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MunucteperBa oOpazoBanusa u Hayku Poccuiickoit @enepanuu ot 10 staBaps 2018 r. Ne 13 (¢
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dIrBOY BO «Jloul'Y» nist Habopa 2024 roja.
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1. MECTO JUCHUIUIMHBI B CTPYKTYPE OBPA30BATEJILHOU ITPOT'PAMMBbI

1.1.TpeGoBaHusi K MpeaBapUTEIbHON MOArOTOBKE OOYYaIOLIUXCS, MPEALIECTBYIOMINE U
COIYTCTBYIOIME AUCLIUIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YyUEHHUE JTAHHOMU:
TUCHUIUIMHBL TporpamMmbl  OakanaBpuara: Martemaruueckuit ananu3, JluckperHas
MareMaTHka, Anredpa U reoMerpus, ApPXUTEKTypa KOMIBIOTEpOB, OnepanroHHBIE CHCTEMBI,
YuciieHHbIE METO/IbI, SI3bIKM U METOJIbI IPOIPAMMHPOBAHHUSL, AJITOPUTMBI U CTPYKTYPbI JaHHBIX.
JUCLMIUIMHBL  MpOrpamMMbl  MarucTparypbl: MeTO#oiOruss W METOJAbl HAayYHBIX
UCCIe10BaHNM, J{UCKpeTHbIE MaTEMAaTUYECKUE MOJEIIH.
1.2 JlucuuIuinHbl, KypcoBble paOOThl W NPAKTUKH, JUISI KOTOPBIX OCBOEHHE IaHHOM
JTUCHUIUTMHBI HEOOXO0IMMO KaK Mpe/IIecTBYIOLIEe:
NHpycTpuanbHble  BOJHOBBIE — TeXHOJIOrMM, Heknaccuueckue MOAECIM  TEOPUHU
nedopmupoBanus, [Ipous3BojacTBeHHass MpakTUKa: HAy4YHO-UCCIIEJOBaTelbcKas  paboTa
(oGs3atenbHast), [[pon3BoACTBEHHAS MPAKTHKA: MIPEAAUILUIOMHAs MTPaKTUKA (00s3aTeNbHAs ).

2. OIIMCAHUME JUCHUITJIMHBI

2.1.006m1as xapakTepucTuKa

HaumMmeHoBaHue mokasaTeis 3HaueHHE NMOKa3aTes

HasBanue 06pa3oBaTebHON MPOTPaMMBbI 01.04.02 IIpuknagnas MaTeMaTHKa U
uHdopmaTrka (Marucrepckas nmporpamMma:
[pukinaaHas MaremMaTHka U HHGOpMaTHKA)

[udp u Ha3BaHUE B COOTBETCTBUHU C b1.B.O/1.6 ITapannensHoe

y4eOHBIM TIJITAHOM MIpOrpaMMHUpPOBaHUE AIITOPUTMOB
UCCJIeIOBaHMsI Mofiene jeopMUpoBaHus

Yactp 00pa3zoBaTesIbHON MPOTpamMMBbl BapuaTuBHas yacTh: BbIOOp By3a

KonunuectBo 3a4eTHBIX eqUHULL / BCETO YacOB 4144

2.2.Pacnipenenenne 4acoB 1Mo GopMaM U rmeprogaM o0ydeHHsI

O0111ee KOJIMYECTBO YaCOB
o
& CaMOCTOSI-
dopma 21 8 5 . o
5 2 JeKnu- | mabopa- | MpakTH- | TEIbHOU opMma
00y4eHUs 2 3 BCETO
3 OHHBIX | TOPHBIX | YEeCKHX | paboThHI + KOHTPOJISI
KOHTPOJIb
QOunas 1 2 17 34 — 93 144 3K3aMeH

3. LEJM JUCITUTUIMHBI

@opMHpOBaHNE Yy CTYJEHTOB IIPAaKTHUYECKHX HABBIKOB OpraHU3AlMHM IapajlIeIbHbIX
QITOPUTMOB JJI1 MHOTOTIPOLIECCOPHBIX BBIYUCIUTENIBHBIX CUCTEM, B IPHOOPETEHUN CTYyIEHTaMU
TEOPETUUECKHUX U MPAKTUYECKUX 3HAHUM B 00JIaCTH MapajieIbHOrO IPOrpaMMUpPOBaHUS.

4. KOMIIETEHIMHN OBYYAIOLEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, X
NHAVMKATOPHI U TNTAHUPYEMBIE PE3YJIBTATBHI OBYUEHU A

4.1. KoMmmereHun

OIIK-1. CmocobeH pemath akTyadbHbIE 3aladd (PYHIAMEHTAJIBHOW W TPHUKIIATHOU
MaTEeMaTHKH.

[IK-2. Cnocoben pa3pabarbiBaTb H PYKOBOAUTH IIPOILIECCOM  pa3pabOTKH |
MPOSKTUPOBAHUS TPOTPAMMHOTO OO€CIIeUeHHs] [UIsl pelieHus 3aaad MpoQecCHOHATBHON
JESITeIbHOCTH.



4.2. IHIuKaTopbl KOMIIETCHIIUH

OIIK-1.2. AHanuzupyer u HccleyeT MaTeMaTU4YECKHE MOJIENIU 3a1a4
po(heCcCHOHANLHOM JEATeTbHOCTH Ha OCHOBE MOJYYEHHBIX TEOPETUYCCKUX 3HAHHWH B 001acTH
NapasulebHbIX BEIYUCICHUN.

[IK-2.4. Pa3pabareiBacT MaTeMaTHYEeCKHE MOJEIU H aJITOPUTMBI PEIICHUS 3a]ad
po)eCCHOHAIBHON JEATEIHPHOCTH C MPUMEHEHHEM METOIUK pacrapaieIMBaHUsI POIECCOB.

4.3.Pe3ynbTarel 00yUeHHS

OIIK-1.2.1. 3maeT MaTeMaTH4YeCKHE€ METOJIbl M  CHUCTEMBbl  HapaJUIeIbHOTO
MPOrPaMMHUPOBAHUS JUTSI Pa3pabOTKU U pean3aliy alrTOPUTMOB PEIICHUS MPUKIIAIHBIX 3a/1a4.

OIIK-1.2.2. YMmeeT OCyHICCTBIISTh BBIOOP M aJanTalldi0 MAaTeMAaTHYECKHUX METOIOB U
MPOrPaMMHOTO OOecTieueHuss Uis pa3paboTKM W peaau3alid aJIrOPUTMOB pEUICHUS 3a1ad
poeCCHOHAIBHON JEATEIHPHOCTH C HUCIIOJIb30BAHUEM IMapaLICIbHBIX TEXHOIOTHH.

OIIK-1.2.3. Bnameer HaBbIKAMH OCYIIECTBJICHUS TECTHPOBAHMSA NapaJUICIbHBIX
IIporpamMm JJis OUEHKH JIOCTOBEPHOCTHU MOJIYUYEHHBIX PE3YIbTaTOB.

[IK-2.4.1. 3HaeT MareMaTWyecKWe MOJCIH i1 PEImeHUs 3amaad MpodheCcCUOHATHLHOM
NESTEIbHOCTH M METOJAbl HX MOAU(PUKALMU C YYEeTOM BO3MOXKHOCTEH MapaijiesIbHbIX

BBIYHUCIIEHUU.

[1K-2.4.2. YMmeer ucnoibp30BaTh, aHAIU3UPOBATh M MOJU(PHUIUPOBATH MAaTEeMaTHYECKHE
MOJIETH B COBPEMEHHOM €CTECTBO3HAHUY € HCIIOJIb30BAHHEM ITAPAIICIIbHBIX TIOAXO0B.

[1K-2.4.3. Bnageer TeXHUKOW pa3paOOTKH MapajuICIbHBIX aJITOPUTMOB PEUICHUS 3a1ad
po(hecCuOHATILHON e TENbHOCTH.

5. TIPOI'PAMMA JUCHUITIJINHBI

HazBanue teMnl

Kpartkoe copeprkanue TeMsbl (BOIIPOCHI TEMBI)

Paznen 1. IpuHIuns:
MOCTPOEHUS
napauieIbHbIX
BBIYMCIIMTENBLHBIX
CHCTEM.

[TapannensHpie  koMmbloTepel U cynepOBM.  Knaccudukanus
napajjieNIbHbIX  BBIYUCIUTENBHBIX CHCTeM. Tumbl napaiienu3Ma.
[Tapannenusm Ha ypoBHe komaHI. Kouseiiep. CynepckansipHOCTb.
SIMD xomanzp!. [Tapamiennsm Ha ypoBHE 3a/1a4.

Pasgen 2. Ananus
BBIUMCIIUTEIbHOM
CII0KHOCTH
napauIeTbHbIX
AITOPUTMOB

AnamuTuyeckue MCTOJAbI ONPECACICHUA BBIYHCIIMTEILHON CIIOKHOCTH.
OI_IeHI(a BBIYUCIIMTEIILHOM CIIOXKHOCTH  IJId  IOCICIOBATCIBHBIX
AJITOPUTMOB. ITokazarenu A1 OHCHKH MapauICIIbHBIX aJITOPUTMOB!
YCKOPCHHUC, B(I)(I)CKTI/IBHOCTB U CTOUMOCTL MapaJUICIIbHBIX aJITOPUTMOB.
3KCHepI/IMeHTaHLHBIe METObI OMMpCACIICHUA BBIYMCITUTEIIHHOM
CJIOXKHOCTH.

Paznen 3. Pa3zpabotka
napauIeIbHBIX
nporpamMmm

Jexomno3unusi 1o QYHKOUSM W 10 JaHHBIM. [lnaHupoBaHue
napajjielbHBIX ~ MporpamMM.  3aBUCHUMOCTH  JaHHbIX.  CrocoOsl
cuHXpoHn3amuu. OmnpeneneHue CTOMMOCTH IPOTPAMMBI C  YYETOM
HapaJyIeNIbHOTO BINOJIHEHHUs. MacTaOupyemMocCTb.

Paznen 4. TlapannensHoe
POrpaMMHUPOBAHUE TIPH
IIOMOIIINU TEXHOJIOI'HN

OpenMP

[MapamtenbHbie M TOCHEAOBaTeNbHbIe obOmacTH. Jupekrusa parallel.
PacnapamienuBanue oneparopa nukia. Vcnosnp3oBaHue napajiiesbHbIX
CEKITHH. CuHXpoHM3alMsl  MOTOKOB. [TapannensHble  METOABI
MaTpPUYHOTO YMHOJKEHUS. BpIUMCIIEHHME ONpeneNeHHOro MHTEerpaia B
MHOTOIPOLIECCOPHOM cucteme. [lapanienbHble aaropuTMbl COPTUPOBKH
JAHHBIX. 3a/1a4a MOMCKa KpaTyaimmx nyrtei B rpage.
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6. CTPYKTYPA U COAEPXXAHUE AUCHUITIIMHBI

6.1.dopma 00yueHus — ouHas, kypc — 1, cemectp — 2

HanmenoBanms pa3aciioB U TEM

KommuecTBo yacos

Jlexu.

Jlabop.

IIpaxr.

CPC+K

Bcero

Paznen 1. [IpuHIUIIBI TOCTPOCHUS
NapajuieIbHbIX BHIYMCIUTEIIbHBIX CUCTEM.

4

8

22

34

[TapamienpHble KOMIIBIOTEPHI U cyliepOBM.
Knaccugukanus napamienbHbIX
BBIUMCIIUTEIbHBIX CUCTEM. THIIBI
napajjiesn3ma.

4

10

16

[Tapannenusm Ha ypOBHE KOMAH/I.
Kongeiiep. Cynepckansapuocts. SIMD
komanpel. [lapajutenusm Ha ypoBHE 3a4ad.

12

18

Pa3nen 2. AHaIN3 BLIYUCIUTEILHON
CJI0’)KHOCTH NapaJIJICIbHBIX AJITOPUTMOB.

24

36

AHaJIUTHYECKHUE METOIbI OTPEICIICHUS
BBIYMCIIMTENILHON cl1okHOCTH. O11eHKa
BBIYMCIUTEILHON CIIOKHOCTH IS
MIOCJICIOBATEIHHBIX AJITOPHUTMOB.

12

18

[Tokazarenu 1u1si OLEHKU MapasiedIbHbIX
ITOPUTMOB: YCKOpeHHE, 3P (HEKTHBHOCTL U
CTOMMOCTb MapaJuIeNIbHbIX AITOPUTMOB.
DKCIEepUMEHTATbHBIE METOIBI OTIPEICIICHUS
BBIYHMCIIUTEIbHON CIOKHOCTH.

12

18

Paznen 3. PazpaboTka napamienbHbIX
IPOTPaMM.

24

38

JlexoMno3uyst o GyHKIUAM U 110 TaHHBIM.

[TnanupoBaHue napaiielbHbIX TPOrPaMM.
3aBUCUMOCTH JaHHBIX.

12

20

CnocoOsl cuaxponu3zaiuu. OnpeneneHue
CTOMMOCTH NPOIPaMMBI C YUETOM
HapasieIbHOTO BHIOJIHEHHS.
MacmtabnupyeMocTh.

12

18

Paznen 4. [TapannensHoe
MpOrpaMMHUpPOBaHUE MPU TOMOIIH
texHosiornu OpenMP.

10

23

36

[TapannensHbIe U IOCTIETOBATENBHBIE
obnactu. Jlupextuna parallel.
PacnapannenuBanue oneparopa IHKIIA.
Hcnonp30Banne napamiebHbIX CEKIUMN.
CuHXpOHU3aIMs TOTOKOB.

12

20

[TapasnenbHble METOJBI MATPUYHOTO
YMHOKEHUS. Brluncienne onpeneneHHoro
MHTErpajia B MHOTOIIPOIIECCOPHOM CUCTEME.
[TapanienpHble aITOPUTMBI COPTUPOBKHU
JTaHHBIX. 3a7ja4ya MOMCKA KpaTYauux myTen

B rpade.

11

16

HNTOI'O ITO KOMITIOHEHTY OIIOII

17

34

93

144
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7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) IJIAI TEKYIUEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOIBbHBIE BOIPOCHI

1. TIpeamonoum, 4To OJUH 3eMIEKON MOKET 32 Yac BHIPHITH My pasmepom 1x1x1 m® u
crioco0eH paboTaTh B TAKOM PEKHMME JTIOCTATOYHO JIONTO. 3a Kakoe BpeMs Opurana u3 5, 10, 20
3eMJIEKOTIOB BEIPOET sIMy pasMepoM 2 X 2 M% u rmyOunoi 1 M.

2. TloctpoiiTe rpaduk BpeMeHHU BBHIIOJHEHUS PaOOTHI B 3aBUCMMOCTH OT YKCJIa 3€MJICKOIIOB
B Opurase.

3. Tosropure 3amanus 1. 1, 2 ans amel 10x10 wm?, roy6unoit 1 M u 6puragst uz 10, 100
3€MJIEKOIIOB.

4. KoHBeiiepHOE YCTPOMCTBO COCTOMT W3 IISITH YCTpoWcTB. BpemeHna cpabGarbiBaHMiA
cryneHeit paBubl 1, 1, 2, 1 u 3 takta coorBeTcTBeHHO. C KakoW MaKCHUMaJlbHOMW 4acCTOTOM Ha
BBIXOJ/I€ JIaHHOTO YCTpOicTBa OyAyT MOSIBISTHCS PE3ybTAaThl, €CIM Ha €ro BXOJ apryMEHTHI
noctynatot 6e3 nepedoen?

5. 3a Kakoe MHUHHMMAaJbHOE YHCIIO TaKTOB MOXET ObITh BbINOJMHEHO 70 omepauuid, eciu B
pacnopsKEHUU €CTh YCTPOMCTBO, OIUCAHHOE B 3a/1a4¢ 5.

6. B kxommbioTepe ecThb 7 mapaienbHO pabOTAIONIMX YCTPOMCTB, KaXJ0€ U3 KOTOPBIX
MOJKET BBINOJIHUTH ONEpPALMI0 3a 7 €AMHULl BPEMEHM. 3a KAaKO€ MHHMMAJIBHOE BpEMs ITOT
KOMIIbIOTEp 00paboTaeT 7 HE3aBUCHUMBIX OTeparuii?

7. KowuseiiepHoe ycTpoiicTBo coctout u3 K cryneneit, cpabatsiaronux 3a My, Ny, ..., Ng

TaKTOB COOTBETCTBEHHO. 32 KaKO€ MUHUMAJbHOE YUCJIO TAKTOB MOXET OBbITh BBIIOJIHEHO M
ONepalnii Ha TAKOM YCTPOUCTBE?

8. HazoBure ypoBHHM mapamienu3Ma. K KakoMy YpOBHIO OTHOCHTCSI KOHBEHEpHas
o0OpaboTka komaHa?

9. Yro Takoe BpeMeHHas CI0KHOCTh aNroputma?

10. Kakue nokasarenu UCIOJIb3YIOTCS JUIsS OLIEHKU MapaljiebHbIX arOpUTMOB?

11. Ouenute 2 anroputr™a, CTOMMOCTH KOTOPBIX B IOCJIEIOBATEIbHOM M MapajjieIbHOM
peKUMe O/IMHAKOBBI. FIMeeT T CMBICI MCIIONIB30BaTh MapajlIeNIbHbIM aIrOPUTM B 3TOM ciydae?

12. Onpenenute 3HaueHUS YyCKOpeHHs, d()(HEKTUBHOCTH W CTOMMOCTH, €CIIH W3BECTHBI
CIIEAYIOUIMEe BPEMEHHbIE XapaKTepUCTHKH: JUii 6 IPOLECCOpPOB BpeMs  BBINOJIHEHUS
MOCIe0BaTENbHON YacTH cocTaBisieT 25 % U BpeMsl BBINOJIHEHMS] NapajuleIbHOM YacTu
cocrasiseT 75 %.

13. Onpenenute BpEMEHHYIO CIOXHOCTH JJISi QITOPUTMa BBIYHCICHUS CyMMBI DIIEMEHTOB
OJTHOMEPHOTO MaccHBa B TIOCJIEJOBAaTENbHOM pexume. IIpoBeppTe SKCHEPUMEHTAIBHO
MOJTy4YE€HHBIE COOTHOIICHUSI.

14. Omnpenenute BpeMEHHYIO CIOXHOCTb JUI aITOPUTMa COPTUPOBKH METOJOM MPOCTOM
BCTaBKM OJJHOMEPHOT'O MAacCHBa B MOCJeNI0BaTeIbHOM pexxume. [IpoBepbTe sKCIepruMeHTaIbHO
MIOJIy4YE€HHBIE COOTHOILICHUSI.

15. Ompenenute BpEMEHHYIO CIOXXHOCTh JJISi QJITOPUTMA BBIYUCICHUS CKaJSPHOTO
IPOM3BEACHUS JIBYX OJHOMEPHBIX BEKTOPOB B IOCIeA0BaTeNbHOM pexume. IlpoBepbTe
HKCIEPUMEHTAIBHO MOyYE€HHBIE COOTHOLLIEHUSI.

16. Onpenenute BpPEeMEHHYIO CIOXHOCTb JJISi alrOpUTMa BBIYMCICHUS MPOU3BEICHUS
MaTpHUILIbI Ha BEKTOP B MOCIIEA0BAaTEIbHOM peknuMe. [IpoBepbTe sKkcriepuMeHTAIbHO MOJTYyUYEHHbIE
COOTHOILIEHHUS.

17. Ompenenute BpEMEHHYIO CIOKHOCTh JJISi QJIrOpUTMa BBIYMCIEHUS MPOU3BEACHUS
OpSAMOYTOJBHBIX MATpUIl B TIOCIEA0BaTeIbHOM pexume. [IpoBepbTe 3SKCIEPUMEHTAIBHO
HOJyYEHHbIE COOTHOILIECHHUS.

18. Omnpenenurte 3HaUYCHHUS YCKOpeHUs, 3(p(PEKTUBHOCTH U CTOMMOCTH ISl aJrOpuTMa
BBIUUCIICHUSI CYMMBbI 3JIEMEHTOB OJHOMEPHOIO MacCHBa, €CJIM: a) YHMCIO IPOLIECCOPOB HE
OTpaHUYCHO; 0) YKCIIO MPOIIECCOPOB 3aaHo (p > 2) .



19. Yrto onpenensior ycnosus bepucraiina?

20. Hcnonp3ys GCD Tect, mpoBepuTh HAIMYKE WM OTCYTCTBHE 3aBUCHUMOCTH IS ITUKIIA:
for(i=0; i<n; ++i) x[i]=x[2*1];

21. Mosxer nu yckopeHue ObITh OOJIbIlle, YeM YUCIIO SAEp MPOIeccopa, B KAKOM CIydae 3TO
BO3MO>KHO?

22. ]Ins KakuX OINEpAlMOHHBIX CHCTEM U SI3BIKOB MPOrPaMMHUPOBAHUSA €CTh MOJAJEPKKA
OpenMP?

23. Kak nporpamMMHO MpOBEPUTH, 4TO pexkuM OpenMP BritroueH?

24. B kakux eQWHUIAX Bo3Bpamaer Bpemsi ¢ynkuus omp_get wtime()? Kakx ompenenuts
TOYHOCTb U3MepeHus BpeMeHu? Hanummre cooTBETCTBYIOMIMIA KO/,

25. CocraBbTe (YHKIMM IS BBIYMCICHUS CKAISPHOTO IMPOU3BEICHHUS JIByX BEKTOPOB B
MOCNIE0OBATEIbHOM M MapajulelbHOM pekuMax. i HaKoOIJIEeHUS CyMMBbl B MapajlieIbHOM
pexxuMe ucrob3yiTe reduction. CpaBHUTE MPOU3BOIUTEIBHOCTH (DYHKIIUIA.

26. CocraBbTe (GYHKIMHU Ui YMHOXXEHHUS MaTpPUIIBI HA BEKTOP B IOCJIEJOBATEILHOM U
napajyielbHOM pexkumax. s HakomjieHWs CyMM B MapajuIeIbHOM PEXHME HCIOJIb3yHTe
reduction. CpaBHUTE TPOM3BOUTEIILHOCTH (DYHKITHIA.

27. Ilyctep mapaiienbHBId yYacTOK IPOrpaMMBI COJEPXKHT BBIBOJ AIIEMEHTOB MAacCHUBa,
c(hOpMHUPOBAaHHBIX B Mpoliecce BeuncieHuil. Kak o0ecnednTs BHIBOJ B €CTECTBEHHOM MOPSIKE,
a He B TOPSJKE BBIMOJHEHHS NMOTOKOB? Hammmmre QyHKIMU ¢ BHIBOAOM B IPOW3BOJIEHOM M
¢bukcupoBaHHBIM TOpsiAKe. M3MepbTe Bpemsi BBINOTHEHHS (YHKIHMA JUIsi 00OMX BapHUaHTOB.
CnenaiitTe BHIBOBI.

7.2. TeMbl THIUBUAYATBHBIX 3aTaHAN

1) BBIUMCIUTE DJIEMEHTHI JBYMEPHOTO KBaJpPaTHOTO MaccHBa (aij) (i, j=0,N —1),

HCIOJIB3YA Ui BBIYUCICHUA q)YHKI_[I/IIO a” = f(l, J) IIpyu 1IOMOIIX TIOCJICHOBATCIIBHOTO U

MapajuIebHOrO  anropuTMoB. JIIs pasnMuHBIX 3Ha4YeHWM pasmepHocTH MaccuBa N m
KOJIMYECTBA MPOLECCOPHBIX AP ONPEIEIUTh 3KCIIEPUMEHTAIBHO MoKa3aTenu 3¢ (HEeKTUBHOCTU
JUIsL 9TUX QJITOPUTMOB U CPaBHUTb MX C OXXHJAEMBIMHU. Pe3ynbTaTel IpencTaBUTh B BHIE
tabnuiel. Cenath COOTBETCTBYIOIINE BHIBOIBI.

2) a) BpimonmHuTe peanM3alMi0 MapayIeIbHOTO AJITOPUTMA YMHOXXEHMS MAaTpHIlbl Ha
BEKTOP, OCHOBAHHOTO Ha JIEHTOYHOM pa3OMEHUU MATpHUIbl Ha TOPU3OHTAJIbHBIE IOJIOCHI.
[IpoBenuTe BBIYMCIUTENBHBIE OJKCIIEPUMEHTBI C Y4E€TOM [1apaMETPOB  MCIOJIb3yEMOMU
BBIUMCIUTENBbHON  cucteMmbl. CpaBHUTE  pe3ylbTaTbl  pealbHbIX  JKCIIEPUMEHTOB  C
TEOPETUYECKHMU OleHKaMU. B KauecTBe HCXOAHOM MaTpuibl A Hcmonb3yiiTe aBYMepHBIit
MACCHB W3 MHAMBHIYaTbHOTO 3a/1aHus 1, BeIOupas BapuaHT u3 Tadn. 1. B xadecTse BexTopa D
BBIOPATh OJMH M3 CTONONOB MaTpuIsl A,

0) BelnonnuTe napauienbHylo pealu3aluio MaTpudHoro ymHoxenus A- A, mposeaute
COOTBETCTBYIOIINE HKCIIEPUMEHTHI U CJIEJIaliTe BBIBOIBI.

3) IIpoBecTH 4MCIEHHBIE YKCIEPUMEHTHI I MOCIEN0BATENILHON U ABYX INapaljielIbHbIX

BEpCUI JIBYMEPHOTO HHTETPUPOBaHUS (YHKIIUU f(X, y) no obmactu D :[O,a]x[o,a] c

NOMOIIBI0  (OPMYJIBl  MMApauIEENUIeIOB B MHOTOSJIEPHOM BBIYUCIUTENLHON CHCTEME.
ITocTponTh IuarpaMmsl, CAEIaTh COOTBETCTBYIOLINE BBIBOBI.

4) BpimonHWUTE pealn3alMI0 OCIEAO0BAaTENbHOIO W MapajlIeIbBHOTO  AJITOPUTMOB
000011IeHHON My3BIPHKOBON COPTUPOBKM (UeT-HEUETHAsl NMEPEeCTaHOBKa). MacCUB COPTUPYEMBIX
JAHHBIX TEHEpUpOBaTh CilydyallHbIM 0Opa3oM. IIpoBenute BBIYMCIMTEIBHBIE SKCHEPUMEHTBHI.
CpaBHUTE TIOJyYEHHBIE SKCIIEPUMEHTAIBHBIE PE3YJIBbTAaThl C TEOPETUYECKHMMH OLIEHKAMH.
Crenaite BEIBOJIEI.

5) BelmonHuTe peanuzauuio napamwienbHoro anropurma  ®noiipa.  Ilposeaute
BBIUMCIIUTEIbHBIE DKCIEPUMEHTHI. [locTpoliTe TeopeTHYecKHe OLICHKH C Y4YETOM I1apaMeTpOB



HCHOHBByCMOﬁ BBIYUCIIMTEIILHOM CHUCTCMBEI. Cp ABHUTC TOJIYUCHHBIC OLICHKH C
OKCIICPUMEHTAJIbHBIMHA JaHHBIMU.

7.3.00pa3zer conepxaHus IK3aMEHAIIMOHHOTO OMIeTa
SK3AMEHALIMOHHBINA BUIET Ne X

1. [TapamrensHbIE KOMIBIOTEPHI U cyniepOBM.
2. CriocoObl cuHXpOHU3aIMK MoToKoB B OpenMP.
3. Ilycth B pemnraeMoil 3aj1aye MCIHOJIb3YETCS BOCEMb MPOIECCOPOB U MPHU 3TOM JOCTUTAETCS
yCKopeHue B /iBa pasza. Eciu ucronb3oBaTth 3akoH AMJana, KakoBa J0JIs I10CJIE0BATEIbHOM
4acTu
a) 3/7
b) 1/3
c) 2/5
4. Y ckopeHue napayuieIbHbIX BBIYUCICHUHN - 3TO
a) OTHOLLIEHUE BPEMEHU T0CIIEI0BATEIBHOIO AJITOPUTMA KO BPEMEHH MapajlIeIbHOIO
pelIeHus 3a/1a4uu
b) oTHOWICHNE BpeMeHH MapaJUIeIbHOTO AITOPUTMA KO BPEMEHH TIOCIIEI0BATEIILHOTO
pelIeHus 3a/1a4uu
C) OTHOLIEHHE JI0JIU paclapajuIeIEHHOCTH 33/Ja4l K KOJIMYECTBY MPOLIECCOPOB

B CJIydac BCACHUA y‘IC6HOl"O nponecca € UCIOJb30BAHUEM JJICKTPOHHOI'O 06y‘leHI/IH u
JUCTaHIIMOHHBIX O6p330BaTCJ'II>HI>IX TGXHOHOFHﬁ, COJZCpIKaHUC Ooujlera MOXKET OTIMYATLCI OT
MMPUBCACHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIVHAIOT OBYHAIOIIUECA

OO6mrast olleHKa 3HAHWM OOYYAIOIIUXCSl MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM
[IKaJe HUCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabnuie Huxe. OpraHu3alloHHO-y4eOHas
paboTa B ayJUTOPHH OIICHWBACTCS HA OCHOBE TAKMUX KPUTEPHUEB KaK ITOCEIIAEMOCTh 3aHSTHUH,
CBOCBPEMEHHOE M KAaueCTBEHHOE BBIMIOJHEHUE JIOMAIHUX 3aJaHHi, aKTUBHOCTh BO BpeMs
HpOBCHGHI/ISI JICKIITMOHHBIX U HpaKTquCKHX 33H$ITI/II>1 (yLIaCTI/IC B O6CY)K}I€HI/II/I TCKYHICFO n
MPOHJICHHOTO MaTepuaia, peleHue 3aaay u T.1.).

MakcumanbHoe

Howmepa pa3nenos Bugsr padot
pa pasni ABLP KOJIMYECTBO 0AJIIOB

Opranu3anuoHHO-y4yeOHas padoTa B ayAUTOPUHI
CamocTtosTenpHas padora
KoHTposbHbIe paboThI MO MPAKTHKE

1-4
KonTponbHas paboTa 1o TeOpeTHIECKOMY 30
MaTepuany
WHauBuayanbHOE 3aaHNE 30
HUTOI'O 60
DK3aMeH 40
OOmuit UTOT 332 CeMecTp 100

CooTtBeTcTBHE 0AJUIOB OIIEHKE

\ KonnyecTBo 6amios \ ECTS \ OreHka no naTu0auIbHON IITKAJIe
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u3 100 Ok3ameH, 1udhepeHIupOBaHHbIH 3auer
3a4eT
90-100 A OTJIMYHO 3a4TCHO
80-89 B 3a4TEHO
75-79 C XOpOotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBJICTBOPUTEIIHEHO aTTomO
35-59 FX HE 3a4TCHO
0-34 = HEYJIOBJICTBOPUTEIHHO o 3aTTOHO

9. OBECIIEYEHME OBPA3OBATEJIbBHOI'O ITPOLIECCA JJI JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 11 UTHBAJIN/IOB

B xone peanuzanyy JUCHUILIMHBI UCIIOJIB3YIOTCS CIIEAYIOIIME JTOMOTHUTENIbHBIE METO/IbI
00y4YeHHsI, TEKYIIETO0 KOHTPOJISI yCIIEBAEMOCTH M MPOMEXKYTOYHOM aTTeCTallMi 00YyYaroImuXxcs B
3aBUCUMOCTH OT UX MHIMBUYaJIbHBIX 0COOEHHOCTEMH:

1) JUTSL CIICTIBIX U CJIA0O0BUISIINX

— JeKuuu o(QOpMIISIIOTCS B BHUJAE DJEKTPOHHOIO JOKYMEHTA, JOCTYIHOIO ¢
MOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;

— JUIs  BBIIOJHEHUS  3aJaHMsl  NpU  HEOOXOAMMOCTH  IPEJOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOWCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBEIIMYCHHBIM HIPUPTOM.

2) JUIS TIIYXHUX ¥ CTaOOCIIBIIIAIIIX:

— JIEKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MUCbMEHHBIE 33J[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MMCbMEHHOH (opMme;

— 9K3aMEH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE, BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIAT] C HApYIICHUSIMH OTIOPHO-/IBUTATEILHOTO ammapara:

— ek Oo(QOpMIISIIOTCS B BHUJAE DJEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3HPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHUEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMTOJIHSIOTCS B MUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH TpPEIyCMATPUBACTCS YBEIMUYCHHE BPEMEHH Il TOATOTOBKH
OTBETA.

[Iporienmypa  MpoOBeACHWS  NMPOMEXKYTOYHOHM  aTTeCTallMK  JUIT  OOYYarOIIHXCS
YCTAHABIMBACTCSI C Y4YE€TOM HX HMHIUMBUAYAIBHBIX TCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalUs MOXKET IPOBOTUTHCS B HECKOJIBKO ATAITOB.

[IpoBenenue mpoueAypbl OLEHMBAHUS pPE3YJIbTAaTOB OOyuYeHHsl JIOMyCKAaeTcs C
UCTIOIF30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHH.

ObecneunBaercs A0CTyN K HH(GOPMAIIMOHHBIM U OMOIHOrpauueckuM pecypcaM B CETH
WnTepHer s Kaxkaoro oOywaromierocsi B ¢gopMmax, aJanTUPOBAHHBIX K OTPaHUYEHHUAM HX
3/I0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX W CJTA0O0BUISIINX

— B IIEYaTHON (OpMe yBETUUEHHBIM IIPUPTOM;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSL TITYXHUX ¥ CTTaOOCITBITIIAIIIX

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) 111 00yYaroIuXxcs ¢ HapyLIEHUsIMU OIIOPHO-/IBUraTeIbHOTO alapara:

— B IICUaTHOH opme;
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— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLIECCA

VYuebOnsle 3ansaTus npooaarcs B ['maBuom kopnyce Jonl'Y (r. Jonenk, mip. ['ypoBa, 6), B
YyeOHO-pakTHUecKoM BbruuciutensHoM 1entpe Honl'Y (r. Honeuk, np. ['yposa, 6, kopmyc
12).

Jis  mpoBefeHHs JEKIUHA TpedyeTcs ayauTopus, OOOpyJOBaHHAS MEJIOBOW WU
MapKepHOW JOCKOH / CEHCOPHBIM OSKpaHOM / MyJIbTHMEIUUHBIH IMPOCKTOP C JKPaHOM U
HOYTOYKOM, KOMIUJIEKT y4eOHOI MeOenu Uit CTYJCHTOB, pabouee MEeCTO IpernoiaBaTeds.

JUis mpoBeleHUs NPaKTUYECKUX 3aHATHH TpeOyercss ayauropus, oOOpyIOBaHHAs
MEJIOBOM MJIM MapKEepPHOH IOCKOW / CEHCOPHBIM JKpaHOM / MYJIbTUMEIUHHBIA MPOCKTOpP C
9KpaHOM U HOYTOYK, KOMIUIEKT Yy4eOHOM MeOenu Juisi CTYIEHTOB, palouee MeCTo
IIPENO1aBaTEIIs.

Jns mpoBeneHust J1a0OpaTOPHBIX 3aHATHH TpedyeTcs ayauTopus, O0OOpYyIOBaHHAs
MapKepHOW JOCKOH WM CEHCOPHBIM 3KpaHOM / MyJIbTHMEIUIHBIAH MPOCKTOP C JKPAaHOM U
HOYTOYK, MepCOHAJIbHbIE KOMIBIOTEPHI, KOMILJIEKT y4eOHON MeOenu [yl CTYIEHTOB, pabouee
MECTO TpernoaaBaTeis, BBIXoa B IHTEpHET — IPOBOIHOM WU ¢ HCIoib3oBaHueM Wi-Fi.

Jlisi caMOCTOSITEIbHOM pabOThl MCIOJB3YIOTCSI TEKCTOBBIE M 3JIEKTPOHHBIE PECYpCHI
HayuHoli OMOIMOTEKM YHUBEpCHUTETa M JPYTUX ODJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeTouuecKkoe oOecreueHue, MpeACTaBIeHHOe B ayAuTOpusix [JaBHOro kopmyca
(ayn. 511, 605, 610).

OOyuaromyecss HMEIOT BO3MOXHOCTb  HCIIOJIB30BaTh  y4yeOHble MaTepualibl 110
JTUCITUIUINHE, pa3MmenieHHbie Ha tuiatrgopme Moodle LlenTpa muctaHmuoHHOTO 00pa3oBaHUs
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM  pecypcoB  IUIaTGOpPMBl  JUCTAaHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISIETCS TEKYIIUH KOHTPOJIb 3HAHUN OOy4yarolUMXcs Ha OCHOBE TECTUPOBAHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOoThI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Heckopones, P.H. IlapamiensHoe nporpammupoBaHue [DIIEKTPOHHBIN pecypc]:
yuebHoe nocodue / P.H. Heckopones; 'OY BIIO “J/lonenkuii HallMOHaIbHBIA YHUBEPCUTET . —
Honenx: ouHY, 2019. — snexrponnsie nanusie (1 daiin).

2. Heckopones, P.H. Opranumszanus mnapauieNbHbIX BBIUMCICHUN IPU MOMOIIU
texHosorun OpenMP [DnexTpoHHBII pecypc]: yueOHO-METOAHUECKoe mocodre sl CTyIeHTOB
HanpasneHuss mnoarorosku  01.04.02 [lpuknannas wmarematuka u  uHbopMaTuka /
P. H. Heckopoaes; 'OV BIIO “/lonenkuii HanmoHanbHbld yHUBepcuter . — Jloneuk: JouHY,
2019. — sniekrponnbie nanubie (1 daiin).

11.2. JlomonHUTEIbHAS JIATEPATYPA

3. BoeBomun B.B. IlapamnensHble BbIYMCIEHUs: Yueb. mocobue s BY30B IO
Hanpasnenuto "[lpuknaanas matemaruka u uHpopmatuka" / B.B. Boesonun, Bi.B. BoeBoaun.
— CII6.: BXB-IIetepOypr, 2002. — 608 c.

4. Kauko E.I'. INapamnensHoe nporpammupoBanue / E.I'. Kauko. — XapbkoB: @opr,
2011. - 528 c.

5. bapckwuit A.b. I[lapannensasie nHGopManronubie TexHosoruu / A.b. bapckwuii. — M.:
Wutepuer-YH-T nHopM. Texnonoruit: BUHOM. JIa6. 3nanwmii, 2007. — 502 c.

6. T'epremp B.II. Teopus u mpakthka napamienpHbix BeruuciaeHuit / B.I1. T'eprens. —
M.: bunowm. Jlabopatopus 3Hanuii, 2007. — 424 c.
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7. KanoepoB C.A. IlporpammupoBanue Ha si3pike C++: yuel6. mocobue / C.A.
Kanoepos. — lonenk: FOro-Boctok, 2009. — 298 c.

8. baxsamos, H. C. Yucnennsle mMeronpl: Yueb. mocobue s CTylAeHTOB (pu3.-mar.
cren. By3oB / H. C. baxsanos, H. Il. XKunkos, I'. M. KoGenbkoB. — 2-¢ u3a. — M.: Jlab. bas.
3uanuii; CI16.: Hesckumii guanekr, 2008. — 640 c.

12. ”TH®OPMAILIMOHHBIE PECYPCBHI

1. HauuonanbHasi 3JIEKTPOHHAas onobIHMoTEKA (HOBb): dbenepaibHas
rocyaapctBeHHass mH@popMmaimonHas cucrema / MunucrepctBo KynbTypel P®; Poccuiickas
rocymapcTBeHHas oubnmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

01.09.2023). — PexxumM joctymna: cBOOOIHBIN, moanmucka. HeoOxoquma ycTaHOBKa MTPOTPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum nmoctymna: ajisi aBTOPU30B.
IIOJIB30BaTeNe. —TEeKCT: JIEKTPOHHBIN.

3. Hayunas snextponnas Oubnuoreka «KuOepJlenmukay: cailt / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryma:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNEeKTPOHHO-OMOIMOTeYHAs cucreMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTtyna: ajisi aBTOPH30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiit: snekTpoHHas OubinMoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: uis aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. Dy1eKTPpOHHO-0ubInoTeuHast cucrema Jloul'Y: caiit / ®I'BOY BO «loul'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIM.

7. JJekTpoHHbI katajsor Hayunoit 6ubGmuoreku [lonl'Y: pasnen caiira / Hb
Houl'Y. — Tekcr: anexrponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum pgoctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTHI — JuIs nosab3oBareneit JJoul'y.

8. JaexTponnblii apxuB Joul'¥Y: pasgen caiita / Hb [Jonl'Y. — Tekcr:
anekTpouubii / OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum qocTyma: CBOOOHBIIA.

13. TIPOI'PAMMHOE OBECITEYHEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us o'y Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suriensust mporpammsl Dream Spark amst BeIcIHX y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensun GPL, Apache,
BSD m1s1 cB060JHOTO IPOrPaMMHOTO 00ECTIEYEHHUS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

