MuHobpHayku Poccum
®ELEPAJIbHOE TOCYOAPCTBEHHOE BIOA>KETHOE OBPA30BATEJIbHOE YYPEXOEHUE
BbICLLUEIO OBPA30BAHUSA
«BOPOHEXXCKUWI rOCY BAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEP)XXOAIO
3aBenyoLmin Kaghenpon
bopucos OMuTpuin HUKonaesmy
Kathenpa nHHOpPMaLMOHHbBIX CUCTEM
21.04.2021
PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

B51.B.1B.04.02 MNapannesabHble anroputmbl 06paboTku AaHHbIX

1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NHopMaLMOHHbIE CUCTEMBI U TEXHOJIOT UK
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

ObpaboTka MHMOPMaALMK N MaLlLMHHOEe 0byYeHwne, MporpaMMHas NHXEHEPUS B MHOPMALIMOHHBIX
cucTemax

3. Keanudukauus (crteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyuyeHus:

Oy4Has

5. Kadhepgpa, oTBeyaloLias 3a peanusaumio oUCLUNNUHDI:
Kahenpa MHPOPMaLMOHHbBIX CUCTEM

6. CocTaBuTenu nporpamMmmsl:

QepTrKOB Bagum Banepnesund, KaHOnMOaT GuU3.-MaT. HAyK, OOLEHT
7. PekoMeHpoOBaHa:

Hay4Ho-mMeToanYeckuM coseToM ®KH, npoTtokon HMC Ne5 oT 10.03.2021
8. Y4yeOHbIN ron:

2023-2024

9.lenu n 3apaumn y4ebHOU AUCLUNANHDI:

thopMrpoBaHMe NPotheccnoHaNbHbIX KOMNEeTeHUM 6yayLmnx 6akanaspos B 061acTy MHHOPMALMOHHbIX
CUCTEM M TEXHOJIOTUIA Yepe3 U3yyeHne Hanbonee obLLMX MPUHLIMNOB NOCTPOEHUS NapafeNbHbIX
aNropUTMOB U CBSI3aHHbIX BOMPOCOB KAACCUMDUKALIMUA UX PEANTU3YIOLLMX NMapaiiesbHbIX BbIYUCANTENbHbIX
CUCTEM, NPAKTUYECKNX NMPUEMOB X MPUMEHEHNS A5 PELLIEHUS BBIYNCIMTENbHbIX 3aay U Npu
peanusaumnmn napannesnbHbix NPUNoXKeEHNIA. B npoLecce 0CBOEHMS y4ebHbIX MaTepuasoB CTYAEHT NONyYnT
3HaHME OCHOBHbIX METOL0B Pa3paboTKy NnapanfeNibHbIX aaropMTMOB, UX FPacMyecKoro NpeacTaBieHus,
MPVHLUMNOB UX KNAacCUMUKALLML N aHaM3a C UCNOJIb30BAaHNEM TaKUX XapaKTepUCTUK, KakK BUA
napannennsma, CIOKHOCTb U YCKOPEHUE; NpefCcTaBeHne 0 Pa3HOBUAHOCTSX apXUTEKTYPHbIX PeLLeHUii 1
OCHOBAxX aHasn3a NpPoU3BOANTENBHOCTI COBPEMEHHBIX MapasiesbHbIX cMcTeM 06paboTKM faHHbIX, O
NPUHLMNAX UX KNaccudrKauum, 0 COBPEMEHHbIX CTaHAAPTaX Ha CUCTEMbI MPOrPaMMMPOBaHUA ANs
peanusaumm napannesnbHbiX BbIYUCAEHWIA U annapaTypy KOMMNOHEHTOB BbIYUCNTENbHBIX CUCTEM; YMEHUE
NPUMEHSATb NepeYncNeHHble CBeAeHNs A5 NPaKTUYeCKon pa3paboTKy anropuTMOB U Pean3yoLLINX NX



APXUTEKTYPHbIX 3/IEMEHTOB; HaBbIKN PaboTbl C LUMPOKO PacnpoCTPaHEHHbIM NHCTpyMeHTapueM MPICH -
peanusauueinn MPI (Message Passing Interface, cTaHOapTHOrO MHTepdenca NpUKNagHbIX napaniesibHbIX
NPOrpaMMHbIX CPeLACTB OJ15 BblYUCAUTENBHbBIX CUCTEM C pacnpeneNeHHON NaMsaThbio).

10. MecTo y4yebHOM aucuunaunHbl B CTPyKType OOM:

ancumnnnunHa sbibopHoro 61o0ka BapnaTueHon YacTu (b1.B.[1B); BXoAHbIe 3HaHMA B 06beme 0653aTesbHbIX
KYPCOB, NPenyCMOTPEHHbIX Y4ebHbIM MNAaHOM A9 N3y4YeHns B cemecTpax 1 - 5: «BeegeHue B
nporpamMMmnpoBaHne», «TeopeTnyecKmne 0CHOBbI MHPOPMATUKIN», «MeToabl BbIMUCIEHNA», «A3bIKK 1
CUCTEMbI MPOrPaMMNPOBAHUNSA», «KANTOPUTMbI U CTPYKTYPbI AaHHbIX», «KApXUTEKTypa IBM». B cBoto
o4yepenb, 3HaHWe NapannefbHbiX afropuTMoB 06paboTky AaHHbIX HE0BX0AMMO CTYAEHTaM A4J1d U3y4yeHus
06X NpodheccMoHanbHbIX 1 CNeLnanbHbIX ANCUUMANH: «TexHonorum o6paboTkn nHhopmMaLumns,
«MofennpoBaHue cuctem»,

Ne HanmeHoBaHMe gucumnanH y4ebHoro nnaxa, ¢ Ne paspenioB OUCUMMINHBI
n/m  KOTOPbIM OpraHM3oBaHa B3aMMOCBA3b AUCLUMINHDI paboyen nporpammsi,
paboyen nporpammei CBAA3@HHbIX C YKa3aHHbIMU
aAncumnanHamm
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 0CBOeHUA obpa3oBaTesibHOW NPOrpaMMbl
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX AOCTUXKEHUS:



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-4 CnocobeH npoBoanTb
aHanm3 TpeboBaHUN K
NporpaMMHoMy
obecneyeHunto, BbIMOHATb
paboTbl Mo
NMPOEKTUPOBAHNIO
NpPOrpamMmMHoOro
obecneyeHuns

MK-2 CnocobeH BbIMOJIHATL
NHTEerpawumnto NporpaMMHbIX
MoAynen N KOMMOHEHT,
BbINOJIHATL BEPUDUKALNIO
MPOrpaMMHbIX MPOAYKTOB

MK-2 CnocobeH BbIMOJIHATH
NHTErpaumo NporpaMMHbIX
MoAynen N KOMMOHEHT,
BbIMNOJIHATL BEPUGUKALMNIO
MPOrpaMMHbIX MPOAYKTOB

Kopn n Ha3BaHue
NHOVKATOpPa KoMMneTeHuuun

MK-4.4 OnucelBaeT
TexHonormm o6paboTkm
LaHHbIX 419 BO3MOXHOCTH
X UCNONb30BaHNS B
nporpaMMHon cpeae,
BKJIO4as BONPOChI
napannensHon 06paboTku

MK-2.3 MNoaknto4aeT
NPOrpaMMHble KOMMOHEHTHI
K KOMMOHEHTaM BHELUHEN
cpenbl

MK-2.4 MposepseT
paboTocnocobHOCTbL
NPOrpaMMHbIX NPOAYKTOB

12. O6beM AuCUMNIUHBI B 3a4eTHbIX eAuHUuLax/4yac:

3/108

®dopMa NPOMEXYTOYHOM aTTecTaluu:

3a4eT C oueHKomn, KoHTposibHas paboTa

3HaHWS, YMEHUS, HaBbIKK

3HaTb: Pa3HOBUAHOCTU apXUTEKTYPHbIX
PEeLUEeHWNA 1N OCHOBbLI aHaNn3a
NPOVN3BOANTENLHOCTU MapafieNbHbIX
cuctem 06paboTKM AaHHbIX, NPUHLNMbI
NX Knaccugmkauum, CTaHaapTbl Ha
CUCTEMbI MPOrpPaMMNPOBAHNS ANS
peannsauunm napannienbHbiX BblYNCIEHWIA
1 annapaTypy KOMMNOHEHTOB
BbIYNCANTENbHBIX CUCTEM

YMETb: MPUMEHATb NepPeYnCIeHHbIe
CBedeHNs AN NPaKTUYeCcKon pa3paboTku
peann3yLmnx anropuTMbl
napanienbHbIX apXUTEKTYPHbIX
3/1IEMEHTOB

BNnageTb (MMeTb HaBbIK(M)): HaBbIKaMMn
paboTbl C NpUMEHEHNEM
NHTErpMpoBaHHbIX cpep pa3paboTkm
NPWJIOXKEHNI Ha A3blKe
nporpammupoBaHuns Cu (Microsoft Visual
Studio)

3HaTb: OCHOBHbIE MeTOAbl pa3paboTku
napanfenbHblX aaropuTMOB, CNOCobbl NX
rpatun4eckoro npencraBieHuns,
NPUHLMMBI UX KNAacCMrKaLnm n aHanusa
C UCNONb30BaHNEM TaKKX
XapaKTepuCTUK, Kak BUA, napannenusma,
CNOXHOCTb N YCKOpPeHue

YMeTb: MPUMEHATb NepeyvnCsieHHbIe
CBeAEeHUNs AN14 NpakTuyeckon paspaboTku
anropuTMOB

BNlAAETb (MMeTb HaBbIK(M)): HaBbIKaMu
paboThl C LUMPOKO PacnpoCTpaHeHHbIM
NMHCTpyMeHTaprueM MPICH - peanusauuven
MPI (Message Passing Interface,
CTaHAAPTHOro nHTepdenca NpuKagHbIX
napannesnbHblX NPOrpaMMHbIX CPeACTB
ON19 BbIYNCINTENbHbIX CUCTEM C
pacnpenenieHHoN NaMATbio)



13. TpynoeMKOCTb NO BUA.aM y4ebHon paboTbl

Bunpg y4yebHom paboThl

AYLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATMA
MpakTnyeckune 3aHATMA
JNabopaTopHble 3aHATUSA

CamocToaTenbHasa paboTa
KypcoBas paboTa

MpoMeXxyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJb

Bcero

13.1. Copep>XaHue AUCLUMJINHbLI

n/m HaumeHoBaHMWe pa3nena
OUCLUUNANHBI

1 VHhopMaunoHHbI rpad,
KakK CpefCcTBO
npeacTaBsieHNs
napannesibHbIX
ANroOpnUTMOB.

2 Mpon3BOANTENBHOCTb 1
ObICTPOAENCTBME CUCTEM
06paboTKM AaHHbIX.

3 TeopeTnYecKnin aHanms
MPOU3BOANTENBHOCTM.

4 MpuHUMNbl KNaccugukaumm
napaniesibHbIX
BbIYNCINTESIbHBIX CUCTEM
Nno 3/1eMeHTaMm
APXUTEKTYPSI.

CemecTp 6 Bcero
64 64
32 32
16 16
16 16
44 44

0
0 0
0
108 108
CopepxxaHue pa3gena AMCLMNANHDI Peanu3auuns
pa3gena

OVNCLUUNNHBI C
MOMOLLbIO OHMANH-
Kypca, 9YMK

NHdopmaumoHHbIA rpag obuiero Buaa. -
OTHoOLWeHns npefLwecTBOBaHNA 1
6e3paznnyma Mexay onepatopamu. Buabl
napannenusMa. dpycHo-napannesbHas

hopMa MHGoOpMaLMOHHOro rpada u

KpuTepumn ee oNnTUMU3aLUN.

Cnocobbl OLEHKN, e ANHMNLbI N3MEPEHNS -
NPOV3BOANTENBHOCTY 1 BLICTPOAENCTBUS.
Knaccngukaumsa TeCToB 415 U3MepeHus
npounssoanTenbHocTn. Cnncok TOP 500

CaMbIX BbICOKOMPOM3BOANTENbHbIX
BbIYNCNTENbHBIX CUCTEM.

3aKoH AMJana ona ngeanbHown -
napannesibHon MoAes v BblHUCSIEHNN,
3hheKTUBHOCTb MapasisiesIbHOro

anropuTMa.

Pa3HOBMAHOCTU CUCTEM KOMAHA, METOAbI -
ynpaBieHNs NPOLLECCOM BbIYUCIEHWN
(KOMaHLHOe, MOTOKOM AaHHbIX, MOTOKOM
3anpocoB), MeXaHM3Mbl nepeaayn

onepaHAoB, CUHXPOHU3ALMUS BbIYUCIEHWNNA.
Knaccngukauma cnctem obpaboTkm

JaHHbIX PNVHHA.



n/n HaumeHoBaHwWe pa3gena ConepxaHue pasgena AUCUUNAUHI Peanunzauns
ANCUNMNNHBI pasgena
ANCUNMNINHBI C
NMOMOLLIbIO OHNANH-
Kypca, 9YMK

5 Obwue NpuHUUNGI MapannenbHoe NporpaMmmpoBaHme u -
NOCTPOEHMA NapaniefibHblX ~ BEKTOPU3YIOLLMIA KOMMIWAATOP: NoTepwu
aNropuTMOB. MCXOOHON CTeneHn napananennsmMa,

NMPUCYLLLEr0 METOAY peLleHns 3a4a4u.
YCKopeHune 1 CJI0XKHOCTb anropuTMa.
Knaccugukaumnsa 3agay v COOTBETCTBEHHO
MeTOLOB NOCTPOEHWSA aJirOPUTMOB.

6 BekTopm3saumns un OCHOBHble BEKTOPHbIE OMNepaLuu, -

BEKTOPHbIE aPXUTEKTYPbI. Pa3HOBUAHOCTN BEKTOPHbIX apXUTEKTYP
(BeKTOpHO-NapanienbHble N BEKTOPHO-
KOHBEeNepHble), 0C0BEHHOCTN BEKTOPHO-
KOHBerepHon 06paboTKn AaHHbIX U
TeopeTnyeckas OLeHKa ee
nNpoun3BoaANTENbHOCTN. OCHOBHbIE NPUEMDI
BEKTOpU3aLUN.

7 CucTtonnyeckune MpuHUMNbl pa3paboTky 1 NpuMepsl eHepaTopbl
aJIrOPUTMBI. peann3aunm CUCTONNYECKUX aaropuTMOB. 3aaHuiN Ha
CncTonnyeckre n BOJIHOBbIE CaMOCTOATESIbHYI0
BbIYUCANTENbHbIE CUCTEMBI. paboTy.

8 BbisBsieHMe HesBHOro MpaKTnyeckme npmemMbl BbISBJIEHME -
napassennsma HesfBHOro napaJsiiesniu3Ma aaroputma.
NHOPMaLMOHHOr0 rpada. Mpeobpa3zoBaHue NHGHOPMALMOHHOIO

rpatha MeTogamm peKkypCcuBHOIo
pa3bueHns N LMKINYEeCKon peayKLumnnm.

9 OCHOBHbIe KlacCbl METOA,0B [ekoMno3nunsa gaHHbIX U -

LeKoMMo3nLumm. (pyHKLMOHaNbHas OEeKOMMNO3ULNS.
[Moka3aTesibHbIe NMPUMepbl peasnsauunm
a/IrOpUTMOB.

10  YucneHHas yCcTOMYUBOCTb DNeMeHTbI Teopun NPUBAMIKEHHbIX -
napannesibHbIX BbIYUCSIEHNIA. AHANN3 YCTONYNBOCTU

a/IroOpuTMOB. BbIYUCNEHWIA C NJIaBatoLLLEN 3aNATON.



n/m HauwmeHoBaHVe paspena
ONCUNNNHBI

ConepxaHue pasgena AUCUUNAUHI Peanunzauns
pasgena
ANCUNMNINHBI C
NMOMOLLbIO OHJTANH-

Kypca, 9YMK

11

12

13

14

15

16

Hennoku n nMBnoKu npu
MapasyiesibHbIX
BblHNCJIEHUAX.

CpepncTBa 3aliuUThl OT
NensIoKOoB.

Hdennoku B
KOMMYHMKaLMOHHBIX
cpepax.

MNopocuctema KoMmMyTaumm
napaniiesibHbIX

BbIHNCJINTENIbHbIX CUCTEM.

DNEMEHTbl apPXUTEKTYPbI
napannenbHbIX CUCTEM U3
KOMMOHEHTOB BbICOKOM
CTENEeHN rOTOBHOCTMU.

OpraHusaumnsa naMmaTu
CUCTEM N3 KOMMOHEHTOB
BbICOKOW CTEMNeHU
FOTOBHOCTU: MEXAHU3MbI
obecneyeHus
KOrepPEeHTHOCTU AaHHbIX.

Obuwue 4yepTbl 1 0COBEHHOCTM OEONIOKOB U -
JINBNOKOB. KoHLIeNuUMs pecypcoB
BbIYUC/INTENbHbIX CUCTEM; rpad
pacrnpeneneHns pecypcos, Kak CpeacTBo
BbISIBSIEHMSA MOTEHLMNANIbHON BO3MOXXHOCTU
[lell/I0Ka, @ TakXXe MOHUTOPUHIa Ae/I0KOB
 TMBNIOKOB B peasibHOM BPEMEHM.

CpencTBa 3allnThl OT JIMBJIOKOB.

Heobxoanmble ycnoBUs BO3SHUKHOBEHUS -
nennoka. ObHapyxeHue (penykumsa rpada
pacnpeaeneHns pecypcos), obxon

(anroputm BaHKMpa) 1 NpenoTBpaLleHne
4e0s10KoB (NpuHUMnbl XaBeHaepa).

[ennoKy B KOMMYHUKALMOHHBIX Cpeaax - -
CpeAcTBa UX NpefoTBpaLLeHmns (cnocobsl
CTPYKTYpUpoBaHusa 6ycepHoro nyna).

Tononorum ceten, UCNosibyemble 44 -
MNOCTPOEHNSA KOMMYHUKALVOHHOW Cpeapbl.
Cnocobbl onncaHus (rpad MexmMoaynbHbIX
CBA3en, KOMMYHUKaLMOHHAsA PYHKLUMS,
Tabavua cBA3en) N OCHOBHbIE MapaMeTpsl
TOMOJIOT .

Knaccndunkaumnsa apxXmTekTypbl -
napaniefibHbIX CUCTEM U3 KOMMOHEHTOB
BbICOKOW CTEMNEHN FrOTOBHOCTN.
MpenMyLLecTBa U HeQOCTaTKMN NOAX04a.
CocTaB 1 yCTPONCTBO OCHOBHbIX

3JIEMEHTOB.

OpraHmsauunsa namsaT: 9BHbIA U HESBHbIN -
MexaHn3Mbl 0becnevyeHns KOrepeHTHOCTH
OaHHbIX, anropuTt™m MESI annapaTHoro
obecrneyeHns KOrepeHTHOCTU B CUCTEMAX C
pasgenseMon NaMsaTblo, anropuTMbl 4Ns
CUCTEM C pacrnpeaeneHHon namsaTblo.



n/n

17

18

19

20

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

KoMmyTaTopbl
BbIYUCJINTEJIbHBIX CUCTEM.

CTaHOapThl Ha peanu3aunm
KOMMYHUKALIMOHHON cpefbl.

OpraHusauus
napasniesibHoro
BbIYUCINTEIbHOI O
npouecca Ha JI0KaJIbHON
CeTW NepcoHasibHbIX
KOMMbIOTEPOB, IOrNYeCcKu
CTPYKTYPUPOBAHHOW Kak
ACUHXPOHHaA
BblYMCANTENbHAA CUCTEMa C
pacrnpeneneHHon namsaTbio
NnoCcpenCcTBOM NakeTa
MPICH.

MeTonbl opraHu3auunm
MeXXnpoLieccopHoro obmeHa
coobLeHnamMm Tuna "Tovka-
To4ka" 1 npocTenwne
(PYHKLMM KONNEKTUBHOIO
obmeHa B cTaHfapTe MPI.

ConepxaHue pasgena AUCUUNAUHI Peanunzauns
pasgena
ANCUNMNINHBI C
NMOMOLLbIO OHJTANH-

Kypca, 9YMK
MpoCTble KOMMYTaTOpPbl C BPEMEHHLIM U -
NPOCTPaHCTBEHHbLIM pa3fefieHneM,
COCTaBHblE KOMMYyTaTOpbl 610KMpyOLLME, C
MHOXECTBEHHbLIMMN MY TAMMU,
nepecTpanBaemble, HeboknpyloLLme.
OCHOBHbIe 0CODEHHOCTN CTaHAAPTHBIX -
peann3aunini KOMMYHUKALMOHHOW Cpefbl:
SCI, MYRINET, Raceway, SRC, Memory
Channel.
3HaKOMCTBO C cocTaBoM naketa MPICH SnemeHT "KHura":
(peanusaunn ctaHgapTa MPI). N3yyeHune PYKOBOACTBO MO
ocobeHHocTen cbopkn napannensHoro ycTaHoBke MPICH.
NpUI0XKEHNA Ha NprYMepe TeCTOBOro KOHTpO/b: 3/1eMEeHT
npoeKTa 13 CoCTaBa MOCTaBKMU. "3apaHne",
Peannsauns TeCTOBOro NnpuioXXeHus.
V3y4eHne nporpamMmebl-3arpy3ymnka
napanfesibHbIX MPUI0XKEHNUNA,
NabopaTopHas paboTta Nel. Pa3paboTka anemeHT "KHura":
napaJsifiesisHoro aJiropuTma PYKOBOZLCTBO MO
npunbarmXeHHOro pacyeTa paaa, ycTaHoBke MPICH.
H6eCKoHe4YHOro NPon3BeAeHNs Un KOHTpPO/b: 3/1EMEHT
NHTerpasa (B 3aBUCUMOCTM OT "3apaHune",

WHOMBUAYANIbHOr0 3aiaHns), MOCTPoeHne
COOTBETCTBYIOLLEro NMHPMOPMALMOHHOIO
rpaca v peanusauns B Buae
napasnnesibHoro NpuUIoXXeHns ¢
MCNOJIb30BaHNEM METOL0B OpraHusaLuu
MeXXnpoL,eccopHoro obmeHa coobLeHnsIMm
TUNa "TOYKa-TOYKA" N NPOCTENLLMNX
(PYHKLUN KONIEKTUBHOIO obMeHa.



n/n

21

22

23

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

MpremMbl MeXXMNPOLLECCOPHOW
nepenayu
CTPYKTYPUPOBAHHbIX
JaHHbIX C
npeobpa3oBaHNEM B
CTaHOapTe MPI.

CtanzapTHble MPI dyHKUMK
KONIeKTUBHOro obmeHa
JaHHbIMU NPOLLeCCoB

Ncnonb3oBaHue
pacnpeneneHHbIX onepauum
cTaHpapTta MPI.

CofepxaHve pasfena AuCUMnanHLI

NabopaTopHas paboTta Ne2. Peanmzauyms
NPUNOXXEHNA NyTeM onucaHna wabnoHa
ANs onpefeneHHoro npeobpa3oBaHmns
CTPYKTYpbI (BEKTOPa, MaTpULbl Uan ap., B
COOTBETCTBMM C MHANBUAYANbHBIM
3aflaHMeM) 1 NPUMEHEHUS ero npwu
nepenaye coobuieHus.

NabopaTopHas paboTa Ne3. U3yyeHune
CTaHAapTHbIX MPI dhyHKLMI
KONNEKTUBHOrO 0bMeHa AaHHbIMM
MPOLILeCCOB 1 MPUMEHEHUNE OnpeaeneHHbIX
N3 HUX NpWU peann3auunn
COOTBETCTBYIOLLEr0 NapasyiesibHOro
anropuTMa (corsiacHoO UHAMBUAYAbHOMY
3aJaHunto).

NabopaTopHasa paboTta Ned. N3yyeHne
NPUHLMNOB OeNCTBUA pacnpeneseHHbIX
onepauwun ctaHgapTa MPI. Peannsauuns
napannesibHoro NpuaoXeHus (B
COOTBETCTBUM C MHAUBUAYANbHbBIM
3aflaHMEM), OCHOBAHHOIO Ha MX
NCMONb30BaHUN,

13.2. Tembl (pa3pensl) AUCLUNANHBI U BUObI 3QHATUHA

Ne
n/n

HanmeHoBaHMe TeMbl
(pa3mena)

VHhopMaLMOHHGIN 1
rpad), Kak cpencTso
npeAacTaBneHmns
napannenbHbIX
anropuTMOB.

MNpounssognTenbHOCTL 1
1 BbiICTpOSENCTBYE
cucteM 0bpaboTku
JaHHbIX.

TeopeTnyeckui 1
aHanu3
NPOM3BOANTENLHOCTMN.

JleKUNOHHble
3aHATUSA

MpakTnyeckume
3aHATUA

JNlabopaTopHble
3aHATUS

CamocToaTenbHan
paboTa

Peannzauns
pasgena
ANCLUUMINHBI C
NMOMOLLbIO OHJTANH-
Kypca, 9YMK

onemeHT "KHura":
PYKOBOACTBO MO
peanusauun
napannensHoro
anaropuTMa.
KOHTpPO/b: 3/1EMEHT
"3apaHne",

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

oneMeHT "KHura":
PYKOBOZACTBO MO
peanusauun
napannensHoro
anropuTMa.
KOHTpO/b: 3/1eMEHT
"3apaHne",

Bcero



10

11

12

13

14

HavmeHoBaHMe TeMbl JIeKUuMOoHHbIe

(paspena) 3aHATMA
MpuHLUMMBI 1
Knaccugurkaumm

napaJssienbHblX

BbIYNC/IUTESNbHBIX
CUCTEM MO 3/1eMEHTaM
apXUTEKTYPSI.

06Lwme npuHUMNLI 2
NOCTPOEHUS
napannenbHbIxX
aNropuTMOB.

BekTopusauus n 2
BEKTOPHbIE
ApPXUTEKTYPBbI.

Cnctonnyeckne 2
ANrOpUTMBbI.

BbisBneHne HesBHOro 2
napassiennsma
NHMOPMaLIMOHHOr 0

rpada.

OCHOBHbIe KJ1acChbl 2
METO0/40B
O0EeKOMMO3ULLNN.

YncneHHas 2
YCTONYNBOCTb
napanfienbHbIX
ANropuTMOB.

Jennoku 1 MMBIOKN 2
npy NapannenbHbIX
BbIYMCSIEHUSX.

CpepncTBa 3aWwnTbl OT 2
Le[/10KOB.

[Jennokn B 2
KOMMYHUKaLMOHHbIX
cpenax.

Mopcuctema 2
KOMMYyTaLun
napanfienbHbIX
BbIYNCNTENbHbIX
CUCTEM.

MpakTuyeckune
3aHATMA

JNabopaTopHble
3aHATUNA

CamocToaTenbHan
paboTa

Bcero



n/n

15

16

17

18

19

HanmeHoBaHne TeMbl  JIEKLIMOHHbIE
(paspena) 3aHATMA

DNEeMEHTHI 2
APXNTEKTYPbI
napanesbHbIX

CUCTEM U3

KOMMOHEHTOB

BbICOKOW CTeNneHn
FOTOBHOCTMW.

OpraHusauuns namatun 2
CUCTEM "3

KOMIOHEHTOB

BbICOKOW CTeneHu
FOTOBHOCTW:

MeXaHU3Mbl

obecneyeHuns
KOrepeHTHOCTH

IaHHbIX.

KoMmMmyTaTopbI 2
BbIYNCSIUTENbHbIX
cmcTem,

CraHpapTbl Ha 2
peanunsaumm
KOMMYHUKALIMOHHOW
cpenpbl.

OpraHusaumns
napasinesbHoro
BbIYNCANTENBHOIO
npouecca Ha
JIOKabHOW CeTun
MepCcoHabHbIX
KOMMbIOTEPOB,
NOrNYeCKm
CTPYKTYPUPOBaHHOW
KaK aCMHXPOHHas
BbIYMCANTENbHAS
cmcTema
pacrnpeneneHHomn
namsaTbio
nocpeacTBOM MakeTa
MPICH.

MpakTuyeckune
3aHATMA

JNabopaTopHble
3aHATUA

CamocToaTenbHan
paboTa

Bcero



Ne HanmMmeHOBaHMe TeMbI JlekunoHHble  [MpakTuydeckmne JlabopaTopHble CamocToaTenbHas Bcero

n/n (pasgena) 3aHATMA 3aHATMA 3aHATMA paboTa
20  MeToLbl OpraHu3aunmu 2 2 2 6
MEXMPOLeCCOPHOro

obmeHa coobLeHnsMn
TuUNa "To4yka-Touka" n
npocrtenwne

pyHKLNN
KOJUIEKTUBHOIO
obmeHa B cTaHfapTe
MPI.

21  T[puemsl 2 2 2 6
MeXMpPOoLeCcCoOpHON
nepenayu
CTPYKTYPUPOBAHHbIX
JaHHbIX C
npeobpa3oBaHneM B
CTaHOoapTe MPI.

22  CraHpapTHble MPI 2 2 2 6

pyHKLNN
KOJIIEKTUBHOIO
obmeHa gaHHbIMU
MpOLLeCccoB.

23 Wcnonb3oBaHue 2 2 2 6
pacnpeneneHHbIx
onepauun ctaHgapTa
MPI.

32 16 16 44 108

14. MeToaunyeckue yKasaHus gnsa oby4aloLmUXcs NO OCBOEHUIO OUCLUNJINHDI

Mpu ncnosib30BaHUN AUCTAHLUOHHbIX oGpasoBaTeanblx TEXHOJIOTMA 1 3J1EKTPOHHOI 0 o6yqu|/|;|
BbIMOJIHATL BCE YKa3aHWNA npenoAaBaTeneVl, BOBpeMA NoAKAKYaTbCA K online 3aHATMAM, OTBETCTBEHHO
noaxo4mnTb K 3af@aHNSaM 015 CaMOCTOATENbHOW paGOTbI.

BHeayauTOpHas caMocTofiTesibHaA paboTa cTyaeHTOB BK/OYaeT NpopaboTKy MaTeprasnoB NeKLUnn,
N3y4YyeHne peKoMeHA0BaHHON NNTepaTypbl, MOArOTOBKY K labopaTopHbIM paboTaM 1 nx 3aluTam,
BbIMOJIHEHNE ABYX MUCbMEHHbIX CAMOCTOSTE/IbHLIX PAabOT Mo NEKUMOHHOMY MaTepuany, NoAroTOBKY K
YCTHOMY OMPOCY M UTOrOBOW KOHTPOJIbHOM paboTe. YuebHo-MeToanYecKoe obecneyeHne
CaMoCToATeNbHOM PaboTbl - pEKOMEHA0BaHHAs NPOrpamMMo nTepaTypa U KOMMNAEKT NPorpaMm-
reHepaTopoB MHAMBUAYAbHbIX 3a4aHNA HAa MUCbMEHHbIE CaMOCTOATENbHbIE PaboThl.

CamocTosTenbHaa pabota B ayaUTOPUM BLINMOSHAETCS NOL HEMNOCPEACTBEHHLIM PYyKOBOACTBOM
npenofasaTens Ha 1abopaTopHbIX 3aHATUAX, NPU3BaHHbIX 0becrne4ynTb BbIDOPOYHOE NCNOJIb30BaHNE
NEKLMOHHOro MaTepurana ansa bonee rnybokoro nsyvyeHns opraHnsaumm napaniensHoro
BbIYUCJINTENBLHOMO NPOLLecca Ha JI0KaNbHOW CeTU NepCoHalIbHbIX KOMMbIOTEPOB, NOrMYeCKy
CTPYKTYPUPOBAHHOWN KaK aCMHXPOHHAs BbIMUCIUTEIbHAaA CUCTEMA C pacrnpefesieHHON NaMAaTbio
nocpenctsoM naketa MPICH. Ins noBbileHna 3PPeKTUBHOCTN PYKOBOACTBA NPW MPoBeaeHnm



NabopaTopHbIX 3aHATUIA, LEMOHCTPUPYIOLLNX BapUAHTbI UCMOJIb30BaHNS OTAE/bHbIX CTAaHAAPTHbBIX
KOHCTPYKUMIA MPI 1 NpremMoB NporpamMMMpoBaHNs NS peLleHns COOTBETCTBYIOLLMX NPaKTUYeCKMx 3a4ay,
HeobX0aMMO CChbINAThCs Ha MaTepuasbl NEKLMIA, NOKa3biBas MECTO pPeLlaeMblX 3aay B obLieM nnaHe
n3noxeHus. Ons obecnevyeHns KaxxAoro CTyfeHTa UHANBMAYASIbHbIM KOMMEKTOM U3 YeTblpex
06513aTeNbHbIX 415 BbINOSHEHUS 3a4a4, UMeeTCst Habop 3aZaHnin COOTBETCTBYIOLLEro obbema. MpoBepka
pPe3yNbTaToB BbINOHEHNs paboThbl BKIOYaeT TpeboBaHMNS BO3MOXXHOW MaclUTabupyeMoCT NpunoXxeHus
Ha KOMIMYECTBO NapasieNibHblX NMPOLIECCOB, AOCTUXKEHMS MaKCMMasbHOMO Napainenn3mMa 1 paBHOMEPHOr o
pacnpeaeneHuns BblYNCIMTENbHON HAarpy3KK, a TakXXe XOpoLero CTUAS NporpaMMMpoBaHus,
Cneuncunyeckoro ans cnoib3yemoro s3bika Cu. [eMOHCTPaLNS BbIMNOJIHEHHOIO 1abopaTOPHOro 3a4aHus
BKJItOYaeT 06s13aTeNbHY0 NPoBePKY YHKLMOHMPOBAHMS peann30BaHHOMO MNPUIOXKEHNS Noj,
ynpaBaeHNeM HECKObKIX NapasesbHbIX NPOLECCOB (BO3MOXXHO, paboTaloWMX Ha Pa3InyHbIX
KOMMbtoTepax fabopaTopun), YTo NoApa3yMeBaeT UCMO/Ib30BaHNe CTaHAAPTHOMO 3arpy3yrka
napannenbHbIX NPUIOXKEHNNA.

Y4nTbIBas pasHuLy TEMOB BbIMOJHEHNS MHAMBUAYANbHbIX 3a4aHWiA, NpenodaBaTesb obecneynsaeTt
BbIMOJIHEHME CTYAEHTaMMN JOMNOJIHUTENbHbLIX 3a4aHuii (06LWMUX ANS CTYIEHTOB, PELUMBLLMX OCHOBHYIO
3aflavy) C Lesblo yray6ieHHoro nsyyeHns Matepuana.

15. MepeyeHb OCHOBHOM U A,O0NOJIHUTEJILHON NUTEpaTypbl, PECYypPCOB MHTEPHET, HeobXoAUMbIX
011 OCBOEHUSA AUCLUMJINHDI

No NCTOYHUK
n/n
1 MapannenbHble BbIYNCANTESbHbIE 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 // JlTaHb : 3NeKTPOHHO-6nbanoTeyHasa cuctema. —
URL: https://e.lanbook.com/book/157580

6) nononHWTENbLHaa NUTepaTypa:

No NICTOYHUK
n/n
1 bawawwH, M. B. MpakTuyeckoe BBeAeHUe B TexHosornto MPI Ha knacTepe HybrillT : yyebHoe

nocobue / M. B. bawawwmnH. — lybHa : 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 YHUBEpPCMTET BIY"

16. NepeuyeHb yuebHO-MeTOAMYECKOro obecnevyeHuns gnsa camocToaTesbHON paboTbi



Ne n/n NCcToYHUK

1 PekoMeHA0BaHHasA NporpaMMon antepaTypa

2 KoHcneKTbl Nekumn.

3 KoMnnekT nporpamMmM-reHepaTopoB MHAUBUAYAbHbIX 3a4aHUI
4 OdmumanbHein cant MPICH (https://www.mpich.org)

17. ObpasoBaTenbHble TEXHONOIMU, UCNOJIb3yeMble NPU peannsauumn y4eOHOU AUCLUNINHDI,
BKJIlOYasA AUCTAHUMOHHbIe oOpa3oBaTenbHble TexHonoruun ([OT), anekTpoHHoe oby4yeHue (30),
CcMellaHHoe obyyeHue):

B KayecTBe MHTErpupoBaHHOM cpelbl pa3paboTku npu nposegeHUn nabopaTopHbiX paboT CTyaeHTaM
PEeKOMeHIYyeTCa UCMOJIb30BaHNe YCTaHOBJIEHHOM0 B KOMMbIOTEPHbIX KJlaccax hakynbTeTa KOMMNbIOTEPHbIX
HayK NMLEH3MOHHOro nporpamMmMHoro obecneyexmsa Microsoft Visual Studio n ceobogHo
pacrnpocTpaHsaemoro naketa MPICH peanv3auunm napaafienbHbIX BolYUCEHNIA. 19 TeKyLero KOHTPoNs
yCneBaeMoCTN Hapsaay C NPOYUM UCMOb3YIOTCA ABE CaMOCTOATENbHbIE MMCbMEHHbIE PaboTbl Mo
aBTOMATMYeCKUN CreHeprupoBaHHbIM 3afiaHunaM. lMocnenHre npegHa3HayveHbl 419 4ONOJHUTEIbHOr0
KOHTpPONS yCBOEHUS obydvaeMbiMu pa3zgena Ne 7 AUCLUUNANHLL. 3anyCTUB NporpamMMy-reHepaTop, CTYOEHT
noJiydyaeT UHAMBUAYaJIbHOE 3afaHune, HarnpuMep, cielyloLlero COAepXaHUs: «BbliNUCaTb pesysibTaT
MoLLaroBOro BbIMOJIHEHUS CUCTONIMYECKOr0 airopUuTMa pPeLleHns CUCTEMbI JIMHENHbIX YPABHEHWI» C
KOHKPETHbLIMW YUC/I0BbIMY 3HAYEHUAMU, FEHepUpPyeMbIMU C/lyHariHbiM 0bpa3oMm.

BHeayanTopHas camocTosTensHas paboTa, Kak NpaBmao, NpeanosiaraeT UCMOJib30BaHNE CTYAEeHTaMM
cpeabl paspaboTku Microsoft Visual Studio, opurumanbHaa npouenypa yCTaHOBKM KOTOPOMN Ha
cobCTBEHHbIE KOMMbIOTEPBI CTYAEHTOB 0becneyeHa (haKybTETOM KOMMbIOTEPHbIX HAaYK, @ TakXXe NnakeTa
MPICH, Bap1aHTbl KOTOPOro, pa3MeLLeHHbIe Ha ouLaibHOM CalnTe, OXBaThIBAOT BCe Hanbonee
nonynspHble NAaThopPMbl 1 ONepPaLNOHHbIE CUCTEMBI.

Mpy peannsauny QUCLUMNANHBI MOFYT UCMOb30BaTbCA TEXHOOM MW 3JIEKTPOHHOI0 06yYeHUs 1
ANCTaHUMOHHbIe 0bpa3oBaTeibHble TEXHOOrNN Ha 6a3e nopTana edu.vsu.ru, a TakXxe apyrue 4oCTyrnHble
pecypcbl ceTn MHTepHeT.

18. MaTepuaano-TexuuquKoe obecneyeHue OoUCLMUNJIUHBI:

KOMMbIOTEPHbIE KNacChl (DakybTeTa KOMMbIOTEPHLIX HAYK, IMLEH3UOHHOE NporpaMMHoe obecrneyeHne
Microsoft Visual Studio, cBobonHo pacnpocTpaHsaembin nakeT MPICH peanu3aunv napannesbHbiX
BbIYUCEHNIA, NporpaMMHoe obecnevyeHmne cobCTBeHHOM pa3paboTKu 4Sa reHepauun 3agaHuin Ha
CamMoCToATeNbHY0 paboTy BHE ayanTOpUN.

19. OueHo4YHbIe CpeacTBa ANA NPOBeAEHUA TEKYLLEN U NPOMEXXYTOYHOW aTTecTauun

MopsAoK OLEHKM 0CBOEHMS 00yYaoLWMMNCS y4ebHOro MaTepurana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasnenos AUCUMMINHGI:



Ne Pazgensl AucumnnanHbl (mogynan) Kon Kopg OueHoYHble

n/n KOMMEeTEeHUMN  MHOUKaToOpa  CpeacTBa Ons
TekyLen
aTTecTauun

1 Pazgensbi 1, 5, 8, 18,19 MHopMaLMOHHbI NnK-4 MK-4.4 KoMmnnekT

rpad, Kak cpefcTBo NpeacTaBieHns 3ada4 Nel

napannenbHbix anropnutmos. Obuine
MPUHLAMNBI MOCTPOEHUA NnapasiyieNibHbIX
aJIrOpuUTMOB. BbifiBNEeHne HesaBHOr 0
napaJsiennsma MHHOPMaLMoHHOro rpada.
OpraHusauns napassiensHoro
BbIMNC/INTENBHOrO NpoLiecca Ha NoKaabHON
CeTun NepcoHalsibHbIX KOMMbIOTEPOB,
JIOrNYeCcKn CTPYKTYPUPOBAHHON Kak
ACUHXPOHHAS BbIYUC/IUTESNIbHAA CMCTeMa C
pacnpefeneHHon NaMAaTbio NoCpeCcTBOM
naketa MPICH. MeToabl opraHusaumm
MeXXnpoLeccopHoro obmeHa coobLieHnamMun
Thna "ToyYka-To4Ka" 1 NpocTenwmne QyHKLUN
KONINEeKTUBHOro obmMeHa B cTaHaapTe MPI.

2 Paznensl 6, 7, 20 BekTopmsauus u MnK-2 MK-2.3 KomnnekT
BEKTOPHbIE apXUTEKTYpbl. CucToNnYeckne 3a8a4 Ne2
anropuTMbl. MNpruemMbl MeXNPOLLECCOPHOM KomnnekT
nepefayn CTPYKTYPUPOBAHHbLIX AaHHbLIX C TectoB Nel

npeobpa3oBaHneM B cTaHaapTe MPI.

3 Pazpenbl 9, 21, 22 OCHOBHbIE KIacChl MNK-2 MK-2.4 KoMnnekT
MeToa0B Aekomno3numn. CtaHgapTHble MPI 3a4ay Ne3
(DYHKLMM KONNEKTMBHOr0 obMeHa AaHHbIMK KomnnekT
npotieccos. Micnonb3oBaHne TecToB Ne2

pacnpefeneHHbIX onepauunn ctaHgapta MPI.

MpoMeXXyTo4YHas aTTecTaums

dopmMa KOHTPONSA - 3a4eT C oLeHKon,KoHTpobHas paboTa
OueHOoYHble cpeacTBa A8 NPOMEXYTOYHOM aTTecTaumm
Komnnekt KM

20 Tunosble OUEHOYHbIe cpencTtea M MeTogudieckue MaTepuanbl, onpeaensoliue npouenypbl
OLeHUBaHuA

20.1 TeKyLwwMN KOHTPOJIb YCNEBAaeMOCTH
KOHTpPONb yCneBaemMoCTn No AUCLUUMNIMHE OCYLLEeCTBASAETCS C MOMOLLbIO CNeAyoLWNX OLLEHOYHbIX CPeacTB.
20.1.1. MpuMepHbIA NepeyYeHb NPaKTUYECKUX 3aaHNu

NHoveupoyanbHoe 3agaHue Nel I'Iapanneanbu?l aJITOPUTM pacCHeTa 3Ha4YeHUA YNCI0BOro psaaa
(I'IpOVI3Be,£I,EHVIFI, MHTerpana). OcHoBHas Lenb - 0CBOEHNE MeTOLa BbIIBSIEHUS HESABHOMO napannennsma
NHOPMaLMOHHOro rpada v peannsauns aaroputma C UCNosb30BaHNEM MexaHU3Ma obmeHa
Co0bLWEHNAMN «TOYKa-TOYKa». OLEHKa «3a4TEHO» BbICTaBAAETCS, eC/n pa3pa60TaHHaﬂ corjslacHo



WHAMBUAYaIbHOMY 3aJaHuI0 MporpaMMa Bbl4aeT pe3yfbTaT pacyeTa C AOMYCTUMON TOYHOCThLIO, KOTOpas
3a[aeTcs onepaTopoM; nporpamma Ao/kHa bbiTb MacWwTabnpyemMon Ha KONMYeCcTBO NPOLLECCOB
0bs3aTenbHO A0JHKHA UCNONb30BaTh MHAMBUAYANbHLIA 06MeH CO0bLLEHNAMMN MeXay npoLeccaMu ans
peanun3aunn NTePaTUBHOIO BbIYNCSIEHNA CllaraeMblix psaga. Mpumep BapraHTa MHAWBUAYANbLHOIO 3a4aHns
n3 KomnaekTa 3agay Nel:

N306pa3nTe MHOPMALMOHHBIN Fpad anropuTMa 1 paccyMTaiTe 3HaYeHMe YNCIOBOro psaa. AAropuTMm
L0/KEH M0 BO3MOXHOCTY PaBHOMEPHO pacnpefensiTb Harpy3Ky Mexay BETBSIMU, KOJMYECTBO KOTOPbIX
3apaHee HEM3BECTHO.

(]

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.
OCHOBHa$ LieJib - 0CBOEHNE MeXaHW3MOB ONMUCAHUS U NCMNOJIb30BaHUSA COBCTBEHHbLIX TUMOB MPI. OLeHKa
«3a4TeHO» BbICTaBNndeTCA, eCsin pa3pa60TaHHaﬂ corniaCcHoO nHanBnAyaJieHOMY 3aAaHWIO NMporpamMmma
BbINOJIHAET HeobXxoAuMble AeNCTBUSA Mo NPeobpasoBaHMI0 0AHOMEPHOr0 MacCKBa WIN [BYMEPHOW
MaTpuubl C NPUMEHEHNEM MEXAHWU3Ma onucaTenen TUNoBs MPl, ocobo NMPUBETCTBYETCA pallOHa/IbHOE
NCMoJsib30BaHME nepapxmm Tnos. npl/lMep BaphaHTa NHAWBWAYaJIbHOIO 3a4aHNA U3 KOMMJIEKTa 3adad
Ne2:

Co3paiiTe onucaTenb TWMa ¥ UCNONb3YNTE ero Npu nepefaye AaHHbIX B kKayecTse LWabnoHa ans
cnenytowero npeobpa3oBaHus: Npu nepenaye CTpoku Ay6ampyoTcs nocsenoBaTeNbHbIe TpUadbl
CVIMBOJIOB.

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

NHanBnayanbHoe 3aaaHune Ne3 MapaniesnbHas BbIYUCAUTENbHAS NpoLieaypa C UCMosb30BaHNEM
MEXaHWU3MOB KOIIEKTVBHOMO B3aUMOAeNCTBMUS npoLieccoB. OCHOBHAA Lieslb - 0CBOEHMe crnocoboB
pacnapannenvBaHns anropuTMoB A5 UCMOJIb30BaHNSA MHCTPYMEHTOB peasin3auny KoNNeKkTUBHOMO
obMeHa AaHHbIMU 1 KOJINEKTUBHbIX onepaumnin MPI. OueHKa «3a4TeHO» BbICTAaBASETCS, €C/n
pa3paboTaHHas COrnacHo MHAUBWUAYaNbHOMY 3aaHMI0 NPOrpaMMa BbINoHAeT Heobxoanmble
BbIYMC/IEHUS HAA 3/IEMEHTAMMN MACCMBA C NPUMEHEHNEM YKa3aHHbIX MEXaHW3MOB KOJIIEKTUBHOMO
B3auMoeincTBMsa npoueccoB MPI; npuBeTCTBYETCA peasm3auns nporpaMmsl, MacliTabupyemoit Ha
KOJIMYECTBO NpoLLeccoB. Mpumep BapuaHTa UHAMBMAYANILHOrO 3a4aHMst U3 KOMMNIeKTa 3a4ay Ne3:

Ncnonb3yiTe yHKLMN KONNEKTUBHOMO 06MeHa AaHHbIMU C LeSblo pacnpeaeneHns 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 napannefbHbli anropuTM, NCNOb3YIOLLNIA
pacnpeneneHHble onepaunn, BO3MOXXHO, B CO4ETaHNM C PYHKLNSAMUN KONNEKTUBHOIO 06MeHa AaHHbIMU:
HaTU MaKCMMasbHbIA 3/IEMEHT B Ka)XKA0W CTPOKE ABYMEPHON MaTpuLbl. Pe3ybTaToM A0/KEH BbiTb
BEKTOP COOTBETCTBYIOLLEN AIMNHBI.

MpenBapuTenbHO M3y4nTe pyHKuum Reduce, Allreduce, Reduce_scatter, Scan n npefonpeneneHHble
onucaTenn KoANIeKTUBHbIX onepauunn (MAX, MIN, SUM, PROD u T.4.).

20.1.2. TecToBbIE 3a4aHUA

Mpu NOMOLLIM CNELMaNbHOr0 KOMMIEKTa NPorpaMM-reHepaTopoB 0by4aemMble Noay4aloT MHANBUAYANbHbIE
3aflaHns, KOTOPbIe NpeAHa3Ha4YeHbl 415 LOMNOJIHUTENBHOMO KOHTPOA YyCBOeHNs pa3aena Ne 7
AVNCUUMNAVHBI. 3anyCcTUB NPOrpaMMy-reHepaTop, CTYAEHT NojyvYaeT NHAMBUAYabHOe 3aAaHue,
HanpuMep, CleayoLEero COAePKaHNs: «BbINMCATb Pe3ybTaT NOLWAroBoro BbINOJIHEHNS CUCTOJIMYECKOr0
aNropuTMa peLleHns CUCTEMbI IMHENHBIX YPAaBHEHWIA» C KOHKPETHBLIMU YUCIOBLIMUA 3HAYEHUSIMU,



reHepupyeMbIMIn CNlyYaiiHbIM 06pa3oM. [ONOSHUTENbHO BbIAAETCA KOHEYHbIA pe3yabTaT BbIYUCIEHUIA, MO
KOTOPOMY 06y4aeMblii CMOXKET OCYLLECTBUTb CAMOKOHTPOJIb MPY peLleHnn 3a4ayn. NpumepHas CTpyKTypa
3aQaHUS 018 NMCbMEHHOW CaMOCTOATEsIbHOM PaboTsi:

FeHepaTop 3aAaHnii Nel CUCTONMYECKIIA aNrOPUTM MaTPUYHOTO YMHOXKEHNS. OLEHKA «3a4TEeHO»
BbICTABNISETCS, €C/IM MUCbMEHHas paboTa BbIMOJIHEHA COMIACHO CreHepUPOBaHHOMY UHAVBUAYANbHOMY
3a[laHulo, NPUBELEHbI Pe3ybTaTbl BbIYUCIEHNA Ha KaXKAOM Lare aaropuTMa, a KOHeYHbIi pesysibTaT
COBMas C AOMYCTUMOW TOYHOCTbIO C BbIYMC/IEHHBLIM Ha 3Tarne reHepauumn 3alaHns NPoBEPOYHbIM
pesynbTaToM;

eHepaTop 3agaHnin Ne2 CUCTONNYECKUIN aNiFOPUTM PEeLLEHNS CUCTEMbI IMHENHbIX afnrebpanyeckux
ypaBHeHW . OLeHKa «3a4TeHO» BbICTAaBNSAETCS, eC/IM NMMCbMeHHaa paboTa BbIMO/IHEHA COrNacHoO
CreHepupoBaHHOMY MHAMBMAYaNbHOMY 3alaHNI0, NPUBEAEHbI Pe3ynbTaTbl BbIYUCAEHUIA Ha KaXXA0OM Lware
a/iIroOpMTMa, @ KOHEYHbIN pe3ynbTaT COBMan C AOMYCTUMON TOYHOCTbIO C BbIYUC/IEHHBIM Ha 3Tane
reHepaLmmn 3aaHns NPOBEPOYHbIM Pe3ybTaToM.

20.1.3. OnucaHue TexXHONIOrMmu npoBeneHuns

TekyLasa aTTecTauns NPoBOANTCS B COOTBETCTBMU C [10710)KEHNEM 0 TeKYyLLen aTTecTaunm obyyatowmxcs
Mo nporpaMmam BbicLiero obpa3oBaHns BOPOHEXCKOrO roCy1apCTBEHHOMO YHMBEPCUTETA. TeKyllas
aTTecTauus NpoBOAUTCA B hopMax: YCTHOrO onpoca (MHAMBMAYaNbHbIA ONpoc, hpoHTanbHas becena);
3alMThl TabopaTopHbIX PaboT; a TakXKe ABYX CAMOCTOSTEbHbIX MUCbMEHHbLIX PaboT Mo aBTOMATUYECKM
CreHepypoBaHHbLIM 3aaHNs[M NPU NOMOLLM CNeLanbHOro KOMMeKTa NporpaMm-reHepaTopoB
VHANBUAYANbHBIX 3a[laHNI, KOTOPblE NpeAHa3HAYeHbl A8 JONOJHUTENBHOrO KOHTPOS YCBOEHMS
obyyaembiMu pazgena Ne 7 AUCUMNAUHBL. 3anyCTWB NPOrpaMMy-reHepaTop, CTYLEeHT nosyyaeT
WHOMBMAYaNbHOE 3afaHne, Hanpumep, CNedyloLWero CoOAepXaHus: «BbiNncaTb pe3yibTaT NoLaroBoro
BbIMOJIHEHUS CUCTOJIMYECKOr0 aJrOPUTMa PELEHNs CUCTEMbI JIMHENHbIX YPaBHEHWUA» C KOHKPETHbLIMU
YMCJIOBLIMU 3HAYEHUAMU, FEHEPUPYEMBIMU Cy4YaliHbIM 06pa3oM. Mpu OLEEHUBAHUM Pe3ybTaTOB YCTHOrO
onpoca U 3awunTbl nabopaTopHbIX paboT UCMOb3yeTCa KaYeCTBEHHas LKaNa oueHoK. OLeHnBaHue
PEe3yNbTATOB BbIMOJHEHNS MUCbMEHHbIX CAMOCTOSATE/IbHLIX PaboT NpeanonaraeT NCNoab30BaHNE
KOJIMYECTBEHHON LUKabl.

20.1.4. TpeboBaHUA K BbINOJIHEHUIO 3a4aHUNA (MU LWLIKAJNbl U KPUTEPUMU OLLEHUBAHMUA)

KoHKpeTHble TpeboBaHMA K BbIMOJIHEHWIO KaXXA0r0 MPaKTUYECKOro 3aAaHns n3noxexnl B n.20.1.1.
TpeboBaHMS K BbIMOAHEHNIO MNCbMEHHbIX CAMOCTOATE/IbHbIX PaboT MO TECTOBLIM 3a4aHNSAM U3/10XKEHbI B
n.20.1.2. [1na oueHnBaHNS KaYyeCTBa BbIMOJIHEHMSA 3aAaHNA NCNONb3yeTca 4-6annbHas Wasa: «OTJNYHO,
«XOPOLLO», «y[0BJIETBOPUTENIBHO», «HEYLOBIETBOPUTESIbHO».

20.2 MpoMeXxyTouyHasa aTrecTaums

MpoMeXyTo4YHas aTTecTauus no ANCLUUNNHE OCYLLECTBSETCS C NMOMOLLbIO CIEAYHOLMX OLEHOYHbIX
CpeacTs.

20.2.1. KoMnneKT 3agaaHui 011 KOHTPONbHbIX paboT

KaXKabll KOHTPOJIbHO-U3MEPUTENbHBLIN MaTepuan Ans NPOBeAEHUS MPOMEXYTOYHON aTTecTaLum
BKJIOYAET 3a4a4y, TPebyoLLyo pelleHns ¢ MPUMEeHeHeM TEOPETUYECKMX CBEEHWIN OAHOI0 3 Pa3fiesioB
Kypca AJ1 KOHTPOJIA 3HaHWI B paMKaX OLeHKN YPOBHS CChOPMUPOBAHHOCTM KOMMNeTeHUMU. Mprumepsbl
KOHTPOJIbHO-U3MEPUTENIbHOrO MaTepuana:

1. N306pa3unTe NHGMOPMaLMOHHLIN Fpad anropuTMa pacyeTa 3Ha4eHNs CTENEHHOro NoJimHoMa. Hanuwure
«MPOrpaMmbl», peannsyroLLne 3ToT aJiIrOPUTM Ha MaLUMHaX C yrpaBJieHWEM NMOTOKOM KOMaHA 1 C
yrnpasieHVeM NOTOKOM LaHHbIX. PaccynTanTe KoappuLUNEHT YCKOPEHUA 3a CHeT pacnapaienmBaHma u
3¢hpekTUBHOCTb pa3paboTaHHOro BamMu aaropmuTMa.

2. N306pa3nTe TONOSOrMI0 BbIYUCUTENIbHON CETY C MOJIHON TAaCOBKOW A5 16 31eMEHTOB U CXeMy ee
peannsaunm Ha areHTax ¢ ysnamm SCI.



3. N306pa3nTe cxemy COCTaBHOro KoOMMyTaTopa Tuna «oMera» 9x16. MpounntocTpupynte paboTty
anropuTMa yrnpasiaeHns COeguHEeHNAMN B TaKOM KOMMYyTaTope. MOXXHO Jin MOCTPOUTL KOMMYTAaTOpP
LaHHOWN Pa3MepHOCTM Ha OCHOBE KaKUX-TMOO ApYrux NpsaMoyrosibHbIX KOMMYTaTOPOB, KpoMe
MNCNONb30BaHHbIX BaMn? MpeanioxXnTe CXeMy paclUMpPeHUs TONOJOrnn NyTeM 106aBNEHNS BHELLHErO
Kackafa oas nonyyeHuns cbanaHCMpOBaHHOM CETU C MHOXXECTBEHHbLIMU NyTAMU 6e3 N3MeHeHNs
Pa3MEepPHOCTU COCTABHOIrO0 KOMMyTaTopa. KakoBO 3HavyeHme nokasatens n3bbiTo4HOCTH pa3paboTaHHoON
BaMW CXeMbl?

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

5. MpoLeMOHCTPUPYINTE YACIEHHBIM MPUMEPOM pPaboTy CUCTOIMYECKOrO afrOpUTMa NOMNCKa BXOXAEHUS
3TaJIoHa B ABOVMYHYIO MOCNEN0BATENIbHOCTb. PaccunTaniTe CNOXKHOCTL U YCKOPEHME anropuTMa.

6. M1306pasnTe NHHOPMALMOHHBIV rpad asaropuTMa pacyeTa 3HaYEHMs ONpeaesIeEHHOro NHTerpana
METO[0M MPSMOYrobHUKOB. MPOAEMOHCTPUPYIATE HAaKOMIEHME MOrPELLIHOCTN BbIYUCIEHMI C NNaBatoLWwen
3ansaToN (Y4ecTb MOrpeLHOCT HOPMaAU3aLUmMmn 1 JeHopManu3aumm). PaccumTanTe CpeaHiow
KBaApPaTMYECKYI0 MOrpellHOCTb pe3ysibTaTa pacyeTa no Bawemy anroputmy.

(=]

7. B KOHTeKCTe anroputMa 6aHKMpa NPoaHaIM3nMPynTe KaXkJoe U3 NprBEAEHHbIX HUXE COCTOSAHMIA. Ecnn
COCTOSIHIE HaZleXHO, TO MOKaXMTE NPMW MOMOLLM rpacda pacnpeaeneHns pecypcoB, Kakum obpa3om MoryT
3aBepLUNTHLCS BCE NPOLLECChl. ECM COCTOsSHINE HEHALeXHO, NMOKaXXNTe, KakiuM 06pa3oM MoXeT
BO3HUKHYTb TYMUK.

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 [0SI0XKEHUEM O MPOMEXKYTOYHON aTTECTALNM
obyyatoLmxcs no nporpamMmam Boiclero obpasoBaHus. NpoMeXxxyTo4yHas aTTecTauns No MToram 0CBOeHus
ANCUMMANHBI NPOBOANTCA B (DOPME 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. TpeboBaHMA K BbINOJIHEHUIO 3a4aHUHA, LWWKaJbl U KPUTEPUU OLLEHUBAHUSA
Mpwn oueHMBaHUKN NCNONb3YeTCa Cneayollas WwKana:

5 6annos cTtaBuTCA, €cnn 0byyaloLWmnNnca LEMOHCTPMPYET MOJIHOE COOTBETCTBME 3HAHUN, YMEHNNA,



HaBblKOB MpunBeneHHbIM B Tabnmuax nokasaTtensm, csoboaHo onepupyet I'IpI/I06peTeHHbIMI/I
3HaHNAMU, YMEeHUAMUN, NPUMeHAEeT UX MPU pPeLleHNNn MpPakKTU4YeCKnX 3aad,;

4 banna cTaBMTCH, ecay obyyalowmnca 4EMOHCTPUPYET COOTBETCTBNE 3HAHWIA, YMEHWI, HAaBbIKOB
npuBeaeHHbIM B Tabsmuax nokasaTensaMm, HO AOMNYyCKaeT He3HayuTeslbHble OWNOKN, HETOYHOCTH,
NCNbITbIBAET 3aTPYLHEHUS NPU peLleHnn NpakTUYecKnx 3ajay;

3 6anna cTaBuTCA, ecnm obyyatowmnincs 4EMOHCTPMPYET HEMOSIHOE COOTBETCTBUE 3HAHUN, YMEHUNA,
HaBbIKOB MpuBeAeHHbIM B Tabnnuax nokasaTensMm, OOMyCKaeT 3Ha4yuTesbHble ownbknm npu
PELLUEHNN NPaKTUYECKMX 3aday;

2 6anna cTaBUTCA, ecan 0byYaloLniica JEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHWUI, YMEHWN,
HaBbIKOB NPVBEAEHHbIM B TabunLax nokasaTensm.

MNpun coaye 3a4eTa C OLEHKOM

OoLeHKa «OTJINYHO» - 5 Bannos
OLleHKa «xopoLo» - 4 6banna
OLleHKa «y[I0BNIeTBOPUTENBLHO» - 3 Banna

OLleHKa «HeY[10BIeTBOPUTENbHO» - 2 6anna.

[na oueHnBaHNA pe3ynbTaToB 06y‘-IeHI/IFI Ha 3a4eTe C OLEeHKOM NCNOJIb3YOTCA Cnefyrowne rnokasaTenn:

1.

3HaHWe Pa3HOBUAHOCTEN apXMTEKTYPHbLIX PEeLleHUn U OCHOB aHanM3a MPOM3BOAUTENbHOCTM
napannenbHbiXx cMcTeM 06paboTKM AaHHbIX, MPUHLMUMOB UX KNAacCUUKaLWK;

. YMeHMWe NpUMeHsATb MepeyncrieHHble CBefeHUs ANs NpakTuyYeckon pa3paboTky peannsyoLinx

aNIrOPUTMbI NapaseNibHbIX apXUTEKTYPHbIX 3/1IEMEHTOB;

BJlafleHNe WHCTPYMEHTaMMU MOUCKa B Pa3/IMYHbIX UCTOYHUKAX MHGOPMauUnM B M3y4aeMon
OUCUUMNINHON NpeaMeTHON obnactu;

3HaHWe CTaHAAPTOB Ha CUCTEMbI MPOrpPaMMUPOBaHMA 418 peanm3alim napaniesbHblX BbIHUCAEHNI
1 annapaTypy KOMMOHEHTOB BbIYUC/IUTESNbHbIX CUCTEM;

yMeHNEe NPUMEHSATb NePeYNCIeHHble CBEAEHNA AN NPaKTUYeCKon pa3paboTKu anropuTMos;
BNlaJeHNe HaBblkaMy PaboTbl C MPUMEHEHNEM MHTErPUPOBAHHbLIX Cpef pPa3paboTKM NPUNOXKEHNA Ha
A3blke nporpammupoBaHus Cu (Microsoft Visual Studio);

. 3HaHMe OCHOBHbIX METOJ0B pa3pa60TK|/| MnapaJinesibHbiX aJilrOPNTMOB, crnocoboB ux rpaqwlquKoro

npeacTaBsieHUs, NPUHLUMNOB WX Khaccupukauum n aHanam3a C MCNOJIb30BaHUEM TaKuX
XapakTepuUCTUK, Kak BWUA napannennsma, CNOXHOCTb U YCKOpPEHUe;

yMeHue NpuMeHaTb nepeyncsieHHble CBefeHNs ANa NpakTuieckon pa3paboTkn anropuTMos;
BNlajeHne HaBblkaMn paboTbl C WMPOKO PacnpOCTPaHEHHbIM MHCTpyMeHTapuem MPICH -
peanusaunen MPI (Message Passing Interface, cTaHgapTHOro uHTepdgenca nNpukaagHbiX
napanfesnbHbIX MPOrpaMMHbIX CPeACTB [LANA BbIYUCAUTENbHBIX CUCTEM C pacnpenesieHHON
NamsATbi0).

CoOTHOLLEHME NOKa3aTenen, KpuTepnes N WKasibl OLEHWUBaHUA PE3Y/IbTATOB 06y‘-{eHI/IFI.

YpoBeHb chopMupo-

KpuTepun oLeHnBaHNA KOMNeTEHLUIA BaHHOCTK LLikana oueHoK

KOMMNEeTeHU 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




