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Ilepeuensy Komnemenyuit U UHOUKAMOPOE OOCMUICEHUSA KOMNEMEeHYUIL C YKA3AHUEM IMAN08 PopmMuposanus  npoyecce 0C60eHuUs Ouc-
YUNJIUHBL
Kommerenmus:
OIIK-3. CriocobeH caMOCTOSATENBHO peliaTh 33a4y YIpaBieHus B cpepe HAyKOEeMKHUX TEXHOJOTH U SKOHOMUKM MHHOBAIMI Ha 0a3e mocnes-
HUX JOCTHKEHUI HayKU U TEXHUKU.
WNHaukaTophl JOCTUKEHUS] KOMIIETEHIIUU:
OIIK- 3.1. 3HaeT mocienHUe TOCTHKEHUS HAYKH M TEXHUKU B CBOEH cepe nmpodeccCnoHanbHOM ASSITEIbHOCTA, OCHOBBI MHHOBAIIMOHHOTO Me-
HE/HKMEHTA, MEXaHU3MBbI YIIPaBJIEHUSI HAYKOEMKUMU ITPOU3BOACTBAMU;
OIIK-3.2. YMeer miaHUpOBaTh WHHOBAIIMOHHBIC MPOIECCHl XO3SIMUCTBYIONINX CYOBEKTOB, ME30PKOHOMUYECKUX CHCTEM M HAIMOHAIBHBIX XO-
3sCTB; OPraHU30BHIBaTh HAYYHO-HCCIIE0BATEILCKUE U ONBITHO-KOHCTPYKTOPCKUE pabOThI Ha MPEANPUATHH, ONUPAsCh HA MOCIEIHUE JOCTH-
YKEHUS HAYKU U TEXHUKH; KOOPJIMHUPOBATH Pa3BUTHE HAYKOEMKHX MPOU3BOICTB C HAYYHO-TEXHUUYECKHUM MTPOrPECCOM;
OIIK-3.2. Brnangeer mMeTofaMu IJIaHUPOBAHUS, OPraHU3aLlMN, MOTUBAIIMHM ¥ KOHTPOJIS HHHOBALIMOHHOM JEATEIBHOCTU XO3SIMCTBYIOIINX CYODb-
€KTOB, B TOM YHUCJI€ BHICOKOTEXHOJOTUYHBIX KOMITAHUN; METO/IaMU MHTEHCU(UKAIIUU PA3BUTUS HAYKOEMKHX OTpaciiel U HallMOHAJIbHBIX UHHO-
BallMOHHBIX CUCTEM.
Kommerenmus:
OIIK-9. CniocoGeH ocymecTBIATh TPOpECCHOHATBHYIO IKCILTyaTaI[MI0 000PYI0BaHMs U IPUOOPOB JIJIsl pEIICHU 3a/1a4 YIIPaBJICHUSI.
WuaukaTopsl JOCTHKEHHUS] KOMITETEHIIUU:
OIIK-9.1. 3Haer QyHKUMOHATIBHOE HA3HAYCHHE W IPUHIMIBI PaObOTHl AJIEKTPOHHO-BBIYMCIUTEIBHBIX MAIIWH, KOHTPOJIbHO-U3MEPHUTEIBHBIX
npuOOpPOB U IPYrMX TEXHUUYECKHUX CPENICTB, UCIIOJIb3YEMBIX B MPOIECCE pean3aliu yIpaBieHYeCKUX (PYHKINN; KOH(PUTYpaLUIO anmapaTHBIX
CPEZACTB U MPOTPaMMHOI0 00ecTIieyeHNs, HEOOXOIUMBIX [T PELICHU YIIPaBIEHUYECKUX 3a/1a4 B cepe Mpo(ecCHOHANBHOM NesITeTbHOCTH
OIIK — 9.2. YMmeeT sKCITyaTHpOBaTh CIECIHAIM3UPOBAaHHOE 000pYAOBaHUE W MPUOOPHI B TIpoIlecce peanu3anun mpodhecCuOHaIbHBIX YIPaB-
JIEHYECKUX 3ajiay;
OIIK — 9.3. Bnageer mpaBmiamMu npodeCCHOHATBHOW JKCIUTyaTaIlliy CHEIUaTU3UPOBAHHOTO 000PYIOBAHUS U MPUOOPOB, MCIOIB3yEeMbBIX B
paMKax peuleHMs yIpaBJIeHYECKUX 3a/1a4.



Nuaaukaropsl Jranbl (GOPMUPOBAHUS B IPOLECCe OCBOCHUS JUCHMIJIMHBI
JOCTHKEHUS Jeknun IIpakTuyeckue JlabopaTropHble Kypcosoii npoekTt HaunMeHoOBaHue ole-
KOMIIeTEHIIUH 3aHATHSA 3aHATHSA (pabora) HOYHOI'0 CPeJICTBA
OIIK-3.1 Pazgenst  nmuc- | He peaycMOTpeH | Pa3aensl  AuCIUTIIMHBL He mpexycmoTpen PacuetHo-rpaduueckue
IUIUTAHBI 1-4. | y4eOHBIM TIIaHOM 2-4. y4eOHBIM TIJIAHOM paboThI, 1a00paTOpHEIE
paboThI, SK3aMEH
OIIK-3.2 Pasgensr  nuc- | He IpeaycMOTpeH | Pasgensl  AuCHUIUIMHBI He npeaycmorpen PacuerHo-rpaduueckue
IUTUTAHEI 1-4. | y9eOHBIM TIJIaHOM 2-4, y4eOHBIM TIJITAHOM paboThl, TabopaTopHBIC
paboThI, PK3aMEH
OIIK-3.3 Paznener nmuc- | He MpeaycMoTpeH | Pazmenbl  IUCIMIUIMHBI He npenycmotpen PacuerHo-rpadguueckue
IUIUTAHBL 1-4. | y4eOHBIM TIIaHOM 2-4. y4eOHBIM TIJIAHOM paboThI, 1a00paTOpHEIE
paboThI, SK3aMEeH
OIIK-9.1 Pasgensr  nuc- | He IpeaycMOTpeH | Pasgensl  AuCHUIUIMHBI He npeagycmorpen PacuerHo-rpaduueckue
IUTUTAHEI 1-4. | y9eOHBIM TIJIaHOM 2-4. y4eOHBIM TIJITAHOM paboThl, TabopaTopHBIC
paboThI, PK3aMEH
OIIK-9.2 Pazgenst  nmuc- | He peaycMOTpeH | Pa3aensl  AuCIUTIIMHBL He mpenxycmoTpen Pacuetno-rpaduueckue
IUIUTAHBL 1-4. | y4eOHBIM TIIaHOM 2-4. y4eOHBIM TIJIAHOM paboThI, 1ab0paTOpHEIE
paboThI, SK3aMEeH
OIIK-9.3 Pasgensr  nuc- | He IpeaycMOTpeH | Pasgensl  AuCHUIIMHBI He npeaycmorpen PacuerHo-rpaduueckue
IUTUTAHEI 1-4. | y9eOHBIM TIJIaHOM 2-4, y4eOHBIM TIJITAHOM paboThl, TabopaTopHBIC

paboThI, PK3aMEH




Ilepeuensv ouenounvix cpedcme no oucyuniune

OueHo4YHbIE CpecTBA Koa-Bo Min, 6aa0B Max, 6aj1;10B
(0a30BbIi1 ypOBeHDb) (MOBBINIEHHBIH YPO-
BEHDb)
JlaGopaTopHble pabOoThI 3 18 30
Pacuetno-rpaduueckue pa- 2 18 30
0OOTBI
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 OUYEHOYHO20 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
[lens mnabopaTOpHBIX 3aHATHN: OCBOCHHE|TabOpaTOPHOIL pa-
H3ydyaeMou y4eOHOUW MTUCHMIUIMHBI, MPUOOpe-|00ThI, BOIIPOCH K
TEHHE HABBIKOB MPAKTHYECKOTO MPUMEHEHUS |KOJJIOKBUYMY
3HAHWHU y4EOHOM JMCIUILIUHBI (JIUCITUTIIINH)
C HCIOJIb30BAaHUEM TEXHUYECKUX CPEICTB U
(unu) o6opyIOBaHUS
2. |PacuerHo- CpenctBo MpoBepKU yMEHUM NMpUMEHTh 1o-|KoMruiekt  3anaa-
rpaduyeckaspa- [JTydeHHbIE 3HAHUS 110 3apaHee ONpe/eICHHON [HUM SISl BBIMOJIHE-
oora METOJMKE JIJIs pPEelIeHUs 3aJa4 WU 3aJaHUM |HUsI pacyeTHo-
10 MOJIYJTIO WA TUCIUIIIMHE B LIEJIOM. rpaduyeckol  pa-
00THI
3. |9x3ameH Cucrema CTaHAZAPTU3MPOBAHHBIX 3aJaHui,POHA  TECTOBBIX
MTO3BOJISIONIAS ABTOMATU3UPOBATH MPOIIEAYPY |3aJaHUI

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 09.04.01 «Mudopmatrka v BBIYUCIUTENbHAS TEXHUKA

VY4eOHbpIM M1aHOM 10 HampasieHuto nmoarotoBku 09.04.01 «Mudbopmartuka u
BBIUMCIUTENbHAS TEXHUKa» AJIsi 00yUYaoIUXCsl MPEAYCMOTPEHO MPOBEIECHUE J1a00-
paTopHBIX pabOT MO AUCIHUILIUHE «APXUTEKTYpa MapayijieIbHbIX BBIYUCIUTEIbHBIX
CUCTEM.

Jlabopamopnas paboma 1
[TapayensHOE POrpaMMHUPOBAHUE TSI CHCTEM C OOIIeH MaMsATHIOC UCTIONB30BaHueM TexHoyorun OpenMP.

Heab padoTbl: —M3y4uTh TexHoa0rH0 OpenMP u ocHOBBI pa3padoTky NapajLiebHbIX IPOrpamMM 1JIst
MHOIOSII€PHBIX NMPOLECCOPOB, HANMMCATH U OTJIAAUTH HA si3bike C mapa/uleIbHYI0 MPOrpaMMy Jisl pelleHust
NMOCTABJIEHHOH 32/1a4M HA cUcTeMe ¢ 001Ieil NaMAThIO.

1.1. OcHoBHsle cBeneHus 00 OpenMP

Texnonoruss OpenMP [10, 11] B HacTosiee BpeMs SABJSIETCS OHUM U3 HanOoJee TOMyJISPHBIX CPEICTB Ta-
paJLIeNIbHOTO MPOTPaMMUPOBAHUS Il KOMIBIOTEPOB € 00IIeH MamsIThi0, Oa3UpyroLIeiicss Ha TPAJAUIMOHHBIX MOCIe-
JIOBATEJbHBIX S3bIKaX MPOrPAMMHUPOBAHMS U HCIIOJIb30BAHUH CHELUAIBHBIX KOMMEHTApPHEB. 32 OCHOBY OepéTcs mo-
Clie/loBaTeNibHAsl MporpaMma, a AJsi CO3JaHusi e€ MmapajuleNbHOH BEPCHH MOJB30BATENIO MPEIOCTABISIETCS HabOp
JUPEKTUB, QYHKIHIA U IepeMeHHbIX OKpYxeHus. TexHonorust OpenMP Harenena Ha TO, YTOOBI MOJH30BATEIb UMEI
OJIMH W TOT € BapHAHT MPOTPaMMBI KaK JJIs MapajuIeIbHOTO, TAK M JJIS [OCICIOBATEIBHOTO PEKUMA BBITOJIHCHHUS.
MMapamnenusm B OpenMP peanu3zyercsi ¢ TOMOIIBI0 MHOTOMOTOYHOCTH. [Ipu 3amycke mporpaMMbl CO3ACTCs SIHHCT-
BEHHBIN «TJIABHBINY (Mmaster) MOTOK, KOTOPBIHA 3aTeM cO37aeT HabOp «ITOTYMHEHHBIXY (slave) MOTOKOB, U BBIYMCICHHS
pacrpeiensroTcs MeKAy BceMu moTokamu. [Ipeamnonaraercs, YTO MOTOKU BBITIOJTHSIOTCS apaJUIeIbHO HA MAIIUHE C
HECKOJIBKUMH TPOIECCOpaMu (siIpaMu), MpUYEM KOJMYECTBO MPOILECCOPOB/SACp HE 00s3aTEIbHO JOJDKHO OBITH
0OJBIIEC WM PAaBHO KOJIMYECTBY IMOTOKOB. [IpyruMu clioBamMH, OTOKH MapauICIBHON MPOrpaMMbl MOTYT OOBIYHBIM
00pa3oM KOHKYpUPOBATh MEXITy cOO0H 3a BpeMs mpoiieccopa/sipa.

Baxupm noctomHcTBOM TexHOiornn OpenMP sBisieTcss BO3MOXKHOCTD pealn3aliil TaK Ha3bIBAEMOTO HH-
KPEMEHTAJIFHOTO MPOTPaMMHPOBAHUS, KOT/Ia MPOTPAMMHUCT MTOCTEIICHHO HAXOOUT YYaCTKH B IpOrpaMMe, coaepika-
e pecypc napauieausMa, ¢ IOMOUIbIO MPEAOCTaBIsIEMbIX MEXaHU3MOB JIEJIaeT UX MapasliebHbIMU, a 3aTEM Iepe-
XOJIUT K aHAJM3y CIEIYIONMX y4acTKoB. Takum 00pa3oMm, pacrapasuieieHHbIC YYaCTKH MOCTCIICHHO OXBATHIBAIOT BCE
OOJBIIYI0 YaCTh MPOTPAMMBL. DTOT MOJXOJI 3HAYUTEIBHO OOJErvacT MpoIecC aJalTaluy MOCIeIOBATEIBLHBIX MPO-
rpaMM K MapauIeIbHBIM KOMIIBIOTEPaM, a TAKXKE OTIAJKY M ONTUMU3AIMIO IPOTPAMM.

Moens UCTIOTHEHHs TapauIeIbHOW MPOTpaMMbl, MOATOTOBJICHHOW C ToMoIipio TexHonoruun OpenMP,
MOKHO COPMYITUPOBATH CIIEIAYIOIIAM 00pa3oM:

- IIporpamma conepkuT HabOp MOCIEAOBATENBHBIX U MTApAJLIEIBbHBIX 00s1acTel (MM CeKIMI MM PETMOHOB).

- B HauanbHBIM MOMEHT BPEMEHHU CO3[A€TCs IJIaBHBIM MOTOK, BBHIIOIHAIOUIUI BIOCIEACTBUN BCE MOCIEN0-
BaTeJIbHBIC 00JaCTH NPOTPaMMBI.

- Ilpu BXoz€e B mapaiienbHy0 001acTh INIaBHBIM ITOTOKOM BBITIONIHsIETCS onepanus fork, mopoxxaatommas co-
BOKYITHOCTb ITOJJYMHEHHBIX MOTOKOB. KakJIpIil MOTOK MMeeT CBOI yHHKAIBHBIN YHCIOBOH MICHTU(HUKATOD (TI1aBHOMY
notoky cootBercTByeT 0). Ilpu pacnapamienuBaHny UKIOB BCE MapajuIeIbHbBIE TIOTOKH HCTIONHAIOT OAWH U TOT Xe



KOJI, HO C Pa3HBIMH JaHHBIMH. B 001eM ciiyyae HOTOKH MOTYT UCTIONHATH Pa3indyHble (pparMeHThl KOAa.
MIOJTHEHHE BCEX IMTOTOKOB, KPOME TIIABHOTO.

- Tlpu BeIXOME M3 MapallIeIbHON 00JaCTH BCEMH IMOTOKAMH BBITIONHSIETCS OTiepaIys join. 3aBepIiaeTcs BbI-
MeHH (KAK TIpaBUIIo, 3TO 0oJiee COOTBETCTBYET pealbHON KapTHHE).

Ha puc. 1. mpomsutiocTpupoBaHo co31aHKE M UCIIOJIHEHUE JIBYX MapauleIbHbIX oOnacteil. B nepBoii obmactu
BCE MTOTOKH MPUXOIAT K MOMEHTY BBIXOJa U3 HEE NMPAKTHYECKH OJHOBPEMEHHO, BO BTOPOH — B Pa3HbIE MOMEHTHI Bpe-
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Puc. 1. Coznanvie qByX napajuieIbHBIX PETHOHOB
puc. 2.

OOBIYHO JOIYCKACTCS BO3MOXKHOCTh 00pa30BaHMs BJIIOKCHHBIX MapalUIeIbHBIX 00JIaCTeH, KOra MOTOK, CO3-
JIAHHBIA KaK JOTOJHUTENbHBIN, CTAHOBUTCS Master-nmoToKoM JUIsi HOBOW TapajuielbHON 00JIACTH, KaK MOKa3aHO Ha
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Puc. 2. Coz0anue 6103ceHHbIX NAPANIETbHBIX PECUOHO8

IHox OpenMP nonumaeTcss COBOKYNHOCTD CIAEAYIOLUIUX KOMIIOHEHT:



- JIMpexTHUBBI KOMIIIATOPA — UCHOIB3YIOTCS IS CO3/IaHUS MTOTOKOB, PAacIpeesieH s paOOTHl MEXITy IIOTO-
KaMU M UX CHHXPOHM3aIHHU. [[UpeKTHBBI BKIIOYAIOTCS IPOTPAMMHUCTOM B HCXOIHBIA TEKCT MPOTPAMMEL.

- IlogmporpaMmbl OMOTHOTEKH BPEMEHH BBITOTHEHHS — MUCIIONB3YIOTCS JJIS YCTAHOBKU M OTIPEIICIICHUS aT-
pUOYTOB IOTOKOB. BBI30BBI ATHX MOANPOTrPaMM BKIFOYAKOTCS IIPOTPAMMHUCTOM B UCXOJIHBIA TEKCT.

- HepeMeHHLIe OKPYKCHUSA — UCHOJIB3YIOTCA JId YIIPABJICHUA TOBEACHUEM napannem,ﬂoﬁ IporpaMMBElI. Ile-
PEMCHHBIC OKPYKCHHUSA 3a4ar0TCA AJid CPCAbl BBIIIOJHCHUSA napannem,Hoﬁ nporpaMMmbl COOTBETCTBYIOIIIUMU CPEIACT-
BaMU OHCpaI.IPIOHHOﬁ CHUCTCMBI.

Hcnonp3oBaHne TUPEKTHB KOMITHIISITOPA U ITOAIPOrpaMM OMOIMOTEKH BPEMEHH BBIMIOTHEHHMS ITOMIHHSIECTCS
HpaBHIaM, KOTOPBIE Pa3JIMYaloTCs ISl Pa3HbIX S3bIKOB MporpaMMupoBaHus. COBOKYITHOCTh TAKMX IMPaBHI VIS OJHO-
ro s13bIKa MPOrPaMMMPOBAHUS Ha3bIBAETCS MPHUBS3KOM K sA3bIKy. TexHomorus OpenMP co3nana u nojanep:kuBaeTcs
quist si3eikoB C, C++ u Fortran. B aToii maboparopHoii paboTe npexmonaraercs ucnoib3oBanue si3pika C/C++ B cpene
paspabotku Microsoft Visual Studio (naunHas ¢ Bepcun 2005). [{nst Toro, 4ToObl €€ KOMIMIISITOP HYXXHBIM 00pa3oM
pearupoBai Ha qupekTHBbl OpenMP u cTpoui napamienbHyo IporpaMMy, B KOMaHIHYIO CTPOKY €ro 3aIycKa J0JDK-
Ha OBITH BKJIIOUEHA OMIMs /openmp (HanpumMep, myTeM BrimodeHus diaxka «OpenMP support» B cBoiicTBax mpoekTa
Ha 3aknajgke Configuration properties\C/C++\Language).

Jist Toro, yToOBI B iporpamme Ha si3bike C/C++ cTanu oCcTyIHbI BO3MOXKHOCTH TexHoioruu OpenMP, B Hee
HYKHO BKJTIOYHTb 3aroJIOBOYHEIH (aitm omp. h:

#include <omp.h>

Eciu 3Ty mporpamMmy TpaHCIMPOBATh KOMITWJIATOPOM, HE MOJICPKUBAIOIIMM TexHosoruto OpenMP, To oHa
OyIeT mocTpoeHa B OOBITHOM ITOCIIEZI0BATETLHOM (OHOIIOTOYHOM) BapHaHTE, TOCKOJBKY BCE JTUPEKTHBHI, 3aJaI0NIHE
pacnapauienuBanue, oOpMIISIOTCS B BHJE TaK Ha3bIBaeMbIX MparM (peKOMEHJanuii), ¥ MpOoCTO UTHOPUPYIOTCS Ta-
KAMU KOMITHIIITOPAMH.

B nporpammax Ha si3pike C/C++ Bce mparmbl, UMeHa (QYHKIMH M NepeMeHHBIX okpykeHust OpenMP naun-
HAIOTCSI CO CTPOKU «ompy». PopMaT JUPEKTUBBI:

#pragma omp oupexmusga [onyus_1[, onyua 2, ...J]

Kaxximast mupekTuBa BMECTE CO BCEMH €€ OMIIMSIMU 00sI3aTeIbHO JIOJDKHA 3aHUMATh POBHO OJHY CTPOKY TEK-
cta. JleicTBHE HEKOTOPHIX AWPEKTHB PACIPOCTPAHIETCS TOIBKO HA OAWH OIepaTop (Wi OJIOK ONepaTopoB, 3aKIIO-
YEHHBIX B (PUTYpHBIE CKOOKH), HEOCPEICTBEHHO CIICAYIOMINI 3a TUPEKTUBOW B TEKCTE IMPOTrpaMMBL. J[ng Takux nu-
PEeKTUB OyIeT yKa3zaH

<cmpykmypHulil 010K K0Oa>.
[epeuens nupexkTuB OpenMP BritouaeT B ceOsi:

1. lupexTrBa 3aJaHUs MapajuIeIbHO BBITIOTHIEMON CEKITHH:

#pragma omp parallel [onyua_1[, onyus 2, ...]]
<cmpykmypuwiil 610K K0Oa™>

C MOMOIIBIO OTIIHMHA ATOW JUPEKTHBBI MOXKHO YKa3aTh:

— TpebyeMoe KOJIMYECTBO MOTOKOB n (num_threads(n));
— YCJIOBHE, TP KOTOPOM MapauiesbHasi 001acTh AeHCTBUTENBHO co3aaetcs (if(ycrosue));



— CTHCOK OOIINX MEPEMEHHBIX JUIS BCEX TIOTOKOB TaHHOW ceKImH (shared(cnucox nepemennuix));

— CIHCOK IEePEeMEHHBIX, KOTOpbIE OYAyT JIOKAIbHBIMU B KaXIOM MOTOKE CeKUHHU (private(cnucox nepemen-
HbIX)), IPAYEM X Ha9aJIbHBIC 3HAUCHUS HEe OYAyT ONpeneeHbl;

— CIHCOK IEePEeMEHHBIX, KOTOpbIe OY/AyT JIOKaIbHBIMU B KaXIOM IMOTOKE ceKuuM (firsiprivate(cnucok nepe-
MEHHbIX)), IPUYEM B Ka4eCTBE MX HAYaJbHBIX 3HAUYCHUH OYAYT YCTAHOBJCHBI 3HAYCHHUS] OJHOMMEHHBIX MMEPEMEHHBIX
U3 IJIaBHOTO MOTOKA;

— croco0 Ha3HaueHMs Kilacca namsith default(shared|none) BceM nepeMEeHHBIM IIOTOKOB, KOTOPBIM KJlacc HE
HAa3HAUCH SIBHO C MOMOUIBIO OMIMHK shared (CIIOBO none 03Ha4aeT, YTO KJIACC MAMSITH BCEX JIOKATbHBIX MEPEMEHHBIX
JIOJDKEH OBITH 3aJ1aH SIBHO); B peallu3allisx Iyl s3bika Fortran MOryT Ha3HauaThCsl KIIACCHI private W firstprivate;

— CIIMCOK MEPEMCHHBIX, OOBSIBICHHBIX TUPEKTUBOH threadprivate (cM. HUKE), KOTOPBIC TIPH BXOJE B Mapa-
JICTBHYIO CEKIMI0 HHUIMATH3UPYIOTCS 3HAYCHUSIMHA COOTBETCTBYIOIIUX IEPEMECHHBIX B IOTOKE-MACTEPE;

— OIepaTop CBEACHMS U CIMCOK OOIIMX NEPEMEHHBIX reduction(onepamop : CHUCOK NepemMenHblx); Ul Kax-
JIOM yKa3aHHOHM B CHHCKE MEPEMEHHOMN CO3[af0TCsl JIOKAbHBIC KOMUH B KAXKJIOM MOTOKE; JOKAIbHBIC KOMUH MHHUIIHA-
JIM3UPYIOTCSl COOTBETCTBEHHO TUIY orepaTopa (Ul afJIUTHBHBIX ONEpalfii HOJb MM €ro aHaJorH, JJIs MYJIbTHILIU-
KaTHBHBIX OIEpalUil equHUIa Wid e€ aHaJIOTH); HAall BCEMU JIOKAIBbHBIMHU KOMUSMH KaXKIOW MEepeMEeHHOH mocie
3aBEpLICHHsI TapaIeIbHOM CeKIUK OyeT BBIMOJIHEH 33aJaHHbII ONepaTop CBEICHHUs, Pe3yJIbTaThl OYy/AyT 3aHECEHBI B
OTHOWMEHHEIE 00IIIe IepEMEHHBIC; B KAUeCTBE ONepaTopa MOKHO yKa3bIBaTh: +, —, *, &, |, *, &&, ||.

2. I[I/IpeKTI/IBa OIMPCACIICHUA LUKIIA, UTCPALIAU KOTOPOI'O0 HYKHO PACHPCACIIUTD MCKAY IMapalyICIbHO BBIIOJI-
HACMBIMHA ITIOTOKaAMM:

#pragma omp for [onyus_1[, onyus_2, ...J]
<cmpykmypHulil 010K K0Oa>

C ucnoap30BaHUEM OHIII/Iﬁ JAUPCKTUBLI for MoxHO YKa3aThb:

— CITMCOK IIEPEMEHHBIX, KOTOpBIE OyIyT JIOKATBHBIMU B Ka)KIOM TIOTOKE CEKINH (private(cnucox nepemen-
HbIX)), TIPAYEM X Ha9aJIbHBIC 3HAUCHUS HEe OYAyT ONpenecHbl;

— CITMCOK IIEPEMEHHBIX, KOTOPBIE OyAyT JIOKAIFHBIMU B Ka)KIAOM TOTOKE CeKUWU (firstprivate(cnucox nepe-
MeHHbIX)), IPUIEeM B KaUueCTBE WX HAYANbHBIX 3HAYCHHWH OyIyT yCTAaHOBJICHBI 3HAYCHUS OJHOMMEHHBIX MEPEMEHHBIX
U3 TJIABHOTO MMOTOKA;

— CIIMCOK INEPEMEHHBIX IJIaBHOTO NoTOKa (lastprivate(cnucox nepemenuvix)), KOTOPHIM OyayT NMPHUCBOEHBI
3HAYCHUS, MOJTyYCHHBIC MPH BBITIOJIHCHUH MTOCIICTHEH NTepaIiK IIUKIIA;

— OIepaTop CBEICHHS M CITUCOK OOUIMX NEPEMEHHBIX reduction(onepamop : CRUCOK NePeMeHHbIX); I Kax-
JIOW YKa3aHHOU B CIHCKE TEPEMCHHOM CO3JIAI0TCS JIOKAIBHBIC KOMUU B KAXKJIOM IMOTOKE; JIOKAbHbIC KOITUM WHHIIHA-
JU3UPYIOTCS COOTBETCTBEHHO TUITY omepaTopa (Uil aJIuTHBHBIX ONEpAIMid HOJIb MM €r0 aHaJOTH, JUIS MYJIbTHILTU-
KaTUBHBIX OMNEpaIii eIuHWIa Wi e€ aHaJIOTH); HaJ BCEMH JOKAJbHBIMH KOMUSAMH KaKIOW MepeMeHHOH mocie
3aBepIICHIS apayIebHON CeKINU OyAeT BBIIOJIHEH 3aJaHHBIN OIepaTop CBEICHUS, Pe3yIbTaThl OyIyT 3aHECCHHI B
OTHOWMEHHEIE 00IIIIe IepEMEHHBIE; B KAUeCTBE OllepaTopa MOKHO yKa3bIBaTh: +, —, *, &, |, ", &&, |;

— crmoco0 pacmpeleneHns WTepaludi MHUKJIa MEXIY IMOTOKaMH MapajulebHOW cekuuu (schedule(typel,
chunk])); mapamertp chunk 3Tol ONITMHN OTMPENENIIeT KOJUISCTBO UTEPAIM HAa OAWH MOTOK (10 ymMomdanuio 1), mapa-
METp fype YKa3bIBaeT THII PACIIPEICICHAS U MOKET IMETh 3HAUCHHUS:

§ static — cTaTUYECKUH, T. €. IPYU KOMIWIALINH,

§ dynamic — TUHAMUYECKUH, T. €. IPU BBHITIOJHCHUH,

§ guided - TMHaAMUYeCKU C YMCHBIICHUEM KOJMYECTBA UTEPAIMI HA MMOTOK OT HAYAILHOTO, ONPEICIIIEMOrO
aBTOMATHYECKH, 10 3HAYCHHS chunk,

§ auto — cnoco0 pacnpeneeHus BEIOUPAETCs KOMITMIIATOPOM HITH MCIOJHSIOIIEH CUCTEMO,

§ runtime — cioco0 pacmupeneneHns 3aqaeTcsl CIeIHaIbHON ePEeMEHHOW OKPYKEHHUS OTEPAliOHHON CHCTe-
MBI

— BO3MOXHOCTH (OTIusl ordered) IOSBIIEHUS B TEJE ITUKJIA TUPEKTHUBHI ordered, KOTOpas TpeOyeT UCIOJTHE-
HUSI OXBaUEHHOTO €0 0JI0Ka OIepaTopoB B TOYHOCTH B TOW K€ MOCIENOBATEIEHOCTH, KaKas pearnu3yercs B MOCIe10-
BaTEeNIFHON BEpCUH JAHHOTO LIUKJIA;

— oTMeHy (nowait) HessBHOW OapbepHON CHHXPOHM3ALWM MOTOKOB, TOCTHTIIMX KOHIIA BBITIOJTHEHHUS CBOEH
YacTU UTepaluii NUKia (PU OTCYTCTBUU 3TOH OMIMH YYACTOK MPOrPaMMBI MOCTE UKIIA OyIET BHIOIHITHCS TOJIBKO
TOT/Ia, KOT/Ia BCE MOTOKHY BBIMOIHST BCE CBOU HUTEPALIUY;

— TIyOMHY N BJIOXCHHBIX APYT B JApyra HUKIOB (collapse(n)), MIPOCTPAHCTBO UTEPAIMA KOTOPBIX MOJICHKHUT
pacCIpeieIICHUI0 MEXKIY MapajlIeIbHBIMU MOTOKaMH (JIOCTYITHO TOJILKO B peanu3aiuu 2.5 trexnonoruu OpenMP);

Hupextussl parallel u for MOXXHO OOBEAHHATH B OJJHY TUPEKTUBY, B KOTOPOW MOYKHO YKAa3bIBATh OMIIMU KaK
IUPEKTUBHI parallel, Tak M TUPEKTUBHI for:

#pragma omp parallel for [onyus_1[, onyua 2, ...]]



3. I[I/IpeKTI/IBa, YKa3bIBaromias Ha HCO6XO,HI/IMOCTI> HCIIOJHCHHA O0XBAaTbIBAEMOI'0O €10 y4aCTKa KoJa (‘-IaCTI/I TC-
Ja um(na) B TOU IIOCJICA0BATCIIBHOCTH, B KOTOpOﬁ OH BBITIOJHACTCA B YHUCTO IMOCIIEA0BATCIIBHOM PEKNME

#pragma omp ordered

<cmpyxkmypHulii 610K K0Oa™>

4. JlupexTHBa 3aqaHus 0071aCTH HEHUKIMYECKOTO Mapajuiein3Ma (YIacTKU CTPYKTYPHOTO OJIOKa KoJia, KOTO-
pBI€ MOTYT BBINOJHSTHCS MTapaJUIEIbHO, BEIICISIOTCS C TOMOIIBIO ONMCHIBAEMOH Jlaliee IUPEKTUBBI Section):

#pragma omp sections [onyus_1[, onyua_2, ...]]

<cmpyxkmypHulii 610K K0Oa>

B kauecTBe omiuii 3TOH AUPEKTHBBI MOKHO YKa3bIBATH private, firstprivate, lastprivate, reduction u nowait,
MMEIOIIHE B TOYHOCTH TaKOH )K€ CHHTAKCUC M TOT K€ CMBICII, 9TO M Y TUPEKTUBHI for.

5. I[I/IpeKTI/IBa OIIPEACIICHNUA Y9aCTKa HCIIUKIINYCCKOro KoAa JJid OJHOI'0 IMOTOKaA:

#pragma omp section

C moMomIpio 3TOW MTUPEKTUBEI BHYTPH ydacTKa KOJa, OXBaYCHHOTO IUPEKTHUBOU sections, BBINEISIOTCS OT-
JIeNbHBIC (PPArMEHTHI ISl UCTIOIHEHUS TTapaJUIeIbHBIME TOTOKaMu. [lepen caMbiM mepBbIM (PParMeHTOM y4acTKa He-
UUKIMYECKOI0 KOJla TUPEKTUBY Section MOXKHO HE YKa3bIBaTh.

6. I[I/IpeKTI/IBa 0OBSABICHHUS CIMCKA JIOKAIBHBIX TMEPEMCHHBIX TOTOKOB

#pragma omp threadprivate(cnucok nepemenHwix)

OTa IUPEKTUBA TO3BOJISET CHENATh JIOKAIbHBIE KOMHH JJII CTAaTHYECKUX TMepeMeHHbIX si3bika C/CH+ (m
COMMON-06:10K0B s13b1ka POpTpaH), KOTOPHIC 10 YMOTYAHHUIO SIBJISIOTCS OOLIMMHU.

7. JlupekTrBa CO3MaHUS OTACIHLHONW HEe3aBHCUMOM 3a1aun (HaunHas ¢ Bepcuu 2.5 OpenMP):

#pragma omp task [onyus_1[, onyus 2, ...]J]
<cmpykmypHblil 010K K0Oa>

Tekymmuii MOTOK CO37]aeT B Ka4eCTBE 3aJIa4M aCCOIMHUPOBAHHBIN C TUPEKTUBOM OJIOK OrepaTopoB. DTa 3amaqa
MOXET BBIIOJIHATHCS HEMEIJICHHO MOCJIE CO3aHusl MM OBITh OTJIOXKEHHOM Ha HEONpeaeEHHOE BPEMSI U BBINOJIHSTh-
cs 1o yacTsaM. PazMep Takux yacTeil, a Tak:ke MOPSAIOK BBIMOJHEHHS YaCTeH pa3HbIX OTJIOKEHHBIX 3a7a4 ONpeesaeT-
cs peanuszanueit OpenMP.

Jlabopamopnas paboma 2
PacnapainenuBanye BEIUMCICHUM TP PELICHUN 33]1a4 MaTPUUHBIX BBIUMCICHHM.

I.IeJ'l]; paﬁoTu: —HM3YYUTb METOAbI U AJITOPUTMBI pa3paﬁoTKn nmapaujieJibHbIX NMporpaMm JJisi pelIeHUudA
3aaa4 MAaTPUYIHBIX BBIYHCJIEHHIA.

B naGoparopuoii pabote HEOHXONMO paszpaboTaTh mapaiebHy0 IPOrPaMMy JIJIs PEILEHHUS 3a/1au:

1. Pemenue cucTeMsbl JIMHEHHBIX anreOpandecKux ypaBHEHUH.

2. CopTHpOBKa MacCHBa JaHHBIX Pa3IUIHBIMA METOIAMHU.

3. IlepemMHOMXeHHE MATPHUII.

4. Bpluncienne o0paTHOH MaTPHULIBL.



PexomermallMn K 3amage Ne 1 — pernieHne CUCTeMBI JIMHEHHBIX ayrebpandeckux ypaBHenuit (CJIAY) 6onpmoit
pasmepHocTd. Matpuna kodddumuentoB CJIAY BeigaeTcs mpemnogaBaTesieM WIH CO3aeTCsl CAMOCTOATEIBHO C
ncnonb3oBanrueM nporpammbl GenSLAU, dopmupyroriei mud60 TeKCTOBBIH, INO0 OMHApHBIN (aiin (1o BEIOOpY
cTyAeHTa). 11 B TOM U B IpyTroM ciydae IepBEIM AJIEMEHTOM (haiina sSBisieTcss pa3MepHOCTh MaTpHuubl N, cie-
nytoiye N rpyIin 31eMeHToB coaepxaT N+1 4uciio ¢ ruiaBaromield TOUKo#, U3 KOTOPhIX IepBbie N uncen — 3T0
KO3 (UITHEHTHI COOTBETCTBYIOIIECH CTPOKH MaTPHIIBI, a TTOCIIEAHEe — CBOOOIHBIN YICH 3TOH CTpOokd. B OuHap-
HOM (popMarte Kaxk/IbIM 3JIEMEHTOM SIBJIsieTCs 4-X OaliTHOE BEIIECTBEHHOE YHCIIO, pasJeinuTenei Het. B Tekcro-
BOM (hopMaTe pasieauTesIeM MEXKIy JJIEMEHTaMU sBJIsIeTCst CUMBOJI rpodena (¢ kogom 0x20), a B kauecTBe pas-
JETUTEIISl MKy TPYIIIaMH DJIEMEHTOB MCIIOJIB3YETCsI OCIIEA0BAaTEIbHOCTE CUMBOJIOB ¢ Kozamu 0x0D, 0x0A
(mepeBoj cTpoKH, Bo3Bpat Kapetku).Ha kaxmyro paboTy CTyIeHTY BBIIACTCS PEKOMEHIYEMBbINA HHIUBHYaIIh-
HBII1 BapuaHT pa3ouenus marpuibl kododdunuenros CJIAY Mexay BeTBIMH NapajuleIbHON TPOrpaMMBbl.

Jlabopamopnas paboma 3
PacnapanenvuBanye BbIYKMCICHUM [IPU YUCICHHOM PELICHUH aHATUTHYECKUX 3a1a4.

esab paGoThl: —M3YYUTh METOAbI H AATOPUTMbI Pa3padoTKH Napa/lieIbHbIX POrPaMM JJIsl pelleHus
3a/1a4 YHCJIEHHOro 1 depeHIUPOBAHNSA, HHTETPHPOBAHUS, MOJCTHPOBAHMS.

B nabopatopHoii paboTte Hy»)HO pa3paboTaTh NapayuICILHYIO IPOTPAMMY JUIS PEIICHHS 3a/1a4:

1. Yucnennoe nuddepenuupoBanue.

2. YucneHHOE UHTETPUPOBAHUE.

3. YucieHHOE MOJISITUPOBAHHE.

MeTtonasr AJITOPUTMBI 1UIA PECIICHUA BBI6I/IpaCTCH CTYACHTOM CaMOCTOSATCIIBHO.

Kpumepuu oyenku

Bun xonTpOons MuHUMaIbHOE KOJIMYECTBO MakcumanbHOE KOJUYECTBO
OaIIoB OayIoB
JlaGopatopnas pabora 1 6 10
JlaGopatopHnas pabora 2 6 10
Jlaboparopnast pabdota 3 6 10
Hroro 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 09.04.01 «Mudopmatrka v BEBIYUCTUTENbHAS TEXHUKA

Komruiekt 3aganuii 17151 BBINOJHEHUS pacYeTHO-IpapuuecKuxpadoT
N0 TUCUHUITMHE «APXUTEKTYpa MapauiebHbIX BHIYUCIUTEIBHBIX CUCTEM

Pacuerno-rpaduyeckas padora 1.
Peanu3oBaTh Ha 3bIKE BHICOKO YPOBHSI:
1. Tubpumnyro apxutektrypyNUMA.
2. PVP- apxurektypy.

Pacuerno-rpaduyeckas padora 2.
Opranu3oBatTh U BBIIOJIHUTE PacyeT MoKa3aTenen
1. AccoumaTuBHOTO Mpoueccopa.
2. KonseitepHoro npoieccopa.
3. MarpuuHoro npoieccopa.

Kpumepuu oyenku

Bun xonTpOns MuHuMaabHOE KOJIUYECTBO MakcuManbHOE KOJIUYECTBO
OaioB OaioB
PacuerHo-rpaduueckas pabdora | 9 15
PacuerHo-rpaduueckas pabota 2 9 15
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 09.04.01 «Mudopmatrka v BEBIYUCTUTENbHAS TEXHUKA

Kommiekt 9K3aMCHAIIlMOHHBIX TECCTOBBIX BaﬂaHI/Iﬁ
IO JUCHUIIIINHE «ApXI/ITCKTypa napaJuiCIbHBIX BBIYUCIINTCIIBHBIX CUCTCM»

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
apuPMETHIECKUX pacIeTOB?

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)

MallHHas Ollepanysl YMHOKEHHS Yucel 001a1aeT CBOHCTBOM KOMMYTaTUBHOCTH (IIOPSIIOK EPEMHOXKEHUS! IBYX Y-
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 Ha 4 PaBHBIC YaCTH, SJIEMEHTHI B KOXKIOW YaCTH CyMMUPYIOTCS U nenstces 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 BPEMsI ITOCIIEI0BATEIbHON YacTu mporpaMmsl paBHO 1000 Mc, BpeMst yacTH MpOrpaMMBbl, KOTOpast
MOJKET OBITh pacmapainenena, papHo 100 Mc, komaecTBo mporeccopoB paBHO 10. OTBET OKPYTIIUTE IO ACCATHIX.

14. Haitnute coryiacHo 3aKkoHy [ 'ycTaBCOHa yCKOpEHHE MacIITAOMPOBAHKS HEKOTOPOH MapalieIbHON POTPaMMBI,
€CJI M3BECTHO, YTO BpEMsI ITOCIIEIOBATEIbHOM YacTh porpaMMel paBHo 900 Mc, BpeMs 4aCTH IPOTPaMMBI, KOTOpast
MOJKET OBITh pacnapainenena, paBHo 300 Mc, KOJIMYECTBO MPOIIECCOPOB paBHO 9. OTBET OKPYTIIUTE 10 ACCITHIX.

14. Haiinure cornmacHo 3akoHy ['ycTaBcoHa yCKOpeHHE MaclITAOMPOBAaHMUS HEKOTOPOI MapauleIbHON TPOTpaMMBbl,
€CJIM U3BECTHO, YTO BpeMsl IOCIEeN0BaTeAbHOM yacTy mporpaMMel paBHo 800 Mc, BpeMs 4acTH IPOTrpaMMBIL, KOTOpast
MOXeT OBITh pacmnapaiesnena, pasHo 100 mMc, KonnaecTBo nmpoueccopos 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 Ipoueaypsl A Ha ee HOBYIO 00J1aCTh aKTHBALMK OyJIeT «CMOTpeTh» 0a30BbIil peructp B2 n t.1. [locien-
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),
xapaktepusylomias motokoByo (data flow) apxurekrypy; MKM/I (MIMD), xapakTepu3yromias MHOTOTIPOTIEC-
copubie BC Ha o01ieli ornepaTUBHOM MaMsATH

20. ITogemy cxema data flow oTHOCHTCS K «He-(poH-HeliMaHOBCKHMY apXUTEKTypaM?
notomy uto @on HelimaH ee He pa3zpabaTheiBai
MOTOMY YTO OJIHO «Yy3KO€ MECTO» — CUETUYMK KOMaH]| 3aMEHEHO JIPYTUM «Y3KHM MECTOM» — KOMMYHHKAI[H-
oHHOM ceTbio BC, rie npodieMy JOCTHIKEHHS BBICOKOH NPOM3BONTEIBHOCTH 0OMeHa yaeTcst 9Q(HeKTHBHO
peimTh
U3-32 OTCYTCTBUSI CUETUMKA KOMAaH/I, XapaKTePHU3YIOIIEro paHHHE «KJIaccuieckruey Mozaenu DBM

21. IIpousBeaure 000CHOBAHUE TPEATIOYTUTEILHON (OPMBI TIPEACTABICHUS aJITOPUTMA Il ONTUMHU3AIIUH TIPOTPAMMBI
BC, ynpaBmisiemoii B kaxaoM TakTe. KakuM pekoMeHmarmsM Heo0X0IUMO CIIeI0BaTh TP 00paboTke MaccuBa?

HE CJIE/IyEeT MO0JIb30BAThCS AITOPUTMaMU 00PabOTKH IEMEHTOB MAaCCHBa, €CIIM OHU HE PacIapaslieIHBalOTCs
MPEyCMOTPEB OJHOBPEMEHHYIO 00paboTKy 00Jiee 0HOTO AJIEMEHTa MAaCCHBa, CIIEAYeT OPraHn30BaTh KOHBEHep
3TOM 00paboOTKH

HE00X0IUMO TIPETYCMOTPETHh OJHOBPEMEHHYIO 00pab0OTKy 00Jiee OHOTO dJIEMEHTa MacCHUBa

22. JIa mporeccopa KOMMYTAIMU OJHOBPEMEHHO HAYMHAIOT BBIMIOIHATH IPOrPAMMBbI B BUPTYaJIBHBIX aJ[pecax pelaro-
mero nost. CocTaBbTe IUIaH MPOrPAMMbI HX COBMECTHOTO BBIMIOJHEHHS 0 TAKTaM, MPEJICTABHB, KaK aJpecHbIil reHepa-
TOp IpeIaraeT uM GU3nIecKue ajapeca Oy(hepHBIX PEruCTPOB

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)
19ab(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 nomonipio msITHAApEcHON KoMaHabl if-then-else cocTaBbTe MporpaMMy KOMMYTAITUH IS CYeTa 3HAUYSHUS BBIpa-
HKEHHS:
X =bUif (d+ ¢) >a then if e >b then A else B else 0
1+dc(1,1)2YCJIeb(2,1)
AB
3VCJI(1,1)a(3,1)
(2,10
44b(3,1)(4,1)
1YCJIeb(1,1)
AB
2+de(2,1)3YCII(2,1)a(3,1)
(2,1)0
449b(3,1)(4,1)
1+dc(1,1)2YCJI(1,1)a(3,1)
(2,1)0
3YCJleb(2,1)
AB
44b(3,1)(4,1)

24. Yto noHUMaeTcs Mo napajieJbHbIMU BEIYUCICHUAMU?
25. CxeMbl MHOTOIPOLIECCOPHBIX CUCTEM C OJHOPOJIHBIM U HEOJHOPOAHBIM JIOCTYIIOM.

26. PaccmoTtpuM 3amady nepeMHOkeHus MaTpuil. [1ycTs pa3mep nepemuosxaemoit matpuis 200x200. Ha Beraucnu-

o — — )
TCJIbHON CUCTEME BCC OllCpallui CJIOKCHUA U YMHOXKCHUS BBINTOJIHAIOTCS OAUHAKOBOC BpEeMs T — < Hcek. JlaTeHT-

noctu cetn ¥ — D00 geex. [IpomyckHas CIOCOOHOCTE CETH 5 =50 Mobaiit/cex. DIeMeHTH MaTPHIBI IMEIOT
tun double u 3aHUMaroT w = 8 OaiiT. Ecniu npu pacnapasuiennBaHuu UCIOIb30BaTh anroput™M Dokca, uemy Oyaer
paBHa TeopeTndeckas 3PPEKTUBHOCTD MPU UCTIOIH30BAaHUH 4 MIPOIIECCCOPOB:

0,55

0,77

0,98

27. PaccMoTpuM 3a7aqy TIOMCKA PEIICHUS CHCTEMBI IMHEHHBIX ypaBHEHHHA. [1yCTh pa3mep MaTpHIbl CHCTEMBI JTHHEH-
HBIX ypaBHeHHH 100x100. Ha BEMHCINTEIRHOM CHCTEME BCE ONIEPAIMH CIIOKEHISI 1 YMHOKCHHS BBITIOHSAIOTCS OIH-

HaKoBOE BpeMst T — 2 Heek. JatenTrocTy cetn & — O Heek. [IpomyckHast CIOCOOHOCTH CeTH 5 = 500
Moaiit/cex. DneMeHThl MaTPUIIBI CUCTEMBI JIMHEHHBIX ypaBHEeHHH nMeloT Tuin double u 3aHuMator w = 8 6aiit. Ecin
IPH pacnapajuleIMBaHUH aJrOPUTMA COIPSDKEHHBIX IPAJIMEHTOB UCIIOIb30BAIOCH 4 IIPOLIEccopa, TO KAKOE B 3TOM
Clly4ae JOCTHIAeTCsl TEOPETHIECKOE YCKOPEHHUE:

3,1

1,5

0,3

28. Jlns pa3ouenus rpada Ha k gacteld B MeToIe OMHAPHOTO JEJICHUS IS PEIISHHUS 3aJaur ONTHMAIILHOTO pa3iene-
HUS TpadoB HEOOXOAMMO BBIOIHUTD:

k-1 nenenue rpada nononam

k/2 nenennii rpada nonosam

29. log2k nenenwmii rpada nononam

Tononorust nonHeIA rpag ceTH KIacTepHOH BBIYUCINTEIBHON CUCTEMBI MOXKET UMETh OIPaHUUCHHUS Ha!
OJTHOBPEMEHHOCTH BBITIOJTHEHNSI KOMMYHHKAIIMOHHBIX ONIepaIiii

MaKCHMaJIbHBIA pa3Mep COOOIICHH, OTCHUIAEMBIX IO CETH

KOJIMYECTBO MPOIIECCOPOB B CETH

30. dyHKuns OJIOKUPYIOMIETO OKUAAHUS 3aBepIIeHns ogHoro oomena B MPI naspiBaercs:
MPI_Wait

MPI Waitall

MPI_ Waitone

31. Tpu cxembl pacrapauIeInBaHus aIropuTMa ObICTPO COPTUPOBKH PA3IIMYAIOTCSL:
CTparerueil BBIOOpa BEAYIEro dJIeMeHTa
CIOCOOOM PACCBUIKH BEAYILETO MIEMEHTA OCTAIbHBIM IPOIIECCOpaM



cTparerueii BbIOOpa BeyIIEero mpoiecca

32. Jlns onpeneseHus yria MOBOPOTa B PEKYPCUBHOM MHEPIIMIOHHOM METOJIE IEJICHHUS ITOT0IaM IPH PeIIeHUH 3a1a9n
ONITUMAJIFHOTO pa3esieHus IpadoB, UCTIOIB3YETCS:

TJIaBHAs! HHEPLIMOHHAS OCh CETH

KpuBble [leaHo, TOCTpPOCHHBIE HA OCHOBAaHHUU CETU

LEHTP Macc 3JIEMEHTOB CETH

33. Ilox xonnekTuBHBIMU onepanusimu B MPI nonumarores:

olepaluy MnepeJady JaHHBIMU, B KOTOPBIX IPUHUMAIOT y4acTUe BCe MPOLECCHl UCTI0Nb3YEeMOro KOMMYHHKATOpa
olepaluy HaJ IPyNInaMu MpoLeccoB

oIepauuy HaJi KOMMYHUKaTOpaMu

34. B pe3ynpTaTte BRIIOTHEHUS OJHOM HTEPAITNH MAapajlIeIbHOTO aNropuT™Ma OBICTPOIT COPTHPOBKH HCXOTHOE MHOKE-
CTBO IIPOIIECCOPOB Pa3/IeiAeTCs Ha!

JIBa TIOJIMHOKECTBA MIPOIIECCOPOB TIO P/2 TIPOIECCOPOB B KAKIOM H, TAKUM 00pa3oM, NCXOTHBIH N-MepHBIN THIIEpKYO
TaKXKe OKa3BIBACTCS Pa3AeiICHHBIM Ha [1Ba TUIIepKy0a pazMepHocTH N-1

N IMOAMHOXECTB MPOIECCOPOB U, TAKMM 00pa3oM, UCXOIHBIN N-MEpHBIH THIIEPKYO TaKyKe OKa3bIBACTCS Pa3iciieHHBIM
Ha N THIIepKyOOB MEHBIICH Pa3MEPHOCTH

JIBa IMMOJIMHOKECTBA MPOIIECCOPOB MO P/2 MPOIECCOPOB B KAXKIOM U, TAKUM 00pa3oM, UCXOHBII N-MepHbBIH rUnepKyo
TaKXKe OKa3bIBACTCS Pa3ICICHHBIM Ha J[Ba TUIICPKY0a pasMepHOCcTH N/2

35. KoMOMHATOpHBIC METOIBI PEIICHUS 3a/1a4H ONTUMAIILHOTO pa3liesicHus rpad)oB 0OBIYHO 00CCIICUYUBAIOT:
Oonee cOamaHCHPOBaHHOE pa3OHUeHNE U MEHbIIIee MHPOPMAITMOHHOE B3aUMOICHCTBHE TIOTYyYSHHBIX ITOJICETEH
MeHee cOaaHcHpoBaHHOE pa3dueHre U Oobliee HHPOPMAITMOHHOE B3aUMOICHCTBIE TIOTYUEHHBIX MMOACETEH
Oonee ObICTpOE pellleHHe TIOCTABICHHOHN 331291

36. Onepanys MUPOKOBEIIATEIHPHON PACCHUTKH JaHHBIX JTO:

orepalysi pacChbLIKU 3HAUECHHUU BEIYIINM MIPOIIECCOM BCEM OCTANIbHBIM MPOLIECcCaM, BCE MPOLIECCHI MOTYYa0T PacChl-
JIaeMbIC JaHHBIC [ICTUKOM

orepanys pacChUIKM 3HAYCHUHN BEIYIUM IIPOIIECCOM BCEM OCTALHBIM MPOLIECCaM, BCE MPOLECCHI MOTyYaroT YacTh
HCXOJIHBIX TAHHBIX

orepanys PacChUIKH Pa3IMYAONINXCS 3HAYCHUI BEAYIIUM IPOLIECCOM BCEM OCTAIBHBIM MPOIeccaMm

37. JAnst noaiep KKK YIOPSIAOYEHHOCTH B XO/€ BBIIOJIHEHNUS aJIrTOPUTMa 0000LIEHHOH OBICTPO COPTHPOBKH ITPOLIEC-
COPBI JOJDKHBI BHITIOTHATH:

OTIepALINIO CIUSHIS YacTell OI0KOB, MOTydaeMbIX ITOCIIe OOMEHa JaHHBIX MEXIy MPOoIeccopaMiu

OTIepALIMIO pa3esIeHHs YacTeil OIOKOB, MOTYyIaeMbIX TTOCIIE CITUSHH

OTIepaIrIo BEIOOPA CPEeTHETO IIEMEHTA TIOCHEe CIUSHIS YacTell 0JI0KOB

38. IIpoTsKeHHOCTH pou3BoaHOTO THITa B MPI 310!

pa3Mep mamsTH B 0alTax, KOTOPBIH HY)KHO OTBOJMTS JIJIsl OJHOTO AJIEMEHTA PACCMATPHBACMOTO THUIIA
YHUCII0 OAWTOB, KOTOPHIC 3aHUMACT OJTUH JJIEMCHT JaHHBIX PACCMATPUBAEMOTO THIIA

CMeEIIICHHE TIEPBOTo OaiiTa 3HAUCHHI pacCMaTPUBACMOTO THIIA

39. H-BekTopHbIit 1 H-HHACKCHBIH CTIOCOOBI CO3/IaHMS JAaHHBIX OTIIMYAOTCS OT BEKTOPHOTO M HHACKCHOTO CIIOCOOOB
TeM, 4TO:

MHTEPBAJIBI MEXy OJIOKaMHM 3a7afoTcs B OaiiTax, a He B QIEMEHTaX HCXOJHOTO THIA JaHHBIX

pa3pemnIaroT UCTIONIF30BATh MTOCIIEIOBATEIHPHOCTD AIEMEHTOB HCXOAHOTO THIIA, MEXIy KOTOPBIMH MOTYT OBITH OJTMHA-
KOBBIE TIPOMEXYTKHU TTaMSITH

pa3pemnIaoT UCTIOJIF30BaTh Pa3HbIC MPOMEXKYTKH MaMATH MEX Ty OITOKaMH

40. Tononorus tumna Top B MPI siBnsieTcst yacTHBIM BUIOM TOTOJIOTHH THIIA:
JIEKapTOBOH TOIMOJIOTUU

rpada IpOU3BOIBHOTO BHIA

MIOJIHBIN rpad

Bapuanm 2.

1. Yrto mpencraBusieT coboii task parallelism?

KOMOMHAIIMSI HCXO/IHBIX BBIYKMCIICHHN B O0OJiee KPYMHYIO KOMILUIEKCHYIO 3a7a4y

JICKOMITO3MLIMS PEKYPCUBHOM MPOLIEAYPOH HCXOIHOM 3aJa4y Ha HECKOJIBKO 0OJiee MEJIKUX

JICKOMITO3ULIMS JIMHEHHOM NpoLielypoii HCXOJHOH 337141 Ha HECKOJIBKO 0oJiee MENTKUX CIMSHUE OJHOTHUITHBIX 3a/1a4 B
0oJiee KPYIHYIO C TIOMOIIBIO PEKYPCUBHOM MPOLEAYpHI



2. [TpUHIAIIEI TOCTPOSHUST BEIYUCIUTEIFHON CETH ISl JOCTIDKEHHS Mapajuienn3Ma’
3. YTo mOHMUMAETCS IO MHOT'033aJa9HBIM PEXMMOM BEITIOTHEHUS HE3aBUCHUMBIX YacTeH MporpaMmBbl?

4. JIns KaKuX MapajuieNIbHBIX aJrTOPUTMOB 00pab0TKa JaHHBIX MIPH PacTIpeeIEHHBIX BRIYUCICHHUIX O0osee dhdexTuB-
Ha?

5. UTo noHUMaeTcs oJ CyNepKOMIBbIOTEPOM?

6. Kak Ha3pIBaeTCs rpyiira KOMIIBIOTEPOB, 06’LC,HI/IHéHHLIX B JIOKAJIbHYIO C€Th U CIIOCOOHBIX pa60TaTL B Ka4CCTBC
CANUHOT'O BBIYUCIIUTCIBHOI'O pecypca?

7. Yrto takoe "Beowulf"?
8. Tunsl cuctem 1o knaccudukanuy OauHAA.

9. Kaxzplit mporieccop mapaienbHON CHCTEMBI MOXKET UCTIONIB30BaTh TONBKO CBOIO JIOKAJIBHYIO AaMSITh, B TO BpeMs
Kak JUI OCTYTIA K JaHHBIM, PacIoyiaraeMbIM Ha APYTHX MpoLeccopax, HEOOXOANMO SIBHO BBIITOJHHUTE OTIEPALIUH TIe-
penaun coodmenuid. O kakol cucTeMe UAET peys?

10. Yto moHMMaeTCs O TOTIOJIOTHEN CETH Nepeaadn JaHHbIX?

11. YacTHBIM ciTydaeM KaKOW TOTIOJIOTHH SBJIICTCS TOTIONOTHS "THIIepKyo" ?

12. B kakoM citydae JBa Ipoleccopa UMEIOT MPSAMOE COSAMHEHNE MEX Ty COO0H B TOIOJIOTHH "THTIEPKYO"?
13. Yto 03HaYaeT MOHATHE «CTOUMOCTB»?

14. Yto o3HavaeT MOHATHE «IHAMETP»?

15. Uto 03HAYaCT IMOHATHUE «CBI3HOCTH»?

16. Yto npeacrasisieT co00# IEKOMITO3ULIMS 3aJa4H C IOMOIIBIO MTapaJurMbl ""pas3aessii 1 BIacTByi'"?
peKypcuBHOE pa3OMeHue 3a1a4un Ha 00Jiee MEJIKHE TOTO JKE THIIA, BIUIOTH JI0 JIEMEHTAPHBIX
paszOueHue 3a1a4M ¢ MOMOIIBIO JJMHEHHOH TPOTIeTyphl

CJIMSIHYE OJHOTHITHBIX 33134 B 00Jiee KPYIHYIO C TOMOIIBIO PEKYPCHBHON TPOLEYPbI

OecKOHEUHOE PEKYPCHBHOE pa3OueHue 3a1adu Ha 0oJiee MEJIKUE TOTO JKe THTIa

17. Kakoii THIT BEIMMCITUTENLHBIX 33]1a4 Ha3bIBaeTcsl embarrassingly parallel?

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

3a/a4d ¢ OOJBIIUM KOJIMYSCTBOM BHYTPEHHHX CBSI3CH

JFOOBIC 33]]a9H, BRIYHACIICHUE KOTOPBIX MOXKET OBITH PEAIM30BAHO C MTOMOIIBIO TAPAIICTHLHOTO ATOPUTMA
3a/1a4d ¢ OOJBIIUM KOJTHYECTBOM BBIYHCIUTEILHBIX ITO/133a49, HE UMCIOIUX 3aBUCHMOCTEH MEKIY OO0t

18. B xakux ciydasx Juist BBIYUCICHHH TPUMEHsIeTCsI KOoHBeHepHast oOpaboTka?

JAHHBIC MTOCTYNAIOT HEMPEPHIBHBIM OAHOCTOPOHHUM PETYJISIPHBIM IIOTOKOM

JAHHBIC MTOCTYIAIOT B BUAE HECTAOMILHOTO IBYCTOPOHHETO MIOTOKA

HaJ KKIBIM JIEMEHTOM M3 Habopa JaHHBIX HEOOXO0IUMO MPOU3BECTH 00pa0OTKY B HECKOJIBKO CTaIHA
JAHHBIC IPUHIMAIOTCS OTHAXKBI M TPEOYIOT HHANBUIYaIbHOTO TT0AX0/1a K 00paboTKe U aHAIU3Y

19. B kakux ciyqasix JJisi BEBIYUCICHUN IPUMEHIECTCS KOOPIUHAITUS HA OCHOBE COOBITHIA?

JIaHHBIE MTOCTYNAIOT B BUJE PETYISIPHOTO OJHOCTOPOHHETO MOTOKA

MpUMEHsIeMasi CTPYKTYpa JaHHBIX XapaKTepU3yeTcsl HEMPEICKa3yeMOCThIO B3aUMOICHCTBHUS MEXKLY CBOUMHU COCTaB-
HBIMH YacTSIMH

HAJT KQXIBIM DJICMCHTOM M3 Habopa JaHHBIX HEOOXOIUMO POHU3BECTH 0OPAOOTKY B HECKOIBKO CTAIIHIA
MPUMEHSIETCS IBYCTOPOHHUM MOTOK TaHHBIX

20. BeibepuTe METOABI PELICHHS C JOKAIbHBIMH B3aUMOICHCTBUSIMU MEXY T10/13a1a4aMH.
Mmeton ["aycca-3eitnens

merox Red-Black

PEAYKIAS METOIOM "pasiessii 1 BiIacTByi"

METO]l XaOTHYECKOM peNaKcauu



21. Yro o3HavaeT TOT (akT, YTO COOTHOIICHNE MEXAY BpEMEHAMH BBIYHCICHAN M CHHXPOHM3AINH TPHUOIIKACTCS K
€JIMHHIIC B HEKOTOPOU BHIYMCIUTELHON crucTeMe?

BBIYUCIICHHS B ATOI CHCTEME HeOCTaTOYHO 3(hPpeKTHBHBI

TpeOyeTcs yBeIMIeHUE 110133124

TpeOyeTcs TOTOIHUTEIBHOE pa3elieHne o3a1ad Ha 0oiee MEIKUe

BBIYUCIICHUS TPOU3BOJIATCS B ONTUMAIBLHOU (hOpME U HE TPEOYIOT TOMOHUTEIBHBIX PeoOpa3oBaHuil

22. B Kakux CIy4asx sl BBIYUCICHUM IPUMEHSIETCS TUHAMHYECKOE TUIAHUPOBAHUE ¢ OAIAHCUPOBKOM HATPy3Ku?
YKCJIO [T0/]3a/1a4 HAMHOTO 0GOJIbIIIE YKCIIa MPOIIECCOPOB

KOJIMYECTBO MPOLIECCOPOB B BHIUMCIUTEILHON CHCTEME MEHSIETCSI BO BpEMEHHU

M0/138/1a4¥ CUIILHO Pa3IMyuaroTCs 0 pa3Mepam

TpebyeTcsi paBHOMEpHast 3arpy3Ka MpOLECCOPOB, HO BBIYUCIUTEIbHAS CUCTEMA COACPIKUT Pa3HOPOAHBIE MTPOLIECCOPEI

23. B Kakux ciryqasix JJisl BRIYUCICHUH TPUMEHSIETCS CTATHIECKOe TUTAHNPOBAaHKE ¢ OaTaHCUPOBKOM HATPY3KU?
YHCIIO [10/32/1a4 HAMHOT'O OOJIBIIE YHCIIa MTPOLIECCOPOB

KOJIMYECTBO MPOLIECCOPOB B BHIYUCIUTEILHON CUCTEME MEHSIETCSI BO BpEMEHHU

MEX/1y [0/3a/1a4aMy BOSHUKAIOT HECTPYKTYPHUPOBAaHHbIE B3aUMO/ICHCTBHS

TpeOyeTcsl paBHOMEpHAs 3arpy3ka MpoIecCOPOB, HO BEIYUCIUTEIbHAS CUCTEMA COICPIKUT PA3HOPOIHEIC IIPOIIECCOPHI

24. TIpousBenute 000CHOBaHUE MPEAIOYTHTEIBHOM (POPMBI IPEICTABICHHUS AITOPUTMA [T ONITUMH3AIMY TIPOTPaM-
Mbl BC, ympapisieMoii B KaxI0M TakTe. [IpecTaBbTe NpeAnOYTUTEIBHBIN psil pab0YNX KPUTEPUEB, 10 KOTOPHIM
MPOU3BOJUTCS BKIIOUCHUE «TOTOBBIX» KOMaH] B (POPMHUpPYyEMOE «IITMHHOE» KOMaHIHOE CJIOBO:

BKITIOYEHNE KOMAH/IbI B COCTaB «INIMHHOT0» KOMAaHIHOTO CJIOBA OTIPENENIeTCs MPEANOYTHTEIEHBIM PSIIOM KPUTEPH-
€B: MAKCHMYM BPEMEHH BBHITIOIHEHUSI, MUHUMYM MaKCHMaJIbHOTO BPEMEHH Havdasa BHIITOJTHEHUS, MAKCHMYM 00BheMa
MOCIIEAYIOMUX PpadboT

TIOJTHOE OTCYTCTBHE TIOAOOHBIX KPUTEpHEB (HA3HAUCHUE B TIOPSIKE CICIOBAHNS IIPH aHAIHM3€E TOTOKA KOMaH) CO-
KpamaeT BpeMs TPaHCIIIUH, He IPUBOS HA MPAKTHKE K 3HAYUTEITHFHOMY CHIDKCHHIO KadecTBa IPOTPaMMBI

B OOJBIITMHCTBE CIyYaeB JOCTATOYHO MOJB30BATHCS KPUTEPHEM Ha3HAUCHHUS 110 MAKCUMAaJIbHOMY BPEMEHH BBITIOIHE-
HUS onepanuit

BKITIOYCHUE KOMAH/IBI B COCTaB «JIMHHOT0» KOMAaHHOTO CJIOBA OMPEICIISICTCS MPEINOYTHTEIBHBIM PSIIOM KPUTEPH-
€B: MUHUMYM MaKCHUMAaJbHOTO BPEMCHH Hayaia BBITOJHCHHS, MAKCHMYM BPEMCHU BBIIIOJHCHUS, MAKCUMYM 00beMa
MOCJEIYIONUX PadoT

25. 3anan Tpexmepubiid maccuB A[0:10; 0:10; 0:10]. Anpec Hauana paBer 10 (B 1eCITHYHON CUCTEME CUUCIICHUS).
Haiinute anpec snemenra a[4, 3, 4].

444

492

531

26. YBenuueHue BepIInH:

OTHOIIICHHUE KOJIMYECTBA BEPILIUH B JIOTHYCCKOW U (PU3HMYCCKON TOMOIOTHIX

MaKCUMaJbHOE KOJHMYECTBO BEPIIMH (PU3UICCKON TOMOJIOTHH, HA KOTOPBIC OTOOpakaeMasi BEpIIIMHA JIOTHYECKOH TO-
MOJIOTHH

MaKCUMaJIbHOE KOJMYECTBO BEPIIHH JIOTUYECKO TOMOIIOTHH, KOTOPBIC OTOOPAXKAIOTCS HA OJHY BEpIIMHY (HU3HYC-
CKOH TOMOJIOTUH

27. B cTaTrueckol cxeme nepenavn JaHHBIX:

MOMEHTHI ¥ YYaCTHUKH HHPOPMALIMOHHOTO B3aNMOICHCTBUS (PUKCUPYIOTCS Ha ATArax MPOSKTUPOBAHUSA U pa3padoT-
KM TapaJUIebHBIX IPOTPaMM

CTPYKTYpa OTIepaIliy Iepeadn JaHHBIX OTPENENIIeTCS B X0/ BBITIOIHAEMBIX BEIYACICHUI

B3aMMOJICHICTBHS MOT'YT OBITB, KaK ONPECICHHEI HA 3Talle MPOSKTUPOBAHMS, TaK U ONPEIEIIATHCS B XO€ BBIIIOJIHE-
HUS BBIUUCIICHUI

28. IIpuem cooOwiennii mpu nomomu Gpyskunn MPI Recv Moxer ObITh OCyIIECTBIICH:

0T JII000TO ajipecara U ¢ JIOObIM TEroM NPH YKa3aHWH CHEHUATbHBIX 3HAYEHUH B KaUuecTBE apaMeTpOB BbI30Ba
byHKIIH

0T JII000T0 ajpecara, 0HAKO, TET COOOLICHUS JIOJDKEH OBITh YKa3aH OJJHO3HAYHO

OT OZJHO3HAYHO OIIPEAEIIEMOr0 apecara ¢ 3alaHHbIM TErOM

29. PaccMoTpuM 3a7ady MepeMHOXKEHHUS MaTpHUIlLl Ha BekTop. [TycTh pazmep nmepemHoxkaemoi matpuibl 100x100. Ha
. —
BBIYUCITUTEIHLHON CHCTEME BCE OIEPAIMH CIIOKCHUS U YMHOXKCHHSI BBITIOJHSIOTCS. OJJMHAKOBOE BPEMsI | — < HCCK.



Tarenrnoctn cetn & = 40 yeex. [Iponycknas crioco6HOCTh cetnt 60 MbaiiT/cex. DIeMeHThI MaTpPUIbI HIMEIOT
tun double u 3annMarotr w = 8 6aiit. Eciin npu pacnapasienBaHiy UCIIONb30BaTh Pa3zejeHUe MaTpPULbI Ha CTPOKH,
yeMy OyZeT paBHa TEOPETHUYECKAsk CTOMMOCTD MPH HCIIOJIb30BAHUH 2 POLIECCOPOB:

200000000

01313412

221313412

30. PaccmoTpuM 3amauy nepeMHoxkeHus Marpuil. Ilycts pasmep nepemuosxaemoit matpuisl 100x100. Ha Beruucnu-

TEJBHOMN CHCTEME BCE ONEPALMH CIIOKECHUS ¥ YMHOKSHUS BBIIOJIHSAIOTCS OAMHAKOBOE BpeMsi T — 2 neek. Jatent-
, — E 4 = 5 .

nocru cern & — D00 neex. [TpomyckHas criocoOGHOCTE CEeTH 8 =50 Moaiit/cex. DaeMeHTB MaTPULIBI UMEIOT

tun double u B cucteMe 3annMarotT w = 8 6aiiT. Ecim mpu pacnapauieTMBaHUH HCIIOB30BaTh anroput™ KeHHoHa,
yeMy Oy/IeT paBHO TEOPETHYECKOE YCKOPEHHUE MPHU MCIOJIb30BAHUH 4 MPOLIECCOPOB:

2,5

1,5

1,17

31. PaccmoTpuM 3a7auy MOMCKa PELICHUS] CUCTEMbI IMHEHHBIX YpaBHEHUH. Pa3Mep MaTpuULlbl CUCTEMBI TMHEMHBIX
ypasaenuii 10x10. Ha BeruriciuTeNbHOM cucTeMe Bee Onepaliy CI0KEHUSI 1 YMHOYKEHHUS BBIIOJIHSIOTCS. OIMHAKOBOE

Bpems T — 2 ncex. Jlarentnocrn cern @ — DU neex. [IpomyckHas criocoOGHOCTh CETH 5 =60 M@aiit/cek. Die-
MEHTBI MAaTPHIIBI CHCTEMBI IMHEHHBIX YpaBHEHM nMetoT T 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 OLUCHUBACTCS BI)Ipa)KeHI/IeMI
T~ n?

1~ nlogan

P o 20

33. Kakast U3 IpuUBEACHHBIX B JIEKIIUU TOIMOJIOTHH (TIPY OJIMHAKOBOM KOJIMIECTBE MPOILIECCOPOB) 00JIaacT HAUMEHb-
el CTOMMOCTBIO:

TOTIOJIOTHS TIOJTHOE JBOUYHOE JIEPEBO

TOTIOJIOTHS IBYMEPHBIH pemeTKa-Top

TOTIOJIOT S TIOJTHBIN Tpad

34. 3anaya pazaeneHus BEIYUCIUTEIBHOM CETH, Ha KOTOPYIO pa3duBaeTcs 001acTh 00padaThIBaeMbIX JaHHBIX, MEXKIY
HpoLEecCOpaMy MOXKET OBITh CBEJICHA:

K IIpo0JieMe ONTHMAaJIbHOTO pa3jiesieHus rpada

K 33/1a4e TOMCKa BCEX KpaT4yanIInX MmyTei

K 3aJjaue HaXO0XJICHUs] MUHIMAJIbHOTO OXBAThIBAIOILIETO JepEBa

35. Kakne 1OCTOMHCTBA U HEAOCTATKH UMEET aCHHXPOHHBIH MEXaHU3M IepeTadr cOOOIeHUI?
ACHHXPOHHBIC MEXaHU3MBI TICPEIayr, KaK MPaBUIIO, MOTYT IIepEaaTh OOJBIINE CTPYKTYPhI JaHHBIX OBICTpEE
HEOJIOKHUPYIOIINE OMEPAIIMH MOTYT MO3BOJIMTH COBMECTHTD IPOLIECCH TIEPEAAYH JAHHBIX U BEIYUCICHHUN
ACHHXPOHHBIC MEXaHU3MBI IIEpEaadr OOBIYHO IPHUBOIAT K MOBBIIICHUIO CIIOKHOCTH ITPOrPaMMHUPOBAHUS

36. [ToMrMO BBITIOJTHEHUS IKCIIEPUMEHTOB B peKUMe UMHUTAIMH, B cucTeme [lapaJlab mpemycMoTpeHa BO3MOXKHOCTb
MIPOBEJICHUS pealbHBIX SKCIIEPUMEHTOB B PEXKUME YAAJICHHOIO JOCTYIA K BBIYUCIUTENIbHOMY KilacTepy. Kakue Bo3-
MO>KHBI OINEPALMHU MOCIIE BBIMOJIHEHUS PeaIbHbIX MapauIeIbHBIX BRIYUCICHUN:

CPaBHUTb PE3YJIbTATHI U OLICHUTh TOYHOCTD UCIIOJIB3YEMBIX B CUCTEME TEOPETUUECKUX MOJIEJICH BpEMEHU BBINOJIHE-
HUS apaJuIeIbHBIX alTOPUTMOB

OCYIIECTBUTh HACTPONKY MapaMeTpOB yIaJIeHHOI0 KjacTtepa

HACTPOUTH IMapaMeTPhl MOJIENIEH, HCIIOJIb3yeMbIX B cucteme [lapallad

37. IlycTth B pemraeMoit 3aa4e mocieoBaTeIbHas 9aCTh COCTABISCT YETHIPE SAMHUIIBI BPEMEHH, a YacTh, JOIYC-
Karomnas JUHEHHOe paciapaUIeINBaHNe, IeCTh eANHUIBI BpeMeHH. Ecin ncmonp30BaTh 3aK0H AMIains, Kakas 10c-
TUTaeTCs 3P (PEKTUBHOCTD, €CIIN HCIIONB3YIOTCA TPY BBEIYUCIUTEIBHBIX JIEMEHTA!

1/5

7/6



5/9

38. CocemHre BEPIIMHBI B KOJBIIEBOM TOTIOJIOTHH OTOOpakatoTes kojoMm ['pest:

Ha COCeIHHE TPOLECCOPHI B THIIEPKYyOe

MIPOIIECCOPHI, HAXOSAIIHUECS Ha PACCTOSHUY HE OoJiee yeM 2 eIWHHUIIBI B TUIIEPKyOe
Ha COCeIHHE MPOLECCOPHI B TOPE

39. Dran pacupeneneHus 1Mo/3a/1a4 MKy NPOLECCOPaMH SBIISETCS H30BITOYHBIM, €CIIH:

KOJIMYECTBO 10/133/]1a4 COBIAAAET C YMCIOM UMEIOLIMXCS IPOLIECCOPOB, a TOIOJIOTHS CETH NEpeaadt JaHHbIX Mpe-
CTaBJIsIeT COOOH MOJHBIH Tpad

KOJIMYECTBO 10/13a1a4 OOJIbIIE YHCIIa HUMEIOLIUXCS IPOLIECCOPOB, a TOIOJIOTHS CETH NEPeAadr JaHHBIX [IPEACTaBIISET
co0oit nonHeId rpad

KOJIMYECTBO T10J[3a/1a4 COBIAACT C YHCIOM HMEIOIIUXCS IIPOLIECCOPOB, a TONOJIOTHS CETH NepeJadr JaHHBIX IIpea-
cTaBisieT co00# runepKyo

40. Pexxum mepeaadn 1o TOTOBHOCTH MOKET OBITh MCITOIb30BaH TOJIBKO €CIIH:

oreparys premMa cooOIIeH s yKe HHUIUUPOBAHA

MIPH TIOCTATOYHOM MAaJIOM pasMepe COOOIIeHMsI, MeHee pa3Mepa CUCTEMHOTo Oydepa

orepanus IpueMa CoOOICHUs TapAaHTUPOBAHHO OYJICT 3aIlyIlleHa [T03IHEE MOMCHTA Havalla epeadu CoOOICHUS

Kpumepuu oyenku

Bun xonTpOns MunumaaprHOE KOJIUUECTBO MaxkcumanbHOE KOJTUYECTBO
OaJUI0B OaJUI0B

DK3aMeH 24 40
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