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1. KoMmnerennun wu HHIAUKATOPbBI HX JOCTUKCHUHA, IPOBEPSAECMBIC JTaHHLIMU
OLCHOYHBIMH MaTepHaAIaMH

Lenbt0 OCBOEHHSI JUCIUTUIMHEI SIBISIETCS (POPMHUPOBAHKE CIIEAYIOMIMX KOMIIETSHIIUI:

OIIK-2 CnocobeH pa3pabaTbiBaTh OPUTHHAIBHBIC aJITOPUTMBI M IIPOTPAMMHBIE CPE/ICTBA,
B TOM YHCJIE C MCIIOJIb30BAHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUMN, AJIs PEIICHUs
npodeccuoHaIbHBIX 3a7a4

OIIK-4 Cnoco0OeH NpUMEHATh HA IMPAKTUKE HOBBIE HAyYHbBIE MPUHLMIBI U METOIbI
HWCCIENOBaHUN

OIIK-5 CmocobeH pa3pabaThiBaTh W MOICPHU3HPOBATH MPOTPAMMHOE H arIapaTHOE
obecrnieueHre HHGOPMALIMOHHBIX U ABTOMATU3UPOBAHHBIX CUCTEM

I1IK-2 Cnocoben pa3pabaTbiBaTh ammapaTHO-MPOrPAMMHBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJOTMM MCKYCCTBEHHOTO HMHTEJUIEKTa [UIsl YIpPaBJICHUA MOJABIKHBIMH OOBEKTaMH,
ABTOHOMHBIMH CHUCTE€MaMH, TEXHOJIOTUYECKUMHU JIMHUSAMH U MPOIECCAMHU.

Pe3ynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIAEAYIOUINE WHANKATOPHI JOCTHKCHUS
KOMIIETEHIIUM:

HOIIK 2.3 Hcnonb3yeT METOJIbl COBPEMEHHBIX HMHTEJUICKTYyalbHbBIX TEXHOJIOTHUM ISt
peteHust mpoheCcCHOHAIBHBIX 3a/1a4

HOIIK 4.3 ITpuMeHsieT Ha NpaKTUKE HOBbIE HAYYHBIC TPUHIIUIIBI 1 METOIbI UCCIICIOBAHUI

HNOIIK 5.1 Bnaneer cOBpeMEHHBIMH HWHCTPYMEHTAJIbHBIMU, TEXHOJOTHYECKUMHU H
METOJUYECKUMH  CPEJICTBAMU  IPOCKTHPOBaHUS W  pa3paboTKu HMHPOPMALMOHHBIX U
ABTOMATU3UPOBAHHBIX CHCTEM

HNOIIK 5.3 MUcnonwszyer coBpeMeHHBbIE  HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTMH ¥ TPOTrpaMMHBIE CPEJICTBA Ha BCEX ATanax >KM3HEHHOT'O IIMKJIa TPOrPAMMHBIX CUCTEM

HIIK 2.1 CrocoOeH mpUMEHSATHh METO/Abl MAIIMHHOTO OOYYeHHUs JUIsl pelieHus 3aaad
po(heCcCHOHATLHOM NeSTEIIbHOCTH

HIIK 2.2 CnocobGeH pa3pabaThiBaTh TEXHHUYECKOE PEIICHHE KOHIIEHIUU ajIropuTMa
paboThI CUCTEM aBTOMATHU3ALIUU U YIIPABJICHUS (WK €€ JIEMEHTOB)

2. OueHoYHbIE MATEPHAJIBI TEKYLIEr0 KOHTPOJISI U KPUTEPHUU OLleHMBAHUS

TGKYH_[I/Iﬁ KOHTpPOJIb IO AJUCHUINIMHC HTPOBOAUTCA MYTCM KOHTPOJIA NOCCIIACMOCTH,
KOHTpOJISI BBIMIOJIHCHNSI TECTOB, BBIITOJHEHHUS MPAKTUUECKHX pabOT M OTYETOB IO HUM, H
¢ukcupyercs B popMe KOHTPOJIBHOU TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

DJeMEeHTHI TeKYILEro KOHTPOJIS:

— TECTHI;

— IPAKTUYECKUE PAOOTHI.

2.1. Ilpumepsbl TECTOBBIX 3aJaHUIH
Tect Ne 1.
1. B uem paznuuus mexay ¢on Heiiman u ["apBapckoii apxutekrypamu?
- OnummTe OCHOBHBIE pa3nuus He 6osiee yem B 150 ciioBax.
2. Bl moxete nepenporpammupoBats namsate EEPROM nHeckonbko pas?
- Ja
- HET
3. Haubonee Tounoii apxutexrypoir ALIIT sBisiercs:
- [locnenoBarensuoe npubnmxenne (SAR) AL
- Henbra-curma (AY) ALIL.
- AIIII ¢ 1BOMHBEIM HAKJIOHOM.
- Konseiiepusiii ALII.
- ®mm-ALILL
4. SPI 6sicTpee, uem [2C nns nepegaun JaHHBIX?
-J1a
-HET



5. Yro takoe DCM B [TJINC?

TecroBble 3aanus MpelyCMaTPUBAIOT 3aKpEIUIEHUE TEOPETHUECKUX 3HAHUN, TOTYYSHHBIX
CTY/ICHTOM BO BpEeMsI 3aHATHH MO JaHHON nucuuiuinHe. VX Ha3HaueHHWe — yriiyOuTb 3HAHUS
CTYACHTOB I10 OTACJIBHBIM BOIIPOCaM, CUCTEMATU3UPOBATH NOJTYYCHHBIC 3HAHUS, BBISIBUTH YMCHUC
IPOBEPSITH CBOM 3HAHUS B paboTe ¢ KOHKPETHBIMH Marepuanamu. [Ipy moaAroToBke K perieHuro
TECTOBbBIX SaHaHI/If/’I PECKOMCHAYCTCS MOBTOPUTH MATCPUAJILI 1O HpOfII[CHHBIM TEMaM.

BeimonHeHne TECTOBOTrO 3aJaHMsl CTYJICHTOM IPOBOAUTCS B CHCTEME «JIEKTPOHHBIN
yauBepcurer — iDO». TecroBoe 3amaHue MOXeT conaepkaTh B cede oT 5 10 10 BompocoB ¢
niepeyHeM sl BEIOOpa OTBETa, JIMOO C OTKPBITHIM OTBETOM. ISl OTBeTa Ha KaXKABIH BOIIPOC
TECTOBOTO 33JJaHUs OTBOAUTCS HE Oosiee 2 MUHYT.

Kputepuu orieHUBaHMS TECTOBOIO 3a/iaHusl (110 NATHOAUIBHOM IIKaJIC):

Onenka XapakTepucTuka OTBETa
«OTIIHOY ot 81 %
«Xopo11o» 56 -80 %

«Y 10BJIETBOPUTEIBHO» 31-55%
«HeynoBneTBOpUTEIEHOY 0-30%

2.2. IIpumepsl 3a1aHHI K NIPAKTHYECKOMY 3aHATHIO

HcnonaurensHble MEXaHU3MEI

1. 3yunth cxemy MOAKIIOUEHUSI UCTIOTHUTENbHOTO Mexanu3Ma (M) k mare Arduino.

2. 3anporpammupoBats B cpene Arduino IDE MUKpOKOHTpOJUIEp Ha IMOCIEI0BATEILHOCTD
BKItoueHus: M 1o yacoBoii / IpOTUB 4acoOBOM CTpesike Ha HEOOXOAUMBIN MPOMEXYTOK BpEeMEHU
(corimacHo cBO€MY BapUaHTY).

3. BepudunupoBate HamucaHHBIA KOJ Ha (QHU3NYECKOM MakeTe, 3apUKCHPOBATH
pe3ynbTar.

4. IlpeacraBuTh OTYET O MPOAEIAHHOW paboTe ¢ MOSCHEHHUSIMH MO KaKJIOMY STamy U C
KOMMCHTApPUsMH B JIMCTUHI'C KOOA.

OrieHKa BBITIOTHEHHS MTPAKTUYECKONW PabOTHI CTYJICHTOM TPOU3BOAWTCS B BHJE 3aIIUTHI
BBITTOJIHEHHON paboThI, PH YCTHOM OIPOCE MPENOoAaBaTelis U MPOBepKe UM oTdeta. Bo Bpems
YCTHOTO OMpOcCa IMPEToAaBaTeNb 3a1aeT CTYAECHTY YTOYHSIOUINE BOMPOCHI O XOJI€ BBHIMOJIHEHHS
nabopaTopHOH PabOTHI.

Kputepun onieHnBaHus 1a00paTOpHOU pabOTHI (110 MATHOAIIBHOM IIKaJIe):

Onenka XapakTepucTuka OTBETa

Pa0ora BbINOJIHEHA MOJIHOCTHIO. CTyI[eHT BJIAZACCT TCOPCTUUCCKHUM
MaTrepHrajoM, crocoben JCTAJIbHO OIIMCAaTh XOJA BBINIOJHCHUS

«OTIIHOY
paboTel. OTYET BBINOJHEH TMONHOCTBIO B COOTBETCTBHH C
MIPEIBSABISIEMBIMHA TPEOOBAHUSIMHU.
Pabora BeimonHeHa MOMHOCTHIO. CTYJCHT BIaJICET TEOPETHUSCKUM
MarepuajioM, MOXKET OOBSICHUTh XOJ pPabOThI, JOMycCKas
«Xopormio» HE3HAYUTENbHbIE OIIMOKM B TeopeTudeckoi uactu. Otyer
BBINIOJTHEH TOJHOCTBIO B COOTBETCTBUU C IPEIbABISIEMBIMU
TpeOOBaHUSIMH

PabGoTta BeIMOTHEHA C HE3HAYUTEIBHBIMH OmUOKaMu. CTyIeHT
«Y IOBIIETBOPUTENIBHO» | MPAKTUYECKU HE BJIAJCET TEOPETUUECKUM MaTepHUaJIOM, JI0IyCcKas
OIMOKHA TPH TOSICHEHWH Xoja pa0oThl. OTYET BBIINOJHEH C




HapyIICHUEM MPEIbIBIIEMBIX TPSOOBAHHUH.

«HeynoBneTBopuUTEIBHO»

PaGora He BbIIOJIHEHA.

3. OneHo4Hble MaTepHaJIbl HTOrOBOI0 KOHTPOJIA (IIPOMEKYTOYHOM aTTeCTALMHU) U

KPHUTEepPHHU OLleHMBAHUS

[Ipu BbICTaBIEHUU UTOTOBOM OLIEHKH YUUTBIBAIOTCS OLIEHKH, ITOJTYYEHHbBIE CTYJIEHTOM BO
BpeMs TEKYIIEro KOHTPOJIS, a TAKXKe OLIEHKA IIPU c/lade 3ayeTa.
Bo Bpems mnpoBeneHusi 3aueTa CTYJIEHTY BblJaeTcss 1-2 Bompoca MO H3ydaeMoi
mucuuiuiiHe. Ha moarotoBky k otBeTy orBoauTcs He 6onee 20 muHyT. Ilocie yero cryneHTt B
yCTHOM (hopMe OTBEUaeT MPenoiaBaTeo Ha IOCTaBIEHHbIE BONIPOCHL. B ciydae npenocTaBieHus
HETIOJIHBIX OTBETOB, MPENOaBaTelb MOKET 3a/1aTh CTYJIEHTY 10 2 YTOUYHSIOIUX BOIPOCOB.

3.1. Ilpumepmnpwiii nepeuervb 60npocos Kk OUPhepeHyuposaHHoMy 3auemy:

. Intel 8051 u 8056.

03O\ LN kW~

. IoT.

. Apxutektypa @on Heiimana u ['apBapaa.
. Mukponpoueccopsl 1 MUKPOKOHTPOJLIEPHI.

. Apxurektypa koMnetorepa: Habopsl nHCTpYyKIMii iporieccopa;
. Apxurektypa kommbiorepa: KonseiiepHas 00paboTka;

. CoBpeMeHHbIE MUKPOITPOLIECCOPBI.

. COBpeMCHHBIe MPUITOKCHUA BCTPANBACMBIX CUCTCM.

9. IIporpamMmmMmupyemsle Jorudeckue uHrerpaibubie cxemsl (IIJIMC).

10. S3bik onricanus anmapatypsl (SystemVerilog).

11. Hammummre momynbe Ha SystemVerilog, BEIYUCISIONINI YETHIPEXBXO0BYIO (DYHKIIHIO
XOR (uckmouaromee NJIN). Bxox 0603HaubTe a3:0, BBIXOT — Y.

12. Hanmumure Moayine Ha SystemVerilog, peanuzyromuii LLIUM.

3.2 Kpumepuu oyenusanus oug@epenyuposanno2o 3a4ema.

Orenka

XapakTepucTHUKa OTBETa

«OTInYHO»

oOyygaronuiics ray00OKO W BCECTOPOHHE YCBOWI AMCIUIUIHHY:
u3NaraeT MaTepuan YBEPEHHO, JIOTHYHO M TPAMOTHO; YMEJO
00OCHOBBIBAET U APTYMCHTUPYCT BBIABUTAaCMbBIC UM UACH; ICIaCT
BBIBOJIBI U 00O0OIIEHUS, MPABUIBHO BBHITIONHSET MPAKTUYECKUE
3alaHus, ITOSACHAS X0 BBIITOJIHCHUA

«Xopouo»

oOydJaromuiicss B OCHOBHOM YCBOWJI MAWCIMIUIMHY: H3J1araet
MaTepuay, ONMUpPasICh Ha 3HAHWUS OCHOBHOM JIUTEPATYpPHI, HE
JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEW; JeNlaeT BBIBOJABI M
000011IeHN S, BBIIOJTHSIET MPaKTUYECKUE 3aJaHus C
HE3HAYUTEIbHLIMA OIIMOKAMU, MOSICHSS X0 BBIITOJTHEHNUS.

«Y IOBIETBOPUTEIILHO»

O0yJaromuicss HM3y4YWJ ITUCHHIUIMHY HEAOCTATOYHO YETKO H
MOJTHO: JIOMYCKAaeT HECYIIECTBEHHbIE OMIMOKM W HETOYHOCTH;
c1ab0 apryMEHTUPYET HAay4YHBIC TOJOXKCHUS; 3aTPYIHICTCS B
GbopMyIMpOBaHUM  BBIBOJOB U 00OOINEHWH, BBHIMOIHSET
NpakTUYEeCKHe 3aJaHus C OIMMOKaMH, YAaCTHYHO MOSCHSS XOJ
BBITIOJTHCHHSI.

«HeynoBiaeTBOpUTEIILHON

0o0ydJarouuics TeMOHCTPUPYET cliaboe 3HAHWE TEPMHUHOJIOTHH,
3aTPYAHACTCA TPUBCCTU NPUMEPHI, OaTb OGB}ICHGHI/IH, HE

BBINIOJIHACT INPAKTUYCCKHEC 3aJaHM.




4. OueHOYHbIEe MATEPHUAJIBI VISl IPOBEPKHU OCTATOYHBIX 3HAHM I (C)OPMUPOBAHHOCTH
KOMIIEeTeHI[Hi)

TecToBBIE BOIIPOCHI:

1. B ueM npuHIMnuagbHOe oTanyue apxutekTypbl @oH Helimana u ['apBapaa
a) paznmuuue oobema namsatu Flash u o0bema nmamsitu SRAM

0) pacrosioxxeHueM mporpammel B mamstu Flash unmu 8 SRAM

B) B JUVTMHE UHCTPYKIUU

I') B KOJMYECTBE PETUCTPOB

7)

2. K Kakoil apXUTeKType sijpa OTHOCUTCS MUKpomporeccop AtMega328:
a) CISC Intel

6) ARM

B) RISC-V

r) Cortex

Kuroun: 1 6), 2 B).

3amauun:

3amaua 1

Pa3zpaboraiiTe pasHOCTHOE ypaBHEHHWE JIJIi MHEPIIMOHHOTO 3BE€HA BTOPOTO IMOPSIKA, T
Kp=11; T=1,2;dt=0,001.

3amaua 2
Pacuuraiite 3Hauenue peructpa npex aenuresnss UBRRn nocienoBatensHoro nopra s
obecnieuenus ckopoctu 19200 ans MukpokoHTpoIiepa AtMega328 ¢ TakToBoii yacToToi 16 Mrig

OtBeTnI:
3anmayga 1. y(t) = y(t-0,001) + (11 x - y(t-0,001)) 0,001 / 1,2;
3anaya 2. UBRRn =51 npu U2Xn = 0 u UBRRn = 103 npu U2Xn =1

Teopernyeckue BONPOCHI:

1. ITpunnun pa6oter UART.

OTBeT NOKEH COAEpkKaTh CTPYKTYPHYIO CXEMY YCTPONCTBA, ONMCAHNUE B3aUMOJIEHCTBUS
MHUKPOMPOIIECCOPA C YCTPOHUCTBOM, ONKMcaHne OCHOBHBIX peructpoB UART.

2. Opranu3zanus paboThl HECKOJIBKUX yCTporcTB Ha muHe [1C
OTBeT NOKEH coaepkaTh CTPYKTypHylo cxemy IIC unHTepdeiica, onucaHue NpUHIMIIA
(hopMupoBaHHS aIPEeCOBAHHBIX IMOCHUIOK, ONTMCAaHUE OCHOBHBIX peructpos I1C.

5. Uadopmanus o pazpadoTuyukax

[Iumnosckuit  CranucinaB BuktopoBudy, A-p TeXH. Hayk, JekaH @akyibrera
MHHOBALIMOHHBIX TexHoaoruu TTY.

[unua  Anexkcannp AHATOJNBEBUY, [J-p TEXH. Hayk, npodeccop Kadeapsl
WHTEIJICKTYalbHBIX TEXHUYECKUX CUCTEM (PaKyIbTeTa HHHOBAIIMOHHBIX TEXHOIOTHA.



