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®EJEPAJIbHOE FOCYJAPCTBEHHOE BIOJ)XETHOE O5PA30BATEJIbHOE YYPE)XXAEHUE
BbICLLUEIO OGPA30BAHUS
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(3.K. Anra3sunHos)
Kathenpa nHHOpPMaLMOHHbBIX CUCTEM
31.08.2018
PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHBI
61.B.[1B.07.02 MapannenbHble anroputMbl 06paboTkM AaHHbIX
1. Kon 1 HauMeHOBaHMe HanpaBJieHUA NOAroTOBKU/CNeLuasibHOCTHU:
09.03.02 NUHOOPMALIMOHHBIE CUCTEMbI M TEXHOJIOT I
2. Mpocdunb NnoAroToBKU/cNneLMann3aLma:

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

3. Keanudukauus (crteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyuyeHus:

Oy4Has

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

6. CocTaBuTenu nporpamMmmsl:

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

Hay4Ho-mMeToan4YeckuM coseToM OKH, npoTtokos HMC Ne6 oT 25.06.2018
8. Y4yeOHbIN ron:

2020-2021

CemecTtp(bl):

6

9.llenu u 3apa4m y4eOHON AUCLUNIUHDI:

hopmmpoBaHMe NpodeccnoHa bHbIX KoMneTeHunn byayuwnx 6akanaBpos B 061acT MHPOPMALMOHHbIX
CNCTEM N TEXHONOrniA Yyepes mnsyyvyeHne Hanbonee obWMX MPUHLUNOB NMOCTPOEHMS MapasifenbHbiX
aJIfOPUTMOB U CBA3aHHbLIX BOMPOCOB KJAaCCUPUKALUN X Peann3yoLnX napainefibHbiX BbIYUCINTENbHbIX
CUCTEM, NPaKTUYECKMUX MPUEMOB UX MPUMEHEHUS ANSA PELeHUs BblYUCAUTENbHbIX 3aja4y u npu
peanusauunmn napaanenbHbiX NPUIoKeHNn. B npouecce ocBoeHNS y4ebHbIX MaTepManoB CTYAEHT NONy4YuT
3HaHME OCHOBHbIX MeTOA0B pa3paboTKn NapanfnenbHbIX anropuTMOoB, X rpathnyeckoro npeacTaBieHmns,
MPUHLMMOB MX KNaCcCMPMKaLUM M aHanm3a C UCMOSb30BAaHUEM TaKMX XapaKTEPUCTUK, Kak BUA
napannennsMa, CJI0XKHOCTb U YCKOPEeHMWE; NpeLCcTaBleHne 0 Pa3HOBMAHOCTAX apXUTEKTYPHbIX peLleHnii 1
OCHOBax aHafM3a NpPoOU3BOAMTENILHOCTU COBPEMEHHbIX MapaffieNbHbiX CUCTEM 06paboOTKU AaHHbIX, O
NPUHLKMNAX UX Knaccudukaumm, 0 COBPEMEHHbIX CTaHAapTaX Ha CUCTEMbl MPOrpaMMMpPOBaHUA ONS



peanunsaunmn napaanefibHbiX BeIYUCAEHUI 1 annapaTypy KOMMOHEHTOB BbIHUCANTESIbHbIX CUCTEM; YMEHME
NPUMEHATb NepedYncieHHble CBeAeHNa AN NpakTUYecKon pa3paboTKn anropuTMoB 1 peanunsyoLwmnx nx
APXUTEKTYPHbIX 3JIEMEHTOB; HaBblK PaboTbl C LUIMPOKO PacNpOCTPaHEHHbIM NHCTpyMeHTapuem MPICH -
peanu3saunenn MPI (Message Passing Interface, cTaHOapTHOro nHTepdenca NnpukNagHbIX napassiesbHbIX
NPOrpaMMHbIX CPeLACTB OJ15 BblYUCAUTENBbHbIX CUCTEM C pacnpeneneHHON NaMsaThbio).

10. MecTo y4yebHOM AucuunamnHbl B CTPYKType OOM:

ancumnnanHa BeibopHoro 61o0ka BapuaTusHom YacTtu (b1.B.[B); BXoAHble 3HaHMA B 06beMe 0653aTesbHbIX
KYPCOB, MPeayCMOTPEHHbIX Y4€OHbIM MJAaHOM O/ U3y4yeHUs B cemecTpax 1 - 5: «BBegeHune B
nporpaMmMunpoBaHune», «TeopeTnvyeckne OCHOBbI MHDOPMATUKUN», «MeToLbl BbIYUCAEHUN», «A3bIKKN 1
CUCTEMbI NPOrpaMMUPOBaHNA», «ANTOPUTMbI U CTPYKTYPbl OaHHbIX», «ApXUTEKTypa 9BM». B cBoto
oyepenb, 3HaHWe NapannesbHbIX anropuTMoB 06paboTKM fAaHHbIX HE0BX0AMMO CTyAEHTaM AJS U3YYeHUs
06WmMx NpPodeCccrMoHanbHbiX U CMeunaibHbIX OUCUUNANH: «TexHonornnm obpaboTkm nHGopMaLnm»,
«MofennpoBaHue cuctem»,

Ne HanmeHoBaHMe AUCUUNANH y4ebHOro nnaHa, ¢ KOTopbIM Ne pa3nenoB AMCUUMINHBI

n/n OpraHn3oBaHa B3alMMOCBA3b ANCLUMINHBI paﬁoqelh

paboyeit NporpaMmsl, CBS3aHHbIX

nporpaMmsl C YKa3aHHbIMU ANCLUMIMHAMK
1 51.B.02 AnropuTMmbl U CTPYKTYPbI AaHHbIX 1,5,7,8
2 b61.B.01 ApxutekTtypa 3BM 2-4,6,15
3 b61.B.[B.04.01 A3blk nporpaMmMupoBaHus Cu 19-23

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUUNIMHE/MOAYJIO (3HAHUA, YMEHUSA, HaBbIKK),
COOTHECEHHble C NIaHUpPYeMbIMU pe3ysibTaTaMu 0CBOeHUsA obpa3oBaTesibHOM NPOrpamMmMbl

(koMneTeHUMAMMU BbINYCKHUKOB):

Kon Ha3BaHuve 3HaTb YmeTb BrnagoeTtb
ONK-1 BnafaeHWeM LLIMPOKOI obLen pa3HOBUOHOCTU NPUMEHSTb WHCTPYMEHTaMM rnouncka
noAroToBKoW (6a30BbIMM 3HAHMAMU)  APXUTEKTYPHbIX PELUEHUA  nepevnceHHble B Pa3/INYHbIX
LN pelleHns NpakTUYecknx 3a4ay B U OCHOBbI aHa/M3a cBefeHuns ans NCTOYHMKAX
061aCcTN NHHDOPMALIMOHHbBIX CUCTEM NpoV3BOANTENbHOCTH NpPaKkTUYeCcKon nHdopMauun B
N TEXHOJIOM NI napannefbHbIX CUCTEM pa3paboTku n3y4aemoim
00paboTKM AaHHbIX, peannsyoLLmnx OUCLMNANHON
NPUHLAMBI UX anropuTMbI npeaMeTHON obnacTu
Knaccuukauum napannenbHbix
APXNTEKTYPHbIX
3/1IEMEHTOB
MK-12  cnocobHocTblo pa3pabaTbiBaThb CTaH4apTbl Ha CUCTEMbI NPUMeHSTb HaBblKamMu paboThl C
cpencTBa peasimaumm nporpamMmMmnpoBaHns ons nepeyncieHHble NpYMeHeHneM
NH(OPMALMOHHBIX TEXHOIOT Ui peanusaunu CBefeHns ans WUHTErpupOBaHHbIX Cpes,
(MeToOUYECKUE, MHOPMALMOHHbIE, napannenbHbIX npakTU4YeCcKon pa3paboTku
MaTeMaTuyeckue, BbIYNCSIEHNI 1 pa3paboTku NPUIOXKEHUN Ha A3blKe
ANropuTMUYECKNE, TEXHUYECKUE 1 annapaTypy anropnTMOB nporpammupoBaHmsa Cn
NporpamMmMmHsble) KOMMOHEHTOB (Microsoft Visual Studio)

BbIHNCINTENDBbHbIX CUCTEM



Kon

MK-17

Ha3BaHue

CNoCcobHOCTLIO NCMO/Bb30BaTh
TexHonorum paspaboTky 06bLEKTOB
npogeccnoHanbHOW AeATeNbHOCTY B
061acTAxX: MaWMHOCTpoeHne
npunbopoCcTpoeHne, TEXHIKA,
obpa3oBaHue, MeaunLmnHa,
aAMWHUCTPATUBHOE yNpaB/eHne
lopucnpyaeHumns, busHec,
npeanpuHUMaTeNbCTBO, KOMMepPLUA,
MeHe)KMeHT, 6aHKOBCKME CUCTEMBI,
6e30MacHOCTb MH(OPMALMOHHBIX
CcUCTeM, ynpaBlieHne

TEeXHOJIOr M4eCKMI npoLeccamm,
MexaHuKa, TexHu4eckas usnka,
JHepreTuKa, ALepHas aHepreTrka,
CUI0Bas 3NEKTPOHNMKA,
MeTannyprus, CTPOUTENbCTBO,
TPaAHCMOPT, KeJIe3HOAOPOXKHbI
TPaHCMopT, CBS3b,
TeneKoOMMYHUKaLMK, ynpasieHne
NH(OKOMMYHMKALUAMM, NOYTOBas
CBA3b, XMMUYeckas
NPOMbILLIIEHHOCTb, CENbCKOE
X035IICTBO, TEKCTWbHAA 1 Nerkas
NMPOMbILLINEHHOCTb, NMLLEeBas
NMPOMbILIEHHOCTb, MeAULUHCKNE 1
6uoTexHoNornn, ropHoe Aeno,
obecneyeHune 6esonacHoOCTU
NMoJA3eMHbIX NPeanpUATUA 1
Npovn3BOACTB, Fe00rns
He(bTerasoBas 0Tpacb, reofesnsa un
KapTorpagus, reouHgpopMaLMoHHbIe
CUCTEMbI, JIECHON KOMMJIEKC,
XVMUKO-JTECHOW KOMIMNEKC,

3K0JI0r N, chepa CepBrca, CUCTEMb
MaccoBOW UH(OpMaL UK, nN3alH,
MeaNanHOyCTpus, a Takxe
npeanpuaTns pasanyHoro npoduns
1 BCE BUAbI 1eSTENbHOCTY B
YCNIOBUAX 3KOHOMUKMN
NH(OpMaLnoHHOro obwecTsa

3HaTb

OCHOBHble METOAb
pa3paboTku
napannenbHbIX

anropmMTMoB, cNocobbl nx

rpagu4yeckoro
npencTasJieHuns,
NPUHLMUMNBI NX
KJlaccuukaumm n
aHanusa ¢
NCrMoJib30BaHMEM TaKuX
XapaKTepucTuK, Kak Bup
napasnnennsma,
CJI0OXKHOCTb U yCKOpeHue

12. O6beM AUCUMNIMHBI B 3a4€eTHbIX eAUHMLaxX/4yac:
3/108

dopMa NPOMe)XyTO4YHOU aTTecTalum:

3a4eT C OueHKoN

13. Buabl yuebHomn paboTbl

Bupg yvyebHon paboThl

AYLNTOPHbIE 3aHATUSA
JIEKLMOHHbIE 3aHATMA
[pakTn4yeckne 3aHATUSA
NabopaTopHble 3aHATUA

YmeTb

NPUMEHSTb
nepeyncneHHble
cBefeHus ans
npaKTU4ecKon
pa3paboTku
anropuTMoB

CemecTp 6

64
32
16
16

Bnapetb

HaBblKamu paboThl C
LUMPOKO
pacnpoCTpaHeHHbIM
WHCTPYMEHTapUeM
MPICH - peanuzauuen
MPI (Message Passing
Interface,
CTaHLapTHOro
nHTepdenca
NPUKNaaHbIX
napasnenbHbix
NMporpaMMHbIX CPeacTB
NS BbIYNCINTENbHbIX
cucTeMm ¢
pacnpeneneHHow
MaMsiTbio)

Bcero

64
32
16
16



Bunpg y4yebHon paboThl CemecTp 6 Bcero

CamocToaTenbHasa paboTa 44 44
KypcoBas paboTa 0

MpomMexyTo4YHas aTTecTauuns 0 0
Yacbl Ha KOHTPOJb 0

Bcero 108 108

13.1. Copep>XaHue AUCLUMJINHBI

n/n HaumeHoBaHWe pa3fena Conep)xaHue pasgena AUCUUNANHbI
AUCUUNANHBI

1 VIHopMaLMOHHbBIN rpad), Kak NHpopMaumoHHbIN rpad obuiero smaa. OTHOLWEHNS
CPeLCTBO NpeacTaBJieHns npeaLwecTsoBaHma 1 6espasnmyna Mexxay onepaTopamu.
napansesibHblX aaropuTMoB. Buabl napannennsma. dpycHo-napanniesbHaa popma

I/IHCbOpMaLI,VIOHHOFO rpana n KputTepun ee oNnTuMnU3aLlnn.

2 Mpon3BOANTENBHOCTb U Cnocobbl OLEHKN, e ANHNULBI M3MepeHns
ObICTPOENCTBME CUCTEM NPOV3BOAUTENBHOCTY 1 BbICTPOAenCcTBMA. Knaccudurkauns
06paboTKM OaHHBIX. TeCcToB 4N15 U3MepeHunsa nponssoauTensHocT. Cnucok TOP
500 caMbIX BbICOKOMPON3BOANTENbHbIX BbIYUCNTESbHbBIX
CUCTEM.
3 TeopeTnyeckuin aHanns 3aKoH AMIana ans ngeanbHon NapaifiesibHOn MOAENN
NPOV3BOAUTENBHOCTMN. BbIYMCEHNN, 3(EKTMBHOCTb MNapaslfiesIbHOro afiropuTMa.
4 MpHUKUNLI KNaccngukaumm Pa3HOBMAHOCTN CUCTEM KOMAHA, METOAbI YNpPaBAeHNS
napannesibHbIX Bbl4UCNTENbHbIX NpPoLECcCcoM BblHUCIEHUI (KOMaHAHOE, MOTOKOM AaHHbIX,
CUCTEM MO 3JIEMEHTaM MOTOKOM 3arpocCoB), MeXaHN3Mbl Nepefayn onepaHaos,
APXUTEKTYPSI. CUHXPOHM3aLUNs BblHMcneHnin. Knaccndunkaumsa cuctem

06paboTKy OaHHbIX PAMHHA.

5 O6uue NpUHLMMbI MOCTPOEHNS MapannenbHoe NPOrpaMMmNPOBAHNE N BEKTOPU3YIOLLNIA
napassiesibHbIX anropuTMoB. KOMMUAATOP: MOTEPM MCXOOHOW CTeNeHn Napaanenmsma,
NpPUCyLLEero MeToly peLlleHns 3agadmn. YCKopeHune u
CJIOXKHOCTb anropuTMa. Knaccudumkaumsa 3agay u
COOTBETCTBEHHO METOLOB MOCTPOEHNSA aNropuTMOB.

6 BekTopusauus n BeKTOpHbIe OCHOBHbIEe BEKTOPHbIE OMepaLmn, pa3HOBUAHOCTM
APXUTEKTYPbI. BEKTOPHbIX apXUTEKTYP (BEKTOPHO-NapainesbHble 1
BEKTOPHO-KOHBENEPHbIe), 0COBEHHOCTN BEKTOPHO-
KOHBenepHon 06paboTKy AaHHbIX 1 TeopeTnyeckas OLeHKa
ee Npoun3BoAMTENbHOCTU. OCHOBHbIE NMPUEMBI
BEKTOPM3aLMUN.

7 CucToNNYeCcKne anropmuTMmsl. MpUHLMMbLI pa3paboTKu U NpUMepbl peannsaumm
CUCTONINYECKUX anropuTMoB. CUCTONINYECKME N BOSIHOBbIE
BbIYUCUTENbHbIE CUCTEMBI.



n/n

10

11

12

13

14

15

16

17

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

BbisiBNIeHEe HESBHOIO
napannennsma
MHOPMALIMOHHOr 0 rpada.

OCHOBHble KJIaCChl METOL0B
JeKoMMo3nL K.

YncneHHas yCTOI7I‘-II/IBOCTb
napannesibHblX aJITTOPUTMOB.

0ennokn n NTMBNOKK Npu
napasienbHbIX BbIYUCIEHUSIX.

CpefcTBa 3aluUThl OT AeA/10KO0B.

Jle10K1 B KOMMYHUKALMOHHbIX
cpenax.

MNMoacucrtema KOMMYTauunn
napasiiie/sibHbIX BbIMNCIINTEJIbHbIX
cncTemMm.

dnemMeHTbl apXUTEKTYpbI
napannenbHbIX CUCTEM U3
KOMTMOHEHTOB BbICOKOW CTeneHu
FOTOBHOCTM.

OpraHu3auus namsTv CUCTEM U3
KOMMOHEHTOB BbICOKOW CTEMEeHN
FOTOBHOCTU: MEXaHU3MbI
obecrneyeHns KOrepeHTHOCTH
JlaHHBbIX.

KOMMYTaTopr BblHNCINTENbHbIX
cncTem.

CofepxxaHve pasfiena AUCLNNANHBI

MpakKTnyeckmne NpuemMbl BbISBIEHNE HESBHOIO
napannennsma anroputma. MpeobpaszoBaHune
NHHOPMALIMOHHOMO rpada MeETO4AMMN PEKYPCUBHOMO
pa3bueHns N LMKINYeCKon peayKLuun.

JeKoMno3nums AaHHbIX U (hYHKLMOHANbHas LeKOMMO3NLMS.
Moka3aTesbHble NPUMepPbI peann3auuy anropyuTMoB.

DNeMEHTbI TeopUn MNPUBANMKEHHBIX BbIYUCIEHUA. AHaNN3
YCTOMYMBOCTM BbIYUCSIEHWIA C NaBatoWen 3anaTon.

Obwwue 4yepTbl 1 0COBEHHOCTM OeOI0KOB U JINBJIOKOB.
KoHLEenuma pecypcoB BbIYUCIUTENbHbIX CUCTEM; rpagd
pacnpeneneHns pecypcos, Kak CpeacTBO BbISBJIEHNS
NOTEHLMANIbHON BO3MOXXHOCTW AELJI0KA, a TaKXe
MOHUTOPWHIa AeOJI0KOB 1 JIMBJIOKOB B PeaslbHOM BPEMEHW.
CpencTBa 3allUnThl OT JIMBJIOKOB.

Heobxoanmble yCcnoBus BO3SHUKHOBEHUS OeO0Ka.
ObHapyxeHue (penykumnsa rpada pacnpeneneHns
pecypcoB), 06xog (anroputm 6aHKMpa) 1 NpeaoTBpaLleHme
0ensoKoB (NpuHUMnbl XaBeHaepa).

[lennokn B KOMMYHUKALMOHHbIX Cpedax U cpeacTBa nx
npeaoTBpaLleHns (Cnocobbl CTPYKTYpUpoBaHmsa bydgepHoro
nyna).

Tononorum ceTen, NCNONb3yeMble 419 MOCTPOEHMNS
KOMMYHWKaUNOHHOW cpepbl. Cnocobbl onncaHus (rpad
MeXMOAYJIbHbIX CBA3EN, KOMMYHUKaLNOHHAsA (PYHKLMS,
Tabnvua cBA3en) n OCHOBHbIE MapaMeTpbl TOMOAOr A,

Knaccndmkaums apxuTekTypbl MapainenbHbiX CUCTEM 13
KOMMOHEHTOB BbICOKOI CTEMeHN roTOBHOCTH.
MpeuMyLecTBa U HepocTaTKu noaxona. Coctas u
YCTPOMNCTBO OCHOBHbIX 3/1EMEHTOB.

OpraHu3auns NaMaTn: SBHbIN U HEABHbIN MeXaHU3MbI
obecneyeHns KOrepeHTHOCTW AaHHbIX, anropuTm MESI
annapaTHoro obecneyeHns KOrepeHTHOCTM B CUCTEMaAX C
pa3feniseMon NamsATblo, afirOPUTMbI 48 CUCTEM C
pacnpefeneHHon NaMaTbio.

MpoCTble KOMMYTaTOPbl C BPEMEHHbLIM M MPOCTPAHCTBEHHbLIM
pa3feneHneM, COCTaBHblE KOMMYTaTOpPbl 610KMpYyloWme, C
MHOXXECTBEHHbIMU NyTAMU, NepecTpanBaemble,
HebnoknpyoLwme.



n/n

18

19

20

21

22

23

HaumeHoBaHwue pa3gena
OUCLUUNANHBI

CTaHOapThl Ha peann3aunm
KOMMYHUKALVMOHHON cpefbl.

OpraHun3sauns napannensHoro
BbIYUC/INTENLHOMO NpoLecca Ha
NOKaNbHON CETU NEPCOHANbHbIX
KOMMbIOTEPOB, JIOrNYECKM
CTPYKTYPMPOBAHHOW KakK
ACUHXPOHHAs BblYUCANTESNIbHASA
cucTeMa C pacnpeneneHHonm
NaMATbI0 NOCPEACTBOM MaKeTa
MPICH.

MeToLbl OpraHmnsauum
MeXXnpoLeccopHoro obmeHa
coobLeHnamMu Tuna "Tovka-
ToYKa" 1 npocTenne PyHKLUn
KONNEeKTUBHOr0 obmeHa B
CTaHgapTe MPI.

MpremMbl MeXMNpoLLecCopHo
nepefayu CTPyKTYpPUPOBaHHbIX
[aHHbIX ¢ Nnpeobpa3zoBaHMeM B
CTaHgapTe MPI.

CtaHoapTHble MPI pyHKUMNK
KONNEKTUBHOro obMeHa AaHHbIMM
npoLLeccos.

icnonb3oBaHue pacnpeneneHHbIx
onepauwnn ctaHgapTa MPI.

CofepxxaHve pasfiena AUCLNNANHBI

OCHOBHble 0COBEHHOCTN CTaHAAPTHbLIX peann3auni
KOMMYHUKaumnoHHon cpedbl: SCI, MYRINET, Raceway, SRC,
Memory Channel.

3HaKOMCTBO C cocTaBoM nakeTa MPICH (peann3aunn
ctaHpapTa MPI). U3yyeHune ocobeHHOCTen COOpPKM
napannenbHOro NPUIOXKEHNS Ha NMPUMepPEe TECTOBOI0
NnpoeKTa 13 cocTaBa MNOCTaBKW. Peann3auma TeCToBOro
npunoxxeHus. MiayyeHne nporpaMmbl-3arpysymnka
napannesbHbIX NPUI0XKEHWUIA.

JNlabopaTopHas paboTa Nel. PaspaboTka napaniensHoro
anropuTma npmbanxeHHOro pacyeTa psaga, 6eckoHe4YHoro
npousseneHna nam nHTerpana (B 3aBUCUMOCTM OT
WHONBUAYANLHOMO 3a4aHuns), NoCTpoeHne
COOTBETCTBYIOLEro MHHPOPMaLMOHHOIo rpaga u
peann3auns B BULE Mapasifie/lbHOro npusioXXeHms c
MCNoJib30BaHNEM METOL0B OpraHusauuu
MeXXnpoLeccopHoro obMeHa cooblieHmaMm Tuna "To4ka-
TOYKa" 1 NpocTenwmnx MyHKLUN KOSINEKTUBHOrO 0bMeHa.

NabopaTopHasn paboTta Ne2. Peanm3aumnsa NnpuaoXKeHms
nyTem onucaHus WwabnoHa ans onpeaeneHHoro
npeobpa3oBaHNs CTPYKTYpPbI (BEKTOPA, MaTpULLbl Uan ap., B
COOTBETCTBUM C MHAMBUAYAbHBIM 3afaHNEM) U
NPYMEHeHNs ero npu nepegaye coobLLeHMs.

NabopaTopHasn paboTa Ne3. N3yy4eHune cTtaHgapTHbIX MPI
(DYHKLMNIA KONNEKTUBHOr0 0bMeHa AaHHbIMW NPOLLECCOB U
NPUMeEHeHMe ONpeaeNieHHbIX U3 HUX MPpU peannsauum
COOTBETCTBYIOLLEro napasnenbHoro aaropmTMa (coranacHo
NHAMBMAYaNbHOMY 3a4aHUI0).

JNlabopaTopHasa paboTta Ned. /I3yveHne NpuHLMNOB AENCTBUS
pacnpefeneHHbix onepaunin ctaHgapta MPIL. Peanusauus
napannenbHoOro NPUIoXeHns (B COOTBETCTBUN C
WHAMBUAYAIbHBIM 3a4aHNeM), OCHOBAHHOI O Ha KX
NCMNONb30BaAHUN.

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3QHATUIA



10

HanmeHoBaHMe TeMmbl
(paspena)
ANCLUNMNHB

iH(hopMaLnOHHbIN
rpad, Kak cpencTeo
npencTaBneHuns
napainesnbHbIX
asropuTMOB.

Mpon3BoANTENIbHOCTb
1 BbICTPOIENCTBUE
cuctem 0bpaboTku
HaHHbIX.

TeopeTnyeckui
aHanm3
NPOV3BOANTENBHOCTN.

MpuHUmnnbl
KJlaccugrkaumm
napasfienbHblX
BbIYNCINTENbHbIX
CUCTEM MO 3JIEMEHTaM
APXUTEKTYPHI.

Obume npuHUMMBbI
MOCTPOEHNS
napannenbHbIX
anropuTMOB.

BekTopusauymsa un
BEKTOPHbIE
APXUTEKTYPHI.

Cuctonnyeckne
ANropUTMBl.

BbisiBneHne HesaBHOro
napanafiennsma
NH(OPMaLIMOHHOI0

rpadga.

OCHOBHble Knacchl
MeTO40B
JeKoMMo3unuuu,

YucneHHas
YCTOMYMBOCTb
napassienbHblX
a/IrOPUTMOB.

JNlekunoHHble  lMpakTuydeckmne JlabopaTopHble

3aHATUA 3aHATUA 3aHATUA
1

1

1

1

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

2 1 1

CamocToaTenbHas Bcero
paboTa

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



n/n

11

12

13

14

15

16

17

18

HavmeHoBaHMe TeMbl JIeKUuMOoHHbIe

(paspena) 3aHATMA
ONCLUMINHB
[ennoKn n nNBIOKN 2

npw napannenbHbIX
BblHNCJIEHNAX.

CpepncTBa 3aWwnTbl OT 2
[eJ10KOB.

[Jennokn B 2
KOMMYHMWKaLMOHHbIX
cpenax.

MNoacuctema 2
KOMMYTalunn
napanesbHbIX
BblHUCINTENbHbIX
CUCTEM,

SNeMEeHTHI 2
APXUTEKTYPbI
napanfnenbHbIX

CUCTEM U3

KOMIOHEHTOB

BbICOKOW CTeneHu
FOTOBHOCTMW.

OpraHusaung namatun 2
CUCTEM "3

KOMIOHEHTOB

BbICOKOW CTeneHu
FOTOBHOCTW:

MeXaHU3Mbl

obecneyeHuns
KOrepeHTHOCTH

IaHHbIX.

KoMMmyTaTopbI 2
BbIYNCSIUTENbHbIX
cmcTem,

CraHgapTbl Ha 2
peanmsauum
KOMMYHUKALIMOHHOW
cpensbl.

MpakTuyeckne JlabopaTopHble

CamocToaTenbHan
paboTa

Bcero



n/n

19

20

21

22

23

HanmeHoBaHne TeMbl  JIEKLIMOHHbIE
(paspena) 3aHATMA
ANCLUNMNHB

OpraHusaumns
napasnienbHoro
BbIYNCANTENBHOIO
npoLecca Ha
JIOKaJIbHOW ceTu
nepCcoHasbHbIX
KOMMbIOTEPOB,
JIOrnYecKu
CTPYKTYPUPOBaAHHOW
KaK aCMHXPOHHas
BbIYNCANTENbHASA
cucTema ¢
pacrnpeneneHHomn
namaTbio
NoCpeLCcTBOM MNakeTa
MPICH.

MeTonabl opraHusaymm
MeXMpPOoLEeCcCOpPHOro
obmeHa coobLieHnsMN
TuNa "To4YKa-To4ka" n
npocTenwne
pyHKLMN
KOJIJIEKTUBHOI O
obmeHa B cTaHpapTe
MPI.

MNpuemb
MeXXMpOoLEeCcCopHOn
nepenayu
CTPYKTYPUPOBAHHbIX
JaHHbIX C
npeobpa3zoBaHneM B
CTaHpapTe MPIL.

CtaHpapTHble MPI
pyHKLMN
KOJIIEKTUBHOI O
obmeHa gaHHbIMU
MpOoLLEeCCoB.

Ncnonb3oBaHue
pacnpenesieHHbIX
ornepauun ctaHgapTa
MPI.

32

MpakTuyeckune
3aHATMA

16

JNabopaTopHble
3aHATUA

16

CamocToaTenbHan
paboTa

44

Bcero

108



14. MeToaunyeckue yKasaHus gns oby4yaloLmUxcs No 0OCBOEHUIO AUCLUMNIINHDI

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

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

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

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

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

a) OCHOBHaA NuTepaTypa:

No NCTOoYHUK
n/n
1 MapannenbHble BbIYNCNTESbHbIE CUCTEMSI : y4ebHoe nocobue / H. KO. CupoTuHmHa, O. B.

HenomHawwmi, K. B. KopwyH, B. C. Bacunse. — KpacHosapck : COY, 2019. — 178 c. — ISBN
978-5-7638-4180-0. — TeKCT : 3/1€KTPOHHBIN // JlTaHb : 3NeKTpOoHHO-6nbanoTeyHaa cuctema. —
URL: https://e.lanbook.com/book/157580

2 bawawwwH, M. B. MpakTuyeckoe BeeaeHne B TexHonornto MPI Ha knacTepe HybrillT : yyebHoe
nocobue / M. B. bawatwmnH. — [lybHa : FocyaapCTBeHHbIN YHUBEpCUTET «[ybHa», 2019. — 50 c.
— ISBN 978-5-89847-571-0. — TeKCT : 371€KTPOHHbIN // JTaHb : 31eKTPOHHO-6nbnnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/154468



6) nononHWTENbHAs AMTepaTypa:

Ne
n/n

10

11

12

13

NcToYHUK

MpakTWKyM rno meTogam napasnesibHblx BblducneHnin / A.B. CtapyeHko [ gp.].— Mocksa :
N3paTenscTBO MOCKOBCKOro yHuBepcuTteTa, 2010 .— 199 c.

MapannenbHoe nporpaMMmnpoBaHme : Message Passing Interface : cnpaBoYHble MaTepuansl /
cocT. B.B.®epTukos. — BopoHex : JlabopaTopus onepatusHon nonurpacdum Bry, 2002. - 4. 1
—56c.

borayes K.KO. OcHoBbI NapannensHoro nporpammmposaHus / K.K0. borayes. — MockBa :
BuHom. JlabopaTopunsa 3HaHuin, 2003. — 342 c.

KopHees B.[l. MNapannensHoe nporpammuposaHue B MPI / B.[l. KopHeeB. — MockBa ; M)XeBCK :
NHCTUTYT KOMMbIOTEPHbIX nccnegosaHuin, 2003. — 303 c.

MapannenbHoe nNporpaMMmnpoBaHme : Message Passing Interface : cnpaBoYHble MaTepuansl /
cocT. B.B.®epTurkoB. — BopoHex : JlabopaTopus ornepaTusHon nonurpadgpum Bry, 2002, - 4.2.
— 44 c.

HemHiormH C. NapannensHoe nNporpaMMmMpoBaHne Aasi MHOMOMPOLLECCOPHbIX BblYUCNTENbHbIX
cuctem / C. HemHtoruH, O. Ctecuk .— CaHkT-leTepbypr : BXB-MeTepbypr, 2002. — 396 c.

BoesoauH B.B. MNMapannencHble BbliuncneHns / B.B. BoesoauH, Bn.B. BoeBoanH. — CaHKT-
MeTepbypr : BXB-MeTepbypr, 2002. — 599 c.

KopHees B.B. MNapansesibHble BblHMUCAUTENbHbIE cucTeMbl / B.B. KopHeeB. — MockBa : Honnox,
1999. — 311c.

Boasxo A.W. Bbicokonpon3BoanTeabHble cMcTeMbl 06paboTku gaHHbIX / A. U. Boasxo, H. H.
lopHeu, O. B. My3aHkoB. — MockBa : Beicwas wkona, 1997. — 303 c.

F0n10BKUH B.A. BblyncnmtensHble cucTeMbl € 60abLWNM YMcaoM npoueccopos / b.A. F0I0BKUH.
— MockBa : Paguo n cBa3b, 1995. — 311 c.

MpaHruwsunn W.B. NMapannensHble BbIMUCAUTESNIbHbIE CUCTEMBI C 06 MM yripaBneHmem / A.B.
MpaHruwswnnu, C.4. Bunenkun, N.J1. Megsenes. — MockBa : dHeproaTtomMmnsgaT, 1983. — 310 c.

HenTen I'. BBegeHme B onepaunoHHble cuctemsl / I'. Oenten. — Mocksa. : Mup, 1987. - T.1. —
359 c.

Denten I'. BeeneHune B onepaunoHHble cuctemsl / . OenTen. — Mocksa : Mup, 1987. - T.2. —
398 c.

B) MH(OPMALIMOHHbIE 371EKTPOHHO-06pa30oBaTe/IbHbIE PECYPChI:

Ne n/n

1

Pecypc

http://www.lib.vsu.ru 3HB BI'Y



Ne n/n Pecypc

2 https://edu.vsu.ru Obpa3oBaTeNbHbIN MOPTaa "INEKTPOHHLIN yHUBEpCcUTET BIY"

16. MepeyeHb yuebHO-MeTOAMYECKOrO obecneyeHns pna caMocToAaTeNbHOU paboThl

Ne n/n NcToYHMK

1 PekoMeHA0BaHHas NPorpaMMon nutepaTtypa

2 KOHCMEeKTb! IeKLNNA.

3 KoMnnekT nporpamMM-reHepaTopoB MHANBUAYAbHbIX 3aAaHN
4 OdmumanbHbin cant MPICH (https://www.mpich.org)

17. UHcdopMaLMOHHbIe TeXHOJIOUM, UCNOJIb3yeMble A peasiu3auumn y4e6bHOW AUCLUNIIMHDI,
BKJ1lOMas nporpaMMHoe obecneyeHne U MHPOPMALMOHHO-CMPABOYHbIe CUCTEMbI (Npu
HeobXxoaoUuMOCTH):

B KayecTBe UHTErpMpoBaHHOM cpeabl pa3paboTky npu nposegeHUn nabopaTopHbix paboT cTyaeHTaMm
pPEKOMEHYEeTCH NCNOJIb30BaHNe YCTAHOBJIEHHOI0 B KOMIMbIOTEPHBIX Kiaccax hakyibTeTa KOMMNbTEPHbIX
HayK JIMLLEH3MOHHOr0 NporpaMmMHoro obecneyenns Microsoft Visual Studio n ceoboaHo
pacnpocTpaHsaemoro naketa MPICH peanvsaumnm napanfienbHbiX BoIYUCAEHNIA. [11 TEKYLLEro KOHTPONS
yCneBaeMoCTN Hapaay C NPOYUM UCMOJb3YITCA ABE CaMOCTOATENbHbIE MUCbMEHHbIE paboTbl Mo
aBTOMaTNYeCKN CreHepMpPOBaHHbLIM 3agaHunam. MNocnefHne npegHa3HadYeHbl 419 JONOJHUTESIbHOIO
KOHTPOAS ycBOeHMA obyvaeMbiMu pasgena Ne 7 AucumnanHbl. 3anyCcTMB NporpaMMy-reHepaTop, CTy4eHT
nosiy4yaeT MHAMBMAYASIbHOE 3afaHue, HanpuMep, CIedyoLWero Coaep)XXaHns: «BbiNncaTb pesysbTaT
MoLLaroBOro BbIMOJIHEHUS CUCTOJIMYECKOr0 airOpUTMa peLleHns CUCTEMbI JIMHENHbIX YPaBHEHUIN» C
KOHKPETHbLIMUN YNCIOBLIMU 3HAYEHUAMU, FTEHEPUPYEMBIMI CydaliHbIM 06pa3oM.

BHeayauTopHas camocTofTensHas paboTa, Kak NpaBuo, npeanosiaraeT UCMoJib30BaHNe CTyAeHTaMu
cpeabl pa3paboTku Microsoft Visual Studio, opuumanbHaa npouenypa yCTaHOBKM KOTOPOWN Ha
cobCTBEHHbIE KOMMbIOTEPbI CTYAeHTOB obecneyeHa (haKyNbTETOM KOMMbIOTEPHbIX HAYK, @ TakXXe NnakeTa
MPICH, BapnaHTbl KOTOPOro, pa3MeLLeHHble Ha O(hMLMaNbLHOM CailTe, OXBaTbiBalOT BCe Hanbonee
nonynspHble naaTopMbl U ONepaLMoHHbIE CUCTEMbI.

Mpw peannsaumm gUCLUNANHBI MOTYT UCMO/b30BaThCA TEXHONOM MU INEKTPOHHOI0 06yYeHnsa n
AVCTaHUMOHHbIe obpa3oBaTebHble TeXHONOrMM Ha 6a3e nopTana edu.vsu.ru, a Takxe Apyrue fOCTyMNHble
pecypcbl ceTn NHTepHeT.

18. MaTepuanbHO-TeXHU4YECKOe obecneyeHne AUCLUNIIUHDI:

KOMMbIOTEPHbIE KNACChl (haKyibTeTa KOMMbIOTEPHbIX HAaYK, IMLEH3NOHHOE NporpaMMHoe obecneyeHne
Microsoft Visual Studio, ceobogHo pacnpocTpaHaemeln nakeT MPICH peann3auunm napanienbHbix
BbIYMCEHNI, MporpaMMHoe obecnevyeHmne cobCTBEHHOW pa3paboTKu AS1g reHepauumn 3agaHnii Ha
CaMOoCTOATeNbHYIO paboTy BHE ayanTOpUN.

19. ®oHA OLLEHOYHbIX CPEeaCTB:

19.1 NepeyeHb KOMNETEHLUA C yKa3aHueM 3TanoB (hopMMPOBaAHUA U NJIAHUPYEMbIX pe3ysibTaToB
obyuyeHus



Kon n cofepxaHue KoMMeTeHLnmn
(nnwn ee yacTn)

OMNK-1 BnageHneM LUMPOKOM
obuwen nogrotoskon (6a3oBbiMu
3HaHMAMN) ONA pelleHns
npakTU4ecknx 3afay B obnactu
NH(OPMALIMOHHbBIX CUCTEM 1
TEXHOOr NN

MnaHupyemebie
pe3ynbTaTbl 06y4eHns
(moka3zaTenn DOCTUXeHUS
3aaHHOrr0 YPOBHS
OCBOEHMWSA KOMMeTeHLMM
nocpeacTBoM
hopMupoBaHUS 3HaHWNA,
YMEHUN, HaBbIKOB)

3HaTb Pa3HOBUAHOCTN
APXUTEKTYPHbIX PeLLeHuid
1 OCHOBbI aHanM3a
NPON3BOANTENbHOCTY
napajnesbHbIX CUCTEM
06paboTKMN AaHHBIX,
NPUHLMMNbI NX
KJaccuukaumm

YMeTb NpUMeHATb
nepeyncsieHHble
cBeAeHWs ons
NpPaKTU4yecKon
pa3paboTku
peann3yoLwmx anropuTMb
napanesbHbIX
APXUTEKTYPHbIX
3/1EMEHTOB

BnafneTb MHCTpyMeHTaMu
MoncKa B pa3finyHbIX
NCTOYHMKAX MHAopMaLMK
B U3y4aeMom
AVCUUMNAVHON
npeameTHon obnacTu

STanbl (hopMUPOBaHUS
KoMmneTeHUUn (pa3goesbl
(Tembl) gucuMNANHLI NN
MOAYNS U KX
HanuMeHoBaHue)

Paspensi 1,5, 8, 18,19
NHdopmaumoHHbIn rpad,
KaK cpeacTBo
npeacTaBaeHns
napannesbHbix
anroputmoB. Obuime
MPUHLMMbLI MOCTPOEHUS
napasniesbHbIX
anropuTMoB. BoisBneHne
HesIBHOI0 MapaJsiiennsmMa
MH(OPMaLoHHOro rpada.
OpraHuzaums
napasienbHoro
BbIYUCINTENBHOIO
npouecca Ha JIoKabHOWN
CeTN NepCoHaNbHbIX
KOMMbIOTEPOB, JIOrNYECKN
CTPYKTYPUPOBAHHOW KaK
ACUHXPOHHas
BbIYUCINTENbHAA CUCTEMA
C pacnpeneneHHon
NaMaTbio MOCPEACTBOM
nakeTa MPICH. MeToabl
opraHusauum
MEXMPOLLeCCOPHOro
obmMeHa coobueHnsmMm
TuMNa "To4yka-To4ka" un
npocTenwmne PyHKLMM
KONNEKTMBHOIro obmeHa B
CcTaHpapTe MPI.

dOC*
(cpeacTtea
OLLeHMBaHNSA)

KomnnekT
3a4ay Nel



Kon n cofepxaHue KoMMeTeHLnmn
(nnwn ee yacTn)

MK-12 cnocobHoCTbI0
pa3pabaTbiBaTh CPeACTBa
peannsaumm NHHOPMaLNOHHBIX
TEXHOJIOrNA (MeToAUYECKNE,
NHMOPMaLIMOHHbIE,
MaTeMaTu4yecKune,
ANroOpUTMMYECKNE, TEXHNYECKNE 1
nporpamMmMHble)

MnaHupyemebie
pe3ynbTaTbl 06y4eHns
(moka3zaTenn DOCTUXeHUS
3aaHHOrr0 YPOBHS
OCBOEHMWSA KOMMeTeHLMM
nocpeacTBoM
hopMupoBaHUS 3HaHWNA,
YMEHUN, HaBbIKOB)

3HaTb CTaHOApPThl Ha
CUCTEMBI
NporpamMMMpoBaHNs ans
peannsaumm
napasienbHbIX
BbI4YWC/IEHUI U
annapaTypy KOMMOHEHTOB
BbIYUCINTENBHBIX CUCTEM
YMeTb NPUMEHATb
nepeyvncsieHHble
CBefleHuns ans
npakTU4eCcKom
pa3paboTky anropuTMOB
BrnaneTb HaBblkamu
paboThl C NPUMEHEHNEM
WNHTErpMpOBaHHbIX Cpen
pa3paboTKy NpUAOXKEHNI
Ha A3blke
nporpaMmmmpoBaHns Cu
(Microsoft Visual Studio)

STanbl (hopMUPOBaHUS
KoMmneTeHUUn (pa3goesbl
(Tembl) gucuMNANHLI NN
MOAYNS U KX
HanuMeHoBaHue)

Pa3spensl 6, 7, 20
BekTopusauus n

BEKTOPHbLIE apPXUTEKTYPSI.

Cucrtonuyeckue
anropuTMmel. Mpuemsl
MEXMPOLLECCOPHOM
nepegayu
CTPYKTYPUPOBAHHbIX
LaHHbIX C
npeobpasoBaHnem B
CTaHgapTe MPIL.

dOC*
(cpeacTtea
OLLeHMBaHNSA)

KomnnekT
3a4ay Ne2

KomnnekT
TecToB Nel



Kon n cofepxaHue KoMMeTeHLnmn
(nnwn ee yacTn)

MK-17 cnocobHoCThI0
NCMo/b30BaTb TEXHOJIOMM
pa3paboTky 06beKTOB
npodeccnoHanbHoOM
nesTenbHocTy B obnacTsix
MalLMHOCTPOEHME,
nNpnbopoCTpoeHNEe, TEXHMKA
obpa3oBaHue, MeaNLNHa,
aAMUHUCTPATUBHOE yrpaB/ieHne
topucnpyneHuns, brusHec,
npeanpuHMMaTeNbCTBO,
KOMMepLWS, MEHE)KMEHT,
HaHKOBCKME CUCTEMBI,
6e30MacHOCTb MHOPMALMOHHbIX
CUCTEM, yrpaB/ieHne
TeXHOI0rMYeCKUMI NnpoLeccamu,
MexXaHWKa, TexHn4eckas gusnka,
JHepreTuKa, aaepHas sHepreTuka,
CWNI0Bast 3N1EKTPOHUKA,
MeTanyprusi, CTPOUTENLCTBO,
TPaHCMOPT, XXeNe3HOAOPOXKHbIN
TPaHCMopT, CBS3b,
TeNeKOMMYHUKaLWUK, yripaBieHne
NH(OKOMMYHUKALUAMI, NOYTOBAA
CBSAI3b, XUMMYeCcKas
MPOMbILLIIEHHOCTb, Ce/IbCKOe
X035IMCTBO, TEKCTUSIbHAS W Nerkas
MPOMbILLIEHHOCTb, NM1LLEBas
MPOMbILLJIEHHOCTb, MeANLIMHCKNE
1 BMoTEXHOIOr UK, FOPHOE Aeno,
obecneyeHne 6esonacHoOCTH
NOM3EMHbIX NPeANpPUATUARA 1
NpPOVn3BOACTB, Fre0N0rns
HedTerasoBas oTpac/b, reofesns
N KapTorpadus,
reoVHMOopMaLMOHHbIE CUCTEMBI,
JIECHOWN KOMMJIEKC, XUMUKO-JIECHON
KOMMJIeKC, 3Kooruns, cepa
cepBuca, CUCTEMbI MaCCOBOW
NH(opMaLUK, AN3alH,
MeOVanHoyCcTpusi, a Takxe
npeanpuaTus pasnyHoro
npouas n Bce Bubl
LesATeNbHOCTY B YCJIOBUSIX
3KOHOMMUKIN MH(OPMALMOHHOI0
obuecTsa

MnaHupyemebie
pe3ynbTaTbl 06y4eHns
(moka3zaTenn DOCTUXeHUS
3aaHHOrr0 YPOBHS
OCBOEHMWSA KOMMeTeHLMM
nocpeacTBoM
hopMupoBaHUS 3HaHWNA,
YMEHUN, HaBbIKOB)

3HaTb OCHOBHblE METOLb
pa3paboTku
napannesbHbIX
anropmnTMOB, CNocobbl nx
rpauryeckoro
npeacTaBneHns
NPUHLAMLI UX
KJaccumkauum n
aHanm3a ¢
NCMNoJIb30BaHMEM TaKuX
XapakTepuUCTUK, Kak BN
napannenusma,
CNOXHOCTb U YCKOPEHMe
YMeTb NpUMeHATb
nepeyncyieHHble
cBeAeHnsa ans
NpPaKTU4yecKon
pa3paboTky anropuTMOB
BnageTb HaBblKaMu
paboThbl C LWMPOKO
pacrnpoCcTpaHeHHbIM
NHCTpymeHTapuem MPICH
- peanusaumen MPI
(Message Passing
Interface, ctaHpapTHOroO
NHTephenca NpuKNagHbIX
napanesbHbIX
NPOrpaMMHbIX CPeLCcTB
L0719 BbIYUCUTESIbHbIX
cucTeM ¢
pacrnpeneneHHown
NaMaTbio)

STanbl (hopMUPOBaHUS
KoMmneTeHUUn (pa3goesbl
(Tembl) gucuMNANHLI NN
MOAYNS U KX
HanuMeHoBaHue)

Paszpenbl 9, 21, 22

OCHOBHble Knaccbl METOL0B

nekoMmnosunuynn.

CraHpapTHble MPI dyHKLMK

KOIIEKTMBHOIro obmMeHa
JaHHbIMU NPoLEeccoB
Ncnonb3oBaHue
pacnpeneneHHblx
onepauun ctaHgapta MPI.

dOC*
(cpepcTBa
OLLeHMBaHNSA)

KomnnekT
3a4a4y Ne3
KomnnekT
TecToB Ne2



KoL v cofep)xxaHue komneTteHumun  lnaHupyemble STanbl (hopMUPOBaHUS ®dOC*

(nnn ee yacTn) pe3ynbTaTbl 06y4eHns KoMmneTeHUUn (pa3goesbl (cpepcTBa
(NokazaTenn OOCTMWXKEeHMa  (TeMbl) ANCLUUNANHBI UK OLleHNBaHNSA)
3a[1aHHOr0 YPOBHA MOAYNS U KX
OCBOEHUNSA KOMMNEeTeHLNUN HanuMeHoBaHue)
nocpencTteoMm
hopMupoBaHUS 3HaHWNA,

YMEHWIN, HaBbIKOB)
MpomeXxyToyHasa aTTecTauus KoMmnnekT
KM

19.2 OnucaHue KpMTEpPMUEB U LLUKaJIbl OLLeHUBAHUA KOMNeTeHUuN (pe3ynbTaToB 00yueHusa) npm
NPOMEe>XYTOYHOU aTTecTaLuum

Ona oueHnBaHUS pe3ysibTaToB 00y4YeHMa Ha 3a4eTe C OLLEHKOM UCMONb3YTCA CIeyoLLne NoKa3aTenu
(3YHbI 13 19.1):

1.

3HaHWe Pa3HOBUAHOCTEN apXUTEKTYPHbIX PELLUEHNI 1 OCHOB aHasIM3a NPOM3BOAUTENBHOCTU
napannenbHbIX cMcTeM 06paboTKM AaHHbIX, MPVHLUMUMOB UX KNAacCUUKaumm;

. YMEeHMWe NPUMeHsTb NepevncsieHHble CBeAEHNS A8 NPaKTUYeCKon pa3paboTKu peanmnsyouimx

aNIrOPUTMbI NapaseNibHbIX apXUTEKTYPHbIX 31IEMEHTOB;
BJla4€HNE NHCTPYMEHTaMM MOUCKA B Pa3JIMYHbIX NCTOYHUKAX MHOPMALMK B N3y4YaeMOW
ANCUMNANHON nNpeaMeTHON obnacTu;

3HaHMe CTaHOAPTOB Ha CUCTEMbI MPOrPaMMMNPOBAHUS AN peann3aunm napanienbHbiX BblYUCIEHNN
1 annapaTypy KOMMOHEHTOB BbIYNC/IUTENbHbIX CUCTEM;

yMeHNEe NPUMEHSTb NEPEUYNCIEHHbIE CBEAEHNSA AN NPaKTUYeCKoW pa3paboTKu anropuTMoB;
BNlaJeHne HaBblkaMu paboTbl C NPUMEHEHNEM UHTErPUPOBAHHbIX CPel Pa3paboTKu NPUNOXKEHUI Ha
A3blKe nporpammupoBaHus Cu (Microsoft Visual Studio);

. 3HaHWNEe OCHOBHbIX METO0B pa3pa60TK|/| NnapasuiesibHbIX aJ1IfOPUTMOB, crnocoboB nx rpacbvlquKoro

npencTaBsieHUs, NPUHLUMNOB UX KNacCUpUKaLMm 1 aHan3a C UCNOoJIb30BaHNEM TaKuKX
XapaKTepuCcTUK, Kak BUA napanasennsma, CIoOXKHOCTb U YCKOPEHUE;

yMeHMe NpuMeHaTb NepeyncsieHHble CBeAeHNs N4 NpakTu4eckon pa3paboTkn anropuTMos;
BNafeHme HaBblkamy paboThbl C LUMPOKO PacnpoOCTPaAHEHHbIM MHCTPYyMeHTapmeM MPICH -
peanusaunen MPI (Message Passing Interface, ctTaHgapTHOrO MHTepdenca NpuKnagHbIX
napannefibHbIX NPOrpaMMHbIX CPeLCTB A5 BblYUCAUTENbHbIX CUCTEM C pacnpeneneHHon
MaMATbiO).

Ins oueHnBaHUA pe3ynbTaToB 0by4eHUs Ha 3a4eTe C OLLeHKON ncnonb3yeTcs 4-6annbHas Wwana:
«OTJINYHO», «XOPOLUO», «Y[10BNETBOPUTENLHO», «HEYA0BNETBOPUTENBLHO.

CoOTHOLLEHNE NOKa3aTenen, KPUTEPUEB U LLKaJlbl OLUEHNBAHNA PE3Y/IbTATOB 06y‘-{eHI/IF|.

KpuTepnn oLeHnBaHNSA KOMMeTeHLNiA

YpoBeHb chopMmpo-
BaHHOCTU
KOMMNEeTeHU I

LLIkana oueHoK




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 [MoporoBbivi YnoBneTBopu-Te/IbHO
peLUEeHNV 1 0CHOBaX aHaan3a rpov3BoANTENIbHOCTY YPOBEHb
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).

®parMeHTapHbIe 3HaHWS WY OTCYTCTBUE 3HaHUI. dparmMeH- - HeynosnetBopu-TesibHO
TapHbI€ YMEHWUS Wi OTCYTCTBUE YMEHUN. dparMeHTapHble
HaBbIKWU UJIN OTCYTCTBUE HABbIKOB.

19.3 TunoBble KOHTPOJIbHbIE 3a4aHNA WK UHbIe MaTepuasbl, HeOOXoaUMbIE ANA OLEHKH
3HaHMW, YMEHUW, HAaBbIKOB M (MNIM) oNbiTa AEATENIbHOCTU, XapaKTepu3ylowime dTanol
¢dopMupoBaHUA KOMNeTEHLUN B NpoLecce ocBoeHUA obpasoBaTesibHOW NPOrpamMMbl

19.3.1. NMpuMepHbIA NepeyeHb NPAaKTUYeCKUX 3a4aHnu

NHaomenayanbHoe 3aganue Nel MapannefbHbI anropuTM pacyeTa 3Ha4yeHnsa YUCSI0BOro psana
(npon3sBeneHus, uHTerpana). OCHoBHas Liesb - 0CBOEHWE MeTOoa BbISIBJIEHNS HEABHOIO NapasiennsMa
NH(OPMaLMOHHOIO rpada v peannsauns aJropuT™Ma C NCNoNAb30BaHNEM MexaHU3Ma obMeHa
Co0bLLEeHNAMMN «TOYKaA-TOYKa». OLeHKa «3a4TeHO» BbICTaBNAETCA, eCcnn pa3paboTaHHas cornacHo
NHOMBUAYaIbHOMY 3a[laHMIO NMporpaMMa BblaeT pe3ysibTaT pacyeTa C LOMyCTUMON TOYHOCTbLIO, KOTOpas
3aflaeTcs onepaTopoM; NporpamMmma Lo/mKHa ObiTb MacluTabupyemMon Ha KoNnM4ecTBO NpoLLEeccoB v
obsa3aTenbHO A0JHKHA UCMONb30BaTh MHAMBUAYANbHbIN 0OMeH coobLLeHNIMN Mexay npoueccaMu Ans
peann3aunm NTepaTUBHOIO BblYUCIEHNA Cnaraemblx paga. lpumep BapraHTa MHAUBUAYaAJIbHOMO 3a4aHNSA
13 koMraekTa 3agay Nel:

N306pa3uTe MHPOPMALMOHHLIN Fpad aNropuTMa U paccyUTanTe 3HaYeHNe YNCN0BOro psaa. AropuTm
LOJIKEH MO BO3MOXXHOCTV PaBHOMEPHO pacnpenensiTb Harpy3Ky Mexay BeTBAMU, KOANYECTBO KOTOPbIX
3apaHee Hen3BeCTHoO.

]

MpensaputensHo usyynte: Comm size, Comm_rank, Send, Recv, Bcast, Reduce.



VIH,D,I/IBVI}J,yaJ'IbHOG 3adaHune Ne2 I'Iapanneanoe npunoXxeHme nna CTPyKTypHOro |'|pe06pa3OBaH|/|ﬂ OaHHbIX.
OCHOBHa$ LieJib - 0CBOEHNE MeXaHW3MOB ONMUCAHUS U UCMNOJIb30BaHUSA COBCTBEHHBLIX TUMOB MPI. OLeHKa
«3a4TeHO» BbICTaBNndeTCAa, eCJin pa3pa60TaHHaﬂ corniaCcHoO nHaonBnAyaJieHOMY 3aAaHWIO NMporpamMmma
BbINOJIHAET HeobxoAMMble AeNCTBUSA Mo NPeodbpasoBaHMI0 0AHOMEPHOr0 MacCKBa WU [BYMEPHOW
MaTpuubl C NPUMEHEHNEM MEXaHW3Ma onucaTenen TUNoBs MPl, ocobo NMPUBETCTBYETCA pallMOHa/IbHOE
NCMoJsib30BaHME nepapxmm Tnos. npl/lMep BaphaHTa NHAWBWAYaJIbHOIO 3a4aHNA U3 KOMMJIEKTa 3adad
Ne2:

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

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

NHanBnayanbHoe 3aaaHune Ne3 MapaniesnbHas BbIYUCAUTENbHAS NpoLeaypa C UCMosb30BaHNEM
MEXaHN3MOB KOIIEKTVBHOMO B3aUMOAeNCTBMUS npoLieccoB. OCHOBHAA Liesib - 0CBOEHMe crnocoboB
pacnapannenvBaHnus anropuTMoB A5 UCMOJIb30BaHNSA MHCTPYMEHTOB peasin3auny KoNNeKkTUBHOMO
obMeHa AaHHbIMU 1 KOJINEKTUBHbIX onepaumnin MPI. OueHKa «3a4TeHO» BbICTAaBASETCS, €C/n
pa3paboTaHHas CcornacHo MHAUBKUAYaNbHOMY 3aaHWI0 NPOrpaMMa BbINoHAeT Heobxoanmble
BbIYMC/IEHUS HAf 3/IEMEHTAMMN MACCMBA C NPUMEHEHNEM YKa3aHHbIX MEXaHW3MOB KOJIIEKTUBHOMO
B3auMoeincTBMsa npoueccoB MPI; npuBeTCTBYETCA peasm3auns nporpaMmsl, MacliTabupyemoit Ha
KOJIMYECTBO NpPOoLLeccoB. Mpumep BapuaHTa UHAMBMAYANILHOIO 3a4aHUst U3 KOMMNIeKTa 3a4ay Ne3:

Ncnonb3yiTe PyHKLMN KONNEKTUBHOMO 06MeHa AaHHbIMU C LieSIblo pacrnpeaeneHns Harpysku Mexay
NpoLeccaMm Npw peleHnn cneayoLLen 3aladn: HakTy BCe 31eMeHTbI 0JHOMEPHOr0 MacCKBa
MPOU3BOJIbHOW AJIMHbI, UMEKOLLME 3aAaHHOE 3HaYEHMe.,

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

0N peweHns cneayowen 3agadm peanmsynTte napannefbHblii anropuTM, NCNOb3YIOLLNIA
pacnpefeneHHble onepaunn, BO3MOXXHO, B CO4ETaHNM C PYHKLNSAMUN KONNEKTUBHOIO 06MeHa AaHHbIMU:
HaTU MaKCMMaslbHbIA 3/IEMEHT B KaXKA0W CTPOKE ABYMEPHON MaTpuLbl. Pe3ybTaToOM A0/KEH BbiTb
BEKTOP COOTBETCTBYIOLLEN AMNHBI.

MpenBapuTenbHO M3ydnte pyHKunm Reduce, Allreduce, Reduce_scatter, Scan n npefonpeneneHHble
onucaTenn KoANIEKTUBHbIX onepaumn (MAX, MIN, SUM, PROD u T.4.).

19.3.2. TecTtoBble 3apaHus

Mpy NOMOLLM CNEeLnaIbHOro KOMMJIEKTa NPOrpaMM-reHepaTopoB obyyaeMble MoAyyatoT UHANBUAYASIbHbIE
3allaHuns, KOTOpble NpeaHa3HavYeHbl AN AONOJHUTENbHOrO KOHTPONA yCBOeHNS pasaena Ne 7
OUCUUMAUHBL. 3anyCTUB MPOrpaMMy-reHepaTop, CTYAEHT NMojyyaeT NHAUBMUAYaNbHOE 3alaHue,
Hanpumep, CaeayloLWero CoaepXXaHns: «BbiNUCaTh pe3yNbTaT NOLaroBoro BbiNOJHEHUS CUCTONNYECKOrO
aropuTMa PEeLUEHNS CUCTEMbI JIMHENHBIX YPABHEHWUA» C KOHKPETHBLIMU YACIOBbIMY 3HAYEHNAMNA,
reHepupyembiMi cyyYaHbiM 06pa3oM. [JoNONHUTENbHO BblAAETCA KOHEYHbIN pe3ynbTaT BblYUCAEHWIA, NO
KOTOPOMY 00y4aeMblll CMOXKET OCYLLECTBUTbL CAMOKOHTPOJIb MPY PELLIeH 3aaa4n. NpuMepHas CTPYKTypa
3adaHns 4Ns NMCbMEHHOW CaMoCTosATebHOM paboThl:

eHepaTop 3agaHuin Nel CUCTONNYECKUA aNrOPUTM MAaTPUYHOI0 YMHOXEHUSA. OLEHKA «3a4TEHO»
BbICTAB/IAETCS, €C/IM NUCbMeHHasa paboTa BbINONHEHA COrNlaCHO CreHepuMpPOBaHHOMY UHAUBMAYANbHOMY
3aflaHunio, NpUBeAEeHbl pe3ysibTaTbl BbIYUCIEHUA Ha KaXXKAOM Llare aJiropuTMa, a KOHeYHbIn pe3ysibTaT
COBMasn C JOMYCTUMON TOYHOCTBIO C BbIYUCEHHBIM Ha 3Tane reHepauunn 3afaHns NPoBepPOYHbIM
pesysbTaToM;

leHepaTop 3agaHnin Ne2 CUCTONNYECKMI aNFOPUTM PELLEHNS CUCTEMbI IMHENHbIX anrebpanyeckmx
ypaBHeHu . OLeHKa «3a4TeHOo» BbICTAaBNSAETCS, eC/IM NMCbMeHHas paboTa BbIMO/IHEHA COrNacHoO
CreHeppoBaHHOMY MHAUBUAYANbHOMY 3a[laHWNI0, NPUBELEHbI PEe3YJIbTaTbl BbIYUCIEHUA Ha KaXXA0M Liare



anropuTMa, a KOHEYHbIN pe3yNbTaT CoBMaa C AONYCTUMOWN TOYHOCTbLIO C BBIYUCEHHBIM Ha 3Tane
reHepaunmn 3afaHns NPoBEPOYHbIM pPe3ysibTaToM.

19.3.3. KoMnnekT 3agaHui ANA KOHTPOJIbHLIX paboTt

Ka bl KOHTPOJIbHO-U3MEPUTENIbHBLIN MaTepuan Ans NPOBeAEHUS MPOMEXYTOYHON aTTecTaLum
BKJItOYAET 3a4a4y, TpebytoLLlyto peleHns ¢ MpUMeHeHeM TeopeTUYeCKX CBeLEeHNIN OAHOT0 3 pa3fiesoB
Kypca OJ1 KOHTPOJIA 3HAHWI B paMKaX OLEHKM YPOBHS CChOPMUPOBAHHOCTM KOMMNEeTeHUMU. Mprumepsl
KOHTPOJIbHO-U3MepPUTENbHOrO MaTepuana:

1. N306pa3nTe MHPOPMaALMOHHLIN rpad aaropMTMa pacyeTa 3Ha4YeHUs CTENEHHOro NoJivHoMa. Hanmwunte
«MNPOrpaMMbl», peasnsyrowme 3ToT aaropuT™M Ha MallnHax C yrpaBjieHnemM NOTOKOM KOMaH[ U C
yrnpaBneHneMm NoTOKOM AaHHbIX. PaccymTanTe KO3(hPULUMEHT YCKOPEHMA 3a CHET pacrnapainesimBaHuns u
3(pheKTUBHOCTL pa3paboTaHHOro BaMm anropmTMa.

2. N306pa3nTe TONOAOr M0 BbIYUCANTENBHON CETU C NMOJIHOM TaCOBKOW A4 16 3IEMEHTOB U CXEMY ee
peannsaunm Ha areHTax ¢ ysnamm SCI.

3. N306pa3nTe cxeMy COCTaBHOro KoMMyTaTopa Tuna «oMera» 9x16. MpounntocTpupynte paboTy
aJropuTMa ynpaBieHnsa cCoeANHEHNAMUN B TAKOM KOMMYyTaTope. MOXXHO i MOCTPOUTbL KOMMYTaTop
[LaHHOM Pa3MepHOCTM Ha OCHOBE KaKux-mbo Apyrmx NpsaMoyrosibHbIX KOMMYTaTOPOB, KpoMe
NCNONb30BaHHbIX BaMn? MpeanoXxunTe CXemMy pacluMpeHns Tonoaornuy nytem 4obaBneHns BHELLHEro
Kackala ans nonyyeHns cbanaHCMpPOBAHHOW CETU C MHOXXECTBEHHbLIMU NyTAMUN 6e3 N3MEHEHNS
pa3MepHOCTN COCTABHOro KOMMyTaTopa. KakoBo 3Ha4yeHme nokasatens n3bbiTo4HOCTY pa3paboTaHHoON
BaMu CXEMbI?

4. N306pa3nTe NHDOPMALMOHHLIN rpad A5 pacyeTa NojnHoMa 4-Tol CTeneHu rno cxeme FopHepa (c
BbISIBIEHWEM HESIBHOIrO Napannennsma). PaccyntanTe yckopeHme n 3hHeKTUBHOCTb MOTYHEHHO O
anropuTMa, a Takxe Ko3OULUNEHT 3arpy3Kn rnpoLecCoOpPHbIX 3J1IEMEHTOB.

5. MPOAEMOHCTPUPYITE YUCIEHHBIM NPUMEPOM PaboTy CUCTOSIMHECKOrO afirOPUTMa NOVCKA BXOXAEHUS
3TaJlIoHa B ABOVYHYIO MOCNEL0BATEIbHOCTb. PaccynTaiTe CNOXKHOCTL U YCKOPEHMNe anropuTma.

6. 1306pa3nTe NHGOPMALVOHHLIN rpad anropuTMa pacyeTa 3HaYeHUs onpeaeseHHoro MHTerpaia
MeTOLOM MPAMOYTrofIbHUKOB. MPOLEMOHCTPUPYATE HAKOMIEHE NOrPELUHOCTU BbIYNCIEHUI C NaBatoLwen
3anAToN (y4eCTb NOrpeLwHoCcT HopManm3aumm n geHopManmsaunm). Paccintante cpeaHion
KBaApaTUYECKYyI NMOrpeLHoCTL pesynbTaTa pacyeTa rno Bawemy anroputmy.

(x]

7. B KOHTeKCTe anropuTMa baHKMpa NPOaHaNU3MPYNTeE KaXK40e U3 NPUBEAEHHbIX HXKE COCTOSHUIA. Ecnin
COCTOSIHME HaZEeXHO, TO MOKaXXMTe NP NOMOLLYM rpada pacnpeaeseHns pecypcos, Kakum obpa3om MoryT
3aBepLIMTLCA BCE NPOLIECChl. EC/IM COCTOSAHME HEHAEXXHO, NMOKaXXUTe, KakuM 0bpa3oM MoXeT
BO3HUKHYTb TYMUK.



CocTosaHne A CocTosHMe b

Mpouecc BbipeneHo MakcumanbHas MNpouecc BbioeneHo MakcumanbHas
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

Pe3eps 1 Pe3eps 2

19.4. MeToauyeckue MaTepuanbl, onpeaensiouime npoueanypbl OLeHUMBaHUA 3HAHUWA, YMEHUR,
HaBbIKOB U (M/1M) ONbiTa AEATEJNIbHOCTU, XapaKTepPMU3yIoLMX dTanbl POPMUPOBAHUA KOMNETEHLUNA

OueHKa 3HaHWUiA, YMEHWIA 1 HAaBbIKOB, XapakTepu3yloLlas 3Tanbl (hOPMUPOBAHNS KOMMETEHLMA B paMKax
N3y4YeHUs OUCLUNVHBI OCYLLIECTBSETCS B X0 TEKYLLEN 1 NPOMEXYTOYHOW aTTeCcTaLuil.

TekyLlas aTTecTaumns NPOBOAUTCS B COOTBETCTBUU C MONOXKEHNEM O TEKYLLEH aTTecTaummn 06y4aroLLmxcs
no NporpaMmam Bbicllero 06pa3oBaHns BopoHeXXCKOro rocyJapCTBEHHOMO YHUBEPCUTETA. TekyLlas
aTTecTauus NpoBOAUTCS B hopMax: YCTHOrO onpoca (MHAMBMAYaAbHbIA ONpoC, hpoHTanbHas becena);
3aWmnThl TabopaTopHbIX PaboT; a TakXe ABYX CAMOCTOSTENbHbIX MUCbMEHHbIX PaboT Mo aBTOMaTUYECKM
CreHepypoBaHHbIM 3alaHN[M NPU MOMOLLU CNELMaNbHOro KOMMIEKTa NporpaMm-reHepaTopoB
VHAMBUAYaNbHbIX 3alaHNI, KOTOpble NpeAHa3HaYeHbl 418 LONOJHUTENbHOrO KOHTPOIS YCBOEHMS
obyyaembiMu pazgena Ne 7 AUCUMNAUHBL. 3anyCTWB NPOrpaMMy-reHepaTop, CTYEeHT nosyyaeT
VHAMBUAYaNbHOE 3afaHNe, Hanpumep, CieAyoLLero COAepXXaHNs: «BbINMCaTb Pe3yabTaT NOLWaroBoro
BbIMNOJIHEHUSI CUCTOJIMYECKOr0 aNrOpUTMa PELEHNS CUCTEMbI JIMHEWNHbBIX YPABHEHUIA» C KOHKPETHbLIMU
YMCSIOBLIMU 3HAYEHUAMU, FTEHEPUPYEMBIMU Cy4YaliHbIM 06pa3oM. Mpu oLEHUBaHUM pPe3ybTaTOB YCTHOMO
onpoca 1 3aWunTbl 1abopaTopHbIX PaboT NCMOb3YyeTCs KaYeCTBEHHas LKaNa oueHoK. OueHMBaHue
PEe3yNbTaTOB BbIMOJAHEHNS MUCbMEHHbIX CaMOCTOSATE/IbHbIX PaboT nNpennonaraeT NCNoab30BaHNE
KOJMYECTBEHHON LUKabl.

MpoMexyTo4YHas aTTecTalus NPpoBOAUTCS B COOTBETCTBUM C [1010)KEHMEM O MPOMEXYTOYHON aTTECTaLNN
obyyatoLLMxcs Mo NporpamMmam Boicliero obpa3oBaHus. MpoMeXxyToyHas aTTecTaumns no MToram 0CBOEHMS
ANCLUMNAVHBI TPOBOANTCSA B (POPME NTOMOBON KOHTPOJIbHOWM PaboThl 1 BKJIIOYAET peLleHmne
VHANBUAYANbHON 3a1a4M C NMPUMEHEHNEM TEOPETUYECKNX CBELEHWIA OAHOIr0 U3 pa3aesioB Kypca, YTo
MO3BOJ/ISIET OLLEHNTb YPOBEHb MOJTy4YeHHbIX 3HaHWIA. Mpy 3TOM NpefnosaraeTcs, YTo OLEeHKa CTeMNeHn
ChOPMUPOBAHHOCTY YMEHUIA N HAaBLIKOB BbIBOAUTCS MO pe3ysibTaTaM TEKYLLMX aTTecTaluii.

anI OLl€EHMBaHNN NCTMOJIb3YETCA Cenytolas WKasa:

5 6annoB cTaBUTCA, eciv 00yYaOLWMNACA [EMOHCTPUPYET MOJIHOE COOTBETCTBME 3HAHUNA, YMEHUNA,
HaBbIKOB NMPUBEAEHHbLIM B Tabanuax nokasatensm, ceobogHo onepupyeT nprobpeTeHHbIMK
3HAHMAMMN, YMEHUAMN, MPUMEHSAET UX MPU PELLEHUN NMPaKTUYECKNX 3aay;

4 6anna cTaBuTCH, ecm oby4varoWnincs LEMOHCTPUPYET COOTBETCTBME 3HAHWIA, YMEHWIA, HAaBbIKOB
npvBeLeHHbIM B Tabnmuax nokasaTensM, HO AOMYCKaeT He3Ha4YnTe bHble OWNBKKN, HETOYHOCTH,
NCNbITHIBAET 3aTPYLHEHNS NMPU PELLEHNN NPAaKTUYeCKMX 3akay;

3 6anna cTaBuTCH, ecnm obyyaloWwnincs LEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHWI, YMEHWI,
HaBbIKOB NpVBeAEHHbIM B TabanLax nokasaTensm, LONYCKaeT 3HAYUTENbHbIE OLMOKIN npwn
peLleHnmn NpakTMYeCcKnx 3agay;



2 banna cTaBuTCA, ecam 0dby4aloWwmMnCcs LEMOHCTPUPYET ABHOE HECOOTBETCTBUE 3HAHWUI, YMEHUN,
HaBbIKOB NpVBeAeHHbIM B Tabnuuax nokasaTensm.

MNpun coaye 3a4eTa C OLEHKOM
OLlEHKa «OTANYHO» - 5 6bannos
oLeHKa «xopoLwo» - 4 6banna
OLlEHKa «y[l0B/IeTBOPUTENBHO» - 3 Banna

OLleHKA «Hey[0B/NeTBOPUTESIbHO» - 2 6anna.



