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Ilepeuenv Komnemenyuit U UHOUKAMOPOE OOCMUNICEHUSA KOMNEMEeHYUIL ¢ YKA3AHUEM IMAN08 PopmMuposanus  npoyecce 0C60eHUs Ouc-
YUNJTUHBL
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CTBEHHOTO ITPOU3BOJICTBA, M UCIIOJIB30BATh UX MPHU PEUICHUH 3a/1a4 MPOPECCUOHATBHON AESITENbHOCTH.
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Komnerenrusi:
OIIK-7. CiocobeH oCyIIeCTBIATh BEIOOP TIATGOPM W WHCTPYMEHTAIBHBIX MPOrPaMMHO-AIApaTHRIX CPEACTB IS pean3aiuu uHdopmaIm-
OHHBIX CHUCTEM.
WuankaTopsl JOCTUKEHHUS] KOMITETEHIIUU:
OIIK-7.1. 3naer ocHOBHbBIE IIATHOPMBI, TEXHOJIOTUU U HHCTPYMEHTAIbHBIE MPOTPAMMHO-AMIIApATHBIE CPEACTBA I peanu3aruu HHPOp-
MAaI[MOHHBIX CUCTEM.
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OIIK-7.3. BnageeT HaBbIKaMH IPUMEHEHUST TEXHOJIOTHSAMHU, WHCTPYMEHTAIBHBIX IMPOTPAaMMHO-ANMNAapaTHBIX CPEICTB pealn3aluu HHQpopMa-
LUOHHBIX CUCTEM.



Nuaaukaropsl

Jranbl GopMHPOBAHHS B Npolecce 0CBOCHHUS THCIUNIHHBI

JOCTHKEHHUS Jlexnuu IIpakTuyeckue JlabopaTropHble Kypcosoii npoekTt HaunMeHoOBaHue ole-
KOMIIeTEHIIU A 3aHATHA 3aHATHA (pabora) HOYHOI'0 CPeJICTBA
OIIK-2.1 Pasnensr nuc- | He npeaycMoTpeH | Paspen nqucrumnimasr 2. He mpexycmoTpen PacuerHo-rpaduueckas
UIUTAHBI 1-2. | y4eOHBIM TIIaHOM y4eOHBIM TIJIAHOM pabota, maboparopHas
pabora, SK3aMeH
OIIK-2.2 Paznener nmuc- | He npeaycMoTpeH | Pazaen qucuunianHer 2. He npenycmorpen PacuerHo-rpadmdeckas
IUTUTAHGI 1-2. | y9eOHBIM TIJIaHOM y4eOHBIM TIJITAHOM pabora, mabopaTopHas
paboTta, SK3aMeH
OIIK-2.3 Pa3znmensr muc- | He npeaycMoTpeH | Pazaen nucuunianHel 2. He npenycmotpen Pacuerno-rpaduueckas
UIUTAHBI 1-2. | y4eOHBIM TIIaHOM y4eOHBIM TIIIAHOM pabota, maboparopHas
pabora, SK3aMeH
OIIK-7.1 Paznener nmuc- | He npeaycMoTpeH | Pazaen qucuunianHer 2. He npenycmorpen Pacuerno-rpadudeckas
IUTUTAHEI 1-2. | y9eOHBIM TIJIaHOM y4eOHBIM TIJITAHOM pabora, mabopaTopHas
paboTta, SK3aMeH
OIIK-7.2 Pasnensr nuc- | He npeaycMoTpeH | Paszpen qucrumnimasr 2. He mpenxycmoTpen Pacuerno-rpaduueckas
IUIUTAHBI 1-2. | y4eOHBIM TIIaHOM y4eOHBIM TIJIAHOM pabota, maboparopHas
pabora, SK3aMeH
OIIK-7.3 Paznener nmuc- | He npeaycMoTpeH | Pasaen qucuunianHer 2. He npenycmorpen PacuerHo-rpadmdeckas

UAIUIAHEL 1-2.

y4eOHBIM TIJITAHOM

y4eOHBIM TIJITAHOM

pabora, mabopaTopHas
paboTta, SK3aMeH




Ilepeuensv ouenounvix cpedcme no oucyuniune

OueHo4YHbIE CpecTBA Koa-Bo Min, 6aa0B Max, 6aj1;10B
(0a30BbIi1 ypOBeHDb) (MOBBINIEHHBIH YPO-
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Pacuetno-rpaduueckas pa- 1 18 30
6oTa
DK3aMeH 1 24 40
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87 -100

OTiIu4yHO

OLICHKa «OTJIMYHO» BBICTABIACTCA CTYACHTY, €CJIIM TCOPECTUICCKOC COACPIKAHNUEC KypCa OCBOCHO IMOJIHOCTBIO, 0e3 npo-
6€J'IOB; HCYCPIIBIBAIOLIC, TTOCICAOBATCIILHO, YCTKO U JIOTUYCCKU CTpOﬁHO n3jaracT MaTcpuai; CB06OI[H0 CIIPAaBJIACTCA C
3agad4aMu, BOIIpoCcaMu U JPYyIruMH BUJaMU ITPUMCHCHUA 3HaHHI>'I; HCIIOJIB3YET B OTBETC JIOTIOJTHUTE TbHBIN mMarepuall BCC
peaAYCMOTPECHHBIC HpOFpaMMOﬁ 3aJJaHHs BBITIIOJITHCHBI, KAYCCTBO UX BBIIIOJTHCHUA OLICHCHO YU CIIOM 6aJIJIOB, OJIM3KUM K
MAaKCUMAJIbHOMY; aHAJIM3HUPYCT NOJYYCHHBIC PC3YJILTATLI, ITIPOABIIACT CAMOCTOATCIILHOCTL IPH BBIITOJIHCHUN 3aJlaHul

74 - 86

Xoporio (

OreHKa «XOPOIIIO» BBICTABIIACTCS CTYACHTY, €CJIM TEOPETHYECKOE COJIEPIKaHUE Kypca OCBOCHO MOJTHOCTBIO, HE00XO-
JIMMBIE MTPAKTUYECKUE KOMIIETCHIINK B OCHOBHOM c(hOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIC IPOTPaMMON 00yIeHHSI
y4eOHbIe 33J]aHHS BEITIOHEHBI, KAYECTBO UX BBIMIOJHEHUS JIOCTATOYHO BbhIcOKoe. CTYACHT TBEP/IO 3HAECT MaTepHall,

TPaMOTHO M MO CYIIECTBY U3JaraeT ero, He I0MycKas CYIECTBEHHBIX HETOYHOCTEHN B OTBETE HA BOIPOC.

60 -73

VY noBieTBO-
PHUTEITHHO

OreHKa «yIOBIETBOPUTEIBHOY BBICTABISIETCS CTYEHTY, €CITH TEOPETUIECKOE COAepKaHNe Kypca OCBOSHO YaCTHIHO,
HO MPOOEINBI He HOCAT CYIIECTBEHHOTO XapaKTepa, OOIBIINHCTBO MPEIyCMOTPEHHBIX MPOTPaMMO 3a1aHUi BBITIOIHE-
HO, HO B HUX UMEIOTCS OIIMOKH, TIPYU OTBETE HA MMOCTABJICHHBIN BOIIPOC CTYACHT JAOIYCKAeT HETOYHOCTH, HEJIOCTATOYHO
MPaBWILHBIC (HOPMYITUPOBKH, HAOTIOAAOTCS HAPYIICHUS JIOTHYECKON TTOCIIEIOBATEILHOCTH B U3JI0KECHUY TIPOTPaMM-
HOTO MaTepuaa.

Hwuxe 60

Heynosnerso-
pUTEIBHO

OI_ICHKa «CHCYOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, €CJIM OH HE 3HACT 3HAYUTEILHON 9aCTH ImporpaMMHOI0 Ma-
TCpHajia, TOIYCKACT CYIICCTBCHHLIC OH.II/I6KI/I, HCYBCPCHHO, C OOJBIINMU 3aTPYAHCHUSAMU BBITNIOJIHACT MPAKTUYCCKUC
pa60TI:I, HCO6XOI[I/IMI>IC MPAKTUYICCKUC KOMIICTCHIIUN HE C(l)OpMI/IpOBaHBI, OOJIBIIMHCTBO npeaAyCMOTPCHHBIX MTpOrpam-
MO O6yT-IeHI/I§I y‘IC6HBIX 3aJlaHui He BBITIOJTHCHO, Ka4YCCTBO HMX BBIIIOJTHCHHSA OIICHCHO YK CJIOM 6ann013, OJIM3KUM K MH-

HUMAJIbHOMY




KpaTkasi xapakTepucTiHKa olleHOYHbIX CpeACTBA

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OWEHOUHO20 cpeocmea OUEHOYHO020 Ccpeo-
cpeocmea cmea 6 gponoe
1 2 3 4
1. |JlabopatopHas |DTo BuA y4eOHOH pabOTHI, 1EIbI0 KOTOpoi| Tembr mabopaTop-
pabora SBISIETCS. MU3y4deHue (MccienoBanne, u3Mepe-|HbIX paboT, KOH-
HUE) XapaKTEPUCTUK JTAOOPATOPHOTO OOBEK-|TPOIHHBIC BOIIPO-
Ta. CBI IO TEME
[lenp maGopaTOpHBIX 3aHATHIA: OCBOEHHUE|Tab0paTOpHOIL pa-
M3ydyaeMou y4eOHOUM NTUCHUIUIMHBI; MpHOOpe-|00ThI
TEHUE HABBIKOB MPAKTUYECKOTO MPUMEHEHUS
3HAHWHU y4EOHOM JMCIUILIUHBI (JIUCITUTIIINH)
C HCIIOJIb30BAHHEM TEXHUYECKHX CPEACTB U
(unu) o6opyIOBaHUS
2. |PacuetHo- CpenctBo poOBEpKH yMEHUI MPUMEHATH mo-|KomrutekT — 3ana-
rpaduyeckaspa- |JIydeHHbIE 3HaHUS 110 3apaHee ONpPE/ICIICHHOMN |HUil I BBITIOJIHE-
oota METOJIUKE /ISl pelICHHs 3a/ad WM 3aJlaHuil|Hus pacdeTHo-
110 MOJYJTIO WJIM JUCIUILTAHE B IIEJIOM. rpaduyeckoii  pa-
00THI
3. |9x3ameH Cucrema CTaHAAPTU3MPOBAHHBIX 3aJaHui,POHA  TECTOBBIX
MTO3BOJISIONIAS ABTOMATHU3UPOBATH MPOIIEAYPY |3adaHUI

U3MEpPEHHs] YPOBHS 3HAHUN W yMEHU# 00y-
YaIOLErocs.




MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepanabHOro rocy1apCTBEHHOIO OI0P)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHcknii HaMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKU YHUBEPCUTET

®daxkynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUN
Kadenpa napopmMaimoHHBIX CUCTEM U TEXHOJIOTUN
Hanpasnenue noarorosku 09.03.02 «MupopManinoHHbIE CUCTEMBI M TEXHOJIOTHUI

VY4ebnpiM maHoMm 1o HampasieHuto moarotoBku 09.03.02 «Mudopmarmon-
HBIE CUCTEMBI M TEXHOJOTUUY JUII 00Yy4aIOIIUXCS MPEAYyCMOTPEHO MPOBEICHUE Jia-
O0opaTopHBIX paboT MO AUCHUIUIMHE «APXUTEKTYypa HHPOPMAITMOHHBIX CUCTEM.

Jlabopamopnas paboma

PacnapannenMBaHI/Ie BBIUHCIICHUN Ipu pCHICHUH 3aJa4 MaTPpUYHBIX BBIUHMCIICHUH.

Leab pagoThi: —M3YYUTHh METOAbI H AJITOPUTMbI Pa3padoTKH Napa/uIeIbHBIX POrPaMM ISl peleHust
3a/1a4 MAaTPUYHBIX BHIYHCJIEHHUIA.

B naGopatopHoii paboTe HeoOXoIuMO pa3padboTaTh MAPALIEITBHYIO TPOTPaMMY JIJIS pEIICHHS 3a/1a4:
1. Pemenue cucTeMsbl IMHEHHBIX anreOpandecKiux ypaBHEHUH.

2. CopTupoBKa MaccuBa JAaHHBIX Pa3IMUHBIMH METOJIAMU.

3. TlepemMHOXEHHE MaTPHIIL.

4. BpluncieHne 00paTHOH MaTPHULIBL.

PexomennalMK K 3amaue Ne 1 — penieHrue CHCTEMBI TUHEHHBIX anreopandeckux ypaBHenuit (CJIAY) Oonbroit
pasmepHocTd. Matpuna kodddummrentoB CJIAY BeigaeTcs mpenogaBaTesieM WIH CO3JaeTCsl CAMOCTOSATEIHHO C
ncnonb3oBanrueM nporpammbl GenSLAU, dopmupyrorieit mud60 TeKCTOBBIH, MO0 OMHAPHBIN (aiii (1o BEIOOpY
cTyAeHTa). 11 B TOM U B IpyTroM ciy4ae IepBEIM AJIEMEHTOM (haiina sSBisieTcss pa3MepHOCTh MaTpHuubl N, cie-
nytoiye N rpyIin 31eMeHToB coaepxaT N+1 4uciio ¢ ruiaBaromieid TOUKo#, U3 KOTOPhIX NepBbie N uncen — 3T0
KO3 (UITUEHTHI COOTBETCTBYIOIIECH CTPOKH MaTPHIIBI, a TTOCIIEAHEe — CBOOOIHBIN YIEH 3TOH CTpOokU. B OuHap-
HOM (hopMaTe KaxIIbIM SJIEMEHTOM SIBISIETCS 4-X OaliTHOE BEIIECTBEHHOE YHCIIO, pa3fenuTenel HeT. B Tekcro-
BOM (hopMaTe pasieauTesIeM MEXKIy JJIEMEHTaMU sBJIsIeTCst CUMBOJI rpobena (¢ kogom 0x20), a B kauecTBe pas-
JETUTEIISl MKy TPYIIIaMH 3JIEMEHTOB MCIIOJIB3YETCsI OCIIEA0BaTEIbHOCTE CUMBOJIOB ¢ Kozamu 0x0D, 0x0A
(mepeBoj cTpoKH, Bo3Bpat Kapetkn).Ha kaxmyro paboTy CTyIeHTY BBIIACTCS PEKOMEHIYEMBbINA HHIUBHYaITh-
HBII1 BapuaHT pa3ouenus marpuibl kododdunuentos CJIAY Mexay BeTBIMH NapajuleIbHON IPOrpaMMBbl.

Kpumepuu OUCHKU

Bug xouTpons MuHIMaIbHOE KOJTHYESCTBO MakcuMalbHOE KOJIMYECTBO
0aIoB 0annoB
JlaGopaTtopHnas pabota 18 30
HToro 18 30




MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepanabHOro rocy1apCTBEHHOIO OI0P)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS

BBICHICTO O6pa?>OBaHI/IH

«Kazanckuit HaIII/IOHaJIBHBIﬁ I/ICCJIC,Z[OBaTCJ'II)CKI/Iﬁ TEXHOJOTNYECKUMN YHUBCPCHUTCT»

®dakynpTeT HHPOPMAITMOHHBIX TEXHOJIOTHIA
Kadenpa napopmManimoHHBIX CUCTEM U TEXHOJOTUN

Hanpasnenue noarorosku 09.03.02 «MupopMainoHHbIE CUCTEMBI U TEXHOJIOTHUI

Komruiekt 3aganuii 17151 BBINOJHEHUS pacYeTHO-IpapuuecKuxpadoT
MO0 IUCUHUITUHE «APXUTEKTYPa BIYUCIUTEIbHBIX CUCTEM

OpI‘aHI/I?)OBaTB " BBIIIOJIHUTH pacycT oKa3aTreliel
1. AcconuaTuBHOrO mpoieccopa.
2. KonBeilepHoro mnpoiieccopa.
3. MarpuuHoro mnpoieccopa.

Kpumepuu oyenku

Bun xonTpOns MunnManabHOE KOJIMYECTBO MaxkcumMansHOE KOJTHYECTBO
0annoB 0annoB
PacuetHo-rpaduueckas paborta 18 30
Hroro 18 30




MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepanabHOro rocy1apCTBEHHOIO OI0P)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHcknii HaMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKU YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUH
Kadenpa napopmManimoHHBIX CUCTEM U TEXHOJOTUN
Hanpasnenue noarorosku 09.03.02 «MupopMainoHHbIE CUCTEMBI U TEXHOJIOTHUI

KoMIiiekT s3k3aMeHalMOHHBIX TECTOBBIX 3aJlaHUN
10 TUCHUTUIMHE «APXUTEKTYpa HHPOPMAILIMOHHBIX CHCTEM)

Bapuanm 1.

1. Uem XapaKTEeprU3yeTcsa MHOTOIIPOLECCHOCTDL (concurrency) B KOHTCKCTC MapaJlICIbHbIX BBIYMCIICHUM?
obecrneueHrne MUHUMAIILHOIO BPEMCHH BBITIOJTHCHUA OI[HOﬁ MporpaMmbl

HEPBUYHOCTH IPOIYCKHOM CIIOCOOHOCTH

He Tpedyercst obecreueHre MakCUMalbHON M30JISLMH TIPOLECCOB APYT OT Jpyra

obecrieyeHre KaKk MOXKHO OoJiee PAaBHOMCPHOI'O paclpeACICHUA PECYPCOB MECIKAY IMpoLeccaM

2. B Kakux cUTyanusX MOXKeET ObITh pCaTN30BaH UCTUHHBIN TapaUICIN3M BEIYUCIICHUIT?
BBIUKCIICHUS pou3BoAiATca Ha DBM ¢ onHOs,AepHBIM ITpoLieccopoM B MHOro3anadoi OC
BBIUHCIICHUS pou3BoAATca Ha DBM ¢ onHOsIAEpHBIM IIpoLeccopoM B oaHo3anaunoin OC
BBIYHCIICHUS IPOU3BOAATCA Ha MHOTONPOIIECCOPHOM YCTPOUCTBE

JUTSI BBIYUCIIEHUH TIPUMEHSIETCS TIPOIIECCOP, MOANEPKUBAIOIINN (U3HUECKYIO BEKTOPH3AITHIO

3. Kakoif u3 pe>kMMOB BBIYHUCIICHHUH ITOAIEPKUBAET KIIACCUYECKHH IMOCIeI0BATeLHBIN KoMITbloTep ¢on Hefimana?
00paboTKa HECKONBKIX HHCTPYKITH W OJIMHOYHOTO SJIEMEHTA JaHHBIX B KaXKIbIii MOMEHT BPEMEHH

00paboTKa OMMHOYHON WHCTPYKINH M HECKOJIBKUX MOTOKOB JAHHBIX B KAXKIBIII MOMEHT BPEMEHH

00paboTKa OTMHOYHON WHCTPYKIMH M OXWHOYHOTO JIEMEHTA JAHHBIX B KaXKJBIf MOMEHT BPEeMEHHU

00paboTKa HECKOJIBKIX MHCTPYKIUI U HECKOJIEKHX MMOTOKOB TAHHBIX B KAXK/bIi MOMCHT BPEMEHU

4. CUMMETPUYHBIA MYJIBTUIIPOLECCOP XapaKTEPU3yeTcs

OJHOPOJHBIM JOCTYIIOM K MaMSITH BCEX MPOLIECCOPHBIX YCTPOICTB

JIOCTYIIOM Ka)KJJOT'0 ITPOIIECCOPHOT0 YCTPOMCTBA K OTAEIBHOM 4acTH (U3NYECKHU paclpeeIeHHON naMsaTi
HEOJTHOPOJHBIM JOCTYIIOM K HaMSITH BCEX IMPOLECCOPHBIX YCTPOUCTB

OTHOPOJHBIM JTOCTYIIOM YaCTH IPOLIECCOPHBIX YCTPOMCTB K YaCTH OOMIeH maMaTu

5. Kakue pakTopbl IpensITCTBYIOT NOTYYSHHUIO Pe3yiIbTaTa ¢ 0KHIaeMOH TOUHOCTBIO IIPH pacrapauieIMBaHuH
apuUPMETHIECKUX pPacIeTOB?

MalliHHAs OLIepaLys CIOKSHHUS YHCel He 00JI1ajaeT CBOMCTBOM KOMMYTaTUBHOCTH (TIOPSIOK CIOXKEHHS IBYX YHCEI
Ba)KEH)

pacnapauieseHHbIe AITOPUTMBI PEaIU3yIOTCs Ha OHOSAEPHOM IpoLieccope

MallHHas Ollepanys YMHOXXEHHS Ynces He 001aaeT CBOWCTBOM aCCOLMATHBHOCTH (BaXKEH IOPSI0K TEPEMHOKCHHUS
TPEX Yncen)

MalllHHas Ollepanysl YMHOKEHHS Yuces 00J1a1aeT CBOHCTBOM KOMMYTaTUBHOCTH (IIOPSIIOK NEPEMHOXKEHUSI IBYX UH-
Cell HE BaXKCH)

6. Kakne u3 mpeioKeHHBIX CTPAaTeTuii pacapaUIeINBaHAs AITOPUTMA HAXO0XKICHHS CPETHETO apr(hMETHIECKOTO
nocnenoBareabHocTH U3 1000 dricen KOppeKTHBI?

MOCIIEI0BATEIHHOCT pa30UBacTCs Ha 4 YaCTH, DJIEMEHTHI B K&KIOHW YacTH CyMMHpPYIOTCs U nemstes Ha 1000 Ha oT-
JIETEHOM IPOIIECCOPHOM YCTPOMCTBE, MOTyYeHHBIC 3HAYCHNUS CKIIABIBAIOTCS HA OJHOM IIPOLIECCOPHOM YCTPOHCTBE U
nensres Ha 4

MOCJIEIOBATENLHOCTh pa30MBacTCs Ha 4 paBHBIC YaCTH, 3JICMEHTHI B KOXKJOW YaCTH CyMMHUPYIOTCS, TOJYYCHHBIC 3HA-
YeHHs CKJIaJbIBatOTCs U fenarcsa Ha 1000 Ha 0JHOM MPOLECCOPHOM YCTPOMCTBE

MOCJIEIOBATEILHOCTh pa30MBacTCs HAa 4 PaBHBIC YaCTH, SJIEMEHTHI B KOXKIOH YaCTH CyMMUPYIOTCS U nensrces Ha 1000
Ha OTJICIIEHOM IPOIIECCOPHOM YCTPOICTBE, MOTyUYCHHBIC 3HAUCHHS CKJIIbIBAIOTCS HA OJTHOM HPOIIECCOPHOM YCTPOWA-
CTBE



MOCJIeI0BATEILHOCT pa30MBACTCs Ha 4 PaBHBIC YaCTH, HAXOAWTCS CpeaHee apru(hMETHUECKOE KaXK IO YaCcTH Ha OT-
JICIEHOM IPOIIECCOPHOM YCTPOMCTBE, ITOJYyYCHHBIC 3HAYCHHUS CKIIAIBIBAIOTCS HA OJHOM IPOILIECCOPHOM YCTPOUCTBE U
nensirest Ha 1000

7. BeibepuTe yCIOBUS PEATM3YEMOCTH PACIIMCAHMS TTAPAIUIENLHOTO arOPUTMA.

Ha KaXXI0M BEMHMCIUTENLHON €MHNIE BCE ONEPALMHU BIMOJIHAIOTCS OJHA 38 APYTOi

KOJIMYECTBO OTEPAIMH, BEITIONHSIOIINXCS Ha KaXKI0M BBEIYHUCIIUTEILHOM YCTPOUCTBE, TIOCTOSHHO

BBIYMCIIMTENBHBIE YCTPONCTBA, BHIMOIHAIONINE Pa3HBIE ONEPAIMH, HE MOTYT 0OMEHMBATHLCS HH(POPMALIUEH MEKTY CO-
Ooit

KasK/1as1 orepanyst BEIIONHIETCSA He 60Jiee YeM Ha OJIHOM BBIYHUCIHTEIBHOM YCTPOUCTBE

8. Uro Ha3bIBaeTCst JJIMHOW KPUTHYECKOTO MyTH B rpade, NPeACTaBISIIONIEM HEKOTOPBIN MapajiebHbIA alropuTM?
JUTMHAa MaKCHMaJIbHOTO MyTH B Tpade

MaKCHMalbHas JUIMHA ITYyTH B Tpade, COCTOSINETO U3 OAHOTHUITHBIX OTEpaui

cpenHsisi BbIcOTa rpada anropurMa

IraMeTp rpada aJropuT™Ma, ONpeaesSoIi MHEHIMAIBHO TEOPETHIECKU-BO3MOKHOE BPEMsI BBITIOTHEHUE alIrOPHTMa

9. UeM xapakTepusyeTcs yCKOPEHUE NMapajuIeIbHOro anropurMa’?
MUHHMMAaNbHOE BPeMsI BBITIIOJIHEHHS [IOCIEN0BATEIBHOTO arOpUTMa
OTHOIICHHE KOJIUUECTBA IPOLECCOPOB K KOTMUECTBY MOTOKOB UCIOTHEHUS
MHHUMAaJIBHOE BPEMsI BBITTOJIHEHUS MTapauIeIbHOTO ajrOpuTMa

pa3Mep BXOIHBIX JaHHBIX

10. Yto Takoe 3pPpeKTUBHOCTH MapalIeIbHOTO allropUT™Ma?

OTHOIIICHHE YCKOPEHUSI arOPUTMa K KOJIMYECTBY MPOIIECCOPOB

MpOU3BEACHIE MUHUMAIBHOTO BPEMEHH BBIMOJHEHHSI MAPAIUIEIHHOTO aJITOPUTMAa U KOJIMYECTBA MPOIECCOPOB
OTHOIIIEHHE pa3Mepa BXOAHBIX JaHHBIX K pa3Mepy BBIXOJHBIX JTaHHBIX

CyMMapHO€ BpeMsi, 3aTpauuBaeMoe BCEMH MPOLIECCOPAaMU Ha BBHITIOJIHEHUE aIrOPUTMA

11. Beibepure BepHbIE YTBEPKACHHS.

YCKOPEHHE MPOTPaMMBI € IOMOIIBIO MapayIeIbHbIX BEIUUCIEHU 3aBUCUT TOJIBKO OT KOJTMYECTBA BBIYMCIUTEIbHBIX
Y3II0B

CyMMapHO€ BpeMsl BHIIOJIHEHHS apajIeIbHON 3a7jauil He MEHbIIIE BPEMEHHU BBIOIHEHUS CaMOT'0 JUIMHHOTO TOCIe-
JIOBaTEJIBbHOTO ()parMeHTa

B pealbHBIX 3aJadax J100aBICHNE HOBBIX MPOIIECCOPOB MOKET YBEJIMUNBATE BPEMsI pacdeTa

B pealbHBIX 33Jadax YCKOPEHHs MPOrpaMMBbI C IOMOIIBIO MapauUIeIbHBIX BBIYUCICHUN HENb3sa JOOUTHCS 100aBICHNU-
€M BBIUHCIIUTEIBHBIX Y3JI0B

12. Kaxue 9acT mporpaMMBI SIBIISTIOTCS TTOCIIEI0BATEIHHBIMI?
YTEHHE BXOJHBIX JAHHBIX C KECTKOTO THUCKa

3aMKCh BBIXOJHBIX TaHHBIX HA HECKOJBKO KECTKHUX JAUCKOB
CUHXPOHM3AINS B MTapaIUICTBHON MporpaMme

KPUTHYECKAsI CCKIUS B MAPaJUICIEHON MPOTrpaMMe

13.Haiinure cormnacHo 3akoHy ['ycTaBcOHa yckOpeHHe MacIITaOMPOBaHUs HEKOTOPOH MapaiieIbHON IPOrpaMMBI, ec-
JIM U3BECTHO, YTO BPEMs ITOCIIEI0BATEIbHON YacTu porpaMmsl paBHO 1000Mc, BpeMs 4acTu IpOTpaMMBbl, KOTOpast
MOJKET OBITh pacmapainenena, papHo 100Mc, KoauaecTBo nporeccopoB paBHO 10. OTBET OKPYIIIATE 0 AECATHIX.

14. Haitnute coryiacHo 3aKkoHy [ 'ycTaBCOHa yCKOpEHHE MacIITAOMPOBAHKS HEKOTOPOH MapalieIbHON POTPaMMBI,
€CJI M3BECTHO, YTO BpEMsI ITOCIIEIOBATEIBHOM YacTH mporpaMMel paBHO 900MC, BpeMs 9acTH MPOTPaMMEI, KOTOpas
MOJKET OBITh pacmapainenena, paBHo 300Mc, KOJTHMYECTBO MPOIECCOPOB PaBHO 9. OTBET OKPYTIUTE IO JECATHIX.

14. Haiinute cornmacHo 3akoHy ['ycTaBcoHa yCKOpeHHE MaclITAOMPOBAaHUS HEKOTOPOI MapauleIbHON TPOTpaMMBbl,
€CJIM U3BECTHO, YTO BpeMsl IOCIEN0BATENbHON YacTu nporpaMmsel paBHO 800Mc, BpeMs 4acTH MPOTrpaMMBbl, KOTOpas
MOXeT OBITh pacnapaiesnena, pasHo 100Mc, koaudecTBo nporeccopoB paBHO 10. OTBET OKPYTIIUTE 10 AECATHIX.

15. KakoBbI MPUHIIMIIBI OPraHU3aUH PACIPEICICHHON TAMSITH C SAWHBIM aJPECHBIM MPOCTPAHCTBOM B MYJIbTHITPOLIEC-
COpHOH cucteme?

BCE aJIPECHOE MMPOCTPAHCTBO JCIUTCS Ha 00JIaCTH, COOTBETCTBYIOIIHME OTACIBHBIM Mporeccopam. OHAKO eciin OuH
MpOLIECCOp 0OPATUIICS 110 aIpecy MaMsITH IPYyroro Mporeccopa, To 0OMEH MPOU3BOIUTCS C TIOMOIIIBIO CIIEIUAIBLHON
nponeaypsl OC

€/IMHOE aJPECHOE MPOCTPAHCTBO 03HAYACT OJIMHAKOBYIO JUUIS BCEX MPOIIECCOPOB aAPECAIHIO PACTIPEICICHHON TaMsITh



€JIMHOE aJIPECHOE MPOCTPAHCTBO JEIUTCS Ha 00JIACTH; KaX/as 00JIacTh 0TOOpaXKaeT apecHOe MPOCTPAHCTBO COOT-
BETCTBYIOIIETO poiieccopa. Eciii 0IMH NpoLieccop UCIONB3YET apec NaMsTH APYroro Mmpolieccopa, T0 aBTOMaTHYe-
CKH MHHULIUUPYETCs: 0OMEH, KOTOPBIA HET HEOOXOAUMOCTH TIPEyCMaTPUBATh IIPOrPAMMHO

16. IlpocennTe MCIOMB30BaHNE 0a30BBIX PETHUCTPOB B HEPAPXUUECKOH (CTEKOBOH) CTPYKType MpOrpaMMbI TIPH 3aaH-
HOM TIOPSIZIKE BIOXKEHHOCTH Tporeayp. CKOIBKO 0a30BBIX PETUCTPOB UCTIONB3yeTCs mpu cuyere? KakoB MakcHMabHBIHA
JIEKCUKOrpaMIecK1ii ypOBEHb?
MPOU30UICT NPEPhIBAaHKUE U3-3a HEJOMYCTUMOCTH MOJIOOHON CTPYKTYPBI
MIPOU3OMIET MpepbIBaHUE 10 3aLUKINBAHUIO
6a3oBbrii peructp Bl «cmoTput» Ha 00sacTh akTUBaIMyU Hpoueaypsl A. Ilociie OBTOPHOTO 3amycKa peKypCHUB-
HOH Ipoueypsl A Ha ee HOBYIO 00J1aCTh aKTHBALMK OyJIeT «CMOTpeTh» 0a30oBbIil peructp B2 u t.1. [locnen-
HUH, 1I-i, 3aIyCK NpoLeIypbl A JOJKEH JOBEPLIUTH €€ BhINoJHEHUe. To ecTh, B Hell 3amyctutcs npouenypa C,
Ha 00JIaCTh aKTUBAIIUU KOTOPOU OyIIET «CMOTPETH» TOT JKe 0a30BbIi peructp Bn. Jlanee mpo1omKuTCs BBITION-
HEHHE TPONEIyPHl A MPEIBIAYIIero 3amycka, Ha 00IacTh aKTUBAIIIH KOTOPOH «CMOTPUTY» 0A30BBIH PETHUCTP
Bn-1. B weti 3ammycturces nmpouenypa C, Ha 00JaCTh aKTUBAIIUN KOTOPOH OYZET «CMOTPETH» TOT e 0a30BBIM pe-
THCTp U T.J

17. 1ns maHHOTO apu()METHIESCKOTO BBIPAYKEHHUS COCTABBTE IIPOTrpaMMy B Oe3apecHON cHcTeMe KOMaH/I U JJIs aBTOMa-
THYECKOTO pacrapaule/IIBaHusI IIEPEBEANTE €€ B TPEXAAPECHYIO CHCTeMy KoMmaHJ. J{inHa cricka cBOOOIHBIX PEeruct-
poB paBHa 6. A=(a+b)UcY(d+e). KakoBa /juimHa nporpamMMbl B TpexaapecHbIX komaHnax? [IpuBeaure TeKcT ceapMon
KOMaH/IbI

8 komang,+ 16 rl r2

9 xomanj,Cy e rl

10 xomang,Cu d r6

19. CxonpKO M B KaKUX KOMOWHAIUAX (QUTYPHUPYIOT TIOTOKH KOMAaH/ M TIOTOKH JaHHBIX TPH KIACCH()UKAIINN apXHUTEK-

Typ BC?
HCTIONB3YIOTCS Bee 4 Bo3MOxHBIe KomOuHanuu: SISD, xapakrepusytomas mukporporieccopbl INTEL; SIMD,
xapaktepusyiomas marpuaasie BC; MISD, xapakTepusyroias BEKTOPHbIE M BEKTOPHO-KOHBEHEPHBIE CHCTEMBI;
MIMD, xapakrepu3yomas MyIbTUMUKPOIPOLIECCOPHBIE CUCTEMBI
UCIOJBb3YI0TCs Bee 4 Bo3MokHble kKomOuHarun: OKO/JI, xapakTepusyomas TpaJanHOHHbIE «CKAJISIPHBIE» IIPO-
neccopsl; OKM/I, xapakrepu3yloliasi BEKTOPHbBIE, MATPUYHBIC U IPYTHE MIPOLIECCOPI C MHOIMMH HCTIOJHH-
TenbHbIMU yeTpoiicTBamu; MKOJI, xapakTepusyrolasi BEKTOPHO-KOHBEHEPHBIH Cr10co0 BBITIOIIHEHHUS OTIEpALIUi
WM KOHBEUEPHBIH crioco0 BeImoiHeHUs porpamMm; MKM/I, xapakTepu3syromas MHOTonpoueccopasiec BC
ucnoib3ytores 4 Bo3MokHbie komOuHamu: OKO/L (SISD), xapakrepu3zyromias «CKaJIspHbIE)» IPOLECCOPHI;
OKM[] (SIMD), xapakTepusytomiasi BEKTOpHbIE, MaTpUUHbIE U BeKTOpHO-KOoHBelepHbie BC; MKO/I (MISD),
xapaktepusyiomas motokosyto (dataflow) apxurexkrypy; MKMJI (MIMD), XxapakTepu3yrorias MHOTOTIPOIIeC-
copubie BC Ha o01ieli ornepaTUBHOM MaMsATH

20. ITogemy cxema dataflow oTHOCHTCS K «HE-PoH-HeliMaHOBCKIM» apXHUTEKTypam?

notomy uto @on HelimaH ee He pa3zpabaTheiBai

MOTOMY YTO OJTHO «y3KO€ MECTO» — CUCTUYMK KOMAaHJ] 3aMECHEHO JIPYIHM «Y3KHM MECTOMY» — KOMMYHHUKAIIH-

oHHOM ceTbio BC, rie npodieMy JOCTHIKEHHS BBICOKOH NPOM3BONTEIBHOCTH 0OMeHa yaeTcst 9Q(HeKTHBHO

peuuTh

W3-3a OTCYTCTBHS CUCTYMKA KOMAH][, XapaKTCPU3YIOILET0 paHHHE «KJaccHyeckue» Moaeian IBM
21. IIpousBeaute 0OOCHOBAHUE MPEANIOYTUTEIBHON (POPMBI MPEIACTABICHHS aJTOPUTMA JUTSI ONTUMH3ALUHU POTPAMMBI
BC, ynpaBmnsiemoii B kakaoM TakTe. KakuM pekoMeHmarmsM Heo0X0IUMO CIIeI0BaTh P 00paboTke MaccuBa?

HE CJIeIyeT TMOIb30BaThCS ATOPUTMaMHU 00pabOTKH AIIEMEHTOB MACCHBA, €CITM OHU HE PacHapayIeTuBaIOTCS
MIPEIyCMOTPEB OTHOBPEMEHHYIO 00paboTKy 00siee OHOTO IEMEHTa MacCHBa, CIeIyeT OPTaHN30BaTh KOHBEHED
3TOM 00paboTKH

HE00X0IUMO TIPETYCMOTPETHh OJHOBPEMEHHYIO 00pab0TKy 00JIee OHOTO dJIEMEHTa MacCHUBa

22. JIa mporeccopa KOMMYTAIMU OJHOBPEMEHHO HAYMHAIOT BBIMIOIHATH IPOrPAMMBbI B BUPTYAJIbHBIX aJ[pecax pelaro-
miero nosst. CocTaBbTe IUIaH MPOrPAMMbI HX COBMECTHOTO BBIMIOJHEHHS 0 TAKTaM, MPEJICTABHB, KaK aJpecHbIil reHepa-
TOp IpeIaraeT uM Gpu3nIecKue aapeca Oy(hepHBIX PErucTpoOB

1Yabv12+v1v3v23Uv2ev31+dfv12:v1Lv23Uv2kv3
1Yab(1,1)2+(1,1)(3,1)(4,1)34(4,1)e(3,1)1+df(2,1)2:(2,1)L(1,2)34(1,2)k(2,2)
1Yab(1,1)2+(1,1)(3,1)(4,1)34(4,1)e(1,2)1+df(2,1)2:(2,1)L(1,2)34(1,2)k(2,2)
1Yab(1,1)2+(1,1)(3,1)(3,1)34(4,1)e(3,1)1+df(2,1)2:(4,1)L(1,2)34(1,2)k(2,2)

23. C momortpio msTraapecHoit komanasl if-then-else cocraBpTe mporpaMMy KOMMYTAIMU JUTS CUeTa 3HAYCHHUS BBIpa-
HKEHHS:
X =bUif (d+ c) >a then if e >b then A else B else 0



1+de(1,1)2YCJIeb(2,1)

AB

3YCI(1,1)a(3,1)

2,10

44b(3,1)(4,1)
1YCJIeb(1,1)

AB

2+de(2,1)3VCII(2,1)a(3,1)

2,10

44b(3,1)(4,1)
1+de(1,1)2VCII(1,1)a(3,1)

2,10

3YCJleb(2,1)

AB

44b(3,1)(4,1)

24. Yto moHUMAETCS 0T TapaJUIeTIbHBIMK BEIYHCICHUSIMU?
25. CxeMbI MHOTOIIPOIIECCOPHBIX CUCTEM C OJHOPOTHBIM M HEOJHOPOIHBIM JOCTYIIOM.

26. PaccMoTpuM 3agauy nepeMHoxeHus Matpuil. ITycts pasmep nepemuoxxaemoit matpuust 200x200. Ha Beraucnu-

o = = )
TEJILHOU CUCTEME BCE OINCPALIH CI0KECHUS 1 YMHOXKCHHS BBITIOJIHAIOTCS OJUHAKOBOE BpeMsI | — = HCEK. JlaTent-

noctn cetn @ — D00 yeek. [TpomyckHas criocoOGHOCTE CEeTH B =50 Moaiit/cex. DaeMeHTBl MaTPULIBI UMEIOT
tun double u 3anuUMaroT w = 8 6aiiT. Eciiu nipu pacnapaiielnBaHiy UCTIONL30BaTh aroput™M dokca, uemy Oyaer
paBHa TeopeTHueckas 3 (HEKTHBHOCTh MPU UCTIOIB30BaHUH 4 MPOIIECCOPOB:

0,55

0,77

0,98

27. PaccMOTpuM 3aauy MOMCKA PELICHUSI CUCTEMBI JIMHEUHBIX ypaBHeHuil. ITycTs pazMep MaTpHULIbI CUCTEMBI JIMHEH-
HbIX ypaBHeHUH 100x100. Ha BeruncauTeabHOM cucTeMe BCe ONepaluy CI0KEHHSI U YMHOXKEHHS BBITIOJIHAIOTCS OAU-

HAKOBOE Bpemsi T — 2 neek. JatenTHOCTH ceTr ¥ = ) Heek. [IpormyckHas CHOCOOHOCTH CETH B = 500
MoaiiT/cex. DIeMeHThI MaTPUIIBl CUCTEMBI JINHEHHBIX ypaBHEHUH uMeroT Tull double u 3annMmatotr w = 8 Gaiit. Ecim
NPY pacnapayicIUBAaHUU AITOPUTMA COTPSHKSHHBIX IPaJMEHTOB UCIIOJIB30BAIOCH 4 MPOLECCOpa, TO KAKOE B ITOM
cily4ae JIOCTUraeTcsi TCOPETHYECKOE YCKOPEHHUE:

3,1

1,5

0,3

28. Jlnst pa3zouenus rpada Ha k gacteld B MeToIe OMHAPHOTO JEICHNUS IS PEIISHHUs 3aJaur ONTHMAIILHOTO pasJiene-
HUs TpadoB HEOOXOAMMO BBITIOTHUTD:

k-1 nenenue rpada monoaam

k/2 nenennii rpacda momonam

29. log2k nenenwmii rpada nononam

Tononorust nonHeIA rpag ceTH KIacTepHOH BEIYUCINTEIBHON CUCTEMBI MOXKET HMETh OIPaHUUCHHUS Ha!
OJTHOBPEMEHHOCTb BBITIOJIHEHHSI KOMMYHHKAITHOHHBIX OTIEpaLNi

MaKCHMaJIbHbIH pa3Mep COOOLICHUH, OTChUIAEMBIX MO CETH

KOJIMYECTBO IIPOLIECCOPOB B CETH

30. ®yHKIHA OJIOKUPYIOIIETO OKUAAHUS 3aBepIIeHUsT ofHOTO oOMeHa B MPI HazbIBaeTCst:
MPI_Wait

MPI_Waitall

MPI_Waitone

31. Tpu cxembl pacrapauIeIMBaHus aIropuTMa ObICTPOH COPTUPOBKH PA3IIMYAIOTCSL:
cTparerueil BbIOOpa BeIyIIEro JIeMeHTa

CIOCOOOM PACCBUIKH BEAYILETO IEMEHTA OCTAJIbHBIM IPOLieccopaM

cTpareruei BbIOOpa BEIyIIEro mpoiecca

32. lnst onpeenieHus! yriia OBOPOTa B PEKyPCUBHOM MHEPIIMOHHOM METOJE JEJICHHUS MONoJaM MPHU pelIeHUH 3a1aul
ONITUMAJIFHOTO pa3esieHus IpadOB, UCTIONB3YETCS:



TJIaBHAsA MHEPIIMOHHAA OCh CECTH
KPHUBBIC HeaHo, IIOCTPOCHHBIC HA OCHOBAHUHU CCTU
LHCHTP MacCC DJICMCHTOB CETH

33. ITox xoynmeKTUBHBIME oniepanysiMu B MPI monumarorcst:

oTiepaluy Tnepeaadr JaHHBIMHU, B KOTOPBIX MPUHUMAIOT Y4aCcTHE BCE MPOIECCH UCTIONB3YEMOTO KOMMYHHKATOpa
orepanyy HaJl TPyNIaMy MPOLEcCoB

orepanuu HaJl KOMMYHHKaTOpamMu

34. B pe3ynbTare BBHIIOIHEHUS OJJHON HTEPAIUH MAPAJLICIIbHOTO AITOPUTMA OBICTPOI COPTUPOBKU HCXOIHOE MHOKE-
CTBO IIPOIIECCOPOB Pa3JIeIsieTCs Ha:

JIBa IMOJIMHOKECTBA MPOIIECCOPOB IO P/2 MPOIECCOPOB B KAXKIOM U, TAKUM 00pa3oM, UCXOIHBII N-MepHbBIN rUunepKkyo
TaKXKe OKa3bIBAETCs pa3IelICHHBIM Ha JIBa TUIIepKy0a pazMepHocTH N-1

N oIMHOKECTB TIPOLIECCOPOB U, TAKUM 00pa3oM, NCXOIHBII N-MepHBI THIepKy0 Takke OKa3bIBaeTCs Pa3/IeIeHHBIM
Ha N THIIepKyOOB MEHBIIEH pa3sMepHOCTH

JIBa TIOJIMHO’KECTBA MIPOIIECCOPOB TIO P/2 TIPOIECCOPOB B KAKIOM H, TAKUM 00pa3oM, UCXOTHBIH N-MepHBIN THIIEPKYO
TaK)Ke OKa3bIBAETCS pa3lelICHHBIM Ha J[Ba THIepKyda pazMepHocTr N/2

35. KoMOHHATOPHBIE METO/IBI PEIIECHHUS 3a/1a4d ONTUMATIBHOTO pa3jieeHus rpagoB 0ObIYHO 0OECTIEUNBAIOT:
Gosiee cOaNMaHCHPOBAHHOE pa30UeHNE U MEHbIIee HH)OPMAIIMOHHOE B3aUMOIEHCTBUE MTOTYUEHHBIX MMOJICETEH
MeHee cOaaHCHpOBaHHOE pazdueHue u 060Jbllice HHOOPMAIMOHHOE B3aUMOIEHCTBUE MOTYUEHHBIX MMOJICETEH
Ooee ObICTpPOE peIICHUE MOCTABICHHON 3a1auu

36. Onepanys MAPOKOBEIIATEIHFHON PACChUTKH JaHHBIX JTO:

orepalysi pacChbLIKU 3HAUEHHUU BEIYIINM MIPOIIECCOM BCEM OCTANIbHBIM MPOLECcCaM, BCE MPOLECChI MOJTYYa0T PacChl-
JaeMble JAHHBIE LIEIIUKOM

orepalysi pacChbLIKU 3HAUECHHUI BEYIIIUM MPOIIECCOM BCEM OCTAIIbHBIM MPOLIECCaM, BCE MPOIIECCHI MOAYYa0T YacTh
MCXOJHBIX JJAHHBIX

orepalysi PaCChLUIKU PA3IMYAIONIMXCS 3HAYSHN I BEAYIUM [IPOLIECCOM BCEM OCTAIIbHBIM IIpOIeccam

37. Anst noj/iep KKK yHOPSIAOYEHHOCTH B XO/1€ BBIIOJIHEHNUS aJIrOPUTMa 0000LIEHHON OBICTPO COPTHPOBKH ITPOLIEC-
COPBI JOJKHBI BHIIOTHSTE:

OIepAIMIO CIHMSHUS YacTel OJ0KOB, TOJydaeMbIX HOClie 0OMEeHa JTaHHBIX MEXIY MPOLIECCOpaMu

OIepalMIO pa3AeIeH s YacTell OJI0KOB, MOJy4aeMbIX I10CIIE CIUSHHS

OIepalMIo BBIOOpA CPEJHEro IEMEHTA MOCIIE CIUSIHMS YacTel OJI0OKOB

38. IIpoTskeHHOCTH pou3BoaHOTO THITa B MPI 310!

pa3mep naMATH B 0aifTax, KOTOPHIi Hy>KHO OTBOJIUTH I OJTHOTO AJIEMEHTa PAaCCMaTPHBAaEMOTO THUIIA
9HicI0 6alTOB, KOTOPHIE 3aHUMAET OJIH JIEMEHT JaHHBIX PACCMaTPUBAEMOT0O THIIA

CMEIIeHHe TIEPBOro 0aiiTa 3HAaUEHUH paccCMaTPUBAEMOTO THIIA

39. H-BekTopHsbIit 1 H-HHACKCHBIH CIOCOOBI CO3/IaHMs TAaHHBIX OTIIMYAOTCS OT BEKTOPHOTO M MHICKCHOTO CLIOCOOOB
TEM, 4YTO:

MHTEPBAJIbI MEXy OJIOKAMH 3a7af0TCs B OaliTax, a HE B DJIIEMEHTaX MCXOHOTO TUIA JaHHBIX

pa3pearT UCIOIB30BaTh MOCIIEA0BATEILHOCTD JIEMEHTOB UCXOTHOTO THIIA, MKy KOTOPBIMU MOTYT OBITh OJIMHA-
KOBBIC TIPOMEKYTKHU TAMSTH

pa3pemnIaroT UCTIOJIF30BaTh Pa3HbIe MPOMEXKYTKH MaMATH MEXITy OIOKaMH

40. Tomonorust Tumna Top B MPI sBIsieTCS 9aCTHBIM BHIOM TOTIOJIOTHH THIIA:
JIEKapTOBON TOTIOJIOTHH

rpada nmpou3BOJLHOTO BHJIA

TIOJTHBIH Tpad

Bapuanm 2.

1. Yrto mpencraBusieT coboii taskparallelism?

KOMOWHAIHS UCXOIHBIX BEIYNCICHUH B O0sIee KPYIMHYI0 KOMIUICKCHYIO 33139y

JIEKOMTIO3HIIHS PEKYPCHBHOM TIPOIIEAYPOH UCXOAHOM 3a7]aui Ha HECKOJIBKO 00JIee MEIKUX

JEKOMITO3HIINS JIMHEHHOH MPOoIeIypoi NCXOIHOW 3aauil Ha HECKOIBKO 00Jiee MEJIKUX CIIUSHIE OJHOTHUITHBIX 3a7a4 B
6oJiee KPYIHYIO € TIOMOIIBIO PEKYPCUBHOM MPOLIEAYPHI

2. HpI/IHIII/IHI)I MOCTPOCHHUA BBIYMCIIUTSILHON CETH JJI1 JOCTHXKCHUA napamlenI/BMa?



3. Uto moHUMAaeTCs MO/ MHOT'03aIa9HBIM PEXUMOM BBITTIOJTHCHUA HE3aBUCUMBIX qacTei HpOFpaMMBI?

4. JIns KaKuX MapajuieIbHBIX aJrTOPUTMOB 00paboTKa JaHHBIX MIPH PacTIpeIeIEHHBIX BRIYUCICHHUIX O0osee d(hdeKTuB-
Ha?

5. Uto moHuUMAaETCsI O] CYIIEPKOMITBIOTEPOM?

6. Kak Ha3pIBaeTCs rpyIia KOMIBIOTEPOB, 00bEIUMHEHHBIX B JIOKAILHYIO CETh U CIIOCOOHBIX padOTaTh B KAYECTBE
€MHOT0 BBIUHUCIUTENBHOTO pecypca?

7. Yro takoe "Beowulf"?
8. Tunsl cucrem 1o knaccudurany OauHHAA.

9. Kaskzipiii mporeccop napajuiebHONH CHCTEMBI MOXKET UCTIONIb30BATh TOJIBKO CBOIO JIOKANIBHYIO MAMSITh, B TO BpeMs
Kak JUIs IOCTYIa K JaHHBIM, PACIOaraeMbIM Ha APYTHX MPOIeccopax, HEOOXOAUMO SIBHO BBINOIHHUTH OTNIEPALIUH TIe-
penadun coodmenuii. O Kakoi cucTemMe HIET pedb?

10. Yto moHMMaeTCs O TOTIOJIOTHEN CETH Nepeaadn JaHHbIX?

11. YacTHBIM ciTydaeM KaKO# TOIOJIOTUY SBISCTCS TOMOJIOTHUS "THIICpKyO" ?

12. B xakoM ciydae JBa Mporeccopa MMEIOT IpsIMOe COSANHEHNE MEXAY OO0 B TOMOJIOTHH "TUIIEpKYO"?
13. Uto o3HaYaeT MOHATHE «CTOUMOCTH)?

14. Yto o3HAYaET MOHATHE «ITHAMETP»?

15. Uto o3HaYaeT MOHATHE «CBSIZHOCTH)?

16. Yto npeacrasisieT co00# IEKOMITO3ULIMS 33Ja4y C IIOMOIIBIO TapaJurMbl "pa3aensii 1 BIacTByi"?
peKypcuBHOE pa3OMeHue 3a1a4un Ha 00Jiee MEJIKUE TOTO JKE THIIA, BIUIOTH JI0 JIEMEHTAPHBIX
pa3Ouenue 3aJa4un ¢ IIOMOILBIO IMHEHHON TPOLIeTyphl

CJIMSIHHE OJTHOTHITHBIX 337124 B 00Jiee KPYIHYIO C TOMOIIBIO PEKYPCHBHON IPOLIETyPhI

OeckoHeuHOe peKypCcUBHOE pa3OMeHue 3a1a4n Ha 00Jiee MEJTKUE TOTO JKE THIIa

17. Kaxo#i T BRIYUCIUTEIBHBIX 33124 Ha3bIBaeTCs embarrassinglyparallel?

3a/1a4¥, K KOTOPBIM He MPUMEHNMA MapaanrMa "pasaesi 1 Bi1acTByi"

3a7a4u ¢ OOJIBLIMM KOJIMYECTBOM BHYTPEHHHX CBSI3ei

Jr00BIe 33]]a4H, BBIYUCIICHHE KOTOPBIX MOXKET OBITh PEai30BaHO C OMOIIIBIO MapaIeIbHOTO AITOPUTMa
3a7a4u ¢ OOJBLIMM KOJIMYECTBOM BBIUMCIUTENBHBIX 110133124, HE UMEIOIINX 3aBHCUMOCTEH MEXIy co00i

18. B kakux ciydasx Juist BBIYUCICHHH TPUMEHsIeTCsI KOoHBelepHast oOpaboTka?

JaHHbIE MOCTYMAOT HEMIPEPBIBHBIM OJHOCTOPOHHHUM PETYJISPHBIM OTOKOM

JIaHHBIC TTOCTYIAIOT B BUIE HECTAOMILHOTO ABYCTOPOHHETO IIOTOKA

HaJl K&K/IbIM 3JIEMEHTOM M3 Habopa JaHHBIX HE00X0IMMO MPOU3BECTH 00pabOTKY B HECKOJIBKO CTAIHMN
JAHHBIC IPUHIMAIOTCS OTHAXKBI M TPEOYIOT HHANBUIYaIbHOTO TI0AX0/1a K 00paboTKe U aHAIN3Y

19. B kakux ciyqasx JJisi BEBIYUCICHUN IPUMEHICTCS KOOPIUHAITUS Ha OCHOBE COOBITHIA?

JTAaHHBIC [TOCTYTAIOT B BUJIE PETYIIIPHOTO OJHOCTOPOHHETO ITOTOKA

MpUMeHseMast CTPYKTypa JaHHBIX XapaKTepU3yeTCsl HeMPEICKa3yeMOCThIO0 B3aUMOICHCTBHS MEXIY CBOUMH COCTaB-
HBIMHU YaCTSIMH

HaJT KaXIBIM DJICMCHTOM M3 HaOopa JaHHBIX HEOOXOUMO POHU3BECTH 00PAOOTKY B HECKOIBKO CTAIIHIA
MIPUMEHSIETCS IBYCTOPOHHUM MOTOK TaHHBIX

20. BeibepuTe METOIBI PEIICHUS C JIOKAIEHBIMU B3aUMOICHCTBUSME MEXTy MO3aJa4aMH.
Mmeton ["aycca-3eitnens

meton Red-Black

PEAYKIAS METOIOM "pasiessii 1 BiIacTByi"

METOJ XaOTHYECKON peaKcaui

21. Yro o3HavaeT TOT (aKT, YTO COOTHOILICHNE MEXAY BpEMEHAMH BBIYHCICHAN M CHHXPOHM3AINH TPUOIIKACTCS K
€JIMHHIIC B HEKOTOPOU BHIYMCIUTELHON crcTeMe?



BBIYUCIICHHS B ATOI CHCTEME HeOCTaTOYHO 3(hpeKTHBHBI

TpeOyeTcs yBEIMIEHUE 110133024

TpeOyeTcs TOTOTHUTEIBHOE pa3elieHne o3a1ad Ha 0ojiee MEJIKUe

BBIYUCIICHHS ITPOM3BOIATCS B ONTUMAIBHON (hopMe U HE TPEOYIOT TOTOHUTENBHBIX IPpeoOpa3oBaHuil

22. B KaKkux ciydasx JJIs BRIYUCICHUH MPUMEHACTCS JUHAMUYECKOe IUTAaHNPOBaHHE ¢ OaTaHCHPOBKON HATPY3KH?
YHUCIIO T0/[3a/1a4 HAMHOTO OOJIBIIIE YHCIIa POIIECCOPOB

KOJIMYECTBO MPOLIECCOPOB B BHIUUCIUTENBHOM CUCTEME MEHSIETCS BO BpEMEHU

MoJ3a1a4y CUIIbHO Pa3inyaloTcs Mo pazMepam

TpeOyeTcsl paBHOMEpHAs 3arpy3Ka MpoIecCOPOB, HO BEIYUCIUTEIbHAS CUCTEMA COICPIKUT PA3HOPOIHBIC IIPOIIECCOPHI

23. B xakux cirydasix JJisi BBIYUCICHAN PUMCHSCTCS CTATHYCCKOE TNIAHMPOBAHUE ¢ OATAHCUPOBKOI HATPY3KU?
YHCIIO [10/32/1a4 HAMHOTO OOJIBIIE YHCIIa MIPOLIECCOPOB

KOJIMYECTBO MPOLIECCOPOB B BHIUUCIUTEILHON CUCTEME MEHSIETCSI BO BpEMEHHU

MEX/1y [0/3a/1a4aMy BOSHUKAIOT HECTPYKTYPHUPOBAaHHbIE B3aUMOICHCTBHS

TpebyeTcsi paBHOMEpHast 3arpy3Ka MpoLECCOPOB, HO BBIYHCIUTEIbHAS CUCTEMA COACPIKUT Pa3HOPOAHBIE TPOLIECCOPHI

24. TIponsBenuTe 000CHOBAHUE MPEATIOYTHTEIHLHOM (DOPMBI TIPECTABIICHHUS AJITOPUTMA JIJISl OTITUMHU3AIIAN TIPOTpaM-
Mbl BC, ympapisieMoii B KaXI0M TakTe. [IpecTaBbTe NpeAnOYTUTEIBHBIN Psil pab0YNX KPUTEPUEB, 0 KOTOPHIM
MPOU3BOUTCS BKIIOUCHUE «TOTOBBIX» KOMaH[ B (POPMHUPYEMOE «IITUMHHOE» KOMAaHIHOE CJIOBO:

BKITIOYCHUE KOMAH/IBI B COCTaB «JIMHHOT0» KOMAaHIHOTO CJIOBA OMPEICIISICTCS MPEINOYTHTEIBHBIM PSIIOM KPUTEPH-
€B: MAKCHMYM BPEMECHH BBITIOIHCHUSI, MUHUIMYM MaKCHMaJIbHOTO BPEMCHU HAa4yala BHIIIOJHCHUS, MAKCUMYM 00beMa
MOCJEIYIONUX PadoT

MIOJTHOE OTCYTCTBHE TIOAOOHBIX KpUTEpHEB (HA3HAUCHUE B TTOPSIKE CICIOBAHUS IIPH aHAIHM3E TOTOKA KOMaH/) CO-
KpamaeT BpeMs TPaHCIIIUH, He IPUBOS HA MPAKTHKE K 3HAYUTEIHFHOMY CHIDKCHHIO KadecTBa IIPOTPaMMBI

B OOJBIITMHCTBE CIyYaeB JOCTATOYHO MOJB30BATHCS KPUTEPHEM Ha3HAUCHHUS 110 MAKCUMAaJIbHOMY BPEMEHH BBITIOHE-
HUA OoTepanui

BKITIOYEHNE KOMAH/IbI B COCTaB «INIMHHOT0» KOMAaHIHOTO CJIOBA OTPENENIeTCS MPEANOYTHTEIEHBIM PIIOM KPUTEPH-
€B: MHUHIMYM MaKCHUMaJbHOTO BPEMEHH Hadasa BRITOJHEHHS, MAKCHMYM BPEMEHH BBHIITOJTHEHUS, MAKCHMYM 00BeMa
MOCJIEIYIONUX PadoT

25. 3anan Tpexmepubiid maccus A[0:10; 0:10; 0:10]. Anpec Hauana paBen 10 (B 1eCITHYHON CUCTEME CUUCIICHUS).
Haiinute anpec snemenrta al4, 3, 4].

444

492

531

26. YBenuueHue BepIInH:

OTHOIIICHHE KOJIMYECTBA BEPIIMH B JJOTUUECKON U (PU3MIECKOM TOMOIOTHIIX

MaKCHMaJIbHOE KOJHUYECTBO BEPIINH (PU3NUECKOM TOIOJIOT MM, HA KOTOPBIE 0TOOpaxkaeMasi BEpIINHA JIOTUYECKOH TO-
MOJIOTHH

MaKCUMaJIbHOE KOJMYECTBO BEPIIHMH JIOTHYECKO TOMOIIOTHH, KOTOPBIC OTOOPAXKAIOTCS HA OJTHY BEpIIMHY (HU3HYC-
CKOH TOMOJIOTUH

27. B craTnueckoit cxeme nepenavyn JaHHbIX:

MOMEHTHI ¥ YYACTHUKH UHPOPMALMOHHOTO B3aUMOJICHCTBUS (PUKCUPYIOTCS Ha ATAnax MPOCKTUPOBAHUS U Pa3padoT-
KH MTapaJuIeIbHBIX TIPOTpaMM

CTPYKTypa oTiepaIiiuy rnepeaadn JAaHHBIX OTPEICIIIeTCS B X0/I€ BHITOJHIEMbIX BEIYUCICHII

B3aMMOJICHCTBHUS MOT'YT OBITh, KaK OTIPEACIICHHBI Ha 3Tare MPOSKTUPOBAHHMS, TAK U ONIPEACIISATHCS B XOJI€ BBITIOIHE-
HHS BEIYUCIICHHI

28. IIpuem coobmenuii mpu momorn ¢pyHkaud MPI Recv MoskeT OBITH OCYIIIECTBIICH:

0T J1I000TO ajipecara u ¢ JIFOOBIM TErOM IPHU YKa3aHUH CIICIHMATbHBIX 3HAYCHUI B KAYECTBE MApaMETPOB BhI30BA
byHKIIIH

0T JII000T0 azpecara, 0JHAKO, TET COOOLICHUS JIOIDKEH OBITh YKa3aH OJJHO3HAYHO

OT OZIHO3HAYHO OIPEAEIIEMOro aJpecara ¢ 3alaHHbIM TEroM

29. PaccMoTpuM 3aauy NEpeMHOXKEHUs MaTpULbl Ha BekTop. IlycTs pazmep nepemuoxkaemoit matpunsl 100x100. Ha
. — )
BBIUUCIIUTEIBHON CUCTEME BCE ONEPAIMH CI0XKEHHUS U YMHOKEHHSI BBITIOIHAIOTCS OJMHAKOBOE BpeMs | — < HCEK.

Tarenrnoctn cetn & — 40 peex. [Ipomycknas criocodHOCTh cetn 60 MOaiiT/cex. DIeMeHThI MaTpPUIbI HIMEIOT
tun double u 3arUMaroT w = 8 6aiit. Eciiu npu pacmapaiieIMBaHUH UCTIONL30BaTh pa3ielieHue MaTPHUIIHl Ha CTPOKH,
yeMy OyZeT paBHa TEOPETHUYECKask CTOMMOCTD MPH HCIIOJIb30BAHUH 2 POLIECCOPOB:



200000000
01313412
221313412

30. PaccmotpuMm 3amady nepeMHOXKeHUS MaTpull. [1ycTh pazmep nepemuoxaemoit matpuirsl 100x100. Ha Berauciu-

o e |
TCJIbHOU CUCTEME BCC OIllCpalluy CJIOKCHUA U YMHOXKCHUSA BBIITOJIHAIOTCS OAUHAKOBOC BpEeMs " — < Hcek. JlaTeHT-

noctu cetn @ — D00 geex. [IpormyckHast CTOCOOHOCTh CETH 5 =50 Mobaiit/cex. DIeMeHTH MaTPHIBI HMEIOT
tun double u B cucteme 3anuMaroT w = 8 Oaiit. Ecnu npu pacnapaluieTMBaHUM HCIIONB30BaTh Aroput™ KeHHOHa,
yeMy OyJIeT paBHO TEOPETHUCCKOE YCKOPEHHUE MPH UCTIOIB30BAHUU 4 MPOLIECCOPOB:

2,5

1,5

1,17

31. PaccMoTpuM 3a7ady IMOUCKA PEIISHUS CHCTEMBI IMHEHHBIX YpaBHEHUH. PazMep MaTpHIIbI CHCTEMBI JIMHEHHBIX
ypasaenuii 10x10. Ha BeruniciuTeNbHOM crcTeMe Bee Onepaliy CI0KEHUSI 1 YMHOYKEHHUS BBIIOJIHSIOTCS. OIMHAKOBOE

Bpemsa T — 2 neex. Jarentrocrn cetn & — DU peex. [IpomyckHas criocoOOGHOCTB CETH 8 =60 M@aiit/cek. Dre-
MEHTBI MAaTPHIIBI CHCTEMBI IMHEHHBIX YpaBHEHM nMetoT TUT double u B cucteMe 3aHuMaloT w = 8 Oaiir. Eciin pu
pacnapauienMBanuy anroputma ['ayca ucmoib30Banoch 4 mporeccopa, To Kakasi B 9TOM Cilydae JOCTUTaeTCst Teope-
THUYECKAasi CTOMMOCTb MapaJUIEIbHOTO aJrOPUTMa:

1387870

2102751

1453075

32 B xy;[meM cnyqae prZlOCMKOCTL 6I)ICTp0171 COpTPIpOBKI/I OLCHUBACTCS BI)Ipa)KeHI/IeMI
T~ n?

1~ nlogan

P o 20

33. Kakast U3 nNpUBEJCHHBIX B JICKI[H TOMOJIOTHH (IPU OJMHAKOBOM KOJIMYECTBE MPOIECCOPOB) 00a1acT HAUMEHb-
e CTOMMOCTBIO:

TOTIOJIOTHS TIOJTHOE JBOUYHOE JIEPEBO

TOTIOJIOTHS IBYMEPHBIH pemeTKa-Top

TOTIOJIOT S TIOJTHBIN Tpad

34. 3amava pa3jieNieHus] BEIYUCIUTEIHLHONW CETH, Ha KOTOPYIO pa3duBaeTcst 001acTh 00pabaThIBAEMBIX TaHHBIX, MEXKITY
npoLeccopamMy MOXKET ObITh CBEJCHA!

K mpo0JeMe ONTUMATIBHOTO pa3jiesicHus rpada

K 3aJ]a4ue MOKMCKa BCEX KpaTyaliux myTei

K 33aJ]aue HaXO0XJICHHSI MUHIMAaJIbHOTO OXBATHIBAIOIIECTO JICPEBa

35. Kakue JOCTOMHCTBA U HEJJOCTATKH UMEET aCHHXPOHHBIH MEXaHU3M Iepeladun COOOIICHUI?
ACHHXPOHHBIE MEXaHU3MBI TIepeaun, Kak MPaBmiIo, MOTYT NlepeaTh OOJIBIITHE CTPYKTYPHI JAHHBIX OBICTpee
HEOJIOKUPYIOITHE OTIEPAIH MOTYT ITO3BOJIUTH COBMECTUTH TPOIIECCH TIepeadn JAHHBIX U BEIYUCICHUH
ACHHXPOHHBIE MEXaHU3MBI TIepeadr 0OBIYHO MPUBOIAT K IMOBBIMIEHUIO CIIOKHOCTH TIPOTPaMMHUPOBAHUS

36. [ToMrMO BBITIOTHEHUS SKCIIEPUMEHTOB B pekKUMe NMHUTAINH, B cucteme [lapaJlab mpemycMoTpeHa BO3SMOKHOCTD
TIPOBE/ICHUS peabHBIX SKCIICPUMEHTOB B PEKUME YAAICHHOTO JOCTYIA K BEIUNCINTENIFHOMY Kiactepy. Kakue Bo3-
MOJKHBI OIIEPAIUH MTOCTIC BBITIOIHCHUS PEalbHBIX MaPaJLICIbHBIX BEIYACICHUI:

CPaBHUTH PE3yIbTAThI U OLEHUTh TOUHOCTh HCIIOJIb3YEMBIX B CUCTEME TEOPETUIECKUX MOAIEIEH BPEMEHH BBITIONIHE-
HUS TAPAJUICITBHBIX aJITOPUTMOB

OCYILECTBUTh HACTPOMKY NapaMeTPOB yAAIEHHOTO KlacTepa

HAaCTPOUTH NapaMeTphl MoJIesIel, ncroiib3yeMbix B cucteme [lapaJlad

37. IlycTth B pemraeMoit 3aa4e mociefoBaTeIbHas 9acTh COCTABISECT YETHIPE SAMHUIIBI BPEMEHH, a YacTh, JOIYC-
Karomnas JMHEHHOe paciapaUIeINBaHNe, IeCTh eANHUIBI BpeMeHH. Ecin ncmonp30BaTh 3aK0H AMIans, Kakas 10c-
TUTaeTCs 3 (HEKTUBHOCTD, €CIIN HCIIONB3YIOTCA TPY BEIYUCIUTEIBHBIX JIEMEHTA!

1/5

7/6

5/9

38. CocenHue BepIINHBI B KOJIBLIEBOH TOIOJIOTHH OTOOpakatoTest koo I'pest:



Ha COCE/IHUE MPOLIECCOPHI B THIEPKYOe
TIPOIIECCOPBI, HAXOIAIINECS Ha PACCTOSHIH He OoJiee yeM 2 eMHUITE B THIIEpKyOe
Ha COCE/IHUE MPOLIECCOPBI B TOPE

39. Dram pacupeneneHns MoA3a1a4 MEX Ty POIECCOPaMH SBISCTCS M30BITOYHBIM, €CITH:

KOJIMYECTBO MM0/[33/1a4 COBIA/IAET C YUCIOM MMEIOIUXCSI POIIECCOPOB, a TOMOJIOTHUS CETH TIepeadl JaHHbIX pel-
CTaBJIsIeT COOOH MOJHBIN Tpad

KOJIMYECTBO 0/13a/1a4 OO0JIbIIIE YHCIIa MMEIOIUXCSI ITPOLIECCOPOB, a TONOJIOTHS CETH IepeJjadn JaHHbBIX IPEICTABISICT
co0oit nonHeld rpad

KOJIMYECTBO 110/13a/1a4 COBIAJIAET C YUCIOM MMEIOLIUXCSI POLIECCOPOB, a TOMOJIOTHUS CETH Iepejaul JaHHbIX Ipell-
CTaBJIIeT COOOH rUnepKyo

40. Pexxum mepeaadn 1o TOTOBHOCTH MOKET OBITh HCITOIb30BaH TOJIBKO €CIIH:

oreparys premMa cooOIIeH s yKe HHULIMUPOBAHA

MIPH TIOCTATOYHOM MaJIOM pasMepe COOOIIeHMsI, MeHee pa3Mepa CUCTEMHOTo Oydepa

orepanys IprueMa COOOIICHNS TaPaHTUPOBAHHO OY/ICT 3aIyIleHa MM03IHee MOMCHTA Havasla epeIadn COOOIICHNUS

Kpumepuu OUCHKU

Bun xouTpons MuHanMaIbHOE KOJIUYECTBO MaxkcumanbHOE KOJINYECTBO
OayIoB OaJIOB

DK3aMeH 24 40
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