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1. OBIIUE CBEJAEHUA

YueOHast TUCHUIUIMHA «YCTPOWCTBO M COCTaB BBIUMCIUTEIBHBIX CPEACTB)» M3ydaeTcs B
IIEPBOM CEMECTPE.
KypcoBas pabota — He mpeaycMOTpeHa.

1.1. dopma npoMEeKyTOUHOU aTTECTaLUU:
9K3aMEH.

1.2. Mecro yueOHoi quctmiubbl B cTpykType OIIOIT

VYueOHast mucnuIuinHA «YCTPOMCTBO M COCTaB BBIYMCIUTEIBHBIX CPEACTB» OTHOCHTCS K
00s13aTeNbHOM YaCTU MPOrPaMMBI.

OcHOBOW ANt  OCBOGHHUS  TUCIHHUIUIMHBI  SIBISIOTCA — PE3yNbTaTbl  OOydeHHsS IO
IPEALIECTBYIOIMM AUCIUIUINHAM U TPAKTHKAM:

— «HdopmaTHKay,

- ««IporpaMmupoBaHue Ha SI3bIKAX BBICOKOTO YPOBHS.

PesynbraTel 00ydeHus IO y9eOHON NUCIUTIIIMHE, HCIIONB3YIOTCS MTPH U3Y9EHUH CIETYFOIIMX
JHMCUUTUIHH U TIPOXOXKICHUS PAKTUK:

- [TpoekrrpoBanue NHOOPMAITMOHHBIX CHCTEM

- CeTeBble TEXHOIOTHH

— NudopmanrnonHas 6€3011acHOCTh U 3alMTa WHPOPMALIUH.

Pe3ynbrathl OoCBOGHHMsI YU4eOHOH MUCIUIUIMHBI B JajbHEUINEM OYIyT WCIOJB30BAaHBI MpPHU
MPOXOXK/IEHUU TPOU3BOJICTBEHHOW TPAKTUKA M BBINOJHEHUW BBITYCKHOW KBalM(MKAIIMOHHON
paboTHI.

2. LEJH U INIAHUPYEMBIE PE3YJIbTATBHI OBYUYEHUS IO
JUCLIUILJIMHE

[lenssMu OCBOCHMS ~ AMCHUIUIMHBI «YCTPOWCTBO M COCTAB BBIYMCIUTEIBHBIX CPEJACTBY»
ABJIAIOTCA:

- U3ydCHUE APXUTEKTYPHBIX IPUHLMIIOB NOCTpOeHHs OBM M BBIYMCIHTEIBHBIX
CUCTEM U YCTPOUCTB;

- IIPaKTHYECKOE UCIOJIB30BAHUE CHCTEMBI KOMaH] IIPOLECCOPA 3aJaHHOTO CEMENCTBA;

- M3y4eHHUE TEXHUYECKUX MPUHIUIIOB (OPMUPOBAHUS aAPXUTEKTYPhl BHIYUCIUTEILHON
CUCTEMBI;

- (dopMHpOBaHME HABBIKOB CPAaBHUTEIBHOIO aHalM3a (PYHKIMOHAIBHO-TEXHUYECKUX
BO3MOXXHOCTEN BBIYMCIUTEIBHBIX MallMH, KPUTHUYECKOTO aHalIM3a TpeOOBaHWM K anmapaTHON
YacTU BBIYMCIUTEIBHOW IIAT(OPMBI, 33J€HCTBOBAaHHONW MNpU pa3BEPTHIBAHUU U SKCILITyaTallMU
aBTOMAaTH3UPOBAHHOHN MH(MOPMAIIMOHHON CHCTEMBI;

— (GopMHpOBaHNE HABBIKOB MPAKTUYECKOTO TPUMEHEHHU S BBIUUCIUTENBHBIX YCTPOUCTB
U CHCTEM Pa3IMYHBIX aPXUTEKTYp MPH MPOEKTUPOBAHUHU MH(POPMALIMOHHBIX CUCTEM;

- pasBuUTHE TNPO(ECCHOHAIBHBIX KOMIETEHIHMH B 007acTH HH3KOYPOBHEBOIO
IPOrpaMMHUPOBAHHUSI Ha si3bIke AcceMOuiep;

- dopmHpoBaHuE y O00ydarOIMXCs KOMIIETEHLMH, YCTaHOBJIEHHBIX 00pa3oBaTeIbHOMN
nporpammoii B coorserctBuu ¢ @I'OC BO no naHHoON AMCHUIIIIUHE.

Pesynbrarom 00ydeHHsI O TUCHUIUIMHE SBISAETCS OBJIaJeHUE OOy4arOUMMMCS 3HAHUSIMH,
YMEHHSIMH, HAaBBIKAMH U OIBITOM JIESTEIBHOCTH, XapaKTepU3YIOIMMHU Ipolecc (popMHUpPOBAHUS
KOMIIETEHIIMI ¥ 00eCreYrBaIOINMMH JOCTH)KEHHE IUIAaHUPYEMBIX Ppe3yJIbTaTOB OCBOECHUS
JUCLUTIINHBL.




2.1.

dopmupyemble KOMIETCHUMH, WHAWKATOPbI JOCTIKEHHS KOMIIETEHIUH,

COOTHECEHHBIC C IUIAHUPYCMBIM U PE3YyJIbTaTaMU O6yT{€HI/I$[ 0 JUCUUIUINHE:

Koa n HammeHOBaHMe
KOMII€ TCHIIUHN

Kox m HanmMeHOBaHMe
HHAHKATOpa
JXOCTH Ke HUSI KOMIIe Te HIIUH

IlnanupyeMble pe3yJbTaThbl 00y4e HUsI
0 OUCUUNIUHE

OIIK-2

Crnoco0OeH NoHmMaTh
TIPYHIMTIBEL  PaOOTHI
COBPEMEHHBIX
MH(POPMATMOHHBI X
TEXHOJIOTHI U
MPOrPaMMHBIX CPEJICTB, B
TOM YHCJIC
0TEUYECTBEHHOTO
MPOM3BOJICTBA, H
UCTIONTb30BATh WX TIPU
peuieHnn 3amaq

U-OIIK-2.1

Ornucanne 6a30BBIX MPUHIUTIOB
COBPEMEHHBIX
MH(DOPMAIMOHHBIX  TEXHOJIOTHIA
cOopa, IOATOTOBKY, XpaHCHHS U
aHaJIM3a JTaHHbIX; PUMEHEHHE
OCHOBHBIX CIIOCOOOB
TPEICTABIICHMSI HHPOPMAIIH B
COOTBETCTBHH C TIOCTABJICHHOU
3ajaveit

— IIpuMenseT COBpeMEHHBIE TEXHOIOTHN
cOopa, TIOATOTOBKHY, XpaHCHHUS JTaHHBIX.

— Ilpeanaraer onruMmalbHbIe
TEXHUIECKHE PEIICHUS TT0 BHIOOPY
MPOrpaMMHO-aINAPATHBIX CPEACTB AJIS
cOopa, TIOATOTOBKH, XpaHEHUS U
aHaJM3a J1aHHBIX.

— OrneHuBaeT NPaBOMEPHOCTH U
3 HEeKTUBHOCTH TPUMEHEHHUS
3aJIaHHBIX CTIOCOOOB TMPe/ICTABICHHSA
nH(OpMAIMK B COOTBETCTBHH C
MOCTABJICHHON 3a7adeil

npod)ecCcHoHATBHOM

JEATENLHOCTH

OIIK-5. NJ-0O1IK-5.1 — Kpurmaecku u camocTosTENbHO
CrocobdeH YdeT uaHamm3 TpeOoBaHUA OlICHMBaET TPeOOBaHMS 3aKa3uMKa K
WHCTaJTMPOBATh NporpaMMHO-aMMapaTHBIX COCTaBY U (DYHKIMOHAJIbHBIM

HpOrpaMMHOE U
ammapaTHoe o0ecrieyeHre
JUTs THQOPMAIIMOHHBIX U
ABTOMAaTH3UPOBAHHBIX
CUCTEM

wIaTGoOpM JIJISt MHC TSI
MPUKJIATHOTO TIPOTPaMMHOTO
obecrieueHus
HMHPOPMAIMOHHBIX
ABTOMAaTH3MPOBAHHBIX CUCTEM

BO3MO>KHOCTSIM armapaTHOrO
obecrieueHus 111 MPOSKTUPYEM Oi
MHPOPMAIMOHHON CHUCTEMBI.

— IlpuMeHsieT 3HaHUsT apXUTEKTYPHBIX
NPUHIMIIOB TocTpoeHnst DBM u
BBIUHCIIUTEIIHFHBIX CUCTEM TIPH aHAJIM3E
TpeOOBaHMIA 3aKa34nKa K
MPOEKTHPYeMOil MH(POPMATMOHHON
CUCTEME.

— ®opMupyeT TeXHUIECKOE
TPeITIOKEHHE TI0 CTPYKTYPHOMY
COCTaBY U (PyHKIMOHATIEHOMY
HATIOJIHCHHIO AIMapaTHOTO
obecrieueHus1, TpeOyemMoro It
OpraHM3aIi BBIYUCIUTEIHHOTO
nporiecca.

NJ1-OIIK-5.2

Y cTaHOBKa CUCTEMHOIO U
TIPHKJIATHOTO TPOrPaMMHOTO
obecrniedeHusi, CpeiCTB
pa3padoTKu MHPOPM AITHOHHBIX
Y aBTOMATH3HPOBAHHBIX CUCTEM

— Texunueckre 00OCHOBAHHO BBIOMpaeT
1 KOMIDIEKCHPYET TPOrpaMMHO-
ammapaTHBIE CPEJICTBA B
aBTOMaTHU3MPOBAHHBIX
MHPOPMAIMOHHBIX CUCTEMaX.

— OmpenenseT Ko4eBbIe TPEOOBAHMS K
COCTaBY BBIUHCIIHTEIILHBIX CPEACTB U
HE00XOIMMOTO TIepH(he PUIHOTO
000pyIOBaHHS.

— Brnaneer TexHonoruiMu
HU3KOYPOBHETO TIPOTrpaMMHUPOBaHKS
Ha si3bIke AcceMOuep.

NJI-OIIK-5.3 Mcnonb30BaHue
MHCTPYMEHTOB ISl YCTAHOBKH,
COIPOBOXKIICHMSI U
aIMHUHICTPUPOBaHUS 0a3

— BriOupaeT cocTaB ¥ XapaKTepPUCTHKH
BBIYHUCJIUTEIIBHBIX CPEICTB B
3aBUCUMOCTH OT TpeOOBaHMI K
pa3pabatbiBaeMoli 0a3e TaHHBIX.




Kox m nHammMe HOBaHHe
KOMIIE Te HIMH

Koax m namMe HOBaHue
HHINKATOpa
JXOCTH Ke HUSI KOMIIe Te HIITHH

IlnanupyeMblie pe3yJbTaThbl 00yde HUS
0 OUCUUNIUHE

JTAHHBIX

— Brageer HaBBIKAMU YCTAaHOBKH U
aIMUHUACTPUPOBaHUS 0a3 JaHHBIX.

— OnruMmsupyeT cocTaB U
XapaKTEPUCTHKH BBIYHCIIUTEJILHON
IaTHOPMBI TIPH KCTUTyaTAIIN
BBICOKOHATPY’KEHHBIX TNPWIOKEHAH H
00paboTKe «OONMBIMX TaHHBIX.

OIIK-7

Crioco0eH ocyIeCTBIATh
BEIOOp TWaTdopM u
MHCTPYMEHT AJIbHBIX
NpOrpaMMHO-armapaTHBIX
CPe/CTB JUI peatn3alyn
MH(POPM AITHOHHBIX
CUCTEM

NJI-OIIK-7.1

Ormmcanue KpUTEpUeB BhIOOpa
HpOrpaMMHoO-armapaTHBIX
cpelcTB MHPOPMATMOHHBIX
pecypcoB

— IlpennmaraeT TexHHYECKH
00OCHOBaHHBIE PEKOMEH/IALMN TIO
no00py MpOrpaMMHO-aIMapaTHBIX
CPEJICTB IS peam3amyu TpedyemMoit
MHPOPMAIMOHHON CHUCTEMBI.

— OnmnpexnenseT JOCTWKUMOCTH 3a/IaHHOTO
3aKa34YMKOM OBICTpOEHCTBHS
BBIYHUCIIUTEIBHON T1aT(OPMBI, HCXOIS
U3 COCTaBa M TEXHUYECKUX
XapaKTePHUCTHK €€ KOMIIOHEHTOB U
MPOrpaMMHO-aINapaTHBIX CPEICTB.

— CaMOoCTOSITEeNFHO OlICHUBAET
MPUTOTHOCTH MPOrPaMMHO-
ammapaTHBIX CPEJICTB BHIYHCIHTEIIHHOM
w1aT(OPMBI HA COOTBETCTBHE
3aJIaHHBIM KPUTEPHUSIM.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOW JUCIUILIVHBI

OO0mast TpynoEMKOCTh Y4€OHOM TUCIUIIMHBI 110 y4eOHOMY IIJIaHy COCTaBJISET:

no oYyHoU opme 0Oyuenus — 4

3.€. 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 U 00y4aronuxcs 1Mo pasjiesiaM U TeMaM JUCIMIUTUHBL (ovHas 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. Pacu&T apupmeTrnaeckoro BeIpakeHUs: CpeACTBAMU 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

JlaGopaTopHbIe
HHAUBHUIYaTbHbIE
3aHsATH, Yac

IIpakTHyeckue
pa6orsl/

3aHATHS, Yac

IIpakTHyeckas

NMOATr0TOBKA, Yac

CamocrosiTeJIbHas
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;
(opMBbI IPOMEKYTOUHOI O KOHTPO.JIsSA
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.

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 £ & (OpMBI IPOMEKYTOUHOr 0 KOHTPOJISI
g E = (82 EE E £ % S yerneBaemMocTH
= =5 R&E§ =8 |C&
Tema 2.5 4 1
Omymsimus RISC-V nporieccopa.
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 oTuer c
JlabopaTopras pabora Ne 3.2 6 3 pe3yabTaTaMHU BBITIOJTHCHHOTO
PacnapannenBanve IMKIOB C UCTIONB30BAHUEM TEXHOJIOIMU SKCIICPUM CHTAJIbHO-
OpenMP u cranmgapra POSIX Threads. MPAKTUIECKOTO  3afaHus  JIs
CaMOCTOATEJILHON paboTh
Tema 3.3 2 2 no Temam paszzaena lll;
[Ipumenenre rpaduaeckoro nporeccopa s BHITIOTHSHHUS 6. ycrHoe cobeceoBanme 1o
HerpaUUeCKuX MapauieIbHBIX BIYUCICHUN (TEXHOJIOTHA pesyiabTaTaM BBITOJHCHHOM




IL1anupyemsbie
(KOHTpOIHpYeMbIE)
pe3yJibTaThl
OCBOCHHS
KoA(bI)
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CUDA u OpenCL). CaMOCTOSTEJILHON PabOTHI
no Temam paszaena lll;
Tema 3.4 2 2 7. METON TPOEKTOB TI0 TeMaM
WHcTpyMeHTBI 1711 SMYJISILMKA U BBITIOJIHEHUS. KBAHTOBBIX paznena IlI;
Berarcyienmii (Quantum Programming Studio, QBoard). 8. TMOAroToBKa K 9K3aMEHY 10 TeMaM
paznemna lll.
DK3aMeH 32 | Dkzamen no bunemam
HTOI'O 3a nepeBblii 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 nuugposoit 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
(dhopmare ¢ miaBarorei 3amsatoi. [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 npepriBannii B DBM. Bubl n 00paborka
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 Gusnaeckoro aapeca. 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 3amoMuHatonux yctpoicts (I13Y).
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).
Knaccupukamsa 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. Kozl ¢ oOHapyXeHreM U UCTIPaBJICHHEM OIIMOOK.
[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. BHemHue 3aloMUHAOILIME YCTPOHCTBA
OonbImoit eMkocTH. Hakonurenu ¢ ’KeCTKUMH MarHUTHBIMU
nuckamu (HDD). Unrepdeiicst IDE u SATA. TsepaorenbHbie
SSD-Hakomureny - TOCTOMHCTBA M TEXHUYECKHUE
xapakTepucTHKU. ONTHdecKue HaKonureu AaHHbIX Ha CD u
DVD. AnbTepHaTHBHBIE U NIEPCTIEKTUBHBIC HAKOIUTEIIH
HHrepdeiicel neprdepritHbIx YCTPONUCTB BBOJIA-BBIBOJIA
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.
['padmueckue wianmeTs! (aururaizepsl). MynbTHMeIHIAHBIE U
WHTEpaKTHBHBIE ycTpoiicTBa. TepmuHansl. KinaBuatypsl,
MBI U TpekOoibl. ['padudeckue kapThl (BUAC0a ANITEPHI).

I1nockonaseIbHBIC MOHUT OpbI

Paznea 11

AHHapaTHOC o0ecreueHue JISA ITOBBIINICHUA BBIYHCJIUTEILHO I NMPOM3BOAUTEC/ILHOCTHA

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 apxurexktypsl. 3akoHsl AMaana 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 MPOLECCOpPBI, CKAJISIPHBIC U CyNepCKaISIPHBIC
OBM. [Ipom3BoaAHUTEIbHOCTE KOHBEHEPHBIX CHUCTEM.
TexHonornn opraHM3aliiM KJIACTEpHBIX BerumuciaeHuil. API nis
YIpaBICHH NOTOKAMM, UX CHHXPOHM3ALMHM W IUTAHUPOBAHMS
Pthreads. Crannapt POSIX-peanm3aimu noToKoB
BBINOJIHEHMS: 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,
HalpaBlicHHAsT Ha  pPa3BUTHE TOTOBHOCTH K NPO(ECCHOHATBHOMY U JUYHOCTHOMY
caM0o00pa3oBaHUIO, Ha MPOEKTHPOBAHUE JalbHEHIEro oO0pa3oBaTEIBHOIO Mapipyra |
npodeccuoHanbHON Kapbephl.

CamocrosiTenbHasi paboTa 00ydJaroIMXcsl MO JUCIMIUIMHE OPraHU30BaHa KaK COBOKYITHOCTh
AyIUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH W paboT, 00ECIeuMBAIOIMX 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 camocTosITenbHas padoTa 00ydJaronmxcs — IaHupyemasl yaeOHas, HayqHO-
WCCIIC/IOBATENbCKAsl, IPAKTHUECKass padoTa OOydJarommXcsi, BBIMOJHSIEMAass BO BHEAYAHUTOPHOE
BpeMsl 10 33J]aHUI0 U TPU METOAMYECKOM pYKOBOJCTBE IpernojaBarens, HO 0e3 ero
HEIOCPEJCTBEHHOIO Y4acTHsl, pacliiCaHUEM y4eOHBIX 3aHSTUN HE PErIaMEHTUPYETCSL.

BHeaynuTopHas camocTosiTenbHasi pabota 00yqaronpxcsi BKIIOYAET B CeOs:

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

MOJATOTOBKY K BBIITOJIHEHUIO Ta0OPATOPHBIX pabOT U OTYETOB IO HUM;
MOJITOTOBKY K KOHTPOJIBHOW paboTe

MOJTOTOBKY K TECTHPOBAHUIO;
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MOATOTOBKY K IIPOMEXYTOUHOM aTTECTAllUU B TEUEHHUE CEMECTpA.

CamocrostenbHas pabota oOydaronmxcs C ydacTHEM IpernojaBaTenss B (opMe HHOMN
KOHTAKTHOHN paboThl MpeaycMaTpUBaET IPYNIOBYIO U MHIUMBUIYAJIbHYIO paboTy ¢ 00ydaronmMucs
¥ BKJIFOYAET B CEOsL:

TeMam/paszziesiaM THACITUTLINHBI;

IIPOBEECHUE KOHCYIIBTALUN NEpe SK3aMEHOM.

NpOBCACHHUC HWHAWBUAYAJIBHBIX W TPYHIIOBBIX KOHCYJIBTaI_[I/Iﬁ 10 OTACJIIbHBIM

HepequL pa3nen0B/TeM/, IIOJIHOCTBKO HJIM YaCTHUYHO OTHCCCHHBIX Ha CaMOCTOATCIIBHOC

H3Y4YCHHC C MMOCICAYIOIIIUM KOHTPOJICM:

HanmeHnoBanue Buasl n dpopmbl 3
pasneiia /TemMsl KOHTPOJIb HBIX §
No oucyunIuHbl, 3aganusi 1)1 CaMOCTOSTEIHHO i Meporpusi TH i é
BbIHOCHMbIE HA padoTbI (YYUTHIBAIOTCS TIPH Z
CaMOCTOSITeJIbHOE NPOBeAeHNN TEKYIIEero X o
H3ydeHne KOHTPOJIsA ) il
Paznen Il AnnaparHoe oGecrieyeHue BHIYUCIUTETHHOT0
npouecca
JlaGopaTopras Pabora ¢ peructpoBoii | KoHTponb coaepxuMoro IToaroroBka k 1
pabora MaMSIThIO U CTEKOM. PETUCTPOBON MAMATH nabopaTOpPHBEIM
Ne 2.2 CpeACTBaMHU OTJIaJYUKOB 3aHATHSM;
OllyDBG wu Edb-Debugger [IMCHMEHHBIN OTYET C
npu otnajke 32- u 64- pe3ynpTaTaMu
pa3psIHBIX IporpaMM AJis X386~ | BBIMOJTHEHHOTO
64 u x64 TporEecCcopoB. JKCTIePUMEHT AJTLHO-
NPaKTHIECKOro
3a7aHus IS
CaMOCTOSITEJIbHOU
paboThI;
yCTHOE
cobece1oBaHueE 1o
pe3yabTaTaM
BBITIOJTHE HHOM
CaMOCTOATEIILHOM
paboTsr;
TOATOTOBKA K
JK3aMEHy
Tema 2.5 Omymsips RISC-V IIpoBecTu cpaBHUTETBHBII IToaroroBka k 1
nporeccopa SKCTIEPUMEHT TIO0 OLIEHKE nabopaTOpHBIM
BBIYHCIIUT €JTbHOM 3aHATHUSM;
3(HEeKTUBHOCTH acceMOJIEpPHOTO | MICHhbMEHHBIN OTYET C
KOZia JJ1s TIPOLIECCOPHOU pe3yapTaraMu
apxurexTypsl RISC-V, BBITOJIHEHHOT'O
UCTIONTHIEMOTO 9KCTIEPUM EHT AJTHHO-
Bcpene QEMU u cpenctBaMu | MPaKTHIECKOTO
smynsiTopa RARS. 3a7jaHus JJIst
CaMOCTOSITEJIbHOU
paboTHI;
YCTHOE
cobece1oBaHue 1Mo
pe3yabTaTaM

BBITIOJTHE HHOM




13

CaMOCTOATEIIbHOU
paboTHI;
MOJITOTOBKA K
9K3aMeHy
Tema 2.6 Pazpaborka Hamicate nporpammy [Muchmennpiit otyerc | 1
MPOrpaMMBbl — aBTOMAaTH3aIMU (POPMHUPOBAHUS | pe3yIbTaTaMu
HAHTE€PAaKTUBHOI'O koHpurypaipm [19BM nHa BBIIIOJIHEHHOTO
KOH(pHUrypaTopa OCHOBE TIOXEJIAHUHA | JKCTIEPUM EHT ATTHHO-
BBIYUCIIUTEIbHON BO3MOKHOCTEH NPaKTUIECKOro
W1aT(OPMBI IO THOKYTIATEJIS. 3aJ1aHus IS
3aJaHHBIM [IpenycmorpeTsh GOpMHUpPOBAHHE | CAMOCTOSITENLHOMU
MOXKENAHMSIM U KOH(HTypaImid  CJie TYFOIIHX paboTsr;
BO3MOKHOCTSAM THIIOB: yCTHOE
3aKa3vyuKa 1) craHmapTHLIN OPUCHBIH co0eceIoBaHUE TI0
KOMIIBIOTED; pe3ynbTaram
2) urpoBasi paboyast CTaHIs; BBINOJIHEHHOM
3) urpoBoi HOyTOYK; CaMOCTOSTEIILHON
4) paGouas cCTaHIWS 1151 paboTsi;
peleHus 3amay MOITOTOBKA K
ABTOMaTHU3UPOBAHHOTO JK3aMEHy
TPOCKTUPOBAHUS;
5) nomaniHuii Meaua-cepaep.
Wudopmarms o
KOMIUIEKTYIOILMX TIpe/ICTaBlIeHa
B TEKCTOBOM WX
Ta0IMIHOM hopmarTe.
Paznea 1 AnmnapaTtHoe o0ecneyeHue 15 MOBBIIIEHUs BbIYH CJIUTEIbHO NPOU3BOAUTEIHHOCTH
9BM
JlaGopaTtopras PacnapamieniBanve 3
pabora Ne 3.2 IIMKJIOB C
HCTIONB30BaHUEM
texHosormu OpenMP
u ctannapra POSIX
Threads
Tewma 3.3 [Tpumenenue OcBoHTh OTHOBPEM €HHOE [MonroroBka k 2
rpaduaeckoro ucnonb3oBanne CPU u GPU nabopaTOpPHBEIM
nporleccopa it IS TETePOTre€HHbIX 3aHATHAM;
BBITIOJTHEHHSL BBIYHCIICHUN. IIMCBMEHHBINA OTYET C
Herpa(guIecKux pe3yabTaTaMu
TapaJuIeIbHBIX BBITIOJIHEHHOTO
BBIUHCJICHUN 3KCTIEPUM EHT AJTLHO-
(rexnonorun CUDA u MPaKTHIECKOTO
OpenCL) 3a1aHust ISt
CaMOCTOATEIbHON
paboThI;
yCTHOE
cobecen0BaHue N0
pe3yabTaTaM
BBITIOJTHEHHOM
CaMOCTOATEJIbHON
paboTsI;
MOITOTOBKA K
JK3aMeHy
Tema 3.4 Beenenve B IIpymmepsl npruMeHeHNS [Mucpmennblit oTyeTCc | 2
KBaHTOBBIC Quantum Programming Studio u | pesynbratramu
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BBIUHCIICHUS. QBoard. BBITOJIHEHHOT'O
JRI0Zic 10151018 JKCIIEPUMEHTAJIbHO-
TOCTPOCHUS MPAKTHICCKOTO
KBaHTOBOI'O 3aJaHus I
KOMIIbIOTEpa CaMOCTOSTEJILHON
paboTHI;

YCTHOE
cobecemoBaHUE IO
pe3yibTaraM
BBITIOJIHE HHOM
CaMOCTOSTEJILHON
paboTHI;
MOJIrOTOBKA K
JK3aMEeHY

3.5. IlpumenHeHue 3JEKTPOHHOTO OOYYEHHUs, JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOT U

Peanu3zarust mporpaMmbl yaeOHON JUCIUTLTMHBI C TPUMEHEHUEM DJIEKTPOHHOTO 00yUeHUs U
JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOJOTUN PETIAMEHTUPYETCS ICUCTBYIOIMMHU JIOKAIbHBIMU
aKTaMH YHUBEpPCUTETA.

B oanekTtpoHHYI0 00pa3zoBaTENBbHYIO Cpely TEpEeHECEHBI OTAeNbHbIE BHUIBl y4eOHOM
JIESITEIIbHOCTH :

HCIO0JIb30BaHHe ncnombzoanue 0 u JIOT 00beM, | BKJIIOYEHHE B yue OHBIMH
20 u 10T yac nmpoiiecc

CMEIIaHHOE JICKIHA 8 B COOTBETCTBUH C

o0yueHuHe pacrmcanieM ydeOHbIX
3aHITUA

TEKYIIMA KOHTPOJIb | TECTUPOBAHHUE 2 B COOTBETCTBHH C
pacrmcanrieM ydeOHbIX
3aHITHI

[IpomexyTouHas SK3aMeH 1 B COOTBETCTBHH C

aTTecTalys pacIHrCaHueM DK3aMEHOB

D0P obecneunBarOT B COOTBETCTBUH C MTPOTPAMMON TUCITUTIIIHHBI:

- OpPTraHM3alMI0 CaMOCTOATENIBHON pPabOThl O0O0yYaroIerocs, BKIOYas KOHTPOJb
3HaHUW oOydaromerocss (CaMOKOHTPOJIb, TEKYUMH KOHTPOJb 3HAHUH H MPOMEXKYTOUHYIO
aTTECTAIUIO),

- METONYECKOE COMPOBOXKICHUE U JOMOJHUTEIbHYIO HHPOPMALMOHHYIO MOJJIEPKKY
ANIEKTPOHHOTO  O0ydeHHus  (JOMOJHUTENbHbIE y4eOHble U HMHGOPMALMOHHO-CIPaBOYHbIE
MaTepHabl).
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4. PE3YJIBTATBI OBYYEHUA 11O JUCHUIVIMHE, KPUTEPUA OLEHKHW YPOBHSI C@OPMHUPOBAHHOCTH
KOMIIETEHIIMH, CUCTEMA U HIKAJIA ONEHUBAHUA

4.1, CooTHeceHUE IUIAHHUPYEMBIX DPE3YJIbTaToB OOY4EHHs C YPOBHAMH CPOPMHUPOBAHHOCTH KOMIETECHIMH.

Yposuu Hrorosoe Ouenka B Iokazatenu ypoBHsi COPMHPOBAHHOCTH
c(opMHPOBAHHOCTH KOJIM4€eCTBO NATHOAJIIb HOM = : = =
JOMITe TCHITHH(=i) GAILIOB cHCTeMe YHMBePCAJIbH O Hi( I:IX) o menpoq)eccuona.ﬂbuﬂon( BIX) npoq)eccnm{a.m)}lonf bIX)
. KOMIIETe HIUH (- i) KOMTIIE T HIHI KOMTIeTe HIuH (- i)
B 100-6anbHoI 1o pe3yJbTaTaM OIIK-2-
cucreme Tekymei n HJT-OIIK-2.1
10 pe3yJabTaTam NPOMeKyTOYHOMH OITK-5
TeKymen u aTTecTanuu ’
. y ! HJI-OITK-5.1
NPOMeKyTOYHOH I-OITK-5.2
arTecTaluu /]- -5.
HJI-OIIK-5.3
OIIK-T:
HJ-0OIlIK-7.1
BBICOKHI 85-100 OTJIMYHO OGyuaronmiics:

— CIOCOOEH UCYEPITHLIBAIOIIIM
00pa3oM OImvcaTh apXUTCKTYPy
OBM pa3HBIX KJIacCOB H
CXEMOTEXHIYIECKHE 0COOCHHOCTH
nepuepuitHbIX yCTPOICTB;

— KPUTHYECKH U
ApTYMCHTHPOBAHHO COIOCTABHUTH
JOCTOMHCTBA U HEOCTATKU
COBPEMEHHBIX CPEICTB
anmapaTtHoro o0ecIeUeHusI
ABTOMATH3UPOBAHHBIX
MH()OPMAIMOHHBIX CHUCTEM;

— 3HAeT COBPEMEHHEIE METO/IBl H
CTIOCOOBI HHTET PUPOBAHIIS
BBIYHCIIUTENIBHBIX MOJICUCTEM B
ABTOMATH3UPOBAHHBIE CUCTEMBL,
— yMeeT KOMIUIEKCUPOBATh
IPOrPaMMHO-aIAPATHbIC
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CpencTBa B aBTOMATU3UPOBAHHBIX
¥ MH(QOPMALMOHHBIX CUCTEMAX;

— TOTOB pa3pabaTeiBaTh U
C03/1aBaTh BBIYHCIIATEIHHEIC
MPOTPaMMHO-alIapaTHbIe
KOMIUICKCHL;

— crocoOeH 000CHOBAHHO
BBIOMPATh U MPUMEHSTH
anmapatHoe oOecTiedeHue
aBTOMAaTU3UPOBAaHHOU
MH(POPMAIMOHHON CHUCTEMBL;.

— BJIAZEET METOIAMHU U CIIOCO0aMU
HHTCTPAPOBAHMS BBIYHCIIHTEIIBHBIX
MOAICHCTEM B
ABTOMATH3UPOBAHHBIE
UH(POPMAIMOHHBIE CUCTEMBL,

- 3HAKOM C TEXHUKOHN
MPOBEJICHHS BBIYKCIIHTEIBHOTO
SKCIIEpUMEHTA TI0 MPOBEPKE

3¢ PEKTUBHOCTU TPUMEHEHHS
CpENCTB anmapaTHOTO
obecrieyeHus
ABTOMATU3UPOBAHHBIX
HMH(POPMAIMOHHBIX CHCTEM.

TIOBBIIIE HHBIH

65 — 84

XOpOLIO

OO0yyarormics:

— 3HAeT OpPTraHM3aIMI0 U
¢yukmonuposanre BM u
nepuepuitHbIX yCTPOICTB;

— 3HaeT OCHOBHBIE METO/IbI U
CIIOCOOBI HHTET PUPOBAHHUS
BBIYKCJIUTEIIBHBIX MMOJICUCTEM B
ABTOMATU3UPOBAHHBIE CHUCTEMBI;
— CIOCOOCH MPUMEHSTh METOJIbI
MIPOBEPKH aIEKBATHOCTH
MPUMEHAEMBIX TeXHUIECKUX
CPEJICTB aBTOMATU3UPOBAHHBIX
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CHCTEM;
— yMeeT MPUMEHSITh POrPaMMHO-
armapaTHele CpEICTBa B
ABTOMATH3UPOBAHHBIX H
MHOOPMAIMOHHBIX CHCTEMAaX;

— BJIAJICET HaBBIKAMH HACTPOHKH
armapaTHOro 00ecIcUeHre
pacIpenenéHHon
ABTOMATH3UPOBAHHOM
MH(OPMAIMOHHOM CHUCTEMBI;.

— CcIoc00€EH UCTIOILE30BATh METOIBI
HacTpoWKu U Hananku OBM u
nepuepuiiHbIX  yCTPOICTB;

— IEMOHCTPHUPYET TEOPETUIECKUE
3HaHUSI OCHOBHOTO Y4eOHOTO
MaTepuala JUCIATLTHHBL

— B 00BeMe, HEOOXOIMMOM JIJIst
nJanpHerero ocsoenus OIIOIT

— BJIaJieeT METOJaMHU M CII0Co0aMu
HUHTETPUPOBAHUA BBIYHUCIIUTEIIBHBIX
MOAICHCTEM B
ABTOMATH3UPOBAHHBIE CHUCTEMBL;
— OBJIaJeT HABBIKAMH
3(h(HeKTMBHOTO MPUMEHCHUS
CPEICTB aNmapaTHoro
obecrieyeHus
ABTOMATH3UPOBAHHBIX
MH()OPMAIMOHHBIX CHCTEM.

0a30BBIA

41 - 64

YAOBJICTBOPHUT CJIbHO

— OOyyaronuiic s:

— CIO0COOEH OImMCcaTh Ha3HAYCHHE U
MpHUHIMIE TTocTpoeHnss OBM u
nepuepuiHbIX  yCTPOICTB;

— TOTOB TeXHHYECKH T'PaMOTHO
IKCIUTYaTUPOBATH MPOrPAMMHO-
anmapaTHele CpelCcTBa B
ABTOMATU3UPOBAHHBIX
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UHPOPMAIMOHHBIX CHCTEMaX;

— 3HACT OCHOBHI TIOCTPOCHUS U
apxutekTypbl OBM;

— cnoc00€EH UCIIONB30BaTh METOIBI
M CIIOCOOBI HACTPOWKH M HAJIAIKH
3BM 1 nepudepHitHbIX
YCTPOMCTB, CUCTEMHBIC U
MPUKJIaIHbIe TPOrPaMMBI JIs
a”anuza padotel O9BM u
nepudepuitHbIX yCTPOHUCTB;

— OBIIaJICN OOIIUMH TIPUHIUIIAMHA
CO3/IaHMsI BBIUKCIINTEIHHBIX

MPOT PaMMHO-aIapaTHBIX
KOMIUIEKCOB;

— BJIQJICET PUEMAMHK
HCTIOJIb30BAHUS COBPEMEHHBIX
TEXHHYECKUX CPEICTB
ABTOMATU3UPOBAHHBIX CHUCTEM;

— c1oc00eH 000CHOBAHHO
BBIOMpaTh KOH(PUTYpaLHIO
TEXHUYECKUX CPEICTB
ABTOMATU3UPOBAHHBIX CHUCTEM
T0]T KOHKPETHYIO 3a/1a4y;

— BJIaJiceT HABBIKAMH TPUMEHCHUS
TEXHUYECKUX CPEICTB
ABTOMATU3UPOBAHHBIX
HHOOPMAIMOHHBIX CHCTEM;

— BBIIOJIHAET 3a[aHusI TOJIBKO IO
00pas1ly ¥ noJi pyKOBOACTBOM
TPETOIaBaTeIIS.

(v

HU3KUU

HEYO OBJ'ICTBOpI/ITCJ'H)HO/
HE 3a4YTCHO

OO0yJatoruiics:

—  JIeMOHCTpHpPYET (pparMeHTapHbIE 3HAHUS TCOPETUUECKOTO U MPAKTUYECKOro MaTepuaia,
JOMyCKaeT rpyOble OMMOKA IPH €0 M3JI0KECHIN Ha 3aHATSIX U B XOZ€ IPOMESKYTOUHOH aTTecTary;
—  UCTIBITBIBAET CEPbE3HBIE 3ATPYIHEHUS] B MPUMEHEHUH TEOPETUYECKHX MOJI0KEHHUM
NP pellieHnd MPaKTUUeCKHUX 3a1a4 NpodecCHOHAIBHON HANPaBIECHHOCTH CTAHAAPTHOIO YPOBHS
CIJIO’)KHOCTH, HE BJIaJleeT HEOOXOJUMBIMHU I ATOT'0 HABBIKAMU M MpUEMaMU;
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—  OTBET OTpaKaeT OTCYTCTBUE 3HAHMI Ha 0A30BOM YPOBHE TEOPETUUECKOTO M MPAKTUYECKOro Matepuasia
B 00beMe, HEOOXOUMOM TS AaJIbHEHIIeld yueObl.

S. OIIEHOUYHBIE CPEJCTBA JIJISI TEKYIIEIO KOHTPOJISA YCIIEBAEMOCTHU H ITIPOMEXYTOYHOM
ATTECTALIUH, BKJIIOYAA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIUXCA

[Ipy mpoBeneHUU KOHTPOJIA CaMOCTOSITEILHOM pabOThl OOYJarOUMXCS, TEKYLIEro KOHTPOJS U MPOMEXKYTOYHOM arTecTanuu Mo y4eOHOM
mucuuiuinae («YCTPONWCTBO M COCTaB  BBIUMCIMTEIBHBIX CPEICTB») MPOBEPSACTCS YPOBCHb CHOPMUPOBAHHOCTH Yy OOYUAIOIMXCS KOMIIECTCHIIMH |
3allJIaHUPOBAHHBIX PE3YIBTATOB OOYYCHHUS 10 JUCIUIUINHE, YKa3aHHBIX B paszielie 2 HACTOSIICH MpOTrpaMMEI.

5.1.  ®OopMbI TEKYIIETrO KOHTPOJS YCIEBAEMOCTH, NPUMEPHI THUIOBBIX 3aIaHUM:

Ne @D opMBbI TEKYHIET0 KOHTPOJISA IIpume pbl THIIOBBIX 3aIAHM I
1 TectupoBanre o TemaM paszena | Bapuanr Tecta 1
«ApXUTEKTypa U OpraHu3alOHHAS Urto orpaxkaet CPI npoueccopa ?

CTpyKTypa mdpoBoii IBM».
- MPOM3BOIMTEJIHHOCTD MPOLECcCOpa;
- BpeM:l BBITIONHEHUST MHCTPYKIII;

- 3aBHCUMOCTB OT TaKTOBOW YaCTOTHI,

- CKOPOCTH OOpaIeHHs K KIII-NaMSTH.

Bapuanr Tecta 2

Teoperraeckyro npomsBoauTesibHOCTH CPU MOXHO OICHHUTH TI0 3HAYCHUAM
CJIEIYIOIIHX NIAPaMETPOB:

- TAKTOBOM YaCTOTE;

- CPI,

- KOJINYe CTRBY si/iep;

- 00bEMY PErHCTPOBOM NAMSITH.

Bapmanr tecra 3
[Tpor3BOANTEIEHOCTH MPONECcCOopa MPSIMO MPOIOPLMOHAIBHA ;

-KOJIM4Y€e CTBY HHCTPYKIHIA:
- KONMYICCTBY sIICD;
-CPlI;
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Ne i

@D opMBbI TEKYIIET0 KOHTPOJIA

IIpume pbl THIIOBBIX 3aaHUH

-TAKTOBOH YacToOTeE.

Bapwuanr recta 4

Yro orpaxaet IPC npoueccopa ?
-IIPOM3BOMTEIILHOCTh KOMIILIOTEPA;

-BpeMsl BBITIOJIHCHUSI UHCTPYKILIHI,

-KOJIMYe CTBO MHCTPYKIHIA 32 IIUKJI MPOIIE CCOPa;
-CKOPOCTh OOpaIleHHsI K K3II-TTAMSITH.

KonrponbHasi paboTa o TemMam
pasnena | «Apxurextypa u
OpraHM3aIMOHHAs CTPYKTYypa
gpoBoit IBM».

Bapuanr 3aganmii 1
1. JlaTh ompeneneHue pa3psiIHOCTH IIMHBI TaHHBIX U aIPeCHOr0 MPOCTPaHCTBA
2. B dewm 3axmovaeTcs KOHBeHepHas U cynepcKaspHas oopaborka?
3. [arp xapakTepucTuKy MuKpornporeccopa tuma VLIW.

Bapuanr 3aganmii 2

1. IlpeacraBurh OOOCHOBaHWE TNPUHIMIHMAIBHON BO3MOXKHOCTH TPHMMEHEHHS TPOWYHOM CHUCTEMBI
cyucieHus B apxurekrype OBM.

2. Dpomomus apxurektypsl Intel x86.

3. TIpoBectu cpaBruTebHBIN aHamm3 RISC- u CISC-apxurekTyp MUKPOIPOIIECCOPOB.

Bapuanr 3aganuii 3
1.IlpeacTaBUTh JITOPUTM OCYILECTBIICHUS ONIEPALX JeIeHns B rdpoBoit DBM.

2. O0BsACHATE HEOOXOMUMOCTH HCIIONB30BAHMS TOMOIHATEILHOIO KOIa.
3. ManmHHas apudMeTHKa B OCTATOYHBIX KIacCax.

[TonroroBka k 1a60paTOPHBIM
3aHATHSIM paszzena | « Apxurekrypa u
OpraHM3aliOHHasl CTPYKTypa

BapuanTsl BONpOCOB /IS TOATOTOBKY K JIAOOPaTOPHBIM 3aHATHSIM JTAHHOTO pa3/era
1.TTosicHATh HEOOXOMUMOCTH Pa3padOTKU U PUMEHEHHSI AMYJISITOPOB BBIYUCIIUTEIIBHBIX YCTPOICTB
2.PackpbITh JOCTOMHCTBA U HEJIOCTATKN HU3KOYPOBHETO MPOrPAMMHUPOBAHKSL.
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BBITIOJIHEHHOTO 3KCIIEPUMEHTaJIbHO-
HPaKTHIECKOro 3aJaHus ISt
CaMOCTOSITEIILHOW pabOoTHI [0 TEMaM
pazzmena | «Apxurexrypa u
OpraHM3aIMOHHAsI CTPYKTYypa
mgpoBoii IBM»

Ne @D opMBbI TEKYHIET0 KOHTPOJISA IIpume pbl THIIOBBLIX 3aIAHM A
mgposort IBM» 3.Ilepeurcurs pexumMbl padotsl yrwmrsl DEBUG.
4.IlpuBecTy mpuMep NPOrpaMMHOM peaiM3al B MAIIMHHBIX KOAAX MpOLENypbl pacyéTa 3HauyeHus
anreOpanyecKoro BbIpa keHus.
5.IIpe1oHUTh aJrOpUTM OTJIAIKH MPOrPaMMBbI B MAIIIMHHBIX KOAAX.
4 IInceMeHHBIN OTUET € pe3ybTaTaMHu BapuaHThl IpakTUYECKKX 3aJJaHHK JIJIsI CAMOCTOSITEIbHOM Pa0OThI CTYJEHTOB

Bapuanum 1.

Haiitu unzmekc snemMeHTa ¢ 3alaHHBIM 3HaueHueM. [Ipesmosaraercs, 4To B MacCUBE €CTh
TaKOH 3JIEMEHT M OH €IMHCTBEHHBII. KonyecTBO 311eMEHTOB MacCUBa CUNTATh (PUKCUPOBAHHBIM,
paBHpiM 5 — 10. Ecnm pa3mMepHOCTP MacCMBa HE YKa3aHa, TO IPEINOJaraercs, 4To OH
onHoMmepHbIid. [Iporpammy Tpebyercss Hamucath Ha AcceMbiepe.

Bapuanm 2.

[TocTpouTh MaccuB, 3JIEMEHTHI KOTOPOTO CyTh CyMMBI IIOCIIEAOBATEIbHBIX AP JIEMEHTOB
UCXOJHOTO MaccuBa. KolnyecTBo 371eMEHTOB MacCUBa CUMTATh (PMKCUPOBAHHBIM, paBHBIM 5 — 10.
Ecin pa3mMepHOCTh MaccuBa HE yKa3zaHa, TO MPEIIOJIAraeTcs, 4To OH OgHOMepHbI. [Iporpammy
Tpebyercst HanucaTh Ha Accemobiepe.

Bapuaum 3.

Jlan MaccuB, 3J€MEHThl KOTOpOro npuHamiexkar MHoxkectBy {0,1}. Onpenennts AnuHY
IIEPBOI MOCIEN0BATENBHOCTH PSAAOM CTOSNMX eAMHUL. KOIM4ecTBO 2J1eMEHTOB MacCBa CUUTATh
¢uxcupoBaHHbIM, paBHBIM 5 — 10. Ecnu pasMepHOCTh MaccHBa HE yKa3aHa, TO MPEI0JaraeTcs,
4TO OH oJHOMepHbIH. [Iporpammy Tpebyercst HanucaTh Ha AccemoOiepe.

Bapuanm 4.

JlaHBI TpH IepeMEHHbBIE C HEPAaBHBIMU 3HAUYECHUSIMH, PACCMATPUBAEMBbIE KaK KOOPJIMHATBI TOYEK HA
quCIOBOM ocu. OnpenenuTs JUIMHY MHUHHUMAIBHOIO OTpPE3Ka, BKIIOYAIOLIETO BCE TPU TOYKH.
KonmuecTBo 371€MEHTOB MacCHMBa CYMTATh (MKCHPOBAHHBIM, paBHBIM 5 — 10. Ecnu pasmepHOCTh
MaccuBa HE yKaszaHa, TO MpeAIoyiaraercs, 4To OH OJHOMEpHBbIN. [IporpaMmy TpeOyercst Hanmucarthb
Ha AcceMOuepe.

Bapuanm 5
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«ArmmapaTHoe oOecrieueHue
BBIYHCIIMTEIIEHOTO TIPOLIECCa

Ne @D opMBbI TEKYHIET0 KOHTPOJISA IIpume pbl THIIOBBLIX 3aIAHM A
Hanunmre mnporpammy, koTtopas cosmaeT (aili Ha JHUCKe, COAEpKAIMK 3amucu Hu3 TPEX
AJIEMEHTOB: HOMEpa ToBapa (5 CHMBOJIOB), HAUMEHOBaHUs ToBapa (12 CHMBOJIOB) U CTOMMOCTH
€AMHULBI TOBapa (0HO CJI0BO). BBOA 3THX 3HaUEHUN JOKEH OCYIIECTBIISITHCS 10JIb30BATENIEM C
kiaBuatypsl. [Iporpammy Tpebyercss HanucaTh Ha Accembiepe.
5 YcTHOe cobeceroBaHue TIO Bapuanrsl Tem 111 00CyKaeHHI Ha coOece 0BaHIN
PeE3yNIbTaTaM BBITIOJHEHHON 1. CrocoOsI TpeIcTaBIeHHS YUCTIOBOM U TEKCTOBOW MH(POPM AL,
CaMOCTOATEJILHOW pa0bOThI IO TEMaM 2. lpuymHBI BOSHUKHOBEHMS JBOMYHON IH(ppoBoii DBM.
paznena l «Apxurekrypa u 3. IlpuBectu npuMepsl HapylieHus NpuHIMIOB ¢oH Heiimana B coBpeMeHHBIX DBM.
OpraHM3alMoOHHAsl CTPYKTYypa
mppoBoit IBM»
6 [ToaroroBka Kk 3k3aMeHy TI0 TEMaM Bapuanmoer sKx3aMeHayuoHHbIX 60ONPOCOB NO MeEMAM OAHHO20 paszoend
pasznena 1 «Apxurexrypa u 1) Tlousrue apxutekrypsl IBM. [IpuHCcTOHCKAS M TapBapCKasi apXUTEKTYpPHhI.
OpraHM3aliHoHHA.  CTpyKTypa 2) HcTopHs CTaHOBJIEHMS M Pa3BUTHUS OTEYECTBEHHON BHIYMCIMTENBHON TEXHUKH.
udpoBoit IBM» N
3) Ilepeuncnure npenmymiecTBa 64 GuTHOM apxuTekTypsl DBM.
4) Cucrema KOMaH MHKpoIporieccopa (Ha mpumepe).
5) Dpomonus mukporporeccopos gupm Intel u AMD.
7 Pedepar mo pazmen Il «Armapatsoe Tewmb1 pedepaTon
obecriedeHre BBITHUCIIUTEJILHOTO 1. PazpaGorka 64-pa3psiiHbIX npwiokeHnid cpenpcTBamu FASM.
Tporecca 2. TexHonornd ONTUMHBAIMM TPOrPaMMHOTO Kojia Ha Accembiepe.
3. CpaBHUTENbHBIA aHAM3 (DYHKIMOHAJTBHBIX BO3MOXKHOCTEH OMHOMIATHRIX OBM  pasnnuHbIX
TPOU3BOUTEJICH
4. Texunonorust npumenenns otnaaunka OllyDBG npu nporpamMmmupoBaniy Ha Accemouepe.
5. TexuHonorus pa3paboTku ApaliBepoB NeprepHiiHbIX YCTPOUCTB Ha Accembuiepe.
8 TectupoBanue mo Temam pazaena Il Bapwuanr tecra 1

Ykazarenb BCPHIMHBI CTCKA XPAaHUTCS B PCTUCTPE:

A. ECX;

b. RDX;
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Ne i

@D opMBbI TEKYIIET0 KOHTPOJIA

IIpume pbl THIIOBBIX 3aaHUH

B. ESP;
I'. EBP.

Bapuanr Tecta 2
s yMHOXKEHHS M JeJIeHUs TI0 YMOJTYaHHIO HCTIONB3YIOTCS CIIEAYIONME PETUCTPBI:

A. EAX/RAX;
b. ECX/RCX;
B. EDX/RDX;

I'. EBX/RBX.

Bapmanr tecra 3
Bri6epure komannsl AccemOiepa At 100aBIeHN B CTEK:

A. PUSH;
b. POP;

B. PUSHA,;
I'. PUSHF.

Bapuanr tecra 4
A. B HIDKHUX aJipecax maMsTu;

b. B cpeanux agpecax namsru;
B. B BepxHHMX ajpecax naMsiTH.
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Ne i

@D opMBbI TEKYIIET0 KOHTPOJIA

IIpume pbl THIIOBBIX 3aaHUH

Bapuanr tecta 5

Beigenure onepammy, BBITOMHIEMbBIE MHKPOIPOIICCCOPOM BO BpPEMsl BBINONHEHHWS TMPOrpaMMBbl  Ha
Accembiepe:

A. KOMaH/Jbl WJIH HHCTPYKIMH;

b. nMpeKkTUBBI UM TICEBI00NIEPATOPHI;
B. omneparopsr;

I'. npenonpenenéHHble UMEHA.

Konrponbnas pabora no TeMam
paznena Il «AmmapatHoe obecrieueHrie
BBIUHCJIUTEIHHOTO MPOLIECCa»

Bapwuanr 3aanuii 1 (HECKOIIBKO 3a/laHvii U3 BapraHTa)

1.

2.

3.

Hamicate nporpammy Ha AcceMObmuepe st ClIoKeHus! ABYX 8-pa3psaHbix uriced X u Y, pe3ysbTart
CJIOXKEHHSI TIOMECTHTH B peTucTp R7.

Hammcates mporpammy Ha AccemOnepe i clIokeHus IBYX 16-paspsgHbix uwmcen X u Y,
pe3yabTat cioxenus noMmectuts B peructp R6 (High — crapumii 6aiir) u peructp R7 (Low —
MJIaJIIIHA OamT).

Hamicatp mporpaMmmy Ha AccemOnepe IUIi CIOKECHHMS JIByX JBYXOAaWTOBBIX 4YHCEN C
UCTIONB30BAaHUEM KOCBEHHOM aJ[peCallyiy.

Bapuanr 3aganuii 2 (HECKOJIBKO 3aJlaHHil U3 BapUaHTa)

1

Hammcats mporpammy Ha AccemOiiepe Al CIOKECHHS —BOWYHO-IECATUIHOTO YHCia, mmdpa
MJIAJIIIETO 3HAYAIIETO pa3psaia KOTOporo pacrojokeHa B siueiike BETA, ¢ TBOMYHO-1ECATHIHBIM
yucnoMm, Imdpa MIAAIIEr0 3HAYalero paspsiia KOToporo pacrionokeHa B siueiike ALPHA.
KommecTBo map madp nBondHO-necsTuaHoro uncia (ero ammaa) coctapisier COUNT. Cuurats,
9TO 00a 4YKCJia UMEIOT OJMHAKOBYIO JUIMHY W YETHOE KONMYECTBO IH(p (WM, €CIM HeUeTHOE
KOJM4YecTBO 1udp, mdpa cTapiiero 3HaYaIIero pa3psiaa paBHa HyIIO).

Hammcate nporpamMmmy Ha AcceMOnepe sl BBIMUTaHHs OAHOOANTOBOIO YKciia U3 OJHOOAMTOBOrO
Yuclia C UCIONb30BaHMEM ONEpalyii CJIOKEeHWs C JABOWHBIM HHBEpTHpOBaHWEM. PesynbTar
BBIUHCIICHUS — Pa3HOCTh 3arpy3uTh B peructp R7.

Haiitu pazHOCTh ABYX 16-THU pa3psiHBIX YHCEN U TIOMECTUTh ee B perucTp R3 (cTapumii OaiT —
HIGH) u B peructp R4 (Mmmagmmii 6aiir —-LOW). Mcnons3oBanne komanasr ADD Bmecto INC
obecrieunBaeT BBI-TIOJHEHUE onepalmy ABonHOro uHeeptupoBanusi. Komanna INC He BimsieT Ha
our nepenoca. KomaHas! B moanporpaMMe cHAOAUTh KOMMEHTAPHSIMH CaMOCTOSITENBHO. . . .
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10 ITonroroBka k 1adopaTopHbIM pabotam | BapuaHThl BOMPOCOB I MOATOTOBKH K JIJAOOPATOPHBIM 3aHATHSAM JAHHOTO Pa3zelna
pasznena |l «AmmapaTHoe obecniedeHue 1. Haueprturb CTpyKTypy ajiropurMa mporpaMMbl Ha AccemOisepe Uil NEepEeMHOXKEHUS ABYX 8-
BBIYHUCJIUTEILHOTO MPOLIECCa Pa3psAAHBIX YHCEIL.
2. KaxoBbl pyHKIMHM YCTpOICTBA yNpaBJieHUs KIaBUATYpOH (KOHTpOJUIepa KIaBUATYpPhI)?
3. Hammcats nporpamMmmy Ha AccemOiepe Uil CIOKEHU IBYX 8-pas3psiiHbix unucen X u Y, pe3yinbTaT
CJIOKEHUS TIOMECTHUTH B peructp R7.
4. OOBsCHUTE aJITOPUTM BBITOIHSHNS KoMaHz jSub u rsub.
5. Kak B AccemOiepe opranmsyercs nepejiada napaMeTpoB 10 3HaUE€HHIO, 110 CChUIKE ?
11 [IncpMeHHbIN OTYET € pe3ysibTaTaMu BapuaHTsl IpakTHIECKUX 3aJaHAN JJIS1 CAMOCTOSATEIbHONU pabOThI CTY/IEHTOB

BBITIOJIHEHHOTO JKCTIEPUMEHTaJIbHO-
MPAKTHIECKOTO 3a1aHus JIs
CaMOCTOSATEJILHOW pa0bOThI TI0 TEMaM
pazzaena |l «AnmapaTHoe obecrnieueHre
BBIYHUCJIUTEIHHOTO TPOLIECCa

Bapwuanr 1.

Haiitu vHiekc aneMeHra ¢ 3aJjaHHbIM 3HaueHueM. I[Ipennonaraercs, 4To B MacCHUBE €CTh TaKOH
AJIEMEHT U OH €AMHCTBEHHbIH . KommuecTBo aleMeHTOB MaccuBa CUMUTATh (PUKCUPOBAHHBIM, PABHBIM 5 —
10. Ecmu pa3MepHOCTh MaccHBa HE yKa3aHa, TO MpeJrioyiaraercs, YTo OH oxHoMepHblil. [Iporpammy
TpeOyercs HarmmcaTh Ha AcceMmoOmepe.

Bapwuanr 2.

[TocTpours MaccuB, 3MEMEHTHI KOTOPOTO CYTh CYMMBI TIOCIIEIOBATENbHBIX Tap SJIEMEHTOB
UCXOMHOr0 MaccuBa. KonmmaecTBO AeMEHTOB MacCuBa CYUTATh (DMKCHUPOBaHHBIM, paBHBIM 5 — 10. Ecim
pa3MepHOCTh MaccuBa He yKa3aHa, TO MPEAToNaraeTcs, 4To OH omHoMepHbId. [IporpamMmmy TpebyeTcs
HarmcaTh Ha AccemoOiepe.

Bapwuanr 3.

Jlan MaccuB, 1eMeHTHl KOTOpOro npuHajexat MHokecTBy {0,1}. Omnpenemurs AMMHY mepBOn
NOCJIEIOBATEIbHOCTH  PAJOM  CTOSIMX eauHull.  KommuecTBO  3IE€MEHTOB  MaccuBa  CUHTaTh
¢ukcupoBaHHbIM, paBHBIM 5 — 10. Ecim pazmepHOCTh MaccuBa HE yKas3aHa, TO MPEJIoNaraeTcs, 4To OH
oxHomepHbIid. [Tporpammy TpeOyeTcst HammcaTh Ha AccemOepe.

Bapwuanr 4.

JlaHbl Tpu INepeMeHHble C HEpaBHBIMHM 3HAYCHMSIMH, pacCMaTpUBAaeMble KaK KOOPAMHATHI TOYEK Ha
yucioBo ocu. Onpenenurs JIMHy MUHUMAJIBHOTO OTpe3Ka, BKIIIOYAIOUIETO Bce TpU ToukH. KommecTBo
SJIEMEHTOB MacCHBa CUMTATh (PUKCHPOBAHHBIM, paBHBIM 5 — 10. Ecim pa3mepHOCTh MaccuBa He yKa3aHa,
TO TPEITIONAraeTcsi, YTO OH OMHOMEpHBIN. [IporpamMmmy TpebyeTcs HamicaTs Ha AccemOuepe.
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Bapuanr 5
Hammmire nporpammy, koTopast co3faeT (aiin Ha OucKe, COAEp KAl 3alvcH W3 TPEX SJIEMEHTOB:
HOMepa ToBapa (5 CUMBOJIOB), HAMMeHOBaHMs ToBapa (12 CHMBOJIOB) U CTOMMOCTH €IMHHITBI TOBapa (0HO
ci0oB0). BBOnm 3THX 3HAUCHMI NTOJDKEH OCYHIECTBISITHCS MOJB30BATENEM C KIaBHATYyphl. [Iporpammy
TpeOyeTcs HarmcaTh Ha AccemoOepe.
12 YcTHOe cobece1oBaHue 10 Bapuantsel TeM 11 00CYKIeHHS Ha COOECeI0OBaHNH.
pe3yabTaTaM BBITIOTHEHHOH 1. Crocobw ajpecaiyu oriepaHaoB B porpaMMax Ha Accemouepe.
CaMOCTOSTEJILHOU pa0OTHI TIO TEMaM 2. MapuipyT OTJIaJIKy NIPIIOKEHHST C UCTIONB30BAaHAEM BBI30BOB TPOLICTYP.
paznena |l «ArmapatrHoe obecrnieuenrie | 3. Mcnosnb3oBaHue B mporpamMme Ha AcceMOiepe M3MEHEHUs COICPKUMOr0 PETUCTPOB ()IaroB.
BBIYHUCIIUTEIIHHOTO TIPOIIECCa) 4. CpaBHHTENbHBI aHAIM3 pPE3yJbTATOB TECTHUPOBAHMSI KOMIIOHEHTOB BBIYHCIUTEIHLHON IUIAT(OPMBI
Pa3IMIHBIMU CTICIMATM3UPOBAHHBIMU TIPOTPAMMHBIMH CPEJICTBAMH.
5. KonBetiepmsaryst BBITIOJHSHNAS MHCTPYKIMA TIPOIECCOPOM.
13 MeTop npoekToB 1Mo TeMaM pasjena |l BapuaHTbI POEKTHBIX 3aJIaHHI 10 TEMaM JIaHHOTO pa3fena
«Annapammnoe obecneyenue 1. Pa3paborka npaiBepa nepudepritHOro ycTpoiicTBa Ha AccemoOepe.
BLIYUCTUMENLHO20 NPOYECCa» 2. KonctpympoBanre RAID maccuBa
3. BoccTaHOBNIEHHE arOpUTMa UCTIONHSIEMOT0 MO/ CPEICTBAMH IM3acceMOiiepa 1 OTJIaIurKa.
4.Pa3paboTka sMyssaTopa 00padOTKU JaHHBIX TI0 331aHHOW apXUTEKTYpE TPOIECCopa.
5. Ilpumenenns ornaguuka FDBG npu nporpammupoBanmu cpeactsamu FASM
14 [TonroroBka k 3K3aMeHy TI0 TeMaM BapuaHTbI 3k3aMeHAIOHHBIX BOMPOCOB TI0 TEéMaM JIAHHOTO pa3jiesia
pazznena |l «Anmaparsaoe obecrieuenne 1. Tlepeuncmure npeumymiecTBa 64 OUTHON apxuTeKTypsl DBM.
BBIYHCIIUTEIIHHOTO TIPOIIECCaY 2. Cucrema koMaHz MUKporporieccopa (Ha mpuMepe).
3. [lyTu noBbImeHHs] NPOM3BOIUTEIHHOCTH MUKPOTIPOIIECCOPOB.
4, 3amyéHHBIN PeKUM MHKPOIMPOLIECCOopa.
5. Bpomoms Mukponporeccopos (upm Intel 1 AMD.
16 TecTupoBanue no Temam pazzuena |l Bapuanr tecta 1

«ArmapaTHoe oOecTieueHre
BBIYHCIUTEIIHHOTO MPOLECCar

TuroBolf MUKpONPOIIECCOP COAEPKUT WHAMKATOP HyJII W IEpeHoca.
COIIEPIKUMOE ...

A. perucrpa KOMaHs;
b. perucrtpa cocrosinus;
B. perucrpa ynpasiieHHs IPEPBIBAHUEM.

OTH WHIUKATOPBl 00pa3yroT

Bapuanr tecta 2
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Cu€TYrK KOMaH]] ¥ PETUCTP aJ(peca/JaHHbIX SBISIFOTCS aHAJIOTaMU B TOM CMBICIIE, 4YTO 002 MOTYT ...
A. yKa3aTh si4eiKy NaMsTH;
b. momecTuTh KOMaHIBI;
B. momecTuTh JaHHEBIE.
Bapwuanr tecta 3
Yro sBIsEeTCS UICTOYHMKOM M YTO SIBJIIETCS Ha3HAUEHHEM JaHHBIX B kKomaHae MOV HLA ?
A. ucTtouHukK — peructp H, HasHaueHne — peructp A,
Bb. ucrounuk — peructp A, Ha3HaYeHHe — peructp H.
Bapuanr Tecta 4
Korna nBa omepanma (Hampumep, JBa YHCIAa TPU BBIYUTAHKH) SIBISIIOTCS COJEPYKHMBIM
BHYTPEHHHX PETHCTPOB MUKpOIPOLECCOpa, MOKET OBITh HCTIONB30BAH CIIEAYIONMA CIOCO0
aJpecarym:
A. KOCBEHHBIH;
b. HemocpenCTBEHHBII;
B. perucrpossbilii.
23 Pedepart mo pazneny 11 «AnmapatHoe Tewmsl pedepaToB

obecrieueHne JJIA TIOBBIIICHYA

BBIUHCITUTEIHHON MPOU3BOAUTEIHHOCTH
S5BM»

Cpasnurenbubiii anass TexHonoruii CUDA u OpenCL.

ITepcneKTHUBBI HCTIONIb30BAaHUA KBAHTOBBIX KOMIIbIOTEPOB.

OCO0EHHOCTH ammapaTHOro 00ecneyeHus A1 BbICOKOHATPYKEHHBIX MPHIOKEHUM.
[TpenmymecTBa rpahuuecKux NpoueccopoB MpH MapajulesIbHBIX pacdeTax.
Pa6ora ¢ pasnensembiMu pecypcamu B OpenMP.

SLE N
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24

TecTtupoBanue no Temam pazaena Il
«ArmnmapaTHoe obecriedeHue s
TIOBBIIICHHS BBIYHCIIUTEIIbHON
npom3BoAUTEIbHOCTH DBM)»

Bapwuanr tecra 1

K enumrmnamM m3mMepeHus: BbIYUCIUTEIbHON MPOM3BOAUTEIBHOCTH OTHOCAT:
- Kour/c,

- Tflops,

- HeTaduonc,

- MIPS.

Bapuanr Tecta 2
Peammarmmsimu MPI siBistrorest:
- Oracle MPI,

- OpenMP,

- OpenCL,

- MPICH.

Bapuanr Ttecta 3

ITpu ucnons3oBarrm GPU:

- Bce spa BHIMOJHSIOT OTHH M Te ke HHCTPYKIMH, HO C Pa3HbIMHU JaHHBIMU;
- BCE sIJIpa BBIMOJHSIOT Pa3IMdHbIe MHCTPYKIMH, HO C PA3JIMYHBIMH JTaHHBIMUY,

- BC€ 4JIpa BBINOJIHAOT OJHU U T€ K€ MHCTPYKIMH, HO C OJIMHAKOBBIMH JIaHHBIMU,

- BCE sJIpa BBINOMHAIOT Pa3IMdHble MHCTPYKLIH, HO C OIMHAKOBBIMU JaHHBIMU.

Bapuanr tecta 4

Ha ammapatHom ypoBHE Tf1aBHasl CJIOKHOCTh B KOHCTPYHPOBAaHHM KyOWUTOB 3aKIIFOUAETCS B:
- UX I€TEPMHUHUPOBAHHOU TPUPOC;

- MX MO/IBE PKe HHOCTH BJIMSIHUIO BHE IIHUX (PAKTOPOB;

- MX BEPOSTHOCTHOM TIPUPOJIE.

Bapuanr tecta 5
OddexTuBHAs  TPOM3BOIUTEILHOCTh  (IarMaHa POCCHICKOrO  CYNEPKOMITBLIOTEPHOTO
«Christofari Neo» cocrasnser:

- 117,18 neraduorc;

- 545 meradmorc;

- 11,95 neraduonc.

KOMIUICKCa
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25 Konrponbras pabora mo TemaM pasjaena | Bapuanrt 3amanmii 1
Il «AnmapaTHoe obecniedeHue s 1. Yemy, coriacHo 3akoHy AM/1ajia, paBHO MaKCHMaJIbHOE YCKOPEHHE, KOTOPOE MOXKHO TIOTyIHUTh
TIOBBIIIEHNS] BHIYUCIUT€ITLHOM TIPU UCTIONTHEHWH JTAHHOTO (hparMeHTa Ha NapaJuiesIbHOW BBIYUCIUTEIBHON cucTeMe?
HPOM3BOAUTEIBLHOCTH DBM» for( i = 0; i < n; ++1)
for( 7 = 0; jJ < m; ++3)
A[i][3] = A[1][3-1] + Cl1][]]*x;

2. B yem pasmma mexny MPMD-nogxomom (Multiple Program — Multiple Data: muoxecTBO
nporpaMMm — MHOXeCTBO JaHHbIX) U1 SPMD moaxomom (Single Program — Multiple Data: ogna
nporpaMma — MHOJKECTBO JIaHHBIX) B Harvicannu nporpamm? Kakoit u3 Hux wctnionb3yetcst B MP1?

3. Tlouemy »HeproddPeKTHBHOCTh BBIUHCICHWA B HACTOSINEE BpEeMsl SIBISIETCS  BasKHOU
xapakreprucTukoit? Ilpoanmammupyiire crmcok GREEN-500, comocraBere ero ¢ TOP-500,
clIeJlaiTe BBIBOJILI.

Bapuanr 3aganmii 2
1. Kaxwue nacTpymMentsl npenoctasiser OpenMP pazpaboruuky? B uem ocobeHHOCTH HX
TIPUM €HEHUS 7
2. B ueM paznuiia MexIy OIOKMPYIONIMMHA M HEOJIOKUPYIOIMMHU (QyHKIIMU oOMeHa MPI1?
Kakwe npobiemMbl IOpoXkIaeT Kaxknas 13 3THX Tpyrm QyHKipi? KakoBbI MyTH Ux perieHus?
3. [Mouemy ayst cuctematnky GimHHa OTPEOOBANIOCH YTOYHUTD U PACIIUPUTH KIIACC «MHOTO
TOTOKOB KOMAaHJI — MHOTO TIOTOKOB JaHHBIX»? CMOXKETE JIM BbI MPEJIONKHUTH HHON CTIOCO0
YTOYHEHHOH KJlaccupuKamn?
26 [lonroroBka k 1a00OpaTOpHBIM 3aHATHAM | BapuaHThl BOMPOCOB I MOATOTOBKH K JJAOOPATOPHBIM 3aHATHSIM JaHHOIO pasjesia
pasnena |l «AmmapaTtHoe obecrieuenne | 1. Texnomormn CUDA.
JUTS TIOBBIIIICHHUS BBIYHCIIATE€JTEHOM 2. Texnonorun OpenCL.
npom3BOAUTENbHOCTH DBM)» 3. OMymsImsi KBAaHTOBBIX BhIUHcieHnH. O030p MHCTPYMEHTABHBIX CPEACTB.
4.CpaBHUTENBHBIN aHAN3 (yHKIMOHATBHBIX BO3MOXxHOCTeH miatdgopm SInCIM u QBoard.
5.CpaBHUTEIbHBIN aHA3M3 A3BIKOB MPOrpaMMHPOBAHKA KBaHTOBBIX BbhiumcyeHHA (Quil, QCL, Quipper , Q#).
27 IInceMeHHBIN OTUET ¢ pe3ynbTaTaMHu BapuaHThl pakTUYECKHX 3aJaHAM JITISI CAMOCTOSITEIbHON padOThI CTYACHTOB

BBITOJIHEHHOTO  OKCIIEPHMEHT AJIbHO-
MPaKTUIECKOr0 3a1aHus I
CaMOCTOATENIHHOM pabOTHI 10 TEMaM

Bapuanm 1.
PeammoBate anropurm Qakropmamm [lopa Ha smymsTope KBaHTOBOro kKommeiorepa. Ilpumenntsb
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paznena Il «ArmapatHoe obecnieuenre | cpencta QBoard.
J17151 IOBBIIIEHKST BBIYUCIIUTEIbHON
npom3BoAUTEIbHOCTH DBM) Bapuanum 2.
PeammoBate amropurm pacnio3HaBaHus (yHKImM (anmropurm  Jloiida) Ha AMYISTOpE KBaHTOBOT'O
komnbroTepa. [Ipumennrs cpeacTBa Quantum Programming Studio.
Bapuanm 3.
PeammoBaTe anropurm ['poBepa Ha SMynsaTOpe KBaHTOBOro KoMIbiorepa. [Ipumenurs cpeactBa QUEST
(Quantum Exact Simulation Toolkit).
Bapuanm 4.
Peammoate amropurm Jloiua—oxu Ha 3MYISTOpE KBAHTOBOIO KOMIBIOTEpA. IIpHUMEHHTH CpeicTBa
SimCIM .
Bapuanm 5
Anropurm CaliMOHa Ha SMYISITOPE KBAaHTOBOTo KomImbiotepa. [Ipumennrs cpenctsa Qiskit.
28 YcrHoe cobecemoBanye 1o pe3yibTatam | BapuaHTel TeM i 00CyKaeHus Ha cobece10BaHuH
BBITIOJIHEHHOM CaMOCTOSITEIbHOM 1. [IpenmyriecTBa TpaduuecKrx MPOLECCOPOB TPH MapavielbHBIX pacueTax.
paborsi o Temam paszena Il 2. [Touemy KOHBeWiepHBIE CHCTEMBI CIIOKHO KiaccudumpoBaTh B cuctemarnke Omuara? K
«ArmmapaTHoe obecrieueHne AT KaKoMy KJIacCy ¥ TIOYeMY BbI OBl UX OTHECIH?
TIOBBIILICHIS BBITHCIIT CJIbHOH 3. JlaiiTe CIOBECHYIO MHTEpIpeTaInio 3akoHa Amaana. Kakosl ero cienctaus? Kak MOxHO
nporsBoauTeIbHOCTH SBM» HCTIOJIb30BAaTh 3aKOH AM/1aja Py MPOSKTUPOBAHKMK TIApaJUICIbHOTO MPOrPAMMHOI0 00eCTIeYeHUs
4. KakuM 1iemsamM  ciykur OOBEIHMHCHHE TIOTOKOB TIApAJUICIIFHONM TPOTrpaMMBI B TPYIIIBI
(xomexTrBbl)? KakoBa B3aUMOCBSI3b MOHATHI «TPYIHIa», «00JaCTh CBSI3W» U KKOMMYHHUKATOP» B
MPI1?
5. B 4eM mpeumyInecTBa U HEIOCTATKUA OOMEHA JaHHBIMU 4Yepe3 o0uryro namsith? Kakue 3amaqn MmoryTt
3Q(}EKTUBHO pemaThCcs HA CHCTEMAax 3TOro THIa?
29 MeTton npoekToB 1o TeMam pasaena |1l | BapuaHTsI MPOEKTHRIX 3ajaHui TI0 TEMaM JaHHOTO pasjera

«ArmapaTHoe obecrieueHue 11
TOBBILIEHNS] BBIYHUCIIUTEIbHON
npou3BoaUTeNbHOCTH DBM»

1. Pacmapamnermurs mocienoBaTelbHY0 mporpamMMmy Ha C++ ¢ HCNOIBb30BaHHEM TOJBKO JIMPEKTUBBI
#pragma omp parallel. Kpome yka3aHHOW TUPEKTHBBI JOIYCKACTCS HCTIONb30BaHHE (DYHKIWMIA OHOIHOTEKH
OpenMP 11t paGoThI ¢ IEpeMEHHBIMU OKPY>KEHHS

2. Pacmapaenmurs TOCIEAOBATENBHYIO MPOrpaMMYy € IMKIAMHU C HCTIONB30BAHUEM TUPEKTHBHI #pragma
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omp for (cTaTUaecKoe TIAaHAPOBAHUE MCTIOIHEHHMS] )

3. Pacnapanesirs nocse10BaTeIbHyI0 IPOrpaMMy € HCTIONb30BaHUEM TUPEKTHBHI #pragma omp parallel
sections (mapamienmMm no GyHkIpsM). Kpome yka3zaHHOH JAMPEKTUBBI AOMYCKAETCs UCTIONb30BaHNE
byt 6ubmorexkn OpenMP 1t paboOTHI ¢ IEpeMEHHBIMH OKPY>KEHUS.

4. Berauciuth uHTETpast GyHKIMH y = 1/X Ha 3aaHHOM HMHTEpBasie [a,b]; a,b> 0 MeTomoM Tpanermii.
VcxonHele naHHBIE: IpaHUIBl MHTEpBaja a, b; YMCIO OTPE3KOB, HA KOTOPOE pa30OMBAECTCs HHTEpPBA
UHTErpUpoBaHmusd m (m>> K).

Macrep-npouiecc BBOAUT MCXOAHBIE JaHHBIE, pa3faeT MX MPOLEeccaM HCIOIHUTEIISIM, COOMpaeT pe3yabTat
BBIYHUCJICHNH M BBIBOAMT €TO HA AKpPaH

5. TpexmepHbIii KJIETOUHBIA aBTOMAT.

[Toe — TpexMepHasi MaTpHIa, 3aMKHyTas B TOP; COCTOsTHUE aBToMaTta — ouHapHoe (0-Mepts, 1-xkwuB); S(t) —
ucxomHoe cocTosare; N(t) — KOIMIEeCTBO «KHUBBIX» coceaeil. [IpaBuna ¢yHKiponnpoBanus GopMupyroTces
CaMOCTOSITEJIHHO.

30 [TonroroBka k sK3aMeHy 10 TeMaMm
paznena |1l «ArmapaTHoe obecnieueHue
J1JI51 TIOBBIIICHHST BBIYUCITUT EJTbHOU
MPOM3BOIUTEILHOCTH DBM)

BapuaHTbl 5K3aMeHAIMOHHBIX BOMPOCOB IO TEMaM JIaHHOTO pa3ziena
[Tapamnenbnbie komnbloTepsl 1 Cynep-OBM.

Krnaccudukarps MHOrONPOECCOPHBIX BBIYHUCIIUTEIBHBIX CHCTEM.
BekTopHO-KOHBEHEpHBIE CYNEePKOMIBIOTEPHI.
Merta-kommnbiotvar 1 GRID-TexHonOrMM.

Apxurexrypa rpadraeckoro nporeccopa (GPU).

akrwpdNE

5.2.  Kpurepuu, mkaiabl OLUCHUBAHUS TEKYLIETO KOHTPOJS YCIIEBAEMOCTH:

HanmeHnoBanue
OLEHOYHOIO0 Il kajbl oe HUBAHUS
(K(fgig(c);zio_ Kputepuu oneHnBanust
100-6abHas IsiTn6anab Hast
OIEHOTHOTO ChUCTEMA CHCTEMA
MePONPUSITHS)
TecTHPOBAHKE 110 OOyuaroumiics B MPOIECCe PeIIeHNs TECTOBOrO 3aJjaHusl  MPOJIEM OHCTPHPOBAIT 5
TeMaM pa3eroB rTyOOKHME 3HaHUS JMCLMIUIMHBI, CYIIHOCTH HPOOJIEMBI, ObUIM JaHBI IOTHIECKH 12 — 15 6annos
HOCJI€10BATEbHbIE, COEPXKATEIbHbIE, IOJHbIE, NPAaBWIBHBIE U KOHKPETHBIE OTBETHI HA
BCE BONPOCHI
OOyuaromuiics, MPaBIWILHO PACCYKAAET U PUHUMAET OOOCHOBAHHBIE BEPHBIC PEIICHUS, 4
OJJHAKO, UMEIOTCSI HE3HAUUTEJIbHbIE HETOYHOCTH, PECTABIIEH HELOCTATOYHO IOJIHBIH 9 — 11 GannoB
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HanmeHOBaHMe
OLICHOYHOI'0 I kaJbI Ol HUBAHUA
cpeacTBa
(KOHTPOJIbHO- Kputepuun onennBanust
100-6amnbHas IIsTu6anIb Hast
OLEHOMHOTO CUCcTeMa CucremMa
MePONPHUSITHSA)
BBIOOp CTpaTeruii MoBeIeHNsI/ METOI0B/ HHCTPYMEHTOB (B 4acTH 00OCHOBAHHA );
OO0yuatonuiics c1a00 OpUEHTHPYETCS B MaTEpHAJIE, B PACCYKISHISIX HE 3
JIEMOHCTPHPYET JIOTUKY OTBETA, ITIOXO BJaJeeT MPoQeCcCHOHATBHON TEPMUHONOTHEH, He 5 — 8 6amos
PacKpBIBAET CyTh MPOOIEMBI U HE TpeJlaraeT KOHKPETHOTO €€ PEIICHHs.
OO0yuarompiicst He IPUHAM AT aKTUBHOTO y4acTwsl B paboTe IPYIIbI, BHITMOIHUBIIEH
3aJ]aHKe HA «XOPOIIOY WIH «OTJIUIHON.
OO0yuatomuiicsi, He IPHHAMAIT y4acTHe B pabOTe rPyIIIbI. 2
I'pyrma He cripaBmIach ¢ 3aJaHAEM Ha YPOBHE, JTOCTATOYHOM JJISl IPOCTABIICHHS 0 - 4 6amoB
HOJIO’KUT€JIbHOM OLICHKHU.
KourponbHas pabora | Pabora BBITIOJIHEHA TIOJHOCTBIO. HeT ommbok B JIOrmaecknx paccykaeHusx. BozmoxHo 9-12 6amoB 5
10 TeMaM Pa3ielos HaJIMYue OIHOM HETOUHOCTH WIN OIMCKH, HE SBILIIOLMECS CJIEICTBUEM HE3HAHMS WIN
HeToHMMaHusl ydeOHoro Matepuaia. OO0y4aroNpiics MoKas3al NoJMHbIH 00beM 3HAHUH,
YMEHUI B OCBOCHUU TMPOWIEHHBIX TEM U IPUMEHCHUE WX HA MPAKTHKE.
Pabora BbInosIHEHA TIOJHOCTHIO, HO OOOCHOBAHHM IIATOB PELICHHS] HEAOCTATOUHO. 7-8 6awioB 4
Jlomnymiena ofHa ommoOKa WM J1Ba-TPH HeJ04ueTa.
JomnymieHb! 6oree oHOM OMMOKK W OoJiee JBYX-TPEX HeJl0UETOB. 4-6 6annoB 3
Pabora BbITONTHEHA HE TIOTHOCTHIO. J{omyIieHsl rpyOble OMMOKN. 1-3 6amioB 2
Pabora He BbINOIHEHA. 0 6anoB
Ilonroroka JlaH NosHbIM, pa3BEepPHYTHIA OTBET HA MOCTABJICHHBIA BOIMPOC (BOMPOCHI), TIOKAa3aHa 20 - 25 Gamnnos o
71a60paTOPHBIM COBOKYITHOCTH OCO3HaHHBIX  3HaHHMI 00 00BEKTE, NPOSIBIIIOIASCS B CBOOOTHOM
3aHATHSIM Pa3/IesIoB OTIEPUPOBAHMN TIOHATHSIMH, YMEHHH BBIJCIIUTH CYILIECTBEHHBIC U HECYILIECTBEHHBIE €TI0
NPU3HAKY, TPHYMHHO-CIIEICTBEHHbIE CBA3H. OOydarolHiics JEeMOHCTPHUPYET ITyOOKHe 1
NPOYHBIE 3HAHWS MaTepHasa o 3aJaHHBIM BOMPOCAM, HCYEPIIIBAIOLIE U
T0CJIeI0BATEIIBHO, TPAMOTHO U JIOTHYECKU CTPOUHO €ro M3JIaraeT
JlaH MONHEIHN, pa3BepHYTHIM OTBET HA TIOCTABJICHHBIN BONPOC (BOMPOCHI), TIOKa3aHA 16 - 20 6amnoB 4

COBOKYIHOCTH OCO3HAHHBIX 3HaHH 00 00BEKTE, JOKa3aTeIbHO PACKPHITH OCHOBHBIC
HOJIOKEHWsS] AVCLMIUIVHBL, B OTBETE MPOCIIECKUBAETCS YETKAsI CTPYKTYpa, JIOTHIECKas
T0CJIEJ0BATEILHOCTb, OTPAKAIOLIAsl CYIIIHOCTh PACKPhIBAEMBIX IIOHATHI, TEOPUH,
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HanmeHOBaHMe
OLIe HOYHOTO
cpeacTBa
(KOHTPOJIbHO-
OLICHOYHOI' O
MePONPHUSITHSA)

Kputepuun onennBanust

I xann! one HUBAHUSA

100-6a/u1bHasA
cucremMa

IsiTHOANIL Hast
cucreMa

seHnit. OOydJaromuiics TBEp0 3HAST MaTepHa IO 33 JaHHBIM BOIPOCaM, TPAMOTHO H
TIOCJIEI0BATEIIBHO €T0 M3JIaraeT, HO JOIYCKAaeT HeCYIeCTBEHHbIC HETOYHOCTH B
OIpeIeICHUSX.

JlaH NoJHbIi, HO HEJOCTATOYHO IOCIIEJ0BATEbHBIN OTBET HA MOCTABJICHHBIA BOIPOC
(BOTIPOCHKI), HO TIPY ATOM TIOKA3aHO YMEHHE BBIJEIHTH CYITICCTBCHHBIEC U
HECYIIECTBEHHbIC TIPI3HAKK ¥ TPUYMHHO-CJICICTBEHHBIE CBsI3U. OTBET JIOTMUCH U
BJIOKEH B TepMUHAX Hayku. OOy4yaromiics BIaIeeT 3HAHUSIMH TOJILKO TI0 OCHOBHOMY
Marepualy, HO He 3HaeT OT/ICJIbHBIX JIeTalel 1 0COOCHHOCTEH, TOMyCKAET HETOYHOCTH
WCTIHITHIBAET 3aTPy{HCHHS C (DOPMYIHPOBKOM OTpe 1eIic HU.

10 - 15 GaytoB

JlaH HeTOCTATOYHO NOMHBIM U HEJTOCTATOYHO Pa3BEPHYTHIN OTBET. JIornka u
TI0CJIEI0BATEIbHOCTH M3JI0KEHNS MMEIOT HapylIeHus. J{OMyIeHbl OMIMOKH B PaCKPhITHI
MOHATHH, yrnoTpeOieHnr TepMuHOB. OOydarommiicss He CrIocOOEH CaMOCTOSI TEIBLHO
BBIJICJIUTH CYIIIECTBEHHBIC 1 HECYILIECTBEHHbIE MPU3HAKN W MPHYHMHHO-CJIEICTBEHHBIS
cBs3u. O0yJaronmiicsi ciocoOeH KOHKPETU3UPOBATh 00OOIICHHBIC 3HAHUS TOJBKO C
noMo1pio npenonasaresns. OOyuaronmiics o0ianaet GpparMeHTapHBIMU 3HAHUAMU TIO
TeMe KOJUIOKBUyMa, cJIabo BiiaIeeT NOHATUHHBIM armapaToM, HapyaeT
TI0CJIEI0BATEILHOCTH B M3JIOKEHNN MaTepHasa.

6 - 9 6ayuoB

JlaH HEeNONHBINA OTBET, MPeACTABRISIIOIINN COOO0M Pa3pO3HEHHbIE 3HAHMS 0 TeME BOMpOca
C CYIIECTBEHHBIMH OIMMOKAaMHU B OMpe/ieeHsiX. [IpucyTcTByIoT parmeHTapHOCTb,
HEJIOTMYHOCTh M3JIokeHuss. OOydJaromnmiicss He 0CO3HAET CBS3h JAHHOTO TIOHSTHS,
TEOpUH, ABJICHUA C APYTUMU 00bEKTaMHU JUCIIUIUIMHBI. OTCyTCTBYIOT BBIBOJBI,
KOHKpEeTH3alMsl U J0Ka3aTeJbHOCTh M3NIOXKEHHS. Peub HerpamorHasi. [[onoiHUTelIbHbIe

1 YTOYHATOMIMEC BOIPOCHI NPETIOAABATEIA HE MPUBOAAT K KOPPCKIUHU OTBETA
o0ydatolierocs He TOJHKO Ha MOCTaBJICHHBIA BOMPOC, HO U HA JIPYTHE BOMPOCHI TEMBI.

2 - 5 6aoB

He nomyueHnsl oTBeTHI 0 6a30BBIM BOMNPOCAM JUCLMILIAHBI.

0 6ayutoB

He nprHyMan y4uacTus B KOJUIOKBUYME.

0 6ayutoB

IIncbMeHHBIN OTYET C
pe3yibTaTaMu

3a BBITOITHEHHE KaXX10ro T€CTOBOI0 3a1aHKs UCTILITYCMOMY BBICTABJIAIOTCA OabL.
HUcnoan3oBarh MOPAAKOBYIO HIKAJTY OL1€ HUBAHU ..

16 — 20 0asuioB

5 85% -
100%
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HanmeHOBaHMe
OLIe HOYHOTO IIT kanb1 oe HUBAHUSA
cpeacTBa
(KOHTPOJIbHO- Kputepuun onennBanust
100-6amnbHas IIsTu6anIb Hast
OLEHOMHOTO CUCcTeMa CucremMa
MePONPHUSITHSA)
BBITOJIHEHHOT'O B coorBeTcTBMM C IOPSIAKOBOM IIIKAJION 3a Ka)KI0€ 3a/1aHie YCTaHABIIMBACTCS 13 - 15 6amioB 4 65% -
AKCTICPUM EHTaJIbHO- MaKCHMaJIbHOE KOJIMYECTBO 0aJIoB, HATPpHUMED, TpH. Tpu Oasuia BHICTABISIOTCS 32 BCE 84%
NPAaKTUYECKOro 3a/1aHKs | BEpHbIC BBIOOPHI B OJJHOM 3aJIaHWH, /1Ba Oajuia - 3a OJHY OLIMOKY, OJUH - 3a JIBE 6 — 12 6aioB 3 41% -
JUISI CAMOCTOSITENIHHON | OIIMOKH, HOITb — 32 MOJIHOCTHhIO HEBEPHBIN OTBET. 64%
paboThl o TeMam [IpaBuna oLEHKH BCEro TecTa: 0 — 5 6amnos 2 40% u
paszenoB o01masi cyMMa 0aJuioB 3a BCE TPAaBINILHBIC OTBETHI COCTABIISIET HAMBBICIIINIA OaI, MEHee
Hanpumep, 20 6aoB. B cremidukamiy  yka3piBaeTCs 00N HAMBBICIIIHE OaJuI 1Mo 40%
TECTY.
Taroke ycTaHaBIMBaeTCs Avana3oH 0aJuioB, KOTOpble HEOOXOAMMO HAOpaTh AJIS TOTO,
YTOOBI OTYYUTh OTJINYHYIO, XOPOILYIO, YOBJICTBOPUTEIbHYIO WIN
HEY/IOBJIETBOPUTEIIbHYIO OLICHKH.
PekomeHmyeMoe MponeHTHOE COOTHOIIIEHHE 0alIOB M OLIEHOK TI0 TEITHOaIUTEHOM
cucteme. Hampumep:
«2» - paBHO W Meree 40%
3» -41% - 64%
«» - 65% - 84%
«5» - 85% - 100%
YcTHoe cobecenoBanre | OOyJaronpiicss JEMOHCTPUPYET TPaMOTHOE PEIICHHE BCEX 3a1a4, HCTIOIb30BaHHEC 13— 15 6amsos 5
0 pe3yabTaTam NPaBWIbHBIX METOJI0B PEILICHMS NIPH HE3HAUNTEIIbHBIX BBIYHCIIUTEIBHBIX MOTPEIIHOCTIX
BBITIOTHEHHOM (apudmeTHIecKIX OIMMOKaXx);
CaMOCTOSITEIILHOM [IponeMOoHCTPHUPOBAHO HCTIONH30BAHUE TPABIUILHBIX METOIOB IPH PEILCHHH 3a]1a4 MPU 8 — 12 bannoB 4
paboThI O TEMaM HAJIMYWA CYIIECTBEHHBIX OMMOOK B 1-2 13 HUX;
pa3zaeios OO0yuvaronumiicst UCTIONB3YET BEPHbIE METO/IBI PELICHHS, HO MPABIILHBIE OTBETHI B 4 — 7 GanmnoB 3
OOJIBILIMHCTBE CJIy4aeB (B TOM YHUCJIE U3-3a apu(pMETHIECKUX OIIMOOK) OTCYTCTBYIOT;
OO0y4JaronyMCcst UCTIONL30BaHbI HEBEPHBIE METOJIBI PEIICHUS, OTCYTCTBYIOT BEPHBIE 0 — 3 6amos 2
OTBETHI.
lloocomoska k
9K3AMEHY O memMam

pazoenos
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HanmeHOBaHMe
OLIe HOYHOTO
cpeacTBa
(KOHTPOJIbHO-
OLICHOYHOI' O
Me PONPHUSITHSA)

Kputepuun onennBanust

I xann! one HUBAHUSA

100-6a/u1bHasA
cucremMa

IsiTHOANIL Hast
cucreMa

Pegpepam no pazoenam

JlaH MOJHBIN, pa3BepHYTHIM OTBET HA TIOCTABJICHHBIN BOIPOC (BOIPOCHI), TIOKa3aHa
COBOKYITHOCTH OCO3HAaHHBIX 3HaHUKA 00 00BEKTE, MPOSBISIIOIIASICS B CBOOOTHOM
OIEPUPOBAHUM TIOHATHSIMY, YMEHWUM BBIJIEIUTH CYLIECTBEHHbIE U HECYILIECTBEHHBIE €TO
MPU3HAKH, TPUIUHHO-CIICACTBEHHbIE CBS3U. OOyJaronumiics: JEMOHCTPHUPYET IITyOOKHe U
MPOYHBIE 3HAHKS MAaTepHalia Mo 3aJaHHBIM BONPOCaM, UCUEPIBIBAIOLIE U
MOCJIEJOBATEIbHO, TPAMOTHO U JIOTUIECKUA CTPOMHO €ro M3Jaraet

JlaH NONTHEIN, pa3BepHYTHIA OTBET HA TIOCTABJICHHBIM BONPOC (BOMPOCHI), TIOKa3aHa
COBOKYIHOCTh OCO3HAHHBIX 3HaHH 00 00BEKTE, JOKa3aTeIbHO PACKPHITH OCHOBHBIC
TIOJIOXKEHUST JUCLIMIUIMHBI, B OTBETE MPOCJIEKUBAETCS YETKAsI CTPYKTYpa, IOTHIecKast
[OCJIEOBATEIBHOCTb, OTPAKAIOIIAS CYLITHOCTh PACKPBIBAEMBIX NIOHATHUH, TEOPUH,
siByieHMA. OOyJaroLuiics: TBEp0 3HAET MaTePHal 0 3aJaHHBIM BOIPOCAM, TPAMOTHO U
MOCJIETOBATEIJILHO €0 U3JIaraeT, HO JOMYCKAET HECYILECTBEHHBIE HETOYHOCTH B
OIpe NI HUSX.

20 - 25 GammoB

5

16 - 20 6amtoB

JlaH MoNHbIM, HO HEJOCTATOYHO NMOCJIeI0BATEbHBINA OTBET Ha MOCTABJICHHBIM BOMPOC
(BOMPOCHI), HO TIPU 3TOM TOKA3aHO YMEHHUE BBIJCIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE MPU3HAKU U NPUYHUHHO-CJIECTBEHHbIE CBsA3U. OTBET JIOTMUEH U
UBJIOKEH B TepMHHAX Hayku. OOyuaronmiics BlaJeeT 3HaHUAMU TOJIBKO 110 OCHOBHOMY
MaTepHally, HO HE 3HAeT OTJEJbHBIX JIeTajJel 1 0COOCHHOCTEH, JOMYCKAeT HETOUHOCTHU U
UCTIBITHIBACT 3aTPYAHEHMSI ¢ (POPMYJIMPOBKOM OIpe/1eIeHUIA.

10 - 15 GammoB

JlaH HETOCTATOUHO NOJIHBIA M HELOCTATOYHO Pa3BEPHYTHIM OTBET. JIoruka u
TI0CJIEI0BATEIbHOCTD M3JI0KEHHMSI NMEIOT HapyIieHus. JlonyenHs! oMKy B paCKPBITUA
TIOHATHH, YNOTpeOJieHM TepMUHOB. OOyJalONIMiiCs He CTIOCOOEH CaMOCTOSITENHHO
BBIJICJIUTH CYILICCTBEHHBIC M HECYIIICCTBEHHBIC PU3HAKU W TIPUIHHHO-CJIC/ICTBEHHBIC
cBs3u. O0yJaronuiics Cioco0eH KOHKPETH3UPOBATH 000OIIEHHBIE 3HAHKS TOJIBKO C
MOMOIIIBI0 TipeTiofaBatens. O0yJatonuiics 001aaeT hparMeHTapHBIMU 3HAHUSIMH TIO
TeMe KOJUIOKBUyMa, cJlabo BliaieeT NOHATUHAHBIM armapaToM, HapyIaeT
TI0CJIeTOBATEILHOCTD B M3JIOKCHAM MaTepHaa.

6 - 9 6ayuoB

JlaH HeTIONHBII OTBET, MPEJICTABISFONIMIA COO0W pa3pO3HEHHBIC 3HAHUS TI0 TEME BOIPOCa

2 - 5 bawtoB
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HaumeHoBaHnue
OLIe HOYHOTO IIT kanb1 oe HUBAHUSA
cpeacTBa
Kputepuun onennBanust
(KOHTPOJIbHO-
100-6amnbHas IIsTu6anIb Hast
OLICHOYHOI' O
CUCcTeMa CucremMa
MePONPHUSITHSA)
C CYIIECTBEHHBIMH OIIMOKAaMHU B ONpeeieHusiX. [IpucyTcTByIoT pparmeHTapHOCTb,
HEJIOTMYHOCTh M3JIokeHnsa. OOydaronmiicst He 0CO3HAET CBS3b JAHHOTO TIOHATHS,
TEOpUH, SIBJICHHS C IPYTUMU 00BEKTaM U JUCIMIUTUHEL. OTCYTCTBYIOT BBIBOJIBI,
KOHKpEeTH3aIWsl U J0Ka3aTeJIbHOCTh M3okeHus1. Peub HerpaMoTHast. JlonomHUTeNbHble
U YTOUHSIIOILME BOMPOCHI NPENoAaBaTessl HE NPUBOAST K KOPPEKLMU OTBETA
00ydJaromierocs He TOJbKO HA MOCTABJICHHBIN BOMPOC, HO M HA IPYTHE BOMPOCHI TEMBI.
5.3. lIpomexxyrouHas arTecTalMs:
@ opMa MPOMe KYyTOYHO I TunoBbIe KOHTPOJIbHbIE 32JaAHHUS U HHbIE MATe PHAJIbI
arTecTanuu JJISI IPOBe/ie HUsl MPOMe KyTOYHOW aTTeCTAIlUN:
OK3aMeH:
B yCTHOH (opMe Tio Oueram Burer 1

1. Tlonsatue apxurektypbl DBM. ITpuHCTOHCKAS U rapBapAcKasi apXUTEKTYpBI.
2. Uudposoit mymsTumMeauiHeii uaTepdheric HDMI.
3. MapmpyT NpoeKTUpOBaHKI IHPPOBBIX CUCTEM 00padoTku mHbopMmarym Ha ocHoBe [1JIMC.
buner 2
1. MHCcTpyMeHTabHble CpeicTBa AJIs OLEHKH MPOM3BOUTEIbHOCTH BHIUUCIUTEIIbHBIX YCTPOHUCTB.
2. BeKTOpHO-KOHBEWEpHbIE CYMEPKOMIBIOTEPHI.
3. Texnonormst npumenenms orinagunka Edb-Debugger npu nporpamMmMupoBanii Ha Accemoiepe.
burer 3
1. OBomorms Mukponpoueccopos ¢upm Intel 1 AMD.
2. CpaBHUTEJIbHBIN aHAJIM3 (PYHKIMOHAJIBHBIX M SKCIUTyaTAlMOHHBIX BO3MOXKHOCTEH yCTPOMCTB nevyaTu.
3. Opranmszampsi epexozoB, BETBJICHHH 1 IMKJIOB B IporpamMmMe Ha AcceMmOiepe.
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5.4. Kpwurepuu, mkaiabl OIEHUBAHUS TMPOMEKYTOUHOM arrecTalu y4yeOHOW JTUCIMIUTUHBI:

®opmMa IPOMeKyTOYHO M
arTecTaluu

HaunMeHOBaHHE O HOYHOTIO
cpeacTBa

Kputepuu oueHuBaHus

III ka7l 01e HUBAHU S

100-6a/1bHas
cHCTEMA

IsiTHOANIL Hast
cucreMa

20 — 24 6amnos

65% - 84%

12 — 19 0asuioB

41% - 64%

0 — 11 6amoB

40% u meHee
40%

OK3aMeH:
B YCTHOH (opMe 1o Oueram

OO6yuatommiics:

—  JIEMOHCTPHPYET 3HAHMS OTIMYAIOUIMECs TIIyOHHON U
COZIEPKATEIBHOCTHIO, AAET NOMHBIM NCYEPIBIBAIONIHI OTBET, KAK HA
OCHOBHBIE BOIPOCHI OWIETa, TAK M HA JONOJIHUTEJIbHBIC;

—  cBOOOJIHO BJIaJi€€T HAyYHbIMU HOHATUAMH, BEJET IMAJIOr ¥ BCTYIAET B
HAay4HYI0 JTUCKYCCHIO;

—  CHocoOCH K MHTeTpaly 3HAHHI 10 ONpEIeICHHON TeMe,
CTPYKTYPUPOBAHMIO OTBETA, K AaHAJIM3Y TIOJIOXKECHHI CYIIECTBYIOIINX
TEOpHii, HAyIHBIX IIKOJI, HATIPABJICHUI TI0 BONPOCY OmIeTa;

—  JIOTMMHO U JI0Ka3aTeJbHO PaCKphIBAaeT MpoOJIeMY, PEIOKEHHYIO B
owrere;

—  cBOOOIHO BHITIONHAET MPaKTUIECKUE 3aJaHUS TIOBBIIICHHOM
CJIO’KHOCTH, TIPEIYyCMOTPEHHBIE TIPOrPaMMOii, IEMOHCTPHPYET CHCTEMHYIO
paboTy ¢ OCHOBHOHM U JIOTIONIHUTEIBHON JIUTEPaTypOH.

OTBeT He coepKUT (PaKTHIECKHX OIIMOOK U XapaKTepu3yeTcsl ITyOHOMH,
TOJIHOTOH, YBEPEHHOCTBIO CYKAECHUM, WUTFOCTPUPYETCS IPUMEPaAMH, B TOM
YHCIIe W3 COOCTBEHHOM MPAKTHKH.

24 -30 6asoB

5

OOyuaromuiics:

—  TIOKa3bIBaeT JJOCTATOYHOE 3HAHKME yIEOHOr0 MaTepuasa, Ho JIOMycKaeT
HECYIICCTBEHHbIC (h)aKTHYECKUE OIHMOKH, KOTOPhIC CIIOCOOCH UCTIPABHTh
CaMOCTOSTEIIBHO, OJIaroapst HABOASIIEMY BOIPOCY;

—  HEJO0CTaTOYHO PACKPHITA MPOOJIEeMa TI0 OJTHOMY U3 BOMPOCOB OWIETA;

12 — 23 b6amnoBs
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®opMa NpoMe KyTOYHO M
arTecTanuu

HanmeHoBaHMe o€ HOYHOTO
cpe/acCTBa

Kputepuu oueHuBaHus

I xaabl oe HUBAHU A

100-0anabHast
cHcTEMA

IsiTHOANIL Hast
cHCTEMA

—  HEJIOCTATOYHO JIOTHYHO TOCTPOCHO HM3JIOKEHHE BOIPOCA;

—  YCIEUIHO BBITIOJHAET MPEyCMOTPEHHBIE B IPOrpaMMe NPaKTUIECKUe
3aJJaHus Cpe/IHeH CII0KHOCTH, AaKTHUBHO pabO0TaeT ¢ OCHOBHOM JIMTEpaTypoHi,
—  JIEMOHCTpPHUPYET, B 1IJIOM, CUCTEMHBIH MOJIXO/ K PEIICHHIO
HPaKTHYECKUX 3a7a4, K CAMOCTOATEIbHOMY TOTIOTHEHHIO ¥ OOHOBJICHHUIO
3HAHWK B XOJI€ JlalibHeHIIeH yueOHo paboThI 1 TpodecCHoHaTLHOM
JeSTEIbHOCTH.

B orBeTe packpbITO, B OCHOBHOM, COJICPKaHHEe OWIeTa, IMEIOTCS
HETOYHOCTH MPU OTBETE Ha JIOMOJHATEIIHHBIE BOTIPOCHI.

OO0yuatommiics:

—  TIOKa3bIBAaeT 3HAHWS (hparMEeHTapHOTO XapaKTepa, KOTOphIe
OTJIMIAIOTCS IOBEPXHOCTHOCTBIO M MAJIOH COAEPKAaTEIbHOCTBIO, IOMYyCKAeT
(hakTHueckue rpyoble OMMOKHY;

—  He MOXeT 000CHOBATh 3aKOHOMEPHOCTH U MPUHILUIIEI, OOBSCHUTH
(aKThI, HApYIICHA JIOTMKA U3JI0KEHUs, OTCYTCTBYET OCMBICIICHHOCTD
MPEICTABIIEMOro MaTepyaa, MpeICTaBICHHS O MEXKIPEIMETHBIX CBA3SIX
cia0bIe;

—  CHpaBJIIETCS C BBHITIOJIHCHAEM MPAKTUYECKUX 3aIaHUM,
TpelyCMOTPEHHBIX TIPOrPaMMO¥, 3HAKOM C OCHOBHOH JIUTEPaTYpOH,
PEKOMEHIOBAHHOM MPOrpaMMOii, TOMyCKaeT MOrPeIIHOCTH M OLIMOKH TPH
TEOPETHIECKUX OTBETaX U B XOJI€ MPAKTHIECKOI padoTEhI.

Conepxanre 6mwieTa pacKphITO C1a00, IMEIOTCS HETOUHOCTH IIPA OTBETE
Ha OCHOBHBIC U JIOTIOJHUTEJIBHBIE BOIPOCHI OWIeTa, OTBET HOCHT
PenponyKTHBHBIN XapakTep. HeyBepeHHO, ¢ OONBIIIMMU 3aTPyTHSHUIMH
pelaeT NpakKTHIeCKUe 3a1a4H WIH He CTPaBISIeTCS C HUIMU
CaMOCTOSITEIIBHO.

6 — 11 GamwioB

OOyuaromnuiicsi, 00HAPYKMBAET CYIISCTBESHHBIC IPOOEITHI B 3HAHUSIX
OCHOBHOI'O y4eOHOr0 MaTepuaa, JOMyCcKaeT MPUHIMITHAIIBHBIC OIIHOKH B
BBITIOJIHCHUM TIPETyCMOTPEHHBIX MPOrPAMMOM MPAKTUICCKUX 3aaHHIL

0 — 5 6amoB
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®opMa NpoMe KyTOYHO M
arTecTanuu

HanmeHoBaHMe o€ HOYHOTO
cpe/acCTBa

Kputepuu oueHuBaHus

I xaabl oe HUBAHU A

100-0anabHast IsiTHOANIL Hast
cHcTEMA cHCTEMA

Ha 6OJ'II)HIy}O 9aCTb AONOJTHUTCJIbHBIX BOIIPOCOB IO COACPKAHUIO DK3aMCHaA
3aTpyaABACTCA JaTh OTBET WIM HE JaC€T BEPHLIX OTBCTOB.
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55. CucreMa OLEHUBaHUSI PE3YJILTATOB TEKYLLIETO0 KOHTPOJIA U MPOMEKYTOUHOU

1
aTTECTALUH,

OneHka 1o JUCHUIUIMHE BBICTABIISIETCS O0ydJaroIeMycs ¢ y4ETOM Pe3yJIbTaTOB TEKyLIEH U

MIPOMEKYTOUHOM aTTECTAIlHH.

®opmMa KOHTPOJIA

100-0asibHAsA cUcTEMA

IIaTuodanapHasg cucTe Ma

Texymmii KOHTPOIB”:

- TECTHpPOBaHKE TI0 TeMaM pazjena |
«ApXHUTEKTYypa ¥ OpraHu3alfiOHHa s
cTpykTypa 1mudpoBoii IBM»

0 — 2 basuioB

3a4TEHO/HE 3aUTCHO

- KOHTpOJIbHAasl paboTa 1o TeMam paszena
| «ApxureKxTypa 1 OpraHu3alOHHAS
cTpykTypa mupposoir IBM»

0 — 3 6aios

2-5

- IOJITOTOBKA K JIAOOPaTOPHBIM 3aHATHAM
paznena | «ApxurexkTypa u

OpraHM3aIMOHHAS CTPYKTYpa IU(pPOBOKH
SBM»

0 — 2 basuioB

3a4YTEHO/HE 3a4TEHO

- IMCBMEHHBII OTUET C pe3ybTaTaMu
BBITIOJTHEHHOT'O

HKCTIEPHM €HTAJTbHO-TIPAKTUY €CKOTO
3aJIaHus 171 CaMOCTOSITEIbHON paboThI
no Temam paszzena | «Apxurexrypa u
OpraHM3alMOHHASl CTPYKTYpa L(pOBOi
OBM»

0 — 2 basuioB

- YyCTHOE cobece1oBaHue N0 pe3yabTaTaM
BBITIOJTHEHHOH CaMOCTOSITENILHON paboTh
no Temam paszena | «Apxurekrypa u
OpraHM3aIMOHHAs CTPYKTYpa IH(PPOBOH
OBM»

0 — 2 basuioB

3a4TEHO/HE 3a4TEHO

- TIOAATOTOBKA K K3aMeHy 10 TeMaM
paznena | «KApxurexTypa u
OpraHM3alMoOHHAsl CTPYKTYpa LdpoBO
OBM»

0 — 2 0aswioB

3a4TCHO/HE 3a4TEHO

-pedepat mo pazgeny |l «Anmapatroe
o0ecreveHre BIYUCIIUT EJILHOTO
nporecca

0 — 2 basioB

324 TEHO/HE 3a4TEHO

- TECTHPOBaHKE 1O TeMaM paznena ||
«ArmapaTHoe o0ecrieueHue
BBIYHUCIIUTEIIHHOTO TIPOIIECCaY

0 — 2 0aswioB

3a4YTEHO/HE 3a4TEHO

- KOHTpOJIbHAs paboTa Mo TeMaM pasJiesa
Il «AtmapatHoe oOecrieuenre
BBIYHCIIMTEIILHOTO TIPOLIECCar

0 — 3 6aioB

2-5

- TIOJITOTOBKA K JTa0OpaTOpHBIM padboTamM
paznena |l «ArmmapaTHoe obecrieueHre
BBIYHUCIIUTEIIHHOTO TIPOIIECCaY

0 — 2 basuioB

3a4TEHO/HE 3a4TEHO

- IMCHMEHHBIA OTYET C pe3yJbTaTaMu
BBITIOJTHEHHOT'O

9KCTIEPHM €HTAJTbHO-NIPAKT Y €CKOTO
3aJIaHus 111 CaMOCTOSITEIbHON paboThI
no Temam paszzena |l «Anmaparsoe
obecrieueHre BEIYUCIUTEIIHEHOTO
npouecca»

0 — 2 6aios

2-5
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- yCTHOE cobece10BaHue TI0 pe3yIbTaTaM
BBITIOJIHEHHON CaMOCTOSTENHHON paboTh
no Temam paszzena |l «Armapatsaoe
obecrnieyeHre BEIYUCIUTEIHHOTO
HpoLecca

0 — 2 bamioB

3a4TEHO/HE 3aU4TEHO

- METO[ NPOEKTOB 10 TeMaM pazzena ||
«ArmapaTHoe oOecTieueHre
BBIYHUCJIUTEIBHOTO MPOLIECCA

0 — 4 6asoB

2-5

- IOJITOTOBKA K PK3aMeHy TI0 TeMaM
paznena |l «AmmapaTHoe obecrieuenre
BBIYHCIIMTEIIHHOTO TIPOLIECCar

0 — 2 baswioB

3a4TEHO/HE 3a4TEHO

- pedepar mo pazupeny Il «AmmapatHoe
obecrnedeHue 1711 TIOBBIILICHUs
BBIUHCIIUTENHHON TIPOU3BOAUTEIHHOCTH
OBM»

0 — 2 basuioB

3a4TEHO/HE 3aUTEHO

- TecTHpoBaHue 1o Temam pazaena 11
«AmmapaTHoe o0ecrieucHuUe JJIst
TIOBBITIICHHSI BBIYHCIIUTEIIHHOMN
MPOM3BOUTEILHOCTH DBM)

0 — 2 basuioB

3a4YTEHO/HE 3a4TEHO

- KOHTpOJIbHAsE paboTa Mo TeMaM pasJiera
Il «cArmapathoe obecrieuenue JJis
TIOBBIIICHHS BBIYHCIIATEIbHON
npomBoaUTebHOCTH DBM)

0 — 3 basuioB

2-5

- OATOTOBKA K TaOOpaTOpHBIM paboram
paznena Il «ArmapaTHoe obecnieueHme
JUTSL TIOBBIIICHHST BBIYUCIIAT€ITHHOM
MpOM3BOAUTELHOCTH DBM)»

0 — 2 baswioB

3a4YTEHO/HE 3a4TEHO

- IMCHMEHHBIN OTYET C pe3yJibTaTaMu
BBITIOJTHEHHOT'O

AKCTIEPUM EHTATTHHO-TIPAKTHH € CKOT'O
3aJIaHus JIJISE CAaMOCTOSITENBHON paboThI
Mo TeMawm pasjiena 3 «AmmapaTHoe
o0ecTieueHue IS TOBBITIICHASL
BBIYHUCITUTSIILHOM MPOU3BOIHUTEIHHOCTH
OBM»

0 — 2 basuioB

- ycTHOe cobece1oBaHue 10 pe3yabTaTamM
BBITIOJTHEHHOH CaMOCTOSTEIIbHON paboThI
no Temam paszzaena |l «Ammapataoe
obecrnedeHue 17151 TIOBBIILICHUs
BBIUHCIIUTENHHON TIPOU3BOAUTEIHHOCTH
OBM»

0 — 2 basuioB

3a4YTEHO/HE 3a4TEHO

- METOJI IPOEKTOB 10 TemaM paszsena Il
«AmmapaTHoe oOecrieucHuUe JJIst
TIOBBIIICHHSI BBIYHCIIUTEITHHOMN
MPOM3BOUTEILHOCTH DBM)

0 — 4 0asuioB

2-5

- TIOZITOTOBKA K AK3aMeHy 10 TeMaM
pazzaena |l «AnmapaTHoe obecrieueHye
JUIS TIOBBIILICHHST BBIYUCIIUTEIILHOM
npomBoaUTebHOCTH DBM)»

0 — 2 0asuioB

3a4TEHO/HE 3a4TEHO

IIpomesxyTouHas aTTecTarys
(Dx3amMeH B ycTHOH (hopme 10 Oretam)

0 — 30 6ayuoB

HToro 3a cemecTp (TUCIMITIVHY)
3a48T/3a4€T C OLIEHKOI/3K3aMeH

0 - 100 6autoB

OTJIMYHO

XOpOIIO
YJIOBJIETBOPUTEILHO
HEYJ10BJIETBOPUTEJILHO




42

[TomydeHHBIN COBOKYNHBIN PE3yabTaT KOHBEPTUPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B
COOTBETCTBUU C TAOIUIIEH:

100-0amsbHAsA cucTeMa NATHOAILHAA CHCTEMA
JK3aMe H
85 — 100 6auioB OTJIIHO
65 — 84 Gasos XOpotHo
41— 64 6aimion YIOBJICTBOPHUTEJILHO
0 — 40 6amos HEYIOBIIETBOPUTEJILHO

6. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MH

Peanuzanust mporpammbl TpeaycMaTpUBaeT HCIONB30BAaHHME B Tpolecce OOydeHUs
CIIeNYIOIMX 00pa30BaTEIBHBIX TEXHOIOTHH:

- npoOeMHast JeKIIHS;

— MPOEKTHAs! I€ATEIbHOCTD;

- TPYNIIOBBIX TUCKYCCU;

- AHAJIN3 CUTYALlM U UMUTALMOHHBIX MOJEJEH;

- MOMCK U 00paboTKa MHGPOPMAILINH C UCTIOIB30BaHNEM ceTH VHTepHeT.

7. ITPAKTHYECKASA IHOAT'OTOBKA

[IpakTnueckas MOArOTOBKA B paMKax yueOHOM JUCIUIIMHBI Peaanu3yeTcsl pU MpPOBEACHUN
MPaKTHYCCKUX 33H$ITHI>'I, IMPaKTUKYMOB, na6opaT0pme pa60T N HWHBIX AHAJIOTUYHBIX BUI0B
y4eOHOI  JesATeNbHOCTH, MPEAyCMaTPUBAIONMX ydacTHe OOYydJalolMXCs B  BBINOJTHEHUU
OTJICNIBHBIX DJJIEMEHTOB PaboT, CBA3aHHBIX ¢ OyAyIiell TpodeCCHOHATBHONW JEATEIBHOCTBIO.

[lpoBoasiTcs OTHENbHBIE 3aHATHS JIGKHHMOHHOTO THIA, KOTOpbIE MpeaycMaTpuBaroOT
nepenavdy ydeOHON uWHQpopManuu OOydaronmMMCs, KOTOpas HEOoOXoauma s MOCIEAYIOIIETo
BBIMTOJIHEHUSI TPAKTUUECKONH pabOTHI.

8. OPTAHMU3ALIUA OBPA3OBATEJIBHOI'O IMPOLECCA IJIA JIMLY C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMMU 310POBbs

[Ipu oOydeHWHM IUI] C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbsI M WHBAJIWJIOB
UCIIOJIB3YIOTCS TOJXOJIbl, CIIOCOOCTBYIONME CO3MaHHI0 0e30aphepHON 00pa3oBaTENbHON CpEIbI:
TEXHOJIOTUU JU(PEepPSHIINAIMA U WHIUBUAYATBHOTO OOY4eHHUs, TPUMEHEHUE COOTBETCTBYIOIMX
METOJUK TI0 paboTe ¢ WHBAIWJAMH, HCIIOJIL30BAHHE CPEACTB JAUCTAHIIMOHHOTO OOIICHHUS,
MPOBEICHNUE JOMONMHUTENbHBIX WHAUBUIYAIBHBIX KOHCYIBTAIlMN MO HU3y4aeMbIM TEOPETHYECKUM
BONpPOCAaM U TPAKTUYECKUM 3aHATHSIM, OKAa3aHWE MOMOIIM IPHU TOJATOTOBKE K IPOMEXKYTOUHOU
aTTECTaIlMH.

[Tpu HeoOxoaumocTu pabouasi mporpaMma JUCIHUILIMHBI MOKET OBITh aJanTUpOBaHa s
obecrieueHusi 00pa30BaTEIILHOTO MPoIlecca JUIaM ¢ OTPAHUYEHHBIMA BO3MOKHOCTSIMH 37I0POBBS, B
TOM YHCJIC JUTSl TUCTAHITMOHHOTO OOYyIEHUSI.

Y4eOHbIE W KOHTPOJIBHO-U3MEPUTENbHBIE MaTepUalbl MPEACTABISIIOTCS B (opMax,
JOCTYITHBIX JUISI M3y4EHUsI CTYIEHTaMH C OCOOBIMU OOpa30BaTEIbHBIMHU IMOTPEOHOCTSIMH C YUE€TOM
HO30JIOTHYECKUX TPYIIT WHBAJIUJIOB!

Jns moAroTOBKM K OTBETY HA MPAKTUYECKOM 3aHSTUM, CTYJACHTaM C OrpaHHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBbsSI CPEAHEE BPEeMsl YBEIMUMUBACTCS MO CPABHEHUIO CO CPEITHUM BPEMEHEM
MOJTOTOBKH OOBIYHOTO CTYJICHTA.
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st CTyAeHTOB € HHBAIMAHOCTBIO WM C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBBS
dopmMa NIpOBENEHMS TEKylleW M INPOMEXKYTOUYHOM aTTecTallid YCTAHABIMBAETCS C Y4ETOM
WHMBUTYaJIbHBIX ICUXO(PU3UYECKUX OCOOCHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMIBIOTEpE, B (JOpME TECTUPOBAHUS U T.I1.).

IIpomesxkyrouHas aTTecTalys MO AUCLUIUIMHE MOKET IPOBOJUTHCS B HECKOJIBKO ATAllOB B
dopme pyOSIKHOTO KOHTPOJS IO 3aBEPIICHUIO M3Y4EHUS OTAENbHBIX TE€M AUCUUILIUHBL. [Ipu
HEO0OXOIMMOCTH CTYAEHTY MPENOCTaBISAETCS JOMOIHUTEIBHOE BpPEMsl Ul MOATOTOBKU OTBETA Ha
3a4eTe WIN dK3aMEHeE.

Jlnst ocymiecTBIEHMS NPOLEAYpP TEKYLIEI0 KOHTPOJS YCIIEBAEMOCTH U IIPOMEXKYTOYHOU
aTTecTaliii OOYydJaloLMXCsS CO3/[al0TCA, NPU HEOOXOAUMOCTH, (OHIBI OILEHOYHBIX CpPEICTB,
aJalTUPOBAHHbIE JUIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbs U IIO3BOJISIFOILE OLIEHUTD
JOCTH)KEHHE MMM 3aIVIAHMPOBAHHBIX B OCHOBHOHM 00pa3oBaTelbHONl MporpamMme pe3ylibTaToB
o0y4eHHSI U ypOBEHb CHOPMHUPOBAHHOCTH BCEX KOMIIETEHIIMMU, 3asBJIEHHBIX B 00pa3oBaTeIbHOM
IIporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHME /JUCHHILUTHHBI

XapakTepucTUKa MaTepHaIbHO-TEXHUUYECKOTO 00EeCTeUeHHs] JUCHHUIUIMHBI COCTAaBIISIETCS B
cootBeTcTBUHU ¢ TpeboBanusmu GI'OC BO.

MarepuanbHO-TeXHUUYECKOe oOecredeHne TUCHUILINHBI TP O0YUYE€HUH C UCIOJIb30BaHUEM
TPaIUIIMOHHBIX TEXHOJIOTHI O0y4IEeHHUSL.

HaumeHoBaHue y4eOHBIX ayquTOpMii, J1adopaTopuii, OcHalleHHOCTL  Y4eOHBIX ayauTOpuii, Jadoparopuii,

MacCTepPCKUx, ﬁl/lﬁ.]'[l/IOTeK, Cropr3ajioB, l'[OMellIeHPIﬁ AJIs MaCTEpPCKHUX, 6H6JII/IOTeK, CIIOPTUBHBLIX 34JI10B,

XpaHeHust " npodm.ﬂamnqeucoro oﬁcnymnnaﬂml l'lOMellIe]-ll/Iﬁ AJId XpaHEHUA H npot]m.nalcrnquKoro
Y4eOHOT0 00OpyAOBAaHUsI H T.IL. 00CTY;KMBaHHUSI Y4eOHOro 00OpyAOBAHHS M T.IL

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

ayJAUTOPUH JIJIsl TPOBEIACHU S 3aHATUI KOMILJIEKT y4eOHOU MebenH,

JEKIMOHHOIO TUIa TEXHUYECKHUE CPEJCTBA OOYUEHUsI, CIyKalye JUis
npeaCcTaBiIeHUs yueOHO HHpopMaLuy OOJBILONM
ayJIUTOPUH:

- Hoyr6y;
— IPOEKTOP,
— DKpaH

119071, 2. Mockea, Manwtii Kanyxcckuii nepeynok, oom 1, cmpoenue 2

Aynuropun Ne 1217-1219,1223,1225,1226: Komruiekt yueOHOU MeOelTH, TeXHIIECKHE CpeICTBa

KOMIIbIOTEPHBIH KIacc JUIsl IPOBECHHS 00y4eHs, CIy)Kallye JUIs IpeICTaBIeHus ydeOHOM

7a0OPaTOPHBIX U MPAKTHYECKHUX 3aHATHIA IPYIMOBHIX | MHpopMammy: 20 NepcOHATbHBIX KOMILIOTEPOB C

Y MHIVBWIYaJbHBIX KOHCYJbTAIMI, TEKYILEro NOAKITIOYEHHEM K ceTu «VHTepHeT» 1 obecneyeHneM

KOHTPOJISI ¥ IPOMEKYTOYHOM aTTeCTaLWH, 110 JOCTYTIA K JICKTPOHHBIM OHOJIMOTEKaM U B

HPaKTHIE€CKOM TIOATOTOBKE 9JIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly OpraHH3aLym.

119071, 2. Mockea, Manwviii Kanyscckuii nepeynok, oom 1, cmpoenue 2

Aynuropust Ne 1326: Komiuiekr yueOHON MeOenu, TeXHIIeCKUe CPeICTBa

KOMIIbIOTEPHBIH KIacc JUIs TPOBECHHS 00y4eHs, CIyrKallye [l IPeICTaBIeHus y4eOHOM

71a00paTOPHBIX U MPAKTHYECKUX 3aHATHIA IPYMIOBEIX | MHpOpMaimm: 19 mepcoHaNbHBIX KOMIBIOTEPOB C

Y MHIUBWIYaJbHBIX KOHCYJbTAIMI, TEKYILETo NOAKITIOYEHHEM K ceTu «VHTepHeT» 1 obecneyeHneM

KOHTPOJISI U POMEKYTOUHOU aTTECTALMH, [0 JIOCTYTA K JIEKTPOHHBIM OHOJMOTEKAM U B

HPaKTHIE€CKOM TIOATOTOBKE 9JIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpey OpraHu3alHy.

119071, o. Mockea, Manwviii Kanyscckuit nepeynok, oom 1, cmpoenue 3

Ilomeniennsi 1J1s1 CAMOCTOSITENILHOM padoThI | OcHalIeHHOCTH NIOMEIICHHUI J1JIs1 CAMOCTOSITe IbH Oi
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HaumeHoBaHHe Yy4eOHBIX ayIMTOpMii, J1adopaTopuii, OcHalleHHOCTL  Y4eOHBIX ayauMTOpHUii, Jadoparopuii,
MAacTepPCcKUX, OUOIMOTEK, CNOPT3AJI0B, MOMEILECHUil A5 MAacTepPCcKUX, OUOIMOTeK, CIOPTHBHBLIX 3A70B,
XpaHeHHs] W NPOQPUIAKTHYECKOr0 O00CIy:KMBAHHS NOMelleHnii JJIf1 XpaHeHHs1 ¥ NpohIIaKTHYec KOro
Y4eOHOT0 00OpyIOBAaHUsI H T.IL. 00C/Ty’KMBaHHUSI Y4eOHOro 00OpyAOBAHHSI M T.II.
o0y4yaloumxcst padoThHl  00Y4AKIIMXCSI
YUTAJIbHBIN 3271 OMOINOTEeKU: — KOMIIBIOTEpHAs TEXHUKA;
— TIOAKJIIIOYCHUE K CCTH «I/IHTCpHCT»

Texnonornueckoe  oOecreueHHEe — peaid3allUd  NPOIPaMMbl  OCYIIECTBISIETCS  C
UCIIOJIb30BAHMEM  3JIEMEHTOB  3JIEKTPOHHOH  MHQOpManumoHHO-00pa30BaTeNbHOW  Cpejibl
YHUBEPCUTETA.
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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 M3/]aHS
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




47

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




