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PABOYASA ITPOT'PAMMA JUCHUIIJIMHBI
1. HAUMEHOBAHUE JUCHUITJIMHBI
CyInepKkOMITbIOTEPHOE MOACIIUPOBAHNE U TEXHOJIOTUU
2. YPOBEHb BBICHIEI'O OBPA30OBAHUSA
[ToaroroBka Hay4HO-TIEIArOrMYECKUX KaJpPOB B MArucTparype.
3. HAITPABJIEHUE NMMOATI'OTOBKHU, HAITIPABJIEHHOCTb (ITPO®NJIb) IOATI'OTOBKHA

Hampasnenne 01.04.02 «IIpuxnannas mareMatuka u uHpopmatukay. [Ipoguiin moAroToBKU «BhIUHCINTENBHBIE METOBI K METO/IH-
Ka MoenupoBaHus», «CylnepKOMITbIOTEpHbIE TEXHOJIOTHH MaTeMaTHYECKOTO MOACITUPOBAHHS U 00paOOTKH TaHHBIX).

4. MECTO JUCIUILINHBI B CTPYKTYPE OCHOBHOM OFPA30BATEJIBHOM ITPOT'PAMMBI

JlucuuIuinHa BXOJUT B 0a30BYIO 4aCTh MAaruCTEPCKUX 00pa30BaTENbHBIX NMPOrpaMM «BpIUHCIUTEIbHBIE METOIBI U METOAMKA MOJETUpPOBa-
HUs», «CynepKOMIIBIOTEPHBIE TEXHOJIOTUN MaTEMAaTUYECKOTr0 MOJEIMPOBAHUS U 00pabOTKU JaHHBIX» , MoAydb «[IporpamMmHoe obecrieueHue co-
BPEMEHHBIX BBIYMCIUTEIBHBIX KOMIIJIEKCOBY», U3y4aeTcs B 3-M CEMECTpe.

S AHHOTALUA

BricokonpousBoaurensabie BeuucneHus (High Performance Computing — HPC) nmpuobperaror Bce Oosibliiee 3HaueHHE A Pa3BUTHSA
HayKH, IPOMBIIIICHHOCTH, 3/IpaBooXpaHeHus, 0ezonacHoctu. MuTterpanus HPC B MaTematnyeckoe MoJeTupoOBaHKE, YHUCICHHbBIE METO/IbI, METO/IbI
00paboTKH pe3ynbTaToOB HaOIr0AeHUI 60bIIOr0 00BbeMa co3/aa OCHOBY JUIs PEIIEHHUs] MHOTHX CJIOKHBIX IPOOJIeM, Hepa3pelInMbIX B HETAIEKOM
IPOIIJIOM, CIIOCOOCTBOBAJIA MOSIBIIEHUIO HOBBIX TEXHOJIOTHI B HayKe U TeXHUKE. JloCTHKeHHe PEeKOPIHBIX YPOBHEH B MPOU3BOAUTEIBHOCTH CyTIEp-
KOMITHIOTEPOB JHKTYET HEOOXOAMMOCTh Pa3paOO0TKH HOBBIX MAaTEMAaTHYECKHX MOJIENeH, YMCICHHBIX METO/IOB M aJTOPUTMOB, HHCTPYMEHTAIBHBIX
CHCTEM U CPEJICTB MapauIeIbHOTO MPOrpaMMHpOBaHus. Bee Ooliee BakHOE 3HAUCHUE CYNIEPKOMITBIOTEPHBIE TIOAXO0/IBI TIPHOOPETAIOT IS PEIICHUS
3ajad, CBSI3aHHBIX ¢ 00pabOTKOW OONBIIMX MaHHBIX. [IpuimokeHus st OONBIIMX JaHHBIX CTAHOBSITCS BCe 0OJEE€ PECYpPCOEMKHMH, IMOIICPKUBAS
OTrcaTeNbHBIE ¥ TIPOTHO3HBIE allTOPUTMBI, aKTHBHO MUCTIOIB3YS MOIXOABI MAITMHHOTO 00y4YeHns. CynepKOMITBIOTEPHBIE TIOXO0/IbI, OpPUEHTHPOBAH-
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HbI€ Ha [IPOU3BOUTENILHOCTh, MOT'YT CIOCOOCTBOBATH MPOJBMXKEHUIO 00JI€€ BBICOKOI'O YPOBHS IPOM3BOIUTEIBHOCTH IPUIIOKEHUH 111 00paboTKu
0obIINX JaHHBIX. B TO ke BpeMsi, aHaIUTHKA OOJIBIINX JAHHBIX MOXET OBITh MOJTHOIEHHOW MATKOW MPOTPAaMMHOM KOMIOHEHTOH 3KOCUCTEMBI BbI-
COKOIPOU3BOIUTENLHBIX BBIYUCICHUN 17151 00paOOTKM MaCCUBHBIX PE3YJIbTaTOB KPYIHBIX HAYYHBIX MCCICIOBAHUN WU Ul 00ECIICUeHUs! YUCIICH-
HBIX MOJIEJIEH CIIOKHBIMU JJAHHBIMU, I0Jy4EHHBIMU JPYTUMU HAy4YHBIMUA HHCTPYMEHTAMU.

Lenpto Kypca SIBISAETCS U3YYEHUE OCHOB CYNEPKOMITBIOTEPHOTO MOJCITUPOBAHUSA M OCBOCHUE HA MPAKTUKE TEXHOJIOTUN, HEOOXOIUMBIX ISt
peanu3aly pecypCcoeMKHX 3a7ad MaTeMaTHUeCKOro MOIEIMPOBAHUS U 00paOOTKU JaHHBIX OOJIBLIOrO 00beMa Ha CYyHNEPKOMIIBIOTEPHBIX CUCTEMAX.
B kypce paccMaTrpuBaroTCs BOIPOCHI COBPEMEHHOI'O COCTOSIHHUS Pa3BUTHUS CYNEPKOMIIBIOTEPHBIX TEXHOJIOIMH, BKIIIOYAs CYNEPKOMIIBIOTEPHBIC all-
HapaTHO-IPOrpaMMHbIe TUIaTGOPMBbI, MATEMaTUYECKUE MOJIEIH PEIIaeMbIX Ha CYIIEPKOMITBIOTEPHBIX 3aay M aJlTOPUTMOB UX PEIICHUs, apajlieib-
HBIC TEXHOJIOTUU PEANU3alUU TAKUX 3aa4 Ha CylEepKOMIbIOTepax. HeoTbeMieMoi 4acTbio Kypca sBIISICTCS BBIIIOJHEHHUE CTYyACHTAMH IIPAKTHYE-
CKUX 3aJaHuil Ha cynepkomnbioTepax MI'Y u BBICOKONPOU3BOAUTENBHBIX BBIYUCIUTEIBHBIX CUCTEMAX PsAa HAY4YHbIX opraHuszauuil. OcobeHHo-
CTBIO Kypca SBIISICTCS IIMPOKOE yJacTHUE B €r0 MPOBEACHUH CHEIMAINCTOB U3 Pa3IMYHBIX HAYYHBIX 00JIaCTeH, CBA3aHHBIX C MPUMEHEHHEM CyIep-
KOMIIBIOTEPHBIX TEXHOJOTUH. DTOT MOAXO/ MO3BOJISIET 00€CIEUNTh KBATU(PUIUPOBAHHBIN MEXIUCIUIUIMHAPHBIA MOIXO/, SIBISIFOIIMICS OCHOBOU
CYyNEPKOMIBIOTEPHOIO MOACIUPOBAHUSA.

6. IEPEYEHb IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS

JuctunianHa ydyacTByeT B (GOPMUPOBAHUU CIIEIYIONIMX KOMIIETEHIIUNA 00pa30BaTeIbHON MPOTPAMMBI:

(I)opanyeMble KOMIICTCHIIUHA HJ'[aH]/IpyeMble PE3yJbTAThI Oﬁy‘-lel-ll/lﬂ

31 3nars:

[ToTeHITMATEHBIC BO3MOKHOCTH M OCOOEHHOCTH TPUMEHEHHUST COBPEMEH-
HBIX CYNEPKOMIIBIOTEPHBIX TEXHOJIOTHI B MPOIIECCE MATEMATUYECKOTO
MOJICTTUPOBAHUS U MPOBEICHUS BEIYUCIUTENbHBIX DKCIIEPUMEHTOB, Oa-

CrniocoOHOCTh (hOpMyNIMpPOBaTh HAYYHO OOOCHOBAaHHBIE TMIIOTE-
3bl, CO3/[aBaTh TECOPETHUYCCKHE MOJICNU SIBICHUN W TMPOIECCOB, MPHUME-
HATH METOOJIOTHIO HAayYHOTO MO3HaHHWS B TPO(ECCHOHANBHOU Jes-
tenpHOCTH (YK-1).

CriocobeH pazpalaTbiBaTh U pEaTU30BBIBATH MPOEKTHI, Mpeay-
CMaTpHBasi U YUYUTHIBasi POOJIEMHBIE CUTYallMy M PUCKH Ha BCEX dTarax
BhinosiHeHus npoekra (YK-3).

CrnocoGen popmynrpoBaTh U peliaTh akTyajlbHbIE 3a/1a4d B 00-
nacty (GyHIaMEHTaIbHOW U npukianHoi matemaTuku (OITK-1).

Cnocoben COBCPHICHCTBOBATh U PCAJIM30BbIBATH HOBBIC MATCMa-
TUYCCKHUE W KOMIIBIOTCPHBIC METOJbl PCIICHUSA MPUKIAIHBIX 3aaad

(OTIK-2).

30BbI€ OCHOBBI TEXHOJIOTHI MapajuieIbHOrO MPOrpaMMUPOBaHUS

V1 VYmMmeTh

pean30BbIBaTh 0230BbIE BEIYUCIUTEIBHBIC MOJICTH C TPUMEHEHHUEM CY-
MIEPKOMITBIOTEPHBIX TEXHOJIOTUH

B1 Bnanets

HaBBIKAMH MCIIOJIb30BAHUS 0a30BBIX TEXHOJIOTHI MapayIeIbHOTO MPO-
IPaMMHPOBAHUS IJIs1 peain3alliu 33/1a4 MaTEMaTUYECKOT0 MOIeIMPOBa-
HUS 1 00paOOTKX OOJBITUX TAHHBIX HA MHOTOIPOIIECCOPHBIX BBIUUCITH-
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Croco0eH co3/1aBaTh U aHATU3UPOBATH MATEMATUIECKUE MOJICNIN | TEIBHBIX CHCTEMaX H CyNePKOMITLIOTEpaXx.
npoEeCCUOHATIBHBIX 33/au, YYUTHIBATH OTPAHUYCHUS M TPAHMIIBI MPH-
MEHUMOCTH MOJIeNiel, MHTEPIPETUPOBATh IMOJTYYCHHBIE MaTeMaTHye-
ckue pesynsrarhl (OITK-3).

OueHovHbIE CpeICTBA JIJIs1 TPOMEXKYTOUHOM aTTeCTalluu puBeaeHb! B [Ipunoxxenun.

6. OFBbEM JUCIUIIJINHBI

O0BeM IUCIUILIMHEI COCTABIAET 4 3aUeTHbIE eAUHULIBI, Bcero 144 Jaca.

72 gaca cocraBiseT KOHTaKTHas paboTa ¢ mperoaaBareneM — 36 4acoB 3aHATHIN JICKIIMOHHOTO TUIA, 36 YaCOB HAYYHO-TIPAKTUICCKHUX 3aHS-
THI.

72 daca COCTaBISIET CAMOCTOSTEIbHAs paboTa ydanerocs.

7. BXOJAHBIE TPEBOBAHUA 1JIs1 OCBOEHUA U CHUTIJIMHBI

VYyamuecs: T0JKHBI BIIaIeTh 3HAHUAMU 110 MaTEMAaTUYECKOMY aHaJIHU3y, JIMHEHHON anredpe, AuddepeHnnanbHbIM ypaBHEHUAM U KPaeBbIM
3a/1a4aM, napauieIbHOMy IIPOrpaMMUPOBAHUIO, aPXUTEKTYpaM U IPOrpaMMHOMY OOECIIEUEHUIO BHIYMCIUTEIBHBIX CUCTEM.

8. OBPA30OBATEJIBHBIE TEXHOJIOT'UA

[IpoBeneHue Kypca OCyIIECTBISIETCS C MOJAECPKKON caifiTa Kypca (uist 0OIIeAOCTYMHBIX MaTeprasoB) U ClelUalbHBIX (PalIOBBIX apXHUBOB
(nmst MaTepualioB, HE MPEHA3ZHAYCHHBIX U1 OOMIETO J0CTyna). JIeKIMoHHas 4acTh Kypca MPOBOJMUTCS C UCIOIB30BAHUEM MPE3CHTAIUIN JISKITHH.
BceMm cTyneHTam mpenocTaBisieTcs yaajieHHBIH TOCTYI Ha cynepKoMIbioTepHbie cucteMbl MI'Y. B mporiecce 00ydeHus UCTONB3YIOTCS TEXHOJO-
MM TApajuIeIbHOTO MPOrpaMMUPOBaHus, moaaepxkuBaembie oubmmorekamu MPICH, OpenMPI, Intel MPI, CUDA. OGecnieurBaercsi TOCTyI K
KOMIWISITOPaM, TOJJIEPKUBAIOIIMM TEXHOJIOTHH MHOTOMOTOYHOTO IMPOrPaMMHUPOBAHMS M TMPOTPAMMHPOBAHHUS TpadUUecKHX MPOILECCOPOB
(OpenMP, CUDA). Dk3aMeH 110 Kypcy MPOBOJAUTCS ¢ UCIIOIB30BAHUEM CUCTEMBI TUCTAHIIMOHHOTO KOHTPOJIS 3HAHUH Sigma.
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9. COAEP)KAHUE JUCHUIIJIMHBI

HaumeHoBaHue U KpaTkoe Bcero B Tom uncne
cojiep:KkaHMe Pa3iesioB M TeM | (Yachl)
JMCIUILIAHBI, KonTakTHasi padora (padoTa BO B3aMMOIeliCTBHH C Npenoaa- CamocTrosiTesibHAsi padoTa y4aie-
(l)opMa HpOMe)KyTO'-IHOﬁ ar- BaTeJIeM), Yyachbl rocsd, 9acobl
TeCTAllMHU MO0 JUCHUIIUHE U3 HUX U3 HUX
° . VuebOusnle 3augaTusa, | Beero Brmommenune | [Togroroska | Beero
5 S g HalpaBJICHHbIC HA JIOMaIITHUX pedepaToB
% § c;,‘ % MIPOBEJICHUE TEKY- 3aJaHui U T.IL..
= = S S S | Wero KOHTpoIs
5 3 ) § = | yenesaemocTu:
E : o § S 2 | KOJUIOKBHYMBI,
E - E = == = % IPAKTUYECKHE
= E = ; 2 =l &= Z | KOHTPOJIbHBIE 3a-
oM E N = o =N HSTHS U JIP.
Tema 1. TenaeHuHN pa3BH-
THA APXUTEKTYP U Mpo-
TPaAaMMHOI0 00ecrneyeHust
COBPEMEHHBIX BBICOKOIIPO-
H3BOAMTEIbHBIX CHCTEM.
ApXUTEKTYypHbIE 0COOEHHOCTH
Y TEHJICHIIMU Pa3BUTHUSI CO- 12 4 ) 2 i 9 8 4 i 4
BPEMEHHBIX MUKPOITPOLECCO-
POB.
CoBpeMeHHBIE CYNIEPKOMIIBIO-
TEpHbIE CHUCTEMBbl. ApPXHUTEK-
TYpBI KOMMYHUKAIIUOHHBIX
CHCTEM CYNEPKOMIIBIOTEPOB.
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ApPXUTEKTYpHas  TOJICPIKKA
BBICOKOITPOU3BOIUTEIIbHBIX
BBIYMCIICHUH ©  00pabOTKH
OOJIBIINX JTAHHBIX.

APXUTEKTYpHbIE 0COOEHHOCTH
CyIlepKoMIb0TepoB JIoMmoHO-
cos-2, Blue Gene/P.
Hacrpoiika s pexTuBHOCTH
IapaJyIeIbHbIX IPUIIOKEHUH C
y4eToM 0coOeHHOCTeH apXu-
TEKTYp CYHEepKOMITBIOTEPOB.

Tema 2. TeopeTnueckue oc-
HOBBI BIYMCJIUTEIbHBIX
MoJeJieil U mapaJieJibHbIX
ajnroputMoB. TexHosoruun
NnapauieJbHOr0 Nporpam-
MHPOBAHMS.

CrpykTtypa anroputmos. [lo-
ciiefioBaTeNbHas U apa-
JeTbHAs CIIOKHOCTB allTOPUT-
MOB, HH(POPMALMOHHBIN Tpad
U pecypc napaiean3ma ajiro-
PUTMOB.

[TapannensHas o6paboTka
60bIKX TpagoB.

IIpuHIUITBI TOCTPOEHMUS CY-
NEPKOMIBIOTEPHBIX MTPUIIO-
KEHHS C HCITOJIb30BAaHHEM
texronoruit MPl u OpenMP.

22

12

10

10
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Tema 3. Texnoaorus CUDA
BBICOKOTNIPOU3BOIUTEIbHBIX
BBIYUCJIEHUI HA KjIacTepax
¢ rpagpMyYecKMMHU YCKOpPUTe-
JIAMH.

ApPXUTEKTYpHbIE 0COOCHHOCTH
rpaduuecKux mpoIeccoposB,
HarpaBJICHHBIC HA MACCHBHO-
HapajuieJIbHbIC BBIYMCIICHHS.

OcobeHHocTr paboTHI C ma-
MSITBIO TpaUIECKOro mpo-
reccopa.

Metons! 3¢ pexTrBHON Opra-
HU3aLNU NapaJuIEIbHBIX BbI-
YHUCIIEHUHN Ha rpapuuecKux
nporeccopax.

24

14

10

10

Tema 4. CynepkoMnbroTep-
HOE MOJeJIMPOBAHME LIS
penieHus AKTYaJIbHBIX BbI-
YHMCJIUTEIbHO-CI0KHBIX 32-
aad.

CynepKOMITbIOTEPHI U BBIYUC-
JIMTENIbHAS TUAPOJINHAMUKA.

CynepKkoMIbIOTEPHOE MOJIE-

56

12

10

28

28

28
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JUPOBaHUE TYPOYJIECHTHBIX
TEYEHU.

Oco0eHHOCTH CYTIEpKOMIIBIO-
TEPHOr'0 MOJICIMPOBAHUS TE-
YeHHS HECKMMAEeMOM KM KO-
CTH.

CynepKoMITbIOTEpHBIE TEXHO-
JIOTUM pacyeTa a’poJAUHaAMU-
YeCKMX U aKyCTHYECKHX Xa-
PaKTEpUCTUK  JIETATEJIbHBIX
anmnaparos.

Hcnonp30BaHue CynepKoM-
MBIOTEPHBIX TEXHOJOTHH JIJIst
penieHus 3aaa4 ouonHpopma-
THKH.

CynepKOMITbIOTEPHBIE TEXHO-
JIOTUH TSI MEULIUHBI

IIpome:xyTouHas aTTecTa-
M — NPAKTHYeCKHe KOH-

30 10 20 20
TPOJIbHbIE 3aJaHUsl + UHIH-
BHYyaJIbHbIE co0eceJ0BaAHUS
Hroro 144 72 72
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10. YYEBHO-METOUYECKHAE MATEPHAJIBI IJII CAMOCTOSATEJIBHOM PABOTHI YYAIIIUXCSI

CamocrosTenpHas pa60Ta ydalmuxcs COCTOUT B M3YUCHHUH JICKIIMOHHOI'O MaTtcepuala, y‘IG6HO'MeTOI[I/I‘ICCKOI71 JIUTCPATYpPhbI, ITIOATOTOBKHU K

MPAKTUYCCKUM 3aJaHUAM TCKYIICTO KOHTPOJIA U HpOMe)ICYTO‘{HOfI aTTeCTanuu.

PECYPCHOE OBECIIEYHEHUE

1)
2)

3)

4)

OcHoBHas y4eOHO-MeToInYecKas JJUTepaTypa

Boesonun B.B., Boesonun Bn.B. [lapannensnubie Beruucienus. - CI16.: BXB-Ilerepoypr, 2002. - 608 c.
AntonoB A.C. Texnonoruu napasuienbHoro rnporpammupoBanust MPI u OpenMP: Vue0. nocobue. - M.: U3gaTenbctBo MOCKOBCKOTO YHU-
Bepcurera, 2012.-344 c.-(Cepus "CynepkomnbiotepHoe oopazoBanue”). ISBN 978-5-211-06343

Arobosckuii M.B. BBeneHue B napajuiesibHble METO/IbI pellieHus 3a1a4: YuebHoe nocodue . — M.: M3natensctBo MOCKOBCKOrO YHUBEPCH-
teTa, 2012. — 328 c.

Ilonosa H.H., Koneanog A.C., Cubimnuxos A.B., Mamemamuueckoe mooenuposanue u npoepammuas mooeiv CUDA, uzdamervcmeo OO0
"MAKC Ilpecc" (Mockea) , ISBN ISBN 978-5-317-05911-8, 176 c., 2018 .

Z[OHOJ'IHI/ITGJ'IBHaSI y‘{e6HO'MeTO,Z[I/I‘leCKaSI JIMATCparypa

DT onosusuuu B.M., aiiiies M.A., Kapa6acos C.A., Koporkun N.A.

2)
3)

1)
2)
3)
4)

HoBble aaropuT™pl BBIYMCIUTEIBHON THAPOTUHAMUKHI JJI1 MHOTOIPOLIECCOPHBIX BBIUMCINTENBHBIX KOMIUIEKcoB./M.: M3narenscTBo Moc-
KOBCKOro yHuBepcuteTa, 2013, 472 c.

JL. Canzepc, 3. Konnpor Texnonoruss CUDA B mpumMepax. Beenenue B nporpaMMupoBanue rpadpudeckux npoueccoposn. 2015, 232 c.

A. B. bopeckos u nip. [lapannensubie Beruricienus Ha GPU. Apxurtektypa u nporpammuas mojenb CUDA: Yue6Hoe nocobue.-

N3 natensctBo MockoBekoro yHusepeureta, 2012, 336 ctp.

Pecypchl nHpOpManoHHO-TEIeKOMMYHUKAMOHHOU ceTn « HTepHeT»

http://AlgoWiki-Project.org

http://parallel.ru
https://faculty.mccombs.utexas.edu/deepayan.chakrabarti/mywww/papers/siam04.pdf
http://www.boost.org/doc/libs/1 65 0/libs/graph/doc/index.html
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https://parallel.ru/news/bhv_parallelcomputing.html
https://www.ozon.ru/person/5432083/
https://www.ozon.ru/person/5432084/
http://parallel.ru/
https://faculty.mccombs.utexas.edu/deepayan.chakrabarti/mywww/papers/siam04.pdf
http://www.boost.org/doc/libs/1_65_0/libs/graph/doc/index.html

WNHdopmanoHHbIE TEXHOJIOTUH, UCIIOIb3yEMBIE B IpoLiecce 00yUYeHUs
B nporecce 00ydeHust UCTIONB3YIOTCS TEXHOJIOTUU NapaiiensHoro nporpamMupoBanust MPI, OpenMP, CUDA.
MarepuanbHo-TeXHHUECKas 0a3a

Jlnst mpenojaBanus AMCUUILUIMHBI TpeOyeTcs JeKIMOHHAs ay TMTOpHs, 000pYI0BaHHAas! IEPCOHATLHBIM KOMITBIOTEPOM U IPOEKTOPOM JUIsl BOC-
IIPOM3BEACHUS NPe3eHTALUH JIEKIUI, MAapKEPHOU WIIM MEJIOBOM TOCKOU. Y CTYAECHTOB JOJDKHBI ObITh HOYTOYKH C BO3MOXKHOCTBIO BbIX0/1a B MIHTEp-
HeT. B citydae oTcyTcTBHS HOYTOYKA Y CTY/I€HTa JOJDKEH ObITh 00ecTieyeH JOCTYI B KOMITBIOTEPHBIN Kilace, 000pyA0BaHHBIN 10ocTynoM B MHTEp-
HeT. Ha cynepkoMiibroTepax JODKHO OBITh YCTAHOBJIEHO NPOrpaMMHOE oOeciedeHue, He00X0AUMOE 1Sl BBIITOJHEHMSI 3aJaHUH: KOMIWIATOPBI,
nojyepkuBatonire o0padorky nupekrus OpenMP, 6ubnnotexn, odecnieunBaromue BoinoiaHenne MPI-porpamMmm. A tMUHHCTpaTOpaMH CYTIEPKOM-
IBIOTEPOB JIOJDKHO OBITH 00ECIICUEHO 3aBe/ICHHE aKKayHTOB [UIsl CTYACHTOB U BBIJCJICHO KBOTA JJIsl XpPaHEHHUs TAHHBIX Ha Iuckax (He menee 20 GB).

Jli1g mpoBeIeHUs IK3aMEHOB JI0JKHBI ObITh 00€CIIeYeHbl KOMIIBIOTEPHBIE KJIACChl, 000PYOBaHHbIE KOMIIBIOTEPAMU C BO3MOYKHOCTHIO BBIX0O/Ia B
HNuTepHer.

12. SI3bIK IPEIIOJIABAHUS
Pycckuit
13. PASBPABOTYUK IMTPOI'PAMMBI, ITPEINIOJABATEJIb

K.¢.- M.H., goreHT [TonmoBa Huna Hukonaesna (popova@cs.msu.su)
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Ipuioxxkenune

OIIeHO‘{HLIe cpeacrea aJis HpOMe)RyTO‘lHOﬁ aTTeCTalluM 10 TMCHHUIIJIMHE <<CyHepKOMHbIOTepHOC MOACIIUPOBAHUC U TCXHOJIOTUU»

HpOMe)KYTOLIHaﬂ aTTeCTalusda COCTOUT M3 ABYX 3TAIlOB — BBIIIOJIHCHUSA 2-yx KOHTPOJIbHBIX 3aI[aHI/II\/'I, IMPOBCPAIOIINX HpI/IO6peTeHHBIe y4a-

MUMCA YMCHHUA U HABBIKU, U UHAWUBUAYAJIbHOI'O CO6€CCIIOB3HI/ISI, MPOBEPAOIICTO KAYCCTBO BBIITOJIHCHHBIX 3aI[aHI/H>'I.

CpeZ[CTBa AJid OICHUBAHUA IJIAHUPYCMBIX PE3YJILTATOB 06yqu1/1;1, KPUTCPUHU U TOKA3ATCIIN OLUCHUBAHUS IPUBCACHBI HUIKC.

PE3YJIBTAT KPUTEPUMU u ITIOKA3ATEJIM OHUEHUBAHUSA PE3YJBTATA OBYYEHUA OINEHOYHBbIE
OBYYEHUA U3 COOTBETCTBYIOUIUX KAPT KOMIIETEeHIUI CPEACTBA
1 2 3 4 5
Heynosae-
TBOpUTEab- | HeynoBiieTBopuTe/JbHO | Y10BJIETBOPUTEIbHO Xopomio OtauuHo
HO
31 3narn: OtcyrcTBUe | @parMeHTapHBIE MIPE- B nenom chopmupo- | ChopmupoBannsie, HO | ChopMHupOBaHHBIE Cucrema tectu-
IToTeHMab- 3HaHUH CTaBJICHHs O MOTEHLIU- BaHHbIE, HO HEMOJHBIE | COAEpIKAIME OTJENb- | CUCTEMaTHYECKUe pOBaHUs 3HAHUN

HBIE BO3MOX-
HOCTHU U 0CO-
OEHHOCTH MpHU-
MEHEHHS CO-
BPEMEHHBIX CY-
MEPKOMIIbIO-
TEPHBIX TEXHO-
JIOTUH B IIPO-
1ecce MaTemMa-
TUYECKOT'0 MO-
JETUPOBAHUS 1
MIPOBEICHUS
BBIYHCIIUTEIb-
HBIX SKCIEPHU-
MEHTOB, 0a30-
BbI€ OCHOBBI
TEXHOJIOTHI

AJIbHBIX BO3MOKHOCTAIX U
0COOEHHOCTSIX IPUMEHe-
HUSA COBPEMCHHBIX CYy-
NEPKOMIBIOTEPHBIX TEX-
HOJIOTH B TPOIIECCE Ma-
TEMaTU4eCKOro MOJEIH-
pOBaHUA U IIPOBEICHUSA
BBIYUCIUTENbHBIX IKCIIE-
PUMEHTOB, 0a30BbIE OC-
HOBBI TEXHOJIOTUH Ma-
paJUIeTIHHOTO TIPOTPaM-
MHUPOBaHHUS

M HaY4YHBIX BBIUHCIICHHH.
OTcyTCTBHE OJIOKH-
TCJIBHBIX OIICHOK 3a
NPaKTUYECKHE 3aJaHuUs.

3HAHMS OTCHIINAIIb-
HBIX BO3MOYKHOCTSIX U
0COOEHHOCTSIX MpH-
MEHEHHUSI COBPEMEH-
HBIX CYNIEPKOMITBIO-
TEPHBIX TEXHOJIOTUM B
MpoIiecce MaTeMaTH-
YECKOI0 MOJAEIIUPOBA-
HUS U TIPOBEACHUS
BBIYMCIIUTEIIbHBIX
HKCIIEPUMEHTOB, Oa-
30BbI€ OCHOBBI TEXHO-
JIOTU MapajuIeIbHOTO
MIpOrpaMMHUpPOBaHUS

M HAay4YHBIX BBIYHUCIIC-
Huil. IlonoxurenbHeie
OIICHKM 3a TpaKTHUYe-

HbI€ IPOOEIIbI B 3Ha-
HUSX OTEHIMAIBHBIX
BO3MOKHOCTEH U 0CO-
OeHHOCTel prUMeHe-
HUS COBPEMEHHBIX
CYNIEPKOMIIBIOTEPHBIX
TEXHOJIOTHUI B TIPO-
1[ecce MaTeMaTuye-
CKOT'O MOJIEJIUPOBa-
HUS U IPOBENICHUS
BBIYHMCITUTENIbHBIX
IKCTIIEPUMEHTOB, 0a-
30BbI€ OCHOBBI TEXHO-
JIOTHH MapaljIeIbHOTO
MIPOrpaMMHUPOBAHHUS

M Hay4HBIX BbIUHCIIE-
HHW. Xopomue W OT-

3HAHUS HOTCHIINAJIb-
HBIX BO3MOXKHOCTSX
1 0COOCHHOCTSX
MIPUMEHEHUS COBpe-
MEHHBIX CYIIEPKOM-
NBIOTEPHBIX TEXHO-
JIOTHH B Mpouecce
MaTEMaTHYECKOIO
MOJICTTUPOBAHUS U
MIPOBE/ICHUS BBIUKC-
JIATEILHBIX JKCITE-
PUMEHTOB, 0a30BBIC
OCHOBBI TEXHOJOTHH
napajuie’IbHOro Ipo-
TPaMMHUPOBAHHMS

M HAay4YHBIX BBIUHC-
JICHHIA. OTnuuHbIE

Curma (Sig-
ma.parallel,ru) b
AHAUBUIYab-
HOe cobeceno-
BaHHE
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napajuieIbHOTO CKHE 3aJaHusl. JUYHBIE OIICHKU 3a | OLICHKU 3a MpaKThye-
POrpaMMHUpPO- IpaKTHYECKHE  3ajJa- | CKUE 3aIaHHUs.
BaHUS HUSL.
Y1 ¥Ymersb OrcyrctBue | ®parmenrtapusie ymenus: | B nenom chopmupo- | ChopmupoBannoe, Ho | ChopMupoBaHHOE MPaKTUYECKHUE
peaNn30BbIBAaTh | YMEHUH pea- | peajlu30BbIBaTh 0a30BbIE | BAHHOE, HO HE CUCTE- | COJAEpIKAIIee OTIEIb- | CUCTEMATHYECKOE KOHTPOJIbHbBIE
0a30BbI€ BbI- JU30BBIBaTh | BBIYMCIUTEIbHBIC MOJIE- | MaTUYECKOE YMEHHE HbIE TPOOEIIb YMEHUE | YMEHUE peaan30Bbl- 3a/laHus
YHCIUTENbHBIE | 0a30BBIC BBI- | JIU C IPUMEHEHHUEM CY- pean30BBIBaTh 0a30- | PeaTnM30BBIBATH 0a30- | BaTh 0A30BbIC BbI-
MOJIEJIH C MIPU- | YUCIUTENb- MEPKOMITBIOTEPHBIX T€X- | BbI€ BHIYUCIUTENbHBIC | BbIC BRIUMCIUTEIbHBIC | YUCIUTEIbHBIE MO-
MEHEHUEM Cy- | HbIe MOJCIIA | HOJIOTHI MOJICJIU C TIPUMEHE- MOJIeNIN C IPUMEHE- JIeJT C IPUMEHEHHEM
MEPKOMITbIO- C IpUMeHe- HUEM CYNIEPKOMIIbIO- | HUEM CYNEPKOMIIbIO- | CYHNEPKOMIIBIOTEp-
TEPHBIX TEXHO- | HUEM CyTep- TEPHBIX TEXHOJOTHUMA TEPHBIX TEXHOJIOTUA HBIX TEXHOJIOTHIA
Joruit KOMIIBIOTEP-
HBIX TEXHO-
JIOTU
B1 Baagerb OtcyrctBue | @parmeHtapHoe Biage- | B nemnom chopmupo- | ChopmupoBannoe, Ho | ChopmupoBaHHOe MPaKTUYECKOE
HaBBIKAMH MC- | HABBIKOB MC- | HHUE UCIIOJIH30BaHMs O0a- | BAHHOE, HO HE CHCTe- | COJEpIKaIlee OTIAENb- | CUCTEMATHYECKOE KOHTPOJIbHOE
MOJIb30BaHUS MOJIb30BAaHUS | 30BBIX TEXHOJIOTHII Ma- MaTHYECKOe BiaJIeHHue | Hble MPOOENbl Baie- | BIaJCHHE HAaBBIKAMU 3a/1aHNe
0a30BbIX TEX- 0a30BbIX paIeTLHOTO TIpOrpam- HaBBIKAMH HCTIOJb30- | HUE HABBIKAMH HC- MCIIOJIb30BaHus 0a-
HOJIOTUH Ma- TEXHOJIOTUI | MUPOBaHUS ISl peaiu- BaHUs 0a30BBIX TEX- MOJIb30BaHUs 0A30BBIX | 30BBIX TEXHOJIOTUMN
pauIeTIbHOTO napauienb- 3aIiM 337]a4 MaTeMaTH- | HOJIOTHH MapajljieNib- | TEXHOJOTUM Mapai- napajieIbHOTO TIPO-
MporpaMMupo- | HOTO Mpo- YECKOTr0 MOJAEIIUPOBAHUSA | HOTO ITPOrpaMMHUpPO- JENBHOTO MPOrpaM- rPaMMUPOBAHUS AJIs
BaHMs IS pea- | TpaMMHUpO- 1 00pabOTKH OOJIBIINX BaHMs IS peajln3a- MHpPOBAHUSA [UIS pea- | pealn3anuu 3a1a4d
JU3alMK 337a4 | BaHUS 7S JTAHHBIX Ha MHOTOIIPO- LMY 3a/1a4 MaTEMaTU- | JIM3aLMU 33/1ay MaTe- | MaTeMaTH4eCKOro
MareMaruye- peanu3anuu | IECCOPHBIX BBIUYUCIH- YECKOT'0 MOJISIMPOBA- | MaTUYECKOTO MOJIe- MOJICTTUPOBAHUS U
CKOTO MOJIENIU- | 3a]la4 MaTe- | TEIbHBIX CUCTEMaX U Cy- | HUS U 00pabOoTKH JUPOBAHUS U 00pa- 00paboTKH OOIBIINX
pOBaHUSA M 00- | MATHYECKOTO | MEPKOMIThIOTEpaX OOJBITUX TAaHHBIX HA | OOTKH OONBIIMX JaH- | JIAHHBIX HA MHOTO-
paboTku 60Tb- | MOAETUPOBA- MHOTOIIPOIIECCOPHBIX | HBIX Ha MHOTOIPO- MPOLIECCOPHBIX BbI-
IIUX JTAHHBIX Ha | HUS U o0pa- BBIYUCIIUTEIBHBIX CH- | IIECCOPHBIX BBIUUCIU- | YACITUTEIBHBIX CH-
MHOTOMpOIeC- | O0TKH OO0Ib- CTEMax M CYNEepKOM- | TEJIbHBIX CUCTEMAX U | CTEMAaX U CYyNEePKOM-
COPHBIX BBI- WX JTAaHHBIX MBIOTEPAx CyNEepKOMITBIOTEpaX MBIOTEpax
YUCJIHUTENbHBIX | HA MHOTO-
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CHCTEMax U Cy- | Iporeccop-
NEPKOMIIBIOTE- | HBIX BBIUHUC-
pax JUTEILHBIX
cucreMax u
CYIIEpPKOM-
MBIOTEpaXxX

DoHAbI OLIEHOYHBIX CPEACTB
IIpumepHbIe NPpaAaKTHYECKHE KOHTPOJIbHbIE 3aJaHUA ISl TEKYIIEro KOHTPOJISI yCIeBAeMOCTH.
DopMyJIMPOBKA 3a1aHUS

ITocTanoBka 3agaun

Heo6xoauMo BBITOTHUATE HCCIIeI0BaHNE HHPOPMAITMOHHON CTPYKTYPHI 33JaHHOTO ()parMeHTa MPOrpaMMBbI, IPEJICTABICHHON B BHJIE TIOCIIEI0Ba-
TeJIbHOM peanu3anuu Ha sa3bike Cu. [lanee nHdopMalimoHHYIO CTPYKTYpPY (parMeHTa Hy>KHO ONMCcaTh Ha crieluanbHoM s3bike Algolang. Onucanue
s3p1ka Algolang ¢ mpumepamu NCTIOIB30BAHUS MOXKHO HAWTH 371€Ch.

Hanee ¢ ucnonszoBanueM crcrembl Algoload(link is external) Heo6xoauMo OCTPOUTH HHPOPMAIIMOHHBIN Tpad) 3TOro pparMeHTa MPOrpaMMbl, 1Mo-
JYYHUTb €ro U300pakeHue ¢ PaCMoI0KEHUEM BEPIINH B €CTECTBEHHON cHCTEMe KOOPAMHAT, CBA3aHHOM € MPOCTPAHCTBOM UTEpaIMid UCCIIETyeMOro
¢dbparmenTa. 3Ha4CHUS BHEITHUX MapaMeTPOB HYXKHO MOA00paTh CAMOCTOSATEIBLHO, YTOOBI HATJISIHO OTOOPA3UTh XapaKTepHbIE 0COOEHHOCTH HH-
dopmannonsoro rpada. KpaTtkyro HHCTpYKIUIO 110 UCIIONIB30BaHUIO cucTeMbl Algoload MoxHO HalTH 37ech. IHCTPYKIUIO 110 MCIIOJIB30BaHUIO CHU-
CTEMbI BU3yalnHu3alui HHPOpMaMOHHOTO rpada Algoview MOKHO HalTH 3/1ECh.

Jnst ucxogHOrO (pparMeHTa mporpaMMsl ¢ UCIOJIB30BaHNEM IOCTPOEHHOTO rpada TpedyeTcst OnpeeanTh ero 6a30Bble CBOICTBA (YacTh BHIAAETCS
cucreMoi Algoview, yacTb HY>KHO OINIPEJIEIUTh CAMOCTOSITEIBHO):

e Uucno BepunH B UHPOpMalMOHHOM rpade pparmenTa (mocnenoBaTenbHas CI0KHOCTb).

e JlnuHa KPUTHUYECKOTO MYTH B MH(OPMAIIMOHHOM Tpade (mapasienabHas CI0KHOCTD).

e Illupuna sipycHo-napamienbHoi popmbl (B TEKCTE JaiiTe nmosicHeHus, s kKakoil umenHo AI1® npuBeneHo 3HaUYE€HUE MIMPHUHBI).
e MaxkcumanbHas riyOruHa BIOKEHHOCTH LIUKJIOB.

e Uucno pa3auyHbIX TUIOB IYT (THUII OYT ONpPEAeseTCs] HalPaBISIFOIIUM BEKTOPOM U JJIMHOM).

o Hannuue anuHHBIX AyT (T.€. IyT, JUTMHA KOTOPBIX 3aBUCHUT OT BHEIIHUX MAapaMETPOB).
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https://parallel.ru/sites/default/files/info/education/opisanie_yazyka_algolang.pdf
https://algoload.parallel.ru/
https://parallel.ru/sites/default/files/info/education/instrukciya_po_rabote_s_algoload.pdf
https://parallel.ru/sites/default/files/info/education/instrukciya_po_rabote_s_algoview.pdf

o KonuuectBo obmnacreit perynsipHocTu B HHGOpMamoHHOM rpade. O6nacTh peryaspHOCTH — 3TO MHOXKECTBO BEPIIMH rpada, u3 KOTOpOro
UCXOJAT IyTU OJJHOTO THIIA (U3 OJHOM 00IaCTH PEryJIIPHOCTH MOTYT UCXOJUTH IyTH Pa3HbIX TUIIOB).

OdopmiieHue 0T4ETA 110 3aJAHUIO

OTuéT 10 3a1aHUIO TOJDKEH OBITH BBICIIAH MPEMOAABATENIO (B MHChME 00s3aTeNbHO YKaXKuTe HoMep BapuanTal) u noimkeH cogepxarts @O u Ho-
Mep TpYIIIbI CTYAEHTa, HOMEp BapuaHTa, UCXOAHbIN KOJ pparMeHTa, Koa Ha A3blke Algolang, puCyHKH cO CKpUHILIOTAMU ¢ U300paKEHUSIMU UH-
dopmanroHHoTO rpada, Mo3BONIAIOUIMMH ONPEACIUTE €T0 CTPYKTYPY, ONUCaHUs Oa30BbIX CBOWCTB, HCXOAHBIM KO ¢ pa3MEUEHHBIMU Napaljiesb-
HBIMU [IUKJIAMH.

IIpumep odopmieHust oryéra

e Ilpumep 1.

Cnucok BONPOCOB /151 HHAMBHAYAJIbHOI0 co0ecel0BAHHUA HA MPOMEKYTOYHOI aTTecTAlMU

1) Crpateruu pa3BUTHSI COBPEMEHHBIX BBICOKOITPOU3BOIUTEIBHBIX TEXHOIOTHH.

2) ApxuTekTypa cynepkomibiorepa JIoMOHOCOB.

3) [IporpamMHasi MOAEPIKKA ITAIOB MOJATOTOBKHU U BBIMOIHEHHS apajlIebHBIX IIPOrPaMM Ha CyrepKoMIbioTepe JIOMOHOCOB.

4) TIporpamMMHoO-arnmapaTHas apXuTeKTypa cynepkommnbiorepa Blue Gene/P u Beicokompon3BoauTeIbHOTO Kilactepa Polus.

5) IlocnenoBarenpHas 1 HapajlieabHAs CIOKHOCTH ATOPUTMOB, HH(POPMAIMOHHBIN Tpad U pecypc napasien3Ma aJropuTMOB.

6) Opranuzanus napaiebHBIX BRIUUCICHUH ¢ UCTIONIB30BaHUEM TEXHOJIOTHH Mepeaun coobrnennii MPI.

7) Meto/ipl pean3aiyy napauielbHbIX BEIYUCICHUN Ha TPUMEPE PEIICHUs CETOYHBIX 3a/1ad.

8) Mcnosp30BaHKe CYyNEpKOMIBIOTEPOB IS PEIICHHS 33724 MOJICKYJIIPHOTO MOJICITUPOBAHMUSL.

9) ApXHTEKTypHBIE OCOOCHHOCTH Ipa)UueCKUX MPOIIECCOPOB, HATIPABICHHbBIC HA MACCHBHO-TTapajieibHble BEIYHUCICeHHs. OCOOCHHOCTH pabOThI
C MaMsIThIO TpauuecKoro Mporeccopa.

10) Metoabt 3pheKTHBHOM OpraHU3aIMy MapauIe/IbHBIX BEIYMCICHHN Ha rpa)MIecKUX MPOIeCccopax.

11) [punHimn paboThl AITOPUTMA MOACTHPOBAHHS CKUMAEMBIX TYPOYJICHTHBIX TCUCHUI.

12) MuoroypoBHeBoe pacnapauienuBanne CFD anroputma u reTeporeHHbIe BEIYUCICHUS.

13) CriocoObl CHHXKEHUS PECYPCOEMKOCTH CYNEPKOMITBIOTEPHOTO MOJICITUPOBAHUS 33/1a4 ra30BOM JMHAMUKHU. TEXHOJIOTHS BBITIOJIHEHHS CyTIep-
KOMIIBIOTEPHOIO pacueTa 3aJau ra30BOM TUHAMUKH.

14) CynepkoMIbIOTEPHOE MOJICTUPOBAHKUE TYPOYJIEHTHOTO TCUCHUS HEC)KUMACMOM YKUIKOCTH.

15) [TapamnenbHas 00paboTka 60bIIUX TpadoB.

16) CynepKOMITbIOTEPHBIE METO/IBI PEIICHUS 3a/1a4 OMONH(POPMATHKH.
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https://parallel.ru/sites/default/files/info/education/primer_otchyota.pdf

MeToauuecKue MaTepHuaJibl 1Jisd IPOBECACHUA MPOLUECAYP OCHUBAHUSA PE3YJIbTAaTOB oﬁyqe}mﬂ

HpaKTI/I‘lCCKI/Ie KOHTPOJIBHBIC 3alaHUA JJIA HpOMeX(YTOQHOfI aTTCCTaluHu ABJIAIOTCA JOBOJBHO O6’b€MHLIMI/I, IIO3TOMY B Ka4€CTBEC IIPOMEKY-
TOYHOI'0 KOHTPOJISA BBIMIOJIHCHUA 3aJaHUsA CI)I/IKCI/IPYIOTCSI KOHTPOJIbHBIC CPOKH CAa4u 3aJaHuil. BpIDondHEHHE KaXI0ro MPAKTUYCCKOr'o 3adaHHusA
OLICHUBACTCA II0 5-0a/THOM CHCTEME. Cz[aqa 3aJaHusd B YCTaHOBHeHHBII;'I CpOK C IIOJHBIM OTYCTOM OLICHUBACTCA B 5 6amnos. 3a Ka)K,I[BIfI IIpoCpo-

YEeHHBIN JIeHb HAYUCIIAIOTCS mTpadubie 6amuibl. HeynoBneTBopuTeabHAas OLEHKA BBICTABISIETCS B ClIyyae HEMPEICTaBICHHU OTYETa M0 33JaHHUI0 J10
KOHIIa CEMeCTpa.

CTYILCHTBI, HC NPCACTAaBUBIINE OTYCTHI 110 3aldHUAM, ITOJTYYAr0T 3aa1y Ha SK3aMCHaX.
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