MUHHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUNCKOMN ®EJIEPALINA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYPE-
KAEHUE BBICHIEI'O OBPA3OBAHUA

«HanuoHanbHBIN UCCaeq0BaTENbCKUN saepHbId YHUBEpcUTEeT «MUDI»
CapoBckuii pU3NKO-TEXHUYECKUI HHCTUTYT -
¢bunnan dpeaepanbHOro rocy1apcTBEHHOIO0 aBTOHOMHOTO 00pa30BaTENbHOIO YUPEKICHHUS BBICIIETO
oOpazoBanus «HanroHanbHbBIN UCCIen0BaTEIbCKUN SAepHbI yHHUBEpcUTET «MU DU
(Cap®THU HUSAAY MUDUN)

®U3NKO-TEXHUYECKHU ®AKYJIHTET
Kadenpa «IlludpoBbIX TEXHOJIOTHID)

YTBEPXKJIAIO

HMexkan T, x.¢-M.H.

A.K. YepHblleB
« _» 2023 r.

PABOYAS ITIPOTPAMMA YYEFHON JUCIHUATIIAHBI

ITAPAJIVIEJIBHBIE BBIYUCJIEHUA
HAaMMEHOBAHWE JUCLUILINHEI

09.03.02 UadopManimOHHBIE CUCTEMBI U TEX-
Hamnpasnenue noaroToBku (CenuaibHOCTD) HOJIOTUU

HBOBanMoOHHBIE TEXHOJIOTUHA KOMILIEKCHOM
ABTOMATHU3AI[MU U CKBO3HOTO yNPABJICHUSA
HaunmenoBanme o0pa3oBaTeIbHON MPOrpaMMbl  )KU3HEHHBIM ITUKIIOM

KBanudukamus (CTeneHs) BIITYCKHUKA OakanaBp
dopma 00yueHus ouHas
[Iporpamma omo6peHa Ha 3aceqaHuu Kadeapbl 3aB. kadenpoit LT

IIpoTtokoa Ne oT.

O.B. Kpusoieen
« » 2023 1.

r. Capos, 2023r.



[Iporpamma nepeyrBepxkaeHa Ha 202 /202 y4eOHBIN IO/l C U3MEHEHUSIMU B COOTBET-

CTBHM C CEMECTPOBBIMU YYEOHBIMHM IUTaHAMH akagemudeckux rpynn OTO, OUTD Ha

202 /202 y4eOHBIN TOJ.

3aeayrommii kadenpoit [T

O.B. Kpuboieen

[Iporpamma nepeyrBepxacHa Ha 202 /202 y4eOHBI T0Jl ¢ U3MEHEHHSIMU B COOTBET-

CTBUM C CEMECTPOBBIMH YYEOHBIMU TUIaHAMHU akajgeMuueckux rpynn OTO, OUTD nHa

202 /202 y4eOHBIH TO/I.

3apenyrommii kadenpoit L[T

O.B. Kpusoiees

[Iporpamma nepeyrBepxkaeHa Ha 202 /202 y4eOHBIN IO/l C U3MEHEHUSIMA B COOTBET-

CTBHM C CEMECTPOBBIMU YYEOHBIMHM IUTaHAMH akagemudeckux rpynn OTO, OUTD Ha

202 /202 y4eOHBIN TOJ.

3aeayrommii kadenpoit [T

O.B. Kpuboieen

[Iporpamma nepeyrBepxaeHa Ha 202 /202 y4eOHBI TOJl ¢ U3MEHEHHSIMU B COOTBET-

CTBUM C CEMECTPOBBIMH YYEOHBIMU IUIaHAMU akajgeMuueckux rpynn OTO, OUTD nHa

202 /202 y4eOHBIHN TOJI.

3aBenyroumii kadenpoit L[T

O.B. Kpusoiees



/OQYE/ heg/ ede
‘srrodw
-HOM (19)endop

X /dX

eh ‘OdD

24

24

*deh
‘raroged “redoogey

16

16

*d¢h ‘BUL
-BHEE ‘huied]

16

16

d8h ‘HMIDId][

16

16

deh ‘BddANM
WO9.00 MNIMOO

72

72

‘radx
EARLNITETN G R Y

2

mIF0L
-010II HOMIIhHL
-yedo ondod g

32

32

drana)

UToro




AHHOTANMSA

Kypc nocpsiieH n3y4eHuro TeOpeTUYECKUX U MPAKTUYECKUE OCHOB MMAapaJuIeIbHOIO MPO-
rpaMMHUPOBAHUS U MapajIeNbHBIX BblUMCIeHHU. WM3y4aroTcs cnocoObl U METOAbl pa3paboTKu
3¢ (HEeKTUBHBIX apaUICTBHBIX aJTOPUTMOB ISl PEIICHUS Pa3INYHbIX MPUKIAAHBIX 3a1a4. [ naB-
Hasl 1IeJb NpenojaBaHus TUCHMIUIMHBI — MOJITOTOBKA CIEIHANNCTa, BIAJACIOMIEro (yHIaMeH-
TaJbHBIMU 3HAHUSIMHU M TIPAKTHYECKUMHU HAaBBIKAMU B 00JIACTH OCHOB aJIrOPUTMHU3ALINN U Mapa-
JIENBHOTO MPOTPAMMHUPOBAHUS, YACIECHHBIX METOIOB U MAaTEMATHYECKOTO MOJIECIUPOBAHUS IS

PCHICHUA MMPUKIIAAHBIX 3a4a4 B PA3JIMYHBIX ITPECAMCTHBIX 001acTsX.

1. IEJIA U 3AJIAYA OCBOEHMS YYEFHOM JIMCHOUTIJINHBI
2.

Lenb Kypca COCTOMT B M3yYEHMH TEXHOJIOTMH MapajljIebHOrO MPOrPaMMHUPOBAHUS IS
MHOTOIPOIIECCOPHBIX BBIYMCIUTEIBHBIX CUCTEM Ha OOILIECH M paclpenesieHHONW maMsITh B 00be-
Me, IOCTaTOYHOM JJIsl YCIEIIHOro Havana paboT B 001acTy MapajjieIbHOTO IPOrpaMMHUPOBaHUS.
A Takke B U3y4YE€HUU METO/0B HccienoBaHus 3(h(HEKTUBHOCTH U MPOU3BOIUTENBHOCTH KO/ Ma-
paJUIETBHBIX IPOrPaMM C IEBI0 €r0 ONTUMHU3aLuH. JlucuumimHa
«[TapannenpHple BEIYUCICHUS HA BHICOKOTPOW3BOAUTEIHHBIX BBIUACIUTEIBHBIX CUCTEMAX) SB-
JSETCSl MPOAOJKEHUEM KypcoB “OCHOBBI aIrOpUTMM3ALMKM U IporpamMmupoBanus”’, “TexHoo-
Uy nporpamMMupoBanus” U “ [lapannensHoe NporpaMMUPOBAHKUE HA BEICOKOTIPOU3BOIUTEIbHBIX
BBIUMCIUTENbHBIX cucTemMax’. [lomyueHHble 3HaHUS U MPAKTUYECKHE HABBIKK MOTYT MCIIOJIb30-
BaThCS NPU Pa3pabOTKEe KYPCOBBIX U AMIUIOMHBIX paboT. [IpakTudeckas 4acTh Kypca BBIIIOJHS-
eTcs ¢ ucrnosb3oBanreM peanu3anuu MPI — makera mpich.nt.1.2.5, u OpenMP nognep:xku cpe-
nel pazpabotku Microsoft Developer Visual Studio Ha si3p1ke C. JIaGopaTtopHbIe pabOTHI BBINTOJ-
HatoTcs Ha [I9BM B pexxuMe MHOTOITPOIIECCOPHOM IMYIISIIIUH.

3ama4yu TUCIUTUIMHBI — JaTh OCHOBBI:
— TIPUHIUIOB pa3padOTKH MapaljIeIbHBIX aITOPUTMOB H MIPOTPAMM,
— (yHKUIMOHANBHBIX Bo3MoOkHOCTeH cranaapta MPI u OpenMP no uccnenoanuio 3¢dex-

TUBHOCTH KOJIa TIapaJIeIbHBIX MPOTPaMM,

— pa3pabOTKH W HUCCIENOBAaHHS TMPOU3BOAUTEIBHOCTH NAapaJICNIbHBIX YUCIEHHBIX ajro-

PUTMOB IJId PCIICHHUA THUIIOBBIX 3a1a4 BBIUHMCIIMTEIbHON MaTeMaTUKH.



2. MECTO YYEBHOM JUCIUIIJIMHBI B CTPYKTYPE OOII BO

Huctunnuna «[lapanienbHbie BBIYUCICHUS» SIBISETCS 00513aTeIbHON JUCITUTUTMHON pa-

Oouero yueOHOTO MIaHa ¥ 0a3MpyeTcsl Ha TaKUX NUCHHUIUIMHAX Kak, «MHpopmartukay, «MHbOp-

MAIlMOHHBIC TCXHOJIOTHHNY, «OcHOBBI AITOPUTMU3ALUNA U IPOTrPAMMUPOBAHUS» U «TexHonorun

nporpaMMupoBaHusy, «[lapannensHoe mporpaMMHpPOBAHUE.

OcBoenue aucruruinHbl «llapannenpbHbie BBIYUCICHU» HEOOXO0IUMO JIJIsl TTOCIIETYIOIIe-

ro MPUMEHEHUS MOJyYEeHHBIX 3HAHUN B MPOPECCHOHATBHON NESTEIBHOCTH, a TAKXKe [Tl yCIeNI-

HOTO BBITIOJIHEHHSI TPOU3BOICTBEHHOM MPAKTUKU OaKanaBpa.

3. POPMUPYEMBIE KOMIIETEHIIUHU U IITAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

O)KI/II[aeTCH, 4TO B PC3YyJbTATC OCBOCHUSA NUCHHUIUIMHBI CTYACHT an06peTeT cJIcayronue

KOMIICTCHI U

Ob6menpodeccuonanbubie komnerenuuu (OIIK)

KOI[ U HAUMCHOBAHHE€ KOMIICTCH-
U

KOI[ H HAMMCHOBAHUEC MHAUKATOPA JOCTHKCHUA KOMIIE-
TCHIINH

OIIK-2 CnocobeH  mOHUMATh
OPUHIUIBL pabOThl COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHH W
INPOTPaMMHBIX CPEICTB, B TOM
YHCIIe OTEYECTBEHHOTO TPOU3BOJI-
CTBa, ¥ MCIIOJIB30BaTh UX IMpPU pe-
IIEHUU 3a7a4 MpodecCHOHATBLHON

JCATCIIBHOCTH.

3-OIIK-2 3Hath: nNpUHUUIE (YHKIMOHUPOBAHUS U TIPU-
MEHEHHUSI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUI
Y-OIIK-2 YMeTh: npuMeHSTh WH(POPMAIMOHHBIE TEXHO-
JIOTHHM U1 pelIeHns NIpo(ecCuoHaNbHbIX 3aad.

B-OIIK-2 Brnanerb: HaBbIKAMH HCIIOJIB30BAHKS COBPEMEH-
HBIX

MH(OPMAIMOHHBIX TEXHOJIOTUI U MPOrPaMMHBIMH CPeJi-
CTBaMH,

B TOM YHCJI€ OTEYECTBEHHOTO IPOU3BOCTBA, MPUMEHATh UX
TSt

peuICHuA 3aaa4 HpO(I)eCCHOHaHI:HOfI JACATCIBbHOCTH

OIIK-6 Crniocoben pa3pabaThiBaTh
QITOPUTMBI U TPOTPAMMBI, TIPHU-
TOJHBIE JIJISI TPAKTUYECKOTO TpH-
MEHEHHsI B 00jacTu WH(OpMaIu-

OHHBIX CHUCTEM U TEXHOJIOTHUI

3-OIIK-6 3HaTh: SI3BIKM M CpeAbl IPOrpaMMUpPOBAHUS;
OUONIMOTEKH MPOTPAaMMHBIX MOJYJIEH; II1a0IOHbI, KJIACChI
00BEKTOB, UCIIOJIB3YEMBIC MTPU Pa3pabOTKe MPOrpaMMHOTO
obecreyeHus.

Y-OIIK-6 VYwmerb: co3maBaTh OJIOK-CXEMBI aJTOPUTMOB
(GYHKIMOHMPOBAaHUSL  pa3pabaThIBAEMBIX  MPOrPAMMHBIX

MPOJYKTOB; MCIONb30BaTh BBIOPAHHYIO CpeAy Mporpam-




MUPOBAHUS JJIs1 HATUCAHUS TPOTPAMMHOTO KOJIa.
B-OIIK-6 Bnagers: s3plkaMu U cpeamMu MPOTrpaMMHUPO-

BaHUS I pa3pabOTKU alTOPUTMOB U MIPOTPAMM.

4. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

Ne
n/n

HaunumenoBanue
pa3nea /TeMbl

AUCHHUIIIMHBI

Ne ne-

JeJIn

Buabl yueOHoii padoThI

Jlek-
1050

IIpakr.
3ansaTus/
ceMHHA-

pbl

JIao.
pado-
ThI

Cp
C

16

16 16

24

Texymmit
KOH-
TPOJIb
(popma)*

MakcumaJb-
HBIM 0aJ11
(cM. 1. 5.3)

Cemectp 4

Pazpmen 1.

1.1

Tema 1. Onenka
MaKCHMAaJbHO J10-
CTHYKMIMOT'O TIapali-
nenuszMma. Ilonstre
s pexTrBHOCTH Ta-
paIEITBHBIX ajro-
pUTMOB. AHaNIU3
MacumTabupyeMocT!
MapajuieIbHBIX BHI-
YHCIIeHUH. 3aKOH
Ampans.

1,2

YO,
3ammra
JP

1.2

Tema 2. Tononorus
CEeTH Mepeaayu JaH-
HbIX. [Ipumeps 271e-
MEHTapHBIX TOTIOJIO-
Ui, OCHOBHBIC Xa-
pakrepuctuku. Ilo-
HATHE aNropuUT™Ma
MapIIpyTH3AIUN 1
METOIOB TIepeIadun
nmanHbIx. Kiaccudu-
Kalus ¥ TeXHUYe-
CKasl peanu3alius
MHOTOIPOIECCOP-
HBIX BBEIYHCIIUTENb-
HBIX CHCTEM

3ammra
JP

Pazgea 2.




n/n

HaunmenoBanue
pa3neia /TeMbl

AUCHHUIIIMHBI

Ne ne-

JeJIn

Buabl yueOHoii padoThI

Jlek-
10707

IIpakr.
3apaTua/
ceMMHA-

pbl

JIao.
pado-
ThI

Cp
C

16

16

16

24

Texymmit
KOH-
TPOJIb
(dpopma)*

MakcumaJb-
HBIM 0aJ11
(cM. . 5.3)

2.1

Tema 1. Lenu u 3a-
Jla4y TapauieIbHON
00pabOTKM TaHHBIX.
OCHOBHBIC TTPUHIIH-
IIBI  BBITIOJTHEHHUS
TapajuIebHBIX BHI-
YHUCIEHUI Ha 00IIEen
U pacnpeaeacHHON
namstu. SMP-
CUCTEMBI, UX IIPC-
MMYILECTBA U HEJ0-
cratku. [lapannens-
HBbIC BBIYHCJIICHUS C
nepenaueii cooOre-
HUM

3ammra
JP

2.2

Tema 2. O6ume
CBOMCTBa Mapal-
JIETIBHBIX aITOPUT-
MoB. [TonHas u He-
TIOJTHAS MTapayIesb-
HOocTh. OcoOeHHOCTH
BBIOOpa C1I0co00B
pacriapauieuBaHusl.
OCHOBHBIE aJITOPUT-
MHUYECCKUC METOAbIL
pacriapauieuBaHus
3amad: KpynmHoOI04-
HOE, MEJIKO3EpHH-
CTO€, KOHBEHEpHOE.
W3yuenue napai-
JIETTbHOM TIPON3BO-
JIUTEILHOCTH Ha
IIpUMeEpPE MPOCTHIX
aNropuTMoB (QhyHK-
U TUHEUHON aJI-
re0psl

9-10

3ammra
JP

Py0Gexnblii KOH-
TPOJIb

11

Cp

Pazpmea 3.




n/n

Buabl yueOHoii padoThI

HaunmenoBanue
Ne ne-
pa3neia /TeMbl
JaeJan
JTUCIHUIIINHEI

Jlek-
10707

IIpakr.
3apaTua/
ceMMHA-

pbl

JIao. .
pabo- CP Texyuuit Maxkcumaiib-
C KOH-

ThI HBIM 0aJ11

16

16

TPOJIb
(cM. . 5.3)
*
16 | 24 (PoPM3)

3.1

Tema 1 O6mas cxe-
Ma napauieIbHbIX
BBIYHMCIICHUN TIPH
o0cITy>)KHBaHUH T10-
TOKa 3asBOK. 1H-
CTpYMCHTAJIbHBIC
cpencTea pa3padboT-
KH MapasiielbHbIX 12-13
TIPWIIOKEHUI B MHO-
TrosAaACpHBIX CUCTC-
Mmax. [Ipumeps! noa-
JIep)KKH MHOTOIIO-
TOYHOCTH Ha YPOBHE
OIICPALIMOHHBIX CU-
cteM. TexHOMOTHS
BUPTYaJIN3ALHH.

3ammra
JP

3.2

Tema 2. Ananus
TPYAOEMKOCTH OC-
HOBHBIX Ollepaun
MEXIPOIECCOPHBIX
00MEHOB Ha TprUMe-
pE BBINOIHCHHS
KOJUISKTHBHBIX orte- | 14-15
pauwuii nepegaun
JaHHBIX TI0 CXEME
“OT OHOI0 — BceM™
" “OT Bcex — BceM”
IUTA Pa3HBIX TOIOJIO-
THH CETH.

3ammra
JP

PyOe:xHbIii KOH-
TPOJIb

16

Cp 10

IIpome:xxyTOoYHast aTTECTA-

A

3 50

IHocemaemocThb

5

Hroro:

16

16

16 24 - 100

*CokpalleHne HauMeHOBaHMH (opM TeKkymiero, py0e:;kHOro ¥ MPoOMesKyTOYHOT0 KOHTPOJISI:

YO

— YCTHBIN OIIpoC

CP — camocrosTenbHas padoTa (peleHne 3aJauu Ha 3aJaHHYI0 TEMY)

PI'P — pacuetHo — rpaduueckas pabora

4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 pa3aesiaM (TeMam)

JleKIMOHHBIH KYPC

Ne

HaumeHoBaHue pa3aena
/TeMBbI JUCHHUILTHHBI

Conep:xanue

Paznen 1

1.1

|TeMa 1. e v 3agaun

‘1.1.1. DddexkTuBHOCTh MapajuiebHOr0 anroputMa. [loHsTue




napaiesbHOi 00paboTKH
naHHbIX. OCHOBHEIE
MIPUHIIMITHI BBITTOJTHEHUS
napajuieIbHbIX BBIYUCIIC-
HUH Ha 001Iel U pacpe-
nejeHHoi namsatu. SMP-
CUCTEMBI, HX TIPEUMYIIIE-
CcTBa U HegocTaTku. [1a-
palIeNbHBIE BRIYUCICHUS
C mepenayei CooOeHu

Y aHaJlM3 MacTabupyeMOCTH MapaljieIbHbIX BEIYUCICHHI.
Omnpenenenne 3¢hHEKTUBHOCTH TMAPALUICTLHOTO aJTOPUTMA,
dbopmyna BerarcneHus ¢ dexkruBHocTU. [loHaTHE MacmTaOu-
PYEMOCTH, OCHOBHBIE METOJIbI UCCIIEIOBAHUS TPOU3BOIUTENb-
HOCTH MacCIITa0UPYEMBIX aJITOPUTMOB.

1.1.2. JJocTWkeHHE MaKCHUMaJIbHOIO TMapajulen3ma.
3axkon Amaans.
[ToHnsiTHe yCKOpEHHs MapajuieIbHOTO alropuTMa. 3akoH AM-
Jals ¥ ero MPUMEHEHHE IS OLIEHKH MaKCUMAaJIbHO JOCTHKH-
MOT0 Mapajienn3ma 3a1a4u.

1.2

Tema 2. Tononorus cetu
nepenayu JaHHbIX. [Ipu-
MepBbI AJIEMEHTAPHBIX TO-
IMOJIOTHI, OCHOBHEIC Xa-
pakrepuctuku. Ilonstue
aNropuTMa MapuipyTu3a-
MU U METOJOB Mepeaayn
nanubIX. Knaccudukanus
Y TEXHUYECKas peayinsa-
1] MHOTOIPOLIECCOPHBIX
BBIYHMCIUTEIIBHEIX CUCTEM

1.2.1. Tonosiorus cetv nepeaayu TaHHbIX.

OO1ee MOHITHE TOMOJIOTUU CeTH. lIpuMepsl 3IeMEHTapHBIX
TOIOJIOTUH, CPAaBHUTENIbHAS XapaKTEPUCTUKA CKOPOCTH Iepe-
JauM JaHHBIX Ha IPUMEPE IJIEMEHTAPHBIX TOnoJorud. OCHOB-
HBIE XapaKTEPUCTHUKHU TOMOJIOTMHM CETH: CBSI3HOCTHU, AUAMETPA,
IIMPUHBI OWHAPHOTO JACTIECHUS ¥ CTOMMOCTH.

1.2.2. AIropuT™ MapuipyTHU3alid U METOIbl MEpeIadn

nanHbix. Kiaccupukamnus u TeXHUYecKas: peann3alus MHOTO-
MIPOLIECCOPHBIX BBIYMCIUTEIBHBIX CUCTEM.
[lonsTe MeTona MOKOOPAMHATHOM MapuipyTuzanuu. OCHOB-
HbIe crlocoObl nepeaaun naHHbIX. Cucrema DOIMHHA U KIIACCHI
MHOT'OIIPOIIECCOPHBIX BBIUUCITUTENBHBIX CUCTEM. TEeXHUYECKAS
peanuzanusi SMP u MPP cucrem

Pasznen 2

2.1

Tema 1. OOmme cBoOi-
CTBA MapaUIeIbHBIX all-
roputMoB. [lonHas u He-
MOJTHAS TTAPaJUIeTHHOCTb.
OcobenHoctu BeIOOpa
croco0oB pacrnapa’uie-
nuBaHus. OCHOBHBIE ajl-
TOPUTMUYECKHE METObI
pacnapasieIuBaHus 3a-
Jla4u: KpyImHOOJIOUHOE,
MEJIKO3EpPHUCTOE, KOH-
BeliepHoe. M3ydenue na-
palIeIbHOM TPOU3BOAM-
TEJILHOCTU Ha IPUMEpe
MPOCTHIX AITOPUTMOB
byHKUIMN TUHEHHO aj-
reOpbI

2.1.1. IapannenbHas oOpaboTKa AaHHBIX. [[pUHITUIIBI BBIMTOJI-
HEHUsI MMapajuIebHbIX BIUYUCICHUH.
OcobennocTu mapauieabHOTO aroputma. [loHsTHEe Tporiecca
u notoka. IlonsTue oOmeit u pacrpeneneHHONW MaMsITH, 0CO-
OCHHOCTH BBINIOJIHEHUS MapaUIeIbHBIX BBIYMCICHUM Ha CH-
cTeMax ¢ o0IeH, pacrpeeleHHOW U CMEIIAHHOW MaMsThIO.
3.2. Knacrepel 1 SMP-cucremsl, ©X MpeuMylIeCcTBa U
HegocTaTku. CpaBHUTENbHASI XapaKTePUCTUKA.
[Tousitue SMP-cuctem. IlpenmyiiiecTBa U HEIOCTATKUA Opra-
HU3AlUU TapaJieNbHBIX BhruuciieHnit Ha BC ¢ oOmeil mams-
Tht0. KiacTepbl ¥ BBIYMCIUTENBHBIE CUCTEMBI C pacpeieeH-
HOM nmamAThio. Mcronb3oBaHrne MeXaHu3Ma Mepeaun JaHHbIX,
mpo0GJieMbl ONTHUMM3AIMKN MapauIeTbHBIX BBIYMCIECHUN C HC-
MOJIb30BaHUEM MEXaHH3Ma OOIIel U paclpeieIeHHON MaMsITH.

2.2

Tewma 2.. O6mue cBO¥-
CTBa MapajvielbHbIX aJl-
roput™mos. Ilonnas u He-
MOJIHAS TapajlIeIbHOCTb.
OcobeHHoctu BeIOOpa
croco0o0B pacmnapa’ie-
nuBanusi. OCHOBHBIE ajl-
TOPUTMHUYECKHE METO/IbI
pacnapaieTuBaHus 3a-
Ja4: KPYIMHOOJIOYHOE,

2.2.1.CBoiicTBa mapajienbHbIX anroputMoB. IlomHas u He-
MOJIHAs APAJUIETbHOCTD aIrOPUTMA.
[TpuHIHITBI TOBTOPSIEMOCTH 3JIEMEHTAPHBIX allTOPHUTMOB, COB-
MEIIEHUs MHOXKECTBA OTIepaIvii, pa30ueHuss 001acTH BBIYHC-
JIeHWI Ha He3aBUCUMBIE mogoOmactu. [loHsTHE TOMTHOW U He-
MOJHON MapaJyIeTIbHOCTH, IPUMEPHI 33724 C MTOJTHON W HEMOoJI-
HOU mapanenbHOCThi0. OCOOEHHOCTH BBIOOpA CIIOCOOOB pac-
napasuieIuBaHus.

2.2.2. AnropuTMu4ecKre METO/bl pacnapajuleIuBaHus
3anay. [lapamienbHas mpou3BOIUTENBHOCTD.




MEJKO3EPHUCTOE, KOH-
BeilepHoe. M3yuenue na-
pajuIeIbHON ITPOU3BOIU-
TEJIBHOCTH Ha PUMEpE
IPOCTBIX AJITOPUTMOB
GyHKIMA THHEWHOHN a-
reOphl.

[ToHsATHE KPYMHOOIOYHOTO, MEIIKO3EPHUCTOTO M KOHBEHepHO-
ro METOJOB pacnapayuienuBaHud. lloHsaTrne mnapamienbHON
IIPOU3BOUTEIBHOCTH, OCHOBHBIE NMPUHIUIIBI aHAIN3a MPOU3-
BOAMTEIBLHOCTU TapasiebHbIX aJrOPUTMOB Ha MPUMEpPE Mat-
PUYHO-BEKTOPHBIX Omepaiuii QyHKIMNA THHEHHON anreOpsl.

Pa3zgen 3

Tema 1 Obmas cxema
napauleIbHbIX BBIUUC-
JICHUH TIpU 00CITyKH1Ba-
HUU ITOTOKA 3asABOK. MH-
CTpYMEHTAIILHBIE CPEJI-
CTBa pa3pabOTKH mapa-

3.1.1. CucreMbl NAKETHOrO 3alycka MapauIeIbHBIX IPO-

rpaMM, OCHOBHBIE IPUHIIMUIIBI PaOOTBHI.

[TonsTHE MOTOKA 3asBOK Ha BBIIOJIHEHHE MapajlI€IbHBIX MPO-

rpamm. [ToHsTue 3aganus, ouepeasr 3adaHui, KPUTEPUH BBIOO-

pa 3amaHui U3 ouepenu. [IpuMepsl cucrteM 3amycka 3a1aHui.
3.1.2. UHCcTpyMeHTanbHBIE CpeACTBa pa3pabOTKH Ta-

THUBHBIX OIlEpALIUN I1epe-
Jla4X JaHHBIX 110 CXEME
“oT omHOrO — BCeM” U
“OoT BceX — BceM’’ I
pa3HbIX TONOJIOTUN CETH.

3.1 |7menbHBIX IPUIIOKECHUH B |paJUICIBHBIX MPHIOKCHUIH.
MHOTOSIIEPHBIX CUCTe-  |POoab KOMIMIATOPOB, OTIATYMKOB U Bo3MokHOcTe OC B pas-
Max. [Ipumeps! nox- paboTKe mapasuieNbHbIX MPUIOKEHUH. MeXaHu3M BHUPTYalIH-
JIEP>KKHM MHOTOITIOTOYHO- |3alIMM U €r0 UCIOJIb30BaHUE.
CTH Ha ypOBHE Ollepalu-
OHHBIX cucTeM. TexHo-
JIOTHUS] BUPTYaJIN3alUH.
Tewma 2. Ananus tpyno- |3.2.1.I1loHsATHE MEXIPOIECCOPHBIX OOMEHOB JaHHBIMHU W aHa-
€MKOCTH OCHOBHBIX OIl€- |JIU3 TPYAOEMKOCTH Mepeaun JaHHbIX.
pauunii Mexrmporeccop- |OCHOBHbBIE IPUHIUIBI BHIITOJIHEHUS KOJUIEKTUBHBIX ONEpPaLUi
HBIX 0OMEHOB Ha MpUMe- |repeadn JaHHbIX. OCOOEHHOCTH Mepenayn HelleIUMBbIX, aTo-
3 [PC BBIMONHEHMS KOJIEK- \MApHBIX JaHHBIX M MAKETOB NAHHLIX Ha MPHMEPE dIeMEHTap-

HBIX TOMOJOTUN ceTH. CpaBHUTENIbHBIA aHAIN3 TPYIOEMKOCTH
orepanuii oOMeHa Ha IPUMEPE AIEMEHTAPHBIX TOTIOJIOTHI

JlabopaTopHble 3aHATHS

JlaGopaTopHbIi MPAKTUKYM MPEI0JIaraeT BRIMOJIHEHUE TA0OPaTOPHBIX PadOT MO OCHOB-

HBIM pasziejlaM JUCHUIUTMHBL. TeMbl JabopaTOpHBIX paOOT MPHUBEIEHBI B Clenylomeld Tadmuie

COOTBETCTBEHHO IO ceMecTpaM. MIHCTpyMeHTanbHas cpeia JJisl BBIIOJIHEHUs 1a00paTOpHbIX pa-

0ot Microsoft Visual Studio 15.0 u BbIme.

IIpumepHBbIe TeMBbI JTA00PATOPHBIX 3aHATHIA

OcHOBBI pabOTHI ¥ CO3JIaHKE MPOEKTA ISl Pa3pabOTKH MapalIeIbHbIX MPHIOKEHHH, 0CO-
OEHHOCTH KOMITWJISAIIMH, OTJIQJKA ¥ BBIIOJHEHUS MapajlIeNbHBIX IporpamMM B cpene Mi-
crosoft Visual Studio. Pa3paboTka u peanmzanus MaciTabupyembIX aaropuTMoB (yHK-
[IUNA JTUHEHHOM anreOphl ¢ UCIOJIb30BAHUEM ONEpaIii IBYXTOUYCUHBIX 00MeHOB. Mccie-
noBaHue 3 (HEeKTUBHOCTH Mepelaur JAHHBIX MPH Pa3IMYHbIX PeKUMaxX OOMEHa.

Pa3paboTrka u peanuzanus napaielbHBIX MPOTPaMM C HCIOIh30BAHUEM HHTEP-
deiica OpenMP u MPI. HccnenoBanue mpou3BOIUTEILHOCTH aJTOPUTMOB MaTPUYHO-
BEKTOPHBIX ONEpallnii, pealn30BaHHBIX HA OOIIEeH U paclpeeIeHHON MaMsITH.

Pa3paboTrka u peanuzaiys napamieldbHbIX IPOrpaMM C MCHOJIb30BaHUEM BhIOOpa
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cnoco0oB pacnapaienuBanus. [IpodunrpoBanue u BU3yanu3anus mporecca BbIMOIHE-
HUs cTanjgapTHbiMu cpenctBamu MPICH.

Pazpabotka u peanusanus napajieqbHbIX IPOrpaMM C HCIIOJIb30BaHUEM KOJIJICK-
TUBHBIX omnepauui nepenayu AaHHbiX. MccnenoBanue 3¢p¢GeKTUBHOCTH aJITOPUTMOB MpU
YBEJIMYEHUHU 00beMa Mepe/1aBacMbIX JaHHBIX.

4.3 IlepeyeHb yueOHO-METOAUYECKOT0 00ecneYeHN sl 1JI CAMOCTOSITeIbHOM padoThI CTY-

OOTBI:

JACHTOB

[Ipy mM3ydyeHHH NUCUUILIMHBI UCIIOIB3YIOTCS CIEAYIOLIME BHJBI CAMOCTOSATENIBHOM pa-

CaMOCTOSTENIbHBIN MOKMCK JINTEPATYPHI 110 pa3jieiaM H TeMaM Kypca;

U3y4deHUE MaTepHaa 1o JOMOJHUTEIbHBIM pa3jieiaM TUCIUIUINHB;

U3y4YCHUE JINTEPaTyphl U TOATOTOBKA K BBHIIOJIHEHHIO JJAOOPATOPHBIX paboT, KypCOBBIX
pabor;

MOJICOTOBKA K TECTUPOBAHHIO, KOHTPOJIBHBIM paboTaM, HAITUCAHUIO pedepaTos;
MOJIrOTOBKA K 3a4€Ty, IK3aMEHaM.

dopma KOHTPOJIS: OTYET MO Ja0OpaTOpHBIM paboTaM M MX 3alllWTa, 3aIIUTa KypCOBBIX

pabor.

YyeoHo-MeTOANYECKHE NTOCOOUS:

1. EBceeB . MPI s HaunHaromux: YueOHOe mocoOue. — DINEKTPOHHBINA pecypc:
http://parallel.ru/doc.

2. Boesogun B. MPIL.  BBogubeiii  kypc. —  DIJEKTPOHHBIH  pecypc:

http://parallel.srcc.mcu.su.

3. I'eprens B. Teopust u mpakTuka mapajjiebHBIX BBIYUCICHHN. Y4eOHOE MOCo-
6ue - M.:bunowMm, 2007.

4. Tonopkos B.B. Monenu pacnpenenéHsbix BeluucieHuil Usnarenscrso: ®U3-
MATJINT, 2011 r.

5. B.B. BoeBoaun, Bin.B. BoeBoaun. IlapamnenbHbie Bbrumcienus. M3marens-
crBo: bXB-IlerepOypr 'oa: 2002

6. Kypc nexuuii no napainensHomy nporpamMmmuposanuio. @ponosa H.B. Dnek-

TpoHHbIN pecypc Cap®TU HUAY MUDU. 2021 r.

PexomeHnayemblii Iepe4eHb TeM CAMOCTOSTEILHOT0 YIUIy0JIeHHOT0 H3Y4YeHHsI MaTepraJia

AUCHMIIJIMHBI:

e (OCHOBHBbIE TPHUHILHUIIBI Pa3pabOTKU MapajljieNIbHbIX HPOrpamMM, MPUHIMIBI MapalljieIbHOTO

IpOTpaMMHUPOBAHUS Ha OOIIEH M pacrpe/ieIeHHON MaMsITH.
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OcHoBuebie oneparuu MPI. TIpuHIuMn BBITTOJIHEHHS TBYXTOYCUHBIX OOMEHOB, OJIOKHPYIOITHE
U He OJIOKHUPYIOIIKE ONepaluu, 0COOEHHOCTH PAa3IMYHBIX PEKUMOB MEpEIayu TaHHBIX.
OCHOBHBIE KOJUJIEKTUBHBIE OTEpaIiy, OCOOCHHOCTH UX UCIOJIb30BaHUs. Brimonnenue coopa
Y PACCBUIKH JAHHBIX, PA3JIMYHON JJIMHBI C Pa3phIBHBIM PACIIOJIOKEHUE B TAMATH.
[IpousBoanbie Tunbl JaHHBIX MPI, 0cOO€HHOCTH KOHCTPYHPOBAHMS U UCHOJIB30BaHUA. Bo-
MPOCHI MOBBIIEHUS (PPEKTUBHOCTH MepeAaun JaHHBIX MPU MCIOIb30BAHUM MPOU3BOIHBIX
TUIOB JJAHHBIX B 3aBUCUMOCTH OT aJITOPUTMA 3a/1a4u.

OcHOBHBIE OHATHS TPYNIIBI 1 KOMMYHUKAIIMOHHOTO TIPOCTPAHCTBA, X B3aUMOCBs3b. [1oH:-
THE KOHTEKCTa KOMMYHHMKaTopa. KOHCTpYKTOpBI Ipynll U KOMMYHHUKAaTopoB. BeinonaHeHue
MEXIPOIIECCOPHBIX OOMEHOB B 0a30BbIX M MPOU3BOJHBIX KOMMYHUKALIMOHHBIX MPOCTpPaH-
CTBax.

BupryanpHbie TOMOJOTHHM, WX POJIb B TMOBBIMICHUH 3(PPEKTUBHOCTH MapaUICTBHBIX IPO-
rpamm. CBsi3b (PU3UYECKON ¥ BUPTYAIBHOU TOMONIOTHH. OCOOCHHOCTH CO3/IaHMs JEKapTOBOM
TOTIOJIOTUH U TOTOJIOTUH rpada. [IpruMepsl IByMEpHBIX PEIIETOK JIEKapTOBOM TOMOJIOTHH.

Hcnonp3oBaHre HHTEPKOMMYHUKATOPOB IS BBITIOJIHEHUS] MEXKTPYIIIOBBIX OOMEHOB.

5. OHEHOYHBLIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMO-

CTH, MPOMEXYTOYHOMN ATTECTAIIAU 110 U'TOI'AM OCBOEHMUS JIUCIIU-

IIJIMHbI

@OoH/1 OIICHOYHBIX CPEACTB 0 TUCIUIIMHE 00eCeYBaeT MPOBEPKY OCBOCHHUS IIAaHUPY-

€MBIX PE3yJIbTaTOB OOy4YeHHs (KOMIIETCHIMH M MX MHIUKATOPOB) MOCPEACTBOM MEPONPHUATHIA

TEKYIIEro, pyOeKHOTO ¥ MPOMEKYTOUYHOTO KOHTPOJIS O JUCIUILIUHE.

5.1. TacmopT (pOHIA OLIEHOYHBIX CPEICTB MO AUCHHUILIUHE
Cesi3p MeXIy (DOpMHPYEeMBIMU KOMIIETCHIUSIMH W (OpMaMU KOHTPOISI MX OCBOCHUS
MpEe/ICTaBJICHA B CIEAYIOUICH Ta0uIie:
Pa3 | Tembl 3ansTHii Kommne- | UHauKkaTopbl 0CBOEHMS Texymmit
aen TeHIHs KOHTPO.Ib,
HeJest
Tewma 1. Llenu u 3agaun napan- 3-0IIK-2; V-OIIK-2; B- VOl, 3a-
. OIIK-2,
JIeBHON 00pabOTKY TaHHBIX. OIIK-2 mura JIP2
OcnoBuble npunnumns Boimon- | OHK-6 3-0OIIK-6; Y-OIIK-6; B-
HEHUS NTapajuleIbHbIX BbIYKC- OIIK-6
TeHui Ha 001Iel u pacpee-
JIeHHO# mamsatu. SMP-
1 CUCTEMBI, NX IPEUMYIIIECTBA U
Henocratku. [lapannensHbie
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BBIUMCIICHHS C TIepeadyen co-
0oO0LIeHNT

Tema 2. Tononorus cetu e- OIK-2 3-0IIK-2; V-OIIK-2; B- 3amuTa
penauu naHHbIx. [TpumMepsl > | OIIK-2 JIPS
5JIEMEHTAPHBIX TOIIOJIOTHIA, OIIK-6 | 3-OIIK-6; V-OIIK-6; B-
OCHOBHBIE XapaKTEPUCTUKH. OIIK-6
IlonsATHE anroput™Ma Mapipy-
THU3alUU U METOJIOB Mepeaavu
nanabIx. Knaccupukanus u
TEXHUYECKas peann3anns MHO-
TOIPOIIECCOPHBIX BBIUUCITH-
TEJIbHBIX CUCTEM
PyOeskHbIii KOHTPOJIb OTIK-2, 3-0OI1K-2; V-OIIK-2; B- CP11
OIIK-2
OIIK-6 | 3-OIIK-6; V-OIIK-6; B-
OIIK-6
Tema 1. O0mume cBOMCTBA Ma- OIK-2 3-0OI1K-2; Y-OIIK-2; B- 3armura
paJlIENIbHBIX AJITOPUTMOB. > | OIIK-2 JIP8
[TonHas ¥ HEMoJIHAs apa- OIIK-6 | 3-OI1K-6; V-OIIK-6; B-
nenbHOCTh. OCOOEHHOCTH BbI- OIIK-6
0opa crmoco0oB pacnapasienu-
BaHusA. OCHOBHBIE alITOPUTMHU-
YEeCKUE METO/bI pacrapaiie-
JUBaHUS 3a]a4: KpyIMHOOI0Y-
HOE, METKO3EPHHUCTOE, KOH-
BeilepHoe. M3yuenue napai-
JIEIbHOM MPOU3BOAUTEIHLHOCTH
Ha TpUMepe MPOCTHIX aro-
PUTMOB (YHKIUH TUHEHHOM
anreOpsl
Tema 2.. O0mue cBOKCTBA I1a- OIK-2 3-0OI1K-2; Y-OIIK-2; B- 3armura
paJlIENIbHBIX AJITOPUTMOB. > | OIIK-2 JIP10
[MonHas ¥ HEMoJIHAs apa- OIIK-6 | 3-OIIK-6; V-OIIK-6; B-
nenbHOCTh. OCOOEHHOCTH BbI- OIIK-6
Oopa crmoco0oB pacnapasienu-
BaHUsA. OCHOBHBIE alITOPUTMHU-
YEeCKUE METO/bI pacrapanie-
JUBaHUS 3a]a4: KPyIMHOOI0Y-
HOE, METKO3EPHHUCTOE, KOH-
BeilepHoe. M3yuenue napai-
JIEIbHOM MPOU3BOAUTEIHLHOCTH
Ha TpUMepe MPOCTHIX aro-
PUTMOB (YHKIUI TUHEHHOM
anreOpshl.
Tema 1 OOmras cxema napai- OIK-2 3-0OI1K-2; Y-OIIK-2; B- 3armura
JIETHHBIX BBIYMCIICHUH TPU 00- > | OIIK-2 JIP13
OIIK-6 | 3-OIIK-6; V-OIIK-6; B-

CIIy’KUBAHHUH MOTOKA 3as1BOK.
HNHCcTpyMeHTanbHbBIE CPEACTBA
pa3paboTKu mapauIeTbHBIX
MPUJIOKEHUH B MHOTOSIIEPHBIX
cucremax. [Ipumepsl moa-

OIIK-6
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JEP’KKU MHOTOIIOTOYHOCTH Ha
YPOBHE OIIEpPAILlMOHHBIX CHU-
crem. TexHonorus BUpTyau-

3allMH.
Tema 2. AHanu3 Tpy10€MKOCTH OIK-2 3-0OI1K-2; Y-OIIK-2; B- 3armura
OCHOBHBIX OIIEPAIHii MEKIIPO- > | OIIK-2 JIP15
neccopHbx oomenos Ha npu- | OIIK-6 | 3.OIIK-6; V-OIIK-6; B-

MEpe BBINOJHEHUS KOJIJIEK- OIIK-6

TUBHBIX ONEpalnii nepeaadn
NAHHBIX IO CXEME “OT OJHOI'0
—BceM” | “OT Bcex — BceM™
JUTSI pa3HBIX TOTIOJIOTHUNA CETH.

Py0e:xHbIN KOHTPOJIb OIK-2 3-OIIK-2; V-OIIK-2; B- CP16
> | OTIK-2
OIIK-6 | 3-OIIK-6; Y-OIIK-6; B-
OIIK-6
IIpomexyTouHas aTrecTanus OITK-2 3-OIIK-2; YV-OIIK-2; B- 3aver
> | OTIK-2
OIIK-6 | 3-OIIK-6; Y-OIIK-6; B-
OIIK-6

5.2. TunoBble KOHTPOJIbHbIE 3aaHUSI WIH UHbIe MATEPHAJIbl, HEOOX0AMMbIe 1JIS OLlEHKH
3HAHWH, yMEHN, HABBIKOB U (MJIH) ONBITA AeSTeJIbHOCTH, XapaKTepHU3yKIinue dTanbl (op-
MHUPOBAHMS KOMIIETEHIIUI B Mpolecce 0CBOEHU 00pa30BaTeIbHOI MPOrpaMMbl

5.2.1. OueHo4YHbI€e CpeaCTBA AJIS TEKYIIEr0 KOHTPOJIsI

5.2.1.1. IlpumepHbIe BONPOCHI 115 ycTHOro onpoca (YO)

1. Tonsarue > pekTHBHOCTH MapaIENbHBIX AITOPUTMOB.

2. IlonsTHe anroput™Ma MapuIpyTH3alUU U METOOB MEepelauu JaHHBIX.

3. Llenu u 3a1auu nmapayuieaIbHONR 00pabOTKU TaHHBIX

4. Knaccudukanus 1 TEXHHYECKask peaan3aliis MHOTOPOIIECCOPHBIX BBIYHCIUTEIBHBIX CHCTEM
5. OCHOBHBIE IPUHITUIIBI BBITIOJTHEHUS TapaJIICIbHBIX BEIYMCICHUNA Ha 00IIeH 1 pacTpeieicH-
HOM MaMSTH.

6. OCHOBHBIE AITOPUTMHYECKHE METO/IbI pacnapauIeTuBaHuUs 33]a9: KPYITHOOJIOYHOE, MEITKO-
3€pHUCTOE, KOHBEHEPHOE.

7. UHCTpyMEHTalIbHbIE Cpe/ICTBA Pa3padOTKH MapajlieNbHBIX MPUIOKEHUH B MHOTOSIIEPHBIX CH-
cTemax.

8. O01mas cxema rnapajuieIbHbIX BEIYUCICHUH MTPpH 00CITYyKHUBaHUH ITOTOKA 3asBOK.

5.2.1.2. IIpumepHbIe TEMBbI U BONPOCHI VISl CAMOCTOATEIbHOH padoTsl (CP)
e OcCHOBHBIE NMPHUHIMIIBI Pa3pabOTKH MapajjIebHBIX MPOrpamMM, MPUHLIHUIBI MapauIeIbHOTO

pOTrpaMMHUPOBAHUS Ha OOIIEH M pacrpe/ieIeHHON MaMsITH.
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e Ocnoguble onepanuu MPI. [IpuHIMI BEIOJHEHUS IBYXTOYCUHBIX OOMEHOB, OJIOKHPYIOLTHE
U He OJIOKHUPYIOIIKE ONepaluu, 0COOEHHOCTH PAa3IMYHBIX PEKUMOB MEpEIayu TaHHBIX.

e OCHOBHBIEC KOJUIEKTUBHBIE OIEpaIlii, OCOOCHHOCTH MX MCIOJb30BaHUs. BrimonHenue coopa
Y PACCBUIKH JAHHBIX, PA3JIUYHON JIJIMHBI C Pa3pbIBHBIM PACIIOJIOKEHUE B TAMATH.

e [IpousBoxansie Tumbl AaHHBIX MPI, 0COOEHHOCTH KOHCTPYMPOBAaHUS W UCHOJIb30BaHUSA. Bo-
MPOCHI MOBBIIEHUS (PPEKTUBHOCTH MepeAaun JaHHBIX MPU MCIOIb30BAHUM MPOU3BOIHBIX
TUTIOB JJAHHBIX B 3aBUCUMOCTH OT aJITOPUTMA 3a/1a4u.

e  (OCHOBHBIE MOHATUS IPYIIBI U KOMMYHUKAIIMOHHOTO IIPOCTPAHCTBA, X B3aUMOCBs3b. [IoHs-
THE KOHTEKCTa KOMMYHHMKaTopa. KOHCTpYKTOpBI IpyIlIl U KOMMYHHUKAaTopoB. BeinmonaHeHue
MEXIPOIIECCOPHBIX OOMEHOB B 0a30BBIX M MPOU3BOJHBIX KOMMYHUKALIMOHHBIX MPOCTpPaH-
CTBax.

e BupryanbHble TONOJOTHH, WX POJb B IMOBBIMEHUU IPGEKTUBHOCTH IMAPAIICIBHBIX IPO-
rpamm. CBsi3b (PU3UYECKON ¥ BUPTYAIBHOU TOMONIOTHH. OCOOCHHOCTH CO3/IaHMs JEKapTOBOM

TOTIOJIOTUH U TOTOJIOTUH rpada. [IpruMepsl IByMEpHBIX PEIIETOK JIEKapTOBOM TOMOJIOTHH.

5.2.2. OueHo4YHbIE CPeACTBA IJIsl PYyOeKHOT0 KOHTPOJISI

5.2.2.1. IlpumepHbIe 3a1aHus JJIM PelIeHUs] 321a4 110 3aJJaHHOH TeMe

1. MaTpuunsle Beuucienus. Meron uckintouenui ['aycca.

2. Cerounsble BelunciieHus. KpaeBas 3angaua ans ypaBHeHus Jlammnaca.
3.Toueunble BBIYMCIIEHHUS. 3ala4ya TPaBUTALIMHU N TEJL.

4. IlepeMHOKE€HHE MATPHIL C UCIIOJIb30BAHUEM JIBYMEPHOM PEIIETKH MPOIECCOB

5. Meron noptders 3a1a4: arOPUTM YIIPABISIOLIETO MPOIece

5.2.3. OneHo4HBIE CPeCTBA AJISI IPOMEKYTOYHOM aTTecTANMA

5.2.3.1. IIpumepHbIe BONPOCHI K 3a4eTy:
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e N U

9.

10.

11.
12.
13.
14.
15.

16.

17.
18.

19.

20.

21.

22.

23.
24.

25.

OrneHka MaKCUMaIbHO JOCTHKUMOIO Mapajuieu3Ma.
[Tonsartue 3¢ pekTHBHOCTH MapaJIeTbHBIX aITOPUTMOB.

AHanu3 MacITabupyeMOCTH MapaieTbHBIX BBIYHCICHUH.

3akoH AMmmais.

Tomonorus cetu nepenayu JaHHBIX.
[TpuMepsl 271eMEHTapHBIX TOMOJIOTUH, OCHOBHBIC XapaKTEPUCTUKH.
[TonsTHE anTOpUTMa MAPUIPYTU3ALUU U METOAOB MEpPelayr JTaHHBIX.
Krnaccudukanus u texHudeckasi peaiqu3anusi MHOTOIPOLECCOPHBIX BBIUHUCIUTEIbHBIX
CHUCTEM.
Lenu 1 3aaun napanienbHoi 00pabOTKU JaHHBIX.

OCHOBHBIE MPUHIUIIBI BBIOJHECHUS MapaUIeTbHBIX BBIYUCICHUN Ha OOIIed u pac-
npeaeaeHHon mamsatu. SMP-crucTemsbl, X MPEUMYILECTBA U HETOCTATKH.

[TapannensHbIE BEIYUCICHUS C TTepeaaveii COOOIECHUN.

OO0u1me cBoiicTBa MapaIeNbHBIX aJITOPUTMOB.

[TonHas 1 HeMOMHAS MAPAIIEIIBHOCTb.

OcobennocTu BpIOOpa CIIOCOO0B pacnapayijieTMBaHHUS.

OcHOBHbBIE AJITOPUTMUYECKUE METOJbI paclapajuieIMBaHus 3aJady: KPYMHOOJIOYHOE,
MEJIKO3EpPHUCTOE, KOHBEHEPHOE.

N3ydyeHne napajuieabHOM IMPOU3BOIUTENIBHOCTH HA IPUMEPE IMPOCTHIX aIrOPUTMOB
GyHKIMA THHEHHON anreOpshl.

O61as cxema napauieIbHbIX BEIYMCICHUN MTPU 00CTYKMBaHUN MTOTOKA 3asBOK.

WNHcTpyMeHTallbHBIE CpENCTBA pa3pabOTKU TMapalieIbHBIX MPHIOKEHUH B MHOTO-
SIIEPHBIX CUCTEMAX.

[Tpumeps! noAIep>KKH MHOTOITOTOYHOCTH Ha YPOBHE ONEPAI[MOHHBIX CUCTEM.
TexHonorust BUpTyaIn3aluu.

AHaIN3 TPYZ0EMKOCTH OCHOBHBIX OIEpaluii MEKXIPOIIECCOPHBIX OOMEHOB Ha IPUMEpE
BBITIOJTHEHHSI KOJUIEKTUBHBIX OIEpalfii mepenayd JaHHBIX 0 CXeMe “OT OJHOTrOo —
BCEM ™ U “OT BCEX — BCEM ™’ ISl pa3HbBIX TOMOJIOTHUM CETH.

[TonsiTe MEXMPOIIECCOPHBIX OOMEHOB JAHHBIMH U aHAINU3 TPYJOEMKOCTH Mepeaadn
TAHHBIX.

OcCHOBHBIE IPUHIIUITBI BHITTOTHEHUS KOJJICKTUBHBIX OMEpaIfil epeaayu NaHHbIX.
OcoOeHHOCTH Tiepesjaun HelEeINUMbIX, aTOMAapHBIX JaHHBIX U MAKETOB JAHHBIX Ha MpH-
Mepe JIEeMEHTapPHBIX TOMOJOTUN CETH.

CpaBHUTENBHBIN aHAIU3 TPYJOEMKOCTH Omepalinii oOMeHa Ha IpUMepe dIIEMEHTaPHBIX

TOMIOJIOTHH
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5.3. llIkauabl oieHKN 00pPa30BaTEJbHbBIX J0CTHKEHUM

PeittuHroBas olieHka 3HaHUH SBIISIETCS MHTETPAJIbHBIM [TI0KA3aTEIEM Ka4eCTBA TEOPETHU-

YCCKHUX U MPAKTHUYCCKUX 3HAHUM 1 HAaBBIKOB CTYACHTOB IO AUCHUIIMHE U CKIIaAbIBACTCA U3

OLICHOK, IMOJIYYCHHBIX B X04€ TCKYHUICTO KOHTPOJIA U HpOMe}KYTOLIHOI\/'I aTTecranuu.

Pe3ynbrarhl TEKyIIEro KOHTPOJIS U MPOMEXKYTOUYHOM aTTECTalluK MOABOSATCS 110 IIKalie 0alib-

HO-PEUTUHIOBOW CHUCTEMBI.

[Ixana KaXa0ro KOHTPOJIBHOI'O MEPOIPUSITHS JIEKHUT B IIpeaenax oT 0 10 yCTaHOBIEHHOIO

MaKCHUMaJIbHOI'0 0ajjia BKIIYUTENIbHO. MTorosas aTrrecragus 1o JUCHUIINIMHE OLICHUBACTCA I10

100-6amipHOM mIKaie U MPEACTABISIET CO00M CyMMY OaJTOB, 3apa00TaHHBIX CTYJECHTOM MPH BbI-

IIOJIHCHUHM 3aJJaHUM B PaMKax TEKYILErO U IMPOMEKYTOYHOTO KOHTPOJIS.

HNrorosas OIICHKA BBICTABJIACTCA B COOTBETCTBHUH CO CJIG,Z[YIOH_IGI\/'I IIKAJIOM:;

CymMma GamioB

Orenka 1o 4-ex 0amuib-
HOM IIKaJie

Orenka
ECTS

TpeboBanus K YpOBHIO OCBO-CHUIO
y4e0HOM TUCITUTUINHEI

90-100

5 — «omauynoy

OrneHKa «OTJIMYHOY BBICTABIISETCS CTY-
JICHTY, €CITU OH TITYOOKO M IIPOYHO
YCBOWJI IPOrpaMMHBIN MaTepual, uc-
YepIIbIBaIOLIE, IOCIEA0BATEIBHO, YETKO
Y JIOTUYECKU CTPOMHO €ro M3Jaraer,
YMEET TECHO YBSI3bIBATh TEOPUIO C
MIPAKTUKOI, UCIIOJIb3YET B OTBETE MaTe-
puan MOHOrpadu4YecKoil TUTepaTypsbl.

85-89

75-84

70-74

4 — «xopouwio»

65-69

60-64

3 — «yoosremeopumens-
HO»

OreHKa «XOpoI1I0» BBICTABIAETCS CTY-
JIEHTY, €CJIM OH TBEPJO 3HAET MaTepHall,
IPaMOTHO U MO CYUIECTBY M3JIaraer ero,
HC JOIMyCKas CYICCTBCHHBIX HCTOYHO-
CTEH B OTBETE HA BOMPOC.

OreHka «y10BJIETBOPUTEIHHOY BbI-
CTaBJISIETCS CTYJEHTY, €CJIM OH UMEET
3HaHUS TOJILKO OCHOBHOT'O MaTepHala,
HO HE YCBOWJI €T0 JIeTaJIel, JOMyCKaeT
HETOYHOCTHU, HEJJOCTATOYHO MPABUIIb-
Hble GOPMYITHPOBKHU, HAPYIIEHUS JIOTH-
YECKOM MOCIIeIOBATEILHOCTH B U3JI0-
KEHHUH POTPAaMMHOI0 MaTepuaia.

Huxe 60

2 — «Heyoosnemeopu-
MenbHO»

OneHka «Hey10BIETBOPUTEIBHO» BbI-
CTaBJIACTCSA CTYIEHTY, KOTOPBIN HE 3Ha-
€T 3HAYUTEIbHON 4aCTU IPOrPaMMHOTO
MaTepHuaia, JOIyCKaeT CynIeCTBEHHbIE
omnOku. Kak npaBuio, orieHka «He-
YIOBJIETBOPUTEIIBHO» CTaBUTCS CTYACH-
TaM, KOTOpbIE€ HE MOT'YT IIPOAOKUTh
oOydeHue 6€3 JOTOTHUTEIBHBIX 3aHs-
THH 110 COOTBETCTBYIOIIEH TUCLIUILINHE.

6. YYHEBHO-METOJUYECKOE U TH®POPMALIMOHHOE OBECIIE-
YEHUE JUCHUITVINHbI
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6.1. Pexomenayemasi iureparypa
OCHOBHAS4L:

OnextpoHHsblii pecypc MPI: crannapt untepdeiica nepenaun coobiienuit. [lepeBox ¢ aH-
ramiickoro, 1996.

EBceee M. MPI gns nHauumnarommx: YueOHoe mocobme. — DJIEKTPOHHBIA pecypc:
http://parallel.ru/doc.

Boesoaun B. MPI. BBoaHslit kypc. — DnekTpoHHbIid pecypce: http://parallel.srcc.mcu.su.

[lInakoBckuit I'., CepukoB H. IlporpammupoBaHue mjs MHOTONPOLIECCOPHBIX CUCTEM B
crannapte MPI. — Munck, BI'Y, 2002.

I'eprens B. Teopus u mnpakThka MapajuleTbHBIX BBIYHCICHHNA. YdeOHOe mocobue -
M.:bunowm, 2007.

bumur B.A. TlapaiienbHble BBIUHMCICHUS U MHOTOMNOTOYHOE TNporpammupoBanue M3na-
TenbcTBO: HTepHEeT-YHUBepcuTeT Mubopmarmonnsix Texnonorui, 2013 r.

Tonopkos B.B. Mogenu pacnpenenénneix BbruuciaeHuit Msgarenscto: ®U3MATIINT,
2011 r.

B.B. BoeBonun, Bin.B. BoeBoaun. IlapannensHble BbhumcieHus. M3znarensctBo: BXB-

[Terepoypr 'ox: 2002
JOINOJIHUTEJIbHASL:

DneKkTpoHHBIN pecypc: http://www.mcs.anl.gov/Projects/mpi/standard.html
W.Grop, E.Lusk, and A.Skjellum — “Using MPI: Portable Parallel Programming with the
Message-Passing Interface” - MIT Press, Cambridge, Mass. 1996

7T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
TACTUTLINHBI
Knacc I[I9BM c¢ ycranoBiieHHBIM ITporpaMMHbIM obecrieyenneM: MS Windows, MS De-
veloper Visual Studio C++, mpich.nt.1.2.5.

N3 pacuera onna [II9BM Ha oiHOTO 4enoBeka.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'H
8.

B cootBercTBuu ¢ TpeboBanusimu OC BO mo nampasienuto noarotoBku 09.03.02 «UH-
(OopMaLlMOHHBIE CUCTEMBI M TEXHOJOTHM» pealn3alusi KOMIETEHTHOCTHOIO MOAXoJa Ipery-
CMaTpHUBAET IIUPOKOE MCIIOIb30BaHUE B YU€OHOM IPOLIECCEe aKTHUBHBIX M MHTEPAKTUBHBIX (OpPM
IPOBE/ICHUS 3aHATHI B COUYCTAHUU C BHEAYIUTOPHON pabOTOM ¢ 1eNbio (GOPMUPOBAHUS U PA3BU-
THUS IPO(PECCHOHATIBHBIX HABBIKOB CTYIEHTOB. B pamkax y4eGHOro Kypca CTyJeHThI padoTaroT C

JEKUUSAMHU, PEKOMEH/IOBAaHHOW JINTEPATypOil, BHIMOIHIIOT Jab0paTopHble pabOThI, TOTOBATCS K
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9K3aMeHy U 3adeTy. B mporecce moaroToBKM CTYAEHTHI HCIONB3YIOT IPOTrPaMMHBIE TPOIYKTHI,
MHCTPYMEHTAJIbHBIE CpeJibl, MHPOPMALMOHHO-CIIPAaBOYHBIE CUCTEMBI, HH(OPMAIIMOHHBIE UCTOY-
HUKH, pa3MelleHHbIe B ceTu MHTepHeT (opuimanbHble cafThl, BeO-MopTaibl, TeMaTHueckue ¢ho-

PYMBI U TEJICKOMMYHHUKAITUH ), SJIEKTPOHHBIC YICOHUKN U y4€OHO-METOINUECKHUE TOCOOHS.

9S.METOANYECKHUE PEKOMEHJAIMUU CTYJAEHTAM I1O0 OPTAHU3ALIUN

N3YUYEHUA JUCHUIIJINHBI.
[Ipennaraercs

— CamocTosTensHo MpopadaThiBaTh JEKIMOHHBIA MaTepuall Ajis 0ojiee MOJHOTO YCBOCHHUS
MaTepuania;

— B yueGHOM mporiecce mpu BBIMOJHEHUU JIA0OPATOPHOTO MpakTHKyMa 3(P(HEKTUBHO HC-
MO0JIb30BaTh METOAMYECKHE MOCOOUsS M METOIUYECKHI MaTepuai mo Temam JiabopaTop-
HBIX paboT;

— AKTHBHO UCTIONB30BaTh HTEpHET-pECYpCHI TSl MTOJIYYEHUS aKTyaaTbHOTO MaTepuana o
U3y4aeMOW TUCLIUILIAHE;

— AKTHUBHO HCIIOJIb30BaTh MIHTEpHET-pecypchl sl OOHOBIIEHUSI HHCTPYMEHTAIBHON 0a3bl
(cucTeM TPOrpaMMHUPOBAHUS, UHCTPYMEHTAIBHBIX CPEel U T.J.) PH BBIOJHEHUHU J1a00-
paToOpHBIX padoT.

[Tporpamma coctaBnena B cootBercTBuu ¢ TpeboBanusimu OC BO HUAY MUDU k 06s1-
3aTeIbHOMY MUHHUMYMY COJEp>KaHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbI IO HAIIPaBJICHUIO

noarotoBku 09.03.02 MudopmanmoHHbIe CHCTEMBI U TEXHOJIOTHH.

ABTOp(BI) H.B.®ponosa
Penensentsl B.C. Xonymxkun
CornacoBaHo:

PykoBoautens OII O.B. Kpuboieen
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