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1. IEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA

JlucuurmiuHa yq9acTByeT B (POPMUPOBAHUU CIEAYIOMIUX KOMIETSHIIHA 00pa30BaTEIbHBIX
Iporpamm:

KomnerenuuslIK-3«Cnoco6eH BBINOJIHATHL pacyeT U NPOEKTHPOBaHME JeTajei,
Y3JI0B M YCTPOMCTB PaguOTeXHHYECKHUX CHCTEM B COOTBETCTBHM C TEXHHYECKHUM 3aJaHHEM
€ HMCHOJIb30BAaHHEM CPeACTB ABTOMATH3AaLMU NPOEeKTHPOBaHHUS» cGopMYy/IUpPOBaHA HaA
ocHOBe mpogeccuoHaqbHOro cranaapra 25.027«Cnenuanuct mo pa3pabOTKe ammaparypbl
OOPTOBBIX KOCMUYECKUX CUCTEM.

O6061mennast TpyaoBas pyHkuusiA—«Opranu3alioHHO-TEXHUUECKOE COMPOBOKICHUE
pa3paboTku (YHKIMOHATIBHBIX Yy3JI0B OopToBO# ammapatypsl (BA) kocmuueckux ammapaTroB
(KA)».

TpynoBas ¢ynxuusaA/02.5 —«lIpoBenenue pacueroB JU1sL pa3paboTku
¢byHKunOHANBHBIX y3710B BA KA.

ITogxomMneTeH UM, 3amaun

. NHaukaTopbl JOCTHKEHUAS
(¢popmupyemsie B npogecCHOHATBHOU .

MOJAKOMIIETeH M I

AUCHHUILINHE AeATEeJbHOCTH
NK-3.MIICullJINC MopnenupoBanue, 3HaHMe S3BIK OIIMCAHMS alapaTypbl
Crioco0eH K pacueTy u aHAIN3 | Verilog HDL.
IIPOEKTUPOBAHUIO Bepudukanus YMeHue mpoBOANTH CUHTE3 TUPPOBBIX
U(POBBIX CXEM Ha pe3yJIbTaTOB 0JIOKOB B COBPEMEHHOM CHCTEME
OCHOBE MOJIETIMPOBaHUS aBTOMATHU3UPOBAaHHOTO
MUKPOIPOLIECCOPHBIX y3JI0B U YCTPOHCTB IIPOEKTUPOBAHMUS.
CUCTEM U panuonHpopMalMoHH | ONBIT 10 IPOSKTUPOBAHUS
IIPOrpaMMHUPYEMBIX BIX CUCTEM BBIUYHCIIUTEIBHBIX CTPYKTYP.
JIOTUYECKUX
MHTETpabHBIX CXEM

2. MECTO JUCIHUAIIJIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOT'PAMMBI
JlucuuniuHa BXOAMT B 4acTbh, (OPMHpPYEMYIO YYaCTHUKAMH 0Opa30BaTEJIbHBIX
otHowmeHui broka 1 «/{uctunaunsl (Moaysu)» 06pa3zoBaTeIbHOM MPOrpaMMBl.
Bxonnble TpeOoBaHUs K JUCHMIUTMHE—HEOOXO UMbl KOMIETEHIIUN B 00acTH LU(PPOBOH
CXEMOTEXHHUKH U JUCKPETHON MaTeMaTUKe.

3. OFBbEM JJUCIUILINHBI 1 BUJIbl YYEBHOM PABOTHI

2 4 KonTakTHast padora
= =
g 2
z z g =
.E .E = o
g g = | 25| 23| E5| E
=4 =4 2 2 2 = 3 d 35 2
> > = |--S] -1 = X = )
o e S 2 g g = = .-
(=" = = ~ QE/ = (=N % =
= = R o~ = B = = & 5 = 2 B
(5} < = < 2 = Q[_' ot
15 5} 2 = 2 2 E B S 5 > 9
= = g = g 9 = = = < = s 8 5 o
7| 8| 88 |8z8| E| 55| 22| 85| £EE
[}
= = = =& | 2§ = =
3 5 4 144 32 32 44 Dk3(36)




4. COAEP KAHUE JUCHUIIJINHbI
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4.1. JlekunoHHbIE 3aHATHUS
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Hcropus pa3BUTHS TPOIIECCOPHOIN TEXHUKH, TTOITAMHBIA 0030p ABOIOIUN
1 2 BBIYUCIIUTENbHBIX cucTeM. KOoHIenIusl MalIuHbl ¢ XpaHUMOM B MMaMSITH
1 MPOrPaMMOl ¥ YPOBHU aOCTPaKIIMU BHIYUCIUTETEHOU CUCTEMBI.
5 5 O06o011eHHas CTpYKTypa Ipoleccopa. Y CTpOWCTBO U MPUHIIMIT PaOOTHI
MPOrpaMMHUPYEMBIX JIOTHYECKUX UHTETPaIbHBIX cxeM. OCHOBHBIE
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O0beM 3aHATHI

(4achl)

KpaTKOC coacpkaHue

CHHTaKCHYECKUE KOHCTPYKIIMHU S3bIKa ONTUCAaHUs anmaparypsl Verilog
HDL.

OcHoBbI G POBOIH apuPMETHKH, pazpaboTka MUPPOBOro CyMMAaTOPOB C
MOCJIeIOBATEIbHBIM, YCKOPEHHBIM U MPEPUKCHBIM IepeHocaMu. /[Ba
MOJIX0/1a K peain3anuu apuhMETHKO-IIOTHIECKUX YCTPOUCTB.

CTpOGHI/Ie CTAaHAAPTHLIX AYCCK MaMATHU: 3allICIIKU, TPUITCPLI, PpCrUCTPHI.
[TocTpoeHue agpecyeMbIX CTPYKTYpP: PETUCTPOBBIN (ailsl, maMsTh.
KoHeuHbIe aBTOMATBI 1 HEKOTOPBIE PACIIPOCTPAHEHHBIE IPUMEPBI TAKUX
(GYHKIMOHATBHBIX YCTPOUCTB. Pa300p apXuUTEKTYphl 1 MUKPOAPXUTEKTYPHI
IIPUMHUTUBHOI'O IPOIPaMMUPYEMOT0 YCTPOMCTBA.

[TonsiTre apxuTekTypbl cucTeMbl koMaH. OCOOEHHOCTH apXUTEKTYPhI
RISC-V u eé s3bika accemOiiepa. ba3oBbiii HA0Op 1ETOYHUCIESHHBIX KOMAH/T
RV321 u nceBgouncrpykunu. @opmaTsl KOIUPOBAHUS UHCTPYKIIUN U
CIIOCOOBI aJIpecalfiy ONIEPaHIOB.

HpI/IMepr TPAHCIAINHA OCHOBHBIX CHMHTAKCUYCCKHUX KOHCTPYKIII/Iﬁ SA3BIKOB
BBICOKOT'O YPOBHS B si3bIK accembiiepa RISC-V: ycioBHEIE oniepaTopsl,
IIUKJIBI, BBI30BBI TIOANPOTpaMM, Tiepeiada CIOKHBIX CTPYKTYpP B Ka4eCTBE
aprymenTa. Kapra mamstu.

CuHre3 npoueccopa ¢ OAHOTaKTHON MUKPOApXUTEKTYPOH,
noJyiep kuBaroluii Habop uHCTpykuuit RV321. Ananu3 nomydeHHOro
pelieHns 1 oueHka 3 (peKTUBHOCTH.

CuHTe3 mporeccopa ¢ MHOTOTaKTHOM MUKPOApXUTEKTYPOH,
noaaepkuBaromuii Habop nHctpykuuit RV-321. Knaccuduxanus u
CIOCOOBI IOCTPOEHUS YCTPOICTB YIIPaBIEHUS C KECTKOH CTPYKTYpOl U
MUKPONPOTPpaMMHBIM YIIpaBICHUEM. AHAJIN3 MOJTY4EHHOIO MHOTOTAKTHOTO
mporeccopa, olieHka ero 3ppeKTUBHOCTH U CpaBHEHUE C OJTHOTAKTHON
peanusanuei.

CuHTe3 mpoleccopa ¢ KOHBEHEepHOW MUKPOAPXUTEKTYPOH,
nojaepxkuBarotie Habop unctpykiuii RV321. Ananu3s nony4eHHOTro
pelieHus, oleHka 3p(GEeKTUBHOCTU U CPaBHEHHUE C OAHOTAKTHOHN U
MHOTOTaKTHOW peau3alusMu.

10

Bunsl u kitaccudukanys apxuTeKTyp 10 MECTY PacloyIoKEeHUs ONIEPaH/IoB,
CJIO’KHOCTHU KOJIUPOBaHMS MHCTPYKLUHN M CIIOCOOaM peasin3alii YCIOBHBIX
nepexoaoB. Kiaccudukanus koman] npoieccopa no GyHKIHOHAIEHOMY
Ha3HA4YEHUIO U crioco0aM ajpecanuu onepannioB. O630p KOMMEPUYECKUX
apXHUTEKTyp Ha npumepe x86 1 ARM.

11

[IpepsIBaHMs ¥ UCKIFOUEHHUS B IPOLECCOPHBIX cucTeMax. OCHOBHBIE
XapaKTePUCTUKU U CIIOCOOBI pean3aliy MoICUcTeM npepbiBanus. [lpumep
peanu3anuy oACUCTEMBI IIPpEPbIBaHUSA 1)1 OJHOTAKTHOTO IIpoLieccopa ¢
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(4achl)

KpaTKOC coacpkaHue

apxutektypoir RISC-V.
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N

Cucrema namstu. Knaccudukanus, BUbl, HCIOIb3yeMbIE TEXHOIOTUN
MIOCTPOCHHUS U OCHOBHBIE XapaKTEPUCTUKU CUCTeM namsTu. Mepapxus
namsaTi. CTaTU4eCKUE U AMHAMUYECKUE 3alIOMUHAIOIINE YCTPOMCTBA.

13

Komr-namste. Knaccugukarus, BUIbl, OCHOBHBIE XapaKTEPUCTHKH U
croco0bI NOCTPOCHUA KalI-namsTu. CTpaTeruu 3aMeHbl JaHHbIX. OneHka
3¢ EKTUBHOCTH UCIOIB30BAHUS KIII-MIAMSTH. Y CTPOHCTBO YIIPABICHUS
namsThi0. CriocoObl OpraHu3alyuy BUPTYalbHON NaMsATH

14

Opranusanus oOMeHa JaHHBIMH B IPOLIECCOPHBIX crcTeMax. MHrepdeiicet
nepeiadn TaHHbIX M MIMHHBIH 00MeH. CriocoObl opraHu3anuy apouTpaxa u
noBbIIeHUS 3()(PEKTUBHOCTH IMMHHOTO OOMEHA.

15

CriocoObI TOCTPOCHHUS U OpTraHU3aIlMi CUCTEM BBOJa-BbIBO/IA C
COBMECTHBIM U BbIJICJIEHHBIM aJPECHBIM IIPOCTPAaHCTBOM. Peannzanuu
MOJIKITIOYEHUS ¥ oTpoca nepudepuitHpx ycrpoicTs. [Iporeccopsr n
KaHaJlbl BBOJa-BbIBOJIa HH(OPMAIIHH.

16

[IpuMepsl COBpEMEHHBIX APXUTEKTYP MUKPOKOHTPOJIEPOB Ha PUMEPE
PIC u ARM. ApxutekTypa COBPEMEHHBIX TPOU3BOAUTEIBHBIX CUCTEM
o01Iero Ha3HauYeHHsI HA IpUMepe X86

4.2. TlpakTHyecKkue 3aHATHS
He npeoycmompenut

4.3. JlabopaTopHbie paGoThl

Ne moxyJist

UCIUIIJIUHBI

Da00ThI

(uachi)

HaunmenoBanue padoTsbl

~ (Ne 1aGopaTopHoii

B 06BeM 3aHATHI

3HaKOMCTBO C s13bIKOM onricanus anmnapatypsl Verilog HDL. Pa3zpaboTka
0J10Ka CyMMaTOpa ¢ MOCJIEJ0BATEIbHBIM IEPEHOCOM.

o

Pa3zpaboTka apumMeTHKO-IOrH4ecKOro YCTPOMCTBA M TECTOBOTO
OKPY>KEHUS JIJIsl TPOBEPKH €Tr0 PaOOTHI.

Peanu3anus 6;10k0B peructpoBoro ¢aiiia u namMsaTH 1aHHBIX,
HCIIOJIb30BAHHUEC MMOJTYUYCHHBIX MOI[y.]'IeI\/II IJId peajiu3dalli MIPUMUTUBHOI'O
IIPOrpaMMHUPYEMOT0 ycTpolicTBa. [IoaAroToBka TECTOBOrO OKpYKEHUS.

Peanuzarust ocHOBHOTO nemmudpaTopa KOMaH AJisE OTHOTAKTHOTO
npoueccopa ¢ apxutekrypoid RISC-V. Hanucanne nporpaMMHOro
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5 4 Pa3zpaboTka TpakTa JaHHBIX MpoIeccopa U 00BEIUHEHNE €T0 C OCHOBHBIM
nemmdpaTopom. Hanmmcanue u npoBepka MHAUBUAYAIBHOTO 3aJaHUS Ha
s3bIKe acceMOnepa RISC-V.

6 4 Peanuzanus 6710Ka 3arpy3Ku U COXpaHEHHsSI JAHHBIX B ITAMSTH.

7 4 Peanu3anus moacucTeMsl BBO/IA BBIBOIA U I0OaBIIeHHE TIepU(epUitHbIX

3 YCTPOKCTB

8 4 [IporpammupoBanue cucteMbl Ha si3bike C, BBITOJTHEHUE

WHIUBUAYAIBHOTO 3aJJaHUs
4.4. CamocrosiTesibHas padoTa CTYACHTOB
Buag CPC

NCIIMIIJIMHBI

= Ne mopyJas
wl kR MM OOR SR Moo D ~IO0BeM 3aHAITHH

(Jyackl)

W3yuenne MeTOIMUECKUX MaTepraioB JabopaTopHoil paboTs! 1

[ToBTOpEHME MaTEepUAIIOB JIEKIUN

IloaroToBka k TECTUPOBAHUIO 1

N3ydyeHne MeToinyecKuX MaTepraioB JJabopaTopHOW paboTsI 2

IToBTOpEHME MaTEpHUATIOB JTEKIUN

BrinonHenue nHAMBUYyaTbHOTO 3a1aHus |

M3yueHne MEeTOMUECKUX MaTepUalloB 1abopaTOpHOI paboTh! 3

IloaroToBka k TECTUPOBAHHUIO 2

N3ydyeHne MeToIMYECKUX MaTepHalioB JJabopaTopHOH paboThI 4

IToBTOpEHME MaTEpHUATIOB JIEKIUN

BrinonHenne MHANBUYaTBEHOTO 3a/1aHUS 2

IloaroToBka k TECTUPOBAHHUIO 3

IToBTOpeHne marepuanos yekuuii Nel6

BrinosHeHne MHIMBUIYAIBHOTO 3a1aHUS 3

4.5. IlpumepHasi TeMaTHKA KYPCOBbIX paldoT (IPOEKTOB)
He npedycmompenni
5. HEPEYEHb YYEBHO-METOJANYECKOI'O OGECIHHEYEHUA JJI51
CAMOCTOSTEJABHOMN PABOTHI
VY4yebHO-MeTOIMUeCcKOe obOecrieueHre sl CaMOCTOSITEIbHOM paboThl CTYICHTOB B
cocraBe YMK mucruruinasl (OPMOKC: https://orioks.miet.ru/):

e Meroanueckrne peKOMEH AN

e MeToanueckue peKOMEH/IAIHMH 110 BBITIOJIHEHHIO JJA0OPATOPHBIX PaboT


https://orioks.miet.ru/

e CCbUIKM Ha TUTEPATYPY IO BCEH AUCIUTIIMHE
e (OOpazoBaTenbHAas TEXHOJIOTHS KO BCEH TUCIUILTNHE

L4 HJ’I?I IIOATOTOBKK K TCCTHPOBAHUSAM KU B KadY€CTBE ,I[OHOHHI/ITCHBHOI;'I JUTEPATYPhI

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

miet/upload/ftp/pub/orioks3/2020/11/TSifrovaya shemotehnika i arhitektura kompyutera -

Harris i Harris.pdf

L4 HJ’IH IIOBTOPCHHUA MaTCpUaioB J'IeKHI/II\/'I M BBIIIOJIHCHUA HWHIHWBUAYAJIbHBIX BaI[aHI/Iﬁ

https://github.com/MPSU/APS-info

e Marepuaisl TUISt MOJITOTOBKH K 1ab0paToOpHBIM paboTtam

https://github.com/MPSU/APS-labs

e K abopatopHbIM paboTam https://github.com/MPSU/APS-labs

6. IEPEYEHb YUYEBHOM JINTEPATYPBI
Jlureparypa

MuxponporeccopHbie cpeacTBa u cuctemsl : Kype nekuntii / JI.H. bexknemumes, A.H.
Opios, AJL. TlepeBepseB [u ap.]; MunuctepcTBo 00pa3oBanus u Hayku PO,
Hanumonanehslii nccnenonarensckuit yausepeurer "MUIT"; Tlox pen. F0.B. CaBuenko. -
M. : MUDT, 2013. - 288 c. - ISBN 978-5-7256-0723-9
VYrpromos E.I1. Hudposas cxemorexuuka : Yue6. mocodue / E.Il. Yrpromos. - 2-e u3f.,
nepepab. u gom. - CIIO6. : BXB-IletepOypr, 2007. - 788 c. - ISBN 978-5-94157-397-4
MoaenupoBaHHe MUKPOIPOIIECCOPHBIX CUCTEM Ha 0a3e MPOrpaMMHUPYEMBbIX JTOTHYSCKHX
UHTErpalibHbIX cxeM ¢ ucnonb3oBanuem Verilog HDL u CATIP Quartus 11 : Yued.
nocoowue 1o Kypcy "Mukporporeccopabie cpenctsa u cucreMsl" / J[.H. beknemuries,
A.H. Opnos, M.I'. Ilonos, A.A. Kyznpos; MunucrepctBo oOpa3zoBaHus U Hayku PO,
Haumonanenerit uccnenoBarensckuii yausepcuret "MUIT"; Tlox pen. A.JI. TlepeBep3ena.
- M. : MUDT, 2014. - 100 c. - UmeeTtcs anekTpoHHas Bepcust nznanus. - ISBN 978-5-
7256-0760-4

7. IEPEYEHb NTPO®ECCHUOHAJIBHBIXBA3 JTAHHBIX, UTHO®OPMAIIMOHHbIX

CITPABOYHBIX CUCTEM
IEEE/IET Electronic Library (IEL) [Onekrponnsiii pecypc] = IEEE Xplore : DnekrponHas
oubmmoteka. - USA ; UK, 1998-. - URL: https://ieeexplore.ieee.org/Xplore/home.jsp (nata
obparmenus : 28.10.2020). - Pexxum pocryna: u3 jgokanbHoi cetn HUY MUDT B pamkax
IMPOCKTAa «HaIII/IOHaJ'IBHaSI IIOAIIUCKa»

Jlans : DnexTpoHHO-OMOMMOTEeYHas cuctema M3narenscta Jlans. - CII6., 2011-. - URL:
https://e.lanbook.com (mara oOpamenus: 28.10.2020). - Pexum poctyma: ans
aBTOPU3HPOBAHHBIX Nosb3oBareneii MUIT
FOpaiiT : DnekTpoHHO-0UOIMOTEYHAs cUCcTeEMa : oOpa3oBarenbHas miaTdopma. - MockBa,
2013 - . - URL: https://urait.ru/ (mata obpamenus : 05.11.2020); Pexxum mocryma: s
aBTOPU3MPOBAHHBIX MOb30BaTenen MUOT.

8. OBPA3OBATEJIBHBIE TEXHOJIOT'MA
B xone peanmzanuu AUCHMILIMHBI HCIHOJB3YETCS CMEIIAHHOEe O00y4YeHHe, B OCHOBE

KOTOPOIr'o JICXKUT HHTCrpanud TEXHOJIOT Uit TPAAULIUOHHOI'0O W DJJCKTPOHHOI'0O OCBOCHUSA
KOMIIETEHIIMM, B YaCTHOCTH 3a CUET HCIIOJb30BAaHUS TaKUX HHCTPYMCHTOB KaK BHUJCOJICKIIHU,
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http://emirs.miet.ru/oroks-miet/upload/ftp/pub/orioks3/2020/11/TSifrovaya_shemotehnika_i_arhitektura_kompyutera_-_Harris_i_Harris.pdf
http://emirs.miet.ru/oroks-miet/upload/ftp/pub/orioks3/2020/11/TSifrovaya_shemotehnika_i_arhitektura_kompyutera_-_Harris_i_Harris.pdf
http://emirs.miet.ru/oroks-miet/upload/ftp/pub/orioks3/2020/11/TSifrovaya_shemotehnika_i_arhitektura_kompyutera_-_Harris_i_Harris.pdf
https://github.com/MPSU/APS-info
https://github.com/MPSU/APS-labs
https://github.com/MPSU/APS-labs
https://ieeexplore.ieee.org/Xplore/home.jsp

OHJIAMH TECTUPOBaHWE, B3aUMOJICMCTBHE CO CTYACHTAMH B JJICKTPOHHOW 00pa30BaTEeIIbHON
cpene.

OcBoeHne 00pa30BaTEIBLHON TPOrpaMMbI OOECIIECUYMBACTCS pPECypcaMu SJICKTPOHHOU
uHpOopManoHHO-00pa3oBarenbHoi cpeast OPUOKC.

Jl1st B3auMOIEUCTBUS CTYICHTOB C MPEIO0/IaBaTeNIeM MUCIOJIb3YIOTCSI CEPBUCHI 00paTHOM
ceszu:  pazgen OPUOKC  «Jlomamnue  3agaHus», DJIEKTPOHHAs  MOYTa, CEPBUCHI
BUJICOKOH(DEPEHIICBSA3U U COLUATbHBIC CETH.

B mpouecce oOyueHuss mpu MPOBENCHUM 3aHATHH U IJII CaMOCTOSITENIbHOM paboThI
WCIIOJIB3YIOTCS. BHYTPEHHHE JJIEKTPOHHBIe pecypcebl B opmax tectupoBanus B OPMOKC u
MOODLe.

IIpu npoBeneHUM 3aHATUN U JUISI CAMOCTOSITEILHOM pabOThl UCIOJIB3YIOTCS BHELIHHE
3JIeKTPOHHBIE Pecypchl B (hOpMax 3JIEKTPOHHBIX KOMIIOHEHTOB BHICO-CEPBHUCOB:

BBonnas nekuus — https://www.youtube.com/watch?v=Xtc7NkQUGpE

Jlekiuss O  OCHOBHBIX  KOHIICMLHUAX M  HCIOJB3YEMBIX  HMHCTPYMEHTaX
https://www.youtube.com/watch?v=0EsyRCdao9w

Jlekiuss mpo uuppoByro apudMeTHKy H apu(METHUKO-IOTHUYECKHE YCTPOMCTBa
https://www.youtube.com/watch?v=eXW6Q4jPkmQ

Jlekuust TPO CTPOCHHME CTAaHJIAPTHBIX SYEEK TMAMITH, KOHEYHBICE aBTOMAThl U
nporpaMMHupyeMoe ycTpoiictBo — https://www.youtube.com/watch?v=Ca320pNonyw

Jlekums mpo apxurTekTypy cucrembl komana RISC-V e€ ocobennoctsax u accemOiepe
https://www.youtube.com/watch?v=wMhUfqiBj5M

Jlekiuss po OCOOEHHOCTH TMPOTPAMMHPOBAHMS TOJ] APXUTEKTYPY CHUCTEMBbl KOMAaH]
RISC-V- https://www.youtube.com/watch?v=yImNFvm80ZY

Jlexiusi Mpo CHHTE3 MpOIEccopa ¢ OJAHOTAKTHOM MHUKPOAPXUTEKTYPOIl C apXHUTEKTYpoOi
RISC-V-https://www.youtube.com/watch?v=JINVKVwDsVs

Jlexuusi Ipo CUHTE3 MPOLECCOPa ¢ MHOIOTAKTHOM MHKPOAPXUTEKTYPOH U YCTPOMCTBA C
MHKPOIIPOrPaMMHBIM yIipaBiieHneM — hitps://www.youtube.com/watch?v=xHefXrENIOM

Jlexust Tipo CHHTE3 KOHBEWEpHOro mporieccopa ¢ apxurekrypoit RISC-Vu cpaBHeHme
pa3HBIX MHUKpPOApXHUTEKTYp — https://www.youtube.com/watch?v=NmWBUrUmI3E

Jlexuusi, Ha KOTOPOM KJIACCUPHUITUPYIOTCS CYIIECTBYIOIINE apXUTEKTYPhI MPOIECCOPOB —
https://www.youtube.com/watch?v=EtuyBaWLPZQ

Jlekiuss Tpo BUABI U CINOCOOBI  pealu3alil  TMOACHCTEM  IpepbIBaHUS  —
https://www.youtube.com/watch?v=JgSapmtTfwA



https://www.youtube.com/watch?v=Xtc7NkQUGpE
https://www.youtube.com/watch?v=oEsyRCdao9w
https://www.youtube.com/watch?v=eXW6Q4jPkmQ
https://www.youtube.com/watch?v=Ca32opNonyw
https://www.youtube.com/watch?v=wMhUfqiBj5M
https://www.youtube.com/watch?v=y1mNFvm8OZY
https://www.youtube.com/watch?v=JlNvkVwDsVs
https://www.youtube.com/watch?v=xHefXrFNI0M
https://www.youtube.com/watch?v=NmWBUrUmI3E
https://www.youtube.com/watch?v=EtuyBaWLPZQ
https://www.youtube.com/watch?v=JgSapmtTfwA

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

HaumeHoBanune yueOHbIX OcHaleHHOCTh Y4eOHbIX
ayAMTOPHUIl U MOMeLeHN i ayIMTOPHUIl U MOMeLeHU I Ilepeyenb NporpaMMHOro
JJIS CAMOCTOSITeJILHOM JJIS CAMOCTOSITeJILHOM o0ecrneyeHust
padoThI padoThbI
VYyebnas ayauropus KommbroTep ¢ Win pro ot 7,
MYJIbTUMETUIHBIM Microsoft Office Professional
obopynoBaHueM Plus unu Open Office,
opay3ep (Firefox, Google
Crome);
Acrobat reader DC
JlaGopaTopus anmapaTHbIX U KoMmmprorepHass TeXHHKa C Office 365
nporpaMMHbIX cpeiictB UYC | BO3SMOXXHOCTBIO 1O Xilinx Vivado
MOJIKJIFOUEHUS K CETH Intel Quartus Prime
«HTEpHET» M ModelSim
obecrieueHreM J0CTyIa B GCC
IIEKTPOHHYIO
MH(OpPMaLIMOHHO-
00pa30BaTeIbHYIO CpeIy
HP ProCurve Switch 2824
J4903A
ZyXEL omni LAN Switch
G8 EE
Epson EB-G5600
ITomemenue nis KoMmmnbrorepHass TeXHHKa C Win pro ot 7,
CaMOCTOSATENFHON paboThI BO3MOKHOCTBIO Microsoft Office Professional
MOIKJIIOYEHUS K CETH Plus umm Open Office,
«HTepHeT» M opaysep (Firefox, Google
o0ecrieyeHreM JI0CTyIa B Crome);
AIIEKTPOHHYIO Acrobat reader DC
MH(OpPMaLOHHO-
00pa3oBaTeNbHYIO Cpeay
MUDT

10. ®OHAbI OHIEHOYHBIX CPEJCTB JJI5SI IPOBEPKA ®OPMHUPOBAHHOCTH
KOMIIETEHIIUI/ITIOJKOMIIETEHIIUI
®OC 1no moakomrereHuu [IK-3.MIICuIIJIUC «Cnocobern Kk pacdery H
MPOCKTUPOBAHUIO  IHU(PPOBBIX CXEM Ha OCHOBE  MHKPOMPOIECCOPHBIX  CHUCTEM U
MporpaMMHUpyCMbIX JIOTHYCCKUX UHTCTIPAJIBHBIX CXCM».
(DOHIU:I OLCHOYHLIX CPCACTB MPCACTABJICHBI OTACIbHBIMU JOKYMCHTAMU U PA3SMCIICHLI

B coctaBe YMK nucuMmiaMHbl 3J€KTPOHHOW HWH(GOPMAIMOHHON 00pa3oBaTeIbHON Cpebl
OPHOKC// URL: https://orioks.miet.ru/



https://orioks.miet.ru/

11. METOAUYECKHE YKA3AHUSA IS OBYYAIOLIUXCS 11O OCBOEHUIO
JUCHHUIIJINHBI
11.1. OcoGenHocTH OpraHu3anuu npouecca o0y4eHus

B Hacrosimiem kypce «Mukponpoueccopubie cucrembl u IIJIMCy» marepuan
NpPEICTaBICH YETHIPbMsSI MOIYIsMH. B TiepBOoM Mojayie HaroTcs OIpeesieHUs] OCHOBHBIM
TEPMHHAM M TOHATHS, PACCMATPUBAIOTCA HCIIOJIb3yeMble MHCTPYMEHTHI U OCHOBBI IU(POBOM
apudmeruxku. OCHOBHasi 4acTb MOAYJIS MOCBSIIEHA PACCMOTPEHUIO ammapaTHOW peaan3anuu
(GyHKIIMOHAJIBHBIX OJIOKOB MpoIeccopoB. BTopoil MOAysb MOCBSAIIEH BOIIPOCAM apXHUTEKTYPhI U
MUKPOAPXUTEKTYPbl MPOIECCOPOB, PACCMATPHUBAIOTCS Pa3IMYHbIE CHOCOOBI MOCTPOSHUS
IPOTPAMMHUPYEMBIX YCTPOWCTB, Jaercss HX Kiaccupuranus. TpeTuid MOZynb 3aTparuBaeT
BOMIPOCHI OPraHU3ally MPOIECCOPHBIX CHCTEM: IMaMsATh, IIUHBI OOMEHAa TaHHBIMH, CHUCTEMa
BBOJIa-BbIBOJIa. B yeTrBepTOM MOayne pa3OuparoTCsi KOHKPETHBIE HPUMEPHI COBPEMEHHBIX
apXUTEKTYpP MPOLIECCOPOB, IPOLIECCOPHBIX CUCTEM U UX peaIU3aliH.

Matepuansl MOyJIel HHKAIICYIMPOBAHBI APYT B APYTa, TO €CTh, AJIs U3YYEHHS] BTOPOTO
MOJ1yJisl, TIPEIBAPUTEIBHO HEOOXOJMMO U3YUHUTh MEPBBIH, ISl U3YU4EHUsI TPEThET0 — BTOPOH, AJIs
yeTBepToro — TpeTtuil. Teopermdeckue 3aHATUS TO MOIyIsM 1 — 3 3akpemisorcs MOpu
NpoBeeHNN J1abopaTopHbIX paboT. HacrositenbHO peKOMEHIyeTcsi BBIIOJHUTH  BCE
nabopaTopHble pabOTHl, HO JUIA TIONYYEHHS JONYyCKa K JK3aMEeHy HEOoO0XOAWMO BBIOJIHHUTH
MUHUMYM II€pBbIE IITh. BhINoaHeHNe Kaxx01 1a00paTopHOil pabOThl COCTOUT U3 CIEIYIOIINUX
COCTaBJISIOLIUX:

— MOATOTOBKA K TAOOpaTOpHO# paboTe, N3yueHUE METOANUECKUX MAaTepUATIOB;

- BBHITIOJTHEHHE TAO0OPaTOpHOI paboThI (pa3paboTKa yCTpPOHCTBA);

- IIPOBEpKa pa3pabOTaHHOIO YCTPOMCTBA C MOMOIIBIO TECTOBOTO OKPYXKEHUS WIIU
CHEIHMAIbHOM MPOrpamMMmBl;

- 3amuTa 1a00paToOpHON PabOTHI.

DaKTUUECKUM PE3YJIBTATOM KaXKJIOUM MpoJieIaHHOW J1abopaTopHOil paboThl OYIET KO/,
HanrcaHHblil Ha s3eike VerilogHDL. OoOy4atoruiics B OyaymieM OyaeT co3laBaTh CIOMXHBIE
CHCTEMBI, OIMCBhIBAEMbIE THICSYaMU CTPOK Koja. Jlyisg Toro 4robbl B HHUX JIETKO OBLIO
OpPUEHTHPOBAThCS, JOMYCKATh MEHbIIE OIIMOOK U OBICTPO OTJIAXKHUBATHCA, HEOOXOIUMO
coOmoiaTh CTWIb HamucaHusi koja. CTyAeHT JOJDKEH MpHUAEpKUBAThCS JI0O00T0 CTHUIISA
HalMCcaHUs KOJAa, HO OH JIOJDKeH ObIThb €AMHBIM BO Bcex paborax. B ciaywasx monHoH
(GYHKIMOHATBLHON pab0TOCTIOCOOHOCTH, HO TIPU OTCYTCTBUH CTPOT0O OTHOPMATHPOBAHHOTO KOJa
OIIEHKa MOXeET OBITh CHUKEHA.

B nporecce BrinonHeHNs pabOThl MPENoAaBaTelb MOMOraeT CTyJAeHTaM, OTBeYast Ha UX
Bonpockl. Ilpexxae, yem oOpaTuThCsd 3a TIOMOUIBIO INPENOAABATENS, PEKOMEHAYETCS
npeaBapuTeNbHO c(HOpPMUPOBATh COOCTBEHHOE MHEHHE MO HWHTEPECYIOIIeMYy BOIPOCY, U, MpH
HEOOXO/IMMOCTH, KOPPEKTHUPOBAaTh €ro, BBICIYIIAB COBETHI MpernojaBaTens. He momyckaercs
3aBepIlaTh J1a0OPaTOPHYIO pabOTy TOCPOUYHO, €CIIU HE BBIMOJIHEHBI BCE 3aJJaHHsI M HE MOIy4eHbI
HeoOXxonuMble pe3yibTathl. [loaTBepkaeHHeM paboTOCIOCOOHOCTH JI00OoW J1abopaTopHOM
paboThl sBIETCS JTUOO BpeMEHHas JAMarpaMma, JUOO0 KOJ IpOorpaMMbl, 3alyCcKaeMblil Ha
pa3pabOTaHHOM YCTPONCTBE.

3ammTa 1abopaTopHON pabOTHl MPOXOAUT OO B CBOOOJAHOE OT BOMPOCOB BpeMs Ha
TEKyIel WM Clenyromiel JradoparopHoil pabore, TuOO BO BpeMsl KOHCYNbTAIUMH. 3amura
COCTOMT U3 JIEMOHCTpAaluu paboThl YCTPONCTBA, TO €CTh BPEMEHHOW JUarpaMMel, JTU00 3amycka
HOJTrOTOBJIEHHOM nporpammbl. CTYJIeHT paccKa3bIBaeT O XOJe MPoJielaHHON paboTe, 1mocie 4ero
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C IpenojaBarteneM Benercss Oecesla, B Ipolecce KOTOPOM TOCIETHHWM y3HAeT O BO3MOXKHBIX
IYyTSAX PEIleHMs 3a/la4y, BEIOOpe IMOAXO00B K peanu3anun. Takke 3a/1aloTcs BOIPOCHI, KOTOPEIE
MOT'YT HE OrPaHHYMBATHCSA TOJIBKO MaTEpHATIOM 3allyiaeMoi paboThl, HO H PacIpOCTPAHATHCS
Ha JICKIIMOHHBIA MaTepuall UL 3aKpellIeHUus] TEOPeTUYEeCKUX 3HaHui. [IpemnonaBaTtens MOKET
IIPE/UIOKUTE MOAMGMHIMPOBATh WM JOpPaboTaTh OTJENBHBIE 3JIEMEHTH YCTPOMCTBA C IENBIO
yJAydIleHus, JHOO C IEIbI0 IPOBEPKUM YCBOGHHOro Marepuaia.llpu HeymoBIeTBOPHUTEILHON
TIOATOTOBKE CTy[EHTa 3amuTa J1abopaTopHOM paboThI OTKIAIBIBACTCH HA JPYrOM JIEHB.
«/loydnBaHue» W TIOBTOpHAs 3alWTa OTJIOKEHHOM paGOTBl HA TEKYINEM 3aHATHH HE
JIOTTyCKaeTCs.

JIns 3akpenieHus MOJYy4YeHHBIX 3HAHHM W B Ka4ecTBE NMPAKTHYECKOM COCTABIISIOMIEH
HOATOTOBKH CTY/IEHTOB, MMM BBIIOIHAIOTCS CAMOCTOSATEIbHbIE MHIAMBHAYaIbHBIE PabOTHI 10
TemMatHKe jabopaTopHbIX paboT. CaMmocToATeNnbHBIE paboThl MOTYT NMPOXOIUTH KakK ayIuTOPHO
(B aymuTopHs IS CaMOCTOSTENBHOM IOATOTOBKHM) Tak M goma. CaMocTosTelbHBIE paGoThI
BKJIIOYAIOT B Ce0s UCIONB30BaHUE MPAKTHYECKUX HABBIKOB IIPU PACUeTe AaHHBIX, MOMYYEHHBIX
Ha JjabopaTopHBIX paboTax, HO 06€3 IIOMOIIM IIPENoJaBaTeNs M BBIIOMHAIOTCH KaKIbIM
CTY/IEHTOM HHIUBHYAIBHO.

KputepueMm OnEHKH CaMOCTOATENBHBIX pPabOT ABISETCS COBOKYIHOCTh JAHHBIX,
peaTM30BAHHBIX U [IPOJAEMOHCTPHPOBAHHBIX B KaXKIOM KOHKPETHOM CITydae.

Honyyennsie 3HaHUs Ha JEKIHSX, a TAKXKE HA JTAGOPATOPHBIX paboTax, HCIIOTIB3YIOTCS
CTYAICHTaMH IIPY BBIIOTHCHHU WHIMBHYaIbHOTO 3a[JaHMs, a TaK )K€ HAIHCAHHH BHITYCKHBIX
KBaJIM(UKALMOHHBIX PaGOT. OBIT, IOy YeHHbIH CTYAEHTaMH TIPH BHITIOJTHEHHH JTab0PATOPHBIX
paboT, HECOMHEHHO, IPUTOUTCS IPH paboTe MO CIELHUATEHOCTH.

JUis  yCmemmHoro MHpOXOXKIEHHs BCEX KOHTPONBHBIX MEPOIPHATHH HACTOSTENBHO
PEKOMEH/IYETCSl KOHCIEKTHPOBAaTh BCE JIGKIMH, JaXKe€ €CId OHM JaloTcs B (opmare
Buneonekuuid. Ilo BceM Bompocam, paccMaTpuBaeMbIM Ha JIGKIUSX, MOYKHO JOMOJHHTEIBHO
00paTHTBCS HAa KOHCY/BTAlMH 1O pacnucaHiio. Tak Kak IOpsI0K BEITONHEHHs J1aGopaTOpPHBIX
paboT SBISETCS CTPOTHM, TO IIPH OTCYTCTBUM HA 1aGOpaTOPHOM 3aHSATHH HATHATH IUIAH MOYKHO
THOO CaMOCTOSTENBHO 10Ma, MO0 Ha KOHCYIBTALUSX MEKTY 1a60paTOpHBIMA PaGOTAMA.

11.2. CucTemMa KOHTPOJISI M OLEHUBAHHUS

JU1st ONEHKH yCIIEBaEMOCTH CTYLSHTOB 110 JUCIHUIUIMHE HCIOTB3YeTCsS HAKOMUTEIBHAS
GayutbHas cHCTEMA.

Bamiamu oneHuBaroTCA: BBINONHEHHE KakKIOTO KOHTPONBHOTO MEPONpHSTHS B
cemectpe (B cymme 70 6amtoB)u craga sx3amena (30 6amios).

Io cymme GaoB BEICTaB/IsAETCS HTOrOBAs OLEHKA 110 npeaMery. CTpyKTypa | rpadux
KOHTPONBHBIX MeponpusaTuii foctynien B OPUOKC// URL: http://orioks.miet.ru/.

i

PA3PABOTYHKH: N EQ
Hupexrop Uacturyra MIICY, a.1.1. = /} /AJL Tlepesep3en/
Crapmmit npenorasarens Uuacrturyra MIICY O/\/\’\ /M.T". TToros/
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PaGouas mporpaMma JUCLHIUIMHBI «MHKpPOIPOIECCOPHBIE CHCTEMBI H IPOrPaMMHPYCMBIE
JIOTHYeCKHe HHTErpalbHble CXeMBI» 0 Hampapienuto noarorosks 11.03.01 «PanuoTexHuKay,
nanpasnesHocTd (mpoduis) «[IpoekTHpoBaHUe PaTHOMHPOPMALIHOHHEIX CHCTEM paspaboTana
B Uucruryre MIICY 1 ytBepikaena Ha 3aceqannu YC MHcTHTYyTa®O wwi.ggg 202 0 rona,
npotokon Ne L

3am. qupekropa Muctutyra MIICY 7D [/}/// /J1.B. Kanees/
/S
JIMCT COTJIACOBAHUAA

Patouas nporpamMma corjiacoBaHa ¢ I_ICHTPOM OArOTOBKM K aKKpeOUuTalluu H HE3aBUCUMOM
OIEHKH Ka4yeCTBa

Hauamsaux AHOK /M.M. HukynuHa /

PaGouas nporpamma corsiacoBana ¢ 6ubmorexoit MUOT

Jlupextop 6ubmuoTexu /T.I1. ®ununmosa /

12



		2021-09-14T10:37:17+0300
	МИЭТ




