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. HEJIN U 3AJAYHN JUCTIAITJIMHBI

I[I/ICI_[I/IHJII/IHa «I[OHOJIHI/ITCHBHBIG TJIaBbl (bl/I3I/I‘IeCKOI\/JI QJICKTPOHUKW» - JHUCHHUIIIMHA,
u3ydaromass (Qu3MUecKue TPOIECChl B  HAaHOPAa3MEPHBIX — MaTepuaiax TBEPAOTEIbHON
SIEKTPOHUKHU. ['7aBHBIM 00pa3oM OHa HMMeEeT Jelo C pa3pabOTKOH NPHHIMIIOB CO3MAHHS
COBPEMEHHBIX JJICKTPOHHBIX YCTPOWCTB C BBICOKOIl IUIOTHOCTBhIO 3amucu WH(popMmanuu u
BBICOKUMH CKOPOCTSIMU €€ 00pabOTKH.

Ieas kypca — nath OakanaBpaM OCHOBHBIC MPEJICTABICHHS O COCTOSIHHU MCCIICIOBAHMIMA
B  MHUKPOIJICKTPOHUKEC, O3HAKOMUTH C MCTOAaMH, HNPUMCHACMBIMU [IPpU pa3pa60TKe u
IPOCKTHPOBAHUH BBICOKOCKOPOCTHBIX YCTpOWCTB. CoJliepikaHue JMCHUILIMHBI HANPABICHO Ha
HN3YUCHUC TMIPUHIUIIOB paGOTBI OJICKTPOHHBIX CHUCTEM, OIMHMCAHUC OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX
IPOLIECCOB, MPOTEKAMLIME B MaTepuajiax, COCTABIIIOIINX OCHOBY COBPEMEHHOH (u3mueckoit
NIEKTPOHUKHU U HAHOIJICKTPOHHKH.

3amaun Kypca - HayyuTh OaKalaBpOB OPHUCHTHPOBATHCS B OCHOBHBIX HAIIPABJICHUSX
pa3BHUTHUS U POOJIEMATUKE COBPEMEHHOMN (PU3MYIECKO IICKTPOHUKH U HAHOAICKTPOHUKH.

Il. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICIII/IHJII/IHa «I[OHOJIHI/ITGJIBHI)IG TJIaBbI (1)I/I3I/I‘ICCKOI71 SJICKTPOHUKH» OTHOCHUTCA K 4aCTH,
dbopMupyeMoil yuacTHUKaMHu 00pa30BaTEIbHBIX OTHOLICHHIA.

OcBoenune JUCHUITIINHBI «I[OHOJ'IHI/ITGJII)HI)IG TJIaBbI (1)I/I3I/I‘~IGCKOﬁ SJICKTPOHUKU >
HeoOXoauMo A IpodecCHoHaIbHOW padoThl B 00JaCTH HAHOXIEKTPOHUKH. M3yueHue kypca
npeamnojgarac€T HaJIMn4u€ OCHOBHBIX 3HAaHUH TI0 JUCHUITIIMHAM <<PaIII/103JIeKTp0HI/IKa)), «Teopym
Kosebanui», «KBanToBas MmexaHukay», «Dusndeckas 3JeKTPOHUKA U KBAaHTOBAas painopU3UKay.

HOJIyquHI)IG B IMPONECCE N3YUCHUA KypCa 3HAHUA U HABBIKKU MOT'YT OBITH HCIIOJIBL30BAHEI
BO BpeMsi TMPOXOXKACHUS TMPOU3BOACTBEHHONW  TMPAKTUKH, BBIMOJIHEHUS  BBIMYCKHOMN
KBTM(DUKAIIMOHHOM pabOTHI, a TAK)KE B AalbHEHIICH MTpodeccnoHaIbHOM padoTe.

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JNCHUIIJIMHBI

[Ipouiecc ocBOeHMS JUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHE KOMIETEHIMH B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 03.03.03 Paanopusuka.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JA0CTHKEHHUs KOMIIeTeHIN I

HNuauxkaropsl
Komnerennus . PesynabTaTnl 00yyeHus
KOMIeTeH Ui
ITK-1 NAK nx-11 3HaTh:  OCHOBHBIE  (pu3MUecKue
Cnocobnocmyo Ipumensem ¢u3uxo- | IPOLIECCHI U SBJICHUS, TPOTEKAOIIINE
UCNONb308aMD Qusuxo- | mamemamuueckuil B HAHOPA3MEPHBIX CTPYKTYpax
MamemamuyecKkue 3HaHus 8 | annapam 6 cghepe ceoeti | YMeETh: GOPMYIUPOBAaTh OCHOBHBIC
cghepe ceoell | npogeccuoHanbHol HalpaBJICHUSI  HCCIENOBaHUN B
npogheccuonanvrou oesmenbHoCmu (u3MKe HaHOpPAa3MEpPHBIX CTPYKTYD,
oesamenbHOCMuU pa3paboTke YCTPOMCTB,
3JIEMEHTHOMN 6a3bl "
TEXHOJIOTUYECKUX MTPOLIECCOB
Brnanets: HaBBIKAMHA pacyera
HAaHOPa3MEpHBIX  CTPYKTYp  JUIA
MPUMEHEHWsI B COBPEMEHHBIX

YCTPOMCTBAX




IV. COAEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

Oobem AUCHHUIIIMHBI COCTABJIACT 3 3aYeTHBIX CAMHMHII, 108 uacoB

®opMa NPOMEKYTOUYHOM ATTECTANUN: 3a4eT

4.1. Conep:xaHue TMCUHUILJIMHBI, CTPYKTYPUPOBAHHOE M0 TeMAaM, ¢ YKa3aHHeM BH/I0B y4eOHbIX 3aHATHII U 0TBeIECHHOI0 HA HUX
KOJINYECTBA aKaleMHUYeCKUX YaCOB

Buzsl yaeOHOM paboTHI,

BKJIFO4as1 CaMOCTOATCIIbBHYIO pa60Ty 06y‘IaIOIJ_[I/IXC$I,
MPAKTUYCCKYIO ITOATOTOBKY U TPYAOCMKOCTb

®
>
=
= =
g E (B yacax)
g s 3 ®opmMa TeKyIero
Ne 52, KonTakTHas paboTta mpernoaaBares ¢ =
Pa3nes qucuuminHbpl/Tema = e 2 KOHTPOJIA
1/H g9 00yJaromuMucs =
2 2w g g ycrneBaeMocTH
S o % = S
=" g = ) E <
% 5 25 MpakTHyeckoe Q &
= = = Jlexkuust | / 1aboparopHoe | KoHcyabTanus c%
5 Q el
U m S = 3aHATHEC U
1 2 3 4 5 6 7 8 9 10
1 Pasnen 1. Tennenuun pa3sBUTHSA
¢buznueckoi JNEKTPOHUKHU u 10,1 3 2 2/2 0,1 4 YcTHBIN onpoc
MUKPODJIEKTPOHUKH
2 Pazgen 2. MaruuTHble B3aUMOJECHCTBUS U .
A g 13,1 4 4/4 01 5 VT onpoc
MarHUTHBIE CTPYKTYPBI
3 Pasnen 3. @eppoMarHuTHBIE METAJLIBI 8 13,2 4 4/4 0,2 5 ITuceMeHHBIN onpoc
4 Paznen 4. Tpancnopt HocuTenel Toka B
HEMAarHUTHBIX MeTajuiax u 15,1 4 2 4/4 0,1 5 VYcrHbIl onpoc
TIOJTYTTPOBOTHUKAX
5 Pazgen 5. CnuH-3aBUCAIIMIT TPaHCIIOPT B .
1 m P p 10,1 4 2 212 0,1 4 YcTHBIN ompoc
MarHWTHBIX MeTaJllaX, MOJYIPOBOTHUKAX




U TeTEPOCTPYKTypax
6 Paznen 6. ['urantckoe
MarHUTOCOIPOTUBIICHUE (I'MC). 10,1 4 2 2/2 0,1 4 VYcTHBIN onpoc
TyHHETbHOE MAarHUTOCOITPOTHUBIICHHE
7 Pa3znen 7. CnuHOBbIE KiamaHbl (BEHTHIIN) U
CIIMHAJIEKTPOHHBIE YCTPOICTBA JUIsl 3aIIUCH 15,1 4 2 4/4 0,1 5) YcTHBIN onpoc
nHpopmaruu
8 Paznen 8. TodeuyHnble = MarHUTHBIE
KOHTAKTEL. CaepxImpoBoasias 10,2 4 2 2/2 0,2 4 [TucbMeHHBIH orpoc
CIIUHTPOHHKA
4.2. T1aH BHeaAyIUTOPHO# CaMOCTOSITEILHOW PaG0ThHI 00y4AIOIIUXCS 10 THCIIHIITTHHE
Cemec HaszBanue pasnena, Temsl CamocrosiTenbHasi paboTa 00yJaronuxcst OrnieHo4HOE Y4eOHo-
B Bu1 caMOCTOSATENBHOM Cpoku | Tpymoemkoc CPELCTBO MeTOMYECKOe
pa6OTLI BBIIIOJIHE Tb (qac.) obecneyeHue
HUs CaMOCTOATECIIbHO
(memens i paboTHI
ceMecTpa)
8 Paznen 1. Tennenuuu pa3BuTHs GU3HIESCKOM PaGora ¢ yueOHUKOM, 1-2 . Hcrounuku u3
> > YcTHEI# onpoc OCHOBHOH U U3
AJIEKTPOHUKHU ¥ MUKPOAJICKTPOHUKH CIPAaBOYHOU JIMTEPATYPOH, 5
> JOIIOJIHUTCIIBbHOU
8 Pazgen 2. MarHuTHEIE B3aUMOJECHCTBUS U NCPBONCTOYHHUKAMU, 3 . JTUTEPATYDBL:
VYeTHbIM onpoc paTypeL;
MAarouTHBIC CTPYKTYPBbI KOHCIICKTOM CamocTosTeNnbH
8 Paznen 3. ®eppomarHuTHBIC METAJLTBI 5 [TucbmenHbII BIil TOMCK
o1poc JTUTEepaTypsl Ha
8 Paznen 4. Tpancnopt HOCUTEINEH TOKA B 5-6 . 0bpasoBaTeNbHEI
Y CTHBIN OoIpoc X pecypcax
HEMarHUTHBIX MeTallJIaX U MOJYIMPOBOAHUKAX >
- JOCTYIHBIE 10
8 Paznen 5. CriuH-3aBUCAIII TPAHCTIOPT B 7-8 HO}II"I/IHy H
MarHUTHBIX MeTaJlJiaX, HOTYMPOBOJHUKAX U YcTHBIN ompoc napoo,
TCTCPOCTPYKRTYpax TIPETOCTABIISEMBI
8 Paszen 6. [uranrckoe 9 M Hayunoit
marauroconporusienue (I'MC). TyHnenbHOE VYerHbIN onpoc Oubnmorekoii
MarHUTOCOIIPOTHUBIICHUE ury




8 Paznen 7. CriuHOBBIE Ki1anaHbl (BEHTHIIN) U 10
CIIMHAJIEKTPOHHBIEC YCTPOMCTBA JUIsl 3alIUCH 3) VYerHbli onpoc
nHpopmaruu

8 Paznen 8. Toueunble MarHUTHBIE KOHTAKTHI. 11 4 [TucpmeHHBII
CepxnpoBodIasi CIUHTPOHUKA onpoc

OO6muii 00beM CaMOCTOATEIHLHOM PabOTHI IO TUCIUILTHHE (4Yac) 37




4.3. Coaep:xanue y4eOHOro MaTepuaJia

Pa3neu 1. Tenaenunu pa3zBuTus GU3NYECKOHN JJIEKTPOHNKH M MUKPO3JIeKTPOHUKH

1.1. Marepuainbl, METObI IPOEKTUPOBAHUS TEXHOJIOTMYECKUX ITPOLECCOB

1.2. CoBpeMeHHbIE TEXHOJIOTUU

1.3. Hanopa3MepHble CTPYKTYPbl 1 HAHOTEXHOJIOTUH
Pa3nes 2. MarHuTHbIe B3aUMO/1eliCTBUSI  MATHUTHbIE CTPYKTYPbI

2.1. MarautHoe UNoJib- JUIIOJILHOE B3aUMOICUCTBUE

2.2. OOMeHHBIE B3aUMOJICHCTBUS

2.3. ®eppOMarHuTHBIA MOPAIOK

2.4. AatudeppomarneTusm, peppruMarHeTu3M
Pa3znes 3. ®eppoMarHuTHbIE MeTAJLIbI

3.1. 3oHHAas CTPYKTYpa (eppOMArHUTHBIX METAILIIOB

3.2. Moaens MotTta 30HBI IPOBOJUMOCTH (hepPOMArHUTHBIX METAJIOB

3.3. Mopenp B3auMMOJCHCTBUS MEXIY JIOKAJIM30BAaHHBIMU U JEJIOKATM30BaHHBIMU
3JIEKTPOHAMHM B IIPOBOSAIINX MArHETUKAX.

Pa3nes 4. TpancnopTt HocHuTe/Ie TOKAa B HEMAarHUTHBIX MeTAJ11aX U NMOJYNPOBOIHMKAX

4.1. Kimaccuueckas teopus [pyne- Jlopenua. Kunernueckoe ypaBHeHue bosbplmMana.
MaraerocornpoTruBIE€HIUE METAIOB U MOJIYIPOBOJHUKOB.

4.2. Db dext Xomna.

4.3. Meron ¢pyukuwmii ['puna. @opmyna Ky6o mst mpoBoguMocTh. 3apsiIOBbIA U CITMHOBBIN
TOKH.

4.4. CriunoBsii 3¢ ekt Xoiia (BHyTpeHHe npucymmii). Moaens Pamosr u [Ipeccenpxaysa.
Pazgen 5. CnuH-3aBHCAIUMIA TPaHCIOPT B MATHMUTHBIX MeTA/UIaX, IMOJYNPOBOJAHUKAX M
reTepocTpyKTypax

5.1. JledasupoBanue M paccesHUE DIIEKTPOHOB C IEPEBOPOTOM CIIMHA, KUHETUYECKOE
YpaBHEHUE.

5.2. AHU30TPONHOE MarHUTOCONIPOTUBIICHUE.

5.3. I'pannyHO€ CONMPOTUBIICHHE, CIIMHOBOE paccesiHue Ha HHTepdeiice.

5.4. CniuHoBBIH 3¢ ekt Xomna (3a cueT CONpOTUBIICHUS).

Paszpnen 6. I'mranrckoe MATHUTOCONPOTHBJICHHE IMO). TyHHeJbHOE
MATHUTOCONPOTHBJICHUE

6.1. TMC B MeTaysIn4ecKuX MyJIbTUCIIOSX, NapaJUIeNIbHAs U MEPHEHIUKYISIpHAs FeOMETpPHUs,
OonbLIMaHOBCKas Teopus U Teopust Gepra- Banera.

6.2. DxcnepuMeHTanbHbIe HaOIOAeHMS Y derTa TMC.

6.3. TyHHenMpoBaHME 3JIEKTPOHOB B T€TEPOTPYKTYpPaAX C AUIIEKTPUUECKUMH OapbepaMu.

6.4. CnuH- N0 pU30BaHHOE TYHHEIHPOBAHHE.

6.5. TyHHeTbHOE MarHUTOCONPOTHUBIIEHHE (TEOPUS U IKCIIEPUMEHT)

Paznesn 7. CnuHoBble KianaHbl (BEHTW/IM) M CIHHIJIEKTPOHHbIE YCTPOMCTBA /sl 3alucu
uHpopmanuu.

7.1. CouH- BEHTUJIBHBIM CEHCOp MarHMTHOI'O MOJIS U €ro MPUMEHEHUs B yCTPOWCTBAxX AJIs
MarHMTHOM 3alMCH U XpaHEHHs HH(POpPMAIIHH.

7.2. llpuMeHeHUE CHMHOBOTO BEHTWJIS B KauecTBE SYEHKM XpaHeHus HuHpopmauuu,
MarHMTOPE3UCTUBHAS MIAMATH ITPOU3BOJIBHOIO TOCTYTIA.

7.3. CHHHOBBIM BpAaIAIONIMN MOMEHT, IEPEKIIOYEHHE MATrHUTOPE3UCTUBHBIX SYEEK
UMITyJIbCAMU TOKa.

7.4. Marautope3ucTUBHAs aMsATh BBICOKOM MHTErPAllUH.

Pa3nea 8. Toyeunble MAarHUTHBIC KOHTAaKThbl. CBepXnpoBoasilasi CIMHTPOHUKA.

8.1. OMuyeckuii 1 0AUTMCTUICCKHUI TPAHCTIOPT.

8.2. MarHuTOCONpOTHUBIICHNE TOYEYHBIX KOHTAKTOB U3 ()eppOMArHUTHBIX MaTepHAaJIOB.

8.3. KBantoBaHume mnpoBOAMMOCTH B (eppOMarHUTHBIX HAHOKOHTAKTaX, KBAaHTOBBIN
CIIMHOBBIH KJIaIlaH.



8.4. CBepxXnpoBOAIINE KOHTAKTHI U TIEPEX0/Ibl ¢ eppOMArHUTHON MPOCIOUKOH.
8.5. CriuHOBBIE BEHTHJIM Ha OCHOBE A (dexTa 61m30cTH

8.6. Dddexr [xozepcona B COC koHTaKTaxX, CBEPXIMPOBOASAIIAS MaMATh M JIOTHKA Ha

ocHoBe COC KOHTAKTOB.

4.3.1. IlepeyeHb ceMUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIaDOPATOPHBIX padoT

Ne Ne HaunmeHoBaHue TpyroeMkocThb Ouenounbie | Popmupyemsbl
n/ | pasmen CeMHHAPOB, (uac.) cpeacrsa e
H au NPAKTHYECKUX U Bcero N3 nux KOMIIeTeHI[UN
TeMbl | JA0OPATOPHLIX padoT | 9aco | NPaKTHYeCKa
B i
NOATOTOBKA
1 2 3 4 5 6 7
1|1 Hanopa3mephsie .
CT I; I)Ip u 4 3 Y CTHbI
PYKTYp ompoc
HAaHOTEXHOJIOTUU
2 |2 MarunuTtHoe JTUTIOJTb- .
YcTHbli
IUIIOIBHOE 8 4
. ompoc
B3aUMOJICHCTBUE
3 |3 3oHHas CTPYKTypa
PYKTYP IIncemeHHBI
(beppoOMarHuTHBIX 8 4 .
i ompoc
METaJUIOB
4 14 Kiaccnueckass — teopus
Hpyne- Jlopenria.
Kunernueckoe o
VYcTHBIN
ypaBHeHue bonbimana. 8 4
onpoc
MarsaeToconpoTUBICHA
e METaJJIOB u
ITOJIyITPOBOJTHHUKOB. IK-1
5 |5 HedazupoBanue " NJKrk-1.1
acCesiHUE DJICKTPOHOB .
P P YCTHBIN
C MEepeBOPOTOM CIIHMHA, 4 4
onpoc
KHHETHYECKOE
ypaBHEHUE
6 |6 I'MC B MeTa/uTm4ecKux 4 4 YcTHbIi
MYJIBTUCIIOSAX onpoc
7|7 Crun- BEHTWJIHHBIN
CEHCOop MAarHUTHOT'O
MOJIL ¥ €r0 IPUMEHEHUS 8 4 YcTHbI
B YCTPOMCTBAX JIst onpoc
MarHUTHOM 3amucu U
XpaHeHus: "HHOpMaIuu
8 |8 OmMuueckuit u
N [TruceMeHHBI
OaIITUCTUYECKUN 4 4 .
i ompoc
TPaHCIOPT




4.3.2. [lepeyeHb TeM (BONMPOCOB), BLIHOCUMBbIX HA CAMOCTOSITEJIbHOE H3yYeHHe CTYAeHTaAaMH B
paMkax camocTositeabHoil padorsl (CPC)

Ne Tema 3ananue @opvmpyevas NAK
n/n KOMIIeTeHIIU S
1 2 3 4 5
1 | Hanopa3smepHbie CTPYKTYpHI U
HAaHOTEXHOJIOTUU
2 | Autudeppomaruerusm,
(heppuMarHeTu3m
3 Monens B3auMOIeCTBUSA
MEXTy JIOKQTH30BaHHBIMU U
JeJI0KaIN30BaHHBIMU [ToBTOpEeHUE U
3JIEKTPOHAMU B IIPOBOIALINX yriayOIeHHOe
MarHeTukax U3y4eHUe
4 | CriuHoBBIN 3¢ ekt Xoa y4eOHOro
(BHYTpEHHE MPUCYIIHIA). Marepuaia
Mopens Pamos! u nexmuy, 113 ¢ K-1 MK-1.1
Jpeccenbxaysa HCIIOJIb30BAaHUEM
5 | CrmHoBslit 3¢ dext Xoma (3a KOHCIIEKTa
CUET CONPOTUBIICHUS) JIEKLUH,
6 | TynnenbHOE JUTEPATYPHI,
MarHUTOCOIIPOTHUBIICHUE WnTepuer —
(TEopus U PKCIIEPUMEHT) pecypcoB
7 | MarauTope3ucTUBHAS TaMSITh
BBICOKOW MHTETpaIiu
8 | Dddekr dxo3zedcona 8 COC
KOHTAaKTaX, CBEPXIIPOBOISIIIAS
MaMsTh U JIOTHKA Ha OCHOBE
C®C KOHTaKTOB

4.4. MetoanyecKue yYKa3aHUs 10 OPTaHU3ALHHN CAMOCTOSITeJIbHON padoThl CTY/ICHTOB

a) Meroanuyeckue PpPeKOMEHAALMH IO H3YYCHHUIO TEOPETHYEeCKOH 4YacTH Yy4eOHOro
MOYJIsl

Teopetnueckne 3aHATHA JUCLUILIMHBI IIPEICTABICHBI B BUAC JIEKLIUN.

L]env nexyuu — opranuzanys LeJeHanpaBIeHHON TO3HABATEIbHON 1€ATEIbHOCTH CTYI€HTOB
10 OBJIA/ICHUIO TPOTPAMMHBIM MAaTEPHAJIOM THCLHUIIINHBI.

3adauu nexyuoHnsix 3aHAMUL — 1aTh CBA3aHHOE, MOCJIEI0BaTeIbHOE U3JI0KEHHE MaTepuara,
COOOIINTh CTYJAEHTaM OCHOBHOE COJEp)KaHHE NpeIMeTa B IIEJIOCTHOM, CHUCTEMaTH3UPOBAHHOM
BU/IE.

Cmpykmypa u codepxcanue O0CHOSHbIX pa3denog (NpuBeAeHa B paboueil mporpamme
y4eOHOW JUCIUTIIIMHBI, pa3en S)

Memoovl u cpedcmea nposedenus meopemudecKux 3aHAmuL

[Tpy u3yyeHUM y4yeOHOro MOAYNSI CTYACHTHI JOJKHBI TOCEHaTh JIEKIIMOHHBIE 3aHSTHS,
BECTH KOHCHEKTHI M CaMOCTOATENBbHO MNpopaldaThiBaTh IO Y4eOHHMKAM BOIPOCH], YKa3aHHBIE
npenoaasatenieM. (CCOK OCHOBHOM JIMTEPATyphl IPUBECH pazjaeie 8).

B xome nexkuuil mnpeamnonaraeTcs paccMaTpuBaTh TOJIBKO OCHOBHBIE TEOPETHUECKUE
nonioxkeHus. [logpoOHoe u3yueHHEe TEOpeTHYECKHX IMOJIOKEHUH M pelleHHe 3a4ad  JOJDKHO
MIPOBOJIUTHCS B Yachl MPOBEACHUS MPaKTHUECKUX paboT, a Takke BHeaynuTopHoit CPC. Jlns sToro
IpernojaBaTesb BbIIaeT CTYJACHTaM PEKOMEH/IAllUU JJIsl CAMOCTOSITEIbHOM paboThl.

0) MeTroguyeckue peKOMEeHIalMHU 110 CAMOCTOSITEIbHON padoTe CTY/IeHTOB




B paznene 4.3.2 cryneHTaM JUIsl CAMOCTOSITENILHOTO YIITyOJICHHOTO M3y4YeHHs (TapauiebHO
C JEKIUSMHU) MpeIaraloTcs TeMbl M3y4aeMbIX pa3zieioB M rpaduk ux usydeHus. [lonHocThio Ha
CaMOCTOSITEJIbHOE M3YYEHUE BBIHOCSTCS BOIPOCHI CBSI3aHHBIE C MPAKTHUYECKUMHU NPUMEHEHUSIMHU
MOJIYIIPOBOTHUKOBBIX MTPHOOPOB.

JIJ1s TOArOTOBKYU K MPAKTUYECKUM U KOHTPOJIBHBIM OIIPOCAaM PEKOMEHIYETCSI II0JIb30BATHCS
OCHOBHOW U JIOTIOJTHUTEIBHOM y4eOHO-METOIMYECKON JTUTEPATYPOH, IIPEACTABICHHONW B pasneie 8
U pacrpeiesIeHHOM 1o TeMaM u3ydeHus B paszene 4.3.2.

4.5. IIpuMepHasi TeMaTHKa KypCOBBIX padoT
BrimonHaenue KypcoBbIX paboT He IPEAYCMOTPEHO Y4eOHBIM IIAHOM

V. VUEBHO-METOAYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JTACIHATLITAHBI

a) nmepevyeHb JUTEPATyPhI

1. CwmupHoB, FO. A. ®usndeckne OCHOBBI JIEKTPOHUKH : yueOHoe mocodue / 0. A. CMupHOB,
C. B. Cokonos, E. B. TutoB. — 2-e u3n., ucnp. — Cankr-IletepOypr : Jlanp, 2022. — 560 c. —
ISBN 978-5-8114-1369-0. — Tekcr : anekTpoHHBIi // JIaHb : 371eKTpOHHO-OMOINOTEYHAsS CHCTEMA.
— URL: https://e.lanbook.com/book/211208

2. UrnaroB, A. H. MuKpocXeMOTEXHHKAa W HAHOAJICKTPOHHKA : ydeOHoe mocobue / A. H.
UrnaroB. — Cankr-IletepOypr : Jlanp, 2022. — 528 c. — ISBN 978-5-8114-1161-0. — TekcT :
ANEKTPOHHBIH // Jlann : ANEKTPOHHO-OMOIMOTEeIHAS cUcTeMa. —
URL.: https://e.lanbook.com/book/210695

3. Kucenes, I'. JI. KBaHTOBas u ontuyeckas 2JIEKTPOHHKA : ydeOHOe mocobue st By30B / . JI.
KuceneB. — 5-e uza., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 316 c. — ISBN 978-5-507-
44512-7. — Tekcr: ONeKTpoHHBIA /  JlaHb : JJCKTPOHHO-OMOJIMOTEUHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/233291

4, Oununmnos, B. B. ®usnveckue OCHOBHI HAHOAIEKTPOHHMKHU : yueOHOe mocobue / B. B.
OummnmnoB. — Jlunenxk : Junenxwuii I'TTY, 2018. — 160 ¢. — ISBN 978-5-88526-948-3. — Teker :
ANEKTPOHHBIN // Jlanb : AEKTPOHHO-0MOIMOTEeUHAS CUCTEMaA. —
URL.: https://e.lanbook.com/book/115011

0) mepuoguYecKne U3IAHNS
B) CIIHCOK aBTOPCKHX METOAMYECKUX Pa3padoTok
r) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIC H TOMCKOBbIE CHCTEMbI

1. TTouckossie cucremsr Google, Yandex.

2. DNEeKTpOHHBIE PECYpChl NOCTYIHBIC MO JIOTUHY M MapoIo, mpenocrabiseMble HayuHoi
ouommmorexon UT'Y.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000pyI0BaAHHE:
[IpoBenenne naboOpaTOpPHBIX PAaOOT COMPOBOXKAAETCS JIEMOHCTpalMeld WHPOPMAUU

(MynbTUMEIMIHBIA  MPOEKTOp, oOducHOe 000pyAOBaHHE s ONEPATUBHOTO PAa3MHOXKEHUS
WIITIOCTPATUBHOI'O M Pa3/1aTOYHOI0 JIEKIIMOHHOTO MaTEpUAJIOB).


https://e.lanbook.com/book/211208
https://e.lanbook.com/book/210695
https://e.lanbook.com/book/233291
https://e.lanbook.com/book/115011

6.2. IlporpamMHoOe obecnieyeHme:
becrnarnas cpena maremarnueckoro mojaenupoBanus Modellus
6.3. TexHHYECKHE U YJIEKTPOHHbIE CPEICTBA:

B xone ydeOHOro mporecca HCIOJIB3YIOTCS TEXHUYECKHE CPEACTBa OOYYEHHUS M KOHTPOJIS
3HAHUU CTYACHTOB (IIPE3EHTAIH, KOHTPOIUPYIOIIUX MPOrPaMM, IEMOHCTPAIIMOHHBIX YCTaHOBOK),
HCI0JIb30BaHNE KOTOPBIX MPEAYCMOTPEHO METOAMUYECKOM KOHIIETIIMEN TIPETIOaBaHUs

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Urenue nexuuii no paszaenam 1 — 4 npenmnosaraer pelieHne TEeMaTUYECKUX 3a7ad B KauecTBe
MIPUMEPOB, MOJKPEIUIIOMINUX TEOPETUUECKU MaTepHall; 1Mo pas3zeily 5 MpOBOJIUTCS JEJIOBasi Urpa
st GOPMHUPOBAHHUS HABBIKOB BBIOOPA ONITUMAIIBHBIX BAPUAHTOB PEIICHUS 3a/1a4.

[Tpu mpoBeneHUM CEMUHAPCKUX 3aHATUH CTyIEHTaM (B OTIENbHBIX ClIydasX — TpyIIaM
CTY/ICHTOB) TpEeUIaraeTcsi pemiath pa3sHOOOpa3Hble 3aJa4d IO TEKyIIedW TeMe CceMuHapa |
o0Cy>XIaTh HEKOTOPBIE 3a/1aHUs, IPEeTHA3HAYCHHBIE JIJIS1 KYPCOBBIX PadoT.

Vill. OUEHOYHBIE MATEPHUAJIBI VIS TEKYHIEI'O KOHTPOJIS 1
IMPOMEXYTOYHOM ATTECTALIUA

[Tpy U3y4eHUM AUCUUIUIMHBI JJIS OLIEHKH JTOCTHXKEHUH CTYAEHTOB B IPOLIECCE H3YyUEHUs
JUCLUIUIMHBL, YIOpPaBICHUS IPOLIECCOM IPHOOpPETeHHs CTyAEHTaMHU HEOOXOJUMbIX 3HAHMH,
YMEHUH, HABBIKOB ¥ (POPMHUPOBAHUSI KOMIIETECHIINI; OLEHKH CIIOCOOHOCTEH CTyJeHTa K TBOPYECKOU
JeSTeNbHOCTH, OOecHeuuBarollell pelIeHuss HOBBIX 33/a4, CBS3aHHBIX C HEIOCTaTOYHOCTHIO
KOHKpPETHBIX  CHEIHaJbHbIX  3HAHUM M OTCYTCTBHEM  OOIIENPUHATHIX  aJTOPUTMOB
Ipo(eCCUOHATILHOIO TOBEACHUSI B KBa3HUPEAIbHOM JEATENBHOCTH; 00ECHeueHUs] COOTBETCTBHUS
pe3yibTaToB 00yueHus 3amadam Oyaymied mpodecCuOHaTbHOM NeATeTbHOCTH OCYIIECTBISCTCS
MO3TAMHbIM KOHTPOJIb CTENEHW OCBOEHMs KOMIleTeHIMH. B Talnuile mpuBeaeHBI 3Tallbl OCBOCHUS
KOMITETEHIIMI U BUJbI OLIEHOYHBIX CPEJCTB, MPEJHA3HAYEHHbIX Ul OLIEHUBAHMsI KOMIIETEHIUI Ha
pa3HbIX CTaAUAX 00OyUEHUs CTYICHTOB.

No Monyns, paznen | KonTponupyemsie
o /;1 (B COOTBETCTBUU KOMIIETECHIIH Bun onienouHOTO CcpencTa
c PI) (unu MX 9acTu)

1 Pasznen 1 I1K-1 KoHTponbHbIi onrpoc

PazHOypoBHEBBIE 3amaHUs K MPAKTHYECKUM
2 Paznen 2 IK-1 P ! p

pabotam

PazHOypoBHEBBIE 3amaHUs K MPAKTHYECKUM
3 Pazgen 3 IK-1 P ! p

pabotam

IK-1 KoHTponbHbIN 0npoc

4 Paznen 4 IK-1 PazHOypoBHEBBIE 3alaHUsl K IPAKTUYECKUM

pabotam

PazHOypoBHEBBIE 3alaHUsl K IPAKTHUYECKUM
5 Pazgen 5 IK-1 P a p

pabotam

PazHOypoBHEBBIE 3alaHUsl K IPAKTUYECKUM
6 Paznen 6 IK-1 P a p

pabotam

PasHOypoBHEBBIE 3amaHUs K MPAKTHYECKUM
7 Paznen 7 IK-1 P g p

paboram

PazHOypoBHEBBIE 3amaHUs K MPAKTHYECKUM
8 Pazpnen 8 IK-1 P g p

paboram




Hasnauenue ornenounsix cpeactB TK — BoisiBUTH chopmupoBaHHOCTh KoMieTenmui (ITK-1).
Hwuxe nmpuBeneH nepeueHb OLEHOYHBIX CPEJICTB TEKYIIEr0 KOHTPOJIA:

1. KOHTpOJIbHBIN OOPOC CTYICHTOB 10 MaTepraliaM JEKIIH.

Hasnauenue KOHTPOJIBHOTO OMPOCa - MOHUTOPUHT 3P(EKTUBHOCTH MOATOTOBKH CTYJCHTOB
B xozae oOyuenus. [lokazarenem 3¢(EeKTUBHOCTH MOATOTOBKU CTYACHTA SIBISIETCSA MOJIyYEHHE UM
TECTOBOTO OaJljia MPEBBIMIAOIIETO TTOPOTOBOE 3HAYCHHE.

KoHTponbHBINM ONMPOC COCTOUT M3 6 YCTHBIX BONPOCOB. 3a Ka)Iblil NMPaBWJIbHBIM OTBET
CTYJCHTBI HauucsieTcs o 1 6amny wim 2 6aia, B 3aBUCUMOCTH OT CIIOKHOCTH 3aaanus. [IpocThix
3aJIaHAK B OIPOCE JOHKHO OBITh 2, a Oosee cloXKHBIX - 4. KOHTpOJBHBIN ONPOC MPOBOAMTCS IO
OKOHYAHHIO KAXKJI0M TEeMbI B X0J1€ U3yUEHUS TUCLUTLITUHBI.

[IpuMepHBIE CHUCKHM BOMPOCOB IMPEACTaBICHbl B NpUIOKEeHUH 1 paboueil mporpammbl
JUCIUTUTUHBI

ITapameTpbl OLIEHOYHOIO CPEACTBA

[Ipenen nIMTENLHOCTH KOHTPOJIA 15 Mun
[Ipenyiaraemoe KOJIMUECTBO BOIIPOCOB U3 OJTHOTO 5
KOHTPOJIMPYEMOTO pasjiena
ITocnenoBareabHOCTH BEHIOOPKH BOIIPOCOB M3 KAKIOTO pasjeiia ciyJaiiHas
Kpurepuu onenku:

«5», ecnu 8 -10 OamuioB
«y», ecnu 6-7 Oamn
«3», ecnu 4-5  Gamnos

2. TBOpUECKOE 3a/1aHne K IPAKTUYECKUM paboTam

Vcnonb30BaHue TBOPUYECKOTO 3aJlaHMsl IPeciIeyeT TPU LeJIU: IPOBEpKa CTEIIEHU YCBOCHHUS
TEOPETUYECKOr0 MaTepuana u3 paszena 1, KOHTPOJIb CAMOCTOATEIbHOW padOThI CTYJAEHTOB B YacTH
MIOUCKA 3JIEKTPOHHBIX MCTOYHHMKOB JJISI HalMcaHUs pedepaTroB MO MPEUIOKEHHONH TeMe, a TaKxke
MOJITOTOBUTENILHBIA ~ ATAll  BBHIMOJIHEHWS TpakTHUecKkux pabor. [IpencraBieHHBIA MPOEKT
UCMOJNb3yeTCsl JUIsl peanu3ali Ha NpaKkTHYecKuX 3aHATusAX. [lo pesynbraTtam BBIIOJIHEHHUS
WHIWBUIYAIBHOTO 3aJaHUs CTYIEHT JONMYCKAeTCS K BBHIMOJHEHUIO MPAKTUYECKUX 3aJIaHHMH.
[Tonmy4yeHHas olileHKa BIMSET Ha pEUTUHT cTyleHTa. TeMbl 3aJaHuii TPEeCTaBICHBI B IPUIIOKEHUH 2
paboueil mTporpaMMbl JUCIUIUIMHBL. TBOpYECKOE 3aJaHWE CTYACHT BBHIMONHAECT BO BpeMs
CaMOCTOSITENTbHON pabOThI MO3TAIHO:

1. McxonHbIi IPOEKT;

2. O6cyxnenue ¢ npenojasareneM; KoppekTupoBka MpoekTa (JaHHBIA 3Tall MOBTOPSETCS
710 TIOJTHOTO YCTPaHEHHUsl BCEX 3aMeuaHuil pernoaaBaTeis)

3. Cnavya OKOHUYATENBHOTO IPOEKTA MOCTIE YCTPAHEHUs BCEX 3aMeUaHuil peroiaBaTess.

Cpok cmaun mpoekta — 4-1 Henens oOy4yeHMs, Iepes] HayaJoM LUKIa HPaKTUYECKUX
3aHSATHH.

ITapameTpsl OLIEHOYHOIO CPEJCTBA

Kpurepun onenku:

«5», ecin YcTpaHeHbl Bce 3aMeUaHusl IO BBHITIOJTHEHHUIO paboThl. Y BEpEHHO
orepupyeT TepMUHAMU, BBEJICHHBIMHU B pa3jiene | paboueil mporpammbl
AUCHUILIWHBL, apTYMCHTUPOBAHHO UCIIOJB3YET TCOPETUUCCKUE 3HAHUSA U3
ATOTO pazjena Julsl peaau3aluu npoekta. PaboTta caaHa B cpok.

«», ecin VYcTpaHeHbl Bce 3aMeuaHusi 0 BBIOJHEHUIO paboThl. Omubdaercs npu
VICII0JIb30BAaHUU TEPMUHOB M TEOPETUUECKUX 3HAHUH, IOJTYYEHHBIX IIPU




M3ydeHuu pazzena 1 pabodeit mporpaMMbl JUCIUILINHBL. PaboTa caana B
CPOK.

«3 », €CIIN YCTpaHeHBI BC€ 3aMCYaHus 110 BBIITOJIHCHUIO pa6OTBI. Ommbaercs Ipu
HCIIOJIb30BAHHUU TCPMUHOB, BBCICHHBIX B Pa3JiCjIC 1, HEAOCTATOYHO
IIPOYHBIE TCOPETUYCCKUEC 3HAHUA NI p€aIn3alun IIPOCKTa. Pab6oTa caaHa
ITI0CJIC YCTAHOBJICHHOI'O CPpOKa.

3. PasHoypoBHEBBIE 3a1aHUs K IPAKTHYECKUM paboTram

Jlis TosydeHUsl HaBBIKOB PaOOThI M HCIOJB30BAHUIO 3JICKTPOHHBIX PECYPCOB B XOJIE
MPAKTUYECKUX pPAa0OT CTYACHTH BBIMONHSIOT PA3UYHBIE IO CIOXKHOCTH W HAIpPaBIECHHOCTU
3aj1aHus (B paMKax BRIOPAHHON B TBOPYECKOM 3aJIaHUU IPEIMETHON 00J1aCTH).

[Ipomexyrounas arrecrauus npoBoautcs B ¢dopme 3auyera. CTydeHT JOMyCKaeTcs K
3a4eTy B TOM CiIy4ae, €CIM OH BBIIOJIHUT BCE BHUJABI IPOMEXYTOYHOrO KOHTpOJS M Habeper
MTOPOTOBBINA OaJlI.

B Teuenue cemecTpa 3a BBINOJIHEHHWE 3aJaHUN TEKYLIETO KOHTPOJIA CTYACHTY
HAYHCISAIOTCA Oasibl U B KOHIIE CEMEeCTpa CyMMUpYETCs IJi BhIYMCIEHUs peiTuHra cryaenta. K
TEOPETUYECKOMY HK3aMEHY JOIYCKAaeTCsi CTYJEHT, BBIIOJHUBIIMM BCE BUJbI MPOMEKYTOUHOI'O
KOHTpPOJIS ¥ UMeroIuil 6omnee 60 0amios.

dopma mpoBeACHUS 3ayeTaa — YCTHBIN MO OmiieTaM / MAChMEHHBIN 1o Ouieram. buer
COCTOUT U3 OJHOTO TEOPETUYECKOTO BOIPOCA U OJHOIO MPAKTUYECKOrO 3a/JaHMs, OCHOBAHHOI'O Ha
3aJlaHUAX MPaKTUYECKUX paboT. buiersl [uisi mpuema 3adera BBITOJIHEHbI MHOTOBAapHAHTHBIMH,
YTOOBI UCKITIOYUTHh BO3MOKHOCTh CIIMCBIBaHUS U 0OMeHa HH(opMaIueil B xo1e 3a4yeTa.

[Tpumep TecTOBBIX 3alaHUi U1 IpoBepkU chopMupoBaHHOCTH KomrneTeHuuu T1K-1:
1. CkopocTh pexkoMOMHALlMM HEPaBHOBECHBIX HOCUTENEH 3apsga B IOIYIPOBOJAHHUKE
OIpeJiesIAeTCs: a) BHEIIHUM HCTOYHHUKOM, O) TeMIepaTypoi, B) CTPYKTYpPHBIMH OCOOEHHOCTSIMHU
KpHUCTaJLIa.

2. Yposenbp PepMu JUIsI HEBBIPOXKJEHHBIX IOJYIPOBOJHUKOB HAXOMUTCA: a) B 30HE
MIPOBOAMMOCTH, 0) B BAJICHTHOU 30HE, B) B 3alpEIlICHHOMN 30HE.

3. Ypoenr ®epmu ISl MPEAEIbHO BBIPOKJIEHHBIX IMOJYIMPOBOJIHUKOB HAXOAUTCS: a) B
3amnpeiieHHo 30He, 0) B OJHON U3 pa3pelIeHHbBIX 30H, B) B KAKOW-TMO0 U3 HIDKETIEKAIIUX 30H.

4. Mogens uwaeambHOrO P—N TEepexoja: a) YYUTHIBAET PEKOMOWHAIMIO HOCUTENEH B

MepexoHoi obyacTu, 0) HE YYHUTHIBAET PEKOMOWMHAIMIO HOCUTEJECH B MEPEeXOJHOW 00JacTH, B)
YUUTBIBAET Aper(pOBYIO COCTABISIONIYIO MIOTHOCTH TOKA.

5. Kakoiif BeKTOp ompenenseT 3aKoH MpeoOpa3oBaHUs BOJHOBOM (PYHKIIMU MPU JABHKCHUH
ANEKTPOHA B MEPUOAMYECKOM I0JI€ KPUCTAITMYECKON PEIIeTKH: a) UMITYJIbC, 0) KBa3UHUMITYIIbC, B)
CKOpPOCTh

6. XapakTepHas 4YacToTa, pa3Jendlolas JAMana3oH HU3KMX H  BBICOKUX YacTOT
MOJIYIPOBOJITHUKOBOTO JIMO/Ia, OIpPENENseTCs: a) CPeAHUM BpPEMEHEM >KHM3HM HEpPaBHOBECHBIX
HocuTenel, 0) nebaeBCKUM BpEeMEHEeM pellakcallM, B) BpEeMEHeM IIpoJieTa HOCHTEJeH depes
MIEPEXOHBIN CIION

7. B cOOCTBEHHOM MOIYITPOBOJAHUKE KOHIICHTPAIIUHU 3JIEKTPOHOB U JBIPOK: a) OJUHAKOBHI,
0) KOHUEHTpaLusi AJIEKTPOHOB OOJbIIE€ KOHUEHTPALUU MABIPOK, B) KOHIIEHTpPAIUS DJIEKTPOHOB
MEHbIIIe KOHIIEHTPALlUU JABIPOK.

8. B mpuMecHOM MOJIYNpPOBOAHMKE N -TUMA: a) KOHILIEHTPALIUU DJIEKTPOHOB M JBIPOK
OJIMHAKOBBI, 0) KOHIIEHTPAIHS DJIEKTPOHOB OOJBINE KOHIEHTPAIIMH JBIPOK, B) KOHIICHTPAIIUS
JBIPOK OOJIbIIIE KOHIIEHTPAIIMH SJIEKTPOHOB.



9. B npuMECHOM TMOJYNIPOBOJHUKE [ -THIA: a) KOHIIGHTPAIUs DSJICKTPOHOB OOJIbIIe
KOHIIEHTPAllUK JIBIPOK, ©O) KOHIICHTpAIUs JBIPOK OOJBINEe KOHIICHTPAIIMH AIIEKTPOHOB, B)
KOHIICHTPAIIUH 3JICKTPOHOB U JIBIPOK OJIMHAKOBBI.

10. B mnonympoBOAHMKOBOM Jiazepe [Uisi co3AaHus P—N mepexoja HEoOXOAUMBI: a)

HEBBIPOXKJIEHHBIE TIOJIYIPOBOJHUKH, 0) BHIPOKIEHHBIE MOTYIIPOBOJHUKHU, B) CTEIICHb BBIPOXKICHUS
HE UMEET 3HAUCHUS.

Pa3zpaboTuunk:

’ Aﬂ@-/ npodeccop, H0.B. ArpadhoHos

ITporpamma cocraBiena B coorBercTBuH ¢ TpedoBanmsiMu @PI'OC BO u yuuThIBaeT peKoOMeHIaluu
ITOOII no nanpasnenuto u npoduito noarororku 03.03.03 Paguodusuka.

[TporpaMma paccMoTpeHa Ha 3aceiaHuu Kadeapbl paanoGU3UKH U PaHOICKTPOHUKH
«01» mapra 2022 r. mpotokon Ne 6

N.0. 3aB. xadeapoit Konecnuk C.H.

Hacmoswas npoepamma, ne modcem Ovlmb 60cnpouzéedeHa HU 8 Kakou gopme 6e3
npeosapumenbHO20 NUCbMEHHO20 paspeuleHus Kagheopul-paspabomuuxa npocpammol.



