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

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.7 HanosnextpoHuka

YTBEPXIAIO
Jexan PT®D

YTBEPX/IAIO /A.H. Jlenos/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

20.02.2026 1.

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

11.03.04 DnekTpoHHKA U HAHOZJIEKTPOHUKA

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

DJIeKTPOHHBIE TPHUOOPHI U YCTPOICTBA

HanpasnenHoctsb
Kypc 4
Cemectp 7

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlexuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

108/3

30

30

60

48

(rom)

YaCOB/3aYETHBIX €IUHMNI]

qaCoB
qaCoB
qaCoB
qaCoB

qaCoB

94acoB
cemecTp

qaCcoB

9acoB
cemecTp
cemecTp
cemecTp



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnetmanbHOCTH) 11.03.04 DiIeKTpOHMKA M HAHOAJIEKTPOHUKA

[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)
26.01.2026 npotokoin Ne 13

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO J.E. Hammna

(1.0. ®amunus)

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

3aBenyromuii kageapoit COI'JTACOBAHO J.E. Hammna
(M1.0. ®amunus)

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

COI'TTACOBAHO A.H. lenos

(M1.0. ®amunus)
Okenept(sl): Jlanun Baagumup Aanrapaosuy, qupexkrop OOO "HII® Mera-Xpom"

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMIJ 20.02.2026 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

HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS

KOMIETEHIIUU KOMIIETEHIIUH
1. IIK-1 [TK-1.1. 3HaeT NpUHLIKIIBI |3HAHUS: (PU3UYECKHE TPUHIUIIBI paOOTHI 1
Crniocoben MaTEMaTHYECKOT O TEXHOJIOTHYECKHUX IIPOLECCOB U3TOTOBICHUS
CTPOUTh MOJIEIMPOBaHUSA HAHODJICKTPOHHBIX TPAH3UCTOPOB, YCTPOICTB
IpocTeimme 9JIEKTPOHHBIX MPHOOPOB  |OJAHODJIEKTPOHUKH, CIIMHTPOHUKH, KBAHTOBBIX
¢u3nueckue U (M yCTPONCTB pa3iMyHOrO |KOMIIBIOTEPOB
MaTeMaTH4ecKue |(pyHKIIMOHAIbHOTO yMeHus:
MOJIENH HA3HAYCHMS, HABBIKU:
npubOpOB, CXeM, |CTaHJapTHbIE METOIUKU
YCTPOMCTB U IUTAHUPOBAHUS U
YCTaHOBOK IIPOBECHUS

SJICKTPOHUKH U |9KCICPUMCHTOB.

HaHodaJekTpoHuK [[1IK-1.2. Ymeer cTpouts |3HaHUSA:

H Pa3IMIHOrO  |(pU3HYCCKHC U yMeHusi: YMEET CTPOUTh (PU3NYECKUE U
(pyHKUMOHANBHO |MATEMATHIECKUE MOJIETH |MaTeMaTHUECKUE MOJICITH HaHOJJICKTPOHHBIX
IO Ha3HAYECHUsl, |MOJIETIEH, y3/I0B, OJIIOKOB. |TpaH3UCTOPOB, YCTPOUCTB OJHOIEKTPOHUKH,

a TaKkKe CIMHTPOHHUKH,, KBAHTOBBIX KOMITBIOTEPOB
HCITOJIB30BaTh HABBIKH:

CTaHIapTHbBIC IIK-1.3. Bnageer 3HAHHUSA:

HIPOTPAMMHBIC  |gappikamu YMEHHSI:

CpeACTBa UX KOMIIBIOTEPHOTO HaBbIKM: BrajeeTr HaBpIKaMy KOMITBIOTEPHOTO
KOMIBIOTCPHOTO |y o qenmpoBaHwsl. MOJIETMPOBAHMS HAHOIJIEKTPOHHBIX TPAH3UCTOPOB,
MOJIETUPOBAHHSI

YCTpOﬁCTB OIHOJJICKTPOHUKU, CIUHTPOHUKH,,
KBAaHTOBLIX KOMIIBIOTCPOB

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JlucuumirHa OTHOCUTCS K 4acTH, (popMUpyeMoit ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUN
OIIOII.

JucuumirHa siBiseTcst 00s3aTeabHON

Jns  mpopomkeHust  (GopMHpoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
NpeAmecTBYOMmuX aucuuiine:  OCHOBBI  Teopuu IUiaHupoBaHusi Skcnepumenta (ITK-1),
Marematuueckoe MmonenupoBanue ¢usznueckux npouneccoB (IIK-1), doroBonmpramka u
Ha"orutasMoHuka (I1K-1); mpaktuk: IIponszBoacTBeHHas npaktuka. TexHonorndeckas (IpOeKTHO-
TexHojornueckas) npaktuka (ITK-1)

N3yuaemas JOUCHMILUIMHA SBJISIETCS OCHOBOM JJsi NMPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETeHIMH B creayrommx npaktukax: IIpenpaunnomuas npaktuka (I1IK-1); rocymapctBenHoi
UTOroBoi arrecraruu B (opme: IloaroroBka k mpoueaype 3allUThl M 3alUTa BbITYCKHOU
kBanupukanronnoi padotsr (ITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jis popMupoBaHUs 3asBICHHBIX KOMIIETECHLUH HCIOJIB3YIOTCS METOJOJOTHYECKUE TEXHOJIOTUH,
peanu3yrouue AesITeIbHOCTHBIN, IMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN




MOAXO/BI.

OCHOBHBIMU CTPAaTErMUYECKUMU TEXHOJOTHSIMU SBJISIOTCS: JUCKYCCHOHHBIE, MCCIIEAO0BATEIbCKUE,
JICKLIMOHHBIE 3aHATH, IPAKTUYECKUE 3aHATHS

Ha poctmwkeHne KOHKPETHBIX Iefieli OOy4eHHs HampaBieHbl NPUMEHSEMbIE TaKTHYECKHE
TEXHOJIOTUH: 3a/laHusl, KJIacCUYecKas JEeKIMsl, JIEKIHUA-IPOBOKALUA, IPOoOIeMHast JIeKIUI

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

7 cemecTp
. Komunuectso | @opmupyemslie
Bunel 1 TemMbl 3aHATHIA
4acoB KOMIIETCHIIMH
TeopeTnueckue 0CHOBbLI HAHOJJIEKTPOHUKH 18 [IK-1
Jlexuus. OCHOBHBIE MOJOXKEHNSI KBAHTOBOW MEXAHUKH, 2
MCIOJIb3YEMbIE B HAHOIJIEKTPOHUKE
Jlekuus. dusnueckue CBOWCTBa HAHOCTPYKTYP 2
U HAaHOCTPYKTYPUPOBAHHBIX MaTEPHUAJIOB
[Tpaktuyeckoe 3ansrue. [IpakTuueckas padora 1 HuzkopasmepHsie 2
CTPYKTYPBbI
[Tpaktuyeckoe 3ansrue. [IpakTuueckas padota 2 [IpoBoauMocTs 2
HU3KOPa3MEPHbIX CTPYKTYP
[Tpaktuyeckoe 3ansrue. [Ipaktuueckas pabota 3 KBaHtoBble 2
KOJIOJIIbI
3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
W3ydeHue NeKIMOHHOIO MaTepuaa U peleHre NPakTUYECKUX
3aaHni 8
HanoTpan3ucropbl 26 IK-1
Jlexuus. KpemHueBble HAHOTPAH3UCTOPBI 2
Jlexuus. I'erepoTpaH3uCTOpEI 2
Jlexuus. IToneBble HAHOTPAH3UCTOPHI 2
Jlexuus. TpaH3ucTopbl Ha OCHOBE HAHOTPYOOK 2
[TpakTueckoe 3anstue. [Ipaktnueckas padora 4 Pacuer 4
pacnpezeneHus JIEKTPOHHOM TNIOTHOCTH B KaHaJIe
HAHOTPaH3UCTOpa
[Tpaktuyeckoe 3anstue. [IpakTuueckas padota 5 Pacuer BbIxogHOU 4
AIIEKTPUYECKON XapaKTePUCTUKU HAHOTPAH3UCTOPA
3anaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
W3ydeHune JeKIIMOHHOIO MaTepuaa U peleHne NpakTHYecKuX
3aIaHni 10
OaH03JIEKTPOHHKA 18 IIK-1
Jlexuus. @usndeckre OCHOBBI OJJHOIIEKTPOHUKI 2
Jlexuus. KoHCTpYKIIMYM OAHOAIEKTPOHHBIX TPAaH3UCTOPOB 2
[TpakTrueckoe 3austue. [Ipaktuyeckas pabora 6 Pesonancuoe 2
TYHHEJIUPUPOBAHHE
[IpakTtuueckoe 3anstue. [Ipaktudeckas padbora 7 2
OOHO3IEKTPOHHOE TYHHEIUPOBAHUE
3amanus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJHEHNE
W3ydeHne NeKIIMOHHOIO MaTepuala U peleHUe MPaKTUYECKUX
3aaHui 10
CnMHTPOHHKA 18 IIK-1
Jlexuus. @usndeckre OCHOBBI CIMHTPOHUKH, MaTEPHAIbI 2



CIIMHTPOHUKHN

Jlexnust. KOHCTpYKIIMU CIMHTPOHHBIX TPUOOPOB 2

[TpakTuaeckoe 3austue. [Ipakruueckas padora 8§ Crun- 4
KOHTPOJIMPOBAHHOE TYHHEIMPOBAHHE

3agaHus U1 CAaMOCTOSITENIbHOU PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
N3y4yeHnune JeKIMOHHOTO MaTepuala U peleHHe MPaKTHYECKUX

3a7aHui 10
KBaHTOBBIH KOMIIBIOTED 28 IIK-1
Jlexuus. [IpyuHIMIIBI KBAHTOBBIX BBIYMCIICHUN 4
Jlexuust. DneMeHTHast 6a3a KBAHTOBBIX KOMIIBIOTEPOB 2
Jlexuust. TpeOoBaHMsI K KBAHTOBBIM KOMITBIOTEPAM 2
Jlexuus. KoHCTpyKIIMM KBAaHTOBBIX KOMIIBIOTEPOB 2
[Tpaktuyeckoe 3anstue. [IpakTuueckas padora 9 Pacuer BOJTHOBBIX 4
(G YHKIMI 3J€KTPOHOB B KBAHTOBBIX TOYKAaX Pa3iIMyuHON GopMbl
[Tpaktuyeckoe 3ansrue. [Ipaktuueckas padora 10 Pacuer 4
HHEPreTUUECKOI0 CIEKTPa BOAOPOIONOA00HOM

IPUMECH

3agaHus U1 CAaMOCTOSTEIILHOU Pa0OThI, B TOM YHUCJIC BBIIIOJIHEHUE
M3ydeHue JEKIIMOHHOTO MaTepralia U pelieHre MPaKTHYSCKUX
3aaHUN 10

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUS JUISI OBVYAIOLIMXCS IO OCBOEHMUIO
JIACHUTUIMHBI

N3yuenne aucuumiuHel HaHO37€KTpOHMKA pEKOMEHYeTCs HadyaTh ¢ O3HAKOMJIEHUs ¢ paboueit
IpOTrpaMMOii, ee CTPYKTYpOi M coJepXaHHeM pa3JiesoB. Y4eOHbIH MaTepual CTPYKTYpUpPOBaH,
W3Y4YEHHE  JUCUUIUIMHBI  OCYIIECTBISAETCS B TEMATUYECKOM  IOCIEA0BATEIbHOCTH.
3ansaTus JIEKIIMOHHOT' 0 THIIA JatoT CUCTEMaTU3UPOBAaHHbBIE 3HAHUS o
muciumuinHie HaHoanekTpoHMKa, KOHUEHTPUPYIOT BHUMaHHE Ha HaumOoJee CIOXKHBIX M Ba)KHBIX
BoInpocax. Bo Bpemsl IEKIIMOHHBIX 3aHATHH PEKOMEHIYeTCsl BECTH KOHCIEKTHPOBAaHUE y4eOHOTro
MaTepuana; oOpaiarb BHHUMaHHEe Ha (OPMYITUPOBKH M KaTeTOPUH, PACKPBIBAIOIINE CYTh
npoOaeMbl, SBICHUS WM Tpoliecca; 3a(UKCUpOBaTh BBIBOJBI M MPAKTUYECKHE PEKOMEHAALNU.
IlogroToBka K 3aHATHAM CEMHUHAPCKOr0 THMNA BKJIOYAeT O3HAKOMIICHHE C IIJIAHOM
MPAKTUYECKOTO 3aHATHS; pabOTy € KOHCIIEKTOM JIEKIMH, BBINOJIHEHHWE JOMAIIHEro 3aJaHus,
pabory ¢ yuyeOHOH U y4yeOHO-METOJMYECKOW JUTEepaTypoil, HayyHbIMH U3JaHUAMU U
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pPECypcaMM, PEKOMEHJOBAHHBIMU pabodel mporpaMmoi
IUCIHUILIINHEI Hanosnexrponuka.
CopepxaHue caMOCTOSTENbHOI PadoThl omnpenensercs padodeil mporpamMmon TUCIUIUIMHBI
HanosnexkTpoHuka, OIEHOYHBIMH W METOAMYECKMMHU MaTepuajaMu, 33aJlaHUsIMU U YKa3aHUSIMU
npenonaBatens. CamocTosTeNbHas paboTa MOXKET OCYIIECTBIATbCS B ayIUTOPHOM U
BHeayaUTOpHON (dopmax. DPGEKTUBHBIM CPEICTBOM OCYIIECTBIECHUS CaMOCTOSTEIHHOW pabOTHI
ABIIIETCS DJIEKTPOHHas HMHQPOPMAIMOHHO-00pa3oBaTelbHasl cpefa YHUBEPCHUTETa, KOTopas
o0ecreunBaeT  JOCTyn K  oOpa3oBaTelbHOW  mporpamme,  paboyeil  mporpamme
JUCHHUTITUHBI HanosnekTpoHuka, K  9JEKTPOHHBIM  OHONIMOTEYHBIM  CHCTEMaM,
npodeccHoHaIbHBIM ~ 0a3aM  JaHHBIX W MH(POPMALMOHHBIM  CHPABOYHBIM  CHCTEMaM.
[lepuoanunocTh poBeAeHUs, (OPMbI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
X0Jla OCBOEHHUS JMCLUUIUIMH TpeAcTaBieHbl B palouell mnporpamme. YCIOBHUS aTTecTaluu
NPUBEJCHBI B TEXHOJOTMUECKOW KapTe, BXOIAIIed B cocTaB pabodyeld MpOrpaMMel
JUCHUTITUHBI Hanosnextponuka
DopmMOi TPOMEKYTOUHOU ATTECTALUM MO TUCHUIUIMHE HaHO3JIeKTpOHUKA SIBISETCS 3a4€T.



Pa3nen

6. MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

NeNe
/o

Cnucok ucnoip3yeMon JTUTepaTyphbl

KomnnuectBo
9K3EMILIAPOB MEYATHBIX
W3JaHUM, UMEIOIINXCS B

OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHUA

Hparyno, Banepuit [laBnoBuu. OCHOBBI HaHORIEKTPOHHUKHU
[Texcr] [yae0. mocobue i CTyIEHTOB BY30B IIO
HampaBJIeHUI0  "DJEKTpOHMKAa M MHKPORJIEKTPOHHKA',
CHenuagbHOCTAM  "MUKpPO3JIEKTPOHMKA M TBEPAOTENIbHAS
anektponuka", "Mukpocuctem. Texnuka'] / B. I1. JIparynos,
W. T'. HeuzBectuoiit, B. A. I'puauun. M.: ®uszmarkauralloroc,
2006. - 494 «c. ISBN 5-98704-054-X5-89155-149-7.
Ox3eMIuIsApbl: Becero 10.

10

Hanomarepuansl. Hanorexnonmoruu. HanocucremHasi TexHuka
[Tekct] : mupoBble moctmxenus 3a 2005 rox : cOOpHHK /
[pen. I1. I1. Mansner]. M.: Texnocdepa, 2006. - 149 c. ISBN
5-94836-085-7. Dk3eMIISIpEL: BCEro 7.

BBenenre B mpomecchl  MHTErPAIbHBIX ~ MHUKpPO- U
HaHotexHoJnoru#t [Tekcr] : B 2 1. : [yue0. mocobue] / moa oomI.
pen. YO. H. Kopkumiko. - (Hanorexnomorun). T. 1 : ®usuxo-
XUMHAYECKHE OCHOBBI TEXHOJIOTUH MHUKpodekTponuku / 0. 1.
Yuctaxos, 0. I1. Paiinoa, 2010. - 392 ¢. ISBN 978-5-9963-
0335-9. Dx3emmapsl: Bcero 49.

49

Illyka, Aumekcannp AJsekcanapoBud. HaHosmekTpoHUKa
[Tekcr] : yuyeOHOEe mocobOue : MO HAMpPaBICHUIO MOJITOTOBKH
"[lpuknanueie Matematuka u Qusuka" / A. A. Illyka; nox
penakuueit A. C. Curopa. 4-e u3a. Mocksa: JlaGoparopus
3Hanmii, 2019. - 342 c¢. ISBN 978-5-00101-156-9.
OK3eMIUIIphL: Bcero 15.

15

Hrnaros, Anexcannap HuxonaeBnu. Kiaccnueckas
AJIEKTPOHUKA M HaHOdJEeKTpoHHKa [Tekct] : [y4e0. mocobue
JUI CTYACHTOB BY30B II0 HAIIPaBJICHUIO TOJATOT. JAUILIOMHP.
cneuunanuctoB 210400 "TenexommyHnukammu"] / A. H.
Urnaros, H. E. ®anees, B. JI. CaBunbix. M.: ®nuntaHayka,
2009. - 725, [1] c. ISBN 978-5-9765-0263-5978-5-02-034782-
3. Dx3eMIIsAphl: Bcero 4.

Urnaros, A. H. Kiaccuueckass dJIEKTpOHUKAa U
HaHODJIEKTPOHUKA [DJEKTPOHHBIA pecypc] yaeOHoe
nocooue / A. H. Urnatos, H. E. ®aneesa, B. JI. CaBunsix, B.
A. Baiicnmamup, C. B. BopobOneBa. 3-¢ wu3a. Mocksa:
DJIMHTA, 2017. - 728 ¢. ISBN 978-5-9765-0263-5.

https://e.lanbook.com/book/1
06860

OJIEKTPOHHBIE OGPA30OBATEJIBHBIE PE

CYPCBI

Hayunas snektponnas 6uommoreka eLIBRARY.RU

http://elibrary.ru

Hayunas snektponnas 6ubnmoreka «KubepieHnHKay

http://cyberleninka.ru

6.2. MarepuanbHO-TeXHHUECKas 06a3a U MPOrpaMMHOE 00ECTICUCHHE




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITEeNIbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 420a (I1I) Kommiekt yue6HoM Mebenn (1) Microsoft Windows
Enterprise, CnpaBounas
paBoBas cucrema
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommiext I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommiekt 10
JUIS PEIICHUs] OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,

MATLAB Suite
Classroom, Mathcad
University Classroom
Perpetual - 40, Altium

Designer Perpetual EDU
v15

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHEI HaA:

- YCBOCHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INTyOuHa YCBOEHUs), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE u3JaraTh MaTepuan (YeTKOCTh, TPAMOTHOCTb M3JIOKEHHMS MarepHuaia, TOYHOCTh H
MOJIHOTA BOCITPOU3BEIEHUS YUeOHOTO MaTepHraa);
- YMEHHE MPUMEHAITH TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [xana
Kpurepun oniennBanus
3JIEMEHTOB OLIEHUBAHUS
KOMIIETEHIINH
IToporossIii OOyuvaromuiics HMeeT 3HAHUS OCHOBHOIO MaTrepuana,|3adTeHo
YPOBEHB MPOSABIIAET YMEHHE JIOTMYHO €ro H3jlaraTb, HO MOXET
JONyCKaTh ~ HETOYHOCTM B H3JIOKEHMH  MaTepuana,
HE/JOCTaTOYHO NpaBUJIbHbIE (HOPMYITUPOBKH, HCIBITHIBAET
3aTPYJHEHUS B BBITOJIHCHUN NPAKTUYECKHX 3aJaHUN

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH
TGKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH OGGCHG‘-II/IBaCT OLCHHNBAHUEC X0Ja OCBOCHHUS NUCHUITIIMHBI




(MOyJIsl) U MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCHUIIMHBL. 1IOpsAnoK COCTaBiIeHHs TEXHOJOTMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OLCHMBAHHS BHUJOB  JCSATEIBHOCTH  OOYy4YaroUIuXcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWW, YMEHHUH, HABBIKOB W/ MM ONbITa ICATEIBHOCTH, II0
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojiokeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOYHAS aTTECTAIHS 00YIAFOIIUXCS
[TpomexxyTouHasi aTrTecTanus OOydYarONIMXCsl HAIPABJICHA Ha OICHUBAHUE PE3YJIbTATOB OOYyYEHUS
M0 TUCIUTIUIAHE (MOYJIIO) ¥ IPOBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[IpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHMi W3 0a3bl (OHAA OIEHOYHBIX CPEICTB II0
o0pa3oBaTesbHON IPOrpaMMe.

1. CoBpeMeHHble HanpaBAeHUA Pa3BUTUA INEKTPOHMKM (TPAANLMOHHASA, KPEMHMEBASA, 3/1€K- TPOHMKA,
OAHO3NEKTPOHMKA, CMMHTPOHMKA U Ap.).

2. Ocob6eHHOCTU CTPYKTYpPbl COBPEMEHHOTO KPEMHUEBOTO HAHOTPAH3UCTOPA

3. KBaHTOBOE OrpaHUYeHmne 3a cYeT BHYTPEHHErO 31eKTPUYECKOro Noa (KBaHTOBblE AMbl, MOAYNALNOHHO -
W AenbTa - NerMpoBaHHbIe CTPYKTYPbI).

4. KBaHTOBOE OrpaHMYeHue 3a CYeT BHELWHEro aeKTpuyeckoro nona (MAI - CTPYKTYpbl U CTPYKTYpPbI C
pacLLenneHHbIM 3aTBOPOM).

5. BanNUCTMYECKNIA TPAHCMOPT HOCUTEeIel 3apaaa B HAHOCTPYKTypax. YNpyroe u Heynpy- roe paccesiHue,
yHMBepcanbHaa bannncruyeckas NpoBoAUMOCTb.

6. CTaumoHapHas gpendoBan CKOPOCTb HOCUTENeNM 3apaja B NONYNPOBOAHUKaX. Bcnneck aperidosoi
CKOPOCTU NPY BO34ENCTBUMN SNIEKTPUYECKOTO NONSA M BCNAECK APeidOBOM CKOPOCTU B KOPOTKUX CTPYKTYpPaX.

7. BanancTMyeckunin TpaHCNopT HocUTeel 3apaga B NOYNPOBOAHUKAX MU CYyOMUKPOHHbIX NPUbopax.
8. ®azoBan UHTepdpepeHUMs INEKTPOHHDBIX BOJIH, SKCNEPUMEHTaNIbHOE HabAoAeHUE 3TOrO ABNEHUS.

9. BonbT-amnepHble XapaKTEPUCTUKM HU3KOPA3MEPHbIX CTPYKTYP NPW ABUNKEHUM HOCUTE- el 3apaaa
BA0/1b NOTEHLMANbHbIX HapbepoBs, OTpMLATeIbHOE CONPOTUBAEHNE N3rnba.

10. Npunbopbl Ha UHTEpPdEPEHLMOHHbIX 3ddeKTax (KBAHTOBbIN MHTEPPEPEHLIMOHHbBIN TPAH- 3UCTOP,
KO/IbLLEBOM MHTEpdEpPEHUMOHHbIN TPaH3UCTOP).

11. Npubopbl Ha NHTEPDEPEHLMOHHbIX 3ddeKTax (NoneBble TPaH3UCTOPbI HA OTPAMKEHHbIX 3/IEKTPOHAX,
CTPYKTypa NpefioMAAIOLLErO NepeKkntoyatens Ana 6annmcTmyeckmx anek- TpoHos). 12. TyHHeAnpoBaHue
yepes AByxOapbepHYo CTPYKTYPY C KBAHTOBOM AAMOI U CBEPXPELLETKY.

13. OnTmusauma aAByx6apbepHOM TYHHEIbHOM CTPYKTYPbI U AMaNa3oH eé 4yacToT.

14. BNOXOBCKME OCUMANALMN B O6BEMHBIX NONYNPOBOAHUKAX U B CBepXpeluéTkax. 15. Mpubopsbl Ha
PE30HAaHCHOM TYHHE/IMPOBAHUM (ANOAbI M TPAH3UCTOPSI).

16. Mpubopbl Ha Pe30HaHCHOM TYHHEANPOBAHUN (TPAH3UCTOP Ha rOPAYMNX SNEKTPOHAX, JI0- FrMYecKue
3/IeMEHTbI).

17. KynoHoBcKana 610kaga (ycnosua Habao4eHMA U OCHOBHbIE XapaKTepUCTUKK).
18. OaHo- 1 AByx bapbepHble CTPYKTYpPbl B O4HO3/IEKTPOHMKE, UX BO/IbT-aMMepPHble XapaK- TePUCTUKN.

19. MakpocKkonuyeckoe KBaHTOBOE TYHHeIMPOBaHMe (COTyHHenMpoBaHue). Mpobiembl U orpaHNYeHus
04HO3/1EKTPOHUKMN.



20. Mpnbopbl Ha OAHOINEKTPOHHOM TYHHEIMPOoBaHUK (Nprubopbl Ha ocHoBe CTM, 04HO- 3/1EKTPOHHbIM
TPaH3UCTOP K €ro XapaKTepPUCTUKM).

21. Mpubopbl Ha OZHOINEKTPOHHOM TYHHENIMPOBAHMM (O4HO3NEKTPOHHbIE IOBYLLKA U FreHe- paTopbl Ha
04,HO03/1TEKTPOHHbIX TPAH3UCTOPaX, CTaHAAPTbI MOCTOSHHOTO TOKA).

22. MNpnbopbl Ha OAHOINEKTPOHHOM TYHHENIMPOBAHUK (1OFMYECKME 31EMEHTbI, TPOHHbIN Na- PaMeTPOH,
KBAHTOBO-TOYEYHbIN KNETOYHbIN aBTOMAT).

23. CI'IMHTpOHMKa, ABJIEHUNE TUTAHTCKOIro MarHETOCOMNPOTUBZIEHUNA MNPU pa3nv|qH017| reomeT- pun NPoOTEKAHNA
TOKa.

24. CnuH - 3aBUcUMoe TYHHENNPOBaAHUE, TEMNEPATYPHAA 3aBUCUMOCTb TYHHE/IbHOIO COMpPO- TUBNEHNA.

25. yl'lpaBIIEHVIE CNUHAMN HOCUTeNel 3apAada B nonynposBoagHUKax (MH)KEKLI,VIF!, nepeHoC N AeTEKTUPOBaAHNE
CMUH-NONAPU30BAHHDbIX HoCcUTeNnemn 3apﬂ,u,a).

26. 9¢pdekT KoHAO0 B MeTanNax C MarHUTHbIMU MPUMECAMM U B KBAHTOBbIX TOYKAX.

27. CNUHTPOHHbIe Npnbopbl (MarHUTHasA ro0BKa BOCNPOM3BEAEHNS, 3aNOMUHaIOLLLME YCTPOMCTBA Ha
addeKTe rMraHTCKOro MarHeToConpPoOTUBEHMS).

[Iepeuenb BOPOCOB MJIsl HPOBEAECHUS MPOMEKYTOUHOM aTTECTALlU

1. CoBpeMeHHble HanpaBAeHUA Pa3BUTUA INEKTPOHMKM (TPAANLMOHHAA, KPEMHMEBASA, 3/1EK-TPOHMKA,
OAHO3NEKTPOHMKA, CMMHTPOHMKA U Ap.).

2. Oco6eHHOCTU CTPYKTYPbl COBPEMEHHOTO KPEMHMEBOTO HAHOTPAH3UCTOPA

3. KBaHTOBOE OrpaHUYeHMe 3a CYET BHYTPEHHErO 3/1EKTPUYECKOTO NOAA (KBAHTOBbLIE AMbI,MOAYNALMOHHO -
W fenbTa - NerMpoBaHHbIe CTPYKTYpPbI).

4. KBaHTOBOE OrpaHMYeHue 3a CHET BHELLHEro 3/1eKkTpuyeckoro nona (MAMM - cTPYKTYpbl MCTPYKTYpPbI C
pacLLenieHHbIM 3aTBOPOM).

5. BanUCTMYECKMIA TPAHCMOPT HOCUTEIel 3apada B HAHOCTPYKTypax. YNpyroe n Heynpy-roe paccesHue,
yHMBepcanbHaa bannncTmyeckas NpoBoAUMOCTb.

6. CTaumoHapHas gpendoBan CKOPOCTb HOCUTENEeN 3apada B NONyNpoBoAHMKaX. Bcnneckapendosoi
CKOPOCTU NPY BO34ENCTBUN SN1EKTPUYECKOTO NOAA M BCNAECK APeNPOBOMCKOPOCTM B KOPOTKMX CTPYKTYpPaXx.

7. BannnucTMYecknii TpaHCMOPT HOCUTe el 3apsaaa B NONYNPOBOAHMKAX U CYyOMUKPOHHbIXNPpUbOpax.
8. ®asoBas MHTepdepeHULMa 3NEKTPOHHbIX BOJH, SKCNepumeHTasbHoe HabatogeHne STOroABAEHMS.

9. Bo/ibT-amnNepHble XapaKTePUCTUKN HU3KOPA3MEPHbIX CTPYKTYP NPU ABUMKEHUN HOCUTE-/1ei 3apsaaa BLOb
noTeHumManbHbIX bapbepos, oTpULaTeIbHOE CONPOTMBAEHME U3TNba.

10. Npubopbl Ha UHTepdEpPEHLMOHHbIX 3ddeKTax (KBaHTOBbIN MHTEPdEPEHLIMOHHbIN TPaH-3UCTOP,
KO/bLLEBOM MHTepdEpPEHLMOHHbIN TPaH3UCTOP).

11. Npunbopbl Ha NHTEpPDEPEHLMOHHbIX 3ddeKTax (NoneBble TPaH3UCTOPbI HA OTPAXKEHHbIX3/1EKTPOHAX,
CTPYKTYpa NPpeIoM/IAIIOLLLErO NepektodaTens ana 6annmcTmiyeckmx anek-TpoHos).12. TyHHeAnpoBaHue
yepes AByxOapbePHYO CTPYKTYPY C KBAHTOBOM AMOI U CBEPXPELLETKY.

13. OnTmusauma aAByx6apbepHON TYHHENIbHOM CTPYKTYPbI U AMana3oH eé 4yacToT.

14. BAOXOBCKME OCUMANALMKN B OO BEMHbBIX NOJIYNPOBOAHMNKAX U B cBepXpeLwéTKax.15. Mprbopeol Ha



PE30OHAHCHOM TYHHENTIMPOBAHUNA (,EI,MO,CI,bI n TpaH3MCTOpr).

16. Mpunbopbl HA PE30HAHCHOM TYHHE/IMPOBAHUK (TPAH3MUCTOP Ha FOPAYMUX I/TIEKTPOHAX, 0-TUYECKNe
3/IEMEHTbI).

17. KynoHoBcKas 610Kaga (ycnoBma HabtoAeHMA M OCHOBHbIE XapaKTepPUCTUKM).
18. OaHO- 1 aBYx 6apbepHble CTPYKTYPbI B OAHO3NEKTPOHUKE, NX BOSIbT-aMMEPHbIE XapaK-TEPUCTUKM.

19. MakpocKkonuyeckoe KBaHTOBOE TYHHEIMPOBaHWe (COTyHHenMpoBaHue). Mpobaembl MOrpaHNYEHUs
04HO3/1EKTPOHUKMN.

20. Mpnbopbl Ha OAHOINEKTPOHHOM TYHHEMpoBaHUK (Nprubopbl Ha ocHoBe CTM, 04HO-3N1EKTPOHHbIN
TPaH3UCTOP K €ro XapaKTepucTuKm).

21. Mpubopbl Ha 0AHOINEKTPOHHOM TYHHENMPOBAHMM (O4HO3NEKTPOHHbIE NOBYLLKA W reHe-paTopbl Ha
0AHO3/1EKTPOHHbIX TPAH3UCTOPaX, CTaHAAPTbl MOCTOAHHOO TOKa).

22. Mpubopbl Ha OAHOINEKTPOHHOM TYHHE/IMPOBAHUK (NOTUYECKMUE SNEMEHTbI, TOOHHbIN Na-pameTpoH,
KBAaHTOBO-TOUYEYHbIN KNETOUYHbI aBTOMaT).

23. CNMHTPOHMKA, ABNIEHME TMFAHTCKOro MarHETOCONPOTUBNEHUA NPU PA3/IUYHON FTEOMET-PUM NPOTEKAHMA
TOKa.

24. CNuH - 3aBUCMOE TYHHEIMPOBaHWE, TeMnepaTypHas 3aBUCUMOCTb TYHHE/IbHOTO CONPO-TUB/IEHNUA.

25. YnpasneHue cnMHamu Hocutenen 3apana B NoynpoBOAHMNKaX (MHXKEKUMA, NepeHoC NaeTeKTupoBaHne
CMUH-NONAPU30BaHHbIX HOCUTeNel 3apAaa).

26. 9¢pdekT KoHAO0 B MeTaNNaxX C MarHUTHbIMU NPUMECAMM U B KBAHTOBbIX TOYKAX.

27. CNUHTPOHHbIE NpMbOopbl (MAarHUTHasA ro/IoBKa BOCNPOU3BEAEHMSA, 3aNOMMHAIOLMEYCTPOMCTBA Ha
a¢ddeKTe rMraHTCKOro MarHeToconpoTUB/EHMA).



