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Paboyas nporpamMma TUCHMIUIMHBI (MOTYJIs, TIPAKTUKH) akTyanu3uposaHa 31.08.2023



1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUIT IMTPAKTUKW. CIT b 1 ®OPMA (POPMbBI EE IMPOBEJIEHWA,
Ienn mpenoaBadms JUCIUIDIMHEL: (JOPMHUPOBAHKE y CTYAEHTOB CHCTEMbI 3HAHHI O METO/aX IIOCTAaHOBKH 3313 IS UX
pELIeHNs ¢ UCIIOJIB30BaHUEM MapalIeNIbHBIX BEIYHCIUTEIBHBIX CPEJICTB; (POPMUPOBAHHE Y CTYJJCHTOB CUCTEMBI 3HAHHUH O
METOJAX MOArOTOBKH U PEIIEHHs HayYHO-TEXHUYECKUX 3a/1a4 C UCIIOJIB30BAHUEM CPEICTB U PACIPOCTPAHEHHBIX
TEXHOJIOTU NapayIesIbHOTO IPOrpaMMUPOBaHUSL. 3ajaud U3y4EHUS AUCHUILINHBI I0ATOTOBKA CIELIUAIUCTOB,
HAIICJICHHBIX Ha IPUMEHEHHE NAapaJIIeTbHBIX BEIYUCIUTEIBHBIX CHCTEM B IPO(ECCHOHATBHOI NeATeTbHOCTH; BBIPAO0TaTh
YMEHHUS U HABBIKU BBIIIOJIHEHUS IEKOMIIO3ULIMHU CIOKHBIX 3a1a4 Ul UX PELICHUS Ha apaJlJIeIbHbIX BHIYUCIUTENIbHBIX
CHCTEMaX; BbIpabOTAaTh HABBIKM IIPUMEHEHHSI PACIIPOCTPAHEHHBIX TEXHOJIOTHH NapalieIbHOTO IPOrpaMMHPOBAHHS

2. MECTO JUCIIUIVIMHBI (MO AYJIA, TIPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOMU ITPOT'PAMMBbI

Iuxn (paznen) OIT: | b1.B

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | I3y4enue quCUMIUINHBI 0a3UpyeTcsl Ha 3HAHUAX, TPUOOPETEHHBIX B pe3ysbTaTe 00ydeHUs 10 CIEAYIOMNM TUCIUIUTHHAM
ydaeOHoro iaHa 6akanaBpuata (Hampasienue 09.03.01 "MudopMaTrka U BEIMUCIUTENbHAS TeXHUKA", TPODUITH
"BbIuuciuTenbHble MallluHbI, KOMIUIEKCHI, CHCTEMBI U ceTh"): «Apxutekrypa O9BM», «Teopus aBTOMaTOBY.

2.1.2 | lucunmiyHa AaeT JOMOIHUTENbHBIE TEOPETHIECKHE U MIPAKTUIECKNE 3HAHUS TP U3YIEHHUH CIICIYIOIINX JUCIUILUINH
y4eOHOTO TUIaHa: « BEMHUCINTENbHBIE CHCTEMBI M CETEBBIE TEXHOIOTHIY, «HPOpMannoHHO-KOMMYHHUKAITMOHHBIE
TEXHOJIOTHUH», a Takke (GopMHPYeT CIOCOOHOCTH OYAYIIMX MarucTpoB K CAMOCTOSATENIBHOM U TBOPUECKOi paboTe,
MOBBIIIAET €ro 00K PoQecCHOHaTBHBINH YPOBEHb.

2.2 | JucuumimHbl (MOTY/IN) ¥ MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM THCHUIIAHBI (MOXY/Is1) HE0GX0MHMO KaK
npeamecTBYOIIee:

2.2.1 | IIporpammHoe obecnieueHne MHPOKOMMYHUKAIIMOHHBIX CHCTEM

2.2.2 | CoBpeMeHHBIE ONEPALOHHBIE CUCTEMBI

2.2.3 | UadopManmoHHO-KOMMYHHKAIIHOHHBIC TEXHOIOTHH

2.2.4 | HuskoypoBHeBast ONTHMHU3ANHUS IPUIOKEHHUH U IPOrPaMMHUPOBaHNE YCKOPHUTENCH

3. KOMIIETEHLIMHA OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIMITINHBI
(MOJIYJISI, TPAKTHKH)

OIIK-2: Cnoco6en pa3padaTbiBaTh OPUTMHAJIBHBIE AJITOPUTMBI U IPOrPAMMHBIE CPEICTBA, B TOM YHCJIe € HCII0Ib30BaAHUEM
COBPEMEHHBIX HHTE/UICKTYAIbHbIX TEXHOJIOTH, 1JIsl pellleHus PO ecCHOHAIbHBIX 32124,

OIIK-2.1: 3nams: cospemennbvle UHMENIEKMYAIbHbIE MEXHON02UU O peuleHUs NPOPeCcCUOHATbHBIX 3A0aY.

PesynbraTe! 00y4yeHus: 3HAET CYIIECTBYIOIINE METOIBI M AJITOPUTMBI, HHTEIJICKTyaIbHBIC TEXHOIOTHH AJIS PEIICHHS
npodeccuoHaNbHBIX 3a1a4

OIIK-2.2: Ymemsb.: 060CHO8bIBAMb 8b100D COBPEMEHHBIX UHMENIEKMYANbHbIX MEXHOI02ULL U NPOSPAMMHOU CPedbl NPU pa3padomke
OPUSUHATILHBIX NPOSPAMMHBIX CPEOCME 0I5t PEUEHUst NPOPECCUOHATLHBIX 3A0aY.

PeSyJ'IBTaTBI O6y‘ICHI/I$[Z VYmeer CO34aBaTh MapaAJJICJIbHBIX aJITOPUTMBI UIA PCIICHUA HpO(i)CCCI/IOHaJ'ILHBIX 3aga4q

OIIK-2.3: Hmemo Hagulku: paspabomru OpUSUHAIbHbIX NPOSPAMMHBIX CPEOCMS, 8 MOM YUCTLE C UCHOIb308AHUEM COBPEMEHHBIX
UHMENEKMNY ANbHBIX MEXHONIO02UU, Ol peueHus npogheccuoHaIbHbIX 3a0ay.

Pesynbrate! 00yueHus: Brageer HaBbIKaMHU pacnapauIeIMBaHUS aITOPUTMOB IS pEIICHUS PO(eCCHOHAIBHBIX 3a71a4

OIIK-5: CniocoGeH pa3padaTbiBaTh U MOJACPHU3HPOBATH IPOrPAaMMHOE U alllIapaTHOe odecnedyeHne HHGPOPMALIMOHHBIX H
ABTOMATH3HPOBAHHBIX CHCTEM;

OIIK-5.1: 3namv: cospemenHoOe Npo2pAMMHOE U AnnapamHuoe obecneyerHue UHGHOPMAYUOHHbIX U AGMOMAMUSUPOBAHHBIX CUCTEM.

Pesynbrate! 00ydeHus: 3HaeT oOmue IPUHIKIBI CO3JaHUS U OLEHKHU MapaieIbHbIX alTOPUTMOB U IPOrpaMM, OCHOBHBIE
TEXHOJIOTHH IapajjIeIbHOrO IPOrpaMMHUPOBAHMS, UX IPUMEHEHHE ISl pacIIpOCTPaHEHHBIX MapalIeIbHbIX apXUTEKTYp ¢ 00LIei
HaMSTHIO

OIIK-5.2: Ymemb: MoOepHusuposams npospammHoe i annapamHoe obecneyenue uHGOpMayuoHHbIX U ABMOMAMUIUPOEAHHbIX
cucmem 05 peutenus NPodECCUOHANbHBIX 3A0aY.

PesynbraTe! 00ydeHHs: YMeeT co3AaBaTh IPOrpaMMBbl JJIsi MHOTOIIPOILIECCOPHBIX CHCTEM C 00IIell MaMsATho

OIIK-5.3: Bradems: Hagblkamu pazpabomxu npoepammHoz0 1 annapamuo2o obecneueHus UHQOpMayuoHHbIX U
A6MOMAMUIUPOBAHHBIX CUCIEM OJiA peuleHUs NPOpeccUOHATbHBIX 3a0at.

PeSyJ'ILTaTLI O6y‘I€HI/I$[Z Braneer HaBeIKamMu pazpa60TK1/1 NnapaJiyICJIbHBIX aJITOPUTMOB U IIPOTpaMM IJIA MMapaJIJICJIbHBIX
BBIYHCJIMTCIBHBIX CUCTEM C 06].[I€I71 aMATBIO

OIIK-8: CniocoGeH ocymecTBJIATh 3@ (PeKTHBHOE yIpaB/IecHHe Pa3padoTKoi NPOrPAMMHBIX CPEACTB H IIPOCKTOB.

OIIK-8.1: 3namo: Memoost u cpedcmea paspabomxu npospamMmHo20 obecnedeHus, Memoobl YnpasieHus nPoeKmamu paspadomxu
NPOSPAMMHO20 0DecnedeHusl, ChocoObl OP2aHU3AYUU NPOEKMHBIX OAHHBIX, HOPMAMUBHO-TMEXHUYECKUEe OOKYMEHmbl (Cmanoapmul u
pe2namenmul) no paspabomie nPpoSPaAMMHBIX CPEOCME U NPOEKMO8.

Pe3ynbraTel 00ydeHHs: 3HAET apXUTEKTYPY COBPEMEH-HBIX IapaJUIEIIBHBIX BHIYMCIUTENIBHBIX CHCTEM, OCOOCHHOCTH YCTAHOBKH U
HACTPOWKH IIPOTPAMMHOT0 00ECIICUeHNS IS TaHHBIX apXUTEKTYP




OIIK-8.2: Ymemuw: gbibupams cpedcmsa paspabomxi, OYeHUs8ams ClIOHCHOCHb NPOEKMOo8, NIaHUPO8aNb Pecypchl,
KOHMPOUPOEAMb CPOKU 6bINOJHEHUS U OYECHUBAMb KAYECME0 NOJYYEeHHO20 Pe3yibmama.

PC3yJ'ILTaTI>I 06y‘{€HI/I$[: Ymeer YCTaHaBJIMBATh U HACTPAUBATDh IIPOrPaMMHOC O6CCH€‘I€HI/I€, OpE€aAHa3HAYCHHOC IJI IMapaICIbHBIX
BBIYHUCIIUTCIIBHBIX apXUTCKTYP

OIIK-8.3: Bnadems: Hagbikamu paspabomxu mexHu4ecko2o 3a0aHus, cocmagienus niaHos, pacnpeoeienus 3a0ay, mecmuposaHus
U OYEHKU KA4ecmea npocpamMmHbiX CPeocms.

Pesynbrate! 00y4eHus: Bnageer HaBbIKaMu KOH(GUIYPUPOBaHUS IPOrPaMMHOTO 00eCedeHus], IpeTHa3HaueHHOTO AT Hapai-
JICJIBHBIX BBIYMCIIMTENBHBIX aDXUTEKTYP

IIK-3: ATMMHUCTPUPOBAHME CHCTEM YNIPaBJieHUs 0a3aMHU JaHHBIX U CUCTEMHOI'0 NPOIPAMMHOI0 o0ecneyeHust
HHPOKOMMYHHUKAIMOHHOM CHCTEMb] OPraHU3alluu

IIK-3.1: 3uaem: ocnosnvie NpUHYUNsvl cucmem ynpaejlenus bazamu OAHHLIX U CUCMEMHO20 npocpammHozo obecneuenus
qu)OKOMMyHMKaquHHOﬁ Ccucmembvbl OpeaHu3ayul.

PesynbraTel 00yueHus: 3HaeT o0IIMe MPUHLIUIBI Pa3pabOTKH MapauIeNbHbIX MPOrpaMM s HapalelbHbIX BEIYUCIUTEIbHBIX
CHUCTEM C Pa3JIMYHON apXUTEKTYpOil

IIK-3.2: Ymeem: aomunucmpuposamo CYB/] u ynpasname cucmemubim RPOSPAMMHBIM 0Oecnederuem uHGOKOMMYHUKAYUOHHOU
cucmemsl OpeaHU3aYUU.

PesynbraTe! 00ydeHHs: YMeeT co34aBaTh IPOTPaMMBI IS apaIeTbHBIX BRIYUCIHTEIBHBIX CHCTEM C Pa3IHYHON apXUTEKTypOi

IIK-3.3: Braoeem naguikamu: NpUMeHeHus cO8PeMEHNbIX UHCIMPYMEHMO8 Ynpasienus 0a3amu OaHHbIX U YRPAGIEHUs CUCEeMHbIM
NPOSPaAMMHBIM 0Decneuenuem UHGOKOMMYHUKAYUOHHOU CUCIEMbI OP2AHUIAYUY

PesynbraTel 00ydeHus: Biageer HaBbIKaMH pa3pabOTKH HAapaJUIENBHBIX IPOTPaMM JUIS HAPAJIENbHBIX BBIYUCINTENBHBIX CHCTEM
pa3NU4YHOMN apXUTEKTypol

ITIK-6: UuTerpanus pa3paéoTaHHOI0 CHCTEMHOI0 IPOrPAMMHOIO 00ecIeYeHH s

IIK-6.1: 3naem: ocrogbl npoyecca unmezpayuu, 6epuGuUKayUL U 8aIUOAYUY PA3PAOOMAHHO20 CUCIEMHO20 NPOSPAMMHOSO
obecneuenusl.

Pesynbrate! 00y4eHus: 3HaeT o0muye MPUHIUIBI JeKOMIIO3UIUH 33091 AT PeaU3alii alrOPUTMOB Ha PACIIPOCTPAHEHHBIX
HapajJIe/IbHBIX BBIYMCIUTENBHBIX aDXUTEKTYPax

1IK-6.2: Ymeem: peanu3zoevleanib MEXAHU3IMblL UHmMezpayuu pa3pa60maHH020 CUCMEMHO20 NPpOcpAMMHO2O0 obecneuenus.

PesyneraTel 00yueHHs: YMeeT pa3pabaThIBaTh HapauIeIbHBIC aJITOPUTMBI PELICHHS 33/1a4 C YIETOM apXHTEKTYPHI MapaJUIeIbHOM
BBIYUCITUTEITHBHON CHCTEMBI

IIK-6.3: Braoeem Hagvlkamu: NPUMEHEHUsL COBPEMEHHbIX UHCIMPYMEHMO8 Henpepblenoll u becuiosnou unmezpayuu (Continuous
Integration) u pazeepmoisanus npoepammuozo obecneuenus (DevOps).

Pesynbrate! 00y4enus: Brageetr HaBbIKaMu pa3pabOTKH IPOrpaMM ATl pACHPOCTPAHEHHBIX MapalIebHbBIX BEIYHCIUTEIBHBIX
ApPXUTEKTYP

IIK-17: Opranuzanus pa3padéoTKi CHCTEMHOI'0 MPOrPaMMHOI0 o0ecneyeHust

IIK-17.1: 3naem: ocrosbl opeanuzayuu paspabomii CUCIEMHO20 NPOZPAMMHOZ0 0DecneyeHus.

P€3yJ'ILTaTI>I 06y‘{€HI/IﬂZ 3HaeT 06H.[I/Ie MPUHLOUIIBI CO3AaHNs U OLCHKH ITapaJlJICJIbBHBIX aJITOPUTMOB U IIPOIr'paMM, OCHOBHBIC
TCXHOJIOTMH MapauICIbHOI'O MIPOTPAMMHUPOBAHNA, UX IPUMCHCHUC IS PACTIPOCTPAHCHHBIX BBIYHUCIIMTCIIBHBIX aPXUTCKTYP

IIK-17.2: Ymeem: opeanu3zo6viéams u ynpasiams npoyeccom paspadomru CUCeMHO20 NPOSPAMMHO20 0becneyeHus

PeSyJIBTaTI)I O6y‘ICHI/I$IZ VYmeer CO34aBaTh MPOrpaMMmbl UIA MapaJiyICIbHBIX BBIYUCIIATCIIBHBIX CUCTEM C paSJ’[PI‘-IHOﬁ apXHTeKTypOﬁ

IIK-17.3: Baadeem HA8biKaMu: UCNOLb30BAHUSL COBPEMEHHBIX CPEOCME OP2AHUSAYUU U PA3PAOOMKU CUCTEMHO20 NPOSPAMMHO0
obecneuenus

PesynbraTsl 00yueHHs: HaBBIKAMU pa3pabOTKU MapaUIeIbHBIX alrOPUT-MOB U MPOTPaMM IS TapaJUIEIbHBIX BEIYUCITUTEIBHBIX
CHUCTEM C pa3IMYHON apXUTEKTypou

4. CTPYKTYPA U COJAEPKAHHUE JUCIUITIJIMHBI (MOAYJIA, IIPAKTHKH)

Kon
3aHATHS

HauMmeHoBaHuUe Pa3aeiioB 1 TEM /BU 3aHATHSL/

Cemectp
/ Kype

Yacos

®Dopma
KOHTPOJIA

1

Paznen 1. O0y4yenne

1.1

OCHOBHBbBIE OITPEJNEJIEHMA 1 ITOHATHA ITAPAJUIEJIBHOI'O
MMPOTPAMMMPOBAHUA

KITACCUDOUKALN A ITAPAJUIEJIBHBIX BBIYMCIIMTEJIBHBIX CUCTEM
" KOMIIJIEKCOB /Tema/

Ortamnsl pa3paboTKH MapaJUIeIBHBIX aNropuT™MOB. [lokaszarenu s dexTnBHOCTH
MapaJuIeNbHOro aNropuTMa. 3akoH AMaana. MHGopMannoHHbIE 3aBHCHMOCTH.
IIpobnema korepeHTHOCTH Kenl-naMaTi. ONTUMU3aLUs NapaielbHbIX
aJITOPUTMOB JUTs 3Q()EKTUBHOrO UCIOIb30BaHMS Kell-aMsaTh. [lonsTue
npomnecca. [TorsTre moroka. OCHOBHBIE METO/IBI CHHXPOHH3AIMHN 1TOTOKOB /I1p/

9, CO, K

INoxazatenn 3(h(heKTHBHOCTH MAPALIETBHBIX AITOPUTMOB BimsHue Kenr-naMsaTu
Ha CKOPOCTb pabOTHI IPOTPAMM B CHCTEMax ¢ o0mel mamsaTeio. Cynepauneiinoe
yckopenue /TIp/

K,Ko

IToxroToBka K BBINOIHEHHIO 3aJaHUI IO KypCOBOH padoTe, HOArOTOBKA K
TEKyIeMy KOHTpoIo ycrieBaemocTa /Cp/

K,Ko




1.2

TEXHOJIOI'MU PABPABOTKU ITAPAJUJIEJIBHBIX ITPOTPAMM JIJIA
CHUCTEM C OBLIEUN ITAMATBIO
OCHOBHBIE IMTPUHIUIIBI ITPOTPAMMUIPOBAHI A /Tema/

1.2.1

OcnoBHble KoHCTpYKIMU OpenMP. JlupekTuBbl. Busbl CHHXpOHU3ALMH.
BanancupoBka 3arpysku mpoueccopoB. Jupekrtusa task. CHHXpoHU3aIUsA
3amanuid. Beimonanenue 3amanuid. /TIp/

9, CO, K

122

OpenMP. ITapannensHbie nukisl. [lapamiensapie cexipy. CHHXpOHU3ALUS
niotokos /TIp/

K,Ko

1.2.3

IToaroroBka K BBITOJHEHHUIO 3aaHUH IO KYpCOBO padoTe, IIOATOTOBKA K
TEeKyIleMy KOHTpoIo ycrieBaemocTu /Cp/

K,Ko

1.3

METO/IbI JEKOMITO3WLINN CJIOJKHBIX 3ATAY
CTIOCOBBI IEKOMITO3UIINH 3AJIAY /Tema/

1.3.1

Jlexomro3uiys 3a1a4 A1t CHCTEM C OOIIeH U pactpeeleHHON TaMsThIO.
PaznnyHBIe BApHAHTH JEKOMITO3HINH HA TIPAIMEpe 3aJa9l YMHOKCHNS MAaTPHII.
IMoxazatenn 3¢)(heKTUBHOCTH MOTy4E€HHBIX anropuTMos. /TIp/

9, CO, K

132

ITonroToBka K BHIIIOJHEHUIO 3aJaHUH 110 KYpCOBOil paboTe, MOATOTOBKA K
TEKyIIeMy KOHTpoJIto ycreBaemoctu /Cp/

K,Ko

1.4

TEXHOJIOTUU PASPABOTKU ITAPAJIJIEJIBHBIX TTPOTPAMM J1J14
CUCTEM C PACIIPEJIEJIEHHOM ITAMSITBIO

OBIIIAS XAPAKTEPMCTHUKA MHTEP®ENCA ITEPEJIAYM COOBIIEHUIA
MPI /Tema/

1.4.1

Crpykrypa MPI nporpamm. IIpocteie npumeps! npumenenust MPI. Oneparuun
THUIla TOYKa-Touka. CUHXPOHHBIE U aCUHXPOHHbIE onepauuu. KonnekTuBHble
B3auMozpeicTBus mpoueccoB. KoMmmyHukaTops! u rpymmsl. /I1p/

3, CO, K

142

JlexoMno3uuus 3a1a4 JJisl CHCTEM ¢ pacipeaeraeHHon namareto /IIp/

K,Ko

143

«HM3yuenrie METOI0B CHHXPOHM3AIMH ITapaIeabHbIX mporeccoB MPIy. /J1ab/
v

Ko

144

IMoaroroBka K BBITOIHEHUIO 3aaHUH IO KypCOBOI paboTe, TOATOTOBKA K
TeKyIIeMy KOHTpOJIo ycrieBaemocTn /Cp/

K,Ko

1.5

HNCIIOJIbB3OBAHME BUPTYAJIBHBIX TOIIOJIOTUN 11PH PEINEHNHA
3AIAY HA CUCTEMAX C PACIIPENEJIEHHOU ITAMATBIO
MOHATUE BUPTYAJIBHBIX TOITIOJIOTHU /Tema/

1.5.1

JHexaprosa Tononorus. Tononorus rpaga. O6MeHbI B IeKapTOBBIX TOMONOTHIX U
tonoJsiorusix rpada. Mcnosp3oBaHue BUPTYaIbHBIX TOMOJIOTHH MPU PEIICHUH
BBIYHCIIUTEILHO — CIIOXHBIX 3a1ad. /TTp/

3, CO, K

1.5.2

«Mcnonp3oBanne BUpTyaabHbIX Toronoruit MPI npu penennn BEIYUCIUTENHHO
CIIOKHBIX 3amady. /J1ab/

1.53

IMoaroroBka K BBITOIHEHHUIO 3aJaHUH MO KYpCOBOI paboTe, TOATOTOBKA K
TEKyIIeMy KOHTpOJIo ycrieaemocTn /Cp/

K,Ko

1.6

HCIIOJIbB3OBAHUE BEKTOPU3ALIMHN JIJIS1 TIOBBIINEHUA
SPPEKTHUBHOCTHU IMAPAJUIEJIBHBIX TTPOTPAMM
[MOHATUE BEKTOPU3 ALY BBIYMCIIEHNU /Tema/

1.6.1

Bexkropusie paciumpenus komanq MMX, SSE, AVX. BelpaBHUBaHUE TaHHBIX.
BekTopHble HHCTPYKLIUH IpoLieccopoB. M cnonp30BaHNe HHTPUHCHKOB.
IMonnmepxka BeKTOpU3anuy KoMImmsATopamu.  Mcnons3oBanue TexHoornu Intel
Cilk Plus mpu pa3paboTke mapayuIesIbHBIX IPOTpaMM AT HapauIeIbHBIX
BBIYMCIIUTEIBHBIX CHCTEM C OOILCH MaMsAThI0, BEKTOPU3AIMK BhIYUCICHUA. /TIp/

1.6.2

« V3ydueHne TeXHOJIOTHI BEKTOPU3AIlUK BhIYUCIICHMHY. /J1ab/

1.6.3

«W3yuenue rexuonoruu Intel Cilk Plus. Ontumu3ariust MpUKIAIHBIX IPOTPAMM C
rcnojip3oBanueM koMmuisatopos Intel C++ Compilery. /J1a6/

Ko

1.6.4

HO)IFOTOBKa K BBIIIOJTHCHHIO 38.}18.HI/II’I 1o KprOBOI;‘I pa60Te, IIOATOTOBKA K
TEKyIeMy KOHTpoo ycrieBaemocTa /Cp/

K,Ko

1.7

HEOJIHOPO/IHBIE ITAPAJIJIEJIbHBIE BBIYNCJIMTEJIBHBIE
CHUCTEMBI /Tema/

1.7.1

IMoHsTHE HEOAHOPOIHBIX MTAPAILIEIIBHBIX BEIYUCIUTENIBHBIX cCHCcTeM. Pa3paboTka
napajuIesbHBIX IPOrPaMM JUlsi HEOJAHOPOIHBIX IapaJUICNIbHBIX BHIYMCIUTEIBHBIX
cucrem /IIp/

K,Ko

1.7.2

IMoxroToBka K BBIMONHEHUIO 3aJaHUIl 0 KypcOBO# paboTe, IOArOTOBKA K
TEKyIeMy KOHTpOIIo ycrieBaemocTa /Cp/

K,Ko

1.8

KonTponsnas pabota «IIporpamMMHast peanu3sanus mapauelIbHOTO
npunoxerus» /Tema/

1.8.1

KypcosaspaboTta «I[IporpaMMHas peanu3anus napauiensHOro
npunoxenus /KP/

10.1




2 Pa3znen 2. IlpomeskyTouHasi aTTecTanus
2.1 Ox3ameH /Tema/ 1 0
2.1.1 Ioaroroska k 3auery /3auét/ 1 35.65 3
2.1.2 KonrakTHas padota c ITIIC /KoPa/ 1 0.25 €]

[Mpumedanne. @opmer KoHTpOIIS: DK — 3k3aMeH, K- koHTponbHas paboTa, Ko- koHTpombHBI ompoc, C3- cemecTpoBoe 3ananue, 3-3ader, OIl-
OTYET 0 MPAKTHUKE.

5. ®OHJ OHEHOYHBIX CPEJACTB

OICHOYHBIE CpENICTBAa IUIAHHPYEMBIX pE3yIbTaToB OOy4YeHHsS TpeAcTaBIeHBl B BHAC (OHIOB oreHOuHBIX cpenctB (POC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcurera. POC Moxker OBITP TpENCTaBICH B
IIpunoxenuu x padodeit mporpamme.

TeMBI MUCBMEHHBIX PabOT (KOHTPOINBHAs padoTa)

Ha xoHTpONBHYIO pabOoTy CTYICHTY BBIIACTCS MHANBHAYAIbHOE 3adaHue (1I0 BapHaHTaM), 3aKJII09aroIieecs B pa3paboTke 1o
BapHaHTy HECKOJIBKUX MPOrPaMM C UCIIOJIB30BAHHEM TEXHOJIOTHH MapaiieIbHOro MpOrpaMMHUPOBAHHSI.

PaboTa BbINOIHACTCS B MICBMEHHOH (hopMe B TedeHue 10 Heenmb ¢ MOMEHTa BbIauH 3a1aHnsl. KOHTPOIBHBIH CpoK crauu —
MTOCIIEHUM MEeCSILl CEMECTpa.

[TpumepHOE cosepkaHue KOHTPOIBHOM PaboThI

1. TUTYIBHBIA JTUCT.

2. DopMyIHpOBKa BapUaHTa 3aJaHUs.

3. OcHOBHas 4acTh, BKJIIOYAIOIIAS:

1) pelieHrne nepBoi 3aaauu,

2) pellleHre BTOPOM 3a/auu,

3) peleHune TpeThei 3amaun,

4). CHHCOK UCIOJB30BAHHBIX MCTOYHUKOB (BKIIOYas HCTOYHUKH VHTEpHET).

[Ipu onmcaHny penIeHHBIX 3a1a4 HeOOXOJMMO MPUBECTH OMMUCAHIE PEIICHUS ¢ UCIoIb30BaHueM auarpamMMm UML, skpaHHBIX Gopm
paspaboraHHbIX nporpaMm. Tarxke HE0OXOAMMO ITPUBECTU KOJIBI IPOTPaMM.

IIpaBuna opopmieHHsT KypcOBOH pabOTHI

- KypcoBasi pabota opopmisiercs B penakrope MS Word / OpenOffice (*.doc, *.docx, *.odt);
- nucthl Gopmara A4, opUEHTALUS KHIDKHAS

- TOJISL: JIeBOe — 2 CM, OCTaNbHbBIE — 0 1 cM;

- mpudt — Times New Roman;

- pasmep mwpudra 14 pt;

- MEXIYyCTPOUYHBIA HHTEpBal — 1,5;

- a03amHbIif orcTym — 1,25 cm;

- HyMepalus CTpaHUI] CKBO3HAsi, HOMEp Ha MEPBOil CTpaHHIIE HE CTaBUTCS;

- B KOHIIE pabOThl HEOOXOAUM CIHUCOK MCMONB30BaHHOM JauTeparypbl cormacio TOCT P 7.0.5 — 2008;
- 00BeM PabOTHI 3aBUCHUT OT CTETNICHU PACKPBITHS OCHOBHBIX ITYHKTOB KYPCOBOH PaOOTHI.

IIpumMeps! 3a1aHUI K KOHTPOJIBHOU padoTe.

Bapuantsl nepsoii 3agaun.
Co31aTh IpoIecChl, KOTOPEIE BRIMOTHAIOTCS B IOCIEI0BATEIFHOCTH, OIpeieNsieMoil rpadomM 3ammycka B COOTBETCTBHH C Ba-pPHAHTOM
3aJaHusl.

Bapuantel BTOpoi 3a1a4u.
Heo6xoaumo pa3zpaboTaTh MIporpaMmy, BBIIONHSIONLYIO IPOCThIE MATPHYHbIE BBIYHUCIICHUS 110 BapUaHTaM, BEKTOPH30BaTh
BBIYHCIIEHHS

Bapuantsl TpeTbel 3ana4n

Heobxoanmo pazpaborats IporpamMMy [Uisl HapajuienbHol 00paboTky Oomnblix Marpul. B kauecTBe anroputMoB 00paboT-Ku
MAaTpUIl MOKHO UCIIOJIB30BATh alnropuT™Mbl Pokca 1 KsHHOHA yMHOMXEHUSI MATPHULL, IPYTUe aIrOPUTMBI 110 33JaHUIO TIpe-
nojaBaTesl.

Bormpockl mpoMeXyTOYHOH aTTeCTaliH

IMpuBenure KIaCCU(PUKAIIMIO BBIYUCIUTENBHBIX cuCTeM o DiuHHY.

[Tpueaure npumepsl cucrembl SIMD.

IIpusenure npumeps! cuctemsl MIMD.

Kakue Brl 3HaeTe mapasienbHble BBIYUCIUTEIBHBIE CHCTEMBI C OOIIEH MaMSATHIO?
IMpuBenure nmpuMeps! NapaieNbHbIX BBIYUCIUTENBHBIX CUCTEM C OOIIEH MaMAThHIO.
ITpuBenute npuMepsl NapaIieNnbHbIX BBIYUCIUTENBHBIX CUCTEM C PACIpPEAEICHHON MaMATHIO.

SNk v~




7.
8.
9.

10.
1.
12.
13.
14.
15.
16.
17.

3agyeM IpH aHAIU3e AITOPUTMOB HCIOIB3YeTCs rpad alropuTMa Ha MACATbHON BBIYHUCIUTENBHON MalInHe?
UYro Takoe CTeNeHb MapalulenuiMa, CpeHss CTeleHb napamienusma?
Kakne npreMsl HCIONB3YIOTCS MPH pa3paboTKe MapauIeNbHBIX IPOTpaMM JUIS CHCTEM ¢ OOImIeil maMsAThIo It
HOBBIIIEHHUS 3()(HEKTUBHOCTH pabOTHI KeII-aMsTH?

Uro takoe yckopeHue u 3p(GEeKTUBHOCTb MapasieIbHONH MporpaMmbl?
Yto Takoe cynepiuHelHHOe ycKopeHue?

Jl1s1t yero Hy)XHa KemI-mamsTh rpoueccopa’?

IlosicHUTE NOHATHE «KOI€PEHTHOCTh KELIECH».

Kakum obpazom obecrnieunBaeTcsi KOr€peHTHOCTh Kell-namMsaTu?
[NosicanTe MOHSATHE TpoIiecca, TOTOKA, OCHOBHBIC MEXaHU3MBI CHHXPOHHU3AIUH BEIYHCIUTEIBHBIX TTOTOKOB.

UYro Takoe mH(pOpPMAIOHHAs 3aBUCHMOCTH? Kakue Buasl HH(OpPMAIMOHHEIX 3aBUCHMOCTel Bbl 3Haere?

Kakue Texnomorun pa3paboTKy MporpamMM Ajsl HapaieabHbIX BBEIUYMCIUTEIBHBIX CHCTEM C OOIEeH U pacrpeaeleHHOM
namsThio Bbl 3HaeTe?

18. Pacckaxxute MexaHu3M pabOTHI MIPOTOKOJIOB 0OECTICUeHHsT KOTEPEHTHOCTH Kelllel Ha mpuMepe mpoTokona MSI.
19. HazoBure ocHoBHBIE cocTaBmsitomue OpenMP.
20. [Tosicaure moxens mamsatu OpenMP
21. Ha3zoBute ocHOBHBIE pacnapauienuBaroniie KoHerpykuuu OpenMP.
22. Kak B OpenMP. ocymecTBisercss pacnapaieIuBaHUe LUKIOB?
23. Kak B OpenMP. OcymecTBnsieTcs 0alaHCUPOBKa NapayjiebHbIX IUKIOB?
24. [TosicHuTe MeXaHU3M MCIIOJIB30BAaHUS MapajuIeNbHbIX cekiuii OpenMP.
25. Uro Ttakoe aTomapHas onepauus, kputudeckas cekuus B OpenMP?
26. Bapeepras cunxpoHu3anus. Bunsr 6apsepos.
217. Uro takoe MPI?
28. Urto Takoe rpyrmma MmpoueccoB, KOMMyHUKATOp?
29. Kakum o0pa3om ocymiecTBisieTcst 3amyck nporpamMm MPI?
30. Tuns! ganusix MPI.
31. [IpuBeaure npumep npocreiuieit nporpaMmmel MPI.
32. Uro Takoe onepanuu «Todka-Todka» B MPI?
33. Kakue Tums! onepanuil TMma «To4dka-To4ka) Bsl Moxere Ha3zBaTh B MPI?
34, Bbrokupyromye onepanuyu 0OMeHa THUIA «TOYKA-TOYKA»
3s. Hebnokupyromue onepaniuu 0OMeHa THIIA «TOYKA-TOYKa»
36. KonnekruBHble onepanuu.
37. KonnektruBHas onepanus pacChlIKU JaHHBIX.
38. KonnexTusHbIe onepanus pacrpeneseHus JaHHbIX.
39. KomrexTuBHEIE omeparys cOOpa TaHHBIX.
40. IloHsATHE BUPTYaNbHON TOIIOJIOTUU.
41. JexapToBsl Tonosiorun 8 MPI
42. Tonomnorus rpadpa B MPI
43. IIpuBenuTe npuMepsl UCIOIB30BAaHUS BUPTYAIbHBIX TOINOJIOTUI IIPU PEIICHUM KOHKPETHBIX 3a7ad.
44. Uro Takoe BEKTOpPHU3alMs BBIYUCICHUNA?
45. [IpuBeauTe KpaTKyr0 XapaKTEpUCTHKY pacliupeHuid komana npoueccopa MMX, SSE, AVX.
46. Kakyro posb UrpaeT BbIpaBHUBAHUE JAHHBIX NPH BBINOJIHEHUU BEKTOPHBIX MHCTpyKUui? IlpuBenuTte nmpuMmepsl.
47. Wntpuncuku. Hasnadenue. IIpumepsl uCons30BaHus.
48. [onneprkka BeKTOpU3aLMU KOMIWIsATOpaMu. IIpumepsl.
49. UYro Takoe «HEOJHOPOIHAS MapajUleNbHas BEIYUCIHUTENBHAS cucteMay»? IIpuBeauTe mpuMepsl.
6. YAEBHO-METOJANYECKOE U THO®POPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJI,
MMPAKTUKHN)
6.1. Pexomenayemasi iutreparypa
ABTOpBI, COCTaBUTENIN 3arnaBue WsnarenscTBO, rOI. DNEeKTPOHHBIN ajpec
JI.1 |AgacoBa C. M., KoppeKkTHOCTb napasuienbHbIX BEIYUCIUTEIbHBIX HoBocubupck:
Bannman O. JI. MIPOLIECCOB Hayxka, 1990
JI1.2 | Beneuxwuii B. H. MHoronponeccopHble U napaijelbHble Kues: HaykoBa
CTPYKTYPBI C OpraHU3aIueii aCHHXPOHHBIX nyMka, 1988
BBIYHMCIICHUH
JI.3 | BanbkoBckuii B. A. PacnapannenuBaHue alropuTMOB U IIPOrpaMM: M.: Paguo u cBs3b,
CTpyKTYpHBIH HOAXOA 1989
JI.4 | BanbkoBckuii B. A, CuHTe3 napajuieNnbHbIX IPOrpaMM M CUCTEM Ha HoBocubupck:
Maisimkud B. D. BBIYHCIIUTEIBHBIX MOJEIISIX Hayka, 1988
JL5 | Oprera [Ix. BBenenue B napasuiesbHbIe U BEKTOPHBIE METOBI M.: Mup, 1991
pELICHNUS THHEWHBIX CHCTEM
JI.6 | Csencon A. H. PacmapannenuBaHue anropuTMoB 00pabOTKH Kues: Hayk.
uHpOpMALUU nymka, 1985
JI.7 | Kysneuos M. A., TexHonoruu pacrnpeneneHHbIX CUCTEM: Boumnrorpan:

Anpnpees A. E.

COBPEMCHHBIC IMOAXOAbI: y‘I€6 rmocooue

BonrI'TY, 2009




ABTOpBI, COCTaBUTENN 3arnaBue M3narenscTBO, rof. DNEeKTPOHHBIN azpec

JI.8 | Anppees A. E., [MTapannensHoe mporpaMMupoBaHue: yued.-meton. | Bomrorpan:
Erynos B. A. nocobue BoarI TV, 2019

6.2. Ilepeuens pecypcoB HHGOPMATMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn "UHTepHeT"

91 | AU. Muxkos, E.b. 3amsatuna Pacripe-fieneHHbIe CHCTEMBI U AJITOPUTMBI

92 |T'eprens B.I1. Teopus u npakTuka na-pauieibHbIX BEIYACICHUNA BEIYUCICHHS

6.3 IlepeyeHb NPOrpaMMHOIO ofecnevyeHust

6.3.1.1 | Microsoft Visual Studio 2017 Enterprise; JlabopaTtopHbie paboTsI

6.3.1.2 | Microsoft MPI, GCC, Intel Par-allel Studio XE, Intel MKL; JTabopaTtopHbIe paboTHI

6.4 TlepeueHb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U JIEKTPOHHBIX OubnoTedHbIxX cuctem (AbC)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUTIJIMHBI (MO YJIA,
IMPAKTHUKH) /OBOPYTOBAHHUE

7.1 | JJabopaTopus ceTeBbIX TEXHOJIOTHI / MynbTUMEeTUHHBIH KIlacc

7.2 | 1) [I3BM Intel DualCore 21Tt / 216 RAM / LCD 19" - 8 mit.; 2) akpan EliteScreens; 3) mpoekrop Acer 1200;

7.3 | YuebHnas naboparopus

7.4 | 1) Hoyroykn HP Elitebook 8460p — 4 mt., 2) Hoyroyxu HP EliteBook 8570p - 4 mt. 3) Hoyroyk Lenovo ThinkPad T420
—4 mr. 4) sxpaH EliteScreens; 5) mpoexrop Acer 1203; 6) noctyn B IHTepHET 1 K HAYKOMETPUIESCKUM 0a3aM JaHHBIX

7.5 | Aymutopust ISl CaMOCTOSATENBHOM paboThl oOydaromuxcs./YyebHast MeOelb, KOMITBIOTEPHAS TEXHUKA C BO3MOYKHOCTHIO
MoKIIoUeHMs K ceTr "MHTepHeT" n o0ecriedeHneM OCTyMa B MJIEKTPOHHYIO HH(POPMAIIIOHHO-00Pa30BaTENBHYIO CPEaY
yHHBEpCUTETa (YUTANBHBIN 3a]1 HH(POPMAIIMOHHO-OHOIMOTEYHOTO LICHTPA)

8. METOANYECKHNE YKA3AHUSA JJIS1 OBYHAIOIIIUXCSA IO OCBOEHUIO TUCIUITJIMHBI (MO YJIA,
IMPAKTHKH)

«3yueHne METOI0B CUHXPOHU3AIMK NapaiienbHblx npoueccoB MPIy. Annpees A.E., Erynos B.A.
«Mcnonp3oBanye BUpTyanbHbIX Tonoaoruii MPI npu pemeHuy BBIYMCIAUTENBHO CHOXKHBIX 3aaaw». AHnpees A.E., Erynos B.A.
« Uzyuenne TexHonoruii Bekropuzanuu BeruucieHuin». Aunpees A.E., Erynos B.A.




