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1. OBIIUE CBEJAEHUA

YueOHast OUCHUIUIMHA «YCTPOWCTBO M COCTaB BBIYUCIUTENBHBIX CPEICTB» M3ydaeTcs B
IIEPBOM CEMECTPE.
KypcoBas pabota — He mpeaycMOTpeHa.

1.1. dopma npoMEeKyTOUHOU aTTECTaLUU:

OK3aMCH.

[Ipy mpoBeneHUM NPOMEKYTOUHOHN aTTecTaluy MpUMeHseTcss MeToluKa MCIO0JIb30BaHUS
O0aUIbHO-pEHTMHIOBOM  CHCTEMBl ~ IpPU  pealM3allid  OCHOBHBIX  NpPO(eCCHOHAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM BhICIIEr0 oOpa3zoBanus MHCTUTYTa MHOOPMAITMOHHBIX TEXHOJIOTUN U
uu@posoit Tpanchopmannu, noanucanHas 08.04.2024 nupexropom NN TullT Yukynossim 1U.M.

1.2. Mecro yueOHoi nuctmuiubbl B cTpykType OITOIT

VyeOHas MUCHMILINHA «YCTPOWCTBO M COCTaB BBIYMCIUTEIBHBIX CPEICTB)» OTHOCHUTCS K
00s13aTeNbHOM YaCTH MPOrPaMMBI.

OcHOBOW  Jnsi  OCBOGHHUS  TUCIHUIUIMHBI  SIBISIOTCA  PE3yNbTaTbl  OOydeHHS IO
IPEALIECTBYIOIMM JUCIUIUINHAM U TPAKTHKAM:

— «HdopmaTHKay,

- ««IporpamMmupoBaHye Ha SI3bIKAX BBHICOKOTO YPOBHS.

Pe3ynbrarel 00ydeHus Mo yueOHOM TUCHUIIINHE, UCTIOIB3YIOTCS MPU U3YYEHUH CIEAYIOIMX
JUCLMIUIMH U MPOXOKAECHUS TPAKTHK:

— [TpoekrrpoBanue NHOOPMAITMOHHBIX CHCTEM

- CereBble TEXHOJIOTUH

- NudopmanrnonHas 6€301acHOCTh U 3alMTa WHPOPMALIHH.

PesynbTathl ocBOeHUsI y4eOHOW MUCHUILIMHBI B JalbHEWIEM OymayT MCHOJIB30BAHBI MPHU
MPOXOXKJICHUU TIPOU3BOJICTBCHHONW TPAKTUKA WM BBIMOJTHECHUU BBITYCKHOW KBaTH(MKAIIHOHHON
paboTHI.

2. IEJH U IVIAHUPYEMBIE PE3YJIbTATBHI OBYUYEHUS IO
JUCLIMILIMHE

Lensamu oCBOCHUS  NUCLUILUIMHBI «YCTPOMCTBO M COCTAB BBIYMCIUTENbHBIX CPEICTBY»
ABJISIFOTCSL:

- MU3Y4EHHE APXUTEKTYPHBIX MNPUHUIMUIOB MOCTpoeHUss OBM U BBIYMCIMTENBHBIX
CUCTEM U YCTPOUCTB;

- MIPAKTUYECKOE MCIIOJIb30BAHUE CUCTEMBI KOMaH/ MpoLieccopa 3alaHHOro CEMENCTBA;

- M3ydeHUE TEXHUUECKUX MPUHIUTIOB (GOPMUPOBAHUS APXUTEKTYPHI BBIUUCIUTEILHOM
CHUCTEMBI;

— dopMHpOBaHME HABBIKOB CPABHUTEIBHOTO aHalW3a (YHKIMOHATBHO-TEXHUUYECKHX
BO3MOXXHOCTEl BBIYMCIMUTEIbHBIX MallMH, KPUTHUYECKOIO aHaiu3a TpeOOBaHUN K ammapaTHoON
YacTU BBIYMCIUTEIBHOW MIAT(OPMBI, 33J€HCTBOBAHHONW MpU Pa3BEPTHIBAHUU U SKCILIyaTallMU
ABTOMAaTHU3UPOBAHHOW MH(POPMAITMOHHON CHCTEMBI;

- (dopMUpOBaHUE HABBIKOB MPAKTUYECKOTO TPUMEHEHUS BBIUHUCIUTENbHBIX YCTPOUCTB
U CHCTEM Pa3IMYHbIX aQPXUTEKTYp MPH MPOESKTUPOBAHUU UH(POPMAIMOHHBIX CUCTEM;

- pasBuTHE TNPO(ECCHOHATBHBIX KOMIETEHIHH B 00JacTH HHU3KOYPOBHEBOTO
porpaMMHUpPOBaHMs Ha si3bike AcceMOuiep;




- dopMHpoBaHuEe y 00ydaroIMXcs KOMIETEHLUH, YCTaHOBJIEHHBIX 00pa3oBaTeIbHOMN
nporpammoii B coorBerctBuu ¢ @I'OC BO 1o naHHON AMCHUIIIMHE.

Pe3ynprarom o0ydeHus MO AMCLUMIUIMHE SIBJISETCS OBJIAJICHUE OOy4JarolMMUCS 3HAHUSIMU,
YMEHMSIMU, HaBbIKAMH U OIIBITOM JESATEIbHOCTH, XapaKTepU3YyIOIMMHU Ipolecc GopMUpOBaHUS

KOMIIETCHLIUN U OGCCHC‘-II/IBaIOIJ_II/IMI/I JAOCTHIKCHHUC TINIAHHUPYCMBIX PC3YJIILTATOB

VI CITUTIJINHEL.

2.1.

OCBOCHMU A

cDOpMI/lpyeMI)IC KOMIICTCHIIMHY, HMHAHWKATOPbI JOCTIDKCHUA KOMHCTCHLIHﬁ,

COOTHECEHHBIE C IVITAHUPYEMBIMU pe3yJibTaTaMU OOy4Y€HHs IO JIMCLMIUIMHE:

Koa nu HammMeHOBaHMe

KOI[ U HAMMECHOBAaHUE

[InanupyeMble pe3yJabTaTbl 00y4e HUS

HHINKATOPa
KOMIIE Te HITHH 0 OUCUUNIUHE
AOCTHIKEe HUSI KOMIIe Te HIIUH
OIlK-2 NA-OIK-2.1 — IlpumensieT coBpeMeHHbIE TEXHOIOTHH
Crnioco0OeH NMOHUMATh Ornmcanne 0a30BbIX MPHHIAIIOBR cbopa, MOArOTOBKH, XpaHEHHS JTaHHBIX.
HPYHIMIBL  PaOOTHI COBPEMEHHBIX — Ilpeanaraer onruMaJbHbIE

COBPEMEHHBIX
MH(DOPMATIMOHHBI X
TEXHOJIOTHA H
NpPOrpPaMMHBIX CPEICTB, B
TOM YHCIIC
OTE4YECTBEHHOI0
NpOM3BOJICTBA, U
UCTIONB30BaTh MX MPH
peleHnn 3a1a4y

WH(OPMATIMOHHBIX TEXHOJIOT UM
cOopa, TIOATOTOBKH, XpaHCHHS U
aHaJIM3a JTaHHBIX; PUMEHEHHE
OCHOBHBIX CTIOCOOOB
npeICTaBJICHNS HHPOPMAIIK B
COOTBETCTBHH C TIOCTABJICHHON
3aja4ei

TEXHUYECKHE PEIICHUS 10 BEIOOPY
MPOrpaMMHO-aINAPATHBIX CPEACTB JJIS
cOopa, MOATOTOBKY, XpaHCHHS U
aHali3a JAHHBIX.

— OueHuBaeT NpaBOMEPHOCTH U
3 HEKTUBHOCTH TPUMEHEHUSI
3a/IaHHBIX CTIOCOOOB IPEICTABIICHHS
nHDOpMaIMK B COOTBETCTBHH C
MIOCTABJIEHHOHN 3aJ1aueil.

npodecCcHoHaTBHON

JeSITeNIbHOCTH

OIIK-5. NJI-OI1K-5.1 — Kpuruuecku 1 caMoCTOSTENBHO
CriocobGen VYyeT nananu3 TpeOoBaHuMit OLICHMBAET TPeOOBAHMA 3aKa34UKa K
MHCTaJUTPOBATh IPOrpaMMHO-aIAPaTHBIX cocTaBy ¥ (PYHKLMOHAIIHHBIM

NPOrpaMMHOE U
ammapaTHoe o0ecrieyeHre
JUTSI 'HPOPM AITHOHHBIX 1
ABTOMAaTH3UPOBAHHBIX
CUCTEM

w1aT(OpM IS MHCT AU
NPUKJIaTHOTO TIPOrPaMMHOTO
obecrnieueHust
MH(POPMAIMOHHBIX |
aBTOMATH3MPOBAHHBIX CUCTEM

BO3MOKHOCTSIM aIMapaTHOTO
obecrieueHust JJ1s1 MPOEKTUPYEM Oi
MHQOPMAIMOHHON CHCTEMBEI.

— IlpuMeHseT 3HaHus apXUTEKTYPHBIX
NPUHIMIIOB TocTpoeHnss DBM u
BBIYUCIIATEIIHHBIX CHCTEM TPH aHAJI3E
TpeOoBaHMii 3aKa3yrKa K
MPOEKTUPYEM O MHGOPM ATTMOHHON
CUCTEME.

— @OopMHUPYET TEXHUIECKOE
MPEIJIOKEHHUE 110 CTPYKTYPHOMY
COCTaBY U (PyHKIIMOHATILHOMY
HATIOTHEHUIO aTNapaTHOro
obecrnieuenusi, TpeOyemMoro Jis
OpraHM3alMi BBIYUCIUTEILHOTO
nporecca.

N-OI1K-5.2

Y cTaHOBKa CUCTEMHOTO U
NPUKJIaTHOTO TIPOrPaMMHOTO
obecnieueHus, CpeiCTB
pa3paboTku MHOOPM AIMOHHBIX

¥ aBTOMATH3UPOBAHHBIX CHCTEM

— Texanueckre 0OOCHOBAHHO BHIOMpAET
¥ KOMIUIEKCHPYET TPOrpaMMHO-
amnmapaTHbIe CpeICTBA B
ABTOMAaTHU3UPOBAHHBIX
MHPOPMAIMOHHBIX CUCTEMaX.

— OnmpenenseT KI0YeBbIe TPeOOBAHMS K
COCTaBY BBIUHCIIHTEIIHHBIX CPEACTB U
HEO00XOIMMOTO TIepHU(He PUIHOTO
00opy1oBaHUS.

— BnaneeT TeXHOIOTSIMU




Kox v HaumeHOBaHUe
Kox n HammMeHOBaHMe IlnanupyeMblie pe3yJbTaThbl 00yde HUS
HHIHKATOpa

KOMII€ TCHIINHN mo 0ucuunﬂune
JOCTHKECHUS KOMIIE€ TC HITHHU

HU3KOYPOBHETO TPOrpaMMUpPOBAHHS
Ha s13b1Ke AccemOIep.

NJ-OIIK-5.3 Vcnons3oBaHue — BriOupaet cocTaB u XxapaKTepUCTUKA
MHCTPYMEHTOB JJIs1 YCTAHOBKH, BBIYHUCIIMTEIILHBIX CPELICTB B
COINPOBOXKICHUS U 3aBUCHUMOCTH OT TpeOOBaHMUII K
aJIMMHUCTPUPOBaHUA 0a3 pa3pabaTbiBaeMOii 0a3€ JaHHBIX.
MaHHbIX — BraneeT HaBbIKAMM YCTAHOBKU U

aJMUHUCTPUPOBaHKs 0a3 JaHHBIX.

— OnruMmupyeT cocTaB U
XapaKTEePHUCTHKH BBIYHCIIUTEIIEHON
w1aT(OPMBI TIPU SKCIUTyaTALN
BBICOKOHATPYKCHHBIX TPWIOKCHHI 1
00paboTKe «OOJBIIHX TaHHBIXY.

OIIK-7 WJI-OIIK-7.1 — IlpennmaraeT TeXHMYECKH

CriocoOen ocymiecTBiaTh | Omricanue KpUTepreB BHIOOpa 00OCHOBaHHBIC PEKOMCHIIAIMH 110
BbIOOp TaTdopM u MpOrpaMMHO-aMNapaTHBIX no0opy MporpaMMHO-armapaTHBIX
MHCTPYMEHTAJIbHBIX cpelcTB MH(POPMAIMOHHBIX CPEeJICTB IS peall3aliy TpeOyeMoi
NporpaMMHO-aIMapaTHBIX | PECYPCOB MHPOPMAIMOHHON CHCTEMBI.

CpCACTB Ul peaJin3aliii — Onpez[emleT JOCTWXKHUMOCTB 3aJaHHOTO
HH(POPMATMOHHBI X 3aKa34YMKOM OBICTpPOCHCTBYS

CHCTEM BBIUHCJIUTEIHHON TIAT(MOPMBI, HCXOS

M3 COCTaBa M TEXHUYECKHUX
XapaKTePHUCTHK €€ KOMIIOHCHTOB 1
MPOrpaMMHO-aINAPATHBIX CPEACTB.

— CaMOCTOSTEILHO OLICHUBAET
TPHTOTHOCTH MPOrPaMMHO-
amnmapaTHBIX CPEJCTB BBIYHCIIUTCITHLHON
m1aT(hOpMbl HA COOTBETCTBHUE
3aJIaHHBIM KPUTCPHUSIM.

3. CTPYKTYPA M COJAEPKAHUE YYEBHOW JUCIUILIVHBI

OOmast TpynoEMKOCTh y4€OHOM TUCIUILIMHBI 10 y4eOHOMY IIJIaHy COCTaBJISCT:

no ouHou ¢hopme 00yyerus — 4 3.e. 128 yac.




THI

CrpykTypa y4eOHOUW TUCIMIUTMHBI IJIT OOYJarONIUXCsl 10 BUIAM 3aHs

3.1.

CTpykTypa W 00b€M IHCHUILUTHHBI
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3.2.

CrpykTypa y4eOHOW NUCIMILTMHBI JIJI O0yJaromuxcs 1o pa3ziesiaM M TeMaM JUCIMIUTUHBL (04Has Gopma oOydeHus )

IInanupyemble
(KOHTpOIHpYyeMBbIe)

Buabl yueOHoit padoThI

KonrakTHasi padora

Pe3yIbTATHI o = Bunbl 1 popMbI KOHTPOJIB HBIX
OCBOEHHS: © " E = & % MeponpusiTUH, o0ecleYyuBAIOLIHE IO
KOLl(bl)“ HaumeHoBanue pasjeios, TeM; g = g E z g S :‘; 5 o COBOKYIIHOCTH TeKYIIMii KOHTPO/Ib

(l)opMﬂpyeMﬂn(flx) (hopma(bl) MPOMEKYTOUHOH aTTECTALHH = § 5 |8 £5 § “ E g yCIIeBAEMOCTH;
KomneTeHuMH(ii) n =) = 2 gi E g =g £ s (OpMBI NPOMEKYTOUHOr 0 KOHTPOJIS
MHHKATOPOB g 2% 8825 £ s | S S yCIeBaeMocTH
JAOCTHIKE HUSI ) 2z |’z 35 =&¢ <=
KOMIleTe HIuii = Hs |Sa=d RE O &
IlepBbIii cemecTp
OIIK-2: Pazngea |. ApxuteKkTypa u OpraHu3alHOHHAN CTPYKTYpa 4 4 6 10 @DOpMBI TEKYIIIETO KOHTPOJIS
NJ-OIIK-2.1 uugposoii IBM no paszedny |:
OIIK-5: Tema 1.1 1 1 1. TecTWpoBaHME 1O TeMaM
NJ-0OIIK-5.1 ApXHUTEKTYpa U CTPYKTYpHAsI OpraHM3aIys KOMIbIOTEPA. paznena |,
NJ-0IIK-5.2 2. KOHTpoNbHas paboTa Mo TemMaM
N-0OITK-5.3 Tema 1.2 1 1 paznena I;
OIIK-7: CTpykTypHBIi cocTaB 1Hpposoii IBM. 3. moaroroBka K  JlabOpaTOpHOM
NJI-OIIK-7.1 TeMma 1.3 2 2 pabore pasznena I;
dopMaThI peICTABICHUS JAHHBIX. ApU(DMETHIeCKHE OCHOBBI 4. TMCHMEHHBIN OT4YET c
DBM. pe3yJibTaTaMU BIIIOJTHEHHOTO
JlabopaTopras pabora Nel.1 6 4 OKCTICPUM CHTAJTLHO-
Omymsipst paboTsl MuKporporieccopa Intel x86. NPaKTUIECKOro  3aJanus Uit
[IporpaMmmupoBaHie B MAIIMHHBIX KOJAX AJISI apXUTEKTYPBI CaMOCTOATEJIbHOW  paboThl  TIO
Intel x86. Pacuér aprpmMeTHIECKOro BEIpaKEHHS CPeICTBAMHE TeMam pasjena I
yruwmrbl Debug B amymsitope D-Fend Reloaded. 5. ycTHoe cobece0BaHme fo
pe3ysbTaTaM BBITIOJTHEHHOM
Tema 1.4 ] 2 CaMOCTOSTENILHOW  paboThl  TIO
OueHka TEXHHMYECKHX XapaKTEepUCTHK armapaTHOTo TemaMm paszena |;
obecrieueHusl BBIUHCIUTENIbHON TaT(opMbl (HaTpuMep, 6. moAroToBKa K dK3aMEHy 0 TeMam
[IEPCOHAJIBHOIO KOMIIbIOTEpa, ogHoIIaTHONH OBM, paszena |.
IUIAHIIETHOTO KOMIIBIOTEPA, BBIICJICHHOI'O CepBepa).
TecTupoBaHHE TEXHIYECKUX XapaKTEPHUCTHUK U BHIYHCIIUTEIIHLHON
a¢dexkTUBHOCTH 3aJaHHOH WIAT(QOPMEL.
OIIK-2 Paznen |1. AnnaparHoe odecrnieyeHHe BbIYU CIUTETHLHOTO 6 10 14 10 DOpMBI TEKYIIETO KOHTPOJIS
NJI-OI1K-2.1 npoiecca 1o paszeny 2
OIIK-5: Tema 2.1 1 1 1. pedepar mo pazgemny II;




IL1anupyemsbie
(KOHTpOIHpYeMbIE)
pe3yJibTaThl
OCBOCHHS
KoA(bI)
¢ opmupyemoii(bix)
KoMneTeHuuu (i) n
HHANKATOPOB
JDOCTHKe HUSI
KOMIIeTe HIMii

WJI-OTIK-5.1
WJI-OTIK-5.2
WJI-OTIK-5.3
OIIK-T:

WJI-OTIK-7.1

HaumenoBanue pa3jenos, TeM;
¢ opma(bl) NPOMeKYTOUHOH aTTEeCTALHU

Buabl yueOHoii padoThI

KonTakTHas padora

Jlekumnm, 4yac

IIpakTHyeckue
3aHSATHS, 4aC
JlaGopaTopHbIe
pa6orsl/
HHAUBHUIYaTbHbIE
3aHsATH, Yac

IIpakTHyeckas

NMOATr0TOBKA, Yac

CamocrosiTeIbHAS

padora, yac

CTpyKTYpHBIH COCTaB MUKPOIIPOIIECCOpA.

OcHOBHbIE XapaKTCPHUCTHUKN COBPEMCHHBIX MUKPOIIPOILICCCOPOB.

Tema 2.2
ApXUTEeKTypa CHCTeMBbI KOMaH]I IICHTPajIbHOTO MPOIIeCCcopa.

Tema 2.3

[IpyHIpIEI OpraHM3aIme MOACUCTEMEBI IAMSATH IHhpoBoii DBM.

Tema 2.4
[Tepudepuiiabie ycTpoiicTBa U armapaTHble HHTEPHEHCH.

JlaGopartopHast padora Ne 2.1
3HaKOMCTBO C TIPOrPaMMHpPOBAaHUEM Ha sI3bIKe Accemorep.

ApXuTeKTypa 1 cucTeMa KoMaH MUKpornporeccopa Intel x86.

Paspaborka nporpaMMbl OpraHM3alii BETBICHHHA U IMKIIOB
cpenctBamu TpaHcIsTopoB Accembnepa FASM u NASM.

JlaGopaTtopHast padora Ne 2.2

Pabora ¢ perucTpoBoii naMsThIO 1 cTekoM. KoHTpoib
COIEP)KUMOTO PETHCTPOBOM MAMSITH CPeJICTBAMH OTJIaTYHKOB
OllyDBG wu Edb-Debugger.

JlabopaTopnas pabora Ne 2.3

Paspaborka nporpaMmmbl 00padOTKH MaCCHBOB M OpTaHM3 AN
BBI30Ba NPOLIEYP CPEICTBAMH TPAHCIATOPOB AcceMObnepa
FASM u NASM.

Buab! u opMbl KOHTPOJIb HBIX
MeponpusiTuii, obecrneyuBaroLue 110
COBOKYIIHOCTH TeKYIIMii KOHTPO/Ib

yCIIeBAeMOCTH;
(opMBI IPOMEKYTOUHOI O KOHTPO.JISA
yceBaeMOCTH

2. TEeCTHPOBAHHE 10 TEMaM

paznena Il;

3. KoHTpombHas paboTa Mo TemMaM
paznena ll;

4. TmoAroTOBKAa K JIAOOPaTOPHBIM
paboram pasnena I,

5. NHCHMEHHBIN OTYET

pe3yJibTaTaMU BBITIOJITHCHHOTO
AKCIIEPUM €HT AJILHO-
NPaKTHIECKOro  3aJaHus
CaMOCTOSTEIJILHOU paboThI
no Temam pazzaena ll;

6. ycTHOe cobecenoBaHue
pe3ysibTaTam
CaMOCTOSATEJILHOU paboTh
no Temam paszena ll;

1. TMOATOTOBKA K 3K3aME€HY II0 TEMaM

paznemna ll;

8. mocemnieHue
MpOoQOpHEHTAIMO HHBIX
MEPOTPUATHUH;

9. y4acTue (JOCTIKEHHS) B
NpodeCCHOHATBHBIX KOHKYPCaX;

BBITOJTHE HHOM




IL1anupyemsbie
(KOHTpOIHpYeMbIE)
pe3yJibTaThl
OCBOCHHS
KoA(bI)
¢ opmupyemoii(bix)
KoMneTeHuuu (i) n
HHANKATOPOB
JDOCTHKe HUSI
KOMIIeTe HIMii

Buabl yueOHoii padoThI

KonTakTHas padora

o = Buab! u opMbl KOHTPOJIb HBIX
o s = - 2 %‘ MeponpusiTHi, 06eceuHBalNIHe 10
HaumeHnoBanue pasaelos, Tem; g g e |2 =2g E :, 5 o COBOKYIIHOCTH TeKYIIMii KOHTPO/Ib
¢ opma(b1) IPOMEIKYTOYHOH ATTECTALMH = § 5| % 5 § £ E = ycIeBaeMOCTH;
= = E ETE = E = E Ed (OpMBI IPOMEKYTOUHOr 0 KOHTPOJISI
g E = (8853 E £ % S ycIeBaeMocTH
= =5 R&E§ =8 |C&
Tema 2.5 4 1 10. Hay4Hast WWIHM NpaKTHIECKas
Omymsimus RISC-V nporieccopa. pabora.
Tema 2.6 6 1
Pazpabotrka nporpaMMbl — HHTEPaKTHBHOTO KOH(pHTIypaTopa
BBIUHCIIUTEbHON WIAT(OPMBI TI0 33]JaHHBIM TOXKEIAHUAM U
BO3MOXHOCTSIM 3aKa34HKa.
Pazgea |11. AnnaparHoe o0ecnieyeHue 17151 110 BbILICHUS 6 4 10 12 DOpMBI TEKYIIIETO KOHTPOJIS
BbIYHCJIUTEJIbHO W NPOU3BOAUTEIbHOCTH DBM no pazaeny Il1:
Tema 3.1 Opranmaims mapauieIbHbIX BBIYHCIICHHI. 2 1 1. pedepat no paznmeny lll;
Tema 3.2 4 2 2. TECTUpPOBAHME IO TEMaM paszeia
ArnmapaTHoe obecTiedeHre BbICOKOHATPYKESHHBIX Il;
BBIUHCIIUTEJILHBIX CUCTEM. 3. KOHTpolbHasi paboTa Mo TeMaM
JlabopaTtopnas padora Ne 3.1 4 2 paznema lll;
ABTOMaTHUECKOE pacTapajuiesiMBanre nporpamMmm Ha C- 4. moaroroBka K - 1abOpaTOPHBIM
HOJ00HBIX SI3BIKAX IPOrPaMMHUPOBAHMSL. paboram pasnena lll;
5. MMCHEMEHHBIN OTYEeT
JlabopaTopras pabora Ne 3.2 6 3 pe3yabTaTaMHU BBITIOJTHCHHOTO
PacnapannenBanve IMKIOB C UCTIONB30BAHUEM TEXHOJIOIMU SKCIICPUM CHTAJIbHO-
OpenMP u cranmgapra POSIX Threads. MPaKTUIECKOTO 3 [aHUSI
CaMOCTOATEJILHON paboTh
Tema 3.3 2 2 no Temam paszzaena lll;
[Ipumenenre rpaduaeckoro nporeccopa s BHITIOTHSHHUS 6. ycrHoe cobeceoBanme
HerpaUUeCKuX MapauieIbHBIX BIYUCICHUN (TEXHOJIOTHA pesyiabTaTaM BBITOJHCHHOM




IL1anupyemsbie
(KOHTpOIHpYeMbIE)
pe3yJibTaThl
OCBOCHHS
KoA(bI)
¢ opmupyemoii(bix)
KoMneTeHuuu (i) n
HHANKATOPOB
JDOCTHKe HUSI
KOMIIeTe HIMii

HaumenoBanue pa3jenos, TeM;
¢ opma(bl) NPOMeKYTOUHOH aTTEeCTALHU

Buabl yueOHoii padoThI

KonTakTHas padora

Jlekumnm, 4yac

JlaGopaTopHbIe
HHAUBHUIYaTbHbIE
3aHsATH, Yac

IIpakTHyeckue
pa6orsl/

3aHATHS, Yac

IIpakTHyeckas

NMOATr0TOBKA, Yac

CamocrosiTeJIbHas
padora, yac

CUDA u OpenCL).

Tema 3.4
I/IHCprMCHTbI AJIA OMYJEIMA U BBITIOJIHCHMA KBAHT OBBIX
Berarcyienmii (Quantum Programming Studio, QBoard).

Buab! u opMbl KOHTPOJIb HBIX
MeponpusiTuii, obecrneyuBaroLue 110
COBOKYIIHOCTH TeKYIIMii KOHTPO/Ib

yCIIeBAeMOCTH;
(opMBI IPOMEKYTOUHOI O KOHTPO.JISA
yceBaeMOCTH

CaMOCTOATEJILHON paboTh
no Temam paszaena lll;

7. MeTom TPOSKTOB MO TeMaM
paznena lll;

8. MOAroToBKa K 9K3aMEHY 10 TeMaM
paznemna lll.

DK3aMeH

32

DK3aMeH 10 OWIeTaM.
[IpomexyTouHas aTTecTamys
MPOM3BOJIUTCSI B paMKax OaIbHO-
peiiruaroBoi cuctembl. OlieHKa TI0
JIVCIMIUIMHE BEICTABISAETCA B
coorBeTcTBHM ¢ CHCTEMOM OLIE HUBaHMUS
Pe3yabTaTOB TEKYIIIETO KOHTPOJISA U
MPOMEKYTOUHON aTTECTAIMN.

HNUTOI'O 3a nepBblii ceMecTp

16

18 30

64




3.3.

Kparkoe conepkanve y4eOHOU AUCIMILIN HbI

Ne mm

HanvenoBanme paszgena m
TeMbl JTHCHUTILIMHBI

Conepkanne pasgesa (TeMbl)

Pazpea |

APXHTEKTYpPa H OPraHu3anmo

HHAasl CTPYKTYpa uudposoii IBM

Tema 1.1

ApXUTeKTypa U CTPyKTypHast
OpraHmsalysl KOMIBIOTepa.

[MonsiTne apxurexkTypsl IBM.

HudpoBbie 1 aHATOTOBBIE BHIYUCIUTEIILHBIE MAIIMHBIL.
AHanoroBbiil ¥ pPOBOH cUrHal — GOPMHUPOBAHKE U
o0paboTKa.

Teopema B. A. Korensaukoa. Knaccudpukamst 9BM no
HazHaueHno. Knaccudukamms OBM o (yHKImOHATEHBIM
BO3MOKHOCTSM. [IpuHImmel opranmaimm u cTpykrypa 9BM,
npeayokenasie [hxonom (o Heiimanom u C.A. JIeOeneBbIM.
I"apBapnckas v npuHCTOHCKasE apxuTeKTypbl. Knaccudukaimst
U CpPaBHUTEJIbHBIN aHAJINU3 BbIUMCIIUTEIIbHBIX BO3MOXKHOCTEN
(oH-HEHIMAHOBCKOI ¥ rapBapicKoi apxurekTyp SBM.
Oomorst apxurekTypsl Intel X86 . Apxurexrypsbl
MHKPOIPOLIECCOPOB JJI1 BCTPAaUBAEMBIX 1 MOOMIILHBIX
BBIUHCIIUTEIIHHBIX YCTPOUCTB.

Tema 1.2

CTpyKTYpHBIN COCTaB
mdposoit OBM.

CrpykTypHas ¥ QYHKIMOHAIIbHASL OpraHm3aIms IMbpoBon
OBM. Casi3b nowsATHil apxurekTypsl 9BM u
opraHm3alMoHHON cTpykTypel OBM. bazossie
(DYHKIIMOHAJILHBIE DJIEMEHTHI | Y3JIBI IPPOBOTO
KOMIIbIOTEpa. Pa3HOBIIHOCTH CHCTEMHBIX ITIAT.
OyHKIMOHATILHBIE BO3MO)KHOCTH CHCTEMHOM IaThl. BUbl
yuriceToB. Cxema knaccudeckoro umnceta. OrieHKa
TEXHUIECKHX XapaKTePUCTHK arMapaTHOro o0ecrieyeHus
BBIUHCIIUTENIHLHON TaT(OpMBbI (HATpUMED, TIePCOHALHOIO
KOMIIbIOTEpa, OMHOITIaTHOM DBM, IiaHIeTHoOro
KOMIIbIOTEPA, BBIJISJICHHOTO cepBepa). O030p METONHK U
MHCTPYMEHTJIBHBIX CPEICTB TECTHPOBAHKS TEXHAYECKUX
XapaKTEPUCTHK U BEIYHUCIUTENHHON 3(D(PEKTUBHOCTH 3a/IaHHON
BBIUHCIIUTEIHLHON TAaT(OPMBIL.

Tema 1.3

®opmaTsl peICTaBICHUA
JaHHBIX. ApupmeTuaeckue

OCHOBBEI DBM.

[Ipencrasnenue Yucen B pa3IMIHbIX CUCTEMAaX CUHMCIICHHS.
ITepeBon LEbIX U IPOOHBIX YHCEI U3 OTHOH CHUCTEMBI
cumcyeHUs B ApyTyro. IIOHATHE S5KOHOMHYHOCTH CHUCTEMBbI
cuucienus. [IpencrasienHye IBOMYHBIX YHCEIL.
AnrebpandecKoe CJIOKeHHE/BEIYUTaHHE B TIPSIMOM KOJIE.
AnrebGpandeckoe CIOKEeHHE B 00PaTHOM KOJIE.
JlomonmHUTeNIbHBIN KO ¥ apu(METHY €CKHE ONepalii B HEM.
MonudympoBaHHble 00paTHBIN U JJONOTHUTEIbHBIN KOJIBI.
ANTopUTMBI YMHOXEHHSI B JIOTIONTHUTEIBHOM Koze. MeTonbl
YCKOpPEHHSI YMHOKEHUS. AJITOPUTMBI JIeJIeHs 0e3
BOCCTAHOBJICHHS ocTaTka. Onepaimn ¢ OUTOBBIMH CTPOKAMU.
ApudpmMeTrdeckre onepalyy ¢ YUcIaMu, IpeCTaBICHHBIMH B
(dopmare ¢ iaBaromiei 3amstoi. [IpencraBnenue drcen B
CHCTEME OCTaTOYHBIX KJIacCOB. MalllMHHast apugMmeTrka B
OCTATOYHBIX KJIACCaX.

Paznea Il

AnmnapaTrHoe odecneyeHue BbI

YUCJIUTECJIBHOIO Impouecca

Tema 2.1

CTpyKTYypHBIN COCTaB
MUKpPOIpOLECCOpa.
OCHOBHBIE XapaKTE€PUCTUKU
COBPEMEHHBIX
MHKPOIIPOLIECCOPOB.

dmnyeckas U QyHKIFOHAIBHAS CTPYKTYypa
MuKporporeccopa. KoMaHIHbIN MK ¥ CUCTEMa KOMaHT
nporieccopa. MHorosiziepHbie mporeccopbl. CTpyKTypa 1
(hopMaThl MaIIMHHBIX KOMaH]I, CIIOCOOBI aJ[pecalii, CucCTeMa
orieparmii. MeTobl o0ecrieueHrsl apauien3Ma Ha YPOBHE



https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
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koman. KonseiiepHas opranmsaims paboTH WIeaTbHOTO
MUKpOIIporieccopa. BiisHue Ha MpOM3BOAMTEIHLHOCTh
KOHBEHMEPHOTO TPUHIMIIA 00paOoTKK KoMaH . THIbl 1
MPUYHHBI KOHQIMKTOB B KOHBEWepe W MyTH YMEHBIIICHHS HX
BIMSIHUSL HA paboTy MUKpornporieccopa. OpraHusanyis
obpaborku npepsiBannii B DBM. Busl n 06paborka
npepbiBanuil. OOMEH N0 NMpephIBaHusIM. ATNapaTHbIC
CpeACTBa MeXaHU3Ma NpepbIBanuil. [IpeppiBaHus 10 OMpoCy.
[TpepriBanmst o BekTopy. [IporpaMMHbIe IpephIBaHMS.
MeTo/b1 0OecTieyeHrsi Tapauieim3Ma Ha YpOoBHE KOMaH/.

Tema 2.2

ApXHUTEKTYpa CUCTEMBI
KOMaHJ IEHT paJIbHOTO
npoLeccopa.

CISC u RISC apxurextypsl nporieccopoB. CTpaTerus
pasBurus nporeccopoB Intel 1 AMD. CrpykrypHas
opraamanys nporeccopoB Intel mukpoapxurextyp Skylake,
Kaby Lake, Coffe Lake. CtpykrypHast opraHusaimst
nporeccopoB AMD MUKpoapXUTEKTypsl Zen. ApXUTEKTypa
IA-32 (Intel Architecture - 32 bit), x86. Apxurexkrypa AMD64
(x86_64, x86-64, x64). Apxurexrypa Intel 64 (AMD64,
amd64, EM64T, 1A-32e, x86_64, x86-64, x64). Apxurekrypa
VLIW. Apxurekrypa EPIC. Apxurekrypa |1A-64 ( Intel &
Hewlett Packard), mukpomporneccop Intel Itanium.
Apxurektypa ARM. Apxurektypa MIPS. Apxurekrypa RISC-
V. ApXUTeKTypa MUKPOIPOLIECCOPOB ceMeHcTBa «IIbOpycH.
TexHomornm HU3KOYPOBHETO NPOrPaMMHMPOBAHMS Ha SI3BIKE
Accembuep.

Tema 2.3

[IpyHIMINEl OpraHU3aLmu
TIOJICUCTEMBI IAMSITH
mmdpoBoit IBM.

Konuemmst MHOroypoBHeBO# mamsTu. Mepapxus
3aNIOMHUHAIOIIMX YCTPOUCTB (PETHCTPOBAs NAMSATh, KOIII-
namsiTh, O3V, 13V, BHeIHHE 3aMOMUHAOININE YCTPOWCTBA).
AnpecHast CTPyKTypa aMsATH U XapaKTEPUCTUKU NAMSTH.
[Mpurmner  popmupoBanms pusmaeckoro anapeca. Pexumbl
ajJpecaryy naMsTu. DIeMeHTHas 0a3a 3arioMMHAIOIINX
yCcTpoicTB. Peammsaiys naMsITH ¢ IPOM3BOJIBHBIM TOCTYTIOM
Ha MIIT-Tpamsuctopax. CHHXpOHHBIE U aCHHXPOHHBIE 3Y.
JuHnamudeckasi v cTaTHdecKast IaMsTh. PexxuMbl paboTh
MOCTOSTHHBIX 3aroMuHatonmMx yctpoicTs (I[13Y).
Knaccudukamms n o6o3znauenmst [13Y. Ocobennoctn
TEXHOJIOTMM cTupaHua U nporpammuposanus [13Y. Ctpykrypa
oprammaimy 6;10ka mamsatu (2D, 3D, 2.5D) Pereneparms
mamaTy. Pazmaneie metons! pereneparmn (ROR, CBR, SR).
Knaccupukams 113Y (ROM, PROM, EPROM, EEPROM,
FLASH MEMORY). PexuMbl paboThI ollepaTUBHBIX
3anomuHatonmx ycTporcTB (O3VY). Tumbt O3Y. Opranmarms
Monyneit O3V cratudeckoro Tvrna (SRAM) 1 THHAMHUYECKOTrO
tvna (DRAM): anemeHTapHas siueiika, MaTpHa, MUKPOCXeMa,
Monyib. Konbl ¢ oOHapyXeHHeM U UCTIPABJIEHHEM OLIMOOK.
[Mpurin  GyHKIMOHMPOBAHUS U OCOOCHHOCTH peai3alyiu
ECC RAM (Error-Correcting Code Memory).

Tema 2.4

[Mepudepuiiabie ycTpoiicTBa U
amnrapaTHbie HHTepdeHCHI.

Haznauenue u knaccudukamms neprepriHbIX YCTPOUCTB B
coctaBe DBM. BHenHye 3anomMuHaonye ycTponcTBa
OornbImoit eMKkocTH. Hakormrenu ¢ ®KeCTKIMHU MarHATHBIMU
nuckamu (HDD). Unrepdeiicst IDE u SATA. TsepaorenbHbie
SSD-Hakomureny - TOCTOMHCTBA M TEXHUYECKHUE
xapakTepucTHKU. ONTHdecKue HaKonureu AaHHbIX Ha CD u
DVD. AnbTepHaTHBHBIE U NIEPCTIEKTUBHBIC HAKOIUTEIIH
WHrepdeiicsl neprepHitHbIX YCTPOUCTB BBOJIA-BBIBOJA
TEKCTOBOH U rpaduaeckoii napopmarmn. TexHUIecKue
aCIeKTh! (PyHKIMOHMPOBAaHMS amnmnapaTHeIX uHTEepdeiicoB RS-
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232, RS-485, IrDA, Bluetooth, USB, SPI, 12C, CAN, SMbus,
JTAG. [Ipunrepsr. Ckanepsl U poTokamepsl. [ImoTTepsr.
I'padmueckue mwiaHmeTs! (Aururaisepsl). MyabTUME TUHHBIE 1
WHTEpaKTHBHBIE ycTpoiicTBa. TepmuHansl. KinaBuatypsl,
MBI U TpekOoibl. ['padudeckue kapThl (BUAC0a ANITEPHI).

I1nockonaseIbHBIC MOHUT OpbI

Paznea 11

AHHapaTHOC o0ecreueHue JISA ITOBBIINICHUA BBIYHCJIUTEILHO I NMPOU3BOAUTC/ILHOCTH

IBM.

Tema 3.1

Opranmamys napaielbHbIX
BBIYHCJICHUIA

3akoH D1ou. Mojienn BBIYUCIUTENS ¥ CTPYKTYpa KOJUICKTHBA
BbruuciMreneil. [lapamiennusm 1 yTH ero JOCTWKEH.
Cucremarnka Ommna. Komermps moroxos. SIMD, SIMD,
MISD, MIMD u MSIMD apxurekrypsl. 3akoHsl AMaania u
I'ycradcona — bapcuca. MHorosiiepHsie CTPYKTYPBI
nporeccopa ¥ MHOTONOTOYHast 00paboTka KOMaH/.
ApPXUTEKTYpbl MHOTOIPOLIECCOPHBIX, KJIACTEPHBIX U
MHOTOSIIEPHBIX BBIYHCIIMTENBHBIX cucTeM. [Ipivmenenne
coBpeMeHHbIX rpadmaeckux npoueccopoB (GPU) ms
BBITIONTHEHKST Herpaduueckux Boruucieruii (GPGPU).

Tema 3.2

ArmmapaTtHoe obecrieyeHne
BBICOKOHATPYKEHHbIX
BBIYUCIIUTEIIHHBIX CHCTEM.

00630p MHOOKOMM YHUKAIIMOHHOTO ¥ CEPBEPHOrO
000py/I0BaHUs COBPEMEHHOTO JaTa-IieHTpa. BexropHo-
KOHBEHEpHbIE MPOLIECCOPBI, CKAJSIPHBIC U CYNIEPCKaJIAPHbIC
OBM. [Ipom3BonHTENEHOCTH KOHBEHEPHBIX CHCTEM.
TexHonornn opraHM3aliiM KJIACTEpHBIX BerumuciaeHuil. API nis
YIpaBICHH NOTOKAMM, UX CHHXPOHM3ALMHM W IUTAHUPOBAHMS
Pthreads. Crannapt POSIX-peanm3aimu noToKoB
BBINOJIHEHKS: THIIb! 1aHHBIX, ()YHKIMM YTIPABJICHMS MOTOKAMH,
(GYHKIMM CHHXPOHM3AIMU TIOTOKOB. TeXHOmormm
¢ysrxmmonnpoBaanst CynepOBM. Benenre B KBaHTOBBIE
BbIUHCIEHUS. [IpHHIMITBI OCTPOSHUST KBAHTOBOI'O
KOMIIbIOTEpA.

3.4.

Opranmzanusi caMOCTOATENILHONW PabOThl 00yYarOLIUXCs

CamocTrosrenbHas paboTa CTyAeHTa — 00s3arenbHas 4acTh O0pa30BaTENbHOIO Ipollecca,
HanpaBlicHHAsT Ha  pPa3BUTHE TOTOBHOCTH K NPO(ECCHOHATBHOMY U JUYHOCTHOMY
caM0o00pa3oBaHUIO, Ha MPOEKTHPOBAHUE JalbHEHIEro oO0pa3oBaTEIBHOIO Mapipyra |
npodeccuoHanbHON Kapbephl.

CamocrosiTenbHasi paboTa 00ydJaroIMXcsl MO JUCIMIUIMHE OPraHM30BaHa KaK COBOKYITHOCTh
AyIUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH W paboT, 0OECHeuMBarOIMX YCHEIIHOE OCBOCHHUE
JMCIIMTUIAHEIL.

AymuTopHas caMOCTOSITENIbHAsT pa0oTa OOYYArOIMXCS MO JUCHUILIMHE BBIMOIHICTCS Ha
yqe6HBIX 3aHATHUAX T1O0A PYKOBOACTBOM MprogaBareyidc W IO C€ro 3aJaHulo. AYI[I/ITOpHaSI
caMoCTosATeIbHAs paboTa 00yJaArONMXCs BXOAUT B OO 00beM BpEMEHU, OTBEIEHHOTO y4eOHBIM
MJIAHOM Ha ayAUTOPHYIO paboTy, U perIaMEHTUPYETCS pacliiCaHUeM YU4eOHBIX 3aHATUH.

BueaynuTopHas camocTosITelbHas padoTa 00ydJaronmxcsl — IaHupyemasl yaeOHas, HayqHO-
WCCIIC/IOBATENbCKAsl, IPAKTHUECKas padoTa OOydJarommXcsi, BBHIMOJHSEMass BO BHEAYAHUTOPHOE
BpeMsl 10 33J]aHUI0 U TPU METOAMYECKOM pYKOBOJCTBE IpernojaBarens, HO 0e3 ero
HEIOCPEJCTBEHHOIO Y4acTHsl, pacliiCaHUEM y4eOHBIX 3aHSTUN HE PErIaMEHTUPYETCSL.

BHeaynuTopHas camocTosiTenbHas pabota 00yqaronpxcss BKIOYAET B CeOs:

MOJATOTOBKY K MPAKTUYECKUM M JTaOOPATOPHBIM 3aHATUSAM, SK3aMEHY;
M3y4eHHE YIeOHBIX MTOCOOHI;

MOJATOTOBKY K BBIITOJIHEHUIO Ta0OPATOPHBIX pabOT U OTYETOB IO HUM;
MOJITOTOBKY K KOHTPOJILHOW padore;

MOJrOTOBKY K TECTHPOBAHUIO;
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— y4acTHE€ B PEKOMEHJIOBAHHBIX KOHTPOJIbHO-PEHTHUHIOBBIX MEPOIPHUATHSAX, B TOM
qrcie NpoGopreHTallNOHHBIX;
- MIOATOTOBKY K IIPOMEXYTOUHOM aTTECTALlUH B TEUEHHUE CEMECTPA.

CamocrostenbHas pabota oOydaronmxcs C ydacTHEM IpenojaBaTenss B (opme HHOMH
KOHTaKTHOM paboTHI MpeIycCMaTpPUBACT TPYNIIOBYI0 U HHAWBHUAYAIBbHYIO paboTy ¢ 00yda oMU Cs
U BKJIIOYAET B ceOs:

— IIPOBEACHUE WHAMBUIYAJIbHBIX M TPYNIOBBIX KOHCYAbTALIMH IO OTAEIBHBIM
TeMaM/paziesaM JUCLUIIINHBL;

- IIPOBEICHUE KOHCYJIBTALUN IIEpe] SK3aMEHOM.

HepequL pa?)I[CJ'IOB/TeM/, ITIOJIHOCTBIO HJIM YaCTHYHO OTHECCHHBIX Ha CaMOCTOSATCIBHOC
H3YUYCHHC C ITOCICAYIOIIIMM KOHTPOJICM:

HanmeHnoBanue Buasl n dpopmbl "y
pazaeJia /TeMbl KOHTPOJIb HbIX §
No oucyunIuHbl, 3amanus aJ1s1 CaMOCTOSITEILHOM Meporpusi TH i ;
BbIHOCHMbIE HA padoThI (YYMTBIBAIOTCS TIpH g
CaMOCTOsITeJIbHOE NIpOBeleHNH TeKYyIIero S
H3yueHne KOHTPOJISA ) il
Paznea |1 AnnaparHoe oGecrieyeHue BHIYUCIUTEIHHOT0
npouecca
JlaGopatoprass | Pabora c peructpoBoii | KoHTponb comepxiumoro IToxroroBka 1
pabora MaMSITHIO U CTEKOM. PETUCTPOBOM NAMATH nabopaTOpPHBIM
Ne 2.2 CpellcTBaMM OTJIaIUHKOB 3aHATISM;
OllyDBG wu Edb-Debugger IMCHMEHHBIN OTYET C
npu ornajke 32- u 64- pe3ynpTaTaMu
Ppa3psAaHBIX IPOrpamMM st X86- | BBITIOITHEHHOTO
64 u x64 TporEecCcopoB. JKCTIEPUMEHT AJTLHO-
MPaKTUIECKOTO
3a1aHus IS
CaMOCTOSTEIILHOM
paboTsr;
YCTHOE
cobece10BaHueE 10
pe3yabTaTaM
BBITIOJIHE HHOM
CaMOCTOATEJILHOI
paboTsr;
TIOITOTOBKA K
JK3aMEHYy
Tewma 2.5 Omymsimpst RISC-V IIpoBecTyn cpaBHUTETBHBII ITonroroBka k 1
nporeccopa SKCTIEPUMEHT TI0 OLICHKE nabopaTOpHBEIM
BBIUHCIIUTETIHHON 3aHATHSIM;
3¢ }eKTUBHOCTH acceMOIIEpHOTO | MMCHMEHHBIA OTYET C
KOJIa JJI TIPOLIECCOPHOM pe3ynpTaTaMu
apxurekTypsl RISC-V, BBITIOJTHCHHOT O
UCTIONTHAEMOTrO 3KCTIIEPUM EHT AJTHHO-
B cpene QEMU u cpenctBaMu | MPaKTHIECKOTO
smynsaTopa RARS. 3a7jaHus JJIst
CaMOCTOSTEJILHOM
paboTsr;
YCTHOE
cobece1oBaHuE 10
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pe3yabTaTaM
BBITOJTHE HHOM
CaMOCTOATEJILHOI
paboTsr;
HOZITOTOBKA K
JK3aMeHy
Tema 2.6 Pazpaborka Hammcatp nporpammy [Mucemennblit otyerc | 1
MPOrpaMMBbl — apToMaTm3alimy (opMHUpoBaHu | pe3yibTaTamu
HMHTEPAKTHUBHOTO koHpurypaimm [19BM Ha BBITIOJTHEHHOT O
KoH(Hrypatopa OCHOBE TOXEJAHUH U 9KCTIEPUM €HTaJIbHO-
BBIYHCJIUT E€JIbHON BO3MOYKHOCTEH MPAaKTUYECKOrO
W1aT(OPMBI TIO TIOKYTIATEJIS. 3aJ1aHAs IS
3a/1aHHBIM [IpenycmorpeTs GOopMHUpOBaHHE | CaAMOCTOSITENHHOMU
MOXKETAHMSIM U KOH(QUI'ypalyii CJIeTYIOIINX paboTHI;
BO3MOYKHOCTSIM THIIOB: yCTHOE
3aKa3ymrKa 1) cTaHnapTHbIi OpUCHBIN cobece10BaHuE 10
KOMIIBIOTED; pe3yibTaTam
2) wurpoBasi pabouast CTaHIWS; BBITIOJTHEHHON
3) urpoBoit HOyTOYK; CaMOCTOSTEIILHOM
4) pabovas cTaHIMs 1JIst paboTHI;
peleHus 3a1a4 MOJITOTOBKA K
aBTOMAaTHU3MPOBAHHOIO 9K3aMeHy
NPOEKTHUPOBAHII;
5) moMamnmHuif Mera-CepBep.
Wndopmarms o
KOMIUIEKTYIOIIMX TPECTaBICHA
B TEKCTOBOM WX
TabmaHOM Qopmare.
Paznea 11 AnnaparHoe o0ecrneyeHue 1151 NOBbILEHHS BbIYH CJIMTEIbHO MPOM3BOAUTEILHOCTH
9BM
JlaGopatopras Pacnapannenusanue 3
pabora Ne 3.2 IIMKJIOB C
UCTIONb30BaHUEM
texHostormu OpenMP
u crannapra POSIX
Threads
Tema 3.3 [Ipumenenue OcBOUTH OJTHOBPEM EHHOE [ToaroroBka k 2
rpaduaeckoro ucrnions3oBanne CPU u GPU nabopaTOpHBIM
nporieccopa 1Jjis JUTSl TETEPOTr€HHBIX 3aHATHSIM;
BBITIOJIHE HYS BBIYHCIICHAM. MIMCBMEHHBIN OTYET C
HerpaguIecKux pe3yabTaTaMu
MapaieIbHbIX BBITOJIHEHHOT'O
BBIUHCIICHUAN JKCTIEPUM EHT ATTLHO-
(rexnonorun CUDA u NPAaKTHYIECKOr0
OpenCL) 3a1aHust ISt
CaMOCTOATEJILHON
paboTsr;
yCTHOE
cobece10BaHuUe 10
pe3yibTaTam
BBITIOJIHE HHOM
CaMOCTOATEIILHON
paboTsr;

TIOJITOTOBKA K
9K3aMEeHy
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Tema 3.4 Beenenre B IIpuMmepsl npruMeHeHUA [MuceMenHblil oTueT c | 2
KBaHTOBBIC Quantum Programming Studio u | pe3yapraTamu
BBIYHUCIICHYS. QBoard. BEITIOJIHEHHOT'O
[pyHimrsL 3KCIIEpUMEHTAJILHO-
MOCTPOCHUS MPAKTUIECKOTO
KBaHTOBOI'O 3a1aHus IS
KOMIIbIOTEPA CaMOCTOSITEJIbHOM
paboTHr;

yCTHOE
cobece1oBaHuUeE 10
pe3yipTaraM
BBITIOJTHEHHON
CaMOCTOSTEIILHON
paboTHI;
MOITOTOBKA K
dK3aMEHy

3.5. IlpuMeneHUe 3ICKTPOHHOTO OOYYEHHUS, JUCTAHIIMOHHBIX 00pa3oBaTelIbHBIX
TEXHOJIOTUH

Peanuzanust mporpaMMel yaeOHOM TUCITUIUIMHBI ¢ TPUMEHEHUEM JICKTPOHHOTO 00ydeHUs 1
JUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIIOTUN pErJaMeHTHPYETCs AeHCTBYIOIMMHU JOKAIbH bIMU
aKTaMH yHUBEpPCUTETA.

B »snexrponHyro 00pa3zoBaTeNbHYIO Cpeay TEpPeHECeHbl OTIeNbHBIE BUIABI y4eOHOU
JEeSITETbHOCTH :

HCII0JIb30BaHH e uenomw3osanne 30 u JOT 00beM, | BKIIOYeHHE B yyeOHBIMH
20 u 10T qac nmpoiecc

CMEIIaHHOE JEKLMH 8 B COOTBETCTBHH C

o0yueHne pacrmcanrieM ydeOHbIX
3aHATHI

TEKYIIMA KOHTPOJIb | TECTHUPOBAHHE 2 B COOTBETCTBHH C
pactmcanieM y4eOHbBIX
3aHATHI

IIpomerxyTouHas 9K3aMeH 1 B COOTBETCTBHUH C

aTTecTalmst pacrmcaHieM HK3aMEHOB

D0P o6ecnieunBarOT B COOTBETCTBUU C IPOTPAMMOMN JTACITUTIIIMHBI:

— OpPraHU3AIMI0 CAMOCTOSATEIBHONH pa0OThl  OOYJArOIIETOCs, BKIOYAas KOHTPOJIb
3HaHUN oOywaromerocss (CaMOKOHTPOJIb, TEKYLMH KOHTPOJIb 3HAaHUW U MPOMEXKYTOUHYIO
aTTECTAIHIo),

— METOJIUYECKOE COMPOBOXKICHUE U JOMOJHHUTEIBHYI0 WH(POPMAITMOHHYIO TTOIICPKKY
JJICKTPOHHOTO  OOydeHHs  (IOMOJHHTENIbHBIE YyueOHble W HH(POPMAIMOHHO-CIPaBOYHBIE
MaTepuasl).
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KOMIIETEHIIU, CHCTEMA M IIKAJIA OLIEHUBAHUS

4.1.

CooTHeceHHe IUIAHUPYEMBIX Pe3yJIbTaTOB OOy4YEHHS C YpPOBHAMHU C(HOPMHUPOBAHHOCTH KOMIICTEHIIMH.

PE3YJIbTATBI OBYYEHUSA 11O JUCHUIIVIMHE, KPUTEPUU OLEHKUW YPOBHSA CO@OPMUPOBAHHOCTU

HroroBoe kommyectBo OamioB B 100-OaibHOM cHCTEME MO pe3yibTaTaM TEKYIICH M IPOMEXKYTOYHOH aTTecTallud ONpEAeiseTcs B
COOTBETCTBUHM C METOIMKON HMCIOJIb30BaHUS OATbHO-PEUTHHTOBOM CHUCTEMBI MPHU peau3alliil OCHOBHBIX MPOGECCHOHATBLHBIX 00pa30BaTEeIbHBIX
MpoTrpamMM BBICIIETO 00pazoBanus MHCTHTYTa MHQPOPMAIIMOHHBIX TEXHOJIOTUHN U 1TU(PPOBOI TpaHCHOPMAITUH.

Yporuu Hrorosoe Ouenka B IokazaTeau ypoBHS C(OPMHPOBAHHOCTH
copmupoBaHHOCTH KOJIU4eCTBO NATHOAJIbHOM = = =
R —) GAILIOB cHeTeMe YHHBepPCAIbHOH(-bIX) o01enpodeccroHaATbLHO(-bIX) npoecCHOHAIb HO M (-bIX)
8 100-62.115 HOi 10 pesyabTaTaM KOMIeTe HIUH (- if) KOMIeTe HIUM KOMIeTe HIUH (- i)
i » OIIK-2:
cucreme TeKyuiei u . )
10 pe3yJabTaTam MPOMeKyTOUHOH Igﬁlg 15_[K 2l
TeKyliei u aTTecTaluu :
NMPOMe Ky TOUHOMH gﬂ 83? g;
aTTeCcTalul A- >
N-OIIK-5.3
OIIK-7:
NJI-OIIK-7.1
BBICOKHUH 85— 100 OTJINYHO OO6yuaromnmiics:

— CcTHIO0COOEH UCYEPIBIBAIOIINM
00pa3oM OImICaTh apXUTEKTypy
OBM pa3HbIX KJIaCCOB U
CXEMOTEXHIMIECKHE 0COOCHHOCTH
nepuepritHBIX YCTPOICTB;

— KPUTHYECKH U
apryMEeHTHPOBAHHO COTIOCTABUTH
TOCTOMHCTBA M HEAOCTATKH
COBPEMEHHBIX CpEJCTB
anmapartHoro o0ecTeYeHns
aBTOMATH3MPOBAHHBIX
MH(QOPMAIMOHHBIX CHCTEM;

— 3HAeT COBPEMEHHbIE METOJbI U
CI10C 00BI MHTErPHUPOBAHMS
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BBIYUCJIUTCIIBHBIX ITOACHUCTEM B
ABTOMATU3UPOBAHHBIC CHUCTEMBI,
— yMeeT KOMIUIEKCHUPOBATh
MpOrpaMMHO-alIapaTHbIe
CpencTBa B aBTOMAaTH3NPOBAHHBIX
Y MH(POPMAIMOHHBIX CHUCTEMaX;
— roToB pa3pabateiBaTh U
CO3/1aBaTh BBIYHCIIUTCIBHEIC
MPOrpaMMHO-aNIapaTHbIe
KOMILICKCHI;

— crnocoOeH 000CHOBaHHO
BBIOMPATh U NPUMEHSTH
ammaparHoe oOecTIeUcHHe
aBTOMAaTU3UPOBAHHON
MHOOPMAITMOHHON CHUCTEMBI;.

— BIIJICET METOJIAMHU U CTIOCOo0aMu
HHTCTPUPOBAHMS BBIYHCITHTCIIHHBIX
MOJICHCTEM B
aBTOMATA3UPOBAHHBIC
UHGOPMAIMOHHBIC CUCTEMBI;

- 3HAKOM C TEXHUKOMI
MPOBEICHNS BBIYKCIUTEILHOTO
SKCTIEPIMEHTa TIO TIPOBEPKE

3¢ HEKTMBHOCTA MPUMEHEHHUS
CPEICTB aImapaTHOro
obecTieueHus
aBTOMATA3UPOBAHHBIX
WHGOPMAIMOHHBIX CHCTEM.

TOBBITIIE HHBINA

70 -84

XOpOIIIO

OO0yuarommuiicsi:

— 3HaeT OpPTraHU3aIMI0 U
¢yHKImoHnpoBanre OBM u
nepudepHitHBIX YCTPOICTB;

— 3HAeT OCHOBHBIC METOJBI U
CTI0C 00BI HHTEIPUPOBAHHS
BBIYHCJINTENIBHBIX MOJICUCTEM B
aBTOMATH3HPOBAHHbIE CHCTEMBI;
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— CTIOCOOEH MPUMEHSTh METOJIBI
MPOBEPKH aJeKBATHOCTH
MPUMEHAEMBIX TeXHUUECKUX
CpEICTB aBTOMATU3UPOBAHHBIX
CHCTEM;

— yMEeT MPUMEHSATh TIPOTPaMMHO-
armapaTHBle CPEACTBA B
ABTOMATH3UPOBAHHBIX U
MH(OPMAIMOHHBIX CHCTEMAX;

— BJIaJi€ET HaBbIKAMH HACTPOMKU
armapaTHOro oOecTedyeHne
pacrpenenéHHoi
aBTOMATU3UPOBAHHON
MHOOPMAITMOHHON CHUCTEMBI;.

— CTI0CO0EH HCTIONB30BATh METOIBI
HACTPOWKH W Hananku DBM u
nepupepHiHHBIX YCTPOICTB;

— IEMOHCTPHPYET TeOPETHIECKHUE
3HaHHUS OCHOBHOTO y4eOHOTO
Martepuajia AUCUUIITUHBI

— B 00bEME, HEOOXOIUMOM ISt
nanpHeimero ocsoenust OIIOIT,

— BIJIAJICCT METOJIaMH H CIIOCO0aMH
HHTCTPAPOBAHMS BBIYHCITHTEIIHHBIX
MOJICUCTEM B
AaBTOMATU3UPOBAHHBIE CUCTEMBI,
— OBJIaJIeNT HABBIKAMHU

3¢ (EeKTMBHOTO MPUMEHEHUS
Cpe/ACTB amnmnapaTHOTO
obecrieueHust
aBTOMATH3NPOBAHHBIX
MHOOPMAIMOHHBIX CHCTEM.

0a30BbIH

55-69

YIIOBJIETBOPUTEJILHO

OO0yyarormic s

— CIOCO0CH ONMCaTh HA3HAYCHHUE U
NpUHIMIBL ocTpoeHus OBM u
nepuepuitHbIX YCTPOKCTB;
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— I'OTOB TCXHUYECKU T'PaMOTHO
9KCIUTyaTMpoBaTh MPOrPaMMHO-
ammapaTHBle CPEACTBA B
aBTOMATH3NPOBAHHBIX
MHOOPMAIMOHHBIX CHCTEMAaX;

— 3HaeT OCHOBBI IOCTPOCHHS U
apxuteKTypsl OBM;

— croco0eH HCTI0NIb30BaTh METOMBI
U CIOCOOBI HACTPOWKY M HANIAIKH
OBM 1 nepu¢epuitHbIx
YCTpOMCTB, CUCTEMHBIE U
NIPUKJIAZHBIE TIPOTPaMMBI JUIsS
aHanm3a padotel OBM n
nepuepHitHBIX YCTPOWCTB;

— OBJIAZEN OOIIMMHU MPUHIUIIAMA
CO3IaHUS BBIYHCITHTCIBHBIX
MPOrPaMMHO-aTIaPATHBIX
KOMIUIEKCOB;

— BIIaJiceT NpUEMamMu
HCTIONIE30BAHHUS COBPEMEHHBIX
TEXHUYECKHX CPENCTB
ABTOMAaTU3MPOBAHHBIX CHCTEM;
— c1oco0eH 000CHOBAHHO
BBIOMpATh KOH(HTYPAIUIO
TEXHHYECKHUX CPEICTB
ABTOMATH3UPOBAHHBIX CUCTEM
MO KOHKPETHYIO 33134y

— BJIaJIcCT HaBBIKAMH TPHMCHEHHS
TeXHUYECKHUX CPENCTB
ABTOMATU3UPOBAHHBIX
WH(POPMAIMOHHBIX CHUCTEM;
BBITIOJTHACT 32JjaHuUsI TOJIBKO T10
00pa31ty U moJ pyKoBOACTBOM
TpeTIoJaBaTes.

(v

HEYZ10BJIETBOPUTEJIHHO

OO0yJarormiics:

— JEMOHCTPUPYET Q)paFMCHTapHI)Ie SHaHU TCOPCTUUCCKOI'0 M IMPAKTMICCKOro Marcpualia,
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JIOTyCKaeT rpyOble OIHUOKY MPH €ro W3JI0XKEHUH Ha 3aHATHAX U B XOJIE MPOMEXKYTOUHOH aTTecTaluy;
— UCTIBITBIBACT CEPHE3HBIC 3aTPYAHCHUS B MPUMEHEHUH TEOPETHUYCCKUX TIOJIOKECHHH
TPH PEIICHUH TPAKTUUECKUX 3a7ad NMpodecCHOHATBHON HANPABICHHOCTH CTAHAAPTHOTO yPOBHS
CJIOXHOCTH, HE BJIaJIeeT HEOOXOUMBIMH UIS STOI'0 HaBBIKAMH U MPUEMaMH,
— OTBET OTpaXKaeT OTCYTCTBHE 3HAHMI HA 0A30BOM YPOBHE TCOPETHUIECKOTO M MPAKTHIESCKOTO MaTepHala B
o0beMe, He0OOXOIMMOM JUTSL TATbHEHIIeH yueObl.

5. OIEHOYHBIE CPEJICTBA JIJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M ITPOMEXYTOYHON
ATTECTALUHA, BKIIOYASA CAMOCTOSATE/IBHYIO PABOTY OBYYAIOIIUXCA

[Ipu mpoBeneHUH KOHTPOJS CAMOCTOSITENBbHOM pPa0bOThl OOYJaroIMXCs, TEKYILEro KOHTPOJII M MPOMEKYTOYHOW aTTeCTallud MO y4eOHOU
nucuuranHe («YCTpoWCTBO M COCTaB  BBIYHMCIMTENBHBIX CPEICTBY) MPOBEPSETCS YPOBEHb CPOPMUPOBAHHOCTH y OOYYAIONIMXCS KOMIIETCHIUN W
3aIUIAaHUPOBAHHBIX PE3YIBTATOB 00y4eHUs MO AUCUMILIMHE, YKa3aHHBIX B pa3ziese 2 HaCTOAIIEH IPOrpaMMBbl.

5.1.  ®opMbI TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH, NMPUMEPHI TUIIOBBIX 3aJaHUIA

® opmMupyemast
Ne i @ opMBbI TEKYIIET0 KOHTPOJIS IIpuMe pbl THIIOBBIX 3aJaHUH KOMITETCHIVHS
1 TecTupoBaHue 1o Temam paszena | Bapwuanr tecta 1 OIIK-2:
«ApXUTEKTypa ¥ OpraHu3alOHHAS Uro orpaxaet CPI npoueccopa ? NJ-0IIK-2.1
CTPYKTYpa muhpoBoii IBM». OIIK-5:
- IPOM3BOJUTEJBHOCTH IPOILECCOPa; NA-OIIK-5.1
- BpeMsI BBITIOTHEHHS] MHCTPYKLIMI; N-OI1K-5.2
- 3aBUCUMOCTH OT TaKTOBOM YaCTOTBHI, NJ-OI1K-5.3
- CKOpPOCTH OOpalIeHrsI K K3I-IAMSITH. OIIK-7:
NA-OIIK-7.1

Bapwuanr tecta 2

Teopernueckyro npomBoauTeIbHOCTH CPU MOXHO OICHHTH TI0 3HAYCHUAM
CIIeIYIOILMX NIAPaMETPOB:

- TAKTOBOH YacTOTE;

- CPI;

- KOJIM4e CTBY fAleP;

- 00bEMY PETUCTPOBOM MAMSITH.
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Ne i

@ opMbI TeKYIIET0 KOHTPOJIS

IIpume pbl THIOBBLIX 33 aHUH

® opmupyemast
KOMIIe TeHIU St

Bapwuanr tecta 3
[Tpom3BoAMTENLHOCTH HpoLECCOpa MPSMO HPONOPIMOHAIBHA |

-KOJIN4Ye CTBY HHCTPYKI[MA:
- KOJIMYECTBY AAED;

-CPlI;

-TAKTOBOM 4acTOTE.

Bapwuanr tecta 4

Uto orpaxaet IPC npoueccopa ?
-TIPOM3BOAUTEIHHOCTh KOMIIHIOTEPA;

-BpEMsI BBIIOJIHEHUS MHCTPYKILUL;

-KOJIM4Ye CTBO HHCTPYKIMI 32 HUKJI Ipoleccopa;
-CKOPOCTH OOpaIleHus! K K3II-TIAMSTH.

KonrponbHas pabora no remam
pasznena | «Apxurexrypa u
OpraHM3aIOHHAsl CTPYKTYypa

Bapuant 3ananuii 1

1. JlaTep onpezenieHre pa3psJHOCTH IIMHBI JaHHBIX U aJPECHOTO MPOCTPAHCTBA
2. B dem 3akmouaercs KOHBeWepHas U cyrnepcKasipHas o0paborka?
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Ne i

@ opMbI TeKYIIET0 KOHTPOJIS

IIpume pbl THIOBBLIX 33 aHUH

® opmupyemast
KOMIIe TeHIU St

dpoBoii IBM».

3. [latp xapakTepucTHKy MUKporporeccopa Tuna VLIW.

Bapuanr 3aganmii 2

1. TpencraBurh 0OOCHOBaHHWE MPUHIMITHATLHON BO3MOXKHOCTH TIPUMEHEHUSI TPOUYHOM
CHUCTEMBI CUHCIIeHUs B apxurekrype IBM.

2. DBomorus apxurekTypsl Intel x86.

3. TIpoBectu cpaBuuTeNbHBIN aHamm3 RISC- u CISC-apxurekTyp MHUKPOIPOIIECCOPOB.

Bapuanr 3aganmii 3
1.IlpeacTaBUTh aIrOpUTM OCYILECTBICHUS ONEpALH JeseHus B 1ppoBoii IBM.

2. O0BACHUTH HEOOXOAUMOCTH UCTIONB30BAHMS TOMOJIHUTEILHOIO KOZAA.
3. MaimiHast apupMeTHKA B OCTATOYHBIX KJIACCaX.

[HonroroBka k 1a60paTOPHEIM
3aHATHSIM paszena | «Apxurekrypa u
OpraHM3aliOHHasl CTPYKTypa
dpoBoit IBM»

BapuaHTsl BOPOCOB /115 IOATOTOBKH K JTa0OPaTOPHBIM 3aHATHAM JaHHOTO pasena
1.ITosicHUTh HEOOXOMMMOCTH Pa3pabOTKK M MPUMEHEHHS SMYISITOPOB BBIYHCIUTEIHHBIX
YCTPOWCTB

2.PacKpbITh 1OCTOMHCTBA M HEAOCTATKU HUI3KOYPOBHETO IPOrpaMMHUPOBAHUS.
3.Ilepeunciurh pexxumbl padboThl yrwmrel DEBUG.

4.IlpuBecT TpUMEpP NPOrpaMMHOM peajM3ald B MAIIMHHBIX KOJIaX IPOLEypbl
pacuéTa 3HAUEHUs AIreOPandecKoro BeIPaKEHHS.

5.1Ipe1oKHUTH aJITOPUTM OTJIAJIKU MPOTPaMMBbl B MAIIIMHHBIX KO/IAX.

[IrceMeHHBIN OTUET ¢ pe3yibTaTaMu
BBITIOJTHEHHOTO 3KCIIEPUM EHTaJIbHO-
MPAaKTUI€CKOTO 3aaHus JIs
CaMOCTOSATENHHOM paOOTHI 10 TEMaM
pasnena |l «ApxurexTypa u
OpraHM3alfiOHHasl CTPYKTypa
mdpoBoit IBM»

BapI/IaHTI)I IMPAaKTUICCKUX 3aJIaHUN JIJII CAMOCTOSITEIbHOM pa6OTI>I CTYACHTOB

Bapuaum 1.

HaiiTn maaekc smeMenTa ¢ 3aJaHHbIM 3HadeHueM. [Ipennonaraercs, 4To B
MacCHBE €CTh TaKOM DBJIEMEHT U OH CSIWHCTBEHHBINA. KoandecTBO 3J1€MEHTOB
MaccuBa cuMTaTh (PUKCUPOBAHHBIM, paBHBIM 5 — 10. Ecnu pasmepHOCTh MaccuBa
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Ne i

@ opMbI TeKYIIET0 KOHTPOJIS

IIpume pbl THIOBBLIX 33 aHUH

® opmupyemast
KOMIIe TeHIU St

HE yKa3aHa, TO MPEAIOoJIaraeTcs, 4YTo OH OJHOMEpHBINA. [Iporpammy TpeOyercs
Hamnucath Ha Accembrepe.

Bapuanm 2.

[TocTponTh MaccuB, HIEMEHTHI KOTOPOTO CyTh CyMMBI ITOCIIEOBATEIbHBIX
nap 3JEMEHTOB MCXOJHOro MaccuBa. KoamdecTBo 31€MEHTOB MacCHBa CUMTATh
¢ukcupoBaHHbIM, paBHBIM 5 — 10. Ecnu pa3smepHOCTh MaccuBa HE yKa3aHa, TO
IpearoaraeTcs, 4ro OH OJHOMepHbIH. [Iporpammy TpeOyercs Hamucarbh Ha
AccembOinepe.

Bapuanum 3.

Jlan MaccuB, 3J€MEHThl KOTOPOro MHpuHaIexar MHoxectBy {0,1}.
OnpenenuTs UIMHY TEPBOM IOCIEIOBATEIBHOCTH PAAOM CTOSAINMX EAUHMII.
KonmuecTBo 371eMEeHTOB MaccHBa CYHMTaTh (DMKCHPOBAHHBIM, paBHbIM S5 — 10.
Ecnu pa3smepHOoCTh MaccuMBa He YykKa3zaHa, TO IIPEANoJaraercs, 4YTo OH
onHoMepHbIi. [Iporpammy TpeOyercst Hamucath Ha AcceMbiepe.

Bapuanm 4.

Jlanpl TpU II€pEMEHHbIE C HEPABHBIMM 3HAYCHUSAMH, pacCMaTpUBacMble Kak
KOOPJIMHATBI TOYEK Ha uuciaoBod ocu. OnpenenuTs JUIMHY MHUHHMAJIbHOIO
OTpe3Ka, BKIIOYAIOIIETO BCE TPH TOYKU. KoJIM4YecTBO 3JIEMEHTOB MaccHBa
cunuTaTh (PUKCUPOBAaHHBIM, paBHbIM 5 — 10. Ecnu pa3smepHOCTh MaccuBa He
yKa3zaHa, TO IIpeJIoJyiaraeTcsi, 4ro OH oOAHOMepHbIA. [Iporpammy Tpebyercs
HamucaTh Ha Accembiepe.

Bapuanum 5

Hanunmre nporpammy, kotopas co3znaeT ¢ailn Ha JUCKe, COAepKalMi 3alucH
U3 TpEX 3JEMEHTOB: HOMepa ToBapa (5 CMMBOJIOB), HAUMEHOBaHUs ToBapa (12
CHUMBOJIOB) U CTOMMOCTH €IMHMIIBI TOBapa (0JHO cioBO). BBOA ATHX 3HaueHUM
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«AmmapaTHoe obecrieueHye

VYka3zaresb BepIIMHbI CTEKA XPAaHUTCS B PETHCTPE:

® opmupyemast
Ne i @ opMBbI TEKYIIET0 KOHTPOJISA IIpume pbl THIOBBLIX 33 aHUH KROMHICTCHITHS
JOJDKCH OCYIIECTBIISATRCS MOJIB30BAaTEeM ¢ KiIaBUaTypel. [IporpamMmy TpeOyercs
Hanucath Ha Accembrepe.
5 YcTHOe cobeceroBanue o Bapuanrsl Tem aiis obcyxnenns Ha codece10BaHuH
PE3yNIbTaTaM BBITIOJHEHHON 1. CrnocoOsI TpeIcTaBICHAS YUCIOBOW U TEKCTOBOW MH(pOpMAIWK.
CaMOCTOATEIJILHOW pabOTHI IO TEMaM 2. TlpuunHBI BO3HMKHOBEHHSI JIBOMYHOMU I(ppoBoii DBM.
pazaenal «Apxurekrypa u 3. TlpuBecTH npuMepsl HapyIeHHS TpUHIMIOB (GoH Helimana B coBpeMeHHbIXx DBM.
OpraHM3aliOHHasl CTPYKTYypa
mdposoit DBM»
6 [ToaroroBka Kk 3K3aMeHy 10 TeMaM Bapuanmel sx3ameHayuonHbix 60NpOCO8 NO MemMam 0aHHO20 pasoend
paszerna 1 «Apxurekrypa 1 1) Tousitue — apxutekrypst  OBM.  IIpuHCTOHCKass W rapBapjckas
OpraHM3alHOHHAA CTPYKTYpa APXUTEKTYDHI.
mdpoBoit IBM» . .
2) Uctopus CTaHOBJIEHHS M Pa3BUTHS OTCUCCTBEHHOW BBIYMCIUTEIBLHON
TEXHUKH.
3) Ilepeuncaute npeumyiiecTBa 64 OUTHOM apxuTeKTyphl D BM.
4) Cucrema KOMaH MUKpOIIpolieccopa (Ha mpumMepe).
5) Dsomonus Mukpompoieccopos upm Intel u AMD.
7 Pedepar mo paznen Il «Armapatsoe Tewmbl pedepaToB
obecTieueHre BEIYUCIUTEIHHOTO 1. Pa3zpaborka 64-pa3psIHbIX IpIIOKeHNHA cpencTBaMu FASM.
mporiecca» 2. TexHonormy OoNTUMU3AIMK TPOrpaMMHOTO Koxa Ha Accemouepe.
3. CpaBHuTeNbHBIM aHAIM3 (DYHKIMOHAIBHBIX BO3MOXHOCTEH OMHOIUIATHRIX DBM
Pas3IMYHBIX POM3BOIUTEIEH.
4. Texunonorus mnpuMeneHus otianauvnka OllyDBG mpu mporpamMmupoBaHHMM Ha
Accembiepe.
5. TexuHonorust pa3paboTku apaliBepoB NepueprifHBIX YCTPOHCTB Ha AccemOIepe.
8 TecTupoBanue o Temam paszzena |l Bapmuanr tecta 1




24

® opmupyemast
KOMIIe TeHIU St

IIpume pbl THIOBBLIX 33 aHUH

Ne i @ opMBbI TEKYIIET0 KOHTPOJISA
BBIYHCJIATEJIFHOIO MpoLecca A. ECX;

b. RDX;

B. ESP;

I'. EBP.

Bapwuanr tecta 2
J1st yMHOXKEHUS. M I€TIEHKSI 110 yMOTYAHUIO UCTIONbB3YIOTCS CIEAYIOIHE PETUCTPBIL:

A. EAX/IRAX;
Bb. ECX/RCX;
B. EDX/RDX;
I'. EBX/RBX.

Bapuanr tecta 3
Bri6epure komannel AccemOmepa st 100aBICHHS B CTEK

A. PUSH,;
b. POP;

B. PUSHA;
I'. PUSHF.




25

Ne i

@ opMbI TeKYIIET0 KOHTPOJIS

IIpume pbl THIOBBLIX 33 aHUH

® opmupyemast
KOMIIe TeHIU St

Bapuanr tecta 4
A. B HWKHMX aJpecax NaMsTH;
b. B cpeanux ampecax naMAru;
B. B BepxHuX ajgpecax mamsiTH.

Bapuanr tecra 5

Beimenure omepalmmd, BBITIONHIEMbBIE MHKPOIPOIICCCOPOM  BO  BpEMs  BBITIOJTHCHHS
nporpaMmsl Ha Accemouepe:

A. KOMaHJbl WM HHCTPYKIUH;

b. nMpeKTUBBI UK NICEBIOOIEPATOPHI;
B. onepatopsr;

I'. npenonpenenéHHble UMEHA.

Kourponpnas pabora no remam
pasznena Il «Anmapataoe obecrieueHre
BBIYHUCIIUTEIIBHOTO TPOIIECCaY

Bapuanr 3aganmii 1 (HeCKONbKO 3a/1aHU U3 BapHaHTa)

1. Hammcatp nporpamMmmy Ha AccemOJiepe 1Sl CIOKEHHS ABYX 8-pa3psiHbIX YHUCEI
Xu 'Y, pe3yabTaT CIOKEeHUs IOMECTUTH B perucTp R7.

2. Hamucatp mporpammy Ha AcceMOnepe aisi cIOXKEHHS JBYX 16-pa3psaHbIX
gucen X u Y, pe3yabTar ciaokenus nomecturb B peructp R6 (High — crapmii
0aiir) u peructp R7 (LOW —muta it 0aiir).

3. Hammcate mporpammy Ha AcceMOiepe Uil CJOXKCHHS JIBYX JIBYXOaHTOBBIX
YHCeJl C UCTIONb30BAHUEM KOCBEHHOM aJIpecalH.

Bapuanr 3aganmii 2 (HECKONBKO 3a/1aHUN U3 BapHaHTa)

1. Hammcate mporpammy Ha AccemOiepe AJsl CIOXKEHUS JIBOMYHO-AECSITHIHOTO

quca, Ipppa MIaaIIero 3Ha4aIiero pa3psga KOTOporo pacroiokeHa B siueiike
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BETA, ¢ TBOMYHO-ACCATUYHBIM YUCIIOM, IM(pa MIIaaIIero 3HavaIiero paspsjia
Kotoporo pacrnonoxena B siuerike ALPHA. KomumuectBo map midp aBoudHo-
necsatraHoro yucia (ero mmHa) coctaBisier COUNT. Cuurath, 4To 00a uncia
UMEIOT OJIMHAKOBYIO JUIMHY M YETHOE KOJM4EeCTBO LWpp (WM, €cii HeYyeTHoe
KOIIMMECTBO IHdp, 1Mppa cTapiiero 3HAYAINETO pa3psia paBHA HYJIIO).
HamcaTp nporpammy Ha AccemOepe 171 BBIYUTaHKs OJHOOaMTOBOIO YHCIIA U3
OHOOAWTOBOrO YHCJa C WCIONb30BAHHEM OIEpaliii CIOXKECHUS C JIBOHHBIM
WHBEPTUPOBaHMEM. Pe3ynbTaT BEIUHCIEHNS — Pa3HOCTh 3arpy3HTh B peTucTp R7.
Haiiru pasHocTh ABYX 16-TH pa3psiHBIX YHCEJN U IOMECTHUTH €€ B peructp R3
(crapumit Gaiir — HIGH) um B peructp R4 (muamgmmit Gaiir —LOW).
Ucnoms3oBamme komannsl ADD BMecto INC obecreumBaeT BBI-TIOIHEHHE
orepaiyy  ABoMHOro uHBepTupoBaHusi. Komanma INC nHe Bimsier Ha Owur
nepeHoca. Komanasl B moamporpaMme  CHaOOWUTh  KOMMEHTapUsIMHU
CaMOCTOSITEIIHHO. . . .

10

IMToaroroBka k 1a00paTOPHBIM paboTaM
pasnena |l «AmmapaTHoe obecrieueHne
BBIYHUCIIATEIHHOTO TIPOIIECCa)

BapI/IaHTbI BOIIPOCOB AJIA MOATOTOBKHU K J'Ia60paTOpHLIM 3aHATHAM OAaHHOI'O pasjeiia

1

2.

o &

Haueprure cTpykTypy anropurMa mporpaMMbl Ha AccemOiepe s
MIEPEMHOKEHUS IBYX 8-pa3psiTHBIX YHCEIL.

KakoBbl ¢yHKIMEM yCcTpoiicTBa ympaBieHMs KJIaBHATYpod (KOHTpoIuiepa
KJIaBUATYpPbI)?

Hamucats nporpammy Ha AccemOuiepe AJisl CIIOKEHUs ABYX 8-pa3psi/IHbIX YHCET
Xu 'Y, pe3yabTaT CIOXKEeHHUs IOMECTUTH B perucTp R7.

OOBsicCHUTE anrOpuTM BBITIOJHEHUST KoMaHT jSub u rsub.

Kak B Accem0iepe opraHmyeTcsi mepeiada IMapaMeTpoB IO 3HAYCHHIO, IO
cchbuike?

11

IIucbMeHHBIN OTYET € pe3yJbTaTaMu
BBITOJIHEHHOTO  OKCTIEPUM EHT aTTbHO-
NPaKTHIECKOTO 3aIaHus JJIst
CaMOCTOATENHHON paOOTHI 10 TEMaM
pasnena |l «AmmapaTHoe o0ecTieueHe
BBIYHCJIMTEIIHLHOTO MPOLIECCar

BapI/IaHI‘BI MPAKTUICCKUX 3aI[a}H/II>'I JJIL CaMOCTOSTEIILHOMI paGOTLI CTYACHTOB

Bapuanr 1.

Haiitru wHnekc sneMeHra ¢ 3aJaHHbIM 3HaueHueM. lIpeanonaraercs, 4yTo B

MacCHBE €CTh TaKOH 3JIEMEHT W OH eJMHCTBEHHBIM . KommuecTBO »IeMeHTOB MaccHBa
cuurath (PUKCHUpPOBaHHBIM, paBHBIM 5 — 10. Eciu pasmepHOCTh MaccuBa He yKaszaHa, TO
NpeJINoNiaraeTcsi, 4YTO OH OJHOMepHeld. [Iporpammy TpebyeTcs HamucaTh Ha
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Accembiepe.

Bapuanr 2.

[TocTpours MaccuB, 3IE€MEHTHI KOTOPOIO CYTh CYMMBI MOCJIEAOBATENIbHBIX HAp
JNMEMEHTOB  MCXOJHOrO MaccuBa. KoOIMYecTBO D2JIEMEHTOB MacCuBa CUWTATh
¢ukcupoBaHHBIM, paBHBIM S5 — 10. Ecim pa3smepHOCTh MaccuBa HE YyKa3aHa, TO
MpeArnonaraeTcs, 4YTo OH ofgHoMepHblid. [Iporpammy TpeOyercsi HammcaTh Ha
Accembiepe.

Bapuanr 3.

Jlan MaccuB, 3MeMeHTHl KOTOPOro MpuHajiexkatT MHokecTBy {0,1}. Onpenenursb
JUTMHY TIEPBOW TIOCIIEIOBATEIFHOCTH PAJOM CTOSIMX eAuHH, KoImaecTBO 31eMeHTOB
MaccuBa CcUMTaTh (PUKCHpOBaHHBIM, paBHIM 5 — 10. Ecnmu pasmepHOCTh MaccuBa He
yKa3aHa, TO MpeJIoaraeTcs, 4To oH oJHoMepHbIil. [Iporpammy TpeOGyeTcs HammcaTh Ha
Accembiepe.

Bapuanr 4.

JlaHBI TpH NIEpEeMEHHBIE ¢ HEPaBHBIMH 3HAUCHISIMH, PACCMATPHBAEMBbIe KaK KOOPIUHATHI
TOYEK Ha YHCJIOBOH ocu. Ompe1euTh 1JIMHy MUHAMAJIBHOTO OTPEe3Ka, BKIIOYAIONIETro BCe
TpU TOUKU. KonmmuecTBo /IeMEHTOB MacCcHBa CUUTATh (PMKCUPOBAHHBIM, paBHBIM 5 — 10.
Ecmmu pa3smepHOCTh MaccuBa He yKas3aHa, TO TPEAINONAraeTcs, YTO OH OJHOMEPHBIM.
[Tporpammy TpeOyeTcst HammcaTh Ha AccemOiepe.

Bapuanr 5

Hammmre nporpammy, kKoTopast co3maeT (ailll Ha JWCKE, CONSPIKaIi 3aIicCh U3 TPEX
JIIEMEHTOB: HOMepa ToBapa (5 cuMBONOB), HauMeHOBaHus ToBapa (12 cUMBONOB) U
CTOMMOCTH €JMHWIIBI ToBapa (OJHO CJOBO). BBoxg 95Tux 3HaveHWd JODKEH
OCYIIIECTBIIATHCS TONIH30BATEJIEM C KIaBHATyphl. [Iporpammy TpeOyeTcsl HamvcaTh Ha
Accembiepe.

12

Y cTHOE cobeceq0BaHue II0
pe3yJbTaTaM BBITIOIHEHHON

Bapuants! TeM 1715 o0cyxaeHnst Ha codece10BaHuM.
1. CnocoOwI ajipecaliy OnepaHIoB B IporpaMMax Ha AccemoOepe.
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CaMOCTOATEIHLHOH padOTHI 10 TEMaM 2. MapuipyT OTJaIKi NPWIOKEHHS C MICTIONB30BAHAEM BBI30BOB MPOLICTYD.
paznena |l «Anmapataoe obecrieuenre | 3. Mcnonb3oBanuwe B mporpamMMe Ha AccemOiiepe M3MEHEHHUs COACPIKUMOIO PETHCTPOB
BBIYHUCIIUTEIIBHOTO TPOIIECCaY (naros.
4. CpaBHUTEIILHBIA aHAIM3 PEe3yJbTATOB TECTHUPOBAHUS KOMIIOHEHTOB BBIYHCIIUTEIILHON
WIAT(HOPMBI PA3IMUHBIMY CTICIHAIM3UPOBAHHBIMU TIPOTPAaMMHBIMU CPEACTBAMMU.
5. KonBetiepmsarysi BHITIOJTHEHUS MHCTPYKIMN TIPOIIECCOPOM.
13 MeTton poekToB TI0 TeMam pazzena |l | BapuaHTBI MPOEKTHBIX 3aJaHMI TI0 TEMaM JaHHOTO pa3felia
«Annapamuoe obecneuenue 1. Pazpabotka mpaiiBepa nepudepuitHoro ycTpoicTBa Ha AcceMoOepe.
BbIUUCTIUMENILHO20 NPOYECCA» 2. Konctpyuposanne RAID maccuBa
3. BoccraHoBneHHe airopurMa HCTIOIHAEMOro MOIYJS CpeACcTBaMU au3accemoOiepa u
OTJIa9VKa.
4.Pa3paboTka sMmynsTopa 00pabOTKH JaHHBIX 110 3a/IaHHOH apXUTEKTYpe Tporeccopa.
5. Ilpumenenuns ornaaunka FDBG npu nporpamMupoBannu cpeacrsamu FASM
14 IToaroroska Kk 3K3aMeHy 0 TeMaM BapuaHTsl 3k3aMeHAIMOHHBIX BOIPOCOB 0 TEMaM JAaHHOTO pasjea
paznena |l «ArmapaTHoe obecrieueHre 1. Tlepeuncnure npeumyiecTBa 64 OGuTHON apXUTEeKTYpsl IBM.
BBIYHUCIIUTEIIHHOTO TIPOLIECCa 2. Cucrema KOMaHI MHUKpoIpoleccopa (Ha npuMepe).
3. IlyTun noBbImeHHs] TPOM3BOIUTEIHHOCTH MUKPOIPOLIECCOPOB.
4. 3anpméHARIA PeKUM MUKPOTIPOIIECCopa.
5. Oomomms MukpomnporieccopoB ¢upm Intel 1 AMD.
15 TecTtupoBanue no Temam pazaena |l Bapwuanr tecta 1

«ArmnmapaTHoe obOecriedeHre
BBIYHCIIMTEIILHOTO TIPOLIECCar

TuroBoit MHKpONpoLeccop CONEPXKUT HMHAMKATOP HYISI M MEepeHoca. DTH MHIHUKATOPHI
00pa3yroT COIEPIKIMOE ...
A. perucrpa KOMaHs;

b. perucrpa cocrosinus;
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B. peructpa ynpaiieHUsI IPEPBIBAHUEM.

Bapuanr tecta 2
CY€TYrMK KOMaHI M PETHCTP aJapeca/IaHHbIX SBIAIOTCS aHAJIOraMHU B TOM CMBICIIE, YTO
oba MoryT ...

A. yKa3aTh A4eHKy NaMsTH;
b. momMecTUTL KOMaHIRI;
B. momecTtuTh manubIe.

Bapwuanr tecta 3

Yto SBIETCS NCTOYHMKOM M YTO SBJISICTCS Ha3HAUYEHHEM NaHHBIX B KoManae MOV H,A
5

A. UCTOYHUK — peructp H, Ha3HaueHue — peructp A;
b. ucrounuk — peructp A, Ha3HaYeHHe — peructp H.

Bapuanr tecra 4
Korpa nBa omepanna (HanpuMep, JBa YWCTA TPH BBIYUTAHUHN) SIBIISFOTCS
COICP)KUMBIM BHYTPEHHHX PETHCTPOB MHKpPOIPOLECCOpa, MOXKET OBITh
UCTIONIb30BaH CJICAYIOMIHIA CTIOco0 aapecalmu:

A. KOCBEHHBIH;
b. HemocpeaCTBEHHBII;
B. perucrpoBsbiii.
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16 [Tocemenre mpodopre HTAIMOHHBIX Nel. YyacTue B y0anuHBIX IPOQOPHUEHTAIMOHHBIX MEPOTIPHSITUAX, TIPOBOJMMBIX Ha
MEPOTIPUSATHI teppuropunt PI'Y mm. A.H. Kockiruna.
Ne2. Vuactue B myOnmgHBIX MPO(OPUEHTALMOHHBIX MEpPONPUSATHSAX, MPOBOIUMBIX BHE
teppuropun PI'Y um. A.H. Kocbiruna.
17 VYyacture (1oCTWKEeHHUs) B YuacTue win Npu30BOE MECTO B XaKaTOHE WIIM MHOM COPEBHOBAHHHM C O(UIMAILHBIM
npodecCHOoHATIBHBIX KOHKYpCax yuactueM PT'Y mm. A.H. Kocsiruna
18 Hayunas w/wm npaktmdeckas padora VYyacTue B HaydHOU KOH()EPEHIMM I MHOM HAay4HOM MEPONPHSITHH B KaueCTBE
npeactasurenst PI'Y mm. A.H. Kockiruaa
19 Pedepat no pazneny Il «AmmapatHoe TeMmbl pedepaToB
obecrieveHue JJ1sl TIOBBIIIEHUS Cpasnaurenbhbiii aHamm3 TexHonoruii CUDA u OpenCL.
BBIYHUCIIUTEIIHHOM MPOU3BOAMUTEIILHOCTH 2. [lepcrieKTHBBI HCTIONB30BAHKSI KBAHTOBBIX KOMIILIOTEPOB.
OBM» 3. OcoOeHHOCTH ammapaTHOrO OOecreyYeHus ISl BBICOKOHATPY)KEHHBIX
TIPHIO’KEHUI
4. [IpenmymecTBa rpaduuecKuX MPOIECCOPOB npU  TapaJuieTbHBIX
pacuerax.
5. Pabora c pazaensembimu pecypcamu B OpenMP.
20 TectupoBanue no Temam paszaena Il Bapmuanr tecta 1

«ArmapaTHoe oOecTieueHHe 1JIs
TIOBBIIICHHS BBIYHUCIIUTEITHHON
npom3BOAUTENbHOCTH DBM)»

K envnviiaM m3MepeHusi BEIYUCIUTEIbHOU NPOM3BOIUTEILHOCTH OTHOCST:
- Kowur/c,

- Tflops,

- IleTaduionc,

- MIPS.

Bapwuanr tecta 2
Peammpamusamu MPI seisroTcs:
- Oracle MPI,

- OpenMP,
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- OpenCL,

- MPICH.
Bapuanr tecta 3
[Tpu ncnonp3oBarm GPU:
- Bce /Ipa BHINOJIHSIOT OTHU M Te K¢ HHCTPYKI[HH, HO ¢ PA3HBIMH JaAHHBIMHU
- BCE S/Ipa BBIMONHSIOT Pa3JIMIHbIE MHCTPYKIH, HO C Pa3IMIHBIMU JJaHHBIMH,
- BCE SAJIpa BHITONHSIOT OJTHA U T€ K€ MHCTPYKIIMH, HO C OJJMHAKOBBIMHY JITaHHBIMIL,
- BCE S/Ipa BBIMOJHSIOT Pa3JIMdHbIC UHCTPYKIMH, HO C OJIMHAKOBBIMH JaHHBIMH.
Bapuanr tecra 4
Ha armapaTHOM ypoBHE TJaBHas CIOHOCTH B KOHCTPYHMPOBAHHH KyOWUTOB 3aKITFOYAETCS
B
- MX JIETePMHUHUPOBAHHON TPUPOIIE;
- MX MO/IBE P:Ke HHOCTH BJIMSIHHIO BHE ITHUX (PaKTOPOB;
- UX BEPOSITHOCTHOW TIPHPOJIE.
Bapunanr Ttecta 5
OdhexTuBHAs NPOM3BOAUTEIBHOCTL (IarMaHa POCCHHCKOTO CYMePKOMITBLIOTEPHOTO
xomiuiekca «Christofari Neo» cocrasmser:

- 117,18 neradmorc;

- 545 meraduorc;

- 11,95 neradaonc.

21 Konrponbaast pabora no remam pasnena | Bapuant 3amanuii 1

Il «AmmapatHoe obecrnieuenue AJis
TIOBBIIIEHHS BBIYHUCIIUTEIbHON
npom3BoUTeIbHOCTH DBM)

1. UYewmy, corlacHO 3aKoHy AMjajia, paBHO MaKCUMaJIbHOE YCKOPEHHE, KOTOPOS
MOJKHO TIOJIYYHTh TIPY MCTIOJIHEHUM JTaHHOTO (pparMeHTa Ha mapasuiesbHON
BBIYHCJIMTEILHON crucTeMe?
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for( i = 0; 1 < n; ++1)
for( 7 0; 3 < m; ++3)
Ali][J] = A[1][J-1] + Cl[i][J]*x%x;

2. B yem pasnmiia Mexny MPMD-nonxonom (Multiple Program — Multiple Data:
MHOXKECTBO TMPOrpaMM — MHOKeCTBO naHHeix) M1 SPMD mnonxomom (Single
Program — Multiple Data: ogHa nporpaMMa — MHOKECTBO JaHHBIX) B HATIMCAHUH
nporpamm? Kakoii m3 Hux ucrnions3yercs B MP1?

3. Tlouemy »Heprod(PEeKTHUBHOCTH BBIYKCIICHHA B HACTOSIINCE BPEMS SIBIICTCS
BaKHOW  xapakrepuctukoil?  Ilpoanammmupyitre  crmmcok  GREEN-500,
conoctaBbTe ero ¢ 1OP-500, caenaiite BBIBOIEL.

Bapuanr 3aganmii 2

1 Kaxwue macTpyments! npenocrasisier OpenMP paspadorunky? B wem
0COOEHHOCTHU WX MPUMEHEHMS ?

2. B 1ewm paznuia Mexay OJOKHPYIOUMMH U HEOJIOKUPYIOIIM U
¢dysximsimu oomMena MP1? Kakue npoGiieMbl OposkaaeT Kaxkaasi U3 3THX TPYIIT
GbyHkimii? KakoBbl MyTH UX peIeHAS?

3. [Mouemy nis cucrematrky OnvHEa IOTPEOOBATIOCH YTOUYHUTD U

pacUIMpUTh KJIACC «MHOTO TIOTOKOB KOMAH]l — MHOTO TIOTOKOB JTaHHBIX»?

CMOKeTe JIM BBl TIPS/IJIOKUTh MHOW CTIOCO0 YTOUHEHHOW KilacCHpHKaImn?

22

[ToaroroBka K J1a00paTOPHBIM 3aHATHSM
paznena Il «ArmapaTHoe obecnieueHue
JUTSL TIOBBIIICHHST BBIYUCIIAT €ITHHOM
npomBoaUTeIbHOCTH DBM)

BapuaHTs1 BONPOCOB /1151 TIOAITOTOBKH K J1a00paTOPHBIM 3aHSITHIM JIAHHOTO paszieia

1. Texaonormu CUDA.

2. Texnonmorm OpenCL.

3. DMy KBAHTOBBIX BRIYHCIIEHNHA. O030p HHCTPYMEHTaJIbHBIX CPE/ICTB.
4.CpaBHUTCJIbHBIN aHaMM3 (DYHKIMOHAJIBLHBIX BO3MOHOCTeH mmiatdopm SimCIM u
QBoard.

5.CpaBHUTENIbHBIA aHA3W3 S3BIKOB MPOrPAMMHUPOBAHMS KBAHTOBBIX BhraucieHui (Quil,
QCL, Quipper , Q#).




33

® opmupyemast
Ne i @ opMBbI TEKYIIET0 KOHTPOJISA IIpume pbl THIOBBLIX 33 aHUH KROMHICTCHITHS
23 IInceMeEHHBIN OTUET ¢ pe3ynbTaTaMu BapuaHThI IpakTHYECKHX 3adaHUH I CaMOCTOSTENLHOW pabOThI CTY/ICHTOB
BBITIOJIHEHHOT'O  SKCTIEPHM €HT aJIbHO-
MPaKTHIECKOr0 3aJaHus [T Bapuanum 1.
CaMOCTOSITEJILHOM pabOoTHI 10 TEMaM PeammoBats anropurm ¢axropusaipm Lllopa Ha 3MynsITOpe KBaHTOBOIO KOMIIbIOTEpA.
paznena Il «ArmmapaTtHoe obecnieuenue | [Ipumenurs cpeactsa QBoard.
JUJISI TIOBBIILIEHUSI BBIYMCIIUT€JIbHOM
MPOM3BOIUTENILHOCTH DBM» Bapuanm 2.
PeammpoBats amropurMm pacrio3HaBaHus (QyHKIWA (amropurMm Jloida) Ha 3MyIsTOpe
KBaHTOBOIr0 KoMmbioTepa. [Ipumennts cpeacta Quantum Programming Studio.
Bapuaum 3.
PeamnoBats amropurm ['poBepa Ha SMyISITOpe KBAaHTOBOIO KoMIbroTepa. IIprnMmenuTs
cpeactea QUEST (Quantum Exact Simulation Toolkit).
Bapuanm 4.
PeamnoBate amropurm [oiua—Moxun ©Ha 5SMynATOpe KBAaHTOBOIO KOMIIBIOTEPA.
[Tpumennrs cpencrBa SImCIM .
Bapuanm 5
Anropurm CaiiMOHa Ha SMYISITOpE KBAaHTOBOIO KoMibioTepa. [lpuMenuts cpenctsa
Qiskit.
24 YcrHoe cobeceioBanre 1o pe3yiibTaram | BapuaHThl TeM i 00CYKAeHUS Ha COOECeJOBaHII

BBITIOJIHEHHON CaMOCTOSITEIIbHON
pabotsl o Temam pazaena ||
«ArmapaTHoe obecriedeHue AJis
TIOBBIIIEHHS BBIYHUCIIUTEIbHON
npom3BoAUTEIbHOCTH DBM)»

1. [IpenmymecTBa rpauueckux MpOLECCOPOB P TapajulesIbHBIX
pacudeTax.
2. [louemy KOHBeiepHbIE CHCTEMBI CJOKHO KIACCH(UIMPOBATH B

cuctemarrke OnmuaHa? K xakomMy Kinaccy v nodemy Bbl ObI UX OTHECIH?

3. Haiire cnoBecHyto wuHTeprpeTampo 3akoHa Awmpana. KakoBel ero
cinenctBusa? Kak MOXHO MCNONb30BaTh 3aKOH AMmJana MpU NPOEKTHUPOBAHWU
napasuIeJIbHOTO MPOrpaMMHOI0 o0ecneyeHus
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4. Kakum tensim ciryxur 00beIMHEHHE TIOTOKOB MapaiiesIbHON MPOrpamMMbl
B rpymsl (koiekTuBbl)? KakoBa B3aMMOCBSI3b MOHATHHA «TPyIma, «00JacTb
CBSI3W» U «<KOMMYHUKaTOop» B MPI?
5. B ueM mpenMymiecTBa U HeIOCTATKH OOMEHa TaHHBIMHE Yepes3 o01yro maMsth? Kakne
3a1a4u MOrYT 3(p(heKTHUBHO peliaThCsl HA CUCTEMAaXx TOro Thra?

25

MeTon npoekToB 1o Temam paszzena Il
«ArmapaTHoe obecrieueHue AJist
TIOBBIIIICHKS BBIYHUCIIUT EIbHON
npomBoaUTeIbHOCTH DBM)»

BapuaHThI POSKTHBIX 3aJJaHUN TI0 TEMaM JJAHHOTO pa3jielia

1. Pacnapamienurs mocyieaoBaTeNbHy0 nporpaMMy Ha C++ ¢ MCTONB30BaHUEM TOJIBKO
IUpeKTuBbl #pragma omp parallel Kpome ykazaHHONW AMPEKTUBBI J1OMyCKAaeTCs
ucriofb3oBanre  QyHkimii  OuOimmorekn OpenMP s paGoTel ¢ mepeMeHHbIMU
OKPYKCHHS

2. Pacmapamwienurs  TOCIEIOBATENHHYIO MPOrpaMMy C IMKIAMH C HCTOJIb30BaHUEM
JMPEKTUBBI #pragma omp for (cTaTrdeckoe IaHAPOBaHUE UCTIOIHEHIS )

3. Pacmapannenurs nocse10BaTebHyI0 IPOrpaMMYy C HCTIONB30BAHUEM JTUPEKTHUBBI
#pragma omp parallel sections (mapamnemnm no ¢pyskmpsam). Kpome ykazanHon
JUPEKTHUBBI JIOIyCcKaeTcs ueTonb3oBanre (yHkimin 6ndmorexn OpenMP s pabotsl ¢
TIePEMEHHBIMU OKPYKCHHS.

4. Beraucimrs wHTETpad (QyHKIMM y= 1/X Ha 3ajaHHOM wuHTEepBasie [a,b]; a,b> 0
METOAOM TpareImii.

VicxonHble naHHbIE: TPAaHULGI HHTEpBAJIa a, b; YHUCIO OTPE3KOB, HA KOTOpoe pa3OuBaeTcs
WHTEpBaJ MUHTETpUpoBaHus m (m>> K).

Macrep-miporiecC BBOAHWT HCXOIHBIE JAHHBIC, pa3lacT HMX TPOIECCaM HCTIOIHUATEISIM,
coOMpaeT pe3yabTaT BHIYHCIICHHI 1 BBIBOAUT €TO HA DKPaH

5. TpexMepHbIi KJIETOUHBIN aBTOMAT.

[Tone — TpexmepHass MaTpuia, 3aMKHyTasi B TOp; COCTOsSIHAEe aBToMara — OuHapHoe (0-
MepTB, l-xuB); S(t) — ucxomunoe coctosiHue; N(t) — KOMMYECTBO <OKHMBBIX» COCECH.
[Tpaswna (yskImoHMpoBaHUS (HOPMHUPYIOTCS CAMOCTOSITENBHO.

26

[ToaroroBka K 3k3aMeHy IO TEMaM
pasnena |l «ArmmapaTHoe oOecredeHre
JUTSL TIOBBIIICHKST BBIYHCIIATCITHHOM
MpOM3BOAUTENLHOCTH DBM)»

BapuaHTsl 5K3aMEHAIMOHHBIX BOMPOCOB TI0 TEMaM JAaHHOTO pasjelia
1. Tapamnenbnsie komnbloTepsl U Cynep-OBM.
2. Krnaccudukaims MHOTONPOLIECCOPHBIX BBIUYHUCIUTEIBHBIX CUCTEM.
3. BexTopHO-KOHBEHEpHBIE CYNEPKOMIIBIOTEPHI.
4. Meta-xkomnetotTuar 1 GRID-TexHomOrMH.
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® opmupyemast
Ne i @ opMBbI TEKYIIET0 KOHTPOJISA IIpume pbl THIOBBLIX 33 aHUH KOMITCTCHINH
5. Apxurekrypa rpadraeckoro nporeccopa (GPU).
5.2.  Kpwurepuy, mkangbl OLEHUBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH:

Kpurepur ¥ mikanbl OICHUBAaHMSA (OPMHUPYIOTCS B COOTBETCTBHM C OrpaHMUCHUSIMH METOMIMKOW HCITONB30BaHUS OaslTbHO-PEHTHUHIOBOM CHUCTEMBI TPH
peaymB3ali  OCHOBHBIX TMPO(ECCHOHABHBIX 00pa3oBaTesbHBIX MPOrpaMM BhICIEro oOpa3zoBaHus WMHcTuTyTa HMHOOPMAIMOHHBIX TEXHOJOTMA M IHA(PPOBOIL

TpaHc(popMaLH.
Kputepuu oneHnBanus u npaBujia HauncJeHusi 6aanioB 3a KPM
Tun KOHTDOMBHLIE Hauucnenue o
a1 WA
KOHTpOJbHO- | HaummeHoBaHue p 0a/I0B
. CPOKH H AUANA30H
PEUTHHIOBOI'0 KPM HpaBHJ'Ia HAYHCJIe HUS DaJI0B mocJie i
HIKaJ1a 3po3un AJLTI0B
MEpPONpPpUATHUS 3aB€ pHICHUA
0a/L10B
arTeCTalnmumu
[Tpuka3 nan PacnopsbkeHne 0 BKIIIOUEHUH MEpOIPUSITHl B yueOHBIN poliecc, HaIuyue
OTMETKHU O MocelleHnu Meponpusatus. [loarBepxaeHre oT JUpEeKTopa HHCTUTYTa O
Vyacthe B COOTBETCTBUH MEPONPUATUS IPO (U0 TOATOTOBKH.
Mocetmenne npod My OJIMIHBIX bamt 3a KPM onpenesnsiercss Kak OTHOLIEHHE KOJMUECTBA IOCEIEHHBIX MEPOIPUATUH K
. P MEpPOTIPHUITHAX, MpOBEICHHBIM. MeponpusaTHe 3aCYUTHIBACTCS KaK MOCEIIEHHOE TIPU yCIOBUU aKTUBHOI
OPHEHTALIMOHHBIX Her Her 1-5
MeponpasTHiE IIPOBOAMMBIX Ha paboTeI 00yYaromerocst Ha MEpONPHUATHN: 03By IHBaHIE BOTIPOCOB, yUacTHe B
Tepputopuu PI'Y JIMCKYCCHUSIX, IPOSBICHUN MPHU3HAKOB ChOPMHUPOBAHHOCTH COOTBETCTBYFOIIIUX
uM. A .H. Koceiruna KOMIIETCHIUH U T.IL.
KPM MoXeT ObITh YYTEHO MO BCEM AUCLUIUIMHAM,
ucnosb3yronmm bPC.
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Kputepuu onennBanusi u npaBujia HauncJenusi 6amnios 3a KPM

Tun Ko o o Hauncienue o
HTPOJIbHBI a1 WIH
KOHTpOJbHO- | HaummeHoBaHue p 0a/I0B
. CPOKH H JAHATIA30H
PEeTHHIOBOIO KPM IIpaBuja Haunc/ieHUA 6ALI0B nocJje 6
HIKaJ1a 3po3un aJ/1J1I0B
MEepPONpUATUS 3aB€ pHICHUA
0a/uI0B
arrecranuu
Ipuka3 wmm Pacnopsbkenue 00 y4yacTu B MEPONPUITHY, HATIMYHE 1O ATBEPIKICHUS
nocemieHus: Meponpustus. [loATBepKACHUE OT AUPEKTOPa UHCTUTYTA O COOTBETCTBUU
Yuacmie B MEPONPHUATHS TPOPUITIO T10NOTOBKH.
Iy OJIMY HBIX N
M EhOD SIS bamt 3a KPM omnpenensieTcs Kak OTHOLIEHUE KOJIMUECTBA MOCEIIEHHBIX MEPONPUSITUIN K
npog o IH/II) MBIX Bﬁe Het MpOBECHHBIM. MepOoIpusITHE 3aCYNUTHIBACTCS KaK MOCEIIEHHOE PH YCIOBHU aKTHBHOMN Her 1-4
repputopun PI'Y paboTel 00yUarOIIETOCS Ha MEPOTIPHUATHU: 03BYUYHBAaHNE BOIIPOCOB, YUacTHE B
CKyCCHSIX, MIPOSIBIICHHH MPU3HAKOB C()OPMHUPOBAHHOCTH COOTBETCTBY FOIIIMX
nMm. A .H. Koceiruna ey % 1P P ¢ Up P IOt
KOMTIICTCHIIUH U T.II.
KPM MoxeT ObITh YYTEHO 1O BCEM JMCLMILIMHAM, UCTIONb3yommuM bPC.
IMpuka3 wm PacnopspkeHune 00 OpraHU3alUy W/ WM yYaCTAU B MEpOIPUATHH. JJOKYMEHTBI, ITOATBEPIKAAFOIIIEC
ydacTHe u pe3ysbTathl yuactus. COOTBETCTBUE COJCPIKaHMS MUCIHUIUUHBI M MEPOIPHUATHS OPEICIIeT
VaacTie wm pea3yOIMi TMCIUIUIMHY PEenoaaBaTeNb. ballibl 32 MEepONPUSTHS ONPEACIAIOTCS PeaH3yOMIUM JUCHUILTAHY
IpernojaBaTesieM Ha OCHOBAHHUH IPEIOCTABICHHBIX JIOKYMEHTOB.
HNPHU30BOE MECTO B
VYyactue XaKaTOHE WJIA WHOM KPM MoxeT ObITh YYTEHO TOJIBKO B OJHOM JUCHUILUIMHE, Hcnodb3ytomeid BPC (o BeIOOpy cTyneHTa).
(mocTxeHus) B COPEBHOBAHUU C Her
HpO(I)eCCHOHaJ'ILHBIX O(I)I/II_II/IaJ'IBHLIM O6yanOIHHﬁCH MMposABUII HpO(i)eCCPIOHaHBHLIfI NOoaX0d K BBIMIOJIHCHUIO KOHKYPCHOTO
KOHKypCax y4acTieM 3aJlaHus, 3aHSUT IPU30BOE MECTO MM €T0 KOHKYpCHas paboTa BBIIIOJHEHA Ha BRICOKOM 1-2
PI'Y um. A H. podecCHOHAIBLHOM YPOBHE 0€3 rpyObIX OMIHOOK.
Kocsiruna N Ha
OOyJaromuiicss y9acTBOBAI B KOHKYPCE, BBIIOJHII KOHKYPCHOE 3aJaHUE TIOJHOCTHIO U
B cpok. OmHaKo ero paboTa CONEPIKUT OMIMOKH, TOMAPKH WK HE COOTBETCTBYET 0-1
TeMaTHKE JUCIUTUIHEI.
v . CepTidUKaT WM UHBIC TOKYMEHT, TOATBEPKIAIOIINE YyIaCTHE U PE3yJIbTAThl yYacTHs B HAYIHBIX KOH(epeHIUIX
Hayusas w/um HacTe B HaydHOU MM MHBIX HAYIHBIX MeponpuaTusx. COOTBETCTBUE COJICPKAHHS TUCIUTUIMHBI U MPOIIENIETO 00yIeHHs OTpeielisieT
A T——— KOH(pepeHIH nm Her peaM3y oA TUCIUTUIMHY TPETo aBaTeb. babl 3a MepONPUSTHS OTIPEICISIOTCS PEAM3yIOIIUM JUCIUTLTHHY
pabota MHOM HayqHOM HpenofaBaTeNieM Ha OCHOBAHUM IIPEOCTABIEHHBIX JOKYMEHTOB.

MEpPOTIPHUSATHH B
KavyecTBe

KPM MoxeT ObITh YITEHO TOJBKO B OJHOM MUCIUIUIHHE, Hcnoib3ytomeil bBPC (1o BeIOOpY CTyneHTa).
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Kputepuu onennBanusi u npaBujia HauncJenusi 6amnios 3a KPM

Tun KOHTDOMBHLIE Hauucnenne o
a1 Wi
KOHTpOJbHO- | HaummeHoBaHue p 0a/I0B
o CPOKH H AUANA30H
PEUTHHIOBOI'0 KPM HpaBHJ'Ia HAYHCJIe HUS 0aJ/I0B mocJie 6
HIKaJ1a 3po3un AJLTI0B
MEepPONpUATUS 3aB€ pHICHUA
0a/L10B
arTecCTanuu
npencrasutens PI'Y OOGyuyaroIuiicss IPEICTABUI aKTyalbHYI0 M OPUTMHAIBHYIO padoTy,
um. A.H. Kocbiruna COOTBETCTBYIONIYI0 TEMATHKE IMCIMIUIMHEL. PaboTa oTMEUeHa MPU30BBIM MECTOM, 34
WHBIM 3HaKOM OTIMYMS WM NMpeAcTaBisieT co0oil matepec B pamkax UT-
HarpasJICHHUSI. Jla
OOyuarouuiics npeacTaBui GopMaibHyIo paboTy, He UMEIolIel NPU3HAKU HAyYHOU
pabotel. PaboTa conepkuT omuOKY, MPU3HAKY IIATHATA UM HE COOTBETCTBYET 0-2
Hay4HOI TeMaTHke 10 (OpMabHBIM ITPHU3HAKAM.
BhImonHenye KoHTposbHas paGoTa 1o Het PaboTa BeIMONTHEHA TOJHOCTRIO. HeT ommboK B IOTHIECKUX PaCCy KICHHUIX. Jla 13-15
yueGHBIX 3a1aHHuil TeMaM Pas/elion Bo3Mo0xHO HamM4we OJHOW HETOYHOCTH WJIM OTIMCKH, HE SBJITIOIINECS CIIEICTBHEM
HEe3HAHUS WM HENOHUMAaHHUA ydeOHoTo MaTepuana. O0ydaroniiAcs MOKa3a MOJHbIH
00beM 3HaHUiL, yMEHHUI B OCBOCHHHM NIPOHICHHBIX TeM U NPUMEHEHHE X Ha IPaKTUKe.
PaboTa BEITIOHEHA MTOJHOCTBIO, HO IPUMEHEH Hed () ) eKTUBHBIA METO[] peIICHHS. 9-12
Jomymena o/Ha OIHOKa WM ABA-TPH HEI0UETA.
Jomymens! 6osiee 01HO oMmMOKK M O0Jee MBYX-TpeX HEIOUYETOB. 2.8
Homymens! rpy6bie ook, PaboTa BBINOJHEHA HE MOIHOCTHIO 0-1
ITonroroBka k Her JaH nomnHbIi, pa3BepHYTHIA OTBET HA MOCTABJICHHBIN BOMPOC (BOMPOCHI), Ha 20-25
J'Ia60paTOpHI>IM IIOKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HAHMIA 00 O6’b€KTe, MpOABJIAIOIIAACH
3aHATISIM Pa3€eiioB, B CBOOOJIHOM OTEPHPOBAHNN TIOHATUSIMH, YMEHUH BBIJEIHTH CYIIIECTBEHHBIC H
o HECYHICCTBCHHBIC €TI0 IIPU3HAKHY, IMPUIHNHHO-CJICACTBCHHBIC CBs3H.
IIMCbMCHHBIN OTYET C o
peayIbTaTaMH OO0yyatonuiicsi JEMOHCTPUPYET TIIyOOKKEe M POYHBIE 3HAHUS MaTepHrala 1o
Y 3a/JaHHBIM BOIIPOCaM, UCYEPIIBIBAIOIIE U ITOCJIEN0BATEIIBLHO, TPAMOTHO U
BBITIOJIHEHHOT'O o
JIOTMMECKU CTPOUHO €T0 MU3J1aracrt.
AKCTICPUM €HT AJTHHO-




NPaKTUIECKOTO
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3aJdaHus ISt
CaMOCTOSITEJILHON
paboTHI 10 TEMaM

paszzenos

JlaH nomnHpIi, pa3BepHYTHIA OTBET HA MOCTABJIECHHBIN BOMPOC (BOMPOCHI),
NIOKA3aHAa COBOKYITHOCTh OCO3HAHHBIX 3HAaHWH 00 00BEKTE, J0Ka3aTEIbHO
PaCKpPBITHl OCHOBHBIE MOJIOKEHHS JAVCLMIVIMHBI, B OTBETE MPOCIIEKUBAECTCS
HeTKasi CTPYKTYpa, JJOrHdecKast Iocjie10BaTeIbHOCTh, OTPaXarolias CyIIHOCTH,
PacKpbIBa€MBIX MOHATHIH, TEOpHi, siBJIeHNH. OOyJaromiicss TBEpAO 3HAET
MaTepuall 1o 3a/IaHHBIM BOIPOCAM, TPaMOTHO U TIOCJIEI0BATEIBHO €T0
U3JIaraeT, HO JOIYCKAeT HECYIIECTBEHHbIE HETOUHOCTH B OIPE/IETICHISIX. .

JlaH nonHbIi, HO HEAOCTATOYHO TOCJIEA0BATEbHbINA OTBET HA NOCTABIICHHBIN
BoIpoc (BOIMPOCHI), HO NPU 3TOM TNOKA3aHO YMEHHE BBIJCIUTH CYIIECTBEHHbIE U
HECYILECTBEHHbIE NPU3HAKU U IPUYMHHO-CJIEACTBEHHbIE CBSI3U. OTBET JIOTH4EH
U MBJIOKEH B TepMUHaxX HayKu. OOy4aromuiicss BlajeeT 3HAaHUIMHU TOJIBKO T10
OCHOBHOMY MaTepHally, HO He 3HA€T OTAEJIbHBIX A€TaJlCH U OCOOCHHOCTEN,
JIOIyCKaeT HETOYHOCTHU U UCTIBITHIBAET 3aTPyJHEHHS C (OPM yJIUPOBKON
OTpeICTICHUM. .

JlaH HeTOCTATOYHO MOJHBIA U HELOCTATOYHO pa3BEPHYTHIN oTBeT. Jlornka n
TI0CJIeTOBATEIHHOCTD M3JIOKEHMSI IMEIOT HapylieHus. JlonymmeHs! ommoKu B
PaCKPBITHH TIOHATHH, yroTpeOseHnn TepMuHoB. OOyJaroNuiicss He CTIocO0eH
CaMOCTOSITEJILHO BBIICIIUTH CYIIECTBEHHbIC U HECYIIECTBEHHBIC TIPU3HAKU U
HPUYMHHO-CJIeICTBEHHbIE CBsI3U. OOyuaromnmiics crnoco0eH KOHKPeTHU3UPOBaTh
0000IIIeHABIE 3HAHUS TOJHKO C TIOMOIIIBIO TpenofaBaTens. O0yJaroniics
obnajmaet parMeHTapHBIMHU 3HAHUSMH 110 TEME KOJUIOKBHYMa, cJlabo BiajeeT
TIOHATHMHBIM amNapaToM, HApyIIAeT TOCIIEA0BATEIFHOCTD B M3JIOMKEHIN
Marepuaa

/laH HETIONHBIN OTBET, PE/ICTABIISIONIMI COO0H pa3pO3HEHHBIC 3HAHKS TI0 TEME
BOIPOCA C CYIIECTBEHHBIMH OIIMOKaMHU B onpeiesieHsX. [IpucyTcTByIOT

(bparMeHTapHOCTb, HEJIOTUIHOCTh M3JIOKeHMs. O0yJaronmiicsi He OCO3HAET

CBSI3b JJAHHOTO TIOHATHS, TEOPHH, SIBICHHS C IPYTMMH 00 bEKTaMH

JuctiiMHbL. OTCYTCTBYIOT BBIBOJABI, KOHKPETH3AIMA U I0Ka3aTEIHHOCTh

mnoxeHus. Peub HerpamoTrHas. JlONOMHUTENIbHBIE U YTOYHSIOIINE BOIPOCHI

NperoaBaTess He MPUBOIAT K KOPPEKLIMM OTBETA 00YYAarOIIErocs: He TOIbKO

Ha TIOCTABJICHHBIM BOIPOC, HO M HA JIPyrHie BOMPOCHI TEMBI.

16-20

1-15

6-9

2-5
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YcTHoE Het OO0yyaronuiicst IeMOHCTPUPYET TPaMOTHOE PEIICHNE BCeX 3a7ad, UCIOIb30BaHUE Ha 13-15
cobecel0BaHKe T10 NPABUJIBHBIX METOJIOB PEUICHUS TP HE3HAYUTEIIbHBIX BBIUHMCIIUTEIBHBIX
pesynbTaTaMm HOTPEMIHOCTIX (apU(METHIECKUX OMINOKAX).
BBINOJIHEHHOM
CAMOCTOSTEIEHOM [IpoIeMOHCTPUPOBAHO UCIOJIL30BAHKE NIPABUIBLHBIX METOJOB IIPU PEIIEHUH 3aJad IIPU 8-12
paGoTHI 110 TeMaM HAJIMYUH CYIIECTBEHHBIX OMMOOK B 1-2 W3 HUX.
pas3zenos .
OO0ydJarouiicss UCTIONIB3YET BEPHBIE METO bl PEIICHNS, HO TPaBUIILHBIC OTBETHI B 4-7
OOJIBIIMHCTBE CiIydaeB (B TOM YHCIE H3-3a apU(YMETHIECKUX OMINOOK) OTCYTCTBYIOT.
O6y‘{a}OHII/IMCH HCIIOJIb30BaHbl HCBCPHBIC MCTOIbl PCIICHU A, OTCYTCTBYIOT BEPHBIC 0-3
OTBETHI.
Pedepat no paznenam Her [JlaH nomnHbIi, pa3BepHYTHI OTBET HA MOCTABIICHHBII BOMPOC (BOIMPOCHI), Ha 20-25
MOKa3aHa COBOKYNHOCTH OCO3HAHHBIX  3HAHHMI 00 OOBEKTE, MPOSBIITIOMIASCS
B CBOOOJIHOM OTIEPHPOBAHUM TIOHATHSAMU, YMEHHU BBIJEIUTH CYIIECTBEHHBIC U
HECYLIECTBEHHBIE €T0 MPU3HAKY, NPUYNHHO-CJICICTBEHHBIE CBA3MU.
OO0yuaronuiicsi AEMOHCTPUPYET TIIyOOKHe M NPOYHbBIE 3HAHKS MaTepHaa 1o
3aJaHHBIM BOIPOCAM, UCUEPILIBAIOIIE U IIOCJIEN0BATEIBLHO, TPAMOTHO U
JIOTHYECKHA CTPOMHO €r0 M3JIaraeT
JlaH nomnHpIi, pa3BepHYTHIN OTBET HA MIOCTABJIEHHBIN BOMPOC (BOMPOCHI), 16-19

MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 OOBEKTE, J0Ka3aTEIbHO
PACKPBITHI OCHOBHBIC TIOJIOXKCHUA AWCHUIUIMHBI; B OTBETE IPOCJICIKUBACTCA
HEeTKas CTPYKTYpa, JJOTHIeCcKas TOC/IEI0BATEIFHOCTD, OTPAYKAIOIIAs CYIITHOCTh
pacKpbIBaEMBIX TIOHATHI, TEOpHUH, sBiieHi. OOyJaronmiicss TBEPIO 3HAET
MaTtepual 1o 3aJaHHBIM BOMPOCaM, TPAMOTHO U MOCJIE0BATEIHLHO €ro
M3JIaraeT, HO JIOMyCKAaeT HeCYIECTBEHHbIE HETOYHOCTH B OMpe/IeIICHISIX
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JlaH MoNHBIN, HO HETOCTATOYHO MOCJEIOBATENBHBIN OTBET HA NOCTABIIEHHBIN
BoIpoc (BOTMPOCHKI), HO TIPY 3TOM TIOKa3aHO YMEHHUE BBIICIUTH CYILECTBEHHbBIE U]
HECYILECTBECHHBIE NIPU3HAKYA U IPUYUHHO-CJIEACTBEHHbIE CBsA3H. OTBET JIOTHMUEH
Y WBIIOKEH B TepMUHaX Hayku. OOyJarolviics: BliaiceT 3HAHUSIMHU TOJIBKO 110
OCHOBHOMY MaTepually, HO He 3HaeT OTJICTbHBIX JieTallcii 1 0COOCHHOCTEH,
JIOIyCKAeT HEeTOYHOCTH U UCTIBITHIBACT 3aTPYIHEHUS C (HOPMYITMPOBKOM
omnpeeICHUM.

JlaH He10CTaTOYHO MOJHBIM M HEJJOCTATOYHO pa3BEepHYTHIH oTBeT. Jlornka u
TIOCJIEI0BATEILHOCTh M3JIOKEHHSI IMEIOT HapyIlleHus. JomyIeHsl ommoKy B
PACKpBITHH TIOHATHH, ynoTpebieHnn TepMuHOB. O0ydaronmiicst He crocoOeH
CaMOCTOSATENHHO BBIICIIHTH CYIIECTBECHHBIC U HECYIIECTBEHHBIC TIPH3HAKH H
TIPUYIUHHO-CJICICTBCHHBIE CBs3M. OOyJarommiics CTIoCO0CH KOHKPETH3UPOBATh
00001IICHHBIE 3HAHUS TOJIBKO C TIOMOIIBIO NpernofaBatess. O0yJarommiics
obnajmaet parMeHTapHLIMHU 3HAHUSMH 110 TEME KOJUIOKBHYMa, cllabo BiajeeT
NOHSATHIHBIM armapaToM, HapylaeT MOciIeI0BaTeIbHOCTh B U3JIOKCHUH
MaTepuana.

/laH HETIONHBII OTBET, PECTABIISIONINIA COO0I pa3pO3HEHHBIE 3HAHKS TI0 TEME
BOIPOCA C CYLIECTBEHHBIMH OIIMOKAMHU B onpeiesieHrsIX. [IpucyTcTBYIOT

(bparMeHTapHOCTb, HEJIOTHYHOCTh M3JIOKeHNs . O0yJaroniicsi He OCO3HAET

CBSI3b JJAHHOTO MOHATHS, TEOPHH, SIBICHHS C JPYTMMH OObEKTaMHU

JuctuinHbl. OTCYTCTBYIOT BBIBOIBI, KOHKpETH3aLMs U JOKAa3aTEIbHOCTh

m3NokeHns. Peup HerpaMoTHas. JlOMOMHUTENbHBIE M yTOYHSAIOIINE BONPOCHI

IpernojaBaTessd He NPUBOJAT K KOPPEKLIMM OTBETA 00YYAIOLIErocs He TOIBKO

Ha MOCTaBJICHHBIA BOMPOC, HO U HA JIPYTHe BOMPOCHI TEMBL..

10-15

6-9

2-5
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ATrecTalluOHHbBIE
MEpPOTPHUSITUS

TectupoBanue o
TEMaM pa3fiesioB

Her

Tect npeaycmaTpuBaeT OTBET UCHIBITyeMbIM Ha 30 BOIIPOCOB C OJJHUM WU
HECKOJBKIMH BEepHBIMH BapHaHTaMH 0TBeToB. HamBbicummii 6amt mo tecty — 30
6amioB. Bopocs! ¢ 0fHUM BEepHBIM BapHAHTOM OTBETA OICHUBACTCS 10 HOMUHAJIBHOM

mkane (1 6amr 3a Bonpoc). Bompocs! ¢ HECKOJIBKMMH BapHaHTAMH OTBETOB
OIICHMBAIOTCS B paMKaxX HOPSAKOBOH MKaisl. MakcuMaisHOE KOIMYECTBO OaioB 3a
0J0OHBIC TECTOBBIE 3aJaHUs COCTABILIOT 1 6amn. Beibop mpaBUIbHOTO OTBETA
ouexuBaercs B 1/N 6amnos, rae N — komuecTBo BepHBIX BAPHAHTOB B 3aJaHHU. Bei6op
HEBEpHOTO BapuaHTa OOHYJIsIeT Oajuibl 3a 3aJaHHUE.

(OOyuatommiicss B poLiecce peleHust TECTOBOTO 3aJaHus MPOJIEMOHCTPHUPOBAT

ryOOKHe 3HAHWS TUCLMIUIMHBI, CYITHOCTH MPOOJIeMbl, OBUIH 1aHbI JIOTHIECKU

OCJIeI0BATEIbHBIE, COAEPKATENbHbIE, TIOJHBIE, PABIWIbHbIE ¥ KOHKPETHBIE
OTBETHI Ha BCE BOMPOCHI

OOyuaronmiics, MPaBWILHO PACCY)XKAAaeT M MPUHAMAET OOOCHOBAHHBIC BEPHBIC
peLIeHus1, OTHAKO, IMEIOTCSI HE3HAYHMTEJIbHBIC HETOYHOCTH, IPEICTABICH

[He IOCTATOYHO TOJTHBIN BHIOOP CTpaTeTnii MOBEICHNs/ METO0B/ MHCTPYMEHTOB
(B 9acTu 000CHOBaHMSA);

OOyuaroniics c1abo OpUEHTHPYETCS B MaTepHalle, B PACCYKICHUIX He
JIEMOHCTPHPYET JIOTHKY OTBETA, INIOXO BJIaJeeT NMpodeCcCHOHAILHOM
TEPMHHOJIOTHEH, He paCKpPBIBAET CYTh MPOOJIEMBI U HE TpeJiiaraeT

KOHKPETHOT'O €€ PCIICHUA.

OO0yuatompiicsi, He PUHIMAJT y4acTHe B paboTe IPyIIbI.

prrma HE CIIpaBWIACh C 3aJaHUCM Ha YPOBHE, JOCTATOYHOM IJIA

[IPOCTAaBJICHMA TIOJIOYKUT €JTLHOM OLICHKH

15-20

9-11

5-8

0-4

Hroro

0-70
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5.3. lIpomexxyTouyHas arrecTalys:

® . @ opmupyeMasi KOMIIeTe HI[US
OpMa NMPOMe KyTOYHO I TunoBbie KOHTPOJbHbIE 321aAHUS U MHbIE MaTe PHATBI
arTecTaluu JJIsl POBeAe HASI MPOMe KyTOYHOM aTTeCTAlNM:
OK3aMeH:
B yCTHOH (opMme 1o Oueram buner 1
1. Tomnsarue apxurexktypsl IBM. IIpuHCTOHCKAS M rapBapacCKas apXUTEKTYpPHI. OIIK-2:
2. lndposoii mynasTuMenuiiabil naTepdeiic HDMI. N-OIIK-2.1
3. MapmpyTr mnpoeKTHpoBaHMs IMQPPOBBIX CHCTEM OOpabOTKH HHPOPMAIMH HA
ocHose IIJIMC. OIIK-5:
bunet 2 NJ-OIIK-5.1
1. UHcTpymeHTanbHbie cpeacTBa TSt OLIEHKH MPOM3BOAUTEJILHOCTH N-OI1K-5.2
BBIYHCIIMTEIIbHBIX YCTPOMCTB. HJI-OIIK-5.3
2. BeKTOpHO-KOHBEWEpHBIE CYNEPKOMIBIOTEPHI.
3. Texnonormst mpumenenns ornanuuka Edb-Debugger mpu nmporpammupoBannn Ha OIIK-7:
Accembiepe. NJ-OIIK-7.1
Burer 3
1. OBomrorms MukponporneccopoB ¢upM Intel 1 AMD.
2. CpaBHUTENbHBIH aHAIM3 (YHKIMOHAIBHBIX M OKCIUTyaTaIMOHHBIX BO3MOXKHOCTEH
YCTPOWCTB MEYATHU.
3. Opranmzaims TiepexoIoB, BETBIICHHIN ¥ IIMKJIOB B TIporpaMMe Ha AccemoOuiepe.

5.4. Kpurepun, mIkaigbl OICHUBAHUS TMPOMEKYTOUYHOUM aTTecTaly y4eOHOUW THUCIMIUTUHBI.

Pe3ynbrar NpoMeKyTOYHOM aTTECTAalMH ONPEACIISICTCS KaK COOTBETCTBHE CYMMBbI HAaOpaHHBIX pPEHTHHIOBBIX OaJUIOB 3a KOHTPOJIBHO-PEHTHUHIOBBIC
MEPONPHSITHS TEKYIIEH aTTeCTalMd U KOHTPOJIbHO-PEUTHHIOBBIX 0AJUIOB, HAOPAHHBIX 3a MPOMEXKYTOUHYIO aTTecTaimio. ONeHKa M0 AWCIMIUIMHBI BBICTABIISETCS B
coorBeTcTBUM ¢ CHCTEMOW OICHMBAHMS PE3yJbTATOB TEKYIIErO KOHTPOJS M TMPOMEKYTOYHOM aTTeCTald, OIMMCAHHOM B JIJaHHOM JIOKYMEHTE, a Takke B
COOTBETCTBHM C METOIUKON HCTIONb30BaHUs OaJUIbHO-PEHTHHIOBOM CHUCTEMBI MPHU peajM3alMi OCHOBHBIX MPO(ECCHOHATBHBIX 00pa30BaTEILHBIX MPOrpaMM
BBICIIIETO 00pa3oBanus MHCTHTYTa MHPOPMAIMOHHBIX TEXHOJOTHH W IU(PPOBOI TpaHCHOpMAaIHH.
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®opMa NpoMe KyTOYHO M
arTecTanuu

HanmeHoBaHMe o€ HOYHOTO
cpe/acCTBa

Kputepuu oueHuBaHus

I xaabl oe HUBAHU A

Iloyye HHBIE peHTHHIOBBIE 0AJIbI

OK3aMeH:
B YCTHOH (opMme 1o OmieTam

OO6yuatommiics:

—  JIEMOHCTPHpYET 3HAHMS OTIMYAIOUIMECS TIIyOHHOH 1
COEPXKATEIBHOCTBIO, JAET MOJHBIA NCUEPIBIBAOIIMIA OTBET, KK Ha
OCHOBHBIE BOIPOCHI OWIETa, TAK M HA JIOTIOJHUTEJILHBIE;

—  cBOOOJIHO BIIaJIc€T HAYYHBIMU MOHSITUSIMH, BEJIeT JUAJIOT U BCTYNAET B
HAYYHYIO JIHCKYCCHIO;

—  CNocOO€H K MHTETpaly 3HAHHH TI0 ONpeesIeHHON TeMe,
CTPYKTYPHUPOBAHUIO OTBETA, K AHAJIM3Y TOJIOKEHHI CYIIECTBYIOIINX
TEOpHH, HAYYHBIX IIIKOJ, HATIPABJICHWHA IO BOMpOCY Owmiera;

—  JIOTHMHO M JIOKa3aTEeJIbHO PACKPBIBAET MPOOIJIEMY, TIPE/IJIOKEHHYIO B
omrere;

—  cBOOOJIHO BBITIONHSET MPAKTUIECKUE 3aaHUS TIOBBIILICHHON
CJIO’KHOCTH, TIPEeyCMOTPEHHBIE MPOrPaMMOi, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM U JIOTIOJIHUTEJILHON JIUTEPaTypOH.

OTBeT He coiepkUT GaKTHIECKUX OIIMOOK M XapaKTepU3yeTCsI TITyOHHOH,
MIOJTHOTOM, YBEPEHHOCTBIO CY>KIICHUI, WLIIOCTPUPYETCS IPUMEPAMHU, B TOM
YUCIIe W3 COOCTBEHHOM MPAKTHKH.

21-30

OO6yyatommiics:

—  TOKa3bIBaeT JOCTATOYHOE 3HAHME y4eOHOro MaTepuaa, Ho 10IMycKaeT
HECYIIECTBEHHBIE (PAKTHUECKHE OIIMOKH, KOTOPhIE CTIOCOOCH HCTIPABUTH
CaMOCTOSITEIBHO, 0J1aroapsi HABOASAIIEMY BOIIPOCY;

—  HEJIOCTATOYHO PacKphITA MpobIieMa Mo OHOMY U3 BOIPOCOB OWIeTa;
—  HEJOCTATOYHO JIOTHYHO MOCTPOCHO M3JIOKEHHE BOIPOCa;

—  YCIEUIHO BBITIOJHAET MPeyCMOTPEHHBIE B IPOrpaMMe NPaKTUIECKUe
3a/1aHUs CpeTHEH CIIOKHOCTH, aKTHBHO PadoTaeT ¢ OCHOBHOM JIUTEPaTypOH,
—  JISMOHCTPHPYET, B IICJIOM, CUCTEMHBIH MOJIXO0/ K PEILICHHIIO
NpaKTUYECKUX 3aJ1a4, K CAMOCTOATEIbHOMY TOTIONHEHHIO 1 OOHOBJIEHHUIO
3HAHWK B XOJI¢ JlallbHEHIIeH yueOHOM paboThI ¥ podecCHoHaTLHOM
JIeSTEIbHOCTH.

11-20
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®opMa NpoMe KyTOYHO M
arTecTanuu

HanmeHoBaHMe o€ HOYHOTO
cpe/acCTBa

Kputepuu oueHuBaHus

I xaabl oe HUBAHU A

Iloyye HHBIE peHTHHIOBBIE 0AJIbI

B orBete PacKpbITO, B OCHOBHOM, COACPKAHUC 6I/I.]'I€Ta, UMCIOTCA
HETOYHOCTH IIPU OTBETEC HA JOIOJHHUTCIJIbHBIC BOIIPOCHI.

OO0yyvaronmiics:

—  MOKa3bIBaeT 3HAHWS (PparMeHTapHOro Xapakrepa, KOTopbie
OTJIMYAIOTCS MOBEPXHOCTHOCTHIO M MaJIOH COIEPKATEIBHOCTHIO, JOIYCKAaeT
(hakTHuecKre TpyObIe OMIMOKHY;

—  He MOXeT 000CHOBATh 3aKOHOMEPHOCTH 1 TIPHHIIMIBI, OO0BSICHHUTD
(haKThI, HApyIICHA JIOTUKA M3JIOKEHHS, OTCYTCTBYET OCMBICIICHHOCTh
MPEACTABIAEMOr0 MaTepraia, IpeICTABICHUS O MEXKIIPEMETHBIX CBSI3SIX
cia0nle;

—  CIpaBJIAETCA C BBHITIONHEHHEM TPAKTHYIECKUX 3a/1aHUM,
MPETYCMOTPEHHBIX MPOrPAMMOM, 3HAKOM C OCHOBHOM JIMTEPATypOH,
PEKOMEHIIOBAHHOM TPOTPaMMOM, JOIMyCKACT MOrPEITHOCTH M OMIHMOKH MPH
TEOPETUYECKHX OTBETAX U B XOJI€ MPAKTUIECKOH pabOTHI.

Conepxanve OmieTa pacKpbITO C1a00, IMEIOTCSI HETOYHOCTH MPH OTBETE
Ha OCHOBHBIEC M JIOTIOJIHUTEIILHbIE BOIMPOCHI OWiIeTa, OTBET HOCUT
PeTpONyKTHBHBIN XapakTep. HeyBepeHHo, ¢ O0NBIIMY 3aTPyIHCHUSIMH
pemaeT NpakTHIECKHE 3aJa4t WK HE CIPABIAETCS C HUIMU
CaMOCTOSITEJBHO.

6-10

OO6yuatonuiicsi, 00HAPYKMBAET CYIIECTBEHHbIC POOETBI B 3HAHUAX
OCHOBHOTO y4e0OHOro MaTepHaa, JJOMyCcKaeT NPUHIMITHAIBLHBIE OIMIMOKU B
BBITIOJIHEHVM TIPEAYCMOTPEHHBIX IPOrPaMMOM NMPAKTAYECKUX 3a1aHHI.

Ha Gonbiryto 9acTh JONONMHUTEIEHBIX BOMPOCOB TI0 COAECP)KAHMIO SK3aMeHa
3aTpyAHSIeTCS AaTh OTBET WM HE JaeT BEPHBIX OTBETOB.

0-5
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55. CucreMa OLEHUBaHUSI PE3YJILTATOB TEKYLLIETO0 KOHTPOJIA U MPOMEKYTOUHOU
1
aTTeCTaLMH.

B cootBeTcTBUMHM ¢ MeTOnMKO#H UCTIONB30BaHKs OalIbHO-PEUTUHTOBOM CUCTEMBI NPU peai3aliin
OCHOBHBIX  TIPO()eCCHOHAILHBIX ~ 00pa30BaTENLHBIX MPOrpaMM  BhICIIEro oOpa3oBaHus MHcTuTyTa
MH(MOPMAIMOHHBIX TEXHOJOTH M IM(poBoH TpaHCc(opMalWy, OLEHKA IO JAMCLMIUIMHE BBICTABIAETCS
o0ydaromemycs ¢ ya€ToM pe3yIbTaToB TEKYIIEH 1 MIPOMEKyTOUHOM aTTeCTalIL.

@ opMa KOHTPOJISt 100-6anabpHas cucTemMa IaTudamibHasa cuctema

Tekyumii KOHTPOJIb:

- TECTHPOBAHKE 10 TeMaM pazjena | 0 — 2 6anmnoB 3a4TEHO/HE 3aYTEHO
«ApPXMUTEKTYpa U OpraHU3aLMOHHAS
cTpykrypa mudposoit IBM»

- KOHTpOJIbHAsI paboTa 1Mo TeMaM pasjerna 0 — 3 6amor 2-5
| «<ApxUTeKTypa U OpraHU3aIMOHHAS
cTpykTypa mupposoii IBM»

- IOATOTOBKA K JJAOOPAaTOPHBIM 3aHITHAM 0 — 2 Gannos 3a4TEHO/HE 3aU4TEHO
paznena | «ApxurexTypa u

OpraHM3alMOHHAs CTPYKTypa IU(PpPOBOM
SBM»

- IMCBMEHHBIN OTYET C pe3ybTaTaMu 0 — 2 6anmnoB 2-5
BBITIOJTHEHHOT'O

HKCTIEPHM €HTATbHO-TIPAKT Y €CKOTO
3aJIaHus 111 CaMOCTOSITETbHON paboThI
no TeMam pasznena | «Apxurexrypa u
OpraHM3aIMOHHAsI CTPYKTYpa IH(PPOBOI
OBM»

- YCTHOE coOECe/I0BaHHE 0 Pe3ybTaTaM 0 — 2 6anmnoB 3a4TEHO/HE 3aYTEHO
BBITIOJTHEHHOM CaMOCTOSTEIbHOU paboThI
no Temam paszzgena | «Apxurexrypa u
OpraHM3alMOHHAsl CTPYKTYpa LU(PPOBOH
OBM»

- IOJTOTOBKA K 9K3aMEHY 10 TeMaM 0 — 2 6anmnoB 3a4TEHO/HE 3aYTEHO
paznena | «ApxurexTypa u
OpraHM3aIMOHHAs CTPYKTYpa IH(PPOBOH

DBM»

-pedepat mo pazaeny |l «Anmapataoe 0— 2 6amior 3a4YTCHO/HE 3aYTCHO
o0ecrieueHUe BhIYUCIIUTEIBHOTO

nporecca

- TECTHPOBAHUE 1O TeMaM paszena |l 0 — 2 Gannos 3a4TEHO/HE 3aU4TEHO

«ArmapaTHoe oOecTieueHre
BBIYHCITUTEIHHOTO MPOLECCa

- KOHTpOJIbHAsE paboTa Mo TeMam paszesa 0 — 3 6amnnoB 2-5
Il «AtmapatHoe oOecrieuenve
BBIYHCIIMTEIIHHOTO TIPOLIECCar

- IOATOTOBKA K J1abopaTOpHBIM paboTam 0 — 2 Gannos 3a4TEHO/HE 3aU4TEHO
pazzaena |l «AmmapaTHoe obecrnieueHue
BBIYHCIIMTEIIHHOIO TIPOLiecca

- IMCBMEHHBIN OTYET C pe3ybTaTaMu 0 — 2 6anmnoB 2-5
BBITIOJTHEHHOT'O

HKCTIEPHM €HTATbHO-TIPAKT Y € CKOTO
3aJIaHus 111 CaMOCTOSTENLHON paboThI
no Temam paszzaena |l «Armaparsoe
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o0ecrieueHre BEIYUCIUTEILHOTO
TpOLIECCa

- yCTHOE cobeceI0BaHue TI0 pe3yIbTaTaM
BBITIOJTHEHHOM CaMOCTOSTENILHON paboThI
no Temam pasjena |l «Armapatsoe
obecrieueHre BEIYUCIUTEIIHHOTO
poLeccar

0 — 2 6asuioB

3aYTCHO/HE 3a4TEHO

- MCTO/ IIPOCKTOB II0 TECMaM pa3/iciia I
«ArmapaTHoe obecrieueHne
BBIYUCJIUTCJILHOT'O TIPOLECCa»

0 — 4 6amnos

2-5

- IOJITOTOBKA K SK3aMeHy TI0 TeMaM
paznena |l «Anmapatroe obecriedenne
BBIUHCIIUTEIHHOTO MPOLIECCar

0 — 2 basuioB

3a4YTEHO/HE 3a4TEHO

- MOCEIEHHUE NMPOPOPUEHTALMOHHBIX
MEPOTPUATHI

0 — 9 baswioB

3a4TEHO/HE 3a4TEHO

- ygacTue (JOCTKEHHS ) B 0 - 3 6ama 3a4TEHO/HE 3aYTEHO
npodeCcCHOHATBHBIX KOHKYpCax
- HaAyYHas WWIHM TpakTHIeckas pabora 0 — 3 6amna 3a4TEHO/HE 3aU4TEHO

- pedepar mo pazneny |l «AnmapaTHoe
oOecrieueHye 11 [HOBBIILIEHUS
BBIYHUCIIUTEIIHHON MPOU3BOAHUTEIIHHOCTH
OBM»

0 — 2 basuioB

3a4YTEHO/HE 3a4TEHO

- TeCTHpOBaHue 1o TeMam pazaena 11
«ArmnmapaTHoe obecriedeHue s
TIOBBIIICHHST BBIYHCIIUTEIIbHON
npomBoaUTEbHOCTH DBM)»

0 — 2 basuioB

3aYTEHO/HE 3a4TEHO

- KOHTpOJIbHAs paboTa Mo TeMaM paszea
Il «Armapatsoe obecrnieuenue 11
TIOBBIIICHHS BBIYHUCIIUTEIILHON
Mpom3BOAUTENLHOCTH DBM)

0 — 3 6aioB

2-5

- TIOJITOTOBKA K JIAOOpaTOpHBIM paboTam
pazzaena |l «AnmapaTHoe obecrieueHye
JUTS TIOBBIILICHHST BBIYUCIIUT€IIbHOM
npom3BoAUTEIbHOCTH DBM)»

0 — 2 0aswioB

3a4TCHO/HE 3a4TEHO

- IMCHMEHHBIA OTYET C pe3yJbTaTaMu
BBITIOJTHCHHOT'O

AKCTICPHM €HTAJTbHO-TIPAKTHY €CKOTO
3aJlaHus U1 CaMOCTOSITEIbHOU paboThl
1o TeMam paszjiena 3 «AmmapaTHoe
obecrniedeHue 1151 OBBIIICHHS
BBIYHUCIIUTEIHHON MPOU3BOAHTEIILHOCTH
OBM»

0 — 2 basioB

2-5

- YCTHOE coOeceI0BaHue N0 Pe3yabTaTamM
BBITIOJTHEHHOM CaMOCTOSTEIILHOM paOOThI
no Temam pasznena |l «Armapataoe
obecniedeHue 1151 IOBBIIICHHS
BBIYHUCIIUTEIIHHON MPOU3BOAHUTEIIHHOCTH
OBM»

0 — 2 0asuioB

3a4TEHO/HE 3a4TEHO

- METO/I IPOCKTOB 10 TeMaM pa3zzaena 11
«ArmapaTHoe o0ecTieueHHe IS
[OBBIIIEHUS BBIYKCIIUTEJILHOM
npomBoaUTebHOCTH DBM)»

0 — 4 0asuioB

- TIOJITOTOBKA K 9K3aMeHY 10 TeMaM
pasnena |l «AmmapaTtHoe obOecnedenre
JIUISE TIOBBIIICHUS BBIYMCIIMTEJTHHOM

0 — 2 basuioB

3a4TEHO/HE 3aU4TEHO
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HPOM3BOAUTENLHOCTH DBM)» | |

IIpome:KyTOoUHAas aTTECTAIMSL:

SK3aM€H B YCTHOH (opme 1o Omneram | 0 — 30 6awioB | 3auTeno/ne 3aureHo
UTOro 3a IHCUMILIMHY:
JK3aMcH 0 - 100 6amoB OTJIIHO, XOPOIIIO,
YJI0BJIETBOPHTEIILHO,
HEy/10BJIETBOPHUTEITEHO

[onyueHHBIN COBOKYIIHBIN pe3ylbTaT KOHBEPTUPYETCS B MATUOALIBHYIO CHCTEMY OIICHOK B
COOTBETCTBUH C TAOJINLIECH:

100-0amsibHAsA cucTEMA NATHOAILHAA CHCTEMA
IK3aMe H
T JIY He
85 — 100 Gasuios 0 0
70 — 84 Gasos Xopotto
BJICTBOPUT CJIbH
55 — 69 6aIoB YAOBIICTBOPHT CITEHO
0 — 54 6amos HEYJIOBIIETBOPHTEJTLHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Peanuzaiusa mporpaMMmbl TNpeaycMaTpUBaeT HCIOJIb30BAaHUE B Mpolecce OOydeHUs
CIIEIYIOIIMX 00pa30BaTEIbHBIX TEXHOIOTHMA:

- poOIeMHast JIEKITHS;

- MPOEKTHAsI ICATEIIbHOCTD;

- IPYIIIOBBIX JUCKYCCUN;

— aHaJIU3 CUTYallMl M1 UMUTAIMOHHBIX MOJIEIIEH;

- MOUCK B 00paboTka WHGPOPMAIIUH C UCIIOIB30BaHNEM ceTu VHTEepHeT.

7. ITPAKTHYECKAS IIOAT'OTOBKA

[IpakTnueckas MOArOTOBKA B paMKax yueOHOM TUCHHUIUIMHBI PEAINU3yeTCsl IPU IPOBEICHUH
NPAKTUYECKUX 3aHSATUN, TNPAKTUKyMOB, JA0OpAaTOPHBIX pPadOT W WMHBIX AHAJOTHMYHBIX BHJIOB
y4eOHON  JeSTeNbHOCTH, MpeIyCMaTpUBAIOIMX ydacTHE OOy4JaloIMXCsi B  BBIIOJHEHUHU
OTJENBHBIX JJIEMEHTOB paloT, CBA3AHHBIX C Oyaymeld MnpodecCHOHATbHON AeATETbHOCTBIO.

IIpoBomATCS OTAENBHBIE 3aHATHS JIEKIUOHHOIO THUIIA, KOTOpBIE IPEIyCMaTPUBAOT
nepefayy ydeOHOW MHQPOpPMaLUM OOydaronMMCs, KOTOpas HeoOXoAuMma JUlsd IOCIEAYIOLIETO
BBITIOJTHEHUSI TPAKTUYECKON pPabOTHI.

8. OPTAHM3ALIUA OBPA3OBATEJIBHOI'O IMTPOLOECCA IJIA JIML C
OI'PAHMYEHHBIMH BO3MOXHOCTAMMU 310POBbs

[lpu oOydeHWU JHI] C OTPAHNMYCHHBIMH BO3MOXHOCTSMHU 3JIOPOBbS W HWHBAIHJIOB
HCIIOJIB3YIOTCS TOJXOJIbl, CIIOCOOCTBYIOLME CO3MaHHIO0 Oe30aphepHO 00pa3oBaTENbHON CpEbl:
TEXHONOTUU Au(dEepeHIINAUY U WHIUBUIYAIbHOTO OOYy4eHUsl, MPUMEHEHHE COOTBETCTBYIOIIMX
METOMUK TI0 paboTe ¢ WHBAIWIAMH, HCIIOJIL30BAHHE CPEACTB AUCTAHIIMOHHOTO OOIICHHUS,
MPOBE/ICHNUE JOMOJHUTEIbHBIX WHAUBUIYAIbHBIX KOHCYJIBTAI[MNA MO H3y4aeMbIM TEOPETHYECKUM
BOIPOCAM U TMPAKTUYECKUM 3aHATUSM, OKAa3aHUWE MOMOIIM MPHU MOATOTOBKE K MPOMEXYTOUHOM
aTTECTaIUH.
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[Mpu HEeoOXoammocTH pabouas mporpaMma JUCIHUILIMHBI MOXKET OBITh aJanTHpPOBaHa IS
obecrieueHus1 00pa30BaTEIILHOTO MPOIIEcca JUIaM ¢ OTPAHUYEHHBIMHA BO3MOKHOCTSIMH 37I0POBbS, B
TOM YHUCJIE I AUCTAHITHOHHOTO O0yJIEeHMUSI.

Y4eOHbIE W KOHTPOJIBHO-U3MEPUTEIbHBIC MaTepUabl TMPEJACTABISIIOTCS B (opMax,
JOCTYITHBIX JUTSI M3y4EHUsI CTYIEHTaMH C OCOOBIMH 0Opa30BaTEIbHBIMH IMOTPEOHOCTSIMH C YUE€TOM
HO30JIOTUYECKUX TPYII WHBAIUIOB!

JIisi TOATOTOBKM K OTBETY Ha IPAKTUYCCKOM 3aHSATHHU, CTYIACHTaM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 37I0POBbSI CPEAHEE BPEMs YBEIMUMBACTCS MO CPABHEHHUIO CO CPEAHUM BPEMEHEM
MOJATOTOBKU OOBIYHOTO CTYACHTA.

JIst CTYIEHTOB ¢ WHBAIMJIHOCTHIO WM C OTPAHMYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS
dopMa mpoBeneHUS TEKyleH W TPOMEXKYTOYHOWH aTTECTallMd YCTAaHABIMBAETCS C Y4ETOM
WHIMBUIYaTbHBIX TICUXO(PU3UUECKIX 0COOCHHOCTEH (YCTHO, MMCBMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITbIOTEpE, B OpPME TECTUPOBAHUS U T.I1.).

[IpoMexxyTouHasi aTTecTaus Mo JUCIUILINHE MOXKET MPOBOJUTHCS B HECKOJBKO ITAllOB B
dopMe pYOSIKHOTO KOHTPOJS TIO 3aBEPIICHUIO HM3YyYCHHS OTHICNBHBIX TEM AUCHUIIIUHEL. [Ipu
HEOOXOJIMMOCTH CTYJCHTY MPEIOCTABIISACTCS JIOMOTHUTEIBHOE BPEMs JUTSl MMOATOTOBKKA OTBETa Ha
3a4eTe WM dK3aMEHE.

JIJIst  OCYINECTBIICHHST TIPOIEAYP TEKYIIErO KOHTPOJS YCIIEBAGMOCTH U IPOMEKYTOUHOM
aTTecTaliuu OOy4JalONMXCS CO3MAI0TCS, TPH HEOOXO0IUMOCTH, (OHIBI OIICHOYHBIX CPEICTB,
a[anTUPOBaHHbBIE JUIS JTUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3I0POBbS U TTO3BOJISIFOIIME OI[EHUTD
JMOCTHIKEHHUE WMH 3alIAaHUPOBAHHBIX B OCHOBHOH 00pa30BaTeNbHOW MpOrpamMMme pe3yibTaToB
o0ydeHUs U ypOBEHb CHOPMHUPOBAHHOCTH BCEX KOMIIETCHIIM, 3asBJIICHHBIX B 00pa30BaTEIbHON
nporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHME /JUCHHILUTHUHBI

XapakTepucTUKa MaTepHaIbHO-TEXHUUYECKOTO 00EeCTIeUeHHs] TUCHHUIUIMHBI COCTAaBIISETCS B
cootBercTBUHU ¢ TpeboBanusmu GI'OC BO.

MarepuanbHO-TeXHUUYECKOe obecredeHne TUCIUIINHBI TP O0Y4EeHUH C MCIOJIB30BaHUEM
TPaIUIIMOHHBIX TEXHOJIOTHI 00y4IeHHUSL.

HaumeHoBaHue y4eOHBLIX ayquTOpMii, J1adopaTopuii,
MAacCTepPCKHX, OUOJIMOTEK, CIOPT3aJ0B, NMOMEIIEHUN IJIs1
XpaHeHUs1 M NpPoPHUIAKTHYECKOr 0 00CIYyKHBaHUS
y4eOHOro 000py10BaHHsI U T.IL

OcHalleHHOCTL  Y4eOHBIX AyaMTOpUii, J1adopaTopuii,
MAacCTepPCKHX, OUOIHMOTEK, CHOPTHBHBIX 3aJI0B,
NOMeILeHUH ISl XpaHeHHusl M NpoguIaKTHYeC KOro
00cJIy’KMBaHHs1 y4eOHOro 00OpyIOBaHMsI H T.IL

119071, 2. Mockea, Manwvui Kanyscckuii nepeynok, oom 1

AyAUTOPUH JIJIsI TPOBEIACHU S 3aHATHI
JIEKIIMOHHOTO THIIA

KOMILJIEKT ydeOHOM MebenH,

TEXHUYECKHE CPEICTBA OOYUEHHU S, CIyKaIMe JUIs
npeaCcTaBiIeHUs yueOHO HHpopMaLuK OOJBILONMN
ayIuTOPHH:

— HOYTOYK;

— TIPOEKTOD,

— DJKpaH

119071, 2. Mockea, Manwvuii Kanyscckuit nepeynok, oom 1, cmpoenue 2

Aynuropun Ne 1217-1219,1223,1225,1226: Kommekr yueOHoN MeOenn, TEXHIIECKHE CPeaCcCTBa

KOMIIbIOTEPHBIN KIIACC JJIs IPOBE I HUS
71a00paTOPHBIX U MPAKTUYECKUX 3aHATHI TPYIIOBBIX
Y MHIUBUIYJIbHBIX KOHCYJIbTALWM, TEKYILETO
KOHTPOJISL ¥ IIPOMEKYTOYHOM aTTeCTaLMH, 110
MPaKTHIECKOM TIOITOTOBKE

00y4eHs, CIy>Kaliye AJis IpeICTaBICHNs yueOHoM
uHpopMarmn: 20 nepcoHaNbHBIX KOMIIBIOTEPOB C
NOJIKIIIOUeHNEM K ceT «VHTepHeT» 1 obecreyeHueM
JIOCTYTA K YIEKTPOHHBIM OHONHOTEKAM U B
AIIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEIbHYIO
cpely OpraHI3aLum.

119071, 2. Mockea, Manvtii Kanyscckuii nepeynok, oom 1, cmpoenue 2
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HaumeHoBaHHe Yy4eOHBIX ayIMTOpMii, J1adopaTopuii,
MAacTepPCcKUX, OUOIMOTEK, CNOPT3AJI0B, MOMEILECHUil A5
XpaHeHHs] W NPOQPUIAKTHYECKOr0 O00CIy:KMBAHHS
Y4e0HOro 000py1OBaHUs M T.IL

OcHalleHHOCTL  Y4eOHBIX ayaMTOpUii, J1abopaTopuii,
MAacTepPCKUX, OUOIMOTeK, CIOPTHBHBLIX 370B,
NOMelleHnii JJIf1 XpaHeHHs1 ¥ NpohIIaKTHYec KOro
00C/IY’KMBAHHUSI Y4eOHOro 00OpyAOBAHHSI M T.II.

Aynuropust Ne 1326:

KOMITbIOTEPHBIN K1acc s POBEICHUS
71a00paTOPHBIX U MPAKTHYECKUX 3aHATHIA TPYIIOBBIX
Y WHIVBUIYaJIbHBIX KOHCYJIbTAIWH, TEKYLIETO
KOHTPOJISL ¥ TIPOMEKYTOUHOM aTTECTALMH, 110
MPAKTUY €CKOM MOATOTOBKE

Kommekr yueOHOI MeOenm, TeXHMIeCKHe CpeICTBa
0o0ydeHusI, CITy>Kalye 111 TPeICTaBIICHU yIeOHOM
nHpopmaimm: 19 nepcoHaNbHBIX KOMIIBIOTEPOB C
TIOJIKITIOYCHIEM K ceTH «/HTepHeT» 1 o0ecrieyeHneM
JOCTYTIA K JIEKTPOHHBIM OMOJIMOTEKaM U B
ANIEKTPOHHYIO MHPOPMAIMOHHO-00pa30BaTEbLHYIO
Cpely OpraHM3aIym.

119071, 2. Mockea, Manwuii Kanyscckuii nepeynok, oom 1, cmpoenue 3

Ilomemiennst AJisi CaMOCTOSATEbHOU PaGoThI
00y4alommXxcst

OCHAIIEHHOCTh TNOMEINEeHUI JIs CaMOCTOSITEJIbH O
padoThl 00y4aronuMXcst

YUTAJIBLHBINA 321 OMOJIMOTEKH:

KOMIIbIOTCPHAAd TCXHHKA,
— TNOAKIOYCHHC K CCTH «I/IHTCpHeT))

oOecrieueHue
3JIEMEHTOB

Texaonornueckoe
HUCII0Jb30BaHUEM
YHUBEPCHUTETA.

JJIEKTPOHHOU

peanu3anuu

IPOrpaMMBbl  OCYLIECTBIIETCA €
uH(OpMarmOHHO-00pa30BaTENbHON  Cpejibl
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10. YYEBHO-METOJIUYECKOE W HH®OPMAIIMOHHOE OBECIHEYEHUE YUYEBHOH JUCIHUILIAHBI

B H3xaHus Tox Anpec caiita 3bC KoauuecTro
Ne A H 6 vII " HJIK VIEKTPOHHOI'0 pecypca 9K3EeMILISIPOB B
o/ BTOP(bI) auMe HOBaHHe M3JTaHHuA (yue OHUK, , 3/1aT€eJbLCTBO u31aH (3anonusemes ons u3daHul ¢ GHBIOTeKe
MII u 1p.) st 21eKmpoHHOM 6ude) YHuBepcuTeTa
10.1 OcHoBHas qUTEpaTypa, B TOM YHUCJIE 3JEKTPOHHbIE M3aHUs
2 HoBoxwuinos O.II. | Apxurekrypa OBM ucuctem | YueOHoe M.: U3naTenscTBO 2023 https://urait.ru/bcode/516640 -
B2H4. nocooue FOpaiir https://urait.ru/bcode/516641
3 Jlswr, B. ©. OBM u nepridepuiiHbie Y4eOHoe M.: UHOPA-M 2023 https://znanium.com/catalog/product/l | -
YCTpOICTBa nocobue 912429
5 Horaaun H. b. ApXUTEKTypa KOMIIbIOTEpa YyeoOHoe M.: Jlabopatopus 2020 https://znanium.com/catalog/product/l | -
nocooue 3HAHUI 201342
6 Konmaes B./I., Apxurekrypa DBM VYuyebHoe M.: ®opym 2021 https://ibooks.ru/bookshe If/361171/rea | -
Jymia C.A. nocooue ding
7 baizapenko A. A., | MudopmarmonHo- YueGHoe M.: UHOPA-M 2020 https://znanium.com/catalog/product/1 | -
Besyrmeiii H. H., VIPaBJISAONIHE TEXHOIOTUN nocooue 095107
Urnamesa E. I1.
10.2 lononHUTEMbHASI TUTEPATYPA, B TOM UHCIIE 3JEKTPOHHbIE M31aHUA
1 I'ypos B.B. MHEKpOMPOLIECCOPHBIE Yuebnoe riocodbue+ | M.: UHOPA-M 2023 | https://znanium.com/catalog/document?i
CHUCTEMBI Jlomn. MaTepuabl d=426570
[DneKTpOHHBIN
pecype]
2 Maxkcumos A. B., OrrrumaibsHoe Vue6Hoe nocodbue | CIIO.: JIaHb 2022 | https://e.lanbook.com/book/209915
Makcumona E.A. TPOEKTUPOBAHUE
acceMOJIepHBIX POrpaMM
MaTeMaTHIEeCKHIX
aJTOPUTMOB:
n1abopaTOPHBIN NPAKTHKYM
3 Maxcumos A. B. OnrmmaisHoe VyebOHoe ocodue CII0.: JIanb 2021 | https://e.lanbook.com/book/171415 -
TPOCKTHUPOBAHKEC



https://urait.ru/bcode/516640
https://znanium.com/catalog/product/1912429
https://znanium.com/catalog/product/1912429
https://znanium.com/catalog/product/1201342
https://znanium.com/catalog/product/1201342
https://e.lanbook.com/book/171415
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acceMOJIepHBIX POrpaMMm
MaTeMaTUIECKHIX
QJITOPUTMOB: TE€OPHS,
MHKEHEPHBIE METOJIbI

5 ToymaneH, b. IIporpammupoBanne GPU | IIpakrtrueckoe M.: JIMK IlIpecc 2020 | https://znanium.com/catalog/product/12
npu oMoy Python u nocooue 10649
CUDA
6 bapckuii A.B., Teopust 1HppoBOro VueOHuK M.: UH®PA-M 2019 | https://znanium.com/catalog/product/10
[unor B.B. KOMTIIbIOTEpa 03408
7 MarnsiBko, A. A., CymepKOMIIbIOTEPBI U YueOHoe ocooue | HoBocuOmpek : M3a- | 2018 | https://znanium.com/catalog/product/18
Memxymua C.A. cuctemsl. [TocTpoenne Bo HI'TY 70465
BBIYHCIIUT€JIbHBIX
KJIaCTEPOB
8 Epmakosa H. A., OCHOBHBIE aJTOPUTMBI Y4eOHo- M.:PYT (MUUT) 2019 | https:/e.lanbook.com/book/175755
Bampmmn ALE., 00pPabOTKH MaCCHBOB Ha METOINYECKOE
Jlemasanosa .M. TPUMEPE A3BIKA rocooue
MPOrpaMMHUPOBAHHUS
accemoOuep

10.3 MeToguueckue MaTepuabl

(YKazaHusi, peKOMEHIaLkH 110

ocBoeHnto auctmmieel - aBTopoB PI'Y um. A. H. Kocsiruna)

1

ProxkoBa E.A.,
Makapos A.A.,
3axapkuna C.B.
Bnacenko O.M.

Muxkponponeccopsl 0T
NPYHLIWIIOB TTOCTPOEHUS 10
BApUAHTOB HMCTIOIb30BaHHs

Momnorpadust

M.MIYAT

2018

ISBN 978-5-87055-612-3.
JIOKaJIbHasl CETh YHUBEPCUTETA
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11. NH®OPMALHMOHHOE OBECIIEYEHHME YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 3NIeKTpOHHO Y OHMOMOTEeKH, HMH()OPMAINO HHO-CTIPABOYHBIE CUCTEMBI
U npodeccroHATbHBIE 0a3bl JaHHBIX:

Nenim | Dyie KTPOHHBIE Y4e OHbIe U3/IaHMsl, 1€ KTPOHHbIE 00pa3oBaTe/ibHbIE pecypchl
1. OBC «JIauby» http://www.e.lanbook.com/
2. «Znanium.comy Hay4HO-u3aaTeabckoro eHTpa «Mudpa-M»
http://znanium.com/
3. Onekrponnsbie n3nanus «PI'Y um. A.H. Koceirnnay na matgopme DbC «Znanium.comy
http://znanium.com/
4, ObC Aiibyke.py https:/ibooks.ru/
o. Hayunas snexrponnas 6ubnuorexka eLIBRARY.RU https:/elibrary.ru
IIpodeccuonanbubie 0a3bl JAHHBIX, HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI
1. http://arxiv.org ©6a3a TaHHBIX MOJHOTEKCTOBBIX JIEKTPOHHBIX MYOIMKAIIUNA HAyIHBIX
cTaTteil mo ¢u3uKe, MaTeMaTruke, HH(POPMaTHKE;
2. http://www.gaw.ru/html.cgi/txt/interface/index.htm - ormcanue ammapaTHbIx uHTEpdeiicoB RS-
232, RS-485, IrDA, Bluetooth, USB, SPI, 12C, SMbus, JTAG;
3. https://www.|doodle.com/execute-fasm-online/ - online-kommatsitop FASM
4. https://schweigi.github. io/assembler-simulator/ - cumynsaTop ucrionHenust kona Ha AccemoOiepe
5. https://msdos.org/ - online-sepcust “amymnsitopa DosBox (DOS ver. 5.00)
6. https://jamesfriend.com.au/pce-js/ibmpc-games/ - online-smynsitop IBM PC/XT ¢ PCDOS 5
7. http://e4004.szyc.org/index_en.html - - online-smyssitop mporieccopa Intel 4004 ¢ BO3MOKHOCTHIO
€ro mporpaMMHpPOBaHus Ha Accemouepe.
8. https://www.youtube.com/watch?v=Jw-WFNe2N1s - KBaHTOBbIC KOMIIbIOTEPBI HA XOJIOHBIX
aromax. Unbs betepos, k.¢.-M.H., (HoBocuOupck, MHCTUTYT (PU3UKK TONYTIPOBOTHUKOB WM.
A.B. PxxanoBaCudupckoro otnencHust Poccriickoi akaieMun HAYK)
0. https://quantum-circuit.com/ - Quantum Programming Studio (3MyJisitiisi BBITIOHEHHST KBAHTOBBIX
BBIYHCJICHHU)
10. SIMCIM — mporpaMMHBIil SMYJISITOP KBAHTOBBIX BBIYHCIICHUAN
https://gml.rgc.ru/products/simcim
11. QBoard — ob6siauHast wiaThopMa KBaHTOBBIX BbIUNCIICHHIA
https://gml.rgc.ru/products/gboard
https://gboard.tech/
12. 3aIycK 0Te4eCTBEHHBIX 00JIATHBIX IIIATHOPM JIUIT JOCTYIA K KBAHTOBBIM KOMITBIOTEPaM
https://hightech.fm/2021/04/27/quantum-computer-algorithms
13. | Quantum Programming Studio - web-unrepdeiic cpeibl KBAHTOBOIO MPOrPaMMHPOBAHUS 1
CUMYJIATOP CXEM
https://quantum-circuit.com/
14. | O6passl BupTyammsaimm pazmmasbix coopok OC Linux anst VirtualBox
https://www.osboxes.org/virtualbox-images/
11.2. TlepedeHp mporpaMMHOTO OOecIieueHUs
N\ Pe KBH3UTHI OITB € P:KI AIOLIIE FO
orr/
I IIporpammHoe obecneyeHue noxkyme HTa/ CBOGOTHO
pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KOHTpakT 85-0A-44-20 ot
28.12.2020
2. Microsoft Visual C++ 2019 Comunity Edition CB00OOIHO pacTpocTpaHsIeMoe
NporpaMMHOe 00€CTICUCHIE
3. jdk-18.0.2.1_windows-x64_bin.exe CBOOOJTHO PaCIPOCTPaHIEMOe
https://download.oracle.com/java/18/archive/jdk- MporpaMMHoOe o0ecTiedeHre



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://ibooks.ru/
https://elibrary.ru/
http://arxiv.org/
https://www.jdoodle.com/execute-fasm-online/
https://schweigi.github.io/assembler-simulator/
https://msdos.org/
https://jamesfriend.com.au/pce-js/ibmpc-games/
http://e4004.szyc.org/index_en.html
https://www.youtube.com/watch?v=Jw-WFNe2N1s
https://quantum-circuit.com/
https://qboard.tech/
https://hightech.fm/2021/04/27/quantum-computer-algorithms
https://quantum-circuit.com/
https://download.oracle.com/java/18/archive/jdk-18.0.2.1_windows-x64_bin.msi
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18.0.2.1 windows-x64 bin.msi

4, CB00OTHO pacmpocTpaHsIeMOoe MPOrpaMMHOE 00eCTIeYSHIE CBO0OTHO pacTpocTpaHIeMOe
TpOrpaMMHOe 00€CTICUCHIE

5. PySide6 (mo mmemsm LGPL) wm PyQt6 (mo muieHsmm CB00OTHO pacpoCTpaHIeMOe
GPL) nporpaMMHoe oOecrieucHre

6. CPU-Z - uHCTpYMEHT ISl TECTHPOBAHKS TIPOIIECCOpa CB0OOIHO pacmpocTpaHsieMoe
https//www.cpuid.com/downloads/cpu-z/cpu-z_2.00-en.exe nporpaMMHOe 00eCTieYeHHE

7. TechPowerUp GPU-Z uHcTpyMeHT A1 TeCTUPOBAHUS CB00OIHO pacTpocTpaHsIeMoe
Buneokapte 1 GPU MPOrpaMMHOE 00eCTIeYeHIe
https://de1-dl.techpowerup.com/files/7LnpztOQ-
B4UePZPySDkRQ/1716072087/GPU-Z.2.59.0.exe

8. LinX 0.6.4 - rpadueckas obonouxa k tecty Intel Linpack CB0O0OOTHO pacmpocTpaHsieMoe
http://depositfiles.com/files/Iri24t21p MporpaMMHoOe obecTiedeHre

9. Speccy (free edition) spsetupl32.exe urcTpyMeHT st coopa | CBOOOIHO pacmpocTpaHIeMOe
yH(pOpMAIMK O BBIYHCIIUTEIILHON TaThopMe TpOrpaMMHOE 00€CTICUCHIE
https://www.ccleaner.com/speccy/download/standard

10. | SASM - kpoccmaTtdopmenHas cpeaa pa3padoTKu s CB00OIHO pacTpocTpaHsIeMoe
s3p1k0OB accemOsiepa NASM, MASM, GAS, FASM MporpaMMHoOe obecTiedeHre
https://github.com/Dman95/SASM/releases/download/v3.9.0/

SASMSetup390.exe

11. | EasyCode Visual Assembler IDE cpena pa3paboTku ajist CB00OOIHO pacTpocTpaHsIeMoe
si3p1k0B accemOsiepa NASM, MASM, GAS, FASM nporpaMMHoe oOecrieucHUe
https://easycode.cat/English/Download/DownloadsEC.php?fil
e=Download/EasyCode20200045Enq.zip

12. | D-Fend Reloaded - smymstop FreeDOS CB00OTHO pacpoCTpaHIeMOe
http://downloads.sourceforge.net/dfendreloaded/D-Fend- IporpaMMHOE 00€CTICUEHHE
Reloaded-1.4.4-Setup.exe

13. | flat assembler (FASM) - kommansitop si3eika Accemobinep CB00OOIHO pacTpoCcTpaHIeMoe
https://flatassembler.net/fasmw17330.zip porpaMMHoe obecTiedeHre

14. | NASM (Netwide Assembler) — cBobonusrii (LGPL u CB0O0OOTHO pacTpocTpaHIeMoe
mnersust BSD) accemOiep mist apxurekTypsi Intel X86 u MPOrpaMMHOE 00ECIICUCHHS
x86-64
https://www.nasm.us/pub/nasm/releasebuilds/2.16.03/win32/n
asm-2.16.03-installer-x86.exe
https//www.nasm.us/pub/nasm/releasebuilds/2.16.03/win64/n
asm-2.16.03-installer-x64.exe

15. | FasmEditor 2.0 — pemakrop u OTJIaAYuK KoJa Ha CB00OIHO pacmpocTpaHIeEMOe
AcceMOiepe IpOrpaMMHOE 00€CTICUCHHE
https://fasmworld.ru/content/files/tools/FEditor-v2.0.rar

16. | OllyDBG - oriagurk 32-OMTHBIX NPWIOKEHANA - CBOOOJTHO pacTpocTpaHIeMOe
ollydbg_2.0.1 NpOrpaMMHOE 00€CTICUCHIE
https://www.softslot.com/download-1982.html

17. | Edb-Debugger — sro kpoccruaTopMeHHbIN OTaIIHK CBO0OOTHO pacmpocTpaHsieMoe
AArch32/x86/x86-64, mnpeaHa3HAUEHHBIN 11 paOOTHI HA TporpaMMHOE 00ecTiedeHIe
AArch32, x86 u x86-64

https://code.google.com/p/edb-debugger/

18. | RARS - smynsaTop accembrepa A1 mporeccopa ¢ CBODOOHO pacmpocTpansieMoe
apxurektypoii RISC-V IMFDN ISA base (riscv32 & riscv64) | mporpammHoe oOecriedeHne
https://github.com/TheThirdOne/rars/releases/tag/v1.6/rars1
6.jar

19. | Qemu - nporpamMMmHasi CUCTEMa JIJIsS BUPTyaJIU3a1n CB00O/THO pacpoCTpaHIeMOe

anmnapaTHBIX BBIYUCIUTENBHBIX IWIAT(HOPM pa3IndHON

MporpaMMHoe obecTiedeHre



https://download.oracle.com/java/18/archive/jdk-18.0.2.1_windows-x64_bin.msi
https://www.cpuid.com/downloads/cpu-z/cpu-z_2.00-en.exe
https://de1-dl.techpowerup.com/files/7LnpztOQ-B4UePZPySDkRQ/1716072087/GPU-Z.2.59.0.exe
https://de1-dl.techpowerup.com/files/7LnpztOQ-B4UePZPySDkRQ/1716072087/GPU-Z.2.59.0.exe
https://www.nasm.us/pub/nasm/releasebuilds/2.16.03/win32/nasm-2.16.03-installer-x86.exe
https://www.nasm.us/pub/nasm/releasebuilds/2.16.03/win32/nasm-2.16.03-installer-x86.exe
https://www.nasm.us/pub/nasm/releasebuilds/2.16.03/win64/nasm-2.16.03-installer-x64.exe
https://www.nasm.us/pub/nasm/releasebuilds/2.16.03/win64/nasm-2.16.03-installer-x64.exe
https://code.google.com/p/edb-debugger/
https://github.com/TheThirdOne/rars/releases/download/v1.6/rars1_6.jar
https://github.com/TheThirdOne/rars/releases/download/v1.6/rars1_6.jar
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apXUTEKTYPBI
https://gemu.weilnetz.de/w64/gemu-w64-setup-20211215.exe

20.

Cpena upryammampm Oracle VirtualBox
https://www.softportal.com/software-20884-virtualbox.html

CB00OOIHO pacmpocTpansieMoe
nporpaMMHoe oOecrieucHre



https://qemu.weilnetz.de/w64/qemu-w64-setup-20211215.exe
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JIMCT YYETA OGHOBJIEHUI PABOYEI TPOTPAMMBI YUYEBHOW
JTACHUATITVHBI

B pabouyto nporpammy yueOHOH TUCHUIUTMHBI/MOYIS BHECEHBI U3MEHEHU/OOHOBIICHUS U
YTBEPKACHBI Ha 3aCelaHN U KadeIphl:

Ne roj XapakTep U3Me He HUii/00HOBIIe HUH HOMe P NPOTOKO0JIa

00HOBJICHUSA ¢ YKa3aHHeM paszjaeJia U J1aTa 3aceJaHus
PIIJ Kade 1pbI




