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Hamnpasnenne noarorosku 44.03.05 Iegarorndeckoe odpasoBanue (C AByMs IPOQUIIMU HIOATOTOBKH)
Hampasnennocts (mpoduis): «ubopmarnka» u «/lonoanurensHoe oOpazoBanue (B obnactu nadopmaruxu u UKT)»
Pa6oyas nporpamMma quciuIIMHbl «OCHOBBI HU(PPOBOIT MUKPOIJIEKTPOHHKID
IIporpammy cocraBuii(u):

Maspun Cepreii Anexceesud, JJo0yapko TatbsiHa BanepbsHoBHa

Ipu Hanuauy 00yJarOIUXCS U3 YUCIIA JIUL] ¢ OTPAHHYSHHBIMHA BO3MOKHOCTSIMH 37I0POBbS, KOTOPBIM HEOOXOAUM OCOOBIH MOPSIIOK
OCBOCHHUS JUCLHUIUIMHBI (MOJYJA), O MX KEJIAHWUIO pa3padaThiBaeTCs aJalTHPOBAaHHAS K OTPaHUYEHHSIM MX 3JI0POBbsl pabouas
porpaMMa JUCIMIUIMHEL (MOIYJIS).

Pabouast nporpamMma AUCIHUIUINHEL

OcHoBbI HU(PPOBOIT MUKPOIJIEKTPOHUKHI

paspabotana B cootBercTBUM ¢ PI'OC BO:!

DenepalbHBIi rOCYIapCTBEHHBII 00pa30BaTebHbIN CTAHIAPT BBICIIEr0 00pa30oBaHms - GakalaBpHAaT [0 HAMPABICHHUIO IT0JTOTOBKH
44.03.05 Ilenarorunueckoe oopazoBanue (¢ AByMs MpoHIssMu NOAr0TOBKH) (mpruka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HAa OCHOBAHHUU y‘IGGHOFO IJ1aHa:

Hanpasnenue noxrorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ AByMs IPOGUIIMHU ITOJIOTOBKH)
HanpasnenHocts (npoduns): «Mupopmaruka» u «J{omonaurensnoe ooOpasoBanue (B o6mactu nuapopmaruku u UKT)»

yrBepkaeHHoro yuéubiM coetoM CI'CITY ot 24.09.2021 r. mpotokon Ne 2.

Pabouast nporpamMma o00peHa Ha 3aceJaHuH Kadeapbl

I/IH(l)OpMaTl/IKH, rlpmcnazu{oﬁ MAaTEeMaTHKHU U METOAUKH UX MpenoaaBaHus

IIportokon ot 27.08.2021 r. Nel

IlepeyTBepkaeHa Ha ocHOBaHUH penreHust YueHoro cosera CI'CITY
TIporokoun 3acenanus Yuenoro coBera CI'CITY ot 25.02.2022 r. Ne7
3aB. kadenpoit T.B. obynpko

Havaneuuk YOII

7/~ HA. JlomanuHa
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Hanpasnenue noaroroku 44.03.05 Ienarorndeckoe odpazoBanue (¢ AByMs MPOQUIIMHI HOATOTOBKH)
Hamnpasnennocts (poduis): «MHpopMaTrkay u «/lonomHuTenbHoe oOpazoanue (B oonactu undopmatuku u MKT)»
Paboyast nporpamMma JucHUIIMHEBL «OCHOBBI LIU(PPOBOIT MUKPOIICKTPOHHKH

1. IIEJTA ¥ 3AJJIAYA OCBOEHUSI TUCHANIMHBI (MOJLY.JI5T)

Heab u3ydeHus AMCHUNIMHBI: (OPMUPOBAHIE TOTOBHOCTH 00YJAIONIUXCS K HCIOIb30BAHHIO METOJIOB 1 CPeACTB NU(poBOH
MUKPO3JIEKTPOHUKHU B IPO(ECCUOHAIBHON e TeNbHOCTU

3amauy u3ydeHHs JUCHUILIUHBI:

O3HAKOMJICHHE 00y4alOMUXCsl ¢ OCHOBHBIMU MOHATUAMU U(YPOBOI MUKPOIIEKTPOHUKH; (POPMUPOBAHUE YMEHUIN U HABBIKOB B
obmacTu nu(pPoBOH MUKPOIIEKTPOHHUKH IS CO3/IaHUS YCTPOHCTB MUKPOAIIEKTPOHHUKH

O6s1acTh NpodeccHoHaIbHON gesiTebHOCTH: 01 OGpa3oBaHue U HayKa

2. MECTO JUCHHATIIUHBI (MOJIYJIST) B CTPYKTYPE OGPA3OBATEJILHOM TPOT'PAMMBI

Iukn (pazgen) OIT: |E1.0.08

2.1| TpeGoBanus k npeaBapPHTEIBLHOI 10ATOTOBKE 06YYAIOMIEIOCS:

CoJieprkaHre JUCIMIUIMHBI 0a3upyeTcsi Ha MaTepHrae:

HpOl"paMMHOG obecreueHne BJ'IGKTpOHHO-BLI‘IPICJ'II/ITCJ'ILHOﬁ MalllnHbI

BerancnurensHbIe CHUCTEMBI, CETH U TCJICKOMMYHHUKAIINNU

JluckpeTrHast MaTemMaTHKa

2.2| JucuumianHbl (MOIYJIM) U PAKTUKH, JUISI KOTOPBIX 0CBOECHHE JTAHHOM TUCHUILITMHBI (MOIYJI51) HEOOX0UMO KAK
npeAnecTBYIONee:

OO6pa3oBatenbHast pOOOTOTEXHHUKA

MCTOZ[I/IKa O6y‘{€HI/I$I I/IH(l)OpMaTI/IKC u I/IH(i)OpMaIlI/IOHHO-KOMMyHI/IKaLII/IOHHI)IM TECXHOJIOTUSAM

MudopmannonHast 6€30MacHOCTD U 3alUTa HHQOpMAIUU

3. KOMIIETEHLIY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCUILIMHBI
(MOJY.JIST)

YK-1. Crioco0eH oCcylecTBJISITh NONCK, KPUTUYECKHI AaHAJIM3 M CHHTE3 HH(pOpMAILMH, TPUMEHATH CHCTEMHBIN MOAXO0/ /Il
pelleHusi MOCTABJIEHHBIX 32124

YK-1.1. Anaauzupyer 3agady, BblaeJsisi 3TaNbl ee pelleHHs1, AeiiCTBHS 110 PEeIIeHUI0 3a1a4H

3HaeT: dTambl PCHICHUS IPAKTUYCCKUX 3aJa4 B obyactTu HH(prBOﬁ MUKPO3JICKTPOHUKH.

VYK-1.2. HaxoauTt, KpUTHYECKH AaHAJU3UPYET U BHIOUPaeT HH(POPMALNIO, HEOOXOAUMYIO sl pellleHUs MOCTABJIEHHOI
3a1a4H

3HaeT: OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX LIU(PPOBBIX MUKPOIICKTPOHHBIX KOMIIOHEHTOB U YCTPOHCTB, UCIIOIb3YEMBIX B
BBIYUCIIUTENBHBIX CUCTEMAX.
YMeeT: BBINONHATE CPABHUTENbHBII aHAIN3 HapaMeTPoB U3ETHU LHU(BPOBOH MUKPOIIEKTPOHUKH.

YK-1.3. PaccmaTpuBaeT pa3jinyHble BADHAHTDI PellleHUsl 321241, OlleHHBAeT UX NPEUMYIIeCTBA U PUCKH

3HaeT: OCHOBHBIE CXEMBI YCTPOMCTB HU(YPOBOH MUKPOIIEKTPOHHUKH, HX KIACCHOUKALUIO U OCOOEHHOCTH MPUMEHEHHUSL.
YMeeT: CTpOUTh CXEMBI, HCIIOJIb3Ys CIIEHHAIM3UPOBAHHBIC CPEICTBA KOMIBIOTEPHOTO MTPOSKTHPOBAHMSL.

YK-1.4. 'pamoTHO, 1OTHYHO, APTYMEHTHPOBAHHO (hopMHPYeT COOCTBEHHBbIE CYKACHHS M OLEHKH; OTJIHYAeT (PAKThI OT
MHEHHUIi, MHTepIpeTaltii, OUEHOK B PACCyKICHHAX JPYTHX YYACTHUKOB JeATeJbHOCTH

YMeeT: NpeicTaBiIsATh MPOEKTHI WM NPOTOTUIBI YCTPOHCTB IU(POBON MHKPOIIEKTPOHUKU Ha HAYYHBIX MEPONPUSTHAX W/UIH
3acelaHWN METOAMYECKNX OOBeIWHEHHH yuuTenell MHOOPMATHKH IIKOJI, METOAMYECKHX CEMHHAPOB BBITyCKaromed kadempsr;
KOH(EpPEHIMIi; apryMEHTHPOBAHHO OTBEUATh Ha BOIPOCHL.

YK-1.5.0npenessier ¥ onieHNBaeT NPAKTHYECKHE NMOCTeICTBUSI BO3MOKHBIX BADHAHTOB pellieHHs 3a1a49u

VYmeer: OIPEACIATH YCIIOBUA U TCXHUKY 0€301aCHOCTH JJI HpI/I60p0B, CO3JIaHHBIX HA OCHOBEC III/I(I)pOBOI‘/'I MUKPOSJICKTPOHUKH.

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOYJIST)

Kon HaumenoBanue pa3esioB U TeM /BU/I 3aHATHUSI/ Cemectp /| Yacos | UuTepakT.
3aHATHS Kypce
Pazgen 1. OCHOBbI MUKPO3JIeKTPOHHKH
1.1 OCHOBHBIC HAIPABJICHHSI MUKPOJICKTPOHUKH /JIek/ 5 2 0
1.2 |OcHOBHbIE HanpaBIeHUs MUKPOAICKTPOHUKH /Cp/ 5 8 0
1.3 Dur3nYecKre OCHOBBI MOJIYIPOBOIHUKOBOW MUKPOAIEKTPOHUKH /JIek/ 5 2 0
1.4 Dur3nIecKre OCHOBBI MOJIYIPOBOIHUKOBONW MUKPOAJIEKTpOHUKH /Cp/ 5 8 0
1.5 bunonspusie u MIAII MukpocTpykTypsl. OCOOSHHOCTH CTPYKTYp OWIOJISIPHBIX 5 2 0
TPaH3UCTOPOB P-N-P 1 N-P-n tuma /Jlex/

1.6 |bumomsapusie u MJII MukpocTpykTypbl. OCOOEHHOCTH CTPYKTYp OHIIOJISPHBIX 5 8 0
TPAH3UCTOPOB P-N-P 1 N-p-n tuna /Cp/

1.7 Tpanzucrops! Ha ocHoBe M/IIT muxpoctpykryp, N-MAII, p-MJIL, KMAIL Ilonstue 06 5 4 0
MHTErpaJIbHBIX cxeMax. Yumnsbl /Jlex/

1.8 Tpanzucrops! Ha ocHoBe M/IIT muxpoctpykryp, N-MAII, p-MJIL, KMAIIL. Ilonstue 06 5 12 6
MHTErpaJIbHBIX cxeMax. Yurbl /J1a6/

1.9 Tpansucropsl Ha ocHoBe MJIIT mukpoctpykryp, N-MATT, p-MTIT, KMIT /Cp/ 5 8 0
1.10 |ITomstue 06 mHTErpasbHEIX cxeMax. Yumsr /Cp/ 5 8 0
1.11 |IIpuHUMIBI TOCTPOCHUS MHUKPOIJIEKTPOHHBIX TPUOOPOB U ycTpoucTB /JIek/ 5 2 0
1.12  |IIpuHUMIBI TOCTPOCHUS MUKPO3JICKTPOHHBIX NPUOOPOB 1 ycTpoiicTs /J1ab/ 5 6 2
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Hamnpasnenne noarorosku 44.03.05 Iegarorndeckoe odpasoBanue (C AByMs IPOQUIIMU HIOATOTOBKH)
Hampasnennocts (mpoduis): «ubopmarnka» u «/lonoanurensHoe oOpazoBanue (B obnactu nadopmaruxu u UKT)»
Paboyast nporpamMma JucHUIIMHEBL «OCHOBBI LIU(PPOBOIT MUKPOIICKTPOHHKH

1.13  |IIpuHIMNBI MOCTPOSHUS MEUKPO3JIEKTPOHHBIX TPHOOPOB U ycTpoiicTs /Cp/ 5 8 0

1.14 |OcHOBBI peanu3aliil ONEPATUBHBIX U JIOJTOBPEMEHHBIX 3alIOMHUHAIOIIUX YCTPOWMCTB 5 2 0
/J1ex/

1.15 |OcHOBBI peanu3aliil ONEPATUBHBIX U JIOJTOBPEMEHHBIX 3alIOMHUHAIOIIUX YCTPOWCTB 5 8 0
/J1ab/

1.16 |OcHOBBI peasu3alvy OTNIEPATUBHBIX H JIOJTOBPEMEHHBIX 3alIOMUHAIONIHNX ycTpoiicTB /Cp/ 5 8 0

1.17 |Mukpomnpoleccopbl Kak MHKPO3JIEKTPOHHAs OCHOBa COBPEMEHHBIX DBM, pUHIIUIIBI HX 5 2 0
paboTh! U pyHKIMOHUpOBaHuUs /JIex/

1.18 |Mukpompolieccopbl Kak MUKPO3JIEKTPOHHAsI OCHOBA COBPEMEHHBIX DBM, MpHUHIIUIIBI UX 5 10 0
paboTs! U GyHKIMOHUpOBaHus /Cp/

5. OneHo4YHble U METOAUYECKHE MATEPHAJIBLI N0 JTHCHHUILIHHE (MOAYJIIO)

5.1. Copep:xaHue ayIuTOPHOIi paGoThl N0 AMCHHUTIIMHE (MOIYJII0)

5 cemecTp, 8 Jexuuii, 13 1adopaTopHbIX 3aHATHIT
Paznes 1. OCHOBBI MHKPO03JIeKTPOHUKH
Jlexuus Nel (2 gaca)
OcHOBHbIEC HaIPaBJIEHUS MUKPOIIEKTPOHUKI
Bompocs! u 3amanmst:
1. BseneHue B MUKpPO3JIEKTPOHHKY.
2. OoOmas xapakTepUCTHKa MHKPOJIEKTPOHUKH X OCHOBHBIE HATIPABJICHUS €€ Pa3BUTHSI.
Jlexuus No2 (2 gaca)
dusnyeckre OCHOBBI MOTYIIPOBOHUKOBOW MUKPOIIEKTPOHUKHI
Bomnpocs! u 3aganus:
1. ®wusnuecknue OCHOBHI TOHKOIUICHOYHOW MHKPOAJIEKTPOHUKH.
2. MHrerpanpHble CXeMbl HA OCHOBE OHUIIOISIPHBIX TPAH3HUCTOPOB.
3. HHrerpanpHble CXeMbI HA OCHOBE MIT TPAH3UCTOPOB.
Jlexiust Ne3 (2 yaca)
BunonspHble 1 MIT MEKPOCTPYKTYPBL. OCOOEHHOCTH CTPYKTYpP OHIOISIPHBIX TPAH3UCTOPOB P-TI-p ¥ M-P-TI THIIA
Bomnpocs! u 3aganus:
1. MHOTrO3MHUTTEpPHBIE TPAH3UCTOPHI.
2. Bunomnspueie Tpan3zuctopsl LHI0TKU. TpaH3UCTOPBI HA OCHOBE MJIIT MUKPOCTPYKTYP, M-MJII, P-M/II, KMZIL.
3. TloneBble TPaH3UCTOPHI C YIIPABISIOMINM MEPEXOTOM METAIUI-TIOTYITPOBOIHHK.
Jlexuus No4-5 (4 gaca)
Tpansucropsl Ha ocHoBe M/JIIT mukpocTpyktyp, n-MII1, p-MJIIT, KM/II. TToHsitue 06 HHTErpaibHBIX cXeMaX. UHIIbI.
Bomnpocs! 1 3ananus
1. Knaccudukaiys HHTErpabHBIX MUKPOCXEM (HMC).
2. TlomynpoBOIHHKOBBIE HA OCHOBE M MHKPOCTPYKTYP.
3. TOHKOIJICHOYHBIE H THOPHIHBIE MUKPOCXEMBI, MUKPOCOOPKH, YHIIEIL.
4. Bounblye HHTErpalibHbIE CXeMBI (0HC), CBEpXOO0IbIINE HHTETPAIbHBIE CXEMBI (COUC), YIbTPaOOIbIINe HHTETPATIbHBIC
cxeMsl (yomc).
JlabopatopHoe 3ausitue Nel-6 (12 gaca)
Tpansucropsl Ha ocHoBe M/IIT mukpoctpykryp, N-MII1, p-MJIIT, KM/II. TToHsitue 06 HHTErpaibHBIX cXeMaX. UHIIbI.
Bomnpocs! u 3ananus
HccnenoBanne napaMeTpoB TPAH3UCTOPA B PEKUME OTCEUKH.
HccnenoBanue nmapaMeTpoB TPaH3UCTOPA B AKTHBHOM PEKUME.
HccnenoBanne mapaMeTpoB TPaH3UCTOPA B PEXKUME HACHIIIEHHS.
HWccnenoanue padots! anementa U-HE.
HWccnenoanue padots! 3nementa MJIN-HE.
HWccnenoanne pabotsl anementa 2M-HE.
HWccnenoanne padotsl anementa 2MJIN-HE.
HWccnenoBanne paboThl napajiielIbHOIO PEerucTpa.
HccnenoBanue paboThl MOCIEIOBATEILHOIO PETHCTPA.
10 HWccnenoBanne paboThl YHUBEPCAIBHOTO PETHCTPA.
Jlexuus Ne6 (2 vaca)
[TpuHIMIIBI TOCTPOCHUS MUKPO3JIEKTPOHHBIX TPUOOPOB U YCTPOUCTB

©CoNoT~wNE

Bomnpocs! 1 3ananus

1. OcHOBHBIE TOHITHS aITeOPhI TOTHUKH.

2. CxeMoTexHHYECKas peaar3anns OCHOBHBIX JJOTMYECKUX (PYHKIMH HMC.

3. OCHOBHBIE apaMETPBI H XaPAKTECPUCTHKU HMC.

Jla6opatoproe 3ausitue Ne7-9 (6 yacos)
[TpUHIUITEI TOCTPOSHUSI MUKPOIJICKTPOHHBIX MTPUOOPOB U YCTPOHUCTB

Bomnpocs! u 3ananus
HccnenoBanue paboThl Aemmdparopa.
HccenenoBanue paboThl AeMYIbTHILUICKCOPA.
HccnenoBanue paboThl MYJIbTHILIEKCOPA.
Hccnenoanue paboThl mpeoOpa3oBaTesist KOJOB.
HccnenoBanue paboThl YETHIPEXPa3psIHOTO MapaIeIbHOI0 CYMMATOpa.

grONE
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Hamnpasnenne noarorosku 44.03.05 Iegarorndeckoe odpasoBanue (C AByMs IPOQUIIMU HIOATOTOBKH)
Hampasnennocts (mpoduis): «ubopmarnka» u «/lonoanurensHoe oOpazoBanue (B obnactu nadopmaruxu u UKT)»
Paboyast nporpamMma JucHUIIMHEBL «OCHOBBI LIU(PPOBOIT MUKPOIICKTPOHHKH

6. MccnemoBanue pabOThI CUSTUHKOB MIEKTPHUECKUX UMITYIIHCOB
Jlexuus No7 (2 vaca)
OCHOBBI peaJTM3aluy ONIEPaTUBHBIX U TOJATOBPEMEHHBIX 3aIIOMUHAIOMINX YCTPOHCTB
Bomnpocs! 1 3a1aHust
1. Tpurreps! kak neMeHTHast 6a3a MOIYIPOBOJHUKOBBIX 3alIOMHHAIOIINX YCTPOHCTB.
2. DreMeHTHI MaMATH Ha OUHOJISIPHBIX TPAH3UCTOPAX, MAN-TPAH3UCTOPAX.
3. DreMeHTB MUKPOCXEM, IPOrPAMMHUPYEMbIX U PEIPOrPAMMHPYEMBIX IOCTOSIHHBIX 3aIIOMUHAIOIINX YCTPOICTB.
Jla6opatoproe 3ausitre Nel0-13 (8 gacos)
OCHOBBI peaTU3alUK ONIEPATUBHBIX U TOJITOBPEMEHHBIX 3aIIOMUHAIOIINX YCTPOHCTB
Bompocs! u 3ananus
1. HccnenoBanue paboThl apUPMETHISCKO-IIOTHISCKOTO YCTPOICTBa
2. HccnenoBanue pabOTHI OIEPATHBHOTO 3aIIOMHHAIOIIETO YCTPOHCTBA
3. TIpuHIMI MyJIBTUILIEKCHOTO CHOCO0a OpraHHM3aIiK O0IeH IIHMHBI
Jlexuus Ne§ (2 vaca)
MHEKpOTIPOIECCOPhI KaK MUKPOJJIEKTPOHHAS OCHOBA COBPEMEHHBIX DBM, MpUHIUIBI X PAOOTHI ¥ HYHKIIMOHUPOBAHUS
Bompock! u 3aganus
1. CrpykTypa ¥ IPHUHIMIIBI TOCTPOCHHS MUKPOIIPOIIECCOPOB.
2. TlpuHiune! paboThl U GYHKIIHOHUPOBAHUS MUKPOIPOIIECCOPOB.

5.2. Conep:xanne caMOCTOATEIHLHON PaGoThl O AW CHHUILJIMHE (MOAYJIIO)

Conep:kaHue 00s13aTe/IbHOIl CAMOCTOSATE/ILHOI PadOThI 10 JUCHUIIJIHHE

Ne n/m TeMbl 1M CUMILIMHBI Conep:xaHne caMOCTOSITEJbHON PaGOThI IIpoayKThl AeSITETbHOCTH

OcHOBHBIE HAaIpaBJIeHUs

1 IMoaroroBka mpe3eHTanuu IMpesenranus
MUKPOAJICKTPOHHKH
Duznueckue OCHOBBI

2 TIOJTYTIPOBOTHUKOBOM IToaroroBka mpe3eHTanuu [Ipe3enTanus
MUKPOICKTPOHUKHU

3 bunosnspHble u MJIIT
MHKPOCTPYKTYPEL. Ocoberoctn IMoaroroBka mpe3eHTanuu IMpesenranus

CTPYKTYp OUIONSAPHBIX TPaH3UCTOPOB
p-n-p u n-p-n tuna

4 Tpansucropel Ha  ocHoBe  MJII . .
IMoaroroBka ortuera mo JsaboparopHoil | [IMCEMEHHBII  OoT4eT  TO
MHKpOCTPYKTYp, - N-MAIL — p-MJL, pabote nabopaTopHoii paboTe
KMJIT
5 Ionsatne 06 wuHTerpanbHBIX cxemax. | [logroroBka ortdera mo JsaboparopHoil | [IMCEMEHHBII  OT4ET MO
Yursl pabote nabopaTopHoii paboTe
6 [puHIAIB MTOCTPOCHHS . .
HoaroroBka ortuera mo JsaboparopHoil | [IMCEMEHHBII  OoT4eT MO
MHKPOIEKTPOHHBIX ~ NPUOOPOB | o
N pabote nabopaTopHoii paboTe
YCTPOWCTB
7 OCHOBBHI pealu3allii ONEPATUBHBIX H . .
IoaroroBka otuera mno JsaboparopHoi | [IucbMeHHBII  OoTYeT MO
JAOJITOBPEMEHHBIX 3alIOMHHAIOMMUX o
N pabote nabopaTopHOii paboTe
YCTPOWCTB
8 Miukpornporneccopsl Kak
MUKPOAJIEKTPOHHAS ocHoBa | [lomroropka ortdera mo JaboparopHoil | [IMCEMEHHBIH  OTYET 1O
coBpeMeHHBIX OBM, mnpuHmunsl ux | pabote nabopaTopHoi pabote

paboThl U PYHKIIMOHUPOBAHMUSL.

Conep:kaHue CAaMOCTOSITe/IbHOI padoThI 10 IMCUUILIMHE HA BLIOOP

Ne n/m TeMbl IHCIHUILITHHBI Coaep:xaHue caMOCTOAATEbHON PaG0ThI IIpoayKThl JeATEILHOCTH
1 OcHOBHBIE HalpaBIeHUs Ipesenranus
[ToxnroroBka npeseHTanuu
MUKPOICKTPOHUKH
2 Qusznueckue OCHOBBI Ipesenranus
MOJIyIIPOBOJHUKOBOM IToxnroroBka npeseHTanuu
MUKPOJIEKTPOHUKHU
3 bunonspusie 51 MAIT [Ipesentanus
MHKPOCTPYKTYPBI. OcobenHocTu

IloaroToBka npeseHTau
CTPYKTYp OWHONSAPHBIX TPaH3UCTOPOB

p-N-p u N-p-n Tuna

4 Tpansucroper Ha  ocHoBe  MJII [IpesenTanns
MukpocTpykryp, N-MJII, p-MUAIL | IloaroroBka npe3eHTanuu
KMAII

5 [TonsaTHe 00 WHTErpaNbHBIX CXEMax. [IpesenTanus

[TonroroBka npe3eHTanuu

YHunel

6 [IpuHIMIB MTOCTPOCHUS [IpesenTanus
MHUKpPODJIEKTPOHHBIX ~ npubopoB  u | IloaroroBka npeseHTanuu
YCTPOMCTB
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7 OCHOBBI peanu3anuy ONEPAaTUBHBIX WU [IpesenTanus
JIOJTOBPEMEHHBIX 3anmomuHaromux | IloaroroBka mpeseHTanuu
YCTPOMCTB
8 Mukpormnporneccopsl Kak [IpesenTanus
MHUKPODJICKTPOHHAs OCHOBa
IToaroroBka mpe3eHTanun
coBpeMeHHBIX OBM, mnpuHUMIBI HX
paboTh! ¥ (HYHKIIUOHUPOBAHUSL.

5.3.06pa3oBaTtejibHbIE TEXHOJIOTHHI

IIpu opranuzanuy U3y4eHus! TUCUUIUIMHBI OyIyT UCIIOJIL30BAHBI CIIEAYIOIINE 00pa30BaTEIbHbIE TEXHOJIOTHH:
MH()OPMAIIOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH, TEXHOJIOTHS OPTraHU3aLHH CaMOCTOSTEIbHON paboThI, TEXHOIOTUS
pediieKCUBHOTO 00y4YeHHs, TEXHOJIOTHSI MOJIYJIbHOTO 00Yy4eHHsI, TEXHOJIOTUSI UTPOBOTO 00YUEHHS, TEXHOJIOTHUH IPYIIIOBOM
JMCKYCCHH, THTEPAKTHBHBIC TEXHOJIOTHH, TEXHOJIOTHS TPOOIEMHOTO 00YIEHHSI, TEXHOJIOTHS OpPraHU3aluH
y4eOHO-HCCIIEI0BATENbCKOM NEesITeIbHOCTH, TEXHOJIOTHsl IPOEKTHOTO 00YUYEHUs], TEXHOJIOT sl Pa3BUTHSI KDUTHYECKOTO MBIIUICHHSL.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUYHBIH KOHTPOJIb M NPOMEKYTOUHAS ATTeCTALNS
BannpHO-peiTHHrOBast KapTa AUCUUILUTHEL 0(hopMIIeHa KaK IPHII0KEHHE K padoueil mporpaMMe JUCIUIIHHEL.
®DOoH/1 OLIEHOYHBIX CPEJCTB VIS IPOBEJCHHUS IIPOMEXKYTOUHON aTTeCTalluK 00yYaroIUXCs 10 TUCHUIUIMHE 0OPMIICH OTACIbHBIM
JIOKYMEHTOM.

6. YY EBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
6.1. Pexomennyemasi 1urepatypa

6.1.1. OcHoBHasi TUTEPaTypa

ABTODHI, 3ariaBue, CChUIKA Ha AJICKTPOHHYIO OHOIMOTEYHYIO CUCTEMY W3narensctBo, TOX
COCTaBHUTENN
JI1.1 |Jleroctaes, H. |MukpoanekTpoHHKa: yueOHOE ocoOue Tomck : Dmp Konrenr, 2013
C. URL.: https://biblioclub.ru/index.php?page=book&id=480611
JI1.2  |coct. KnaHoBa, |MHKpO3IEKTpOHHKA: Ta0OPATOPHBIN MPAKTUKYM Crasponosnb: CeBepo-KaBkazckuii
H.B. URL.: https://biblioclub.ru/index.php?page=book&id=457452 denepanbHbIi VHHUBEPCHUTET

(CK®Y), 2014

6.1.2. lonoJIHUTebHAS JIUTEpaTypa

ABTODBI, 3arnaBue, CChUIKA Ha JICKTPOHHYIO OUOIMOTEUHYIO CUCTEMY W3natenscTBO, roj
COCTaBUTENN
J2.1 Ip10ko, M. A. |L{udpoBas MUKpPO3JIEKTPOHHKA: yueOHOE TocoOue HoBocubupck: HoBocubupckuii
URL.: https://biblioclub.ru/index.php?page=book&id=573770 TOCYIApCTBEHHBIA  TEXHUYECKHI
yauBepcuret, 2019
JI2.2 | Urymuos, B.H. |®u3udeckue 0CHOBBI MUKPOIIEKTPOHUKH: ydeOHOE IIocoOue Mocksa; bepnun: lupexr-Menua,
URL.: https://biblioclub.ru/index.php?page=book&id=271708 2014
6.2 IlepeyeHb MpOrpaMMHOTo obecredeHus!
- Acrobat Reader DC
- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite
- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeuyens HH(POPMAMOHHBIX CIPABOYHBIX CHCTEM, TPO¢ecCHOHATBHBIX 023 JaHHBIX

- OBC «YHuBepcuTeTckas OMOINOTEKa OHIIANH))

- basel mannbIX Springer eBooks

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCITUIIJIMHBI (MO JIS)

7.1|HaumeHOBaHHUE CIIEIMATIBHOTO MOMEIICHHS: MOMEIICHHE AJIsi CAMOCTOSTENbHON paboThl, YnTanbhelil. OcHameHHocTh: [TK-
41mIT. ¢ BO3MOXKHOCTBIO TIOJKITIOUEHHS K ceTH «MHTepHeT» M obecredeHueM JOCTYIa B SJIEKTPOHHYIO HH(OPMAIIMOHHO-
oOpazosatenbHyto cpeny CI'CITY, [TuceMenHsbii cron-4 wr., [Tapra-2 mr.

7.2|HanMeHOBaHHME CHEIUAJIBHOIO IOMEIICHUS: yd4eOHas ayAuTOpHs Uil TPOBEACHHS 3aHATHH JIEKIUOHHOTO THIIA,
ma0OpaTOPHBIX ~ 3aHATHH, TPYNNOBBIX KOHCYJbTAIMH, WHIMBUAYAIbHBIX KOHCYIBTALMH, TEKYIIETO KOHTPOJS,
IIPOMEKYTOYHOH aTTecTalluu, TOMELIEHUE JJIsi CaMOCTOATeNIbHON paboTsl, Ilenarornueckuii TexHonapk “Ksanropuym”™ nm.
B. ®. BoakonaBosa "JlabopaTopus MeXaTpOHHKH W COpPEBHOBaTeNbHON poOoToTexHHkH", OcHalleHHOCTh: KoMruiekr
yueOHo Mebenu, 00pa3oBaTeNbHBIH HA0OP 10 NEKTPOHUKE, 3JIEKTPOMEXaHUKE U MUKPOIIPOLIECCOPHOM TEXHUKE — 6 IIT.,
MYJIBTUMEINHHBIN MPoeKTop — 1 mT.

8. METOAUYECKHE YKA3AHMSA 10 OCBOEHUIO JTUCITMIIJIMHBI (MO Y JIS)

Pabota Hax TEOPETHUECKUM MaTEPHAIIOM NIPOMCXOIUT KPATKO, CXEMATHYHO, TIOCIEeI0BATENbHO (PMKCUPOBATH OCHOBHEIE TIOJIOKEHUS,
BBIBO/IbI, ()OPMYJIMPOBKH, OOOOLIEHHUS; MOMeYaTh Ba)KHbIE MBICIH, BBIICISATH KIIOYEBbIE CIIOBA, TEPMHHBL [IpoBepka TEpMHUHOB,
MOHSATHI C TIOMOIIBIO SHIUKIIONEANH, CI0Bapei, CIPaBOYHUKOB C BBINMCHIBAHUEM TOJKOBaHUH B TeTpaab. O003HAYHUTL BOIIPOCHI,
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TEPMHHBI, MaTE€PHall, KOTOPHIA BBI3BIBACT TPYAHOCTH, IOMETUTH U MOMBITATHCSI HAMNTH OTBET B PeKOMEHAyeMou nmutepaTtype. Ecnu
CaMOCTOATCIIBPHO HE YIa€TCsA pa3o6paTLc;{ B MaTepuale, HCO6XOZ[I/IMO Cq)OpMyHI/IpOBaTL BOIIPOC U 3a[1aTh IIPEIIOAaBaTCIIIO.
IIpopaboTka pabouell mporpaMmbl AWUCIHMIUIMHBI, yIenss oco0oe BHHUMaHUE LEIIM W 3ajadaM, CTPYKType H COJEPKAHHUIO
JUCHHUIIIIMHBI. KOHCHCKTHpOBaHI/Ie HCTOYHHKOB, IOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM, IPOCMOTP peKOMeHﬂyeMOﬁ
JUTEPaTypbl, pabota ¢ HHPOPMAIIHOHHBIMH UCTOUHHUKAMH B Pa3HBIX (popMaTax.
Taxoke B TIPONCCCC UBYUCHHUS NUCHUIUIMHBI METOANYCCKUEC PEKOMCHAAIUN MOTYT OBITh n3JaHbl OTACJIbHBIM JTOKYMCHTOM.
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[Ipunoxxenune
BaibHO-peATHHTOBast KapTa AUCIUTUTHHBI « OCHOBBI U(PPOBON MUKPOIIECKTPOHUKH
Kypc 3 Cemectp 5
Buj koHTpOIIS MuHHAMaNTBEHOE KOJIHYECTBO MaxkcumansHoe
GanoB KOJIYECTBO OAJIIOB
Paznen 1. OcHOBBI MEKPOIJIEKTPOHUKH
Texymuii KOHTPOJIb IO pa3feny:
1 AynutopHas pabota 9 18
2 CamocrosrenbHas paboTa  (cHeluanabHble 00s3aTeNbHbIe (POPMBI) 5 10
3 CamocrostenbHas paboTa (crenuaabHbie GOPMBI Ha BEIOOD) 6 12
KOHTpOJIBHOE MEPOTIPHUSTHE TI0 Pa3ziely - -
ITpoMeKyTOYHBIH KOHTPOJIb 20 40
IIpomesxyTouHas aTTecTamnus 36 60
Htoro: 56 100

Bunb!l KoHTpOIIS

| Tlepeuens wiu mpuMephI 3aaHHi, KDUTEPHH OLEHKH H KOJTHYECTBO GA/IIOB

I

Tembl JUISL U3YYCHUS U O6pa3OBaTeJ'II>HI>IC PC3YyIbTaThI

TeKyIIII/lﬁ KOHTPOJIb 110 pasaenay «OCHOBBI MHUKPOIJICKTPOHUKN»

1 | AynuropHas paboTa

JIab6opaTopHas padora Nel. PacueT TpaH3HCTOPHOIO KIIOYa.

JlaGoparophast paboTa No2. MccieioBaHre OCHOBHBIX JIOTHYECKHX JJIEMEHTOB U
MIPOCTEHIINX KOMOMHALIMOHHBIX JIEMEHTOB U YCTPOWCTB.

JlaGoparopnast pabora Ne3. Mccnenosanue tpurrepos RS, D, JK u T tunos.
JlaboparopHnas pabota Ned. Uccnenosanmne MapayuIeIbHOTO,
HOCJIEIOBAaTENbHOTO U YHUBEPCAILHOIO PETUCTPOB.

Jlaboparopuast pabora Ne5. HccnemoBaHWe OCHOBHBIX KOMOWHAITHOHHBIX
yCTpoiicTB (nemmdparop, JEMYJIbTUILIEKCOD, MYJIBTHUILIEKCOP u
npeoOpazoBarens kojoB Ha [13Y).

JlaGoparopHast pabota Ne6. MccnenoBanue 4eThIpexpaspsiHOTO MapaiieIbHOTO
cymMMaTopa.

JlaGoparopHast pabora Ne7. UHccnemoBaHue CHETYMKOB OJIEKTPHYECKHX
HMITYJIbCOB.

JlaGopaTopHass pabora Ne§. MccnemoBaHue CTaHAApPTHOTO apU(METHUECKO-
JIOTHYECKOTO YCTPOWCTBA.

JlaGoparopHast padora Ne9. HccnemoBaHue OINEpaTHBHOTO 3allOMHHAIOIIETO
YCTPOWCTBA M MYJIBTHILUIEKCHOTO CIT0c0o0a OpraHn3alyy 00IIeH MINHEI.

Ipumep 3amaHus: uccienoBaTh padoty RS-Tpurrepa.

Kpurepnii oneHuBanus: 1 6amn — BbIIOJIHEHA 0a30Bas yacTh J1aOOpPaTOPHOIL
paboThL,

2 Oamna — BbINONHEHAa 0a30Bas W JIOMOJIHUTEIbHAS(MHIMBHIYAIbHAS) YacTh
1abopaTopHOH pabOTHI.

Uroro — 9x2=18 Gamios

Tewmbl:

bunonspusie u  MAIT  Mmukpoctpykrypsl. OcoOeHHOCTH
CTPYKTYp OHUMOJSAPHBIX TPAH3UCTOPOB P-N-p U N-P-N Tuna.
Tpanzucropsl Ha ocHoBe M/III mukpoctpykryp, n-MIII, p-
MAIL, KMAIIL. Tlonstne 006 WHTETrpambHBIX cxeMmaX. YWmbL.
[MpUHIMIIBI TIOCTPOCHUS MHUKPODJICKTPOHHBIX HPUOOPOB U
ycrpoiictB.  OCHOBBI ~ peanu3allid  ONEpPaTHBHBIX U
JIOJITOBPEMEHHBIX 3alIOMUHAIOIINX YCTPOMCTB.
Muxkpomnporeccopsl  Kak ~ MHKpPOIEKTPOHHas  OCHOBa
coBpeMeHHBIX ~ OBM,  mpuHmuMmsl ux  paboTBl U
(GYHKIMOHUPOBAHUSI.

OO6pa3oBaTesbHbIC Pe3yIbTaThl:

3HaeT: JTambl pELIeHMs NPAaKTUYECKUX 3aJad B o0iactu
I(POBOH MHUKPOIIEKTPOHUKH; OCHOBHBIE XapaKTEPUCTHKH
OCHOBHBIX IH(POBBIX MHKPOIIEKTPOHHLIX KOMIIOHCHTOB H
YCTPOMCTB, HCIIOJIb3YEMbIX B BBIYHACIUTEIBHBIX CHCTEMAX;
OCHOBHBIE CXEMbI YCTPOWCTB IM(MPOBOI MHKPOIIEKTPOHHKH,
UX KJIacCU(HUKAIHIO U OCOOCHHOCTH NMPUMEHEHUS.

YMeeT: BBINOIHATH CPaBHUTENBHBIM aHANIM3 MNapamMeTpoB
n3genud 1UQpPoBOH MHKpPO3JIEKTPOHHUKH; CTPOUTH CXEMBI,
UCTIONB3Ys CHEUUATN3UPOBAHHBIE CPEACTBA KOMIIBIOTEPHOIO
MIPOEKTUPOBAHUS; TPEACTABIISATh IMPOEKTHl WIM TPOTOTUIIBI
YCTPOMCTB 1IM(POBOI  MHUKPOICKTPOHMKH Ha HAyYHBIX
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MEPONPUATUSIX W/UIU 3acelaHUU METOANYECKUX 00beUHEHUI
yunteneli WHGOPMATUKH MIKOJ, METOAMYECKHX CEMHUHApOB
BBIITyCKatolel kadeapsl; KOH(MEPEHIUH; apryMEeHTUPOBAaHHO
OTBEYaTh Ha BOIPOCHI; OIPEAENATH YCIOBUSA U TEXHHUKY
6e30MacHOCTH JyIs IPUOOPOB, CO3aHHBIX Ha OCHOBE IU(POBOI
MHKPOJIEKTPOHHKH.

CamocrosrenbHas paboTa (00s3aTeNbHbIE
(hopmbr)

HOL[FOTOBJ'IeHI:I NHUCBMCHHBIC OTYCTEI I10 na60paT0pH1>1M pa60TaM.

. B otuere coxepkarcsi pe3ynabTaThl BBIONHEHUS BCEX 3adaHHN
J1a00paTOPHBIX PadoT.

. B nmoxymeHTe mpHBeAeHBI CHUMKH JKpaHa KIOUEBBIX MOMEHTOB
pabor.

. Otuetsl coaepxat opopmieHHbd o [OCT 6ubmuorpadpuueckuii
CITHCOK.

. TekcT pabOThI U WILTFOCTPALUHK 0(POPMIIEHBI COTIIACHO TPEOOBAHUSIM
I'OCT.

. OTyer  OTHpaBiIeH  MpENOJAABATENI0 B yCTaHOBJICHHEIC

CPOKH/3arpy’KeH Ha IPOBEPKY B CUCTEMY YIpaBJICHHs 00ydeHHUEM.
Kaxnpiii kpurepuit onennBaetcs B 0-2 6asa.
Uroro — 5x2=10 6amwioB

Tewmbl:

bunonspusie u  MAIl  Mmukpoctpykrypsl. OcoOeHHOCTH
CTPYKTYp OMIIOISIPHBIX TPAH3UCTOPOB P-N-p U N-P-N TuIa.
Tpansucropsr Ha ocHoBe M/III muxpoctpykryp, N-MIIL, p-
MAIL, KMAIIL. Ilonstue 00 UHTETpalbHBIX cXeMax. UWIIBL
[IpUHIUIEL  TTIOCTPOEHHUS MHUKPOIIEKTPOHHBIX HPHOOPOB U

ycrpoiictB.  OCHOBBI ~ peajM3alliil  ONEpPAaTUBHBIX U
JIONTOBPEMEHHBIX 3aIIOMHHAIOIIIX YCTPOWCTB.
Mukpornponeccopbl  Kak ~ MHKPOJIGKTPOHHasi ~ OCHOBa
coBpeMeHHBIX ~ OBM,  mpuHIunel  ux  paboThl U
(YHKIMOHUPOBAHUSI.

O0pasoBaTenbHbIE PE3YbTATh:

3HaeT: JTambl peIIeHHs INPAaKTHIEeCKHX 3agad B 00IAcCTH
(POBOH MUKPOIIEKTPOHUKH; OCHOBHBIE XapaKTEPUCTUKH
OCHOBHBIX HHU(POBBIX MHKPOIIEKTPOHHBIX KOMIIOHCHTOB WU
YCTPOMCTB, HCIOJB3YEMBIX B BBIUHCIUTEIbHBIX CHCTEMAX;
OCHOBHBIE CXEMbI YCTPOHCTB IIM(POBOH MHUKPOIIEKTPOHUKH,
UX KIIACCH(HUKAIUIO M 0COOCHHOCTH MPUMCHCHHUSL.

YMeeT: BBINONHATH CPaBHUTENBHBIA aHalIM3 HapaMeTpoB
u3enud TH(PPOBOIl MHKPOAIEKTPOHUKH; CTPOHTH CXEMBL,
UCTIONB3Ysl CIELUUATN3UPOBAHHBIE CPEACTBA KOMIIBIOTEPHOIO
OPOEKTUPOBAHUS; IPEICTABIATh IPOEKTHl HIM IPOTOTUIIBI
yCTpOHCTB 1U(PPOBOW MHUKPORIEKTPOHUKH HA HAYYHBIX
MEPOIIPUATHSIX W/HIN 3aCeJaHAN METOJHIECKUX 00beIMHEHHI
yuuTenel MHQOPMATUKHM ILIKOJN, METOAUYECKHX CEMHHApOB
BBITycKaromeil kadeapsl; KoH(GEpeHINH; apryMeHTHPOBAHHO
OTBEYaTb HAa BONPOCHI; ONPEAEIATh YCIOBUA M TEXHUKY
6e30macHOCTH IS TPUOOPOB, CO3TAHHBIX Ha OCHOBE II(POBOH
MHUKPORJICKTPOHUKH.

CamocrositenbHast paboTa (Ha BEIOOD)

HOHFOTOBJ’IGH& npe3cHTanguAa 1o OTACIIbHBIM TEMaM MOIYJIA.

. Ipe3eHTanus packpbIBaeT KIIOUEBbIE aCEKTHI BHIOPAHHOM TEMBI.

. IIpeszenrauuss odopmileHa COMNIACHO TPeOOBAaHUAM K JEIOBBIM
IIPE3EeHTALUAM.

. [Ipe3enTanus cHabkeHa HEOOXOIMMbBIMH MILTIOCTPALIUSMH.

. CryneHT NpoJIeMOHCTPHPOBA IMPE3EHTALMI0 Iepel ayauTOpued u

OTBETHJI Ha BCE TOJTyIECHHbBIE BOMPOCHL.
Kaxaplif kpuTepuii oneHuBaercs B 1 6ami.

Temsr:

OCHOBHbBIE HAaNpaBJICHUS MUKPOAIEKTPOHUKU. Dusnyeckue
OCHOBBI TOHKOIUIEHOYHOH MUKPO3JIEKTPOHUKU. bUnonspHsle 1
MJIT MUKPOCTPYKTYpBl. OCOOEHHOCTH CTPYKTYp OMIONSPHBIX
TPaH3UCTOPOB P-N-P U N-pP-N Tuma. TpaH3UCTOpBI HA OCHOBE
MJIT mukpoctpyktyp, N-MAIL, p-MATI, KMAII. IToustue 06
uHTerpanbHbIX cxemax. UYwunsl. IlpuHnUNel HOCTpOeHUS
MHKPOOJICKTPOHHBIX  IPHOOPOB M yCTPOHCTB. OCHOBEI
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Htoro — 4x3=12 6an1oB peanusalnuu OIEpPaTUBHBIX u JOJATOBPEMEHHBIX
3alIOMUHAIOMINX  YCTPOHCTB.  MuUKpompomeccopsl  Kak
MUKPO3JIEKTPOHHAsI OCHOBA COBPEMEHHBIX OBM, IPUHIUIIBI UX
paboThI ¥ GYHKITHOHHUPOBAHUSI.

O0pa3oBaresbHbIC Pe3yIbTATHL:

3HaeT: JTambl PElICHUs MPAaKTHYSCKUX 3amad B 00JACTH
u(pOBON MHUKPOAIEKTPOHHUKH, OCHOBHBIC XapaKTEPHUCTHKU
OCHOBHBIX IM(PPOBBIX MHUKPOIICKTPOHHBIX KOMIIOHCHTOB H
YCTPOMCTB, HCIOJB3yEMbIX B BBIYHUCIHTEIBHBIX CHCTEMaX;
OCHOBHBIC CXEMBI YCTPOUCTB IHM(MPOBOH MHKPOIICKTPOHHKH,
UX KJIacCU(PHUKAIHMIO U OCOOCHHOCTH MPUMEHECHUS.

YMeeT: BBINONHATH CPABHUTENBHBIA AaHAIU3 MapaMeTpoOB
u3genud  UU(GPOBOH  MHKPOSJIEKTPOHUKH, CTPOHTH CXEMBL,
HCTIONB3Ys CIICIUATM3UPOBAHHBIC CPEACTBA KOMIIBIOTEPHOTO
NPOCKTUPOBAHUS; MPEACTABIATh MPOEKTHl HIH IPOTOTHUIIBI
YCTPOHCTB  IU(POBON MHUKPOIIEKTPOHHUKH HA HAYIHBIX
MEpPOTPUATHSIX WK 3aCCIaHIN METOIMICCKUX O0BeIMHEHII
yauTenei WHPOPMATUKH IIKOJN, METOJMYECKHX CEMHHApPOB
BBINTyCKAWIIeH Kadeapbl, KOH(GEPEHIHIA; apryMEeHTHPOBAHHO
OTBEYaTh HAa BOMNPOCHI; OIPEACNATh YCIOBUS W TEXHHUKY
0e30MacHOCTH JJIsl TPUOOPOB, CO3TAaHHBIX HA OCHOBE LIU(PPOBOI
MHUKPOJICKTPOHHKH.

KoHTponbHOE MeponpusiTHe 10 pasaety

ITpoMe)xyTOUHBIN KOHTPOJIb (KOJIMIECTBO OALIOB)

40

HpOMe)KyTO‘IHaH aTTecTauus

HpeZ[CTaBJIeHLI B (I)OHI[E OLICHOYHBIX CPEACTB AJIA HpOMe)KyTO‘IHOfI aTTeCTalvu 110 AUCHHUIIJIMHE
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