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Hamnpasnenne noarorosku 44.03.05 Iegarornueckoe odpa3oBanue (C AByMs IPOPUIIIMU HOATOTOBKH)
Hamnpasnernnocts (mpoduis) «uadopmaruka» u «/JonomHuTensaoe odpasosanue (B ob6xactu uapopmatuku 1 UKT)»
Pa6ovas nporpamma JucuuIIMHEbL «OCHOBBI IU(POBOIT MUKPOIICKTPOHHKI

IIporpammy coctaBui(u):

Maspun Cepreii Anexceeud, JJo0yapko TatbsiHa BanepbsHoBHa

IIpu Hanmuuy 0OyyarOIKXCs U3 YUCIIa JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI, KOTOPHIM HEOOXOAMM OCOOBIH MOPSI0K
OCBOEHHMSI TUCLUILTHHBI (MOAYIIS), TI0 MX JKENIAHUIO pa3pabaThiBaeTCs afaTHPOBAHHAS K OTPaHUYCHISIM HX 30POBbS padoyast
porpaMma JUCHUIUTUHBI (MOYJIS).

Pabouas nporpamma JUCIUTITHHEL

OcHoBbI HU(PPOBOIT MUKPOIJIEKTPOHUKHI

paspabotana B cootBercTBUM ¢ PI'OC BO:!

DezepanbHbIil TOCYIapCTBEHHBII 00pa30BaTENbHBIN CTAHAAPT BBICIIETO 00pa30BaHus - OaKalaBpHAT 0 HAMPABJICHUIO TOATOTOBKH
44.03.05 Tleparorunueckoe oopa3oBanue (¢ AByMs MpodHISMH OArOTOBKH) (mprka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HAa OCHOBaAHUU y‘IC6HOFO IJ1aHa:

Hanpasnenue noarorosku: 44.03.05 Ilegarorunyeckoe obpa3oBanue (¢ AByMs MPOGUISIMH TOITOTOBKH)
HanpasnenHocts (npoduns) «MHpopMaTika» u «JlononHurenapHoe oOpasoBanue (B obnactu nuapopmaruku u UKT)»

yTBepxaeHHOoro yuéHeiM coetoM CI'CITY ot 31.08.2020 mportoxon Ne 1.

Pabouast nporpamMma o00peHa Ha 3aceJaHuH Kadeapbl

NnpopmaTuky, NpUKIATHOH MATEeMATHKHA U METOAMKH HUX NPenoAaBaHus

TIportokoi ot 25.08.2020 r.  Nel

IlepeyrBepikeHa Ha OCHOBaHUM peleHus Yuenoro cosera CI'CITY
TIporokoin 3aceqanus Yuenoro coBera CI'CITY ot 25.02.2022 1. Ne7
3aB. kadenpoit T.B. JoOynbko

Haganpuuk YOIT

/" HA. JloMaHuHA
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Hanpasnenue noaroroku 44.03.05 Ienarorndeckoe odpazoBanue (¢ AByMs MPOGUIIMI HOATOTOBKH)
Hamnpasnernnocts (mpoduis) «uadopmaruka» u «/JonomHuTensaoe odpasosanue (B ob6xactu uapopmatuku 1 UKT)»
Paboyas nporpamMma JUCIHUIIIHEBL «OCHOBBI I (POBOI MUKPOIICKTPOHHKH

1. IIEJTA ¥ 3AJIAYHA OCBOEHUSI JUCIIAIIMHBI (MOLY.JI5)

Heab u3ydeHus AMCHUNIMHBI: (OPMUPOBAHIE TOTOBHOCTH 00YJAIONIUXCS K HCIIOIB30BAHHIO METOOB U CPEICTB MI(POBOH
MUKPO3JIEKTPOHUKHU B IPO(eCCHOHATBHON AeSTENbHOCTH

3amauy u3ydeHHs JUCHUIIUHBI:

O3HaKOMJICHHE 00yJaIOMUXCS ¢ OCHOBHBIMU MOHATUSAMHU IU(DPOBOI MUKPOIIEKTPOHUKY; (POPMUPOBAHUE YMEHUI U HABBIKOB B
obmacTu nudpoBOH MUKPOIIEKTPOHHUKH IS CO3/IaHUS YCTPOHCTB MUKPOIEKTPOHHUKH

O6s1acTh NpodeccoHaIbHON gesiTebHOcTH: 01 OGpa3oBaHue U Hayka

2. MECTO JUCHHUATIINHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pazgen) OIL: |E1.0.07

2.1|Tpe6032um;| K NMpeIBapUTeJbHOI NOAT0TOBKE 00y4Yalomerocs:

ConeprkaHne JUCLMIUIMHEI 0a3UpyeTcsl Ha MaTepuane:

«IIporpammHOe obecrieueHne HMEeKTPOHHO-BEYUCINTEIbHON MAIIUHBDY

«BpraucnurenbHbIe CUCTEMBI, CETU U TCJICKOMMYHHUKAIIUN)

((HI/ICKPCTH&H MaT€MaTHKa»

2.2| JucuunianHbl (MOIYJIM) U MPAKTUKH, JJIs1 KOTOPbIX 0CBOCHHE TaAHHOMH TUCHUILIMHBI (MOIYJIsl) HEOOX0AMMO KaK
npeaiiecTByoIlee:

«[IporpammupoBaHue B 00pa3oBaTeIbHON POOOTOTEXHUKEY

((MCTOI[I/IKH, O6y‘{€HI/IH I/IH(i)OpMaTI/IKC u I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaIlI/IOHHI)IM TCXHOJIOTUAM»

«MeTOoJTbI ¥ TEXHOJIOTHH 3aIUThI I/IH(bOpMaL[I/II/I»

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCUIIJIMHBI
(MOJY.JIST)

YK-1 Cnoco0eH ocylecTBJASATh KPUTHYECKU aHAIN3 NPO0/IeMHBIX CUTYaLHii HA OCHOBe CHCTEMHOI0 IIOAX0/a,
BbIPa0aThIBATHh CTPATETHIO e CTBUIL

VK-1.1. BeisiBIsIeT IPOGJIEMHYIO CHTYAIHIO B IIPoIecce aHAJIH3A MPOOJIeMBI, ONpeesisieT 3TAalNbl ee pa3peieHus ¢
Y4€TOM BAPHATHBHBIX KOHTEKCTOB

3HaeT: STansl peleHus MPaKTUYECKUX 3a4a4 B 00JacTi HU(POBOH MUKPOIIEKTPOHUKH.

YK-1.2. HaxoauT, KpUTHYECKH aHAJHM3UPYeT U BbIONpaeT HHGopManuio, He00X0IUMYIO ISl BBIPA0OTKH CTpaTeruu
JelCTBHI MO pa3penieHNIo NPoOJIeMHONH CUTYallul

3HaeT: OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX HU(PPOBBIX MHUKPOIIEKTPOHHBIX KOMIIOHEHTOB M YCTPOHCTB, UCIIONIb3YEMBIX B
BBIYMCIIMTEIBHBIX CUCTEMAaX.
YMeeT: BRINONHATH CPABHUTENBHBIN aHAJIHM3 NapaMeTPOB H3JIeTHH HU(PPOBOH MUKPOIIEKTPOHUKH.

YK-1.3. PaCCManI/lBaeT Pa3Ju4YHbIC BADUAHTHI PCIICHUA 3aa491, OHCHUBAECT UX IIPEUMYLIECTBA M PUCKH

3HAET: OCHOBHBIE CXEMBI YCTPOUCTB U(POBON MUKPOINEKTPOHUKH, UX KIACCU(UKALUIO U OCOOEHHOCTH NPUMEHCHUSL.
YMeeT: CTPOUTh CXEMBI, HCIIOJIb3Ysl CIIEHUAIM3UPOBAHHBIE CPENCTBA KOMIBIOTEPHOIO IPOEKTHPOBAHHS.

YK-1.4. 'paMOTHO, JIOTUYHO, APTYMEHTHPOBAHHO (OpMY.JIHPYyeT COOCTBEHHBIE CYKIEHHS U OLIEHKH, MPeiaraeT CTpaTeruio
nelcTBUI

YMeeT: mpencTaBiATh MPOEKTHl WM MPOTOTHIBI YCTPOHCTB HHUMPOBOH MHKPOIJIEKTPOHUKH Ha HAYYHBIX MEPONPHUSTHIX W/HIH
3aceaHul METOJMUYECKUX OOBeIVMHEHMH ydnTened MHPOPMATHKH IIKOJ, METOIMYECKHX CEMHHApOB BBIMYCKaioled kadeapsl;
KOoH(epeHIHil; apryMEeHTHPOBAaHHO OTBEYaTh Ha BOIPOCHI.

YK-1.5.0npeaesisier 1 olleHHBaeT NPAKTHYECKHE NOC/IEICTBHSI BO3MOKHBIX BADUAHTOB pPellleHUsl 321241

YMeeT: OnpeAensiTh yCI0BHs U TEXHUKY 0€30M1aCHOCTH AJIsl HpUOOPOB, CO3JaHHBIX HA OCHOBE IN(POBOH MUKPOSIEKTPOHUKH.

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOLYJIS)

Kon HaumeHnoBaHue pa3jieioB U TeM /BH/I 3aHATUS/ Cemectp |Yacos|HHTepakT.
3aHATHSA / Kypce

Paznen 1. OCHOBbI MUKPO3JIeKTPOHUKH

1.1 OCHOBHBIC HAIPABJICHHSI MUKPOJICKTPOHUKH /JIek/ 5 2 0

1.2 OCHOBHBIE HaIPaBJIEHHUsI MHKPOJIEKTPOHHUKH /Cp/ 5 8 0

1.3 Dur3nYecKre OCHOBBI MOIYIIPOBOIHUKOBON MUKPOIJIEKTPOHUKH /JIeK/ 5 2 0

1.4 Duznyeckre 0CHOBBI NOITYNPOBOAHUKOBONH MUKPO3IeKTpoHuKH /Cp/ 5 8 0

15 bunonspusie u MIII MuUKpOCTpYKTYpbl. OCOOEHHOCTU CTPYKTYp OMIOISPHBIX 5 2 0
TPAH3UCTOPOB P-N-P 1 N-p-n tuna /Jlex/

1.6 bunosnsipusie 1 MIIT MukpocTpykTypbl. OCOOEHHOCTH CTPYKTYp OHIIOJISIPHBIX 5 8 0
TPAH3UCTOPOB P-N-P 1 N-p-n tuna /Cp/

1.7 Tpansucropsr Ha ocHoBe M/IIT mukpoctpykryp, N-MTIL, p-MATT, KMAII. TTonsitue 06 5 4 0
UHTErpajbHbIX cxemax. Yumnsl /JIex/

1.8 Tpansucropsr Ha ocHoBe M/IIT mukpoctpykryp, N-MTIL, p-MATT, KMAII. TTonsitue 06 5 12 6
UHTErpabHbIX cxemax. Yumnsl /J1ab/
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1.9 Tpansucropsl Ha ocHoBe MJIIT mukpoctpykryp, N-MATT, p-MIT, KMIT /Cp/ 5 8 0
1.10 ITonsTHe 00 nHTErpanbHbIX cxemax. Yunsl /Cp/ 5 8 0
1.11 ITpuHIMIIEL HOCTPOEHUSI MUKPOIIEKTPOHHBIX IPUOOPOB U YCTPOUCTB /JIek/ 5 2 0
1.12 ITpUHIMITBEI TOCTPOCHUSI MUKPOAJICKTPOHHBIX MPHOOPOB U ycTpoiicTs /J1ab/ 5 6 2
1.13 ITpuHIMIIBEI TOCTPOCHUSI MUKPOAJIEKTPOHHBIX IPHOOPOB U ycTpoiicTs /Cp/ 5 8 0
1.14 OCHOBBI pealu3aluyl ONEPaTUBHBIX U JIOATOBPEMEHHBIX 3allOMUHAIOIIUX YCTPOUCTB 5 2 0
/J1ex/

1.15 OCHOBBI peajHM3allii ONEPATHBHBIX M JIOJTOBPEMEHHBIX 3alIOMHHAIONIMX YCTPOHCTB 5 8 0
/J1ab/

1.16 OCHOBBI peajH3allii ONEPATHBHBIX M JIOJTOBPEMEHHBIX 3alIOMHHAIONIMX YCTPOWCTB 5 8 0
/Cp/

117 Mukpornporeccopbl Kak MUKPO3JIEKTPOHHAs OCHOBA COBPEMEHHBIX DBM, MPHUHITUIIBI KX 5 2 0
paboTh! U pyHKIMOHUpOBaHuUs /JIex/

1.18 MHKpOIIPOIIECCOPHI KK MUKPO3JIEKTPOHHAS OCHOBA COBPEMEHHBIX DBM, IPHHIMUIIE HX 5 10 0
paboThl U GyHKIMOHUpOoBaHUs /Cp/

5. OneHo4YHbIe U MeTOAUYECKHE MATEPHAJIBI 0 TUCHHUILINHE (MOIY.TI0)

5.1. Copep:xanue ayIuTOPHOIi paGoThHI MO AMCUUTIIMHE (MOIYJII0)

5 cemecTp, 8 Jekuuii, 13 1a060paTOPHBIX 3aHATHI
Paznen 1. OcHOBBI MUKPOIJIEKTPOHUKH
Jlextust Nel (2 gaca)
OCHOBHBIE HalPaBICHU MUKPOJIEKTPOHUKU
Bompock! u 3amanwst:
1. BBeneHue B MUKPORJIEKTPOHHUKY.
2. OoOmas xapakTepUCTHKa MHKPOJIEKTPOHUKH X OCHOBHBIE HATIPABJICHUS €€ Pa3BUTHSI.
Jlexuus No2 (2 gaca)
dusnyeckre OCHOBBI MOTYIIPOBOHUKOBOW MUKPOIIEKTPOHUKHI
Bomnpocs! u 3aganus:
1. ®wusnueckue 0CHOBBI TOHKOIUIEHOYHON MUKPO3JIEKTPOHUKH.
2. VHrerpanbHbIe CXEMbl HA OCHOBE OMITOJISIPHBIX TPAH3UCTOPOB.
3. HHrerpanpHble CXeMbI HA OCHOBE MAI TPAH3UCTOPOB.
Jlexuus Ne3 (2 gaca)
BunonsipHble U MIIT MEKPOCTPYKTYPB. OCOOEHHOCTH CTPYKTYpP OHIOJISIPHBIX TPAH3UCTOPOB P-TI-p ¥ M-P-TI THITA
Bonpocs! u 3apanust:
1. MHOro3MuTTEpHBIE TPAH3UCTOPHI.
2. bunonspusle TpaH3uCTOpH! IIIOTKH. TPaH3UCTOPHI HA OCHOBE MAI MUKPOCTPYKTYD, I-MAI, P-MII, KMJIL.
3. IloneBble TPaH3UCTOPHI C YIPABIAIOIIUM [IEPEXOIOM METAILI-TIOTYIIPOBOIHUK.
Jlextust Nod-5 (4 qaca)
Tpanzucrops! Ha ocHoBe MIIT Mukpoctpykryp, n-MII, p-MJII, KMII. IToustue 06 HHTErpaibHbIX cxemax. Unmbl.
Bomnpocs! 1 3ananus
1. Knaccudukaiys HHTETpaJbHBIX MUKPOCXEM (UMC).
2. TlomynpoBOAHHKOBBIE HA OCHOBE MII MUKPOCTPYKTYP.
3. ToHKOIJIEHOYHBIE M THOPUIHBIE MUKPOCXEMBI, MUKPOCOOPKH, YHIIBL.
4. Bonbime MHTETpaIbHBIE CXeMBI (O¥C), CBepXOO0IBIITNEe HHTETPABHEIE CXeMBI (COMC), YIbTPaboIbIe HHTETPATLHEIE
cxeMsl (youc).
JTaboparopHoe 3ansitue Nel-6 (12 gaca)
Tpansucropsl Ha ocHoBe M/JIIT mukpoctpykryp, N-MAT1, p-M/JI1, KMII. TTonsitue 06 nHTErpanbHbIX cxemax. UHIbl.
Bomnpocs! 1 3ananus
HccnenoBanue nmapaMeTpoB TPAH3UCTOPA B PEKUME OTCEUKH.
HccnenoBanne napaMeTpoB TPaH3UCTOPA B AKTUBHOM PEXHME.
HccnenoBanue mapaMeTpoB TPAH3UCTOPA B PEKMME HACHILICHUS.
HWccnenoanue padots! anementa U-HE.
HWccnenoanue padots! 3nementa NJIN-HE.
HWccnenoanne pabotsl anementa 2M-HE.
HWccnenoanue padots! anementa 2MJIN-HE.
HWccnenoBanne paboThl napajiielIbHOIO PEerucTpa.
HccnenoBanue paboThl MOCIEIOBATEILHOTO PETUCTPA.
10 HccnenoBanue paboThl yHUBEPCAIBHOIO PETUCTPA.
Jlexuus Ne6 (2 gaca)
[TpuHIMIIBI TOCTPOSHUSI MUKPO3JIEKTPOHHBIX TPUOOPOB U YCTPOUCTB

©CoNoTMwNE

Bompocs! u 3ananus
1.  OcHOBHbIE MOHATHUS aNTeOpHI JIOTUKH.
2. CxeMoOTexHHUECKas peaar3alns OCHOBHBIX JJOTMYECKUX (PYHKIMU HMC.
3. OCHOBHBIE apaMETPBI H XaPAKTECPUCTHKU HMC.
Jlabopatoproe 3ausitue Ne7-9 (6 yacos)
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[TpuHIUIEI HOCTPOSHNUS] MUKPOIEKTPOHHBIX TPUOOPOB U yCTPOHCTB

BOl'[pOCI)I U 3aJlaHus

oukrwnhrE

HccnenoBanue paboThl aemudparopa.

HccnenoBanue pa6OTLI ACMYJIBTUIIIEKCOpA.

HccenenoBanue paboThl MyJIBTHILIEKCOPA.

Hccnenoanue paboTel mpeoOpa3oBaTesst KOIOB.
HccnenoBanue paboThl YeTHIPEXPa3psIHOTO apaUIeIbHOTO CyMMATOpa.
HccenenoBanue paboThl CUSTIMKOB AIEKTPHUESCKUX HMITYIIECOB

Jlexuus No7 (2 vaca)

OCHOBBI peanu3aluy OepaTUBHBIX U IOJITOBPEMEHHBIX 3aIOMUHAIOIINX YCTPOICTB

Bormpocs! u 3agaHus

Tpurreps! kak aJieMeHTHas 6a3a MOTyHPOBOJHUKOBBIX 3a[IOMHHAIOIINX YCTPOHCTB.
DJeMeHTHI TaMSATH Ha OUITOJISIPHBIX TPAH3UCTOPAX, MAI-TPAaH3UCTOPAX.

DIIeMEHTBI MUKPOCXEM, IPOrpaMMHUPYEMBbIX U PEIPOrPAMMHUPYEMBIX IOCTOSHHBIX 3aIIOMHHAIOIIUX YCTPOHCTB.

JTa6oparopHoe 3ausTre Nel0-13 (8 uacos)

OCHOBBI peaM3aly ONEePAaTUBHBIX U J0ITOBPEMEHHBIX 3a[IOMHHAIOIINX YCTPOHCTB

1
2.
3.

Bomnpocs! u 3a1anus
HUccnenoBanue paboTHl apUPpMETHIECKO-IOTHIECKOTO YCTPOHCTBA
HccnenoBanue paboThl ONEPaTUBHOIO 3alIOMUHAIOIIETO YCTPONUCTBA
[TpuHIUIT MyITBTHIUIEKCHOTO crioco0a OpraHu3ayy oOIIei IIMHBI

1
2.
3.

Bomnpocs! u 3aganust
CtpykTypa ¥ IPHUHIMIIEI IOCTPOEHUS] MUKPOIIPOLIECCOPOB.
ITpuHnune! paboTsl ¥ QYHKIHMOHUPOBAHHSI MUKPOIPOLIECCOPOB.

1.
2.

Jlexiust Ne§ (2 yaca)

Mukponporeccopbl Kak MUKPO3JIEKTPOHHAsI OCHOBA COBpeMEeHHBIX DBM, nmpuHINIEI X paboTHl U HYHKIIMOHUPOBAHHS

5.2. Copep:xaHue caMOCTOATEIbHOH PadOTHI MO JUCHUILIUHE (MOAYJII0)

Copnep:xaHue 00s13aTe/IbHOI CAMOCTOATE/ILHOI PadOThI 10 JUCHUIIJINHE

Ne . IIpoayKTsl nesiTETLHOCTH
w/n TeMbl TUCHUTLINHBI Coaep:xkaHue caMOCTOSITeIbHOI padoThI
OCHOBHBIE HaNpaBJICHUS
1 INoaroroska npeseHranuu Pa3paboranHas npe3eHTanus
MHKPORJIEKTPOHUKHU
duznuecKkre OCHOBEI
2 N [ToaroroBka npe3eHTauu Pazpaborannas npe3eHTaus
HOJTYNPOBOAHUKOBONH MUKPORIEKTPOHUKH
3 Bbunonapueie 1 M/II1 MUKpOCTPYKTYpHI.
OCOOEHHOCTH CTPYKTYP OHUIIOJISIPHBIX [ToaroroBka npe3eHTauu Pazpaborannas npe3eHTaus
TPaH3UCTOPOB P-N-P ¥ N-P-N TUTA
4 Tpansucrops! Ha ocHoBe M/IIT . o
IMoaroroBka oTyera 1o 1a6OPaTOPHOH IIucbmeHHBIH OTUET 1O
MHKpocTpyKTYP, N-MT, p-MJI, pabore nmabopatopHoii paboTe
KMJIT
5 ITonsiTue 00 MHTErpaIbHBIX CXEMaX. IMoaroroBka oTyera 1o 1a60paTOPHOH IIucbmeHHBIH OTUET 1O
Yurrer pabote nmabopatopHOii paboTe
6 IIpuHUMNIBI OCTpOEHUS . .
IMoaroroBka oTyera 1o J1ad0PaTOPHOM IIucEMeHHBIH OTYET 1Mo
MUKPOAJIEKTPOHHBIX MTPUOOPOB N
N pabote naboparopHoii paboTe
YCTPOHCTB
7 OCHOBBI peanu3aluy ONepPaTUBHBIX U . N
IToaroroBka oTyera 1o 1a0OpaTOPHOH IIuceMeHHbIH OTUeT 1O
JOJITOBPEMEHHBIX 3a[IOMHHAIOIINX N
N pabote naboparopHoii paboTe
YCTPOHCTB
8 Mukponporeccopsl Kak
MHUKPOBJIEKTPOHHAsI OCHOBA IToxnroroBka oryera 1o saboparopHOH IIuceMeHHbIH OTUeT 1O
coBpeMeHHbIX DBM, npuHnums! ux pabote n1abopaTopHOi paboTe
paboThl U PYHKIIMOHUPOBAHMUSL.
Coaep:kaHue caMOCTOSITeIbHOM padoThI MO IMCHUNJINHE HA BHIOOP
Ne . IIpoayKTHI 1eATeIbHOCTH
w/n Tembl AMCUHMILIMHBI Copep:kaHue caMOCTOATEIbHOI padoThI
1 OCHOBHbIEC HalPaBJIEHUs
INoaroroska npeseHTanuu Pa3paboranHas npe3eHTanus
MHUKPORJIEKTPOHUKHU
2 ®duznueckrue OCHOBEI
N IloaroroBka npeseHrauuu Paspaborannas npe3eHTaIus
MIOJTYNIPOBOAHUKOBOH MUKPODIEKTPOHUKHI
3 bunonsapusie 1 M/IIT MEKpOCTPYKTYpBI.
OCOOCHHOCTH CTPYKTYpP OUIIOISIPHBIX [MoaroroBka npe3eHTaMH Paspaborannas npe3eHTaIus
TPaH3UCTOPOB P-N-P U N-P-N Tuna
4 Tpansucrops! Ha ocHoBe M/IIT

MHUKpocTpyKTyp, N-MJII, p-MII,
KMJAII

IToaroroBka Npe3eHTaluu

Pa3p360TaHHa$I npe3cHTauus
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[ToHsTHE 00 HHTETPATIBHBIX CXEMaX.
Yumsr

[ToaroroBka npe3eHTanuu

Paspaborannas npe3eHTaIus

[IpuHIUIIEI TOCTPOSHUS
MHUKPOBJIEKTPOHHBIX ITPUOOPOB U
YCTPOUCTB

HOZ[FOTOBKa Mpe3CHTalun

Pa3pa60TaHHas{ Mpe3cHTauus

OCHOBBI peau3aluy ONepaTUBHBIX U
JIOJITOBPEMEHHBIX 3alIOMHUHAIOIINX

HOZ[FOTOBKa Mpe3CHTalun

YCTPOMCTB

Pa3pa60TaHHas{ npe3cHTauus

8 Mukporporneccopsl Kak
MHUKPODSJIEKTPOHHAsI OCHOBA
coBpeMeHHbIX OBM, npuHIUIIBI UX
paboThl ¥ HYHKIIMOHUPOBAHUSI.

HOZ[FOTOBKa Mpe3CHTalun

Pa3pa60TaHHas{ Mpe3cHTauus

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

HpI/I OpraHu3any U3y4CHUs TUCHUIIIINHBI 6yZ[yT HCIOJIb30BAaHbI CJIICAYIOIIUE O6pa30BaTeJ'ILHI>Ie TCXHOJIOT'UM:
HH(bOpMaL[I/IOHHO'KOMMyHI/IKaI.[I/IOHHLIC TCXHOJIOTHUH, TCXHOJIOIUA OpraHu3anuun CaMOCTOSTEIPHOU pa60T51, TCXHOJIOTHUA
pe(l)J'ICKCI/IBHOFO OGy‘{CHI/IH, TEXHOJIOTUS MOAYJIBHOI'O O6y‘ICHI/I${, TCXHOJIOTHA UTPOBOT'O O6y‘{eHI/I$I, TCXHOJIOI'HH I‘pyHHOBOﬁ
JOUCKYCCHHM, THTCPAKTUBHBIC TCXHOJIOIUH, TEXHOJIOIUA HpO6JIeMHOFO 06yquI/151, TCXHOJIOTHA OpraHu3annu
y‘le6HO'I/ICCHC,I[0BaTeHLCKOﬁ JACATCIIBHOCTHU, TCXHOJIOI'US IIPOCKTHOI'O 06y'{CHI/I${, TCXHOJIOI'MS pa3sBUTHUSA KPUTUICCKOI'O MBIIIJICHUS.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUHBIH KOHTPOJIb M MPOMEKYTOUHAS ATTeCTALUS

BannpHO-peiTHHTOBast KapTa JUCIMILUTIHEL 0hOopMIIeHa KaK PHIIOKEHHe K padoueil mporpaMMe JTUCIUIUINHEL.
®DOoH/1 OLIEHOYHBIX CPEJICTB VISl IPOBECHHUS IIPOMEXKYTOUHON aTTeCTaluK 00yYaroIUXCs 110 TUCHUIUINHE 0OPMIICH OTACIbHBIM

JOKYMEHTOM.
6. YHAEBHO-METO/JNYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHE
6.1. PekoMeHyeMas JuTepaTypa
6.1.1. OcHoBHas auTEpaTypa
ABTODBI, 3arnaBue, CChUIKA Ha 3JICKTPOHHYIO OUOIMOTEUHYIO CUCTEMY W3natenscTBo, roj
COCTaBHTENN

JI1.1 |Jerocraes, H. C.

MUKpO3JIEeKTpOHHKA: yueOHOe mocobue
URL.: https://biblioclub.ru/index.php?page=book&id=480611

Tomck : Db Konrent, 2013

JI1.2 |coct. XKnanosa,

MHUKpPOAIEKTPOHUKA: Ta00OPATOPHBII MPAKTUKYM

Craspornons: CeBepo-KaBkasckuii

H.B. URL.: https://biblioclub.ru/index.php?page=book&id=457452 denepanbHBIH VHHUBEPCHUTET
(CK®DY), 2014
6.1.2. JlonosHuTeIbHAS JIUTEPATYPA
ABTODHI, 3aryaBue, CCHUIKA HA DIIEKTPOHHYIO OUOIHOTEYHYIO CHCTEMY HW3narenscTBo, rof
COCTABHTENH

JI2.1 |[Isi6ko, M. A.

ITudpoBast MUKPOAIEKTPOHUKA: yueOHOe mocobue
URL.: https://biblioclub.ru/index.php?page=book&id=573770

HoBocubupck: HoBocubupckuit
TOCYJIapCTBEHHBI  TEXHUYECKHI
yHuBepcuret, 2019

JI2.2 |Urymnuos, B.H.

Ddusnueckue 0CHOBBI MHKPOSJICKTPOHUKH: y‘l€6HO€ HOCO6I/Ie
URL: https://biblioclub.ru/index.php?page=book&id=271708

Mocksa; bepnun: upexr-Menua,
2014

6.2 IlepeyeHb 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 nporpamm Word, Excel, Access, PowerPoint, Outlook,

OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 IlepeueHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, NPOdeccHOHAIbHBIX 023 TaHHBIX

- OBC «YHuBepcuTerckas OnbINoTeKa OHIIANH)

- basel mannbIx Springer eBooks

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MOY JIS)

7.1|HaumeHOBaHHME CIICIMATIBHOTO MOMEIICHHS: MOMEIICHUE [Tl CAMOCTOSITENBbHON paboThl, UnTanbHblil. OCHAIIEHHOCTb:
ITK-41T. ¢ BO3MOKHOCTBIO MOJKIIOUEHUS K ceTu «IHTepHeT» U 00eceueHreM JOCTYIa B SJICKTPOHHYIO
nH(opMaLoHHo-00pa3oBarenbHyto cpeny CI'CILY, IucbMeHHblH cTon-4 ., ITapra-2 mr.

7.2|HammeHOBaHNE CIIEHANBHOTO IOMEIIEHNUS: ydeOHas ayJUTOPH IS IPOBEACHUS 3aHATHII JIEKIIMOHHOTO THITA,
J1a00PaTOPHBIX 3aHATHH, IPYNIOBBIX KOHCYIbTALUN, UHIUBUAYaIbHBIX KOHCYIbTALIUI, TEKYIEr0 KOHTPOJLS,
MIPOMEKYTOYHOH aTTecTalluu, TOMELICHUE [T CAMOCTOSITENbHOM paboThl, [Tenaroruueckuii TexHonapk “Keanropuym”
uM. B. ©. Bonkonasosa "JIabopaTopusi MEXaTpOHUKU U COPEBHOBATEIbHON poOOTOTEXHUKH'", OCHAIIIEHHOCTb:

Crpanuna 6 u3 10


https://biblioclub.ru/index.php?page=book&id=480611
https://biblioclub.ru/index.php?page=book&id=457452
https://biblioclub.ru/index.php?page=book&id=573770
https://biblioclub.ru/index.php?page=book&id=271708

Hamnpasnenne noarorosku 44.03.05 Iegarornueckoe odpa3oBanue (C AByMs IPOPUIIIMU HOATOTOBKH)
Hamnpasnernnocts (mpoduis) «uadopmaruka» u «/JonomHuTensaoe odpasosanue (B ob6xactu uapopmatuku 1 UKT)»
Paboyas nporpamMma JUCIHIIIHEBL «OCHOBBI I (POBOI MUKPOIICKTPOHHKH
KommnekT yueOHoit MebGenu, 00pa3oBaTeNbHbIii HA00P O AIEKTPOHUKE, HNEKTPOMEXAHUKE K MUKPOTIPOIIECCOPHOM
TEXHHUKE — 6 IIT., MYJIbTUMEAUMHBIN IpoekTop — 1 mrT.

8. METOAUYECKHUE YKA3AHMUS 110 OCBOEHHIO JTUCIIUIIJIMHBI (MO JIS)

Pabora Hax TeOpeTHUECKUM MaTEpHaIOM IIPOUCXOIUT KPATKO, CXeMaTHYHO, I1OCIIeI0BATENbHO (PUKCUPOBATH OCHOBHBIE ITOJIOKEHHUS,
BBIBOJBI, (DOPMYIHPOBKH, 00OOIIEHHMS; TOMEYaTh BayKHbIE MBICIIH, BBIIAETATH KIIOUEBHIE CIIOBA, TePMHHBI. [IpoBepka TEpMHHOB,
MOHATHI C TIOMOIIBIO SHIUKIIONEANH, ClIOBapeil, CIPaBOYHUKOB C BBIMKMCHIBAHUEM TOJIKOBAaHUN B TeTpaib. O003HAYUTH BOMPOCHI,
TEPMUHBI, MaTepHaJl, KOTOPbI BBI3BIBAECT TPYJHOCTH, IIOMETUTH U IMONBITATHCS HAHUTH OTBET B peKOMeHyeMol nureparype. Eciu
CaMOCTOSTELHO HE YAaeTCs pa3o0paThcs B MaTepurale, Heo0X0JuMO ChopMyIMpOBaTh BOIIPOC M 331aTh NPEIOAaBATENIO.
IIpopaboTrka paboueli mporpamMmbl AWCHMIUIMHBI, yIensss oco0oe BHHUMaHHE LEeNAM W 3a7adaM, CTPYKType H COJEpPKAaHHUIO
JUCHUIUINHEL. KOHCIEKTUpOBaHME HCTOYHMKOB, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BONPOCAM, MPOCMOTP PEKOMEHIYeMOM
JUTEpaTypbl, pabora ¢ ”HPOPMAIIMOHHBIMU HCTOYHUKAMHU B Pa3HBIX (OopMaTax.

Taxke B mpolecce M3y4eHHs! TUCHUIUIMHBI METOANYECKHE PEKOMEHAAIMN MOTYT OBITh M3/IaHbl OTAEIHGHBIM JOKYMEHTOM.
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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 (crenuanbHble 00s3aTeNbHbIE (HOPMBI) 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

Bunbl KoHTpOISt

| Tlepeuens wiu mpuMephI 3a1aHHiA, KPUTEPHH OLICHKH H KOJTHUECTBO GA/IIoB

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 pa6oTa No2. MccnenoBaHne OCHOBHBIX JIOTHUSCKUX JIEMEHTOB U
MIPOCTEHIINX KOMOMHALIMOHHBIX JIEMEHTOB U YCTPOWCTB.

JlaGoparopnast pabora Ne3. Mccnenosanue tpurrepos RS, D, JK u T tunos.
JlaboparopHnas pabota Ned. Uccnenosanmne MapayuIeIbHOTO,
HOCJIEIOBATENbHOTO ¥ YHUBEPCAIBHOTO 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. UccrnemoBaHue CYETYMKOB —3JICKTPHUECKHX
HMITYJIbCOB.

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

JlaGoparopHast padora Ne9. HccnemoBaHue OINEpaTHBHOTO 3allOMHHAIOIIETO
YCTPOWCTBA M MYJIBTHILUIEKCHOTO CITOCO0a OPTraHN3alry OOIIEeH IIHHEI.

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 6amios

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  ONEPAaTUBHBIX U
JIOJITOBPEMEHHBIX 3alIOMUHAIOIINX YCTPOMCTB.
Muxkpomnporeccopsl  Kak ~ MHKpPOIEKTPOHHas  OCHOBa
coBpeMeHHBIX ~ OBM,  mpuHmuMmsl ux  paboTBl U
(GYHKIMOHUPOBAHUSI.

OO6pa3oBaTesbHbIC Pe3yIbTaThl:

3HaeT: JTambl pPELICHUS NPAaKTHYECKUX 3aJad B 00JacTu
I(POBOH MHUKPOIJIEKTPOHUKH; 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 NapamMeTpoB
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 3aCe€AaHUU METOANIECKUX 00beqUHEHUIT
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
MHKPOJIEKTPOHUKH.

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 coaepkat opopmieHnblid mo ['OCT 6ubnuorpaduueckuit
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 oriennBaetcs B 0-2 6asa.
Uroro — 5x2=10 6amwioB

Tewmbl:

bunonspusie u  MAIl  Mmukpoctpykrypsl. OcoOeHHOCTH
CTPYKTYp OHUMOJAPHBIX TPAH3UCTOPOB P-N-p U N-P-N Tuna.
Tpansucropsr Ha ocHoBe M/III muxpoctpykryp, N-MIIL, p-
MAIL, KMAII. Ilonstue 00 UHTETpalbHBIX cXeMax. UWIIbL
[IpuHIMIBI TOCTPOEGHUS MHKPOAJICKTPOHHBIX HPUOOPOB U
ycTpoicTB.  OCHOBBI ~ peanu3allid  ONEPAaTUBHBIX U
JIOJITOBPEMEHHBIX 3aIIOMHUHAIOIINX YCTPOMCTB.
Muxkponponeccopsl ~ Kak ~ MHKPOIEKTPOHHash ~ OCHOBA
coBpeMeHHBIX ~ OBM,  mpuHIunel  ux  paboThl U
(YHKIMOHUPOBAHUSI.

O0pazoBaTenbHbIE PE3YIIbTATHL:

3HaeT: JTambl peIIeHHs NPAKTHIEeCKHX 3aJad B 00IacTd
(POBOH MUKPOIIEKTPOHUKH; OCHOBHBIE XapaKTEPUCTUKH
OCHOBHBIX HHU(POBBIX MHKPOIIEKTPOHHBIX KOMIIOHCHTOB WU
YCTPOMCTB, HCIOJB3YEMBIX B BBIUHCIUTEIbHBIX CHCTEMAX;
OCHOBHBIE CXEMbI YCTPOWCTB IU(POBOI MHKPOIIEKTPOHUKH,
UX KIIACCH(HUKAIUIO ¥ OCOOCHHOCTH IIPUMCHCHHSL.

YMeeT: BBINONHATH CPaBHUTENBHBIA aHalIM3 HapaMeTpoB
u3enud TH(PPOBOIl MHKPOAIEKTPOHUKH; CTPOHTH CXEMBL,
UCTIONB3Ysl CIELUUATN3UPOBAHHBIE CPEACTBA KOMIIBIOTEPHOIO
OPOEKTUPOBAHUS; IPEICTABIATh IPOEKTHl HIM IPOTOTUIIBI
YCTPOHCTB LU(PPOBOKW MHUKPOIEKTPOHUKA 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 JyIs IPUOOPOB, CO3aHHBIX Ha OCHOBE HU(POBOI
MHUKPORJICKTPOHUKH.

CamocrositenbHast paboTa (Ha BEIOOD)

HOHFOTOBJ’IGH& npe3cHTanguAa 1o OTACIIbHBIM TEMaM MOIYJIA.

. Ipe3eHTanus packpbIBaeT KIIOUEBbIE aCEKTHI BHIOPAHHOM TEMBI.

. IIpeszenrauuss odopmileHa COMNIACHO TPeOOBAaHUSAM K JIEJIOBBIM
IIPE3EeHTALUAM.

. [Ipe3enTanus cHabkeHa HEOOXOIMMbBIMH MILTIOCTPALIUSMH.

. CryneHT NpoJIeMOHCTPHPOBA IMPE3EHTALMI0 Iepel ayauTOpued u

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

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. ITonstue 06
uHTerpanbHbIX cxemax. UYwunsl. IlpuHnunel nocTpoeHus
MHKPOOJICKTPOHHBIX  IPHOOPOB M yCTPOHCTB. OCHOBEI
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Uroro — 4x3=12 6amioB

peanu3anuu OTIePATUBHBIX u JIOJITOBPEMEHHBIX
3alIOMUHAIOMINX  YCTPOHCTB.  MuUKpompomeccopsl  Kak
MHKPOAJICKTPOHHAS] OCHOBA COBPEMEHHBIX DBM, MPUHIIUIIBI KX
paboThl ¥ GYHKIHOHHUPOBAHUSI.

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 YCTPOWCTB IM(MPOBOH MHUKPOIICKTPOHUKH,
UX KJIacCU(PHUKAIHMIO U OCOOCHHOCTH MPUMEHECHUS.

YMeeT: BBINONHATH CPABHUTENBHBIA AaHAIU3 MapaMeTpoOB
u3genud  UU(GPOBOH  MHKPOSJIEKTPOHUKH, CTPOHTH CXEMBL,
HCTIONB3Ys CIICIUATM3UPOBAHHBIC CPEACTBA KOMIIBIOTEPHOTO
NPOCKTUPOBAHUS; MPEACTABIATh MPOCKTH MM HPOTOTHIIBI
YCTPOHCTB  IU(POBON MHUKPOIIEKTPOHHUKH HA HAYIHBIX
MEpPOTPUATHSIX WK 3aCCIaHIN METOIMICCKUX O0BeIMHEHII
yauTenei WHPOPMATUKH IIKOJN, METOJMYECKHX CEMHHApPOB
BBINTyCKAWIIeH Kadeapbl, KOH(GEPEHIHIA; apryMEeHTHPOBAHHO
OTBeYaTh HAa BOMPOCHI; OIPEACNATH YCIOBHSI M TEXHHKY
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 aTTeCTaly 110 JUCHHUIIINHE

Crpannna 10 u3 10




