MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET
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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.17 ®usuyeckue 0CHOBBI MIEKTPOHUKHU

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 11.03.03 KoHCTpYHpPOBaHHE W TEXHOJIOTHSI SJIEKTPOHHBIX CPEJICTB
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
[IpoexTHpoBaHUE M TEXHOJIOTHUS dIIEKTPOHHO-
HanpasnenHoctsb BBIUHCIIUTEIbHBIX CPEICTB
Kypc 2
Cemectp 3
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 1441 4 4acOB/3a4ETHBIX €IMHHII

Jlexknun 18 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 54 4acoB

KonrtakTHas paboTa 1o sK3aMeHy - 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 90 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer - cemMecTp

BPK, /I3 3 cemMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermmanbHOCTH) 11.03.03 KOoHCTpyHpOBaHUE M TEXHOJIOTHUS AIEKTPOHHBIX CPEICTB

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO KullP COI'JTACOBAHO A.B. Mopo3
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa koHcTpyupoBaHus v IpOU3BOICTBA paHoanapaTypsl

(HammMeHoBaHUe Kadeaphl)
15.01.2024 npotokos Ne 12

(mara)
3aBenyrouuii kadenpoit COI'JTACOBAHO H.1. Cymennos

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO T.C. bykanosa
(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)
Okcnept(sl): CtpeneroB A.P., rnaBubiil umxkeHep OOO "HII® "Mera-Xpom"

Pabouas nporpammMa npoBepeHa u 3apeructpupoana B YMI] 12.03.2024 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHUE | MHIUKATOPA JOCTUKEHUS
KOMIIETCHIIMU KOMIIETCHIIUU
1. OIIK-1 OIIK-1.1 3naer 3HaHMs: 3HaeT pyHAaMEeHTaIbHbIC 3aKOHbI IPHPOIBI
Cnocoben byHI1aMeHTalIbHbBIE Y OCHOBHBIE (DU3MUECKHE U MATEeMATUYECKUE 3aKOHBI
UCIIOJIB30BaTh  |3aKOHBI IPUPOJIBI U peann30BaHHbIE B KOMIIOHEHTAaX 3JIEKTPOHHOMN
IIOJIOKEHUA, OCHOBHbIE (pU3UYECKHUe U |TCXHUKHU
3aKOHBI U MaTEMATHYECKHE 3aKOHbBI |YMEHUA:
METO/IbI HABBIKH:
ecrectBeHHbIX  |OIIK-1.2 Ymeer 3HAHMSA:
HayK u NPUMCHSATD GU3NYCCKUE  |ymeHust: YMeeT IPUMEHATh QU3NUECKHE 3aKOHbI U
MAaTEMAaTHKU JJId |3aKOHbBI U MATEMATUYCCKU | MaTeMaTUUYECKU METOMBI UL pELICHUS 3a0a4
peimeHus 3a1a4  |METOIBI IJIST PEIICHMA TEOPETUYECKOTI'0 U IIPUKIIAHOIO XapaKkrepa Ipu
HHKCHEPHOH 3a/1a4 TCOPETUIECKOIO U [[IpOEKTUPOBAHUU DJIEKTPOHHBIX YCTPOUCTB
JIEATENIbHOCTH  [IPUKIIAJIHOTO XapaKTePA |HaBBIKH:
OIIK-1.3 Bnaneer 3HAHUSA:
HaBBbIKaMH yMeHHus:

HCIIOJIb30BAaHNA 3HAHUN  |gaBbIKM: Biiaseer HaBbIKaMu MCIIOJIb30BaHUS
(bu3MKK 1 MAaTEMaTHKK  |3HaHMil GU3MKY M MATEMATHKK NP PEIIeHUH

IIpH pEIICHUN MIPaKTUYECKUX 3a/1a4 IIPU IPOCKTUPOBAHUU
NIPaKTUYCCKUX 3a/1a4 AJIEKTPOHHBIX YCTPOWCTB

OIIK-1.4 ITonnmaer 3HAHUS: 3HAaeT PU3NYECKUE OCHOBBI PabOTHI
OCHOBHBIE (pU3MYecKre |KOMIIOHEHTOB JIEKTPOHHOM TEXHUKH

SBJIEHHS ¥ 3aKOHA YMEHHsI: YMEET pacCUUTHIBATh PEKUMBI PaOOTHI
DIIEKTPOTEXHUKHU U UX KOMIIOHEHTOB JIEKTPOHHOM TEXHUKN
MaTEMaTHIECKOE HaBBIKHU: 00J1a/1a€T HaBbIKAMU PabOTHI C
ONMCAHUE KOMIIOHEHTAaMU JIEKTPOHHON TEXHUKU

OIIK-1.5 ITonnmaer 3HAHUs: 3HAET IPOCTHIE JIEKTPOHHbBIE CXEMBI
MPUHIAIE PaboThI YMEHHS: YMEET IIPOCTHIE IIEKTPOHHBIE CXEMBI
MIPOCTBIX SJICKTPOHHBIX  [gaBbIKM: 00J1a/1a€T HaBBIKAMU IO COOPKE TTPOCTHIX
CXEM DJIEKTPOHHBIX CXEM

OIIK-1.6 [Tonumaer 3HaHMsA: 3HaeT QU3NYECKYIO CYIITHOCTD SIBJICHUH U

(U3UYECKYIO CYIITHOCTh  |ITPOLECCOB B YCTPOMCTBAX NEKTPOHHON TEXHUKE
SBJIEHHMI M TIPOLIECCOB B |YMEHMsI: YMEET BBIIOJIHATE MPOCTbIE TEXHUYECKUE
YCTPOMCTBAX pa3IMYHON |PACYEThI IPUMEHUTEIBHO K KOMIIOHCHTAM
(u3UUECKON MPUPOALI M |ITEKTPOHHON TEXHUKH

BBITIOJTHSET HaBBIKH: 00J71a/1aeT HABBIKAMH BBITIOHATH IPOCTHIS
IPYMEHUTENBHO K HUM | TEXHUYECKHUE PACUEThl IPUMEHHUTENBHO K

IPOCTHIE TEXHUYECKHE KOMIIOHEHTAM 3JIEKTPOHHON TEXHUKHU

pacyeThbl




OIIK-1.7 Ucnonp3yer 3HAHUs: 3HaeT GU3NYECKre 3aKOHBI U

buznyecKue 3aKOHBI U MaTeMaTU4YeCKHe METO/Ibl, IPUMEHUMbIE B pacueTax

MaTeMaTHYeCKHe METObI [aHAIN3E KOHCTPYKIIMI 3JIEKTPOHHBIX KOMIIOHEHTOB U

B pacyeTax aHajau3a MIPU IPOEKTUPOBAHUU TEXHOJIOTMUECKUX MPOIIECCOB

KOHCTPYKLUH 10 UX U3TOTOBJIEHUIO

5JIEKTPOHHBIX CPEJICTB U |YMEHHsl: Y MEET IPHUMEHATh 3HaHUA (PU3UIECKHX

P IPOEKTHPOBAHUH 3aKOHOB M MaTeMaTUYeCKHUX METOJIOB MPHU pacyeTax

TEXHOJOTHYECKHIX KOHCTPYKIUUH 3JIEKTPOHHBIX KOMIIOHEHTOB U MpPU

IIPOLIECCOB U3IrOTOBJICHU MPOCKTUPOBAHNUU TCXHOJIOTMYCCKUX MMPOLECCOB IO UX

AIIEKTPOHHO- U3TOTOBJIEHUIO

BBIUMCIUTEIbHBIX HAaBBIKH: 00J1a/1a€T HABBIKAMHU BBITIOJHSAThH pacyeT

CpencTs KOHCTPYKIHMU 3JIEKTPOHHBIX KOMIIOHEHTOB U
MIPOCKTUPOBAHUE TEXHOJIOTHYECKUX MTPOLIECCOB MO UX
W3TOTOBJICHHUIO

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIN.

JucnurnuHa siBIseTcs 0053aTeIbHON

Hns  mpomomkenus  (GopMupoBaHUS — 3asABJICHHBIX ~ KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
npeamecTByomux nucuumini: Marematuka (OIIK-1), @uzuka (OIIK-1), [Ipuknagnas mexanuka
(OIIK-1), Teopernueckue ocHoBbI nektporexuuku (OITK-1), Xumus (OTTK-1)

W3yuaemas JOUCHMIUIMHA SIBISIETCS OCHOBOW JJISi TPOJOJDKCHHS (HOPMHUPOBAHMSA YKa3aHHBIX
KOMIETEHIIMA B CIEAYIOUIMX JUCHUIUIMHAX: (OCHOBBI KOHCTPYHUPOBAaHUS U  TEXHOJIOTHUSA
npousBojctBa OJC (OIIK-1), Teopernueckue ocHoBbl paguorexHuku (OIIK-1); mpaxTtukax:
Vuebnas mnpaktuka (o3HakomutenbHas) (OIIK-1), Tlpemauruiomuas mnpaktuka (OITK-1);
roCy/lapCTBEHHOW UWTOrOoBOM arrectauuu B @opme: BrbinmonHeHne U 3amuTa BBITYCKHOM
KkBaHpuKanonHoit padotsr (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUH HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPATETMYECKUMH TEXHOJIOTUAMHU SIBJISIOTCS: AUCKYCCHOHHBIE, MCCIIEOBATEIbCKUE,
JIEKIIMOHHbIE 3aHATHS, IPAKTUYECKUE U TAOOPATOPHBIE 3aHATHS, IPOLIETyPhl CaMOOOyUEHUs

Ha noctmkeHume KOHKpETHBIX Lieleld OOy4eHHs HalpaBieHbl IPUMEHsEeMble TaKTHYECKHUE
TEXHOJIOTHH: 3a/laHusl, KJIaccu4ecKas JIEKLHs, JIEKIMS-TIPOBOKALIHSI, MUHU-TIPOEKTHI, MpoOIeMHast
JIEKLNS

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

3 cemecTp

. Konunuectso | Dopmupyemseie
Bunel 1 Tembl 3aHATHI

4acoB KOMITETEHIIMU
Pa3znen Nel ¢pusuyeckue Havyasa, Jieskalme B 0CHOBe (PU3UKHU 69 OIIK-1
0JIYIPOBOAHUKOB
Jlexuus. Jlekuust 1 CTpykTypa u CBOWCTBA TBEPIBIX TEN 1

Jlexing. Jlekuust 2 @usnyeckre OCHOBBI KBAHTOBOMH MEXAHUKU

Jlexuwmst. Jlekuus 3 DIeMeHThI CTATUCTHYECKON (PU3UKU 2




Jlexuus. Jlekuus 4 DneMeHThl 30HHOW TEOPUU TBEPIABIX TEJ

JlaGopaTtopHas padora. JIP 1 MccrnenoBanue mapameTpoB 4
HOJIYIIPOBOJIHUKOB

CamocrosrenbHas pabora. [logroroska k sekmnuu 1 perienue Tecta 4
Ha 3JIEKTPOHHOM Kypce

CamocrosrenbHas pabora. [loaroToBka K JIeKIMH 2 pelieHue TecTa 6
Ha 3JIEKTPOHHOM Kypce

CamocrosrenbHas padora. [loaroroBka K Jekiuu 3 perieHue Tecta 6
Ha 3JIEKTPOHHOM Kypce

CamocrosrenbHas pabora. [loaroToBka K Jekiuu 4 perieHue Tecta 6
Ha 3JIEKTPOHHOM Kypce

CamocrositensHas padora. [Toaroroska k JIP Ne 1 Hanmmcanue 6
oTyeTa IOArOTOBKA K 3aIINUTE

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
CamocrosTenpHas paboTa BKIFOYAET B ¢€0s MOJrOTOBKA K

TECTUPOBAHUIO [0 MPONUICHHOMY Ha JICKIUSIX MaTepuany,

TECTUPOBAHUE HA JIEKTPOHHOM KypcCe, HOArOTOBKa OTYETOB K JIP

U K mporeaype 3amuTthl. KOHKpeTHbIe HaMMEHOBaHUS BUA0B paboT

Y BPEMEHHU OTBOJMMOM Ha CAMOCTOSITEIbHYIO pa0OTy yKa3aHbI B
TEMATHYECKOM ILIAHE. 30
Paznea Ne 2 pu3nueckne 0CHOBBLI padoThI II/IT IPHOOPOB 110 OIIK-1
Jlexuwms. Jlekmust 5 DneKTPONPOBOIHOCTH TBEPABIX TEI 2
JlaGopaTtopHnas pabora. JIP2 MccrienoBanue 11/11 ¢ MOMOIIBIO 4
rddexra Xoimra/

Jlexuus. Jlekuust 6 PaBHOBECHBIE 1 HEPAaBHOBECHBIE HOCUTENN 2
3apsaaa

Jlexnus. Jlexusa 7 KoHTakTHEIE SIBJIEHUS 2
JlaboparopHas paboTta. JIP 2 KoHTakT MeTamI-MOIyIpOBOHUK 4
JlaboparopHas pabota. JIP 3 Mccnenoanue 4
TPaH3UCTOPOB/TUPHUCTOPOB

JlaboparopHas pabdota. JIP 4 HccnenoBanue p-n nepexoja/ AMOA0B/ 6
CTaOMIIMTPOHOB/ BADUKAIIOB

JlaboparopHas pabota. JIP 5 Onpenenenue norenuuaina Oepmu B 4
/11 ¢ HOMOIIBI0 KoddduimerTa TepmoDJ1C

JlaGopatopHas paborta. JIP 6 Mccnenosanue 3¢pdexra Ilenbrre 4
CamocTtosrenbHas padota. [IoaroToBKa K JIEKIMH 5 pelieHne TecTa 4
Ha 3JIEKTPOHHOM Kypce

CamocTtosrenbHas padora. [ToaroToBka K Jekiuu 6 pereHne Tecta 4
Ha 3JIEKTPOHHOM Kypce

CamocTtosrenbHas padota. [IoaroToBka K JEKIUH 7 pelieHne TecTa 4
Ha 3JIEKTPOHHOM Kypce

CamocrosrenbHas pabora. [Tonroroska k JIP Ne 2 Hanncanue 4
oTyeTa MOArOTOBKA K 3aIIUTE

CamocrosrenbHas pabora. [Tonroroska k JIP Ne 3 Hanncanue 6
oTyeTa MOArOTOBKA K 3aIIUTE

CamocrosrenbHas pabora. [Tonroroska k JIP Ne 4 Hanncanue 6
oTyeTa MOArOTOBKA K 3aIIUTE

CamocrosrenbHas pabora. [Tonroroska k JIP Ne 5 Hanncanue 6
oTyeTa MOArOTOBKA K 3aIIUTE

CamocrosrenbHas pabora. [Tonroroska k JIP Ne 6 Hanncanue 6

OTUYCTa IOAT'OTOBKA K 3alIIUTC




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
CamocTtosTenpHas paboTa BKIIOYAeT B ¢e0s TOJrOTOBKA K
TECTUPOBAHUIO [0 MPONUICHHOMY Ha JICKIUSIX MaTepuany,
TECTUPOBAHUE HA JIEKTPOHHOM KYpCE, HOATOTOBKA OTYETOB K JIP
U K poueaype 3amuthl. KoOHKpeTHble HaMMEHOBaHUS BUI0B paboT
Y BPEMEHHU OTBOJMMOM Ha CAMOCTOSITEJIbHYIO pa0OTy yKa3aHbI B
TEMATHYECKOM ILIaHE. 38

Pa3nesn Ne 3 ¢pusuveckue 0CHOBBI pa00ThI TOHKOIJIEHOYHBIX 95 OIIK-1
npuoopPoB

Jlexuus. Jlekuus 8 IloBepxHocTtHble siBaeHMs B [111

Jlexuus. Jlekuust 9 DnekTpoHHBIE IPOLECCH B TOHKHUX IUIEHKaX

Jlexnus. Jleknus 10 [lepcrieKTUBBI MUKPOAJIEKTPOHKH

JlaGopaTtopHas padora. JIP 7 MccienoBanue moJIieBOro TpaH3UuCTOpa

||| DNIN

CamocrositenbHas padora. [Toaroroska k JIP Ne 7 Hanmcanue
OT4YEeTa IIOATOTOBKA K 3allIUTE

CamocTostenabHas padora. [IoAroToBKa K JISKIMH 8 pEIlICHHE TecTa 6
Ha DJIEKTPOHHOM KypCe

CamocrostenbHas pabora. ITonroroska k caade recra BPK 10

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJTHEHHE
CamocrosTenpHas paboTa BKIIOUAET B ¢€0s MOJrOTOBKA K
TECTUPOBAHUIO [0 MPONUJEHHOMY Ha JIEKLHIX MaTepuaty,
TECTUPOBAHUE HA JIEKTPOHHOM KypcCe, HOArOTOBKa OT4ETOB K JIP
U K mporeaype 3amuTthl. KoOHKpeTHbIe HaMMEHOBaHUS BUA0B paboT
Y BpEMEHHU OTBOJIMMOM Ha CAMOCTOSITEIFHYIO pabOTy yKa3aHbI B
TEMaTUYECKOM ILIAHE. 22

Wnas koHTakTHas pabora: auddepenurponansblii 3auet (bPK) 0

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

Nzyuenne mucuurummasl "b.1.1.17 ®usndeckue OCHOBBI AJIEKTPOHUKH'" PEKOMEHYETCsl HayaTh C
O3HaKOMJIEHHsI ¢ palOoueil mporpamMmoi, ee CTPYKTYpOoll M cojep)KaHueM pa3zesioB. YueOHbIH
MaTepuan CTPYKTypUPOBaH, HW3Y4YEHHME JUCHUUIUIMHBI OCYIIECTBISAETCS B TEMAaTUYECKOU
MOCJIEI0BATEIbHOCTH.

3aHATHS JEKIMOHHOIO0 THIA JAI0T CHCTEMAaTU3WPOBAHHBIC 3HaHUA MO aucuurummae b.1.1.17
@dusnuecKkue OCHOBBI SJIEKTPOHHMKH', KOHIIEHTPUPYIOT BHHMMaHHE Ha HaubOoyiee CIOXKHBIX U
BaXHBIX BONpocax. Bo Bpems JIEKIMOHHBIX 3aHATHA PEKOMEHAYETCS BECTH KOHCIIEKTMPOBaHUE
yueOHOro Marepuaia; oopamarb BHUMaHie Ha (OPMYIHPOBKU U KaTETOPUH, PACKPHIBAIOIINE CYTh
npo0sieMbl, SBJICHHUS WM Ipolecca; 3apUKCHPOBATh BBIBOJBI U IMPAKTUUYECKHE PEKOMEHJIAIUU.
[TonroroBka K 3aHATHSIM CEMHHAPCKOI0 THIA BKIIOYAECT O3HAKOMJIICHHE C IUIAHOM
71a00paTOPHOTrO 3aHATUSA; PabOTy C KOHCIIEKTOM JIEKLMH, BBIMOJIHEHHE JIOMAIIHEro 3a/laHus,
pabory ¢ yuyeOHOH U y4yeOHO-METOAMYECKOW JUTEepaTypoi, HayYHBIMH H3IAHUSAMH U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYpPCAMM, PEKOMEHJIOBaHHBIMU pabouell mporpammoit
mucrumveel b.1.1.17 dusuueckue OCHOBBI BJIEKTPOHUKHU".
Conepxannie camMOCTOSITEJILHOW PadoThl omnpesensercs padouell MporpaMMoi JTUCIMITIIMHBI
b.1.1.17 ®usnyeckue OCHOBBI JJIEKTPOHHUKH', OLCHOYHBIMU MU METOJMYECKMMH MaTepHajaMH,
3aJaHUSIMU U yKa3aHUsIMU npenojaBarens. CaMmocTosaTenbHass paboTa MOXKET OCYIIECTBISTHCS B
ayIUTOPHOM ®  BHeayauTOpHOUW (opmax. DPDHEKTUBHBIM  CPEACTBOM  OCYIICCTBICHUS
CaMOCTOSITEIbHOW pabOThl SABJSETCS AJIEKTPOHHAs WHGOPMAIIMOHHO-00pa3oBaTelibHas cpea
YHHUBEpPCHUTETa, KOTOpas oOecreyuBaeT JOCTyHn K 00pa3oBaTelbHOH mporpamme, padoueit
nporpamme aucuuniauHsel  b.1.1.17 ®usnueckne OCHOBBI 3JIEKTPOHUKH", K 3IEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, MPOoheCcCHOHATBHBIM 0a3aM JaHHBIX U HHGOPMAITMOHHBIM CITPABOYHBIM



cUCTEMaM.

Nzyuenne pucuumuivbbl b.1.1.17 ®usnyeckue OCHOBBI 3JEKTPOHUKH'" BKIIIOUAET BBINOJIHEHHE
1a00paTOPHBIX padoT, BBHINOJIHEHHE TECTOB IO JIEKUUAM, CAaud HTOTOBOIO KOHTPOJIBHOTO
3aJlaHuUA.

[TepuonuuHocTh npoBeneHUs, (GOPMbI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OLIEHUBAHUS
X0Jla OCBOGHHS JUCHUIUIMH TPEACTaBICHb B pabodeld mnporpaMMe. YCIOBUS aTTECTalluU
NPUBEJICHBI B TEXHOJIOTUYECKOH KapTe, BXOJSIIEH B cocTaB pabodeil mporpamMMbl TUCIHMITIHHBI

b.1.1.17
DopMOl  TPOMEKYTOUHOU

Pa3nen 6.

dusnyeckue OCHOBBI
arrecraguu 110 JUCHHUIIIIMHE

MATEPUAJIBHO-TEXHUYECKOE 141

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOMYECKOE 0OECIIeUEeHNE

b.1.
YYEBHO-METO/JUYECKOE

AJIEKTPOHUKHU".

1.17 Pusnueckue OCHOBEI

NeNo
/a

Crnrcok UCoab3yeMOM JIUTEepaTypbl

KonnuectBo
9K3EMILIAPOB MEYATHBIX
W3JaHUHM, TMEIOINXCS B

OHOJIHNOTEKE, ITH
AJIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepuer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

®dusnyueckrue OCHOBBI ONTOAICKTPOHUKH [Tekct] : Meron.
yKa3aHUs K BBIMNOJHEHHIO J1a0. paboT I CTYACHTOB
cnenuansHocteir 200800, 201500 / coct. B. H. UrymHoB ;
MapI'TY. Momkap-Oma: MapI'TV, 2002. - 51 c.
Ox3emisapsl: Bcero 20.

20 /
https://portal.volgatech.net/b
ooks/Igumnov_fizicheskie_o
snovi_optoelektroniki_2002.

pdf

@dusnuecKkue OCHOBBI aKyCTOIEKTpoHUKHU [Tekct] : meron.
yKa3aHUs K BBINOJHEHUIO J1a0. paboT s CTYACHTOB
cnernuansHocteir 200800, 201500 / [coct. B. H. HUrymHos].
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6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITENILHOU Pabo-
ThI U TIPOBEICHHSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluU
1. 410 (111) ABroMatm3up-s1  71ab.  ycranoBka|Microsoft Windows
J/UCCcreI0OBaHUs Enterprise, Microsoft
nonyrnpoBoaH,Marepuaniop ¢ [I9BM.|Office Standard, Arent
(1), AromarusupoBanHbIii Komruiekc|Dr.Web, Microsoft
0 WCCIeIoBaHUI0  xapakrepucTuk|[Access, Microsoft Visio
TUICHOK U JpKo3ed. cTyKTyp Ha ocHoBe [Professional,  Microsoft
BBICOKOTEMIIED. 1 Project Professional,

cBepxmpoBoa.mMarepuanoB (1), 3oHp
HU3MEPUTEIbHBIN M 1 ¢ IIXB
606817A (1), 3oHn uU3MEpUTENbHBIN
M 1 ¢ [IXB 606818A (1), Mcrounuk

MUTAHUS ATH-1165 (1),
KAPAJITHPLIOT'P  TB-4805 (1),
JlaGopaTopHbIit KOMILJIEKC TUTSt
UCCIIe/L. BOJIBT.-(hapaTHbIX

xapakrepuctuk (1), JlaboparopHsiit
KOMIUIEKC JJIi HCCNEN. OJHOKOM. U
MHOTOKOII.IIPOBOAHUKOBBIX
matepuanoB (1), JlaGopaTtopHbiit
KOMIIJIEKC TUIst WCCIIEI.
(OTORIEKTPHY.CBOICTB MaTepHaIoB U
nonynpoa.np (1),  Ocuunorpad
UG poBoi ADS-2061M (1),
VYcranoska ®IIK-06"U3yuenune p-n
nepexona" (1), VYcranoBka ®IIK-
07"U3yuenue TeMIlepaT.3aBUCHM.
JIEKTPOIIPOBOJIHOCTH  METAJIOB U
II/IPOBOJIH, (1),
XAPAKTEPUOI'PA® TP (1),
Kommiekt yaebHoi medemnn (1)

Microsoft Visual Studio
Enterprise, Kommnekt 10
JUISL PEIICHUs] OCHOBHBIX
MOJIb30BATEIBCKUX 3a/1a4

Paznen 7. ®OPMbl KOHTPOJIA OCBOEHUA AUCHUINIMHBI ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTO MaTCpHraia (06’BCM 3HaHHﬁ, rny61/1Ha YCBOCHI/ISI), npeayCMOTPCHHOT'O

paboueii mporpaMMoii;

- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPAaMOTHOCTb H3JIOKEHHUS Marepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.
IIIxana OIICHUBAHMI IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [xana
Kputepun oneHrnBanus
JJIEMEHTOB OIICHUBAHMUS
KOMITETEHIINH
[Toporosbiii OO0yuaromuiicsi IMEEeT 3HaHUS OCHOBHOTO MaTepHaia, YIOBJIET-




YPOBCHb MIpOoABJIACT YMCHHC JIOTUYHO €ro unajaratb, HO MOXET| BOPHUTCIBHO
AO0IYCKAaTb HCTOYHOCTH B N3JI0KCHHUU Marcpuajia,
HCOOCTAaTOYHO IIPABUJIBHBIC (])OpMy.]'II/IPOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUS B BBIIIOJIHCHUH ITPAKTUYCCKUX 3aJaHui.

[IpoxBunyThili  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHB u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUYECKUE TMOJOKEHHUS TPU  PELICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU U IIPHUEMaMH UX BBINOTHEHUS

Bricokuii ypoBeHb |OOydaromuiicss TJIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3Jjaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOH, IIPU ITOM
oOyuarolmuiicss He  3aTpydHsAeTCs C  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJlaHus, CBOOOJHO  CIIpaBJsieTCs C
3alayaMM, BOMPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUS
3HAHWW, II0Ka3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JTUTEPATypO, TMEPUOJUYECKUMH HU3JaHUSIMH, MPABUIHHO
00OCHOBBIBACT TMPHUHATBIC PEHICHUS, CBOOOJHO BJaJaCeT
Pa3HOCTOPOHHMMHU  HaBbIKAMH, MpPHEMAaMHU  BBINOJTHEHUS
MIPaKTUYECKUX paboT

7.1. Texylmiui KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCIEBAEMOCTH OOecrnevyrBaeT OIICHHMBAaHHE XOJa OCBOCHHUS JUCIUILIMHBI
(MOAyJsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTHMU PEUTUHIOBOIO KOHTPOJII B COOTBETCTBUU
C TEXHOJIOTMYECKON KapTod IuCHUIUIMHBL [lopsiiok cocTaBileHHs TEXHOJOTMYECKOHW KapThl H
QITOPUTM  TPOBEACHMSI MPOLEAYpPhl OLIEHMBAHHWS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHH, HABBIKOB W/ WM ONbITAa JEATEIBHOCTH, IO
HaKOIMUTEIFHON cHUcTeMe B Oayuiax ycTaHaBlMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIMs 00yJaromuXCst
[TpomexyTouHast aTrTecTarysl 00y4JarouIMxcs HalpaBjieHa Ha OICHHUBAaHHE PE3ylbTaTOB OOy4EeHUS
[0 TUCLUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJ/ICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHui u3 0a3bl (OHJA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.

Kakve npumecHble ypoBHU B NOSyNnpoOBOAHMKAX Ha3blBaOTCA rMy6okMMn?
Kakvmn ocobbiMy yncrnamu onpegensercsi COCTOSHUE 3reKTPOHOB B aTome?
Kakon nonynpoBoAHVK Ha3biBaeTCst JOHOPHbIM?

Kakon nonynpoBoAHVK Ha3biBaeTCs NOMHOCTbIO KOMNEHCUPOBAHHBIM?

CKOMnbKO 3NEKTPOHHBIX YPOBHEN 1 Kaknm obpas3omM pacLuennsaoTca B U30NIMPOBaHHOM aToMe npu
obpasoBaHumM Kpuctanna?

KakoB MexaHn3M NOCTaBKM AOMOMHUTENBHbIX ANIEKTPOHOB NMpnMecHbIMM aTOMaM B JIOHOPHOM
I'IOJ'IyI'IpOBO,EI,HVIKe?

Moyemy MeTanmnbl U NOAYNPOBOAHUKM Pa3NNYaOTCA CNOCOBHOCTBLIO NPOBOAUTL ANEKTPUYECKUI
TOK Npu Temnepartype 0 K?

YTO NponCXOAMT C AUCKPETHLIMU SHEPTETUYECKMMUN YPOBHSAMU 3MIEKTPOHOB B M30NTMPOBAHHBLIX



artomMax rnpu O6'beD,I/IHeHI/IVI nocnegHunx B KpVICTaJ'IJ'I?

[Iepeuenb BOPOCOB MJIsl HPOBEACHUS MPOMEKYTOUYHOM aTTECTALIMU

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

YpaBHeHue LLpeguHrepa. BonHoBaa GyHKLMA
CB06OAHbIM 3N1EKTPOH

INEeKTPOH B NOTEHLMANBHOM AMe

TyHHenbHbIN 3ddeKT

BoaopoanoaobHbiii atom

PyHKUMA Pepmun-Anpaka

®PyHKUMA bo3e-dHWTenHa U Makceenna-bonbumaHa
PeweTKkn bpasa

CTPYKTypa U CBOMCTBA TOHKMX MJIEHOK

Hunakne kpuctaniol

30HHaA CTPYKTypa TBEPAbIX Ten

JedekTbl B KpuUcTannax

MpuYMecHble YPOBHM B NOYNPOBOAHUKAX
KoHueHTpauma Hocutenen n yposeHb Pepmm B COOCTBEHHbIX NOAYNPOBOAHUKAX
KoHLeHTpauma Hocutenen n yposeHb Pepmm B NPMMECHbIX NOAYNPOBOAHUKAX
MpoBOAMMOCTb M NOABUMKHOCTb HOCUTENEN
MpoBOAMMOCTb METAINOB U CN/IAaBOB

MpoBOAUMOCTb NONYNPOBOAHUKOB

PaBHOBECHbIE N HEPAaBHOBECHbIE HOCUTENN
YpaBHeHWe HenpepbIBHOCTH

doTopesncTnBHbIM apdeKT

doToBONbTAMYECKUNI 3P DEKT

3¢dodekT NaHHa

KOHTaKT meTann-nonynpoBoaHMK

P-n nepexoa. PaBHoBecHOe cocTtosaHue. [lnoabl

P-n nepexoa. MNpamoe BKkAoUYeHUe

P-n nepexoa. O6paTtHoe BKAtoYeHume. MNpoboli
Mpunbopbl Ha ABYX p-n Nepexoaax

Mpnbopbl Ha Tpex p-n nepexoaax

3dodekT MNenbTbe



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

3¢ deKT 3eebeka
3ddeKT nona. MNonesble TPAH3UCTOPDI

M3nyyaTenbHble U 6e3ansnyyatenbHble NpoLecchl B NoAynpoBogHUKax. MoaynpoBoaHUKOBbIe
CBETOAMObI, UX 0COBEHHOCTM N XapaKTEPUCTUKMN.

YcuneHue v reHepauma 31eKTPOMarHUTHOro nsnydeHunsa.ManyyatenbHole n 6e3nsnyyatesnbHble
npoLecchl B N0/lynpoBoAHMKax. MNonynpoBogHMKOBbIE CBETOANOAbI, X 0COBEHHOCTU U
XapaKTePUCTUKMU.

YcuneHue n reHepaums 3N1eKTPOMArHMTHOTO U3/TyYeHus.
MpuHUMn paboTbl Ma3epoB 1 S1a3epoB; MHBEPCUA HaceeHHOCTEN.
MprbopbI ONTUYECKOTO AManasoHa: rasoBble Nasepbl, UX 0COBEHHOCTU U XapaKTEPUCTUKM.

[a3opaspagHble nasepbl HA CMeCcu resina U HeOHa; MONEKY/IAPHbIe N1a3epbl; ra3oAnHaMmmnyeckme
Na3epbl; SJKCUMeEPHbIe na3epbl.

MonynpoBoAHWKOBbIE 1a3epbl. AKTUBHbIE MaTePUANbIMHKEKLNOHHbIX 1a3€POB. OrPaHUYEHUEM.
[eTeponasepol.

JNlaszepsbl € pasgenbHbIM ONTUYECKUM U SNEKTPOHHbIM OrpaHmnyeHnem. J1azepbl Ha KBaHTOBbIX AMaX

MKBAHTOBbIX TOYKaXxX.
MprUeMHNKN ONTUYECKOro U3lydeHunsa, nx KnaCCM(bMKaLI,MFl N TEXHUYECKNE XaPaKTEPUCTUKHN.

MonynpoBoAHMKOBbIE GOTONPUEMHMKN: HOTOPE3UCTOPDI, PoToaMnoabI, p-i-n-doToanoabl 1
NaBUHHblE POTOAMNOAbI, CONHEYHblE POTOINEMEHTI.

OcobeHHOCTM ONTUYECKOM 9NEeKTPOHUKU. TepMMNHONOINA, OCHOBHbIE NOHATUA U ONpeaeNieHuns.

®ur3nyeckne oCHOBbI KBAaHTOBOM M ONTUYECKOWN 3/IEKTPOHMKU: IHEPreTUYECKME COCTOAHMA
KBaHTOBbIX CUCTEM.

ONTO3N1EKTPOHHbIE Napbl, ONTPOHbI.

Norvnyeckme anemeHTbl Ha ONTO3EKTPOHHbIX Napax.

OCHOBHas TEHAEHUMA Pa3BUTUA SINEKTPOHUKU. MUKPOMUHMATIOPU3ALMA U MHTETPALMUA.
MonynpoBoAHMKOBbIE NPUBOPLI MUKPOINEKTPOHUKMN.

duUsnYecKkne 1 TEXHONOTMYECKNE OrPaHNYEHNA MUKPOSIEKTPOHUKMN.

®YHKUMOHAbHAA 3NIEKTPOHUKA. MepcneKkTUBHbIe HanpaBAEHUS Pa3BUTKS.

OnpeaeneHne NOHATUIN: BaKyymM, MOHWM30BaHHbIN ra3 1 Naasma, ra3osblii paspaa,.
dnemeHTapHble NPOLECCHI NPU B3aUMOAENCTBUM 3/1IEKTPOHOB, aTOMHBIX YaCTUL, U MOHOB.
Mogenu ona onncaHmaA NoTOKOB 3apsKEHHbIX YacTUL, U NI3a3Mbl.

OCHOBbI SMUCCUOHHOW 3/1EKTPOHUKN: TEPMO3/IEKTPOHHASA, aBTO3/IEKTPOHHAsA, B3PbIBHasA,
BTopuUHan a3N1eKTPOHHanA, BTOPMUYHAA MOHHO-3/1eKTPOHHAsA, GOTO31EKTPOHHAA 3N1EKTPOHMKA.
BTOpWMYHas MOHHO-MOHHas 3/IEKTPOHMKA, MOHHOE PACTblJIEHWE; IMUCCUOHHbIE CBOMCTBA M1a3Mbl.

dopmMMnpoBaHME NMOTOKOB 3apsAXKEHHbIX YacTuy, (M3Y4) pasfMUYHOM MHTEHCUBHOCTU: 3/IEKTPOHHbIE U
MOHHbIE MPOXKEKTOPbI 1 NYLLKMU.



58.

59.

60.

61.

62.

63.

TpaHCI'IOPTVIpOBKa NOTOKOB 3apPAXKEHHbIX YaCTUL: METOAbl YNnpaBaeHUA NONepeYHbIM CEHEHNEM,
MHTEHCUBHOCTbIO, BEKTOPOM U MmOoAay/1em CKOPOCTH.

3IIEKTp0CTaTVI‘-IeCKMe, MarHuTHble U N1a3MmoonTn4yeCkne CuCTtemol, JHaMnU4eCkmne cnocob6bl
ynpas/sieHUA,; yCKOpeHME NMOHHbIX NOTOKOB B Nn1iaame.

MeToabl reHepauum Naasmbl, TUMbI U OCHOBHbIE XapaKTEPUCTUKU ra30BbiX pa3pagos, obuime
CBOWCTBa N1a3Mbl.

JnarHocTMka NoToKkos 3aPAXKEHHbIX 4aCTUL, U NJ1a3Mbl.
anMEHEHME NMOTOKOB 3apAXKEHHbIX 4YaCTUL, B 31IEKTPOHUKE.

anIMeHEHVIe N/1a3Mbl U ra3oBbIX Pa3pAa0B B 3/1EKTPOHUKE.



