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1. HEJIX OCBOEHUA

1.1 | @opmupoBaHue 3HaHUI O MPUHIUIIAX TOCTPOCHUS MUKpoIporieccopHbIX cucteM (MIIC), MuKpompoIieccopoB u

AJIEKTPOHHBIX YCTPONUCTB HA MHKPOKOHTPOJIIEPAXx.

MHKPOKOHTPOJUIEPOB, UX (PYHKIIMOHUPOBAHHS, IPUOOPETEHHs HABBIKOB IPOrPaMMHUPOBAHHS, MOJCITHPOBAHUS U OTJIAAKU

1.2 | 3apaum: popmMupoBaHHUE y CTYJACHTOB HEOOXOIMMBIX 3HAHUH B 00JIACTH TIOCTPOSHHSI MUKPOIIPOIIECCOPHOI 0a3bl M aHAIN3

KOMaH/I, UCIIOJIb3YEMbIX IIPHU HACTPOIKE MUKPOIPOIIECCOPOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM NPOTPAMMBI

Bnox OIT: b1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 BrruncnuTenbHble CUCTEMBI, CETH U TEIEKOMMYHUKALIUN

2.1.2 | SI3bIKu IpOrpaMMHPOBaHUSL

2.1.3 | udopmaruka

2.2 Jucuuninubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK

npeaumecTByrouiee:

2.2.1 |WudopmaimonHas 6€30MacHOCTb

2.2.2 |HayuHo-uccnemnoBatenbckas pabora

2.2.3 | OCHOBBI MUKPOIPOLIECCOPHON TEXHUKH

2.2.4 |IloarotoBka K MpoOLEAYpEe 3alMUTHI U 3alUTa BBITYCKHON KBAaTH(UKAITMOHHON paboThI

2.2.5 |IIpeanumnioMHasi mpaKTHKa

2.2.6 |Ludposble TBOWHUKHN B METAILTYPIHH

3. PE3YJIBTATBI OB YYEHMUA 11O TMCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSIMU

IIK-1: Cnioco0eH BBINOJHATE PA0OThI 10 KPUTHYECKOMY AHAIN3Y QYHKIMOHMPOBAHUS TeXHHYECKHX CHCTEeM, BBISIBISATH
00beKThI HH(pOPpMATH3ALMH U OCYIIECTBJIATL Pa0OTy 110 CO31aAHUI0 HJIM COBEPLICHCTBOBAHUIO HHPOPMALIHOHHOH CHCTEMbI

3HaTb:

ITK-1-31 pa3HOBHIHOCTH CLIOCOOOB ITPOBEACHHS H3MEPEHHH AMEKTPHUECKIAX U HE AEKTPHICCKUX BEITHINH

Ymernb:

[IK-1-Y'1 aHanu3upoBaTh U CHHTE3NPOBATh UMEIOIIYIOCS HH(OPMAIIUIO, HHTEPIPETUPOBATh PE3yabTaThl IKCIIEPUMEHTA

Baaaernb:

ITK-1-B1 Meromamu pacdera norperHocTeld pyHKIHHA, TPUOIIDKCHHBIX 3HAYCHUH TAPaMETPOB MIPU OLICHKE OCHOBHBIX
MIPOU3BOJICTBEHHBIX (DOHIIOB

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHS TeM /BU 3aHATHSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI
Pa3gen 1. Pazpea 1.
MuKkpoKoOHTpOJLIEpHI.
OO0uue cBeneHns
1.1 00630p MUKPOKOHTPOJIJIEPOB 4 2 [K-1-Y1 IIK-1 J1.1
¢dupmer SIEMENS. Cuctema -B1 JI1.2J12.1
0003HauCHUI JI2.2J13.2
MHKPOKOHTPOJLIEPOB 01323334
SIEMENS. ApxutekTypa 25
MHKpPOKOHTpOJUIEpa

SIEMENS. Apxurekrypa
SIIpa MUKPOKOHTPOJLIEpa
SIEMENS. IlokoneBka
MHUKPOKOHTpOJIIepa
SIEMENS. CtpykTypHas
cXeMa MUKPOKOHTpOJLIepa
SIEMENS /JIex/




1.2 Cucrema 0603HaueHUI 2 TK-1-31 IIK-1- | JI1.2J12.1J13.
MHKPOKOHTPOJUIEPOB V1IIK-1-B1 1J13.2
SIEMENS. 31323354
IMoxoneBka 95
MHUKPOKOHTpOJIJIEpa
ATmega8535 /Tlp/

1.3 3HaKOMCTBO C 6 MK-1-31 IIK-1- | JI1.2J12.2J13. KM1 P1
TinkerCAD /J1a6/ V1T1IK-1-B1 1J13.2

212233524
25

1.4 AHanu3 albTepHAaTUBHBIX 27 ITK-1-31 TIK-1- J.1 P1
MHUKPOKOHTPOJUIEPOB IPYTUX V1IIK-1-Bl JI1.2J12.1
MIPOU3BOIUTENEH. J12.2J13.1
UccnenoBanue nuHoB JI3.2
MHUKPOKOHTpOJLIEpa 010202354
SIEMENS. 25
HucaccembiupoBanue
nporpamMmHoro komga /Cp/

Pazgen 2. Pazpen 2.
Perucrpni

2.1 ITamsTs IporpaMm. 2 MK-1-31 TIK-1- | JI1.2J12.2J13.
OrnepaTuBHas AMSTh. V1IIK-1-B1 2
DHeproHesaBucuMast aMsTh 210222354
naHHbIX. Pabora ¢ mopramu 325
BBOJIa-BbIBOJIA. Peructp
cocrosHust SREG. ®naru
peructpa SREG. /Jlex/

2.2 Pabota ¢ mopramu BBOZTa- 2 TIK-1-31 IIK-1- J1.1
BBIBOJIA V1IIK-1-B1 JI1.2J12.1J13.
Peructp cocrosiaust SREG 1J13.2

Mp/ 313233 54
95
2.3 [Mpumenenue TaiiMepoB 4 MK-1-31 TIK-1- | JI1.2J13.1 KM2 P2
V1IIK-1-Bl JI3.2
/J1a6/ 313233 54
95

2.4 IMamsre nporpamm. Iamsars 20 TIK-1-31 IIK-1- J1.1 KM2 P2
naHHbIX. CUeTYHK KOMaHg U V1 IIK-1-B1 JI1.2J12.1
BBITIOJTHEHUE TIPOTPAMMBL. JI2.2J13.1
Komangs! ycnoBHOTO U J3.2
6e3ycIoBHOTO TIepexo/ia. 21223334
Tabmuia BeKTOPOB U 25

00paboTka
npepepsiBaduii. /Cp/

Paznen 3. Pa3zgen 3.
Taiimepbl




3.1 8-OuTHBII TaiiMep-cyeTInK 4 2 MK-1-31 TIK-1- | JI1.2J12.2J13.
TO. 16-6utHbBII TalimMep- V1 IIK-1-B1 2
cuetuuk T1. 8-OuTHBIH 0132323 54
Taiimep-cueTank T2. 25
CroposkeBoii Taiimep
npepbiBaHus. BHemnue
IpepbIBaHUs. Pesxumbl
MTOHUKEHHOTO
9HEPronoTpeOIICHNUS.

TakTupoBaHue
MHUKPOKOHTpPOJIIEpA.
['eneparop ¢ BHEIIHUM
PE30HATOPOM.
HuskouacToTHBIN KBapLEBbIH
reseparop. Buemnuii curnan
cuHxpoHu3zauuu. ['eneparop c
BHemHerd RC-1enoukoid.
Buyrpennuii
kanuOpoBaHHbIi RC-
reHepaTop. AHaJIOrOBbIH
Kommaparop /JIex/

32 8-OUTHBIN TaltMep-CYETIHK 4 2 TIK-1-31 TIK-1- JI1.2J13.1
TO V1IIK-1-B1 J3.2
16-OUTHBII TaliMep-CYETYHK 2132053 54
T1. 8-mu pa3psiiHble 35
TaliMepbl B PEKUME IIUPOTHO
-UMITYJIbCHOM MOIYJISILIUN

Mp/
33 Brinmonnenne kypcoBoi 4 23 ITK-1-31 TIK-1- JI1.1 P3
paboter. /Cp/ V1T1IK-1-B1 JI1.2712.1
JI2.2J13.1
JI3.2JI3.3
212233 34
25
Pa3snen 4. Pa3nen 4.
Nnpnxanus

4.1 AHanoro-nuppoBoi 4 2 ITK-1-31 TIK-1- J.1 P3
npeoOpa3oBaTeb. V1IIK-1-B1 JI1.2J12.1
CeMuCerMeHTHBIH JI2.2J13.2
uuaukarop. /Jlex/ D1 32253 54

95

4.2 CeMHCerMeHTHBIA HHANKATOP 4 20 IMK-1-31 IIK-1- | JI1.2J12.2J13. P3
JuHamuueckas MHANKALUS V1IIK-1-B1 2
CHMBOJIOB 215233 54

/Cp/ 25

43 WNunukarus. OCHOBBI 4 18 ITK-1-31 TIK-1- JI1.1 P3
00paboTku V1TIIK-1-Bl JI1.2J12.1
UH(OPMALIMOHHBIX CUTHAJIOB JI2.2J13.1
JUTSL MTHUKALIH JI3.2J13.3
anementa /Cp/ 212233 34

25
4.4 IToaroToBka K 3aueTy ¢ 4 39 TIK-1-31 TIK-1- J.1 KM3
orenkoii /Cp/ VY1 IIK-1-B1 JI1.2J12.1
JI2.2713.1
J3.2
21223324
25
4.5 [IpoBenenwue 3auera ¢ 4 9 ITK-1-31 TIK-1- JI1.1 KM3
OIIEHKO# /JK3aMeH/ V1TIIK-1-Bl JI1.2J12.1
JI2.2J13.1
J3.2
21235435

5. ®OHJ OHEHOYHBIX MATEPUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s

CaMOCTOSITEJIbHOI MOJATOTOBKH

IIpoBepsiemble
Kon KonTponsHoe
KM MepOTIpUATHE HHIMKATOPB Bomnpock! 11 NOArOTOBKH
KOMITCTEHIIH
KM1 JlaGoparopnas IK-1-31;I1K-1- 1. JlajiTe KpaTKOE OIHMCAHUE TPEX OCHOBHBIX (DYHKIIMOHAIBHBIX Y3JIOB
pabota Nel YI;IIK-1-B1 MHUKpoTpoieccopa?
3HaKOMCTBO C 2. 114 4ero UCIoNb3yeTcs akKyMyJISaTop MUKpoIipolieccopa?
TinkerCAD 3. KakoBo Ha3HayeHHE PErUCTPOB MUKpOIIpoLieccopa?
4. 15 KaKoH Lesu UCIOJb3YIOTCS JaHHbIE, TOCTYAIOIIKUE 10 aAPECHOM
unHe?
KM2 JlabopaTopHas IK-1-31;IIK-1- 1. B kakoif apXUTEKType MUKPOKOHTPOJUIEpA IAMATh JaHHBIX U NaMSTh
pabota Ne2 Y1;IIK-1-B1 HIpOrpaMM MOTYT UMETh Pa3HYIO Pa3psiIHOCTh?
[Ipumenenue 2. B xakoil apxuTeKkType CUCTEMbl KOMaH]l HHCTPYKLIUU MOTYT OBbITh
TaliMepoB pa3HOM IMHBL?
3. B KaKoi# apXUTEKType CUCTEMbI KOMaH [ OOJIBIIMHCTBO HHCTPYKITHI
pasmeniaercsi B O1HOMU sueiike namsaTu?
4. Kakue ocobennoctn nmeer AVR-apxutekrypa?
KM3 Teopernueckue ITK-1-31;I1K-1- 1. OcHOBHBIE XapaKTEepUCTHKU MUKpPOKOHTposiepa ATmega 8535.
BOIIPOCHI JJIs1 V1;IIK-1-B1 2. Opranunzanus namsata MUKpokoHTpoiiepa ATmega 8535.

MOJTOTOBKU K
MPOMEKYTOYHOU
aTTecTaluu

3. [IpepbiBaHust MUKpOKOHTpoOJUIepa. Tabmuma npepbiBaHui.

4. TToptsl BBOJIA BBIBOJAa MUKpOKOHTpoIuiepa ATmega 8535. Ilpuniun
HACTPOWKU M OCHOB-HBIE PETHCTPHI.

5. 8-u pa3psiaHbIe TaiiMeps! cueTanku. Pesxxum 6sictporo IITMM.

6. 8-u paspsaHbIe TalMEPBI/CYETUUKU. PEXUM LEHTPHPOBAHHOTO
(dazororo) HINM.

7. 8-u pa3psiHbIe TaliMepbl/cueTdyuku. PexxumM cOpoca Mpu COBIaICHUM.
8. AnanoroBo-11QpoBoii mpeodpazoBaTeab MUKPOKOHTPOILIEpA
ATmega 8535. IIpuHIMn Ha-CTPOHKH U OCHOBHBIE PETHCTPHI.

9. Vcnonb3oBaHue IpephIBAHNH PH padoTe ¢ aHAJIOrOBO-IIU(PPOBEIM
npeobpa3oBaresieM MEKpo-KoHTpostepa ATmega 8535.

10. Pexumbl paGoThl MHAWKALIUN MUKpPOKOHTposiepa ATmega 8535.
11. KakumM 06pa3zom peanusyercs ypaBieHUe THPUCTOPHBIM
npeobpasoBareneM ¢ nomommsio CUDPY?

12. 1511 uero HeoOX0ArMa CHHXPOHHU3AIHS C CEThIO?

13. Kakum oOpa3om 3a1a€Tcst yroJ yrpaBieHus?

14. INosicHNTE PHHIAI pabOTH NPHHITUITHATEHOW cXxeMbl CUDY?

15. Kakum o6pa3om GopMHUPYIOTCS IPSAMOYTOIBHBIE HMITYIbCHI?

16. Kakas nHTerpajibHas cXxeMa Ha3bIBaeTCs MUKPOKOHTPOJIEPOM?
17. Kakast vHpOpMaIusi XpaHUTCS B TTAMATH JAHHBIX
MUKpPOKOHTpoOJuIepa?

18. Kakast uHpOpMaIus XpaHUTCS B TaMSITH IPOTPaMM
MHKPOKOHTpoJIepa?

19. Kakas namMsiTb MUKPOKOHTPOJLIEPA SIBJISIETCS] SHEPIOHE3aBUCUMO?
20. Yem onpenensieTcst pa3psiIHOCTh MUKPOKOHTpOIIepa’?

5.2. Tlepedenn paGoT, BbINOJIHSAE

MbIX 1o aucuuninHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Peepar, JIP, ITP u 1.11.)

Kon Hazpanue Tposepsiemeie
paBoTs! paboTsI HHIMKATOPB Conepsxanue pabOTHI
KOMITCTEHITUH
P1 JlaGoparopnas MK-1-31;I1K-1- 1. Yem oTamyaroTcs 1U(ppOBbIE BXObI/BBIXObI OT aHAJIOTOBBIX?
pabora Nel VI;IIK-1-B1 2. Kak B xofie HacTpouTh II(POBOIT BEIXOA Ha 3alMCh MaH-HEIX? Ha
3HaKOMCTBO C yTeHue?
TinkerCAD 3. Kakue koMaH bl TO3BOJISIOT 3aMIUCATh U IPOYMTATh JaHHBIE U3
I(POBOTO MM aHAIOTOBOTO BX0oa?
4. Yro takoe IIIMIM? IlpeumymmectBa u Hegoctatku HIM.
5. Uem otnnuaercs pexxum OUTPUT ot pexxuma INPUT?
P2 JlaGopatopHas MK-1-31;I1K-1- 1. VkaxuTte pa3psaHocTs Taiimepa TO? T1? T2?
pabora No2 YI;IIK-1-B1 2. Kakue GyHKIHH B IPpOrpaMMe MOTYT BBITIOJHATD Tal-MepbI?
[Ipumenenue 3. [lepeunciuTe perucTphl BBO/A/BHIBO/IA, YIIPABISIONIAE pad0TOM
TaliMepoB Taiimepa T0?

4. B kakux pexxumax ¢ [IIUM moryt paboTaTh TaiiMepbl
MHUKpPOKOHTpoJIIepa Atmega8535?

5. Kak HactponTs Taiimeps! TO/T2 it paboTsl B pexu-mMax ObICTPOTO
mImm?




P3

Kypcosas pabora IK-1-31;1IK-1- KypcoBas pabora BkiTrouaeT B ce0s pacdeT CIeAyIOINX 3a1aHHH:
YI;IIK-1-B1 3ananue Nel. Pa3zpaboTarh JTIOrHUECKYIO CUCTEMY aBTOMATH3AIIH —
COCTaBUTB IIPOTPAMMY ISl CBOETO BapHaHTa 0 PeaIM3aIliy 3aJaHHBIX
JIOTHYECKHX ypaBHEHUH. Pab0TOCIIOCOOHOCTH IPOrpaMMBI IIPOBEPHTE C
MOMOIIBIO IBYX BO3MOXKHBIX BApUAHTOB, YTOOBI OTBET ObLI paBeH "0" u
"1". TIpuBecTH MpOrpaMMHBIN KOJT Ha s3bIKe Assembler U CKpUHBI
CUMYJIATOpAa MUKPOKOHTpoiepa AVR, noarsepxaaromue
paboTOCIOCOOHOCTH IPOTPaMMBI.

3amanneNe2. Pa3pabotaTh mporpamMmy, OCYIIECTBISIOINLYIO
CYMMHPOBaHHE BYX 4-X pa3psIHBIX IBOWYHBIX ncen. [lepBoe dmcio
nosaercs Ha BbIBOibI PAO-PA3, Bropoe PA4-PA7, pe3ysnbTart BbIBO-
UTCs B OpT «C».

5.3. OueHovHbIe MaTepuaJibl, HCIIOJb3yEeMbI€ VISl IK3aMEHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

IIpoBeneHue 3K3aMeHa HE MPEAYCMOTPEHO.
JucTanumnoHHO 3a4eT ¢ oneHkoi MoxeT rnpoBoauThes B LMS Canvas. Tect conepxut 30 3ananuii. Ha pemenue otBogutcst 30
MUHYT. Pa3perieHHble MOMbBITKA - O/THA.

HazoBute omnpezeneHue MOHATHIO CHCTEMa CUHCIICHUS
cosokynHocTs dp I, V, X, L, C, D, M;
coBokynHocTh 1up 0, 1, 2, 3,4, 5,6,7, 8, 9;
MIPHUHATHIA CIIOCOO 3aIHCH YHCEI;

MHOXECTBO HATYpaJIbHBIX YHCET.

OmnpenenuTe, 4TO SBIACTCS MPUHATHIM CITOCOOOM 3aITUCH YHCEIT
CHCTEMA,;

CHCTEMA CUHCICHUS;

TaOIMIA;

MacCHB.

Omnpenenure, Kakue MUQPPHI UCTIONB3YIOTCS B IBOMYHON cHCTEME
Oul;
1u2;
0-09;
0-2.

Vkaxure koopaunupyemoe ycrpoictso ITK
CucTteMHbIN OJI0K;

Knasuarypa;

Mowuurtop;

Mpib.

YKaxxute BUJ MaMATH, KOTOpBIﬁ SABJIACTCA 3H€pF033BPICI/IMOI‘/'I MaMATbIO
IOCTOsIHHAA IIaMsTh,

onepaTtuBHas NaMATh,

BHCIIHAA ITaMSATh,

KOII-ITaMATh.

VYerpotictsa 1K, ucnonp3yromuecst Ui BOCIPUATHS UH(GOpPMALIMK U3 BHEIIHET0 MUpPa
LEHTPAJIbHBIA MPOLECCOP U ONEpaTHBHAs MaMsTh;

Mownurtop;

KIIaBHATypa, Mblllb, HAKOIIUTEIN HA MAarHUTHBIX JUCKAX;

OnepaTyBHAas MaMATh U MBIIIb.

VYerpoiicrsa 1K, ucnons3yrommecst 11 00paboTKH MMOydeHHONH HH(pOpMaIn
KJIaBHATypa, MBIIIb, HAKOIIUTEIM Ha MarHUTHBIX;

JMCKaXIEHTPaJIbHBII MPOIECCOp U ONepaTHBHAS IaMATh;

MOHHTOD;

orepaTUBHAsA MaMATh U MBIIIb.

Omnpenenure, Kakod BUJ NMAMSATH MPEIHA3HAYEH TOJIBKO JUIS YTCHUS
oIlepaTHBHAs MaMSATh;

BHEIIHAS ITaMsITh;

K3II-NIaMSITh;

nepudepuitHble yCTPOHCTBA, MOCTOSHHAS MAMSITh.

Vxkaxure BH/JI IIaMsITH, SIBHSIIOHII/II}’IC}I 3Hepro3aBchM0171 MaMATBIO C MPOMU3BOJIBHBIM JOCTY-TIOM JUISL YTCHUA U 3allUCU
OIi€paTUBHAsA MaMsTh,




14.

INOCTOsIHHAA IIaMsTh,
BHCIIHAA ITaMSATh,
KoII-ITaMsITh.

Ykaxure BHU/]I IIaMsITH, HCHOHB3y}OLLlPIﬁCﬂ JUIL XpaHCHU OporpaMM U JaHHBIX BO BPEMS HMX BBIIIOJHCHHUSA
KOUI-ITaMATh,

IOCTOsIHHAA IIaMsTh,

BHCIIHAA ITaMSATh,

K3lI-nmaMsATh, ONI€paTBHAsA NMaMATh.

Cucrema KOMaHJ, THITBI 00pa0aThIBAEMBIX JAHHBIX, PEXKHUMBI apecarii U IPHHIUIEI Pab0TEl MUKPOIPOIECCOPa — 3TO
MaKpOapXHUTEKTypa;

MHKPOapXHUTEKTYpPa;

MUHHApXUTEKTYPa;

MOHOAPXUTEKTYpa.

UYro sBIseTCs CTPYKTYPHBIM 3JeMEeHTOM (opMmara 1000 KOMaHABI?
perucrp;

ajpec S4YEeUKH;

orepaHy;

kox omeparuu (KOIT).

Mo wucny Goxpumx uHTErpanbHbIX cxeM (BMIC) B MUKPOIPOIIECCOPHOM KOMILICKTE Pa3id-4aloT MUKPOIIPOLIECCOPHI
OJTHOKaHaJIbHbIC, MHOTOKaHAJbHbIC 1 MHOTOKAHAJIBbHbBIC CEKIIHOHHEIC,

OJTHOAJIPECHBIE, MHOTOAIPECHBIE 1 MHOTO/IPECHBIE CEKIIMOHHBIE;

OTHOKPHUCTAIbHBIC, MHOTOKPHCTAJIBHBIC 1 MHOTOKPUCTAIBHBIC CECKIIMOHHBIC,

OITHOpPA3pSIHbIC, MHOTOpa3psAHBIC H MHOTOPa3psIHbIC CEKIMOHHEIE.

Kakune Muxpomnporeccops! MOTYT OBITH IIPHMEHEHBI Ul PELIeHNs MIMPOKOT0 Kpyra pa3sHo-oOpasHBIX 3a1ad (X

3¢ PeKTUBHAS TPOM3BOAUTEIBHOCTH CJIA00 3aBUCUT OT MPOOJIEMHOM cenu(u-KH pelaeMbIX 3a1aq)?

15.

16.

YHUBEPCAIBHBIE MUKPOIIPOLIECCOPHI;
(G POBBIE MHKPOIIPOIIECCOPEI;
ACHHXPOHHBIE MHKPOIIPOLIECCOPBI;
CHHXPOHHBIE MUKPOIPOIIECCOPBI.

C mOMOIIBI0 Yero MHUKPOIIPOIIECCOp KOOPAUHHUPYET paboTy BceX yCTpoiicTB Iu(ppoBOil CH-CTEMBI?
C MOMOIIBIO IHMHBI AaHHBIX;

C TTOMOIIBIO ITUHEI a/Ipeca;

C TIOMOIIBIO IIUHEI YIIPABICHUS,

C TMOMOIIIBIO MTOCTOSIHHOTO 3anoMuHatoiero ycrpoictsa (I13Y).

Komanzs! pacripenensioT: 1mo (pyHKIHOHAJIBFHOMY Ha3HA4YCHUIO, Iepeaada JaHHBIX, 00pa-00TKa NaHHEIX, Iepenada

YIPABICHUA U ...

17.

6e3 ajpecHoe;
OJTHOAJIPECHOE;
JIOIIOJIHUTEILHOE;
JIByXaJIpecHOe.

Kax Ha3bpIBaeTCs TIpoIemypa WM cXeMa IpeoOpa3oBaHus HH(GOpMAuK 00 olepaHAe B €T0 HCIIOIHUTENBHBIN axpec?
PEeXHUM KOJUPOBAHUS MAMATH;

pPEeXHUM aJpecaly MamsTy;

pexuM Gopmara mamsTH;

PEeXUM 0OCITyKMBAaHHS MaMATH.

Yro HazwiBaeTcs BBomom/BeiBogoM (BB)?

Pa3psSIHOCTHIO, T.€. MAKCHUMAIILHBIM YHCIIOM OJHOBPEMEHHO 00padaThIBaeMbIX JBOWYHBIX Pa3psiioB;

ajpeca sSYEUKH MaMATH, B KOTOPOIH HaXOJIUTCS OKOHYATEIbHBIN HCIIOIHUTENbHBIN a/ipec;

MoJie MaMSITH C YIMOPSAOYEHHOMN MOCIeA0BaTEIbHOCTRIO 3aITUCH U BHIOOPKH MH(DOPMAIIIH;

nepeiada JaHHBIX MKy sapoM DBM, BKIIOYAIONMM B ce0s MUKPOIIPOIIECCOP W OCHOBHYIO MaMsTh, U BHEITHUMH

ycrpotictBamu (BY).

19.

Kax Ha3wBaroTcs MUKPOIIPOLECCOPHI, B KOTOPBIX HA4YaJl0 U KOHCI] BBIIIOJHCHUA or[epaunﬁ 3a1a10TCA yCTpOfICTBOM

yIpaBieHus?

YHUBEPCAIbHBIE MUKPOIIPOIIECCOPEL;
IU(POBBIE MUKPOTIPOIIECCOPBL;
ACHHXPOHHBIE MUKPOIIPOIIECCOPEL;
CHHXPOHHBIE MHKPOIIPOIECCOPEI.




20.

24.

OpHuM U3 cI0c000B 0OOMEHa MaMATH K BHEIIHUM YCTPOWCTBAaM SIBIISIETCS
PEXUM IPSIMOTO JOCTYNA K MaMSITH;

pexuM (OPMHPOBAHUS CUTHAJIOB TIPEPHIBAHUH B ITaMSITH;

PEXHM IPOTPAMMHOTO YIPABICHUS IaMSTHIO;

peXUM O0CITY)KUBAHHS TTAMSTH.

CKOJIBKO aJIpecHBIX BXOJ0B UMEET MUKpOcXeMa namsaTu 256x47?
8;

11;

13;

16.

CKOJIBKO aJIpECHBIX BXOJIOB MMeET MUKpocxema mamatu 2Kx8?
8;

11;

13;

16.

MukpolpolieccopHasi cucTeMa Kakoro TUIa pa3padaThIBacTCsl dalle Bcero?
pa3paboTka He TpedyeTCsl, UCIIONB3YIOTCSI TOTOBBIE CHCTEMBI;

KOMITBIOTED;

MHKPOKOMITBIOTED;

MHKPOKOHTPOJLIEP.

Kakoif pexiM MHKPOIPOIECCOPHBIX CHCTEM HCIOIB3YeTCs IS Mepefadll OONBIINX MAaCCH-BOB MH(OPMAIIUU MEXKITY

MaMATHIO U BHEIITHUM yYCTPOHCTBOM?

25.

29.

OJKUAHUS;

IIPEPLIBaHMUS;

IpSMOr0 JOCTYNA K HNaMsTH;
IPsAMOM Iepeauyn JaHHBIX.

KakoBo HazHaueHHe KOHTpOJLIEpa MPSIMOT0 JOCTYNA K MaMsaTH?
YCKOPUTh OOMEH MeXTy MaMATHIO M BHEIIHUM YCTPOIICTBOM;
CpOYHOE OOCITY)KHBAaHHE BHEIIHEr0 yCTPOHCTBA;

BBIPa0OTKA BPEMEHHBIX 3aICpPIKeK;

opraHM3aIsg oOMeHa B IOCIEA0BATEIBHOM KOJIE.

BriGepute HeBepHOE YTBEpXKICHHUE:

PCI — HeMynbTUIUIEKCUPOBAHHAS LIUHA;

KonuyecTBo ciaoToB muHel PCI Maio;

PCI — ObIcTpoieiicTBYIOIIAS [IHHA;

Ha mumHe PCI BO3MOXEH CHHXPOHHBIH W aCHHXPOHHBIH OOMEH.

K kaxoii mmHe nmepcoHaJIbHOTO KOMITbIOTEpPA MOJKITIOYACTCs OOJIBbIIE BCErO YCTPOMCTB?
K CHUCTEMHOM IIWHE;

K IIHMHE [TaMSTH;

K JIOKaJIbHOH IIHUHE;

K muHe AGP.

KakoBo Ha3zHadeHHe KOHTPOJIIepa NPHOPUTETHBIX MPEPbIBAHUN?
YCKOPUTH OOMEH MEXKy MaMsThiO M BHEIIHUM YCTPOHCTBOM;
CpOYHOE OOCITY)KMBaHHE BHEIIHEr0 yCTPOWCTBA;

BBIPa0OTKA BPEMEHHBIX 3aJICPIKEK;

opraHu3aiys oOMeHa B IOCIEA0BATEIBHOM KOJIE.

Kakoli pekiM MHKPOIPOIIECCOPHBIX CHCTEM HCIOIB3YeTcs UL Iepead OONBIINX MAacCHBOB MH(OPMAIINH MEXIY

BHEIIHUMHU YCTPOHCTBaMH?

30.

OXKHMIAHMS,

MIpEephIBaHMS;

MPsIMOTO JIOCTYIA K MaMsTH;
MpsIMOY Nepefaun JaHHbIX.

KaxoBo HazHaueHue mporpaMmMHOro taiimepa?

YCKOPHTH OOMEH MEXIy MaMsAThIO U BHEITHUM YCTPOHCTBOM;
CpOYHOE 00CITy)KHBaHHE BHEIIHEro yCTPOWCTBA;

BBIPa0OTKA BPEMEHHBIX 3aJIepiKeK;

opraHM3aIys oOMeHa B IOCIEAOBATEIFHOM Kome.NeO

ITo yue6HOMY Kypcy "OCHOBBI MHKPOTIPOLIECCOPHON TEXHUKH"




Hamnpasnenue 13.03.02 «DnexTposHepreTHKA U AIEKTPOTEXHUK

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HUP)

OreHKa pe3yabTaTOB 3alIUTHI KYPCOBOW pabOTHI OCYIIECTBISETCS IO OATBHOM CUCTEME («OTIMYHOY, «XOPOIIO»,
«YIOBJIETBOPHUTENIHLHOY, «HEYAOBIETBOPUTETbHOY). KypcoBas paboTa cuntaeTcs BBIIONHEHHOHN YCHEIIHO, €CIU NPH €€ OIleHUBAHUH
MONTy4YeHa OLIEHKA He HUXKE «YIOBIETBOPUTEIBHOY.

ITpu moBexeHny 3anIUTH B (hOPME YCTHOTO OIIPOCA KPUTEPUSIMHI OIICHKH SBIISIOTCS

«OTIUaHO»: Pabota comepKUT TpaMOTHO M3TI0XKEHHYIO PAacueTHYI0 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIMOOK B
pacdeTax, JJOTHYHBIM U [OCJIE0BaTEIbHBIM H3II0KEHHEM MaTepHaia B MOACHUTENbHON yacTu. [Ipu 3amure paboThl CTYAEHT
MOKa3bIBaeT NIyOOKNE 3HAHHS BOIIPOCOB TEMBI; CBOOOIHO ONEPHPYET PaCUETHBIMU JJaHHBIMH; JIETKO OTBEYAET HAa OCTaBICHHBIC
BOITPOCEL.

«XopouIo: Pabota coaep:KuUT TpaMOTHO M3I0KEHHYIO PAacueTHYI0 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OIIHOOK B
pacuerax, JJOTHYHBIM ¥ MOCIIEI0BATENbHEIM H3JI0KEHHEM MaTepHaia B OSICHUTENbHOM yacTy. [Ipu 3amure paboThl CTYIEHT
MIOKa3bIBAaeT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpyIHEHHIT OTBEUaeT Ha IIOCTaBJICHHBIE BOITPOCEHL.

«Y IOBIETBOPHUTEITHHON: PaboTta conmepkuT pacueTHyro 0a3y, XapakTepu3yeTcsi HaJIW4IHeM OTAETBHBIX OIMIMOOK B pacuerax.
IIpu 3ammTe CTYAEHT MpOSIBISIET HEYBEPEHHOCTD, TOKA3bIBAET CI1a00€ 3HAaHKUE BOIIPOCOB TEMBI, HE Ia€T MOJIHOTO,
apryMeHTHPOBAaHHOTO OTBETA Ha 33JaHHbIE BOIPOCHI.

«HeynoBnerBopuTebHOY: Pabota He comepkUT pacueTHyIo 0a3y, HE OTBeYaeT TPEOOBAHMAM, H3IOKEHHBIM B METOANYECKHIX
yKa3aHHAX, IMeeT 3HaUnTeIbHbIE OIMOKH B pacuerax. [Ipu 3amure CTyISHT 3aTpyQHACTCS OTBEYATh Ha OCTABIEHHBIE BOIPOCHI 110
TeMe, He 3HaeT TEOPUH BOIIPOCa, IIPU OTBETE AOMYCKAET CYIIECTBEHHBIE OLIMOKH.

ITpu moBeneHny 3a4eTa ¢ OIEHKON B KPUTEPHSAMH OLIEHKH SBIIIOTCS:

«OTIUaHO»: Bce Bompocs! 6uieTa M3I0XKEHBI TOJHO (B paMKax MpOrpaMMBI Kypca WM JISKIIMOHHOTO Kypca) M TOYHO.
CrocoOHOCTh CaMOCTOSITENBHO MBICIIHTB, ICHO U MOCIIEI0BATENbHO U3JIaraTh CoJepKaHue OTBETa, yMeHUue 00001aTe Marepuail,
JenaTh BbIBOJBI. [IpaBUIIbHBEIC OTBETHI Ha AOMIOIHUTENbHBIC (TIPOBEPOYHBIE) BOIPOCH B paMKax Ouiera. [lonpoOHOE n3noxkeHue
OCHOBHBIX TIOJIOXKEHUH oTBeTa B JIcTe ycTHOTO ompoca.

«XopouIo: Bce Bompochl uiu OfUH U3 HUX B I[ETIOM PACKPBITHL, HO U3JI0XKEHBI HEIOCTATOYHO TONHO (He MeHee, ueM Ha 80
—90 %), mbo B OTBETE COAEPKATCs HETOYHOCTH (B TEPMUHAX, XPOHOJIOTHH, B HA3BaHUM TEPMUHA IIPU TIOHHMMaHUH €TI0 CYTH U T.JL.).
Hanndue moctaTo9HO MOAPOOHBIX 3amnucel B JINCTe yCTHOTO ompoca.

«Y 1OBIETBOPUTEILHOM: W3noxxeHne kaxaoro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble ONIMOKH B MEPHUOAM3AINAX,
KJIacCU(UKALMIX, TPAKTOBKE OCHOBHBIX IOHATHH ¥ T.1. He3HaHne oHOTo U3 BOIIPOCOB MOXKET OBITh KOMIIEHCHPOBAHO JPYrUM
BOIIPOCOM (Ha yCMOTPEHHE IPeIojaBaTelis) IIpH COOTBETCTBYIomIeH 3anucu B Jlucte ycTHOTO onpoca. Henocnenosarensaoe
M3JI0KCHUE MaTepHaa, HEyMEHHE JIeTaTh BEIBOJIBI.

«HeynoB1eTBOPUTENBHOY: OrtcyrcrBue 3amuceil B JIlucte ycTHOrO ompoca, OTKa3 OT OTBETa, HOAMEHA OJHOTO BOIPOCa
JpYyruM, HaJau4ue mmnapraiky. M3moxeHne BonpocoB MeHee, ueM Ha 60 %. HesHaHue OCHOBHBIX MOHATHUI U MOJIIOKEHUH TEMBI.
HecnocoOGHOCTH CBA3HO M3TI0KUTH MaTepHal.

IIpu moBeneHny 3a4era ¢ OLEHKOH B (hopMe KOMIBIOTEPHOTO TECTUPOBAHUS KPHTEPHUSIMU OLICHKH SBIITIOTCS:

«OTIUUHON: Iomyuyenne 6onee 90 % OanyoB MO TECTy MPHU BHINOJHEHHH TECTA 3@ PErIaMEHTHPOBAHHOE BPEMsL.
«Xoporo»: [oxyuyenue ot 75 mo 90 % OaUIOB MO TECTy NP BEHIMOJHEHHH TECTa 32 PErIIaMEHTHPOBAHHOE BPEMSI.
«Y 1OBJIETBOPUTEIBHO: IMomydenue ot 50 mo 75 % GanIoB MO TECTY MPH BHITOIHEHUH TECTa 32 PETJIAMEHTUPOBAHHOE

6. YAEBHO-METOANYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubaunoreka M3parenscTBO, roa, 3. anpec
JI1.1 |MMunsumxos B.H. IIporpamMMmupoBaHuE Ha A3bIKE Mocksa: uanor-MU®U, 2014,
accemOisiepa IBM PC : yueGHOE http://biblioclub.ru/index.php?
nocobue page=book&id=447687
JI1.2 | HoBukos [O.B. OCHOBBI MUKPOIIPOLIECCOPHOU M.: BUHOM, 2012,
TeXHHUKH: YdeOHoe mocodue

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOPEI, COCTaBHTEIH 3arnaBue bubnnorexa W3maTenscTBO, TOA, 371. axpec
JI2.1 | JdanmmoB U.A. OO61mas IeKTPOTEXHHKA C M.: Bricmas mxko:a, 2000,
OCHOBaMH JJICKTPOHUKHU: YueO.
nocobue
JI2.2 |Bomoo3oB AM MUuKpOKOHTPOJLIEPHI AJIS Bomnorna: Madpa-Nmxenepus, 2016,
CHCTEM aBTOMATHKH : ydeOHOe http://biblioclub.ru/index.php?
mocobune page=book&id=444183

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTEIH 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.1 |Xycaunos P.3., IIporpammupoBanue Yensabunck, Yurex-IIpodu, 2013,
Kauasnos A.B. MHUKpOKOHTpoiiepa ATmega www.nf.misis.ru

8535 na accembOuepe:
Meroandeckue ykazaHus K
BBITIOJIHCHHUIO J1TA00PAaTOPHBIX

pabort

JI3.2 |Amues M. T. Muxkpornpoieccopsl 1 Uomkap-Omna: I[ToBomkckuit

Bykanona T. C. MHUKPOTIPOIIECCOPHBIE CUCTEMBI TOCYIapCTBEHHBIN TEXHOJIOTHYECKUH

yIIpaBleHUs. §-pa3psiIHbIe yHusepcuret, 2016,
mporieccopsl ceMeiictBa AVR: https://biblioclub.ru/index.php?
1a00paTOPHBIA MPAKTHKYM page=book red&id=459452

JI3.3 | backos C.H. OCHOBBI MUKPOIIPOLIECCOPHOU H® HUTY MHUCuC, 2016,
TEeXHUKU: MeToanyeckue https://Ims.misis.ru

YKa3aHUs JUIs BBINOJIHCHUS
KypCOBOH paboThI

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

91 oHUIMaATEHBINA CalT KOMIaHuu Atmel www.atmel.com

32 | OCHOBBI MUKPOIPOIIECCOPHOM TEXHUKU https://Ims.misis.ru

D3 | Poccuiickas HaydHas dJIEKTPOHHAS OMOIHOTEKA www.elibrary.ru

D4 |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-33.pd/ - cailt kadeapsl «DIEKTPOIHEPTETUKA UDIICKPOECXHHUKAY.

N2 |2. www.atmel.com — opuIInansHbIi calT KoMnanuu Atmel.

N.3 |3. http://www.gaw.ru/ - CipaBOYHHUK I10 HJICKTPOHHBIM KOMIIOHCHTAM.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasnauenune OcHarienue
139 VYuebnass maboparopusi (kommbloTepHbId | Kommekr — yueOHolt  mebenmm Ha 24 Mecra s
KJ1ace) Kabuner KypCOBOTO u | o0ydaromuxcsi, 12 CcTauMOHAPHBIX KOMIIBIOTEPOB  JJIs
JUTUIOMHOTO NPOCKTHPOBaHNUs, | 00yJarommxcsi, |  CTalMOHapHBIH  KOMITBIOTEp  JUIA

Vumsepcureta MUCHUC 4yepe3 nuuHBIN KaOHHET

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

CaMOCTOSTENTFHOM paboThI OOyJaromuxcsl | mpenojasarens (BCe C BBIXOJOM B HHTEPHET), MPOEKTOP,
9KpaH HACTEHHbIH, KOMMYTAaTtop, JOCKa ayJuTOpHAas
MmenoBast, BeO kamepa Logitech, kononku, gocryn k SUOC

Ha

miarpopme LMS Canvas u Moodle, nueH3nOHHBIE

8. METOAUYECKHUE YKA3AHUS AJIS1 OBYYAIOIIIUXCSA

B nporiecce n3yveHus: AUCUUILTHHBI BRIACISIOT JIBa BHIAa CAMOCTOSATEIBHON pabOThL: - ayTUTOPHAS; - BHEAYTUTOPHASL. AyAUTOPHAS
CaMOCTOsATEIbHAs Pad0Ta IO TUCHUILIHHE BHIIONHACTCS HA YI4eOHBIX 3aHATUAX IO/ PyKOBOJICTBOM TIperoaBaTess. BHeaymuropHast
CaMOCTOsITeNbHAS paboTa - IaHupyeMas yaeOHasi paboTa 00yJaroNIMMCs, BEITTOJHAEMAast BO BHEAYTUTOPHOE BPEMSI 10 3aJIaHHIO U
MIPU METOTUYECKOM PYKOBOJICTBE MPENOAaBaTeNsl, HO 03 ero HemocpeACTBeHHOro yuactus. CamocTosTenbHas paboTa, He
MpeIyCMOTPEHHAs IIPOrPaMMOil y4eOHON TUCIUILIMHBL, PACKPBIBAIOLICH U KOHKPETH3UPYIOIICH ee Co/iepKaHKe, OCYIIECTBISACTCS
00yJaroNMMCsl HHAITUATHBHO, C LIEJBI0 Pean3aliui COOCTBEHHBIX YIEOHBIX U HAyIHBIX HHTepecoB. J{is 6onee 3¢ dhekTHBHOTO
BBITIOJTHEHUST CAMOCTOSITEIBHOM Pa0OTHI IO AUCIUIIIMNHE TPETOIaBaTellb PEKOMEHTYeT UCTOYHUKH ISl pabOThI, XapaKTepU3yeT
HanboJee PAIMOHATBEHYIO METOJUKY CAMOCTOSTEIBHON PaboThI, IEMOHCTPUPYET PaHEE BHIMOIHEHHbBIC 00YIaIOIIAMHUCS PAaOOTHI U T.
1. Buyiel 3amanuii U1 BHEAYyTUTOPHOI CaMOCTOSTEIBHON pabOTHI, HX COAEPIKAHUE M XapaKTep MOTYT UMETh BApHATHBHBIN H

T PepeHINPOBAHHBIN XapaKTep, YIUTHIBATh HHAUBUIYaIbHBIE 0COOCHHOCTH 00y4atomierocsi. OCBOSHHUE AUCITUTLTHHBI
MpeArnoaraeT Kak MpoBeIcHHE TPAAUIUOHHBIX ayAUTOPHBIX 3aHATHH, Tak U pabOTy B JIEKTPOHHONW HHPOPMAITIOHHO-
obpazoBarenpHoii cpene HUTY «MUCuC» (OMOC), yacTbio KOTOPOil HEMOCPEACTBEHHO MPEIHAZHAYCHHOH JIJIsl OCYIIECTBICHHS
00pa3oBaTeIBHOTO MpoIiecca SIBIAETCS INEKTPOHHBIN 00pa3oBaTenbHbIi pecype . OH nmoctynen no URL aapecy
https://lms.misis.ru ¥ MO3BOJSAET UCTIONB30BATH CIIEUATBLHBIA KOHTEHT M QJIEMEHTHI JIEKTPOHHOTO OOYYEHHSI U TUCTAHITUOHHBIX
00pa30BaTEIbHBIX TEXHOIOTHi. DIEKTPOHHBIH KypC HCIONB3YeTCsl IPEUMYIIECTBEHHO /151 ACHHXPOHHOTO B3aMMOJICHCTBUS MEKIY
Y4acTHHKaMH 00pa30BaTeIFHOTO Mporiecca MocpeacTBoM ceTi «HTepHeT». Bo3MOXXHO TpoBeieHne CHHXPOHHOM PabOTHI CO
CTyJeHTaMH ¢ ucnonb3oBaHneM Microsoft Teams wmn Zoom. KoHTpous pe3ynsTaToB BHEAYAUTOPHONH CAMOCTOSITEIIBHOM paboTHI




OCYHICCTBJIACTCA B IpEJiCiaX BpEMECHU, OTBCACHHOTO Ha 00s13aTeabHbIC yLIeGHLIe 3aHATUA IO AUCHUIUIMHE HA MTPAKTUYICCKUX ,
na6opaT0pH51x 3aHATHUAX.




