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1. Ileiu ocBOEHMA AMCUMIIINHBI

[enstMu OCBOEHMSI JUCHUIUIMHBI « DJIEKTPOHHAs! KOMIIOHEHTHAsl 6a3a MUKpPO- U
HAHOXJICKTPOHUKH, KBAHTOBBIX YCTPOMCTBY SIBISIOTCS:

1. Ilonyyenne QyHIaMEHTAIBHBIX 3HAHUN B 00JIACTU KOMIIOHEHTHOH 0a3bl
MHKPO- ¥ HAHODJIEKTPOHUKHU U KBAHTOBBIX YCTPOMCTB.

2. ®opmupoBaHHE NPUKIAJAHBIX 3HAHWM, YMEHUA M BIAJCHHUS B 00JacTU
AJIEKTPOHHON KOMITOHEHTHOU 0a3bl

2. MecTo IMCHUIJIMHBI B CTPYKTYPe NPOTrPaMMbl ACITUPAHTYPHI

JucuuminHa «DJIeKTPOHHAsI KOMIIOHEHTHAsI 0a3a MUKPO- U HAHOXJIEKTPOHUKH,
KBAHTOBBIX YCTPOWCTBY» SIBIISETCS 0053aTEIbHON AUCHUILIMHON 00pa3oBaTEeIbHOTO
KOMIIOHEHTa Onoka «Jlucrurmiaunael  (MOAyJK)»  ydeOHOro TIUTaHa  HAy4YHOM
cnenuaibHocTH  2.2.2  «DJNEKTpOHHAs  KOMIIOHEHTHass  0a3a  MHKpO- |
HAHODYJICKTPOHUKH, KBAHTOBBIX YCTPOUCTB.

3. TpeboBaHusi K pe3yjbTaTaM OCBOEHHS JUCHMIUIMHBI «JJIEKTPOHHAS
KOMIIOHEHTHAas 0232 MUKPO- M HAHOJIEKTPOHUKH, KBAHTOBBIX YCTPOICTB»
B xone ocBOoeHMSI TUCHUILUIMHBI « DJIEKTPOHHAS KOMIIOHEHTHAsI 0a3a MUKpO- U

HAHODJIEKTPOHUKH, KBaHTOBBIX YCTPOMCTB» uaeT nanbHenIee
dhopMupOBaHUE PJIEMEHTOB (3HAHUM, YMEHUI, HABBIKOB U (WJIM) OTIBITA IE€SITEILHOCTH)
acIupaHTa:

CIIOCOOHOCTB K CAMOCTOATENbHOMY O0YUYEHHIO HOBBIM METOAAM HCCIIEIOBAHUS,

CIOCOOHOCTh K TOHMMAaHHUIO0 OCHOBHBIX MPO0OJIEM B CBOEH MPEAMETHON 00J1aCTH,
BbIOOPY METOJIOB U CPEJICTB UX PEIICHUS;

CIIOCOOHOCTBH CaMOCTOSITENIbHO MPUOOPETaTh U HCIOIb30BaTh B MPAKTUUECKON
JeSITEIbBHOCTH HOBBbIE 3HAHMSI U YMEHHs, B TOM 4YHCJIE B HOBBIX OOJACTAX 3HAHUM,
HEINOCPEICTBEHHO HE CBSI3aHHBIX CO Cepoii CBOUX MCCIIECIOBAHUI;

CIIOCOOHOCTh aHAJIM3UPOBATh COCTOSIHUE HAYYHO-TEXHUYECKOW MPOOJIEMBI,
CUCTEMATU3UPOBaTh W 00001IaTh HAYYHO-TEXHUYECKYI0 HWH(MOpPMAIMIO IO TeMe
HCCIICIOBAHUN;

CIIOCOOHOCTH OIICHHMBATh HAYYHYIO 3HAUMMOCThH W MEPCIEKTHBBI MPUKIATHOTO
UCITIOJIb30BAHUS PE3YJIHTATOB UCCIEIOBAHUM.

B pe3ynbrare 0ocBO€HUS AUCHIUTUTHHBI aCTIUPAHT JTOJDKEH:

DJEeKTpOHHAs KOMIIOHEHTHas 0a3a MUKPO- M HAaHODJIEKTPOHUKH, KBAaHTOBBIX

YCTPOMCTB
3HaTh:
OCHOBHbBIEC TPUHIIMITEI COBPEMEHHON JIEKTPOHUKHU
VYMeTh:
aHAJIM3UPOBATH AIEKTPOHHYIO KOMIIOHEHTHYO 6a3y MHKpPO- u

HAaHOYJICKTPOHUKHU, KBAHTOBBIE YCTPOMCTBA IIPU PEIICHUY HAYYHBIX 3a7a4
Branern:



COBPCMCHHBIMHU MCTOJaMHU HAHOJJICKTPOHUKH

4. Conepxxanmne TUCHHUILTHHBI
OO61ast TpyJ0EMKOCTh AUCIHUIUIMHBI « JIIEKTPOHHAsI KOMIIOHEHTHAs 0a3a MHUKpPO-
U HAHOAJIEKTPOHHUKH, KBAHTOBBIX YCTPOMCTB» COCTaBISET 3 3a4ETHBIX €IUHUIIBI

(108 akan. gacos).

4.1. Pacnpenesienue 00beMa QJMCUMINIMHBI 110 pa3jenaM (TeMam), CEeMECTPaM,

BHUJIaM YueOHOH paboThl U hopMaM KOHTPOJIS.
< O0ObeM (B akas. gac.) ®opMBI TEKYIIETO KOHTPOJIS
< § Konrtakrnas pabora yCIIEBaEMOCTH
= = 2 (o BumaM y4eOHBIX = (no nedensim cemecmpa)
é 0;3 59 g 3aHSATHIN) 2
> = o CP| E .
g |3 = A o Cp Z DopMBI IPOMEKYTOUYHON
5 8 | JIK | ITIP | mox e aTTecTaluu
T A PYK. (no cemecmpam)
YcrHOE cobece1oBaHUE;
1 4 1-2 | 10 | 4 2 2 4 | 2 | BBINIOJIHCHHE MPAKTHYCCKUX
3a1aHUI
YcTHOe cobeceioBaHue;
2 4 35 | 14| 6 2 4 4 | 4 | BbIIOJHEHHUE NMPAKTUYECKUX
3aJlaHUN
YcTHOe cobeceioBaHue;
3 4 6-7 | 10 | 4 2 2 4 | 2 | BBIOJHEHHUE MPAKTHUECKUX
3aJlaHUN
YcrHOE cobeceloBaHUE;
4 4 89 |10 | 4 2 2 4 | 2 | BBIIOJHEHUE MPAKTHUYECKUX
3aIaHUI
10- YcTHOe cobeceioBaHuE;
) 4 11 10 | 4 2 2 4 | 2 | BBINOJHEHHUE MPAKTHUYECKUX
3aJJaHuif
19- YcrHOE cobecetoBaHUE;
6 4 13 10 | 4 2 2 4 | 2 | BBIIOJHEHUE MPAKTHUYECKUX
3aJJaHul
14- YcTHOe cobeceioBaHuE;
7 4 15 12 | 4 2 2 6 | 2 | BeIIOJIHEHHE MPAKTUYECKHIX
3aJJaHuif
16- VYcTHOE cobecegoBanue;
8 4 18 16 | 6 4 2 6 | 4 | BeIOJIHEHHE TPAKTUYECKUX
3aaHu’
Ho marepnaniam 16 16 | Dx3amen
Kypca
Bcero B 4
108 | 36 | 18 | 18 0 36 | 36
ceMecTpe:
Bcero: 108 | 36 | 18 | 18 0 36 | 36

4.2. HaumeHoBaHMe U coiep:KaHUe Pa3/iesioB IMCHUILIMHBI




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kaHnue TemMbl

Ousnueckue 3h HeKTr B
HEePCIIEKTUBHBIX
HaMpaBJICHUSAX MIEKTPOHUKHU

OcHOBHBIE ~ TepcleKTHBHbIE  APQPEKTHl U HX
UCIIONIb30BAaHUE B COBPEMEHHBIX  HAlpaBICHUAX
ANIEKTPOHUKHU. TyHHENbHBINA dPPEeKT

Hanoctpykrypsl u
HAHORJIEKTPOHHKA.
MHTETpaJIbHas AJIEKTPOHUKA

Hanoctpyktypsl. Ponbs pazmepnbix sddexron. Teopus
s dexkTuBHON cpeapl HaHOAIEKTPOHUKA: COJEpIKAHUE,
COCTOSTHUE U MEPCIIEKTUBBI PA3BUTHS U UCIIOIb30BAHMS.
CyTp uHTerpanbHoOi 3nekTpoHuku. Ilytu pasBurus,
COBPEMEHHOE COCTOSIHUE U MEePCIEKTUBBI.

OnpeneneHusi  OCHOBHBIX — I1apaMETPOB  KadecTBa
AIIEKTPOHUKH, BAXKHOCTb UX OIPEAETICHUS

Baxwneline 1oka3zarend — KayecTBa:  TEXHUYECKHUE
XapaKTePUCTUKH, HAAEKHOCTD W SKOHOMHYECKHE
ITOKA3aTEIIHN. HanéxnocTs. be3oTkasHoCTh u
JOJITOBEYHOCTb.

3aBoJpl MO MPOU3BOJACTBY HHTerpanbHbix cxem (MC
)(pabw1). KpuTnueckue mporecchl TEXHOJIOTHYECKOTO
mukna  npomsBojactBa MC.  OOmme  mpUHIUIBL
byHKIIMOHUpOBaHUsST NMHUN 10 mnpousBoacTtBy UC.
Uucteie komHaThl u oOopynoBanue. KiacrepHbie
TEXHOJOTHYeCKHe cucTeMbl. [IpOoIeHT BhIX0/1a TOIHBIX.

DIIEKTPOHBI B METAJIJIaX.

OnektpoHHbli ra3. [punmun Ilaymu. [lnotHOCTH
cocrtosinuii. PaBHOBecHOe pacnpeaenenue npu T=0.
DHeprusi, UMIYyJIbC U CKOpocTh DepMu 3IEKTPOHOB.
[ImoTHOCTE COCTOSIHMM Ha NOBepXHOCTH DepMu.
Pacnpenenenne @epmu npu KOHEYHBIX TEMIEpaTypax.
XUMHUeCcKui MOTEHIIMA. TennoeMKoCcThb
BBIPOXKJIEHHOTO (hepMu-Ta3a.

DNeKTpo- W TEIUIONPOBOJHOCTh MeTauioB. Teopus

Hpyne.

[TomynpoBOAHUKH-OCHOBA
COBPEMEHHOM IEKTPOHUKHU

OcCHOBHBIE THUIIBI IOJYTIPOBOJHUKOB, OCHOBHBIE

s dextrl. ['eneparus u pekomOunanus. JJoHOpbI 1
akuenTopbl. OCHOBHBIE 1 HEOCHOBHBIE HOCUTENH
noABMXKHOTO 3apsiaa. Juddysus u apeiid Hocutenen
3apsiia. OcHOBHBIE 3((EKTHI B OTYNPOBOJAHUKAX, UX
BO3MOXXHOCTH npuMeHeHus. [lepBrie a¢dekTsl Ha
MOJIyIIPOBOJIHUKAX: OTPULIATEIbHBIA TEMIIEPATyPHBII
ko3 dumeHT, 3G PexT BrIpsIMIIeHUS, 3P (DEKThHI
3eebeka u [lenbThe, HOTONPOBOIUMOCTD.
Omnpenenenue TpaH3UCTOPA, MEPCIIEKTUBBI YMEHbIIIEHUS
pa3MepoB U NOBBILIEHHE MTOABHYKHOCTH HOCUTEIIEH.

JIMdneKTpuKHy B
3JIEKTPOHUKE

JloxkanbHoe moise. @opmyna Knaysuyca-MocoTtu miist
JIUAIEKTPUUYECKON  MPOHUIAEMOCTH.  MeXaHu3MBbI
MOJIIPU3aLIUH.

CerHerosNneKTpUKY, TUPOIIEKTPUKH, TbE30IIEKTPUKH.
Jlomensl B cerneTodyiekTpukax. [ ucrepesuc.

Kunernueckue sSBICHUS

Knaccudukanus SIBJICHUI HnepeHoca.
Tepmoonektpuueckue  siBaeHus.  Oddexr  Xoiia.




Homep

TeMLI HaumeHoBaHue TeMbl Conep:kaHnue TemMbl

XoJIOBCKasi TOJBHXKHOCTh. MarHMUTOCOMPOTUBIICHUE
(IBYX30HHAsI MOJIEIb ).

Buer MarHUTOCONPOTUBIICHUS, BO3MOYXHOCTH
PUMEHCHHSI.

Buibl MarHuTHOTO yrnopsiioueHus. MarHutHasi HamsTh.
MarHuTHEbIC SIBIICHHS B
7 MarnauTtoontuueckue 3QQPeKxThI.
AIIEKTPOHUKE
IIpuMeHeHHE B 2JIEKTPOHUKE.

[TnanapHass  TEXHOJOIUA U €€ HIEMEHThl —
TEXHOJIOTUYECKUE TPOLIECCHI: AMUTAKCHUS, TUDDY3Hs U
MOHHAs UMIUIAHTALMs], HAHECEHHE U30JIUPYIOLIHNX U
IPOBOJSIINX MJIEHOK, POTOTUTOTrpadHs.

Poct kpHcTanioB U MOATOTOBKA IMOAJIOMKEK:
BbIpallMBaHUE KPUCTALIOB 110 MeToty Yoxpanabckoro,
TEXHOJIOTUSI MEXaHUUYeCKOl 00paboTKU
MIOJTYTIPOBOIHUKOB, TEXHOJIOTHSI XUMHUECKOW OUUCTKH
HOBEPXHOCTH MOITYIPOBOJHUKOBBIX MaT€pHAaJIOB.
OcHoBHbI€ BUbI IeTUpOBaHus: Judy3us, HOHHAS
UMIUIAaHTALUs, KOMOMHUPOBAHHBIE CIIOCOObI
JICTUPOBAHMS, UX BO3MOXKHOCTH.

[Tponeccel murorpadupoBaHus TEXHOIOTHYECKUX
CJIOEB: TIPOIIECC JIUTOTPaPUH, ONTHUSCKAS TUTOTpadus,
(boTOpe3nCTsl, Ipyrue MeTo bl IUTOrpahuu, COCTOSHUE
Y TIEPCIIEKTHUBEI Pa3BUTHSI TEXHOJIOTUH JTUTOTpApHH.
[Tporneccel TpaBiaeHUs: (PU3UKO-XUMHUUECKUE OCHOBBI
MJIa3MEHHOU 00pabOTKH, METO/IBI TUIA3MEHHOTO
TpaBieHUs, (AKTOPHI, ONPEIEIAIONINE CKOPOCTh U
CEJIEKTUBHOCTb TPABJIEHUS, POLIECCHI CYyXOI0
TpasyeHus B TexHonoruu CbUC.

IlepciekTBHBIE
TEXHOJIOTUU U
TEXHOJIOTHYECKUE
MPOLECCHl. HAHOTEXHOJIOTUH

4.3. JlabopaTopHubie padorsl (JIb)
Y4eOHbIM IJIaHOM HE TTPEAYCMOTPEHBI.

4.4. IlpakTnueckue 3ansatus (I1P)

Ne | Howmep Temsl N TpynoemkocTs
Temaruka npakTUYECKUX 3aHITHH
/0 | JAUCIUIUTAHBI (B akaj. yacax)

1 TynHenpHbIN 2P dexT

HaHOCTpYKTYypbI M HAHOZJIEKTPOHHUKA

3JI€KTpOHLI B MCTaJljlax

DJIEKTPOHBI U JIBIPKHU B ITOJIYITPOBOIHUKAX

®opmyna Knayszuyca-Mocortu

Kunernueckue sSBICHUS B 9JICKTPOHUKC

MarauTHbIE SBISHUS B OJICKTPOHHUKE

0N OB WIN|F-
0N OB lWIN
NINININININAIN

HaHotexHomoruu

[EEY
o

Bcero:

5. Y4deOHO-MeTOAUYECKOEe oOecredyeHne [JIsi CAMOCTOATEJbHOH pPadoThl



o0yyaromuxcs Mo JUCUMILIHHE

Buasl camoctosiTenbHOM pabOThl OOydYaromerocsi, MOPSIAOK M CPOKU €€
BBITIOJTHEHUS:

MOATOTOBKA K JEKIUSIM W TMPAKTUYECKUM 3aHATHSAM C HCIIOJIb30BaHUEM
KOHCHEKTa JICKIHUM, MaTepuagoB MPAKTUYECKUX 3aHATUW M TPUBEACHHBIX HUKE
(n 8.1 u 8.2) UCTOYHUKOB (B COOTBETCTBUU C PACIIUCAHUEM 3aHSTUN );

opopMJICHHE OTYETOB 10 BBIMOJTHCHHBIM TPAKTHYCCKUM 3aJaHUSIM U
TeopeTHYecKas MOJAroTOBKA K UX cAade (B COOTBETCTBUU C PACIIMCAHUEM 3aHSATHH).

[lepeueHb BOMPOCOB JJIsl MMPOBEICHUS TEKYIIETO0 KOHTPOJIS U MPOMEKYyTOUHOU
aTTECTallM — B COOTBETCTBUHU C TEMATHKOMN AUCITUTIIINHEI.

6. ®OHA OLEHOYHBIX CPEICTB /sl NPOBEJCHUS TEKYLIero KOHTPOJS
YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTALUMN 00Y4AIOLIUXCS 110 AUCHUIIHHE

6.1. Onucanue nmokasaresieil U KpUTEepHeB OLEHUBAHUS 3HAHUI, yMeHMIl U
BJIA/ICHHII HA PA3JIMYHBIX dTanax ux (GOpMUPOBaHMS, ONMCAHNE IIKAJ OLICHUBAs

6.1.1. Iloka3aTejm M KPUTEPUHM OLEHHWBAHUS, HUCIHOJIb3yeMble HIKAJbI
OlIeHMBAHMA

IMoka3arenn Kpurepun CpencrBa HIkassi
OlleHHUBAHMS OlleHMBaHUS OlleHUBAHMS OlleHUBAHMS
Texywuti KOHMPO®:
[TpaBUIIBHOCTH BBINOJIHEHUS | BBIMOJIHEHUE YCTHBIX/IUCEMEHHBIX
4eOHBIX 3aJJaHUI 3aJ]aHU, TECTUPOBAHUE
Ymenue Y ’ ’ p [xama 1
apryMEeHTHUPOBAHHOCTb
BBIBOJIOB IIpomedxxcymounas ammecmayus:
9K3aMeH
Texywuu KOHMPOL:
BBITIOJIHEHUE YCTHBIX/TTUCHhbMEHHBIX
[IpaBUIBHOCTH U MOJIHOTA .
3a/1aHH, TECTUPOBAHUE
3Hanue OTBETOB, ITyOMHA [Mkana 1
MMOHUMAaHUs BOIIpoca
Ilpomesxcymounas ammecmayus:
9K3aMEH
Texywuu KOHMPO®:
O60CHOBaHHOCTD U BBITIOJTHEHHUE MTPAKTHUECKOTO
apryMEHTUPOBAHHOCTD 3a/1aHMs], TECTUPOBAHHE
Baanenue pry p . s ’ p [xama 2
BBITIOJIHEHHS YUEOHOM
JIeATETbHOCTH IIpomedcymounas ammecmayus:
9K3aMEeH

6.1.2. Onucanue MIKajJa OLEHUBAHUS CTeNEeHH C(POPMUPOBAHHOCTHU 3HAHUIA,
YMEHUI U BJIaJICHU I
HlIkana 1. Ouenka chopMHUPOBAHHOCTH 3HAHUN, YMEHHUH M BJIaJICHUN

O6o3HaueHus ®opmyJIMpOBKa TPeOOBAHUH
K CTeneHu c()OpMUPOBAHHOCTH 3HAHUM, YMEHUH U
Hudp. Ouenka BJIAJIeHUT
3HAaThH YmMmerhb Biaagernb
1 Heynosnersopurenbto | OTCyTCTBUE 3HAHUI OtcyTtcTBUE OTtcyTcTBUE




O6o3HaueHus ®opMyJIMpOBKa TpeOOBAHUIT
K cTeneHu c)OpMHPOBAHHOCTH 3HAHMH, YMEHUI U
Hudp. Orenka BJIaJIeHUI
3HaTh YmMmerh Baagern
YMEHHUH HAaBBIKOB
YactuuHo
®parmeHTapHbIe ®parMeHTapHOe
2 HeynosnersopurenbHo OCBOEHHOE
3HAHUS MIPUMEHEHHE
YMEHHE
B nenom
B nenom
O6mue, HO HE yCHEIIHOEe, HO He
YCHEIIHOEe, HO HE
3 VY 10BIETBOPUTENBHO | CTPYKTYPUPOBAHHBIE | CHUCTEMATHYECKU
CUCTEMATUYECKOE
3HAHUS OCYLIECTBIIIEMOE
MIPUMEHEHUE
yMEHHUE
B nenom
B nenom CIIELIHOE, HO
CdhopmupoBaHHEIE, Y ’
yCIEIIHOEe, HO coJieprKariee
HO co/iepKalue
4 Xopo1o coJieprKalime OTJEJIbHbIE
OTJeNIbHBIC TIPOOEITBI
OTJIeIbHbBIE poOeITbI
3HAHUS
po0Oesibl yMeHue MIPUMEHEHUE
HABBIKOB
Ycenemnoe u
CdopmupoBaHHbIE
CdopmupoBaHHOe | cucTEMaTHUYECKOE
5 O1inyHO CUCTEeMaTUYECKUE
yMEeHUe MIPUMEHEHHE
3HAHHUS
HABBIKOB

HlIkana 2. KowmriekcHas oOlleHKa C()OPMUPOBAHHOCTH 3HAHUM, YMEHUH U
BJIQJICHUH

O603HaueHus ®opmyIMpoOBKa TPeOOBAHUIT
Hudp. Onenka K cTeneHdu cpOpMUPOBAHHOCTH 3HAHUI, YMEHHH U
BJIajileHH 1
1 HeynosnerBoputensno | He mmeeT HeoOXOAMMBIX NPENCTABICHUM O TPOBEPIEMOM
MaTepuaie
2 Y 10BIETBOPUTEIBHO 3HaTb Ha ypOBHE OPHEHTHPOBAHUS, IPEICTaBICHUM.
U CyOBeKT y4yeHHs 3HAeT OCHOBHbIE NMPHU3HAKU WM TEPMHUHBI
HEYAOBIIETBOPUTEIBHO | U3y4aeMOr0 JJIEMEHTa COACPKAHUsA, MX OTHECEHHOCTh K
(no yemompenuio OTIpeJIeIEeHHONW HayKe, OTpacid WM OOBbEKTaM, y3HAeT UX B
npenooasameiisi) TEKCTaX, W300paAKEHHSIX WM CXeMaX W 3HAeT, K KaKUM
UCTOYHHUKAM HYKHO oOpamaThes JUist 0oJjiee IeTalIbHOTO €ro
YCBOEHUS
3 Y 10BIETBOPUTEIBHO 3HaTh W yMETh Ha PenpoaAyKTHBHOM YypoBHE. CyObeKkT

Y4EHHMS ~ 3HAaeT  M3Y4YCHHBIM  JJIEMEHT  COACP’KaHUs
PENpPOTYKTUBHO: MTPOU3BOJIBHO BOCIPOU3BOIAUT CBOW 3HAHMS
YCTHO, IUCbMEHHO MJIU B JIEMOHCTPUPYEMBIX AEHUCTBUAX

4 Xopomo 3HaTh, YMETh, BIA/IETh HA AHAJIMTHYECKOM ypOBHE. 3Has HA
PENpOIyKTUBHOM YypOBHE, YKa3blBaTh Ha OCOOCHHOCTH H
B3aMMOCBSI3U M3yYEHHBIX OOBEKTOB, Ha HUX JOCTOMHCTBA,
OTpaHUYCHUS, HUCTOPUIO M IEPCIEKTUBBl pa3BUTUA U
0COOCHHOCTH ISl pa3HbIX 00BEKTOB YCBOEHUS

5 OtinyHO 3HaTh, yMeTb, BJIAJETh Ha CHCTEeMHOM YypoBHe. CyObekT




O603HaueHus ®opMyJIMpOBKa TPpeOOBAHUIT
Hudp. Ouenka K cTeneHu cOPMUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIA/IEHUH

yY€HHUs 3HAeT M3YYEHHBIM DJIEMEHT COJIEp’KaHUs CHCTEMHO,
IMPOU3BOJIbBHO M JOKA3aTCJIbHO BOCHPOU3BOAUT CBOW 3HAHUA
YCTHO, MUCBMEHHO WU B JIEMOHCTPUPYEMBIX JIEHCTBUSX,
YUUThIBAsA U YKa3bIBasd CBA3W W 3aBUCUMOCTH MCIKAY ITUM
AJIEMEHTOM M JIPYTUMH 3JEMEHTaMU COJAEpKaHUsS Yy4eOHOM
JTUCIUIUIMHBI, €ro 3HAaYUMOCTh B COJCPKaHUHU ydeOHOU
JUCIUILIMHBI

6.2. TunoBbie KOHTPOJILHBIE 32/IAaHUS UJIU HHbIE MaTePHAaJIbl, HEOOXOIUMBbIE
JUIsL OLIEHKM 3HAHWM, YMEHHH, HaBbIKOB M (WJIM) ONbITa JEATEIbHOCTH,
XapaKTEePHU3yIOMX 3Tarnbl ((OPMUPOBAHUS 3HAHWUI, YMEHUN U BIIAJICHUN B MpPOLECCE
OCBOEHUS 00pa30BaTEIbLHON IPOrPAMMBI.

TumoBblie BONPOCHI W 3aJaHUA A TEKyLIero KOHTPOJsA (OLEHKa
C()OPMUPOBAHHOCTHU 3JIEMEHTOB (3HaHWM, YMEHMH, HAaBBIKOB) B paMKax TEKYIIEIro
KOHTPOJIS 110 TUCUUIUIMHE) MO pa3jiesiaM JUCHUIIIMHbI

Ilpumepot 6onpocoé no meme 1:

Urto Takoe TyHHEIbHBIN A HEKT?

Ilpumepwt 6onpocoe no meme 2:

[lepcrieKTHBBI pa3BUTHS HAHODJICKTPOHUKHU.

Ilpumepwl 6onpocoe no meme 3:

OcHoBHbIE BenMunHbI B pacnpeneneann Gepmu-/lnpaxa

Ilpumepwt 6onpocoe no meme 4:

Kakue tvnsl moaynpoBoJHUKOB Bam u3BecTHbI?

Ilpumepwt 6onpocoe no meme 5:

Kak MOXHO yBEIUYUTH TPOBOAUMOCTh AUIIEKTPUKOB?

Ilpumepwt 6onpocoe no meme 6:

Kakwue Buibl MarHuTOoCONpoTHBICHUS Bl 3HaeTe?

Ilpumepol 6onpocoe no meme 7:

Kak marauTtHbIC 3P DEKTHI HCTIONB3YIOTCS B SJICKTPOHUKE?

Ilpumepor 6onpocoe no meme 8:

Kakue nepcrnekTuBbl pa3BUTHSI HAHOTEXHOJIOTHIA?

Ilpumep npaxmuueckozo 3a0anusn no meme 1I:

Haiitn xoadurment npoxoxaeHus s JIeKTpoHa ¢ sHeprueir 1 sB uepes
MPSIMOYTOJIbHBIN OTeHIIMANBbHBIN 6apbep U=2 3B mupunoi 2 HM.

Ilpumep npaxmuueckozo 3a0anusn no meme 2:

BriBectu popmyity 3¢pheKTUBHOI cpeibl 17151 IPOBOAUMOCTH.

OneHuTh 00J1aCTh JIOKAJIU3AIIMU JIEKTPOHA ¢ dHepruei 2 3B.

Ilpumep npaxmuueckozo 3a0anus no meme 3:



KOHIIEHTpaIHs 3]IEKTPOHOB IPOBOIMMOCTH B METAJUIAX 110 MOPSIKY BEIMYUHBI PABHA
n® 10?2 1/cm®. OueHuts QIMHY BONHBI ¢ Bpoiis a1ekTpoHa Mg, IMEIOIIEr0 SHEPIUI0
®epmu. CpaBHUTE A CO CPEJHHM PACCTOSHUEM MEKIY SJIEKTPOHAMH.

Ilpumep npaxmuueckozo 3a0anun no meme 4:

OLEHUTH TeMIEepaTypy KBaHTOBOTO HpejeNa sl eKTpoHoB B Ge ¢ KOHLeHTpaluei
sekTpoHoB 2*10% cm. Kakoil MOzIebI0 HIeaTbHOTO Ia3a ONMCHIBAETCS JaHHAS
cucrema? OtBeT 000CHOBATH

Ilpumep npaxmuueckozo 3a0anusn no meme 5:

Beisectu popmyiry Knaysumyca-MocoTtu

Ilpumep npaxmuueckozo 3adanusn no meme 6:

[Tomyunts K03 duneHT Xoa

Ilpumep npaxmuueckozo 3a0anusn no meme 7:

OLEeHUTh KPUTUYECKOE TI0JIE B CBEPXITPOBOAHUKE, eciii Kputnueckuid Tok 0.001
A, a paguyc CBEpXIIPOBOJIHUKAa — | MM.

Ilpumep npaxmuueckozo 3a0anusn no meme 8:

[IpoaHanu3npoBaTh OCHOBHBIE BH[bI JIETHPOBAHUA- OMNPEIEIUTh HauOosee
MEPCIIEKTUBHBIC MPU PEIICHUU TEX WM UHBIX 3a/1a4.

Ilepeyens  BONMpPOCOB sl MOATOTOBKM K  JK3aMeHY  (OIIEHKa
chOpPMHPOBAHHOCTH  DJIEMEHTOB  (3HAHWM, yMEHHWI, HaBBIKOB) B  paMKax
MIPOMEKYTOUYHOM aTTECTALMU MO JUCLHUILUIMHE).

1. OcHOBHBIE TEepPCHEKTUBHBIE HJ(PGHEKTl W WX HUCIOJb30BAHUE B
COBPEMEHHBIX HANPaABICHUSIX JIEKTPOHUKH.

2. TynnenbHbIN 3G HEKT.

3. Hanoctpykrypsl. Ponb pasmepnbix 3 ekToB.

4, CyTb MHTErpaJIbHOW JJIEKTpOHUKH. IlyTm pa3BUTHS, COBPEMEHHOE
COCTOSIHHE U TIEPCTICKTHBHI.

5. HanoonnektpoHuka: conepskaHue, COCTOSHUE U TIEPCIEKTUBBI Pa3BUTHUS U
UCTIOJTb30BaHUSI.

6. DJIeKTPOHHBIN Ta3.

7.  OmpeneneHue TpPaH3UCTOPA, TMEPCIEKTUBBI YMEHBIICHUS Pa3MEpOB H
MOBBILICHHUE MTOJABUKHOCTH HOCUTEICH.

8.  Bwuasl marauTHOrO ynopsaodeHus. BoamoxHocTH 3anucu HHPOpMAaIIH.

9. Dddekr Xomna.

10. ABnenus mepenoca. Ux kinaccudukarms.

11. DnekTponpoBogHOCTh MeTaioB. Teopus pyne.

12. TlomynpoBonnuku. [lomynpoBoHUKOBAs AIEKTPOHUKA.
13.  JIupnexTpuku, uX BUIBL.

14.  Buabsl MarHUTOCONIPOTHUBIICHHUS.

15. Marnuroontuueckue 3pQPeKTol.



16. Hanommno3utsl. Teopus 3phekTUBHON Cpebl.

17.  IlnanapHasi TEXHOJIOTHUS U €€ IEMEHTbl — TEXHOJIOTMYECKUE TTPOLECCHI:
snuTakcus, aup@dy3nus W HOHHAS HUMIUIAHTAIUS, HAHECEHUE W3OJUPYIOUIUX U
MPOBOSIIINX MIEHOK, (hoTOTUTOrpaduUs.

18.  PocT kpucTamioB 1 MOATOTOBKA MOJIOKEK: BHIPAIUBAHUE KPUCTAIIIIOB 110
MeToy HoXpallbCKOTO, TEXHOJOTHS MEXaHMYeCKOH 00pabOTKH MOIyIpPOBOJHUKOB,
TEXHOJIOTHSI XUMUYECKOW OUHUCTKU MOBEPXHOCTH MOTYTPOBOJHUKOBBIX MaTEpUAIOB.

19. OcHoBHble BuUABI JerupoBanus: AUGy3us, HOHHAS HMIUIAHTAIMUA,
KOMOMHHUPOBAHHBIE CITIOCOOBI JIETUPOBAHUS, UX BO3MOKHOCTH.

20. IIpoueccbl nuTorpadupoBaHUsl TEXHOJOTHMYECKHX CIIOEB: MPOIECC
autorpaduu, ontudeckas autorpadusi, GOTOPE3UCTI, APYrHUe METOJIbI JUTOrpadu,
COCTOSIHME U MEPCIIEKTUBBI PA3BUTHUS TEXHOJIOTUHN JIUTOTpaduu.

21. Ilpouecchl TpaBieHUs: (PU3MKO-XUMUUYECKHE OCHOBBI IJIA3MEHHOM
00pabOTKHU, METOJIBI TUIA3MEHHOTO TPaBJICHUS, (PAaKTOPHI, OMPENCIIIONINEe CKOPOCTh U
CEJIEKTUBHOCTB TPABJIEHHUS, IPOLECCHI CyXOro TpasieHus B TexHonornu CbHUC.

22. OmpeneneHusi OCHOBHBIX NTApaMETPOB KadecTBa ANEKTPOHHUKH, BaKHOCTh
UX OTIpEeJIeIICHUS

23. Baxnelimme TMoOKa3aTeny KavyecTBa:
HaAEKHOCTh M OKOHOMHUYECKHE TOKa3aTelu.
JOJITOBEYHOCTb.

TEXHUUYECKUE XapaKTEPUCTHUKHU,
Hanéxuocts. be3oTka3zHOCTE U

24.  3aBojbl 0 MPou3BOACTBY HHTErpaibHBIX cxeM (MC )(¢abnr).

25.  Kputndeckue mporecchl TEXHOJIOTHYECKOro ukia mpousBojactsa MC.
26.  OOmue mpuHIUIB PYHKITMOHUPOBAHUS JTUHUHN 110 Tpon3BoAcTBY MC.
27. Yuctele KOMHATHI 1 000PYIOBaHUE.

28. KunactepHble TEXHOJIOTUUECKHE CUCTEMBI.

29. IlporieHT BBIXOAA TOTHBIX.

30. CerHeTodNEeKTPUKH, MTUPOITEKTPHUKH, THE30ITCKTPUKH.

31. JlomeHBI B CETHETOdEKTpHUKax. [ ncrepesuc.

6.3. MeToauueckue MaTepHuaJibl, ONpeaesionue Npoueaypbl OeHHBaHUS
3HAHWI, yMEHUH, HABBIKOB U (WJIM) OMbITA AESTEIBHOCTH.
[Ipouenypsl u cpeicTBa OLICHUBAHUS SJIEMEHTOB 3HAHUM, YMEHUH U BIAJACHUN
10 TUCUUILIMHE « DJIEKTPOHHASI KOMIIOHEHTHasl 0a3a MUKPO- M HAHORJIEKTPOHUKH,
KBAaHTOBBIX YCTPOMCTB)

CpencTBo OLleHUBAHUS
. IIpomerxyTOUHBII
Texymuii KOHTPOJIb
IMpouenypa KOHTPOJIb
NMpoBeIeHus Brinonnenue Brinonnenue Brinonnenue Brinonnenue
YCTHBIX MUCbMEHHBIX | MPaKTHYECKUX TECTOBBIX OK3aMeH
3aJJaHuH 3aJJaHuH 3aJJaHuH 3aTaHuH
o o o ITo B cooTBercTBUM €
[IponomxuTenbHOCTH
KOHTDOSL YCMOTPEHHUIO YCMOTPEHHUIO YCMOTPEHUIO YCMOTPEHHIO MIPUHATBIMU
P npenojasaTensl | mpenojasarens | MpenojaBaTels | NpenojaBarens | HOPMaMU BPEMEHH
®dopma npoBeACHHS VerHbii ompoc IMuceMeHHBII IMuceMeHHBII IMucsmenHbIH B nucsmeHHoOM
KOHTPOJISt P onpoc onpoc ornpoc ¢dopme
Bun nposepounoro YcTHble IMucemennsle | ITlpaktuueckue | ITluchbMeHHBIH | DK3aMeHAIMOHHBII




CpeacTBo OueHUBAHUSA
Ny [IpomexyTouHbIi
Texymuii KOHTPOJIb
IMpouenypa KOHTPOJIb
NpoBeJeHus Brimonnenue Brimonnenue BreimonHeHnue Brimonnenue
YCTHBIX MHUCbMEHHBIX MPaKTUYECKHUX TECTOBBIX DK3aMeH
3aJaHui 3aJaHui 3aJaHui 3aJaHuN
3aJaHus BOIPOCHI 3aJJaHUs 3aJJaHUs oIpoc oueT
OTBETHI B OTBETHI B OTBETEHI B OTBETHI B
®opma oTyeTa VYcTHBIE OTBETHI NUCbMEHHOMN NUCbMEHHOM MNUCbMEHHOM MUCbMEHHOM
dhopme dopme bopme dhopme
Pa3narounslii Her CropaBouHas CropaBouHas CrpaBoyHas CrnpaBoyHas
Martepuail JMTepaTypa JMTepaTypa IuTepaTypa IuTepaTypa
7. MeTozmqecmle YRKadanust JAJadA OﬁyanOIIII/IXCﬂ mo OCBOCHMIO

AUCHHUILIMHBI

JucuunnuHa «NeKTpOHHasi KOMIOHEHTHAs 6a3a MUKPO- U HaHOXJIEKTPOHUKH,
KBAHTOBBIX YCTPOWCTBY» MpEAyCMaTpUBAET JIEKIMU U TPAKTUUECKUE 3aHITHSL.
VYcnenHoe u3yyeHue AUCUUIIMHBI TPeOYeT MOCEIIEHUs JIEKIUM, aKkTUBHON paObOThI Ha
NPAKTHUECKUX  3aHITHSIX, BBIMOJHEHUS YYEeOHBIX 3aJaHUi  MPEnoJaBaTels,
O3HAKOMJIEHUS C OCHOBHOM Y JOTIOJIHATEIIBHOW JINTEPATYPOU.

B xozxe nexmnuii mpenogaBaTens U3NaraeT M pa3biACHICT OCHOBHBIC, HanOoOIIee
CJIO’KHBIE TTOHSATHS TEMBI, @ TAKXKE CBSI3aHHBIC C HEH TEOPETUUECKUE U MPAKTUYECKUE
npoOsieMbl, JaeT pPEeKOMEHJAIlMM Ha TMPaKTUYECKOE 3aHATHE W YKa3aHUS Ha
CaMOCTOATEIBHYIO PaboTy.

[Ipr MOATOTOBKE K JEKIMOHHBIM 3aHSATHSAM aclupaHTaM HEO0OXOIUMO: TMepen
OYEepeTHON JIEKIMe HeoOXOUMO MPOCMOTPETh KOHCHEKT MaTepuaia Mpeablryiiei
nexuuu. [lpm 3aTpynHeHUsX B BOCHPUATHM MaTepuana ciexyer oOpaTHTbCS K
OCHOBHBIM JIUTEpAaTypHbIM HMcTOYHUKaM. Ecin pa3oOparbcs B Marepualie OnsiTh He
yAaloch, TO oOpatuTech K JeKTopy (mo rpaduKy ero KOHCYJIbTAIMil) WU K
IPENOAABATENI0 HA IPAKTUYECKUX 3aHATHIX.

[IpakTHyeckue 3aHATHS 3aBepLIAIOT U3yUYEeHHE HanboJjee BaXXHbIX TEM YUeOHON
muctumuinHel. OHU CIy’KaT I 3aKperuieHUsT M3yYeHHOTO MaTrepualia, pa3BHTHS
YMEHHI ¥ HaBBIKOB MTOJITOTOBKHU JIOKJIa/I0B, COOOIIEHUH, TPHUOOPETEHUS OMBITA YCTHBIX
nyOJIMYHBIX BBICTYIUICHUH, BEIACHHS AWCKYCCHUW, apryMEHTAllMd ¥ 3allUThl
BBIIBUTAEMBIX TIOJIOKCHHW, a TaKkKe I KOHTPOJS TPEenoJaBaTeieM CTEleHU
MOJITOTOBJICHHOCTH aCITUPAHTOB TI0 U3YYaeMOU TUCIIUTUIHHE.

[Tpr mOATOTOBKE K MPAKTUYECKOMY 3aHSITHIO aCITUPAHTHI UMEIOT BO3MOKHOCTh
BOCTIOJIb30BAThHCS KOHCYJIBTAIIMSMHE MTPETIOaBaTES.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUSM aclUpaHTaM HEOOXOAUMO:

OPUHOCUTh C COOOM pPEKOMEHJOBAHHYIO TIPErojaaBaTesieM JIUTEpaTypy K
KOHKPETHOMY 3aHSTHIO;

710 OYEpPEAHOT0 MPAKTUYECKOTO 3aHATHUS [0 PEKOMEHOBAHHBIM JIUTEPATYPHBIM
UCTOYHUKAaM MpopaboTaTh TEOPETUYECKUH MaTepuaj, COOTBETCTBYIOLIEH TEMbI
3aHATHUS;

B HayaJIe 3aHATHI 3a7aTh MPEIOAaBaTeIo BOIIPOCHI IO MaTepHally, BEI3BABIIEMY
3aTpyJHEHUS B €r0 MOHMMAHWW W OCBOSHWU MPH PEIICHUH 3a]ad, 3aJaHHBIX IS



CaMOCTOSITEJIbHOT'O PELICHHUS;

B XOJI€ CEMUHApA JaBATh KOHKPETHBIE, YETKUE OTBETHI IO CYILECTBY BOIIPOCOB;

Ha 3aHATAA JOBOAUTH KAXKIYIO 3aJa4y [0 OKOHYATEIBHOIO PELICHUS,
JEMOHCTPUPOBATh IMMOHUMAHUE IPOBEACHHBIX pPACUYETOB (AHAIM30B, CUTYallMil), B
cllydae 3aTpyJHEHHUI 0Opaiiarbes K MpenoJaBaTeio.

AcrniipaHTaM, IPOIYCTUBIIUM 3aHATHUS (HE3aBUCUMO OT IPUYMH), HE UMEIOLIUE
IIACBbMEHHOI'O PEIIEHUS 3a]1a4 WJIA HE NOATOTOBUBIINECS K TAHHOMY IPAKTUYECKOMY
3aHATUIO, PEKOMEHIYETCS HE II03)KE€ YeM B 2-HEACNbHBIM CPOK SIBUTbCA Ha
KOHCYJIbTALMIO K IPENOAABATEN0 U OTUUTATHCS 0 TEME, U3YyYaBIICHUCSA HA 3aHITUU.
AcCNHpaHThl, HE OTYUTABIIUECS 110 KAKI0W HE MPOPaOOTAHHOW UMU HA 3aHATHUSX TEME
K Hayajy 9K3aMEHAllMOHHON CECCUU HE JIOITYCKAIOTCS K IK3aMEHY.

8. PecypcHoe o0ecneuyenune Qv CIUATIIHHBI

8.1. OcHOBHAA M IONOJHUTEIbHAA YUeOHasl IUTepaTypa, Heo0XoAuMas s
OCBOEHMUSI TUCIHUTLTHHBI

a) OCHOBHAas JIMTeparypa:

1. Illyka A.A. HanosnexkTpoHuka: y4eOHUK Uil OakajgaBpuaTa W
Maructpatypsl. [log obm. pen. A.C. CuroBa. — MockBa: BMHOM. Jla6. 3HaHui,
2019. — 342 c.

2. IOpaco A.H., SAumn M.M., Jlesuna E.FO. U30Opannsie rnaBbl (pusmku
KOHJEHCUpPOBaHHOTO cocTosinus. — M.: 3a-Bo PTY MUPOA, 2021. — 106 c.

3. Mopo3zos B.I'., I'mageimes U.B., FOpaco A.H., Slmmna M.M., C6opHUK 3a1a4
M0 KBAaHTOBOW MEXaHWKE U cratuctudeckon ¢usuke. — M.: U3a-so PTY MUPOA,
2021. — 188 c.

0) 7OMOJIHMTEIbHAS JIUTEepaTypa:

1. DnroHHBIE TeXHOJIOTHU. YdeOHoe mocooue / Ilox pen. wn.-kopp. PAH
A.C. CuroBa — M.: DHeproatrommsaar, 2011. — 310 c.

2. Copoxkun B.C., Aatunos b.JI., Jlazapea H.II. Marepuansl u 351eMEHTBI
anekTpoHHo TexHuku. B 2 1. T. 1,2 — M.: Axanemus, 2015-2016.

3. Mopozos B.I'. TepmonuHamuka W CTaTUCTUYECKas (u3MKa: Y4yeOHOe
nmocooue, — M.: MUPDA, 2018. — 244 c.

4, bep3un A.A., Mopo3oB B.I'. OcHOBbI KBaHTOBOII MEXaHUKH: YueOHOE
nmocoone — M.: MUPDA, 2011. — 268 c.

5. Martepuanbl U METOIbl HAHOTEXHOJOTUU: ydeOHoe mocodue, 2 u3fd. //
Crapoctun B.B. — bunowm, 2010. — 277 c.

6. Xomomuna, T.A. DJIEKTpOHHBIEC MPOIECCHI B TBEPIAOM Telie : yued. mocooue
st By30B / T.A. Xonomuna .— Mocksa : ['opsiuas nunus — Tenexkom, 2021 .— 111 c.
— ISBN 978-5-9912-0764-5 .— URL: https://rucont.ru/efd/873548

7. BacunbeB E. B. ®usnueckne OCHOBbI MHUKPO-U HAHOIJIEKTPOHUKH
[OnexTpoHHBIN pecypc] : yueb. mocodbue / E. B. BacunbeB, A. II. I'anees, B. B.
KypenkoB . — M.: MUPDA, 2013 . — Daektpon. ont. auck (ISO)

8. IlpynnukoB H. B. DnementHas 0a3a, TEXHOJOTMM M MaTepuaibl s
MUKPOCUCTEMHON TEXHUKH [DIEKTpOHHBIN pecypc] : yueOHoe mocodbue / H. B.



https://rucont.ru/efd/873548

[Ipyanukos, JI. FO. ®etucor . — M.: MUPDA, 2018 . — Dnektpon. ont. auck (ISO)

9. CaBunkuit B. A. MukpocuctemMHass TEXHMKAa M €€ KOMIIOHEHTBI
[DnexTponHBIi pecypc] : yaedHoe ocodue / B. A. CaBurnkuii . — M.: MUPDA, 2015
. — OnektpoH. ont. nuck (ISO)

10. OcunneB O. H. Dnextponnka u cxemorexHuka. Y. 1 [DnekTpoHHBIH pecypc]
: yuebHoe rmocobue s CTynd., o0yd. mo Hamp. "DIeKTpOHWKA M HAaHOSJIEKTPOHHUKA',
"Onrorexauka", "Ynpasnenue B Texanueckux cucremax” u ap. / O. H. Ocunnes . —
M.: MUPDA, 2015 . — 108 c. . — DnektpoH. onT. auck (ISO)

11. Kanyctun B.M. Texuosoruu mpou3BOACTBA W KOHTPOJIb KayecTBa

HAaHOMATEPHUAJIOB U HAHOCTPYKTYp [DNEKTPOHHBIN pecypc] : yuebHoe mocobue / B. 1.
Kanycrtun, A. C. CuroB . — M.: MUPDA, 2017 . — DnextpoHn. onrt. auck (ISO)

IIporpammHuoe ob0ecnieueHue u UHTEpHET-peCcypChl:

1.  TlepcriexTuBHBIA TUIaH pa3BUTHsA oOTpaciu — The International
Technology Roadmap for Semiconductors (http://public.itrs.net)

2. OcHOBHBIE HH(POPMALIMOHHBIE PECYPCHI OTPACIIH:

3. OTpacieBsle xKypHaIBI Semiconductor International
(http://www.reedbusinessinformation.com), Solid State Technology

4, (http://www.reedbusinessinformation.com), KypHAaI Elsevier,
NIOCBAIICHHBIN pa3paboTkamM B oOiactu marepuanoBeneHus — Materials Today
(http://www.materialstoday.com/).

5. OcHOBHO pecypc HHAyCTpuH: www.semiconductor.net:

6. ['pynna Beaymux KOMIAHWW- IMPOWU3BOIUTENEN MOJYIIPOBOJIHUKOBBIX

yCTpOMCTB: WWW.Sematech.org.

8.2. Pecypchbl MHPOPMAIIMOHHO-TEJEKOMMYHHUKAIIMOHHOM ceTu UHTepHeT,
Heo0X0AMMBbIe /ISl 0CBOEHH S JUCUMILTUHBI

1. http://library.mirea.ru/

Hay4yHO-TeXHH4YecKas Oudnuoreka PTY MUPDA

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

ANEeKTpoHHO-O0nbMoTeuHas cuctemMbl (ObC) M3natenncTBa «JlaHby

8.3. UndopmanmoHHble TEXHOJOTHHM, UCIIOJIB3yeMbIC IMPH OCYIICCTBICHUU
o0pa30BaTeIBLHOTO Tpollecca MO TUCHUIUIMHE, BKIIOYAs TEpeYeHb MPOTPAMMHOTO
oOecrieueHus: 1 HHOOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:

— makeT opucHbIX mporpamm Microsoft Office;

— mnakeT opucHbIX mporpamm LibreOffice;

— cpena s pa3padoTku nporpammuoro ooecrieuenus Qt Creator 5.6.

8.4. MarepuajbHO-TeXHHYecKasa 0a3a, HeoOXoAMMasi NJsl OCYIIECTBIICHUS
00pa30BaTENBLHOTO MPOoLiecca MO AUCIUITINHE
— yuyeOHas ayIuTopus;


http://www.sematech.org/
http://library.mirea.ru/
https://e.lanbook.com/

— KOMIIBIOTEPHBIN KJIacC.



