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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3ydyeHune nepeaoBbIX JOCTHUKEHUN, OCHOBHBIX HAIpPABICHUN, TEHICHUMUH, MEPCIEKTUB U
npoOJieM pa3BUTHS COBPEMEHHOM JJIEKTPOHUKU M HAHOAXJIEKTPOHUKH C ILENbI0 BBIPAaOOTKH HABHIKOB
OIICHKM HOBHU3HBI MCCIEIOBAHUN U pa3pabOTOK, OCBOCHUSI HOBBIX METOJOJOTHYECKUX MOJIXOJ0B K
penieHnto npodeccuoHaNIbHBIX 33/1a4 B 00JIACTH SJIEKTPOHUKH U HAHOAJICKTPOHUKHU.

2. ®opMupoBaHUE HABBIKOB MO O(QOPMIICHUIO PE3yJbTaTOB MCCIEAOBAHHMI B BHJAE CTaTeil,
JIOKJIaJIOB, MPE3EHTALIMI C UCIIOJIB30BAaHUEM CPEJICTB aBTOMATU3ALUH.

1.2. 3agauy AUCHUILIUHBI

1. Tlony4yeHue 3HaHUI [0 OCHOBHBIM HAIPABJICHUSM PAa3BUTHS SJIEKTPOHUKH U HAHOIJIEKTPOHUKH.

2. IlpumeHeHNe MOTYYEHHBIX 3HAHUM JJISI CO3/aHUS MHHOBAIMOHHBIX MPOEKTOB U MPOTPaMM
pa3paboOTKH HOBBIX 3JIEKTPOHHBIX YCTPOUCTB HOBOTO MMOKOJICHUSI.

3. IloaroroBka npe3eHTaluii, cTaTel, JOKIAI0B 10 MHHOBAIIMOHHBIM 3JIEKTPOHHBIM YCTPOHCTBAM.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctummunsl: 51.B.02.12.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMITETCHIIUH JTUCLUTIIINHE
YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIUH
I1K-5. Cniocoben [1K-5.1. 3naet cTpykTypy 3HaeT npuHIHIBI cOopa, oTOopa, 0000IIEeHNUS
TOTOBUTH MPE3CHTALMH, |HAYYHO-TEXHUYECKHUX OTYETOB |M CTPYKTYPHUPOBAHUS HHPOPMALIUU
Hay4YHO-TEXHUYCCKUE ITK-5.2. YMeer roToBUTH YMeTb rOTOBUTH NMPE3EHTALUU U OPOPMIIATH
OTHYETBI [0 PE3yJIbTaTaM | nqeMOHCTPALMOHHbIE CTaThH W/WIU JIOKIAJbI IO pe3ybTaTam
BBIIIOJTHCHHOM PabOTEL,  |maTepuatsl BBITTOJIHEHHON paboThI
opopmIATh PESYJILTATRL | [TK-5.3. Biajieer HaBbIKaMi | BitazieTh HABBIKAMH TOJINOTOBKH PE3YIIbTATOB
MCCICIOBAHMI B BUIC | ipeseHTalii 1 3aIUTEL UCCIIEJOBAHUM B BUJE JIOKIAI0B, CTATEN
CTaTen 1 TOKIan0B PE3yJILTATOB BBITIOJHEHHONW  |ITyOJIMYHOMN 3aIUTHI PE3YJIbTATOB
paboThI BBITIOJIHEHHOU PabOThI

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKUX 4acOB,
BbIIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcsi ¢ nNpenoaasarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst

OO6mias TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aU€THBIX euHUII, 144 akaeMUuecKuX 4acosB.

Pacnpenenenue Tpya10€eMKOCTH TUCHUIUIMHBI 0 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTaBICHO B
tabnuue 4.1.

Tabmuma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4eOHOM NeITeIbHOCTH
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Beero  |CemecTpsl
4acoB 7 cemectp

Bunpl yueOHOI nesiTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 72 72
JIeKIIMOHHBIE 3aHATHS 36 36
[IpakTHueckue 3aHATUA 36 36
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 36 36
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ nMpemnojaBaresieM, BCero
Hanucanue KkoHCIIEKTa CaMONOArOTOBKH 15 15
[ToaroroBka K TECTUPOBAHUIO 5 5
[ToaroroBka K yCTHOMY OMpoCy / co0eceJ0BaHHIO 5 5
[TonroroBka K BBICTYIIJICHUIO (JIOKIALY) 10 10
[ToaroToBka K KOHTPOJIBHOM paboTe 1 1
IHoaroroBka u cia4ya 3K3aMeHa 36 36
O0mas Tpya0eMKoCTh (B 4acax) 144 144
Oo0mas TpynoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pas3zienaM (TeMaMm) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUILINHBL U BUBI YYEOHOH IEATEIbHOCTH

Jlek. Cawm. |Bcero uacos
IIpak. dopmupyemsble
HazBanus pa3nesnoB (TeM) TUCIUTIIUHBI 3aH., pao., (6e3
3aH., 4 KOMIETCHIINH
q q JK3aMEHa)
7 cemecTp
1 Drtamnbl pa3BUTHSI U OCHOBHBIE HATIPABJICHUS 6 6 6 18 [IK-5
AIEKTPOHUKHU
2 CoBpeMeHHbIE MTPOOIIEMBI MOTYUYCHHS U 8 8 8 24 [1K-5
IIPOU3BOJICTBA MAaTEPUATIOB
MOJYPOBOIHUKOBOM 3JIEKTPOHUKH
3 CoBpemMeHHBIE TPOOJIEMBI HHTETPaTbHON 8 8 8 24 [IK-5
MUKPO3TIEKTpOHUKH. [IpoOiieMbl Ha Ty TH
IIepexo0/1a K HAHOIJIEKTPOHUKE
4 CoBpeMeHHbIe TPO0IeMBbI (DYHKITMOHAIBHON 6 6 6 18 [1K-5
ANEKTPOHUKHU. DYHKITMOHAIbHAS SJIEKTPOHUKA
— 3JIEKTPOHUKA YETBEPTOI0 MOKOJICHUS
5 IIpuGopbl COBPEMEHHOM JIEKTPOHUKHU 8 8 8 24 [1K-5
Wroro 3a cemectp| 36 36 36 108
Utoro| 36 36 36 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHIIMHBI

Coneprkanue pas3nesioB (TeM) TUCHUILIMHEI (B T.4. TIO JIEKIHUIM) MPUBEICHO B Ta0ymIe 5.2.
Tabmmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JICKIIUSIM)

TpynoemkocTs
HasBanns pasznenos CopepxaHue pa3aenoB (TeM) AUCLUITINHBI (HeKIHOHHbIE dopmupyemsbie
(TemM) TUCTIUIUTAHBI (B T.4. TIO JIEKITUSIM) KOMIIETEHIINN
3aHSTHA), U
7 cemecTp
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1 Dramnsl pa3BuTus U
OCHOBHbBIE HaIlpaBJICHUS
AIIEKTPOHUKU

Hayka u mpou3BoOACTBO B 001acTh
AJIEKTPOHHON TEXHHUKH — OOIIUPHBINA pa3ien
3HaHu#. KiroueBble HanpaBJIeHUs Pa3BUTHS
JJIEKTPOHMKH U JIEKTPOHHON TEXHUKHU.
[Ipon3BOACTBO HOBBIX BEICOKOYHCTHIX
ITOJIYITPOBOTHUKOBBIX MAaT€pUaJIOB U
pa3BUTHE HOBBIX IIPOU3BOACTB KPEMHHU.
WHTerpaibHast 3JIEKTPOHUKA.
QyHKIMOHAIbHAS JIEKTPOHHUKA.
DNeKTpOHUKA OyAyIIEro Ha OCHOBE HOBBIX
MaTepHaJIOB: MOJIMOIEHUT U TpadeH

[IK-5

Hroro

2 CoBpeMeHHbIE
npoOJIeMbl OJTyYEHUs U
POM3BOJICTBA
MaTepHaoB
HOJIYTIPOBOTHUKOBOM
AIIEKTPOHUKHU

KpemHuii — ocHOBHOI MaTepuain
COBPEMEHHOM DJIEKTPOHUKHU. TpaauiMoHHast
TEXHOJIOTHS TI0JIyYECHUS
MOJIMKPUCTAJNINYECKOIO KPEMHHSL.
IIpon3BOACTBO MOJUKPUCTAIUIMYECKOTO
kpeMHus B Poccuiickont @enepauuu.
IIpou3BOACTBO MOJUKPUCTAIUIMYECKOTO
KPEMHHUS 110 TEXHOJIOTMH BOCCTAHOBIICHUS B
mwiasme CBY paspsaa. [lonydyenne
MOHOKPHUCTAJUINYECKOIO KPEMHHSL.
MonuOaeHuT. Anmas Kak MaTepuai Juis
CBY-nipu6opoB. AHTUMOHU/ U apCEHU]T
UHAUA. YTIIepoaHble HaHOTPYOKH. ['padeH.
B nanpasnenuu k rpadeHoBoit
JJIEKTPOHHUKE.

IIK-5

Hroro

3 CoBpeMeHHbBIE
POOJIEMBI
WHTETpaJbHOU
MUKPO3JIEKTPOHUKH.
[TpoGnembl Ha Ty TH
nepexojia K
HAHOAJIEKTPOHUKE

Bell Telephone Company: oT uzo6pereHus
TenedoHa 10 U300pETEHUS TPAH3UCTOPA.
I'opnon Myp: ot komnanuu [lokmau 10
kommanuu Intel. [Tepexon o MuUKpO — K
HaHODJICKTPOHHUKE: TTPOOIIEMBI TaTbHEHTTICH
MUKpOMHHHATIOpU3aluu. [Ipobnemsl
KPEMHHEBOU MU(PPOBOI HAHOAIEKTPOHHKH,
pelIaeMble TEXHOJIOTUSIMHU.
HaHnosnekTpoHuKa ¢ UCHOIb30BaHUEM
HOBBIX 2JIEMEHTOB. TeXHOIOrHYECKHe
METO/IbI TTOJTY4eHHS HAHOJIEKTPOHHBIX
AJIEMEHTOB.

IIK-5

Hroro

4 CoBpeMeHHbIE
POOJIEMBI
(yHKIIMOHATBLHOM
AIIEKTPOHUKH.
DyHKIHOHATIbHAS
AIIEKTPOHMKA —
AIIEKTPOHMKA YETBEPTOIO
MIOKOJICHUS

QyHKIMOHAIbHAS JIEKTPOHHUKA.
AKycTO3J1eKTpOHUKA. Jl3eKTpruuecKast
aeKTpoHUKa. IlomynpoBogHuKOBas
BOJIHOBAs 2JIEKTPOHHKA.
MaruaurosnekTpoHuka. ONnTo3JeKTPOHUKA.
MonekyJsapHas 3JIEKTPOHUKA.
buosnexrponuka. KprnosnekrpoHuka.
XeMOTpOHHMKA.

[IK-5

Hroro
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5 TIpubopsr [IpuGopsl HA OTHOITEKTPOHHOM 8 [IK-5
COBPEMEHHOM TyHHenupoBanuu. [IpuGops! Ha
AIEKTPOHUKHU PE30HAaHCHOM TYHHEIHpoBaHUU. [IpudopsI
Ha OCHOBE CBEPXpPELIETOK. TpaH3UCTOPBI
g CBY-anekrponuku. [lepcnexkTuBHble
MaTepuaisl U mpudopsl. ['padeHoBas
anekTpoHuka. CoOBpeMEHHBIE CpeICTBA
otobpakenust uHpopmanuu. CoBpeMEHHBIE
tunsl guctuieeB (LCD, PDP, FED, OLED u
ap.). KBanToBbie komnbroTepsl. KyOuTs! —
KBAHTOBBIC OUTHI M ONEpaIliy HAJl HUMHU.
CxeMa KBaHTOBOTO KOMIIBIOTEPA U
BO3MOJKHBIE ITyTH €T0 CO3/IaHMUSI.
Hroro 8
Hroro 3a cemectp 36
Hroro 36
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.
Tabmuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
Ha3Banus pasznenos HanmenoBaHue NpakTUYECKUX 3aHATHN Tpynoemkocts, | DopMupyeMbie
(TEeM) DUCHUTUIMHBI (cemuHapoB) q KOMITETEHIIUH
7 cemecTp
1 DTansl pa3BuTus U OTanbl pa3BUTHS 6 ITK-5
OCHOBHBIE ANEKTPOHUKU. XapaKTEPUCTUKA OCHOBHBIX
HaIpaBJIeHUs HaIlpaBJIEHUH AIEKTPOHUKH. Bkian
ANEKTPOHUKHU POCCHIICKHUX YUEHBIX B pa3BUTHE
anektpoHukH B 20 Beke u (A.D.Modde,
0O.B.Jloces, I0.I1.Macmakoserir,
B.E.JTamkapes, JI.C.Ctunsb6anc,
b.".bontakc, K.®.Illaxumona,
A.N.AnucensM, B.JI. bonu-bpyesuy u ap.) u
Ha coBpemeHHoM sTarne (FO.K.IToxena,
B.B.Brangumupos, X.M. Andepos, A.K.
I'eiim, K.C.HoBocenos u np.).
TexHonornueckre U GU3NIECKUE Mpeeibl B
MOJTYTPOBOIHUKOBBIX MPHOOpax.
Hroro 6
2 CoBpeMeHHbIE Uctopusa merona YHoxpansckoro, 1916 r. 8 I1K-5
npoOaemel monydenus |Meton bpumkmena -CrokbGaprepa. Meton
Y MPOU3BOACTBA Kuponomyca. Meron HanpaBiieHHOM
MaTepHuaioB Kpuctaum3aunyd. O4ucTKa KpUCTAIIIOB OT
MOJIYNPOBOJIHUKOBOM  |IIpuUMeceil, 30HHas raBka.Merton Bepueitns.
AIEKTPOHUKHU Poct u3 pactBopa. Kpucrammszauus u3
razoBou (hassl.
Hroro 8
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3 CoBpeMeHHbIE Amnamus cratbu Mypa (Moore E. Cramming [IK-5
pOOIIeMBI More Components onto Integrated Circuits //
WHTErpaIbHON Electronics.—1965.—p. 114-117. ) n
MHKPOIJIEKTPOHUKH. IIOJIyYEHHOU B HEM 3aKOHOMEPHOCTH,
[TpoGiieMbl Ha Iy TH Ha3BaHHOU no3xe "3akoH Mypa".
nepexoja K Hanopa3smepHble 00bEKTHI B TPAIUIIMOHHOM
HAHOJJIEKTPOHUKE MOJIyIPOBOJIHUKOBOM 3JIEKTPOHUKE,
KPUTEPHH MUKPO- X HAHO B DJICKTPOHUKE.
Brenpenue B MUKPOAJIEKTPOHUKY HOBBIX
AMHUTAKCUAIBHBIX H HOHHO-TY4YEBBIX
(M1a3MEHHBIX) TEXHOJIOTUH.
TexHonornueckue npoodaeMbl Ha IyTH
1epexo/ia 0T MUKPO— K HAHORJIEKTPOHUKE.
dusnueckue mpooIeMbl U HOBBIE TTOIXO/bI K
CO3aHMIO JIEKTPOHUKHU HAHOPA3MEPHBIX
AJIEMEHTOB U HAHOCTPYKTYP.
Hroro
4 CoBpeMeHHBIE JluHaMu4eckre HeOAHOPOJIHOCTH U TOKOBbIE [K-5

po0OIeMbI
(byHKUINOHATIBHON
AIEKTPOHUKHU.
DOyHKIMOHAJIBHAS
ANEKTPOHHKA —
AIIEKTPOHUKA
YETBEPTOrO MOKOJIEHUS

HEYCTONYHUBOCTH — OCHOBA (DyHKIIMOHATEHOM
ANeKTpoHUKU. HeycToiunBoCcTH TOKa B
MOJIYIIPOBOJIHUKAX U UX IPUMEHEHUE B
MOJTYTPOBOTHUKOBBIX MPHOOpax.
PexoMOuHaIOHHAS HEYCTOMYHUBOCTD.
JlomeHHas HeyCcTOMYHUBOCTSH (nuon ['aHHa).
JloMeHBI CUITBHOTO AJEKTPUUECKOTO MOJIs,
3apsiI0BbIE AKEThI, AKyCTUUECKUE BOIHBI U
T.11. CriupasnbHas HEYCTOMYHUBOCTh TOKA B
MOJTYTPOBOIHUKAX M MPUOOPHI HA €€ OCHOBE.
CnupanbHas HEYCTOMYMBOCTb B T€PMaHUU,
KPEMHHH, aHTUMOHUJIE UHAMS
(ocummmuctop). AuHamuueckue
HEOJHOPOJHOCTH B MarHUTORJIEKTPOHUKE.
JlnHamMuyecKkue HeOJHOPOIHOCTH
ONTUYECKOI MPUPOIBI B ONTOSJEKTPOHUKE.

Hroro
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5 Ipubopst
COBPEMEHHOM
AIEKTPOHUKHU

®PusnuecKkuil npenes KpEMHUEBBIX
MHKponporeccopos. [Ipenen
OBICTPOAEHCTBYSI HA TAKTOBOM YacTOTE OKOJIO
4 I'Tn. TexHomoruu U3roToBIeHNUs rpad)eHa B
71a00PaTOPHBIX YCIOBUSX U B
POMBINIICHHOM Macinrtade. ['padeHoBbie
YUIIBI C TUIOTHOCTRIO Oojiee 10 Muyummapaos
II0JIEBBIX TPAH3UCTOPOB HAa KBAJIPATHBII
CaHTUMETP, JaTYUKHU Pa3MEPOM HECKOJIbKO
HAaHOMETPOB. AKKYMYJISITOPHbIE OaTtapeu
cBepxOobIoi eMkoct. Co3naHue
KBAaHTOBBIX KOMITBIOTEPOB, CHCTEM
CUMTHIBAHUS CUTHAJIOB Ha KJIETOYHOM
YpOBHE, HAHOPOOOTOB JIJIsI JICUCHUS
OpranusMa, (pUIbTPHI IJIs1 BOJIBL,
3aJIePKUBAIOIINE JIFOOBIE TIPUMECH.

[IK-5

Hroro 8
Hroro 3a cemectp 36
Hroro 36

5.4. JlaGopaTopHble 3aHATHS

He npeaycmoTpeHo yueOHBIM MJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHaAs1 paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHBI B

Taduie 5.6.
Tabauna 5.6. — Bunbl camocTosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIIETEHLIUN
Bunabr
Ha3zBanus pasgenos . | Tpynoemkocts, | @opmupyemblie
CaMOCTOSITEJIbHOM DopMbI KOHTPOJIS
(TEM) DUCUUTUIMHBI q KOMITETEHIIU U
paboTsl
7 cemecTp
1 Oransl pazButus u Hanucanne koHcnekra 2 IIK-5 Koncnekr
OCHOBHBIE CaMONOATOTOBKHU CaMONOATOTOBKHU
HanpaBJICHUA IloaroroBka x 1 I1K-5 TectupoBanue
SJICKTPOHHUKH TECTUPOBAHUIO
ITonroroBska K 1 TIK-5 YerHbIi onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHNIO
IloaroroBka k 2 TIK-5 Brictymienue
BBICTYTUICHHUIO (moknan) Ha
(moxmany) 3aHATUU
Hroro 6
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2 CoBpeMeHHbIE Hanucanue koHcniekra 3 [IK-5 Koncnekr
IPOOJIEMBI MMOTYYCHHS | CAaMOIIOATOTOBKH CaMOIIOITOTOBKHU
U IPOU3BOJCTBA IToaroroBka x 1 T1K-5 KonTtponbsHas
MaTepuaios KOHTpPOJIbHOM paboTe paborta
TOJTYPOBOIHUKOBOH | TTonroToBKA K 1 [K-5 TectupoBanue
SJICKTPOHNKH TECTUPOBAHUIO
IToaroroska x 1 TIK-5 YcTHBIN ompoc /
YCTHOMY OIpocy / cobecenoBaHMe
cobeceI0BaHNIO
IToaroroBka x 2 TIK-5 BricTymiienune
BBICTYTUICHHIO (moknan) Ha
(mokiamy) 3aHATHU
Hroro 8
3 CoBpeMeHHBIE Hanucanne xoncnekra 4 [IK-5 Koncnexr
pOOIIeMBI CaMOIIOITOTOBKHU CaMOIIOITOTOBKHU
UHTErPaIbHOM [ToAroToBKa K 1 [K-5 TecTupoBaHue
MHKPOI3JICKTPOHUKH. TECTUPOBAHUIO
IIpoGnemsr Ha myTH [ToAroToBKa K 1 [K-5 VeTHbIi onpoc /
epexona K YCTHOMY OIIPOCY / cobecen0BaHue
HAHODJICKTPOHUKE coBeCeI0BAHMIO
IloaroroBka k 2 I1K-5 BricTymiienue
BBICTYIUICHUIO (toxnan) Ha
(mokiany) 3aHSATUU
Hroro 8
4 CoBpeMeHHbIE Hanucanue koHCIIeKTa 2 IIK-5 Koncnekr
po0OIIeMbI CaMOIIOITOTOBKHU CaMOIIOITOTOBKHU
(GyHKIMOHATBLHON IToAroTOBKA K 1 IK-5 TectupoBanue
SJIEKTPOHUKH. TECTUPOBAHUIO
OyHKIHOHATbHAS [ToaroToBKa K 1 IK-5 VeTHBII onpoc /
SJICKTPOHMKA — YCTHOMY OIIpoCy / cobecenoBanue
SJICKTpOHHKA co0ece0BaHuUIO
HCETBEPTOTO HOKOMCHUA |\ 16 irotoBka K 2 IIK-5 BeicTynienue
BBICTYIUICHUIO (moknan) Ha
(moxmnamy) 3aHATUN
Hroro 6
5 IIpubopsr Hanucanue koHcniekTa 4 I1K-5 Koncnekr
COBPEMEHHOM CaMOTIOITOTOBKHU CaMOTIOITOTOBKHU
SJICKTPOHHUKH IloaroToBka k 1 IIK-5 TectupoBanue
TECTUPOBAHUIO
IToaroroska x 1 TIK-5 YcTHBIN ompoc /
YCTHOMY OITpocy / cobecenoBaHMe
cobece10BaHNIO
IToaroroBka x 2 T1K-5 BricTymiienue
BBICTYTUICHHIO (moknan) HA
(mokimamy) 3aHATUU
Hroro 8
Uroro 3a cemectp 36
TloaroroBka u cmavua 36 OK3aMeH

OK3aMC€Ha
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5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,

H BU]10B y'leﬁHOﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHSATUU
Bunbt yueOHOI e TeNbHOCTH
dopmupyembie
Jlek. [Tpak. Cawm. DopMBI KOHTPOJIA
KOMIIETEHIINU
3aH. 3aH. pao.
I1K-5 + + + Brictynnenue (nokian) Ha 3aHaTUN, KOHCTIEKT

camonoarotoBku, KonrponbHas pabora,
TectupoBanue, YcTHbIi orpoc / cobecenoBanue,

DK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 popM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeCcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

MaxkcumanbHbIA MaxkcumanbHbII MakcHmasIbHEL 1
@DopMBI KOHTPOJIA 6amt Ha 1-yto KT ¢ | 6amt 3a nepuon Oa 5a nepuon Beero 3a
Hayana cemectpa | Mexay 1KT u 2KT mekay 2KT una | cemectp
KOHEI[ ceMecTpa
7 cemecTp
BricTtymienue (1oknang) Ha 8 8 8 24
3aHATUU
KoHcnekT camonoaroroBku 4 4 4 12
KonrtpomnsHas padora 10 0 0 10
YcTHBIH onpoc / 4 4 4 12
cobeceoBanue
TectupoBanue 4 4 4 12
OK3aMeH 30
Hrtoro makcumym 3a 30 20 20 100
nepuo
Hapacraromum ntorom 30 50 70 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Ta6ymma 6.2 — Ilepecder OasIOB B OIEHKH 3a TEKYIIHH KOHTPOJIb
basel Ha 1aTy TEKyIIero KOHTPOJIs Onenka
>90% ot MakcuMalIbHOIN cyMMbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcUMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOiuIe

6.3.

Tabmuma 6.3 — Ilepecdet cymMMbl OATIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. IIpomblnuieHHBIE TEXHOJIOTMH U MHHOBaMU: YuebHoe nocobue / B. A. Cemurnazos - 2022. 240
c. [OnexrponHslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/9537.

2. CoBpeMeHHBIE MTPOOIEMbl HAYKH U MIPOM3BOJICTBA B 00JIACTH AJIEKTPOHHON TEXHUKH: YueOHOe
nocobue / II. H. HApoGor - 2011. 70 c. [DnexkTpoHHBIl pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/708.

3. Hanosnekrponuka: Yuebnoe nmocodue / I1. H. JIpo6oT - 2016. 286 c. [DnekTpoHHBIH pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/6436.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Ulyka, A. A. Hanosnektponuka : yueOHuK a1 By30B / A. A. lllyka ; mox oOrmieit pempakiueid A.
C. CuroBa. — Mocksa : U3garenscTBo FOpaiit, 2020. — 297 ¢. — (Bricmiee o6pa3zoBanue). — ISBN
978-5-9916-8280-0. — Texcr : anexktponnsiii / ObBC IOpaiit [caiiT]. [DaekTpoHHBIHN pecypc]: — Pexum
nocrtyma: https://urait.ru/bcode/451228.

2. llyka, A. A. Dnektponuka B 4 4. YacTp 2. MUKPOAIEKTPOHHKA : YUeOHUK 111 BYy30B / A. A.
[lyka, A. C. CuroB ; orBeTcTBeHHbIN pegaktop A. C. Curo. — 2-e u3., ucrp. u gon. — Mocksa :
N3narensctBo IOpaiit, 2020. — 326 c. — (Bricmee oOpa3oBanue). — ISBN 978-5-534-01867-7. —
Tekct : anektpoHubid // DBC IOpaiit [caiit]. [DnexkTpoHHBIN pecypc]: — Pexum moctymna:
https://urait.ru/bcode/451675.

3. llyxka, A. A. Dnextponuka B 4 4. YacTs 4. OyHKIIMOHATIbHAS JICKTPOHHKA : YI€OHUK JIJIsI BY30B
/ A. A. lllyka, A. C. Curos ; orBeTcTBeHHBIH peaaktop A. C. Curo. — 2-e u31., UCTIP. U JOM. —
MockBa : U3parensctBo HOpaiit, 2020. — 183 ¢. — (Bricmee ob6pa3oBanue). — ISBN
978-5-534-01873-8. — Texcr : anexkrponnsiii // ObBC IOpaitt [caiiT]. [DaekTpoHHBIHN pecypc]: — Pexum
nocrtyma: https://urait.ru/bcode/451677.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKUE MOCOOUs

1. CoBpemeHHbIe TPOOJIEMBl JJIEKTPOHHKH: MeToanueckue yKa3aHUs IJs MPOBEICHUS
MPaKTHYECKUX 3aHATHH U camocTosTenbHON padoTel / M. A. Koctuna - 2022. 15 c¢. [DneKTpOHHBII
pecypc]: — Pexxum pocryma: https://edu.tusur.ru/publications/9585.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI5 JIUIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeTOAMUECKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YKCTa JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 HHBATUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbsI U BOCHPUATHS WH(OPMALIUH.

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue JJIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHas ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THITA, yaeOHas
ayIUTOPHUSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHUYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MPOBEICHUS
3aHATHH CEMHUHApPCKOTO THUIA, MOMEUICHUE I MPOBEACHHS TPYINIOBBHIX W WHAWUBUIYAIbHBIX
KOHCYJIbTAlli, TTOMEIICHHUE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEKYTOYHON aTTECTAINH;
634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 220 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Her6yx Lenovo ideaPad S10-3;

- Komnrerorep;

- IIpoextop Nec v260x;

- DKpaH MPOECKTOPHBIN;

- Jlocka mapkepHasi;

- Komnwrorep (13 mit.);

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecrieueHue:

- Microsoft Windows 7 Pro;

- OpenOffice;

8.3. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCITOJIOXKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnactb, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmnuna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00eCcneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;

- 7-Zip;
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- Google Chrome.

8.4. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 Dransl pa3Butus u ocHoBHble |I1K-5 BeicTynuienue [IpumepHBIi nEpeYEHb TEM
HaIlpaBJIECHUs ANEKTPOHUKHU (mokian) Ha JUTS BBICTYTIIICHUS (JTOKITIa/1a)
3aHATUU Ha 3aHITUU
Koncniekr [IpuMepHBIi IepeyeHs TeEM
CaMOIOJATOTOBKU | JIJIsl KOHCIIEKTOB

CaMOIIOAT'OTOBKH

VYcrHbI# onpoc /

[IpuMepHBIii TIEpeUeHb

cobecel0BaHNE BOIIPOCOB ISl YCTHOTO
ompoca / codbecenoBaHUs

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN

OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX

BOITPOCOB
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2 CoBpeMeHHbIE MTPOOIEMbI [IK-5 BricTynenue [IpuMepHBIii IepeyeHs TeM
MIOJIyY€HUs U IPOU3BOCTBA (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa1a)
MaTepUajoB 3aHATUU Ha 3aHATUU
IOy IPOBOTHUKOBOH KoHncnekr [IpuMepHbIil IEpedYeHb TEM
SJICKTPOHHUKH CaMONOJITOTOBKH U1 KOHCIIEKTOB
CaMOIIOATOTOBKH
KonTponbHas [IpumepHBIii nepedeHb
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
Ycrablit onpoc / [IpumepHBIil nepeyeHb
co0ecen0BaHNE BOIIPOCOB ISl YCTHOTO
orpoca / codbeceoBaHUs
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBLIX 3aJaHUN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
3 CoBpemeHHbIE TPOOIEMBI [IK-5 BricTynenue [IpuMepHBIi TepeyeHs TeM
MHTETpaJIbHON (toxnan) Ha JUISL BBICTYTIJICHUS (JIOKJIa/1a)
MUKpPO3JeKTpOHUKHU. [TpobiieMbl 3aHITUU Ha 3aHATUU
Ha IyTH NIEPEX0Ja K Koncnekr [IprMepHBIil IEpedYeHb TEM
HaHOJJIEKTPOHHKE CaMOIIOAIOTOBKM |11 KOHCIIEKTOB
CaMOIIOATOTOBKH
YcrHblit onpoc / IIpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMEHaMOHHBIX
BOIIPOCOB
4 CoBpeMeHHBIE TPOOIEMBI IIK-5 Beictynnenue [IpuMepHBIii IepeyeHs TeM
(GYHKIIMOHATFHOU DJIEKTPOHHKH. (mokman) Ha JUTS BBICTYTIICHUS (JTOKJTa/1a)
@yHKIMOHAIbHASL AJIEKTPOHUKA 3aHITHH Ha 3aHATUU
— JJICKTPOHHKA Y€TBEPTOrO Koncmexr [IpuMepHBIil nepeyeHs TeM
TIOKOJICHHA CaMOIIOATOTOBKH JJI51 KOHCIIEKTOB

CaMOIIOAT'OTOBKH

YcTHBIH orpoc /

[IpumepHbIi nepedeHb

cobeceoBaHue BOITPOCOB [JIs1 YCTHOTO
ompoca / codbeceroBaHUs

TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUH

DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX

BOITPOCOB
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AIIEKTPOHUKU

5 IIpubopsl cOBpeMeHHOU

[IK-5

BricTynenue [IpuMepHBIii IepeyeHs TeM
(mokyan) Ha JUTSL BBICTYTUIEHUS (HOKIIa1a)
3aHATUU Ha 3aHATUU

Koncnekr [IpuMepHbIil IEpedYeHb TEM
CaMOINIOJATOTOBKU | ISl KOHCIIEKTOB

CaMOIIOAT'OTOBKH

YcTHbIi onpoc /

IIpuMepHBIil IepeyeHb

cobeceroBaHue BOIIPOCOB ISl YCTHOTO
ompoca / cobeceoBaHUS

TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpeboOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(OopMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE coJieprKaliue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMUPOBAHHOCTU KOMIIETEHLIUHI IIpUBeieHa B Tabuie 9.3.

Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Oruenka

dopmynupoBKa TpeOOBaHUH K CTETICHH KOMIIETCHITHH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kaxkoit 'OCT ycTanaBiuBaeT TEPMUHBI U ONpPEEICHUS OCHOBHBIX MOHITUN MHTErpaJbHBIX

MUKpocxeM?

1) TOCT P 2.105-2019;
2)I'OCT 15.101-98;

3) TOCTP 57421 - 2017,
4) 'OCT P 57435-2017.

2. Kakue ocHOBHbIE yCTpOICTBA PU3NUECKON JUIEKTPUUECKON AIEKTPOHUKH?

1) 3amoMHHArOIINE YCTPOMCTBA;

2) ycTpoicTBa CBEPKHU;

3) ®ypbe-Tponeccopsl U YCUITUTEINH,
4) reHepaTOpBHI.

3. Kakoe ycTpoicTBO HE OTHOCUTCS K (YHKIIMOHATBHOM SJIEKTPOHUKE?

1) ycrpoiicTBa Ha OCHOBE MPUOOpPa € 3apsAT0BOMN CBA3IO;

2) ycTpoiicTBa Ha OCHOBE MOBEPXHOCTHBIX SIIEPHBIX BOJIH;

3) ycTpoiicTBa Ha OCHOBE LIMJIUHAPUYECKOTO MarHUTHOTO 3 deKTa;
4) ycrpoiictBa Ha ocHOBe Y dekra ["anHa.

4. Kakoll KpeMHUM COCTOUT U3 OOJBIIOTO KOJMYECTBA 3€PEH, PACIOIO0KEHHBIX Xa0THYECKHU
OTHOCHUTEIILHO JIpYT Jipyra?

1) moNMMKpUCTAITNYECKHA;
2) MOHOKPHUCTAJUTMYECKHH;
3) MyJIbTUKPUCTATUTMYECKHI;
4) runepKpUCTaIITUIECKHII.

5. ¥V kakoro mMeTojia BeIpallliBaHWE MOHOKPHUCTAIa IPOUCXOIUT MyTEM BBITATUBAHUS €0 BBEPX
OT CBOOOJIHOM MOBEPXHOCTH OOJBIIOr0 00bEMa paciuiaBa, MPUBOJSA 3aTPAaBOYHBIN KPUCTAILI B
KOHTAaKT CO CBOOO/IHOM TTOBEPXHOCTHIO paciiiaBa?

1) MeTo1 30HHOH TUIaBKU;

2) meton Bepneitins;

3) MeTo HanpaBICHHON KPUCTAJUIU3AIUY;
4) meron Yoxpanbckoro.

6. Kakoli MeTon BbIpallMBaHUs KPUCTAJJIOB MCIOJb3YETCS IJs CO3/JaHUSl MCKYCCTBEHHBIX
JIparolueHHbIX KaMHEH, MPeuMYIIECTBEHHO CHHTETHYECKUX PYyOHWHOB U candupos, ¢
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10.

1.

12.

13.

14.

15.

16.

TeMnepaTypou IuiaBieHusi B npenenax 1173-2773 K ?
1) meton bpmmxmena-Crokbaprepa;

2) meton Bepueiins;

3) meron Kupomyroca;

4) METOJT 30HHOM TUTaBKH.

. Kak Ha3piBaeTcs SMmupuyeckoe HaOIIOICHUE, COTJIACHO KOTOPOMY KOJHYECTBO TPAH3UCTOPOB,

pa3MenaeMbiX Ha KpUCTAIE MHTErPAIbHOM CXEMBbI, YIBauBaeTCsl Kaxable 24 mecsia’?
1) ypaBuenue lpeaunrepa;
2) monenb Kponwnra — [lennu;
3) 3akoH Mypa;
4) apdext Xomna.
Kaxoil MmaTepuan umeeT JByMEPHYIO aNIOTPOIHYI0 MOIU(UKAIUIO YIiIepoaa, 00pa30BaHHYIO
CJI0OEM aTOMOB YIJIEpO/ia TOIIIMHON B OJUH aTOM?
1) repmanwmii;
2) MONMOJICHHUT;
3) KpeMHHUii;
4) rpadeH.

. Kakoe HampaBnenue He OTHOCUTCS K (YHKIIMOHATBHOM SJIEKTPOHUKE?

1) dyHKIMOHATBHAS aKyCTOAICKTPOHHKA;

2) (dyHKIIMOHAIbHASI HHTETPATbHAsS JICKTPOHUKA,;

3) ¢dbyHKIMOHATBHAS MarHUTORJICKTPOHHUKA,

4) (yHKIIMOHANTBHAS KPUODJIEKTPOHHUKA.

3a uro nomyunnu Hobenesckyto npemuto Auapei I'eiim u Koncrantun Hosoce! 1moB?

1) 3a mzobpereHue 3¢ (PEKTUBHBIX CHHUX CBETOAMOOB, MPUBEAMINX K MOSBJICHUIO IPKUX U
IHEProcOEperaImnx HCTOYHUKOB OEJIOTO CBETA;

2) 3a cO3/IaHKe YHUKAJIBHOTO YIJIEPOJHOTO MaTepuaia — rpadena;

3) 3a m3o0peTeHHUe MOJTYNPOBOJIHUKOBOW CXEMBI sl peructpauuu nzoopaxenuit — I13C-
CeHcopa;

4) 3a OTKpBITHE CBEPXIPOBOJIUMOCTH.

Kakoii maTepuan MOXeT IPUHATH Ha CMEHY KPEMHUIO B MUKPO W HAHODJIEKTPOHUKE?

1) MHKUT;

2) MONMOJICHHUT;

3) raseHur;

4) BIOPIIHT.

Ha ckoibKO MPOIIEHTOB YBEIUYMBACT CBOM 00HEM KPEMHUH MPH MEPEX0/1e U3 PaCIUIaBICHHOTO
COCTOSIHUS B KPUCTAJUIMYECKOE?

1) 5 %,;

2) 10 %;

3) 20 %;

4) 50%.

Urto He uMeeT BHYTpH ceOsl TMHaMHYeCKasi HEOTHOPOIHOCTh?

1) a1eMeHTOB TOMEHa;

2) 3apsOKEHHBIX YaCTHII,

3) BOJIH 3aps0BOM IJIOTHOCTH;

4) cTaTHYeCKUX HEOTHOPOTHOCTEH.

[Ipu kakoil TaKTOBOM YAacTOTE B MbE30KEPAMUUYECKUX MATpHUIlaX CUUThIBaHWE MH(GOPMALUU
MpOUCXOAUT 0e3 e€ paspyIieHus?

1) 1,5 MI'ny;

2) 1 MI'l];

3)2 MI'y;

4) 2,5 MI'..

Kakue Harpy3ku MOTYT BbIIEP)KATh IbE30KEPAMUUYECKHUE MATPULIBI?

1)10 g;

2)20 g;

3)15¢g;

4) 5g.

[TonoxuTtenpHBIE CBOMCTBA Tpad)eHa U ero MPUMEHEHHE OCHOBAHBI HA OTCYTCTBHE y HETO?

CornacoeaHa Ha noptane Ne 69028 16



17.

18.

19.

20.

21.

N —

SNk

13.
14.
15.
16.

1) 3anperieHHOi 30HBI;

2) BaJICHTHOMW 30HBI;

3) 30HBI IPOBOJUMOCTH;

4) 30HBI CBETUMOCTH.

Kto momyunn HoGeneBckyto npemuro no pusuke 3a n300peTeHre TpaH3ucTopa?

1) F'opnon Myp;

2) PoGept Hoiic;

3) Yunesaum loxu;

4) Anexcanap bem.

[To kakOMy BCEMHPHO M3BECTHOMY 3aKOHY OIPENEISIOT POCT IJIOTHOCTU KOMIIOHEHTOB Ha
OJHOM KpHucTayie?

1) Mypa;

2) Hotica;

3) llloxnu;

4) Caa.

Ha xakoMm pa3zmepe ocTaHOBHJIACh COBPEMEHHAas TEXHOJOTHS HU3TOTOBJIEHHUS KPHUCTAJIOB
WHTETpaJbHbIX CXEM?

1) 5 am;

2) 14 awm;

3) 32 HMm;

4) 64 am.

bnarogaps yemy paGouasi Temnepatrypa KpEMHHEBBIX IMO/IOB BbIIIE, YEM y T€PMAHUEBbBIX?

1) oTcyTCTBHE KOBAJICHTHBIX MOJIAPHBIX CBSI3CH;

2) OTCYTCTBHEM 3alpEIICHHON 30HBI;

3) Gosiee MUPOKOI 3aMpEIIeHHON 30HE;

4) HenPsIMO30HHBIM NEPEXOAAM.

high—k TexHomorus - Texnosorus npousBoacTBa MOII momynpoBOIHUKOBBIX MPUOOPOB C
MOJA3aTBOPHBIM JAUBJIEKTPUKOM, BBINOJHEHHBIM M3 MaTepuala ¢ JAUIIEKTPUUYECKOU
MIPOHMIIAEMOCTHIO OOJIBINCH, YeM y Kakoro marepuana?

1) nnokcua TUTaHa;

2) TMoKCHIa KPEMHHSI;

3) oxcua TepMaHus;

4) okcuaa oJoBa.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. OnuimTe TeXHOIOTUIO MOJIYUYCHHUS MOHOKPUCTAJIIIMYCCKOT'O KPCMHU.

OnuumTe Tporu3BOACTBO MOJIUKPUCTAININYECKOTO KPEMHMS 110 TEXHOJIOTUU BOCCTAHOBJICHUS B
mazme CBY paspsina.

Onumure MeTo]1 BbIpallliBaHUsI MOHOKPHUCTAJUIOB KPEMHUS METOAOM HY0OXpanbCKoro.

OnumuTe METo ] OYUCTKH MOHOKPUCTAIUIOB KPEMHUSI METOJIOM OECTUTEIHHON 30HHON TUIaBKH.
Pacckakute 0 COCTOSTHMM U IIEpCIIEKTUBAaX MIPOU3BOJACTBA KpeMHMsI B Poccum.

Pacckaxxute 0 MOIMOACHUTE, €ro CBOMCTBAaX M NMEPCIIEKTUBHBIX MMOIYIPOBOJHUKOBBIX PUOOpax
Ha €r0 OCHOBE.

Yro takoe rpadeH, ONMUIINTE CTPYKTYPY MaTepuaia u ero yHUKaJbHbIe CBOMCTBA.

Onwumute n3BectTHse Bam criocoObl nomyueHus rpageHa.

Onummre CBOMCTBAa MOHOCIIOMHOTO U IBYXCIIOMHOTO TpadeHa.

OnuimuTe METOABl MOJYUYEeHHUs IUIACTHH rpadeHa OONbIIMX pa3MepoB, MPHUTOJHBIX IS
MaccoOBOT0 MTPOU3BOJICTBA IPa)eHOBBIX MHTETPATBHBIX CXEM.

. K10 Takoii 'opgon Myp u kakoil 3aKOH HOCUT €0 UM U O YEM F'OBOPUT 3TOT 3aKOH?
. KakoBbpl mpuHIUNUAIbHBIE KaYECTBEHHbIE M3MEHEHMS, CBSI3aHHBIE CO 3HAUYUTEIbHBIMU

YMEHBUICHUSMU pa3MepoB 37eMeHToB MC, HaHOTEeXHOJIOT HH.

Ha3zoBuTe 1 onumuTe OCHOBHBIE MPOOJIEMBI IIEPEX0a OT MUKPO - K HAHOAJIEKTPOHUKE.

KakoBbl MUHMMAaJIbHO BO3MOXKHBIE pa3Mephl JUO0B U TPAH3UCTOPOB?

Yro takoe high—k TeXHOIOTUS U 11 4ero OHA HYKHA.

Ha3zoBuTe HOBBIE MOAXOMBI K K CO3JAaHMUIO 3JEKTPOHUKHM HAHOPA3MEPHBIX AJIEMEHTOB H
HaHOCTPYKTYD.
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11.
. OOpaTHBII MHKUHUPUHT MUKPOCXEM U U3AETHUH IEKTPOHUKU U KOMMepYecKas TaifHa.
13.
14.

N =

XA

10

COXIR

Pacckaxxute 00 opranuzanuy nepesayy CUrHajia ¢ UCIoJIb30BaHUEM CITMHOBBIX BOJIH.

Yro Takoe MHOTOKpPaTHOE MCMOJIb30BaHUH 3JIEKTPOHOB B HAHOCTPYKTYpaX.

UYro Takoe yriaepoaHble HAHOTPYOKH U KPEMHHUEBbIE HAHOIIPOBO/A.

TpexmepHas TEXHOJIOTHS POU3BOICTBA MUKPOCXEM.

[TpuunHbI aKTYanbHOCTH (PYHKIIMOHATBHON AJIEKTPOHUKH.

UTo J1eXHUT B OCHOBE (DYHKITMOHAIBHON AJICKTPOHHKH.

Enunas moxens npubopa GyHKIMOHATEHON JIEKTPOHUKH.

BunToBas HEyCTOMYMBOCTH TOKa B MOJYHNPOBOJHUKAX: UCTOPHUSI OTKPBITHUS, MEXaHU3M,
CBONCTBA.

OcHOBHbBIE NMPUYUHBI HUHTEpECa K BUHTOBOW HEYCTOMYMBOCTH, KaKue HOBbIE NPUOOPHI
CO3/1aI0TCS Ha €€ OCHOBE.

OnumuTre yCTpOUCTBO U OCHOBHBIE XapaKTEPUCTUKHU OCHHJLIUCTOPHOTO CEHCOpa MarHUTHOM
WHAYKIHU.

Onumure ycTpoicTBO M OCHOBHBIE XapAaKTEPUCTUKH OCIMIIIUCTOPHOIO CEHCOpa TEMIIEPaTyphl.
OnuimuTe yCTPONUCTBO M OCHOBHBIE XapaKTEPUCTHUKU OCHMJUIUCTOPHOTO MOPOTOBOIO CEHCOpa
TEMIIEPATYPHI.

Onummre ycTpoicTBO M OCHOBHBIE XapaKTEPUCTUKH OCIUITUCTOPHOIO TeHepaTopa.

OnumuMre nepsble TPAaH3UCTOPHI HA IrpadeHe.

Onumute rpadeHoByro Tpan3uctopuyto TexHosoruro GNRFET.

OnuiuTe yCTpORCTBO TOJIEBOTO rpad)€HOBOTO TPAH3UCTOPA.

Pacckaxute 0 BBICOKOCKOPOCTHBIX Ipa)eHOBBIX TPAH3UCTOPaX, UX YCTPOICTBE U KOHCTPYKIIUU.
PacckaxuTe 0 BBICOKOCKOPOCTHBIX I'pa)€HOBBIX TPAaH3UCTOPAX U HUX TEXHUUYECKHUX
XapaKTePUCTHKAX.

9.1.3. IlpuMepHBIii IepeYeHb TeM JJIA BICTYILICHHS (I0KJIa1a) HA 3aHATHH

. Bxnan oTeuecTBEHHBIX YUEHBIX B pa3BUTHUHU IEKTPOHUKH B 20 BEke.
. IIpyHIUNIUanbHbIe KAYECTBEHHBIE U3MEHEHHUs], CBSI3aHHBIE CO 3HAUYUTEIIbHBIMU YMEHBIICHUSAMU

pa3MepoB IEMEHTOB UHTETPAJIBHBIX CXEM.
Anma3 kak marepuain aiis CBU-npubopos.

JusnexkTpudeckast J€KTPOHUKA.

CoBpeMeHHbIE TEXHOIOTUYECKHE MaTepHalIbl il COOPKH U TePMETU3AIIMN UHTETPATIbHBIX CXEM,
CBETOMOOB, CUJIOBBIX MOJTYIPOBOJHUKOBBIX IPUOOPOB U MOYJICH.

AnTennbsl CBY B uHTErpajlbHOM HCIIOIHEHUH.

BuHTOBas HEYCTOWYMBOCTH U IPUOOPHI HA €€ OCHOBE.

KpeMmHuil «colHeqHOro KauecTBa»: Mponu3BoJcTBO B Poccum.

Opranunyeckas 3JIEKTPOHUKA - COBPEMEHHBIE TEHACHIIUN U TIEPCIIEKTHUBBI.

I'epmaHaH - HOBBIM MaTepHaJ MOJYNPOBOJAHUKOBOW DJJIEKTPOHUKM: IOJYyYEHHE U
NEePCIEKTUBHBIE TPHOOPHI.

CoBpeMeHHbIE 3JIEKTPOU30IISALIMOHHBIE KOMIIayH/IbI.

TenneHunn pa3BUTHS, HOBbIE HAIIPaBJICHUs U IPOTHO3 Pa3BUTUS MUKPOIIEKTPOHUKH.
OnexkTpoHHas cTparerust Poccuu.

9.1.4. [IpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

. DoTo3IeKTpUIECKHE TIPeoOpa3oBaTEIH.
. DHeproHe3aBucumas pesuctuBHas namsaTh (Resistive RAM, RRAM)- tepabaiitel o0bemMa u

BBICOKOE OBICTPOJICHCTBHE.

HoBasg TexHOJIOTHS MHUKPOCKONUHU JJsI KOHTPOJS MPOU3BOACTBA TPEXMEPHBIX
norynipoBofHUKOBBIX YumnoB TSOM (Through-Focus Scanning Optical Microscopy).

[TpubGops! Ha 3P dekre ["anHa.

JuanekTpudeckas 3JIeKTPOHUKA.

XeMOTpOHHKA.

MonekysipHasi 3JIeKTPOHHKA U OMO3JIEKTPOHUKA.

TpexmepHas rpadeHoBast HIEKTPOHUKA.

CoBpeMeHHbIE TEXHOJOTHYECKHE MaTepHuajbl il COOPKU M TepMETHU3alNN HUHTErpalbHbIX
MHUKPOCXEM, CBETOMO/I0B, CUIOBBIX MOJIYIPOBOJIHUKOBBIX TPUOOPOB U MOTyJIEH.

HoBoe nokosienue mupoKO30HHBIX MOJIYIPOBOAHUKOBBIX MaTepuanoB (HUTpuA ramwus, GaN) u
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pubopoB (rerepoanurakcuaibabie cTpyKTyphl (I'DC) Tana AlGaN/GaN).

9.1.5. lIpuMepHBIi NepevYeHb BONPOCOB /ISl YCTHOTO ONpoca / codece10BaHUsA

—_

ITouemy KpeMHHH CTaJl OCHOBHBIM MAaTEPUAIIOM COBPEMEHHOU MUKPOIJIEKTPOHUKH.

2. OnuumuTE COCTOSIHUE U NMEPCHEKTHBBI pPa3BUTHUS MPOU3BOACTBA IMOJIUKPUCTATINYECKOTO
KkpeMHus B Poccuiickont @enepanuu.

Onumure MeTo]1 BhIpallMBaHUsI MOHOKPHUCTAJUIOB KPEMHUS METOAOM HYOXpanbCcKoro.

3a yro nonyunnu HoGenesckyto npemuto Anzapeit 'eiim n Koncrantun HoBocénos.

. Kto takoii 'opnon Myp u kakoif 3aKOH HOCUT €ro UMs U O 4eM FOBOPHUT 3TOT 3akoH? Kakum
croco0oM ObLI MoJTy4YeH 3akoH Mypa?

Yro takoe BUC u CBUC, TeXHOIOrHYeCKUe OCHOBAHHMS UX ITOSIBICHUSA?

. Pacckaxkure o nmepcnekTUBax pa3BUTUsI HAHOIJIEKTPOHUKHU B Poccun.

oW

~ o

9.1.6. [IpuMepHbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBHBIX padoT

1. OnumuTe MEeTOA BhIPALIMBaHUS MOHOKPUCTAJUIOB KPEMHUSI METOAO0M HOXpanbCKOTo, yKaXKUTe
JIOCTOMHCTBA U HEJOCTAaTKU 3TOr0 METO/a.

2. OnumuTe METO] BbIpalllUBaHUS MOHOKPHUCTAJUIOB KpeMHUs MeTtogoM Kupomyrnoca, ykaxuTe
JIOCTOMHCTBA U HEJOCTAaTKU 3TOr0 METO/a.

3. OnumuTe METOM BhIpAIIMBAaHUS MOHOKPUCTAJUIOB KPEMHHSI METOJIOM BepHeuns, ykaxuTe
JIOCTOMHCTBA U HEJOCTAaTKU 3TOr0 METO/a.

4. OnumuTe METOJA BbIpAlIMBAHUS MOHOKPHCTAJIOB KpPEeMHHS MeToaoM bpumxmena-
Crokbaprepa, ykakxute JOCTOMHCTBA U HEJIOCTATKU 3TOTO METOJA.

5. OnummuTe MEeTO]| BhIpalMBaHUs MOHOKPHUCTAIUIOB KPEMHHSI METOJJOM 30HHOM IIJIaBKU, YKaXKUTE
JIOCTOMHCTBA U HEJOCTAaTKU 3TOr0 METO/a.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoOid, CITIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaia He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B Y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

,Z[J'I?I JUl € OrpaHUYC€HHBIMHU BO3MOXHOCTAMH 3I0POBbA W HHBAJIHUAOB HNPEAYCMOTPCHBI
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JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0yvaromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, THCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO allapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJdA JUIl ¢ OrpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. [ Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IPEJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHMBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMH
310POBbS U WHBAIHAOB MO AUCHUILIMHE MPEAycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNITUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMU cJIyXa:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JIA JIUL € OT'PAaHMYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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