-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)

2 (HEeyZIOBJICTBOPUTENHHO) (HE

Hwxe 60 6ammon
3a4TEHO)

F (HeynoBneTBOPUTENBHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. TexHomorus KpeMHHUEBON HAHOZJIEKTPOHUKHU: YueOHoe nocodue / Anumenko E. B., Jlanunu-

Ha T. WM., Karageit B. A. - 2011. 263 c. [OnekrpoHHslii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/552, nata oopamenus: 09.06.2018.

12.2. lonosiHuTEIbHAS JIUTEPATYPa

1. Tlpomecchl MHKPO- ¥ HAHOTEXHOJIOTHH : yueOHOoe mocobue nis By3os / T. U. [lanwnuna [u
np.]; DenepanbHOEe areHTCTBO MO 00pa3oBaHUIO, TOMCKHUI TOCYIapCTBEHHBIH YHHMBEPCUTET CHCTEM
yhpaBieHus U paano3iaekTponuku. - Tomck: TYCVYP, 2005. - 316 c. (103.) (manuune B 6ubmmorexe TY -
CVYP - 103 ax3.)

2. Kypnocos A.M., IOgun B.B. TexHomnorusi mpon3BoACTBa MOIYIPOBOJHUKOBBIX MPUOOPOB U
WHTETPAJIbHBIX MUKpocxeM. - M.: Breicmas mkona, 1986. - 367 c. (20) (manuuue B 6mbmuorexke TYCYP -
20 9K3.)

3. Hauununa T.M., CmupuoB C.B. MonHo-muia3mMenHsie TexHoJioruu B npousBoactBe CBUC.
VYuebHoe nmocobue. - Tomck: TYCVYP, 2000. - 140 c. (52) (Hanuuue B onbamoreke TYCVYP - 52 5k3.)

4. TexHonorusi KPEMHHEBOM HAHOAJICKTPOHHKH : yueb.mocooue / T.U. Janununa, B.A. Karazaei,
E.B. Anuiesko. - 2-e u3f. - Tomck : ToMck. Toc. yH-T CUCTEM ymp. U paanodiekTponuku, 2015. - 319 c.
(raymune B 6ubimoteke TYCYP - 37 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYeCKHe MO0CO0Uus

1. TexHomorust KPEMHUEBOW HAHOAIEKTPOHUKHU: MeToIMYeCKHe YKa3aHus 10 BBIMOJIHEHHUIO Kyp-
cooro mpoekra / Jammmuuna T. W. - 2017. 45 c. [Daextponssld pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/6844, nara oopamenus: 09.06.2018.

2. TexHonorus KpeMHHEBOW HAHOAIEKTPOHHUKU: [IpakTHKO-OpHEeHTHPOBAHHOE yueOHO-METOH-
94eCKOe MOCOOME M0 aAyAUTOPHBIM MPAKTUICCKUM 3aHITHSIM M CaMOCTOATebHOU padote / Jlanunmuna T. U.
- 2017. 61 c. [OnexTponHbIit pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/6845, nata 006-
pamenusi: 09.06.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIM/I0B

Y4eOHO-MeTOqUECKe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAINIOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. eLIBRARY.RU - www.elibrary.ru

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpeGOBaHMA K MATEPHAJIbHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jnst mpoBeneHus 3aHATUN JIEKIIMOHHOTO THIIA, TPYNIOBBIX U UHANBUYAbHBIX KOHCYJbTAIUH, TE-
KYIIIETO KOHTPOJIST M MTPOMEKYTOYHOU aTTECTAIlUU MCTOIB3YeTCs YIeOHas: ayquTOPHs ¢ KOJTUIECTBOM I10-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepHaJbHO-TEXHHYECKOE H MPOrPaMMHOE o0ecredyeHne I MPAKTHYeCKUX 3aHATHI

YyeOHast aymuTopust

yueOHas ayIUTOPHs JUIS POBEICHUS 3aHATUH JICKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl IIPOBE-
JIEHUS 3aHATUN MPAKTUYECKOTO TUIMA, ydeOHas ayauTopus JUIsl IPOBEACHUS 3aHSATHI CEMUHAPCKOro THIIA,
MOMEIIECHHUE TS TIPOBEACHHSI TPYIITOBBIX U HHIUBUAYATbHBIX KOHCYJIBTAINMA, TIOMEIICHHE JIJIs TIPOBEJIC-
HUS TEKYIIETO KOHTPOJIA U IPOMEKYTOYHOM aTTeCTalluu

634034, Tomckast obmacte, . Tomck, Bepmmnuna ynuna, a. 74, 117 aya.

Onucanue uMerouierocs 000pya0BaHuUs:

- YcranoBka coBMeneHus u skcrionuposanus [1[A-310;

- YcraHoBKa Juist HaHeceHus (POTOPE3UCTa;

- DnexTpoHHbI Mukpockon YOMB-100K;

- JuCTUIISTOP BOABI;

- JlJaGoparopnoe oGopymoBanue u npudopsl: Mukpockon MbC-9, mukpockon crepeo MC-1, mu-
kpounteppepomerp MUU-4, xumuyeckast mocyna, peakTUBBI;

- YueOHas 10cKa;

- IIpoexrop;

- HoytOyxk;

- DKpaH Ui IPOEKTOpa;

- Kommnekr cneunanuzupoBanHol yueOHoI mebenu;

- PaGouee mecTo mpernoiaBares.

[IporpamMmMHoOe obecrnieueHue:

— Windows XP

13.1.3. MarepuajbHO-TEXHMYECKOE M IPOrPaMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
JIns caMoCTOSATEIbHON PabOThl MCIOB3YIOTCS y4eOHBIE ayIUTOPUHU (KOMIBIOTEPHBIE KIIacChl),
PacTOI0KEHHBIE 110 aJIpecam:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMbroTeps! kKinacca He Hmke [IDBM INTEL Celeron D336 2.8 T, - 5 mT.;

- KOMITBIOTEPHI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(dhopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0O0ecredeHne TUCUUIIIMHBI ISl JIMI ¢ OrPAHMYEHHbIMHU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBOGHHE NUCIUILIMHBI JIMIIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS M HHBAIHJIAMH
OCYIIECTBIISICTCS C UCTIOIB30BAHHEM CPEJICTB 00YyUIEHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUS.
[Tpu 3aHATHAX C O0YUYAIOMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEAYCMOTPEHO MCIOIb30BaHNE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aaHus

1. TToyemy pa3zpematomiasi CioCOOHOCTh AIEKTPOHHO-IIYUYEBON JTUTOrpaduu BBIIIE, YeM OINTHYE-
ckoit poronurorpadun?

a) SHEPTrUs DIIEKTPOHOB MEHbIIIE, YeM dHEPTHUsi (POTOHOB;

0) IUTMHA BOJHBI U3TYYEHUS IS YCKOPEHHBIX JIEKTPOHOB MEHbINE, YeM JIJTMHA BOJHBI Y D-n3my-
YCHHS,

B) JUTMHA BOJHBI [T yCKOPEHHBIX AJIEKTPOHOB OOJIBIIIE, YeM JUTHHA BOJIHBI Y D-U3TydeHusI.

T') HEPTHUs IEKTPOHOB OOJIBIIIE, YeM SHEPTHUs (POTOHOB.

2. Yem oOycnoBieH pa3MepHbIit a¢ ekt omm3octu B DJLJI?

a) YIIMPEHUEM DJIEKTPOHHOTO MyYKa 3a CUeT PACCESHUS MIEKTPOHOB;

0) yMEHbIIIEHUEM JIHaMeTpa EKTPOHHOTIO JIyya;

B) YBETTMUYCHUEM PACCTOSIHUS MEXKIY JIMHUSMHU.

T') yBEITMUEHUEM JaMeTpa dJIEKTPOHHOTO MTy4YKa

3. BeiOpath paccTosiHue MEXAY JIMHUSMU IUPHHONW bmin mpu 3KCIOHUPOBAHUU PE3UCTA DJICK-
TPOHHBIM JIy4OM JTUAMETPOM dmin: a — pacCTOSHHE MEX Ty JIMHUSMHU.

a) a=(b_min-d _min );

6) a>(b_min-d_min );

B) a=1/2 (b_min-d_min ).

r) a =2 (bmin-dmin)

4. BoiOpaTh peKOMEHIyeMbIii quamna3oH TOMIUHBI pe3ucta B DJUJI, ucxons u3 TeXHUKO-IKOHOMH -
YECKUX COOOpaKeHUHA. . .

a) (5 —20) um;

6) (50 — 100) HM;

B) 6osee 100 HM.

') MEHee 5 HM.

5. Ykazare NpU4HHY, IO KOTOPOH AJI1 HOHHOW MMITIAaHTAIMKU 00pa UCIIONB3YIOT TSHKETIbIe MOJICKY -
JIBI, coziepakaniue 0op. ..

a) yBeIMUEHUE YPHEPTUH HOHOB Oopa;

0) yBenu4eHHE Xp-n;

B) YMEHBIIICHHE XP-.

') yMEHbIIIEHUE SHEPTUN HOHOB Oopa.

6. Kak Hamo u3MeHUTh napamMeTpbl MOHHON MMITIAHTAIIMK TPU TOTYYSHUH 33JJaHHOTO XP-N, €CIH
3aMEHUTh MOHOMOH 0Opa Ha KJIACTEPHBIA HOH, cocTosIuil n3 50 atoMmoB 6opa?

a) 103y yMEHbIUTH B 50 pas, a sHEPTHUIO KJIacTepa yBenuduTh B 50 pas;

0) mo3y yBenuuuTh B 50 pa3, a 3HEPrHI0 Ki1acTepa yMeHbIHUTH B S0 pas;

B) SHEPIHIO U 703y YMEHBIINUTE B 50 pas.
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T') SHEPTUIO U 103y yBeIUUUTh B 50 pas.

7. OmpenenuTh 103y HOHOB KHCIOpoAa Mpu (OpMHUPOBAHWUHU 3axOpoHHEHOro cios SiO2 mo
SIMOX-TeXHOIOTHH MTPHU aTOMHOM MIOTHOCTH KpeMHUs NO U IpH MPOeUpOBaHHOM MTPoOere HOHOB KHUC-
nopoaa Rp.

a) Q=2-N_0-R p;

6) Q=N_O0-R p;

B) Q=1/2'N_0-R p.

r) Q=4 NORp

8. TommuHa orceuennoro cinost kpemuusi B KHU ctpykrypax, copmupoBannbix no SIMOX-tex-
HOJIOTUH, OIIpEeNsIeTcs KOHIIEHTpalel Kuciopoaa B Si, KOTopasi 10JIKHa ObITb. . .

a) paBHa win 6oibire NO;

0) paBHa unu mensble NO;

B) paBHa NO.

r) paBHa 2NO

9. Kakyio KOHIEHTpalMio repmMaHusi Hajgo obecneunts npu ¢opmuposanuu cios Si0,7Ge0,3 B
MOII-TpaH3ucTopax ¢ HENbI0 CO3AaHUs HANPSHKEHHOrO KpeMHus i kaHana? [lomioxkka — KpeMHUM ¢
aTOMHOM TIOTHOCTHIO NO.

a) pasayto 0,7-NO;

0) pasnyto 0,3-NO;

B) paBuyro 0,3/0,7-NO.

r) pasuymo 0,7/0,3

10. BpeMs sKCITIOHUpOBaHMS OJHOTO 3JeMeHTa pa3ioxeHus B DJIJI Oynet MeHsbIe, eciu. ..

a) BBIOpaTh pe3ucT ¢ 6osee BRICOKOI YyBCTBUTENBEHOCTHIO SO;

0) coxycupoBaTh JIyd 10 MEHBIIIETO pazmepa dmin;

B) YMEHBIIUTD SPKOCTh HCTOUYHHUKA JIEKTPOHOB B.

T') BBIOpaTh pe3uCT ¢ 00Jiee HU3KOW YyBCTBUTEILHOCTHIO

11. Kak cBsi3aHa MUHUMAaJbHas MIUPUHA SKCIIOHUPYEMOU JTUHUM bmin ¢ auaMeTpoM chOKyCcHUpo-
BaHHOTO AJICKTPOHHOTO Jiyda dmin ¢ y4eToM OOKOBOTO pacCestHus JJIEKTPOHOB Ay?

a) b min=d_min+Ay;

6) b min=d_min+2Ay;

B) b min=d min+1/2 Ay.

r) bmin=dmin+4Ay.

12. Kak cnenyet BeiOupath napamerpsl 1t yctanoBku DJUI 10, U0, ecnu Tpebyercst obecnieunTsb
BBICOKYIO Pa3perlaronyto crnocoOHOCTh?

a) ymensiuats 10, ysennuusats UO.

0) yBennuuBath 10, ymenpmats UOQ.

B) yBennuusarts 10, yBennunsars UO.

r) yBennuuth 10, He menss UO.

13. Yemy OyneT paBHa IiIyOMHA Xp-h AJs mepexofa 0a3a-KoIeKTop, eciu 0a3a chopmMupoBaHa
MOHHOW MMIUIaHTaIMel 6opa ¢ mpoenupoBaHHBIM Ipoderom 37,5 HM U MaKCUMaJTbHOW KOHIIGHTpAlUeH B
6ase 3-1019 cm-3? Komiekrop copmupoBan snuTakcuei ¢ konnenrpauueit N_k=2- [10] 16 [cm)] "3

a) 35 am;

0) 50 HM;

B) 95 HM.

r) 115 um.

14. NoHHO-TTy4eBOE TPaBICHUE SIBISIETCS PE3YJILTATOM. ..

a) (hU3UYECKOro paclblICHUS HOHAMU HHEPTHBIX Ta30B B BHICOKOM BaKyyMe;

0)(pu3nUecKoro paciblICHUS U XUMHUYECKOU PEaKIINH;

B) TPaBJICHUEM 32 CUET PaJIUKaJIOB.

r) pu3nuecKoro pacnblICHUS] HOHAMU UHEPTHBIX Ta30B B IUIa3Me.

15. IIXT siBnsieTcst pe3ysIbTaToM. . .

a) pU3NUEeCcKOro paciblICHUS B YCIOBHSX Ta30BOTO pa3psiga MOHAMH MHEPTHBIX Ia30B;

0) TpaBieHuss XAY B yClIOBUsIX BO3EHCTBHSA TIa3MBl;

B) (U3NYECKOrO PACIbUICHUSI HOHAMU HHEPTHBIX Ta30B B YCIOBUSIX BHICOKOIO BaKyyMma.
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T) pu3mdecKoro pactblICHIS] HOHAMU HHEPTHOTO Ta3a B IJIa3Me.

16. CrerieHb aHM30TPOTIMH TPABJICHUS pa0OUETO CIIOS OTPECIISAETCS CIASIYIOIAM 00pa3oM. ..

a)V_B/V I';

6)V.I/V B;

B) V_mu/V_mnomn .

rne V_B, V I' — cOOTBEeTCTBEHHO CKOPOCTH TpaBJCHHS PaboOYero ciiosi B BEPTUKAILHOM U TOPH -
30HTATPHOM HAmMpaBlICHUAX; V I, V_TOT — COOTBETCTBEHHO CKOPOCTH TPAaBJICHUS TUICHKU H TOIOXK-
KH.

r) Vior/ Vi

17. YeMy paBHa CEJIEKTUBHOCTh TPABJICHHUSI, €CJIM CKOPOCTh TPABJICHUS MACKH B JiBa pa3za OoJiblile
CKOPOCTH TPABJICHUS TTOTOXKKH?

a) 0,5;

0) 1;

B) 1,5.

r)2

18. Kakoif momyduTcsi pa3Mep JUHUM B IUIEHKE TOMIMHON 0,5 MKM B pe3yibTaTe aHU30TPOITHOTO
TpasieHus ¢ A=10, eciu pazmep macku 0,5 MxM?

a) 0,5;

0) 0.4;

B) 0,6.

r) 0,7

19. Jlns obecnieueHrsi BRICOKOH pa3peliaroie CriocoOOHOCTH HOHHO-Ty4€BOT0 TPaBJICHHUS HE00X0-
JTUMBI MACKH:

a) C BBICOKHM KOA()(PHUITMEHTOM pacibICHUS MaTepraia MacKu;

0) ¢ HU3KMM KO3(D(HUITMEHTOM paCIbIJICHUsI MaTepraia MacKu;

B) KO3(GUIIMEHT pacIbICHUS HE BIUSCT

T') C IEPEeMEHHBIM KO (UIIMEHTOM PaCIbUICHUS

20. Inst obGecriedyeHUs BBICOKOW pa3pemaromeid CriocOOHOCTH OOKOBBIE CTEHKH MACKHU JOJIKHBI
OBITH ...

a) BEPTUKAIbHBIMH,

0) TOPU3OHTATLHBIMU;

B) o1 yriiom 45°.

r) nox yriaom 60 rpaaycos.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

Bapuanr 1

1. PaccMoTpeTh BO3MOKHOCTh YMEHbBIIIEHUS TIIyOUHBI 3ajeTaHus p-n Iepexoa 3a cyeT amopdusa-
LMY IPUIIOBEPXHOCTHBIX CJI0EB KPEMHHS.

2. CpaBHEHUE JIEKTPOHHON U MIOHHOM JTUTOTpaduH.

Bapwanr 2

1. O6bsacHuUTh nosineHue 3¢dexra 6mu3octu. McenenoBars BAMSHNUE TOIIUHBI PE3UCTa HA MOy -
YEHHE MaJIbIX SKCIIOHUPYEMbIX 00JacTel MpH UX OJIM3KOM B3aMMHOM PACIIONIOKEHHH.

2. OneHuTh NIyOUHY 3aJIeraHus p-n epexo/ia MpH JerupoBaHUM MOHOMOHAMM 00pa U KI1aCTEpHBI-
MU MOHAMHU

Bapuanrt 3

1. [IppumeHeHre HOHHOTO JIETUPOBAHUS JIJIsl CAMOCOBMEIICHUSI 3aTBOPa C 00JIACTIMHU CTOKa-HUCTOKA
B M/III-Tpan3ucropax.

2. ®opMupoBaHUE MOJ3aTBOPHBIX AMAIEKTPUKOB B TeXHOJIOrMH HaHopas3MmepHbix KMOII-unre-
IPaJIbHBIX CXEM.

Bapuant 4

1. CyobmukponHas ¢poronurorpadus.

2. ®opMHpOBaHNE CUIULUIHBIX IUIEHOK C IIOMOIIBI) HOHHOW UMIUTAHTALIUH.

Bapuanr 5

1. TexHonOrUs 3IEKTPOHHO-Ty4eBON uTOrpaduu. Bpems skcrnoHnpoBaHusl.

2. TpaH3uCTOpPHI C KaHAJIOM Ha OCHOBE HalpsDKeHHOro kpeMHus u SiGe
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Bapuant 6

1. PaccmoTpeTs BO3MOXXHOCTH YIpaBieHUs MPOUIeM paclpeeieHus] TPUMECH U TITyOuHOH 3a-
JIETaHMs XP-N PU HOHHOM JIETUPOBAHUU.

2. TexHONOTHUSI aHU30TPOITHOTO TPABJICHUS 1T POPMUPOBAHHS «TPEHUEI.

Bapuant 7

1. PaccmoTpeTh 60KOBOE paccessHUE MOHOB M €ro BIUSHUE Ha pacrnpezesieHue MpUMecH MpH UOH-
HOW MMIUTAHTALMU Yepe3 OKHO 3ajaHHoro pasMepa. ChopmynupoBarh yciaoBue, Koraa O0OKOBOE pacces -
HUE CIIeAYyeT YUUTHIBATb.

2. Ouenutp TpeOyeMyr0 aHHM30TPOIUIO TPABICHUS IUICHKU I PEaKTUBHOTO HOHHO-IYYEBOTO
TpaBiieHUs ¢ TOYHOCTHIO 20 % npu bm=1 MKM.

BapuanT 8

1. PaccMoTpeTh BO3MOKHOCTh (POPMUPOBAHUSI CTPYKTYPBI C OAHOPOAHBIM pacHpeesieHneM MpHu-
MECH IS SJIEMEHTOB MaMSATH Ha OCHOBE aMOP(HOT0 KPEMHHUSL.

2. AHM30TpOMNHUS U CEIEKTUBHOCTH TPABJIECHUS NMPU HOHHO-IYY€BOM TPaBJICHUU TIyOOKUX Mmpodu-
JEH.

BapuanT 9

1. ATOMHO-CII0€BO€E OCaXk/I€HUE IUIEHOK.

2. [Ipo6nembr MexxypoBHEBO# n3ossmn B TexHonoruu CBUC.

Bapuant 10

1. Paccmotpets popmupoBanune LDD obnacteit B rexnomorun MOIT CBUC u npenycmoTpeTs of-
HOBPEMEHHOE CaMOCOBMeEIlleHHE 001acTei NCTOKA - CTOKA C 3aTBOPOM.

2. OOBSICHUTD BIUSHUE SHEPTHH JIEKTPOHOB HA paszpeniaronryro crnocoonocts DJII.

Bapuant 11

1. OOBSICHUTH BIMSHUE TOJIIIMHBI PE3UCTa HA pa3pemaminyto crnocooHocTs DJIJI u noHHO-Iy4Ye-
BOI tuTorpaduu.

2. Ilnasmoxumudeckoe Tpasienue (IIXT). locTonHCTBa M HEMOCTATKU 1O CPAaBHEHUIO C MOHHO-
Jy4EBBIM TPABJICHUEM.

Bapwuant 12

1. Kak cnenyer BbiOupats napamerpsl yctanoBku IJUI (10, UO) anst oGecriedenus: BBICOKOM paspe-
[IAFOIIEN CIIOCOOHOCTH.

2. PaccMoTpeTh BO3MOKHOCTh MPUMEHEHUSI MOHHON MMIUIAHTAIUU s (DOPMUPOBAHUS KAHAJIOB
MOII-TpaH3UCTOPOB C PETPOrPAAHBIM PACIPEACICHUEM TPUMECH

BapuanT 13

1. O6ocHOBaTh BBHIOOP MapaMeTPOB MOHHON MMIUTAHTAIMH JUIsl GOpMUPOBaHUS 00JIacTel MCTOKA-
cTOKa ¢ KoHIleHTpanuei 6omxee 1020 cM-3 u rmyounoi xp-n meree 10 HM.

2. Kak cnemyet BoIOMpaTh TOK my4ka 3ekTpoHoB 10 mpu DJLJI?

Bapuanr 14

1. CpaBHUTH METOMIBI DKCITIOHUPOBaHMsI pe3ucTa (rpoekinonHas PJI u 31eKTPOHHO-Ty4YeBast TUTO-
rpa¢us) ¥ peKOMEHI0BaTh HanboIIee MOIXOIAIIMI METO/ I TIOIy4eHUsI pa3MepoB MeHee 65 HM ¢ yde-
TOM TE€XHHUKO-3KOHOMHUYECKHX COOOpaKEHHM.

2. O6ocHOBaTh BBIOOp apamMeTpoB HOHHOM uMIIaHTauuu B SIMOX-TexXHOIOTun JUis MOMydYeHUs
3aJaHHON TOJIIIMHBI OTCEYeHHOr0 ¢jios Si u S102.

Bapuant 15

1. IlpencTaBuUTh TEXHOJIOTHUIO U3TOTOBJIECHUSI OUMOJIIPHOTO TPAH3UCTOPA C TIOMOIIBbIO HOHHON HM-
TUTaHTauu s GopMupoBaHus 0a3el U dMUTTEpa. KomiekTop - smuTakcuanbHbIi croil. [IpenctaBuTh
pacnpeziesieHue NpuMecH AJis N-p-n TPaH3HUCTOpA.

2. Ha xaxyto riry6uny dI1 MO>KHO pOTpaBUTh MOUIOKKY Yepe3 MacKy TOJNIIMHON dM pu HOHHOM
TpaBJICHUU.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
Bapuanr 1
1. [Touemy paszperaromiasi CioCOOHOCTh 3JIEKTPOHHOM JTUTOrpaduu Bhlllle, YEM ONTUYECKONU?
2. OOBSACHUTH, 3a4€M NPU MOHHOW HMMIUIAHTALIMM MOHOB OOpa MCHOJIB3YIOT TSDKEIIble MOJIEKYIIbI,
cozepkariue 0op.
Bapuanr 2
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1. Kak nostydaercst puCyHOK Ipu nociuenoBareabHo DJLI?

2. IIpencraButh pacnpenenaecHue 0opa Mo TIIyOrHE TP MOHHOW UMITJIaHTAIlMd MOHOHMOHOB Oopa H
KJIACTEPHBIX MOHOB IPU OJMHAKOBOM YCKOPSIOIIEM HANPSIKEHUHU U J103€ 00IydeHus Ha ycTaHoBke. Kia-
crep cocTtouT u3 S0 aToMOB.

Bapuant 3

1. PaccMOTpeTh B3aMMOCBSI3b MEK1y MUHUMAJIBHON IIUPUHOW SKCTIOHUPYEMOM JIMHUU U TUAMET-
pPOM C(PpOKYCHPOBAHHOTO JIyya.

2. PaccunTtarh napamMeTpbl MOHHON MMILTAHTauMu a1 MoJiekyisl B10H 14, ecnu sHeprust MoHOMO-
HOB Oopa cocrtasmsier 0,1 k3B, a 1o3a o6myuenus — 5-1013 non/cm2.

Bapuant 4

1. OOBSICHUTH BIUSTHUE YHEPTUHU HIIEKTPOHOB Ha pa3periaolyto cnocoonocts DJIJI.

2. Kak u3MeHuTCs Xp-n, €I AJIs JIeTHPOBaHUs 00OpOM BMECTO MOHOMOHA 0opa B3SITh MOJIEKYJISIp-
Hbli noH B18H22, npu npounx paBHBIX yCIOBUSIX.

Bapwuant 5

1. Kak cnemyet Boioupats napametpsl ycranosku DJUI (10, UO), ecniu Tpebyercst obecnieunts Tpe-
OyeMyIo pa3pelIaIyo CriocoOOHOCTh?

2. Kak Hamo u3MEHUTHh MapaMeTpbhl MOHHOW WMIUIAHTAIMU TPHU TOJYYEHUU 33aJaHHOTO Xp-n,
Nmax, Nucx, ecii 3aMeHUTh MOHOUOHBI O0pa Ha MOJIEKYJspHBINA noH B18H22.

Bapuant 6

1. OOBACHUTH BIWSHUE TOJIIMHBI PE3UCTAa HA PA3PEIIAIOIIYI0 CIIOCOOHOCTHh MPOCKIIMOHHOW W
OJUL.

2. OOBSCHUTD, 3a4eM JieJaeTcs IpeaBapuTeabHas aMmopdu3aiusi IPUIOBEPXHOCTHOTO CIIOS KPEM-
HUS IPH (POPMUPOBAHUH CYTIEPMENTKO3AJIETAIOIINX P-N TIEPEXOI0B.

Bapuant 7

1. OOBsSICHUTB, K YeMy IPUBEIET yBeIUYeHne Toka B myuke 10 mpu DJLJ1?

2. OOBICHUTH, KAKOE HEOOXOIMMO TMOTYIUTh paclpeeICHHe KUCIopoaa nmpu (OPMHUPOBAHUU 3a-
xopoHeHHoro cinost Si02 mo SIMOX-TeXHOIoTHH.

BapuanT 8

1. OOBACHUTD, U3 KAKUX COOOpaKEHH ClieayeT BHIOMpaTh MaTepuall M KOHCTPYKIIMIO KaTtoja Iis
yctanoBku DJIJI?

2. OOBSCHHUTH, KaK pacCcuuTaTh 03y KUCIOpOJa, KoTopas motpedyercs it GopMupoBaHus CTe-
xuomeTpuueckoro cinos SiO2 mo SIMOX-TexHonoruu.

BapuanTt 9

1. CpaBHUTH METOMIBI PKCITIOHUPOBaHMs pe3ucTa (rpoekinonHas PJI 1 3MeKTPOHHO-Ty4YeBast TUTO-
rpadusi) ¥ peKOMEHI0BaTh HanboIee MOIXOIAIIMI METO/ I TIOIy4eHus pa3MepoB MeHee 20 HM ¢ yde-
TOM TE€XHHUKO-3KOHOMHUYECKHX COOOpaKEHHM.

2. IpencraBuTh pacnpeneneHue npuMec kucnoposa no riyonae B SIMOX-TexHOIOruM A1 1o-
JTydeHHsl 3aJJaHHOM TOJIIMHBI OTCeYeHHOTO ctos Siu Si02

Bapuant 10

1. U3 xakux cooOpakeHHi cieayeT BIOMparh Tok mydka 10 mpu DJIJI?

2. OOBSACHUTD, NPH PEIICHUH KaKUX 3a/1a4 UCIIOIb3yeTCsl HOHHAs MMILIAHTALUsl B KPEMHHH depes
cioit S102 u npeAcTaBUTh pacupeeeHrue IPUMeCH I AByX ToammH Si02.

Bapuant 11

1. Kakum o6pa3zom Bb1Opath yctaHoBky DJUI miis mosrydeHus 3aqaHHOTO pa3mepa bmin?

2. O6ocHOBaTh BHIOOp MapaMeTpPOB MOHHOW MMIUIAHTAIMH Ui (POPMHUPOBAHUS HU3KOJIETUPOBAH-
HBIX o0nacTeit ucroka-croka MOII-tpan3uctopos (LDD-o6mactn).

Bapuant 12

1. OOBACHHUTH BIUSHUE TONIIHUHBI PE3UCTAa HA Pa3pelIaollyl0 CIOCOOHOCTh YJIEKTPOHHO-Ty4eBOM
¥ HOHHO-JIy4eBOW JTUTOrpaduu.

2. O6ocHOBaTh BBIOOP TEXHOJOTUM MOHHOM MMIUTAHTALUU 1715 GOPMHPOBaHUS KaHAJIOB C PETPO-
IpaJHbIM pacrpenenenueM npuMecu. [IpenctaButs TpedyemMoe pacrpeieieHie IPUMECH B KaHalle.

BapwuanT 13

1. Kak cnenyer BbiOupats napamerpsl yctanoBku IJUI (10, UO) anst oGecriedeHus: BBICOKOM paspe-
nIaroen cnocooHocTu?
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2. OGocHOBaTh BBHIOOP MapaMeTPOB HOHHON MMIUIAHTAIMU Ul (POPMHUPOBAaHUS 00IacTe UCTOKA-
cToka ¢ kKoHueHtpanuen 6onee 1020 cm-3 u rmyouHoi Xp-n meHee 10 HM. [IpennoxuTh NMpakTUYECKYIO
peanu3anmio.

Bapuant 14

1. Kak u3aMeHHuTCs JUaMeTp IeKTPOHHOTO IMyYKa Ha MOUIOKKE, €CIIH He0OXOIUMO YBEIUIUTh TOK
¢ 10-8 no 10-5 A?

2. OGocHOBaTh BHIOOP MapaMeTPOB MOHHOW MMILIAHTAIMH 175 (DOPMUPOBAHUS METAJUTMYECKOTO
3aTrBOpa u3 cuiuiuaa metamia CoSi2.

Bapuant 15

1. OOBSICHUTD, IPH KaKUX yCIOBUAX HeoOxonumo B DJIJI yuuteiBath siBneHUs AUGPaKIIUA.

2. O6ocHOBaTh BHIOOP MapamMeTpOB MOHHOM MMIUTaHTAMH JUIst popmupoBaHus B kanaae MOII-
Tpan3uctopa cios Si0,7 Ge0,3 ¢ 1nenpo co3IaHus HAMPSHKEHHOTO KPEMHUS I KaHaua.

BapuanT 16

1. OOBsACHHUTD, KaKyt0 BBIOpaTh dHEPruto 3eKTpoHoB 100 k3B min 10 k3B ¢ nenpro ymeHbIeHus
addekTa paccessHUs AMEKTPOHOB B CIIOE PE3UCTA.

2. O0baAcHUTh HEOOXOMMMOCTH (opMUpOBaHUS HHU3KOJErupoBaHHBIX LDD-obmacteit B8 MOII-
TPAH3UCTOPaX C TMOMOIILI0 NOHHON UMILIAHTAIUH.

14.1.4. Bonipocsl Ha co0eceoBaHue
ITo Temam KypCOBBIX IPOEKTOB

14.1.5. Bonipocsl 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAAM, CEMUHAPaAM
Mertoap! ynyumenus: xapakrepuctuk MOII-tpansucropos. KHU - ctpykrypsl. SIMAX TexHoiso-
run. [lomyuenue cynepMesnKko3anararomx p-n-nepexoaos.
Paspemaromias cnocoOHOCTh MPOEKIIMOHHON, 3JIEKTPOHHO-TY4YE€BOI 1 MOHHOM TUTOrpaduu
AToMHO-citoeBoe ocaxaeHue high-k muanekTpuxos
CunuuuaHas TexXHoIorus (POpMHPOBaHUS 3aTBOPOB HaHOpa3MepHbIx MOII-Tpan3ucTopos
Pa3zpaboTka TexHOMOrn4ecKkux MapupyToB HaHopazmepHbix KMOIT UC

14.1.6. Tembl KypCcOBBIX POEKTOB (padoT)

1.MonHOE nerupoBaHue CTEHOK U AHA TPEHUYEH A co3/1aHus KoHaeHcatopoB B IC

2.IlonydeHne Menko3aierarwux p-n NepPexoioB ¢ MOMOLIbI0 HOHOB O0pa pa3IuYHbIX Macc

3.CuHre3 cTpyKTyp KpeMHul Ha uzosnsarope: SIMOX

4.Texnonorus KMOII-cxemsl ¢ 1erupoBaHHBIMU 00JaCTAMU

5.CuHte3 cTpyKTyp KpeMHu# Ha uzonsrope: Smart Cut

6.Cxanupyrolas HOHHast TUTorpadus

7.AHM30TPOMNHOE NITyOOKOE TPABJICHUE KPEMHUS C OOJIBIIUM ACTIEKTHBIM YHCIIOM

8.PopMHUpOBAaHNE CHIIMIIUAHBIX TUIEHOK ITyTEM HOHHOW MMIUTAHTALIUN

9 .Nmxenepus 3arBopoB B TexHosoru MOIT-CBUC ¢ cyOMUKpOHHBIMU pa3MepaMu

10. Pazpabotka texnonoruu usroroBieHus KMOII-CBUC c¢ perporpaiHbM pacnpeesieHneM
IIPUMECH B KaHaJIe

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropuu Bupl 1OOTHUTENBHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaoB pe3yabTaToOB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

C napyumeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHas IpOBEpKa
3peHus ONpoC IO TEPMHUHAM (MHIUBUYaJIbHO)
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C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMU UCXOS U3 COCTOSTHUSI
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS JO-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS ACCHCTCHTOM 3a/IaHUS BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMsl Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 00y4arommxcs MpeayCcMaTpUBAETCs OCTYTI -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPEIyCMaTpUBAET MpeAocTaBiIeHne nHpopManuu B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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