MHUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHUS PO
denepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/ibHOE YUpe:KIeHue
BbICcIIEero odopasoBanus «Kabdapauno-bankapckuii rocy1apcTBeHHbIH
yHuBepcuter um. X. M. bepoexosa» (KbBI'Y)

NucTuTyT nHPOPMATHKH, JJIEKTPOHUKHU U POOOTOTEXHUKH
Kadenpa rnekrponuxa u ungpoBbix HHPOPMANMOHHBIX TEXHOJIOT U

COI'ZTACOBAHO YTBEPXJIAIO
PykoBoauTtens oOpazoBaTeabHON Hupexrop MucTUTyTa
IIPOTrPaMMBbI Tewes P.I11. Illorenos b.B.
« » 2024 1. « » 2024 T

PABOYAS ITPOI'PAMMA TUCIUAITINHBI
«JIeMEHTBI U NPUOOPHI HAHOJIEKTPOHUKH

Hanpasnenue noarotoBku
11.03.04 DJeKTPOHNKA H HAHOYJIEKTPOHHUKA

Hanpasnennocts
CoBpemeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTUM B 3JIEKTPOHHOW TeXHHUKE

KBanudukaius BeITyCKHUKA
OakasaBp
®opma 00ydeHus
Ounasi

2024 AOKYMEHT MOAMNWUCAH 3NEKTPOHHOW NOANUCEID

Ceptudmukat 00AF3CD5350461AF78E75D191E45B0OC3AC
Bnapeney, ®ELEPANBHOE FOCYAPCTBEHHOE
EHOOMETHOE OBEPA30OBATE/IBHOE YYPEXOEHME
BbICLErO OBPA30BAHUA "KABAPAVHO-BANKAPCKIAN
rOCYOAPCTBEHHbIA YHUBEPCUTET UM. X. M.
EEPBEKOBA"

OencteuteneH c 27.03.2024 no 20.06.2025




PabGowas  mporpamma  aucuMIUIMHBL  (Momyns) — «DJieMeHThI M NpUOOpBI
HaHOJIeKTPOHUKMY /cocT. P. III. TemeB — Hanpunk: KbI'Y, 2024 1. 21 c.

PaGouass  mporpamma  gUCHMIUIUHBL  (MOAyNs)  «DJieMeHTbI M NPHUOOPBI
HAHOJJIEKTPOHUKMN)» TIPEIHA3HAYCHA JJIi CTYICHTOB OYHOH (hOpMBI OOyUEHUS IO HAIPABICHUIO
noarotoBku 11.03.04 DnekTpoHKHKa U HAHOXJIEKTPOHUKA, 8 ceMmecTpa, 4 Kypca.

PaGouass mporpamma = JUCHMIUIUHBL  (MOJIYJIs) «JJjieMeHTbBI W NpUOOPBI
HAHOJJIEKTPOHUKHU» COCTABJIICHA C Y4eTOM (elIepaTbHOrO TOCYyIapCTBEHHOTO 00pa30BaTEIIHbHOTO
CTaHJapTa BBICIICr0 oOpa3oBaHMs 1O HampariaeHuio mnoaroroBku 11.03.04 DnektpoHuka u
HAHODJICKTPOHUKA, YTBEPKIACHHOTO MpUKa3oM MUHHUCTEpCTBAa 00pa3oBaHus W Hayku Poccuiickoit
®enepannu ot 19 centsadps 2017 r3a Ne 927.
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1. Heab u3agaun 0CBOEHHS AUCHUIIHMHBI (MOTYJIA)

Lenbio TMCHUNIMHBI ABJIsETCS: IPUOOPETEHNE U YIITyOJIeHNe 3HaHUM B 00J1acTH (HU3HKHU
HU3KOPa3MEPHBIX CHCTEM, TO3BOJISIFOIIUX MTOHUMATh MPUHIUIT paOOTHl KaK OTIEIbHBIX 3JIEMEHTOB,
TaK U IpuOOPOB B COCTABE HAHOAIEKTPOHHBIX HHTETPAIbHBIX CXEM M (PYHKIIMOHATBHBIX YCTPOMCTB.

OcHoOBHBIE 321241 JUCHUIUIMHBI: H3ydyeHue Gu3ndeckux 3pQPEeKToB, JSKAIMX B OCHOBE
(GYHKIIMOHUPOBAHMSI HAHOARJIEMEHTOB; M3YYEHHE XapaKTEPUCTHK SKCIIEPUMEHTAIBHBIX 00pa3loB
HAHORJIEMEHTOB; (OPMHUPOBAHUE 3HAHUK B 00JACTH 3apyOEKHBIX ITOCTIKEHHH IO CO3JaHUI0
3JIEeMEHTHOI 0a3bl HAHOAJIEKTPOHUKH.

2. Mecro gucuuniunsl (MoayJsi) B crpykrype OIIOII BO

JluciumnamHa BKJIIOYEHAa B BapHATHBHYIO 4YacTh o0s3artenbHbIX auciuiuimd  b1.B.08
y4eOHOro 1uiana mo HampasieHuto noarotosku BO 11.03.04 DnexTpoHHKa W HaHOZJIEKTPOHUKA
npoduib: «CoBpeMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH B AJICKTPOHHOU TEXHUKE.

N3ydenne nucuIuimHbl «DJEMEHTHI M TPHOOPH HAHOAJICKTPOHUKW» Oa3upyercs Ha
CIIEIYIOIIUX, paHee U3ydaeMbIX, AUCHHUILTHHAX: «MaTepuaiabl 1 KOMIOHEHTb HAHOAJIEKTPOHHUKUY,
«Duznka HAHOCTPYKTYp», «DU3UYECKHE OCHOBBI JJEKTPOHUKM W  HAHODJIECKTPOHUKUY,
«HaHosnekTpoHuKa» u Jap.

OcBoeHure TaHHOW AUCIUIUIMHBI, B CBOIO O4Yepe/ib, HEOOXOAMMO JIS YCIEIIHOTO YCBOCHHUS,
B MOCIIEAYIOIIEM, HIDKCTICPEYHCIICHHBIX  JIMCIUIUIHH: «KopnyckynspHo- 30H0Bast
HAaHOTEXHOJOTUS», «DuU3MKa TMOJYNPOBOJHUKOB U  TOJYNPOBOAHUKOBBIX  HAHOCTPYKTYP»,
«ATOMHO-30HJIOBasi TOMOrpadusi HaHOMAaTEepPHAIOB M HAHOCTPYKTYP», BBIMOJIHEHUS BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboThl.

3. TpebdoBaHus K pe3yJbTaTaM OCBOEHHSI JUCHUNIMHBI (MOIYJIs1)

[Iponiecc m3yueHus AUCHUTUIMHBI HaAmpaBieH Ha (OPMHUPOBAHHME AJIEMEHTOB CIEAYIOIINX
koMmretreHuii B coorBerctBrr ¢ ®I'OC BO u OIIOII BO no nanHOMy HanpaBJIeHUIO TOATOTOBKHU:
BoinycKHUK J0/KeH 00J1a1aTh CJeAyIIUMU NPo¢ecCHOHATbHBIMUA KOMIETEHIUSIMHU
(IIK):
IIKC-1. CnocobeH ctpouts npocreiimme Gu3nieckue 1 MaTeMaTn4ecKue MOIEN IPUOOPOB, CXeM,
YCTPOMCTB M YCTaHOBOK 3JIEKTPOHUKU M HAHOBJIEKTPOHUKH Pa3IMYHOTO (YHKIIMOHAJIBHOTO Ha3HAUCHHUS,
a TaKKe UCIOJIb30BaTh CTAaHIAPTHHIE MPOTrPaMMHBIE CPEJICTBA UX KOMITBIOTEPHOTO MOJIEIMPOBAHUS
IIKC-B.1.1.Cnoco6eH cTpouTh pruzndeckre 1 MaTeMaTHYECKHE MOAETH MOJEJCH, y3J10B, OJIOKOB
IKC-B.1.2. CnocobeH noap30BaThCcs METOITaMU KOMITHIOTEPHOTO MOJIEITMPOBAHUS

B pesynbTaTte n3ydeHus AUCHUIUIMHBI «DJIEMEHTHl U MPUOOPHl HAHOAIEKTPOHUKU» CTYJEHT
JOJKEH:
3HaTh: METOAbl CaMOOPraHU3allMM W C€aMoOoOpa3oBaHHUA; MpOCTEeHIINe (QU3NYECKHE U
MaTeMaTHYeCKue MOJEIH MpUOOpOB, CXEM, YCTPOMCTB M YCTAaHOBOK DJEKTPOHMKH U
HAHODJICKTPOHUKH; OCOOEHHOCTH MPHOOPHO-TEXHOJOTUYECKOTO MOJCIUPOBAHUS MHUKPO- H
HAHORJIEKTPOHHBIX YCTPOWCTB; METOJMKHU HKCIEPHUMEHTAIBHOTO MCCIIEOBAHUS MPHOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK 3JIEKTPOHHUKH, HAHOSJIEKTPOHUKU U MUKPOCHUCTEMHON TEXHUKH.

YMeTb: CaMOCTOATENBHO OCYHIECTBIATh IOMCK, XpaHEHHWe, O0O0paboTKy U aHaiIu3
UH(OPMALIUU U3 Pa3IMYHBIX HCTOUYHUKOB M 0a3 TaHHBIX MO CBOMCTBAM, TEXHOJIOTHH H3TOTOBJICHHUS
U MIPUMEHEHUs] PUOOPOB AIEKTPOHHON TEXHMKH, HCIOIb30BaTh PE3yabTaThl caMOOOpa30BaHUs B
npodecCHOHATIBHON JesITeIbHOCTH; CTPOUTH MpocTeiine Gu3nyeckue 1 MaTeMaTHYECKUe MOJIENN
npuOOpoB, CXEM, YCTPOHCTB M YCTAaHOBOK OJJICKTPOHHUKHM M HAHORJIEKTPOHUKH Pa3IMYHOTO
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(GYHKIIMOHATBPHOTO  HAa3HAYEHHWS;, WCIOJIb30BaTh  CTAaHJAPTHBIE  MPOTPAMMHBIE  CPEICTBA
KOMIIBIOTEPHOTO MOJIEJIMPOBAHUS; apryMEHTUPOBAHHO  BBIOUpPATh A(G(EKTUBHYIO METOJIUKY
HKCIIEPUMEHTAJILHOTO UCCIIEIOBAHUS TMapaMeTPOB U XapaKTEPUCTUK MPUOOPOB CXEM, YCTPOMCTB U
YCTaHOBOK 3JIEKTPOHUKH, HAHORJIEKTPOHUKHA U MUKPOCHUCTEMHON TEXHUKU;

BJAJIeTh: METOJaMH U CIIOCO0aMU CaMOCTOSATEIBHO NPHOOpETaTh W HCIOJIB30BATh B
MPAKTUYECKON NESTEIIbHOCTH HOBBIE 3HAHUSA M YMEHHUS, B TOM YHCIIe B HOBBIX 00JACTAX 3HAHUM,
CBSI3aHHBIX C TEXHOJIOTMYECKOU MOArOTOBKOM IMPOU3BOACTBA MAaTEPUAIIOB U CTPYKTYP JIEKTPOHHOM
TEXHUKH; HAaBBIKAMU HCIOJIb30BAHUS CTAaHJAPTHBIX IPOrPAMMHBIX CPEICTB KOMIIBIOTEPHOTO
MOJIEITUPOBAHHS;

HaBBIKAMM pEaJIN3alMM Ha NMPAKTHUKE METOJUKH SKCIIEPUMEHTAIIBHOIO UCCIIEJOBAaHUs apaMeTPOB
U XapaKTEPHUCTUK MPHOOPOB CXEM, YCTPOWCTB M YCTAHOBOK JJICKTPOHUKH W HAHOAICKTPOHHKHU
Pa3IMYHOTO (PYHKIIMOHAIBHOTO HA3HAYCHHUS.

4. Conep:kaHue U CTPYKTYpPa THCUHMUIIMHBI (MOILYJIs1)

B tabmune 1 mpuBOAMTCS ONMMCaHUE COACPIKAHUS IUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IIO
paszenam, ¢ yKa3aHHEeM IO KaXIOMy pa3zery (OpMbI TEKYIIET0 KOHTPOJIS: 3allUTa JJadopaTopHOn
pabotsl (JIP), xonnokBuym (K), rectuposanue (T).

Tabmuma 1

HaumeHoBaHue Conep:xanue pasziena Kon ®opma
pasaena KOHTPOJIUPYEMOH | TeKyLIero

KOMIIETCHIIUHU KOHTPOJISA

(vt ee 4acTH)

1| Tema 1. Or MHUKPOIJIEKTPOHUKHU K | IIK-1 JP, K, T
Me3zockonuueckas HAHOBJIEKTPOHUKE. OcHoBHBIE
Qusuxa u TCHJICHIIMM Pa3BUTHS HAHO- W
HAHOMEXHON02U. OTITORJIEKTPOHUKH.

XapakTepucTUyecKre  JUIMHbI B
ME30CKOIMMYCCKUX CHCTEMax.
KBaHTOBBIE sIMBI, TPOBOJIOKHM U
TOYKH. [TomyripoBOAHUKOBEIE

reTepOCTPYKTYPBI.

2 | Tema 2. CTpyKTypBI c kBaHTOBBIM | ITK-1 JP,K, T
Ilonynpogoonuxosvie | OTpaHUYEHUEM 3a CUET BHYTPEHHET O
K6AHMOBble aIIeKTpHYecKoro moisi. KBaHTOBBIE
HaHOCMPYKMYpbl U SIMBI. MonynsunoHHO-
ceepxpeuiemKu. JIETUPOBaHHBIE CTPYKTYpHL. [lenmbTa-
JIETUPOBaHHbIE CTPYKTYPBI.
CtpyKTypHI c KBaHTOBBIM
OTPaHUYEHUEM 32 CUET BHEIIHEro
anektpudeckoro mnouss. CTpyKTypbl
METaJul/OKuces/  TMOJYINPOBOJHUK
noneBelx  MOII  TpaH3ucTOpOB
(MOS  FET). Crpyktypsl ¢
pacIIEINIEHHOM 3aTBOPOM.
KBanToBble siMbl. MOayIMpOBaHHO-
JICTUPOBAHHBIE KBAHTOBBIC  SIMBI.
MHOXecTBEHHbIE KBAaHTOBBIE SIMBI.
[TonynpoBOTHUKOBEIE

CBEPXPEIIECTKH. CBepxpeleTkH.
DHepreTuyeckue JarpamMmbl




CBEPXpPEILIETOK. CaolicTBa
AIEKTPOHHOTO rasa B
CBepXpelieTke.  YCTpocTBa  Ha
OCHOBE CBEPXPEIIETOK.

3 | Tema 3. [IpononbHbIA nepenoc. | IK-1 K, T
Ilpoyeccvl nepenoca 6 | IIponosIbHBI  MEPEHOC  TOPSYUX
HAHOCMPYKMYpax & anekTpoHoB. [Tonepeunslii nepeHoc.
NEeKMPULECKUX Pe3onancHoe TYHHEJIMPOBaHUE.
noJisx. KBanToBbIit TepeHoc B
HaHOCTPYKTYpax. KynonoBckas
OJI0Kaza.
4 | Tema 4. MoayJIsSIMOHHO-1ETUPOBAHHBIE MK-1 JP, K, T
OnekmpoHHbvle nosieBbie TpaH3uctopsl. (MODFET).
npubopsl Ha bunonsipupie  TpaH3UCTOpPHI  Ha
HAHOCMPYKMYPAXx. rereporepexoaax. TpaH3UCTOPHI C
PE30HAHCHBIM  TYHHEJIHMPOBAHUEM.
OHORIEKTPOHHBIEC TPAH3UCTOPBI.
5 | Tema 5. [ToyrpoBOIHUKOBBIE K-1 K, T, JIP
Onmosnekmpontvle dbotonpubopsI. XapaKTepucTuka
yempoticmea Ha (OTONPUEMHUKOB U UX IapaMeTphbl,
OCHO8e p- I'n — dotomuonsl. JlaBuHHBIE
HAHOCMPYKMYP. dotonuoasl. DOTONPUEMHUKH Ha
HAHOPA3MEPHBIX TETEPOCTPYKTYpax.
[TonynpoBOIHUKOBBIE
WHKEKIIMOHHbIE na3epsl u
CBETOHMO/IBI.

Cmpykmypa oucuyuniunsl (Mo0yns)

Tabmuna 2. Obmas Tpy10eMKOCTh TUCIUIUIMHEI COCTaBIsIeT 43a4eTHbIe eMuHUIBI (144 yacoB)

Bup padorsl TpyaoeMKocTb, Yachl
8 cemecTp Bcero

O0mas Tpy10eMKOCTh (B 4acax) 144 144
KonrakTHasi pa6ora (B yacax): 88 80
Jlexyuonunvie sanamus (J1) 44 44
Jlabopamopuwvie pabomut (JIP) 44 44
CamocrosiTejibHasi padoTa (B yacax): 58 58
Kypcosas pa6ora (KP)/ Kypcosoit npoext (KII) HE IIPEAYCMOTPEHBl | HE IIPENYCMOTPEHBI
CamocTosTenbHOE U3YUYEeHUE pa3/iesioB/TeM 29 29
IoaroroBka u NpoxoxkIeHUe NPOMEKYTOYHOM 9 9
aTTecTaluu
Bua npoMexyToOYHO# aTTecCTALMH JIK3aMeH

Taobmumua 3. JIeKIInOHHbBIE 3aHATHS

Ne i/ Tema

1. Me3ockonuyeckas (bmmca 1 HAHOTCXHOJIOT'HH.

[TonynpoBOTHUKOBBIE KBAHTOBBIE HAHOCTPYKTYPHI U CBEPXPEIIETKH.

3. Hpoueccm NEPCHOCA B HAHOCTPYKTYpPAX B SJICKTPUYCCKUX ITOJIAX.




DeKTpOHHBIE MPUOOPHI HA HAHOCTPYKTYpax.

hd

OnTo3JIEKTPOHHBIE YCTPOMCTBA HA OCHOBE HAHOCTPYKTYP.

Tab6smma 4. JlaboparopHbie pabOTHI

Ne i/m HaumeHoBaHue J1a00paTOPHBIX padoT

1. Uccnenosanue BAX TyHHENbHOTO qu0Aa

2. VccnenoBaHme CTaTUYECKUX XapaKTEPUCTUK OUITOJIIPHOTO TPAH3UCTOpA

3. HccnenoBanue craTHYECKUX XapaKTEPUCTUK MaJIOCUTHAIBHBIX 1APAMETPOB IOJIEBBIX
TPaH3UCTOPOB

4. VccnenoBanue napaMeTpoB CTPYKTYp ¢ KBAHTOBBIMU siMaMu BoJbT-apaiHbiM METOIOM

5. W3mepeHus cieKTpoB (OTOIFOMUHECIICHIIMU TepMaHMsi KpEMHHUSI

6. I'eneparysi MUKPOBOJIHOBOT'O M3JIYy4€HUS B KBAHTOBO-PAa3MEPHBIX JUOJHBIX PE30HAHCHBIX
JMOAHBIX PE30HAHCHO-TYHHENBHBIX CTPYKTypax

7. OnTHyeckue CBOICTBA MOITYIPOBOAHUKOBBIX HAHOCTPYKTYP

Tabmumna 5. CaMOCTOSATENIbHOE M3YUYCHHE Pa3/ICNIOB TUCIUILTHBI

Ne ni/m Bonpocekl, BBIHOCHMBbIE HA CAMOCTOAITEJIbHOE H3YUYeHHe

1. KBanTtoBo-MexaHudeckass KOT€PEHTHOCTh. [IMOTHOCTH COCTOSIHMSI U Pa3MEPHOCTh
CUCTEMBI.

2. CBolicTBa 2JIEKTPOHHOT'O Ta3a B CBEpXpeEIIeTKe. Y CTPONCTBA HA OCHOBE CBEPXPEIIETOK.

3. Hamnpsbxkenue rerepoctpykTypel Ha ocHoBe SiGe. Mogenb cBepxpemerku Kpownura-
[lennu. Pacuiennenue 30H. CBepXpemeTky TUIa nipi.

4. CrnuaTponHbIe IpuOOpHI. [1oynpoBogHUKOBEIE (HOTOIPUOOPEI.

5. OueHouyHble MaTepUAJIbI 1JIsl TEKYLIEro U py0e:KHOT0 KOHTPOJISl YCIIeBAeMOCTH M

NPOMEKYTOYHOM aTTecTallun

5.1. KonnoxkBuym

B CEMECTPEC NMPOBOIAATCA 3 KOJUIOKBUYMA, KOTOPBIC OLICHUBAIOTCA 110 8 OamioB KaXKIbIM.
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5.1.1. Bonpocwi, 6vinocumble HA KOJIIOKEUYM
(konmponupyemvie komnemenyuu [1K-1)

Ilepeviit konnoxkeuym

OT MUKPORJIEKTPOHUKH K HAHODJIEKTPOHHUKE.

OCHOBHBIE TEHACHIIMH PA3BUTHSI HAHO- M ONTORJIEKTPOHUKH.

XapakTepucTHYECKHEe JJTMHBI B ME30CKOITMYECKUX CHCTEMaXx.

KBaHTOBBIE MBI, IPOBOJIOKH U TOYKH.

[TomynpoBOTHMKOBBIE T€TEPOCTPYKTYPHI.

OHEpreTU4ecKuil  CIEKTpP  JJIEKTPOHOB U IUIOTHOCTh  DJIEKTPOHHBIX  COCTOSIHMH B
HU3KOPa3MEPHBIX OOBEKTAX.

Baxwnelinye KBaHTOBOMEXAHNYECKNE XapaKTEPUCTUKH TeI.

OHEPreTU4eCcKnid CEKTP HEOTPAaHUYEHHOT0 KprcTaiia 3D —3IeKTpOHHOT O rasa.

. DHepreTH4yecKuil CeKkTp KBAaHTOBOM sSMBI. (2D —31eKTpOHHOT O rasa).

10 DNEeKTPOHHBIN ra3 B KBaHTOBOM mpoBosioke (1D —raz).
11. DnexTpoHHBI ra3 B kBaHTOBOM Touke (0D — ra3z).
12. CTpyKTypBI C KBAHTOBBIM OI'PAaHUYEHHUEM 34 CUET BHYTPEHHETO 3JIEKTPUYECKOTO MOJIS.




13. KBaHTOBBIE SIMBI.
14. MoaynsiuOHHO-TIETUPOBAHHBIE CTPYKTYPBI.
15. Jlenpra-nerupoBaHHbIE CTPYKTYPBI.

A A Al

Bmopoii konnoxkeuym

CTpyKTypbI C KBAHTOBBIM OTPAaHHMUYEHUEM 32 CUET BHEIITHETO AIEKTPUUECKOTO TOJIS.
CtpykTypbl MeTaut/okucen/ moaynpoBoaHuk nosieBsix MOII Tpansucropos (MOS FET).
CTpyKTYypBbI C paciIerIEHHOM 3aTBOPOM.

KBaHTOBBIE SIMBL.

MoaynupoBaHHO-JIETMPOBAHHBIE KBAHTOBBIE SIMBI.

MHoxeCcTBEHHbIE KBAHTOBBIE SIMBI.

[TonynpoBOIHUKOBBIE CBEPXPEIICTKH.

CBepXpeIIEeTKH.

. DHEepreTUYecKue JuarpaMmMbl CBEPXPEIIETOK.

10 CBoiiCcTBA 3JIEKTPOHHOI'O T'a3a B CBEPXPEILETKE.
11. YcrpolicTBa Ha OCHOBE CBEPXPEIIETOK.

12. TIpomonbHbIM TIEpEeHOC.

13. IIpoonbHbBIN NEPEHOC FOPSYUX AIEKTPOHOB.
14. Tlonepeunblii MEpEeHOC.

15. Pe30oHaHCHOE TYHHEIIUPOBAHUE.

WP nh W=

Tpemuii Kon10K8UYM

KBaHTOBBII IEpEHOC B HAHOCTPYKTYPAX.

Kynonosckas 610kazna.

MoayasMoHHO-JIerupoBaHHbIe noneBbie Tpanzuctopsl. (MODFET).
bunossipHbIe TPaH3UCTOPBI HA FETEPOIIEPEXOAX.

TpaH3uCTOpPBI HA TOPAYUX DIEKTPOHAX.

TpaH3uCTOPHI C pE30HAHCHBIM TYHHEIIMPOBAHHUEM.
OAHOANEKTPOHHBIE TPAH3UCTOPBI.

CrnuHTpOHHBIE TPUOOPHI.

CrninHoBOM Tpan3ucTtop /[ koHcoHa.

10. CriuH-I071€BBIE TPAH3UCTOPBI.

11. OcHOBHBIE XapaKTEPUCTHKU (POTONPHUEMHHUKOB.

12. ®oronuoas!.

13. JlaBuHHBIE HOTOAMOBI.

14. ®oTONPHUEMHUKH HA OCHOBE KBAHTOBBIX SIM.

15. ®oTOoNpHUEMHUKN Ha OCHOBE TE€TEPOCTPYKTYP CO BCTPOCHHBIM MAaCCHBOM KBaHTOBBIX

TOYCK.

Pexomenoayuu npu nodzomogxe K KO110KUyMy

popaboTaTh KOHCIEKTHI JEKIHH [0 BOMPOCaM KOJUIOKBUYMA;

MIPOYUTATh OCHOBHYIO U JIONOJHUTENIbHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO TI0 U3Y4aeMbIM
BOIIpOCaM;

OTBETUTH Ha BOMPOCHI KOJJIOKBUYMA;

IIPH 3aTPYIHEHUSX, IPOKOHCYJIBTUPOBATHCS C MPENO/IaBaATEIEM.

Kpumepuu ouyenusanusn



Ouenka

Heyooenemeopumenvno | yooenemeopumenbHo xXopouio OMJIUYHO
2 banna 4 6anna 6 6annos 8 6annos
Cmyoenm HE 3Haet | CtyaeHT Crynent xopoio | CTyeHT B [OJIHOM
3HAYUTEIbHOU YaCTH | MOBEPXHOCTHO 3HAeT | 3HACT Marepuain, | oobeme 3HACT
BOIIPOCOB, JOITYCKAeT | BOIPOCHI IPaMOTHO M IO | Marepuaj, PaMOTHO U
CYLIECTBEHHBIE OLIMOKHM B | KOJUIOKBUYMA, CyIeCTBy  HM3/Iaract | 1o CymecTsy Hsiaract
ero OMyCKasi | ero, He  JOMycKas
OTBETaX Ha BOMPOCHI JIOTTyCKaeT ’ oy ’ flomy
HEKOTOPLIC CYIICCTBCHHBIX
HETOYHOCTU B OTBETE o
HCTOYHOCTH B OTBCTC | HCTOYHOCTCH B OTBCTC
Ha BOTpoc Ha BOIIPOC Ha BOIIPOC.

S.2.

1. Vkaxure pacCTosHUE MEXIY TPaH3UCTOPaMHU.

a) 0,1 Mxm;
6) 0,01 mxwMm;
B) 1 MKM;
r) 10 mxm.

O0pa3ubl TECTOBBIX 3aJaHUM
(konmpoaupyemvie komnemenyuu IIK-1)

2. VYKaxuTe TOMOJOTHYECKHI pa3Mep B COBPEMEHHOM 3JIEKTPOHUKE.

a) 10 mMxwm;
0) 1 MKm;

B) 0,1 MkwMm;
r) 0,01 mxm.

3. CxopoCTh MepeKIIIoUeHUs TPAH3UCTOPA B CEKYHTY?

a) 10'0;
6) 10%;
B) 10%;
r) 10%.

4. Ilpu ymeHbl1eHNN JUIMHBI KaHasa B N pas:
a) Bemnuuna noporosoro HanpsbkeHUs: Ungp U IPOBOJMMOCTH KaHAJIA ¢ yBETMYUBAIOTCS B

N pa3, a GbIcTpOIEHCTBHE 7, TOK KaHala [, U pacceuBaeMas MOUTHOCTb W),
ymenbmarores B N pas.

0)
B N? pas;
B)

r)

N? pas;

yMeHbInaercs B N2 pas.
5. d — mmpuHA p-n-Tiepexo/ia, CMENIEHHOTo B 06paTHOM HANpPaBJIEHUH oNpesesseTcs GopMyIIoii:

1
N_a (QDR + Uc)

1
'N_a(q)k - c)

1
'N_a(q)k + Uc)

a) d=\/2€$-
6) d = 2‘:9"
0 d= [
r d= %

1
) N_a ((pk - UC)M

Unop 1 0 HE UBMEHSIOTCS, T BO3pACTaeT, a I, ymensiuaercs B N pa3, a W, yBenuuusaercs
Unop 1 0 ymenbmiarores B N pas, 7 U [ ymensiiarorcs B N pas, a W, — yMeHbIIaeTcs B

Unop 11 0 HE U3MEHAI0TCH, T Bo3pacTaeT B N pa3s, [ ymenbiaercs B N pas, a W), —




6. VYBennyeHue pazpemaromieil CltoCOOHOCTH MPU ONITUYECKOM TUTOrpaduu U COOTBETCTBYIOIIEE
YMEHBIICHNE MUHIMAJIBHBIX pa3MepoB (POPMUPYEMBIX SJIEMEHTOB UAET I10 MYTH. ..

a) ...yBEJIMYEHUS JIJTMHBI BOJHBI U3ITyYCHHUS;

0) ...IIOCTOSIHCTBA AJIMHBI BOJIHBI H3ITy4CHUS;

B) ...yMEHBILICHUS UTUHBI BOJIHBI U3TY4YCHUS;

T) ...yMECHBUICHUS YyBCTBUTEILHOCTH (POTOPE3HCTA.
7. ®opMyna, onpenesaoas IJIMHY BOJIHBI ¢ bpois:

a)/lBZE ,tie P = muv;
h
6)/13:; ,tie P = 2mv ;
b —mv,
B)AB—ZP,rz[eP— ~
_h 2
r)/'lB—E,rz[eP=mU :

8. JIIMHa SKPaHHPOBAHMUS B IIONYIPOBOXHUKAX Agy:

a) Goublie yeM B MeTamiax Agy;

0) /lsn > ‘H'SM 5

B) Asn < /-l'SM ;

1) Asy < Asy.
9. KBaHTOBasi MpOBOJIOKA - OTHOMEPHBIH (1D) 00BEKT, ABMKEHHE AIEKTPOHOB B KOTOPOM
OTPaHUYCHO:

a) BJIOJIb OCH X M y pa3MepaMu dx i dy COM3MepHMBIMH C JUTHHO# BONHEI 1e Bpoiins - Ag;
6) BIIOJIb OCH y H Z pa3MepaMu dy U dz CON3MEPUMBIMH C JUIMHOMN BoJHBI e bpoitns - Ag;

B) BIIOJIb OCH X 1 Z pa3MepaMu dx U dz CON3MEPUMBIMHE C JUIMHOM BoIHBI e bpoitns -Ag;
I') BIOJIb OCH X Pa3MePOM dx, COU3MEPUMBIMHU C JJIMHOM BOJIHBI A€ bpoiis.
10. KBanToBas TouKa - 3T0...
a) onHoMepHbIH (1D) 00bexT;
0) nBymepHbIii (2D) 00BeKT;
B) TpexmepHbIil (3D) 00beKT;
r) HyneMepHbId (0D) 00BexT.

Memoouueckue pekomenoayuu no n0020mMoeKe K mecmuposanuro

TecTsl — 3TO BOIIPOCH! WM 3aJaHus, IPEyCMaTPUBAIOLINE KOHKPETHBIN, KPATKUM, YETKAN
OTBET Ha UMEIOLIUEC ITAIOHbI OTBETOB. [IpHU caMOCTOATENBHOM TOATOTOBKE K TECTUPOBAHUIO
CTYJIEHTY HEOOXOA1MO:

a) TOTOBACH K TECTUPOBAHUIO, TPOpPabOTaTh MH(YOPMAIIMOHHBIA MaTepuan Mo JUCLHUIUIMHE.

[IpoKOHCYIBTUPOBATHCA € MPEIOAABATEIIEM 110 BONPOCY BbIOOpa yueOHOU IUTEPaTyphl;

0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTUPOBAaHUS 3apaHee. 3HaTh, CKOJIBKO TecToB Bam Oyner

MIPEAJIOKEHO, CKOJIBKO BPEMEHM OTBOAMUTCS HAa TECTHPOBAHME, KAaKOBA CHCTEMA OLICHKH

pe3yabTaToOB U T.[I.

B) mpucTtynas K paboTe ¢ TecTamMH, BHUMATE€IbHO M J0 KOHIA IPOYTUTE BONPOC U

npeJularaeéMble BapuaHThl OTBETOB. BriOeputre npaBHiIbHBIE (MX MOXET OBITh HECKOJIBKO).

Ha otnenbHOM JIMCTKE OTBETOB BBIMMIIKTE IU(PY Bompoca U OYKBBI, COOTBETCTBYIOIINE

IIpaBWJIbHBIM OTBETAM;

I') B IIPOLIECCE PEIICHHUS JKeIaTeIbHO MPUMEHATh HECKOJIBKO MOX0A0B B PELICHUH 3aJaHMUs.

3TO MO3BOJSAET MAKCUMAIIbHO TMOKO ONEpUpPOBaTh METOJJaMH PELICHHS, HaX0JIs1 KX (bl pa3

ONTUMAJIbHBIA BAPUAHT.

1) ecinu Bel BeTpeTniin upe3Bbl4aiiHO TpyAHBIN A1 Bac Bonpoc, He TpaTbTe MHOTO BpPEMEHU

Ha Hero. [lepexoaure k Ipyrum tectaM. BepHuTech K TpyIHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeNbHO OCTaBbTE BpeMs Ul MPOBEPKU OTBETOB, YTOOBI M30€KaTh MEXaHUYECKHUX

OLIMOOK.
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Kpumepuu oyenueanus

Onenka

HEY/10BJIETBOPUTEILHO Y/10BJIETBOPHUTEILHO XOpOIIOo OTJIMYHO
0 6an0B 3 damia 4 6aa 5 6annoB

Menee 50 % mpasmibHO | 50-70%  npaBuibHO | 71-85% 86-100%

BBINIOJHEHHBIX 3aJaHUMN. BBIITOJHEHHBIX MIPaBWIBHO MIPaBUIILHO

3aJaHuM. BBIITOJTHCHHBIX BBIITOJTHEHHBIX

3aJIaHUM. 3aJIaHUil.

5.3. 3aganus 1J4 J1a00pPATOPHBIX 3aHATHI

(konmpoaupyemvie komnemenyuu IIK-1)

JIaGopaTopHbIii TPAKTUKYM SBISICTCS BAXHBIM DJIEMEHTOM OOYYeHHUs, T.K. HPUBHUBACT
HaBBIKM CAMOCTOSITEJIbHOM paboThl Ha pa3iMyHOM J1abOpaTOPHOM OOOpYIOBaHMM M yMEHHE
[10JIb30BATHCS PA3NIUYHBIMU TPUOOPAaMU U HHCTPYMEHTaMHU.

Ilpumep munoeou 1adopamopnoii pavomul «HMccneoosanue BAX mynnenvnozo ouooa»

Henbio nanHoii padoThl ABJIAAETCH H3YYEHHE NMPUHIUNA JEHCTBUS OCOOEHHOCTH PadOThI
TYHHEJIBHOTO JHMOJA, CHATHE BOJIbT-aMIIEPHOM XapaKTEepUCTHKH W OIpEeesieHHe IapaMeTpoB
TYHHEJILHOTO JINO0/1a.

Memoouueckue pekomenoayuu

BrinonHenue kax 101l 1a00paTopHOi paboThI CKIAIbIBACTCS U3 CAEAYIOLUIUX TAIOB.

1. CamocrosiTenbHas MOATOTOBKA CTY/IEHTOB K pabote. Ilepen HagamoM paboThl CTyIEHTHI
JIOJKHBI YETKO TNPEACTaBIATh ceOe 1esib paboThl, 3HaTh CXEMY, METOJl U3MEpEHHs, (PU3MUECKYIO
CYIIHOCTh OXXHJAEMBbIX pe3ynbTaToB. JloMkeH OBITh IOATOTOBJIEH MPOTOKOJI H3MEpPEHHI,
coJlepKaluil TaONUIbl 7S 3alIUCH PE3YJIbTaTOB M3MEPEHUH W OCHOBHBIE pacueTHbIe (HOPMYIIBI.
CryneHTbl, He MOATOTOBHMBIIMECS K paboTe B COOTBETCTBUM C JTUMH TpEOOBaHMSIMHU, K
BBITMIOJTHEHHUIO pabOThI HE JOMYCKAIOTCS.

2. IlpoBemeHue DJKcIEpUMEHTA. OTOT JTal OCYLIECTBISAETCS B COOTBETCTBHH C
METOMYECKUMH YKa3aHUSIMHU, KOTOPBIE COJIEP’KAaTCs B ONUCAHUM K Kaxkaoi padote. JlaboparopHbie
U3MEPEHUsl Ha CTEHJIe CTYACHT MOXeT HauaTh TOJIBKO IOciie cobeceoBaHus ¢ MpernojaBareieM U
MOJIyYEHUSI COOTBETCTBYIOIIErO Jomycka. JIroOble H3MEHEHUss B CXEMe MPOBOJATCA IpU
OTKJIFOYEHNN CXEMbl OT HCTOYHUKA HamNpsHKeHWs. Pe3ynbTaTbl H3MEpEHUs MPOBEPSIFOTCS
npenoaaBaTesneM.

[Ipu pabGote B 51aGOpPaTOPUM HEOOXOJUMO CTPOTO BBIIOJHATH BCE IMpaBWIIA TEXHUKU
0€30MacCHOCTH U yKa3aHUs IpernoaaBaTess.

3. CocraBneHue oTtdera O mnpojenaHHod pabore. K oTueTy o BBITONHEHHOH pabore
MPEbABISIOTCS CleayolIre TpeOOBaHUS:

OTueT NOMKEH cojJepXaTh HCYEPNbIBAIOIIME AaHHBIE, KaK O Ledu padoThl, TaK U O

pe3ynbTaTax B CeIyIOIIeH MOCie0BaTeIbHOCTH:

® 3aJaHME;
CXEMa yCTaHOBKH U ONMCAHNE METOJUKN U3MEPEHUI;
NIEPBUYHBIE SKCIIEPUMEHTAIIBHBIE PE3YJIBTAThI 3a MOANKCHIO NIPENOJABATENS;
pe3yabTaThl 00pabOTKH HKCIEPUMEHTAIBHBIX JaHHBIX, BKIIIOYast rpaduKu, TaOJIUIbL;
o011re BBIBO/IBI O paboTe U 3aKIII0UYEHUE, O KAUeCTBE UCCIIEI0BAaHHBIX MaTepHAaIIOB.
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TekcT oTyeTa JoMKeH ObITh HAMTMCAH AKKYPAaTHO U pa300pUYMBO OT PYKHU WM MIPEJICTABIICH B
BUJIE pacreyaTky, Mocae KOMIbIOTEpHOU BepcTKU. B 000uX citydasix TEKCT OJIKEH MPEeACTaBIsATh
co0OH JIOTHYeCcKOe HM3JIOKEHHE cyliecTBa Bompoca. Hemomyctumo npuBeneHue Gopmys, TabIuI
0e3 pa3bsCHeHM Bcex 0003HAUeHMI U coKpamieHud. OT4eT JOJKeH ObITh MOHSATEH AJS KaXIO0ro
YUTAIOILEr0 0€3 KaKUX-JIM0O0 JOTOIHUTEIbHBIX BOIIPOCOB Y COCTaBUTENIEH OTYETA.

4. Tlocne mpencTaBiieHUs OTYETa CTYIEHT JOJDKEH UMEThb, KAK MUHHUMYM, TIOBEPXHOCTHbBIE
3HAHUS MO0 KOHTPOJBHBIM BOMPOCaM K paboTe, UMEIOMIMMCS B METOJIMYECKUX YKA3aHUAX, U eMY
BBICTaBIIsIeTCS OaJll, KOTOPHIM OLICHEHa JaHHas JlabopaTopHas paboTa.

6. IIpomexxkyTouHasi aTTecTauus
(konmpoaupyemvie komnemenyuu I1K-1)
Cnucox 0CHOBHbBIX 60NPOCOE K 3auemy

OT MUKPORJIEKTPOHUKH K HAHORJIEKTPOHHUKE.

OCHOBHBIE TEH/IEHLIUH PA3BUTHSI HAHO- U ONTORJIEKTPOHUKHU.

XapakTepuCTUUECKHUE JJIMHBI B ME30CKOITMUYECKUX CHCTEMAX.

KBaHTOBBIE SIMBI, IPOBOJIOKH ¥ TOYKH.

[TomyrpoBOTHUKOBBIE T€TEPOCTPYKTYPHI.

OHEpreTU4ecKuii  CIEKTP  JJIEKTPOHOB U IUIOTHOCTh — DJIEKTPOHHBIX  COCTOSIHMH B
HHU3KOPa3MEPHBIX 00BEKTAX.

Baxneiiiie KBaHTOBOMEXaHUUECKHUE XapaKTEPUCTUKHU TEL.

DHepreTU4YecKuil CrieKTp HEOrpaHUYEHHOTo KprcTaiuia 3D —31eKTpoHHOr o rasa.

DHepreTUYecKuil CeKTp KBaHTOBOM sIMbI. (2D —371eKTpOoHHOT O rasa).

10. DnekTpoHHBIH ra3 B KBaHTOBOM mpoBojioke (1D —ra3).

11. DnexkTpoHHbIH ra3 B kBaHTOBOI Touke (0D — rag).

12. CTpyKTyphl C KBAHTOBBIM OI'PAaHMUYEHUEM 32 CUET BHYTPEHHETO 3JIEKTPUUECKOTO TIOJISL.
13. KBaHTOBBIE SIMBIL.

14. MonynsiroHHO-JIETHPOBAHHBIE CTPYKTYPHI.

15. Jlenbra-nernpoBaHHbIE CTPYKTYPHI.

16. CTpyKTypbl ¢ KBAHTOBBIM OTPaHUUEHHEM 3a CUET BHELIHETO AIEKTPUUYECKOTO MOJISI.
17. Ctpyktypbl MeTaiu1/okucen/ nonynpoBoanuk nojessix MOII tpansucropos (MOS FET).
18. CTpyKTypbl C paciIenIéHHOM 3aTBOPOM.

19. KBaHTOBBIE SIMBI.

20. MoaynupoBaHHO-JIETUPOBAHHBIE KBAHTOBBIC SIMBI.

21. MHOXECTBEHHbBIE KBAHTOBBIE SIMBI.

22. IlonynpoBOJHUKOBBIE CBEPXPEIIETKH.

23. CBepXpeLIETKH.

24. DHepreTHYecKHe JuarpaMmbl CBEPXPEIIETOK.

25. CBoiicTBa 3JIEKTPOHHOI'O T'a3a B CBEPXPEILIETKE.

26. YcTpoiicTBa Ha OCHOBE CBEPXPEILETOK.

27. IlpononbHbIN IEPEHOC.

28. IIpo1onbHBIN TEPEHOC TOPSTYUX ATEKTPOHOB.

29. IlonepeuHslii epeHoc.

30. Pe30HaHCHOE TyHHEIINPOBAHUE.

31. KBaHTOBBII NEPEHOC B HAHOCTPYKTYPAX.

32. KynonoBckast 6110kaja.

33. MoaynsioHHO-JIernpoBaHHble noJeBble TpaH3ucTopsl. (MODFET).

34. bunonspHble TPAaH3UCTOPBI HA TETEPONEPEXOax.

35. TpaH3uCTOpBI HA TOPSIYUX IEKTPOHAX.

36. TpaH3uCTOPHI C pe30HAHCHBIM TYHHETHPOBAHHUEM.

37. OIHORIEKTPOHHBIE TPAH3UCTOPBI.

DN hE LD

O 0~
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38. CiuHTpOHHBIE TPUOOPHI.

39. CnuHoBoO# Tpan3uctop J>KoHCOHa.

40. CriuH-110JI€BBIE TPAH3UCTOPBHI.

41. OCHOBHBIC XapaKTEPUCTHKU (HOTOTIPUEMHHUKOB.

42. ®OTOINOMBI.

43. JlaBuaHBIE (HOTOIUOIBI.

44. ®OTONPUEMHHUKH HA OCHOBE KBAHTOBBIX SIM.

45. @oTOnpUEeMHUKH HAa OCHOBE T€TEPOCTPYKTYP CO BCTPOCHHBIM MAaCCHBOM KBaHTOBBIX
TOYEK.

Memoouueckue pekomenoayuu npu n0020mMoeKe K 3aiemy

ITonroToBka CTYIEHTOB K 3a4eTy BKIIOYAET NPOPAOOTKY JIEKIMH, B TEUEHHE CEMECTpa U
HEIIOCPEACTBEHHYIO IIOAIOTOBKY B JHHM, IIPEALIESCTBYIOIIME 3a4yeTy, BKIIOYasd, KOHEUYHO,
HOJrOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHUIO, BHIITIOJHEHUIO J1a00PaTOPHBIX padbOT U UX 3aLIUTY.

JlJig IOATOTOBKM K OTBETaM BOIPOCHI 3ayeTa (OHU BBIIAIOTCS B KOHIIE CEMECTPA) CTYACHT
JIOJDKEH HMCIIONIB30BaTh HE TOJBKO KypC JIEKLUH, HO U OCHOBHYIO M JIOIOJHUTENIBHYIO JINTEPATYPY
JUIsl BBIpAOOTKM YMEHUS JaBaTh pa3BEPHYTHIE OTBETHI HAa IOCTABICHHBIE BOIPOCHI.

B Xxozme moaroTtoBku K 3a4eTy CTYAEHTY HE00XO0AMMO oOpaiaTh BHUMAaHUE HE TOJIBKO Ha
YPOBEHb 3alIOMMHAHMS, HO U HA CTEIICHb IOHUMAHHUs U3Y4a€MbIX BOIIPOCOB. A 3TO JOCTUTaeTCs HE
IIPOCTBIM 3ayYMBaHUEM, a YCBOCHHMEM IIPOYHBIX CHUCTEMATU3UPOBAHHBIX 3HAHUN AHAIUTUYECKUM
MbllieHHeM. Clie1oBaTeNbHO, HEMOCPEICTBEHHAsl MOATOTOBKA K 3a4eTy JOJKHAa B Pa3yMHBIX
IIPONOPUUAX COYETATh U 3allOMUHAHKE, U IOHMMaHUE IIPOrPaMMHOI0 MaTepHalla.

Pacnpeodenenue 6annoe mekyuwiezo, pyoexicnozo KOHmMpoa

Ne Oo6masn 1-71 Touka 2-s1 TOUKA 3 Touka
cymMma
1. | Tekymmii KOHTPOJb
MOCEIICHNE 3aHATHI 10 3 3 4
OaioB Oamta Oamna baiia
BBIIOJIHEHUE U 3alllATa 21 7 7 7
1a060paTOpHBIX paboT Oamn OasoB OaIoB 6aioB
2. | PyGe:kHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amioB 0ajoB 0aJoB 0anoB
KOJUIOKBUYM 24 8 8 8
Oamra 0aJoB 0aJoB 0anoB
HUroro 70 23 23 24
0aJ1I0B o0aj1a oas1a oaja

Kpumepuu oyenusanusn

[Ipu ocBoeHnu nucHUIUIMHEI hopMmupyroTcs komneTeHuu ITK-1. Yka3aHHbIe KOMITIETCHITTH
(bopMUPYIOTCS B COOTBETCTBUU CO CIEIYIOIIMMHU dTallaMHu:
e (opmupoBaHME W pa3BUTHE TEOPETHUYECKUX 3HAHUN, MPETyCMOTPEHHBIX YKa3aHHBIMH
KOMITETCHIIMAMU (JICKITMOHHBIC 3aHATHS, CAMOCTOATENIbHAS padoTa CTY/ICHTOB);
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e TpUOOpeTEeHHEe M pPa3BUTHE MPAKTHUYECKUX YMEHUU, MPEIyCMOTPEHHBIX KOMIIETCHIIUSIMH
(;1aboparopHbIe pabOTHI, caMOCTOSATENbHAs PaboTa CTYICHTOB);

® 3aKpeIUICHUE  TEOPETHYECKMX  3HAHUW, YMEHUH M INPAKTUYECKUX  HABBIKOB,
MPEyCMOTPEHHBIX KOMIIETEHIUAMU (1abopaTopHble pabOThl, MPAKTUKH, BBITYCKHAs
KBATM(UKAIIMOHHAS padoTa).

Kpumepuu OUCHKU Kauecmea 0C60€eHuUA 0ucuunﬂuubt, 3aeepmalomeﬁc;l 3auemom

Bajbl
. ., | PesyabTar .
(pefiTHHIOBOI 0CBOCHIS TpeGoBanus ypoBHIO cOPMHPOBAHHOCTH KOMIIETeHIMIA
OLIEHKH)
OOyuaronuiics OCBOWJ 3HAHUS, YMEHHsS M HaBBIKA BXOJAIIME B
COCTaB KOMIIETEHLIMI:
3auTeHo .
(6e3 INIK - 1 - CnoocobGen cTpouth mpocTeimme (U3NIecKue u
nponexyper | METCMATHIECKHE  MOZJENH npuboOpoB, CXeM, YCTPOWCTB W
61-70 p C,Z[a‘ll}/llp YCTAaHOBOK  JJIGKTPOHMKM ¥  HAHOAIEKTPOHUKH  Pa3IMYHOIO
sauera) (YHKIMOHAIBHOIO  Ha3HAueHWs, a  TaKkKe  MCIOJIb30BaTh
CTaHJApTHbIE IPOTrPaMMHBIE CPEACTBA HMX KOMIIBIOTEPHOIO
MO/JICJIUPOBAHUS.
3autero (¢ OO6yuaromuiics nposiser komnerenunu [1K-1, Ho He B moxHOM
HpoLeypoii 00beMe BXOSIINX B UX COCTAB AeUCTBUIN. OOyUaOmUIC MOXKET
36-61 p Cﬂaq};lp JOMYCTUTh HEKOTOPbIE HETOUHOCTH, HETPYObI€ OIIUOKH,
sauera) 3aTPYyIHATHCS B U3JI0’KEHUU MaTepualia, HO IIPaBUJIbHO OTBEYATh
Ha 3a/1aBacMble €My BOIIPOCHI.
MeHee 36 HE JIONyLIEH
AoTyIH Komnerenuu He chopMupoBaHbI
Oamia K 3a4eTy

«3a4TeHo»  BBICTABISAETCS  OOydYaroOLIEMyCs, MPOJEMOHCTPUPOBABIIEMY  IIOJIHOE,

BCECTOPOHHEE, OCO3HAHHOE MPABUIIBHOE 3HAHNE IIPOrPAMMHOI0 MaTepHana v U3JI0KUBIIEMY OTBET
JOTMYHO, TI'PaMOTHO, YyOeIuTeNbHO, TOTOBOIO K  JalbHeilleMy mpodeccHoHaIbHOMY
COBEPILEHCTBOBAHUIO.
[Ipu otBeTe OOyYarOIIUICS MOXET AONYCTHTh HEKOTOpblEé HETOYHOCTH, HErpyOble OIIMOKH,
3aTPyIHATHCS B CAMOCTOSITEIbHOM H3JI0KEHUU MaTepuaia, HO MPaBUIbHO OTBEYATh HA 33J]aBaeMble
€My BOIPOCBHI, B pE€3yJbTaTe HABOASIIMX BOIPOCOB C IOMOIIBIO IIPENOAABATENs HCIPABIATH
JIOTIYIIIEHHbIE OMIMOKHU U HETOYHOCTH.

«He 3auTeH0» MOXeT OBITH BBICTABIEHO OOyuarolemMycs, OOHApYKUBIIEMY HETOIHOE,
HEOCO3HAHHOE 3HaHUE Y4eOHO-IPOTrpaMMHOrO MaTepHuala, JOIyCKarolleMy TIpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO U3JI0KUTh OTBET Ha BOIPOC, OTBEYAIOIEMY HENPABUIBLHO WU HE
JIaloIleMy OTBET Ha 3aj[aHHble BONPOCHL. JIeMOHCTpUpYEMBbI ypOBEHb 3HAHMI He MOXeT ObITh
MPU3HAH I0CTATOYHBIM /7151 NPOGECCHOHATBHON AESITETbHOCTH.

7. MeTtoanuecKkue MaTepHaJIbl, ONpele/solue Npoue1ypbl OLCeHUBAHUS 3HAHMM,
YMEHHil, HABBIKOB H OIBITA AeATEIbHOCTH

TaGJ’II/ILIa 6. PCBy.]'H:TaTBI OCBOCHUA yqe6H0171 JAUCHUIUIMHEI, TOJJICIKAIINEC ITPOBCPKE.

Pe3yabTaThl 00yuyeHus OcHOBHBIE IOKA3aTEJIH OLEHKH Buj ouenoynoro
(koMHneTeHNH) pe3yJbTaToB 00y4eHHs MaTepHuaJia
CnocoOHOCTh CTpOUTh | JHame: TpocTeiimme (Gu3ndeckne | | BeIoJIHEHHE U
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npocreimue Gu3ndeckKue u

MaTeMaTHYECKUe  MOJENU
puOOpPOB, CXEM,
YCTPOMCTB M  YCTAaHOBOK
JIEKTPOHUKHU u
HAHORJICKTPOHHUKH
Pa3IM4HOTO
(YHKIIMOHATIBHOTO
Ha3HA4YeHMs, a  TaKke
UCTIOJIb30BaTh
CTaH/IapTHbHIE
POTPaMMHBIE CPEACTBA MX
KOMIIBIOTEPHOTO

moaenupoBanus. (ITK-1)

MaTeMaTHUYecKue MOJEIN MPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK AJIEKTPOHUKU U
HaHORJIEKTPOHUKHU; 0COOEHHOCTH
IpUOOPHO-TEXHOJIOTUYECKOTO
MOJEJINPOBAHUSA MHUKPO- u
HAHOXJIEKTPOHHBIX YCTPOMCTB.

Ymemp: ctpouth npocreimme Gpusndeckue
U MaTeMaTHYeCKUEe MOJEIU MpUOOpOB,
CXEM, YCTPOMCTB U YCTAaHOBOK 3JIEKTPOHUKHU
u HAHOAJICKTPOHHUKH Pa3InIHOTO
(YHKIIMOHAJILHOTO Ha3HAYCHUS,
HCIIOJIB30BaTh CTaHIAPTHBIE IIPOrpPaMMHEIE
CpeCTBa KOMITBIOTEPHOT'O MOJICITHPOBAHUSI.

Bnaoemo: HaBbBIKaMU HUCIIOJIB30BaHUA
CTaHJAPTHBIX IMpOorpaMMHBIX CpCaAcCTB
KOMIIBIOTCPHOT'O MOACIIMPOBAHUA.

3almTa
nabopaTOpHBIX padoT;
TUTIOBBIC OIICHOYHBIC
MaTepHuabl 11
YCTHOTO OTIpoca
(pazoen 5.1.1);
TUTIOBBIC TECTOBBIC
3aianus (pazoen
5.2.);

TUIIOBBIE OIICHOYHBIE
MaTepHalIbl K 3a4eTy
(pazoen 6.).

Bremonnenue u
3alInTa
n1abopaTopHEBIX PaboT;
THIIOBBIE OIEHOYHBIE
MaTtepuaibl st
YCTHOTO OTpoca
(pazoen 5.1.1);
TUIIOBBIE TSCTOBBIC
3ajaHus  (pazden
5.2.);

THUIIOBBIE OIEHOYHBIE
MaTepHuabl K 3a4€Ty
(pazoen 6.).

Brinosinenue u
3aImTa
1a00paTOpHBIX PadoT;
THTIOBBIC OTICHOYHBIC
MaTepuabl 1Jis
YCTHOTO OIpoca
(paszoen 5.1.1);
THUTIOBBIC TECTOBBIE
3aiaHus  (pazoen
5.2.);

TUTIOBBIE OIICHOYHBIE
MaTepHabl K 3a4eTy
(pazoen 6.).

8. YueOHO-MeTOAMUYECKOe oDecniedeHre TUCHUTITUHBI (MOTYJIs1)

Ocnoenan numepamypa

1. Mumkwun, I'.I". HanosnexktpoHuka. DaeMeHThI, MPUOOPHI, YCTpOHCTBA: ydeObHOe mocodue. /
['.I'. Humkun, 1.M. Arees-M.: U3znatensctBo "JlaGopatopus 3nanuii", 2012. — 408 c.

2. EBpokumos, A.A. Ilonydyenue u uccienoBaHie HAHOCTPYKTYp. JlabopaTopHbI MpakTHKyM
10 HAHOTEXHOJOTHAM: yueOHoe mocobue. — M.: UsnatensctBo "JlabGopaTopust 3HaHmii",

2011.— 146 c.
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3. Mummuna, E.JI. Metoasl noiqydyeHuss U UCCIEAOBAHHUS HAHOMATEpUAIOB U HAHOCTPYKTYP.
JlaGopaTopHBIii TPakTUKYM 1O HaHOTexHoJorusM.— M.: M3partenbctBo '"JlaGoparopus
sHanui", 2014. — 184 c.

4. bopucenko, B.E. Hanosnexkrponuka: Tteopuss W npaktuka. — M.: H3marenbcTBo
"Jlabopatopus 3Hanuit", 2013. — 371 ¢

Jlonoanumensnan numepamypa

5. H.H. I'epacumenko. Kpemuuii — marepuan HaHoanekTpoHuku. - M.: Texnocdepa. 2007. - 32
9K3.

6. B.H. Jlo3oBckuii u ap. HaHoTexHONIOTUS B 2/EKTPOHUKE. BBeeHNE B CIEUATIBHOCTD: Y4.
mocodue. - CII6: U3n-Bo «Jlars». 2008. - 336 c.

7. A.A.llyxa. Hanoanekrponuka. M.: @usmatknura - 2007, 464 c.

8. Hanorexnomorus. ®wusuka. Ilpomneccel. JImarnoctuka. Ilpubopsl. / Ilom pen. B.B.
Jlyunnuna, M.M. Tauposa. M.: ®uzmaraut. 2006. - 554 c.

9. Maprunec-lyaptr u Jp. HaHoTexHOJOrMM M MHKpPO- M ONTOIEKTPOHUKU. M.:
Texnocdepa. - 2007.

Ilepuoouueckue uzoanusn

[lepeuenp nmepuoaUYEcKUX M3AaHUM, TomydaeMbix Oubimorexorr KBI'Y, B KOTOpBIX CTyneHT
MOXET O3HAaKOMHTBHCSI C COBPEMEHHBIMH JOCTI)KEHUSIMU B 00JAaCTH 3JIEKTPOHMKH, MHUKPO H
HAHODJIEKTPOHMKHU:

o Ousuka. (Pusuka MNOIYNPOBOJHUKOBBIX IPOBOJHUKOB WU JIU3JIEKTPUKOB, KBAHTOBAs
anekTpoHuka). M3sectus BY3os;

DNEKTPOHUKA;

®Du3MKa U TEXHOJIOTUS NTOJIyIIPOBOIHUKOB;
MUKpO21EKTPOHKKA,;

KBaHTOBas 311EKTPOHHUKA.

Humepnem-pecypcut

http://lib.kbsu.ru/ - bubnuorexa KbI'Y.
http://www.garant.ru/ - CrpaBouHas mpaBoBasi cuctema «l apanr.

http://www.consultant.ru/ -CripaBounas nipaBoBas cuctema «Koncymnprantllnrocy.
http://www.studmedlib.ru - 9bC «KoHCynbTaHT CTyI€HTa
http://www.ph4s.ru/book_electronika.html - OGpa3oBarenbHbliif mpoekt A.H. Bapruna
http://www.Russianelectronics.ru -moptan «BpeMs d7eKTpOHUKI;

http://www.platan.ru — KkaTanor 3J€KTPOHHBIX KOMIIOHEHTOB;

http://metodist.Ibz.ru/iumk/nano/lections.php - BUAEOpPOIUKU IO HAHOTEXHOJIOTHUH;
http://nano.fcior.edu.ru — karanor Hay4HO- 00pa30BaTENbHBIX PECYPCOB IS
HaHOUHIYCTPUHU.

WX A=

10. https://www.sciencedirect.com/ - [TonHOoTEKCTOBasg 0a3a JaHHBIX ScienceDirect.

9. IIporpamMmmHoe o0ecrieyeHUe COBpeMEeHHbIX HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIl
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https://www.sciencedirect.com/

1. CTymeHTBl WMEIOT JOCTYyN K €IWHOMY O0pa30BaTeIbHOMY IMOpTaly, I/I€ MOTYT B
OTKPBITOM JIOCTYIIE IMOJI30BAThCS pecypcamMH y4eOHO-METOAMYECKOM JIUTEPaTyphl, SABISIOMIUMUCS
paspaborkamu Benymux BY30B Poccun.

2. JInst peATUHTOBOTO KOHTPOJIS UCIIOJIb3YETCSl CUCTEMa KOMITbIOTEPHOTO TECTUPOBAHUS Ha
0a3ze mporpammHoro obecreueruss Moodle.

3. Ilpu BbIIOMHEHUH J1AOOPATOPHOTO MPAKTUKyMa CTYIEHTHI B 00S3aTENIbHOM MOPSIKE
MPOBOSAT 00Pa0OTKY IKCIIEPUMEHTAILHBIX JaHHBIX C MPUMEHEHUEM MTPOrpaMMHBIX cpea Microsoft
Exell, MathCad.

4. B pamkax o0OecrieueHus] MPUMEHEHHSI KOMIBIOTEPHBIX TEXHOJIOTHA B 00pa30BaTEIbHOM
MPOLIECCe UMEIOTCS CIIEeUAIN3UPOBAHHBIE KOMITBIOTEPHBIX KJIacCa C COBPEMEHHBIM MTPOTrPAMMHBIM
obecrieueHreM U UMEIOIIUM BbIXO] B IHTEepHET.

10. MaTepI/IaJIBHO-TeXHI/I‘leCKOC o0ecrneuyeHue AUCHUIIJIHHBI

MarepraibHO-TEXHUYECKYIO 0a3y JUisl MPOBEACHUS 3aHATHI 1O JUCIUILUTIHE COCTaBIISIOT:

e CrelMaTM3UPOBaHHAS ayIUTOPUs, UCTIONb3yeMas IIPY IPOBEICHUM 3aHITUM JIEKIIMOHHOTO
tuna Nel36, pacnonoxxkennas no agpecy: 360004, KaGapavno-bankapckast peciyoinmka, T.
Hanbumk, yn. YepusiueBckoro, 175, yueOHblii kopmyc yHuBepcutera Ned (OMD),
OCHAIIIEHHAs] MYJIbTUMEIUIHBIM IPOEKTOPOM M KOMIUIEKTOM alapaTypbl, O3BOJISIOLIEH
JIEMOHCTPUPOBATH TEKCTOBBIE U IpauuecKue MaTepHabl;

e pabouee MECTO MPEIoIaBaTes;

e pabouue MecTa CTYyJICHTOB;

e MeJoBas J0CKa.

MynbrumenuiiHasi Mpe3eHTAalus, COMPOBOXKIAIOIIAS JIEKLIMIO, T03BOJISIET IPENOIaBaTelIo
aKIIEHTUPOBaTh BHUMAHKE CTYJICHYECKOHN ayIMTOPHH Ha KIIFOUEBBIX BOIIPOCAX JIEKLIUH.

JucrumnmHa obecriedyeHa:

® TECTOBBIM MaTrepuajlaMHi B  3JIEKTPOHHOM oOydvaromieit cucreme «Moodley (OTKpbIThIA
YHUBEPCUTET);

®  KHIDKHBIM (JOHIOM OUOTHOTEKH;

®  3JIEKTPOHHBIMHU BEPCHAMM JIEKLIMIA U YIEOHHKOB.

JlaGopatopHble 3aHATHA TpoBoasTcs B jabopatopun Nel36 «TBeprorenbHas SIEKTPOHUKAY,
pacrionoxkeHHoit 1o aznpecy: 360004, KaGapauno-bamkapckast pecnyonuka, 1. Hampumk, yoo.
YepusbieBckoro, 175, yueOHbIi koprmyc yHuBepcurera Ne4d (OMD), ocHaiieHHONW HEOOXOIMMBIM
000pyIOBaHUEM:

® U3MepuTellbHbIE TNpUOOpPbl U OOOpYIOBaHHME IO  KCCIEIOBAHUIO  CTaTMYECKUX,
JMHAMUYECKUX M YaCTOTHBIX IApaMETPOB M XAPAaKTEPUCTUK JAUOIOB, TPAH3UCTOPOB
(GUITOJISPHBIX M TIOJIEBBIX) U THPHUCTOPOB (IMOIHBIX U TPUOIHBIX);

®  U3MEpHTENb XapaKTEPHCTUK MOITYIPOBOIHUKOBBIX pHOopoB J12-56;

e  CTEeHJ JJIs U3MEpEeHus apaMeTpoB U xapakrepuctuk JIITIO-2;

e [U(pOBBIE BOJIBTMETPHI, AMIEPMETPHL, MOCTHI MOCTOSHHOIO M TEPEMEHHOIO TOKa,
reHepaTopsbl, OCIIIUIOrpadbl, UCTOYHUKH MUTAHUSL, MYJIETUMETPBI U JIp.

CTyneHTsl MMEIOT J0CTYN uepe3 VHTepHeT JOCTyn K 3JIEKTPOHHOW oOOydJaromel cucreme
«Moodle» (OTKpBITEIN YHUBEPCUTET), KOTOPAst TO3BOJISIET Pa3MEIIaTh AIEKTPOHHBIE YaeOHbIE KypPCHI B
CBOOOJIHOM JIOCTYTIE JUIS CTYJICHTOB YHUBEPCHUTETA.

[Ipn npoBeieHny 3aHATHIA JIEKIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHI HCIONIB3YFOTCS:
JUYEH3UOHHOE NPOZPAMMHOE 0Decneuenue u c60000H0 pacnPOCMPAHAEMble NPOZPAMMBL:

e Microsoft Office muuensust: [loroBop Nel35 or 22.05.2018, moroop Ne 51-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, noroop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, morosop Ne 4/14-08 ot 14.08.2015,
norosop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, moroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
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Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar ot 20.04.20009,
ceprudukar ot 18.06.2008, cepruduxar ot 12.10.2007, ceprudukar ot 14.03.2007,

e apxuBatop 7z, Adobe Acrobat Reader immmeH3ws: mpemocTaBisieTcsi OECIUIaTHO Ha
ycnoBusX 1o azapecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome mumeH3us:
NPEOCTABIISIETCS OECIIATHO Ha YCIOBHSX JIMIICH3MOHHBIX COTJIAIICHUI Ha IPOrPaMMHOE
obecrieyeHne c OTKPBITHIM UCXOITHBIM KOJIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

JI1sl CTYICHTOB C OTpaHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI CO3/[aHBI CIICIIHAIBHBIC YCIIOBHS

JUIs ToiydeHus: oOpaszoBaHusl. CHenuann3upoBaHHOE ITOMEIIEHUE JUII MHBAIMIOB DPACIOIOKEHO I10
anpecy: 360004, KabapnuHo-bankapckas pecnyonvka, r. Hanmbunk, yin. UepHbimeBckoro, 173, riaBHbIN
y4eOHBII KOpIyc YyHUBepcHUTeTa, aynuropust Nel4S.

B HEAX OOCTYITHOCTH IIOJIYUCHHS BBICHICTO 06p330BaHI/IH 1o O6p330BaTCJ'II>HBIM IporpaMmam

HWHBAIIWIaMH U JIMIIAMU C OIr'paHUYCHHBIMH BO3MOKHOCTAMM 310POBbsl YHUBCPCUTCTOM oOecreunBaercs:

aJIBTEPHATHUBHOM BepCHei OHIIMATLHOTO caiiTa B ceTH «VHTepHeT» 1is ClIa0OBHISIINX;
MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAFOIIETO 00YYAIOIIEMYCsl HEOOXOIMMYHO TTOMOIITb;

JUTsl HHBJIMJIOB U JIMI] C OTPaHUYCHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI 10 CITyXY — JyOJIMPOBaHUEC
BCJIYX CIIPaBOYHOW MH(OPMAILIUK O paclMCaHUU y4eOHBIX 3aHSTHIL; 00CCTICUCHHE HaICKAIMHE
3BYKOBBIMH CPEICTBAME BOCIIPOHM3BEACHHS HH(POPMAITUH;

JUTsl MHBATUIIOB M JIMI[ C OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI, UMCIOIIMX HAPYILICHUSI
OIOPHO-/IBUTATEIIHOTO arimapara, CO3JIaHBI MaTepUaIbHO-TEXHUUECKHE YCIIOBUS
00€eCTIeYnBaONIE BO3MOXKHOCTh OECTIPEMATCTBEHHOTO JIOCTYNa OOyYaromuxcss B y4eOHbIC
MIOMEILICHUSI, OOBCKTY THTAHWS, TYaICTHBIC M JPYTMe IMOMEHICHHUS YHHBEPCHUTETa, a TaKKe
npeOBIBAHUS B YKa3aHHBIX MOMEIICHUSIX (HAIMYUE PaCIIUPEHHBIX JBEPHBIX TIPOSMOB, TIOPYYHEH 1
JPYTUX MPUCHIOCOOJICHHUH).
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JIner usmeHeHuii (1onosHeHunii) B pado4eii mporpaMmMe JTUCHUILIHHBI (MOLYJIs1)
«JIeMeHTBI M IPUOOPHI HAHOYJIEKTPOHUKI» 110 HANIPABJICHUIO IOATOTOBKH

11.03.04 D1eKTpOHHKA U HAHOIJIEKTPOHUKA Ha 202__ — 202 Y4eOHBIN 1o
Ne ni/m JaemeHT (myHKT) PII{ Ilepeyenb BHOCMMBIX | [IpuMeyanue
H3MeHEeHU I

Obcyancoena u pexomenodo8ana Ha 3ace0anuu Kageopul
JIEKTPOHUKHU U IUPPOBLIX HHHDOPMAIIMOHHBIX TEXHOIOTHH,
pOTOKOJ Ne OT«___ » 202___r.

3aBenyommii kageapoi /  P.I. Temes/

MIOATINCH pacumdpoBKa MOATUCH nara
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