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1. less U muIaHUpYeMBbIe Pe3y/JIbTATHI OCBOCHHS THCHHUIINHBI

Llenb0 OCBOCHHS AUCIIUTUINHBI SBISIETCST (POPMHUPOBAHUE CIEAYIOIINX KOMIIETCHITHIA:

OIIK-1 Crioco6eH ucrnonbp30BaTh B NPOPeCcCHOHATBHOM 1eATEIbHOCTH OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX M OOIICHHXCHEPHBIX IUCIUIUINH, IPUMEHSATh METOIbI MAaTEeMaTHIECKOTO
MO/JICIIMPOBAHUS, TCOPETUUECKUX M HIKCIIEPUMEHTAIbHBIX UCCIIeIOBAaHUN

PesynpTaTraMu 0CBOCHUS JUCHIUIUIMHBI SBISFOTCS CIEIYIOIINE WHANKATOPHI JOCTHKEHHS
KOMIIETECHII:

POIIK 1.1 Ymeer cuctemarusupoBaTh nH(popMaluio, norydeHuyro B xone HUP u OKP,
aHAJM3UPYET €€ U COMOCTABIISIET C IUTEPATYPHBIMU JAHHBIMU («IyYIIHE TPAKTUKI )

2. 3a124¥ 0CBOCHUSA TUCHUILIMHBI

— OcBouTb anmnapar BEIYUCIUTEIbHON TEXHUKH.

— HayuuTbcsi NpUMEHSTh TEXHOJIOTHMM MHUKPONPOIIECCOPHOM TEXHUKH M LU(POBOTrO
IuM3aifHa anmapaTHBIX CPEACTB JUIl pelIeHHs NPAaKTHYECKUX 33a7a4 NpodecCHOHATbHON
NEeSATEIbHOCTH.

3. MecTO AUCHHUILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuunnuna otHocutes K brioky 1 «/luctuminael (Momgynn).

JlucuuiuinHa OTHOCUTCS K 4YacTh 0oOpa3oBaTeNbHOW MporpaMmsbl, (HopMUpyemoit
y4acCTHUKaMH 0OOpa30BaTENbHBIX OTHOLICHHWH, Tpesuiaraercss oOydaromuMcs Ha BbIOOD.
JlMcuuminHa BXOAUT B MOyJIb Moyiib IO BBIOOPY «TeXHOIOTHMH MCKYCCTBEHHOTO MHTEIJICKTa
U pOOOTOTEXHUKNY.

4. Cemectp(b1) ocBOeHHs U (popMa(bl) IPOMEKYTOYHOH ATTECTAIMY N0 AUCHUIIIHHE

[ITecroit cemecTp, 3K3aMeH

5. BxoaHble TpeOOBaHMS A5l 0CBOCHUS THCHMILINHBI

Jlns  ycHemHoro OCBOEHHUS JAUCHUUIUIMHBI TpeOYIOTCSl pe3ysnbTaThl OO0y4YeHHs 110
CIIENYIOIIMM AUcUUIUIMHAM: MaTtemaTuka, JluckpeTHas matemMatuka, @usuka, JNeKTpOTEXHUKA
U 3nekTpoHuka, MHdopmatrka u mporpaMMupoBanue, MoaenupoBaHie CUCTEM.

6. SA3bIk peasnzanun

Pyccknii

7. O0BbeM TUCHUIIIHHBI

OO6mmas TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JeKuuu: 32 u.
-IIPAKTUYECKUE 3aHATHSA: 44 4.
B TOM YHCJIE IPAKTHYECKas MOATOTOBKA: 12 4.
O6beM caMOCTOSATENIbHON padOThI CTY/I€HTA OTpeeieH Y4EOHbBIM IJIaHOM.

8. Coaepikanue TUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Mukpormporeccopsl 1 MUKPOKOHTPOJUIEPHI

BBenenue BO BCTpOeHHBIE cUCTEMBL. I[IpuMeHeHue BCTPOCHHBIX CUCTEM. BBeneHue B
KOMITBIOTEpPHBIE apXUTEKTypbl - Apxutekrypa @Pon Helimana wn ['apBapnma. Apxurektypa
KoMmIbioTepa: Mukpomnpoleccopsl 1 MUKpoKoHTposuiepsl. Intel 8051 u 8056.

Tema 2. RISC, ARM - ApxuTeKTyps MHUKpOIIpoLeccopa
Apxurektypa; HaGopel wuHCTpykuuit mpoueccopa; KonseliepHas  00paboTka;
CoBpemeHnHble MUKpoIporieccopbl. CoBpeMeHHbIE MPHIIOKEHHS BCTpanBaeMbIx cucteM. 1oT.



Tema 3. AcunxpoHnHas nepegadas nHpopmManuu ot Mukpormnporueccopa B IDE
CrpykrypHast cxemorexHuka peanuszauun UART, IlpuMeHenue BO BcTpamBaeMbIX
CUCTEMAaXx, UCTOJIB30BAHMS I OTJIAJIKK POrpaMM coBMeCTHO ¢ IDE

Tema 4. Untepdeiice cBs3u ¢ ycrpoitictBamu: SPI, IIC.
[IpuHIMOBI MOCTPOEHHS] CHHXPOHHBIX IOCIEA0BATEIbHBIX HHTEp(dENcoB; aapecanus
YCTPOWCTB; 3HAKOMCTBO C YCTPONWCTBAMM PAaCIIMPEHUS BCTPAUBAEMBIX CUCTEM.

Tewma 5. TaliMepbl B MUKPOIIPOLIECCOPHBIX YCTPOMCTBAX

[Ipuniun paGoTel M B3auMOJEHcTBUE TallMEpOB C MHKpPOIPOILIECCOpaMHM, arllapaTHbIE
CUETYMKHU HUMITYJIbCOB, U3MEPUTENIN YaCTOThI, IIUPOTHO-UMITYJIbcHOE MojenupoBanue (LLINM),
yTnpaBiieHHe TpeX(a3HbIMU JIBUTATEISIMU.

Tema 6. [Togknrouenne ycrpoiicts k mune [1C
[Topxmrouenue ycrpoiictB pacmupenuss GPIO, BHemnux taitmepos, MM u ngpyrux
YCTPOMCTB.

Tema 7. OnnonnatHele KomnbioTepsl Raspbery, Orange
CtpyKkTypa oaHOMNanaTHOTO KoMIibioTepa, Onucanue BHemHux noptos: GPIO, PWM,
IIC, SPI u np.

Tema 8. S3bik Python, cuntakcuc, npumenenue Ha linux
CtpykTypa si3b1ka. MeTo/1bl IOCTPOEHUSI CKPUIITOB U MpuiiokeHuid. Pabota B Tepmunane
1o nporokosty SSH.

Tema 9. IloaknroueHne M3MEPUTENBHBIX M HCHOJHUTENBHBIX ycTpoicTB k GPIO B
npuioxkeHusax Python.

Cuctema moctpoenust Oubmuorexk B Python; mpuHIMIBI MOATOTOBKM U KOMIMJISIIHH
oubmmoTex JuIs mpuiokeruii Python.

Tema 10. Mertoapl peanu3anvu JUHAMHUYECKHX SJIEMEHTOB B 3aMKHYTBIX CHCTEMAaxX
YIPABJICHUS

JluckpetHoe npeobpazoBaHue; OwiIMHENHHOe MpeoOpa3oBaHUE, PAa3HOCTHBIE YPaBHEHUS,
MIPOrpaMMHUPOBAHUE CTPYKTYPHBIX CXEM.

Tema 11. Pa3paboTka nporpaMMHUpyeMBbIX JIOTHYECKUX UHTETPATBHBIX CXEM
CTpykTypa HpOrpaMMHUPYEMBIX JIOTUYECKUX WHTETPAlbHBIX CXEM, MPUHIUI paboThl,
00J1aCTh MPUMEHEHUSI, METObI POTrPAMMHUPOBAHMUS.

Tema 12. Wuctpymentsl mnporpammupoBanusi ITJIMC Intel Quartus, Modelsim u
SystemVerilog

Cpena nporpammuposanust [IJIMC, Cospemennsie IDE nns nporpammuposanus [TJIMC

[lepeuenp npakTUYECKUX padoOT:

1. BBeaenue B Arduino u ero npoussojusie. Beenenue B Autodesk Tinkercad.
2. [IppuMeHeHre HCTIOTHUTENBHBIX MEXaHU3MOB.

3. IlpumMeHeHue JaTYUKOB.

4. aTerpamnus 1aTINKOB ¥ UCTIOJTHUTEIBHBIX MEXaHH3MOB.

5. Hacsr u HINUM.

6. Beenenue B Raspberry Pi.



7. Bctpoennsiit Python.

8. [TnaTdopmsr muist yripaBnenusi Raspberry Pi mo BerauciuTensHoMl ceTu.
9. Beenenue B Intel Quartus, Modelsim u SystemVerilog.

10. ITpoextuposanue I1IJINC.

9. Tekymuii KOHTPOJIb N0 TUCHUIIIHHE

Tekymuii KOHTPOJIb MO JHUCIUIUIMHE MPOBOAUTCA IyTEM KOHTPOJIS MOCEIIAeMOCTH
JEKUMOHHBIX 3aHATUH, NPOBEAEHUS TECTOB MO JIEKIMOHHOMY MaTepuaily, KOHTPOJISL
BBITIOJTHEHUS TIPAKTUYECKUX 3aJaHui, 1 QuKcupyeTcss B popMe KOHTPOJIBHOM TOUKM HE MEHee
OJIHOTO pa3a B CEMECTP.

OneHuBaHue TEKYLIETO KOHTPOJS OCYIIECTBISETCS MO OauIbHO-pEHTHHTOBOM cucTeMe
coryacHo Tabnuue 1.

Tabnuma 1 - banipHO-peUTHHTOBAsI CUCTEMA OIEHUBAHUS

DopMa KOHTPOJIS MakcumaJjibHbIi 0aJu1, €.

IlocenaeMOCTh JCKIIMOHHBIX 3aHITHI 8

TectupoBanue Mo IEKIUOHHOMY 12
MaTepuaty

BrInorHeHNE TPaKTHYECKUX 3aJaHUN 40

Hroro: 60

Kputepuu onieHnBaHuA M0 KaX 101 (popmMe KOHTPOJIS MpUBEAEHBI B Tabnunax 2-4.

9.1. ITocemaemMocTb
[IpenonaBatenem Qukcupyercss (U3MUECKOE TPHUCYTCTBUE/OTCYTCTBHE CTYACHTa Ha
HpOBO)II/IMOM JICKOUOHHOM 3aHSITUH.

Tabmmma 2 - Kpurepuu orieHUBaHUSI TOCENTAEMOCTH
XapakTepucTHKA MOCENIAeMOCTH, Yac | Ouenka B 6ajuiax, e.
2 0.5

9.2. TecTupoBaHue MO JEKIUOHHOMY MaTepUaily

TectoBble 3aaHusd  MPEIyCMATPUBAIOT  3AKPEIUICHUE  TEOPETUUYECKHX  3HAHUM,
MOJIyYEHHBIX CTYJEHTOM BO BpEMs 3aHATHH MO JaHHOM aucuuimHe. VX Ha3HaueHwe —
YIIIyOUTh 3HAHUS CTYJIEHTOB 1O OT/AEJIBbHBIM BOMNPOCaM, CHCTEMAaTHU3UPOBATH IOJYUYECHHbBIC
3HaHUS, BBISIBUTH YMEHHE MTPOBEPSATH CBOM 3HAHUS B paboTe ¢ KOHKPETHBIMH MaTepHuanamu. [1pu
MOArOTOBKE K PEIICHUI0 TECTOBBIX 3a/J[aHUN PEKOMEHIYETCS TMOBTOPUTH MaTEpHUajbl IO
MIPOMJICHHBIM TEMaM.

BrinonHeHue TECTOBOrO 3ajaHus CTYIACHTOM MPOBOAUTCS B CHUCTEME «DIJIEKTPOHHBIN
yHuBepcuteT — MOODLE» Ha mpakThyeckoM 3aHATHM B KOMIIBIOTEPHOM Kiacce. TectoBoe
3aJJaHie MOXKET COJIepXKaTh B cebe OT 5 10 6 BOMPOCOB ¢ MepeyHeM sl BbI0opa oTBeTa, JINOO ¢
OTKPBITHIM OTBETOM. J[J1s1 OTBeTa Ha KaXKIbIi BOIIPOC TECTOBOTO 3aJlaHUSI OTBOJIUTCS He Ooee 2
MHHYT.

Tabnuna 3 - Kputepuu orieHuBaHus1 TecTa
IIpaBuibHBIH O0TBET,
IT.

Ounenka B 6ajL1ax, ef.

1 2

9.3. BeinosiHeHHE MPAKTUUECKUX 3aaHUI
['maBHas 11€7b BBIMOJHEHHUS MPAKTHUYECKOTO 3a/laHUs 3aKJII0YAaeTCs B BBIPAOOTKE Y
CTYJICHTA PAKTHUECKUX YMEHHM, CBI3aHHBIX ¢ O0OOIICHHEM U WHTEPIPETAINEH TeX WU WHBIX



HAyYHBIX MaTepuasioB. Kpome TOro, 0XKMaaeTcs, 4YTO pe3yibTaThl BBHIMIOJHEHUS MPAKTUYECKUX
3a}IaHI/II\/'I 6y21}IT BIIOCJICACTBUHU UCIIOJB30BATHECA YHAIUMCA OJId OCBOCHHA HOBBIX TEM.

[Ipn mOArOTOBKE K BBIMOJHEHUIO MPAKTUYECKOTO 3a/JaHds HEOOXOIWMO TOBTOPUTH
JEKIIMK, 10 TEME BBINOJHSAEMOro 3amaHus. lIpenamornaraercs TakkKe HCIOJB30BaHUC
PEKOMEHI0BAaHHOMW JTUTEPATYPHI.

Jlanee crienyeT W3YYHTh — COJACp)KAaHHE MPAKTUYECKOTO  3aJaHMsl, BBIJAHHOTO
MpernoaaBaTeisiM, B TOM YHCIIE TIOCIEeI0BATEILHOCTD BBIITOJIHEHUS PA0OTHI.

B PE3YIBTATC BLINIOJHCHUA HNPAKTHYCCKOTO 3aJaHUA HCO6XOJ1HMO 0(1)OpMI/ITB OTYECT B
COOTBETCTBUH C «MeToanuecKkue yka3aHus 1Mo oOPMIICHHIO BBITYCKHBIX KBaTU(MUKAIMOHHBIX
paboT, KypCOBBIX pPabOT, HAYYHO-HCCIIEIOBATEILCKHX paboT, pedepatoB W OTYETOB IO
MpaKTUKaM», TpUHIATBIMU Ha DakynbTeTe WHHOBAIIMOHHBIX TexHoMoruid. CchpUika Ha
aKTyaJIbHYI0 BEPCHIO METOJIMYECKUX yKa3aHWH, pa3MEIICHHBIX Ha caiiTe (haKyJbTeTa, BhIIACTCS
mpernojaBaTesieM Ha TMEePBOM MpakTHUecKoM 3aHATHH. OQOpPMIICHHBI OTYET OTpa)xaeT XOJ
BBITTOJTHCHHUA U PCHICHUEC MTPAKTUYCCKOI'O 3aJ1aHUA.

OreHKa BBITIOTHEHUS MPAKTHYECKOTO 3aJaHus CTYJICHTOM MPOU3BOIUTCS B BUJIE 3AIUTHI
BBITIOJTHEHHON PaloThI, MPU YCTHOM OIpOCEe MpernoaaBaress U MpoBepke UM oTdera. Bo Bpems
YCTHOTO OMpOoca MpernoiaBaTeib 3aJaeT CTYACHTY YTOYHSIIOIIME BOIPOCHI O XOJI€ BHITIOJHEHUS
MPAKTUIECKOTO 33JIaHUsI.

Tabmuma 4 - Kputepun orieHUBaHMs MPAKTHIECKOTO 3aJaHUS

Onenka B
XapakTepucTHKA BbITIOJHEHUS 3a1aHUS

o0ajiax, en.
Pabora BbIMOJNIHEHA MOJHOCTHIO U B CpPOK. CTYyIEHT BIAACET TEOPETHUYECKUM
MaTepuaioM, CIOCOOEH JETaJbHO OINMMCAaTh XOJI BBINOJHEHHUS padboThl. OTuer 4
BBIIIOJIHCH MMOJHOCTBIO B COOTBCTCTBUU C IIPCABABISICMBIMHA Tpe6OBaHI/I$IMI/I.
PaboTa BeImoMHEeHa MOAHOCTHIO. CTYJIEHT BIIAJEET TEOPETUUSCKUM MaTEpPHAIOM,
MOXET 06’I>$ICHI/ITI> X0/ pa6OTBI, IIOHyCKaSI HC3HAUYHUTCJIIbHBIC OIHI/I6KI/I B 3
TeopeTHdecko dYacth. OTYeT BBIMOJTHEH TIOJHOCTHIO B COOTBETCTBUU C
HpGII'I)SIBJISIeMBIMI/I Tpe6OBaHI/I$IMI/I
PaGora BemonHena c¢ ommOkamu. CTyIEeHT TMPaKTUYECKH HE BJaaeeT
TEOPETUYECKIM MaTepHajoM, JOMycKas OMHMOKH TPHU MOSCHEHUH X0/1a paboThl. 1
OT4YeT BBINMOJIHEH C HAPYIIICHUEM IPEIbSBISIEMBIX TPEOOBAHUH.
PaOora He BbIoIHEHA 0

3a BBITIOJTHEHUE MPAKTUICCKOTO 3a/IaHUS C HAPYIICHUEM CPOKOB CJIayH JIOTIOJHUTEIHHO
cHuMaercsa 1 Gasuia.

OneHouyHble MaTepuanbl TEKYIEro KOHTPOJNs pa3MmemieHsl Ha caiite TI'Y B pasmene
«uadopmarms 06 obpazoBarenbHON Tporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok NpoBeieHUsI H KPUTEPUH OLCHUBAHUS NPOMEKYTOYHOM aTTecTalnu

JK3aMeH B 1IeCTOM ceMecTpe IPOBOAUTCS B MUChbMEHHOW (opme 1o Ouieram.
DK3aMeHAIMOHHBIN OMJIET COCTOUT U3 ABYX yacTell. [IponomxurenbHOCTh 9K3aMeHa 1,5 vaca.

[lepBas yacTh SK3aMEHAIIMOHHOTO OMJIETa MpECTaBIsIeT co00M 1 BOmpoc, MPOBEPSIIONTUIA
NIIK-5.1. OTBeT Ha BONPOC MEPBOil UACTH TaeTCs B pa3BepHYTOU hopMme.

Bropas yacTtb comep uT OJUH BOINpoc, OPOPMIICHHBIN B BUIE MPAKTUYECKOW 3aaayu,
nposepsitonmii MIIK-5.3. OTBeT Ha Bompoc BTOPOM 4YacTH MPEANOJaraloT pPelleHUE 3aJadu U
KpPaTKYI0 MHTEPIPETALNIO MOJYyYECHHBIX PE3YyJIbTaTOB.

IIpumepnbiti nepeuerb 60npoco8 nepeoti Yacmu IK3AMEHAYUOHHO20 Ounema:
1. Apxurtextypa @on Heiimana u ['apBapaa.
2. MukpoIponeccopbl 1 MUKPOKOHTPOJUIEPHI.




3. Intel 8051 u 8056.

4. Apxurtektypa koMibtotepa: Habopbl HHCTpYKIIHIA ITpolieccopa;
5. ApxurekTtypa komnbioTepa: Konseiiepnas o0paboTka;

6. CoBpeMEHHBIE MUKPOITPOLIECCOPHI.

7. CoBpeMEHHBIE NPUIIOKEHUS BCTPAUBAEMBIX CUCTEM.

8. IoT.

9. IlporpammMupyemble Toruueckue uarerpanbuslie cxems! (IINC).
10. S3wIk omrcanus anmapatypsl (SystemVerilog).

IIpumepnbiti nepeuerb 60npoOCcoO8 6MOPOT YACMU IK3AMEHAYUOHHO20 OUNemA:

1. Hanumure moxyns Ha SystemVerilog, BIYUCISIOMUN YETHIPEXBXOOBYIO (DYHKIIHIO
XOR (uckmouaromee NJIN). Bxox 0603HaubTe a.,, BEIXOT — V.

2. Hanummre Moayns Ha SystemVerilog, peanuzytomuit VM.

B Ta6J'II/II_IC 5 NPUBCACHBI KPUTCPUHU OLICHHUBAHUA OTBCTOB HA 9K3aMEHAIlMOHHBII ouJerT.

Tabmuna 5 - Kpurepuu onieHMBaHUS OTBETOB Ha DK3aMEHAITMOHHBIA OUJICT

XapaKTepI/ICTI/IKa OTBETOB HA IK3aMeHAIlMOHHbIIi omiaer

Ounenka B 6aj1ax,

JK3aMEHAIIMOHHOr 0 OmiieTa

el.
[ToayueHbI pa3BepHYTHIC OTBETHI 10 IBYM YacTSIM 3K3aMCHAIIMOHHOTO 40
ouiera
[ToydeH pa3BepHYTHIi OTBET TOJIBKO TI0 OJHOW YacTH 20

OTcyTCTBYET pa3BepHYTHIM OTBET MO OOCHM YaCTsIM 3K3aMEHAIMOHHOTO
ouiera

0

10.1. YtoroBas orieHka

Hrorosast ouneHka NpoOMeEKYTOYHOM aTTECTALMM BBICTABISETCA C YUYETOM CYMMPAHBIX
6am1013, HOJ'Iy‘-ICHHI)IX CTyI[eHTOM BO BpCM?I TeKyHIGFO KOHTpOJ'ISI u 10 UTOoram HpOBeI[eHHOFO
9K3aMeHa coryiacHo TabiuIe 6.

Tabauma 6 - Kputepuu UTOroBOM OIICHKU

XapaKTepvé:‘TJIp;IKa OLIEHKH, Ouenka
oT 90 u BEIIIE «OTIIMIHOY
ot 80 510 90 «XOPOLIOY
ot 70 no 80 «YJIOBJICTBOPUTEIHHO
Huxke 70 | «HEeyAOBICTBOPUTEIHHOY

O1cHOYHBbIC MaTepHalbl JUIs MPOBEICHHS MPOMEXKYTOYHON aTTECTAIlMM Pa3MEIICHbI Ha
cante TI'Y B pasmene «Mudopmamus 00  oOpa3zoBarenpHON — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. Y4yeOHO-MeTOANYECKOE 00ecIeueHne

a) DIEKTPOHHBIN yueOHbIM Kypc M0 JUCHUIUIMHE B 3JIEKTPOHHOM 00pa30BaTesIbHOM cpefe
«1DO» - https://Ims.tsu.ru/course/view.php?id=00000

6) OnieHOUHBIE MaTepUalbl TEKYIIEro KOHTPOJIS M HPOMEXKYTOYHOW aTTeCTalH I10
JUCLUILUIUHE;

B) MeToauueckue yka3aHus 10 BHIIIOJHEHUIO IPAKTUYECKUX 3a/1aHuil;

r) Meronnyeckue yka3zaHusi 0 OGOPMIIEHHIO BBIMYCKHBIX KBaJIM(UKALIMOHHBIX PadoT,
KypCOBBIX PalOT, HAay4YHO-UCCIIEAOBATENbCKUX PA0OT, pedepaToB M OTUETOB MO MPAKTUKAM,
yTBepKIeHHbIe Ha DaKyIbTETe HHHOBAIIMOHHBIX TEXHOJIOTUH.



https://lms.tsu.ru/course/view.php?id=00000

12. IlepeyeHns y4eOHOI1 IuTEpaTyphl U pecypcos cetn UHTEepHeT

a) OCHOBHasI IUTepaTypa:

- Ca)KHeB, A. M. quh[ZOBLIe YCleOﬁCTBa 1 MUKPOIIPOLIECCOPHI : y‘l€6HI/IK JJIA BY30B [A.

M. CaxseB. — 3-e u3., mepepad. u gon. — Mocksa : U3marensctBo I0paiit, 2025. — 148 ¢. —

(Beiciiee oOpazoBanme). — ISBN 978-5-534-18602-4. — TekcT : DICKTPOHHBIA //

OoOpaszoBarenpHag miardopma [Opaiit [caiit]. — URL: https://urait.ru/bcode/562949 (nara
oopamenns: 09.04.2025).

0 ) JOTIOJHUTEIbHAA JUTEPATYPA:

—Capa JI. Xappuc SBUI __Xappuc ndpoBasg CXEMOTEXHHKA M apXUTEKTypa
komibeiorepa: RISC-V / mep. ¢ anrn. B. C. fuenkosa., A. 10. Pomanosa; non pen. A. TO.

Pomanosa. — M.: IMK Ilpecc. 2021. — 810 c.: y1.
— HoBoxwnoB, O. I1. Apxutektypa OBM ¥ BBIYHCAUTENBHBIX CHCTEM : YYCOHUK s

By30B / O. I1. HoBoXmiioB. — 2-e M3J1.. ucrp. 1 gorn. — Mocksa : M3narensctBo IOpaiit, 2025.

— 505 ¢. — (BeIcuiee oopazosanne). — ISBN 978-5-534-20365-3. — TekcT : 3IEeKTPOHHBINA //

O6pasosarenbHas maatgopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/568920

3. Xopomesckuii B.I. ApxurekTypa BBIYHUCIUTENIBHBIX CUCTEM.. Y4eO. mocobue. 2-e
u3 ., mepepad. u gom. - M.: U3a-so MI'TY um. H.D. baymana, 2008. - 520 c¢.—

- Lludposoit cuntes. [Ipaktnueckuit kype /Iloxg obur. pea. Pomanosa A. 1O. , Ilanuyna

10. B. — M.: IMK Ilpecc, 2020. -556 c.

B) pecypchl cetn IHTEpHeT:

- Ucxonubie koap! Kk riaaBaM KHUTH «L{udposoit cunres. [Ipaktrueckuii kypc /Ilox obmr.
pen. PomanoBa A. 1O. , Tlanuyna FO. B., 2020» - Pexum noctyma: cBobomnsni. — URL:
https://github.com/RomeoMe5/DDLM

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3HOHHOE ¥ CBOOOIHO pacipoCTPaHsIeMOe IPOrpaMMHOE 00eCTIeYCHHUE:
—naket nporpamm LibreOffice (cBoO0HO pacpocTpaHsIeMoe);

— MyOIM4YHO JOCTyIHBIE oOsaynble TexHonoruu (Google Docs, SInnekc auck u T.11.),
— makeT npukiagHbeix mporpamm Autodesk Tinkercad (cBo6oHO pacmipocTpaHsemoe);
— makeT npukiaaaaex mporpamm Arduino IDE (cBoGoaro pacmpocrpansiemoe);

— makeT npukiIaaHeix nporpamum Intel Quartus lite (cBo6oaHO pactpoctpansiemoe);
— makeT npukianaeix mporpamm Intel ModelSim (cBo6oano pacnpoctpansemoe);

0) nHpOpMaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNeKTpOHHBIN KaTajor Hay4unoi OoubaMoTEeKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpoHHAs oubaroTeka (peno3uTOpHin) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/

— OBC Kouncynbrant ctyaeHTa — http://www.studentlibrary.ru/
— ObpazoBarenbHas miardgopma FOpaiit — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— 9BbC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHHYeCKoOe o0ecrevyeHue

I[J'ISI IIPOBEACHUA HeKHHﬁ, KOHCYJ'IBT&HHIZ, TCKYICTO KOHTPOJIsI, B TOM YHUCIC C
HUCIIOJBb30BaHUCM JHCTAHIIMOHHBIX 06pa3OBaT€HbHHX TCXHOJIOT I/IfI, HCO6XOI[I/IMa ayauropus,


http://www.iprbookshop.ru/
https://znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://vital.lib.tsu.ru/vital/access/manager/Index
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
https://urait.ru/bcode/472247

OCHallleHHast O00OpYyJOBaHMEM W TEXHUYECKMMM CpeACTBaMH OOyuYeHHs: KOMIbIOTEp
npenojaBaTenss ¢ BeO-KaMepod, MUKPO(GOHOM U YCTPOMCTBOM [UIsl BOCIIPOM3BEACHUS 3BYKa
(IMHAMMKH, KOJIOHKH, HAYIIHUKU U JIp.) UJIM HOYTOYK C MOJKIIOYEHHEM K ceTu «MHTepHeT» n
o0ecrieueHreM JIOCTYIIa B SJIEKTPOHHYIO HH(GOpMaIMOHHO-00pa3zoBarenbhyto cpeaxy HU TI'Y.

VYuebHast ayauTopus Ui TPOBENEHHsS MPAKTUYECKUX 3aHATHHA, MPOMEKYTOUHOH
aTTecTallMyu JI0JKHA ObITh OCHAIleHa 000pYy/IOBaHUEM U TEXHUYECKUMU CPEACTBAMH OOYUECHHMS:
KOMIIbIOTEp TMpenojaBareiss (HOyTOyK), IEpCOHAJIbHBIE CTYACHYECKHE KOMIIBIOTEpPHl C
noakimoueHueM K cetn «lMHTepHeT» W oOecmedyeHHeM JOCTyna B 3JIEKTPOHHYIO
uHpOpMalMOHHO-00pa3oBarenbuyo  cpenry HU  TI'Y. Jns  oroOpakeHus mpe3eHTanui
UCIIOJIb3YEeTCSl MyJIbTUMEINa-TIPOEKTOP, HUPOKO(OPMATHBIHN dKpaH, aKyCTUYECKasi CUCTEMA.

[lomermenust i1 caMOCTOSTENLHON pabOThI, OCHAILICHHbIE KOMIBIOTEPHON TEXHUKOW M
JOCTYyNOM K ceTd VHTepHeT, B 2JeKTPOHHYIO HMH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Uupopmanms o paspadoTyukax
Hlwninue Anexcannp AHATONbEBHY, JOKTOP TEXHUUECKUX HayK, mpodeccop OUT

[nnosckuit CtanucnaB BUKTOpOBUY, TOKTOP TEXHUYECKHUX HayK, AekaH OUT
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