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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 | YnpaBneHue TEXHUYECKUMH CHCTEMaMH

2.1.5 MOZ[enPIpOBaHI/Ie MCTAJLTYPIru4C€CKUX MpOLCCCOB C UCITIOJIB30BAHUEM COBPEMCHHBIX IPOTPAMMHBIX IIPOAYKTOB

2.1.6 | DAEKTPOTEXHUKA, DIICKTPOHUKA U CXEMOTEXHHUKA

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 4 TIK-1-31 TIK-1- | JI1.2J12.1J13.
MHUKPOKOHTPOJIJIEPOB V1IIK-1-B1 1J13.2
SIEMENS. OIIK-2-31 21 322 23 54
LloxoneBka OIIK-2-V1 25
MHUKpPOKOHTpOJIIepa OIIK-2-B1
ATmega8535 /TIp/

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

OIIK-2-31 D12223 54
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 2122 23 24
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
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- 8 5 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 8 2 TIK-1-31 IIK-1- | JI1.2J13.1 KM2 P2

/J1a6/ V1IIK-1-Bl J3.2
OIIK-2-31 31 352 353 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 D12223 54
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 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
reseparop. BHemnuii curnan
cuHxpoHu3anuu. ['eneparop ¢
pHenrHed RC-11enoukoi.
Buyrpennuit
kanuOpoBaHHbIH RC-
re’eparop. AHaJOTOBBIN
kommaparop /Jlex/

3.2 8-OUTHBIN TaliMep-CUeTYHK 9 ITK-1-31 TIK-1- JI1.2J13.1
TO VY1TIIK-1-B1 J3.2
16-OuTHBII TaliMep-CIETIHK OIIK-2-31 012223354
T1. 8-mu pa3psiaHbIe OIIK-2-Y1 25
TaliMephl B peKUME HTUPOTHO OIIK-2-B1
-UMITYJIbCHOM MOTYJISIIAU

Mp/

33 YcrpoiicTBo u paboTa MopToB 3 MK-1-31 TIK-1- | JI1.1J13.1 KM3 P3
BBOJa-BbIBOIa MK ATmega V1 IIK-1-B1 JI3.2
328 /J1a6/ OI1K-2-31 21 322 23 B4

OIIK-2-Y1 25
OIIK-2-B1

34 CrenuanbHbIA pErucTp Co- 2 IMK-1-31 TIK-1- JI1.2J13.1 KM4 P4

crostaust SREG /J1a6/ VY1TIIK-1-B1 J3.2
OIIK-2-31 210223354
OIIK-2-Y1 25
OIIK-2-Bl

35 BrlmosiHeHNE KOHTPOJIBHOM 18 ITK-1-31 TIK-1- J.1

paboter. /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.
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 D192 03354

OIIK-2-B1 25

4.2 CeMHCerMeHTHBIN HHINKATOP 10 IMK-1-31 IIK-1- | JI1.2J12.2J13.
JluHamudeckast MHIUKALIAS V1IIK-1-B1 2
CHMBOJIOB OIIK-2-31 D132 53 B4

/Cp/ OIIK-2-Y1 25

OIIK-2-B1




43 Unnukarusa. OCHOBEI 8 18 TIK-1-31 IIK-1- JI1.1 P5
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
anemenTta /Cp/ OIIK-2-B1 D12223 54
25
4.4 [ToaroroBka k 3auety ¢ 8 39 [MK-1-31 TIK-1- JI1.1 KMS5
omnenkoit /Cp/ V1IIK-1-Bl JI1.2712.1
OIIK-2-31 JI2.2J13.1
OIIK-2-Y1 J3.2
OIIK-2-B1 31 352 33 54
25
4.5 [IpoBenenue 3auera c 8 4 TK-1-31 IIK-1- J1.1 KMS5
OIICHKO# /DK3amen/ V1IIK-1-B1 JI1.2J12.1
OIIK-2-31 J12.2J13.1
OIIK-2-Y1 J3.2
OIIK-2-B1 212324 35
5. ®OHJl OIEHOYHBIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITEJIbHON MOATOTOBKH
Kon KonTtponrsHoe Tposepsiemeie
KM P HHIIKATOPB Bomnpocs! 11 HoAT0TOBKU
KOMIETEeHIHUH
KM1 Jlaboparopras MNK-1-31;I1K-1- 1. JlaiiTe KpaTKOE OMICAHUE TPEX OCHOBHBIX (DYHKIIMOHAJIBHBIX y37I0B
pabora Nel Y1;IIK-1-B1 MUKponpoueccopa?
3HAaKOMCTBO C 2. JIns yero UCHoib3yeTcsl akKyMyJIsITOp MUKpoIpoLeccopa?
TinkerCAD 3. KakoBo Ha3Ha4YeHHE PETHCTPOB MHUKpOIpolieccopa?
4. JInst KaKo¥ IeJTH UCTIONIB3YIOTCS JaHHbIE, TOCTYMAOIINE MO aIpeCHOH
mmHe?
KM2 JlaGoparopnas MK-1-31;I1K-1- 1. B kakoii apXuTeKType MUKPOKOHTPOJIJIEpa aMsITh IaHHBIX U ITaMATh
pabora Ne2 VIL;IIK-1-B1 IIPOrpaMM MOT'YT UMETh Pa3HYIO Pa3psiAHOCTH?
IIpumenenue 2. B xako# apXUTEKType CHCTEMbI KOMaH HHCTPYKIIUK MOTYT OBITh
TaifMepoB pa3Hoi ATUHBI?
3. B KaKkoii apXUTEKType CUCTEMbI KOMaH T OOJIBIIMHCTBO HHCTPYKINH
pa3Melaercs B OAHOM sA4elike maMsaTu?
4. Kakue ocobennoctu umeer AVR-apxurektypa?
KM3 JlaGopaTopHas OIIK-2-31;0IIK-2- | 1. OTnuyurtenbHble 0COOEHHOCTH CeMENHCTBAa MUKPOKOHTPOJIIEPOB tiny
pabora Ne3 V1;0I1K-2-B1;IIK-1 | AVR?
YerpolicTBo u SBLIIK-1-YLIIK-1- | 2. OtningautenbHbIe 0COOSHHOCTH CeMEHCTBAa MUKPOKOHTPOJLIEPOB
paboTa mopToB B1 mega AVR?
BBO/Ia-BBIBOJIa MK 3. OTnuuuTeNnbHbBIE 0COOCHHOCTH CeMeicTBa MUKPOKOHTPOJIJIEPOB
ATmega 328 AVRXMEGA?
4. OtnuuuTeNnsHBIe 0COOCHHOCTH CeMeNCTBa MUKpOKOHTpoiutepos UC3
AVR?
KM4 JlaGopaTopnas OI1K-2-31;0TI1K-2- 1. MaiiTe KpaTKoe OnMcaHue napauieabHOMy HHTepdeicCy.
pabota Ned VY 1;0IIK-2-BL;IIK-1 |2. [JaiiTe kpaTKkoe ONHCaHKE TOCIEA0BaTeIbHOMY HHTEpdeiicy.
CrernuanbHBIHA SBL;IIK-1-YL;IIK-1- | 3. [IpuBeaute omucanne paboThl YHUBEPCATLHOTO ACHHXPOHHOTO

PETUCTP CO-CTOSIHUS
SREG

B1

IIPUEMOIIEPENaTYHKA.
4. OnummTe NPUHLKI 0OMEHa B peXXUME MIPSIMOTO JIOCTYIIA B IaMSTh.




KMS5

Teoperuueckue
BOTIPOCHI ISl
MOJTOTOBKH K
IIPOMEKYTOUHOU
aTTecTaluu

OIIK-2-31;0I1K-2-

3LIIK-1-Y ;IIK-1-
B1

V1;0IIK-2-B1;I1K-1

1. OcHOBHBIE XapaKTEPHCTUKH MUKpPOKOHTpoitepa ATmega 8535.

2. OpraHu3zanus namsiTd MUKpoKoHTpoJsuiepa ATmega 8535.

3. [IpepbiBaHust MEKPOKOHTpOJUIepa. Tabimna nmpepbhlBaHH.

4. IlopTsl BBOJA BBIBOJA MUKPOKOHTpoJulepa ATmega 8535. Ilpunnun
HACTPOWKU U OCHOB-HBIE PETHCTPBI.

5. 8-u pa3psiaHbie TaiiMepbl cueTurkH. Peskum ObicTporo TIMM.

6. 8-u pa3psTHBIE TAHMEPBI/CUETIUKU. PeXXUM IIEHTPHUPOBAHHOTO
(dazoBoro) LINM.

7. 8-1 pa3psaHbIC TaliMepbl/cYeTYNKH. PexxuM cOpoca npu COBIAICHHH.
8. AnanoroBo-1H(poBoii Mpeodpa3zoBaTeIh MUKPOKOHTPOIIIEPa
ATmega 8535. IIpuHnun Ha-CTPOMKYU U OCHOBHBIE PETUCTPHL.

9. Mcnionb3oBaHue NpepbIBaHUM P padoTe ¢ aHATIOTOBO-IH(POBLIM
npeoOpaszoBarereM MUKpo-KoHTpoJuiepa ATmega 8535.

10. PexxumMbl pabOTHI HHAMKAIIUK MUKPOKOHTpoJutepa ATmega 8535.
11. Kakum o6pa3oM peannsyercs ynpaBieHHE TUPUCTOPHBIM
npeobpazoBaresnem ¢ nomouipro CUDY?

12. [Iyis 9ero HeoOX0oAMMa CHHXPOHHU3AITHS C CEThIO?

13. Kakim o0pa3oM 3a1aéTcst yroil yrnpaBieHus?

14. TlosicHuTe MpUHIUI PadOTHI MPUHIUIHAIBHOM cxeMbl CUDY?

15. Kakim o0pa3oM GpopMUPYIOTCS IIPSIMOYTOJIEHBIC HMITYJTBCHI?

16. Kakas unTerpanpHas cxeMa Ha3bIBae€TCs MUKPOKOHTPOJLIEPOM?
17. Kakast unpopManiust XpaHUTCA B IAMSTU JaHHBIX
MHUKPOKOHTpOJLIepa?

18. Kaxkas naopMaIust XpaHUTCS B TaMATH ITPOTPaMM
MHUKpPOKOHTpoJIIepa’?

19. Kakas namMsiTb MUKPOKOHTpPOJLIEpA SIBISIETCSA YHEPrOHE3aBUCUMOM?
20. Yem ompenensiercs pa3psiHOCTh MUKPOKOHTpoJLiepa?

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Hasparue ITpoBepsiemble
paBoTH paBoTH HHIUKATOPbL Conep:xaHue pabOTHI
KOMIETEeHIHH
P1 Jlaboparopras MK-1-31;IIK-1- 1. Uem oTnm4aroTcs N POBBIE BXOIBI/BEIXOIBI OT AaHAIOTOBBIX?
pabota Nel V1;IIK-1-B1 2. Kak B koze HacTpouTh U(POBOI BEIXO Ha 3amuch JaHHbIX? Ha
3HaKOMCTBO C yTeHue?
TinkerCAD 3. Kakue koMaH/IpI TO3BOJIAIOT 3aMKMCATh U IPOYUTATH JJAaHHBIE U3
IU(pPOBOTO WK aHAIOTOBOTO BXoAa?
4. Yro takoe IINM? IIpeumyiectBa u Henoctatku [IIMM.
5. Uem otimuaercs pexuM OUTPUT ot pexxuma INPUT?
P2 JlabopaTopnas ITK-1-31;I1K-1- 1. Ykaxwute pa3psaHocTs Taiimepa TO? T1? T2?
pabota Ne2 V1;1IK-1-B1 2. Kakue QyHKIIUHM B IpOTpaMMe MOTYT BBITIOTHSTH TaitMephI?
[Tpumenenue 3. [lepeuncnute perucTpbl BBOAA/BBIBOA, YIPABIAIOLINE PAOOTOM
TaliMepoB taiimepa T0?
4. B xaxux pexnmax ¢ IIIMM moryt pabotaTh TaiiMeps
MHKPOKOHTpoJIepa Atmega8535?
5. Kak nHactpouts Taiimeps! TO/T2 11 paboThl B pexkrMax OBICTPOTO
HnMm?
P3 JlabopaTopnas OIIK-2-31;0I1K-2- 1. CxoJbKO IOPTOB UMEET MUKPOKOHTpouiep Atmega8535
pabota Ne3 V1;0IIK-2-B1;IIK-1 | 2. Kakue peructpbl onpeaenstor pexuM padotel nopta? [loscHute ux

VYerpoiicTtBo 1
pabora mopToB
BBOJIa-BbIBOJa MK
ATmega 328

-3L;IIK-1-V1;IIK-1-
Bl

Ha3HaYCHHE.

3. Onpenenute peructpbl padoTsl mopta C eciu U3BECTHO, YTO 2 OuTa
nopTta paboTaloT Ha BBOJI JaHHBIX, OCTAJIbHBIC HA BEIBOJ.

4. Yem otnnyaercs B AcceMOiiepe TMPEKTUBA OT HHCTPYKUUHU?

5. Jlns xakux 1eneit ucroinb3yercs: TUpeKTUBHI «.defy, «.csegy», «.orgn?
6. Kaxne HHCTPYKIINY IO BBITIOJTHEHUIO JIOTHYECKHUX OTIEPAIIHii BEI
3Haere?

7. Kak HalmoXHTh MAaCKy Ha CYUTHIBAEMOE 3HAUCHHE PETHCTPa

COCTOSIHHS?




P4 Jlaboparopras OIIK-2-31;0I01K-2- | 1. I 4ero mpeaHa3sHA4eH PETUCTP COCTOSHUS?
paboTa Ned Y 1;0IIK-2-B1;ITK-1 | 2. ITepeuniciute OUTHI COCTOSIHUS U MX HA3HAYCHHUE.
CrienanbHbI -3L;IIK-1-Y1;IIK-1- | 3. IIpu BEITOTHEHHH KaKuX omiepanuii n3mensercs ¢iar Hyna? Ouar
peructp co-crosiHus | Bl oTpuIaTenbHOTo 3HaYeHus1? Dar 3Haka?
SREG 4. IIpu cyMMHpOBaHUH JBYX 4-X pa3psAHBIX YUCEN KaKue OUTHI
perucTpa CoCTOSIHUS MOTYT U3MEHUTD CBOE 3HaueHue? JIByx
BOCBMHUPA3PSAHBIX?
5. Kakoif 6uT perucTpa cOCTOSHUS OTBEUAET 3a pa3pelie-Hue paboTs
BCEX NpepbIBaHUI?
6. Kak cBsi3aHBI ApYT ¢ ApyroM (irarn: 3HaK, OTPHUIA-TEIFHOE 3HAUCHHE,
nepernoaHeHne?
7. JAns xakux uenel ucnonapsyercs our T?
P5 KoHnTtponbsHas OIIK-2-31;0IIK-2- | KonTponbHas paboTa BKIO4aeT B ce0s pacueT ciaeqyIoInX 3aJaHui:
pabota V1;0IK-2-BL;IIK-1 |3amanue Nel. Pa3zpaboTarh JJIOTHIECKYIO CHCTEMY aBTOMATH3AIH —

-3LIIK-1-YL;IIK-1-

COCTAaBUTH NPOTPaMMYy IJId CBOCTO BapraHTa 110 p€ajin3alui 3aTaHHbIX

B1 JIOTHYECKUX YpaBHEHUH. PaboToCmocoOHOCTh MPOTpaMMBbl IPOBEPUTH C
MOMOIIIBIO JIBYX BO3MOYKHBIX BAPHAHTOB, YTOOBI OTBET ObLT paBeH "0" u
"1". IlpuBecTH MporpaMMHBII KO Ha sI3bIke Assembler ¥ CKpHUHBI
CUMYIIAITOpa MUKpPOKOHTposulepa AVR, noarsepxxaaronue
paboTOCIOCOOHOCTh MTPOTPAMMBI.

3amanueNe2. Pa3paboTarh mporpaMmy, OCYIIECTBIISIONIYIO
CYMMHPOBaHHE BYX 4-X pa3psAHBIX IBOMYHBIX dHcel. [lepBoe amcio
nonaercs Ha BeiBoAbI PAO-PA3, Bropoe PA4-PA7, pe3ynbTar BeIBO-
JuTcs B IOPT «Cy.

5.3. OueHo4yHbie MaTePHAIbI, HCIIOJIb3YeMble I IK3aMeHa (onucanue OUJIeTOB, TECTOB H T.I1.)

[TpoBexeHue 5k3aMeHa HEe IPETYCMOTPEHO.

JucTtannuoHHo 3a4eT ¢ oueHkoi Mmoxet npoBoauThes B LMS Canvas. Tect conepxut 30 3ananuii. Ha pemenne orBoaures 30
MUHYT. Pa3peleHHble MOMBITKY - OHA.

O0pa3er| 3aaHuii 7151 3a4eTa ¢ OLIEHKOH, MPOBOAUMOTrO auctanioHHo B LMS Canvas:

1. HasoBure onpenenenre MOHATHIO CUCTEMa CYUCIICHUS
- cosokymnHocts dp I, V, X, L, C, D, M;

- coBokymHocTh 1Hdp 0, 1, 2, 3,4, 5,6,7, 8, 9;

- MIPHUHATBIA CIIOCO0 3aIMCH YHCEIT;

- MHOKECTBO HATYPAJIbHBIX YHCET.

2. Omnpenenure, 94TO SBIACTCS MPUHATHIM CITOCOOOM 3aITUCH YHCEIT
- CHCTEMa,

- CHCTEMA CUHCIICHUS;

- TaOIHUIIA;

- MAacCCHB.

3. Omnpenenure, Kakiue HU(PHI UCIONB3YIOTCS B ABOMYHOM cHCTeMe
- Owml;
- 1u2;
- 0-9;
- 0-2.

4. Vkaxure koopauHupyemoe ycrpoictso IIK
- CucreMHEBIH 0710K;

- Knasuarypa;

- Monutop;

- Mpib.

5. VYkaxuTe BUI NAMSATH, KOTOPBIH SBISETCS 3HEPrO3aBUCUMON MaMSThIO
- IMIOCTOSTHHAS TTaMSTh;

- omnepaTUBHAS MaMSITh;

- BHCIITHSAS TaMSITh,

— KDII-TTaMSITh.

6. VYerpotictsa [1K, ucnons3yronyecss Uit BOCIPHUATHS HHGOPMaUK U3 BHEIHETO MUpa
- LEHTPaJIbHBII NIPOLECCOP U ONEPATUBHAS [IAMSITh;

- Monutop;

- KJIaBUATypa, MbIIb, HAKONUTEIN Ha MaTHUTHBIX AUCKaX;

- OnepaTuBHas NaMATh U MBbIIlIb.

7. VYerpoiictea IIK, ucnonssyronmecss aias o6paboTKu MOTydeHHOH MHGOpMaIu




14.

KJIaBHATYypa, MBIIIb, HAKOMUTEIN HA MAarHUTHBIX;
JIUCKaXLEHTPaJIbHBIM MIpoLeccop U ONepaTUBHAs NaMsITh;

MOHHTOP;

oTiepaTUBHAS MAMSATh U MBIIIb.

Onpexnenure, Kakoil BUI MaMATH NpeAHA3HAUYEH TOJBKO Ul YTEHHS
onepaTUBHas aMSTh;

BHEIITHSS TTaMSITh;

KOII-TIAMSATB;

nepudepuitHpie yeTpoiicTBa, TOCTOSHHAS TaMSTh.

Vxkaxure BH/JI IIaMATH, SIBHSIIOHII/II}'ICﬂ 3HepFOSaBHCHMOﬁ MaMATBIO C TPOU3BOJIBHBIM JOCTY-IIOM JUISL UYTCHUS U 3allUCU
OIrepaTuBHAad NaMATh,

IIOCTOsSAHHAA IIaMsTh,

BHCIIHAA ITaAMATH,

KOII-IIaMATh.

Vkaxunre BU/ IIaMsATH, HCHOHLSy}OHIPII;‘ICSI AT XpaHCHUS MPOrpaMM U JaHHBIX BO BPEMS UX BBIIIOJHCHUS
KOII-IIaMSTh,

IOCTOsSAHHAaA I1aMsTh,

BHCIIHAA IMaMSATh,

KOII-TTaMATh, ONI€paTUBHAA MAMATH.

CucreMa KOMaH, THITBI 00pabaThIBaEMbIX JAHHBIX, PEXKUMBI aJipecallii ¥ IPUHIUIEI pabOThl MHKPOIIPOLIECCOPa — 3TO
MaKpOapXHUTEKTYpPa;

MHKPOApXHUTEKTYypa;

MHHUApXUTEKTYPa;

MOHOAPXHUTEKTYpa.

Uro sBIsETCS CTPYKTYPHBIM 3J1eMEeHTOM (opmarta 10001 KOMaHAbI?
pETHCTp;

anpec STYCHKH;

OTIepaHT;

kox omnepauun (KOII).

Mo wncny Gompumx uHTErpanbHBIX cxeM (BMIC) B MHKpOTIPOIIECCOPHOM KOMILIEKTE Pa3i-4al0T MHKPOIIPOIIECCOPEI
OJTHOKAHAJIBHBIC, MHOT'OKaHAJIbHBIC 1 MHOT'OKaHAJIbHBIC CCKIITMOHHBIC,

OJIHOAJIPECHBIE, MHOTOAJIPECHBIC U MHOTOA/IPECHBIC CEKIIMOHHBIE;

OJHOKPHUCTAJIbHBIC, MHOTOKPHUCTAJIBHBIC U MHOTOKPUCTAJIbHBIC CEKIIMOHHBIC,

OJHOPA3PAIHBIE, MHOTOPA3PSAHEIE 1 MHOTOpa3psIHbIE CEKIIMOHHEIE.

Kakue MHKpomponeccopsl MOTYT OBITh IIPHMEHEHBI JUIsl PEICHUs MIMPOKOTO Kpyra pa3sHo-oOpas3HBIX 3a/1ad (KMX

s} dexTrBHAS TPOU3BOAUTENEHOCTH C1A00 3aBUCHT OT MPOOIEMHO cHeli(H-KH pelacMbIX 3a1a49)?

15.

16.

YHUBEPCAIbHBIE MUKPOIPOIECCOPEI;
U(POBBIE MUKPOIIPOIIECCOPBL;
ACHHXPOHHBIE MHUKPOIIPOIIECCOPEL;
CHHXPOHHBIE MUKPOIPOLIECCOPHI.

C IOMOIIBIO Yero MUKPOIIPOIIECCOP KOOPANHHUPYET paboTy BCEX YCTPOHCTB IH(POBON CH-CTEMBI?
C TIOMOIIBIO IIMHBI JaHHBIX;

C TIOMOIIBIO LIMHBI a/Ipeca;

C MOMOIIBIO IIUHEI YIIPABICHUS,

C TIOMOIIBIO TTOCTOSIHHOTO 3aroMuHaromero ycrpoiicrsa (I13Y).

Komanne! pacripenensioT: mo ¢pyHKIHOHAIBHOMY Ha3HAYECHUIO, Mepeaada JaHHbBIX, 00pa-00Tka JaHHBIX, Hepenada

VIIPABIICHUS U ...

17.

18.

0e3 aapecHoe;
OJTHOAIPECHOE;
JIOTIOJTHUTEIBHOE;
JIBYXaJIpeCHOE.

Kak HazpiBaeTcs mpoleaypa Win cxema npeoOpa3oBaHus HHGOpMauu 00 onepaHzie B €ro MCIOJHUTENbHBIN anpec?
PEeXUM KOIAMPOBAHUS MAMSTH;

PEeXHUM aJpecariiiy MaMsTH;

pexuM Gopmara namsry;

PEXKUM OOCITy)KUBAHUS TTAMSITH.

Uro HasweiBaeTcs Bromom/BeiBogoM (BB)?
Pa3psAAHOCTHIO, T.€. MAKCHMAIIBHBIM YHCIIOM OJHOBPEMEHHO 00padaThIBAEMBIX IBOUYHBIX Pa3psioOB;




- ajpeca S4YEeWKU MMaMATH, B KOTOPOH HaXOJIUTCS OKOHYATEIbHBIA MCIIOIHUTEIbHBIN asipec;

- MoJIe MaMSITH C YIMOPSAA0YEHHON MOCIe0BATEILHOCTBIO 3aITUCH U BHIOOPKH UH(OPMAITUH;

- nepeiada JaHHBIX MEXIy sapoM DBM, BKITIOYAIONMM B ce0s MHKPOIIPOIIECCOP W OCHOBHYIO MaMsTh, U BHEITHUMH
ycrpoiictBamu (BY).

19. Kak Ha3pIBaloTCS MUKPONPOLECCOPBI, B KOTOPHIX Ha4Yaja0 U KOHEL BBIMOJIHEHUs ONepalnii 3aal0Tcsl yCTpOiCTBOM
yIpaBicHUs?

- YHUBEPCAJIbHBIE MUKPOIPOLIECCOPBL;

- 1 (POBBIE MUKPOIIPOLIECCOPHI;

- ACUHXPOHHBIC MHUKPOIIPOLICCCOPLI;

- CHUHXPOHHBIE MUKDPOIIPOLIECCOPHIL.

20. OpHUM U3 cIOCO00B 0OMEHa MaMATH K BHEITHHM YCTPOMCTBAM SIBIISIETCS
- PEXHUM TIPSIMOTO JIOCTYIA K ITaMSTH;

- pexxuM GOpMUPOBaHHS CUTHAJIOB MPEPHIBAHUN B ITaMSITH;

- PEXUM MIPOrPaMMHOTO YIIPABJICHUS MaMSThIO;

- PEXKUM OOCTYKUBAHHS MaMSTH.

21. CKOJIBKO aJIpecHBIX BXOJIOB MMEET MUKpOcXeMa mamsTh 256x47?
- 11;
- 13;
- 16.

22. CKOJIBKO apecHBIX BXOJOB UMEET MUKpocxeMma mamsatu 2Kx8?
- 11;
- 13;
- 16.

23. MukponpoLneccopHas cHCTeMa Kakoro THIa pa3pabaThiBacTcs Jalle Bcero?
- pa3paboTka He TpeOyercs, HCIOIb3YIOTCSI TOTOBBIE CHCTEMEI;

- KOMITBIOTED;

- MHKPOKOMITBIOTED;

- MHKPOKOHTPOJLIEP.

24. Kakoit pesxuM MHKPOTIPOIIECCOPHBIX CHCTEM HCIOJB3YeTCs I Mepeaadd OOJBIINX MacCH-BOB HHPOPMAITUH MEKIY
MaMSThIO U BHEIIIHUM YCTPOHCTBOM?

- O0XKHJIaHHS;

- MIpEepHIBaHMS;

- MPSIMOTO JIOCTYIIA K MaMSATH;

- MpsIMOM Tiepesiaur JaHHbBIX.

25. KakoBo Ha3zHa4yeHHE KOHTPOJUIEpa HIPSIMOTO AOCTYyNa K MaMsATH?
- YCKOPHTH OOMEH MEXTy MaMsAThIO M BHEIIHUM YCTPOHCTBOM;

- CpoUYHOE OOCTY)KHBAHUE BHEITHETO YCTPOWCTBA;

- BBIPa0OTKA BPEMEHHBIX 3aICPIKEK;

- opraHm3aiys oOMeHa B ITOCICAOBATEIFHOM KOJIE.

26. BriGepure HeBepHOE yTBEpXKACHHUE:

- PCI — HeMynbTUNIEKCHpOBaHHAS HINHA;

- KomaecTBO cioToB muHEl PCI Mao;

- PCI — OsIcTpopeiicTByIOmas MIMHA;

- Ha muHe PCI Bo3MOkeH CHMHXPOHHBIM U aCHHXPOHHBIN 0OMeEH.

27. K kakoif mmHe mepcoHaTFHOTO KOMIIBIOTEpa MOIKII0UAeTCs OOJbIIe BCErO YCTPOHCTB?
- K CHCTEMHOH IIIHHE;

- K IIMHE NaMsTH;

- K JIOKaJbHOH IIHHE;

- k muuae AGP.

28. KakoBo Ha3zHaueHHE KOHTpOJUIEpAa IPUOPUTETHBIX MPEPHIBAHHUI?
- YCKOPUTH OOMEH MEXy MaMsThI0 U BHEITHHM YCTPOWCTBOM;

- CpOoYHOE OOCITY)XMBAHHE BHEUIHETO YCTPOWCTBA;

- BBIPa0OTKA BPEMEHHBIX 3alIepIiKeK;

- OpraHm3aIys oOMeHa B ITOCIEAOBATEIEHOM KOJIE.

29. Kakoii pe:xuM MUKpPONPOIIECCOPHBIX CHCTEM HCHOJB3YeTCs IS Iepeadd OOJIBIINX MacCHBOB MH(GOPMAIMU MEXIY




BHEIIHUMH ycTpoiicTBamMu?

- O0)KUIAHUS;

- IIPEPHIBaHMUS;

- IOpSIMOTO JOCTYIA K MaMsTH;
- IpsAMOil Ilepeaun JaHHBIX.

30. KakoBo HazHadyeHHne mporpaMMHOTO TamMepa?

- YCKOPUTH OOMEH MEXAY MaMAThIO0 U BHEUTHUM YCTPOWMCTBOM;
- CpoYHOE OOCITY)KUBAHUE BHEIIHEr0 YCTPOWCTBA;

- BEIpa00OTKa BPEMEHHBIX 3aJICPIKEK;

- opranuzanysi oOMeHa B mocienoBaTeabHOM Koze.NeO

ITo yueOHOMY Kypcy "OCHOBBI MUKPOIPOIIECCOPHON TEXHUKU"
Hampasnenue 13.03.02 «OnekTposHepreTuka u 3JeKTPOTEXHUK

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

OueHka pe3ysIbTaToOB 3a4€Ta C OLEHKOH OCYIIECTBISIETCS 10 OAIBHON crucTeMe («OTIIMIHO», «XOPOIIO», «yILOBIECTBOPHTEIBHOY,
«HEYJIOBJIETBOPHUTEIHLHOY). 3a4€T C OI[EHKOW CUMTAETCS NMPOIICHHBIM YCIEIIHO, €CIIM IIPH €r0 IPOBEICHNH MOTydcHa OIICHKA He
HUKE «yIOBJIETBOPUTEILHO.

ITpu moBexeHny 3a4era ¢ OLEHKOW KPUTEPUAMH OLIEHKH SBIISIOTCS:

«OTnmaHOY: Bce Bompoca Omtera u3I0KeHBI MOTHO (B paMKaxX MPOrpaMMBI Kypca WK JEKIIHOHHOTO Kypca) U TOYHO.
CrocoOHOCTb CaMOCTOSITENBHO MBICIHTD, SICHO M NIOCE0BATEILHO U3JaraTh CoAepKaHue OTBeTa, yMeHre 0000IIaTh MaTepuall,
JenaTh BeIBOABL. [IpaBriibHEIE OTBETHI HA IOMOIHHUTENBHBIE (IIPOBEPOYHBIC) BOIIPOCH B paMKax Owmiera. [TonpobHOE H3noKeHHe
OCHOBHBIX IOJIO)KEHHMI 0TBeTa B JIucTe ycTHOTO ompoca.

«XopouIo»: Bce BompocCs! min OAMH U3 HUX B I[ETIOM PACKPBITHL, HO U3JI0KEHBI HEIOCTATOYHO TOJIHO (He MeHee, ueM Ha 80
—90 %), 100 B OTBETE COAEPHKATCS HETOYHOCTH (B TEPMHUHAX, XPOHOJIOTHH, B HA3BAHUU TEPMUHA IIPU MOHUMaHUH €TI0 CYTH U T.J1.).
Hanname moctaTouHo MOIpOOHKIX 3amucei B JIMCTe yCTHOTO ompoca.

«Y IOBIETBOPUTEILHO»: W3noxxenne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B MEPHOIU3AIIX,
K1accu(UKaIUsIX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHMe 0HOTO U3 BOIIPOCOB MOKET OBITH KOMIEHCHUPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MpenoJaBaTelsl) IpH COOTBETCTBYIOIIEH 3anucH B JIucte ycTHoro onpoca. HemocnenosarensHoe
M3JI0KEHNE MaTepuala, HEyMEeHHE IeNIaTh BBIBOIBI.

«HeynoBiaeTBOpUTEITBHON: OrtcyrctBue 3ammcei B JIncte ycTHOTO Ompoca, 0TKa3 OT OTBETa, MOJAMEHa OJHOTO BOIpoca
JApYyruM, Halnu4ue mmnapranku. MznoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHue OCHOBHBIX HOHATHH U TOJIOKEHUH TEMBL.
HecnocoOHOCTE CBS3HO M3JIOKUTH MaTepHall.

IIpu noBeneHNU 3aueTa ¢ OLIEHKOIl B opMe KOMIIBIOTEPHOTO TECTUPOBAHUS KPUTEPUSIMHU OLEHKHU SBISIOTCS:

«OTnu4HO»: IMomyuenne 6osee 90 % GamIoB MO TECTy NMPH BBHIIIOJHEHUH TECTA 32 PEITAMEHTHPOBAHHOE BPEMS.
«Xopo1o»: [Momydaenune ot 75 mo 90 % OGaIOB MO TECTY MPH BEHIIOJHEHUH TECTa 32 PETJIAMEHTHPOBAHHOE BPEMSI.

«Y IOBIETBOPUTEIBLHOY Ionyuenue ot 50 7o 75 % GannoB 1O TECTY IPU BHINOJHEHHH TECTA 3a PEITTAMCHTHPOBAHHOE
BpeMs.

6. YHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHasi lUTEpPaTYypa

ABTOPEI, COCTaBUTENN 3arnaBue bubnnoreka W3naTenscTBO, TOT, 371. anpec
JI1.1 | IMuneumkos B.H. [IporpamMmMupoBanue Ha sI3bIKE Mockga: [{uanor-MU®U, 2014,
accemb0buiepa IBM PC : yuebHoe http://biblioclub.ru/index.php?
nocobue page=book&id=447687
JI1.2 | Hosukos 0.B. OCHOBBI MUKPOTIPOIIECCOPHOI M.: BUHOM, 2012,

TEXHHUKH: YuebHOe rocobue

6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBoO, rO1, 311. aapec
JI2.1 | JanmmoB U.A. OO01as SIEeKTPOTEXHHUKA C M.: Beicmras mkona, 2000,
OCHOBaMH DJICKTPOHUKH: Y4eO.
rocobue
JI2.2 | BonoBo3oB AM MHUKpPOKOHTPOJIIEPHI AJIS Bomorna: Undpa-Umxenepus, 2016,
CHCTEM aBTOMATHKH : yueOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=444183

6.1.3. MeTtoanueckue pa3padoTKku

ABTOpBI, COCTAaBUTEIH 3arnaBue bubnuroreka UznarenbcTBO, TOM, 311. aapec




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI3.1 |XycaunoB P.3., IIporpammupoBanue Yensabunck, Yurex-IIpodu, 2013,
Kauanos A.B. MUKpOKOHTpoJUiepa ATmega www.nf.misis.ru

8535 Ha accembiepe:
Mertoauueckue ykazaHus K
BBITIOJTHEHHIO JIA0OPATOPHBIX

pabot

JI3.2 |Amues M. T. Muxkpornporiieccopsl 1 Uomkap-Omna: [ToBomxckuit

Bykanosa T. C. MHUKPOTIPOIIECCOPHBIE CUCTEMBI TOCYIapCTBEHHBII TEXHOJOTUYECKUN

yIIpaBleHUs. §-pa3psiIHbIe yHuBepcurer, 2016,
mporeccopsl cemerictBa AVR: https://biblioclub.ru/index.php?
1a00paTOPHBIH MTPAKTUKYM page=book red&id=459452

JI3.3 | backos C.H. OCHOBBI MUKPOTIPOIIECCOPHOM H® HUTY MHUCuC, 2016,
TEXHUKU: MeToanuecKkme https://Ims.misis.ru

yKa3aHUs JUIs BBITOJIHCHUS
KypCOBO# paboTHI

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

91 opUIMATEHBINA callT KoMIaHuu Atmel www.atmel.com

32 | OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKH https://Ims.misis.ru

D3 | Poccuiickas HaydHas 3JEKTpOHHAS OUOIHOTEKA www.elibrary.ru

34 |H® HUTY MUCuC www.nf.misis.ru

35 | KubepJlennka https://cyberleninka.ru/

6.3 IlepeueHb MPOrpaMMHOro obecneveHus

I1.1 |Mathcad 14.0 University Classroom Perpetual

1.2 [MATLAB & Simulink

1.3 Microsoft Teams

1.4 |Zoom

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX

N.1 | 1. http://xadenpa-m3.pd/ - caliT kKaeapsl «DAEKTPOIHEPTETHKA UITIEKPOCXHHUKAY.

N2 |2. www.atmel.com — opuUIHaNBEHBINA CAUT KoMITaHuH Atmel.

N.3 |3. http://www.gaw.ru/ - CipaBOYHHUK I10 HEKTPOHHBIM KOMIOHCHTAM.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenune OcHarienue
139 VYuebnass maboparopust (kommbloTepHbI | Kommmekr — yueOHoi  mebenm Ha 24 Mecta s
KJacc) Kabuner KypCOBOTO u | oOydatommxcsi, 12 cTalMOHApHBIX KOMIIBIOTEPOB IS
JUTUIOMHOTO NPOCKTHPOBAHMS, | 00yJalomuxcsi, |  CTalMOHApPHBIA  KOMITBIOTEp  JUIA

CaMOCTOSTENBHOH paboTH O0yJaromuxcs | mperojasatens (Bce ¢ BEIXOZOM B HHTEPHET), INPOEKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MmenoBasi, BeO kamepa Logitech, kononku, nocryn k SUOC
Vuueepcurera MUCHUC 4yepes JuuHBI KaOWMHET Ha
miarpopme LMS Canvas u Moodle, numeH3nOHHBIE
nporpammbl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCA

B nporiecce u3ydeHHs AUCUUILTHHBL BBIACISIOT [BA BUIA CAMOCTOSTEIBHON pabOThL: - ayTUTOPHAS, - BHEAYAUTOPHAs. AyTUTopHas
caMoCTOsITeNIbHasl paboTa 110 TUCHUILIHHE BHIOJTHACTCS Ha Y4eOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIperofapatels. BHeaynuTopHas
camMoCTOsATeNbHas paboTa - ImanupyeMas yueoHast padota 00yJaronimMest, BRIIOTHsIEMasi BO BHEAYAUTOPHOE BPEMS 10 3a/IaHUIO0 U
IPU METOANYECKOM PYKOBOJICTBE IIPEIOAaBaTes, HO 6e3 ero HeMoCpeACTBEHHOTo yyacTus. CaMocTosATenbHas paboTa, He
IpeIyCMOTPEHHAs IPOrpaMMON YueOHO JUCIUIUINHBI, PACKPBIBAIOIICH H KOHKPETU3UPYIOLICH e COJIepIKaHKe, OCYIIECTBIACTCS
00yJaroIMcst HHUIHATHBHO, C IIENBI0 pean3allii COOCTBEHHBIX YUEOHBIX W HAyIHBIX HHTepecoB. i 6oiee 3¢h(peKTHBHOTO
BBIIIOJTHEHHS CAMOCTOSATEIBHON pabOThI 0 AUCIHIUIMHE NIPENOAaBaTeIb PEKOMEHYET HCTOYHUKH JJIs PA0OTHI, XapaKTepH3yeT
HanboJIee PaOHATIBHYIO METOAUKY CAMOCTOSTENBHON pabOThI, IEMOHCTPUPYET pPaHee BHIMOJHEHHbBIC 00YJarOIMMUCS paOOThI U T.
1. Buzier 3aganuii U1 BHEAYTUTOPHON CaMOCTOSTEIBHON pabOTHL, HX COJICp)KaHNE U XapaKTep MOTYT HMETh BAPHATHBHBIN U
nmuddepeHIpoBaHHBIA XapaKTep, YIUTHBAaTh HHINBHYaIbHBIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsATEeNbHAs padoTa MOXKET
OCYIIECTBIATHCS MHIUBUIYATIbHO MU IPYIIIAMU CTyAEHTOB online (paboTa B 3MeKTPOHHOM HHPOPMAIIMOHHO-00pa30BaTeIbHON
cpene HUTY «MHUCuC» (QUOC), 4acTbio KOTOPO# HEMOCPEICTBEHHO MPeIHA3HAYCHHOM JIJIsl OCYIIECTBIICHUS 00Pa30BaTEILHOTO
mporiecca sIBIseTCs INEeKTPOHHbBIN 00pa3oBarebHbIN pecypc LMS Canvas.) 1 Ha 3aHATHUSX B 3aBUCUMOCTH OT II€JIH, 00bheMa,
KOHKPETHOH TeMaTHKH CAMOCTOATEIIFHOH PabOTHI, yPOBHS CI0KHOCTH. BO3MOXXHO IIpOBeieHNEe CHHXPOHHOH paboTHI CO
CTYZAEHTaMu ¢ ucnojb3oBanueM Microsoft Teams nnu Zoom. KoHTposb pe3ynbTaTOB BHEAYAUTOPHOIN caMOCTOSITENbHOM paboThI
OCYIIIECTBISICTCS B MIPEAeax BpeMEHH, OTBECHHOTO Ha 00s13aTeIbHbIC YIeOHBIC 3aHATHA 10 TUCIUIUIMHE Ha MIPAKTHYCCKUX ,
12a00paTOPHBIX 3aHATHSIX.




