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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. dopmupoBaHHe TEOPETHUYECKUX M MPAKTHUYECKUX OCHOB, HEOOXOIMMBIX IS pacdyera,
pa3paboTKH U CO3AAHUS FINEMEHTOB, IPUOOPOB M YCTPOMCTB U HAHOAIEKTPOHUKH, A TAKKE JaJIbHEHIIIEro
COBEPILECHCTBOBAHUS 3HAHUU ITyTEM U3YUYEHUS HAyYHO-TEXHUYKOM JIMTEPATYPBI 10 JAHHOU WIIM CMEKHOU
TEMAaTHKaM.

1.2. 3agauy AUCHUILIUHBI

1. u3ydeHue 3aKOHOB (PU3UKHU B HU3KOPAa3MEPHBIX MOJYMPOBOJHUKOBBIX CTPYKTypax, U3yUeHUE
TEXHOJIOTUU U3TOTOBJIECHUS MOJYHIPOBOJIHUKOBBIX F€TEPOCTPYKTYpP, U3YUEHHE OCHOBHBIX KBAHTOBBIX
3¢ pexToB, Nexalux B OCHOBE NMPUOOPOB M YCTPONUCTB HAHODIIEKTPOHUKHU, U3YUYEHHE CTPYKTYpPHI U
MIPUHLIMIIOB Pa0OTHI IPUOOPOB U YCTPOICTB HAHOAIEKTPOHUKH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Nunexc qucuumiunasl: 51.B.09.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

WNHauKkaTopsl JOCTUKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
Komnerenuus
KOMIETEHIIUU JUCLUIUINHE
YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnnocoben OIIK-1.1. 3naer 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK,
UCIOJIb30BaTh ¢dbyHIaMeHTalIbHbBIE 3aKOHBl | MaTEMaTUKY, KBAHTOBYIO U KJIACCHUECKYIO
MOJIO’KEHUS, 3aKOHBl U |€CTECTBEHHBIX HAYK U buzuky
METO/Ibl €CTECTBEHHBIX  |MaTEeMaTHKHU
HayK 1 MaTeMaTuku i | OI1K-1.2. Ymeer YMeeT mpoBOIUTH aHAIN3 TPOOIEMHOM
peuieHus 3araq AHATM3UPOBATH MPOOIEMBI, 007acTH HAaHORJIEKTPOHUKH, UCIIONIF30BaTh HA
MHXCHEPHOH IIPOLIECCHI U SIBJICHUS B NpaKkTUKe 0a30BbIe 3HaHUS B 00JaCTH
ACATCIILHOCTH oOnactu QpU3MKH, KBAHTOBOH M KJIJaCCUYECKON (PU3UKH, a TAKKE
UCIIOJIb30BaTh Ha MPAKTUKE  |IPUMEHATh METOJUKHU PELIEHUS 3a1a4 B
0a30BbIe 3HAHUS U METO/IbI 00J1aCTH HAHOZJIEKTPOHUKH

($u3nUeCKUX UCCIeI0BaHUl, a
TaK)Ke YMEET MPUMEHSITh
METOJIbI PEIICHUSI
MaTeMaTHYECKUX 3a]a4 B
npodeccuoHaIbHOM 001acTH

OIIK-1.3. Braneer Biageer npakTH4eCKMMH HaBBIKAMU PEILICHUS
MPAKTUYECKMMU HaBbIKAMU  |MH)KEHEPHBIX 3a/1a4 B 00J1acTu

pelIeHNs HHXEHEPHBIX 33J]a4 | HU3KOPa3MEPHBIX CTPYKTYP U
HAHOD3JIEKTPOHUKHU

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-5. Cnocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHUKU U
HAHOJJIEKTPOHUKHU
pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHUs], a TAKKeE
HCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

[TKP-5.1. 3HaeT oCHOBHBIE
¢duznueckue u
MaTeMaTHYECKUE MOJIEIU
AJIEKTPOHHBIX IPUOOPOB U
YCTPOWCTB pa3InyHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

3HaeT OCHOBHBIE (PU3UYECKHE U
MaTeMaTHYeCKHE MOJIENU IPUOOPOB U
YCTPOMCTB HAHOZJIEKTPOHUKH

ITIKP-5.2. 3HaeT OCHOBHBIE
MpOrpaMMHBIE CPEICTBA IS
(U3UIECKOTO 1
MaTeMaTHYeCKOro
MOJIETTUPOBAHUS
AJIEKTPOHHBIX TPUOOPOB U
YCTPOMCTB Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HA4YECHUS

3HaeT OCHOBHBIE MPOTrPaMMHbIE CPEJICTBA JIJIs
(bU3MYECKOTO U MATEMaTUYECKOTO
MOJIETTUPOBaHUS IPUOOPOB U YCTPOICTB
HAHO3JIEKTPOHUKHU

ITIKP-5.3. YMmeer
MPEACTABIATH JIEKTPOHHBIE
npubOpkI U YCTPOICTBA B
BUJE PU3NIECKUX U
MaTeMaTHYECKUX MOJCIICH

YMeer npeAcTaBiIsTh NPUOOPHI U yCTPOUCTBA
HAHORJIEKTPOHUKH B BUJE (PU3HUECKUX U
MaTEMaTUYECKUX MOJENIEH

4. BiiageeT npakTH4ecKUMU
HaBbIKaMU paboOThI B
NPUKIIAJHBIX TPOTrPaMMax
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

Brnageer nmpakTHueCKMMH HaBbIKaMU pabOThI
B IIPUKJIAJIHBIX IpOrpaMMax JUisl pacuera u
MO/JICIIUPOBAHUS IPHOOPOB U YCTPOICTB
HAHO3JIEKTPOHUKHU

IIKP-5.4. Bnaneetr
MPaKTUYECKUMH HaBbIKAMH
paboOTHI B IPUKJIIATHBIX
porpamMmMax KOMIbIOTEPHOTO
MOJICIIUPOBAHUS

Brnageer mpakTHuecKMMH HaBBIKaMU PabOThI
B MIPUKJIAJIHBIX IpOrpaMMax Jiisi pacuera u
KOMITBIOTEPHOT'0 MOJIETTUPOBAHUS IPUOOPOB U
YCTPONCTB HAHODJIEKTPOHUKH

[TKP-6. Cnocoben
apryMEHTHPOBAHO
BBIOMpATH U
peann30BbIBAaTh HA
NpaKkTUKe YPPEKTUBHYIO
METOAUKY
HKCIEPUMEHTATBHOTO
UCCIIEI0BaHUS
napaMeTpoB U
XapaKTePUCTUK
npubOpOB, CXEM,
YCTPOHCTB U yCTAaHOBOK
AJIEKTPOHUKH U
HAHORJICKTPOHUKHI
Pa3IUIHOTO
(YHKIIMOHATIBLHOTO
Ha3HAYCHUS

ITKP-6.1. 3naeT 0a30BbIC
METOJIUKHU UCCIICIOBAHUS
MapaMeTpoB U XapaKTEPUCTHK
AIIEKTPOHHBIX MPUOOPOB U
YCTPOWCTB

3HaeT OCHOBHBIE METOAMKH MCCIIEA0BAaHUS
AIIEKTPUUYECKUX U (PU3HMUECKUX MapaMETPOB U
XapaKTepUCTUK MTPUOOPOB U YCTPOICTB
HAHO3JIEKTPOHUKH

[TKP-6.2. YMmeer onpenensith
OCHOBHBIE ITAPaAMETPHI
MPUOOPOB M YCTPOUCTB
AJIEKTPOHHOW KOMIIOHEHTHOM
0a3ml

YMmeeT onpenensiTh OCHOBHbBIE 2JIEKTPHUECKHE
u ¢pusznyecKue napaMeTpsl NpuOdOpoB U
YCTPOICTB HAHOAIIEKTPOHUKHI

IIKP-6.3. Bnaneer
METOAUKAMHU ITOCTAHOBKU U
MIPOBEIECHHUS
BKCHepI/IMeHTaJ'II)HBIX
HCCIIEIOBaHNN

Bnaneetr MeTogukaMy MOCTAaHOBKU U
MIPOBEACHUS DKCIIEPUMEHTATBHBIX
HCCTIEIOBaHMI B 00JaCTH HU3KOPA3MEPHBIX
CTPYKTYp ¥ HAHODJIEKTPOHUKH

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX YaCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKHUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI [T0 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero  |Cemectpsl

Buapl yaeOHOI gesITeIbHOCTH
4acoB 5 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 60 60
JIeKIIMOHHbBIE 3aHATUS 26 26
IIpaxTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 48 48
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 14 14
[ToaroToBka K KOHTPOJIBHOM paboTe 18 18
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 16 16
IHoaroroBka u capavya 3K3aMeHa 36 36
OO0mas Tpy10eMKOCTh (B Yacax) 144 144
Oo0mast TpynoeMKkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMIIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pa3yens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

HasBanus paznenos (Tem) i:(' [Ipak. | Jla6. | Cam. Bcer(%;aCOB dopMupyembie
IIUCIUATUINHBL ” | 3aH.,9 | pab. |pal., q KOMIIETEHIINHA
q 9K3aMEHA)
S cemecTp
1 BBenenre B HAHOAIEKTPOHUKY |2 - - 3 5 ITKP-5, OIIK-1
2 ®u3NYEeCKUe OCHOBBI 6 6 - 9 21 OIIK-1, ITKP-5, TTIKP-6
HAHOBJIEKTPOHUKHU
3 Crioco6b1 popMupoBaHUs 6 - - 3 9 OIIK-1, TIKP-5, I[IKP-6
HU3KOPa3MEPHBIX CTPYKTYP
4 KBanroBsie 2peKT 4 6 4 16 30 OIIK-1, ITIKP-5, TIKP-6
5 DneMeHTHI U IPUOOPHI 8 6 12 17 43 OIIK-1, ITKP-5, TTIKP-6
HAHOBJIEKTPOHUKHU
Hroro 3a cemectp |26 18 16 48 108
Wtoro |26 18 16 48 108

5.2. Conep:xanue pa3ienoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0wmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKIHSIM)

TpynoemkocTsb
HasBanus paznenos | CopaepskaHue paszienoB (TeM) JUCHUILIMHEI (B (HeKIHOHHbIE dopmupyemble
(Tem) TUCUUTLTAHBI T.4. 10 JICKIIHSM ) KOMIIETECHIIUU
3aHATHSA), 4
5 cemecTp
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1 Beenenue B
HAHORJIEKTPOHUKY

[Ipenmer aucuuniauHsl U ee 3a1a4u. OCHOBHBIE
3TaIlbl HCTOPUYECKOTO PA3BUTHS
HAHO3JIEKTPOHUKH U HAHOTEXHOJIOruu. CBs3b C
OPYTUMU JUCHUIUIMHAMU. 3a7auu Kypca.

ITIKP-5

Htoro

2 OusnyeckKue
OCHOBBI
HAHORJIEKTPOHUKH

Bonnst Jle bpoitnsa. KBantoBoe orpanndeHue.
KBaHTOBO-pazMepHble 0OBEKTHI U UX
knaccudukanus. [loynpoBoaHUKOBBIE
HAHOIE€TEPOCTYKTYPbl. JHEPTETUUECKHE
JarpaMMbl HAHOT€TPOCTPYKTYp. TpeboBanus,
IIPEIBABISAEMBIE K HAHOTE€TEPOCTPYKTYPAM.
JBoitHble rerepocTpykTypsl (JI'C).
Ceepxpeuierku. [lonynpoBoaHUKOBBIE
CBEpXpelIeTKU. Buabl cCBEpXpeLLIEeTOK.
OHepreTudecKue 1uarpaMMbl CBEpXpPELIETOK.
MuHN30HBI. DHEPreTUUECKUM CIIEKTP
2JIEKTPOHOB B cBepXxpemeTkax. CBoicTBa
AJIEKTPOHHOI'O T'a3a B CBEpXpelIeTKax. BinusHue
KBaHTOBOPa3MEPHBIX I((EKTOB HA CBOMCTBA
BellecTBa. balycTuueckuii TpaHCIopT.

OIIK-1, I[IKP-5,
ITIKP-6

HUroro

3 CnocoOsl
dhopMupoBaHUS
HU3KOpa3MEPHBIX

CTPYKTYp

OO6mue mpuHIUIBI HOPMUPOBAHKS KBAHTOBO-
pa3MEpHBIX CTPYKTYp. DIHUTAKCHSI.
dopMupoBaHUE KBAHTOBO-Pa3MEPHBIX CTPYKTYP
METOJIOM MOJIEKYJISIPHO-TY4€BOM SMTUTAKCHU
(MJID). ®opmupoBaHKe KBAHTOBO-Pa3MEPHBIX
CTPYKTYpP METOJOM XUMHUYECKOTO OCAXKICHUS U3
ra30Boil (pa3pl METAIIOOPTaHUIECKIX
coemuaernit (MOCVD). ®opmupoBanue
KBaHTOBBIX siM. DOpMUpOBaHHE KBAHTOBBIX
MIPOBOJIOK (HUTEH) T€OMETPUIECKUM U
AJIEKTPOHHBIM criocoOoM. DopmMupoBaHme
KBaHTOBBIX TOYEK. MeXaHU3M Tporiecca
caMOOpTaHu3aIH P HOPMUPOBAHUN
KBaHTOBBIX TOUYeK. Pa3mep u hopma OCTPOBKOB.
BepTukanbHble MACCUBBI KBAHTOBBIX TOYCK.

OIIK-1, IIKP-5,
ITIKP-6

Hroro

4 KBaHTOBBIE

P PeKTHI

2D-31€eKTpOHHBIN ra3 B MArHUTHOM I10JI€.
LlenouncienHplil U ApOOHBII KBAHTOBBIN

s ekt Xomna. Ipdekr AapoHoBa-boma.
Dddexr ITapka. KBantoBo-pazMepHbIii
sa¢dexr Illtapka B reTepoOHaHOCTPYKTYpax C
KBaHTOBBIMH siMaMH. TyHHETbHBIN dPPEKT.
Dddexr JIxo3edcona. Kynmonosckas 6okaaa.
KynonoBckast 6;0kazia ¢ OTHUM TYHHEITBHBIM
nepexonoM. KyinoHoBckast 6i10kaia ¢ IBymst
TYHHEJIBHBIMH MIEPEXOaMH.
CoTyHHen1poBaHHE.

OITK-1, TIKP-5,
TIKP-6

Htoro
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5 DiIeMEHTEI U
npudOpHI
HAHODJICKTPOHUKH

[TpuGops! Ha Pe30HAHCHOM TYHHEJIHPOBAHUH.
Jnoapl HAa pe30HAHCHOM TYHHEJIUPOBAHUH.
TpaH3ucTopsl HA PE30HAHCHOM
TyHHenupoBaHuu. [Ipubopsl Ha
OJHODJIEKTPOHHOM TYHHEJIMPOBaHUHU.
O1HOJIEKTPOHHBIN TPAH3UCTOP.
OnHosnexkTpoHHbIN Hacoc. OIHORIEKTPOHHAs

MaMsATh. Y CTPOMCTBA HA OCHOBE CBEPXPEIIETOK.

CBeTouo/ 6l HA OCHOBE TE€TEPOCTPYKTYP.
Wudpakpacubie GOTOMPUEMHUKH HA OCHOBE
reTepocTpyKTyp. CBEPXpEmEeTKH B Ja3epHBIX
cTpykTypax. KBaHTOBBIE KacKa/IHBIE JIa3€pHl.
JlaBunHbIe oToanonbl. OnTHYECKHE
MoayJSITOpBI Ha ocHoBe A dekTa IllTapka.
TpaH3uCTOPHI C BEICOKOW ITOJBUKHOCTBIO
HEMT, pHEMT, mHEMT. Cunossie HEMT
TpaH3ucTopsl Ha ocHoBe GaN. O630p
MIPOTPaMMHBIX CPEICTB ISl pacuera u
MO/JICIIUPOBAHUS IPHOOPOB U yCTPOHCTB
HAHOAJIEKTPOHUKHU.

OITK-1, TIKP-5,
TIKP-6

Htoro 8

Hroro 3a cemectp

26

HUroro

26

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

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabaua 5.3 — HauMeHoBaHUe NPaKTUYECKUX 3aHITHH (CEMUHAPOB)

Ha3zBanus pasgenos
(TEM) AUCUIUTUIMHBI

HanmenoBaHue npakTH4ECKUX 3aHATHN
(ceMHnHapoB)

TpynoemMKocCTs,
q

®opMupyembie
KOMIIETCHIIUU

5 cemecTp

2 dusnyeckue
OCHOBBI
HaHORJIEKTPOHUKHU

Bonns! Jle bpoiinsa. KBanrosoe
OrpaHUYCHHUE.

OIIK-1, ITIKP-5

[TonynpoBOAHUKOBBIE
HAaHOTETEPOCTYKTYPBHI.
[TosynpoBOIHUKOBBIE CBEPXPELLIETKH.

OITK-1, TIKP-5

DHepreTudyecKue 1uarpaMMbl
HAHOTETEPOCTPYKYTP U CBEPXPELLIETOK.
bamnmuctuyeckuit TpaHCIIOPT.

OIIK-1, IIKP-5

Hroro

4 KBaHTOBBIE
3 heKTHI

2D-31€KTpOHHBIN I'a3 B MAarHUTHOM I10JIE.
Yposuu Jlannay.

OITK-1, TIKP-5

Tynnenbubit 3¢ dext. PezonancHo-
TYHHEJIBHBIN 3P deKT.

OIIK-1, IIKP-5

OIHO37IEKTPOHHOE TYHHETUPOBAHUE.
KynonoBckas 6okana.

OIIK-1, ITIKP-5

HUroro
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5 DnemeHTHl U JInonbl HAa pEe30HAHCHOM TYHHEJIMPOBAHUHU. 2 OIIK-1, I[IKP-5
prOOpPHI OHO2JIEKTPOHHBIN TPAH3UCTOP.
HAHOJJIEKTPOHUKHU Wudpakpacusie GoTONprEMHHUKH.
KBaHTOBBIE KacKaIHbIE Ja3€phl. 2 OIIK-1, TTIKP-5
OnTHyeckre MOAYISTOPHI HA OCHOBE
a¢pdexra [Tapka.
CBeTonuonpl U na3epsl HA 2 OIIK-1, ITKP-5
reTepocTpyKTypax. TpaH3ucTopsI C
BbICOKOM noaBmxHocThi0 HEMT, pHEMT,
mHEMT.
Hroro 6
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Hasparms pasnenon HaunmenoBanue naboparopusix pabot | TpynoeMKkocTs, 4 PopmHpyenbre
(TeM) TUCIMIUTAHBI KOMIIETCHITUHU
S cemecTp
4 KpanToBsie 3 dexth | TyHHENbHBIN D PEeKT 4 OIIK-1, ITKP-5,
[1IKP-6
Htoro 4
5 DIIeMEHTBI U HccnenoBanue 31EKTpUUECKUX U 4 OIIK-1, IIKP-5,
npudOpbI OITUYECKUX XaPaKTEPUCTUK IIKP-6
HAHORJIEKTPOHUKHU CBETOAMOJIOB HA OCHOBE
TeTEPOCTPYKTYPhI C KBAHTOBBIMU
SIMAMH
HccnenoBanue xapakTepUCTUK 4 OIIK-1, ITIKP-5,
TPaH3UCTOPA C BHICOKOMU [TKP-6
MOABMKHOCTHIO eKTpoHOB (HEMT)
UccnenoBanue temnepaTypHOu 4 OIIK-1, IIKP-5,
3aBUCUMOCTH JJIEKTPUUECKUX U [TKP-6
ONTUYECKUX XaPAKTEPUCTHUK
CBETOAMOJIOB HA OCHOBE
reTepOCTPYKTYP C KBAHTOBBHIMU
SIMaMH
Hroro 12
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi paboTa

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymre 5.6.
Tabmuia 5.6 — Busbel caMmocTosATeIbHOM pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMITETEHIIUN
HasBanns paznenos | Buasl camocrosrensnol | Tpynoemkocts, | dopmupyemsie
DOpMBI KOHTPOJIA
(TemM) IUCHIMIUTAHBI paboTsl q KOMIIETCHIIUU

CornacoBaHa Ha noptane N2 56126



S cemecTp

1 Beenenue B IToaroroBka x 3 OIIK-1 TectupoBanue
HAHOJJIEKTPOHUKY TECTUPOBAHUIO
Hrtoro 3
2 dusznyeckue [ToaroroBka k 3 OIIK-1, ITKP-5 TectupoBanue
OCHOBBI TECTHPOBAHUIO
HAaHOJJICKTPOHMKH ITonroroBka k 6 OIIK-1, ITIKP-5 KonTponbnas
KOHTPOJIbHOU paboTe paborta
Uroro 9
3 CnocoOsl [TonroroBka k 3 [IKP-5, IIKP-6 | TectupoBaHue
dbopmMupoBaHUs TECTUPOBAHUIO
HU3KOpPa3MEPHBIX
CprK']nyp P Uroro 3
4 KBaHTOBEIE IToaroroBka x 2 OIIK-1, ITIKP-5 TectupoBanue
b dexTh TECTUPOBAHUIO
IToaroroska k 8 OIIK-1, IIKP-5, | JlaGopatopHas
nabopaTopHoii paboTe, ITIKP-6 pabota
HaAMMCaHKue OTYeTa
IToaroroBka k 6 OIIK-1, I[IKP-5 KoHntposbHas
KOHTPOJIbHOM pabote pabora
Hroro 16
5 DnemMeHTsl u IToaroroska k 3 OIIK-1, I[IKP-5 | TecrupoBanue
prOOpbI TECTUPOBAHUIO
HaHOBJICKTPOHUKHN [ToaroroBka k 8 OIIK-1, I[IKP-5, | JlaGoparopHas
naboparopHoit padore, [TKP-6 pabora
HaNMCaHUe OTYeTa
IToaroroBka x 6 OIIK-1, ITIKP-5 KonTponbHas
KOHTPOJIbHOU paboTe paborta
Uroro 17
Hroro 3a cemectp 48
IToaroroBka u cmavua 36 OK3aMeH
HK3aMeHa
Hroro 84

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHSITUH
o Bune! yueOHO nesTeNbHOCTH
Kgﬁﬁgg g}fr;;e Jlex. IMpak. J1a6. Cam. DopMBI KOHTPOJIA
3aH. 3aH. pao. pad.
OIIK-1 + + + + Kontponbnas padota, JJabopaTtopnas
pabora, TectupoBanue, IK3aMeH
ITKP-5 + + + +  |KonrtponbHas pabora, JlJabopaTopHas
pabota, TectupoBanue, JK3aMeH
[TKP-6 + + + JlaboparopHas padota, TectupoBanue,
DK3aMeH
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6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onleHkH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6nuna 6.1 — bambHbIE OLIEHKH

. . | MakcuManbHBIH Oamt
MakcumanbHbIi MakcumanbHbIi
3a MepHoJ MEXTY Bceero 3a
DopMBI KOHTPOJIS 6amn Ha 1-yro KT ¢ OaJLI 3a IepuoI
2KT u Ha KoHell ceMecCTp
Hayajia ceMecTpa mexay 1KT u 2KT
cemecTpa
S cemecTp
KonTponbhas pabota 10 10 10 30
Jlaboparopnas pabota 0 5 15 20
TectupoBaHue 5 5 10 20
DK3aMeH 30
Hroro makcumym 3a 15 20 35 100
MepUoO.I
Hapacratomium urorom 15 35 70 100

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

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bajuibl Ha naTy TEKyLero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbl OamtoB Ha naty TK 5

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

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

N W[

< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK

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

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuma 6.3 — Ilepecder cymMMbl 6aJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HeyZI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

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

1. Bopucenko, Bukrtop EBrenseBuu. HanoanekTpoHnuka : yuebHoe mocobue ais By30B. - M. :
BMHOM. JlaGopatopus 3Hanmii , 2012. - 224 c¢. (nanuune B 6ubimmoreke TYCVYP - 81 3k3.).

2. Hanoosnektponuka: Yuebnoe nmocodbue / FO. B. Caxapos, II. E. Tposu - 2010. 88 c.
[DnexTponHsIii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/537.
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3. ®ununnoB, B. B. ®u3nyeckue oCHOBBI HAHOXJIECKTPOHUKH : yueOHOe mocobue / B. B.
Oununnos. — Jluneuk : Jlunenkuit I'TTY, 2018. — 160 ¢ [DnexTpoHHbI pecypc]: — Pexum goctyna:
https://e.lanbook.com/book/115011.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Yanneirun FO.A. HanorexHonoruu B anektponnke: Monorpadus / H. M. boprapar [u ap.] ;
pex. 0. A. Yannbeirun ; MOCKOBCKMIM rOCy1apCTBEHHBI MHCTUTYT 3JE€KTPOHHOM TEXHUKH. - M. :
Texnocgepa, 2005. - 446 c. (Hanuuue B 6udnmoreke TYCVYP - 20 5k3.).

2. lparynoB B.I1. OcHOBBI HaHOZJEKTPOHUKHU: yueOHOe mocobue /g By30B / B. I1. IparyHnos, U.
I'. HeusBectnsblii, B. A. I'punuun. - M. : ®uszmatkuura ; M. : Jloroc ; M. : YHuBepcuteTcKas KHUTa,
2006. - 494 c (nannuue B 6ubnrorexke TYCVYP - 32 7k3.).

3. Hpo6or, I1. H. Hanosnektponuka : yuedHoe nmocodue / I1. H. [Ipo6or. — Mocksa : TYCVP,
2016. — 286 ¢ [DnexTpoHHBIN pecypc]: — Pexum mocryna: https://e.lanbook.com/book/110241.

4. Ceprees, B. A. DneMeHTHI 1 yCTPOWCTBA HAHOZJIEKTPOHUKH : yueOHoe mocodue / B. A. Ceprees.
— VYapsaunoBck : Yal'TV, 2016. — 137 c [DOnexkTpoHHbld pecypc]: — Pexum gocrtyna:
https://e.lanbook.com/book/165019.

5. DnekTpoHMKA M HAHOZJIEKTPOHUKA: BBeneHue B HampasieHue 11.03.04 : xpecromatus /
cocraButend E. f. Bykuna [u np.]. — HoBocubupck : HI'TY, 2019. — 200 ¢ [DnexTpoHHbIH pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/152138.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

1. Oparynos, B. II. Mukpo- u HaHO3nekTpoHuKa: COOPHUK 3a/1ad U MPUMEPHI UX PEIICHUS :
yuebnoe nmocobue / B. II. Iparynos, [[. 1. Octeprak. — HoBocubupck : HI'TY, 2015. — 50 c.
[DnexTpoHHBI pecypc]|: — Pexxum goctyma: https://e.lanbook.com/book/118132.

2. Kopnees, A. A. CnenuanpHbIi 1a00paTOPHBIN MPAKTUKYM IO HaHOSJEKTPOHHUKE : yueOHOe
nocobue / A. A. Kopuees, A. B. Cemenos, I'. M. UynkoBa. — Mocksa : MIIT'Y, 2018. — 88 ¢
[2nexTpoHHBI pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/122361.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ay JUTOPHOI paboThl 00yUarOLIIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B OopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Iuu ¢ HapyLIeHUsIMU OTIOPHO-IBUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

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

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAApPTHOU y4eOHOM
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MeOenpto. iMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMAaTUYCCKHE WILTIOCTPAIMH IO JICKIIMOHHBIM pa3zesiaM TUCIIHILTHHEI.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYueOHast ayiuTopust: yueOHast ay IMTOPHS UI IPOBEACHUS 3aHATHIA IPAKTUYECKOTO THIIA, ydeOHas
ayIUTOPHS JUTsl IPOBEICHUS 3aHATHI CEeMUHAPCKOI0 TUIA, TOMEIIEHHE JIJIsl KypCOBOTO MPOEKTUPOBAHUS
(BBIMMOJTHEHUSI KYPCOBBIX paboOT), MOMEIIEHUE IJs MPOBEICHUS T'PYNIOBBIX W HWHIUBUAYATbHBIX
KOHCYJIbTAllUi, TOMEIICHHE ISl MIPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHON aTTeCTalNH;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuna, 1. 74, 222 ayg.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- Kommnerotep Intel(R) Core (TM)2 CPU;

- IIpoektop Beng;

- Kommuiext ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlabopaTopusi HaHOSJIEKTPOHUKU U MHKPOCHCTEMHON TEXHUKHU: yueOHas ayAuTOpHUS IS
MpOBEICHUS 3aHATHI JTabopaTopHoro tuna; 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynwuia, a.
74, 115a ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Ocmmmmorpad ACK 1021;

- 'eneparop 3-34;

- BoasT™meTp B7-21;

- BoasT™meTp B7-26;

- bnok nutanus b5-47 (2 mr.);

- bnok mutanusa b5-10;

- Muxpockon MbC — 9 (2 mir.);

- Uctounuk muranus HY 3003 (2 mt.);

- Uctounuk nmuranuss UTS003ED (2 mit.);

- U3meputens MoutHocTr cBeToBOrO noroka TES-133;

- JlabopaTopHble cTeHABI: «DIEMEHTbl HAHOZJIEKTPOHUKH: ONTO3JIEKTPOHHBIE MPUOOPHI U
YCTPOHCTBa», «DIEMEHTHl HAHODJIEKTPOHUKU: THUOIB», «DIEMEHThl HAHOAIEKTPOHUKHU: MOJEBBIC
TPaH3UCTOPBI»;

- Ucrounuk mrangusg GPS 3030 DD;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.4. MaTepua/IbHO-TEXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
pacIoioKeHHbBIE 110 aJipecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynmuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[lepeyeHb mporpaMMHOT0 0OecreueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;
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- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 Beenenue B HaHO2neKTpoHUKY [[IKP-5, OIIK-1 |TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 ®u3NYEeCKUe OCHOBBI OIIK-1, ITKP-5, |KonTposbHas [IpuMepHBIi TEpeUeHb
HaHORJICKTPOHUKHU ITKP-6 pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
3 CniocoObI popMHUpPOBaAHUS OIIK-1, ITKP-5, |TectupoBaHue [IpumepHbIil nEepeyeHb
HU3KOPa3MEPHBIX CTPYKTYP [TKP-6 TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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4 KBanroBsie 2P eKTh OIIK-1, [IKP-5, |KonTponbHas [IpumepHBIil nepeyeHb
[IKP-6 pabora BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT

JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 DneMeHTHI U IPUOOPHI OIIK-1, ITKP-5, |KonTposbHas [IpuMepHBIii TEpeUeHb
HaHORJICKTPOHUKH ITKP-6 pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyYEHHUS 1O

JTHUCITUTUTNHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITH (pparMeHTapHBIC YMEHHUH UITn HABBIKOB HJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0rrue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHON 3HAHUS CHUCTEMAaTHUYECKH | CUCTEMATHYECKOe
CYMMBI 0aJIoB OCYILECTBIISIEMOE pUMEHEHNE
yMEHUe HaBBIKOB
4 (xopotio) ot 70% 1o c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEMBI 3HAHUS OTJENIbHBIC OTJEIIbHBIC
mpoOesbl yMEHUE poOebI
pUMEHEHNE
HaBBIKOB
5 (0TIM4HO) >90% ot chopMUpOBaHHbIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEeMaTHYECKOe
CYMMBbI 0aJIOB 3HAHUA MPUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
Tabaua 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHINI

| Onenka | ®opMmyaupoBKa TpeOOBaHUI 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. Tlo xakuM HaIpaBJICHUSAM OTPAHUYEHO JIBUYKEHUE 3apSKEHHBIX YaCTHI B KBAHTOBBIX TOUKAX:
a) TOJIBKO IO HaIpaBJIeHUIO X
0) TOJBKO MO HAIPABJIEHUIO Y
B) TOJIBKO 10 HamNpaBJjeHUIO Z
r) 1o HanpasieHusM XY Z
2. Tlo xakuM HaIpaBJIC€HUSIM OTPAHUYEHO JIBYKEHUE 3apsKEHHBIX YaCTUI B KBAHTOBBIX TUICHKAX:
a) 1o HampaBleHusM X U Y
0) TOJBKO MO HAIPABJIEHUIO Y
B) TOJIBKO 10 HAaNpaBiIeHUIO Z
I) 110 HanpaBjieHus M X U Z
3. Ilo kakuM HampaBJIEHUSIM OTPAHMUYEHO JBH)KEHHUE 3apsDKEHHBIX YACTUIl B KBAHTOBBIX HUTAX
(mHypax):
a) o HampaBleHusM X U Y
0) o HampaByeHUIO Y U Z
B) TOJIBKO 10 HaNpaBjeHUIO Z
I) 110 HanpaBjieHus M X U Z
4. Kakoe MUHMMaJIbHOE KOJUYECTBO IHEPreTUUECKUX YPOBHEHN JOKHO OBITh B KBAHTOBOU siME
JIBOMHOM T€T€POCTPYKTYPBI:
a)0
0) 1
B) 4
ro9
5. B kakyto U3 cBepXpemeToK BXOAST MOIYIPOBOJAHUKN C OJIMHAKOBBIM XUMUYECKUM COCTaBOM,
HO C pa3HbIM TUIIOM ITPOBOJUMOCTH:
a) KOMITO3ULIMOHHYIO
0) TEerupoOBaHHYIO
B) MOAYJUPOBAHO—JIETUPOBAHHYIO
T') BO BCE MepevHCIeHHbIE
6. MakcrMalibHast TOJIIIMHA KBAHTOBOM SIMBI IBOMHON T€TEPOCTPYKTYPhI HE JTOJKHA MTPEBBIIATH!
a) 100 am
0) nmuHy BosHBI [e bpoitns
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B) JJIUHY KOT'€PEHTHOCTHU
r) 10 am

7. MakcumanbHOE pa3finyue MOCTOSHHBIX PEUIETOK JJIsi MaTepHaloB BXOASUIUX B UJICATbHYIO
reTepOCTPYKTYPY HE JOIKHO MPEBBIIIATS!
a) 1%
0)5 %
B) 0,1 %
r)3 %

8. Ilpu KakoMm W3 TUMOB HAYAJIBHON CTAAWHM POCTA, BO3HUKAIOIIUX MPU OCAKICHUU aTOMOB Ha
MOJJIOKKY U3 Ta30BOM (a3bl, MPOUCXOIUT (POPMUPOBAHNE KBAHTOBBIX TOYEK:
a) ®panka- Ban gep Mepse (cioeBoii pocT)
0) Ctpanckoro — KpacranoBa (mpoMeXyTOYHBIN THII)
B) ®onbMepa — BebGepa (0CTpOBKOBBII POCT)
T') BO BCEX MEPEUNCICHHbBIX

9. Kak Oynet u3aMeHATbCs KOAPOUIHUEHT MPOo3pavHOCTH Oapbepa D, npu yBeIMYEHUH MacChI
YaCTHIIbI, €CJIU €€ SHEPTUsl OCTAETCS MPU ATOM MOCTOSHHOM:
a) YMCHBIIIHUTCS
0) yBEITUYHTCS
B) OCTaHETCS MOCTOSIHHBIM
I') MOKET YMEHBIIUTHCS WIH YBEIUYUTHCS, B 3aBUCUMOCTHU OT 3aps/ia YaCTHUIIbI

10. Kako#i kBaHTOBBIN 3((HEKT JEKUT B OCHOBE pabOTHI CBEPXMPOBOJSIIETO KBAHTOBOTO

unrepdepenimonHoro narunka (CKBU):
a) a¢dext lTapka
0) adbdext Ixo3edcona
B) 1IeJ0uncaeHHBIN 3¢ dekT Xomta
r) 3pdexr AapoHoa-boma

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Bonna Jle bpoiins. KBantoBoe orpanndyenue. KBaHTOBbIE IIJIEHKH.
Bonna Jle bpoiins. KBantoBoe orpannyenue. KBaHTOBbIE TOUKH.
Bonna Jle bpoiins. KBantoBoe orpanndyenue. KBaHTOBbIE HIHYPBHI.
['etepoctpykrypbl. DHepreruueckas auarpamma JI'C. OcHoBHBIE TpeOOBaHUs, IPEABSBISICMbIC
K F€TEpOCTPYKTypaM. MeTo1bl U3rOTOBIIEHUS T€TEPOCTPYKTYD.
CBepxpeneTku. DHEPreTUUECKUEe AuarpaMmMbl CBEpXpeIeTOK. MUHNU30HBI.
CBepxpelmeTku. DHEepreTu4eckue auarpaMmbl cBepxpemeTok. CBONCTBO 3JIEKTPOHOB B
CBEpXpEILIETKAX.
7. bannuctuueckuid Tpancnopt. KBaHT conporuienus. KBaHT npoBOANMOCTH.
. Crioco6s! popMHPOBaHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. DopMupoBaHHE KBAHTOBBIX TOYCK.
9. Cnoco6sl opMUpOBaHUS KBAaHTOBOPA3MEPHBIX CTPYKTYp. PopMHpOBaHHE KBaHTOBBIX
IIPOBOJIOK.
10. CnocoOsl hopMupoBaHHs KBAHTOBOPAa3MEPHBIX CTPYKTYp. PopMHUpOBaHKE KBAHTOBBIX TJICHOK.

L=

AN

[o¢]

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHUii) KOHTPOJBHBIX padoT

1. Bapuant Nel

1. Omnpenennts WHHY BoTHEI Jle bpoiing ams anekTpoHa ¢ sHeprueii 2 5B.

2. Ilpoton oGnajaeT KHHeTHYecKoil sHeprueii T = 1 kaB. OmnpeenuTs JONOIHHTEIBHYIO YHepruio 6T, KoTopyio
HeoOX0IIMO eMy COOOIMTE IS TOro, YTOOH! IUTITHA BOH A Je bpoilng ymeHbIIIIIacsk B TpH pasa.

3. Hwmeetca III'C Ha ocHOBe AlAs/AlGaixAs/AlAs. TommuHa KBaHTOBOIT AMBI cocTaBiseT 4,5 HM. OnpenennThb
MaKCHMAIBHBIIT X IIPH KOTOPOM B KBAaHTOBOII siMe 6yeT o1H SHepreTHIecKuil yposeHs. CIIpaBodHbIE IJaHHEIE
JUIs MAaTEpHAJIOB B3ATh 13 CIIPaBOYHHKA. DdhexmusHyio maccy mpoiinoco coeduHeHA (3aUcalyo om x)
CHUMAmb NOCMOAHHO U NPUPAGHAMb K CPEOHEMY aplhMemiNeckoMy 3HAYeHUO.

4. Hmeetcs JII'C Ha ocHoBe AlAs/InAs/AlAs. OnpeeniTh MIHHMAIBHYI I MaKCHMAILHYIO TOJIIIIHY KBaHTOBOIT
sAMbl. CIIpaBOYHBIE JaHHbIE 11 MaTePHAIOB B3STh H3 CIIPABOYHHKA.
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2. Bapuant 4

1. Ha iyt 37eKkTpoHa ¢ nebpoilieBekoit 1miHoil Bomsbl A = 1,2 A HaXoauTes oTeHIHATBHBIT Gapbep BbicoToll U
=45 3B. OnpeenuTs UIHHY BOJIHBI e Bpoilns nocie npoxoxieHus dapbepa.

2. Imeetcs JII'C na ocHoBe AlAs/GaAs/AlAs. OnpeennTh MEHHMATBHYIO I MAKCHMATBHYIO TONIIIHY KBAHTOBOIT
SMBEI. CHpaBD‘IHB[E AaHHBIS JUIA MaTEPHAIOB B3ATh H3 CIIPABO™HIKA.

3. Tmeetcs [T C Ha ocHoBe AlAs/AlGa<As/AlAs. TonmmHa KBAHTOBOIT MBI cocTaBiseT 5 HM. OnpeaeniTs
MaKCHMATBHBIT X IIpII KOTOPOM B KBaHTOBOII Me 6y.,:[eT OJIHH BHEPTETII"IEC'KHﬁ VYPOBEHB. CnpaBom{me JaHHEIS
UL MaTepHasIOB B3ATh U3 CIPABOIHHKA. DdghexmueHyio Maccy mpoiiHoco coeouHeH A (3asucalyio om x)
cuumame NOCMOAHHOI Ut NPUPAGHAMb K CPeOHEMY api@MemiieckoMy 3HaueHio.

4. Hwmeetca rerepoctpykrypa Ha ocnoBe GaN/In<Ga,<N. OnpefiemnTs HHTEpBal X MPH KOTOPOM CTPYKTypa OyneTt
YIIOBIIETBOPATH TPeOOBAHHAM, IIPeIbIBIAEMBIM K reTepocTpyTypaM. CIipaBouHble JaHHBIE U MaTepHanoB
B34Th H3 CIIPABOYHHKA.

3. Bapmanrt 12

1. Omnpenemuts wmHy BoxHs! Jle Bpoiing 11 snekTpona ¢ sHeprueii 1,5 5B.

2. Hmeetcs JAI'C Ha ocHoBe AlAs/GaAs/AlAs. OnpeenuTs MUHHMATBHYIO H MAKCHMA/IBHYIO TOIIHUHY KBAaHTOBOI
ssvbl. CripaBOYHBIE JaHHBIE IS MATEPHAJIOB B3ATh U3 CIIPABOYHHKA.

3. THwmeercs JI'C na ocnose InyGa; 4N / InyGa; N / In,Ga; N. Tonupina KBaHTOBOIT SIMBI COCTABIAET 6 HM.
OmnpeneanTs X H y IPH KOTOPOM B KBaHTOBOIT siMe OYIeT OMIHH 3HepreTHIecKnil ypoBeHs, ecan x + y =1,
CnpaBouHble JaHHEIE JUIS MaTePHAIOB B3ATh H3 CHPABOUHHKA. Dpghexmusnyio macey mpolinozo coeduHenus
(3a6ucAuyI0 OM X) CHUMAMb NOCMOAHHOI U NPUPAGHAMb K CPEOHEMY apurmemuieckomy 3HaueHio.

4. IImeercs rerepocTpykTypa Ha ocHoBe AlAs/Al/Ga) As. Omnpele/ T HHTepBajl X IpI KOTOPOM CTPYKTypa Oyzier
VIOBIETBOPATH TPeDOBaHISM, IPeAbiBIEMBIM K reTepocTpyTypaM. ClipaBovHbIe JaHHBIE J1JIS1 MATEPHAIOB
B34Th U3 CIIPABOYHHKA.

4. Bapuant 14

1. Ompenennts MINHY BONHBEL, IPH KOTOpOil OyZeT MakCHMyM ONTHYECKOTO IIOTJIOINEHHS LA
CBepXpemeTKH Ha ocHOBe AlAs/GaAs/AlAs. Ecin TolmiHa KBaHTOBBIX SIM COCTaBIIeT 8 HM, OapbepoB
15 HM.

2. HaiitTH BepoATHOCTh NPOXOikJIeHHAs D u orpakeHnds R nand 3nekTpoHa ¢ 3Hepruein 3,0 3B,
IpPONETAOMIEro HaJ MOTeHIHAIbHBIM OapbepoM BbICOTONl 2,4 3B 1 IPOTAKEHHOCTBIO 5 HM.
D deKTHBHYIO Maccy NPHHATH PABHOI Macce 3MeKTPOHA B COCTOSHIH ITOKOS.

3. OmpenennTs MaKCHMalIbHYIO TeMIiepaTypy, IpH KOTOpOil BO3MOkHa paboTa OHO3JIEKTPOHHOIO
TpaH3HCTOpa € TOMOJOTHYECKHMH pasMepamu 150 HM, BBIIOIHEHHOTO IO TEeXHOIOTHH H3O0JIALNI
HMIITaHTHPOBAHHBIM KHcIopoaoM (SIMOX) u HMeloIlero MHpHHY 3a3opa 30 HM.

4. OmnpenenuTth ITHHY BOTHBI H3TY4YeHH 1714 cBeToanoaa Ha ocHoBe JII'C GaN/InxGaxN/GaN (x=0.25).
Tommuna 6apbepoB cocTaBiieT 10 HM, TOJIIIHA KBAHTOBOII AMBI COCTaBIIAET 3 HM. .

5. Bapmnant 22
1. OmpenennTts MHUPHHY Oapbepa d, IPH KOTOPOIl BepOATHOCTE MPOX0KISHHA 3IeKTPOHA ¢ SHeprueii 3 3B
yepes dapbep BbIcoToIl 3,3 3B okaxerca paBHoil D=0,01. D¢ dekTHBHYIO Maccy NPHHATH PaBHOIH Macce
3NIeKTPOHA B COCTOSHHH MOKO4.
HaiiTu BepoATHOCTH MNpoXoxkJeHHA D H oTpaxkeHHs R 11d 3/1eKTpoHa ¢ 3Heprueii 3,0 3B,
NpoJleTaroIlero Hajl NOTeHIHANbHBIM OapbepoM BeIcoTOH 2,5 3B U NPOTAXKEHHOCTRR 4 HM.
D¢ pekTHBHYIO MacCy NPHHATH paBHOIl Macce 371eKTPOHa B COCTOAHUH IOKOS.
3. OmnpejeMHTh MaKCHMAIBHYK H MHHHMANBHYK JUIHHY BOIHBI m3myueHus s KKJI Ha ocHoge
ceepxpenteTkl AllnAs/InGaAs/AllnAs.
4. Omnpejnenuts MakCHMAIBHYK TeMIlepaTypy, [OpH KOTOpOil BO3MOXHA padoTa OJIHO3IEeKTPOHHOIO
TpaH3HUCTOpa C TONOJOIMYeCKUMH pa3MepaMn 90 HM, BBIIOJHEHHOTO II0 TeXHOJIOTHH H30JIALIH
HIMILIAHTHPOBAHHEIM KHcIopogoM (SIMOX) u nmMeroliero OIIpHHY 3a30pa 50 HM.

[

9.1.4. Tembl J1a00paTOPHBIX PadoT

—_—

. TynuenwHbIil 3pdext

2. WccnenoBaHue 3JEKTPUYECKUX M ONTHYECKUX XapPaKTEPUCTHUK CBETOJMOJ0B Ha OCHOBE
reTepOCTPYKTYPhI C KBAHTOBBIMU SIMaMU

3. HccnenoBanue xapakTepUCTUK TPAH3UCTOPA C BRICOKOM MOABMKHOCTHIO iekTpoHoB (HEMT)

4. ViccnenoBanue TeMIepaTypHOU 3aBUCHUMOCTH 3JIEKTPUUECKUX M ONTHUYECKUX XAPaKTEPUCTHUK

CBETOJIMO/IOB HA OCHOBE F€TEPOCTPYKTYP C KBAHTOBBIMU SIMaMU

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuas uziaraercs B (Gopme, mpeanoaramplileii caMoCcTOATEIbHOE MBIILICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCET0 Y4eOHOro mpoIiecca.

Hauatp n3ydeHue MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHUE KOHTPOJIBHBIX MEPONPUITHH, MPeTyCMOTPEHHBIX
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y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTeprana HeOOXOAMMO PETYISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TUuTeparype M MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJTb30BATHCSl Yepe3 KaOWHET CTyJCHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecCypcamMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTANIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEPHAbl, MOCBIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TMOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMUA 3JJ0POBbsl 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 1onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha
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MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBAETCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 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 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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