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Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

YI[paBJIeHI/Ie TEXHUYECCKUMHU CUCTEMaMU
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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 2 MK-1-31 TIK-1- | JI1.2J12.2J13.
TO. 16-6utHbBII TalimMep- V1 IIK-1-B1 2
cuerunk T1. 8-OuTHBII 0132323 54
Taiimep-cueTank T2. 25
CroposkeBoii Taiimep
npepbiBaHus. BHemnue
IpepbIBaHUs. Pesxumbl
MTOHUKEHHOTO
9HEPronoTpeOIICHNUS.

TakTupoBaHue
MHUKPOKOHTpPOJIIEpA.
['eneparop ¢ BHEIIHUM
PE30HATOPOM.
HuskouacToTHBIN KBapLEBbIH
reseparop. Buemnuii curnan
CHUHXpOHM3aluu. ['enepaTop
¢ BHemHel RC-nienoukoii.
Buyrpennuii
kanuOpoBaHHbIi RC-
reHepaTop. AHaJIOrOBbIH
Kommaparop /JIex/

32 8-OUTHBIN TaltMep-CYETIHK 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 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 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 CeMHuCerMeHTHBIN 20 IMK-1-31 IIK-1- | JI1.2J12.2J13. P3
HWHIUKATOP V1IIK-1-B1 2
JluHaMu4YecKast HHIUKALIHS 215233 54
CUMBOJIOB 5

/Cp/

43 WNupukanus. OCHOBBI 18 TK-1-31 TIK-1- J1.1 P3
00paboTku V1 IIK-1-B1 JI1.2J12.1
WH(POPMAITMOHHBIX CUTHAIOB JI2.2J13.1
JUIST UHAWUKALIIN JI3.2 JI3.3
anementa /Cp/ 01323334

25
4.4 [ToaroroBka k 3auery ¢ 39 ITK-1-31 TIK-1- J.1 KM3
otenkoii /Cp/ V1TIIK-1-B1 JI1.2J12.1
JI2.2713.1
JI3.2
2132253 54
95

4.5 [IpoBenenue 3auera ¢ 9 TK-1-31 TIK-1- J1.1 KM3

OLIEHKOH /DK3ameH/ V1 IIK-1-B1 JI1.2J712.1
JI2.2J13.1
J3.2

0103032435




Pazpnen 5. IloaroroBka k
KOHTPOJIbHBIM
MepONpHUATHAM U

BbINNOJIHACMBbIM paﬁOTaM

5.1 O06beM yacoB 4
CaMOCTOSITENIbHOM paboThI Ha
noarotoBky k KM /Cp/
52 O0BeM gacoB 4
CaMOCTOSITEIbHON paboTHI HA
noArotoBky k BP /Cp/
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONPOCHI [JIs1
CaMOCTOSITEJIbHOM MOATOTOBKH
IIpoBepsiemble
Kon KonTponsHoe
KM MepOTpUATHE HHIIMKATOPBL Bomnpocs! 11 moAroToBKH
KOMIIETeHLU I
KM1 JlabopaTopHast IK-1-31;I1K-1- 1. JlaiiTe KpaTKoe OIMCaHNE TPEX OCHOBHBIX (DYHKIIMOHAIBHBIX Y3JIOB
pabota Nel Y1;IIK-1-B1 MHUKponpoueccopa?
3HaKOMCTBO ¢ 2. JIns yero UCHONb3YeTCsl aKKYMYJISITOP MUKpoInpoLeccopa’?
TinkerCAD 3. KakoBo Ha3Ha4YeHHE PErUCTPOB MUKpOMpolieccopa?
4. 15151 KaKoi ey UCIOIBb3YIOTCS JaHHbIE, TOCTYMAIOIINE 110
aJipecHOi muHe?
KM2 Jlaboparopnas ITK-1-31;I1K-1- 1. B kakoii apXuTeKkType MUKPOKOHTPOJIIEPA MaMsATh JaHHBIX U TaMSTh
pabora Ne2 VIL;IIK-1-B1 IIPOrpaMM MOT'YT UMETh Pa3HyI0 pa3psIHOCTh?
IIpumenenue 2. B xaKo# apXUTEKType CHCTEMbI KOMaH]{ HHCTPYKIIUH MOTYT OBITH
TaiiMepoB pa3Ho# 1IMHBL?
3. B xakoi apXUTeKType CHCTEMbI KOMaH][ OOJBITHHCTBO HHCTPYKITUI
pa3Meriaercs B OJTHOM A4eiike mamaTu?
4. Kakue ocobennoctu nmeer AVR-apxutekrypa?
KM3 Teopernueckue MK-1-31;I1K-1- 1. OcHOBHBIE XapaKTepUCTUKN MUKpOKOHTpoiuiepa ATmega 8535.
BOIPOCHI JIS YI;IIK-1-B1 2. OpraHuzanus namsita MUKpokoHTpoiiepa ATmega 8535.

HOJrOTOBKU K
IIPOMEKYTOUHOU
aTTecTaluu

3. [IpepbIBaHUs MUKPOKOHTpOJUIEpa. Tabmuiia npephiBaHuH.

4. ITopTs! BBOAA BBIBOAA MUKpOKOHTpoiIepa ATmega 8535. Ilpunim
HACTPONKU U OCHOB-HBIE PETUCTPBHI.

5. 8-u pa3psaHBIe TaiiMeps! cueTanku. Pesxum 6sictporo IIIMM.

6. 8-u pa3psTHBIE TaltMepbl/CUeTINKU. PexXuM IIEHTPUPOBAaHHOTO
(dazoBoro) LHINM.

7. 8-u pa3psaHbIe TaliMephl/CYeTYNKH. Pexxnm cOpoca Impu CoBMaICHHN.
8. AnanoroBo-1idpoBoii mpeodpa3oBaTeTh MUKPOKOHTPOILIEpa
ATmega 8535. [IpuHIMI HA-CTPOHKH U OCHOBHBIE PETHCTPHL

9. Mcnonb30BaHue NpephIBaHuUil IpU paboTe ¢ aHaJI0roBO-LU(PPOBHIM
npeoOpazoBaTeseM MUKpo-KOHTposuiepa ATmega 8535.

10. PexwumMbl pabOThI MHAWKAIIMH MUKpPOKOHTposiepa ATmega 8535.
11. Kakum 06pazom peanusyercs ypaBieHUEe THPUCTOPHBIM
npeobpaszoBateseM ¢ momoinsio CHDY?

12. 1y vero HeoOXoAMMa CHHXPOHHU3AIHS C CEThIO?

13. Kakum o6pa3oM 3agaéTcs yroi yrupaBiIeHUs ?

14. TlosicHuTE PUHIUN PpaObOThI MPUHIUITAATBHON cxeMbl CUDY?

15. Kakum o6pa3om GopMHPYIOTCS IPSAMOYTOIBHBIC HMITYIbCHI?

16. Kakas nnTerpajipbHas cxeMa Ha3bIBaeTCs MUKPOKOHTPOJLIEPOM?
17. Kakast uHpOpMaLus XpaHUTCS B TaMATH JaHHBIX
MHUKPOKOHTpOJIepa?

18. Kaxkas nadopmarus XxpaHUTCs B TaMATH MPOrpaMM
MHUKPOKOHTpOJIIepa?

19. Kakas naMsTh MUKPOKOHTPOJIJIEpPA SBJISETCS SHEPTrOHE3aBUCUMOI?
20. Yem ompenensercst pa3psIHOCTh MUKPOKOHTpoILiepa?

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

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

HazBanue
paboTsI

Kon
paboTsI

IIposepsiemble
WHIUKATOPBI
KOMIETCHIIUMN

Copeprxanue paboTbI




P1 JlabopaTopHast IK-1-31;1IK-1- 1. Uem oTnmuuaroTcst u(poBbIe BXOABI/BEIXOABI OT AHAIIOTOBBIX?
pabdota Nel V1;I1K-1-B1 2. Kak B xo/ie HaCTpOUTh HU(POBOI BBIXO Ha 3amKCh AaH-HbIX? Ha
3HaKOMCTBO ¢ yTeHue?

TinkerCAD 3. Kakue koMaH bl IO3BOJIAIOT 3aIIUCATh U [IPOYUTATh JAHHBIC U3
IU(pPOBOTO MM aHAJIOTOBOTO BXoa?
4. Yro Takoe IIUM? IlpeumymiecrBa u Hemoctatku LIIMM.
5. Uem ornuyaercs pexxum OUTPUT or pexxuma INPUT?

P2 JlaboparopHas IMK-1-31;I1K-1- 1. Ykaxute pa3psaHocTs Taimepa T0? T1? T2?
pabota Ne2 Y1;IIK-1-B1 2. Kaxue (yHKIMY B TPOrpaMMe MOTYT BBITIOJIHSATE Tai-MephI?
IIpumenenue 3. Ilepedncnute perucTpsl BBOIA/BHIBOIA, YIIPABIIOIINE PaOOTOI
TaliMepoB taiimepa T0?

4. B xaxux pexumax ¢ [IIMM moryt paboTtaTs TaiiMepsI
MHUKPOKOHTpoJIIepa Atmega8535?

5. Kak HactpounTs Taiimeps! TO/T2 st paboThl B pexu-Max OBICTPOTO
oImm?

P3 KypcoBas pabota MK-1-31;I1K-1- KypcoBas paboTa Bkito9aeT B ce0s1 pacueT cIeayIomnX 3aJaHHi:

V1;IIK-1-B1 3anmanue Nel. PazpaboTaTh JOrHYECKYIO CUCTEMY aBTOMATH3ALMU —

COCTaBUTb IPOrpaMMy JUIsl CBOETO BapUaHTa 10 peau3aluy 3aaHHbIX
JIOTHUYECKUX YpaBHEHUH. PaboTOCIIOCOOHOCTD MPOTpaMMBbI TPOBEPHUTH C
MOMOIIIBIO IBYX BO3MOXKHBIX BapHAHTOB, YTOOBI OTBET OBLI paBeH "0" u
"1". TIpuBeCTH MPOrpaMMHBIN KO/ Ha s3bIKe Assembler U CKpUHBI
CUMYIISITOpa MUKpOKOHTpoJuiepa AVR, monrsepxaaromiue
PpaboTOCIOCOOHOCTH IPOTPaMMBL.

3amanueNe2. PazpabotaTh nporpamMmy, OCYIIECTBIISIONLYIO
CYMMHPOBaHHE ABYX 4-X pa3psIHbIX JBOWYHBIX uncen. [lepoe uncio
nojaercs Ha BeiBozibl PAO-PA3, Bropoe PA4-PA7, pesynbrar BeIBO-
UTCs B OpT «C».

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCNOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

IIpoBeneHue sK3aMeHa HE IPELYCMOTPEHO.
JucTtanumnoHHoO 3aueT ¢ oneHKoi MoxeT rnpoBoauTbes B LMS Canvas. Tect conepxut 30 3ananuii. Ha pemenue otBogutcs 30
MUHYT. Pa3pelieHnble MOonbITKY - OJHA.

HazoBute omnpezeneHue MOHITHIO CHCTEMa CUHCICHUS
cosokynHocTh TP I, V, X, L, C, D, M;
coBokynHocTs p 0, 1, 2, 3,4, 5,6, 7, 8, 9;
MPUHATBIA CIIOCOO 3aIMCH YHCEIT;

MHOXECTBO HATYpaJIbHBIX YHCET.

Omnpenenure, 9TO SBISCTCS MPUHITHIM CIIOCOOOM 3alHCH YHCEN
CHCTEMA,;

CHCTEMA CUHCICHUS;

TaOIHIA;

MacCHB.

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

Vkaxure koopauHupyemoe ycrpoiictso ITK
CucrteMHBbIN OJI0K;

KnaBuarypa;

Monurop;

Mpiib.

YKaxxute BUJI naMATH, KOTOpLIﬁ SABJIACTCA 3H€pFOSaBI/ICI/IMOﬁ NnaMATBIO
IIOCTOsIHHAA IIaMsATh,

onepaTtuBHasg NaMATh,

BHCIIHAA INaMSATh,

KOII-ITaMAThb.

VYerpoiicrsa 1K, ucnons3yronecst st BOCHPUSTHS HHGOPMAIMU U3 BHEIITHETO MHpPA
LEHTPaJIBHBIA MpoLEcCcOop U ONepaTUBHAs MaMsTh;

Mowuurtop;

KIIaBHATypa, MbllIb, HAKOIIUTEIN HA MAarHUTHBIX JUCKAX;




14.

OHepaTI/IBHaSI aMATh U MBIIIb.

VYerpoiictsa T1K, ucnons3yromuecs a1t 00pabOTKH MOTydeHHOH HH(pOpMaIn
KJIaBHATypa, MBIIIb, HAKOMUTEIN HA MAaTHUTHBIX;

JUCKaXLEHTPaNbHbII MpoLleccop U ONepaTHBHAs MaMATh;

MOHHTOP;

oTlepaTHBHASA MaMATh M MBIIIE.

Omnpenenure, Kakod BUA HMaMSATH NPeJHA3HAUCH TOJNBKO AJISI YTCHUS
onepaTHBHAs MaMsATh;

BHEIIHSS ITaMATh;

K3II-TIaMSTh;

nepudepuiiHble ycTpoicTBa, MOCTOSHHAS aMATh.

Vxaxure BH/JI ITIaMTH, HBJ’ISIIOIHPIfICS[ 3HepFOSaBHCHMOﬁ MMaMATBIO C MPOMU3BOJIBHBIM TOCTY-TIOM JUISL YTCHUA U 3alIUCU
onepaTtuBHas NaMATh,

INOCTOsIHHAA I1aMsTh,

BHCHIHAA IIaMATh,

KOUI-ITaMATh.

YKaxxute BUJI MaMATH, HCHOJ’IL3yIOH.[HﬁCﬂ AT XpaHCHUs MPpOorpaMM U JaHHBIX BO BPEMSA UX BBIIIOJHCHUSA
KOII-NTaMATh,

INOCTOsIHHAA IIaMsTh,

BHCIIHAA ITaMSATh,

KoII-TaMsATh, ONICpaTUBHAS NMaMATh.

CucremMa KOMaH[, TUITBI 00padaTbIBaeMBbIX JAaHHBIX, PEKUMBI aIpecallid ¥ MPUHIUIBI padoThl MUKPOIpOLIECCOpa — 3TO
MaKpOapXHUTEKTypa;

MHKPOAPXHUTEKTYpPa;

MHHHapXUTEKTYpa;

MOHOAPXHUTEKTYpa.

UYro sBiIseTCS CTPYKTYPHBIM 3JEMEHTOM (hopmara Tr000i KOMaHABI?
pEerHcTp;

aJipec SMEUKH;

OIlEepaHL;

kox omneparuu (KOIT).

Mo wucny Goxpmmx mHTETpaNBHBIX cxeM (BMC) B MHKpOIIPOIIECCOPHOM KOMITIEKTE Pa3iu-4aloT MUKPOIIPOIIECCOPHI
OJIHOKAHAJIbHbIE, MHOTOKAHAJbHBIE U MHOTOKAHAJIbHbIE CEKIMOHHBIE;

OJIHOAJIpECHbIE, MHOTOAJPECHBIE ¥ MHOT0aJIPECHbIE CEKI[HOHHBIE;

OJTHOKPUCTANIbHBIE, MHOTOKPHUCTAJIbHBIE U MHOTOKPUCTAIBHBIE CEKIIMOHHBIE;

OJIHOpa3psAJHbIE, MHOTOPa3psiHblE 1 MHOIOPA3psAHbIE CEKIIMOHHBIE.

Kakune Muxpomnporeccopsl MOTYT OBITh IIPHMEHEHBI ISl PEICHUs MIMPOKOTO Kpyra pa3sHo-oOpa3HBIX 3a1a4 (UX

3¢ deKTHBHAS POU3BOAUTEILHOCTH C1a00 3aBUCHUT OT MPOOIIEMHOM crielu(u-K1 peraeMbIx 3a1a4)?

15.

16.

YHUBEPCAIBHBIE MUKPOIIPOIIECCOPEL;
U(POBBIE MUKPOIIPOIIECCOPBI;
ACHHXPOHHBIE MUKPOIIPOLIECCOPBI;
CHHXPOHHBIE MHKPOIIPOIIECCOPEI.

C MOMOIIBIO Yero MUKPOIIPOIIECCOP KOOPAMHHUPYET paboTy BCeX YCTPOMCTB IM(POBOIl CH-CTEMBI?
C TIOMOIIIBIO TIMHBI JTaHHBIX;

C TIOMOIIBIO IIMHBI a/Ipeca;

C MOMOIIBIO IIUHBI YIIPABICHUS,

C TIOMOIIIBIO MOCTOSIHHOTO 3anoMuHaromiero ycrpoiicrea (I13V).

Komans! pacrpenensioT: mo ¢pyHKIHOHAIBHOMY HAa3HAYCHUIO, Iepefada JaHHbBIX, 00pa-00TKa NaHHBIX, IHepenada

VIIPABIICHUS U ...

17.

0e3 aapecHoe;
OJJHOA/IPECHOE;
JIOTIOJTHUTENBHOE;
JIBYXaJIpECHOE.

Kaxk Ha3piBaeTcs mporenypa WM cxema IpeoOpa3oBaHus MHGOpManKUU 00 OIepaHAe B €ro UCIOIHUTEIbHBIN amgpec?
PEXKUM KOIAMPOBAHUS MAMSITH;

PEeXHUM afpecariy IaMsITH;

pexuM Qopmara mamsTH;

peXRUM 00CITY)KUBAHHS TTAMSTH.




18.

Yro HasweiBaeTcst Beogom/BeiBoioM (BB)?

Pa3psSIHOCTHIO, T.€. MAKCUMAIILHBIM YHCIIOM OJHOBPEMEHHO 00padaThIBaeMbIX JBOWYHBIX Pa3psloB;

ajpeca SYEUKH MMaMATH, B KOTOPOH HaXOJIUTCS OKOHYATEIbHBIN HCIIOIHUTEIbHBIN a/ipec;

0JIe MAMSTH C YHMOPSA0UYEHHOHN MOCIeA0BaTENbHOCTBIO 3alIMCH U BHIOOPKH MH(DOPMAIIH;

nepeiavya JaHHBIX MEKIy sapoM DBM, BKIIOYAIONMM B ce0s1 MUKPOIIPOIIECCOP M OCHOBHYIO MaMsTh, U BHEIIHUMH

ycrpotictBamu (BY).

19.

Kax Ha3bIBaroTcs MUKPOIIPOLIECCOPHI, B KOTOPBIX HA4ajl0 U KOHCI] BBIIIOJIHCHUA onepaunﬁ 3a1al0TCA yCTpOfICTBOM

yIpaBiaeHUs?

20.

24.

YHUBEPCAIBHBIE MUKPOIIPOIIECCOPEL;
U(POBBIE MUKPOIIPOIIECCOPBI;
ACHHXPOHHBIE MUKPOIIPOLIECCOPBI;
CHHXPOHHBIE MHKPOIIPOIIECCOPEI.

OnHMM U3 CIIOcO0OB OOMEHA MaMATH K BHEIIHUM YCTPOWCTBAaM SIBIISIETCS
PEXUM NPSIMOTO JOCTYNA K MaMSITH;

pexuM (OPMHPOBAHUS CUTHAJIOB TIPEPHIBAHUH B IaMSTH;

PEXHUM NPOrPaMMHOTO YNPABIECHUs MaMSTHIO;

peXUM OOCITY)KUBAHHS TTAMSTH.

CKOJIBKO aJIpeCHBIX BXOAOB MMEET MHKpOCXeMa MaMsATH 256x47
8,

11;

13;

16.

CKOJIBKO aJIpecHBIX BXOJIOB UMEET MUKpocxeMma mamatu 2Kx8?
8;

11;

13;

16.

MHUKpOITPOLIECCOPHAst CHCTEMa KaKOTo THITa pa3pabaThIBaeTCs Yalle Bcero?
pa3paboTka He TpeOyeTcs, UCIOIb3YIOTCS TOTOBBIE CHCTEMBI,

KOMIIBIOTED;

MHKPOKOMITBIOTED;

MHKPOKOHTPOJLIEP.

Kakoif pexkuM MHKPOIPOILECCOPHBIX CHCTEM HCHONb3yeTcs IS Mepefau OONbBIINX MAacCH-BOB MHGOPMAIUU MEXKIY

MaMSTHIO U BHEIIHUM YCTPOMCTBOM?

25.

O>KUIAHUS;

IIPEPLIBaHMUS;

IIPSAMOro JOCTYNA K HNaMsTH;
IIpSIMOM Iepeiaun JaHHBIX.

KakoBo Ha3zHa4yeHHE KOHTPOJUIEPa HPSIMOTO JAOCTYMA K MaMsiTu?
YCKOPHTH OOMEH MEXTy MaMsAThIO U BHEITHUM YCTPOHCTBOM;
CpOYHOE OOCIY’KHBAaHNE BHEITHETO YCTPOHCTBA,

BBIPA0OTKA BPEMEHHBIX 3aJICPIKeK;

opraHm3aiys oOMeHa B IOCIICAOBATEIILHOM KOJIE.

BriGepure HEeBepHOE YTBEPXKICHHUE:

PCI — HeMynbTUIUIEKCUPOBAHHAS LIHHA;

konuuecTBo cinotoB muHel PCI mano;

PCI — OsIcTpozeiicTByrOIIas IMHA;

Ha muHe PCI BO3MOXEH CHHXPOHHBIN U aCHHXPOHHBIH OOMEH.

K kakoii muHe mepcoHaIbHOTO KOMIIBIOTEPA MOIKIIOYACTCS OOJIBIIE BCETO YCTPOUCTB?
K CHCTEMHOH IIHHE;

K IIHMHE [TaMsTH;

K JIOKQJIbHOH IIIMHE;

k muHe AGP.

KakoBo Ha3zHa4yeHHe KOHTPOJUIEpa NPUOPUTETHBIX MPEPhIBAHMNA?
YCKOPHTH OOMEH MEXTy MaMsAThIO U BHEITHUM YCTPOHCTBOM;
CpOYHOE OOCIYKHBAaHHE BHEITHETO YCTPOHCTBA,

BBIPa0OTKA BPEMEHHBIX 3aICPIKEK;




- opranu3anus oOmeHa B II0CJICA0BATCIIBHOM KOJC.

29. Kakolf pe’KiM MHKPOIPOIIECCOPHBIX CHCTEM HCIIOIB3YeTCs IUIS Iepeadl OONBIINX MAacCHBOB MH(OPMAIINH MEXIY
BHEIIHUMH YCTPOUCTBaMH?

- OKUIAHUS;

- IIpEPbIBAHMUS;

- MPSIMOTO JIOCTYIA K MaMsTH;
- MpsIMOY Nepefaun JaHHbIX.

30. KaxoBo HazHadyeHue mporpaMmMHOro taiimepa?

- YCKOPUTh OOMEH MEXAy MaMSAThI0 U BHEUIHUM YCTPOHCTBOM;
- CpOYHOE OOCIY)KHBAaHHE BHEIIHEr0 YCTPOHCTBA;

- BBIPa0OTKA BPEMEHHBIX 3aICpIKeK;

- opraHu3zanysi oOMeHa B TOClieioBaTenbHOM Koze.NeQ

ITo yaebHOMY Kypcy "OCHOBBI MEKPOIIPOLIECCOPHOH TEXHUKHU"
Hampasnenue 13.03.02 «OnekTposHepreTHKa 1 AIEKTPOTEXHUK

5.4. MeToauka OuleHKH OCBOEHUS AUCUMILIMHBI (Moayis, npakTuku. HUP)

Or1eHKa pe3ybTaToB 3aIlUTHl KyPCOBOM PabOTHI OCYIIECTBISIETCS 10 OAJTBHON CUCTEME («OTIHYHOY, «XOPOILOY,
«YIOBIIETBOPHUTEIIEHOY, KHEYTOBIECTBOPUTEIBHOY). KypcoBast paboTa cunTaeTcs BEIOIHEHHON YCHEITHO, €CITU TIPH €€ OICHUBAHUH
MOJIy4€HA OLICHKA HE HUXKE «YIOBIIETBOPUTEIILHO.

IIpu noBeeHNH 3aUTHI B pOPME YCTHOTO OMPOCa KPUTCPHUSMH OLICHKH SIBIISTFOTCS

«OTanyHO»: Pabota comepKUT TpaMOTHO H3JIOKECHHYIO PacueTHyIo 0a3y, XapaKTepU3yeTcsi OTCYTCTBHEM OIIMOOK B
pacderax, JJOTHIHBIM U [TOCIIE0BAaTEIbHBIM H3JI0KEHHEM MaTepHaia B MOSCHUTENbHON yacTu. [1pu 3ammre paboThI CTYAeHT
MOKa3bIBAET TIyOOKUE 3HAHUSI BOIPOCOB TEMBI; CBOOOIHO OMEPUPYET paCUE€THBIMU AAHHBIMU; JIETKO OTBEYAET HA IOCTABICHHBIE
BOIPOCHL.

«Xoportom»: PaboTa colepKHUT TPaMOTHO M3JIOKECHHYIO pacyeTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B
pacdeTax, JJOTHYHBIM U [OCJIEA0BATEIbHBIM H3TI0KEHHEM MaTepHaa B MOSCHUTENbHON yacTu. [Ipu 3ammre paboThI CTYACHT
MOKAa3bIBAECT 3HAHHS BOMPOCOB TEMBI; 0€3 0COOBIX 3aTPyJHEHUIT OTBEYaeT Ha MOCTABJICHHBIE BOIIPOCHI.

«Y IOBIIETBOPUTEILHOM: Pabota conmepxut pacueTHyro 0a3y, XapaKTepU3yeTcsl HaJMYHEM OTICTBHBIX OMIMOOK B pacuerax.
IIpu 3ammTe CTYACHT MPOSIBISIET HEYBEPEHHOCTH, TOKA3BIBAET C1a00e 3HAHKUE BOIIPOCOB TEMEI, HE JIAcT ITOJTHOTO,
apryMEHTHPOBAHHOTO OTBETA Ha 33JJaHHBIE BOIIPOCHI.

«HeynoBnerBopuTtensHO»: Pabota He comepKUT pacueTHyr0 0a3y, He OTBe4aeT TPEOOBAHMSAM, U3JIOKCHHBIM B METOAUYCCKHX
yKa3aHHAX, IMECT 3HaUNTEIbHBIC OIIMOKH B pacueTax. [IpH 3amure CTyIeHT 3aTpyIHACTCS OTBEYATh Ha IIOCTABICHHBIE BOIIPOCH
0 TeMe, He 3HaeT TEOPHHU BOIIPOCA, TIPH OTBETE JOIYCKAET CYIIECTBEHHbIE OMMOKH.

IIpu moBezieHMH 3a4yeTa C OLIEHKOM B KPUTEPUSIMH OLICHKHU SIBIISIOTCS:

«OTanYHO»: Bce Bompock! OmiieTa M3MOKEHBI TOHO (B paMKax MporpaMMBI Kypca WM JISKIIMOHHOTO Kypca) W TOYHO.
CrocoOHOCTh CaMOCTOSATENBHO MBICIHUT, ICHO M TIOCIIEIOBATEIFHO M3JIaraTh COJIep)KaHue OTBETa, yMEHHE 0000IIaTh MaTepuall,
JieTaTh BEIBOABL. [IpaBUIIbHBIE OTBETHI HA NOMOIHUTEIbHBIE (IPOBEPOUYHBIE) BOIIPOCH B paMKkax ouiera. ITonpoOHOe n3noxenne
OCHOBHBIX TOJIOKEHUH 0TBeTa B JIUCTe yCTHOrO ompoca.

«Xoporo»: Bce Bompock! Wi OMH U3 HUX B IEJIOM PACKPHITHL, HO HU3JI0KEHBI HEIOCTATOYHO ITTOJTHO (He MeHee, yeM Ha 80
—90 %), mbo B OTBETE CozepKaTCA HETOYHOCTH (B TEPMUHAX, XPOHOJIOTHH, B HA3BaHUM TEPMHHA IIPH IIOHUMAHUH €T0 CYTH U
T.1.). Hannune nocratouno nmoapoOHsIX 3anuceil B JIucte ycTHOro omnpoca.

«Y IOBJIIETBOPUTEILHOM: W3znoxxeHne KaxIoro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble ONIMOKH B IEPHOAN3AINAX,
KIacCU(MKAINAX, TPAKTOBKE OCHOBHBIX MOHATHI 1 T.1. He3HaHME 07JHOTO M3 BOIPOCOB MOKET OBITH KOMIICHCHPOBAHO IPYTUM
BOIIPOCOM (HAa YCMOTpEHHUE MperofaBaTels) IpH COOTBETCTBYoMIel 3anucu B JIucte ycTHOro onpoca. HermocnenosarensHoe
U3JI0KEHUE MaTepHaia, HEyMEHHE J1eJ1aTh BHIBOIBI.

«HeynoBneTBopUTeIbHOY: OtcyrcTBHe 3anuceil B JIucTe yCTHOTO OIpoca, OTKa3 OT OTBETA, IOJAMEHA OJHOI'O BOIIPOCA
JpYyruM, HaIW9HE MIapraiky. M3moxeHne BoIpocoB MeHee, 9eM Ha 60 %. He3HaHMe OCHOBHBIX MOHATHI U TOJIOKECHUH TEMBI.
HecnocoGHOCTD CBA3HO U3I0KUTH MaTepUall.

ITpu moBeeHny 3a4era ¢ OIEHKOH B (hOpMe KOMITBIOTEPHOT'O TECTUPOBAHHS KPUTCPHIMH OLICHKH SBIISIOTCS:

«OTnu4HO»: [Momydenne 6onee 90 % GaUIOB MO TECTY MPH BHIMOJHEHUH TECTA 33 PETJIAMEHTHPOBAHHOE BpEMSI.
«Xopoo»: Homyuenune ot 75 mo 90 % OannoB Mo TecTy IMpPU BHIMOIHEHUU TECTA 3a PErIaMEHTHPOBAHHOE BPEMs.

«Y 1OBJIETBOPUTEILHOM: Ionyuenune ot 50 no 75 % GanoB MO TECTY NPH BHIIOJIHEHUH TECTa 3a PETJIAMEHTUPOBAHHOE
BpeMs.

6. YYAEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3armaBue Bubmmorexa W3narenscTBO, roa, 3i1. anpec
JI1.1 |IIunsmukos B.H. IIporpamMMmupoBaHue Ha A3bIKE Mocksa: Iuanor-MU®U, 2014,
accemb0binepa IBM PC : yueGHOE http://biblioclub.ru/index.php?
nmocooue page=book&id=447687
JI1.2 | HoBukos [O.B. OCHOBBI MUKPOIIPOLIECCOPHOM M.: BUHOM, 2012,
TeXHHUKH: YdeOHoe mocodue




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTECIIN

3ariaBue

bubnuoreka W3znarenbcTBO, TO, 371. aipec

JI2.1 | JdanmmoB U.A. OO61mas IeKTPOTEXHHKA C M.: Bricmas mxko:a, 2000,
OCHOBaMH 3JIEKTPOHUKH: Yueo.
nocobue
JI2.2 |Bomoo3oB AM MUuKpOKOHTpOJLIEPHI AJIS Bomnorna: Madpa-Nmxkenepus, 2016,
CHCTEM aBTOMATHKH : ydeOHOe http://biblioclub.ru/index.php?
mocooune page=book&id=444183
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec
JI3.1 |Xycaunos P.3., ITporpammupoBanue Yensabunck, Yurex-IIpodu, 2013,
Kauanos A.B. MHUKpOKOHTposIepa ATmega www.nf.misis.ru
8535 Ha accembuepe:
Meroandeckue ykazaHus K
BBITIOJIHCHHUIO J1TA00PAaTOPHBIX
pabor
JI3.2 |Amues M. T., Muxkpornporiieccopsl 1 Uomkap-Omna: [ToBomkckuit
Bbykanona T. C. MHUKPOTIPOLIECCOPHBIE CUCTEMBI TOCYIapCTBEHHBIN TEXHOJIOTMYECKUI
yIpaBieHus1. 8-pa3psaHble YHUBepcHTeT, 2016 ,
nporieccopsl cemeiictBa AVR: https://biblioclub.ru/index.php?
T1a00paTOPHBIA PAKTUKYM page=book red&id=459452
JI3.3 | backos C.H. OCHOBBI MUKPOIIPOLIECCOPHOU H® HUTY MUCuC, 2016,
TEXHUKHU: Meronnyeckue https://Ims.misis.ru
YKa3aHHs I BBIIOJHCHUS
KypCOBOH paboTHI
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHET»
I1 opHUIMATEHBINA CalT KOMIaHuu Atmel www.atmel.com
32 | OcHOBBI MUKPOIPOIIECCOPHOM TEXHUKU https://Ims.misis.ru
D3 | Poccuiickas HaydHas dIIEKTPOHHAS OMOTHOTEKA www.elibrary.ru
D4 |H® HUTY MUCuC www.nf.misis.ru
35 | KubepJlennka https://cyberleninka.ru/
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust
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 JaHHBIX
N.1 | 1. http://xadenpa-33.pd/ - cailt kadenpsl «DIEKTPOIHEPTETUKA UDIICKPOESXHHUKAY.
N2 |2. www.atmel.com — opunmansHbIi calT KoMnanuu Atmel.
N.3 |3. http://www.gaw.ru/ - CipaBOYHHK I10 HJICKTPOHHBIM KOMIIOHEHTAM.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
139 VYuebHas maboparopus (xommbioTepHBIf | Kommuekr — yueGHOM  mebenmm Ha 24 wMmecra i
KJ1acc) Kabuner KypCOBOTO u | o0ydaromuxcsi, 12 CcTanMOHAPHBIX KOMIIBIOTEPOB  JIJIst
JUTUIOMHOTO NPOCKTHPOBaHNUs, | O0yJarommxcsi, |  CTalMOHAapHBIH  KOMITBIOTEp  JUIA

CaMOCTOATETBHON paboTHI 00yUaromuXcs

npernoiaBarenss (BCe C BBIXOJIOM B HMHTEpPHET), MPOEKTOD,
9KpaH HACTEHHBIH, KOMMYTaTop, JOCKa ayAUTOpHas
MenoBast, BeO kamepa Logitech, komonku, moctynm k SMOC
Vuueepcureta MUCHUC 4yepe3 nuuHBI KaOWHET Ha
mratpopme LMS Canvas u Moodle, numeH3nOHHBIE
nporpammel MS Office, MS Teams, antuBupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUS 1JIS1 OBYYAIOIIIUXCSA

B mpornecce n3yueHns: AUCLUIIMHBI BBIIENSIOT Ba BU/Ia CAMOCTOSTENbHON PabOTH: - ayANTOPHAS; - BHEAYIUTOPHAs. AyIUTOpHAs
caMocTosTeNbHas paboTa M0 JUCLHUIUIMHE BBIIOIHACTCS Ha YY4eOHBIX 3aHATHSX I10]] PyKOBOJICTBOM MPEIIOfaBATEI.
Breayauropras camocTosTenpHas paboTa - ITaHupyeMas yaeOHas paboTa 00yJarommmMcs, BEITOIHIEMAs BO BHEAYJUTOPHOE
BpEMH 0 3aJaHUTO U TIPU METOANYECKOM PYKOBOJACTBE IPENoOAaBaTesA, HO 0e3 ero HETIOCPEACTBEHHOI'O Y4aCTHUA.
CamocrosiTenpHas paboTa, He MPeIyCMOTPEHHAs MPOrPaMMOi y4eOHON JUCIUILTHHBI, PACKPHIBAIOLICH M KOHKPETH3UPYIOLICH ee




CoZIepKaHUe, OCYLIECTBIISIETCS 00YJarONTMCS HHUITHATHBHO, C IETbI0 PealH3allil COOCTBEHHBIX YUCOHBIX U HAYYHBIX HHTEPECOB.
Jnst 6onee 3pheKTUBHOTO BBIIOJIHEHHS CAMOCTOSITEIIBHOM PabOoTHI 110 AUCLUILIMHE IIPENO/IaBaTellb PEKOMEHYeT HCTOUHHUKH JUIS
paboTHI, XapaKTepH3yeT HanOoJIee ParioHATBHYI0 METOIUKY CaMOCTOSATEIBHON pabOTHI, IEMOHCTPHUPYET PaHee BHITOIHEHHEIC
oOyuaronMucs paboThI U T. IT. Buabl 3aganuii A1t BHEAyAUTOPHOMN CaMOCTOATENIFHON pabOThL, HX COJEPKAHUE U XapaKTep MOTYT
MMETh BapUaTUBHBINA U TU(GepeHIUPOBaHHBIA XapaKTep, YINTHIBATh HHANBUAYaJIbHBIE 0COOEHHOCTH o0y4atomierocsi. OcBoeHue
JVCIUIUIMHBI IPEJIIOaraeT Kak IpOBEICHHUE TPaJUIHOHHBIX ayIUTOPHBIX 3aHATUH, TaK U paboTy B 3JIEKTPOHHOW HH()OPMAIIMOHHO
-obpazoBarensHoii cpene HUTY «MUCuCy» (OQMOC), 4acThio KOTOPOH HETIOCPENCTBEHHO MPEAHA3HAYEHHOH ISl OCYIIECTBICHHS
00pa3oBaTENbHOrO MpoIlecca sABIsAeTCs DNeKTPOHHBIN 00pa3zoBaTenbHsIi pecype . On goctynen mo URL ampecy
https://lms.misis.ru ¥ MO3BOJSET UCIOIB30BATH CIICHUATIBHBII KOHTEHT U 3JIEMEHTBI JJICKTPOHHOIO 00Y4eHUs ¥ IUCTAHIIMOHHBIX
00pa30BaTEIBHBIX TEXHOJIOTHH. DIEKTPOHHBIN KypC HCHONb3YeTCs IIPEUMYIIECTBEHHO TSI aCHHXPOHHOTO B3aMMOICHCTBUS MEXKIY
yJaCTHHKAMH 00pa30BaTeIbHOTO MpoIecca MoCpeAcTBOM ceTi «HTepHeT». Bo3MOXXHO poBeIeHne CHHXPOHHOH PabOTEI CO
CTyZIeHTaMH ¢ ucnosb3oBanueM Microsoft Teams unu Zoom. KoHTposs pe3ynbTaToB BHEAYAUTOPHON CaMOCTOATENILHON paboThI
OCYILIECTBIIICTCS B IIPEJIETIaX BPEMEHH, OTBEICHHOIO Ha 00s3aTeIbHbIe YUEOHbIC 3aHATHS 110 AUCLUIUINHE Ha IPAKTHYECKHX ,
T1a00paTOPHBIX 3AHATHUSIX.




