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(6e3 yuera 7Kk3.) 90 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer - cemMecTp

BPK, /I3 3 cemMecTp
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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

HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS

KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-1 N1 OIIK-1.1 3naer 3HAHMS: OCHOBBI (PU3UKU TBEPAOTO TeJa; MPHHLIUIIBI
Cnocoben dbyHIaMEHTAIBHBIC UCIOJIb30BaHus (pu3nueckux 3PPeKToB B TBEPIOM
UCIIOJIB30BaTh  |3aKOHBI IPUPOJIBI U TeJe B AJEKTPOHHBIX MPUOOpax U yCTPOHCTBAX
MOJIOXKCHUS, OCHOBHBIE (PU3MYECKHE |TBEPAOTENBHON 3JEKTPOHUKH; - OCHOBHBIX METOJIOB
3aKOHBI U MaTeMaTUYeCKHE 3aKOHbI M CPEJCTB U3MEPEHHUSI TapaMETPOB U XapaAKTEPUCTUK
METO/IbI Y METOJbl HAKOIUIEHHs, |[IPUOOPOB TBEPAOTEIBHOM, KBAHTOBOM U IIa3MEHHOU
€CTECTBEHHBIX  |IEpesadu ¥ 00paboTKu  |9JEKTPOHHMKU U METOI0B UX MOJEIUPOBAHUS
HayK U uH(bopMauu YMEHHUA:
MaTEeMaTUKH IS HABBIKH:
pewenus 3anad (M1 OIIK-1.2 Ymeer 3HAHUA:
MHXCHEPHOU NPUMEHSATH GU3NYCCKUC |yMeHHs: - YIUTHIBATH COBPEMEHHBIE TEHICHIIHH
ACATCIIbBHOCTH 3aKOHbI U MAaTCMAaTUYCCKHU pa3BUTUA 3JIEKTPOHUKH, I/I3MepI/ITeHbHOﬁ u

MCTOJBbI JJIA PCUHICHUA
3ala4 TCOPCTUYCCKOTIO U
MMPUKIAAHOI'0 XapaKTepa

BBIUMCIUTEIbHON TEXHUKHU, UH(POPMALIMOHHBIX
TEXHOJIOTUH B CBOEH MO eCCHOHATTEHON
JIeATEIBbHOCTH; - IPUMEHSTh METOJIbI U CPEJCTBA
u3MepeHus GU3NYECKUX MapaMeTpoB MPUOOPOB
TBEPAOTEJIbHOM, KBAHTOBOM U IMJIa3MEHHOU

AIEKTPOHUKHU.
HABBIKH:
NJ1 OTIK-1.3 Bnageer 3HAHUA:
HaBLIKAMHU yMeHHUs:

HCITOIB30BaHUS 3HAHUH
bU3UKN U MaTEMATHKU
TIpU PEUICHUN
MIPAKTUYECKUX 3a7a4

HABBIKHU: - OCHOBHBIMU NpueMaMu 00pabOTKH U
IIPEJICTaBICHUS] DKCIIEPUMEHTAIIBHBIX JAHHBIX -
CHOCOOHOCTBIO CTPOUTH MpocTeiiiue Gpu3nueckue u
MaTeMaTHYeCKUe MOJIETIN MPUOOPOB TBEPAOTEIBHOM,
KBaHTOBOM M INTA3MEHHOM 2JIEKTPOHUKH, a TAK¥KE
MCII0JIb30BaTh CTaHIaPTHBIE IPOTPaMMHBIE CPEICTBA
MX KOMITBIOTEPHOTO MOJAEIUPOBAHUS; - METOAAMHU
pacueTa XapakTepUCTUK IPUOOPOB TBEPAOTENIBHOM,
KBaHTOBOW M INTA3MEHHOW 2JIEKTPOHUKH; -
FOTOBHOCTHIO aHAJIU3UPOBATh U CUCTEMAaTU3HPOBATh
pe3yJIbTaThl UCCIIEOBAHUI, IPEICTABIATh
MaTepHalbl B BUI€ HAYYHBIX OTYETOB, TyOIHKALINH,
IIpEe3eHTalnN

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHON gacTu OITOIT.
JlucuunianHa sBisieTcs 00s3aTeIbHOM

Jns  mpopomkenust  (GopMupoBaHUS — 3asABJICHHBIX  KOMIIETEHIMII  HEOOXOIMMBI  3HAHUS
npenmectByommx aucuuiuima: Marematuka (OIIK-1), ®wusuka (OIIK-1), Hauepratenbhas
reomeTpus u nmxenepHas rpagpuka (OITK-1), Teopernueckue ocHoBbI nekTporexuuku (OITK-1),
Xumus (OIIK-1); npakTuk: YueOHas npakTika (o3HakoMutenbHast) (OTTK-1)



W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJi MPOJOJKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIETCHIIMA B  CleAyrommx auciuiuimHax: OcHOBBI WHGOPMAIMOHHONW OE30MacHOCTH
tenekommyHukamnuii (OI1K-1), Dnekrpomarautaeie nodst u BosiHbl (OITK-1); npakTukax: YueOHas
npaktuka (o3HakomutenbHas) (OIIK-1); rocymapcTBEHHOH WTOTrOBOM arrectanuu B (opme:
BeimonHenue 1 3amiuTa BeITYCKHOM KBanuuKarimoHHoi padotsl (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIIUN HCIIOJIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
IIOAXO/BI.

OCHOBHBIMHU CTPATETMYECKUMH TEXHOJIOTUAMHU SIBIISIOTCS: JUCKYCCHOHHBIE, MCCIIEOBATEIbCKUE,
JIEKIIMOHHbIE 3aHSTUS, IPAKTHUECKUE U J1a00paTOpHBIE 3aHATHS, IPOLEypbl CAMOOOYUYECHHUS

Ha pnocTixkeHuMe KOHKPETHBIX Leneil OOydeHHs HalpaBiCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTHH: 3a/laHusl, KJIacCU4ecKas JIEKLHs, JIEKIMSI-IPOBOKALIMSI, MUHU-TIPOEKTHI, POOIeMHAsI
JEKLHS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

3 cemecTp
. Konuuectso | Dopmupyembie
Buasl 1 TeMbI 3aHATHH
4acoB KOMIICTEHIIMH
Pazgen Nel ¢pusuyeckue Hauvasia, jgekaniue B 0OCHOBe (PM3NKHU 69 OIIK-1
MOJIYIIPOBOTHHKOB
Jlexuus. Jlekus 1 CTpykTypa v cBOMCTBa TBEPBIX TEIl 1
Jlexmust. Jlexkmus 2 @usnyeckre 0OCHOBBI KBAHTOBON MEXaHUKHU 2
Jlexuwms. Jlekmust 3 DneMeHThl CTATUCTUYECKON (DU3HKU 2
Jlexuus. Jlekuust 4 D1eMeHTHI 30HHON TEOPUM TBEPABIX TEN 2
JlabopaTtopnast pabora. JIP 1 MccrnenoBanue mapameTpoB 4
IOJYIIPOBOIHMKOB
CamocrosrenbHas padora. [logroroska k jekmnuu 1 perieHue tecta 4
Ha 3JISKTPOHHOM Kypce
CamocrosrenbHas padora. [loaroToBka K JIeKIMK 2 pelieHne TecTa 6
Ha 3JISKTPOHHOM Kypce
CamocrosrenbHas padora. [loaroToBka K JeKIuu 3 perieHue Tecta 6
Ha DJISKTPOHHOM Kypce
CamocrositensHas pabota. [ToarotoBka k Jekmuu 4 pemieHne Tecta 6
Ha 3JISKTPOHHOM Kypce
CamocrosrenbHas pabora. [Togroroska x JIP Ne 1 Hanucanue 6
OTYETa MOATOTOBKA K 3aIIUTE
3amanus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJHEHNE
CamocTtosTenbpHas paboTa BKIIOYaeT B ce0s MOrOTOBKA K
TECTUPOBAHUIO TT0 MPONICHHOMY Ha JICKITUSIX MaTepHAIy,
TECTUPOBAHUE Ha AJIEKTPOHHOM Kypce, TOAroTOBKa 0T4eTOB K JIP 1
K Iporieype 3amuThl. KoHKpeTHbIe HAMMEHOBAHHUS BUIOB pa0OT U
BPEMEHH OTBOJIMMOM Ha CAMOCTOSITENIbHYIO PabOTy yKa3aHbI B
TEMaTHYECKOM IIJIaHE. 30
Pa3nea Ne 2 pu3nueckne oCHOBBI padoThl II/IT IPHOOPOB 110 OIIK-1
Jlekuus. Jlekuus 5 DneKTponpoBOAHOCTh TBEPBIX TEI 2
JlaGopaTtopHnas padora. JIP2 MccrnemoBanue 1/ ¢ MOMOIIBIO 4




s dexra Xomra/

Jlexuus. Jlekuust 6 PaBHOBECHBIE U HEPABHOBECHBIE HOCUTEINN
3apsaaa

Jlexuus. Jleknusg 7 KoHTakTHbBIE IBICHUS

JlabopaTtopHast pabota. JIP 2 KoHTakT MeTauI-moxyrnpoBOIHUK

JlaGopaTtopHas pa6ora. JIP 3 MccrnenoBanue
TPAH3UCTOPOB/THPHUCTOPOB

JlaGopaTtopHas padora. JIP 4 MccienoBanue p-n nepexoja/ 110108/
CTAa0MJIMTPOHOB/ BAPUKAIIOB

JlaGopaTtopHas padora. JIP 5 Onpenenenue norennuana Gepmu B
11/11 ¢ moMoIb0 Kodddummenta tepmoDJ1C

JlaGopaTtopHas padora. JIP 6 MccnenoBanue a¢dexra [leapThe

CamocTostenabHas padora. [IoAroToBKa K JICKIIMH 5 pEIICHHE TecTa
Ha DJIEKTPOHHOM KypCe

CamocTositenabHas padora. [IoaroToBka K JISKIHH 6 pEIICHHE TecTa
Ha DJIEKTPOHHOM KypCe

CamocTosireabHas padora. [1oaroToBKa K JICKIMH 7 PEIICHHE TeCTa
Ha DJIEKTPOHHOM KypCe

CamocrositenbHas padora. [Toaroroska k JIP Ne 2 Hanmmcanue
OT4YEeTa IIOATOTOBKA K 3alIUTE

CamocrositenbHas padora. [Toaroroska k JIP Ne 3 Hanmmcanue
OT4YEeTa IIOATOTOBKA K 3aIIUTE

CamocrositenbHas padora. [Toaroroska k JIP Ne 4 Hanmcanue
OT4YEeTa IIOATOTOBKA K 3aIIUTE

CamocrosrenbHas pabora. [Tonroroska k JIP Ne 5 Hanncanue
0TYETa MOATOTOBKA K 3aLIUTE

CamocrosrenbHas pabora. [Tonroroska k JIP Ne 6 Hanncanue
0TYEeTa MOATOTOBKA K 3aLIUTE

3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJTHEHHE
CamocrosiTenbHas paboTa BKJIFOYAET B ce0sl MOJrOTOBKA K
TECTUPOBAHUIO 110 MPONWJEHHOMY Ha JIEKLMIX MaTepuaty,
TECTUPOBAHUE HA JIEKTPOHHOM KypcCe, MOATOTOBKA OTYETOB K JIP
U K Tporeaype 3amuTthl. KOHKpeTHbIe HAaMMEHOBaHUS BUAOB paboT
¥ BpEMEHHU OTBOJMMOM Ha CAMOCTOSITEIbHYIO pa0OTy yKa3aHbI B
TEMaTUYECKOM IJIaHE.

38

Pa3nesn Ne 3 ¢pusudeckue 0oCHOBbI pad0ThI TOHKOIJIEHOYHBIX
npHOOPOB

55

Jlexuwms. Jlekuus 8 [loBepxHocTHbIE siBiIeHU B [111

Jlexuwms. Jlekuus 9 DnekTpOHHBIE IPOLECCHl B TOHKUX IUIEHKAaX

Jlexums. Jleknus 10 [lepcnekTHBBI MUKPO3JIEKTPOHKHN

JlaGopatopHas pabota. JIP 7 MccnenoBanue 1moieBoro TpaH3ucTopa

CamocrosrenbHas pabora. [Tonroroska k JIP Ne 7 Hanncanue
0T4YEeTa MOATOTOBKA K 3alIUTE

(o2 o>l I ol I AN I\ S

CamMocTosTenpHas pa60Ta. IToaroToBka K JIeKIMH 8 PCHICHUC TCCTA
Ha 3JICKTPOHHOM KYpPCE

CamoctosrenbHas padora. [TogroroBka k cnage tecta bPK

10

OIlK-1




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 mpoueaype 3amuthl. KOHKpeTHbIe HAMMEHOBaHUS BUIOB paboT
¥ BPEMEHH OTBOJIMMOM Ha CaMOCTOSITEIILHYIO pa0OTy yKa3aHbI B
TEMATHYECKOM ILIaHE. 22

Wuast koHTakTHas padora: nuddepentmpoBannblii 3a4et (bPK) 0

Pasmen 5. METOJMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTCLATUTNHEI

N3yuenue nucuurumnsl "b.1.1.16 ®usndyeckre OCHOBBI JIEKTPOHUKH'" PEKOMEHYETCsl HayaTh C
O3HAKOMJICHHsI ¢ pabouell MporpaMMoi, €€ CTPYKTYpOd W COJAEp)KaHWEM pa3leiioB. YUYeOHBIN
Marepuan CTPYKTYpUPOBaH, HW3y4Y€HUE JUCLUMIUIMHBI OCYLIECTBISAECTCS B TEMaTHYECKOUN
M0CJIEI0BATEIbHOCTH.

3aHATHS JEKIMOHHOIO0 THIA JAI0T CUCTEMAaTU3WPOBaHHBIC 3HaHUA 1Mo aucuurummae b.1.1.16
®u3nyecKkue OCHOBBI 3JIEKTPOHUKH', KOHLIEHTPUPYIOT BHHMMAHHE Ha HaumOoOJee CJIOXKHBIX MU
BAKHBIX BONpocax. Bo BpeMsl JEKIIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTU KOHCIEKTUPOBAHUE
yueOHOro mMarepuana; oopamarb BHUMaHie Ha POPMYITHPOBKU U KATETOPUH, PACKPHIBAIOIINE CYTh
npo0JieMbl, SBJICHUS WM Ipolecca; 3apUKCHPOBATH BBIBOJBI U IMPAKTUUYECKHE PEKOMEHJIAIUU.
IlogroToBka K 3aHATHAM CEMHUHAPCKOI0 THMIA BKJIKOYACT O3HAKOMIICHHE C IIJJAHOM
1a0b0paTOPHOTO 3aHATUS; PabOTy C KOHCIEKTOM JIeKIUH, BBIOJHEHHE JAOMAIIHEro 3aJaHusl,
paboTy ¢ y4eOHON U y4eOHO-METOJMWYECKOW JHUTEepaTypoil, HAyYHBIMH H3JAHUSAMH U
AIIEKTPOHHBIMU 00pa30BaTEIBHBIMUA PECypCaMH, PEKOMEHJOBAHHBIMU pabodell mporpaMmoi
muecrniveel b.1.1.16 dusuueckue OCHOBEI 3JICKTPOHUKHU".
CopnepxaHue caMOCTOSTENbHOI PadoThl onpenensercs padbodeil mporpamMmon TUCIUIUIMHBI
b.1.1.16 ®usnyeckue OCHOBBI DJIEKTPOHMKH', OLCHOYHBIMU M METOJMYECKMMH MaTepHaaMH,
3a/laHusIMU M yKa3aHUsSMHU TpernonaBarens. CamocTodTenbHas paboTa MOXKET OCYIIECTBISTHCS B
ayIUTOpHOM ©  BHeayauTopHOW (dopmax. DPDEKTUBHBIM  CPEACTBOM  OCYIICCTBICHUS
CaMOCTOSITENIbHOM paboOThl SBISETCS DSJEKTPOHHAs WH(GOPMalMOHHO-00pa3oBaTeabHas cpeaa
YHHUBEpCHUTETa, KOTopas oOecreuuBaeT JOCTyH K oOpa3oBaTelbHOM mporpamme, padoueit
nporpamme aucuumianHel b.1.1.16 ®usndeckue OCHOBBI DSIEKTPOHUKH", K DIEKTPOHHBIM
OMOIIMOTEYHBIM cUCTEMaM, MPOodecCUOHATBHBIM 0a3aM JaHHBIX U HH(POPMAITMOHHBIM CIIPABOYHBIM
CUCTEMAaM.

Nzyuenne aucruruinbbl b.1.1.16 ®usmyeckue OCHOBBI 3JEKTPOHUKH'" BKIIIOUAET BBINOJIHEHHE
1ab0opaToOpHBIX padoOT, BBHIMOJTHEHHE TECTOB MO JEKUUAM, CAa4d HTOTOBOTO KOHTPOJBLHOTO
3a/1aHMUSL.

[lepuoanunocTh poBeAeHUs, (OPMbI TEKYIIETO KOHTPOJS YCIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
X0Jla OCBOEHHUS JMCLUUIUIMH TIpeAcTaBieHbl B palouell mnporpamme. YCIOBHUS aTTecTaluu
MPUBEICHBI B TEXHOJOTUYECKOW KapTe, BXOMSIIEH B cocTaB padouell MporpaMMbl TUCITUTUIMHBI
b.1.1.16 dusnyeckue OCHOBBI AIEKTPOHUKH".
®opmMoOll  TPOMEXKYTOUHOW arrecTauud 1o gucuuiuimHe b.1.1.16 ®usuyeckue OCHOBBI

o

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. Y‘-Ie6HO-MCTOI[I/I‘-ICCKOC obecrnieucHue



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B
n/n OuoOnuoTeKe, Uin
AIIEKTPOHHBIN a/ipec U3AaHUS
(pecypca) B cetu MuTepuer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA
1. |UrymuoB, Bmamumup HukonaeBuu. ®dusnyueckue OCHOBBI 210 /

MUKpodJiekTpoHukn [Tekcr] : [yueld. mocobue i CTYACHTOB
BY30B [0 HampaBjeHutro mnoaror. "lIpoekTtupoBanue u
TEXHOJIOTHSI JJIEKTPOH. CpPEICTB" : PErucTpalnuoH. HOMEP
petensun 389 ot 30.06.09, MI'VII] / B. H. Urymuos. U3n. 2-
e, nepepa6. Momkap-Ona: MapI' TV, 2010. - 295 c. ISBN
978-5-8158-0779-2. Dx3emmuisapsl: Bcero 211.

https://portal.volgatech.net/b
ooks/lgumnov.pdf

2. |®usnyeckue mporecchl B oumnosipaom Tpansucrope [Teker] : 67
[MeTon. yKa3aHUs K BBIMOJIHEHUIO J1a0. paboTsl] / [cocT. B. H.

Urymuos]. Momkap-Ona: MapI'TY, 2010. - 32 c.
DK3eMIUISIPBIL: BCero 67.

3. |UrymuoB, Bmamumup HukomaeBnu. ®Dusznyeckre OCHOBBI 100 /
MHKpPO3JIEKTPOHUKH U 3yekTpoHuku [Tekct] : yueb.-meron.| https://portal.volgatech.net/b
noco6ue / B. H. Urymuos. Momkap-Ona: MapI'TV, 2010. -| ooks/lgumnov_FOMJE.pdf
55 ¢. Dx3emmspbl: Bcero 100.

4. |WUrnaros, A. H. Knaccuueckass d3JI€KTpOHUKA U
HAHOAJIGKTPOHUKA [DJIEKTPOHHBIA pecypc| yuebnoe | https://e.lanbook.com/book/1
rmocobue / A. H. Urnaros, H. E. ®ageesa, B. JI. Casunsnix, B. 06860
S. Baiicmanup, C. B. BopobbeBa. 3-¢ wu3n. Mockaa:
®JIMHTA, 2017. - 728 ¢. ISBN 978-5-9765-0263-5.

OJIEKTPOHHBIE OGPA3OBATEJIbHBIE PECYPCBHI
1. |Hayunas snextponHnas 6ubmmorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snextponnas Oudianoreka «KudepieHnHKa» http://cyberleninka.ru

6.2. MarepuanbHO-TeXHUYECKas 0a3a ¥ IporpaMMHOe oOecrieueHe

NeNe | Ayauropuu amns npose- | IlepedeHb OCHOBHOTO 000y IOBaHHS [Mporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue

CaMOCTOSATENFHOM pabo-

TBI ¥ IPOBEJICHUS TOCY-

JTApPCTBEHHON UTOTOBOM

aTTeCcTaIu
1. 410 (1) ABTOomMarusup-s  ab.  ycranoBka|Microsoft Windows

I/uccieIoBaHus Enterprise, Microsoft
nonynpoBojaH,MatepuanoB ¢ [I[DBM.|Office Standard, Arent
(1), AromarusupoBaHHbIi Komiuiekc|Dr.Web, Microsoft
Mo WCCeaoBaHu0  xapakrepuctuk|[Access, Microsoft Visio
TUIEHOK 1 JpKo3ed. cTykTyp Ha ocHoBe [Professional,  Microsoft
BBICOKOTEMITEP. 1 Project Professional,
ceepxnpoBoa.MatepuasioB (1), 3ona|Microsoft Visual Studio
W3MEPUTENBHBIN M 1 c¢ IIXB|Enterprise, Kommaekr I1O
606817A (1), 30HI HU3MEPUTEIBHBIN | pPEUICHUS OCHOBHBIX
M 1 ¢ I[IXB 606818A (1), McTouHuK|MOIB30BaTEIBCKUX 3a/1a4
MATAHUS ATH-1165 (1),
KAPAJITHPLIOI'P  TB-4805 (1),
JlaboparopHbrit KOMILIEKC IS




BOJIBT.-(papaaHbIX XapakTtepuctuk (1),
JlaboparopHbrit KOMILIEKC VTS
UCCIIEI. OJTHOKOM. u
MHOT'OKOII.IIPOBOTHUKOBBIX

MarepuanioB (1),  JlaGopaTopHbIit
KOMILIIEKC ISt UCCIIEI.
(OTO3IEKTPUY.CBOMCTB MaTEPUAIIOB U
nonynpoa.p (1),  Ocuunorpad
U poBoi ADS-2061M (1),
YcranoBka O@IIK-06"U3yuenue p-n
nepexomga" (1), VYcranoka ®IIK-

07"13yuenue TEeMIIEpaT.3aBUCHM.
AIIEKTPOIIPOBOJHOCTH ~ METAJUIOB |
/TIPOBO/TH, (D),

XAPAKTEPUOTPA® TP (1),
KowmmekT yue6HOH Mebenu (1)

Paznen 7. ®OPMblI KOHTPOJII OCBOEHUA JUCLHUIUIMHBI) ®OHJ OLEHOYHbIX

CPEJICTB

Kpurepun onieHNBaHNS HHAMKATOPOB JTOCTH)KEHUS KOMIIETEHIIMN HAIPaBJIECHBI HA!
- YCBOEHHE TEOPETUUYECKOIo Marepuasia (00beM 3HaHMM, ITTyOMHA YCBOEHUS), IPEyCMOTPEHHOT O
paboueli mporpamMmoi;
- YMEHHE u3jaraTb MaTepuai (YeTKOCTb, IPaMOTHOCTb M3JIOKEHMSI Marepuaja, TOYHOCTb U
IIOJIHOTA BOCIPOM3BEIEHUS YU€OHOro Marepuania);

- YMEHHE IPUMEHSATh TEOPETUUECKUE 3HAHUS MPU PELICHUH NMPAKTUYECKUX 3aJaHUI.
[IIkana oLleHNBaHUS IPEICTaBICHA HUXKE.

YpoBeHb
c(hOpMUPOBAHHOCTH [Ixana
Kpurepun onenuBanus
2JIEMEHTOB OLICHUBAHMSI
KOMITIETEHIIUH
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJaoBieT-
YPOBEHBb IIPOSABIIAIET YMEHHUE JIOTUYHO €ro Hu3JjlaraTb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTM B HU3JIOKEHUU  MaTepuana,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BHIITOJIHEHUN IPAKTUUECKUX 3aJaHUM.
[IpoxBunythiii  [OOyuaromuiicss TBEpAO 3HAaeT NPOTrPaMMHBIA MaTepHuai,| XOpOILIo
YpOBEHb U3JIaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BONPOC, IPABUIIBLHO
MPUMEHSIET TEOPEeTUYECKHE TOJOXKEHUS TpU pEelIeHUun
MPAKTUYECKUX BOIPOCOB W 3aj]lad, BIaJeeT HEOOXOAWMBIMU
HaBbIKaMU ¥ MPUEMaMH UX BbIOTHEHUS
Bricokuit ypoBenp |OOyuatomuiicss ri1yOOKO M MPOYHO YCBOWJ MPOrPAaMMHBIM|  OTIMYHO

MaTepuaj, TPAaMOTHO W JIOTHYECKH CTPOWHO €ro H3JIaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOW, MPH 3TOM
oOydaromuiicss He  3aTpyIHsAETCSs C  OTBETOM  IpHU
BHJION3MEHEHUW  3aJlaHus, CBOOOJHO  CIIpaBIsieTCS €
3aJadyaMu, BOHpOCElMI/I )41 I[pyrI/IMI/I BHUIaMH HpI/IMCHeHI/IH
3HaHWH, TIOKAa3bIBAET 3HAKOMCTBO C MOHOTpadUUECKOU
JIUTEPaTypoy, NEPUOJUYECKUMM U3JAHUSAMH, IIPABUIBHO
000CHOBBIBAET TPHHATHIC pPEIICHHUS, CBOOOJHO BJIANIEET




HaBbBIKaMHU, IpUEMaMHU BBITTIOJIHCHHUA IIPAKTHYCCKUX pa60T ‘

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOECIEYMBAET OLEHHBAHWE XOJa OCBOCHHUS JMCUUIUIMHBI
(MozyJIsl) M MPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOI'MU PEHTUHIOBOTO KOHTPOJISI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsAAOK COCTaBIEHMS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  NPOBEJEHHUs HPOLENypbl OLEHUBAHHUA BUAOB JIEATEIBHOCTH  OOydaroIuxcs,
HANpaBJICHHBIX HAa OCBOCHHME 3HAHWH, yYMEHHWH, HAaBBIKOB W/ WM ONbITa JAEATEIBHOCTH, IO

HaKOIMUTEJILHON cHcTeMe B Oajuiax ycTaHaBiIMBaeTcs mosioxkeHueM o cucreme PUTM B ®I'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YJYarOIIUXCS
[IpomexyTouHast arrecTausi o0ydJaronuXcsl HAlpaBJICHA HA OICHUBAHUE PE3Yy/IbTaTOB OOYYCHHUS
M0 TUCIUILIMHE (MOYJII0) U IPOBOJUTCS C UCIONIb30BaHKUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[lpumepsl THIOBBIX KOHTPOJBHBIX 3aJaHMid U3 0a3pl (OHIA OLCHOYHBIX CPEIACTB IO
00pa30BaTeNIbHOI NporpamMmme.

Kakvne npumecHble ypoBHU B NOSyNpoOBOAHMKAX HasbiBatOTCA rnyb6okMMn?
Kakvmn ocobbiMy yncnamum onpegensercsi COCTOSHUE 3reKTPOHOB B aTome?
Kakoln nonynpoBogHMK Ha3biBA€TCA JOHOPHbBIM?

Kakon nonynpoBoAHMK Ha3bIBA€TCHA MNOSIHOCTbIO KOMMNEHCUPOBAHHbBIM?

CKOnbKO 3NEKTPOHHbBIX YPOBHEN N Kaknm 0bpaszomM pacLuennsaoTca B U30NIMPOBaHHOM aToMe npu
obpasoBaHuu kpuctanna?

KakoB MexaHn3M noCcTaBKn OOMONMHUTENbHbIX AJIEKTPOHOB NMpMMeCcHbIMX aTOMaM B JOHOPHOM
I'IOJ'IyI'IpOBO[J,HVIKe?

Mouemy meTannbl 1 NONYNPOBOLHUKN pasniMyatoTcsl CnOCOBHOCTHIO MPOBOANTL ANEKTPUYECKUI
TOK npu Temnepatype 0 K?

YTO NponCXOAMT C AUCKPETHLIMU SHEPTETUYECKMMUN YPOBHSAIMU 3MIEKTPOHOB B M30STMPOBAHHBLIX
aToMax npu o6GbeauHeHUn NocrneaHux B KpucTtann?

HCpC‘-ICHL BOITPOCOB JIs1 TPOBCACHUA HpOMCXCYTOqHOﬁ aTrTeCTalnun

1. YpasHeHue LLpeauHrepa. BonHoBas ¢yHKUMA

2. CB06OAHbI 31EKTPOH

3. ONEeKTPOH B NOTEHLUMANBHON AME

4. TyHHenbHbIN 3ddeKT

5. BosopoanonobHbiii atom

6. dyHKUMAa Pepmm-Anpaka

7. ®dyHKUMA bose-dNHwWTeMHa  MakcBenna-bonbumaHa
8. PeweTkun bpasa

9. CTpYKTYpa 1 CBOMCTBA TOHKMUX MNJIEHOK



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.

35.

36.

37.

38.

39.

*Kunakume kpuctannbi

30HHaA CTPYKTypa TBEPAbIX Ten

JdedekTbl B KpucTannax

MpuMmecHble ypoBHM B NONYNPOBOAHMKAX
KoHueHTpauma Hocutenen n yposeHo ®epmm B COOCTBEHHbIX NOAYNPOBOAHUKAX
KoHueHTpauma Hocutenen n yposeHo Pepmm B NPUMECHbIX NOAYNPOBOAHMKAX
MpoBOAMMOCTb M NOABUMKHOCTb HOCUTENEN
MpoBOAVMMOCTb METAN/IOB U CNIAaBOB
MpoBOANMOCTb NONYMNPOBOAHUKOB
PaBHOBeCHble N HEpPaBHOBECHbIE HOCUTENU
YpaBHeHMe HenpepbIBHOCTH
doTopesncTnBHbI apdeKT
doToBONbTAMYECKUI 3P DEKT

3dodekT NaHHa

KOHTaKT meTana-noaynpoBoagHUK

P-n nepexoa. PaBHoBecHoe cocTtosaHue. [lnoapbl
P-n nepexoa. MNpamoe BKkAoUYeHUe

P-n nepexosa. ObpaTHoe BKAtoueHMe. Mpoboit
Mpubopbl Ha ABYX P-n Nepexoaax

Mpubopbl Ha Tpex p-n nepexogax

3dodekT MNenbTbe

3¢ deKT 3eebeka

3ddeKT nona. Monesble TPAH3UCTOPDI

M3nyvaTenbHble U 6e3m3nyaneanble npoLeccbl B NONynpoBoAHMKaX. MoaynpoBoAHMKOBbIE
cgetoanogbl, Ux 0Ccob6eHHOCTU U XapPaKTEPUCTUKMN.

YcuneHuve v reHepauma INEKTPOMArHUTHOTO nsnyydyeHua.MsnyyatenbHole u 6e3m3nyaneanble
npoueccobl B N021ynpoBOAHUKAX. HOHYHpOBOAHMKOBbIe cgeToamonpbl, Ux 0CO0b6eHHOCTU 1
XapPaKTePUCTUKHN.

YcuneHue u reHepaums 3N1€KTPOMArHUTHOTO U3/TyYeHus.
MpuHLMN paboTbl Ma3epoB M S1a3epPoB; MHBEPCUSA Hace/IeHHOCTEN.
Mprbopbl ONTUYECKOTO AMana3oHa: rasoBble Na3epbl, UX 0OCOBEHHOCTU U XapaKTEPUCTUKM.

[a3opaspagHble na3epbl HA CMeCcK reina U HeOHA; MONEKYIAPHbIe 1a3epbl; ra3oAnHaMmyecKme
Na3epbl; SKCUMepHble N1a3epbl.

MonynpoBogHWKOBbIe na3epbl. AKTUBHbIE MAaTEPUANbIMHMKEKLMOHHbIX 1a3€POB. OFPaHNYEHNEM.



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

leTeponasepbl.

ﬂaaepbl C pa3genbHbIM ONTUYECKUM U SINEKTPOHHbIM OrpaHN4YeHnemM. ﬂasepbl Ha KBAHTOBbIX AMaX

MKBAHTOBbIX TOUYKAX.
MPUEeMHUKM ONTUYECKOTO U3YHEHUA, X KNAaCCUPUKALLMA U TEXHUYECKME XapaKTEPUCTUKM.

MonynpoBoaHMKoBble poTONPUEMHUKU: hOTOpE3nCTOpbI, poToamoabl, p-i-n-poToamnoabl u
NaBUHHble GOTOANOAbI, CONHEYHbIE GOTOIEMEHTDI.

OcobeHHOCTN ONTUYECKOWN 3IEKTPOHMKN. TEPMUHONOMMA, OCHOBHbIE NOHATMA U ONpeseneHuns.

®ur3myeckne oCHOBbI KBAHTOBOW M ONTUYECKOM INNEKTPOHUKU: SIHEPTETUYECKMNE COCTOAHUA
KBAHTOBbIX CUCTEM.

ONTO3/1eKTPOHHbIE Napbl, ONTPOHbI.

Jlornyeckume anemeHTbl Ha ONTO3/EKTPOHHbIX Napax.

OcHOBHaA TeHAEHLUMA Pa3BUTUA ITIEKTPOHUKN. MUKpOMUHMATIOPU3ALMA U UHTErpauus.
MonynpoBoAHMKOBbIE NPUBOPLI MUKPOINEKTPOHNKM.

dusnyeckmne n TeXHONOrMYecKne orpaHNYEeHNa MUKPOINEKTPOHUKM.

@DyHKUMOHAbHAA 3NEeKTPOHMKA. [epCneKkTUBHbIE HaNPaBAEHMA Pa3BUTUA.
OnpegeneHne NOHATUIA: BaKyyM, MIOHU30BaHHbIN a3 W Nnaasma, ra3oBblit paspaa.
dnemeHTapHble NPOLLECChl NPY B3aUMOAENCTBUN SN1EKTPOHOB, aTOMHbIX YaCTUL, U MOHOB.
Mogaenu ana onmMcaHUA NOTOKOB 3aPAMKEHHbIX YaCTULL U NAa3Mbl.

OCHOBbI 3MUCCUOHHOW 3NEKTPOHUKM: TEPMOIIEKTPOHHAS, aBTO3/IEKTPOHHAsA, B3pbiBHaA,

BTopuyHan 3NeKTpoHHanA, BTOPMYHAA MOHHO-3/1EKTPOHHasA, GOTO3/IEKTPOHHAA 3NEKTPOHMKa.

BTOopMYyHaA NOHHO-MOHHAA SN1EKTPOHUKA, MOHHOE pacnbl/ieHNe; SMUCCUOHHbIE CBOMCTBaA NAa3mbl.

dopmMpoBaHUME NOTOKOB 3apsrKeHHbIX YacTuL, (M34) pasMYHON MHTEHCUBHOCTU: SN1EKTPOHHbIE U

MOHHbIE NMPOXEKTOPbI N NYLLWKN.

TpaHCNOPTUPOBKA MOTOKOB 3aPAXKEHHbIX YaCTULL: MeToAbl YPaBAEHUA NONepeyYHbIM CeYeHNEeM,

MHTEHCUBHOCTbIO, BEKTOPOM N MOAay/1em CKOPOCTH.

3}'IeKTpOCTaTVILIECKVIe, MarHnTHble U N1a3moonTunvyeckne cCuctemol, JHaMU4YeCKne cnocobbl
ynpas/sieHnA,; yCKOpeHMEe NMOHHbIX NOTOKOB B N1a3me.

MeToabl reHepaumu Naasmbl, TUMbl U OCHOBHbIE XapPaKTEePUCTUKKM ra30BbIX Pa3pAanos, O6LLI,VIe
CBOWCTBA N/1a3Mbl.

JMarHocTMKa NOTOKOB 3apAXKEHHbIX YacTUL, M NAA3Mbl.
MpymeHeHMe NOTOKOB 3apPAXKEHHbIX YaCTULL B 3/1IEKTPOHUKE.

anMeHEHME N/1a3Mbl U Ta30BbIX Pa3pALO0B B 3/IEKTPOHUKE.






