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PABO4YASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI

51.B.1B.04.01 MNapannesabHble anropuTmbl 06paboTku AaHHbIX

1. Kog 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
10.05.01 KomnbtoTepHasa 6e30MacHOCTb

2. Mpocdunb noaroToBKK/cneynannsaLma:

Pa3paboTka 3aluLweHHOro nporpaMMHoro obecrneyeHuns

3. Ksanudukauus (cteneHb) BbINYyCKHUKA:

CneunanuteTt

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-meToau4ecknm cosetoM ®KH, npotokon HMC ®KH Ne 5 o1 05.03.2025
8. Y4yeOHbIN ron;:

2028-2029

9.llenu u 3apa4m y4eOHON AUCLUNIUHDI:

hopMupoBaHme NpodecCnoHaabHbIX KOMMIETEHUNI ByayLMX CNeLnanncToB B 06,1aCT KOMMbIOTEPHON
6e3onacHOCTK Yepe3 nsy4veHune Hanbonee o06LLMX NPUHLMNOB NOCTPOEHNA NapanfiesbHbIX aaropuTMOB 1
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 AucuunamnHbl B CTPYKType OOM:

ANCUMNANHA OTHOCUTCA K BA10KY AUCUMMIMH Mo BbIBOpY YacTu, HOPMUPYEMON YHaCTHUKAMU
obpa3oBaTenbHbIX OTHOLLIEHWA. boka 1. AucunnanHel (Moaynu) (b1.B.[AB); BXoAHble 3HaHNS B 06beMe
o0653aTeNbHbIX KypCoB, NPeayCMOTPEHHbIX Y4eBHbLIM NaaHOM 415 U3yyYeHns B cemecTpax 1 - 9:
«MaTeMaTnyeckas Iormka nu Teopus aaropuTMoB», «MeToabl BbIHUCEHUI», «ANFOPUTMbI U CTPYKTYPbI
JaHHbIX», «AnnapaTHble CPeACTBa BbIYUCUTENBHON TEXHUKN», «S3bIKM MPOrpaMMMpPoBaHus», «MeToabl
nporpamMMmnpoBaHna». B CBOIO oYepelib, 3HaHWE NapanfiebHbIX anropuTMoB 06paboTKN AaHHbIX
HeobXxo4MMo CTyAeHTaM A5 U3yydeHns obumx NnpodeccmoHaNbHbIX 1 CNeunaNbHbIX GUCUUNANH, NpeaMeT
N3y4eHNsa KOTOPbIX CBSA3aH C napaJsijiefibHbIM NporpaMMmnpoBaHnem: «brnomeTpurnyeckme MeToabl
NOEHTUDUKALMK TNYHOCTU», «MogennpoBaHne cuctem», «OCHOBbI TEOPUN YrPaBAeHUS».

Ne HanmeHoBaHMe gucumnanH y4ebHoro nnaxa, ¢ Ne paspenioB OUCUMMINHBI
n/m  KOTOPbIM OpraHM30BaHa B3aMMOCBA3b ANCLUMINHBI paboyen nporpammsi,
paboyen nporpammei CBSA3aHHbIX C YKa3aHHbIMU
ANCUNNANHAMK
1 MeToZbl NPOrpaMMmnpoBaHma 1,5,7,8
2 AnnapaTHble CpeacTBa BbIYUCANTENBHON TEXHUKN 2-4, 6,15
3 Pa3zpaboTka npunoxeHun Ha C++ 19-23

11. MnaHupyemblie pe3ynbTaThl 00yYeHUs No AUCUUNIMHE/MOAYNIO (3HAHUA, YMEHUSA, HAaBbIKK),
COOTHECEHHbIE C NJIaHMPyeMbIMU pe3ysibTaTaMU 0OCBOeHUA obpa3oBaTesibHOW NPOrpaMMbl
(koMneTeHUMAMMU BbINYCKHUKOB) U UHOUKATOPAMM UX AOCTUXKEHUS:



Kopf » Ha3BaHue
KOMNeTeHLnn

MK-1 CnocobeH npoBoamnTb
aHanm3 TpeboBaHUN K
NporpaMMHoMy
obecneyeHunto, BbIMOHATb
paboTbl Mo
NMPOEKTUPOBAHNIO
NpPOrpamMmMHoOro
obecneyeHuns

MK-1 CnocobeH npoBoAnNTb
aHanu3 TpeboBaHUN K
NporpaMMHOMY
obecneyeHuto, BbINONHATb
paboTbl Mo
NPOEKTMPOBAHMIO
NpPOrpamMMHOro
obecneyeHuns

MK-1 CnocobeH npoBoanTb
aHann3 TpeboBaHU K
nporpamMMHoOMy
obecneyvyeHunto, BbIMOHATb
paboTbl Mo
NMPOEKTUPOBAHNIO
NpOrpaMMHOro
obecneyeHuns

Kof v Ha3BaHWe nHaukKaTopa
KoMneTeHunn

MK-1.1 3HaeT meToabl
pa3paboTKM NPOrpaMMHOro
obecneyeHnsa 1 TEXHONOr UK
NpPOrpaMMnpPoOBaHNS

MK-1.2 3HaeT npuMeHsemble
MaTeMaTU4Yeckmne MeToabl 1
aJIrOpUTMbI
(PYHKLMOHMPOBAHMNA AN
KOMMOHEHTOB NMPOrpaMMHbIX
cpencTs

MK-1.3 ymMeeT NpuMeHATb
TexHonormm obpaboTkun
[aHHbIX, aHaM3MpoBaThb
BO3MOXXHOCTU UX
MNCNOJIb30BaHNSA Mpw
pa3paboTke 3alMLLEHHOr0
nporpamMmmHoro obecneyeHus
B NpoecCcnoHanbHOM
LeaTenbHoCTH

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

4/144

3HaHWS, YMEHUS, HaBbIKK

3HaTb: Pa3HOBUAHOCTU apXUTEKTYPHbIX
PELUEHN N OCHOBbI aHaNn3a
NpPON3BOAUTENBHOCTU MapaneNbHbIX
cmcTeM 06paboTKM AaHHbIX, MPUHLNMbI
NX Knaccudmkaumm, CTaHAapThbl Ha
CMCTEMbI MPOrpamMMnpPoOBaHNS AN
peanu3auun napannenbHbix
BbINMC/IEHUI 1 annapaTypy
KOMMOHEHTOB BbIYNC/INTENIbHBIX CUCTEM
YMEeTb: NPUMEHATb NePEYNUCSIEHHbIE
CBeAeHNs AN19 NPaKTUYeCKom
pa3paboTKn peanu3yLmx aropuTMbl
napanfienbHblX apXMTEKTYPHbIX
3/1EMEHTOB

BNnajeTb (MMeTb HaBblK(K)): HaBbIKaMMK
paboTbl C NpUMEHEHNEM
WHTErpupoBaHHbIX cpen pa3paboTku
NPUIOXKEHNI Ha A3blKe
nporpammupoBaHns Cn (Microsoft
Visual Studio)

3HaTb: OCHOBHbIE MeTOAbl pa3paboTku
napaniesnbHbIX afiropuTMoB, CNoCo6bI
nx rpauyeckoro npeacTaBaeHmns,
NPUHLUMUMBI X KNaccugukaumm un
aHanun3a C UCNoJIb30BaHNEM TaKMX
XapaKTepUCTUK, Kak BUS
napannennsma, CIOXXHOCTb U
yCKOpeHue

YMETb: MPUMEHSTb NepPeYnC/IeHHbIe
CBEOEHUS ANs NPaKTNYeCKow
pa3paboTKM anropmTMoB

BNnajeTb (MMeTb HaBblK(K)): HaBbIKaMMu
paboThl C LUMPOKO pacnpoCTpaHEHHbIM
NHCTpyMeHTapuem MPICH -
peanu3auuein MPI (Message Passing
Interface, ctaHpapTHOro nHTepdenca
NpVKNa4HbIX NapanfienbHbiX
NporpamMMHbIX CpeacTB A4
BbIYNCNTENbHBIX CUCTEM C
pacnpenesieHHOn NaMaATbio)



dopMa NPoOMe)XyTO4YHOM aTTecTalum:
3a4eT C oL eHKoMN

13. TpypoeMKOCTb N0 Bupam y4yedbHou paboTbl

Bug y4ebHon paboThl

AyounTOpHbIE 3aHATMA
JIEKLMOHHbIEe 3aHATMA
[pakTn4eckne 3aHATUSA
NabopaTopHble 3aHATUA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpoMexyTo4YHasa aTTecTauuns
Yacbl Ha KOHTPOJIb

Bcero

13.1. Copep>xaHue AUCLMUNINHDBI

n/n  HammeHoBaHMe
pasfena AncumMnivHbl

1 NHhDopMaLOHHbIN
rpad, Kak CpencTso
npeLcTaBaeHuns
napanfienbHbIX
aJIrOPUTMOB.

2 Mpon3BOANTESIbHOCTb
n bbICTPOLENCTBUE
cnctem 06paboTku
HaHHbIX.

3 TeopeTnyeckun
aHanums

NPON3BOANTENBHOCTHN.

Conep>aHue pasgena
OVUCLMNANHB

VHhopMaLumoHHbIA rpad
obwero Bnaa. OTHOLIEHMS
npeaLwecTBOBaHUA 1
6e3pasznnynsa mexay
onepaTopamu. Buabl
napannenuima. JApycHo-
napannenbHasa popma
NHMOPMaLIMOHHOr 0 rpada
N KpuTepun ee
onTUMU3ALUN.

Criocobbl oLLeHKM,
eANHNLbI N3MEepeHNs
NPON3BOANTENBHOCTY U
bbICTpOAENCTBIA.
Knaccugukaums Tectos
ONs n3mepeHus
NPON3BOANTENBHOCTMN.
Cnncok TOP 500 cambix
BbICOKOMPON3BOAUTENbHbIX
BbIYNCNTENbHbIX CUCTEM.

3akoH AMpaana gas
naeanbHOM napasnfiesibHowm
MOJENN BbIYNCSIEHWIA,
3(hEeKTUBHOCTb
napanfiensHoro
anropuTma.

CemecTp 8

56
28

28
88

144

Bcero

56
28

28
88

144

Peanusauuns pasgena gMCUUnInHLI C
NOMOLLbIO OHJTANH-Kypca, DYMK

ANCTaHUNOHHOE YTeHne IeKLnn

https://edu.vsu.ru/course/view.php?id=2097

JVCTaHLMOHHOE YTeHne Nekuun

https://edu.vsu.ru/course/view.php?id=2097

JNCTaHUWOHHOE YTeHMe NeKLnn

https://edu.vsu.ru/course/view.php?id=2097



n/n  HammeHoBaHue
pasgena AUCUUNINHGI

4 MpuHLUMUNbI
Kfaccugukaumm
napananenbHbIX
BblYNCNTENbHbIX
CUCTEM MO0 3JIEMEHTaM
APXMTEKTYpSI.

5 Ob6Lwwme NpuHLMNbI
NOCTPOEHNS
napannenbHbIX
aNropuTMOB.

6 BekTopusauums u
BEKTOpPHbIE
aPXUTEKTYPSI.

ConepxaHue pasgena
ONCUMMNANHBI

Pa3HOBMAOHOCTW CUCTEM
KOMaH[, MeTobl
yrnpaB/ieHNs MPoL,eccom
BbIYUCEHWI (KOMAHOHOE,
NOTOKOM [aHHbIX, MOTOKOM
3anpocoB), MexXaHU3Mbl
nepenayn onepaHnos,
CMHXPOHMU3aLMS
BbIYNCTIEHWN.
Knaccudukaums cucrtem
06paboTKM gaHHbIX
OnnHHa.

MapannensHoe
nporpaMmMmnpoBaHme u
BEKTOPU3YIOLLNIA
KOMMUAATOP: NoTepu
NCXOLHOW CTeneHun
napannennsma,
npucyLLero meToay
peLlueHns 3agayu.
YCKOpeHMe 1 CN0XHOCTb
anropuTMa.
Knaccudukauns 3afay v
COOTBETCTBEHHO METO40B
NOCTPOEHNS afirOPUTMOB.

OCHOBHble BEKTOpPHbIE
onepauuun, pasHOBUAHOCTU
BEKTOPHbIX apXUTEKTYP
(BeKTOpHO-NapannesbHble
N BEKTOPHO-
KOHBEEepHbIe),
0COBEHHOCTN BEKTOPHO-
KoHBenepHon 06paboTku
LaHHbIX 1 TeopeTnyeckas
OLleHKa ee
NPON3BOANTENbHOCTMW.
OCHOBHbIe npuemsl
BEKTOpMU3aLUN.

Peanusauus pasgena guCUUnInHbI C
MOMOLLIbIO OHNaMH-Kypca, IYMK

OnCTaHUMOHHOE YTeHMe NneKLmm
https://edu.vsu.ru/course/view.php?id=2097

INCTaHUNOHHOE YTEHNE NEKLN
https://edu.vsu.ru/course/view.php?id=2097

[NCTaHUNOHHOE YTEHNE NEKLN
https://edu.vsu.ru/course/view.php?id=2097



n/n  HammeHoBaHue ConepxaHue pasgena Peannsauusa pasgena UCLUNANHBI C

pa3sfena AUCUMNAUHBL  OUCUUNAVHDI MOMOLLIbIO OHNaMH-Kypca, IYMK
7 CucTonmyeckune MprHUMMbI pa3paboTkn 1 OnCTaHUMOHHOE YTeHre nekumn.
anropuTMBl. npuMepbl peannsauum leHepaTopbl 3ajaHW Ha
CUCTONNYECKIX camocToATeNbHY0 paboTy.
anropnuTMOB. https://edu.vsu.ru/course/view.php?id=2097
Cnctonuyeckue n
BOJIHOBblE
BbIYUCNTENbHbIE
CUCTEMBI.

8 BbigBneHne HesiBHOro  lMpakTuyYeckme npuemsl [VCTaHUMOHHOE YTeHMe NeKkLmm
napannennsma BbIIB/IEHNE HEABHOIO https://edu.vsu.ru/course/view.php?id=2097
NH(OPMaLIMOHHOI O napasnjenusma anaropuTma.
rpada. MpeobpasoBaHue

MHGOpMaLIMOHHOro rpada
MeTOolaMun PEKYPCMBHOIO
pa3bueHnsa N LUKINYECKON

penykunun.

9 OCHOBHbI€e KJ1acchl [JekomMno3numnsa gaHHbIX K JncTaHUMOHHOE YTeHne nekunmn
MeTO40B (PyHKLNOHabHas https://edu.vsu.ru/course/view.php?id=2097
0EeKOMMOo3nLnN. NEeKOMMO3nLUS.

MokKa3aTesbHble NpUMepI
peanv3auum anropuTMoB.

10  YwmcneHHas DNeMeHTbl Teopuu ONCTaHUMOHHOE YTEeHNE NIeKLUK
YCTONYMBOCTb NPUBNKEHHbIX https://edu.vsu.ru/course/view.php?id=2097
napaaienbHbIX Bbl4MCNEHNI. AHann3
aJropuTMOB. YCTONYNBOCTU

BbIYUCIEHUI C M1aBatoLLEN
3anaTon.

11  [dennoku v NMBAOKN O6Lwne 4yepThl 1 JncTaHUMOHHOE YTeHne nekunmn
npu napanfiesbHbIX 0cobeHHOCTN OeasI0KOB U https://edu.vsu.ru/course/view.php?id=2097
BbIYNCNEHUNSAX. NMBNOKOB. KoHuenums

pecypcoB

BbIYUCINTENBbHbIX CUCTEM;
rpad pacnpeneneHus
pecypcoB, Kak CpeacTBo
BbISIBJIEHNS
NoTeHLMaNbHON
BO3MOXHOCTW AeAJI0Ka, a
TakK)Xe MOHMTOpKHra
LelJ/I0KOB 1 JINBJIOKOB B
peasibHOM BPEMEHN.
CpepncTBa 3aWWnThl OT
JINBNOKOB.



n/n

12

13

14

15

HanmeHoBaHue
pasgena AUCUUNINHGI

CpepncTBa 3alUTbl OT
[e[1JI0KOB.

Oennokn B
KOMMYHUKaLMOHHbIX
cpefax.

Moaocucrtema
KOMMYyTaLumn
napannenbHbIX
BbIYNCANTENbHbIX
CUCTEM.

DNIEMEHTHI
apPXMTEKTYpSI
napanfienbHbIX
CUCTEM U3
KOMMOHEHTOB
BbICOKOW CTEMNEeHN
FOTOBHOCTW.

ConepxaHue pasgena
ONCUMMNANHBI

Heobxoaumble ycnosus
BO3HWKHOBEHUS AefJI0Ka.
O6HapyxeHune (pegykums
rpadpa pacnpegeseHus
pecypcos), obxoq
(anropmt™ b6aHKupa) un
npeaoTBpaLleHmne
Le010K0B (MpUHUMMbI
XaBeHpepa).

Hepnnokn B
KOMMYHMWKaLMOHHbIX
cpedax U cpefcTBa Ux
npenoTBPaLleHns
(cnocobubl
CTPYKTYPUPOBaAHUS
bydepHoro nyna).

Tononorun ceten,
NCMnoJsib3yemble ONs
NMOCTPOEHUS
KOMMYHMWKaLIMOHHOW
cpenbl. Cnocobbl onucaHna
(rpac MexMoaynbHbIX
cBsi3en,
KOMMYHMKaLIMOHHas
dbyHKumd, Tabanua
CBSI3€1) U OCHOBHbIE
napameTpbl TOMOJIOMUIA.

Knaccnpukaumsa
APXUTEKTYPSI
napanfienbHbIX CUCTEM U3
KOMIMOHEHTOB BbICOKOW
CTeneHn roToBHOCTH.
MNpenmyLiecTsa n
HeooCTaTKM nogxoaa.
CocTaB 1 yCTPONCTBO
OCHOBHbIX 3JIEMEHTOB.

Peanusauus pasgena guCUUnInHbI C
MOMOLLIbIO OHNaMH-Kypca, IYMK

OnCTaHUMOHHOE YTeHMe NneKLmm
https://edu.vsu.ru/course/view.php?id=2097

OnCTaHUMOHHOE YTeHMe NneKkLmm
https://edu.vsu.ru/course/view.php?id=2097

ONCTaHUMOHHOE YTeHMe NeKunum
https://edu.vsu.ru/course/view.php?id=2097

[NCTaHUNOHHOE YTEHNE NEKLN
https://edu.vsu.ru/course/view.php?id=2097



n/n

16

17

18

19

HanmeHoBaHue
pasgena ANCUUNANHb

OpraHusaums namMaTu
CUCTEM U3
KOMIOHEHTOB
BbICOKOW CTEMNEHM
FOTOBHOCTMW:
MeXaHU3Mb
obecneyeHus
KOrepeHTHOCTU
HaHHbIX.

KoMmmMmyTaTopbl
BbIMNC/INTESIbHbIX
cucTeM.

CTaHpapThl Ha
peann3aumnm
KOMMYHNKaLIMOHHON
cpenbl.

OpraHuzaumns
napananenbHoro
BbIMNC/INTENIBHOMO
npoLecca Ha
JIOKaJIbHOW CeTu
nepcoHasibHbIX
KOMMbIOTEPOB,
JIOFYeCcKu
CTPYKTYPUPOBAHHOW
KaK aCMHXPOHHas
BbIYUCANTENbHAA
cucTema ¢
pacnpeneneHHon
NaMsThblo
nocpeacTBOM MakeTa
MPICH.

ConepxaHue pasgena
ONCUMMNANHBI

OpraHusauus naMmaTu:
ABHbIA N HESBHbIN
MexaHn3Mbl obecneyeHns
KOrepeHTHOCTUN AaHHbIX,
anroputm MESI
annapaTHoro obecnevyeHus
KOrepeHTHOCTM B
cMcTemax c pasgensemon
NaMaTblo, aNropuTMbl A5
CUCTEM C pacnpeneneHHon
namaTblo.

MpoCTble KOMMYTaTOPbI C
BPEMEHHbIM 1
NPOCTPaHCTBEHHbIM
pa3sfeneHnem, CoOCTaBHble
KOMMYTaTopbl
6nokupytouime, ¢
MHO>XeCTBEHHbIMU My TAMU,
nepecTpavBaeMble,
Hebnokupytowme.

OCHOBHble 0COBeHHOCTM
CTaHZapPTHbIX peanusauunn
KOMMYHUWKaLMOHHOM
cpegnbl: SCI, MYRINET,
Raceway, SRC, Memory
Channel.

3HaKOMCTBO C COCTaBOM
naketa MPICH
(peanusauun cTaHpapTa
MPI). N3y4yeHne
ocobeHHoCTen cbopku
napaniensHoro
NPUNOXXEHUS Ha NpuMepe
TEeCTOBOro NpoekTa u3
COCTaBa MOCTaBKM.
Peanunsauns TecToBOro
npuioxxeHusa. Nsyvexne
nporpaMMmbl-3arpy34ymKka
napannenbHbIX
NPUI0XKEHUNA.

Peanusauus pasgena guCUUnInHbI C
MOMOLLIbIO OHNaMH-Kypca, IYMK

OnCTaHUMOHHOE YTeHMe NneKLmm
https://edu.vsu.ru/course/view.php?id=2097

OMCTaHUMOHHOE YTeHMe NeKunm
https://edu.vsu.ru/course/view.php?id=2097

ANCTaHUMOHHOE YTeHMe NeKLunum
https://edu.vsu.ru/course/view.php?id=2097

onemeHT "KHura": pykoBoACTBO Mo
ycTaHoBke MPICH. KOHTpONb: 3n1eMeHT
"3agaHune".
https://edu.vsu.ru/course/view.php?id=2097



n/n

20

21

HanmeHoBaHue
pasgena ANCUUNANHb

MeToAbl opraHu3aLum
MeXXMNpPOoLEeCCOPHOro
obmeHa
coobLieHmammn Tnna
"ToYyka-To4ka" u
npocTenwmne
hyHKUMN
KONNEKTUBHOIO
obMeHa B CTaHOapTe
MPI.

Mpuembl
MeXXMNpPoLEeCCOPHON
nepegayn
CTPYKTYPUPOBAHHbIX
JaHHbIX C
npeobpasoBaHneM B
CTaHZapTe MPI.

ConepxaHue pasgena
ONCUMMNANHBI

JlabopaTopHas paboTa Nel.

PaspaboTka
napannesibHoro
anroputma
NpuUbNXKEHHOr0 pacyeTa
psaa, 6eckoHeyHoro
NpOoV3BEeAEHUS NN
nUHTerpana (B
3aBUCUMOCTY OT
NHANBNAYANbHOIO
3aflaHuns), NOCTPOEHMe
COOTBETCTBYIOLLEr0
MHGOpPMaLIMOHHOIo rpada
1 peanusauus B Buae
napaniensHoro
NPUN0XKEHUS C
1NCNosb30BaHNEM METOA0B
opraHm3auum
MeXMpPOoLEeCCOPHOro
obmeHa coobLieHnaMun
Tuna "To4YKa-To4ka" n
NPoCTenwnx QyHKLUN
KONNEKTMBHOIro obmeHa.

JNlabopaTopHas paboTa Ne2.

Peann3auusi NpuaoXKeHus
nyTem onuncaHus wabnoHa
AN onpeaeneHHoro
npeobpa3oBaHus
CTPYKTYpbI (BEKTOPA,
MaTpuubl Unn ap., B
COOTBETCTBUN C
WUHANBMOYANbHbBIM
3aaHNEM) 1 MPUMEHEHUS
€ro npu nepepaye
coobuieHus.

Peanusauus pasgena guCUUnInHbI C
MOMOLLIbIO OHNaMH-Kypca, IYMK

SnemeHT "KHura": pykoBoACTBO MO
yctaHoBke MPICH. KOHTpO/b: 31eMeHT
"3agaHue".
https://edu.vsu.ru/course/view.php?id=2097

onemeHT "KHura": pykoBoACTBO Mo
peanv3auuny napanaiesibHoOro anropuTMa.
KOHTpO/b: 3/1eMeHT "3afaHune".
https://edu.vsu.ru/course/view.php?id=2097



n/n

22

23

HanmeHoBaHue
pasgena ANCUUNANHb

CraHpapTHble MP
pyHKLMN
KOJINEKTUBHOIO
obMeHa fAaHHbIMK
npoLLeccos.

Vicnonb3oBaHune
pacnpeneneHHbIX
onepauun ctaHgapTa
MPI.

ConepxaHue pasgena
ONCUMMNANHBI

JlabopaTopHas paboTa Ne3.
/3yyeHune cTaHOapPTHbIX
MPI byHKLLMIA
KOJIIEKTUBHOro obmeHa
Jl@aHHbIMI NMPOLIECCOB 1
npuMeHeHne
onpeneneHHbIX U3 HUX Npwu
peanunsaunm
COOTBETCTBYIOLLETO
napasienbHoro
anropuTMa (CornacHo
UHANBUOYANbHOMY
3a[aHuto).

JlabopaTopHas paboTa Ne4.
3y4eHve npuHUMNOB
OencTBuns
pacnpeaeneHHbIX
onepauun ctaHgapta MPIL.
Peanuzauuns
napanienbHoro
NpPUNOXeHus (B
COOTBETCTBUM C
WUHAMBMOYaNbHbIM
3aflaHMEM), OCHOBAHHOI0
Ha WX NCMOJIb30BaAHUN.

13.2. Tembl (pa3pensl) AUCLUNNHBI U BUObI 3QHATUMA

Ne
n/n

HanmeHoOBaHMe TeMbI JIeKLMOHHbIe

(pa3zpena) 3aHATUA 3aHATUA

NHpopMaLMOHHBI 1
rpad, Kak cpencTeo
npencTaBneHuns
napanesbHbIX
anropuTMOB.

MNpoussoguTensHocTs 1
1 BbICTPOLENCTBYE
cmuctem 0bpaboTku
OaHHbIX.

TeopeTnyeckui 1
aHasn3
npon3BoANTESIbHOCTN.

MpakTnyeckme

Peanusauus pasgena guCUUnInHbI C
MOMOLLIbIO OHNaMH-Kypca, IYMK

SnemeHT "KHura": pykoBoACTBO MO
peanunsaLmun napaniesibHoro anropuTMa.
KOHTpOJIb: aneMeHT "3agaHune".
https://edu.vsu.ru/course/view.php?id=2097

dnemeHT "KHura": pykoBoACTBO MO
peanunsaLmmn napaniesibHoro anropuTMa.
KOHTpOJIb: aneMeHT "3agaHune".
https://edu.vsu.ru/course/view.php?id=2097

NabopaTopHble CamocToaTenbHas Bcero

3aHAaTUA paboTa
3 4
3 4
3 4



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 1
METO0/40B
O0EeKOMMO3ULLNN.

YncneHHas 2
YCTONYNBOCTb
napanfienbHbIX
ANropuTMOB.

Jennoku 1 MMBIOKN 2
npy NapannenbHbIX
BbIYMCSIEHUSX.

CpepncTBa 3aWwnTbl OT 2
Le[/10KOB.

[Jennokn B 1
KOMMYHUKaLMOHHbIX
cpenax.

Mopcuctema 2
KOMMYyTaLun
napanfienbHbIX
BbIYNCNTENbHbIX
CUCTEM.

MpakTuyeckune
3aHATMA

NabopaTopHble
3aHATUA

CamocToaTenbHan
paboTa

3

Bcero



n/n

15

16

17

18

19

HanmeHoBaHne TeMbl  JIEKLIMOHHbIE
(paspena) 3aHATMA

DNEeMEHTHI 1
APXNTEKTYPbI
napanesbHbIX

CUCTEM U3

KOMMOHEHTOB

BbICOKOW CTeNneHn
FOTOBHOCTMW.

OpraHusauns namatun 1
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

NabopaTopHble
3aHATUA

CamocToaTenbHan
paboTa

3

Bcero



Ne HanmMmeHOBaHMe TeMbI JNlekunoHHble  lMpakTuydeckne JlabopaTopHble CamocToaTenbHas Bcero

n/n (pasgena) 3aHATMA 3aHATMA 3aHATMA paboTa
20 MeToAbl opraHm3sauun 4 5 9
MeXMPOLLECCOPHOro

obmeHa coobLeHnsMn
TuUNa "To4yka-Touka" n
npocrtenwne

pyHKLNN
KOJUIEKTUBHOIO
obmeHa B cTaHfapTe
MPI.

21  T[puemsl 4 5 9
MeXMpPOoLeCcCoOpHON
nepenayu
CTPYKTYPUPOBAHHbIX
JaHHbIX C
npeobpa3oBaHneM B
CTaHOoapTe MPI.

22  CraHpapTHble MPI 4 5 9

pyHKLNN
KOJIIEKTUBHOIO
obmeHa gaHHbIMU
MpOLLeCccoB.

23 Wcnonb3oBaHue 4 5 9
pacnpeneneHHbIx
onepauun ctaHgapTa
MPI.

28 0 28 88 144

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 McToYHMK

1 http://www.lib.vsu.ru 3HB BI'Y
2 https://edu.vsu.ru Obpa3oBaTenbHbIN NOPTan "INEKTPOHHbIA YHUBEpPCMTET BIY"
3 https://e.lanbook.com 3B6C "JlaHb"

16. NMepeuyeHb yuebHO-MeTOAUYECKOrO obecneyeHUs OJiI8 CAaMOCTOATEsNIbHOW paboThbl



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 MNK-1 MK-1.1 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 MK-1 MK-1.2 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-1 MK-1.3 KoMnnekT
MeToa0B Aekomno3numn. CtaHgapTHble MPI 3a4ay Ne3
(DYHKLMM KONNEKTMBHOr0 obMeHa AaHHbIMK KomnnekT
npotieccos. Micnonb3oBaHne TecToB Ne2

pacnpefeneHHbIX onepauunn ctaHgapta MPI.

MpoMeXXyTo4YHas aTTecTaums

dopMa KOHTPOSIA - 3a4€T C OLEHKOM

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.

& 1 1
= [T
E] (2n-1)2n(2n+1) 1Ty

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

NHovBuayanbHoe 3agaHue Ne2 MapannensHoe NpUoXKeHne 4Jis CTPYKTYPHOro npeobpa3oBaHns faHHbIX.
OcHOBHas uesib - 0OCBOeHne MexXxaH3MOB OMMCaHUA N NCNOJIb30BaHNA cobcTBeHHbIX TMNoB MPI. OLLeHKa
«3a4TeHO» BbICTaBNdAeTCA, eCJin pa3pa6OTaHHaﬂ corslaCHo nHonBMAyaJibHOMY 3a4aHUIO MporpamMmma
BbIMOJIHAET HeO6XOﬂ,|/|Mb|e }J,eIZCTBVlﬂ no I'Ipe06pa308aH|/Ho OOHOMEPHOIo MacCmBa WUJIN ):l,ByMepHOI7I
MaTPULbI C MPUMEHEHNEM MexaHW3Ma onucaTenein Tunos MPI; 0co6o NpUBETCTBYETCS paLoHaabHOe
NCroJsib30BaHME nepapxmm TUnos. I'IpI/IMep BaphaHTa NHOAWBWAYaJIbHOIO 3a4aHNA N3 KOMMJIEKTa 3ada4d
Ne2:

Co3paiiTe onucaTeNb TMa U UCMOJb3YIATE €ro Npu nepeaaye AaHHbIX B KayecTse WwabnoHa ons
cneaytolero npeobpasoBaHus: Npy Nepeaaye CTPoKM Ay6anpyoTcs nociefoBaTesbHble Tpradbl
CYMBOJIOB.

abcdef-abcabcdefdef
MpenBapuTenbHo nlyvnTte: Type_vector, Type_indexed, Type_commit, Type_free.

NHaveuayanbHoe 3afaHune Ne3 MapannenbHas BbIYUCAUTENbHAS Npoueaypa C UCMNOoNb30BaHNEM
MEXaHW3MOB KOJIJIEKTUBHOIO B3aMOAENCTBISA npoLieccoB. OCHOBHas Liesb - 0CBOEHMe Ccnocobos
pacrnapaniesmBaHns anropuTMoB L5 UCMNOJb30BAHUS MHCTPYMEHTOB peasiin3aumnmn KoNneKTUBHOMO
obMeHa AaHHbIMK U KONNEKTUBHBIX onepaunin MPI. OueHKa «3a4TeHO» BbICTaBASIETCS, eCn
pa3paboTaHHas COrnacHO MHAMBUAYASbHOMY 3alaHNI0 MPOrpaMMa BbINoSHAET HeobXoauMble
BbIYWMCIEHUS HAL 3/1EMEHTAMU MacCMBa C MPUMEHEHNEM YKa3aHHbIX MEXaHW3MOB KOJIJIEKTUBHOIO
B3anUMOAeNCcTBMS npoueccoB MPI; NpyBeTCTBYeTCS peannsaumns nporpamMmmsl, MacTabupyemon Ha
KOJIN4eCTBO npoLieccos. MpuMep BapuaHTa UHAVBUAYANbHOMO 3a4aHNs U3 KOMMIeKTa 3aay Ne3:

Ncnonb3yiiTe yHKLUMN KONNEKTUBHOMO 0OMEHa AaHHBIMMW C LieSIblo pacnpeaeneHns Harpy3kn Mexay
npoLeccammn Npu peLleHnmn cnepytoLwein 3agadv: HanTn BCe 31eMEHTbI 04HOMEPHOr0 MacCUBa
NPOM3BOJILHOM ANUHBI, UMEIOLLME 3aAaHHOE 3HAYEHME.

MpenBapuTensHo nsydute: Gather[v], Scatter[v], Allgather[v], Alltoall[v].

N peleHns cneayowen 3afadn peannsynTe napaaiesbHblil anropuT™, UCMOJb3Y 0L
pacnpegenieHHble onepawmmn, BO3MOXKHO, B CONETAHNMN C PYHKLMUAMU KONNEKTUBHOrO 06MeHa AaHHbIMU:
HATVN MaKCUMabHbIA 3NEMEHT B KaXK[10/ CTPOKE BYMEPHON MaTpuULbl. Pe3ysibTaToM A0/IKEH bbiTh
BEKTOP COOTBETCTBYIOLLEN AJMHBbI.

MpenBapuTensHO nsyynTe yHKumMm Reduce, Allreduce, Reduce_scatter, Scan n npegonpefefieHHble
onucaTenn KoNNekTUBHbIX onepauunn (MAX, MIN, SUM, PROD n 1.4.).

20.1.2. TecTOBbIE 3apaHUA

Mpy NOMOLLM CNeunanbHOro KOMMAeKTa NporpamMM-reHepaTopos obyyaemble Noay4YaloT NHAMBULYANbHbIE
3a[laHus, KOTopble NpeAHa3HaYeHbl 418 LONOJHUTENBHOr0 KOHTPOS yCBOeHMs pa3aena Ne 7
ANCUMNAVHBI. 3anyCTUB NporpamMMy-reHepaTop, CTYAEHT NoayvyaeT UHAMBUAYaANbHOE 3ajaHue,
Hanpumep, clieflyoLlero COAep>XKaHNs: «BbIMUCaTb Pe3y/bTaT NoLIAroBOro BbIMOJHEHUS CUCTOIMYECKOTO



aNropMTMa peLleHns CMCTEMbl JIMHENHbIX YPABHEHUN» C KOHKPETHBLIMU YNCNOBLIMU 3HAYEHUAMM,
reHepupyembiMi clyYaHbiM 06pa3oM. [JONONHUTENbHO BbIAAETCA KOHEYHbIN pe3ynbTaT BblYUCAEHWIA, NO
KOTOpPOMY 06yYaeMblil CMOXKET OCYLLECTBUTbL CAaMOKOHTPOJIb NPW peLleHnn 3aaayn. NMpumepHas CTPYKTypa
3aflaHns 4Na NMCbMEHHON caMoCcToAaTeIbHOM paboThi:

leHepaTop 3agaHUN Nel CUCTONNYECKUA @NrOPUTM MAaTPUYHOr0 YMHOXEHUSA. OLeHKa «3a4TeHo»
BbICTaBJIAETCA, €C/IM NUCbMeHHas paboTa BbINOJIHEHA COrlacHO CreHepupoOBaHHOMY UHANBUAYANbHOMY
3a0aHuto, NpuBeAeHbl pe3ybTaThbl BbIYUCIEHUN Ha KaXKAO0M Llare ajiropuTMa, a KOHeYHbIN pe3yibTaT
COBMaJ C 4ONYCTUMOWN TOYHOCTbIO C BbIYMCNEHHBIM Ha 3Tane reHepaunm 3agaHns NpoBepoYHbIM
pe3ynbTaToM;

'eHepaTOp 3afaHnin Ne2 CUCTONNYECKINIA aJITOPUTM peLleHna CUCTEMBI JINHENHbIX anre6pa|/|-|eCK|/|x
ypaBHEHVII7I . OLleHKa «3a4TeHO» BbICTABNSAETCSH, €C/IN MUCbMEHHas pa60Ta BbIMOJIHEHa COrnacHoO
CreHepnpoBaHHOMY nHAnNBMAYaJibHOMY 3adaHWIO, MPUBEOEHBLI PE3YJIbTAThbI BbIYMCJIEHN Ha Ka)XA0M Luare
aJlropnTMa, a KOHEYHbIN pe3ynbTaT coBnan C ,EI,OI'IyCTVIMOI7I TOYHOCTbIO C BbIHNCJ/IEHHBIM Ha 3Tane
reHepaunn 3agaHma rnpoBepo4YHbIM PE3YJIbTATOM.

20.1.3. OnucaHue TexXHOJIOrMu npoBeneHus

TekyLlas aTTecTauus NPOBOAUTCS B COOTBETCTBUM C MONOXKEHNEM O TEKYLLEH aTTecTaunmn 06y4aroLLmxcs
Mo NporpaMmam Bbicllero 06pa3oBaHns BopoHeXXCKOro rocyiapCTBEHHOMO YHUBEPCUTETa. TekyLlas
aTTecTaums NpoBoAMTCA B (hopMax: YCTHOro onpoca (MHAWBMAYabHbIA onpoc, poHTanbHas becena);
3aWwunThl NabopaTopHbIX PaboT; a TakxXe ABYX CaMOCTOATENbHbIX MUCbMEHHbLIX PAaboT Mo aBTOMaTUYECKK
CreHepupoBaHHbLIM 3alaHNSM NPW NOMOLLM CrEeLMaibHOro KOMMIEKTa NPOrpaMM-reHepaTopoB
VHAMBUAYaNbHbIX 3alaHWI, KOTOpble NpeAHa3HaYeHbl 418 LONOJHUTENbHOrO KOHTPOIS YCBOEHMS
obyyaeMbiMu pasgena Ne 7 AMCUMNAUHDBL. 3anyCcTWUB NPOrpaMMy-reHepaTop, CTYAEHT nofyvaeT
VHAVBMAYaANbHOE 3aflaHue, HanpruMep, CefyIoWero CoLepXXaHns: «BbINMCaTb Pe3ybTaT NnoLlaroBoro
BbIMNOJIHEHWS CUCTOIMYECKOMO aIFOPUTMA PeLLEHNs CUCTEMbI IMHENHBIX YPAaBHEHWN» C KOHKPETHLIMU
YMCNOBLIMU 3HAYEHUSAMM, TEHEPMPYEMBIMU ClTyYaliHbIM 06pa3oM. Mpy OLEHUBAHNMN Pe3yNbTaToB YCTHOrO
onpoca 1 3aWunTbl 1abopaTopHbIX PaboT NCMONb3yeTCs KaYeCTBEHHas LKafa oueHoK. OueHMBaHue
pe3ybTaToOB BbIMNOJIHEHNS NMUCbMEHHbIX CAaMOCTOATENbHLIX PaboT NpeanonaraeT UCMob30BaHNe
KOJIMYECTBEHHON LLUKabI.

20.1.4. TpeboBaHMUA K BbINOJIHEHUIO 3a4aHNIA (MM LLUKAsNbl U KPUTEPUU OLLEHUBAHUA)

KoHKpeTHble TpeboBaHUS K BbIMOJHEHWIO KaXXA0r0 MPaKTUYeCKOoro 3ajaHus nsnoxexsl 8 n.20.1.1.
TpeboBaHMS K BbIMOSHEHNIO MNCbMEHHBIX CAMOCTOSTE/IbHbIX PABOT MO TECTOBLIM 3aJaHNAM U3/I0XKEHbI B
n.20.1.2. [ns oueHnBaHMS KayeCTBa BbINOJHEHWNSA 3aaHNA UCMONb3yeTcs 4-6annbHas Wwana: «0TANYHO»,
«XOPOLLUO», «y[JOBJETBOPUTENbHO», «HEYIOBJIETBOPUTENLHO.

MpuBenéHHble HMXKe 3a4aHUA PeKOMEHAYeTCA UCNOoJIb30BaTh NPU NpoBeAeHUMU
OMArHoCTM4Yeckux paboT And OLueHKM OCTAaTOYHbIX 3HAHUW NO AUCLUNIIMHE

1) TecTOoBble 3agaHusa - 1 6ann

1. Kakne onepaunn B MoOesin napasyiesibHbIX BbIHYWCJIEHNIA MOryT BbINOJIHATbLCA napanneano?

a. CMeXHble B MH(hOPMaLIMOHHOM rpade

b. Cesi3aHHble NyTeM B MH(OPMALIMOHHOM rpade

C. He cBfi3aHHbIe NyTeM B UH(OPMaLIMOHHOM rpade
d. He cMexHble B MH(OpMaLNOHHOM rpade

2. bes Hannunsa Kakon(nx) pyHKLUKU(A) He BO3MOXXHa paboTa nobon MPI nporpamMmmsl?

a. MPI_Barrier( )
b. MPI_Finalize( )



¢. MPI_Comm_rank( )
d. MPI_Init()

e. MPI_Comm_size( )
f. MPI_Reduce( )

3. Y10 BX0AMT B peanusauuio MPI (2 BapnaHTa)?

a. fA3blK MpOrpaMMmpoBaHms

b. Habop ynpaBnstooLnx KOMMeHTapues

c. bubnnoteka, comepxxawas pyHkunn MPI
d. VcnonHdowan cmctema

4. YTO Takoe yCKOopeHue rnapassiesnbHon nporpaMmbl?

a. OTHoweHne BpeMeHn paboTbl NapainenbHON NPorpaMMbl K BpeMeHu paboTbl Nocaef0BaTeIbHOM
nporpamMmmsl

b. OTHoweHne BpeMeHn paboTbl NOCNen0BaTENLHOW NPOrpPaMMbl KO BpeMeHn paboTbl NapaniensHon
nporpamMmmsl

¢. OTHoweHwue BpeMeHn paboTbl CaMOro MeAeHHOro fnpoLecca Kk BpeMeHu paboTbl camoro bbICTporo

d. OTHoLweHne BpemMeHn paboTkl camoro BeICTPOro npouecca K BpeMeHn paboTbl CaMoOro MeaIeHHOr 0

5. K Kakoil MOAeNn NporpaMMMpoBaHns 0THOCMTCS MOZeNb, B KOTOPOW BCE UCMOJIHUTENM
(noToKM/NpoLeccopbl) 3anyckatoT 04HY NPOrpamMmMy, a pasfesieHne Normk Mexay HUMM OCHOBAHO Ha
YHUKa/bHbIX NAEHTUHONKATOPaX NCNONHUTENEN?

MPI

Loop Parallelism

SPMD

Master/Worker

e n oo

6. OcHOBHast 0cobeHHOCTb BaHbsAH-CeTU:

COCTOMUT M3 TPeX KackaoB NMpoCTbIX KOMMYTaTOPOB
COCTOMUT N3 KOMMYTaTOPOB 2 X 2

CYLLLeCTBYET TOJIbKO OAMH MYyTb OT KaXKA0ro BXoA4a K Ka)AoMy BbIXO4Y
CYLLeCTBYeT Kak MUHMMYM [iBa MyTW OT Ka)XA0ro BX0A4a K KaXKLAOMY BbIxoLy

e n oo

7. YTo Takoe KoHBenepmusaums?

a. icnonHeHne HeCKONbKUX KOMaHA 04HOBPEMEHHO

b. MapannenbHoe BbIMOJHEHNE PA3/INYHbIX YacTeN KOMaHA,
¢. CoxpaHeHune aaHHbIX B CBEPXOLICTPOV NaMATH

d. ObpaboTka gaHHbIX 60sbLLIOIO pa3Mepa

8. Kakyto cTpaTerumto ncnonb3oBaHnsa namaTu npegnonaraet MPI?

a. Paspensemyio

b. PacnpeneneHHyto
C. YOaneHHyo

d. JlokanbHyto

9. YKaxuTe a/ieMeHTapHble onepaunmn, Ha KOTopbIX 0CHOBaH 0bMeH nHgopmaumen B MPI.

a. MNpuem n nepenaya coobleHMA

b. YaoaneHHbIn BbI30B NpoLeayp

¢. ObpauieHne K obnacTy obLLen NamMsATbIO
d. YTeHue n 3anmcb ceMacopos

10. Kak Ha3blBaeTCa YHUKaNbHbIA HOMep npolecca B MPI?



MNMopsgok

PaHr
NoeHTnurkaTop
CteneHb

e n oo

OTBeThl Ha BON POCbl

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

2) 3apaHuA C KOPOTKMM OTBETOM - 2 Banna

11. B Bawei nporpaMme gons nocaenoBaTesbHbIX ornepaunii pasHa 0,4. Kakoe yCKOpeHue cornacHo
3aKOoHYy AMAana Bbl nony4ynTe Ha KoMnbloTepe ¢ 4 npoueccopamm? OTBET OKPYIrANTb A0 COThIX.

12. KOMMYHUKaLNOHHbIM CEeTN MMEHYETCS MaKCUMasbHbIN NyTb MeXAy MobbiMy ABYMS y31aMU.
Brnnwmnte HepocTatoLee C10BO

13. bubnnoTteka hyHKLMIA, obecneynBatoLLias B3auMoaeNCTBME NapafieNbHbIX NPOLECCOB C MOMOLL b
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 pa3BepHyTbIM OTBETOM - 3 Ganna

14, OnuwmnTe 0CoBEHHOCTY CUCTONIMYECKIX aNIrOPUTMOB W MPUHLIMAMbBI MOCTPOEHNS CUCTONNYECKUX
BBIYUCAUTENbHBIX CTPYKTYP.

OTBeThl Ha BON POCbI

Homep Bonpoca

OTBeT (bykBa)

14,

CoBMeLaloT CBONCTBa KOHBENEPHOW 1 MaTpUyHOM 06paboTku: BCe CTaann
06paboTKM Ka)kAoro 3fleMeHTa AaHHbIX BbIMONHAOTCA 6e3 obpalleHuns K naMaTu -
BHYTPU MaTpPWLLbl OAHOTUMHBLIX MPOLECCOPOB C PErYNAPHBLIMU CBSA3SMMU.
Mpoueccopbl, 06MeHMBaACh 31EMEHTAMM N MPOMEXYTOYHLIMN pe3yNbTaTaMm
0bpaboTkun, 06pa3yoT NapannenbHbie KOHBENEpPbI, MO KOTOPbIM MPOABUIAOTCS
NOTOKM ONepaHaoB.

KpuTtepun oLeHnBaHuA LLIkana oueHoK

Obyyatowminca npuBoanT nosiHoe 1 6e3owmboyHoe onmcaHue ocobeHHocTen | 3 banna

CNCTOJINHECKNX aJITOPUTMOB, rNnepevncndeT OCHOBHbIE MPUHLWIMBI
NOCTPOEHNA CNCTOTNHECKUX BblYUCAUTENEN.

ObyuyatoLLMincs NPUBOANT ONMUCaHNE 0CODEHHOCTEN CUCTONNYECKIMX 2 banna

aJlIroOpnUTMOB, B KOTOPOM AonyLleHbl He3Ha4YnTeibHble HETOYHOCTW, N BEPHO
onpenendaeT OCHOBHbIE MNMpenMyLlecTBa X MPUMEHEHNA.

MpencTaB/IeHO CZIOBECHOE OMMCaHMe naen CMcTomyeckon obpaboTkuy, 1 6ann

NPaBUJIbHO OTPaXKatolllee OCHOBHYIO 4aCTb ee 0COOEHHOCTEN.

B npeacTaBNEHHOM O0TBETE HEe PACKPbITbl 0COBEHHOCTU CUCTONNYECKON 0 6annos

06p360TKVI, He OonMhCaHbl NPUHUWMNbBI MOCTPOEHUA CUCTOJINHECKUX MaTPWL,.

15. CchopmynnpyinTte 3akoH AMaana. MNponaalocTpupynTe YUCAEHHbIMY MPUMEpPaMn Haanymne orpaHuyeHni
pOCTa YCKOPEHUs rnapafienbHOro aJiroputMa C yBesivdeHneM KoJIn4eCcTBa BblYUCIUTENEN.




OTBeTbl Ha BONPOChHI

Homep Bonpoca OTBeT (bykBa)

15. YckopeHue 3a cYeT pacrnapasnsienmBaHns, CornacHo 3akoHy AMaana, 3aBUCUT OT S -
J0N1 NnocaenoBaTe/bHbIX onepaumnin B obuiem obbeme Bolducnennin: 1 /(s + (1-
s)/N), rae N - KonmM4ecTBo BblYuCcAnTeNen. Takum obpa3om, HEOrPaHUYEHHbIA POCT
YCKOPEHUS C YBENNYEHNEM KOMYECTBA NPOLIECCOPOB HEBO3MOXKEH.

Kputepun oLleHnBaHUA LLIkana oueHoK

Obyuvatowmincs NnpuBOANT BbiBOA (DOPMYJbl 3aKOHa AMAana, a Takxe 3 6anna

NNNOCTPATUBHbLIE YNCEHHbIE MPUMEpPLI C €€ UCMO0JIb30BaHNEM, COrlacHO

3aQaHuio.

Obyyatowmnca NnpuBoANT BbIBOA HOPMYJbl 3aKOHa AMAana, B KOTOPOM 2 6anna

A0MYyLLEeHbl HE3HAYNTENbHbIE HETOYHOCTH, HE BAMSIOLLME HA OCHOBHOM
pe3ynbTaT - OrpaHnYyeHne pocTa NPON3BOANTENIbHOCTY BbIYNCIEHNIA,

MpencTaBfieHa BEpHas C/IOBECHAA (hOPMYJSIMPOBKa 3aKoHa AMAaana, He 1 6ann

noaTeepXmneHHaa YNCNeHHbIMU nNpuMepamMn.

B npeAcTaB/iieHHOM OTBETE He pacKpbliTa CyTb 3aKOHa AMAana, nnbo BbIBOL 0 6annos

hopmynbl cogepxunT rpybeie ownbku.

16. V13noxuTte npuHUMNbI Knaccudpukaumm apxmtektyp OnnHHa. MNepevncanTe 4 0CHOBHbIX KJlacca, a
TaKXXe MoAKiacchl, pacluvpuBLIne KacCurKaumio ¢ y4eTom cnocoba opraHnsaumnm namsaTu.

OTBeTbl Ha BOMPOChHI

Homep Bonpoca

OTBeT (bykBa)

16.

Knaccugpumkaums OnanHHa OCHOBaHa Ha MOHATUAX «MOTOKa KOMaHO» U «MOTOKa
OaHHbIX» N MPOM3BOAUTCA NO NMPU3HaKaM Haan4yms napaniesnsma B 3TUX
«MoToKax». PaclumpeHmne Knaccmgukaumm Ncnonb3yeT KpUTepPUn Hannymns B
ApPXUTEKTYpPE pa3fensieMon nan pacnpeneneHHon namsaTu.

Kputepun oLleHnBaHUA LLIkana oueHoK




Obyyatowminca npueoanT nonHoe n 6esownboyHoe onmcaHne NPUHLMNOB 3 6anna
KnaccuurKkaunm apxnutekTyp ®anHHa, NepevyncnseT 0CHOBHbIE KNaCChl U
NOLKNACChl apXMTEKTYP.

ObyyaloLMNCcs NPUBOAMT ONUCAHME NPUHLMUMOB KAacCudrKaLum 2 6anna
apxuTekTyp ®NMHHA, B KOTOPOM AOMNYLEHbl HE3HAYUTENbHbIE HETOYHOCTM,
He BAMSIOWME Ha pe3yNibTaTbl KaccudrKaumum napannienbHbix
BbIYUCSIUTENbHBIX CUCTEM,

MpeacTaBfieHa BepHas CIOBECHas (hOPMYIMPOBKA MOHATUI «MOTOKA 1 6ann
KOMaHA» W «MOTOKa AaHHbIX», HO MepeYncieHbl He Bce Knaccbl ®anHHa.

B npefCTaBNEHHOM OTBETE HET YNOMUHAHNS O «MOTOKE KOMaHL» UK 0 6annos
«MOTOKE AaHHbIX», MO0 He pacKpbiTa CYyTb NPUMEHEHUS 3TUX NOHATWIA ANs
NOCTPOEHNSA KNaccuduKaLuu.

20.2 MpoMeXxyTouyHasa aTrecTaums

MpoMeXxyToYHasa aTTecTaums no ANCLUMNINHE OCYLLECTBNISETCS C NOMOLLbIO CIeAYOWNX OLEHOYHbIX
CpeacTs.

20.2.1. KoMnneKT 3agaHUi 011 KOHTPONbHbIX paboT

KaXAablil KOHTPOJIbHO-U3MepPUTENbHbIA MaTepuan Ass NPoBeAEHNS NPOMEXYTOYHON aTTecTauum
BKJIOYAET 3afa4y, TpebyoLyo peLleHns C MPYMEHEHNEM TEOPEeTUYECKIX CBEAEHUI OHOTO 13 pa3filesioB
KypCa AJsl KOHTPOJISt 3HAHWI B paMKaX OLLEHKW YPOBHS CDOPMUPOBAHHOCTY KOMMETEeHUMN. MpumMepsbl
KOHTPOJIbHO-U3MepUTENbHOr0 MaTepuana:

1. N306pa3unTe MHGOPMaLMOHHLIN rpad anropuTMa pacyeTa 3Ha4eHUs CTENEHHOro NoJiMHoMa. Hanuwure
«MPOrpaMmbl», peannsyroLLme 3ToT aJIFOPUTM Ha MaLUMHaX C yrpaBJieHWEM NMOTOKOM KOMaHA 1 C
yrnpasJieHVeM NOTOKOM [laHHbIX. PaccynTanTe KoappurLUNEHT YCKOPEHUA 3a CHeT pacnapayienimBaHnsa n
3(ppekTUBHOCTb pa3paboTaHHOro BamMu aaropmuTMa.

2. 1306pa3nTe TONOAOMrMN0 BbIYUCANTENBHON CETU C MOJIHOM TaCOBKOWM A9 16 31EMEHTOB U CXEMY ee
peasiv3aLnmn Ha areHTax ¢ y3namu SCI.

3. N306pa3nTe cxeMy COCTaBHOro KoMMyTaTopa Tuna «oMera» 9x16. MpounntocTpupynte paboTty
anropuTMa yrnpasiaeHns COeguHEeHNAMN B TaKOM KOMMYyTaTope. MOXXHO Jin MOCTPOUTL KOMMYTaTOp
[aHHOWN Pa3MepHOCTM Ha OCHOBE KaKUX-TMOO ApYrux NpsaMoyrosibHbIX KOMMYTaTOPOB, KpoMe
MNCNONb30BaHHbIX BaMn? MpeanoXXnTe CXeMy paclUMpeHns TONOA0Ornn NyTeMm 406aBNEHNS BHELLHErO
Kackafa oas nonyyeHuns cbanaHCMpoOBaHHOM CETU C MHOXXECTBEHHbIMU NyTAMU 6e3 n3MeHeHNs
Pa3MEepPHOCTU COCTABHOIr0 KOMMyTaTopa. KakoBO 3HavyeHme nokasaTens n3bbiTouHOCTH pa3paboTaHHON
BaMW CXembl?

4. N306pa3nTe NHMOPMaLMOHHLIN rpad 45 pacyeTa nojnHoMa 4-Tor CTeneHun rno cxeme MopHepa (c
BbIIBSIEHMEM HESABHOIro napannenunsmMa). Paccuntamre yckopeHume 1 3heKTUBHOCTb MOYHEeHHOr o
aJropuTMa, a Takxxe Ko3(puLUNEHT 3arpy3kun nNpoLeccopHbIX 3/1eMeHTOB.

5. MpoLeMOHCTPUPYINTE YACIEHHBIM MPUMEPOM PaboTy CUCTOIMYECKOrO aflrOpUTMa NOMNCKa BXOXAEHUS
3TaJIoHa B ABOVMYHYIO MOCNEN0BATEIbHOCTb. PaccunTaniTe CNOXKHOCTL U YCKOPEHME anropuTma.

6. M1306pasnTe NHOPMALMOHHBIV rpad aaropuTMa pacyeTa 3HAYEHMs ONpeaeSIEHHOro NHTerpana
METO[0M MPSMOYroNbHUKOB. MPOAEMOHCTPUPYIATE HAaKOMIEHME MOrPELIHOCTN BLIYUCIEHWI C NNaBatoLWen
3ansaToN (Y4ecTb MOrpeLHOCT HOPMaAU3aLMmn 1 JeHopManu3aumm). PaccumTanTe CpeaHiow
KBaApPaTMYECKYI MOrpellHOCTb pe3ysibTaTa pacyeTa no Bawemy anroputmy.
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7. B KOHTEKCTe anropmTMa baHKmpa NpoaHann3npynTe Kaxxaoe U3 npuBeaeHHbIX HUXe COCTOSHWIA. Ecnn
COCTOSIHME HAaLEeXHO, TO MOKaXKMTe Npu NoMoLLu rpaca pacnpeneneHuns pecypcoB, kakum obpasom MoryT
3aBEPLUNTLCS BCE MpoLLecchl. ECNM cocTosHNE HeHAAeXHO, MOKaXXMTe, KakuM 06pa3oM MoxeT

BO3HUKHYTb TYMUK.

CocTosHMe A

Mpouecc BbioeneHo MakcumanbHas
pecypcos noTpebHoCTb

1 2 6

2 4 7

3 5 6

4 0 2

Peseps 1

MpuMep ohopMiIeHNA KOHTPOJIbHO-U3MEPUTESIbHOrO MaTepuana:

CneunanbHOCTb KomnbloTepHad 6e30n0acHOCTb

CocTosiHMe b

MNpouecc

Pe3eps

BbioeneHo MakcumanbHas
pecypcos noTpebHOCTb
4 8
3 9
5 8
0 0

2

YTBEPXKIAIO

3aBefyoLwmin Kaghenpon
NH(OPMALIMOHHBIX CUCTEM

[.H. bopucos

MoANUCb, PacLUMppPoBKa MoaNNCu
14.10.2025

AvcumnnnHa MapannenbHble anropuTMbl 06paboTKM LaHHbIX
Kypc 4

®opma 0byyeHuns 04YHas

Bupg atTectaunn NpoMeXyTo4Has

Bna KOHTpONS AnddepeHUNPOBaHHbIN 3a4eT

KOHTpONIbHO-U3MepuTeNnbHbii MaTepuan Ne 1

lpuBeanTe NokasaTesbHble hparMeHTbl kKoga MPI-nporpaMmbl 4Jis pelleHns cnefyowmx 3anay.

1. Co3pnanTe onucaTeNlb TUMNA U UCMOMb3YATE ero Npu nepefaye LaHHbIX B KayecTBe WabnoHa Ans
cnepyouwero npeobpasoBaHns: nepefaBaemMas NociefoBaTeNbHOCTb (HOPMUPYETCS M3 CUMBOJIOB



NCXOOHOM CTPOKMN C YETHbIMU MOPSAKOBBLIMU HOMEpPaMM.
abcdef -> bdf

MPOKOMMEHTUPYNTE B KOLE MporpamMMbl MCNoJsib3oBaHue (yHkuuin Type vector, Type_indexed,
Type_commit, Type free.

2. Wcnonb3yinTe yHKLMN KONNEKTUBHOrO 0OMeHa laHHbIMUW C LIeJIblo pacnpefeneHuns Harpysku Mexay
npoueccaMy Mpu pelleHun cnepywllen 3agayn: HaWTU BCE 3IEMEHTbl 0JJHOMEPHOro MaccuBa
MPOM3BOJILHON ANNHLI, MMELWNE 3alaHHOE 3HAYeHNe.

NMPOKOMMEHTUPYITE B KOAE MPOrpaMmbl UcrnosibdoBaHue pyHkumin Gather[v], Scatter[v], Allgather[v],
Alltoall[v].

3. lna pelueHus cnepyouwen 3agavun peannsyinTe napannefibHblii aAropuTM, UCMONb3YHOLLNI
pacnpeneneHHble onepauumn, BO3MOXXHO, B CONETAHUN C PYHKLUSAMU KONNEKTUBHOTO 0OMeEHa AaHHbIMU:
HaWTU MaKCUMaJibHbIA 3NEMEHT B Ka)K[A0W CTPOKE ABYMEPHON MAaTPULbl. Pe3ynbTaToM [0JIKEH ObIThb
BEKTOP COOTBETCTBYIOLLEN ASINHBI.

MPOKOMMEHTUPYNTE B KOAe NporpamMmmel ncrnonb3osaHne gyHkuuin Reduce, Allreduce, Reduce_scatter,
Scan u npegonpeneneHHbIX onucaTenen KoanekTuBHbIx onepaunn (MAX, MIN, SUM, PROD v T.4.).

lpenopaBaTesb _B.B. ®epTuKoB _

20.2.2. OnucaHue TexXHONOrMm npoBeneHuns

MpoMeXXyTo4YHas aTTecTaums NPOBOAMTCS B COOTBETCTBUU C [10/10)KEHUEM O MPOMEXKYTOYHON aTTECTaLNM
obyyatoLLMXCs Mo NporpamMMam Bbicllero obpa3oBaHus. MpoMeXxxyToyHas aTTecTauns No MToram oCBoeHus
ANCUMNANHBI NPOBOANTCA B (hOPMe WTOrOoBOM KOHTPONbHON paboTbl M BKJOYaeT pelleHue
VWHOVBUAYANbHON 3a[@a4yM C MPUMEHEHNEM TEOPETUYECKUX CBEAEHMIA OHOIO U3 pa3fesnoB Kypca, 4To
Mo3BO/ISIET OLLEHUTb YPOBEHb MOJIYYEHHbIX 3HaHWUA. Mpu 3TOM NpennonaraeTcs, YTO OLEeHKa CTeneHun
CHhOPMUPOBAHHOCTY YMEHUIA N HAaBLIKOB BbIBOAUTCS MO pe3ysibTaTaM TEKYLLMX aTTecTaluii.

20.2.3. TpeboBaHUA K BbINOJIHEHUIO 3aAaHUMN, LLKaNbl U KPUTEPUU OLLEHUBAHUA
Mpwn oLeHMBaHNN UCMONbL3YeTCA CelytowWwas WKaa:

5 6annoB cTtaBMTCH, ecan obyvaloWwmMnca 4EMOHCTPMPYET NOJSIHOE COOTBETCTBME 3HAHUIN, YMEHWUA,
HaBbIKOB MpuBefeHHbIM B Tabnuuax nokasatenam, ceobogHO onepupyeT npuobpeTeHHbIMK
3HAHUAMW, YMEHNAMUN, MPUMEHSET WX NPU PELLEHUN NPaKTUYeCKnUX 3aday;

4 6anna CcTaBUTCS, ecan 06yYaloWNNCA OEMOHCTPUPYET COOTBETCTBME 3HAHUI, YMEHWIA, HAaBbIKOB
npuBeAeHHbIM B Tabsmuax NokasaTensaMm, HO AOMNYyCKaeT He3Ha4yuTesbHble OWNOKN, HETOYHOCTMH,
NCMbITbIBAET 3aTPYAHEHMNSA NPU PELLEHUN MPAKTUYECKNX 3a4ay;

3 6banna cTaBuTCA, ecnm obyyaoWwmncs 4EMOHCTPMPYET HEMOSIHOE COOTBETCTBUE 3HAHUN, YMEHUNA,
HaBbIKOB MpuBeAeHHbIM B Tabnuuax nokasaTensM, LOMyCKaeT 3Ha4yuTesbHble oWwnbKkn npu
peLleHnn NpakTUYeCKMX 3agay;

2 6banna cTaBUTCA, ecan 0byYvaloLNNCAa JEMOHCTPUPYET SBHOE HECOOTBETCTBME 3HAHUN, YMEHWUN,
HaBbIKOB NPUBEAEHHbLIM B TabnnLax nokasaTensam.

Mpw coade 3a4eTa C OLLEHKOW
OoLeHKa «0TJINYHO» - 5 Bannos
OLeHKa «xopoLo» - 4 banna
OLEHKa «y[0BNEeTBOPUTENBHO» - 3 Banna
OLleHKa «Heyao0BNeTBOPUTENLHO» - 2 Banna.

Insa oueHnBaHNA pe3ynbTaToB 06y‘-IeHVIF| Ha 3a4eTe C OLIEHKOMN NCNOJIb3YOTCA CieAYyOLWMNeE NMoKa3aTesNn:



1. 3HaHWe pPa3HOBMAHOCTEN apPXUTEKTYPHbIX PeleHnn U OCHOB aHajin3a MpPOU3BOAUTENIBHOCTM
napanenbHblX cMcTem 06paboTKM AaHHbIX, MPUHLAMOB UX Kaaccupukauum;

2. YMEeHMe NpUMeHATb NepevyncsieHHble CBefeHns a4 npakTU4eckon pa3paboTku peannsyowmnx
aJIrOPUTMbI NapasiesfibHblX apXUTEKTYPHbIX 3/1€eMEHTOB;

3. BNajeHne MHCTPYyMeHTaMu MouCKa B Pa3IMYHbIX UCTOYHMKAX UHGMOPMaLMN B U3yHaeMou
ANCUUMNANHON NpeaMeTHon obnactu;

4, 3HaHMWe CTaHLaApPTOB Ha CUCTEMbI MPOrpaMMNPOBaHNS ONS peannsauny napaniefbHbiX BbIYUCIEHUIA
1 annapaTypy KOMMNOHEHTOB BbIYUC/IUTESIbHbIX CUCTEM;

5. yMeHMe NPUMEHSTb NepeyncieHHble CBeAeHNs AN NpakTU4YecKkon pa3paboTKu anropuTMos;

6. BNageHve HaBblkaMu paboTbl C MPUMEHEHNEM MHTErPUPOBaHHBIX Cpel pa3paboTKn NPUIOXKEHN Ha
A3blke nporpamMmmuposaHna Cu (Microsoft Visual Studio);

7. 3HaHMe OCHOBHbIX MeTOA0B pa3paboTKu napansenbHbiX anropuTMoB, CNoCcoboB MX rpatnyeckoro
npeacTaBfieHns, NPUHLMMNOB MX Khaccupukauum n aHaamsa C MCNONb30BaHUEM TaKUX
XapakTepucTuK, Kak BUA napannennsma, CNOXHOCTb U YCKOPEHUe;

8. yMeHVe NpuMeHsATb NepeyncieHHble CBeLeHNa A9 NPaKTUYecKon pa3paboTKm aaropuTMoB;

9. BNafjeHne HaBblkamMun paboTbl C WNPOKO pacnpoCTpaHeHHbIM WHCTpyMmeHTapuem MPICH -
peanusaunen MPI (Message Passing Interface, cTaHfapTHOro uHTepdgenca npukaagHbiX
napaniesbHblX MPOrpamMMHbIX CPeACTB [LNA BbIYUCAUTENbHbIX CUCTEM C pacrnpenesieHHON
naMsTblo).

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

YpoBeHb chopMumpo-
Kputepun oLeHNBaHNS KOMMNETEHLNIA BaHHOCTW LLikana oueHoK
KOMMNEeTeHU M




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




