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Kathenpa nHHOpPMaLMOHHbBIX CUCTEM

25.02.2022

PABO4YASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

51.B.1B.03.02 MNapannesabHble anroputmbl 06paboTku AaHHbIX

1. Kog 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.04 MporpaMMHas MHXeHepuUs

2. Mpocdunb noaroToBKK/cneynannsaLma:

VIHopMaLMOHHbIE CUCTEMBI U CETEBLIE TEXHOJIOM UK

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 3 o1 25.02.2022
8. Y4yeOHbIN ron;:

2024-2025

9.llenu u 3apa4m y4eOHON AUCLUNIUHDI:

hopmupoBaHme NpodeccnoHanbHbIX KoMmneTeHunn byayuimx 6akanaspos B 061acTy MPoOrpaMMHON
NHXeHepun Yyepes nlyyeHme Hambonee obLLNX NPUHLMNOB MOCTPOEHUS NapasieNbHbIX aAropuTMOB U
CBSA3aHHbIX BOMPOCOB KNACCUMKALMKN NX peann3yoLmMX NapanienbHbiX BbIYNCANTENbHbLIX CUCTEM,
NPaKTUYECKNX NPUEMOB UX MPUMEHEHNS ANSA PELUEHNS BbIYUCAUTENbHBIX 3a4a4 U NpW peasn3aunn
napannenbHbIX NPUN0XKeHN. B npouecce 0cBOeHNS y4ebHbIX MaTepunanoB CTYAEHT NOAYYUT 3HaHME
OCHOBHbIX METOL0B pa3paboTKy NapannesibHbIX aNropuTMOB, UX rpadu4yeckoro npeacTaBaeHuns,
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 BapnaTueHon YacTtu (b1.B.[1B); BXxoAHbIe 3HaHMA B 06beme 0653aTesbHbIX
KYpPCOB, NPefyCMOTPEHHbIX y4ebHbIM NNaHOM O15 U3y4YeHus B cemecTpax 1 - 5: «BeepeHue B
nporpaMmMupoBaHune», «MHpopMaTnka», «A3bIK1N N CUCTEMbI MPOrPaMMUPOBaHNA», «AIFTOPUTMbI U
CTPYKTYPbI AaHHbIX», KAPXUTEKTYpPa BblYUCANTENbHBIX CUCTEM». B CBOIO 04epelb, 3HaHME napannesibHbIX
anroputMoB 06paboTKM JaHHbIX HEOBX0AMMO CTYAEHTaM 4S8 U3yyYeHns obwmx NpodeccnoHabHbIX 1
cneumnanbHbIX ANCUMNANH: «TexHonorum obpaboTkm nHopMaunm», «Teopus BbIHNCANTENbHBLIX
NpoLeccoB 1 CTPYKTYp».

Ne HanmMeHoBaHMe 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 BblHUCSIUTENbHBIX CUCTEM 2-4,6, 14
3 AA3bIK NporpamMMunpoBaHmsa Cu 18-22

11. MnaHupyemblie pe3ynbTaThl 0OyYeHUs No AUCUUNIMHE/MOAYNIO (3HAHUA, YMEHUSA, HAaBbIKK),
COOTHECEHHbIE C NJIaHMPYyeMbIMU pe3ysibTaTaMU 0OCBOeHUA obpa3oBaTesibHOW NPOrpaMMbl
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX AOCTUXKEHUS:



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-11 CnocobeH
NHTErpupoBaTb
pa3pabaTbiBaemyto VIC B
NC npepnpuaTtus

MK-17 CnocobeH
OMWCbIBaTb aiIrOPUTMbI
KOMMOHEHTOB CUCTEMBbI,
BKJItOYAS METOAbl U
CXeMbl

Kog v Ha3BaHWe nHauKaTopa
KoMneTeHunn

MK-11.1 Pa3pabaTtbiBaeT
TEXHONOr K, NHTEpPdERChl 1
thopMaTbl 06MeHa faHHbIMM

MK-17.2 OnuceiBaeT
aNropuUTMBbI 1 (1K)
(PYHKLMNOHNPOBaHKE
nporpamMmel ¢ 060CHOBaHMEM
BbibOpa CxeM anropnTMoB
pelleHns 3aga4, BO3MOXHbIX
B3aUMOLeACTBUA NporpaMmbl
C ApYyrumMu nporpamMmMamu

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

3/108
®dopMa NPOMEXYTOYHOM aTTecTaluu:

3aveT

3HaHWA, YMEHUS, HaBbIKK

3HaTb: PA3HOBUAHOCTUN apXUTEKTYPHbIX
peLleHniA N OCHOBbI aHaNn3a
NPON3BOAUTENBHOCTY MapannesibHbIX
cmcteM 06paboTKM AaHHbIX, MPUHLIAMbI
NX Knaccugmrkaumm, CTaHaapThbl Ha
CMCTEMbI MPOrpaMMNpPOBaHNA 4
peanu3auun napannesbHbiX BblYNCAEHWA
1 annapaTypy KOMMOHEHTOB
BbIYNCIINTENbHbLIX CUCTEM

YMeTb: MPUMEHSATb NePeYNCSIEHHbIE
CBEeAEHNs ANs NPaKTUYeCKoN
pa3paboTKM peann3yLmx aaropuTMel
napanfenbHblX apXUTEKTYPHbIX
3/1eMEHTOB

BNnageTb (MMeTb HaBbIK(K)): HaBbIKaMMn
paboTbl C NPUMEHEHNEM
NHTErpupoBaHHbIX cpen pa3paboTku
NPUIOXXEHNI Ha A3blKe
nporpammupoBaHuns Cu (Microsoft Visual
Studio)

3HaTb: OCHOBHbIE MeTOAbl pa3paboTku
napanfiesnbHblX anropuTMoB, CNocobbl NX
rpacun4eckoro npencraBieHuns,
NPVHUMMbI UX KNacCuduKaLmm n aHannsa
C MCNONb30BaHNEM TaKKX
XapaKTePUCTUK, KakK BUA Napannennsma,
CNOXHOCTb U YCKOpeHue

YMETb: MPUMEHATb NepeYncIeHHble
CBEeAEHMS ANS MPaKTUYeCKom
pa3paboTKM anropuTMoB

BNafdeTb (MMETb HaBbIK(1)): HaBbIKaMMn
paboThbl C LUMPOKO pacnpoCTPaHEHHbIM
NMHCTpyMeHTaprueM MPICH - peanusauuven
MPI (Message Passing Interface,
CTaHAAPTHOro MHTepdenca NpuKagHbIX
napanfenbHbIX NPOrpaMMHbIX CPeACTB
ONS BbIYNCANTENbHBIX CUCTEM C
pacnpefenieHHON 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 HawmeHoBaHVe paspena

OUCLUUNANHBI

1 VIHhopMaUmnOoHHbIN rpad,
KaK cpeacTBo
npeacTaBneHns
napannenbHbiX
aNropuTMOB.

2 MMpon3BOANTENIBHOCTb U
ObICTPOLENCTBME CUCTEM
06paboTKM OaHHBIX.

3 TeopeTnyeckun aHanns
NPOU3BOAUTENBHOCTHN.

4 MpuHLMNbI KnaccugukaLmm
napannesibHbIX
BbIYUCJINTE/IbHBIX CUCTEM
Mo 3/IeMeHTam
APXUTEKTYPHI.

CemecTp 6 Bcero
64 64
0
48 48
16 16
44 44
0
0 0
0
108 108

ColepxaHve pasfena AucLunanHb

NHpopMaumnoHHbIA rpad obuiero suaa.
OTHOLLIEHNS NpeaLwecTBOBaHNA 1
He3paznnyma Mexay onepatopamu. Buabl
napannennsma. dpycHo-napannenbHas
hopma nHGpopMaLMoOHHOro rpada u
KpuTepun ee onTUMmn3aLmm.

Cnocobbl OLEeHKK, eAnHNLbI N3MepeHuns

npon3BoaANTENbHOCTU 6blCTpO,EI,€I7ICTBI/IFI.

Knaccngmnkaumsa TecToB 4SS USMEPeHuns
npovssoautensHoctu. Cnucok TOP 500
CaMbIX BbICOKOMPON3BOANTENbHbIX
BbIYUC/IUTENbHbIX CUCTEM.

3akoH AMJana ona ngeasibHowm
napassiesibHoM MoAesNin BbIHUCTEHUN,
3 heKTNBHOCTL NapasnnesbHoro
anropuTMa.

Pa3HOBUAHOCTY CUCTEM KOMAHS, METOAbI
yNpaB/ieHUs MPOLLECCOM BbIYUCIEHNI
(KoMaHAHOE, MOTOKOM AaHHbIX, MOTOKOM
3aMnpocoB), MexaHu3Mbl nepenayu

onepaHaoB, CUHXPOHM3aLUnA BbIYUC/IEHNN.

Knaccudukaums cnctem obpaboTku
OaHHbIX OJINHHA.

Peanusauunsa pasgena
JNCLUMNANHBI C
MOMOLLbIO OHMANH-
Kypca, 2YMK

OncTaHUNOHHOE
YTeHune nekumm

OnCTaHUNOHHOE
yTeHune nekymmn

ONCTaHUNOHHOE
YyTeHne nekuum

InCTaHUNOHHOE
yTeHune nekuum



n/n

10

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

O6wme NnpMHUMNbI
NOCTPOEHNS napannesnbHbIX
anropuTMOB.

BekTopusaums n
BEKTOPHbIE apXUTEKTYPbI.

Cuctonnyeckue
ANrOpPUTMBI.

BbisiBneHne HesaBHOIo
napannenanMsma
NHOPMaLMOHHOr0 rpada.

OCHOBHble KJIaCChl METOL0B
JeKoMMo3uL K.

YncneHHas yCTOI?I‘-II/IBOCTb
napaniesibHbIX
aJiIrOpUTMOB.

CofepxaHve pasfena AucLunanHb

MNapannenbHoe NporpaMMmmpoBaHme u
BEKTOPU3YIOLLMA KOMAUASTOP: NOTEPU
NCX0OHOW CTENeHN napannennsma,
NPUCYLLLEro MeToay peLleHmns 3agadn.
YCKopeHue 1 CJI0XKHOCTb anropuTMma.
Knaccugpmkaums 3afad n COOTBETCTBEHHO
MEeTO040B NOCTPOEHNS aJirOPUTMOB.

OCHOBHble BEKTOPHbIE Onepauuu,
Pa3HOBUAHOCTUN BEKTOPHbLIX apXUTEKTYP
(BEKTOpPHO-NapanienbHble N BEKTOPHO-
KOHBeWepHble), 0CO6EHHOCTN BEKTOPHO-
KOHBelrepHon 06paboTKN AaHHbIX U
TeopeTmyeckas oLeHka ee
npoun3BoanTENbHOCTA. OCHOBHbIE NPUEMBI
BEKTOPU3aLUN.

MpuHUMUNbLI pa3paboTKy 1 NpUMepsI
peann3aumm CUCTONNYECKMX anropuTMOB.
CucToNMYeCKne 1 BOSHOBbIE
BbIYUC/IUTENbHbIE CUCTEMBI.

MpakTnyeckme npuemMbl BbISBIEHWE
HESIBHOr0 napasnnennsMa aaroputMa.
Mpeobpa3zoBaHue NHGHOPMALIMOHHOIO
rpaa MeTogamMmn PeKypPCMBHOro
pa3bneHns N LNKINYeCKon peayKumm.

JlekomMno3numns JaHHbIX U
YHKLMOHAbHAs eKOMMO3MLMS.
Moka3aTesNibHble MPUMEPLI peanunsauun
aNropuTMOB.

DNIEMEHTbI TEOPUM MPUBINKEHHbIX
BbIYMNCIEHUIA. AHANN3 YCTONYNBOCTH
BbIYMCJIEHUI C MJ1aBatoOLLEN 3ansATON.

Peanusauunsa pasgena
JNCLUMNANHBI C
MOMOLLLbIO OHNIANH-
Kypca, 2YMK

InCTaHUNOHHOE
YTEeHne nekumn

OncTaHUNOHHOE
yTeHne nekuum

OnCTaHUNOHHOE
YTEeHWe nekuymnu.
eHepaTopbl 3agaHni
Ha CaMOCTOATENbHYIO
paboTy.

IncTtaHunoHHoe
yTeHune nekuumn

OnCTaHUNOHHOE
YTEeHMe nekumn

OnCTaHUNOHHOE
YTEeHMe nekumn



n/n

11

12

13

14

15

16

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

[ennoku n nuBnokKn npu
napaniesibHbIX
BbIHNCJTIEHNAX.

CpepncTBa 3aliuUThl OT
NensIoKOoB.

Hdennoku B
KOMMYHMKaLMOHHBIX
cpepax.

MNopocuctema KoMmMyTaumm
napaniiesibHbIX
BbIHNCJINTENIbHbIX CUCTEM.

DNIeMEHTbI apXUTEKTYpbl
napannesbHbIX CUCTEM U3
KOMIMOHEHTOB BbICOKOW
CTEMNeHn roTOBHOCTMW.

OpraHusauunsa namsaTu
CUCTEM U3 KOMIMOHEHTOB
BbICOKOI CTEMEHN
FOTOBHOCTWU: MEXAHU3MbI
obecneyeHuns
KOrePeHTHOCTU AAHHbIX.

CofepxaHve pasfena AucLunanHb

O6uue YepTbl 1 0COBEHHOCTMN NE1/I0KOB
1 NMBNOKOB. KOHLIENUUS pecypcoB
BbIYUCAUTENbHBIX CUCTEM; rpad
pacnpeaeneHns pecypcoBs, Kak CpeacTBo
BbISIBJIEHNS NMOTEHLMAIbHON
BO3MOXXHOCTU [€[J10Ka, a TaKXe
MOHMTOPWHIa AEOJ/I0KOB U JINBJIOKOB B
peasibHOM BpeMeHu. CpefiCTBa 3aLUUThI
OT JINB/IOKOB.

Heobxoanmble yCn0BUS BO3HUKHOBEHUS
nepnoka. ObHapyxeHue (peaykums
rpatha pacnpeneneHus pecypcos), obxon
(anropuTtm BaHKMpa) n NpenoTBpaLleHne
Ae00KoB (MpuHLKMNbI XaBeHaepa).

[ennoky B KOMMYHVKALMOHHBIX Cpeaax u
CpeAcTBa UX NpefoTBpaLLeHuns (crnocobbl
CTPYKTYpUpoBaHus bydepHoro nyna).

Tononorum ceTemn, UCNOJSib3yemMble ANs
NOCTPOEHNS KOMMYHUKALMOHHOW cpeapbl.
Cnocobbl onuncaHus (rpad
MeXMOAYIbHbIX CBA3EN,
KOMMYHUKaUNoHHas pyHKums, Tabnmua
CBSi3€) 1 OCHOBHbIE MapaMeTpbl
TOMOJIOr N,

Knaccugpmkaums apxuTekTypbl
napasiiefibHbIX CUCTEM U3 KOMIMOHEHTOB
BbICOKOW CTEMEHN rOTOBHOCTH.
MNpenmyLLecTBa U HELOCTATKM NoAXo4a.
CocTaB 1 yCTPONCTBO OCHOBHbIX
3JIEMEHTOB.

OpraHusauuns namaTun: ABHbIA N HESBHbI
MeXaHU3Mbl obecrnevyeHns KOrepeHTHOCTH
AaHHbIX, anropuT™ MESI annapaTHOro
obecrneyeHns KOrepeHTHOCTU B CMCTEMAX
C pa3aensiemMon NaMaTblo, airOPUTMbI
NS CUCTEM C pacnpeneneHHon NamsThblo.

Peanusauunsa pasgena
JNCLUMNANHBI C
MOMOLLLbIO OHNIANH-
Kypca, 2YMK

InCTaHUNOHHOE
YTEeHne nekumn

OncTaHUNOHHOE
yTeHne nekuum

OnCTaHUNOHHOE
yTeHune nekuumn

OnCTaHUNOHHOE
YTEeHne nekumn

OncTaHUNOHHOE
yTeHune nekuum

OncTaHUNOHHOE
yTeHne nekuum



n/n

17

18

19

20

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

KomMyTaTopsl
BbIYUC/INTENbHBIX CUCTEM.

CTaHOapTbl Ha peanav3aunn
KOMMYHUWKaLMOHHOM
cpenbl.

OpraHusauus
napaniefibHoro
BbIYUC/INTEIbHOIO
npoLiecca Ha JI0KabHOW
CeTN NepcoHasbHbIX
KOMMbIOTEPOB, IOMNYECKN
CTPYKTYPUPOBaAHHOM Kak
ACUHXPOHHaS
BbIYUCNTENbHAsA CUCTEMA
C pacnpegeneHHon
NnamsATbio NOCPeaCcTBOM
naketa MPICH.

MeTonbl opraHm3anmm
MeXXMpOoLLeCCOpPHOro
obmeHa coobuieHnsMM
TWMNa "TOYKa-TOYKa" U
npocTenmne GyHKLUN
KOJIIEKTMBHOro obMeHa B
CTaHpapTte MPIL.

CofepxaHve pasfena AucLunanHb

MpocTble KOMMYTATOPbI C BPEMEHHbLIM U
NPOCTPAHCTBEHHbLIM pa3feseHneM,
COCTaBHbIE KOMMYTaTOPbI 610KMpYOLLME,
C MHO)KECTBEHHbIMU NYTAMMU,
nepecTpavBaeMble, HebnokmpyoLLme.

OCHOBHble 0COBEHHOCTN CTaHAAPTHbIX
peann3aunin KOMMYHUKALMOHHOW cpelbl:
SCI, MYRINET, Raceway, SRC, Memory
Channel.

3HaKOMCTBO C COCTaBOM naketa MPICH
(peanusaunn ctaHgapTa MPI). N3yyeHune
ocobeHHocTen cbOpKM NapansienbHoro
NPUIOXKEHNS Ha NpUMepe TECTOBOrro
NpoeKTa N3 CoCTaBa MNOCTaBKMW.
Peannsauns TeCTOBOro NPUIOXKEHNS.
/13y4eHune nporpamMmsbl-3arpy3ymnKa
napanfenbHblX MPUI0KEHWUNA.

JlabopaTopHas paboTta Nel. Pa3spaboTka
napananensHoro anropuTma
npubAMXeHHOro pacyeTa paaa,
6eCKOHEeYHOro Npon3BeLeHNa Un
MHTerpana (B 3aBMCMMOCTY OT
WHAMBUAYANIbHOrO 3a4aHns), NOCTPOeHME
COOTBETCTBYIOLLEr0 MHGOPMALIMOHHOIO
rpada v peannsauns B smae
napannenbHoOro NPUI0XKEHUs ¢
NCMoJIb30BaHNEM METOLOB OpraHu3aLum
Me)XXMpoLeccopHoro obmeHa
coobLleHnaMM TUNa "ToYyka-To4yka" u
NPOCTENLLNX (YHKLUN KONNEKTUBHOIO
obmeHa.

Peanusauunsa pasgena
JNCLUMNANHBI C
MOMOLLLbIO OHNIANH-
Kypca, 2YMK

InCTaHUNOHHOE
YTEeHne nekumn

OncTaHUNOHHOE
yTeHne nekuum

InemeHT "KHura":
PYKOBOACTBO MO
ycTaHoBke MPICH.
KOHTPONb: 3N1eMEHT
"3apgaHune".

AnemeHT "KHura":
PYKOBOZLCTBO MO
ycTaHoBke MPICH.
KOHTpPOJIb: 31eMeHT
"3apgaHune".



n/n

21

22

23

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

Mpuemsl
MeXXMpPOoLLeCCOpPHOWA
nepenayu
CTPYKTYPUPOBAHHbIX
JaHHbIX C
npeobpa3oBaHNEM B
CTaHOapTe MPI.

CtaHoapTHble MPI
(PYHKLIMM KONNEKTUBHOIO
obMeHa JaHHbIMUK
npoLEeccoB.

Mcnonb3oBaHune
pacnpeneneHHbIX

onepauwun ctaHgapTa MPI.

CofepxaHve pasfena AucLunanHb

JlabopaTopHas paboTta Ne2. Peannsaums
MPUI0XKEHNS NyTEM onucaHus WwabnoHa
ANs onpeneneHHoro npeobpa3oBaHus
CTPYKTYpbI (BEKTOPA, MaTpULbl AK ap., B
COOTBETCTBMM C UHANBUIYASIbHBIM
3a[laHNeM) U MPUMEHEHMS €ro Npu
nepenaye coobuieHus.

JNabopaTopHas paboTta Ne3. 3yveHune
CTaHZapTHbIX MPI hyHKLMIA
KONNIEKTUBHOIO 06MeHa AaHHbIMIU
NPOLLeCCOB 1 NPUMEHEHME ONpeLeNieHHbIX
N3 HUX MpuW peasm3saumm
COOTBETCTBYIOLLEr0 NapasiesibHoro
anropuTMa (corsiacHo MHAMBUAOYaNbHOMY
3a4aHuI0).

JNlabopaTopHas paboTta Ned. 3yveHune
NPUHLUMUMNOB AeACTBUS pacnpeaeneHHbIX
onepauun ctaHgapta MPI. Peannsauumsa
napanienbHoro NpUIoXXeHus (B
COOTBETCTBMM C UHANBUIYAJSIbHBIM
3aJaHNeM), OCHOBAHHOI0 Ha UX
MNCMNONb30BaHNN.

13.2. Tembl (paspensl) AUCLUNIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoOBaHMe TeMbI
(paspena)

NHdopMaLMOHHBI
rpad, Kak cpencTBo
npeacTaBneHns
napanfefibHbIX
anropuTMOB.

Mpon3BOANTENBHOCTb
1 BbICTPOIENCTBMNE
cuctem 0bpaboTku
JaHHbIX.

TeopeTnyeckui
aHanu3
NPON3BOANTENBHOCTN.

JleKLMOoHHble
3aHATUSA

Peanusauunsa pasgena
JNCLUMNANHBI C
MOMOLLLbIO OHNIANH-
Kypca, 2YMK

InemeHT "KHura":
PYKOBOZLCTBO MO
peannsauunmn
napanfiesisHoro
anropuTMa.
KOHTpPOJIb: 31eMeHT
"3apgaHune".

2nemeHT "KHura":
PYKOBOACTBO MO
peanunsaunu
napannesibHoro
anropuTMma.
KOHTpOJb: 3/1eMEHT
"3apmaHune".

InemeHT "KHura":
PYKOBOACTBO MO
peanunsaunu
napasinenbHoro
anropuTMma.
KOHTPONb: 3N1eMEHT
"3apgaHune".

MpakTuyeckue JlabopaTopHble CamocTosiTenbHas Bcero
3aHATUA 3aHATUA paboTa

2 1 2 5

2 2 4

2 2 4



10

11

12

13

HanmeHoBaHne TeMbl  JIEKLMOHHbIE
(paspena) 3aHATMA

MpuHUMMBI
Khaccugurkaumm
napasienbHbIX
BbIYNCNTESIbHbIX
CUCTEM MO 3JIEMeHTaM
APXUTEKTYPBbI.

06Lme npuHUMNLI
NOCTPOEHUS
napanfenbHbIxX
aNropuTMOB.

BekTopusauus n
BEKTOPHbIE
ApPXUTEKTYPBbI.

Cnctonnyeckne
ANrOpUTMBbI.

BbisiBneHne HesiBHOro
napassennsma
NHMOPMaLIMOHHOr 0

rpada.

OCHOBHbIe KJ1acChbl
METO0/0B
0EeKOMMO3ULLNN.

YucneHHas
YCTONYNBOCTb
napanfienbHbIX
ANropuTMOB.

[ennokun 1 MBIOKM
Mpwv napanfesnbHbIX
BbIYNCNEHNSIX.

CpepncTBa 3alWnThl OT
nennokos. [lennoku B
KOMMYHMWKaLMOHHbIX

cpenax.

Mopcuctema
KOMMYyTauuun
napaJsisiesibHbIX
BbIYNCNTENbHbIX
CUCTEM.

MpakTuyeckune
3aHATMA

JNabopaTopHble
3aHATUA

CamocToaTenbHan
paboTa

Bcero



n/n

14

15

16

17

18

HanmeHoBaHne TeMbl  JIEKLMOHHbIE
(paspena) 3aHATMA

DNEeMEHTHI
APXUTEKTYPbI
napajnesbHbIX
CUCTEM U3
KOMMOHEHTOB
BbICOKOW CTeneHun
FOTOBHOCTMW.

OpraHusaums namaTu
CUCTEM "3
KOMIOHEHTOB
BbICOKOW CTeneHu
FOTOBHOCTW:
MeXaHN3Mb
obecneyeHuns
KOrepeHTHOCTH
IaHHbIX.

KoMmMmyTaTopbI
BbIYNCSIUTENbHbIX
cmcTem,

CraHgapTbl Ha
peannsaumm
KOMMYHUKALIMOHHOW
cpenpbl.

OpraHusaumns
napasinesbHoro
BbIYNCANTENBHOIO
npouecca Ha
JIOKabHOW CeTun
MepCcoHabHbIX
KOMMbIOTEPOB,
NOrNY€eCKm
CTPYKTYPUPOBaAHHOW
KaK aCMHXPOHHas
BbIYNCANTENbHAS
cmcTema
pacrnpeneneHHomn
namsaTbio
nocpeacTBOM MakeTa
MPICH.

MpakTuyeckune
3aHATMA

JNabopaTopHble
3aHATUA

CamocToaTenbHan
paboTa

Bcero



Ne HanmeHOBaHMe TeMbI JNlekunoHHble  lMpakTuydeckne JlabopaTopHble CamocToaTenbHas Bcero

n/n (pasgena) 3aHATMA 3aHATMA 3aHATMA paboTa
19  MeToAbl OpraHu3aumm 2 2 2 6
MEXMPOoLeCCOPHOro

obmeHa coobLeHnsMun
TuUNa "To4yka-Touka" n
npocrtenwne

pyHKLMN
KOJIIEKTUBHOIO
obmeHa B cTaHfapTe
MPI.

20  [puemsl 2 2 2 6
MeXMpPOoLEeCcCopHOn
nepenayu
CTPYKTYPUPOBAHHbIX
JaHHbIX C
npeobpa3zoBaHneM B
CTaHOapTe MPI.

21  CraHpapTHble MPI 2 2 2 6

pyHKLNN
KOJIIEKTUBHOIO
obmeHa gaHHbIMU
MpOLLeCCOoB.

22  Wcnonb3oBaHue 2 2 2 6
pacnpeneneHHbIx
onepauun ctaHgapTa
MPI.

0 48 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 Pazpensl ANCUUNANHBI (MOLYIN) Kon
n/n KoMMeTeHLUun

1 Pazgensi 1, 5, 8, 18,19 MHopMaLMOHHbIN NK-11
rpad, Kak cpefCcTBO NpeacTaBieHus
napannenbHbix anropntmos. ObLine
NPUHLMMBI NOCTPOEHUS NapaiesibHbIX
a/IropuTMOB. BbifiBNEeHNe HesaBHOI 0
napaJsiennsma MHHOPMaLNoHHOro rpada.
OpraHusauns napassiensHoro
BbIMNCINTENBHOrO NpoLiecca Ha NoKaabHON
CeTun NepcoHalsibHbIX KOMMbIOTEPOB,
NIOrNYeCcKn CTPYKTYPUPOBAHHON Kak
ACUHXPOHHAS BbIYUC/IUTESNIbHAA cMCTeMa C
pacnpefeneHHoN NaMAaTbio NoCpeaCcTBOM
naketa MPICH. MeToabl opraHu3aumm
MeXXMpoL,eccopHoro obmeHa coobLieHnamMun
Thna "ToYka-To4Ka" 1 NpocTenwmne GyHKLUN
KONINEeKTUBHOro obmMeHa B cTaHaapTe MPI.

2 Paspensl 6, 7, 20 BekTopu3aumnsa u MNK-17
BEKTOPHbIE apXUTEKTYpbl. CucToNnYeckmne
anropuTMbl. MpremMbl MeXNPoLLeCcCoOpHO

nepefadn CTPYKTYPUPOBAHHLIX AaHHbIX C

npeobpa3oBaHneM B cTaHaapTe MPI.

3 Pazpensbl 9, 21, 22 OCHOBHbIE KNacChl NnK-17

MeTo40B AekoMno3unumn. CTaHgapTHbie MPI
(OYHKLUW KOJINEKTUBHOro 0bMeHa faHHbIMK
npoueccos. icnons3oBaHue

pacnpefeneHHblX onepauunn ctaHgapta MPIL.

MpoMeXXyTo4YHas aTTecTaums

dopMa KOHTpoNS - 3a4eT

OueHOo4YHble cpefcTBa A5 MPOMEXYTOYHOM aTTecTaumm
KomnnekT KM

Kopg
nHOnKaTopa

MNK-11.1

MK-17.2

MK-17.2

OueHoYHble
cpencTea a4ns
TekyLen
aTTecTaunn

KomnnekT
3ama4 Nel

KomnnekT
3a4a4 Ne2
KomnnekT
TecToB Nel

KomnnekT
3aga4y Ne3
KomnnekT
TecToB Ne2

20 Tunosble OUEHOYHbIe cpencTtea M MeTogudieckue MaTepuanbl, onpeaensoliue npouenypbl

OLeHUBaHuA

20.1 TeKyLwwMN KOHTPOJIb YCNEBAaeMOCTH

KOHTpOJIb YCNeBaeMoCTu Mo AUCLUMIIMHE OCYLLECTBJISETCA C MOMOLLbIO CefyLWnX OLeHOYHbIX CpencTB.

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.

MNpu coaye 3a4eTa

«3a4yTeHo» - 3-5 6annos;

«He 3a4TeHo» - 2 banna.

Insa oueHnBaHNA pe3ynbTaToB 06yqu|/|;| Ha 3a4eTe UCNoJib3ylTCa cneaytroune nokasaTesnn:

1.

3HaHWNe pa3HOBI/I,EI,HOCTEI7I APXUTEKTYPHbIX peLIJeHI/IIZ N OCHOB aHa/in3a NPoOnN3BOANTENBHOCTN
napanneyibHblX CNCTEM O6pa6OTKVI OAHHbIX, MPUHLUMMNOB NX Kaccugpunkaumm;

. YMeHNne npuMeHaTb nepevyncineHHble ceeneHna ona I'IpaKTI/I‘-leCKOI‘fl pa3pa60TK|/| peannsyrownx

aNrOpUTMbI NapanieNlbHbiIX apXUTEKTYPHbLIX 3JIEMEHTOB;
BJlafleHNe WHCTPYMEHTaMU MOUCKa B Pa3fIMYHbIX UCTOYHUKaAX WMHGOpMauunM B M3y4aeMomn
ANCUUMINHON NpeaMeTHoM obnacTu;

. 3HaHWe CTaHAapPTOB Ha CUCTEMbI MPOrpaMMmMpPoOBaHnA ONA peannsaunii napaaneibHblX BbI4YNCNEHUNI

1 annapaTypy KOMMOHEHTOB BbIYUCANTESbHbIX CUCTEM;

yMeHWe NMPUMEHSATb NepeyvncsieHHble CBeAeHNs ANA NPaKTUYeCcKon pa3paboTKm anropuTMos;
BJlafeHve HaBblkaMu paboTbl C MPUMEHEHNEM UHTErpUPOBaHHbIX Cpef pa3paboTKy NPUIOXKEHUA Ha
A3blke nporpamMmmuposaHua Cu (Microsoft Visual Studio);

. 3HaHMe OCHOBHbIX MeTO40B pa3p860TKVI napanneyibHbIX aAropuTmMoB, crnocoboB ux rpaguyeckoro

npeacTaBNeHns, NPUHLUUNOB UX Khaccudukauum v aHanamsa C WCNOJIb30BaHUEM TaKUX
XapaKTepUCTUK, KakK BWL Mapannesindma, CN0XKHOCTb U YCKOPEHMUE;

yMeHue NpuMeHaTb NepevyncsieHHble CBeleHNs 414 NpakTuyeckon pa3paboTkm anropuTMos;
BflajeHne HaBblkaMu paboTbl C WMPOKO PacnpoOCTPaHEHHbIM MHCTpyMeHTapuem MPICH -
peanunsaunen MPI (Message Passing Interface, cTaHgapTHOro mMHTepdenca npukiafHbIX
napasijiesibHbIX MPOrpaMMHbIX CPEACTB A1 BblYUCIUTENbHBIX CUCTEM C pacrnpenesieHHOM
naMaTbio).

CoOTHOLLEHWE NOKa3aTenen, KPUTEPUEB U LLKaJlbl OLUEHNBAHNA PE3Y/IbTATOB o6yqu|/|ﬂ.

YpoBeHb chopMumpo-

KpuTepnn oLeHnBaHNSA KOMMeTeHLNiA BAaHHOCTMU LLikana oueHoK

KOMMNEeTeHU




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




