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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.02.02.

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 yueOHOIM qesTeIbHOCTH

4acoB |3 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 36 36
[ToaroroBka K TECTUPOBAHUIO 36 36
Oo0masi Tpyn0eMKoOCTh (B 4acax) 108 108
O0mas TpygoemMKocTh (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.

Tabmmma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUBI YI€OHON ACSATEIHHOCTH

Bcero yacos
Jlek. | Ilpak. | Cawm. dopmupyemsbie
HasBanus paznenoB (Tem) TUCHUTLTAHBI (6e3
3aH., 4| 3aH., 9 | pad., 9 KOMIIETEHITHN
AK3aMeHa)
3 cemecTp
1 BBenenue B nonynpoBOJAHUKOBBIE 3 2 12 17 I1IK-4
MaTepuasbl U MOTYIIPOBOJHIUKOBBIC
yCTpOMCTBA
2 Kpucrannudeckasi CTpyKTypa U 30HHas 4 3 12 19 I1K-4
CTPYKTypa
3 DnekTpodusnyeckre CBOMCTBA 4 3 16 23 I1K-4
MOJTyPOBOIHUKOBBIX MaTEPHUAJIOB
4 O6paboTKa U U3rOTOBIICHUE 4 4 16 24 I1K-4
MOJTYPOBOTHUKOBBIX MaTEPHUAJIOB
5 IomyipOBOTHUKOBBIE TIPUOOPHI U CXEMBI 3 6 16 25 [1K-4
Hroro 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 KOMIIETEHIINHT
3aHATHUSA), U
3 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

CornacoBaHa Ha noptane N2 79370




5 IlonynpoBoauukoBeie |IIpuMeHeHnE NOIyIPOBOJHUKOBBIX JHOIO0B: 3 [1K-4
npUOOPHI M CXEMBI oxHO(ha3Hask OJHOIOIYTIEPHO/IHAS,
JIBYXITOJIYTIEPHOJIHASL CO CPEIHEN TOUKOM,
oaHO(ha3Has MOCTOBAsI, ITAPAMETPHUYECKHI
CTaOMIIN3aTOP HAIIPSDKEHHSI, OUITOISIPHBIC
TPaH3UCTOPBI, CTPYKTYpa U PEKUMbI
paboThl, hU3HYECKHE MPOIECCHI, 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
Hroro 3
Hroro 3a cemectp 18
Htoro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3. — HaumeHoBaHue NPaKTUUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanus paznenos (tem) |HaumenoBanue npaktuueckux 3ansatuil| Tpynoemkocts, | @opMupyemsble
JUCLIUTIIINHBI (cemuHapoB) q KOMIIETECHIINH
3 cemecTp
1 Beenenue B DneMEHTBI HU3KOPAa3MEPHBIX CTPYKTYP. 2 [1IK-4
MOJIyTIPOBOITHUKOBBIE Onpenenenne npoBOAUMOCTH,
MaTepuaisl U YAEIBHOTO U CIIOEBOTO CONPOTUBIIECHUS
MOJIyTIPOBOTHUKOBBIE OCHOBHBIX IIOJyTIPOBOJJHUKOBBIX
yCTpoiicTBa MaTEpHaJIOB
Hroro
2 Kpucraumnueckas ATOMHas ¥ 30HHasi CTPYKTypa. 3 I1K-4
CTPYKTypa U 30HHAs [IpuMeHeHnne npuOIMKEHUN 30HHOM
CTPYKTYpa TEOpHH
Hroro 3
3 Dnexrpoduzndeckue Pemrenue 3a1au Ha pacueT OCHOBHBIX 3 [1K-4
CBOICTBa [IapaMeTPOB MOITYIIPOBOAHUKOBBIX
MOJTYTIPOBOIHUKOBBIX MaTEpUaJIOB U ONPE/EIIEHNE CBOMCTB
MaTEepUajIoB KOHTaKTOB METAJUI-II0JIyIIPOBOIHUK
Hroro 3
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4 O6paboTka u Toku yreuku. MccaenoBanue BIUSHUS 4 [IK-4
WU3TOTOBJICHUE TEXHOJIOTMYECKUX I1ApaMETPOB Ha
IIOJIYITPOBOTHUKOBBIX KauyeCTBO IOJIYIIPOBOAHUKOBBIX
MaTepHuaioB KPHCTAJLIOB
Hroro
5 IlonynpoBOAHUKOBBIE HccnenoBanue TyHHENBbHOTO 3¢ deKra. 3 [1IK-4
npuOOpPHI U CXEMBbI MonenpoBaHu€e U UCCIIEN0BAHUE
XapaKTEPUCTHK MOIYIIPOBOJHUKOBOTO
MO0/ TIPU PA3JIMYHBIX pEeXUMax
paboThI
HccnenoBanue napameTpoB 1 3 [1K-4
XapaKTePUCTHK OUTOISIPHOTO
TPaH3UCTOpA MPU PA3JINYHBIX peKUMaX
paboTsl
Hroro 6
Hroro 3a cemectp 18
Htoro 18

5.4. JlaGopaTopHble 3aHATHS

He npegycmoTpeHo y4eOHBIM MIIIaHOM

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqIbHasi paboTa

Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B

Tadsmie 5.6.
Tabauna 5.6. — Bunbl camocTosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUPYEMble KOMIIETEHLIUN
Hazpanus pa3nenos (tem) Braer . | Tpynoemkocts, | Dopmupyemslie DopMBbI
JACTIUTITUHBI CaMOCTOATCIILHON q KOMITETCHIINH KOHTPOJIA
paboThI
3 cemecTp
1 BBenenue B [Toxroroska k 3auery 6 T1IK-4 3a4éT ¢ OIeHKOH
MOJIYITPOBOIHUKOBBIE C OIIEHKOM
MaTepralibl 1 IToaroroBka k 6 [1K-4 TectupoBanue
MOJIYITPOBOIHUKOBBIE TECTUPOBAHUIO
YCTpOWCTBA Wrtoro 12
2 Kpucrannuyeckas [Toxroroska k 3auery 6 [1K-4 3a4€T ¢ OIEHKOI
CTPYKTYypa U 30HHas C OLICHKOM
CTpYKTypa [Togroroska k 6 [IK-4 TectupoBanue
TECTUPOBAHUIO
Uroro 12
3 Dnektpoduzudeckue [Toxroroska k 3auery 8 [1IK-4 3au4éT ¢ OLEHKOU
CBOMCTBA C OLIEHKOMN
HOJYNIPOBOAHHUKOBBIX IToaroroBka k 8 [1IK-4 TectupoBanue
MaTepuajioB TECTUPOBAHUIO
Uroro 16
7
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4 ObpaboTka u [ToaroroBka k 3auety 8 [1K-4 3auéT ¢ OIEeHKOU
M3TOTOBJICHHE C OLICHKOM
HOJYIIPOBOJHUKOBBIX TloaroroBka x 8 I[1K-4 TectupoBanue
MaTepHuaJioB TECTUPOBAHUIO
Uroro 16
5 IonynpoBognukoBeie  |IloaroroBka k 3adyeTty 8 [1K-4 3auéT ¢ OlEeHKOU
npUOOPHI M CXEMBI C OLIEHKOH
TloaroroBka x 8 I[1K-4 TectupoBanue
TECTUPOBAHUIO
Uroro 16
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHN AUCLUUILINHBI, U BUIOB
3aHSATHN

Bunpl yueOHOI nesTebHOCTH

dopmupyembie KOMIETEHIIMH DopMbI KOHTPOJIA

Jlek. 3aH.|IIpak. 3aH. |Cam. paO.

3auét c oueHkoi, TectTupoBaHue

6. PeiiTuHroBasi cucreMa /IJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH

. . | MakcumanbHbIi Oamt
MakcumanbHbII MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
®DopMBbI KOHTPOJIS 6amn Ha 1-y1o0 KT ¢ Oas 3a mepuos
2KT u Ha KoHeIl CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
3 cemecTp
3auéT c OLEHKOI 15 15 15 45
TectupoBaHue 15 15 25 55
Hrtoro makcumym 3a 30 30 40 100
nepuo
Hapacraromum ntorom 30 60 100 100
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOIb MPECTABICH B TabmuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
basel Ha 1aTy TEKyIIero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOIN cyMMBbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOM cyMMBI 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.
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Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

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

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HeyZI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

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

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

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Crapocensckuii, B. . ®u3uka morynmpoBOJHUKOBBIX TPHOOPOB MUKPOIIEKTPOHUKH © YIEOHOE
noco6ue s By30oB / B. M. Crapocensckuii. — Mocksa : M3ngatensctBo HOpaiit, 2019. — 463 c.
[DnexTponHsIit pecypc]|: — Pexum goctyna: https://urait.ru/bcode/425163.

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

1. BynTtoB, E. A. CoBpeMeHHbIE yCTpOMCTBAa M 3JIEMEHTHl HAHORJEKTPOHUKH :@ yuyeOHO-
Metoauueckoe nmocobue / E. A. Bynros, A. C. Boxmunues, T. B. llltaar. — 2-e u3g. — Mocksa :
OJIMHTA, 2022. — 132 c. [DnexkTpoHHBUH pecypc|]: — Pexum npocrymna:
https://e.lanbook.com/book/231632.

2. OpraHu3amus caMOCTOSTEeIbHOW paboTel: YuyebHO-meToamueckoe mocobue / J[. O.
Hoszapesateix, b. ®. Ho3aperateix - 2018. 23 c¢. [DaexTpoHHbIi pecypc]: — Pexum goctymna:
https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

Y4ebHO-MeToAnUECKHEe MaTepUalbl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXCst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst U ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI
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1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

YyeOHo-HayuHas nabopaTopust HUGPOBON AINEKTPOHUKH: yueOHAs ayAUTOpPHUS AJ MPOBEICHHS
3aHATUHN JIEKIIMOHHOTO THUIA, y4yeOHas ayIuTOpHS NI MPOBEACHUS 3aHATUN MPAKTHYECKOTO THIIA,
MOMEIIeHUEe Al MPOBEICHUS T'PYNIOBBIX U WHAMBUIAYAIbHBIX KOHCYJIbTAlUil, MOMEIICHUE IS
MPOBEJICHUS TEKYIETr0 KOHTPOJS U MPOMEXKYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
paboTtsr; 634034, Tomckas ob6nacte, T. Tomck, Bepimauna ynuna, a. 47, 228/1 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

Hcrounuk nutanus nocrossuHoro Toka DP831A Rigol 4 mir.

Monutop 27" 3 .

Momnutop MSI 27" Pro MP271 4 mir.

Ocmnorpad uudposoit MSO5104.Rigol 4 .

Cucremuslii 6110k 1 2 mir.

Cuctemnslii 6ok AMD Ryztn 7 5 .

[Tanens uHTEpaKTHUBHAS CO BeTpanBaeMmbiM [1K

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PaCTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocs 000pya0BaHus:

- yueOHasi MeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00eCIeYnuBaIOT JOCTYI B JJIEKTPOHHYIO
nHpopmanmonHo-00pazoBatTenbHyo cpeny TYCYPa.

[TepedeHs mpOrpaMMHOTO 0OCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaibHO-TeXHHUYECKOe o0ecneyeHue TUCHUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCHUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CrelnaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUSAX ¢ OOyYaOUIMMUCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHQpopManuu B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBI MPENoAaBaHUs
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JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NpH MOMOIIM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIu B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUAIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCLIUIUIAHBI KOMIIETEHIINU

1 Benenue B [1K-4 3auér c onenkort | [lepeuens BompocoB 1ist

MOJTYIPOBOTHUKOBBIE 3a4eTa ¢ OI[EHKOM

MaTepuaibl U "

[0/ Ty TIPOBOIHHKOBEIE TectupoBanue [TpumepHbIii nepeuquL

yCTpoiicTEa TECTOBBIX 3alaHNUN

2 Kpucrammmyeckas ctpykrypa |I1K-4 3auér c ouenkoil  |Ilepedyens BonpocoB s

Y 30HHAsI CTPYKTypa 3a4eTa ¢ OLEHKON

TectupoBanue [IpuMepHBIil nepeyeHb

TECTOBBIX 3aJaHUI

3 Dnexrpodusnyeckue I1K-4 3auét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist

CBOICTBA MOJYIPOBOHUKOBBIX 3a4eTa C OLEHKOMI

MaT€puaos TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN

4 O6pabotka u m3rorosnenue |I[1K-4 3auét c ouenkoit  |IlepedyeHp BompocoB s

MOJTYTIPOBOTHUKOBBIX 3ayeTa C OLEHKOM

MaTepHuaJioB TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3alaHNUN

5 IonynpoBOAHUKOBBIE [1IK-4 3auét c ouenkoil  |IlepedyeHb BonpocoB s

npUOOPHI U CXEMBI 3ayeTa C OLEHKOM

TectupoBanue [IpuMmepHBIil nepeyeHb

TECTOBBIX 3aJaHUI

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JUCLIUIIIIMHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTU
Onenka Bbamel 3a OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HaTh yMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. 1. TemonpoBOAHOCTH, OOYCIIOBICHHAS IEPEHOCOM TEIUIA 33 CUET TEIUIOBBIX KOJICOAHHI aTOMOB
KPHUCTAJUIMYECKOW PEIICTKH, Ha3bIBACTCH. . .
1. poHoHHAS;
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2. oNeKTpoHHAs (IBIpOYHas);
3. GunossipHas;

4. poToHHas,

5. DKCUTOHHa.

2. DddekT, cBsA3aHHBIN CO CIOKHOW 30HHOW CTPYKTYPOH B MOJYNPOBOJHUKAX U BO3MOKHOCTBIO
MEX30HHOTO MJIM MEXJI0JIMHHOTO pacCesHus, Ha3bIBaeTCs
1. addexrom 3unepa;

2. 3¢ dexrom ["anna;
3. yaapHOH MOHHU3AUEH;
4. a¢pdexrom Xomra.

3. Brepsebie cBoii 3¢ ekt ['anna Habmrogan B. ..

1. pochune nnnus;

2. pochunae rammms;
3. KpEMHUH;

4. apceHuie rajyumsl.

4. YMeHbllIeHHE JHEPTrUd HMOHU3AIUHM JOHOpPA YBEJIUYUBAET BEPOATHOCTb TEPMHUUECKOIrO
BO30Y>KJICHHS COTJIACHO CTaTUCTHKE. ..

1. Bo3e-DiiHmTeHa;
2. ®epmu-lupaka;
3. Maxkcsenna-boapimana;
4. bBonpMasxa.

5. PexomOuHanus, mpu KOTOPOW DIJIEKTPOH MpPEXIe, YeM PEKOMOMHHUPOBATH C IBIPKOH,
3aXBaThIBAETCS] HEKOTOPHIM JIOKAJIbHBIM IIEHTPOM, UMEIOIIUM YPOBEHb SHEPTUH B 3aIllPEIICHHOM
30HE, a 3aT€M MEPEXOIUT B BAJICHTHYIO 30HY U PEKOMOUHUPYET C JBIPKO, Ha3bIBAETCH. . .

1. mpuMecHON peKOMOMHAITHEH;

2. peKoMOWHAaIUEH Yepe3 JTOKATbHBIC COCTOSIHUS;
3. MEeXIIPUMECHON peKOMOMHAIIUECH;

4. >KCUTOHHOM PEKOMOWHAIIUCH.

6. Ins xapaKTepUCTUKH PEKOMOMHAIIMOHHBIX HPOLIECCOB B MOJYIPOBOJHUKE BBOIUTCS
MOHSTHE. . .

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

3. KOHIEHTPAIIMM HEOCHOBHBIX HOCUTEIEH 3apsaa;
4. KOHIIEHTpallM¥ OCHOBHBIX HOCUTEJIECH 3apsia.

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

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

8. KakuM snuTakcraaibHbIM METOJOM BBIPAIIMBAIOT MOJIYIPOBOJAHUKOBBIE CTPYKTYphl GaN miist
KPUCTAJIJIOB CUHETO [BETa CBEYECHUSA?

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

9. Metoa 3nHUTaKCUaIbHOTO BBIPAIIMBAHUS TOHKUX TUIEHOK B YCJIOBUSIX CBEPXBBICOKOTO BaKyyMa
(mo 10—8I1a), mpu KOTOPOM MOJIEKYJISIpDHbIC WM aTOMapHBIC MyYKHW HAMPaBISIOTCS Ha
MOHOKPHUCTAIINYECKYIO HArPETYIO MOJUIOXKKY.

1. MBE;

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

10. Hampinenue KoHAEHCAIMEW W3 MapoBO¥ (Ta30Boi) (a3pl 0003HAYAET TPYINNy METOIOB
HaIbUICHUS! MOKPHITUN (TOHKUX MJIEHOK) B BaKyyMe, IPU KOTOPBIX MOKPBITHE MOJYydaeTcs
MyTEM MPsIMON KOHACHCALIUY NTapa HAHOCUMOI'O MaTepuana.

1. PVD;
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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 COCTOSIHUM (Kak OyJITO Bce HaceleHue
3emin — abcomoTHO 3710poBoe). [Ipeanonokum, 4To BEpOSTHOCTh M3TOTOBICHHS OJHOTO
OTZIE€JIBHO B35TOT0 FOJHOIO TpaH3ucTopa paBHa p=0,9999999. Toraa BeposTHOCTH TOrO, YTO B
ycTpoiicTBe u3 N 371eMEHTOB BCE 3JI€MEHTHI OyayT B paboueM coctostHuu paBHa q=pN. Jlerko
BBIUUCINUTH, 4TO IIpu N=109 q npumepHo pasen 0,00005. T.e. cornacHO BEpOSITHOCTHBIM
pacueTam MHTErpajbHbIE CXEMbI HE MOTYT paboTaTh. OJIHAKO MPAaKTHKa TOBOPUT 00 0OPAaTHOM.
B gem xe 31ech geno?

2. IlosicHuTe, 4eM COBPEMEHHAsl TEXHOJIOTUS H3IOTOBJIEHHUSI TPAH3UCTOPOB OTIMUYAETCS OT
wianapHoi? Omumute koHCTpyKuuto FInFET tpansucropa. [louemy kommnanuu Intel u AMD
MCIIOJIB3YIOT AJIs1 TON KOHCTPYKLUU Pa3IndHbIE TIOJIOKKN?

3. Kakue ¢usuueckue NpUUYUHBI OOYCIOBMUJIM Ha IMEPBOHAYAIBHOM 3Tale CO3JaHUA
MOJIYIIPOBOJHUKOBOM MPOMBIIUICHHOCTH HCIOJIb30BaHUE T'€pMaHUsA, KOTOPBIH 3aTeM ObLI
3amMeHeH Ha kpemHuil? Ilouemy 3T0 ciyumnoch?

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

5. Iouemy ans coBpemeHHbIX UMC, U3roTOBICHHBIX IO OUITOJIIPHON TEXHOJIOTHHU, UCTIONIB3YIOTCS
niaactuHbl ¢ opueHrauueit (111), a gusg MOII-TexHOIOrMM - UCHOJAB3YIOT MJIACTUHBI C
opuenTanueit (100)?

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMe, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU 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 MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYEeT BBISICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAWBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

I[JISI JUI C OrpaHUYCHHBIMU BO3MOXKHOCTIAIMH 3O0pPOBbd W HHBAJIHUAOB HNPCAYCMOTPCHBI
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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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