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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. chopmupoBaTh y CTYIEHTOB LEIOCTHOE MPEICTABICHUE O COBPEMEHHBIX MUPOBBIX TPEHAAX
uccienoBaHuil M pa3paboTOK, pa3BUTh HABBIKM aHalIM3a HAy4YHO!|TEXHHUYECKOTO Mporpecca u
NPUMEHEHHS TEepPEeOBBIX pa3pabOTOK B MPOPECCHOHATBHON NESTEIBbHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. W3yuuTh KIt0ueBbIC HAMTPABJICHUS PA3BUTHI UCCIICIOBAHUN U Pa3pabOTOK.

2. OcBOUTH METO/IBI TIOWCKA, aHAIM3a U CUCTEMATU3AIMH HAYYHO | | TEXHUYECKOU HH(pOpMaIny.

3. Hay4yuThcs ouleHHMBATh MEPCHEKTUBHOCTh HOBBIX TEXHOJIOTHUM U UX MPUMEHUMOCTh B CBOEH
MPEAMETHOM 00JIaCTH.

4. ChopMupoBaTh MOHMMAHHUE MEXKYJIbTYPHBIX acCHEeKTOB MEXIYHAPOJAHOTO HAY4YHOTO
COTPYAHUYECTRBA.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

YacTtp 010Ka gucuumauf: O0g3aTenbHast 4acTh.

Moayns gucuuiuivH: [TpoekTHbIA MOy IIb.

Nunexc qucuumiuael: 51.0.01.05.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

WNHpukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

YHI/IBepcaJ'leble KOMIICTCHIIUN
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YK-4. Criocoben
NPUMEHSTh COBPEMECHHBIC
KOMMYHUKATHUBHBIE
TEXHOJIOTUH, B TOM YHUCIIE
Ha MHOCTPaHHOM(BIX)
s3bIKe(ax), s
aKaJeMHYECKOTO U
npoQecCHOHAIBHOTO
B3aUMOJENCTBUSA

VK-4.1. 3aaeT npuHIUIIBI
MOCTPOEHHS YCTHOTO U
NUCHbMEHHOTO BBICKA3bIBAHUS
Ha PyCCKOM U
MHOCTPAHHOM(BIX) S3bIKaX,
IpaBUjIa U 3aKOHOMEPHOCTH
JIETTIOBOM YCTHOU H
MUCbMEHHON KOMMYHUKAIUU

1. 3HaeT npaBuia aKaJeMUUYECKOro NMUchbMa Ha
PYCCKOM U aHTJIMMCKOM S3bIKaX;

2. 3HaeTt obmme npaBuia oGpopmIIeHHS
HAYYHBIX ITyOJUKAIUil U TPE3eHTALNH.

VK-4.2. Umeet npesicTaBieHue
00 0COOEHHOCTSX YCTHOH U
MMUCbMEHHOU KOMMYHUKallMU B
COOTBETCTBHU C PA3IMIHBIMU
CTUJISIMH, JKaHPaMH U
(hopmamu 1e710BOT0 00IIIEHUS

1. Umeet pencraBienne 00 0COOEHHOCTIX
JIEIIOBOM MEPENTUCKU B HAYYHO-TEXHHUUECKOM
chepe;

2. Mmeet mipeAicTaBIEHUE O IPUHITUIIAX
NPUHIUTIAX KOMMYHHUKAIIUU B 00JIaCTH
Hay4YHBIX HHTEPECOB.

VYK-4.3. YMmeer cocTaBisaTh
COOCTBEHHBIE YCTHBIE
NUCbMEHHbIE BHICKA3bIBAHUS
Ha PYCCKOM U
MHOCTPAaHHOM(BIX) SI3bIKaX B
COOTBETCTBHHU C PEYEBBIMU
CUTyalusIMH, Hauobosee
BOCTPEOOBAaHHBIMU B paMKax
aKaJIeMUYECKON U
MpodeCCUOHATTLHOM
HATNPaBJICHHOCTH; YMEET
BBIOMPATh KOMMYHHKATHBHO
MIPUEMJIEMbIE CTHUIIH JIEJIOBOTO
oO11eHus1, BepOanbHbIe U
HeBepOaTbHBIC CPEIICTBA
KOMMYHUKAaIIUU

1. YMeeT cocTaBisiTh HAYYHBIC TEKCTHI Ha
PYCCKOM M aHTJIMMCKOM S3bIKaX;

2. YMeeT roTOBUTh NPE3EHTALUH O
pe3yibTaTax HayYHBIX UCCIICIOBAHUM.

VK-4.4. Bnageet HaBbIKaMu
MpUMEHEHUs! HHPOPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN JUIA
OCYILECTBJIEHUS JEI0BOMI
KOMMYHHUKAIIUU Ha PYCCKOM H
WHOCTPaHHOM(BIX) sI3bIKe(aX) B
MMMCBMEHHOH M YCTHOH (opme;
BJIQJICET MIUPOKUM CIIOBAPHBIM
3armacom, JOCTaTOYHBIM JIJIs
OCYULIECTBJICHHUS 1€TIOBOM
KOMMYHHUKAIIUU B paMKax
aKageMHUYECKOU U
npoeCCHOHANTBHOM
HaNpaBJIeHHOCTH; BIIa/I€ET
HaBBIKAMH YTCHHS U TIEpEeBO/Ia
uH(pOpMaIK Ha
WHOCTPaHHOM(BIX) A3bIKE(ax)
aKaJIeMHUYCSCKOH U
npoeCCUOHANTBHOM
HaNpaBJIeHHOCTH

1. Bnaneet HaBBIKAMHU aKaJEMUUYECKOTO
MMChMa Ha aHTJIMMUCKOM SI3bIKE (AHHOTAINU,
TE3HUCHI, CTAThH);

2. Branmeet HaBbIKaMU Ty OJTUIHBIX
BBICTYIJIEHUH C UCTOJIb30BAaHUEM
COBPEMEHHBIX KOMMYHHKAITMOHHBIX
TEXHOJIOTHH.
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VK-5. Cnocoben
aHAJIM3UPOBAThH U
YYHUTBIBATh Pa3HOOOpa3ue
KYyJBTYp B TIpoliecce
MEXKYIbTYPHOTO
B3aUMOJIEHCTBUA

VK-5.1. 3naeT ocobeHHOCTH
KyJIbTYphl Hapoa0B Poccuu u
OCHOBHBIX MHPOBBIX
LIMBHJIM3ALMH, 0COOEHHOCTH
MUPOBBIX PEJIUTUH, IPaBUIIa U
TEeXHOJOTUHU 3 (HEKTUBHOTO
MEXKYJIbTYPHOTO
B3aUMOJICHCTBUS

1. 3HaeT KynbTypHBIE 0COOCHHOCTH HAYYHBIX
COOOIIIECTB pa3HbIX CTPaH;

2. 3HaeT TpaguIK aKaJeMHUIYECKOTO OOIICHUS
B PA3JIMYHBIX KYJIbTYypPax.

VK-5.2. YMeeT yuuThHIBaTh
HaI[MOHAJbHEIE,
STHOKYJIBTYPHBIC U
KOH(eccrHoHaIbHBIC
0COOCHHOCTHU
MEXKYJIbTYPHOTO
B3aHUMOJIENCTBUS

1. YMeeT yunuThiBaTh KyJIbTYpHBIC PA3IAYUs
NPU B3aUMO/ICUCTBUU C 3apyOeKHBIMHU
KOJIJIETaMu;

2. YMeeT npencTaBisiTh OTEUECTBEHHBIE
HAy4YHbIE TOCTHKEHHS Ha MEKTyHAPOAHBIX
KOH(EpEeHIUsX.

VK-5.3. BnaneeT HaBbIKAMH
OOIIEHUS B YCIOBUAX
KyJBTYPHOTO MHOTOOOPAa3Hsl ¢
COOIIOIEHUEM THUCCKUX
MOBEJICHYCCKUX HOPM

1. Bnaneer HaBbIKaMU MEXKYJIbTYPHOU

KOMMYHHKAIIMHU B aKaJIEMUYECKOHN Cpejie;
2. BimageeT HaBBEIKAaMHU B3aUMOJCUCTBUSA B
MEX/IyHAPOIHBIX HAYYHBIX KOJUIEKTHUBAX.

Ob6menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TK-3. Cniocoben [1K-3.1. 3naer 1. 3HaeT COBpeMEHHbIE METO0JIOTUH

UCIIOJIb30BaTh TEPMHHOJIOTHIO B 00J1aCTH UCCIIEIOBaHMs U pa3pabOTKU (CUCTEMHBIH
COBPEMEHHBIE (OTOHUKHU U MIOJIX0/l, MOJIEJIbHO | | OPMEHTHPOBAHHOE
JOCTUKEHUS HAYKU U ONnTOMH(POPMaTUKU IIPOEKTUPOBAHKE, HU(PPOBHIE IBOMHUKU U T.
NepeI0BbIE TEXHOIOTHU 1.);

B IpOoeCCHOHATIBHOM 2. 3HaeT TUIOBBIE ATAIbI )KU3HEHHOT'O LIUKJIa
JIEATEIIbHOCTH oo0wekra (or T3 1o BHeApeHus u

COINPOBOKECHHUS), COBPEMEHHbIE TEHACHIIMU U
Jy4IlIMe MPaKTUKU B IPEIMETHOU 00JIaCTH.

[1K-3.2. YMeeT BEINOJIHATE 1. YMmeer npuMeHsITb METOIbI

TPYIOBBIE ACHCTBUSA C HCCIe0BaHMs/pa3pab0TKH, ONUPAsCh Ha

HCIIOJIb30BaHHEM aKTyaJbHbIC HAYYHBIC TOCTIKCHUS 1

COBPEMEHHBIX JOCTIKCHHH | IIepeIOBbIC TEXHOJIOTHH (BKITIOUas U(PpoBbIE

HayK{ U TIEPETOBBIX WHCTPYMEHTBI, HOBbIE MaTePUAITbI, METO/IbI

TEXHOJIOTHI MPU PEIICHUN KOHTPOJIA U T. 11.);

3a/1a4 mpodeccruonanbHOM 2. YMeeT 000CHOBaHHO BBIOMPATH METOIBI U

eI TeIIbHOCTH CpE/CTBA JIJIA PEIICHUS 3a/1a4H, ONUPAsCh Ha
aHAJIN3 JTUTEPATYPhl U TEXHHUECKUX
BO3MOKHOCTEI;

I1K-3.3. Bnaneer HaBblkamu | 1. Bianeer coBpeMeHHBIMH TEXHOIOTHSAMHU
YTEHUS HayYHBIX TEKCTOB 110  |npoekTupoBanus (3D IMonenupoBanue,
npod o NpopeccuoHaIbHOH | TapaMeTpUUeCcKOe MPOSKTUPOBAHMUE,
JESATEIBHOCTH MYJIbTH(PU3MUECKOE MOJETUPOBAHHE,
MMHTALMOHHOE MOJICIMPOBaHKE, paboTa B
PLM!cpene u T. 11.) A1 CO31aHUA U
ONTUMH3AIMH 00BEKTOB NPOPEeCcCHOHATBHOMN
JIESATENBHOCTH;

2. Bnaneet uupoBbIMU HHCTPYMEHTaMU Ha
pa3HBIX CTaAUAX NPOEKTUPOBAHUS
(KOHIeNIIHMs, SCKU3HBIH MTPOEKT, paboyas
JIOKYMEHTalUs, BAIUJALMA).

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

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTb AUCIUIUIMHBI 110 BUAAM YU4SOHOM JIeITeIbHOCTH
Bcero Cemectpsl

gacoB |1 cemectp |2 cemecTp

Bunb! yueOHOI nesTenbHOCTH

KonTakTHas aynuTopHasi padoTa 00y4yaromuxcs ¢ 36 18 18

npenogaBareJsieM, Bcero

IIpaxTHueckue 3aHATHS 36 18 18

CamocTrosiTeibHas padoTa 00y4aomuxcs, B T.4. KOHTAKTHasI 144 54 90

BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero

[ToaroroBka k 3auery 18 18

IToaroroBka K TECTUPOBAHUIO 90 36 54

ITonroroBka K 3a4eTy ¢ OLICHKOM 36 36
Oo0wmast Tpy10eMKOCTh (B Yacax) 180 72 108

Oo0mas TpyroemMkocTs (B 3.e.) 5 2 3
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5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenam (TeMam) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aensl (TeMbl) AUCHUILINHBL U BUBI YYEOHOH IEATEIbHOCTH

Cam. Bcero
HasBanus pasnenoB (TeM) TUCHUILTAHBI Hpa. pab., | gacos (6e3 ®opmmpyemeie
3aH., 4| sksaMeHa) KOMIIETEHILIUH
1 cemecTp

1 OcBoeHME HOBBIX YaCTOTHBIX JUAa30HOB: 4 9 13 IIK-3, YK-4, YK-5
MUJUTHUMETPOBBIE BOJIHBI U TEPATrePIIOBBIA CIIEKTP
2 MupoBO# PIHOK MUKPOIJIEKTPOHUKH U 2 9 11 [1K-3, YK-4, YK-5
TEJIEKOMMYHUKAIMI: TPOTHO3bI U CTPATErU1
3 ®OTOHMKA U ONTOAIEKTPOHHUKA B CUCTEMAX 4 9 13 IIK-3, YK-4, YK-5
CBsI3H: ()OTOHHBIEC MHTETPATHLHBIC CXEMBI
4 I{udpoBbie TBOWHUKHU PATUOIICKTPOHHBIX 2 9 11 [1K-3, YK-4, YK-5
YCTPOMCTB M CUCTEM
5 NHTennekTyanbHble OTPAKAIOIINE TOBEPXHOCTH 2 9 11 [1K-3, YK-4, YK-5
(RIS) 1 mporpamMmmupyemMblie MeTaMaTepuabl
6 KBaHTOBbIE TEXHOJIOTUH B IPHOOPOCTPOCHUN U 4 9 13 IIK-3, YK-4, VK-5
CBSI3U: OT TEOPUU K MPOTOTUIIAM

Hroro 3a cemectp| 18 54 72

2 cemecTp

7 CIlyTHUKOBBIE CETH U BHICOTHBIE TIIAT(POPMBI 2 15 17 IIK-3, YK-4, VK-5
JUTSI TJIO0QJTEHOTO TIOKPBITHS
8 [LInpoKOITOIOCHBIE NOTYIIPOBOJHUKOBBIE 4 15 19 [IK-3, YK-4, YK-5
matepuainsl: GaN, GaAs
9 CBUY- u onTryeckas MUKpPOJIEKTPOHUKA: HOBbIC 4 15 19 [1K-3, YK-4, YK-5
TOPU30HTHI
10 AqnuTUBHBIE TEXHOJIOTHUH B 4 15 19 IIK-3, YK-4, YK-5
panuonnekTponuke: 3D-nevars ycrpoiicts CBY
11 NN-anropuT™MBl 1711 MHOTOKPATEPUATIBHOTO 2 15 17 [IK-3, YK-4, YK-5
cuHTe3a naccuBHbIXx CBY-ycTpoiicTs
12 NckyccTBEHHBIM UHTEIJIEKT B PaAMOYaCTOTHOU 2 15 17 IIK-3, YK-4, YK-5
WHXEHEPUU: HOBBIM MHCTPYMEHTapUI

Uroro 3a cemectp| 18 90 108

HUrtoro| 36 144 180

5.2. Conep:xanue pa3esoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUTLIMHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0ywmIe 5.2.
Tabmmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.Y. 11O JCKIIHSIM)

TpynoemkocTs
HasBanus paznenos (Tem) Copnep:xaHue pa3aenoB (TeM) (EZKHHOHHHG dopmupyembie
JVICTIATUTHHBI JTVCIUTUIAHBI (B T.9. TIO JICKIIHSIM) KOMIICTEHIIH
3aHSTHS), 4
1 cemecTp
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1 OcBoeHne HOBBIX

®u3nyecKkue OCHOBBI PacpOCTPAHEHUS

[1K-3, VK4,

YaCTOTHBIX JUAIAa30HOB: CUTHAJIOB B JTMana3oHax MM-BOJIH U CyO- YK-5
MUUIMMETpoBbIe BONIHBL M | TT'1. IlepciekTuBHBIE YaCTOTHBIE
TeparepLoBblil CIEKTP nuana3onsl 4 6G. [lepexon ot
BOIIPOCOB «BO3MO>KHO JIN» K BOIIPOCAM
IIPOMBIIIIEHHON IPUMEHUMOCTH,
CEpUIHON MPOU3BOJUTEIBHOCTH U
3¢ (HEeKTHBHOCTH.
Hroro
2 MupoBoO#i pbIHOK AHaIM3 TEKYILEro COCTOSHUS U I1IK-3, VK4,
MUKPO3JIEKTPOHUKH U IIPOTHO3bI Pa3BUTHSI MUPOBOTO PBIHKA YK-5
TEJIEKOMMYHUKALIUN: MHUKpPO3JIEKTPOHUKH. KitoueBble
IIPOTHO3bI ¥ CTpaTEruu JpaiiBephl: BBIYUCIUTENIbHAS TEXHUKA U
TEJIEKOMMYHHUKAIIMOHHOE 000PYIOBaHUE.
Tpena ToTanbHOM poOOTH3ALMU U
pacnpeesIEHHBIX CUCTEM yIIPaBIEHUS.
CrpaTeruu T€XHOJIOTUYECKOTO
JUIEPCTBA U KOMMEpLHUAIA3ALNH
pa3paboToK.
Hroro
3 ®ortoHuKa U [Tepexos OT 2EKTPOHHBIX K (POTOH- [1K-3, YK-4,
ONTORJIEKTPOHUKA B 3JIEKTPOHHBIM cucTeMam. [IpuHIumIbI YK-5
cucTeMax CBs3U: (DOTOHHBIC |pabOTHI M TPEUMYIIECTBa (POTOHHBIX
HUHTETPAJIbHBIE CXEMBI MHTETpasbHbIX cxeM. [IpopbiBHBIE
pesysbrathl 2025 ropga:
CBEPXIIIMPOKOIOJIOCHBIE (POTOH-
AJIEKTPOHHBIE YHITBI AJISl CBS3H
Hroro
4 IludpoBbic TBOHHUKH Konnenmus mudpoBoro 1BoitHNKA B IIK-3, YK-4,
PaguOdIEKTPOHHBIX IIPOEKTUPOBAHUHU U FKcIutyaTanuu POC. YK-5
YCTPOWCTB M CUCTEM Coznanue BUPTyaJIbHbIX IPOTOTUIIOB
TSl YCKOPEHUS pa3pabOoTKH.
[TporHo3upoBaHue OTKa30B U
YIPaBJIE€HUE )KU3HEHHBIM I[IUKIOM
uznenus. Uarerpanus udpoBbIx
JIBOMHUKOB C CUCTEMaMU
aBTOMATU3UPOBAHHOTO ITPOEKTUPOBAHMUSI.
Hroro
5 UHTennexryanbHble Ou3nyecKkue MPUHIUIBI pabOThI [1K-3, YK-4,
OTpa’KaroIIne OBEPXHOCTH | peKOH(PUTYPHPYEMBIX YK-5

(RIS) u mporpammupyemsbie
MeTaMaTepuabl

MHTEJUIEKTYaJIbHBIX IOBEPXHOCTEM.
VYrpasinsieMble METaIOBEPXHOCTHU IS
YIIyUIIEeHUS] TOKPBITUS U KaueCcTBa
curHana B ceTsax 5SG/6G.
Camoynpasisemsie RIS Ha ocHOBE
ONTUYECKOTO TOJIOrpaduIecKoro
noaxoxa. [Ipumenenne RIS B ropoackoit

UHPPACTPYKTYpE.

Hroro
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6 KBaHTOBBIE TEXHOJIOTHH B
IpUOOPOCTPOCHUN U CBS3H:
OT TCOPHHU K TPOTOTUIIAM

KBanToBrie CCHCOPLI U 5TAJIOHBL
YaCTOThI IJId CUCTEM CUHXPOHU3AIUU.
KBaHTOBOE pacrpezeneHue KIroden s
3aIIII/IHIéHHI)IX KaHaJIOB CBA3U.
KBanTOBBIC BEIYHCIICHHS AJI pCHICHUA
3aJa4 OoIITUMHU3alluu B
PasinodIEKTPOHUKE

MK-3, VK4,
VK-5

Htoro

Hroro 3a cemectp

2 cemecTp

7 CllyTHUKOBBIE CETH 1
BBICOTHBIE MIATPOPMBI JUIS
rJ100aTBbHOTO TIOKPBITHS

Pa3BuTHe CITyTHUKOBBIX CHCTEM CBSI3H
HEreocTallMOHAPHBIX OpOUT. BricoTHBIE
m1aTGOPMBI KaK DJIEMEHT
uHppactpykrypsl 6G. UHTETparus
CIYTHUKOBBIX U HA3€MHBIX CETEH.
Tpenasl B 007aCTH PaAMOCBA3H U
MO3UIIMOHUPOBAHUS B KOCMOCE.
OTtedecTBEHHbIE pEIICHUs B 00JaCTH
CITyTHHUKOBOM CBSI3H.

I1IK-3, VK4,
YK-5

Hroro

8 llIupokormnosocHbIe
MOJIYIIPOBOJHUKOBBIE
matepuainsl: GaN, GaAs

Du3nyYeCcKue CBOKMCTBA U MPEUMYILECTBA
HIMPOKO30HHBIX [TOJIYIPOBOJIHUKOB IS
CBY-anexrponuku. [Ipumenenne GaN u
GaAs B MOIIIHBIX YCUJIUTENSAX U
BBICOKOTEMIIEPATYPHOM 3JIEKTPOHUKE.
[TepcriekTHBHBIE MaTEpUANbI AJIS
YCTPOMCTB CIEAYIOLIETO MOKOIEHHUS.
Bunnstaue matepuanios Ha
9HEeprod(HHEeKTUBHOCTH U HANEKHOCTh
CHUCTEM.

[1K-3, VK4,
YK-5

Htoro

9 CBU- u onruueckas
MUKPOIJIEKTPOHUKA: HOBBIC
TOPU30HTHI

CoBpeMeHHbIE JOCTHKEHUS B
npoektupoBanu CBY-uHTerpasbHbix
cxeM. KMOII Texuosoruu gis
reHEepaTOpOB, YIPABIISEMbIX
HaNpsDKEHUEM, B 0€CITPOBOIHBIX
cucTeMax HOBOI'O ITOKOJICHUS.
Onrtuyeckass MUKPORJIEKTPOHUKA U €€
POJIb B BBICOKOCKOPOCTHOM Iepeaue
JaHHBIX. TeHJEeHIMN MUHUATIOpU3ALUU
Y TIOBBIIIICHHUS YaCTOTHBIX
XapaKTEPUCTHK.

I1IK-3, VK4,
YK-5

Hroro

10 AgauTUBHEIE
TEXHOJIOTHH B
paauosnekTponuke: 3D-
neyath ycrporcts CBY

[Ipumenenue 3D-nedyatu 11 co3gaHus
AHTEHH, BOJTHOBOJOB U KopmycoB POC.
[IpoToTHUTIHPOBAHNE U METKOCEPHUITHOE
MPOM3BOJCTBO. MaTepuansl ass
aJIMTUBHOTO TIpou3BoacTBa CBY-
YCTPOMCTB.

I1IK-3, VK4,
YK-5

Hroro
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11 UU-anroputmsl ass

HpI/IMCHeHI/Ie METOJ0B MAallIMHHOT'O

[1K-3, VK4,

MHOT'OKPUTEPUAIIBHOTO oOyueHus 1uig npoekrupoBanust CBUY- YK-5
cunrte3a naccuBHbIX CBY-  |ycTpoiicT. Pazpaborka MM-anropurmMoB
YCTpOICTB JUIsL MHOTOKPUTEPUATILHOTO CUHTE3a
naccuBHbIX CBY-ycTpoiicTB.
[Tnatdopmsl 1J1 CTATUCTUYECKOTO
aHaJIM3a XapaKTEPUCTUK YCTPOMCTB.
Hroro -
12 UckyccTBeHHBIHM PeBomronug B moaxoaax K - IIK-3, YK-4,
MHTEJUIEKT B MPOEKTUPOBAHUIO: OT UHTYULIUU YK-5
pPaaro4acTOTHOM nrxenepa k U nomomHukam.
WHXEHEPHUU: HOBBIU IIpumenenne MM u MammmHHOTO
MHCTpYMEHTapUii 00y4eHuUs IPH MOACTUPOBAHNUH,
ONTUMU3ALIMH, aBTOMATU3AL[UU
U3MEpeHuil U KaauOpoBKe
Hroro -
Hroro 3a cemectp -
Hroro -
5.3. IlpakT4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Haspanwus paznenos (tem) | HaumeHoBanue mpakTudeckux 3aHatuil | TpygoeMkocTs, | DopMupyembie
JUCHUTUINHBI (cemuHapoB) q KOMIIETEHIINHI
1 cemecTp
1 OcBOEHME HOBBIX ®uU3NYECKUE OCHOBBI pACIIPOCTPAHEHUS 4 YK-4, YK-5
YaCTOTHBIX JAUANA30HOB: CUTHAJIOB B Mana3oHax MM-BOJIH U CyO-
MWIITUMETPOBbIC BOJIHBI U | TT'1. [lepcrieKTuBHBIE YaCTOTHBIE
TeparepuoBbIi CIIEKTP nuana3onsl s 6G. [lepexon ot
BOITPOCOB «BO3MOYKHO JIN» K BOIIPOCAM
IIPOMBILIIEHHOW PUMEHUMOCTH,
CEpUHHON MPOU3BOAUTEILHOCTH U
3¢ pexTUBHOCTH.
Hroro 4
2 MupoBoOii pbIHOK AHanu3 TEKyIEero COCTOSHUS U 2 YK-4, VK-5
MUKpPO3JIEKTPOHUKH U MIPOTHO3bI Pa3BUTUS MUPOBOTO PHIHKA
TEJIEKOMMYHUKAIUH: MHUKPOJIEKTPOHUKHU. KitoueBbie
IIPOTHO3bI U CTpaTEruu JipaiiBephl: BBIYUCIUTEIbHAS TEXHUKA U
TEJIEKOMMYHHUKALHOHHOE
obopymoBanue. TpeHa TOTambHOM
poboTH3aIMK U pacTpeaeIEHHBIX
cucteM ynpasienus. CTpareruu
TEXHOJIOTMYECKOI0 JIUIEPCTBA U
KOMMEPIIHATU3aluu pa3padoToK.
Hroro 2
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3 ®oroHMNKa U
OIITO?JICKTPOHUKA B
cucTeMax CBsI3U: (POTOHHBIE
MHTETPAbHBIE CXEMBI

[Tepexox OT AMEKTPOHHBIX K (POTOH-
OJICKTPOHHBIM CHUCTCMAM. HpI/IHHI/IHBI
paboThI U IpenMyIIecTBa (POTOHHBIX
MHTErpAJIBHBIX cXeM. [IpopbIBHEIE
pesyabTatel 2025 roga:
CBEPXIITMPOKOTIOIOCHBIC (DOTOH-
OJICKTPOHHBIC YHIIbI JJIS CBA3U

YK-4, VK-5

Htoro

4 IludpoBbie TBONHUKH
PaaUOdIEKTPOHHBIX
YCTPOMCTB U CUCTEM

Konuenmus uudpoBoro 1BoifHUKa B
IIPOEKTUPOBAHMHU U FKcIutyaTanuu POC.
Coznanue BUPTyalbHBIX IPOTOTUIIOB
JUISL yCKOPEHUs pa3pabOTKH.
IIporHo3upoBaHue 0TKa30B U
yIpaBJIeHUE KUZHECHHBIM LIUKIJIOM
uznenus. Uarerpanuus nu@poBbIx
JIBOITHUKOB C CUCTEMaMH
aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHMS.

YK-4, VK-5

Hroro

5 UHTennexTyaabHble
OTpakarollyue MOBEPXHOCTU
(RIS) m nmporpammupyembie
MeTamaTepuaibl

duznyeckne NPUHIUIBI PadOTHI
peKoHpUTYpHUPYEMBIX
MHTEJJIEKTYalIbHBIX TOBEPXHOCTEH.
VYnpasiisieMble METaITOBEPXHOCTH IS
YIIy4IIEHUS] TTOKPBITHS U KauecTBa
cur"aina B cetax 5G/6G.
Camoynpasisiembie RIS Ha ocHOBe
ONTUYECKOTO TroJIOrpapuuecKoro
noaxona. [Ipumenenne RIS B ropoackoi

uH(ppacTpykType.

YK-4, VK-5

Hroro

6 KBaHTOBBIE TEXHOJIOTHH B
IpUOOPOCTPOCHUU H CBS3ZH:
OT TCOPHHU K TPOTOTUIIAM

KBanToBrie CCHCOPLI U OTAJIOHBL
JaCTOThI 4JIA CUCTEM CHMHXPOHU3AIUH.
KBaHTOBOE pacnpenenenue Kio4yen 1
3aHII/IHléHHI>IX KaHaJIOB CBA3U.
KBanToBEBIC BEIYHCIICHHS AJIg pCUICHUA
3aJa4d OoIITUMH3alllu B
panuO3IEKTPOHUKE

YK-4, VK-5

Htoro

Hroro 3a cemectp

18

2 cemecTp

7 CllyTHUKOBBIE CETH 1
BBICOTHBIE MIATPOPMBI JUIs
rJ100aTBbHOTO TIOKPBITHS

Pa3BuTHe CITyTHUKOBBIX CUCTEM CBSI3H
HEereocTalioHapHbIX OpOUT. BricoTHBIE
maTdhOPMBI KaK JIEMEHT
uHppactpykTypsl 6G. UHTETparms
CIIyTHUKOBBIX U HA3€MHBIX CETEH.
TpeHasl B 00J1aCTH paAHOCBA3H U
MO3UIIMOHUPOBAHMSI B KOCMOCE.
OTteuecTBEHHBIE pElICHUs B 00JIaCTH
CITyTHUKOBOM CBSI3H.

YK-4, VK-5

Hroro
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8 IllupokormnosocHbIe Pu3nYeCcKre CBOMCTBA U IPEUMYLIECTBA 4 YK-4, YK-5
MOJIyTIPOBOJIHUKOBBIE IIMPOKO30HHBIX [TOJIYyIIPOBOJIHUKOB IS
marepuaisl: GaN, GaAs CBY-anexrponuku. [Ipumenenue GaN u
GaAs B MOIIHBIX YCUIIUTENSAX U
BBICOKOTEMIIEPATYPHOM 3JIEKTPOHUKE.
[lepcniekTBHBIE MaTepUAIbI JIs1
YCTPOICTB CIEAYIOLIEr0 OKOJIEHHUS.
Bimsanue marepranos Ha
SHEProdPPeKTUBHOCTH U HAJIEKHOCTD
CUCTEM.
Hroro 4
9 CBY- u onTnueckas CoBpeMEHHBIE TOCTHKEHUS B 4 YK-4, VK-5
MUKPO3JIEKTPOHUKA: HOBBIE |MpoekTupoBaHuu CBY-uHTErpanbHbIX
TOPU30HTHI cxem. KMOII texnonoruu nmus
TE€HEPATOPOB, YIIPABISEMbIX
HaAMpPsDKEHHEM, B O€CIIPOBOHBIX
CUCTEMAaX HOBOI'O ITOKOJICHUS.
OnTuyeckass MUKPO3JIEKTPOHUKA U €€
pOJIb B BBICOKOCKOPOCTHOM Iepeade
JIaHHBIX. TeHJeHIIMN MUHUATIOpU3ALUU
Y TIOBBIIICHHS YaCTOTHBIX
XapaKTEPUCTHK.
HUroro 4
10 AgauTUBHEIE [Ipumenenne 3D-nevaTt A1t CO3aHUS 4 YK-4, YK-5
TEXHOJIOTHH B AHTEHH, BOJIHOBOJIOB M KopmycoB POC.
paauosnekTponuke: 3D- [IpoToTHNIIpOBaHNE U METKOCEPUITHOE
neyath ycrporcts CBY MPOMU3BOACTBO. Martepuansl aJist
agauTUBHOrO Tipou3BoacTa CBU-
YCTPOWCTB.
HUtoro 4
11 UU-anroputmsl ass IIpuMeHeHre METOI0B MAILIMHHOTO 2 YK-4, VK-5
MHOTOKPUTEPUAILHOTO oOyueHus ayis npoektupoBanus CBY-
cuHTe3a naccuBHblx CBUY- |ycrpoiict. Pazpaborka UM -anroputmos
YCTpOICTB JUIsl MHOTOKPUTEPUATIbHOTO CUHTE3a
naccuBHbIX CBU-ycTpoiicTs.
[Tnatdopmbl 1St CTATUCTUIECKOTO
aHaJIM3a XapaKTEPUCTUK YCTPOMCTB.
Hroro 2
12 UckyccTBeHHBIHM PeBomtonus B moaxogax K 2 YK-4, YK-5
MHTEJUIEKT B MIPOCKTUPOBAHUIO: OT UHTYULIUU
paaro4acTOTHOM nxenepa k M nomomniHukam.
WHXEHEPHUU: HOBBIN IIpumenenne MM u MammHHOTO
MHCTpYMEHTapUii o0ydeHus: IpU MOJICTUPOBAHUH,
ONTUMU3ALIMH, AaBTOMATHU3ALUU
U3MEpEHUI 1 KanOpOBKe
HUroro 2
Hroro 3a cemectp 18
Hroro 36
5.4. JlabopaTopHbIe 3aHATHS
11
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 padoTa

Buner camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEeMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
Hazpanms pa3nenos (Tem Buzer . | Tpymoemkocts, | ®opmupyemMsie DopMBbI
nHCIfHHiHHH e CaMOCTOATEILHON P q Koffmefgﬂunn KOHTI;)OJI;{
paboTsl
1 cemecTp
1 OcBoeHME HOBBIX [ToaroroBka k 3auery 3 [1K-3, YK-4, 3auér
YacCTOTHBIX JUAIa30HOB: VK-5
MMJUTMMETPOBBIC BOJIHBI M | [TonroTroBka K 6 IIK-3, YK-4, TectupoBanue
TeparepuoBbIv CIICKTP TECTUPOBAHUIO YK-5
Hroro 9
2 MupoBoOi pbIHOK [ToaroroBka k 3auery 3 [1K-3, YK-4, 3auér
MHKPODJIEKTPOHUKH U YK-5
TEIICKOMMYHUKAIMH: IloaroroBka k 6 IIK-3, YK-4, TectupoBanue
MIPOTHO3bI U CTPATETUU TECTUPOBAHHIO VK-5
Hroro 9
3 ®oToHHKA B [ToaroroBka k 3auery 3 IIK-3, YK-4, 3auér
OIITORJIEKTPOHUKA B VK-5
CUCTEMAX CBsI3H: (POTOHHBIE | [ToAroTOBKA K 6 IIK-3, YK-4, TectupoBanue
MHTErPAJIbHBIE CXEMBbI TECTUPOBAHHIO VK-5
Hroro 9
4 IludpoBbie TBONHUKH [ToaroroBka k 3auery 3 [1K-3, YK-4, 3auér
panuO3IEKTPOHHBIX VK-5
YCTPOHCTB U CHCTEM IloaroroBka k 6 IIK-3, YK-4, TectupoBanue
TECTUPOBAHUIO YK-5
Hroro 9
5 NHrennexryanbHble ITogroroska k 3auery 3 I1K-3, YK-4, 3auér
OTpakaroIK€e OBEPXHOCTH YK-5
(RIS) 1 nporpammupyemsie ([Toarotoska K 6 [1K-3, YK-4, TecTtupoBanue
METaMaTEpUaJIbL TECTUPOBAHUIO YK-5
Hroro 9
6 KBanroBblie TexHosnoruu B |Ilonaroroska k 3auery 3 IIK-3, YK-4, 3auér
npUOOPOCTPOCHUU U CBA3H: YK-5
OT TCOPHUM K MPOTOTUIIAM | [JoaroToBKa K 6 IIK-3, YK-4, TectupoBanue
TECTUPOBAHUIO YK-5
Hroro 9
Hroro 3a cemectp 54
2 cemecTp
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7 CIlyTHUKOBBIE CETH U [loaroroBka k 3auery 6 [1K-3, YK-4, 3auét c
BBICOTHBIE IIATQOPMBI ISl |C OLIEHKOU YK-5 OLICHKOU
rII00AIbHOTO MOKPBITHSE IloaroroBka k 9 IIK-3, YK-4, TectupoBanue
TECTUPOBAHUIO YK-5
Hroro 15
8 IlIupokormnosocHbIe [ToaroroBka k 3auety 6 IIK-3, YK-4, 3auéT ¢
MOJTYTIPOBOJIHUKOBBIE C OLICHKOM YK-5 OLICHKOM
matepuansl: GaN, GaAs  |[ToxroroBka K 9 IK-3, YK-4, | Tectupoanue
TECTUPOBAHUIO YK-5
Hroro 15
9 CBUY- u onruueckas [ToaroroBka k 3aueTy 6 IIK-3, YK-4, 3auéT ¢
MHUKPOJIEKTPOHHKA: HOBBIE |C OLIEHKOU YK-5 OLICHKOM
FOPHU30HTBI IloaroroBka k 9 IIK-3, YK-4, TectupoBanue
TECTUPOBAHUIO YK-5
Hroro 15
10 AnguTUBHEIE [ToaroroBka k 3auety 6 IIK-3, YK-4, 3auéT ¢
TEXHOJIOTHH B C OLICHKOMN YK-5 OLICHKOM
paguossiekrtponuke: 3D- | [TogroroBka k 9 [IK-3, VK-4, | TectupoBanue
neyats ycrpoiicrs CBY TECTUPOBAHUIO VK-5
Hroro 15
11 UU-anroputmsl ass [loaroroBka k 3auery 6 [1K-3, YK-4, 3auét c
MHOT'OKPHTEPHUATIBHOTO C OLICHKOM YK-5 OLICHKOU
cunresa naccuBHblX CBY- | [Toxroroska k 9 IIK-3, YK-4, | TectupoBanue
YCTPOUCTB TECTUPOBAHUIO YK-5
Hroro 15
12 WckyccTBeHHbIN [loaroroBka k 3auery 6 [1K-3, YK-4, 3auét c
WHTEJJIEKT B C OLICHKOMN YK-5 OLIEHKOM
pPazaroYacTOTHOM IToaroroska K 9 [IK-3, YK-4, | TectupoBanue
WHXXCHCPUH: HOBBIM TECTUPOBAHUIO VK-5
WHCTPYMEHTapHUH Hroro 15
Uroro 3a cemectp 90
Hroro 144

5.7. CooTBeTcTBHE KOMIIETEHUNH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMIMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHITUH
dopmMmupyemsie Bunsl yueOHoM aedrenbHOCTH
DopMBI KOHTPOJIS
KOMIICTCHIIH [Ipak. 3aH. Cam. pa0.
I1K-3 + 3auér, 3au€r ¢ oneHkoM, TecTupoBanue
YK-4 + + 3ayéT, 3a4€T C olleHKOM, TecTupoBaHue
VK-5 + + 3auér, 3auét c oneHkoM, TecTupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4ar0nXCs
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BameHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayibHbIe OLIEHKH
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MaxkcumanbHbIA MaxkcumanbHbIA Maxcumanbipii Gann
®opMBI KOHTPOJIS 6amwt Ha 1-yro KT ¢ 0aJut 3a mepuoy 3a nepro Mexty | Beero sa
Hayana cemectpa | mexnay 1KT u 2KT 2KT u na xoren ceMectp
cemecTpa
1 cemecTp
3auér 20 20 30 70
TectupoBaHue 10 10 10 30
Nrtoro makcumym 3a 30 30 40 100
nepuos
Hapacratommm urorom 30 60 100 100
2 cemecTp
3a4éT C OIlEHKOH 20 20 30 70
TectupoBanue 10 10 10 30
Hroro makcumym 3a 30 30 40 100
epuos
Hapacratomum ntorom 30 60 100 100
6.2. [lepecuer 0a/1J10B B OILIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Tabmuia 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamioB Ha faty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha faty TK 2

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYI0O U MEKIYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0ayuIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIEe

6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKTYHAPOIHYIO OLICHKY

Hrorosas cymma Oanos,

OrneHnka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)

HK3aMEeH

5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)

4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTENBHO)

3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBeHHo)

2 (HEey1OBJIETBOPUTEILHO) (HE 3aUTEHO)

Huxe 60 6amwios

F (neynoBieTBopuUTEIBbHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUILINHBI

7.1. OcHoBHAasi IUTEpaTypa

1. bamanos, A. H. MamuHHOoe 00y4YeHHE U UCKYCCTBEHHBIM MHTEIUICKT : yueOHOe mocoOue s
By30B / A. H. bananoB. — 3-e u3n., crep. — Cankt-IletepOypr : Jlanp, 2026. — 172 c. [DneKTpOHHBIH
pecypc]: — Pexxum moctymna: https://e.lanbook.com/book/513580.

2. MopryHos, P. b. ®usnyeckne oCHOBBI KBaHTOBBIX BBIYMCICHUM : yueOHOe mocooue / P. b.
Moprynos, O. B. Komnak, O. C. ImutpueB. — Tam6oB : TI'TY, 2017. — 98 c. [DnekTpoHHBIN pecypc]:
— Pesxxum mocrtymna: https://e.lanbook.com/book/319688.
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https://e.lanbook.com/book/513580
https://e.lanbook.com/book/319688

3. benoycog, 0. . Uadpakpacuas poronuka / 0. 1. benoycos, E. C. [ToctHukoB. — 2-¢ u3n.,
crep. (momHonBeTHas nevaTh). — Cankrt-IlerepOypr : Jlanb, 2023. — 340 c. [DnexTpoHHBIH pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/309734.

4. Tyes, B. 1. AxnuTuBHBIE TEXHOJIOTHH ITPOU3BOJICTBA YCTPOMCTB PAIUOICKTPOHUKH | YUeOHOE
nocobwue / B. . TyeB. — Mocksa : TYCVYP, 2020. — 90 c. [DnexTpoHHbIN pecypc]: — Pexum gocrymna:
https://e.lanbook.com/book/313322.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Kazakos, }O. B. CuctemHbIi TOAX01 K HAYYHO-UCCIIEI0BATEILCKON paboTe : yueOHOoe mocobue
/ 1O. B. KazakoB. — Toaeartu : TI'Y, 2010. — 68 c. [DnexTpoHHslii pecypc]: — Pexum pocrtymna:
https://e.lanbook.com/book/139737.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIEC YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Akagemuueckoe nmucbMo. OT HcclieqOBaHUS K TEKCTY : yUeOHUK U MPaKTUKYM A By30B / 1O.
M. KyBmunckas, H. A. 3eBaxuna, S. O. AxankuHna, E. 1. I'opauenko ; noxn penakuueit 0. M.
KyBmuHckoit. — Mocksa : U3natensctBo FOpaiit, 2023. — 284 c¢. [DneKkTpoHHbIN pecypc]: — Pexum
nocrtymna: https://urait.ru/bcode/516638.

2. OpraHu3anusi cCaMOCTOSATENbHOU paboThl: YueOHO-MeTonuueckoe mocobue / . O.
Hozapesatsix, b. ®@. Ho3apesateix - 2018. 23 c. [DaexTpoHHbI pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/7867.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKIE MaTepUabl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOLUUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/J0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALIUH.

J1st U ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s U ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Iuu ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipu m3yueHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamiathCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JUCIUIITHHbI
8.1. MatepuaibHO-TeXHHYECKOe H POrPaMMHoOe o0ecrieyeHue A NPAKTHYECKUX 3aHATHI

JlexTopuii: yueOHast ay iUTOpUs sl MPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIA, ydeOHas ayaUuTOPHs
N7 TpPOBEJEHUS 3aHATUNW MPAKTHUYECKOro THUIA, yueOHas ayAuTOpUS JJsi NPOBEJICHUS 3aHATUH
CEMHMHApCKOro THIa, MOMEIIEHHUE JJIs MPOBEACHUS I'PYNIOBBIX U WHAMBUIYAJIbHBIX KOHCYJIbTALlUMH,
MOMEILeHHE JJIsl TPOBEACHUS TEKYIIEro KOHTPOJS U MPOMEXYTOUYHON aTTeCTalluH, MOMEUIEHUE s
camocTosITeNIbHOU padboThl; 634034, Tomckas o6nacTsk, r. Tomck, Bepmununa ynuna, a. 47, 229/1 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- [lanens naTepakTHBHAsA Lumien co BcTpanBaeMbiM [1K

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:
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- Microsoft Windows 10 Pro;
- Smath Studio Desktop 0.98;

8.2. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna 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, Bepmmanna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIMHBI 1JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/repenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U Apyrue TEXHUYECKUE CpeacTBa
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS
JIIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yYeHUsl
JTUCIUTINHBI

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

JIyist o1leHKHU 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

HagBaiﬁiﬁ;ﬁiﬁiﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 OcBoenne HOBBIX yacToTHBIX |[1K-3, YK-4, 3auét [Tepeuens BOIpOCOB IJ1st
Jrarnas3oHoB: Muumerpossle | YK-5 3a4era
BOJIHBI ¥ TEParepLoBbIil CIIEKTP TectupoBanue [IpumepHBIil nEepedyeHb
TECTOBBIX 3a/IaHUM
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HOBBII HHCTPYMEHTapUil

2 MupoBoii pbIHOK [1K-3, YK-4, 3auér [Iepeuyens BonpocoB i

MHKPOIJIEKTPOHUKU U YK-5 3a4era

TEJICKOMMYHHKALHH: TIPOTHO3BI TectupoBanue [IpuMepHBIii TIEpedeHb

U CTPATCruun TECTOBBIX 3aJaHUH

3 doroHuKa U [1K-3, YK-4, 3auér [Iepeuens BOIIPOCOB 1Ist

ONTOAIEKTPOHMKA B cucreMax | YK-5 3a4era

CBsI3H: (HOTOHHBIE TectupoBanue [IpumepHsIil nEpeyeHb

HHTETPAJIBHBIC CXEMBI TECTOBBIX 3aJIaHUN

4 IludpoBbie TBOIHUKU [IK-3, VK4, 3auér [Iepeuens BOIIPOCOB It

pPaauo3JeKTPOHHBIX yeTpoucTB | YK-5 3a4era

U CUCTCM TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUI

5 UHTennexryaabHble [IK-3, YK-4, 3auér Ilepeuenb BOITPOCOB AJIst

OTpa)karolue MOBEPXHOCTH YK-5 3a4yeTa

(RIS) u mporpammupyembie TectupoBanue [IpumepHsIil nEpeYEHb

MeTaMaTeprUaJIbl TECTOBBIX 3aJaHUMN

6 KBaHTOBbIE TEXHOJIOTHH B [IK-3, YK-4, 3auét [Tepeuens BOIIPOCOB 1Jist

npubopocTpoeHuu u cBszu: oT | YK-5 3a4era

T€OpUH K IIPOTOTHIIAM TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN

7 CIlyTHUKOBBIE CETH U [1IK-3, VK4, 3auér c ouenkoil  |IlepedyeHp BonpocoB s

BBICOTHBIE MIaT(HOPMBI 1151 YK-5 3a4era ¢ OLCHKON

TII00ATHOTO IIOKPBITHS TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

8 IlInpokomnonocHble [IK-3, VK4, 3auér c ouenkoir  |Ilepeuenr BonmpocoB it

MOJIYITPOBOIHUKOBBIE YK-5 3a4eTa ¢ OLIEHKOM

marepuaisl: GaN, GaAs TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUN

9 CBY- u ontuueckas [1K-3, YK-4, 3a4ét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist

MHKPOIJICKTPOHUKA: HOBbBIE YK-5 3a4eTa ¢ OL[EHKOM

TOPHU30HTBI TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUI

10 AgnutuBabeie Texnonorun B |I11K-3, YK-4, 3auér ¢ onenkort | [lepeuenn BOompocoB Jist

pamuosnekTponuke: 3D-nmeuats | YK-5 3a4eTa ¢ OLEHKOM

ycrpoiicts CBY TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN

11 UN-anroput™msl ais [IK-3, YK-4, 3auér c onenkoit  |Ilepeuennr BompocoB Jist

MHOTOKpUTepuanbHoro cunresa |YK-5 3a4era ¢ OLCHKON

naccuBHbIX CBY-ycTpoiicTs TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

12 UckyccrBennslii unremnekt |I11K-3, YK-4, 3a4éT ¢ OLeHKOH Ilepeuens BOPOCOB JyIst

B paao4yacToTHOM nHxkeHepuu: |YK-5 3a4yeTa ¢ OLIEHKON

TectupoBanue

[IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

JUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. B xakoM 4acTOTHOM JAMarna3oHe paboTal0T CUCTEMBI, UCTIOIb3YIONINE MUJUIUMETPOBBIE BOJIHBI?
a.300 MI'u—3 I'Tx
0.3 1Tu-301Tu
B. 30 I'Tu-300 I'Tu
r.300 I'To-3 TT'g

2. Kakoe knwouyeBoe mpeumyinecTBo (GpoToHHBIX HMHTerpaibHbix cxemM (DOUC) mepen
TPaJAULMOHHBIMU 3JIEKTPOHHBIMH CXeMaMu?
a. bonee HU3Kas CTOMMOCTH MPOU3BOACTBA
0. MenbIiee sHEpronoTpedaeHue U 60Jee BHICOKasi CKOPOCTh MepeIadul TaHHBIX
B. YCTOMYMBOCTbH K JIEKTPOMATHUTHBIM IIOMEXaM
r. [IpocToTa HHTErpaluu ¢ MEXaHUYECKMMH KOMIIOHEHTaMH

3. Yto 51eKUT B OCHOBE pabOThl KBAHTOBBIX KOMMYHHUKAITMOHHBIX CUCTEM?
a. DdexT cBepXIPOBOIUMOCTH
6. KBanrtoBas 3armyTaHHOCTb ¥ IPUHIUI HEONPEAEIEHHOCTH
B. SIBneHue GpoTorneKTpuieckoro 3hdexra
r. Oddext Hommepa

4. Yro Takoe muppoBOii TBOWHUK PaTHOICKTPOHHOTO yCTpOHcTBA?
a. Ero Tounas ¢usnueckas konus
6. BupTyanbHas Mojenb, BOCIPOU3BOIAIIAS TOBEIEHHE PEAIbHOTO YCTPOMCTBA B pealbHOM
BpEMEHU
B. [Iporpamma asist MosienpoBaHus OTAEIbHBIX KOMIOHEHTOB
r. ba3a 1aHHBIX ¢ TEXHUYECKUMU XapaKTEPUCTUKAMHU

5. Kakyro QpyHKITHIO BBIOTHSIIOT HHTEIUICKTyaJIbHBIC OTpakatomue nmosepxHoctu (RIS)?
a. ['eHepupyroT paguoCUrHaibl
0. AKTUBHO YCHUJIMBAIOT CUTHA
B. JIMHaMH4ecKu U3MEHAIOT a3y ¥ aMIUIUTYAY OTpakEHHOrO CUTHaNa s ONTHUMHU3ALNU
MOKPBITHS
r. [IpeoOpa3yroT paaAro4acTOTHYIO SHEPTHUIO B AIEKTPUUYECKYIO

6. Kakoii dakTop siBisieTcs KIIOUEBBIM JUJISI pOCTa MUPOBOI'O PbIHKA MUKPOAIJIEKTPOHUKH B
onuxaitiue 5 ner?
a. CHIKEeHHE crpoca Ha MOTPEeOUTENbCKYIO IIEKTPOHUKY
0. Pazeutne 5G/6G, [oT 1 UCKYCCTBEHHOTO MHTEIIJICKTA
B. Cokpaienne nasectuuuii B HUOKP
r. Ctabunu3anus 1eH Ha KpeMHHH

7. Kaxkoe npeumyiectBo CBU[ IMUKpPOIIEKTPOHUKY MTEPE]l TPATAUIIUOHHONU SJIEKTPOHUKON?
a. Bo3moxHOCTH paboThl HA BBICOKUX YAaCTOTax U 0OecreyeHne MUPOKOi MOJI0Ckl POy CKaHUs
0. bonee Hu3kas pabouast TeMrepaTypa
B. MeHblIl1asi 4yBCTBUTEIBHOCTD K Pailalluu
r. YrpouéHHasi TEXHOJIOTUSI IPOU3BOACTBA

8. Kakoif mupoKOmoI0CHBIN MOTYTPOBOJHUKOBBIM MaTepral 001a1aeT BHICOKON MOJIBHYKHOCTHIO
AJIEKTPOHOB U ucnoiibdyerca B CBY[ Itpan3ucropax?
a. Kpemnuii (Si)
0. Apcenun ramus (GaAs)
B. ['epmanmii (Ge)
r. Okcup muaKa (ZnO)

9. Kakoe 0CHOBHOE MPEUMYIIECTBO JIUTUBHBIX TeXHOJorui (3D[ /mevatn) B paanodaeKTpoHUKe?
a. [TomHOE OTCYTCTBHE HEOOXOIUMOCTH B TIOCTOOPAOOTKE
0. BO3MOXHOCTB CO3/1aHUs CIOKHBIX TPEXMEPHBIX CTPYKTYP U UHTErpajIbHbIX KOMIIOHEHTOB
B. bosiee BbICOKasi MPOYHOCTH MO CPABHEHUIO C JINTHEM
r. Huskas ctouMocTs MatepuaioB

10. Yto obecneunBarot BeicoTHBIE aThopmbl (HAPS) B ciyTHHKOBBIX ceTsx?
a. 3aMeHy reoCTallMOHAPHBIX CITyTHUKOB
0. JIokanpHOE MOKPBITUE U PETPAHCISINIO CUTHANA B TPYIHOJOCTYIHBIX pailoHaxX
B. [IpsiMmyto CBS3b C MOABOJHBIMU OOBEKTAMU
r. PaboTy UCKII0YUTENHHO B MUJUIUMETPOBOM M AINIa30He
11. Kakywo 3anmauy pemator HNHU[lanropuTMbl NOpU MHOTOKPUTEPHUAJIbHOM CHHTE3E

CBY!l]ycTpoiicTB?

CornacoBaHa Ha noptane N¢ 85666 19



12.

13.

14.

15.

~ o

10.

a. ABTOMaTHYECKOE CO3JJaHUE YEePTEKEN KopImyca

0. Onrumusanuio napameTpoB (pasmep, KIIJI, mosoca mpomyckanus) ¢ y4éTOM MHOXECTBA
MIPOTUBOPEUYUBBIX TPeOOBaHMIA

B. [Iporuno3upoBanue cpoka ciy>k0bl KOMIIOHEHTOB

r. Pacuér croumoctu mpousBoacTBa

Kak 1 npuMeHsieTcs B paiio4acTOTHOW MHXXEHEPUU TSl AUArHOCTUKU HEUCIIPABHOCTEN ?

a. [Iyrem BU3yaslbHOrO OCMOTpPa KOMIIOHEHTOB

6. C momoIIpI0 aHAIN3a MaTTEPHOB CUTHAJIOB U BBISIBJICHUSI aHOMAIIUN

B. Uepes 3aMeHy BceX aHaJIOTOBBIX KOMIIOHEHTOB Ha IIU(POBHIE

r. ABTOMaTHYECKUM U3MEHEHHEM pabouei 4acTOThI

Kaxoit TepareprioBsrii quamnaszon (TI'm) Hanbosiee MepcrneKTHBEH I CUCTEM CBSI3H CIIEAYIOIIETO
MTOKOJICHUS ?

a.0,1-1 Tl'g

6.0,3-3 TT'g

B. 10-100 TT'x

r. 100-1000 TT'1g

UYTo siBNSETCS OCHOBHBIM OTPAaHMYEHUEM IPHU UCIOJIB30BAaHUM TEPareproBOro CHEKTpa AJs
CBS3M Ha OOJIBIINE PACCTOSHUSA?

a. Bricokas ctouMocTh 000py10BaHUS

0. CuiibHOE TIOTJIOIICHUE aTMOC(EPHBIMU Ta3aMH (BOJSHBIM TTapOM, KHCIIOPOIOM)

B. Huzkast ckopocTh nepenauu JaHHBIX

r. HecoBMecTUMOCTD € CylIeCTBYIOIMMU CTaHIaPTaMU

Kakasi TexHOJOrus Mo3BOJAET AMHAMUYECKH HU3MEHSTh 3JIEKTPOMAarHUTHBIE CBOMCTBA
MaTepuasa JiIsl yIpaBJieHUs paioBOIHAMU?

a. Hanomurorpadus

0. [IporpamMMupyembie MeTaMaTepHabl

B. DJIEKTPOXUMHUECKOE OCAXKIACHHE

r. JIazepHast abnsus

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. OcBoecHue MUJUIMMETPOBBIX BOJIH: MPECUMYIICCTBA, OTPAHUYCHUSA U TICPCIICKTUBLI IPUMCHCHHA B

cucremax cBsasu 5G/6G.

. doToHHBIC HHTCTPAJIbHBIC CXEMbI: CTPYKTYpPAd, KOMIIOHCHTBI U POJIb B PA3BUTUHU ONTUYCCKUX

KOMMYHHUKaIUH.

. KBaHnToBBIE TEeXHONIOTMH B NMPUOOPOCTPOCHUH: OCHOBHBIC HANpPaBICHUS U MPUMEPHI

JEUCTBYIOIIUX IIPOTOTHUIIOB.
Konunennuss nuppoBbIX OBOWHHUKOB: ONpeAelieHHE, apXUTEKTypa U NpPHUMEHEHHE B
PaguOdIIEKTPOHUKE.

. UHTennekTyanbHble OTpakaloIlue MOBEPXHOCTH: NMPHUHLUHUI pPabOTHl, apXUTEKTypa M

[IOTCHIUAJIbHBIEC CLICHAPUHU UCIIOIb30BaHHUS.
AHanIM3 TEKYILEro COCTOSIHUS U POTHO30B Pa3BUTHUSI MUPOBOI'O PHIHKA MUKPO3JIEKTPOHUKH.

. CBY- u ontuueckas MHUKPOIJICKTPOHUKA: KIIIOYCBbIC MHHOBAIIUN U UX BJIUAHUC HA PA3BUTHC

TEJIEKOMMYHUKALU.

. IlInpokonosiocHble NOJYNPOBOAHUKOBBIE MaTEPHAJIbL: CPaBHUTEIbHAS XapakTepucTuka GaN u

GaAs, obnacTu IpUMEHEHUs!.

AJIUTUBHBIE TEXHOJIOTHH B PaAMOIEKTPOHHUKE: BO3MOXHOCTH 3D [Ineyarn CBY [ lycTpolicTB n
e€ MpeuMyIlecTBa Nepe TPaAULIMOHHBIMU METOJaMHU.

CryTHUKOBBIE CETH M BHICOTHBIE TIIATPOPMBI: APXUTEKTYpa, TEXHOJIOTHH U POJIb B 00ECIICUeHUN
17100aTbHOTO TOKPBITHSL.

9.1.3. [lepevyeHnb BONMPOCOB /1Jisl 3a4€Ta € OL[EHKOM

. MunnuMmeTpoBbie BOJHBI U T€parepuoBbIi cleKTp: (GU3NYECKUe 0COOEHHOCTH AMANa30OHOB,

TEXHUYCCKHEC BbI3OBBI U IICPCIICKTUBHBIC ITPUTOKCHUA.

. BBOJ'IIOHI/IH (bOTOHHBIX HHTCIpaJbHBIX CXEM: OT JUCKPETHBIX KOMIIOHCHTOB K KOMIUICKCHOM

MHTETpaliy, IPUMEPhI peanu3aliii.

. KBaHTOBBIE TEXHOJIOTHUU: IMPpUHIOUIIBL KBAaHTOBOU KOMMYHHUKAIIMHU, KBAHTOBBIC CCHCOPBLI U

IMPOTOTUIIBI KBAHTOBBIX KOMIIBIOTCPOB.
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4. IludpoBble TBOMHUKH Pagu03JIEKTPOHHBIX CUCTEM: METOJOJIOTHS CO3AaHUs, ITalbl BHEAPEHUS
U TIPUMEPHI YCTICITHOTO MPUMEHEHHSI B IPOMBIIIIEHHOCTH.
5. UHTennekTyanbHble OTpa)kalollle MOBEPXHOCTH WU MPOrpaMMHUPyEMble MeTaMaTepualbl:
(bu3HYeCcKre TPUHITUIIBI, APXUTEKTYpa, ClIeHapuu pa3BEépThiBaHusA B ceTax SG/6G.
6. MupoBoii pbIHOK MUKPOIJIEKTPOHUKHU: aHAIHU3 KIIOYEBBIX UTPOKOB, CTPATETHUECKHUX AJIbSIHCOB U
reONOIUTUYECKUX (PAKTOPOB BIIUSHUS.
7. CBUYl] u onTuyeckass MUKPOIJIECKTPOHUKA: CUHEPTHUS] TEXHOJOTHH, HOBbIE MaTepHUalibl U
KOMITOHEHTbI, IEPCIEKTUBBI HHTETPAIlUH.
8. IllupokomnonocHbie monynpoBoaHukoBbie MaTepuanbl (GaN, GaAs): ¢uzuko! | XuMHIecKue
CBOMCTBA, TEXHOJOTHYECKHE OCOOCHHOCTH MPOM3BOIcTBA U puMeHeHne B CBU [ IanekTpoHuke.
9. AIAUTHUBHBIE TEXHOJOTHMU B PATUOIJIEKTpOHHKE: MeTonbl 3D[Imeuatu, MaTepuaibl s
CBY![]ycTpoiCTB, TPUMEPHI TPOTOTUIIOB U CEPUMHBIX U3ACIHIA.
10. CnytHHKOBBIE ceTH U BhICOTHBIE TIaThopmbl (HAPS): apxuTtektypa cucteM, CTaHIapThl CBA3H,
CLEHApUU TTT00aJIBbHOTO MOKPBITUS U SKOHOMUYECKHE aCTIEKTHI.
11. AU [JanropuT™mbl 1j1i MHOTOKPUTEPUAIIBHOTO cMHTE3a naccuBHBIX CBY[JycTpoHCTB: METObI
ONTUMMU3AINH, TPUMEPHI 3a/1a4 U PE3YJIbTaThl BHEIPEHHUS.
12. UcKyCCTBEHHBIM MHTEIUIEKT B PagUuOYaCTOTHOM MHXXEHEPHUU: MHCTPYMEHTHI MAIIMHHOTO
00y4eHHs AJIsl NMPOEKTUPOBAHUSA AaHTEHH, QUIBTPOB U JAPYTHUX KOMIIOHEHTOB, IMPUMEPHI
YCIEIIHBIX KEHCOB.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOU JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

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

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

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

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

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

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA Ui JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB
Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
MaTepHaoB pe3yJIbTaTOB 00YUYEHUS

Kareropuu oOy4aromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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