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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 | Hayuno-nccnenoBarensckast paboTa

2.1.4 |IIporpaMMHBbIE CUCTEMbI HHXXEHEPHOTO aHAIM3a

2.1.5 | CpenctBa HHPOPMATH3AIUK B METALIYPIUU

2.1.6 | CpenctBa nHGOPMATHU3AIUHN B SHEPTETUKE

2.1.7 BeruuciaurenbHbie CUCTEMBI, CETU U TCIICKOMMYHHUKAIIUH

2.1.8 | SI3bIKM IPOrpaMMHUPOBAHUS

2.1.9 | KomnslotepHas rpaduxa

2.1.10 | Apxurektypa OBM u cucrem

2.1.11 |HMudopmaTuxa

2.2 JucunmianHbl (MOXYJIH) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHOW THCHUIINHDBI (MOAYJIs) HEOGXOHMO KaK
NpeanecTBYIee:

3. PE3YJIBTATBI OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIETEHIIUSIMHA

IIK-1: Cioco6eH BHINOJIHATH Pad0ThHI N0 KPUTHYECKOMY AHAIN3Y (PYHKIMOHHPOBAHUS TEXHUYECKHX CHCTEM, BHISIBJIATH
00beKThl HH(pOPMATH3ALMH U OCYIIECTBJIATL Pa0OTY 10 CO31aAHUI0 MJIM COBEPLICHCTBOBAHUIO HHPOPMALIHOHHOM CHCTEMbI

3HaTb:

ITK-1-31 pa3sHOBHIHOCTH CITIOCOOOB IIPOBEACHHS H3MEPEHUH AEKTPHUCCKUX U HE TEKTPHUISCKAX BEIIIINH

OIIK-2: CnocoGeH NOHMMATH IPHHLIMIBI PA0OTHI COBPEeMEHHbIX HH(POPMALMOHHBIX TEXHOJIOTHI H IPOrPAMMHBIX CPE/ICTB,
B TOM 4YHCJIe 0Te4eCTBEHHOI'0 IPOM3BOACTBA, U HCII0/Ib30BaTh HX IIPH PellIeHHH 32124 NpodeccHOHAIbHOHI JeATeIbHOCTH

3HaThb:

OIIK-2-31 pa3HOBHAHOCTH CHOCOOOB MPOBEICHUS N3MEPEHUH AIEKTPUIECKUX U HE AMEKTPUIESCKIX BETHINH

ITK-1: CnocodeH BLINOTHATH PA0OThI N0 KPUTHYECKOMY AHAIN3Y (PYHKIIMOHHPOBAHNUS TEXHUYECKHX CHCTEM, BbISBJIATH
00beKThl HHPOPMATH3AIMH U OCYLIECTBJSATH PAGOTY MO CO3/IAHUI0 WJIH COBEPIIEHCTBOBAHUIO HHPOPMANMOHHOI CHCTEMBI

YMmerb:

[IK-1-Y1 aHanu3upoBaTh U CHHTE3UPOBATH UMEIOLIYIOCS HH(OPMAIIUIO, HHTEPIPETHPOBATH PE3yNIbTaThl AKCIEPUMEHTA

OIIK-2: Cnoco6eH MOHUMATH NPUHIUIBI PA00THI COBPpeMEHHBIX HHPOPMANMOHHBIX TEXHOJIOTHIl M MPOrPAMMHBIX CPeICTB,
B TOM YHCJIe 0Te4eCTBEHHOr0 MPOM3BO/CTBA, H HCMOJIb30BATh UX MPH PeleHHH 32124 NPodeccHoOHAIbHOI AeATeJTbHOCTH

YMmerb:

OIIK-2-VY1 aHanu3upoBaTh ¥ CHHTE3MPOBATh UMEIOIIYIOCS HH()OPMALIUIO, HHTEPIIPETUPOBATE PE3YABTATHI SKCIICPUMEHTA

IIK-1: Cioco6eH BBHIMOJIHATH PA00THI M0 KPUTHYECKOMY AHAJIHN3Y (PYHKIMOHHPOBAHUS TEXHUYECKHX CHCTEM, BBISIBJATH
00beKTHl HHPOPMATH3ALUMH U OCYIIECTBJIATH Pa0oTy MO CO3IaHUI0 UJIU COBEPIIEHCTBOBAHMIO MH()OPMAIIMOHHON CHCTEMBbI

Baagers:

ITK-1-B1 Meromamu pacuera rmorpemrHocTeil QyHKIHiH, NpUOIMKEHHBIX 3HAYCHHUH ITapaMeTPOB MPHU OIICHKE OCHOBHBIX
MIPOU3BOJICTBEHHBIX (POHIOB

OIIK-2: CnocoGeH NOHMMATH IPHHLIMIBI PA0OTHI COBPeMEHHbIX HH(POPMALMOHHBIX TEXHOJIOTUI M POrPAMMHBIX CPEACTB,
B TOM 4YHCJIe 0Te4eCTBEHHOI'0 IPOU3BOACTBA, U HCII0JIb30BAaTh HX IIPU PellIeHHH 32124 NpodeccHOHAIbHOMI JeATeIbHOCTH

Baanernb:

OIIK-2-B1 meromaMu pacdera MOTpeNIHOCTEH (HYHKIIUHA, TPHOIIKCHHBIX 3HAYCHUH TapaMeTpOB IIPH OLIEHKE OCHOBHBIX
MPOU3BOCTBEHHBIX (POHIOB




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 8 6 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
cXxeMa MUKPOKOHTpOJIIepa
SIEMENS /JIex/

1.2 Cucrema 0003HaueHUH 8 10 | OK-1-31 IIK-1- | JI1.2J12.1J13.
MHUKPOKOHTPOJIJIEPOB V1IIK-1-B1 1J13.2
SIEMENS. OIIK-2-31 2132253 54
LloxoneBka OIIK-2-V1 25
MHUKpPOKOHTpOJIIepa OIIK-2-B1
ATmega8535 /TIp/

1.3 3HaKOMCTBO C 8 4 IK-1-31 IIK-1- | JI1.2J12.2J13. P1
TinkerCAD /J1a6/ V1T1IK-1-B1 1J13.2

OIIK-2-31 21223334
OIIK-2-Y1 25
OIIK-2-B1

1.4 AHanu3 anbTepHATUBHBIX 8 5 ITK-1-31 TIK-1- JI1.1
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 212223 54
SIEMENS. 25
JucaccembnupoBanue
nporpammHoro xoxa /Cp/

Paznen 2. Paspea 2.
Perucrpsi

2.1 [TamsTh MpOrpamm. 8 4 TIK-1-31 TIK-1- | JI1.2J12.2J13.
OrniepaTuBHAS MAMSTh. Y1 IIK-1-Bl1 2
DHeproHe3aBUCHUMasi MaMATh OIIK-2-31 21222354
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- 8 7 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 212233 34
OIIK-2-B1 25

2.3 [Tpumenenue Taiimepon 8 4 TIK-1-31 IIK-1- | JI1.2J13.1 P2

/J1a6/ V1IIK-1-Bl J3.2
OIIK-2-31 313233 54
OIIK-2-Y1 25

OIIK-2-B1




24 ITamare nporpamm. ITamsars 5 [K-1-31 IIK-1- J1.1
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 212233524
Tabnuia BEKTOPOB H 25
o0paboTka
npepepbiBanuid. /Cp/

Paspgea 3. Pa3znea 3.
Taiimepbl

3.1 8-OUTHBIN TaliMep-CUETINK 4 IMK-1-31 IIK-1- | JI1.2J12.2J13.
TO. 16-OutHBII TaliMep- V1IIK-1-B1 2
cueruuk T1. 8-OUTHBIN OIIK-2-31 212233524
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
reseparop. BHemnuii curnan
cuHxpoHu3anuu. ['eneparop ¢
pHenrHed RC-11enoukoi.
Buyrpennuit
kanuOpoBaHHbIH RC-
re’eparop. AHaJOTOBBIN
kommaparop /Jlex/

3.2 8-OUTHBIN TaliMep-CUeTYHK 10 ITK-1-31 TIK-1- JI1.2J13.1
TO VY1TIIK-1-B1 J3.2
16-OuTHBII TaliMep-CIETIHK OIIK-2-31 012233 54
T1. 8-mu pa3psiaHbIe OIIK-2-Y1 25
TaliMephl B peKUME HTUPOTHO OIIK-2-B1
-UMITYJIbCHOM MOTYJISIIAU

Mp/

33 YcrpoiicTBo u paboTa MopToB 6 MK-1-31 TIK-1- | JI1.1J13.1 P3
BBOJa-BbIBOIa MK ATmega V1 IIK-1-B1 JI3.2
328 /J1a6/ OI1K-2-31 212293 54

OIIK-2-Y1 25
OIIK-2-B1

34 CrenuanbHbIA pErucTp Co- 4 IMK-1-31 TIK-1- JI1.2J13.1 P4

crostaust SREG /J1a6/ VY1TIIK-1-B1 J3.2
OIIK-2-31 21223334
OIIK-2-Y1 25
OIIK-2-Bl

35 BrlmosiHeHNE KOHTPOJIBHOM 6 ITK-1-31 TIK-1- J.1 P5

paboter. /Cp/ V1T1IK-1-B1 JI1.2712.1
OIIK-2-31 JI2.2713.1
OIIK-2-Y1 JI3.2J13.3
OIlK-2-B1 212253 54
25
Paznen 4. Pa3zgen 4.
Nupnkanus

4.1 AHanoro-uuppoBoii 4 ITK-1-31 TK-1- J1.1
npeoOpa3oBaTelb. V1IIK-1-B1 JI1.2J12.1
CeMHCerMEeHTHBIM OIIK-2-31 JI2.2J13.2
uuaukatop. /Jlex/ OIIK-2-V1 D1 32253 54

OIIK-2-B1 25

4.2 CeMHCerMeHTHBIN HHINKATOP 5 IMK-1-31 IIK-1- | JI1.2J12.2J13.
JluHamudeckast MHIUKALIAS V1IIK-1-B1 2
CHMBOJIOB OIIK-2-31 213253 54

/Cp/ OIIK-2-Y1 25

OIIK-2-B1




43 Unnukarusa. OCHOBEI 8 5 TIK-1-31 IIK-1- JI1.1
00paboTKH V1 IIK-1-B1 JI1.2J12.1
MH()OPMAMOHHBIX CHTHAJIOB OIIK-2-31 JI2.2713.1
JUISL UHAUKALIUU OIIK-2-V1 JI3.2 JI3.3
anementa /Cp/ OIIK-2-B1 21323354
35
4.4 [ToaroroBka k 3auety ¢ 8 15 [MK-1-31 TIK-1- JI1.1 KM1
omnenkoit /Cp/ V1T1IK-1-B1 JI1.2712.1
OIIK-2-31 J12.2J13.1
OIIK-2-V1 J3.2
OIIK-2-B1 31323354
25
4.5 [IpoBenenue 3auera c 8 4 TK-1-31 IIK-1- J1.1 KM1
OIICHKOM /DK3amMen/ V1IIK-1-B1 JI1.2J12.1
OIIK-2-31 J12.2J13.1
OIIK-2-Y1 J3.2
OIIK-2-B1 213233435
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KoHnTtponwsHoe Iposepsembie
KM MepoTpHATHE HHIIKATOPB Bompocs! a7 moATOTOBKH
KOMITCTCHIIU I
KM1 Teopernueckue OIIK-2-31;0I1K-2- 1. OcHOBHBIE XapaKTEpUCTUKN MUKpPOKOHTposuiepa ATmega 8535.

BOIIPOCHI ISt
MOJTOTOBKH K
IIPOMEKYTOUHON
aTTecTaluu

V1;0IIK-2-B1;I1K-1
-3L;IK-1-V1;IIK-1-
B1

2. OpraHu3zanys naMsaTiH MUKpoKoHTposuiepa ATmega 8535.

3. IIpepbIBanus MUKpokoHTpoJIepa. Tabauia npepeIBaHUH.

4. IlopTs! BBOJA BBIBOJIA MUKPOKOHTpoJuiepa ATmega 8535. IIpunnun
HACTPOMKH M OCHOB-HBIC PETUCTPEL.

5. 8-u pazpsaHbIe TaitMephl cueTunku. Peskum 6picTporo HIIMM.

6. 8-1 pa3psaaHbIC TaliMepbl/CICTINKH. PeXXUM IIEHTPHPOBAaHHOTO
(dazosoro) LIINM.

7. 8-u pa3psaHbIe TaltMephl/CUeTUNKU. Pexxum cOpoca Ipu coBNaIeHUN.
8. AnanoroBo-nudpoBoii npeobpa3oBaTeb MUKPOKOHTPOJLIEPA
ATmega 8535. [IpuHnun Ha-CTPOMKYU U OCHOBHBIE PETUCTPHL.

9. Mcnonp30BaHue NpephIBaHUI IIpu paboTe ¢ aHAIOTOBO-III(POBEIM
npeoOpaszoBaTeneM MUKpo-KoHTposiepa ATmega 8535.

10. PexxuMbl pabOTHI HHAMKAIIUK MUKpOKOHTposutepa ATmega 8535.
11. KakimM 00pa3oM peannsyercs ynpaBieHHe THPUCTOPHBIM
npeobpazoBatenem ¢ nomoursio CUDY?

12. Iy vero HeoOX0AMMa CHHXPOHHU3AIHS C CEThIO?

13. KakimM oOpa3oM 3a1aéTcst yroil yrpaBieHHs?

14. TosicanTe IpUHIMI PabOTHI MPUHIUIHAIBHOH cxembl CUDY?

15. Kakum o6pazom GopMUPYIOTCS TPSIMOYTOJIbHBIE UMITYJIBCHI?

16. Kakas nHTerpajibHasi cxeMa Ha3bIBae€TCs MUKPOKOHTPOJLIEPOM?
17. Kaxkast uHpopManus XpaHUTCS B TAMSTH JTaHHBIX
MUKPOKOHTpOJLIepa?

18. Kakas uH(pOpMAIUs XpaHUTCS B TIAMATH IPOTPaMM
MHUKPOKOHTpoJIIepa?

19. Kakast naMaTh MUKPOKOHTPOJIJIEPA SBISECTCS SHEPIOHE3aBUCUMOIA?
20. Yem ompenenseTcs pa3psAHOCTb MUKPOKOHTpoIIepa?

5.2. Ilepeuenb paGoT, BHINOJIHSIE

MbIxX no gucuuniauHe (KypcoBasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon Hazpanue Iposepsemvie
paboThI paboTI HHIMKATOPLI Copnep:xanue pabOTHI
KOMITeTeHIuit
P1 Jlaboparopras IK-1-31;IIK-1- 1. Uem oTimmgaroTcst nH(GPOBBIC BXOIBI/BEIXOBI OT aHAIOTOBBIX?
pabora Nel VLIIK-1-B1 2. Kak B k0Jie HACTPOUTH IIU(PPOBOH BEIXOJ HA 3aIMCh NaHHBIX? Ha
3HaKOMCTBO C gyreHue?
TinkerCAD 3. Kakue koMaH/1bl HO3BOJISIOT 3alIMCaTh U IPOYUTATh JAHHBIE U3

I (POBOTO WM aHAIOTOBOTO BXOa?
4. Yto takoe IIIMM? IIpeumymiecta u Henpoctarku [IIMM.
5. Uem otnuuaercs pexxum OUTPUT ot pexxuma INPUT?




P2 Jlaboparopras IK-1-31;1IK-1- 1. Ykaxwute pazpagaocts Taitmepa T0? T1? T2?
paboTa Ne2 YI;IIK-1-B1 2. Kakue QyHKIIMH B IpOrpaMMe MOTYT BBITIOJIHSTH TaiMepbI?
[Ipumenenue 3. [lepeunciuTe perucTphl BBOAA/BBIBOIA, YIPABISIONINE PabOTOM
TaliMepoB Taitmepa T0?
4. B kakux pexxumax ¢ [IIMM moryt pabotath TaiiMepsl
MHUKpPOKOHTpoJuiepa Atmega8535?
5. Kak HactponTs TaitMepsr TO/T2 amst paboTHI B peXXUMax OBICTPOTO
mnm?
P3 JlaGopaTopHas OIIK-2-31;0TI1K-2- 1. CKOJBKO MOPTOB UMEET MUKPOKOHTpOJIIep Atmega8535
pabora Ne3 V1;0IIK-2-B1;I1K-1 | 2. Kakue peructpsl onpenenstor pexxuM paboTs! nopra? IloscHure nx
YerpoiicTBo u S31LIIK-1-Y1;IIK-1- | HaznaygeHue.
paboTa mopToB B1 3. Ompenenute peructpsl paboTs! mopta C ecnu U3BECTHO, UTO 2 OuTa
BBO/1a-BBIBOJIa MK nopta paboTaloT Ha BBOJ JaHHBIX, OCTAJbHbIE Ha BBIBOJL.
ATmega 328 4. Yem oTiimyaercs B AcceMOJiepe TMPEKTUBA OT HHCTPYKIIUHU?
5. Jlns Kakux 1enelt ncroins3yercs: TUpeKTHBH «.defy, «.csegy», «.org»?
6. Kakue HHCTPYKIIMH MO BBIMOJIHEHHIO JOTHYECKUX OTepaLnii BbI
3HaeTe?
7. Kak HaJloXWUTh MacKy Ha CYNTHIBAEMOE 3HAUCHHE PETHCTPa
COCTOSIHUSA?
P4 JlaGopaTopnas OIIK-2-31;0I0K-2- 1. Inst yero mpeAHa3HAYEH PErucTp COCTOSHUS?
pabora Ned Y 1;0IIK-2-B1;ITK-1 | 2. IlepeuricnuTe OUTHI COCTOSHUS U MX Ha3HAYCHHUE.
CrernuanbHBIHA B1;IIK-1-YI;IIK-1- | 3. [Ipu BHIOJIHEHUN KaKUX OTepalyid u3mensercs ¢uar aynsa? diar
peructp co-crosiHus | Bl oTpuIaTenbHOTo 3HaYeHus1? dar 3Haka?
SREG 4. IIpu cymMMHpOBaHUH JBYX 4-X pPa3psAHBIX YUCEN Kakue OUThI
perucTpa CoOCTOSIHUSA MOTYT U3MEHUTD CBOE 3HaueHue? JIByx
BOCbMHUPA3PSAIHBIX?
5. Kaxkoii OUT peructpa COCTOSIHUSI OTBEUAET 3a pa3pelie-Hue padoThl
BCEX NpepbIBaHUI?
6. Kak cBsi3aHBI ApYT ¢ ApyroM (irarn: 3HaK, OTPHUIA-TEIFHOE 3HAUYCHHE,
nepernoaHeHne?
7. JAns xakux uenel ucnoapsyercs our T?
P5 KoHnTposnbHas OIIK-2-31;0I1K-2- | KonTponbHast paboTa BKIOYAET B ceOs pacueT CISAYIOIINX 3aaHUN:

(momarHsis ) pabora

V1;0IK-2-B1;[1K-1
S31IIK-1-V 1;[TK-1-
BI

3amanue Nel. Pa3paboTaTh TOTHUECKYIO CHCTEMY aBTOMATH3AINT —
COCTaBHTH IIPOTPAMMY JJISI CBOETO BapHaHTa MO Peai3alliy 3aJaHHBIX
JIOTHYECKUX YpaBHEHHUH. PaboToCcmocoOHOCTh MPOTpaMMBbl IPOBEPUTH C
MOMOIIIBIO JIBYX BO3MOYKHBIX BAPHAHTOB, YTOOBI OTBET ObLT paBeH "0" u
"1". IlpuBecTH MpOrpaMMHBII KO Ha s3bIKke Assembler 1 CKpHUHBI
CUMYIIATOpa MUKPOKOHTposulepa AVR, noarsep:xaaromue
paboTOCIIOCOOHOCTh MTPOTPAMMBI.

3anmanueNe2. Pa3paboTarh mporpaMmy, OCYIIECTBISIONTYIO
CYMMHPOBaHHE IBYX 4-X pa3psAAHBIX IBOMYHBIX dHcel. [lepBoe amcio
nonaercs Ha BeiBoAbI PAO-PA3, Bropoe PA4-PA7, pe3ynbTar BeIBO-
Jqutcs B mopT «C».

5.3. OueHo4yHbie MaTepPHAJIbI, HCIOJIb3YyeMble VI IK3aMeHa (onucaHue OMJIeTOB, TECTOB H T.I1.)

HpOBeZ[eHI/IC 9K3aMCHa HE MPEAYCMOTPECHO.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
HpeIyCMaTPUBACT CIEAYIOIINE PE3YJIbTAThl U KPUTEPUH OLICHHUBAHHUS:

«3a4YTCHO»: BrimoHeHbB! Bce 3aJaHus KOHTpOJ’IBHOﬁ pa6OTBI, 1mbo JA0NYHICHbBI HE3HAYUTCIIbHBIC OIIMOKHU npu
BBIITOJTHCHHUH.
«HC 3a4YTCHO»: CTyI[eHT HC BBINNOJHUII WIW BBIIIOJHWUII HEIPABUJIBHO 3alaHUsL KOHTpOJ’IbHOﬁ pa6OTLI.

ITpu omeHKe pe3yNIbTaTOB 3aMIUTHI OTYETOB IT0 JTAOOPATOPHBEIM paboTaM HCIIONB3YeTCsl OMHapHAas CHCTeMa («3adTeHO» / «HE
3a4TEHO), KOTOpas IpeIyCMaTPUBACT CIIEAYIOIINE PE3yIIbTaThl M KPUTEPHH OLCHUBAHUS:

«3a4TEHOY - BBITIOJIHEHBI BCce 3a1aHusl 1aO0PaTOPHOH pabOTHI, CTYAEHT OTBETHII Ha BCE KOHTPOJILHBIE BOTIPOCH.

«He 3a4TeHO» - CTy/IEHT He BBITOJTHIII WM BBITOIHIUI HEPaBUIIEHO 3a/1aHMs JTa00paTOpHO# pabOoTHI, CTYIEHT OTBETHII HA
KOHTPOJIBHBIEC BOIIPOCHI C OIIHOKAMH ITH HE OTBETHII Ha KOHTPOJIBHBIEC BOIIPOCEHL.

OueHka pe3ysIbTaToOB 3a4€Ta C OLEHKOMH OCYIECTBISETCs 10 OANBHON cucteMe («OTIIMYHOY, «XOPOIIO», KYIOBIETBOPHTEILHOY,
«HEYIOBIIETBOPUTEIILHOY). 3a4€T C OLIEHKOW CUUTACTCS IIPONHACHHBIM YCIIEHIHO, €CIIH TIPU €ro IPOBEICHHUH MOJTy4eHa OlICHKa He
HIDKE «yIOBJICTBOPUTEIBHOY.

[Ipu noBeneHNy 3aueTa ¢ OLIEHKOI KPUTEPUSIMU OLICHKH SIBIISIOTCS:

«OTIMIHO»: Bce Bompoca Omitera u3M0KEHBI IMOJTHO (B paMKaxX IPOrpaMMBI Kypca WIIH JIEKIIHOHHOTO Kypca) M TOYHO.
CrocoOHOCTD CaMOCTOSATENTBHO MBICIIUTB, SICHO U ITOCIEA0BATEIFHO H3JIaraTh COAEpKAaHIE OTBETa, yMEHHE 0000IIaTh MaTepHal,
JenaTh BEIBOABL. IIpaBUibHBIC OTBETHI HA JOMOIHUTEIbHBIE (IPOBEPOUHbIE) BOIPOCH! B paMKkax Ounera. [TogpoGHOe n3noxeHue
OCHOBHBIX MOJI0’KEHHH oTBeTa B JIucTe ycTHOTO onpoca.

«XopomIo»: Bce BompoCH! MM 0IMH U3 HUX B IEJIOM PACKPBITHL, HO HU3JI0KEHBI HEIOCTaTOYHO TTOJTHO (He MeHee, yeM Ha 80
—90 %), b0 B OTBETE COAEPKATCA HETOYHOCTH (B TEPMHHAX, XPOHOJIOTHH, B HA3BAaHUU TEPMHUHA NP IIOHUMAHHH €TI0 CYTH H T.JI.).
Hanuuue nocraTouno noapoOHbIX 3anuceit B JIucte ycTHOTO onpoca.

«Y IOBIIETBOPUTEIBHO»: W3noxxeHne KaXaoro Bolpoca B He MeHee, ueM Ha 60 %, rpyOble OIMMOKH B NMEPHOAN3AINAIX,
KTacCU(UKANNAX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHMe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMIICHCHPOBAHO JPYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MperogaBaTelis) IpH COOTBETCTBYIOMIEH 3anucH B JIucte ycrHOTO onpoca. HemocnenosarensHoe
U3JI0’KEHNE MaTepuana, HeyMeHHe 1eNIaTh BBIBOIbI.

«HeynoBneTBopUTEILHON: OrcyrcTBue 3amnuceil B JIucre ycTHOTO orpoca, 0TKa3 OT OTBETA, HOAMEHA OJHOTO BOIPOCA
JApYyTuM, HaIH4He mmapranky. V3inoxxerne BonpocoB MeHee, 9eM Ha 60 %. He3HaHMe OCHOBHBIX HOHSTHH U TIOJIOKCHUH TEMBIL.
HecnocoGHOCTH CBSI3HO U3T0KUTH MaTepual.

IIpn moBeneHNM 3aueTa ¢ OLEHKOI B JopMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMH OLCHKH SBIISIOTCS:

«OTnu4HO»: Iomyuenue 6onee 90 % OangoB MO TECTY MPU BHINOIHEHHH TECTA 3@ PEITTAMEHTHPOBAHHOE BPEMsL.
«Xopo1io»: Iony4yenue ot 75 mo 90 % GaIOB MO TECTY MPH BBHIMOJIHEHHH TECTa 32 PETVIAMEHTHUPOBAHHOE BpPEMSI.
«Y IOBJIETBOPUTEIHLHOY: IMomrygenue ot 50 mo 75 % GaJIOB IO TECTY MPH BHIMOJHEHHN TECTa 32 PETJIaMEHTHPOBAHHOE

6. YHEBHO-METOJANYECKOE 1 THOOPMALIMOHHOE OBECITEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBoO, rOf, 311. aapec
JI1.1 | IIunsmukos B.H. ITporpaMMupoBaHue Ha A3bIKE Mocksa: Iuanor-MU®U, 2014,
accembiiepa IBM PC : yuebnoe http://biblioclub.ru/index.php?
nmocooue page=book&id=447687
JI1.2 | Hosuxos [O.B. OCHOBBI MUKPOTIPOIIECCOPHOM M.: BUHOM, 2012,
TeXHHUKU: Y4ebHoe mocodue

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI2.1 | JanmmoB U.A. OO011ast AIEKTPOTEXHUKA C M.: Bricmas mkoaa, 2000,
OCHOBaMH JJICKTPOHUKU: YueO.
nocobue
JI2.2 |Bonoso3o AM MUuKpOKOHTPOJLIEPHI IS Bomnorna: Undpa-Umxenepus, 2016,
CHCTEM aBTOMATHKH : Y4COHOE http://biblioclub.ru/index.php?
nocooue page=book&id=444183
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBo, rOf, 311. aapec
JI3.1 |XycanHnoB P.3., ITporpamMupoBanue Yensabunck, Yarex-IIpogu, 2013,
Kauanos A.B. MUKpOKOHTpoJuiepa ATmega www.nf.misis.ru
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pabor




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI3.2 [Amues M. T., Muxkponpoueccopsl 1 Hourxap-Ona: [ToBomxckuii
Bykanosa T. C. MHKPOIPOLIECCOPHBIC CHCTEMBI TOCYIapCTBEHHBI TEXHOJIOTUICCKUI
yIIpaBieHus. 8-pa3psiHble yHUBepcHTeT, 2016 ,
nporeccopsl cemericta AVR: https://biblioclub.ru/index.php?
1a00paTOPHBIHM MPAKTUKYM page=book red&id=459452
JI3.3 | backos C.H. OCHOBBI MUKPOTIPOLIECCOPHOM H® HUTY MUCuC, 2016,
TEXHHUKH: MeToandeckue https://lms.misis.ru
yKa3aHUS JUIA BBITIOTHCHUS
KypcoBOil paboTsI
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKAHOHHOM ceTH « AHTEpHET»
91 oUIMANBHBINA CalT KoMIaHuu Atmel www.atmel.com
32 | OcHOBBI MUKPOIIPOIIECCOPHON TEXHUKU https://Ims.misis.ru
33 | Poccuiickas HaydHas aMeKTpoHHAs OHONIHOTEKA www.elibrary.ru
D4 |H® HUTY MUCuC www.nf.misis.ru
35 | KubepJlennka https://cyberleninka.ru/
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
I1.1 |Mathcad 14.0 University Classroom Perpetual
1.2 |MATLAB & Simulink
1.3 Microsoft Teams
1.4 |Zoom
6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX
N.1 | 1. http://xadenpa-33.pd/ - caiiT kapeaps! « DIEKTPOIHEPTETHKA HITCKPOCXHUKAY.
N2 |2. www.atmel.com — opuLHanbHBINA CalT KoMIaHuK Atmel.
.3 | 3. http://Wwww.gaw.ru/ - CipaBOYHHK TI0 3JIEKTPOHHBIM KOMITOHEHTAM.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcHarenne
139 VYyeOnas mnaboparopust (kKommbioTepHbli | Kommiekr  yueOHoit  mebenmu Ha 24 Mecta A
KJIacc) Kabuner KypCOBOTO 1 | oOygaromuxcsi, 12 CTalmMOHAapHBIX KOMIIBIOTEPOB  JUIA
JUIUIOMHOTO HNPOEKTHPOBAHMS, | OOyJaromuxcsi, |  CTAal[MOHAPHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITENBbHOM paboThI 00yJaroIuXCs

mpernojaBatenst (BCe C BBIXOJOM B HHTEPHET), HPOEKTOD,

9KpaH HACTCHHBIN, KOMMYTaTtop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, komonku, moctyn k SUOC
Vuusepcurera MUCHUC wuyepe3 nuuHBII KaOHHET Ha
miarpopme LMS Canvas u Moodle, uIeH3HOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCA

B mporecce n3ydeHns TUCIUIUIMHEI BRIICIAIOT JIBa BUIa CAMOCTOSTENEHON paboTHL: - ayTUTOpHAS; - BHEayAUTOPHAs. AyITUTOpHAas
caMocCTOsITeNbHasA paboTa 1Mo JUCHUIIIHHE BRIMOTHACTCS HA YIeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IIpernofaBatels. BHeaynuTopHas
camocTosATenbHas paboTa - muanupyemMas yueOHast padota o0ydaronmMes, BHIIOTHsIEMasi BO BHEAyIUTOPHOE BPEMS 10 3aIaHUIO0 U
HPH METOANYECKOM PYKOBOJICTBE MPETIO/IaBaTells, HO Oe3 €ro HemoCpeACTBEHHOro ydacTus. CaMocTosITeNnbHas paboTa, He
IpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIUINHEI, PAaCKPHIBAIOIISH 1 KOHKPETU3UPYIOIIEH ee coJieprkaHne, OCYIIECTBIICTCS
00yJarnmmMcs HTHALUATHBHO, C LETIbI0 peaan3anui cCOOCTBEHHBIX YU€OHBIX H HAYyYHBIX HHTepecoB. /s 6onee 3¢ eKTHBHOTO
BBIMIOJTHEHUSI CAMOCTOATENBHON paboThI O AUCIUILIMHE NIPENoaBaTedb PEKOMEHIYeT HCTOUHUKH ATl pabOTHI, XapaKTepU3yeT
HanOoIee paroHaIbHYI0 METOANKY CAMOCTOSTENbHON pabOTHI, IEMOHCTPUPYET paHee BEIITOJHEHHbBIE 00yJarommuMucs paboThl U T.
1. Buner 3aganumii U1 BHEAyTUTOPHOIN CaMOCTOSTENbHON pabOTHL, UX COJACPIKaHNE U XapaKTep MOTYT UMETh BAPHATHBHBIN U
nuddepeHIUpPOBaHHBIN XapaKTep, YYUTHIBATh HHIUBHIYaJIbHBIC 0COOCHHOCTH 00y4aromerocs. CaMoCTOsTeNbHAs paboTa MOXKET
OCYIIECTBIATHCS HHANBUAYAIbHO MM TPYIIIaMH CTyAeHToB online (paboTa B 3JIeKTPOHHOH HH(OPMaLMOHHO-00pa30BaTENbHOI
cpene HUTY «MUCuC» (9MOC), yacTpio KOTOPOH HEMOCPEICTBEHHO MPEAHAa3HAYEHHOH JIJIsl OCYIIECTBICHUST 00pa30BaTEIbHOTO
mpouecca siBIsieTcst DNeKTPOoHHBI 00pa3zoBaTenbHbIi pecypc LMS Canvas.) 1 Ha 3aHATHSIX B 3aBHCUMOCTH OT LIeJIH, 00beMa,
KOHKPETHOI TEMaTHKH CaMOCTOSATEIBbHOM paboThl, ypOBHS CIIOKHOCTH. BO3MOKHO IpOBe/IeHIE CHHXPOHHON paboThl CO
CTYICHTaMH ¢ UcIoib3oBaHreM Microsoft Teams nimm Zoom. KoHTpos pe3ybTaToB BHEAYIUTOPHON CaMOCTOSTEIBHON pabOTEI
OCYIIECTBIIETCA B IIPEAenax BpeMeHH, OTBEJCHHOTO Ha 00s3aTeIbHbIC yIeOHbIC 3aHATHA 0 JUCIUIIINHE Ha MPAKTHYECKUX ,
1a00paTOPHBIX 3aHATHSIX.




