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1. HEPEYUEHDb IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA

JucnumnimHa ydacTByeT B (POPMHpPOBAHUM CIEAYIOUIMX KOMIETEHIMH 00pa3oBaTelbHbIX
Iporpamm:

Komnerenmusi IIK-3 «Cnioco6eH BBINOJHATH pacyeT W NMPOEKTHPOBAHHE JeTaJiei,
y3JI0B M YCTPOMCTB PagHOTEeXHUYECKHX CHCTEM B COOTBETCTBMH € TEXHHYECKHM 3a/1aHHEM
C HCNOJIb30BAHHEM CPEACTB ABTOMATH3AUMH MPOEKTHPOBAHUA.» C(OPMYJIMPOBAHA HA
ocHOBe mpogeccuoHaabHoro cranaapra 06.048 «MuxeHep-paIuo3IeKTPOHIINK B 00JIacTu
PAAMOTEXHUKH W TEICKOMMYHUKAIIA))

Oo6o0mennas TpynoBasi pynknus [C] PazpaboTka 3JeKTPUYSCKUX CXEM M TEXHUYECKOM
JOKYMEHTAIlMU Ha paJHOlJIEKTPOHHBIE CPEJCTBA PA3IMYHOIO HAa3HAYCHUS

TpynoBass ¢yukuusi C/01.6 Pa3paboTka dJIEKTPHYECKHX CXEM PaaruOdICKTPOHHBIX
CPEICTB M UX COCTAaBHBIX YacTei

IloaxoMmneTeHI MM, 3agaun
NHauKaTopbl 10CTHKEHUS
(¢opmupyemsie B npo¢ecCHOHATBLHO .
. MOAKOMIIeTeH it
AUCHMIIAHE i 1esITeJIbHOCTH

[K-3.MIICulJIMC MogenupoBanue, 3HaHMe SI3bIK ONMCAHUS aNmapaTypsl
CrocobeH K pacueTry u aHau3 u Verilog HDL.
IIPOEKTHUPOBAHUIO Bepuduxanus YMeHue NpOBOAUTE CUHTE3 LIU(PPOBBIX
U(POBBIX CXEM Ha pe3yabTaToB 0JIOKOB B COBPEMEHHOM cUCcTEME
OCHOBE MOJIEJINPOBAHUS aBTOMAaTU3MPOBAHHOTO MTPOCKTUPOBAHMUS.
MHUKPONPOLIECCOPHBIX Y3JI0B M YCTPOHCTB | ONBIT MO MPOEKTUPOBAHUS
CUCTEM U pannonH(pOPMaIOH | BBIYUCIUTEIBHBIX CTPYKTYP
IPOrPaMMHUPYEMBIX HBIX CUCTEM
JIOTHYECKUX CBSI3HOT'O
MHTETPAJIbHBIX CXEM Ha3HAYCHUS

2. MECTO JUCIHUATIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI
JucuumimHa BXOOUT B  4YacTh, (GOPMUPYEMYIO ydYacTHHUKaMH 0Opa3oBaTesbHbIX
otHowmeHni broka 1 «/{uctumiauasl (Mo1ysn)» 00pa3oBaTeIbHON MPOrpaMMBbl.
Bxopanpie TpeOoBaHUS K TUCIUIUIMHE — HEOOXOAMMBI KOMITIETCHIIMU B 00JacTH HU(POBOH
CXEMOTEXHUKH, IPOrPAMMHUPYEMBIX JOTMUECKUX MHTETPAIBHBIX CXEM, JUCKPETHON MaTeMaTHKe.

3. OFBEM JIMCUHUILJIMHBI 1 BUJAbI YYEEHOU PABOTHI
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4. COAEP) KAHUE JUCIUITJINHbI
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BxonHoe TectupoBanue
Moayan 1
Y 3amura JIP
OyYHKIMOHATBHBIE MOIYTH | 8 8 - 11
[IpenocraBrienue Ha MPOBEPKY
npoiieccopa
P P 9aCTHU CaMOCTOSITEIILHOTO 3aJJaHHs
TectupoBanue
Monayab 2 ApXUTeKTypa u 3 P P
amura
MHUKPOAPXHUTEKTypa 8 8 - 11
[IpenocraBienne Ha MPOBEPKY
nporeccopa
P P 9aCTHU CaMOCTOSITEIILHOTO 3aJJaHHs
TectupoBanue
Moayas 3 Ilpoueccophbie 8 8 1 Samura JIP
CUCTEMBI [IpenocraBienue Ha MPOBEPKY
Y4acTHU CaMOCTOSITENIbHOTO 3aJJaHUs
Monyasb 4 [Ipumepsl u Hrorosoe TectupoBanue
orieHka 3 PpeKTUBHOCTH 8 8 - 11 3ammTa caMoCTOSATEILHOTO
MPOLIECCOPHBIX CUCTEM 3a/laHus

4.1. JIeKIUHOHHBIE 3aHATHA

NUCIHUILITUHLI
OU0BCM 3aHATHH |

INT MOTYJTH
Ne jekumn
(aackn

Kparkoe conep:xanmne

Hcropust pa3BUTHS MPOIIECCOPHON TEXHUKH, TIOITAITHBIN 0030p YBOJIIOITUH
BBIUMCIUTENbHBIX cUcTeM. KOHIenI1sa MalllnHbl ¢ XpaHUMOM B aMsATH
POrpaMMOil U ypOBHU aOCTpaKIUU BEIYUCIUTEIHLHONU CUCTEMBI.

O06o01eHHas CTpyKTypa mporieccopa. Y CTpOHCTBO U TPUHITUIT paOOTHI
IPOrPaMMUPYEMBIX JIOTHUECKUX MHTETPATIBHBIX cXeM. OCHOBHBIE
CHHTaKCHYECKHE KOHCTPYKIIUH sI3bIKa ONucaHus anmnaparypsl SystemVerilog.

OcHoBsI 111 POBOI apudmMeTHKy, pazpadoTka HUPPOBOrO CYMMATOPOB C
IIOCJICZIOBATEIEHBIM, YCKOPEHHBIM U MTPe(pUKCHBIM IepeHocaMu. /IBa moaxona K
peanuzanuy apu(hMETHKO-TOTHIECKUX YCTPOUCTB.

Peanu3zanus annapatHeIx GJI0KOB MOCIIEA0BATENBHOIO U TAPAJUIEIBHOTO
YMHOXeHUS U Jenenus. KoaupoBanue uncen B popmaTax ¢ IiiaBaroiei
toukoii: IEEE754, Posit. Annapatnas peanu3anus 6a30BbIX apu(pMETHYECKIX
ornepauuii Haj unciamu B popmate IEEE754.

CrtpoeHue CTaHIapTHBIX AYEEK NaMSITH: 3aI1EJIKH, TPUTTEPBI, PETUCTPHI.




N MOy 1

i |

Ne jeknuu

UO0BCM 3aHATHH

(uackn

Kparkoe conepxxanue

[TocTpoenue agpecyeMbIX CTPYKTYp: perUCTpOBbIN (aitit, mamsarh. Koneunbie
aBTOMAThI U HEKOTOPbIE pacpOCTpaHEHHbIE TPUMEPHI TAKUX (YHKIIMOHATBHBIX
ycTpoiicTB. Pa300op apXUTEKTypbl 1 MUKPOAPXUTEKTYPhl TPUMUTUBHOTO
IIPOrpaMMUPYEMOI0 YCTPOUCTBA.

[Tonatue apxuTekTypsl cucteMbl KoMan. OcoOeHHOCTH apXuTekTypbl RISC-V
u e€ s3pika acceMOuiepa. ba3oBsiii HabOp HenouncieHHbIX KoMang RV321 u
NCEBIOMHCTPYKIUHU. DPOpMAThl KOAUPOBAHUS HHCTPYKLUI U CLIOCOOBI
ajipecaluy ONepaHI0B.

[TpuMeps! TpaHCHSAUN OCHOBHBIX CUHTAKCUYECKUX KOHCTPYKIUH SI3bIKOB
BBICOKOTO YpOBHS B s13bIk accemOiepa RISC-V: ycnoBHBIE oniepaTophbl, UKIIBI,
BBI30BBI OJANPOTPaMM, TIepeiayua CIOKHBIX CTPYKTYP B KAUECTBE apryMEHTa.
Kapra namsru.

CuHre3 npoueccopa ¢ OAHOTaKTHON MUKPOAPXUTEKTYPOM, OAIEPKUBAIOILNN
Habop nHcTpykiuit RV321. Aranu3 mosydeHHOTo peIeHus U OleHKa
3 PEeKTUBHOCTH.

CuHTe3 mpoleccopa ¢ MHOTOTAKTHOM MUKPOAPXHUTEKTYPOU, MOII€PKUBAIOIIHI
Habop nHcTpykiuit RV-321. Knaccudukanms u cmocods! OCTpOeHUs
YCTPOMCTB YIIPaBJICHUS C )KECTKON CTPYKTYPOU U MUKPOIPOTPaMMHBIM
yIpaBiIeHUEM. AHAIN3 OJyYEHHOTO MHOTOTAaKTHOTO IPOLIECCOPa, OLIEHKA €ro
3¢ (HEKTUBHOCTH ¥ CpPaBHEHHE C OJTHOTAKTHOM peain3ainei.

10

CuHTe3 mpolieccopa ¢ KOHBEMEPHON MUKPOAPXUTEKTYPOH, MOAIEPKUBAIOIIEH
Habop uHcTpykimit RV321. AHanu3 moydeHHOTro perieHus, OleHKa
3¢ (PeKTUBHOCTU U CpaBHEHHUE C OAHOTAKTHON U MHOTOTaKTHOM pean3alysMu.

11

Knaccudukanmst KoH)IMKTOB KOHBEHEPHBIX CHCTEM H CIIOCOOBI UX
MUHUMU3AIUU. BUABI 1 CIOCOOBI TOCTPOCHMSI OJI0KOB MpeIcKa3aHus
MEPEX0JI0B.

12

MGTO,Z[BI TMOBBIIIICHUA IMPOU3BOAUTCIILEHOCTHU KOHBeﬁepHBHpOBaHHBIX CUCTEM.
[TocTpoenue cynepcKaIsipHBIX MPOIIECCOPOB C BHEOUEPETHBIM HCIIOTHEHUEM
koMaH[ (anroputM Tomacyio) u 6JI0KOM TepeMMEHOBBIBAHUS PETHCTPOB.

13

Bunp! u kiaccudukanys apxuTeKTyp 1o MECTY PacloyIoKEHUs ONIEPaH/IO0B,
CJIO’)KHOCTHU KOJMPOBAHMSI HHCTPYKIMH U CIIOCO0aM peanu3aliy yCIOBHBIX
nepexonoB. Kiaccudukanus koman npoieccopa 1o (GpyHKIHOHAIBHOMY
Ha3HA4YEHUIO U CIIoco0aM ajpecanuu onepanaoB. O630p KOMMEPUYECKUX
apxXuTeKTyp Ha npumepe x86 1 ARM.

14

[TpepbIBaHMS 1 UCKITFOUEHHS B MTPOIECCOPHBIX crcTeMax. OCHOBHBIC
XapaKTEPUCTHKH U CIIOCOOBI Pean3aiuy MOJCHCTEM MpepriBanus. [Iprumep
pea3aIuy MoICUCTEMBI TPEPBIBAHUS ISl OTHOTAKTHOTO MPOIEccopa C
apxurektypoit RISC-V.

15

Cucrema namstu. Kimaccudukariysi, BUabl, HCIOIb3yEeMbIe TEXHOJIOTHH
IIOCTPOEHHUS U OCHOBHBIE XapaKTEPUCTUKU CUCTEM NaMsATU. Mepapxus namsaTu.




N MOy 1

i |

Ne jeknuu

UO0BCM 3aHATHH

(uackn

Kparkoe conepxxanue

CraTnueckue U JUHAMUYECKHUE 3alIOMUHAIOIINE YCTPOUCTBA.

Kom-mamsite. Knaccudukanus, BUapl, OCHOBHBIC XapaKTEPUCTHKHU M CIIOCOOBI
nocTpoeHus K3m-mamsati. Ctpareruu 3aMmeHbl JaHHbIX. OleHka
3¢ (HEeKTUBHOCTH MCTIOIH30BAHUS KAII-TTAMSITH.

17

VYerpoiicTBo ynpasiaeHust naMaThio. CriocoObl opraHU3aiy BUPTYaTbHON
namsTH. AnnapaTHasi MOAIep>KKa ONMEPAlMOHHBIX CUCTEM U BUPTYaJIbHBIX
MaIlIMH B Ipoleccopax. Peanu3zanus noaaep Ky CUCTEMHBIX BHI30BOB.

18

[Tapannenusm ypoBHs NOTOKOB. KOrepeHTHOCTh KAII-NIaMsATH B MHOTOSIIEPHBIX
cuctemax. Peannsanus korepeHTHOCTH K311 B anroputmax MSI u MESI.
JloxHBII 0OMeH.

19

Opranu3zanusi oOMeHa JaHHBIMH B TIPOIIECCOPHBIX cucTemMax. MHTepdeich
nepeaadr JaHHBIX U MUHHBIN 00MeH. CriocoObl opraHu3amui apOuTpaxka u
MOBBIIICHHS 3G (HEKTUBHOCTH IIMHHOTO 0OMEHa.

20

CriocoObI MOCTPOEHUS M OPTaHU3ALUHN CUCTEM BBO/Ia-BBIBO/IA C COBMECTHBIM U
BBIJICJICHHBIM aJJPECHBIM IIPOCTPAHCTBOM. Pean3anuu noaxkIoYeHus 1 onpoca
nepugepuiHbIx ycrpoiicTB. [Iporeccopsl U KaHalbl BBOJA-BbIBOJA
UHpOpMaLIUH.

21

[IprMepsl COBPEMEHHBIX apXUTEKTYP MUKPOKOHTpOJIIepoB Ha npumepe PIC u
ARM. OneparmoHHbIe CUCTEMBI IJ1s1 BCTpanBaeMbIx cucteM. CriocoObl
MPOTPaMMHUPOBAHMS U OTJIAIKKU MUKPOKOHTPOJIEPOB, ucnoyib3oBanue JTAG

22

ApPXUTEKTYpa COBPEMEHHBIX MPOU3BOUTEIBHBIX CUCTEM OOILEro Ha3HAYCHUS
Ha npuMepe X86 U BBICOKONPOU3BOAUTEIBHBIX MpouieccopoB ARM.
Oco0eHHOCTH BKIIIOYEHUS M pabOThI IEPCOHATFHOTO KOMITBIOTEPA.

23

Knaccudukanus napaiienbHbIX BBIYACIUTENBHBIX CUCTEM. APXUTEKTYPBI
rpadgudeckux nporeccopoB. CUCTEMBI ¢ 00IIIEH U pa3iesieMoil TaMsAThIO.
KnacrepHbie napamienbHbie cucTeMbl. HeTpaIuimoHHbIe BEIYUCITUTEIH:
MallliHa, yrpasisieMasi IOTOKOM JIaHHBIX, CHCTOJIMYECKHE BEIYHCIUTEIbHBIC
CHCTEMBI.

24

Criocobbl M TMOAXOABI K BBIYHCICHHIO 3(P(PEKTUBHOCTH BBIYMCIUTEIBHBIX
cucteM. 3akoH Awmjana W pa3dop HECKOJNBKHX NpuUMepoB. IlepcriekTHBBI
Pa3BUTHS MIPOLIECCOPHBIX CUCTEM U UX COBPEMEHHBIE IPOOIIEMBI.

4.2. TlpakTuyeckue 3aHSATHSA
He npedycmompeni




4.3. JlaGopaTopHble padoThI
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1 4 | Pa3paboTka apu(pMETHKO-TOTHIECKOTO YCTPOMCTBA U TECTOBOTO OKPYKCHHUS

JUISL IPOBEPKU €0 paboThI.

1 2 4 | Peanu3anust OJIOKOB pETUCTPOBOTO (paiiyia, NCIOIb30BAHUE MTOTYUECHHBIX
MoJlyJIel AJis peanu3aluyd TPUMUTUBHOTO IPOrpaMMHUPYEMOT0 YCTPOICTBa.
Peanu3anus MHAWBUIYaTBbHOTO 33JaHUS 110 HATUCAHUIO TBOMYHOM MPOrpaMMbl
JUISL CIIPOEKTUPOBAHHOTO YCTPONCTBA.

3 4 | Peanuzanus aekojepa MHCTPYKUUN JJi OTHOTAKTHOTO MPOLIECccCopa C
apxutektypoil RISC-V.

5 4 4 | Pa3paboTka TpakTa JaHHBIX IIpolieccopa U 00BbEAUHEHHE €T0 C AEKOJepOM
WHCTpYKIMi. Hamrcanue u mpoBepka HHINBUYaTbHOTO 33/IaHUS HA S3bIKE
accembnepa RISC-V.

5 4 | Peanmm3anus 010Ka 3arpy3Kd U COXpPAHEHUS JAHHBIX B IMAMSITH.
6 4 | Peanuzanus moACUCTEMbI IPEPHIBAHUS
7 4 | Peanu3aius moJCUCTEMBI BBOJIa BBIBOIA U 100aBIIeHNE TIepru(epuitHbIX
3 YCTPOMCTB
8 4 | [IporpaMMupoBaHue CUCTEMBI Ha si3bIKe C, BBIOJIHEHNE UHAUBUIYAILHOTO
3aJlaHus
4.4. CamocTosiTeIbHAs1 pa0d0oTa CTY/ICHTOB
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4 CaMocTosTenbHOE U3yUYEeHHE JOMOJIHUTENBHOM JIUTEPATYPhI 10 TEMaTHKE
1a00paTOPHBIX pabOT

1 |4 [Toaroroska k JIP

2 BrimonHeHo BXosIIee TECTUPOBAHNE

1 BrImonmHeHNE YacTH caMOCTOSTEIBLHOTO 3a/1aHuUs

4 CaMocTosTenbHOE U3yUYEeHHE JOMOJHUTENBHOMN JIUTEPATYPhI 10 TEMATHKE
1a00paTOPHBIX pabOT

2 14 ITonroroska k JIP

2 BrimonHeHue TecTUpOBaHUS

1 BrimonHeHne 4acTH caMOCTOATEIBHO 3a/1aHuUs

4 CaMocTosTenbHOE U3yUYEeHHE JOMOJIHUTENBHOMN JIUTEPATYPhI 10 TEMATHKE
3 1abopaTopHbIX padboT

4 IToarorosxka x JIP
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2 BeinonHnenue TectupoBaHUs
1 BeInonHenue yacTu caMOCTOSTENBHOTO 3aJaHUs
3 CamocTosaTenbHOe U3Y4YeHUE TOTIOHUTENBHON JIUTEPATYpPHI 110 TEMAaTHKE
4 n1a00paTOpHBIX paboT
4 [ToaroToBka K 3alIuTe CaMOCTOSATEILHOTO 33 JaHH
4 BeinonHeHne UTOroBoro TECTUPOBAHUS

4.5. IIpuMepHasi TeMaTHKAa KypCOBBIX padoT (IPOEKTOB)
He npeoycmompenul

5. IEPEYEHb YYEBHO-METO/JINYECKOI'O OBECIIEYEHUSA AJI5
CAMOCTOSTEJIBHOM PABOTHI
YueOHO-MeTOANYECKOE 00ECTICUCHHE ISl CAaMOCTOSITEIFHON paboThI CTYICHTOB B COCTAaBE
YMK npucrummuasl (OPHMOKC: https://orioks.miet.ru/):

L] qu6H0-MeT0anecxaﬂ peKOMeH,Z[aL[I/I}I K I/I3y‘-IeHI/IIO AUCHUITIIINHBI

° CcbulKM Ha IUTEpaTypy MO BCEW JUCLUIINHE

° JIJIs TIOATOTOBKM K TECTHPOBAHHSAM M B Ka4yeCTBE JOIMOJHHUTEIBLHOW JIMTEpPaTyphl
https://e.lanbook.com/book/241166

° JIJIs TIOBTOpPCHMSI MAaTEPHAJIOB JICKIIMHA ¥ BBINOJHEHUS WHIUBUIYaTbHBIX 3aJaHUAN
https://github.com/MPSU/APS-info

° Marepwuaibl JJ1s IOATOTOBKH K JIabopaTtopHbIM paboTtam https://github.com/MPSU/APS

6. IEPEYEHb YUEBHOM JINTEPATYPBI
Jlutreparypa

1. MuxkporporneccopHusie cpeactsa u cuctembl: Kypce nexmwmii / JI.H. bexnemuies, A.H. Opios,
AJL TlepeBep3es [u ap.]; MunucrepctBo oopa3zoBanus u Hayku P®, HanmonanbHbIi
uccnenoBarenbckuil yuusepeuretr "MUDT"; nox pea. F0.B. CaBuenko. - M.: MUDT, 2013. -
288 c. - ISBN 978-5-7256-0723-9
2. ApXHTeKTYypHI IporeccopHbix cucteM. [Ipaktuueckuii kypce / [lepeBepses A.JI., [Tomo M.T".,
CononourkoB A.Il.; MockBa: TEXHOC®EPA, 2024. — 398 c. + 10c. 1B. Bxi1. ISBN 978-5-
94836-714-9

7. HIEPEYEHDb ITPO®ECCHOHAJIBHBIXBA3 JTAHHbIX, THOOPMALIMOHHBIX

CIIPABOYHbBIX CUCTEM
1. Jlanw: DnexTpoHHO-OMOMMOTEUHass cucrteMa M3matenscTtBa Jlans. - CII6., 2011-. - URL:
https://e.lanbook.com  (mata  obOpamenus: 12.01.2026). - Pexum  gocryma: IS

ABTOPU3UPOBAHHBIX MOb30BaTened MUDT
2. IOpaiit: DnexTpoHHO-O0MOIMOTEYHAs cucTeMa: oOpa3oBaTenbHas miatdopma. - Mocksa, 2013
- . - URL: https://urait.ru/ (mata oOpamenus: 12.01.2026); Pexum nmocryma: s
aBTOPU3HMPOBAHHBIX Nosb3oBareneii MUIT.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

HaumenoBanue yuyeOHbIX
ayAMTOPHUI U MOMeLeHu
IJISE CAMOCTOSITEJILHOM
padoThI

OcHaneHHOCTh Y4eOHbIX
ayAMTOPHUI U MIOMeLeHU
IJISE CAMOCTOSITEJILHOM
padoThI

IlepeyeHb MPOrpaMMHOIO
ob0ecrieyeHust

VYuebnas ayauropust

KomneroTep ¢
MYJIbTUMEAUNTHBIM
obopyIoBaHuEM

Windows 10/11, 6paysep
(Firefox, Google Chrome);
Acrobat reader DC

JlaGoparopust anmapaTHBIX 1
nporpaMMHbIX cpeacts MY C

KomneroTepHass TeXHUKaA C
BO3MOXHOCTBIO IIOAKIOYCHUA
k cetu «MHTEpHET» M
o0ecreyeHrneM J10CTyIa B
DIIEKTPOHHYIO
nH(pOpMaIMOHHO-
00pa3oBaTenbHYIO Cpeay

HP ProCurve Switch 2824
JA4903A

ZyXEL omni LAN Switch G8
EE

Epson EB-G5600

Office 365
I10 Xilinx Vivado
Kpocc-xkommunstop GCC

ITomemmenue mis
CaMOCTOSATEIILHON PaboThI

KomnbprotepHas TexHuka ¢
BO3MOXKHOCTBIO MOJIKJTFOUEHUS
K cetu « HTepHeT» n
obecrieueHreM JIOCTyIa B
3JIEKTPOHHYIO
UH(POPMALIOHHO-
00pa30BaTeNbHYIO CpeIy
MUST

OneparmonHas
cucrema Microsoft Windows
Microsoft Office
Opayzep
Acrobat reader DC

9. ®OH/IbI OIEHOYHBIX CPEJCTB JIJIs IPOBEPKU ®OPMHUPOBAHHOCTH
KOMIOETEHIWWA/ITOJAKOMIETEHIIUN

®OC no noakommnereruu [1K-3.MIICullJIMC CriocoGeH k pacdeTy ¥ MPOEKTUPOBAHUIO
U(PPOBBIX CXEM Ha OCHOBE MHUKPONPOIIECCOPHBIX CHCTEM M MPOTrPAMMHUPYEMBIX JIOTHUECKUX
MHTETPAIbHBIX CXEM

@DOH]T OLIEHOYHBIX CPEACTB MPEJCTABIECH OTIAEIbHBIM JOKYMEHTOM U PAa3MEILIEH B COCTaBE
YMK aucuumimHb! 3JIeKTpOHHON HHpOpMamonHoi obpazosarenbHoit cpeast OPMOKC// URL:
https://orioks.miet.ru/

10. METOAUYECKHUE YKA3AHMUSA U151 OBYYAIOLUXCSA IO OCBOEHUIO
JAUCHUTNIJINHbI
10.1. OcoGeHHOCTH OpPraHU3aLMU MpoLecca 00yYeHust
B Hacrosmem Kypce marepuail IPEACTaBICH YEThIPbMsS MOAYJIsAMU. B mepBoM monyie
JAalOTCA OMPCACIICHUSA OCHOBHBIM TCPMHHAM U TMOHATUA, PACCMATPHUBAIOTCA HCIOJIB3YyCMbIC
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MHCTPYMEHTHI M OCHOBBI IM(poBoi apudmernku. OCHOBHAas YacTb MOJIYJS MOCBAILICHA
PacCMOTPEHHIO amnmapaTHOW peanu3aruu (PyHKIIMOHAIBHBIX OJOKOB MpoIrieccopoB. Btopoit
MOJyJIb  TOCBSIIEH  BONpPOCaM  apXHUTEKTYphl U MHKPOAPXUTEKTYphl  MPOLIECCOPOB,
paccMaTpuBalOTCs pa3iIMyuHbIe CIOCOOBI TOCTPOCHUS MPOrPaMMHUPYEMBIX YCTPOUCTB, AA€TCs UX
kjaccudukanua. TpeTuil MoIysb 3aTparuBaeT BOMPOCH OPraHU3aIUHU MPOLIECCOPHBIX CHCTEM:
namsTh, IKUHEI OOMEHa JJaHHBIMH, CHCTEMa BBOJA-BbIBOJa. B yeTBepTOM MoOzyne pa3duparorcs
KOHKPETHBIE TPUMEPBl COBPEMEHHBIX apXUTEKTYp MPOLIECCOPOB, MPOLECCOPHBIX CHCTEM M UX
peanu3anum.

Marepuansl MOAyJIeH MHKAINCYIUPOBAHBI IPYT B ApPYyra, TO €CTh, UL U3yYEHUS BTOPOTO
MOJ1yJIsl, IPEIBAPUTEIHHO HEOOXOJUMO U3YUUTh MEPBbIH, 1715 U3YUYE€HUS TPETHEro — BTOPOH, AJis
YETBEpPTOro — TpeTuil. TeopeTuyeckue 3aHATUA MO MOAYJISIM 1 — 3 3aKkpemsitoTcs npu
IpoBeJCHNN J1abopaTopHBIX paboT. HacrosTenbHO peKOMEHIyeTcs  BBIIIOJHUTH  BCE
naboparopHble padOThl, HO AJIs TMONYYEHHs JAOMYycKa K 3K3aMEHY HEOOXOIUMO BBIMOJIHHUTH
MUHHMYM TIepBble 4eThIpe. BpImonHeHne Kaxaoil m1abopaTopHO pabOThl COCTOMT U3
CJICAYIOIIMX COCTABIISIOLINX:

— BBINIOJIHEHUE UHIMBUIYaIbHOTO TEXHUYECKOT0 3aJaHus TI0 TEMATHKE JIabopaTOpHOU paboThI
— TOJTrOTOBKa K Ja00paTopHOil paboTe, H3ydeHnEe METOINYECKIX MaTepHajIoB;

— BBINOJIHEHUE UHANBUYaIbHOIO TEXHUUYECKOTO 3aJ]aHUs IO TEMATUKE JIaOpaTOpHON pabOThI
— BBINOJHEHUE JabopaTopHOIl paboThI (pa3paboTka yCTPOUCTBA);

— IpoBepKa pa3paboTaHHOIO YCTPOMCTBA C MOMOIIBIO TECTOBOTO OKPY>KEHUS WM CTIeUaIbHON
IPOrPaMMBl;

— 3ammTa JJabopaTopHON PabOTHI.

DaKTHYECKUM PE3YJIHTATOM KaXIOW MPOJCITAaHHOW JIabopaTOpHOW paboThl OymeT Ko,
HamnMCcaHHBIA Ha s3bike SystemVerilog. OGyuaromuiicss B OyayiieM OyaeT co3aaBaTh CIOKHBIC
CUCTEMbI, OIHCHIBAEMbIE ThICSIUaMU CTPOK Kkoja. s TOro 4YtroObl B HUX JIETKO OBLIO
OpUEHTUPOBATHCS, JOMyCKaTh MEHBIIE OIMOOK M OBICTPO OTJIAXHUBATHCS, HEOOXOIMMO
coOmonaTh CTHIb HamucaHus koja. CTyOeHT MOJDKeH NpUACepKUBATHCS JHOOOTO CTHIIA
HalMCaHUs KOAa, HO OH JOJDKEH OBITh €IMHBIM BO Bcex paborax. B ciywasx momHou
(GyHKINOHATIBHON pabOTOCIIOCOOHOCTH, HO IIPU OTCYTCTBUHU CTPOTO OT(HhOPMAaTHPOBAHHOTO KO/
OIICHKA MOXET OBITh CHUKCHA.

B mpouecce BbInosHEHUsT pabOTHI MpenojiaBaTeilb MOMOTaeT CTy/AE€HTaM, OTBedas Ha UX
Bonpochl. Ilpexxae, yem o0OpaTuThbCs 3a TMOMOLIBIO MpenojaBaTelisi, PEeKOMEHIyeTcs
pelBapuTeNbHO CHOPMUPOBATH COOCTBEHHOE MHEHHE MO0 MHTEPECYIOLEMY BOIpOCY, U, MpHU
HEO0OXOUMOCTH, KOPPEKTHPOBATh €ro, BBHICIYIIAB COBETHl mpernojaBatens. He momyckaercs
3aBepILaTh J1adOpaTOpHyI0 paboOTy TOCPOYHO, €CIIM HE BBIMOJIHEHBI BCE 3a/1aHUS U HE TOJTYYEHBI
HeoOXxonuMmble pe3ynbTaThl. lloaTBepikaeHneM paboTocmocoOHOCTH J1000H  J1abopaTtopHOn
paboTbl sBiseTcs MO0 BpEeMEHHas AMarpamma, Ju00 KOJ HpOrpaMMbl, 3allyCKaeMblii Ha
pa3paboTaHHOM YCTpPOHCTBE.

3amura JabopaTopHON pabOTHl MPOXOAUT JUOO B CBOOOJAHOE OT BOMPOCOB BpeMs Ha
TEKyIeH WM Cclenyroneld adopatopHoir paboTe, MO0 BO BpeMs KOHCYJbTAIMi. 3ammra
COCTOMT U3 JIEMOHCTpAlluu paboThl YCTPONCTBA, TO €CTh BPEMEHHOW JAMarpaMMsl, 100 3ammycka
MOATOTOBJICHHOU MporpaMMbl. CTYJIEHT paccKa3bIBaeT O XOJI€ MPOJIeTIaHHON paboTe, OCIIe Yero
C TperojaBaTelieM BezeTcs Oecena, B Mpolecce KOTOPOW TMOCIEAHUN Y3HAET O BO3MOXKHBIX
IyTSAX PELICHUs 3a/1a4M, BHIOOPE MOAXO0I0B K peann3anuu. Takke 3a1al0Tcsi BOIPOCHI, KOTOPhIE
MOTYT HE OTPaHUYMBATHCS TOJILKO MaTEpUAIOM 3allUIIaeMol paboThl, HO U PACHPOCTPAHATHCS
Ha JICKLIMOHHBIM MaTepuall [l 3aKpeIUICHUs TeOpPeTHMYeCKuX 3HaHuu. [Ipenonmasarens MoxKeT
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COCTOHT M3 JIEMOHCTpaIMu paboThl YCTPOUCTBA, TO €CTh BPEMEHHOH AUarpaMMEl, Tu00 3amycKa
HOrOTOBJIEHHOH nporpamMmbl. CTYIEHT paccKasblBaeT 0 XOJ€ IPOJIeNaHHON paboTe, IOCIE YeTo
¢ mpemojaBarelieM Ben&Tcs Oecela, B Ipoliecce KOTOPOH IOCIENHUMA y3HA€T O BO3MOXHBIX
IyTSX PEIICHUs 3a1a4d, BEIOOpE ITOIXO00B K pealn3anuy. TaKxe 3aJaroTcs BOIPOCH, KOTOPEIC
MOTYT HE OTPaHHYHUBATHCS TOJBKO MAaTEpPHaIOM 3alUINAeMO paboThl, HO M PacpOCTPAHSTHC
Ha JIEKIUMOHHEIA MaTepuas Ui 3aKpeIUIeHHs TeOpeTHdeckux 3HaHui. IIpenomaBaTens MOXeET
IPEeIIOKATh MOIU(UIHAPOBATh WX I0paboTaTh OTHCIbHBIE JJIEMEHTHI YCTPOMCTBA C IIETBIO
yIIy4IIeHus, THOO ¢ HEeNbI0 IMPOBEPKH YCBOCHHOro MarepHaina. IIpm HeymoBIETBOPHTENBHOM
[OJTOTOBKE CTyIEHTa 3ammTa JabopaTopHOW paboThl OTKJIaAbIBacTCs Ha APYroW JEHb.
«JloyunBaHWe» W TOBTOpHAS 3aIlWTa OTJIOXKEHHOH pabOoThl Ha TEKYINEM 3aHATHH HE
JICTIyCKaeTCsl.

Jlns 3aKpeluieHus MOJYYeHHBIX 3HAHWH M B KadyecTBE IPAKTHYECKOM COCTABJIAIOIIEH
HOATOTOBKA CTYJACHTOB, WMH BBIIOJNHSIIOTCS CaMOCTOATENIbHBIE pabOTBl IO TEMATHKE
nabopatopHbsix pabor. CamMocTosTenbHBIe paboThl MOTYT IIPOXOAMTH KaK ayIJUTOPHO (B
ayJIUTOpHUs UIA CaMOCTOSTEIBHON IOArOTOBKHM) Tak u JgoMa. CaMocTosATenbHBIE PabOTHI
BKJIIOYAIOT B ce0S MCITOJh30BaHUE MPAKTUYECKUX HABBIKOB IIPH pacyeTe JaHHBIX, ITOJy4YEHHBIX
He, JTabopaTOpHBIX paboTax, HO 0e3 IOMOINM IPENOAABATEN U BBIIOJIHSIIOTCA KaXKIbIM
CTYIACHTOM WHIUBHIYaTbHO.

KputepueM OIIGHKH CaMOCTOSTENbHBIX paboT SBISIETCS COBOKYNHOCTh JAHHBIX,
peaTi30BaHHBIX U MPOJEMOHCTPHPOBAHHBIX B K&XKIOM KOHKPETHOM CIIydae.

[ToyveHHble 3HAHUS Ha JISKIUAX, a Takke Ha J1aOOpaTOpHBIX paboTaX, MCIOJIB3YIOTCS
CTYZICHTaMH{ TP BBIIOJIHCHHN WHIUBUIYaIbHOIO 33[JaHUs, a TAK)KE HAIMCAHUM BBITYCKHEIX
' KBaIM(HUKAIMOHHEIX paboT. OIBIT, MOyYeHHBIA CTyIEHTaMH IIPH BBITOJIHEHUH J1a00paTOPHBIX
paboT, HECOMHEHHO, IPUTOIUTCS IIpU padoTe IO CHEIUATBHOCTH.

10.2. CucTrema KOHTPOJISI H OLICHHMBAHMS

JIIst OIEHKM YCIIEBAEMOCTH CTYASHTOB IO AWCIMIUIMHE HCIIONB3YETCS HAaKOMMUTEJbHAs
OaJuTbHasI CUCTEMA.

bBajmamMu OLEeHHUBAIOTCS: BBITOJIHEHHE KaXXIOTO KOHTPOJBHOIO MEPOIPHATHS B CEMECTPE
(B cymme 70 6amoB) u craga sk3ameHa (30 6ayioB).

[To cymMe GaioB BHICTABJSIETCSI UTOrOBas olleHKa 1o mpexMery. CTpykTypa u rpaduk
KOHTpOJILHBIX Meponpusituit qocryneH B OPMMIOKC// URL: http://orioks.miet.ru/.

PA3PABOTYHUKH:

Crapmuit npeniogaBatens Mactutyra MIICY /A.I1. ConomoBHUKOB/
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Pabowas mporpamma mucHumIHHED «MHUKpOTIPOLIECCOPHBIE  CPEACTBA M CHCTEMEDY 1o
HampaBICHUIO  moAroToBku  11.03.01 «Pammorexnuka», HampaeeHHOCTH (mpodmmo)
«IIpoextuposanne PanuOMHPOPMAIIMOHHBIX CHCTEM ) paspaborana B Uucturyre MIICY u
yrsepineHa Ha 3acenanuu Y C Uucturyra MIICY «22% sHB ‘pﬂ 2025 r., mporokon Ne 5.

Hupexrop Uucturyra MIICY — /A.JL. TTepeBep3en/

JINCT COI'JIACOBAHUSA
Pa6ouas mporpamma cormacosana ¢ Llentpom moxrotoskm x axxkpemuTamuu u HE3aBHCUMOM
OILIEHKH Ka4eCcTBa

~

Hagansauk AHOK /M.M. Huxynuna /

PaGovas mporpamma cornacosana ¢ 6u6imorexoit MUDBT

/ HupexTop 6ubIHOTEKH ﬂfj/f /T.I1. ®unurnmoza /
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