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1 Iesw u 3axa4M U3yYeHUs] TUCHUIIHHBI.

1.1 eanb ocBoeHHUS TUCIUILIHHDI.
Lenp aucuuinabl « COBPEMEHHBIC BBIUMCIMTEIbHBIC AJTOPUTMBD» OCBOCHHE COBPEMEHHBIX
METOJIOB ¥ QJITOPUTMOB BBICOKOIPOU3BOJUTEILHBIX  KOMITBIOTEPHBIX BBIYUCICHUN IS
pCIICHUsT €CTECTBEHHO-HAYYHBIX M HWH)KCHEPHBIX MCCIEAOBATEIBCKUX 3aJ1a4, COBPEMCHHBIX
TEXHOJOTHH  OOBEKTHO-OPUCHTHPOBAHHOTO  MPOrPaMMHUPOBAHUS  JII  KOMIBIOTEPHOTO
MOJICJTUPOBAHUS M pa3pabOTKH IOJb30BATEIIBCKUX IMPHIOKEHUH I PEIICHHsS] €CTECTBEHHO-
HAyYHBIX W WHXCHEPHBIX 3a/lad, pa3BUTHE MNPOPECCHOHAIBHBIX KOMIIETEHTHOCTEH U
NPHOOpPETEHUE MPAKTUYCCKUX HABBIKOB PEIICHHS IMPOrPAMMUCTCKHX M WHXKCHEPHBIX 3ajad
COBPEMEHHBIMH YHCJICHHBIMU METOJIAMU U MpPHEMaMH MporpamMmupoBaHus. [lomydeHHbIE B
pe3yJibTaTe OCBOCHHUS JUCIUILUIMHBI HAaBBIKM W YMEHHS TO3BOJISIOT IMOJHATH OOIIHUK YPOBEHb
WCCJICIOBATEILCKOM, MATEMAaTUIECKON U TIPOrPAMMHUCTCKOUN KYJIBTYPBI 00YJarOIINXCSI.

1.2 3apgaym QUCHMIIHHBI.

— HW3Y4YUTh OCHOBHBIE IIpUEMBbl pa3pabOTKU NapajjIebHBIX AJITOPUTMOB (METOMbI
pacrapajuieTMBaHus BEIYUCIICHUN);

— TII03HAKOMMUTBCA C OCHOBHBIMH CPEJICTBAMM MApaIENIbHOTO U PaCHpEeAEIeHHOTO
nporpammupoBanusg aiaroputMoB (MPI, OpenMP, wmHOromorouHoe mporpaMMHUpOBaHUE),
IPUOOPECTH HABBIKM NPUMEHEHMS JAHHBIX CPEACTB Ul PELICHHS] KOHKPETHBIX MPHUKIATHBIX
3ajau,

— OCBOUTb OCHOBHBIE COBPEMEHHBIE YMCIIEHHbIE METO/bl M MOJXOJAbl K PELICHUIO 3a]ad
BBIUUCIIUTEIbHOW MEXaHUKH, MAaTeMaTHYeCKOro U KOMIIBIOTEPHOTO MOJEIMPOBAHUSA B
€CTECTBEHHbIX HayKax;

— MPHOOPECTH HAaBBIKU MPUMEHEHUS CPENICTB BBICOKOIPOM3BOIUTENbHBIX BBIUMCIECHUH U
QITOPUTMOB JIJIsl pELIEHHS] KOHKPETHBIX IPUKJIAIHBIX UCCIIEI0BAaTENbCKUX U MHKEHEPHBIX 3aa4.

1.3 MecTo aucuMnaIuHbl (MOAYJisl) B CTPYKType 00pa3oBaTe/IbHOMH NPOrpaMMbl.

JuctummHa « CoBpeMEHHBIE BBIUMCIUTEIbHBIE AITOPUTMBI» OTHOCHUTCA K BapHaTHBHOU
yactu TmpodeccuoHanbHoro mukia brokal "ucnummuael (Momynu)" y4ueOHOro TUTaHA
(b1.B.IB). JI1st yCHENIHOTO OCBOCHHUS AUCIUILIMHBI 00YYAIOIIUICS JOIDKEH BIaeTh 3HAHHMIMH,
YMEHUSIMU W HaBblkamu 10 miporpamme aucuuruindH b1.0.20 «Jluneitnas anrebpa», 51.0.23
«Indpdepennmansusie ypaBHeHus», b1.0.14 «TexHonorus nporpaMMupoBaHus U paboTa Ha
AIIEKTPOHHO-BRMHCIUTENHHON MamiHe (DBM)», B1.0.13 «UnciaeHHbIE METOIBI.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y
00yJarONUXCsl CICTYIONTUX KOMITETEHITNN

KO}] N HAUMEHOBAHWE NHANKATOPA JOCTHXKCHUA PeSyJ’IBTaTH O6quHI/I${ IO AUCLIUMIIIIMHE
KOMIICTCHIIMHU

IIK-4 Cnocofen pa3padaTbiBaTh NPOrpaMMHOe o0ecreveHHe /UISl PellleHus] MPUKJIAAHBIX 32124 B cepe
npoeccHOHAIBHOI 1eATeJTbHOCTH

IIK-4.4. OpwueHtupyercsi B  COBPEMEHHBIX | 3HAET OCHOBHBIE KOHIICTIIMH Pa3pabOTKH BBIYUCIHTEIHHBIX
aNropuTMax KOMIIBIOTEPHOW MaTeMaTUKH U | MpOrpaMM W TPHUJIOKEHHUS, a TaKKe OCHOBHBIE TNPUEMBI

UMeeT  TPAKTUUECKHH  OmBIT  pa3pabOoTKH | IPOTpaMMHUPOBAHHUS Ha OCHOBE 00BEKTHO-
MPOTPAMMHBIX MOJYyJIell Ha OCHOBE MEXaHHKO- | OPHEHTHPOBAHHBIX TEXHOJOTHH s  KOMITBIOTEPHOTO
MaTeMaTHYECKUX Mojieneit MOJICIMPOBAHMS [IPY PEIICHUH NPHKJIAIHBIX 33134,

YMmeeT peann3oBaTh KOMIBIOTEPHBIE ANTOPUTMBI HEpapXueit
O0BEKTOB A peaJM3alliil  alTOPUTMOB  PEIICHUS
YHCJICHHBIX 3aJad MaTeMaTH4ecKol (U3NKH M WHXKEHEPUH,
NPOBOIUTH AaHAIU3 TPOU3BOAUTENLHOCTH MpPOrpaMM U
aHaJIu3 Pe3yNbTaToOB pacyera.

Brianeer HaBbIKaMM INPOTPaMMHPOBAHMS M pa3pabOTKU
9QQEKTUBHBIX  MEPapXMUYECKUX  ITOPUTMOB,  aHaM3a




KOZI 1 HAUMCHOBAHUEC UHAUKATOPA JOCTHIKCHUS Pe?)yJ'II)TaTLI 06yquI/I${ 0 AUCHUILIIINHC
KOMIICTCHIIMHN

CTPYKTYPBI BBIYHCIUTEIBHBIX aJITOPUTMOB, CBSI3IMH MEXIY
3a7a4aMi U TPOMEKYTOYHBIMH METOaMH KOMIIBIOTEPHOTO
MIPOEKTA.

PesynbraTel 00ydeHHs IO JUCLMILIMHE JOCTUTAIOTCA B PaMKax OCYIIECTBIEHHs BCEX
BUJOB KOHTaKTHOH U CaMOCTOSATENBbHOW paboThl 0Oydyarommuxcsi B COOTBETCTBUU C
YTBEPKJICHHBIM Y4E€OHBIM IIJIAHOM.

Wuaukatopel  JOCTHKEHUS KOMIIETEHLMH  CUMTAOTCA  C(HOPMHUPOBAHHBIMHU  IPU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTATOB O0YUYEHHUS.

2. CTpyKTypa U copepKaHue TUCHHILTHHBI
2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

OOmmiasi TpyJOEMKOCTh NUCIMIUIMHBI COCTABJISICT 2 3a4eTHBIX eauHul (72 daca), uX
pacnpeienieHle o BUIaM padoT MPECTABICHO B Ta0JIMIIe

Bunsr padot Bcero ®dopma o0yueHus
4acoB OYHO- 3a049Hast
OuHasi
3a04yHast
7 _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(gackr) (uachl) (gachl) (gacsl)
KonTakTHasi paboTa, B TOM 4Hce: 22,2 22,2
AyauTopHble 3aHATHS (BCEro): 18 18
3aHSTHS JISKIIMOHHOTO THIIA - -
nabopaTopHbIE 3aHITHUS 18 18
HWuasi koHTaKkTHas pa6oTa: 472 4,2
KoHTpois camocToaTensHOM paboTh
4 4

(KCP)
ITpomesxytounas arrecrars (MKP) 0,2 0,2
S:::IOe(;TOHTeJIBHaﬂ padora, B TOM 498 498
Koumponavnas paboma 12 12
Camocmosmenvhoe u3yueHue pazoenos,
CAMON0020MosKA (npopabomxka u
nosmopenue JNeKYuOHHO20 MAamepuald u
mMamepuana — Y4eOHUKO8 U V4eOHbIX 37,8 37,8
nocobutl, n0020MoeKa K 1a60pamopHuim u
NPAKMUYECKUM 3aHAMUAM, KOLLOKEUYMAM
um.9.)
TloaroroBka K TeKyieMy KOHTPOJIO - -
KonTtpoas: _ -
TloaroroBka K sK3amMeHy _ _
Oomas yac. 72 72
TPYAOEMKOCTh B TOM YHCJIe

KOHTAKTHAs 22,2 22,2

padora

3a4. e/l 2 2

2.2 Conepxxanue Q¥ CHUILTHHBI

Pacrnipenenenre BuoB yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pasensr (TeMbl) AUCIUIUTMHBL, H3y4aeMble B 7 cemectpe (ounas hopma obyuenust)



KonnuecTBo yacos
Bueayaut
AynutopHas A
No HammeHnoBanwme pazaenos (Tem) opHas
Bcero pabota

pabora

JI 13 JIP CPC

1 MerTomp! pa3paboTku 3P PEKTHBHBIX BBICOKOTPOU3BOIUTEIBHBIX 4 12
' KOMIIBIOTEPHBIX AJITOPUTMOB U MAPAJUICTHHBIC BEIUHUCICHHS
OCHOBBI MHOTOIIOTOYHOT'O 1 MHOT'03aIa9HOTO

2. 8 23
nporpamMmupoBanus, cpenctsa OpenMP, MPI u Cuda

3 Pa3paboTka KOMIBIOTEPHBIX MOJIENICH W aNTOPUTMOB IS 4 84

' pelICHUs PUKJIATHBIX 33134 !

4, AHanu3 3¢GEKTUBHOCTH U BEIYHCICHHBIN 3KCTICPUMEHT 2 6,4
HUTOI'O no pazdenam oucyuniumul 67,8 18 49,8
KonTpoas camocTosrensHoM padoTsl (KCP) 4
IIpomexyTounas arrectanus (MKP) 0,2
[ToAroTOBKA K TEKyIIeMY KOHTPOIO —

O06mas TpyJ0eMKOCTb O JUCIMILTHHE 12

[Tpumeuanue: JI — nekmuu, 13 — mpaktuyeckue 3anstus / cemuHapbl, JIP — mabopaTopHbie
3anatus, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIIINHBI
2.3.1 3ausaTHd JeKIMOHHOr0 THIIA
3aHATHA JEKIIMOHHOTO THIA HE MPEyCMOTPEHBI Y4EOHBIM IIIAHOM

2.3.2 3aHATHSA CEMHUHAPCKOI0 THNA (IPAKTHYeCKHe / CEeMMHAPCKHE 3aHATHA/
JlabopaTtopHbie padoThl)

HaumenoBanue pa3nena

dopMa TeKy1IEero

Ne Temaruka 3aHsTU/pa3dop
(Temsr) KOHTPOJIA
1. Yckopenne, 3(Q(EeKTHBHOCTh TMapauIeIBHON TPOTPAMMEL, PI'3
Mertobl pa3paboTkn
S hEKTHBHBIX 3akOHBl Ampana. PaspaboTka mapamienbHBIX NPOTpaMM Ha
OCHOBE JEKOMIIO3MIMM JaHHBIX. @DyHKIWOHAJIbHAS W
BBICOKOTIPON3BOJUTEIILHBIX .
COMIILIOTEDHEIX KOHBelepHast pekommozuius. ['padosbie Monenu anropurma,
Ao HTMOI; " napajuiesibHast popma rpada anropurma. PacrapamiennBanue
p UTEPAIIOHHBIX ITOPUTMOB. PacnapannenuBanue
napaesibHbIe
PEKYPCHBHBIX aJTOPUTMOB U PEIICHUE 3a]a4ud OaJaHCHPOBKU
BBIYUCIICHHS
Harpy3KH.
2. Pa3zpaboTka MHOrONOTOYHBIX MPOTPaMM Uil pELICHUs PI'3
HEKOTOPBIX 3a/1a4 JMHEHHOW anreOpbl (CI0KEHHE BEKTOPOB,
CKalsipHOe  yMHOXeHue).  Pa3paboTka  mapamienbHON
OCHOBBI MHOT'OITIOTOYHOTO
MPOTPaMMbI  JUII  BBICOKOIIPOU3BOAMTENBHOTO  YMHOXKEHUS
¥ MHOT033/Ia4HOTO N
MaTpHIl Ha CHCTeMaX C oO0Imiel mamsaTeio. Pemenue 60abpmux
MPOTrpaMMHUPOBAHUS, . "
CUCTEM JIMHEHHBIX ypaBHEHUN Ha BBICOKONPOU3BOAUTENBHBIX
cpeancrsa OpenMP, MPI u N
Cuda BBIYHMCIINTEIBHBIX CHCTEMax C OOIIeH MaMATHIO CPeACTBaMHU
OpenMP. Cpencrtea TporpaMMHpPOBaHHS — KJIACTEPOB U
BBIYMCIINTENbHBIX ceTeil. [Iporpammusiii uaTepdeiic MPI n
caryx6s1 MPICH
3. |Paspabotka PazpaboTka IIPOrpaMM BBICOKOIIPOU3BOJUTEIIbHBIX PI3
KOMIIBIOTEPHBIX MOJEJIEN U |BBIYMCIECHUN JUIsl PELIEHUS YUCIICHHBIX 3aJad JIMHEHHOH
ITOPUTMOB I PEUICHUs |anreOpbl Ha CHCTEMax C PaclpeieieHHOW MaMSThHIO.
MPUKJIAIHBIX 32719 [MapannenpHBle TpOTPaMMBl  JJISI  PEIICHUS  PAa3TUIHBIX
YHUCICHHBIX 3a7ad (MHTETpHpOBaHME (GYHKIHH, peIIeHHE
HEIMHEWHBIX ypaBHeHHWH, pemeHne auddepeHnmnambHpIX
ypaBHEHH)
4. |AHanmm3 3¢ (eKTUBHOCTH U |AHAIN3 YCKOpPeHHA W 3(PGEKTHBHOCTH. BrruncnnTensHbe PI'3
BBIUUCIICHHBII SKCHEPUMEHTHI.
SKCHEPUMEHT

3ammra nmaboparopro padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcoBoit
pabotel (KP), pacuerHo-rpadmueckoro 3amanusi (PI'3), manmcanme pedepara (P), scce (D),
komutokBuyM (K), rectupoBanue (T) u BeimorHEeHUE KOHTPOIBHOM padoTsl (KP).




[Ipu m3ydeHUn AMCHUIUTMHBI TPUMEHSETCS AIEKTPOHHOE 00ydeHue (mpoektop u DBM),
JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IPOeKTOB)
KypcoBsie paboThI He TPEIyCMOTPEHBI yUEOHBIM IIJIAHOM.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHHs JJIs1 CAMOCTOATENIbHON padoThI
00y4yaIuXxcs Mo JUCHUILINHE (MOYJII0)

Ne Bung CPC

[epedyenp yueOHO-METOAMIECKOTO OOECTICUEHHUS TUCIIUILIHHEI 10
BEITIOJTHEHUIO CAMOCTOATENEHON PabOTHI

1 IIpopaboTka 1 moBTOpEHNE
JEKIIMOHHOTO MaTepHana u
Marepuala yueOHHKOB U
Y4eOHBIX TOCOOHI

Onnatin-xypc ~ «Bsedenue 6  napaiieibHoe — NPOSPAMMUPOBAHUE — C
ucnonvsosanuem OpenMP u MPly. — Hayuonanvnviii ucciedosamenvckuil
Tomcku 20Ccy0apcmeenHulil yHUGepcumen. - URL:
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 |IloaroToBka K 1a00paTOPHBIM
3aHATHAM

Memoouueckue ykasanusi no  6bINOJHEHU0  1abopamopHulx — pabom,
ymeepoicoenHvle Ha 3acedanuu Kageopvl meopuu QyHkyuil paxyrvmema
mamemamuxu u komneromepuvix Hayk @IBOY BO «KyoI'Y», npomokon Ne7
om 18.04.2019 2.

3 | loaroToBka K KOJJIOKBHYMY

Memoouueckue  ykasanusi no  6bINOIHEHUIO  1AOOPAMOPHLIX — pabom,
ymeepacoennvie Ha 3acedanuu Cosema IKOHOMUUECKO20 @aKynbmema
@I'BOY BO «Ky6I'V», npomokon Ne8 om 29.06.2017 2. Pexcum docmyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

4 BrimonaeHme pacyeTHO-
rpadUueCKuX 3a1aHuil u
KOHTPOJIBHBIX PaboT

Memooduueckue ykazanusi N0 8bINOIHEHUIO PACYEMHO-2PAPUYECKUX 3a0aHUll,
ymeeporcoennvie na 3acedanuu Cosema IKOHOMUYECKO20 paxyibmema
@I'BOY BO «KyoI'YVy, npomokon Ne§ om 29.06.2017 2. Pescum docmyna:

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

VY4eOHO-METOANYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHON pPabOThl 0OydYarolUXCs U3

YHCiIa HHBAIK/IOB U JIUL C OTPAaHUYEHHBIMHU BO3MOXKHOCTSAMHU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbS U BOCIIPUATHS HH(POpPMALIUU:

JUid nu1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B 1eyatHo (opme Ha si3bike bpaiins.

JIjig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOI O TOKYMEHTA.
JUnist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,
— B ¢popMe ayauodaiina.
JlaHHBIN TIepeueHb MOXET ObIThb KOHKPETH3HMPOBAH B 3aBUCUMOCTH OT KOHTHHICHTa

oOydJaronuxcs.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHUH IMCHUILIHHBI

(Mmomyuis)
B xome wu3ydeHus

JTUCIUTIIMHB  TIPEIYCMOTPEHO  HCIOJB30BAHUE  CIICTYIONIUX

06p&30BaTeJ'IbHBIX TEXHOJIOTHUH: JICKOUH, NPAKTUYCCKHUC 3aHATUSA, NOATOTOBKA IMHCbMCHHBIX
AHAJTMTHIECKUX pabOT, CaMOCTOSITEIbHAs paboTa CTY/ICHTOB.
KoMnereHTHOCTHBIH noaxoa B paMKax MpernoaaBaHUs JUCHHUIIIMHBI PCATIU3YCTCIA 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

UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOMUK,
pa3bopa KOHKPETHBIX CUTYAIMi{) B COYUETaHUH C BHEAYAUTOPHON pabOTOM.

NHbopMallMOHHbIE  TEXHOJOIMM, IPUMEHAEMbIE MNP  U3YYEHUM AUCLUIUINHBL
UCTOJIb30BaHUE  HMH(OPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B WH(OPMALHMOHHO-
TEJIEeKOMMYHUKALIMOHHOU ceTh MIHTepHeT.

AnantuBHbIe 00pa30BaTEbHBIC TEXHOJIOTUH, IPUMEHSIEMBIC TIPU U3yYEHHH JUCIUTUIMHBI
— Uil JIMII C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3I0POBbsl IPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTallU! C UCIOJIb30BAHUEM JIEKTPOHHOM IIOYTHI.

4. OueHoYHbIe CpeACTBA JIS TEKYHIer0o KOHTPOJSI YCINEeBAEMOCTH M TPOMEKYTOUYHOM
aTTecTalu

OneHouHble CpeAcTBa IpelHa3HAuYeHbl /JIsi KOHTPOJS M OLIEHKH 00pa3oBaTelbHBIX
JOCTHXKCHUI OO0yYaroIIMXCcs, OCBOMBIIUX MPOrpaMmy y4eOHOW nucuuruiuHbl «CospemeHHble
KOMNbIOMeEpHble Al20PUMMbLY.

OreHOYHBIE CPEACTBA BKIIIOYAET KOHTPOJIbHBIC MATE€pUabl JIsl MPOBEJACHUS TEKYIero
KOHTPoOJIA B (GopMe mecmosbiXx 3a0aHull, pa3HOYPOBHEBbIX 3A0AHUL, OMYemos Nno
UHOUBUOYANLHBIM U pACYemHO-epaduieckum 3a0aHusimM W TPOMEKYTOYHOH aTTecTalMH B

dbopMe BOIPOCOB U 33/IaHUM K 3aUeTYy.

CTpyKTypa OLICHOYHBIX CPEACTB JAJIsl TEKYIIeil U MPOMEKYTOUHOM aTTeCTANNU

Kox n HanmeHOBaHUE HamMmeHOBaHME OIEHOYHOTO CPENICTBA
Ne PesynbraTel 00ydeHUs
WHINKaTOpa . [IpomexyTounas
/T (B cootBeTcTBHH C 1I. 1.4) Texymui KOHTPOJIb
(B cooTBeTcTBHH C 1I. 1.4) aTTeCTalUs
3Haet OCHOBHBIE | PI'3 Nel Bonpoc na
[1K-4.4, Opuenmupyemcs KOHIICTIIUH  Pa3paboOTKH 3aueme
& coapeMeHHbIX BEIYUCITUTEIHHBIX 1-10
MIPOTpamMM U TIPHIIOKEHUS,
o | e ocnome
TPUEMBI
. Mamemamuku u umeem HEOI‘p&MMHpOBaHI/Iﬂ a
npakmu4eckuti onbim OCHOBE OGBEKTHO-
paspaGomku OPHUCHTUPOBAHHBIX
npozpamMmHuIx Modyaeii TeXHOTOHi ot
Ha 0CHO8E MEXAHUKO- KOMITBIOTEPHOTO
Mamemamu4eckux MOJIETHPOBAHHS! npu
Modenel pelreHnH TIPUKIIATHBIX
3a1ad.
[IK-4.4. Opuenmupyemes Ymeer peamusoBats | P13 Ne2? Bonpoc na
8 COBPEMEHHbIX KOMIIBIOTCPHEIC . 3aueme
arcopummax QITOPUTMBI  Hepapxuen 10-22
. 00BEKTOB IS peann3auu
MamemMamuxu u umeem AITOPUTMOB PCIICHIA
2 npakmuyeckuii Onvim AMCICHHBIX . sajad
paspabomxu MaTeMaTHIeCKOH (pH3UKH
NPOSPAMMHBIX MOOYIell ¥ MHKCHEPHH, TPOBOLHTE
Ha OCHOBE MEXAHUKO- anams
AT ALK TIPOU3BOIUTEIBHOCTH
odenei mporpaMMm W aHaIH3
pe3yJIbTaToOB pacyeTa.
1K-4.4. Opuenmupyemcs | Bnaneer HaBbIKamMu | PI3 Ne3 Bonpoc na
8 COBpEeMEHHbIX HNpOorpaMMUpPOBaHHUsA u 3aueme
asnzopummax paspaboTku 22-33
3 KOMNhblomepHoU ddexTHBHBIX
Mamemamuku u umeem | HEPAPXUICCKUX
npakmu4eckuti onbim AJIFOPUTMOB, aHaJIM3a
paspabomxu CTPYKTYpbl
npoepammibix modyeii | BPITHCIHTEIBHBIX




Hd OCHOB€E MEXAHUKO- AJIrOPUTMOB, CBA3sIMHA

Mamemamu4ecKux MEXIy  3agadyamMu = |
Modesell MIPOMEKYTOYHBIMHU
METOJIaMU

KOMIBHOTECPHOT'O ITPOCKTA.

TunoBbie KOHTPOJIbHBbIE 32IaHUS] UJIH HHbIE MATEPHUAJIbI, HE00X0IMMBbIE J1JI51 OLEHKH

3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSITeJIbHOCTH, XaPpAKTEPU3YIOIIHUX ITATbI
(opMupoBaHus KOMIIeTEHIINI B MpoLecce 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl
Ilpumepnbwlii nepeuens 60npocos u 3a0anuil

Pacuemno-epagpuueckan paboma
Paspabomame napannenvuvie npoepammsl 01 cucmem ¢ odbugell u pacnpeoeieHHol
nAMsAmMsio OJisl peueHust Ciedyrouux 3a0ay.

1. Vmnoowcenue mampuy 6orvuux pazmeprHocmeti paziudHbiMu CHOCOOAMU: CMPOKA HA
cmonbey, 6104HOe yMHOdICEHUE, Obicmpoe yMmHodceHue. CPpasHums npou3800ument.
APOSPAMMBL OJI51 MAMPUY PA3HO20 PA3MEPA U NPU PAZHOM KOJIUYeCmee paboyux npoyeccos.

2. Ymnooicenue paszpesicénnvix mampuy. Mampuya Xxpanumcs HeHy1e8blMuU 31eMeHmamu
cmpoxu. CpagHums npouzso0umeinb npocpammsl 0l MAmpuy pasHo2o pamepa u npu
PA3HOM KOuuecmeae pabouux npoyeccos.

3.1lycmb Oana paspesicéHnas mampuya, NpeoCmAasienHas HeHYIe8bLMU dleMeHmamu
cmpoxu. Haiimu mpancnonuposannyro  mampuyy. CpagHums  npouzsso0UmenbHOCHb
APOSPAMMYL OJI51 MAMPUY PA3HO20 PA3MEPA U NPU PAZHOM KOJIUdecmeae padouux npoyeccos.
4. Peanuzosams napaiiesivtvlil aieopumm peulerus O10UHbIX CUCEM YPAGHEeHULL.

5. Peanuzoeamsv napanienvhblil aie0pUmm peuleHus CUCmeM YPagHeHUll IeHmMoYH020 MUnd.

6.Peanuzoeams napaiienvHulll  AICOPUMM  HAXONCOEHUSL 6CeX Hylell 3A0aHHOU Ha
HEeKOmMopom unmepeaie yHKyuu.

7.Pewenue CJIIAY memooom uckniouenuii Iaycca. Cpagnumev npousso0umenbHoOCms
APOSPAMMbL OISl CUCHEM PA3HO20 PA3Mepd U NPU PAZHOM KOIudecmeae padouux npoyeccos.

8. Buinonnums LU-paznoocenue mampuywl. [lposepumsv KOppekmuocms bluucieHull, m. e.,
umo LU = A. 30eco L — Hudicnas mpeyeonvHas mampuya, U — 6epXHss mpeyoibHas
mampuya. Cpaguums npou3sO0UMeNbHOCHb NPOSPAMMbL O MAMPUY PA3HO20 pasmepd U
npU pasHoM KOIuYecmee pabouux npoyeccos.

9.3a0aua annpoxcumayuu unmezpana Henpepulénol ynxkyuu f(x) na unmepesane [a, bj.

10. IlapannenvHulii aneopumm noucka 8 Heynopsao0OYeHHOM MAccuse.

11. Ilouck 6 ynopsioouennom maccuse.

12. Pewenue 3a0auu onmumuzayuu Memooom Hauckopeuuie2o cnycka.

13.Ilpomooenuposame Osudicenue wapos Ha OUNLAPOHOM cmoie. 3a0amv HAYAIbHblE
NOJLOJNCEHUSL U CKOPOCMU 8CEX ULAPOB, CUUMAS O8UNCEHUEe UOEaTbHbIM, Oe3 MpeHUs.

14. Pewuumsv  ypasnenue Jlannaca (3nnunmuueckoe ouggepenyuanivHoe ypagueHue 6
YACMHBIX NPOU3BOOHBIX) Memooom Arodu. H3zeecmmuvl 3HaueHUs 6 MOYKAX HA cpanuye,
HYHCHO ANNPOKCUMUPOBAY pPeueHUe 80 6HYMPEHHUX Mo4Kax obracmu, noKpwle 001acmb
PABHOMEPHOU CEMKOU MoyeK (cemoyHvle gpluucienus). B memooe Axobu nosoe 3nauenue 6
KAxNcOOU mouKe Cemku pasHo CpeoOHeMy Om npeodvblOyuux 3HaA4eHull eé coceOHux mouex (4
mouku). Buvluucnenus GulNOIHAIOMCA NO OOCMUNCEHUI0 3A0AHHOU MOYHOCMU (Pa3HUuya
MedicOy mexywell u npedvloywel umepayueti).

15. Pewuumov  ypasunenue Jlannaca (annunmuueckoe ouggepenyuanivioe ypasHenue 8
YACMHBIX NPOU3BOOHBLIX) NPU NOMOWU Memood NOCIe008AMENbHOU C8ePXPeNaKcayul no
cxeme «KpacHoe-uépHoey». HM36ecmHbl  3HAUYEHUs 6 MOYKAX HA 2paHuye, HYHICHO
AnnpoOKCUMUPOBAMb  peuleHue 60 GHYMPEHHUX mMouKax obnacmu, HNOKpulE 001acmy
PABHOMEPHOU CEemKOU mMoueK (cemounvle ebluucienus). Buluucnenus ewvinoansiomcs no
00CMUMNCEHUIO  3A0AHHOU  MOYHOCMU  (DA3HUYA MexcOy meKyujel U npeodvloyuell
umepayueii). Mcnonv306amov aneopumm nyabCayuu.




16. Pewenue 3a0ayu Kowu: a,(x)y"'+a,(X)y'+a,(xX) =0; y(0)=vy,, y'(0) =y,
17. Pewenue 08ymepnoil Kpaesou 3adauu Oas. HEOOHOPOOH020 YypasHeHnus Jlannaca
Au = f(X,Y)

MEMOIOM KOHeUHbIX pasnocmei 6 oonacmu Q- ) || (X)‘ o = (X)

18.3a0aua svioenenue obnacmeii uzoopasicenus. Ilpeocmasums uzoopadicenue mampuyet
yucen, onpeoenarowux yeem nuxcens. Onpederums KOaUuecmseo ooaacmeu, COCMAGIAOUWUX
u306padicenue, UCNOAb3YS AICOPUMM NYIbCAYUL OISl MENCHPOYECCOPHO20 83AUMOOCCTNEUSL.
Hea nuxcensi npumaonexcam o0OHOU 00OAACMU, €CAU OHU AGIAIMCA COCEOAMU NO
2OpUBOHMANU UMY 6epmMuKanu. s peweHus 3a0aqu MONCHO UCHONb308ANb MAMPUYY
Memok obnacmeil, HA3HAYA MEMKe MAKCUMANbHOE 3HAYEeHUe CPedUu coceoell.

19. 3aoaua cenascusanus uzobpascenus. Ilpedcmasums uzobpadicenue mampuyerl 4ucei,
onpeoensouux yeem nuxcens (I — ecmov ysem, 0 — nem). Hyoicno yopame «nuxuy u
«3a3Y0pUHbLY, 3aMEeMHUMb 8Ce CEeNible NUKCEeIU, Y KOMOpblX KaKk MuHumym d cocedell He
oceewenvl, Mo Jice coeramv U OaA MEMHLIX nukcenell. Hcnonvzosams ancopumm
nyrocayuu. Paccmompemv 3a0auy 05 pasHelx u300padiceHull, pasHO20 KOAUHeCmEd
npoyeccopos, yucia d.

20. Haxoorcoenue npocmulx yucen <n pewemom Ipamocghena. HUcnonvzoeamv KoHeellep
npoyecco8-huibmpos, Kaxcovlil noayyaem NOMoK yucel om coceoa cieéd u omnpaegisem
nomok cocedy cnpasa (nocieoHuil — nepeomy). llepsoe uucno, nonyuennoe guiompom,
b6y0em npocmulm; omcwliaem cocedy ducia, e Kpammuvie nepgomy. Koney cnucka morcro
OMCAEAHCUBAMb CREYUATbHBIM MAPKEPOM, KO20d NPpoyecc 3asepuiaen pabomy.
21.I'enepayuss npocmvix uyucen <n ¢ nomowwlo nopmeens 3aoay. Hcnonvsyemcs
aneopumm  «ynpasngiowuti-paboyuey. Ynpasnarowui nepedaém pabouum npoyeccam
yucna, Kawouoamsl 6 npocmvie (Hanpumep, 5, 7, 9, ...). Pabouue npoyeccvt umerom
HAYAIbHbIL MACCU8 Npocmulx uucel (2, 3), npocmole yucia, noiyueHHoe npocmovle Yucia
nepeoaomcs Ynpasisaiouemy, Komopbiil U MONCEem PAcCuliams Ux OCMAalbHbIM NPOYECCaM.
22. Hatimu xpamuativuue nymu medxcoy 6cemu Napamu 6ePUiUH HEnycmozo 636eUleHHO20
epagha, eciu 6 HEM Hem YUKIO8 OMPUYAMENbHOU CYMMAPHOU OAUHbBL, TUOO OOHAPYIHCUMD
Hanudue maxkux yuxkios. /[na peuwlenus 3a0adu UCNOIb308amb NAPAIEIbHYIO Peaiu3ayuio
aneopumma Pnotioa.

23./[na 838eulenH020 HeOPUEHMUPOBAHHO20 2pagha HaAumu e20 N000epeso, CoeOUuHsulee
6ce GepuuHbl U 001a0auee MUHUMATLHBIM CYMMAPHLIM 8ecoM pébep (MUHUMATbHOE
ocmoenoe Oepeso). [lna pewenus 3a0ayu UCNOIb308AMb NAPATIEIbHYIO Peaiu3ayuio
aneopumma Ilpuma.

24. Hatimu pasOueHue MHOMCeCmea 8epuiuH 3d0aHHO20 HeOpUeHMUPOBAHHO20 2pagha Ha
HenepeceKkaruuecs.

25. Peanuzoeamv napanienvhwiil aieopumm Oblcmpol COpmuposKu.

26. Peanuzoeamv napanienvhblil aneopumm cOpmupo8KU CIUsHUEM.

33‘IeTHO-3K3aMeHaHI/IOHHLIe MaTepuaJjbl AJIsA l'[pOMe)KyTO'-lHOﬁ aTTeCTalluH

(3x3ameH/3a4eT)

1)
2)
3)

4)

5)

[ToHsiTHE, OCHOBHBIE MPUHIIMITBI U 33/1a4H MApaIEIbHON 00pabOTKH JaHHBIX.
Apxurekrypa @on-HeliMana u nmapanenbHble KOMIBIOTEPHI.

Knaccugukaiuss MHOronpoueccopHbIX cucteM: Kinaccupukanus OiauHHa; CUIBHO U
c1ab0CBsI3aHHBIE MTPOLIECCOPHI; CUCTEMBI C pa3esseMoil U pacpeelIeHHON MaMAThIo,
KJIACTEPHI.

ITpon3BOUTENBHOCTD NAPAJIIIEBHBIX BEHIYUCIUTEIBHBIX CUCTEM: METOBI OLIEHKH (TECT
Linpack), enunbie uncnoBbie mapametrpbl Mflops u MIPS, nukoBas u peanbHas
IIPOU3BOIUTENBHOCTh KOMITBIOTEPOB.

OneHka mpou3BOIUTENILHOCTH MapalIeNIbHOM MPOrpaMMBbl: YCKOpeHHe, 3((HEeKTUBHOCTb.



6) 3axkoHbI AMaja U €ro CIeACTBHS.

7) Kiaccudukanust MeTo10B pacnapauieiuBanus: (yHKIMOHAIbHAS AITOPUTMUAYECKAs
JICKOMITO3HULIMS U IEKOMIIO3ULUS TaHHBIX.

8) KouBeiiepHblil cIOCOO OpraHU3alUy MapaIICIbHBIX BEIYUCICHUH.

9) I'pad anropurMa Kak KOMITAKTHasI apameTpudeckas popma mpecTaBiIeHusI
MH(POPMALIMOHHBIX CBs3€H B IporpamMme.

10) MudopmanmoHHast HE3aBUCUMOCTD OIEpaIiidi 1 BO3MOXKHOCTh UX MapaJlIeIbHOTO
UCIIOJIHEHUS.

11) ApycHo-napasuienbHas Gopma rpada airopuTma, BbICOTa, IIUpUHA, KaHoHHYecKas ST1D.

12) DkBUBaJICHTHBIC TPEOOPA30BAHUS TIPOTPAMM.

13) I'pachoBbie MOIETH AITOPUTMA JJIsl TMHEHHOTO KJlacca IMPOrpaMM: JIGKCHKOTpaduuecKuil
HOPSI0K; IPOCTHIE U 3JIEMEHTAPHBIE UTEPALIMOHHBIE aJITOPUTMBI;

14) [MocTaHOBKA 337241 TOCTPOCHHS Tpada aropuT™Ma U ONpe/IeICHIE TIOIMHOKECTB
HE3aBUCHMBIX ONEPALUi B UTEPALMOHHBIX aJITOPUTMaX.

15) 3aaua ONTUMAILHOTO OTOOPAKEHHUS TTAPAUICIIbHBIX IPOLIECCOB HA apXUTEKTYPY
MHOT'OIIPOLIECCOPHOM BBIUUCIUTEILHONW CHCTEMBI.

16) TexHosoruu napaieasHoro nporpammupoBanusi: MPI, OpenMP, cniennann3upoBaHHbIC
A3BIKU IPOTPAMMHUPOBAHMSL: JOCTOMHCTBA U HEJIOCTATKH, CBA3b C apXUTEKTYpOH
BBIYUCITUTEIILHON CHCTEMBI.

17) Ipouecc 1 NOTOK, HYHKIMHU [UIs CO3IAHUS U YIIPaBJICHUs mpolieccaMu U morokamu B OC
Windows.

18) Muoronoro4ynoe nporpammupoBanue. Interlocked-pyHKimu a1 aToMapHBIX ONepaiyi.
Kpurnyeckue cexum.

19) MHuoronoro4yHoe nporpamMmmupoBanre. CHHXPOHH3ALHUS IOTOKOB C MMOMOIIbIO 00BEKTOB spa
OC: cemaopbl, MBIOTEKCBI, MOHUTOPBI.

20) Crangapt OpenMP nporpaMMupoOBaHus CHCTEM ¢ 001l TaMaTho. JIUPEKTHBBI, OTIINH,
(GYHKLINU 1 IEpEMEHHBIE OKPYKEHUSI.

21) Mozenb namsitu OpenMP: OO1iue 1 T0KalIbHbIE TIEPEMEHHbIC

22) Crangapt OpenMP. [NapannenbHble UK, YIIPABICHUE paclipeIeIeHUEM UTEPaIluil MEeX Ty
HNOTOKaMH, PEIYKIIHUS.

23) [MapannenbHble CEKIUH, 3a/1a41 1 OapbepHas cuHxpoHu3anus B OpenMP.

24) MPICH u 3anyck Ha ucnoiaHenue MPI-niporpaMMbl Ha BEIYUCITUTEIBHBIX y3JIaX.

25) OyHKIMS MHULNHATH3AUK 1 3aBepiueHnss MPI-nporpammei.

26) MPI-dyHKInY ompeaeneH s Yucia MPoLecCoB U HOMEpa Mpoliecca B KOMMYHUKAIIMOHHOM
rpymre.

27) MPI-dyHkunu nepenadu 1 npueMa cooOIeHU I U TaHHBIX MEXIY MTPOLIECCAMU.

28) Paznnune mexay ¢pyukiusmMa MPI_Send u MPI_Isend.

29) Paznnune mexay ¢pyukiusmMa MPI_Send u MPI_Ssend.

30) Pazmunune mexny MPI-pynkmusvu MPI. RECV u MPL IRECV.

31) 3bnokupyrorire U HEOIOKUPYFOIIHe PYHKIIUU MPHEMa COOOIIIEHHUH.

32) KomnexktuBHast GyHKIMHA OapbepHOi cuHXpoHu3anus B MPI.

33) @ynxkuus xomwtekruBHoro oomena MPI Bcast, MPI Gather, MPI_Reduce.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHuUs!
Kpumepuu oyenusanus no sauemy:
«3aumeHo»: CmyoeHm enraoeem meopemudecKuMu 3HAHUAMU NO OAHHOMY pasoery, 3Haem
B0NPOCLL  OCHOBHO20 — Y4eOHO-NPOSPAMMHO20 Mamepuand, OOnycKkaem He3HaAYUmenNbHvle
owubKy;, cmyoewm ymeem OOOCHOBAHHO NPUMEHAMb U NPAGUILHO — Peanu308bleamy
cospeMmeHHble KOMNbIOMeEPHble anopummvl NPU peueHuu NPUKIAOHbIX 3a0a4; CNpaGUICs C
8bINOIHEHUEM 3A0AHU, NPE0YCMOMPEHHBIX NPOSPAMMOU OUCYUNIUHBL.



«HE 3AUMEHOY». MAmepuanl He YCE0eH UIU YCB0EH HACMUYHO, CMYOeHm 3ampyoHsemcs
peanuzosvieams 0aA308ble KOMNLIOMEPHLIE AICOPUMMbBL NPU peuleHuUu NPUKIAOHbIX 3a0ad,
00BOJILHO  02PAHUHEHHBIL 00beM BbINOJHEHHBIX 3A0AHULl, NPEOVCMOMPEHHLIX NPOSPAMMOLL
OUCYUNTUHDL.

OneHouHbIC CpeACTBA JUIsi WHBAIWAOB M JIMI] C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM MX UHIAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHIAM M JIMIAM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH
3JI0POBbSI ITPEOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— P MPOBEICHUU MPOIICTYPhI OIICHUBAHKS PE3yJIbTATOB O0YYCHUS WHBAIHJIOB U JIUIL C
OTrPaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCS MCIIOJIh30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMU,

— TIpU HEOOXOAUMOCTH ISl 00YUArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
U WMHBAIWAOB TNPOIEAypa OICHHBAHUS pPE3yIbTaTOB OOYyYEHUS IO AMCHUIUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUs PE3yIbTaTOB OOyUYEHHS] WHBAIHMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbsSI 10 JTUCHHIUIMHE (MOIYJIIO) TPEAyCMAaTPUBACT IPEIOCTABICHHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSM WX 3J0POBbS M BOCIPUSTHS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJ1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBbITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHI'CHTA
oOyyJaronuxcs.

5. Ilepedennb y4yeOHOI JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOTHI

5.1. YueOHasi auteparypa

1 boraués, K. FO. OcHOBBI nmapasienbHOro nporpaMMupoBaHus: yueoHoe nocodue / K.
1O. Boraués. — 4-e¢ uzn. — Mocksa: Jlaboparopus 3Hanwmii, 2020. — 345 ¢. — ISBN 978-5-
00101-758-5. — TekcT: anekTpoHHbIH // JlaHb: 31MeKTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/135516

2. MansBko, A. A. IlapannensHoe mporpaMMHpOBaHUE Ha OCHOBe TexHosioruit OpenMP,
MPI, CUDA: yuebHOe mocoOue aisi akageMudeckoro OakamaBpuata / A. A. MamsBko. — 2-¢
u3a., uchp. u jgon. — Mocksa: M3zmarensctBo IOpaiit, 2018. — 115 c¢. — (Beicuee
obpaszoBanue). — ISBN 978-5-534-02916-1. — Tekcrt: anmekrponnstii // DbC FOpaiit [caidT]. —
URL: https://urait.ru/bcode/415311

3. Bammsnsk, B. E. Yucnennsie Meronbl. OCHOBBI HAYYHBIX BBIYHCICHHUN: YYCOHHK U

MPAKTUKYM JUIsS akageMudeckoro 6akanaBpuata / B. E. 3anusnsk. — 2-e u3zf., nepepad. u J01I.
— Mocksa: U3narensctBo Opaiit, 2018. — 356 c¢. — (bakanaBp. AkagemMuueckuii Kypc). —
ISBN 978-5-534-02714-3. — Tekct: snektponnbii // DBC HOpaiit [caiiT]. — URL:

https://urait.ru/bcode/412710

5.2. Ilepuoauyeckas Jureparypa
1. Kypnan "BelunicnuTenbHas MEXaHuKa CIUIOLIHBIX cpen”
http://www?2.icmm.ru/journal/



https://e.lanbook.com/book/135516
https://urait.ru/bcode/415311
https://urait.ru/bcode/412710
http://www2.icmm.ru/journal/

2. Ba3wl manubeix kommanun «ct Berox» http://dlib.eastview.com

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJEe COBpeMeHHble TpodeccHOHATbHBbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbie cucteMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJINOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuans! nuznarensctea Wiley https://onlinelibrary.wiley.com/

Hayunas snexrponHas 6udnauoreka (HOB) http://www.elibrary.ru/

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

YuuBepcuterckas nHpopmaimonnas cucrema POCCHUS  http://uisrussia.msu.ru

NogkMowpdhE

NudopmanuoHHble CIPABOYHBIE CHCTEMBbI:
1. KoucynbranT [Lntoc - cripaBouHas mpaBoBasi cucTeMa (JJOCTYII 1O JIOKaJIbHOM CETH ¢
KOMITBIOTEPOB OMOIMOTEKH )

Pecypcsl cBOGOIHOTO T0CTyNA:

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

2. Kypcsl Benymux By3oB Poccun™ http://www.openedu.ru/;

3. Hudopmanmonnas cucrema "EnuHOe OKHO 10cTyma K 00pa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

4. OwunaitH-Kypchl M cepTH(UKaTHI OT BeAyIIUX By30B Mupa https://ru.coursera.org/.

5. Poccniickas cucremMa IPOYHOCTHOTO AHAJIW3a HA OCHOBE METOAA CHEKTPAIBHBIX
KoHe4HBIX teMenToB Fidesys http://www.cae-fidesys.com/ru/about/info

CoOcTBeHHBIC YJICKTPOHHBbIE 00pa3oBaTe/bHbIC H MH(OPMAaLMOHHBIE pecypehl

KyoI'Vy:

1. Cpena moaynapHOTO AuHamMuueckoro oOyueHwus http://moodle.kubsu.ru

2. ba3za y4eOHBIX MJIaHOB, y4eOHO-METOIUYECKUX KOMILIEKCOB, MMyOJIMKAIIUN 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadenpsl HH(HOPMALIMOHHBIX
oOpazoBaTenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'V http://docspace.kubsu.ru/

6. Meroguueckue ykKa3aHusi JJIs O0yYAaKIIMXCH IO OCBOCHHIO IMCUHUIIMHBI
(Mmomyuis)

— Obwue pekomeHOayuu NO CamocmosmenbHou pabome 00VUAOUWUXCAL.

Camocmosmenvuasa paboma 00y4AIOWUXCS  BLINOJIHAEMCA NO  3A0AHUI0 U NpU
MemoouyeckomM pyKogoocmee npenooasameis, HO 0e3 e20 HenocpeoCmeeHHO20 VUaACmusl.
Camocmosmenvuaa paboma noopasoensaemcs Ha CAMOCMOAMENbHYI0 pabomy HaA ayOumopHbix
3auAMUAX U HA B6HeayOUmopHylo camocmosmenvuyio padomy. CamocmosmenvHas paboma
obyyalowuxcs 6Kaoyaem Kak NOJIHOCMbIO CAMOCMOAMENbHOE O0CB80eHUe OMOeNbHbIX MeM
(pazoenos) oucyuniumvl, mMax u nNpopabomxKy mem (pazoenos), 0CBAUBAEMbIX B0 BPeMs
ayoumopHou pabomvl. Bo epemsa camocmosmenvHou pabomuvl odyuarowuecs yumarom u
KOHCNeKmupyrom y4eOHyl0, HAVUHYIO U CHPABOYHYIO JUMEpamypy, 6blNOIHAIOM 3a0aHUs,


http://dlib.eastview.com/
https://urait.ru/
http://www.biblioclub.ru/
https://e.lanbook.com/
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HANpasieHHvle HA 3aKpenjienue 3HAHULL U OmpadomKy YMeHUll U HABbIKO8, 20MOGAMCS K
meKywemy u npomesHCymo4HoMy KOHMPOIO N0 OUCYUNTUHE.

Opeanusayus ~ camoCmosmenvHou  pabomovl  0OYYAIOWUXCA — PeSNAMEHMUPYEmcs
HOPMAMUBHbIMU ~ OOKYMEHmMamu, y4eOHO-MemoouyecKkol aumepamypou U 91eKmpOHHbIMU
00paA3068aMeENbHLIMU PECYPCAMU, GKIOUASL:

Ilopadox opeanuzayuu u ocywecmeieHuss 00pa308amenIbHOU  0esimeIbHOCMU 1O
00paA308aMENbHLIM  NPOCPAMMAM  BbICUE20 00pPA306aHUL — NPOSPAMMAM Oaxaiaspuama,
npocpamMmam  Cneyuaiumemd, NpoOSPAMMAM — MASUCPAmMypul — (YMEepHCOeH — NpUKa3om
Munucmepcmea obpazosanus u Hayku Poccutickou @edepayuu om 5 anpens 2017 2o0a Ne301).

Hucomo Munucmepcmea obpazosanus Poccutickoii @edepayuu Nel4-55-996un/15 om
27 nosiopa 2002 2. "Ob6 akmusuzayuu camocmosamenbHou pabomol CmyO0eHmo8 8blCULUX YHUeOHbIX
3a6edenuii”.

Tlonoocenue o camocmosmenvroll pabome cmyoenmos (ymeepicoeno npuxazom Ne 272
KyoI'Y om 03 mapma 2016 2.).

B ocBoenun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAYCHHE HMEeT WHAMBHAyallbHas ydeOHas pabora (KOHCYJIbTAIlUHM) —
JIOTIOIHUTEIbHOE PAa3bsICHEHHE yUeOHOr0 MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoOM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allii O0yUeHUS W YCTAaHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM U OOy4arolmMMCs HWHBAIMIOM WJIA JIMIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTepI/IaJIbHO-TeXHH'leCKOC o0ecnedyeHue Mo AMCHHUILTIMHE (MOIlyJ'[lO)

OCHAaIIEHHOCTH CIIENHUAIBHBIX
HOMEIEHU

HaumMenoBanue crieliuaabHBIX
IIOMEIEHU

prequbﬂﬂﬂeHSHOHHOFO
IIpOorpaMMHOTO obecneueHus

YuebOHble ayUTOPUHU IS
MIPOBEICHUS 3aHATHI JIEKIIHOHHOTO
THIIA

VYuebOHble ayJIMUTOPUA st | Mebenb: yueOHast MmeOelnb Microsoft Windows
MPOBEICHUS sansituii | Texaudeckue cpencta obyuenus: | Microsoft Office Professional Plus
CEMHHAPCKOI0 THMa, TPYyNHoBbIX U | KoMnbroTeps Fortran, C++, C#
WH/IMBUIYATbHBIX ~ KOHCYJBTAIIHIA, MatLab
TEKyILero KOHTPOJIS "
MIPOMEKYTOYHOM aTTecTalluK

Jia  caMocToATENbHOW  paboThl  OOyyarouMxcs MPeAyCMOTPEHbl  MOMELICHMS,

YKOMITJIEKTOBAaHHBIE CHEIHMATN3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMITBIOTEPHON TEXHUKOMN C
BO3MOXHOCTBIO MOJKIIIOUEHUs K cetu «MHTepHEeT» M obecredeHneM JOoCTyna B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

HaumeHoBaHue noMeneHun aisa
CaMOCTOSATENIFHON PabOTHI
o0yJarommxcst

OCHAIIEHHOCTD ITOMEIEHUI TS
CaMOCTOSTENTFHON pabOTHI
00yJarOIUXCsI

ITepeueHb AUIIEH3MOHHOTO
MIPOTrPaMMHOTO 00eCTIeUeHHST

ITomemenue uisi CaMOCTOSITEIbHON
paboThI 00yYarOIUXCs (YUTATBHBII
3ai Hay4uHo# 6ubnmoTexu)

Mebenn: yaebHas mebeib
KoMmmekr  cnenuanuzupoBaHHON
MeOesH: KOMITBIOTEPHBIC CTOJBI
O6opynoBanue: KOMIBIOTEepHAS
TEXHWKa C TMOAKIIOYCHHEM K
nH(popMaMOHHO-
KOMMYHHUKAIIHOHHOH
«/HTEpHETY W [OCTyIOM B
ANIEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNpHOH  OpraHHM3aludH,

CECTH




Be0O-KaMepbl, KOMMYHHUKALHOHHOE
o0opynoBanue, oOecCIeUHBAOIICE
JOCTYyl K  CETH  HHTCpHET
(mpoBoaHOE COEIMHEHHE u
OecrnpoBOfHOC  COCMUHEHHE 10

texaonorun Wi-Fi)

ITomernienne st caMOCTOSATEILHOM
paborer  oOywarommuxcs  (MC 6,
UC7)

MeOenb: yueOHas meOeb
KoMmmnekr cnenuanuzupoBaHHON
MeOeIi: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIBIOTEpPHAS
TEXHHKa C MOAKIIOYEHHEM K
HHPOPMALTMOHHO-
KOMMYHHUKaIIUOHHOM
«HTEpHET» W JOCTYHOM B
ANIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAIlHOHHOE
obopynoBanue, oOecreunBaromice
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COEANHEHNE "
OecripoBOTHOE  COETMHEHHE IO
texnosorur Wi-Fi)

CETH




