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KpaTkas xapakTepucTUKa OllEeHOYHBIX CPeACTBA

Ne | Haumenoeanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| o0ueHouHozo cpeocmea OUEHOUHO020 Cpeo-
cpeocmea cmea ¢ ponoe
1 2 3 4
1. |JlabopaTopHas |9T0 BuA yueOHOH pabOThI, eibI0 KOTOPOii| Tembl 1abopaTop-
pabora ABJISIETCSl U3y4YeHUe (McclieloBaHue, U3Mepe-|HbIX paboT, KOH-
HUE) XapaKTEepUCTUK J1abopaTOPHOTO OO0b-|TPOJIbHBIC BO-
eKTa. IIPOCHI 110 TEME
[{ens mabopaTOPHBIX 3aHATHI: OCBOCHHE H3Y-|1a00paTOPHOM pa-
JaecMOW y4eOHOW MUMCITUIUIMHBI;, MPUOOpeTe-|00ThI
HUE HaBBIKOB TPAKTHUYECKOTO MPUMEHEHUs
3HAHUU Y4eOHON NUCIUIUIMHBI (TUCIUILIINH) C
UCIOJIb30BAaHUEM TEXHUYECKUX CPEJCTB U
(nn) o0opyoBaHuUs
2. |PacuetHo-rpa- |CpencTBo MPOBEPKU YMEHHI MPUMEHSTH Mo-|KomIuekT 3ananuit
¢duyeckaspaboTa|TydeHHbIC 3HAHUSI TI0 3apaHee OMPECICHHON |71 BBIMOTHEHUS
METOAMKE I PEIICHHs 3a/1a4 WM 3aJIaHuii |pacdeTHO-Tpadu-
110 MOJYJIFO WJIH TUCIIUIUIMHE B LIEJIOM. YECKOM pabOoThI
3. |9k3aMeH CucreMa CTaHIAPTU3MPOBAHHBIX 3aJaHui,|DOHJ TECTOBBIX 3a-

[I03BOJISIIOLIAs. ABTOMATU3UPOBATh IPOLIEAYPY
M3MEpEHNs YPOBHS 3HAHWN U yMeHUW o0y4a-
FOLLIErOCs.

JTaHUUN




MunucTepcTBO HayKH U BhIcIero oopasoBanusi Poccuiickoit denepanuu
HuxnexkaMCKkuil XUMUKO-TEXHOJIOTUYECKUN HHCTUTYT (uiua)
dbenepanbHOro rocy1apCTBEHHOTO OFKETHOTO 00pa30BaTENBLHOTO YUPESKACHUS
BBICIIETO 00pa30BaHUs
«Ka3zaHckuii HallMOHATBHBIN UCCIE0BATENBCKU TEXHOJIOTUYECKUN YHUBEPCUTET

dakyapTeT HHPOPMALIMOHHBIX TEXHOJIOTUN
Kadenpa nnpopMaimoHHBIX CUCTEM U TEXHOJIOTUI
Hanpasnenue noarorosku 09.03.02 «MHpopManmoHHbIE CUCTEMBI M TEXHOJIOTUU»

Y4ebHbpIM TUTaHOM 110 HarpasieHuto noarotoBku 09.03.02 «Muadopmanmon-
HBIE CUCTEMBI U TEXHOJIOTUN» JJIs1 00YYaIOIINXCs MPEAYCMOTPEHO IIPOBECHHE J1a00-
pPaTOPHBIX pabOT MO JUCIHUIUIUHE KAPXUTEKTYpa HH(POPMAIIMOHHBIX CUCTEM).

Jlabopamopnasa paboma

Pacnapannenmaam/le BBIYMCIICHUM Ipyu pCUICHUUN 3a1a49 MaTPUYHBIX BBIYMCIICHUM.

Hesab padoThI: —M3y4YUTH METObI H AJTOPUTMBI Pa3padoTKH Mapajlie/IbHBIX NPOTPaMM JUISI pelleHusI
32/1a4 MAaTPHYHBIX BHIYMCIIEHHUI.

B na6opatopHoii paboTe He0OX0AUMO pa3padoTaTh HapalIeNbHyI0 IPOrpaMMy UL PEIICHUS 3aa4:
1. PemieHne cucTeMBI TMHEHHBIX anreOpandecKux ypaBHECHUI.

2. CopTHpoBKa MaccHBa JAHHBIX Pa3INdHBIMHU METOJaMHU.

3. IlepeMHO)XEHHE MaTpHII.

4. BpluncieHue 00paTHOH MaTPHULIBL.

PekomermallMKM K 3amaue Ne | — pemicHre CHCTEMBI IMHCHHBIX anreOpandeckux ypasHeHuid (CJIAY) 6onpmioin
pasmepHocTi. Martpuma ko3dduimentor CJIAY BrIgaeTcs mperogaBaTesieM HITH CO3aeTCsl CAMOCTOSTEIHHO C
ncnonp3oBanueM mmporpammel GenSLAU, popmupytomieit 1160 TEKCTOBBIH, MO0 OMHAPHBIHN (aiii (110 BEIOOPY
CTyZeHTa). M1 B TOM U B IpyTOM ciydae IEpBEIM JJIEMEHTOM (paiina SBIsIeTCS pa3MepHOCTh MaTpHUIs! N, ciemy-
fore N rpymi 351ieMeHToB coiepkat N+1 ducio ¢ miaBaroiei Toukou, u3 KOTOpbIX nepBbie N uuces — 3To
KOA(GHUIAEHTH COOTBETCTBYIOIICH CTPOKH MaTPHIIH, a TOCIeTHEe — CBOOOIHBIN WICH 3TOH cTpoku. B OuHap-
HOM (hopMaTe KaXXIbIM dJIEMCHTOM SIBISICTCA 4-X OaliTHOE BEIIECTBCHHOE YHCIIO, pa3JenuTeci HeT. B Texcro-
BOM (popmate pazaenuTeneM MEexXIy 3JIeMEHTaMU SBIsETCs CUMBOT npobena (¢ kogom 0x20), a B kauecTse pas-
JIENUTENSI MEXTy TPYITIaMH 3JIEMEHTOB HCIOJIb3YETCS TIOCIEA0BaTENHHOCTE CUMBOIIOB ¢ kojamu 0x0D, 0x0A
(mepeBox cTpoKH, BO3Bpat kapeTkn).Ha kaxmyro paboTy cTyneHTy BBIIAETCS PEKOMEHIYEMBIH HHINBUAYAIb-
HBII BapHaHT pazoueHus MaTpuips! kodpduiuentoB CJIAY mexay BeTBSIMU MapajuiebHON MPOrpaMMBI.

Kpumepuu oyenxu

Bun koHTpOIIS MuHHMAaIBEHOE KOJTHYECTBO MakcuMaabHO€E KOJIHYECTBO
0ajuIoB 0aioB
Jlaboparopnas paboTa 18 30
Hroro 18 30




MuHucTepcTBO HAyKH U BhICIIEro oopa3oBaHusi Poccuiickoit denepanuu
HuwxHexkaMCKkuil XUMUKO-TEXHOJIOTHYECKUN HHCTUTYT (uiua)
(benepabHOTO roCyAapCTBEHHOTO OIO)KETHOTO 00pa30BaTEIbHOTO YUPEKACHUS

BBICHICTO 06p330BaHI/I$[

«KazaHCkui HAaMOHAIBHBIN UCCIIEA0BATEIIbCKUNA TEXHOJOTHYECKUN YHUBEPCUTET

®daxysbTeT HHPOPMALUOHHBIX TEXHOJIOT U
Kadenpa nnpopManmoOHHBIX CUCTEM M TEXHOJIOTHI

Hamnpasnenue noarorosku 09.03.02 «MudopmaimoHHbie CHCTEMBI M TEXHOJIOTHI

KoMrutekT 3agannii 171 BEITIOTHEHUS pacdeTHO-TpadhuIecKuxpadboT
M0 TUCLUIUIMHE «APXUTEKTYpa BEIUUCIUTEIBHBIX CUCTEM)

Opranu3oBaTh U BBITIOJIHUTH pacyeT Mmoka3arenei
1. AccouuaTtuBHOTO Mpoueccopa.
2. KomnseiiepHoro mnpoueccopa.
3. MarpuyHoro npoiieccopa.

Kpumepuu oyenxu

Bupg xoHTpONIS MuHMMaIbHOE KOJTMYECTBO MaxkcumanbHOE KOJTHYECTBO
OannoB 0anioB
PacuetHo-rpaduueckas pabora 18 30
Hroro 18 30




MuHucTepcTBO HAyKH U BhICIIEro oopasoBanusi Poccuiickoit denepanuu
HuxnexkaMCKkuil XUMUKO-TEXHOJIOTUYECKUN MHCTUTYT (huiua)
benepanbHOro rocy/1apCTBEHHOTO OFOJIKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIETO 00pa30BaHUs
«Ka3zaHCckuii HallMOHATBHBIN UCCIE0BATENBCKUA TEXHOJIOTUYECKUM YHUBEPCUTET

dakyapTeT HHPOPMALIMOHHBIX TEXHOJIOTUN
Kadenpa nnpopMaimoHHBIX CUCTEM U TEXHOJIOT U
Hanpasnenue noarorosku 09.03.02 «MHpopManmoHHbIE CUCTEMBI M TEXHOJIOTUU»

Kowmriext OK3aMCHAITMOHHBIX TCCTOBBIX BaI[aHI/Iﬁ
10 AUCHUIIIINHC «ApXI/ITeKTypa I/IH(bOpMaHI/IOHHBIX CHCTCM»

Bapuanm 1.

1. Yem xapakTepu3yeTcss MHOTOIPOIIECCHOCTH (Cconcurrency) B KOHTEKCTE MapajuIeNbHBIX BRIYHCICHUI?
obecreueHue MUHIMAJIBHOTO BPEMCHHU BBITIOJIHCHUA O,Z[HOﬁ IIporpaMMBblL

MIEPBUYHOCTH MPOIYCKHOH CIIOCOOHOCTH

He TpebyeTrcst obecreueHre MakKCUMAaTLHOW W30JISIIIK TTPOIIECCOB IPYT OT ApyTra

obecreueHre Kak MOKHO 0oJiee PaBHOMECPHOTO pACTIPCACICHUA PECYPCOB MEXKIY IMponeccaM

2. B Kakux cuTyarusx MOXeT OBITh peali30BaH NCTUHHBIHN ITapajuIeTn3M BEIUHUCICHUH?
BBIYHCIICHUS TIPOU3BOAITCS Ha DBM ¢ oHOSEpHBIM TIpolieccopoM B MHoro3aaagHoi OC
BBIYMCIICHUS MTPOM3BOAATCS Ha OBM ¢ ogHOsIEpHBIM TIpoIieccopoM B oHo3anagHoit OC
BBIYKCIICHUS IPOU3BOIATCS Ha MHOTOIIPOIIECCOPHOM YCTPOCTBE

JUTSL BBIYMCIICHUH IPUMEHSIETCS IPOLIECCOP, TOANCPKUBAIOIIHN (HU3NUECKYI0 BEKTOPU3ALHIO

3. Kakoii n3 pexxuMoB BbIYUCIIEHUH [TOJIEPKHUBACT KIACCHYECKUH 10CiIeJ0BaTeIbHbINA KoMbloTep ¢poH Heiimana?
00paboTKa HECKOJIBKUX HHCTPYKLMH U OJJMHOYHOI'O DJIEMEHTA JIAHHBIX B KQXK/bIi MOMEHT BPEMEHU

00paboTKa OZMHOYHOM MHCTPYKLUH U HECKOJIBKHUX OTOKOB JAHHBIX B KaX/IbIi MOMEHT BpeMeHU

00paboTKa OJUHOYHOM MHCTPYKLIMHU U OJJUHOYHOTO 3JIEMEHTA JAHHBIX B KAKIBIH MOMEHT BPEMEHU

00paboTKa HECKOJBKUX MHCTPYKLMH M HECKOJIBKUX IIOTOKOB IAHHBIX B KaXKbIii MOMEHT BPEMEHHU

4. CUMMETpUUHBIA MYIBTUIIPOLECCOP XapPAKTEPU3YETCA

OJHOPOIHBIM JOCTYIOM K HaMSTU BCEX IPOLECCOPHBIX YCTPOICTB

JOCTYTIOM K2)KIIOTO IIPOIIECCOPHOT0 YCTPOICTBA K OTACTBHOM YacTH (DM3UYECCKU paclpeaeICHHOMN MaMsTH
HEOZHOPOAHBIM JIOCTYIIOM K IIaMSITH BCEX MPOIECCOPHBIX YCTPOICTB

OJTHOPOJIHBIM JJOCTYTIOM YacTH MPOIECCOPHBIX YCTPOUCTB K HacTH 0OIIeH maMsTu

5. Kakue ¢pakTopb! MPensTCTBYIOT MOMYYCHUIO PE3YNIbTaTa ¢ 0XKHIAEMON TOYHOCTRIO MPH paciapauieIMBaHuu apud-
METHYECKUX PACUETOB?

MaIlIMHHAsT OTIEPaIlHs CIOKEHUsI YKCell He 00J1a/laeT CBOMCTBOM KOMMYTATHBHOCTH (TIOPSIZIOK CIOKEHHS ABYX YHUCEIT
BaXCEH)

pacnapasuieJIeHHbIE alTOPUTMBI PEATU3YIOTCSl Ha OJHOSACPHOM IpoLeccope

MallHHAs OTepalis YMHOXKEHHS Yncesl He 001a1aeT CBOMCTBOM acCOLMAaTHBHOCTH (BayKCH MOPSAOK ITEPEMHOKEHHS
TpEX Yucen)

MaIlIMHHAs OTIepalis YMHOXKEHHS Yrcesl 001a1aeT CBOWCTBOM KOMMYTAaTHBHOCTH (TTOPSIIOK MIEPEMHOKEHUS JIBYX UH-
cell He BaXKeH)

6. Kakue 13 npeiokeHHBIX CTpaTeTuil pacapajUIeInBaHUs allTOPUTMA HAXOXKICHHUS CPETHET0 apru(hMETHISCKOTO
nocienopareabHocTy U3 1000 yricen KOppeKTHbI?

MOCJIEIOBATEIFHOCTE pa30UBaeTCs Ha 4 4acTH, SJIEMEHTHI B KAXKIOW YacTH CyMMUpYIOTcs U aeisrces Ha 1000 Ha ot1-
JIETbHOM TIPOLIECCOPHOM YCTPOWCTBE, MOTYICHHBIC 3HAYEHUS CKIIQJBIBAIOTCS HA OJHOM IPOIECCOPHOM YCTPOWCTBE H
nensaTcs Ha 4

[IOCTIEIOBATENbHOCTE Pa30MBaeTCs Ha 4 paBHBIE YaCcTH, JIEMEHTHI B Ka)KJJOH 9aCTH CyMMHUPYIOTCS, OTy4YeHHBIE 3Ha-
YeHUs CKiabiBatoTcs 1 Aenstcs Ha 1000 Ha 0JHOM IPOLIECCOPHOM YCTPOUCTBE

MOCIIEIOBATEILHOCTh Pa30uBaeTCs Ha 4 paBHBIC YaCTH, DJIEMEHTHI B KaXKI0H YacTH CYMMUpPYIOTCA U Aensarcs Ha 1000
Ha OTJICTILHOM TPOIIECCOPHOM YCTPOWCTBE, TTOyYSHHBIC 3HAUCHHS CKIIa/IBIBAIOTCS HAa OJTHOM ITPOIIECCOPHOM YCTpPOii-
CTBE



MOCJICTOBATCIILHOCTE pa30UBacTCs Ha 4 paBHBIC YaCTH, HAXOJHUTCS CPCIHEE apHU(PMETHUCCKOC KAXKI0M YacTH Ha OT-
JIEIEHOM TIPOIIECCOPHOM YCTPOMCTBE, MOJTyYCHHBIC 3HAUCHUS CKITaIBIBAIOTCS Ha OJJTHOM IPOIIECCOPHOM YCTPOUCTBE U
nenstest qa 1000

7. BeibepuTe yCIOBUS PEANU3yeEMOCTH PACIIMCAHUS TTAPaJIENBHOTO aJITOPUTMA.

Ha Ka)kJIOM BBIYMCIHUTENILHON €IMHHUIIE BCE ONEPaIlUU BBHITOIHSIIOTCS OJIHA 3a JIPYTOi

KOJIMYIECTBO OTEPAITHi, BEITONHSIONINXCS Ha KAKIOM BEIYMCIIUTEILHOM YCTPOWCTBE, MOCTOSHHO
BBIYHCITUTEIBHEIE YCTPOMCTRA, BHIMOJTHAIONIME PasHBIE OMEPALUH, HE MOTYT 0OMEHHBATHC HH(GOPMAIIMEH MEKITY
coboit

Ka)/asl Omepalys BBIIONHACTCS He 60jiee YeM Ha OJTHOM BBIYHCIHUTEILHOM YCTPOKUCTBE

8. Uro Ha3bIBaeTCs JUIMHOM KPUTHYECKOTO YTH B Tpade, NPeICTaBIsIONIeM HEKOTOPBIH NapajliebHbIA anroputm?
JUIMHAa MAaKCUMAaJIbHOTO IIyTH B rpage

MaKCHMallbHasl JIMHA ITyTH B rpade, COCTOAIIEro U3 OJHOTUIIHBIX OIepaLui

cpenHss BbICOTa rpada aaropurMa

IuaMeTp rpada aaropuTMa, ONpPeIeIIIONIINT MUHIMAIbHO TEOPETHUECKI-BO3MOKHOE BPEMSI BEIITOTHEHHE aJITOPUTMA

9. UeM xapakTepH3yeTcsi yCKOPEHHE [apauielIbHOTrO anropurma’?
MUHHMAJIbHOE BPEMsI BBIIIOJHEHHS [I0CJIEA0BATEIILHOIO allrOPUTMa
OTHOIIICHHE KOJTHYECTBA MPOILIECCOPOB K KOIMYECTBY MTOTOKOB UCITOTHEHUS
MHUHUMAJILHOE BPEMsI BBITTOJHEHSI MApaJUICIbHOTO aJIrOPUTMAa

pa3MEp BXOAHBIX JaHHBIX

10. Yro Takoe 3¢ (eKTHBHOCTH MMapalIeIEHOTO aIropuT™Ma?

OTHOIIEHHE YCKOPEHUS AITOPUTMA K KOJIMYECTBY TPOIECCOPOB

MIPOM3BEICHNE MUHUMAaJIHHOTO BPEMEHH BHITTOITHEHUS [TApAIJIEIBHOTO AITOPUTMa M KOJIMYECTBA MTPOIIECCOPOB
OTHOIIIEHNE pa3Mepa BXOIHBIX JaHHBIX K pa3Mepy BBIXOTHBIX JaHHBIX

CyMMapHO€e BpeMsl, 3aTpadiBaeMoe BCeMH MIPOIIECCOpaMH Ha BBITIOTHEHUE alTOPUTMA

11. BeibepuTe BepHbIE YTBEPIKICHUS.

YCKOPEHHE IPOrpaMMBbl C ITOMOIIBIO MTAPAIUIEIbHBIX BHIUUCICHUH 3aBUCHUT TOJIBKO OT KOJIMYIECTBA BBIYUCIUTEIBHBIX
y3JI0B

CyMMapHO€ BpeMs BBIIIOJIHEHU TapaJUIeIbHON 3a/laudl He MEHbIIE BPEMEHH BBIIIOJIIHEHUS CaMOT'0 JUIMHHOTO TI0CIIe-
JIOBaTEIbHOTO (hparMeHTa

B pPEaJbHBIX 3aa4ax 100aBICHNE HOBBIX MPOLECCOPOB MOXKET YBEIUYMBATH BpeMs pacyera

B peaJIbHBIX 3aJa4aX YCKOPEHHUS POIPaMMBbl C IOMOIIBIO IIapajllebHbIX BEIYUCICHUIT Hellb3s 10OUThCs 100aBiie-
HHUEM BBIUHCIUTENbHBIX y3JI0B

12. Kakue yactu IIpOTrpaMMEI ABJIAIOTCA HOCJ'Ie,HOBaTeJ'ILHLIMI/I?
YTCHHUC BXOOHBIX JaHHBIX C XKCCTKOT'O AHUCKa

3aIlliCh BBIXOJHEBIX JaAHHBIX HA HCCKOJIBKO KCCTKHUX NUCKOB
CUHXPOHU3al s B napannenLHoiz'I nporpamme

KpUTHUYCCKadA CCKINA B HapaJ'IJ'IeJ'ILHOﬁ nporpamme

13.Haiiaure cornacHo 3akoHy I'ycTaBcoHa yCKOpeHHE MaclITaOMpOBaHUsI HEKOTOPOW MapauieIbHOM MPOrpaMMBl,
€CJIM M3BECTHO, YTO BpeM ITOCIICIOBATEIHHOM YacTr porpaMMbl pasao 1000Mc, BpeMs 9acT mpoTrpaMMBI, KOTOpast
MOJeT OBITH pactmaparneneHa, pasHo 100mc, konmmgecTBo mporieccopoB paBHO 10. OTBET OKPYTIHTE IO OECSTHIX.

14. Hatigure cornacHo 3akoHy ['ycTaBcOHa yCKOpEeHHE MacIITaAOMPOBaHUSA HEKOTOPOH MapauIeIbHOM TPOTrpaMMEl,
€CJIM U3BECTHO, YTO BpeMs MOCIIEA0BATENbHOM YaCTH IporpaMMel paBHo 900Mc, Bpemst 4acTH MPOrpaMMBbl, KOTopast
MOXeT OBITh pacnapaieinena, paBHo 300Mc, KOJIMYECTBO POLEcCCOpoB paBHO 9. OTBET OKPYIIIUTE 1O NECATHIX.

14. Haiinute cornacHo 3akoHy ['ycTaBcOHa yCKOpeHHe MacIITAOUPOBAHUSI HEKOTOPOH MapauieIbHON IPOrpaMMBl,
€CJIM U3BECTHO, YTO BpeMs IIOCIIeI0BATENIbHOM YacTH nporpamMMbl paBHO 800Mc, BpeMsl 4acTH IPOrpaMMbl, KOTOpast
MOJKeT OBITh pacmapaineneHa, paBHo 100Mmc, konudecTBo mporieccopoB paBHO 10. OTBET OKPYTIHUTE A0 OECIATHIX.

15. KakoBbI MPUHIMIIB OPTaHU3AIHMN PACTIPEAETICHHOMN MaMsITH ¢ €IUHBIM aIPeCHBIM IPOCTPAHCTBOM B MYJIBTHIIPOLIEC-
COpHOH cucteme?

BCC aJ[PeCHOE MPOCTPAHCTBO JACITUTCS Ha 00J1aCTH, COOTBETCTBYIOIIUE OTACIBHEIM IporieccopaM. OIHAKO €CITH O IIH
MIpoIIecCcop OOPATHICS 10 apecy MaMsITH APYTOro IPoIeccopa, TO 0OMEH MPOU3BOIUTCS C TIOMOIIBIO CIICITHATHHOMN
npoueaypst OC

€IMHOE AJIPCCHOC MPOCTPAHCTBO 03HAYACT OJMHAKOBYIO JJISI BCEX MPOIICCCOPOB aIPECAIUIO PACTIPEICIICHHON TTaMSITH



€/IMHOE a/IPECHOE MPOCTPAHCTBO JICIIMTCS HA 00JIACTH; KaX/[ast 00JIacTh 0TOOpakaeT aJjpecHOE MPOCTPAHCTBO COOT-
BETCTBYIONIETO Mporieccopa. Ecim onH nporieccop HCNOIb3yeT apec MaMsaTH JPYroro nporeccopa, To aBToMaTHye-
CKH MHUITUHPYETCSI 0OMEH, KOTOPHII HeT HEOOXOAMMOCTH MPEAyCMaTPUBATE TIPOTPAMMHO

16. IIpocnemTe nconb30BaHNe 0a30BBIX PETUCTPOB B HEPAPXIUECCKOM (CTEKOBOI) CTPYKTYpE MPOTPaMMBI ITPH 3aJaHHOM
TOPSIZIKE BIIOKEHHOCTH TIporieryp. CKOTbKO 6a30BBIX PETHCTPOB MCMOIB3yeTCs pH cuere? KakoB MakCHMaTbHBIH JIeK-
cukorpaduyeckuil ypoBeHb?
MIPOU30MIET MpepbIBaHHUE M3-3a HEJJOMYCTUMOCTH NMOA00OHON CTPYKTYPBI
MIPOU30HJET MpepbIBaHUE MO 3aALUKINBAHUIO
6a30Bblii peructp Bl «cmoTpur» Ha o6nacTs akTuBaumu npoueayps! A. ITociie moBTOpHOTo 3amycka pekypcHB-
HOH IpoIelyphbl A Ha ee HOBYIO 00J1aCTh aKTHBALMH OyeT «cMOTpeTh» 0a30oBbiii peructp B2 u .. [locnen-
HUll, -1, 3aIycK npoueayps! A JOJDKEH JIOBEPIIUTh ee BblinosiHeHue. To ecTs, B Hell 3ammyctutcs npoueaypa C,
Ha 001aCTh aKTUBALMU KOTOPOH OyZeT «cMOTpeTh» TOT ke 0a30BbIi peructp Bn. Jlanee npoaoinkuTes BIION-
HEHHE IIPOLEeAypbl A MPEAbIIYIIEro 3aycka, Ha 00J1acTh aKTUBAL[MU KOTOPOH «CMOTPUT) 0a30BbIH PErucTp
Bn-1. B Heii 3amyctutcs npouenypa C, Ha 00J1aCTh aKTUBAIIUH KOTOPOH OyIeT «CMOTPETHY TOT XKe 0a30BBIH
PEerucTp u T.1

17. i maHHOTO apr(METHIECKOTO BEIPaKCHHS COCTABBTE MPOTpaMMy B Oe3aQpecHOM CHCTeMe KOMAH U [T aBTOMa-
THUYECKOTO paclapauleIMBaHNs IEPEBEANTE €€ B TPEXaAPECHYIO CHCTEMY KOMaH/. JIJTMHa CIIMCKa CBOOOIHBIX PETHCTPOB
paBua 6. A=(a+b)UcU(d+e). KakoBa airHa mporpaMMsl B TpEXaapECHbIX KoMaHaax? [IpuBeauTe TEKCT CeAbMON KOMAaHIbI

8 xomanm,+ 16 rl r2

9 xomang,Cu e rl

10 xomang,Cu d r6

19. CKoTbKO ¥ B KaKNX KOMOMHANUMSIX (GPUTYPUPYIOT TTOTOKK KOMaH/I M TOTOKH JIAHHBIX TPH KJIacCHU(DUKAIINKN apXUTEKTYp

BC?
HCTIONB3YIOTCS Bce 4 BO3MOkHBIC kKoMOuHanmu: SISD, xapakrepusytomas mukpornporeccops INTEL; SIMD,
xapakTepusyromas marpuunsie BC; MISD, xapaktepusytomias BeKTOPHbIE U BEKTOPHO-KOHBEHEPHBIE CHCTEMBI;
MIMD, xapakTepusytomas MyJIbTUMUKPOIPOLECCOPHBIC CUCTEMBI
UCTIONB3YIOTCS Bee 4 Bo3MoxkHble komOuHam: OKO/I, xapakTrepu3yromas TpaguLHOHHbBIE «CKAJISIPHBIS) MPO-
neccopsl; OKM/I, xapakrepu3syroiias BEKTOPHbIE, MATPUIHBIE U JPYTHE IPOLECCOPBI ¢ MHOTUMHU HCIOTHNUTEb-
HeIMHU ycTpoiicTBamu; MKO/I, xapakTepu3yromnas BEKTOPHO-KOHBEHEPHBIH CII0CO0 BBIMOTHEHUS ONepaIii Uin
KOHBeilepHbIi criocod BeimonHeHus nporpamm; MKM/I, xapaktepusytomas MHOTonpoueccopasie BC
ucnonb3yrores 4 Bo3moxkubie komOuHamu: OKO/JI (SISD), xapakTepu3yromas «CKaJsIpHbIe)» MIPOIECCOPHL;
OKM/] (SIMD), xapaktepusyolias BEKTOpHbIE, MATPUYHEIE U BeKTOpHO-KoHBelepHpie BC; MKO/[ (MISD),
xapakrepu3youias nnorokoyo (dataflow) apxurexrypy; MKM/[ (MIMD), xapakrepu3yolias MHOTOIIPOLIEC-
copuble BC Ha o0mieii onepaTuBHON maMsaTu

20. ITouemy cxema dataflow orHocuTes k «He-(oH-HeliMaHOBCKUMY apXxuTekrypam?

notoMy uto ®on HelimaH ee He pa3zpabaThiBal

MIOTOMY YTO OJJHO «y3KO€ MECTO» — CUETUHK KOMaH]] 3aMEHEHO APYTUM «Y3KHM MECTOM» — KOMMYHHUKaIHOH-

Hot ceTpto BC, re mpobieMy JOCTHKEHUS BEICOKO MPOM3BOANTEIHHOCTH 00OMeHa yiaeTcst 3(h(eKTUBHO pe-

AT

13-3a OTCYTCTBHUS CUCTUYMKA KOMAH/I, XapaKTePU3YIOIMIETo paHHue «KIacchuieckney Moienn OBM
21. TIpousBeute 0OOCHOBAHKE MPEAITOYTUTEINHEHOM (POPMBI TIPECTaBICHHS aITOPUTMa JUTS ONTHMH3AIMA MPOTPaMMBI
BC, ynpaBnsiemMoii B kKaxkioM TakTe. Kaknm pekoMeHaamsM HeoOX0/IMMO cIie/IoBaTh pH 00paboTke MaccuBa?

HE CJIE/IyeT TMOJIb30BAThHCS ATOPUTMaMK 00pabOTKHU 3JIEMEHTOB MAcCHBa, €CITM OHHM HE PaciapalieInBalOTCs
MIPEIYCMOTPEB OTHOBPEMEHHYIO 00paboTKy OoJiee 0THOTO IIEMEHTa MacCHBa, CICIYyeT OpTraHn30BaTh KOHBEHep
9TOI 00paboTKH

HEOOXO0AMMO TIPETyCMOTPETH OJJHOBPEMEHHYIO 00paboTKy O0Jiee 0JJHOTO 3JIEMEHTa MacCHBa

22. JIpa mporieccopa KOMMYTALHH OJHOBPEMEHHO HAYWHAIOT BHIIOJIHSTE IPOTPAMMBI B BUPTYAIBHBIX aIpecax peruaro-
IIero moJi. CocraBbTe mad MporpaMmbl UX COBMECTHOT'O BBITNTOJIHCHHUS 0 TaKTaM, IPEACTABHUB, KaK aﬂpeCHbIﬁ reHeparop
npenyaraet uMm ¢pusndecKue aapeca OypepHbIX perucTpoB

1Yabv12+v1v3v23Uv2ev31+dfv12:vl1Lv23Uv2kv3
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)
19ab(1,1)2+(1,1)(3,1)(4,1)39(4,1)e(1,2)1+df(2,1)2:(2,1)L(1,2)3U(1,2)k(2,2)

1Y9ab(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 moMompslo ImTHaApecHol KoMaH sl if-then-else cocTaBbTe IporpaMMy KOMMYTAIMHN JUTS CYETa 3HAYCHHS BBIpaXKe-
HUS:

X = bUif (d+ ¢) >a then if e >b then A else B else 0

1+dc(1,1)2YCJleb(2,1)



AB
3VCII(1,1)a(3,1)

2,10
44b(3,1)(4,1)
1YCJleb(1,1)
AB
2+dc(2,1)3YCII(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. Y10 MoHUMAETCs MO/ NapaJlIeIbHBIMU BBIYUCICHUSIMU ?
25. CxeMBI MHOTOIIPOIIECCOPHBIX CHCTEM C OJHOPOIHBIM H HEOJHOPOIHBIM JOCTYIIOM.

26. PaccmotpmuM 3agauy nepemHoxkeHns MaTpuil. [1ycTs pasmep nepemaoxaemoit marpuusl 200x200. Ha Berauciu-
. -7
TENBHOM CUCTEME BCE OTICPAIINH CIIOKCHUS U YMHOKCHHS BEITTOHSIIOTCS OJMHAKOBOE BpeMsi | — = HceK. JlaTeHTHO-

e cern ¥ — D00 geex. [MpomyckHas ciOcOOHOCTH CETH g =50 Mbaiit/cex. DNeMeHThI MATPUIIHI UMEIOT
tun double u 3aHnMaroT W = 8 Oaiit. Ecnu npu pacmapaiieTMBaHUU HCITONB30BaTh anroput™ dokca, yemy OyaeT
paBHa TeopeTuueckas 3G (HEeKTHBHOCTh MPU MCIOIB30BAHUH 4 MPOIIECCOPOB:

0,55

0,77

0,98

27. PaccMoTpHM 3a7ady ONCKA PEIICHUS CHCTEMBI IMHEWHBIX YpaBHEeHHH. I1ycTh pa3mep MaTpHIbl CHCTEMBI JITHEH-
HbIX ypaBHeHui 100x100. Ha BEIUMCIUTENBHON CUCTEME BCE ONEPALUHU CIIOKEHHSI U YMHOKEHHS BBIIIOJIHAIOTCS OJIU-

HAaKOBOE BpeMsi | — 2 hcex. JlatentrocTH cetn ¥ = ) Heex. IIpomyckHas cIOCOOHOCTH CETH g = 500
Moaiit/cex. DneMeHTbl MaTPULIbl CUCTEMBI JIMHEHHBIX ypaBHeHui uMeroT tui double v 3anumatot w = 8§ Gaiit. Eciu
IIPU pacrapaieTuBaHHK alrOPUTMa CONPSIKEHHBIX IPAJUEHTOB UCIIOIB30BATIOCH 4 IpoLeccopa, TO Kakoe B 3TOM
Clly4yae JIOCTUTaeTCsl TEOPETHUECKOE YCKOPEHHE:!

3,1

1,5

0,3

28. [lns pa3oueHus rpada Ha k gacteli B MeTo/ie OMHAPHOTO JECHHS ISl PELICHHS 3a1a49H ONTHMAIIBHOTO pa3elie-
HUs TpadoB HEOOXOAMMO BHITIOTHUTH:

k-1 nenenue rpada momosam

k/2 nenenwii rpada momomaam

29. log2k nenenuii rpada momoiam

TOmnoIOTHS OMHBIN Tpad) CETH KIaCTEPHOM BBIYMCIUTEIBHON CHCTEMbI MOXET UMETh OTPaHUYCHUS Ha:
OJTHOBPEMEHHOCTh BBITIOJIHEHHST KOMMYHHUKAITHOHHBIX OTIepaIlnii

MaKCHUMAITbHBIN pa3Mep COOOIICHHUI, OTCHUIACMBIX MO CETH

KOJINYECTBO MPOLIECCOPOB B CETH

30. OyHkUsA OJIOKUPYIONIETO OKUIAHUS 3aBepIeHust ofHOT0 oOmMeHa B MPI HazbiBaeTcs:
MPI_Wait

MPI_Waitall

MPI_Waitone

31. Tpu cxembl pacnapauieTUBaHus AITOPHTMA OBICTPOI COPTUPOBKHU Pa3IHYAFOTCS:
cTparerveit BbIOOpa BeylIero sjJeMeHra

CHOCOOOM PACCHUIKU BEIYILEr0 MJIEMEHTa OCTallbHBIM IIPOLECCOpam

cTpaTerueil BpI0opa BeIyIero mporecca

32. [1n4 ompeesieHus yIiia MoBOPOTa B PEKYPCHBHOM MHEPIIOHHOM METOJIC JICIEHHUS MOI0IaM IIPH pelIeHUH 3aJaun
ONTUMAITEHOTO pa3jiesieHus rpad)oB, UCTONIb3YETCS:
IJIaBHAs MHEPIIMOHHAS OCh CETH



KpUBLIC HeaHo, MOCTPOCHHBLIC HAa OCHOBAHWU CCTU
HEHTP MacC 3JICMCHTOB CETU

33. Tlon xoyeKTUBHBIMHU omieparusiMu B MPI monmumaroTcst:

ornepaiuu nepeiady JaHHBIMHY, B KOTOPBIX MPUHUMAIOT Y9acTHE BCE MPOIIECCH CTOIb3YEMOT0 KOMMYHHKATOpa
ornepanuu Haj rpynmnamMu mpoleccoB

onepanuy HaJl KOMMYHUKAaTOpaMu

34. B pe3yibpTaTe BEIIOTHECHUS OHOM HTEPAIMH MapaLICIIEHOTO ATOPUTMa OBICTPOI COPTHPOBKHU HCXOTHOEC MHOMKE-
CTBO IPOLIECCOPOB pa3AeisIeTcs Ha:

JIBa [OJIMHOKECTBA [IPOLIECCOPOB 110 p/2 MPOLIECCOPOB B KAKIAOM U, TAKMM 00pa3oM, UCXOIHbIA N-MepHbIi rurnepkyo
TaKKe OKa3bIBASTCs pa3jieIeHHbIM Ha JiBa runepky6a pasmepHoctu N-1

N HOAMHOKECTB MPOLECCOPOB U, TAKMM 00pa3oM, HCXOAHBIH N-MepHBIH runepky0 Taioke OKa3bIBaeTCs pa3ieIeHHBIM
Ha N runepky0OB MEHbIIEH pa3MepHOCTH

JIBA TIOJIMHO>KECTBA MIPOLECCOPOB IO p/2 MPOLECCOPOB B KAYKIOM M, TAKHUM 00Pa30M, UCXOAHBIH N-MepHbIil runepkyo
TaKXe OKa3bIBaeTCs pa3delICHHBIM Ha JIBa runepkyoa pazmeproctu N/2

35. KomOMHATOpHBIE METOIBI PEIICHHS 3a1a4l ONTUMAILHOTO pa3aelicHIs rpaoB OOBITHO 00CCIICIHBAIOT:
Oosiee cOarraHCUPOBAaHHOE pa30OKUeHHe 1 MeHbllee HHPOPMALMOHHOE B3aUMO/IEHCTBHE TI0JIy4SHHbIX HOACeTe!
MeHee cOajaHCUpPOBaHHOE paz0ueHue 1 Oolibliee HHGOPMALMOHHOE B3aUMOICHCTBUE [TOJYYEHHBIX M0JICEeTel
Oosee OBICTpPOE peLICHUE IOCTABICHHO 3a1aun

36. Oneparus MUPOKOBEIMATEIBHON PACCHUTKH JAHHBIX 3TO:

oTmepanys PacChUIKN 3HAYCHUN BEAYIIIUM IIPOIIECCOM BCEM OCTANBHBIM MPOIIECcam, BCE MPOIIECCH MOIYYaOT PACCHI-
JlaeMble JAHHBIE IEJTMKOM

oTieparys PACChUTKH 3HAUECHHI BEYIIIMM MPOIIECCOM BCEM OCTABLHBIM MPOIEccaM, BCE MPOIIECCHI MOTYYa0T YacTh
MCXOJIHBIX JTAHHBIX

OTIepaIysl PACCHUTKH Pa3TUUYAIONIMXCS 3HAUCHUI BETYIIIM TIPOI[ECCOM BCEM OCTABHBIM MPOIIECCaM

37. 1nsg noanep>KKu YIopsiA0UeHHOCTH B XOZ€ BHITIOJHEHHS alrOpUTMa 0000IIEeHHOH OBICTPOI COPTHPOBKH MPOLIEC-
COPBI TOJDKHBI BBITOIHATB:

OIepaLyIo CIUAHUSA YyacTel OJIOKOB, MOy4aeMbIX I10ciIe 0OMEHa JaHHBIX MEXY IIPOLECCOpaMH

OIlepaLyIo pa3zielieHns] 4acTeil OJI0KOB, OIyYaeMbIX I1OCIIE CIUSHUS

olepawnyio BIOOpa CPeJHEro 3JIEMEHTa II0CIe CIUSHUS YacTeil 6JI0KOB

38. IIpoTsxeHHOCTH Tpou3BoaHOro THIa B MPI 310!

pa3Mmep namsTy B 0aiTax, KOTOPBIA HYKHO OTBOJAUTH JIs OJHOTO 3JIEMEHTa PACCMATPUBAEMOr0 THIIA
YHuCJIO 6aﬁTOB, KOTOPBIC 3aHUMACT OAWH JJIEMCHT JaHHBIX paCCMaTpUBaAE€EMOI'0 THUIIA

CMeEIIIeHHE [IePBOTo OaiiTa 3HAaYeHUI pacCMaTPUBASMOI'0 THIIA

39. H-BekTOpHBIH 1 H-HHACKCHBIH CIIOCOOBI CO3aHMs JaHHBIX OTIMYAIOTCS OT BEKTOPHOTO M HHACKCHOTO CIIOCO0O0B
TEM, UTO:

WHTEPBAIBI MEXK/IY OJIOKaMH 33/1af0TCsl B OaiiTax, a HE B DJIEMEHTAX UCXOJHOTO THIA JAHHBIX

pa3pelaT UCMOoIb30BaTh MOCIEI0BATEILHOCTh 3JIEMEHTOB HCXOAHOTO THIA, MEXK/Ty KOTOPBIMH MOT'YT OBITH OJ[MHA-
KOBBIEC TPOMEXYTKH TTAMSTH

pa3peIaT UCMOIb30BATh PA3HBIC MPOMEXYTKH MTAMATH MEX/Ty OJI0KaMu

40. Tononorus Tuma Top B MPI siBnsieTcss 9acTHBIM BHAOM TOTIOJIOTHH THIIA:
JIEKapTOBOM TOIOJIOTUH

rpacga mpou3BOJILHOTO BHIA

TIOJHEIH Tpad)

Bapuanm 2.

1. Uro npeacrasisieT coboit taskparallelism?

KOMOWHAIMS HCXOHBIX BBIYUCICHUH B 00Jiee KPYIHYI0 KOMIUIEKCHYIO 3314y

JEKOMIIO3ULHUS PEKYPCUBHOMU IIPOLIEAYPOil HCXOIHOM 3aauy Ha HECKOJIBKO 00JIee MEeJIKUX

JEKOMIIO3U LIS JIMHEHHOM IIPOLIeAyPOil HCXOIHOM 3a1au Ha HECKOJIBKO 00JIee MEeJIKMX CIUSHUE OJHOTHIIHBIX 337124 B
Goiiee KPYIHYIO C HOMOLLBIO PEKYPCUBHOMU IIPOLIETY bl

2. [TpUHIUIIBI TIOCTPOSHUS BEIYUCIUTEIIFHON CETH AT TOCTIKEHUS Mapajuiean3ma?

3. Yro moHUMaeTCs Mo MHOT'03aJIaYHBIM PEKUMOM BBITTOJITHCHHUSA HE3aBUCUMBIX yacTen HpOFpaMMBI?



4. JTns xakuX mapajuie/IbHBIX alTOPUTMOB 00paboTKa TaHHBIX MIPU PACIPEICICHHBIX BRIYUCICHUIX Ooee dddek-
THUBHA?

5. YTo mOHMMAETCs TOJT CYTIEPKOMITBIOTEpOM?

6. Kak Ha3piBaeTcs rpyrima KOMIIbIOTEPOB, 06’[)6,HI/IHéHHI>IX B JIOKAJIbHYIO CE€Th 1 CIIOCOOHBIX pa60TaTI) B Ka4CCTBC
CAWHOTO BBIYUCIUTCIBHOTO pecypca?

7. Yto Taxkoe "Beowulf"?
8. Tumsl cucrem o kinaccudukanmu OauHHA.

9. Kaxnpiif mporieccop mapauieIbHON CHCTEMBI MOJKET HCIIOIB30BATh TOIBKO CBOIO JTOKAIBHYIO ITaMATh, B TO BpeMs
KaK JIJIsl JOCTYIIa K JAHHBIM, PACHIOIAraeMbIM HA JIPYTHX [POLIECCOPax, HEOOXOIMMO SIBHO BBIIIOJIHUTh OIEPALIUH Iie-
penauu coobmenuii. O Kakoi cucTeMe UIET peub?

10. Yo moHMMAETCS MO TOTIOJIOTHEH CeTH IIepeaadn JaHHBIX ?

11. YacTHBIM ciiydaeM KaKOil TOIIOJIOTUH SBIISIETCS TOMOJIOTHS "THIepKy0" ?

12. B kakoM cirydae JBa ImpoIeccopa UMEIOT MPSMOE COSAMHEHNE MEXKTYy cOO0H B TOMOJIOTHH "THTIEPKYO"?
13. Uto 03HAYaCT MOHATHEC «CTOUMOCTE»?

14. Yto o3HayaeT MOHATHE «IHAMETP»?

15. Uto o3HaYaeT MOHATHE «CBSI3ZHOCTHY»?

16. Yro npencrapnsieT co00i JEKOMITO3ULIKMS 3aa4H C IIOMOILBIO MapajgurMel "pasznensii u Bnactyin"?
peKypcuBHOE pa3OueHHe 3aJa4r Ha OoJiee MEJIKHE TOTO0 XKe TUIIA, BIUIOTH A0 HJIEMEHTAPHBIX
pa30HeHue 3a1a4y ¢ IOMOILBIO JIMHEHHON Iponeayphl

CJIMSIHUE OXHOTHIHBIX 33/1a4 B 00Jiee KPYIIHYIO C IOMOILIBIO PEKYPCHBHOM MIPOLIEYpPhI

0eCKOHEYHOEe peKypCHBHOE pa30ueHue 3a1a4y Ha Oojiee MeJIKHe TOTO XKe THIIa

17. Kakoii TIT BRIYHCIUTEIbHBIX 3a7[a4 Ha3bIBaeTCs embarrassinglyparallel?

3a1a4u, K KOTOPBIM HE IPUMEHNMA ITapaaurma "pa3gernsii u BnacTByn"

3a7a4y ¢ OONBIINM KOJIMYECTBOM BHYTPEHHHUX CBSI3EH

Jr00BIE 33/]a4H, BBIYUCIIEHHE KOTOPBIX MOXKET OBITh PEAIM30BaHO C HOMOIIBIO TaPAIIENbHOTO AITOPUTMA
3a7a4M ¢ OONBIINM KOJIMYECTBOM BBIYHCIUTEIBHBIX 11033124, HE UMEIOIINX 3aBUCUMOCTEH MEXIy coO0i

18. B xakux ciaydasx AJst BEIYUCICHUH PUMEHSIETCSI KOHBeHepHast oOpaboTka?

JIaHHBIE MTOCTYMAIOT HEMPEPBIBHBIM OJJHOCTOPOHHUM PETYISPHBIM TOTOKOM

JIaHHBIC TTOCTYMAfOT B BUZE HECTAOMIILHOTO JIBYCTOPOHHETO MOTOKA

HaJl KaK/IbIM 3JIEMEHTOM U3 Habopa JJaHHBIX HEOOXO0ANMO TIPON3BECTH 00PaOOTKY B HECKOJIBKO CTaIMH
JIaHHBIC TPUHUMAIOTCS OJTHAX/IBI M TPEOYIOT HHAMBUIYaJIHHOTO OAX0/a K 00paboTKe U aHAIn3y

19. B xakux cirydasx A BBIYHCICHUH MPUMEHSICTCS KOOPAMHAIS Ha OCHOBE COOBITHIT?

JAHHBIE MTOCTYMAIOT B BUAE PEryIsIPHOTO OZHOCTOPOHHETO MOTOKA

TIpUMEHsEMasi CTPYKTYpa JJAaHHBIX XapaKTepU3yeTcs HEMPEACKa3yeMOCTIO B3aNMOCHCTBIS MEX/y CBOMMHU COCTaB-
HBIMH 9acTIMHU

HaJl KaKIbIM 3JIEMEHTOM M3 Habopa JaHHBIX HEOOXOANMO MPOU3BECTH 00PAOOTKY B HECKOJIBKO CTAIHH
IIPUMEHSAETCS ABYCTOPOHHUM NOTOK NaHHBIX

20. Bribepute METOABI pEIICHHsI C JIOKATBHBIMU B3aUMOICHCTBUSME MEX Ty 033 a4aMHt.
Meton ["aycca-3eiinens

meron Red-Black

PERYKIS METOJOM "pa3mersiii 1 BIacTByH"

METOJ Xa0THYECKOH penaKkcaluu

21. Yro o3HavaeT TOT (haKT, YTO COOTHOMICHHUE MEKAY BPEMCHAMH BBIYHMCICHAN M CHHXPOHU3AIINH TTPHOIAKACTCS K
€IMHUIIC B HEKOTOPOH BBIYUCIUTENLHON cucteme?
BBIUUCIICHUS B 3TOM CHCTEME HEIOCTATOYHO 3(PPCKTHBHEI



TpeOyeTcs yBelIU4YeHUE MoA3a1au
TpeOGyeTcs TOMOJHUTEIBHOE pa3JiefieHue Mo/3a1ad Ha OoJiee MeJIKHIe
BBIYHCIICHUS TIPOU3BOSTCS B ONTUMAIBLHON opme U He TpeOyIOT TOMOTHUTENHHBIX PeoOpasoBaHnit

22. B kakux cirydasix JUis BEIYUCICHUH PUMEHAETCS TUHAMUYECKOe TIIAaHNPOBaHUE ¢ OaJIaHCUPOBKOW Harpy3ku?
YHCII0 TI0/33/1a¥9 HAMHOTO OOJTBIIIE YHCIIa TIPOIIECCOPOB

KOJINYECTBO MPOIICCCOPOB B BEIYHCIUTEIIFHON CHCTEME MEHSICTCS BO BPEMCHHU

MO/3aa4¥ CHIIBHO Pa3InYaroTCs MO pa3Mepam

TpeOyeTcst paBHOMEpHAs 3arpy3Ka MpoIeccOPOB, HO BEIUUCIUTENbHASI CUCTEMA COACPIKUT PA3HOPOTHBIC MPOLIECCOPEI

23. B xakux ciydasix Ajisl BBIYUCICHUH IPUMEHSIETCS CTaTHYECKOe IJIaHUPOBaHUEe ¢ OaJlaHCHUPOBKOM Harpy3Ku?
4UCIIO [10/33]a4 HAMHOT'O 0OJIbIIIE YHCIIa IPOLECCOPOB

KOJIMYECTBO IIPOLIECCOPOB B BHIYHCIUTEIBHON CUCTEME MEHSETCA BO BpEMEHU

MEXAY [10]3a/1a4aMH BO3HUKAIOT HECTPYKTYPUPOBAaHHbIE B3aUMOAEHCTBUS

TpebyeTcsi paBHOMEpPHasI 3arpy3Ka IPOLIECCOPOB, HO BEIYUCINTENbHAS CUCTEMA COJCPIKUT PA3HOPOIHbIE IPOLECCOPBI

24. IIponsBeanute 000CHOBAHUE MPEATIOYTHTEIHLHON (HOPMBI IPEICTABICHHS aTOPUTMA IJIST ONTHMH3AIINH ITPO-
rpammbl BC, ynpasinsemoii B kaknoM Takre. [IpeacraBpTe NpeamouTHTENBHbIN P pabodNX KPUTEPHEB, IO KOTOPHIM
MIPOU3BOIUTCS BKIFOYCHHE «TOTOBBIX» KOMaHI B OPMHUPYEMOE «UIMHHOE» KOMAaHIHOE CIIOBO:

BKJIIOYEHHE KOMAHJbI B COCTaB «UINHHOT0» KOMAHTHOTO CJIOBA OTPEAEIAETCS MPEANOYTHTEIbHBIM PSIIOM KPUTE-
pHUEB: MAaKCHUMYM BPEMEHH BBITIOJIHEHHU, MUHIMYM MaKCUMaJIbHOTO BPEMEHH Hadajia BHIIOJIHEHUSA, MAKCUMYM 00b-
eMa TIOCTIeAYIONX padoT

TIOJTHOE OTCYTCTBHE MOJOOHBIX KPpUTEPHEB (Ha3HAUCHUE B MOPSIIKE CIICAOBAHMUS MTPH aHAIN3E TIOTOKA KOMaH/T) COKpa-
IIaeT BPEMS TPaHCISINAN, HE TIPUBO/IS Ha MPAKTHKE K 3HAYUTEIFHOMY CHI)KEHHIO KaueCTBA TIPOTPaMMBI

B OOJIBIITMHCTBE CITyYacB JOCTATOYHO IOJIF30BATHCS KPUTCPUEM Ha3HAUCHHUS TT0 MAKCUMAITLHOMY BPEMEHH BBITIOTHE-
HUS oTiepanuit

BKITIOYCHHE KOMAH/IBI B COCTaB «JUIMHHOT0» KOMAaHTHOTO CIIOBA OTPEICISICTCS MPEAMOYTHUTEIBHBIM PSIOM KpUTE-
pHEB: MUHUMYM MaKCHMaJIbHOTO BPEMEHH Havayla BHITIOIHEHHS, MAKCHMYM BPEMEHH BBITTOJIHEHUS, MAKCUMYM 00b-
eMa MoCJIeAYIOIIHUX paboT

25. 3aman TpexmepHsiid MaccuB A[0:10; 0:10; 0:10]. Axpec Hadana paBeH 10 (B ZecATHYHON CHCTEME CUHCIICHUA).
Haiinure anpec anemenra al4, 3, 4].

444

492

531

26. YBenuueHHe BEPIINH:

OTHOILIEHHE KOJINYECTBA BEPILHH B JIOTHYECKON U (YU3NIECKON TOMONOTHAX

MAaKCHMaJIbHOE KOJINYECTBO BepUINH (HH3HUYECKOI TOIIOIOT Y, HA KOTOpbIe 0TOOpakaeMasi BepILIHA JOTHYECKOH TO-
HIOJIOTHU

MaKCHMAJIbHOE KOJINYECTBO BEPILINH JIOTHYECKOH TOMOJIIOTHH, KOTOPEIE 0TOOpaXKaloTcs Ha OHY BEpIIUHY (H3HYe-
CKOM TOTOJIOTUH

27. B craTueckoi cxeMe nepeaun JaHHbIX:

MOMEHTHI ¥ YUACTHHKH HH(POPMAIIMOHHOTO B3aUMOJICHCTBHS (PUKCUPYIOTCS Ha dTamax NMPOSKTUPOBAHUS U pa3pa-
0OTKHM MapaieabHBIX TPOTPaMM

CTPYKTYpa OTIepaIliy Tepeladr JaHHBIX OTPEICISICTCS B XO/IC BBHITIOTHIEMBIX BRIYUCICHAN

B3aMMOJICHCTBHS MOTYT OBITh, KaK OTIPEeIICHHBI Ha 3Talle MPOCKTUPOBAHIS, TAK M OTIPESIEIATECS B XOJE BBITIOTHE-
HUSI BBIYNCCHUI

28. Ipuem coobmennii mpu nomomn Gpyakunn MPI_Recv MoxeT OBITH OCyIIECTBIICH:

0T JII000TO a/ipecara | ¢ JITOOBIM TEroM IpH yKa3aHWH CHEeNUaTbHBIX 3HAUCHUH B KaueCTBE ITapaMeTPOB BbI30Ba (PYHK-
MU

0T 1r000Tr0 axpecara, 0HAKO, Ter COOOIICHNUS TOJDKCH ObITh yKa3aH OJHO3HAYHO

OT OJJHO3HAYHO OIIPEIEIIEMOr0 aJipecara ¢ 3alaHHbIM TEroM

29. PaccmoTtpuM 3anady nepeMHOXKEHHS MaTpHUILbl Ha BekTop. [TycTs pasmep nepemHoxaemoit matpunsl 100x100. Ha
BBIYKMCIIUTENBHOM CHCTEME BCE OMEPALMU CIOKEHHS M YMHOKEHHs BBIIOJIHSIOTCS OJMHAKOBOE BpeMst T — 2 heex.
Jarenroctn cetn @ — 40 yeex. [ponyckuas criocodHocTs cetn 60 MobaiiT/cex. JneMeHTbl MaTpULbl UMEIOT

tun double u 3anuMaroT w = 8 6aiit. Eciiu mpu pacmapasuieTMBaHHH HCIIOJIb30BaTh pa3e/IeHHe MaTPHUIIbl HA CTPOKH,

yeMy OyJIeT paBHa TEOPETUYECKas CTOMMOCTD IIPH UCTIOIB30BaHUU 2 MIPOLECCOPOB:
200000000



01313412
221313412

30. PaccmoTrpumM 3aady nepeMHOKeHuUst MaTpuil. [IycTs pasmep nepemHoxkaemoit matpuirs! 100x100. Ha Berumcmnu-

. - — "}
TEJIBbHOU CUCTEME BCC ONCPAllU CIIOKCHUA U YMHOXKCHHNA BBINOJIHAOTCSA OAUHAKOBOC BPEMs " — Z Hcek. JlatrenTHO-

3 = b

et cern @ — D00 peex. IIpomycknas crtocCOOHOCTD CETH - Mbaiit/cex. DIeMeHTHI MATPHUIIHI UMEIOT
tun double u B cucteme 3aHnMarotT w = 8 Gaiit. Eciu mpu pacnapaiieIMBaHIH UCTIONB30BaTh anroput™ KeHHOHa,
yeMy OyZIeT paBHO TEOPETHIECKOE YCKOPEHHUE NP MCIIOIb30BaHNH 4 MTPOIECCOPOB:

2,5

1,5

1,17

31. PaccmoTpuMm 3a1auy [10OMCKA PELIEHUS] CUCTEMbI JIMHEHHBIX YpaBHEHUH. Pa3mep MaTpulLibl cUCTEMBI IMHEMHbBIX
ypaBHenuil 10x10. Ha BbluMCIMTENBHON CUCTEME BCE ONEPALIUU CJOKEHUSI U YMHOXKEHHS BBIIOJIHAIOTCS OJIMHAKOBOE

BpeMst T — 2 neex. Jlarenrnocrn cern @ = DU peex. [TpomyckHas cnocoOHOCTH ceTH 5 =60 Moaiir/cek. Die-
MEHTBI MATPHIIBI CUCTEMBI JINHEHHBIX YpaBHEHUH HMeroT THIT double 1 B cucTeme 3aHuMaroT w = 8 Oaiit. Eciiu pu
pacmapaieIMBaHuN adropuT™Ma ['ayca Mcmois30Banoch 4 mporeccopa, TO Kakasi B 3TOM CIydae JOCTHTAeTCs Teope-
TUYECKAsl CTOUMOCTb MAPAILIENbHOI0 AJIFOPUTMA:

1387870

2102751

1453075

32. B xy/uem ciiydae TPYAOeMKOCTb ObICTPON COPTHPOBKHU OIICHUBACTCS BHIPAKCHUEM:

y 2

1 ron”

1" rv nlogan

!l' . .”:1.21.-

33. Kakast u3 npUBEACHHBIX B JICKIIMK TOMOJIOTUi (IPH OJIMHAKOBOM KOJIMYECTBE MPOLIECCOPOB) 00Ia1aeT HAUMEHb-
IIeif CTOUMOCTBIO:

TOIOJIOTHS [TOJTHOE JBOUYHOE JAEPEBO

TOIIOJIOTUSA JABYMEPHBIH PELIETKA-TOP

TOTOJIOTHS TIOJIHBIH rpad)

34. 3agava paz/ieseHus BBIMUCIUTENbHON CeTH, Ha KOTOPYIO pa30uBaeTcs 00jacTh 00padaTbiBaeMbIX JAHHBIX, MEXKILY
HPOLIECCOPAaMU MOXKET ObITh CBEJICHA:

K Ipo0eMe ONTUMAIILHOTO pa3zieneHus rpada

K 3aJaue I0MCKa BCeX KpaTuaiiuux myrei

K 33/1a4€ HaX0XKJACHUSI MUHIMAJIbHOT'O OXBATBIBAIOILETO JICPEBA

35. Kakuie HOCTOMHCTBA M HEAOCTATKH UMEET aCHHXPOHHBIA MEXaHU3M TIepe1adur COOOICHIMH?
ACHHXPOHHBIC MEXaHU3MBI TICpeaun, Kak MPaBUJI0, MOTYT TIepeaaTh OOJBIMTUE CTPYKTYPHI JaHHBIX OBICTpEe
HEOJIOKUPYIONINE OTepaIiii MOTYT TIO3BOJIUTH COBMECTUTE TIPOIIECCHI TIEpeIaur JAaHHBIX U BEIYUCICHUI
ACUHXPOHHBIC MEXaHU3MBI Iepeaadr 0OOBIYHO MMPUBOJAT K MOBBIMIEHUIO CIIOKHOCTH MPOTPAMMHUPOBAHUS

36. [ToMrMO BBITIOTHEHHS SKCIIEPUMEHTOB B pe)XXKnMe MMHTAINH, B cucteme [lapaJlad mpemycMoTpera BO3SMOKHOCTD
[IPOBENIEHUS peabHBIX 3KCIIEPUMEHTOB B pEXXHUME YAAJIEHHOTO JOCTYNA K BBIYMCINTENbHOMY Kiactepy. Kakue Bo3-
MOYKHBI OTIEPAINH MTOCIIE BBITOIHEHHS PealbHbIX MapayIeIbHbIX BEIYUCICHUH:

CPaBHUTH PE3yIbTATHI U OLEHUTH TOYHOCTH UCTIONB3YEMBIX B CHCTEME TEOPETHUECKIX MOJieNiei BpeMEHH! BBIMIOJTHE-
HUS TTapaJuIeIbHBIX aJITOPUTMOB

OCYILIECTBUTH HACTPONKY MapaMeTpoB yJaJIeHHOTO KilacTepa

HACTPOMTH MapaMeTpbl MoJeIIeH, Ncroib3yeMbIX B cucteme [lapaJlad

37. IlycTs B pemaemMoii 3a1a4e 1ocjae[0BaTelbHas YacTh COCTABIET YEThIPE €MHUIIBI BPEMEHH, a 4acThb, JOIYCKaIO-
nIast JMHEHHOe pacnapaule]INBaHue, eCTh eIUHUIIBI BpeMeHH. Eciu nconp30BaTh 3aK0H AMIas, Kakas JJOCTHTa-
ercst 9 (PEeKTUBHOCTb, €CITU HCITONB3YIOTCS TPU BBIYUCIUTEIbHBIX 2JIEMEHTA!

1/5

7/6

5/9

38. CocenHue BEPITUHBI B KOJBIIEBOM TOTIOJIOTHH 0ToOpakatoTcs kojom ['pest:
Ha COCETHHUE MPOIIECCOPHI B TUIICPKYOE



MIPOIIECCOPBI, HAXOISIIUECS Ha PACCTOSTHUM He OoJiee 4eM 2 eJIMHUIILI B TUIIEPKyOe
Ha COCE/IHHE TPOIIECCOPHI B TOPE

39. Dram pacpeneneHus MoA3a1a4 MeX, Iy POIeCCOPaMH SBISCTCS M30BITOYHBIM, €CITH:

KOJIMYECTBO IT0/[33]1a4 COBIAIACT C YHCIIOM UMEIOMIMXCS MPOIECCOPOB, a TOMOJOTHS CETH TIepeaAayY JaHHBIX Tpe/-
cTaBJIsIeT coOOH MOJHEIH Tpad

KOJIMYECTBO IT0/13a71a4 OO0JIBIIIE YHCITa MMEIOIIUXCS TIPOIIECCOPOB, a TOTIONIOTHS CETH MepeIavn JaHHBIX MPEICTABISCT
co0o# TTONHEIN Tpad

KOJIMYECTBO IT0J[33]1a49 COBIAIACT C YHCIOM HMCIOMIMXCS MPOLIECCOPOB, a TOMOJIOTHS CCTH TIepeAayl JaHHbBIX pea-
CTaBJIsIeT cO0OI runepkyo

40. Pexxum 1iepe/iadu o roTOBHOCTH MOKET ObITh MCIIOb30BaH TOJIBKO SCIIH:

orepalus npuemMa CooOIIeH s yKe HHUIMUPOBAHA

[IPU JOCTaTOYHOM MaJIOM pa3Mepe COOOILEHH s, MEHee pa3Mepa CUcTeMHOro Oydepa

oriepaiys IIpuemMa cooOIIeH s TapaHTUPOBAHHO OyJIET 3alyllieHa 1103/1Hee MOMEHTa HavaJla repejadl CooOIeH s

Kpumepuu OUCHKU

Bun xontpons MuHMMaNIBHOE KOJIMYECTBO MakcumanbHOE KOJIMYECTBO
OanoB OanoB

DK3aMeH 24 40
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