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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. M3ydyeHue CBOMCTB MaTepuaioB, UCIOJIb3YEMbIX B IPOM3BOCTBE MOIYNPOBOJIHUKOB, METO/IOB
UX aHalu3a M KOHTPOJIS KayecTBa, a TAaKXe€ IOJydYeHHE HABBIKOB BHIOOpAa MaTepuasoB IS
MHUKPOAJIEKTPOHHBIX UM HAHOIJIEKTPOHHBIX YCTPOUCTB C YYETOM TpeOOBaHUM K CBOMCTBaM.

1.2. 3agauy AUCHUILIUHBI

1. U3yuuTh OCHOBHBIE MaTepHalbl, UCHOJb3yEeMble B MPOU3BOJCTBE MOJYHIPOBOJIHUKOBBIX
YCTPOMCTB, UX CBOMCTBA U XapaKTEPUCTUKH.

2. OcBOUTH METOJBl aHAJIW3a MATEPHAJIOB, BKJIOYAs XUMHYECKUHU COCTaB, PU3HUECKUE U
ANEKTPUYECKUE CBOMCTBA, @ TAK)KE METOJIbl KOHTPOJIS KauecTBa MaTepHasloB.

3. IlonyuuTh NMpaKTUYECKHWE HABBIKU MO H3TOTOBIECHHUIO MOJYNPOBOJHUKOBBIX CTPYKTYp U
YCTPOMCTB Ha OCHOBE PA3IMYHBIX MaTEpPUAIOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

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

Monaynb quctuiuine: Moayis npodecCHOHaIbHON MOATOTOBKY (major).

HNunexc nuctumaunel: b1.B.01./1B.02.16.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-4. Cniocoben
UCIIOJIb30BaTh METO/IbI
HUCCIICO0BAHUA U
YIpaBIECHUS TPOIIECCOM
pa3pabOTKU U CO3AaHUs
00BEKTOB
pohecCHOHATLHOM
JESITCIIBHOCTH

[1K-4.1. 3naer
MaTeMaTUYECKUH armnapar
ANEKTPOHUKU ISl aHAJIN3a,
ONKMCAHMS U UCCIIECIOBAHUS
YCTPOMCTB U CUCTEM
ANEKTPOHUKHU U
HaHORJIEKTPOHUKH

3HaeT MaTeMaTHYECKHUE 3aKOHbI, Ha KOTOPBIX
OCHOBBIBAIOTCSI IPUHLIUIIBI pAOOTHI
IIOJIYIIPOBOTHUKOBBIX YCTPOMCTB

[1K-4.2. YMeeT npuMeHsITh
HaBBbIKU YHUCJICHHOTO aHAJIN3a,
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS U
MIPOEKTUPOBAHMUS, A TAKKE
OCHOBHbI€ NMPUHIIUITBI TEOPHH
pa3pabOTKH yCTPOUCTB U
CUCTEM 3JIEKTPOHUKHU U
HAHODJIEKTPOHUKHU

VYMmeeT BBIOMpaTh MaTepuaibl U METOABI AJIs
CO3aHUSI MTOJIYIIPOBOJHUKOBBIX CTPYKTYD,
aHAJIM3UPOBATh U UHTEPIPETUPOBATH
pe3yNbTaThl U3MEPEHUI U SKCIIEPUMEHTOB,
pa3pabaTbIBaTh U ONTUMHU3UPOBATH
TEXHOJOTHYECKHE MPOLIECCHI [T
MIPOU3BOJICTBA MOIYITPOBOIHUKOBBIX
MaTepHaJIOB U YCTPOMCTB, a TAK¥KE
HCIIOJIb30BaTh COBPEMEHHBIE TPOrPaMMHBIE
CpelcTBa AJis MOJIETMPOBAHUS U aHATTN3a
MOJTYIPOBOTHUKOBBIX CTPYKTYP.

I1K-4.3. Bnaneet
TOTOBHOCTBIO ITOJIB30BAThCS
MaTeMaTUYECKUM anmnaparomM
B 00J71aCTH AIEKTPOHUKHU U
HAHORJIEKTPOHUKH JIJIs1
aHaJn3a, OUCAaHUI U
HCCIIE0BaHUS YCTPOICTB U
CHUCTEM AJIEKTPOHUKHU U
HAHORJIEKTPOHUKH

Brnaneer HaBbIkamMM aHaNM3a, ONUCAHUS U
UCCJIEIOBaHMS 2JIEKTPOHHBIX YCTPOUCTB C
IIOMOUIBIO CPEICTB JIs1 MOJEIUPOBAHUS U
aHaJIM3a MOJIyIPOBOAHUKOBBIX CTPYKTYP

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 3 3a4eTHRIX equHuIl, 108 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUJAAM YY4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4SOHOM JIeITeIbHOCTH

= Beero  |CemecTpbl
Bunbl yueOHOM nesTebHOCTH

4acoB 2 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 36 36
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
CamocrosiTesibHAsi padoTa 00y4alOIIMXCH, B T.4. KOHTAKTHAsl 72 72

BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 30 30
IToaroroBka K TECTUPOBAHUIO 42 42
O0mas Tpy10eMKOCTH (B Yacax) 108 108
Oo0mas TpynoemMkocTsb (B 3.e.) 3 3

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
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tabymue 5.1.

Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

Bcero yacos
Jlek. | Ilpak. | Cawm. ®opmupyemsbie
HasBanus paznenos (TemM) JUCIUILINHBIL (Ge3
3aH., 9| 3aH., 9 | pad., q KOMIIETEHITHN
AK3aMeHa)
2 cemecTp
1 BBenenue B nonynpoBOJAHUKOBBIE 3 2 14 19 I1IK-4
MaTepuasbl U MOTYIIPOBOJHIUKOBBIC
yCTpOMCTBA
2 Kpucrannudeckasi CTpyKTypa U 30HHas 4 6 14 24 I1K-4
CTPYKTypa
3 DnekTpodusnyeckre CBOMCTBA 4 - 14 18 I1K-4
MOJTyPOBOIHUKOBBIX MaTEPHUAJIOB
4 O6paboTKa U U3rOTOBIICHUE 4 4 14 22 I1K-4
MOJTYPOBOTHUKOBBIX MaTEPHUAJIOB
5 IomyipOBOTHUKOBBIE TIPUOOPHI U CXEMBI 3 6 16 25 I1K-4
Uroro 3a cemectp| 18 18 72 108
Uroro| 18 18 72 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. TIO JICKIUSIM)
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Hazpanwus paznenos Copep:xanue pa3fenoB (TeM) AUCHUTUTHHBI Tpynoemxocts dopmupyembie
(TeM) TUCIUIUTAHBI (B T.4. IO JICKITUSIM) (neximomHHbIe KOMIIETCHITUHU
3aHATHUSA), U
2 cemecTp

1 Benenue B Onpenenenre OCHOBHBIX TEPMUHOB U 3 [1K-4
MOJIyIPOBOJIHUKOBbIE  |moHATUH. Kakue MaTepuanbl UCHOIb3YHOTCH,
MaTepuaibl U KaK OHU pa0bOoTaOT U KaK OHU MPUMEHSIOTCA
MOJIyIPOBOJIHUKOBBIE  |B MUKPO-HAHOAJIEKTPOHHUKE
yCTpO¥icTBa Hroro 3
2 Kpucrannuueckas IIpocTsle U CIOXKHBIE KPUCTAIUNINYECKHE 4 I1K-4
CTPYKTypa U 30HHAS CTPYKTYypHbI. Teopus Tpymin U CAMMETPUN
CTPYKTypa KpUCTAIIOB. VCIIONIb30BaHNEe TEOPUU TPYIIIT

JUTsI OTIPEICIICHHS TPAHCISLIUOHHOMN

CUMMETPHUHU KPUCTAJUIOB U MpaBuiia oToopa.

[Ipupona cun B3auMOIEHCTBUS MEXKILY

aTomMamu B Kpucraie. KBaHTOoBOE

konebanue. @oToH. [LIOTHOCTE COCTOSTHMUIA.

AnmnabaTryeckoe npuodImKeHue. DIeKTPOH

B [IEpUOAMYECKOM M0Je. 30Ha bpuiutosHa.

Teopust GyHKIIMOHATIA STIEKTPOHHOM

TUIOTHOCTHU

Hroro 4
4




3 Dnexrpoduzndeckue
CBOIICTBa
MOJIYIIPOBOJHUKOBBIX
MaTepHaIOB

3aBUCUMOCTB JIEKTPOIIPOBOHOCTH
HOCHUTEJIEH 3apsiaa OT TEMIIEpaTyphl B
MOJTYTIPOBOTHUKAX U MeTaiax. D ekt
XoJi1a ¥ ero NpUMEHEHUE JJIs1
UCCIIEIOBaHUS MOITYIIPOBOJHUKOB C IBYMSI
THIIAMH HOCUTENEN 3apsaa. MarHuTHBIN

3G (}EKT U TEPMODIICKTPUICCKHUE SIBIICHUS B
MOJIyIPOBOJIHUKAX, a TAK)KE UX IPUMEHEHNE
B J1eKTpoHMKE. CHUIIBHOE 3JIEKTPUUECKOe
110JIe, KOTOPOE MOKET BbI3BaTh pa30IpeB
HOCHUTeIeH 3apsaa u Apyrue 3PGEeKThI.

D¢ dexr 'anna, 3unepa u Openkens, a
TaK)Ke IPUPOJIa IOBEPXHOCTHBIX YPOBHEN U
TEOpus CJI0s1 IPOCTPAHCTBEHHOTO 3apsijia B
IIOJIYIIPOBOIHUKAX. BinstHue
MIOBEPXHOCTHOM peKOMOMHALIUY Ha
JUINTEIbHOCTD )KU3HU HOCUTEIIEH 3apsiia B
oOpa3iax KOHEYHOH JUHBL. ONTHYIeCKHe
KO3 PHUIUEHTH 1 MEXaHU3MBI MTOTJIOMICHUS
B ITOJTyTIPOBOJTHUKAX: COOCTBEHHOE U
SKCUTOHHOE MOIJIOIIEHHUS, YUEeT 3JEKTPOHHO-
JBIPOYHOIO B3aNUMOJECHCTBHS U IPUMECEH

TIK-4

Htoro

4 O6paboTka u
U3TOTOBJICHHE
MOJTYTIPOBOTHUKOBBIX
MaTepHaIOB

Mertoabl anuTakcuu Si U3 ra3oBoi ¢assl,
JIETUPOBAHUE U aBTOJICTUPOBAHUE,
0COOEHHOCTH BBIPAIIMBAHUS CTPYKTYP CO
CKPBITBIMH CJI0SIMH, ra30(a3Has SMUTaKCus,
XJIOPUAHOE, XJIOPUAHOTUAPUIHOE U
MOCruapuaHoe J1erupoBaHue, )KUIKOCTHAS
SMUTAKCUS U €€ 00JIaCTH IPUMEHEHHUS,
MEXaHU3M KPUCTAJUIN3ALUU U3 pacIulaBa,
¢a3oBoe paBHOBECHE, pABHOBECHAS U
HEPaBHOBECHAs KPUCTAJLIN3ALINS,

K03 PULIMEHT pacripesieNeHus IpuMeceH,
MOJIEKYJIAPHOIYY€Bast OIIUTAKCUS,
cTpykTypsl st CBY TpaH3ucTOpOB, 1M0J0B
[oTTKH, 0COOEHHOCTEH MOTYyYEHHUS TOHKUX
CJIOEB 3aJaHHOW HEOJHOPOAHOCTH
pacrpeneieHus IPUMeCen, CTPYKTYPBI CO
CKPBITBIMHU CJIOSIMU, TIOJIy4EHUE CTPYKTYD C
JUDJIEKTPUYECKUMU U
MOJIMKPUCTAIIMUYECKUMU CIIOAMU,
nosryuenne KHU cTpykryp, MeTobl
IPSMOTO U HENpsAMOTro (POPMUPOBAHMS,
riy0okast

MMILIAHTAlMs KUCIOPOAa U a30Ta, pacyer
TpeOyeMBIX /103, OTIKUT PEKPUCTAIUIU3ALUU

I1K-4

HUroro
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5 IlosyripoOBOHUKOBBIE
npUOOPHI M CXEMBI

[IpumeHeHne nosynpoBOIHUKOBBIX JHOJIOB:
oxHO(ha3Hask OJHOIOIYTIEPHO/IHAS,
JIBYXITOJIYTIEPHOJIHASL CO CPEIHEN TOUKOM,
oaHO(ha3Has MOCTOBAsI, ITAPAMETPHUYECKHI
CTaOMIIN3aTOP HAIIPSDKEHHSI, OUITOISIPHBIC
TPaH3UCTOPBI, CTPYKTYpa U PEKUMbI
paboThI, GU3HYECKUE TIPOIECCHI, CXEMBI
BKJIFOUEHUSI, CTATUYECKUE XapaKTEPUCTUKH,
SKBHUBAJIEHTHBIE CXEMBbI, PEXUMBI PaOOTHI,
Ipe/iebHbIE PEKUMBI, pacueT paboyero
peXUMa, AMHAMUYECKNE XapaKTEPUCTUKH,
PEXUMBI pabOThI YCUIIMTEIbHBIX KaCKaJI0B,
I10JIEBbIE TPAH3UCTOPBI, IOJIEBOI TPAH3UCTOP
C p-n [IEPEXO0/I0M, CXEMBI BKJIFOUEHUS.
®oro3nemeHTbl. DOTO3IEKTPOHHBIE
YMHOXUTENIH. POTOIIEKTPUYECKHE
IpuOOpPbI HA OCHOBE BHYTPEHHETO
dororddexra. DoTOpE3UCTOPEI.
®oTtoanoibl. POTOTPAH3ZUCTOPHI.
®ororupuctopsl. CBETOAUOIBI.
OnTOo3/1eKTPOHHBIE YCTPONUCTBA

TIK-4

Htoro

Hroro 3a cemectp

18

HUroro

18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabmua 5.3. — HauMeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenos (Tem)
JUCHUITIINHBI

HanmeHnoBaHue npakTU4ecKux
3aHATUN (CEMUHAPOB)

TpynoemMKoCTb, 4

dopMupyemble
KOMIIETCHIIUU

2 cemecTp

1 Beenenue B
MOJIYITPOBOJIHUKOBBIE MATEPUAIBI
Y TIOJIyITPOBOTHUKOBBIE
YCTpOWCTBA

DIIeMEHThI HU3KOPAa3MCPHBIX
CTPYKTYp

I1K-4

Hroro

2 Kpucrammnyeckasi CTpyKTypa u
30HHAsI CTPYKTypa

ATOMHasl ¥ 30HHAs CTPYKTypa

TIK-4

Htoro

4 O6paboTKa U U3rOTOBIICHUE
MOJTYTPOBOTHUKOBBIX MaTEPHUAJIOB

Toxu yreuku. TexHonoruu
00pbOBI C TOKAMH YTEUKU

Lo K=Y RNl I \S)

I1K-4

HUroro

~

5 TonynpoBoAHMKOBEIE TPUOOPHI
U CXEMBI

HccnenoBanue TyHHEJIBHOTO
s dexra HA TYHHEITBHOM
nuone. MccnenoBanue
XapaKTepUCTHK TPAH3UCTOpa

(o)

I1K-4

Hroro

Hroro 3a cemectp

18

Htoro

18

5.4. J1aGopaTopHbIe 3aHATHS

He npenycMoTpeHo y4eOHbBIM MIIaHOM
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmuia 5.6. — Bujbl caMoCcTOATeIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Hazpanwus pa3nenos (Tem) Bt . Tpynoemkocts, | DopMupyemslie Dopmbl
JUCUHUTLTUHBI CaMOCTOATCILHON q KOMIIETEHIIMHI KOHTPOJIA
paboThI
2 cemecTp
1 Beenenue B [ToaroroBka K 3auety 6 [1K-4 3a4éT Cc OIICHKOU
MOJIYITPOBOIHUKOBBIE C OLICHKOM
MaTepHalbl U IloaroroBka k 8 T11IK-4 TectupoBanue
MOJIYITPOBOIHUKOBBIE TECTUPOBAHUIO
yCTpoOiCcTBa Utoro 14
2 Kpucrammnueckas [ToaroroBka K 3auety 6 I1K-4 3a4€T C OLICHKOM
CTPYKTYypa U 30HHas C OLICHKOM
CTPYKTYpa IloaroroBka k 8 T11IK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 14
3 DnekTpodusnyeckue [ToaroroBka K 3auety 6 I1K-4 3a4€T C OLICHKOM
CBONCTBa C OLICHKOM
NOJIYIIPOBOJHHUKOBBIX IloaroroBka k 8 T11IK-4 TectupoBanue
MaTepHaIoB TECTUPOBAHUIO
Hroro 14
4 O6paboTKa u [ToaroroBka K 3auety 6 I1K-4 3a4€T C OLICHKOM
WU3rOTOBJICHUE C OLICHKOM
OJYIIPOBOJHHUKOBBIX IloaroroBka k 8 T11IK-4 TectupoBanue
MaTepHaIoB TECTUPOBAHUIO
Uroro 14
5 IonynpoBoguukoBeie  |IloaroroBka k 3a4eTy 6 I1K-4 3a4€T C OLICHKOM
npuOOPBI U CXEMBI C OLICHKOM
ITogroroska k 10 [1K-4 TectupoBanue
TECTUPOBAHUIO
Hroro 16
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEeHINH, JOPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJOB 3aHATHH

CooTBeTcTBHME KOMIETEHIHH, (GOPMUPYEMBIX MPU M3yYCHUH TUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBIeHO B Tabmuie 5.7.
Tabnumua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yYEHUH TUCIMILINHbI, U BUIOB

3aHATUU

@opMupyemMble KOMIIETEHIUU

Bunbl yueOHOIl esTenbHOCTH

JIek. 3aH.

[Ipax. 3aH.

Cam. pa0.

@OpMBI KOHTPOJIA

IT1K-4

+ +

+ 3ayéT c oneHkoi, TecTupoBanue

6. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
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6.1. banabHble oeHKH 11 GOPM KOHTPOJISA

bannbsHbIe o1IeHKH 115 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuua 6.1 — banipHbIE OLIEHKH

. . | MakcumainbHbIi Gan
MakcumManbHbII MaxkcumanbHbII
3a IEPUOJ MEKIY Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0aut 3a mepuos
2KT u Ha xoHeEI CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
2 cemecTp
3auéT ¢ OlleHKOU 15 15 15 45
TectupoBanue 15 15 25 55
Hroro makcumym 3a 30 30 40 100
nepuos
Hapacraromum urorom 30 60 100 100

6.2. IlepecueT 02/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABJICH B TabmuIe 6.2.
Tabmuma 6.2 — Ilepecuer OaIOB B OIIEHKH 32 TEKYIIMI KOHTPOIh

bainel Ha naTy TEKyIero KOHTpOoJIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% no 89% ot MakcuManbHOM cymMMbl 6arioB Ha aaty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecuyeT cymMMbl 6aiioB B TPAJUIMOHHYIO U MEXAYHApPOJHYIO OIICHKY MPEJCTaBIEH B TaOIHIe

6.3.
Ta6mmma 6.3 — Ilepecder cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (OTIIHYHO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEeyIOBJICTBOPUTENBHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYecKOe U MH(OPMAIITHOHHOE o0ecneyeHHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Copoxun, B. C. Marepuanbl U 3J1€MEHTHl 3J1E€KTPOHHON TexXHUKHU. [IpoBOoJgHUKH,
MOJIyIPOBOHUKH, Au3NeKTpukn : yueouuk / B. C. Copoxun, b. JI. Autunos, H. I1. JIazapeBa. — 2-e
u3n., ucup. — Cankrt-IlerepOypr : Jlaup, 2022. [DnekTpoHHBIA pecypc]: — Pexum nmocrtyma:
https://e.lanbook.com/book/212135.

7.2. JlonotHUTEIbHAS JIUTEpaTypa

1. Crapocenbckuii, B. . ®u3uka moaynpoBOIHUKOBBIX MPUOOPOB MUKPOIIEKTPOHUKH : yueOHOE
noco6ue s By30oB / B. M. Ctapocensckuii. — Mocksa : M3gatensctBo HOpaiit, 2019. — 463 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://urait.ru/bcode/425163.
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7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. ByntoB, E. A. CoBpeMeHHBIE yCTpOHCTBA U 3JIEMEHTHl HAHOBJIEKTPOHUKH : ydeOHO-
Metoandeckoe nocooue / E. A. byntos, A. C. Boxmusnnes, T. B. llltaar. — 2-e u3a. — Mocksa :
OJIMHTA, 2022. — 132 c. [DnexkTpoHHBUH pecypc|]: — Pexum pocryna:
https://e.lanbook.com/book/231632.

2. OpraHu3anus caMoCTOsATeIbHOUW paboTel: YuebHO-meToauueckoe mocobue / J[. O.
Hosnpesatoix, b. ®. Ho3apesatbix - 2018. 23 c. [DnexTpoHHbI pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7867.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU A JUII
€ OrpAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MaTEPHAaIIbI i1l CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUICHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHU AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKphIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTATOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMenitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTICUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUIUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

YyeOHo-HayuHas jabopaTopust HUMPOBON IIEKTPOHUKHU: yueOHass ayAUTOpHUs IJis MPOBEICHUS
3aHSATHN JICKIMOHHOTO THUIA, yuyeOHas ayAuTOPHUs ISl MPOBEACHUS 3aHATHNA MPAKTHUYECKOTO THIA,
MOMEIIeHUEe JUIsi POBEACHUS T'PYNINOBBIX M WHIWBUIYaJIbHBIX KOHCYJbTALMH, MOMEIICHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAaMOCTOSITEIIbHOM
pabotser; 634034, Tomckast o6macte, T. Tomck, Beprmuanna yiuna, a. 47, 228/1 ayn.

Onucanue nMeroerocs 000pya0BaHus:

Hcrounuk nmutanus nocrostaaoro Toka DP831A Rigol 4 .

Mowunurop 27" 3 mir.

Mounutop MSI 27" Pro MP271 4 .

Ocmwmnorpad mudporoit MSO5104.Rigol 4 mr.

Cucremnslii 610k 1 2 mr.

Cucremnsiii 6110k AMD Ryztn 7 5 mir.

[Tanens nHTEpaKTHBHAA CO BCTpanBaeMbiM 11K

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenoaBaress.
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8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsi CAMOCTOSATEIbHOI padoThI

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

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 101 ayx.;

- 634045, Tomckas obnacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 107 ayn.;

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

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 130 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnuquKoe obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HazBanus pasnenos (Tem dopmupyemele
P (Tem) PMHPY ®opmbl kKoHTPOJIs | OnieHounble MaTepuansl (OM)
MYCLIAIIIUHEI KOMIIETEHIINU
1 Beenenue B [1K-4 3auér c onenkoit | [lepeuenn BompocoB Jist
MOJTYTIPOBOIHUKOBBIE 3a4eTa ¢ OLIEHKOM
MaTepHUalIbl U —
TectupoBanue [IpumepHBIil nepeyeHb
MOJTYTIPOBOIHUKOBBIE .
o TECTOBLIX 3aJaHuN
yCTpOMCTBA
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2 Kpucramnunueckas crpykrypa |I1K-4 3auét c ouenkoil  |Ilepedyenp BonpocoB s

Y 30HHAs CTPYKTypa 3a4eTa ¢ OLEHKOM
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
3 DnexTpodusnueckue [1K-4 3auér c ouenkoil  |IlepedyeHb BonpocoB s
CBOMCTBA MOIYIIPOBOJHUKOBBIX 3a4era ¢ OLCHKON
MaTcpuajioB TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 O6pabotka u u3rotosinenue |[1K-4 3auér c ouenkoir  |Ilepeuenr BonmpocoB st
MOJIYITPOBOIHUKOBBIX 3a4eTa ¢ OLIEHKOM
MaTepHaioB TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
5 TlonynipoBOJHUKOBBIE [1K-4 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
puOOPbI U CXEMBbI 3a4eTa ¢ OLEHKON
TectupoBanue IIpuMepHBIii IepeyeHb

TECTOBBIX 3aJaHUMN

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no c(hOpMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeIbHbIE coJieprKaliue coJieprKariue
CyMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH
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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. TemnmonpoBogHOCTb, 00YCIIOBICHHAS IEPEHOCOM TETJIa 32 CUET TEIUIOBBIX KoJeOaHU aTOMOB
KPUCTAJJIMYECKON PEIIeTKH, Ha3bIBAeTCH. . .
1. hboHOHHAs;
2. 3NeKTpoHHas (IpIpOYHas);
3. bunonspHasi;
4. poronHas;
5. DKCUTOHHa.
2. D¢ dexT, cBsI3aHHBIN CO CIIOKHOW 30HHOM CTPYKTYpOIl B OJYIPOBOJHUKAX U BOZMOXHOCTBIO
MEX30HHOT'O WJIM MEXI0JIMHHOTO pacCesHus, Ha3bIBaeTCs
1. addexrom 3unepa;
2. 3¢ dextom ['anHa;
3. yaapHOU MOHHU3AIUEH;
4. a¢pdexrom Xomra.
3. Bmepseie cBoii 2 dekt ['anna Habmrogan B. ..
1. bochune nuaus;
2. pochuae rammms;
3. KpEMHHUH;
4. apceHuie rajyumsl.
4. YMeHbllIeHHE JHEPTrUU HMOHU3AIUHM JOHOpPA YBEJIMYUBAET BEPOSTHOCTh TEPMUUYECKOTO
BO30Y>KJI€HHS COTJIACHO CTaTUCTHKE. ..
1. Boze-Diinmireiina;
2. ®epmu-/lupaka;
3. Maxkcsenna-boapimana;
4. bonnnMana.
5. PexomOuHanus, npu KOTOPOM 3JIEKTPOH MpexJe, 4eM PEeKOMOWHUPOBATH C ABIPKOH,
3aXBaThIBAETCS] HEKOTOPHIM JIOKAJIbHBIM LIEHTPOM, UMEIOIIMM YPOBEHb SHEPTUU B 3aIIPEIICHHOMN
30HE, a 3aTeM MEPEXO/IUT B BAJICHTHYIO 30HY U PEKOMOMHUPYET C JBIPKOI, Ha3bIBAETCH. . .
1. mpuMecHOM peKkoMOnHaIHei;
2. pexkoMOUHaIMEN Yepe3 JTOKaJIbHbIE COCTOSHUS;
3. MEeXIIPUMECHON peKOMOWHAIINEH;
4. DKCUTOHHOW PEKOMOWHAIIUECH.
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6. Ins xapaKTepUCTUKH PEKOMOMHAIIMOHHBIX MHPOLIECCOB B MOJYIPOBOJHUKE BBOIUTCS
MIOHSITHE. . .

1. Bpems )KU3HU HEOCHOBHBIX HOCHUTENEH 3apsa;
2. BpeMs JKM3HU OCHOBHBIX HOCHUTEIIEH 3apsia;

3. KOHIEHTPALIMM HEOCHOBHBIX HOCUTEIEH 3apsaa;
4. KOHIICHTpallM¥ OCHOBHBIX HOCUTEJICH 3apsia.

7. llornomenue cBeTa MOJYNPOBOJHUKOM, CBS3aHHOE C BO30yXJIeHHEM KojJeOaHUM
KPUCTAJIMYECKON PEIIETKH, Ha3bIBAIOT ... MOTJIOIIEHUEM.

1. pelieToYHbIM;
2. IPUMECHBIM;
3. cOOCTBEHHEIM;
4. 5KCUTOHHBIM.

8. KakuM snuTakcraibHbIM METOAOM BBIPAIIMBAIOT MOJIYIPOBOJAHUKOBBIE CTPYKTYphl GaN miist
KPUCTAJIJIOB CUHETO 1[BETa CBEYECHUS?

1. MOCVD;
2. CVD;
3. MBE;
4. OLED.

9. Metoa 3nUTaKCHUaIbLHOTO BBIPAIIMBAHUS TOHKUX TUIEHOK B YCIOBUSIX CBEPXBBICOKOTO BaKyyMa
(mo 10—8I1a), mpu KOTOPOM MOJIEKYJISIpDHbIE WM aTOMapHBIC MyYKH HAMPAaBISIOTCA Ha
MOHOKPHUCTATINYECKYIO HAIPETYIO MOJUIOXKKY.

1. MBE;
2. MOCVD;
3. MOVPE;
4. HVPE.

10. Hanmpuienue koHAEHcCanued W3 mapoBoil (ra3oBoi) (a3pl 0003HAYaET TPYINNy METOIOB
HaIbUICHUS MOKPHITUN (TOHKUX MJIEHOK) B BaKyyMe, IPU KOTOPBIX MOKPBITHE MOJYydaeTcs
MyTEM MPsIMON KOHACHCALIUY NTapa HAHOCUMOI'O MaTepuana.

1. PVD;

2. MOCVD;
3. HVPE;

4. CVD.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. CoBpemeHHBIE MUKpoOIIpolieccopsl kommanuu Intel conepkar B cebe HECKOJIBKO MIJIITHAPIOB
TPaH3UCTOPOB, BCE U3 KOTOPBIX HAXOAATCS B paboueM COCTOSTHUM (Kak OyJITO Bce HaceleHHe
3emin — abcomoTHO 3710poBoe). [Ipeanonoxxum, 4To BEpOSATHOCTh M3TOTOBICHHS OJHOTO
OTZIE€JIBHO B35TOT0 FOJHOIO TpaH3ucTopa paBHa p=0,9999999. Toraa BeposTHOCTH TOrO, YTO B
ycTpoiicTBe u3 N 371eMEHTOB BCE 3JIE€MEHTHI OyayT B pabouem coctostHuu paBHa q=pN. Jlerko
BBIYUCIUTH, 4TO IIpu N=109 q npumepHo pasen 0,00005. T.e. cornacHO BEpOSITHOCTHBIM
pacueTam MHTErpajbHbIE CXEMbI HE MOTYT paboraTh. OJIHAKO MPAaKTHKa TOBOPUT 00 0OPAaTHOM.
B gem xe 31ech geno?

2. IlosicHuTe, 4eM COBPEMEHHAsl TEXHOJOIUS H3TOTOBJIEHUSI TPAH3UCTOPOB OTIMUYAETCS OT
wianapHoi? Omumute kKoHCTpyKuuto FInFET tpansucropa. [louemy kommnanuu Intel u AMD
MCIOJIB3YIOT AJIsl TOM KOHCTPYKLUU Pa3IndHbIE TIOJIOKKN?

3. Kakue ¢usuueckue NpUUYUHBI OOYCIOBHUJIM Ha IMEPBOHAYAIBHOM 3Tale CO3JaHUA
MOJIYTIPOBOJHUKOBOM MPOMBIIUICHHOCTH HCIOJIb30BaHUE T'€pMaHUsA, KOTOPBIH 3aTeM ObLI
3amMeHeH Ha kpemHuil? Ilouemy 310 ciyumnoch?

4. Ha3oBuTe TpH OCHOBHBIE TEXHOJOTHYECKUE MPOOIEMbI, KOTOphIE HEOOXOIUMO OBLIIO PEIIUTh
n300peTaTessiM HHTErpaibHOM cxeMbl. KakuM 00pazom 3T npo6iieMbl ObUIH PEIIeHbI?

5. Iouemy ans coBpemeHHbIX UMC, H3roTOBICHHBIX IO OUITOJIIPHON TEXHOJIOTHHU, UCTIONIB3YIOTCS
niaactuHbl ¢ opueHrauueit (111), a gusg MOII-TexHOMOrMU - UCHOAB3YIOT MJIACTUHBI C
opuenTanueit (100)?

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaramiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
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B XO/JIe BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue qucHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType U MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-MIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHHUKAIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYATBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM J1Jd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hopMe C yBETUUYECHHBIM IIPHPTOM;
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNUE 3aaHNUs C UCIIOIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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