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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-2. Cniocoben
UCIIOJIb30BaTh
COBPEMEHHEBIE
JOCTHIKCHUS HAYKHU U
NEepCAOBBIC TCXHOJIOTMHA
B IIPO(heCcCHOHAITLHOM
JCSITEIBHOCTH

[1K-2.1. 3HaeT TeXHUYECKHE
XapaKTEPUCTUKU U
HKOHOMHUYECKHUE MOKa3aTeNn
OTEYECTBEHHBIX U
3apyOeKHBIX Pa3pabOTOK B
o0JacTu pasirodJIeKTPOHHOMN
TEXHHUKH, JEHCTBYIOINE
HOPMAaTHBHBIE TPEOOBAHUS U
roCcyJlapCTBEHHBIE CTaHIAPThI

3HaeT XapaKTepUCTUKHU, Ha KOTOPBIX
OCHOBBIBAIOTCSI IPUHLIUIIBI pAOOTHI
IIOJIYIIPOBOTHUKOBBIX YCTPOMCTB

[TIK-2.2. YMeeT oCcyliecTBIsATh
MaTEHTHBIN TTOUCK, MPOBOAUTH
cOop, aHamM3 1
CHUCTEMAaTH3AIUIO0 HAyYHO-
HUCCIIEI0BATEILCKON
uHpopmanuu,
(bopMyIUpOBaTh MENU U
3aJlauyu Hay4HO-
HCCIIE0BATEIILCKUX padoT B
o0JracTy co3qa”us u
MIPOCKTUPOBAHUS
PaINOdIEKTPOHHBIX
YCTPOMCTB U CUCTEM

YMmeeT BBIOMpaTh MaTepuaibl U METOABI AJIs
CO3aHUSI MTOJIYIIPOBOJAHUKOBBIX CTPYKTYD,
aHaAJIM3UPOBATh U UHTEPIPETUPOBATH
pe3yNIbTaThl U3MEPEHUI U SKCIIEPUMEHTOB,
pa3pabaTbIBaTh U ONTUMHU3UPOBATH
TEXHOJOTHYECKHE MPOLIECCHI [T
MIPOU3BOJICTBA MOIYITPOBOIHUKOBBIX
MaTepHaJIOB U YCTPOMCTB, a TAK¥KE
UCIIOJIb30BaTh COBPEMEHHBIE TPOrPaMMHBIE
CpelcTBa AJIs MOJIETTMPOBAHUS U aHATTN3a
MOJTYIPOBOIHUKOBBIX CTPYKTYP

I1IK-2.3. Bnageet HaBBIKaMU
pa3paboTKu U aHamu3a
BapHAHTOB CO3IaHUS
PaZMOdIEKTPOHHOTO
YCTpPOMCTBA WU
PaZMO’IIEKTPOHHON CHCTEMBI
Ha OCHOBE CHMHTE3a
HAaKOIUIEHHOI'O OIIBITA,
W3YYCHUS JTUTEPATYPhI U
cOOCTBEHHOW MHTYHIIHH;
MIPOTHO3a MOCIIECTBHH,
MOKMCKAa KOMIIPOMHCCHBIX
pEIIeHUH B yCIOBUSX
MHOTOKPHUTEPUATBHOCTH

Brnaneer HaBbIkamMM aHaNu3a, ONUCAHUS U
UCCIJIEIOBaHMSI 2JIEKTPOHHBIX
MIOJIyIPOBOJITHUKOBBIX YCTPOMCTB Ha OCHOBE
U3yYEHHOH JIUTepaTypbl

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

OO01mast TpyA0€MKOCTh JUCHIUTUIMHBI COCTABIISAET 2 3a4STHRIX SUHHUIL, 72 aKaJeMUIECKIX YacoB.

PacnpeneﬂeHHe TPYAOCMKOCTH JUCHUIIJIMHBI 110 BUAAM y‘I€6HOI71 ACATCIIBHOCTU MPCACTABICHO B

tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
o Beero  |CemecTpsl
Bunbl yueOHOIl esTenbHOCTH
4acoB |3 ceMmecTp

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 36 36
JIek1IMOHHBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHSA 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npenoaaBaresieM, BCero
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[TonroroBka K 3a4eTy ¢ OLICHKOM 26 26
[ToaroroBka K TECTUPOBAHUIO 10 10
OO0mas Tpy10eMKoOCTh (B 4acax) 72 72

Oo0mas TpynoemMkocTh (B 3.e.) 2 2

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa TUCHUIUIUHBI MO pazzienam (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B

tabimue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Bcero yacos
Jlek. | Ilpak. | Cam. dopmupyembie
Hazpanus pa3nenoB (TeMm) AUCUUITIINHBI (0e3
3aH., 4| 3aH., 4 |pald., 4 KOMIIETCHIUH
HK3aMEHa)
3 cemecTp
1 BBenenue B MoaynpoBOAHUKOBBIE 3 2 8 13 TIK-2
MaTtepuaibl U OJIYIPOBOHUKOBbBIE
YCTpOHCTBA
2 Kpucraimyeckas CTpyKTypa v 30HHAst 4 3 8 15 [IK-2
CTPYKTypa
3 DnekTpodu3nyeckre CBOMCTBA 4 3 8 15 [1K-2
MOJIYyIIPOBOJIHUKOBBIX MaTEPUAJIOB
4 O6paboTKa U U3rOTOBIICHUE 4 4 6 14 IIK-2
MOJIYITPOBOIHUKOBBIX MaTEPHAJIOB
5 IonynpoBOAHUKOBEIE TPUOOPHI U CXEMBI 3 6 6 15 [1K-2
Uroro 3a cemectp| 18 18 36 72
Uroro| 18 18 36 72

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B Tadwmie 5.2.
Ta6mmmna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JCKIIHSIM)

Ha3Banus paznenon Copep:xanue pa3aenoB (TeM) AUCIUTLITHHBI Tpynoemxocrs dopMupyembie
(TeM) TUCLMILIAHBI (B T.4. 1O JICKITUSIM) (neKIOHHEIC KOMIIETECHIINH
3aHATHUSA), U
3 cemecTp
1 Beenenue B OnpeneneHre OCHOBHBIX TEPMUHOB U 3 I1K-2
MOJTYTIPOBOTHUKOBBIC noHsATUi. Kakue MaTepuaibl HCTIOJIb3YIOTCS,
MaTtepuaibl U KaK OHHM pabOTarOT U KaK OHH MPUMEHSFOTCS
MOJTYTIPOBOTHUKOBBIC B MHKPO-HaHOAJIEKTPOHHUKE
yCTpO¥icTBa Hroro 3
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2 Kpucrannuueckas
CTPYKTYypa U 30HHast

CTPYKTypa

IIpocTeie U COXKHBIE KPUCTAJUIMYECKHE
CTPYKTYpBI. Teopust rpymin 1 CHMMETpUHU
KpucTayioB. Vcrosnb30BaHne TEOPUU IPyIII
U1 OIPEJCIICHUS] TPAHCISIIUOHHOMN
CUMMETPUHU KPUCTAJIOB U IIpaBuiia 0TOOpa.
[Ipupona cui B3auUMOJIEHCTBUS MEXTY
aTomMamu B Kpucraie. KBaHtoBoe
kosnebanue. ®otoH. InoTHOCTE COCTOSTHUIA.
Anunabaruueckoe npuodInKeHue. DIeKTPOH
B [IEpHOAMYECKOM Toje. 3oHa bpuosHa.
Teopust GyHKIIMOHATIA STIEKTPOHHOM
IUIOTHOCTHU

[1K-2

Htoro

3 DnexTpodusznueckue
CBOMCTBA
IIOJTyTIPOBOIHUKOBBIX
MaTEpUaJIOB

3aBUCHUMOCTD AJIEKTPONPOBOJAHOCTH
HOCHUTEJEH 3apsiaa OT TeMIlepaTyphl B
MOJYIPOBOJIHUKAX U MeTaJuiax. D ekt
Xomia 1 ero NpUuMEeHEeHHe s
UCCIeA0BaHUs OJYIPOBOJHUKOB C IByMs
TUIIAMU HOCUTEJIEH 3apsaa. MarHUTHBIN

3¢ (HEKT U TEPMODIIEKTPUIECKUE SIBICHUS B
MOJIYIIPOBOIHUKAX, & TAK)KE UX IPUMEHEHHUE
B 3JIeKTpoHUKE. CHIIBHOE AJIEKTPUUECKOE
I10JI€, KOTOPOE MOKET BBI3BaTh Pa30rpeB
HOCHTeNeH 3apsana u apyrue 3G QexTsl.

D¢ dexr 'anna, 3unepa u Openkens, a
TaKKe MPUPO/ia MOBEPXHOCTHHIX YPOBHEHN U
TEOpHs CJIOS IPOCTPAHCTBEHHOIO 3aps/ia B
MOJIYIIPOBOIHUKAX. BiustHue
MOBEPXHOCTHOM pEKOMOMHAIINY HA
JUIMTENIbHOCTD KU3HU HOCUTENEH 3apsiia B
oOpa3iax KOHeYHO! AMuHBL. OnNTHYeCKHe
KO3 (HUIIMEHTHI U MEXaHU3MbI TIOTJIOMICHUS
B MOJIyIPOBOIHUKAX: COOCTBEHHOE U
3KCUTOHHOE IOTJIOLIEHHUS, YUET 3JIEKTPOHHO-
JBIPOYHOrO B3aUMOJIEHCTBUS U IPUMECEN

I1K-2

HUroro
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4 ObpaboTka u
U3rOTOBJICHHE
MOJIYIIPOBOJHUKOBBIX
MaTepUaioB

Mertoap! sntuTakcuu Si U3 ra30Boi (assl,
JIETUPOBAHME U aBTOJIETMPOBAHUE,
0COOEHHOCTH BBIPAIIMBAHUS CTPYKTYP CO
CKPBITBIMH CJIOSIMH, Ta30(a3Hast SIMUTAKCHU,
XJIOPUJHOE, XJIOPUTHOTUAPUAHOE U
MOCruapuaHoe J1erupoBaHue, KUIKOCTHAS
SIUTAKCUS U €€ 00JaCTH IPUMEHEHMUS],
MEXaHM3M KpHUCTaJUIM3alM1 U3 pacillaBa,
(hazoBoe paBHOBECHUE, PAaBHOBECHAS U
HEPAaBHOBECHAsl KpUCTAJLIIU3aLus,

K03 QHUIMEHT pacripeieieHus IpuMeceH,
MOJIEKYJISIPHOJIy4€EBast SIUTAKCHUs,
cTpyKTypsl Ju1st CBY TpaH3ucTOpoB, 11M00B
[oTTKHN, 0OCOOEHHOCTEN NOTYyYEHUSI TOHKUX
CJIOEB 33JaHHOW HEOJHOPOAHOCTH
pacnpeseseHus IpUMecel, CTPyKTYpBI €O
CKPBITBIMU CJIOSIMH, IIOJTyUYE€HHUE CTPYKTYP C
TUBJIEKTPUUECKUMHU U
MOJINKPUCTAIIMUYECKUMU CIIOSIMH,
nosryyenue KHU ctpykryp, MeTosl
IPSIMOTO U HEMPSIMOTO (POPMUPOBAHHS,
rIyooKas

MMIUTAHTalUs KUCIIOPO/ia U a30Ta, pacyeT
TpeOyeMBIX J103, OT)KUT PEKPUCTAIUIN3ALUU

[1K-2

Htoro

5 IlonynpoBOAHUKOBBIE
npUOOPHI U CXEMBI

[IpuMeHeHue noxynpoBOAHUKOBBIX JUOJIOB:
onHoda3Hasi OTHOMOTYTIEPHOIHAS,
JBYXIMOJYNEPUOHAS CO CPEIHEN TOUKOM,
onHO(a3zHas MOCTOBAsI, MapaMeTPUUECKUN
cTaOuIM3aTOp HAMPSHKEHUS, OUTIONSPHBIS
TPAH3UCTOPBI, CTPYKTYpPa U PEXKUMBI
paboThl, GU3HYECKUE TPOIECCHI, CXEMBI
BKJIFOYEHUS], CTATUYECKUE XaPAKTEPUCTUKH,
HKBHUBAJICHTHBIE CXEMBI, PEXKUMBI PaOOTHI,
npeiebHbIC PEKUMBI, pacueT paboyero
pexumMa, TMHAMUYECKUE XapaKTEPUCTHUKH,
PEXHUMBI pabOThI YCHIIUTEIbHBIX KACKaJ0B,
TMIOJIEBBIE TPAH3UCTOPBI, TOJIEBOU TPAH3UCTOP
C p-n NEePEX0A0M, CXEMbI BKIIOUYEHUSI.
®otornemeHThl. POTOINEKTPOHHBIE
YMHOXUTENU. DPOTOANEKTPUUECKUE
puOOpPHI HA OCHOBE BHYTPEHHETO
dotorddexra. DoTOPE3UCTOPHI.
®otoanoabl. POTOTPAH3UCTOPHI.
®ototupuctopbl. CBETOANOIBI.
OnTo3/1eKTPOHHBIE YCTPOMCTBA

I1K-2

HUroro

Hroro 3a cemectp

18

Hroro

18

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

CornacoBaHa Ha noptane N2 81426




HanmeHoBaHMe MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuma 5.3. — HaumeHoBaHue MpaKTUUECKUX 3aHATUH (CEMHUHAPOB)

Hazpanus paznenos (tem) |HaumenoBanue npaxktuueckux 3ansatuil| Tpynoemkocts, | @opMupyemble
JUCLUTIIINHBI (cemuHapoB) q KOMIIETCHIINH
3 cemecTp
1 Beenenue B DneMEHTBI HU3KOPAa3MEPHBIX CTPYKTYP. 2 [1K-2
MIOJIyTIPOBOITHUKOBBIE Onpenenenne NnpoBOAUMOCTH,
MaTepuaibl U YAEIBHOTO U CII0EBOTO CONIPOTUBIIECHUS
MIOJIyTIPOBOTHUKOBBIE OCHOBHBIX IIOJyTIPOBOJHUKOBBIX
yCTpoiicTBa MaTEepUaJIOB
Hroro
2 Kpucraiunueckas ATOMHas ¥ 30HHasi CTPYKTypa. 3 I1K-2
CTPYKTypa U 30HHAs [IpuMeHeHne MpUONMKEHU 30HHOM
CTPYKTypa TEOPUH
Hroro 3
3 Dnexrpoduzndeckue Pemrenue 3amay Ha pacueT OCHOBHBIX 3 [IK-2
CBOICTBa [1apaMeTPOB MOITYIIPOBOAHUKOBBIX
MOJTyTIPOBOITHUKOBBIX MaTepHUaJIOB U ONPE/IEIIEHNE CBOMCTB
MaTepUajoB KOHTaKTOB METAJUI-II0JIyIIPOBOIHUK
Hroro 3
4 O6paboTka u Toku yreuku. MccnenoBanue BIusHUA [IK-2
U3TOTOBJICHHE TEXHOJIOTMYECKUX IapaMeTpOB Ha
IIOJTyTIPOBOIHUKOBBIX KaueCTBO IOJIYIIPOBOAHUKOBBIX
MaTEpUaJIOB KpHUCTAJIJIOB
Hroro
5 TlonynpoBOJHUKOBBIE HccnenoBanue TyHHENbHOTO Y dekTa. 3 I1K-2
puOOPBI U CXEMBI MopenupoBaHue U UCCIIEIOBAHNE
XapaKTEPUCTHUK MOITYITPOBOIHUKOBOTO
JIMO/1A TIPU PA3TUYHBIX PEKUMAX
paboThl
HccnenoBanue napameTpoB U 3 [IK-2
XapaKTePUCTUK OUMOISIPHOTO
TPAH3UCTOPA MIPH PA3IUYHBIX PEKUMAX
paboThI
Utoro 6
Hroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHS

He npenycMoTpeHo y4eOHBIM IIaHOM

5.5. KypcoBoii npoexkT / KypcoBasi pabora

He npenycMoTpeHo y4eOHbIM IIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buael caMmocTosTeNbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIUU IPECTABIICHBI B

Tabnuie 5.6.

Tabmuua 5.6. — Buasl caMocTosSTenbHON paboOThl, TPYJ0EMKOCTb U (POPMHUPYEMBbIE KOMITETEHIIUN
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HasBanus paznenos (tem) Bt . Tpynoemkocts, | Dopmupyemblie Dopmbl
JUCLMILIIUHBI CaMOCTOATCIRHON q KOMIIETEHIIUH KOHTPOJIS
paboThI
3 cemecTp
1 Benenue B IToaroroBka k 3auery ¢ 6 [1K-2 3a4€T ¢ OIEHKOM
MIOJIyTIPOBOITHUKOBBIE OLICHKOM
MaTepualbl U IToaroroBka k 2 IIK-2 TectupoBanue
MIOJIyTIPOBOTHUKOBBIE TECTHPOBAHHIO
yCTpoiicTBa Wtoro 8
2 Kpucrannnueckas IToaroroBka Kk 3a4eTy ¢ 6 I1K-2 3auéT C OLEHKON
CTPYKTypa U 30HHAs OLICHKOH
CTPYKTYypa IToaroroBka k 2 IIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 8
3 DnexTpodusznueckue IToaroroBka Kk 3a4eTy ¢ 6 I1K-2 3auéT C OLEHKON
CBOMCTBA OLICHKOU
OJIYIIPOBOJHHUKOBBIX IToaroroBka k 2 IIK-2 TectupoBanue
MaTcpuajioB TECTUPOBAHUIO
Hroro 8
4 O6paboTka u IToaroroska Kk 3a4eTy ¢ I1K-2 3auéT C OLEHKON
U3TOTOBJICHHE OLICHKOH
OJIYIIPOBOJHHUKOBBIX IToaroroBka k 2 TIK-2 TectupoBanue
MaTcpuajioB TECTUPOBAHUIO
Hroro 6
5 IlonynpoBoauukoBeie  (Iloaroroska k 3a4eTy ¢ 4 I1K-2 3auéT C OLEHKON
npUOOPHI U CXEMBbI OLICHKOM
IToaroroBka k 2 TIK-2 TectupoBanue
TECTUPOBAHUIO
Hroro 6
Hroro 3a cemectp 36
Utoro 36

5.7. CooTBeTcTBME KOMNETEHIIUI, JOPMUPYEMBIX P U3yYeHUHU JUCIUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHINH, (OPMUPYEMBIX MPU U3YUEHUU NUCUUILIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUU

dopmupyemble KOMIETEHIHI

Buasl yueOHOM AesiTenbHOCTH

JIek. 3aH.

[Ipak. 3aH.

Cawm. pa0.

@OpMBI KOHTPOJISA

I1K-2

- -

+ 3auér c oueHkoi, TectTupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuna 6.1 — bayibHbIe OLIEHKH
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. . | MakcumanbHbIH Oat
MaxkcumManbHbIN MaxkcuManbHbBIN
3a IEPUOJ MEXKIY Bcero 3a
@DopMbI KOHTPOJIA 6amn Ha 1-y1o0 KT ¢ OaJwi 3a nepuos
2KT u Ha xoHelr CEMECTp
HayaJjia ceMecTpa mexay 1KT u 2KT
cemecTtpa
3 cemecTp
3auéT ¢ OLIEHKOMU 15 15 15 45
TectupoBaHue 15 15 25 55
Nrtoro makcumym 3a 30 30 40 100
nepuos
Hapacratommm urorom 30 60 100 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHHA KOHTPOJIb

[Tepecuet 6aUIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPECTABICH B TabmuIe 6.2.
Tabnuma 6.2 — Ilepecuer 6AJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha ATy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcumaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N|W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

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

[TepecueT cymMmmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 0AJIJIOB B TPAIUIIUMOHHYIO U MEXIYHAPOJIHYIO OLICHKY
HroroBas cymma 6aiios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALMOHHOE 00ecnieYeHUue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYypa

1. Copokun, B. C. Marepuanbl u 3JIEMEHTHl JJIEKTPOHHON TexXxHUKHU. [IpoBonHUKH,
MOJIyIPOBOHUKH, Au3eKTpukH : yueouuk / B. C. Copoxun, b. JI. Autunos, H. I1. JIazapeBa. — 2-e
u3n., ucnp. — Cankrt-IletepOypr : Jlaup, 2022. [DnekTpoHHbINH pecypc]: — Pexum nocrtyma:
https://e.lanbook.com/book/212135.

7.2. lonoiHMTEIbHAS JTUTEPATYPa

1. MuxkymuH, A. B. ®usnueckue ocHOBBI 35ekTpoHukH / A. B. Mukymun. — Cankrt-IletepOypr :
Jlansw, 2023. — 148 c. [DnexTponnsiii pecypc]: — Pexum nocryna: https://e.lanbook.com/book/311846.

7.3. YueOHO-MeTOANYECKHE TOCOOU S

7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHe I0COOH
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1. ByntoB, E. A. CoBpemMeHHbIE YCTPOWCTBA U DJIEMEHTHl HAHODBJIEKTPOHUKH : y4eOHO-
Mmetonuueckoe nmocooue / E. A. bynrtos, A. C. Boxmunnes, T. B. llltanr. — 2-¢ u3a. — Mocksa :
OIIMHTA, 2022. — 132 c¢. [DnexTpoHHBIH pecypc]: — Pexum pgoctyna:
https://e.lanbook.com/book/231632.

2. Opra"u3zamnus caMOCTOATEIbHOU paboThl: YdyeOHO-MeToamueckoe mocobue / JI. O.
HoznpeBatsix, b. ®. Ho3zapeBatoix - 2018. 23 c¢. [DnekTpoHHbIN pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEepUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAINMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTCcs 00palarhcss K COBpEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

YyeOHo-HayuHas nabopaTopust HUGPOBON AIEKTPOHUKH: yueOHAs ayAUTOpPUS OIS MPOBEICHHS
3aHATUHN JIEKIIMOHHOTO THUIA, y4yeOHAas ayIUuTOpHUs NI MPOBEACHUS 3aHATUN MPAKTHYECKOTO THIIA,
MOMEIIeHUEe AJsl MPOBEICHUS T'PYNIOBBIX U WHAWUBUIAYAIbHBIX KOHCYJIbTAlUil, MOMEIICHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
paboTtsr; 634034, Tomckas ob6macte, T. Tomck, Bepinauna ynuua, a. 47, 228/1 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

Hcrounuk nutanus nocrossuHoro Toka DP831A Rigol 4 mir.

Monutop 27" 3 mT.

Momnutop MSI 27" Pro MP271 4 .

Ocmnorpad uudposoit MSO5104.Rigol 4 mir.

Cucremuslii 6110k 1 2 mir.

Cuctemnslii 6ok AMD Ryztn 7 5 .

[Tanens uHTEpaKTHUBHAS cO BeTpanBaeMmbiM [1K

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.3. MarepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue 15l CaMOCTOSITeIbHON padoThl
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Jnst camocToATeNbHONW paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qgns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHUaIbHOT0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHMs
U1 00y4aloUUXCcs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMN U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haszsanus pasneinos (TeM dopmupyemrie
P (Tem) PMHPY ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUILIHHBI KOMIIETEHIIUH
1 BBeneHue B TIK-2 3a4éT ¢ OLIEHKOH [Iepeuens BOIIPOCOB 1Ist
MOJIYITPOBOIHUKOBBIE 3a4eTa C OICHKOM
Marepuaibl U —
TectupoBanue [IpuMepHBIil epeyeHb
MOJIYITPOBOIHUKOBBIE .
o TECTOBBIX 3aJlaHUM
yCTpOKCTBa
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2 Kpucrannuyeckas crpykrypa |I1K-2 3auét c ouenkoil  |Ilepedyenp BonpocoB s

Y 30HHAs CTPYKTypa 3a4eTa ¢ OLEHKOM
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
3 DnexTpodusnueckue [1K-2 3auér c ouenkoil  |IlepedyeHb BonpocoB s
CBOMCTBA MOIYIIPOBOJHUKOBBIX 3a4era ¢ OLCHKON
MaTcpuajioB TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 Obpabotka u m3roroienue |I1K-2 3auér c ouenkoir  |Ilepeuenr BonmpocoB st
MOJIYITPOBOIHUKOBBIX 3a4eTa ¢ OLIEHKOM
MaTepHaioB TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
5 TlonynipoBOJHUKOBBIE [1K-2 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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