MHUHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUICKOM ®EJIEPAIIIN

®enepanbHOe rocy1apcTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOe YUpe:KIeHne BbICIIero
o0pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK I
(TYCVP)

= TUSUR
HETYLYR ‘ UNIVERSITY VTBEPIKIAIO

[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
Copredumrar: all19608 cdf-4455-b54e-523511Tc1B5c
Baagenew: Cenqenko MNapen Bacwasenns

Heacraurensd: ¢ 17.09 2019 no 16,08, 2024

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MATEPHUAJIOBEJEHHUE ITOJYITPOBOJAHUKOBBIX IPUBOPOB

YpoBeHb 00pa3oBaHus: BhIcIIee 00pa3oBaHue - MATHCTPaTypa

Hampasiienne noaroroku / cnenuanbHocTh: 11.04.01 PaguoTexHuka

Hanpasnennocts (mpoduip) / cienmanuzanus: PaamorexHuueckne cucTeMbl

dopma 00yUueHUS: OUHASA

@axynbreT: [lepenoBasi HHKeHepHAs MIK0JIA «JEKTPOHHOE NPHUOOPOCTPOEHUE H CHCTEMBbI CBSI3H»
(ITA 1)

Kadenpa: nepenoBasi nn:kenepHas mkosa (ITALL)

Kypc: 1

Cemectp: 2

VY4eOnsIii man Habopa 2025 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunel yueOHOI nesTenbHOCTH 2 cemecTp Bcero Ennnuner
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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).

Hnnexc quciummasl: 51.B.1.01.71B.02.19.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-4. Cniocoben [1K-4.1. 3naer 3HaeT MaTeMaTHYEeCKHE OCHOBHI pa0OThI
MCIIOJIB30BAaTh METOABl  |MAaTEMAaTHUYECKUE METOBI AJI |TIOTYyIPOBOJHUKOBBIX YCTPOUCTB
UCCJICIOBAHUS U aHaju3a, ONMUCaHus U
YIpaBICHUS MPOIIECCOM | HUCCIICIOBAaHUS OOBEKTOB
pa3paboTKu U co3anus |npodeccHoHaTbHON
00BCKTOB JIeITCIIBHOCTH
po(eCcCHOHANTBHOM [1K-4.2. YMeeT ucnoiap30Bath | YMeET BHIOUpaTh MaTEPHAIIBI M METOIBI JIJIst
ACATCIIBHOCTH METOJbI IPOBEACHUS CO3IaHMs MOTYIPOBOAHUKOBBIX CTPYKTYD,
TEOPETHUECKUX aHATM3UPOBATh U MHTEPIPETUPOBATH
WCCJICIOBaHMH B pe3yIbTaThl U3MEPEHUH U SKCIIEPUMEHTOB,
npodecCuoHaIbHON paszpabaThIBaTh U ONITUMHU3UPOBATH
JESATeTLHOCTH TEXHOJIOTHYECKHUE TIPOIIECCHI IS
MTPOM3BOICTBA MOJIYITPOBOTHUKOBBIX
MaTepHaJIOB U YCTPOMCTB, a TAK¥KE
HCIIOJIH30BaTh COBPEMEHHBIE TIPOTPAMMHbBIC
Cpe/ICTBA /I MOJICIIMPOBAHUS U aHATN3a
MTOJTYTIPOBOTHUKOBBIX CTPYKTYP
I1K-4.3. Bnageet Brnaneer HaBpikamMu aHaIu3a, OMUCAHUS U
MaTeMaTUYECKUM anmnaparoM |HUCCIEIOBaHUS AJIEKTPOHHBIX YCTPOUCTB C
Y NIAaKETaMU MPUKIIATHBIX MIOMOILBIO CPEJICTB JIJISl MOJIECIIMPOBAHUS U
Mporpamm JAJis aHalu3a, aHaJIM3a MOJIYIIPOBOJIHUKOBBIX CTPYKTYP
OMNMUCAaHUs U UCCIIETOBAHUS
00BEKTOB MPodheCCHOHATHHON
JeATETbHOCTH

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMruuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAAM YYEOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
Beero  |CemecTpbl

4acoB 2 cemecTp

Bunbl yueOHOM nesTeNbHOCTH

KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 36 36
JIeKk1IMOHHbBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npenoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 32 32
[ToaroroBka Kk TECTUPOBAHUIO 40 40
O0mast Tpy10eMKOCTH (B Yacax) 108 108
Oo0mas TpynoemMkocTsb (B 3.e.) 3 3

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

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabnuue 5.1.
Tabmuma 5.1 — Pa3aenst (TeMbl) AUCIUATIINHBI U BUABI YYCOHOH IEeITeIbHOCTH
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Bcero yacos
Jlek. | Ilpak. | Cawm. ®opmupyemsble
HasBanus paznenos (TemM) JUCIUILIMHBI (Ge3
3aH., 9| 3aH., 9 | pad., q KOMIIETEHITHN
9K3aMeHa)
2 cemecTp
1 BBenenue B nonynpoBOAHUKOBBIE 3 5 14 22 [1K-4
MaTepuasbl U MOTYIIPOBOJHIUKOBBIC
yCTpOMCTBA
2 Kpucrannuueckasi CTpyKTypa U 30HHas 4 3 14 21 I1K-4
CTPYKTypa
3 DnekTpodusnyeckre CBOMCTBA 4 - 14 18 I1K-4
MOJTyPOBOIHUKOBBIX MaTEPUAJIOB
4 O6paboTKa U U3rOTOBIICHUE 4 4 14 22 I1K-4
MOJTYTPOBOTHUKOBBIX MaTEPHUAJIOB
5 IomyipOBOTHUKOBBIE IPUOOPHI 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) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIUILIMHEI (B T.4. TIO JICKIUSIM)

HazBanwus paznenos Copep:xanue pa3aenoB (TeM) AUCHUTUTHHBI Tpynoemxocts dopmupyembie
(TeM) TUCIUIUTAHBI (B T.4. IO JICKITUSIM) (neKunOHHbIC KOMIIETEHIINH
3aHATHUSA), U
2 cemecTp

1 Benenue B OnpeneneHre OCHOBHBIX TEPMUHOB U 3 [1K-4
MOJIyIPOBOJIHUKOBbIE  |moHATUH. Kakue MaTepuanbl UCHOIb3YHOTCH,
MaTepuaibl U KaK OHU pa0bOoTaOT U KaK OHU MPUMEHSIOTCA
MOJIyIPOBOJIHUKOBBIE  |B MUKPO-HAHOAIEKTPOHHUKE
yCTpO¥icTBa Hroro 3
2 Kpucrannnueckas IIpocTsle U CIOXKHBIE KPUCTAIUINYECKHE 4 I1K-4
CTPYKTypa U 30HHAS CTPYKTYypHhI. Teopus Tpymin U CUMMETPUN
CTPYKTypa KpUCTAIIOB. VCIIONIb30BaHNE TEOPUU TPYIIIT

JUTSI OTIPEICIICHHS TPAHCIISILIUOHHOMN

CUMMETPHUU KPUCTAJIIOB U MpaBuiia oToopa.

[Ipupona cun B3auMOJEHCTBUS MEXKILY

aTomMamu B Kpucraie. KBaHToBOE

konebanue. @oToH. [LIOTHOCTH COCTOSTHUIA.

AnmnabaTryeckoe npuodImKeHue. DIeKTPOH

B [IEpUOIMYECKOM M0Jie. 30Ha bpuuiosHa.

Teopust GyHKIIMOHATIA STIEKTPOHHOM

TUIOTHOCTH

HTtoro 4
4
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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 IlonynpoBoauukoBeie |IIpuMeHeHnE NOIyIPOBOJHUKOBBIX JHOIO0B: 3 [1K-4
PUOOPHI M CXEMBI onHO(a3Has OTHOMIOTYTICPHOIHAS,
JIBYXITOJIYTIEPHOJIHASL CO CPEIHEN TOUKOM,
onHO(a3Has MOCTOBAsI, TApaMETPHISCKUAN
CTaOMIM3aTOp HAMPSHKEHUS, OUTIONSIPHBIC
TPAH3HUCTOPBI, CTPYKTYpPa U PEKUMBI
paboThI, GU3HYECKUE TIPOIECCHI, CXEMBI
BKJIFOYCHUSI, CTATUYECKUE XapAKTEPUCTHKH,
SKBUBAJICHTHBIE CXEMBI, PEKUMBI PAOOTHI,
Ipe/iebHbIE PEKUMBI, pacueT paboyero
pexuMa, TMHAMUYECKUE XapaKTEPUCTHKH,
PEXKUMBI pabOThl yCHIIMTEIBHBIX KACKAJIOB,
MOJIEBBIE TPAH3UCTOPBI, ITOJICBOM TPAH3UCTOP
C p-n MEPEX0I0M, CXEMbI BKIIOUYCHUSI.
®dotornemeHThl. DOTOINECKTPOHHBIE
YMHOXUTENIH. POTOIIEKTPUYECKHE
pUOOPHI HA OCHOBE BHYTPEHHETO
dororddexra. DoTOpE3UCTOPEI.
®oTtoanoibl. POTOTPAH3ZUCTOPHI.
®dototupuctopsl. CBETOANOIBI.
OnTOo3/1eKTPOHHBIE YCTPONUCTBA
Hroro 3
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3. — HauMeHoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanust pa3nenos (tem) HanmeHnoBaHue NpakTU4ECKUX T dopmMmupyembIe
IOUCHUIIINHEI 3aHATUHN (CEMUHAPOB) PY/IOCMKOCT, | KOMIIETCHIINU
2 cemecTp
1 Beenenue B DJIEMEHTBI HU3KOPa3MEPHBIX 5 [1K-4
MOJIYITPOBOJIHUKOBBIE MATEPHUATIBI | CTPYKTYP
Y TIOJIyITPOBOTHUKOBBIE
YCTpOWCTBA Hroro >
2 Kpucrannmudeckasi CTpykTypa U | Mex¢asHble TpaHHIIbL: 3 [1IK-4
30HHAsI CTPYKTypa aTOMHAas U 30HHAs CTPYKTYypa
Hroro 3
4 O6paboTKa U U3rOTOBIICHUE Toku yreuku 4 I1IK-4
MOJIYITPOBOTHUKOBBIX
MaTepuaioB Hroro 4
5 TomynpoBoHUKOBEIE PUOOPHI | ccenoBanue TyHHEILHOTO 3 [1IK-4
U CXEMBI s dekra
UccnenoBanue napameTpoB 1 3 I1K-4
XapaKTePUCTHK OUIIOJISIPHOTO
TPaH3UCTOpPA MPU PA3IUYHBIX
pexuMax paboThl
Htoro 6
Uroro 3a cemectp 18
Hroro 18
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5.4. JlabopaTopHbIe 3aHATHSA

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMoTpeHO y4eOHBIM ITaHOM

5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabaua 5.6. — Buabl camocTosTenbHON paboThl, TPYA0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
HazBanus pasnenoB (Tem) Braer . | Tpymoemkocts, | Dopmupyembie dopmbl
JUCIUIIAHBI CAMOCTOATEIRHON q KOMIIETEHIINH KOHTPOJIS
paboTsl
2 cemecTp
1 Beenenue B ITogroroska k 3auery 6 [IK-4 3auéT Cc OLEeHKON
MOJIYTIPOBOIHUKOBBIE C OLICHKOM
MaTcepHaJibl U [ToaroroBka k 8 [1K-4 TectupoBanue
MOJIYIIPOBOAHUKOBBIC TECTUPOBAHUIO
YCTpOWCTBA Utoro 14
2 Kpucrannuueckas ITogroroska k 3auery 6 [IK-4 3auéT Cc OLEeHKON
CTPYKTypa U 30HHas C OLICHKOM
CIPyKTypa [ToaroroBka k 8 [1K-4 TectupoBanue
TECTUPOBAHUIO
Hroro 14
3 Dnexrpoduzndeckue [ToaroroBka k 3auety 6 [1K-4 3auéT ¢ OLEHKOM
CBOIICTBa C OLICHKOM
MOTYyNPOBOTHUKOBBIX [ToaroroBka k 8 I1K-4 TectupoBanue
MaTepHUaJIOB TECTUPOBAHUIO
Hroro 14
4 ObpaboTka u [ToaroroBka k 3adery 6 IK-4 3a4ér C oreHKOH
M3TOTOBJICHHE C OLICHKOM
MOTYyNPOBOTHUKOBBIX [ToaroroBka k 8 [1K-4 TectupoBanue
MaTepHUaJIOB TECTUPOBAHUIO
Hroro 14
5 IonynpoBognukoBeie  |IloaroroBka k 3a4ueTy 8 [1K-4 3auéT ¢ OLEHKOM
npUOOPHI M CXEMBI C OLIEHKOH
IloaroroBka x 8 I[1K-4 TectupoBanue
TECTUPOBAHUIO
Hroro 16
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMNETEHIUIi, JOPMUPYEMBIX P U3YyYEeHUHU JUCIUNINHBI,
M BUJI0B 3aHATHH

CoOTBETCTBHE KOMIIETCHIIUH, POPMUPYEMBIX MPU HU3YUYCHUH TUCIUTUTUHBI, U BUJIOB 3aHATHI
MpeACTaBICHO B TabuIe S5.7.
Ta6muma 5.7 — CoOTBETCTBHE KOMIETEHITUN, (DOPMUPYEMBIX TIPH U3YUECHUN TUCITUTIIINHBI, U BUOB

3aHATHN

dopmupyemble KOMIETEHIIMH

Bunel yueGHOI nesTenbHOCTH

Jlek. 3aH. | IIpak. 3aH. |CaM. pao.

DopMBbI KOHTPOJISI
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[1K-4 + + | + |3aqéT ¢ oueHkoi, TectupoBanue

6. PeiliTuHroBasi cucreMa /Ui OLEHKH YCIIeBAeMOCTH 00y4Yal0IINXCs
6.1. bajuibHbIE OLEHKH I (DOPM KOHTPOJIsA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHbIi Oamt
MakcumanbHBbII MaxkcuManbHBIN
3a IEPUOJ MEXKITY Bcero 3a
DopMbl KOHTPOJIS 6amn Ha 1-y10 KT ¢ Oas 3a mepuos
2KT u Ha xoHer| CEMECTp
Hayaja ceMecTpa mexnay 1KT u 2KT
cemecTpa
2 cemecTp
3auéT Cc OLEHKON 15 15 15 45
TectupoBanue 15 15 25 55
Hroro makcumym 3a 30 30 40 100
nepuo
Hapacratomum urorom 30 60 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

bayuibl Ha naTy TEKylero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbl OamtoB Ha maty TK 5

Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aioB Ha naty TK

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

N |W ([

< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIICHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6aios,
Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (neynoBrieTBOpUTENHHO)

7. YueOHO-MeTOAMYecKOe U MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. Ancensm, A. U. BBenenue B TeOpuIo MOJIyIPOBOIHUKOB : yueOHoe mocobue / A. . AHcenbM.
— 4-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2022. [DnexTpoHHbIN pecypc]: — Pexum nocrymna:
https://e.lanbook.com/book/212255.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa
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1. MuxymuH, A. B. ®usnyeckre ocHOBBI 37eKTpoHUKH / A. B. Mukymun. — Cankrt-IletepOypr :
Jlansw, 2023. — 148 c. [DnexTponHsIii pecypc]: — Pexum nocryna: https://e.lanbook.com/book/311846.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

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

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

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsI JIUII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st T ¢ HApYIIEeHHSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUN OUCHUILIMHBI PEKOMEHIyeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ IPOrpaMMHoOe of0ecrnedyeHre JUCHMIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue IJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALUM,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pYyJOBaHHAs JOCKOW U CTaHJAPTHON yueOHOM
Mebenblo. FiMeroTes MynbpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHBIE TTOCOOUS, 00eCTIeUrBaIOIINE
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

YueOHo-HayuHas JabopaTopus MU(POBON AIECKTPOHUKH: ydeOHasi ayUTOPHUs I TPOBEICHUS
3aHATUHN JICKIIMOHHOTO THUIa, ydyeOHasi ayIUTOpUS IJId MPOBEACHUS 3aHATUN MPaKTUYECKOTO THIIA,
MOMELIeHue AJs MPOBEIECHUS T'PYNIOBBIX U MHAUBUIAYAJIbHBIX KOHCYJIbTAllUil, MOMEIIEHUE IS
MPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIeHUE sl CAMOCTOSTEIbHOM
pabotsr; 634034, Tomckas obnacte, T. Tomck, Bepmmauna ynuma, 1. 47, 228/1 ayg.

Onucanue uMeroerocs 000pya0BaHus:

Hcrounuk nutanus nmocrossuHoro Toka DP831A .Rigol 4 mir.

Mownutop 27" 3 .

Mounutop MSI 27" Pro MP271 4 mir.

Ocntumnorpad mudposoit MSO5104.Rigol 4 mr.

Cucremnslii 610k 1 2 mT.

Cucremnsrii 6110k AMD Ryztn 7 5 .
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[Tanens uHTEpakTUBHAsS cO BcTpauBaeMbiM [1K
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jleanna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneuyeHue AUCHUNJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 Beenenue B [1K-4 3auér ¢ onenkort | [lepeuenn BOompocoB Jist

MOJTYTIPOBOIHUKOBBIE 3a4eTa ¢ OLEHKOM
MaTepuaibl U =
Ty ——. TecTtupoBanue [IpumepHBIit nepevqub
yeTpoticTea TECTOBBIX 3a/1aHUM
2 Kpucrainmuueckas crpykrypa |I1K-4 3a4ét c onleHkoil  |[lepeuenn BOpOCOB 1Jist
Y 30HHas CTPYKTypa 3a4eTa ¢ OLIEHKON
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
3 DnekTpodusnueckue [1IK-4 3auét c ouenkoii  |Ilepedenp BompocoB st
CBOIICTBA MOITYIIPOBOAHUKOBBIX 3aueTa C OLEHKOM
MaTepuaJioB TectupoBanue [IpumepHBIil nEepeyeHb
TECTOBBIX 3aJaHUI
4 O6pabotka u usroropnenue |I1K-4 3auér c ouenkoii  |Ilepedens BOpOCOB 1ist
MOTYTIPOBOIHUKOBBIX 3a4eTa ¢ OLEHKOMU
MaTepHUaJIoB TecTtupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
5 IonynpoBOAHUKOBBIE [1K-4 3auér c ouenkoil  |IlepedyeHp BonpocoB s
npuOOPHI U CXEMBbI 3ayeTa C OLEHKOMN
TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[xana oneHku cCHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeJeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeNeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHHUU OTCYTCTBHUE OTCYTCTBHE
(HEYyIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUTOB 3HAHUS JaCTHYHO (dbparMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbBIE HO HE YCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHbBIE coJieprKaIime coJIeprKaIue
CyMMBI 0ajuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMEHUe poOeITbI
MPUMECHEHHE
HABBIKOB
5 (OTIIMYHO) >90% ot chopMUpOBaHHBIE | CHOPMUPOBAHHOE YCIENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB
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[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O MTPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | KITH
3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K OIPEJIEJICHHON HayKe, OTpaciii WK 00bEKTaM, y3HAeT B
TEKCTax, N300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOYHUKAM HY>KHO
obOparaTthcs uist 60siee 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YUYECHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUS.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIEHO U JIOKA3aTEIIbHO
BOCIIPOU3BOIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU TUCIIUILIHHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHUM

—_—

. 1. TemnonpoBogHOCTH, 00YCIIOBICHHAS IEPEHOCOM TEIlJIa 33 CUET TEIUIOBBIX KOJeOaHU aTOMOB
KPUCTAJIMYECKON PEIIETKH, Ha3bIBACTCA. . .
1. poHoHHAs;
2. 3NeKTpOHHAs (IBIPOYHas);
3. OunosisipHas;
4. poToHHas,
5. DKCUTOHHAs.
2. D¢ dexT, cBI3aHHBINA CO CIOXHOW 30HHOUM CTPYKTYpOIl B OTYIPOBOJHUKAX H BOZMOXKHOCTHIO
MEX30HHOTO WJIM MEXIO0JTMHHOTO pacCesiHusl, Ha3bIBaeTCA
1. abdexrom 3unepa;
2. 3 dexrom I'anHa;
3. yAapHON MOHU3ALUEN;
4. a¢pdpexrom Xomra.
3. Brepsebie cBoit 3¢ ekt ['anna HabmroaaI B. ..
1. pochune nnnus;
2. pochuae rammms;
3. KpEMHUH;
4. apceHuie rayuIusl.
4. YMeHbIlIeHHE SHEPTUU HMOHU3AIUHM JOHOpPA YBEIMYUBAET BEPOATHOCTH TEPMHUUECKOTO
BO30Y>KJICHHS COTJIACHO CTATUCTHKE. ..
1. boze-OiiHmTeliHa;
2. ®epmu-lupaka;
3. MaxkcBenna-boabimana;
4. BonpmMana.
5. PexomOuHamus, mpu KOTOPOH DJIEKTPOH MpexJe, 4eM PEKOMOUHUPOBATH C ABIPKOH,
3aXBaThIBACTCS] HEKOTOPHIM JIOKAbHBIM IIEHTPOM, UMEIOIIUM YPOBEHBb PHEPTUU B 3aIllPEIICHHOM
30HE, a 3aTeM MEPEXOIUT B BAJICHTHYIO 30HY U PEKOMOUHUPYET C IBIPKOI, Ha3bIBaETCA. . .
1. mpuMecHOH peKOMOMHAITUEH;
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2. pekoMOWHAaIUEH Yepe3 JTOKATbHBIC COCTOSIHUS;
3. MEeXIIPUMECHON peKOMOWHAIINECH;
4. >KCUTOHHOM PEKOMOWHAIIUCH.

6. Ins xapaKTepUCTUKH PEKOMOMHAIIMOHHBIX MHPOLIECCOB B MOJYIPOBOJHUKE BBOIUTCS
MIOHSITHE. . .

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

3. KOHIEHTPAIIM HEOCHOBHBIX HOCUTEIEH 3apsaa;
4. KOHIICHTpAallMi 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 MOJIYIPOBOJIHUKOBBIE CTPYKTYphl GaN miist
KPUCTAJIJIOB CUHETO [BETa CBEYECHUSA?

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

9. Metoa 3nHUTaKCHUaIbHOTO BBIPAIMBAHUS TOHKUX TUICHOK B YCIOBUSIX CBEPXBBICOKOTO BaKyyMa
(mo 10—8I1a), mpu KOTOPOM MOJIEKYJISIpDHbIE WM aTOMapHBIC MyYKHW HAMPaBISIOTCS Ha
MOHOKPHUCTAIINYECKYIO HAaPETYIO MOJUIOXKKY.

1. MBE;

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

10. Hanmpuienue koHAEHcCanued W3 mapoBoil (ra3oBoi) (as3pl 0003HAYaEeT TPYyINNy METOIO0B
HaIbUICHUS! MOKPHITUN (TOHKUX MJIEHOK) B BaKyyMe, P KOTOPBIX MOKPBITHE MOJydaeTcs
nyTEM 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. CoBpemenHBIE MUKpoOIIpolieccopsl kommanuu Intel conepkar B cebe HECKOJIBKO MIJIITHAPIOB
TPaH3UCTOPOB, BCE U3 KOTOPBIX HAXOAATCS B paboueM COCTOSTHUM (Kak OyJITO Bce HaceleHHe
3emun — abcomoTHO 310poBoe). [Ipeanonoxxum, 4To BEpOSATHOCTh 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 TEXHOJOTUS H3IOTOBJIEHUSI TPAH3UCTOPOB OTIMUYAETCS OT
wianapHoi? Omumute kKoHCTpyKuuto FInFET tpansucropa. [louemy kommnanuu Intel u AMD
MCIIOJIB3YIOT AJIsl TOM KOHCTPYKLUU Pa3IndHbIE TIOJIOKKN?

3. Kakue ¢usuueckue NpUYUHBI OOYCIOBHUJIM Ha IMEPBOHAYAJIBHOM 3Tale CO3JaHUA
MOJIYTIPOBOJHUKOBOM MPOMBIIUIEHHOCTH HCIOJIb30BaHUE T'e€pMaHUsA, KOTOPBIH 3aTeM ObLI
3amMeHeH Ha kpemHui? Ilouemy 3T0 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
miacTuHbl ¢ opueHtauuei (111), a ang MOII-TeXHOJOTUH - UCIOJB3YIOT MIACTUHBI C
opuenTanueit (100)?
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9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.
Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— 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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