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1 Henau u 3aga4u M3y4eHUs TUCHUNIUHBL.
1.1 lleab ocBOEHUST TUCHUTLIHHBL.
Henp mucuuruinabsl «COBpPEeMEHHBIE BBIYMCIUTEIBHBIE aJTOPUTMBD) OCBOCHHE COBPEMEHHBIX
METOJIOB M aJTOPUTMOB BBICOKOTIPOU3BOIUTEIBHBIX KOMIBIOTEPHBIX BBIYUCICHUHN JJIsl pELICHUS
€CTECTBEHHO-HAYYHBIX UM HMHXKEHEPHBIX HCCIICIOBATEIILCKUX 3a/1a4, COBPEMEHHBIX TEXHOJOTHMA
00BEKTHO-OPHUEHTUPOBAHHOTO TIPOTPAMMHUPOBAHUS JUII KOMITBIOTEPHOTO MOJCIUPOBAHUS U
pa3pabOTKK  IMOJIB30BATEILCKAX TPUJIOKEHUH I PEIICHHS CCTeCTBCHHO-HAYYHBIX H
WHXCHEPHBIX 3aJa4, pa3BHTHE MPO(EeCCHOHATBHBIX KOMIIETCHTHOCTEH H NPUOOpETeHHE
MPAKTUYECKUX HABBIKOB PEIICHUS MPOTPAMMHMCTCKMX M WHXKEHEPHBIX 3a7ad COBPEMEHHBIMU
YUCJICHHBIMHU METOJIaMU U TIpUEMaMu IiporpaMmupoBanusi. [losiyueHHbIE B pe3ybTaTe OCBOCHHS
JTUCIHIUIMHB HABBIKK M YMEHHS TO3BOJISIFOT TOIHATH OOIIMI YPOBEHb HCCIIEIOBATEIBCKOM,
MaTeMaTH4YeCKOW U MPOTPAMMHUCTCKON KYIbTYpPhl 00YJarOIUXCsl.

1.2 3apayu AMCHUNIMHBL

— W3y4YUTh OCHOBHBIE MpPHEMBbl pPa3pabOTKH MapajUIebHBIX aJITOPUTMOB (METOMbI
pacrnapauieIMBaHus BBIYUCIICHUN);

— IIO3HAKOMHUTBCA C OCHOBHBIMH CpEACTBAMHU IAPAJUICIBHOTO M  PaCHpPEICIICHHOIO
nporpammupoBanust  anroputMoB (MPI, OpenMP, wmHoromoroyHoe mporpaMmMHpoOBaHUE),
MPUOOPECTH HABBIKM NMPUMEHEHUs NaHHBIX CPEACTB JIs PEHICHHs] KOHKPETHBIX MPUKIATHBIX
3a/1a4;

— OCBOUTh OCHOBHBIE COBPEMEHHBIE UHCIICHHBIE METOJbI M MOJAXOJbl K PEIICHHUIO 33]a4
BBIYMCIIUTEIIBHOM MEXAaHHMKH, MAaTeMaTH4eCKOr0 W KOMIIBIOTEPHOIO MOJEIMPOBAaHUS B
€CTECTBEHHBIX HAYKAX;

— NPHOOPECTH HAaBBIKM IMPUMEHEHUS! CPEACTB BBICOKOIIPOM3BOAUTENIBHBIX BBIYUCICHUN U
QJITOPUTMOB JIJIsl PELICHHS] KOHKPETHBIX PUKJIAIHBIX UCCIEA0BATEIbCKUX U NHKCHEPHBIX 3a1a4.

1.3 MecTo TuCHUIIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/bHOI MPOrpaMMbi.

Jucuunnuaa «CoBpeMeHHbIE BBIYMCIUTENbHBIE aJTOPUTMBD) OTHOCUTCS K BapUaTHUBHOM
yacTH npodeccruoHanpHoro 1ukia biokal "lucuummuael (Moxynu)" yae6Horo trana (b1.B./IB).
Jjig ycrenHoro 0CBOCHUS JUCIMITIIMHBI O0yYarONIUIICs T0JKEH BIaJAeTh 3HAHUSAMHU, YMEHUSMU U
HaBbIKamMu 110 nporpamme auctuiuiH b1.0.20 «JIuneinas anre6pa», 51.0.23
«Inddepennmanpasie ypaBHeHus», b1.0.14 «TexHomorus mporpaMMupoBaHus W paboTa Ha
ANEKTPOHHO-BhIYMCIHTENbHON MaruHe (3BM)», B1.0.13 «YwuciieHHbIe METOIbI».

1.4 TlepeyeHb MVIAHMPYEMBIX Pe3yJbTATOB 00YUYEHHUs MO TUCHUILINHE (MOTYJIIO),
COOTHECEHHBIX € IUIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pa30BaTeIbHOI MPOrpaMMbl

W3ydyenne panHOM y4eOHOM JAMCHUIUIMHBI —HAmpaBieHO Ha (OpMUpOBaHHE Y
oOyuaronmxcs caeayonX KOMIETEHII:

Kox 1 HanmeHOBaHNE HHANKATOPA JOCTIKCHUS Pe3ynpTaTsl 00ydeHHS 1O AUCIUILTHHE
KOMITIETEHIINH

ITK-4 CnocoGen pa3padaThiBaTh NPOrpaMMHoOe o0ecnieueHne 1151 pellleHusl MPUKJIATHBIX 32124 B cepe
Nnpo¢eccuoOHANbHOM 1esITeIbHOCTH
WIIK-4.4. OpueHTHpyeTcSI B COBPEMCHHBIX | 3HAaeT OCHOBHBIC KOHIICTIIIUH Pa3paOOTKH BRIYHCIUTEIBHBIX
AJITOPUTMAaX KOMITBIOTEPHON MaTeMaTHKH U IMEET | TPOrpaMM M TIPUIIOKEHHUs, a TAaKKE OCHOBHBIC IPHEMBI

MIPAKTHYECKUI OMBIT Pa3pabOTKH MPOTPAMMHBIX | MPOrPaMMHPOBAHUS Ha OCHOBE 00BEKTHO-
MOJylleil Ha OCHOBE MEXaHMKO-MAaTEMaTHIECKHX | OPHEHTHUPOBAHHBIX  TEXHOJOTWMH UI1  KOMIIBIOTEPHOTO
Mozenen MOZIETMPOBAHMS TIPH PEIICHNH IPUKIAIHBIX 3a/1a4.

YMeer peann3oBaTh KOMIBbIOTEPHBIE AITOPUTMBI HEPAPXUEH
OOBEKTOB /Uil  peaj3allid  aIlOPUTMOB  PEIICHUS
YHCIIEHHBIX 3a7[a4 MaTeMaTHIECKOH (QU3UKH M HHKCHEPHH,
MPOBOJUTE AHANHU3 IPOU3BOJUTEIBHOCTH MPOrpaMM U
AHAJIM3 PE3YIbTATOB pacyeTa.

Brnaneer HaBBIKaMM TPOrPaMMHUPOBAHHMSA M Pa3pabOTKu
3¢ EKTHBHBIX ~ HEPApPXMUYECKHX  AITOPUTMOB,  aHAIN3A




KOZ[ 1 HAMMCHOBAHUC MHAWKATOPA JOCTUIKCHUA
KOMIICTCHIIUN

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

CTPYKTYpPBI BEIYHCIUTENBHBIX alTOPUTMOB, CBSI3SIMU MEXKIY
3aJa4aMH ¥ TIPOMEXKYTOYHBIMH METOJaMH KOMITBIOTEPHOTO
TIPOEKTA.

PesynbraTel 00ydeHHs TO AWCHUIUIMHE JOCTHUTAIOTCS B PAMKax OCYIIECTBICHHS BCEX
BUJIOB KOHTAKTHOW M CAMOCTOSITENILHON paboThl 00yYaromuxcsi B COOTBETCTBHH C YTBEPKACHHBIM
Y4eOHBIM TIAaHOM.

WupukaTtopsl  TOCTMKEHHST  KOMIETCHIMH  CYMTAIOTCS
TOCTH)KEHUH COOTBETCTBYIOIUX UM PE3YJIbTaTOB OOyUYCHHSI.

C(OPMHUPOBAHHBIMU  TIPH

2. CTpyKTYpa H coJepKaHue AU CIUTIIHHBI

2.1 Pacnpenenenue TPyA0EMKOCTH TUCHHUIJIMHBI 0 BUAAM padoT
OO6mas Tpyao€MKOCTh AMCHMIIMHBI COCTAaBIISIET 2 3a4€THBIX enuHul (72 daca), uUx
pacmpeienieHre Mo BujaaM paboT MpeICTaBIeHO B TabIuIle

Buer padot Bcero dopma o0yueHus
YacoB ouHas OYHO- 3a09Hast
3a04Hast
7 _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(gacer) (Jacer) (Jacer) (uacer)
KonTakTHasi padoTa, B TOM 4HcJIe: 22,2 22,2

AyauTopHble 3aHsITHS (BCEro): 18 18
3aHSTUS JIGKMOHHOTO THTIA - -
n1abopaToOpHbIE 3aHATHS 18 18
Huas koHTaKkTHas1 padoTa: 42 42
Kontpomns camocTosTensHOM paboTh 4 4
(KCP)
[Ipomexyrounas arrectaius (MKP) 0,2 0,2
Sz;oec:mﬂTenbnaﬂ padorta, B TOM 49,8 498
Konmponvuas paboma 12 12
CamocmosimenvHoe u3yuenue pazoenos,
€camono020mosKa (npopabomka u
noemopeHue JeKYUOHHO20 Mamepuaia u
mamepuana  Y4eOHUKO8 U YueOHbIX 37,8 37,8
nocobul, n0020Mo8Ka K 1a60pamopHbiM U
NPAKMUYECKUM 3AHSIMUSIM, KOJLIOKGUYMAM
um.0.)
[oaroroBka K TEKyIIeMy KOHTPOJIIO - -
KonTtpoJs: — —
IloaroroBka K 3K3amMeHy _ _
Ooman qac. 72 72
TPYAOEMKOCTH B TOM 4HCJIe

KOHTAKTHASI 22,2 22,2

padora

3a4. el 2 2

2.2 Copeprxanue TUCHUILIMHBI

Pacrnipenenenue Bu0oB yueOHOM pabOThI M UX TPYAOEMKOCTH IO pa3/ieiaM TUCIHUILTAHBL.
Pa3znensl (TeMbl) IMCUMIUINHEI, H3y4aeMble B 7 cemectpe (ouras hopma oOyuenust)




KonuuecTtso vacos
Bueaynur
No HamnmenoBanwue pa3aenoB (Tem) Aymuropuas OpH};ﬂﬂ
Bcero pabora
pabota
JI 113 JIP CPC
1 Mertonp! pa3paboTky 3¢ (HeKTUBHBIX BHICOKOIIPON3BOAUTEIBHBIX 4 12
KOMITBIOTEPHBIX aJITOPUTMOB M NapaJUIeNIbHBIE BEIYHCICHHS
2 OCHOBBI MHOTOTIOTOYHOT'O ¥ MHOT'033]JAYHOTO 8 23
' nporpammuposanus, cpenctea OpenMP, MPI u Cuda
3 PazpaboTka KOMIBIOTEPHBIX MOJIEIEH U aITOPUTMOB JUTS 4 8.4
peLIeHus MPUKITAIHBIX 3a/1a4
4. Ananm3 3 QeKTUBHOCTH M BBIYHCICHHBIN SKCIIEPUMEHT 2 6,4
HUTOI'O no pazdenam oucyuniurol 67,8 18 49,8
Kontpois camocrositenpHoil pabotsl (KCP) 4
IIpomexytounas arrectauus (MKP) 0,2
[ToaroroBka K TeKynieMy KOHTPOJIO —
OO011ast TPYI0EeMKOCTh TI0 TUCIIATUTAHE 72

[Mpumeuanue: JI — nmexiun, [13 — npaktudeckue 3anstus / cemunapsl, JIP — nmaGopatopHbie
3anstusi, CPC — camocrosrensHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3esioB (TeM) AUCIHUTIIAHBI
2.3.1 3auAaTHA JeKIUOHHOI0 THIIA
3aHATHS JESKIHOHHOTO THITA HE MTPEIYCMOTPEHBI YI€OHBIM ITAHOM

2.3.2 3aHATHSI CEMMHAPCKOT0 THINA (MPAKTHYeCKHe / CEeMUHAPCKHUE 3aHATHS/
JadopaTopHblie padoThl)

BBIYMCIICHHBIH
SKCIIEPUMEHT

OKCIICPUMCHTBIL.

Haunmenosanue pasnena N DopmMa TEKyLIETO
Ne pasit Tematuka 3aHsTHI/pazdoop P yi
(Temsr) KOHTPOJIA
1 MeTosb! paspaGoTi Yckopenne, 3((GEKTUBHOCT, TNapaUIENbHON MPOrpaMMBbl, PI'3
>thibexTHBHEX 3aKoHBl AMpana. Pa3zpa®oTka mapajuienbHbIX HPOrpaMM Ha
OCHOBE JICKOMIO3MLMH JaHHbIX. DyHKIUOHANbHAas U
BBICOKOIPON3BOAUTEIBHBIX o
KOMITBIOTEHEX KOHBelepHas aekoMnosuiys. ['padoBbie Mopenyu anropurMa,
ANFODHTMOB H napauienbHas ¢popma rpada anroputma. PacnapaienuBanue
UTEPaIMOHHBIX AJITOPUTMOB. Pacnapannenusanne
napaJuie/bHbIe
PEKYPCHUBHBIX aJTOPUTMOB U PEIICHHE 3a7a4i OallaHCHPOBKH
BBIYHCIICHUS
Harpy3ku.
2. Pa3paboTka MHOTOMOTOYHBIX HPOrpaMM ISl PELICHUs PI3
HEKOTOPBIX 3a/1a4 JIMHEHHOW anreOpbl (CIIOKEHHE BEKTOPOB,
CKaJsIpHOE  YMHOXeHue).  Pa3paboTka  mapajuienbHOU
OCHOBBI MHOTOITOTOYHOT'O
MpOrpaMMBbl  IJIsl  BBICOKOIPOU3BOIUTENBHOTO YMHOXKEHUS
Y MHOT'033/1a9HOTO .
MaTpHIl Ha CHCTEMax ¢ oOmIel mamsaThio. Permenne OombImx
MIPOrpaMMHUPOBAHUS, . .
CHCTEM JINHEHHBIX YpaBHEHHWI Ha BBHICOKOIPOW3BOJUTEIIBHBIX
cpencrea OpenMP, MPI u o
Cuda BBIYUCIIUTENBHBIX CHCTEMax C OOIIEW MaMATHIO CPEICTBAMH
OpenMP. CpencrBa nporpaMMHpPOBaHUS KJIACTEPOB U
BBIYHCIUTENBHBIX ceTei. [Iporpammustii matepdeiic MPI u
ciryx6s1 MPICH
3. |Paspabotka Paspabotka IporpamMm BBICOKOITPOM3BOIUTEIEHBIX PI'3
KOMITBIOTEPHBIX MOJIENIEH U |BBIUMCIICHUN JUIsl PELIEHHUsS YWCIECHHBIX 3aJad JMHEWHOHN
ITOPUTMOB IS pEIICHUsT |anreOpsl Ha CHCTEMax C  PaclpefeieHHOH MaMsThIo.
TIPUKITAHBIX 3a/1a4 [MapamnensHple MpOrpaMMBbl UL PEHICHHUS — Pa3IMIHBIX
YHCIEHHBIX 3a/1a4 (MHTErpupoBaHUE (QYHKIWMH, pelieHue
HENMMHEHHBIX YpaBHEHUWH, perreHne anddepeHaibHbIX
ypaBHEHUIN)
4. |Ananu3 sddextuBHocTH M | AHANMK3 yckopeHus: U 3(GEKTUBHOCTH. BhIUMCIUTENbHBIC PI'3

3amura naboparopHoii padotsl (JIP), BeimonHenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3ananusi (PI'3), namucanme pedepara (P), scce (D),
kosokBuyM (K), rectupoBanue (T) u BeinosiHeHHe KOHTPOJIbHOM padoTsl (KP).




[Ipu u3yyeHUH AUCHUIUIMHBI TPUMEHSETCS AIIEKTPOHHOE 00ydeHue (mpoektop u I9BM),
JTUCTAaHIIMOHHBIE 00pa3oBaTelbHbIe TeXHOJIOTHH B cooTBeTcTBUU ¢ PI'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboThl HEe MTPETYCMOTPEHBI YU€OHBIM IITAHOM.

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecreyeHus I CaMOCTOSITEIbHON pPadoThl
o0yyaromuxcs 1Mo JMCHHUILIMHE (MOIY110)

[epeuenp yueOHO-METOANIECKOT0 00ECTICUEHHS AUCIUIUTAHBI IO
Ne Bun CPC BBITIOJTHEHHUIO CAMOCTOSITENBHON paboThI

1 [Ipopabotka u moBTopenue |Owunatin-kypc — «Bgedenue 6  napannenvHoe — nNpocpamMmMuposanue ¢
JIEKIIMOHHOr0 MaTepuana u | ucnonvzosanuem OpenMP u MPIy. — Hayuonanonulil uccreoosamenbcKuil
Mmatepuana yueOHUKOB 1 | 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 |TloaroToBka K 1aGOpaTOPHBIM | Memoouueckue — yKazamusi N0 GbINOJHEHUI0  1a60pamopuulx  pabom,
3aHATHAM ymeepoicoenHble Ha 3acedanuu kagheopvl meopuu QyHkyuil paxyivmema
Mmamemamuxu u komnviomephuvix nayk @I'bBOY BO «Ky6I'Y», npomoxon Ne7
om 18.04.2019 2.

3 | IlonroroBka K KOJUIOKBUYMY |Memoouueckue — ykazanus N0 GbINOIHEHWIO  1AOOpamopHulx  pabom,
ymeepoicoennvle Ha 3acedanuu Cogema IKOHOMULECKO20 PaKybmema
DI'EOY BO «KyoI'Vy, npomokon Ne§ om 29.06.2017 2. Pesicum docmyna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
4 BeinonHenue pacuetHo- | Memoouueckue yKa3amus no 6bINOJHEHUIO PACYEMHO-2PaPGUYecKux 3a0anui,
rpaduyYecKuX 3aJaHuii U | ymeeparcoennvie Ha 3acedanuu Cosema IKOHOMULECKO20 (aKyibmema
KOHTPOJIBHBIX PaboT DI'BOY BO «Kyol'V», npomoxon Ne§ om 29.06.2017 2. Peawcum docmyna:
http://docspace.kubsu.ru/docspace/handle/1/1125

Y4eOHO-METOMYECKHUE MaTepHalibl JUII CaMOCTOSTEIBLHOW pPabOThl O0y4aroOmMUXCS W3
YKclia MHBAJIUOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXHOCTAMHU 310poBbst (OB3) mpenocrasisorces
B (popmax, alanTUPOBAHHBIX K OTPAHUUYEHUSM HX 37J0POBBS M BOCIIPUATHS HUH(DOPMALIUHU:

Jjig u11 ¢ HapyIIeHUsIMU 3PEHUS:

— B IIeYaTHOM (hopMe YBETUUCHHBIM MIPUDTOM,

— B (JOpMeE IEKTPOHHOIO JIOKYMEHTA,

— B (hopme ayamnodaiina,

— B eyaTHou (hopme Ha s3b1ke bpaiins.

Jyig 11 ¢ HapyIIEHUSAMHU CIyXa:

— B IeyaTHou (opme,

— B (JOpMeE IMEKTPOHHOTO JOKYMEHTA.

J1ig U1l ¢ HapyIIeHUMH OTIOPHO-BUTaTEIBHOTO anmapara:

— B IeyaTHou (opme,

— B JOpMeE IIEKTPOHHOTO JIOKYMEHTA,

— B opme aynuodaiina.

JlaHHBIN TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTA
00yJaromxcs.

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

B xonme wu3yyeHUs AUCHUIUIMHBI MPEIYCMOTPEHO HCIOJIB30BAHHME  CIIEYIOIINX
00pa30BaTeNbHBIX TEXHOJOTUH: JEKIUH, MPAKTUYECKUE 3aHATHUS, MOATOTOBKA MHUCHMEHHBIX
aHAJIMTUYECKUX PadOT, cCaMOCTOsATENbHASI paboTa CTY/IEHTOB.

KomneTeHTHOCTHBIN MOAX0J B paMKax NpernoJaBaHus AUCHUIUIMHBI Peau3yeTcsi 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

UCIOJIb30BAHUN MHTEPAKTUBHBIX TEXHOJIOTUNH M AKTUBHBIX METOJOB (IPOEKTHBIX METOIMK,
pa3bopa KOHKPETHBIX CUTYalUii) B COYETAaHUH C BHEAYTUTOPHOI pabOTOM.

WudopmallioHHbIE  TEXHOJIOTUH, MNPUMEHSEMbIE TPH  HU3YYEHUH  JUCHUIUIMHBIL:
UCTOJb30BaHUE  WH(POPMALMOHHBIX  PECYPCOB, JIOCTYHHBIX B MH(POPMAIMOHHO-
TEJICKOMMYHUKALIMOHHOM ceTu IHTepHeT.

AnantuBHble 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSIEMbIE [TPH U3YYEHUU JUCLUILINHBI
— I JIML C OTPaHWYEHHBIMH BO3MOYKHOCTSIMH 3JI0pPOBbSl IPEAYCMOTPEHA OpraHu3alys
KOHCYJIBTALIMM C UCIIOJIB30BAaHUEM HIEKTPOHHOM IOYTHI.

4, OneHo4Hble CpeacTea IJisi TEKYIIEro KOHTPOJIA YCII€EBA€EMOCTH U l'lpOMC)KyTO‘-IHOﬁ
aTrrecralumu

OHCHOLIHBIC cpeacTtBa MpeaAHasHAYCHBI [JII KOHTPOJA W OLCHKU O6pa30BaTeJ'IBHBIX
JOCTHXEHUM O0O0yJaromuxcsi, OCBOMBIIMX MporpamMmy yueOHOW nucuuruinHbl «Cogpemenmbie
KOMNbIOMEPHBLE ANICOPUMMBI.

OneHouHbIe CpeCTBa BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /ISl MPOBEICHUS TeKYLIero
KOHTPOJIsE B (QOpME mecmosvlx 3a0aHull, PA3HOYPOGHESLIX 3A0AHUL, OMYemos no
UHOUBUOYATILHBIM U PACUEMHO-2PAhuyecKuM 3a0anusM 1 IPOMEKYTOYHOM aTTecTaluu B (hopme
BOIIPOCOB U 33JaHUH K 3a4eTy.

CTpyKTYypa OLIEHOYHBIX CPEICTB AJIf TeKYyIeH U MPOMEKYTOUYHOM aTTecTaluu

Kox u HanmeHnoBanue HanmeHoBaHME OLIEGHOYHOIO CPEACTBA
Ne Pe3ynbTaTe! 00ydeHus
HUHJMKATOpa . [TpoMexyTodHast
/1t (B cootBeTcTBHU C 11. 1.4) Texymuii KOHTPOIIb
(B coorBercTBUU C 11. 1.4) aTTeCTaIsI
3nHaer OCHOBHBIE | PI3 Nel Bonpoc na
KOHLETILIUH a3paboTKu 3aueme
[1K-4.4. Opuenmupyemcs pasp
BBIYUCIUTEIIFHBIX 1-10
8 COBPEMEHHBIX
NporpamMM U MPUIIOKEHHUS,
aszopummax
. a TaKKe OCHOBHBIE
KOMNbIOMEPHOL
MpUEMBI
. MameMamuku u umeem HPOrPAMMHUPOBAHHS Ha
npaKmuqegkuu onbim OCHOBE OGBEKTHO-
paspa omKua _ | opueHTHpOBaHHBIX
NPOZPAMMHBIX MOOYACU | fo oo oo s
HA 0CHOBe MEXAHUKO- KOMITBIOTEPHOTO
MameMamu4eckux MOJIEIMPOBAHHU [IPH
Modesel PEIIEHNH  TPHKIATHBIX
3aja4.
Ymeer eanuzoBatb | P73 Ne2 Bonpoc na
1IK-4.4. Opuenmupyemcs p P
KOMITBIOTEPHBIC 3aueme
6 COBPEMEHHbIX .
ANTOPUTMBI  Hepapxueit 10-22
aneopummax
. 00BEKTOB LTSI peaTn3alui
KOMIbIOMEPHOT
ANTOPUTMOB PEIICHHS
Mamemamuxy u umeem
N YHCIIEHHBIX 3aj1a4
2 NPAKMUYECKULL ONbLM .
MaTeMaTHIeCKOW (PH3UKHI
paspabomxu
. | ¥ UHXCHEPHH, MPOBOIUTH
NPOSPAMMHBIX MOOY el
aHam3
HA OCHOBE MEXAHUKO-
MIPOU3BOIUTEIBHOCTH
MAmMeMamu4eckux
N mporpaMM W aHaIN3
Mmodenel
pe3yNIbTaToOB pacyeTa.




Brnaneer HaBbIKamu | P13 Ne3 Bonpoc na
I1K-4.4. Opuenmupyemcs A P
MPOrpaMMHUPOBAHHS u 3aqyeme
8 COBPEMEHHBIX
pa3paboTku 3P PeKTUBHBIX 22-33
a/n120pummax
o HePapXUIECKUX
KOMNblomepHoU
ANTOPUTMOB, aHaI3a
Mmamemamuku U umeem
. CTPYKTYPBI
npakmuyeckuii onbim
pakmu eg utond BBIYUCITATENBHBIX
paspa omKua . | anmropurmos, CBSBSIMHU
NpozpaMMHbIX MOOYAEU | \ouny  3anagamu "
Ha 0CHO8e MEXAHUKO- HIPOMEKYTOTHBIMH
MAMeMamu4ecKux MeTozaMi
Modesel KOMIIBIOTEPHOTO TTPOEKTA.

TunoBblie KOHTPOJIbHBIE 3aJaHUS UJIH HHbIE MATEPHUAJIbl, HEOOXOAUMbIE VISl OLIEHKH

3HAHM, yMEeHM i, HABBIKOB U (WJIN) ONBITA AEATEJIbHOCTH, XapaKTEePU3YIOIIUX ITANBI

(opMupoBaHus KOMIIETEHIUI B poLiecce 0CBOEHHUsI 00Pa30BaTebHOI MPOrpaMMbl
Ilpumepnuiit nepeuens 6onpocos u 3adanuil

Pacuemno-epaguueckasn paboma
Paspabomams napannenvuvie npocpammol 0isi cucmem ¢ ooujeti u pacnpeoeieHHol
namsamoio OISl peuerust Cledyiouux 3a0ay:

1. Vmnoowcenue mampuy 6onouiux pazmepHocmeti pasiuyHblMy CHOCOOAMU. CMPOKa HA
cmonbey, b104HOe YMHOXMCEeHUe, Dbicmpoe ymHOoddceHue. CpasHums npou3eooumens.
npocpammul OJisk MAMpUY pazHo2o pamepa U npu pazHom Koauvecmee paboyux npoyeccos.
2. Ymnoorcenue paspeowcénnvix mampuy. Mampuya xpanumcs HeHy1e8blMu d1eMeHmamu
cmpoku. CpagHums npouzeooumesnb NPoepammsl 0JisL MAmpuy pasHo2o pasmepa u npu
PA3HOM KOudecmsae pabodux npoyeccos.

3. Ilycmv Oana paspesicénnas mampuya, npeocmasieHHas HeHyle8blMU 21eMeHmamu
cmpoku. Haiimu mpancnonuposannyro  mampuyy. Cpasnums  npouzgooumenbHOCHb
npozpammul 0Jisl MAmMpuy pazHo20 pasmepa u npu pazHom Koaudecmse padouux npoyeccos.
4. Peanuzosams napanneibHulil aieopumm peuleHus O104HbIX CUCTEeM YPAGHEHUII.

5. Peanuzosamu napaiienvhvlil aieopumm peueHus CUcmem ypagHeHull 1eHmo4H020 mund.
6. Peanuzosamsv  napaiienbHulll  AI2OPUMM — HAXONCOEHUs. 6cexX Hydel 3a0aHHOU  Ha
HeKomopom unmepeane QyHKyuu.

1. Pewwenue CJIAY memooom uckmouenuti aycca. CpasHums npouzeooumenbHOCHb
npozcpammvl OJis CUCMeM PA3HO20 pazmepad U npu pazHoMm Koaudecmeae paboyux npoyeccos.
8. Boinonnume LU-paznooicenue mampuywl. [Iposepums KOppekmHOCMb 8blYUCTIEHUL, M. €.,
umo LU = A. 30ecv L — nuowcnas mpeyzonvruas mampuya, U — 8epxHsas mpey2oibHas
mampuya. CpasHums npou3800UMeENbHOCHb NPOSPAMMbL OJisi MAMPUY PA3HO20 pasmepa U
npu pasHoMm Koaudecmsae pabodux npoyeccos.

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

10. Ilapannenvhoiti ancopumm noucka 8 Heynopsa00UeHHOM MACCUBe.

11. Ilouck 6 ynopsooueHnom maccuse.

12. Pewsenue 3a0auu onmumuzayuy Memooom HaucKoperiue2o cnycKa.

13. Ilpomooenuposams 0gudicenue wapos na bunbApoHom cmoie. 3a0ams HAYaIbHLLE
NOJIOHCEHUSL U CKOPOCU 8CEX WAPO8, CHUMAS O8UNCEHUE UOeANbHbIM, Oe3 MPeHUs.

14. Pewuums ypaeuenue Jlannaca (3niunmuveckoe ouggepenyuanivhoe ypasHenue 8
YACMHBIX NPOU3BOOHBIX) Memoodom Arodu. HM3eecmmuvl 3HAYeHUs 8 MOYKAX HA 2paHuye,
HYJICHO aNNpOKCUMUPOBAMb peuleHue 80 8HYMPEHHUX MOYKax odracmu, nokpulé o6aacmo
PABHOMEPHOU CemKOl MoueK (cemoyHvle sblyucienus). B memooe HAxkobu Hosoe 3Hauenue 6
Kaxicool moyke cemxu pagHo CpeoHemy om npedvlOyWux 3HaA4eHUull eé coceOHux moyex (4
mouxu). Buluucnenus 6bINOIHAIOMCA NO OOCMUNICEHUIO 3A0AHHOU MOYHOCMU (PA3HUya
MedicOy mexywel u npedvloyujeli umepayuelti).

15. Pewuumsv ypasnenue Jlannaca (saaunmuveckoe ouggepenyuanvroe ypasHeuue 6




YACMHBIX NPOU3BOOHBIX) NPU NOMOWU Memood NOCie008aMeNbHOU C8epXpelaKcayuu no
cxeme «KpacHoe-uépHoey. H3eecmmuvl 3HAUeHUs 8 MOYKAX HA  2PAHUYE, HYIHCHO
AnNPOKCUMUPOBAMb  peuleHUue 80 GHYMPEHHUX MOYKax obracmu, HNOKpwule 001acmy
PABHOMEDPHOU CEemKOU MOYeK (Cemounvle GblYUCHeHUs). Bbluucienus GblNOIHAMCA NO
00CMUMNCEHUIO 3A0AHHOU MOYHOCMU (pa3Huya medcoy mexkywel u npeovloyujel umepayuet).
Hcnonvzoeams aneopumm nyiscayuiu.

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

17. Pewenue 0eymepHotl kpaegoti 3a0aqu 0751 HCOOHOPOOHO20 YypasHeHus Jlaniaca memooom

[ Au=f(x,y)

KOHeuHblX pazHocmeti 6 oonacmu : u(x) ‘XEQ = Uo (X)

18. 3a0aua evioenenue obnacmeii uzobpaxcenus. Ilpedcmasums uzoopadxicenue mampuyetl
yucen, onpedenarowux yeem nuxceis. Onpedenums Koauyecmeo ooracmetl, coOCmMasustOuux
uzobpadxgcenue, UCNONL3YS AN2OPUMM NYIbCAYUU OJIsL MEHCNPOYECCOPHO20 B3AUMOOCICIBUS.
/lea nuxcens npunaonedxcam 00HoU 001acmMU, eCU OHU ABTIAIOMCSL COCEOIMU NO 20PU3OHMANU
unu eepmukanu. s peuteHus 3a0auu MO*CHO UCNONb308AMb MAMPUYY MemoK obracmell,
HazHauas Memke MaKkCUMaibHoe 3HaueHue cpeou coceoel.

19. 3aoaua cenasxcusanus uzobpaxcenus. Ilpedcmasumo uzobpadcenue mampuyer yucer,
onpeoensiowux yeem nuxcensi (1 — ecmv ysem, 0 — nem). Hyoicno yopamo «nuxuy» u
«3a3Y0PUHBLY, 3AMEeMHUMb 8Ce C8emiible NUKCENU, Y KOMOPbIX KaK MUHUMym d coceoetl He
oc8eleHbl, Mo Jce cOenams U 01 MEMHbIX nukcenel. Mcnonvzosame aneopumm nyabCcayuu.
Paccmompems 3a0auy ona paznvix uzoopasicenuil, pasHo2o Koauyecmea npoyeccopos, yucia
d.

20. Haxoorcoenue npocmoix uucen <n peuwiemom Ipamocena. Hcnonvzosams Kouseliep
npoyeccos-hunbmpos, Kaxicovlil NoLyyaem NOmMoK 4uceil om coceoa Clesda U Omnpasisiem
nomox cocedy cnpasa (nocieonuti — nepgeomy). llepsoe uucino, noayuennoe urbmponm,
by0em npocmuim,; omculiaem cocedy ducia, He Kpammuvle nepsomy. Koney cnucka MoxCHO
OMCNeHNCUBAMb CNEYUATILHBIM MAPKEPOM, K020a npoyecc 3asepuiaem pabomy.

21. I'enepayus npocmoix yucen <n ¢ nomowvbto nopmeens zaoau. Mcnonvzyemes aneopumm
«ynpagnarowuli-pabouuey.  Ynpasnaowuii  nepeoaém  pabouum — npoyeccam  Hucid,
Kanouodamwl 6 npocmoule (Hanpumep, 5, 7, 9, ...). Pabouue npoyeccot umerom HauanbHwlll
Maccug npocmulx yucen (2, 3), npocmoule yucia, noiy4eHHoe npocmole Yucia nepeoaromcs
VIPAsAOwWeMy, KOMopulil U MOMCEm PACCbLIAMb UX OCHANTbHbIM NPOYECCAM.

22. Havimu Kpamuatiwiue nymu medxncoy 8cemu napamiu 8epuiuH Henycmozo 636eueHHO20
epagha, ecnu 6 HEM Hem YUKIO8 OMPUYAMENbHOU CYMMAPHOU ONUHbl, 1UO0 O0OHAPY’CUMD
Haiuyue maxkux yuxios. /s peuwieHus 3a0ayu UCNONb308AMb NAPALIEIbHYIO Dedlu3ayuro
aneopumma Dnotioa.

23. /[ns 836€ueHH020 HEOPUECHMUPOBAHHO20 2pagha Hatlmu e20 N000epPeso, COeOUHSIOUee Ce
sepuiunbl U obradaroujee MUHUMATbHLIM CYMMAPHBIM 8eCOM pébep (MUHUMATbHOE OCIOBHOe
oepego). s peweHus 3a0aqu UCNONB308AMb NAPALIENbHYIO Pealu3ayuio aieopumma
Ilpuma.

24. Havmu pazdueHue MHONCECm8d GepuiuH 3a0AHHO20 HeOPUEHMUPOBAHHO20 2paga Ha
Henepecekaouuecs.

25. Peanuzoeams napaiieivHslii aieopumm 661Cmpot COpmuposKi.

26. Peanuzoeams napaiiebhslii aieopumm cCOpmupo6Ky CIusiHUeM.

3ayeTHO-IK3aMEeHALMOHHBIE  MaTepHabl JUIi  NPOMEXKYTOYHOHl  aTTecTAlUH
(3Kk3amMeH/3auer)
1) TlonsiTue, OCHOBHBIE IPUHITUITBI U 3a/1a41 MAPaJUICIIbHOW 00paOOTKU TaHHBIX.
2) Apxurtekrypa @oH-HelimaHa 1 mapasuienbHbIe KOMITBIOTEPHI.
3) Kiaccudukaiuss MHOTOTIPOIIECCOPHBIX CHCTEM: Kiaccuukaius OIuHHA; CHIIBHO U



c11a00CBs3aHHBIE MIPOLIECCOPHI; CUCTEMBI C pa3IeNsieMON U paclpeeICHHON MaMsThIO,
KJIACTEPHI.

4) TIpou3BOAMTEILHOCTD APAJUICIBHBIX BEIYHCIUTEILHBIX CUCTEM: METOIbI OLICHKH (TECT
Linpack), exunsie uncioBsie napametpsl Mflops u MIPS, nukoBas u peanbHas
MIPOU3BOIUTEIIEHOCTH KOMITBIOTEPOB.

5) OueHka npou3BOAUTEIFHOCTH MapaLICIbHOM MPOrpaMMBbL: yCKopeHue, 3pHeKTHBHOCTS.

6) 3axkoHBI AMJaa U ero CIICACTBHSL.

7) Kiaccudukaims MeToI0B pacnapayieauBanus: QyHKIIMOHATbHAS alTOPUTMUYECKAsT
JEKOMITO3UIHA U IEKOMITO3UIIUS TaHHBIX.

8) KomuBeiiepHblii CII0OCOO OpraHU3aIMy MapauIeIbHbIX BHIYUCICHHHN.

9) I'pad anropurma Kak KOMIIAKTHAs MapaMeTpryeckas popma mpeacTaBlICHHs
MH(POPMAIMOHHBIX CBS3€H B Mporpamme.

10) MudopmanmoHHas HE3aBUCUMOCTB OTIEpalliii 1 BO3MOKHOCTh UX MapaLICIbHOTO
WCTIOJTHEHUSI.

11) SpycHo-napaienbHas hopma rpada alroputMa, BEICOTa, NIMPHHA, KaHOHUUYecKas ST1D.

12) DxBUBaJICHTHBIE TPEOOPA30BAHUS IPOTPAMM.

13) I'padoBbIe MOIC)N aJrOpUTMA ISl TMHEHHOTO KJTacca MPOorpaMM: JISKCHKOTpaduaecKuit
MOPSZIOK; IPOCTHIE U dJIEMEHTapHBIC UTEPAIIHOHHBIE aITOPUTMEI;

14) TlocTaHOBKa 3a/1auyl MOCTPOCHUS rpada aropuT™Ma 1 OTIpeieNICHHE TTOAMHOXKECTB
HE3aBUCUMBIX OTIepaINii B UTEPAMOHHBIX aJTOPUTMaX.

15) 3ayaua ONTUMAILHOTO OTOOPAKEHHSI TTAPAJUICIIBHBIX MTPOIECCOB HA APXUTEKTYPY
MHOTONPOLECCOPHOMN BBIYMCIUTEIBHON CUCTEMBI.

16) Texuosoruu mapamieabHoro nporpammupoBanus: MPI, OpenMP, crietinann3upoBaHHbIE
S3BIKH IPOTPAMMUPOBAHUS: TOCTOMHCTBA U HEJJOCTATKH, CBS3b C apXUTEKTYPOil
BBIYHCIUTEIILHON CUCTEMBI.

17) Tlporiecc 1 MOTOK, PYHKIMHK JJIs1 CO3IAHKS U YIIPaBJCHHUs Ipoiieccamu U motokamu B OC
Windows.

18) MuoronoTtouHoe nporpammuposanue. Interlocked-dynxiwm 11s aromapHbIX Oneparuii.
Kputnueckue cexuumu.

19) Muoronoto4yHoe nporpammupoBanue. CHHXPOHH3AIHS TOTOKOB € MOMOIILI0 00BEKTOB S/1pa
OC: cemadopbl, MBIOTEKChI, MOHUTODBI.

20) Crangapt OpenMP mporpaMMHpOBaHUs CUCTEM C OOIIIEH MaMAThIO. JIHPEKTHUBBI, OITIHH,
(GYHKIMY U IEPEMEHHBIE OKPYKEHUSI.

21) Mopaens mamsatu OpenMP: O61ue 1 ToKalbHbIE IEPEMEHHBIE

22) Crangapt OpenMP. IlapaienbHble HUKIIBL, YIIPABICHUE PACIIPEICIICHUEM UTEPAIIHA MEKTY
MMOTOKaMH, PETYKITHSI.

23) [NapannenbHble CEKIMHU, 3a1a4d ¥ OaphepHas cuuxponusaius B OpenMP.

24) MPICH u 3amyck Ha ucnionaernre MPI-iporpaMmbl Ha BEIYHCITHTEIBHBIX y371aX.

25) OyHKIUA HHUIAATH3AIMA |1 3aBepineHus MPI-nporpaMMbi.

26) MPI-yHKIMY onpeiesieH st YHCIIa MPOIIECCOB M HOMEpa Mpoiiecca B KOMMYHHKAIIMOHHOH
rpyIIe.

27) MPI-¢dyHKIMY iepeiaun ¥ pruemMa COOOIIECHNH U JaHHBIX MEXTy ITPOIIECCAMH.

28) Paznuune mexay dynkuusmu MPI_Send u MPI_Isend.

29) Paznuune mexay pyakiusmu MPISend u MPI_Ssend.

30) Paznuune mexay MPI-dpyakmusmu MPI_ RECV u MPI_ IRECV.

31) 3bnokupyrolne U HeOIOKUpYoIIne GYHKINHU IpUeMa COOOIICHHIA.

32) KomnektuBHas GyHKIMH OapbepHOil cuaxponu3anus B MPI.

33) Oynkius koutektuBHOro oomena MPI_Bcast, MPI_Gather, MPI_Reduce.

Kpurtepun oneHuBanus pe3yabTaToB 00y4eHuUst
Kpumepuu oyenusanus no sauemy:



«3aumeHo»: CmMyoOeHm 6nadeem MeopemudecKUMY 3HAHUAMU NO OAHHOMY pazoeny, 3HAem
80NPOCHL OCHOBHO20 Y4eOHO-NPOCPAMMHO20 MAmMepuaid, OOnycKaem He3HayumenbHbvle OUUOKU,
cmyoeHm ymeem OOOCHOBAHHO NPUMEHAMb U NPAGUILHO Deanru306bl6aAMb COBPEMEHHbLLE
KOMNbIOMEPHbIE AN20PUMMbL NPU peuleHUU NPUKIAOHbIX 3a0ay, CHNpasuics ¢ GblNOJHEHUEM
3a0anuil, npedyCMOMPEHHBIX NPOCPAMMOU OUCYUNTUHBL.

«He 3aUMmeHO»: MAmepuanl He YCB0eH UIU YC80eH YACMUYHO, CMYOeHm 3ampyOoHsemcs
peanu3oeviéams 6a306vie KOMNbIOMEPHblE AN2OPUMMbL NPU  peuleHul NPUKIAOHbIX 3a0ad,
0080JIbHO 02PAHUYEHHbIL 00beM BbINOJIHEHHLIX 3A0AHUL, NPedyCMOMPEHHBIX NPOCPAMMOLL
OUCYUNTIUHDL.

O1neHOYHBIE CpeNICTBA ISl MHBAIUAOB U JIUIL C OTPAaHUIEHHBIMU BO3MOXXHOCTSIMH 3710POBBSI
BBIOMPAIOTCS C YIETOM UX MHIUBUAYAJIbHBIX ICUXO(PHU3NIECKHX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH HHBAJIMJIAM U JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MIPEIOCTABIISIETCS JOTIOJHUTEIBHOE BPEMsI U1l TOATOTOBKYM OTBETA HA 3K3aMEHE;

— TIPH TIPOBENICHUH TPOIIEYPhl OIEHUBAHUS PE3yIbTaTOB OOYUSHHS WHBAIHUIOB U JIHII C
OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI IIPEIYCMAaTPHBAETCS MCTIOJIH30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBUAYATLHBIMUA 0COOECHHOCTSIMH,

— TIpY HEOOXOAUMOCTH TSI OOYUAIOMIMXCS C OTPAHUIEHHBIMUA BO3MOYKHOCTSIMH 37I0POBBS
W WHBAIMAOB TMpOIeNypa OIEHUBAHHS pE3yIbTaTOB OOYYCHHS 110 JUCIHUIUIMHE MOXKET
MIPOBOJUTHCS] B HECKOJIBKO 3TAIOB.

[Mponiemypa oneHWBaHHUS PE3yJIbTATOB OOYUSHHs] WHBAJIHIOB M JIMII C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMU 3/IOPOBbSl IO JUCHUHUIUIMHE (MOJYJIO) IMpeaycMaTpuBaeT IpPelIoCTaBIECHNE
nHpopmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAaHMYEHHUSM HX 3I0POBbS U BOCIPHUSATHUS
nHpopmanmu:

Jljig nu1l ¢ HapyIIeHUsIMU 3pEHUS:

— B TIe4aTHOM (hopMe YBETUUCHHBIM MIPUPTOM,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

Jlyig 11 ¢ HapyIIEHUSMH CIyXa:

— B ieyaTHou opme,

— B (JOpMeE INMEKTPOHHOTO JOKYMEHTA.

Jyig U1l ¢ HapyIIeHUSMH OTIOPHO-BUTaTEIbHOTO anapara:

— B ieyaTHou (opme,

— B (JOpMeE INEKTPOHHOTO TOKYMEHTA.

JlaHHbII TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTA
00yJaronmxcsi.

5. [lepevenn yueOHO JIUTEpaATYpPbl, HH(POPMAIMOHHBIX PECYPCOB U TEXHOJIOTHI

5.1. YueOnas autepatypa

1 borauég, K. FO. OcHOBBI MapajjieabHOro IporpaMMupoBanus: yueonoe nocoodue / K. 0.
boraués. — 4-e uzn. — Mocksa: Jlaboparopus 3nanuii, 2020. — 345 c. — ISBN 978-5-00101-
758-5. — Texkct: snektpoHHbld // Jlanb: snexkTpoHHO-OMONMOTEeyHas cucrema. — URL:
https://e.lanbook.com/book/135516

2. MansBko, A. A. IlapaniensHoe nporpaMMUpoBaHue Ha OCHOBE TexHoJsioruit OpenMP,
MPI, CUDA: yue6GHOE mocobue tst akageMudeckoro 6akanaspuata / A. A. MajsiBko. — 2-¢ U3,
ucnp. u gon. — Mocksa: UznarensctBo FOpaiit, 2018. — 115 ¢. — (Bricmee oOpa3oBanue). —
ISBN 978-5-534-02916-1. — Texkct: snexkrtponnslii // 3BC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/415311

3. 3Bamusnak, B. E. Yucnennsie MeTopl. OCHOBBI HAYYHBIX BBIYMCICHHUN: y4eOHUK U
NPaKTHKYM JUIs akajemudeckoro Oakanaspuara / B. E. 3anmus3nsk. — 2-e u3z., nepepad. u 10m. —
Mocksa: U3natensctBo FOpaiit, 2018. — 356 ¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN
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978-5-534-02714-3. — Tekcr: oanekrponnbii  //  OBC  IOpaiitr  [caiit]. — URL:
https://urait.ru/bcode/412710

5.2. llepnoanyeckas Jureparypa
1. XKypnan "BeruucnurenbHas MexaHuKa CIUIOMIHbIX cpen’’ http://wwwz2.icmm.ru/journal/
2. Baswl nannbix komnannu «Mct Brroy http://dlib.eastview.com

5.3. UHTepHeT-pecypchl, B TOM YK CJIe COBpPeMeHHbIe MpodeccHoHATbHbIE 0a3bI
AAHHBIX H HHPOPMANMOHHBbIE CIPABOYHBIE CHCTEMBI

J1eKTPOHHO-0ubIM0oTeuHbIe cucTembl (ABC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» 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

Kypuaner uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6ubnuorexa (HOB) http://www.elibrary.ru/

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

Yuuepcuterckas uHpopmarmonnas cucrema POCCHUS http://uisrussia.msu.ru

No gk owhE

HNudopmannoHHble CIPABOYHbIE CHCTEMBbI:
1. Koncynbrant [mtoc - cipaBo4Hast mpaBoBasi cucteMa (JIO0CTYI 10 JIOKAJTLHOM CeTH ¢
KOMIBIOTEPOB OMOITMOTEKH )

Pecypcnbl cBOOOAHOTO A0CTYHA:

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

2. Kypcsl Beaymux By3oB Poccun" http://www.openedu.ru/;

3. Hudopmanmonnas cucrema "EnuHoe 0KHO 0cTyIma K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

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

5. Poccuiickas cuctema MpOYHOCTHOTO aHaIM3a HAa OCHOBE METO/A CHEKTPaJIbHBIX
KoHeuHbIX 1eMeHToB Fidesys http://www.cae-fidesys.com/ru/about/info

CoOcTBeHHBIC 3JIEKTPOHHBbIE 00pa30BaTe/IbHbIC M HH(POPMALMOHHBIE PeCypPChI

KyoI'Y:

1. CpenaMoayibHOTO TuHaMU4eckoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX IIIaHOB, y4eOHO-METOIMUECKUX KOMILJIEKCOB, ITyOIHKALUHI 1
koHpepenmwmii http://mschool.kubsu.ru/

3. bubanorexa nHPOPMALMOHHBIX pecypcoB Kadeapbl HHPOPMALTMOHHBIX
oOpa3zoBarenbHBIX TexHONOTHH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB fokymenToB KyOI'Y http://docspace.kubsu.ru/

6. Metoanyeckue yKkazaHus /151 00y4al0LIUXCS 10 OCBOEHUIO M CHMILINHBI (MOIYJIS)

— Obwue pexomeHOayuu no camocmosmenbHol pabome 00yUarOUUXCsl.

Camocmosmenvnas paboma o06y4aIOWUXCA — BbINONHAEMCS NO  3A0AHUI0 U NpU
Memoou4ecKkom pyKkogoocmee npenooagamens, Ho 0e3 €20 HeNnoCpeoCmeeHHO20 YUaACHUsL.
Camocmosimenvnas paboma noopazoensemcs Ha camocmosmenbHyl0 pabomy HA ayoumopHbIX
3AHAMUAX U HA 6HeAYOUMOPHYIO camocmosamenvrylo pabomy. CamocmosmensvHas paboma
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obyuarowuxca exuouaem Kak HNOJHOCMbIO CAMOCMOAMENbHOE O0CBOEHUEe OMOEIbHbIX meM
(pazoenos) OucyuniuHvl, Max u NpPopabomxy mem (pazoenos), 0ceausaemMvlx 60 Bpems
ayoumopHou pabomsi. Bo epemsa camocmosmenvHol pabomuvl odyuarowuecs yumarom u
KOHCHEeKMUpYIom Y4eOHylo, HAYYHYIO U CHPABOYHYIO JUMepamypy, 6blNOIHAIM 3A0aAHUs,
HanpasieHHvle HA 3aKpenjieHue 3HAHUNL U OmpabomKy YMeHUll U HABbIKO8, 20MOBAMCA K
meKywemy u nPOMeHCYmMoUHOMY KOHMPOTIIO NO OUCYUNTUHE.

Opeanusayus — camocmosmenvHol — pabomvl  0OVH4AIOWUXCA  peclaMeHmupyemcs
HOPMAMUBHLIMU — OOKYMEHMAam, y4eOHO-MemoOudeckol Iumepamypou u 21eKmpOHHbIMU
006pa306amMenbHLIMU PECYPCAMU, GKIIOUASL:

Ilopadok opeanuzayuu u ocywecmeieHusi 00pA308AMeENbHOU  O0esIMEeNbHOCMU N0
00paA306aMENbHLIM  NPOCPAMMAM  8bICULE20 00PA308AHUSL — NpOSpAMMAM bakaiaspuamad,
npocpamMmMam  Cneyuaiumemad, NpPOSPAMMAM — MASUCIIPAMYpul  (YMEepHCOeH — NpuKazom
Munucmepcmea obpazosanus u Hayku Poccutickoii @edepayuu om 5 anpens 2017 200a Ne301).

Tucomo Munucmepcmesa oopaszosanus Poccuiickou @edepayuu Nel4-55-996un/15 om 27
Hosopsa 2002 o. "O6 axmueuzayuu camocmosmenbHol pabomvl CMyOeHmMOo8 8blCUUX YUEeOHbIX
3a6edenuti”.

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

B ocBoennn JUCHUIINIMHBI MHBAJIMJAMHW U JIMIAMH C OIrpaHUYCHHBIMHW BO3MOXHOCTAMU
310pOBbsl OOJIBIIOE 3HAYEHUE HMEEeT WHIWBHyajbHass ydeOHas pabora (KOHCYIbTalUU) —
JOTNOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOTr0 MaTepHana.

I/IH)II/IBI/I)IyaJ'II)HI)Ie KOHCYJIbTAallUKM 110 TMPEAMCETY SABJIAIOTCA BaXHBIM q)aKTOPOM,
CIOCOOCTBYIOIIMM MHAMBUYaIN3allui OOy4€HUS U YCTAaHOBJICHHIO BOCIIMTATEILHOIO KOHTAKTa
MEXJy MpernojaBareieM M oOydarolmMMcs MHBAIMIOM MM JIMIOM C OTPaHUYEHHBIMU
BO3MO’KHOCTSIMH 3/I0POBbSL.

7. MaTepuajibHO-TeXHUYECKOe o0ecrevyeHue Mo JUCHUNIuHEe (MOIYJII0)

HanmeHoBaHue crienuagbHBIX OcCHaIIIeHHOCTh CTIeIHAIBHBIX I[epeueHb JIMIIEH3NOHHOTO
TIOMEILEHUI MTOMELIEHUN MPOrpaMMHOTO O0eCTICUeHUsI

YuebHrle ayIUTOPHU hinic:e
MIPOBENCHUS 3aHATUH JEKIMOHHOTO
THIIA
VYueGHbIe ayIUTOpHU st | Mebens: yueOHas Mebenb Microsoft Windows
TIPOBENICHHSA 3aHATHH | TeXHHUYECKHe CPeacTBa O0yUCHHSL: Microsoft Office Professional Plus
CEMUHAPCKOro THMA, TPYMIoBbIX U | KoMmbroTephbl Fortran, C++, C#
WHIUBUIYAIBHBIX ~ KOHCYJIbTALIUH, MatLab
TEKYLIEro KOHTPOJIS u
MIPOMEXYTOUHOM aTTecTaluu

Jis  camocTosATeNbHOM  paboThl  OOy4aromuxcs  MpelycMOTPEHbl  MOMELICHHUS,
YKOMIUIEKTOBaHHbIE CIIELUATN3UPOBAHHON MeOesblo, OCHAILIEHHbIE KOMITBIOTEPHON TEXHUKOH ¢
BO3MOJKHOCTBIO MOJAKIIOYEHUsI K ceTH «MHTepHeT» M obecrieueHueM JOCTyNa B JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CpPEly YHUBEPCHUTETA.

HaumMeHnoBaHue TOMeEIeHNN IJI OCHAIIIEHHOCTH TTOMEIIEHNH [T [lepeueHp NHULIEH3MOHHOTO
CaMOCTOSITEITFHOHN PabOTHI CaMOCTOSATETBHON PabOTHI MIPOTrPaMMHOTO 0OECTICICHUS
00yJarOIXCS 00yJaFOIIIXCSI

Ilomemmenue st camocTosTeTbHOW | Mebens: yaeOHas MeOenb
paboTeI o0yJaromuxcs (YuTanbHe | KoMmImiekr — crienmanm3upoBaHHON

3an Hayunoii 6nbmrorex) MeOenH: KOMIBIOTEPHBIE CTOJBI
Ob6opynoBaHwue: KOMITBIOTEpHAS
TEXHUKAa C TMOAKIIOYEHHEM K
HMH(OPMAIOHHO-

KOMMyHHKaIIPIOHHOfI CCTHU




((I/IHTepHeT» u JOCTYIIOM B

JNIEKTPOHHYIO  MH(pOPMAIMOHHO-
00pa3oBaTeNbHYHO cpeny
00pa3oBaTesbHON  OpraHHU3allvy,
BeO-KaMephl, KOMMYHHKAI[MOHHOE
obopynoBaHue, oOecreUuBaroOIIee
JOCTyml K  CeTH  HWHTEpPHET
(mpoBogHOE COeIMHEHUE u
OeCrpOBOTHOE ~ COCMHHEHHE  TI0

texnonoruu Wi-Fi)

IomereHue i CaMOCTOATEIBHOMN
paboter  obywarommuxcst  (MC 6,
HUCT)

Meoenb: yaeOHass MeOeITh
KoMmmnekr  crenuamu3upoBaHHON
MeOeNH: KOMITBEOTEPHBIC CTOJBI
Oo6opynoBaHue: KOMITBIOTEpHAS
TEXHUKAa C TONKIIOYCHUEM K
uH(OopMaIMOHHO-
KOMM YHUKAI[HOHHOM
«HTepHeTY WM
3JICKTPOHHYIO

cetn
JOCTYIIOM B
nH(OpMaIMOHHO-
00pa3oBaTenbHYIO cpeny
o0pa3oBaTenbHON OpraHu3aluH,
BeO-KaMephbl, KOMMYHHUKAIIMOHHOE
obopynoBaHue, obecreyrBaromee
JIOCTYTI K  CceTH HHTEPHET
(mpoBoaHOE COEIMHEHNE H
0OecrpoBOIHOE  COCJMHEHUE  TIO
texuomnoruu Wi-Fi)




	1 Цели и задачи изучения дисциплины.
	1.2 Задачи дисциплины.
	1.3 Место дисциплины (модуля) в структуре образовательной программы.
	1.4 Перечень планируемых результатов обучения по дисциплине (модулю), соотнесенных с планируемыми результатами освоения образовательной программы
	2. Структура и содержание дисциплины
	2.2 Содержание дисциплины
	2.3 Содержание разделов (тем) дисциплины
	2.3.2 Занятия семинарского типа (практические / семинарские занятия/ лабораторные работы)
	2.3.3 Примерная тематика курсовых работ (проектов)
	2.4 Перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине (модулю)
	3. Образовательные технологии, применяемые при освоении дисциплины (модуля)
	4. Оценочные средства для текущего контроля успеваемости и промежуточной аттестации
	Структура оценочных средств для текущей и промежуточной аттестации
	Зачетно-экзаменационные материалы для промежуточной аттестации (экзамен/зачет)
	Критерии оценивания результатов обучения
	5. Перечень учебной литературы, информационных ресурсов и технологий
	5.2. Периодическая литература
	5.3. Интернет-ресурсы, в том числе современные профессиональные базы данных и информационные справочные системы
	Профессиональные базы данных:
	Информационные справочные системы:
	Ресурсы свободного доступа:
	Собственные электронные образовательные и информационные ресурсы КубГУ:
	6. Методические указания для обучающихся по освоению дисциплины (модуля)
	7. Материально-техническое обеспечение по дисциплине (модулю)

