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1 Henau u 3aga4u M3y4eHUs TUCHUNIUHBL.
1.1 llenb ocBOEHUS TUCHUILIUHBL.
Henp auctuminasl «COBpEeMEHHBIE BBIYMCIUTENbHBIE AJTOPUTMBI» OCBOCHHUE COBPEMEHHBIX
METOJIOB M aJITOPUTMOB BBICOKOTIPOU3BOIUTEIBHBIX KOMITBIOTEPHBIX BBIUUCICHUMN AJI PEIICHUS
€CTECTBEHHO-HAYYHBIX U MHXKEHEPHBIX HCCIIEIOBATEIBCKUX 3a/7a4, COBPEMEHHBIX TEXHOJOTUH
00BEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMHUPOBAHUS IS KOMITBIOTEPHOTO MOJISIIUPOBAHHS |
pa3pabOTKM  TOJIB30BATEIBCKUX TMPHIOKECHUH JUISI  PEHICHUS eCTECTBCHHO-HAYYHBIX U
WHXXCHEPHBIX 3a/la4y, pa3BUTHE MNPO(PECCHOHAIBHBIX KOMIIETCHTHOCTEH U TPHOOpETCHHE
MPAKTUYECKUX HABBIKOB PEIICHUS MPOTPAMMHUCTCKUX M WHXXEHEPHBIX 3a7a4 COBPEMEHHBIMHU
YUCJICHHBIMHU METOJIaMU U NIpUEMaMu rporpammupoBanus. [losydennsie B pe3yabTaTe OCBOCHUS
JTUCHUIIIMHBI HABBIKM M YMEHHS TO3BOJISIOT MOJHATH OOIIMNA YPOBEHb HCCIEIOBATEIHCKOM,
MaTeMaTH4YeCKOW U MPOTPAMMHUCTCKON KYJIbTYpPhl 00YJarOIIuXCsl.

1.2 3apayu AMCHUTUIMHBL

— U3yYUTh OCHOBHBIE IPUEMBI
pacrnapauieIMBaHus BBIYUCIICHUN);

— IIO3HAKOMMUTBCS C OCHOBHBIMH CpEACTBAMHU MAPALUIEIBHOIO M  PACIPEICICHHOTO
nporpamMmmupoBanust  anroputMoB  (MPI, OpenMP, MHoromotrouHoe mnporpaMMHpOBaHUE),
MPUOOPECTH HABBIKM NPUMEHEHUs NAHHBIX CPEJICTB JJISl pEIlIeHHs KOHKPETHBIX MPUKIATHBIX
3a/1a4;

— OCBOUTh OCHOBHBIE COBPEMEHHBIE YHCIICHHBIE METOJbI U MOJAXOJbl K PEIICHHUIO 33]a4
BBIUMCIIUTEIIBHOM MEXAaHHMKH, MAaTeMaTH4eCKOr0 W KOMIIBIOTEPHOI'O MOJEJIHMPOBAaHUS B
€CTECTBEHHBIX HAYKAX;

— NPHOOPECTH HAaBBIKM IMPUMEHEHUS! CPEACTB BBICOKOIIPOM3BOAUTENIBHBIX BBIYUCICHUN U
QJITOPUTMOB JIJIsl PEICHHs] KOHKPETHBIX IPUKIIAIHBIX UCCIEN0BATEIbCKUX U MHKEHEPHBIX 3a/1a4.

pa3paboTKu TapayIebHBIX aJITOPUTMOB  (METOJIbI

1.3 MecTo tucuunianHbl (MOyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl.

Jucuunnuna «CoBpeMEHHBIE BBIYMCIUTENbHBIE aJTOPUTMbBD) OTHOCHUTCS K BapUaTUBHOM
gacTu podeccrnonanbHoro nukia biaokal "Iucuummmas! (Moxynun)" yueonoro miana (b1.B.JIB).
Jjig ycrienmHoro OCBOCHUSI JTUCITUILTUHBI 00y4YaIONIUIiCs TOJDKEH BIaAeTh 3HAHUAMU, YMEHUSMHU U
HaBbIKamMu 110 miporpamme nucuuiuind b1.0.20 «JIuneitnas anrebpa», 51.0.23
«dnddepennmanpasie ypaBHeHus», b1.0.14 «TexHomorus mporpaMMHpoBaHus W padoTa Ha
ANIEKTPOHHO-BhIYMCIHTENIbHON MaruHe (OBM)», B1.0.13 «YwuciieHHbIe METOIbI».

1.4 TlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHsI MO TUCHHUILIHHE (MOIYJIIO),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3YJIbTATAMH 0CBOEHUsI 00pa30BaTeILHOM NPOrpaMMbl

W3ydyenne paHHOM y4eOHON JMCUMIUIMHBI —HAmpaBieHO Ha (QOopMHpPOBaHUE Y
oOyuaronmxcs caeayonX KOMIETEHIII:

Kox 1 HaumeHOBaHNE MHAUKATOPA TOCTHIKEHUS
KOMITIETEHIINH

Pe3ynbTaTsl 00ydeHNs MO JUCIUILIIHE

ITIK-4 CnocoGen pa3padaTbiBaTh NPOrpaMMHoOe ofeciedeHue /IJIsl pelieHHsl MPUKJIAJHBIX 327124 B cepe
NnpoeccuoHANTbHOM 1esiTeIbHOCTH
UIIK-4.4.  OpueHTHpyeTCSI B COBPEMEHHBIX

3HaeT OCHOBHBIC KOHICIIITHH pa3pa60TK1/1 BBIYHUCIIUTCIIBHBIX

AITOPUTMAaX KOMITHIOTEPHON MAaTEMATHKH W UMEET
MIPAKTHIECKAN OIBIT pa3paOOTKH MPOrPaMMHBIX
MOJyJIe Ha OCHOBE MEXaHHKO-MaTEMaTHICCKUX
MoOJeNnen

NporpamMM M TPHIOKEHHS, a TAaKXKE OCHOBHBIE IPHEMBI
MPOrpaMMHPOBAHUA Ha OCHOBE 00BEKTHO-
OPHEHTHPOBAHHBIX ~ TEXHOJOTWMH JUIT  KOMIIBIOTEPHOTO
MOJIETMPOBAHNS NPH PEIICHIH MPUKIIAHBIX 3a/1a4.

YMeeT peain3oBaTh KOMIBIOTEPHBIE aJITOPUTMbI HEpapXHUEH
OOBEKTOB /Uil peaji3allii  aIrOpUTMOB  PEIICHHS
YHCIIEHHBIX 33124 MaTEMAaTHIECKON (M3UKN ¥ WHXKEHEPHH,
MPOBOJUTE aHAIU3 MNPOM3BOAMUTEIBHOCTH MPOrPaMM H
aHAJIM3 PE3yIbTATOB pacyeTa.

Brnaneer HaBBIKAaMHM TPOrpaMMHPOBAHUSI W pa3padOTKH
3¢ EKTHUBHBIX ~ HEPApXMUYECKUX  AITOPUTMOB,  AHAIM3a




KOZ[ 1 HAUMCHOBAHUEC MHAUKATOPA JOCTHKCHU
KOMIICTCHIIUN

P€3yJ'H)TaTI)I 06y‘-I€HI/I$I 10 JUCHUITJIIMHE

CTPYKTYpPBI BEIYUCIHTEIBHBIX aITOPUTMOB, CBA3SIMU MEKITY
3aJa4aMH ¥ IPOMEKYTOUYHBIMH METOAMH KOMITBIOTEPHOTO
TIPOEKTA.

PesynbraTel 00ydeHHsT TO AMCHUIUIMHE JOCTHTAIOTCS B pPaMKax OCYIIECTBIICHHUS BCEX
BHJIOB KOHTAKTHOW M CAMOCTOSITENTLHON paboThl 00y4YaromuXcs B COOTBETCTBUH C YTBEPKICHHBIM
Y4eOHBIM TIAaHOM.

WuaukaTtopbl  TOCTMKEHUS  KOMIIETEHIMA  CUHTAIOTCS
TOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB OOyUYCHHSI.

Cc(OPMHUPOBAHHBIMH  TIPH

2. CTpyKTYpa M cojiep:KaHue THCHHIIUHDI

2.1 Pacnipenesienue TPYA0EMKOCTH AUCHUILINHBI 10 BUaM padoT
OO6mas Tpya1o€MKOCTh AMCUMILIMHBI COCTaBIseT 2 3aueTHbIX eauHul (72 dyaca), UX
pacmpeienieHre Mo BujaaM paboT MpeICTaBIeHO B TabIuIle

Buei padot Bcero ®dopma o0yueHus
YJacoB ouHas OYHO- 3a04Hast
3a04YHast
7 _ _ _
CeMecTp cemMecTp cemMecTp Kypc
(gacer) (uacer) (uacer) (gackr)
KonTakTHasi paGoTa, B TOM Ynce: 22,2 22,2

AynauTopHbIe 3aHSTHS (BCEro): 18 18
3aHSTUS JIEKLIMOHHOTO THTIA - —
J1a00paTOPHBIE 3aHSTHS 18 18
Huas koHTaKTHAsi padoTa: 42 42
KoHTpoJ1b caMmocTosTeNbHOM paboTh
(KCP) 4 4
[pomexyrounas arrecranus (MKP) 0,2 0,2
Szz«ntlc:mﬂmnbnaﬂ padora, B TOM 498 498
Konmponvnas paboma 12 12
CamocmosimenvHoe usyuenue pazoenos,
camonoodzomoska (npopabomka u
noemopeHue IeKYUOHHO20 Mamepuaid u
Mmamepuana  yueOHUKOE U yueOHbIX 37,8 37,8
nocobutl, n0020mosKa K 1aO0pamopHbvim u
NPAKMUYECKUM 3AHSIMUAM, KOJUIOKGUYMAM
um. o.)
[oAroToBKa K TEKyIIEMY KOHTPOIIIO - -
KonTtpoJn: — —
IloaroroBka K sK3aMeHy _ _
Oomas qac. 72 72
TPY10eMKOCTh B TOM YHCJIe

KOHTAKTHAN 22,2 22,2

padora

3a4. el 2 2

2.2 Copaeprxanue TUCHUNIHHBI

Pacrnipenenenue BuaoB yueOHON pabOTHI M X TPYTOEMKOCTH IO pa3AeniaM TUCIUTUIUHBL.
Pa3znensl (TeMbl) IMCUMIUINHEI, H3y4aeMble B 7 cemectpe (ouras ¢hopma oOyuenust)




Konnuecto yacos
Breaymur
Ne HanmenoBanne paznenos (Tem) Aymiropras oplﬁlﬁ
Bcero pabora
pabota
J 113 JIP CPC
1 Mertonp! pa3zpadoTku 3 heKTUBHBIX BBICOKOIPOU3BOANTENBHBIX 4 12
KOMITBIOTEPHBIX aJITOPUTMOB M NIapaJUIEIIbHBIE BEIYHCIICHHS
2 OCHOBBI MHOTOITOTOYHOT'O ¥ MHOT'033/1a4HOT'0 8 23
' nporpaMmupoBanus, cpeactsa OpenMP, MPI u Cuda
3 Pa3paboTka KOMITBIOTEPHBIX MOJIENIEH 1 alTrOPUTMOB JUTS 4 8.4
peLIeHUs TPUKITAIHBIX 3a/1a4
4. Ananm3 53¢ PEeKTUBHOCTH ¥ BEIYHUCICHHBIN SKCIIEPUMEHT 2 6,4
HUTOI'O no pazoenam oucyuniurvl 67,8 18 49,8
Kontposb camocrositensHoit padotsl (KCP) 4
[Tpomesxyrounas arrecranus (MKP) 0,2
[ToaroToBka K TEKyneMy KOHTPOIIIO -
OO11ast TPyI0EMKOCTh IO TUCIUTLTHHE 72

[Mpumeuanue: JI — nexuuu, 13 — mpakrudeckue 3anstus /| cemunapsl, JIP — nmaGoparopubie
3anstusi, CPC — camocrosarensHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCHUTILTHHBI
2.3.1 3audaTHda JeKUMOHHOI0 THIIA
3aHATHS JIEKIIMOHHOTO THIIA HE MPETyCMOTPEHBI YU€OHBIM IIJIAHOM

2.3.2 3aHATHSI CEMHHAPCKOI0 THNA (IPaKTHYeCKHUe / ceMUHAPCKHE 3aHSATHSI/
JadopaTopHblie padoThl)

HaumenoBanue pazaena N dopma TeKyILEero
Ne pasit Temaruka 3ansTuii/pazoop P Y
(Tempr) KOHTPOJIA
1 Yckoperue, 3(PQPEKTUBHOCTh MapajuIeNbHOW IIPOrpaMMbl PI3
Merozpl pa3paboTku p . 20 P porp ’
>dheKTHBHEX 3aKoHBl AMgana. Pa3zpaboTka mapaiienbHbIX HPOrpaMM Ha
OCHOBE [IEKOMIIO3MLIMHM JaHHBbIX. DyHKIHMOHANbHAS U
BBICOKOIPOU3BOAUTENBHBIX °© A 1 . YHEIL
KOMITBIOTEHEX KoHBelepHas aexomnosuiys. ['padoBeie Mopeny anroputMa,
ANFODHTMOB H napauienbHas ¢popma rpada anropurma. PacnapamienuBanue
UTEPALIOHHBIX ANTOPUTMOB. PacmapannenuBanme
napaielibHbIe
PEKYPCHUBHBIX aJTOPUTMOB U PEIICHHUE 3a7a4l 0alaHCHPOBKH
BBIYHCIICHUA
Harpy3KH.
2. Pa3paboTka MHOTONOTOYHBIX MPOTpaMM i1 PELICHHUS PI3

HEKOTOPBIX 3allad JMHEHHOHN anreOpbl (CI0KEeHHE BEKTOPOB,
CKaIIpHOE  yMHOXeHHe).  Pa3paboTka  mapauienbHON
MPOrpaMMBbl Ul BBICOKOIIPOU3BOAUTENHFHOTO YMHOKESHUS
MaTpHIl Ha CUCTeMax ¢ oOmiel mamsTeio. Pemrerre 60mpmmmx
TPOrpaMMHUPOBAHHS, . .
CHCTEM JIMHEHHBIX ypaBHEHHI Ha BHICOKOIPON3BOANUTENEHBIX
cpencrea OpenMP, MPI u .
Cuda BBIYHCITUTEIBHBIX CUCTEMAaX ¢ OOLIell MaMAThIO CPEACTBaMH
OpenMP. CpencrBa nporpaMMHpOBaHUS KJIACTEPOB U
BBIUUCIHTENbHBIX ceTell. [Iporpammublii nutepdeiic MPl u
ciyx6st MPICH

OCHOBBI MHOT'OITOTOYHOI'O
¥ MHOI03aJa4HOr0

3. |Paspabotka Paspaborka TIporpamMm BBICOKOIIPOU3BOIUTEIHHBIX| PI'3
KOMITBIOTEPHBIX MOJIENIEH M |BBIUMCICHUN JUIsl PELIEHHUsS YWCIECHHBIX 3aJa4 JIMHEHHOHN
ITOPUTMOB JJIS pEIICHUs |anreOpsl Ha CHCTEMax C  pPaclpeAeieHHOH MaMsThIO.
TIPUKITAJHBIX 3a/1a4 [MapamiensHple TpOrpaMMBl UL PEUICHHS  Pa3IMIHBIX
YUCTICHHBIX 3ajad (WHTEerpupoBaHWe (YHKIWN, peIIeHUe
HENMMHEHHBIX YpaBHEHUH, perieHne nnddepeHaiIbHbIX

ypaBHEHUIN)
4. |Ananuz addexruBHocTr M | AHanu3 yckopenus u 3(hGeKTUBHOCTU. BhruncauTensHbie PI'3
BBIYHCIICHHBIIT 9KCTIEPUMEHTHI.

OKCIICPUMCHT

3amura nabopartopHoii padotsl (JIP), BeimonHenue kypcosoro mnpoekra (KII), kypcoBoit
paboter (KP), pacuerno-rpaduueckoro 3ananus (PI'3), mammcanue pedepara (P), acce (D),
kosutokBuyM (K), TectupoBanue (T) u BeImonHeHHe KOHTPOIbHOU paboThl (KP).



[Ipu u3yyeHnHn AMCUUIUIMHBI IPUMEHSETCS dIEKTPOHHOE 00yueHue (mpoektop u I9BM),
JTUCTAaHIIMOHHBIE 00pa3oBaTeibHbIe TeXHOJIOTHH B cooTBeTcTBHM ¢ DI'OC BO.

2.3.3 lIlpuMepHasi TeMaTHKa KYPCOBBIX padoT (MPOEeKTOB)
KypcoBsie paboThl HE TPeAyCMOTPEHBI YIEOHBIM TIJIAHOM.

2.4 TlepeyeHb Y4eOHO-METOIMYECKOr0 odecrieyeHHs Al CAMOCTOATEIbHOI PadoThI
00y4aoImuXxcs Mo AMCHHUILIHHE (MO1YJII0)

ITepedyeHpb y4eOHO-METOIYECKOTO O0CCIICUCHHUS TUCITUTLTHHBI IO

Ne Bun CPC BBITIOJTHEHHUIO CAMOCTOSITENBHON paboThI
1 [Ipopabotka u moBToperue |Ounatin-kypc — «Beedenue 6  napannenvhoe — nNpocpamMmMuposanue ¢
JIEKIIMOHHOro MaTepuana u |ucnonvsosanuem OpenMP u MPIy. — Hayuonansnuiil uccredosamenbcKuil
Mmatepuana yueOHUKOB u | Tomcku 20Cy0apCcmeeHHblll YHUBepcumenm. - URL:
y4eOHBIX TOCOOHI https://www.coursera.org/learn/parallelnoye-

programmirovaniye?utm source=header-for-students-
link&utm content=corp-to-landing-for-students&utm campaign=header-for-
students&utm_medium=coursera

2 |TloaroroBka Kk 1ab0OpaToOpHBIM | Memoouueckue — yKazamus NO  GbINOJIHEHUIO  1AGOPAMOpHbIX  pabom,
3aHATHIM ymeepoicoenHble Ha 3acedanuu kagheopvl meopuu yHkyuil paxyivmema

mamemamuru u komnsiomepusix Hayxk @IBOY BO «KyoI'Vy», npomoxon Ne7
om 18.04.2019 2.

3 | IoaroroBka K KOJJIOKBUYMY | Memoouueckue — ykasauus no — GblNOJHEHUI0  1a60pamopHuix — pabom,
ym@epofa)eHHble Ha 3ace0aHuu Coeema IKOHOMUHUECKO20 gbakyﬂbmema
DI'EOY BO «KyoI'Vy, npomokon Ne§ om 29.06.2017 2. Pesicum docmyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

4 BrinosnHeHue pacuetHo- | Memoouueckue yKasanus no biNOIHEHWIO paciemHuo-epaguieckux 3a0anut,

rpagHuecKuX 3aIaHUi 1 | ymeepaicoennvle Ha 3acedanuu Cosema dKoHOMULECKO20 (aKylbmema
KOHTPOJIBHBIX PaboT DI'BOY BO «Kyol'V», npomoxon Ne§ om 29.06.2017 2. Pescum docmyna:

http://docspace.kubsu.ru/docspace/handle/1/1125

Y4eOHO-METOMYECKUE MaTepHUalibl ISl CaMOCTOSITEILHOM pPabOThl OOy4aromuxcst W3
YKClia MHBAJIUAOB U JIUI] C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (OB3) npenocrasistorcs
B (popmax, alanTUPOBAHHBIX K OTPAHUUYEHUSM MX 37J0POBBS U BOCIIPUATHS UH(DOPMALIUU:

Jjig nu11 ¢ HapyIIeHUSIMU 3pEHUS:

— B IIe4aTHOU (hopMe YBEITMUYCHHBIM HIPUQPTOM,

— B (JOpMeE AJIEKTPOHHOTO JIOKYMEHTA,

— B opme ayamnodaiina,

— B meyaTHo# popme Ha si3bike bpaiis.

Jjig 11 ¢ HapyIIEHUSAMHU CIyXa:

— B IeyaTHou (opme,

— B (JOpMeE AIIEKTPOHHOTO TOKYMEHTA.

J1i nmut ¢ HapyIIeHUsIMU OTIOPHO-BUTaTEIHHOTO amapara:

— B IeyaTHou (opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA,

— B popme aynuodaiina.

JlaHHBII TIepedeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTa
00yJaromxcs.

3. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH, NPUMeHsieMble NMPUH OCBOEHUM JAUCHHUILIMHBI
(Mmomy.Jist)

B xonme w3yueHUs AUCHUIUIMHBI MPEIYCMOTPEHO HCIOJIB30BAHME  CIEIYIOIINX
00pa3oBaTeNbHBIX TEXHOJOTHH: JEKIUH, MPAKTUYECKUE 3aHATHUS, MOATOTOBKA MHUCHMEHHBIX
aHAJIMTUYECKUX PadOT, cCaMOCTOsATENbHASI paboTa CTY/IEHTOB.

KoMmneTeHTHOCTHBIN MOAX0J B paMKax NPENoJaBaHHs JUMCUUIUIMHBI pealn3yercs B


https://www.coursera.org/learn/parallelnoye-programmirovaniye?utm_source=header-for-students-link&utm_content=corp-to-landing-for-students&utm_campaign=header-for-students&utm_medium=coursera
https://www.coursera.org/learn/parallelnoye-programmirovaniye?utm_source=header-for-students-link&utm_content=corp-to-landing-for-students&utm_campaign=header-for-students&utm_medium=coursera
https://www.coursera.org/learn/parallelnoye-programmirovaniye?utm_source=header-for-students-link&utm_content=corp-to-landing-for-students&utm_campaign=header-for-students&utm_medium=coursera
https://www.coursera.org/learn/parallelnoye-programmirovaniye?utm_source=header-for-students-link&utm_content=corp-to-landing-for-students&utm_campaign=header-for-students&utm_medium=coursera
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
http://docspace.kubsu.ru/docspace/handle/1/1125

WCIIOJb30BAHUM HMHTEPAKTUBHBIX TEXHOJOTUW M aKTUBHBIX METOJIOB (IIPOECKTHBIX METOIUK,
pa3bopa KOHKPETHBIX CUTYaINii) B COYCTAHUN C BHEAYAUTOPHOU pabOTOM.

HCIIOJIB30BAaHHUEC

WNudopmanronasie

TEXHOJIOTHH,
MH(POPMALMOHHBIX

pecypcos,

TEJICKOMMYHUKALIMOHHOM ceTu HTepHeT.
AnantuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSIEMbIE NIPH U3YUYEHUU TUCIUILINHBI
— I JMLI C OIPAaHWYEHHBIMH BO3MOYKHOCTAMHM 3JI0POBbSl IIPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMM C UCIIOJIB30BAaHUEM HIEKTPOHHOM IOYTHI.

IMPUMCHSICMBIC

pu
JNOCTYIIHBIX B

HU3y4YECHUH

JVCLUATUTHHBL:
MH(POPMALIMOHHO-

4, OneHo4Hble Cpeacrea AJisi TEKYILIECT0 KOHTPOJIA yCIIEBAEMOCTH H l'[pOMC)KyTO‘lHOﬁ
aTrrecraumu

KOMNbIOMepHsvle ancopummbl.

KOHTPOJA B

OneHouHble CpeJCTBA MpPEJHA3HAUYEHbI JUISI KOHTPOJS M OLIEHKH O00pa30oBaTENbHbIX
JNOCTHXEHUM 0O0yJaromuxcsi, OCBOMBIIMX HporpamMmy ydeOHOM aucuuruimHbl «Cospementvle

OHCHOLIHBIG Cp€aACTBA BKIIIOYACT KOHTPOJIBHBIC MAaT€pUajibl MJIA HNPOBCACHUSA TEKYLIEIo

dbopme

mecmaoeblx 3a()aHuL7,

PA3HOYPOBHEBLIX — 3A0AHUL,

omyemoe no

UHOUBUOYATILHBIM U PACUEeMHO-2PAPUIeCKUM 3a0aHusAM U IPOMEKYTOUHOM aTTecTaluu B popme
BOIIPOCOB U 33JaHUH K 3a4eTy.

CTpyKTYypa OlIeHOYHBIX CPEACTB IS TEKYIIeH U MPOMEKYTOUYHOM aTTecTallun

Kon u HaumeHoBaHue HaunmeHoBaHME OLIECHOUHOI'O CPEICTBA
Ne Pe3ynbTaThl 00y4eHus
HHIUKaTOpa . [Tpomexyro4ynas
/1t (B coorBeTcTBUH C 1. 1.4) Texymuit KOHTPOIB
(B coorBeTcTBUHM C 1. 1.4) aTTeCTaIsI
3Haer OocHOBHBIC | PI3Nel Bonpoc na
KOHLETILIUH a3paboTKu 3aueme
[1K-4.4. Opuenmupyemcs pasp
BBIYUCIUTEIIFHBIX 1-10
8 COBPEMEHHBIX
MpOrpamMM M IPHIOKEHHUS,
aszopummax
p . a TaKKe OCHOBHbBIC
KOMNbHOMEpPHOU ——
. MAMEMAMUKUU UMEEM | 1o rsa vy oBarHs Ha
npakm uqegkuu onbim OCHOBE OGBEKTHO-
paspa omKua _ | OpHeHTHpOBaHHBIX
NPOZPAMMHLIX MOOYACU | po oo oo P
HA OCHOBe MEXAHUKO- KOMITBIOTEPHOTO
MAMeMAmMU4ecKux MOJIETHPOBAHHATIPH
Modesnet pellleHHH  TIPUKIAIHBIX
3aj1a4.
Ymeer eanuzoBath | P73 Ne2 Bonpoc na
1IK-4.4. Opuenmupyemcs p P
KOMITBIOTEPHBIC 3aueme
6 COBPEMEHHbIX .
ATOPUTMBI  UepapXueit 10-22
aneopummax
. 00BEKTOB IJIS peaTH3aIid
KOMIbIOMEPHOT
ANTOPUTMOB PEIICHHS
Mamemamuxy u umeem
. YHCIIEHHBIX 3aja4
2 NPAKMUYECKULL ONbLM .
MaTeMaTHIeCKOW (HHU3HUKH
paspabomxu
. | ¥ MHXCHEepHH, POBOIHUTH
NPOSPAMMHBIX MOOY el
aHam3
HA OCHOBE MEXAHUKO-
MIPOU3BOIUTEIBHOCTH
MAmMeMamu4eckux
N mporpaMM M aHaIlN3
Mmodenel
PE3yNIbTATOB pacyeTa.




Brnaneer HaBbIKamu | P13 Ne3 Bonpoc na
IIK-4.4. Opuenmupyemcsi 8 P
MPOrpaMMHUPOBAHHS u 3aqyeme
8 COBPEMEHHBIX
pa3paboTku 3P PEeKTUBHBIX 22-33
a/n120pummax
o HePapXUIECKUX
KOoMNblomepHotl
ANTOPUTMOB, aHaIza
Mmamemamukuu umeem
_ CTPYKTYPBI
npakmuyeckuti oneim
pakmu eg utont BBIYUCITATENTBHBIX
paspa omKua . | anropurmos, CBSBSIMH
NpozpamMHbIX MOOyAell | \iexry  sanauamu -
Ha 0CHO8e MEXAHUKO- HPOMEIKYTOHBIMH
MAMeMaAmuHeckux MeTozaMH
Modesel KOMIILKOTEPHOTO MPOEKTA.

TunoBbie KOHTPOJIbHBIE 3aJaHUS UJIH HHbIE MATEPHUAJIbI, HE00X0UMBbIE /1JIsl OLlEHKHU

3HAHM, yMEeHM i, HABBIKOB U (WJIH) ONBITA AeATeJbHOCTH, XapPAKTEPU3YIOIIMX ITATbI

(opMupoBaHus KOMIIeTEHIIUI B poLiecce 0CBOeHHs 00pa30BaTeIbHOI MPOrpaMMbl
Ilpumepnuiii nepeuenv éonpocos u 3ad0anui

Pacuemno-zpagpuuecxkas paboma
Paspabomams napannenvuvie npocpammsl 015 cucmem ¢ oowell u pacnpeoeneHHou
namsamoio OISl peuerust Cle0VIouux 3a0au:

1. Vmnoorcenue mampuy 6onrvuiux pazmeprocmeti pasiuyHblMy cnocooamu: cmpoxa Ha
cmonbey, b104uHOe YMHOXMCEeHUe, bbicmpoe ymHodceHue. CpasHums npou3eooumens.
npocpammul OJisl MAMpUy pasHo20 pazmepa u npu pasHom Koaudecmse pabodux npoyeccos.

2. Ymnoorcenue paspesicénnvix mampuy. Mampuya xpanumcs HeHyne8blMu d1emMeHmamu
cmpoku. CpagHums npouzsooumesb npocpammyl 0 Mampuy pasHo2o0 pasmepa u npu
PA3HOM KOUudecmsee pabodux npoyeccos.

3. Ilycmov O0ana paspesicénnas mampuya, npeocmasieHHas HeHyle8blMU 21eMeHmamu
cmpoku. Hatimu mpancnonuposannyro  mampuyy. Cpagnums  npou3gooumenrbHOCHb
npozpammul 0Jisl MAMpuy pazHo20 pasmepa u npu pazHom Koaudecmse padouux npoyeccos.
4. Peanuzosams napanienbHulil a1e0pumm peueHus: O104HbIX CUCTEeM YPAGHEHUI.

5. Peanuzosamu napanieibHulll aieopumm peuleHuss CUCmem YPAaeHeHUll IeHmMoyH020 Mund.
6. Peanuzosamsv  napaiieivHull  AI2OPUMM — HAXONCOCHUS 6CeX HYyaell 3A0aHHOU  Ha
HeKomopom unmepeaie QyHKyuu.

1. Pewwenue CJIAY memooom uckmouenuti aycca. CpasHums npouzeooumenbHOCHb
npozcpammul OJis CUCeEM PA3HO20 pazmepa U npu pazHom Koauuecmeae pabodux npoyeccos.
8. Boinoanume LU-paznooicenue mampuysi. [Iposepums KOppeKmHOCMb 8bIYUCIEHUL, M. €.,
umo LU = A. 30ecv L — nuoicnas mpeyeonrvnas mampuya, U — 6epxHss mpey2oivbHas
mampuya. CpasHums npou3800UMeNbHOCMb NPOSPAMMbL Ol MAMPUY PA3HO20 pazmepa U
npu pasHom Koaudecmee pabodux npoyeccos.

9. 3a0aua annpokcumayuu unmezpana nenpepvieHou ynkyuu f(x) na unmepsane [a, b).

10. Ilapannenvhoiti aneopumm noUcKa 8 HEYNOpsIOOYEeHHOM MACCuse.

11. Ilouck 6 ynopsooueHnom maccuse.

12. Pewienue 3a0auu onmumuzayuu Memooom HaucKopeuuLe2o cnycKka.

13. Ilpomooenuposams 0gudicenue uiapos na obunbapoHom cmoae. 3a0amsv HAUANbHbIE
NOJIOJCEHUS U CKOPOCMU 8CeX UWAPO8, CHUMAs O8UIICEHUE UOedTbHbIM, Oe3 mpeHUs.

14. Pewuums ypaeuenue Jlannaca (3niunmuveckoe ouggepenyuaivuoe YypasHeHue 6
YACMHBIX NPOU3BOOHBIX) Memoodom Arkodu. H3zeecmmuvl 3HaAYeHUs 8 MOUKAX HA 2paHuye,
HYJICHO annpoKCUMUpPOBAMb peuleHue 80 6HYMPEHHUX MouKkax odracmu, noKpwvle obaacmo
PABHOMEPHOU CemKOl MoueK (cemoyHvle sblyucienus). B memooe SAxobu Hosoe 3Hauenue &
Kaxcool moyke cemxu pasHo CpeoHem)y Om npeovblOyWux 3Ha4eHull eé coceOHux moyex (4
mouxu). Buluucnenus 6vlnoOIHAIOMCA NO OOCMUNCEHUIO 3A0AHHOU MOYHOCMU (pa3HUYa
MedicOdy mexywel u npedvloyueli umepayueti).

15. Pewums ypasnenue Jlannaca (dnrunmuyeckoe oughghepenyuanvroe ypasnenue 8




YACMHBIX NPOU3BOOHBIX) NPU HOMOWU Memood NOCLed08ameNbHOU CEePXPeNaKcayuy no
cxeme «KpacHoe-uépHoey. H3eéecmmbl 3HaueHUs 6 MOYKAX HA 2PAHUYE, HYICHO
AnnpoOKCUMUPOBAMb peuleHue 80 BHYMPEHHUX MOYKax obnacmu, NOoKpvle 001aAcCmb
PABHOMEDPHOU CemKOl MoueK (cemouHvle bluucieHUs). Buvluucnenus evinoansiomcs no
00CIMUMNCEHUIO 3A0AHHOU MOYHOCMU (DAZHUYA MexcOy meKyujel u npedvloyweti umepayuetl).
Hcnonvzoeams aneopumm nyiscayuil.

16. Pewenue 3a0auu Kowu: a, (X)y"+ay (X) y'+ao (X) = 0; y(0) = yo, y'(0) = y1

17. Pewenue 0symepHou kpaegoul 3a0a4u 011 HeOOHOPOOHO20 YpasHeHus Jlaniaca memooom

[ Au=f(x,y)

KOHeYHbIX pazHocmell ¢ oonacmu §: u(x) ‘er = U (X)

18. 3a0aua evidenenue obonacmeit uzoopaxcenus. Ilpedocmasums uzobpadicenue mampuyerl
yucen, onpeoenarowux ysem nuxceis. Onpedeiums KOIUYeCmME0 00aacmel, COCMABIAIOUUX
uzobpadxcenue, UCNONL3YS ANOPUMM NYIbCAYUU OJIsL MEHCNPOYECCOPHO20 83AUMOOCUCMBUSL.
ea nukcens npunaonexcam oOHOU 00IACMU, eCU OHU AGNAIOMCI COCEOIMU NO 20PUBOHMATU
unu eepmukany. s peutenus 3a0ayu MOMCHO UCHOTIb308AMb MAMPUYY MemoK odaacmel,
HazHauas Memke MaKkCUMaibHoe 3Hauenue cpeou coceoel.

19. 3aoaua cenasxcusanus uzobpasicenus. Ilpedcmasums uzodpasicenue mampuyeil yuce,
onpeodensowux yeem nuxcensi (1 — ecmv ysem, 0 — nem). Hyowcno yopamo «nuxuy» u
«3a3Y0PUHBLY, 3aMEeMHUMb 8Ce C8enible NUKCENU, ) KOMOPbIX KAK MUHumym d coceoeil He
oc8eleHbl, Mo e coeramsv U 01 MEMHbIX nukcenel. Fcnonv3zosame aneopumm nyibcayuu.
Paccmompems 3a0auy 011 paznvlx uzoopasxicenull, pasHo2o KoIu4ecmaea npoyeccopos, Yucia
d.

20. Haxoorcoenue npocmoix uucen <n pewemom Ipamocgena. HMcnonvzosams Kouseliep
npoyeccos-hunbmpos, Kaxicovlil noiyyaenm nOmoK yucei om coceod clesd U omnpasisiemn
nomox cocedy cnpasa (nocieoHuti — nepgeomy). llepsoe uucino, noayuennoe uibmponm,
b6ydem npocmulm, omculiaem cocedy 4ucia, He Kpammusie nepsomy. Koney cnucka mMoxicHo
OMCNEeNHCUBAMb CNEYUATILHBIM MAPKEPOM, K020a npoyecc 3asepuiaem pabomy.

21. I'enepayus npocmoix yucen <n ¢ nomouvio nopmebens 3aoay. Mcnonvzyemces aneopumm
«ynpasnarowul-padbouuey.  Ynpasiaowui nepeoaém — pabouum  npoyeccam — Huciua,
Kanouoamwvl 6 npocmoule (Hanpumep, 5, 7, 9, ...). Pabouue npoyeccor umerom nauanvhHwii
Maccug npocmulx yucen (2, 3), npocmoule yucia, noiy4eHHoe npocmole YUcia nepeoaromecs
VIPAsAOwWeMy, KOMopulil U MOMCEm PACCbLIAMb UX OCHANTbHbIM NPOYECCAM.

22. Havmu Kpamuativiue nymu mexncoy 8cemu Napamu 6epuiut Hemycmoz2o 638euleHHO20
epagha, ecnu 8 HéEM Hem YUKIIO8 OMPUYAMENbHOU CYMMAPHOU ONUHbL, AUOO0 0OHAPY’CUMD
Haiuyue maxkux yuxios. /s peuwieHus 3a0ayu UCNONIb308AMb NAPALIEIbHYIO Dealu3ayuro
aneopumma Dnotioa.

23. J[ns 838euenH020 HeOPUEHMUPOBAHHO20 2pagha HaUmu e2o no00epeso, CoeOuHsuee 6ce
sepuiunbl U 0bnadaroujee MUHUMATbHBIM CYMMAPHBIM 8eCOM pEébep (MUHUMATIbHOE OCIOBHOE
oepego). [lna peuwieHus 3a0aqu UCNOIb3068AMb NAPATIENbHYI0 Pedlu3ayuto aieopumma
Ipuma.

24. Havmu pazdoueHue MHONCECmM8ad 8epUiUH 3A0AHHO20 HEOPUEHMUPOBAHHO20 2paga Ha
Henepecekaouuecs.

25. Peanuzoeams napajiiievbusiil aieopumm OblCmpou COpmuposKu.

26. Peanuzosams napaniebHulil ai2opumm COpmMuposKU CIUsHUEM.

3a4eTHO-IK3aMEeHALMOHHbIE  MaTepHaJibl I TNPOMEXKYTOYHOIl  aTTecTanuu
(3Kk3amMeH/3auer)
1) TlonsiThe, OCHOBHBIC IPUHIIUIIBI U 33/1a4H MaPALICIIbHOM 0OpaO0TKHU JIAHHBIX.
2) Apxurtekrypa ®on-Helimana u mapaieabHble KOMITBIOTEPHI.
3) Kuaccudukaius MHOTOITPOIIECCOPHBIX CUCTEM: Kiaccupukaius OMHHA; CHITBHO U



c11a00CBs3aHHBIE TPOLIECCOPHI; CHCTEMBI C pa3esieMO U paclipeieIeHHON TaMAThIO,
KJIaCTEPBL.

4) TIpou3BOAMTEILHOCTD MAPAUICIbHBIX BBIYUCIUTEIBHBIX CHCTEM: METOIbI OILICHKH (TECT
Linpack), exunsie unciossie napamerpsl Mflops 1 MIPS, nukoBas u peanbHas
MIPOU3BOIUTEIIEHOCTH KOMITBIOTEPOB.

5) OueHka MPOU3BOAUTEIHLHOCTH ApAJUICITBHON TPOTPaMMBI: YCKOpeHHUe, 3)(HEKTUBHOCTS.

6) 3akoHBI AMJIaia ¥ €ro CIICACTBHSL.

7) Kiaccudukaims MeTo10B pacnapajuieuBanus: pyHKIMOHAIbHAS aITOPUTMHYECKAsT
JEKOMITO3UIIHS U IEKOMITO3ULIUS TaHHBIX.

8) KomuBetiepHblii Crioco0 OpraHU3aIiy MapaljIeIbHbIX BbIYHACICHHH.

9) I'pad anroputTma Kak KOMITAKTHAsI ITapaMeTprueckas popma IpeICTaBICHUS
WH(POPMAIMOHHBIX CBS3€H B Mporpamme.

10) MupopmanmoHHasi HE3aBUCUMOCTB OTIEpaIMii 1 BO3MOYKHOCTh MX HapalICIbHOTO
WCTIOJTHEHUSI.

11) SpycHo-napasuienbHas popMma rpada anroputma, BEICOTa, MIMpUHA, KaHOHHYecKas ST1D.

12) DxBUBaJICHTHBIE TIPEOOPA30BAHHUS TPOTPAMM.

13) I'padoBbIe MOJIETTH ANMTOPUTMA [UTS TIHHEHHOTO KJ1acca MporpamMM: JIeKCUKOTpadUueCcKHii
MOPSTIOK; IPOCTHIE U dJIEMEHTapHBIC UTEPAIIHOHHBIE aITOPUTMEI;

14) TloctaHOBKa 33124k TIOCTPOCHHUS Ipada aIropuT™Ma U ONIPe/ICTICHUE MO IMHOKECTB
HE3aBUCUMBIX OTIepaIiii B HTEPAMOHHBIX aJTOPUTMaX.

15) 3aaua ONTUMATIBHOTO OTOOPAXKEHHUS MAapAJUICIBHBIX MPOIECCOB HA APXUTEKTYPY
MHOTONPOLECCOPHOMN BBIYMCIUTEIBHON CUCTEMBI.

16) Texuosoruu mapamiesabHoro nporpammupoBanus: MPI, OpenMP, cniennaiu3upoBaHHbIE
S3BIKH IPOTPAMMUPOBAHUS: TOCTOMHCTBA U HEIOCTATKU, CBS3b C ApPXUTEKTYpOil
BBIYMCIUTEIILHON CUCTEMBI.

17) Tlporiecc v MOTOK, GYHKIIMH TSI CO3AaHUs U YIIpaBJIeHUs mporeccamu u motokamu B OC
Windows.

18) MHuoronoTtouHoe nmporpamMupoBanue. Interlocked-dyHkImu a1 aToMapHBIX OTIEpaLH.
Kputnueckue cexiumu.

19) MuoronoTto4Hoe nporpaMmupoBanue. CHHXpOHU3AIINS IOTOKOB € MOMOIIBIO 0OBEKTOB si/pa
OC: cemadopbl, MBIOTEKChI, MOHUTODBI.

20) Crangapt OpenMP nporpaMMupoBaHHst CHCTEM C O0IIel MaMAThi0. JIMPEKTHBBI, OITIIHH,
(GYHKIMY U IEPEMEHHBIE OKPYKEHUSI.

21) Mopaens mamsata OpenMP: O01ve 1 JT0KalbHbIE IEPEMCHHBIE

22) Craugapt OpenMP. [apasienbHble HUKIIbI, YIIPaBJICHUE PacpeIeIeHUEM UTEPALIH MEKITY
MMOTOKaMH, PETYKITHSI.

23) [NapannenbHble CEKINH, 3a7a4k U 6apbepHas cuHxpoHu3anus B OpenMP.

24) MPICH u 3amyck Ha ucronHenne MPI-iporpaMMbl Ha BBIYMCITUTENBHBIX y371aX.

25) OyHKIUSA HHALTMATH3AIUH U 3aBepineHus MPI-nporpaMmel.

26) MPI-dyHKIMH oTIpeiesieHrs Yrciia MPOIECCOB M HOMEpa MPOIecca B KOMMYHHUKAITHOHHO N
rpyIIe.

27) MPI-yHKIMY iepeauu U preMa COOOIIEH I 1 JaHHBIX MEX Ty IPOIIECCaMU.

28) Paznuune mexny pynkipsmu MP1_Send u MPI_lsend.

29) Paznuune mexay yakimsima MP1_Send u MPI1_Ssend.

30) Paznuune mexay MPI-gpyukuusmu MP1_ RECV u MPI_ IRECV.

31) 3bnokupyrolue 1 HeOIOKUPYroLHe QYHKIMU TPpUeMa COOOIICHHUIA.

32) KomnektuBHast pyHKIMU OapbepHOii cuaxponu3aiws B MPI.

33) dynkius kouekTuBHOTO oOMeHa MP1_Bcast, MP1_Gather, MPI_Reduce.

Kpurtepun oneHuBanus pe3yJbTaToB 00y4eHHS
Kpumepuu oyenusanus no zauemy:



«3aumeHo»: CmyoeHm 6aadeem MmeopemudecKUMU 3HAHUAMU NO OAHHOMY pA30ery, 3Haem
80NPOCHL OCHOBHO20 YUeOHO-NPOCPAMMHO20 MAMepUand, 0OnycKkaem HesHauumenbHvle OUUOKU,
cmyoeHm ymeem 0OOCHOBAHHO NPUMEHAMb U NPABUILHO Pedlu308bleamb COBPEMEHHbIe
KOMNbIOMEPHbIE ANCOPUMMbBL HPU PeueHUuU NPUKIAOHbIX 3a0a4; CAPASUICS C 6bINOJHEHUEM
3a0anutl, npedyCMOMPEHHbIX NPOCPAMMOU OUCYUNTUHBL.

«He 3aumeHO»: MAmepuanl He YCB0eH UIU YC8OEH HACMUYHO, CMYOeHm 3ampyOoHIemcs
peanu3oeviéams 6a306vie KOMNbIOMEPHblE AN2OPUMMbL NPU  peuleHul NPUKIAOHbIX 3a0ad,
0080JIbHO 02PAHUYEHHbIL 00beM BbINOJIHEHHLIX 3A0AHUL, NPedyCMOMPEHHBIX NPOCPAMMOLL
OUCYUNTIUHDL.

OrneHOYHBIE CPEICTBA /ISl MHBAJIMJIOB U JIAI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
BBIOMPAIOTCS C YIETOM UX MHIUBUAYAJbHBIX ICUXO(PHU3UIECKHX OCOOCHHOCTE.

— IIpY HEOOXOJMMOCTH MHBAITU/IaM U JIIIaM C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 370POBBS
MIPEIOCTABIISIETCS JOMIOJHUTENBHOE BPEMsI JUIsl TOATOTOBKHM OTBETA HA SK3aMEHE;

— TIPU TIPOBENICHUH TPOIIETYPHI OIEHUBAHUS PE3yIbTATOB OOYUSHHSI MHBAIH/IOB U JIHII C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TIPEAYCMaTPUBAETCS MCIIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAWBUAYAITLHBIMUA 0COOCHHOCTSIMH,

— TIpY HEOOXOAUMOCTH TSI 0OYUJAIOMIMXCS C OTPAHUYEHHBIMHA BO3MOKHOCTSIMU 3JI0POBBS
U WHBAIMAOB TMPOIEAypa OIEHUBAHHS pE3yIbTATOB OOYYCHHS 10 JAUCIHUIUIMHE MOXET
MIPOBOJUTHCS] B HECKOJIBKO 3TAIOB.

[Mponiemypa oneHWBaHHUS PE3yJIbTATOB OOYYSHHS] WHBAJIHIOB M JIMII C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMU 3JIOpPOBbSl MO JUCHUIUIMHE (MOJYJIO) MpeaycMaTpUBaeT MpeoCTaBICHHE
nHpopmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAaHUYEHHUSM WX 3I0POBbS M BOCIPUSATHUS
nHpopmanmu:

Jlyig nu1l ¢ HapyIIeHUsIMU 3pEHUS:

— B TIe4aTHOU (hopMe YBEITMUCHHBIM HIPUQPTOM,

— B (popMe 31EeKTPOHHOTO JOKYMEHTA.

Jljig 11 ¢ HapyIIEHUSMH CIyXa:

— B ieyaTHou (opme,

— B (JOpMeE AIIEKTPOHHOTO TOKYMEHTA.

J1i nut ¢ HapyHIeHUsIMU OTIOPHO-BUTaTEIbHOTO arapara:

— B ieyaTHou (opme,

— B (JOpMeE AIIEKTPOHHOTO TOKYMEHTA.

JlaHHbBI IepedeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTa
00yJaronmxcsi.

5. [lepeyennb yueOHOii TuTEpaTypPhl, HHPOPMALHOHHBIX PECYPCOB H TEXHOJIOT Uil

5.1. YueOnas autepatypa

1 boraués, K. FO. OcHOBBI MapasuiesibHOTO porpaMMupoBanist: yueoHoe mocoodue / K. 1O.
boraués. — 4-e uzn. — Mocksa: Jlabopatopus 3uanuii, 2020. — 345 ¢. — ISBN 978-5-00101-
758-5. — Texkct: snekTpoHHBI // JlaHb: 31eKkTpoHHO-OMONMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/135516

2. MansBko, A. A. IlapannensHoe nporpaMMupoBaHue Ha ocHOBe TexHosoruit OpenMP,
MPI, CUDA: yuebHOe mocobue st akageMudeckoro OakaigaBpuara/ A. A. MansBko. — 2-¢ u31I.,
uchp. u gon. — Mocksa: U3natensctBo HOpaiit, 2018. — 115 c. — (Beiciee o6pa3oBanue). —
ISBN 978-5-534-02916-1. — Tekct: onektponssiii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/415311

3. 3Bamusnak, B. E. Unucnennsie Metoqasl. OCHOBBI Hay4HBIX BBIUMCIICHHUI: YUeOHHMK U
NPaKTHKYM JUTsS akageMuueckoro Oakanaspuata / B. E. 3anmu3nsak. — 2-e uzn., nepepad. u om. —
Mocksa: U3natensctBo FOpaiit, 2018. — 356 c¢. — (bakanasp. Akanemuueckuii kypc). — ISBN
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978-5-534-02714-3. — Tekcr: osnektponnsii /[ DOBC  MOpaiir [caiit]. — URL:
https://urait.ru/bcode/412710

5.2. llepuoanyeckas Jureparypa
1. XKypnan "BbruncnurenbHas MEXaHHUKa CIUIOMIHBIX cpea’ http://wwwz2.icmm.ru/journal/
2. Baswl mannbix kommnanuu «Vcer Beroy http://dlib.eastview.com

5.3. HHTepHeET-pecypchl, B TOM YHCJIE COBPeMeHHbIe MPodecCHoHAIbHBIE §a3bl
AAHHBIX H HHGOPMAIMOHHbIE CIPABOYHBIE CHCTEMbI

y1eKTPOHHO-0u0IMoTeYHbIe cucteMbl (IBC):

1. DBC «lOPAMWT» https://urait.ru/

2. DBC « YHUBEPCUTETCKAS BUBJINMOTEKA OHJIAVIH» www.biblioclub.ru )

3. BBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibHbie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6ubmuoreka (HIb) http://www.elibrary.ru/

"Jlexkropuym TB" http://www.lektorium.tv/

Yuusepcuterckas nHGopmanmonHas cucrema POCCUS http://uisrussia.msu.ru

No asMwh k=

HNudopmannoHHble CIPABOYHbIE CHCTEMBbI:
1. Koncynberant [Tmtoc - cipaBodHas mpaBoBasi cucTeMa (J0CTYI MO JOKATbHOU CETH C
KOMIBIOTEPOB OMOITMOTEKH )

Pecypcobl ¢cBOOOAHOTO A0CTYyHA:

1. KubGepJlenunka (http://cyberleninka.ru/);

2. Kypcsl Beaymux By30B Poccun" http://www.openedu.ru/;

3. Hudopmanmonnas cuctema "ExnHoe OKHO A0cTyIa K 00pa3oBaTelbHBIM pecypcam"
http://window.edu.ru/;

4. OmnnaiiH-KypChl U cepTH(HKATHI OT BEAYIIMX By30B Mupa https://ru.coursera.org/.

5. Poccuiickas cuctemMa MPOYHOCTHOTO aHallM3a Ha OCHOBE METOJIAa CIIEKTPATbHBIX
KoHeuHbIX eMeHToB Fidesys http://www.cae-fidesys.com/ru/about/info

CoOcTBeHHBIC 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMALIMOHHBIE PecypChl

KyoI'Y:

1. CpenaMoaynpHOTO AMHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru

2. baza yueOHBIX 1aHOB, y4eOHO-METOANYECKIX KOMILUIEKCOB, ITyOINKAIMN 1
koHpepenmwmii http://mschool.kubsu.ru/

3. bubnnorexa MHPOPMALMOHHBIX peCypcoB Kadeapbl HHPOPMAITMOHHBIX
oOpa3zoBarenbHBIX TexHONOTHH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB nokymenToB KyoI'Y http://docspace.kubsu.ru/

6. Metoanyeckue yKazaHus 151 00y4aroLIUXCs 10 0CBOCHHIO AUCIUILIMHBI (MOIYJIs)

— Obwue pekomenoayuu no camocmoamenbHol pabome 00y4aAIOUWUXCAL.

Camocmosmenvnas paboma o00y4AIOWUXCA  BbINOJHAEMCS NO  3A0AHUI0 U HPU
Memoou4eckom pyKkogoocmee npenooagamens, HO 0e3 e20 HenoCpeoCmEeHHO20 YUaACHUSL.
Camocmosimenvhas paboma noopazoensiemcs Ha CamoCmosmensbHyo pabomy Ha ayOumopHviX
3AHAMUAX U HA 6HeaYOUMOpPHYI0 camocmosmenshyto pabomy. CamocmosmenvHas paboma
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obyuarowuxca eKuouaem Kak HOJIHOCMbIO CAMOCMOAMENbHOE OCB0EHUEe OMOEIbHbIX MeM
(pazoenos) oOucyuniuHvl, Max u npopadbomky mem (Paz0enos), 0cC8aAUBAEMbIX B0 BpeMs
ayoumopHou pabomsi. Bo epems camocmosmenvHol pabomuvl obyuarowuecs yumarom u
KOHCNEKMUpYIom YYeOHylo, HAVYHYIO U CHPAGOYHYVIO JUMEpamypy, 6blNOJHAIOM 3a0aHUS,
HanpaeieHHvle HA 3aKpenieHue 3HAHULL U OmpaboOmKy YMEHUU U HABbIKOS8, 20MOGAMCA K
meKywemy u npOMeHCYmMoUHOMY KOHMPOTIO NO OUCYUNTUHE.

Opeanusayus ~ camocmosmenvhol — pabomsl  00YYAIOWUXCA  pe2iaMeHmupyemcs
HOPMAMUBHLIMU ~ OOKYMEHMAMU, Y4eOHO-MemOoOUdeckol Jaumepamypol U 31eKmpOHHbIMU
006pa306aMeNbHLIMU PECYPCAMU, GKIIOUASL:

Ilopadok opeanuzayuu u ocywjecmeieHus 00pa308amenvbHol  0esimelbHOCMU  NO
00pA306aMENLHLIM  NPOCPAMMAM  BbICULE20 00pA308AHUS — NpOSpAMMAM Oakanaspuamad,
npocpamMmam  Cneyuarumemad, —NpPOSPAMMAM — MASUCPAMypul  (YMEEpIHCOeH — NPUKA3om
Munucmepcmea obpazosanus u Hayku Poccutickoii @edepayuu om 5 anpens 2017 2o00a Ne301).

Tucomo Munucmepcmea obpazosanus Poccutickoti @edepayuu Nol4-55-996un/15 om 27
Hosopsa 2002 e. "O6 axmueuzayuu camocmosmenbHol padomvl cmMyOeHmMOo8 BblCUUX YYEeOHbIX
3a6edenuti”.

Tlonooxcenue o camocmosmenvrol pabome cmyoenmos (ymeepicoeno npuxazom Ne 272
KyoI'V om 03 mapma 2016 e.).

B ocBoeHMM QUCHMIUIMHBI WHBAJIMAAMU U JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
310pOBbsl OOJILIIIOE 3HAYEHUE HUMEET HMHIUBUIyalbHass ydeOHas paboTa (KOHCYIbTAllMHM) —
JOTNOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOTr0 MaTepHana.

WunuBuayanbHble KOHCYIbTAlMM 10 TPEAMETY SIBISIOTCS  BaXXHBIM  (PaKTOPOM,
CIOCOOCTBYIOIIMM MHAMBUYaIN3allui OOy4€HUS U YCTAaHOBJICHHIO BOCIMTATEILHOIO KOHTAKTa
MEXJy MpernojaBareileM M O0OydyalollMMCS MHBAIMIOM MM JIMIOM C OTPaHUYEHHBIMU
BO3MO’KHOCTSIMH 3/I0POBbSL.

7. MaTepuajibHO-TeXHUYECKOe 0o0ecneyeHue 1o TUCIUIINHE (MOTYJII0)

HaumeHnoBaHue crielagbHBIX OcCHaIIIEHHOCTh CIIEMAIbHBIX [lepedeHp MUIIEH3NOHHOTO

TIOMEILEHUI MTOMELIEHUN MPOrpaMMHOTO 00eCTIeYeHH s
VuebHble ayIUTOpHN TULSI
MPOBEACHUSI 3aHATHI JEKIHOHHOTO
THMA
VYueGHble ayIUTOpHU st | MebGenb: yaeGHas mebenn Microsoft Windows
[pOBENEHHs sansTril | TexHHUECKUE CpencTBa 00yICHHS: Microsoft Office Professional Plus

CEMHHAPCKOTO THIA, TPYIIOBBIX U | KOMIBIOTEphI Fortran, C++, C#
WHANBUAYAIbHBIX KOHCYIIBTALIUH, MatLab
TEKYILETro KOHTPOJIS u
MIPOMEXYTOUHOM aTTecTaluu
Z[J'Iﬂ CaMOCTOSITEIILHOU pa6OTBI 06y‘IaI'OH_II/IXC$I MpeayCMOTPCHBIL IIOMCIIICHUA,

YKOMIUIEKTOBaHHbIE CIIELUATN3UPOBAHHOIN MeOesblo, OCHAILIEHHbIE KOMITBIOTEPHOIN TEXHUKOH ¢
BO3MO’KHOCTBIO MOJAKIIIOUEHUs K ceTH «MHTepHeT» M o0ecrneyeHrneM JI0CTyIa B JIEKTPOHHYIO
MH(GOPMAIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

HaumMeHnoBaHue TOMeIeHN 1 OcCHaIIEHHOCTH ITOMEIEHUH I [lepeueHp NHULIEH3UOHHOTO
CaMOCTOSITETIHHOM padOoTHI CaMOCTOSATETBHON PabOTHI MPOrPaMMHOTO 0OECTICUeHNUS
00yJarOIIXCS 00yJaFOIIIX CSI
TTomewmienue nns camocrostenbHOH | Mebenb: yueOHas Medenb
paboTb1 o0yuaronmxcs (4nTasbHbI | KomMmiiekt — crermanusupoBaHHOM
3an HayaHoii Oubnmorexn) MeOer: KOMITbIOTEPHBIE CTOBI
Ob6opynoBaHwue: KOMITBIOTEpHAS
TEXHHKAa C TOAKIIOYCHHEM K
MH(OPMAIOHHO-
KOMMYHHKAITHOHHOH cetn




((I/IHTepHeT» u JOCTYIIOM B

JNIEKTPOHHYI0  WH(OPMAIMOHHO-
00pa3oBaTeNbHYHO cpeny
o0pa3oBaTelIbHOW  OpraHW3alvy,
BeO-KaMephl, KOMMYHHKALHOHHOE
obopynoBaHue, OOeCIeUHBAIONICEe
JOCTym K  CeTH  HHTEpHET
(mpoBogHOE COEITHEHHE u
OecrpoBOTHOE ~ COCMMHEHUE 10

texHonorun Wi-Fi)

TlomereHne AJsi CAaMOCTOSATENBHON
paboter  obywaronmxcst  (MC 6,
HUcCm)

Me0enb: yaeOHas MeOeITh
KoMmmnekr  crenuamu3upoBaHHON
MeOeIIN: KOMITBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHUKA C TONKIIOYCHUEM K
nH(OopMaIMOHHO-
KOMM YHUKAI[HIOHHOM
«HTepHeTY WM
3JICKTPOHHYIO

cetn
JIOCTYIIOM B
nH(OopMaIMOHHO-
00pa3oBaTenbHYIO cpeny
o0pa3oBaTenbHON OpraHu3alluy,
BeO-KaMephbl, KOMMYHHKAIIHOHHOE
obopynoBaHue, obecrieynBaromee
JIOCTYTI K  CceTH HHTEPHET
(mpoBoaHOE COEIMHEHNE H
0OecrpoBOIHOE  COCJMHEHUE  TIO0
texuoorun Wi-Fi)
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