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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbt0 0CBOCHMSI JUCLUIUIMHEI ABJsIETCS (POPMUPOBAHUE CIIEAYIOINIMX KOMIIETEHLMI:

OIIK-2 Cniocoben pazpabaTsiBaTh OpUTHHAIBHBIC aJITOPUTMBI U IIPOTPAMMHBIE CPE/ICTBA,
B TOM YMCJIE€ C UCIOJIb30BAHUEM COBPEMEHHBIX MHTEJJIEKTYAIbHbIX TEXHOJIOIHH, AJIS pELIeHUs
npodecCHOHATBHBIX 3a1a4

OIIK-4 CnocobeH NpUMEHSATh Ha TMPAKTUKE HOBBIC HAy4YHBbIC NPHHIUIBI U METOJIbI
UCCIIE0BAHUI

OIIK-5 CnocobeH pa3pabaThiBaTh M MOJICPHU3UPOBATH IPOrPAMMHOE M aIlllapaTHOE
oOecrieyeHre NHPOPMALMOHHBIX 1 aBTOMAaTH3UPOBAHHBIX CHCTEM

I1IK-2 Cnocoben pa3palaTbiBaTh anmnapaTHO-IPOrpaMMHbBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJIOTUH HCKYCCTBEHHOTO WHTEJUIEKTA JUIS YNPABJICHUS TOABWKHBIMH OOBEKTaMH,
ABTOHOMHBIMH CUCTEMaMH, TEXHOJOTUYECKUMU JIMHUSMU U ITPOLECCaMU

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINN:

NOIIK 2.3 Vcnonb3yeT MeTOoAbl COBPEMEHHBIX HMHTEUIEKTYaJbHBIX TEXHOJIOTHUH JUIS
peleHus npopecCUOHATIBHBIX 3a1a4

NOIIK 4.3 [IpumensieT Ha IPaKTUKE HOBbIE HAyYHbIE IPUHLMUIIBI 1 METO]IbI UCCIIEJOBAHUM

HNOIIK 5.1 Bnaneer COBpEMEHHBIMM HMHCTPYMEHTAIbHBIMU, TEXHOJOTMYECKMMHM U
METOJUYECKUMH  CPEJICTBAMHU IPOEKTUPOBaHMS U  pa3pabOTKM HH(MOPMALMOHHBIX U
aBTOMAaTH3UPOBAHHbIX CHCTEM

HNOIIK 5.3 Hcnonp3dyer COBpeMEHHbIE  HMH(POPMALMOHHO-KOMMYHUKAITMOHHBIC
TEXHOJIOTUH ¥ IPOTpaMMHBIE CPEJICTBA HAa BCEX ITAlax )KU3HEHHOTO IIMKJIA IPOrPAMMHBIX CUCTEM

UIIK 2.1 CriocoOeH mpUMEHSTh METO/Abl MAIIMHHOTO OOydYeHHMs ISl peuieHus 3ajad
npodeccuoHaIbHOMN e TeTbHOCTH

NIIK 2.2 CnocobeHn pa3palaTeiBaTh TEXHHUYECKOE PELIEHUE KOHLENIHUU aIropurMa
paboThI CUCTEM aBTOMATHU3ALMM U YIIPABICHUS (WU €€ HJIEMEHTOB)

2. OneHouHble MaTepHUAJIbl TEKYIIECT0 KOHTPOJIA U KPUTEPHUHA OLICHUBAHUA

Texymuii KOHTpOJIb IO JHUCHUUIUIMHE MPOBOJUTCS IIYTEM KOHTPOJIS IOCEIAEMOCTH,
KOHTPOJISI BBINIOJIHEHUSI TECTOB, BBIIOJIHEHUS MPAKTHYECKUX pPAaOOT W OTYETOB IO HHUM, U
¢dukcupyercs B popMe KOHTPOJIBHON TOUKH HE MEHEE OJHOTO pa3a B CEMECTP.

2.1. IlpuMepbl TeCTOBBIX 3aJaHUH

Tecr Ne 1.
1. B uem paznuuus mexay ¢on Heliman u ['apBapckoit apxutekTypamu?
- OnuiuTe OCHOBHBIE pa3nuuus He 6osee yeM B 150 croBax.
2. Bol moxete nepenporpammupoBath namsate EEPROM Heckonbko pas?
- na
- HET
3. HauGonee Tounoit apxurextypoir ALl sapnsercs:
- [locnenosarenshoe npudamxenue (SAR) AL
- Henbra-curma (AX) ALIL.
- AIIII ¢ nBOMHBIM HAKJIOHOM.
- Konseliepnpnii AL
- Omm-AlllL
4. SPI GeicTpee, uem 12C st mepenauu 1aHHBIX?
-na
-HET
5. Yto Takoe DCM B ITJINC?



TecToBble 3a1aHUs IPETyCMATPUBAIOT 3aKPEIJIEHNE TEOPETUUECKUX 3HAHUM, TTOJTyYEHHBIX
CTYJIEHTOM BO BpEMs 3aHSTHH MO JaHHOW aucuuiUivHe. VX HazHaueHHWe — yriayOuTh 3HaAHUS
CTYJIEHTOB 110 OT/I€JIbHBIM BOIIPOCAaM, CUCTEMATU3UPOBATh [TOJIyYEHHBIE 3HAHM S, BBIIBUTh YMEHUE
IIPOBEPATH CBOU 3HAHUS B pabOTe ¢ KOHKPETHBIMM MaTepuangamu. [Ipu moaAroroBke K pelieHUIo
TECTOBBIX 33/IaHUI PEKOMEH1YETCsl IOBTOPUTH MAaTEPUAIIBI 110 ITPOMIEHHBIM TEMaM.

BrlnosiHeHUEe TECTOBOroO 3aJaHUs CTYJAEHTOM IPOBOJIUTCS B CUCTEME «DJIEKTPOHHBIN
yauBepcuter — IDO». TectoBoe 3ajaHue MOXET cojepkaTh B cebe oT 5 gm0 10 Bompocos ¢
nepevyHeM JJisi BBIOOpa OTBETa, TMOO C OTKPHITHIM OTBETOM. JIjisi OTBETa Ha Ka)Iblii BOMPOC
TECTOBOI'O 33aJJaHUSI OTBOAUTCS HE OoJee 2 MUHYT.

KpI/ITepI/II/I OLICHUBaHHUA TECTOBOI'O 3aaHUs (HO IATHOAIIIIBEHOM mxane):

Orenka XapakTepucTuka OTBETa
«OTanaHO» ot 81 %
«Xopormio» 56 — 80 %

«Y TOBJIETBOPUTEIHHOY 31-55%
«HeynoBieTBOpUTETHHOY 0-30%

2.2. llpumepsl 3a1aHMI K IPAKTHYECKOMY 3aHATHIO

VcnonHuTENbHBIE MEXAaHU3MBI

1. V3yuuthb cxemy HMOJKIIOYEHHS UCTIONHUTEIbHOTrO Mexanu3ma (MM) k miare Arduino.

2. 3amporpammupoBaTh B cpene Arduino IDE MEKpOKOHTpOIIIEp Ha MTOCIIEI0BATEILHOCTD
BKJIIOueHHs1 M 110 yacoBo# / MPOTUB YacOBOH CTpEJKe Ha HEOOXO MBI IPOMEKYTOK BPEMEHH
(coryacHO cBOEMY BapHaHTYy).

3. BepuduuupoBars HanucaHHBIH KO Ha (QHU3MYECKOM Makere, 3a(UKCHpPOBATH
pe3yJbTar.

4. TlpencraBuTh OTYET O MPOJENAHHOW paboTe ¢ MOSCHEHUSIMH IO KaKIOMY JTaly H C
KOMMEHTapUsSMHU B JIUCTUHTE KOAA.

OreHKa BBIMOJTHEHHS MPAKTUYECKOW pabOThl CTYJIEHTOM MPOU3BOJAUTCS B BUJE 3AIIUTHI
BBIMIOJTHEHHON PaloThI, IPU YCTHOM OIpOCe MpenojaBaTesis U IpoBepke UM otdyeta. Bo Bpems
YCTHOTO OMpOca MperoaaBareib 3aJaeT CTYACHTY YTOUYHSIONIUE BOMPOCHI O XOJE BBITOJIHEHUS
nabopaTopHON pabOTHI.

Kputepuu onieHuBanust 1a00patopHoil paboThl (110 NATHOAIIILHON HIKAJE):

Onenka XapakTepuCTHKa OTBETa

PaGora  BbhimonmHeHa  monHOCThIO.  CTyAeHT — Biajeer
TEOPETUYECKUM MAaTEpHajoM, CIOCOOEH AETalnbHO OMMCATh XOJ
BBIMOJIHEHUST  paboThl. OTYeT BBINOJHEH IOJHOCTBIO B
COOTBETCTBUU C NMPEABABIIEMbIMH TPEOOBAHUSIMHU.

PaGora  BhimonmHeHa ~ monHOCThIO.  CTyleHT — Biajeer
TEOPETUUYECKUM MAaTepHalioM, MOXET OOBSICHUTH XOJl paloThl,
«Xopouio» JIOITycKasi HEe3HAYUTEJIbHbIE OUIMOKM B TEOPETUUECKOH 4YacTH.
OTyer  BBINOJIHEH  MOJHOCTBIO B COOTBETCTBUU  C
peIbsBIsIEMBIMU TPEOOBAHUSIMU

Pabota BhIMONHEHAa C HE3HAYUTENbHBIMH OIMOKaMu. CTyIeHT
IIPAKTUYECKH HE BIJIAZIEET TEOPETUUECKUM MaTEPUATIOM, IOy CKasl
OIIMOKK MpHU TOSCHEHUH Xoja padoThl. OTYET BBHINOJHEH C
HapylIEeHHEM IPEAbIBIsSEMbIX TPEOOBaHUII.

«OTInYHO»

«yILOBJ'ICTBOpI/ITCJ'ILHO»




«HeynoBneTBOpUTEILHO»

Pabora He BbIOJIHEHA.

3. OIIeHO‘lHLIe MaTepHuaJibl UTOIrOBOI0 KOHTPOJIHA (HpOMe)l(yTO'{HOﬁ aTTeCTaIII/II/I) Hu

KPHUTEPUH OLlEHMBAHUS

IIpu BbICTaBIEHUU UTOTOBOW OLIEHKH YUUTHIBAIOTCS OLEHKHU, TOTYYEHHbIE CTYIEHTOM BO
BpeMs TEKYLIEro KOHTPOJIS, a TAKXKe OLIEHKA IIPU clade 3ayeTa.

Bo Bpems mnpoBeneHusi 3aueTa CTYIEHTY BblIaeTcss 1-2 Bompoca 1O H3ydaeMoi
mucuuiuivHe. Ha noaroroBky k otBeTy orBoautcst He 6onee 20 munyT. Ilocne yero cryaeHr B
yCTHOH (hopMme OTBedaeT MpernoaaBaTeiIio Ha HOCTaBIEHHBIE BONIPOCHL. B cirydae npegocTaBieHus
HETOJIHBIX OTBETOB, IPENOaBaTelb MOKET 3a/1aTh CTYJICHTY 10 2 YTOUHSIOIUX BOIIPOCOB.

3.1. IlpumepHnwiii nepewenvb 60npocos Kk OuPdhepeHyuposanHomy 3auemy:.

. Intel 8051 u 8056.

loT.

. Apxutextypa @on Heiimana u ['apBapna.
. Mukponpoueccopsl 1 MUKPOKOHTPOJLIEPHI.

. ApxuTektypa komnblorepa: Habopsr HHCTpyKIHii TIpoLieccopa;
. Apxutektypa komnetorepa: KonseliepHas 00paboTka;

. CoBpeMeHHbIE MUKPOIIPOLIECCOPHI.

. COBpeMeHHBIG IMPUITOKCHUS BCTPANBACMBIX CUCTCM.

. [Iporpammupyemsle norudyeckue uurerpaibublie cxemsl (IIJIMC).

10. A3bik onucanus annapatypsl (SystemVerilog).

11. Hamummre Momysie Ha SystemVerilog, BEIYUCISIONIMN YeTHIPEXBXO0BYI0 (QYHKITHIO
XOR (uckmouaromee NJIN). Bxox 0603HaubTe a3:0, BBIXOA — Y.

12. Hanmmute Moy Ha SystemVerilog, peanu3yrormii LITVIM.

3.2 Kpumepuu oyenusanus oupgepenyuposanno2o 3auema:

Orenka

XapakTepHUCTHKA OTBETA

«OTInyHO»

oOyyaromuiicss TIyO0OKO M BCECTOPOHHE YCBOWJI IUCLUIUIMHY:
U3JaraeT MaTepual YBEPEHHO, JOTMYHO U TIPAMOTHO; YMEIO
00OCHOBBIBAET U APTYMEHTHPYET BbIJIBUTAaEMbIE UM UJIEH; JIEJIaeT
BBIBOJIbI U 00O0OIIEHUS, MPABUIBHO BBHINOJIHSAET MPAKTUUECKUE
3aJJaHUs, TIOSICHSISL XOJ1 BHIIIOJHEHUS

«Xopomio»

06y‘~I€lIOHIHfICfI B OCHOBHOM YCBOWJI JUCHUIIIMHY: MH3Jaract
Marepuall, onvupassCb Ha 3HAHUA OCHOBHOH JIATCPATYPBI; HE
JO0IMYCKAaCT CYHICCTBCHHBIX HGTO‘IHOCTGI\/JI; JA€IacT BbIBOAbBI U
0606IJ_IGHI/ISI, BBIIIOJIHACT MMPAKTUYCCKUC 3aJaHusA C
HC3HAYHUTCIbHBIMHA OHII/I6KaMI/I, MOACHSS X0 BBITIOJIHCHUS.

«y,ZIOBJ'IeTBOpI/ITeJ'IBHO»

o0ydJaromuics W3y4ui IUCHUIUIMHY HEIOCTaTOYHO YETKO U
MOJTHO: JIOMYCKAeT HECYIIECTBEHHbIE OIMMUOKHM W HETOYHOCTH,
cmabo apryMeHTHpYyeT Hay4yHbIe TMOJOXKEHUS; 3aTPyIHSETCS B
(GOpMyITUpPOBaHWUU  BBIBOJIOB M O0OOIIEHWN,  BBIMOJIHSET
MPAKTUYECKHE 3a/IaHus C OIMMOKaMHU, YaCTUYHO TMOSICHSS XOI
BBITIOJTHCHMSI.

((HGy,HOBJ'IGTBOpI/ITeJ'ILHO»

o0y4armuics ITeMOHCTPUPYET Cl1a0oe 3HAHUE TEPMUHOJIOTHH,
3aTPyAHSETCS TIPUBECTH TIPUMEPHI, JaTh OOBICHEHHS, HE
BBITIOJIHSIET MPAKTUYECKUE 3aJaHUS.

4. OueHo4YHbIe MaTepHAJIbI /15 IPOBEPKHU OCTATOYHBIX 3HAHUH (chopMHPOBAHHOCTH

KOMIIeTeHIM i)

TecToBbIE BOIIPOCHI:



1. B uem npuHnunuansHoe otandue apxutekrypsl ®on Heitmana u [NapBapaa
a) pasnuuue oobema nmamsatu Flash n o6vema namstu SRAM

0) pacrnioyioxxeHueM mporpammel B mamsatu Flash unmu 8 SRAM

B) B JUIMHE WHCTPYKIIUU

I') B KOJMYECTBE PETUCTPOB

7)

2. K xakoii apxuTeKType sipa OTHOCUTC MUKporporieccop AtMega328:
a) CISC Intel

6) ARM

B) RISC-V

r) Cortex

Kutoun: 1 6), 2 B).

3amaun.

3amaua 1

Pa3paboraiiTe pa3HOCTHOE ypaBHEHHUE JiI MHEPIIMOHHOTO 3BE€HA BTOPOTO MOpPsIKA, T
Kp=11; T =1,2; dt=0,001.

3amaua 2
Pacuuraiite 3Hauenue peructpa npen genurenss UBRRn nocnenoBarenbHOro nopra Jjist
obecnieuenus ckopoctu 19200 nis mukpokonTposuiepa AtMega328 ¢ TakToBoi yactotor 16 Mrix

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

Teopernyeckne BONPOCHL:

1. ITpuniun padotst UART.

OTBeT OIHKEH COJIepKaTh CTPYKTYPHYIO CXEMY YCTPOWCTBA, ONMTMCAHNE B3aMMO/ICHCTBHSI
MHUKpPOIpoIleccopa ¢ yCTpOHCTBOM, onrcanne ocHOBHBIX peructpoB UART.

2. Opranuzanusi paboThl HECKOIBKUX YCTpoiicTB Ha 1muHe [IC
OTtBeTr m0mKeH coaepxkaTh CTpykTypHyto cxemy IIC uHTEepdeiica, onmucanue npuHIMA
dbopMUpOBaHUS aPEeCOBAHHBIX MOCHUIOK, OMMCaHNe OCHOBHBIX peructpos IIC.

5. Mudopmanus o pazpadboTuukax

unosckuit  CranucnaB  BukrtopoBuu, A-p TeXH. Hayk, JAekaH dDakyibrera
MHHOBAIIMOHHEIX TexHooruu TTY.

HlwinH  Anexkcanip AHaTOJIbEBMY, J-p TEXH. Hayk, mpodeccop Kadeapbl
MH(OPMaLMOHHOTO 00ecreYeHs] HHHOBAIMOHHOM /1eATelbHOCTH (haKyIbTeTa HHHOBAIIMOHHBIX
TEXHOJIOTUH.



