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1. Hesnu v 3a1a4u AUCHUILIHHBI (MOIYJIA)

[IpenMeToM AMCUMITIMHBI SIBISIFOTCS QJIEKTPOHHBIE MPOLIECCHI B BaKyyMe, Ta3ax, TBEpAbIX Te-
Jax, Ha TpaHUIaxX pasjena cpel U, (pu3ndeckue SBICHMS, JIeXkKallue B OCHOBE pabOThl M MPUHLIUIIOB
MIOCTPOEHUS ANEKTPOHHBIX MPUOOPOB PA3IMYHOTO Ha3HAYEHUS.

1.1.IleJb 0cBOEHMS AMCUHUILIMHBI COCTOUT B (HOPMUPOBAHUHU TTTyOOKOTO M LIEITOCTHOTO
IpesicTaBiIeHNs 0 GU3MKE FIEKTPOHHBIX MPUOOPOB U YCTPOUCTB, a TAK K€ O (PU3NUECKUX SBICHUSIX,
UCIIOJIb3YEMBIX JIJISl CO3/1aHUsl yCTPOUCTB COBPEMEHHOM 3JIEKTPOHUKH.

1.2. 3aga4u u3yvyeHus: AUCHUILIMHBI:

- (opmupoBaHUE MPAKTUYECKUX HABBIKOB HCIIOJH30BAHMS BCETO KOMIUIEKCA TEXHUYECKHX U
WH(GOPMAIIMOHHBIX CPEACTB JIJIsl M3ydeHUs (PU3MYECKHX SIBICHUM, JIS)KAIUX B OCHOBE pPabOTHI
COBPEMEHHBIX JJIEKTPOHHBIX YCTPOMCTB, a Tak ke (pusnueckux 3(hpQexToB, KOTOpbIE MOTYT OBITH
WCIIOJIb30BAHBI JUIsl CO3JJaHUSI HOBBIX YCTPOMCTB 3JEKTPOHUKH;

- (opmupoBaHUEe HABBIKOB peIICHUS 337ad MO (PU3NYECKUM OCHOBaM pabOThl COBPEMEHHBIX
JJIEKTPOHHBIX YCTPOUCTB;

- (opmupoBaHNE HABBIKOB TEOPETHUECKOTO 00OOIIEHUS U BBIABIEHUS OCOOEHHOCTE paboThI
YCTPOMCTB JICKTPOHUKH.

1.3.BbinosiHenne TpeGOBaHUIl NPO(ecCHOHATBLHBIX CTAHIAPTOB

N3yyenne quciUIiIMHbl HallpaBJI€HO HA MOATOTOBKY CHEIMAIUCTOB, CIOCOOHBIX pellaTh
po06JIeMbl, BOSHUKAIOIINE TPU MPOU3BOJCTBE U SKCILTyaTallui U3ENUN AIIEKTPOHUKH U
HAHORJIEKTPOHHUKH C yUETOM O0JIACTH, THIIOB H 33724 IPOPECCUOHATBHOMN IEITETLHOCTH B COOTBET-
CTBHUH C MPOo(ecCHOHATBHBIMY CTYICHTAMH :

-40.058 «MHx’eHep-TEXHOJIOT MO MPOU3BOJICTBY M3/AETUI MUKPOAIEKTPOHUKI», KOTOPBIN
yTBepkJieH npukazom Muntpyaa Poccun ot 03.07.2019 Ned480H u 3apeructpupoBadn MUHIOCTOM
Poccun 29.07.2019 Ne55439;

- 40.104 «Cnenuanuct Mo U3MEPEeHHIO TapaMeTpOB U MOAUGPHUKAIIMN CBOMCTB HAHOMATEPH-
aJIOB M HAHOCTPYKTYP», KOTOPBIH yTBep:kaeH npuka3zoM Muntpyna Poccun ot 07.09.2015 Ne593n
(B penakiuu, BBenennou B aeiicteue ¢ 20.01.2019 r. mpukazom MunTpyaa Poccun ot 14.12.2018
Ne8071) u 3apeructpupoan Muntocrom Poccun 23.09.2015 r. Ne38983

2. Mecto aucuuniaunsl B crpykrype OOII BO

JlucrumuinHa OTHOCHTCS K 0a30Boi yactu ydeOHoro mukiaa — b1.B.01.02 mo HampaBieHuto
noarotoBku 11.03.04 - DnekTpoHUKa U HAHORJIEKTPOHHKA.

JlucruminHa 6a3upyeTcs Ha CASAYIOMMX auciuiuinaax: "Maremaruka', "®dusuka (obmas)",
“Marepuasibl 3J€KTPOHHOM TexHUKU , ‘“‘TeopeTnyeckue OCHOBBI 3JEKTPOTEXHUKH , ‘“‘Dusnka
KOHJCHCHUPOBAHHOTO COCTOSTHUS .

3HaHUs, MOTYYEHHBIE IO OCBOCHHIO TUCIUTUIMHBI, HEOOXOIUMBI MIPHU BBHITIOJIHEHUH OaKaaaBp-
CKOI BBIMYCKHOM KBaNIU(DPUKAIIMOHHON pPabOThl U H3yYeHUM TUCHUIUTUH: «HaHOo31exkTpoHUKay,
«OCHOBBI IPOEKTUPOBAHUS IJIEKTPOHHON KOMITOHEHTHOU 0a3bl», « OCHOBBI TEXHOJIOTHH JJICKTPOH-
HOM KOMITOHEHTHO 0a3bl», «Marepualibl 1 KOMIIOHEHTbI HAHOAJIEKTPOHUKHY, « NEMEHTHI U MPHU-
OOpBI HAHODJIEKTPOHUKM», «CXEMOTEXHUKa», a TAKKE MPOTrPaMMbl MAarkCTEPCKOW TMOJTOTOBKH IO
HAIpPAaBIEHUIO —JJIEKTPOHUKA U HAHOAJIEKTPOHHUKA.

[Tpu ocBOCHWMH TUCIUTUTMHBI O0YYAIOIIHIACS CMOKET YaCTUIHO TIPOJACMOHCTPUPOBATH
cnenyromue 00600meHHbIe TpyoBbie GyHKINHA (OTD):

- PazpaboTka e IMHUYHBIX TEXHOJIOTHYECKUX MPOIECCOB U PEKOMEHAAIINI MO YCTPAHEHHIO U
MpeIynpexIeHNI0 OPaKoB B MPOU3BOJICTBE U3IEIUI MUKPOIIEKTPOHUKHU (TIpodhecCHOHaTbHBIN
cranapt 40.058 «MHxkeHep-TEXHOIIOT 10 MPOU3BOJCTBY U3AEIUN MUKPOIIEKTPOHUKNY, KoJ B,
YpPOBEeHb KBaM(PHUKAIIUHU 6).

- PazpaboTka TUMOBBIX TEXHOJOTUYECKUX MPOLIECCOB U MIIAHUPOBOK pabOUUX MECT U
MIPOM3BOJICTBEHHBIX YYACTKOB Ha MTPOU3BOJICTBE U3ACTUI MUKPOIIEKTPOHHUKHU (MIpodeccroHab-
Hbli ctanaapt 40.058 ««MHkKeHep-TeXHOJIOT 1O TPOU3BOJICTBY U3/1ETUI MUKPOAJIEKTPOHUKIY, KO/
C, ypoBeHb KBaTM(HUKAIUH -6).



- CoBeplIeHCTBOBaHHE MPOIIECCOB U3MEPEHUI TapaMeTpOB U MOAM(UKAIIUK CBOUCTB HaHO-
MaTepuajIoB U HAHOCTPYKTYDP (mpodeccuonanbublii cranaapt 40.104 «Cnenuanuct no n3MepeHHuio
napaMeTpoB U MOJU(HKAIIUN CBOWCTB HAHOMATEPUAJIOB M HAHOCTPYKTYpP», ko1 C, ypOBeHb KBa-

mudukanuu -6) .

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHHS COJEPKAHUA IHCHMIINHBI
[Iporecc n3yueHus JUCUUIUIMHBI HANIPaBJIeH Ha (POPMUPOBAHHE HIEMEHTOB CIEAYIOMINX
komneteHuuii : [IK-1.Cnocoben ctpouTs npocTeiiime Guandeckue 1 MaTeMaTHuecKue MOIETN
npubOpPOB, CXEM, YCTPOHCTB U YyCTAHOBOK 3JIEKTPOHUKH U HAHODJICKTPOHUKH PA3JIMYHOTO (PYHKIU-
OHAJIBHOTI'O HAa3HAYEHMSI, a TAK)KE MCIOJIb30BaTh CTAHIAPTHBIE POTPAMMHBIE CPEICTBA UX
KOMIIBIOTEPHOI'0 MOJICIIUPOBAHMSL.

Kareropust komnerenuuu/
THII 3224

TEeHINH

Koa m HamMeHOBaHHE KOMIIe-

Nnaukatopsl (moka3aTein) J0CTUKEHUS
KOMIIeTeHIN i

Tumn 3agau npodeccuo-
HaJIbLHOU JeSITEIbHOCTH:
Hay4HOMCCIIEA0-
BaTEIbCKUM

IK-1. CriocobeH cTpouTh
MaTeMaTH4eCKHEe MOJIEIN

1 YCTAHOBOK 3JICKTPOHUKHN
1 HAHOJJICKTPOHUKHU pa3-

HAa3HAa4YEeHUs, a TAKKE HC-
M0J1b30BaTh CTaH/IapTHBIE
MpOrpaMMHBIE CPEICTBA UX

BaHMUA

npocreiinme gpuznueckre u

nprubOpPOB, CXEM, YCTPOKICTB

JIMYHOT'O (byHKHI/IOHaJ'II)HOFO

KOMITBIOTEPHOTO MOZEIHPO-

0JI0KOB

MOJACINPOBAHNN

IK-1.1.Ymeer crpouth pusnydeckue u
MaTeMaTHYeCKUe MOJEIIN MOJIeJICH, y3II0B,

IIK-1.2.Brnageer HaBbIKaMy KOMIIBIOTEPHOTO

dopmupoBanue npopeccuoHaabHON (pekoMenaoBaHHOM) komnereniuu I1K-1 ocy-
IIECTBIISIETCS] B COOTBETCTBHHU C MPO(eCCHOHABHBIMU CTaHAAPTAMH U OPHEHTHPOBAHA Ha BBITOJI-
HeHHe 00001eHHBIX TpYA0BbIX GyHKIUH (OTD) u TpyaoBeix Gpynkuuii (TD), ykazaHHBIX HUXKE.

[Ipodeccrnonanpuas
KOMIICTCHII U

IIpodeccronanbHbII
CTaHIApPT

O060061eHHas TPy IOBas
byHKIUsA

TpynoBas pyHKIHS

ITK-1.Crioco6eH cTpouTh
npocreiinme (puU3nUecKre
Y MaTeMaTHYECKHEe MOZIEIN
pubOpOB, CXeM,
YCTPOHCTB M YCTAaHOBOK
ANEKTPOHUKH
HaHO3JIEKTPOHUKHU
pasIMIHOTO
(YHKIMOHAIBHOTO
Ha3HA4YEHUsI, a TAKKe
UCIIOJIB30BAaTh
CTaHIapTHBIC
NPOrPaMMHBIE CPEJICTBA UX
KOMIIBIOTEPHOTO
MOJICTTUPOBAHHUS

40.058 «uxeHep-
TEXHOJIOT TI0 TIPOU3BOJICTBY
U3AETIUi
MHUKPOAJICKTPOHUKI

B.Pa3zpaboTka e IMHUYHBIX
TEXHOJOTUYCCKHUX
MIPOLIECCOB U
peKoMeHaanui no
YCTpaHEHUIO U
MPeIyNPEkKACHUIO Opaka B
[IPOU3BOJCTBE U3IENUN
MHUKPO3JIEKTPOHUKH

B/01.6 . AHanu3 npuauH
Opaka npu U3rOTOBJICHUN
HU3IETUHA
MHKPOAJICKTPOHHKH H
pa3paboTKa peKOMEeHIaui
IO UX YCTPAHCHUIO U
MIPEAYIPEIKACHHIO

B/01.6 .Pa3zpabotka
€TMHUYHBIX
TEXHOJIOTUYECKUX
MIPOLIECCOB M3TOTOBJICHHS
u3aenui
MHKPOSJICKTPOHUKHA

C.Pa3paboTka TUITOBBIX
TEXHOJOTUUECKHUX
MPOIIECCOB U TIAHUPOBOK
pabodux MecT U
MIPOU3BOICTBCHHBIX
YYacTKOB Ha MPOU3BOJICTBE
HU3JIETUH
MHUKPOIJIEKTPOHUKH

C/01.6 . Pa3paborka u
aJanTanys THTOBBIX
TEXHOJOTHIESCKHX
MPOLIECCOB U3TOTOBJICHUS
U3
MHUKPOAJICKTPOHHUKH

C/02.6 . PazpaboTka
IJTAHUPOBOK paboUuux MecT
1 YYacTKOB Ha
MIPOU3BOACTBE H3CIHUil
MHKPODJICKTPOHHKH

40.104 «CnenuaaucT mo
HU3MEPEHUIO0 MapaMeTpoB U
Moau(HKAIII CBOHCTB

C. CoBeplIeHCTBOBAaHUE
MIPOLIECCOB U3MEPEHUI
apaMeTpoB U

C/01.6. MonepHu3anus
CYILECTBYIOLIUX U
BHCAPCHUEC HOBBIX MCTOJOB




HaHOMAaTEPHaJOB U
HAHOCTPYKTYp»

MOAU(HUKAITIN CBOHCTB
HAaHOMAaTEPHAJIOB U
HAHOCTPYKTYP

1 000pYIOBaHUS IS
W3MEpEeHUI TapamMeTpoB
HaHOMATEPHAIIOB U

HaHOCTPYKTYD.

C/02.6 . Monepau3ayst
CYIICCTBYIOIIUX U
BHC}IpeHI/IC HOBBIX
MPOIIECCOB U
000pyIOBaHUS IS
MOAM(PUKAITUN CBOWCTB
HAHOMATEPHAJIOB U
HaHOCTPYKTYP

B pe3ysbTate 0cBOeHUsI AUCHHMILIMHBI, 00y4AIOIIUIICA J0JKEH:

3HATh: (PU3MKO-TEXHUUECKUE OCHOBbI BAaKyyMHOW M IUIa3MEHHOW DSJIEKTPOHMKM: 3aKOHbI
OMHCCUH, CIOcoObI (GopmupoBaHus M TpaHcrnopTupoBku [I3Y B Bakyyme M mia3me, CIOCOOBI
yIpaBJIeHUs] napameTpaMu U npeoOpa3oBanust sHepruu 1134 B npyrue Buabl; OCHOBBI (PU3HMKH
TBEPJIOTO TeJIa; MPUHIUITHI UCTIONB30BaHMS (PU3HUecKUX Y(PPEKTOB B TBEPJIOM TEJIE B AIIEKTPOHHBIX
npubopax U yCTpOMCTBaX TBEPAOTEIBLHOW 3JIEKTPOHMKH; METO/AbI UX aHAJUTUYECKOI'O OMHUCAHU,
(bakxTOpHI, OMPEEINAIONINe UX TapaMeTPhl U XapaKTePUCTUKH, KOHCTPYKIIUH M 00JaCTH MpHUMEHE -
HUS; OCHOBHBIE (DpHU3MUYECKHE MPOLECCHl, JIeKAIIUe B OCHOBE ICHCTBUS NMPUOOPOB KBAHTOBOH M
ONTUYECKOW DJIEKTPOHUKH, METO/ABl UX aHAJIUTUYECKOIO ONMUCAHUS, (PAKTOPbI, ONPEAECIAIOUINE UX
napaMeTpbl U XapaKTepUCTUKH, a TaKKe OCOOEHHOCTH ONTHYECKUX METOJOB Iepegadd U obpa-
00TKHM HH(pOpPMAITHH;

yMeTb: INPUMEHATHh IOJTYYCHHbIE 3HAHUSA IPU TEOPETUYECKOM AaHAIU3€, KOMIIBIOTEPHOM
MOJICIIMPOBAaHUH M OSKCIIEPUMEHTAIHFHOM HCCIEAOBAaHUH (PU3MUECKUX TPOLECCOB, JEkKAIIUX B
OCHOBE ITPUHIUIIOB PabOThl MPUOOPOB U YCTPOHCTB BaKYyMHOH M IUIa3MEHHOM 3JIEKTPOHUKH; TPHU-
MEHSATh METO/IbI pacueTa MapaMeTPOB U XapaKTEPUCTHK, MOJIECIUPOBAHUS U MPOEKTUPOBAHUS dJIEK-
TPOHHBIX MPUOOPOB U YCTPOICTB TBEPAOTEIBHOM 3JIEKTPOHUKU U HAHOAJIEKTPOHUKH; IMPUMEHSThH
MIOJTyYCHHBIC 3HAHUS JJIsi OOBSICHEHHs PUHIIUIIOB paObOTHl MPUOOPOB U yCTPOHCTB ONTUYECKON U
KBAHTOBOH 3JIEKTPOHUKH, a TAKXKe ONTUYECKUX METOJIOB Iepeiaun U 00paboTKH MH(OpMAIIH;

BJajleThb: nH(MopMaImed 00 00JacTIX MPUMEHEHHS U MEPCIEeKTUBAX Pa3BUTHs NMPUOOPOB U
YCTPOMCTB BaKyyMHOH M IIa3MEHHOW JIEKTPOHMKH; METOAAMM JKCIIEPUMEHTAIBHBIX MCCIIEN0BA-
HUM NapaMeTpOB U XapaKTEPUCTHK JIEKTPOHHBIX NMPUOOPOB M YCTPOMICTB TBEPAOTEIBHOU 3JIEK-
TPOHUKH U HAHODJIEKTPOHHUKH, COBPEMEHHBIMHM IIPOIPAMMHBIMM CPEICTBAMU MX MOJECIUPOBAHMS U
IIPOEKTUPOBAHUSA; METOJaMH KOMIIBIOTEPHOT'O MPOEKTUPOBAHUS U 3KCIEPUMEHTAIBHOTO HCCIIEN0-
BaHUSI MUKPOBOJIHOBBIX IPUOOPOB M YCTPOICTB; MHpOpManueil 00 00nacTsX NPUMEHEHUs U Iie-
PCHEKTUBAX pa3BUTHUs IPUOOPOB, YCTPONCTB U METOAOB KBAHTOBOM M ONTHYECKOMN 3JIEKTPOHUKH.

4. Conep:kanme ¥ CTPYKTYpa IMCHHUIIIHHBI
4.1. Coaep:xanue pa3iejoB IUCHUININHBI

Tabmuma 1
Ne Tema Kon dopMa TEKyLIETo
pas- KOHTPOJHUTYEM | KOHTPOIS
nena oH KOMIIE-
TeHIMK  (WH
€e yacTu)




Kpatkast ucropust pa3BUTHS 3J€KTpOMarHeTusma 1 31eKTpoHuku. Mero-
pus paguo u TeieBuieHus. Dnoxa WMutepHera. Mctopus co3manus u
pa3BUTHS DJIEMEHTHOU 0a3bl JIIEKTPOHUKH

IK-1

VYpaBHenuss MakcBesia 3J€KTpOMarHuTHOro nojs. B3aumopeiicteue
3apSDKEHHBIX YaCTUI[ C 3JCKTPOMArHUTHBIM TIOJEM. Y paBHEHHUE
penuarepa u BoOMHOBasS (QYHKIHS 3JIEKTPOHA B  TBEPJIOM TeEJE.
OCHOBBI 30HHOI TeopuH TBepHOro Teia. OcOOEHHOCTH CTPOCHUS TBEP-
neix Tes. CBOOOJHBIC 3JICKTPOHBI B TBEPBIX TeldaX. 30Ha bpuiirosna
W KBa3HMHMITYJIbC D3JEKTPOHA. 3aKOH AWCIEepCHH. MeTonmbl pacdera
30HHOH CTPYKTYyphl. 30HHASA CTPYKTYpa METaJUIOB, MOTYIPOBOIHUKOB
U AUAJIEKTPUKOB. J[MHaMUKa HOCHUTENEH 3apsia TBEPABIX TEl B JJICK-
TPUIECKUX M MATHUTHBIX MOJISIX

IIK-1

Konnoksuym
Nel, xkommbIO-
TEPHOE TECTHU-
poBanue (I)

OJNEeKTPONPOBOIHOCTh KPHCTAIOB. MeXaHU3MBl paccesHUsl dJeK-
TpoHOB. IIpoueccsl mepeHoca HocuTenel 3apsiaa B MOITYIPOBOAHUKAX.
CoOCTBeHHass U NPUMECHAs MPOBOAUMOCTH IMOJYIMPOBOJHUKOB. OIEeK-
TPOHHO-/IBIPOYHbIE Tepexo/ibl. PAaBHOBECHOE U CTallMOHAPHO-HEPABHO-
BECHOE COCTOSIHHE TTOJYIIPOBOAHUKA. TepPMO3IEKTPUIECKIE U TaIbBaHO-
MarHuTHBIE TIPHOOPHI M yCTpoicTBa. [ eHepanns u pekoMOMHaus HO-
cureneid 3apaga. OmnTndeckwe CBOICTBA IOJIYNPOBOJHHUKOB.
DoTornexTpuueckue siBieHusl. CBEpXIpOBOIMMOCTb.

IK-1

KonTakTel MeTamn — NOJIYOPOBOAHUK U AWUDJICKTPUK-TIOJTYIIPOBOJHHUK.
[TomynpoBOHUKOBBIE TPHOOPHI, OCHOBAaHHBIE Ha MCIIOJIb30BAHUU
3JIEKTPUYECKUX CBOWCTB JIEKTPOHHO-ABIPOYHBIX IIEPEXOIOB U KOHTAK-
TOB MCTAJI - MOJYIIPOBOJHHK. HOHprOBO}IHI/IKOBBIe JAHUOJBI.
Iepexonpr [xo3edcoHa U CKBUABL. bUMONspHBIE TPaH3UCTOPHI U TH-
puctopsl. [ToneBbie TpaH3UCTOPHI U MPHOOPHI € 3apsAA0BOH cBs3bl0. CH-
JIOBBIE TOJyIPOBOJHUKOBBIE TPHOOPH M TPUOOPHI 151 pabOTHI ITpU
9KCTPEMAJIbHBIX TEMIEPATypax.

IK-1

Konnoksuym
Ne2, KkoMIbIO-
TEpPHOE TECTH-
poBaHue

2,3

®usnyeckue OCHOBBI KBAHTOBOM U ONTUYECKOW 3JEKTPOHUKHU. [IpuHim-
bl pabOTHl Ma3epoB U JIa3epoB, MHBEPCUSl HACENICHHOCTEW, METObI
HAaKa4yK{. ODHEPTeTHYECKUE COCTOSHHS KBAHTOBBIX CHCTEM; KBAHTOBBIC
HnepexoAbl IPU B3aUMOJEHCTBUU C DIIEKTPOMATHUTHBIM H3ITyYEHHEM.
CrioHTaHHOE ¥ BBIHY)KJCHHOE M3IIydeHue, KoapduiuenTs! DiHIITEHHA,;
ONTUYECKUE XAPAKTEPUCTHKM BellecTBa, cooTHomeHus Kpamepca-
Kponura. VYcunenune u reHepanusi JI€KTPOMAarHUTHOTO WU3IY4EHUS.
TBeproTenpHbIE Ja3epbl, UX OCOOCHHOCTH W XapakTepucTHkH. JKuna-
KOCTHBIE JIa3epbl Ha OPraHWYeCKUX KpacurTensx. [1oaynpoBOIHUKOBEIE
CBETOIUOABI U Ha3epbl. ['eTepocBeToaOAB] U TeTeponasepsl. Jlazepsl Ha
KBAHTOBBIX SIMaX ¥ KBAHTOBBIX TOYKAaX.

IIK-1

@dusnyeckue OCHOBBI 3JIEKTPOHHO-3MHCCHOHHBIX METOIOB HCCIIENOBA-
HHSl TOBEPXHOCTH TBEPIBIX TEN. DJEMEHTapHbIC MPOLECCHl IPH B3aM-
MOJICHCTBHY JICKTPOHOB, aTOMHBIX YaCTHIl U HOHOB C TBEPABIM TEIIOM.
PaccesiHre 31eKTPOHOB Ha M30JIMPOBAaHHBIX atoMax. Potoaddekt. Bro-
puvHas 3JIeKTpOHHas dMuccus. MonHoe pacnbuieHue. KananupoBaHue
3ApsOKCHHBIX YaCTHUI] B KpHUCTAJIJIaX.

IK-1

Komnnoksuym
Ne3, kommblo-
TEPHOE TECTHU-
poBaHue

4.2. CTpyKTYypa IMCHHUILINHBI (MOXYJIsT)
Ob6mas TpyaoemMkocTh IucUMILINHBI cocTaBisieT 4 3E (1444.)
Tabmuma 2

Bua padorsl

| TpyroeMKoOCTH, 4aCOB

6 cemecTp

BCCI'O

OO0mmas TpyA0eMKOCTh (B Yacax)

144

144

KoHTakTHas padoTa (B yacax)

68

68

Jlexumonnsie 3ansatus (J1)

34

34

[Tpaktrueckue 3ansatus (113)

34

34

Cemunapckue 3anstus (C3) -

Jlaboparopusie paboTsl (JIP) -

CamocrosiTenpHas pabora (B yacax)

49

49




Buja padoTsl | TpyroeMKOCTH, 4aCOB

Pacuetno-rpaduueckoe 3ananue (PI'3) - -

Pedepar (P) - _

Occe (D)

Kontponsnas padora (K) - -

CaMOCTOSTEIIEHOC HN3Yy4YCHHUC pa3,uen013/ TEM

Kypcogas pa6ota (KP) - -

Kypcosoit npoexkt (KII) - -

[loaroToBKa M MPOX0XKIECHUE MPOMEKYTOUHOU | 27 27
aTTecTaluu

By npo MeXyTOYHON aTTecTaluu Dk3amMeH DKk3ameH

4.2.2 JleknnoHHBIE 3aHATHA

Tema

KpaTKaSI HUCTOpUSA pa3BUTHUA DJICKTPOMArHETU3Ma U 3JICKTPOHUKH. I/ICTOpI/IH paauo U TCJICBUACHU. Dnoxa
I/IHTCpHGTa. I/ICTOpI/ISI CO3JaHUs U pa3BUTHUA 2JIEMEHTHOM 0a3bl OJICKTPOHUKHA

VYpaBHenuss MakcBesia 3J€KTPOMAarHUTHOIO 1oJs. B3auMonencTeye 3apsyKEHHBIX YaCTHUILl C 3JIEKTPO -
MarHUTHBIM mosieM. YpasHenue lllpeaunrepa W BoJHOBas (YHKIMS JJCKTPOHA B TBEPAOM Telie.
OCHOBBI 30HHOH Teopuu TBepAoro tena. OcoOeHHOCTH CTPOEHNs TBEpABIX Tel. CBOOOMHBIC HIIEKTPOHBI
B TBEpIBIX TeNaxX. 30Ha BpuiumosHa U KBa3HUMITYIIbC DJIEKTPOHA. 3aKOH Jucnepcuu. MeTonsl pacyera
30HHOH CTPYKTYpHI. 30HHAs CTPYKTYpa METaJUIOB, MOJIYIIPOBOJHUKOB U ANIJICKTPUKOB. JJMHAMKKa HO -
CHUTeJeH 3apsaa TBEPABIX TEN B DJICKTPHUSCKUX M MarHUTHBIX HOJIAX

DNEeKTPOIPOBOJHOCTh KPUCTAIIIOB. MeXaHU3MBbI paccesHus IeKTpOoHOB. [Iporiecchl mepenoca HocUTeNne
3apsga B modynpoBojgHuKaX. COOCTBEHHAas W TPUMECHAs MPOBOJUMOCThH MOJYIMPOBOJHUKOB. JJICK-
TPOHHO-IBIPOYHEIEC TIepexoabl. PaBHOBECHOE M CTAIIMOHAPHO-HEPABHOBECHOE COCTOSIHUE MOIYIIPOBOTHH-
Ka. TepMO3JIeKTpHUECKUE U TaJbBaHOMArHUTHBIE IPUOOPHI B ycTpoiicTBa. ['eHepamus u pekoMOuHaIus
HocuTenel 3apsma. ONTHYECKHE CBOWCTBA MONYMPOBOAHUKOB. DOTOINEKTPHUUECKUE SBICHUS.
CBepXMmpOBOAMMOCTb.

KoHTaKThl METau — NOJIYHPOBOJHUK U JUIJIEKTPUK-NOIYIPOBOAHUK. [101ynpoBOHIKOBEIE TPHOOPEL,
OCHOBAHHBIC Ha WCIOJb30BAHUU HIEKTPUUYECKUX CBOWCTB AJIEKTPOHHO-IBIPOYHBIX HEPEXOA0B U
KOHTAKTOB METAJUI - IMOJTYIIPOBOJHUK. HOHprOBO}IHI/IKOBBIe JAUOBbI.

[epexoapt Jxo3edcona u CKBUABL. BUMONspHBIE TPaH3UCTOPBI U TUPUCTOPEL. [loneBbie TpaH3UCTOPHI U
pUOOPEI ¢ 3apsAHoBON CB3bpI0. CIIIOBBIE MOJYIPOBOJHUKOBBIE MPHOOPHI U MPUOOPHI 11 paboTHI
IpH AKCTPEMAIbHBIX TEMIIEPATypax.

Ou3NYECKUEe OCHOBBI KBAHTOBOH M ONTHYECKOH IIIEKTPOHHKH. [IpHHIMIBI paOOTH Ma3epoB W Ja3epoB,
WHBEPCHUSI HACEIEHHOCTEH, METO/Ibl HAKaYKd. ODHEPreTHYECKUE COCTOSIHUSI KBAHTOBBIX CHCTEM; KBAHTO-
BBIE TIEPEXO/Ibl MPU B3aUMOJCUCTBUM C DJEKTPOMArHUTHBIM U3iMydeHHeM. CIIOHTaHHOE U BBIHYKJIEHHOE
u3TydeHue, Kod(pQuIMeHT OWHINTEHHA; ONTUYCCKHE XapPaKTEPUCTHKH BEIICCTBA, COOTHOIICHUS
Kpamepca-Kponura. Ycunenue u reHepanus 3JeKTPOMAarHUTHOTO HM3JIy4eHUs. TBEpAOTENIbHBIC JIa3ephl,
X OCOOCHHOCTH U XapaKTePUCTHKH. JKUIKOCTHBIC J1a3ephl HA OpraHu4ecKux Kpacurensix. ITomymposo-
HHUKOBBIE CBETOAMOIBI U Ja3epbl. ['eTepocBETOANOABI U TeTepoiasepsbl. Jlazeppl Ha KBAHTOBBIX sIMax U
KBaHTOBBIX TOUKAX.

ODU3UUECKUE OCHOBBI AIEKTPOHHO-IMHUCCHOHHBIX METOMOB MCCIEOBAaHUS MOBEPXHOCTU TBEPABIX TEIL.
OneMeHTapHbIe MPOLECCH IIPU B3aUMOJEUCTBUH 3IEKTPOHOB, ATOMHBIX YaCTUI[ U MOHOB C TBEPIBIM TE-
joM. PaccesiHue 3J71€KTPOHOB Ha M30JIMPOBaHHBIX aroMax. Dororddekr. Bropuunas snekTpoHHAs 3MHC-
cusi. MonHoe pacnbiieHue. KananupoBaHue 3apskKeHHBIX YacTHI] B KpUCTAJLIaX.

4.2.3.IlpakTn4yeckue 3ansarus (cemunapsoi) (I1K-2)

Tab6muna 3
Ne Tema
1 2
1 HccnemoBanue TepMOIICKTPUISCKUX CBOMCTB MOJYIPOBOIHUKOBBIX MaTePH-
ajoB
2 | OnpenerneHne KOHIEHTPAIMH HOCUTENICH 3apsja B MOJTYITPOBOIHHKAX
3 OmnpeiereHre ONTHYECKOH IMUPHHBI 3aMTPEIIEHHON 30HBI IO CIIEKTPATEHBIM




3aBUCUMOCTSIM IOTJIOLLEHHUS IOJTYIIPOBOAHUKA

Onpenenenue A1 Py3n0HHON JUIMHBI HEOCHOBHBIX HOCUTENEH 3apsiia
H3mepenue npeiidoBoii TOJBMKHOCTH HEOCHOBHBIX HOCHTENEH 3apsiia
HccnenoBanue napaMeTpoB MOJYNPOBOAHUKOBBIX IPUOOPOB B MPOTPaMMHOM
obonouke Workbench

HccnenoBanue (oTOpe3ucTOpOB

HccnegoBanue CBETOM3IYUYAOIINX UOI0B

HccenenoBanue XapakTepUCTUK BAKYyMHOIO TPHOAA

O [0 [(QA| &N [Nk~

4.2.4.JI1a6opaTopHbIe padoThI - (He NPEAYCMOTPEHBI N0 Y4eOHOMY IJIAHY)

4.2.5. CamocTosiTeIbHOE M3YUeHHE Pa3/1eJI0OB M CIHUIIIMHbI

CamocrositennpHast paboTa OpraHM30BaHa B COOTBETCTBHE C TEXHOJOTHEH NPOOIEMHOTO
00y4YeHHUs U TpeAroaraeT cieayromue GopMbl aKTUBHOCTH:

- caMOCTOsITeIbHAS MPOpaboTKa yueOHO-MPOOIEMHBIX 33/1a4, BHIIOIHAEMAs C IPUBJICYCHUEM
OCHOBHOMH U JONOJHUTEIBHOM JTUTEPATYPHI;

- TIOMCK HAYYHO-TEXHHYECKON HMH(OPMAIMH B OTKPBITHIX MCTOYHHMKAX C ILIEJNBI0 aHAIN3a H
BBISIBIICHUSI KITFOUEBBIX OCOOCHHOCTEH.

Hioke mpruBOIUTHCS TepedeHb BOMPOCOB BEHIHOCHMBIX Ha CAMOCTOSITEIBHOE U3Y4YEeHHUE 10
paszienaM JUCHUIUIMHBI C YKa3aHHEM MPUMEPHOT0 00beMa 4acoB:
Tabmuia 4

Ne BOl'[pOCl)I, BBIHOCUMbIE€ HA CAMOCTOATEC/ILHOC U3YUYCHUE

1 OnTO3/IEKTPOHHBIE MTOJIYIPOBOIHUKOBBIE IPUOOPBHI.

TepmoanekTpuueckue U rajJbBaHOMarHUTHbIE TPUOOPHI M YCTPOMCTBA.

CuitoBble TOYNPOBOJHUKOBBIE TPUOOPHI B MPUOOPHI It pabOTHl MPH SKCTpeMallb-
HBIX TEMIIepaTypax.

[MomymipoBOTHIKOBBIE IPUOOPHI MUKPOAJIEKTPOHUKH M HAHOAJIEKTPOHUKH.

dusnyeckre OTpaHNYEHUs] MUKPOMMHHUATIOPU3ALUM HHTETPabHbIX 37eMeHTOoB. Ile-
pPCHEKTUBHBIE HAIIPABJICHUS PAa3BUTUsI HAHOAIEKTPOHHBIX NPUOOPOB U YCTPOHCTB.

2 OCHOBHBIE Y3JIbl MUKPOBOJIHOBBIX 3JIEKTPOHHBIX IPUOOPOB. BakyyMHbIE MUKPOBOJIHOBBIE
nipuOopsl. [Ipunimn neiictBus u kinaccuduxanus. [Ipudopsl ¢ KBa3UCTaTUYECKUM YIIPaB-
nenueM. [Ipubopsl ¢ TMHAMUYECKUM yIpaBIeHUEM — KIIMCTPOHBI, JaMIlbl Oeryiei u
00paTHOM BOJIHBL, TPUOOPHI CO CKPELIEHHBIMU MOJISIMU, THPOPE30HAHCHBIE PUOOPBL..

5. OueHo4HbIe MaTepHAJIbI AJISl TEKYIIEro KOHTPOJIA
yCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTalluM.

5.1.0ueHoYHbIe MATEPUAJIBI AJISl TEKYIET0 KOHTPOJISI YCIIeBAeMOCTH.

Texkymuit KOHTPOJIb YCBOCHUS MTPOrPaMMHOT0 MaTepuaia u IpoOMEXyTOUHasi aTTecTalus
CTYJIEHTOB, U3yYarolux Kypc «@u3n4ecKue 0CHOBBI 3JIEKTPOHUKH H HAHOJIEKTPOHUKH) OCY-
MIECTBIISETCS B paMKax OaJTbHO-PEUTHUHTOBOM CUCTEMBI 00YUaIOIIUXCsl, pa3paboTaHHON 1 BHE/-
peHHoM B ipakTHKy AestenbHocTH KBI'Y. [Tomoxkenne o 6ambHO-PEUTUHTOBOM CUCTEME aTTecTa-
nuu obyuaromuxcs B KBI'Y pasmemeno Ha caiite kbsu.(@mail.ru JIokambsHbIe HOpMaTHBHBIC aKThI
KBI'Y. TecroBble 3ananus 1o aucuuivivie «@u3nveckue 0CHOBBI JIEKTPOHUKH M HAHOJJIEK-
TPOHUKM» HAXOIATCs Ha caifte open kbsu.ru mo agpecy htt:open.kbsu.ru/moodle/course/view.php?
1d=4295/

OCHOBHBIMU 1EJIIMU OAJITILHO-PEUTUHTOBOM CUCTEMBI aTTECTAIlUH SIBIISIFOTCS:

- CTUMYJIMPOBAHUE CUCTEMATUYECKO KOHTAKTHON M CAMOCTOSTEIILHOW PabOThI CTYICHTOB,;

- CHIKEHHE POJIM CyOBEKTUBHBIX (PAaKTOPOB B MPOIlecce MPOBEIEHUS aTTECTAIlMOHHBIX Me-
POIPHUATHIA;



mailto:kbsu.@mail

- MOBBILIEHUE COCTA3ATEIBHOCTH B 00pa30BaTeIbHOM MPOIIECCE;

- OIIpEJICIICHNE PEUTHHTA CTYIEHTA B COOTBETCTBUU C €r0 JOCTHKECHUSAMU;
- obecrieueHre CUCTEMAaTHUYECKOTr0 KOHTPOJIS KauecTBa OOYUYEeHHUsI B COOTBETCTBUU C Tpebo-
BaHusMU @DenepalbHBIX TOCYIaPCTBEHHBIX 00pa30BaTeNIbHBIX CTAH/IAPTOB BHICIIETO0 00pa30BaHUS.

BaHHLHO-pGﬁTHHTOBaH CHUCTCMA aTTCCTAllUU CTYACHTOB NPCAyCMATPpHUBACT ITPOBCACHUC

KOHTPOJIBHBIX MEPONPUSITUN MO JIOTUYECKH 3aBEPILIEHHBIM OJI0KaM, IIUKJIaM, pa3zesiaM, a TakKe
MIPOMEXYTOUHAs aTTecTalus B popMe IK3aMeHa /iy 3aueTa (AudQepeHnpoBaHHOrO 3a4eTa).
[To nucrumninHe «PuU3nyecKrue 0CHOBBI JIEKTPOHNUKH U HAHO3JIEKTPOHUKMY ITPOBOJSTCS
0aJIIbHO-PEUTHHIOBBIE KOHTPOJIBHBIE MEPOTIPHUATHS, BKIIFOUAIOLIHE TPOBEICHUE KOJUIOKBUYMA B

YCTHOHU (hopMe U KOMITbIOTEpHBIE TECTUPOBAHUE CTYACHTOB. B paMkax OaibHO-PEUTHHTOBBIX CH-

cTeMax aTTeCTallMH CTYJCHTOB MPEIyCMOTPEHBI MEPBI, CTUMYJIUPYOIIUE TOCCIICHHSI 3aHATHH CTYy-
nentamu. OTCHKA YCIIEITHOCTH OCBOCHHUS MPOTPAMMHOTO MaTepHasia CTyI€HTaMU IPOBOIUTCS 1O
MHoroOanpHOM mkaie (100 6.)

,HJ'ISI OMpPEACICHUA Ka4€CTBa OCBOCHUA 06yanOIHHMHCﬂ yqe6H0ro Marepualia 1mo Juc-

[UITIMHC UCTIOJIB3YIOTCA CICAYIOIUC ONCHOYHLIC CPCACTBA, IPUBCIACHHBIC HUKC.

Ne | Omnenou- | Kparkas xapakTepUCTHKa OLIEHOYHOTO [IpencraBieHne OleHOYHOTO
1/ | HbBIE Cpej- cpencTBa cpenctBa B GpoHjIE
i CTBa
1 | Kon- CpencrTBa KOHTpPOJISI yCBOCHUST yueO- Bomnpocsl 1o Temam
JIOKBUYM | HOTO MaTepuaia TeMbl (IUIAKTUICCKOM
€IMHHULIbI), OPTaHU30BAHHOE KaK y4eo-
HOE 3aHSTHE B BHJIE coOeceoBaHNe
npenoaaBaTesis ¢ 00yUJaroUIMHUCs
2 | Tect Cucrema cTaHJapTU3HPOBAHHBIX 33/1a- @OHJI TECTOBBIX 3alaHUN pa3me-
HUH, MO3BOJISAIONIAs aBTOMAaTU3UPOBATh | IIEHBI HA 00pPa30BaTEILHOM
nporenypy u3Mepenus: yposHs 3Hanuii u | moptane KbBI'Y http://open.kb-
yMEHUH 00ydJaromierocs su.ru/moodele/course/view.php?
1d=4295/
Mortu- [eneBas mogbopka TaHHBIX, XapaKTEpH-
BaIus 3YIOIUX YYeOHYI0 aKTHBHOCTH M MOTH-
(MTMYHOCT- | Baluio 00y4YarOIIUXCs
HOE OT-
HOIIICHHE)

5.1.1.Kon1oKkBHYMBI
B TeueHue cemecTpa mpoBOASTCS TpU KOJJIOKBUYMa. Bompochl, BBIHOCHMMBIE Ha KOJJIOKBUY -
MBI IPUBEACHBI HIKE.

Tabmuua 5
Ne koa1- No TEMAa Kommne- Itanbl GOPMHPOBAHUSA KOMIIETCHIINH;
JIOKBHYMa | TeMbl TeHIHH MOKa3aTeJIM U KPUTEPHUH OLlEHUBAHMS
(mmdp) pe3y1bTATOB 00y4YeHHs
1 1 Crpykrypa u cummetpus | [IK-1 | IlepBblii 3Tan

TBepabix Ten. dudpaxiu-
OHHBIE METOABl U MEX-
aTOMHas CBA3b

3HATB: TEPMUHBI, TIOHATHSL, METO/IbI
Y TIPUHIMIBL PU3UYECKHX OCHOB
AJIEKTPOHUKHU M HAHOIJIEKTPOHUKU
YMern: onepupoBaTh TEPMUHAMY,
HOHSATHSAMH, METOJIAaMH U ITPUHIIN-
namu (pU3MYECKHX OCHOB IJIEK-
TPOHUKHU M HAHOIJIEKTPOHUKU
pemath yueOHbIe 33124 110 00pas-

10


http://open.kbsu.ru/moodele/course/view.php?id=4295/
http://open.kbsu.ru/moodele/course/view.php?id=4295/
http://open.kbsu.ru/moodele/course/view.php?id=4295/

my.
Baaners: TepMuHamMu, NOHATUAMU U
METOAaMHU U MpUHIUNAMH (pusnye-
CKHMX OCHOB DJIEKTPOHUKH U

HAHOYJICKTPOHUKH
2 2 CraTtnyeckoe U JTUHAMUAYE- [IK-1 Bropoii 3Tan
CKOE OIHCAaHHE aTOM-aTOM- 3HaTh: QyHIaAMEHTAJIbHBIC YpaBHE-
HBIX B3aMMOJEICTBUI B HUSL PU3HYECKUX OCHOB DJICK-
KOHJICHCMPOBAHHBIX TeJax. TPOHHMKH U HAHODJICKTPOHUKH
MexaHu4ecKue U TeIIo- YMeTh: 0Iy4YaTh U aHATH3UPOBATH
BBIE CBOICTBA (GbyHIaMeHTaJIbHbIC YPABHEHHUS 110

(bU3MYECKUM OCHOBAM AJIEKTPOHHUKHU
Y HAHOBJICKTPOHUKH; pelaTh yueo-
HBIE 3a/1a4M 110 GU3NYECKUM OCHO-
BaM JIEKTPOHUKHU ¥ HAHODJIEK-
TPOHUKU;

Baapers: MmeTogamu nosy4eHus u
aHayu3a QpyHIaMEeHTaJIbHBIX YpaBHeE-
HUH; METOAAMM IIOCTPOEHMSI U
pelIeHrs MOIETIbHBIX 3a7au (uU3U-
YECKUX OCHOB 3JIEKTPOHUKHU U
HAHOD3JICKTPOHUKH, BO3HUKAIOIIUX
B TEXHOJIOTMH IIPOU3BOJICTBA MaTe-
pHUAJIOB U U3JICTUN SJIEKTPOHHOU
TEXHUKU; CTAHJIAPTHBIMH MPOrPaMM-
HBIMH CPEICTBAMU KOMITBIOTEPHOTO
10 (hU3UYECKHM OCHOBAM 3JICK-
TPOHUKHU U HAHOAJIEKTPOHUKH.

3 3 DJEeKTPOHHBIC CBOMCTBA. [MK-1 | Tpernii 3Tan
JIN3IEKTPUKH, METAILIbI,

3HaTh: METO/IbI BBISIBJICHUS U
IOy IIPOBOIHUKH

pPaccMOTPEHMsI €CTECTBEHHOHAYYHOMN
CYIIIHOCTH TIpo0ieM B 00JaCTH HAHO-
pa3mepHbIX 3(h(HeKkToB, BO3HU-
KaOIIKX MpU IPOU3BOJICTBE U
(YHKIIMOHUPOBAHUY U3/IETHN HJIEK-
TPOHHOU TEXHUKH;

YMeTh: BBISBISATH U aHATU3UPOBATD
POJIb OCHOBBI JIEKTPOHUKHU U
HaHORJIEKTPOHHKH;

Baaners: meTonamu onucanus Qu-
3UUYECKHUX OCHOB 3JIEKTPOHUKH U
HAHODJICKTPOHUKH MPH MPOU3BOJI-
CTBE U DKCIUTyaTallui IpubOpoB U
W3AEJUI AIEKTPOHHON TEXHUKHU

MeTtoauyeckne peKOMEHAAIMU I10 MOAr0TOBKe K KOJUVIOKBUYMaM

IIpu moAroroBke K KOJJIOKBUyMaMm IO JUCLUIUIMHE HEOOXOAMMO HUCHOJIb30BATH COOTBET-
CTBYIOIIME pa3Jelbl OCHOBHOM U JONOJHUTEIBHOU JINTEPATYpPhl, PEKOMEHIOBAHHON JIEKTOPOM Ha
IIEPBOM 3aHATHH 110 AUCLHUIUIMHE. 3HAUYUTENbHYIO IIOMOIIb B IIOATOTOBKE K KOJJIOKBUYMY MOTYT
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OKa3aTh 3amMCH (KOHCIIEKTHI) JIEKLIUH, KOTOpPbIE MPOBOJMINCH BO BPEMs ayAUTOPHBIX 3aHATUH 110
aUcuMIIMHe. B KOHIE Kakqoi TeMbl MO JAHHOM AMCUMIUIMHE  CTyJIEHTaM  IpeiJlararoTcs
KOHTPOJIbHBIE BOIIPOCHI, KOTOPBIE KPAaTKO pacCMaTPUBAIOTCS TOCIE JIEKIIUU U 0oJiee JIeTalbHO pa3-
OMparoTcs Ha MPAKTHUYECKUX 3aHATUAX. [Ipy mOAroToBKE K OYepeaHOMY KOJUIOKBUYMY ILI€Nec000-
pa3Ho 00paIaThCcs K ’TUM KOHTPOJIBHBIM BOIIPOCAM.

[Tpu moAroToBKE K KOJUIOKBHYMaM I1eJ1Iec000pa3Ho 00paliaThCsi K MHTEPHET pecypcam 1o
JAHHOM AMCLUIUIMHE, KOTOPhIE PEKOMEHI0BaHbI IIPETIOAABATEIEM B HaUale U3yUEHHs! TUCLUIUIN-
HBI.

[Ipy moAroToBKE K KOJUIOKBUYMY PEKOMEHIYETCS MOCEIIEHNE KOHCYIbTAINM, TPOBO-
JTUMBIX TIPETo/IaBaTesieM, a Takke oopaleHue kK canty mpenogaBatens. CtyaeHTsl depe3 MHTep-
HET UMEIOT JIOCTYI K y4eOHO-METOAMYECKHUM H3JaHUsAM B BeAylIux By3ax Poccun.

Kpurepun onleHUBaHHMA HA KOJUIOKBHYMAX

Bo Bpems ycTHOro orpoca Ha KaJ10M KOJZIOKBUYME CTYJICHT MOXKET MOJIy4uTh 10 15 Oan-
noB. [Ipu 3TOM oOnleHHUBaeTC :

- BJIaJICHUE TEPMUHAMH, OHATUAMHU, IPUHLUIIAMU TEPMOJINHAMUKH JUCIIEPCHBIX CUCTEM;

- SICHOCTb, YETKOCTb U JOKA3aTeIbHOCTh U3JI0)KEHHUS OTBETOB Ha BOIIPOCHI;

- CHCTEMHOCTb 3HAaHWH, YMEHUI U HaBBIKOB I10 TEME.

[To utoram ycTHOTO OIpoca Ha KOJUIOKBUYME CTYJIEHTY BBICTABIISETCS :

a)14-15 Gannos, ecnu BiajieeT B MOJIHOM 00bEMe MTPOrpaMMHBIM MaTepUalIOM, BBIHECEH-
HBIM Ha KOJJIOKBUYM, JOCTaTOYHO IIyOOKO OCMBICIIMBAET TeMY (pa3zien), MCUEepIbIBAIOIIE OTBe-
YyaeT Ha BCE BOIIPOCHI, BBIACISAET IPU ITOM CaMO€ CYLIECTBEHHOE, YMEET aHaJIU3UpOBaTh, CPaB-
HUBaET, KJaccupuIUpoBaTh, 000011aTh, KOHKPETU3UPOBATh U CUCTEMAaTU3UPOBATh MPOTPAMMHBIIN
MaTepHal, 4eTKo (POpMHUPYET OTBETHI;

6)12-13 6annoB, ecnu BiajeeT yueOHbIM MaTepraioM, BBIHECEHHBIM Ha KOJUTIOKBUYM MOYTH
B IIOJTHOM 00beMe (MMEIoTcs TpoOeIbl B 3HAHUSAX TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOMKHBIX
BOIPOCAx); CAMOCTOSITENIbHO U OTYACTH MPU HABOJSALINX BOIIPOCAX JAET MOJHOLCHHbIE OTBETHI HA
BOIIPOCHI; HE BCET/a BbIIEsIeT HauboJee CyleCTBEHHOE, HE JIOMYCKAeT CEphe3HbIX OINOOK B OTBE-
Tax.

B)9 — 11 GanoB, eciii BJIaJieeT OCHOBHBIM 00BEMOM 3HaHUN MO TEMaM KOJUIOKBUYMa,
MIPOSIBIISIET 3aTPYTHEHHS B CAMOCTOSITEIIbHBIX OTBETAX, JIOMyCKAeT HETOYHBIE ()OPMYITHPOBKH, B
HpoLIeCCce OTBETA JOIMYCKAET OMMUOKHU IO CYILECTBY BOIPOCA.

r)5-8 6aysIoB, eciy He 0CBOWII 00s13aTeNIbHBII MUHUMYM 3HaHUI MpeaMeTa, He ClocoOeH OT-
BETHUTbH Ha BOIPOCHI JIaXKe MPH JOMOTHUTEIbHBIX HABOSAIINX BOIPOCAX.

J1)eCJTH OTBETHI CTYCHTA 10 Y4eOHBIM MaTepHaja KOJUTOKBUYMa OIEHHBAIOTCS KOJINYe-
CTBOM OaiyioB MeHee 4, To CTyZeHTY BbIcTaBisiercs () Gayios.

5.1.2TecToBble 3aJaHUA N0 JUCHHUILIHHE

B teuenne cemecTpa TPKIBI TPOBOAUTCS KOMITBIOTEPHOE TECTUPOBAHHUE CTYICHTOB (He-
pe3 xaxoro 1/3 cemectpa).Ha TecTpoBaHue BBIHOCSATCS OCHOBHBIE BOIIPOCHI, PACCMOTPEHHBIE 3a
OTYETHBIN mepuojl. TecToBbIe 3aJaHMsI B IIOJTHOM 00BEME IO AUCIUIUIMHE Pa3MENICHBI 110 aIpeCy
http://open.kbsu.ru/moodele/course/view.php?id=4295/

MCTOQ!I/I‘ICCKI/IC PEKOMEHIANUU IO MOATOTOBKE K TECTUPOBAHUIO
OcHOBHBIC PEKOMEHAA N, U3JIOKCHHBIC BLILIC JJISI ITOATOTOBKHU K KOJJIOKBHUYMAaM, OCTArOT-

Csl B CHJIE M JIISl TTOATOTOBKH K TECTUPOBAHHUIO (MCIOJIB30BAaHUE PEKOMEHAYEMOM TUTepaTyphl, KOH-
CIEKTOB JIEKIIMHU, METOANYECKUE YKA3AHUSI, HHTEPHET-PECYPChI, KOHCYJIbTAIlMU Y MperoaaBaTes 1
Jp.).

CryneHTam, U3y4arouM JaHHbIA Kype, MPeloCTaBIseTCsi BO3SMOKHOCTh MHOTOKPATHOTO
pEIIeHUs] TECTOBBIX 3a/laHUH U MOIYYUTh OLIEHKY YPOBHS CBOMX 3HaHUU. B TeueHuu e cemectpa
CTYIEHTHI TPUXKIBI TECTUPYIOTCS 10 AucHUIUIMHE (depe3 Kaxaas 1/3 cemectpa). CTyaeHTHI UMEIOT
BO3MOXXHOCTb, IOCJIE€ MPOILEIypbl PETUCTpallii, MPOUTH OHJIAWH - TECTUPOBAHHUE, B TOM 4YHCIIE B
pexUME CaMOKOHTPOJIS.
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Kpurtepun ¢opmMupoBanns oueHok (0a/J10B) 110 TECTOBBLIM 32/IAHUSIM.

[To pe3ynpraTam Kaxa0ro TECTUPOBAHMSI CTYACHT MOKET MOJIY4YUTh 10 5 6amioB (Bcero 15
0aJIOB B TEUEHUE CEMECTPA).

[Tpu 5TOM CTYZIEHTY BBICTaBIISIETCS:

5 6am10B npu npaBuIbHOM BhINoNHEHUH 91-100% oT 006111ero yncia TeCTOBBIX 3aJJaHuH,

4 6amma pu 81-90%

3 6amna mpu 61-80%

2 6aymna nipu 36-60%

[Ipu KonMyecTBE MPaBUIIbHBIX pelieHuil MeHbIe 36% OT 00Iero Yucia TeCTOBBIX 3aJjaHui
CTYJEHT He NoJTydaeT 0asioB.

Kpurtepuu oneHMBaHUA MOTHBANMY (JIMYHOCTHOIO OTHOIIEHUS)

B TeueHue cemecTpa TpuxKAbI (Uepe3 Kaxk10e TPETh CEMECTpa) MPOBOAUTCS OLICHUBAHUE
MOTHUBAIMH (JINYHOCTHOTO OTHOIICHHS) 00YYaroIIerocsi K OCBOCHUIO IPOrpaMMHOI0 MaTepHaa 1o
nucuuriuHe. [Ipu 5ToM CTyAeHT MOKET NOJYyYUuTh COOTBETCTBEHHO 3,3 u 4 GamoB (Bcero 10 6ai-
JIOB 3a ceMecTp). basuibl BRICTaBISAIOTCS MPeroiaBaTesieM C y4eToM y4eOHOW aKTUBHOCTH 00Y-
YaroIIerocs, B TOM YHCJIe CBOEBPEMEHHOTO BBIIOJIHEHUSI KOHTPOJIBHBIX MEPOIIPHUITHIA, IO UTOTaM
KOHTaKTHOM paboThI ¢ IpenojaBaresieM, npeacTaBieHue pedeparoB, 3cce U Ipyrux MaTepruaioB
MIpPeroaaBaTesio.

Iocne kaxkaoro stana (Bcero 3) GayIbHO-PEHTUHTOBOM aTTeCTallMM MPEToiaBaTelb Mpu-
HUMAET pelIeHrE O BHICTABICHUN YyKa3aHHBIX 0ayuioB (3,3 1 4 1o NpuHIUILY 3a4TEHO - HE3aYTEHO
0e3 mepexojia K MEHbIIUM I ppam).

5.2.1IpomesKyTOYHAS aTTeCTAIUSA
IIpuMepHBbIi NepedyeHb BONPOCOB, BHIHOCHMbIX HA JK3aMeH
1o JMCHHUIIHHe (MoayJs) (KoHTposnpyeMble komrnereHuu [1K-1)

Pasznen 1. dusnyeckue 0OCHOBEI TBGPHOTGHBHOﬁ QJICKTPOHUKHU

O 0 1N DN K~ W~

15.
16.
17.
18.
19.
20.

. BiimsiHre Temnepartypsl Ha 3JIEKTPOIIPOBOJIHOCTD MOIYITPOBOIHUKOB. TepMHUCTOPBI.

. BausiHue cBeToBOro 00y4eHus Ha 3JIEKTPOIPOBOJHOCTD MOIYTIPOBOAHUKOB. DOTOPE3UCTOPHI.
. II - P nmepexoa B paBHOBECHOM COCTOSTHUU.

. AHanu3 BOJIBT-aMIIEPHON XapaKTEPUCTUKH N-p nepexoxaa. MaeansHas u peansHast BAX.

. lllupuHa 1 eMKOCTh n-p mepexoa.

. @usnka paboThl U MPUMEHEHHE TIOJIEBBIX TPAH3UCTOPOB C N-P MEPEXOI0M.

. [Ipo6oii n-p nepexozna. Mcnonb3oBanue siBneHus npodos B mpudopax.

. @u3nka paboThl U IPUMEHEHNUE TYHHEIbHBIX TUOIOB.

. ®u3uka paboThl U MpUMEHEHHE 110/10B ['aHHa.

. IlpuHIMn neicTBUS U yCTPORCTBO OUITONIIPHOTO TPAH3UCTOPA.

. [lepexon meramn-nonynpoBogHuk. Juonasr LloTTku.

. Tunel u ¢pusnveckue ocHoBbI padboTsl M/III Tpan3ucTopoB.

. [lapameTps! u xapakrepuctuku ounonsipubix 1 MIII TpaH3UCTOPOB, UX CpaBHEHUE.

. ®usnyeckre 0OCHOBBI pabOTHI MOIYPOBOAHUKOBBIX (POTOAMOAOB U (POTOTPAH3UCTOPOB, UX MPUME-

HEHHE.

AHanu3 BOJIbT-aMIIEPHON XapaKTEPUCTHKHU U PEKUMBI pabOThI (JOTOAUOIOB.
CeTou3Ty4aromye moJyrpoBOIHUKOBBIC TPUOOPHI.

I'ereporniepexoapl. dusnka paboThl U IPUMEHEHHE.

MUKpPOAIIEKTPOHUKA - OCHOBHBIE TIOHSTHSI, KITACCH(PUKAIIHS MUKPOCXEM.
AKTHUBHBIE 3JIEMEHTBI MUKPOCXEM.

[TaccuBHBIEC PTIEMEHTHI MHKPOCXEM.

Pa3nea 2. ®usnueckre 0CHOBBI BAKYYMHOM U IJIa3MEHHON 2JIEKTPOHUKHU
1. KopriyckynsipHbI€ M BOJTHOBBIE CBOMCTBA 3JIEKTPOHOB.
2. TepMOAJIEKTPOHHAs SMUCCHS, aHAJIN3 ypaBHEeHUs Pudapzacona - [[pmmana.
3. BausiHue apcopOumy aTOMOB M MOJIEKYJI Ha pabOTy BBIXOJa 3JIEKTPOHOB W3 MeTayuia. IlineHouHsble

TCPMOKATObI.

4. TlpocTeie MeTATMYECKHE TepMOKaTOIbl. [lapameTph! 1 BEIOOp MaTepuaia KaToja.
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5. IlonynpoBOJHUKOBBIE TEPMOKATOABI. OKCUIHBIN KaTOX.

6. OCHOBHbIE 3aKOHOMEPHOCTH (POTO3IEKTPOHHOM dMuccuM. CI0XKHBIE MOIYIPOBOAHUKOBBIE (POTOKA-
TOJIbI U MX IIPUMEHEHUE B pHOOpax.

7. OcCHOBHbBIE 3aKOHOMEPHOCTH BTOPUYHON AJIEKTPOHHON smuccuu. dusmka paboTbl U yCTPOMCTBO
(OTO3TEKTPOHHBIX YMHOXKHUTEJCH.

8. ABTORJIEKTPOHHASI SMHCCHS U €€ IPUMEHEHHE.

9. OCHOBHBIE JIOMYIIEHHUS U UCXOJHbIE MPEANOCHUIKH TEOPUH JABHKEHUS HJIEKTPOHOB B peXXUMe 00BeM-
HOTO 3apsiia. BakyyMHbIE AUOBI.

10. Tpuonel. Y cTpoiCTBO, IPUHLIUI AEHCTBUS, TAPAMETPBI.

11. ®usuka paboThl ¥ MapaMeTpbl TETPOAOB U MEHTOIOB.

12. OcHOBHBIE NMPUHLMIIBI JIEKTPOHHON ONTHUKHU. CXOACTBO U pa3iauyus MIEKTPOHHOM M reoMeTpHhye-
CKOH ONTHK.

13. DneKkTpocTaTU4eCKUE JTUH3BI.

14. MarauTHbI€ JIMH3HI.

15. TIpyHIMIIBI HOCTPOCHUS U paOOTHI JIEKTPOHHO-ONTHYECKHX CHCTEM.

16. DyeKTpoCTaTU4ECKOE OTKJIIOHEHUE AIEKTPOHHBIX ITYYKOB.

17. MarauTHO€ OTKJIOHEHHE 3JIEKTPOHHBIX ITy4YKOB.

18. Ocuumnorpaguveckre IEKTPOHHO-TYUYEBbIE TPYOKHU - YCTPOUCTBO U (pU3HKA PAOOTHI.

19. YepHo-0enble U IBETHbIE KUHECKOIIBI - YCTPOMCTBO U (hpr3HuKa paboTHI.

20. [Tepenaromue IEKTPOHHO-JTYIEBBIC TPYOKH.

21. ®uzuka paboThl KIUCTPOHOB.

22. Jlammiel Oerymieit 1 00paTHOM BOJIHEI.

23. ®dusnveckrue 0OCHOBBI paOOTHl MATHETPOHOB.

24. Turbl CTOJTKHOBEHHUM 3JIEKTPOHOB C TSDKEIIBIMU YACTUIIAMM M MX KOJIMYECTBEHHBIE XapaKTEPUCTUKH.

25. TIpoueccsl 00pazoBaHMs BO30YkK/IEHHBIX aTOMOB U MOJICKYJI B YCIIOBHSIX pa3psija.

26. [Iporeccrl 00pa3oBaHuUs U THOETH 3apsHKEHHBIX YaCTHIl B pa3psiax.

27. HecamocCTOATENBHBIN pa3psi U €ro NpuMeHeHHe B pubopax.

28. [IpoGoii pa3psaHOoro mpomexyTka. 3akoH [lameHa.

29. Trnerouuii pa3psa. Y ciIoBus BOSHUKHOBEHHS U (PEHOMEHOJIOTUYECKOE OIMCAHHUE.

30. AHanu3 MpoIecCcoB, CTPYKTypa U MMPUMEHEHNE B MPUOOpax KaTOAHBIX 00JacTelt pa3psiia.

31. ®usnka U NpUMEHEHNE JYTOBOTO pa3psija.

32. ®u3rKa U TPUMEHEHUE UCKPOBOTO pa3psia.

33. IInazma. OCHOBHBIE IOHATHUS, TAPAMETPbI, CBOWCTBA.

Paspnen 3. dusnyeckre OCHOBBI ONITUYECKOMN JIEKTPOHUKH
1. McniyckaHue 1 NMOTJIOLEHNE U3ITYyUEHHUS ITPU B3aUMOJAEHCTBUN KBAHTOBBIX CUCTEM M 3JIEKTPOMArHMT-
Horo nosst. Koaddunmentsl DWHIITEHA U CBA3b MEXKIY HUMHU.

. IHBepCHas HaCEJIEHHOCTb, YCIIOBHUS €€ BOSHUKHOBEHM S, YCUIICHUE CUTHAJIa B MHBEPCHOM cpefie.

. @opma 1 UpHHA CHEKTPAIBHBIX JIMHUM.

. Ob11ee ycTpoHCTBO M KpAaTKOE ONMMCAHHE OCHOBHBIX JIEMEHTOB JIa3epa.

. Cioco0sI co3/1aHrss MTHBEPCHOW HACEJICHHOCTH.

. YcnoBus co3aHusi MHBEPCHOM HACEIEHHOCTH. J[BYyX, TPEX M YETBIPEX YPOBHEBBIE CXEMBI, UX CPAaBHE-

HUE.

. OnTuyeckue pe3oHaTOPHI.

8. CpolicTBa J1a3epHOTr0 U3Ty4YeHHUs (MOHOXPOMAaTHYHOCTh, KOT€PEHTHOCTh, HANpaBICHHOCTh, MOII-
HOCTb).

9. OnTosnekrponuka. OcHOBHBIE onpeneneHus. [IpuHINNIAAIBHBIE TPEUMYIIECTBA ONTOIEKTPOHHBIX
nprOOPOB U YyCTPOUCTB. [lepcrieKTUBEI pa3BUTHS ONTOIEKTPOHUKH.

10. CBeTomoas! KaKk MCTOYHHUKYU U3ITyYEHHUS 111 ONTOIIEKTPOHUKH.

11. MHXeKIMOHHbIE MOJTyTIPOBOAHUKOBBIE J1a3ephl - (PU3NYECKHE OCHOBBI PAOOTHI.

12. ®OTO3NEKTPOHHBIE MPUEMHUKN W3ITy4eHUs - oOIlasl XapakTepUCTHKa M CpaBHEHHE MPHEMHHUKOB
pasnuyHoro tuna. DOTONPUEMHHUKH Ha OCHOBE (hOTOPE3UCTOPOB M (oToanoasl. DoTOTpaH3UCTO-

PBL.

AN kW

~
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13.
14.

15.

16.

17.

18

dusznyecKkrue OCHOBBI MOTYJISIIUM Ja3epHOro u3nydeHus. ONTHUECKUue MOAYIATOPHL. JleduiekTophl.
OnTHueckre CBETOBOJABI U BOJIOKOHHO-ONTHYECKHE Kalenu. YCTpoilcTBa s BBOJA M BBIBOJA
CUTHaJa, ONTHUYECKNE PA3bEMBI, Pa3BETBUTEIN, CMECUTEIIH.

CTpyKTypa BOJOKOHHO-ONTHYECKOMN JIMHUU CBSI3U U KpaTKasi XapaKTepUCTUKA €€ OCHOBHBIX 3JIEMEH -
TOB.

lNonmorpadus, npuHIU pabOTHl TOJOTPaPUIECKOTO YCTPOMCTBA JJIS 3allOMHHAHHUS W XpaHEHUS
uHpOpMaIUH.

Opransl 3peHHs YeloBeKa, UX 0COOCHHOCTH, TPeOOBAaHUS K CUCTEMaM O0TOOpakeHHs MH(POPMAIIUH C
JTUX MO3ULIUMN.

. CpaBHUTENIbHAS XapaKTEPUCTHKA OCHOBHBIX CHCTEM OTOOpakeHHsI HH(OPMALIUH.
19.
20.

CBoiicTBa )KUJIKUX KPUCTAIIOB U MPUHIMIIBI UX MCIIOIB30BaHUS Il OTOOpaXKeHUs: HHPOPMAaLIUH.
Kunkokpucraminyeckue sKpaHbl — CTPYKTypa U 0OCOOEHHOCTH. JJOCTOMHCTBA U HEAOCTATKHU KHJIKO-
KPUCTAJUIMYECKUX DKPAHOB.

MeToanyeckne peKOMEeHIAIMMN 110 OATOTOBKE K MPOLEAYPe 0CYHIeCTBIACHUS
IPOMEKYTOYHOM aTTeCTAlUM.

B KBI'Y neiictByeT 6auibHO-pEHTHHTOBAs CUCTEMa aTTeCTalluy CTyAeHTOB. OleHKa
YCHEIIHOCTH OCBOCHUS MPOrpaMM IO JUCIHUILIMHAM OCYIIECTBIISIETCS B X0J1€ TEKYIIEero (B TOM
qucae pyOexHOro KOHTPOJIA), a TAKKe MPOMEKYTOUHOU (CecCHOHHOM) aTTecTanuu . B xone Teky-
e arrecTanuy (BHIMOJIHEHUE HHANBUAYAIbHBIX KOHTPOJIBHBIX 3a/laHUM, TECTUPOBAHUE, KOJI-
JIOKBUYMBI U JIp.) IPOBOAMUTCS KOHTPOJIb YCBOEGHUSI IPOrPaMMHOIO MaTepuaja 110 TeMaM, pasze-
JIlaM ¥ COBOKYITHOCTH BOIIPOCOB IO JUCHMILTNHE. Bo Bpems Takoii aTTecTaluu mpenojaBaTesb olle-
HUBAeT B Kakoil Mepe 00yyaromuics U3y4ul 3arIaHMPOBAaHHYIO K MMPOBEPKE YacTh MPOTPaMMBI 10
JUCLMIIMHE W HACKOJIBKO JIETAIbHO 3HAET IMOCTAHOBKY 3ajjauu (BOMpoca), HAMEUEHHBIN T1aH
peleHus SToM 3a1a4H, BEIBOJ, OCHOBHBIX COOTHOIIEHUH ((hopMyJ1, ypaBHEHHIT) 1 MOXET Mpo-
BOJUTH UX aHAJIM3.

Ha sx3amene, npenycMOTpeHHbIH pabounM y4eOHBIM IJIAHOM M TIPOBOJIUMBIN B COOTBET-
CTBUM C KaJICHAAPHBIM IpaUKOM BO BpeMsl cecCcuu, MpoBepsieTcs cHOPMHUPOBAHHOCTh 3HAHUM HH-
TErpajbHOro XapakTepa 10 JUCUUIUIMHE B LIeJI0M. Takol MoAxo/1 B IPOBEACHUH dK3aMEHa
(mpoMeXyTOYHOM aTTecTaluu) TpedyeT COOTBETCTBYIOLIEH (POPMYITMPOBKHU BOIIPOCOB, BHIHO-
CHMBIX Ha 9k3aMeH. Ha nmpomexyTouHyto arrectanuio B ¢popme sk3amena B KbI'Y orBoxutcs 30
6aimoB u3 100 BO3MOXHBIX 0aJITOB 1O TUCIUILIMHE B CEMECTpE.

Kputepun oneHuBanus Ha 3K3aMeHe

[To utoram sK3aMeHa CTYJEHTY, U3 MaKCUMaJIbHOTO KOJIMYECTBa 0aIoB, KOTOPOE COCTaB-
nsieT 30, BEICTABIISICTCS:

1)ot 27 no 30 GamioB, ecinu BIAAEET MPOrPaMMHBIM MAaTEPUATIOM IO JUCITUTUTMHE B TIOJI-
HOM 00BbEeMe; JOCTATOYHO ITyOOKO OCMBICIHMBAET AUCHUILTUHY, HCUEPIIBIBAIOIIE OTBEYAET Ha BCE
BOIPOCHI; YMEET aHAIU3UPOBaTh, CPABHUBATH, KJIaCCU(PUIIMPOBATH, 0000111aTh, KOHKPETU3UPOBATh
Y CUCTEMAaTU3UPOBaTh U3YyUEHHBIN MaTepuall, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H; UET-
KO (GOpMHUPYET OTBETHI;

2)ot 24 1o 26 6ayuI0B, €CiM BiaJieeT MPOrpaMMHBIM MaTEpHAJIOM ITOYTH B ITOJTHOM 00beMe
(umeroTcst mpoOebl TOJIBKO B HEKOTOPHIX OCOOCHHO CIIOXKHBIX pa3/IeNiax); CaMOCTOSATEIbHO U OT-
4acTH IIPU HABOZSIIKX BOIPOCAX J1AaeT MOJHOLIEHHBIE OTBETHI HA BOIIPOCHI; HE BCETAA BBIAEISAET
HauboJee CylIeCTBEHHBIE, HE I0IyCKaeT BMECTE C TEM CEPhE3HBIX OIIMOOK B OTBETAX;

3)ot 15 o 23 GannoB, eciiu BiaJeeT OCHOBHBIM 00bEMOM MPOTPaMMHOTO MaTepHuasa 1o
JTUCLMILUTHHE; MPOSIBIISIET 3aTPYIHEHUSI B CAMOCTOSITETIbHBIX OTBETAX, ONEPUPYET HETOUHBIMU
(dbopMyIMpOBKaMHU; B IPOIIECCE OTBETOB JAOMYCKAET OIIMOKH MO CYIIECTBY BOIPOCOB.

B ciyuasx, korna oOyuaronuiicss He OCBOMI 0053aTeNbHBI MUHUMYM ITPOIPaMMHOTO MaTe-
pHaa 1o JUCIUIUIMHE, He CIOCOOCH OTBETUTh Ha BOMPOCHI JJa’kKe MPH JIOTIOJHUTEIbHBIX HAaBOIsI-
IIUX BOMpocax, BeicTaBisieTcs: 0 6amios.

6.MeTonnyeckue MATEPUAIbI, ONIPeeIAONINEe IPOLNEAYDPbI OCHUBAHUS 3HAHW, YMe-
HHUH, HABBIKOB M (WJH) ONbITA AeATEJILHOCTH
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OcHOBHBIE TPOIIETYPHI MO OLIEHKE 3HAHWI, YMEHHUI U HABBIKOB 0 AUCHUIUTMHE «Du3uye-
CKHe OCHOBBI YJIEKTPOHUKH M HAHOIJIEKTPOHHUKM», OCYIIECTBIISIIOTCS B COOTBETCTBHH C [l0-
ToKeHueM o bartbHO-peiTuHroBol cucreMe (bPC) aTtTectanuu obydaromuxcs mo oopa3oBaresb-
HBIM TIPOTPaMMaM BBICIIIEr0 00pa30BaHMS — MPOrpaMM OaKaaBpHara, MPOrpaMM CIICIHATUTETa 1
nmporpamMMm mMaructparypsl Kabapauno-bankapckoro rocy1apcTBeHHOTO YHUBEpCUTeTa UM. X. M.-
bepbexona (kbsu@mail.ru JIokansHble HOpMaTuBHBIE akThl KBI'Y).

B Ilonoxenun o BPC onpenenensi :

- BUJIBI ¥ (DOPMBI aTTeCTaINH,

- IOPSIIOK JOIMYCKa M MPOXOKISCHUS MPOMEKYTOUYHON aTTeCTalluH,

- oTpaboOTKa TeKyIIeH, pyOeKHOM, MPOMEKYTOUYHOW aTTeCTAllMA U OTYHCIICHUE U3 00pa3o-

BaTEIbHOMI OpraHu3aluu,

- HOPAOOK OpraHu3alu, IMPOBCACHUA U MPCACTABICHUA PE3YIbTATOB 63J'IJ'IBHO-pGI7[THHFO-

BBIX MEPOIIPHUATHUH,

- OpraHu3zalus KOHTPOJIS IPOBEIEHUS OATTbHO-PEUTUHTOBBIX KOHTPOJIBHBIX MEPOIIPHUSITHIA,

- 0COOCHHOCTH OpraHU3alMy U MPOBEICHUS OAJUIbHO-PEUTUHIOBBIX KOHTPOJIBHBIX Me-
PONIPHUATHI JIJI1 MHBAJIUIOB U JIULl ¢ OTPaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBBS,

- oopmIIeHHE, YUET U XpaHEHUs] HOPMAaTUBHOM JIOKYMEHTAlIUH.

B nmpunoxxenusix [lonoxxenus nprBeneHbl 00pasiibl BEIOMOCTH yyeTa pe3ysibTaToB TeKYy-
I1ero U pyOeKHOTO KOHTPOJISl YCIIEBAeMOCTH, a TAaKXKe 3aU€THOM M HK3aMEHAIIMOHHOM BEIOMOCTH.

Taoauna 7

PGSyJ'II)TaTBI OCBOCHUA y‘-I€6HOI\/JI JAUCHUIUIMHBI, IMOJJICKAIINEC ITPOBEPKE

Pe3ynbrarel 00yueHus
(KOMIIETEHITUH)

OCHOBHBIC TIOKa3aTEIIA OLICHKU
pPE3yIbTAaTOB OOYUCHHMS

Bun onenounoro marepu-
aja

MK-1

CriocoGHOCTh CTPOUTH TPO-
creiimme Gu3NIEcKue u
MaTeMaTHYECKUE MOJICIH MPH-
O0poB, CXeM, YCTPOUCTB U
YCTaHOBOK DJICKTPOHHUKH U
HAHOYJIEKTPOHHUKH Pa3IHy-
HOTO ()YHKIIMOHAJIFHOTO Ha-
3HAYCHHMS, & TAKKE MCIOJIb30-
BaTh CTaH/IapPTHBIC IPOTPaAMM-
HBIE CPEJICTBA UX KOMITBIOTEP-
HOTO MOJICITUPOBAHHUS

3HaTh:

ODyHIaMEHTAITLHBIC YpaBHEHUS (DH-
3MYECKHX OCHOB AJICKTPOHUKH U
HAHODJICKTPOHUKH TSI OTTCAHUS
(MozIeTMpOBaHMS ) POIECCOB, BO3-
HUKAIOIIUX P MPOU3BOJICTBE U
AKCIUTyaTallul W3JeIUH JIeK-
TPOHUKH U HAHOAJICKTPOHHKH.
YmMmern:

Hcnonb3oBath (hyHIaMEHTATBHBIE
ypaBHEHHS (PU3MIECKHX OCHOB
DJICKTPOHHUKH ¥ HAHODJIEKTPOHUKH
JUTSE MOJICTTUPOBAHHMS TTPOIIECCOB,
BO3HUKAOIIUX TPU TIPOU3BOJICTBE
Y SKCIUTyaTalluy M3ICTHIA JJICK-
TPOHUKH U HAHORJICKTPOHUKHU
Baagers:

JlocTHKECHHUSIMHE 110 PUBUICCKUM
OCHOBAM DJICKTPOHUKH H
HAHODJICKTPOHUKH TSI MOJICTTUPO-
BaHU (B TOM YHCIIC KOMITBIOTEP-
HOT'0) MPOIECCOB MPH MPOU3BO/I-
CTBE M DKCILTyaTallMH U3JICITUit
DJICKTPOHHUKH ¥ HAHODJICKTPOHUKH

OrneHOYHBIE MaTepUaIbI
JUTSL IPOBEJICHUS KOJI-
nokBuyMa(pazaen S5.1.1,
TECTOBBIE 3aJJaHMsI pa3Jien
5.1.2).
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11.

12.

13.

14.

OcHOBHBIMH 3TaniaMu (POpMUPOBAHHMS KOMIETEHIMHA MMPH H3YYEHUH CTYJIEHTAMU JAUCLUILIN-
Hbl SIBJISIETCS TOCJEeAOBaTeNbHOE (OpMHUpOBAaHME pE3yJbTaTOB OOyUYEHUS 10 JUCIHILIUHE.
Pesynbrar arrecTanun o0yvaromuxcs Ha pa3lMYHBIX dTanax (popMuUpoBaHUS KOMIETEHIMNA MOKa-
3bIBAET YPOBEHb OCBOCHHUS KOMIIETeHIIMH oOydaromumucs . B [Ipunoxxennn 2 npuBefeHsl KpuTe-
pUU OLIEHKHU Ka4eCTBa OCBOCHUsS AUCLUIUIMHBI U ONMCAHUE IIOKA3aTelled U KPUTEPUEB OLICHUBAHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX 3Tanax ux GopMUPOBaHUS.

7. Y4yeOHO-MeTo MY ecKoe oOecnevyeHue TUCIUIIIMHBI (MOTYJIs1)

7.1 OcHoBHas JuTEpaTypa

BonoBo3oB A.M. OcHoBbl 31ekTpoHukd. M.: Muppa-Unxenepus, 2016, 140 c. - OBC
«IPRbooks».

ApucroB A.B. ®usnyeckre OCHOBBI AIEKTPOHUKH. COOpHUK 3a/1a4 M MpUMEphl HX pelle-
Hus. Tomck: Tomckuil nonurexuuueckuit yausepeuret, 2015, 100 c. -OBC «IPRbooksy.
3e6peB .M. ®dusnyeckre OCHOBBI KPEMHHMEBOM HAHOAJIEKTPOHHKH YueOHOe mocodue s BY30B.
M.: BUHOM. JlaGopartopus 3nanuii, 2015.— 241 c.— 3BbC «IPRbooks»

HparynoB B.I1. Ocreprak J[.1.. Mukpo- u HaHO3JIeKTpoHHKa YuyeOHoe mocodue. HoBocu-
o6upck: HoBocuOupckuil rocygapcTBeHHbIM TexHuueckuil yHuepcuteT, 2012.— 38 c.— 3BC
«IPRbooks»

7.2 lonmotHUTEIBHAS JIUTEPATYPa
Pozenmep 3., Buntep b. Onroanektponuka, M.: Texnocdepa, 2004. — 592 c.
3u C. ®u3uka noaynpoBOJAHUKOBBIX MPHOOPOB, B 2-X KH. — M.: Mup, 1984, 1.1 — 456 c.; 1.2 — 456c.
Konenos JI.A. TexHONOTHS ¥ KOHCTPYKIITMA MUKPOCXEM, MUKPOTIPOIIECCOPOB U MUKPOCOOPOK. —
M.: Pagmo u cBsa3p, 1989, 400c.
Bbpeyc A. U., CaBuenko K. U., Cnogobaes 0. M. Dnekrponuka. YdaeOHOe TOCOOUE I BY30B. —
M.: Pagmo u cBasp, 2001. — 158 c.

wmkus I, [Tpu6opsl KBaHTOBOI EKTPOHUKH: Yue6. nmocobue s By3oB. — M.: CAMHC-
ITPECC, 2004. — 80 c.

I'yproB, B. A. TBepnoTenpHas 35ieKTpoHUKa: yuebd. mocooue / B. A. 'yptoB. — 2-¢ u3zn., nom. — M.:

Texnocdepa, 2005. — 408 c.

Bbyp6aesa H. B., COopHuK 337124 110 TOTYTIPOBOTHUKOBOM 3ekTpoHuke /H.B. bypbaesa, T.C.
Huenposckas. ®usmariaut, 2004. 168 ¢

byp6aesa H.B., Jlnenposckas T.C.. COOpHHK 33724 IO MOTYTIPOBOTHUKOBOM JIEKTPOHHKE.
®usmatiut, 2006, 168c¢

Kapnos H.B. Jlexkuuu no kBanToBOM 3nekrponuke. M3a. "Hayka", Mocksa, 1988, 335c.
VYcnenckuit A.B. COoopHHK 33124 IO KBaHTOBO# anekTponuke. 3. "Briciias mkona", Mocksa,
1976, 176 c.

BakyyMmHas ¥ ruia3MeHHas 3JeKTpoHuka. JlaboparopHbslit mpakTukyM. XamoxoB 3.M., XaTykaeB
X.M., I'anaune C.C. Hanpunk 2005 r. Kabapauno-bankapckuit ['ocyiapcTBeHHbIN Y HUBEPCUTET.

TBepaoTenbHast 3JeKbTPOHUKA. METOIMUECKUE YKa3aHUs 0 BBIITOJHEHUIO Ja00paTOPHBIX padoT.
Temes P.IL., Xarykaes X.M.. Hanpuuk 2005 r. Kabapauno-bankapckuii rocyjapcTBeHHBIN yYHU-
BEPCUTET.

DOTOdEKTPUUECKHE MTOTYTPOBOIHUKOBBIE TPUOOPHI. JIabopaTOpHbIN MPAKTUKYM. XaMI0XOB
3.M., XatykaeB X.M. . Hanpunk 2007 r. Kabapauno-bankapckuii I'ocyaapcTBeHHbIN Y HUBEpCH-
TeT.

CmupnoB A.I'. KBaHTOBas 2JIEKTPOHMKA M ONTONIEKTPOHMKA. M37. “Bricmias mkosa”, MUHCK,
1987, 196 c.

7.3 llepuoauyecKkue u3IaHUus

[lepeuyenp nepuouuecKux U3IaHUN noimyyaeMmbix 6ubnmorexoit KbI'Y, B KOTOPBIX CTYACHT
MO’KET O3HAKOMHTbHCS C COBPEMEHHBIMU JJOCTUKEHHUSIMH B 00JIACTH 3JIEKTPOHUKHU:
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Hayunble )xypHasbl:

1. Ycnexu ¢puznyeckux Hayk.

2. XypHan 3KcTIiepuMEHTATbHON U TEOPETUYECKON (PU3UKU
3. ®u3uKa TBEPIOTro Tela.

4. XXypHan TexHU4ecKoi (QU3UKH

5.I1uceMa B )KypHaJ TEXHUYECKON (QU3UKHU

7.4 UnTepHeT-pecypchl

1.http://www.power-e.ru — 3>KypHaJ CWJIOBas dJeKTpoHHKa2.http://www.gaw.ru/html.cgi/txt/publ/
index.htm — cTaThu MO CUIIOBOM INIEKTPOHUKE

3.http://www.russianelectronics.ru — noprtai « Bpems a1ekTpoHUKI»

4.http://www.platan.ru — KaTajaor 3JeKTPOHHBIX KOMIIOHEHTOB

5.9BC IPR books (www/iprbookshop.ru), nunen3nonsasiii  gorosop Ne2749/17 ot 20.03.2018 r.
6.9bC «Koncynprant crygenta» (Jorosop Nel22 CJI/09-18 ot 17.09.2018 1.)

7.CoBpemeHHbIe IpodhecCHOHaIbHbIEe 0a3bl JaHHBIX
Ne HaumenoBa- Kparkas xapaktepucTtuka Anpec caiiTa YcnoBus
n/n HHUE JIEKTPOHHOT0 JaocTyna
pecypca
9B PI'b OnexrpoHHbIe Bepcun 885898 momHbBIX http://www.dis- ABTOpHU30-
TEKCTOB JIUCCEpPTAIHii U aBTOpe)epaToB U3 s.rsl.ru BaHHBII 1OCTYI U3
¢douna Poccuiickoii rocyqapcTBeHHOM OHO- oubnuoTeku
JIMOTEKH (x. 112-113)
«Web of ABTOpUTETHAs NoNIUTEMaTnieckas pede- http:/ Hoctyn no
Science» (WOS) | patuBHO-OmOmHorpadudeckas u HaykomeTpu- | www.isiknowledge | IP-agpecam KBI'Y
geckas 0a3a JaHHBIX, B KOTOPOH HHIACKCHPY- .com/
10TCs1 0K0JI0 12,5 ThIC. XKypHANIOB
Sciverse PedeparuBnas u ananuTHyeckas 6a3a raH- Hoctyn no
Scopus u3- HBIX, COJIepKAIIas http://www.sco- | IP-agpecam KBI'Y

JaTeNbCTBa «b3e-
Bup. Hayka u tex-

21.000 peneH3UpyEMBIX KypHAJIOB,;
100.000 kuur; 370 KHMKHBINH cepuid (TTPOA0II-

pus.com

4 331 542 >meKTpOHHBIX JOKYMEHTOB 00pa3o-
BaTEJIBHOTO M HAYYHOI'O XapaKTepa 1o pa3jind-
HBIM OTPACIISIM 3HAHUI

HOJIOTHI JKAIOIIUXCS U3JIAaHUH ),
6,8 MIJIH. TOKJTa[i0B U3 TPYIOB KOH(pe-
peHUUH
Hayunasn OnekTpoHHast OMOIMOTEeKa HayuHBIX Ty0- |  http:/elibrary.ru [onnsli 10-
JJIeKTPOHHASI OM0- | JIMKAIWIA - TOJTHOTEKCTOBBIC BEPCHHU OKOIIO CTyI
Juorexa (HOb 4000 urocTpaHHbIX ¥ 3900 0Te4eCTBEHHBIX
PODN) HaY4YHBIX )XypHaJIOB, pedepaTs! ImyOnnKanui
20 THICSY )KypHAJIOB, a TaKKe Oomucanus 1,5
MJIH. 3apy0OeXHBIX U POCCHHCKHX JTUccepTa-
IUH.
2800 poccuiiCKX KypHAJIOB Ha 6€3-
BO3ME3HOI OCHOBE
ba3a naHHBIX HarmmonaneHas wH(OpMAIIMOHHO-aHA- http://elibrary.ru ABTOpH30-
Science Index JUTAYECKAsE CUCTEMA, aKKyMYJIHpyromias 60- BaHHBIN TOCTYTI.
(PUHL) Jiee 6 MUJUTHOHOB MyOIMKAUI POCCUICKIX ITo3Bounsier
aBTOPOB, a Takke HHPOPMAIHIO 00 UX ITUTH- JIOTIOJTHATD U
poBanuu u3 6osee 4500 poccuiickux Kyp- YTOYHATH CBEJIE-
HAJIOB. HUS O TyOJTUKAIH-
sx yueHblx KBI'Y,
UMEIoLUXCs B
PUHI]
Hauuonanb- OO0beIMHEHHBIN DIIEKTPOHHBIN KaTaIor https://H30.pd Hoctyn ¢
Hasl YJIEKTPOHHAS | (OHIOB POCCUHCKUX OMOIMOTEK, COACPIKAIIIAN 3JIEKTPOHHOI'O YH-
oudmorexa PI'b TaJILHOTO 3a11a

OMOIMOTEKH
KBI'Y
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7.5.MeToanyeckne yKa3aHus 10 NPOBeICHNIO Y4eOHbIX 3aHATHH M OPraHU3AaIUM CAMO-
CTOSITEIbHOM PadoThI CTY/ICHTA.

7.5.1.MeToauyecKkre peKOMEHIAUMH K YTEHHIO JIEKIIMH M OPraHU3alMU CAMOCTOATE/Ib-
HOM padoThI CTYICHTOB.

Metoauueckre peKOMeHIalluu OOIIEro Xxapakrepa I0 MPOBEACHUIO y4eOHBIX 3aHATHH U
OpraHU3aIMH CAMOCTOSITEILHON pabOThI CTYACHTOB JIOCTATOYHO XOPOIIO pa3padOoTaHbl MHOTHMHU
OTE€YECTBEHHBIMU U 3apyOEKHBIMH aBTOPAMHU, B TOM YHCJIE C YYETOM KOMIIETEHTHOCTHOIO MOJIX0/1a
IIpY OpTraHu3aIK 00pa30BaTEILHOTO MPOIEcca, OCHOBAHHOIO Ha JEATEIbHOCTEN MOJIeNTH
MOJITOTOBKU BBINTYCKHHKA By3a. XapaKTEpPHON OCOOEHHOCThIO pealn3aliu e TeIbHOCTHON Na-
paaurmMel 00pa30BaHUS  SIBIISETCS YMEHBIIIEHUE TPYIOEMKOCTH ayIMTOPHOU pabOTHl M COOTBET-
CTBYIOIIIEE TIOBBIMIECHUSI TPYIOEMKOCTH CaMOCTOATEIbHOM paboThl. Pabounii y4eOHBIN TUIaH 1715
0axaJlaBpOB 10 HAMPABICHHUIO TIOJTOTOBKHU «DJIEKTPOHUKA M HaHO3eKTpoHuKa» B KBI'Y, mpemy-
cMaTpuBaeT 00beM KOHTAKTHOM paboThl ~47% OT 0011l TPy 1I0eMKOCTH JUCIUILTHHAPHON
noAroToBku. [1o nucuuminne «@u3nuecKrue OCHOBBI AJIEKTPOHUKH M HAHORJIEKTPOHUKWY», KOTOpas
BKJIIOUEHA B YKa3aHHOM BbIIlIe yueOHbBIN IUIaH, BBIIEPKUBAETCS ATOT NOKa3aTelb. B Takux
YCIIOBUSIX UMEET MECTO TIOBBIIIICHUE POJIH, 3HAYUMOCTH U 00BEMOB CAMOCTOSITENILHOM pabOTHI CTy-
JICHTOB, MPY W3YUYEHUH JaHHOW MUCHIUILTMHBL. B TO ke BpeMs ydeOHas (KOHTaKTHas) paboTa, 1mo-
MPeXHEMY, TOJDKHA, 0€3yCIOBHO, BBIMOIHATH CHCTEMOOOPA3YIOLIYIO POib, O0ecTIeUrBasi PeryJsip-
HOCTb U II€JIEBYIO HalpaBJIE€HHOCTh 00pa30BaTEIbHON JAESTENbHOCTHU MO JTAHHOW JUCIMILIUHE.

OcHoBHBIMU (hOpMaMHU OPTaHU3AINH YIEOHBIX (ayAUTOPHBIX)3aHATUN IO TUCIIUILTHHE «Du-
3UYECKUE OCHOBBI AJIEKTPOHUKU U HAHOAJIEKTPOHUKI SBIISIOTCS JIEKIIMM U IPAKTHUECKUE 3aHs-
THUS.

[Tpu moAroTOBKE JEKIMOHHBIX 3aHATUH MPEnoiaBaTeib I0JKEH ONPeIeInTh LIeIH U 3a/1a-
9H JIEKIMH, pa3padboTaTh MIaH MPOBEIACHUS JIEKIIUHU, OCYIIECTBUTh TOA00pP TUTEpaTyphl (03HAKOM-
JIeHUE C IEPHOJUICCKUMH M3AAHUSIMU 10 TEME JICKITHi), 0TOOp HE0OXOIUMOTO U TOCTATOYHOTO TIO
CoJIepKaHuI0 yueOHoro MaTepuana. JIekTop onpeaenseT MeToAbl, MPUEMbI U CPEJICTBA TOAepKa-
HUS UHTEpECa, BHUMAaHUS, CTUMYJIMPOBAHUS TBOPYECKOTO MBIIUICHUS CTYACHTOB.

Jlexius AOKHA BKIFOYATh B KAYECTBE ATANOB (DOPMYIHPOBKY TEMBI JIEKIIUH, TIepeYCHb
BOIPOCOB, H3JI0’KEHUE BBOJIHOM YacTH, OCHOBHOM YacCTH, KpaTKHUE BBIBOJBI 110 KaX/JI0MY PacCMOT-
PEHHOMY BOINIPOCY U PEKOMEHJAIMU JIMTEPATYypPHBIX HICTOYHUKOB I10 U3JlaraeMbIM BomnpocaM. Eciu
OUYEpEeTHOE 3aHATUE SBISIETCA MPOAODKEHHEM MNpeAblAyLIeH JIEKINH, 1IeIeco00pa3Ho KpaTKo
chopMyIMpOBaTh TOMyUYEHHBIC PaHee Pe3yJIbTaThl, HEOOXOAUMBIE /ISl TOHUMAHUS U YCBOCHHS
M3y4aeMbIX BOMPOCOB. B 3aK/IIOUMTENbHON YacTH JICKITHH JKeJIaTeIbHO 0000IUTh, HanboJee BakK-
HBIE U CYIIECTBEHHBIE MOMEHTHI JICKIIUH, CAENaTh BBIBOJBI, a TAKXKE CHOPMYITHPOBATH 3a1a4u ISt
CaMOCTOSITENTLHOM pabOThI CTYJIEHTOB U yKa3aTh PEKOMEHIyeMyto JuTepaTypy. LlenecooOpa3zHoii
TaK)Ke OCTAaBUTh BpPEMsI /Il OTBETA HA BOMPOCHI CTYJAECHTOB M BO3MOXKHYIO IUCCKYCHIO TIO U3-
JI0’)KEHHOMY MaTepuay Ha JIEKIIHH.

ConaeprxkaHue JIEKIIMU 10 JaHHOW NUCIMIUIMHE JOJIKHO COOTBETCTBOBATH IUJAKTUUECKUM
MPUHIIAIIAM, KOTOpbIE 00ECeunBalOT COOTBETCTBUE M3J1araeMoro Marepuaina HayqYHO-MeTou4e-
CKMM OCHOBaM I€JJaroru4ecKoi AesTeNbHOCTU. OCHOBHBIMU U3 HUX SIBIISIFOTCSI 1I€JIOCTHOCTD , Ha-
YYHOCTb, JOCTYMHOCTh, CHCTEMAaTHYHOCTb U HaIJITHOCTb.

O PeKTUBHOCTD TEKIIUU MOXKET OBITH MOBBINICHA 32 CUET PAIMOHAILHOTO HCIIOIh30BAHHE
TEXHUYECKUX CpecTB. KOMIIIEKThI TEXHHUYECKUX CPEJICTB HEOOXOAMMO FOTOBHUTH K KaXKIOM
JIEKIIMU 3a0JIaTOBpEMEHHO, HE Teperpykass UMHU ayJAUTOPHUIO.

CymecTByeT KaaccupUKaIus JSKIUN 10 TUIIaM U METOJIaM WX MPOBEEHUs (BBOTHAS,
yCTaHOBOYHAsI, IpOrpaMMHasi, 0030pHasi, UTOrosas u Ap.). [Ipu u3noxxeHuu nporpaMMHOTO MaTte-
pHaJia o JaHHOW JUCLMITIMHE Ha JEKIUSAX PEKOMEHIyeTCs IUPOKOE HCIIOIb30BaHUE CPE/ICTB
nH(pOPMaIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruu (MKT) u ayaumo-Buaeorexunuku. [loaroroBka
BUJICO — JIEKIIUU COCTOMT B MEPEKOIMPOBAHNH, IEPEKOHCTPYUPOBAHUHU YUEOHON MHPOPMAIIH 110
TeMe B BU3YAJIbHYIO (hOpMY JJIsl IPEIbSIBICHUS CTYICHTaM Yepe3 TEXHUUIECKHE CPeCTBA 00yUCHUS
WJIU CXEMBI, PUCYHKH, YePTEKH.
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7.5.2.MeTogu4ecKue peKOMEeHAALNH 110 NPOBECHUI0 MPAKTHYECKUX 3aHATHIA.

[IpakTudeckne 3aHATHS JODKHBI 00ecTieyrBaTh (hOpMUPOBAHHE, TIPEXK/IE BCETO, KOMITOHEH-
TOB «YMETh» 33JaHHBIX TUCHUIUIMHAPHBIX KOMIIeTeHIUH. [IpakTHueckue 3aHATHs 0 AUCIUIITTHE
JOJKHBI ObITh OPUEHTHPOBAHBI, KaK MIPAaBUJIO, HA PEllIEHHE TUITOBBIX (0a30BbIX) 3a7a4, B Oyaymiei
npodeCCHOHATIBHOM IeSTEFHOCTH ¢ HCIIOJIb30BAaHUEM METO/I0B, METOIUK, (OPMYJI, TIOAXO0JIOB,
AITOPUTMOB, MOJIEIICH W MTPOYHX, N3JI0KECHHBIX Ha JICKIUSIX B MaTepraliaX, BHIHECEHHBIX HA CaMO-
CTOSITENIbHYIO paloTy.

[IpakTHdeckne 3aHATHS MO JUCIUIUIAHE TIeTIeCO00pa3HO MPeryCMOTPETh (TIPY HATUIUT
BO3MOXKHOCTH) BO BCEX MOJYJISIX U, KaK MPaBUIIO, CIIEIYET HEMOCPEICTBEHHO 32 U3YUCHUEM JICKIU-
X TEOPETHYECKUM MaTepuasioM. [Ipr 3TOM OHM MpeaIIecTBYIOT BbIIaue CTYACHTaM 3aIaHHi Ha
CaMOCTOSITENIbHYIO PaloTy.

[To mucnmmuimHe « PU3MYECKUE OCHOBBI AIIEKTPOHUKH M HAHOAJICKTPOHUKWY OJTHOW U3 TJIaB-
HBIX LeJIel MPAaKTHUECKUX 3aHATHH SBIsSeTCs yrinyOiieHue, 3aKperjieHne 1 Haubosiee MoIHoe
YCBOEHHE TOTO MaTepHalia, KOTOPBIH ObLT OCBEIICH Ha JICKIIMH WX 33/1aH U1 CaMOCTOSITEITbHOTO
U3yUYCHHUS.

B xoze mpoBeeHus MPaKTHYECKUX 3aHSATHH MTPETIo1aBaTellb IOMOTAeT CTYJACHTaM OBJIA/IETh
HaY4YHOH TEpMUHOJIOTHEH, CBOOOIHO ONEpUpPOBaTh €10, IPUMEHATH €€ IPH aHAJIN3€ TEXHOJIOornye-
CKHUX MPOIIECCOB M3TOTOBJICHUS MPHUOOPOB M yCTPOHUCTB B HAHOWH)KCHEPHUH.

VYcnex npakTHUeCKUX 3aHATHH 10 JUCHUIUIMHE 3aBHCUT OT Ka4ecTBa IMOATOTOBKH K HEMY
npernoaBaTess u CTyJeHTOB. [10MroToBKa K MPaKTUYECKUM 3aHSATHIM MPEyCMaTPUBAET COCTaB-
JICHHE TPOJIyMaHHBIX IJIAHOB MX MPOBEJICHHS C YKa3aHUEM PEKOMEHIOBAaHHOMU JINTEpaTyphl U MOJI-
OOp HATJIATHBIX TOCOOMIA.

Ha npakTrueckux 3aHATHIH MpenoaBaTeNb J0JKEH CO3/1aBaTh HEMPUHYKACHHYIO 00-
CTaHOBKY B ayJTUTOPHUHU M OPTaHU30BaTh OKWBJICHHBI 0OMEH MHEHHSIMHU, TIOJIEMUKY H JHCKYCCHIO
10 OCHOBHBIM BOITPOCAM MPAKTUYECKHUX 3aHATUH. HeoOxo11uMo pa3BUBaTh U MOOMIPSATh aKTUBHOCTh
o0ydJaroImuxcs, J0OUBaTHCSI UX BHUMATEIFHOTO U KPUTHYECKOTO OTHOIIIECHHS K BRICTYIUICHHUIO CO-
KYPCHHUKOB.

AxTuBHas paboTa CTYJCHTOB Ha MPAKTUYECKUX 3aHATHUSIX SBISICTCS OTHUM W3 TIOKa3aTenen
XOpOIIel OpraHu3aluy TakuX 3aHATHHA. [Ipu 3TOM 0OueHb BayKHO MOUIMHHO HAYYHOE peIlleHHE Ha
MPAaKTUIECKHUX 3aHITUAX 3314, CBI3aHHBIX C 00JIACTHIO M BUAAM NPOPECCUOHATHHOMN e TeIbHO-
CTH BBIIYCKHUKOB IO HANpPaBJICHUIO MOATOTOBKU «DJIEKTPOHUKA U HAHODJICKTPOHUKA»

8.MeTepuajibHO-TeXHHYECKOEe o0ecriedeHue TN CIUILINHbBI.

JIeKIIMOHHBIE U MPAKTUYECKUE 3aHATHS MIPOBOJIATCS B ay IMTOPHUAX, OCHALICHHBIX 000PY/I0-
BaHUEM, 00ECIICYMBAIOIINM peaTN3aIlUI0 HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJOTHMA, a TAKKE
CeTeBbIM 00OPYOBAHUEM, MTO3BOJISAIOIIMM PEATU30BaTh BOZMOKHOCTH 00pa30BaTeIbHBIX TEXHO-
JIOTHIA ¥ TEXHOJIOTUH OTNIEPATHBHOTO JIOCTYTa K MHPOPMAIIMOHHBIM pecypcam.

[To mucuumnune « PU3NUECKUEe OCHOBBI 3JIEKTPOHUKN U HAHOIJIEKTPOHUKIY UMEETCs Kype
BUJICO — JIGKIINH, OXBATHIBAIOIINIA BCE MOJIYJIH, BKIFOUCHHBIC B TIPOTPaMMY JHCIUTUINHBL.

[lepeyeHp mpoOrpaMMHBIX MPOTYKTOB BKJIFOYAET :

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

. Kaspersky Endpoint Security Ctanaaptabiii Russian Edition Ne munensun 17E0-180427-
050836-287-197,

. Academic MathCAD License

. Apxusatop 7z (6ecrutatHoe I10)

. [Tporpamma asnst pabotsl ¢ pdf myOnukanusmu Adobe Reader (6ecriatHoe [10)
. [TakeT maTemaTudeckoro anaiausa SMath Studio (6ecrataoe T10)

. Cucrema noctpoenne rpadpuko SciDAVis (6ecrutataoe I10)

. Cpena pa3zpaboTku BUpTyanbHbIX TprOopoB MyOpenLab (6ecruiatHoe 110)

Cucrema nokanbHoi ceti KBI'Y npenocTaBiisieT BO3MOXHOCTh OJJHOBPEMEHHOM paboThI
O0JIBLIIOrO KOJTMUECTBA M0JIb30BaTeNeH Kak B JIOKAJILHOM CETH By3a, Tak U yepe3 ceTh «MHTepHeT» ¢
cobmroienreM TpeboBaHui MHGOPMAIIMOHHON 0€30MaCHOCTH M OTPaHUUYEHUEM JIOCTYIIa K
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uHpopManuu. DIEeKTpOHHAs HHPOPMALIMOHHO — oOpa3oBarenbHas cpega KBI'Y mo3Bossier ocy-
HIECTBIIATH PabOTy 00yUaromumxcs U3 000N TOUKH TOCTYyTa, B TOM YHCJIE U3BHE By3a.

OcC00eHHOCTH peann3anuy JUCHNIINHBI I MHBAJWIO0B W JHI C OTPAHHYEHHbIMHU
BO3MOKHOCTSIMH 310POBbS

J1s CTyIEHTOB € OrpaHUYEHHBIMH BO3MOKHOCTSIMH 310pPOBBS CO3/IaHbI CIICIIAIbHbIC
YCIIOBHS JUTSI TIOJTYYEHHUST 00pa3oBaHMs. B 1eNsx qOCTYIMHOCTH MOTyYeHUs BHICIIET0 00pa3oBaHHS
1o 00pa3oBaTeNbHBIM MPOTrpaMMaM MHBAJIUIAMH U JIMLAMH ¢ OTPAaHUYEHHBIMU BO3MOKHOCTAMU
3JI0pOBbsl YHUBEPCUTETOM oOecrieunBaeTcs: 1)anpTepHaTUBHAS BepcHs O(UIIMAIbHOTO caiiTa B
cetu «MIHTEpHET» 17151 c1a0OBUISAIIMX; 2)IPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOIIET0 00yJaroIeMy-
sl HeOOXOAMMYTO TIOMOIIIb; 3)1T JIsi ’HBAJUJIOB | JIWII C OTPAaHHYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI
0 CIIyXY - AyOJMpOBaHKE BCIyX CIPaBOYHON MH(OPMAIIK O paCUCAaHUH YUYEOHbIX 3aHATHIA;
o0ecriedeHne HaIeKAIUMI 3BYKOBBIMH CPEJICTBaAMHU BOCIIPOU3BeACHUST HHPopMaruu. 11 nHBa-
JIMJIOB U JIML C OTPAaHUYCHHBIMUA BO3MOXXHOCTSIMU 3/I0POBbSI, UMEIOIIUX HapyIICHHUs OTIOPHO-
JIBUTATEIBHOIO ammnapara, Co3/1aHbl MaTepHAIbHO-TEXHUUYECKHE YCIOBHS 00eCIeynBalone
BO3MOXHOCTb OECIPENSITCTBEHHOTO IOCTyIa 00YyYaIOUIMXCs B yUeOHbIE TOMEICHHS, OOBEKTY IH-
TaHWsI, TyaJeTHBIC U IPyTHe TIOMEIIECHHs YHUBEPCUTETA, a TAK)KE IPEOBIBAaHMSI B YKa3aHHBIX ITOME-
HICHUSAX (HaJTMUue pacIiMPEeHHBIX IBEPHBIX POEMOB, MOPYYHEH U APYTHX MPUCTIOCOOIICHUH).
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IIpniaoxenne 1
JIuct n3MeHeHui (10NOTHEHMI)
B paboyeil mporpaMMme AUCHUILTUHBI (MOYJIS)
«Du3nyecKrue OCHOBBI 3JIEKTPOHUKU U HAHOAJIEKTPOHUKI
10 HANpPaBJICHUIO TOATOTOBKU «DJIEKTPOHUKA HAHOAIEKTPOHUKA
(CoBpemennbie HHGOPMAITMOHHBIE TEXHOJIOTHUU B SJIEKTPOHHOM TEXHUKE)
2021-2022 yu.r.

No Onement (myHKT) PIT/] ITepeuenb BEIHOCUMBIX U3Me- | [Ipumeuanue
n/m HEHUM (JOTOJTHEHU)

OO6cysxeHa U peKOMEHI0BaHa Ha 3acelaHuK Kadeapbl 3JIEKTPOHUKU M LU(PPOBBIX HH()OPMAIOH-
HBIX TEXHOJIOTMH MPOTOKOJI Ne OT « » 2021 r.

3aB.kadeapoit Temes P.1I11.
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7.5.2.MeToan4yecKne peKOMEHIANMH 110 BHIIOJHEHHIO J1a00paTOPHBIX PadoT.

JlaGopartopHble 3aHATHS TOJKHBI 00ecrieunBaTh (pOpMUpPOBAHUE, TPEXK/IE BCETO, KOMITIOHEH-
TOB «YMETh» 33JJaHHBIX TUCHUIUIMHAPHBIX KOMIIeTeHIUH. JJabopaTopHbIe 3aHATHS IO AUCIUIITUHE
JOJKHBI ObITh OPUEHTHPOBAHBI, KaK MIPAaBUJIO, HA PEllIEHHE TUITOBBIX (0a30BbIX) 3a7a4, B Oyaymiei
npodeCCHOHATIBHOM IeSTEFHOCTH ¢ HCIIOJIb30BAaHUEM METO/I0B, METOIUK, (OPMYJI, TIOAXO0JIOB,
QITOPUTMOB, MOJIETICH U MPOYMX, U3TI0KEHHBIX Ha JIEKLHUAX B MaTepHaiaX, BHIHECEHHBIX Ha Camo-
CTOSITENIbHYIO paloTy.

JlaGopartopHble 3aHATHS 110 AUCHUIUIMHE LIeJeco00pa3Ho MPeayCMOTPETh (MIPH HATUYUU
BO3MO>KHOCTH) BO BCEX MOAYJISIX U, KaK IPAaBUJIO, CIEIYET HEMTOCPEACTBEHHO 3a U3YUEHHUEM JIEKIH-
X TEOPETUYECKUM MaTepuanoM. [Ipu 7ToM oHM MpenIecTByIOT BblAaue CTyJAeHTaM 3a/laHuil Ha
CaMOCTOSITENIbHYIO PaloTy.

[To nucrumnune «Pu3nyecKre OCHOBBI 3JICKTPOHUKU U HAHOAJIEKTPOHUKIY OJHOM U3 TJIaB-
HBIX LesIel TaOOpaTOPHBIX 3aHATHUH SBIIsETCS YIyOJieHHe, 3aKpelyieHHe U Hanbosiee MoJIHoe
YCBOEGHHE TOTO MaTepHala, KOTOpbIi ObUT OCBEIIEH Ha JISKIIMU WM 3a/1aH U1 CaMOCTOSITEIHOTO
U3YYEHHUS.

B xone npoBeaeHus 1abopaTOpHbIX 3aHATUN MpenoAaBaTesb IOMOIaeT CTyIeHTaM OBJIa/IETh
HaY4YHOH TEpMUHOJIOTHEH, CBOOOIHO ONEpUpPOBaTh €10, IPUMEHATH €€ IPH aHAJIN3€ TEXHOJIOornye-
CKHUX MPOIIECCOB U3rOTOBJICHUS TPUOOPOB U YCTPONUCTB B HAHOWHKEHEPHUH.

Ycenex 1abopaTOpHBIX 3aHATHH 10 TUCHMIUIMHE 3aBUCHUT OT Ka4eCTBa MOATOTOBKU K HEMY
npernoaaBaTess U CTyAeHTOB. [loaroToBka K 1a00paTOPHBIM 3aHITHUAM MIPEIyCMaTPUBAET COCTaB-
JIEHUE NIPOlyMaHHbIX IIJIAHOB UX MPOBEICHNUS C YKa3aHUEM PEKOMEHI0BAHHOW JTUTEpPATyphl U MO -
OOp HATJIATHBIX TOCOOMIA.

Ha nabopaTopHbIX 3aHATHI MpenoiaBaTesb JI0JKEH CO3/1aBaTh HEMPUHYKACHHYIO 00-
CTaHOBKY B ay/IMTOPUU M OPraHU30BaTh OXHUBJICHHbIII OOMEH MHEHUSIMH, TIOJIEMHUKY U JUCKYCCHIO
10 OCHOBHBIM BOITPOCAM MPAKTUYECKHUX 3aHATUH. HeoOxo11uMo pa3BUBaTh U MOOMIPSATh aKTUBHOCTh
oOyuaroluxcs, J00MBaThCS X BHUMATEIBHOTO U KPUTUYECKOTO OTHOLLIEHUS K BBICTYIUICHUIO CO-
KYPCHHKOB.

AKTHBHas paboTa CTyZICHTOB Ha JJaOOPaTOPHBIX 3aHATHUSIX SBISETCS OJHUM W3 IOKa3zaresei
XOpOIIEH OpraHu3alny Takux 3aHsATHH. [Ipy 5TOM 04eHb BayKHO MOAJIMHHO HAyYHOE PEIICHNE Ha
MPAKTUUECKUX 3aHATHUSAX 3a/1a4, CBSI3aHHBIX C 00JIaCThIO U BUAAM NMPO(eCcCUOHAIBHON edTenbHO-
CTH BBIIYCKHUKOB IO HANpPaBJICHUIO MOATOTOBKU «DJIEKTPOHUKA U HAHODJICKTPOHUKA»

8 MartepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCUMIIIMHbI

JIeKIMOHHBIE U Ta00OpaTOPHBIE 3aHATHS IPOBOJASATCS B ayAUTOPHSIX, OCHAILIEHHBIX 000pY/10-
BaHHEM, 00ECIIEUNBAIOIIUM PEATU3aLUI0 HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTH, a TaKxkKe
CeTeBbIM 00OPYOBAHUEM, MTO3BOJISAIOIIMM PEATU30BaTh BOZMOKHOCTH 00pa30BaTeIbHBIX TEXHO-
JIOTUH U TEXHOJOTHH ONEPATUBHOTO J0CTYIAa K HH(OPMALMOHHBIM pecypcaMm.

[To nucuumnumze «®u3nueckre OCHOBBI JIEKTPOHUKH U HAHOAJIEKTPOHUKNY» UMEETCS KypC
BUJICO — JIEKIIMH, OXBATHIBAIOIINN BCE TEMbI, BKJIIOUEHHBIE B IPOTPaMMy JUCLHUILTAHBI.

[lepeueHp nporpaMMHBIX IPOAYKTOB BKIIIOYAET :

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

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

. Academic MathCAD License

. ApxuBatop 7z (6ecrutatHoe I10)

. [Iporpamma aiis padotsl ¢ pdf mybnukanusmu Adobe Reader (6ecrutatnoe [10)

. [TakeT maTemaTuueckoro anaiausa SMath Studio (6ecrmatHoe T10)

. Cucrema noctpoenne rpadukoB SciDAVis (6ecrmatnoe 110)

. Cpena pa3zpaboTku BUpTyalbHbIX TpuOopoB MyOpenLab (6ecrimataoe 110)

Cucrema nokanbHoi ceti KBI'Y npenocTaBiisieT BO3MOXHOCTh OJJHOBPEMEHHOM paboThI
O0JIBLIIOrO KOJTMUECTBA M0JIb30BaTeNeH Kak B JIOKAJILHOM CETH By3a, Tak U yepe3 ceTh «MHTepHeT» ¢
cobmroienreM TpeboBaHui MHGOPMAIIMOHHON 0€30MaCHOCTH M OTPaHUUYEHUEM JIOCTYIIa K
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uHpopManuu. DIEeKTpOHHAs HHPOPMALIMOHHO — oOpa3oBarenbHas cpega KBI'Y mo3Bossier ocy-
HIECTBIIATH PabOTy 00yUaromumxcs U3 000N TOUKH TOCTYyTa, B TOM YHCJIE U3BHE By3a.

OcC00eHHOCTH peann3anuy JUCHNIINHBI I MHBAJWIO0B W JHI C OTPAHHYEHHbIMHU
BO3MOKHOCTSIMH 310POBbS

J1s CTyIEHTOB € OrpaHUYEHHBIMH BO3MOKHOCTSIMH 310pPOBBS CO3/IaHbI CIICIIAIbHbIC
YCIIOBHS JUTSI TIOJTYYEHHUST 00pa3oBaHMs. B 1eNsx qOCTYIMHOCTH MOTyYeHUs BHICIIET0 00pa3oBaHHS
1o 00pa3oBaTeNbHBIM MPOTrpaMMaM MHBAJIUIAMH U JIMLAMH ¢ OTPAaHUYEHHBIMU BO3MOKHOCTAMU
3JI0pOBbsl YHUBEPCUTETOM oOecrieunBaeTcs: 1)anpTepHaTUBHAS BepcHs O(UIIMAIbHOTO caiiTa B
cetu «MIHTEpHET» 17151 c1a0OBUISAIIMX; 2)IPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOIIET0 00yJaroIeMy-
sl HeOOXOAMMYTO TIOMOIIIb; 3)1T JIsi ’HBAJUJIOB | JIWII C OTPAaHHYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI
0 CIIyXY - AyOJMpOBaHKE BCIyX CIPaBOYHON MH(OPMAIIK O paCUCAaHUH YUYEOHbIX 3aHATHIA;
o0ecriedeHne HaIeKAIUMI 3BYKOBBIMH CPEJICTBaAMHU BOCIIPOU3BeACHUST HHPopMaruu. 11 nHBa-
JIMJIOB U JIML C OTPAaHUYCHHBIMUA BO3MOXXHOCTSIMU 3/I0POBbSI, UMEIOIIUX HapyIICHHUs OTIOPHO-
JIBUTATEIBHOIO ammnapara, Co3/1aHbl MaTepHAIbHO-TEXHUUYECKHE YCIOBHS 00eCIeynBalone
BO3MOXHOCTb OECIPENSITCTBEHHOTO IOCTyIa 00YyYaIOUIMXCs B yUeOHbIE TOMEICHHS, OOBEKTY IH-
TaHWsI, TyaJeTHBIC U IPyTHe TIOMEIIECHHs YHUBEPCUTETA, a TAK)KE IPEOBIBAaHMSI B YKa3aHHBIX ITOME-
HICHUSAX (HaJTMUue pacIiMPEeHHBIX IBEPHBIX POEMOB, MOPYYHEH U APYTHX MPUCTIOCOOIICHUH).
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JInct usmeHenuii (nonoiHeHuii) B padoueil nporpaMmMe JUCHHUIINHBI
«®P31Ka KOH/IEHCUPOBAHHOI0 COCTOSTHUSD)
10 HanpaBJjeHuI0 NoAroToBky 11.03.04 coppeMenHble HHPOPMALMOHHBIE TEXHOJIOTHH B JIEK-
TPOHHOM TEXHHKeE
Ha 2020 — 2020 y4eOHbIii rojg

Ne ni/m JuiemeHT (myHKT) PII/{ Ilepeyenb BHOcUMBIX | IIpumeyanue
U3MEHEHHUH

OO0cyxieHa 1 peKOMEHI0BaHa Ha 3aceaHuu Kadeapbl_

gl]I/IBI/I‘-IeCKI/IX OCHOB MUKPO- U HAHOBJICKTPOHUKH,

MPOTOKOJ Ne 0T « » 2020 .

3aBenyrommii kadeapoi / A.A. 111eG3yxoB/
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