MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

P COOPMHPOBAHA, T eean T
COrNACOBAHA VTBEPXKIATO /A H. Jlenos/
" YT BE PmﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

01.03.2023 .

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

C.1.1.21 ®usnueckure OCHOBBI 3JIEKTPOHUKH

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crenmantbHOCTh) 11.05.01 PagmodsneKTpOHHBIE CUCTEMBI M KOMILIEKCHI
KBanudukanus BeITyCKHUKA Cneunanucr
(bakaaBp/MarucTp/CeHaIKCT)
Cneunanuzanus PannonokaiioHHbIe CUCTEMBI U KOMILIEKCHI
Kypc 2
Cemectp 4
Pacnpenenenue yaeOHOro BpeMeHU

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

Jlexknun 36 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 36 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 4 cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 11.05.01 PagrosnekTpoHHBIE CHCTEMBI M KOMIIIEKCHI

[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)
16.01.2023 nporokosn Ne 11

(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 P.I'. Xadwu3zos

(M1.0. ®amunus)

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

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)

Okcnept(sl): BracoB Huknra MuxaiiinoBuy, 3aMecTUTENb TJIaBHOTO KOHCTpyKTOpa AO
Mapuiickuii MalIMHOCTPOUTEIBHBIN 3aBOJ - 3aMecTuTens HadanbHuka HTL «Kopamm»
Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 06.03.2023 r.
Crneuunamuct yuedHo-MeToudeckoro neatpa COI'JTACOBAHO /N.P. Banuesa/



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 OIIK-1.1 3naer 3HAHMS: OCHOBBI (PU3UKU TBEPAOTO TeJa; MPHHLIUIIBI
Cnocoben dbyHIaMEHTAIBHBIC UCIOJIb30BaHus (pu3nueckux 3PPeKToB B TBEPIOM
MpPEACTaBUTh 3aKOHBI PUPOJIBI U TeJe B AJEKTPOHHBIX MPUOOpax U yCTPOHCTBAX
aJICKBaTHYIO OCHOBHBIE (PH3MYECKHE M |TBEPIOTENBHON 3JIEKTPOHUKH; - OCHOBHBIX METOZIOB
COBPEMEHHOMY |MareMaTHYECKHUE 3aKOHBI |U CPEACTB U3MEPEHHS IIAPAMETPOB U XaPAKTEPUCTUK
YPOBHIO 3HAHHM pUOOPOB TBEPAOTEIHHOM, KBAHTOBOM U TUIA3MEHHOMN
HAY4YHYIO ANIEKTPOHHUKHU U METOJIOB UX MOJIETUPOBAHUS
KapTUHY MUpPA YMEHHUA:
Ha OCHOBE HABBIKH:
3HAHUSA OIIK-1.2 Ymeer 3HAHUA:
OCHOBHBIX IPUMEHATH (pU3HIECKUe YMEHHSI: - YUUTBIBaTb COBPEMEHHbIE TEHICHIIUU
TOJIOXKCHHUIH, 3aKOHBI U pa3BUTHUS SIEKTPOHUKHU, U3MEPUTEITBHON U
3aKOHOB U MaTEMaTHYCCKUE METOBI |BHIYMCIUTENILHON TEXHUKU, HTHPOPMAIIMOHHBIX
MCTOJI0B A1 peeHus 3a1a4 TEXHOJIOTUH B CBOEH MO eCCHOHATTEHON
CCTCCTBCHHBIX  |TCOPETUYECCKOIO U JIEATEIILHOCTH ;- IIPUMEHATH METOIBI U CPELICTBA
HayK U MPHUKITIATHOTO XapaKTepa |u3mepeHus: GU3NYECKUX MapaMmeTpoB MpruOOpoB
MaTEeMaTHKH TBEPAOTEJIbHOM, KBAHTOBOM U IMJIa3MEHHOU
AIEKTPOHUKHU.
HABBIKU:
OIIK-1.3 Bnageer 3HAHMS:
HaBbIKAMH yMeHHS:
HCTIONIb30BAHNS 3HAHUN  |HaBBIKM: - METOJAMH PAcyeTa XapaKTePHCTHK
(hu3HMKN ¥ MaTEMaTUKH nprOOPOB TBEPIOTENHHOM, KBAHTOBOM U MIa3MEHHOU
HpH pCIICHUN ANIEKTPOHUKH; - TOTOBHOCTBIO aHAIU3UPOBATh U
IIPaKTHYCCKHUX 3aa4 CHCTEMaTU3UPOBATh PE3YJIbTAThI UCCIICIOBAHUM,
MPEACTABIISITH MATEPHAIIBI B BUJIE HAYYHBIX OTYETOB,
nyOIMKanui, mpe3eHTanui
2. OINK-2 OIIK-2.1 3naer 3HAHMS: COBPEMEHHBIE JOCTHKEHHS B 00J1aCTH
Cnocoben COBPEMEHHOE COCTOSIHUE |IEKTPOHUKH, (PU3UKH TBEPIOTO Tea
BBISIBIISITH obactu YMEHUS:
€CTECTBEHHOHAY |MpodeccuOHAIbHON HaBbIKH:
YHYIO CYIIHOCTH |IeATEeIbHOCTH
npooiieM, OIIK-2.2 YmeeT uckaTh 1 |3HAHUSA:
BOSHMKAIOIIHX B |IIPCACTABIATE YMEHHMS: - HAXOUTb JAaHHBIE O COBPEMEHHBIX
Xxone AKTYyaJIbHYIO TEHACHIMAX Pa3BUTHUA DJICKTPOHKHU, paJOTECXHUKHU,
npodeccuonanb |uHMOpMaIuio o HAHOAJIEKTPOHKH
HOI COCTOSIHUM MPEIMETHON |HaBbIKM:

JIeITCILHOCTH, U

o0act




MIPUMEHSTh OIIK-2.3 Bnaneet 3HAHUA:

COOTBCTCTBYIOI |HABBIKAMU pa6OTLI 3a YMeHHUA:

il pU3HKO- [IEpCOHAIIEHBIM HABBIKH: - - OCHOBHBIMH ITpHeMaM# 00paboTKH U
MaTCMaTH4CCKH |KOMIIBIOTCPOM, B T.4. [PEACTABIICHUS DKCIIEPUMEHTAIIBLHBIX JAHHBIX -

i anmapar juist  |MaKeTaMu MPUKIAAHBIX  |cr10coOHOCTBIO CTPOUTH MpocTeiimue Gpu3ndeckue 1
ux nporpamm JUis MaTeMaTH4YeCKHe MOJIEIH MPUOOPOB TBEPIOTEIBHOM,
popmanusanuu, |paspaboTku u KBAHTOBOW W MJIA3MEHHOM AJIEKTPOHUKH, a TAKKE
aHan3a u OpCaCTABICHAA HUCNOJIb30BaTh CTaHAAPTHBIC IIPOrpaMMHBIC CPEACTBA
IIPUHATHA AOKYMCHTAIMH HUX KOMIIBIOTEPHOI'0 MOACIUPOBAHUSI;

pELICHUN

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Jucnuniauna otHocuTes K o0s3atenbHoi yactu OITOIL.

JucnurnuHa siBIseTcs 0053aTeIbHON

Jns  mpomomkenust  (GopMHpoOBaHUS  3asABJICHHBIX  KOMIIETEHIMI  HEOOXOAMMBI  3HAHUS
npesmectByrommx auciuiuind: Maremartuka (OITK-1), ®wusuka (OIIK-1), Xumus (OITK-1),
Teoperuyeckue ocHoBbl anmekrporexuuku (OIIK-1), Marematuka (OITK-2), ®usuka (OIIK-2),
Xumus (OIIK-2), Teopernueckue ocHoBbl nnekTpoTexHuku (OIIK-2), Marepuanbl 1 KOMIIOHEHTHI
anektponHoi Texuuku (OITK-2)

W3ydyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJiIi MPOJOJDKEHHS (OPMHUPOBAHHUS YKa3aHHBIX
KOMITETCHIIMA B CJCAYIOMIUX AUCIMIUIMHAX: DIeKTpoMarHuTHeie mosiss u BoaHbl (OITK-1),
OnexrpoMaruuTHble 1o ¥ BoiHbl (OI1IK-2), [ludpossie ycrpoiictBa u Mmukpomnpoueccops! (OITK-
2); rocynapCTBEHHOH HTOroBoi arrectauu B ¢opme: BpionHEeHMEe M 3aluTa BBITYCKHOU
kBannpukanronHoi padotsl (OIIK-1), BeimonHenue u 3ammra BBIMTYCKHON KBalIU(PUKAIIMOHHOM
pa6ots (OITK-2)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

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

OCHOBHBIMHU CTPATETMYECKUMH TEXHOJIOTUAMHU SIBIISIOTCS: AUCKYCCHOHHBIE, MCCIIEOBATEIbCKUE,
JIEKIMOHHbIE 3aHATHS, IPAKTUYECKUE U TaOOPATOPHbIE 3aHATHS, IPOLIETypbl CaMOOOyUEHUs

Ha nocTixkeHnMe KOHKPETHBIX ILeneil OOydeHHus HalpaBieHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTHH: 3a/laHusl, KJIacCu4ecKas JIEKIHs, JIEKIHS-TIPOBOKALIMS, MUHU-TIPOEKTHI, MpoOIeMHast
JEKLUS

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

4 cemecTp
. Konunuectso | Dopmupyemeie
Bunpl 1 TeMBI 3aHITHH
4acoB KOMITETCHIINH

Paznen Nel ¢pusmueckue Havasa, Jexainue B OCHOBe (PU3MKH 42 OIIK-1, OIIK-
MOJIYIIPOBOJHUKOB 2
Jlexuus. Jlekuust 1 CTpykTypa u CBOWCTBA TBEPBIX TEIN 2
Jlexmus. Jlexums 2 @U3nUecKre OCHOBBI KBAHTOBON MEXaHHUKHU 4
Jlexuwmst. Jlekuus 3 DIeMeHThI CTATUCTHYECKON (PU3UKU 4
Jlexuus. Jlekuus 4 DneMeHThl 30HHOW TEOPUU TBEPIABIX TEJ 4
JIaGoparopnas padora. JIP 1 MccnenoBanue napaMmeTposB 4




MOJIYTIPOBOTHUKOB

CamocrosrenbHas padora. [loaroroBka k nekiuu 1 pemeHune tecra 2

Ha JIEKTPOHHOM Kypce

CamocrosrenbHas padora. [loaroroBka K JEKIUH 2 pelIeHne TecTa 2

Ha 3JIEKTPOHHOM Kypce

CamocrosrtenbHas padora. [loaroroBka K JeKIuM 3 pereHne TecTa 2

Ha JIEKTPOHHOM Kypce

CamocrosrenbHas padora. [loaroroBka K JeKIuM 4 perieHne Tecra 2

Ha 3JIEKTPOHHOM Kypce

CamocrosrenpHas padora. [Togroroska k JIP Ne 1 Hanmucanwue 4

OTYeTa MOATrOTOBKA K 3aIINUTE

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE

CamocTtosTenbHas paboTa BKIIOYaeT B ce0s MOJArOTOBKA K

TECTUPOBAHUIO IO MPONUICHHOMY Ha JICKITUSX MaTepHamy,

TECTUPOBAHUE Ha AJIEKTPOHHOM Kypce, MOJAr0TOBKa 0T4eTOB K JIP

U K TIpoIreaype 3amuThl. KOHKpEeTHbIC HANMEHOBAHUS BUIOB PabOT

¥ BPEMEHU OTBOJMMOM Ha CAMOCTOSITENIbHYIO pa0OTy yKa3aHbl B

TEMATHYECKOM IIIaHE. 12

Pa3znen Ne 2 puznueckue 0CHOBBI padoThI I/l IPHOOPOB 74 OIIK-1, OIIK-
2

Jlexuus. Jlekuust 5 D1eKTPONPOBOAHOCTH TBEPABIX TET 4

JlaGopaTtopHnas pabora. JIP2 MccriemoBanue 11/11 ¢ TOMOIIBIO 4

rddexra Xosmra/

Jlexuus. Jlekuust 6 PaBHOBECHbBIE U HEPAaBHOBECHBIE HOCUTENN 4

3apsijia

Jlexnus. Jlexmusa 7 KoHTakTHEIE SIBJIEHUS 4

JlabopaTtopnast pabota. JIP 2 KoHTakT MeTauI-moxyrnpoBOTHUK 4

JlaGopaTtopHas pabora. JIP 3 MccnenoBanue 4

TPaH3UCTOPOB/TUPUCTOPOB

JlaGopaTtopnast pabora. JIP 4 VccrnenoBanue p-n nepexoa/ 1uoa0B8/ 6

CTaOMIUTPOHOB/ BAaPUKAIIOB

Jlabopatopnast pabora. JIP 5 Onpenenenue norenmnuana Oepmu B 4

/11 ¢ moMOILI0 Koddduinenta repmoDJ1C

JlabopaTtopnast padora. JIP 6 MccnenoBanue r¢dexra [lenpTre 4

CamocrosrenbHas padora. [IoaroToBka K JIEKIMK 5 pelieHne TecTa 2

Ha DJIEKTPOHHOM Kypce

CamocrositensHas pabora. [ToaroroBka k Jekmuu 6 pemeHne Tecta 2

Ha DJIEKTPOHHOM Kypce

CamocrositensHas pabota. [ToaroroBka k JeKkmuu 7 pelieHne TecTa 2

Ha DJIEKTPOHHOM Kypce

CamocrositensHas pabora. [Toaroroska k JIP Ne 2 Hammcanue 2

OTUeTa MOATOTOBKA K 3aIHUTE

CamocrositensHas pabora. [Toaroroska k JIP Ne 3 Hammucanue 2

OTUeTa MOATOTOBKA K 3aIIHUTE

CamocrositensHas pabora. [Toaroroska k JIP Ne 4 Hanmmcanue 4

OTUeTa MOATOTOBKA K 3aIHUTE

CamocrositensHas pabora. [Toaroroska k JIP Ne 5 Hanmcanue 2

OTYETa MOATOTOBKA K 3aIHUTE

CamocrositensHas padora. [Toaroroska k JIP Ne 6 Hanmcanue 2

OTUYECTA TOAT'OTOBKA K 3aIIMTC




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. 18

Pa3nesn Ne 3 ¢pusuveckue 0CHOBBI pa00ThI TOHKOIJIEHOYHBIX 58 OIIK-1, OIIK-
npuoopoB 2

Jlexuus. Jlekuus 8 IloBepxHocTtHble siBaeHMs B [111

Jlexuus. Jlekuust 9 DnekTpoHHBIE IPOLECCH B TOHKHUX IUIEHKaX

JlaGopaTtopHas padora. JIP 7 MccienoBanue moJIieBOro TpaH3UuCTOpa

4
4
Jlexnus. Jleknus 10 [lepcrieKTUBBI MUKPOAJIEKTPOHKH 2
6
4

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

CamocTostenabHas padora. [IoAroToBKa K JISKIMH 8 pEIlICHHE TecTa 2
Ha DJIEKTPOHHOM KypCe

CamocTtosrenbHas padora. [loarotoBka K 3K3aMeHy 30

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

TEMATHYECKOM ILIaHE. 6
Wuast KOHTaKTHAs paboTa: KOHCY/IbTAllNH 0
IToAroToBKa K 3K3aMEHY 30
ITpoBeaeHE dK3aMeHa 6

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBVYAIOLIMXCS TI0 OCBOEHMIO
JIACHUTUIMHBI

Wsydyenne mucnuiimHbl  DU3WYECKHEe OCHOBBI JJIEKTPOHHKH PEKOMEHIYeTCS HadaTh C
O03HAKOMJICHUsI C pabouell MporpaMMoOl, €€ CTPYKTYpOHM U COACp)KaHUEM pa3/esioB. YUeOHBIN
MaTepuanl CTPYKTypUPOBaH, W3Yy4YeHHE JUCUUIUIMHBI OCYIIECTBISETCS B TEMaTUYECKOU
MOCIIE0BATEIHLHOCTH.

3aHATHSA JIEKIMOHHOI0 THIIA JAf0T CUCTEMATU3UPOBAHHBIC 3HAHUS MO AUCHUILITHHE DU3ndYecKue
OCHOBBI JJICKTPOHHMKH, KOHIIECHTPUPYIOT BHUMaHUE Ha HaWOOJiee CIIOXKHBIX W BaXKHBIX BOIPOCAX.
Bo BpeMst JIGKITMOHHBIX 3aHATHI PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAHKME yUESOHOTO MaTepHala;
oOpaiate BHUMaHuE Ha (OPMYIHPOBKU U KATETOPHUU, PACKPHIBAIOIINE CYTh MPOOIEMBI, SIBICHUS
WIH mpolecca; 3apuKCUpoBaTH BBIBOJIBI u MPAKTHYECKHE PEKOMEHTAIINH.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAaeT O3HAKOMJIEHHE C IUIAHOM
1a00paTOPHOTO 3aHATHS; PabOTy C KOHCHEKTOM JICKIIMH, BBIMOJHEHUE JIOMAITHETO 3aJaHus,
paboty ¢ y4eOHONH U y4eOHO-METOJUYECKOW JHUTEepaTypod, HAyUYHBIMH U3JAHUSIMH U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYpPCAMH, PEKOMEHJIOBAaHHBIMU pabodell mporpaMMoit
TUCIUTLINHBI DU3nueckue OCHOBBI ANEKTPOHUKH.
CogepxaHue caMOCTOSTENbHOI PadoThl onpenensercs padodeil mporpamMmon TUCIUIUIMHBI
®duznyecKrue OCHOBBI 3JICKTPOHUKH', OIIEHOYHBIMH ¥ METOMYCCKHMH MaTepHaiaMu, 3aaHIsIMH 1
yKazaHUsAMHU TpenojaBatenss. CaMocTosTenbHas padoTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOU U
BHeayuTOpHOU (popmax. DHHEeKTHBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIBHON pabOThI
ABIIIETCS DJIEKTPOHHAs HMH(POPMAIMOHHO-00pa3oBaTeibHasl cpefda YHUBEPCHUTETa, KOTopas
obecreunBaeT IOCTYyM K 00pa3oBaTelbHON ITporpaMmme, padodei mporpaMMe TUCITUTLTAHBI



Ou3nyeckue  OCHOBBI  JNEKTPOHUKHU", K  OJEKTPOHHBIM  OHMONMOTEYHBIM  CHUCTEMaM,
npodeccuoHaIbHBIM ~ 0a3aM  JaHHBIX W MH(POPMALMOHHBIM  CHPABOYHBIM  CHCTEMaM.
W3yuyenne paucuuiuiMHbl  DU3MYECKHE OCHOBBI  3JIEKTPOHMKH' — BKIJIIOYAET  BBIIOJHEHUE
1a00paToOpHBIX padoT, BBHIMOJIHEHHE TECTOB IO JIEKUUAM, CAa4Yd HTOTOBOTO KOHTPOJILHOTO
3a/1aHHUsl.

[lepuonu4HOCTh MpOBEACHUS, (POPMBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OIICHUBAHUS
xoz1a OCBOCHUS JUCLHUTIIINH IIPEACTABIICHBI B paboueit Iporpamme.
DopMOll MPOMEKYTOUHOM aTTeCTaMU MO JucUUIIMHE DPU3NYEeCKHe OCHOBBI 3JIEKTPOHUKHU

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCLHUITIIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIeueHne

KonunuectBo
9K3EMIUISIPOB MEYATHBIX
NoNe C o W3IaHUH, UMEIOIINXCS B
i MUCOK UCIIOJIb3YEMOH JINTEPATYPhI GuGmOTeKe, WK
AJIEKTPOHHBIN aJipec U3AaHuUs
(pecypca) B cetu MHTepHeT
YUEBHBIE, YYHEBHO-METOJAMYECKUWE U HAYYHBIE U3JIAHUA

1. [UrymuoB, Brnagumup HuxonaeBuu. @dusudeckue OCHOBBI 145 /
MukpoaiekTponuku [Tekcr] : [yueb. mocobue mis crymentos| https://portal.volgatech.net/b
By30B [0 HampaBicHUIO moaror. "IIpoekTHpoBaHHE U ooks/lgumnov.pdf
TEXHOJIOTHSI AJICKTPOH. CPEACTB" : PErUCTPAIlMOH. HOMEpP
penenszuu 389 ot 30.06.09, MI'VII] / B. H. Urymuos. U3na. 2-

e, mepepa6. Momkap-Omna: MapI' TV, 2010. - 295 c. ISBN
978-5-8158-0779-2. Dx3eMmisaphl: Bcero 145.

2. |®usnyeckue Mporecchl B oumnosipaom Tpansucrope [Teker] : 67
[MeToA. yKa3aHUs K BBINOJHEHUIO J1a0. paboTsl] / [cocT. B. H.

Urymuos]. Momkap-Ona:  MapI'TY, 2010. - 32 c.
OK3eMILIAPHL: Bcero 67.

3. |UrymuoB, Bmamumup Hukomaenu. ®Dusznyeckrie OCHOBBI 99 /
MHUKpPO3JIEKTPOHUKH U 3yekTponuku [Tekct] : yueb.-meron.| https://portal.volgatech.net/b
noco6ue / B. H. Urymuos. Momkap-Ona: MapI'TV, 2010. -| ooks/lgumnov_FOMJE.pdf
55 ¢. Ox3eMmIsApkL: Bcero 99.

4. |CmupnoB, 0. A. ®usnueckue OCHOBBI D3JIEKTPOHUKH
[Onexrponnsiii pecypc] / CwmuproB H. A.,Coxosnos C.[https://e.lanbook.com/book/2
B.,TutoB E. B. 2-¢ wm3n., wucnp. Cankr-IlerepOypr: Jlans, 11208
2022. - 560 c. ISBN 978-5-8114-1369-0.

DJIEKTPOHHBIE OBPA30BATEJILHBIE PECYPChHI
1. |Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snextponHas 6ubimoreka «KubepieHnHKa» http://cyberleninka.ru
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne
NeNe | Ayauropuu st npose- | [lepeueHb 0CHOBHOTO 000py/JOBaHUS [Iporpammuoe
I/n |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHUSI TOCY-
JTApPCTBEHHON UTOTOBOM
aTTeCTAINU
1. 410 (111) ABroMatm3up-s1  51ab.  ycranoBka|Microsoft Windows
J/UCCIIeIOBAHHUS Enterprise, Microsoft




MOJYNpPOBOJH,MaTepranioB ¢ [I9BM.
(1), ATomMaTuU3MpPOBAHHBIA KOMILIEKC
[0 UCCIIEJJOBAHUIO XapPaKTEPUCTUK
IUICHOK M JIK03€(. CTYKTyp Ha OCHOBE
BBICOKOTEMIIEP. U

cBepxipoBoa.marepuasnoB (1), 3oHz
M3MEPUTEIbHbBIN M 1 ¢ IIXB
606817A (1), 30HI M3MEpPUTETHHBIN
M 1 ¢ IIXB 606818A (1), UcTrounuk

Office Standard, AreHT

Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommiekt 110
JUTSL PEIICHUsST OCHOBHBIX
MOJIb30BATEIIBCKHX 33124

MUTaHUS ATH-1165 (1),
KAPAJITHPLIOTP  TB-4805 (1),
JlaboparopHbrit KOMILIEKC VTS
uccie/. BOJIBT.-(hapaHbIX

xapakrepuctuk (1), JlabGopaTopHbrit
KOMILIEKC JIJISi HMCCIEH. OJHOKOM. U
MHOTOKOII.IIPOBOTHUKOBBIX
marepuanoB (1),  JlaGopaTopHbIit
KOMIIJIEKC ISt UCCIIEI.
(OTO3IEKTPUY.CBOICTB MaTEPUAIOB H
nonynpoa.np (1),  Ocuunorpad
U poBoi ADS-2061M (1),
VYcranoska ®IIK-06"U3yuenue p-n
nepexomga" (1), VYcranoka ®DIIK-
07"13yuenue TEeMIIEpaT.3aBUCHM.
DJIEKTPOIIPOBOTHOCTH ~ METAJUIOB |
II/TIPOBO/IH, (1),
XAPAKTEPUOI'PA®D TP (1),
KommuiexT yueOHo# mebenu (1)

Pazpnen 7. ®OPMbI KOHTPOJIAA OCBOEHUA AUCHUIIMHBL ®OHJ[ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INTyOuHa YCBOEHUs), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE Wu3jaraTb MaTepuan (Y4eTKOCTb, TPAMOTHOCTb H3JIOKEHHUS Marepuaia, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHraa);

- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEIICHUH MPAKTUIECKUX 3aJaHUM.
IIIxana OIICHUBAHMIA MMPEACTABIICHA HUXKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [Ixana
Kpurepuu onieHnBanus
JJIEMEHTOB OIICHUBAHUS
KOMITETEHIINH
IToporossIii OOyuvaromuiics MMeeT 3HaHUS OCHOBHOIO Marepuana,| yaoBier-
YPOBEHB IIPOSABIIAIET YMEHHUE JIOTUYHO €ro u3jlararb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTM B UBJIOKEHUU  MaTepuana,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTPyJHEHUS B BHIIIOJIHEHUH IPAKTHUECKUX 3aJaHUMH.
[IpomBunyThiii  |OOyuaromuiicsi TBEPAO 3HAET NPOTPAMMHBIM MaTepHall,| XOpPOIIO
YPOBEHB U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIyCKaeT

CYLIECTBCHHBIX HETOYHOCTEN B OTBETE Ha BONPOC, TPAaBUIIBHO
IIPUMEHSET TEOPETUUECKUE MOJI0KECHUS IIPU PELICHUN




IMPAKTUYCCKUX BOIIPOCOB M 3adad, BJIAJACCT HGO6XOI[I/IMBIMI/I
HaBbBIKAMU U MIPHUEMaMU WX BBITOJHCHUS

Bricoknii ypoBeHb |OOydJaromuiicss Tiy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
MaTepuas, TPaMOTHO M JIOTMYECKM CTPOMHO €ro H3Jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTAaBIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBACTCS TEOPHUSl C MPAKTHKOM, MpPU 3TOM
oOyuarolmuiicss He  3aTpydHsAeTcs C  OTBETOM  IpHU
BUJOM3MEHEHUH  33/1aHUs, CBOOOJHO  CIIpaBIIsETCS  C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUs
3HAaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKoi
JTUTEPaTypoi, MEPUOJUUYECKUMH HU3JaHUSIMH, [PABUIBHO
O00OCHOBBIBACT NPUHATHIC PELICHHs, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMHU  HaBbIKAMHU, MPHEMAaMU  BBIOJIHEHHUS
MIPaKTUYECKUX paboT

7.1. Texylmiuid KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAEMOCTH OOecrevyrBaeT OICHHMBAaHHE XOJia OCBOCHHUS JUCIUILIAHBI
(MOAayJs1) M IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTol AucHUIUIMHBL. [lOpsSAaoK cocTaBieHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMS] IPOLEAYpPhl OLICHMBAHHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHM, HAaBBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HaKOIUTEIbHON cHucTeMe B Oajuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIrs 00yJaromuxcst
[TpomexxyTouHast aTrTecTarysl 00y4JarouIMxcs HallpaBJieHa Ha OICHHBAHHE Pe3yIbTaTOB OOYy4EeHUS
[0 TUCLUIUIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepbl TUINOBBIX KOHTPOJBHBIX 3aJaHUi M3 0a3bl (OHJIA OLEHOYHBIX CPEACTB IO
00pa3oBaTeNbHON IPOrpaMMe.

Kakne npumecHble YpOBHM B NOSTYNPOBOAHMKAX Ha3blBaOTCS ry6oKMmMmn?
Kaknmmn ocobbiMn Yncnamm onpenenseTcss COCTOAHNE SNEKTPOHOB B aTome?
Kakon nonynpoBogHMK Ha3bIBAETCH AOHOPHbLIM?

Kakor nonynpoBOAHMK Ha3blBa€TCs NOMIHOCTBI KOMMEHCUPOBAHHbLIM?

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

KakoB MexaHu3M nocTtaBkv AONOMHUTENbHbLIX 3NIEKTPOHOB NPUMECHBLIMW aTOMaMu B JOHOPHOM
NonynpoBOAHUKE?

Moyemy meTannbl U NONYNPOBOAHUKM Pa3NNYaTCs CNOCOOHOCTBLIO NPOBOAUTL ANEKTPUYECKUIA
TOK nNpu Temnepartype 0 K?

YUTo nponcxoguT ¢ ANCKPETHBIMU SHEPrETUYECKMMU YPOBHSIMI SNIEKTPOHOB B N30NMPOBAHHbIX
atomax npu obbegMHEHNN NOCAeaHUX B Kpuctann?

[lepeueHb BOPOCOB AJIsl HPOBEACHUA MPOMEKYTOUHOM aTTEeCTallKN
1. YpaBHeHue LpeaguHrepa. BonHoBan pyHKUMA

2. CB0b6OAHbIN 3/1EKTPOH




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 NPMMECHbIX NOAYNPOBOAHUKAX
MpoBOAUMOCTb M NOABUXKHOCTb HOCUTENEN
MpoBOANMMOCTb METANIOB U CNIABOB

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 BKkAoUYeHUe

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 TPAH3UCTOPBI

M3nyyatenbHble 1 6e3unsnyyaTesnibHble NPoLEecchbl B MOAYNPoBOAHUKAX. [0AyNnpoBOAHUKOBbIE
CBETOAMOAbI, MX OCOBEHHOCTU U XapaKTEPUCTUKM.

YcuneHuve n reHepauma INEKTPOMArHUTHOTO nsanyyeHua.MsnyyarenbHole u 6e3m3nyaneanble
npoueccobl B N021ynpoBOAHUKAX. no.ﬂyl’lpOBO,ﬂ,Hl/lKOBble csetoanogbl, Ux 0COB6EHHOCTU U
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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 n reHepauma 3N1€KTPOMArHUTHOTO U3NYYEHUA.

MpuHLMN paboTbl Ma3epoB M N1a3epPoB; MHBEPCUSA Hace/IeHHOCTEN.

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

la30pa3pagHble nasepbl HA CMECK reis U HEOHa; MOIEKYNAPHbIE 1a3epbl; ra304AMHaMUYECKue
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 KnaCCM(bMKaLI,MFI N TEXHUYECKNE XaPaKTEPUCTUKHN.

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

OcobeHHOCTM ONTUYECKOM 3/IEKTPOHUKN. TePMUHONOMNA, OCHOBHbIE NMOHATUS U ONpPeaesieHNs.

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

OnNTO3/1EeKTPOHHbIE Napbl, ONTPOHbI.

Nornyeckne snemeHTbl Ha ONTO3EKTPOHHbIX Napax.

OCHOBHas TEHAEHUMA Pa3BUTUA SINEKTPOHUKMU. MUKPOMUHMATIOPU3ALMNA U MHTErPALUA.
MonynpoBoAHNKOBbIE NPUBOPbI MUKPO3INEKTPOHUKMN.

dusmyeckne 1 TEXHONOTMYECKNE OrpaHUYEHNA MUKPOSIEKTPOHUKMN.

®YHKUMOHANbHAA 3NEKTPOHUKA. MepcneKkTUBHbIe HanpaBAeHWUA Pa3BUTUA.

OnpeaeneHne NOHATUI: BaKyym, MOHWM30BaHHbIN ra3 1 Naasma, rasosblii pas3paa,.
dnemeHTapHbIe NPOLLECChl NPU B3aUMOAENCTBUM 3/1EKTPOHOB, aTOMHbIX YaCTUL, U MOHOB.
Moaenu ona onncaHuA NOTOKOB 3apPAXKEHHbIX YaCTUL, M NAA3Mbl.

OCHOBbI SMUCCUOHHOW 3/1EKTPOHUKN: TEPMO3/IEKTPOHHAsA, aBTO3/IEKTPOHHasA, B3pPbIBHas,
BTopWYHas 31eKTPOHHAsA, BTOPMYHAA MOHHO-3/IEKTPOHHAsA, GOTO3/IEKTPOHHAsA 3/1IEKTPOHMKA.
BTOpWMYHas MOHHO-MOHHas 3/IEKTPOHMKA, MOHHOE PACTblJIEHWE; IMUCCUOHHbIE CBOMCTBA M1a3Mbl.

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

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

3}1€KTpOCTaTVILIECKVIe, MarHnTHble U Naa3smoonTunvyeckne cuctemol, JMHaMU4eCcKkmne cnocobbl
ynpas/sieHUA,; YCKOpeHMe NMOHHbIX NOTOKOB B Ns1a3me.

MeToapl reHepauunun nnasmol, TUMbl U OCHOBHbIE XapPaKTEPUCTUKHN ra30BbIX Pa3pAgo0s., 06u.|,14e
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.



