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1. KOMHeTeHIII/II/I H HWHIUKATOPbBI HUX [JdOCTH)KCHHUS, MNMpOBEepACMbIC¢ JTaHHLIMH
OLCHOYHBIMU MaTepUaiaMu

Lenbto OCBOEHMSI JUCHIUIUIMHEI SBIsIETCS (POPMHUPOBAHKE CIIEAYIOMIUX KOMIIETSHIUI:

OIIK-2 CnocobeHn pa3zpabaTbiBaTh OpUTHHAIbHBIE AJITOPUTMBI U TPOIPaMMHBIE CPEICTBA,
B TOM YHCJIE C MCIIOJIB30BAHUEM COBPEMEHHBIX MHTEJUIEKTYaJIbHBIX TEXHOJOTUH, AJIS PEIICHUS
npodeccroHalbHBIX 3a1a4

OIIK-4 CnocobGeH NpUMEHATh Ha IMPaKTHKE HOBblE HAay4HbIE MPUHIMIIBI U METOMbI
HUCCIIEIOBAaHUN

OIIK-5 Crocoben pa3pabaTbiBaThb W MOJEPHHU3UPOBATH HPOTPAMMHOE U ammapaTHOE
oOecrnieueHre NHPOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM

I1IK-2 Cnocoben pa3palaTbiBaTh anmnapaTHO-MPOrpaMMHBIE KOMIUIEKCHI Ha OCHOBE
TEXHOJOTMM MCKYCCTBEHHOTO MHTEJUIEKTa JUIsl YIpPaBJICHHUS MOJBMXHBIMH OOBEKTAMH,
ABTOHOMHBIMH CUCTEMaMH, TEXHOJIOTMYECKMMH JIMHUSAMH U ITPOLIECCAMMU.

PesynpTaTramu 0cBOEHUS IUCUUIUIMHBI SIBISIOTCS CIEAYIOUINE WHANKATOPHI JOCTHKEHUS
KOMIIETCHLIUM:

NOIIK 2.3 Hcnonbs3yeT MeTOAbl COBPEMEHHBIX HMHTEUIEKTYaJbHBIX TEXHOJOTUH IS
peleHns npopecCUOHATIBHBIX 3aa4

NOIIK 4.3 IIpumMeHsieT Ha IPaKTHKE HOBbIE HAyUHbIE IPUHIUIIBI U METObI CCIIEIOBAaHUM

HNOIIK 5.1 Bnaneer cOBpeMEHHBIMH HMHCTPYMEHTAJIbHBIMU, TEXHOJOTMYECKUMHU H
METOJUYECKUMH  CPEJICTBAaMU IPOEKTHPOBaHUS U  pa3pabOTKM HMH(POPMALMOHHBIX U
aBTOMATU3HPOBAaHHBIX CUCTEM

HNOIIK 5.3 Hcnons3dyer  cOBpeMEHHble  HH(OPMAalMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOIMH U IPOTPaMMHBIE CPE/ICTBA HA BCEX ATAIAX KU3HEHHOTO LIMKJIA IPOTPAMMHBIX CHCTEM

UIIK 2.1 CnocobeH mpUMEHSTb METOJbl MAIIMHHOIO OOy4YeHHUs IS pelIeHUs 3ajad
npogeccuoHaIbHOM e TeTbHOCTH

NIIK 2.2 Cnocoben pa3pabaThiBaThb TEXHHUYECKOE pEIIEHHE KOHIENIMHU aJropuTMa
paboThI CUCTEM aBTOMATH3ALMU U YIIPABICHUS (MU €€ HJIEMEHTOB)

2. OneHounble MaTepUaJIbl TEKYLIECTI0 KOHTPOJIA U KPUTEPUHU OLICHUBAHUSA

Tekymuii KOHTPOJIb 1O TUCHUIUIMHE TPOBOMUTCS IyTEM KOHTPOJS IOCEIIaeMOCTH,
KOHTpOJISi BBIMIOJIHCHUSI TECTOB, BBIMOJHEHUS MPAKTUUECKHMX pabOT M OTYETOB IO HUM, H
¢duxcupyercs B popMe KOHTPOIBHOW TOYKH HE MEHEE OJIHOTO pa3a B CEMECTP.

DJeMEeHTBI TEKYILETr0 KOHTPOJIS:

— TECTBHI,

— MpaKTHYECKue paboThI.

2.1. Ilpumepsbl TECTOBBIX 3aJaHUIH
Tect Ne 1.
1. B uem paznuuns mexay ¢hoH Heiiman u ['apBapackoit apxutexktypamu?
- OnuumTe OCHOBHBIE pa3nnyus He 6osee ueM B 150 cinoBax.
2. Bel moxete nepenporpammupoBats namsate EEPROM Heckoinbko pas?
- Ja
- HET
3. HauGonee TouHoi apxurexrypoii ALl sBnsieTcs:
- [locnenoBarenshoe npubnmxenne (SAR) ALIIT
- Henpra-curma (AX) ALIL
- AIIII ¢ 1BOMHBIM HAKJIOHOM.
- Konseiiepnsbiii AL
- ®mem-ALILL
4. SPI 6sicTpee, uem [2C nns nepengaun JaHHBIX?
-na
-HET



5. Yro takoe DCM B ITJIMC?

TecToBbIe 3a7aHKs IPETyCMATPUBAIOT 3aKPEILICHUE TCOPETHUSCKUX 3HAHUMN, TTOJTyICHHBIX
CTYJIEHTOM BO BpeMs 3aHATHUN MO JaHHON aucuuiUinHe. VX Ha3HadeHHWe — yriayOuTh 3HAHUS
CTYJICHTOB TI0 OTJICJIbHBIM BOIIPOCaM, CHCTEMATH3UPOBATH ITOJTYICHHBIC 3HAHUS, BBISBUTH YMCHUC
MIPOBEPSATH CBOU 3HAHUS B pabOTE ¢ KOHKPETHBHIMU MarepuanamMu. [Ipu moAroToBke K pemeHuto
TECTOBBIX 3a/IaHUH PEKOMEHYyeTCsI TOBTOPUTH MAaTEPHAIIBI ITO MPOMICHHBIM TEMaM.

BrimonHeHue TECTOBOTO 3aJaHHs CTYACHTOM TMPOBOJUTCS B CUCTEME «DIEKTPOHHBIH
yauBepcuteT — iDO». TecToBoe 3amanme MOXeT comepxaTh B cebe oT 5 g0 10 BompocoB ¢
MepeuHeM JJisi BBIOOpa OTBETa, TUOO C OTKPHITHIM OTBETOM. J[1s1 OTBeTa Ha Ka)IbIil BOMPOC
TECTOBOT'O 33JIJaHUS OTBOAMTCS HE Oosiee 2 MUHYT.

Kputepuu orieHMBaHUS TECTOBOTO 3a/1aHusl (10 NMATHOAUTHHOM IIKaJIE):

Ouenka XapakTepucThKa OTBeTa
«OTangHO» ot 81 %
«Xopouio» 56 -80 %

«Y IOBIIETBOPUTEIIHLHOY» 31 -55%
«HeynoBi1eTBOPUTEIBLHON» 0-30%

2.2. [Ipumepsl 3a1aHNH K IPAKTHYECKOMY 3aHATHIO

HcnonHuTenbHble MEXaHU3MBI

1. M3yuuTh cxemy MOAKIIOYEHHS UCTIONHUTENbHOrO Mexanusma (MM) k rutare Arduino.

2. 3anporpammupoBaTth B cpezie Arduino IDE MmukpokoHTposuiep Ha ociie10BaTeIbHOCTh
BKuroueHus: MM 1o 4acoBoii / MPOTUB 4acOBO CTpelike Ha HEOOXOAMMBIN MPOMEKYTOK BPEMEHHU
(corimacHo cBOeMYy BapHaHTY).

3. BepudumupoBarh HanucaHHBIA KOX Ha (QU3MUECKOM MakeTe, 3a(uKcHpoBaTh
pe3yibTar.

4. IlpencraBuTh OTYET O MPOJIEIAHHONW padoTe ¢ MOACHEHUSIMHU IO KaXKJOMY 3Taly U C
KOMMEHTapUsIMHU B JJUCTHHIE KOJIA.

Or1ieHKa BBITIOTHEHUS TIPAKTHYECKOW pabOTHI CTYyIEHTOM TPOHU3BOJUTCS B BUIC 3aIUTHI
BBITIOJIHEHHON paboTHI, MPH YCTHOM OIpOCe IPEeroaBaTelis U MpoBepke UM oTueta. Bo Bpems
YCTHOTO OIpOca MperoAaBaTeb 3a/1aeT CTYACHTY YTOUYHSIONINE BOMPOCH O XOJE BBHINOTHEHUS
1abopaTopHO paboTHI.

Kpurepuu orieHuBaHus J1a00paTOpHOH padoThI (10 MATHOAUIEHOM IIKaJIe):

Onenka XapakTepucTUKa OTBETA

PaGora  BBHIMOJNHEHA  TOJHOCTHIO. Crynent  BuajgeeT
TEOPETUYECKUM MaTepHalioM, CIIOCOOEH JETaJbHO OMUCATh XOJ
BBITIOJIHEHUST  paboThl. OTYeT BBINOJIHEH IMOJHOCTBIO B
COOTBETCTBHUHM C MPEABSBISIEMbIMA TPEOOBAHUSIMHU.

PaGora  BBHIMOJNHEHA  TOJHOCTHIO. Crynent  BuajgeeT
TEOPETUYECKUM MaTepuaioM, MOXKET OOBSICHUTH XOJA pPadoThI,
«Xopouo» JIOITyCKask HE3HAYHUTEIbHBIC OMIMOKH B TEOPETHYCCKOW YACTH.
OTyeT  BBINOJHEH  TOJHOCTBIO B COOTBETCTBUH  C
MIPEIBSABISIEMBIMH TPEOOBAHUSIMHU

PaGora BbIMONHEHA C HE3HAUUTENbHBIMU ommOkamu. CTyaeHT
MPAKTUYECKH HE BIIAJCET TEOPETUICCKUM MaTEPHAIIOM, IOy CKast
OIIMOKK TpPHU TMOSICHEHUH Xo0Aa paboThl. OTYET BBIMOIHEH C
HapYIICHUEM MPETbSIBISEMbIX TPEOOBAHUH.

«OTInyHO»

«Y IOBIIETBOPUTEIILHO»




«HeYJIOBJ'IeTBOpI/ITeJ'II)HO»

Pabora He BBIIOJIHEHA.

3. OueHo4YHbIe MATEpPHAJIbl HTOTOBOI0 KOHTPOJS (MPOMEKYTOUYHOI aTTecTaluM) U

KPHUTepPUH OLleHUBAHUS

[Ipu BBICTAaBIIEHNMH UTOTOBOM OLIEHKH YUHUTBHIBAIOTCS OLEHKH, MOJYyYEHHBIE CTYJEHTOM BO
BpeMs TEKYILEro KOHTPOJIs, a TAK)KE OLIEHKA IIPU CAade 3a4eTa.

Bo Bpems mnpoBeneHus 3adera CTyAEHTY Bblgaerca [-2 Bompoca MO HM3y4aeMoi
mucuuruinHe. Ha moarotoBky k otBeTy orBoauTcs He 6onee 20 munyT. Ilocie yero cryaeHTt B
YCTHOM (hopMe OTBeUaeT NPEnoAaBaTeIio Ha IOCTaBICHHbIE BONIPOCHL. B ciydae npepocTaBieHus
HETIOJIHBIX OTBETOB, NIPENOABATENb MOXKET 3a/1aTh CTYAEHTY A0 2 yTOYHSIOLINX BOIPOCOB.

3.1. I[IpumepHolii nepeyens 60NPocos K Oudpepenyupo8aHomy sauemy:

. Intel 8051 u 8056.

031N LN kW —

. IoT.

. Apxurektypa ®on Helimana u ['apBapna.
. Mukpornpoueccopbl U MUKPOKOHTPOJLIEPHI.

. Apxurtektypa kommbrorepa: Habopsl HHCTpYKIMiA ipolieccopa;
. ApxutekTtypa komnbiorepa: KonseiiepHas o6paboTka;

. CoBpeMeHHbIE MUKPOIIPOLIECCOPBI.

. COBpCMCHHI)IC MPUITOKCHUA BCTPANBACMBIX CUCTEM.

9. IIporpamMmmupyemsble Jorudeckue uurerpaibabie cxemsl (IIJIC).

10. SA3bIk onucanus annapatypsl (SystemVerilog).

11. Hanmummre Momyie Ha SystemVerilog, BEIUHUCTSIOMNUN YETHIPEXBXOOBYIO (DYHKITHIO
XOR (uckmroyaroriee MJIN). Bxox 0603naubTe a3:0, BbIXOA — Y.

12. Hanumute moayss Ha SystemVerilog, peamu3zyromuii [HIUM.

3.2 Kpumepuu oyenusanus Ou@@epenyuposannoco 3a4ema.

OneHka

XapakTepucTruKa OTBETa

«OTINYHO»

oOyJaronuiicsi Tiy0OOKO U BCECTOPOHHE YCBOMWJI TUCIUILINHY:
M3JIaraeT Marepuan YBEPEHHO, JIOTUYHO M TPaMOTHO; YMEJO
00OCHOBBIBAET U APIrYMEHTHUPYET BBIIBUTAEMBIE UM HJICH; AETACT
BBIBOJIBI M O0OOINEHUS, MPAaBUILHO BBITIONHSET MPAKTUYECKUE
3aJlaHusl, MOSCHSS X0/ BBIOJIHEHUS

«Xopomo»

06y‘-IaIOH.[I/II71051 B OCHOBHOM YCBOWJI OUCHUIUIMHY: H3JIaract
MaTtcepuajl, OIKUpasCb Ha 3HAHUA OCHOBHOM JIUTCPATypbI; HC
A0IMYCKACT CYHICCTBCHHBIX HGTO‘-IHOCTGfI; JA€J1a€T BBIBOJbI H
O606H.[€HI/IH, BBIITIOJIHACT IPAaKTUICCKUC 3aJaHusg C
HC3HAYNTCIbHBIMU OIHI/I6KaMI/I, TOACHAA X0 BBIIIOJHCHUA.

((y)IOBJ'IeTB OPHUTECIBHO»

oOydaromuicss U3y4us JAUCUUIUIMHY HEIOCTaTOYHO YETKO U
MOJIHO: JIOMYCKAeT HECYIECTBEHHbIC OIIMOKHM M HETOYHOCTH;
cnabo apryMeHTHpPYeT Hay4Hble MOJOXKEHHS; 3aTpyAHSAETCS B
(GbopMyIHpOBaHMHM  BBIBOJJOB W OOOOINECHWH,  BBITIOTHSCT
MPAKTUYECKHE 33JaHUd C OMIMOKAMM, YACTHYHO MOSICHSS XOJ
BBITIOJTHEHUS.

«HeynoBneTBOpUTEIBHO

O6yanOIHHIZCH ACMOHCTPUPYCT ci1aboe 3HaHHE TCPMHHOJIOTUHU,
3aTPYAHACTCA TMNPUBCCTH TPUMEPLI, OaTb O6T)$ICH€HI/15[, HC
BBITIOJIHACT NPAKTHYCCKUC 3aJaHu.

4. OneHo4Hble MaTepuaJbl 1Jisl MIPOBEPKHA 0CTATOYHBIX 3HAHUHA (Cq)OpMHpOBaHHOCTH

KOMIIeTeHIIH )

TecToBbIE BOIIPOCHI:



1. B uem npuHnunuanbHoe otiinuue apxurektypsl ®on Helimana u "apBapna
a) pasnuuue oorema namatu Flash u o6pema namsitu SRAM

0) pacnonoxenunem rnporpamMmsl B mamsitu Flash unn B8 SRAM

B) B JUTHHE WHCTPYKIIUU

I') B KOJIMYECTBE PETUCTPOB

2. K kakoil apxuTeKkType siipa OTHOCUTCA MUKporiporieccop AtMega328:
a) CISC Intel

06) ARM

B) RISC-V

r) Cortex

Kuaroun: 1 6), 2 B).

3agaun:

3agaua 1

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

3agaga 2
Pacuuraiite 3Hauenue perucrpa npen aenuresnss UBRRn nocnenosarensHoro nopra st
obecnieuenus ckopoctu 19200 myst mukpoxorTposuiepa AtMega328 ¢ TakToBo# yactoToit 16 Mrig

OTBeTbI:
3amada 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

Teopernueckue BONPOCHI:

1. ITpunanun pabotst UART.

OTBeT OIKEH CcoNepKaTh CTPYKTYPHYIO CXEMY YCTPOMCTBA, ONMCAaHUE B3aMMOACHCTBUS
MHKpPOIpOIeccopa ¢ yCTpOHCTBOM, onrcanue ocHOBHBIX peructpoB UART.

2. Opranuzanus paboThl HECKOIBKUX yCTpoiicTB Ha 1muHe [1C
OTtBeT momKeH coaepkaTh CTpykTypHyto cxemy IIC uHTepdeiica, onucanue nmpuHIMIA
(hopMUpOBaHUS aJPECOBAHHBIX MOCHUIOK, OMMCaHUE OCHOBHBIX peructpos IC.

5. Uudopmanus o pazpadboTunkax

umnosckuii  CranucnaB  BukrtopoBud, A-p TeXH. Hayk, JekaH @akynbrera
MHHOBAIIMOHHEIX TexHoiaoruu TTY.

HlwnmmH  Anexkcanip AHaTONbeBMY, J-p TEXH. Hayk, mpodeccop Kaderpbl
MHTEJUICKTYaJIbHBIX TEXHUYECKUX CUCTEM (DaKyJIbTEeTa MHHOBAITMOHHBIX TEXHOJIOTHH.



