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1. Heau n 3a1a4u AUCHUILINHBI (MOYJIs1)

[TpeameroM AUCHUIUIMHBL SBISIOTCS JIEKTPOHHBIE MIPOLECCHI B BAKYyMe, ra3ax, TBEpJbIX Te-
Jax, Ha TpaHUIlax pasjiena cpel v, pusnueckue siBIeHus, JIeKale B OCHOBE padOThl M MPUHIIUIIOB
HOCTPOCHUS MIEKTPOHHBIX TPUOOPOB PA3IIMYHOTO Ha3HAYCHUS.

1.1.I{esb ocBOEHMs AUCUHMIIMHBI COCTOUT B (POPMUPOBAHHUH IITyOOKOTO M IETOCTHOTO
IpeICTaBICHUs O (PU3HKE AIEKTPOHHBIX PHUOOPOB U YCTPOMCTB, a Tak ke 0 (PU3MUECKUX ABICHUSAX,
UCIIOJIb3YEMBIX JIJISl CO3/1aHUS YCTPOUCTB COBPEMEHHOM 3JIEKTPOHUKH.

1.2. 3aga4mn u3y4eHusi AMCUMILINHBI:

- (popMupoBaHNEe MPAKTHUECKUX HABBIKOB HMCIIOJIH30BAHUS BCErO KOMILUIEKCA TEXHHUECKUX U
MH(OPMALIMOHHBIX CPEACTB JJIS U3ydeHUs (PU3UUECKUX SBIICHUM, JIekKallUX B OCHOBE pabOTHI CO-
BPEMEHHBIX AJIEKTPOHHBIX YCTPOHCTB, a TaK ke (husndeckux 3(PpQeKToB, KOTOPHIE MOTYT OBITH HC-
MOJIb30BAHBI JIJIS1 CO3/IaHUSI HOBBIX YCTPOMCTB 3JIEKTPOHUKH;

- opMupOBaHUE HABBIKOB PEHICHUS 3a71a4 M0 (PU3MUYECKUM OCHOBaM PabOTHI COBPEMEHHBIX
AIEKTPOHHBIX YCTPOICTB;

- opMHUpOBaHUE HABBIKOB TEOPETUICCKOTO OOOOIICHHS M BBISBICHHUS OCOOCHHOCTEH pabOTHI
YCTPOMCTB 3IEKTPOHUKH.

1.3.BpinosiHenne TpeGoBaHuil NpogecCHOHATBHBIX CTAHIAPTOB

N3ydenue qUCHUIIMHBI HAIIPABJICHO HA MOATOTOBKY CIIEIIMATUCTOB, CIIOCOOHBIX pelIaTh
po0JIeMbl, BOSHUKAIOIIME IIPU IIPOU3BOJICTBE U SKCILTyaTallui U3EIUN IEKTPOHUKU U HaHO-
AMIEKTPOHUKHU C YUETOM 00JIacTH, TUIOB U 337a4 MpodeccruoHAIbHOM 1eATeTbHOCTH B COOTBETCTBHH
¢ mpoecCHOHANTBHBIMU CTY/ICHTAMH :

- 40.058 «Hx’eHep-TeXHOIOT 10 MPOU3BOJCTBY U3EINI MUKPOIJIEKTPOHUKIY, KOTOPBII
yTBepxAeH npukazoM Munrpyna Poccun ot 03.07.2019 Ned80H u 3apeructpupoBad MuHocToM
Poccuu 29.07.2019 Ne55439;

- 40.104 «CrienuamcT 1Mo U3MEPEHHIO ApaMeTPOB U MOJU(PHUKAIIMNA CBOWCTB HAHOMATEPH-
aJI0B U HAHOCTPYKTYP», KOTOPBI yTBepxkAeH npukazoM Muntpyna Poccun ot 07.09.2015 Ne593u
(B penaxuuu, BBegennoi B neiictue ¢ 20.01.2019 r. npukaszom Muntpyna Poccun ot 14.12.2018
Ne8071) u 3apeructpupoan Muntocrom Poccun 23.09.2015 r. Ne38983

2. MecTto aucuunjauabl B ctpykrype OOII BO

JucnurnnuHa oTHOCUTCS K 0a3oBo yactu yueOHoro nukia — b1.B.01.02 nmo wmampasieHuto
noarotoBku 11.03.04 - DiekTpoHMKa U HAHORJIEKTPOHHUKA.

Jucnunimza 6azupyercs Ha CleqyIuX Juciuminiax: "Marematuka", "®dusuka (oomas)",
“Marepuaisl JIEKTPOHHON TEXHUKH , “TeopeTHuecKkne OCHOBBI JJIEKTPOTEXHUKHN ~, “DPU3HKa KOH-
JEHCUPOBAHHOTO COCTOSIHUA .

3HaHus, MOTy4YE€HHbIE IO OCBOSHHUIO AUCHUIUIMHBI, HEOOXOIMMBI ITPU BBHIIOJIHEHUH OaKajaBp-
CKOM BBINYCKHOW KBaIM(PUKAIMOHHON pabOThl M M3Y4YEHHH IUCUUIUIMH: «HaHO3/IeKTpoHMKaY,
«OCHOBBI TPOEKTUPOBAHUS SJIEKTPOHHON KOMIIOHEHTHOH 6a3b1», «OCHOBBI TEXHOJIOTHU 3JIEKTPOH-
HOM KOMITOHEHTHOH 0a3bl», «Marepualibl U KOMIIOHEHTBl HAHOAJIEKTPOHUKN», «DJIEMEHTHI U MpH-
O0pbI HAHODJIEKTPOHUKI», «CXEMOTEXHUKa», & TaKXXe MPOrpaMMbl MarucTepcKOi MOATOTOBKH IO
HAIPAaBJIEHUIO —JJIEKTPOHUKA U HAHOAJIEKTPOHHKA.

[Tpu ocBOCHMM AMCUUIUIMHBI 00yJArOIIUIC CMOKET YaCTUYHO MPOJIEMOHCTPUPOBATH Clle-
nyrorue oooomennsie Tpyaosbie GyHkiuu (OTD):

- Pa3paboTka eqMHMYHBIX TEXHOJIOTHYECKUX MPOIIECCOB U PEKOMEHIAIUI 110 YCTPAHEHUIO U
MpeyNpexIeHNI0 OPaKOB B MPOU3BOICTBE U3JIEINIA MUKPOIIEKTPOHUKH (ITpOdheccuoHaNbHBIH
cranaapt 40.058 «MHxkeHep-TEXHOIOT 110 MPOU3BOACTBY U3AEINNH MUKPOIIEKTPOHUKNY», KO B,
ypOBeHb KBalu(pUKauu 6).

- Pa3paboTka TUMIOBBIX TEXHOJOTHUECKUX MPOIIECCOB U MIIAHUPOBOK PabOYMX MECT H MpOo-
M3BOJICTBEHHBIX YYaCTKOB Ha MPOU3BOCTBE U3/I€TUN MUKPOIIEKTPOHUKHU (IIpodeccnoHaNbHBbIHM
cranaapt 40.058 ««HXeHep-TEXHOJIOT 110 MPOU3BOJICTBY U3AEIUI MUKPONIEKTPOHUKNY, Kox C,
ypoBeHb KBanudukauuu -6).



- CoBepIIIeHCTBOBAaHUE TIPOIIECCOB U3MEPEHUI MapaMeTpOB ¥ MOAN(PUKAIIUN CBOMCTB HAaHO-
MaTepHaioB U HAHOCTPYKTYp (nmpodeccronanbubii ctanaapt 40.104 «Crenuanuct mo u3MEpeHHUIo
napaMeTpoB U MOU(HUKAIINK CBOWCTB HAHOMATEPHUATIOB U HAHOCTPYKTYPY», Koa C, ypOBEHb KBaJU-

¢bukamuu -6) .

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS CO/IEPKAHUS TUCHHUIIMHbI
[Ipouecc n3ydeHus JUCIMUILTUHBI HAITPABIICH HA (POPMUPOBAHUE IIEMEHTOB CIIETYIONTNX
komriereHnmi : [IK-1.CriocoOeH cTpouth npocTeiimme (Gpu3ndeckrue 1 MaTeMaTHIeCKUE MOJICTTH
npuOOpPOB, CXEM, YCTPONCTB M YCTAHOBOK AJIEKTPOHUKH U HAHOAJICKTPOHHUKH PA3IIUIHOTO (YHKITU-
OHAJILHOTO Ha3HAYEHUs, a TAK)KE UCIIOJIb30BaTh CTAHIapPTHHIE IPOTPaMMHbBIE CPEJICTBA X KOMIIb-

HOTCPHOTO MOACITIUPOBAHUS.

Karteropusi komnerenuuu/
THII 32124

Koa u HauMeHoBaHHe KOMIIe-

TCHIHHU

HNupuxarops! (MoKka3aTeau) J0CTHKEHUST KOM-
neTeHInin

Tun 3agau npodeccuo-
HaJIbHOU J1€SITENbHOCTH:
Hay4HOHCCIIEI0BATEIbCKUI

MK-1. CriocobeH cTpouTh
npocreiiue Gpuznyeckue u
MaTeMaTH4ecKHe MOJEIN
pudOpOB, CXEM, YCTPOHCTB
U YCTQHOBOK DJIEKTPOHHUKH U
HAHO3JIEKTPOHUKH pa3iiny-
HOTO ()YHKIIHOHAIILHOTO
Ha3HAYCHUSI, a TAKKE HC-
M0JIb30BaTh CTAHIAPTHBIC
MPOTrPaMMHBIE CPEICTBA HX
KOMITBIOTEPHOTO MOEIHPO-

MKC-B.1.1.Crioco6eH cTpouth pusmue-

CKHE M MaTeMaTHYSCKHE MOJICIIH MOJIe-

e, y310B, OJI0KOB

MKC-B.1.2. CrnocobeH TONb30BaThCA METO-
JlaMU KOMITBIOTEPHOI'0 MOJICITUPOBAHUS

BaHUA

®opmupoBanue npodeccruoHanbHON (pekomMenaoBanHon) kommeTenuuu [1K-1 ocymecTs-
JsIeTCsl B COOTBETCTBHHU € MPO(PECCHOHATBHBIMY CTaHIapTaMU U OPUEHTHPOBAaHA Ha BBIIIOJIHEHUE
0000m1eHHBIX TpYAOBEIX QyHKINH (OTD) u TpynoBeix Gynkiuii (TD), ykazaHHBIX HUKE.

[Mpodeccronanphas Kom-
METEHIUS

[IpodeccronanbHeIi cTaH-
JapT

O6o0611ieHHas TPy 10Bas
GbyHKIHSA

Tpynosas pyHKIHA

IK-1.Crioco6eH cTpouTh
npocreimme (u3HIecKne
U MaTeMaTH4eCKHe MOJIEIH
pHUOOPOB, CXEM,
YCTPOMCTB M YCTaHOBOK
ANIEKTPOHHUKH U HAHOBJIEK-
TPOHHUKH Pa3NUIHOTO
(yHKIIMOHAJIBHOTO Ha3HA-
YEHUs], a TAK)Ke MCII0JIB30-
BaTh CTaH/IapTHbIE TPO-
TrpaMMHBIE CPEICTBA UX
KOMIBIOTEPHOTO MOJEIH-
poBaHUs

40.058 «Muxenep-
TEXHOJIOT 10 IPOU3BOACTBY
U3J1E€IMH MUKPO3JIEKTPOHHU-
KI»

B.Pa3paboTka e TMHUYHBIX
TEXHOJIOTHYECKUX TPOIIeC-
COB U pEKOMCHJAINHN 110
YCTpPaHEHUIO U MPeayIpe-
JKICHUIO Opaka B IPOm3-
BOJICTBE H3JIEINH MHUKPO-
INEKTPOHUKHU

B/01.6 . AHanu3 nmpuyH
Opaka Ipu U3rOTOBJICHHU
W3/ICIUIH MEKPOIJICKTPOHH-
KU U pa3paboTKa peKOMEH-
JaIHi 10 UX YCTPaHCHHUIO
U IIPEAYNPEKACHUAIO

B/01.6 .Pa3pabotka enu-
HUYHBIX TEXHOJIOTHYECKUX
MPOIIECCOB N3TOTOBIICHUS
U3JENUA MUKPOIJIEKTPOHHU-
K1

C.Pa3paboTka TUIIOBBIX
TEXHOJIOTHYECKUX MPOIIeC-
COB U IUIAaHHPOBOK PadOvImnx
MECT U IPOU3BOICTBEHHBIX
YYacTKOB Ha MPOU3BOCTBE
U3JICNTUI MUKPOAJICKTPOHU-
KU

C/01.6 . Pa3paboTka u
aaanranusa TUIIOBBIX TEX-
HOJIOTHYECKHUX MPOIIECCOB
MU3TOTOBJICHHS M3/IENHH
MHUKPOIJIEKTPOHUKH

C/02.6 . Pazpaborka mia-
HUPOBOK pabO4MX MeCT U
Y4acTKOB Ha MPOU3BOJICTBE
W3IETMH MUKPOAJIEKTPOHH-
KU

40.104 «CrienmanucT mo
M3MEpEHUI0 TapaMeTPOB U
Moau(dHUKaIK CBOHCTB
HaHOMATEPHAJIOB ¥ HAHO-

CTPYKTYp»

C. CoBepIieHCTBOBaHUE
MPOIIECCOB U3MEPEHUH Ta-
paMeTpoB U MOJUPHUKAITUN
CBOWCTB HAHOMATEPUAJIOB
1 HAHOCTPYKTYP

C/01.6. MoaepHu3zanus
CYIIECTBYIONINX ¥ BHEPE-
HHE HOBBIX METOJ0B 1 000-
PYAOBaHUS AJI1 U3MEPEHUHN
napaMeTpoB HaHOMaTepHa-
JIOB U HAHOCTPYKTYP.




C/02.6 . MonepHH3aiys
CYIIECTBYIOIIUX U BHEIPE-
HUE HOBBIX MPOIECCOB U
000pyIOBaHUS I MOJTH-
(buKaIy CBOMCTB HAHOMA-
TEpUAJIOB ¥ HAHOCTPYKTYP

B pe3yabTare 0CBOCHUSA IMCHUIIHHBI, 00Yy4aI0UIUIC T0JKEH:

3HATh: (PU3UKO-TEXHUYECKHUE OCHOBHI BAaKyyMHOW M IUIa3MEHHOW ODJICKTPOHHMKH: 3aKOHBI
SMUCCHH, crOocoObl GopmupoBanusi U TpaHcrnoptupoBku I13U B Bakyyme u miaa3Me, CHoOCOObI
yIpaBJIeHUs] TlapameTpamMu U mnpeodpasoBanus sHepruu [13U B npyrue Buabl; OCHOBBI (DHU3HMKH
TBEP/OrO TeJa; MPUHIUIIBI UCIOJIb30BaHUA (pu3nueckux 3¢(HeKToB B TBEPAOM Tel€ B JEKTPOHHBIX
npulopax U yCTpOMCTBAaX TBEPAOTEIBHOM 3JIEKTPOHUKU; METOJbl UX AHAJIUTUYECKOTO ONMCAHUSA,
(bakTopbl, ONMpenessaone UX MapaMeTpbl U XapaKTepUCTUKU, KOHCTPYKLIUU U 0OJaCTH MpUMEHe-
HUS; OCHOBHBIC (PM3UYECKUE MPOLECCHI, JIEKAIIUE B OCHOBE JCHCTBUS MPHUOOPOB KBAHTOBOW M OTI-
TUYECKOM AIIEKTPOHUKH, METOJIbl MX aHAIMTUYECKOTO OMUCAHUs, (PAKTOPHI, ONpPEACNISIONINe UX Ma-
paMeTphl U XapaKTePUCTHKH, a TAKKEe OCOOCHHOCTH ONTHYECCKHX METOJOB Iepeaadu U 00padOTKu
nHpopManuu;

yMeThb: NIPUMEHSATh NOJYYEHHbIE 3HAHUS NPU TEOPETHUUECKOM aHaJIM3€, KOMIIBIOTEPHOM MO-
JEIUPOBAHUM U SKCIIEPUMEHTAIFHOM HCCIEI0BAaHUU (DU3UYECKUX MPOIIECCOB, JIEKAIIUX B OCHOBE
NPUHIUIIOB paboOTHl MPHOOPOB U YCTPOHCTB BaKYyMHOM U TIa3MEHHOM JICKTPOHHUKH; MPHUMEHSThH
METO/Ibl pacyeTa MmapaMeTpoOB U XapaKTEPUCTUK, MOACITUPOBAHUS U MPOCKTUPOBAHUS SJICKTPOHHBIX
puOOpPOB U YCTPOICTB TBEPAOTEIbHON ANEKTPOHUKU M HAaHODJIEKTPOHUKH; MPUMEHSTH MOJIyYEH-
HBIE 3HAHUS JIsI OOBSICHEHUS IPUHIIUIIOB Pa0OTHI MPUOOPOB U YCTPOMCTB ONTHYECKON M KBAHTOBOM
AIIEKTPOHUKH, a TAK)KE ONTHYECKUX METOOB Iepeiayn 1 00paboTKu HHPOpMaIny;

BJIaJleTh: HHpoOpMaIeil 00 00IacTsIX MPUMEHEHHUS U MEPCIeKTHUBaX Pa3BUTUS MPUOOPOB U
YCTPOMCTB BaKyyMHOM U IJIa3MEHHOM 3JIEKTPOHUKHU; METOAaMH dKCIIEPUMEHTAIBHBIX UCCIIE0Ba-
HUH NapaMeTpPOB M XapaKTEPUCTHUK AJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB TBEPAOTEIBHOM DIEKTPO-
HUKA W HAaHODJICKTPOHUKH, COBPEMEHHBIMH MPOTPAMMHBIMH CPEICTBAMH WX MOJCIUPOBAHUS U
IPOEKTHUPOBAHUS; METOJJaMHU KOMIIbIOTEPHOTO NMPOEKTUPOBAHMS U SKCIEPUMEHTAIBLHOIO HCCIIEN0-
BaHUs MUKPOBOJIHOBBIX IPUOOPOB M yCTPOWCTB; UHPOpMaIei 00 00iacTax NpUMEHEHUs U nep-
CHEKTHBAX Pa3BUTHUS MPUOOPOB, YCTPONCTB U METOAOB KBAHTOBOI M ONTUYECKOH 37IEKTPOHUKH.

4. Conep:xkaHue ¥ CTPYKTYpa IMCHUIIHHBI
4.1. ConepxxaHue pa3iesioB AUCHUINIHHBI

Tabmumna 1
No Tema Kon xontpo- | ®opma Tekymero
pas- JTATYEM 0#f | KOHTpOIS

Jena KOMITETeH U
(vn ee JacTh)




KpaTkas uctopust pa3sBUTHS dIEKTpOMarHeTu3Ma U jeKTpoHuku. Hc-
TOpHUS paauo u TeneBuacHUA. Jnoxa MaTepHeTa. Vctopus co3maHus u
Pa3BHUTHUS DJIEMEHTHOH 0a3bl AIEKTPOHHUKH

IIK-1

VYpaBHeHnuss MakcBesia 3J€KTpOMarHuTHOro nojis. B3aumopeiicteue
3apsKEHHBIX YaCTHI[ C JJIEKTPOMAarHUTHBIM TosieM. YpaBHeHue Ilpe-
IUHTEpa U BOJHOBas (QYHKIUS 3JICKTPOHA B TBEpAOM Tene. OCHOBEI
30HHOH Teopuu TBepAoro Tena. OcCOOEHHOCTH CTPOCHHMS TBEPIBIX TEIl.
CBOOOIHBIC AIEKTPOHBI B TBEPABIX Tenax. 30Ha bpmmmosHa u KkBazu-
UMIIYJIbC 3JIEKTPOHA. 3aKOH JucHepcur. MeTonsl pacuera 30HHOM
CTPYKTYpHl. 30HHasE CTPYKTypa METaJUIOB, MOJYNPOBOJHUKOB U JH-
9JEKTPUKOB. /IMHAMUKa HOCHTENEH 3apsiia TBEPABIX Tell B AJIEKTpHUY e-
CKHMX M MarHUTHBIX MOJISIX

IK-1

Komnmoksuym
Nel, kowmrblo-
TEPHOE TECTH-
posanue (I)

DJIeKTPONPOBOJHOCTh KPHUCTAUIOB. MEXaHU3MBI PacCEesHHs 3JIEKTPO-
HoB. Ilpomecchl mepeHoca HocuTesdel 3apsia B IOJYNPOBOJHHKAX.
CoOcTBeHHas U IPUMECHAsl MPOBOAUMOCTD IOJIYHPOBOJHHUKOB. DJeK-
TPOHHO-IBIPOYHBIE  HEepeXoAbl. PaBHOBECHOE W CTalMOHAPHO-
HEPaBHOBECHOE COCTOSIHUE IMOJYIPOBOAHHKA. TepMOIIEKTpHUCCKHE U

IIK-1

Komnoksuym
Ne2, komIiblo-
TEPHOE TECTH-
poBaHue

rajJbBaHOMAarHUTHBIE MPUOOPH! U ycTpolcTBa. I'eHepanus u pexoMOu-
HalMsa HocuTenel 3apsaa. ONTHYEecKHne CBOICTBA IOJYNPOBOJIHU-
koB. PoTosnekTpuyuecKkue spiaeHus. CBEpXIPOBOIIMOCTb.

KoHTakThl MeTa/ul — MOJYNPOBOIHUK M IUAJICKTPUK-TIOIYTIPOBOTHHK.
[MonynpoBoHUKOBBIE NPHOOPHI, OCHOBAaHHBIE HAa HCIIOJIB30BAHUH
3JEKTPUIECKUX CBOMCTB 3JIEKTPOHHO-IBIPOYHBIX NEPEXOI0B U KOHTAK-
TOB METaJlI - MOJIyNPOBOAHUK. [10TyIpOBOTHUKOBEIE TUOBI.
[Mepexonpt [xo3edcona u ckBUABL. bUNoNApHBIE TPaH3UCTOPHI U THPH-
cTopsl. IloneBble TpaH3UCTOPEI U IPUOOPEI ¢ 3apsAA0BOH cBA3bI0. Cuilo-
Bbl€ TMOJIYIPOBOJHUKOBBIE NMPUOOPHI M MPUOOPHI Al pabdoTHl HpH
9KCTpPEMAJIbHBIX TEMIEPATypax.

IIK-1

®u3nyeckue OCHOBBI KBAHTOBOM M ONTUYECKON 3J€KTpOHUKH. [TpuHIun-
el paboOTBl Ma3epoB W J1a3€pOB, MHBEPCHS HACEIEHHOCTEH, METOBI
HaKayK{. ODHEPreTHYECKHEe COCTOSHUS KBAaHTOBBIX CHCTEM; KBAaHTOBBIC
Mepexoapl MPH B3aHMOJCHCTBHU C 3JICKTPOMATHUTHBIM H3IIyYCHHEM.
CrioHTaHHOE W BEIHY)XIECHHOE H3Ty4eHHe, K03 (OUIMeHTs DHHINTEHHA;
ONTHYECKHE XapaKTePHUCTUKH BELIeCTBa, COOTHomeHus Kpamepca-
Kponura. VYcumenume u reHepanus 3JIEKTPOMArHUTHOTO W3IYYCHUS.
TBepaoTensHbIe JTa3ephl, UX OCOOCHHOCTH M XapaKTepUCTHKH. Kuu-
KOCTHBIE JIa3ephl Ha OpPraHMYECKUX KpacuTemnsx. [1omynpoBOIHUKOBBIE
CBETOJIMO/BI U JIa3ephl. [ eTepocBeToquoAb! U reTepoiasepsl. Jlasepsr Ha
KBAHTOBBIX IMaX M KBAHTOBBIX TOYKaX.

IIK-1 Komnoksunym
Ne3, komiibro-
TEPHOE TECTH-
poBaHUE
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®u3nueckue OCHOBBI 3JIEKTPOHHO-3MHUCCHOHHBIX MeTon0B uccienoBa- | [TK-1
HUS IOBEPXHOCTH TBEPABIX TeJl. DIeMEeHTapHbIE MPOIIECCHl PU B3aUMO-
JNEHUCTBUM 3JIEKTPOHOB, ATOMHBIX YACTUI[ U MOHOB C TBEPIBIM TEJIOM.
PaccesHme 2:1eKTpOHOB Ha M30JIMPOBAHHBIX aToMax. @oTtorddekt. Bro-
puuHas 3aekTpoHHas smuccus. MonHoe pacneuienue. KananupoBanue

3apsSKCHHBIX YaCTUI] B KPUCTAJJIAX.

4.2. CTpyKTypa AUCUMILIUHBI (MOIYJIs1)
Ob6mas TpyaoemMkocThb AucuUILIUHBI cocTaBisieT 4 3E (1444.)
Tabmumna 2

\ Bup padorsl \ TpyaoeMKOCTb, 4aCOB

6 cemecTp BCETO

OO6mast TpyI0eMKOCTh (B Yacax) 144 144
KonTakTHas pabora (B yacax) 68 68
Jlexumonnsle 3ausaTus (JI) 34 34
[Tpaktuueckue 3ansatus (I113) 34 34
Cemunapckue 3anstus (C3) - -
Jlaboparopusbie pabotsl (JIP) - -
CamocrosiTenpHas padbora (B gacax) 49 49




\ Bun padorsl \ TpynoeMkocThb, 4ac0B

PacuerHo-rpaduueckoe 3aganue (PI'3) - -

Pedepar (P) - -

Occe (D)

Kontpossnas padora (K) - -

CaMOCTOSITEIbHOE U3YUEHUE Pa3/IeTOB/TEM

Kypcogas pabora (KP) - -

Kypcogoit npoext (KIT) - -

[ToaroroBka v NpOXOXKAEHUE IPOMEKYTOUHON | 27 27
aTTeCcTalluu

Bux npo MexxyTO4HOM aTTecTanuu DK3aMeH DK3aMeH

4.2.2 JleKHHOHHBIE 3AHATHSA

Tema

KpaTKaSI HUCTOpHA PA3BUTHUA DJICKTPOMATrHCTU3MA U 3JICKTPOHUKH. I/ICTOpI/IH paauo u TCJICBUACHMUS. Dmo-
Xa I/IHTCpHeTa. HCTOpI/Iﬂ CO3aaHUs U PA3BUTHUS 3JIEMEHTHOM 0a3bl SJICKTPOHHUKHU

VYpaBHenus MakcBesuia 3J€eKTpOMAarHuTHOTO NoJis. B3aumoaeiicTBre 3apsKEeHHBIX YAaCTHUL] C 3JIEKTPO-
MarHUTHBIM ToJieM. YpaBHeHue [llpenuarepa u BoaHOBas QYHKIHS 3JEKTpOHA B TBepaom Teine. Oc-
HOBBI 30HHOW Teopuu TBepuroro Teyna. OcoOEHHOCTH CTpOeHHs TBEPABIX Tesl. CBOOOAHBIC AIIEKTPOHBI B
TBEepBIX Tenax. 30Ha bpuiirosHa M KBa3MHUMITYNIbC 3JIEKTPOHA. 3aKOH Aucrnepcuu. MeTonbl pacueTa
30HHO CTPYKTypbl. 30HHAs CTPYKTYypa METAJJIOB, MOIYIIPOBOJHUKOB U TUAJIEKTPUKOB. JJuHAMuKa HO-
CHTEJICH 3apsija TBEPAbIX TEl B IJEKTPUYECKUX U MATHUTHBIX MOJIAX

OIEeKTPONIPOBOIHOCTh KPUCTAIUIOB. MeXaHM3MbI paccesHHs JIeKTpoHOB. [Iporiecchl mepeHoca HOcHTe-
nei 3apsiia B nonynpoBoaHukax. CoOCTBeHHast W MPUMECHAs MMPOBOAMMOCTD MOJIYIPOBOJHUKOB. DJIeK-
TPOHHO-JBIPOYHBIE MIEPeX0/bl. PABHOBECHOE M CTAIIIOHAPHO-HEPABHOBECHOE COCTOSIHUE ITOIYPOBOIHH-
ka. TepMo3IeKTpUYeCKHe U raJbBaHOMArHUTHBIC TIPHOOPHI M ycTpolicTBa. ['eHepanns u pekoMOMHAIUS
HocuTenei 3apsma. ONTHYECKHME CBOWCTBA MOIYNPOBOAHUKOB. DOTO3NEKTpUYECKHUE SBICHUS.
CBepXIIpOBOANMOCTB.

KoHTaKTBl METaT — OIYNPOBOIHKUK U ANAIICKTPUK-TIOIYTIPOBOIHUK. [10TyTpOBOJHUKOBEIE IPHOOPHI,
OCHOBAHHBIE HA UCIIOIb30BAHUU SJIEKTPUUECKUX CBONCTB 3JEKTPOHHO-IBIPOYHBIX IEPEXOJ0B M KOH-
TaKTOB METAJLI - IOJIyIPOBOJHUK. [101yIpOBOIHUKOBBIE JHOMBI.

[Mepexoapt Jo3edcoHa u CKBUABI. BUMONsIpHBIE TPaH3UCTOPBI U TUPUCTOPEHI. TloseBble TPAaH3UCTOPHI U
puOOPEI ¢ 3apsAmoBOi CBA3bI0. CHUIIOBBIE MOJYHPOBOIHUKOBBIE MPUOOPHE M MPHOOPHI A paboThHI
IIPU SKCTPEMAIBHBIX TEMIIEPATypax.

du3nveckue OCHOBHI KBAaHTOBOW M ONTHUYECKOW 3JEKTPOHWKH. [IpUHIUIBI pabOThl Ma3epoB U JIa3€pOB,
HMHBEPCHUS HACEJICHHOCTEH, METObl HAKAUKH. ODHEPreTHYECKHE COCTOSIHHMA KBAaHTOBBIX CHCTEM; KBaHTO-
BbIE MEPEXObI IPU B3aUMOJCHCTBUHU C 3JIEKTPOMArHUTHBIM H3iTyueHHeM. CIIOHTaHHOE M BBIHYXJICHHOE
H3IydeHne, Kod(hGUIMEeHTs DHHINTEHHA; ONTHYEeCKHe XapaKTePHCTUKU BEIecTBa, cooTHomeHus Kpa-
Mepca-Kponura. Ycunenue u reHepanust 3J€KTPOMAarHUTHOTO U3ITy4eHUs. TBEpAOTENbHBIE JIA3€pbl, UX
0COOCHHOCTH M XapaKTepUCTUKH. JKUIKOCTHBIE Ja3epbl Ha OpraHWYecKux Kpacuressix. IlomynpoBogHu-
KOBBIE CBETOUOBI U Ha3epsl. ['erepocBeTonnoab! U rerepomnasepsl. Jlasepsl Ha KBAHTOBBIX SIMAaX U KBaH-
TOBBIX TOUKAX.

@dusnyeckre OCHOBBI 3JIEKTPOHHO-3MHUCCHOHHBIX METOJIOB HCCIIEOBAHHS ITOBEPXHOCTH TBEPIBIX TEll.
OneMeHTapHbIe NPOLIECCHl MPU B3aUMOJEHCTBUU 3JIEKTPOHOB, AaTOMHBIX YaCTHUL[ U MOHOB C TBEPABIM Te-
soM. PaccesiHre 37IeKTpOHOB Ha M30JMPOBAaHHBIX aToMax. PoTorddexT. BropudHas 3nexTpoHHAsS 3MHC-
cus. MonHoe PacClblUIICHUEC. KaHaI[I/IpOBaHI/Ie 3apsHKCHHBIX YaCTHUI] B KpHUCTAJJIaX.

4.2.3.IlpakTuyeckue 3anatus (cemunapol) (IIK-2)

Tabmma 3
Ne Tema
1 2
1 HVccienoBanye TEPMOIICKTPHYECKAX CBOMCTB TOJYITPOBOTHUKOBBIX MAaTEPHUAJIOB
2 Omnpenenenne KOHIEHTPAIMU HOCUTENEH 3apsija B MOJTYIPOBOHUKAX
3 Omnpenenenre ONTHYECKOMN MIUPUHBI 3alIPEIIEHHONM 30HbI IO CIIEKTPATHHBIM 3a-

BHUCHUMOCTAM ITOTJIOIICHUS IMMOJIYITPOBOAHUKA




Onpenenenne nuddy3noHHON TITMHBI HEOCHOBHBIX HOCUTENCH 3apsiaa
W3mepenue npeiioBoii MOIBMKHOCTH HEOCHOBHBIX HOCUTENICH 3apsiia
HccnenoBanue napaMmeTpoB MOIYIMPOBOAHUKOBBIX MPUOOPOB B MPOrPaMMHOM
o0osouke Workbench

HccnenoBanne porope3nctopon

WccnenoBanue CBETOM3IYYaAOMIUX JUOJIOB

HccenenoBanue XapakTepUCTUK BaKYyMHOI'O TPUOJA

ORI &N (N~

4.2.4.J1aGopaTopHble padoThI - (He NPeAyCMOTPEHbI N0 y4eOHOMY IJIAHY)

4.2.5. CamocTrosiTe/IbHOE H3y4YeHHE Pa3/1eJIOB I CUMIIIMHbBI

CamocrostenbHas paboTa OpraHM30BaHa B COOTBETCTBHE C TEXHOJIOTUEH MPOOIEMHOTO 00Y-
YEHUS U MPeJoaraer cieayonme (GopMbl aKTHBHOCTH:

- CaMOCTOATENbHAS TPOPA00TKa Y4eOHO-ITPOOIEMHBIX 3a/1a4, BHIIOIHIEMAs! C TIPUBICUCHHEM
OCHOBHOH | JIOTIOJTHUTEIBHOHN JIUTEPaTypHI;

- TIOUCK HAay4YHO-TEXHUYECKOW MH(OPMALUHM B OTKPHITHIX MCTOYHHUKAX C IEIbIO aHAIW3a U
BBISIBIICHHSI KITFOUEBBIX OCOOCHHOCTEH.

Hwke mpuBonTHCS IEpEYSHB BOIIPOCOB BHIHOCHMBIX HA CAMOCTOSITEIBHOE U3y4YECHHUE T10
paszenam JUCHUILTUHBI ¢ YKa3aHHEM IIPUMEPHOT0 00beMa 4acoB:
Tabnuua 4

Ne BOl'[pOCI)I, BbIHOCHUMBIC€ HA CAMOCTOATEC/ILHOC U3YUCHUE

1 OnTO3/1EKTPOHHBIE MTOJIYIPOBOIHUKOBBIE IPUOOPBHI.
TepmoanekTprueckue U rajJbBaHOMarHUTHbIE IPHOOPHI U yCTPOHCTBA.
CunoBble MOTYyNPOBOJHUKOBBIE MPUOOPHl U MPUOOPHI I pabOThl HMPHU 3KCTpEMallb-
HBIX TeMIleparypax.

[TosynpoBoJHMKOBBIE IPUOOPHI MUKPOIEKTPOHUKH U HAHORJIEKTPOHUKH.
dusnyeckre OrpaHMYeHUsT MUKPOMUHHUATIOPU3Allul UHTETPAJIbHBIX 2JIEMEHTOB.
IlepcriekTUBHBIE HaNpaBICHUs Pa3BUTH HAHODJIEKTPOHHBIX MPUOOPOB U YCTPOMCTB.

2 OCHOBHBIE Y3JIbl MUKPOBOJHOBBIX 3JIEKTPOHHBIX TPUOOPOB. BakyyMHbIE MUKPOBOJIHOBBIE
nipuoopsl. [Ipuniun neiictBus u kinaccuduxamus. [I[pudopsl ¢ KBa3UCTaTUYECKUM YIIPaB-
nerueM. [IpruOopsl ¢ TMHAMUYECKUM YIpPaBIEHUEM — KJIMCTPOHBI, JIaMIIbl Oeryiei u 00-
paTHON BOJIHBI, IPUOOPHI CO CKPEIIEHHBIMU MOJIIMH, THPOPE30HAHCHBIE TPUOOPBI..

5. OneHo4HbIe MaTEepPHAJIbI VISl TEKYLIEr0 KOHTPOJIS
YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTAllUM.

5.1.0ueHo4YHbIC MATEPHAJIBI I TEKYILIEr0 KOHTPOJISA yCIIeBAeMOCTH.

Texymuii KOHTPOJIb YCBOCHHS MPOTPAaMMHOTO MaTepraja U MPOMEXYTOUHasl aTTeCTaIus
CTYJIEHTOB, U3YyYalOlUX Kypc «Du3nvecKkne 0CHOBBI 3JIEKTPOHUKH ¥ HAHOIJIEKTPOHUKH» OCY-
HIECTBIISIETCS B paMKax OaJllIbHO-PEUTUHIOBON CUCTEMBI 00yUarouxcs, pa3paboTaHHOM U BHEI-
peHHol B pakTHKy AesTensHocTr KBI'Y. [Tonoxkenue o 6amibHO-pPEHTUHTOBON CUCTEME aTTecTa-
nuu obyvaroruxcsi B KBI'Y pasmemnieno Ha caiite kbsu. @mail.ru JIokamsHbIE HOpMAaTHBHBIC aKThI
KBI'Y. TecroBble 3aaHus o AUCUUILIMHE «PU3NYeCKHe OCHOBBI JJIEKTPOHUKH M HAHOJJIEK-
TPOHMKM» HaXOJIITCS Ha caiite open kbsu.ru mo azgpecy
htt:open.kbsu.ru/moodle/course/view.php?1d=4295 /

OCHOBHBIMU TIEISIMU OAJITEHO-PEUTHHTOBON CUCTEMBI aTTECTAINH SIBIISIOTCS

- CTUMYJIMPOBAHHE CUCTEMATHUUECKON KOHTAKTHON M CAaMOCTOSATEIHHOU PabOThI CTYIEHTOB;

- CHIDKCHHE POJIM CYOBEKTHUBHBIX (PAKTOPOB B MPOIECCE MPOBEICHUSI aTTECTAIIMOHHBIX Me-
POIIPHUATHIA;

- TIOBBIILIEHUE COCTA3ATEILHOCTH B 00pa30BaTeIbHOM MPOIIECCE;



mailto:kbsu.@mail

YCTHOM (hopMe U KOMIBIOTEPHBIE TECTHPOBAHUE CTYIEHTOB. B pamkax GayuIbHO-pEHTHHIOBBIX CH-

- OIIpEeJIENICHNEe PEUTHUHTA CTYICEHTA B COOTBETCTBHUH C €r0 JOCTHKCHUSIMH,

- obecnieyeHre CUCTEMAaTHIECKOTO KOHTPOJIS KauecTBa O0yUYeHUsI B COOTBETCTBHH C TPeOo-
BaHusMu DenepabHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICIIETO OOPa30BaHHUS.
banmpHO-pedTHHTOBasi CUCTEMa aTTECTAllMU CTYICHTOB TPEAyCMaTPHBACT IPOBEICHUE
KOHTPOJIBHBIX MEPOIPHITHIA MO JIOTUYSCKHU 3aBEPIICHHBIM OJIOKaM, ITUKJIaM, pa3zeliaM, a TaKkKe
MIPOMEKYTOUHAs aTTecTanus B opMe dK3aMeHa W/uiu 3adeta (auddepeHIIMpoBaHHOTO 3a4eTa).
[To mucrurunae «@U3HYeCKUue OCHOBBI 3JIEKTPOHUKH U HAHOIJIEKTPOHUKMY POBOJISATCS
0aJUTbHO-PEUTHHTOBBIC KOHTPOJIBHBIC MEPOTIPUSTHSI, BKIIOYAIOIIUE TPOBEACHUE KOJUIOKBUYMa B

CTeMax aTTeCTaIlK CTYJICHTOB MPEIYCMOTPEHBI MEPBI, CTUMYJIUPYIOIINE TIOCCIICHHSI 3aHATHH CTY-
neHTamu. OlEeHKa yCIEeITHOCTA OCBOEHUS IPOTPAMMHOI0 MaTepuaia CTYJACHTaMH IIPOBOIUTCS 110
MHoroOanpHOM mkaie (100 6.)
Jlist onpeesieHus KauecTBa OCBOSHHSI 0Oy4YaloOIMMHUC Y4eOHOTr0 MaTepuaa 1o JUCIu-
IUTMHE MCTIONIB3YIOTCS CIICAYIONINE OIICHOYHBIC CPE/ICTBA, IPUBEICHHBIC HUXKE.

Ne | Onenou- | Kparkass xapakTepuCTHKa OLIEHOYHOTO [IpencraBienue O1EeHOYHOTO
1/ | HBIE Cpen- CpencTBa cpezncTsa B GoHJE
I CTBa
1 | Komo- CpenctBa KOHTpOJIS yCBOeHUsI yueOHO- | Bompockl mo temam
KBUYM ro MaTepuaia TeMbl (AUJIaKTUYECKOM
€/IMHUIIbI), OPIraHU30BaHHOE KaK y4eo-
HOE 3aHATHE B BHJIE coOece0BaHNe
IpernoiaBaTelisi ¢ 00yJaroUMMHCs
2 | Tect Cucrema cTaHIapTU3UPOBAHHBIX 3a7a- @OHJ TECTOBBIX 3aJaHUM pa3-
HUM, NO3BOJISIONIAs aBTOMAaTU3UPOBAaTh | MEIIEHbl Ha 00pa30BaTEIbHOM
MpoLIEAYPY U3MEPEHHMS YPOBHs 3HaHUM U | noptasie KbI'Y
YMEHHI 00y4JaroIerocs http://open.kbsu.ru/moodele/cour
se/view.php?id=4295/
Mortusa- LeneBas moadopka JaHHBIX, XapaKTepH-
s (JIn4- | 3YIOUMX y4eOHYI0 aKTHUBHOCTb U MOTH-
HOCTHOE BaIUI0 00yYarouXxcs
OTHOIIIE-
HUE)

5.1.1.Ko110KBHYMBI
B Teuenue cemectpa mpoBOASATCS TPU KOJUIOKBUyMa. Bonpockl, BBIHOCHMBIE HA KOJUIOKBHUY-
MBI IPUBEACHBI HIDKE.

Tabmuma 5
Ne koso- | Ne TemMa Kommne- Jranbl GOPpMUPOBAHMS KOMIIETEHIIUH;
KBHYMA TeMbI TeHIUH NMOKAa3aTeJIM H KPUTEPHH OLCHUBAHUS pe-
(mudp) 3yJbTATOB 00y4eHHUs
1 1

Crpykrypa u cummerpus | [IK-1 IlepBblii 3TaN

TBepabIX Ten. Judpakiu-
OHHBIE METOABl U MEX-

3HaTB: TEPMUHBI, TOHATHS, METOJIbI
Y IPUHLUIIBI PU3NYECKIX OCHOB

aTOMHas CBA3b OJICKTPOHHUKHU U HAHOBJICKTPOHUKHU

YMerh: onepupoBaTh TEPMUHAMH,
MOHATUSAMH, METOAAMHU U IPUHIIU-
naMu (U3HYECKHUX OCHOB 3JIEKTPO-
HUKU ¥ HAHOAJIEKTPOHUKH pPeIIaTh
ydeOHbIe 3a7]a4H 110 00pasIry.
Buaaners: TepMUHaMU, MOHATHIMU U
METOZaMH{ ¥ IPUHIAIIAMH Qr3rye-
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http://open.kbsu.ru/moodele/course/view.php?id=4295/
http://open.kbsu.ru/moodele/course/view.php?id=4295/

CKHX OCHOB DJICKTPOHHMKHU U HAHO-

3JIEKTPOHUKHU
2 2 Craruueckoe u JuHaMuye- [IK-1 | Bropoii 3Tan
CKO€E OIIMCAaHUE ATOM- 3HaTh: PyHIAMCHTAIILHBIC YpaBHE-
aTOMHBIX B3aMMOJICHCTBHI HUSl GU3NYECKUX OCHOB 3JIEKTPOHU-
B KOHJ/ICHCUPOBAHHBIX Te- KM ¥ HAHORJICKTPOHUKHU
nax. MexaHuyeckue u Ter- YMeThb: noiay4yaTh U aHAIU3UPOBATH
JIOBBIE CBOMCTBA (yHIIaMeHTaIbHBIC YPAaBHEHUS 110

(hU3UYECKUM OCHOBAM DJICKTPOHHUKHU
Y HAaHODJICKTPOHUKH; PelaTh y4ueo-
HBIC 337291 110 (PU3UIECKUM OCHO-
BaM 3JIEKTPOHUKH U HAHOAJIEKTPO-
HUKH;

Baanerb: MmeToaMu NOIy4eHUS U
aHanu3a pyHIaMEeHTaJIbHBIX ypaB-
HEHUW; METOJaMH MOCTPOCHUS U
pEIICHUS MOJICIbHBIX 3a1a4 (Hu3u-
YECKUX OCHOB DJIEKTPOHUKH U HAHO-
JJICKTPOHHUKH, BO3HUKAIONIUX B
TEXHOJIOTHH MPOU3BOJICTBA MAaTEPH-
aJIOB Y U3ACJIHI JIEKTPOHHON TeX-
HUKH; CTAaHAAPTHBIMHU TIPOrPaAMM-
HBIMH CPEJICTBAMH KOMITLIOTEPHOT'O
10 (pU3M4YECKUM OCHOBAM 3JIEKTPO-
HUKH ¥ HAHORJICKTPOHHKH.

3 3 DNEeKTPOHHBIE CBOICTBA. IIK-1 | Tperwnii aTan
JIMAIIEKTPUKHY, METAJLITHI,

3HATh: METO/IbI BHISIBIICHUS U pac-
MOJYTPOBOIHUKH

CMOTPEHMS €CTECTBEHHOHAYYHON
CYIIHOCTH TIpo0sieM B 00JacTH
HaHOPa3MEePHBIX P PEKTOB, BO3HU-
KaIoIIMX MpU IPOU3BOJCTBE U
(YHKIIMOHMPOBAHUY U3/IENIUHN dIIEK-
TPOHHOW TEXHUKH;

YMeTb: BBIABIATh U aHATU3UPOBATD
POJIb OCHOBBI 3JIEKTPOHUKH U HAHO-
JIEKTPOHUKH;

Baagers: meTonamu onucanus ¢u-
3MYECKHX OCHOB 3JIEKTPOHUKU U
HaHO3JIEKTPOHUKH NPH MPOU3BO/I-
CTBE U KCIUTyaTallui NpubOpoB U
W3JEIUHN AIIEKTPOHHON TEXHUKHU

MeTozmqecmle PEKOMEHIAIUHA IO MOATOTOBKE K KOJNIOKBUYMaM

HpI/I IMOATOTOBKE K KOJUIOKBUYMaM IO JUCHOUITIIIMHE HGO6XOI[I/IMO HUCIIOJB30BaTh COOTBET-
CTBYIOIIHC pa3aciibl OCHOBHOH H HOHOHHHTCHLHOﬁ JIUTCPATYpPHhI, peKOMeH,HOBaHHOﬁ JICKTOPOM Ha
IEPBOM 3aHATUHU 11O AUCHUILINHE. 3Ha‘~II/ITeJ'II)Hy10 ImoMomp B INOATOTOBKE K KOJUIOKBUYMY MOTYT
OKas3aTb 3alliucCu (KOHCHCKTLI) HCKI_II/Iﬁ, KOTOPLIC ITPOBOAUIIMCE BO BPEMS ayAUTOPHBIX 3aHATHH 110
JUCIIMITIIUHE. B KOHIIC Ka)K}IOI\/’I TEMBI 110 )IaHHOfI AUCHUIUIMHE CTYACHTaAM MpCajararoTcsa KOH-
TPOJIBHBIC BOIIPOCHI, KOTOPBIC KPATKO PACCMATPUBAIOTCA IOCJIC JICKIUU U Ooiee JAC€TaJIbHO p3.36I/I-
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paroTcs Ha TMPAKTUYECKUX 3aHATHUAX. [IpH MOATOTOBKE K OYEPEAHOMY KOJUIOKBHYMY LieIecoo0pas-
HO 00pamarbscst K 3TUM KOHTPOJIBHBIM BOIIPOCAM.

[Tpu moAroTOBKE K KOJJIOKBHYMAaM I1€J1eco00pa3Ho 00pamiaThesi K KHTEPHET pecypcam 1o
JTAHHOW MCHMIUINHE, KOTOPbIE PEKOMEHIOBAHbI IIPETI0JaBaTeNIeM B Hadale H3y4eHUs! JUCIIUTLIIH-
HBL.

[Tpu moAroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCS MOCEIICHNE KOHCYJIbTallui, IPOBOAH-
MBIX MIPETIOAaBaTeNIeM, a TaKke oOpaleHne K caity npenojaarens. CtyaeHTsl uepe3 MHTepHeT
UMEIOT JIOCTYII K y4eOHO-METOJMUECKHM H3JIaHMsAM B BeAyIIuX By3ax Poccum.

Kpurtepuu onieHHBaHus Ha KOJNJIOKBHYMaxX

Bo BpeMs ycTHOTO orpoca Ha Ka)JI0M KOJUIOKBHYME CTYIECHT MOXKET IOJIy4HTh 10 15 Oan-
10B. [Ipu 3TOM oueHHBaeTCH :

- BJIaJICHUE TEPMUHAMH, HOHATUAMH, IPUHINIIAMU TEPMOIUHAMUKH TUCIICPCHBIX CHCTEM;

- ICHOCTh, YETKOCTh M JIOKA3aTeIbHOCTb U3JIOKEHUSI OTBETOB Ha BOIPOCHI;

- CHCTEMHOCTb 3HaHUI, YMCHUI M HABBIKOB IO TEME.

[To uToram ycTHOTO ONpoOca HAa KOJJIOKBHYME CTYJCHTY BBICTABIISETCS :

a)14-15 GanoB, ecnu BiageeT B HOJTHOM 00beMe MPOTPaMMHBIM MaT€pHaIoM, BBHIHECCH-
HBIM Ha KOJUIOKBHYM, JOCTaTOYHO ITyOOKO OCMBICIIMBAET TeMY (pa3/iel), NCUEPIBIBAIOIIE OTBEYA-
€T Ha BCE BOIPOCHI, BBIJICJISET IPU 3TOM CAMOE CYLIECTBEHHOE, YMEET aHAJIM3UPOBATh, CPABHUBA-
eT, KIacCu(pUIMPOBaTh, 00001aTh, KOHKPETU3UPOBATh U CUCTEMATH3MUPOBATH IPOTPAMMHBINA Ma-
Tepual, 4eTKO (GOpPMHUPYET OTBETHI;

0)12-13 GamnoB, ecau BiaseeT y4eOHBIM MaTE€pUaIoM, BHIHECEHHBIM Ha KOJUIOKBUYM TTOYTH
B TIOJIHOM 00BeMe (MMEIOTCS MPOOEbl B 3HAHHUSX TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX BO-
IPOCax); CAMOCTOATENBHO M OTYACTH TPU HABOSIIUX BOIPOCAX JAET MOJTHOIICHHBIE OTBETHI HA BO-
IPOCHL; HE BCET/a BBIJEIAET HanOoee CyleCTBEHHOE, HE JOITYCKAaeT CEPbE3HBIX OIMOOK B OTBE-
Tax.

B)9 — 11 GamoB, ecu BiIaieeT OCHOBHBIM 0ObEMOM 3HAHUI [0 TEMaM KOJIOKBUYMa, IPO-
SIBIISICT 3aTPYAHCHUS B CAMOCTOSITEIIbHBIX OTBETAX, JIOMYCKAET HETOYHbIE (DOPMYITUPOBKH, B IIPO-
1iecce 0TBETa JOIMYCKAeT OIMOKY 110 CYHIECTBY BOIPOCA.

r)5-8 6aI0B, €CJIM HEe OCBOMII 00s13aTENIbHBIII MUHUMYM 3HAHUH MpeMETa, He ClIocO0eH
OTBETUTH Ha BOIIPOCHI JAaXKe MPH JOMOJHUTEIbHBIX HAaBOJAIINX BOIPOCAX.

J1)eCJIA OTBETHI CTYACHTA 110 Y4eOHBIM MaTepHaja KOJUTIOKBUYMa OI[CHUBAIOTCS KOJTHYe-
CTBOM 0aJsIOB MeHee 4, TO CTyJeHTY BbicTaBisieTcs 0 Gayios.

5.1.2TecToBbIe 3aJaHUS MO JUCHHUILINHE

B Teuenue cemecTpa TpHKIBI TPOBOAUTCS KOMIIBIOTEPHOE TECTUPOBAHUE CTYACHTOB (Ue-
pe3 kaxaoro 1/3 cemectpa).Ha TecTupoBaHnne BEIHOCATCS OCHOBHBIE BOIIPOCHI, PACCMOTPEHHBIE 3a
OTUeTHBIA Tepuoa. TecToBbie 3a/laHUs B TOTHOM 00bEMe IO AUCHUILTHHE pa3MeIIeHbI IO afpecy
http://open.kbsu.ru/moodele/course/view.php?id=4295/

MeToanuyeckue peKOMEHIAIMH 110 MOAr0TOBKE K TECTUPOBAHMIO

OCHOBHBIE PEKOMEH/IALINH, U3JI0KEHHBIE BBIIIE /ISl MOATOTOBKH K KOJUIOKBUYMAaM, OCTa-
IOTCSI B CHJIE U JUTSI TTOJITOTOBKH K TECTUPOBAHHIO (MCTIOIb30BaHUE PEKOMEH/TYEMO JINTEPATyPHI,
KOHCIIEKTOB JICKI[UU, METOJIMYECKHE YKAa3aHUsl, UHTEPHET-PECYPChl, KOHCYJIbTAIIUHU Y MTPENoiaBaTe-
75 U Ap.).

CryaeHTam, U3y4aroIMM JaHHBIA KypC, MPEJOCTABISAETCS BOZMOXHOCTh MHOTOKPATHOTO
pEIICHUS TECTOBBIX 33JIaHUI U TTOJTYIUTh OIICHKY YPOBHS CBOMX 3HaHWU. B Teuenuu e cemectpa
CTYJEHTBI TPWXKABI TECTUPYIOTCS 1O AUCHUIIINHE (depe3 kKaxaas 1/3 cemectpa). CTyneHTHI UMEIOT
BO3MOKHOCTh, TIOCTIE TIPOIEAYpPhl PETHCTPAllUH, MPOUTH OHJIAINH - TECTUPOBAHUE, B TOM YHUCJIE B
peKUME CAMOKOHTPOJIS.

Kputepun dopMupoBaHus oeHOK (0aJ1J10B) IO T€CTOBBLIM 33 aHHSIM.

[To pe3ynbTaTraM Kaxa0ro TECTUPOBAHUS CTYACHT MOKET MOIYYUTh 10 5 6anoB (Bcero 15
0aJUTOB B TEYCHUE CEMECTPA).
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IIpu 3TOM CTyZIEHTY BBICTaBIISIETCSA:

5 6atoB TIpu paBUIILHOM BBITTOTHEHUH 91-100% 0T 006111eTO Yrciia TECTOBBIX 3a/IaHHH,

4 6anna npu 8§1-90%

3 6amta npu 61-80%

2 6amna npu 36-60%

[Ipu xonuyecTBe MpaBMWIbHBIX pelieHui MeHbIne 36% oT 00111ero yrcia TECTOBbIX 3aJaHuil
CTYJEHT HE I0Jly4aeT 0aJuioB.

Kputepuu onieHUBaHUS MOTHBAIMHU (IMYHOCTHOIO OTHOIIEHUS)

B tedenue cemecTpa TpuKIbI (U€pe3 Kaxa0€ TPETh CEMECTPA) IPOBOJUTCS OLICHUBAHUE
MOTHBALMH (JIMYHOCTHOTO OTHOIIEHUS) 00YYaroIIerocs K OCBOCHHUIO MPOrPaMMHOr0 MaTepHana mo
qucuuruiiHe. [Ipy 3TOM CTyIeHT MOKET IMOIyYUTh COOTBETCTBEHHO 3,3 1 4 GaioB (Bcero 10 6an-
JIOB 3a ceMecTp). basibl BBICTaBISAIOTCS MpErogaBaTeieM ¢ yueToM y4eOHO# akTUBHOCTH 00y4aro-
IIET0Csl, B TOM YUCJIE CBOEBPEMEHHOI'O BBIIIOJIHEHNSI KOHTPOJIbHBIX MEPONPUATHUH, 10 UTOTaM KOH-
TaKTHOI paboThI ¢ IperoAaBaresemM, npeacTapieHue pedeparos, 3cce U APYrux MaTepralioB mpe-
[10/1aBaTENIo.

[Tocne xaxmoro 3tana (Bcero 3) 6auIbHO-PEUTUHTOBOM aTTeCTallMH MPENnoJaBaTellb MpH-
HUMAET pElICHNE O BHICTABICHUN YyKa3aHHBIX 0ayuioB (3,3 1 4 1o npUHLHKITY 3a4TEHO - HE3aYTEHO
0e3 repexo/ia K MeHbIIUM Lu(pam).

5.2.I1pome:kyTouHAasi aTTeCTALUSA
[IpumepHBbIii epeyeHb BONMPOCOB, BBIHOCUMbIX Ha IK3aMeH
1o JucuumInHe (Moay.s) (kouTponupyemble komnerenuuu [1K-1)

Pasznen 1. dusnyeckre 0OCHOBBI TBep,HOTeHBHOﬁ QJICKTPOHUKH

O 0 1N DN K W=

. Bimstnue Temneparypsl Ha 31€KTPONPOBOAHOCTD ITOIYIPOBOJIHUKOB. TepMUCTOPHI.

. Bnusinue cBetoBoro 00ay4eHus Ha 3JIEKTPOIIPOBOIHOCTD MOITYIPOBOJHUKOB. DOTOPE3UCTOPBI.
. II - P nepexon B paBHOBECHOM COCTOSIHHH.

. AHanu3 BOJIbT-aMIIEPHOM XapaKTEpUCTUKHU N-p nepexona. MineansHas u peanpHas BAX.

. lllupuHa 1 eMKOCTh n-p epexoaa.

. @usuka paboThl ¥ MPUMEHEHHE TOJIEBBIX TPAH3UCTOPOB C N-P NEPEXOA0M.

. [Ipo6oii n-p nepexona. Mcnionb3oBanue sBieHus: Ipodos B mprudopax.

. @u3uka paboThl ¥ MPUMEHEHHUE TYHHEIbHBIX TUOJIOB.

. ®u3uka paboThl U IpUMEHEeHue 11o0B ["aHHa.

10. [IpyHLIMD 1EHCTBUS U YCTPOWCTBO OUIOJISIPHOT'O TPAH3UCTOPA.

11
12
13
14

15
16
17
18
19

20.

. Ilepexon Metai-nonynpoBoaHuK. {uoasr loTTkH.

. Tumns! u ¢puznveckue ocHoBbl padoTsl M/II TpaH3uCTOPOB.

. [lapameTps! u xapakrepuctuku ounosnsipusix 1 MIII TpaH3ucTOpOB, UX CpaBHEHUE.

. ®u3nueckue OCHOBBI PabOThI MOITYIPOBOJHUKOBBIX (POTOIMOIOB U (POTOTPAH3UCTOPOB, UX MPHUMeE-
HEHUE.

. AHanmu3 BOJIBT-aMIIEPHON XapaKTEPUCTUKU U PEKUMBI pabOThI (HOTOANOIOB.

. CBeTouznyyarouye noiaynpoBOAHUKOBBIE TPUOOPHI.

. l'ereponepexoipl. @u3nka pabOThl U MPUMEHEHHUE.

. MUKpO3JIEKTPOHHUKA - OCHOBHBIE TOHSTHSI, KJIACCU(PUKALIUS MUKPOCXEM.

. AKTHBHBIE 3JIEMEHTBI MUKPOCXEM.

ITaccuBHBIE 2IIEMEHTHI MUKPOCXEM.

Pa3nes 2. ®usnueckre 0CHOBBI BAKYYMHOM U IJIa3MEHHOM 3JIEKTPOHUKU

l.
2.
3.

4.
5.
6.

KopnyckyisipHbIE 1 BOJIHOBBIE CBOMCTBA JIEKTPOHOB.

TepmodnexkTpoHHas YMUCCHUs, aHAIU3 ypaBHeHUs Pudapacona - JIimmMana.

Bnusiaue agcopOuuy aTOMOB M MOJIEKYJI HA pabOTy BBIXO/A JIEKTPOHOB M3 MeTayia. IlneHouHble
TEPMOKATO/IBI.

[TpocTeie MeTanmuueckue TepMokarosl. [lapameTpsl 1 BBIOOp MaTepuaia Karoja.

[TomynpoBoIHUKOBBIE TepMOKATOABI. OKCHUIHBINA KAaTON.

OcHOBHbBIE 3aKOHOMEPHOCTU (OTOAIEKTPOHHOM 3Muccuu. CIoKHbIE MOTYIPOBOAHUKOBBIE (POTOKA-
TOJIbl U MX IIPUMEHEHHUE B puOopax.
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7. OCHOBHBIE 3aKOHOMEPHOCTH BTOPHUYHOH 3JEKTPOHHOW sMmuccuu. Pusuka paboTsl U yCTPOUCTBO
(OTORIEKTPOHHBIX YMHOKHUTENEH.

8. ABTO3JIEKTPOHHAs IMUCCHUS U €€ IPUMEHEHHE.

9. OcHOBHBIE TOMYIICHHUS U UCXOJHBIE MMPEANOCHUIKU TEOPUHU JBUKEHUS IEKTPOHOB B PEKUME 00BEM-
HOTO 3apsja. BakyyMHbIE THO/BI.

10. Tpuogasl. YCTpOUCTBO, MPUHIUIT JCHCTBUSA, TAPAMETPHI.

11. ®u3uka paboOTHI ¥ MapaMeTpPhl TETPOJIOB U IEHTO/I0B.

12. OcHOBHbBIE TPUHUHUIBI JIEKTPOHHON ONTUKU. CXOACTBO M Pa3IUyHUs JICKTPOHHOH U T€OMETpUYe-
CKOH OITHK.

13. DnexkTpocTaTuueCcKre JTUH3BI.

14. MaruuTHbI€ JTUH3BI.

15. IlpuHIUIBI TOCTPOCHUS U PAOOTHI AIEKTPOHHO-ONTUYECKUX CUCTEM.

16. DneKTpocTaTUYECKOE OTKIOHEHUE 3JIEKTPOHHBIX ITyYKOB.

17. MarauTHOE OTKJIOHEHHUE 3JIEKTPOHHBIX ITYYKOB.

18. Ocumnorpaguueckue 3IeKTPOHHO-TY4YEBbIE TPYOKH - YCTPOMCTBO U (hr3HKa paboTHI.

19. UepHo-0ernble ¥ IBETHBIE KHHECKOIIBI - YCTPOICTBO U (hu3HKa pabOTHL.

20. [lepenaromue 3IEKTPOHHO-TTyYEBBIE TPYOKH.

21. ®usnka paboThl KIKMCTPOHOB.

22. Jlammbl Oerymieii u 00paTHOM BOJIHBI.

23. dusznveckre 0OCHOBBI padOThl MATHETPOHOB.

24. Tumnbl CTONKHOBEHHUH JIEKTPOHOB € TSKEJIBIMU YaCTUIIAMU U UX KOJIMYECTBEHHBIE XapaKTEPUCTHKU.

25. Ilponeccol 00pa3oBaHus BO30YKIEHHBIX aTOMOB M MOJIEKYJI B YCJIOBHSIX pa3psija.

26. IIponeccsl 06pa3oBaHus U TMOETH 3apsyKEHHBIX YaCTHUI B pa3psiax.

27. HecaMOCTOSATENIbHBIN pa3psii U €ro NpUMEHEHHUe B Mpudopax.

28. IIpoboii pa3psaHoro npomexyrtka. 3akoH [lamena.

29. Tnerouwmii pa3ps. YCioBUs BOSHUKHOBEHHS U (PEHOMEHOIOTMUECKOE ONHCaHHE.

30. Ananu3 npoieccoB, CTPYKTypa U IPpUMEHEHHE B IPUOOpax KaTOAHBIX 00JacTel paspsiaa.

31. ®dusnka 1 NpUMEHEHHUE TYTrOBOIO paspsija.

32. ®u3uka U MPUMEHEHHE UCKPOBOTO pa3psa.

33. IImazma. OCHOBHBIE OHATHUS, TAPAMETPHI, CBOKCTBA.

Pa3nen 3. ®uznueckre 0CHOBBI ONTHYECKON JIEKTPOHUKHI
1. Mcnyckanue u NMOTJIOEHUE U3ITyYEHUs ITPH B3aUMOACHCTBUM KBAaHTOBBIX CUCTEM U JIEKTPOMAarHuT-
Horo noJist. Koadurmentsr DiHIITENHA U CBA3b MEXKTY HUMU.

. IHBepCHast HaCEJIEHHOCTD, YCIIOBUS €€ BOSHUKHOBEHUS, YCHIICHUE CUTHAJIa B MHBEPCHOM cpejie.

. dopma ¥ upUHA CIEKTPAIbHBIX JIMHUM.

. Ob1ee ycTpoHCTBO M KpaTKOE OMMCAaHUEe OCHOBHBIX 3JIEMEHTOB J1a3epa.

. Crioco0sI co3/1anusi HHBEPCHOW HACETIEHHOCTH.

. YcnoBus co3aHusl MHBEPCHOM HACEIEHHOCTH. [[ByX, TpPEX M YETBIpEX YPOBHEBBIE CXEMBI, UX CpaB-

HEHHE.

. OnTudeckue pe3oHaTopsl.

8. CpoiicTBa J1a3epHOTO M3Iy4eHHsS] (MOHOXPOMATHYHOCTh, KOT€PEHTHOCTh, HANpPaBICHHOCTh, MOII-
HOCTb).

9. OnTosnekrponuka. OcHOBHBIE onpeneneHus. [IpuHINNIAAaNBHBIE TPEUMYIIECTBA ONTOAIEKTPOHHBIX
npuOOpOB U YCTPOUCTB. [lepcrieKTHBEI pa3BUTHS ONTOAIEKTPOHUKH.

10. CBeToanoas!l KaK MCTOYHHUKYU U3ITyYEHHUS JUUIS1 ONTOAIEKTPOHUKHU.

11. MHXeKIMOHHBIE MOJTyITPOBOIHUKOBBIE JIa3ephl - (PU3MYECKHE OCHOBBI PAOOTHI.

12. ®OTO3NEKTPOHHBIE MPUEMHUKH H3JIydeHUsl - 0o0Ias XapaKTepUCTHKa M CpaBHEHHE MPUEMHHUKOB
pasnuyHoro tuna. POTONPUEMHUKH Ha OCHOBE (hOTOPE3UCTOpPOB U (HoToaAnoIbl. DOTOTPAH3UCTO-
PBL

13. ®usnyeckre OCHOBBI MOAYJISALIUH JIA3€PHOTO U3NydeHHus. Ontudeckrue MOAYyIATophl. JlehraexTopsl.

14. OnTudeckue CBETOBOJBI M BOJIOKOHHO-ONITHYECKHE KaOenu. YCTpoicTBa Il BBOJA W BBIBOJA
CUTHAJIA, ONTUYECKHUE Pa3bEMBI, PA3BETBUTENIN, CMECUTEIH.

AN N AW

-
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15. CTpyKTypa BOIOKOHHO-ONTUYECKON JIMHUU CBSI3U M KpaTKasi XapaKTePUCTUKA €€ OCHOBHBIX AJIEMEH-
TOB.

16. T'onorpadust, mpuHIKI PabOTHl TOJOTPAPUUECKOr0 YCTPOMCTBA AJs 3alIOMHHAHHUA U XPaHCHHS
uHpopmanuu.

17. Opransl 3peHus 4eiI0BeKa, UX OCOOCHHOCTH, TPEOOBAaHHS K CHCTEMaM OTOOpaXeHHUs UH(OPMAIIUH C
3TUX HNO3ULIUH.

18. CpaBHHUTEIBHAS XapaKTEPUCTHKA OCHOBHBIX CUCTEM OTOOpaskeHHs HH(POPMAITHH.

19. CBolicTBa XUAKUX KPUCTAJUIOB M IPUHLIUIIBI X UCIIOJIB30BAaHUS JUIsl OTOOpa)keHUs! MH(OpMaIuH.

20. )KuaKoKpuCTalUTMYECKHE SKPaHbl — CTPYKTYpa U 0COOEHHOCTH. JIOCTOMHCTBA U HEIOCTATKU KHJIKO-
KPUCTAJNINYECKUX IKPAHOB.

MeToanyeckue peKOMEeH/IAMH 110 OAT0TOBKE K NPOoLe/lype 0CYIecTBICHUs IPOMe-
KYTOYHOM ATTECTAIUM.

B KBI'Y peiicTByeT OamibHO-pEHTHHIOBAsI CUCTEMA aTTECTAIlUU CTYNIeHTOB. OlleHKa
YCIEIIHOCTH OCBOEHHUSI IIPOrpaMM IO JUCLMILIMHAM OCYILECTBIISIETCS B X0/1€ TEKYILEro (B TOM
quciae pyOeXHOIro KOHTPOJIA), a TAKKe IPOMEKYTOUHOW (cecCMOHHOM) aTTecTanuu . B xone te-
KyILIeH aTTecTalyy (BBIIOJIHEHUE HHANBUIYAIbHBIX KOHTPOJIbHBIX 33aJJaHUI, TECTUPOBAHUE, KOJI-
JIOKBUYMBI U JIp.) IPOBOJAUTCST KOHTPOJIb YCBOECHHUS NPOrPaMMHOI0 MaTepuala o TeMaM, pasze-
JlaM U COBOKYITHOCTH BOIIPOCOB 1O AUCHMILIMHE. Bo Bpems Takoi aTTecTanuy npenogaBaTesb olle-
HUBAeT B Kakoil Mepe o0yyaroIuiicss U3y4usl 3arjaHUPOBAHHYIO K IPOBEPKE YaCTh MPOrPaMMBI IO
JUCLIUIUIMHE U HACKOJIBKO JIETAIbHO 3HAET IMOCTAaHOBKY 3aJauM (BOMpoca), HAMEUEHHBIH IJ1aH pe-
IIEHUs 3TOM 3a]]auu, BBIBOJI OCHOBHBIX COOTHOLIEHUH (POpMyJI, ypaBHEHUI) U MOKET IPOBOAUTH
UX aHaJM3.

Ha sk3amene, npenycMOTpeHHbIH pabounM y4eOHBIM IJIAHOM M [IPOBOJIUMBIN B COOTBET-
CTBHH C KaJICHAAPHBIM rpaKOM BO BpeMsl CECCHUH, TIPOBEPSETCS CPOPMHUPOBAHHOCTH 3HAHUN WH-
TErpajbHOr0 XapakTepa 110 JUCHMIIIMHE B 11eJIoM. Takoill moaxo/ B IPOBEJEHNUH 3K3aMeHa (IpoMe-
JKYTOUHOH aTrTecTanum) TpeOyeT COOTBETCTBYIOIIEH (hOPMYIUPOBKU BOIPOCOB, BHIHOCUMBIX Ha K-
3ameH. Ha nmpomexytounyto artectanuio B popme sk3amena B KbI'Y orBoautcs 30 6amnos uz 100
BO3MO>KHBIX OaJIJIOB 10 AUCLHUIUIMHE B CEMECTPE.

Kpurtepuu oneHMBaHUA HA JK3aMeEHe

ITo uroram sK3ameHa CTyI€HTY, U3 MAaKCUMaJIbHOTO KOJMYECTBa OANIOB, KOTOPOE COCTaB-
nset 30, BEICTABIISICTCS:

1)ot 27 no 30 GannoB, ecnu BiaAeeT MPOrpaMMHBIM MaTepUaIoM MO JUCIUILUIMHE B MOJI-
HOM 00beMe; T0CTaTOYHO ITyOOKO OCMBICIMBAET AUCHUILIMHY, HCUEPIBIBAIOIIE OTBEYAET Ha BCE
BOIIPOCHI; YMEET aHAIU3UPOBATh, CPABHUBATH, KJIACCUPHUIIMPOBATh, 0000111aTh, KOHKPETU3UPOBAThH
Y CUCTEMAaTU3UpPOBaTh U3YUEHHBIN MaTepuall, yCTAHABINBAaTh NPUUNHHO-CIIEICTBEHHBIE CBS3H;
YEeTKO (POPMUPYET OTBETHI;

2)ot 24 1o 26 6an1oB, €ciaM BiaeeT MPOrpaMMHBIM MaTEpUAJIOM MOYTH B IIOJHOM 00beMe
(umeroTcst MpoOebl TOIBKO B HEKOTOPHIX OCOOCHHO CIIOKHBIX pa3fieliax); CaMOCTOSTENIbHO U OTYa-
CTH IIPU HaBOSLIMX BONPOCAX JAET MOJIHOLEHHBIE OTBETHI HAa BOIPOCHI; HE BCETJA BBIAEISET
HauboJee CyleCTBEHHBIE, HE I0IYCKAeT BMECTE C TEM CEPhE3HBIX OLIMOOK B OTBETAX;

3)ot 15 o 23 6amioB, eciu BiageeT OCHOBHBIM 00bEMOM POTPAMMHOTO MaTepHuaia 1o
JTUCIUIIINHE; TIPOSBIISET 3aTPYIHEHUSI B CAMOCTOSITENIbHBIX OTBETAX, ONEPUPYET HETOYHBIMU (Op-
MYJIHPOBKaMHM; B IIPOIIECCE OTBETOB JIOMYCKAET OLIMOKH MO CYIIECTBY BOIIPOCOB.

B ciydasix, korga oOydaromuiicss He OCBOMII 00s3aTEIbHBIM MUHIMYM ITPOTPAMMHOT'O MaTe-
pHaia 1o JUCHMIUIMHE, He CTIOCOOSH OTBETUTH Ha BONPOCHI JJa’Ke MPH JIOTIOJHUTEIBHBIX HaBO/ISI-
HIMX BOMpocax, BeicTaBisieTcs: 0 0amios.

6.Meroanyeckne MaTepuaJibl, ONpeaesiioNne NPoueAYPbl ONCHUBAHUS 3HAHUI, YMe-
HUii, HABLIKOB ¥ (HJIN) ONBITA AeATEJLHOCTH

OcHOBHBIE TPOLIEYPHI 110 OLIEHKE 3HAHNWN, YMEHUI U HABBIKOB 110 JUCLUILINHE «PU3n4e-
CKHe OCHOBBI 3JIEKTPOHMKH M HAHO3JIEKTPOHMKHMY, OCYILECTBISIOTCS B cOOTBETCTBUH ¢ [loo-
XKeHueM o b6ayupHo-perTuHroBoit cucreme (bPC) arrectanun obydarommuxcs mo o0pa3oBaTeIbHbIM
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porpaMMam BBICIIIETO 00pa30BaHMs — IpOrpaMM OakaiaBpuaTa, mporpaMM CIelralIuTeTa u mpo-
rpaMM maructpatypsl Kabapanno-bankapckoro rocy1apcTBEHHOIO YHUBEPCUTETA
uM.X.M.bep6ekoBa (kbsu @mail.ru Jlokansabsie HOpMaTuBHBIE akThl KBI'Y).

B IMonoxxenunun o bPC onpenenensi :

- BUJIBI ¥ (DOPMBI aTTeCTAIUH,

- IIOPSIIOK AOIYCKa U MPOXOKICHHS POMEKYTOYHON aTTeCTalluHy,

- 0TpaboTKa TEeKYIIeH, pyOe)KHOH, MPOMEKYTOUHON aTTECTAlMK M OTYHCIICHUE U3 00pa3o-
BaTeJIbHON OpraHHU3alliH,

- IOPSJIOK OpraHU3allK, MPOBEACHUS U MPEJICTABIICHUS PE3YIbTaTOB O0ATLHO-
PEUTHHTOBBIX MEPOIPUATHIHA,

- OpraHu3alys KOHTPOJISI MPOBEACHUS OAITbHO-PEUTHHTOBBIX KOHTPOJILHBIX MEPOIPUATUH,

- 0COOEHHOCTH OpraHM3aIMK U ITPOBEICHUS 0aUIbHO-PEUTHHTOBBIX KOHTPOJIBHBIX MEpPO-
NPUSATUHN TSI MHBAIUJIOB U JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3]10POBbS,

- oopMIIECHHE, YUET U XPaHEHUS] HOPMATUBHOMN TOKYMEHTALIUU.

B nmpunoxxenusix [lonmosxeHust mpuBeeHbI 00pa3iibl BEIOMOCTH y4eTa PE3yJIbTaTOB TEKYyIIe-
ro U pyOEeKHOTO KOHTPOJISl yCIIEBAEMOCTH, a TAKXKe 3aU€THOM U HK3aMEHAIIMOHHOM BEIOMOCTH.

Taoauma 7

Pe3yJIbTaTLI 0CBOCHMUSA y‘l€6HOI7I AUCHUIIIIMHBI, IOJIC/KAIIINE ITIPOBEPKE

PGSyJ'IBTaTBI O6y‘IeHI/I${ (KOM- OCHOBHBIE TTOKa3aTeIIN OLICHKHU pe- Bup onieHouHOTrO Mate-

TIETEHIINN )

3yJITATOB O0yUYCHHS

puana

MK-1

CriocoOHOCTH CTPOHTH TPO-
creiimmne Guznveckue u Ma-
TEMATUYCCKUC MOJCIIN IIPpU-
060poB, cXeM, YCTPOICTB U
YCTAaHOBOK DJICKTPOHUKH U
HAHOYJIEKTPOHHUKH Pa3IHIHO-
ro (yHKIMOHAJILHOTO Ha3Ha-
YeHHsI, a TAK)Ke HCII0JIb30BaTh
CTaHJAPTHBIC IPOTrPaAaMMHBIC
Cpe/CTBa UX KOMITBIOTEPHOTO
MOJICTTUPOBAHHUSI

3HaTh:

@dyHnaMeHTaIbHBIC YPaBHEHUS
(U3MYECKUX OCHOB AJIEKTPOHUKH U
HAHOAJIEKTPOHUKH JIJISI OTICAHUS
(MozenpoBaHusl) MPOLIECCOB, BO3-
HUKAIOIIUX TP TPOU3BOJICTBE H
9KCIUTyaTallul U3JeNUil 31eKTpO-
HUKHU ¥ HAHOAJIEKTPOHUKH.
Ymern:

Hcnonb3oBathk hyHIaMeHTaIbHBIE
ypaBHEHMs (PU3MUYECKHX OCHOB
AJIEKTPOHUKHU M HAHOAJIEKTPOHUKHU
U1 MOJIETUPOBAHMSI ITPOLIECCOB,
BO3HUKAIOMINX TPH ITPOU3BOJICTBE
U KCIUTyaTalluy U3JeNuil 1ek-
TPOHHUKH U HAHODJIEKTPOHHUKH
Biaagern:

JIOCTIKEHHUSIMA TI0 (PU3UIECKUM
OCHOBAM 3JIEKTPOHUKHU M HAHO-
AJIEKTPOHUKH JIJISI MOJICTTHPOBAHUS
(B TOM YHcCIIe KOMIBIOTEPHOTO)
MIPOIIECCOB MPH MMPOU3BOICTBE H
9KCIUTyaTallH U3JIEIUN DIIEKTPO-
HUKHU ¥ HAHOAJIEKTPOHUKHU

OueHouHble MaTEepUaIbl
JUI IPOBEJIEHUS KOJLJIO-
kBuyMa(paszzaen 5.1.1, te-
CTOBBIE 33/1aHUS pa3/ell
5.1.2).

OcHoBHBIMU dTaniaMu (pOPMHUPOBAHUS KOMIETEHUUN MPU H3YYEHHH CTYAECHTaMHU AUCLMILIN-

HBI SBJISIETCS MOCJIEA0BaTENIbHOE (POPMUPOBAHKE PE3YJIbTATOB O0yUEHHsI 10 JUCHUIUIMHE. Pe3ynb-
TaT aTTecTaluy OO0Yy4aroUIMXCsA Ha Pa3IMYHBIX 3Tarnax (GOpMUPOBAHUS KOMIIETEHIIMI MOKa3bIBAET
YPOBEHb OCBOEHHUSI KOMIETeHIMH oOydaromumucs . B [lpunoxkenun 2 npuBeIeHbl KpUTEPUU
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11.

12.

13.

14.

OIICHKH Ka4eCTBa OCBOCHUS JUCLUILIMHBI U ONMKMCAHKUE TIOKA3aTeNIe 1 KPUTEPUEB OLICHUBAHUS KOM-
NEeTeHIINH Ha Pa3InYHbIX 3Tanax ux GopMUPOBaHUSI.

7. YueOHO-MeTOoaAuYecKoe odecnevyeHne JUCHUMIIIMHBI (MOTYJIs)

7.1 OcHoBHas JUTEpaTypa
BonoBo3zoB A.M. OcHoBbl 3nekTponuku. M.: Madpa-Umxenepus, 2016, 140 c. - ObC
«IPRbooks».
ApuctoB A.B. ®usnueckue OCHOBBI 3JI€KTpOHUKH. COOpHUK 3a1ad U IPUMEPBl HUX
pemenus. Tomck: Tomckuii monmurexunyeckuii yausepeutet, 2015, 100 c. -9BC «IPRbooks».
3ebpeB .M. ®usnyeckue OCHOBBI KPEMHHUEBON HAHOAJIEKTPOHHUKH Y4eOHOE MOcoOHe Jyis
By30B. M.: BMUHOM. Jla6oparopus 3nanwmii, 2015.— 241 c.— 3bC «IPRbooks»
HparynoB B.I1. Octeprak J[.1.. Mukpo- u HaHO3JIEKTpOHHKA YueOHoe mocooue. HoBocu-
oupck: HoBocmOupckmii rocyaapcTBEeHHBIM TexHUYEeCKui yHuBepcuter, 2012.— 38 c.— DBC
«IPRbooks»

7.2 lonoaHUTeIbHAS JIUTEPATypa

Pozenmep 3., Buntep b. Ontosnextponuka, M.: Texnocdepa, 2004. — 592 c.
3u C. ®u3uka noixynpoBOAHUKOBBIX IPUOOPOB, B 2-X KH. — M.: Mup, 1984, 1.1 — 456 c.; 1.2 —456¢.
Konenos JI.A. TexHOJIOTUS U KOHCTPYKLIUU MHUKPOCXEM, MUKPOIIPOLIECCOPOB U MUKPOCOOPOK. —
M.: Paguo u cBs3b, 1989, 400c.

Bbpeyc A. U., CaBuenko K. 1., Cnogo6aeB FO. M. Dnektponuka. Y4yeOHoe nmocodOue ajsi By30B. —
M.: Paguo u cBs3p, 2001. — 158 c.

IInmkun I.T. TTpuGopsl KBaHTOBO# 31eKTpoHKKH: Yueb. ocobue s By3os. — M.: CAMHC-
ITPECC, 2004. — 80 c.

['yproB, B. A. TBepnoTenbHas snekTpoHuka: yueb. mocodbue / B. A. I'ypToB. — 2-e u3z., nom. — M.:
Texnocdepa, 2005. — 408 c.
byp6aesa H. B., CoopHuK 3a/1a4 o moiynpoBoiHUKoBOH snexTporuke /H.B. bBypOaesa, T.C.
Juenposckas. @uszmatiut, 2004. 168 ¢
byp6aesa H.B., [lnenposckas T.C.. COOpHUK 3a/1a4 IO NOJTYIPOBOIHUKOBON 3IIEKTpOHUKE. DU3-
MaTiut, 2006, 168c¢

Kapnos H.B. Jlekuuu no kBanToBoii anekrponuke. M3a. "Hayka", Mocksa, 1988, 335c.

VYenenckuit A.B. COopHHK 337124 0 KBaHTOBOM 3nekTpoHuke. M3a. "Briciras mkomna", Mockaa,
1976, 176 c.

BaxyymHas 1 nina3MeHHas ieKTpoHuKa. JJaboparopHslil mpakTukyM. Xamaoxos 3.M., XaTykaes
X.M., I'anaune C.C. Hanpuuk 2005 r. Kabapauno-bankapckuii 'ocynapcTBeHHbIH Y HUBEPCUTET.

TBepaorenbHas 37eKbTpOHUKA. MeToIM4YecKre yKa3aHusl 110 BBIIOJIHEHUIO Ja00paTOpHBIX padoT.
Tewes P.I1., Xarykaes X.M.. Hanpuuk 2005 r. Kabapanno-bankapckuii rocyaapcTBeHHBINH yHU-
BEPCUTET.

@DOTONEKTPUUECKHUE MTOTYITPOBOHUKOBBIE IPUOOPLI. JIabopaTopHbIi MPAKTUKYM. XaMI0X0B
3.M., XarykaeB X.M. . Hanpuuk 2007 r. Kabapauno-bankapckuii 'ocygapcTBeHHbli Y HUBEpCH-
TeT.

CmupnoB A.I'. KBanTOBast 311€KTpOHUKA U ONTO3eKTpoHuKa. 3. “Beiciias mkona”, MUHCK,

1987, 196 c.

7.3 llepuoguveckne U3IaHusA
[lepeuens neproanUecKux U3AaHui nomydaemoix 6ubnrorexoit KbI'Y, B KOTOpBIX CTyIeHT
MOYKET 03HAKOMHUTBCS C COBPEMEHHBIMU JOCTHKEHUSIMU B 00JIACTH 3JIEKTPOHUKU:
Hayunsle xypHamsr:
1. Yenexu pu3nyeckux Hayk.
2. KypHai sKCcriepuMeHTaTbHON U TEOPETHIECKON (PU3UKHI
3. ®u3nkKa TBEpAOro Tela.
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4. KypHan TexHu4ecKoi GU3NKH
5.I1ucema B )KypHaAJT TEXHUUYECKON (DU3UKH

7.4 UnTepHeT-pecypchl
- KypHal

CHJIoOBasd

OJICKTPOHH-

ka2.http://www.gaw.ru/html.cgi/txt/publ/index.htm — cTaThbu 10 CHIIOBOM 3EKTPOHUKE

3.http://www.russianelectronics.ru — moprtan «BpeMst 3JeKTpOHUKI

4. http://www.platan.ru — Katajor 3J€KTPOHHbBIX KOMIIOHEHTOB
5.9BC IPR books (www/iprbookshop.ru), iumer3nonusiii  gorosop Ne2749/17 ot 20.03.2018 r.
6.9bC «Koncynbrant cryaenta» (Jorosop Nel22 CJI/09-18 ot 17.09.2018 r.)
7.CoBpeMeHHbIe TPOdecCHOHAIBHBIC 0a3bl TaHHBIX

Ne HaumeHnosa- Kpartkas xapakrepucTuka Anpec caiita YcioBus
n/n HHUeE JIeKTPOHHOI 0 AocTyna
pecypca
3B PI'b OnexrponHble Bepcun 885898 mosHbIx http://www.diss.rsl ABTOpU30-
TEKCTOB JUCCEPTALNH 1 aBTOpedepaToB u3 JIu BaHHBIH IOCTYII U3
dorma Poccuiickoit rocymapcTBEHHOM OMO- OouboTeKH
JIUOTEKH (k. 112-113)
«Web of ABTOpUTETHAS OJUTEMATHYECKAS Pe- http://www.isikno Hoctyn no
Science» (WOS) | depaTuBHO-OHOIHOrpadruecKkas 1 HAyKOMET- wledge.com/ IP-anpecam KBI'Y
puyeckast 6a3a JaHHBIX, B KOTOPOH MHIEKCHU-
pytoTcst okoso 12,5 Thic. )KypHAIOB
Sciverse PedeparuBHas u aHanuTUuecKas 0asza aaH- Hoctym o

Scopus m3natens-
cTBa «DJIb3EBUP.
Hayxka u TexHouo-
THI»

HBIX, COJlepKaIas

21.000 perieH3UpYEMBIX JKypHAJIOB,;
100.000 kuur; 370 KHUXKHBIN cepuii (TIPoa0I-
JKAFOIIUXCS U3TAHU);

6,8 MITH. JOKJIaJOB U3 TPYAOB KOH(e-
peHIMit

http://www.scopu
s.com

IP-agpecam KbI'Y

Hayunas OnekTpoHHast OMOIMOTEKa HAYIHBIX http://elibrary.ru [onnelit no-
JJIeKTPOHHAs OMb- | MyONMKaIMii - MMOJHOTEKCTOBBIE BEPCHH OKO- CTYI
auorexa (HIb 10 4000 uHOCTpaHHBIX U 3900 0TEYECTBEHHBIX
POODON) HAYYHBIX )KYPHAJIOB, pedepaTsl IMyOIHKaIHiA
20 THICSY )KypHAJIOB, a TaK)Ke onmucaHus 1,5
MJIH. 3apyO€XHBIX U POCCHHCKHX JHCCepTa-
007078
2800 poccuiickuX KypHAJIOB Ha 0€3B03-
ME3/IHOM OCHOBE
ba3a nanHbIX HarronansHast nHGOPMAaIHOHHO- http://elibrary.ru ABTOpH30-
Science Index AQHAJTMTHYECKAsl CHCTEMA, aKKyMYJIHPYIOIIas BaHHBIH TOCTYII.
(PUHLI) Gosiee 6 MIJUITMOHOB MyOJIMKALUI POCCUHCKHAX [To3Bonsier
aBTOPOB, a TaK)Ke MHPOPMAIHIO 00 NX IIUTH- JIOTIOJTHATD 1
poBaxum u3 6onee 4500 poccHiicKuX KypHa- YTOYHSTh CBEJIE-
JIOB. HUS O ITyOIMKanu-
sx ydeHslx KbI'Y,
NMEIOIINXCA B
PUHI]
Hanuonann- OOBeTMHEHHBIH AIEKTPOHHBIH KaTajaor https://H30.pd Hocrym ¢
Hasl JIeKTPOHHasi | (GOHIOB POCCHHUCKUX OMOIMOTEK, COMePKALIIHA 3JIEKTPOHHOTO YH-
ounoauorexka PT'B | 4 331 542 snekTpoHHBIX TOKYMEHTOB 00pa3o- TaJbHOTO 3ajila

BaTENILHOTO M HAYTHOTO XapakTepa 1o pas-
JIMYHBIM OTPaCJIIM 3HAaHUN

OHMOIIMOTEKH
KBI'Y

7.5.MeroanuyecKkue yKa3aHus 110 NPOBEACHHUIO YU4eOHBIX
CTOAITEIbHOH Pa0oThl CTY/ACHTA.

7.5.1.MeToan4yeckne peKOMEHIANUN K YTEHUIO JIeKIUil
TeJIbHOI padoThI CTYIEHTOB.

3aHATHH M OPraHU3aLMHU CAMO-

" OpraHms3anum CamocCTos-
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Metoanyeckre peKOMEHAaIuN O0IIEero XapakTepa IO MPOBEACHUIO YYeOHBIX 3aHATUH U
OpraHu3alK CaMOCTOATENBHOM pabOThI CTYJEHTOB 1OCTATOYHO XOPOILIO pa3padoTaHbl MHOTMMHU
OTEYECTBEHHBIMH U 3apYOCKHBIMU aBTOPAMH, B TOM YHCJIE C Y4ETOM KOMIETEHTHOCTHOTO MOIX0/1a
IIPY OpraHu3aIK 00pa30BaTENILHOTO MIPOLEcCca, OCHOBAHHOIO Ha JAEATENbHOCTEN MOJEIH MOAro-
TOBKHU BBIITYCKHHKA BYy3a. XapaKTEPHON 0COOCHHOCTBIO pealli3aliy JesTeIbHOCTHON MapauTrMbl
00pa3oBaHUs SBJISIETCS YMEHbILIEHHE TPYAOEMKOCTH ayAUTOPHON pabOThl U COOTBETCTBYIOLIEE
MOBBIIIICHUST TPYIOEMKOCTH CaMOCTOSATEIBbHOM paboThl. Pabounii y4eOHBIN mIaH Uit OakalaBpoB
10 HalpaBJICHUIO IOATOTOBKHU «DJIEKTPOHMKA U HaHO3IekTpoHUKa» B KBI'Y, npenycmarpuBaet
00BbeM KOHTAKTHOH paboTel ~47% 0T oO0miel TPy 10eMKOCTH JUCIUIUTMHAPHON MoAroToBKH. 1o
JUCUUIUIMHE «DU3MUeCKHe OCHOBBI AEKTPOHUKU M HAHOAJIEKTPOHUKI», KOTOpask BKJIKOYEHA B yKa-
3aHHOM BBIIIE YY€OHBIH MJIaH, BBIICPKUBACTCS 3TOT MTOKa3aTelb. B TakuX yCIOBHUAX HMEET MECTO
HOBBIIIEHUE POJIM, 3HAUUMOCTH U 00BEMOB CAMOCTOSTENILHON pabOThl CTYACHTOB, IPU U3yYEHUU
JTAHHOW JUCIMILTUHBL B TO e BpeMst yueOHas (KOHTaKTHas) paboTa, mo-npeKHeMy, JOJDKHA, 0e3-
YCIIOBHO, BBIMOJIHATE CUCTEMOOOPa3yIOLIYyI0 POJlb, O0eCIeUnBasi PEryspHOCTb U LIEJIEBYIO
HaNpaBJICHHOCTh 00pa30BATENBbHOM AEATEILHOCTH MO JAHHOHN TUCIHILIHHE.

OcCHOBHBIMHU (pOPMAaMU OpPraHU3ALMH YUEOHBIX (2yIUTOPHBIX)3aHATHH MO JUCLUIUINHE
«Dur31YecKre OCHOBBI 3JIEKTPOHUKH U HAHOAJIEKTPOHUKN» ABJIAIOTCS JIEKLUU U IPAKTUYECKUE 3a-
HATHSL.

[Ipu moAroTOBKE JEKIMOHHBIX 3aHATUN MPENOAABATENb JO0JKEH ONPEAEIUTh LIeU U 3a/1a-
YY JIEKIIMHU, pa3paboTaTh IJIaH IPOBEACHNUS JIEKLIUH, OCYIIECTBUTh MOJ00D JIUTEPATYPHI (03HAKOM-
JIEHUE C IEPUOJUYCCKUMU U3AAHUSMU IO TeME JISKI[HiT), 0TOOp HEOOXOAUMOT0 U JOCTATOYHOTO 110
coJiepKaHuI0 yueOHOro Matepuaia. Jlektop onpezenser MeTo/ibl, IPUEMBI M CPECTBA MOACPKaA-
HUS UHTEpEeca, BHUMAHUSL, CTUMYJIMPOBAHUS TBOPYECKOTO MBIIIIEHUSI CTYAECHTOB.

Jlekuus NOKHA BKIIIOYATh B KAYECTBE 3TANOB (hOPMYIMPOBKY TEMBI JIEKLIUH, IEPEYEHb BO-
IIPOCOB, H3JI0’KEHHE BBOJHOM YacTH, OCHOBHOM YaCTH, KPAaTKHE BBIBOJABI IO KAXKIOMY pacCMOT-
PEHHOMY BOIIPOCY M PEKOMEHAALMHU JIMTEPATypHbIX UCTOUHUKOB IO W3JaraeMbIM Bonpocam. Eciu
OUEpEe/IHOE 3aHATHUE SBJISACTCS MPOJOJDKEHHEM NPEbIIyILIEeH JIEKIMH, EIeco00pa3sHO KpaTKo
chopMyIHpOBaTH TMOJIyYEHHBIE paHee Pe3yNlbTaThl, HEOOXOUMBbIE JUIsl TIOHUMAHUS U YCBOCHUS
M3Yy4aeMbIX BOIIPOCOB. B 3aKII0UNTENbHOM YaCcTH JIEKIUH JKeJIaTeIbHO 0000INTh Hanbosee Bax-
HbIe U CYIIECTBEHHbIE MOMEHTHI JIEKIIMH, CIENIaTh BHIBOJIBI, a TAKXKE CHOPMYTUPOBATh 3a4a4u IS
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB M YKa3aTh PEKOMEH1yeMyto auTepatypy. Llenecoodpaznoit
TaK)K€ OCTABUTb BPEMsI JIJIs1 OTBETA HAa BOIIPOCHI CTYIE€HTOB M BO3MOXKHYIO TUCCKYCHIO I10 U3JI0-
KEHHOMY MaTepHally Ha JIEKIUH.

CopepxaHue JEKIUU 10 JAHHON AUCLHUIUIMHE JOJDKHO COOTBETCTBOBATH JUAAKTHYECKUM
MPUHILIUIIAM, KOTOpPbIE 00ECIeUnBalOT COOTBETCTBUE U3JIaraéMOro MaTepuana Hay4yHo-
METOJUYECKUM OCHOBAM I1€JarOrM4eCcKOM 1eATeabHOCTH. OCHOBHBIMM U3 HUX SIBJISIFOTCS LIEJIOCT-
HOCTb , HAYYHOCTh, JOCTYMHOCTb, CACTEMATUYHOCTb U HArJISAHOCTb.

D¢ heKTUBHOCTD JIEKLIMU MOXKET ObITh MOBBIIIEHA 3a CYET PALMOHATIBHOIO UCIIOJIb30BaHHE
TEXHUUYECKUX cpeAcTB. KOMITIEKThl TEXHUYECKUX CPEICTB HEOOXOIMMO FOTOBUTH K KaXKIOU JIeK-
IIUH 3a0J1arOBPEMEHHO, HE Meperpykas UMU ayAUTOPUIO.

CymecTtByeT KinaccuduKaIus JEKIUN 10 TUIaM U METOJIlaM HX MPOBEeHUs (BBOIHAS,
yCTaHOBOYHAs1, IpOrpaMMHasi, 0030pHasi, UTOroBast u Ap.). IIpu u3noxxeHun nporpaMMHOIO Mare-
pHaJia mo JaHHOW AUCLMITIIMHE Ha JEKIUAX PEKOMEHIYeTCs IIMPOKOE UCIIOIb30BaHUE CPEICTB UH-
dopmannoHHO-KOMMYHUKaMOHHBIX TexHonoruu (UKT) u aynuo-Buneorexuuku. [loaroroska
BUJICO — JIEKIIUA COCTOMT B MEPEKOIMPOBAHUH, IEPEKOHCTPYUPOBAHUHU YUEOHON MHPOPMAIIUU 11O
TEMe B BU3YaAJIbHYIO (hOpMY ISl IPEAbABICHUS CTYACHTaM Yepe3 TEXHUUECKHUE CPeACTBA 00yUeHHUs
WM CXEMBbl, PUCYHKH, YEPTEKHU.

7.5.2.MeToau4ecKue peKOMEHIALMH 110 MPOBEJICHUIO MPAKTHYECKHUX 3aHATHIA.

[IpakTiueckuie 3aHATHS JOJKHBI 00ecriednBaTh (POPMUPOBAHUE, TPEXK]IE BCETO, KOMITIOHEH-
TOB «yMETb» 3aJJaHHBIX JUCLUIUIMHAPHBIX KoMrieTeHIu. [IpakTnyeckne 3aHATUSA 10 JUCLUILINHE
JIOJIKHBI OBITH OPUEHTHPOBAHBI, KaK MTPaBUIIO, HA PellieHNe TUMOBbIX (0a30BbIX) 3aa4, B OyayIiei
npo¢eCCHOHATBLHOM IEATETLHOCTH ¢ HCIIOJIb30BAaHHEM METO/I0B, METOIUK, OPMYII, TOAXOI0B, aj-
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TOPUTMOB, MOJICJIEN U MPOUYUX, U3JI0KEHHBIX HA JIEKIMUIX B MaTeprajax, BBIHECEHHBIX HA CaMOCTO-
ATEIbHYIO paboTy.

[IpakTryeckue 3aHATHS 110 TUCIUITIMHE 11e1eCO00pa3HO MPeayCMOTPETh (MIPU HATMYUU
BO3MO>XHOCTH) BO BCEX MOAYJISX U, KaK MIPABUIIO, CIEIyeT HEMTOCPEACTBEHHO 32 U3YUEHHUEM JIEKIIHU-
AX TEOPETUUECKUM MaTepuaioM. IIpu 3ToM oHM IpenecTBYIOT Bbliaue CTYACHTaM 3aJaHUui Ha
CaMOCTOSITENIbHYIO padoTy.

[To qucuumnze «@U3N4eCKre OCHOBBI JIEKTPOHUKHU U HAHOAJIEKTPOHUKW» OJTHOW U3 IJIaB-
HBIX IIeJiel MPaKTUYECKUX 3aHATHH SBIIIETCS yrilyOlieHue, 3aKperieHue 1 HanboJiee MojIHoe yCBO-
€HHE TOT0 MaTepHaja, KOTOPbIi ObLI OCBEIEH Ha JICKIIUU WK 33/1aH JJIs1 CaMOCTOSTEIIbHOTO U3Y-
YEHUS.

B xoJie npoBeaeHMs IPaKTUUECKUX 3aHATUN IIPENOAABATENb [IOMOTAET CTY/IEHTaM OBJIa/IETh
HAyYHOW TEPMUHOJIOTHEN, CBOOOIHO ONEPUPOBATH €10, IPUMEHSTH €€ MPH aHaTN3€e TEXHOJIOTHYe-
CKHX MPOILIECCOB U3TOTOBJIEHUSI IPUOOPOB U YCTPONUCTB B HAHOMHKEHEPHUH.

VYcenex npakTUYeCKUX 3aHATHH 0 JUCHUIUIMHE 3aBUCUT OT Ka4ECTBA MOJATOTOBKU K HEMY
npenojiaBaresis U cTyAeHTOB. [10AroToBKa K MpakTUYECKUM 3aHATUSAM MPEyCMaTPUBAET COCTaB-
JIEHUE IPOJIyMaHHBIX IJIAHOB MX MPOBEACHUS C YKa3aHHUEM PEKOMEHIOBAaHHOM JIMTEPATyphl U MO/I-
0Op HaTJISIIHBIX TTOCOOUH.

Ha npaktuueckux 3aHsATHIl penoiaBaTeNb JOHKEH CO37aBaTh HEIPUHYKACHHYIO 00cTa-
HOBKY B ayJIUTOPUU U OPraHU30BaTh OXXUBJICHHBIM OOMEH MHEHUSIMH, MIOJIEMUKY U JUCKYCCHIO 110
OCHOBHBIM BOIIPOCaM MPAaKTHUECKUX 3aHATUH. Heo6xoauMo pa3BuBaTh U MOOUIPITH aKTUBHOCTh
00ydJarouumxcsi, 100MBaThCI UX BHUMATEIBHOTO U KPUTUYECKOTO OTHOIICHHUS K BBICTYIIJICHHIO CO-
KYPCHUKOB.

AKTHUBHas pab0oTa CTYJICHTOB Ha MPAKTUYECKUX 3aHATUSX SIBIIACTCS OJHUM M3 MOKa3aTeseu
XOpOoUIeH OpraHu3alry Takux 3aHATUH. [Ipu 3TOM OUeHb BaKHO NOJIMHHO HAYYHOE pEUICHUE Ha
NPAaKTUYECKHUX 3aHATUAX 3314, CBSI3aHHBIX C 00JIACTHIO M BUIAM MTPO(PECCHOHATIHLHOM e TeIbHO-
CTH BBIITYCKHUKOB I10 HAIIPaBJICHUIO MOATOTOBKH «DJEKTPOHUKA U HAHOAJIEKTPOHHUKA»

8.MeTepuajibHO-TeXHUYECKOE 00ecneyeHue TUCIHILINHBI.

JIeKIIMOHHBIE U MTPAKTUYECKHUE 3aHITHSI IPOBOJISTCS B AyAUTOPUSIX, OCHAIIIEHHBIX 000pYI0-
BaHUEM, 00ECIIEUNBAIOIIUM PEaTN3al1I0 HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, a TAKXKe
CETeBBIM 00O0pYI0BaHUEM, MTO3BOJISIONIUM PEATH30BaTh BO3MOXKHOCTH 00Pa30BaTEIbHBIX TEXHOIIO-
U ¥ TEXHOJIOTUHU OTIEPATUBHOTO JOCTYIA K HH()OPMAIITMOHHBIM PECYpPCaM.

[To quciunrze «PU3n4ecKue OCHOBBI ANIEKTPOHUKU U HAHODJIEKTPOHUKHY UMEETCS KypC
BHJICO — JICKIIMH, OXBATBHIBAIONINN BCE MO/, BKIIFOUCHHBIC B IPOTPAMMY JAUCITUTUTHHBI.

[lepeyeHb mpOrpaMMHBIX TPOJYKTOB BKIIFOUAET :

. [ponyxtsr MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition
Enterprise) noanucka (Open Value Subscription) Ne V 2123829;

. Kaspersky Endpoint Security Ctangaptaeiii Russian Edition Ne muuensun 17E0-180427-
050836-287-197;

. Academic MathCAD License

. Apxusatop 7z (6ecrunatHoe 110)

. [Iporpamma miisg padotsl ¢ pdf nybnukauusmu Adobe Reader (Oecrutatnoe I10)

. ITakeT maTemaTudeckoro anaausza SMath Studio (6ecriathoe I10)

. Cucrema noctpoenue rpapuxoB SciDAVis (6ecruiataoe I10)

. Cpena pa3zpaboTku BUpTyaiabHbIX TprOopoB MyOpenLab (6ecruiatHoe I110)

Cucrema nokansHoi cetr KbI'Y mpenoctaBiisieT BO3MOKHOCTh OJJHOBPEMEHHOU pabOThI
00JIBIIIOr0 KOJIMYECTBA MOJIb30BaTeNel Kak B JIOKAJIbHOW CETH BY3a, Tak U yepe3 ceTb «MHTepHeT» C
coOnroaeHreM TpeOoBaHUI HHPOPMAIIMOHHOM 0€30IaCHOCTH U OTpaHHuYEHUEM J0CTyMa K HHPOP-
Maluy. DeKTpoHHas HH(pOopMaIMOHHO — oOpa3oBatenbHas cpena KBI'Y mo3Bosser ocyiecTs-
JSTh paboTy 00ydJaroIMXCcs U3 JIFDOOW TOYKH JOCTYyIa, B TOM YHCJIE U3BHE BY3a.

Oco0eHHOCTH peaan3aluy AUCHMIINHBI JUIS HHBAJHW/I0B U JHI C OTPAHHYEHHbIMHU
BO3MO:KHOCTSIMH 3/10POBbS
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JUist CTyIEHTOB C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS CO3/JaHbI CIICIIHaIbHBIE YCIIO-
BUS JUIS TIOJTy4eHUs1 00pa3oBaHys. B mesax 10CTYmHOCTH MOMTy4deHNns BHICILIETO 00pa30BaHUs 10
00pa3oBaTeNbHBIM POTrpaMMaM MHBAJIHIAMH U JIMLAMH ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710~
POBBSI YHUBEPCUTETOM oOecneunBaercs: | )anpTepHaTuBHAsI BEPCUs OHIMAIBLHOTO caiiTa B CeTH
«WuTepueT» 1 cnaboBUAALINX; 2)IPUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOIIETO 00yYaIOIIeMyCsl He-
00XOIUMYIO ITOMOIIB; 3)/1 JIsl HHBAIUIOB U JIUI] C OTPAHWYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI IO
CIIyXy - 1yOIMpOBaHUE BCIYX CIIPAaBOYHON MH(OpMAIMK O paciiCaHUK y4eOHBIX 3aHATHI; o0ectie-
YEeHHUE HA/UIeKAIIMMHU 3BYKOBBIMH CPEACTBAMH BOCIIpOM3BeIeHNs HH(popMmanuu. s HHBAIUIOB U
JIMII ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBSI, UMEIOIINX HAPYIIEHUS OOPHO-ABUTaTEILHOTO
ammapara, Co3J[aHbl MaTepPUAIbHO-TEXHUYECKUE YCIOBHUS 00ECIIeYHBalOIIe BOZMOXXHOCTh Oecrpe-
MSATCTBEHHOTO JOCTYIa 00YJalOUINXCsl B Y4€OHbBIE IOMEICHHSI, 00BEKTY MMUTAHUS, TyaleTHbIC U
Jpyrue IOMELICHUS] YHUBEPCUTETA, a TAKXKe NPEObIBAHUS B YKa3aHHBIX MOMEIICHHUAX (HAJMUUe
pacUIMpPEHHBIX JBEPHBIX IPOEMOB, IOPYYHEH U JPYTUX MPUCIIOCOOICHHIA).
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IIpunosxenne 1
JIuct n3MEHEeHHH (JIOTIOTHEHU )
B pa0Oouell mporpaMMe AUCLUUILINHBI (MOYJIs)
«Pu3nveckue OCHOBBI JEKTPOHUKH U HAHODJIEKTPOHUKI
10 HAPABJICHUIO IOATOTOBKU «DJIEKTPOHHKA HAHOAIEKTPOHUKA
(CoBpemeHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH B 3JIEKTPOHHON TEXHHKE)
202___-202___yu.r.

No OnemenTt (myHkT) PIT/] [Tepeuens BeiHOCUMBIX U3Me- | [IpuMeuanue
n/m HEHU (JOTIOJTHEHUI)

OO6cyxeHa U peKOMEH/J0BaHa Ha 3acelaHuy Kadeapbl 3JIEKTPOHUKU U HU(POBBIX HHPOPMALIUOH-
HBIX TEXHOJIOTMI MPOTOKOJI Ne OT « » 202 I.

3aB.xadenpoit Temes P.I1I.
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7.5.2.MeToau4ecKkue peKOMeH/1alliH 110 BBINOJHEHHUIO JIA00PATOPHBIX padoT.

JlaGopaTopHbIe 3aHATHS TOJDKHBI 00ecTieunBaTh (POPMHUPOBAHUE, TIPEXK]IEC BCETO, KOMIIOHECH-
TOB «YMETbH» 33JaHHBIX JUCHUIUIMHAPHBIX KOMITeTeHIUH. JlabopaTopHbIe 3aHATHS IO AUCIUTTNHE
JIOJDKHBI OBITH OPUEHTHPOBAHBI, KaK IIPABUJIO, HA PELIEHHE TUIIOBBIX (0a30BbIX) 3a1a4, B Oyayuei
npodeCCHOHATIBHOMN IeATETFHOCTH ¢ HCIIOJIb30BAaHUEM METO/I0B, METOIHUK, (POPMYII, ITOAXO0/I0B, aj-
TOPUTMOB, MOJIEJIEN U TPOYMX, U3JI0’KEHHBIX Ha JIEKIHMIX B MaTE€pUalax, BRIHECEHHBIX HA CaMOCTO-
ATEJbHYIO paboTy.

JIaGopaTopHble 3aHATHS 110 TUCLMITIMHE 1e1eCO00pa3HO NPeAyCMOTPeTh (IIPU HAIMYUU
BO3MOKHOCTH) BO BCEX MOJYJISIX U, KaK MPaBUIIO, CIEAYET HEMOCPEICTBEHHO 32 M3YYEHUEM JICKI[U-
AX TeOpeTHUECKUM MaTepuasioM. ITpu 3ToM OHM NpeaIIecTBYIOT BblJJaue CTYA€HTaM 3aJlaHii Ha
CaMOCTOSITENIbHYIO padoTy.

ITo nucunmnze «PU3nuecKue OCHOBBI IEKTPOHUKH U HAHOZJIEKTPOHUKN» OIHOM U3 IJI1aB-
HBIX IIeJIel 1TaOOpaTOPHBIX 3aHATUH SIBIIICTCS YIyOJieHHE, 3aKpeIiCHHE U HanOoJiee MOJIHOe
YCBOEHHE TOTO MaTepHala, KOTOPbIH ObLT OCBEIIEH Ha JEKLUH WX 33JaH A CaMOCTOATENbHOTO
U3yUYCHHUS.

B xoze npoBeneHus 1ab0paTOpHBIX 3aHATUH MPENOAaBaTeNlb IOMOTaeT CTYJAEHTaM OBJIa/IeTh
HAYYHOH TEPMHUHOJIOTHEW, CBOOOIHO ONEPUPOBATH €10, IPUMEHSTD €€ MPH aHAJIN3€ TEXHOJIOTHY e-
CKHUX IIPOLIECCOB U3TOTOBJIECHUS MPUOOPOB U YCTPOHUCTB B HAHOUHKEHEPHUU.

Ycenex 1abopaTOpHBIX 3aHATHH 10 TUCIHUIUIMHE 3aBHCUT OT Ka4eCTBA IMMOATOTOBKU K HEMY
npernojaBaTess U CTyAeHToB. [loaroToBka k 1a00paTOPHBIM 3aHATUSAM IPEAYCMATPUBAET COCTAB-
JICHHE TIPOIyMaHHBIX IIJIAHOB MX IMPOBEICHHS C YKa3aHUEM PEKOMEHIOBAaHHOMW JINTepaTyphl U MOJI-
0OOp HaTISITHBIX TTOCOOUH.

Ha naGopaTopHbIX 3aHATUHN IpENoaBaTeilb JOJIKEH CO3/1aBaTh HEMPUHYKJIEHHYIO0 00cTa-
HOBKY B ayJIUTOPUU U OPraHNU30BaTh OKUBJIEHHBI OOMEH MHEHMSIMH, ITOJIEMUKY U AUCKYCCHIO 110
OCHOBHBIM BOIIPOCAM MPAKTUYECKHUX 3aHATHNA. HeoOX0quMo pa3BUBaTh M MOOIIPSITh aKTUBHOCTh
o0yyaroImuxcsi, J00MBaThCS X BHUMATEIBHOTO U KPUTUYECKOT'O OTHOLIEHHUS K BBICTYIUIEHHUIO CO-
KYPCHHUKOB.

AxTuBHas paboTa CTYJACHTOB Ha JJa0OPATOPHBIX 3aHATUAX SBIISETCS OJHUM W3 MOKa3aTesei
XOpOIIeH OpraHU3aIly TaKuX 3aHATHH. [Ipr 3TOM 0OYeHb BayKHO MOUTMHHO HAYYHOE pEIIeHHe Ha
NPAaKTUYECKUX 3aHATUAX 3a]1a4, CBSI3aHHBIX C 00JIACTBIO M BUJAM MTPO(eCCHOHATLHON 1eATEIbHO-
CTH BBIITYCKHUKOB 0 HAPABJICHUIO OJTOTOBKH «DJIEKTPOHUKA W HAHOAIIEKTPOHUKA)

8 MarepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUIINHBI

JIeKIIMOHHBIE U JTA00PATOPHBIC 3aHATHSI TPOBOMSATCS B ayIUTOPHSIX, OCHAIIICHHBIX 000PYI0-
BaHMEM, 00ECTIEUMBAIOIIUM PeaJIN3allMI0 HHTEPAKTUBHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHI, a TaKKe
CeTeBBIM 000pYyIO0BaHUEM, MTO3BOJISIONINM PEATH30BaTh BO3MOKHOCTH 00pa30BaTEIbHBIX TEXHOIIO-
M U TEXHOJIOTMHU ONEPAaTUBHOIO AOCTYNA K HH(OPMAIIMOHHBIM pecypcam.

[To nuctuurumae «PU3NYecKrue OCHOBBI AIEKTPOHUKN U HAHODJICKTPOHUKI» UMEETCS Kype
BUJICO — JIEKLIUHU, OXBATHIBAIOLINI BCE TEMBI, BKJIIOUEHHBIE B IPOTPAMMYy JUCLIMITIIMHBI.

[lepeyeHb TPOTPaAMMHBIX MPOTYKTOB BKITFOYAET :

. ITponykrst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic
Edition Enterprise) noanucka (Open Value Subscription) Ne V 2123829;

. Kaspersky Endpoint Security Crannaptasiii Russian Edition Ne nuuensuun 17E0-
180427-050836-287-197;

. Academic MathCAD License

. Apxusarop 7z (6ecratHoe [10)

. [Tporpamma amst pa6otsl ¢ pdf mybnukanusmu Adobe Reader (6ecrmatnoe I10)

. [TakeT matemaTudeckoro anainu3a SMath Studio (6ecrmataoe T10)

. Cucrema noctpoenue rpaduxos SciDAVis (6ecrmatnoe [10)

. Cpena pazpaboTku BUpTyanbHBIX TpuoopoB MyOpenLab (6ecriatroe 110)

Cuctema nokansHoit cetr KBI'Y npenocraBisieT BO3MOXHOCTh OIHOBPEMEHHOH paboThI
0O0JIBIIOrO KOJIMYECTBA M0JIb30BaTeeH KaK B JIOKAJIbHOW CETH By3a, Tak U yepes3 ceTb «VIHTepHeT» ¢
colOuroieHreM TpeOoBaHU HH(pOPMAIIMOHHOI 0€301MacCHOCTH U OTpaHUYEHUEM JI0CTyna K HH}op-
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Maluu. DIeKTpoHHas nH(pOopMaIMOHHO — oOpa3oBatenbHas cpena KBI'Y mo3Bosser ocyiecTs-
JSTh paboTy 00ydJaromMXcs U3 JIFOOOW TOYKH JOCTYyIa, B TOM YHCIIE U3BHE BY3a.

Oco0eHHOCTH peaJu3anuy JMCHUIIIMHbI /151 HHBAJIW/IO0B U JIMIL ¢ OTPAHMYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS

Jlj1g CTyIEHTOB ¢ OrpaHUYEHHBIMHM BO3MOXHOCTSIMU 3/I0POBBS CO3/1aHbl CIIEUAIbHBIE YCII0-
BUS /711 TTOJTy4€HUs 00pa3oBaHus. B 1esX JOCTYITHOCTH MOJIy4eHMsl BBICILIEr0 00pa30BaHus 110
00pa30BaTebHBIM IIPOrpaMMaM MHBAJIUAAMHU U JIMLIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10-
POBbsl YHUBEPCUTETOM obecrieurnBaeTcs: |)aabTepHaTuBHAs Bepcusi O(UIMAIBHOIO CaiiTa B CETH
«WuTepueT» 1 cnaboBUAALINX; 2)IPUCYTCTBHE ACCHCTEHTA, OKAa3bIBAIOIIETO 00yJaromeMycs He-
00X0AMMYIO ITOMOILIb; 3)/1 Jisi HMHBAJIUAOB U JIUI C OFPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI 110
CIIyXy - 1yOIMpOBaHuE BCIYX CIIPAaBOYHON MH(OpMAIMK O paciiCcaHUM y4eOHBIX 3aHATHI; o0ectie-
YEeHHE HaJUIekKallUMH 3BYKOBBIMU CPEJCTBAMU BOCIIPOU3BeeHNUs HHPopManuuu. /s nHBaiuaoB u
JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBS, UMEIOIINX HAPYILIEHUS OIIOPHO-IBUIATEIbHOTO
anrnapara, Co3JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBUs 00ECIIeUNBAIOIIME BOZMOXKHOCTh OecIpe-
MSATCTBEHHOTO JIOCTYIa 00YyJaoLINXCsl B y4eOHbIE TTOMEIEHHS, 00BEKTY MUTAHUS, TyaJeTHbIC U
Jpyrue MOoMeLeHHUs] YHUBEPCUTETA, a TAK)Ke NPeObIBaHNS B YKa3aHHBIX IIOMEILEHUAX (HaIuuue
pacIIMPEHHBIX IBEPHBIX MPOEMOB, IOPYUHEHN U IPYrUX MPUCHIOCOOICHUI).
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JIner usmeHeHuii (1onosiHeHuii) B pado4eil nporpaMMe JUCHHUIIIHHBI
«®P3MKa KOHACHCHPOBAHHOIO COCTOSTHUS»
1o HanpasjeHuI0 noaAroroBky 11.03.04 coppemennble HHGOPMALHMOHHbIE TEXHOJIOTHH B
3JIEKTPOHHOI TEXHHUKeE

Ha 20 -20 yueOHbIi 1o
Ne ni/m JaemeHT (myHKT) PII{ Ilepeyenb BHOCUMBIX | [IpuMeuanue
U3MEHEHHH

OO6cyxeHa U peKOMEH/IOBaHA HA 3aCeTaHuM KadeIpbl
(bU3NYECKHUX OCHOB MUKPO- U HAHODJIEKTPOHUKH,
pOTOKOJ Ne OT « » 20 I.

3aBenyrommii kadgeapoi / P.111.Temes/
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