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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

Lesbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHKE CIEAYIOMINX KOMIETECHIIUI:

OIIK-1 CniocoGeH ucronb30BaTh B MPO(PEeCCHOHATIBLHON EATeIbHOCTH OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX U OOIEHH)KEHEPHBIX TUCIMIUIMH, IPUMEHITh METOAbI MaTEMAaTUYECKOTO
MOJIEJIUPOBAHUS, TEOPETUUYECKUX U HKCIIEPUMEHTATbHBIX HCCIIEI0BAHUN

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

POIIK 1.1 ¥meer cucremaruzupoBats uHpopmanuio, noirydeHuyto B xone HUP u OKP,
AQHAJIU3UPYET €€ U COMOCTABIISET C TUTEPATYPHBIMH JAHHBIMU («JTyUIIHE MPAKTUKI))

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIIMHDBI

— OcBouTh anmnapar BEIYACIUTEIbHON TEXHUKH.

— HayuuThCcst mpUMEHSTh TEXHOJOTHH MHKPONPOLECCOPHONH TEXHUKH H IUPPOBOrO
JM3aiiHa anmapaTHbIX CPEACTB Ul pEIIEHUS MPAKTUYECKUX 3aJad Mpo(hecCHOHAIbHON
JIeATEIbHOCTH.

3. MecTo 1ucuMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIl NPOrpaMMbl

Jucuunnuza otHocutes K bioky 1 «lucuunnusel (Moyin)».

JlucuuiuinHa OTHOCUTCS K 4acTh 0Opa3oBaTelIbHOM Iporpammsbl, (GopMmupyemoin
YYaCTHHKaMH 00pa30BaTeNbHBIX OTHOIICHWH, Tpeajaraercs OOy4aromuMmcs Ha BBIOOD.
JlucuumuivHa BXOAUT B MOAYJIb Moayiib 1o BbIOOpY «TexXHOIOrun HCKyCCTBEHHOIO MHTEIIEKTa
U pOOOTOTEXHUKIY.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOUHOI aTTECTANMH MO0 JUCHHUIJIMHE

[IIecroii cemectp, 3K3aMEH

5. Bxoanble TpeGoBaHus 111 OCBOEHUSI TN CHUIIIMHBI

JUia yCcHemHoro OCBOEHUS MAMCHMIUIMHBI TpeOyroTcs pe3yibTaTbl OOyuYeHHus 10
CIEIyIOIIMM AucuMIuIMHamM: MaremaTuka, /Jluckpernas MmaremaTtuka, ®Ousnka, DJIEKTPOTEXHUKA
U 3nekTpoHuka, UHdopmaruka u mporpaMMmupoBanne, MoJennpoBaHie CUCTEM.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILINHBI

OO6m1ast TpyA0€MKOCTh NUCIHUIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPBIX:
-JIeKIuu: 32 4.
-paKkTUYEeCKue 3aHATUs: 44 u.
B TOM YHMCJIE IPAKTUYECKAs MOATOTOBKA: 12 u.
O6beM caMOoCTOATENbHOM paboThI CTyI€HTA OIpeIeeH YUeOHbIM IJIaHOM.

8. Conep:xkaHue IMCHUILVIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Mukpornporueccopsl © MUKPOKOHTPOJLUIEPHI

BBenenue BO BCTpOeHHBIE cUCTEMBI. IIpuMeHeHHE BCTPOCHHBIX CUCTEM. BBeneHue B
KOMIIBIOTEpPHBIE apXUTEKTyphl - Apxurekrypa ®on Heiimana u [apBapma. Apxutextypa
KoMmIbioTepa: Mukpomnporeccopsl U MUKpokoHTposuepsl. Intel 8051 u 8056.

Tema 2. RISC, ARM - ApXuUTEKTyps MUKpOIIpoLeccopa
Apxurektypa; Habopsl wuHCTpykuuii  mpoueccopa; KonseliepHas  o0OpaboTka;
CoBpemeHHbIe MUKpoTIporieccopbl. CoBpeMeHHbIE MPUIIOKEHUS BcTpanBaeMbIx cucteMm. loT.



Tema 3. AcunxpoHHas nepeadaB nHpopMaIu 0T MUKponporeccopa B IDE
CrpykrypHas cxemorexHuka peanuzauuun UART, IlpumeHeHne BO BCTpamBaeMbIX
CUCTEMAax, UCIOJb30BaHUs A1 OTJIAJKU IIPOrpaMm coBMeCTHO ¢ IDE

Tema 4. Marepdetice csi3u ¢ ycrpoiictBamu: SPI, 11C.
[TpuHIMOBI MOCTPOEHMS] CHUHXPOHHBIX I10CJIEA0OBATEIbHBIX HHTEp(ENcoB; aapecanus
YCTPOMCTB; 3HAKOMCTBO C YCTPONHCTBAMU PACHIMPEHUS BCTPAUBAEMBIX CHCTEM.

Tewma 5. TaliMepsl B MUKPOIIPOLIECCOPHBIX YCTPOMCTBAX

ITpunuun paboTel M B3auMOJEHCTBHE TaliMEPOB C MHUKPOIPOLIECCOPAMHM, anapaTHble
CUETYMKU HMMITYJIbCOB, U3MEPUTEIHN YaCTOThI, IIMPOTHO-UMITYJIbCHOE MojenupoBanue (ILIMM),
ynpaBieHue Tpex($a3HbIMU ABUTaTEIISIMH.

Tema 6. [logkmrouenue ycrpoiicts k mune [1C
[lonxmouenue ycrtpoiictB pacmupenuss GPIO, BHemnux taiimepos, ILIMM u npyrux
YCTPOMCTB.

Tema 7. OnnonnarHele KomnbioTepsl Raspbery, Orange
CrpykTypa ofHOIaIaTHOTO KoMibioTepa, Onucanne BaemHux noptos: GPIO, PWM, 1IC,
SPl u np.

Tewma 8. fA3bik Python, cunTtakcuc, npumeHenue Ha linux
Crpykrypa si3b1Ka. MeToIpI TOCTPOCHUS CKPHUIITOB M pWIIOKeHui. Pabota B TepmuHaie
1o nporokosry SSH.

Tema 9. IlopkimroyeHne HM3MEPUTENBHBIX M HCHOJHUTENbHBIX ycTpoiicTB Kk GPIO B
npuiioxkeHusx Python.

Cuctema moctpoenust Oubauorexk B Python; mpuHIMIBI MOATOTOBKM U KOMIMJISILIUH
O6ubauorek 11 npunoxeHnuit Python.

Tema 10. Metonpl peanu3zanuu AUHAMUYECKUX JJIEMEHTOB B 3aMKHYTHIX CHCTEMax
yIpaBlIeHUs

JluckpeTHoe mpeoOpazoBaHue; OMWIMHENHHOE MpeoOpa3oBaHUE, PAa3HOCTHBIE ypaBHEHMS,
MPOrPaMMHUPOBAHUE CTPYKTYPHBIX CXEM.

Tema 11. PazpaGoTka mporpaMMHpyeMBIX JIOTHYECKUX UHTETPATIbHBIX CXEM
CtpykTypa HpOrpaMMHUPYEMBIX JIOTUYECKUX HHTETPAlbHBIX CXEM, MPUHUUI padOThl,
001aCcTh MPUMEHEHUS], METO/IbI IPOTPAMMHUPOBAHMSL.

Tema 12. Huctpymentsl nporpammupoBanus [IJIMC Intel Quartus, Modelsim u
SystemVerilog
Cpena nporpammuposanust [IJIMC, Copemennsie IDE nns nporpammuposanus [TJIMC

[lepeuens npakTHUECKUX padoOT:

1. Beenenue B Arduino u ero npousBoubie. Beenenue B Autodesk Tinkercad.
2. [IpuMmeHeHne NCIOJHUTEIBHBIX MEXaHU3MOB.

3. IlpumeHeHne 1aTYnKOB.

4. aTerpamnus 1aTINKOB M UCTIOJTHUTEIBHBIX MEXaHH3MOB.

5. Yacs! u HIINUM.

6. Beenenue B Raspberry Pi.



7. Bctpoennsrit Python.

8. IImatdopmsl 11 ynpasnenus: Raspberry Pi mo BEIUMCIUTENBEHOMN CETH.
9. Beeaenue B Intel Quartus, Modelsim u SystemVerilog.

10. Ilpoextupoanue ITJINC.

9. Tekymunii KOHTPOJIb 1O AUCHUIJIMHE

Tekymuit KOHTPOJIb TO JUCHUIUIMHE MPOBOJAUTCS MYyTEM KOHTPOJISI MOCEIIaeMOCTH
JICKIMOHHBIX 3aHSTUNA, IPOBEACHUS TECTOB M0 JIEKIIMOHHOMY MaTepHally, KOHTPOJIS BHIITOJIHEHUS
MPAKTUYECKUX 3a/IaHui, U puKcUpyercs B (popMe KOHTPOJIBHON TOYKH HE MEHEE OJIHOTO pasa B
cemecTp.

OneHnBaHUE TEKYIIETO KOHTPOJIS OCYIIECTBISIETCS MO OAJUTbHO-PEUTUHIOBON CHCTEME
coriacHo Tabmuie 1.

Tabmuna 1 - baquibHO-peHTUHIOBAsI CUCTEMA OLIEHUBAHUS

MakcuMaJbHBIH 0aJ11,
dopma KOHTPOJIA
el.
[TocemaeMoCTh JEKIMOHHBIX 3aHITHH 8
TecTupoBanue Mo JEKIMOHHOMY MaTepHAIY 12
BpinosHeHNe NPaKTUYECKUX 3aJaHUI 40
Hroro: 60

Kputepun onieHnBaHus 10 KaKA0H GOpMe KOHTPOJIS MPUBEIEHBI B Ta0nmunax 2-4.

9.1. IlocemaemocThb
[IpenonaBatenem ¢ukcupyercss (HU3MYECKOE NPUCYTCTBUE/OTCYTCTBHE CTYJCHTa Ha
HpOBOI[I/IMOM JICKOMOHHOM 3aHATHU.

Tabmuia 2 - Kputepuu orieHUBaHMsI MOCENIAEMOCTH

Ounenka B 0ajiax,
ell.

2 0.5

XapakTepuCTHKA MOCEIAeMOCTH, 4ac

9.2. TecTupoBaHue MO JEKIIUOHHOMY MaTepUay

TecToBble 3agaHKs IPEyCMAaTPUBAIOT 3aKPETUIEHUE TEOPETUUECKUX 3HAHUM, IOy YEHHBIX
CTYJEHTOM BO BpeMs 3aHATUH IO JaHHOM nucuuiuiMHe. VX Ha3HaueHuWe — yriayOuTh 3HaHUS
CTYJEHTOB 110 OTJEJIBHBIM BOIIPOCaM, CUCTEMATU3UPOBATh [1OJIyYCHHBIE 3HAHNUS, BBIIBUTH YMEHUE
IIPOBEPATH CBOU 3HAHUS B paboTe ¢ KOHKPETHBIMU MaTepuaiamu. [Ipu moAroroBke K pemeHuro
TECTOBBIX 3a/laHNll PEKOMEHY€ETCSl IOBTOPUTHh MAaTEPHUAIIBI IO MPOMIEHHBIM TEMaM.

BoinonHeHue TeCTOBOro 3aJaHUs CTYJEHTOM IPOBOJUTCS B CHCTEME «JIEKTPOHHBIN
yauBepcureT — MOODLE» Ha nmpakTH4ecKOM 3aHATHM B KOMIBIOTEPHOM Kiacce. TecToBoe
3aJlaHle MOXKET CoJiepKaTh B cebe OT 5 10 6 BOMPOCOB ¢ TMepeyHeM i BEIOOpa OTBeTa, Tu00 C
OTKPBITBIM OTBETOM. JIJIsl OTBETa Ha KaXkJblii BOIPOC TECTOBOI'O 3a/laHMUsI OTBOAUTCS He Oojee 2
MUHYT.

Tabmuna 3 - Kpurepuu onieHuBaHus TecTa
IIpaBuiabHbIH 0TBeT, IIT. | OneHKa B 0aJJ1aX, e/.
1 2

9.3. BeinosIHEHHE MPAKTHYECKUX 3aJaHUI
I'maBHast 1enb BBITOJHEHMS TPAKTHUECKOTO 3aJlaHMsl 3aKII0YaeTcss B BBIpaOOTKE Yy
CTYJI€HTa MPAKTHYECKUX YMEHUH, CBA3aHHBIX C 0000IEHNEM U UHTEepIpeTaluel TeX Wi UHBIX



HAay4YHBIX MarepuaiioB. KpoMe TOro, okumaercsi, YT0 pe3yJbTaThl BBHIIIOJIHEHHS MPAKTHYCCKUX
3aI[aHHﬁ 6yI[yT BIIOCJICACTBUU UCIIOJIB30BATHCA YUAIIUMCA IJII OCBOCHHUA HOBBIX TCM.

[Tpu MOArOTOBKE K BBIMOJHEHHIO IMPAKTHYECKOrO 3aJaHHs HEOOXOAMMO IOBTOPHUTH
JICKIIMHM, T1I0 TEME BBIMOJHAEMOro 3adaHus. [IpeamosnaraeTcs TaKKe HCIIOJIb30BaHKE
PEKOMEHIOBAaHHOM JIUTEPaATyPBI.

Jlanee cinemyer WM3Y4HMTh  COJCpIKaHHE MPAKTUYECKOTO  3aJaHus, BBIJAHHOI'O
HperoaaBaTessiM, B TOM YHCIIC MTOCIESI0BATEILHOCTD BBITOIHEHHS PA0OTHI.

B pe3ynbTaTe BBIMOTHEHHS MPAKTHYECKOTO 3aJaHHUS HEOOXOAMMO O(DOPMHTH OTYET B
COOTBETCTBUH ¢ «MeToAM4YecKrue yKa3aHusi Mo O(QOPMIICHUIO BBIMYCKHBIX KBAIH(MHUKAIIMOHHBIX
paboT, KypcoBBIX pabOT, Hay4YHO-HCCIEAOBATEIbCKUX paboT, pedeparoB W OTYETOB IO
HpaKTHKaM», IPUHATHIME Ha DakyIbTeTe HHHOBAMOHHBIX TeXHOJIOTHN. CChUIKA HA aKTyaJbHYIO
BEPCHIO METOJUYECKUX YKa3aHWH, pa3MEIICHHBIX Ha caite Qaxkynbrera, BBIIACTCS
npernojaBaTeeM Ha IEPBOM MMpPaKTHUECKOM 3aHATHH. OQOpMIICHHBIH OTYET OTpakaeT XOj
BBITIOJIHCHHUA U PCHICHUC ITPAKTUYCCKOI'0 3alaHuA.

OtieHKa BBITIOHEHHS TPAKTHUECKOTO 3aIaHKsl CTYACHTOM MPOU3BOIUTCS B BUJIE 3AIUTHI
BBIIIOJITHEHHON PaloThI, IPU YCTHOM OIIpOCE IpenojaBaTelisi U IpoBepke UM otyeTta. Bo Bpems
YCTHOTO OIpOCa MperojaBaTesb 3aaeT CTYACHTY YTOYHSIONIME BOMPOCH O XOJ€ BBIMTOJHEHUS
NPaKTUYECKOTO 3a/1aHusl.

Tabmuna 4 - Kputepun onleHUBaHMSI MPAKTUICCKOTO 33 JIaHUS

Ouenka B
XapakTepucTHKA BBINOJTHEHHUS 3aaHUA

oajax, ef.
Pabora BeInonHEHa MONMHOCTBIO U B CpoK. CTYyAEHT BIAJEET TEOPETHUECKUM
MaTepHajoM, CIOCOOEH JeTalbHO OMHUCATh XOJI BBINOJIHEHUs paboTbl. OTuer 4
BBIINOJIHEH MOJIHOCTHIO B COOTBETCTBHUHU C MIPEIbSABISIEMbIMUA TPEOOBAHUSIMHU.
PaGoTa BbInoIHEHA MOMHOCTHIO. CTYAEHT BiaJieeT TEOPETUUECKUM MaTepHajIoM,
MOXET OOBACHUTH XOJA paboThl, MJONYyCKas HE3HAYUTEIbHbIC OMIMOKA B 3
TEOPETUYECKOH dYacTH. OTYeT BBINOJHEH IIOJHOCTBIO B COOTBETCTBHM C
PEIbSIBISIEMBIMU TPEOOBAHUSIMU
PaGota BeimonHeHa ¢ omuOkamu. CTyAEeHT MpPaKTUYECKH He BiaJeeT
TEOPETUUYECKUM MaTepHUajioM, JOMycKas OMIMOKHM IMpPHU MOSICHEHWU XO/Aa PabOThI. 1
OTueT BBIIOJIHEH C HApYIICHUEM NPEbsIBISIEMBIX TPEOOBaHUH.
Pabota He BbINONIHEHA 0

3a BBITIOJIHEHUE TPAKTHYSCKOTO 3aJaHUS ¢ HAPYIICHHEM CPOKOB CIa4d JOIIOJTHUTEIHHO
cunMaercda 1 oaiuia.

OrleHOYHbIE MaTepHaibl TEKYHIET0 KOHTPOJS pasMeleHbl Ha caiite TI'Y B pasmene
«Mudopmarust 06 oOpazoBaTensHOM porpammey - https://www.tsu.ru/sveden/education/eduop/.

10. INopsi0k NpoBeeHUS] U KPUTEPUH OLleHUBAHUS IPOMEKYTOUYHON aTTeCTALINU

JK3aMeH B IIeCTOM ceMecTpe IPOBOAMWTCS B MUCbMEHHOW (opme 1o Ouieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT M3 IBYX yacTell. [IpomomxurensHOCTh SK3aMeHa 1,5 yaca.

[TepBas "yacTh 9K3aMEHAIIMOHHOTO OWJIETA TIPEACTABIIAET CO00M 1 BOMPOC, IPOBEPSFOIIHIA
HIIK-5.1. OTBeT Ha BOMPOC MEPBOM YaCTH JAETCs B pa3BepHyTOH (opMme.

Bropast yacte coaep>KuT OIMH BONPOC, O(OpPMIIEHHBIH B BHJE MPAKTHUECKON 3a1aud,
nposepstonmii MIIK-5.3. OTBeT Ha Bonmpoc BTOPOW YacTH IPEAIOJAraloT pelIeHHE 3ajadd U
KpPaTKYyI0 MHTEPIPETALNIO MOJYyYEHHBIX PE3YJIbTaTOB.

IIpumepnwiii nepeuerb 60npocos nepeoli Yacmu K3aMeHAYUOHHO20 OUuLema.
1. Apxurexkrypa @on Helimana u "apBapza.
2. Muxkponponeccopbl 1 MUKPOKOHTPOJIEPHI.




3. Intel 8051 u 8056.

4. Apxurtektypa Kommbiorepa: Habopbl HHCTpYKIHIA Tporieccopa;
5. ApxutekTypa kommnbloTepa: KonBeiiepHas 00paboTKa;

6. CoBpeMEHHbBIE MUKPOIIPOLIECCOPHI.

7. CoBpeMeHHbIE MPUI0KEHHUS BCTPAUBAEMBIX CUCTEM.

8. 1oT.

9. [Iporpammupyemsbie Joruueckre uHTerpanbHbie cxemsl (ITJIMC).
10. SA3pik onmcanus anmapatypsl (SystemVerilog).

IIpumepnwiii nepeuenv 60npocoe 6Mopoil Yacmu SK3aMeHAYUoOHHO20 Ouiema.

1. Hanmumure Momynb Ha SystemVerilog, BEIYHCISIONINN YETHIPEXBXOIOBYIO (QYHKIIUIO
XOR (uckmouaroriee MJIN). Bxox 0603Ha9bTE a0, BBIXOT — Y.

2. Hanmmmre moaynb Ha SystemVerilog, peanusyrommii [IIMM.

B Ta6J'II/IHC 5 IMPUBCACHBI KPUTCPUH OLICHHBAHWUA OTBETOB HA 3K3aMeHaHI/IOHHBII71 ounIeT.

Tabmuna 5 - Kputepuu onleHHBaHMsI OTBETOB Ha YK3aMEHALIMOHHBIN OUIIET

XapaKTepl/lCTI/IKa OTBETOB HA IK3aMeHAIlMOHHBIH oumjer en

OueHka B 0ajjiax,

HOJ’Iy‘leHH Pa3BECPHYTHIC OTBCTEHI 110 JIBYM YaCTAM 3K3aMCHAIIMOHHOI'O

Ouera

40
ouiera
[Tony4eH pa3BepHYTHIN OTBET TOJIBKO MO OJTHOW YaCTH 20
9K3aMEHaIlMOHHOTO OujIera
OTtcyTcTBYET pa3BepHYTHII OTBET MO 00EUM YacTAM HK3aMEHALMOHHOTO 0

10.1. UTorosas oreHkKa

HroroBas oleHKa ITPOMEXKYTOYHOM aTTECTAIlMM BBICTABISIETCS C YYETOM CYMMPAHBIX
6aJ'IJ'IOB, HOJ'Iy‘IGHHI)IX CTYJIGHTOM BO BpeMSI TGKYHIGFO KOHTpOJ’IfI " 110 UTOoram HpOBeIleHHOFO
JK3aMeHa coryiacHo Tabiuie 6.

Tabnuua 6 - Kputepun UTOroBoii O1leHKH

XapakTepucTHKA OLEHKH, 0aJLI Ouenka
ot 90 u BhILIE «OTIIMYHO»
ot 80 1o 90 «XOPOIIOY»
ot 70 no 80 «YZOBJIETBOPUTEIHHO»
Huxke 70 | «HeyIOBIETBOPUTEIHHOY

OneHouyHble MaTepualibl ISl IPOBEAEHUS NMPOMEKYTOYHON aTTeCTal[MM pa3MeEIIeHbl Ha
caiire TI'Y B pasgmene «MHpopmauus 00  oOpa3oBarenbHOM  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOOAUYECKOE O0ecIeueHne

a) DJIEeKTPOHHBIA YUEOHBIN KypC MO TUCIUIIINHE B AJICKTPOHHONW 00pa30BaTeIbHON cpefie
«iDO» - https://Ims.tsu.ru/course/view.php?id=00000

0) OrleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalluH I10
JUCLHUILIINHE;

B) MCTOHquCKHe YKa3aHW 110 BBIIMOJIHCHUIO IMTPAKTUYCCKUX SaHaHHﬁ;

r) MeToaudeckue ykazaHUS MO OGOPMIICHHIO BBITYCKHBIX KBATU(UKAIIMOHHBIX padoT,
KYPCOBBIX PabOT, HAyYHO-UCCIIEIOBATEILCKUX padoT, pedepaToB M OTYETOB MO MPAKTHKAM,
yTBepK/IeHHbIe HA DaKyIbTETE THHOBAIMOHHBIX TEXHOJIOTUH.



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

12. Ilepeyenn yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— Caxses, A. M. IludpoBble YCTPOWCTBA U MUKPOIIPOLIECCOPEI : YUSOHMK I BY30B / A.
M. CaxneB. — 3-¢ u3j., nepepad. u gomn. — Mocksa : M3gatensctBo FOpaiit, 2025. — 148 ¢. —
(Briciiee oOpasoBanme). — ISBN 978-5-534-18602-4. — TekcT : DBHEKTPOHHBIA //
Oo0pasoBarenpuas miaatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/562949 (mara
ooparenus: 09.04.2025).

0) JONOIHUTENLHAS TUTEPATYPA:

— Capa JI. Xappuc, Ipua Xappuc [{ubpoBas cXeMOTEXHUKA K apXUTEKTypa KOMILIOTEPA:
RISC-V / nep. ¢ aurn. B. C. Sluenkosa, A. 0. Pomanosa; moa pea. A. 10. Pomanosa. — M.: IMK
IIpecc, 2021. — 810 c.: miI.

— Hosoxmiios, O. Il. Apxutektypa 9BM H BBIYHCIMTEIBHBIX CUCTEM @ VYEOHHUK A
By30B / O. I1. HoBoxkunoB. — 2-¢ u3A., ucnp. u gon. — Mocksa : M3parensctBo Fpaiit, 2025.
— 505 ¢. — (BrIciIee 00pa3oBaHue). ISBN 978-5-534-20365-3. — TeKCT : 3JIEKTPOHHEIH //
Oo6pasosarenpHas miaTdopma IOpaiir [caiit]. — URL.: https://urait.ru/bcode/568920

3. Xopomesckuii B.I'. ApxuTekTypa BEIYUCIUTEIBHBIX CUCTEM.: Yueb. mocobue. 2-e u3f.,
nepepad. u jgom. - M.: 3a-Bo MI'TY um. H.D. baymana, 2008. - 520 c.—

- Hludposoii cuntes. [Ipaktuueckuii kypc /Ilox o6mr. pen. Pomanosa A. 1O. , [Tanuymna FO.

B. — M.: IMK Ilpecc, 2020. -556 c.

B) pecypchl cetu HTEepHeT:

- Mcxonnbie kopl K riaBaMm KHUATH «Lludposoit cuntes. [Ipaktuueckuii kype /Ilon oomr.
pen. PomanoBa A. 1O. , [Manuyna FO. B., 2020» - Pexxum noctyma: cBoOGoanbiii. — URL:
https://github.com/RomeoMe5/DDLM

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— naket nporpamM LibreOffice (cBo6oaHO pacnpocTpansemoe);

— ny6nuyHO JocTynHble o0naunble TexHonoruu (Google Docs, SIHaeke AuCK U T.11.);
— naket npukiaaaHeix nporpamm Autodesk Tinkercad (cBo6oaHO pacnpocTpansiemoe);
— maket npukiIaaasx mporpamm Arduino IDE (ceo6omno pacpoctpanseMoe);

— maket npukiIaansx mporpamm Intel Quartus lite (ceo6oano pacnpocrpansemoe);
— maket npukiaaabix nporpamm Intel ModelSim (cBoGoaro pacnpoctpansiemoe);

0) UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTPOHHBIN KaTajor Hayynoii Ooubimorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe ofecrieyeHme

Jns mpoBeneHHS JIEKIMM, KOHCYJIbTallMi, TEKYIIEro KOHTPOJISl, B TOM YHCIE C
UCIIOJIb30BaHUEM JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, HEoOXoIuMa ayauTopus,


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

OCHallleHHass 00OpyJOBaHHMEM W TEXHUYECKUMHU CpEACTBAMH OOYyUEHHS: KOMIIBIOTEP
npernoaaBarelnss ¢ BeO-kaMepoil, MUKPO(GOHOM U YCTPOMCTBOM JUIsl BOCIIPOU3BEACHUS 3BYKa
(IMHAMUKH, KOJOHKU, HAYIIHUKU U Jp.) WIM HOYTOYK C MOJKIIOYeHHEeM K ceTu «HTepHeT» u
obecrnieueHreM JOCTyIa B AJICKTPOHHYIO HHPOpMAIIMOHHO-00pa3oBarenbpHyto cpeny HU TI'Y.

VYyeOHast aynuTopus JUid TMPOBEIEHUS MPAKTHUECKUX 3aHATUH, MPOMEXYTOUHOU
aTTeCcTalliy JOJDKHA OBITh OCHAIIEHA 000pYJIOBAaHUEM M TEXHHYECCKHUMH CPEJICTBAMHU OOyUYCHUS:
KOMIIBIOTEp TpernojaaBarenss (HOyTOyK), IEpCOHAIbHBIE CTYJIEHYECKHE KOMIIBIOTEPHI C
MOJIKJIIOUEHUEM K ceTH «HTepHeT» U obecredeHneM JOCTyIa B 3JEKTPOHHY IO HH(DOPMAIIMOHHO-
obpaszoBarenbHyto cpeny HUW  TI'Y. [lns otoOpakeHHs TIpe3eHTAllMid  HCIIOJIb3YEeTCs
MYJIbTUMEANA-TIPOCKTOP, MIHPOKOPOPMATHBINA IKPAH, AKyCTHUECKAsE CUCTEMA.

[TomemieHust 1151 caMOCTOSATENBHON pabOThI, OCHAIICHHBIE KOMIIBIOTEPHOW TEXHUKON U
JIOCTYIIOM K ceTH MHTepHeT, B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pAa30BaTEIBHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax
HInnue Anexcanip AHATONbEBUY, JOKTOP TEXHUUECKUX HayK, npodeccop PUT

Iuanockuit CtanuciaaB BuktopoBud, JOKTOp TEXHUUECKUX HAyK, nekaH OUT



