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1. HEJIX U 3AJAYHU JUCTIUATTJIMHBbI

Heabto u3ydeHuss mucuuiuinHbl «HaHOdNEKTpoOHMKaY sIBIseTCS (OPMHUPOBAHHE HAYYHOH OCHOBBHI,
HEOOXOJJMMOM [T CO3JIaHUs DIIEMEHTOB, TIPHOOPOB M YCTPOHCTB MUKPO- M HAHOAJICKTPOHUKH

3apaveit wusydeHus JucHUIUIMHBL «HaHOBNMEKTpOHMKa» SBISETCS M3ydeHHWE 3aKOHOB (DH3HUKH
HaHOPa3MEepPHBIX MOJTYINPOBOAHUKOBBIX CTPYKTYp AJS TOCIEIYIOIIEro MCHOIb30BaHUS MX IpU pa3paboTke U
SKCIUTyaTallid TPHOOPOB M YCTPOMCTB MHKPOBOJIHOBOH, IU(PPOBOI M ONTHYECKOH AJIEKTPOHHUKH, a TAKXKE MPH
POECKTUPOBAHNUH SJIEKTPOHHBIX CXEM HA UX OCHOBE.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

B coorBercTBMM ¢ OCHOBHOH 00pa3oBaTeNnbHON mporpammoir mgucHuiinHa «HaHo3mekTpoHnKay
OTHOCHTCS K IUCIUILTMHAM I10 BBIOOpY BapuaTHBHOM YactH Onoka 1 (B1.B.JAB.12).

OcHOBOI jIs1 W3y4eHUs] JUCHMIUIMHBI «HaHO3IeKTpoHMKa» SBISIFOTCS KypChl: (U3UKA, KBAHTOBAS
MexaHuKa, (PU3UKa KOHJACHCUPOBAHHOTO COCTOSIHUS, TBEPIOTENbHAS DIEKTPOHUKA.

OCHOBHBIE TIONOXKEHUS JMCIUIUIMHBI JIOJDKHBI OBITh HWCIIONB30BaHbl B JajbHEHIIEM TpPU H3y4CHHH
CJIEAYIOUINX AUCLIUILINH: KBAHTOBAs M ONTHYECKAs SJICKTPOHHKA, TEXHONOTH KPEMHHEBOI HAHOAIEKTPOHUKH.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI

3.1. U3yyeHnne AUCHMIUVIMHBI HAaNpaBjJeHO Ha ¢opMupoBaHue Yy O0aKajJaBpoB CJeAYIONIHUX
KOMIIETEH I

— OIIK-5 crnocoOHOCThIO  HCIONB30BATH OCHOBHBICE TIPHEMBI 00pabOTKM W TPEACTAaBIICHHS
9KCIIEPUMEHTAIbHBIX JaHHBIX;

— OIIK-7 cnoco0HOCTBIO  YYHTHIBATH  COBPEMEHHBIC  TEHJICHIMHM  PA3BUTHS  DIIEKTPOHHUKH,
WU3MEPUTENbHOM W  BBIYMCIUTENBHONH TEXHHWKH, WH()OPMAIIMOHHBIX TEXHOJIOTHH B  CBOCH
npoh)eCCOHaIbHON AATEIbHOCTH;

— IK-1 cnocoGHOCTHIO TPOBOANTH (HU3UKO-MATEMATHIECKOE MOJICIIMPOBAHIE UCCIIETyEMBIX ITPOIECCOB
HAHOTEXHOJIOTUH M OOBEKTOB HAHO- M MUKPOCHCTEMHOW TEXHUKH C MCIIOJIh30BAHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTH.

3.2. B pe3yabTaTre u3yueHusi AUCHUILUINHBI 0aKAJIABP TOJIKEH:

3HATh:

— OCHOBHBIC TPHUEMBI TPENCTABICHHS M OOpaOOTKH OSKCIEPUMEHTANBHBIX M PAacUETHBIX JIAHHBIX
MpPHOOPOB M YCTPOWCTB HAHODJICKTPOHHKH;

— COBpPEMEHHOE COCTOSIHHE U TeHICHIIMH Pa3BUTHUS HAHODJIEKTPOHUKH;

— (UBHMKO-MaTEeMaTHYECKUH anmapart JuIs pacyeTa MpHOOPOB M YCTPOMCTB HAHOIICKTPOHHUKH.

yMeTh:

— TPOBOAUTH 00PabOTKY IKCIEPUMEHTAIBHBIX TAHHBIX MPHOOPOB M YCTPOHCTB HAHODIIEKTPOHUKHY;
— TPOBOAUTH aHAIHM3 HAYYHO-TEXHUUECKOH JINTEPaTyphl B 00JIACTH HAHODJIEKTPOHHKH;

— TPOBOAUTH PUINKO-MATEMATUUECKUI pacueT mpruOOpOB B YCTPONWCTB HAHOIJIEKTPOHUKH.

BJIaJeTh:

— METOJWKOW Tpe/ACTaBICHHS U OOpPabOTKH JKCIEPUMEHTANBHBIX JAHHBIX MPHOOPOB W YCTPOWCTB
HAHOBJICKTPOHUKHY;

— (pUBHYECKUMHU MTPUHIUIIAMH paboThI MPUOOPOB U YCTPOMCTB HAHOIJIEKTPOHHKH;

— METOJWKOW pacyera MprUOOPOB M YCTPOMCTB HAHOAIIEKTPOHUKH.
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4. OFbEM JUCIHUATIIMHBLI U BUJbI YYEBHOM PABOThHI

OO1ast TpyI0eMKOCTh TUCIUILUIMHBI COCTABJISICT

4 3a4eTHbIEC €IUHUIIBL.

Bup yueoHoii padoThI Bcero yacon CeMeSCTpH
AyIuTOpHBIE 3aHATHS (BCEro) 36 36
B tom uucrne: -
Jlexun 18 18
JlabopaTopHbie pabOTHI - -
[IpakTHyeckue 3aHATHS 18 18
CamocTosiTesibHas pa6oTa (Bcero) 36 36
B tom uncne: -
IIpopaboTka JIEKIIMOHHOI'0 MaTepuaa 10 10
BrinonHenne npakTHYecKuX 3a0aHui 8 8
BrImonHeHe 1 3anuTa HHANBHYATBHOTO 3aIaHUs 8 8
IToaroroBka k KoHTpoNBHBIM paboram KP-1, KP-2 10 10
Buja npomekyTouHo# aTTecTanium (3K3aMeH) 36 36
O06111as1 TPYTOEMKOCTD, Yac 108 108
3auerssle Eqununel Tpynoemkocti 3 3
5. COAEP KAHUE JUCHUITJIMHBI
5.1. Paznesbl AMCHMIIMH M BUIbI 3AHATHH
g £
£x|S| g
N = § S| 85| F ®opmupyembie
3 HaumMeHoBaHue pa3jesia I CUUIIMHBI g E R« & e KOMIeTeHIHH
n/n 2 | 23|82z 8 (IK, OTK)
72| ® ’
= o
1. | BBenenue 2 - 2 4 OIIK-7
2. | ®usnyeckrue OCHOBBI HAHORJIEKTPOHUKH. 6 6 8 20 OIIK-7, TIK-1
3 Crioco0nI (hopMUpPOBaHKST KBAHTOBO-Pa3MEPHBIX ) i 3 10 OIK-7
HAHOCTPYKTYP
4. | KBanToBbIe 3 PeKThI 4 4 8 16 OTIK-3, OTK-7,
IK-1
5. | YcrpolicTBa HAHOINEKTPOHUKHU 4 8 10 22 OHK-I_SIi((_)lHK-7’
5.2. Conep:xanue pa3ieoB TMCHUMILIUHBI (110 JTEKIIUSIM)
Ne HaumeHoBanue Tpynoem |~ ®opmupyemrie
w/n pasneon Conep:xaHue pa3fejioB KOCTh KOMIIETEHI[AH
(uac.) (ITK, OIIK)
1. IIpenmer aucnuIUIMHBL W ee¢ 3amadd. (OCHOBHBIC 3Tallbl
Baeene HUCTOPUYECKOTO pa3BUTHUA HAHOAJICKTP OHUKH u OIK-7
HaHOTeXHOJOrMKu. CBsI3b C JNPYTUMH TUCIMIUIMHAMHU. 3agadyu
Kypca.
2. Bonbt e bpoitns. KBanToBoe OrpaHUYECHHUE.
[TonynpOBOMHUKOBBIE  T'€TEPOCTYKTYPHI. CBepXpeIIeTKH.
duznueckue [TonympoBOTHUKOBEIC CBEPXPEIICTKH. DHepreTuyecKue
OCHOBBI JAarpaMMBbl CBEPXPEIIETOK. DHepreTuyecKuit CIIEKTP OIIK-7, TIK-1
HaHODJIEKTPOHUKU. | DJIEKTPOHOB B cBepxpelieTkax. CBONCTBA 3JIEKTPOHHOrO rasa B
CBepXpelIeTkax. BiusHue KBaHTOBOpa3MEpHBIX 3(PQEKTOB Ha
CBOWCTBA BEIIECTBA.
3. | Cnoco0Osr
(hopMupoBaHust
KBAHTOBO- dopMupoBaHue KBAHTOBBIX TOYCK. dopMHpOBaHHE KBAHTOBBIX OIK-7
MIPOBOJIOK (HUTEH). DOPMHUPOBAHKHE KBAHTOBBIX SIM.
Ppa3sMepHBIX
HAHOCTPYKTYP
4. KBanrtoBbIe 2D-371eKTpOHHBINA ra3 B MarHuTHoM mnose. llenouncieHHbil u OIIK-5, OIIK-7,
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3¢ eKTsI

IpoOHBIH KBaHTOBBIN 3 dekt Xomra. Dddekr Aaponora-boma.
Dddexr Ilrapka. KsantoBo-pasmepnsiii 3¢ dexr Illtapka B
reTEPOHAHOCTPYKTYpax C KBAaHTOBBIMHM SIMaMU. TYHHEIbHBIH
ahdexr. Dpdexr Ixozedcona. KymonoBckas Orokana.
KynonoBckast Onokaga ¢ OJHMM TYHHEIBHBIM IEPEXOIOM.
Kynonosckast 6j0Kkama ¢ ABYMs TYHHEIBHBIMH IE€PEXOIaMHU.
CoTyHHEIMPOBAHUE.

[IK-1

VYerpoiicTBa

HaHOJ3JICKTPOHUKH

[TpuGopsl Ha pe30HAHCHOM TyHHEIMpPOBaHWHW. JlMoxbl Ha
PE30HAHCHOM TYHHEIHPOBaHHUU. TpaH3UCTOPHI HA PE30HAHCHOM
TyHHEJIUPOBaHWW. Jlormyeckue »dIEMEHTHI Ha PE30HAHCHO-
TYHHEJbHBIX IpuOopax. IIpuOOpbl Ha OXHOAIEKTPOHHOM
TYHHEJIMPOBAHHH. OIHORJIEKTPOHHBIH TPaH3UCTOP.
OnHO27eKTpOHHBIM ~ Hacoc.  OIHORNEKTPOHHAs  MaMSTh.
VYcrpoiictBa Ha OCHOBE cBepxpemerok. HH]pakpacHbie
¢doronpueMuuky. CBEpPXpELIETKH B JIa3€PHBIX CTPYKTYpax.
KBanToBble KackaaHble Jazepbl. JlaBuHHBIE (HOTOTUOIBIL.
Onrtuueckrue  MOIYJATOPBL.  TpaH3UCTOPBI € BBICOKOU
nonskHocTei0 HEMT.

OIIK

-5, OIIK-7,

[K-1

5.3. Pa3nennl

AUCHUIIVIMHBI H MCEKIUCHUIIVIMHAPHBIC CBA3HM

(npeabAynMu) U odecnedyuBaeMbIMH (MOCJETYIOIMMHU) TUCHHIINHAMHA

¢ o0ecnmeYnBAIOIINMHU

Ne Ne pa3nesioB JaHHOM AVCHMILVINHBI, A1 KOTOPBIX
HaunmMeHoBaHMe 00ecnieYMBAOIINX
Ne He00X0UMO u3yUueHne odecneynBaIoIUX (MPeabILyInX)
(mpeabIAyIUX) U o0ecneYrnBaeMbIX
n/n " o0ecneynBaeMbIX (MOCAeTYOINX) THCIUIIMH
(mocaexyromux) TUCHUILTUH
1 [ 2 | 3 4 | 5
IIpeamecTByonmMe AMCIUIINHBI
1. | ¢usuka + + + + +
2. | KBaHTOBasi MEXaHHKa + + + + +
3. | ¢usmka KOHIEHCHPOBAHHOTO COCTOSIHUS + + + +
4. | TBepHoTeNbHasl AIEKTPOHUKA + + +
Iocaexywnme 1MCUMNIMHBI
1. | KBaHTOBas M ONTHUYECKAs DJIEKTPOHHKA + + + +
2. | TEeXHOJIOrHs KPEMHHEBOW HaHODJIEKTPOHUKH + + +

5.4. CooTBeTcTBHE KOMIETeHIHI, (P)OPMHUPYEeMbIX NPH M3YYeHHMHU AMCUMILIMHBI, U BHI0B

3aHATHH
Ilepeuennb Buap1 sanstaii D opMbI KOHTPOJIS
KOMIIETeHIM i J 3 CPC

OIK-5 + + 3amuTa HHAUBUAYAILHOTO 3aJaHus. PaboTa Ha MPaKTUYECKUX 3aHATHIX.
Penrenue 3anad y nocku. OnieHKa 3a KOHTPOJIBHYIO paboTy.
Onpoc Ha JIEKIUIX. WTa UHIAUBY BHOT HUSL. HK

OIK-7 + + + pOC Ha JIEKIT 3amuTa UHAUBUYaJIBLHOTO 3a/1a Orenka 3a
KOHTPOJIBHYIO padoTy.

K-1 + + 3amuTa HHAUBUAYAILHOTO 3aJaHus. PaboTa Ha MPaKTUYECKUX 3aHATHIX.

Penrenue 3anad y nocku. OnieHKa 3a KOHTPOJIBHYIO paboTy.

6. METObI 1 ®OPMbI OPTAHU3ALIUU OB YUYEHUSA

6.1. TexHoJI0OrMM MHTEPAKTUBHOI0 00y4eHHs NIPH Pa3HbIX (OpPMaX 3aHATHH B Yacax

HE NNPEAYCMOTPEHBI

7. JABOPATOPHBIN ITIPAKTUKYM
He NPeryCMOTPEeH
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8. HPAKTUYECKUE 3AHATUSA (CEMUHAPBI)

T -
Ne Ne paznena . py1o Komnerenuun
TeMmaTnka NpaKkTHYeCKUX 3aHATHI €MKOCTh
n/m | AUCHUIIHHBI MK, OIIK
(uac.)
1 ) KBaHTOBOE OrpaHryeHne. JHEPreTHUECKUE AUATPAMMBI ) K-1
) CBEPXPEIIETOK
) ) [MonynpoBoJHUKOBBIE TeTEPOCTYKTYpbI. CBEPXpEIIEeTKH. 4 K-1
) [TonynpoBOTHUKOBBIE CBEPXPELIETKH.
2D-371eKTpOHHBIN a3 B MarHUTHOM noe. L{enouncnenHsiii u
3 4 JpOOHBIH KBaHTOBBIH AP ekt Xomra. TyHHenbHbIN 3 deKT. 2 [K-1
Dddexr JIxozedcona
Kynonosckas 6nokana. KyinoHoBckast 6510kaia ¢ oTHUM
4, 4 TYHHEJIBHBIM TiepexoaoM. KyimoHoBckas O0kaaa ¢ AByMs 2 IK-1
TYHHEJBHBIMU NIEPEX0JAMHU
5 5 WNudpaxpacusie poronpreMHukn. KBaHTOBBIE KackaJHbIE ) K-1
) JIa3ephl.
6. 5 OHOAIEKTPOHHBINA TPAH3UCTOP 2 ITK-1
7. 2 KP-1. OcHOBBI HAHORJIEKTPOHUKHU 2 IK-1
8. 4,5 KP-2. KBanToBblie 3¢ pextsl. [IprnOopbl HAHOIIETKPOHUKH. 2 T1K-1
9. CAMOCTOSATEJBHASA PABOTA
. Tpyno- KoutpoJan
Ne Ne paznena TemaTHKa caMOCTOATEILHOMH PadoThI Py Komnerenuuu OHTPOI
€MKOCTh BBINIOJTHEHUSI
n/n | JHCHHUIUIHHBI (Oemanuzayus) IIK, OIIK
(uac.) padoThI
1. 1-5 IIpopaboTKa JIEKIIMOHHOI0 MaTepraa 10 OIIK-7 Orpoc Ha JEKIMIX
OT4eTsl Mo
2. 2-5 BeinonHeHne mpakTHYecKUX 3aHATUI 10 [IK-1 IIPaKTUYECKUM
paboram
[IpopaboTka JIEKIIMOHHOT0 MaTepuaia Mpu P bTaThI
3. 2,4,5 pop 8 P P 16 OIK-7, TIK-1 esynbra
MOATOTOBKE K KOHTPOJIBHBIM paboTam KOHTPOJIbHBIX padoT
BeimosHeHe IpakTHKO- TYCTHI IT yam
4. 4:5 P 10 OTIK-5 OTHeTE 110 33721
OpPHEHTHPOBAHHBIX 33]1a4 M IPOEKTOB U TIPOEKTaM
BeimosiHeHue 1 3amyrTa UHIUBUAYaJTbHOTO 3amura
5. 2,4,5 Y 10 OIIK-7, TIK-1 UHIUBUIYATHHOTO
3aJlaHus
3aJJaHus

10. MIPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

HE MPEeTyCMOTPEHO

11. PEUTHHIT'OBASI CHCTEMA JIJIsSI OIEHKH YCIHEBAEMOCTH CTYJIEHTOB

Tabauua 11.1. BaniabHbIe OLEHKH A1 3JIEMEHTOB KOHTPOJIS

MakcuMaJIbHBII . MakcuMaJIbHBIIH
MakcuMaJIbHBII
Dj1eMeHTbI 0as1 Ha 1-y10 KT 0aJu1 32 mepuon Bcero 3a
4eOHOM 1eATeJIbHOCTH ¢ HavyaJja 0a1 32 mepuo mexny 2KT u na ceMecTp
y mexny 1KT u 2KT
cemMecTpa KOHell ceMecTpa
Beimonuenue u 3anmra 20 20
WHIIMBHJIYaJILHOTO 33 JaHUs
KoHTponbHbIe paboThI 20 20 40
OT4eTsl 0 NPAKTHYECKUM 3aHITUAM 5 10 5 20
KoMnoHeHT cBOeBpeMEHHOCTH 10 10
Iocemenue 3aHsaTuit 10 10
HToro makcumym 3a nepmon: 25 40 35 100
Hapacraomum utorom 25 65 100 100
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Tab6umuna 11.2. [lepecyer 6a/1710B B O1IeHKH 32 KOHTPOJIbHbIE TOYKHU

Bajjibl Ha 1aTy KOHTPOJIbHOH TOYKH Onenka
> 90 % ot MakcuMasIbHOM cyMMBbI OayuioB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuMasbHON cyMMBbI OaisioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMasbHOH cyMMBI OaisioB Ha naty KT 3
< 60 % oT MakcuMabHOI cymMMbl OaiioB Ha maty KT 2

Taoauua 11.3. Ilepecyer cymMMbI 02J1J10B B TPAAUIHOHHYIO M MEKIYHAPOJIHYIO OLICHKY

Onenxa (F'OC) Hrorosasi cymma 63.11.11?13, YYHTBHIBAET YCIHENHO Ouenxa (ECTS)
CIAHHBII JK3aMeH
5 (omM4HO) (3a4YTEHO) 90 — 100 A (OTIIUYHO)
85 -89 B (oueHs xoporo)
4 (xopomo) 75 - 84 C (xoporo)
(3auteHo) 70—74
— D
3 (YAOBJIETBOPUTEIHHO) 65— 69 (ynoszeTsopHTEIIBHO)
(3auTeHo) 60 — 64 E (mocpencTBeHHO)
2 (HEYOBIICTBOPHTEIILHO), Huxe 60 6as1oB F (HeymoBIETBOPHUTEIBHO)
(He 3a4TeHO)

TemaTuka HHAUBUAYAJTBbHBIX 3a11almﬁ:

Tema WHIMBHIYaTbHOTO 3aaHUS:
Pacuem ycmpoiicme nanosnekmponuxu
BapuanTsl npuBeieHbI B yueOHO-METOIUIECKOM TTOCOOUH (11.5).

TemaTuka KOHTPOJIbHBIX pa60T:

Tema koHTponabHOW paboTel Ne 1: @usuueckue ochoswvi nanosrexmponuxu (Pazmen 2 paboueit
nporpaMMel). BapraHTbl KOHTPOIBHOM paboThl MPUBEAEHBI B YIeOHO-METOAHYECKOM mocobuu (1m.2.1 — m.2.4).

Tema koHTpoNIBHOM paboThl Ne 2: Keanmosvie aghghexmul. Ycempoticmea nanoanekmponuku (Paznenst 4-5
paboueii mporpaMmMbl). BapuaHThl KOHTPOJILHOM pabOTHI MPUBEICHBI B y4eOHO-METOINYECKOM rmocoou (1. 2.5
-.2.12).

VY4eOHO-METOIMYecKoe TI0COOME CONepXKaT BapUaHThl 33JlaHUi  JUIS  KOHTPOJBHBIX paboT H
WHAWBUAYaAIbHBIX 3aJaHuid. g caMOCTOSTENbHOrO W3Yy4YeHHs PEKOMEHJIYETCS CIUCOK JIUTEepaTypsl |
MPUBOJIATCS CIIPABOYHBIC MAaTEPHAIIBI.

BOl'lpOCI)I AJISl IOATOTOBKHU K 9K3aMEHY .

Bonna Jle bpoiing. KBantoBoe orpanndenue. KBaHTOBBIE TUIEHKH.

Bonna Jle bpoiinsa. KBantoBoe orpanndenue. KBaHToBbIe TOUKH.

Bonna Jle bpoiinsa. KBantoBoe orpanndenue. KBaHTOBbIE IIHYPHI.

I'erepocTpykTypbl. DHepreruyeckas auarpamma JI'C. OcHOBHBIE TpeOOBaHUS, IPSIBABIISIEMbIC K
reTepoCTpyKTypaM. MeTo bl H3TOTOBICHUS T€TEPOCTPYKTYP.

CaepxpemnieTku. JHepreTHYecKie TuarpaMMbl CBEpXpeIIeTok. MUHHU30HBI.

CaepxpelieTki. DHEpreTHIeCKIe TrarpaMMbl cBepxperierok. CBONCTBO SJIEKTPOHOB B
CBEpXpelIeTKax.

Banmctuyeckuit TpancnopT. KBant conporusienus. KBaHT mpoBOAMMOCTH.

CriocoObl (hopMHUPOBAHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. DopMUpoBaHIe KBAHTOBBIX TOUYEK.
CriocoObl (hopMHPOBAHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. PopMHpOBaHUE KBAHTOBBIX IPOBOJIOK.
0 CriocoObl (hopMHPOBAHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. PopMHpOBaHUE KBAHTOBBIX TICHOK.

b s

SN

el
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11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.

30.

JIByMEpHBII 2JIEKTPOHHBIN ra3 B MArHUTHOM Iosie. Y poBHHU Jlanaay.

Lenounciennsii 1 qpodHkIi 3¢ ekt Xomia.

Od¢exr Utapka. Iddexr LTapka B rerepocTpyKTypax ¢ KBAHTOBBIMH SIMaMH.

Tynuenbusit ¢ dexr. Koaddunpment npospaunoctu 6aprepa. Pe3oHaHCHBIH TyHHETBHBIN P QEKT.
Addexr dxo3edcona. [IpakTrueckoe npuMeHeHue 3¢ dexra J[303edcona.

Kynonosckas 010kana. KynoHoBckas 010kaa ¢ OHUM TYHHEIBHBIM ITEPEXOJIOM.

Kynonosckast 6iokana. KymoHoBckast 651okaza ¢ AByMs TyHHEITBHBIMH ITEPEX0IaMH OIMHAKOBOH
MIPO3PAYHOCTH.

Kynonosckast 6iokana. KymonoBckast 6iiokazia ¢ JByMsI TYHHEIIbHBIMU IEPEX0IaMU Pa3IHYHOM
MIPO3PAYHOCTH.

CorynnenupoBanue. [ ne nHabmonaercs. [TpudauHsL

Pe3onancHo TynHenbHBIN auon. KoHcTpyknus. DHeprerudeckas nuarpamma. [Tpuanmn padotsr. BAX.
Pe3onancHo TyrHenbHBIN TpaH3ucTop. Koncrpykmust. [Ipuanmn padotrsl. BAX.

OnHodMeKTPOHHBIHN TpaH3ucTop. KoHcTpykius. DHeprerudeckas auarpamma. [IpuHimm padoTsl.
[lepenaTounbie 1 BRIXOAHBIE XapaKTEPUCTUKH.

HEMT tpanzucropsl. Korcrpykuuu pHEMT tpansucropos. [Ipuniun pabdotsl. [lepenarounslie u
BBIXO/IHbIE XapakTtepucTtuku. [Ipumenenue.

HEMT tpanzucropsl. Korcrpykuun mHEMT tpansuctopos. [Ipuniun pabdotsl. [lepenarounsie u
BBIXO/IHbIE XapakTtepucTtuku. [Ipumenenue.

Cseronuons! u na3epsl Ha ocHoBe /II'C. KoncTtpyknus. Dueprerudueckas auarpamma. [lpuHiun
pabotel. OcHOBHBIE XapakTepucTHKH. [IpuMenenue.

Ceeroanonsl 1 nasepsl Ha ocHoBe [II'C u kBaHTOBBIX Touek. KoncTpykuunu. [IpuHium paboTs!.
JlocTOMHCTBA M HEIOCTATKH.

KBanToBbIe KackaaHbie 1azepbl. KoHCTpyKIHs. JHepreTrueckas quarpamma. [IpuHIun paboTsl.
[Ipumenenue.

UK-dporonpuemnanku. KoncTpyknus. DHeprerndeckas auarpamma. [IpuHnun padotsr. [Ipumenenwe.
Onrtryeckue Momynstopbl. Koncrpyknus. JHepreruueckast quarpamma. [IpuHImmn paboTsi.
[Ipumenenue.

JlaBunHbIe QoToanonsl. KoHcTpyknus. DHeprerndeckas auarpamma. [Ipuanun padotsl. [IpumeneHue.
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12. YYEBHO-METOIUYECKOE n HNHP®OPMAIIMOHHOE OBECIIEYEHHE
JACHUTIINHBI

12.1 OcHoBHas auTEpaTypa

12.1.1. Bopucenko B. E. HanosnekTponnka: yueGHoe nocoGue ans By3os / B. E. Bopucenko, A. Y.
Bopobresa, E. A. Vtkuna. - M. : BUHOM. JlaGopatopus 3nanuit, 2012. - 224 ¢. - ISBN 978-5-94774-914-4
(81

12.1.2 Tposu ILE. Hamosaextpommka: yueGHoe mocobue / ILE. Tposn, FO.B. Caxapos. -
Munncrepcteo obpasosanus v Hayku Poccuiickoit ®enepauuun, ocynapeTeennas kopropauus "Poceuiickas
KOpropauusi  HaHOTEXHONOTrMH", TOMCKMH roCyIapCTBEHHbIH YHHBEPCHTET CHUCTEM YMPABIEGHUS U
paguoanekTpoHuku. — Tomck: TYCVYP, 2010. — 88 c. (15)

12.2 /lononuTe bHAs JIATEPATYpPa

12.2.1. Yanneirun FO.A. HanoTexnooruu B 31exTponnke: MoHorpadus / H. U. boprapnar [u np.] ;
pen. YO. A. Yannbirun ; MOCKOBCKHIt rOCY1apPCTBEHHBIH HHCTUTYT 3MEKTPOHHOM TEXHUKH. - M. Texnocdepa,
2005. - 446 c. - ISBN 5-94836-059-8 (20)

12.2.2. lparynos B.Il.  OcHOBBI HAHO3,IEKTPOHUKH: yueGHOe nocobue ais By3oB / B. I1. HparyHos,
WU. T'. Heuspectnnii, B. A. I'punuun. - M. : ®usmatknura ; M. : Jloroc ; M. : YHuuBepcuTerckas kuura, 2006. -
494 c. - ISBN 5-98704-054-X. - ISBN 5-89155-149-7 (32).

12.2.3. Hesonun B.K. 3ongoBble HaHOTexHOOTHH B >JekTponmke / B.K. Hesonun. — M.:
TexHocdepa, 2005. — 147 [5] ¢. (9)

12.2.4. HaHnoTexHONOTHH B NOJIYIPOBOJAHHKOBOH 3JeKTponuKe: KomnekTuBHas MoHorpadus /
Poccuiickas Axanemus nayk, Cubupckoe ornenenue, UHCTUTYT GM3UKM MOMYNPOBOLHHUKOE; pen. AJL Acees.
— HoBocubupck: Uznatenscteo CO PAH, 2004. — 367 [1] c. (10)

12.2.5. Dnexrponnka: YueGHoe mocoGue anst By3oe / A.A. lllyka; pen. A.C. Curoe. — CI16.: BXB-
IMerepbypr, 2006. — 799 c. (3)

12.3 YueOno-MeToqnuecKne Nocoous u IpPOrpaMMHOe odecreyeHue

12.3.1. Tposn ILE. HaHodnekTponuka: VyeGHO-METOAMUECKOE MNOCOBME M MOCOOME 1Mo
camocTosTenbHOM pabore nns BY3oe / T1.E. Tposh, }0.B. Caxapos. u3g-so ToMckuii roCyJlapCTBEHHbBIH
YHUBEPCUTET CHUCTEM YMNPABICHUA M PaaHOdNeKTpoHHKH, 2015. — 20 ¢ — [snekTpoHHBI pecypc]. —
http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

13. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILIAHBI

B cBs3u ¢ GonbuiuM KomMuecTBOM rpaduueckoro matepuana u PUCYHKOB N0 HAHHOW IHUCLMIUIMHE
JICKUMOHHbIC 32HATHS CJIEQyeT NpPOBOAMTbL C MPUMEHEHHEM MPOEKTOpa M KOMIBIOTEpPa M 0OECIeuMBaTh
Clywartened  pasnarodyHbiM - MarepuanoM. KOHCMEKTMpoBaHME CTYNEHTaMH  JIEKLHOHHOTO Matepuana
00sA3aTeNbHO.

[IpakTuyeckue 3aHSTUS ClNEAyeT TNpPOBOAMTH B KOMIIBIOTEPHOM  KJIacC€ C  MCHOJIb30BaHUEM
MaTeMaTHYECKOTO MaKeTa.

JlabopaTopHble paboThl MPOBOAATCS MO TPAAMUHAOHHOM METONHUKE B CreuManu3upoBaHHOM JlabopaTopHok
ayauropur kad. ©3. Jlonmyck K BBHINIOJHEHHIO Na6OPaTOPHbIX paboT CTyOEHT MoJiy4aeT nocjie MONyueHHs
COOTBETCTBYIOLIEr0 MHCTPYKTAXKA 110 TEXHUKE 5E30MaCHOCTH.

CornacoeaHa Ha noprtane N2 6960




DenepanbHOE TOCYAAPCTBEHHOE OIOXETHOE 00Pa30BaTENbHOE YIPEKICHHE
BBICIIIETO 0DPa30BAHUSL

«TOMCKUH IT'OCYJAPCTBEHHBIN YHUBEPCUTET CHCTEM YITPABJIEHUS U
PAZTMOSJIEKTPOHMKNWY (TYCVP)

< ) YTBEPXIAIO
Hpopem‘rp}'i’no y4eOHoii pabore
1/ as /: II. E. Tposin

/

A oF 2016

®OHJ] OIIEHOYHBIX CPEJCTB
110 YYEBHOW JTUCIUAILINHE
HAHOJJIEKTPOHUKA

(NONHOE HaWMEHOBaHKE YeOHIH MMCUMILIAHBI WM NPAKTHKY)

YpoBenn ocHOBHOI 60pa30BaTe/LHOlN POrPAMMBI O0axajaBpHaT
(baxanaspuar, MarucTparypa, CelanuTeT)

HanpasJsienne(s1) noaroToBky (crenuaibnoctsb) 28.03.01 HaHOTeXHOIOHE B MEKDPOCHCTEMHASK
TEeXHHKA

(MONHOE HAMMEHOBAHKE HANPABIIEHHUS TOATOTOBKHU (CNELMANTBHOCTH))

IIpodunn(u)_«HaHOTEXHONOIHH B 31eKTPOHHKE H MHKPOCHCTEMHOH TeXHHKE
(nonnoE HauMeHOBaHKE NPOGKIS HANPaBIeHHs MOATOTOBKH (creunansHoOCTH))

®opma o0yueHHs1 0uHAH
(0uHas, 04HO-3204HAA (BEYEpHss), 3a04HAas )

DaxynbTeT IeKTPOHHOH Texnukn (PIT)
(coxpaleHHoe 1 MoHOE HanMeHOoBaH e (aKymsTeTa)

Kadenpa dusuueckoii snekrponnku (BI)
(COKpaIIEHHOE U MONHOE HAUMEHOBAHNE kadenpor)

Kype_3 Cemectp _5_

Yuebnsbiii nian nadopa 2013 rona u nocexyOmuX JeT.

3ayer cemMecTp Aud. 3auger cemMecTp

SK3aMeH S  cemectp

Paspaberunxu: nouenr kad. @I Caxapos IO.B.

Tomex 2016

CornacoeaHa Ha noprtane N2 6960

N



1 Bseagenue

®onp oueHouHbix cpeacts (POC) sBrsgercs NpUIIOKEHUEM K pabouelt mporpaMMme JUCHUILIMHBI
«HaHoanmekTpoHMKay U IpesICTaBIseT cO00 COBOKYITHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPUAIIOB
(TumoBBIe 3amayu (3aJaHMs), KOHTPOJIbHBIE Pa0OTHI, TECTHI W JIP.) U METOJIOB MX HMCIOJIb30BAHUS,
MpeIHa3HAYEHHBIX JJIS U3MEpPEHUs YpPOBHS JOCTH)KEHMSI CTYIEHTOM YCTAaHOBJICHHBIX DPE3yJIbTaTOB

00y4eHHS.

®OC no mucturmmuHe «HaHO3eKTPOHNKA» UCTI0JIb3YeTCS MPU MPOBEACHUN TEKYIIIETO KOHTPOJIS

YCIIEBAEMOCTH U TPOMEKYTOUYHOM aTTECTAllMU CTYAEHTOB.

[lepeueHb 3akperyieHHBIX 3a MUCHUIUIMHON «HaHORIEeKTpOHHMKa» KOMIIETCHIIMHA MNPUBEIEH B

Tadoaune 1.

Taoauna 1 —Ile

€CICHDb 3aAKPCIVICHHBIX 3a JUCHUIJINHOI KoOMIIeTeHIMii

Kon

DopMyJIMPOBKA KOMIIETEHIIMU

OTanbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIUHU

OIIK-5

CriocoOHOCTBIO UCTIOIB30BaTh
OCHOBHbIE ITPUEMbI 00pabOTKU U
MIPEICTaBICHUS SKCIIEPUMEHTAIbHbBIX
TaHHBIX

3HATb OCHOBHBIC TPUEMBI TIPEACTABICHUS
1 00pabOTKU IKCIEPUMEHTATBHBIX
JaHHBIX TIPUOOPOB M YCTPOUCTB
HAHOJIEKTPOHUKH 1 MUKPOCUCTEMHOM
TEXHUKH.

YMmeTb 1poBoAUTH 00pabOTKY
AKCTIEPUMEHTAIBHBIX JaHHBIX IPHOOPOB H
YCTPOMCTB HAHOAJIEKTPOHUKHU U
MUKPOCHUCTEMHOU TEXHUKH.

Baagers METOMKON NPEACTABICHUS U
00pabOTKH IKCIIEPUMEHTAIbHBIX TJAHHBIX
pUOOPOB U YCTPOMCTB HAHOAIEKTPOHUKHI
Y MUKPOCHCTEMHON TEXHHKH.

OIIK-7

CriocoOHOCTHIO YUUTHIBATh
COBPCMCHHBIC TCHACHIIMU pa3BUTUA
OJICKTPOHHKH, HSMGPHTGHBHOﬁ n
BBIYHCIIUTEILHONU TEXHHUKU,
MH(POPMAITMOHHBIX TEXHOJIOTHI B
cBOEH MpodecCHOHATTBHON
JEATeIbHOCTH

3HaTh COBPEMEHHOE COCTOSTHUE U
TEHJICHIIMH Pa3BUTHS HAHOZJIEKTPOHUKU U
MHKPOCHCTEMHON TeXHUKN. Pu3ndeckue
MIPUHIIUIIBI U3MEPEHUN U COBPEMEHHYIO
M3MEPUTENbHYIO TEXHUKY B 00JaCTH
HAHOXJIEKTPOHUKH U MUKPOCUCTEMHOM
TEXHUKH.

YMeTb IpOBOAUTH aHAIU3 HAYYHO-
TEXHUYECKOH JIUTEepaTypbl B 00JaCTH
HaHOXJIEKTPOHUKHU. [IpoBOIUTH U3MepeHus
apaMeTpoB MpUOOPOB U YCTPOUCTB
HAHOXJIEKTPOHUKH U MUKPOCHUCTEMHOM
TEXHUKH.

Baagers dusznueckuMu NpUHIMIIAMU
paboThl MPUOOPOB U YCTPOUCTB
HaHOJIEKTPOHHUKHU. MeToImKon
MIPOBEJICHUS] U3MEPEHUI TapaMeTpoB
pruOOPOB U YCTPONCTB HAHOIIEKTPOHUKHU
1 MUKPOCHCTEMHOM TEXHUKHU.
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3HaTh IPOrpaMMHBIE CPEACTBA IS
pacuera ¥ MOJEIUPOBaHUS IPUOOPOB U
YCTPOMCTB HAHOAJIEKTPOHUKHU U
MUKPOCUCTEMHOMN TEXHUKHU.

YMeTh N0J1b30BaThCsl IPOrPAMMHBIMU
CpencTBaMu I pacyeTa u
MOJENUpPOBaHUs TPUOOPOB U YCTPONCTB
HaHOAJIEKTPOHUKN U MUKPOCUCTEMHOMN
TEXHUKH.

Baaners MeToaukoi pacuera u
MOJENUPOBaHUs TPUOOPOB U YCTPONCTB

CriocoOHOCTHIO TPOBOIUTH PUUKO-
MaTeMaTH4IeCcKOe MOJICTHPOBAHHE
HCCIIeTyeMbIX IIPOIIECCOB
HAHOTEXHOJIOTHU U 0OBEKTOB HAHO- U
MI/IKPOCI/ICTGMHOﬁ TEXHUKU C
MCTIOJIb30BAHNEM COBPEMEHHBIX
KOMIIBIOTCPHBIX TEXHOJOTHH.

IIK-1

TEXHHUKU.

HAaHODJJICKTPOHHUKHU U MHKpOCHCTeMHOI;'I

2  Peamm3anus koMnereHUHH

2.1. Komnemenuyusa OIIK-5

OIIK-5:

CHooCoOHOCTBIO HCIIONB30BATh OCHOBHBIE

OKCIICPUMCHTAJIbHBIX JaHHBIX.

Jst  bopmMupoBaHUST KOMIETEHIIMM HEOOXOIMMO OCYIIECTBUTH  PsI
(dhopMupOBaHUS KOMIIETCHIIUU, TPUMEHSEMbIE JJI1 3TOTO BHJIbI 3aHSATUNA W WCIOJb3yeMbIe CPEACTBA

OLICHUBAHHUS MPEACTaBICHbI B Tabauue 2.1

IIPUEMBI

OTaIloB.

Tabauna 2.1- Iransl popmupoBanns komnereHunu OIIK-5 n ncnonb3yemble cpeacrea

00paboOTKU M MpelCTaBICHUS

Oranel

OlleHMBaHUSA
1. CocraB 3HaThL Ymerns Baanerns
3HATHL OCHOBHBIE ¥YMeTb poBOIUTH BaageTrh MeTOIMKON
MPUEMBI MPEICTABICHUS 00paboTKy MPEJICTaBICHUS U
1 00paboTKH AKCIEPUMEHTAIILHBIX 00paboTku
Conepsanie AKCIIEPUMEHTAIIbHBIX JTAHHBIX TTPUOOPOB U AKCIIEPUMEHTAIIbHBIX
3T£ OB JAaHHBIX IPUOOPOB U YCTPOWCTB JAHHBIX IPUOOPOB U
YCTPOWCTB HaHODYJIEKTPOHUKU U YCTPOWCTB
HaHODJICKTPOHUKHU U MHKPOCHCTEMHOM HaHODJICKTPOHUKHU U
MHKPOCHUCTEMHOM TEXHUKU MHKPOCHUCTEMHOM
TEXHUKHU TEXHUKHU
Jlexinmy;
[IpakTUueckue 3aHATHS; [IpakTuueckue 3aHATHS; [IpakTuueckue 3aHATHS;
Buabl 3ansaTui I/IHI[I/IBI/II[yaJ'IBHBIe I/IHHI/IBI/IHyaJ'IBHBIC I/IHI[I/IBI/II[yaJ'IBHBIe
3aJaHus 3aJaHus 3aJaHus
KoHnTponbsHabie paboThl;
Tec KoHnTponbHabie paboThl; KoHnTponbsHubie paboThl;
TEL;
’ 3amura 3amura
Hcnoab3yembl | 3amura
WHIMBHUIyaIHbHBIX WHIMBHUIyaIHbHBIX
e cpelacTBa WHIUBHUIYyaIbHBIX . M
. 3aJJaHuH; 3aJaHuM;
OIleHMBaHUSA 3aJaHuM;
Brmonnenne Brmonnenne
Brmonnenne . o
. MPAKTUYECKUX 3aHATUH; MPAKTUYECKUX 3aHATUI
MPAKTUYECKUX 3aHATUI
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2.2.Komnemenuyusn OIIK-7

OIIK-7:
U3MEPUTEIILHON

CriocoOHOCTBIO ~ YYMTHIBATh

BBIYUCIIUTEILHOMN

podeCcCHOHANTBHOM IeATETLHOCTH.

Jst  hopmMupoBaHUST KOMIETEHIIMM HEOOXOIMMO OCYIIECTBUTH  PsI

COBpPEMEHHBIE
TEXHUKH,

TECHACHIIUU

pa3BUTHUS
MH(OPMaLIMOHHBIX

SJICKTPOHHKH,
TEXHOJIOTUH B CBOeEl

JTAroB. JTambl

(dhopMupOBaHUS KOMIIETCHIIUU, TPUMEHSEMbIE JJI1 3TOTO BHJIbI 3aHSATUNA W WCIOJb3yeMbIe CPEACTBA
OLICHUBAHMUS MIPEACTABIICHBI B Ta0auue 2.2

Tabauna 2.2 — Iransl popmupoBanus komnereHuun OIIK-7 u ucnoans3yemsle cpeacraa

OlleHUBAHMS
2. Cocras 3HaTh Ymern Baagers
3HaTh COBPEMEHHOE
YMerb IpOBOIUTH
COCTOSIHUE U TEHICHIINU Baagers dusznueckumu
aHaJIW3 HAy4HO-
pa3BUTUSA . MPUHIMIAMHU pabOThI
TEXHUYECKOU .
HAHOXJIEKTPOHUKH. pruOOPOB U YCTPONCTB
JTUTEpaTyphl B 00JIaCTH
OuznyecKkue NPUHLHUIIBI HAHOXJIEKTPOHUKH.
. HAHOXJIEKTPOHUKH. ¥
Coaepixanue U3MepeHui u Metoukoit npoBeaeHUS
[IpoBoauTH N3MEpEHNS N
3TANoOB COBPEMEHHYIO U3MepeHul napaMeTpoB
rapaMeTpoB NpudOPOB U o
U3MEPUTENbHYIO pruOOPOB U YCTPONCTB

TEXHUKY B 00J1acTH

YCTPOMCTB
HAaHODJJICKTPOHHUKHU U

HAHODJJICKTPOHHUKHU U

HAHOXJIEKTPOHUKH U . MHKPOCHUCTEMHOM
N MHKPOCHUCTEMHOM
MHKPOCHUCTEMHOM TEXHHUKH.
TEXHHUKH.
TEXHHUKH.
Jlexinmy;
[IpakTueckue 3aHATHS; [IpakTueckue 3aHATHS;
.. | IIpakTnueckue 3aHATHS;
Bunaspl 3anaTHii NunuBunyanbHbIe NunuBunyanbHbIe
NunuBunyanbHbIe
3aJIaHus; 3aJIaHus;
3aJIaHus;

KoHnTponbsHubie paboThl;
Tecrtsr;

KoHnTponbHabie paboThl;

3amura IpakTHUYECKUX

Hcnoan3yemble | 3amura NunuBunyanbHbIe 3aHSATUHI
cpeacTBa MHIUBUAYAJIbHBIX 3aJlaHus; Brinosinenue u 3amura
OLCHUBAHUS 3aJIaHUi; 3amura IpakTHYECKUX WHJMBUYaJIbHBIX
Beinonnenue 3aHATUN 3a/1aHUI
MPAKTUYECKUX 3aHATUI
2.3.Komnemenuusn I1K-1
IIK-1: CnocoGHOCTBIO MPOBOAUTH  (PU3UKO-MATEMATHUUECKOE MOJIEIMPOBAHUE  HCCIEAYEMBIX

MPOIIECCOB HAHOTEXHOJIOTUHU W OOBEKTOB HAHO- U MHUKPOCHUCTEMHOW TEXHUKH C HCIIOJIb30BaHHUEM
COBPEMEHHBIX KOMITHIOTEPHBIX TEXHOJIOTUH.

Jist  hopmMupoBaHUST KOMIETEHIIMM HEOOXOAMMO OCYIIECTBUTH PsII  JTAmoOB. JTaIllbl
dhopMupOBaHUS KOMIIETCHIIUH, TPUMEHSEMbIE JJI1 STOTO BHJIbI 3aHSATUNA W WCIIOJb3yeMbIe CPEACTBa
OLICHUBAHHUS MIPEACTABICHBI B Tabauue 2.3.

Tabauna 2.3 — Iransl popmupoBanus komnerenuun [IK-1 u ncnonb3yemble cpeacrea
OLICHUBAHMS

3. Cocras 3HaThH YmMmeTh Baagern

13
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YMeTh N0JIb30BaThCS .
3HaTh IpOrpaMMHbIE Baagers MeTonukoi
MIPOrpaMMHBIMHU
CpeacTBa /s pacyera u pacuera u
CpeICTBaMHU JJIsl pacyeTa
MOJEIUPOBAHUS MOJEIUPOBAHUS
Coaepixanue . Y MOJIETUPOBAHUS .
pruOOPOB U YCTPONCTB . puOOPOB U YCTPONCTB
3TANoOB pruOOpPOB U YCTPONCTB
HAHOXJIEKTPOHUKH U HAHOXJIEKTPOHUKH U
. HAHOXJIEKTPOHUKH U .
MUKPOCUCTEMHOM . MUKpPOCUCTEMHOM
MUKPOCUCTEMHOM
TEXHUKH. TEXHUKH.
TEXHUKH.
Jlexuuu; [Ipaktnueckue 3anatus; | [IpakTudeckue 3aHATHSA;
Buapl 3ansatuil | MagusuayanbHbie WnuBuayanbHbie WnnuBuayanbHbie
3aJlaHus; 3aJlaHus; 3aJlaHus;
KoHnTponbsHbie paboThl;
KoHnTponbHbie paboThl;
TecThr: Beinonnenue Beinonnenue
’ 1a00paTOPHBIX padOT U WHIUBHUIyaIbHBIX
Hcnoab3yemble | 3amura i
3alUTa OTYETOB; 3aJlaHui | 3aluTa
cpeacTsa MHIUBUAYAJIbHbBIX " OTUCTOB:
M HIMBUAYaJIbHbIE
OLICHUBAHUSA 3aaHU; JHBHILY ’
3a/1aHuS; 3amura IpakTHUYECKUX
Beinonnenue N
. 3amura IpakTHUYECKUX 3aHIATUN
MPaKTUYECKUX 3aHATUN .
3aHSATUN

3 Ouenka KoMIeTeHI U

3.1.Komnemenuusa OIIK-5

OIIK-5: ChoocoOHOCTBIO HCITOIB30BATH
BKCHCpI/IMCHTaHBHBIX JTAHHBIX.

OCHOBHBIC IIPHUEMBI

00paboOTKH U NIpEICTaBICHUA

O6HII/IG XapaKTCpUCTUKHU rokasareleil u KPHUTCPUCB OLICHUBAHWA KOMIICTCHIIMH I10 3TalaM IMPHUBCACHDBL

B Taoaune 3.1.

Tab6umuna 3.1 — O0mme xapakTepUCTHKY MOKa3aTe/Iell 1 KPpUTepHeB OLCHUBAHUSA KOMIIETEHIHH

110 3Tanam
IHoka3zaTenu u
3natb Ymerb Baaners
KpUTEpHUu
Obnanaer Obnanaer auana3zoHOM
(haKkTHYEeCKUMU 1 MPAKTUYECKHUX
. Kontpommpyer padory,
N TEOPETUICCKUMHU YMEHUH, TPeOYyeMbIX
OTan4YHO (BBICOKHH IIPOBOJUT OLICHKY,
3HAHUSIMH B MPeEJIeIax JUTSI pa3BUTHUSI TBOP-
YPOBEHb) COBEPLICHCTBYET

n3y4yaeMoi o0iactu ¢
IIOHUMAHUEM I'PaHMI]
MIPUMCHUMOCTH

YECKUX PELICHHUI,
abcTparupoBaHUs
npooieM

NercTBUS paboThI

3Haet (akTsl,
MPUHLMIIBL, TTPOIIECCHI,

Xopomo (0azoBblii
oO1ue IoHITHS B

Obnanaer auana3oHOM
MPAKTUIECKUX
YMEHHH, TpeOyeMbIX
JUIS pEIIeHUs

beper
OTBETCTBEHHOCTbH 3a
3aBepLICHUE 33134 B
HCCIICI0OBAaHUH,

YPOBEHbB) . MPUCIIOCA0INBAET CBOE
npeenax u3ydaeMon OTIpEIeIIEHHBIX
IIOBEJCHUC K
obnactu mpo6sieM B o0actu
00CTOSITENILCTBAM B
WCCIICIOBAaHUS
pelieHuy npoodiemM
Y10BJI€TBOPUTEIBHO Obnanaer 6a30BBIMU Obnanaer ocHoBHbIMU | PaGortaer mpu npsimom
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(TmoporoBblii ypoBeHb)

OOIIMMHU 3HAHUSIMA

YMEHUSAMH, TpeOye-
MBIMU JIs1 BBIITOJIHEC-
HHA ITPOCTHIX 3a4a4

HAOIOIEHU

dopmynrpoBKa 1nokaszaresneil 1 kpurepuen oueHuBanus komnerenuuu OIIK-2 npusenena B Tadaune

3.2

Taoumuua 3.2 - Iloka3arejn U KpUTEPHH OLCHUBAHUSA KOMIIETEHIIMU HA 3TAanax

IMoka3zareau u
KpUTepHuu

3HaThH

YMmernb

Baanern

OT1au4YHO (BHICOKMA
YPOBEHb)

3HaeT OCHOBHbIE
npreMbl 00pabOTKU U
[IpeICTaBICHUS
AKCIEPUMEHTAIIBHBIX
JAHHBIX IPUOOPOB U
YCTPOWCTB
HAHOXJIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHUKH C
HCI0JIb30BAHNUEM
COBPEMEHHOTO
IIPOrpaMMHOTO
oOecIeyeHus;
CTaTUCTUYECKUN
aHaJu3.

YMmeer poBOIUTH
00paboTKy 1
IIPEACTABICHUE
AKCIEPUMEHTAIIBHBIX
JAaHHBIX IPUOOPOB U
YCTPOWCTB
HAHOXJIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHUKH C
HCI0JIb30BAHUEM
COBPEMEHHOTO
IIPOrpaMMHOT0
oOecIeyeHus;
IIPOBOJUTH
CTATUCTUYECKUN aHAIIN3
Y IPOrHO3HPOBAHHUE.

Baaneer metoankoit
00paboTKu 1
[IpeICTaBICHUS
AKCIEPUMEHTAIBHBIX
JAHHBIX IPUOOPOB U
YCTPOWCTB
HAHOXJIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHUKH C
HCI0JIb30BAHNEM
CTaTUCTUYECKOTO
aHanu3a u
IIPOrHO3UPOBAHUS

3HaeT OCHOBHBIE

Ymeer poBOIUTH

00paboTKy 1
npreMbl 00pabOTKU U P Y
[Ipe/ICTaBJICHHE .
[IpeICTaBICHUS Baageer Meronukoit
AKCIEPUMEHTAIILHBIX
JKCIIEPUMEHTAIIBHBIX 00palboTKu 1
JAaHHBIX IPUOOPOB U
JAaHHBIX IPUOOPOB U . MIpe/ICTaBICHUS
. YCTPOMCTB
. YCTPOMCTB AKCIEPUMEHTAIILHBIX
Xopouo (0a30BbIi HaHOJJIEKTPOHUKHU U
HAHOXJIEKTPOHUKH U . JAaHHBIX IPUOOPOB U
YPOBEHb) . MHUKPOCHUCTEMHOM o
MUKpPOCUCTEMHOM YCTPOICTB
TEXHUKH C
TEXHUKH C HAHOXJIEKTPOHUKH U
HCI0JIb30BAHUEM .
HCII0JIb30BAHUEM MUKPOCUCTEMHOM
COBPEMEHHOTO
COBPEMEHHOTO TEXHUKH.
IIPOrpaMMHOTO
IIPOrpaMMHOTO
o0ecreyeHus.
o0ecreyeHusl.
3HaeT OCHOBHbIE Ymeer pewats npoctsie | Bnaneer metonukoit
napameTpsl NpudboOpoB U 3aJ1a4uM, UCIIOJIb3Ys pacuera napaMeTposB
YCTPOMCTB CIPaBOYHYIO U reTepOCTPYKTYD, a
HAHOXJIEKTPOHUKH, a METO/IUYECKYIO TaK)Ke METOJIMKOMN
Y 10BJ1€TBOPUTEIBHO P ’ A !

(TmoporoBblii ypoBeHb)

TAaKXe MEePEUYCHb
CIIPABOYHOU U
METOIUYECKOM
JIUTEPATYPHI C

MpUMEpPaMH pacyeTa

JUTEPATYypy €
IIpUMepaMu pacueTa
pruOOPOB U YCTPONCTB
HAHOXJIEKTPOHUKH U
MHKPOCHCTEMHOU

IIOMCKA CIPABOYHOMN
Y METOJMYECKOMN
JUTEPaTyphl ¢
IIpUMepaMu pacueTa
puOoOpoB u
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puOOPOB U YCTPONCTB TEXHUKHU YCTPOWCTB
HaHOJJIEKTPOHUKHU U HaHOJJIEKTPOHUKHU U
MHKPOCHUCTEMHOU MHKPOCHCTEMHOU
TEXHUKHU TEXHUKH.
3.2.Komnemenuusn OIIK-7
OIIK-7: CnocoOHOCTbIO  YYHMTHIBATh COBPEMEHHBIE TEHICHLIMHM Pa3BUTHSA  AJIEKTPOHHKH,
U3MEpPUTENbHON U BBIUMCIMTEIBHOW TEXHUKM, HWH(GOPMALMOHHBIX TEXHOJOTMH B  CBOEH

poecCHOHANTBHOM IeATETLHOCTH.
O6HII/IC XapaKTCPUCTUKHU oxkasareyeu u KPUTCPUCB OLCHUBAHWA KOMIICTCHIWH I10 3TallaM IIPHUBCICHbBI

B Taoaume 3.3.

Tabumna 3.3 — O0mme xapaKTepUCTHKY NOKa3aTeIed 1 KPUTEPHeB OLCHUBAHUS KOMIIETEHIMH

110 dTanam
Iloka3aTeau u
3HATDL YMeTh Baagern
KpUTEpHUu
O06mnamaer O06namaer qramma3oHOM
(haKkTHYEeCKUMU 1 MPAKTUYECKHUX
. Kontpommpyer padory,
. TEOPETUICCKUMHU YMEHUH, TPeOYyeMBbIX
OTan4YHO (BBICOKHH IIPOBOJUT OLICHKY,
3HAHUSIMH B MPeEJIeIax JUTSI pa3BUTHUSI TBOP-
COBEPIIICHCTBYET

YPOBEHb)

n3y4yaeMoi o0nactu ¢
IIOHUMAHUEM I'PaHHI]
MIPUMCHUMOCTH

YECKUX PELICHHU,
abcTparupoBaHUs
npooieM

NercTBUS paboThI

Xopomo (0a3oBbIii
YPOBEHb)

3Haet (akTsl,
MPUHIUTIBI, TIPOLIECCHI,
001I1e TTOHSATHUS B
npezaesax u3y4aemMon
obnactu

Obnaznaer Auana3oHOM
MIPAKTUICCKHIX
YMEHHH, TpeOyeMbIX
IUTSL peIICHUS
OTIpeIeIEHHBIX
mpo6sieM B o0actu
WCCIICIOBAaHUS

beper
OTBETCTBEHHOCTH 32
3aBepIICHUE 32129 B
HCCIICIOBAaHUH,
MIPHUCIIOCAOIUBAET CBOE
IIOBEJCHUC K
00CTOSITENILCTBAM B
pelieHuy npoodiem

Y10BJI€TBOPUTEIBHO
(TIoporoBblii ypoBeHb)

O06mnamaer 0a30BLIMU
OOIIMMHU 3HAHUSIMA

OO0jajaeT OCHOBHBIMU
YMEHUSIMHU, Tpedye-
MBIMU IJIS BBITIOJIHEC-
HUS HpOCTBIX 3a1a4

PaGoraer npu npsmom
HaOJII0ICHUN

dopmynrpoBKa 1okaszaresneil 1 kpurepues oueHuBanus komnerenuuu OIIK-7 npuBenena B Tadiauune

34.

Tabauna 3.4. - [lokazaTeu 1 KPUTEPUH OLlEHNBAHUS KOMIIETEHIIMN HA dTanax

Iloka3aTeau u
3HaThH YMmernb Baanern
KpUTEpHUu
. 3HaeT COBpEeMEHHOE YMeeT npoBOAUTH Baajgeer
OTau4Ho (BHICOKHH
oBeHb) COCTOSIHUE U aHaJu3 Hay4yHO- MPaKTUYECKUMU
yp TEHJACHUWUH PAa3BUTHS TEXHUYECKOU HaBBIKaMU PabOTHI HA
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HAHOXJIEKTPOHUKH U
U3MEPUTEIIBHON
TEXHUKH,
HCMOJIb3YEMOM IS

onpeeeHus

rapameTpoB MpuOOpoB
U YyCTPOMCTB

HAHOXJIEKTPOHUKH U

JTUTEpaTyphl B 00JIaCTH
HAHOXJICKTPOHUKH U

TexHUku. [IpoBoaUTH

napaMmeTpoB MpudOpoB

MHKPOCHCTEMHOU
U3MEPEHUs

U YyCTPOMCTB
HaHOAJIEKTPOHHUKHU

rapameTpoB MpudOpoB

COBPEMEHHOM
U3MEPUTEIIBHON
000pyI0BaHUH,

HCIOJIb3YEMOM JUIst
OIpeeIeHUs

U YyCTPOMCTB
HaHOAJIEKTPOHUKHU U

napaMmeTpoB MpudOpoB

MHKPOCHCTEMHOU MHKPOCHCTEMHOU
TEeXHUKH. [(nana3zoH u TEXHUKH.
¢bu3nueckuit CMbICI
U3MepsSEMbIX
apaMeTpoB
3HaeT cOBpeMEHHOE Baageer
COCTOSIHUE MPaKTUYECKUMHU
HAHOXJIEKTPOHUKH U HaBbIKaMU pabOTHI Ha
U3MEPUTEIIBHON COBPEMEHHOM
TEXHUKH, Ymeer poBOAUTH U3MEpPUTEITHHOM
HCIIOJIb3YEMOU IS U3MEPEHUs o0opynoBaHuUH,
Xopowo (6asoBbrii olpeseneHus NapamMeTpoB THIOBBIX UCIOJIb3YEMOM JUIst
pruOOpPOB U YCTPONCTB oIpeneneHus

YPOBEHBb) N
U YCTPONCTB HAHOXJIEKTPOHUKH U rapaMmeTpoB MpudOpoB
HAaHODJIEKTPOHUKU U MHKPOCHCTEMHOU U YyCTPOMCTB
MUKpPOCUCTEMHOM TEXHUKH. HAHOXJIEKTPOHUKH U
TeXHUKU. [[nana3zoH u MHKPOCHUCTEMHOM
¢buznueckuit CMbICI TEXHUKH T10]1
U3MepsSEMbIX PYKOBOJICTBOM
apaMeTpoB oreparopa.
Baaneer mertoankoit
3HaeT nepeueHb Ymeer poBOAUTH
paboTHI HA TUTIOBOM
TUIIOBOTO MIPOCThIE U3MEPEHUS
U3MEpPUTEITHHOM
HU3MEPUTEITHHOTO napameTpoB MpudOOpoB
N 000pyI0BaHUH,
00opynoBaHUS U YCTPONCTB
HCIOJIb3YEMOM JUIst
HCIO0JIb3YEMOTO JIIst HAHOXJIEKTPOHUKH U
Y10BJI€TBOPUTEIBHO . onpeseNeHus
. onpeeNeHus MUKpPOCUCTEMHOM
(TmoporoBblii ypoBeHb) rapaMmeTpoB MpudOpoB
napaMmeTpoB MpudOpoB TEXHUKH C o
. U YCTPONCTB
U YCTPONCTB HCI0JIb30BAHUEM
HAHOXJIEKTPOHUKH U
HAHOXJIEKTPOHUKH U TUIIOBOTO .
. MUKpPOCUCTEMHOM
MUKpPOCUCTEMHOM HU3MEpPUTEITHHOTO
TEXHUKH MPU MPIMOM
TEXHUKH. 00opynoBaHUS
y4acTuu orepaTopa.
3.3. Komnemenuusn IIK-1
(U3MKO-MaTeMaTUYECKOE MOJICIMPOBAHUE  HCCIIEAYEMBIX

IIK-1:

CriocoGHOCThIO  MPOBOJUTH

IMpoHECCOB HAHOTECXHOJIOTHUU H O0OBEKTOB HAHO- H MI/IKPOCI/ICTGMHOﬁ TEXHHUKU C HCIIOJIBb30BaHHUECM

COBPEMCHHBIX KOMITBIOTCPHBIX TEXHOJIOTH.
O6HII/IC XapaKTCPUCTUKHU nokasarene u KPUTCPHUECB OLCHHWBAHUA KOMIICTCHOHMMU II0 3JTallaM

IIpUBEJICHBI B Ta0auue 3.5.
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Tab6umna 3.5 — O0mme xapaKTepUCTHKY NOKa3aTe e 1 KPUTEPHeB OLCHUBAHUSA KOMIIETEHIMH

10 Tanam
IHoka3zaTenu u
3natb Ymerb Baaners
KpUTepHuu
Obnanaer Obnanaer auana3zoHOM
(haKkTHYEeCKUMU U MIPAKTUYECKHUX
. Kontpomupyer padory,
N TEOPETUICCKUMHU YMEHUH, TpeOyeMbIX
OTan4YHO (BBICOKHH IIPOBOJIUT OLICHKY,
3HAHUSIMH B MPeEJeIax JUTSI pa3BUTHUSI TBOP-
YPOBEHb) COBEPLICHCTBYET

n3y4yaeMoi o0nactu ¢
IIOHUMAHUEM I'paHHI
MMPUMCHUMOCTH

YECKUX PELICHHU,
abcTparupoBaHus
npooeM

NercTBUS paboThI

Xopomo (0a3oBblii
YPOBEHb)

3Haet (akTsl,
MPUHIUTIBI, IPOLIECCHI,
0011I1e TTOHSATHUS B
npezaesax u3y4aemMon
obnactu

Obnanaer auana3oHOM
MIPAKTUICCKHIX
YMEHHH, TpeOyeMbIX
IUTSL peIICHUS
OTIpEIeIEHHBIX
mpobsieM B obactu
WCCIICIOBAaHUS

beper
OTBETCTBEHHOCTH 32
3aBepIICHUE 32,129 B
HCCIICIOBAaHUH,
MIPHUCIIOCAabIUBAET CBOE
IIOBEJICHUC K
00CTOSITENILCTBAM B
pelieHuu npooiemM

Y10BJI€TBOPUTEIBHO
(TIoporoBblii ypoBeHb)

O06mnamaer 0a30BLIMU
OOIIMMHU 3HAHUSIMA

OO0jajaeT OCHOBHBIMU
YMEHUSIMHU, Tpedye-
MBIMU IJIS BBITIOJIHEC-
HUS HpOCTBIX 3a1a4

PaGoraer npu npsimom
HaOJII0ICHUN

@opMyIHpoOBKa MOKa3aTenel U KpurepueB ouneHnBanus komnereHunu 11K-1 npusenena B Taduaune

3.6.

Tadoumna 3.6 - Iloka3zaresm U KpUTEPHH OLICHUBAHUS KOMIIETEHIIMU HA ITANAaxX

IMoka3zarTeau u
KpUTEpHUu

3HaThH

YMmernb

Baanern

OT1au4YHO (BHICOKMA
YPOBEHb)

3HaeT B COBEPILEHCTBE
COBPEMEHHBIE
pOrpaMMHBbIE
KOMILJIEKCHI JUIS
MOJEIUPOBAHUS U
pacdeta mpuOOPOB U
YCTPOWCTB
HAHOXJIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHUKHU

Ymeer cTpouTh
CIIOXHbIE (PU3UYECKUE
1 MaTeMaTHYeCcKue
MoJenu NpubopoB U
YCTPOWCTB
HAHOXJIEKTPOHUKH U
MHKPOCHUCTEMHOM
TEXHUKH C
HCI0JIb30BAHUEM
COBPEMEHHBIX
MIPOrpPaMMHBIX
KOMIIJIEKCOB.

Baaneer meroankoit
MIOCTPOEHHUSI CIIOKHBIX
(hU3UYECKUX U
MaTeMaTH4YEeCKHX
Mozenel npubopos u
YCTPOWCTB
HAHOXJIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHUKH.

Xopomo (0azoBblii
YPOBEHb)

3HaeT OCHOBHBIC
IIpOrpaMMHBIE
KOMIIJICKCHI IJId
MO/ISTUPOBAHUS U
pacdeta mpuOOPOB U

Ymeer cTpouTh
MpOoCThIC (PU3nUecKue
1 MaTeMaTH4eCKue
MoJenu NprubopoB U
YCTPOWCTB

Baaneer metoankoit
MIOCTPOEHHUSI IPOCTHIX
(hU3UYECKUX U
MaTeMaTH4YEeCKHX
Mozenel npubopoB u
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YCTPOMCTB
HaHOJJIEKTPOHUKHU U
MHKPOCHCTEMHOU
TEXHUKH

HaHOJJIEKTPOHUKHU U
MHKPOCHCTEMHOU
TEXHUKH C
HCIIOJIb30BAHUEM
COBPEMEHHBIX
IIPOTPaMMHBIX
KOMIIJICKCOB.

YCTPOMCTB
HaHOJJIEKTPOHUKHU U
MHKPOCHCTEMHOU
TEXHUKH

3HaeT nepeueHb
OCHOBHBIX
MIPOrpPaMMHBIX
KOMILJIEKCOB 17151
MOJEIUPOBAHUS U
pacdeta mpuOOPOB U
YCTPOMCTB
HAHOXJIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHUKHU

Y10BJI€TBOPUTEIBHO
(TmoporoBblii ypoBeHb)

Ymeer cTpouTh
TUIIOBBIE (PU3UUECKHE
1 MaTeMaTH4eCcKue
MoJenu NpubopoB U
YCTPOMCTB
HAHOXJIEKTPOHUKH U
MHKPOCHCTEMHOU
TEXHUKH C
HCI0JIb30BAHUEM
MIPOrpPaMMHBIX
KOMILJIEKCOB, TPU
HaJIMYUU PyKOBOJCTBA
10JIb30BaTENSA

Baaneer meroankoit
ITOCTPOEHHUSI TUITOBBIX
(hU3UYECKUX U
MaTeMaTH4YEeCKHX
Mozenel npubopoB u
YCTPOWCTB
HAHOXJIEKTPOHUKH U
MHKPOCHUCTEMHOM
TEXHUKH MPU HATTUIUHN
PYKOBOJICTBA
M0JIb30BaTeNs

4 TunoBble KOHTPOJIbHbIE 32JAHUA

Jlisa peanu3any BBIIIEIIEPEUUCICHHBIX 3a/lad OOyYEHHUsl HCIOJIb3YIOTCSA, HEOOXOAUMBIE st
OLICHKM 3HAHUN, YMEHUN, HABBIKOB, XapaKTEPU3YIOIIMX JTarnbl (OPMUPOBAHHS KOMIIETEHLUUN B
IpoLecce OCBOEHUS 00pa30BaTeIbHOW MPOrpaMMbl, B COCTAaBE: TECTbl, KOHTpPOJIbHbIE pPAOOTHI,
VHJIMBUyaJIbHBIC 3aJaHUs, IPAKTUYECKUE 3a/1aHMs, SK3aAMEH.
TunoBble KOHTPOJIbHBIE 3aJJaHMsI WM WHBIE MaTepUasbl, HEOOXOIUMBIE JJIi OLEHKU 3HAHUM,
YMEHH, HaBBIKOB U OTIbITA JESTEIbHOCTH, XapaKTepU3YIOUIUX 3Tarbl ((OPMUPOBAHUS KOMIIETEHIUH B
IpoLecce 0CBOEHUS 00pa30BaTeIbHON IPOrPAMMBI, B COCTABE:!

4.1. KontposbHble padoThI:

Tema koHTpoJIbHON padoTbl Ne 1: Qusuueckue ocnosvl Hamosnexkmponuxu (Pazgen 2 paboueit
nporpaMmsbl). BapuaHTbel KOHTPOJIBHOM pabOThI MPUBEAEHBI B y4eOHO-METOM4YeCKOM nocoouu (1.2.1
—1.2.4).

Tema koHTpoabHON padoTel Ne 2: Kseaumosvie s3¢pgexmul. Ycmpoticmea HAHOINEKMPOHUKU
(Paznenbr 4-5 paboueil mporpammbl). BapuaHTbl KOHTpOJIbHOM paOOTHl NpUBENEHBI B Y4eOHO-
MeTOAUYeCKOM nocobuu (1. 2.5 - m.2.12).

4.2. TecThbl N0 CJEIYIONIUM pa3aeiaM:

[E—

®uznyecKkue 0OCHOBBI HAHOZJIEKTPOHUKH. ;
2. KsanrtoBbie 3(hPexTsl;
YeTpoiicTBa HAHOBIIEKTPOHUKH.

(98]

4.3. UnauBuayaabHble 3a1aHUA

BrinosHeHMe ToOMalIHUX WHAMBUIYAJIBHBIX 3aJJaHU HA TeMy: «Pacuem ycmpoiicme
HaHod1eKmpoHuKuy. BapuanTel TpUBEIEHBI B Y4€OHO-METOUIECKOM MocoOuu (11.5)

19
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4.4. TeMbl NIpaKTHYECKUX 3AHATHIA:

KBantoBoe orpanuuyeHmne. DHepreTuyecKue AuarpaMmMbl CBEPXPELIETOK
[TonynpoBoAHUKOBBIE T€TEPOCTYKTYpbI. CBepxpenieTku. [1oaynpoBogHUKOBBIE
CBEPXPELLIETKH.

2D-371eKTpOHHBIN Ta3 B MarHuTHOM moJie. [{enouncnennsiii u 1poOHbIi KBaHTOBBIN 3D (EeKT
Xomna. Tynaenbnsiid 3pdext. dpdext xo3edcona

Kynonosckas 6nokana. KynonoBckast 010Kazia ¢ OJHUM TYHHEJIBHBIM IIEPEXOJIOM.
KynonoBckas Gokaja ¢ 1ByMsl TYHHEJIbHBIMU IIEpeX0JaMHU

Wndpaxpacusie poronpreMHUkr. KBaHTOBBIE KacKaHbIE JTa3€phbl.

OAHOANEKTPOHHBIN TPAH3UCTOP

4.5. JK3ameH:

BOl'lpOCbl AJISl MOATOTOBKH K 9K3aMCEHY:

31.
32.

33.
34.

35.
36.

37.
38.
39.

40.
41.
42.
43.
44.

45.
46.
47.

48.

49.
50.

51.

Bousna Jle bpoiinsa. KBantoBoe orpannyenue. KBaHTOBBIE TIIEHKH.
Bouna [Ie bpoiua. KBantoBoe orpanndennie. KBaHTOBBIE TOUKH.

Bouna [le bpoiura. KBantoBoe orpanndenrie. KBaHTOBBIE HIHYPBI.

I'erepocTpykrypsl. DHepretuueckas auarpamma J{I'C. OcHoBHBIE TpeOOBaHUA,
MIPEABSIBISIEMBIE K TETEPOCTPYKTYpaM. MeTo bl U3rOTOBJICHHS TE€TEPOCTPYKTYP.

CaepxpelieTki. DHepreTHUecKre JuarpaMmmbl CBEpXpeleToK. MUHHU30HBI.

CaepxpelieTk. DHepreTHuecKrue quarpaMmmbl cBepxpemeTok. CBONCTBO 31EKTPOHOB B
CBEpXpEILETKaX.

bamnmucrnuecknii Tpancniopt. KBanT conpoTuBnenus. KBaHT IpoBOJUMOCTH.
CriocoObl popMupoBaHUSl KBAHTOBOPA3MEPHBIX CTPYKTYp. POpMHUpOBaHHE KBAHTOBBIX TOUEK.

CriocoObl popMUpOBaHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. POpMUpPOBaHUE KBAHTOBBIX
IIPOBOJIOK.

Crnioco0b1 popMHpPOBaHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. POpMUpOBaHHE KBAHTOBBIX TUICHOK.
JIByMEpHBIN 3JIEKTPOHHBIN a3 B MArHUTHOM IoJie. Y poBHU Jlannay.

Henouncnennsit u ApoOHBIN dhdexT Xomia.

O dexr rapka. Dpdext lTapka B rerepocTpyKTypax ¢ KBAHTOBBIMHU SIMaMHU.

TynuenbHbli 3¢ dext. Koapdunuent nposzpaunoctu 6apbepa. Pe3oHaHCHBIN TYHHEIbHBIN
b dexT.

Oddext dxo3edcona. [Ipakrrnueckoe npumenenne dpdexra Jxozedcona.
KynonoBckas 6mokana. KynoHoBckast 010kaia ¢ OJHUM TyHHEIBHBIM MTEPEX0I0M.

Kynonosckas 6nokana. KynonoBckast 010kazia ¢ IByMsi TYHHEIbHBIMU [IEPEX01aMU
OJIMHAKOBOM MPO3PAaYHOCTH.

Kynonosckas Gnokana. KynonoBckast 010kazia ¢ IByMsi TYHHEIbHBIMU [IEPEXOIaMU Pa3IMUHON
IIPO3PavyHOCTH.

CorynnenupoBanue. ['ae Habmomaercs. [IpuauHsbI.

Pe3onancHO TyHHENnbHBIN 1uoa. KoHcTpykius. DHepreTuueckas quarpamma. [Ipunnun
pabotsl. BAX.

Pe3onancHo TyHHEnbHBIN Tpan3uctop. Koncrpykuus. [Ipunuun padotsl. BAX.
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52. OnHO3NeKTpOHHBIN TpaH3ucTop. KoHcTpykuus. DHepreTuueckas quarpamma. [Ipunoun
paboTsl. [lepenaTounblie U BHIXOJHBIE XaPAKTEPUCTUKH.

53. HEMT Ttpan3ucropsl. Koncrpykunu pHEMT Tpansucropos. [Tpunuumn paboTsl.
[lepenaTounble U BHIXOHBIE XapakTepucTuku. [Ipumenenue.

54. HEMT Ttpansucropsl. Koncrpykunun mHEMT Ttpansuctopos. [Ipunuun paboTsl.
[lepenaTounble U BHIXOJHBIE XapakTepucTuku. [Ipumenenue.

55. Ceeroauoas! u nazepsl Ha ocHoBe JI'C. Konctpykuus. Oneprerudeckas nuarpamma. [lpunnun
paboTel. OcHOBHBIE XapakTepucTuku. [Ipumenenue.

56. Ceeroauoas! 1 nazepsl Ha ocHoBe JII'C u kBaHTOBBIX TOUeK. KoHcTpykuuu. [IpuHimn paboThl.
JlocTonHCTBa M HEJIOCTATKH.

57. KBanToBbI€ Kacka/Hble J1azepbl. KoHCTpykIusa. DHepreTuueckas nuarpamma. [lpunoun
paboTsl. [Ipumenenue.

58. UK-dporonpuemuuku. Koncrpykuus. Dueprerndeckas nuarpamma. [Ipunnumn paboTsl.
[IpumeHenue.

59. Ontuueckue moayasatopsl. Koncrpykuus. DHepreruueckas auarpamma. [IpuHiun paGoTsl.
[IpumeHenue.

60. JIaBunnbie poTonmoasl. Koncrpykuusa. Duepreruyeckas auarpamMma. [Ipunuun paboTsl.
[IpumeHenue.

S5 Meroanyeckue MaTepuaibl

Jis  obecriedeHust mpoiiecca OOy4eHHs U pelIeHus 3aJad  OOY4EeHMsI HCIOJIb3YIOTCA
CJIEYIOIe MAaTEePUAIbI:

5.1 OcHoBHas auTEpaTypa

5.1.1. bopucenko B. E. HanossiekTtponunka: yaeOHoe nocobue s By30B / B. E. bopucenko, A.
N. BopoOnera, E. A. Ytkuna. - M. : BUHOM. JlaGoparopus 3uanuii, 2012. - 224 c. - ISBN 978-5-
94774-914-4 (81)

5.1.2 Tposu IL.E. Hanodaekrtponuka: ydeonoe mocobue / IL.LE. Tposn, FO.B. Caxapos. -
MunucrepctBo oOpaszoBanusi W Hayku Poccuiickoit ®eneparuu, [ocymapcTBeHHas KOpHopanus
"Poccuiickass koprnopaiusi HaHOoTexHoJorui", TOMCKHIl TrOCyAapCTBEHHBIH YHHUBEPCUTET CHCTEM
ynpasiieHus U paauosnekTpoHuku. — Tomck: TYCYP, 2010. — 88 c. (15)

5.2 lonmosiHUTe/IbHAS JIUTEPATypPa

5.2.1. Yamubirus HO.A. HanorexHosioruu B 3jiekTpoHuke: Mounorpagus / H. U. boprapar [u
ap.] ; pea. YO0. A. Yannbirud ; MOCKOBCKUI TOCY1apCTBEHHBI HHCTUTYT 3JEKTPOHHOM TEXHUKU. - M. :
Texnocdepa, 2005. - 446 c. - ISBN 5-94836-059-8 (20)

5.2.2. JlparynoB B.Il. OcHOBBI HaHO3JIeKTPOHMKH: ydueOHOe mocobue mis By3oB / B. IL
Hparynos, M. I'. Hewusectnwni, B. A. I'pumuun. - M. : @usmarknura ; M. : Jloroc ; M. :
YuuBepcurerckas kaura, 2006. - 494 c. - ISBN 5-98704-054-X. - ISBN 5-89155-149-7 (32).

5.2.3. Heonun B.K. 3onnoBble HaHOTexHOJOTUM B 3JekTpoHuke / B.K. Hesomun. — M.:
Texnocdepa, 2005. — 147 [5] c. (9)

5.2.4. HaHOTeXHO0JIOTUM B MOJIYIIPOBOIHNKOBOI1 d1ekTpoHuKe: KoekTuBHas MoHorpadus /
Poccuiickass Axamemusi Hayk, Cubupckoe otneneHue, MHCTUTYT GU3MKHA MOTYNPOBOAHUKOB; PEI.
A.JIL. AceeB. — HoBocubupck: M3natensctBo CO PAH, 2004. — 367 [1] c. (10)

5.2.5. Daexrponunka: YuebHoe nmocooue mis By3oB / A.A. Illyka; pen. A.C. Curos. — CIIG.:
BXB-Ilerepbypr, 2006. — 799 c. (3)
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5.3 YueGHO-MeTOqUYeCKH e TOCOOHSI U TPOrPaMMHoOe obecrevyeHue

5.3.1. Tposu ILLE. HaHo3sekTpoHMKa: YueOHO-METOJMYECKOE IOCOOME MO ayAUTOPHBIM
MIPaKTUYECKUM 3aHATUAM U camocTosaTenbHor padote / I1.E. Tposn, FO.B. Caxapos. uza-so Tomckuit
rOCy/lapCTBEHHbII YHUBEPCUTET CHUCTEM YIpaBlIeHUS U paauodnekTpoHuku, 2015. — 31 ¢ —
[anexTponHBIA pecypc]. — http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

6. MaTepuajibHO TeXHUYECKOe olecriedeHne JUCIUNINHBI

B cBsi3u ¢ 0odbIIMM KOJMYECTBOM TIpaHUuecKoro Marepuaja W PUCYHKOB IO JIaHHOM
AVUCHUIIIMHE JICKIIMOHHBIC 3aHATHA CICAYET MPOBOJUTL C IPUMCHCHHUEM IIPOCKTOpPAa M KOMIILIOTEpA U
oOecrieunBaTh  CIIylaTeJied  pa3gaTOYHbIM — MarepuayioM. KOHCIEKTHpOBAaHUE  CTYACHTAMH
JIEKIIMOHHOTO MaTepuaia 00si3aTeIbHO.

[TpakTHdeckue 3aHATHS CIEAYeT MPOBOIUTH B KOMIIBIOTEPHOM KJIACCE C HCIIOJIb30BAaHUEM
MaTeMaTHIeCKOTO MaKeTa.

JlaGoparoprbie pabOTHI TPOBOIATCS IO TPAJAUIIMOHHOW METOJUKE B CIICIIHATU3UPOBAHHOMN
naboparopHoi aymutopuu kad. @3. Jlomyck K BHIMOTHEHHUIO JIAOOPATOPHBIX PAabOT CTYIEHT MOJydaeT
MIOCIIE MTOJTyYSHHS COOTBETCTBYIOIIETO HHCTPYKTAXKa MO TEXHUKE O€30MaCHOCTH.
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