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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 HAHOPa3MEPHBIX MaTepualiax TBEPIOTEIbHOM
SNIEKTPOHUKH. ['7TaBHBIM 00pa3oM OHa HMEeT Jel0 C pa3pabOTKON NPHUHIMIOB CO3aHUSA
COBPEMEHHBIX JJICKTPOHHBIX YCTPOWCTB C BBICOKOIl IUIOTHOCTBhIO 3amucu WH(popMmanuu u
BBICOKUMH CKOPOCTSIMU €€ 00pabOTKH.

Ieas kypca — nath OakanaBpamM OCHOBHBIC IIPEIICTABICHUS O COCTOSHHU UCCIICIOBAHHIMA
B MHKPODJICKTPOHUKE, O3HAKOMHTh C METOJAMH, IPHUMEHSICMbIMU TpH pa3paboTke W
IPOCKTHPOBAHUH BBICOKOCKOPOCTHBIX YCTpOWCTB. CoJliepikaHue JMCHUILIMHBI HANPABICHO Ha
HN3YUCHUC TMIPUHIUIIOB paGOTBI OJICKTPOHHBIX CHUCTEM, OIMHMCAHUC OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX
IPOLIECCOB, MPOTEKAMIINE B MaTepuajiax, COCTABISIONIMX OCHOBY COBPEMEHHOH (H3HYecKOn
NIEKTPOHUKHU U HAHOIJICKTPOHHKH.

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

Il. MECTO IUCHMIIJIMHBI 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 00JIACTH HAHOZJIEKTPOHUKU. M3yueHue kypca
npeamnojgarac€T HaJIMn4u€ OCHOBHBIX 3HAaHUH TI0 JUCHUITIIMHAM <<PaIII/103JIeKTp0HI/IKa)), «Teopym
Kosebanui», «KBanToBas MmexaHukay», «Dusndeckas 3JeKTPOHUKA U KBAaHTOBAas painopU3UKay.

HOJIyquHI)IG B IMPONECCEC U3YUCHUA KypCa 3HAHUA U HABBIKU MOT'YT OBITh UCIIOJIL30BAHEI
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 JUCHUIUIMHBI HamnpaBieH Ha (OPMUPOBAHHE KOMIIETEHIMHA 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 N PesynabTaTnl 00yyeHus
KOMIeTeH il
ITK-1 NAK nx-11 3HaTh:  OCHOBHBIE  (pu3MUecKue
Cnocobnocmyo Ipumensem ¢u3uxo- | IPOLIECCHI U SBIICHUS, TPOTEKAOIINE
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  JJIs
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 TMCUUIJIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM, ¢ YKa3aHHEeM BH/I0B Y4eOHbIX 3aHATHI U OTBEJeHHOI0 HA HUX
KOJINYECTBA aKaleMHUYeCKUX YaCOB

Buzsl yaeOHOM paboTHI,

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

®
>
=
= =
g E (B yacax)
g s 3 ®opmMa TeKyIero
Ne 52, KonTakTHas paboTta mpernoaaBares ¢ =
Pa3nes qucuuminHbpl/Tema = e 2 KOHTPOJIA
1/H g9 00yJaromuMucs =
8 2w g g ycrneBaeMocTH
S S X = S
. g =3 £ =
S - <R~ IpakTHYecKoe Q =
2
= = = 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 INEKTPOHUKHU u 10,1 2 2/2 0,1 4 YcTHBIN onpoc
MUKPODJIEKTPOHUKH
2 Pazgen 2. MaruuTHble B3aUMOJECHCTBUS U .
A g 13,1 4/4 01 5 VT onpoc
MarHUTHBIE CTPYKTYPBI
3 Pasnen 3. @eppoMarHuTHBIE METAJLIBI 8 13,2 4/4 0,2 5 ITuceMeHHBIN onpoc
4 Paznen 4. Tpancmopt HoOcuUTeNel Toka B
HEMAarHUTHBIX MeTajuiax u 15,1 2 4/4 0,1 5 VYcrHbIl onpoc
TIOJTYTTPOBOTHUKAX
5 Pazgen 5. CnuH-3aBUCAIIMIT TPaHCIIOPT B .
1 m P p 10,1 2 212 0,1 4 YcTHBIN ompoc
MarHWTHBIX MeTaJllaX, MOJYIPOBOTHUKAX




U TeTEPOCTPYKTypax
6 Paznen 6. ['urantckoe
MarHUTOCOIPOTHUBIICHUE (I'MCQO). 10,1 2 2/2 0,1 4 VYcTHBIN onpoc
TyHHETbHOE MAarHUTOCOITPOTHUBIICHHE
7 Pa3znen 7. CnuHoBbIe KianaHbl (BEHTHIN) U
CIIMHAJIEKTPOHHBIE YCTPOICTBA JUIsl 3aIIUCH 15,1 2 4/4 0,1 5) YcTHBIN onpoc
nHpopmaruu
8 Paznen 8. TodeuyHnble = MarHUTHBIE
KOHTAKTEL. CaepxIpoBoasias 10,2 2 2/2 0,2 4 [TucbMeHHBIH orpoc
CIIUHTPOHHKA
4.2. TInaH BHeaAyIUTOPHOI CaMOCTOSITEILHOW PaGoThI 00y4AIOIIUXCS MO TUCIUTITHHE
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
> > YcTHeIH onpoc OCHOBHOH U U3
AJIEKTPOHUKHU ¥ MUKPOAJICKTPOHUKH CIPAaBOYHOU JIMTEPATYPOH, 5
> JOIIOJIHUTCIIBbHOU
8 Pazgen 2. MarHuTHEIE B3aUMOJECHCTBUS U NCPBONCTOYHHUKAMU, 3 . JTUTEPATYDBL:
VYerHbll onpoc PatTypeL,
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. Tenpenunu pa3zBuTus GU3NYECKOH 3JIEKTPOHUKH W MUKPO3JIeKTPOHUKHU

1.1. Marepuabsl, METOJbI IPOCKTUPOBAHUS TEXHOJIOIMUECKUX IPOLIECCOB

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 B3auMMOJECHCTBUS MEXIY JIOKAJIU30BAaHHBIMU U JI€JOKaJIM30BaHHBIMU
3JIEKTPOHAMHM B IIPOBOJIAIINX MarHETUKaX.

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

4.1. Knaccuueckass teopust [pyne- Jlopenua. Kunermueckoe ypaBHeHue boinbimana.
MaraerocornpoTruBIE€HUE METAIOB U OJIYIPOBOJHUKOB.

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.
Pazgesn S. CnmH-3aBHCAINIMI TPAaHCHOPT B MAarHUTHBIX METAJLJIAX, NOJYNPOBOJIHHUKAX H
reTepocTpyKTypax

5.1. eda3upoBaHue M paccesHue 3JIEKTPOHOB C IEPEBOPOTOM CIIMHA, KUHETUYECKOE
YpaBHEHUE.

5.2. AHM30TpPOITHOE MarHUTOCOIPOTHUBIICHHE.

5.3. I'pann4yHO€ CONPOTUBIICHNE, CTMHOBOE paccesiHue Ha HHTepdeiice.

5.4. CniuHoBBIH 3¢ ekt Xoa (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. DxcnepuMeHTanbHble Ha0MoaeHus 3 dexra I'MC.

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

6.4. CrivH- IOJISIpU30BaHHOE TYHHETHUPOBAHHUE.

6.5. TyHHeTbHOE MarHUTOCONPOTHUBIIEHHE (TEOPHUS U SIKCIIEPUMEHT)

Paznen 7. CnuHoBble KanaHbl (BEHTHJHM) M CIMHYJIEKTPOHHbIE YCTPOWCTBa AJ 3anMCcH
uHpopmanuu.

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

7.2. llpuMeHeHHE CHMHOBOIO BEHTWJIS B KadecTBE SUEHKM XpaHEHUs HHPOpMaIUH,
MarHMTOPE3UCTUBHASI TAMATDH [TPOU3BOJIBLHOTO JOCTYTIA.

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

7.4. Marautope3ucTUBHAs aMsATh BBICOKOM MHTErPAllUH.

Pa3nea 8. Toyeunble MAarHUTHBIE KOHTAKTHI. CBepXNPOBOASIIAsk CIMHTPOHUKA.

8.1. OMuyeckuil 1 OaNTUCTUYECKUNA TPAHCIIOPT.

8.2. MarHuTOCONpOTHUBIICHNE TOYEYHBIX KOHTAKTOB U3 ()eppOMArHUTHBIX MaTepHAaJIOB.

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



8.4. CBepXnpoBOAIINE KOHTAKTHI U MIEPEXO0/IbI ¢ (peppOMarHUTHOM MPOCTONKOIA.
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, MPAKTHYECKHX 3aHSITHII U JIaOOPATOPHBIX 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; Hp 51 4 YeTHbIi
PYKTYp ompoc
HAaHOTEXHOJIOTUU
2 |2 MarunuTtHoe JTUTIOJTb- .
YcTHbli
JIUIIOIBHOE 8
. ompoc
B3aUMOJICHCTBUE
3 |3 3oHHas CTPYKTypa
PYKTYP IIncemeHHBI
(beppoOMarHuTHBIX 8 .
i ompoc
METaJUIOB
4 14 Kiaccnueckass — teopus
Hpyne- Jlopenria.
Kunernueckoe o
VYcTHBIN
ypaBHeHue bonbimana. 8
onpoc
MarsaeToconpoTUBICHA
e METaJJIOB u
ITOJIyITPOBOJTHHUKOB. IK-1
5 |5 HedazupoBanue " NJKrk-1.1
acCesiHUE DJICKTPOHOB .
P P YCTHBIN
C IIEpEeBOPOTOM CIIMHA, 4
onpoc
KHHETHYECKOE
ypaBHEHUE
6 |6 I'MC B MeTa/uTm4ecKux 4 YcTHbIi
MYJIBTUCIIOSAX onpoc
7|7 Crun- BEHTWJIHHBIN
CEHCOop MAarHUTHOT'O
MOJIL ¥ €r0 IPUMEHEHUS 8 YcTHbI
B YCTPOMCTBAX JIst onpoc
MarHUTHOM 3amucu U
XpaHeHus: "HHOpMaIuu
8 |8 OmMuueckuit u
N [TruceMeHHBI
OaIITUCTUYECKUN 4 .
i ompoc
TPaHCIOPT




4.3.2. [lepevyeHs TeM (BONPOCOB), BLIHOCUMbBIX HA CAMOCTOSITEJIbHOE U3yYeHHEe CTYAeHTaAMH 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 B 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 TO3HABATEIbHOMN AESITEIbHOCTH CTY/IEHTOB
10 OBJIA/ICHUIO TPOTPAMMHBIM MAaTEPHAJIOM THCLHUIIINHBI.

3adauu nexyuoHnslx 3aHAMUL — 1aTh CBA3aHHOE, MOCJIEI0BaTeIbHOE U3JI0KEHUE MaTepuraa,
COOOIINTh CTYJAEHTaM OCHOBHOE COJEp)KaHHE NpeIMeTa B IIEJIOCTHOM, CHUCTEMaTH3UPOBAHHOM
BU/IE.

Cmpykmypa u codepxcanue OCHOSHbIX pazdenog (NpuBeAeHa B paboueil mporpamme
y4eOHOW JUCIUTIIIMHBI, pa3en S)

Memooul u cpedcmsa npogedenus meopemuyecKux 3aHAmull

[Tpy u3yyeHUM y4yeOHOro MOAYNSI CTYACHTHI JOJKHBI TOCEHaTh JIEKIIMOHHBIE 3aHSTHS,
BECTH KOHCHEKTHI M CaMOCTOSATENBbHO IpopalaThiBaTh IO Yy4eOHUKAM BOIPOCHI, 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 IPOBEACHUS MPaKTHUECKUX padoT, a Taxke BHeaynuTopHoi CPC. Jlns sToro
MpernojaBaTelib BbIIaeT CTYASHTaM PEKOMEH IAlluH JIJIsl CAMOCTOSITEIbHOU paboThl.

0) MeTroguyeckue peKOMEeHIalMHU 110 CAMOCTOSITEIbHON padoTe CTY/IeHTOB




B paznene 4.3.2 cryneHTaM JUIsl CAMOCTOSITENILHOTO YTIIYOJICHHOTO M3ydeHHs (TapajuieabHO
C JeKIUSMHU) MpPEIaraloTcss TeMbl U3y4aeMbIX paszienoB M rpaduk ux usydeHus. [lomHocTpio Ha
CaMOCTOSITEJIbHOE M3YYEHUE BBIHOCSTCS BOIPOCHI CBSI3aHHBIE C MPAKTHUYECKUMHU NPUMEHEHUSIMHU
MOJIYIIPOBOTHUKOBBIX MTPHOOPOB.

JIJ1s TOArOTOBKYU K MPAKTUYECKUM U KOHTPOJIBHBIM OIIPOCAaM PEKOMEHIYETCSI II0JIb30BATHCS
OCHOBHOM U JIOTIOJTHUTEIBHOM Yy4€OHO-METOIMYECKOM JTUTEPATYPOH, IPEACTABICHHONW B pa3neie 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
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URL.: https://e.lanbook.com/book/115011

S. [llyka, A.A. Hanoanektponuka: ydeOHUK i By3oB/ A.A.llyka; mox oOmei
penakmueit A. C. CuroBa. — Mocksa : M3garensctBo FOpaiir, 2023. — 297 c. — (Bsiciiee
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0) mepuoguvecKne U3JIaAHNS
B) CIIHCOK aBTOPCKHX METOAMYECKUX Pa3padoToK

r) 6a3bl TaHHBIX, HHPOPMALTHOHHO-CIPABOYHBIE H MONCKOBbIE CHCTEMBI

1. TTouckossie cucremsr Google, Yandex.

2. DIEKTPOHHBIE pecypChl AOCTYIHBIE MO JIOTHHY W MapoJIto, mpenocTaBisieMbie Haywnoit
6ubmmorexon UI'Y.
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V1. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 060pPy10BaHUE:

[TpoBeneHne maboOpaTOpHBIX pabdOT COMPOBOXKIACTCS JIEMOHCTpamue uHpopManmmn
(MyIbTUMEIUIHBIA TMPOSKTOp, O(UCHOE 000pymOBaHHE JJIsi ONEPATUBHOIO PAa3MHOMKCHHUS
WJUTIOCTPATHBHOT'O M Pa31aTOYHOIO JICKIIMOHHOTO MaTePHAJIOB).

6.2. [IporpamMHoOe obecnieyenue:
becrnarnas cpena maremaruueckoro moaenupoBanus Modellus
6.3. TexHu4YeCKHUe U IJTIEKTPOHHBIE CPEACTBA:

B xonme yueOGHOro mporecca HUCIOJIB3YIOTCS TEXHUYECKUE CPEICTBA OOYUEHHsS] U KOHTPOJIS
3HaHUH CTYAEHTOB (MPE3eHTALNHU, KOHTPOIUPYIOLUX IPOrpaMM, AEMOHCTPALIMOHHBIX YCTaHOBOK),
HCI0JIb30BaHNE KOTOPBIX MPEAYCMOTPEHO METOIUYECKOM KOHIIETIEN PEIo1aBaHUs

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Urenue nexuuit o paszgenam 1 — 4 npenmnosaraer pelieHne TeMaTUYeCKUX 3a7ad B KauecTBe
IIPUMEPOB, NOIKPEIUIAIOIINX TEOPETUUECKUIM MaTepHall; 10 pa3felly 5 MPOBOIUTCS JEJIOBas Urpa
st POPMHUPOBAHHUS HABBIKOB BHIOOPA ONITUMAIIBHBIX BAPUAHTOB PEIICHUS 3a/1a4.

IIpy nmpoBeneHMM CEMUHApCKUX 3aHATHH CTyAEHTaM (B OTHEJBHBIX CiIydasx — IpyInam
CTY/ICHTOB) TMpEeUIaraeTcsi pemiath pa3sHOOOpa3Hble 3aJa4d IO TEKyHIed TeMe CeMUHapa |
00CyX/1aTh HEKOTOPBIE 3a/1aHus, ITpeTHA3HAUEHHbIE JUIsI KYPCOBBIX padoT.

Vill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYHIEI'O KOHTPOJIS 1
MMPOMEXYTOYHOM ATTECTAIIUA

[Tpyr m3ydeHWH MUCHUIUIMHBI Ui OLIEHKU JOCTHKCHHH CTYICHTOB B IPOLIECCE WM3YUCHUS
JUCLUIUIMHBL, YOpPaBICHHUS IPOLIECCOM MPHOOpPETeHHs CTyIEeHTaMH HEOOXOJUMBIX 3HAHMH,
YMEHHM, HABBIKOB U (POPMHUPOBAHUS KOMIIETEHIIHI; OLIEHKH CIIOCOOHOCTEN CTYy/IeHTa K TBOPUECKON
JesTeNbHOCTH, OOecreuuBarolleil pelIeHus HOBBIX 33/ay, CBS3aHHBIX C HEJOCTAaTOYHOCTBIO
KOHKPETHBIX  CIEMUAIBHBIX  3HAHMA W OTCYTCTBHEM  OOIIETIPUHATHIX  aJrOPUTMOB
npo(eCCHOHATBLHOTO TOBEACHUS B KBa3UpealbHON NEeATEIbHOCTH; OOECHEeYeHHs COOTBETCTBUS
pe3yibTaToB 00yueHus 3amadam Oyayiied mnpodecCuOHaTbHON NeATeTbHOCTH OCYIIECTBISECTCS
MO3TAMHbII KOHTPOJIb CTENEHW OCBOEHHS KOMIleTeHIMH. B Tabmuiue nmpuBeneHbl 3Tarbl OCBOCHUS
KOMIIETEHIMI U BHJIBI OLIEHOYHBIX CPEACTB, MPEAHA3HAYCHHBIX JJIsl OIICHWBAHUS KOMIIETCHIIUI Ha
pas3HbIX CTaAUAX 00yUEHUs CTYCHTOB.

No Monyns, paznen | Konrtponupyembie
o /;1 (B COOTBETCTBUHU KOMIIETECHITIH Bun onieHouHOTO CpencTBa
¢ PIT) (vm MX 9acTu)
1 Paznen 1 IK-1 KoHTposbHbII O11poc
5 Pasnen 2 K-1 PasHOypoBHEBBIE 3amaHUs K MPAKTHYECKUM
paboram
3 Pasnen 3 K-1 PasHOypoBHEBBIE 3amaHUs K MPAKTHYECKUM
paboram
ITK-1 KoHTponbHbIl onpoc
4 Paznen 4 K-1 PazHOypoBHEBBIE 3alaHUsl K MPAKTHYECKUM
pabotam




5 Paznen 5 K-1 PazHoypoBHEBBIC 3alaHUS K MPAKTHYECKUM
paboram

6 Paznen 6 K-1 PazHoypoBHEBbIC 3alaHUS K MPAKTHYECKUM
paboram

7 Paznen 7 K-1 PazHoypoBHEBbIC 3alaHUSI K MPAKTHYECKUM
paboram

8 Passen 8 K-1 PazHoypoBHEBbIC 3alaHUS K MPAKTHYECKUM
paboram

Hasnauenue onienounbix cpenctB TK — BbsiBUTH chopMupoBanHOCTh KommeTenuuit (I1K-1).
Hwxe npuBenieH nepedeHb OLCHOYHBIX CPEACTB TEKYILEr0 KOHTPOJIS:

1. KOHTpOIbHBIN ONIPOC CTYJIEHTOB 10 MaTeprajiaM JEKIUH.

Ha3naueHune KOHTPOJIBHOIO OIPOCa - MOHUTOPHUHT 3()(HEKTUBHOCTU MOATOTOBKU CTYJEHTOB
B xone oOyuenwus. [lokazarenem 3¢p(GEKTUBHOCTH MOATOTOBKU CTYJCHTA SBIISETCS MOTYYEHUE UM
TECTOBOr0 0OaJlia MPEBBIIIAIOIIET0 HOPOrOBOE 3HAYCHHUE.

KoHTponbHBIN OIpoc COCTOMT U3 6 YCTHBIX BOIIPOCOB. 3a KaXKJbli MpaBUJIbHBIA OTBET
CTYZEHTBI Hauucnsercs no 1 Oamny wim 2 6ania, B 3aBUCUMOCTH OT CJIOXHOCTH 3a1aHus. [IpocThix
3aJJaHUil B ONPOCE JIOJHKHO OBITH 2, a Oosee CI0XKHBIX - 4. KOHTPOIBHBIA OMPOC MPOBOAUTCS 1O
OKOHYAHUIO KaXKA0U TEMBI B XO€ U3yUCHUSI TUCLUIUIMHBIL.

[IpyMepHBIE CHUCKHM BONPOCOB IPEACTaBICHbl B NpPUIIOKEHUU 1 paboueill mporpammbl
JUCLIUILINHBI

HapaMeTpLI OLCHOYHOTI'O CPCACTBA

[Ipenen nIMTENLHOCTH KOHTPOJIA 15 Mun
[Ipenyiaraemoe KOJIMUECTBO BOIIPOCOB U3 OJTHOTO 5
KOHTPOJIUPYEMOTO pa3jielia
[TocnenoBarebHOCTH BEIOOPKU BOIPOCOB U3 KAKIAOTO pas3zela CITyJaifHas
Kpurepuu oneHku:

«5», ecnu 8 -10 OaiuoB
«4», ecnu 6-7 Oamn
«3», ecin 4-5 OaioB

2. TBOpYecKoe 3a/laHne K NPaKTUYEeCKUM paboTam

Hcnonp30BaHnEe TBOPUECKOIO 3a7jaHMsl MIPECIEAYET TP LIEIU: NPOBEPKA CTENIEHU YCBOEHUS
TEOPETUYECKOr0 MaTepuana u3 paszena 1, KOHTPOJIb CAMOCTOATEIbLHOW pabOThl CTYJAEHTOB B YacTH
MIOUCKA 3JIEKTPOHHBIX MCTOYHMKOB JJIsl HamMcaHUs pedepaToB M0 NPEesIOKEHHON TeMe, a TaKkxke
MOATOTOBUTENBHBIN  ATall  BBIIOJIHEHUS MpakTU4YecKuX pabor. [lpencraBieHHbI MPOEKT
UCIOJIB3YETCSl I pEealM3allid Ha NPAKTHUYECKHUX 3aHATUAX. [lo pe3ynapTaraM BBINOJIHEHUS
WHIUBUAYAIBHOTO 33JaHMsI CTYJEHT JOMYCKAaeTCs K BBIIOJIHEHHUIO MPAKTUYECKUX 3aJaHUM.
ITosydeHHas OLleHKa BIMSIET HA PEUTHUHT CTyAECHTA. TeMbl 3aJaHUui IIPEICTABIECHBI B IPUJIOKEHNUH 2
pabodeil mporpaMMbl JAMCHMIUIMHBL. TBOpUYECKOE 3aJlaHUE CTYAEHT BBINOJHSAET BO BpeMs
CaMOCTOSITENIbHON PabOThI MO3TAITHO:

1. McxonHbIN MPOEKT;

2. O6cyxnenue ¢ npenojanareneM; KoppekTupoBka MpoeKTa (JaHHBIM 3Tanm MOBTOPSETCS
710 TIOJIHOTO YCTPaHEHUs BCEX 3aMEeYaHui pernoaaBarTess)

3. Cnaya OKOHYATENBHOIO IPOEKTA NIOCIIE YCTPAHEHUS BCEX 3aMEYaHUi IIPENo1aBaTes.

Cpox cnaun mpoekta — 4-1 Henens oOydeHMs, Nepe] HayaloM IMKIa MPaKTHYECKHX
3aHATHH.




ITapameTpb! OIIEHOYHOTO CpPEICTBA

Kpurepun onenku:

«5», ecnu YcTpaHeHbl Bce 3aMeUaHus 110 BBIITIOJHEHUIO Pa0OThl. Y BEPEHHO
oTrepHupyeT TePMUHAMH, BBEJICHHBIMHU B pazzene | paboueii mporpammbl
JUCLMILIMHBL, apTYMEHTUPOBAHHO UCIIOJIB3YET TEOPETUYECKUE 3HAHUS U3
ATOTO pazjena Julsl peaau3auy npoekta. PaboTta caana B cpok.

«», ecnu YcTpaHeHsl Bce 3aMeYaHus M0 BBIMOJIHEHHIO padoThl. Omubaercs npu
MCIIOJIb30BAHUU TEPMUHOB U TEOPETUUECKUX 3HAHUM, MOTYUYCHHBIX MTPU
u3ydeHuu paszena 1 paGoueit mporpammbl AUCUMILIMHEL PaboTta ciana B
CPOK.

«3 », €CIIN YCTpaHeHBI BC€ 3aMCUYaHus 110 BBIITOJIHCHUIO pa6OTBI. Ommbaercs Ipu
HCIIOJIb30BAHHUU TCPMUHOB, BBCICHHBIX B Pa3/iCjIC 1, HEAOCTATOYHO
IIPOYHBIE TECOPETUYCCKUEC 3HAHUA NI p€aln3alun IIPOCKTa. Pab6oTa caaHa
I10CJIC YCTAaHOBJICHHOI'O CPOKa.

3. Pa3znoypoBHEBEIE 3aIaHUs K IPAKTUUYECKUM paboTaM

s monmy4yeHUs HAaBBIKOB pabOThl M UCHOJIB30BAHUIO SJIEKTPOHHBIX PECYpCOB B XOJ€
MPAKTUYECKUX pPaOOT CTYAEHTHI BBIMOJHSAIOT PA3JIMUHBIE MO CJOKHOCTH W HAIpPaBICHHOCTH
3a/1aHMs (B paMKaxX BIOPaHHOW B TBOPYECKOM 3aJIaHUH MPEAMETHON 001aCcTH).

[IpomexyTouHas aTrrectauus npoBoautcs B ¢dopme 3ayera. CTyoeHT JOMycKaeTcs K
3a4eTy B TOM CJIy4yae, €CJIM OH BBIIIOJHUT BCE BHUABI MPOMEKYTOYHOTO KOHTPOJII M Habeper
MTOPOTOBBIN OaJlI.

B Teuenne cemecTpa 3a BBINOJHEHHE 3aJaHUNA TEKYIIETO KOHTPOJIS CTYIEHTY
HAYHCISAIOTCA Oasibl U B KOHIIE CEMEeCTpa CyMMUpYETCs IJi BhIYMCIEHUs peiTuHra cryaenta. K
TEOPETHUYECKOMY DK3aMEHY JOIYCKAETCS CTYIEHT, BBIMOJHUBIIMNA BCE BHABI MPOMEKYTOYHOTO
KOHTPOJISI U UMEroIi 60s1ee 60 6aios.

dopma TpoBeICHHS 3a4eTaa — YCTHBIM MO OmiieTaMm / MUChbMEHHBIN 1Mo Ouieram. buier
COCTOUT U3 OJHOTO TEOPETHYECKOTO BOMPOCA M OJIHOTO MPAKTUYECKOro 3a/JaHMs, OCHOBAHHOIO Ha
3aIaHMsIX TIPAKTUYECKUX Pa0oT. buiersl /st mpueMa 3adera BBITIOJHEHBI MHOTOBAPHUAHTHBHIMU,
YTOOBI UCKITIOYUTHh BO3MOXKHOCTh CIICHIBAHUS U 0OMeHa HH(pOpMAIIUEH B X0/Ie 3a4eTa.

[Tpumep TecTOBBIX 3alaHUi U1 IpoBepKU chopMupoBaHHOCTH KommneTeHuuu TTK-1:
1. CkopocTh pexkoMOMHAllMKM HEPaBHOBECHBIX HOCUTENEH 3apsga B IOIYIPOBOJHHUKE
OIIpeJieNIAeTCs: a) BHEIIHUM HCTOYHHUKOM, O) TeMmIeparypod, B) CTPYKTYpPHBIMH OCOOEHHOCTSIMHU
KpHUCTaJLIa.

2. Yposenp PepMu JUIsI HEBBIPOXKJIEHHBIX MHOJIYHNPOBOJHUKOB HAXOIUTCS: a) B 30HE
MIPOBOAMMOCTH, 0) B BAJIGHTHOM 30HE, B) B 3alpEIICHHOMN 30HE.

3. Yposenr depmu Uil NPENEIBHO BBIPOXKJIEHHBIX MOJIYNPOBOAHUKOB HAaXOOUTCS: a) B
3amnpeiieHHoM 30He, 0) B OJJHON U3 pa3pellIeHHbIX 30H, B) B KAKON-TM00 U3 HIDKEIEKAIIUX 30H.

4. Mopgenp uaeaqbHOTO P—N Tepexoja: a) YYUTHIBAET PEKOMOWHAIMIO HOCUTENEH B
nepexoHoi 0b6yacTu, 0) HE YYUTHIBAaeT PEKOMOWHAIMIO HOCUTEJCH B MEPEXOJHOW 00acTH, B)
YUUTBIBACT JPei(POBYIO COCTABIISAIONIYIO IUIOTHOCTH TOKA.

5. Kakoil BekTop omnpeaensieT 3aKoH MpeoOpa3oBaHUs BOJTHOBON (QDYHKIUU MPH ABHKEHUU
3JIEKTPOHA B MIEPUOJUYECKOM T0JIe KPUCTATMYECKON PELIeTKH: a) UMITYJIbC, 0) KBa3UUMITYJIBC, B)
CKOPOCTh

6. XapakTepHas 4YacToTa, pa3JeNndlomas AMana3oH HU3KMX UM BBICOKMX 4YacTOT
MOJIYTIPOBOJTHUKOBOTO JIMO/Ia, OIpEAeNseTcs: a) CPEeJHUM BpEMEHEM >KU3HH HEpaBHOBECHBIX
HocuTenel, 0) nebaeBCKUM BpEeMEHEM pellakcalli, B) BpEeMEHEeM IIpoJieTa HOCHTEJeH depes
MEPEXOHBIN CIION



7. B cOOCTBEHHOM MOJYNPOBOAHUKE KOHLEHTPAIMH 3JIEKTPOHOB M JIBIPOK: a) OJUHAKOBBI,
0) KOHIICHTpAIMs SJIEKTPOHOB OOJBIIIE KOHIEHTPAIMHM IBIPOK, B) KOHIIEHTPAIUS SJIECKTPOHOB
MEHbIIIE KOHIEHTPAIMHU JBIPOK.

8. B mpuMecHOM NOJYNPOBOJHUKE N -THIA: a) KOHIEHTPAIUU HIIEKTPOHOB U JBIPOK
OJMHAKOBBI, 0) KOHILEHTpAIHs 3JIEKTPOHOB OOJIbIIE KOHIIEHTPALUH JBIPOK, B) KOHILIEHTPAIHS
JBIPOK OO0JIbIIIE KOHIIEHTPAIMH 3JEKTPOHOB.

9. B mpumecHOM NONYNPOBOJHUKE P -TUIA: a) KOHIIEHTpAIMs DSJIEKTPOHOB OO0JbIle
KOHIEHTPAllUU JBIPOK, ©O) KOHIIEHTpalMs IbIPOK OOJbIIE€ KOHIIEHTPAMH JJIEKTPOHOB, B)
KOHIICHTPALIUH JICKTPOHOB H JBIPOK OJTMHAKOBEI.

10. B momynmpoBOAHMKOBOM Jiazepe JUIisi CO3JaHHs [P—N Tepexoaa HEOOXOAMMEI: a)
HEBBIPOXKICHHBIE MOTYIIPOBOAHUKH, 0) BBIPOXKICHHBIC TOIYIIPOBOAHUKH, B) CTEIICHb BBIPOXKIACHUS
HE UMeeT 3HaYeHUSI.

PazpaboTumk: npodeccop, FO.B. Arpadonos

[Tporpamma cocraBnena B coorBercTBrH ¢ TpedoBanmsiMu @I'OC BO u yuuThIBaeT peKOMEHIanu
[TOOII no nampasnenuto u npoduito noarorosku 03.03.03 Paguodusuxa.

[Iporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapsl paanoGU3UKU U PaJH0dICKTPOHUKH
«27» despaist 2023 r. mpotokoa Ne 7

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

Hacmosuwas npoepamma, ne Mmodcem Ovimb 60CHpouzeeoeHa HU 6 Kakou @opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvi-paspabomuuxka npocpammol.



