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AHHOTALUSA

Jucuunnnua  «CucreMbl ¢ mapamienbHod  o0paboTkoi  mHGOpMauuMM»  BXOAUT B
BapHaTHBHYIO YaCTh 00pa30BaTEIbHOI MPOrpaMMbl MOATOTOBKU 00YUAIOIIUXCS O CIIENUATbHOCTH
«09.05.01 «IIpumeHenne U OKCIUTyaTalysi aBTOMATH3HPOBAHHBIX CHCTEM  CIELHAILHOTO
HA3HAUCHUs» HAIPaBICHHOCTb «ABTOMATH3UPOBAHHbIE CUCTEMbl 00pabOTKM HH(OpMALMU U
ynpaBieHus». JlucuunirHa peanusyercs kapeapoit Nel4.

JluciuninHa HareneHa Ha GOpMHUpPOBAaHKE y BBITYCKHUKA

mpodheCcCHOHATBHBIX KOMITETEHIIHHI:

ITK-22 «crmocoOHOCTh HCIONIB30BATh CHELHUATIBHYIO JIUTEPATYPy U HAYYHO-TEXHHYECKYIO
HH(OPMALIUIO, OTPAKAIOIIYI0 JOCTHXKECHHS OTCYSCTBEHHOW U 3apyOeKHOW HAyKH M TEXHHKH B
00J1acTH aBTOMATH3ALUI.

CojiepxaHne JUCHMIUIMHBI OXBATBIBACT KPYI BOIPOCOB, CBSI3aHHBIX C MPUHIMIIAM
OpraHu3aly U IPOrpaMMHUPOBAHHS TapaJUICIbHBIX BHIYMCICHUI Ha BBIYMCIUTEIBHBIX CPEICTBAX
pa3HOro Kjlacca — OT MHOTOSICPHBIX IPOLECCOPOB, KJIACTEPHBIX BBIYUCIMTEIBHBIX CHCTEM,
BCTPOCHHBIX  MyJbTHIIpOLECCOpHbIX ~BC 10  pachpeleleHHbIX — MYJIbTHIIPOLECCOPHBIX
BBIYHCIHUTEIbHBIX KOMIUICKCOB, METO/IOB MX IPUMEHEHHs B MH(POPMALMOHHBIX M YHPABJISIOIIMX
cucTeMax.

IpenoaaBanue QUCHMILIMHBI IPEyCMATPUBALT CIICAYIOLINE (GOPMbI OpraHu3alnuy yueOGHOro
mpoliecca: JeKIUH, J1abopaTopHble Pa0OTHI, MPAKTHYECKHE 3aHATHS, CAMOCTOsTEIbHas pabora
CTYyJICHTA.

[IporpaMMoil  IMCUMIUIMHBL TMPEAYCMOTPEHBI CICAYIOUIME BHIbI KOHTPOJS: TEKYIIHH
KOHTPOJITb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTalms B popme andppeHInpOBaHHOTO 3a4eTa.
O01wast Tpy10eMKOCTh OCBOCHHSI IUCLUILTMHBI COCTABIISCT 3 3a4eTHBIX eAnHHUIIbL, 108 yacos.

SI3bIK 00yUCHUSI IO JUCUUILINHE PYCCKUID».

1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AUCHUIIUHE

1.1. Heau npenogaBaHusi JTUCUUIIMHBI

Lensto aucuuruimnel "CUcTeMBbl ¢ HapaiienbHoi 00paboTkol MH(opManuu” sBiseTcs
00y4eHHE CTYICHTOB IIPUHIIAIIAM OPTaHU3aUH U IPOrPAMMHPOBAHUS TTapaJUICIIbHBIX BBIYHCICHHI
Ha BBIYMCIMTENBHBIX CPEJICTBAX PA3HOIO KIacca — OT MHOTOSAAEPHBIX IIPOLECCOPOB, KIACTEPHBIX
BBIYUCIMTENBHBIX CHCTEM, BCTPOGHHBIX MyibTHIpoueccopHsix BC no  pacmpeneneHHbIX
MyJIbTHIPOLECCOPHBIX ~ BBIYUCIMTENBHBIX ~ KOMIUIGKCOB, METOIOB UX  IIPUMCHCHHA B
UHGOPMALOHHBIX U YIIPABJIAIOMIUX CHCTEMAX.

H3yuenue HacTosimed JUCUMILIMHBI He0OX0auMO Uit 3G dexTUBHON paboThl crenuanicTa
Ha BCEX JTamax »>KHU3HEHHOTO IMKIa CHCTeM O0paboTku wuHGOPMAIMA | YMOPaBICHHS B
COBPEMEHHBIX TEXHUUECKHX CUCTEMaX.

Jucnuminaa "CHCTeMBI ¢ mapajuledbHOl 00paboTkol MH(popManuy” NepeHa3sHadeHa It
MOJyYEHHs CTYJCHTAMH HEOOXOIMMBIX W HAaBBIKOB B 00macTu 3()(HEeKTHBHOrO MpUMEHEHHS
MEPCHEKTUBHBIX CPEICTB BBIYUCIUTEIBHON TEXHUKH, KOTOpPbIE BCE CTAHOBSTCS MapajsielbHbIMU
BBIYHCIIUTENBHBIMY IUIAT(OPMaMH, B TOM YHCJIE JUIS BCTPOCHHBIX CHCTEM Pa3IMYHOI0 HAa3HAYCHUS
U a9POKOCMHYECKUX OOPTOBBIX KOMIUIEKCOB.

1.2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YY€eHHSsI 10 TUCHHUIIUHE, COOTHECEHHBIX €
IIAHUPYeMBIMH pe3yJibTaTamu ocBoenust OI1

B pesymbraTe OCBOEHMS JMCUMIUIMHBI OOyualoOIIMiCs HODKEH 00nafaTh  CleAyIOIUMU
KOMIIETCHIIUSIMU:
IIK-22 «CHOCOOHOCTh HCIOJIB30BaTh CIELHANBHYI JIUTEPAaTypy W HAYYHO-TEXHHYECKYIO
nH(OPMALIUIO, OTPAXKAIOILYI0 IOCTHXKEHHMS OTEYECTBEHHON M 3apyOeKHOH HAyKM M TEXHUKH B
00J1aCTH aBTOMaTH3ALUI:
3HaTh

— OCHOBBI TEOPHUH M METOJOB OPraHW3alMU MapaIeNbHbIX MPOrPAMMHBIX KOMIUIEKCOB IS
00paboTKku MH(GOPMALUH U YIPABICHHS.

— LEJOCTHOE MpE/ACTaBICHHE 00 apXUTEKType IapajuleNIbHbIX BBIYMCIUTENBHBIX CUCTEM H
KOMILIEKCOB, HEOOXOMMOE AJIs TIOCTPOSHUS U KCILUTyaTallMi MPUKIAIHBIX POTPAMMHBIX
CHCTEM C MapaiesbHOl 00paboTKON HHpOpMALUU

— COBPEMEHHbIE SA3BIKM 1 METO/IbI apalIeIbHOrO IPOrpaMMHUPOBAHHS

Ymerb

— DPUMEHATb METOJOB OPraHW3alMU MapajUleNIbHBIX IPOrPaMMHBIX KOMIUIEKCOB IS
pOrpaMMUpOBaHUs 3a/1a4 00pabOTKK MH(YOPMALUK U YIIPaBICHHs

— COOTHOCHTb METOIbl M AalrOPUTMBbI PEIIEHUs 3aJad C apXUTEKTYypOH MapaulebHbIX
BBIYUCIIMTEIBHBIX CHCTEM U KOMIUICKCOB

— TPUMEHATH A3BIKM U METOJbI IIapajUIeNbHOrO INPOrpaMMHpPOBAHHSA I 3(PHEKTHBHOTO
pelIeHHUs 33/1a4 HAa OTEUECTBEHHBIX U 3apYOEKHBIX BBIYUCINTENBHBIX IIaTGOpMax

Bnasers HaBblKaMu

— IPaKTUYECKUMHU HaBBIKAMH IIPOrPAMMUPOBAHUS NapalIeIbHbIX IPOrPaMMHBIX KOMIUICKCOB
C HUCIIONB30BaHUEM OOMeHa coo0weOHui, ¢ paboToi Hajy oOLel MaMsAThIO M TUIIOBBIX
NPOrPaMMHBIX MHTEP(EHCOB UX pearTr3aiu

— IpPOrpaMMHUPOBAHUS MAPAJUIEIBHBIX BBIYUCIUTENBHBIX IIIATHOPM

— HCIIONB30BaHUS JOCTHXKEHHH OTEYECTBEHHOM M 3apy0eHOH HaykKHM W TEXHOJIOTUM
NPOrpaMMUPOBAHUSL JUIsl PELICHHS] NPAaKTUYECKUX 3ajad B HHTEpecax POCCUHCKOM
MPOMBILUIEHHOCTH;

VIMeTb ONBIT NeSTeTbHOCTH

— [pOrpaMMHUPOBAHUs MPHUKIAJAHBIX 33134 Ha MapaiiebHbIX IPOrPAMMHBIX KOMILIEKCAX

— pPOrpaMMHUPOBAHUS NPUKIAAHBIX 3324 HA NapasiebHbIX BEIYUCIUTEIbHBIX CTPYKTYpPax

— IO H3YYEHHIO HOBBIX JOCTHXXEHHMH OTEYECTBEHHOH M 3apyOeKHOW HAyKH, TEXHUKH H
TEXHOJIOTUH



2. MecTo qucHHILINHBI B cTpykType OII

ZLI/ICI_[I/IHJ'H/IHa 6a3preTc5{ Ha 3HaHUAX, paHee HpI/I06pCTeHHLIX CTyACHTaMU IpU HU3YyUYCHUU
CIEAYIOLUX TUCLUHUIUIVH:

— [IporpammupoBaHue Ha SI3BIKAX BHICOKOTO YPOBHS

- OHepaHI/IOHHLIe CHUCTEMBI

— CucreMHOE IPOrpaMMUPOBaHHUE
3HaHI/Iﬂ, TIOJTYYEHHBIE TIpM H3Y4YE€HHUU  MaTepuajia [[aHHOﬁ JUCHAIUIMHBI, HMCKT KakK
CaMOCTOATECIIbHOC 3HAYCHUE, TaK U UCIIOJIB3YIOTCH IIPU U3YYCHUU NAPYTUX JUCLHUIIIINH
[[PIHJIOMHOC TIPOCKTUPOBAHUC

3. Oobem aucuumiuebl B 3E/akageM. yac
Jlannbie 00 o0iemM oObeMe AMCUUIUTHHBL, TPYJIOEMKOCTH OT/ACNBHBIX BUIOB y4eOHOW paboThI 1o
JUCHUIIIINHE (I/I pacnpeacieHue 3TOH TPYAOEMKOCTH I10 CCMCCTpaM) NpeACTaBICHbI B Ta6JII/II_I€ 1

Tabmuua 1 — O6beM U TPYAOEMKOCTh JUCLUITITHHBI

Bun yueOHOH padoThI TpynoemMkocTs o
Bcero
ceMecTpam
Ne8
1 2 3

OO01wAas TPYA0EMKOCTH 3/108 3/108
nucuunanael, 3E/(dac)
Ayoumopnuie 3anamus, BCEro vac., 68 68
B mom uucne
nexuuu (JI), (dac) 34 34
na6oparopusie pabotsl (JIP), (dac) 34 34
Camocmoamensnas paboma, BCETo 40 40
(aac)
Buji npoMexkyTOYHOr0 KOHTPOJIS: Hudd. Judd. 3au.
3auer, nudd. 3auer, sx3amen (3auver, 3ay.
Mudd. 3a4, Ik3.)

4. CopaepxxaHue TMCHUILIHHBI
4.1. PacnpenesneHue TPyA0eMKOCTH JUCIHUTIINHBI
1o pa3jesnaM U BUAAM 3aHSATHI
Pasnem)l 1 TEMbI JUCHUIUINHBI U UX TPYAOEMKOCTb IIPUBEACHBI B Ta6J’II/ILIC 2
Ta6J’IPIIIa 2 — Pa3uem>l, TEMbI JUCHUIUIMHBI U UX TPYJAOCMKOCThH

Pa3zzensl, TeMbl JUCIUILTHHEL Jlexuuun | I13 (C3) JIP KII CPC
(1ac) (aac) (uac) (uac) (uac)

Cewmectp 8

Paznen 1. [TapaniensHble BBIYUCIUTEIBHBIC 10 6
MPOLIECCHI U APXUTEKTYPbI
Paznen 2 IIporpamMmmupoBanue napanieabHbIX 6 20 8

CHCTEM ¢ OOMEHOM COOOIICHHSIMH C
ucmnosib3oBanueM MPI

Paznen 3. [IporpaMmMupoBanue [§ 14 10
HapauIeNbHBIX CHCTEM C 001l MaMsAThIO ¢
ucnons3oBanueM OpenMP

Paznen 4. Tunosbie npo0IeMbl U METOBI 6 10
pelIeH:s IpH OpraHnu3aluy MapaIeIbHbIX
TIPOTPaMMHBIX CUCTEM

Paznen 5. Meros! mmanHupoBaHus U 6 12
pacrpeziesIeHHs! apajuIeNIbHBIX MPOLIECCOB

Hroro B cemectpe: 34 34 40

Hroro: 34 0 34 0 40

4.2. Coaep:xanmue pa3aesioB U TeM JEKIHOHHBIX 3aHATHI
CojepixaHue pa3/ienioB U TeM JICKIHMOHHBIX 3aHATHIl IpHBEIeHO B Tabuune 3.

Tabnuua 3 - ConeprkaHue pas3/iesioB ¥ TEM JIEKIIMOHHBIX 3aHITHI

Howmep pasnena HasBanue u coepkaHne pa3jiesioB U T€M JICKIIMOHHBIX 3aHATHI

1. Tema 1. ®opmanbHas Mozens npouecca. OCHOBHbIE IOHATUS U
cBoiicTBa npouecca. Cuctema npouecco. BzaumoseiicTBue nporeccos.
OTtoOpaxenue nporeccoB Ha cTpykTypy IBM. Ilporeccs B cpene
mynpTHnporpaMMHbix OC. IIporpaMMHO U anmapaTHO peaan30BaHHbIE
MpoLECCH B CTPYKTYpe OBM M BBIUMCIUTENBHBIX KOMILIEKCOB.
OOMeH COOOIICHUSIMU, CHHXPOHHBIIT 0OMEH M aCHHXPOHHbII
coobuenusMu. PanzeBy. Y naneHHsli npsiMoit 1OCTyI B IaMsTh
(RDMA). Ilponeccsl 1 noroku B POSIX. [TapannenbHble BBIYUCIEHHS C
yrpasinenrneM notokom nanueix (data-flow). [TorokoBeie (streaming)
BBIYMCIICHHMSI.

Tema 2. Knaccel napamnensusix BC. Ctpykrypsl napamiensusix BC ¢
001UM aipecHbIM npocTpancTBoM, SMP- u DSM-apxutekTypsl,
MyJIBTUSIEpHBIE MUKpoTIponeccopsl. CTpyKTypsl napamiensHbix BC ¢
obmMeHoM coobuieHusiMu, Kiactepasie BC, pacnpenenennsie BK.
ITokazatenu mynprunpoueccopusix BC u mapaninenbHbIX TPOrpaMMHBIX
cucteM. [Ipou3BOANTENBHOCTD, APALIEIbHOE YCKOPEHHUE,

s dexTUBHOCTb, MacITabUpyeMocTh. 3akoH AMaana. Tesuc
I'ycraBcona.

2. Cneuucduxanus MPI. O6uue nonsitus. O6nacts npumenenus. MPI:
MexaHM3M 3aIycKa U BbIIONHEeHHs nporpamMm. O61acTu CBS3M U
kommyHHKaTOpsl. O6mKe nporenypst MPI: Unnunanu3zanus,
3aBepuieHue.




3. Crenn¢ukanus OpenMP: O6ume noustus. O61acts MpUMEHEHHSI. napaJuleNbHbIX CHCTeMax C 00IIeH MaMsThIO.
Jupextusl OpenMP. JIUpeKTHBBI UIsl ONIPEAENISHUs! TapalIeIbHON Pacniapaiuie Banie onepaluii 06paGoTKH BEKTOPOB
obmactu. [IMpeKTUBBI VIS paclpeAeIeH s BBIYUCIICHUI BHYTPU

N . BEKTOPaMH.
napauiebHON 001acTh:

4. ITpo6aema TynukoB. Buasl TynukoB. Metoas! 60pb0bI ¢ TyIHMKaMU B Pacnapannenvsanwe BEMHCTEHUH B N2palIeNLHEX

TapajulC/ibHbIX IIPOrpaMMHBIX CUCTEMaAX. HCHTpaﬂI/I?;OBaHHLIﬁ METOL CUCTEMAx C 06Ll.le]>’l MaMATBIO.

0OHapyKeHHUS TYIMHUKOB. J[elleHTpaIn30BaHHbIH METO] OOHAPYKEHUS

TynukoB. [IpegoTBpamieHue TynMKOB B MapajuIeIbHBIX IPOTPAMMHBIX Bceero: | 34

CUcCTeMax. CI/IHXPOHI/ISaHI/Iﬂ JIOr'MYECKOro BpEMEHU B IapaJIICIIbHBIX

IIporpaMMHBIX CUCTEMaAX. CI/IHXpOHI/ISB.HI/Iﬂ (1)PI3I/I‘ICCKOI‘O BpEMCHHU. 4.5 KprOBOC TPOEKTHPOBAHHE (paﬁOTa)

5. Pacnpeneneﬂne CTaTUYCCKUX U JUHAMHUYECKUX CUCTEM IIPOILECCOB 110 V4eOGHBIM IUIAHOM HE TIpelyCMOTPEHO

nporeccopam napamuiensHbix BC. Ctoxactuueckue Metoasl. Moaenb

MYJIBTUIIOTOKOBBIX BhluncieHuil birymosa-Jleiizepcona. [InanupoBanue 4.6,  CamocrosTennnas paGora o6yuatonmuxca

o o Bunsl camocTosiTenbHOM pa60TI>I " €€ TPYAOCMKOCTb IIPUBE/ICHBI B TabuIe 6.
MYJIbTUIIOTOKOBBIX BBIYUCIICHUU. (()KaIIHLII/I TUTAaHUPOBIIUK.

[TnanupoBimuk «3ausTeie TUcThs» [Inanuposmuk «Iloxuturens Tabmuia 6 Buisl caMOCTOSTENbHOMH PaGOTHI H ee TPYA0eMKOCTh
pabor». Bua caMoCTOsITENbHOM paboThI Bcero, gac | Cemectp 8, uac

1 2 3

4.3. IIpaxTuuyeckue (CEeMHHApPCKHe) 3aHATHA
. CamMocTosiTeJbHast padoTa, Bcero 40 40
TeMbl NpaKTUYECKUX 3aHATHI M UX TPYAOEMKOCTh IIPUBE/ICHBI B TA0IHLE 4.
Ta6nuua 4 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTh H3y4YeHHE TEOPETHIECKOTO MaTepHala 36 36
Ne Dopmbl T Ne mucuumissl (TO)
2 PYIOEMKOCTD, | nasnena
# TPAKTHYECKUX pash
/i Tembl IPaKTHYECKUX 3aHATHI P . (gac) JUCIATI- [Moaroroeka K Texkyiemy koutpoo (TK) 4 4
3aHATHI
JIUHBI
Y4eOHBIM ITAHOM HE MPEAYCMOTPEHO

5. IlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecneyeHHs AJIsl CAMOCTOSATEIbLHOM
padoThl 00y4arommXxcs M0 JUCHHUILINHE (MOAYJII0)

4.4. JlaGopaTtopHble 3aHATHUS N
VYuyeOHO-METOMYECKHE MaTepHabl ISl CAMOCTOSITENIbHOW paboThl 00y4aroNIMXCsl YKa3aHbl B

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYNLOEMKOCTb IIPUBEJCHBI B TA0IULIE 5.

.. 8-10.
Tabauua 5 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh
Ne T o .
TI0EMKOCTE,
HammMenoBanHe 1aGopaTopHbIX padoT Py Ne pasznena 6. IlepeyeHb OCHOBHOIA U JONOJHHUTE/ILHON JUTEPATYPHI
wn (aac) JMCLUTIIMHBL 6.1.  OcnoBHasi iuTEpaTypa
IlepedeHp OCHOBHOM IHUTEpaTyphI IPUBEACH B TAOIHUIE 7.
Cemectp 8

Tabmuua 7 — [lepeueHb OCHOBHOM JTUTEPATYPHI

1 P 6 2 Mudp Bubnuorpaduueckas ceouika / URL apec Konmnuectso
acIpesieNIcHHbIC BEIYUCIICHUS HaJl CTPYKTYPHBIMHU
9K3EMILLSIPOB B
JAHHBIMU oubanoTexe
2 Oyukimu MPI 1i1st 06paboTku nepecbUIKH AaHHBIX MEXILY 7 2 (kpome
9NIEKTPOHHBIX
pacipeeeHHbIME IIPOLECCaMH IK3EMILISAPOB)
3 7 2
[apantenbhas cOpTHPOBKA JAHHBIX B PACTIPE/IC/ICHHbIX (004.4/J136) | Jlesun, M. I1.. TlapamiensHoe IPOrpaMMUPOBAHHE C 10
KOMILTEKCax ucrnonszoBanueM OpenMP: yue6noe nocodue/ M.: BUHOM.
Jlabopatopus 3uanuii, 2008. - 120 c.
4 [MapainienbHble MTEPALMOHHBIE BEIYMCIEHUS B 7 3 (004.4(075)/ P | Pobauesckwmii, A.. Omnepaunonnas cucrema UNIX: yueOHOe 27
58) nocooue/ A. Pobauesckuii, C. Hemurorun, O. Crecuk. - 2-€ H3JI..




10

- CI16.: BXB - ITetepbypr, 2008. - 635 c.: puc.. - [Ipeam. ykas.:
c. 619 - 635. - Hac. 599 - 618: I'noccapwmii. - ISBN 978-5-94157-
538-1:199.00 p.

(004.451(075)
I68)

Topnees, A. B. OnepaionHble cucteMsl: yueOHuk/ A. B.
T'opaees. - 2-e u3n.. - CI16.: [IMTEP, 2006. - 415 c.: puc. -
(Y4eOHuk 1 By30B).

https://www.researchgate.net/publication/2817427 A_Minicours
e_on_Multithreaded Programming

(004.451 J127)

Hetiten X. M., I1. Jleiiten [Ix., Hopuec /1. P. Onepaunonusie
cucteMbl. OCHOBBI 1 IPHHIMIIBL. -3-€ u3[.. -M.: bunom, 2006.-
1024 c.

6.2. JlonoJiHUTEILHAS JINTEPATypa

[epeueHpb HOMOTHUTENBHON INTEPATYPBI IPUBECH B TaOIHIE 8.

Tabauna 8 — [lepeueHb 1OMONHUTENBHOM JINTEPATYPhI

Maurice Herlihy, Nir Shavit. The Art of Multiprocessor
Programming. Morgan Kaufmann Publishers, 2008. 529 p.

http://coolfire.insomnia247.nl/c&mt/Herlihy,%20Shavit%20-
%20The%20art%200f%20multiprocessor%20programming.pdf

Mudp

Bubnunorpaduueckas cceiika/ URL anpec

Konnuectso
SK3EMIUISIPOB B
oubimorexe
(xpome
INEKTPOHHBIX
9K3EMILISIPOB)

7. Ilepeuyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHMKALMOHHOM CeTH
HNHTEPHET, Heo0X0AMMBIX JJI1 OCBOCHHS JUCIIHILIHHBI
[epeuens pecypcoB unpopmanmonHo-TenekommynukannonHoi cetun MHTEPHET, neobxoanmbix
JUTSE OCBOCHHMSI IMCLIMIUTHHBI ITPUBEICH B Tadmuie 9.
Tabmuua 9 — Ilepeuens pecypcoB nHdpopmannoHHo-TenekommyHukanuonnod cetn MHTEPHET,
HEOOXOAMMBIX ISl OCBOEHUS JUCLHUILIAHBI

URL agpec Hanmenosanue

http://parallel.ru/ Jlaboparopus IlapannensHbIX HHGOPMAMOHHBIX TexHonoruit HaydHo-
HCCIIEZI0BATEIBbCKOr0 BBIUMCIUTENBHOTO IIEHTPa MOCKOBCKOTO

rocyIapcTBEHHOTo yHHBepcuTera uMeHn M.B.JlomoHocoBa

004.4 K66

Kopwmen T., Jleitzepcon Y., Pusect P. Anropurmsr: [Tloctpoenne
u ananu3. M.: MITHMO, 2001, 960 c.

681.3 T 18

Tanenbaym, DHIpIO. ApXUTEKTypa KOMIblOTepa. - 4-e u31. - M.
u ap. : [Turep, 2005. - 698 c.

004 TI18

Tanenbaym, O. PacnipenenieHHbIe CUCTEMBI : IPUHIUIIBL U
napaaurmsl . [lep. ¢ anrin. B. 'opOynkos. - CII6. : IIMTEP,
2004. - 876 c.

8. IlepeyeHb HH(POPMAIMOHHBIX TEXHOJIOT M, HCMIOJIb3yEeMbIX MPHU
ocCyLeCcTBJIEHNH 00pa30BaTeJIbHOI0 Npouecca no AUCUMIJIuHe
8.1. IlepeyeHb NPOrpaMMHOI0 odecneyeHus
TlepeueHp UCTONB3yEMOro NPOrpaMMHOro obecrieueHu st npeacrasieH B Tadmuue 10.
Tabmuna 10 — [Tepeuenb nmporpaMMHOTo o0ecHeueHUs

681.3 TI18

Tanenbaym D. CoBpeMeHHbIE ONEPALIOHHBIE CUCTEMBI -2-¢ U31I.
-CII6. u ap.: [Turep, 2005.-1038 c.

004.4 B 63

Boesonun, B. B. [lapamnensHbie BEIUUCICHUS | yieOHOE
nocobwue s By3oB / B. B. Boesoaun, Bi. B. Boesoaus. - CII0.
: BXB - Ilerepbypr, 2002. - XII, 608 c.

Ne n/nt HaumeHnoBanue
1 Onepaunonnas cucrema Windows
2 Microsoft Visual Studio
3 IIporpammusrii naket Microsoft MPI
(https://msdn.microsoft.com/en-us/library/windows/desktop/bb52483 1 (v=vs.85).aspx )
4 Intel C++ Compiler

I'ony© [Ix., Ban Jloyn Y. Marpuunsle Beraucienus. M.: Mup,
1999, 548 c.

8.2. Ilepeuyenn unGopMaANMOHHO-CIPABOYHBIX CHCTEM
[epeuenp MCIOIb3yeMbIX HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM Ipe/ICTaBiIeH B Tabuume 11.
Tabnuia 11 — [lepeuenp nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanune

MPI: A Message-Passing Interface Standard. Version 3.1.
Message Passing Interface Forum. June 4, 2015
http://www.mpi-forum.org/docs/mpi-3.1/mpi3 1-report.pdf

He npenycmorpeno

OpenMP Application Program Interface. Version 3.0 May 2008.
http://www.openmp.org/mp-documents/spec30.pdf

Charles E. Leiserson, Harald Prokop. A Minicourse on
Multithreaded Programming. MIT Laboratory for Computer
Science, 1998

9. MarepuajibHO-TeXHUYecKas 6a3a, HeoOXoaMMasi /Il OCYIIeCTBJICHUS
00pa30BaTeILHOT0 Mpolecca No AUCUUIIUHE
CocraB MaTepUaIbHO-TEXHUYECKO# 0a3bl mpe/IcTaBieH B Tabmuie 12.

Tabmuma 12 — CocraB MaTepHalIbHO-TEXHUYECKOH 0a3bl

Howmep aynutopuu
Ne i/mt HaunMeHoBaHME COCTABHON YacTH MaTEPUATbHO-TEXHHYECKOW 0a3bI (pu

HEOOXOAMMOCTH)




MynpTUMenuiiHAs JIEKLIUOHHAS ayAUTOPHS
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CrnenuanusupoBaHHas adoparopus «[IporpaMMHBIX CHCTEM»

Komnunsitopst

10. (DOHJI OLHCHOYHBIX CPEACTB A1 IPOBCACHUSA l'[pOMe)KyTO‘lHOﬁ aTTreCcTalumn
oﬁyqalomnxm mo JUCIHUIIJINHE
10.1. CocraB (oHIa OLICHOYHBIX CPEJCTB IPHUBE/ICH B Tabmuue 13
Tabmuna 13 - CoctaB GoHIa OLEHOYHBIX CPEICTB UL IIPOMEXKYTOUHOU aTTECTal[HU

Bun npomexxyTouHO# arTecTanun [IpumMepHBIii TepedeHb OLIEHOYHBIX

CpencTB

JuddeperunpoBaHHblii 3a4€T CIHUCOK BOMPOCOB;
Bamgaun.

10.2. TlepedeHb KOMIIETEHIMH, OTHOCSIIMXCS K AWUCHUIUIMHE, W A3Tambl UX (OPMHPOBaHHS B
MpOLIECCce OCBOCHHMSI 00pa30BaTeIbHOM MPOrpaMMbl IPUBEICHBI B TaduLe 14.

Tabmuma 14 — IlepedeHp KOMIETEHLMH C yKa3aHMEM 3TarnoB HMX (POPMHUPOBAHUS B IIpOLECCE
OCBOCHHSI 00pa30BaTEIbHOI IPOrpaMMBbl

TeopeTndeckue OCHOBBI aBTOMAaTH3UPOBAHHOTO YIIPABICHUS

HHpopManIOHHbIE TEXHOIOIHH

Teopust cucrem nepenaun HHGopMaLuH

MHUKPONIPOLIECCOPHBIE CHCTEMBI

HanexHocthb AaBTOMAaTU3UPOBAHHBIX CUCTEM

Cucrembl HUCKYCCTBCHHOI'O MHTEIJICKTa

MeTtonabl nepeaadn TUCKPETHBIX COOGIIICHPIP‘I

CucreMsl ¢ napajuienbHON 00paboTKoH HHpOpMau

[eelio el e ool Ne R IENRIENEIENEIENEIEN]

Maremarudeckuii naker MATLAB

Ipon3BoaCTBeHHAS npakTHKa (HayYHO-HCCIIeIOBATEIbCKAs
pabora)

(o]

OCHOBBI MyJIbTUMEIUATEXHOIOTUI

DKCIEePTHBIE CHCTEMBI

[TapannenbHble 1 pacTipeaeICHHbBIE BEIYHCICHUS

ABTOMaTI/BI/IpOBaHHLIC CHUCTEMBI CIICHHUAJIBHOI'O HAa3HAYCHUS

Oranbl HOPMUPOBAHUSI KOMITETCHIIUH 110
Homep cemectpa
JUCLUILTMHAM/TIPaKTHKaM B mpouecce ocBoeHus OI1

N=} =] N} I} iNa]

Cucrembl peajibHOTO BPEMEHU

—_
[«

IIpousBoacTBeHHAs NPEIAUIUIOMHAs TPAKTHKA

IIK-22 «CcHocoOHOCTh HCMONB30BaTh CHELHANBHYIO JIUTEPAaTypy W HAyYHO-TCXHHUYECKYIO
HH(OPMALIUIO, OTPAXKAIOILYIO JOCTHXKEHHS OTEYECTBEHHOM M 3apyOe)XKHOW HayKM M TEXHHUKH B
001aCcTH aBTOMATH3AIII

1 Hudopmaruka

DIeKTPOHHKA, JNEKTPOTEXHHUKA u CXEMOTECXHHKA.
DJIeKTPOTEXHUKA

W

10.3. B kauecTBe KpUTEpHEB OLEHKH YPOBHsS C(HOPMHUPOBAHHOCTH (OCBOCHHS) y 0OydarOIIUXCS
KOMIIETEHIIUH MMPUMEHSEeTCsl IIKajda MOAYJIbHO—PEHTHHIOBOI cucTeMbl yHUBepcuTeTa. B Tabmuie
15 npencraBiena 100—OamnpHas u 4-0ayuibHas MIKAJbl JUIS  OLIGHKH C(HOPMHPOBAHHOCTH
KOMIICTCHIUH.

Tabmuna 15 —Kpurepun oneHkn ypoBHs COPMHUPOBAHHOCTH KOMITCTEHITUI

MuxeHepHas 1 KOMIbIOTEpHas rpaduka

DNEKTPOHHUKA, DIEKTPOTEXHUKA H CXEMOTEXHHUKA. DICKTPOHHUKA

Teopus aBTOMaTOB

Teopust MPUHATHSA pEIICHUN

SHCKTpOHI/IKa, OJIEKTPOTEXHHUKA, CXEMOTEXHHUKA. CxeMOTeXHHKa

Y4eOHo-uccaenoBaTenbekas pa60Ta CTyACHTa

OCHOBBI TEOPUH YTIPABICHUS

Ludposas 06paboTKa CUTHATIOB

ApXI/ITeKTypa BBIYUCIIUTCIIBHBIX CUCTEM

MuxeHepHas 1 KOMIbIOTEpHas rpaduka

MHUKpOIpOLECCOPHbIE CUCTEMBI

CucreMHOE IPOrpaMMHPOBaHUE

MogenupoBaHue U IPOSKTUPOBAHUE CHCTEM

OBM u nepudepuiiHble ycTpolcTsa

CeTeBble TEXHOJIOTHH

[ R R N e B N R N R N R N V. N O N V. B RV, U, ) [ SN N SN 0N

DIEeKTPOHUKA, DJIEKTPOTEXHHUKA, CXeMOTeXHUKa. CXeMOTEeXHUKa

Wutepdeiicbl  aBTOMAaTU3UPOBAaHHBIX  CHUCTEM  00pabOTKH
UH(POPMALIMH U YIIPABJICHHUS

~

CurHanabHbI€ IPOLECCOPBI

7 CucreMHOE IPOrpaMMHPOBaHUE

OrieHKa KOMITETCHITNN
100- .
4-0artbHast XapaxrepucTrka chOpPMUPOBAHHBIX KOMIIETEHIIHIH
GayubHast
IIKana
IIKaIa
- o0yuaromuiicst TIyOOKO M BCECTOPOHHE YCBOWJ HPOrPaMMHBbIH
MaTepHa;
- YBEPEHHO, JIOTHYHO, OCJIEA0BATEILHO U IPAMOTHO €TI0 U3JIaraer;
- OMUpasCh HA 3HAHMS OCHOBHOW M OTOJHHUTEIBHOH JHUTEpaTyphl,
85<K<100 COTIITHO | 00 [IPUBS3bIBACT YCBOCHHBIC HAYYHBIC MOJOKEHHUS C IPAKTUYECKON
(GRITCHOY | e aTeNBHOCTIO HAIPaBIICHUS;
- yMeno 000CHOBBIBACT M apIyMEHTHPYET BbIABUTaeMbIC UM UJICH;
- JIeJIaeT BBIBOJIBI U 00OOIICHUS;
- CBOOOJIHO BJIAJIEET CHCTEMOM CIEIMAIM3MPOBAHHBIX TOHITHI.
- 00y4aroIMIACs TBEPO YCBOWII IPOrPAMMHBIN MaTepHal, TPaMOTHO 1
[0 CYyLIECTBY U3JaraeT ero, ONUpasCh Ha 3HAHHS OCHOBHOM
JTUTEPATYPBI;
- HE JIOMYCKAEeT CYIECTBEHHBIX HETOYHOCTEI;
70<K<84 (XOPOILO» | _ YBSI3bIBACT YCBOCHHBIC 3HAHUS C IMPAKTHYECKOW JIEATEIbHOCTBIO
«3aYTEHO» HATpABTeHTT:
- aPTYMEHTHPYET Hay4YHBIC [OJIOXKEHUS;
- JIEJIAET BBIBOBI M 0000IIEHNS;
- BJIaJICET CUCTEMOM CIIEMAIM3UPOBAHHBIX IIOHSTHIMA.
- 00y4YalOIHMIACS YCBOWII TOJILKO OCHOBHOM MPOTrpaMMHBINA MaTepual,
0 CyIIECTBY H3JIaraeT ero, OMHPasCh Ha 3HAHUS TOJIBKO OCHOBHOM
CYHOBICTBO | 1 repaTypi:
55<K<69 UTETIBHO» > .
GAUTOHOY - JIOIyCKaeT HeCYLIECTBEHHbIC OLIMOKH U HETOYHOCTH; 5
- WCHBITHIBACT 3aTPYJHEHHS B MPAKTUYECKOM NPHUMEHEHHU 3HAHUI
HAIpaBJICHUS,




- c1abo apryMeHTHPYET HayuHbIE OJ0KCHHS
- 3aTpyaHsieTcs B GOpMyITHPOBaHUH BBIBOJIOB M 000OIICHUIA;
- YaCTHYHO BJIAJICET CHCTEMOM ClIeHHaIn3UPOBAHHBIX OHSATHH.
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omepauuii ¢ BO3BPaTOM Pe3yJIbTaTOB BO BCE MPOLIECCHL.

K<s4

- oOyuaromiuiics He YCBOWJ 3HAYUTENIbHOW YacTH MPOrPAMMHOIO

MaTepuana;

«HEYIOBIETBO | -  JIONMYCKAeT CYIIECTBEHHbIE OIMOKM W  HETOYHOCTH NpH
PUTEINBHO» | PACCMOTPEHHH MPOOJIEM B KOHKPETHOM HalPaBJICHNH;

«HE 324TEHO» | - UCTIBITBIBAET TPYJHOCTH B IPAKTHYECKOM NPHUMEHEHUH 3HAHMIA,

- HE MOJKET apryMEHTHPOBATh Hay4YHBbIE MOJIOXKEHUS;

- He (OPMYJIUPYET BLIBOJOB M 000OIICHHMIA.

10.4. TwumnoBble KOHTPOJIbHBIC 3a/IAHHUSI UM HHBIC MAaTEPUAIbL:
1. Bonpocsr (3agaun) st 3x3aMena (tabsiuia 16)

Tabnuua 16 — Boripocs! (3a1a4mn) A 9K3aMeHa

Ne i/

[epeuensp BOMpoCcoB (3a1a4) U151 SK3aMeHa

V4e6HBIM IITAHOM HE TIPEeyCMOTPEHO

2. Bonpocst (3agaun) mist 3auera / quddepeHunpoBanHoro 3aueta (tabmuma 17)

Ta6nuua 17 — Borpocsr (3amaun) asst 3auera / nudd. 3auera

Ne /| Ilepeuens BompocoB (3a1a4) asist 3aueta / muddepeHnpoBaHHOTO 3a4eTa

1 Brruucnurensusie npoueccsl. @opmansHas Mozenb. CBoiicTBa mpouecca.

2 Cucrema nponeccos. HesaBucumsie nponecchl. B3anmoneiictsre nporeccos.

3 [Noxazarenu napamtensHeix BC 1 BerancieHuit

4 Knaccsl mapaminensaeix BC

5 CUHXpOHHAs ¥ aCHHXPOHHAs opraHu3anus ooMeHna coobumenusmu. RDMA.

6 MPI: Cranpapt MPI. O61uue nousitusi. O01acTu CBSI3M M KOMMYHHUKATOPBI.

7 O6mwe npouenypst MPI: Mannmanusanyst, 3aBepiieHue.

8 O6mwme nporueaypst MPI: Onpenenetue o01iero yrcia mapanieabHbIX MPOLECCOB B
rpynme. OnpenenaeHre HoMepa mpolecca B rpyIne.

9 MPI: [Ipuem/nepenaya cOOOLEHUI MEXK LY OTEIbHBIMHU MPOLIECCAMH.

10 MPI: I'pynmnoBsle (KOJUIEKTHBHBIE) B3aUMOeiicTBHA. Pacchuika nemoro coodmenus
nporeccam. COOpKa JaHHBIX OT POLECCOB.

11 MPI: I'pynnoBble (KOJIEKTHBHBIE) B3auMoeicTBUs: Paccbuika yacTel cooOIeHus
npoueccam. COopka yacTeil cooO1IeHus ¢ MPOLECCOB.

12 MPI: OyHKIMH TOAICPKKH paclpeieICHHbIX Oepaliii: BrimonHenne rio6ambHbIX

oreparuii ¢ BO3BPaToOM pe3yJIbTaToOB B IJIaBHBIN Mpolecc. BrinonHeHne rinobaabHbIX

13 MPI: CuHXpOHH3aLUsI IPOLIECCOB.

14 MPI: Buptyanuzanus TOIOIOTHH.

15 Iporpammuposanue MBC ¢ o6uieit namsteto. [Ipoueccsr u notoku B POSIX

16 OpenMP: O6uue nonstus. O0nacTh NPUMEHEHUSL.

17 Jupextusst OpenMP: JIlupekTuBsl 115 OnpeAeieHus MapaiebHOM 00IacTH.

18 OpenMP: [lupexTHBBI AJ1s1 pacrpeieleHus BBIYUCICHUN BHY TP MapauieabHON
obnactu: Jlupextusa for.

19 OpenMP: [lupexTHBHI A7 pacTpeieeHns BRIYUCICHUN BHYTPHU MapauIeIbHON
obnactu: Jupexrusa sections. J{upexTusa single.

20 OpenMP: JIupeKTHBEbI Ul pacnpeeeHus: BBIYUCISHUH BHYTPH MapajulelIbHON
obnactu: O6beaunenue qupextus parallel u for (sections).

21 [IpoGrnemMa TYNHUKOB B HapaJuieNIbHbIX IPOrPAMMHBIX CHCTEMaX. BHbl TyHKOB.
Mertozs! 60pBOBI ¢ TYNHKAaMU B MapaljIeIbHBIX MPOrPAMMHBIX CHCTEMAaX.

22 lenTpanu3oBaHHEIA MeTO 00HAPY)KEHHS TYIIMKOB B IapajIeIbHBIX IPOrPAaMMHBIX
cucTeMax

23 JleneHTpann30oBaHHbBII METOJT 0OHAPYKEHHS TYIHKOB B apauICJIbHBIX IPOrPAMMHBIX
cucTeMax

24 [IpenoTBpamieHne TYMUKOB B apaUIEIbHBIX MPOrPAMMHBIX CHCTEMAaxX

25 CHHXpOHHU3AIMS JIOTHYECKOT0 BPEMEHH B IapajlIeIbHBIX IPOrPAMMHBIX CHCTEMaX

26 CuHxpoHu3anus GU3NIECKOro BpEMEHH B [APAJUICIIBHBIX IPOrPAMMHBIX CHCTEMAaX

27 Pacnpenenenue nporueccos mo npoueccopam. Kputepuu u noaxoasl. Pactipenenenue
CTATUYECKOH CUCTEMBI IIPOLIECCOB.

28 Pacmpenenenne nponeccos mo mporeccopam. LlenrpanuzoBannsiii metox “Up-Down”

29 Pacnpenenenue nporeccos 1o mnporeccopam. Mepapxuueckuil anropuTm.

30 Pacnpenenenue nmporeccos 1o npoueccopaM. CTOXacTHYECKUE AJITOPUTMBI.

31 ®dopManbHbIE MOAENH MTAPAIICTIbHBIX BEIYUCICHUH.

32 Mopnens MyabTUIIOTOKOBBIX BbruucieHuit biymona-Jleiizepcona.

33 [TnanupoBaHne MyJIBTUIIOTOKOBBIX BBIYHUCIICHHUH. <« KaHBII TUIaHUPOBILUKY

34 [InaHupoBaHre MyJIBTHIIOTOKOBBIX BEIYUCIEHHUH. [[TaHUPOBIINK «3aHATHIC JIUCTHSD)
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35 [InanupoBaHne MyJIbTUIIOTOKOBBIX BbrducieHuid. [Tnanuposiuk «Iloxuturens paboT»
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3. TeMbl W 3amaHWe Ul BBIIOJIHCHHS KypCOBOH pa0OTHI / BBIIOJIHEHHS KypCOBOTO IPOEKTa
(Tabmuua 18)

Tabmuua 18 — IlpumepHblii nepeuyeHb TeM AJIA BBINOJIHEHHs KypcOBOH paOOThI / BBIMOIHEHUS

KypCOBOT'O IPOEKTa

CUCTeMax.

13 CI/IHXpOHHSaL[I/Iﬂ JIOTMYCCKOr0 BpEMEHU B IAapaJUICJIbHBIX IIPOrPaAMMHBIX CUCTEMAX

Nor/ ITpuMepHbIit IepedeHb TeM 151 BBIOJIHEHUs! KypcOBOH paboThl / BHITTOITHEHUS
° /1
KypCOBOTO IIPOEKTa

YyeOHBIM IUIAHOM HE NPESyCMOTPEHO

4. Borpocs! A7 MPOBEICHUSI MPOMEXKYTOYHOH aTTeCTalluy PU TecTupoBaHuu (Tadbmauua 19)

Ta6nuua 19 — [IpumepHsIii epeveHb BOMPOCOB /IS TECTOB

Ne n/n ITpumepHBIil nepeyeHb BOIPOCOB ISl TECTOB

Y4yeOHBIM IUIaHOM HE IPELYCMOTPEHO

5. KoHTponbHBIE U MPaKTHYECKUE 3aa4u / 3aJaHusl 10 AucUUIuInHE (Tabnuia 20)
Tab6muua 20 — [IpuMepHbIii lepeueHb KOHTPOJIBHBIX M MPAKTHYECKHX 3a/1a4 / 3aJaHui

Ne i/t IIpumepHBIii IepeYeHb KOHTPOJIBHBIX M IPAKTHYECKUX 3a/1a4 / 3ajaHui
1 Onpenenenne o0IIEro Yrcia napaiebHbIX IPOLECCOB B TPYIIIIE.
2 Onpenenenne HoMepa nporecca B rpymme. MPI
3 [Ipuem/nepeaua cooOIIEHNH MEX Ty OTIEIBHBIMHU IIPOIECCAMHU.
4 OnHOBpeMeHHas nepeada v MprueM COOOIEHHUS MEXY OTASIbHBIMU ITPOLIECCAMH.
5 CUHXpOHU3ALHS IPOLIECCOB.
6 [porpammupoBanue ¢ TUpeKkTHBOM for
7 [IporpammupoBaHue ¢ AUPEKTHBOIL sections
8 IIporpammupoBanue ¢ TUPEKTHBOH single.
9 O6wenunenne nupextus parallel u for (sections).
10 [IpuMeHeHne AUPEKTUB CUHXPOHU3AIHH.
11 [penoTBpalieHue TYNUKOB B IIEHTPAIM30BAHHBIX MTAPAJLICIIBHBIX IIPOrPAMMHBIX
CHCTEeMax.
12 [IpenoTBpaiieHre TYIUKOB B paclpeae/ieHHbIX NapaleNbHbIX MPOrPaMMHBIX

10.5. Mertonuueckue Marepuaibl, ONPEACIISIONINE MPOLEAYPhl OLICHMBAHHMS 3HAHWW, YMEHUIA,
HABBIKOB M / WM ONbITA JEATEIbHOCTH, XapaKTepH3yOIUX Tanbl GOPMHPOBAHHS KOMIETEHIHH,
conepxkatcs B [lonoxenusix «O TekymeM KOHTPOJE YCIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalluu
crynentoB ['YAIIL, oOydwarommxcsi mo mporpammam BbICIIero oOpasoBanus» u «O MOmyJIbHO-
PEHTHHIOBOM CHCTEME OLICHKH KauecTBa yueOHOM paboTsl cTyaeHToB B ['YAIy.

11. MeToauyeckue yKazaHus A5 00y4al0mMXCcsl 10 0CBOCHMIO IMCLHUIITUHBI

MeToanyeckne yKkazaHusl 1J1s 00y4aroLIMXcs 0 OCBOCHUIO JTeKIIHOHHOI0 MaTepHaJia

OCHOBHOE Ha3HA4YCHUE JICKIMOHHOTO MaTepHana — JIOTMYEeCKH CTPOHHOE, CHCTEMHOE,
riry0oKoe | sICHOE M3JIOKeHHe yueOHoro mMarepuana. HazHaueHne COBpeMEHHON JEKIUH B paMKax
JMCLMIUIMHBL HE B TOM, 4YTOOBI IIONYYUTh BCIO HH(OpMaLMIO 1O TeMe, a B OCBOCHHU
(hyHIaMeHTaIBHBIX POOJIEM TUCLUUILIMHBI, METOJJOB HAyYHOT'O MO3HAHMUS, HOBEUIINX JOCTHKEHUN
Hay4HOH Melcin. B ydeOHOM  mpomecce  JIEKIMS  BBIIOJNHSET — METOHOJIOTMYECKYIO,
OPraHU3alMOHHYI0 M MH(OPMALMOHHYI0 (yHKIMHU. JleKkuus packpbiBaeT NOHATHUIHHBIN anmapat
KOHKpPETHOW o0yacTé 3HaHMs, € MpoOJeMbl, JaeT LEJIbHOE IPEJICTaBICHHE O IHCLUIUIMHE,
IIOKa3bIBAaeT B3aUMOCBA3b C APYTHMMH JUCIUIIIMHAMH.

[lmaHupyeMbl pe3yNIbTaThl IPH OCBOSHUH 00YYAIOIIUMCS JIEKIIMOHHOTO MaTepHania:

— TIOJIyYCHHWE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUHM 110 MeToJaM
IPOrpaMMHUPOBAHUS ¥ MPUMEHEHHSI CHCTEM C MapajuiebHON 00paboTkoi MH(OpPMALUH, YPOBCHB
KOTOPBIX ONpeeNsieTCs] IeJIeBOM YCTAHOBKOM K KaX/10i KOHKPETHOU TeMe;

— MOJIyYeHHE OIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTeNIeM;

— pasBuTHe  MPO(ECCHOHATBHO—/ICIOBBIX  KAauyecTB, JHOOBH K  OpeAMETy W
CaMOCTOSITENILHOTO TBOPYECKOTO MBIIUICHHSI.

— TOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOXO0AUMOTO /ISl CAMOCTOSTENILHOM PaboThI;

— TOJyYeHHE 3HaHUH O COBPEMEHHOM YPOBHE Pa3BHUTHS HAYKH W TEXHHUKH U O MPOTHO3E
MX Pa3BUTHs Ha OJMKaNILINE TOMBI;

— HAy4YUTbCS METOAMYECKH o0OpabaThiBaTh Marepuan (BbLACIATh TJIABHBIC MBICIH H
TIOJIOXKEHHMSI, TPUXOIUTH K KOHKPETHBIM BBIBOZIAaM, IOBTOPATH UX B Pa3jIMUHBIX (POPMYIHPOBKAX);

— MOJIyYeHHE TOYHOTO OHMMAaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSATHH.

JIeKIIMOHHBIN MaTepuall CONPOBOXKIAETCS IEMOHCTpaLUEN CIali10B.

CTpyKTypa NpeIoCTaBACHHS JICKIIMOHHOTO MaTepuaia:
B coorsercTBun ¢ pazaenom 4.2. ConepskaHne pa3esioB ¥ TEM JICKIIMOHHBIX 3aHATHI

Metoauyeckue yka3aHusi 1151 00y4aroIuXcs M0 NPOX0:KIEHHIO J1a0opaToOpHbIX padoT

B xone BbInONHEHNS 1a00paTOPHBIX paboTa 0OYUYArONIMICS AOJDKEH YIIIyOUTh M 3aKPEIHTh
3HAHMS, MPAKTHYECKAE HABBIKH, OBJIAJETh COBPEMEHHOM METOJUKOI M TEXHHKOH JKCIIEPUMEHTa B
COOTBETCTBUM C  KBATH(UKAIMOHHOW  XapaKTEpPUCTUKOW  oOydaroiierocs.  BeimonaHeHue
71a00paTOPHBIX PabOT COCTOMT M3 AKCHEPUMEHTAIbHO-TIPAKTHYECKOH, PacueTHO-aHAIUTHYECKON
YyacTel ¥ KOHTPOJIBHBIX MEPOIIPUATHH.
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BrimonHenne 1abopaTOpHBIX padOT OOydYarOIMMCS SBISCTCS HEOTHEMIIEMOH YacThIO
W3y4YeHUS JUCHMIUIMHBL, ONpeNesieMON Yy4eOHBIM IUIAaHOM UM OTHOCHTCS K CpEICTBaM,
o0ecrieunBalOIIMM peLIeHHE CIIeYIONMX OCHOBHBIX 331a4 y o0y4aromerocs:

— TpuOOpeTcHHMEe  HABBIKOB  MPOTPAMMHPOBAHHSI — HApa/UICIbHBIX  IPOLECCOB, C
HPHUMEHEHHEM METOJI0B, H3y4aeMbIX B PaMKaX JaHHOM AHCLHIIHHbI;

— 3aKpelUieHHe, DPa3BHTHE U JETalu3allis TEOPETHYECKHX 3HAHMIf, MONyYECHHBIX Ha
JICKLIUSIX;

— IOJIy4eHHEe HOBOW MH(OPMALUH [0 H3y4aeMON IUCLUILIMHE;

— TpHOOpeTCHHME HABBIKOB CAMOCTOSITEIBHOH pabOTBI O  MPOSKTHPOBAHHIO U
MPOrpaMMHUPOBAHUSI IPOTPaMM C TapauleNbHON 00paboTKoMH HH(pOpMaLUH.

3ananue U TPeGOBAHMSA K NMPOBeIEHUIO J1A00PAaTOPHBIX padoT

Tpebosarus Kk 6bINOIHEHUIO TAOOPAMOPHBIX pabom

IMporeccbl: BHE 3aBUCUMOCTHM OT KOJMYECTBA IPOLIECCOB B 3aJaHMU MPOrpamMma IOJDKHA
paboTaTh KOPPEKTHO Ha JII0OOM YHCIIe poreccoB. [1o TepMUHOM «KOPPEKTHOY» MOpa3yMeBaeTC:
e BrigaBaTh 0JMHAKOBBIA pe3yJbTaT B 3ajayax, e OT YMCIa IPOLECCOB HE 3aBUCHT
MaTeMaTHYeCKUH Pe3yJIbTaT BBIYUCICHUN (IepBasi, 4acTh 3aJaHUil BTOPOH M TPEThA

naboparopHsie paboThI).
e BeigaBarh pasinuHble, HO MPaBHJIbHBIC PE3YJIbTAThI B 33/1a4ax, IJIe MAaTeMaTHYSCKUI
pe3yibTaT 3aBUCUT OT YKCJIa MPOLECCOB (HAMpUMep — YacTh 3aaad 2 1abopaTopHOi

paboTsi).

Bouncnenus: MCHosb30BaHME PACHPE/ICNICHHBIX BBIYUCICHUI JOJDKHO — PacHpelielsiTh
Harpy3Ky M COKpAIlaTh BpeMs BBIIOJHEHHS 3aJaud, a HE YBEIHMYMBATH BPEMS M KOJIHYECTBO
BBIUMCIICHUI OTHOCUTEIBHO OJHO33/1a4HOr0 BhINOIHEHU. Hanmpumep:

e Ecnu BexTOp A0IKEH OBITH IIEpEIaH OT OJJHOTO MPOIecca APYTUM MPOLEccam, TO 3TOT
BEKTOP HY)XXHO CO3[aBaTh TOJBKO B TOM TIIPOIECCE, KOTOPBIA OyaeT pacchuiaTh
JIaHHBIE, & HE BO BCEX.

KoMMyHHKanuu: Tak KaK BBIYHCIUTENH (IPOLECCHI, NPOLECCOPH HIIM BBIYHCIUTEIbHBIC
MAIlMHBI, KOTOpbIE DEalu3yIOT BBIYMCIEHHUsS) 3aBEJOMO OBICTpee, UYeM KOMMYHHUKAIUH,
CIIelOBATENIbHO, Iepellada JaHHBIX MEXIy MpoLeccopaMu JIOJDKHA ObITh  MUHUMAJbHO
HeoOxoaumoit. Hammpumep:

e Ecimu npu COpPTHPOBKE MATPUIBI OTAENBHBIE IPOLECCH JOJDKHBI COPTUPOBATh
OTJIeIbHbIE CTONONBI (CTPOKH), TO HE CJeAyeT MepelaBaTh IPOLEccaM BCIO MATPUILY.
IepenaBath ciielyeT HEMOCPEACTBEHHO CTPOKH, KOTOPbIE OYIyT OTCOPTHPOBAHBI.

e Oco0eHHO He CTOUT ucnoub30BaTh Metoa Alltoall 11 TpaHCIIOHMPOBAaHUS MATpPHLL.

3ananus s 1a00paTOPHBIX padoT
JlabopatopHast padota Nel. PacnipeeneHHbIC BEIYMCIICHUS HaJl CTPYKTYPHBIMU TAHHBIMH.
3anmanue: Ilepecnats BekTop, pasmepHoctd M, N mporeccam, HCHONB3Ysl Pa3lIUYHbIC BUJIBI
CBSI3M MEXY HPOIecCaMM. DJIEMEHTBhl BEKTOpa 3aJAl0TCS IPOM3BOJBHO. DJIEMEHTHI BEKTOpa
NePECHUIAEMOro M IPHUHATOr0 BEKTOPA, a TAKXKE BPEMsI BBINOJIHEHUS JOJDKHBI OBITH BBIBE/ICHBI
Ha HKpaH.
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Jlaboparopnass pabora Ne2. ®dynkumu MPI s 00paboTKH NEPECBUIKH JaHHBIX MEXIY
pacnpeneneHHbIMU MIPOLECCAMHU.

3ananne: CreHepupoBaTh B Kax10M 13 N mpoleccoB BeKTop uncell. PazmepHocTs BekTopa — M.
IpoussecTu no3eMeHTHYI0 00pabOTKy BCEX BEKTOPOB M OMECTUTh PE3YJILTUPYIOIIHI BEKTOP
B KakoMm-nmubo mporecce. B pabore wucmoms3oBath cperactBa MPI  mis  opranmsarmn
pacrpeeneHHbIX BBIYHCICHUH.

Jla6oparopuass pabGora Ne3. IlapamienbHass  COPTHPOBKA [aHHBIX B pacHpeeiIeHHBIX
KOMILIEKCaXx.

3ananue: [lpou3BecTH COPTHUPOBKY OJJIEMEHTOB B CTONONAX (MM CTPOKax) MAaTPHIIbI
pa3mepHocT NXM, € HCIIONB30BAaHUEM pPACIPEICIICHUsS BBIYMCICHUIH MEXAy IMpoLeccaMu
cpencrBamu MPL.

3ameuanue: [Iporpamma nomkHa paboOTaTh KOPPEKTHO HAa JIOOOM KOJMYECTBE IPOLIECCOB.
Marpuia npu 3ToM He J0DKHA MEHSTh CBOU Pa3Mephbl.

JlaGoparopuas pabora Ne4. [lapasenbHble HTEPALMOHHBIC BBIYKMCICHHS B MapajjieIbHBIX
cucremax ¢ oOrieit mamsateio. PacnapaiennBanue onepanuii 00pabOTKH BEKTOPOB BEKTOPAMH.
Peanu3oBaTh M pacnapauieNuTh ¢ HOMOIIbI0 TexHojorun OpenMP pasnuuHble onepanuy Haja
BEKTOpaMu pazmepHocTH N.

JlaGoparoprast pabora NeS. PacmapanienuBaHue BBIYMCICHHH B MapajuIEIbHBIX CHUCTEMax C
o01eit mamMsThio.

Peanu3oBath 1 pacnapamienuts ¢ momoiso OpenMP anropuT™bl THITOBBIX 33124 00paboTKu
nHpopManuu (3a1a41 ONPEILIISFOTCS BAPUAHTOM 3a/IaHMs).

BapI/IaHTLI WHAWBUAYAJIbHBIX 3aJlaHUi Ha Ha60paTOpHLI€ pa6OTI>I BbIAACT IIpe€oAaBaTeiib.

CTpykTypa u (popMa oT4yeTa 0 JJadopaTopHoii padoTe ConepxaHue oTyeTa
e 3ananue.
e TekcT mporpaMmsl.
e Pesynbrar paboThl IPOrPaMMBI.
e BriBojbl

TpebGoBanus k 0popMICHHIO 0TYETa 0 1abopaTopHOii padoTe

Otuer o mabopaTopHOil pabore odopmisieTcss B COOTBETCTBHHM C TPeOOBaHUSIMHU
odopmiiennn ordyetoB 0 HUP, KypcoBBIX M AWIUIOMHBIX MPOEKTOB cieayeT mojib3oBareesi [OCT
7.32-2001 uznanus 2008 roxa (http://guap.ru/guap/standart/obl _main.shtml )

Otuet ohopMIISIETCSI B SICKTPOHHOM M OYMaXKHOM BHIE.
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MeTtoauyeckne yKa3aHHS A OOYYAIOIIMXCH MO HPOXOXKIACHHI0 CAMOCTOATEIbHOI
paboTsl

B xopme BBINONHEHHS CaMOCTOSTENBHON pabOThI, OOy4aroNIIWHCS BEINOJHAET padoOTy IO
3aJlaHHI0 U TP METOJMYECKOM PYKOBOJCTBE IMpEIoJaBaTens, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusi.

B mporecce BBHINOJIHEHHS CaMOCTOSATENBHOW paboOTHI, y oOyuwaromierocst (opmupyercs
nesiecoodpasHoe IUIaHUPOBaHUE pabOvYero BpEMEHH, KOTOPOE IO3BOJISIET UM Pa3BUBATh YMEHUS H
HABBIKU B YCBOGHHMH M CHCTEMATH3all¥ MPUOOPETaeMbIX 3HAHUM, 0OecrieYrBaeT BHICOKUI yPOBEHb
YCHEBAaeMOCTH B IEPHO]] 00YUEHHUS, TOMOTaeT MONTYyYUTh HABBIKU MOBBIICHUS MPO(HECCHOHATBHOTO
YPOBHSI.

MertomuueckuMi  MaTepuallaMd, — HalpaBSIONMMH  CaMOCTOATENIBHYIO  paboTy
00y4arONIMXCS ABISAIOTCS Y4eOHO-METOANYECKUIT MaTepuall 1o JUCLMIUIHHE.

MeTtoauyeckue ykKa3zaHusi 1Jisi 00y4YalOIIHXCSA IO NPOXO0XKIEHHIO MPOMEXKYTOYHOI
arrecTalun

IIpomerxyTounas aTTeCTalMs 00y4aromuXCst peycMaTpHBaeT OLICHUBAaHHE
MPOMEKYTOYHBIX W OKOHYATENBHBIX PE3yJIbTaToB OOyueHHWs 1o qucuuiuinHe. OHa BKIIOYAeT B
ceost:

— 1uddepeHIUpOBaHHBIA  3a4eT — 3TO (opmMa OUEHKH 3HAHWI, IMONYyYCHHBIX
o0ydJarommmest IpY U3YYEHUH JUCLMUIUIMHBI, NPHU BBINOJHEHHH KYPCOBBIX MPOEKTOB, KypCOBBIX
paboT, Hay4HO-HCCIEI0BATENLCKHX PadOT U MPOXOXKICHHU IPAKTHK C ATTECTALMOHHOW OLCHKON
«OTIINYHOY, «XOPOILIO», «YIAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHLHOY.

Cucrema OLCHOK NpPH NPOBEJCHHM IPOMEXKYTOUHOH AaTTeCTALMH OCYLIECTBISETCS B
coorBeTcTBUM C TpeOoBaHusmu [lonoxkennit «O TekymieM KOHTpOJIC YCIEBAaEMOCTH H
MPOMEXYTOYHON atrectanmu cryaeHToB [ YAII, oOyuarommxcs MO mOporpaMMam BBICIIETO
obpaszoBanusiy U «O MOIYJIBHO-PEHTHHIOBOW CHCTEME OLEHKH Ka4yecTBa ydueOHOH paboTsI
cryeHToB B 'Y AID».
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