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1 Henu u 3a1a4u JUCHUNIIMHBI (MOZYJIs1)

[IpeameToM MUCIUTUIMHBI SBIISFOTCS AJICKTPOHHBIE MPOIECCH B BAKyyMe, razax, TBEp/IbIX Te-
Jax, Ha TpaHUIlAX pas3zena cpel u, GU3ndecKue sBICHUS, JIeXkKalllie B OCHOBE pa0OThI M IPUHITUIIOB
MTOCTPOEHUS JICKTPOHHBIX PUOOPOB PA3TUIHOTO HA3HAYCHUSI.

[lenp MUCHUIUIUHBI COCTOUT B (POPMHUPOBAHUM TITYOOKOTO U IEIOCTHOTO MPEACTABICHUS O
(bU3HMKe AIEKTPOHHBIX MPUOOPOB U YCTPONCTB, a TaK ke O (PU3NIECKUX SBICHUAX, UCTIOIB3YEMbBIX
JUISL CO3/IaHUSI YCTPOMCTB COBPEMEHHOM 3JIEKTPOHUKHU.

3amaun TUCIUIUINHEI:

- opmupoBaHUE MPAKTUYECKUX HABBIKOB HCIIONH30BAHMS BCETO KOMIUIEKCA TEXHUYECKHX U
MH()OPMAITMOHHBIX CPEACTB ISl M3Y4YCHHS (DU3UYCCKUX SIBIICHUN, JICKAIIMX B OCHOBE pPabOTHI
COBPEMEHHBIX JJICKTPOHHBIX YCTPOMCTB, a Tak ke (pusmueckux 3(pQexToB, KOTOpbIE MOTYT OBITH
WCTIOJTH30BAHBI JIJISI CO3/IaHUSI HOBBIX YCTPOUCTB JIEKTPOHUKH;

- (opmupoBaHUE HABBIKOB pEIICHUS 33734 MO (PU3NIECKUM OCHOBaM pPabOThl COBPEMEHHBIX
3JIEKTPOHHBIX YCTPOUCTB;

- (opmupoBaHNE HABBLIKOB TEOPETHUECKOTO 0OOOIIEHHUS U BBISBICHUSI OCOOCHHOCTEHN paboThI
YCTPOMCTB JICKTPOHUKH.

2 MecTo gucuuiuiaibl B cTpykrype OOII BO

JlucuuniauHa OTHOCUTCS K 0a3oBoil yactu ydeOHoro nukia — b1.5.06 mo HampaBiieHHIO
noarotoBku 11.03.04 - DnekTpoHUKa U HAHOAJIEKTPOHHUKA.

JucuunnuHa 6a3upyeTcs Ha cleAyromux aucuurinHax: "Martemaruka', "®@usuka (obmas)",
“Matepuasibl AJNEKTPOHHOM TexXHUKH , ‘“TeopeTMdeckne OCHOBBI JIIEKTPOTEXHHUKH , “DH3uka
KOHJIEHCUPOBAHHOT'O COCTOSIHUA .

3HaHUs, MOTYYEHHBIC IO OCBOCHHIO JTUCITUTUIMHBI, HECOOXOIMMBI TIPU BBHITTOJTHCHHH OaKaaaBp-
CKOHM BBIMYCKHON KBaTH(DHUKAIIMOHHOW pPabOTHl M HM3yYEeHUH TUCHHIUTUH: «HaHO3IeKTpoHUKaY,
«OCHOBBI TPOCKTUPOBAHMSI AJICKTPOHHONW KOMITOHEHTHOU 0a3b», « OCHOBBI TEXHOJOTUH DJICKTPOH-
HOW KOMITOHEHTHO# 0a3bl», «Matepualibl 1 KOMIIOHEHTHI HAHOAJIEKTPOHUKHY, « DTEMEHTHI U TIPH-
OOpBI HAHODJIEKTPOHUKN», «CXEMOTEXHHUKA», a TAKXKE MPOrpaMMbl MaruCTepCKOW MOJITOTOBKHU IO
HaIpaBJIEHUIO —DJIEKTPOHUKA U HAHOAJIEKTPOHHUKA.

3 TpeGoBaHus K pe3yJIbTaTaAM OCBOCHHS CO/leP:KAHUS JMCIHIIIHHbI
[Ipouecc w3ydyeHHs] AMCUMIUIMHBI HaIpaBieH Ha (OPMHUPOBAHHE 3JIEMEHTOB CIEAYIOLIUX
komrereHuit B coorBerctBur ¢ ®I'OC BO u OOII BO no nanHOMY HanpaBieHUIO TOJATOTOBKHU:
a) o0exkyJabTypHbIX (OK):
- CIIOCOOHOCTH K caMOOpTaHu3aluu u camoobpasoBanuio (OK-7)
0) npogeccnonanbubie komnereHunu (I1K):
- C0CcOOHOCTh apryMEHTHPOBAHO BBIOMPATh M PeaM30BbIBATh HA MPAKTUKE YPPEKTUBHYIO
METOJIMKY 3KCHEPUMEHTAIBHOTO UCCIIEIOBAHUS MTapaMEeTPOB U XapaKTEPUCTUK MPUOOpPOB,
CXEM, YCTPOMCTB U YCTAaHOBOK 3JEKTPOHUKU U HAHOAJIEKTPOHUKHU PA3IUYHOTO (PYHKIIHO-
HanbHOro HazHavyeHus (I11K-2)
B pesynbraTe 0OCBOGHUS TUCIMITIMHBI, 00yUYaIOMIMNACS JT0JIKEH:
3HaTh: (PU3MKO-TEXHHUUYECKHE OCHOBbI BAKYyMHOM U IUIa3MEHHON DSJIEKTPOHUKH: 3aKOHBI
SMHCCUH, CIOcoObl (GopmHupoBaHusS M TpaHcnopTupoBkd [I3Y B Bakyyme M mia3me, CHOCOOBI
yIOpaBlieHUs] MapaMmerpamMu U mnpeodpaszoBanus sHepruu 113U B apyrue BuIbI; OCHOBBI (PU3UKU
TBEPJIOTO TeJa; MPUHLUIIBI UCTIONb30BaHUs pU3NUecKuX 3()(HEKTOB B TBEPAOM Telle B JIEKTPOHHBIX
npulopax U YCTPONCTBAX TBEPAOTENbHOM 3IEKTPOHUKHU; METOAbl UX aHATUTHUYECKOIO ONKCaHUS,
(bakTOpBl, ONMpEEIIAIONINe UX MapaMeTpbl U XapaKTePUCTUKU, KOHCTPYKIUU U OOJIaCTH MpUMEHe-
HUS; OCHOBHBIE (PU3MYECKUE IPOLIECCHI, JIeXkKAIIUe B OCHOBE JEHCTBHS MPUOOPOB KBAHTOBOW U
OINITUYECKOM DJIEKTPOHUKH, METOJbl UX AHAJUTUYECKOTO OMUCAHMS, (AKTOPbI, ONMPEIACIAIONINE UX
napaMeTpbl U XapaKTEpUCTHKH, a TaKKe OCOOCHHOCTH ONTHYECKHMX METO/JOB Iepenadyd u olpa-
00TKHM HUH(pOpPMAIIHH;



yMeTb: TNPUMEHATHh IOJYUYEHHBIE 3HAHUSA IIPU TEOPETHUUECKOM aHaIN3€, KOMIIBIOTEPHOM
MOJIETUPOBAHUN U OSKCIIEPUMEHTAIBHOM HCCIIEJOBaHUU (U3NYECKUX IPOIECCOB, JIeXKalluX B
OCHOBE ITPUHIUIIOB PabOThl MPHOOPOB U YCTPONCTB BaKYyMHOH U IJIa3MEHHOM 3JIE€KTPOHUKHU; TPH-
MEHSTh METO/IbI pacueTa MnapamMeTpoB U XapaKTEPUCTUK, MOACIMPOBAHUS U IPOEKTUPOBAHUS DJIEK-
TPOHHBIX MPUOOPOB U YCTPOMCTB TBEPAOTEIBHOM DIEKTPOHUKH U HAHOAJIEKTPOHHKH; MPUMEHATH
MOJTy4YEHHBIE 3HAHMS JJIs1 OOBSCHEHHS] MPUHLIUIIOB pabOThl MPUOOPOB U YCTPOWUCTB ONTHUYECKON U
KBAHTOBOH 3JIEKTPOHUKH, a TAaKXKe ONTUYECKUX METOJIOB Iepeaun U 00paboTku MH(GOpMAIIH;

BJaJeTh: UHQOpManmeld 00 o0JacTsIX NMPUMEHEHHs] U NMEPCIEeKTUBAX Pa3BUTUS NMPUOOPOB U
YCTPOMCTB BaKyyMHOW M IUIa3MEHHOW JIEKTPOHMKH; METOAAMM JKCIIEPUMEHTAIBHBIX MCCIIEO0BA-
HUN NapaMeTpoB M XapaKTEPUCTHK 3JIEKTPOHHBIX HMPUOOPOB M YCTPOWCTB TBEPAOTEIBHOM AIIEK-
TPOHUKH U HAHORJIEKTPOHHUKH, COBPEMEHHBIMHM IIPOIPAMMHBIMM CPEICTBAMU MX MOJEIUPOBAHMS U
MIPOEKTUPOBAHUS;, METOJaMHU KOMITbIOTEPHOTO MPOEKTUPOBAHUS U HKCIIEPUMEHTAIBHOIO UCCIIEN0-
BaHUSI MUKPOBOJIHOBBIX HMPUOOPOB M YCTPOICTB; MHPOpManueil 00 obaacTax NMpUMEHEHHs U Tie-
PCHEKTHBAaX pa3BUTHUsS MPHUOOPOB, YCTPONUCTB U METOAOB KBAHTOBOM M ONTHYECKOM 3JIEKTPOHUKH.

4 Conep:xaHue U CTPYKTYpPa AUCUMIJIMHBI

4.1 Conepxxanue pas3aeioB AUCHUIITHHBI
B Tabnune 1 mpuBoauTCs onucaHue coAepKaHus TUCHUIUIMHBI, CTPYKTYPHUPOBaHHOE IO pase-
JaM, C yKa3aHHeM I10 KaKA0MY paszieny GOopMbI TEKYIIEro KOHTPOJIS: 3aliTa J1adopaTopHoii pa-
60ts1 (JIP), xomnoxBuym (K), py6exnsiit koutpons (PK), tectuposanue (T).

Tab6mumna 1
Ne HaumenoBanue pa3aenos Kon ®dopma
pas- KOHTPOJIUTYEM | TEKYyIIEro
nena oif KOMIIe- | KOHTPOJIS

TeHuu  (WH
ee 4acTH)




KpaTkas wcropusi pa3BUTHS JJEKTPOMArHeTH3Ma M OIeKTpoHHMKH. Mcropusa
paavo u TeneBuAeHusA. Onoxa MHTepHeTa. VcTopusi co3maHUS U Pa3BUTHA
9JIEMEHTHOI 0a3bl 3JIEKTPOHHUKH

OK-7, TIK-2

(JIP), (K),
(PK), T).

YpaBHeHuss MakcBeiuia 3JI€KTpPOMarHuTHOro mois. B3ammoneiictBue 3aps-
JKEHHBIX YacTHI] C 3JIEKTPOMAarHUTHBIM nojeM. YpaBHeHue lllpeaunrepa u
BOJIHOBast (YHKIHMS 3JEKTPOHAa B TBepAoM Teie. OCHOBBI 30HHOH TeopHu
TBepaoro Tesa. OCOOEHHOCTH CTPOCHUS TBepAbIX Tel. CBOOOIHBIE 3JIEKTPOHBI
B TBEpABIX Tenax. 30Ha bpuimmosHa M KBasHUMIIYJBC 3JEKTPOHA. 3aKOH
qucriepcud. MeToapl pacdeTa 30HHONH CTPYKTYpPBI. 30HHAsl CTPYKTypa MeTal-
JIOB, MOJIyIPOBOJHHUKOB U TU3JIEKTPUKOB. JIMHaMUKa HOCHUTENEH 3apsaaa TBep-
JIBIX T€J B 3JIEKTPUUYECKUX M MATHUTHBIX ITOJIAX

OK-7, IIK-2

(JIP), (K),
(PK), T).

ONEeKTPONPOBOMAHOCTh  KPUCTAIOB. MEXaHU3MBI pPAacCEIHUS IJIEKTPOHOB.
IIponeccel mepeHoca HoCUTENEH 3apsa B MOdynpoBogHuKax. CoOCTBeHHas U
IIPUMECHAs MPOBOAUMOCTb IOJIYNPOBOAHUKOB. DJIEKTPOHHO-IBIPOYHBIE IIEpe-
XoJbl. PaBHOBECHOE M CTallMOHAPHO-HEPABHOBECHOE COCTOSHUE IMOIYITPOBOIHU-
ka. TepMosneKTprUYecKre U TalbBaHOMAarHUTHBIE TPHOOPHI U ycTpolicTBa. ['e-
Hepanust 1 peKOMOMHAIM HocuTenel 3apsna. OnTudeckue cBoiicTBa MOIy-
NpOBOAHHUKOB. PoTORNEKTpHUECKUE siBIeHN. CBEpXIPOBOAUMOCTb.

OK-7, TIK-2

(JIP), (K),
(PK), T).

DNIEKTPONPOBOJHOCTh  KPUCTAJUIOB. MeXaHU3Mbl PAacCEesHHUsI AJIEKTPOHOB.
[Ipomeccr mepeHOca HOCHUTENCH 3apsana B MONyHnpoBonHukax. CoOCTBeHHAs U
MpUMECHas MPOBOAUMOCTDL IOJTYHIPOBOJAHUKOB. BHCKTpOHHO-}ILIpO‘-IHLIe nepe-
XoJ6l. PaBHOBECHOE U CTallMOHAPHO-HEPAaBHOBECHOE COCTOSHHUE MOTYIIPOBOIHU-
ka. TepMonnekTpryeckre U ralbBaHOMAarHUTHBIE TIPHOOPHI U ycTpoiicTea. [e-
Hepanus U peKOMOWHAINUS HOCHTENCH 3apsaaa. ONTHYECKHUEe CBOWCTBA MOJTY-
npoBoAHUKOB. DoTodNEeKTpHUecKHe siBIeHHsI. CBEpXIPOBOIUMOCTD.

OK-7, IIK-2

(JIP), (K),
(PK), T).

KoHTakThl MeTalul — MONYMPOBOJHUK U AUDIICKTPUK-MONYTPOBOAHUK. [loiy-
MPOBOJHUKOBEIC MPUOOPHI, OCHOBAaHHBIC HA HCIIOJIb30BAHUU IJICKTPUUYCCKUX
CBOMCTB 3JICKTPOHHO-ABIPOYHBIX MEPEXOIOB U KOHTAKTOB METAIUT - MOJYIMPO-
BOJIHHK. HOJ’IprOBOI[HI/IKOBI)Ie JAUOJbI.

[Mepexonpr [Ixo3edcona u CKBUIBI. BumonsipHble TPaH3UCTOPBHI U THPHCTOPHI.
[MoneBbie TPaH3UCTOPBI U MPUOOPHI C 3apsiIOBON CBsi3bt0. CHIIOBBIE MOJIYIIPO-
BOJHUKOBBIE TPUOOPHI U TPUOOPHI 111 pabOThI MPH IKCTPEMATHHBIX TEMITE-

parypax.

OK-7, IIK-2

(JIP), (K),
(PK), T).

2,3

®dusnyecKkue OCHOBBI KBAHTOBOW M ONTHYECKOW 3JIEKTPOHMKH. IIpHHIMIIEI pa-
00TBI Ma3epoB U JIa3epOB, HHBEPCHS HACEICHHOCTEH, METOIbl HAKauKH. DHepre-
TUYECKUE COCTOSHMSI KBAHTOBBIX CHCTEM; KBAHTOBBIE IEPEXOJbl IPU B3au-
MO}ICI\/’ICTBI/II/I C DJICKTPOMAarHUTHBIM U3JTYUYCHUCM. CrioHTaHHOE U BBIHYXKACHHOC
n3inydeHne, koddhuumenTel DHHINTEHHA; ONTUYECKUE XapAKTEPUCTUKU Bellle-
ctBa, coorHomeHus: Kpamepca-Kponura. Ycunenue u reHepauust 3Ja€KTpo-
MarHUTHOTO HM3Iy4eHUs. TBeproTeNnbHbIE Ja3ephl, X OCOOEHHOCTH M XapaKTe-
puctuku. JKunKoCTHBIE Ja3epsl Ha OpraHndeckux kpacurensax. IloxynpoBogHu-
KOBBIE CBETOJHMOABI M J1a3ephl. ['erepocBeToano sl U rereponasepsl. Jlazepsl Ha
KBAHTOBBIX SIMaxX M KBAHTOBBIX TOUKaX.

OK-7, IIK-2

(JIP), (K),
(PK), T).

®Du3HUecKUe OCHOBBI 3JICKTPOHHO-IMHCCUOHHBIX METOJOB HCCIENOBaHMS IIO-
BEPXHOCTH TBEPABIX TEJI. DJIeMEHTapHBIE IPOIECCHI TP B3aNMOACHCTBHIH JJICK-
TPOHOB, aTOMHBIX YaCTHUI] K HOHOB C TBEPJBIM TeJIOM. PaccesHue 3JeKTpOHOB Ha
M30JIMPOBaHHEIX artoMmax. Dorodpdexr. Bropuunas >IEKTpOHHAS SMHUCCHS.
Honnoe pacnbsuieHne. KananupoBaHue 3apspkeHHBIX aCcTHI] B KPUCTAIIIAX.

OK-7, TIK-2

(JIP), (K),
(PK), T).

4.2 CTpyKTypa JUCHUILIHHBI (MOIYJIA)

Ob0masi TpyaoeMKoOCTh AUCHUILIMHBI cocTaBisieT S 3E (180 4.)
Tabmuma 2

Bua padorsl TpynoeMKOCTh, 4aCOB

S cemecTp

Bcero

OO0mas Tpy10eMKOCTh (B 32a4eTHBIX eJUHHU- 180
nax)

180

KonrakTHas padora (B yacax): 68

68

Jlexyuu (J1) 34

34

Jlabopamopuwie pabomul (JIP) 34

34

CamocTosiTesibHasi padora: 85

85




Bup pa6otsl TpynoeMKOCTh, 4aCOB
5 cemecTp Bcero
Kypcosoii npoekt (KII)
CamMocTosTeNnbHOE U3YyUEHUE Pa3/IeIoB 85 85
ITonroroBka m ciaya SK3aMeHa 27 27
Buja uToroBoro KOHTpoJIst IK3aMeH

4.3 JIaGopaTopHbie padoThI

JlaGopaTopHBIi MPAKTUKYM SIBJISIETCS] BXKHBIM 3JIEMEHTOM OOY4YeHHs, T.K. IPUBUBAET HABBIKU
CaMOCTOSITENTLHON padOThl HAa pa3IMYHOM Ja0OpPaTOPHOM OOOPYIOBAaHHUHM M YMEHHE I0JIb30BATHCA
pasIMYHBIMU IPUOOPAMU U UHCTPYMEHTaMH.

OO0uue Tpe6OBaHNSA K CTYAEHTY, BHINOJIHAIOLIEMY JA00PATOPHBINA MPAKTHKYM

BrimonHenue kax o 1abopaTopHOH paboOThl CKIIaBIBACTCS U3 CIEIYIONINX 3TAIOB.

1. CamocTosiTeJIbHASA MOATOTOBKA CTYAeHTOB K padote. [lepen HauamoM paboOThI CTYJCHTHI
JIOJKHBI YETKO NPEACTaBIATh ceOe Lenb padoThl, 3HaTh CXEMY, METOJ M3MEpEHHUs, (PU3HUECKYIO
CYIIHOCTb OXHJIAeMBbIX pe3yJbTaToB. JlOJKEH ObITh MOATOTOBJIEH MTPOTOKOJ U3MEPEHH, CoepKa-
IIMHA TaOJIULIBI JUIs 3alIUCH PE3yJIbTaTOB U3MEPEHHUH 1 OCHOBHBIE pacueTHbIe (popMyJibl. CTyIE€HTHI,
HE MOATOTOBHBILHUECS K pabOTe B COOTBETCTBUU C 3TUMH TPEOOBAHUSMH, K BBITOJHEHUIO PAOOTHI
HE JIONyCKarTCA.

2. IlpoBeneHue 3KCMEPUMEHTA. DTOT ATAIl OCYIIECTBISETCSI B COOTBETCTBUM C METOIUYE-
CKUMM yKa3aHHUSAMH, KOTOpBIE COZEpKaTCs B OIMCAHUM K Kax10i padore. JlabopatopHsle u3mepe-
HUS Ha CTEHJIE CTYACHT MOKET HayaTh TOJBKO MOCIIe COOECEeIOBAHMUS C IperogaBaTeeM U Moryye-
HUSl COOTBETCTBYIOLIErO JoIycka. JIroOble M3MEHEHHs B CXeMe IPOBOJATCS NPHU OTKIFOYEHHH
CXEMBbI OT UCTOYHMKA HANPsDKEHUs. Pe3yabTaThl U3MEPEHNUs IPOBEPSAIOTCS MIPENOAABATEIEM.

3. CocraBieHue or4yera 0 mpojaejdanHoi padore. K oruery o BbINOJHEHHOI padore
NPeAbABJIAITCS CJIeAyoue TpeOOBaHUSA:

3.1. OTder AOMKEH CoOAEp)KaTh HMCUEPHIBIBAIONIME JaHHBIC, KaK O 1MW padoOThl, TaK M O

pe3yJsibTaTax B CIEAYIOUIEH 110CIIE0BATEIbHOCTH!

a) 3amanue

6) Cxema yCTaHOBKHU U OITUCAHUE METOJUKU U3MEPEHUIA.

B) [lepBHuHBIE SKCTIEPUMEHTANIbHBIE PE3YJIbTATHI 3a MOANUCHIO IPENoJaBaTes

r) Pesynprarel 06paboTKH SKCIIEPUMEHTAIBHBIX JAHHBIX, BKJItOYask rpaduku , TabIu-
IbI.

1) O61ue BEIBOJIBI 0 paboTe M 3aKJIIOYSHHE, O KaUeCTBE MCCIIEJOBAHHBIX MAaTEPUAIOB.

3.2. TekcT oT4eTa JOKEH OBITh HAIMCAH aKKypaTHO W Pa300OpUYMBO OT PYKH WIIM TIPEICTaB-
JIeH B BUJI€ pacledyaTku, MMocie KOMIBIOTEPHOH BepcTKU. B 000X cilydasx TEKCT IOJDKEH Ipen-
CTaBIATh COOOM JIOTMUECKOe M3JI0KEHME cylecTBa Bomnpoca. Henonyctumo npuseneHue Gopmyi,
Tabnui 6e3 pa3bsICHEHH BceX 0003HA4YeHW W cokpamieHuid. OTyeT MOJKEeH OBITh MOHSATEH IS
KaX/I0r0 YUTAIOLIET0 0€3 KaKuX-1100 JOMOJHUTENbHBIX BOIIPOCOB Y COCTABUTENIEH OTYETa.

3.3. ITomy4yeHHbIE 3aBHUCUMOCTH JIOJKHBI COIPOBOXAATHCS TEOPETHUECKUM OOOCHOBAaHHBIM
O0OBSICHEHHEM NMPUYUH BIUAIOIIMX HA UX XOM, AJI Yero B IPOLECCe COCTABICHUS OTUETA CTYJECHT
00513aH 110 JINTepaTypPHbIM UCTOYHUKAM O3HAKOMUTHCS C MATEPHAIIOM , KOTOPBINA ObLT 0OBEKTOM €ro
uccieloBaHus B JabopaTopuu. be3 Takoro 03HaKOMJIEHUS C UCIIBITYEMBIM METOOM CTY/EHT He Oy -
JIET B COCTOSIHMM J1aTh IPAaBWIbHBIN aHAIW3 IMPOLIECCOB, NPOUCXOASIIUX B MaTepuaie MpU IKC-
HEpUMEHTE.

4. 3ammuTa Ja0opaTopHOii padoThI ¢ MpeAcTaBJdeHHeM oT4yeTa. [Ipu cnade oTyera cryneH-
ThI JOJDKHBI 1T0Ka3aTh IOHMMAaHUE CYIIIHOCTU (PU3NYECKUX SIBICHUH B MCCIIEIOBAHHBIX MaTepHasax,
OOBSICHUTH TIOTY4YEHHBIE PE3YJIbTAThl U CAENATh BBIBOALI. [Ipu paboTe B 1abopaTopuu HEOOXOIUMO
CTPOTO BBINOJIHATH BCE IIPAaBUJIa TEXHUKU O0€30IIACHOCTU U yKa3aHUs MPENoAaBaTeNs.

Ilepeuennb JadopaTopHbIX padoT(koHTpoIMpyembie kommeTeHuu OK-7, T1K-2)
Tabmuma 3



HanmenoBanue 1a00paTOpHBIX padoT

KoJa-Bo
4acoB

2

HccnenoBanue TepMOIIEKTPUYECKUX CBOMCTB MOTYTPOBOTHUKOBBIX
MaTepuajoB

Onpez[eneHI/Ie KOHIOCHTpAIlun HOCHUTEIIeH 3apsd/a B IIOJIYIIPOBOAHUKAX

Omnpenenenre oNTUYECKON IUPUHBI 3aIPELICHHON 30HBI ITOP CIEK-
TPaJIbHBIM 3aBUCUMOCTSIM IIOTJIOLICHUS IIOJyIIPOBOJHUKA

Omnpenenenne nudPpy3noHHON JUTMHBI HEOCHOBHBIX HOCUTEJICH 3apsiia

W3mepenue npeiidoBoii MOIBMKHOCTH HEOCHOBHBIX HOCUTENICH 3apsiaa

HccnenoBanue mapaMeTpoB MOy IPOBOIHUKOBBIX IPHOOPOB B
nporpaMMHOii o6omouke Workbench

HccnenoBanue GgoTope3ncTopon

Wccnegopanme CBCTOMU3JIYHYAIOIINX AUO0J0B

O (R [(QA| &N [k W |

HccnegoBanue XAPaKTCPHUCTUK BAKYYMHOI'O TpuoJa
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4.4 KypcoBasi npoekT (KypcoBasi padoTa) He npeaycmorpena YII

4.5 CamocTosiTe/IbHOE M3YyYeHHEe Pa3/1eI0B M CUHMIIHHBI

CamocrosTenbHas paboTa OpraHM30BaHa B COOTBETCTBUE C TEXHOJOTMEH MNpoOIEeMHOTO
oOydeHus U npearnoiaraeT cienyrmue GopMbl aKTUBHOCTH:
- CaMOCTOsITeNIbHAsI MPOPA00TKa YU4eOHO-TIPOOIEMHBIX 33/a4, BBIMOJHIEMAs C IPUBICYCHUEM
OCHOBHOM U JIOTIOJIHUTEIBHOMN JIUTEPATYPBI;
- MOUCK HAYYHO-TEXHUYECKOW HMH(OpMAIMKU B OTKPHITHIX MCTOYHUKAX C IENBI0 aHAIHM3a U
BBISIBJICHHSI KJTFOUEBBIX OCOOEHHOCTEH.
Humxe npuBoanuThCs epeyeHb BOMPOCOB BHIHOCHMBIX HA CAMOCTOATEIBHOE N3YUEHHE T10
pazzenaM JUCHUILIMHBI C YKa3aHUEM MPUMEPHOTro o0bemMa 4acoB:

Tab6mnuma 4
Ne Bonpockl, BBIHOCHMbIE HA CAMOCTOSITE/IbHOE H3yUeHHe Kou-Bo
pasaea 4acoB




OnTOo37eKTPOHHBIE TIOTYIPOBOTHUKOBBIE TPHOOPHI.

TepmosnexTpudeckne u raTbBaHOMarHUTHBIE IPHOOPHI M yCTPONCTBA.
CuinoBble MOJTYNPOBOJIHUKOBBIE MPUOOPHI U MPUOOPHI Il pabOTH MpHU
9KCTPEMAIIBHBIX TEMIIEPATypPax.

[MomynipoBOJHUKOBBIE IPUOOPHI MUKPOAJIEKTPOHUKH M HAHORJIEKTPOHUKH.
®uznueckre OrpaHUYEHNSI MUKPOMHHHUATIOPU3AIUNA HHTETPAIbHBIX
s1eMeHTOB. [lepcrniekTUBHBIE HANPABICHUS Pa3BUTHS HAHODJIEKTPOHHBIX
MPUOOPOB M YCTPOMCTB.
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OcHOBHBIE Y37TbI MUKPOBOJTHOBBIX 3JIEKTPOHHBIX MPUOOPOB. BakyymHbIe
MHUKpPOBOJIHOBbIE NTpHOOpHL. [Ipuniun nelictBus u knaccudukanus. [Ipudo-
2 PBI C KBa3UCTAaTUYECKUM yTipaBiieHHEeM. [I[pubopsl ¢ AMHAMUYECKUM YITpaB- 20
JIEHHEM — KJIIMCTPOHBI, JIaMIIbl Oeryiuei 1 00paTHOM BOJIHBL, IPUOOPHI CO
CKPELICHHBIMU MOJISIMH, THPOPE30HAHCHBIE TPHOOPBHL..

TBeproTenbHbIC Ta3epbl, UX 0COOEHHOCTH M XapaKTEPUCTUKU: PyOHHOBBIN
na3ep, 1a3epbl Ha KpUCTAIIaX M CTEKJIaX, aKTUBUPOBAHHBIX HEOMMOM, BO-
JIOKOHHBIE YCHIIUTEINN | J1a3epbl. JKUIKOCTHBIE JTa3epbl Ha OPraHUIeCKUX
Kkpacurensix. [1oiynpoBOAHUKOBBIE CBETOAMO/BI U JIa3€Phl, KX OCOOCHHOCTH
U XapaKTepUCTUKH. HKEKIIMOHHAs 3IeKTPOIIOMHHECIICHIIHS, YCIIOBHE HH-
BEPCUU B MOJIYPOBOAHNUKAX, KBa3NypOBHU DepMu. AKTHBHbBIE MaTepHaIIbI
CBETOJIMOI0B M MH)KEKIIMOHHBIX JIa3epoB. [ eTepocBeTOIMO/IBI U reTepoia-
3epsl. JIazepbl ¢ pa3enbHBIM ONTHYECKUM U 3JICKTPOHHBIM OTPAHUYCHUEM.
Jlazepbl Ha KBAaHTOBBIX SIMaX M KBAHTOBBIX TOYKaX, HCHOJIB3YIOMHE dPPeK-
TBI Pa3MEPHOT0 KBAaHTOBAHUs B HAHOCTPYKTypax. [[pHeMHUKH ONITHYECKOTO
M3ITyYeHHs, UX KJIacCU(pUKANU ¥ TEXHHYECKHe XapakTeprucTuku. [Tomxymnpo-
BOJIHUKOBBIE (POTOMIPHUEMHUKH: (POTOPE3UCTOPHI, HOTOAMOABI, P-i-n-(hoTO-
JIMOJTBI ¥ TaBUHHBIE (POTOIMOIBI, COTHEUHBIE (POTOIIEMEHTHI. MeTO/IbI
MOJTYJISIITH ONITUYECKOTO M3ITyUeHHSL.
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dopmupoBaHue MOTOKOB 3apsikeHHbIX yacTull (I13Y) pasnuyHoil uHTEeH-
CUBHOCTH: JIEKTPOHHBIE U MOHHBIE MTPOKEKTOPHI U MMyIIKH. TpaHCIOPTH-
POBKa IIOTOKOB 3aPsKEHHBIX YaCTHULL: METO/bI YIIPABIEHUS MONEPEUYHBIM Ce-
YEHUEM, UHTEHCUBHOCTBIO, BEKTOPOM U MOJAYJIEM CKOPOCTH; 3JIEKTPOCTATH-
YECKUE, MATHUTHBIE U IIA3MOONTUYECKUE CUCTEMBI, TUHAMHYECKHE CIIOCO-
Obl yIIpaBJIeHUsl; YCKOPEHHUE HOHHBIX TOTOKOB B ILIa3Me.
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S OuneHoyHble MaTepHaabl ISl TEKYIIero U py0e:KHOro KOHTPOJISI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTaluu

Tabmuma 5
Kon
KonTtpons KOHTPOJIUPY- HaunmenoBanue
KonTtponupyembie paziesns o
HBIE TOY- * eMOl KOMIIe- OILIEHOYHOTO
(TeMBI) JUCITUTUTHHBI
KU TeHIUH (WU CpeacTBa
e€ JacTtn)
1. CTpyKTypa U CUMMETpHUS TBEPIBIX TEJL. 1. VYcTHBIN onpoc
JudppaKkOHHBIE METOIBI M MEKATOM- 10 TEMaM
Hasl CBA3b 2. IToaroroBka u
OK-7 3amUTa J1abopaToOpHBIX
[1IK-2 paboT 1Mo AUCITUTUIHHE.
3. TectupoBanue
2 CraTtuueckoe U JUHAMHUUYECKOE OITHca- 1. VceTHBIN
HHE aTOM-aTOMHBIX B3aUMOJICUCTBUI B OIPOC IO TEMAM




KOHJICHCUPOBAHHBIX Tenax. MexaHuue- 2. IToaroroska
CKHE U TEIJIOBBIE CBOMCTBA OK-7 W 3a1muTa jJabopaTop-
[K-2 HBIX paboT Mo Auc-
LUTUIHHE.

3. Tectupona-
HUE

3 DneKTpoHHbIE CBOMCTBA. [IM3IeKTpUKY, 1. VYcrHbIil onpoc 1o
METaJLJIbl, TOIYTPOBOIHUKU TeMaMm

OK-7 2. IloaroroBka u 3a-
[1K-2 IIUTa J1a0OPaTOPHBIX
paboT 1Mo AUCIUIUIMHE.
3. TectupoBanue

@opMBl KOHTPOJIS TEKYIIUX, MPOMEXKYTOUHBIX M HMTOTOBBIX 3HAHUU CTYAEHTOB MO JAHC-
[IUIUTUHE OTPEICISIFOTCS B COOTBETCTBUH C yUEOHBIM TUTAHOM 00pa30BaTEIbHON MPOTPaMMEBI U B CO-
OTBETCTBUU C AercTBYyIoMM [lonoxeHnem o 6anbHO-PEUTUHIOBON CUCTEME OIIEHKH yCIIeBAEMOCTH
cryneHToB KbI'Y.

Ot oOyuaromuxcst TpedyeTcs moceneHNe 3aHsATH, BEITOTHEHHE Ta00paTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHI0BAHHOM JIMTEPATYPO.

[Tpu arTecTanmu 00y4aromuXcs OLIEHUBACTCS Ka4eCTBO PadOTHI Ha 3aHATHUIX (YMEHUE BECTH
JCKYCCHIO, CITIOCOOHOCTh YETKO M €MKO (hOpMYJIMPOBATh CBOW MBICIIH), YPOBEHb IMOJATOTOBKH K
CaMOCTOSITENTFHOM JIeSATEIIbHOCTH, KaueCTBO BBITIOJHEHUS 3afaHuil (Ipe3eHTalui, AOKIAJ0B, BbI-
MOJTHEHUE JTA00OPATOPHBIX padboT U 1Ip.).

Takxke 3a MOCEHIeHUEe 3aHATUI CTYJEHTBI MOTYT Mmoy4uth oT 0- 10 6asios

- OLIEHKA «OTIMYHO» BBICTABIISIETCS CTYJCHTY, eciu Habpano 91 — 100 Gamnos;
OIIEHKa «XOPOIIIO» BBICTABIsIETCs, ecau HaOpaHo 85-90 OannoB
OIICHKA «yJIOBJIETBOPHUTEIILHO» BBICTABIISIETCS, €ciii HaOpaHo 61 —84 Gamios;

- OlIEHKa «HEYJOBIIETBOPUTEIIHHO» BBICTABISAETCS, eciau He HaOpaHo 36-60 GamioB (6amibl
MIPUBEJICHBI C YYETOM IOCEIIaeMOCTH, B COOTBETCTBUH ¢ JeicTByIonmM [lonoxennem o OamibHO-
PEUTHHTOBOM CUCTEME OIIEHKHU ycreBaeMocTH cTyaeHToB KBI'Y).

DopMbI U cofiepKaHNEe PYOeKHOT0 KOHTPOJISI
PyGexHbIif 1 TPOMEKYTOUHBIH KOHTPOJIb OCBOCHHS CTYJIEHTOM JUCIIUIUIMHBI OCYIIECTBIIS-
€TCsl B paMKax OaIbHO-pEHTHHTOBOM CHCTEeMBI. PacripeneneHue 0amioB B COOTBETCTBUU C JICH-
cTBytomuM [lonoxkeHremM o OaJUTbHO-PEUTUHTOBOM CHUCTEME OILIEHKH YCIEBAEMOCTH CTYJEHTOB
KbI'Y npuBeneno B Tadnwuiie:

Ne peritnarosot | KosmokBuym KonTtp. pabota ITocemaemocTs TectupoBanue
TOYKHU
1 7 8 3 5
2 7 8 3 5
3 7 8 4 5

IIpuMepHBIii IepeyeHb BOMPOCOB K 3a4eTy M0 JUCHHUILIMHE (MOTYJII0)

. DHEpPreTUYECKOE CTPOECHUE TBEP/IBIX TEJl. 30HHBIE AUATPAMMBI.

CoOCTBEHHBIII W TNPUMECHBIA MOTYNPOBOAHUKH. MapKHUpOBKa MOIYNPOBOJHUKOBBIX
MaTepUasoB.
. [IpoBOAMMOCTD ¥ MOJBUKHOCTH HOCUTEINIEH 3apsia.
. @yHKIMM pacnpenenenns yactull 1o suepruu (depmu-/Iupaxa u Makcpemna-boiabivana).
. Pactipenenenue Hocureneit 3apsaa B 30Hax. Y poBeHb Oepmu.
. MexaHu3MBbI paccerBaHUsl CBOOOTHBIX HOCUTEIEH 3apsa.
. TemniepaTypHasi 3aBUCUMOCTb 3JIEKTPOINPOBOAHOCTA METAIIOB U MOIYTIPOBOJHHUKOB.
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8. I'enepanusi, pekOMOMHAIIMS HEPABHOBECHBIX HOCHUTENEH 3apsna. Bpems xu3HM HOCUTENeH
3apsna.

9. n¢¢dy3uoHHBIN TOK B OIYIPOBOJIHUKAX. 3aKOH MOJIHOTO TOKA.

10. Ypasuenue nenpepoiBHOCTH. Jnddy3noHHas n1iuHa HOCUTENEH 3apsa.

11. Buasl a51eKTpUYECKUX KOHTAKTOB, TPEOOBAHUS K HUM.

12. P-n-nepexo1 B paBHOBECHH.

13. P-n-niepexo/ B CMELLIEHUH.

14. BAX nieanbHOTO U peagbHOro p-n-nepexoa.

15. TIlpuHuun peicTBusi, peXUMBI pPAaOOTHI, XapaKTEPUCTUKH, YCIOBHOE Trpaduyeckoe
0003HaUYE€HNE U MapKUPOBKA JUOJOB: BRIIPIMUTENbHBIX, BU, UMIYJIbCHBIX..

16. IlpuHuun neicTBusi, peXHUMBI PAaOOTHI, XapPaKTEPUCTUKH, YCIOBHOE Trpaduyeckoe
0003HaUeHNE U MapKUPOBKA TUOJOB: BAPUKAIIOB, CTAOMIUTPOHOB, CTAOUCTOPOB.

17. Ipuntun pevictusi, BAX, 0003HaueHHEe TYHHEIHHOTO JHOA.

18. BBITpAMIAIOMNN KOHTAKT METAJIJI-TIOJYTIPOBOJHUK B PABHOBECHH.

19. BpImpAMIAIOMMIA  KOHTakT METAJI-MOIYNPOBOAHUK B cMmelleHuH. JluomHas w
¢ dy3uoHHAS TEOPUHN BBIPSIMIICHHUSL.

20. KoHTakT MeTaJul — TOJYHOPOBOJHMK C OMMYECKMMH cBOHCTBaMU. CriocoObl
(dbopMupoBaHHUSL.

IIpumepHBbIii NepedyeHb BONPOCOB K IK3aMeHY 0 AMCUMILINHE (MO1YJII0)

Pa3nea 1. ®usnueckne OCHOBBI TBEPJOTEIBHON 3JIEKTPOHUKH

1. BiustHue Temnepatypsl Ha 3J€KTPONPOBOAHOCTD MOIYIIPOBOJIHHUKOB. TepMHUCTOPBL.

2. BausiHue cBeTOBOro OOJy4EHHUS Ha JIEKTPONPOBOJHOCTH MOIYNPOBOAHUKOB. DoTopesu-
CTOpBI.

3. IT - P nepexon B paBHOBECHOM COCTOSIHHH.

4. AHanu3 BOJIbT-aMIIEpPHOM XapaKTepUCTHKU h-p nepexonaa. neanvHas u peanbHast BAX.

5. lllupuHa U eMKOCTh N-p Mepexoa.

6. ®u3uka paboThl U MPUMEHEHHE MOJIEBBIX TPAH3UCTOPOB C N-p MEPEXOIOM.

7. IIpoGoii n-p nepexoaa. Vicronp3oBanue siBIeHUs PoOosi B IpUOOpax.

8. ®usuka paboThl M MPUMEHEHHE TYHHEIbHBIX JUOOB.

9. ®usuka paboThl ¥ NpUMeHeHue o108 ['aHHa.

10. IlpuHnun nedcTBUs U yCTPOUCTBO OUIONIIPHOTO TPAH3UCTOPA.

11. Ilepexon metami-nonynpoBoaHuk. uoas! loTTku.

12. Tunst u usnyeckne ocHOBHI pabotel MJIIT TpaH3uCTOPOB.

13. [TapameTpsl U XapakTepucTUku ounosipubix 1 MIIT TpaH3UCTOPOB, MX CpaBHEHHE.

14. ®usnueckue OCHOBBI PaOOTHI TOTYIPOBOIHUKOBBIX (DOTOIMOAOB M (POTOTPAH3UCTOPOB,
UX IIPUMECHEHUE.

15. Ananu3 BOibT-aMIIEPHON XapaKTEPUCTUKH U PEKUMBI pabOThl (HOTOIMOIOB.

16. Cerousiyyaromiye noayrnpoBOIHUKOBBIEC TIPUOOPHI.

17. T'ereponepexopl. Pu3nka pabOTh U IPUMEHEHHE.

18. MUKpO3JIEKTPOHHKA - OCHOBHBIE MMOHATHUS, KJIACCU(PHUKALINI MUKPOCXEM.

19. AKTHUBHBIE JIEMEHTHI MUKPOCXEM.

20. ITaccuBHBIE AJIEMEHTBI MUKPOCXEM.

Paspnen 2. dusnyeckre OCHOBBI BAKYYMHOU U MJIa3MEHHOW 3JIEKTPOHUKHU

1. KoprryckynsipHbIE M BOJTHOBBIE CBOMCTBA 3JIEKTPOHOB.

2. TepMoaIIeKTpOHHAs SMUCCHSI, aHANIU3 ypaBHeHUsa Pudapacona - J[pmimana.

3. Bausaue amcopOnuy aTOMOB M MOJIEKYJ Ha pabdOTy BBIXOJa DJIEKTPOHOB W3 MeETaylIa.
[1;1eHOYHBIE TEPMOKATOIBI.

4. TIpocTeie MeTAITMYECKUE TepMOoKaTo b, [lapameTpsl 1 BEIOOp MaTepuaina KaTtoja.

5. [lonynpoBoAHMKOBBIE TEPMOKATOABI. OKCUAHBIN KATO/.



6.

7.

OCHOBHBIE 3aKOHOMEPHOCTU (POTOINEKTPOHHON dMUCCHU. CIIOKHBIE MOITYHIPOBOJHUKO-
Bble (JOTOKATO/IBI U UX MIPUMEHEHHE B TpUOOpax.

OCHOBHBIE 3aKOHOMEPHOCTH BTOPUYHOH 3JIEKTPOHHOH smuccuu. duszmka paboOThl U
YCTPOMCTBO (POTOANEKTPOHHBIX YMHOKUTEIEH.

8. ABTO3J’I€KTpOHHa${ OMHUCCHUA U €€ IIPUMCHCHHUC.

9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.

OcHOBHbBIE [JOMYIICHHUS U HCXOJHbIE MPEANOCHUIKM TEOPHHM ABM)KEHHUS SJIEKTPOHOB B
pexume 00bEeMHOTO 3apsia. BakyyMHble AHOIBI.

Tpuoapl. YCcTpoiCTBO, MPUHLAI JEHCTBHS, TAPAMETPBHI.

@usuka paboThI U TapaMeTPbl TETPOJOB U MEHTO/IOB.
OCHOBHBIE TPUHIMIBI JJEKTPOHHOW ONTHUKH. CXOJCTBO M pa3iauuus SJIEKTPOHHOU H
TE€OMETPUUYECKOH OINTHK.

DJIEKTPOCTATUYECKHUE JTUH3BI.

MarHutHsbl€ JTUH3BI.

[TpuHIMIIBI TOCTPOEHUS U pabOTHI ATEKTPOHHO-ONTUYECKUX CUCTEM.
DJEKTPOCTAaTUUECKOE OTKJIOHEHNUE AIEKTPOHHBIX ITyYKOB.

MarautHoe OTKJIOHEHHUE 3JIEKTPOHHBIX MTyYKOB.

Ocuumorpadudeckue 3J1eKTPOHHO-JTy4eBble TPYOKH - YCTPOUCTBO U (PU3UKA paOOTHI.
YepHo-06eble U IBETHBIE KUHECKOIIBI - YCTPOMCTBO U Ppu3uKa padOoTHI.

[Tepenaroriue 371€KTPOHHO-TY4YEBbIE TPYOKH.

®dusuka paboThl KJIMCTPOHOB.

Jlammiel Gerymeit 1 0OpaTHOM BOJIHBI.

®dusuvecKre 0OCHOBBI Pa0OTHI MATHETPOHOB.

THUNBI CTOTKHOBEHUH 2JIEKTPOHOB C TSKEJNBIMU YaCTUI[AMH M UX KOJIMYECTBEHHBIE XapaK-
TEPUCTUKH.

[Tporecchl 0Opa3oBanus BO30YKJICHHBIX aTOMOB U MOJIEKYJI B YCJIOBHUSX pa3ps/a.
[Tporeccr 0OpazoBaHus U THOETHU 3apsSHKEHHBIX YaCTHI] B pa3psiaax.
HecamocTtosTenbHbIH pa3psii U ero pUuMeHeHne B Mpuoopax.

[Ipo6oii pa3psiiHoro npomexxyTka. 3akoH Ilamiena.

Tneronmii pa3psia. Y cinoBHst BOSHUKHOBEHUS 1 (PEHOMEHOJIOTHYECKOE OMMCAaHUE.

AHanu3 nporeccoB, CTPyKTypa 1 MpUMEHEHHE B MPUOOpax KaTOAHBIX o0jacTel paspsa.
®du3uKa U IPUMEHEHHUE TyTOBOTO pa3psaa.

®du3nka U NPUMEHEHNE UCKPOBOTO pa3psia.

I1nazma. OCHOBHBIE OHATHSL, TApAMETPBI, CBOICTBA.

Pasznen 3. ®usndeckue OCHOBEI ONTHYECCKOM SJICKTPOHUKHA
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. I/ICHYCKaHI/Ie " MOTJIOMCHUE U3JIYUCHUSA TIPU B33PIMO)I€I>'ICTBHI/I KBAHTOBBIX CUCTEM H JJICK-

TpoMarHuTHOTO nosisd. Koadduimentsl DWHIITEHA U CBA3b MEXYy HUMH.

. I/IHBepCHaﬂ HACCJICHHOCTD, YCJIOBUA €€ BOBHUKHOBCHUSA, YCUIICHHUEC CUI'HAJIa B HHBepCHOﬁ

cpere.

. dopma ¥ mrpUHA CIEKTPAIbHBIX JTUHUM.

. Ob1ee yCcTpoHCTBO U KpaTKOE OMMCAHNE OCHOBHBIX 3JIEMEHTOB JIa3epa.

. Crioco0sI co3/1annsi HHBEPCHOM HACEIEHHOCTH.

. YcnoBus cO31aHNs UHBEPCHOM HACEIEHHOCTH. JIBYX, TPEX U YETHIPEX YPOBHEBBIE CXEMBI,

UX CpaBHEHHE.

. OnTudeckue pe3oHaTopBbl.

CpoiicTBa J1a3epHOTO U3IMY4YeHHUs] (MOHOXPOMATUYHOCTh, KOT€PEHTHOCTh, HAampaBJIcH-
HOCTb, MOIITHOCTB ).
OnTosnextponuka. OcHOBHble ompeneneHus. [lpuHIMNUAIbHBIE MPEUMYIIECTBA
OIITO3JIEKTPOHHBIX MPUOOPOB U yCTPOHCTB. [IepCcrieKTHBBI Pa3BUTHS ONITOIIEKTPOHUKH.
. CBeToaMoIpl KaK UICTOYHUKH U3ITYYESHUS JUIsl ONTOAIEKTPOHUKH.
. ITH)KeKIIMOHHBIE MTOTYTIPOBOIHUKOBBIE JIa3ephl - (PU3NYECKHE OCHOBBI PAOOTHI.



12. ®0TOANEKTPOHHBIE PUEMHHUKH H3IYYCHUS - 00Iasi XapaKTepUCTUKA U CpaBHEHUE MPHU-
€MHHUKOB pa3nuyHoro tuma. @OoTonpueMHHKH Ha OCHOBE (poTope3ncTtopoB U (¢oTO-
auonasl. DOTOTPaH3UCTOPHI.

13. ®usnyeckne OCHOBBI MOAYJSILUU JIA3€PHOTO HM3Iy4deHUs. ONTHYECKHE MOIYJIATOPBI.
HednexTops.

14. OnTrdeckue CBETOBOJBI M BOJIOKOHHO-ONTHYECKHE KaOeau. YCTpoiCTBa IJisi BBOAA U
BBIBOJIa CUTHAJIA, ONITUYECKUE PA3bEMBI, PA3BETBUTEIIN, CMECUTEIH.

15. CrpykTypa BOJIOKOHHO-ONTHYECKON JIMHUU CBSI3M U KPaTKasl XapaKTEPUCTHKA €€ OCHOB-
HBIX JJIEMEHTOB.

16. T'onorpadusi, npuHIUNI pabOThI roJI0rpapuuecKoro yCTpocTBa st 3allOMUHAHUS U Xpa-
HEHUS HHPOPMAITHIH.

17. Opranbl 3peHusi yenoBeKka, UX OCOOCHHOCTH, TpeOOBaHMS K CHCTEMaM OTOOpakKeHUS
UHGOPMAIIUU C ITUX TTO3UIUH.

18. CpaBHHUTENTBHAS XapaKTEPUCTUKA OCHOBHBIX CUCTEM OTOOpaskeHusl HH(GOpMaIUu.

19. CpoiicTBa XHIKHX KPUCTAJUIOB WM TMPHUHIMIBI WX HCIOJNB30BAHUS IS OTOOpaKEHUS
uHbopMaIuu.

20. XXuakokpucTalM4ecKue 3KpaHbl — CTPYKTypa U 0COOEHHOCTH. Jl0CTOMHCTBA M HEJO-
CTaTKH KUJKOKPHUCTAJUIMYECKUX 3KPAHOB.

Tabmuma 6
Ne HanmeHnoBanue TeMbl Kon Otamnel  popMHUpPOBa-
KOJI- KOHTPOJ HUA KOMIICTCHIIMH
JJOKBU urTy- IMMOKa3aTeC/in U KpUTe-
yma eMoi pun OLICHUBAHUS
KOMIIe- pe3ynpTaToB 00yde-
TCHIUU HH
(umu ee
JaCTH)
1 Kpatkas mcropus pa3BuUTHS dJeKTpoMarHetmsma u 3iek- | OK-7, KoanoxkBuym Nel
Tponuku. Mcropus paguo u TeneBuaeHus. Jnoxa Mutep- | TIK-2 3HATh: TEPMHHBI, 110-
Hera. Vcropus co3maHus M pa3BUTHS JJICMEHTHOH 0a3bl HSTHUS, METOJIBI U
SJIEKTPOHUKH MPUHLIUTIH (hr3nde-
VpaBHeHuss MakcBesia 3J1€KTPOMarHUTHOro moJs. Bi3a- CKHMX OCHOB DJICK-
UMOJICHCTBUE 3apsDKEHHBIX YaCTHI[ C 3JICKTPOMArHMT- TPOHUKH U HAaHODJICK-
HeIM miosieM. YpaBHenue lllpenunrepa u BoJHOBas TPOHUKH
(GyHKIMS dyeKTpoHA B TBepaoM Tene. OCHOBHI 30HHOM YMeTs: onepupoBath
Teopuu TBepAoro Tteiaa. OCOOEHHOCTH CTPOEHMS TBEPIBIX TepMHHAMHU, TIOHSITH-
Ten. CBOOO/HBIE 3JEKTPOHBI B TBEPABIX Telax. 30HA SIMH, METOZIaMH U
bpuiutiosHa M KBa3HMMIYJIbC DIIEKTPOHA. 3aKOH JTUCTIEp- NPUHLUIAMH GHU3HIe-
cun. MeTonpl pacueta 30HHON CTPYKTYypbl. 30HHad CKHX OCHOB DJIEK-
CTPYKTypa METaJUIOB, MOJYPOBOJAHUKOB H JHIJICKTPH - TPOHUKH U HAaHOJJICK-
KOB. /lMHaMUKa HOCHUTENEH 3apsAaa TBEPIBIX TENl B JJIEK- TPOHUKH; PEIIaTh
TPUYCCKUX U MAaTrHUTHBIX MOJIAX y‘le6HLIe 3a4a4U 110
oOpasiy.
Baagern: TEPMH-
HaMH, IIOHATUAMU H
METOIaMU u
NpUHIUIAME  (H3H-
YEeCKUX OCHOB JJICK-
TPOHHUKH 51
HAHODJIEKTPOHHUKU
2 DIIEKTPONPOBOAHOCTh KpucTauioB. Mexanusmel pacces- | OK-7, Bropoii 3Tan
Husl 35ekTpoHoB. [Iponecchl nepeHoca Hocutenen 3apsaa | 11IK-2 3HaTh: pyHAAMEH-
B nonynpoBogHukax. CoOCTBEHHAss U MPUMECHAs! TIPOBO- TaJIbHbIE YPaBHEHUS
JMMOCTH TIOJIYIPOBOJHHUKOB. DJIEKTPOHHO-ABIPOYHbIE IIe- (u3nUecKuX OCHOB
pexonpl. PaBHOBeCHOE M  CTaMOHApHO-HEPABHOBECHOE HIIEKTPOHUKH U




COCTOSIHME TIOJYNPOBOMHUKA. TepMOIIEKTPUUECKUE U
ralbBaHOMarHUTHBIE PUOOPEI U ycTpoiicTBa. I 'eHeparus
U pekoMOWHamus HocuTened 3apsma. Onrmueckue
CBOMCTBAa TONYNPOBOMHUKOB. DoTo3NIEKTpUUECKUE
siieHus. CBepXIPOBOIUMOCTb.

duznyeckne OCHOBHI KBAaHTOBOM M ONTHYECKOM DIIEK-
TpOHHKH. [IpUHIIATIEI pabOTHI Ma3epoB W JIa3epPOB, HHBEP-
CHsl HACEJICHHOCTEH, METOABl HAaKaYKU. OHEPreTUUYECKUE
COCTOSIHMSI KBAHTOBBIX CHUCTEM; KBAHTOBBIC NIEPEXOABI NPU
BSaI/IMOIIefICTBPIPI C SHCKTpOMaI‘HI/ITHBIM I/ISJ'IyT-IeHI/IeM.
CIHiOHTaHHOE W BBIHYKJCHHOE M3ITyYCHHUE, KOOPPHIIUCHTHI
OUHIITEHHA; ONTUYECKUE XapAKTEPUCTUKU BEIIECTBA, CO-
otHomreHus: Kpamepca-Kponnra. Ycunenue u reHepariust
SHGKTpOMaFHI/ITHOI‘O I/ISJ]y‘-IeHI/ISI. TBep)Z[OTeJ'II)HI)Ie na3ep1)1,
X OCOOCHHOCTH M XapaKTePUCTUKH. JKUIKOCTHBIC Ja3ephl
Ha OpraHNYecKuX Kpacurensx. [1odympoBOTHUKOBEIE CBe-
TOAMOIBI M Ja3ephl. | eTepoCBETOMNOMBI U TeTePOIa3ephl.
Ha3ep51 Ha KBAHTOBLIX siMaX U KBAHTOBBIX TOYKaAX.

HAHORJIEKTPOHUKH
Ymers: nonyvars u
aHaAJIM3UPOBAThH
(dbyHIaMEHTaTbHBIC
ypaBHEHUS; peuaThb
y4eOHbIe 3aa49H, Xa-
paKkTepHBIM B TIPOH3-
BOJICTBE U3JEIIHN
JIEKTPOHUKHU U
HAHORJIEKTPOHUKH;
Baagers: metomamu
MOJIYYCHUS] U aHAJIU-
3a  (yHIaAMeHTalb-
HBIX YPaBHEHU; Me-
TOaMHU TIOCTPOEHHUS
W pemieHds 3ajad
(U3UYECKHIM  OCHO-
BaM DJIEKTPOHUKH W
HAHOAJIEKTPOHUKH
BO3HHUKAIOIIIX B
TEXHOJIOTHH TIPOU3-
BOJICTBA MaTepHajoB
A U3OEIUN  DIIEK-
TPOHHOM TEXHUKH;

KoHTakTel MeTam1 — NoJympOBOHUK U AMDIEKTPHUK-TIONY -
npoBogHUK. [lomynpoBogHUKOBBIE TPHOOPHI, OCHOBAH-
HblE€ Ha HCIOJIb30BaHUHM 3JEKTPUUYECKUX CBOWCTB 3JIEK-
TPOHHO-JIBIPOYHBIX MEPEX0J0B U KOHTAKTOB METal - IO-
JTynpoBOJHUK. I10IynIpOBOHIUKOBBIE AUOIBI.

[epexonp! [Ixo3edcoHa u cKkBUABL. bumonspHble TpaH3U-

CTOPBI U TUPUCTOPHL. [loneBble TpaH3UCTOPBI U IPHOOPHI C

3apsiioBoi  CBsA3bl0. CUJIOBBIE TOJIYNPOBOJHUKOBBIE

npuOOpbl U MpUOOPHI sl pabOTHl MPU IKCTPEMaTbHBIX

TeMIIEepaTypax.

®u3nvecKkre 0OCHOBBI AIEKTPOHHO-IMHUCCHOHHBIX METOJIOB

HCCIIEIOBAHUS TOBEPXHOCTH TBEPJBIX TENl. DIEMEHTAapHbBIE

MPOLECCH NPH B3aUMOJEHCTBUU 3JIEKTPOHOB, aTOMHBIX

YacTHUI M HOHOB C TBEPABIM TeJIOM. PaccesHre 37eKTpOHOB

Ha u30NMpoBaHHBIX aromax. Doroaddexr. Bropuunas

anekTpoHHas smuccusi. MonHoe pacnbuienune. Kanamupo-

BaHHE 3aPSKEHHBIX YacTHUI] B KPHCTAILIAX.

OK-7,
I1K-2

Konnoxksuym Ne3
3HATh: METObI
BBISBJICHUS U
paccMOTpeHus
€CTECTBEHHOHAYYHOU
CYIITHOCTH TpO0IeM B
00JI1acTH HAaHODJIEK-
TPOHHKH, BO3HU-
KAIOIINX MIPU MPOU3-
BOJICTBE M (DYHKITH-
OHUPOBAHUHU U3
ANIEKTPOHHOM Tex-
HHUKHU;

YMeTh: BBISBIATE U
aHAJTU3UPOBATH POJIb
ANEKTPOHUKU U
HAHOAJIEKTPOHHUKH U
(YHKIIMOHUPOBAHUS
U3JIEIUI DIIEKTPOH-
HOM TEXHUKHU,
Baagers: MeTomamu
omucanus  (usznye-
CKMX OCHOB DJJIEK-
TPOHHUKH n
HaHORJICKTPOHUKH,
MPEACTABIIIOMINX
WHTEpEeC TPU TPOU3-
BOJICTBE M OKCILTya-
Taluu TpHOOPOB |
W3ETUN  3JIEKTPOH-
HOM TEXHUKHU




[Ipu moAroToBKe K KOJUIOKBHYMaM IO JAUCHUILIMHE HEOOXOIUMO HCIOIb30BATh COOTBET-
CTBYIOILIE pa3/ielibl OCHOBHOM U JIOTIOJIHUTENBHON JTUTEPaTyphl, PEKOMEHJIO0BAHHON JIEKTOPOM
Ha NEPBOM 3aHATHU MO JUCHUIUIMHE. 3HAYUTEIbHYIO IOMOLIb B MOATOTOBKE K KOJUIOKBUYMY
MOTYT OKa3aTh 3amuch (KOHCIEKTHI) JEKUUH, KOTOphIE MPOBOIMINCH BO BpeMs ayAUTOPHBIX
3aHATUN 10 JUCUUIUIMHE. B KOHIle KaXaoW TeMbl MO JAaHHOM IUCLMIIMHE  CTyACHTaM
Mpe/yIaraloTcs KOHTPOJIbHBIE BOMPOCHI, KOTOPbIE KpPAaTKO pacCcMaTpUBAIOTCA MOCIE JIEKIUU U
Oosiee NeTaIbHO Pa3OUPAIOTCS HA MPAKTHUECKUX 3aHATHUSIX.

[Tpu noaroToBKE K KOJUIOKBHyMaM L€JIeCO00pa3HO 00paIiaThCsl K MHTEPHET pecypcaM
10 JAHHOW JUCLMILIMHE, KOTOPbIE PEKOMEH/I0BAHBI NIPENIOAaBATEIIEM B HAYaJIe U3yUEHUs AMC-
LUIUTHHBI.

ITpu MOAroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCS IOCEIIEHUE KOHCYIbTALNM, IPOBO-
JTUMBIX MpernoJiaBaTesieM, a Takke oopalieHue kK cailty npenoaasarens. Ctynentsl depe3 UH-
TEpHET UMEIOT JOCTYI K y4eOHO-METOMUYECKUM H3JaHHUSIM BEIyIIUX By30B Poccum.

Kputepun onleHUBaHHMA HA KOJUIOKBHYMAX

Bo Bpems ycTHOro ompoca Ha Ka/J10M KOJZIOKBUYME CTYJICHT MOKET MOJy4uTh 10 15 Oain-

noB. [Ipu 3TOM onieHHUBaeTC :

- BJIQJICHUE TEPMUHAMH, [TOHATUSAMH, IPUHIUIIAMUA TEPMOJAUHAMUKHU JUCIIEPCHBIX CUCTEM;
- SICHOCTb, YETKOCTh U JOKA3aTE€IbHOCTh U3JI0)KEHHSI OTBETOB HA BOIIPOCHI;

- CUCTEMHOCTb 3HAHUM, YMEHUI U HABBIKOB I10 TEME.

1o uToram ycTHOro OIpoca Ha KOJUIOKBUYME CTYJICHTY BBICTaBJISAETCA :

a)14-15 Gannos, ecnu BiajieeT B MOJIHOM 00BbEMe MTPOrpaMMHBIM MaTepUalIOM, BBIHECEH-

HBIM Ha KOJUIOKBHYM, JIOCTATOYHO TITyOOKO OCMBICIIMBAET TeMY (pa3zien), NCUEpPIIBIBAIOIIE OTBE-
YaeT Ha BCE BONPOCHI, BBACISET IIPU 3TOM CaMO€ CYIIECTBEHHOE, YMEET aHAIU3MPOBATH, CPaB-
HUBaET, KiaccupuuupoBaTh, 000011aTh, KOHKPETU3UPOBATh U CUCTEMAaTU3UPOBATh MPOTPAMMHBIIN
MaTepHal, 4eTKo (POpMHUPYET OTBETHI;

6)12-13 6annoB, ecnu BiajeeT yueOHbIM MaTepraioM, BBIHECEHHBIM Ha KOJUIOKBUYM MOYTH
B TIOJTHOM 00beMe (MMEIoTcs TpoOeIbl B 3HAHUSAX TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOMKHBIX
BOTIPOCAX); CAMOCTOSITEIFHO U OTYACTH IPH HABOJSAIINX BOMPOCAX JAET IMOJIHOIIEHHBIE 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
HpOLIECCE OTBETA JOIMYCKAET OMMOKHU IO CYILECTBY BOIPOCA.

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

J1)eCJTH OTBETHI CTYCHTA 110 Y4eOHBIM MaTepHaja KOJUTOKBUYMa OIEHHBAIOTCS KOJINYe-
CTBOM OaiyioB MeHee 4, TO CTyZeHTY BbIcTaBisiercs () Gayios.

6.MeToan4yecKe MATEPUAJIbI, ONpPeaeATIONINe NPONEAVPLI OLCHUBAHNS 3HAHMWIA,
VYMEHHI, HABBIKOB U (MJH) ONLITA NeATEJILHOCTH

OcHOBHBIE NPOLETYPHI 110 OLIEHKE 3HAHWH, YMEHHUI U HaBBIKOB M0 JucuuIuInHe «Dusn-
YEeCKUE OCHOBBI AJIEKTPOHUKH M HAHODJIEKTPOHUKHY, OCYIIECTBIISIFOTCS B COOTBETCTBHH ¢ [1o-
JoXeHueM o 6amibHo-perTuHroBoi cucteme (bPC) arrectannu o6yvaromuxcs 1o oopaso-
BaTeIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs — MporpamMm OakajaBpHara, IporpamMm crenua-
JUTETa U mporpamMm Maructpatypsl Kabapanno-bankapckoro rocy1apcTBEHHOIO YHUBEPCUTETA
uM.X.M.bepb6ekona (kbsu@mail.ru JlokansHeie HopMaTuBHBIE akThl KBI'Y).

B TIlonoxenun o BPC onpenenens :

- BUJIbI U (DOPMBI aTTeCTaIiH,

- IOPAJIOK AOIyCKa U MPOXOKAEHUS POMEKYTOYHON aTTECTallUH,

- 0TpaboTKa TeKyIIeH, pyOeKHOH, MPOMEKYTOUHOM aTTeCTallui U OTYUCIICHHE U3 00pa-
30BaTEeNbHON OPraHU3alNH,


mailto:kbsu@mail.ru

- MOPAAOK OpraHu3anuu, MPOBCACHHUA U MPCACTABJICHUA PC3YJIbTATOB OaIbHO-

PEUTHUHIOBBIX MEPOTIPUATHH,

TN

b

- OpraHu3anus KOHTPOJIA ITPOBCACHUA 63.J'IJ'IBHO-pCfITPIHI‘ OBBIX KOHTPOJIBHBIX MCPOIIPUsI-

- 0COOCHHOCTH OopraHu3alvi U NpOBCACHUA 63.HJILHO-p€I>iTHHFOBLIX KOHTPOJIBHBIX MC-

pOHpI/IHTI/Iﬁ JJI1 UTHBAJIMAOB U JIMI ¢ OT'PaHUYCHHBIMH BO3MOKHOCTAMH 310POBbS,

- oopmIIeHHE, YUET U XpaHEHHsI HOPMaTUBHOM TOKYMEHTAIUH.
B npunoxxenusx I[lonoxxenus nprBeneHbl 00pasiibl BEIOMOCTH yueTa pe3yIbTaToB TeKY-

mero u py6e>i<H0ro KOHTPOJIA YCIICBACMOCTH, a TAKKC 3a4eTHOM M PK3aMEHAIMOHHOM BEIOMO-

CTH.

N —

10.

11.

12.

7. Y4eOHO-MeTOAMYeCKOE OOecneyeHue TUCIHUIIIMHBI (MOTYJIs1)

7.1 OcHOBHasl UTEpPaTYypa
BomoBozoB A.M. OcHoBsl snektponuku. M.: Undpa-Unmxkenepus, 2016, 140 c. - ObC
«IPRbooks».
ApucroB A.B. ®dusnueckre OCHOBbI 31eKTpOHUKU. COOpPHHUK 3a7ady U MPUMEPHI HX
pemenns. Tomck: Tomckmii nonurtexHudeckuit ynusepcuter, 2015, 100 c. —
OBC «IPRbooks».
3ebpeB .M. ®uznueckre OCHOBBI KPEMHUEBONH HAHOZJIEKTPOHUKH YueOHOe mocobue
1t By30B. M.: BUHOM. JlaGopaTtopus 3nanuii, 2015.— 241 ¢.— DbC «IPRbooks»
HparynoB B.I1. Ocreprak [I.1.. Mukpo- u HaHO3JIeKTpoHUKa Y4yeOHoe mocodue. Hoso-
cubupck: HoBocubupckuii rocyiapcTBeHHbIN TexHHUUecKuid yHusepcuter, 2012.— 38
c.— OBbC «IPRbooks»

7.2 lonotHMTEIBHAS JIUTEPATyPa
Pozenmep 3., Buntep b. Onroanexktponuka, M.: Texnocdepa, 2004. — 592 c.
3u C. du3uka noaynpoBOJIHUKOBBIX TPHUOOPOB, B 2-X KH. — M.: Mup, 1984, 1.1 — 456
c.; T.2 —456¢.
Konenos JI.A. TexHomorus u KOHCTPYKIIMM MUKPOCXEM, MUKPOIIPOLIECCOPOB ¥ MUK-
pocbopok. — M.: Paguo u cBsi3b, 1989, 400c.
Bpeyc A. 1., CaBuenko K. U., Cnogo6aes 0. M. Dnektponuka. YuebHoe nmocodue amus
BY30B. — M.: Paguo u cBs3p, 2001. — 158 c.
HIumkun .. TIpuGopsl KBAaHTOBOH 3JEKTPOHUKH: Yuel. mocodue asst By30B. — M.
CAMHC-TIPECC, 2004. — 80 c.
I'ypros, B. A. TBepaorenbHas 37eKTpoHuKa: yued. nocodue / B. A. I'ypros. — 2-e u3.,
nom. — M.: Texunocdepa, 2005. — 408 c.
Byp6aesa H. B., CoopHMK 3a/1a4 10 MTOTYTIPOBOAHUKOBOM ekTpoHuke /H.B. Bypbae-
Ba, T.C. InenpoBckas. ®usmarnut, 2004. 168 ¢
Bbyp6aesa H.B., [lnenposckas T.C.. COOpHUK 33124 1O MOIYIIPOBOIHUKOBOM IIEK-
TpoHuke. duzmaraut, 2006, 168c
Kapnos H.B. Jleknuu no kBantoBo# anektponuke. M3a. "Hayka", Mocksa, 1988,
335c.
VYcenenckuit A.B. CO0pHHK 3a/1a4 110 KBaHTOBOH 3JeKTpoHuKe. 131. "Bricias mkona",
Mockga, 1976, 176 c.
BakyymHas ¥ 1m1a3MeHHas 2JIeKTpoHUKa. JlabopaTopHbIi IpakTUKyM. Xam10XxoB 3.M.,
XarykaeB X.M., l'amaunes C.C. Hanpuuk 2005 r. Kabapauno-bankapckuii ['ocyaap-
CTBEHHBIN Y HUBEPCUTET.
TBeproTenpHas JIeKbTPOHUKA. MeToInYecKue yKa3aHHs 0 BBIMOJIHEHUIO JJabopaTop-
HbIX pabot. Temes P.11I., Xarykaes X.M.. Hanpuuk 2005 r. Kabapauno-bankapckuit
roCy/1apCTBEHHBI YHUBEPCUTET.



13.

®oTORNIEKTPUYECKHE MTOTYTIPOBOHUKOBBIE IPUOOPLI. JIabopaTOpHBINA MPAKTUKYM.

XammoxoB 3.M., XarykaeB X.M. . Hanpuuk 2007 r. Kabapauno-bankapckuii ['ocynap-
CTBEHHBIN Y HUBEPCUTET.

14.

Munck, 1987, 196 c.

7.3 llepuoanyeckue U3IaHus

CmupnoB A.I'. KBaHTOBas 351eKTpoHMKA M ONTOANEKTpoHUKa. 137, “Briciias mkomna”,

[lepeuens nepuoanyeckux u3anuil nomyyaeMeix oubnuorexoit KbI'Y, B KOTOpBIX CTyAeHT
MOJKET 03HAKOMUTHCSI ¢ COBPEMEHHBIMU JOCTHXEHUSAMHU B 00JIACTH JIEKTPOHUKH:
Hayunsle xypHaisl:

1. Yenexu ¢pu3ndeckux Hayk.

2. KypHani sKCnepruMeHTATPHON U TEOPETUIECKON (DU3UKH

3. ®u3uka TBEpAOTO TeNa.

4. KypHan TexHuueckon pu3uku

5.IlucbMa B )KypHaJI TEXHUUECKOH (pr3uku

7.4 UnTepHeT-pecypchbl

1.http://www.power-e.ru — KypHall cuiioBas dnekTpoHuka2.http://www.gaw.ru/html.cgi/txt/publ/

index.htm — cTaThbu IO CHIJIOBO# DJIEKTPOHUKE

3.http://www.russianelectronics.ru — nmoptan «Bpemst 371eKTpOHUKN

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

5.9BC IPR books (www/iprbookshop.ru), mumensuonnsiii  gorosop Ne2749/17 ot 20.03.2018 r.
6.9bC «Koncynsrant cryaenta» (JoroBop Nel22 CJI/09-18 ot 17.09.2018 1.)

7.CoBpemMeHHbIe TPOo(eCcCUOHATbHBIC 0a3bl JAaHHBIX

Ne Haumeno- Kparkas xapakrepucTuka Anapec YcaoBus
n/n BaHHe JJIeK- caiiTa JA0CTyIa
TPOHHOI'O pe-
cypca
1. 9B/l PI'b DIIEKTPOHHBIE BEPCHH http://www.dis- ABTOpH30-
885898 nonHbIX TEKCTOB AuCcepTanuil s.rsl.ru BaHHBIN 1OCTyI
u aBTopedeparo u3 ¢ponma Poc- 13 OUOIMOTEKH
CHIICKOI TOCyIapCTBEHHON OMOIMoTE- (x. 112-
KH 113)
2. «Web of ABTOpHUTETHAS TIOJTUTEMATHYEC- http:/ Hoctym mo
Science» ckas pedepaTuBHO-OMOIMOTpadye- www.isiknowle IP-agpecam
(WOS) CKasl ¥ HayKoMeTpu4eckas 0a3a J1aH- dge.com/ KbI'Y
HBIX, B KOTOPOH MHAEKCHUPYIOTCS OKO-
10 12,5 ThIC. KypHaAJIOB
3. Sciverse PedeparuBHast u aHamuTHYECKAs Hoctyn no
Scopus u3-  |0a3a JaHHBIX, COJEpIKaIIast http://www.s- IP-anpecam
JaTeNIbCTBA 21.000 peneH3upyeMBIX XKyp- copus.com KbI'Y
«Onw3eup. Ha- | mamos; 100.000 xuur; 370 KHUKHBII
yKa ¥ TEXHO- | cepuii (MpOAOHKAIOIINXCS U3aHUN );
JIOTUN 6,8 MJIH. 10KJ1a/10B U3 TPYAOB
KOH(epeHImii
4. Hayunas DneKTpoHHasi OMOIMOTEKa HAYY- http:// [Tonnbrii
3JIEKTPOHHAS | HBIX MYONMKAIWIA - TOJTHOTEKCTOBBIE elibrary.ru JIOCTYII
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ondamorexa | Bepcuu okosio 4000 MHOCTPAaHHBIX U
(HOb PO®H) | 3900 oTeuecTBEHHBIX HAYYHBIX KYP-
HaJIoB, pedeparsl myonaukanuii 20 ThI-
CSY KYPHAJIOB, a TaKXKe onucanus 1,5
MJTH. 3apyOeKHBIX B POCCUHUCKUX JTHC-
cepTalui.
2800 poccuicKuX )KypHaJIOB Ha
0€e3BO3ME3IHON OCHOBE
5. ba3za nan- Hanonansnas nadopMaoHHoO- http:// ABTOpHU30-
HbIX Science In- | aHanmuTUYECKas cCUCTEMA, AKKYMYJIUPY- elibrary.ru BaHHBIN J0-
dex (PMHL) | romras GoJjiee 6 MUJUTHOHOB ITyOIHKa- CTYIL
U pOCCUMCKUX aBTOPOB, a TaKKe [To3Bonser
uHpOpMaIMio 00 UX IIUTUPOBAHUU U3 JIOTIOJTHATH U
6omee 4500 pocCHIICKUX JKYPHAJIOB. YTOYHSITH CBE-
JIEHUS O Ty0-
JTUKaLUAX yde-
HeiX KBI'Y,
UMEIOLINXCS B
PUHIL
6. Hamuo- OOBbenMHEHHBIN JICKTPOHHBIN Ka- | https://HA0.pd Hoctyt ¢
HaJIbHAasl YJ1eK- | Tajor (POHAOB POCCUHCKUX OMOIHO- AJIEKTPOHHOTO
TPOHHAsi O0M0- | TEK, coJeprKalni YUTAJILHOT'O
Juorexka PI'b | 4 331 542 >nekTpOHHBIX JOKYMEHTOB 3ana 6ubnuore-
00pa3oBaTeIbHOTO U HAYYHOT'O XapakK- ku KbI'Y
Tepa M0 Pa3IMYHbIM OTPACISIM 3HAHUM

7.5.MeToanyeckne yKa3aHus M0 NPOBeICHUIO Y4eOHBbIX 3aHATHI U OPraHU3alluH
CaMOCTOSITeIbHOM PadoThI CTYAEHTA.

7.5.1.MeToauvecKkne peKOMEHIANNH K YTEHHUIO JIEKIIUH U OPraHU3alMu CaMOCTOS-
TeJIbHOUH PadoThI CTYJAEHTOB.
MeTtoauueckue peKOMeHIaluu O0IIero Xapakrepa IO MPOBEACHUI0 yUeOHBIX 3aHATHIMA
Y OPTaHM3AINHA CAMOCTOSITEIIBHON pa0OThI CTYICHTOB JJOCTATOYHO XOPOIIO pa3paboTaHbl MHOTH-
MU OTEUECTBEHHBIMU U 3apyOeKHBIMU aBTOPAMH, B TOM YHCJIE C yU€TOM KOMIIETEHTHOCTHOTO
MOJIX0J1a TIPY OPTaHMU3AIMHA 00Pa30BaTEIIFHOTO TIPOIecca, OCHOBAHHOTO Ha JESATEILHOCTEH
MOJIEJIM TIOATOTOBKH BBIITYCKHUKA By3a. XapaKTepHOU OCOOCHHOCTBIO pean3aluu JeaTelb-

HOCTHOM MapaaurMel 00pa3oBaHus SIBJISIETCS YMEHbBIIEHUE TPYI0EMKOCTH ayIUTOPHON paboThI
U COOTBETCTBYIOIIEE MOBBIIICHUS TPYIOEMKOCTH CaMOCTOATENbHON paboTel. Pabounit yueo-
HBIN I1aH JUIsl OaKanaaBpoB MO HAIIPABIICHUIO MMOATOTOBKU « DJIEKTPOHUKA U HAHOAJIEKTPOHHUKA
B KBI'Y, npeaycmarpuBaer 00beM KOHTaKTHOM paboTel ~47% oT oOIei Tpy10eMKOCTH JHC-
LHUIIIMHAPHOW oAroToBKHU. [1o quciumumae « Pu3ndeckue OCHOBBI AIEKTPOHUKHU U HAHODJIEK-
TPOHHMKM», KOTOpasi BKIIOUEHA B YKa3aHHOM BBbILIE yUEOHBIH IU1aH, BBIAEP)KUBAETCS 3TOT MO-
Ka3zaresnb. B Takux yclioBUSIX UMEET MECTO MOBBILIEHUE POJIU, 3HAUUMOCTH U 00BEMOB CaAMOCTO-
ATEJIbHOU pabOThl CTYJICHTOB, IIPH U3YUYE€HUH JaHHOMN TUCHMIUIMHBL. B TO ke Bpems yueOHas
(KOoHTaKTHas1) paboTa, MO-MPEKHEMY, TOJKHA, 0€3yCIOBHO, BBITIOIHATH CHCTEMOOOPA3YIOUIYIO
poJib, o0ecreurBasi peryJsipHOCTb U LIEJIEBYIO HAIIPABJICHHOCTh 00Pa30BaTEeNbHOMN JEATEbHO-
CTH 110 TaHHOM JUCLUIUIMHE.

OcHOBHBIMHU (hOpMaMU OpPraHU3AMH YUEeOHBIX (ayAUTOPHBIX)3aHATHH 110 TUCIUIUIMHE
«Du3nyecKrue OCHOBBI 3JIEKTPOHUKU U HAHOAJIEKTPOHUKI SABIISIOTCS JIEKIIUM U IPAKTHUECKUE
3aHATHSL.
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ITpu mOAroTOBKE JEKIMOHHBIX 3aHATUH MPENOJaBaTENb J0JKEH ONPEAEIUTD LIEIHU U 3a-
Jlau JIeKIUH, pa3paboTaTh IJIaH NPOBEACHUS JIEKIIUHU, OCYIIECTBUTh MOAOOD JUTEPaTyphl
(03HAKOMJICHHE C TIEPHOAMYECKUMH U3JaHUAMU IO TeMeE JIEKIIUI ), 0TO0p HEOOXOAMMOTO U J0-
CTaTOYHOTO MO COJIEPKAHUIO yUeOHOro Marepuana. JIekTop onpenenser MeTo/Ibl, IPUEMBI 1
CpeJICTBA NOJACpKAHNsI MHTEpECa, BHUMAHUs, CTUMYJIMPOBAHMSI TBOPUECKOTO MBILUIEHUS CTY-
JICHTOB.

Jlexuus JOJKHA BKIIIOYATh B KAYECTBE ATANOB (DOPMYIIMPOBKY TEMBI JIEKLUH, IEpEeUCHb
BOIIPOCOB, U3JI0’KEHHE BBOJIHOI YacTH, OCHOBHOM YaCTH, KpaTKHE BBIBOJIBI 110 KaXKIOMY
PacCMOTPEHHOMY BOIIPOCY U PEKOMEHJAIMM JUTEPATYPHBIX HCTOYHUKOB I10 M3J1aracMbIM
Bonpocam. Eciiu ouepenHoe 3aHsTHE SBISETCS MPOJOJKEHHEM MPEeblayliel JIEKIUH, 1ele-
co00pa3HO KpaTko chopMysIMpoBaTh MOJIYUYEHHBIE paHee pe3yJIbTaThl, HEOOXOIUMBIE IS
MOHMMAaHUS U YCBOEHUSI M3yYaeMBbIX BOMPOCOB. B 3aKiI0unTENIbHON YaCcTH JIEKIUH JKeIaTeIbHO
0000mUTh Hambosee BAXKHBIE U CYIIECTBEHHBIC MOMEHTHI JIEKIIUH, CJIIEJIaTh BBIBOJBI, & TAKKE
chopMyIUpoBaTh 3a/1a4M JIJIs1 CAMOCTOATEIbHON padOTHI CTYJEHTOB U YKa3aTh PEKOMEHAYEMYIO
aurepartypy. Llenecoobpa3Hoii Takke OCTaBUTh BpeMs Uil OTBETa Ha BOIIPOCHI CTYACHTOB U
BO3MOXKHYIO JUCCKYCHIO IO M3JI0)KEHHOMY MaTepuaiy Ha JIEKIHUH.

Co;[epxcaHI/Ie JIEKIIUH 110 JaHHOW JUCIUILIMHE JOKHO COOTBETCTBOBATh JUIAKTHUCCKUM
IMpUHOUITIaM, KOTOPBIC 00eCIeYnBarT COOTBETCTBHUE U3/1araeMoro Marcpurajia HAydYHO-ME€TOqU -
YeCKMM OCHOBaM I1€Jaroru4eckoil IesITeIbHOCTH. OCHOBHBIMU U3 HHUX SIBIISIOTCS
LOEJIOCTHOCTE , HAYYHOCTDb, JOCTYIIHOCTH, CUCTEMATUYHOCTb U HAIr'JIITHOCTD.

3(I)(beKTI/IBHOCTL JICKIIMH MOXKET OBITH MOBBIIICHA 32 CUET palluOHAJIBHOT'O UCII0JIb30Ba-
HUC TCXHUYCCKUX CPCIACTB. KoMIIeKTsl TEXHHYSCKHX CpC€aAcCTB H€06XOHI/IMO TOTOBHUTD K K&)K}IOI7I
JICKIIMH 3a0uar OBpPCMCHHO, HC MCPECTpyKad UMH ayJUTOPHUIO.

CymecTByeT KiaccUpUKAIUS JSKIUN 10 THUIIaM U METOJIaM WX MPOBeeHUs (BBOTHAS,
YCTaHOBOYHAs, IpOrpaMMHasi, 0030pHasi, UTorosas u 1p.). [Ipu u3noxeHnn mporpaMMHOTO
MaTrepuaa 1o JaHHOW MUCHIUTIINHE Ha JICKIUAX PEKOMEHAYETCS IUPOKOE MCTIOIb30BAHHE
cpencTB HHGOPMAITMOHHO-KOMMYHUKAaMOHHBIX TexHonoruu (UKT) u ayano-BUA€OTEXHUKH.
[ToaroroBka BUIE€O — JIEKIIMH COCTOUT B TIEPEKOTUPOBAHUH, TIEPEKOHCTPYUPOBAHUHU yIEOHOM
uHGOPMAIIMH TI0 TEME B BU3yAIIbHYIO ()OpMY JIJISl PEAbSBICHUS CTYICHTaM Yepe3 TeXHUIECKHE
cpeacTBa OOYYCHHSI WIIH CXEMBbI, pUCYHKHU, YEPTEKHU.

7.5.2.MeToan4yecKrue peKOMEHIALMH 110 BBINIOJHEHHIO J1a00PATOPHBIX PadoT.

JlaGopatopHble 3aHATHS TOJKHBI 00ecreunBaTh POPMUPOBAHUE, IIPEXKIE BCETO,
KOMITOHEHTOB «yMETb» 33JJaHHBIX IUCIMIUTMHAPHBIX KOMIETeHIMNA. JlabopaTopHbIe 3aHATHS 1O
JTUCIUIUIMHE JTOJKHBI OBITH OPUEHTHPOBAHBI, KaK IIPaBUIIO, HA PEIIEHUE TUITOBBIX (6a30BbIX)
3a7ay, B Oyayuiel npodeccnoHaIbHOM IeATENbHOCTH ¢ HCIIOJIb30BAaHHUEM METO0B, METOJIHUK,
dbopMyI1, TOJXO0B, AITOPUTMOB, MOZIENIEH U MPOUYNX, N3JIOKEHHBIX Ha JIEKLUAX B MaTepuaiax,
BBIHECEHHBIX HA CaMOCTOSTENIbHYIO paboTy.

JlaGopatopHble 3aHATHS 110 AUCHUIUIMHE LIeJIeco00pa3Ho NMPeayCcMOTPeTh (IIPH HATUYUU
BO3MO>KHOCTH) BO BCEX MOAYJISIX U, KaK IIPABUJIO, CIEAYET HENIOCPEACTBEHHO 33 N3YUEHUEM
JICKOUAX TCOPECTUUCCKHUM MaTCPHUATIOM. HpI/I 9TOM OHH INPCAMICCTBYIOT BbIJAY€ CTYJACHTAM 3a1a-
HUI Ha CAMOCTOSITEIBHYIO PaboTYy.

Ilo JUCHTUIIIIMHE «PU3IeCKUE OCHOBBI OJICKTPOHUKHU U HAHODJICKTPOHUKUN OJIHOI\/'I nus3
TJIaBHBIX IIeJiei J'Ia60paTOpHBIX 3aHATHUH SIBIISETCS Y. J]y6HeHI/IC, 3aKpCIICHUEC U HanOoJIee MmoJ-
HOC YCBOCHHEC TOI'o MaTepuala, KOTOpBIﬁ OBLI OCBCIIICH Ha JICKIIMHU HUJIN 3aJaH JJIs1 CaMOCTOA-
TCJIbHOTO U3YUCHUS.

B xone npoBeaenus 1abopaToOpHbIX 3aHATUN MpenoAaBaTesb IOMOTaeT CTyIeHTaM OBJia-
JIeTh HAYYHOH TEPMUHOJIOTHEN, CBOOOHO ONEPUPOBATh €10, IPUMEHSTD €€ NP aHAIN3€E TEXHO-
JIOTUYECKHUX MPOLECCOB U3TOTOBJIECHUS MPUOOPOB U yCTPOMCTB B HAHOMHIKEHEPHH.



VYcnex 1abopaTOpHBIX 3aHATHH 10 TUCHUIUIMHE 3aBHCHUT OT KQ4eCTBa IMOATOTOBKH K
HeMYy IpernojanaTelis U cTyJeHTOB. [lonroroBka k 1a00paTOpHBIM 3aHATHSIM MPEAYyCMaTPUBAET
COCTaBJIEHHUE MPOJyMaHHbIX IJIAHOB UX MPOBEACHHUS C YKa3aHUEM PEKOMEHJI0BAHHOM JIUTEpATy-
PBI U IOAO0P HATJISTHBIX TOCOOUH.

Ha Ha60paT0pHBIX 3aHATHUI mpernoaaBarciib JOJIKCH CO34aBaTh HCIIPUHYKICHHYIO 00-
CTAaHOBKY B ayJIUTOPHUU U OPraHU30BaTh 0>KUBJICHHBIH OOMEH MHCHUAMHU, ITOJIEMHUKY U JUCKYC-
CHIO ITO OCHOBHBIM BOIIPOCAM HPAKTUYCCKHUX 3aHATHH. H606XO,Z[I/IMO Pa3BUBATh U NOOUIPATH aK-
THBHOCTD o6yqa}onmxca, }106I/IB3TI)C$I X BHUMATCJIBHOI'O U KPUTUYCCKOI0O OTHOICHUS K
BBICTYIIJICHUIO COKYPCHUKOB.

AKTHBHas paboTa CTYyICHTOB Ha JJAOOPATOPHBIX 3aHATHUAX SBISCTCS OTHUM U3 T10-
Ka3aTesei Xopollel opraHu3aliy Takux 3aHATui. [Ipu 5TOM o4eHb BaXKHO MOJIMHHO HAY4YHOE
pereHre Ha MPAaKTHYECKUX 3aHATHAX 33]1a4, CBA3aHHBIX C 00JACThIO U BUJIaM MPOQeCCHOHATb-
HOM 1€SITeIbHOCTH BBIITYCKHUKOB I10 HAMPaBJICHUIO MOATOTOBKU «JIEKTPOHUKA U HAHORJICK-
TPOHHKAY

8 MarepuajibHO-TeXHUYeCKOe o0ecneyeHne TUCIUIIMHBI
JleximoHHbIe ¥ 1a00PATOPHBIE 3aHATHS POBOJISATCS B Ay TUTOPHUSIX, OCHALIEHHBIX 000pY-
JIOBaHKEeM, 00eCTIEUHBAIOIINM PEAIN3AINI0 HHTEPAKTUBHBIX 00Pa30BaTEeIbHBIX TEXHOJIOTHH, a
TaK)Ke CETeBbIM 000pYyI0BAaHUEM, NTO3BOJISIIOIIMM PEain30BaTh BO3MOKHOCTH 00pa30BaTEIbHbBIX
TEXHOJIOTHH U TEXHOJIOTHH ONIEPATUBHOTO JIOCTyMa K HHGOPMAIMOHHBIM pecypcam.

Ilo JUCHTUIIIIMHE «PU3IECKUE OCHOBBI OJICKTPOHUKHU U HAHOBJICKTPOHUKN) UMECTCA
KypC BHUACO — JICKIIHUHU, OXBaTLIBaIOH_[I/Iﬁ BCC TCMbI, BKIIFOYCHHBIC B IPOTpaMMy JUCHUIIIIUHBI.

Ilepedyens NpoOrpaMMHBIX IPOJYKTOB BKIIFOYAET :

*  IIpoayktst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic
Edition Enterprise) moanucka (Open Value Subscription) Ne V 2123829;

+  Kaspersky Endpoint Security Crannapthsiit Russian Edition Ne siuniensun 17E0-
180427-050836-287-197;

*  Academic MathCAD License

*  Apxusarop 7z (6ecruiatHoe [10)

* IIporpamma ans pabotsl ¢ pdf mybnukanusimu Adobe Reader (6ecrmatnoe 110)
* [laker maremarnueckoro anammsza SMath Studio (6ecrutataoe I10)

*  Cucrema noctpoenue rpadpukoB SciDAVis (Oecrimataoe I10)

*  Cpena pazpaboTku BUpTyanbHBIX TprbopoB MyOpenLab (6ecrmatroe T10)

Cuctema nokanbHoi cetr KBI'Y npenoctasisieT BO3MOXKHOCTh OJHOBPEMEHHOH paboThI
OO0JIBIIIOrO KOJMYECTBA M10JIb30BaTEIEeH KaK B JIOKAJIBHOM CETH BY3a, TaK U yepe3 ceThb «MHTep-
HEeT» ¢ coOMoieHneM TpeOoBaHuil MH(OPMAIIMOHHON 0€30MaCHOCTH M OTPAHUYEHHUEM JIOCTYTIA
K nH(popManuu. DIeKTpoHHast HHPopMaIIMOHHO — oOpa3oBarenbHas cpena KbI'Y mosBosnser
OCYILECTBIISATh pabOTy o0yyaromuxcs u3 000i TOUKU 0CTYyIa, B TOM YUCIIE U3BHE BY3a.

Oco0eHHOCTH peaan3anuy TUCHUILINHBI JAJI MHBAJIWI0B U JHUIL ¢ OrPAHNYEHHBIMHA
BO3MOKHOCTAMMU 310POBbA

Jst CTYyIEeHTOB C OTPaHUYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI CO3/ITaHBI CTICIIHAIBHBIC
YCIIOBUS AJIs TIONy4eHus: o0pa3oBaHus. B 1ensx qocTymHOCTH MOTYUYEHHs BBICIIETO 00pa3oBa-
HUS 110 00pa30BaTeIbLHBIM IPOrPaMMaM WHBATUIAMH U JIMIIAMH C OTPaHUYEHHBIMU BO3MOKHO-
CTSIMU 37I0POBbSI YHUBEPCUTETOM oOecrieunBaercs: |)anpbTepHaTUBHAS Bepcus OUITHATEHOTO
caiita B cetu «MHTepHET» IS CIIa0OBUAALINX; 2)IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00Y-
YaroIIeMycsi HEOOXOAMMYO MTOMOIIb; 3 )11 Jisi UHBAIH/IOB ¥ JIUI] C OTPAaHUYEHHBIMH BO3MOXHO-




CTSIMU 37I0POBbSI 110 CIIYXY - TyOIMpOBaHUE BCIYX CIIPABOYHON MH(GOPMAIIUU O PACTTHCAHUN
Y4eOHBIX 3aHATHI; OOeCTICUeHHE HAIISKAIUMH 3BYKOBBIMH CPEJICTBAMHU BOCTIPOM3BEICHHS
uHbopMaluu. [ HHBAMOB U JIUI] C OTPAHMYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBbBSI, UMEIOIIINX
HapYIICHHUS ONIOPHO-JIBUTATEIIHLHOTO aIlliapara, Co3/JaHbl MATePHATEHO-TEXHUYCCKHE YCIIOBHUS
o0ecrneynBaroIie BO3MOXHOCTh OECIIPEMSITCTBEHHOTO JOCTYIa 00yJalImuXcs B ydeOHbIe
MTOMEIIECHUS, 00BEKTY MTUTAHUSI, TyaJICTHBIC U IPYTUE TIOMEIICHHUS YHUBEPCUTETA, a TAKXKE TIpe-
ObIBaHUS B yKa3aHHBIX TOMEIICHUSIX (HAIMYKME PACIIUPEHHBIX IBEPHBIX MPOEMOB, TOPyUHEH U
JIPYTUX TPUCTIOCOOJICHNUI).



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 — 2021 y4eOHbIii rog

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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