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PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNUHDI

51.B.09 MAPANNENBHOE MPOrPAMMNUPOBAHUE

. Kog n HamumeHoBaHue HanpaBneHus noaroTroBku/cneumnanbHOCTU:

02.03.01 MaTtemaTuka 1 KOMMNbIOTEPHbIE HAYKN

. Mpodmnb noaroroBku/cneynannsaums:

KBaHTOBas Teopusi MHopMauum

. KBanndmkaumsa BoinyckHuka: 6akanasp
. ®opma obyyeHus: ovHas
. Kacheppa, oTBevarowan 3a peanmsauumio AUCLUUNIUHBI: LNMPOBbLIX TEXHOMNOMN

. CoctaBuTenu nporpammbi:

BopayHoB Cepren BuktopoBud, KaHaMAaT PU3MKO-MaTeMaTUYECKNX HaYK, AOLEHT

7. PekomenHpgoBaHa: HMC ®KH (npotokon Ne 3 ot 25.02.2022)

. Y4yeOHbIN roa: 2023-2024 CemecTp: 3



9. Llenn n 3apgaum y4ye6HOM AUCLUUNNUHDI
[aTtb npencrtaBneHne 00 OCHOBHbIX HamnpaBfeHUAX B PasBUTMM BbICOKOMPOU3BOAUTENbHbIX

BblYMCIIUTENbHLIX CUCTEM, [AaTb 0030p CPEeACTB napannenbHOro MNporpaMMMUpoBaHuS,
paccMoTpeTb MAaen napannenbHoro NporpaMMMUpOBaHNst C MOMOLLBbI MHTepdeica nepeaayn
COOBLLEHMI, N3Yy4NTb MoAenNn pyHKLMOHNMPOBAHUS NapannenbHbIX NporpamMm.

10. MecTo y4yebHOM AucuMNUHbLI B cTpykType OOI:
OucumnnuHa oTHocUTCA K BapuaTuBHoM 4vactm 6Gnoka bB1. [Ona ycnewHoro ocBOEHUS

ANCUMMNMMHBI  HeobxooumMo npeaBapuTenbHOe WU3yYeHWe MaTemMaTU4Yeckoro aHanmsa u
NporpaMmMmnpoBaHus.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUs MO AucuUnnuHe/Moaynko (3HaHUA, YMeHus,
HaBblKK), COOTHECEHHbIE C MIIaHUPYEeMbIMU pe3yribTaTaMu OCBOEHUsi obpa3oBaTenbLHON

nporpaMmmbl (KOMNETEHLMSAMM) U UHAUKAaTOPaMU UX JOCTUXKEHUS:

Koa HasBaHve komneTeHuuu Kog(el) WHankaTop(bl) Mnaxvpyembie pesynbTars!

00y4eHus

MK-1 CnocobeH MK-1.1 Ob6napaeTt 6a3oBbIMU 3HaTb: OCHOBHbIE TEXHONOMUN
OEeMOHCTpPUpoBaTh 3HaHWAMM, MOMYYEHHBIMWN | pacnpeaenéHHbIX BbIYUCIIEHWI U
HasoBble 3HaHWSA B obnactu 06paboTkmn AaHHbIX.
MaTemMaTU4ecknx u MaTemMaTn4eckux n (unu)
€CTECTBEHHbIX HayK, €CTECTBEHHbIX HayK,

OCHOB nNporpaMMmpoBaHus n
nporpaMMmpoBaHus n NHOPMALIMOHHBIX
WHOPMALIMOHHbIX TEXHoMnorum
TEXHOMOrNN.

MK-1 CnocobeH MK-1.2 YmeeT HaxoauTb, YMeTb: NPUMEHATb TEXHONOMMN
OEeMOHCTpUpoBaTh dhopmMynunpoBatb 1 napannesnbHbIX BbIYMCIIEHWUIA NpU
6asoBble 3HaHWA pelwaTb CTaHAapTHbIE peLueHnmn 3agad
MaTtemaTU4eCKnx u 3agayn B co6CTBEHHON npodeccnoHarnbHON
€CTECTBEHHbIX HaykK, Hay4Ho- OesiTeNbHOCTN.

OCHOB nccnegoBaTenbCKON
NporpaMMmnpoBaHus n 0eATenbHOCTU B
WMHOPMALIMOHHbBIX MaTemMaTuke un
TEXHOMNOrMM. NHopmaTmke

MK-1 CnocobeH MK-1.3 MimeeT npakTnyeckun Bnagetb: HaBblkaMu
OeMOoHCTpupoBaTh ONbIT Hay4YHO- NCNonb30BaHUA napannenbHbIX
6asoBble 3HaHWSA nccrenoBaTenbCKon anropuMTMOB Afs peLLeHns
MaTeMaTU4eCckux u OesTenbHoCTH B npaKkTUyYeckmx 3agad.
€CTECTBEHHbIX HaykK, MaTeMaTuKe u
OCHOB MHdopmaTumke
NporpamMmMmupoBaHus v
MHGOPMALIMOHHBIX
TEXHOJIOTUMN.

MK-3 CnocobeH co3gaBatb 1 MK-3.1 3HaeT oCHOBHblE MeToAbl | 3HaTb: OCHOBbI MPOEKTUPOBAHUS
nccnepoBathb HOBbIE NPOEKTUPOBaHMUS U CUCTEM pacnpenenéHHbix
MaTemMaTuyeckme nponsBoacTBa BbIYMCIIEHUA.

MOZENn B eCTECTBEHHbIX NporpaMmMHOro NpPoaykTa,
Haykax, NPUHLMMBI NOCTPOEHMS,
NPOMBILLIIEHHOCTU U CTPYKTYpbI U NPUEMBI
BGusHece, C y4eTOM paboTbl C
BO3MOXHOCTEN WHCTPYMEHTaNbHbIMU
COBPEMEHHbIX cpencTeamu,
VMHOPMALIMOHHBIX NnoaaepX1BaoLLMMU
TEXHOJOMMIM U CO3JaHne NporpamMmmHbIX
NporpamMmupoBaHus un NPOAYKTOB U
KOMMBIOTEPHOW TEXHMKM. nporpamMmmHbIx
KOMMJIEKCOB, MX




COMPOBOXAEHWS,
aMVUHUCTPUPOBAHUS U
pasBuTHS (3BONIOLINN)

MK-3 CnocobeH co3gaBaTtb U MK-3.2 YmeeT ncnonb3oBaTtb YMeTb: ncnonb3oBaTb CpeacTBa
nccrnenoBaTtb HOBblE MeToAbl MPOEKTUPOBAHUSA | MPOrpaMMMPOBaHUS
MaTtemaTuyeckue N Npon3BoaCTBa napannenbHbIX BbIMUCIIEHWI C
MOJEnu B eCTECTBEHHbIX NPOrpaMMHOro NpPoaykKTa, | y4eToM OCOBEHHOCTEN UX
Haykax, NPUHLMMbI NOCTPOEHMS, peanusaumn.
NPOMBILLIIEHHOCTU U CTPYKTYpbI U MPUEMbI
BusHece, ¢ y4yeToM paboTbl C
BO3MOXHOCTEN WHCTPYMEHTasbHbIMU
COBPEMEHHbIX cpencrteamu,

NMHOPMAaLIMOHHbIX noaaep>K1uearoLwmmMm
TEXHONOrM " co3aaHue NporpaMmMHoro
NporpaMMmnpoBaHust n npogykTa.
KOMMbIOTEPHOW TEXHUKM.

MK-3 CnocobeH co3gaBaTtb U MK-3.3 VimeeT npakTnyeckuin BnageTb: npakTuyeckumm
nccrnenoBaTtb HOBblE ONbIT NPUMEHEHNS HaBbIKaMW peLLeHns
MatemaTuyeckue YyKa3aHHbIX BbILLE BbIYMCNUTENbHbLIX 3a4a4 C
MOJEnu B eCTECTBEHHbIX METOAOB N TEXHONOIMN NMOMOLLLbKO TEXHOMNOMNN
Haykax, napannensHoro
NPOMBILLIIEHHOCTU U nporpaMMmnpoBaHus.
BusHece, ¢ yueTom
BO3MOXHOCTEN
COBPEMEHHbIX
NMHOPMaLIMOHHbIX
TEXHOMNOIMN N
nNporpaMMmnpoBaHust n
KOMMbIOTEPHOW TEXHUKM.

MNK-4 CnocobeH MK-4.1 3HaeT CoOBpeMEHHbIe 3HaTb: MeToabl U cpeacTea
ncnonb3oBaTb MeToAbl pa3paboTku n napannensHon o6paboTkM
COBpPEMEHHbIE METOAbI peanusaumm anropuTtMOB | MHOpMaLUmm.
pa3paboTku n MaTeMaTU4eCKMX
peanusauum Mojenen Ha 6a3e A3bIKkoB
KOHKPETHbIX anropMTMOB N NakeToB NPUKNagHbIX
MaTemaTU4eCcKmnx nporpamm
Moaenen Ha 6ase MOenMpoBaHus
S3bIKOB
NporpaMMmnpoBaHust n
nakeToB MpuKNnagHbIX
nporpamm
MOAENNPOBaAHNS.

MK-4 CnocobeH MK-4.2 YMeeT paspabartbiBatb U | YMETb: peanv3oBbiBaTb
ncnonb3oBaTb peanu3oBbiBaTb napannenbHble anropuTMbl Ha
COBpPEMEHHbIE METOAbI anropuTmbl 0ase nNpuknagHbIX NPorpamMm.
pa3paboTku n MaTeMaTU4eCKMX
peanusauum Moenen Ha 6a3e A3bIkoB
KOHKPETHbIX anropMTMOB N NakeToB NPUKNagHbIX
MaTemaTU4eCcKmnx nporpamm
Moaenen Ha 6ase MOenMpoBaHus
S3bIKOB
NporpaMMmnpoBaHus n
nakeToB MpuKnagHbIX
nporpamm
MOAENNPOBaAHNS.

MK-4 CnocobeH MK-4.3 VimeeT npakTnyeckuin BnageTb: nporpaMmmMHbIMn
ncnonb3oBaTb OnbIT pa3paboTku 1 cpeacTBaMu ans peanusaumm

COBPEMEHHbIE MeTobl
pa3paboTku n
peanvsauuu
KOHKPETHbIX anropntMmoB
MaTeMaTun4ecKnx
moenen Ha base

peanvsauun anropuTMoB
Ha 6ase A3bIKOB U
nakeToB I'IpI/IKJ'IaLleIX
nporpamm
MoOEenNMpoBaHus

napannersnbHbIX BbIYMCIIEHUN.




A3bIKOB
nporpaMMUpPoBaHNs 1
NakeToB NMPUKNagHbIX
nporpamm
MOZENMPOBaHMsI.

MK-5 CnocobeH y4acTBoBaTb MK-5.1 3HaeT OCHOBHbIE 3HaTb: OCHOBbLI HOPM pa3paboTku
B paspaboTke CTaHAapThbl, HOPMbI 1 TEXHWYECKOW JOKYMEeHTaumm ans
TEXHUYECKOW npasuna paspaboTku CUCTEM, UCMOMb3YHOLLNX
OOKyMeHTaumm TEeXHUYECKOW pacnpegenéHHble BblYUCNEHMS.
nporpamMmmHbIx OOKYyMeHTaumm
NPOAYKTOB U NpOrpamMmHbIX NPOAYKTOB
nporpamMmmHbIxX 1 NporpaMMHbIX
KOMMJIEKCOB KOMMJIEKCOB

MK-5 CnocobeH yyacTBoBaThb MK-5.2 YMeeT ucnonb3oBaTtb UX | YMeTb: UCNOMb30BaTb OCHOBHbIE
B paspaboTke npu NoaroToBke HOpMbI pa3paboTKN TEXHNYECKOW
TEXHNYECKON TEeXHNYECKON AOKyMeHTauun npu
AOKyMeHTaumu AOKyMeHTaumu NMPOEKTUPOBAHUN CUCTEM,
NpPOrpamMmMmHbIX NPOrpamMMHbIX MPOAYKTOB | MCMOMb3YHOLLMX NapansnenbHble
NPOOYKTOB M BbIYNCIIEHNS.

NpPOrpamMmMHbIX
KOMMJIEKCOB
MK-5 CnocobeH yyacTBOBaTh MK-5.3 MmeeT npakTnyeckun BrnageTb: HaBbIkaMy NOATOTOBKU

B pa3paboTke
TEXHUYECKOWN
OOKYMeHTaumm
nporpamMmmHbIxX
NPOAYKTOB U
NporpamMmmHbIX
KOMMNJIEKCOB

OnNbIT NOArOTOBKMU
TEeXHUYECKOWN
OOKyMeHTauum

TeXHUYeCKOW LOKYMEHTauun ans
CUCTEM, UCMONb3YHLLMX
napannesbHble BbIYUCIEHMSI.

12. O6bem AncumnsiivHbl B 3a4eTHbIX eguHuuax/vac. — 3/108.

dopmMa NpoOMEXYTOHYHOM aTTecTaumm 3 CEMECTP — IK3aMEH.

13. TpyaoemkocTb No BMAam y4e6Hom paboTbl

TpyaoemMKoCcTb
Bug yuebHom paboTbl Bcero Mo cemecTpam
3 cem.

AyauTopHbIE 3aHATUS 48 48

nekuum 16 16

B TOM 4vncne: npakTn4eckmne 16 16

nabopaTtopHkle 16 16

CamocTosaTensHas paboTa 24 24
B TOM Yucne: kypcosas pabora (NpoekT)

dopma NpoMeXyTOHHON aTTecTauun 36 36

(9k3ameH)
WToro: 108 108




13.1. CopepxxaHue gUCLUNIIUHbI

Peanunsauus pasgena

HanmeHoBaHue ONCLUNINHBI C
Ne n/n CopeprxaHue pasgena aMcumnivHbl °
pasgena gucumnimHbl MOMOLLIbHO OHNaNH-
Kypca, QYMK*
1. Ilekumn

1.1 BeeneHve B BeeneHue. Ponb 1 3HaveHne https://edu.vsu.ru/
BbICOKOMNPOM3BOAUTEN | BbICOKONPOU3BOAUTENbLHbLIX BbIYUCIEHN B course/view.php?
bHbl€ BblYNCIEHNSA COBPEMEHHOM MUpE. id=2538

Mpon3BoaUTENBHOCTb BLIMUCTTUTENBHBIX CUCTEM.
3akoH AMaana.

1.2 TexHonornu MapannenbHoe NporpammMmnpoBaHne ¢ https://edu.vsu.ru/
napannenbHoro ucnone3oBaHnem MPI. Ctpyktypa MPI- nporpammel. | course/view.php?
nporpaMmMmmpoBaHuns CoobLeHus, ux nepegaya u npuem. id=2538

CVHXPOHHOE N aCMHXPOHHOE B3anMOAENCTBHE.
KonnekTnBHbIn 0O6MeH aaHHbIMU. Buabl
KonnekTnsHoro obmexa, 6apbepbl,
LUMpOKOBeLLaTeNbHas paccbifika AaHHbIX.
KommyHukaTopbl 1 Tononornn. NponssoaHbie TUNbI
OaHHbIX.

Komnunsauua n otnagka MPI-nporpamm. Cuctema
nporpammupoBaHus OpenMP. PacnpegeneHHble
BblYMCreHus ¢ ucnonb3oBaHuemM GRID TexHonorun.

1.3 MapannenbHble MHdopmaumoHHbIi rpad anroputma. NokasaTtenu https://edu.vsu.ru/

anropuTMbl 3hPEKTUBHOCTN NapannenbHoro anroputmMa. course/view.php?
YMHOXeHME MaTpuLbl Ha BEKTOP. id=2538
MaTtpuyHoe ymHoXeHne. CoptupoBka. ObpaboTka
rpacpoB. 3agava Qupuxne ans ypaBHeHUS
IMyaccoHa.

1.4 ApxutekTtypa [MyTn NOBbILEHNSA MPON3BOANTENBHOCTU https://edu.vsu.ru/
napannesnbHbIX npoueccopos: CISC- n RISC-npoueccopbl. course/view.php?
BbIYMCMNTENBHbIX KonBewnepusaums. CynepckansapHas, VLIW, id=2538
cucTem BEKTOpHasA apxutekTypbl. Kaw-namsaTb.

MHoronpoueccopHble apXMTEKTypbl C 00Len 1
pacnpegeneHHon namaTblo. Knaccudukaums
dnnHHa. TpaHchbTEepHI.

1.5 Bsanmopenctsytowme | NoHATMA npouecca u pecypca. [NpumMuTuBhl https://edu.vsu.ru/
npoueccsl €030aHus 1 3aBepLueHus npoueccos. MpuHUmMnbI course/view.php?

opraHusaumm B3anmoaencTeuns npoueccon. 3agaya id=2538
B3aMMHOI0 ucknoyeHnsi. Cemadopsl.

WMcnonb3oBaHue rpadgmyeckmx cnocobos

npeAcTaBneHns Npu NPOeKTUPOBaHUM U aHanuae
napannenbHbIX NPorpamm.

1.6 VHdopMaLMOoHHO- Knaccudmkaums BelYNCINTENBHBLIX CETEN. https://edu.vsu.ru/
BblYUCIIUTENbHBbIE XapakTepucTnKM TOMoMnormm ceTu. course/view.php?
cetu MexaHu3mbl nepegaym gaHHbix. lNpoTokon nepegaymn | id=2538

OaHHbIX.
CtaHpapTbl Ha peanusaumm KOMMYHUKALMOHHOM
cpeabl. MoHuTOpHLIN y3en. MNeperpyska ceTu.
CTtpykTypa pacnpegeneHHbix OC. MNpobnema
TYMMWKOB.

2. MpaKkTnyeckune 3aHATUA

2.1 TexHonornu MapannenbHoe NporpamMmnpoBaHne ¢ https://edu.vsu.ru/
napannenbHoro ucnone3oBaHnem MPI. Ctpyktypa MPI- nporpammel. | course/view.php?
nporpaMmMmmpoBaHus CoobLeHus, ux nepegada u npuem. id=2538

CVHXPOHHOE N aCMHXPOHHOE B3anMOAENCTBHE.
KonnekTnBHbIn 0O6MeH gaHHbIMU. Buabl
KONNEKTUBHOIO obmeHa, 6apbepbl,
LUMpOKOBeLLaTeNbHAsA pacchbiyika AaHHbIX.
KommyHukaTopbl 1 Tononornn. Npon3soaHbie TUMbI
OaHHbIX.

Komnunauus n otnagka MPIl-nporpamm. Cuctema
nporpammupoBaHus OpenMP. PacnpegeneHHble




Bbl4McneHuns ¢ ucrnonb3osaHnem GRID texHonormn.
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MapannenbHble
anropuTMbl

MHdopmaumoHHbIi rpad anroputma. NokasaTtenu
3(PhEKTUBHOCTM NapanienbLHOro anroputma.
YMHOXeHME MaTpuLbl Ha BEKTOP.

MaTtpuyHoe ymHoxeHne. CoptupoBka. ObpaboTka
rpacpoB. 3agaya OQupuxne ans ypaBHeHUs
IMyaccoHa.

https://edu.vsu.ru/
course/view.php?
id=2538

2.3

ApxuTtekTypa
napannenbHbIX
BbIYUCITUTETbHbIX
cuctem

MyTn NoBbIWEHMSA NPON3BOANTENBHOCTU
npoueccopos: CISC- n RISC-npoueccopbl.
Konewnepusaums. CynepckansapHas, VLIW,
BEKTOpHas apXMTekTypbl. Kaww-namsTb.
MHoronpoueccopHble apXUTEKTYpbl C 00LLEN U
pacnpegeneHHon namaTbto. Knaccudukaums
dnnHHa. TpaHchbTepHI.

https://fedu.vsu.ru/
course/view.php?
id=2538

24

BsanmopgencraytoLne
npoueccsol

MoHATUS Npouecca u pecypca. MpUMUTUBBI
CO3[1aH1s U 3aBepLUEHUs npoLleccoB. MpuHUMNbI
opraHu3auuu B3anMoaencTBus NpoLeccoB. 3agava
B3aVMMHOro UckntodeHust. Cemadoopel.
Wcnonb3oBaHue rpadgmyecknx cnocotos
npeacTaBneHns Npy NPOEKTUPOBAHNM 1 aHanmae
napannenbHbIX NporpamMm.

https://edu.vsu.ru/
course/view.php?
id=2538

2.5

WHdopmaLMoHHO-
BblYUCIINTESNbHBbIE
cetn

Knaccudmkaums BelYNCANTENBHBIX CETEMN.
XapakTepuCcTuKM TOMNOSOrMn CETH.

MexaHn3mbl nepegayn gaHHbIX. [poTokon nepegaun
OaHHbIX.

CtaHpapTbl Ha peanunsaumm KOMMYHUKALMOHHOM
cpeabl. MoHuTOpHLIN y3en. MNeperpyska ceTu.
CrtpykTypa pacnpegeneHHbix OC. MNpobnema
TYMMWKOB.

https://edu.vsu.ru/
course/view.php?
id=2538

13.2. Tembl (pa3aenbl) AUCLUNIUHBbI U BUAbI 3aHATUIA

Buapbl 3aHaTUI (KOMYECTBO YacoB)

Ne HavnmeHoBaHne Tembl CaMocToSTennnas

n/n (pasgena) gucumnnmHbl Jlekuun MpakTnyeckue | JNlabopaTopHblie pa6ota Bcero
BseneHve B

1 | BbICOKOMPON3BOANTENBHBI 1 0 0 2 3
€ BblYMCMEeHUs
TexHonorum

2 | napannenbHoro 2 2 2 4 10
nporpamMmMupoBaHus

3 MapannenbHble 4 4 4 6 18
anropuTMbI
ApxuTekTypa

4 | napannenbHbIX 4 4 4 4 16
BbIYMCIUTENBHBIX CUCTEM

5 BaanmopencraytoLne 5 5 5 4 10
npoueccsl

6 MHdopMaLMOHHO- 3 4 4 4 15
BbIYMCIUTENbHbIE CETU
UToro: 16 16 16 24 72

14. MeToan4yeckune ykasaHua ansa obyvarowmxcs no 0CBOEHUIO AUCLUNIIUHDI:

OcBoeHne gucumMnnnHbl CKNnaabiBaeTcs M3 ayanTopHOM paboTbl (y4ebHOM 4eaTenbHOCTH,
BbIMNOSIHAEMOM NO4 PYKOBOACTBOM MpenogasaTensi) M BHeayguTOpHOW paboTbl (yyebHou
AEATENbHOCTU, peanm3yemon oby4atoLmMmMcs CaMOCTOATENBHO).



AyouTtopHaga paboTa cocTouT 13 paboTbl HA NEKUMSX U BbINOSTHEHUSA NPAaKTUYECKUX (Mnn
nabopaTtopHbiX) 3agaHun B OObEMEe, nNpedyCMOTPEHHOM Yy4ebHbIM nnaHom. Jlekuums
npeactaender cobon nocrnegoBaTenlbHOE W CUCTEMATUYECKoe U3noXeHue  y4yebHoro
MaTtepuana, HanpaBfleHHOEe Ha 3HAaKOMCTBO OOy4allmUXcsa C OCHOBHbIMW MOHATUSMWU W
TEOPEeTUYECKMMN MONOXKEHNSAMN N3yH4aeMon AUCLMNIMHBIL. JIEKUMOHHbIE 3aHATUS DOPMUPYIOT
Gazy pgna npaktnyecknx (UM  nabopaTopHbIX) 3aHATUA, Ha KOTOPbIX MOfyYeHHble
TeopeTUYEeCKNe 3HaHUA MNPUMEHSIOTCA AONA pPelleHMs KOHKPETHbIX MNPaKTUYeCcKnX 3agaud.
Obyvalowmmca ans  ycnewHoro OCBOEHUS OUCUMUNIIMHBI PEKOMEHOYETCS BEeCTU KOHCMEeKT
NeKUnn n npakTndeckux (nabopaTopHbIX) 3aHATUN.

CamocTosaTenbHasa paboTa npegnonaraeT yrinybnéHHoe n3yvyeHne oTAenbHbIX pasaenos
ANCUMNIIMHBI C UCMOMNb30BaHNEM NUTEpPaTypbl, PEKOMEHAO0BAHHOW npenogaBaTtenemM, a Takke
KOHCNEKTOB NeKkuun, npe3eHTauMoHHbIM MaTtepuanom (Mpy  Hanuydmn) U KOHCMNEKTOB
npakTnyecknx (nabopaTtopHbix) 3aHATUI. B kayecTtBe nnaHa gnsi camoctosiTenbHOW paboTbl
MOXeT ObITb ucnonb3oBaH pasgen 13.1 HacToswen paboden nporpammbl, B KOTOPOM
3admMKkcMpoBaHbl pasgensl AUCUMMNAWHBI U UX cogepxaHue. B pasgene 13.2 pabouen
nporpaMmmbl onpefensdeTcs KofMyecTBO 4acoB, OTBOAUMMOE Ha CaMOCTOATENbHYK paboTy no
Kaxgomy pasgeny AucuuniuvHbl. bonbluee KOnMYecTBO YacoB Ha CaMOCTOATENbHYK paboTty
OTBOAUTCSA Ha Haubonee TpyaHble pasgesibl AUCUMNANHBL. NS caMOCTOSATENbHOrO U3ydYeHus
OTAENbHbIX pa3genoB OMCUUNMNHBI UCNOMb3YEeTCHA NepedeHb nuTepaTypbl U APYrnX pecypcos,
nepeyvncrieHHblx B NyHKTax 15 n 16 HacTosawen paboyen nporpammei.

YCnewHoCTb OCBOEHUSA OUCUMMANHBI ONpeaenseTca CUCTEMATUYHOCTbIO U rNyBGuMHON
ayauToOpHOM M BHeayauTopHOM paboTbl obyyatoLerocs.

Mpn uncnonb3oBaHWM AUCTAHUMOHHBIX OBpas3oBaTeribHbIX TEXHOMOMMW W 3NEKTPOHHOrO
oby4eHna BbINOMHATL BCe YyKasaHWA npenogasaTenierd, BOBpeMda noaknodaTsca K online
3aHATUSAM, OTBETCTBEHHO NOAXOAMTb K 3a4aHMAM AS19 CAaMOCTOSATENbHON paboThl.

15. lNepeyeHb OCHOBHOW W AOMOSNIHUTENBLHOW INUTepaTypbl, PECYpPCOB WHTEPHeT,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUNIIVNHbI

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHUuK
Crtykonos, C. B. lNMapanneneHoe nporpammunpoBaHue. Npaktukym : yuebHoe nocobue / C. B.
CrtykonoB. — Kemepogo : KemlY, 2020. — 273 c. — ISBN 978-5-8353-2723-2. — TekcT :
ANEKTPOHHbIN // JlaHb : anekTpoHHO-6nbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/173547
Bop3yHos, C.B. CynepkomMnbloTepHble BbluMcneHns: npaktuyeckun nogxon / C.B. bopayHos, C.[.
2 KypranuH. — CI16. : BXB, 2019. — 256 c. — (Cepusa: YyebHasa nutepatypa gns By3oB). — ISBN 978-5-
9909805-2-5. — URL:https://elibrary.ru/item.asp?id=36628828

0) gononHuTeneHasa nutTeparypa:

Ne n/n NcTouHuk
dunaTos, A. C. lNapannensHoe nporpammupoBaHue : yd4ebHoe nocobue / A. C. dunatos. — Mocksa :
1 PTY MUPJA, 2021. — 46 c. — TeKCT : 3NeKTPOHHbIN // JlaHb : aNeKkTpOHHO-6MbNMoTevHas cucrema.

— URL: https://e.lanbook.com/book/218429

MapdpeHos, [. B. MapannenksHbie 1 pacnpeaeneHHble BolYMCneHns : y4ebHoe nocobue / [. B.

2 MapdeHos, . A. NetpyceBuy. — Mocksa : PTY MUPJA, 2022. — 92 ¢. — TeKCT : aneKTPOHHbIN //
J1aHb : anekTpoHHO-6ubnmoTeyvHas cuctema. — URL: hitps://e.lanbook.com/book/265658

B) MHChOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypcbl (odrumanbHble pecypcbl UHTEPHET)*:

Ne n/n Pecypc
1 3HB BI'Y: https://lib.vsu.ru/
2 OneKTpoHHO-6MbnnoTeyHas cuctema "YHmBepcutetckas omdnmoteka online": http://biblioclub.ru/
3 OneKTpoHHO-6MbnnoTeyHas cnuctema "flaHb": hitps://e.lanbook.com/

16. NMepeyeHb y4e6HO-MeTOANYECKOro o6ecneyeHns 4N CamoCcTosATeNIbHOU paboThbl

Ne n/n McToYHUK

1 Crtykonos, C. B. lNMapanneneHoe nporpammunpoBaHue. MNpaktnkym : y4ebHoe nocobue / C. B. CTykonos.



https://e.lanbook.com/
http://biblioclub.ru/
https://lib.vsu.ru/

— KemepoBo : KemlY, 2020. — 273 c. — ISBN 978-5-8353-2723-2. — TeKCT : 9aneKTpoHHbIN // J1aHb :
3ANeKTpoHHO-6nbnnoteyHas cnuctema. — URL: https://e.lanbook.com/book/173547

17. OOpasoBaTenbHble TEXHOJNIOTMKU, WUCMNONb3yeMble MNpu peanu3aumum y4ebHom
OUCLUMNINHBLI, BKIOYas AUCTaHUMOHHble oObpa3oBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

Mpy peanusauny AUCUMNIMHBLI MOTYT UCMOMb30BaTbCA TEXHOMOMMN 3NEKTPOHHOIO 0ByYeHus U
ANCTaHUMOHHble obpasoBaTtenbHble TEXHOMOrMK Ha 6a3e noptana edu.vsu.ru, a Takke apyrue
[AOCTYNHble pecypcbl ceTu MHTepHer.

18. MaTepumanbHO-TeEXHNYECKOe obecnevyeHne ANCLUUNIUHbI:

AyouTtopusa ons NEKUMOHHbIX 3aHATUA: MyNbTUMEAMa-NpoeKTop, 3KpaH And NpoekTopa, KOM-
NblOTEP C BbIXOAOM B ceTb «HTepHeT». CneumanuampoBaHHas mebenb (CTonbl y4eHU4ecKue,
cTynbs, gocka). lNporpammHoe obecnedeHune: LibreOffice v.5-7, nporpamma gns npocmoTtpa
dannos opmata pdf, 6payaep.

KoMnbloTepHbIM  KNacc:  cneuvanuanpoBaHHas Mebenb, nepcoHarnbHble  KOMMbOTEPHI,
MYINbTUMEANNHBIA NPOEKTOP, 3KPaH.

MO: OC Windows v.7, 8, 10, UHTepnpeTaTop sA3blika CPython, guctpnbytms Anaconda, IDE
PyCharm, pegaktop Jupiter.

19. OueHouYHbIe cpeAcTBa Afisl NPOBeAEHUA TEKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsigOK  OUEHKM  OCBOEHMSI  obyyawwmmucs  ydebHOro  MaTepuana  onpegensietcs
coaepXaHneM crieayLmx pasaenos ANCUUNINHBI:

No HavumeHoBaHue K WHankaTopsbl
o oMneTeH
/n pasgena AUCUMnInHbI Y OOCTWDKEHNS OueHouYHble cpeacTBa
(mogyns) KOMNeTEHUMMN
MK-1.1 lMncbMeHHbIV onpoc
1. | Pasgensbl 1-6 MK-1 MK-1.2 JTabopaTtopHble paboTbl
MK-1.3 JlabopaTtopHble paboTbl
MK-3.1 MncbMeHHbIN onpoc
2. | Pasgenbl 1-6 MK-3 MK-3.2 JlaGopaTtopHble paboTbl
MK-3.3 JTabopaTtopHble paboThbI
MK-4.1 [M1cbMeHHbIN onpoc
3. | Pasgenbl 1-6 MK-4 MK-4.2 JlabopaTtopHble paboTbl
MK-4.3 JTabopaTtopHble paboTbl
MNK-5.1 McbMeHHbIN onpoc
4. | Pasgenbl 1-6 MK-5 MK-5.2 JlabopaTtopHble paboTbl
MK-5.3 JTabopaTtopHble paboTbl
MpomexyToyHas aTTecTaumsi MepeyeHb BONPOCOB 4118 MMCbMEHHOTO
dopma KOHTPOJISA — 9K3aMEH onpoca

20. TunoBble OLEHOYHble cpeAcTBa M MeToAuYecKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1. TeKyWw M KOHTPOSIb YCNEeBaeMoCcTu

KoHTpomnb ycneBaemocTy No OUCUUMNIIMHE OCYLLECTBASIETCA C NMOMOLLbIO nabopaTopHbIX
paborT.

Mepe4yeHb NabopaTopHbIX paboT




TabynupoBaHue yHKLNNA.

Komnunauus n otnagka MPI-nporpamm.

OcHoBHble pyHkumm MPI. Mpoueaypsbl Send, Recv.

OcHoBHble pyHKkumm MPI. Mpoueaypsbl Beast, Scatter, Scatterv.
OcHoBHble pyHKkumm MPI. Mpouenypsbl Gather, Gatherv, Alltoall..
OcHoBHble pyHKkumm MPI. Mpoueaypsbl Reduce, AllIReduce, Scan
OcHoBHble pyHkumm MPI. Mpoueaypsbl Beast, Scatter, Scatterv.
BasoBble napannenbHble anropuTMbl. 3agaya 0 CymMme.
BaszoBble napannenbHble anropuTMbl. 3agaya o npedumkce.

© © N o O R N =

TunoBsoe 3agaHue ans nabopaTtopHou paboTbi

Na6opaTopHas pa6oTa Ne 1
«TabynupoBaHue pyHKLUNY»
Llenb paboTbl: n3ydeHne n nccrieqoBaHme napannenbHbiX METOL0B TabynmpoBaHua OyHKLMINA.

Tpeb6oBaHusA K BbINONMHEHUIO PaboTbl: BbINONHEHNE nabopaTopHon paboTbl
npegycmaTpuBaeT HanncaHue nporpamMMbl, peanuayowen nlyvyaemble METOAbI, U MPOBEPKY eé
paboTbl Ha KOHTPOSTLHOM MpUMeEpeE.

OT1yéT o paboTte npoBoaMTCS B BUAE cobeceqoBaHUS M 3aKnNYaeTcs B AEMOHCTpauum paboThbl
nporpaMmmbl, 06 bSICHEHUM NPUHLMNOB PaboThbl anropuTMa U OTBETOB Ha AOMNOSTHUTESNbHbIE
BOMPOCHI.

KpMTepVIVI OUEeHKU: a5nd nony4yeHna oueHKN «3a4TeHO» Heo6Xxoa4MMOo nokasaTb BbICOKUI
YPOBEHb BJ1agEeHNA TEOPETUHECKMM MaTeEpPpUariomMm, ymeTb 00bACHUTD npuHUMN pa6OTbI
HanucaHHom nporpammsbl, BEPHO OTBETUTb HA AONOJIHUTESIbHbIE BOMPOCHI.

3apaHue: HanucaTb NporpaMMy, peanuayoLlyto napannenbHoe BbluMcneHne Tabnuupbl
3HayYeHun yHKUMM ¢ ncnonb3osaHnem OpenMP. [NMposepuTb paboTy NporpaMmmbl Ha
KOHTPONbHOM npumepe. ViccnegoBatb CXOAUMOCTb METOAOB U NPOBECTU CPaBHEHME MO YUCNY
waros, noTpeboBaBLUMXCA ANA JOCTUXKEHUS YKa3aHHOW TOYHOCTH.

20.2. NMpomexyTo4yHana aTrecTtaums

MpomexyToyHas aTtTectauust Mo OUCLMINIIMHE OCYLLECTBISIETCA C MOMOLUBbI CreayroLLmx
OLEHOYHbIX CPEACTB: NepeyeHb BOMPOCOB ANs MMCbMEHHOIO Onpoca.

MepeyeHb BONPOCOB AN NMCLMEHHOrO onpoca

Pa3gen 1. BBegeHue B BbICOKONPOU3BOAUTENbHbIE BbIYUCNEHUA
1. CoBpeMEHHbIe KOHLeNuun 1 cpeacTea napannensHoro nporpaMmMmmpoBaHns.
2. MNpuHuMnbl nporpammMmmnpoBaHna ans 3BM ¢ obuien n pacnpeneneHHon NamsTbio.
3. Ponb n1 3Ha4yeHmne BbICOKONPON3BOAUTENBHbLIX BbIMUCIIEHUI B COBPEMEHHOM MUPE.
4. Npoun3BoANTENBHOCTb BbIMUCIUTENBHBIX CUCTEM.
5. 3akoH Ampaana.

Pasgen 2. TexHonorum napannesibHOro nporpaMmmMupoBaHusA



Ctpyktypa MPI-nporpammsil.
CoobueHuns, nx nepegaya m npmem.
CUHXPOHHOE N aCMHXPOHHOE B3anMMOOENCTBME.
KonnekTnBHbIN 0OMEH AaHHbIMMU.
Buaobl konnektuBHoro obGmeHa, bapbepbl, LUMPOKOBELLATENBHAA pacchbifika
AaHHbIX. KoMMyHMKaTOpbl 1 TONONOrnu.
6. MNpon3BoaHbIe TUMbI AAHHBIX.
7. Komnunauma un otnagka MPI-nporpamm.
8. Cuctema nporpammumpoBaHna OpenMP.
Paspgen 3. NapannenbHble anropuTtMbl

a0

1. MHdopmaumoHHbIM rpad anroputMa.
2. MNokasaTenu adPEeKTUBHOCTM NapansiensHoro anroputMa.
3. YMHOXeHMe maTpuLbl Ha BEKTOP.
4. MaTpu4Hoe YMHOXeHue.
5. CopTupoBka.
Paspen 4. Apxutektypa napannenbHbiX BbIYUCIIUTENbHbIX CUCTEM
1. TlyTn nosbiweHnsa nponssogutensHocTn nporeccopon: CISC- n RISC-npoueccopbl.
2. KoHBenepusaums.
3. MHoronpoueccopHble apXnTeKTypbl C 0BLLEN N pacnpedeneHHOon NaMaTbIo.
4. Knaccudukauyunsa ®nmHHa.
Paspen 5. BzaumopencrtByrowme npoueccbl

1. NoHATUA npouecca u pecypca.
2. MpnMnTMBBLI CO30aHNA 1 3aBEpPLUEHNSA NPOLIECCOB.
3. MNMpuHUMNbI OpraHM3aumm B3auMOAEeNCTBMS nNpoueccoB. 3adadva B3anMHOIO UCKIHOYEHNS.
4. Cemacpopsl.
Pasgen 6. UHpopmaLMOHHO-BbIYUCINTENbHbIE CETU
1. Knaccudpukaumsa BblMMCINTENBHBIX CETEMN.
2. XapaKTepuCTUKN TONOMOrmn CeTu.
3. MexaHn3mbl nepegayn gaHHbIX.
4. Npobnema TynuKos.

Tpeb6oBaHMA K CTyAeHTaM Npu NpoBeAeHUU NPOMEXYTOYHOM aTTecTauum

[ns oueHMBaHUSA pe3ynbTaToB 00YYEHMS Ha 3K3AMEHE ¢ OLEHKOM MCHOMb3yeTcs 4-0aibHas IIana: «OTIHYHO,
«XOPOILIOY, «yIOBJIETBOPUTEILHOY, «HEYIOBJICTBOPUTEIHLHON.

YpoBeHb
KpuTepum oueHnBaHnsa KOMMNETEHLNIA cchopmmpoBaHH LLikana oueHok
ocTH
KOMMEeTEeHUnn

[laH nonHbIn, pasBEpHYTLI OTBET Ha MNOCTABMEHHbIN BOMNPOC
(Bonpocsl), obyyatoLLmiics cBOOOAHO ONepupyeT OCHOBHbIMU
MOHATUAMMW OUCLUUNIIMHBI, OPUEHTUPYETCS B NpeaMeTHON MoBbILEHHbIN OThNYHO
obnacTtu. N3anoxeHne matepmnana He COAEPXUT OLINOOK, YpPOBEHb
oTNMyaeTcs nocneaoBaTenbHOCTbIO, IPaMOTHOCTbLIO, JTOMMYECKON
CTPOWMHOCTbLH.
[aH pasBépHyTbI OTBET Ha NOCTABIEHHbBIN BONPOC (BONPOCHI), baszoBbin Xopouuo
obyuatomiica cBobogHO onepupyeT OCHOBHBIMU MOHATUAMM YPOBEHb
AVCLMNMMHBI, OpUEHTUpYyeTCs B NpeamMeTHoW obnactu. Matepwman
N3MOXEH B LIENTIOM NocreaoBaTeribHO U rpaMOTHO, OTCYTCTBYIOT
rpybble ownbKM, 0gHAKO MMEKTCA OTAEeNbHbIE HETOYHOCTY B




onpeaeneHnax, BblIMUCNEHNAX, OoKa3aTellbCTBax, N3JNMOXXEHNAX
NOJIOXXEHUN TEOPUN.

OTBeT Ha NoCTaBMNEHHbIA BONPOC (BONPOCHI) COAEPKUT
U3roxeHue Tonbko 6asoBoOro TeopeTUYecKoro maTepuana,
UMeIoTCS OLWNGKM B ONpeaeneHunsix, BbIYUCTIEHNSAX, MoporoBbiit
fAoKasaTenbCcTBax, (hOPMYIMPOBKaX MOSOXKEHUIA TEOPUN. YPOBEHb
HapyLlueHa rnornyeckasi nocnefoBaTesibHOCTb B U3MNOXKEHNM
maTepuana.

y/J,OB.I'IeTBOpMTeJ'IbHO

OTBeT Ha NoCTaBMEHHbIN BONPOC (BONPOCKI) OTCYTCTBYET, NTMbo
COLEPXUT rpybble OWMBKM B onpedeneHunsx, BblYUCTIEHNSX,
AokasaTtenbcTBax, (popmMynmMpoBKax NOSOXKEHUIN TEOPUN.
Obyvarowminca He BnageeT OCHOBHLIMU MOHATUAMW AUCLMNIINHGI.
OtcyTcTBYeT normyeckasi nocneaoBaTenbHOCTb B U3NOXEHUN
mMaTepuana.

- HeynoBneTBoputensHO

anBeAéHHble HUXe 3adaHnsa peKkoMeHayeTCcda ncnonb3oBaTtb Npu npoBeaeHUN ANAarHOCTU4YeCKuX
pa60T ONA OUeHKU OCTaTO4YHbIX 3HAHUM NO AUCLUNIIMHE

3agaHusa c BbLIDOpOM oTBeTa

1. Komnmnsaumsa nporpaMmmbl B pamkax ctaHgapta MPI MoxeT ObiTb BbINOSTHEHA C MOMOLLIbKO KOMaHAbI:
a) mpirun

b) mpifort

c) mpicxx

d) mpicc

2. 3anyck nporpaMmmbl B pamkax ctaHgapta MPI MmoxeT 6bITb BbINOMHEH C MOMOLLbIO KOMaHAbI:
a) mpirun

b) mpiexec

C) mpicc

d) mpifort

3. MNonyuynTb 3HaYeHMe paHra npouecca MOXHO C NoMOLLbI noanporpammel MPI:
a) MPI_Comm_size

b) MPI_Comm_rank

c) MPI_Init

d) MPI_Finalize

4. MNonyynTb 3Ha4YeHne pasMepa KOMMyHMKaTopa MOXHO C NOMOLLbI0 nognporpammel MPI:
a) MPI_Comm_size

b) MPI_Comm_rank

c) MPIL_Init

d) MPI_Finalize

5. CTaHgapTHbI KOMMYHUKATOP, codep Kalluin Bce 3anyLeHHble npoueccbl MPI-nporpammel,
Ha3blBaeTcs

a) MPI_COMM_WORLD

b) MPI_COMM_NULL

c) MPI_ANY_TAG

d) MPI_ANY_SOURCE

6. MNepBbiM NO NOpsAKY BbI30BOM noanporpaMmmbl MPI MoXXeT 6bITb BbI3OB:
a) MPI_lInitialized

b) MPI_Init

c) MPI_Comm_rank

d) MPI_Comm_size

7. B KonnekTuBHOM onepauunmn obmMeHa AOaHHbIX MPUHUMAKOT ydacTune:



a) He bornee AByX NpoLEccoB

b) posHO ABa npouecca

C) Bce npouecchl, NpuHaanexaiwme ykasaHHOMy KOMMYHUKaTopy
d) He MeHee OBYyX NPOLLECCOB

8. [1ns BbINOMHEHMS LWMPOKOBELLATENbHOW PacChIfiku COOOLLEHN NPUMEHAETCS:
a) MPI_Bcast

b) MPI_Bsend

¢) MPIl_Send

9. K knaccy konnektneHbIx onepaunn MPI oTHocaTcs:
a) c60op AaHHbIX

b) pacnpeaeneHne AaHHbIX

C) onepauus peayKuum gaHHbIX

d) o6GMeH no roToBHOCTU

10. B pamkax onepauuun peayKkumm MOXHO BbINONHUTL
a) cyMMMpOBaHu1e 3f1IeMeHTOB MaccuBa

b) ymHOXeHne aByx matpuy,

C) onpeAerneHne MakCMMarnbHOro 3fieMeHTa

d) nepeMHOXeHUe 3fIeMeHTOB MaccuBa

11. Onepaumsa LWMpoKoBeLLaTENbHOM PacChISiku

a) nepecblinaeT O4HU U Te XXe AaHHble BCeM npoueccam

b) BbINONHAET YaCTUYHYIO peayKuuio

C) nepechbinaeT BCEM OCTalbHbIM NpoLeccaM pasHble oparMeHTbl JaHHbIX

12. Nognporpamma MPI_Gather:

a) BbINOMHSAET LUMPOKOBELLLATENbHYI0 PaCChINKy

b) BbINONHAET CO0pP AAaHHbIX

C) ABNsieTCA onepaumen KOneKTUMBHOro oomMmeHa AaHHbIMU

13. MNMognporpamma MPI_Scatter:

a) BbINOMHAET pacnpeaeneHme aHHbIX Mexay npoueccamm
b) BbINONHSAET WNPOKOBELLATENBHYO PACChINKy

C) siBNsieTcsa onepaumen CUHXPOHN3aLUmm

14. Kakue 13 cneagyrowmx onepaumm BbINOSIHAKOT CO0p AaHHbLIX HA OAHOM npouecce
a) MPI_Gather

b) MPI_Gatherv

c) MPI_Aligather

15. Kakne nx nepevymcrneHHbIX onepaumn OTHOCATHCS K KNaccy BEKTOPHbIX
a) MPI_Alltoall

b) MPI_Alltoallv

c) MPI_Aligather

d) MPI_Aligatherv

16. MNMognporpamma MPI_Alltoall:

a) BbINOMHSAET onepauuio YaCTUYHOW peayKLmm

b) BbINONHAET onepaunio NONHON peayKumnm

C) BbINONHAET Onepaumio CUHXPOHM3aUnn

d) BbINOMHSAET Nepeaavy AaHHbIX NO CXeMe «KaXAblM-BCeM»

17. Nognporpamma MPI_Scan:

a) BbINOMHSAET onepauuio YacTUYHON peayKuumu
b) BbINONHAET onepaumtio NONHON peayKumm

C) BbINOSNHAET Onepaumio CUHXPOHM3aLNn



d) BbIMOJTHAET nepenadvyy AaHHbIX MO CXeMe «TOYKa-TOYKa»

18. B pamkax ctaHgapta MPI cosgaHue npoussogHoro Tuna B MPI BeinonHaeTcs oyHKUMEN:
a) MPI_Comm_create

b) MPI_Type_create

c) MPI_Type_create_struct

19. B pamkax ctaHgapTa MPI cosgaHue cTpykTypHoro Tvna B MPI BbinonHsaeTca oyHKUnen
a) MPl_Type_struct

b) MPI_Type_create

c) MPI_Comm_create

20. KommyHukatopom B MPI HasbiBaeTcs:

a) rpynna npoueccoB, HageneHHas o6LWMM KOHTEKCTOM OOMeHa AaHHbIMU

b) nognporpamma, BbINnonHsALLWAA nepegady unm npmem coobLieHuns

C) nognporpamma gnst 06paboTkM curHanos, NOCTynaroLWmMX OT ONepaLMoOHHON CUCTEMBI

21. Ana co3gaHus KOMMYyHUKaTopa npegycmMoTpeHa komaHaa
a) MPI_Comm_size

b) MPI_Comm_create

c) MPI_Comm_rank

22. Cospgatb rpynny KOMMYHUKATOPOB MOXHO C NMOMOLLIbIO KOMaHAbI
a) MPI_Group_excl

b) MPI_Group_incl

¢) MPI_Group_difference

d) MPI_Group_free

23. MNMoanporpamma MPI_Comm_size:

a) sBnseTcs onepaunen AByXTo4e4Horo obmeHa

b) Bo3BpalaeT KONMYECTBO NPOLLECCOB B YKa3aHHOM KOMMYHUKaTope

C) 3afjaeT KONNYeCcTBO NPOLECCOB B yKa3aHHOM KOMMYHMKaTope

d) npoBepsieT BO3MOXHOCTb CO3aHNsi KOMMYHUKaTOpa C yKa3daHHbIM pasMepoM

24. Onpegenntb KONMYECTBO NPOLLECCOB B KOMMYHUKATOPE MOXHO C MOMOLLbHO:
a) MPI_Comm_size

b) MPI_Comm_rank

c) MPI_Comm_create

25. B MPI cywecTBytoT crneayroLme Tunbl ABYXTOYEYHbIX OOMEHOB:
a) ctaHgapTHbLIN OOMeH

b) o6MeH no roToBHOCTHU

C) CUHXPOHHbIN OOMeH

d) o6meH ¢ 6ydepusaumen

26. CtaHgapTHasa bnokupyowas AByxToyeyHasi nepefada BbinosHAETCs
a) MPl_Send

b) MPI_Ssend

¢) MPI_Bsend

d) MPI_Rsend

27. [IByxToveyHas nepenaya c bycepusaumen BbinonHaeTca pyHKunen
a) MPI_Send

b) MPI_Ssend

c) MPI_Bsend

d) MPI_Rsend

28. HeGnokupyoLwwnin BapuaHT onepauui nepegayun coobLueHni cyecTsyeT ans:



a) cTaHgapTHOM onepauunM o6MeHa AaHHbIMU
b) obmeHa c 6ycepusaumnen
C) o6MeHa «no roToBHOCTU»

29. Hebnokupytowmin npuem B MPI BbinonHsaeTcs :
a) MPI_Irecv

b) MPI_Recv

c) MPI_Reduce_Scatter

30. Nognporpamma MPI_Wait npegHasHayeHa ons:

a) 6rnokupyloLllen NPoBePKU BbIMONHEHUA OOMeHa

b) HeGnoknpyoLen NpoBepPKX BbINOSIHEHNA OOMeHa

C) NPMOCTaHOBKM BbIMOSTHEHWNSI NPOrpaMMbl Ha 3agaHHbIN NEPUOA BPEMEHN

31. Nognporpamma MPI_Test npegHasHavyeHa ang:

a) GriokupytoLLen NpoBePKN BbINOSTHEHMS OOMeHa

b) HeGnokupyrowen NPoBepKn BbINONTHEHMA OOMeHa

C) NPUOCTAHOBKN BbIMONIHEHMS MPOrpaMMbl Ha 3a4aHHbIN NEPUOS BPEMEHM

32. Nopgnporpamma MPI_Testall BoinonHaeT npoBepky:

a) 3aBepLueHus ntbdoro onepaumm obmeHa n3 HEKOTOPOro MHOXECTBA
b) 3aBeplueHns Bcex oo6mMeHOB

C) 3aBepLUeHnst 0gHOro obmeHa

33. MNMognporpamma MPI_Testany BbINONHAET NPOBEPKY:

a) 3aBepLieHUA nNbon onepaumm o6MeHa U3 HEKOTOPOro MHOXecCTBa
b) 3aBepLueHna Bcex oOMeHOB

C) 3aBepLUeHMs ogHoro obmeHa

34. Hebnokupytowas nepegaya ¢ 6ydepunsaument BbiNONHAETCS :
a) MPI_Ibsend

b) MPI_Bsend

c) MPI_Test

d) MPI_Testall

35. CpenctBom pa3paboTku MHOrOMOTOYHbIX NPOrpaMm SBMseTCs:
a) OpenMP

b) PVM

c) MPI

36. Nop "roHKon AaHHbIX" NOHUMaeTCa cUTyauus, Korga:

a) He xBaTaeT QONrOBPEMEHHOM NaMATU AN pa3MeLLeHns aHHbIX

b) HeckONbKO NOTOKOB paboTaroT ¢ pasgenseMbiMU AaHHLIMU, U KOHEYHbIN pe3ynbTaT 3aBUCUT
OT NopAAKa AO0CTyNna NOTOKOB K AaHHbIM

C) HECKONbKO NOTOKOB paboTaloT C AAaHHbIMU, JTOKANM30BaHHBbIMU AN K&XO0ro N3 NOTOKOB, U KOHEYHbIN
pesynbTaT cobupaeTca B O4HY NepeMEHHY0

d) He xBaTaeT onepaTMBHON NaMATU AN pasMmeLleHNsa JaHHbIX

37. Kakue cyLiecTByrOT NOAX0AObI K UCMONb30BaHMIO PECYPCOB Nnaparnsennama B paspabaTbiBaemon
nporpamme

a) aBTOMaTuyeckoe pacnapannenuBaHue nocriegoBaTesibHOM Bepcuu NporpaMmmbl cpeacTtBamm
KoMnunaTopa

b) ucnonb3oBaHMe cneunanu3npoBaHHbIX A3bIKOB AJisl NapansenbLHOro nporpaMmmMmMpoBaHus

C) mcnonb3oBaHue 6GMONMOTEK, NPeAOCTaBAALWMUX BO3MOXHOCTU NapansfiesibHOro UCnosiHeHus
Kopa

d) nporpammupoBaHue C UCNOMbL30OBaHUEM OCOObLIX pacWMpeHUn fA3blka — CpPeAcTB
pacnapannenusaHus



38. Kakue Bugbl 3aBMCUMOCTHM ONepaTopoB B NporpaMmme CyLecTBYHT
a) 3aBMCUMOCTb MO BbIxoay

b) noTtokoBasi 3aBMCUMOCTb

C) aHTU3aBUCUMOCTb

39. Kakue kntoueBble cnoea OpenMP MoXHO ucnonb3oBaTth nocne aupekTuebl parallel
a) firstprivate

b) lastprivate

¢) reduction

d) runtime

40. Kakune kntoyeBble criosa OpenMP MOXHO MCNonb3oBaTh NoCne ANPEeKTUBLI single
a) private

b) firstprivate

¢) nowait

d) copyprivate

41. MNpownsBonbHbIN 3aMok B OpenMP MoXeT HaxoAMUTbCHA B COCTOSHUN:
a) HeMHMUMaNU3MpPoBaHHOM

b) paz6noknpoBaHHOM

C) 3a6rnoknpoBaHHOM

d) pacnpegeneHHom

42. Kakasi n3 npmMBegeHHbIX B NEKUMKM Tonosorun (Npy 0guHaKoBOM KONMMYECTBE MPOLIECCOPOR)
obrnagaeT HaUMeHbLUMM ONamMeTpoM:

a) Tononorunsi rmnepky6

b) Tononorusa nuHenka

C) Tononorus NonHbIn rpad

d) Tononorns TpexmMepHoOWn peLLeTKn

43. Kakoe cokpalleHne COOTBETCTBYET CTaHAAPTHOM OOHOSIAEPHON apXUTEKTYPE B paMKax
knaccudmkaumm PnunHHa?

a) SISD

b) SIMD

c) MISD

d) MIMD

44, Kakasi apxutekTypa B pamkax knaccudpukaumm ®nvHHa Hambornee pacnpocTpaHeHeHa cpeaun
CynepKoMnboTEPOB?

a) SISD

b) SIMD

c) MISD

d) MIMD

45. HapyleHuto kakoro ycrnosus bepHcTenHa COOTBETCTBYET Hannume 3aBUCMMOCTU NO BbIXOAHbLIM
AaHHbIM?

a) HapyLweHuro nepBoro ycnosusi bepHcTenHa

b) HapyweHuto nepBoro ycrnoeusa bepHcTenHa

C) HapyLLeHu1Io nNepBoro ycnoensa bepHcTenHa

d) HM ogHO 13 ycroBun bepHcTeliHa He HapyLLeHo

3apaHusa ¢ KPpaTKUM OTBETOM

1. Kakon abbpeBnatypon B knaccudpmkaumm ®nmHHa ob6o3HavaeTcs Knacc BblMUCTIUTENbHBIX CUCTEM,
noaaepXmealumx paboTy 0gHOro NoToka KOMaHa, OAHOro NoToKa AaHHbLIX?

2. Kakon abbpeBunatypon B knaccugpukaumm danHHa o603HavYaeTecst Krnacc BblMMCIIUTENbHbBIX CUCTEM,
nogaepxmeawmnx paboty ogHOro NoToka KOMaHzg, HECKOSbKMX NOTOKOB AaHHbIX?



3. Kakon abbpesunaTypon B knaccudmkaumm ®nvHHa ob6o3HavaeTcs Knacc BblMUCINTENBHBIX CUCTEM,
noaaepXxmealLmx paboTy HECKOSbKMX MOTOKOB KOMaHA, OAHOro NoToka AaHHbIX?

4. Kakon abbpesunatypon B knaccmdpukaumm dnvHHa o6o3HavaeTcst Knacc BbIYMCIUTENbHbBIX CUCTEM,
noaaepXmeaLLmx paboTy HECKONbKMX MOTOKa KOMaHA, HECKOMbKMX NMOTOKOB AaHHbIX?

5. B cuctemax ¢ pacnpefeneHHon namaTbio KaXKabl BelMUCNIUTENbHBIA y3en UMeeT AOCTYN TOSbKO K
npuHagnexawemy eMmy yyacTky naMmsiTu — fokanbHON namaTtu. B aTom crnyyae ons mMexnpoLeccopHOro
obMeHa JaHHbIMY NpegycMmaTpmMBaeTCa BO3MOXHOCTb OTNPaBKU U NpMeMa CoobLeHnin no
KOMMYHUKaLMOHHOW ceTn, 00 beauHAOLWEN BblYMCNNTENbHYIO cnuctemy. Kak HasbiBaeTcs
COOTBETCTBYIOLLLAA MOAEMNb NPOrpaMMmnpoOBaHnA?

6. Kak HasblBaeTCs CBA3HbIM aLMKINYHbIN rpady?

7. Kakon abbpeBunaTypoi NpMHATO 0603Ha4YaTb MOAeNb BbIMUCIINTENBHOW CUCTEMbBI — MaLLVHY C
NMPOM3BOSbHbIM JOCTYNOM K NaMsaTn?

8. Kakon ab6pesumaTtypon npnHATO 0603Ha4YaTb MOAENb BbIYUCIINTENBHOW CUCTEMbI — NapannesnbHyo
MaLUUHY C MPOU3BOSIbHBIM AOCTYNOM K NaMATU?

9. Kak HasbiBaeTcs BennymHa, paBHas otHoweHuto T1(N)/Tp(N), rae p — KONMYECTBO BbIMMCIINTENbHbBIX
y3nos?

10. Kak HasbiBaeTcs BenuymHa, paBHas otHowweHuto T1(N)/(p*Tp(N))?

11. BenuuuHa, paBHas Nnpon3BeaeHMe BPpEMEHM NapanenbHOro peweHnsa 3agaym n ynucna
MCNONb3yeMbIX MPOLECCOPOB HA3bIBAETCH «... BbIYMUCNEHUNY. 3anonHUTE NPOMyCK.

12. Kak HasblBaeTcsa ynopsgoyeHHbI No BpeMeHn Habop BEKTOpoB, 0bpa3oBaHHbIX BCEMU AaHHLIMU B
NamsiTV BblYUCIIUTENBHON CUCTEMBI?

13. Kakyto ab6peBmnaTypy MCnonb3yroT Ang 0603Ha4YeHUs OTAENBbHOro YCTPONCTBA BbIMUCIINTENBHOM
cucTeMbl, CMOCOBHOE BbIMOMHATL rPaUUEeCcKUii pEHAEPUHT, a TakKe BbICOKONPOU3BOAUTESbHbIE
BblYUCIEHNS Hapsay C LeHTpanbHbIM NpoLeccopom?

OTBeThI:

. SISD

. SIMD

. MISD

. SISD

. Mofernb nepegayun coobLeHni
. epeBo

. RAM

. PRAM

. YCKOpeHune

10. acppekTMBHOCTL

11. cToMMOCTb

12. ncTopus cooepXXMmMoro namsTu
13. GPU

O©CoONOOTPRWN -

3apaHus ¢ pa3BepHYThLIM OTBETOM

1. Bpems paboTtbl nocrnegoBatensHon Bepcun HekoToporo anroputma A pasHo T1(N) = 2N log2(N) T,
rae N — pasmep BXOAHbIX AaHHbIX, T — BPEeMS BbINOSIHEHWUS OOHOW BbIYMCNUTENBbHOW onepauun. B
NPeAnoNOXeHUN, YTO anropuTm AONyckaeT MakCcMMarnbHOe pacnapannenvBaHue, T.e. Bpems paboTbl Ha
BbluMCAUTENBHOM cucteme ¢ p npoueccopamu paBHo Tp(N) =T1(N) / p, BblumMcnute Bpems paboThbl
anroputma A B crnegytowem cniydae: N = 32, p = 4.

2. Bpems paboTbl nocnegoBaTenbHON Bepcumn HekoToporo anroputma A pasHo T1(N) = 2N log2(N) T,
rae N — pas3mep BXOAHbIX JAHHbIX, T — BPEMS BbINOMHEHUSA OAHOM BblMUCIIMTENBHOM onepaumn. B
NPeAnoNOXeHUN, YTO anropmMTM AoNycKaeT MakCcMMarnbHOe pacnapannenusaHuve, T.e. Bpems paboTbl Ha
BbluMCINTENBHOW cucteme ¢ p npoueccopamm paBHo Tp(N) =T1(N) / p, BblumcnuTe Bpems paboTbl
anroputma A B criegytowtem crniydae: N = 32, p = 16.

3. Bpemsa paboTbl nocneposaTensHon Bepcun Hekotoporo anroputma B pasHo T1(N) = 2N 1, rae N —
pas3Mep BXOAHbIX AaHHbIX, T — BPEMS BbINOMHEHUSA OAHOW BblYUCIIMTENBHOW onepaunn. B
NpeanonoXeHnn, 4To anropuTM gonyckaeT MakcMMarbHOE pacnapannennsaHue, T.e. BpeMsi paboTbl Ha



BbluMCINTENBHOM cucteme ¢ p npoueccopamm paBHo Tp(N) =T1(N) / p, BblumcnuTe Bpems paboTbl
anroputma B B criegytowem cniydae: N = 32, p = 4.

4. Bpemsa paboTbl nocrnegoBaTtenbHOW Bepcumn HekoToporo anroputma B pasHo T1(N) = 2N 1, rae N —
pa3Mep BXOAHbIX AAHHbIX, T — BPEMS BbIMNOMHEHUS OAHOW BblMUCIIMTENBHOM onepaumn. B
nNpeanonoXeHnun, 4To anropuTM gonyckaeT MakcMMarbHOE pacnapannennsaHue, T.e. BpemMsi paboTbl Ha
BbluMcnnTenbHom cucteme ¢ p npoueccopamu pasHo Tp(N) =T1(N) / p, Bbluncnute Bpems paboTbl
anroputma B B cnieagytowem cniydae: N = 32, p = 16.

5. MNycTb gonga nocnegoBaTerbHbIX BbluncneHnin f B HekoTopon nporpamme pasHa 1/10. Beluucnute
MaKcuMMarbHOE yCKOpeHMe nporpamMmmbl (Sp)max Ha BblYMCIIUTENBbHOW CUCTEME C p NpoLieccopamMmun ¢
y4yeToM 3akoHa Ampgana.

6. NycTb gonsa nocrnegoBaTenbHbIX BbluMcneHun f B HekoTopor nporpamme pasHa 1/100. Belumncnute
MaKcumarnbHOe YCKOpeHne nporpamMmmbl S« ¢ y4eToM 3akoHa Amaana.

7. MNokaxuTe, YT ycrnoeus BepHcTeliHa He SiBNaoTCA He06X0AUMbIMU YCIIOBUSIMU KOMMYTaTUBHOCTY
[BYX ornepaTopoB

8. Ha ak3ameHe no Kkypcy napannenbHOro NnporpaMMUpOBaHNS CTYAEHT YTBEPXKAAET, YTO B paMKax
KOMMYHMKaTopa fntobon npouecc MOXeT OTnpaBnTb ¢ nomoLlbto dyHkumn MPI_Send() cooblueHne
nobomy npoueccy, B TOM 4ncre n camomy cebe. NpaB nu cTyaeHT?

9. lMycTb opraHmnsyeTcst nonapHbIn 06MeH CoobLLEHMAMN B paMKax KOMMYHMKaTopa
MPI_COMM_WORLD, 1 konnyecTeo npoueccoB B napannensHon nporpamme paeHo N. 3anuwmre
MHOXECTBO PaHroB, JOCTYMHbIX 515 UCNOMNb30BaHWS B Ka4eCTBe paH-

roBs npouecca-nonyyatens 8 MPI_Send();

10. MNMycTb opraHn3yeTcs nonapHbIn 06MeH coobLLEeHMAMN B paMKax KOMMYHUKaTopa
MPI_COMM_WORLD, 1 konnyecTso npoueccoB B napannensHon nporpamme pasHo N. 3anuwmre
MHOXXECTBO paHros, A4OCTYMNHbIX A5 UCMONb30BaHUS B Ka4eCTBE PaHroB npoLecca-oTnpasuTens B
MPI_Recv().

11. YcTtaHoBuTe, OMyCcKaeT Nnu cneayoLwmi y4acTok koga pacnapannenmBaHue ¢ noMoLLbio AUPEKTUBHI
cpeabl OpenMP. Ecnu Takoe pacnapanienuBaHne BO3MOXHO, TO NPUBEANTE COOTBETCTBYHOLLYHO
AVPEKTUBY, €CNN HEBO3MOXHO, TO OOBACHUTE, NOYEMY.
for(int i=0;i<(int)log2(N);i++)
{

list[i] = 2.0*i*log2(i+1);

if ((i>=IMIN) && (i<=IMAX)) templi] = list[i];
}

12. YcTtaHoBuTe, AoNycKaeT Nn crnegyowmi y4acToK Koga pacnapannenmBaHme ¢ NoMOLLbIO ANPEKTUBDI
cpeabl OpenMP. Ecnu Takoe pacnapannenusaHne BO3MOXHO, TO NPUBEANTE COOTBETCTBYHOLLYHO
ONPEKTUBY, €CIM HEBO3MOXHO, TO OOBbSCHUTE, MOYEMY.

double res = 0.0;

for(int i=0;i<N;i++)

res += list[i]*list[i];

13. YcTaHoBUTE, fonycKaeT Ny cneaylownii y4acTok Kofa pacnapannenvsaHme ¢ NoMOLLbIO ANPEKTUBBI
cpeabl OpenMP. Ecnu Takoe pacnapannennsaHue BO3MOXHO, TO NMPUBEANTE COOTBETCTBYIOLLYIO
AVPEKTUBY, €CMU HEBO3MOXHO, TO 06BbACHUTE, NOYEMY.

for(int i=0;i<N;i++)

{

list[i] = 1.5*exp(i);

if ( list[i] <= LMAX)

break;

}



OTBeThbI

1. Tp(N) = 80t

2. Tp(N) = 20t

3. Tp(N) =2~(30) T
4. Tp(N)=2728) 1
5. 10p/(p+9)

6. S« =100

7

. PaccmoTpum cneaytouyto napy onepatopos (01, 02):01:a=a+1;02:a=a-1;

#AcHo, 4TO BCe Tpu ycrosust bepHcTenHa B JaHHOM Criydae HapylueHbl. TeM HE MeHee, pe3ynbTaT
paboTbl Nporpamm, cogepkalmux nocnegoeatenbHocTu (01, 02) n (02, o1), OygeT ogMHaKoB Afist BCEX
BO3MOXHbIX 3HAYEHWUI NnepemMeHHon a. Takum obpasom, ycrnosus bepHcTenHa He siBnsATCA
HeobXoaNMbIMW YCNOBUAMN KOMMYTaTUBHOCTU OBYX ONEpPaToOpPOB.

8. [a, B cpege MPI npouecc KOMMyHUKaTOpa MOXET OTnpaBuTb coobLueHmne ntobomy npoueccy,
npyvHagnexatiemy ToMy e KOMMYH/UKaTopy, B TOM yncne n cebe. Tem He MeHee, ykasaHHOM
BO3MOXXHOCTU B Mporpamme xenaTtensHo n3beratb, T.K. B JAHHOM Cly4Yae BO3MOXHO MOsIBIeHVe
CcUTyaumn «Tynukay.

9.rank € {0,1,...,N - 1} U {MPI_PROC_NULL}

10. rank € {0,1,...,.N - 1} U {MPI_PROC_NULL} u {MPI_ANY_SOURCE}

11. ynkn gonyckaeT pacnapannenueaHne, COOTBETCTBYHOLLAA ANPEKTUBA:

#pragma omp parallel for

12. uukn gonyckaeT pacnapannenuBaHue, COOTBETCTBYHOLLAS ANPEKTUBA:

#pragma omp parallel for reduction(+:res)

13. Hanuume onepatopa break He NO3BONAET BOCNONb30BATLCA AUPEKTMBAMW pacnapannenmBaHus.

Kputepun oueHusaHuns Bannbl
NmeeTcs BepHasa nocnenoBaTernibHOCTb BCEX 3TanoB pelueHns, 060CHOBaHHO 3
Nnosly4yeH BepHbI OTBET.
lMonyyeH HeBEPHLIN OTBET N3-3a BbIYMCNUTESTbHOW OLWNOKK, NPpK 3TOM MMEETCSA o

BepHaaA nocnenoBaTesibHOCTb BCEX 3TANOB peLlleHnd.

MonyyeH BEPHbIV OTBET, OAHAKO MMEKOTCH NPOMYCKN OAHOrO UNn AByX 3Tanos
pewenuns U PelleHne He 3aBepLLEHO, OAHAKO BEPHO BbINOMHEH XOTS Obl 0AUH 1
N3 3TarnoB peLUeHus.

PeweHune He COOTBEeTCTBYET HM OAHOMY U3 KpUTEpmMeB, NnepevHnCrieHHbIX BbllUe. 0
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