degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [TapannensHble METOABI CYTIEPKOMITBIOTEPHBIX BBIUNCICHUN
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocraBui: W.H. KonbmuH, kaga. ¢pu3.-Mar. HayK

[Iporpamma obcyxieHa Ha 3acefjannd Kadeapbl MaTeMaTH4ecKux OcHOB ynpasienus 21.02.2025



AHHOTANMA
Kypc «llapamnensHbie METONBI CYNMEPKOMITBIOTEPHBIX BBIYHCICHHUID CBSI3aH C CaMBIMH COBPEMEHHBIMHU
TEHJEHIUSMHU Pa3BUTHs BBIYUCIWTEIHHON TEXHUKHU. B HEM paccmaTrpuBaroTCAd TEXHOJIOTUH MapajiIebHOTO
MIPOTPAMMHPOBAHUS TSI BEIYMCIUTEIBLHBIX CHCTEM C OOIIeH pacrpeneneHHoN maMsIThio Ha ocHOBe OpenMP,
MPI, Cuda u np.
Bonbioe BHUMaHME yJiensieTcsl mapayuielIbHBIM ajIropuTMaM JTUHEHHON anreOphl, MaTeMaTHIeCKol (PU3UKH,
METO/IOB onTuMmm3anuu. M3ydaercs 3PQGEKTHBHOCTh HMX TNapajieIbHOW pealu3aliil Ha COBPEMEHHOM
BBIYHCIIUTEIIFHOM KJIacTepe.
B pamkax kypca CTyJIeHTHI BHEIIOJTHSIOT MPAKTHYECKUE 3aJaHus 0 pealn3alui BEIOpaHHBIX MapaiiebHbBIX
QITOPUTMOB U UCCIICIOBAHHIO WX MapauiedbHON 3 (HEKTUBHOCTH.

1. lean u 3apa4un

Heab AuCHUILIMHBI
- (popMHUpOBaHUE Y CTYJCHTOB 3HAHUI M HABBIKOB PAaOOTHI C MapauIeIbHBIMU ANTOPUTMAaMH JIMHEHHON
anreOpbl, MaTeMaTHYecKoW (U3UMKM, METOAAMH ONTHUMH3ALMH;, TEXHOJOTHSIMHU MNapajlieIbHOTO
IPOTrPaMMHPOBAHMS ISl BBIYMCIUTENBHBIX CHCTEM C OOINEl pacrpeleseHHOW NaMAThbl0 Ha OCHOBE
OpenMP, MPI, Cuda u gp.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOGHHE CTyJACHTaMU 0a30BbIX 3HAHWU (TIOHATHH, KOHIICTIUH, METOJOB M MOjeJcH) B obnacTu
pa3paboOTKM  TapajuIeNbHBIX  YUCJICHHBIX  METOAOB KAk  JINCOUIUIMHBL,  00ECIeYnBaromeit
TEXHOJIOTUYECKIE OCHOBBI COBPEMEHHBIX MHHOBAITMOHHBIX cep JAeATEIbHOCTH;

- MPUOOpPETEHNE TEOPETUICCKIX 3HAHMHM M MPAKTUYECKHX YMEHHI W HaBBIKOB B 001acTH pa3paboTKu
napauIeJIbHBIX YUCICHHBIX METOJIOB U aJITOPHUTMOB;

- OKa3aHWe KOHCYJAbTAMHd W TOMOIIM CTYOCHTaM B MPOBEACHUH COOCTBEHHBIX TEOPETHUECKHX
UCCIIEOBAaHUN M NX MPAKTHYECKON peann3aliy B 00JacTH NapajiebHbIX BBIYHCICHHH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JEITEeNbHOCTH HHTEPECHI, 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKECHUS TOCTABIEHHOMN

Hem VYK-3.3 Cnocoben npeaBuieTb pe3yiabTaTsl (MOCIEICTBHA)
KaK JINYHBIX, TAK ¥ KOJJICKTUBHBIX JCUCTBUI
VYK-3.4 CnocobeH T1uilaHUpOBaTh KOMaHAHYIO pPadoTy,
pacnpenessTh MOPYYECHHS YieHaM KOMaH/Ibl,
OpraHW30BBIBATH O0CYKICHUE PA3HBIX HJICH 1 MHEHHH
OIIK-2.1 UmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh

mpobiemMax HayKd U TEXHUKH B 001acTH UCCIJICAOBAaHUM B 001aCTH MHPOPMATHKH U BBIYUCIUTEIBHOM

MH(QOPMATUKHU U BBIYUCIUTEIBHON TEXHUKH, TEXHUKU U UX NPAKTHUECKYI0 3HAYUMOCTh

CII0COOCH Ha HayYHOM si3bIKe (hopMynupoBarh |OIIK-2.3 Biameer mpodecCHOHANBHON TEpPMHHOIOTHEH,

npoQecCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YYUTHIBAs
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PeIICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IIPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3iIuyHBIX 00acTell HayKu (TEXHUKH)

OIIK-3.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPAKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-3.5 CnocobeH afanTupoBarh 3apy0eiKHbIE KOMILICKCHI
o0paboTkn  wHPOpPMALMKM W aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€4ECTBEHHBIX MPEANPHUATHI

OIIK-3.6 CrmocobGeH  caMOCTOATENBHO  MPHOOpETaTh,
pa3BUBAThH u HPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAIBLHO-DKOHOMHUYECKUE U
npodeccuoHalbHbIe 3HAHMS VIS PEIICHHs] HeCTaHIapTHBIX
3a7a4, B TOM YHCJIe B HOBOW WJIM HE3HAKOMOHW Cpele W B
MEXTUCLIUITMHAPHOM KOHTEKCTE

OIIK-3.7 Cnocoben  pa3palarbiBaTh  OpPUTHMHAJIBHBIC
AJITOPUTMBI U TIPOTPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONTb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, U peleHus MpodecCHOHANBHBIX 3a1a4

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U IPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYECKUH anmnapar U aJlfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATeIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(MUN U METOJIOIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEIILCKOM eI TeNbHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- (1)YHI[aMeHTaJ'IBH1316 NOHATHUA, 3aKOHbI, TCOPUH IMAPAJIJICIIBHBIX aJTOPUTMOB U paCHpeI[eJ'IéHHBIX

BBIYHCIICHUIA;

- COBpPCMCHHBIC HpO6J'I€MBI COOTBCTCTBYIOIIIUX pPA3JCJIOB JIMHCHHON aﬂre6p},1, MaTeMaTH4eCKOM

(U3KKH, TUCKPETHON ONTHMHU3AIINY;

- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTeMAaTHUYECKUX OOBEKTOB;
- HOBEHIIIMe YHCIICHHbIC METO/Ibl A(P(PEKTUBHOTO PEIICHHUS 33]a4 JIMHEHHON anreOpbl, MaTeMaTnaecKoi

(1)I/ISI/IKI/I, AUCKD €THOH OIITUMH3AIINH;

- TIOCTaHOBKY Mpo0OieM yBenundeHus >(P(EeKTUBHOCTH MapajuleNbHBIX BBIYMCICHUM B 3agadax
JMHEHWHOM anredpbl, MaTeMaTH4ecKoi (PU3HMKH, TUCKPETHON ONTHMHU3ALINY;
- QHAJUTUYECKUE M YUCJIEHHBbIE MOAXOABI U METOIbl Ul PEIIEHUs TUIIOBBIX IPUKIAIHBIX 3aad
JUHEHHOM anredppl, MaTeMaTu4ecKoi (PU3UKH, AUCKPETHON ONTHMU3ALINH.

YMETB:




- IOHATH NOCTABJICHHYIO 3a/1a4y,

- HCIIOJIB30BaTb CBOU 3HAHUA IJIA PCHICHUSA (bYHZ[aMeHTaHBHBIX U TMPUKIAJHBIX 3aaa4d JIMTHEWHOMN

aﬂre6pm, MaTeMaTHu4eCKOn (1)I/ISI/IKI/I, ILHCerTHOﬁ OIITUMH3ALIUH
- OLICHMUBATb KOPPEKTHOCTb NOCTAHOBOK 3a1a4;
- CTpOT'0 JOKAa3bIBATh UJIM OIIPOBECPIraTh YTBCPKACHUC,

- CaMOCTOATCJIbHO HAXOAUTh aJITOPUTMbI PCUICHUS Ha Hapanneanoﬁ BBIYMCIIUTEILHON TEXHUKE 3a7a4
JIMHCHHOU anrerbI, MaTeMaTHu4eCKOn (I)I/I3I/IKI/I, ):[I/ICerTHOﬁ OIITUMH3AallMKM, B TOM 4YHCIC U

HECTAaHAAPTHBIX, U TPOBOAUTDH UX aHAJIU3,
- CaMOCTOATCIIBHO BUJACTH CIICACTBUSA MMOJYUYCHHBIX PC3YJIbTATOB,

- OTIpeNeNsATh Ha0Op CPENCTB, MOTYIIMX OBITH MHCTPYMEHTOM HMCCIICIOBAHUS 3a1a4 JMHEHHOM anreOpsl,

MaTeMaTHu4eCKOM (I)I/I3I/IKI/I, Z[HCerTHOﬁ OIITUMH3ALIHH,;

- TI0JIB30BaThCS CIIPABOYHOM JINTEPATYPOIl HAYYHOTO M MPUKIIAIHOTO XapakTepa AJsl ObICTPOro IMoMcKa

HEOOXOAMMBIX MaTEMATHUYECKUX M TEXHUYECKHUX JaHHBIX U aITOPUTMOB;
- Z1aBaTh HKCIIEPTHYIO OLIEHKY (PUHAIBHBIM Pe3yabTaTaM peIeHHUS.
BJIaJIETh:

- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa WHGOPMAIIMK U PEIICHUS 3a/1a4 JUCKPETHON ONTHMHU3AIINY;

- HaBBEIKAMM CaMOCTOSITSIbHOMN paGOTLI 1 OCBOCHHMA HOBBIX JUCIIUIIINH,

- KYJIBTypOW NOCTAHOBKHM, aHQJIN3a U PEIICHHUS MAaTeMaTHYeCKUX M NPHUKIAIHBIX 3a7ad, TpeOyIomux
JUIsL CBOETO PEIICHUs HCIOJB30BaHUSA MAaTeMAaTHYECKHX IOJAXOJOB M METOIOB paclapasuieIuBaHUs

BBIUMCIICHUH M METO/IOB JIMHEHHOM anreOphl, MaTeMaTnieckoi pU3uKH, JUCKPETHON ONTUMH3AIINY;

- IPSCAMCTHBIM A3BIKOM paCHpeILeJ'IéHHBIX BBIYMCIICHUM U HAaBBIKAMU rpaMOTHOI'O OIIMCAaHUsA PCIICHUA

3aJa4 1 NpeACTaBJICHUS MTOJYYCHHBIX PE3YJIbTATOB.

- HaBbIKAMHM KOMIIBIOTEpHOW 00paboTku WMHpOpMaLuu - pa3padOTKM COOCTBEHHBIX MPOTPaMM st
HapajIeTIbHbBIX BHIYNCIUTEIBHBIX CHCTEM, a TAK)KE OCBOEHHEM T'OTOBOTO MIPOrPAMMHOI0 00eCIeUeHUs!.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI

MHOTrOnpoIeccopHble  BHIYUCIUTENbHbBIE
CHCTEMBI. BEIUMCIINTENLHBIE CHUCTEMEI C
o0leld  maMsaThlO.  BBIYHUCHUTEIBHBIE
CHUCTEMBI C PACHpPEICTICHHON NaMAThIO.

[apamenbHble METOJIBI
BBIYMCIIUTENBHON Maremartuku. [Ipsmble
METOJBl PEUIEHUS] CUCTEM JIMHEWHBIX
2 ypaBHeHH. HMTepannoHHBIE  METOABI 10 10 10
pELICHHs] CUCTEM JIMHEWHBIX YpPaBHEHHI.
[TapannensHple  METOABI  JIMHEHHOTO
MPOrpaMMHPOBAHUSI.

3ajauu  JAMCKPETHOM ONTUMU3ALUU U
METOJ JUHAMHUYECKOTO
porpaMMHpOBaHus. MeTon BeTBEH U

3 10 10 10
rpanul. [lapamensHble METOABI  JUIS
peleHus 3a7a4 JACKPETHOU
ONTHUMH3ALIH.
Nroro gacos 30 30 30
[TonroToBka k 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

CaMocT.
pabora




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. MHoOronporeccopHble BBIYMCIUTEIbHBIE CHCTEMBI. BBIUHCIHTENBHBIE CHCTEMBI C OOIIeH
NaMsThI0. BEIUMCIUTEIBHBIE CUCTEMBI C PACTIPEACICHHON NaMSIThIO.

Knaccudukanuss MHOTONPOLIECCOPHBIX BBIYMCIUTENBHBIX CHCTEM. APXHUTEKTYypel C oOmed u
pacnpeneneHHoit mamsaThio. CraTHueckuil W IWHAMUYecKud mapamienusMm. [lapannenbHbie
BbluncieHusi. OCHOBHbIE TMOHATHS: TapajuienbHas 3(PQEeKTUBHOCTh, YyCKopeHue. M3mepeHue
napajuleiabHON POU3BOAUTEIIBHOCTH.

[IpousBonbHeli moctyn k mamsatH, PRAM apxwurekrypa. Ilporpammusiii maTepdeiic OpenMP.
[IporpammupoBanue B s3pikax C u Fortran. Ilpoueccel, BbUKUCIUTENbHbIE HHUTH, IOTOKH.
CuHXpOHHM3aLUs JOCTyNA K 00IUM TaHHBIM, ceMadopsl. [Ipumeps! nporpamm.

BreraucnurenbHbIE CUCTEMBI C pacrpeesieHHoN maMsaThio. Knactepsl. [Iporpammusiii uaTEpdeiic
MPI. OcHoBHbIC TUNBI (YHKUMH: MHALOUAIA3ALUS BBIYUCICHUH, apHbIe OOMEHBI, KOJUIGKTUBHBIC
oOmeHsbl, 6apbepsl. [IpuMeps! porpamm.

2. IlapannenpHble METOABI BBIYUCIUTENBHON MareMaTukd. IIpsmMbple MeETOIbI pPEIIEHUs CUCTEM
JINHEWHBIX YypaBHEHMU. HTepalMOHHBIE METOABl PEIICHUS CHUCTEM JIMHEWHBIX YpPaBHEHMII.
[TapannenbHble METOABI IMHEWHOTO POTrPaMMHUPOBAHUS.

[TapannenbHble METOIBI BBHIYMCIUTEIBHOM MaTeMaTMKM M Maremaruueckoil ¢usuku. CreneHb
napajuieiu3Ma ajiropuTMa, 3€PHUCTOCTh QJIrOpUTMa. 3aBUCHMOCTh [0 JaHHBIM. MeToabl
JEKOMIIO3UINH, pa30rueHne 00JacT! U pacrpe/ielieHHe JaHHbIX 110 POIECCOpaM.

Jluneiinas anreOpa. IIpsiMble MeTOnBI pelleHUsl JTMHEHHBIX CHCTEM ypaBHeHHH. ba3oBbie crocoObl
pacmpenenenus JaHHbIX 1Mo TporeccopaM. Opranmzanus ooMeHoB. [lapamnensHast 3pekTuBHOCTD
OCHOBHBIX aJITOPUTMOB.

Jluneiinas anreOpa. MrepamnoHHBIE METOABI PEIICHUS! JIMHEHHBIX CHUCTEM YpaBHEHUH. YCKOpEHHE
CXOAMMOCTH HWTEpAlMOHHBIX MeTOnOB. Pacnpenenenue maHHBIX MO mpoueccopam. llapamnensHas
3G HEKTUBHOCTH BBIYUCIICHHH.

3amaun ontumuzaunuu. llpsmas wu  gBoiicTBeHHass 3ajada. Metox Hbrorona. BapuanTthl
pacnpeneneHus JaHHBIX [0 [IpoleccopaM, [apajulelbHas peanu3alus W IapajliesibHas
3¢ (HEeKTHBHOCTD.

3. 3aaun TUCKPETHOW ONTHMH3AINN 1 METO] JMHAMHYECKOTO IMPOTPaMMHUPOBaHUsI. MeTos BETBEH 1
rpanu. [lapanienbHble METO/IBI [T pEIeH s 3a4a4 TMCKPETHOW ONTUMH3AIUH.

[lapamienbHple MeTOABI BBIYUCIUTEIBHOW MaTreMaTWKd W Maremarnueckod ¢usuku. CreneHb
napajjienn3Ma ajlropuTMa, 3€pHUCTOCTh aIrOpuTMa. 3aBUCHMOCTh IO JaHHBIM. MeTOo/bl
JEKOMITO3UIINH, pa3breHne 001acTu U pacrpeieeHue JaHHBIX [0 MIPOLECCoPaM.

Jluneiinas anreOpa. [IpsiMble METONBI pellieHUs JTMHEHHBIX CHCTEM ypaBHEHWH. ba3oBbie criocoOb
pacnpeneneHuss JaHHBIX 10 npoueccopaMm. Opranmuszanus ooMeHos. [lapamnensHast 3¢ pekTuBHOCTD
OCHOBHBIX aJITOPUTMOB.

Jlunelinas anrebpa. MtepanmoHHBIE METOABI PEUICHUS JIMHEWHBIX CHUCTEM YpaBHEHUU. YCKOpeHUe
CXOJUMOCTH HTEpallMOHHBIX METOAOB. PacmpeneneHue AaHHBIX IO mporeccopam. [lapannensHas
3((HEKTUBHOCTH BRIYHCICHUH.

3amaun ontummzanuu. [lpsmas wu fgBoiicTBeHHast 3amada. Merton Hpiotona. BapuanTthl
pacupeleneHss JaHHBIX IO MpolieccopaM, MapajulelbHas pealn3alMs W [apajuienbHas
3G HEKTUBHOCTS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)



Heo0xonnmoe ob6opynoBaHue Jis JISKIUN: KOMIIBIOTEPHI C BBIXOJIOM Ha COBPEMEHHBIH
BBIYHMCIIMTEIBHBIN KIIACTEP U MYJIBTHMEANHHOE 000pynoBaHue (IIPOEKTOP, 3BYKOBasi CUCTEMA);
Heob6xoaumoe nporpammuoe obecrniedenue: BeIxoa B VIHTepHET, HH(POPMAIIMOHHBIE PECYPChI, AOCTYI K
KJIacrepy.

ObecrieueHne caMOCTOSTENTLHON paboThI: dNekTporHass oubnmoreka MOTH, a1eKTpoHHBIE peCypChI.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. BBeneHue B MpUKIIaHOE TUCKPETHOE MporpaMMupoBanue [ TeKcT] : MOeNn H BEIYUCIUTEILHBIE
aNropuTMBI : yueb. nocodue ans By3os / U. X. Curan, A. I1. UBanoBa .— M. : ®usmanimt, 2002 .—
240 c.

JomnonHutensHas auTeparypa

1. UncieHHbIE METO/IBI, AITOPUTMBI M IpOrpaMMbl. BBenenue B pacnapauienuBanue [ Tekct] : yueo.
noco6wue st By3oB / B. E. Kaprios, A. U. Jlobanos .— M. : ®usmarkuwura, 2014 .— 192 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. MapopMaimoHHO-aHATTUTHIECKAE MaTePHAJIbI 110 MapaJlIeIbHBIM BEIYHCICHUSM.
http://www.parallel.ru/

2. HNoxymentanus no MPI.

http://www.mpi-forum.org/

3. Hoxymenrtauus no OpenMP.

http://www.openmp.org

4. M3mepenue npousBoautenbHoctd MPL.
http://www.mcs.anl.gov/research/projects/mpi/mpptest/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nekumoHHBIX 3aHATHSIX HCIIONB3YETCsl pPabOTa C BHICOKOIIPOM3BOIUTENEHBIM BEIYUCIUTEIEHBIM
KIIACTEPOM, BHIYHCIUTEIBHBIMYI CUCTEMaMU C OOIIEH pacrpeieieHHON naMsIThio Ha ocHOBe OpenMP,
MPI, Cuda.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynenr, nzydaromuii kypc "I[lapansenbHbie METOABI CYNIEPKOMIBIOTEPHBIX BBIYUCIECHUN", TOMIKEH, C
OZTHOM CTOPOHBI, OBJIAJETh OOINM MOHATUHHBIM anapaToM, a ¢ APYrod CTOPOHBI, JOJDKEH HAYUUThCS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha ITPAKTHKE.

B pesynbrare m3ydeHus AWCHMIUIMHBI CTYIACHT JOJDKEH 3HATh OCHOBHBIC OIPEIETICHUs, MOHSATHS,
CpEACTBa, METO/bI H AJITOPUTMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsi [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOATOTOBKY OTBETOB HA BOIPOCH], IPEJHA3HAYEHHbIX JUISI CaMOCTOATEJIILHOTO  M3Y4EHHS,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUI, CBOWCTB;

— pemieHue 3ana4, pa3pabOTKy ajJropuTMOB M TNPOTPaMM, IpeUlaraeMbIX CTYIEHTaM B KadeCTBE
KypCOBOI'O 3a/1aHus,

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.



PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTIENBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.

Jlureparypa Ji1st caMOCTOSTENTLHON paOOTHI:

1. Curan U.X., IBanoBa A.Il. Meronsl ontumuzanuu. Haganeuerit kype. Yacts 1-2. Kypc nexuuid. —
M.: MUUT, 2006.

2. Hocemkua M.A., Curan WN.X, TamumpsaoBa H.H. IlapamiensHble anropuTmbl B 3ajadax
JVCKPETHONW ONTHMU3ALUH: BBIYUCIUTEIbHBIE MOJENH, ONOMMOTEeKa, pe3yilbTaThl IKCIIEPUMEHTOB. —
M.: BII PAH, 2006.

3. Group W., Lusk E., Skjellum A. Using MPI. Portable Parallel Programming with the
Message-Passing Interface. — MIT Press, 1994.

4. Snir M., Otto S., Huss-Lederman S., Walker D., Dongarra J. — MPI: The Complete Reference. MIT
Press, Boston, 1996.

5. Chandra R., Dagum L., Kohr D., Maydan D., McDonald J., Melon R. Parallel Programming in
OpenMP. — Morgan Kaufmann Publishers, 2000.

6. AnronoB A.C. [lapamienbHoe HporpaMMHpOBaHHE C HCHONb30BaHueM TexHoiorun OpenMP:
yueOHoe ocobue. — M.: MI'Y, 2009. http://parallel.ru/info/parallel/openmp/

7. Foster 1. Designing and Building Parallel Programs. http://www.mcs.anl.gov/~itf/dbpp/

8. Jlokymenranus no MPL. http://www.mpi-forum.org/

9. MoxymenTanus o OpenMP. http://www.openmp.org

10. U3mepenne npounsBoautenbHocTd MPL. http://www.mcs.anl.gov/research/projects/mpi/mpptest/

11. Kumar V., Grama A., Gupta A., Karypis G. Introduction to Parallel Computing. — The
Benjamin/Cummings Publishing Company, 2003.

12. Oprera /). BBenenue B nmapajjienbHble U BEKTOPHBIE METO/bI PEIICHUS JIMHEHHBIX CUCTEM. — M.:
Mup, 1991.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: W.H. KonpmmH, kaua. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKEHUS ITOCTABIECHHOMN
e

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuuteiBaeT B cBOCH COITMATBbHOU u
poheCCUOHATBHON JEITEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKIIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 Cnocoben npeaBuieTb pe3yiabTarsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH T1utlaHUpOBaTh KOMaHAHYIO pPadoTy,
pacupenensTh MOpYYECHHUS YieHaM KOMaH/Ibl,
OPraHW30BBIBATH 00CYKICHUE PA3HBIX HJICH 1 MHEHHH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet nmpeacrasieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIJICAOBAaHUM B 001aCTH MHPOPMATHKH U BHIYUCIUTEIBHOM
TEXHHUKH U UX MTPAKTUUECKYIO 3HAYMMOCTh

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONBb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHON TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTPaHUUCHUS Pa3IMYHBIX
METOJIOB PEIICHUSI

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CnocobeH paspabaTbiBaTh U MOJEPHU3UPOBATH
pOrpaMMHOE u anmapaTHoe obecrnieueHne
MH()OPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CHCTEM

OIIK-3.3 CmocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl NIPU PELICHUH HOBBIX 3a/1a4, MPUMEHSS 3HAHUA U3
pa3iIuyHbIX obiacTell HayKu (TEXHHUKH)

OIIK-3.4 Brnameer aHaAIUTUYECKUMUA U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-3.5 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMK W aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEANPHATHI

OIIK-3.6 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKHe,
€CTEeCTBEeHHOHAYYHEIE, COLIMAJIbHO-PKOHOMHUYECKHE Hu
npodeccroHanbHbIe 3HAHUA IJI PEIISHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJE€ B HOBOW WJIM HE3HAKOMOH Cpene U B

MCKIUCHUIIIIMHAPHOM KOHTCKCTC

OIIK-3.7 CnocobeHn  pa3pabarbiBaTh  OpPUTHUHAIBHEIC
QTOPUTMBI M TIPOTPaMMHBIE CPEICTBA, B TOM 4YHCIE C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYaIbHBIX
TEXHOJIOTHH, JJIsl peleHuns MPo(ECCHOHATIBHBIX 3a1a4

YA A T el

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEe10BaTEIbCKON
NEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIaJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HAaBBIKAMU WX
MPOBEACHUS




11K-Z 110HUMA€T U CIIOCOOEH MPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII

[IK-2.2 YMeeT npUMEHATH MOMyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOMN eI TENFHOCTH

MaTeMaTHU4eCKUI arrmapar u aJlrOpuTMbI,

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
COBpPEMEHHbIE .

HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

WH(POPMALOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
O6ubnmorpaduyecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wu3ydeHus JIUCUUILIMHBI «llapasuieibHble METONIbI CYNEPKOMITBIOTCPHBIX BBIYHCICHUID
00yJarouics JTOIDKEH:

3HAThb:

- (yHmaMeHTaJbHBIE IOHATHSA, 3aKOHBI, TEOPUH IMAapaJJIeIbHBIX AJrOPUTMOB U paclpenenEHHBIX
BBIUYMCIICHUH;
- COBpPEMCHHBbIC TPOOJIIEMBbI COOTBETCTBYIOIIMX PAa3JIENOB JMHEWHOW anreOpbl, MaTreMaTH4eCKOM
(U3MKH, TUCKPETHON ONTHMU3ALINY;
- OCHOBHBIE CBOHCTBA COOTBETCTBYIOIINX MaTeMaTHIECKUX OOBEKTOB;
- HOBEHIlIMe YHCIICHHbIE METOAbI 3((PEKTUBHOTO PELICHHUS 3aa4 JIMHEHHON anreOpsl, MaTeMaTu4ecKoi
(bU3UKH, AUCKPETHON ONTHMH3ALINY;
- MOCTaHOBKY MpobieM yBenuueHus 3()(HEKTUBHOCTH NapasieNIbHBIX BBIYMCICHHNH B 3ajadax
JTUHEWHOU anreOpbl, MaTeMaTH4ecKol (PU3HUKH, TUCKPETHON ONTHMHU3AIINY;
- QHAINTUYECKHE WM YHCJICHHBIC ITOAXOABI M METOABI JUIS PEIICHUS THUIIOBBIX MPHUKJIAJHBIX 3aaad
JTUHEHHOU anreOphl, MaTeMaTH4eCcKO (PU3UKH, TUCKPETHON ONTHMU3AIINH.

YMeThb:
- MIOHATH NOCTABJICHHYIO 33]1a4y;
- WCIOJIb30BAaTh CBOM 3HAHMS Ul pelleHus (yHIaMEHTaNbHbIX M TNPHUKIAAHBIX 3a1ad JMHEHHOM
anreOpbl, MaTeMaTHUeCKOH (PU3UKHU, TUCKPETHON ONTHUMHU3ALINY;
- OLICHUBaTbh KOPPEKTHOCTb IOCTAHOBOK 3a/1a4;
- CTPOro JOKa3bIBaTh WM ONPOBEPIaTh YTBEPKACHHUE;
- CaMOCTOATEJIbHO HaXOAUTh aJTOPUTMbI PELICHUsI Ha IapajIeIbHOM BBIYMCIUTEIbHON TEXHUKE 3a]1a4y
JUHEHHON anreOpbl, MaTeMaTH4eCcKOl (HU3UKH, AWCKPETHOH ONTUMH3ALMHM, B TOM 4YHCIE H
HECTaHAapTHBIX, U IPOBOAUTDH UX aHAIU3;
- CAMOCTOSITENIEHO BUJIETH CIECTBUS MOTyUYEHHBIX PE3YJIBTATOB;
- OTIpeNeNsATh Ha0Op CPENCTB, MOTYIIMX OBITh MHCTPYMEHTOM HMCCIICIOBAHUS 3a1a4 JMHEHHOM anreOpsl,
MaTeMaTH4ecKor (PU3UKHU, TUCKPETHOW ONITUMHU3ALIH;
- TI0JIB30BaThCS CIIPABOYHOM JINTEPATYPOIl HAYYHOTO M MPUKIIAHOTO XapakTepa AJsl ObICTPOro IMoMcKa
HEOOXOAMMBIX MaTEMATHUYECKUX M TEXHUYECKHUX JaHHBIX U aITOPUTMOB;
- Z1aBaTh HKCIIEPTHYIO OILIEHKY (PUHAIBHBIM Pe3yJabTaTaM peIeHHUS.

BJIaJeTh:
- HaBBIKAMM OCBOCHHS O0JIBIIOr0 00beMa HH(POPMAIMK U PELICHNUS 3a/1a4 JUCKPETHOW ONTHMHU3AINH;
- HaBbIKAMH CaMOCTOSATEIBHOM paboThl M OCBOCHUS HOBBIX AUCLUILINH;
- KyJIBTypOH NOCTAHOBKH, aHQJIN3a U PEIICHHUS MAaTeMaTHYeCKUX M NPHUKIAIHBIX 3a1ad, TpeOyIomux
JUIsL CBOETO PEIICHUs HCIOJB30BaHUS MaTeMAaTHYECKHX IOJAXOJOB M METOIOB paclapajuieIuBaHUs
BBIYMCIICHUH M METO/IOB JIMHEHHOM anreOphl, MaTeMaTnieckoi (pU3uKH, JUCKPETHON ONTUMH3AIINY;
- TIPEAMETHBIM SI3BIKOM paCHpeIeIEHHBIX BBIYUCICHUH W HABBIKAMU I'PaMOTHOIO ONMCAHMS PEHICHUS
3aJa4 U [IPEJCTABICHUS [10JYyYEHHBIX PE3yJIbTaTOB.
- HaBbIKAMHM KOMIIBIOTEpHOW 00paboTku MHGPOpMaLUU - pa3padOTKH COOCTBEHHBIX MPOTPaMM st
HapayIeTIbHbBIX BHIYNCIUTEIBHBIX CHCTEM, a TAK)KE OCBOEHHEM TOTOBOTO IPOrPAMMHOI0 00eCIeUeHUs!.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO




C nenpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. MHoromnpoueccopHble BBIYUCIUTEIbHBIE CUCTEMBI.

2. BpUUCIUTENBHBIE CUCTEMBI C OOINEH MaMATHIO. BRIUMCIUTENBHBIE CHCTEMBI C paclpe/IeiICHHON
MaMSATBIO.

Krnaccudukanms MHOronpoueccopHbIX BHIYMCIUTEIBHBIX CUCTEM.
ApXUTEKTYpBI ¢ 00LIeH U pacHpeAeIeHHOMN MaMsIThIO.

Crarnyeckuil 1 JMHaAMUYeCKUI napauienu3m. [lapaienbHple BBIYUCICHUS.
OcHOBHBIE IOHATUS: NapaienbHas 3)()EeKTUBHOCTD, YCKOPEHHE.
N3mepenne napamieasHON NPOU3BOIUTENBHOCTH.

XN AW

[IpousBonbHEBIN gocTyn K namatu, PRAM apxutexrypa.

9. Ilporpammusiii uaTepdeiic OpenMP.

10. IlporpammupoBanue B si3bikax C u Fortran.

11. ITpouecchl, BHIYMUCIUTENbHBIE HUTH, IIOTOKHU.

12. CuaxpoHU3anus J0CTyna K OOIIMM JTaHHBIM, ceMadopsl. [IpuMepst mporpaMm.
13. BeluucnuTenbHbIE CUCTEMBI C PACIIPEACIICHHON MaMSIThIO.

14. Knacrepsl.

15. IIporpammuslii uarepdeiic MPIL.

16. OcHOBHbIC TUTBI (YHKIHMHA: WHUIMAIH3ALUS BBIYMCICHHUN, TapHbIE OOMEHBI, KOJUICKTUBHBIC
oOmeHsbl, 6apbepsl. [IpuMepst porpamm.

17. TlapanienbHble METOIbI BHIYUCIUTEIHLHON MAaTEMATHKH.

18. IlpsiMble METOBI PELICHUS! CUCTEM JTMHEHHBIX YpaBHEHUI.

19. UtepaninoHHbIe METOABI PEIIEHUSI CUCTEM JIMHEHHBIX YpaBHEHUH.

20. ITapasnenpHble METObI TMHEHHOIO IPOrPAMMUPOBAHMUSL.

21. IapannenbHble METOB! BBIYUCINTEIBHON MaTEMAaTHKH U MaTEMaTH4eCKON (PU3UKH.
22. CreneHp napajuiesn3Ma aJropuTMa, 3€pHUCTOCTh AITOPUTMA.

23. 3aBUCUMOCTb 110 IaHHBIM.

24. Mertonpl JEKOMIO3UIIMK, pa3dueHue oOJIacTH W paclpelesieHue JaHHBIX [0 MPOIeccopaM.
Jlunetinas anrebpa.

25. IIpssmble METOBI PELICHUS TMHEWHBIX CHCTEM YPaBHEHUH.

26. ba3oBble criocoObI pacipeneneHus JaHHBIX M0 MPOLECCOPaM.

27. Opranuzanus 0OMEHOB.

28. [NapanensHas 3 (HEKTUBHOCTh OCHOBHBIX aJITOPUTMOB.

29. Jluneitnas anredpa.

30. UtepanmoHHbIe METOABI PEIIEHUS JIMHEWHBIX CUCTEM YpaBHEHUM.
31. YckopeHne CXOQUMOCTH HTEPAlMOHHBIX METOOB.

32. Pacnipenenenue qanHbpIx 1o nponeccopam. [lapamnensHas 3G (HeKTHBHOCTD BEIYMCIICHUH.
33. 3aga4d ONITUMU3ALIHH.

34. IIpsimast 1 1BOMCTBEHHAs 3a/1a4a.

35. Meron HeroroHna.

36. BapuaHThI pacrpeneseHus: JaHHBIX 110 Mpolieccopam, napajielibHas peain3alus 1 napauieabHas
3G PEKTUBHOCTS.

37. 3agaun AUCKPETHOI ONTUMM3ALUHI U METO/ AMHAMUYECKOTO IPOrpaMMHUPOBAHUS.
38. Meton BeTBeH U rpaHMIL.

39. INapannenbHble METOABI [UIS PEIICHHS 33134 AUCKPETHOI ONTUMH3aLUH.

40. 3amaun JUCKPETHON ONTUMHU3AIIHH.

41. 3apmada o panie.

42. MeTon TMHAMHYECKOTO MPOTPaMMHUPOBAHHUA.

43. CTpyKTyphl JaHHBIX, OpraHu3aIysi OOMEHOB.

44. T1apannenbHas peanu3aius.

45. Meton BeTBe U TpaHUIL.



46. JlepeBo BETBICHHUS.

47. IlapannenbHas peanu3aius.

48. banaHcupoBKa JepeBa BHIYHCICHUH.

49. TloporoBoe uuncio BeTBiIcHUNH. KOMOWHIUPOBaHHBIE ATOPUTMBL.

50. Ipyrue 3a7a4u IUCKPETHOW ONTUMHU3ALIMN U TIapaJuIeTbHbIE BEPCUHU UX PEIICHUSI.
51. 3agauu TPaHCIIOPTHOTO THIIA.

52. 3amaun Teopun rpados.

[Mpumeps! OuseToB Ist caauu qudGepeHIMPOBAHHOTO 3a4eTa!

Buner Nel
1. BeruuciuTenbHbIE CUCTEMBI C O0IIEH TAMATHIO.
2. 3aga4ym TMCKPETHOM ONTUMH3AIMH. 3aja4a O PaHIIe.

buner Ne2
1. ITapasienbHbIe METO/BI BEIYMCIUTEILHON MaTEMaTUKU
2. Merop BeTBE# U TpaHMIL.

Kpurepun onennBanus
Onenka

ommyao 10: omenka «oramuHO (10)» BBICTAaBISICTCSI CTYIEHTY, IOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

onmmyHO 9: oneHka «omin4HO (9)» BBICTAaBNSIETCS CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOM MporpaMMbl AUCIUITIIMHBEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBHIIbHOE OOOCHOBAaHUE MPHHATHIX
peleHnin

OTIMYHO §: OIEHKa «OTIMYHO (8)» BBICTABISIETCS CTYIACHTY, IIOKa3aBLIEMYy BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yuyeOHOMN MporpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

XOpOUIO 7: OLIEHKa «XOpOHIO (7)» BBICTABISIETCS CTYAEHTY, €CIIM OH TBEPAO 3HAET Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAHHs Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 33124 HEKOTOPbIE HETOYHOCTH;

XOpo1Io 6: OIICHKA «XOpOLIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpuaj, rpaMOTHO U 11O
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NTOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTHU,

XOpOILIO 5: OIIEHKa «XOpowIo (5)» BBICTaBISAETCS CTYAEHTY, €CIIM OH 3HAET MaTepual, U IO CYIIECTBY
M3J1araeT ero, yMeeT NPUMEHSTHh MOJTyYCHHbIC 3HAHHWA Ha MPAKTHKE, HO JOMYCKaeT B OTBETE WIH B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

YIOBJIETBOPUTENBHO 4: OLIEHKA «YIOBIETBOPUTEIHHO (4)» BBICTABISETCS CTYIACHTY, MOKa3aBLIEMY
(dbparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HaHWH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOH MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HoO TPy 3TOM OH BIafIeeT OCHOBHBIMHU paszieliaMu y4eOHON HporpaMMbl, HEOOXOIUMbBIMU
JUI IaJbHEWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMS MO 00paslly B CTaHIapTHON
CUTYyalluy;

YIOBJIETBOPUTENBHO 3: OLIEHKA «YIOBJIETBOPUTEIHHO (3)» BBICTABISIETCS CTYIACHTY, IOKa3aBLIEMY
(parMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HaHWH, HEJOCTATOYHO IPaBWIbHBIE (QOPMYIUPOBKU
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOH MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepuaia, HO TPH 3TOM OH BJajeeT (parMeHTapHO OCHOBHBIMHU pasleslaMH y4eOHOH MPOrpaMMBbl,
HEOOXOAMMBIMHU 17151 JasibHEiero o0y4eHus 1 MOXET NPUMEHSTh MOIy4YeHHbIE 3HAaHHUA 0 00pasily B
CTaHJAPTHOW CUTyalluu;

HEYIOBJIETBOPUTEIBHO 2: OLIEHKA «HEYOBJIETBOPUTEIBHO (2)» BBICTABISIETCS CTYACHTY, KOTOPBIH HE
3HaeT OOJIbLIEH YaCTH OCHOBHOT'O COZEPKaHUs y4eOHOU MpOorpaMMBbl TUCIUILIIMHEI, TOIYCKAeT rpyoOble
oMOKu B GOPMYINPOBKaX OCHOBHBIX HMOHSATHUN JUCHUIUIMHBI U HE YMEET MCIIOIb30BaTh IOJIyYCHHBIE
3HAHMSI NIPU PELIEHUH TUIOBBIX MTPAKTUYECKUX 3a/1a4



HEYIOBJICTBOPUTENBHO |: OLIEHKA «HEYJOBIETBOPUTENBHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIH HE
3HAaeT OCHOBHOTO COZEP)KaHUsS y4eOHOW MporpamMmbl AMCHUILUIMHBI, AONMYCKaeT rpyoeiimmre ommoKy B
¢dopMynupoBkax 0a30BBIX MOHATHH TUCLUIUIMHBI U BOOOINE HE MMEET HAaBBIKOB PEIICHMS THUIIOBBIX
MPAaKTUYECKUX 3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Htorosas oleHKa 3a Kypc BBICTaBJIIETCS C YYETOM BBIIOJIHEHHBIX KYPCOBBIX 3aJaHUN U pe3ysbTaToB
TQepeHIMPOBaHHOTO 3a4eTa, IPOBOJUMOIO B YCTHOH (opme.

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3adyera OOydaromuecss MOTYT —I10JIb30BaTbCs
[IPOrpaMMOM IUCLUILIMHBL U KOMIIBIOTEPOM.



