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®opma oOyueHUS ouyHast
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Yacos 1o y4eGHOMY ILTaHy 108 Busbl KOHTPOIS B ceMeCTpax:
B TOM 4YHUCJIE! 9K3aMeHbI 5

ayJIUTOPHBIE 3aHATUS 42

camMocCTosITeNIbHas paboTa 66

Pacnpeaenenne YacoB JUCHUILIMHBI IO CEMeCTPpaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 5(3.1) Hroro
Bun 3ansaruit VIT | PILJ | VIT | PIIJ
Jlexrin 16 | 16 | 16 | 16
JIaGopartopHbIe 26 | 26 | 26 | 26
B TOM 9mcie uHT. 8 8 8 8
Hroro ayn. 42 | 42 | 42| 42
KonTakrnas pabora 42 42 42 42
Cawm. pabora 66 | 66 | 66 | 66
Uroro 108 | 108 | 108 | 108




Hampasnenue noaroroku 44.03.05 Ilegaroruueckoe o6pazoBanue (¢ AByMs IPO(UIIMI HOATOTOBKH), HAIPAaBICHHOCTH (podmis): «AH(popMaTuKa» 1
«JlonmonuurensHoe oOpa3oBanue (B obmactu uadopmaruku u UKT)»
Pa6ovas nporpamma JucuuIIMHEbL «OCHOBBI IU(POBOIT MUKPOIICKTPOHHKI
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)»

yrBepxkaeHHoro yu€HbM coBeroM CI'CITY ot 28.10.2022 r. mpoTokox Ne 4.

Pabouast nporpamMma o00peHa Ha 3aceJaHuH Kadeapbl

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

IIporoxon ot 25.10.2022 r.  Ne3
3aB. kadenpoit T.B. Jobynpko

Havaneuuk YOII

/S HA. JomaHnHa
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Hamnpagnenue noaroroku 44.03.05 INenarorndeckoe o6pazoBanue (¢ AByMsl MpoQuiIsiMu HOATOTOBKH), HAITPaBIECHHOCTH (poduib): «THpopMaTuka» u
«JlonmonuurensHoe oOpa3oBanue (B obmactu uadopmaruku u UKT)»
Paboyas nporpamMma JUCIHUIIIHEBL «OCHOBBI I (POBOI MUKPOIICKTPOHHKH

1. IIEJTA ¥ 3AJIAYA OCBOEHUSI TUCIAIIMHBI (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(poBOH MUKPOIIEKTPOHHUKH IS CO3/IaHUS YCTPOHCTB MUKPOIEKTPOHHUKH

O6s1acTh NpodeccHoHaIbHON gesiTebHOCTH: 01 OGpa3oBaHue U HayKa

2. MECTO JUCHHTIIUHBI (MOJY.JI51) B CTPYKTYPE OGPA30BATEJIbHOM ITPOT'PAMMBbI

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 CHUCTECMBI, CETH U TCJICKOMMYHHUKAIIUU

JluckpeTrHast MaTemMaTHKa

2.2| JucuunmianHbl (MOIYJIM) U NPAKTUKH, VIS KOTOPbIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeAnecTBYIONee:

OO6pa3oBatenbHast pOOOTOTEXHHUKA

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

MudopmannonHast 6€30MacHOCTD U 3alUTa HHQOpMAIUU

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIAIITAHBI
(MOJY.JIST)

YK-1. Crioco0eH oCcylIecTBJISATh NOUCK, KPUTUYECKHI AaHAJIM3 M CHHTe3 HH(POPMALMH, IPUMEHATh CHCTEMHBbIH MOAX0A A5
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. HaxoauT, KpUTHYECKH aHAJU3UPYET U BHIOUPaeT HH(POPMALNI0, HEOOXOTUMYIO IJIsl pellleHUs] MOCTABJIEHH O
3a1a4H

3HaeT: OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX LIU(PPOBBIX MUKPOIICKTPOHHBIX KOMIIOHEHTOB U YCTPOHCTB, UCIIOIb3YEMBIX B
BBIYUCIIUTENBHBIX CUCTEMAX.
YMeeT: BRINONHATE CPABHUTENbHBII aHATIN3 HapaMeTPoB U3ETHU HHU(BPOBOH MUKPOIIEKTPOHUKH.

YK-1.3. PaccmaTpuBaeT pa3jinyHble BADHAHTHI PellleHHs 321a44, OLeHUBAaeT UX NPeHMYLIeCTBA M PUCKHU

3HaeT: OCHOBHBIE CXEMBI YCTPOMCTB HU(YPOBOH MUKPOIIEKTPOHHUKH, HX KIACCHOUKALUIO U OCOOEHHOCTH MPUMEHEHHUSL.
YMeeT: CTPOUTh CXEMBI, HCIIOJIb3Ys CHICHMAIM3UPOBAHHBIC CPEICTBA KOMIIBIOTEPHOTO ITPOEKTHPOBAHMSL.

YK-1.4. 'pamoTHO, 1OTHYHO, APTYMEHTHPOBAHHO (hopMHPYeT COOCTBEHHBbIE CYKACHHS M OLEHKH; OTJIHYAeT (PAKThI OT
MHEHHUIi, MHTepIpeTaltii, OLEHOK B PAaCCyKICHUAX IPYTHX YYACTHHKOB [IesITeJIbHOCTH

YMeeT: NmpeicTaBisATh HMPOEKTHI WIM NPOTOTUIBI YCTPOHCTB IU(POBOI MUKPOIIEKTPOHUKH HA HAYYHBIX MEPONPUSTHUIX W/HIH
3acelaHWN METOAMYECKNX OOBeIWHEHHH yuuTenell MHOOPMATHKH IIKOJI, METOAMYECKHX CEMHHAPOB BBITyCKaromed kadempsr;
KOH(EpEHIMIi; apryMEHTHPOBAHHO OTBEYATh Ha BOIPOCHL.

YK-1.5.0npenesisier 1 OnleHNBaeT NPAKTHYECKHE NOCIeICTBHSI BO3MOKHBIX BADHAHTOB pelleHusI 3a1a49u

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

4. CTPYKTYPA U COJAEPKAHHUE JUCIUIIJIMHBI (MOAYJIST)

Kon HaumenoBaHnue pa3iesioB u TeM /BUA 3aHATHUS/ Cemectp /| Yacos | UuTepakT.
3aHATHS Kypce
Pazgen 1. OCHOBbI MUKPO3JIeKTPOHHKH
1.1 OCHOBHBIC HAIPABJICHHSI MUKPOJICKTPOHUKH /JIek/ 5 2 0
1.2 |OcHOBHBIC HaIpaBICHHsT 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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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)
OCHOBHBIE HaNpaBIEHUS MHUKPOIJIEKTPOHUKI
Bompocs! u 3amanmst:
1. BBeneHue B MUKPOAJIEKTPOHHUKY.
2. OoOmas xapakTepUCTHKa MHKPOJIEKTPOHUKH X OCHOBHBIE HATIPABJICHUS €€ Pa3BUTHSI.

Jlextust No2 (2 gaca)
®usnyeckre OCHOBBI MOJTYITPOBOJHUKOBOW MHUKPO3JIEKTPOHUKH
Bompocs! u 3amanwst:
1. ®wusuueckre OCHOBBI TOHKOIUIEHOYHON MUKPOAJIEKTPOHUKH.
2. HHrerpanpHble CXeMbI HA OCHOBE OHITOJISIPHBIX TPAH3HUCTOPOB.
3. HHrerpanbHble CXeMbl HA OCHOBE MJII TPAH3UCTOPOB.

Jlexiust Ne3 (2 yaca)
BunonspHble 1 MIIT MEKPOCTPYKTYPBL. OCOOEHHOCTH CTPYKTYpP OMIOISIPHBIX TPAH3UCTOPOB P-TI-p ¥ M-P-TI THIIA
Bomnpocs! u 3aganust:
1. MHOTrO3MHUTTEpPHBIE TPAH3UCTOPHI.
2. bunonspusle TpaH3uCcTOpH! IIIOTKH. TPaH3UCTOPHI HA OCHOBE MAI MUKPOCTPYKTYD, I-MAI, P-MI, KMJIL.
3. TloneBble TPaH3UCTOPHI C YIIPABISIOMINM MEPEXOTOM METAIUI-TIOTYITPOBOIHHK.

Jlextust Nod-5 (4 qaca)
Tpanzucrops! Ha ocHoBe MIIT Mukpoctpykryp, n-MII, p-MJII, KMII. IToustue 06 HHTErpaibHbIX cxemax. Unmbl.
Bomnpocs! u 3ananus
1. Knaccudukaiys HHTETpaJbHBIX MUKPOCXEM (UMC).
2. TlomympoBOJHHKOBEIE HA OCHOBE MIIT MUKPOCTPYKTYP.
3. TOHKOIJIEHOYHbIE ¥ THOPUIHBIE MUKPOCXEMBI, MUKPOCOOPKH, YUIIBL.
4. DBombimme nHTETpanbHBIE CXeMBI (OHC), CBepXOOIbIINe HHTETPabHBIE CXEMBI (COUC), yIbTpaboIIbIIe HHTETPaIbHBIE
cxembl (youc).

JlabopatopHoe 3ausitie Nel-6 (12 gaca)
Tpansucrops! Ha ocHoBe M/IIT mukpoctpykryp, N-MIL, p-MJIT, KMII. [Tonstue 06 nHTErpaibHbIX cXeMax. UnIibl.
Bomnpocs! 1 3ananus
HccnenoBanue napamMeTpoB TPaH3UCTOPA B PEKHUME OTCEUKH.
HccnenoBanne napaMeTpoB TPaH3UCTOPA B AKTUBHOM PEXHME.
HccnenoBanue napaMeTpoB TPaH3UCTOPA B PEXKUME HACHIILEHHS.
HWccnenoanue padots! anementa U-HE.
HWccnenoanue padots! 3nementa MJIN-HE.
HWccnenoanne pabotsl anementa 21-HE.
HWccnenoanue padots! anementa 2MJIN-HE.
HWccnenoBanne paboThl napajielIbHOIO PEerucTpa.
HccnenoBanue paboThl MOCIEIOBATEILHOTO PETHCTPA.
10 HWccnenoBanne paboThl YHUBEPCAIBHOTO PETHCTPA.

©CoNoTwNE

Jlexuus Ne6 (2 vaca)
[TpuHIUIEI HOCTPOSHNUSI MUKPOJICKTPOHHBIX TPUOOPOB M yCTPOHCTB
Bomnpocs! u 3ananust
1.  OcHOBHbIE TIOHSTHUS aNTeOPbI JIOTHKH.
2. CXeMOTeXHHYECKas peasi3alysi OCHOBHBIX JIOTHYSCKUX (YHKIUHA HMC.
3. OCHOBHBIC TapaMeTPHI M XapaKTEPUCTHKU HMC.

Jla6opatoproe 3ausitue Ne7-9 (6 yacos)
ITpUHIUIBI TOCTPOCHHUSI MUKPOICKTPOHHBIX MPUOOPOB M YCTPOHCTB
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Bomnpocs! u 3apanust

HccnenoBanue paboTsl emudparopa.

HccenenoBanue paboTHI 1eMYIbTHILUIEKCOPA.

HccnenoBanue pabOThl MyJIBTHILIEKCOPA.

Hccnenoanue paboThl mpeoOpazoBaTesist KOIOB.

HccnenoBanue paOOThI YETHIPEXPA3PSAHOTO MAPAIUIEIEHOTO CYyMMAaTOPA.
HccnenoBanue pabOThl CYSTIMKOB INEKTPHUSCKUX UMITYITHCOB

Sk whE

Jlexuus No7 (2 vaca)
OCHOBEHI peaJIN3aluy ONIEPaTUBHBIX U TOJATOBPEMEHHBIX 3aIIOMUHAIOMINX YCTPOHCTB
Bomnpocs! 1 3a1anus
1. Tpurreps! kak aneMeHTHast 6a3a MOIYIPOBOJHUKOBBIX 3alIOMHHAIOIINX YCTPOHCTB.
2. DreMeHTHI MaMATH Ha OUIOJISIPHBIX TPAH3UCTOPAX, MAN-TPAH3UCTOPAX.
3. DeMeHTB MUKPOCXEM, IPOrPaMMHUPYEMbIX U PEIPOrPaAMMHPYEMBIX IOCTOSIHHBIX 3aIlIOMUHAIOMINX YCTPOMCTB.

Jla6opatoproe 3austre Nel0-13 (8 gacos)
OCHOBBI peaI3alliy ONEPATHBHBIX U J0JTOBPEMEHHBIX 3aIIOMHUHAIOIIMX YCTPOUCTB
Bompocs! u 3aganus
1. UccnenoBanue paboThl apupMETHIECKO-IOTHIECKOTO YCTPOHCTBA
2. HccnenoBanue paboThl ONEPATHBHOTO 3alIOMHHAIOLIETO YCTPOKWCTBA
3. IIpuHIMI MYJIbTHIUIEKCHOTO CIIOC00a OpraHM3aIiy OOIIEeH IIHbI

Jlexiust Ne§ (2 yaca)
Mukponporieccops! Kak MEKPO3JIEKTPOHHAS OCHOBA COBpEeMEHHBIX DBM, nmpuHIHUIBE HX paboTHI 1 YHKIMOHUPOBAHUS
Bomnpocs! u 3aganus
1. CrpykTypa ¥ IpHHIUIIEI TOCTPOCHUSI MEKPOIIPOI[ECCOPOB.
2. Ilpusiuns! paboTsl ¥ (YHKIMOHUPOBAHHUS MUKPOIPOIECCOPOB.

5.2. Coep:xkaHue cCaMOCTOSATEIbHON PadOTHI M0 JHCHUILINHE (MOAYJII0)

Conep:kaHue 00513aTe/IbHOIl CAMOCTOSATe/ILHOI PadoThI 10 IMCHUILIMHE

Ne n/m TeMbl TUCHUTLINHBI Coaep:xkaHue caMOCTOSITEIbHOI padoThI IIpoayKThI 1eATeTbHOCTH

OcCHOBHBIE HalpaBJICHU

1 [TonroTroBka npe3eHTanuu [Ipe3enTanus
MHUKPODJICKTPOHUKHU
dusuueckue OCHOBBI

2 MIOJTYIIPOBOJJHUKOBOM [TonroTroBka npe3eHTanuu [Ipe3enTanus
MHUKPODJICKTPOHUKHU

3 Bunonsipubie u MJIT
MHKPOCTPYKTYPEL. Ocobemmocry IToaroroBka npe3eHTanuu [Ipe3enrauus

CTPYKTYp OWMOJSIPHBIX TPAaH3HCTOPOB
p-N-p u N-p-n Tuna

4 Tpanzuctopel Ha  ocHoBe  MJII . .
IMoaroroBka ortuera mo sadoparopHoil | [IMcbMEeHHBII ~ OoT4eT  TO
Mukpoctpykryp, - N-MJUL — p-MJUL, abore nabopaTopHoi pabote
KMJIIT p paTop p
5 IMonsitue 00 wuHTerpambHBIX cxemax. | [logroroBka ortdera mno saboparopHoil | [TucbMeHHBIH OTYET  TIO
YUuns! pabote sabopaTopHoii paboTe
6 [Tpunnumnet TIOCTPOEHHS . .
IMoaroroBka ortdera mno jaboparopHoil | [IMcbMeHHBII  OoTYeT MO
MHUKPOJICKTPOHHBIX ~ NPHOOPOB | .
o pabore nabopaTopHoii pabote
YCTPOUCTB
7 OCHOBBI peanu3alliy ONEPAaTHUBHBIX H . .
INogroroBka ortuera no JsaboparopHoi | [IucbMeHHBII — oTueT MO
JIOJTOBPEMEHHBIX 3aIIOMHUHAIOIINX .
N pabote nabopaTopHoii paboTe
YCTPOHCTB
8 Mukporporeccopsl Kak
MHKPODJICKTPOHHAs ocHoBa | ITonroroska ortgera mo mnabopaTopHOil | IIncpMeHHBIN OTYET  TIO
coBpeMeHHbIX OBM, mnpunnunsl ux | pabore nabopaTopHoii pabote

paboThl ¥ HYHKIIMOHUPOBAHHUSI.

Coaep:kaHue caMOCTOSITeTbHON PadoThl 10 AUCHMILJIMHE HA BHIOOP

Ne n/m TeMbl IHCIHMILIHHBI Copep:kaHue caMOCTOSATEIbHOM padoThI IIpoayKThl JeATETbHOCTH
1 OcHOBHEBIE HaIlpaBJICHUs [Ipesentanus
IToaroroBka mpe3eHTanun
MUKPOJIEKTPOHUKU
2 duznueckue OCHOBBI [IpesenTanus
MIOJyIPOBOJHUKOBOM IMoaroroBka mpe3eHTanuu
MHKPO3JIEKTPOHUKH
3 bunonsipusie u MAIT [IpesenTanus
MUKPOCTPYKTYPBL OcobeHHocTH

IToaroroBka mpe3eHTanun
CTPYKTYp OWHONSAPHBIX TPAH3UCTOPOB

p-N-p u N-p-n Tuna
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4 Tpamsuctoper ©Ha  ocuoBe  MJIII [IpesenTanus
MUKpocTpykTyp, N-MJII, p-MUIL, | IloaroroBka npe3eHTanuu
KMAII

5 [TonaTne 00 HWHTErpaNbHBIX CXEMax. [IpesenTanus

[TonroroBka npe3eHTau

Unrsl

6 [IpuHIHITE MMOCTPOCHUS [IpesenTanus
MHUKpPODJIEKTPOHHBIX ~ npubopoB U | [loaroToBka npe3eHTanu
YCTPOMCTB

7 OCHOBBI peaii3aliy ONEPATUBHBIX U [IpesenTanus
JOJTOBPEMEHHBIX 3anoMuHaromux | IloaroroBka mpeseHTanuu
YCTPOMCTB

8 Muxkpomnpoueccopbt KaK [Ipe3enTanus
MHUKPOBJICKTPOHHAs OCHOBa

[TonroroBka npe3eHTau
coBpeMeHHBIX OBM, mnpuHIHMIBI X n P H

paboTh! U (PYHKIIUOHUPOBAHUSL.

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

Ipu opraHm3ay U3y4eHHs! TUCIUILTHHBI OyIyT UCTIOIB30BAHBI CIIEYIOINe 00pa30BaTeNbHBIE TEXHOJIOTHH:
UH(POPMAIIOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH, TEXHOJIOTHS OPTaHU3alUU CAMOCTOATEILHON paboThI, TEXHOJIOTUS
pediekcHBHOTO 00yUYEeHUS, TEXHOIIOTUS MOAYJIFHOTO 00yYEHH S, TEXHOJIOTHS HTPOBOTO O0YUSHHS, TEXHOJIOTHH TPYIIOBON
JTUCKYCCHH, HHTEPAKTHBHbIC TEXHOJIOTUH, TEXHOJIOTHUS ITPOOJIEMHOr0 00y4eHHUs, TEXHOJIOTHS OpraHU3aluu
y4eOHO-HCCIIeI0BATENbCKOM NesITeIbHOCTH, TEXHOJIOT Ul IPOEKTHOTO 00YUYEHUs], TEXHOJIOT Ul Pa3BUTHsI KDUTHYECKOTO MBIIUICHHSL.

5.4. TeKleIPlﬁ KOHTPOJIb, IIpOMe)KyTO'—lelﬁ KOHTPOJIb M IIPOMEKYTOUYHAS ATTECTALMA

BannbHO-peiiTHHTOBas KapTa AUCIMILIMHBI 0pOpMIIeHa KaK MPHIIOKEHUE K pabouei mporpaMMe TUCIUIUINHBIL.
@DoHJ OLIEHOUHBIX CPECTB JUIS IIPOBENICHHUS TPOMEKYTOUHOM aTTeCTalluK 00YJaIOIINXCS IO TUCHUILIAHE 0)OPMIIEH OTIETbHBIM
JIOKYMEHTOM.

6. YHEBHO-METO/JMYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYHEHHUE

6.1. Pexomennyemas iuTepatypa

6.1.1. OcHoBHas quUTEpaTypa

ABTOpHI, 3arnaBue, CChUIKA HA AJIEKTPOHHYIO OMOIHOTEUHYIO CUCTEMY WznarenbcTBo, 01
COCTaBUTENN
JI1.1 |Jlerocraes, H. |MukpoanekrpoHuka: yueOHOE ocobue Tomck : Onb KonTent, 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 DdenepanbHBIi VHHUBEPCHUTET

(CK®V), 2014

6.1.2. JlonosHuTeIbHAS IUTEPATYPA

ABTOpHI, 3arnaBre, CChUIKA Ha JIEKTPOHHYIO OMOIHOTEYHYIO CUCTEMY WznarenscTBo, TOX
COCTaBUTENHU
J12.1 Jp10ko, M. A. |LludpoBas MHUKpO3JIEKTPOHHKA: yueOHOE ocoOue HoBocubupck: HoBocubupckuii
URL.: https://biblioclub.ru/index.php?page=book&id=573770 TOCYIApPCTBEHHBIH  TEXHUYECKHH
yHusepcuret, 2019
JI2.2 | UrymuoB, B.H. |®u3nyeckre 0CHOBbI MUKPOSJICKTPOHUKH: YueOHOE mocodue Mocksa; bepnun: upexr-Menua,
URL.: https://biblioclub.ru/index.php?page=book&id=271708 2014
6.2 Ilepeyenb MporpaMMHOro odecrevyeHust
- Acrobat Reader DC
- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite
- GIMP

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

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Ilepeuyenb HH(POPMALIMOHHBIX CIPABOYHBIX CHCTEM, TPO¢ecCHOHATBHBIX 023 JaHHBIX

- OBC «YHuBepcuTerckas OnbIMoTeKa OHIIANH

- baspl mannbIx Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHME JUCIHUIIJIMHBI (MOAY JIsI)

7.1|HaumeHOBaHHME CIICIMATIBHOTO MTOMEIICHHS: MOMEIICHHE JIsi CAMOCTOSTENbHON paboThl, YnTanbHblit. OcHamenHocTsh: [1K-
41T. ¢ BO3MOXKHOCTBIO MOJKIIIOUEHHs K ceTu «VHTepHeT» U obecneueHneM J0CTyNa B 3JEKTPOHHYIO WH(POPMALMOHHO-
oOpazosatenbhyto cpeny CI'CITY, ITucemennsiit cron-4 wr., [Tapra-2 mr.

7.2|HanmeHoBaHME CHELUATIBHOIO IIOMEIICHHUS: y4eOHas ayauTOpusi Uil NPOBEACHMS 3aHATHH JIEKUHMOHHOTO THIIA,
a00paTOPHBIX  3aHATHH, TPYNIOBBIX KOHCYJIbTALUH, WHIUBUIYAJbHbIX KOHCYJIbTALUM, TEKYIIEro KOHTPOJI,
MTPOMEKYTOYHOM aTTeCTallM1, TOMEHICHHUE JIsi CaMOCTOSATENIbHON paboThl, [lenarornueckuii TexHonapk “Keanropuym” nm.
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B. ®. BoakonaBosa "JlabopaTopus MeXaTpOHHKH W COpPEBHOBaTeNbHOH poOoToTexHHKH", OcHalleHHOCTh: KoMrIuiekr
y4eOHOI Mebenu, 00pa3oBaTeNbHbI HAOOP MO NEKTPOHUKE, FNEKTPOMEXAHUKE U MUKPOIIPOLIECCOPHOI TEXHUKE — 6 HIT.,
MYJIBTUMEINHHBIN PoeKTop — 1 mT.

8. METOAUYECKHUE YKA3AHHWS 110 OCBOEHHUIO JUCHUTIJIMHBI (MOAY JIST)
PaboTa Ha/ TEOPETHYECKUM MATEPUATIOM IIPOUCXOAUT KPATKO, CXEMATHYHO, II0CIIE0BATEIIBHO (PHKCHPOBATH OCHOBHBIC ITOJI0KCHUS,
BBIBOJIbI, (DOPMYJIHPOBKH, O0OOIICHHS; MMOMEYaTh BaKHBIC MBICIH, BBIICISATh KIIOUCBBIC CIIOBA, TSPMHUHBL [IpoBepka TEPMHHOB,
TIOHSITHI C MOMOIIBIO DHIMKIONEIHI, CIIOBapei, CIPAaBOYHUKOB C BBHIIMCHIBAHUEM TOJIKOBAHHH B TeTpaab. OOO3HAYUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPBIil BBI3BIBACT TPYIHOCTH, IOMETHTh H IOMBITATHCS HANTH OTBET B PEKOMEHIyeMoil nureparype. Ecin
CaMOCTOSITETIBHO HE YIaeTcs pa300paThcs B MaTepualie, Heo0X0iMMOo ChOpMYITUPOBATh BOMPOC U 331aTh MPEIOIABATEITIO.
IIpopabotka pabodueil mporpamMMbl JUCHMIUIMHBL, YASNssl 0c000€ BHHMAHHE LESIM M 3ajadaM, CTPYKType H COICPIKAHHIO
JUCIUIUINHBL. KOHCIEKTUpOBaHHE WCTOYHUKOB, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BOMPOCAM, MPOCMOTP PEKOMEHIYeMO
JUTEPaTypbl, pabota ¢ HHPOPMAIIHOHHBIMH UCTOUHHUKAMH B Pa3HBIX (popMaTax.
Takxke B MPoIlecce U3YUeHHs TUCIUIUIMHBI METOINYECKHE PEKOMEHIAIIMU MOTYT OBITh M3JIaHbl OTACIBHBIM JOKYMEHTOM.
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IIpunoxenue
BayuteHO-peHTHHIOBas KapTa JUCHUININHEI « OCHOBBI IIU(POBOI MHUKPOIICKTPOHUKID)
Kypc 3 Cemectp 5
Bun xontpons MuHuMansHOE KOJHMIECTBO MakcumanbaOe
OastoB KOJINYECTBO 0aJIOB
Paznen 1. OCHOBBI MEKPO03JIeKTPOHUKH
Texymuit KOHTPOJIb TIO pa3Aemy:
1 AynuropHas paboTa 9 18
2 CamocrosrensHast pabota (crienuanbHbie 00s3aTeNbHbIC POPMBI) 5 10
3 CamocrositenpHast pabora (crenuanbHbie OPMBI Ha BEIOOD) 6 12
KoHTponpHOE MEpONpHsTHE 110 Pa3aeTy - -
ITpoMe)xyTOUHBIN KOHTPOJIb 20 40
IIpomesxyTouHas aTTecTamnus 36 60
Hroro: 56 100

Bunbr KoHTpOIISI

| Tepeuens wiu npuMeps! 3a1aHMit, KDHTEPHH OLCHKH M KOJTHYECTBO GAIUIOB

TeMsl Ut H3y4eHHs1 H 00pa30BaTeNbHbIe PE3yIbTAThI

Tekyumii KOHTPOJIb Mo pa3aeny «OCHOBbI MUKPOIJIEKTPOHUKID)

1 | AyauropHas pabora

JlaGoparophast pabora Nel. Pacuer TpaH3MCTOPHOTO KITFOYA.

JlaGoparophast paboTa No2. MccieioBaHre OCHOBHBIX JIOTHYECKHX JJIEMEHTOB U
MPOCTEHIIINX KOMOUHAIIHOHHBIX JIEMEHTOB U YCTPOUCTB.

JlaGoparopnast pabora Ne3. Mccnenosanue tpurrepos RS, D, JK u T tunos.
JlaGoparopHast pabora Ned, HccnenoBanue napajiesbHOTO,
IOCJIEIOBATENHHOTO ¥ YHUBEPCAIBHOTO PETUCTPOB.

JlaGoparopHast paborta NoS. VccnemoBaHWe OCHOBHBIX KOMOWMHAIIMOHHBIX
ycTpoiicTB  (memmdparop,  AEMYNbTHIUIEKCOP,  MYJIBTHIUICKCOp U
npeobOpasoBarenb kojoB Ha [13V).

JlaGopatopHast pabota Ne6. HccreroBaHue 4eThIpexpa3psaHOro napauiebHOro
cymmaropa.

JlaGopatopHast pabora Ne7. WccienoBaHWE CYETYHKOB OJIEKTPHUYECKUX
HMITYJIbCOB.

JlaGopatopHast pabora Ne8. McciemoBaHue CTaHAApPTHOTO apH(METHYECKO-
JIOTHYECKOTO YCTPOUCTBA.

JlabopaTopHast padota Ne9. HccnenoBaHue ONEPaTHBHOTO 3alIOMHHAIOIIETO
YCTPOMCTBA  MYJBTHIUIEKCHOTO CIIOCO0a OpraHU3alyy O0IIeH NIHHBI.

IIpumep 3aganus: uccnenosarb pabory RS-tpurrepa.

Kpurepuii onennBanus: 1 6amn — BblnonHeHa 06a3oBas 4acTh J1abopaToOpHON
paboTsl,

2 Oamra — BBITIOJNIHEHA 0a30Basi W JTOTIOJTHHUTEIbHAS(MHAVNBUAYAIbHAS) YaCTh
11a00paTOpHOI PabOTHI.

Hroro — 9x2=18 6amwios

Temsr:

bunonspusie u  MAIT  MukpocTpyktypsl. OcoOeHHOCTH
CTPYKTYp OHUMOJSAPHBIX TPAH3UCTOPOB P-N-p U N-P-N Tuna.
Tpansucropsr Ha ocHoBe M/III mukpoctpykTyp, N-MUIL, p-
MM, KMAII. Tlonsitue o0 WHTErpagbHbIX cXemax. YHWIbl.
[IpuHIMIIBI TIOCTPOEGHUS MHUKPOAJICKTPOHHBIX NPUOOPOB U
YCTpPOMCTB. OCHOBBI ~ peanM3alMd  ONECPaTUBHBIX U
JIOJITOBPEMEHHBIX 3aIIOMHUHAIOIINX YCTPOMCTB.
Muxkponponeccopsl  Kak ~ MHKPOJIEKTPOHHash ~ OCHOBa
coBpeMeHHBIX ~ OBM,  mpuHIMOBI UX ~ pabOTBl U
(GYHKIMOHUPOBAHHUS.

O0pazoBaTenbHbIE PE3YIIbTATHL:

3HaeT: JTambl peIIeHHs NPAaKTHYeCKHX 3a1ad B 00JacTH
1(pOBOH MHUKPODJIEKTPOHHUKH; OCHOBHBIC XapaKTEPUCTHKU
OCHOBHBIX LHU(POBBIX MHKPOIICKTPOHHBIX KOMIIOHCHTOB U
yCTpOﬁCTB, HCIIOJIB3YEMBIX B BBIYHUCIIUTCIIBHBIX CHUCTEMAX;
OCHOBHBIC CXEMBI YCTPOHCTB IU(POBON MHKPOIIECKTPOHUKH,
UX KJIACCH(UKALHUIO ¥ OCOOCHHOCTH MPHUMCHEHHUSL.

VMeeT: BBITONHATH CpPaBHHUTENBHBI aHAalH3 IapaMeTpoB
n3genud 1UQGPOBOM MUKPOIIEKTPOHHUKH; CTPOUTH CXEMBI,
UCIIOJIb3Ys CIELHATH3UPOBAHHBIE CPEACTBA KOMIIBIOTEPHOTO
MPOCKTUPOBAHUA, NPECACTABJIATL MNPOCKTBI WKW IIPOTOTHUIIBL
YCTPOHCTB  LU(POBOH MHKPOIIEKTPOHHKH HA HAay4HBIX
MEPOTPHUITUSAX W/WIIN 3aCeITaHUK METOANYECKUX 00BbeTMHEHUI
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yunTteneli WHGOPMATHKH MIKOJ, METOAMYECKHX CEMHUHApOB
BBIITyCKatolel Kadeapsl; KOH(GEPEHIUH; apryMeHTUPOBAaHHO
OTBeYaTh Ha BOIPOCHI; OIPEAENATh YCIOBUS M TEXHHKY
6e30MacHOCTH JyIs IpUOOPOB, CO3aHHBIX Ha OCHOBE IU(POBOI
MHKPOJIEKTPOHUKH.

CamocrosrenbHas paboTa (00s3aTeNbHbIE
(hopmbr)

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

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

. B nmoxymeHTe mpHBeAeHBI CHUMKH JKpaHa KIIOUEBBIX MOMEHTOB
pabor.

. Ortuetsl coaepxkat opopmieHHblid o [OCT 6ubnuorpadpuueckuii
CITHCOK.

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

. OTyer  OTHpaBiIeH  MpENOJAABATENI0 B YCTaHOBJEHHBIE

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

Tewmbl:

bunonspusie u  MAIl  Mmukpoctpykrypsl. OcoOeHHOCTH
CTPYKTYp OHUMOJAPHBIX TPAH3UCTOPOB P-N-p U N-P-N Tuna.
Tpansucropsr Ha ocHoBe M/III muxpoctpykryp, N-MUIL, p-
MAIL, KMAII. Ilonstue 00 UHTETpalbHBIX cXeMax. UWIIbL
[TpuHIUIEL TTOCTPOEHHS MHKPOIIEKTPOHHBIX HPHOOPOB U
ycrpoiicTB.  OCHOBBI ~ peanM3allud  ONEpPaTUBHBIX U
JIOJITOBPEMEHHBIX 3aIIOMHUHAIOIINX YCTPOMCTB.
Muxkponponeccopsl ~ Kak ~ MHKPOIEKTPOHHash ~ OCHOBA
coBpeMeHHBIX ~ OBM,  mpuHIunel  ux  paboThl U
(YHKIMOHUPOBAHUSI.

O0pazoBaTenbHbIE PE3YIIbTATHL:

3HaeT: JTambl pemIeHUs MOPAaKTHYeCKHX 3amad B O0JAacTH
(POBOH MUKPOIIEKTPOHUKH; OCHOBHBIE XapaKTEPUCTUKH
OCHOBHBIX IU(POBBIX MHUKPOIIEKTPOHHBIX KOMIIOHEHTOB H
YCTPOMCTB, HCIIOJIB3YEMbIX B BBIYUCIHUTEIBHBIX CHCTEMAX;
OCHOBHBIE CXEMbI YCTPOHCTB IU(POBOIl MHKPOIIEKTPOHUKH,
UX KJIACCU(HUKAIIIO M 0COOCHHOCTH NPHMEHEHHSI.

YMeeT: BBIIOJNHATH CPABHUTENBHBIM aHAJIU3 apaMeTpoB
n3nemud 1H(GPOBOA MHUKPOIIEKTPOHUKH; CTPOUTH CXEMBI,
UCTIONB3YS CHENUATH3UPOBAHHBIE CPEACTBA KOMIIBIOTEPHOTO
MIPOCKTHPOBAHUS; TPEACTABIIATh IMPOEKTHl WIM MPOTOTUIIBI
YCTPOHCTB LU(PPOBOH MHUKPODJICKTPOHUKH HAa HAYYHBIX
MEPONPHUATHSX H/WIM 3aCeIaHUN METOANIECKUX 00bEIMHEHUH
yuutenel MHQOPMATUKH MLIKOJN, METOAUYECKHX CEMHHApOB
BBINTyCKaronied kadeapsl; KOH(GEPEHIHH; apryMEHTHPOBaHHO
OTBEYaTh Ha BOIPOCHI; OIPEAENATH YCIOBUS U TEXHUKY
0e30MmacHOCTH TSl TPUOOPOB, CO3AaHHBIX Ha OCHOBE IU(POBOIT
MHKPONIEKTPOHUKH.

CamocrositenbHast paboTa (Ha BEIOOD)

HOHFOTOBJ’IQH& npe3cHTanusa 1o OTACIIbHBIM TEMaM MOJYJIA.

. Ipe3eHTanus packpbIBaeT KIIOUEBbIE aCHEKTHI BBIOPAHHOM TEMBI.

. IIpeszenrauuss odopmileHa COMNIACHO TPeOOBAaHUSAM K JIEIOBBIM
MIPE3EHTALUAM.

. IIpesenranus cHabxeHa HEOOXOJUMBIMU HILTIOCTPALUAMU.

. CryneHT NpoJeMOHCTPHPOBAj IMPE3EHTALMI0 Iepel ayauToOpued u

OTBETHUJI Ha BCE MTOJTy4EHHbBIE BOIPOCHL.
Kaxnaplif kputepuit oneHuBaercs B 1 6ami.
Utoro — 4x3=12 6amioB

Temsr:

OCHOBHbBIE HANpaBJICHUS MHUKPOAJIEKTPOHUKU. Dusnueckue
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 nocTpoeHus
MHKPODJICKTPOHHBIX ~ IPHOOPOB U yCTPOUCTB. OCHOBEI
peanuzanuu OIlepaTUBHbBIX u JOJITOBPEMEHHBIX
3alIOMUHAIOIMX  YCTPOMCTB.  MHuKpomporeccopsl  Kak
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MHUKPO3JIEKTPOHHAsI OCHOBA COBpeMeHHBIX DBM, mpuHIHITEI nX
paboTH! ¥ PYHKIIUOHUPOBAHUSL.

O0pazoBaTenbHbIE PE3YIIbTATHL:

3HaeT: JTalbl pEIIeHHs NPAKTHYeCKHX 3alad B 00JacTH
U(pOBOH MHUKPOAIEKTPOHHUKH; OCHOBHBIC XapaKTEPUCTHKU
OCHOBHBIX LH(POBBIX MHUKPOIICKTPOHHBIX KOMIIOHEHTOB H
YCTPOMCTB, HCIONB3yEeMBIX B BBYUCIHTENBHBIX CHCTEMAaX;
OCHOBHBIE CXEMBI YCTPOHCTB LM(POBOH MHUKPOIIEKTPOHHKH,
UX KJIACCU(HKALUIO ¥ OCOOCHHOCTH MPUMCHCHHUSL.

VMeeT: BBINONHATE CPABHUTENbHBIM aHAIN3 [apaMeTpoB
m3enud  IU(GPOBOIl MHUKPOAIEKTPOHUKH; CTPOHTH CXEMEL,
UCIIOJIB3Ys CIICLHATN3UPOBAHHBIE CPEICTBA KOMIIBIOTEPHOIO
NPOCKTUPOBAHUS; MHPEJACTABIATh NPOCKTHl WM IPOTOTHIIBI
YCTPOHCTB ILU(POBOH MHKPOIIEKTPOHHKH HA HAay4HBIX
MEPOIPUATHSIX /WK 3aCeJaHIN METOIMYECKUX 00BeIMHEHHI
yauTesnied MHOOPMATHKM IIKOJ, METOANYECKMX CEMHUHApOB
BBITyCKaromeil kadenpsl; KoH()EpeHINil; apryMeHTHPOBAHHO
OTBEYaTh Ha BOINPOCHI, OMNPENCIATH YCIOBHS W TEXHHKY
Ge3omacHoOCTH IS IPUOOPOB, CO3IAaHHBIX HA OCHOBE LU(POBOIL
MHKPODJICKTPOHHKH.

KoHTposibHOE MEpOTIPUSATHE 110 Pa3ety

ITpoMeKyTOUYHBI KOHTPOJIb (KOJHYECTBO OAJIIOB)

40

[IpomerxxyTounas aTTecTarus

[IpencrasieHsl B GOHAE OLIEHOYHBIX CPEJICTB I IPOMEKYTOYHOM aTTECTALUH 110 JUCLIUILINHE
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