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10.04.2024

PABO4YASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

51.B.1B.04.03 MNapannesabHble anroputmbl 06paboTku AaHHbIX

1. Kog 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHdopMaLMOHHbIE CUCTEMbI U TEXHOJIOT K

2. Mpocdunb noaroToBKK/cneynannsaLma:

VH>XeHepra MHHOPMaLIMOHHBIX CUCTEM U TEXHOJIOMUN

3. Ksanudukauus (cteneHb) BbINYyCKHUKA:

bakanaspuaTt

4. ®opma obyuyeHus:

O4Hasn

5. Kadhepgpa, oTBeyalowias 3a peanusaumio oUCLUNAUHDI:

Kaenpa nHMpopMaLMOHHbIX CUCTEM

6. CocTaBuTeIN NPOrpaMMmbl:

®epTnkos Bagum Banepuesny, KaHAnaaT us.-MaT. HayK, LOLEHT

7. PekoMeHgoOBaHa:

Hay4Ho-meToau4eckmum cosetoM ®KH, npotokon HMC ®KH Ne 5 o1 05.03.2024
8. Y4yeOHbIN ron;:

2026-2027

9.llenu u 3apa4m y4eOHON AUCLUNIUHDI:

hopmumpoBaHme NpothecCcnoHaabHbIX KoMneTeHun byayuwmx 6akanaBpoB B 061aCT MHHOPMALIMOHHBIX
CUCTEM W TEXHONOrMIN Yepes nly4yeHune Hanbonee obLWMX NPUHLMMNOB NOCTPOEHNS NapanfienbHbIX
aNrOPUTMOB U CBS3aHHbIX BOMPOCOB KMAaCCUPUKALMM UX PeaSM3YIoLWNX NapaiesbHbIX BbIYUCANTENbHbIX
CUCTEM, NPaKTUYECKUX NPUEMOB UX NPUMEHEHNS AN PELLEHNS BLIYUCIUTENbHbIX 3a4a4 U Npw
peanusauun napanfenbHbIX NPUI0XKeEHNA. B npouiecce 0ocBoeHMs y4ebHbIX MaTepranoB CTYLEHT NOAYy4UT
3HaHMe OCHOBHbIX METOA0B pa3paboTKM NapannenbHbiX anropuTMoB, X rpadnyeckoro npeacTaBneHus,
NPUHLMMNOB UX KNAaCCMUKALMM 1 aHanM3a C UCNOb30BaHNEM TaKUX XapaKTEPUCTUK, KaK BUA,
napannennsma, CIOXKHOCTb U YCKOPEHWE; NpeACcTaBeHNne 0 Pa3HOBUAHOCTAX apXUTEKTYPHbIX peLleHni 1
OCHOBAX aHa/M3a NPON3BOANTENLHOCTU COBPEMEHHbIX NapanfefibHbiX CMCTeM 06paboTKN AaHHbIX, O
NpUHUMNAX UX KNaccuukaumm, 0 COBPEMEHHbIX CTaHAapTaxX Ha CUCTEMbI MPOrpaMMUpPOBaHNA ONS



peanusaunmn napannenbHbiX BbIMUCAEHWUA 1 annapaTypy KOMMOHEHTOB BbIYUCUTESIbHBIX CUCTEM; YMEHME
NPUMEHATb NepeyYncsieHHble CBeAeHNA A5 NPaKTUYEeCKoN pa3paboTkm aNropuTMoB U peannsyowmx nx
APXUTEKTYPHbIX 3/IEMEHTOB; HaBbIKN PaboTbl C LUMPOKO PacnpoCTPaHEHHbIM NHCTpyMeHTapuem MPICH -
peanusauueinn MPI (Message Passing Interface, cTaHOapTHOrO MHTepdenca NpUKNagHbIX napaniesibHbIX
NPOrpaMMHbIX CPeLACTB OJ15 BblYUCAUTENBbHbIX CUCTEM C pacnpeneneHHON NaMsaThbio).

10. MecTo y4yebHOM aucuunaunHbl B CTPyKType OOM:

ancumnnnunHa sbibopHoro 610ka BapnaTuBHOM YacTu y4ebHoro nnaHa (b1.B.[B); BXxo4Hble 3HaHWA B
obbeme 0653aTeNbHbLIX KYPCOB, MPeayCMOTPEHHbIX y4eOHbIM NaHOM AN n3yyYeHna B cemectpax 1 - 5:
«BBefeHne B nporpaMMumpoBaHmnes», «TeopeTuyeckmne 0CHOBbI MHGOOPMATMKN», «MeToAbl BblYNCIEHWIA»,
«FA3bIKW 1 CUCTEMbI MPOrPAMMUPOBAHUSA», «AJITOPUTMbI U CTPYKTYPbI AaHHbIX», «ApxuTekTypa 9BM». B
CBOIO 04epelb, 3HaHMe napannesibHblX anropuTMoB 06paboTKmM AaHHbIX HeobxoANMO CTyAeHTaM Ans
N3y4eHns obLmnx NpoecCcMoHasbHbIX U CeunanbHbIX ANCUUNANH: «TexHonorum obpaboTku
nHpopmaumn», «MooennposaHme CUCTEM».,

Ne HanmMeHoBaHMe gucumnanH y4ebHoro nnaxa, ¢
n/m  KOTOPbIM OpraHM3oBaHa B3aMMOCBA3b AUCLUMINHDI
paboyen nporpammei

Ne pa3nenoB AMCUUMNIINHGI
paboyen nporpammsi,
CBA3aHHbIX C YKa3aHHbIMU

AMCUMnanHaMm
1 ANropuTMbl U CTPYKTYPbI LAHHbIX 1,5,7,8

2 ApxnTekTypa 3BM 2-4, 6,15

3 AA3bIK NporpamMMunpoBaHmsa Cu 19-23

11. MnaHupyemblie pe3ynbTaThl 0OyYeHUs No AUCUUNIMHE/MOAYNIO (3HAHUA, YMEHUSA, HAaBbIKK),
COOTHECEHHbIE C NJIaHMPYyeMbIMU pe3ysibTaTaMU 0OCBOeHUA obpa3oBaTesibHOW NPOrpaMMbl

(koMneTeHUUAMU BbIHYCKHMKOB) U UHOUKAQTOPaMU UX BOCTUIKEHUSA:

KopA » Ha3BaHue
KOMMNeTeHLnn

[MK-3 BbinonHeHue un

Kopn v Ha3BaHue
nHOMKaTopa
KoMMeTeHL UK

[MK-3.2 Co3pnaHue

3HaHus, YMEHUA, HaBblKWN

3HATb: PA3HOBUOHOCTU apPXUTEKTYPHbIX peLLIEHI/IIZ n

ynpasneHue nporpamMMHoOro Kona OCHOBbI @aHa/IM3a NPON3BOAUTENBHOCTU

paboTamu no NHHOPMALIMOHHON napannenbHbIX cucTeM 06paboTKy AaHHBbIX,

CO34aHuto U CUCTeMbl B paMKax MPUHLMMBI MX KNAacCUUKaLMKM, CTaHAAPThI Ha

COMPOBOXEHWIO BbINOJIHEHMS PAaBOT MO CMCTEMbI MPOrPAMMUPOBAHNS AN Peanunsaumm

MHHDOPMALIMOHHbIX co3faHuto napannenbHbIX BbIYUCAEHUIA N annapaTypy

cucTem (MoamndmKaumm) n KOMTMOHEHTOB BbIYUCNTENIbHBIX CUCTEM, OCHOBHbIE
COMPOBOXAEHMIO MeToAbl pa3paboTKy NapannieNbHbIX anropuTMOB,
NHHOPMALIMOHHON cnocobbl Ux rpaduyeckoro NpeacTaBAeHNS,
CUCTEMBbI MPUHLMMBI X KNAaCcCUUKALMKN N aHanm3a ¢

NCNOJIb30BaHNEM TaKUX XapPaKTePUCTUK, KaK BN
napanniennsma, C1I0KHOCTb N YCKOpPeEHUe



Kog v Ha3BaHue Kog v Ha3BaHue 3HaHWS, YMEHUS, HaBbIKK
KoMneTeHunn MHOWKaTOpa
KoMneTeHunn

yMeTb: NPUMEHATb NepeyncNeHHble CBeAEeHNA ANA
NpPaKTU4eCcKon pa3paboTKn peannsyoLmnx
aJIrOPUTMbI MapanfienbHbIX apXUTEKTYPHbIX
3/1EMEHTOB, NMPVMEHSTb NepeYnCIeHHbIe CBeAeHNA
AN15 NPaKTUYeCKon pa3paboTKy anropuTMoB

BJIAAETb (MMETb HaBbIK(1)): HaBbIKaMy PaboThbl C
NPUMEHEHNEM UHTErPUPOBaHHLIX Cpef pa3paboTku
NPUI0XKEHN Ha A3blKe NporpaMMmnpoBaHus Cu
(Microsoft Visual Studio), HaBbikamu paboThl C
LUMPOKO PacnpOCTPaHEHHbIM MHCTPYMEHTapPUEM
MPICH - peanu3auuein MPI (Message Passing
Interface, cTaHOapTHOro MHTepgenca NpukiaLHbIX
napannenbHbIX MPOrPaMMHbIX CPeACTB As
BbIYNCNTESNIbHBIX CUCTEM C pacnpenesieHHomn
MamMaThbio)

12. O6bemM AUCUMNJIMHBI B 3a4€eTHbIX eAUHMLaxX/4yac:
3/108

dopMa NPOMe)XYTO4YHOM aTTecTalum:

3a4eT C OUEeHKON

13. TpynoeMKoOCTb NO BUAaM y4ebHon paboTbl

Bnpg yvyebHon paboThl CemecTp 6 Bcero
AyONTOpPHbIE 3aHATKA 64 64
JIeKUMOHHbIe 3aHATUS 32 32
MpakTnyeckme 3aHATUSA 16 16
NabopaTopHble 3aHATUSA 16 16
CamocTosATeNnbHas paboTa 44 44
KypcoBas paboTa 0
[pomeXXyTo4Has aTTecTaums 0 0
Yacbl Ha KOHTPO/b 0
Bcero 108 108

13.1. Copep>XaHue AUCLUMIINHbI



n/n

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

VIHhopMaUmnoHHbIN rpad,
KaK cpeacTBo
npeacTaBneHns
napannenbHbiX
aNropuTMOB.

Mpon3BOANTENIBHOCTbL U
ObICTPOLENCTBME CUCTEM
06paboTKM OaHHBIX.

TeopeTnyeckun aHanns
NpPOV3BOANTENBHOCTMN.

MpuHUKMNbl KNaccugukaumm

napannenbHbIX
BbIYUC/IUTENbHBIX CUCTEM
Mo 3/1eMeHTaM
APXMTEKTYPbI.

Obwue NpuHUUNGI

NOCTPOEHNA NMapainesibHbIX

aJiropyTMOB.

BekTopusaums un
BEKTOPHbIE apXUTEKTYPHI.

CofepxxaHve pasfiena AUCLINNINHGI

VHopMaUmMoHHbIN rpad obuiero suaa.
OTHOLWEHNs NpeaLwecTBOBAHNSA 1
He3pas3nnyma Mexay onepatopamu. Buabl
napannennsma. fpycHo-napannenbHas
dhopma nHgopmaLMoHHoro rpada u
KpUTepun ee onTUMmU3aLmm.

Crnocobbl OLEHKN, e ANHULbI U3MEPEeHNS
NpPON3BOAUTENBHOCTN 1 BLICTPOAENCTBUS.
Knaccuukaumnsa TecToB A1 U3IMEpPEeHUs
npoussoauTesbHocTn. Crnincok TOP 500
CaMbIX BbICOKOMPOU3BOLAUTESbHbIX
BbIYNCNTENbHBIX CUCTEM.

3akoH AMJana ona ngeasbHowm
napasifieslbHo MoAesin BblIHUCIEHUN,
3(hheKTUBHOCTL NapasisiesIbHOro
ajroputMa.

Pa3HOBMIAHOCTU CUCTEM KOMAHA, MEeTOAbI
yrnpasaeHnsa npoLeccoM BblMUCTIEHUN
(KOMaHHOe, NOTOKOM [laHHbIX, MOTOKOM
3anpocoB), MeXaHM3Mbl nepeaayn
onepaHAoB, CUHXPOHU3ALUSA BblYUCIEHUIA.
Knaccuukauns cuctem obpaboTku
OaHHbIX SNHHA.

MapannenbHoe NporpaMMmpoBaHue u
BEKTOPU3YIOLLMIA KOMMNUASTOP: NOTEPU
NCXOLHOW CTEMNEeHN Napannennsma,
NPUCYLLEr0 METOLY PELLUEHMNS 3aa4u.
YCKOpeHue 1 CNOXXHOCTb anropuTma.
Knaccndmkaums 3aay U COOTBETCTBEHHO
MeTOA0B MOCTPOEHWS airopyTMOB.

OCHOBHble BEKTOPHbIE ONepaLun,
Pa3HOBUAHOCTW BEKTOPHbIX apXUTEKTYpP
(BEKTOpPHO-NapannenbHbie N BEKTOPHO-
KOHBeWepHble), 0COBEeHHOCTN BEKTOPHO-
KOHBewnepHon 06paboTKM AaHHbIX U
TeopeTuyeckas oLeHKa ee
npon3BoanTENbHOCTN. OCHOBHbIE NPUEMbI
BEKTOPM3aLMUN.

Peanusauwns pasgena
OUCLUMMNHBI C
MOMOLL,bIO OHMANH-
Kypca, 9YMK

IncTaHUNOHHOE
yTeHne nekumm

dncTaHunoHHoe
YyTeHune nekuunm

AncTaHunoHHoe
YyTeHne nekuum

AncTaHunoHHoEe
YyTeHne nekuum

IncTaHUNOHHOE
yTeHne nekumm



n/n

10

11

12

13

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Cncrtonnyeckne
ANroOpPUTMBI,

BbisiBneHne HeABHOIo
napasnnenansma
NH(OPMaLMOHHOT0 rpada.

OCHOBHbIe KlacCbl METOA,0B
aekoMnosnynn.

YncneHHas yCcTon4mBoCTb
napannenbHbIX
aNropuTMOB.

[ennoku n nMeBnokKn npu
napaniesibHbIX
BbIHNCJTIEHNAX.

CpepncTBa 3aliuUThl OT
NensIoKOoB.

Hdennoku B
KOMMYHMKaLMOHHbIX
cpepax.

CofepxxaHve pasfiena AUCLINNINHGI

MpuHUMMbLI pa3paboTKu U NpuMepsl
peanu3aunm CUCTONNYECKUX anroOpuUTMOB.
CMCTONNYECKME U BOSIHOBbIE
BbIYUC/IUTENbHbIE CUCTEMBI.

MpaKTnyeckme NpuemMbl BbISBEHWE
HEesIBHOr0 napannennsMa aaroputma.
Mpeobpa3zoBaHne NHGHOPMALMOHHOIO
rpaa MeTomaMu peKypcuBHOro
pa3bueHns N LMKINYECKON peayKLun.

JeKoMno3numns AaHHbIX 1
(DYHKLMOHAIbHAsA [1eKOMMOo3nLMS.
Moka3aTesbHble NPUMEpPbI peannsauum
aNropuTMOB.

D11eMEHTbI TeOpPUK MPUBANMKEHHbIX
BbIYUCIEHNIA. AHaNN3 yCTONYUBOCTH
BbIYMCJIEHWNI C NNaBatoLWen 3ansTon.

Obuue 4epTbl 1 0COBEHHOCTW [EeI0KOB
1 NMBNOKOB. KOHLIENUUSI pecypcoB
BbIYUC/IUTENbHBIX CUCTEM; rpad
pacrnpeneneHns pecypcoB, Kak CpeacTBo
BbISIBJIEHNSA MOTEHLMANIbHON
BO3MOXXHOCTY AeAJ/10Ka, a TakxXe
MOHUTOPWHIa AeNJI0KOB 1 IMBJIOKOB B
peanbHoM BpeMeHu. CpeficTBa 3alUThl
OT JINB/IOKOB.

Heobxoanmble ycnoBus BO3SHUKHOBEHUS
nennoka. ObHapy>xeHue (peaykums
rpaca pacnpeaeneHns pecypcos), obxon
(anroputm BaHKMpa) U NpenoTBpaLleHne
4enJsiokoB (NpuHUMnbl XaBeHaepa).

Jennoky B KOMMYHUKALMOHHBIX Cpeaax u
CpeAcTBa UX nNpefoTBpaLLeHmns (cnocobsl
CTPYKTYpUpoBaHusa 6ycepHoro nyna).

Peanusauwns pasgena
OUCLUMMNHBI C
MOMOLL,bIO OHMANH-
Kypca, 9YMK

OnCTaHUNOHHOE
YyTeHme Nekumn.
[eHepaTopbl 3a4aHniA
Ha CaMOCTOATENbHYIO
paboTy.

OncTaHUNOHHOE
yTeHne nekumm

[InCcTaHUNOHHOE
YTEeHue nekuunm

OunctaHunoHHoe
yTeHne nekummn

OnCTaHUNOHHOE
YyTeHne nekuum

OncTaHUNOHHOE
yTeHne nekumm

[InCcTaHUNOHHOE
YTEeHue nekuunm



n/n

14

15

16

17

18

19

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

MNopgcuctema KomMyTaumm
napaniesibHbIX
BbIHNCJINTENIbHbIX CUCTEM.

DNIeMEHTbI apXUTEKTYPbl
napannesbHbIX CUCTEM U3
KOMIMOHEHTOB BbICOKOW
CTeneHn roToBHOCTMW.

OpraHmsauunsa namsTu
CUCTEM M3 KOMMOHEHTOB
BbICOKOW CTEMNEHU
FOTOBHOCTU: MEXAHWU3MbI
obecneyeHus
KOrepeHTHOCTW AaHHbIX.

KomMyTaTopsl
BbIYUC/INTENbHBIX CUCTEM.

CTaHOapTbl Ha peanv3aunm
KOMMYHUWKaLMOHHOM
cpenpbl.

OpraHusauus
napannesbHoro
BbIYNCINTENBLHOIO
npouecca Ha /I0KaJIbHOM
CETW NepCoHasIbHbIX
KOMMbIOTEPOB, JIOFNYECKU
CTPYKTYPMPOBAHHOW KakK
ACMHXPOHHas
BbIYMCNTENbHAA CUCTEMA
C pacnpeneneHHom
NaMATbi0 MOCPEACTBOM
naketa MPICH.

CofepxxaHve pasfiena AUCLINNINHGI

Tononorum ceTen, MCNONb3yeMble A4
NOCTPOEHNSA KOMMYHUKALNMOHHOW Cpeapbl.
Cnocobbl onucaHns (rpad
MeXMOAYJIbHbIX CBA3EN,
KOMMYHWKaUNOHHas pyHKuns, Tabnumua
CBSI3€M) N OCHOBHbIE MapaMeTpbl
TOMNOJIOrNA.

Knaccngpukaums apxmTekTypbl
napassiefibHbiX CUCTEM U3 KOMMOHEHTOB
BbICOKOW CTEMeHN FrOTOBHOCTH.
MNpenmyLiecTBa 1 HeJOCTaTKM NOAX04a.
CocTaB 1 yCTPONCTBO OCHOBHbIX
3JIEMEHTOB.

OpraHmsaumnsa namsaT: ABHbIA U HESBHbIN
MexaHun3Mbl obecnevyeHns KorepeHTHOCTH
OaHHbIX, anropuT™ MESI annapaTHOro
obecrneyeHna KOrepeHTHOCTU B CUCTEMAX
C pasgensemMon NaMaTbio, anropuTMel
ONs CMCTeM C pacnpegeneHHon namsaThblo.

MpocCTble KOMMYTATOPbI C BPEMEHHBIM 1
MPOCTPAHCTBEHHbLIM pa3feseHneM,
COCTaBHbIe KOMMYTaTOpPbI 6710KMpYOLLME,
C MHO)KECTBEHHbIMU MYTAMM,
nepecTpavBaemble, HebnokmpyoLLme.

OCHOBHble 0COBEHHOCTN CTaHAAPTHbIX
peann3aunin KOMMYHUKaLMOHHOW Cpelbl:
SCI, MYRINET, Raceway, SRC, Memory
Channel.

3HaKOMCTBO C cocTaBoM naketa MPICH
(peanu3aunn ctaHpapTa MPI). N3yyeHne
ocobeHHoCTeNn cOopKKU NapannensHoro
NPUI0XKEHNS Ha NPUMepe TECTOBOI0
NpoeKTa N3 CoCTaBa MOCTaBKMU.
Peann3auns TeCTOBOro Npui0XKeHuUs.
MI3y4eHune nporpamMmmbl-3arpy3ymka
napannenbHbIX MPUI0XKEHNNA.

Peanusauwns pasgena
OUCLUMMNHBI C
MOMOLL,bIO OHMANH-
Kypca, 9YMK

OnCTaHUNOHHOE
YyTeHne nekuum

OncTaHUNOHHOE
yTeHne nekumm

OnCTaHUNOHHOE
YTeHue nekuunm

OnCTaHUNOHHOE
YyTeHne nekuum

OncTaHUMOHHOE
yTeHne nekummn

SnemeHT "KHura":
PYKOBOACTBO MO
ycTaHoBke MPICH.
KOHTPO/b: 31EMEHT
"3apaHne",



n/n

20

21

22

23

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

MeTonbl opraHm3aumm
MeXXMpOoLLeCCOPHOro
obmeHa coobuleHnsMM
THMNa "TOYKa-TOYKa" U
npocTenmne GyHKLUN
KOJIIEKTMBHOro obMeHa B
CTaHOapTe MPI.

Mpuemsl
MeXXMpOoLLeCCOpHOW
nepenayu
CTPYKTYPUPOBAHHbIX
JaHHbIX C
npeobpa3oBaHNEM B
CTaHOapTe MPI.

CraHpapTHble MPI (yHKLMUN
KONNeKTUBHOro obmeHa
[LaHHbIMU NPOLECCOB.

Ncnonb3oBaHue
pacnpeneneHHbIX
onepauwun ctaHgapTa MPI.

CofepxxaHve pasfiena AUCLINNINHGI

NabopaTopHas paboTta Nel. PaspaboTka
napannenbHOro aaropuTMa
npubsv>XeHHOro pacyeTa paaa,
6eCKOHEeYHOro Npon3BeaeHNs unn
NHTerpana (B 3aBUCMMOCTM OT
WHAMBUAYAJIbHOrO 3a4aHns), MOCTPOeHME
COOTBETCTBYIOLLEr0 NHGOPMALMOHHOIO
rpaca n peannsauus B suge
napannenbHOro NpPUIoXKeHNs ¢
MCNOJSIb30BaHNEM METOL0B OpraHun3aunmn
MexxnpoueccopHoro obmeHa
coobLeHnamMm Tuna "ToYyka-To4yka" u
NPOCTENLLNX PYHKLUN KONNEKTUBHOIO
obmeHa.

NabopaTopHas paboTta Ne2. Peanuzauus
NPUIOXKEHNS NyTeM onucaHms wabnoHa
ANa onpepeneHHoro npeobpasoBaHus
CTPYKTYpbI (BEKTOpa, MaTpULLbl UK ap., B
COOTBETCTBUN C MHONBUAYAbHbLIM
3aflaHMEM) U MPUMEHEHNS €ro npu
nepenaye coobuieHus.

NabopaTopHas paboTa Ne3. N3yyeHune
CTaHpapTHbIX MPI hyHKLNIA
KOJINEKTUBHOro obMeHa faHHbIMK
npoLeccoB 1 NpUMeHeHne onpefeneHHbIX
M3 HUX MPU peanu3auunn
COOTBETCTBYIOLLEro napansieslbHoro
aJiropMTMa (corsiacHo MHAMBUAYaIbHOMY
3aJaHuto).

NabopaTopHas paboTa Ned. N3yyeHune
NPUHLMNOB OENCTBMA pacnpeneneHHbixX
onepauumn ctaHgapta MPI. Peanunsauus
napannenbHOro NpuUIoXXeHns (8
COOTBETCTBUW C NHANBUAYANbHbLIM
3aJaHneM), OCHOBAHHOI0O Ha KX
NCNOJIb30BaHUN.

13.2. Tembl (pa3spensbl) AUCULUNIAUHBI U BUAbI 3aHATUN

Peanusauwns pasgena
OUCLUMMNHBI C
MOMOLL,bIO OHMANH-
Kypca, 9YMK

oneMeHT "KHura":
PYKOBOZLCTBO MO
ycTaHoBke MPICH.
KOHTpO/Ib: 3N1eMeHT
"3apaHne".

aneMeHT "KHura":
PYKOBOZACTBO MO
peanunsauunm
napannensHoro
anropuTMa.
KOHTpO/b: 31eMeHT
"3apaHne",

onemeHT "KHura":
PYKOBOACTBO MO
peanuauun
napanfenbHoro
anropuTMa.
KOHTpPOJIb: 3N1eMEHT
"3agaHue".

2neMeHT "KHura":
PYKOBOZLCTBO MO
peanunsauunm
napannesbHoro
anropuTMa.
KOHTpO/b: 3n1eMeHT
"3apaHne".
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HanmeHoBaHMe TeMmbl
(paspena)

VIH(hopMaLMOHHbI
rpad, Kak CpeLcTBo
npeLcTaBieHus
napainenbHbIX
anropuTMOB.

Mpon3BoaNTENLHOCTD
n BbICTpOOENCTBUE
cuctem 0bpaboTku
OaHHbIX.

TeopeTnyeckui
aHanm3
MPOV3BOANTENbHOCTH.

MpuHLKMMBI
Khaccugurkaumm
napaJssienbHblX
BbIYNCINTENbHbIX
CUCTEM MO 3N1eMeHTaM
APXUTEKTYPbI.

06Lme npuHUMMLI
NOCTPOEHMS
napannenbHbIxX
a/rOpUTMOB.

BekTopusaumsa un
BEKTOPHbIE
APXUTEKTYPbI.

Cnctonnyeckne
ANropUTMBbI.

BbisBneHve HeaBHOro
napaJsjiennsma
NHMOPMaLIMOHHOr 0

rpada.

OCHOBHbIe KJ1acChbl
METO0/40B
O0EeKOMMO3ULLNN.

YucneHHas
YCTONYNBOCTb
napanfnenbHbIX
ANropuTMOB.

JNlekumoHHble  lMpakTuydeckmne JlabopaTopHble

3aHATUA 3aHATUA 3aHATUA
1

1

1

1

2 1 1
2 1 1
2 1 1
2 1 1
2

2 1 1

CamocToaTenbHas Bcero
paboTa

1 2
1 2
2 3
2 3
2 6
2 6
2 6
2 6
2 4
2 6



n/n

11

12

13

14

15

16

17

18

HanmeHoBaHne TeMbl  JIEKLIMOHHbIE
(paspena) 3aHATMA

[elnokn n NMBIOKK 2
npwn napananesbHbIX
BblYNCIEHUNAX.

CpencTBa 3awuTbl OT 2
Le[10KOB.

[Nennokn B 2
KOMMYHUKaLIMOHHbIX
cpenax.

MNMoacuctema 2
KOMMYyTaLuu
NnapanneyibHbIX
BbIYNCINTENbHbIX
CUCTEM.

DNEMEHTHI 2
APXUTEKTYPSI
napannenbHbIX

CUCTEM U3

KOMIOHEHTOB

BbICOKOW CTeneHun
FOTOBHOCTMW.

OpraHusauus namatm 2
CUCTEM U3

KOMMOHEHTOB

BbICOKOW CTENeHun
FOTOBHOCTMW:

MexaHW3Mb

obecnevyeHus
KOrepeHTHOCTK

JaHHbIX.

KomMmyTaTOpbI 2
BbIYUCAUTENbHBIX
cmcTeM.

CTaHOapTbl Ha 2
peanmsaumm
KOMMYHMWKaLMOHHOW
cpensbl.

MpakTuyeckne JlabopaTopHble

CamocToaTenbHan
paboTa

Bcero



n/n

19

20

21

22

23

HanmeHoBaHne TeMbl  JIEKLIMOHHbIE
(paspena) 3aHATMA

OpraHusauuns
napannesibHoro
BbIYNCUTENBHOTO
npouecca Ha
JIOKaNbHOW ceTun
NnepCcoHasbHbIX
KOMMbIOTEPOB,
JIOrNYeCcKM
CTPYKTYPUPOBaAHHOM
KaK aCMHXPOHHas
BbIYNCAUTENbHASA
cucTeMa ¢
pacrnpeneneHHom
namsaTblo
MoCpenCTBOM MNMakeTa
MPICH.

MeToZbl opraHunsaumm
MEXMPOLLECCOPHOro
obmeHa coobuieHnsaMm
Tuna "To4yka-To4ka" u
npocTtenwne
pyHKLMN
KONIEKTUBHOIO
obmMeHa B CTaHAapTe
MPI.

Mpnemsb
MeXMpPOoLeCCOPHON
nepenayv
CTPYKTYPUPOBAHHbIX
JaHHbIX C
npeobpa3oBaHneM B
CTaHfapTe MPIL.

CtaHzapTHble MPI
pyHKUMN
KOJIIEKTUBHOIO
obMeHa AaHHbIMK
npoLLeccoB.

Ncnonb3oBaHue
pacrnpeneneHHblx
ornepauun cTaHaapTa
MPI.

32

MpakTuyeckune
3aHATMA

16

JNabopaTopHble
3aHATUA

16

CamocToaTenbHan
paboTa

44

Bcero

108



14. MeToaunyeckue yKasaHus gns oby4yaloLmUxcs No 0OCBOEHUIO AUCLUMNIINHDI

Mpu ncnosb30BaHUU AUCTAHLUOHHbIX OﬁpaBOBaTeﬂbeIX TEeXHOJIOTMK U 3JIEKTPOHHOI 0 06y‘-IeHI/I9|
BbINOJIHATbL BCE YKa3aHWs npenoaaBaTesnen, BOBpeMs Nogkao4aThCs K online 3aHATUAM, OTBETCTBEHHO
NOOXOAUTb K 3aaHnaM AJ19 CaMOCTOATENbHON paGOTbI.

BHeayauTOpHaa camocTtoaTenbHaa paboTta CcTyeHTOB BK/OYaeT NpopaboTKy MaTepnanoB Nekumi,
N3y4YeHne PEKOMEHAO0BAHHOM NUTEPATYpPbl, MOArOTOBKY K 1abopaTopHbIM paboTaM 1 KX 3aluTam,
BbIMNOJIHEHNE ABYX MUCbMEHHbIX CaMOCTOATE/bHbIX PaboT Mo NeKLMOHHOMY MaTepuany, NoAroToBKY K
YCTHOMY OMPOCY M UTOrOBOWA KOHTPOJIbHOM paboTe. YuebHo-MeToanYeckoe obecneyeHune
CaMoCTOATENbHOM PaboThbl - peKoMeHA0BaHHasA NPOrpaMMon nTepaTypa U KOMAIEKT NporpamMmm-
reHepaTopoB MHAMBUAYAbHbIX 3aAaHUN Ha MNCbMEHHbIE CAMOCTOATE bHbIE PAabOThI.

CamocTosaTenbHas paboTta B ayAUTOPMUM BbINOIHAETCS N0 HENOCPEACTBEHHLIM PYKOBOACTBOM
npenofasaTens Ha NabopaTopHbIX 3aHATUAX, NPU3BaHHbIX 0becne4ynTb BbIDOPOYHOE NCMOJIb30BaHNE
NEKLMOHHOro MaTepurana ansa bonee rnybokoro nsyvyeHus opraHmnsalmm napansiensHoro
BbIYUCSINTENBHOMO NpOLLecca Ha JI0KanbHOW CETU NepCoHalIbHbIX KOMMbIOTEPOB, NOrMYEeCKN
CTPYKTYPMPOBAHHON KaK aCMHXPOHHAS BbIYMCANTENbHAA CUCTEMA C pacnpeneneHHON NaMAThIo
nocpencTsoM naketa MPICH. [Ins noBbileHNA 3PPEKTUBHOCTN PYKOBOACTBA NpPK NMpoBeaeHUN
nabopaTopHbIX 3aHATUN, LEMOHCTPUPYIOLLMX BapUaHTbl MCMONb30BaHNA OTAENbHbLIX CTaHAAPTHbLIX
KOHCTPYKLMA MPI 1 npreMoB NporpaMMUpoBaHns 411 pelueHns COOTBETCTBYOWMNX NPaKTUYeCKNX 3a4ay,
HeobXoAMMO CChINaTbCA Ha MaTepuanbl NeKUMA, MOKa3biBas MECTO pellaeMblX 3afa4 B obwem nnaHe
n3noxeHusa. Insa obecnevyeHns Kaxaoro cTyieHTa UHANBMAYaIbHbIM KOMMAEKTOM U3 YeTbIpex
obs3aTenbHbIX 415 BbIMOJAHEHMA 3a4ay, uMeeTca Habop 3afaHuin cooTBeTCTBYOWEro obbema. Mposepka
pe3ybTaTOB BbIMOAHEHUS paboThl BKAOYaeT TpeboBaHMA BO3MOXXHOW MacwTabnpyemMoCcTu NpuioKeHns
Ha KONMYeCTBO NapafiesibHblX MPOLECCOB, AOCTMXKEHNS MAaKCUManbHOro napasaiennsMa u paBHOMEPHOro
pacnpeneneHns BblYUCUTENbHOW HAarpy3KuM, a Takxxe XopoLwlero CTUas NporpaMMmMpoBaHmns,
cneunduyeckoro oas NCNosib3yeMoro A3bika Cu. [leMoHCTpaLma BbiNoSHEHHOro n1abopaTopHOro 3afaHus
BKJIIOYaeT 0653aTeNIbHYy0 MPOBEPKY (PYHKLNOHMPOBAHMA peasin30BaHHOr0 NPUIOXKEHUS Noj
ynpaBneHNeM HECKOIbKUX NapasienbHbiX MpoLeccoB (BO3MOXHO, paboTalowmx Ha pa3nyHbIX
KoMnbloTepax nabopaTopmm), 4TO NOAPa3yMeBaeT UCMOJIb30BaHNE CTaHAAPTHOrO 3arpy3ymnka
napannenbHbIX MPUI0XKEHWNNA.

YuYnuTbIBasi pasHMLYy TEMMOB BbIMOJAHEHNUS MHAVBUAYANbHbIX 3a4aHWiA, NpenoAaBaTenb obecneynsaeT
BbINOJIHEHME CTYAEHTAMMN AONONHUTENbHbIX 3a4aHUA (00LWMX AN CTYAEHTOB, PELLUMBLLMX OCHOBHYIO
3a4a4y) C uenbto yraybneHHoro nsyyeHuns matepuana.

15. NepeyeHb OCHOBHOM U A,ONOJIHUTEJNIbHOW NIUTEPaTypPbl, PECYypPCOB MHTEPHET, HeobXoaUMbIX
AN OCBOGHUA AUCLUNJINHDI

No NCTOYHUK
n/n
1 MapannenbHble BbIYNCNTESbHbIE CUCTEMBI @ y4ebHoe nocobue / H. KO. CupoTuHuHa, O. B.

HenomHawwmi, K. B. KopwyH, B. C. Bacunbes. — KpacHosapck : COY, 2019. — 178 c. — ISBN
978-5-7638-4180-0. — TeKCT : 3/IeKTPOHHbIN // JTaHb : 3NeKTPOHHO-6nbanoTeyHaa cuctema. —
URL: https://e.lanbook.com/book/157580

6) nononHWTENbLHaa NUTepaTypa:



Ne NCcToOYHUK

1 bawawwH, M. B. MpakTuyeckoe BBeAeHUe B TexHosornto MPI Ha knacTepe HybrillT : yyebHoe
nocobue / M. B. bawawwmnH. — [ybHa : FocyaapCTBEHHbIA yHUBEPCUMTET «[ybHa», 2019. — 50 c.
— ISBN 978-5-89847-571-0. — TeKCT : 31€KTPOHHbIN // JTaHb : 31eKTPOHHO-6nbnnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/154468

B) MH(HOPMALIMOHHbIE 371eKTPOHHO-06pa3oBaTesIbHbIE PECYPCbI:

Ne n/n NcToYHMK
1 http://www.lib.vsu.ru 3HB BI'Y

2 https://edu.vsu.ru Obpa3oBaTenbHbIN NOpTan "INEKTPOHHbIA YHUBEpCMTET BIY"

16. MepeuyeHb yuebHO-MeTOoaUUYECKOro obecneyeHus A CaMOCTOATENIbHOW PaboThI

Ne n/n ACTOYHUK

1 PekomMeH[0BaHHasa NporpamMmon antepaTypa

2 KoHcheKTbl fekuui.

3 KoMnnekT nporpamMM-reHepaTopoB MHAWBUAYANbHbIX 3a4aHNIA
4 OdmumanbHbein cant MPICH (https://www.mpich.org)

17. O6bpasoBaTesibHble TEXHOJIOTUMM, UCNOJIb3yeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
cMeLLlaHHoe obyuyeHue):

B KayecTBe UHTErpMpoBaHHOM cpeabl pa3paboTky npu nposegeHUN nabopaTopHbix paboT cTyaeHTaM
PEeKOMeHIYyeTCa UCMOJIb30BaHNe YCTaHOBJIEHHOM0 B KOMMbIOTEPHbIX KJlaccaxX hakynbTeTa KOMMbIOTEPHbIX
HayK JIMLLEH3MOHHOro NporpaMmMHoro obecneyerns Microsoft Visual Studio n ceobonHo
pacnpocTpaHsaemoro naketa MPICH peanu3aumnm napanfienbHbiX BoIYUCAEHNA. [ TEKYLLEro KOHTPONS
yCneBaeMoCTn Hapaay C NPOYUM UCMOb3YIOTCA ABE CaMOCTOATENbHbIE MMCbMEHHbIE PaboTbl Mo
aBTOMATMYeCKUN CreHepupoBaHHbIM 3afaHunaM. MocnenHre npegHa3HayveHbl 419 4ONOJHUTEIbHOro
KOHTPOASA yCBOeHMA obyvaeMbiMu pa3gena Ne 7 oucumnamHbl. 3anyCcTMB NporpaMMy-reHepaTop, CTyAeHT
noJsiyqyaeT UHAMBUAYaNIbHOE 3afaHue, HarnpuMep, cielyloLlero COAepXaHUs: «BbliNUCcaTb pesysibTaT
MoLLaroBOro BbIMOJIHEHUSA CUCTONIMYECKOrO airoOpUTMa PeLleHns CUCTEMbI JIMHENHbIX YPAaBHEHNI» C
KOHKPETHbLIMW YUC/I0BbIMY 3HAYEHUAMN, FeHepupyeMbIMy C/ly4ariHbiM 0bpa3oMm.

BHeayauTopHasa camocTosTeNlbHasa paboTa, Kak npaBusio, npeanosiaraeT NCNoJib30BaHWe CTyAeHTaMu
cpeabl pa3paboTku Microsoft Visual Studio, opuumanbHaa npouenypa yCTaHOBKM KOTOPOMN Ha
Ccob6CTBEHHbIE KOMMbIOTEPbI CTYAEHTOB obecneyeHa hakyibTETOM KOMMbIOTEPHbIX HAYK, @ TakXe nakeTa
MPICH, BapnaHTbl KOTOPOro, pa3MelLeHHble Ha ourLManbHOM CaTe, OXBaTblBalOT BCe Hanbonee
nonyJsispHble NaaThopMbl 1 ONepaLnoHHbIE CUCTEMBI.

Mpn peannsauny QUCUMNANHBI MOFYT UCMOb30BaTbCA TEXHOIOM MW 3JIEKTPOHHOI0 06yYeHUs 1
ANCTaHUMOHHbIE 0bpa3oBaTesibHbIe TEXHOIOrUN Ha 6a3e nopTana edu.vsu.ru, a Takxxe apyrue 4OCTyrnHble
pecypcbl ceTn NHTepHeT.



18. MaTepuaano-TeXHuquKoe obecneyeHue OoUCLMUNIIUHBI:

KOMMbIOTEPHbIE KNAcChl (haKyibTeTa KOMMbIOTEPHbIX HaYK, NIMLEH3NOHHOE NporpaMMHoe obecneyeHne
Microsoft Visual Studio, cBobonHo pacnpocTpaHsaemein nakeT MPICH peanu3auny napannesbHbiX
BbIYMCEHNIA, NporpaMMHoe obecnevyeHmne cobCTBeHHOM pa3paboTku 4N1a reHepauun 3agaHuii Ha
CaMOCTOsTENbHYIO paboTy BHE ayANTOPUN.

19. OueHou4Hble cpencTBa OJsia npoeeneHusn TeKyllJ,eﬁ n ﬂpOMe)KyTO‘-IHOﬁ aTTectauumn

MopsAoK OLEHKN 0CBOEHNS 00yYaloLWMMNCS y4ebHOro MaTepuana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasnenoB ANCLUMMINHGI:

Ne Pa3zgensl AucumnanHel (Moayam) Kon Kon OueHOoYHble
n/n KOMMeTeHUMn  MHOUKaTOpa  CpencTBa Ans
TeKyLLen
aTTecTauun
1 Paszpgensl 1, 5, 8, 18,19 VHhOpMaLMOHHbIN MK-3 MK-3.2 KomnnekT
rpad, Kak cpe4cTBO NpencTaBieHns 3ada4 Nel

napannenbHbIx anroputmos. Obuime
NPUHLNMNBI NOCTPOEHNS NapanfiesibHbIX
anropuTMOB. BbiSIBNEHME HEABHOIO
napaJssennsmMma nHPopMaLNoHHOro rpadga.
OpraHu3sauusa napassiesibHoro
BbIMMNC/INTEJIbHOr0 NPoLLecca Ha NOKabHON
CeTWN NepcoHasibHbIX KOMMbIOTEPOB,
JIOTUYECKN CTPYKTYPUPOBAHHON KakK
ACMHXPOHHAA BblHMCNTENIbHAsA CUcTeMa C
pacnpenesieHHON NaMATbio MOCPeACTBOM
naketa MPICH. MeTobl opraHu3saumnm
MeXMnpoL,eccopHoro obmMeHa coobLieHnsIMm
ThNa "To4Yka-To4Ka" 1 NpocTenne GyHKLUN
KONNeKTnBHOro obmeHa B ctaHgapTe MPI.

2 Paspensl 6, 7, 20 BekTOpU3auuns 1 BEKTOPHbIE KomnnekT
apXMTeKTYypbl. CUCTOSIMYECKME aJITOPUTMBbI. 3a4a4 Ne2
MpremMbl MeXNpPoLLeCCOpHON nepenayn KomnnekT
CTPYKTYPUPOBAHHbLIX AaHHbIX C TectoB Nel

npeobpasoBaHmem B cTaHaapTe MPI.

3 Pazpgenbl 9, 21, 22 OCHOBHbIe KNACChbl KomnnekT
MeToLOoB fekomno3numn. CtaHgapTHble MPI 3a4a4 Ne3
(DYHKLMM KONNIEKTMBHOr0 0bMeHa AaHHbIMM KomnnekT
npoueccos. Micnonb3oBaHne pacnpenesieHHbIX TecToB Ne2

onepauuin ctaHgapta MPI.

lNpoMeXxyTo4yHas aTTecTauuns

dopMa KOHTPOSA - 3a4eT C OLLEHKOW

OLeHOYHble cpeacTBa A5 MPOMEXYTOYHOM aTTecTalmm
KomnnekTt KM

20 TunoBble OUEeHO4YHble CpeacTBa U MeToAMYeCcKUue MaTepuansl, onpepensiowme npouenypbl



OLLleHUBaAHMA

20.1 TeKyLwwMN KOHTPOJIb YCNEBAaeMOCTH

KOHTpO/Ib yCNeBaeMoCTW N0 AUCUUMNINHE OCYLLECTBASETCS C MOMOLLbIO CNefyLNX OLEHOYHbIX CPeACTB.
20.1.1. MpuMepHbIA NepevyeHb NPaKTU4YEeCKUX 3aaHUN

NHaonenayansHoe 3aganve Nel MNMapannefibHbI anropuTM pacyeTa 3Ha4yeHnsa YUCSI0BOro psana
(npousBeneHmns, nHTerpana). OCHOBHas Lieb - OCBOEHME METOLa BhISIB/IEHNS HESBHOMO Nnapasinennsma
NH(OPMaLMOHHOIO rpada 1 peannsauns aaroput™a C UCNoAb30BaHNEM MexaHU3Ma obMeHa
COO0BLEHNAMN «TOYKa-TOYKa». OLEHKa «3a4TeHO» BbICTaBASAeTCA, ecnv pa3paboTaHHas cornacHo
NHOMBUAYaNIbHOMY 3a[laHMIO NMporpaMMa BbifaeT pesysibTaT pacyeTa C LoMyCTUMON TOYHOCTbLIO, KOTOopas
3aflaeTCs onepaTopoM; NporpamMmma Lo/mKHa 6biTb MaclTabupyemon Ha KONMYeCTBO NPOLLECCOB 1
obsa3aTenbHO A0JHKHA UCMONb30BaTh MHAMBUAYANbHbIN 0OMeH coobLLeHNIMN Mexay npoueccaMu Ans
peasin3alnmn NTepaTUBHOIO BblYUCIEHNA cnaraemMblX psaga. Npumep BapvaHTa UHAMBUAYAIbHOMO 3a4aHNs
13 KkoMraekTa 3agay Nel:

N306pa3nTe MHPOPMALMOHHLIN Fpad aNropuTMa U paccynTanTe 3HaYeHre YNCN0BOro psaa. AropuTm
LOJIKEH MO BO3MOXXHOCTY PaBHOMEPHO pacnpeaensiTb Harpy3Ky Mexxay BeTBSMU, KOJIMYECTBO KOTOPbIX
3apaHee Hen3BeCTHoO.

£ 1 1
=In2-—
nzzl (2n-1)2n(2n+1) 1Ty

MpenBaputenbHo nlyynte: Comm_size, Comm_rank, Send, Recv, Bcast, Reduce.

VIH,D,I/IBVI}J,yaJ'IbHOG 3afdaHune Ne2 I'Iapanneanoe npunoXxeHme ona CTPyKTypHOro |'|pe06pa3OBaH|/|ﬂ OaHHbIX.
OcHOBHas Lesib - 0CBOeHNE MeXaHNU3MOB OMUNCaHUA N UCMOJ1Ib30BaHUA cobcTBeHHbIX TUNoB MPI. OLI,eHKa
«3a4TeHO» BbICTaBNdeTCA, eCsqin pa3pa60TaHHaﬂ corniaCcHoO nHonenayaJieHOMY 3aAaHWIO NMporpamMmma
BbINOJIHAET HeobxoAMMble AeNCTBUSA Mo NPeodbpa3oBaHMI0 0AHOMEPHOr0 MacCKBa WIN [BYMEPHOW
MaTpuubl C NPUMEHEHNEM MEXaHWU3Ma onucaTenen TUNoBs MPl, ocobo NPUBETCTBYETCA pallMOHa/IbHOE
NCMoJsib30BaHME nepapxmm Tnos. npl/lMep BaphaHTa NHAWBWAYaJIbHOIO 3a4aHNA U3 KOMMJIEKTa 3adad
Ne2:

Co3paiiTe onucaTenb TuMa v UCNONb3YNTe ero Npu nepefaye AaHHbIX B kKayecTse LWabnoHa ans
cnenytowero npeobpa3oBaHus: Npu nepenaye CTpoku Ay6ampyoTcs nociefoBaTeNbHbIe TpUadbl
CVIMBOJIOB.

abcdef-abcabcdefdef
MpepBapuTenbHo nlyynTte: Type_vector, Type indexed, Type_commit, Type_free.

NHanBunayanbHoe 3aaaHune Ne3 MapaniesnbHas BbIYUCAUTENbHAS NpoLieaypa C UCMosb30BaHNEM
MEXaHWU3MOB KOIIEKTVBHOMO B3aUMOAeCTBMS npoLieccoB. OCHOBHAA Lieslb - 0CBOEHMe crnocoboB
pacnapannenvBaHnus anropuTMOB A5 UCMOJIb30BaHNS MHCTPYMEHTOB peasin3auny KoNNeKkTUBHOMO
obMeHa AaHHbIMU 1 KOJINEKTUBHbIX onepaumnin MPI. OueHKa «3a4TeHO» BbICTABASETCS, €C/n
pa3paboTaHHas CornacHo MHAUBWUAYaNbHOMY 3aaHMI0 NPOrpaMMa BbINoHAeT Heobxoanmble
BbIYMC/IEHUS HAf 3/IEMEHTAMM MACCMBA C NPUMEHEHNEM YKa3aHHbIX MEXaHW3MOB KOJIIEKTUBHOMO
B3auMoeincTBMsa npoueccoB MPI; npuBeTCTBYETCA peasm3auns nporpaMmsl, MacliTabupyemoi Ha
KOJIMYECTBO NpoLeccoB. Mpumep BapuaHTa UHAMBMAYANILHOIO 3a4aHUst U3 KOMMNeKTa 3a4ay Ne3:

Ncnonb3yiTe PyHKLMN KONNEKTUBHOMO 06MeHa AaHHbIMU C LieSIblo pacrnpeaeneHns Harpysku Mexay
npoLeccamm npw peleHnn cneayoLLen 3aladn: HakTy BCe 31eMeHTbI 0JHOMEPHOr0 MacCKBa
MPOU3BOJIbHOW AJIMHBI, UMEKOLLME 3aAaHHOE 3HaYEHMeE.,

MpenBaputensHo nsydnte: Gather[v], Scatter[v], Allgather[v], Alltoall[v].

0N peweHns cneayowen 3agadm peaamsynTte napannefbHbll anropuTM, NCNOb3YIOLLNIA
pacnpefeneHHble onepaunn, BO3MOXXHO, B COMETaHNM C PYHKLNSAMUN KONNEKTUBHOIO 06MeHa AaHHbIMU:
HaTU MaKCMMaslbHbIA 3/IEMEHT B KaXKA0W CTPOKE ABYMEPHON MaTpuLbl. Pe3ybTaToM A0/KEH BbiTb



BEKTOP COOTBeTCTBy}OLLI,eVI ONNHbBI.

MpenBapuTenbHo M3ydnte pyHKunm Reduce, Allreduce, Reduce_scatter, Scan n npefnonpeneneHHble
onucaTenn KoaNIEKTUBHbIX onepauuni (MAX, MIN, SUM, PROD u T.4.).

20.1.2. TecToBbIE 3apaHUA

Mpy NOMOLLM CNEeLNaNibHOrO KOMMJIEKTa NPOrpaMM-reHepaTopoB 0byyaeMble MOAyYatoT UHANBUAYASbHbIE
3allaHuns, KOTOopble NpeaHa3HavYeHbl Ans AONOJHUTENbHOrO KOHTPONA yCBOeHNS pa3aena Ne 7
OUCUUMNAUHBL. 3anyCTUB MPOrpaMMy-reHepaTop, CTYAEHT NoayyaeT NHANBMUAYaNbHOE 3alaHue,
Hanpumep, CaeayloWero CoaepXaHns: «BbiNUCaTh Pe3ybTaT NOLAroBoro BbINOJHEHUS CUCTONINYECKOrO
aZropuTMa PeLUeHnst CUCTEMbI JIMHENHBIX YPAaBHEHWUA» C KOHKPETHBIMU YUCNOBbLIMU 3HAYEHUAMN,
reHepupyembiMi CyYaiHbiM 06pa3oM. [JoNONHUTENbHO BbIAAETCA KOHEYHbIN pe3ynbTaT BblYUCAEHWIA, NO
KOTOPOMY 00y4aeMblil CMOXXET OCYLLECTBUTbL CAMOKOHTPO/Ib MPY PeLleHn 3aaayn. MpumepHas CTpyKTypa
3adaHns 4Ns NMCbMEHHOW CaMOoCTosATe IbHOM paboThl:

leHepaTop 3agaHun Nel CUCTONNYECKUA @IrOPUTM MATPUYHOr0 YMHOXEHUSA. OLeHKa «3a4TeHo»
BbICTABAAETCH, €CAN NUCbMEHHas paboTa BbIMO/HEHA COrNaCHO CreHepnpoBaHHOMY MHAUBMAYANbHOMY
3aJaHuto, NpuBeLeHbl pe3ybTaThbl BbIYUCIEHUN HA KaXKA0M Llare ajiropuTMa, a KOHeYHbIN pe3yibTaT
COBMan C JONYCTMMON TOYHOCTbIO C BbIYUCEHHBIM Ha 3Tane reHepaunn 3afaHns NPoBePOYHbIM
pe3ybTaToM;

leHepaTop 3agaHnin Ne2 CUCTONNYECKMI aNrOPUTM PELLEHNS CUCTEMbI IMHENHbIX anrebpanyeckmx
ypaBHeHu . OLeHKa «3a4TeHOo» BbICTaBASAETCS, eC/I NMCbMeHHaa paboTa BbIMOJIHEHA COrnacHoO
CreHepypoBaHHOMY MHAUBUAYANLHOMY 3a[laHUNI0, NPUBELEHbI PEe3YJIbTaTbl BbIYUCIEHU Ha KaXXAO0M Liare
aJIroOpMTMa, @ KOHEYHbIN pe3yibTaT CoBMan C A4OMYCTUMON TOYHOCTbIO C BbIYUC/IEHHBIM Ha 3Tane
reHepauun 3afaHns NPoBePOYHbIM Pe3ysibTaToM.

20.1.3. OnucaHue TexXHOJIOrMu npoBeaeHus

TeKkyLas aTTecTauns NpoBOANTCS B COOTBETCTBMU C [0NI0XKEHNEM 0 TEKYLLEN aTTecTaumnm obyyarowmxcs
Mo nporpamMmam BbicLiero obpa3oBaHns BOpoOHE)XCKOrO FroCyJapCTBEHHOM0 YHMBEPCUTETA. TekylLulas
aTTecTauus NpoBOAUTCS B hopMax: YCTHOrO onpoca (MHAMBMAYabHbIA ONpoC, (hpoHTanbHas becena);
3aWmnThl NabopaTopHbIX PaboT; a TakXe ABYX CAMOCTOSTENbHbIX MUCbMEHHbIX PaboT Mo aBTOMaTUYeCKM
CreHeprpoBaHHbIM 3alaHNsM NPU MOMOLLM CNELMaNbHOro KOMMIEKTa NporpaMm-reHepaTopoB
VHAMBUAYaNbHbIX 3alaHNI, KOTOpble NpeAHa3HaYeHbl A8 LONOJHUTENbHOrO KOHTPOS YCBOEHMS
obyyaembiMu pazgena Ne 7 AUCUMNAUHBL. 3aNyCTKB NPOrpaMMy-reHepaTop, CTYAEeHT nosy4YaeT
VHAMBUAYaNbHOE 3afaHne, Hanpumep, C1eAyIoLLero COAEpPXXaHNs: «BbINMCaTb Pe3yabTaT NOLWaroBoro
BbIMNOJIHEHUSI CUCTOJIMYECKOr0 aJrOPUTMa PELLEHNS CUCTEMbI JIMHEWHbBIX YPABHEHWUIA» C KOHKPETHBLIMU
YMCSIOBLIMU 3HAYEHUAMU, FTEHEPUPYEMBIMU CNyYaliHbIM 06pa3oM. Mpu oLEeHUBaHUM Pe3ybTaTOB YCTHOrO
onpoca U 3aWwunTbl NabopaTopHbIX PaboT UCMOJIb3yEeTCA KaYeCTBEHHAs LUKaNa oLeHoK. OLeHnBaHue
pPe3yNbTaTOB BbINMOJAHEHNS MUCbMEHHbLIX CaMOCTOATE/IbHbIX PaboT nNpefanonaraeT NCNoab30BaHNE
KOJIMYECTBEHHON LLUKabl.

20.1.4. TpeboBaHUA K BbINOSIHEHUIO 3a4aHUNA (MU LWLIKAJNbl U KPUTEPUMN OLLEHUBAHUA)

KOHKpeTHble TpeboBaHUS K BbIMOJHEHWIO KaXXA0r0 NPaKTUYECKOro 3aaHuns n3noxexsl 8 n.20.1.1.
TpeboBaHMA K BbIMOJHEHNIO NMNCbMEHHbIX CAMOCTOSATE/IbHbIX PAabOT MO TECTOBLIM 3aJaHNAM U3/I0XKEHbI B
n.20.1.2. Onsi oueHMBaHNS KAaYeCTBa BbIMOJIHEHUSA 3a4aHNI UCNONb3yeTcs 4-6annbHas Wana: «0TANYHO»,
«XOPOLLIO», «y[I0BJETBOPUTENbHO», «HEYI0BJIETBOPUTENLHO.

MpuBenéHHble HMXKe 3a4aHUA PeKOMEHAYeTCA UCNOoJIb30BaTh NPU NPoBeAeHUMU
AMArHoCcTM4Yeckux paboTt And OueHKM OCTAaTOYHbIX 3HAHUW NO AUCLUNIIMHE

1) TecToBble 3agaHusa - 1 6ann



1. Kakne ornepaunn B Moaenn napanyiesibHbIX BbI4MCJIEHNIA MOrYT BbINMOHATLCA napanneano?

a. CMeXHble B UH(POPMaLIMOHHOM rpade

b. Ces3aHHble NyTeM B MH(pOPMaLIMOHHOM rpage

C. He cBs3aHHbIe NyTeM B MH(OPMALIMOHHOM rpade
d. He cMexHble B MH(OpPMaLNOHHOM rpade

2. be3 Hannunsa Kakon(nx) hyHKLUKU(A) He BO3MOXXHa paboTa nobon MPI nporpamMmsl?

MPI_Barrier( )
MPI_Finalize( )
MPI_Comm_rank( )
MPI_Init( )
MPI_Comm_size( )
MPI_Reduce( )

-0 o0 T

3. Y10 BXOAMT B peanusauunio MPI (2 BapraHTa)?

A3bIK NporpaMmMmnpoBaHns

Habop ynpaBnsowmx KOMMeHTapres
bnbnnoTteka, conepxxawas pyHkuun MPI
NcnonHsawwas cucteMa

e n oo

4. YTo TaKoe yCKOpeHne napasniesbHoi NporpamMmmsl?

a. OTHoweHne BpeMeHn paboTbl NapasieNlbHOM NPorpaMMbl K BpeMeHn paboTbl MOC/eA0BaTe/bHOM
nporpammsl

b. OTHoweHne BpeMeHn paboThbl NOCNeL0BaTEIbHOW NPOrpaMMbl KO BpeMeHN paboTbl napanfiensHon
nporpammsl

¢. OTHoweHue BpeMeHn paboTbl CaMOro MeAeHHOro npoLecca K BpeMeHn paboTbl camoro BbIcTporo

d. OTHoweHwue BpeMeHn paboTbl caMoro 6bICTPOro npouecca K BpeMeHn paboTbl CaMOro MeaeHHoro

5. K Kakoin Mmoenv NporpaMMmMpoBaHmMst OTHOCMTCS MOAENb, B KOTOPOW BCE UCMOSTHUTENN
(NOTOKW/MpOLLECCOpbI) 3anycKalT 0AHY NPOrpamMMy, a pasfeneHne Oruku Mexxy HUMMU 0CHOBAHO Ha
YHUKaNbHbIX NAEHTUDUKATOPaX NCNONAHUTENEN?

a. MPI
b. Loop Parallelism
c. SPMD

d. Master/Worker

6. OCHOBHas 0cobeHHOCTb DaHbAH-ceTU:

COCTOMUT M3 TPEeX KackaLoB NPOCTbIX KOMMYTaTOPOB
COCTOMUT N3 KOMMYTaTOpPOB 2 X 2

CYLLEeCTBYET TOJIbKO OAMH MyTb OT KaXKA0ro BXo4a K Ka)K4oMy BbIXO4Y
CYLLeCTBYeT Kak MAUHUMYM [iBa MyTW OT KaXXA0ro BX0La K KaXOMY BbIXxoL4y

an oo

7. 4T0 Takoe KoHBeWepm3aumsa?

Q

. icnonHeHne HeckoNbKUX KoMaHa 0AHOBPEMEHHO

. MapannenbHoe BbIMOJHEHNE PA3SINYHbIX YAaCTeN KOMaHA
. CoxpaHeHune OaHHbIX B CBEPXObICTPOM MaMATK

. ObpaboTka AaHHbIX 60/bLLIOro pa3mMepa

o N T

8. KaKkyto cTpaTeruo Ncnonb3oBaHnsa namMaTu npegnonaraet MPI?

a. Paszpensemyio
b. PacnpeneneHHyto



C. YOaneHHyto
d. JlokanbHyto

9. YKaXkuTe anemMeHTapHble onepauunn, Ha KOTopbiX 0OCHOBaH 0bMeH uHdopmaumen 8 MPI.

a. MNpuem n nepepada cooblieHMiA

b. YpoaneHHbIn BbI30B NpoLenyp

¢. ObpaleHune K obnactn obLien NamaATbIo
d. YTeHue n 3anucb ceMaopos

10. Kak Ha3blBaeTCsa YHUKaIbHbIN HOMep npoLlecca B MPI?
a. Mopsanok
b. PaHr
c. WpeHntudukaTop
d. CteneHb

OTBeTbl Ha BOMPOChI

Homep Bonpoca OTBeT (bykBa)
1. C
2 b,d
3 c,d
4. b
5. C
6. C
7 b
8. b
9. a
10. b

2) 3apaHUA C KOPOTKMM OTBETOM - 2 Banna

11. B Bawei nporpaMme gons nocaenoBaTtesbHbIX ornepaunin pasHa 0,4. Kakoe yCKOpeHMe cornacHo
3aKOoHYy AMAana Bel nony4nTe Ha KoMnbioTepe ¢ 4 npoueccopamm? OTBET OKPYrAnTb 40 COThIX.

12. KOMMYHUWKaUNOHHbIM CETW MMEHYETCS MaKCUMabHbIN NyTb MeXAy NobbiMU ABYMS Y31aMU.
BrninwmnTe HepocTatoLlee C/10BO



13. bubnnoTteka hyHKLNA, obecneymBatoLLas B3auMoaenCcTBUe NapafiesibHbIX MPOLLECCOB C MOMOLLbIO
MexaHun3Ma nepenayn coobLeHnin -

OTBeThl Ha BON POCbl

Homep Bonpoca OTBeT (bykBa)

11. 1,82

12. anameTpom
AvameTp

13. MPI
Message Passing Interface
message passing interface

3) 3apaHuA C pa3BepHYTbLIM OTBETOM - 3 banna

14, OnuwnTe 0COBEHHOCTY CUCTONMYECKIX aNIrOPUTMOB 1 NMPUHLIAMbBI MOCTPOEHUS CUCTONNYECKUX
BbIYUCUTENbHBIX CTPYKTYP.

OTBeThl Ha BON POCbl

Homep Bonpoca OTBeT (bykBa)

14. CoBMeLLaloT CBOMCTBA KOHBENEPHON U MaTpuy4HON 06paboTkmn: BCe CTagun
06paboTKM KaXK4oro afieMeHTa AaHHbIX BbiNosHAOTCA 6e3 obpalleHns K naMaTm -
BHYTPU MaTPULLbl OLHOTUMHbLIX MPOLLECCOPOB C PerynspHbIMN CBA3AMMU.
Mpoueccopbl, 0bMeHMBaACL 31EMEHTAMMN U MPOMEXKYTOYHBLIMU pe3ybTaTaMu
0bpaboTku, 0bpa3yoT NapasinenbHble KOHBENEPbI, MO KOTOPbIM MPOABMIaloTCA
NOTOKMW ONepaHaoB.

KpuTepuu oueHnBaHus LLikana oueHoK

Obyyatowminca npueoanT nosHoe 1 6e3owmboyHoe onmcaHue ocobeHHocTen | 3 banna
CUCTOJINYECKMX aJITOPUTMOB, NMEPEYNCASET OCHOBHbIE MPUHLINMbI
NMOCTPOEHNSA CUCTOSINYECKNX BbIYUCIUTENEN.

ObyuyatoLLMincs NPUBOANT ONMCaHNe 0CODEHHOCTEN CUCTONNYECKIMX 2 6banna
aNropuTMOB, B KOTOPOM [OMYLLEHbl HE3HAYNTENIbHbIE HETOYHOCTW, U BEPHO
onpenensieT 0CHOBHbIE MPENMYLLECTBA UX NMPUMEHEHNS.




MpencTaBfieHo CNOBECHOE OnucaHne naen cuctonnyeckon obpabotku, 1 6ann
NPaBWbHO OTPaXKaloLee 0CHOBHYIO 4aCTb ee 0COBeHHOCTEN.

B npenctaBfeHHOM OTBETE HE PACKPbIThl 0COBEHHOCTU CUCTOIMYECKOW 0 6annos
06paboTKK, HE ONMCaHbl MPUHLMMbLI MOCTPOEHUS CUCTONNYECKUX MATPWLL.

15. CchopmynmpyiiTe 3akoH AMaana. MponnacTpupyinTe YUCAEHHBIMU NPUMEPAMM HAIMYME OrPaHNYEHI
POCTa YCKOPEHUS MapafinesbHOro aaropuTMa C yBesnyeHneM KoJIM4eCTBa BblYUCUTENEN.

OTBeThl Ha BON POCbl

Homep Bonpoca OTBeT (bykBa)

15. YcKopeHue 3a cyeT pacnapassiesinBaHns, CoriacHo 3akoHy AMana, 3aBUCUT OT S -
0NN nocnefoBaTe/bHbIX onepaumnin B obwem obbveme Bolducnennin: 1 /(s + (1-
s)/N), roe N - Konn4ecTBo BblYnCAnTENEN. TakuM 06pa3oM, HEOrPaHUYEHHbIN POCT
YCKOPEHUS C YBENNYEHNEM KONNYECTBA NPOLLECCOPOB HEBO3MOXKEH.

KpuTepuu oueHnBaHus LLikasa oLeHoK
Obyvatowmnca NnpuBoANT BbiBOA (DOPMYbl 3aKOHa AMAana, a Takxe 3 6anna
NAOCTPATUBHBIE YNCIEHHbBIE NPUMEpPLI C €e UCMO0JIb30BaHNEM, COrnacHo

3aaHunio.

Obyyatowmmnca NnpmBoaAMT BbIBOA HOPMY bl 3aKOoHa AMAana, B KOTOPOM 2 6anna

oonyuweHbl He3Ha4ynTeJibHble HETOYHOCTW, HE BAMUAOLWNE Ha OCHOBHOW
pPe3ynbTaT - orpaHN4YeHmne pocCta NPOM3BoOANTENIbLHOCTN BbIYUCIEHUN.

lNpencTaBsieHa BepHas C/ioBeCHas (hopMynmpoBKa 3akoHa AMparia, He 1 6ann
NOATBEPKAEHHAA YACNEHHBLIMU NPUMEpPamMu.

B npencTtaBnieHHOM OTBETE He pacKpbiTa CyTb 3akoHa AMAana, nmbo BbiBog | 0 6annos
hopMyJibl COAEPXUT rpybble ownbKu.

16. V13noxxnTe NpUHLMNLI Knaccudukaumm apxmtekTyp GanHHa. MNepevncanTe 4 oCHOBHbIX KJlacca, a
TakXXe NoaKnacchl, pacluMpuBLIMe KNacCUMKaLMo € y4eToM cnocoba opraHmn3aumm namaTu.

OTBeTbl Ha BONPOChHI

Homep Bonpoca OTBeT (bykBa)




16. Knaccudukaums ®amHHa 0CHOBaHa Ha MOHATUAX «MOTOKa KOMaHA» U «MOTOKa
JaHHbIX» 1 NPOU3BOANTCS MO MPU3HaKaM Hannyusa napansenmsma B 3Tux
«MOTOKax». PaclumpeHmne Knaccudukaumm NCnosib3yeT KpUTepUin Haanyns B
ApXUTEKTYpPE pa3fenseMon nan pacnpeneneHHon namsaTu.

Kputepun oLleHnBaHUA LLIkana oueHok

ObyyatoLmncs NpuBoAMT nosiHoe 1 6e30lmnboyHoe onncaHne NPUHUMUMNOB 3 6anna
KNnaccmmKaumm apxuTekTyp ONnMHHa, NnepedyncinsieT 0CHOBHbIE KNacChl 1
MOAKNACCHl APXUTEKTYP.

Obyyatowmnca NpUBOANT ONMCaHNE NPUHLMMOB KNacCUpuKaumm 2 banna
apxmTekTyp ONMHHA, B KOTOPOM [0MYLLEHbl HE3HAYNTENbHbIE HETOYHOCTH,
He BAMAOLWMNE Ha pe3yibTaTbl Knaccugmkaumm napannenbHbix
BbIYUCANTESIbHbIX CUCTEM.

MpeacTaBnieHa BepHas CIOBeCHas (hopMyIMPOBKA MOHATUI «MOTOKA 1 6ann
KOMaHA» W «MOTOKa AaHHbIX», HO MePeYNCIEHbl He BCe Kaacchl ®AnHHA.

B npencTaBneHHOM OTBETE HET YNOMUHAHWSA O «MOTOKE KOMaHL» UJn 0 6annos
«MOTOKE AaHHbIX», MO0 He packpbiTa CyTb NPUMEHEHUS 3TUX NOHATUIA ANS
NMOCTPOEHMSA KiacCUprKaumm.

20.2 NMpomMeXxyTouyHasa aTrecTraums

MpoMeXyToYHas aTTecTauns no ANCLUMINHE OCYLLECTBAAETCS C MOMOLLbI0 CI@AYIOWINX OLEHOYHbIX
CPeacTs.

20.2.1. KoMnnekT 3aaaHui OIS KOHTPONbHbIX paboT

Ka bl KOHTPOJIbHO-U3MEPUTESIbHBLIN MaTepuan Ans NPOBeAEHUS MPOMEXYTOYHON aTTecTaLum
BKJItOYAET 3a4a4y, TpebytoLLlyto pelleHns ¢ NpUMeHeHeM TeopeTUYeCKX CBELEHNIA OQHOMO 13 pa3fiesoB
Kypca OJ1 KOHTPOJIS 3HAHWI B paMKaX OLEHKM YPOBHS CChOPMUPOBAHHOCTM KOMMNEeTeHUMU. Mprumepsl
KOHTPOJIbHO-U3MepPUTENbHOrO MaTepuana:

1. N306pa3nTe MHPOPMaALMOHHLIN rpad aaropuTMa pacyeTa 3Ha4YeHUs CTENEHHOro NoJivHoMa. Hanmwunte
«MNPOrpaMMbl», peasnsyrowme 3ToT aaropuTM Ha MallnHax C yrpaBjeHneM NOTOKOM KOMaH[ U C
yrnpaBneHneM NoTOKOM AaHHbIX. PaccymTanTe Ko3(hPULUMEHT YCKOPEHMA 3a CHET pacrnapaninesimBaHuns u
3(pheKTUBHOCTb pa3paboTaHHOro BaMm anropmTMa.

2. N306pa3nTe TONOAOrM0 BbIYUCANTENBHON CETU C NMOJIHOM TaCOBKOW A4 16 3IEMEHTOB U CXEMY ee
peanunsaunm Ha areHTax ¢ ysnamm SCI.

3. N1306pa3nTe cxeMy COCTaBHOro KoMMyTaTopa Tuna «oMera» 9x16. MpounntocTpupynte paboTty
aJropuTMa ynpaBieHnsa coeANHEHNAMUN B TAKOM KOMMYyTaTope. MOXXHO i MOCTPOUTbL KOMMYTaTop
[LaHHOM pa3MepHOCTM Ha OCHOBE KakKuX-1mbo Apyrux NpsMoyro/ibHbIX KOMMYTaTOPOB, KpoMe
NCNONb30BaHHbIX BaMn? MpeanoXxunTe CXemMy pacluMpeHns Tonoaornuy nytem 4obaBneHns BHELLHEro
Kackala aas nonayyeHns cbanaHCMpPOBAHHOW CETU C MHOXXECTBEHHbLIMU NyTAMU 6e3 N3MEHEHNS
pPa3MepHOCTN COCTABHOr0 KOMMyTaTopa. KakoBo 3Ha4yeHme nokasatens n3bbiTo4HOCTY pa3paboTaHHoO




BaMW CXeMbl?

4. N306pa3nTe NHMOPMaLMOHHLIN rpad O pacyeTa nojnHoMa 4-Tor CTeneHun rno cxeme MopHepa (c
BbIIBSIEHMEM HESBHOro napannennsmMa). Paccuntamre yckopeHume 1 3heKTUBHOCTb MOYHEHHOr o
aJropuTMa, a Takxxe Ko3(puLUNEHT 3arpy3kun nNpoLeccopHbIX 31eMeHTOB.

5. MpoLeMOHCTPUPYINTE YACIEHHBIM MPUMEPOM PaboTy CUCTOIMYECKOrO afrOpUTMa NOMNCKa BXOXAEHUS
3TaJlIoHa B ABOVMYHYIO MNOCNEN0BATE/IbHOCTb. PaccunTanTe CNOXKHOCTL U YCKOPEHME anropuTMa.

6. M306pa3nTe MHPOPMaLMOHHDIA rpad anropuTMa pacyeTa 3Ha4eHUs OnpeaeneHHoro MHTerpana
MeTO[0M MPAMOYrObHINKOB. MPOAEMOHCTPUPYATE HAKOMAEHWNE MOrPELLHOCTY BbIYUCAEHMIA C MAaBaloLLEeN
3anaTol (y4ecTb MOrpeLlHOCT HOpMann3aLmun 1 JeHopMann3aumn). PaccunTaiiTe cpeaHion
KBaJpaTUYeCKYI0 MOrpeLLHOCTbL pesyibTaTa pacyeTa no Balemy anroputmy.

&
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7. B KOHTeKCTe anroputMa 6aHKMpa NpoaHanm3npyiiTe Kaxx4oe 13 NpUBEAEHHbIX HKe COCTOSHUI. Ecan
COCTOSHME HaZeXHO, TO NMOKaXXUTe NPy NoMoLLM rpada pacrnpeneneHns pecypcoB, Kakum 06pa3om MoryT
3aBepLL|V|TbCﬂ BCe npOLl,eCCbI. Ecnun cocTtosaHme HeHade>XXHO, NMOKaXnTte, Kaknm 06pa30M MOXeT
BO3HV|KHyTb Tyrll/lK.

CocTtosHune A CocTosHue b
Mpouecc BbigeneHo MakcumanbHas Mpouecc BbigeneHo MakcunmansbHas
pecypcos noTpebHOCTb pecypcos noTpebHOCTb

1 2 6 1 4 8

2 4 7 2 3 9

3 5 6 3 5 8

4 0 2 4 0 0

Peseps 1 Pe3eps 2

20.2.2. OnucaHue TexXHOJIOrMu npoBeneHus

MpoMeXXyTo4YHast aTTecTaluns NPOBOAMTCS B COOTBETCTBMUU C M0SI0XKEHUEM O MPOMEXKYTOYHON aTTECTALNN
obyyatoLmxcs no nporpamMmam Bhiclero obpasoBaHus. NpoMeXxxyTo4yHas aTTecTaunsa No MToram oCBOeHus
ANCUMNANHBI NPOBOANTCA B (hOPMe WTOrOBON KOHTPONbHON paboTbl M BKJOYAET pelleHue
VWHOVBUAYANbHON 3afla4yM C MPUMEHEHNEM TEOPeTUYECKUX CBEAEHMIA OLHOM0 U3 pa3fesnoB Kypca, 4To
No3BOJINET OLEHUTb YPOBEHb MOJIYYEHHbIX 3HaHWUA. Mpu 3TOM NpeanonaraeTcs, YTo OLEeHKa CTeneHu
ChOPMUPOBAHHOCTY YMEHUIA N HAaBLIKOB BbIBOAUTCS MO pe3ysibTaTaM TEKYLLMX aTTecTalui.

20.2.3. TpeboBaHuA K BbINOJIHEHUIO 3a4aHUH, LWUKaJbl U KPUTEPUU OLLEHUBAHUSA
Mpwn oueHMBaHUKN NCNONb3YeTCa Cneayollas WwKana:

5 6annoB cTaBuUTCA, €Ccnn 0byyaloLWmnNnCa LEMOHCTPMPYET MOJIHOE COOTBETCTBME 3HAHUN, YMEHNNA,
HaBblKOB MpuBefeHHbIM B Tabnuuax nokasatenam, ceobogHO onepupyeT npuobpeTeHHbIMY
3HAHUAMMW, YMEHUAMU, NPUMEHAET UX MPU pPelleHnn npakTUYeckux 3anav;

4 6anna cTaBUTCSs, ecay obyyatoLMncs AEMOHCTPUPYET COOTBETCTBUE 3HAHWI, YMEHWIA, HABbIKOB
npuBeAeHHbIM B Tabanuax nokasaTensiM, HO LOMNyCKaeT He3HauynTesbHble OWnbKM, HETOYHOCTH,



NCMbITbIBAET 3aTPYAHEHNA MPU PELLEHUN NPAKTUYECKNX 3a4aY,

3 6anna CTaBNUTCS, ecsin 0byyatoWmincs LeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUI, YMEHUN,
HaBbIKOB MpUBeAEHHbIM B Tabninuax nokasaTensaMm, AOMNYCKAeT 3HaYMTesbHble oWnbKU npu
PELLEHNI NPAKTUYECKNX 3aay;

2 6banna cTaBuUTCA, ecan 0by4aroLWMNNCAa OEMOHCTPUPYET ABHOE HECOOTBETCTBME 3HAHUN, YMEHWUN,
HaBbIKOB NpVBeAEHHbIM B TabanLax nokasaTensm.

Mpw coade 3a4eTa C OLLEHKOW

OLEeHKa «OT/INYHO» - 5 Bansios
OLleHKa «xopoLo» - 4 banna
OLIeHKa «Yy[I0BNEeTBOPUTENbHO» - 3 6anna

OLIEHKA «Hey[0BNeTBOPUTENIbHO» - 2 Banna.

N5 OLEHUBaAHNA Pe3ybTaToB 00yYEeHUS Ha 3a4eTe C OLIeHKON UCMONb3YITCS CeayoLe nokasaTenu:

1.

3HaHWEe Pa3HOBUOHOCTEN apXUTEKTYPHbIX PELIEHWA U OCHOB aHajiM3a MPOM3BOAUTENILHOCTHU
napannesyibHbIX CNCTEM 06pa6OTKI/I OaAHHbIX, NPUHLMMNOB NX KNaccuunkaumm;

. YMeHMe NpUMeHsATb NepeynciieHHble CBefeHUst Aas NpakTUYeckon pa3paboTky peanunsyolmnx

aNropuTMbl MapanneNbHbIX apXUTEKTYPHbIX 3/IEMEHTOB;

BJlaleHNe WHCTPYMEHTAMU MOUCKA B Pa3/IMYHbIX UCTOYHUKAX MHGOPMaUUM B M3Yy4YaeMOMn
ANCUUNANHON NpeaMeTHoN obnacTu;

3HaHWe CTaHAAPTOB Ha CUCTEMbI MPOrPaMMUPOBaAHMA A9 peanm3aum napaanesbHbiX BbIYUCIEHNN
1 annapaTypy KOMMOHEHTOB BbIYNCANTENbHbIX CUCTEM;

YMEHWE MPUMEHSATbL MEPEYNCIEHHbIE CBEIEHNSA A1 NPAKTUYECKON pa3paboTKm anropMTMOB;
BNafeHne HaBblkamMy paboTbl C NPUMEHEHNEM UHTErPMPOBaHHbIX cpef pa3paboTKu NPUNOXKEHNIA Ha
A3blke nporpammuposaHus Cu (Microsoft Visual Studio);

. 3HaHMe OCHOBHbIX METONOB pa3p360TKl/I napannejibHbIX anropnTmMoB, cnocoboB nx rpadguyeckoro

npencTaBfeHns, NPUHLUNMAOB MUX KnacCUpuKauum nU aHanamza C UCNONb30BAHUEM TaKUX
XapaKTepUCTUK, Kak BUA napannennsma, CIOXHOCTb U YCKOPEHUE;

YMEHWE MPUMEHSATb MEPEYNCIEHHbIE CBEIEHNSA A1 NPAKTUYECKON pa3paboTKm anropmMTMOB;
BJlafeHne HaBblkaMu paboTbl C WKMPOKO PacrnpoCTPaHEHHbIM WHCTpyMeHTapuem MPICH -
peannsaumnen MPI (Message Passing Interface, cTaHOapTHOro mMHTepdenca NpuUKIagHbIX
napanfesbHblX MPOrpaMMHbIX CPeACTB ANA BbIYUCAUTENbHbIX CUCTEM C pacnpenesieHHON
NnaMsTblo).

COOTHOLLEHME NMOKa3aTenen, KpUTEPUEB U LLKabl OLLEHNBaAHNS pe3ynbTaToB 0byyeHus.

YpoBeHb chopMupo-

KpVITepI/II/I OLEHMBaAHNS KOMMETEHLUN BaHHOCTWN LLIkana oLeHoK

KoMMneTeHu i




ChopMupoBaHHbIe 3HaHWUS 0 Pa3HOBUAHOCTSX apPXUTEKTYPHbIX
peLUEeHNV 1 0CHOBaX aHaan3a rpov3BoANTENIbHOCTY
napasnenbHbix cnctem 06paboTKM AaHHbIX, MPUHLUMMEX NX
knaccugpukaumm. CehopMupoBaHHOE yMeHNE NMPUMEHATb
rnepeyncieHHble CBeAEHNS 18 MPaKTUYECKo pa3paboTku
peanu3yoLLnX aaropuTMbl NapannesbHbiX apXUTEKTYPHbIX
311eMeHToB. ChopMUPOBAHHbIE HaBblKW BJ1aAeHUS
WHCTPYMEHTaMu MonNCKa B PasnyHbIX UCTOYHUKAX MHhopMaLmm
B MU3y4aeMoi ANCUNIIMHON MPeaMETHOV 06.1acTu.
ChopmMupoBaHHbIe 3HaHWSA 0 CTaHAapTax Ha CUCTEMbI
rporpaMMnpPOBaHNs 419 peanan3alumnv napainesbHbiX
BbIYUCIEHWV W arrapaTypy KOMIMIOHEHTOB BblYUCUNTE TbHbIX
cuctem. ChopMUpoBaHHOE YMEHNE MPUMEHSTb NepeqncsieHHbIe
CcBeAeHNs A5 TPaKTUYEeCKON pa3paboTKu aaropuTMOB.
ChopmupoBaHHbie HaBbiKu paboTbl C MPUMEHEHNEM
VMHTErpupoBaHHbIX cpes pa3paboTKu NPUIOXKEHUI Ha A3bIKE
nporpammupoBaHuns Cu (Microsoft Visual Studio).
ChopmMupoBaHHbIe 3HaHUS 06 OCHOBHBIX METOAAaX pa3paboTku
napasinenbHbiX aaropuTMoB, Crnocobax nx rpagmyeckoro
npeACcTaBeHns, MPUHLUMNax ux Kaaccuukaumm n aHaamsa ¢
MCMo/Ib30BaHNEM TaKUX XapakTepUCTUK, Kak BUA
napasinennsma, CJI0XHOCTb u yckopeHue. C(hopMupoBaHHoOE
yMeHue NMPUMeHsITb NepeyncaeHHble CBeAeHNs A5
npakTuyeckou pa3paboTku anroputMoB. ChopMUpPOBaHHbIE
HaBblKy paboTbl C LUMPOKO pacrpoCcTpaHeHHbIM
nHcTpymeHTapuem MPICH - peaansaunei MPI (Message Passing
Interface, cTaHAapTHOro MHTEPherica NpUKaAaaHbIX
rnapasifieslbHbIX NporpaMMHbIX CPeACTB AJ15 BblYUCNTEIbHbIX
CUCTEM C pacrnpeneseHHo NamMaTbio).

[1oBbILLIEHHbIV
YPOBEHb

OTANYHO




CchopmupoBaHHbIE, HO coAep KalLumne oTAebHbIE MPobesibl
npeACTaB/eHNs 0 PA3HOBUAHOCTSX apPXUTEKTYPHbIX PELLUEHNN U
OCHOBax aHa/n3a Mpou3BoANTE/IbHOCTY MapasisiefibHblX CUCTEM
06paboTKy AaHHbIX, NPUHUMAAX UX Knaccugpukaumm. YcnewuHoe,
HO coAepxallee oTAe bHble npobesibl yMeHne npuMeHsaThb
MepeyncieHHble CBeAEHNS AN15 MPaKTUYECKON pa3paboTku
peann3yLLnX aaropuTMbl napainesibHbiX apXUTEKTYPHbIX
3/1eMeHTOB. YcrellHbie, HO coaepxalume oTAesbHble npobesb
HaBbIKW B/1aJ€HUSI UHCTPYMEHTaMU MONCKa B Pa3INYHbIX
WCTOYHUKaX MHGOpMaUnU B U3y4aeMou ANCLUMINHON
npeameTHou obnactu. CehopMnupoBaHHbIE, HO CoAepPXKaLLmne
oTAeNbHble Npobesibl NPeACTaBAeHNS 0 CTaHAapTax Ha CUCTEMbI
rporpaMMupoBaHns 418 peanan3alumnv napaiiesbHbix
BbIYUCIEHWV W arrapaTypy KOMIMIOHEHTOB BblYUC/UTE TbHbIX
cucTeMm. YcneluHoe, HO cofepixallyee oTaebHble npobesb
YMeHe NMPUMEHSITb NepeyncaeHHble CBeAEHNS A5
rpakTu4eckov pa3paboTku aaropuTMOB. YcCreLlHble, HO
coaepxalumne otaesbHble npobesibl HaBbiku paboTsl €
MPUMEHEHNEM UHTErPUPOBaHHbLIX Cpes pa3paboTku
MPUIOXKEHNV Ha A3biKe nporpammupoBaHmns Cu (Microsoft Visual
Studio). CehopmupoBaHHbIe, HO coAepXKaLyme oTAe/bHbIe
npobesibi npeacTaBaeHnss 06 0CHOBHbIX MeToAax pa3paboTku
napasiiesibHbiX airopuTMoB, Cocobax ux rpagu4eckoro
npeACTaBaeHUs, MPUHLUMMNaxX X KAaccuukaumm n aHaamsa ¢
MCr0/Ib30BaHNEM TaKUX XapakTepUCTUK, Kak BUA
rnapasnenn3ima, CJIOXHOCTb U YCKopeHue. YcneLuHoe, Ho
coaepxallee oTAe/bHbIE MPObesibl yMEHNE MPUMEHSTh
nepeyncieHHble CBeAeHNs 415 NPaKTUYeCKo pa3paboTku
asropuTMOB. YCreLlHble, HO CoOAepKaLyme oTAe/bHble npobesb
HaBbIKy paboTbl C LUMPOKO pacrnpoCcTpaHEHHbIM
nHcTpymeHTapuem MPICH - peananzaumnen MPI (Message Passing
Interface, cTaHgapTHOrO MHTEpPGeica NPUKAaaHbIX
rnapasinesibHbIX NporpaMMHbIX CPeACTB AJ15 BblYUCNTEIbHbIX
CUCTEM C pacrnpeneseHHo NamMaTbio).

Ga3oBbin
YPOBEHb

XopoLuo




HenonHoe npeacTaBieHne 0 pa3HOBUAHOCTSX apPXUTEKTYPHbIX
peLUEeHNV 1 0CHOBaX aHaan3a rpov3BoANTENIbHOCTY
napasnenbHbix cnctem 06paboTKM AaHHbIX, MPUHLUMMEX NX
Kaaccugpukaumm. YcnelwHoe, Ho He CUCTEMHOE yMeHne
MPUMEHSITb MEPEYNCIEHHbIE CBEAEHNS A5 TPaKTUYECKON
pa3paboTKy peann3yrLnx aaropuTMbl fnapasinesibHbiX
APXUTEKTYPHbIX 3/IEMEHTOB. YCreLlHble, HO HEe CUCTEMHbIE
HaBbIKW BJ1aJ€HUSI UHCTPYMEHTaMU MOUCKAa B Pa3INHbIX
VCTOYHUKaX MHGOPMaLMN B U3yHaeMOou ANCLUMINHON
npeAmMeTHov obaacTy. HenosHoe rnpeAcTaBieHne o CTaHAapTax
Ha CUCTeMbI MPOrpaMMUpPoOBaHns A5 peaansanmm
rnapasiniesibHbIX BbIYUCAEHWV 1 annapaTypy KOMMIOHEHTOB
BbIYUC/INTETIbHBIX CUCTEM. YCreLlHOe, HO He CUCTEMHOE yMeHUE
MPUMEHSITb MEPEYNCTIEHHbIE CBEAEHNS A5 TPaKTUYECKON
pa3paboTKu anropuTMOB. YCreLuHble, HO He CUCTEMHbIE HaBbIKU
paboThkl C MPUMEHEHNEM UHTErPUPOBAaHHbIX Cpes pa3paboTku
MPUIOXKEHUI Ha s3bike nporpaMmmupoBaHus Cu (Microsoft Visual
Studio). HernosaHoe npeacTtasaeHne 06 0CHOBHbIX METOAax
pa3paboTku napananesibHbIX aaropuTMoB, crocobax mnx
rpaguy4eckoro npeacTaBaeHys, NpUHUMNax nux Kaaccugpukaumm
M aHa/M3a C UCroJb30BaHNEM TaKUX XapakTEPUCTUK, KaK BUA
napannennsma, CJI0XHOCTb U yCKOpeHue. YcneluHoe, HoO He
CUCTEMHOE YMEHNE MNPUMEHSTb repevynucieHHble CBeJeHNs A5
MpakTUYeCKou pa3paboTKu aaropuTMOB. YCreLHbie, HO He
CUCTEMHbIE HaBblku PaboThl C LLMPOKO PaCrpPOCTPaHEHHbIM
nHcTpymeHTapuem MPICH - peaansaunei MPI (Message Passing
Interface, cTaHAapTHOro MHTEPherica NpUKaAaaHbIX
rnapasifieslbHbIX NporpaMMHbIX CPeACTB AJ15 BblYUCNTEIbHbIX
CUCTEM C pacrnpeneseHHo NamMaTbio).

lMoporoBbivi
YpoBeHb

Ynosnetsopu-tesibHO

®parMeHTapHble 3HaHWS Wn OTCYTCTBUE 3HaHMIA. dparMeH-
TapHbIe YMEHUS UM OTCYTCTBUE YMeHUI. dparMeHTapHble
HaBbIKW UM OTCYTCTBME HABbIKOB.

HeynosnetBopu-TesibHO




