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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3yueHne mnepenoBbIX NOCTH)KEHUM, OCHOBHBIX HAlpaBICHUW, TEHACHUUN, MEpPCIEKTUB U
npo0OsieM pa3BUTHUSI COBPEMEHHOM 3JIEKTPOHUKU U HAHODJIEKTPOHUKH C 1IE€JIbI0 BEIPAOOTKH HABBIKOB OIICH-
KM HOBH3HBI HCCIICIOBAaHUH U pa3pabOTOK, OCBOCHHS HOBBIX
METOJIOJIOTMUECKHUX MOIXOJ0B K PEIIeHHI0 MPOPECCHOHANBHBIX 3a7]ad B O0JACTH DIEKTPOHUKH U
HaHOXJIEKTPOHUKH.

1.2. 3amaum AMCHMIIIMHBI
— Ilonmyuenue 3HaHMI MO OCHOBHBIM HAINPABJICHUSM Pa3BUTHS DJICKTPOHUKH U HAHOJJICKTPOHH -
KW, YMCHHUI TPUMEHATH JTAHHBIC 3HAHUS JUIS CO3JaHUS WHHOBAIIMOHHBIX MPOEKTOB U MPOTPaMM paspa-
OOTKH HOBBIX JICKTPOHHBIX YCTPOHCTB HOBOTO TIOKOJICHHUSI.

2. Mecto mucuuniauHbl B ctpykrype OIIOII

Hucuumuinaa «CoBpemenHble pobaeMsl anekrponukn» (b1.B.OJ1.11) otHocutes k 610Ky 1 (Ba-
pUaTUBHASI YaCTbh).

[TpenmecTByOIMKUMH AUCUUIUIMHAMH, (POPMUPYIOIIUMH HAaYaJdbHbIC 3HAHMS, SBISAIOTCA: ABTOMa-
TU3aIUsl OM3HEC-TIPOIIECCOB W MPOM3BOJICTB, AJITOPUTMBI PEUICHUs] HECTAaHIAPTHBIX 3a1a4, BBeneHue B
npodeccuio, MapkeTUHI B MHHOBAlIMOHHOHM cdepe, IIpoexTrpoBanue MUPPOBBIX CUCTEM YIIPABICHMS,
[TpoMBIIITIEHHBIE TEXHOJIOTHH M HHHOBALIUH, DJICKTPOTEXHUKA U AIEKTPOHHKA.

[Tocnenyromumu AUCHUIUIMHAMU SIBISIOTCS: 3allMTa BBITYCKHOW KBaIM(UKAIIMOHHONW paloThI,
BKJTIOYAs MTOJITOTOBKY K TMPOLEAYPE 3aIUTHI U MPOLEAypy 3aIuThl, THHOBAaIIMOHHOE Pa3BUTHE MPOMBIII -
JIeHHBIX npeanpuatuil, [Ipenauninomnas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Iponecc n3ydeHus QUCIUIUIMHBI HATIPaBJIeH Ha (YOPMHUPOBAHUE CIEIYIOIINX KOMIETCHITUH:

— IIK-9 cnocoGHOCTBIO HCHOJB30BaTh KOIHUTHUBHBIN MOAXOA W BOCIPHUHUMATH (00001IATh)
HAYYHO-TEXHHUYECKYIO HH()OPMAIIHIO, OTEUECTBEHHBIN 1 3apyOe)KHBIH OIBIT MO0 TEMATHUKE UCCIICIOBAHMS,

B pesynpTrare u3ydeHus: IUCLUIIIMHBI 00YyJatOIUNACS JTO0JIKEH:

— 3HAThb COBPEMEHHOE COCTOSHHE AJICKTPOHHKH W TIEPCIICKTUBHBIX HAINIPABICHHUH, ITyTeH Halb-
HEHIIEeTo pa3BUTHSI SJIEKTPOHUKHU U SJICKTPOHHOW TEXHUKU W BOSHHUKAIOIIUE B HACTOSIIIMHA MOMEHT TEXHO -
JIOTMYECKUE TPYAHOCTH; CIOCOOBI MPEOI0OTICHUS TEXHOJOTHUECKUX MPOOIeM 1 OrpaHUYEHUH, cliepKuBa-
IONIMX pPa3BUTHE KPEMHUEBOW MHUKPOAJIEKTPOHHMKH; Pa3BUTHE TIOHMMAHHUS B3aWMOCBSI3M TPEOOBaHHN K
TEXHOJIOTHYECKOMY IPOIIecCy U apaMeTPOB UCIOIb3YEeMbIX MaTepPHUaIOB U 00OPYIOBAHMS.

— yMeThb (OPMYIHPOBATH 3a7a4M H JIEJaTh OOOCHOBAHHBIA BHIOOP METOIOB HMCCIECIOBAHUS HA
3Tare dKCIePUMEHTAIbHON pa3pabOTKU MOTYIPOBOIHUKOBON Cpesibl C HEOOXOAMMBIMU CBOMCTBAMU; BbI-
JIBUTATh W MPOBEPSATH THIIOTE3bl; TPAMOTHO CTaBHTh W MPOBOJMTH HKCIIEPHUMEHT; UCIIOJIF30BaTh 3aKOHO-
MEPHOCTU TEOPHUU JJISi OOBSCHEHMS HOBBIX (PM3NYECKHX MPOILIECCOB B IOJYNPOBOJHUKAX; MPEABHIETH
BO3MO)KHBIC TTYTH JAJLHEHINETO Pa3BUTHS TIEPCIIEKTUBHBIX HAYYHO — TEXHHUUECKUX HAIpaBJICHUH pPa3BH-
THUS TIOJTYIPOBOAHUKOBOI DJIEKTPOHUKU U AJIEKTPOHHOM TEXHHMKH; OLIEHHBATh COCTOSHUE M BHUIETh Iep-
CIEKTHBY B Pa3BUTHH PAa3IMYHBIX HANPABICHUH SJCKTPOHWUKH; BUICTH IHAJCKTHUECKYIO NPEEMCTBEH-
HOCTh MUKPO- U HaHOZJIEKTPOHUKHU; CAMOCTOSTEIBHO MPHOOPETATh HOBBIE 3HAHUS; 3ALUILATH TYOIMYHO
CBOIO TOYKY 3PEHUST; TIOATOTABIMBATE MaTEPUAbI K TOKJIaJaM 1 ITyOIHKAIHsIM.

—  BJIaJieTh KPUTHUYECKOU OLIEHKOW HOBBIX PE3yJIbTaTOB HAYUHBIX U TEXHHUECKHUX HCCIICTOBAHHIA
U JTOCTIKEHHH, X MOUTMHHYIO HOBU3HY U aKTyalbHOCTb, BIMSHUE PA3IMYHBIX (DAKTOPOB HA TOYHOCTDH H
aJICKBaTHOCTH TIPEJICTABICHHBIX HOBBIX JaHHBIX, NMOJYYCHHBIX B TEOPHH M B DKCIIEPHMEHTE; BIIaJICHHUC
COBPEMEHHOM Hay4yHOW TEPMHHOJIOTHEW; BIIQJICHUE COBPEMEHHBIMH TEXHOJIOTHYECKHMMM MOAXONAMH K
W3TOTOBJICHUIO TUCKPETHBIX MOYIIPOBOTHUKOBBIX MPHOOPOB K MUKPOCXEM.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsIeT 5.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
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7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 72 72
Jlexuun 36 36
[IpakTnueckue 3aHATHS 36 36
CamocTosiTenbpHas paboTa (Bcero) 72 72
[TpopaboTka JICKIIMOHHOTO MaTepHraia 22 22
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 50 50
Bcero (6e3 sx3amena) 144 144
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 180 180
3aueTHble EquHuIb 5.0 5.0
5. Coaep:xanue TUCUMILIIHHBI
5.1. Pa3nesbl AMCHMILIMHBI M BUABI 3aHATHI
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI
Bcero
4acoB
[Tpak. Cam. dopmupyembie
HazBanus pa3aenoB 1UCHUIUIMHBI Jlex., u (Ge3
3aH.,4 | pa0., 4 KOMIIETEHIIUN
9K3aMEH
a)
7 cemecTp

1 Beenenue 4 6 14 24 [1K-9

2 CoBpeMeHHbIE MPOOIEMBbI TIOTY4YEHUS U 8 14 30 [IK-9
MIPOM3BOJICTBA MAaTEPUAJIOB MOIYTIPOBOJHUKO-

BOM 2EKTPOHUKHU. TeXHOIOTUN OTyYeHUS

MOJIMKPUCTAININYECKOro KpemHus1. Hoselmme

MaTepHualbl MOJHOJCHUT U TpadeH.

3 CoBpeMeHHBIE MPOOJIEMbI HHTETPATBHOM 6 8 14 28 I1K-9
MHUKpPOIEKTPOHHUKH. [Ipobnembl Ha myTH

nepexosia K HAHORJIEKTPOHUKE. DIIEKTPOHUKA

HaHOPA3MEPHBIX CTPYKTYP.

4 CoBpemeHHbIe MPoOsIeMbl (yHKITHOHATb- 8 6 14 28 ITK-9
HOM 3JIEKTpOHUKH. DyHKIIMOHAIbHAS JJICK-

TPOHUKA — JEKTPOHHKA YETBEPTOTO MOKOJIe-

Hus. J{nHaMu4eckue HEOAHOPOAHOCTH U TO-

KOBBIE€ HEYCTOWYMBOCTH — OCHOBA (PYHKIIHO-

HaJIbHOM 3JIeKTpOHUKH. CriupalibHasi HeY-

CTOWYHMBOCTDH TOKA B MOJIYIPOBOJHUKAX U

puOOpHI HAa €€ OCHOBE.

5 IIpubopbl COBpEMEHHOM 3JIEKTPOHUKH. 10 8 16 34 I1K-9
Tpanzuctopst ayis CBY. Tpan3uctops! Ha

ocHoBe GaN-SiC. I'padenoBas smekTpoHNKa

— 3JIEKTpOHUKa Oyaymiero. TpaH3ucTopsl Ha

OCHOBE rpageHa.

Hroro 3a cemectp 36 36 72 144
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Hrtoro

36 36

72 144

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
Coneprxanue pa3aesioB TUCIHUILIHH (110 JIEKITUSAM) TPUBEACHO B TadmuIe 5.2.
Tabmuia 5.2 — Coneprkanue pa3faenoB JUCHUIUIAH (10 JICKIHSIM)

Haspamma pasmenos Copneprxanue paznenoB quctuuminHel (mo | Tpynoemkocts, | @opmupyemblie
JIEKLUSM) q KOMIIETEHIIUU
7 cemecTp
1 Benenue Hayka 1 mpon3BoJCTBO B 00J1aCTH 3JIEKTPOH- 4 I1K-9
HOM TEXHUKH — OOIIMPHBIN pa3/ies 3HaHUM.
KiroueBble HanpaBieHUs pa3BUTHUS AIEKTPO-
HUKH Y 3JIEKTPOHHOM TeXHUKH. [Tpouns-
BOJICTBO HOBBIX BBICOKOUHMCTBIX ITOJIYIIPOBOI-
HUKOBBIX MaTEpUajIOB U PA3BUTUE HOBBIX
IIPOM3BOACTB KpeMHus. HTerpanpHas sek-
TpOHUKA. DYHKIIMOHAJIBbHAS JIIEKTPOHMKA.
DNeKTpOHUKa Oy/IyIIero Ha OCHOBE HOBBIX
MaTepHaJIOB: MOJIHOICHUT U TpadeH.
Hroro 4
2 CoBpeMeHHbIE Kpemuuii — 0cHOBHOI MaTepuai COBpEMEH- I1K-9
MPOOJIEMBI NTOJIyUYEHHUsI | HOM 3JIEKTPOHUKU. TpajaulioHHAas TEXHOJIO-
U IPOU3BOACTBA T'Us TOTY4YEHHS TOJINKPUCTAIIINYECKOTO
MaTepuaioB KpeMHus. [Ipor3BOICTBO MOJIMKpPUCTAILIINYE-
IIOJIyIIPOBOJHUKOBOM | CKOro kpeMmuus B Poccuiickoit denepanuu.
JNIEKTPOHUKH. [Tpon3BOACTBO NOJMKPUCTAIIIMUECKOTO
Texnonoruu KPEMHHUS 110 TEXHOJIOTUU BOCCTAHOBJICHHUSI B
MIOJTy4EeHUS wiasme CBY paspsina. [lonydyenne MoHOKpH-
MOJMKPUCTAIIIMYECKOT | CTAJNIMYECKOro KpeMHus. MonuOaeHuT. Ai-
o kpeMHus. Hogelimme |ma3 kak marepuain ains CBU-npubopos. An-
MaTepuaibl TUMOHMJI M apCEHUJ UHIUA. YIIIEPOAHbIE Ha-
MosnOieHuT U rpadeH. |HoTpyOku. ['paden. B Hanpasnenuu k rpa-
(eHOBOI NEKTPOHUKE.
Hroro
3 CoBpemMeHHBIE I'opnon Myp: ot komnanuu Hloknu 10 6 [1K-9
po0IeMbl kommanuu Intel. [IpoGiembl Ha MyTH TIEpexo-
HMHTErPAJIILHON Jla OT MUKPO— K HaHOAJIEKTpoHuKe. HoBbIE
MUKPOIJIEKTPOHUKH. MOJXO/IBI K CO3AHUIO DJICKTPOHUKU HAHO-
[IpoGnemsl Ha yTH pa3MEpPHBIX ATEMEHTOB U HAHOCTPYKTYD.
nepexona K Vrtoro 6
HAHO3JIEKTPOHUKE.
DJIEKTPOHUKA
HaHOPAa3MEPHBIX
CTPYKTYD.
4 CoBpeMeHHbIE D yHKIHOHATIbHAS AIEKTPOHUKA — DIIEKTPO- 8 I1K-9
pOOIEMBI HUKa YETBEPTOI'O MOKOJIEHUS — AJIbTEPHATHBA
(GyHKIIMOHATBHOU MHTErPAIbHON MUKPO— M HAHOAJIEKTPOHHUKE.
AJIEKTPOHUKH. JluHamuueckre HEOTHOPOIHOCTH U TOKOBBIE
D yHKIIMOHATbHAS HEYCTOWYMBOCTH — OCHOBA (DYHKIIMOHAJTh-
JJIEKTPOHUKA — HOM >NeKTpoHUKU. EnuHast Moniens mpudopa
3JIEKTPOHUKA (GYHKITMOHATHHOM JIEKTPOHUKHU. BUHTOBAs
YETBEPTOrO NOKOJIEHUS. | HEYCTOMYMBOCTD TOKA B MOJIYIIPOBOJHUKAX.
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JnHaMmugeckue
HEOJIHOPOAHOCTH U
TOKOBBIC

MarauTouyBCTBUTEIBHBIN JJIEMEHT C Ya-
CTOTHBIM BBIXOJIOM. TepMOUYYBCTBUTEIBHBIN
JJIEMEHT C YaCTOTHBIM BbIXOOM. IToporo-

HEYCTONYMBOCTH — BBII TEPMOYYBCTBUTENIbHBIN IEMEHT. [ eHe-

OCHOBa paTop BBICOKOYACTOTHBIX KOJIEOAHUIA.
(GyHKIMOHATHHON Wrtoro 3
NIEKTPOHUKH.

CnupanpHas

HEYCTOMUYMBOCTb TOKA B

HOJIyTIPOBOJAHHUKAX U

npuOOpHI Ha €€ OCHOBE.

5 Ipubopsr TpaH3UCTOPBI C BBICOKOW ITOABUKHOCTBIO 10 I1K-9
COBPEMEHHOM (HEMT). Tpan3uctopsl Ha ocHOBe SiGe —
JIEKTPOHUKH. TEXHOJIOTMU. TpaH3UCTOPBI HA OCHOBE TEX-

TpaH3ucTOpHI 1151
CBU. Tpan3uctopsl Ha
ocHoBe GaN-SiC.

Hosoruu HUTpUaa rayuus (GaN) Ha
noUTokKe n3 kapouna kpemuus (SiC). ['pa-
(beHOBas JIEKTPOHUKA — DIICKTPOHUKA OYIy-

I'padpenoBas miero. [lepBbie TpaH3uCTOPHI HA rpadeHe.

3EKTPOHUKA — Coznanue rpadeHoBOil TPaH3UCTOPHOM TeX-
DJIEKTPOHHUKA Hosoruu GNRFET. BeicokockopocTHBIE

Oymyuiero. rpadeHOBbIe TPAH3UCTOPBHI.

TpaH3uCTOpHI HA Hroro 10
OoCHOBE TpadeHa.

Hroro 3a cemectp 36

5.3. Paznenbl JMCUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NpeAbl Ty IIUMHU)

U obecneynBaeMbIMH (I1OCJIEAYIOUMUMH) TUCHUIIMHAMHA

Pazgensl qUCIUIUIMHBI U MCKJIUCHUIITIMHAPHBIC CBA3HU C O6CCHC‘-II/IB8.IOH_II/IMI/I (HpC,Z[LI,Z[yIJ_[I/IMI/I) u

obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUIMHBI B MeXKANCIUITNHAPHBIEC CBSI3U

Ne pazgenoB qaHHONM TUCHMIUIMHBL, 17151 KOTOPBIX
HEOOXOAMMO M3YYeHHUE 00ECIICUMBAIOIINX 1
Hanmenosanue MCIATLIMH 00ecIeYnBaeMbIX TUCIIUILTHH
1 2 3 4 5
[IpeamecTByromue TUCIUATITUHBI
1 ABromaru3aiusi OM3HEC-TPOIIECCOB U . . n
MIPOU3BOJICTB
2 AJITOPUTMEI PEIIEHNU HECTAaHIAPTHEIX 3a-
op perie ecTaHjap 3a n 4 4 4 L
nau
3 Beenenue B mpodeccuto
4 MapkeTHHT B MHHOBAIIMUOHHOU cepe
5 IIpoexTupoBanne HUPPOBEIX CHCTEM
P P magp + + + + +
YIpaBJICHUS
6 IIpoMbINIIEHHBIE TEXHOJIOTHU U HMHHOBA-
P + + + + +
bA05051
7 DNEeKTpPOTEXHHUKA U SIIEKTPOHUKA + + + + +
[Tocnenyromue TUCIUITITUHBI
1 3ammTa BEIMYCKHON KBaTU(UKAITMOHHON + + + + +
paboThI, BKIIIOYAs TIOJTOTOBKY K MPOIEAYPe
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3aIHUTHI ¥ TIPOIEAYPY 3aIUThI

2 VIHHOBaIIMOHHOE Pa3BUTHE ITPOMBIIICH-

HBIX TPEANPUATUI

- -

- -

+

3 [IpeaauruioMHas mpakTHKa

+ +

+ +

+

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUUIUIMHBI, U BHJIOB 3aHATUN

MMPEACTaBJICHO B Ta6J'II/II_IC

5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -

THUI
KoMrerenmu Bunel 3ansTii
DopMbI KOHTPOJIS
H Jlexk. I[Ipak. 3aH. Cawm. pa0.
I1K-9 + + + KonTponsnas pabora, Ok3ameH,
KoHcneKkT caMonoAroToBKy,
Omnpoc Ha 3ansTHsX, Tect
6. UaTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3ALMHN 00yUEeHHUS
He mpenycmorpeno PVYII
7. JIabopaTopHblie padoThI
He npenycmorpeno PVYII.

8. IIpakTuyeckue 3aHATUSA (CEeMUHAP

bl)

HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabiuue 8.1.
Tabmuua 8.1 — HaumeHoBaHME IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
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HanmeHnoBanue npaktuueckux 3aniatuid | Tpynoemkocts, | Dopmupyemsbie
Ha3zBanus paznenos
(cemuHapoB) q KOMITETEHITUU
7 cemecTp

1 Brenenue Ortarbl pa3BUTHA AIEKTPOHUKH. XapaKTepH- 6 I1K-9

CTUKa OCHOBHBIX HaIlpaBJICHUHN 3JIEKTPOHUKH.

Bxnax pocCHMICKUX yYEHBIX B PA3BUTHE JJICK-

tpoHuku B 20 Beke u (A.D.Modde, O.B.Jlo-

ces, lO.I1.Macnakogen, B.E.Jlamkapes,

JI.C.Ctuns6anc, b.1.bonrakc, K.®.11lanu-

MmoBa, A.M.Aucenbm, B.JI. Bonu-bpyesuu u

np.) u Ha coBpemenHoM stane (FO.K.IToxena,

B.B.Biagumupos, XX.W. Andepos, A.K.

I'eitm, K.C.HoBocenoB u ap.). TexHomoruue-

CKHE U (PU3NIECKHE MPEICITBI B TIOIYIPOBO/I-

HUKOBBIX MPUOOpaAX.

Hroro 6
2 CoBpeMeHHbIE HcTopus merona Yoxpansckoro, 1916 r. Me- ITK-9
npobaemsbl monydeHust | Tox bpumkmena -Ctokbaprepa. Merox Kupo-
U IIPOU3BOJACTBA nosryca. Meroz HalpaBiIeHHOM KpUCTaJUIA3a-
MaTepraioB uuu. O4UCTKA KPUCTAIIIIOB OT MPUMECEH,
IIOJIyIIPOBOJHUKOBOM | 30HHAas I1aBka.Meron Bepreiisa. Poct u3
3JIEKTPOHUKH. pactBopa. Kpucramiuzamus u3 razoBoi
Texnonoruu ¢a3sbl.
MOJTy4EeHUS Hroro 8
MOJIMKPUCTAILITAYECKOT
0 kpeMHus. Hoseiiine
Marepuabl

7



MOJIMOZICHUT | rpadeH.

3 CoBpeMeHHbIE Amnanus cratbu Mypa (Moore E. Cramming IT1K-9

poOIeMbl More Components onto Integrated Circuits //

HHTETpaibHON Electronics.—1965.— p. 114-117. ) u nomnyuen-

MHUKpPORJIEKTPOHUKH. | HOM B HEll 3aKOHOMEPHOCTH, Ha3BaHHOM 103-

[IpoGnemsl Ha yTH ke "3akoH Mypa". HaHnopa3mepHble 00BEKTHI

nepexoza K B TPaJMLIMOHHOM MOJIYITPOBOTHUKOBOM 3JIE€K-

HAHO3JIEKTPOHUKE. TPOHHUKE, KPUTEPUU MUKPO- U HAHO B BJIEK-

ONeKTpOHUKa TpoHUKe. BHepeHne B MUKPO3JIEKTPOHUKY

HaHOPAa3MEPHBIX HOBBIX 3MIUTAKCUATIBHBIX U HOHHO-JIY4YEBbIX

CTPYKTYP. (mna3mMeHHBIX) TexHoJorui. TexHomoruue-
CKHE MPOoOJIeMbI Ha ITyTH TEePEeX0/a OT MU-
KpO— K HaHO3JIeKTpoHuKke. Pusndeckue
po0JIeMbl ¥ HOBBIE MOJIXOIBI K CO3aHUIO
9JIEKTPOHUKH HAHOPa3MEPHBIX JIEMEHTOB U
HAHOCTPYKTYD.
Hroro

4 CoBpeMeHHbIE HeycroltunBocTy TOKa B OJIyIPOBOAHUKAX U I1K-9

poOIIEMBI UX IPUMEHEHHE B MIOJIYIIPOBOJHUKOBBIX IIPH-

(yHKIIMOHATBHOU 6opax. PekomOMHa1IMOHHAs! HEYCTONYHUBOCTb.

NIEKTPOHUKH. JlomenHast HeycToitunBocTh (nuon 'anHa).

D yHKIIMOHATbHAS JlOMEHBI CUITBHOTO 3JIEKTPUYECKOT0 TOJISL, 3a-

JIEKTPOHUKA — PAIOBBIE MMAKETHI, aKYCTUYECKUE BOJIHBI U T.II.

JJIEKTPOHMKA CrnupasibHasi HEYyCTOWYMBOCTb B T€pMaHUH,

YETBEPTOrO KPEMHUH, aHTUMOHM 1€ UHAUA (OCLIWILIN-

MTOKOJICHHUS. cTop). JluHaMuyeckre HeoJHOPOJHOCTHU B

Jlunamuueckue MarHuTO3JIEKTPOHUKE. J[MHaMU4YecKue Heo -

HEOJTHOPOJHOCTHU U HOPOJIHOCTH ONTHYECKOMN MPUPOABI B OITO-

TOKOBBIE AJIEKTPOHHUKE.

HEYCTOMYMBOCTH — Viroro

OCHOBa

(yHKIIMOHATBHOU

NIEKTPOHUKH.

CnupanpHas

HEYCTOMYMBOCTH TOKA

B IIOJIYIIPOBOAHUKAX U

npubOpHI HA ee

OCHOBE.

5 IIpubopsl @u3nuecKuil npeen KPEMHUEBBIX MUKPO- I1K-9

COBPEMEHHOM nporeccopos. [Ipenen GbicTpoaelicTBUS HA

3JIEKTPOHUKMU. TakToBOM yactore okoio 4 I'T'1. Texnonoruun

TpanzucTtops! 11
CBU. Tpan3ucTtops! Ha
ocHose GaN-SiC.
I'pacenoBas
ANIEKTPOHUKA —
AIIEKTPOHHUKA
Oymy1ero.
TpaH3ucTOpHI HA
ocHOBe TpadeHa.

M3TOTOBIIEHUS TpadeHa B TaOOPaTOPHBIX
YCIIOBUSX M B POMBINIJICHHOM MaciiTabe.
I'padeHoBBIC YHUTIBI C TUIOTHOCTHIO OoJiee 10
MUJUTHAP]IOB TIOJIEBBIX TPAH3UCTOPOB Ha
KBaJIpaTHBIM CAaHTUMETD, JATIYHKU Pa3MEPOM
HECKOJIbKO HAHOMETPOB. AKKYMYJISITOPHBIE
Oarapeu cBepx00:b110it eMkocTH. Co3aHue
KBaHTOBBIX KOMITbIOTEPOB, CUCTEM CUUTHIBA-
HUS CUTHAJIOB Ha KJIETOYHOM YPOBHE, HAHO-
pOOOTOB /17151 JIeUEHUs OpraHu3Ma, PUIbTPHI
JUTSL BOZIBI, 33/IEP KUBAOIINE JTHO0bIE TIpUMe-
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CcH.,

HUroro

Hroro 3a cemectp

36

9. CamocTrosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Ta6muia 9.1 — Bubl caMocTosITeIbHOM paboThl, TPYIOEMKOCTh M (hOpMUpPYEMble KOMIETEHIHH
Ha3sBaEms pasIeios Bunsl camocrostensHon | TpynoemMkocTs, | PopMupyemMsie DOPMEI KOHTPOIA
paloTEI q KOMITETEHIIUU
7 cemecTp
1 BBenenue [ToaroroBka Kk npakTuye- 10 I1IK-9 Koncnekr camormnon-
CKUM 3aHATHUSIM, CEMUHA- rotoBkH, Omnpoc Ha
pam 3aHATHAX, TecT
[TpopaboTka JIEKITMOHHO- 4
ro Marepuaina
Hroro 14
2 CoBpeMeHHbIE [ToaroroBka kK mpaxkTu4e- 10 I1K-9 Koncnekr camonon-
pOOIEMBI CKUM 3aHATUSIM, CEMHHA- rotoBku, Omnpoc Ha
MOJTyYEHUs U pam 3aHATUAX, TecT
TpOM3BOACTBA ITpopaboTKa JEeKIIUOHHO- 4
MATepHaIos ro Marepuaia
IOJTyTIPOBOJHUKOBO
1 DJIEKTPOHUKH. Hroro 14
Texnomoruu
MOJTyYEHUs
MOJIMKPUCTAIIIINYEC
KOTO0 KpEMHUSI.
Hogelimue
MaTepuaibl
MOJMOACHUT U
rpadeH.
3 CoBpeMeHHbIE IToaroroBka K nmpaxkTuye- 10 I1K-9 Koncniekr camonon-
po0GIIEMBI CKUM 3aHATHUSIM, CEMUHA- rotoBku, KoHTposs-
HHTETpajbHON pam Has pabota, Onpoc
MHKDOSNIEKTPOHUKH | [11 14 601ka JTeKITHOHHO- 4 Ha 3aHATUSX, Tect
. IIpo6nemsr Ha ro Matepuana
IyTH Nepexoa K
HAHODJIEKTPOHMKe. | VITOrO 14
DNEeKTPOHUKA
HaHOPAa3MEPHBIX
CTPYKTYD.
4 CoBpeMeHHbIE [ToaroroBka k mpakTuye- 10 I1IK-9 Koncnexr camomno-
poOIEeMBI CKUM 3aHATUSIM, CEMHUHA- rotoBku, Omnpoc Ha
(GyHKIMOHANBHON | pam 3aHATHAX
IICKTPOHHKH. [TpopaboTka JEKIIMOHHO- 4
D yHKIIMOHATbHAS ro Matepuaa
JIEKTPOHUKA —
JJIEKTPOHUKA Hroro 14
YETBEPTOrO
HOKOJICHUS.
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JnHaMmugeckue
HEOJJHOPOJHOCTHU U
TOKOBBIE
HEYCTOMYHBOCTHU —
OCHOBa
(GyHKIMOHATHHON
ANIEKTPOHUKH.
CnupanpHas
HEYCTOWYUBOCTD
TOKa B
MOJTYTIPOBOAHUKAX U
npuOOpHI Ha ee

OCHOBE.
5 Ipubopsr IToaroroBka K nmpaxkTuye- 10 I1K-9 Koncnekr camonon-
COBpPEMEHHOM CKUM 3aHATHUSIM, CEMHHA- rotoBku, KoHTpob-
3JIEKTPOHUKH. pam Has pabora, Ompoc
g);flm?mpm uE pPOPaBOTKA JIEKIHOHHO- 6 Ha 3aHATHAX, JK3a-
. H3HUCTOPHI MeH
PAH3HCTOPEL | MaTtepuaa ©
Ha ocHoBe GaN-
SiC. I'padenopass | HToro 16
JJIEKTPOHUKA —
3JIEKTPOHUKA
Oymy1ero.
TpaH3ucTOpHI HA
OoCHOBe TpadeHa.
Hroro 3a cemectp 72
[ToaroroBka u cnava k- 36 DK3aMeH
3aMeHa
Hroro 108

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OHEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl yueOHOI 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
Koncnekr camonoaroros- 8 6 8 22
KU
KonTpomnsnas pabota 10 4 10 24
Omnpoc Ha 3aHATHAX 10 4 10 24
Hroro makcumym 3a nepu- 28 14 28 70
on
DK3aMeH 30
Hapacraromum ntorom 28 42 70 100
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11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecuet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaiioB Ha gaty KT 5

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

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

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

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

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

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

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

9K3aMEH

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

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

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

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. TII. H. Ipo6ot. [IpoMbIIeHHBIE TEXHOJIOTHH ¥ HHHOBAIMK: yueoHoe nocodue / I1. H. JIpo6ot
; MuHHCTEpcTBO 0Opa3oBanus U Hayku Poccuiickoit @eneparn, ToMcKkuii rocyapcTBEHHBIN YHUBEPCH -
TET CUCTEM yTpaBieHUs U paanodieKTpoHuku (Tomck), MuctutyT naHoBatuku. - Tomck: TYCVYP, 2012. -
145 c. (manuune B 6ubmmorexke TYCVYP - 9 5k3.)

2. C. E. AnekcanapoB. TexHOJOTHsI NOTYIPOBOAHUKOBBIX MaTepuanoB: yueOHoe nocobue / C.
E. Anekcannpos, ®@. ®@. I'pekos. - 2-e u3a., ucnp. - CII6. : Jlans, 2012. - 240 c. (Hannuue B 6uOIHMOTEKE
TYCVYP - 11 3k3.)

3. HanonnektpoHuka [DnaekTpoHHBIH pecype]: YuedHoe nocobue / [Ipobot I1. H. - 2016. 286 c.
— Pexxum moctyna: https://edu.tusur.ru/publications/6436 (nata obpamenus: 17.11.2018).

4. CoBpeMeHHbIE NMPOOJIIEMBbl HAayKl U MPOU3BOACTBA B 00JACTU 3JIEKTPOHHOW TEXHUKU [DIek-
TpOHHBIN pecypc]: Yuebnoe mnocobue / [pobor II. H. - 2011. 70 c. — Pexum pgocryna:
https://edu.tusur.ru/publications/708 (nara obpamenus: 17.11.2018).

12.2. lonotHuTEIbHAS JIUTEpaTypa
1. Illyka A.A. Dnektponuka : YueOHoe mocodue st By30B / A. A. Illyka ; pex. : A. C. Curos. -
CII6. : BXB-IlerepOypr, 2006. - 799 c. (Hanuuue B Oubmnoteke TYCVYP - 3 3k3.)
2. JlparynoB B.I1. OcHOBBI HAHOAJIEKTPOHHKH : yueOHOE mocobue st By3oB / B. I1. [lparyHos,
. I'. Heuspecthsiii, B. A. I'puauun. - M. : @usmarkuaura ; M. : Jloroc ; M. : YHuBepcurerckas KHUra,
2006. - 494, [2] c. (nanuune B 6ubaroreke TYCVYP - 32 5k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4€OHO-METOANYECKHE MOCOOUSs
1. CoBpeMeHHbIE POOIIEMBI NIEKTPOHUKH [ DNEKTpOHHBIN pecypc]: MeTtoauueckue ykazaHus Mo
BBINIOJIHEHUIO CTYZIeHTaMu camocTtosTenbHoil padotel / I1. H. Ipo6ot - 2018. 8 c. — Pexxum noctyna:
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https://edu.tusur.ru/publications/8805 (nara oOpamenus: 17.11.2018).

2. CoBpeMeHHbIE TTPOOIEMBI ATEKTPOHUKH [ DNEKTPOHHBIN pecypc]: MeToaudeckue yka3aHus 1o
npoBeneHuio npaktuueckux 3ansatuit / I H. [Ipo6or - 2018. 10 c¢. — Pexum npocryna:
https://edu.tusur.ru/publications/8803 (nara obpamenus: 17.11.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMAIIIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIIPABOYHBIC CHCTEMbI
http://www.electronics.ru/ Dnekrponuka : Hayka, Texnomnorus, busnec
http://www.compel.ru/lib/ne Xypnan «HoBocTn D1eKTpOHUKIY
http://www kit-e.ru/index.php Kypnan «KoOMOOHEHTBI U TEXHOJIOTHUN
http://www.rlocman.ru - Bce 0 anekTpoHHKe.

5. http://www.dinistor.net.ru/gde-skachat-literaturu/skachat-radiotekhnicheskuyu-literaturu/ - Pa-
JUOTEXHUYECKUI CAMNT.

6. http://www.radioingener.ru/category/knigi-po-radioelektronike/ - CAUT O PAJIMODJIEK-
TPOHUKE U DJIEKTPOTEXHUKE.

7. http://www.radiokot.ru/ - caiit o anexkTponuke. [IpakTuueckue KOHCTPYKLUH, O0Oydaromine
Marepuaibl © MHOTOE JIPYToe.

FAQEUS I N

13. MaTtepuaibHO-TEXHMYECKOe 00ecneyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneyenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue 15 JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHA Tl

Jlaboparopus ynpaBiieHUs TPOESKTaMU

yueOHas ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE -
JICHUS 3aHATHH MPAKTUYECKOTo TUIMA, ydeOHas ayIuTOpHs Ui IPOBEICHHS 3aHATHI 1a00paTOpHOro THIIA,
yueOHasi ayTuTOpHsl AJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOTO TUIIA, TIOMEIIEHHE JIJIsl KypCOBOIO MPOEKTHU -
poBaHuA (BBIHOJIHGHI/DI KYpPCOBBIX pa60T), IOMCIICHUC JI1 MPOBCACHUS T'PYIIIIOBBIX U MHAWBUAYAJIbHBIX
KOHCYNbTAlLIUM, MOMEILIEHUE JIIsl TPOBEACHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOU aTTecTalluu, ome-
IICHUE JUISI CAMOCTOSTEIBHOM paboThI

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, n. 74, 414 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Komnstorep WS2 (6 mit.);
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- Komnsrorep WS3 (2 mr);

- Komnwtorep Celeron (3 mir.);

- Komnsiotep Intel Core 2 DUO;

- [IpoexTtop Nec;

- DKpaH npoekTopHbIi Projecta;

- CTeH]1 epeIBM>KHOM C TOCKOM MarHUTHOM;

- Akyctudaeckas cucrema + (2xononkn) KEF-Q35;

- Kongummmonep nacrennoro tuna Panasonic CS/CU-A12C;
- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Microsoft Windows 7 Pro

— OpenOftice

13.1.3. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/pecam:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTepsl kKiacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBarT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0OecIeueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
4yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (popMax, MOOMIIBHOM cUCTEMBI NPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyuyaromyecsi ¢ HapylleHHeM cilyxa, 000py/l0oBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIOUIUMUCS ¢ HAPYIIEHUsIMU 3PEHUSAMM [IPEyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aANNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIUKU U IpyrHe TEXHUYECKHE Cpe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpPMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBaA-
JUJTHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1. IBymepHas ajuioTpornHas MoauduKalus yriepoja, 00pa3oBaHHas CJIOEM aTOMOB yIJepoJia TOJ-
HMHOHM B oJuH atoM [ 1)repmanuii; 2) Monubaenurt; 3) Kpemuuii; 4) I'paden]

2. Metoa BbIpallluBaHUSI MOHOKpHCTAJIJIa IMyTEM BBITATMBAHMS €T0 BBEPX OT CBOOOAHOM IOBEPX-
HOCTU O0JbIIOro 00bEMa paciiaBa, MPUBOJIS 3aTPABOUYHBIM KPUCTAILUI B KOHTAKT CO CBOOOTHOM MOBEPX-
HOCTBIO paciuiaBa. [ 1)Merox 3ouHOM miaBky; 2) Meton Bepuetins; 3) MeTon HanpaBIeHHONW KPUCTAILIU-
3auu; 4) Meton Hoxpalibckoro. |

3. Crioco0 BbIpalBaHusi MOHOKPHUCTAIUIOB € TeMIIepaTypoil 1uiaBineHus B npegenax 1173-2773 K,
UCIIOJIb3YIOIIMNCS AJI CO3[JaHUsI UCKYCCTBEHHBIX JPArOLEHHBIX KaMHEH, IPEUMYIIECTBEHHO CUHTETHYE-
ckux pyouHoB u candupos [1) Meron bpumxmena-Crokbaprepa; 2) Meron Bepueitns; 3) Merox Kupo-
nynoca; 4) Meros 30HHOH TUIaBKH |

4. DMmnupudeckoe HaOMIOJIEHUE, COMIACHO KOTOPOMY KOJIMYECTBO TPAH3UCTOPOB, pa3MeIllaeMbIX
Ha KpUCTaJUIe MHTErpalbHOM CXeMbl, yiBauBaeTcs kaxable 24 mecsua [ 1) Ypasuenue Llpenunrepa; 2)
Monens Kponunra — Ilennu; 3) 3akon Mypa; 4) Sddext Xomna]

5. OcHOBHBIE YCTpOICTBa (PM3NYECKOM IUIIEKTPUUECKONW HIIEKTpOoHMKH [ 1)3amoMuHaromue
YCTpOMHCTBa; 2) YcrpoiicTBa cBepku; 3) Dypre-nporieccopsl u yecunutenu; 4) ['enepatops |

6. Kakoe HampaBieHHe HE OTHOCUTCS K (YHKIMOHAIBbHOW 3nekTpoHuKe. [1) DyHKIMOHANIBHAS
aKyCTORJIEKTPOHUKA; 2) DyHKIMOHAIbHAsI UHTErpaibHasi 1eKTpoHHKa; 3) DyHKIMOHAIbHAS MarHUTO-
ANIEKTPOHMKA; 4) DYHKIMOHATIbHAS KPHOAJIEKTPOHHKA |

7. 3a uro nomyunmu HobGenesckyro mpemuio Anapeit Ieiim m Koncrantun Hosocenos [ 1) 3a
u3zo0perenne 3(p(HEeKTUBHBIX CUHUX CBETOAMOJOB, NMPHUBEIIINX K IOSBICHUIO SPKUX U dHEprocoeperaro-
IIMX UCTOYHHUKOB 0€JI0oro cBeTa; 2) 3a co3/laHrne YHUKAJIBHOTO YIJIIepOJIHOro MaTtepraia — rpadena; 3) 3a
n300peTeHne MOJIYIPOBOJHUKOBOM CXeMbl JUIsl peructpauuu uzodpaxenuit — I13C-cencopa; 4) 3a
OTKPBITHE CBEPXIIPOBOAUMOCTH |

8. high—k Texnonorus - texnonorus npousBogcTsa MOII moaynpoBOJHUKOBBIX TPUOOPOB € MOJ-
3aTBOPHBIM JTUAJIEKTPUKOM, BBIIIOJIHEHHBIM W3 MaTepuaia ¢ JAUAJIEKTPUYECKOM IMPOHULAEMOCTHIO
Oonbiiel, ueM y.... [ 1) Jlnokcuna tutana; 2) Auokcuaa kpemuusi; 3) Oxcuaa repmanust; 4) Oxcuna oo -
Ba|

9. Kakoe ycTpoHCTBO HE OTHOCUTCS K (QYHKIIMOHAIBHOM anekTponuke? [ 1)YcrpoiicTBa Ha OCHOBE
npubopa ¢ 3apsa0BOH CBA3bIO; 2) YCTpONCTBAa HA OCHOBE IMOBEPXHOCTHBIX SIIEPHBIX BOJH; 3) YcTpoiicTBa
Ha OCHOBE IIMJIMHIPUUYECKOro MarHUTHOTO 3¢ dekra; 4) YerpoiicTBa Ha ocHOBe 3(pdekra ['anHa]

10. Ha cKOJIIBKO TIPOIIEHTOB YBETUYMBAET CBOM 00BEM KPEMHHI MPH MEPEX0/e U3 PACTUIABICHHOTO
cocTosiHUS B Kpuctamumueckoe [1) 5 %; 2) 10 %; 3) 20 %; 4) 50%]

11. Kakoif kpeMHU COCTOUT U3 OOJBIIIOTO KOJIMUECTBA 3€PEH, PACTIONOKEHHBIX Xa0TUIECKH OTHO-
cutenbHO apyr apyra [ 1) [onukpucrammnueckuii; 2) MoHoKpucTamundeckuit; 3) MynpTUKpUCTaIIIAYE -
ckuii; 4) ['unepkpucraminyeckui |

12. Uto He uMeeT BHYTpH ceOsi AMHAMHUYECKask HEOJHOPOAHOCTh [ 1) ameMeHToB AoMeHa; 2) 3apsi-
JKEHHBIX YacCTHIL; 3) BOJIH 3apsaA0BOU IJIOTHOCTH; 4) CTaTHYECKUX HEOTHOPOTHOCTEH |

13. IIpu Kakoil TAaKTOBOM 4yacTOTe€ B I'bE30KEPAMUYECKHX MATpULIAX CUUThIBAHUE HH(OpMaUU
npoucxomuT 0e3 eé€ paspymenus [ 1)1,5 MI'n; 2) 1 MI'LY; 3) 2 MI'n; 4) 2.5 MI'n]

14. Kakue Harpy3ku MOTYT BbLAEp)KaTh ITbe3okepamuueckue marpuusl [1) 10 g; 2) 20 g; 3) 15 g;
4) 5g]

15. IlonoxuTenbHble CBOMCTBA Ipad)eHa U ero NpUMEHEHHEe OCHOBAHbI Ha OTCYTCTBHE y Hero [1)
3anpelieHHo 30Hb1; 2) BanentHolt 30Hb1; 3) 30HbI IPOBOAUMOCTH; 4) 30HBI CBETUMOCTH |

16. Kto momyuun HobeneBckyto npemuio mo ¢usuke 3a uzoOperenue Tpanszuctopa [ 1)[opaon
Myp; 2) Pobept Hoiic; 3) Yunbam Lloknu; 4) Anekcanap bermn]

17. PocT 1I0THOCTH KOMIIOHEHTOB Ha OJHOM KPUCTAJUIE ONPEAEIIAIOT IO BCEMUPHO U3BECTHOMY
3akony [ 1)Mypa; 2) Hoiica; 3) llloxmm; 4) Caal

18. CoBpeMeHHas TEXHOJOTUSI U3rOTOBJIEHMS KPUCTANIOB MHTETPAJIBHBIX CXEM OCTaHOBWJIACH HA
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pasmepe [1) 10 um; 2) 14 uam; 3) 32 uMm; 4) 64 HM]

19. bnaromapst ueMy pabouasi Temrieparypa KpEMHHUEBBIX THOMIOB BHIIIC, YeM y TepMaHUEBBIX [ 1)
OTcyTcTBHE KOBAJIGHTHBIX HOJSPHBIX CBsA3€H; 2) OTCyTCTBUEM 3allpellleHHON 30HbI; 3) bonee mmpoxoi
3anpenieHHoM 30H¢; 4) HenpsamMo30HHBIM niepexoiam |

20. Kakoii MmaTepuajl MOXKET MPUATH HA CMEHY KPEMHHUIO B MUKPO U HaHO3IeKTpoHHKe [1) [uH-
kuT; 2) Momuboaenut; 3) [Nanenut; 4) Bropuur|

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. ITouemy KpeMHUH CTajl OCHOBHBIM MAaTEPUAJIOM COBPEMEHHON MUKPOAJIEKTPOHUKH

2. OnumuTe TEXHOJIOTHIO MOJIyYE€HUSI MOHOKPUCTAITINYECKOTO KPEMHHUS

3. Onumure COCTOSHUE W NEPCIIEKTUBBI PA3BUTHUS IIPOU3BOACTBA MOJIMKPUCTAININYECKOTO KPEM -
Hus B Poccuiickoit @enepannn

4. OnuumTe Mpou3BOACTBO MOIMKPUCTAIUIMUECKOTO KPEMHUS 110 TEXHOJOTMU BOCCTAHOBJICHHUS B
mazme CBY paszpsaa

5. Onuimure METOA BBIPALMBAaHUS MOHOKPHUCTAIUIOB KpEMHUS MeTO0M HoXpanbCKoro

6. OnuiuTe METO OUUCTKUM MOHOKPUCTAJIIIOB KPEMHUSI METOAOM OECTUTE€IbHOM 30HHOM IJIaBKU.

7. Pacckaxute 0 COCTOSIHUU U IEPCIIEKTUBAX NIPOU3BOJACTBA KpeMHuUs B Poccun.

8. Pacckaxkute 0 MOIMOAEHUTE, €r0 CBOMCTBAX M NEPCIEKTUBHBIX MOJIYIPOBOIHUKOBBIX MPHUOOpAx
Ha €r0 OCHOBE

9. Yto Takoe rpadeH, onuimuTe CTPYKTYpy Marepuasa U ero yHUKajlbHbIe CBOMCTBA.

10. Onuiute n3BecTHble Bam ciocoOsl nosydenus rpadena.

11. 3a yro nomyuyunu Hobenesckyro npemuto Anapeit ['eiim 1 Koncrantun HoBocénos.

12. OnuiuTe cBOMCTBa MOHOCIOWHOTO U JIByXCIOHHOIO rpadena.

13. Onummre MeTo/bl MOMyYEHUs IJIACTUH TpadeHa OOJIbIINX pa3MepOB, MPUTOIHBIX JIJIsI Macco-
BOT'0 IIPOM3BOICTBA IPa(PEHOBBIX HHTETPATIBHBIX CXEM.

14. Kto Takoit ['opmon Myp 1 Kakoi 3aKOH HOCHT €ro UMs U O 4YeM TOBOPHT ITOT 3akoH? Kakum
crocobom ObLT MoJTy4yeH 3akoH Mypa ?

15. Yro takoe BUC u CBUC, TexHonornyeckrue OCHOBAHUS UX IOSBJICHUS ?

16. KaxkoBbl IpUHIUIINAIbHBIE KAYECTBEHHBIE U3MEHEHNUS, CBSI3aHHBIE CO 3HAUYUTEIbHBIMU YMEHb-
HIEHUSIMH pa3MepoB ieMeHToB MC, HAaHOTEXHOIOTHH.

17. HazoBUTE U ONUIIUTE OCHOBHBIE IIPOOIEMBI IIEpPEXoa OT MUKPO - K HAHOAJIEKTPOHHKE.

18. Cnoco6s! mpeoposienus npodiembl HaHO—Nel

19. Cnoco6s! ipeooseHus npoOneMbl HaHO—Ne2

20. Cioco06sI mpeomosieHust mpoodseMbl HaHO—Ne3

21. KakoBbl MUHMMAJIBHO BO3MOKHBIE pa3Mephbl AUOA0B U TPAH3UCTOPOB?

22. Yro Takoe high—k TexHomOrMs U 151 UEro oHa HyXHa.

23. Ha3oBuTe HOBBIE MTOAXOMBI K K CO3aHUIO NIEKTPOHUKH HAHOPA3MEPHBIX AJIEMEHTOB U HAHO-
CTPYKTYP.

24. Pacckaxxure 00 OpraHM3aluy Mepejaul CUrHaja ¢ UCIOJIb30BaHUEM CIIMHOBBIX BOJIH.

25. Yro Takoe MHOIOKPAaTHOE MCIOJIb30BAHUM 3JIEKTPOHOB B HAHOCTPYKTYpax

26. YUrto Takoe yriaepoHble HAHOTPYOKH U KpeMHHUEBbIE HAHOTIPOBO/IA

27. TpexmepHasi TEXHOJIOTHSI IIPOU3BOJCTBA MUKPOCXEM

28. [IpruuHbI aKTYaJIbHOCTU (PYHKIIMOHAIBHOM JIEKTPOHUKHI

29. Yto neKUT B OCHOBE (DYHKIIMOHAIBHON 3JIEKTPOHUKH

30. Enunas mozens npubopa GpyHKIMOHATBHON SJIEKTPOHUKH

31. BuHTOBasA HEYCTOMYMBOCTh TOKA B IOJYNPOBOJHHUKAX: UCTOPUSA OTKPBITHS, MEXAaHU3M, CBOW-
CTBa.

32. OcHOBHBIE NPUYMHBI UHTEpPECA K BUHTOBOM HEYCTOMYMBOCTH, KaKU€ HOBBIE MPHOOPHI cO31a-
I0TCS Ha €€ OCHOBE.

33. OnumuTe yCTPOWCTBO U OCHOBHBIEC XaPAKTEPUCTHKU OCUUJUTMCTOPHOTO CEHCOpAa MAarHUTHOM
UHAYKIUH

34. Onumure ycTpOHCTBO U OCHOBHBIE XapaKTEPUCTUKU OCLUIUIUCTOPHOTO CEH-COpa TeMIIepaTy-
pbl

35. OnummuTe YCTPOMCTBO M OCHOBHBIE XapAKTEPUCTUKH OCIHILTUCTOPHOTO TTOPOTOBOTO CEHCOpa
TEMIIEPATYPBI
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36. OnumuTe yCTPONCTBO U OCHOBHBIE XapaKTEPUCTUKU OCLIMIUINCTOPHOTO FeHEepaTopa.

37. OnummTe mepBbIe TPAaH3UCTOPHI Ha TpadeHe.

38. Onumute rpadeHoByto TpaH3ucTopHylo TexHonoruto GNRFET

39. OnummTe yCTPOMCTBO MOJIEBOTO rpad)€HOBOTO TPAH3UCTOPa

40. PacckaxuTe 0 BBICOKOCKOPOCTHBIX I'pa)eHOBBIX TPaH3UCTOpAX, UX YCTPOWCTBE M KOHCTPYK-
1.

41. PacckaXuTe 0 BEICOKOCKOPOCTHBIX Ipa)eHOBBIX TPAH3UCTOPAX U UX TEXHUYECKUX XapaKTepH -
CTHKaXx.

42. PacckaxxuTe 0 MEPCHEKTUBAX Pa3BUTUS HAHOIEKTPOHUKHU B Poccun

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

Hayka u npou3BoicTBO B 00JIaCTH 3JIEKTPOHHOM TEXHUKH — OOLIMPHBIN paznen 3HaHuid. Kimtoue-
BbIC HAIPABIICHUs Pa3BUTHUA DJIEKTPOHUKU U DIEKTPOHHOM TEXHUKH. [IpOM3BOACTBO HOBBIX BBICOKOUU-
CTBIX HOJIYIIPOBOJHHUKOBBIX MAaTEpPHAJIOB U PAa3BUTHE HOBBIX ITPOU3BOJACTB KpeMHHUs. VIHTErpabHast deK-
TpoHHKa. DyHKIMOHATIbHAS 3JEKTPOHUKA. DJIEKTPOHHKA Oy/Iylero Ha OCHOBE HOBBIX MaTe€pHUajoB: MO-
TUOIEHUT U TpadeH.

KpemHuili — 0CHOBHON MaTepuall COBPEMEHHOM 3JIEKTPOHUKU. TpaaulIMOHHAs TEXHOJOTHUS IOJy-
YEHUs MMOJIMKPUCTAIUINYECKOro KpeMHHUs. [Ipon3BOACTBO NOIMKPUCTAIIIMYECKOro KpeMHus B Poccniickoi
®enepannu. [Ipon3BoACTBO NOJUKPUCTAIIINYECKOIO KPEMHUS 10 TEXHOJIOTMY BOCCTAHOBJICHUS B IUIa3Me
CBUY pazpsina. [lomydeHne MOHOKPUCTAIIIMYECKOTO KpeMHHsS. MonmuOaeHUT. AMa3 Kak Marepuasl it
CBY-npubopoB. AHTUMOHMJ U apCeHU]] WHAUA. YIIepoaHble HAaHOTPYOku. I'padeH. B HampaBnenun k
rpad)eHOBOM JEKTPOHHKE.

I'opnon Myp: ot komnanuu Hloknu 1o komnanuu Intel. [Ipobnemsl Ha myTH nepexoaa OT MUKpPO—
K HAaHOJIEKTpOHHKE. HOBBIE MOIXOABI K CO3JAHUIO NEKTPOHWKH HAHOPA3MEPHBIX 3JIEMEHTOB M HAHO-
CTPYKTYD.

QyHKINOHAIbHAS JJIEKTPOHUKA — JJIEKTPOHMKA YETBEPTOIO ITOKOJIEHHS — aJbTEpHATUBA WHTE-
IrPAJIBHOM MUKPO— U HAHOXJIEKTPOHUKE. JIMHAMUYECKHE HEONHOPOJHOCTH U TOKOBBIE HEYCTOMYHUBOCTH —
OCHOBA (PYHKIMOHAIBLHOU 35eKTpoHuKU. Enunas moaens npubopa GyHKIMOHAIBLHON 31EKTPOHUKU. BuH-
TOBAasi HEYCTOMUMBOCTh TOKA B IIOJYNPOBOJHUKAX. MarHUTOUYBCTBUTENIBHBIN IEMEHT C YACTOTHBIM BbI-
XOZOM. TepMOUYyBCTBHUTEIBHBIN 3JIEMEHT C YAaCTOTHBIM BBIXOAOM. 1IOpOTOBBI TEpMOYYBCTBUTEIIBHBIN
3JIeMeHT. | eHepaTop BEICOKOYACTOTHBIX KOIEeOaHUH.

Tpanzuctops! ¢ Beicokoi noauxkHocThio (HEMT). Tpansuctops! Ha ocHoBe Si(Ge — TEXHOJIOTHH.
Tpan3ucropsl Ha ocHOBe TexHojoruu HuTpuaa ramwmms (GaN) Ha nognoxke u3 kapouga kpemuus (SiC).
['padenoBas snmekTpoHUKa — 3MeKTpoHuKa Oyaymiero. [lepBeie Tpan3uctopsl Ha rpadene. Co3gaHue rpa-
¢benoBoii TpanzuctopHoit Texnonoru GNRFET. BoicokockopocTHbIe rpad)eHOBbIE TPAH3UCTOPBI.

14.1.4. Tembl KOHTPOJILHBIX padoT
1. [IpoGnemMbl Ha MyTH Mepexofa OT MUKPO— K HaHOAJIEKTpoHUKe. HOBbIe MOAXOABI K CO3MaHUIO
AJIEKTPOHUKHN HaHOPAa3MEPHBIX 3JIEMEHTOB.
2. [TpuGopbl COBpeMEHHON TPAAUITMOHHON IEKTPOHUKH. [ padheHOBasI SJIEKTPOHHKA.

14.1.5. Bonipocsbl Ha caMONIOATOTOBKY

1.KpemHHUIl «COTHEYHOT0 KayecTBay: MPOU3BOJCTBO B Poccun. @oTornekTpudeckux npeodpas3oBa-
tenn. 2.0praHnyeckas YIEeKTPOHUKA - COBPEMEHHBIC TEH/ICHIINH H MEPCIIEKTUBBL. 3. DHEepProHe3aBucuMast
pesuctuBHas namaTh (Resistive RAM, RRAM)- TepabaiiTel 00beMa 1 Beicokoe ObicTposeiicTBue. 4. Ho-
Basi TEXHOJIOTHSI MUKPOCKOIIUHU JUISI KOHTPOJISI TMPOU3BOJICTBA TPEXMEPHBIX MOIYIPOBOAHUKOBEIX YUIIOB
TSOM (Through-Focus Scanning Optical Microscopy). 5. IIpubops! Ha 3¢ dexte ['anna. Ausnekrpuue-
CKasl DJIEKTPOHUKA. XeMOTpoHHKa. MonekynspHas 3J1eKTpOHUKa U Ono3ieKTpoHuKa. 6. TpexmepHas rpa-
(deHoBas 3neKTpoHUKa. 7. ['epMaHaH - HOBBIM MaTepHall MOJTYIPOBOAHUKOBOM 3J€KTPOHUKHU: TIOTY4YEHUE U
MEPCIEKTHBHBIE TPHOOPHI.

8. CoBpeMeHHbIE TEXHOJOTUYECKHE MATEPUAIIbl 1Ji1 COOPKU U TepMETH3aI[MN UHTErpaIbHBIX MHU-
KPOCXEM, CBETOJIO/I0B, CUIIOBBIX MOJIYIIPOBOJHUKOBBIX MPUOOPOB M Moxyiell.9. HoBoe mokoneHue miu-
POKO30HHBIX MMOJYPOBOJHUKOBBIX MarepuaynioB (HUTpuA rawius, GaN) u npuOopoB (reTepo’nUTaKch-
anbHble cTpykTyphl (I'DC) Tama AlGaN/GaN).

10. CoBpeMeHHBIE MEKTPOU3ONAMOHHbIE KoMTayH bl 11. OOpaTHbIN HHXUHUPUHT MUKPOCXEM U
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U3CTNI AJIEKTPOHUKHN U KoMMepueckas TaiiHa. 12.CHmwkeHue norpediseMoil MOITHOCTH WHTETPATIbHBIX
MHUKPOCXEM IPH COXPAHEHHH BBICOKOTO OBICTPOAEHCTBHS - OJJHA U3 BaXKHEHIINX MTPOOIEM MUKPOIIEKTPO-
HuKkHU. 13. TenaeHuny pa3BuTUs, HOBBIE HANPABJICHUS U IPOrHO3 PAa3BUTHS MUKPOAJIEKTPOHUKH. 14 Dnek-
TpoHHas ctparerust Poccuu.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLIIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusMu
ciyxa

[IpenMy11eCTBEHHO MMCBMEHHAs
IIPOBEpKa

C napymenussmu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPpOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MIPUDTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJIUJAaM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTcsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCHOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPE/ICTaBIICHUE OTBETOB YCTHO.

[Iponemypa orieHHBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpelycMaTpUBAeT MpeocTaBleHue nHpopmanun B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:

JL1s1 ML ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

CornacoBaHa Ha noprane Ne 24058 17



- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Aypa OLCHUBAHUS PE3YJIbTATOB 06y‘-IeHI/I$I MOXKET NPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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