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1. TEPEYEHD IIJIAHUPYEMBIX PE3YJbTATOB ObYYEHUA
JIMCHMIIIMHA YYACTBYET B (DOPMHPOBAHMH CIELYFOIIMX KOMIETEHIMI 00pa3oBaTebHbIX

IpOrpamMM:
Komnerenuus IIK-4 «Cnocoben  ocymiecTBIsTh Bbibop miaatdpopm H
HHCTPYMEHTATBHBIX MPOrpaMMHO-aNMNAaPATHBIX cpencTs A peanu3anuu

MH(OPMAMOHHBIX, YIPABIAIOMHMX H BBLIMHCIUTENLHBIX CHCTEM» CHOPMYIHpPOBAHA HA
ocHoBe npodeccuonaabHoro cranaaprta 06.028«CucTeMublil TPOrpaMMHCT».

O6obmennas Tpynosas ¢QyHkuua A/6—«PaspaboTka KOMIIOHEHTOB CHCTEMHBIX
MIPOrpaMMHBIX IIPOYKTOBY.

Tpynosas gynxuus A/01.6— «PazpaboTka npaiBepOB yCTPOHCTBY.

TIonkoMmeTeHIIMH, 3apauu
. HupukaTopsbl JOCTHXEHHA
dopmupyembie B npogecCHOHAIBLHOI .
NOKOMITeTeH LU
MHCLUHTIIHHE NeATETLHOCTH
ITK-4. MCuC Bribop mnardopm 1 3uHaHuA:
CrocobeH IpHMEHSTh | IPOrpaMMHO- - 3BIKOB OMHcaHHust (HPPOBOH

anmapatypsl VerilogHDL.

- METOJIOB MOJIETHPOBAH U H CIIOCOO0B
3a7jaHis TeCTOBBIX BO3IECHCTBHH
H(POBBIX Y3IIOB.

3HaHHUA COBPEMEHHBIX anmnapaTHbIX CPEICTB
MHKPONPOIIECCOPHBIX JUISL peaii3aliii
APXHTEKTYD U CHCTCM BBIUHCIUTCIIEHBIX

pHu pa3paboTke cucteM 00paboTKH H VMeHH:
IporpaMMHO- aHaju3a NaHHBIX - IIPOBOJIUTE CHHTE3 ITH(PPOBLIX OIIOKOB B
anmapaTHoOro COBPEMEHHOH CHCTEME

ABTOMATH3UPOBAHHOTO IIPOEKTUPOBAHHUA.
- MOJIETIPOBATh pa3paboTaHHEIE

1 poBsIe OIOKH C HETBIO OLEHKH HX
paboToCTIOCOOHOCTH H BPEMEHHBIX
XapaKTEePHUCTHK.

OneIT BIIPOEKTHPOBAHUH ITH(POBLIX

YCTPOMCTB ¢ POrPaMMHBIM

obecneyeHus CUCTEM
06paboTKH JaHHBIX

YIIPABICHUEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI
JIMCIMIUIAHA BXOMMT B HacTh, (OPMHPYEMyK0 YJacTHHKAMH 00pa3soBATENbHBIX
otHOmeHuH Bioka 1 «JlucuurumHel (MOZYyIIH)» 06pa30BaTeIbHON IPOrPaMMBL
BxojiHble TpeGOBaHUs K JUCIHUIIIAHE — HEOOXOAMMBL KOMIICTEHIIUH B obmacti 1udpoBOH
CXEMOTEXHHMKH U TUCKPETHOH MaTeMaTHKe.

3. OBBEM JUCITUIIJIMHBI 1 BU/IbI YYEBHOM PABOTBI
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4. CONEPKAHUE THCIUAILINHBI

KonTakTHas paboTa i
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3anura 1ad0paToPHBIX
pabot
Mopayas 1 TectupoBaHue
Oyukiponanphble | 10 8 18 TIpoBepKa BEIIOHEHHS
MOJIyJIH TIPOLECcopa HHIABHLYAIBHOTO
3amaHusA
YCTHRIHA oIIpoc
3amura J1aboparopHBIX
pabor
Mopyas 2
[IpoBepKa BBIITOTHEHHU
ApPXUTEKTYpa U
16 12 18 HHMBHIYAIEHOTO
MUKPOapXHUTEKTYPa
3aaHus
rporeccopa
TecTupoBanue
VeTHBIHM 01Ipoc
3amuTa 1adopaTopHBIX
pabot
Mony.as 3 TectupoBaHue
ITporieccopHbIe 14 12 18 YeTHBIH 01Ipoc
CUCTEMBI [IpoBepKa BEIITOTHEHUS
WHJIMBUTYAIEHOTO
3a/[aHuA
Monayas 4 IIpumepsl [TpoBepKa BEIIOTHEHUS
U OLIEHKA HHIMBUTYaILHOTO
3¢ ek THBHOCTH 8 10 3afaHuA
MPOLECCOPHBIX YceTHBIH 01IPOC
cUCTEM
4.1. JIeklOHHBIE 3AHATHH
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McTOpHs Pa3BUTHS IIPOIECCOPHOM TEXHUKH, TIO3TAIHEBIH 0030p IBOMIOIMH
! 1 2 BEIMHCTHTEIbHEIX cicTeM. KOHIeHMs MAIIMHEBI ¢ XPAHHUMOH B AMATH
IIPOrpaMMOi H yPOBHH aOCTPAKIMK BBIUMCITUTEIBHON CHCTEMBI.
2 2 O6obmeHHas CTPYKTypa Ipoieccopa. ¥ CTpoiMCTBO 1 IPHHIUIT paboTE




IPOrPAMMHPYEMBIX JOTHICCKUX MHTETPATbHBIX CXCM. OCHOBHEIE
CHHTAKCHUYECKHE KOHCTPYKIWH S3bIKa ONUCAHKA alapaTyphl Verilog
HDL.

OcHoBb! L poBOH apudMETHKH, PaspaboTKa 1udpoOBOro CyMMAaTOPOB €
0CJICIOBATENBHBIM, YCKOPEHHBIM H MPSQUKCHBIM [EPEHOCAMHU. JlBa
I0/1X0/1a K Peann3aruy apupMETHKO-JIOTHICCKIX yCTPOHCTB.

Pealm3ariis AMIapaTHBIX GI0KOB IOCEN0BATENIBHOIO 1 [apallie/IbHOTO
yMHOXeHUs 1 Aenenus. KoaupoBaHue Tucel B (opmarax ¢ IIaBaoIIeH
Toukoit: IEEE754, Posit. AmmapatHast peanusanus 06a30BBX
apudMETHUECKHX Olepalliii HaJ[ YACTaMH B dopmare IEEE754.

CTpocHHe CTAHAAPTHBIX $UCCK HaMATH: 3allleIKH, TPUITCPEL, PETUCTPEL
[locTpoeH¥e agpecyeMbIX CTPYKTYP: PErHCTPOBEIH Qaiir, mTaMATh.
KoHeuHEIe aBTOMATE M HEKOTOPBIE PACIPOCTPAHEHHBIE TPHMEPBI TAKHX
(DYHKIOHATBHEIX YCTPOHCTB. Pasbop apXHTCKTYphl 1 MHMKPOAPXHTEKTYPEI
IPUMHATHBHOTO POTPaMMUPYEMOTI0 YCTPOHCTBA.

TToHATHE APXUTEKTYPhI CHCTEMBI KOMAH]I. OcobeHHOCTH aPXHATEKTYPBI
RISC-V u ¢é a3bika acceMbrepa. ba3opeiii Habop HETOUHCICHHBIX KOMaH
RV32I u niceBpoMHCTpyKIH. PopMaThl KOJHPOBAHKA HHCTPYKIIUHA H
CrocoOBl agpecaliiy OlepaH/ioB.

TIpEMEpBI TPAHCIISAIUA OCHOBHBIX CHHTAKCHIECKAX KOHCTPYKIHMH A3LIKOB
BBICOKOTO YPOBHS B SI3BIK acceMbiepa RISC-V: ycnoBHBIE OIIEPATOPEI,
ITHKITBL, BBI30BBI HOAIPOrPaMM, [epejiada CIOKHBIX CTPYKTYP B KayecTBe
aprymenTa. KapTa maMsTH.

CHHTE3 IIPOLIECCOPa C OTHOTAKTHOM MEKPOapXUTEKTYPOH,
OIEPKUBAIOIIHH HaOOP urcTpykiuit RV321. Ananms 101y4eHHOTO
penieHus U oLeHKa 93QQCKTHBHOCTH.

CuHTe3 IpoIeccopa ¢ MHOTOTaKTHOM MUKPOApPXUTEKTYPOH,

IO/ P/KUBATOIIHH HA0OP uHCTpyKImit RV-321 Kiaccubukanus 1
CcrIoco0bl TTOCTPOSHHUS YCTPOUCTB YIPAaBIICHH C WECTKOM CTPYKTYPOH |
MHKPOIPOTrPAMMHBIM YIIPABICHACM. AHATH3 NOIy4YeHHOT0 MHOTOTAKTHOTO
Iponeccopa, OlEHKa ero 3QQeKTHBHOCTH U CPABHEHNE € OJITHOTAKTHOM
peanu3aiuei.

10

CuHTe3 IpPOIeccopa ¢ KOHBeHepHOH MHKpOapXHTEKTYpOii,
moJyIepKMBatoLel Habop uHCTpyKIMid RV321. AHanus IOIyueHHOTO
pereHus, oreHKa 5pOEKTHBHOCTH i CPABHEHIC ¢ OJHOTAKTHOH U
MHOTOTAKTHOH peaTH3alldIMH.

11

Knaccuduxarust KOHQIMKTOB KOHBEHEPHBIX CHCTEM H crioco0bl UX
MUHAMEA3AIME, BU/BL B CIIOCOGHI TOCTPOEH!s! OIIOKOB MPE/ICKasaHHs
Hepex00B.

12

MeT0/1b] TIOBLIICHHS TPOM3BOIHTEIBHOCTH KOHBEHEPH3HPOBAHHBIX
cucTem. [locTpoeHHe CynepCKalspHBIX IIPOLECCOPOB € BHEOYEPEIHEIM
JcrionHeHeM Komam (anroput™ Tomacyio) 1 6noxoM
TIepEeMMEHOBEIBAHHSI PETUCTPOB.

13

BB ¥ KTacCHOUKALMS aDXHTEKTYP 10 MECTY PacToIOKEHHA OIIepaHioB,
CIIOIKHOCTH KOJ{APOBAHMUS HHCTPYKIMH 1 criocobaM peanu3alui YCIOBHBIX
nepexoyioB. Kimaccudukanys KoMaHz npoteccopa 110 (hyHKITMOHATBHOMY




Ha3HAueHHIO U criocobaM aapecaluu onepanzioB. O630p KOMMEPHECKHX
apxuTeKTyp Ha mpumepe x86 u ARM.

14

TTpephIBaHHAS H MCKIFOYCHHS B IIPOLECCOPHBIX cucTeMax. OCHOBHBIE
XapaKTEPUCTHKY U CII0COOHI peaH3aluy MOJICHCTeM IpepbiBanus. [TpuMep
peanu3aliH MO/ICHCTEMBI IPEPhIBAHKS I OHOTAKTHOI'O IPOIEccopa ¢
apxutektypoit RISC-V.

15

Cucrema naMsaTH. KH&CCH@HK&HHH, BHBI, HCIIOJIE3YEMBIC TEXHOIOTHHA
MOCTPOCHH H OCHOBHBIC XapaKTepPHUCTHKH CHUCTEM IaMsATH. I/Iepapxw[
naMaTd. CTaTHYeCKHUe H JHHAMKUYESCKHAE 3alIOMHHAIOIIHNE }'CTpOﬁCTBa.

16

Kom-namsars. Knaccudukanus, BUAEL, OCHOBHBIE XaPAaKTEPUCTHKH K
croco6BI MOCTPOCHHS KamI-TaMaTH. CTpaTeriny 3aMeHbl TaHHBIX. Omenka
3¢ HEKTUBHOCTH UCIIONB30BAHMS KIII-TaMSITH.

17

VCTpOHCTBO yipaBieHns naMsThio. CrocoObl Opranu3aiy BUPTYalbHOH
TaMATH. AlapaTHas IOUIePKKa OMEPAalMOHHBIX CHCTEM H BUPTYallbHBIX
MallliH B TIpolieccopax. Peamusarus noIepKKi CHCTEMHBIX BBI30BOB.

18

[Mapanienu3m ypoBHS IOTOKOB. KOrepeHTHOCTh K3II-IIaMATH B
MHOTOSIIEPHBIX CHCTeMaX. Peanu3ansa KOrepeHTHOCTH KOIII B alfOPUTMAaX
MSI u MESI. JloxabI# 00MeH.

12

Opranu3anus o6MeHa 1aHHBIME B IIPOLIECCOPHEIX cHcTeMax. MHTepencE!
nepeaus JAHHBIX U ITHHHEBL 00MeH. Crocobs! opraHu3aliy apOuTpakKa i
noBeITeHus 3G PEeKTHBHOCTH ITMHHOTO 0OMeHa.

20

CriocoOBI IOCTPOSHHS U OPraHM3allik CHCTEM BBOJIA-BBIBOJIA C
COBMECTHBIM ¥ BEUIETICHHEIM aPECHLIM IIPOCTPAHCTBOM. Peann3anin
IOZIKIIFOUEHHS B ompoca nepudepuitHbX yeTpoHcTs. [Ipoueccopsr 1
KaHaJIBl BBOJIA-BEIBOA HH(OPMAIMH.

21

IIpuMEphI COBPEMEHHBIX apXUTEKTYP MUKPOKOHTPOILIEPOB HA TIPAMEPE
PIC u ARM. OnepanroHHBIE CHCTEMBI JIJIsl BCTPAHBAEMbIX CHCTEM.
Crioco0Bl IpOrpaMMHPOBAHUA M OTIIAJKH MUKPOKOHTPOJIIEPOB,
ucrnonszoBarue JTAG

22

ApPXHTEKTYPa COBPEMEHHBIX POH3BOUTENLHBIX CHCTEM 00IIEro
Ha3Ha4YeHHs Ha mpuMepe X86 1 BRICOKOIIPOU3BOIUTEIIBHEIX IPOIIECCOPOB
ARM. Oco6eHHOCTH BKIFOYCHHS H PaboThI MEPCOHAIBHOTO KOMIIBIOTEPA.

23

KiraccubuKanus napauie/bHbIX BETHCIUTENLHBIX CACTEM. APXHTEKTYPBI
rpadgeckux mporeccopos. CHCTEMEI ¢ 00MIel i pasfieIeMOH NaMATEIO.
KrnactepHble napauienbHble cHcTeMbl. HeTpainiimoHHbIe BEIMHCITATEIH:
MalllMHa, yIpasjseMas IIOTOKOM JaHHBIX, CHCTOIMYECKHE
BBIUHCIIUTEIbHBIE CHCTEMEL

24

CriocoBBl ¥ TOXXOOEl K BRIUMCICHHIO 3(QPEKTHBHOCTH BBIYHCIUTE/ILHBIX
cucTeM. 3akoH AMIana M pa3bop HECKONBKHX IpuUMepoB. [lepcrexTHBEI
PA3BUTHS TIPOIECCOPHEIX CHCTEM M HX COBPEMCHHBIE IIPOOTIEMEL.

4.2. IlpaxkTuyecKue 3aHATHSA
He npedycmompenivi




4.3. JlaGopatopHsbie paGoThl

Ne moxyJist

MM CUUTLTHHBI

paboThI

HaumenoBanue paéoThbl

(uacer)

— Ne TabopaTopHoii

+ 00BbeM 3aBsTHIT

3HaKOMCTBO ¢ A3bIKOM OnucaHus ammapatypsl VerilogHDL. PaspaboTka
O10Ka cyMMaTopa ¢ MOCIeI0BATEILHEIM TIEPESHOCOM.

N

PaspaboTka apudMeTHKO-IIOrHYEeCKOro YCTPORCTBA M TECTOBOTO
OKPY/KEHHMS UL IPOBEPKH €T0 pabOTEL

Peanuzamus 610k0B peructpoBoro daitia v mamMsaTH JaHHBIX,
HCIIOTB30BaHHE TOIYYEHHBIX MOYJICH [UIS PeaTH3alii IPEMATUBHOIO
IIPOrpaMMHpPYEMOro yerpoicrsa. ITonroToBka TeCTOBOTO OKPYIKEHHS.

Peanusanus ocHOBHOrO Jemu(paropa KOMaH T Ul OIHOTAKTHOIO
nponeccopa ¢ apxutekTypoit RISC-V. Hanucanue nporpaMMHOTO
ofecrieueHus.

PaspaboTka TpakTa JaHHBIX IIPOLECCOpa B 00BLEANHEHUE €70 ¢ OCHOBHBIM
nemu@paropom. Hanucanue u npoBepKa HHIAXBALYAIEHOTO 3a1aHys Ha
s3bIke accembiiepa RISC-V.

Peeumsauw{ Onoka 3arpy3KH H COXPaHEHHA JaHHBIX B IIaMATH.

Peanusanus mocucTEMBI BBOAA BEIBOJIA U jloDaBleHue nepudepHitHbIX
YCTPOMCTB

ITporpamMupoBaHue cucTeMEI Ha s136IKe C, BBIONTHEHHE

HHIUBHIYAJIEBEHOTO 3aJaHHsI

4.4. CamocrosiTe1bHasi paboTa CTYIeHTOB

No Momy.ist

ITHCIH I THHBI

(4acer)

Bug CPC

ot

W3ydenne METOIMUECKHX MaTepHaOB 1abopaTopHoi paboTsr 1-2

Brimonnenue caMoCTOATEIBHBIX 3aJaHul 10 TEMaTHKE Haﬁ()paTOpHI:IX pa60’r

IloaroroBka K TECTHPOBAHHIO 1

H3zydenne METOMUECKHX MaTEpPUaoB TabopaTtopHoii paboTsl 3-5

BrImoninenre caMoCTOSTEIBHEIX 3aJIaHMH 110 TEMATHKE Ha60p&TOpHBl’X pa60T

IToAroToBKa K TECTHPOBAHHIO 2

M3y4yenune METOIMUECKUX MATEPHAIIORB J1abopaTopHoit paboTs 6-8

BEIonHeH#He caMOCTOSTENBHBIX 3aJaHUH 110 TeMaTHKe TabopaTopHEIX paboT

ITomroTosxa k TECTHPOBAHHIO 3

L ool ool koo LO6BLeM 3aHATHI

M3yyenue TOMOTHUTENBHOH JTUTEPATYPHI IO TEMATHKE JICKITHH H
nabopaTopHbIX paboT Kypca.

BrimonHeHHe caMOCTOATENBHEIX 3aJ[aHuH 10 TeMaTHKe J1abopaTopHBIX paboT




4.5. IlppMepHas TeMATHKA KyPCOBBIX padoT (mpoexToB)
He npedycmompeni

5. IEPEYEHb YYEBHO-METOIUYECKOI'O OBECIIEYEHUS 115
CAMOCTOSITEJBHOM PABOTBI
YuebHo-MeToMUECKOE ObecledueHne 18 CAMOCTOSTENEHOM paboThl CTYHEHTOB B
cocrase YMK mucuurmns: (OPMOKC: https://orioks.miet.ru/):
® MeTronuueckue peKOMeHan

® MeTonuuecKre PeKOMEHIALHH 110 BHITOTHEHHIO nabopaTopHEIX paboT

e CCBUIKH Ha JIUTEpaTypPy IO BCEH MUCIMITITIHE

* OObpa3oBaTebHas TEXHONOIHS KO BCEi AUCITHILIAHES

o [lnd NOATOTOBKH K TECTMPOBAHHAM M B KAYECTBE JIOTIONTHUTENIBHOW  JIHTEPATYPBI

http://emirs.miet.ru/oroks-

miet/upload/ftp/pub/orioks3/2020/11/TSifrovaya shemotehnika i arhitektura kompvutera -
Harris_i Harris.pdf

° JlI1 TOBTOPEHHS MAaTEpPUANOB JIEKIMH ¥  BBIIONHEHHS WHMBUAYAJIbHBIX  3a/aHUil
https://github.com/MPSU/APS-info
* Marepuans! JUis IOATOTOBKH K TaG0pPaTOPHEIM paboram https://github.com/MPSU/APS-labs

6. IEPEYEHb YYEBHOH JINTEPATYPBI
Jlurepartypa

1. MukponponeccopHble cpeicTBa H CHCTEMEI [Texer] : Kype nexuuit / JT.H. Bexnemurmes [=
Ap.]; MumuctepeTBo o6pasoBanus i Hayku P®, HanuoHasaui HCCIIEI0BATEIbCKHH
yausepcutet "MHUOIT"; TTox pen. FO.B. Casuenko. - M. : MUOT, 2013. - 288 ¢.
2. IMudposas cxemorexuuka [Texer] : Vue6. nocobue / E.IL. YrproMoB. - 2-e u3ji., nepepab. u
not. - CII6. : BXB-Iletepbypr, 2005. - 788 c.
3. MozenupoBanye MEKpPOIIPOIECCOPHEIX CHCTEM Ha Gaze IPOTPAMMHPYEMEIX JIOTHYECKHX
HHTCTPAIBHBIX CXeM ¢ Hcnonb3oBanueM Verilog HDL u CAIIP Quartus 11 [Texer] : Vueb.
nocobue 1o kypey "MuKponporeccopHsie cpencrsa u cuctemsl” / JLH. Bexnemumes [u ap.];
MmuHucTepeTBo 06pasoBanus 1 Hayku PO, HarmoHaIbHbH HCCIICI0BATE/IbCKHUY YHUBEPCHTET
"MUOST"; Tlon pen. AJL Iepepepsesa. - M. : MUDT, 2014. - 100 c.

7. HIEPEYEHD I[TPO®ECCUOHAJIBHBIXEA3 HJAHHBIX, THOOPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM

1. IEEE/IET Electronic Library (IEL) = IEEE Xplore : OnexTponnas 6GubmuoTeka. - USA ; UK,
1998-. - URL: hﬁps://ieeexplore.ieee.org/Xplore/home.jsp (mara obpamenus : 28.10.2020). -
PexuM nocryma: nmo nommucke.

2. Jlanb : DnexrpoHHO-6uGNHOTEUHAs cHcTema V3martensersa JIams. - CII6., 2011-. - URL:
https://e.lanbook.com  (nara  oBparmenmus: 28.10.2020). - Pexum  gpocryma: s
aBTOPU3UPOBAHHLIX I10IB30BaTenet MUDT

3. FOpaiiT : Dnek1ponno-6ubanoTedynas cucrema obpasosatenshas miarhopma. - Mocksa,
2013 - . - URL: https://uraitru/ (mara obpamenns : 05.11.2020); Pexum mocryma: mms
aBTOPH3HPOBAHHBIX II0JIb30BaTenet MUDT.



8. ObPA3OBATEJILHBIE TEXHOJIOT' MU

B xome peammsaumm mmcuummmab! HCIIONIB3YETCH CMeIlaHHOe 00y4YeHHe, B OCHOBE
KOTOPOTO  JI®XHUT HHTCIPAlAS TEXHOIOIHWH TPATHIMOHHOTO 1 JJICKTPOHHOTO  OCBOGHUSA
KOMIICTCHIIHH, B YaCTHOCTH 38 CYET HCIOJIB30BAHMS TAKHX WHCTPYMEHTOB KaK BHIEOICKIIUH,
OHIIAHH TECTHUPOBAHHE, B3AUMOEHCTBHE CO CTYACHTaMH B 3IEKTPOHHOH 00pa3soBaTebHOM
cpene.

OcBoenne o6pasoBaTenbHOlM TPOrpaMMbl  00ECIIEUHBACTCS  pecypeamu JIIEKTPOHHOM
HH(bopMauHOHHO—o6pa.-3013afenbﬂoﬁ cpensr OPMOKC.

J1s B3auMonefcTBHA CTYIEHTOB TIpETIO/IaBaTe/IEM HCIIONB3YIOTCS CEPBUCH 0OpaTHOI
cBazu:  pasgen  OPHMOKC  «Jlomamume Sa/IaHMA»,  JJIEKTPOHHAS — II0YTA,  CEPBUCHI
BHICOKOH(EPEHIICBA3H H COLHANLHBIE CETH.

B mponecce obyuenus mpu mpomemenum sausTHi JULL CaMOCTOATEILHOW pPabOTEI
HCIOTB3YIOTCS. BHYTPEHHHE 3JIEKTPOHHBIE Pecypehl B opmax TectupoBanus B OPUOKC u
MOODLe.

Ilpn mpoBeneHUH 3aHATHH W IS CAMOCTOSTENBHOMN paboTel HCTIONB3YIOTCS BHEIIHHe
JJIEKTPOHHBIE pecypehbl B POPMAX ANEKTPOHHBIX KOMIIOHEHTOR BHJIE0-CEPBHCOB:

Broanasg nexmus — https://Www.voutube.com/watch?V:Xtc:?N}(OUG;)E

Jlekuua 0  OCHOBHBIX  KoHmemmuEX W HCIIONB3YEMBIX ~ HHCTPYMEHTax  —
https://Www.voutube.com/watch‘?v=0EszCdao9W

Jlexums mpo mmdpoyro apUGMETUKY ¥ apH(pMETHKO-IOIHYECKHE yCTpolicTBa —
https://W»\fwnVoutube.com/watch?V:eXWGOi'riPkmO

Jlekuns PO LeNOYHCIIEHHBIE ONEpALMOHHBIE YCTpoHCTBa ¥ B (opmare ¢ Iasaromeit
3aNATOR — hitps://www.vo utube.com/watch?v=7YQWijSkhqul

Jlekuus mpo  crpoenume CTaHAAPTHBIX SYEEK IIaMATH, KOHEYHblE aBTOMATHI K
IIPOrpaMMHpyeMOe YCTPOHCTRBO — mps://Ww\w.voutube.com/watch?v=Ca3ZODNonyw

Jlexkuus mpo apxutexTypy crcTeMb! komany RISC-V eé ocobennoctax u accembmepe —
https://www.'y'oumbe.cmnfwatch‘?v=thquiBi SM

Jlexnus npo ocobernocTn TIpOrpaMMHPOBAHHUS IO aPXUTEKTYPY CUCTeMEI Komany RISC-
V= htips://www.youtube.com/watch?v=y1 mNFym80ZY

Jlexnus mpo cuuTes fIponeccopa ¢ OAHOTAKTHOH MHKPOApXHTEKTYPOi ¢ ApXHTEKTYPO
RISC-V-https://www.youtube.com/watch?v=J INVKVwDsVs

Jlekuust mpo cuHTE3 IpomEccopa ¢ MHOrOTAKTHOM MHKPOAPXUTEKTYPOH M yCTpoiHcTBa ¢
MHKPOTIPOrpaMMHEBIM yIipaBiaeHuem —https:/www.voutube.com/ watch?v=xHefXrFNIOM

Jlexuus mpo cuHTes komseiieproro lponeccopa ¢ apxurekrypoir RISC-Vu cpasnenue
Pa3HBIX MHKPOApXUTEKTYp — https://www.youtube.com/watch?v=NmWBUrUmI3 E

Jlexums mpo KoH(IHKTED KOHBEHEPHBIX CHCTEM M CIOCOGB MHHMMH3AMMH 5THX
KOHGIIHKTOB — https://www.youtube.com/watch?v=0vPsK VPOSSU

Jleknus mpo MeTomBl HMOBBIICHHS IIPOU3BOMUTEIBHOCTH B KOHBEHEPHBIX CHCTEMAX —
https://www.youtube.com/watch?v=0xfP81S2IRY

Jlexuus, Ha KoTOpoil KiIaccuuLEpyIOTCS CYMIECTBYIOIHE aPXUTEKTYPEI IPOLECCOPOB —
h%‘.tps://www.voutube.comr‘watch'?v=EtuyBaWLPZQ

Jlekuus  mpo  BHIEL W crnocoBbr PealH3allui  MONCHCTEM  IIPEpLIBAHHS —
mps://wvvw.youlube,com/watch?v=]gSamntTfWA




9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCIHHATIIAHBI

Haumenosanue yueGunix
AY/IMTOPHH U NOMe eH uif
AJI CAMOCTOATEILHOM
padoThI

OcHameHHOCTD YaeOHbBIX
AYTUTOPHI H NoOMeleHH
JJIA CAMOCTOATEILHOM
padoTsI

—

Ilepeuens nporpamMmuoro
obecniegenus

Yuebnas aynuropus

Kommerotep ¢
MYJIbTHMEIUHHEIM
obopynoBanuem

Win pro or 7,

Microsoft Office Professional
Plus um Open Office,
bpaysep (Firefox, Google
Crome);

Acrobat reader DC

VueOuas naGopatopus

Komnsiotepnas Texnuka ¢
BO3MOKHOCTEIO
TIOJKITIOYEHHS] K CETH
«HHTepHeT» I 06ecmeucHreM
noctyna 8 OPUOKC;
Yuebusie crenas DE-1
Altera.

[TporpammHuoe obecreucHue
Altera QuartusII 13.0
ModelSim-Altera

Visual Studio Code

ITomerenne mist
CaMOCTOSTENBHOH paboThI

Komneiotepuas Texuuxa c
BO3MOJKHOCTEIO
TIOJIKTFOYEHHS K

cetd «MHTepHeTy 1
obecreyeHueM IOCTyIA B
SIIEKTPOHHYIO
HH(DOPMAITHOHHO-
00pasoBaTeNLHYIO cpeny
MUST

Win pro or 7,

Microsoft Office Professional
Plus umu Open Office,
Opaysep (Firefox, Google
Crome);

Acrobat reader DC

10. ®POHABI OIIEHOYHBIX CPEJCTB JJIs1 IIPOBEPKH O®OPMHPOBAHHOCTH
KOMIIETEHIWIA/IIOAKOMIIETEHITHIA
@OC no nonxommerennun [TK-4.MuCC «Criocoben OPUMEHATh 3HAHHA COBPEMEHHEIX
MHKPOTIPOLIECCOPHBIX  apXHTCKTYD H CHCTEM IIpH pa3paboTke IIPOIrPaMMHO-aIIIapaTHOIO
obecrniedenus cucTeM 06paGoOTKH TAHHBIXY.
DOH/IEI OLEHOUHBIX CPEJICTB IIPCICTABIICHBI OTIENBHBIMU JTOKYMEHTAMA H Pa3MEIICHb] B

coctaee VYMK

AHCUHIUIMHEl  3JEKTPOHHOH HH

OPMOKC// URL: https:/oricks.miet.ru/

hopmanHoHHOH 00pa3oBaTeNbHON  Cpems!

11. METOJUYECKHE YKA3AHMS AJI OBYYAIOIIUXCSI IO OCBOEHUIO

AU CIHHITIIIAHBI

11.1. OcobennocTn opranuzanuu npouecca o0yJenus

«MHUKpOTIPOIIECCOPHEIE CPENCTBA U CHCTEMBI» — 5TO JUCUHIUTHHE, U3YYaromas BHIBI W
CIOCOOBI  TIOCTPOGHHSA NUMDPOBEIX  REMYHUCITHTENLHELX CHCTEM, ABIAIOLIMXCA  OCHOBOI
OONBUIMHCTBA IPOM3BOJUMEIX CErOHS QJIEKTPOHHBIX YCTPOHCTB.

Hucuunnina Gasupyercs Ha CACNYIOIMX, paHee H3YYSHHBIX, mpeamerax «Iludposas
CXCMOTeXHUKaY, «JIHCKpeTHas MaTemaTmkay (pasjiens «DyHKIMH anmre6psl JIOTHKAY U
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«KoHeunble aBTOMate»). CTYNEHTH NOKHBI OCBOMTH 3TH JAUCHHUIUIAHEL IS VCIIEITHOTO
YCBOEHHS MaTepuaa.

B macrosmem kypce «MHKpPOTIPOIIECCOPHBIE  CPENCTBA M CHCTEMBI) Marepuan
TPCACTABICH HCTBIDPMA MOAYIAMH. B mepBoM Mozyne naroTcs ONpefeseHHs OCHOBHLIM
TCpPMHHAM H MOHATHA, paCCMaTPHBAIOTCHA HCIONB3YEMbIE HHCTPYMEHTHI H OCHOBEI 1 bpoBoi
apumeTmki. OCHOBHAas YacTh MOAYMIS [OCBSIICHA PacCMOTPEHHIO allapaTHON peanu3alun
(yHKIHOHATEHBIX GI0KOB TIPONECCOPOB. Bropoi#t Moy s mocesmen Bompocam APXUTEKTYPHI U
MHKPOApXUTEKTYPEl NPOLECCOPOB, PACCMATPHBAIOTCS Pa3iIHYHBIE  CHOCOGDI [IOCTPOCHHUS
IIpOrpaMMHPYEMBIX yCTPOHCTB, Haercs HX KiaccH(uKamms. Tperwid MOIY/IL 3aTpardBaeT
BOTPOCHI OPraHU3allii IPOLECCOPHEIX CHCTEM: TAMATh, IIMHBI OOMEHA NAHHBIMH, CHCTEMa
BBOJ@-BbIBOZA. B weTBeproM Mojysne pasbuparorcs KOHKPETHBIC IPUMEPBl COBPEMEHHBIX
APXHTEKTYP MPOUECCOPOB, IPOLECCOPHEIX CHCTEM H X PEaH3aIlHH.

Marepuansl Momynell HHKanCyIHPOBAHBI ApYT B Jpyra, TO €CTh, VI M3YYEHHs BTOPOTrO
MOZy i, IPEABAPHTEILHO HEOOXOMUMO M3YIHTh MEPBEIA, T H3Y9EHHS TPETHENO — BTOPOH, M7
HeTBEPTOro — Tperud. Teopetwueckwe 3zaHaTHs mo Momyasm 1 — 3 3aKPEIUISIOTCS  TIPH
IPOBEICHUH  JabopaTopHBIX paboT. HacTostenbsHo PEKOMEH/IYETC  BBINIOJIHUTE  BCE
nabopatopuele paboThl, HO IS TONYYCHHSA JOIIyCKa K 3K3aMEHY HEOOXOJMMO BBITONHUTE
MHHHMYM IE€PBEIE AT, Bhinonnenue xaxmoil 1a6opaTopHOM paGoThl COCTOUT M3 CIIEIYIOIIHX
COCTARJISIOIINX :

— HOIrOTOBKA K J1ab0paTopHOl paboTe, H3yUeHHE METOMHYECKHIX MaTEepHAJIOB;

— BBIIOTHEHHKE TabopaTopHO# paGoThI (paspaboTka ycTpoicTsa);

— TIpOBepKa pa3padOTaHHOIO yCTPOHCTBA C IIOMOLIBIO TECTOBOTO OKPYIKEHHS HITH CIICLHATEHOMH
IPOI'PAMMEI,

— 3aimra 1abopaTopHOH paboTh

— BBIIOJHEHHE HHAUBHYATILHOIO IIPAKTHYECKOTO 3a/[aHusl Ha TEMATHKY Tab0paToOpPHEIX pabot

DaKTHYECKHM pPe3yIbTaToM KaXIOH IpOLeIanHoOi nabopatopHO# paboTel 6ymger Ko,
HanucaHHbli Ha s3pike VerilogHDL. O6yuaromuiics B Oymymem OymeT co3/aBaTh CIIOKHEIE
CHCTCMEL, OIMCBIBAEMBIE TBICAYaMH CTPOK Koxd. J[isi TOro 4YTOGBI B HHMX Jerko GBIIO
OPHEHTHPOBATECS, JONYCKaTh MEHbBIIE OIMOOK M OBICTPO OTIAKHBATHCS, HEOGXOIHMO
cobmonarh CTHNG HamucaHus koma. CTYIEHT JOTKeH NPUIEPIKUBATBCS  JTIO60r0  CTHIIA
HalHCaHud KOJa, HO OH MO/DKEH OBITh eIMHBIM BO BceX paboTax. B ciaywyasx monHOi
yHKIMOHATEHOM paGoTOCIOCOBHOCTH, HO TIpH OTCYTCTBHH CTPOro 0THOPMATHPOBAHHOTO KOJA
OIIEHKA MOJKET OBITh CHHYKEHA.

B mporiecce BemonHenus paGoThl mpemofaBaTels HOMOraeT CTy/I€HTaM, OTBEYas Ha HX
Bonpocel.  [lpexnme, dvem o0paTuThes 3a  mOMOMIBIO OpEIoJaBaTelld, pPEKOMEHIYETCS
[IPeBapUTENLHO CHOPMUPOBATE COOCTBEHHOE MHEHHE II0 HHTEPECYIOIIEMY BOIPOCY, H, IpH
HEOOXOIMMOCTH, KOPPEKTHPOBATH €ro, BEICHYINAB COBETHI npenojasarens. He momyckaercs
3aBepIIaTh TabOPaTOPHYIO paboTy JIOCPOYHO, eCITH He BBIIOIHEHB BCE 3aaHMUs U HE IOJIyYEHBI
HeoOXomuMble pesynbTaThl. [loaTBeprienneM paGoTOCTIOCOBHOCTH oGO JaboparopHOit
paboTEl sBNseTcs NMMOO BpeMeHHas mmarpamma, JTu6o Ko IIPOrpaMMEl, 3allyCKaeMbli Ha
pa3paboTaHHOM YCTpoHcTRe.

JIna 3akpenyieHHs NONYYEHHBIX 3HAHWA U B KauccTBe MIPaKTHYECKOH CcOCTaBIIAIOMIEH
[OATOTOBKM ~ CTYACHTOB, HMH BBIIOIHAIOTCS CaMOCTOSTENbHBIE paboThl IO TEeMATHKE
mabopatoprblx pabor. CaMocToSTeNBHEIE paBoThI MOTIYT IPOXOJUTh KaK ayIUTOpPHO (B
dyAUTOPHH JUIA CAMOCTOATEJBHOH IOATOTOBKH), Tak M Joma. CaMocTosTelbHBIE paGoTEHI
BKIIOYAIOT B Ce0s HCIOIB30BAHME IPAKTHYECCKMX HABEIKOB TPH MOMBUKALEY IIPOTrpaMMHOTO
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KOJa, HAIMCaHHOTO Ha J1abopaTopHBIX paboTax, HO 0e3 IIOMOIIM IIPEeHojaBaTelNs u
BBIITOJIHSAOTCS KaXKIBIM CTYIEHTOM HHIUBHIYATLHO,

Kputepuem oLeHKM CaMOCTOATCNBHBIX paGOT SBIAETCS COBOKYIHOCTH JIAHHBIX,
PEaTH30BaHHbIX H IIPOAEMOHCTPHPOBAHHBIX B KAXKIOM KOHKPETHOM CIIydae.

HonyyenHsle 3HaHus HA JIEKNUAX, A TAKKe Ha JIAOOPATOPHBIX paGoTax, MCIONB3YIOTCS
CTy[A€HTaMH IIPH BBIIOTHEHHH MHIMBHYalbHOTO 3aIaHUs, a TaKkKe IIPH HalHCAHHH
BBIITYCKHBIX KBAIH(DHKAIHMOHHEIX paboT. OIbIT, HONyYeHHBIH CTYJCHTaMH IIPH BBHITOIHEHHH
naboparopHBIX paboT, HECOMHEHHO, IPHIOIUTCA IPH PAabOTe M0 CIEIHATIFHOCTH.

JUIsi  yCHemmHoro MpOXOXKIEHHS BCEX KOHTPONBHBIX MEPONPHATHH HACTOSTEILHO
PEKOMEHIYCTCA KOHCIEKTHPOBATH BCE JICKLMM, JakKe CCIH OHH JalTcs B (opmare
BHAcONeKMH. [lo BceM BoIpocam, paccMaTpHBAEMBIM Ha JIEKIHAX, MOYKHO HOMOJHHTENBHO
0OpaTHTBCS HAa KOHCYJIBTALMH MO pacmucaHmio. Tak Kak IOpsAIOK BBIIONHEHHS TabopaTOPHBIX
paboT ABJAETCA CTPOIMM, TO IIPH OTCYTCTBHH Ha JabOpaTOPHOM 3aHATHH HATHATH IUTAH MOJKHO
nu60 CaMOCTOATENBHO 0Ma, TH00 Ha KOHCYJIBTALUIX MEK/Y 1ab0paTOPHBIMU PaGOTaMH.

11.2. CucremMa KOHTPOJISI H OLEHUBAHHS
JI7s OLEHKH YCIIEBaeMOCTH CTYASHTOB MO MUCIMIUIMHE HCIOIB3YeTCS HAKOMHUTEIhHAS
DanpHas cucTeMa.
banaMu OLEHABAIOTCS: BBIIONHEHHE KaKIOTO KOHTPOJILHOTO MEPOTIPHSTHS B CEMECTPE
(B cymme 70 6amnoB)u craga sk3amena (30 Gamwios).
ITo cymme GanioB BEICTaBJIAETCS HTOTOBas OIEHKA 1O mpeaMery. CTPYKTypa H rpaduk
KOHTPOIBHEIX MeponpusaTii noctyned B OPUOKC// URL: http://orioks.miet.ru/.

PA3BPABOTYHMKMN: \

7
Hupextop Uucturyra MIICY, n.1.1. \ /AJL. Tlepesepses/
Crapmuit npenogasarens Uucrturyra MIICY M /A.M. Cunantses/
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PaGouast nporpamma ucnummMHEL «MHKPONPONECCOPHEIE CPEACTBA M CHCTEMEI»  TIO
nanpaenesnio §103.04 «MaremaTtika ¥ KOMITEIOTEpHELE HayKu», HalPaBICHHOCTh (poduin) —
«KoMIubloTepHAs MaTeMaTHKa H MaTEMATHYECKOE MOJIEMPOBAHMEY Pa3pafoTaHa B Hncturyre
MIICY wu yteepisena Ha 3acemanuu YC HucTHTyTa l\f[HCV 1% e ens 2025 roga,

npoTokon Ne 5~ S\ A
Niges )

Jupexrop Uucturyra MIICY /A.JL. IlepeBep3en/

JUCT COTJIACOBAHUS

Paboyas mporpamma coracoBasa ¢ BblTyckatomei kadenpoit BM-1
-,

3aBemyromuit kadenpoit BM-1 ~ 9445 /(' __ /A.A.TIpoxodses /
k—,/‘__’

Pabouas mporpamma cornmacosana ¢ L[eHTpOM MOATOTOBKM K AKKPEMUTALMH W HE3aBUCHMOI
OILIEHKH KayecTBa

& /
Hagansnuk AHOK / /M.M. Hukynuna /
(¢
//

Pabouas nporpamma cornacoeauna ¢ 6ubmaorexoit MUDT

7

/IIHpeKTop oubnuorexu %f /T.I1. ®umurnmosa /
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