HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 26 MefiepavbBibe rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: BBICIIEr0 00pa30BaAHMS
1073Offe6b1EdOéﬁﬁﬁ%wﬁioﬁi%Sﬁ%A@}lezlowaTenbcxuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

OCHOBbI MUKPONIPOLECCOPHOM TEXHUKH

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 09.03.03 IIpuxnagras nHPOPMATHKA
[Tpodums INpuxinanHas MHPOPMATHKA B TEXHHUECKUX CHCTEMaX
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 33ET
YacoB 1o yueOHOMY ITaHy 108 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 3a4€T C OLEHKOH 5
ayJUTOPHBIC 3aHATUSA 20
camocCTosATeNNbHas paboTa 84
4acoB Ha KOHTPOJIb 4

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kype 5

Bun 3anaruii vy | PO Hroro
Jlexyn 8 8 8 8
JlabopaTtopHsie
IIpakTuueckue 6 8 6 8
Uroro ayn. 20 120 |20 |20
KonraxtHas padoTa 20 120 |20 |20
Cawm. pabota 84 1120 |84 |120
Yacel Ha KOHTPOJIb 4 4 4 4
Hrtoro 108 | 144 | 108 | 144




IIporpammy cocraBui(u):

K.m.H., Ooyenm, Ycamsiii /]. FO.

Pabouas nmporpamma
OCHOBBI MUKPONPOLECCOPHOIH TEXHUKH

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENFHO yCTaHABIMBACMBIN 00pa30BaTENbHBII CTAHAAPT BBICIIETO 00pa30BaHus - OakanaBpuat denepanbHOE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUpEXKISHNE BBICIIEro 00pa3oBanus « HanmoHanbHbIN ncclieoBaTebCKui
TexHosoruueckuit yausepcurer « MUCHUCy» no Hanpasnenuto noarorosku 09.03.03 Ipuknagnas uapopmaTrka (PUKa3 OT
05.03.2020 . Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

09.03.03 TIpuknaguas uadopmaruka, 09.03.03 23 TIpuknagnas uadopmaruka [TpIIMBTC 3aou.plx [Ipukiagnas uaGopMaTHKa B
TEXHUYECKUX CHCTEMaX, yIBepxkAeHHOro YueHslM coperoM ®I'AOY BO HUTY "MUCuC" B cocrase coorsercrByromein OITOII
BO 30.11.2022, mpotokoin Ne 35

YrBepxnena B coctase OIIOIT BO:

09.03.03 IlpuknanHas nHbOopMaTHKa, [IpuKkiagHas HHOPMATHKa B TEXHHYECKIX CHCTEMAaX, YTBEPKICHHON Y YEeHBIM COBETOM
OT'AOY BO HUTVY "MHUCuC" 30.11.2022, mpotokoin Ne 35

Pabouas nmporpamma oo0peHa Ha 3aceJaHun
Kadenpa anexTposnepreruxu u aekrporexunku (HoBoTrpounkuii punuan)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpasneneHus K.I.H., foueHT Maxupuna P.E.



1. HEJIX OCBOEHUSA

1.1 | @opmupoBaHHe 3HAHUI O IPHUHIUIIAX IIOCTPOCHUS MUKpoTIporieccopHbIx cucteM (MIIC), MUKpoIpomeccopos u
MHUKPOKOHTPOJITIEPOB, UX (QYHKIIMOHUPOBAHUS, IPHOOPETEHUS HABBIKOB IPOrPaMMHUPOBAHUS, MOJISTHPOBAHUS U OTIAIKH
JNEKTPOHHBIX YCTPOUCTB HA MUKPOKOHTpPOJLIEpaX.

1.2 | 3amaum: popmupoBaHue y CTyIECHTOB HEOOXOIMMBIX 3HAHUH B 00JIACTH IOCTPOCHUS MUKPOIIPOIIECCOPHOM 0a3bl M aHATN3
KOMaH/1, HCTIOJIb3yeMBbIX TIPH HACTPONKE MUKPOTIPOIIECCOPOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.06

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |MHTenneKkTyanbHbIE TEXHOJIOTHH B METAJLIYPIUU

2.1.2 | HTennexTyallbHble TEXHOJIOTHH B SHEPIeTHUKE

2.1.3 |MogaenupoBaHue METAUTyPrU4E€CKUX IPOLIECCOB C UCIIOIB30BAHUEM COBPEMEHHBIX IIPOrPAMMHBIX NIPOJYKTOB

2.1.4 | YnpaBneHue TEXHUYECKUMH CHCTEMaMH

2.1.5 | DAEKTpOTEXHUKA, DIIEKTPOHUKA U CXEMOTEXHHUKA

2.1.6 BeruuciaurenbHbie CHUCTCMBbI, CETU U TCIICKOMMYHHKAIIUN

2.1.7 |KommnbroTepHas rpaduka

2.1.8 | SI3bIKM IPOrpaMMHUPOBAHUS

2.1.9 | Apxutektypa OBM u cucrem

2.1.10 |HMudopmaTuxa

2.2 JucunmianHbl (MOIYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeaNIecTBYOIee:

3. PE3YJIBTATBI OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIETEHIIUSIMHU

ITIK-1: Cnioco0eH BBINOJHATL PA0OThI 10 KPUTHYECKOMY AHAIN3Y QYHKIMOHMPOBAHUS TeXHHYECKHX CHCTEeM, BbISIBIATH
00beKThl HH(POPMATH3ALMH U OCYIIECTBJATL Pa0OTY 110 CO31aAHUI0 MJIM COBEPLICHCTBOBAHUIO HHPOPMALIHOHHOH CHCTEMbI

3HarTb:

IIK-1-31 MCTOJbI MPOBCACHMS DKCIICPUMEHTA, BUABI U IIJIAHBI SKCIICPUMCHTA, UX 0COOEHHOCTH M 00/1aCTh MNPUMCHCHUA

OIIK-2: CnocoGeH NOHMMATH IPHHIMIBI PA0OTHI COBPEMEHHbIX HH(POPMALUOHHBIX TEXHOJIOTUI H POrPAMMHBIX CPE/ICTB,
B TOM 4YHcCJIe 0Te4eCTBEHHOI0 NPON3BO/ICTBA, M HCMO0Jb30BATh UX NPHU PelieHNH 3a1a4 NPOo(ecCHOHATBHOI JesiTeTbHOCTH

3HaTh:

OIIK-2-31 TexHU9eCKHe XapaKTePUCTHKH, KOHCTPYKIIMOHHBIC 0COOCHHOCTH pa3padaThIBaeMbIX M HCIOIBb3YEMBIX TEXHUUECKHX
CpPeICTB

IIK-1: Cnoco6eH BHINOTHATH PA0OThI N0 KPUTHYECKOMY AHAIN3Y (PYHKIIMOHUPOBAHNUS TeXHUYECKHUX CHCTEM, BbISBJIATh
00beKTbl HHPOPMATH3AIMH U OCYLIECTBJISATH PAGOTY MO CO3/IAHUI0 WJIH COBEPIIEHCTBOBAHUIO HHPOPMANMOHHOI CHCTEMBI

YMmerb:

TIK-1-Y1 ompenensiTh Lenu U 3a1a41 SKCIIEPUMEHTA, COCTABIIATD TUIaH SKCIIEPUMEHTa

OIIK-2: Cnoco6eH MOHUMATH NPUHIUIBI PA6OTHI COBPeMEHHBIX HHPOPMALNMOHHBIX TEXHOJOTHIl ¥ MPOrPaAMMHBIX CPeICTB,
B TOM YHCJIe 0Te4eCTBEHHOr0 MPOM3BO/CTBA, H HCNOJIb30BATh UX MPH PelleHHH 32124 NPodeccHOHATbHOI AeATeJTbHOCTH

YMmerb:

OIIK-2-Y1 npuMeHsTh METObl MPOBEACHUSI KOMIUIEKCHOTO TEXHUKO-3KOHOMHYECKOTO aHaIu3a il 000CHOBAaHHOTO MPUHATHUS
peleHuit

IIK-1: Cioco6eH BBIMOJIHATH PA00THI M0 KPUTHYECKOMY AHAJIHN3Y (PYHKIHMOHHPOBAHUS TEXHUYECKHX CHCTEM, BBISIBJATH
00beKTHl HHPOPMATH3ALMH U OCYIECTBJIATH Pa0oTy MO CO3IaHUI0 UJIH COBEPIIEHCTBOBAHNIO MH()OPMAIIMOHHON CHCTEMBbI

Baagers:

ITK-1-B1 Meromamu pacuera morpemrHocTeil QyHKIni, NpHOIKEHHBIX 3HAYCHHH ITapaMeTPOB MPHU OIICHKE OCHOBHBIX
MIPOU3BOJICTBEHHBIX (POHIOB

OIIK-2: CnocoGeH NOHMMATH IPHHUMIBI PA0OTHI COBPeMEHHbIX HH(POPMALMOHHBIX TEXHOJIOTHI M POrPAMMHBIX CPE/CTB,
B TOM 4YHCJIe 0Te4eCTBEHHOI'0 IPOU3BOACTBA, U HCII0/Ib30BAaTh HX IIPU PellIeHHH 32124 NpodeccHOHAIbHOMI JeATeIbHOCTH

Baanernb:

OIIK-2-B1 MeTogaMu mpoBeACHUST KOMIUIEKCHOTO TEXHHKO-YKOHOMHUYECKOTO aHaJK3a Uik 000CHOBAHHUS TIPUHSITHS PEIICHUIA




4. CTPYKTYPA U COAEP KAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pazgen 1. Paspea 1.
MuKpPOKOHTPOJLIIEPHI.
Oo0wue cBereHUs
1.1 0O0630p MUKPOKOHTPOJIJIEPOB 5 2 IMK-1-31 IIK-1- J.1
¢upmer SIEMENS. Cuctema V1IIK-1-B1 JI1.2712.1
o0o3HaYeHHH OIIK-2-31 JI2.2J13.2
MHUKPOKOHTPOJIJIEPOB OIIK-2-V1 213253 54
SIEMENS. Apxutekrypa OIIK-2-Bl1 25
MHUKPOKOHTPOJLIEpa
SIEMENS. ApxutekTypa
s,Ipa MUKPOKOHTpOJLIEpa
SIEMENS. IlokoneBka
MUKPOKOHTPOJLIEpa
SIEMENS. CtpykrypHast
cXeMa MHKPOKOHTpoJUIepa
SIEMENS /JIex/
1.2 Cucrema 0003HaueHUH 5 2 TK-1-31 TIK-1- | JI1.2J12.1J13. | TpymnmoBoe
MHUKPOKOHTPOJIJIEPOB V1IIK-1-B1 1J13.2 3aHATHE
SIEMENS OIIK-2-31 21 322 23 54
LloxoneBka OIIK-2-V1 25
MHUKpPOKOHTpOJIIepa OIIK-2-B1
SIEMENS /Ilp/
1.3 3unakomcTBO ¢ TinkerCAD 5 2 IMK-1-31 TIK-1- | JI1.2J12.2J13. | TpymmoBoe KMI1 P1
V1T1IK-1-B1 1J13.2 3aHATHE
/J1a6/ OIIK-2-31 D12223 54
OIIK-2-Y1 25
OIIK-2-B1
1.4 AHanu3 anbTepHATUBHBIX 5 15 ITK-1-31 TIK-1- JI1.1 KM1 P1
MHKPOKOHTPOJUIEPOB APYTUX V1IIK-1-B1 JI1.2J12.1
MIPOU3BOIUTENCH. OIIK-2-31 JI2.2J13.1
UccnenoBanue muHOB OIIK-2-V1 JI3.2
MHKPOKOHTpOJIIEpa OIIK-2-B1 2122 23 24
SIEMENS. 25
JucaccembnupoBanue
nporpammHoro xoxa /Cp/
Paznen 2. Paspea 2.
Perucrpsi
2.1 [TamsTh MpOrpamm. 5 2 TIK-1-31 TIK-1- | JI1.2J12.2J13.
OrniepaTuBHAS MAMSTh. Y1 IIK-1-Bl1 2
DHeproHe3aBUCHMast MaMATh OIIK-2-31 2103223354
naHHbIX. Pabota ¢ mopramu OIIK-2-Y1 25
BBOJIa-BbIBO/IA. Peructp OIIK-2-B1
cocrostaust SREG. ®@naru
peructpa SREG. /JIex/
2.2 PaGora ¢ mopramu BBOIA- 5 2 TK-1-31 TIK-1- J1.1
BBIBOJIA V1 IIK-1-B1 JI1.2J12.1J13.
Perucrp cocrosinus SREG OIIK-2-31 1J13.2
Mp/ OIIK-2-V1 D19233 54
OIIK-2-B1 25
2.3 [Tpumenenue Taiimepon 5 2 TIK-1-31 IIK-1- | JI1.2J13.1 I'pynmosoe KM2 P2
/J1a6/ VY1 IIK-1-B1 J3.2 3aHsATHE
OIIK-2-31 31 352 353 54
OIIK-2-Y1 25

OIIK-2-B1




24 ITamare nporpamm. ITamsars 18 [K-1-31 IIK-1- J1.1 KM2 P2
naHHbIX. CUeTYUK KOMaH U V1 IIK-1-B1 JI1.2J12.1
BBINOJIHEHHUE IPOTPAMMBI. OIIK-2-31 JI2.2713.1
KomaHnzp! ycinoBHOTO 1 OIIK-2-V1 JI3.2
6e3yCcIOBHOTO Iepexoa. OIIK-2-B1 D12223 54
Tabnuia BEKTOPOB H 25
o0OpaboTka
npepepsiBanuil. /Cp/

Paspgea 3. Pa3znea 3.
Taiimepbl

3.1 8-OUTHBIN TaliMep-CUETINK 2 IMK-1-31 IIK-1- | JI1.2J12.2J13.
TO. 16-OuTHBIH Talimep- V1IIK-1-B1 2
cueruuk T1. 8-OuTHBIH OIIK-2-31 D122233 54
TaiiMep-cueTuuk T2. OIIK-2-V1 25
CroporkeBoii TalimMep OIIK-2-B1
npepbiBaHus. BHemnue
npepeiBaHusl. Pexumbl
MIOHMXEHHOTO
SHEPTrOMOTPEOIICHHS.

TaktupoBanue
MHUKPOKOHTpOJLIEPA.
['eneparop ¢ BHEmIHUM
PE30HATOPOM.
HuskouacToTHbIN KBapLEBbIi
reHepaTop. BHemHuii curnan
cuHxpoHu3anuu. ['eneparop ¢
pHenrHed RC-11enoukoi.
Buyrpennuit
kannopoBaHHBIH RC-
reHepaTop. AHaJIOTOBBIN
kommaparop /Jlex/

3.2 8-OUTHBIN TaliMep-CUeTYHK 2 ITK-1-31 TIK-1- JI1.2J13.1 I'pynmoBoe
TO Y1IIK-1-B1 JI3.2 3aHSTHE
16-OUTHBII TaliMep-CYeTIHK OIIK-2-31 2122 23 24
T1 OIIK-2-Y1 25
Mp/ OIIK-2-Bl

33 BrlmosiHeHne KypcoBoit 40 ITK-1-31 TIK-1- J.1 P3
pabotsr. /Cp/ V1T1IK-1-B1 JI1.2712.1

OIIK-2-31 JI2.2713.1
OIIK-2-Y1 JI3.2J13.3
OIlK-2-B1 21 322 23 B4
25
Paznen 4. Pa3zgen 4.
Nnpnkanus

4.1 AHanoro-uuppoBoii 2 ITK-1-31 TIK-1- J.1 P3
npeoOpa3oBaTelb. V1IIK-1-B1 JI1.2J12.1
CeMHUCEerMEeHTHBIH OIIK-2-31 JI2.2J13.2
uHAUKaTop. JnHamuveckas OIIK-2-V1 D132 53 54
HWHIUKAIUS CUMBOJIOB. /JIek/ OIIK-2-B1 25

4.2 CeMHCerMeHTHBIN HHINKATOP 2 MK-1-31 TIK-1- | JI1.2J12.2J13. | I'pynnosoe P3
JluHamudeckast MHINKALIAS V1 IIK-1-B1 2 3aHITHE
CHMBOJIOB OIIK-2-31 D132 53 D4
Mp/ OIIK-2-Y1 25

OIIK-2-B1

43 [Ipennenurenu Taitmepos. 16 TIK-1-31 TIK-1- JI1.1 P3
PesxuMebl paboThl TaiiMepoB. V1 IIK-1-B1 JI1.2J12.1
YnpapieHHe TaKTOBBIM OIIK-2-31 JI2.2J13.1
CHUTHAJIOM. AHAJIOTOBBIN OIIK-2-Y1 JI3.2
KOMIIapaTop. OIIK-2-B1 013233 54
DOYHKINOHUPOBAHUE U 25

IOBBIIICHUEC TOYHOCTHU
npeobpaszoBanus AL /Cp/




4.4 [ToaroroBka k 3aueTy ¢ 5 31 TIK-1-31 IIK-1- JI1.1 KM3
orenkoit /Cp/ V1 IIK-1-B1 JI1.2J12.1
OIIK-2-31 J12.2J13.1
OIIK-2-Y1 JI3.2J13.3
OIIK-2-B1 D12223 54
25
4.5 [IpoBenenue 3auera c 5 ITK-1-31 TIK-1- JI1.1 KM3
OIICHKOM /DK3aMeH/ V1 TIIK-1-B1 JI1.2J12.1
OIIK-2-31 JI2.2J13.1
OIIK-2-Y1 J3.2
OIIK-2-B1 3103535435
5. ®OHJ] OHIEHOYHbBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KonTtponsHoe E[dioielf;ZMme B
KM MepOTIpUATHE I prl OTPOCHI U1l HOATOTOBKU
KOMIETEHITNH
KM1 JlaGoparopHas MK-1-31;I1K-1- 1. JlaiiTe KpaTKOe OMUCAHUE TPEX OCHOBHBIX (DYHKIIHOHAIBHBIX Y3IIOB
pabota Nel V1;IIK-1-B1 MHUKporpo1eccopa?
3HAKOMCTBO C 2. JIns 4ero UCHOIb3YeTCsl aKKyMYIISITOp MUKpOIIpoiieccopa?
TinkerCAD 3. KakoBo Ha3zHau€HHUE PErUCTPOB MUKpoIpolieccopa?
4. Jlns Kako e UCTIO0Jb3YIOTCSL JaHHBIE, TOCTYIAIOIINE 110 aJpecHON
urnHe?
KM2 JlabopaTopnas IMK-1-31;I1K-1- 1. B xaxoii apxuTekType MUKPOKOHTPOJIJIepa aMsTh TaHHBIX U ITaMATh
pabora Ne2 Y1;IIK-1-B1 IporpaMM MOTYT UMETh Pa3HyIO Pa3psgHOCTb?
IIpumenenue 2. B Kakoii apXUTEKType CUCTEMbI KOMaH/I HHCTPYKIIMH MOTYT OBITh
TaliMepoB pa3HON AIMHBI?
3. B xako# apXUTEKType CHCTEMbI KOMaH OOJIBITNHCTBO HHCTPYKINI
pa3Melaercs B OAHOM suelike maMsaTu?
4. Kakue ocobernnoctn umeer AVR-apxurekrypa?
KM3 Teoperunueckue IMK-1-31;I1K-1- 1. OcHOBHBIE XapaKTepUCTUKU MUKpOKOHTpoJuiepa ATmega 8535.

BOIIPOCHI JIs
MOJTOTOBKH K
MPOMEKYTOUHOU
aTTecTaluu

-2-B1

VL;IIK-1-B1;0IIK-2
-31;0IIK-2-Y1;0IIK

2. Opranu3zanus namMsaTH MUKpoKoHTposiepa ATmega 8535.

3. [IpepbiBanust MUKpOKOHTpoJUIepa. Tabiuma npepbIBaHui.

4. ITopTsl BBOAA BIBOIa MUKpOKOHTpoJuiepa ATmega 8535. Ipuniun
HACTPOMKH M OCHOB-HBIEC PETUCTPEL.

5. 8-u pa3psaHbIe TaiiMeps! cueTyuku. Pesxum 6sictporo HIMM.

6. 8-1 pa3psaHbIC TaHMEPbl/CYETINKH. PeXXUM IIGHTPHUPOBAHHOTO
(dazoBoro) LIINM.

7. 8-u pa3psiTHBIE TalkMephl/CUeTINKU. Pexxim cOpoca Ipu coBNaIeHHN.
8. AnanoroBo-1udpoBoi MpeodpazoBaTesb MUKPOKOHTPOJIIEpA
ATmega 8535. IIpuHiun Ha-CTPOHKH U OCHOBHBIC PETHCTPHI.

9. Vcnop30BaHne MpepsIBaHAI ITpH paboTe ¢ aHAIOTOBO-II(POBEIM
npeoOpa3oBaTeneM MUKpo-KoHTpoiuepa ATmega 8535.

10. PexxuMbl pabOTHI MHAMKAMK MUKpOKOHTpoJutepa ATmega 8535.
11. Kakum 06pa3oM peanu3yercs yrpaBJIieHAe THPUCTOPHBIM
npeoOpas3oBareneM ¢ nmomomso CUOY?

12. 1511 uero HeoOX0AMMa CUHXPOHHU3AIMS C CEThIO?

13. Kakum 06pazom 3a1a€Tcst yro yrnpaBieHus ?

14. INosicHnTe IPUHIMI PaOOTHI MPUHINIHANEHOH cxeMbl CUOY?

15. Kakum o6pa3oM GpopMHUPYIOTCS NPSIMOYTONBHBIC UMITYTbCHI?

16. Kakas uaTerpajibHasi cxeMa Ha3bIBaeTCss MUKPOKOHTPOJLIEPOM?
17. Kakast nH(OpMAIHs XpaHUTCS B ITAMSATH JTAHHBIX
MHUKpPOKOHTpoJIIepa?

18. Kakas uHpopmanus XpaHUTCs B IaMATH IPOTpaMM
MUKpPOKOHTpoOJLIepa?

19. Kakas namsTb MUKPOKOHTPOJLIIEPA SIBIISIETCSA SHEPTrOHE3aBUCUMON?
20. Yem ompenenseTcs pa3psAHOCTb MUKPOKOHTpoIIepa?

5.2. Ilepevenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTsl

HazBanune
paboTsl

[IpoBepsiembie
WHIAUKATOPBI
KOMITETCHIIUH

Copnepixanue pabOTHI




P1 Jlaboparopras IK-1-31;1IK-1- 1. Uem oTnuuaroTcs nrupOBBIE BXOIbI/BBIXOABI OT AaHAIOTOBBIX?
pabdota Nel YI;IIK-1-B1 2. Kak B koJie HAaCTpOUTH IIM(PPOBOI BHIXOT HA 3aMMUCh qaH-HBIX? Ha
3HAaKOMCTBO C yTeHue?

TinkerCAD 3. Kakue koMaH[1bl IO3BOJISIIOT 3aIIUCATh U IPOYUTATh NAHHBIE U3
uU(pPOBOrO MM aHAIOTOBOTO BXoAa?
4. Yro takoe [LIMM? [IpeumymiectBa u Hegocratku [IINUM.
5. Uem otimuaercs pexum OUTPUT ot pexxuma INPUT?

P2 JlabopaTopnas IMK-1-31;I1K-1- 1. Ykaxwute pa3psaHocts Taiimepa TO? T1? T2?
pabora Ne2 Y1;IIK-1-B1 2. Kaxue (yHKIMU B IpOrpaMMe MOTYT BBIIONHATH Tai-MephI?
IIpumenenue 3. Ilepedncnute perucTpsl BBOAA/BBIBOIA, YIIPABIISIONINE pabOTOM
TaliMepoB taiimepa T0?

4. B xaxux pexxumax ¢ IIIMM moryt pabotaTs TaiiMeps!
MUKpPOKOHTpoJiepa Atmega8535?

5. Kak HactpownTs Taitmepsr TO/T2 amst paboTHI B peXkH-MaxX OBICTPOTO
oImm?

P3 Kypcosas pabota MK-1-31;I1K-1- KypcoBas paboTa BIItoYaeT B ceOst pacyeT CIIEAYIONINX 3a1aHHMA:

V1;IIK-1-B1 3aganue Nel. PazpaGoTaTh TOTHUECKYIO CUCTEMY aBTOMAaTH3aLUN —

COCTaBUTh ITPOTPaMMy JAJIs CBOETO BapHaHTA MO peaau3aliy 3aJaHHbBIX
JIOTHYECKHUX ypaBHEHUH. PaboToCcrOCOOHOCTE MPOrpaMMBI IPOBEPHTE C
MOMOIIIBIO IBYX BO3MOKHBIX BAPHAHTOB, YTOOBI OTBET ObLI paBeH "0" u
"1". TIpuBecTH MPOrpaMMHBIH KOJI Ha si3bIke Assembler U CKpUHBI
CUMYJISITOpa MUKpOKOHTposuiepa AVR, moarsepknaromue
paboTOCIOCOOHOCTE IPOTPAMMBEL.

3ananueNe2. Paspabotarh nporpaMmy, OCyIEeCTBIISIONLYIO
CYMMHUPOBaHHe IBYX 4-X paspsAAHBIX IBOMYHBIX uHceln. [lepBoe unciao
nojaercs Ha BeiBozbl PAO-PA3, Bropoe PA4-PA7, pe3ynbTar BelBO-
JIUTCS B IOPT «Cy.

5.3. OIIeHO‘-IHbIe MaTepuaJibl, HCIIOJIb3yEMbI€E I JK3aMEHa (onncaHne 6I/IJIeTOB, TECTOB M T.l'[.)

IIpoBenenue sx3amMeHa He IPELYCMOTPEHO.
JucTaHOHHO 3a4eT ¢ oLeHKo# MoxeT npoBoauThesi B LMS Canvas. Tect conepxut 30 3ananuii. Ha pemenue orBoaurcs 30
MUHYT. Pa3pelieHHbIe MOMBITKY - OJIHA.

HasoBute onpenencHue MOHATHIO CUCTEMa CUUCIICHUS
cookymHocTh 1D I, V, X, L, C, D, M;
coBokymHOCcTh TP 0, 1, 2, 3,4, 5,6, 7, 8, 9;
HOPUHATHIA CIOCO0 3aIMCH YHCE,;

MHOJKECTBO HATYPAIbHBIX YHCEI.

Onpez[enI/ITe, YTO SABJISICTCA HpI/IHSITBIM CHOC06OM 3aIIMCHU YUCECII
CUCTEMA,;

CHUCTEMA CUMCIIEHUS;

TabIMIa;

MAacCCHB.

Omnpenenure, Kakue MUPPHI UCTIONB3YIOTCS B IBOMYHOW CHCTEME
Owul;
1u?2;
0-09;
0-2.

Ykaxute koopauHupyemoe ycrpoiictBo ITK
CuCTeMHBI# OJI0K;

KnaBuarypa;

Mounurop;

Mpiuib.

Vkaxure BUJI IaMATU, KOTOPBI SABJISETCS SHEPrO3aBUCUMON MaMSIThIO
MOCTOSIHHAsL AMSTh;

OIlepaTUBHAs NaMSTh;

BHEIIHSS [1aMsATh;

K3II-NMAMSATh.

VYerpotictsa 1K, ucronp3yronecst i1 BOCIPUSATHS HHOOPMAIMK U3 BHEITHETO MHpa
LEHTPaJIbHBII IIPOLECCOP U OIEPATUBHAS NIAMSITh;

Momnurop;

KJIaBHATypa, MbIlIb, HAKOIUTEIN HAa MAarHUTHBIX JAUCKaX;

OmnepaTHBHAs MaMATh U MBIIIb.




14.

Yerpoiicta K, ucnonp3yrommecss s 00pabOTKY MOTydeHHOW HHGpOpMaIUu
KJIaBUATYypPa, MBIIIb, HAKOTIUTEIN Ha MarHUTHBIX;

JIMCKaxIIeHTPAJIbHBII MpoIeccop M ONepaTUBHAS MaMSATh;

MOHHUTOP;

ONepaTHBHAs NaMSITh U MbIIb.

Ormpenenure, Kakoil BHI MaMSATH MPEIHA3HAYEH TOJBKO I YTCHUA
onepaTUBHAs MaMsITh;

BHEILHSS TaMsTh;

K3II-T1aMSATh;

nepugepuitHble yCTPONUCTBA, TIOCTOSHHAS aMSTh.

YKaxxure BUJ namsATu, SIBJISTIOLITANCS 3Hepr03aBPICPIMOI>II NaMATBbIO C MPOU3BOJIBHBIM JOCTY-IIOM JJI YTCHHUA U 3allMCU
OI€paTuBHAA NNaAMATH,

IOCTOsSHHAasA IIaMsTh,

BHCIIHAA ITaMSATh,

K3II-TITIaAMATh.

VYkaxure BHU/I IIaMsATH, HCHOHbSy}OLLleICS[ JUIL XpaHCHU OporpaMM U JaHHBIX BO BPEMS HMX BBIIIOJHCHUA
KOII-ITaMsITh,

IIOCTOSAHHAs IIaMsTh,

BHCIIHAA ITaMATh,

KoUI-ITaMATb, OIICpaTUBHAA MaMATh.

Cucrema KOMaH[I, THITEI 00pabaTbIBaeMbIX JaHHBIX, PEXKUMBI apecariii W IPHHIHUIEI pab0Thl MEKPOIPOIECCOpa — 3TO
MaKpOapXUTEKTypa;

MHKPOapXHTEKTYpa;

MUHHAPXUTEKTYpa,;

MOHOAPXHUTEKTYpa.

Yro sBNIsieTCS CTPYKTYPHBIM 3JIeMEeHTOM (opmarta 10001 KOMaHAbI?
perucrp;

ajpec ST4YEeUKH;

olepaHs;

kox omeparun (KOIT).

Io wucny Gonpumx uHTerpanbHbIX cxeM (BMC) B MUKPOTIIPOIIECCOPHOM KOMILIEKTE Pa3iU-4alOT MUKPOIIPOIIECCOPHI
OJIHOKaHAJbHbIC, MHOTOKaHAJbHBIC 1 MHOTOKAHAJbHBIC CEKIIMOHHEIC,

OJIHOAIPECHBIE, MHOTOQIPECHBIE 1 MHOTO/IPECHBIE CEKIIMOHHBIE;

OJTHOKPUCTAJIbHBIC, MHOTOKPHCTAJIbHBIC 1 MHOTOKPHUCTAJIbHBIC CEKIIMOHHBIC

OJTHOPA3PsITHBIC, MHOTOPA3PsIHbIE H MHOTOPA3PsIIHBIC CEKI[OHHEIE.

Kakne Muxpomponeccopsl MOTYT OBITH IIPHMEHEHB! Ul PELIeHNs MIMPOKOr0 Kpyra pa3sHO-oOpas3HBIX 3a1ad (UX

3¢ peKTHBHAS IPOU3BOAUTEIBHOCTD CI1a00 3aBUCHUT OT IMPOOIEMHOMN CIieHU(pH-KU PelIaeMbIX 3a1a4)?

15.

16.

YHUBEPCAIIBHBIE MUKPOIIPOLIECCOPEI;
(G POBEIE MUKPOIIPOIIECCOPEL;
ACHHXPOHHBIE MHKPOIIPOILIECCOPBI;
CHHXPOHHbBIE MUKPOIIPOLIECCOPHI.

C TOMOIIBIO Yer0 MUKPOIIPOIIECCOP KOOPAUHHUPYET paboTy BCeX YCTPOHCTB IM(POBON CH-CTEMBI?
C MOMOIIBIO IHMHBI AaHHBIX;

C TTOMOIIBIO ITMHEI a/Ipeca;

C TIOMOIIBIO IIUHEI YIIPABICHUS;

C MOMOUIBIO MOCTOSIHHOTO 3anoMuHaromIero ycrpoiictea (I13V).

Komanzsr pacripenensioT: mo (pyHKIIMOHAIFHOMY Ha3HA4UCHHUIO, Iepeaada JaHHbBIX, 00pa-00TKa NaHHEIX, Iepenada

YOpaBJICHUA U ...

17.

0e3 aapecHoe;
OJTHOAJIPECHOE;
JIOITOTHUTEIBHOE;
JIBYXaJIpeCcHOE.

Kax Ha3bpIBaeTCs IIpolienypa WM cXxeMa IpeoOpa3zoBaHns HHGOpPManUK 00 OIepaHfe B €T0 HCIIOIHUTEINBHBIN axpec?
PEeXHUM KOIUPOBAHUS MaMSATH;

PeXUM aJpecanuy NaMsTH;

pexuM GopMara mamsTy;

PEeXUM OOCTYKUBaHHUS MaMATH.




18.

Uro HazeiBaeTcsi BBogom/BeiBogom (BB)?

Pa3psAAHOCTBIO, T.€. MAKCHMAIIBHBIM YHCIIOM OJHOBPEMEHHO 00padaThIBAEMBIX IBOUYHBIX Pa3psIoOB;

ajzipeca SUCHKU MaMATH, B KOTOPOI HaXOMUTCS OKOHYATEIHHBIN MCTIOJTHUTENBHBIN ajpec;

MoJie MAMSTH C YIOPSAOYEHHON MOCIeA0BaTeNFHOCTBIO 3aIIMCH U BEIOOPKH MH(POPMAITUH;

nepenavya JaHHBIX MEXIY sapom DBM, BKIOYaOMMM B ce0sl MUKPOIMPOILIECCOP M OCHOBHYIO MaMsTh, 1 BHCLIHUMHU

ycrpoiictamu (BY).

19.

Kak Ha3pIBalOTCS MUKPOIIPOLECCOPBI, B KOTOPBIX HAYaJl0 U KOHEL BBIIOJIHEHUS ONEpaluil 3aJat0Tcsa YCTPOLUCTBOM

yrpasjieHus?

20.

24.

YHUBEPCAIIbHBIE MUKPOIIPOLIECCOPEI;
(G POBEIE MUKPOIIPOIIECCOPEL;
ACHHXPOHHBIE MHKPOIIPOILIECCOPBI;
CHHXPOHHbBIE MUKPOIIPOLIECCOPHI.

OpHuM U3 c10c060B 0OMEHa MaMATH K BHEIIHUM YCTPOMCTBAM SIBISETCS
PEXUM TIPSIMOTO JOCTYNA K IaMSITH;

pexuM (OPMHUPOBAHMS CUTHAJIOB TPEPHIBAHUH B ITaMSATH;

PEXHUM IIPOTPAMMHOTO YIPABICHUS ITaMSTHIO;

PEeXKUM 0OCITY)KUBAHUS TTAMSITH.

CKOJIBKO aJIpecHBIX BXOJOB MMEET MUKpOCXeMa namsaTH 256x47?
8;

11;

13;

16.

CKOJIBKO aJIpECHBIX BXOJIOB MMeeT MUKpocxema mamatu 2Kx8?
8;

11;

13;

16.

MukporpolieccopHasl cucTeMa Kakoro THIIa pa3padaThIBacTCs dalle Bcero?
pa3paboTka He TpeOyeTcsl, UCIIONB3YIOTCS TOTOBBIE CHCTEMBI;

KOMITBIOTED;

MHKpPOKOMITBIOTED;

MHKPOKOHTPOJLIEP.

Kako#i pekiM MHKPOIPOILIECCOPHBIX CHCTEM HCIOIB3YeTCs JUIS Iepeadl OOJNBIINX MACCH-BOB HH(MOPMAIMH MEXKITY

HNaMATBIO U BHEIITHUM YCTPOHCTBOM?

25.

OKHIAHNUS;

IIPEPLIBaHMUS;

IpSMOTI0 JOCTYIA K MaMsITH;
IpsAMOil Nlepeiaun JaHHBIX.

KakoBo Ha3zHaueHHe KOHTPOJUIEpa MPSIMOro JOCTyna K mamsTu?
YCKOPUTh OOMEH MEeXIy MaMSAThIO U BHEIIHUM YCTPOHCTBOM;
CpOYHOE 00CIyXHBaHUE BHEIIHEr0 yCTPOMCTBA;

BBIPa0OTKAa BPEMEHHBIX 3aJICpPIKeK;

opraHuzaiys oOMeHa B IOCIEA0BATEIFHOM KOJIE.

BriGepure HeBepHOE yTBEpIKICHHE:

PCI — HemynbTUIIIEKCUPOBaHHAS LIUHA;

Konu4yecTBo ciaoToB muHel PCI Mano;

PCI — ObicTpoeiicTByIOIIAs MIMHA;

Ha mmHe PCI BO3MOKeH CHHXPOHHBIN W aCHHXPOHHBIH OOMEH.

K kakoii mrHe nmepcoHaJbHOTO KOMITBIOTEpPA TOIKIYAETCs OOJIbIIE BCEro YCTPOUCTB?
K CHCTEMHOM IINHE;

K IIHMHE [TaMITH;

K JOKaJIbHOH IIHUHE;

K mmHe AGP.

KakoBo HazHaueHHe KOHTpOJUIEpa MPUOPUTETHBIX MPEPHIBAaHUN?
YCKOPUTH OOMEH MEXAY MaMAThI0 U BHEUIHUM YCTPOMCTBOM;
CpoYHOE OOCTY)KUBaHUE BHEIIHETO YCTPOWCTBA;

BEIpaOOTKa BPEMEHHBIX 3aJIePiKeK;

opranuzainusi oOMeHa B IOCJIEA0BAaTEILHOM KOJE.




29. Kaxoil pexuM MHKPOIPOIIECCOPHBIX CUCTEM HCIIOJIB3YETCs JUIsl Nepeaadyn OONBIINX MAacCH-BOB MH(MOPMALMH MEXILY
BHEIIHUMHU yCTpoicTBaMu?

- OXKUJAHUS;

- IpepbIBaHMUS;

- IpsIMOTO JOCTYyMa K MaMATH;

- IpsMOH Nepeiaun JaHHBIX.

30. KakoBo HazHayeHHEe POrpaMMHOTO TarmMepa?

- YCKOPUTH OOMEH MEXIY MaMsATHI0 U BHEITHUM YCTPOWCTBOM;
- CpoYHOE OOCITYy)XKMBAaHNE BHEUIHETO YCTPOWCTBA;

- BBIPa0OTKA BPEMEHHBIX 3aICPIKEK;

- OpraHm3aiys oOMeHa B ITOCICAOBATEIEHOM KOJIE.

5.4. MeToauka olleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

OreHKa pe3yNbTaToOB 3aIUTH KYPCOBOH pabOTHI OCYIIECTBISETCS 10 OalTbHOM CHCTEME (KOTIMIHOY, «XOPOIIOY,
«YIOBIIETBOPUTEIHHOY, «HEYIOBIETBOPHUTEIHHOY). KypcoBas paboTa cunTaeTcs BHIIOIHEHHON YCIENTHO, €CITH TPH €€ OICHNBaHUHT
MOJy4YeHa OLIEHKA He HUXKE «YHIOBICTBOPHTEIHHO.

I[Tpu noBeaeHnH 3aIUTHI B ()OPME YCTHOTO ONPOCA KPUTEPHUSIMH OLICHKH SIBISIOTCS

«OTnmmaHO»: PaboTa conep)XUT TpaMOTHO H3JTI0KEHHYIO PacueTHyI0 0a3y, XapaKTepHU3yeTcsl OTCYTCTBHEM OIIHOOK B
pacderax, JJOTHYHBIM U ITOCTIEI0BATENbHBIM N3JI0KEHNEM MaTepuala B MOsICHUTENbHOH gacTu. [Ipu 3amuTe paboTH! CTYIeHT
MOKa3bIBaeT TITyOOKUE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO ONEPUPYET PACUETHBIMU JAHHBIMHU; JIETKO OTBEYAET HA IIOCTABJICHHbIE
BOTIPOCBHI.

«Xopor1o»: Pabora comepuT TpaMOTHO HU3JIOKEHHYIO PacUETHYIO 0a3y, XapaKTepu3yeTcss OTCYTCTBHEM OIIMOOK B
pacdeTax, JOTUYHBIM U NTOCIEI0BATENbHBIM U3I0KEHHEM MaTepuaia B MOsICHUTENbHOH yacTu. [Ipu 3amuTe paboTHI CTyIEHT
MOKa3bIBacT 3HaHMs BOIIPOCOB TEMBbI; 0€3 0COOBIX 3aTpyAHEHHUI OTBEYAET Ha OCTABICHHbIE BOIIPOCHL.

«Y IOBIIETBOPUTEIBHO: PaboTa comepXuT pacueTHyio 0a3y, XapakTepHU3yeTcsl HaJMYHEM OTJEIBHBIX OMIMOOK B PacdeTax.
[Ipu 3ammTe CTYICHT NPOSBIIET HEYBEPECHHOCTD, IIOKA3bIBACT CIa00¢ 3HAHKHE BOIIPOCOB TEMBI, HE JA€T MOIHOTO,
apryMeHTHPOBAaHHOTO OTBETA Ha 3a/IJaHHBIE BOIIPOCHI.

«HeynoB1eTBOpUTETBHON: Pabora He conepxuT pacyeTHylo 0a3y, HE OTBedaeT TPEOOBAHUSM, H3JI0XKEHHBIM B METOIMYECKUX
yKa3aHMAX, IMEET 3HAUUTeIIbHBIC OIIMOKN B pacuerax. [Ipy 3amuTe CTyAeHT 3aTPyAHACTCS OTBEYATh Ha MTOCTAaBIICHHBIE BOIIPOCHI MO
TeMe, He 3HaeT TEOPHHU BOIPOca, IIPU OTBETE JOIMYCKAeT CYIIECTBEHHbIEC OIINOKH.

ITpu noBeneHuUH 3aueTa ¢ OLEHKOH B KPUTEPUSIMU OLEHKU SBISIIOTCS:

«OTnmmaHO»: Bce Bompocs! OmieTa W3M0KEHBI TOIHO (B paMKaxX MPOTpaMMBI Kypca WM JISKIHOHHOTO Kypca) M TOYHO.
CrocoOHOCTD CaMOCTOSATEITBHO MBICIIUTB, SICHO U ITOCIEA0BATEIFHO H3JIaraTh COAEPKAHNE OTBETa, yMEHHE 0000IIaTh MaTepHal,
JenaTh BEIBOABL. IIpaBuibHBIC OTBETHI HA JOMOIHUTEIbHBIE (IPOBEPOUHBIE) BOIPOCH! B paMKkax Ounera. [TogpoGHOe n3noxeHne
OCHOBHBIX MOJI0KEHHI 0TBeTa B JIcTe ycTHOTO onpoca.

«XopomIo»: Bce BompocCs! mii 0AMH U3 HUX B IEJIOM PACKPBITHI, HO M3JI0KEHBI HEIOCTaTOYHO IIOJIHO (He MeHee, yeM Ha 80
—90 %), mb0 B OTBETE coAepkaTcs HETOYHOCTH (B TEPMHUHAX, XPOHOJIOTHH, B HA3BaHUU TEPMHUHA NP TIOHUMAaHUH €0 CYTH H T.JI.).
Hanuune nocrtaTrouHo noapoOHeIX 3amuceil B JIucre ycTHOrO ompoca.

«Y IOBIIETBOPUTEIBHO»: W3znoxxeHne Kaxa0ro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OIIMOKH B ITEPHOIM3AIIIX,
KTacCU()UKANUsIX, TPAKTOBKE OCHOBHBIX MOHATHH U T.7. He3HaHHe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMIECHCHPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MperoaBaTelsl) IpH COOTBETCTBYIOMIEH 3anucu B JIucte ycTHoro onpoca. HemocnenosarensHoe
U3JI0’KEHNE MaTepuana, HeyMeHHe eNIaTh BBIBOIBI.

«HeymoBieTBOpHTEITHEHON: OrtcyrctBue 3ammceif B JIucte ycTHOTO Ompoca, 0TKa3 OT OTBETa, MOJAMEHa OHOTO BOIIpoca
JpYyTUM, HaTW4ue mmapraiky. V3inoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHMe OCHOBHBIX HOHSTHI U TTOJIOKEHUH TEMBIL.
Hecnoco6HOCTB CBA3HO U3NOKUTH MaTepHal.

ITpu moBexeHny 3a4dera ¢ OLEHKOH B popMe KOMITBIOTEPHOTO TECTHPOBAHHUS KPUTEPHSIMHU OIICHKH SBISIOTCS:

«OtauuHO»: INomyuernne 6omee 90 % OGanIoOB MO TECTY MPH BHINOJHEHNH TECTA 3@ PEITTAMCHTHPOBAHHOE BPEMSL.
«Xopouo»: Iomyuenue ot 75 10 90 % OannoB Mo TECTy IMPHU BHIMOJHEHHU TECTA 3a PErIaMEHTHPOBAHHOE BPEMs.
«Y IOBIETBOPUTENBHOY: IMonyuenne ot 50 no 75 % GanIoB MO TECTY NPH BHINOJIHEHUH TECTa 33 PETIIaMEHTHPOBAHHOE

6. YHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iUTEpaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOM, 3I1. aapec
JI1.1 | Iuneumkos B.H. [IporpamMmmupoBanue Ha sI3bIKE Mockga: [{uanor-MU®U, 2014,
accembnepa IBM PC : yuebnoe http://biblioclub.ru/index.php?
mocobue page=book&id=447687
JI1.2 | Hosuxos [O.B. OCHOBBI MUKPOTIPOIIECCOPHOI M.: BUHOM, 2012,
TEXHUKHU: Y4eOHOe mocooue

6.1.2. Jlono/HUTEILHAS JINTEPATYpa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI2.1 | Jauunos U.A. OO01as SIEeKTPOTEXHHUKA C M.: Bricmias mkona, 2000,
OCHOBaMH DJICKTPOHHKH: YueO.
nocobue
JI2.2 |BonoBo3oB AM MHUKpPOKOHTPOIIIEPHI AJIS Bomorna: Undpa-Umxenepus, 2016,
CHCTEM aBTOMATHKH : yueOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=444183
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTEIHN 3arnaBue bubnuorexa WznarenbcTBo, TOA, 311. azipec
JI3.1 | Xycaunos P.3., [IporpammupoBanue Yemnstounck, Yurex-IIpodu, 2013,
Kaganos A.B. MHUKpOKOHTpoiutepa ATmega www.nf.misis.ru
8535 na accemOnepe:
Meroamyeckue yka3saHus K
BBITTOJTHEHHIO JIAOOPATOPHBIX
pabot
JI3.2 |Amues M. T. Mukponpoueccopsl 1 Homkap-Ona: IToBomxckuit
Bykanosa T. C. MHKPOITPOIIECCOPHBIE CHCTEMBI TOCYJapCTBEHHBIN TEXHOJIOTHUCCKUI
yIpaBieHUs. 8-pa3psIHbIe yHUBepcuTeT, 2016,
npoueccopsl cemetictsa AVR: https://biblioclub.ru/index.php?
J1a00paTOPHBII MTPAKTUKYM page=book red&id=459452
JI3.3 | backos C.H. OCHOBBI MUKPOTIPOIIECCOPHO H® HUTY MHUCuC, 2016,
TEXHUKU: MeToIMIecKre https://Ims.misis.ru
YKa3aHUsl 17151 BBITIOTHEHHS
KypCcOBOii paboThI
6.2. Ilepeyens pecypcoB HH(OPMANHOHHO-TeJIEKOMMYHHKAHOHHOH ceTH « AHTEpHET»
I1 opUIHATBHBINA caliT KoMmaHuu Atmel www.atmel.com
32 | OcHOBBI MUKPOIIPOLIECCOPHON TEXHUKU https://Ims.misis.ru
93 | Poccuiickas HaydHas »neKTpoHHAs OMOIHOTEKA www.elibrary.ru
24 |H® HUTY MUCuC www.nf.misis.ru
75 | KubepJlennka https://cyberleninka.ru/
6.3 IlepeueHb MporpaMMHOro odecneyeHus
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
1.5 |MATLAB & Simulink
6.4. Ilepeyenb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodecCHOHAILHBIX 023 JaHHBIX
U.1 | 1. http://xadenpa-33.pd/ - caliT kadeapsr « DIESKTPOIHEPTETHKA UITICKPOCKHUKA)).
N2 |2. www.atmel.com — opuuManbHbIi cCalT KoMmnaHuu Atmel.
.3 | 3. http://Wwww.gaw.ru/ - CipaBOYHHK TIO 3JIEKTPOHHBIM KOMITOHEHTAM.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcHarenne
139 VYyeOnas naboparopust (kKommbioTepHbli | Kommuiekt  yueOHoit  mebenmu Ha 24 Mecta A
KJIacc) Kabuner KypCOBOTO U | oOygaromuxcsi, 12 CTamMOHapHBIX KOMIIBIOTEPOB  JUIA
JUIUIOMHOTO MPOEKTHPOBaHUS, | oOydaromuxcsi, |  CTaIMOHAPHBI  KOMIBIOTEp IS

CaMOCTOSITENBbHOM paboThI 00yJYarOIUXCs

npernojaBatest (BCce C BBIXOJOM B HHTEPHET), HPOEKTOD,
9KpaH HACTCHHBIN, KOMMYTAaTop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, komonku, moctynm k SUOC
Vuausepcurera MUCHUC wuyepe3 nuuHBIl KaOHHET Ha
mwiatpopme LMS Canvas u Moodle, nuiieH3MOHHBIE

nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA J1JIAA OBYYAIOIIIUXCSA

B mporiecce n3ydeHns TUCIUIUIMHEI BRIICIAIOT JIBa BUIa CAMOCTOSTENBEHON paboTHL: - ayTUTOpHAS; - BHEayAUTOPHAs. AyITUTOpHAas
caMocCTOsTeNIbHasA paboTa M0 JUCHUIIIHHE BRIMOTHACTCSA HA YUeOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIpernoaBatels. BHeaynuTopHas
camocToATenbHas paboTa - muanupyeMas yueOHast padota 00ydaronmMes, BBIIOTHsIEMasi BO BHEAyIUTOPHOE BPEMS 10 3a1aHUIO0 U
IPH METOANYECKOM PYKOBOJICTBE MPETIOIaBaTels, HO Oe3 ero HelmoCpeCTBEHHOTro yyacTus. CaMocTosITeNnbHas paboTa, He
IpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIIINHEI, PACKPHIBAIOIISH 1 KOHKPETHU3UPYIOIIEH ee coJiepikaHne, OCYIIECTBIICTCS
00yJarnmmMcs HTHALIMATHBHO, C ETbI0 peaan3aiui cCOOCTBEHHBIX YU€OHBIX  HAYYHBIX HHTepecoB. /s 6onee 3¢ eKTHBHOTO




BBIIOJTHEHUSI CAMOCTOATEIBHON paboThI O AUCIUILTHHE NIPENoaBaTedb PEKOMEHYEeT NICTOUHUKH AT paOOTHI, XapaKTepU3yeT
Han0oJiee paluoHaIbHYIO METOANKY CAMOCTOSITENILHON PaboThl, IEMOHCTPUPYET paHee BHIOIHEHHbIE 00yJaouMucs paboThl U T.
1. Buzer 3amanuii U1 BHEQyIUTOPHOH CaMOCTOSTEIbHON pabOTEL, UX COJep)KaHNe U XapaKTep MOTYT HMETh BApPHATHBHBIN 1
nuddepeHIpoBaHHEIA XapaKTep, YIUTHIBaTh HHIUBHIYAIbHBIE 0COOEHHOCTH 0Oydatomerocss. CaMoCTOSATENbHAs paboTa MOXKET
OCYILECTBISITHCS MHIUBUIYyAIbHO WM TPYIIAaMH CTyAeHTOB online (paboTa B 2EKTPOHHONH HHPOPMALMOHHO-00pa30BaTENbHON
cpene HUTY «MUCuC» (3MOC), yacThio KOTOPOI HEMOCPEACTBEHHO NPEIHA3HAYCHHOH sl OCYIIECTBICHUS 00pa30BaTEIbHOTO
mpoliecca sIBIsieTcss NEeKTPOHHbBIN 00pa3oBarenbHbIN pecypc LMS Canvas.) 1 Ha 3aHATHSX B 3aBHCHMOCTH OT II€JH, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOATENIBHON PabOTHI, yPOBHS CI0KHOCTH. BO3MOXXHO IIpOBeieHNEe CHHXPOHHOM paboThI CO
CTyAEHTaMU ¢ ucroib3oBanueM Microsoft Teams mim Zoom. KoHTpoIb pe3yinbTaToB BHEAYAUTOPHOH CAaMOCTOSTEIBHON PabOTHI
OCYIIECTBIIETCA B IIPEenax BpeMEHH, OTBEICHHOTO Ha 00s13aTeIbHBIC YIeOHbIC 3aHATHA 10 TUCIUIUINHE Ha MIPAKTHYECKUX ,
71a00PATOPHBIX 3aHATHAX.




