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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
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HanpasnenHoctsb BBIUHCIIUTEIbHBIX CPEICTB
Kypc 2
Cemectp 3,4
Pacnpenenenue yaeOHOro BpeMeHU

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

Jlexknun 4 JacoB

JlabopaTopHbIie pabOThI 8 4acoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 12 4acoB

KonrtakTHas paboTa 1o sK3aMeHy - 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 132 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer - cemMecTp

BPK, /13 4 cemMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
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KaHJIMJaTa HayK
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3aBenyromuii kageapoit COI'JTACOBAHO J.E. Hammna
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BBINTyCKaroIas kageapa
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(M1.0. ®amunus)
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Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 19.02.2026 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
npesmecTByronmx auciuiuind: Maremaruka (OITK-1), ®wusuka (OIIK-1), Xumus (OITK-1),
Teoperndeckue ocHoBbl aekTpoTexuuku (OITK-1), TTpuknaanas mexanuka (OTTK-1)

W3ydyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJIi MPOJOJDKEHHS (OPMHUPOBAHHUS YKa3aHHBIX
KOMITETEHIMIA B CIEAYIOMIMX AMCHMIUIMHAX: TeopeTuueckre OCHOBBI paauorexHuku (OITK-1),
OcHoBbl KOHCTpyupoBaHuss M TexHosnorus npousBoactBa DC (OIIK-1); mpaktukax: YueOHas
npakTtuka (o3HakomutensHas) (OIIK-1), [Ipegnunnomuas npaktuka (OIIK-1); rocymapcTBeHHOIM
UTOTOBOMW aTTectanuu B (popme: BrimomHeHNe U 3alIUTa BBIMYCKHON KBaTM(PUKAMOHHON pabOThI
(OIIK-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, KJIacCudecKas JIEKIHs, JIEKIHSI-TIPOBOKALMsI, 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 72 OIIK-1
0JIYIPOBOAHUKOB
Jlexuwms. Jlekus 1 ycTaHOBOUHAS KLU 4

JlaGopartopnas pabota. JIP HccnenoBanue 11008 4




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE

CamocrosTenbpHas paboTa BKIIOYAET B ¢€0s MOJITOTOBKY IO TEMaM :
1. CtpyKTypa u CBOWCTBA TBEPJIBIX TE;

2. ®U3HYECKUE OCHOBBLI KBAHTOBOI MEXaHUKHU;

3. DIIEMEHTBI CTAaTUCTUYECKON (PU3BHKH.

4. DI1eKTpONPOBOIHOCTD TBEPIBIX TEII;

U npoxoxieHre TeCTOB Ha 3JIEKTPOHHOM Kypce 10

COOTBETCTBYIOIIUM TEMaM.

Beimonaenune B CAIIP mabopatopHbix padoT:

1. UccnenoBanue pe3nucTopon

2. UccnenoBanue GoTOpe3UCTOPOB

3. HccienoBanne TepMOPEINCTOPOB 64

Wnas xoHTakTHasg padora: 0

4 cemecTp

Kommuectso | @opmupyemeie

Buap! 1 TeMbI 3aHITHH
JacoB KOMIIETEHIINHU

Paznena Ne 2 puznyeckne oCHOBBI padoThI II/IT IPHOOPOB 72 OIIK-1

JlaGopaTtopHas padora. JIP McciaenoBanue mojaeBoro TpaH3uCcTopa 4

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
CamocrosTenpHas paboTa BKIFOYAET B ¢€0s MOJrOTOBKA K
TECTUPOBAHUIO M0 MPOUJEHHOMY CaMOCTOATEIHHO MaTepUaiy Mo
TEeMaM:

1. PaBHOBeCHBIE U HEPAaBHOBECHBIE 3aPSbL;

2. KoHTaKTHBIE BJIEHUS B IIOJYIIPOBOJHUKAX;

3. [ToBepXHOCTHBIE ABJIEHUS B IOTYIIPOBOJHUKAX.
Bremonuenue B CAIIP maGopaTopHbix padboT:

1. UccnenoBanue bunosnsipHoro tpansucropa B CAIIP
2. Uccnenosanue tupucropa B CAIIP

3. UccnenoBanue crabunurpona B CAIIP

IToAroToBKa HTOrOBOMY TECTUPOBAHHIO 68

Wuas koHTakTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TI0 OCBOEHMIO
JIACHTUTUIMHBI

N3yuenne mucuumivasl "b.1.1.17 ®uzndeckne OCHOBBI AJIEKTPOHHUKU' PEKOMEHAYETCS HadaTh C
O3HaKOMJIEHHsI ¢ paboueil mporpamMMoi, ee CTPYKTYpOll M coJep:KaHHeM pa3fenioB. YUeOHbIH
Marepual CTPYKTYPUPOBaH, W3y4Y€HUE JUCLUIUIMHBI OCYIIECTBISAECTCI B TEMAaTHYECKON
IIOCJIEI0BATEILHOCTH.

3aHATHSI JEKHMOHHOT0 THIA AT CUCTEeMaTU3UPOBaHHbIC 3HaHUS N0 aucuuminae b.1.1.17
@u3nyecKkue OCHOBBI DJIEKTPOHUKH', KOHILIEHTPUPYIOT BHHMMAaHHE Ha HauOojiee CIOXKHBIX U
BAKHBIX BOIpPOCax. Bo BpeMs JIEKIIMOHHBIX 3aHATHUN PEKOMEHIYETCS BECTU KOHCIIEKTUPOBAHUE
yueOHOro mMarepuaia; oopamaTh BHUMaHuEe Ha GOPMYIUPOBKU U KaTETOPUH, PACKPHIBAIOIINE CYTh
npo0sieMbl, SBJICHHUS WJIM Ipolecca; 3apUKCHPOBATh BBIBOJABI M IMPAKTUUYECKHE PEKOMEHJIAIUU.
[lonroroBka K 3aHATHSIM CEMHUHAPCKOI0 THINA BKIIOYAECT O3HAKOMIICHHE C IUIAHOM
71a00paTOPHOTrO 3aHATUSA; PabOTy C KOHCIIEKTOM JIEKLMH, BBIMOJIHEHHE JOMAIIHEro 3a/laHus,
pabory ¢ yuyeOHOH U y4yeOHO-METOAMYECKOW JHUTEepaTypoi, HayYHBIMH H3IAHUSAMH U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMM, PEKOMEHJIOBAHHBIMU pabodel mporpaMmoi
mucrunnael b.1.1.17 dusuueckue OCHOBEI 3JIEKTPOHUKHU".
CopnepkaHue camMoOCTOSITEILHOH PadoThl omnpesensercs padodedl MpoOrpaMMO IUCLMITIIMHBI
b.1.1.17 ®u3nyeckue OCHOBBI MEKTPOHUKHU", OLICHOYHBIMU U METOAMYECKUMHU MaTepUajIaMH,



3aJaHUSIMU U yKa3aHUsIMU npenonaBarens. CaMmocTosTenbHas paboTa MOXKET OCYILIECTBISTHCS B
ayIUTOPHOM W  BHeEayOUTOpHOW ¢opMax. DPPEKTUBHBIM  CPEJCTBOM  OCYIIECTBICHHS
CaMOCTOSITENILHOM pabOThl SIBISETCS SJEKTPOHHAs WH(GOPMAIMOHHO-00pa3oBaTeNbHas cpeaa
YHHUBEpCUTETa, KOTOpas oOecrneyuBaeT JOCTyln K 00pa3oBaTeslbHON Mporpamme, paboueit
nporpamme gucuuiuiiHbl  b.1.1.17 ®usnyeckre OCHOBBI JJIEKTPOHUKHU'", K DJIEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMaM, MTPodecCHOHANBHBIM 0a3aM JaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM
CHUCTEMaM.

N3yuenne nuctumiaubbl b.1.1.17 ®usnueckue OCHOBBI AJNEKTPOHUKHU' BKJIIOYAET BBINOJHEHHUE
1a00paToOpHBIX padoT, BBHIMOJIHEHHE TECTOB IO JIEKUUAM, CAA4Yd HTOTOBOTO KOHTPOJILHOTO
3aaHusl.

[leproaraHOCTh TIPOBEACHUS, (POPMBI TEKYILErO KOHTPOJIS YCIIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
X0Jla OCBOGHUSI JHUCUUIUIMH TMPEACTaBIeHbl B pabodell mporpamme. YCIOBHUS aTTeCTaIlluu
MPUBEICHbl B TEXHOJOTHYECKOW KapTe, BXOASIIEH B cocTaB pabouell mporpaMMbl TUCIUILUIMHBI
b.1.1.17 dusnyeckue OCHOBBI AJIEKTPOHUKHU".
®dopmoit TpoMeKyTOouHOM arrectranmu 1o aucuurummae b.1.1.17 ®uszudeckue OCHOBBI

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE YYEBHO-METOINMYECKOE

OBECIIEYEHUME AMCHUITJIMHBI

141

6.1. YueOHO-MeTOIUYECKOE 0OecIeueHne

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CrHucoK UCTIOIB3yeMOH JIUTEPATYPHI M3 JBHHH, HMCIOIIMXCA B
n/m OuOJIHNOTEKE, MITH
AJIIEKTPOHHBIN apec U3AaHU
(pecypca) B cetu MuTepHer
YYEBHBIE, YYEBHO-METO/IMYECKWE M1 HAYUHBIE U3JJAHUW A
1. [Mopo3, Amnzgpeii BuktopoBuu. @u3znyeckue OCHOBBI 2/

MHUKpPOIEKTpOHUKHU [Tekcr] : nmabopaTopHbIN MPAKTUKYM IO
nucturuHe "®dusndeckue 0CHOBBI AeKTpoHUKU". YacTs 1 :
HccnenoBanue napameTpoB MOJIYIPOBOAHUKOB, 2024. - 59 c.

https://portal.volgatech.net/b
ooks/Moroz_Fizicheskiye os
novy_mikroelektroniki_2024

DK3eMILISAPEI: BCEro 2. pdf

2. |UrymuoB, Bmamumup HukomnaeBuu. ®dusnyeckue OCHOBBI 143 /
MukpoasiekTponuku [Tekcr] : [yueb. mocobue mis cryaentos| https://portal.volgatech.net/b
BYy30B M0 HampaBieHuto mnoaror. "llpoektupoBanue u ooks/lgumnov.pdf
TEXHOJIOTHSI JJICKTPOH. CPEACTB" : PETUCTpAIlMOH. HOMEpP
penen3uu 389 ot 30.06.09, MI'VII] / B. H. Urymuos. U3xa. 2-

e, mepepa6. Momkap-Oma: MapI' TV, 2010. - 295 c. ISBN
978-5-8158-0779-2. Dx3emrusapsl: Bcero 143.

3. |®Pusnyeckue mporecchl B oumonsipaom Tpansucrope [Teker] : 67
[MeToA. yKa3aHUs K BBINOJHEHUIO J1a0. paboTsl] / [cocT. B. H.

Urymuos]. Momkap-Ona:  MapI'TY, 2010. - 32 .
OK3eMILISPEL: Bcero 67.

4. |UrymuoB, Bmamumup HukomaeBnd. ®Dusmyeckre OCHOBBI 99 /
MUKPOAJICKTPOHUKU U 3ekTpoHuku [Tekcr] : yueb.-meto.| https://portal.volgatech.net/b
noco6ue / B. H. Urymnos. Momkap-Ona: MapI'TV, 2010. -| ooks/lgumnov_FOMJE.pdf
55 ¢. DK3eMILBIpLL: Bcero 99.

5. |CmupnoB, 1O. A. ®usuyeckue OCHOBBI 3JIEKTPOHUKU

[OnexTtponnbiii pecypc] / CmupnoB 1O. A.,Coxonos C.
B.,TutoB E. B. 2-¢ usn., ucnp. Cankt-IletepOypr: Jlans,
2022. - 560 c. ISBN 978-5-8114-1369-0.

https://e.lanbook.com/book/2
11208

OJIEKTPOHHBIE OGPA30BATEJILHBLIE PECYPCBI

1. |Haqua;1 anekTpoHHast 6udanoreka eLIBRARY.RU

http://elibrary.ru




2.

Hayunas snektponnas 6ubnmoreka «KubepieHuHKay

http://cyberleninka.ru

6.2. MaTtepuanbHO-TeXHHYECKas 0a3a v MPOrpaMMHOE O0eCTIeUeHUE

NeNe | Ayauropuu st npose- | IlepeuerHb oCHOBHOTO 000pyIOBaHUS [IporpammHuoe
/T | IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pabo-
TBI U TIPOBEJICHHSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTaINU
1. 410 (111) ABroMatm3up-s1  71ab.  ycranoBka|Microsoft Windows
J/UCCcreI0OBaHUs Enterprise, Microsoft
nonynpoBoau.Marepuaniop C I[IOBM|Office Standard, Arent
(1), AromarusupoBanHbiii Komruiekc|Dr.Web, Microsoft
0 WCCeaoBaHuI0  xapakrepucTuk|[Access, Microsoft Visio
wieHok u mko3ed. crykry (1), 3onn|Professional,  Microsoft
HU3MEPHUTEBHBIHN M 1 c¢ IIXB|Project Professional,

606817A (1), 3oHn uU3MEpUTENbHBIN
M 1 c [IXB 606818A (1), Ucrounuk

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

xapakrepuctuk (1), JlaboparopHbiit
KOMIUIEKC JJISi MCCIIEA. OIHOKOM. M
MHOTOKOII.IIPOBOAHUKOBBIX

matepuanos (1), JlaGoparopHsbiit
KOMIIJIEKC TSt uccIe].
(OTORIEKTPUY.CBOICTB MaTepHaIoB U
nonynpoa.np (1),  Ocuumnorpad
U poBoi ADS-2061M (1),
VYcranoska ®IIK-06"U3yuenue p-n

nepexona" (1), VYcranoBka ®IIK-
07"U3yuenue TeMIlepar.3aBUCHM.
JIEKTPOIIPOBOJIHOCTH  METAIIOB U

n/mipoB (1), XAPAKTEPUOT'PA® TP
(1), Kommaekr yueoHom mebenu (1)

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

Paznen 7. ®OPMblI 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, TPAMOTHOCTb H3JIOKEHHS Marepuaia, TOYHOCTh H
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHATH TEOPETUUESCKUE 3HAHUS MPU PEUICHUH MPAKTUISCKUX 3aJaHUM.
IIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hOpMUPOBAHHOCTH [kana
Kputepun oneHrnBanus
JJIEMEHTOB OLICHUBAHMS
KOMIIETEHIINH
IToporosslii OOyuaromumiicss IMeeT 3HaHUs OCHOBHOT'O MaTepHaia, YAOBIET-




YPOBCHb MIpOoABJIACT YMCHHC JIOTUYHO €ro unajaratb, HO MOXET| BOPHUTCIBHO
AO0IYCKAaTb HETOYHOCTHU B N3JI0KCHHUU Marcpuajia,
HCOOCTAaTOYHO IIPABUJIBHBIC (bOpMy.]'IPIpOBKI/I, HCIIBITBIBACT
3aTPYAHCHUS B BBIIIOJIHCHUH ITPAKTUYCCKUX 3aJaHui.

[IpoxBunyThili  |OOyuaromuiicss TBEpAO 3HAET NPOrPAaMMHBIA MaTepHal,| 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
HaBBIKAMH U IIPUEMaMH UX BBINOTHEHUS

Bricokuii ypoBeHb |OOydaromuiicss TJIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
MaTepuaj, TPaMOTHO U JIOTMYECKM CTPOMHO €ro H3Jjaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3BIBACTCS TEOPHUS C MPAKTHKOM, MPU ITOM
oOyuarolmuiicss He  3aTpydHsAeTCs C  OTBETOM  IpHU
BUJOM3MEHEHUH  33/1aHUs, CBOOOJHO  CIIPABIISIETCS  C
3alayaMM, BOMPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUS
3HAaHWH, TIOKa3bIBA€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JTUTEPATypO, TMEPUOJUYECKUMH HU3JaHUSIMH, MPABUIHHO
O00OCHOBBIBACT NPUHATHIC pEIICHHs, CBOOOJHO BIIAJEET
Pa3HOCTOPOHHUMH  HaBbIKAMHU, MPHEMaMHU  BBINOJIHEHUS
MIPaKTUYECKUX paboT

7.1. IlpoMexxyTouHast aTTecTalus 00y4Jaromuxcs
[TpomexxyTouHast aTrTecTarysl 00y4JarouIMxcs HallpaBJieHa Ha OICHHBAHHE Pe3yIbTaTOB OOYy4EeHUS
[0 TUCLUIUIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepbl TUINOBBIX KOHTPOJBHBIX 3aJaHUid M3 0a3bl (OHJIA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IpOrpaMMe.
Kakue npumecHble ypoBHY B MOynNpoBOAHMKAX Ha3biBaOTCS ryobokumMmn?

Kakumu ocobbiMu Yncrnamm onpenensercss COCTOSAHNE SNEKTPOHOB B aToMe?
Kakor nonynpoBOAHMK Ha3biBaeTCs JOHOPHbLIM?
Kakor nonynpoBOAHMK Ha3blBa€TCs NOMIHOCTBI KOMMEHCUPOBAHHbLIM?

CKOnbKO 3NEKTPOHHbBIX YPOBHEN N Kaknm obpas3omM pacLuennsaoTcsa B U30NMPOBaHHOM aToMe npu
obpasoBaHuuM Kpuctanna?

KakoB MexaHn3m nocTaBKku JOMNOMHUTENbHbBIX 3fIEKTPOHOB MPUMECHLIMM aTOMamMn B JOHOPHOM
NonynpoBOAHUKE?

Movyemy meTannbl U NONYNPOBOAHWKN Pa3fM4aroTCa CNOCOBHOCTLI0 NPOBOANTL ANEKTPUYECKUN
TOK nNpu Temnepatype 0 K?

UTo nponcxoguT ¢ ANCKPETHBIMU SHEPrEeTUYECKMMMU YPOBHSIMIN SNIEKTPOHOB B N30NIMPOBAHHbIX
atomax npu obbegMHEHNN NOCAeaHUX B Kpuctann?

Ilepeuens BOIIPOCOB [U1sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTAL[UU
1. YpaBHeHue LpeauHrepa. BonHoBan GpyHKLUMA

2. CB06OAHbI 3N1EKTPOH



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

JNEeKTPOH B NOTEHLMANBbHOM AMe

TyHHenbHbIN 3pdeKT

BogopoanoaobHbiii atom

dyHKUMA Pepmmn-Anpaka

®dyHKUMA bose-dnHwWTeMHa  MakcBenna-boabumaHa
PeweTtkun bpasa

CTPYKTypa U CBOMCTBA TOHKMX NJIEHOK

*Kunaxume kpuctannbi

30HHaA CTPYKTypa TBEPAbIX TEN

JdedekTbl B KpucTannax

MpumecHble ypoBHM B NONYNPOBOAHMKAX
KoHueHTpauma Hocutenen n yposeHb Pepmm B COGCTBEHHbIX NOAYNPOBOAHUKAX
KoHueHTpauma Hocutenen n yposeHo Pepmm B NPUMECHbIX NOAYNPOBOAHUKAX
MpoBOAUMOCTb M NOABUXKHOCTb HOCUTENEN
MpoBOAMMOCTb METANIOB U CNNABOB

MpoBOAUMOCTb NONYNPOBOAHUKOB

PaBHOBeCHble N HEpPaBHOBECHbIE HOCUTENU
YpaBHeHMe HeNpepbIBHOCTH

PoTOPE3UCTUBHDIV 3bDEKT

doToBoNbTanueckunin apdekt

3dodekT NaHHa

KOHTaKT meTann-nonynpoBogHUK

P-n nepexoa. PaBHoBecHoe cocTtosaHue. [lnoabl

P-n nepexoa. MNpamoe BKAOUYEHUE

P-n nepexoa. O6paTHoe BKAtoYeHume. MNpoboli
Mpunbopbl Ha ABYX p-n Nepexoaax

Mpnbopbl Ha Tpex p-n nepexoaax

3dodekT MNenbTbe

3¢ deKT 3eebeka

3¢ dekT nona. Nonesble TPAH3UCTOPSI

M3nyyatenbHble u 6e3nsnyyaTesnibHble NPoLecchbl B MOAYNPoBOAHUKAX. [0AyNpoBOAHMKOBbIE
CBETOAMOAbI, MX OCOBEHHOCTU U XapaKTEPUCTUKM.

YcuneHuve n reHepauma INEKTPOMArHUTHOTO nsanyyeHua.MsnyyarenbHole u 6e3m3nyaneanble
npoueccobl B N021ynpoBOAHUKAX. no.ﬂyl’lpOBO,ﬂ,Hl/lKOBble cgetToanonbl, UX ocobeHHOCTU U



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

XapPaKTEPUCTUKMU.

YcuneHue u reHepauma 3N1€KTPOMArHUTHOIO U3NYYEHNUA.

MpuHLMN paboTbl Ma3epoB M N1a3epPoB; MHBEPCUSA Hace/IeHHOCTEN.

Mprbopbl ONTUYECKOTO AManasoHa: rasoBble Nasepbl, UX 0COBEHHOCTU U XapPaKTEPUCTUKM.

la30pa3pagHble nasepbl Ha CMECU reia U HeoHa; MOIEKYNAPHbIE S1a3epbl; ra3oaAMHaMnYecKme
Nasepbl; SKCUMEpPHbIe fa3epsl.

MNonynpoBoaHWKOBbIE /1a3epbl.AKTUBHbIE MaTePUANBIMHMKEKLMOHHbIX 1a3€POB. OrPaHUYEHUEM.
leTeponasepbl.

!'Ia3epb| C pa3genbHbIM ONTUYECKUM U INEKTPOHHbIM OrpaHUYEHUEM. J'Ia3epb| Ha KBAHTOBbIX AMaXx

MKBAHTOBbIX TOYKaXxX.
MpyUeMHNKN ONTUYECKOro U3iydeHunsa, nx KnaCCMd)MKaLI,Mﬂ N TEXHUYECKNE XapPaKTEPUCTUKN.

MNonynpoBoaHMKoOBblEe pOTONPUEMHUKU: dOTOpPE3UCTOPbLI, poToamoabl, p-i-n-poToamnoabl n
NlaBUHHble dOTOANOAbI, CONTHEYHbIE POTO3/IEMEHTDI.

OcobeHHOCTM ONTUYECKOM 3/IEKTPOHUKN. TePMUHONOMNSA, OCHOBHbIE MOHATUS U ONpeaesieHNs.

dursnyeckne oCHOBbI KBAHTOBOM M ONTUYECKOM 3/IEKTPOHUKN: SHEPTrETUYECKME COCTOSHUSA
KBaHTOBbIX CUCTEM.

OnNTO3/1EeKTPOHHbIE Napbl, ONTPOHbI.

Nornyeckne snemeHTbl Ha ONTO3EKTPOHHbIX Napax.

OCHOBHas TEHAEHUMA Pa3BUTUA INEKTPOHUKU. MUKPOMMUHMATIOPU3ALMA U MHTETPaLMA.
MonynpoBoAHWUKOBbIE NPUBOPLI MUKPOINEKTPOHMKM.

dusmyeckne 1 TEXHONOTMYECKNE OrpaHUYEHNA MUKPOSIEKTPOHUKMN.

®YHKUMOHANbHAA 3NEKTPOHUKA. MepcneKkTUBHbIe HanpaBAeHWUA Pa3BUTUA.

OnpeaeneHne NOHATUI: BaKyym, MOHWM30BaHHbIN ra3s v naasma, rasosblii paspaa,.
dnemeHTapHbIe MNPOLLECChl NPU B3aUMOAENCTBUM 31EKTPOHOB, aTOMHbIX YaCTUL, U MOHOB.
Moaenu ona onncaHuA NOTOKOB 3apPAXKEHHbIX YaCTUL, M NAA3Mbl.

OCHOBbI SMUCCUOHHOW 3/1EKTPOHUKN: TEPMO3/IEKTPOHHAsA, aBTO3/IEKTPOHHasA, B3pPbIBHas,
BToOpWYHas 3/1eKTPOHHAsA, BTOPMYHAA MOHHO-3/IEKTPOHHAsA, GOTO3/IEKTPOHHAsA 3/IEKTPOHMKA.
BTOpWMYHas MOHHO-MOHHas 3/IEKTPOHMKA, MOHHOE PACTblJIEHWE; IMUCCUOHHbIE CBOMCTBA M1a3Mbl.

dopmunpoBaHMe NOTOKOB 3apAKEHHbIX YacTuu, (M34) pasAMUYHON MHTEHCUBHOCTU: 3/1EKTPOHHbIE U
MOHHbIE MPOXKEKTOPbI 1 NYLLKMU.

TpaHCNOPTUPOBKA MOTOKOB 3aPAXKEHHbIX YaCTULL: MeToAbl YNPaBAEHUA NONEPEeYHbIM CeYEHUEM,
MHTEHCUBHOCTbIO, BEKTOPOM U MmOAay/1em CKOPOCTH.

3}1€KTpOCTaTVILIECKVIe, MarHnTHble U Naa3smoonTunvyeckne cuctemol, JMHaMU4eCcKkmne cnocobbl
ynpas/sieHnA,; yCKoOpeHne NOHHbIX NOTOKOB B N1a3me.

MeToapl reHepauunun nnasmol, TUMNbl U OCHOBHbIE XapPaKTEPUCTUKN ra30BbIX Pa3pAa0B, o6|.|.|,v|e
CBOWCTBA MJ1a3Mbl.



61. JunarHocTMka NOTOKOB 3apAXKEeHHbIX YacTUL, U NAa3mbl.
62. MpumeHeHVe NOTOKOB 3apAXKEHHbIX YaCTUL, B 9/IEKTPOHUKe.

63. anMEHEHME N/1a3Mbl U Ta30BbIX Pa3pAA0B B 3I/TEKTPOHUKE.



