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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.

Ju—

OcBoeHue 0a30BBIX 3HAHWI MO BOMPOCAM OPTaHU3ALUHU MAPALIETBHBIX BBIYACIUATENFHBIX CHCTEM, a TaKKe OCHOBHBIX
TEXHOJIOTHH OPTaHW3aLWU [apaJUICNbHBIX BBIUYUCIEHUA HAa MHOTONPOLECCOPHBIX BBIYUCIUTEIBHBIX KOMIUIEKCAX C
pactpeieNICHHOM WK 001l OTepaTHBHOM MaMSTBIO.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

IIK-3: cnocoben pa3padaTbiBaTh KOMIIOHEHTbI NPOrPAMMHBIX KOMILIEKCOB (B TOM 4uHcJe HHTepgeiichl, apaiiBepa,
KOMIWISITOPBI, 3arpy34yMKHd, COOPLIMKHM, CHCTEMHbIe YTHWJIUTBI) W 0a3 JaHHBIX C HCHOJb30BAHHEM COBPEMEHHBIX
HHCTPYMEHTAJILHBIX CPeCTB U TeXHOJIOrHii NPOrpaMMHPOBAHMSA

IIK-1: cnocofeH HCHOJB30BATH METOAbI M HHCTPYMEHTAJIbHbIE CPEACTBA MCCJIE0BAHMSA 00beKTOB MNpodeccHoHaILHOMN
AesTeJIbHOCTH, GopMaIN3alMu NMpeIMeTHOI 00J1aCTH ¢ Y4eTOM OrpaHuYeHH il

B pe3yabTare 0CBOCHMSI AUCHUILIMHBI 00YYAIOLIUICS J0JIZKEH:

3HaTh:

OCHOBHBIC TIOHATHS M3 O0JNAacTH pa3pabOTKH IPOTPAaMMHBEIX CHCTEM, IPHMEHSIEMBIE METPUKH, METOABl M HHCTPYMEHTATHHEIC
cpencta (cootHeceHo ¢ mHauKaropom I1K-1.1);
OCHOBBI HH()OPMATHKHU U IPOTrpaMMHUpPOBaHus (COOTHeCeHO ¢ uHaukaropom I1K-3.1).

YMeTh:

MPUMEHITH OCHOBHBIE METOABI pa3padOTKH MPOTPaMMHOTO OOecreueHHs; MPUMEHSITh OCHOBHBIE WHCTPYMEHTHI DPa3pabOTKH
MpOrpaMMHOT0 oOecrieueHus (cootHeceHo ¢ uuaukaropom [1K-1.2);
WCTIOJIb30BaTh COBPEMEHHBIC TEXHOJIOTUU Pa3pabOTKH MPOrpaMMHBIX IPOIYKTOB (COOTHeCeHO ¢ nHaukaropom [1K-3.2).

Binagern:

OCHOBHBIMH METOJAaMH pa3pabOTKH TPOrpaMMHOTO OOECIICYEHHs; OCHOBHBIMH HMHCTPYMECHTaMH pa3pabOTKH IIPOTrPaMMHOTO
obecrieueHns (cootHeceHO ¢ mHANKaropom [1K-1.3);

HaBBIKAMH pa3pabOTKM aITOPUTMOB B BHAE OJIOK-CXEMbI M COCTaBICHHUS IUIaHA PYYHOTO TECTHPOBAHHUS pa3pabaThIBaeMOro
MPOrPaMMHOTO MPOJIyKTa (COOTHECEHO ¢ nHAuKaropom [1K-3.3).

3. CTPYKTYPA U COAEPKAHHUE IUCIIUITJIMHBI

Paspnen 1. Beegenue B napajiebHble BBIYHCICHUS

Ne HaunmenoBanue temsl / Bua 3anstus Cemecrp Yacos Komneren- Jlutepatypa
/ Kypc 100
Tewma 1.1 "OcHOBBI napayuIeIbHBIX BHIYUCICHUI"
enu u 3amaum mapayuenbHOW 00pabOTKU JaHHBIX. HeoOXoauMocTs u
aKTyaIbHOCTh  TApaUICIbHBIX  BBIYMCICHWH. Pazmmuus — Mexay
MHOT033J]a4HbIM, MAapaUICIbHBIM H  PaClpeleiICHHBIM  PEXUMAaMK JI1.1, J11.2, JI1.3,
BBINOJIHEHUA mporpamm. 3akoH Awmpjanst. 3akoH Mypa. T'mnoresa JI1.4,J12.1, J12.2,
1.1 5 2 MK-1,ITK-3
MuHckoro. Croco0st TIOCTPOCHHS MHOTOIIPOLIECCOPHBIX J12.3,J12.4, JI2.5,
BBIYUCITUTEIBHBIX CHUCTEM. Kparkas UCTOpUS pa3BUTHSL J12.6, J12.7
BBICOKOIIPOM3BOIUTENbHBIX BblUMcIeHUH. IIpuMmepbl mnapamiienbHbIX
BBIYUCITUTEIHHBIX CHCTEM.
/ Jlex /
Tewma 1.1 "OcHOBBI napayuIeIbHBIX BHIYUCICHUI" JI1.1, JI1.2, JI1.3,
12 3anyck MPI mnporpamm. Komnwmsmms. Hactpoiiku st cOopku u 5 2 MK-1.1TK-3 J11.4,J12.1, J12.2,
’ cuera. 3amyck B makere. lllects 6a30BbIX BBI30BOB. CooOmenuss MPI. ’ J12.3,J12.4, JI12.5,
Kommynukaropsr. / JIab / J12.6, J12.7
JI1.1, JI11.2, JI1.3,
Tewma 1.1 "BBenenue B napansienbHble BHIYUCICHUS " JJ1.4,J12.1, JI2.2,
1.3 . 5 4 | IIK-1,IIK-3
Petitinru Begymux cynepkommnsiorepos / Cp / J12.3,J12.4, J12.5,
JI2.6, J12.7
Tema 1.2 "OG30p mHapamIenbHBIX BBUHCIUTEIBHBIX CHCTEM H UX
Kiaccuduxarys”
Knaccuduranuss  mapamienbHbIX — BbUUCIeHHA 10 DmuHHY W
Kpumaamapou. TloHSTHS MYJIBTHIIpOIECCOpPa, MYJIBTHKOMIBIOTEPA, 1.1 7112 7113
BBIYUCIUTEIHHOTO KJacTepa. Cnioco0b1 TIOBBIIICHUS oA 1 1A
N J1.4,J12.1, J12.2,
1.4 |npou3BOAMTENBHOCTH KOMIIBIOTEpa: KOHBeWepH3alus, KIILUPOBaHHUE 5 2 [IK-1,ITK-3 2.3 124 712.5
KOMaHJ WM  JaHHBIX, YBEIMYEHHWE  KOJWYECTBA  PETUCTPOB, H’E. 6 H,2.7 ’
CYMEPCKAIPHOCT U MHUKPOCYNEPCKAIIPHOCTh  MPOIIECCOPOB. ’
Mopenu MHOTOIpoLEeccOopHbIX cucteM (mepexon or RAM k PRAM),
JIOK&ITbHAs TaMsITh, MOIYJIH C INUHHOH CBSI3bI0, pasjelisieMas oOmias
naMsTh. TOMOJOTUM MEXMOIYIHHON CBSI3U: IIMHA, ByMEPHAas CETKa,




runepky0,  JepeBbs,  KOMMyTHpylommid — rpad.  ApxXHTEKTypa
CYIEPKOMIBIOTEPOB.  TpaHCIBIOTEPHBIC  CETEBBIE  APXHUTCKTYPHI.
PacnipenieneHHbBIE CHCTEMBI: KJIacTepbl W CETH (IMHAMHYECKHE,
crarmyeckue). MeTpHUYecKHe  XapaKTePHCTUKH  BBIYHUCIHTEIbHOM
CeTH: OWaMeTp, CBA3HOCTh, IMMPHHA CCUCHHUS, MOTOK Yepe3 CCUCHHE,
croumocTh. OILEHKM METPHK ISl PasiuyHbIX cereil. Jlormyeckas wu
(du3uUecKas OpraHW3allii [MAPAUICIBHBIX BBIYUCIUTEIBHBIX CHCTEM
(TIBC). / Jlex /

Tema 1.2 "OO030p napaIeNbHBIX BBYUCIUTEIBHBIX CHCTEM M HUX JI.1, JI1.2, JI1.3,
n
15 KJ1acCH UKLV 5 5 TIK-1,11K-3 JI1.4,J12.1, J12.2,
VopaxHeHue Ha Tynuk. PacnapaiienuBaHue MeToJa HaUMEHBIIMX J12.3,J12.4, J12.5,
kBagparos. / JIab / JI2.6, J12.7
Tema 1.2 "OO630p napaIeNbHBIX BBYUCIUTEIBHBIX CHCTEM M HUX JI.1, JI1.2, JI1.3,
n
16 KJ1acCH(pUKAIHsT 5 4 TIK-1.11K-3 JI1.4,J12.1, J12.2,
CepuanuzyemMocThb, TpeOOBaHHUS KOTepEHTHOCTH, CTOUMOCTbH JI2.3,J12.4, JI2.5,
MEePECHIIKH B MapaIeIbHBIX cucTeMax. MapmpyTusanus. / Cp / J12.6, J12.7
Tema 1.3 "CnocoObl OpraHu3aliyl MapauIeIbHOW  00pabOTKH
JaHHBIX"
OCO0EHHOCTH OpraHHU3allM TapaUICIbHBIX BBHIYMCIECHHH B CHCTEMax 110112 1.3
¢ o0mel mamsaThi0 (oOecrieueHHWE OJHO3HAYHOCTU  KIII-TIAMSITH T
. J1.4,J12.1, J12.2,
1.7 |pasHBIX TIPOIIECCOPOB, CHHXPOHHW3AIMS BBIYHCICHHI). OCOOCHHOCTH 5 2 IK-1,I1K-3 2.3 J12.4. 2.5
OpraHM3allid  NApALICIbHBIX  BBIUMCIEHUMM B CHUCTEMax ¢ .J'[’2 6 .J'[’Z 7 -
pacupeneseHHOW MaMAThI0 TOCPENCTBOM TMepeAadyd  COOOIIeHUi. R
Tomonornn cerel mepenauyd JaHHBIX B MYJIBTUKOMIIBIOTEPAX.
TumnoBsre cxems! kommyHuKanuu. / Cp /
Tema 1.3 "CmocoObl oOpraHm3anuy HapanieIbHOH  00paboTKu
JaHHBIX" JI1.1, JI1.2, JI1.3,
JlaGoparopHoe 3amanwe Pacuer oTHOcHTENbHOW 3(h(HEKTUBHOCTH JI1.4,J12.1, J12.2,
1.8 5 2 | IIK-1,ITIK-3
croco0OB  KOMMYHUKAllMM.  BiusHUe 3aMeHbl  OJIOKHPYIOIIETO JI2.3,J12.4, JI2.5,
MOJyYeHUs] Ha HEONOKHpYIOIIee IMOJyuYeHHEe Ha CHUHXPOHU3ALHUOHHYIO J12.6, J12.7
Haksanaky. / Cp /
Tema 1.4"B "
ema BIYHCIIATEIBHBIC KIIACTEPHI § JIL1, J11.2, J11.3,
JlabopatopHoe  3amanme  OcHOBHBIC  (YHKIMH  KOJJICKTUBHOM
o JI1.4,J12.1, J12.2,
1.9 |koMMyHHKaIMH: OmepanusMu IIupokoil paccweuiku (broadcast), cOopa 5 2 | IIK-1,ITIK-3 3 2.4 712.5
(gather) m rtnobameHoro mnpuBenenus (global reduction). Pacyer .J'[’2 6 .J'IDZ 7' ’
MapaIeIbHOTO BOJIHOBOTO ypaBHeHUs. / Cp / o
Tema 1.4 "Brruucnutenbable KiacTepsl”
[lonatne kiactepa M KIacTepHOM apxuTekTypbl. Kiaccupukanus
KJIaCTEPHBIX BBIUUCIIUTEIbHBIX CHUCTEM. Cocras CeTeBOM
UHQPaCTPyKTypel ~ KiacTepa.  THWIIBI  TOMOJOTMH W KPHUTEPHH JI1.1, JI1.2, JI1.3,
3(p(PeKTUBHOCTH KOMMYHHUKAI[HOHHOW cetn Kiactepa. CeTeBble J1.4,J12.1,J12.2,
1.10 5 4 | IIK-1,IIK-3
pelieHus s KiacTepHbIX cucteM. OCHOBHBIC KPHUTEPHHM OLICHKH JI2.3,J12.4, J12.5,
KJIaCTEpHBIX CHUCTeM. THNWYHBIH HabOp INPOTpaMMHO-aNapaTHOTO J12.6, J12.7
obecrieuennst knactepoB. OCOOEHHOCTH 3alTycka 3amad Ha KJacTepax.
Cuctembl  ympaBleHHs 3alaHusIMH. VIHTerpupoBaHHBIE  HAaOOPHI
KJIaCTEPHOT0 IporpaMmmHoro obdecredenus. / Cp /
Paznen 2. [Tapannenbusie aaropurmbl. Ctanaapt MPI
Ne HaunmenoBanue Temsl / Bua 3ansirust Cemecrp Yacos Komneren- Jlurepartypa
/ Kype HUH
Tema 2.1 "Peanuzanus napanieabHbIX alrTOPUTMOB"
OTnuus  MapajuleNbHBIX — &ITOPUTMOB  OT  IOCIEA0BATENBHBIX
AITOPUTMOB. ITocranoBka 3a1a4u pacnapaieIuBaHus
CYIIECTBYIOIINX CEPHANBHBIX AITOPUTMOB. [IpmMep CyMMHpOBaHUS
MaccuBa. Peanmm3anusi Hmapa/uIeNbHBIX aITOPUTMOB C HCIOIB30BAHHEM
mporeccoB. Buabl  MeXNpoueccHOH  KOMMYHHUKAaUUM  (CHUTHAbI,
JI1.1, JI1.2, JI1.3,
cemadopsl, pazmenseMas IaMATh, KaHambel, cooOmeHus). OreHka
J1.4,J12.1, J12.2,
2.1 |[>pQeKTHBHOCTH alropuT™Ma C YYETOM BpPEMEHH JOCTaBKH KoJa W 5 2 [K-1,T1K-3 23 J12.4. 2.5
JTAHHBIX BBIYUCIUTETLHOMY y3Iy. 3aKOoHbI Awmpana. .J'I’Z 6 .J'[’Z 7 -
[enecoobpazHOCTh pacriapajIeTMBaHUs. Kak aHATU3UPOBATh R
3aBHCHMOCTh JIAHHBIX M KOJa B IIOCIENOBATeNIFHOM Mporpamme.
IMopsnox BeramcieHuit, rpad 3aBucuMOCTH. Mogenb «rpy0oil CHIBD».
[Ipumepsr pemennii gist PRAM, BSP, LogP. IlpeoGpaszoanus
nmapajuleNTu3aid OUKIOB. JlocTaBka MaHHEIX, OTOOpPaKCHHE MacCHBa
JTAHHBIX Ha PacHpe/IeNICHHYI0 CUCTeMY, N30bITouHOCTh. / JIek /
2.2 | Tema 2.1 "Peanuzanus napaiebHbIX aITOPUTMOB" 5 2 TIK-1,ITK-3 JI1.1, JI1.2, JI1.3,




IMapannensHple  anrOpUTMBl LMKIMYECKOTO CIBMIa Ha CHCTEME C
pacnpefeeHHOM MaMsATbI0O CO CTIPYKTYpOH CEeTH CBSI3€H Mexay
mponeccaMd - “KOJBbLIO”, B KOTOPBIX KAKABIA IPOIECC WHHUIUHPYET
pacChUIKy ~ CBOEro  COOOLIEHHWs OJHOBPEMEHHO B  KakOM-JIHOO

BBIOpaHHOM HalpaBJIeHHUH 110 Koibiy (B MPI): JI1.4,J12.1, J12.2,
- C AaCHMHXPOHHOM OJOKMpOBaHHOW mepenadell, OIOKMPOBAHHBIM J12.3,J12.4,J12.5,
MIPUEMOM. J12.6, J12.7
- C acCHHXPOHHOW HEOJOKHPOBAaHHOW Iepenaduei, HeOJIOKHPOBaHHBIM
TIPHUEMOM.
- C CHHXPOHHOMH nepefadueil, OJIOKMPOBAHHBIM IIPHEMOM.
/ J1ab /
Tewma 2.1 "Peanu3zanus napayuienbHbIX aTTOPUTMOB"
N JI.1, JI1.2, JI1.3,
Bmusame — ammaparHoit peammsammm PRAM m mpobnemsr 1.4 2.1 122
2.3 |KOTepeHTHOCTH JaHHbIX. Mojenu KOHKYPEHTHOH M HCKIIOYUTEIbHOU IK-1,11K-3 N A A e e
N JI2.3,J12.4, J12.5,
npuMHUTHBHBIX onepauuii ¢ mnamsateto (EREW, CRCW, CREW, 2.6, 1.7
QRQW)/Cp/ o
Tema 2.2 "MonenupoBaHue NapalIelbHbIX IporpaMMm. Peamusanus
napanieau3Ma pasiiaHoro Bujaa"
Jlab6oparopHoe 3amanue Ilokasarenu 3(P(EKTHBHOCTH MaPATLICITBHOTO JI1.1, J11.2, JI1.3,
aIropuT™Ma M OIEHKAa MaKCHUMaIbHO JOCTIXKHMOTO TIapajljiesiu3Ma. JJ1.4,J12.1, JI12.2,
2.4 [K-1,ITK-3
INapannenusm Ha mpuMepe MOJEIBHBIX 3aAau HAaXOXJICHMS YaCTHBIX J12.3,J12.4, J12.5,
CyMM TIOCJICZIOBaTeIbHOCTH YHCIOBBIX 3HAUEHMH H YMHOXCHUS J12.6, J12.7
MarpHil.
/Cp/
Tema 2.2 "MonenupoBaHue NapaUIENbHBIX INporpamMM. Peammsanus
napajuieIu3Ma pa3JInyHoro Braa" JI1.1, JI1.2, JI1.3,
JlaboparopHoe 3amanue IlapamnmenbHBIE aNTOPHUTMBI  KOHBEHEPHOM JI1.4,J12.1, J12.2,
2.5 . MK-1,ITK-3
nepefayd JaHHBIX Ha CUCTEME C pacHpeleleHHOM NaMiThIO CO J12.3,J12.4, J12.5,
CTPYKTYpPO# ceTu cBsized Mexay mpoueccamu - “nuHeika” (8 MPI). / J12.6, J12.7
Cp/
Tema 2.3 "Mertonsl nepeaadun nanubix. Crangapt MPI"
MPI: ocHOBHBIC MOHATHSA W OIpeneNeHHs. basoBbIM (MHHUMATBHBIN)
Habop ¢yukuuit MPI, moctarounslid s pa3paboTKH HapalIeIbHBIX
nporpammM. [Ipumep: nporpamma BberumcieHus uucia p. Oneparuu JIL.1, J11.2, JI1.3,
nepenadyd  JaHHBIX MEXAy JByMs Tporieccamu. KoJeKTUBHBIC JI1.4,J12.1, J12.2,
2.6 [K-1,I1K-3
omnepaluy MNepe/layd JaHHbIX. YIAKOBKa M paclakoBKa PasHOTUIIHBIX J2.3,J12.4, J12.5,
JaHHelx B MPL VmpaBnenuwe — rpynmamMM  MpOLECCOB U JI2.6, J12.7
KOMMYHHUKaTopamMu. BupTryampHble Tomomornu. MoOIenbHEI HpUMep:
YMHOKCHHE MaTPHIEI Ha BEKTOP
/Cp/
Tewma 2.3 "Metoasl nepenaun gaHHbix. Cranmaapt MPI"
JlaGoparopHoe 3amanme [lapajuleNbHBIA ~ AITOPUTM  CKAIIPHOTO
NPOW3BEACHUS BEKTOPOB C  HCHONB30BAHHEM  PEAYILMPOBAHHBEIX 1.1 7112 7113
omepanuii  (MPI_Reduce(...), MPI Allreduce(...)). IlapamnenbHbiit Hll 4’ J'I2.1’ J'[2'2’
2.7 |anropuT™M CKaISIpHOTO TPOU3BEJCHUS BEKTOPOB C HCIOJIb30BaHUEM IK-1,T1K-3 T
N . J12.3,J12.4, J12.5,
napHseix B3anmopetfictBuii (MPI_Send(...), MPI Recv(...)). CpaBHHTB
JI2.6, J12.7
BpeMs BEINTOTHEHHS aropuT™oB (B MPT).
/Cp/
Tewma 2.3 "Metoasl nepenaun ganHbix. Cranaapt MPI"
MexnpoueccHoe B3auMonelcTBue U omnepaunoHHbix UNIX-cpenax. 11,112, 113
OcylecTBiICHHE  pacnapaUie]IMBaHUs  HAa  YPOBHE  IPOIECCOB. T Y
N J1.4,J12.1, J12.2,
2.8 |OcymecTBiieHne pacnapaiieIuBaHus Ha ypOBHE HUTEH. IK-1,T1K-3 3. 2.4 2.5
Cunxponuzauust  BbinojgHenus Huted B POSIX-coBmecTumbix ARSI
JI2.6, J12.7
CUCTEMaX.
/Cp/
Tema 2.4 HpOTOIfOJ'[ n oubmmorexu MPI .1, 0112, 113,
CoctaB (QYHKIUH, THUIBI NaHHBIX, OpraHHM3alMsg OOMEHa JIaHHBIMHU. M4 o1 2.2
2.9 [IIpumep ucnonb3oBanusi 6ubmuoreku MPIL. Cpena BeimonHenuss LAM. [K-1,ITK-3 H2.3’ J'[2. 4’ J'[2' 5’
YcTaHOBKa, HCIIONIb30BaHME (KOMIMJISIUSL M 3allyCK  MPOTpam, DA
" J12.6, J12.7
KOH(UTYpanys BEIYUCIUTENBHON crcteMsl). / Cp /
Tema 2.4 "TIpotokon u 6ubnmuorekun MPI" JI1.1, JI1.2, JI1.3,
JlaGoparoproe 3amanue [lapamienbHBIA  AITOPUTM  CyMMHPOBAHUS JI1.4,J12.1, J12.2,
2.10 . [K-1,ITK-3
JJIEMEHTOB BEKTOPOB C HCIOIB30BAHUEM DPELYLMPOBAHHBIX OIEPALUI J12.3,J12.4,J12.5,
(MPI_Reduce(...), MPI Allreduce(...)) (8 MPI). /Cp/ J12.6, J12.7
211 Tema 2.4 "IIpotokon u 6ubnuoreku MPI" K1 TTIK-3 JI1.1, JI1.2, JI1.3,
’ PaspaboTka  pacmpeneNeHHBIX TNPWIOKEHWH ¢  HUCIOJIb30BaHUEM ’ JI1.4,J12.1, J12.2,




MeXaHu3Ma rnepenadn COOOIICHN I MPI. CoxkpaieHHbIN
(MuHUMaTBHBI) Habop ¢yskmuii MPI. Tlpumep wucmonb30BaHUS.

Oynkuun MPI m1st 0OMeHOB MHOTHE-K-OAHOMY M OIHH-KO-MHOTHM. J12.3,J12.4, J12.5,
OcobeHHOCTH HCITIOJIb30BaHMsI MHKPOCYNEPCKATPHOCTH JI2.6, J12.7
MPOLIECCOPOB B KOMITHIIATOPAX VIS TTOyIeHHs 2P eKkTHBHOTO Ko/Ia.
/Cp/
Pa3znen 3. [Iapanaiensusie aaroputmel. Ctangapt OpenMP
Ne HaunmeHoBanue TeMbl / Bua 3anstus Cemecrp Yacos Komneren- Jlutepartypa
/ Kypc IHH
Tewma 3.1 "Metoauka pa3paboTKu HapalieIbHBIX ATTOPUTMOB"
[puamun «Pazgensii-u-snactByit». Buabl neKoMNo3umMM 3aiadd: IO
JIAaHHBIM, TI0 KOXy, TO BBIIIOJHEHUIO, KOMOWHHUpOBaHHBIE. [Ipumepsr
pasIMuHBIX  AekoMmno3uiuidi. CoOpTHPOBKA, BBIMYKIBIE OOOJOYKH, JI1.1, JI1.2, JI1.3,
MaTpU4HbBIE ONEpalUU: MPUMEPHI JTEKOMITO3UIMH PEKYPCUBHOTO BHUJA. JI1.4,J12.1, J12.2,
3.1 5 2 | IIK-1,ITIK-3
Marpuusble onepanuu: MNpuUMep IEeKOMIO3HIMHM MO0 JAHHBIM, OJHO-, J12.3,J12.4, JI12.5,
IBYX- M TpexMmepHoe pasOuenus. OOmas cxemMa U METOIUKA JI2.6, J12.7
pa3paboTKH MapauleNbHBIX ~ AIrOpUTMOB. [IpuMep ucmosb30BaHUS
METOTUKH pa3zpaboTku TapayuTeNIEHBIX QITOPUTMOB UL
MapajuIeNIFHOTO PeIIeHHUs rpaBuTannoHHoi 3aqaun N ten. / Cp /
Tema 3.1 "Metonnka pa3paboTKH MapamienbHbIX alrOPUTMOB"
BbIMONHUTG ~ BBIYMCIMTENbHBIM ~ JKCIEPUMEHT A OLIEHKHU
. JI.1, JI1.2, JI1.3,
s dekTHBHOCTH TTapaJuTeIIEHBIX BBIYHCIICHHI (obpabdoTka
J1.4,J12.1, J12.2,
3.2 |ABYMEpHOrO MaccuBa: IEPECTAHOBKH 3JIEMEHTOB, YMHOXCHUE MATPUILL 5 2 I1K-1,ITK-3 2.3 J12.4. 12.5
U BEKTOPOB) C pAacHapajuIeNMBaHUEM BBIYMCICHUH C IOMOILKIO .J'[’2 6 .J'[’2 7 -
texHonorun OpenMP. Bapeuposare pasmep maccusa ot 10 mo 10000, R
YKCII0 MOTOKOB — 1,2,4,8. / J1ab /
Tema 3.2 "Ba3oBwele cpeacTBa MApaLIENBHOTO IPOrPAMMHUPOBAHUS
BBIUUCIIUTEIBHBIX KJIaCTEPOB JIL1, JT1.2, 113,
OOmast XapakTepuCTHKa METOJIOB Iepeladd JaHHBIX, OIICHKAa BPEMCHH
M J1.4,J12.1, J12.2,
3.3 |BBIIOJIHEHUS KOMMYHHUKAIIMOHHBIX onepanuif. OLeHKa TPYyIJO€MKOCTH 5 8 TIK-1,ITK-3 2.3 J12.4. 2.5
omepanuii TMepeAauyd JaHHBIX JUIS KJIAacTEePHBIX cucTeM. Mojenb .J'[’2 6 .J'[’2 7 =
XOKHH. R
/Cp/
Tema 3.2 "ba3oBble cpencTBa NapaLIEIbHOIO IPOrpPaMMUPOBAHUS
BBIYUCIUTEIBHBIX KJIaCTEPOB } JIL1, JT1.2, 0113,
JlaboparopHoe 3amaHue BBINOJHUTG BBIYMCIMTENbHBIH 3KCIIEPUMEHT
. J1.4,J12.1, J12.2,
3.4 | nns omeHKH  3(P(QEeKTUBHOCTH  MapaUICIEHBIX BBIYHMCIICHUI 5 8 IK-1,T1K-3 3. 2.4 7125
(IrOpUTMBI  COPTUPOBKM) C pacHapaUIeIMBaHUEM BBIYHCICHHH C L i A
J12.6, J12.7
nomoIeio TexHojaoruu OpenMP. BapeupoBars pasmep maccuBa ot 10
1o 10000, gucmo morokos — 1,2,4,8./ Cp /
Tema 3.3 "bazoBble cpencTBa NapaLIEIbHOIO IPOrpPaMMUPOBAHUS
cucreM c obmeif mamsreio. Crangapt OpenMP"
O6mume cBenenus. Crpykrypa cranmapra OpenMP. JloctouHcTBa
texHojornn OpenMP. Mogens mnapauenusma OpenMP. Monens
namatd OpenMP. JupexktuBsl OpenMP. Tunel gupextus. ®opmar
3amucu JUPEKTHB. OmnpeneneHue  mapauIeNbHOM o0actu. JI.1, JI1.2, JI1.3,
PacripeneneHue  BBIYMCIEHHUH ~ MEXIy  NMOTOKaMH.  J{MPEKTHBBI JI1.4,J12.1, J12.2,
3.5 5 8 | IIK-1,I1K-3
CHHXPOHM3aNWH. JIMPEeKTHBEI YIpaBICHUS OOJACTBI0 BHAWMOCTH J12.3,J12.4, J12.5,
nqaHHBIX. COBMECTMMOCTh JHPEKTUB U HUX MHapaMeTpoB. bubmmoreka JI2.6, J12.7
¢dyakmuii OpenMP. ®OyHKIHU A8 KOHTPOJs/3ampoca MapameTpoB
cpenbl ucronHeHHs. DyHKIMK cHHXpoHM3amuu.Il epeMeHHbIe cpels
ucrionHeHus.  [Ipumep  mporpaMMbel  TIPOM3BEICHUS — MAaTPHIL.
CpaBuenne TexHoiorui MPI u  OpenMP mns  SMP-cuctem.
I'nopunneii (MPI+OpenMP) noaxon aist SMP-kiactepos. / Cp /
Tema 3.3 "bazoBble cpencTBa HapaLIEIbHOIO IPOrpPaMMUPOBAHUS
cucreM ¢ obmeit mamsreio. Crangapt OpenMP"
JlaboparopHoe 3amaHue BBIMONHUTG BBIYHCIUTENBHBIH JKCTIIEPUMEHT 1.1, J11.2. 7113
JUTS OIEHKH 3()(EKTUBHOCTH MapaLICIbHBIX BBIYHCICHUH (pelieHue TS
o N J1.4,J12.1, J12.2,
3.6 |cucTteMbl TMHEHHBIX amreOpandecKux ypaBHEHWH MeTojaoMm [aycca) c 5 8 IK-1,T1K-3 2.3 J12.4. 2.5
pacrapajulelMBaHUEM  BBIYMCICHUM €  IIOMOIIBIO  TEXHOJOTHH .J'I’2 6 .J'[’2 7 "
MHOTOMoTOYHOCTH Ha ocHoBe KiaccoB .NET (Thread, Task, Parallel). R
Bapeuposars pasmep cetku or 100 go 10000 To4ek, 4uciIO NOTOKOB —
1,2,4,8./Cp/
Tema 3.3 "ba3zoBble cpencTBa MapayIeIbHOTO IPOrPaMMHPOBAHUS JI1.1, J11.2, JI1.3,
3.7 |cucrem c obmielt mamsiteto. Ctangapt OpenMP" 5 8 [K-1,T1K-3 J11.4,J12.1, J12.2,
Kommunsitopsr Intel ¢ momgmepxkkoit OpenMP. HMucTpyMeHTanbHBIC JI2.3,J12.4,J12.5,




CpeacTBa pa3pa60TKH n  OTJaAKWu  MHOTI'OIIOTOYHBIX l'[pPIJ'IO)KeHPIfI.

IMpumepsr / Cp / 26,7127

Tema 3.4 "T'uGpuaHas MOJENb MAPAIIETBHOTO IPOTPaMMHUPOBAHHS" 11,112, 1.3

CoBMecTHOE HCIIONIb30BaHHE TEXHOJOIWH mporpammupoBanus MPI, J'II. 4’ J'I2.1’ J'[2'2,
3.8 |OpenMP. Pemienne 3amad ¢ TpPUBJICYCHHEM OOCHUX TEXHOJOTHHA — 5 8 ITK-1,T1K-3 H2.3’ .H2. 4’ JIZ.S’

MPI u OpenMP. Pa36op ocoGeHHOCTE! COBMECTHOTO HCTIOIH30BaHNSI. .JI’Z 6 'sz 7 -

/Cp/ T

Tewma 3.4 "I'ubpugHas Moieb MapaIeIbHOTO MPOrpaMMHUPOBaHUS " 1.1, 7112 7113

JlaGoparoprHoe 3amanue [lapayieNibHbIe  QITOPUTMBI  CKAIIPHOTO Hl. 4’ JI2.1’ JIZ.Z’
3.9 |mpousBeAeHHS BEKTOPOB: C  HCIOJB30BAHHUEM  PEIyLIUPOBAHHOMN 5 8 [K-1,T1K-3 Jl2.3’ HZ. 4’ HZ. 5’

omepanuu (reduction(...)); ¢ HCHMOIB30BaHMEM IUPEKTUB critical{...} .J'[’2 6 .J'[’2 7' ’

nu atomic. / Cp / o

Tewma 3.4 "T'uOpuHas MOAETH MAPALICIIEHOTO MPOrPaMMHUPOBaHHS"

Apxutekrypa npunoxenui B DCOM u CORBA. CpaBHeHue JI1.1, J11.2, JI1.3,
310 TEXHOJIOTHH CORBA 74 DCOM. MICO - cBOOOIHO 5 ] K1 TTIK-3 J11.4,J12.1, J12.2,
’ pactipoctpansiemas  Bepcusi CORBA.  IIporpaMmmupoBanue — yis ’ JI2.3,J12.4, J12.5,

CORBA. S3p1x ommucanns nuaTepdeiicos IDL 8 CORBA. JI2.6, J12.7

/Cp/

Pa3nen 4. AnroputMsl pacnapaJjiiieuBanus coptupoBku. [lapasiiesbHble YHCJIeHHbIE METOABI
Ne HaumenoBanue Temsl / Bua 3ansitus Cemecrp Yacos Komneren- Jlutepatypa
/ Kypce 00

Tema 4.1 "[IpuHUMITBI pacTiapaIeIMBaHUsS COPTUPOBKH" 1.1 711.2. 7113

OCHOBHBIE IIOCJIEJIOBATE/IbHbIE AITOPUTMBI COPTUPOBKU JAHHBIX. Hl. 4’ JI2.1’ HZ.Z,
4.1 |MacmtabupoBaHue  MapaUIeNbHBIX — BeMHCIeHHH. [lapamnenbHsie 5 8 IK-1,11K-3 J'I2.3, J'[2. 4’ J'[2. 5’

MeTonibl copTUpoBKHU. [ly3bipepkoBas coptupoBka. Coptuporka Illesmna. .J'[,Z 6 .J'[’2 7 "

BricTpas coptupoBka. O6001meHHsIH anroput™. / Cp / T

Tema 4.1 "[IpuHnunel pacnapauleIMBaHUs COPTUPOBKU"

JlaboparopHoe 3amanue Marpuna M1 pacmpemeneHa Mo mpoLneccam 11,112, 1.3

TOPU30HTATLHBIMH JICHTOYHBIMHU OJIOCaMH, Marpuia M2 J'Il' 4’ J'I2'1’ J'[2.2,
4.2 | pacnpenerneHa BEpTUKAIbHBIMY JEHTOYHBIMU [IOJIOCaMHU. 5 8 IK-1,I1K-3 H2.3’ HE. 4’ H2. 5’

Marpuner M1 um M2 ob6e pacmpeneneHel IO TIpolieccam .H’Z 6 .JI’Z 7' ’

TOPU3OHTATLHBIMU JICHTOUHBIMH TOJIOCAMHU. U

/Cp/

Tema 4.2 "MHOronoTo4Hoe NPOrpaMMHUPOBAHHE C HCIOJIB30BAHUEM

kiaccos Visual Cod"

[MapannensHoe  mporpammupoBanue B cpexe  Visual  Cod.

MmHoronoTouHass o0paboTka. Metoabl U cBoicTBa Kiacca Thread. 11112, 1.3

®omnossie notoku. Kirace BackGroundWorker. Hl. 4’ JIZ.I’ H2.2’
4.3 |MHoro3agaqyHocTh Ha ocHoBe kiacca Task. ®abpuka 3amad. 5 8 TIK-1,I1K-3 J'I2.3’ J'I2. 4’ J'[2. 5’

OO6o0meHHble  Kiacchl 3amad W ¢abpuku 3amau  Task TResult, 'J'[,Z 6 'J'[’2 7' >

TaskFactory TResult, MmeToapI 1 CBOWCTBA KIIACCOB. B

[Mapamnenusm 3amad. [Mapamnenusm naaHeix. Kiace Parallel; metonst

Parallel.Invoke; Parallel.For; Parallel.Foreach.

/Cp/

Tema 4.2 "MHOronoTo4Hoe MNpPOrpaMMHUPOBAHHE C HCIOJIb30BAHUEM

kiaccos Visual Cod"

Jlaboparopnoe 3amanue [lapannenbHbBId ~ AITOPUTM  YMHOMKEHHS

Marpuupl M Ha BekTop V C  HUCHOJIB30BaHUEM  JTUPEKTUBBI

pacTiapaIeNMBaHUs TTapaMeTPUYeCKUX IUKIOB #pragma omp for.

ITapannenpHblii aaropuTM yMHOKEHHs Marpuubl M Ha Bektop V ¢ 11,112, 1.3

WCIIOJIb30BaHUEM  “py4HOro” 3ajaHusi paboT (pacnapauieivBaHus J'Il' 4’ J'I2'1’ J'[2.2,
4.4 |mmkinoB). [lapaurensHBI — anropuTM  yYMHOKEHHWS  MAarpuibl  Ha 5 8 IK-1,ITK-3 H2.3’ HE. 4’ H2. 5’

Marpully C  HCIONB30BAHUEM  JUPEKTHBBI  PacHapalICIUBaHUS .J'I’2 6 .J'[’Z 7' ’

napamMeTpuuecKux LUKIoB #pragma omp for. CpaBHUTH mNoOKazarenu o

yCKOpeHHS M 3(Q(EKTUBHOCTH INPHBEACHHBIX AITOPUTMOB, a TaK K

CPaBHUTh WX C AHAIOTHYHBIMH IIOKa3aTeNIIMH JITHX K€ aITOPUTMOB

peann30BaHHBIX HAa CHCTEMAaX C paclpeAesIeHHON MaMsThIO.

/Cp/

Tema 4.3 "[apaniensHble YUCICHHBIE METOABI"

YMHOXeHHEe Marpulbl Ha BekTop. [IpousBeaeHue Marpull (alIropuTm

[lItpaccena). IlapammensHas peanu3alys BOJHOBOTO — aIrOpUTMA. L1 JI.2, 1.3,

. J1.4,J12.1, J12.2,

4.5 |Beictpoe mpeobOpasoBanme Pypbe. PermeHne cucTeMBl JIMHEHHBIX 5 4 IK-1,I1K-3 3. 2.4 7125

YpaBHEHUH C TPEeXAMarOHAIHHOM Marpuledl — MeTOoJ pPEedyKLHUH. .J'[’2 6 .J'[’27' ’

AHanu3  BBIYMCIUTENBHOW  CJIOXKHOCTM — aIrOPUTMOB,  aHAIU3 R

HaKJIaAHBbIX pPAcXOAOB Ha CHHXPOHHU3AHIO MapaJlJICJIbHBIX I10A3a4a4.




@opMynUpoBKa  psAAa  YHCIEHHBIX  METOJOB,  JOMYCKAaIOMUX
MapauleIbHOe  MCIIONHEHHWE. YMHOXKCHHE MaTpumbl Ha  BEKTOP.
IMpousBenenne Marpur] HampsMyro, (OPMYIHpOBKAa H 0OOCYyKAeHHE
BapUaHTOB  MapanienbHOM  peamusanuu  amroputma IItpaccena.
IMapayensHast ~ peanm3aist  BOJHOBOTO — ITOPHTMa  IOHMCKA
KpaTdaiimero myTH B Tpade mIf Ciiydas HEOPHUCHTHPOBAHHOTO
IUIAHAPHOTO  Ipada, TOMOJOTMUECKH SKBUBAIEHTHOTO IIaXMaTHOM
nocke. / Cp /
Tema 4.3 "[NapannenpHble YUCICHHBIE METOABI" JI1.1, JI1.2, JI1.3,
46 JlaGoparopHoe 3a/1aHne Pemenne CHCTEMBI JIMHEHHBIX 5 3 TK-1.TIK-3 JI1.4,J12.1, J12.2,
" |anrebpamuecknx ypaBHeHHMH Ax = f MeTomoM mpocTol WTeparuH. / ’ J12.3,J12.4, J12.5,
Cp/ JI2.6, J12.7
Tema 4.3 "[lapariensHbie YHCIEHHBIE METOBI"
IMapayrensHast — peanmm3anust  OblcTporo  mpeoOpasoBaHust — Dypse. JI1.1, J11.2, JI1.3,
Pemenne cucTeMbl JMHEWHBIX YpaBHEHHH C TpeXIUaroHAIbHON J1.4,J12.1,J12.2,
4.7 . ., 5 4 | IIK-1,IIK-3
Marpuieil — MeToi penyKUWu. AHaIW3 BBIYUCIIUTEIBHON CIIOKHOCTH JI2.3,J12.4, J12.5,
AITOPUTMOB, AHAIM3 HAKJIAIHBIX PACXOJOB HA CHHXPOHM3ALMIO JI2.6, J12.7
napauleNbHbIX noasagad. / Cp /
Pazpnes 5. Boicokonpou3BoANTE/IbHbIE BHIYHCICHHSA
Ne HaunmenoBanue Temsl / Bun 3anstus Cemecrp Yacos Komneren- Jlutepatypa
/ Kypce M
Tema 5.1 "BbICOKOypOBHEBBIE  CpEACTBA  IPOrPaMMHUPOBAHUS
MHOTOIIPOLIECCOPHBIX cucTteM. DVM-cucrema"
DVM-cucrema. OOmme cBeOeHHs, [eIH CO3JaHUS, NPUHLIUIBI
nocTpoeHus. Mojens napanienu3Ma, MOAENb BBINOTHEHUS M MOAENb
nporpaMmupoBanuss  DVM.  SI3blku  nmporpammupoBanus  DVM. JI1.1, JI1.2, JI1.3,
5 Jupextusr DVM  (Ha mnpumepe s3eika C-DVM).  CpaBHeHue 5 7 | mK-1.11K3 J1.4,J12.1, J12.2,
" |pasmepo u  addexkruBHoctn  MPI-  u  DVM-mporpamm. ’ J12.3,J12.4,J12.5,
[lepeHocumMocTh W  TOBTOpHOE HcCIONb30BaHHEe DVM-nporpamm. JI2.6, J12.7
CpenctBa  (GDYHKIMOHATGHOW  OTJaAKH, aHalW3a ©  IPOTHO3a
npousBoguTensHocTd DVM-porpaMM. OCOOEHHOCTH KOMIMJIALUH U
3anycka DVM-niporpamMm. Ilpumepst mporpamm Ha si3bike C-DVM. /
Cp/
Tema 5.1 "BbICOKOYpOBHEBBIE  CpEICTBa  IPOTPaMMHUPOBAHUSI JI1.1, JI1.2, JI1.3,
55 |MHOTOTPOLECCOPHBIX CHCTEM. DVM-cucrema" 5 3 TK-1.TIK-3 JI1.4,J12.1, JI12.2,
’ JlaboparopHoe 3aJIaHCH Pemenne CHCTEMEI JIMHCHHBIX ’ JI2.3,J12.4, JI12.5,
anreOpandeckux ypasHeHuit Ax = f metomom 'aycca. / Cp / J12.6, J12.7
Tema 5.2 "BbICOKOIPOU3BOAMUTENIBHBIE BBIUUCIEHUSI C NPUMEHEHHEM
rpadmueckux nporeccopoB (GPU). Texnonorus NVidia CUDA"
JlabopatopHoe  3amanue  [lapannenbHble — aITOPUTMBI  CTPOSATCS
onHoBpeMeHHO B MPI u OpenMP. IlapamienbHble BBIYMCIEHUS 11,112, 1.3
BHYTPU y3la BBIYMCIMTEIBHOIO KJIAaCT€pPa  OCYILECTBIIIOICS B Jlll 4’ HZ.I’ JIZ-Z’
5.3 |OpenMP, a B3auMOJEHCTBUS MPOLIECCOB, PACIOIOKEHHBIX B PasHBIX 5 8 MK-1,ITK-3 H2.3’ J'[2. 4’ J'[2' 5’
y3nax, ocymecteisitorcs B MPI:  [lapamiensHbie  alropuTMbl .J'[’2 6 .J'IDZ 7' ’
BBIUUCIICHHS OIpENeNIeHHOT0 WHTerpana y=f(x)dx ¢ ucmosp3oBaHHEM R
MeTOAa MPSIMOYTONBHUKOB (Tpanenuid) mig f (x)= sin(x), f (x)= x*2,
(x)=e"x
/Cp/
Tema 5.2 "BbICOKOIPOU3BOAMUTENIBHBIE BBIUUCIEHUS C NPUMEHEHHEM
rpapmueckux mpomeccopoB (GPU). Texmomorus NVidia CUDA".
BBesneHne B BBIYMCIEHHS OOIIEr0 Ha3Ha4€HHs C HCIOIb30BaHHEM
GPU. OcHoBHble apxurektypHble ommuust GPU or CPU.
Apxutekrypa coBpeMmeHHbIX GPU. Texnonorus CUDA. Mogenu u 11,112, 1.3
mabJoHBl  MPOTPAMMHUPOBAHHUSI € HCIOJIB30BAHUEM  TEXHOJIOTUHU J'Ill 4’ J'[2.1’ J'[2'2’
54 |CUDA. Mopnens mamsata CUDA. Tunel namsard. OnruMu3anus 5 8 TIK-1,ITK-3 T
. J12.3,J12.4, J12.5,
CUDA-nmpunoxenuii. Mopens wucnonnenuss CUDA. Komnumsnus 1.6 7127
CUDA-nipunoxeHui. CUDA-pacmupenne SI3BIKA C R
(cnerudukarops (byHKUMH, crenupuKaTopsl MEePEMEHHBIX,
BCTPOCHHBIC IIEpEeMEHHbIC, IMPEKTHUBHI 3amycka sijapa). Hekortopsre
¢ynxkimm API CUDA Runtime. Ilpumep nporpammer Ha CUDA.
ITpoussenenne marpu. / Cp /
JI1.1, JI1.2, JI1.3,
J1.4,J12.1,J12.2,
5.5 | / Dx3amen / 5 9 T1K-1,IT1K-3 2.3, J12.4. J12.5,
J12.6, J12.7




4. POHJ1 OHEHOYHBIX CPEJICTB

CrpykTypa u conepkanne (oHAa OLEHOYHBIX CPEACTB Ul MPOBEICHUS TEKYIICH M IPOMEKYTOYHOW aTTeCTAlMM IPE/ICTABICHBI B
IMpunoxennu 1 x pabodeit mporpaMme ANCIUTUIIHBL

5. YAEBHO-METOJHUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. OcHoBHas1 InTEpaTypa

ABTOpBI, 3arnasue WznarenscTBo, roa Konua-Bo
JI1.1 [Kamages A. B. MHorosiepHbIe PoIeccopsl: yaebHoe mocodne Mocksa: UnTepuer- https://biblioclub.ru/inde
YHuBepcurer x.php?
HH(bOpMaL[PIOHHLIX page:book&id:233 103
Texunonoruit (MHTYUT) HEOTPaHMICHHBIH
|brroM. JTaboparopwust AOCTYIL LIt
suammit, 2011 3apEeruCTPUPOBAHHBIX
noJib30Baresei
JI1.2 | Anekceer A. A. OCHOBBI MapaLICILHOTO MPOTPAMMHPOBAHHUS C Mocksa: HaimoHanbHbI# https://biblioclub.ru/inde
ucrosp3osanueM Visual Studio 2010: kypc nexuuit | OTKpPBITBIA Y HUBEPCHTET x.php?
«AHTYHUT», 2016 page=book&id=428829
HEOTPaHMYCHHBII
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX
T10JIb30Barenen
JI1.3 | Huxonaes E. 1. IMapaiutenbHble BEIYUCICHHS: ydeOHOe Tocodue Craspormons: CeBepo- https://biblioclub.ru/inde
Kaskazckuii @enepanbHblii x.php?
YHHUBEPCUTET (CK(Dy), page=b00k&id=459 124
2016 HEOIpaHUYEHHBIH
JOCTYIT JUTst
3aperuCTPUPOBAHHBIX
0JIb30Barenen
JI1.4 |JIpicakos, K. @. [paxTrdeckoe nporpammupoBanue Ha Python: Hoocubupck: https://www.iprbooksho
yuebHOe mocobue Hoocubupckuit p-ru/134584.html
rocy1apCTBEHHBIH HEOTPaHIICHHBII
yHUBepcureT, 2023 AOCTYIT ATt
3apEeruCTPUPOBAHHBIX
NoJIb30Baresieit
5.2. lonoJHUTeIbHAS JINTEPaTypa
ABTOpBL, 3arnaBue W3 narenscTBO, roj Konuu-Bo
JI2.1 |JleBun M. I [MapannenpHOE TPOrpaMMHUPOBAHHUE C Mocksa: UnTepHeT- https://biblioclub.ru/inde
ucnone3oBanreM OpenMP: yueOHoe mocodue VHHBepCUTET X.php?
I/IH(l)OpMaHI/IOHHLIX page=book&id=233 111
Texunonoruit (MHTYUT) HEOIPAHHICHHBIH
[Brnom. JlaGoparopus AOCTYI st
suanmit, 2008 3apEruCTPUPOBAHHBIX
oJIb30BaTeNeit
JI2.2 | Antonos A. C. [NapannensHOE IPOrpaMMHPOBAHUE C Mocksa: UntepHeT- https://biblioclub.ru/inde
WCTIOJIb30BaHKHEeM TexHoNoruu MPI: kypc: yaeOHoe YHuBepcurer x.php?
mocooue I/IH(I)OpMaIII/IOHHI)IX page=b00k&1d=233577
Texuonoruit (MHTYUT), HEOIPAHHICHHEIN
2008 JOCTYIT JUTst
3aperuCTPUPOBAHHBIX
T10JIb30Barenen
JI2.3 | A6pamsu M. 3. [MpakTHKyM 10 MapaLieIbHOMY PocroB-Ha-Jlony: FOxusbIit | https://biblioclub.ru/inde
MIPOTPaMMHUPOBAHUIO C HCIIOIB30BaHIEM (benepanbHbIi x.php?
AJIEKTPOHHOTO 3a1auHnka Programming Taskbook yHuBepcuTeT, 2010 page=book&id=240951
for MPI: yue6HOe Moco6He HEOTpaHHYECHHbIH
JOCTYII JUTst
3apErUCTPUPOBAHHBIX
0JIb30BaTeNeH
2.4 WH}OopMaLHOHHBIE CUCTEMBI M TEXHOJIOTHU: Open: I'ocyHuBEpCHUTET - https://biblioclub.ru/inde
KypHa VHIIK, 2013 x.php?
page=book&id=321628
HEOTpaHUYEHHbIN
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX

MOJIE30BaTEIICH




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
JI2.5 | Bwumr B. A. [MapannenbHble BEIYACICHUS. 1 MHOTOIIOTOYHOE Mocksa: HanimoHanbHbIN https://biblioclub.ru/inde
MPOrpaMMHUPOBaHUE: yueOHOE TTOcoOue OTKpHITBIA Y HUBEPCHTET x.php?
«AHTYUT», 2016 page=book&id=428943
HEOTPaHNYEHHBIIT
JOCTYIT JUTst
3aperHCTPUPOBAHHBIX
T0JIb30Baresnen
J12.6 NHbopMaoHHbIe CHCTEMBI H TEXHOJIOTHH: Opei: 'ocynusepcurer - https://biblioclub.ru/inde
Ky pHAT VHIIK, 2015 x.php?
page=book&id=446338
HEOrpaHUYEHHBII
JOCTYII JUTst
3aperuCTPUPOBAHHBIX
10JIb30BaTeIIeH
JI2.7 | AutoHoB, A. C. [MapannenpHOE MPOrpaMMHUPOBAHKE C Mocksa: UnTepuer- https://www.iprbooksho
HCTIOJIb30BaHHEM TexHojoruu MPI: yueGHOe VHuBepcurer p-ru/102043.html
rmocobue HH(i)OpMmlPIOHHLIX HEOTPaHUYEHHBIN
Texnonoruit (MHTYUT), AOCTYH At
Aii TTu Ap Menwma, 2021 33pETHCTPHPOBAHHBIX
0JIb30BaTeNei

5.3 IIpodeccuonanbHblie 6a3bl JAHHBIX H HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBbI

NCC "KoncynsrantlInroc"

HCC "T'apaut"http://www.internet.garant.ru/

OO0mepoccuiicKmii MaTeMaTHIeCcKuid opTan (MHpopMaIoHHas cucteMa)http://www.mathnet.ru/
Microsoft Developer Network https://msdn.microsoft.com/ru-ru/

5.4. [lepeyeHb MPOrpaMMHOI0 00eceYeH st

Onepauuonnas cucrema PEJ] OC
Visual Studio Code

5.5. YueOHO-MeTOAMYECKHE MaTepuaJibl 1Jd CTYIEHTOB ¢ OrpaHUY€HHBIMHA BO3MOKHOCTHAMM 3/10POBbSI

IIpn HeoOXOMMMOCTH IO 3aiBICHUIO OOYYAOMETOCs C OrPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBbS  y4eOHO-METONUYECKHE
MaTepHanbl MPeAOoCTaBIAI0TCA B (OpMax, agalTUPOBAHHBIX K OIPaHMYEHHUSIM 3I0pOBbs M BocHpusaTus uH(opmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina;, B nedarHoidl ¢opme yBenudeHHbIM mpudrom. s num ¢ HapyIIEHHSIMH CIyXa: B
(opMe HIICKTPOHHOTO TOKYMEHTa, B IedarHod Qopme. s U ¢ HapyMICHHSMH OIOPHO-IBHTATENIFHOTO ammapara: B (opme
3JIEKTPOHHOTO JOKYMEHTa; B IeUaTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI

ITomemieHus Ui BceX BUIOB pabOT, MPEITyCMOTPCHHBIX yYCOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAWMON CHEeNHaTn3UpOBaHHON
y4eOHOI MeOeIbIO M TEXHUIECKUMU CPEIICTBAMH O0yUCHHS:

- CTOJIB, CTYJIbS;

- MEPCOHATBHBIN KOMITBIOTEP / HOYTOYK (TIEpEeHOCHOH);

- TIPOCKTOP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlaboparopHble 3aHATUS TPOBOIATCS B KOMIBIOTEPHBIX Kilaccax, pabodre MecTa B KOTOPHIX OO0OpyAOBaHB HEOOXOAMMBIMHU
JIMLEH3HOHHBIMH W/MJIH CBOOOTHO PacpOCTPaHIEMBIMH IIPOTPaMMHBIMHE CPEJICTBAMH M BBIXOJIOM B MIHTEpHET.

7. METOINYECKHUE YKA3ZAHUA V1A OBYYAIOIIINXCA 110 OCBOEHUIO JUCHHUIIIMHBI

MeTtoaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KCHI/II/I 2k pa60‘{€ﬁ nporpamMmme JUCHUITIIUHBI.




1.1 Iloka3aTenu U KpUTEPUU OLIEHUBAHUS KOMIETEHIIMMN:

IIpunoxenne 1

®OH/J OHEHOYHBIX CPEJACTB
1 Onucanue nokasareseil U KpUTepUeB OLICHUBAHUSI KOMIIETEHUMIA HA Pa3JIMYHBIX ITANaxX UX
¢bopMupoBanus, onucaHue MKaJ OLeHUBAHUS

3VH, cocrapisolye
KOMIIETECHIIUIO

IToka3aTenu orleHUBAHUSA

Kputepuu orieHuBaHus

Cpencrsa
OIICHUBaHUS

IIK-1 - cioco0eH nenonb30BaTh METOABI M MHCTPYMEHTAJIBHBIE CPEACTBA HCCJIe0BAHUS 00bEKTOB
npogdeccuoHaIbLHOI 1eATeJILHOCTH, (hopMaIn3auuu

NpPeIMETHOI 06J1aCTH C y4eTOM OrpaHUYeHHI

3. OCHOBHBLIE ITOHSITHS U3
obmacty pa3zpaboTKu
MPOTPAMMHBIX CUCTEM,
MPUMEHSEMBIC METPUKH,
METOIEI U
WHCTPYMEHTAIbHBIC
CpeJcTBa

3HAET METOJIONIOTUH pa3paboTKU
MIPOrPaMMHOI0 00ECIICUCHUS;
MpaBUIa HAMCAHUS TTOHSTHOM
TECTOBOM JOKYMEHTAIUH (TECT-
KEHCBHI, TECTIUIAHbI) TIPH
MOJITOTOBKE K OMPOCY
JK3aMEHY

c(hopMHpPOBaBIIIEECs] CUCTEMATHYECKOE
3HaHUE METOIOJIOTHH Pa3paboTKH
MPOTPaMMHOT0 00ECTICUCHHUST; IPABHUIT
HAMKUCaHWs OHATHOM TECTOBOMN
JIOKYMCHTAIIUH (TeCT-KeHCHI,
TECTIUIAHBI) TIPH OTBETE HA BOMIPOCHI
0Ipoca U 3K3aMeHa

O (Bompocsr 1-
50),
3 (Bompocksl 1-
50)

V. IpUMEHSTH OCHOBHBIC
METOIBI pa3paboTKu
POTrPaMMHOTO
o0ecrieyeHus1; MPUMEHSITh
OCHOBHBIC HHCTPYMEHTBI
pa3pabOTKH MPOTPAMMHOTO
o0ecrieyeHust

MPUMEHSICT METO/BI YIIPABICHUS
mporeccaMmu pa3padoTKH
TpeOOBaHMA, OIICHKH PUCKOB,
npuoOpeTeHNS,
MPOEKTHPOBAHUS,
KOHCTPYHPOBAHHUA,
TECTUPOBAHMSI, YBOJIOIUHU H
COTPOBOX/ICHUS TIPU
BBITIOJTHEHUH JIA0OPATOPHBIX U
MPAKTHKO-OPUEHTUPOBAHHBIX
3aJaHuNn

KOPPEKTHOCTh TPUMEHEHUS METOIOB
yIpaBlieHHs PoIleccaMu Pa3paboTKu
TpeOOBaHMIA, OIICHKH PUCKOB,
MPHOOPETEHHUSI, TPOSKTUPOBAHUS,
KOHCTPYHPOBAHUS, TECTUPOBAHUS,
IBOJIIOIMH U COTIPOBOXKICHUS MPH
BBITIOJTHEHUH JIA0OPATOPHBIX U
MPAKTHUKO-OPUEHTHPOBAHHBIX 3aJaHUI

JI3 (JI31-
JI317);

1035
(3amanue 1-10)

B. ocHOBHBIME METO/TAMHU
pa3pabOTKH MPOTPAMMHOTO
obecreyeHns; OCHOBHBIMH
WHCTPYMEHTaMH pa3paboTKH
MIPOTPAMMHOTO 00CCTICUCHHUS

paspabaTtsiBaeT IpOrpaMMHOE
obecrieYeHne MpH BHIMOJTHEHUT
Ja00paTOPHBIX U TIPAKTHUKO-
OpPUEHTUPOBAHHBIX 33JJaHUI

KOPPEKTHOCTh Pa3paboTKu
NPOTrPaMMHOTO 00ecTieueHHs IPH
BBITIOJTHEHUH JIA0OPATOPHBIX U
MPAKTHUKO-OPUCHTHPOBAHHBIX 33 JaHUH

JI3 (JI31-
JI317);

1035
(3amanue 1-10)

MK-3: cnocodeH pa3padaTbIBaTh KOMIIOHEHTHI MPOrPAMMHBIX KOMILIEKCOB (B TOM 4ncJie nHTepdeiichl, ApaiiBepa,
KOMIMWISITOPBI, 3arPy34UKH, COOPIIUKH, CHCTEMHBbIE YTHJIMTHI) U 023 JaHHBIX € HCIOJb30BAHHEM COBPEMEHHbBIX
HHCTPYMEHTAJIbHBIX CPEJACTB H TEXHOJIOTHii MPOrpaMMHPOBAHMS

3: 0CHOBBI HH)OPMATUKHU H
IpOrpaMMHUPOBAHHUS

3HAET MPOTPaMMHBIE CPEICTBA
CHUCTEMHOTO, PUKIIATHOTO U
CHEINATFHOTO Ha3HAYCHMS,
MHCTPYMEHTAJbHBIE CPEACTBA,
SI3BIKUA U CUCTEMBI
MIPOrPaMMHUPOBAHUS TIPH
MOJITOTOBKE K OMPOCY U
JK3aMEHY

c(hopMHUpOBaBIIeeCs CUCTEMATUICCKOS
3HaHUE MPOTPAMMHBIX CPE/ICTB
CHUCTEMHOTO, ITPUKJIATHOTO U
CIICLMAJIbHOTO HA3HAYCHUS,
MHCTPYMEHTAJIBHBIX CPENICTB, S3bIKOB U
CHCTEM IMPOrpPaMMHUPOBAHUS IIPH OTBETE
Ha BOIIPOCHI ONPOCa U IK3aMeHa

O (Bompocs! 1-
50),
3 (Bompock 1-
50)

V: ucnonb3oBaTh
COBPEMEHHBIC TEXHOJIOTUH
pa3pabOTKH MPOTPaMMHBIX
MIPOAYKTOB

UCIIOJIb3YET MPOTpaMMHbBIC
CpeCTBa CUCTEMHOTO,
MPUKIIATHOTO U CIIEITHATBLHOTO
HA3HAUCHUS, UHCTPYMCHTAJIbHBIC
CpE/CTBA, A3BIKU U CUCTEMBI
MIPOTPaAaMMHUPOBAHUS TTPH
BBITIOJIHCHUN J1a00PaTOPHBIX U
MPaKTUKO-OPUEHTUPOBAHHBIX
3aJaHAiI

c(hopMHUpOBaBIIeeCs CUCTEMATUICCKOS
YMEHUE UCTIOI30BAHUSI MPOTPAMMHBIX
CPEJICTB CHCTEMHOTO, IPUKIIJTHOTO U
CIIELMAJIFHOTO HA3HAYCHUS,
MHCTPYMEHTAJIBHBIX CPENICTB, S3bIKOB U
CHCTEM IMPOrPaMMHUPOBAHUS TIPH
BBITIOJTHEHUH JIA0OPATOPHBIX U
MPAKTHUKO-OPUEHTHPOBAHHBIX 33 JaHUH

JI3 (JI31-
JI317);

1035
(3amanue 1-10)

B: naBeIKaMu pa3paboTku
aJTOPUTMOB B BHC OJIOK-
CXEMBI ¥ COCTABJICHUSI TIJIaHa
PYYHOTO TECTHPOBAHUS
paspabaTeIBaEMOT0
MPOrPaMMHOT0 TIPOAYKTa

BJIa/Ie€T HABBIKAMU NIPUMEHEHHS
MIPOrPaMMHBIX CPENCTB
CUCTEMHOTO, TPUKIaJHOTO U
CHEIMAIBLHOrO Ha3HAYEHMS,
WHCTPYMEHTAIBHBIX CPEJICTB,
SI3BIKOB U CHCTEM
OPOrpaMMHUPOBAHUSl TIPU

c(hopMHpOBaBIIIEeCs] CUCTEMATHYECKOE
BJIaJICHHE HABBIKAMH IPUMCHEHHUSI
MPOTPaMMHBIX CPEZCTB CHCTEMHOTO,
MPUKIATHOTO ¥ CIICHHATBHOTO
Ha3HAYCHHS, HHCTPYMEHTAIbHBIX
CPE/ICTB, SI3BIKOB M CUCTEM
NPOTPaMMHUPOBAHUS TIPU BBITIOJTHEHUH

JI3 (JI31-
JI317);

1035
(3amanue 1-10)




BBITIOJTHEHUH JIA0OPATOPHBIX U 1a00PaTOPHBIX U MMPAKTHUKO-
MIPaKTUKO-OPUEHTUPOBAHHBIX OPHUCHTHPOBAHHBIX 3aaHUI
3aJaHuN

O —onpoc, JI3 — nabopatopubie 3ananus, [103D - npakTUKO-OpUEHTUPOBAHHBIC 3a7aHUs K dK3aMeHy, O —
80NPOCHL K IK3AMEH).

1.2 IIIkaje!l OLICHUBAHU:

Texkymuii KOHTpOJIb YCIEBAEMOCTH M MPOMEXKYTOUHAs aTTecTallusi OCYILIECTBIAETCS B  paMKax
HaKOMHTEJIbHON OaJITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM TTKaTe.

- 84-100 6amioB (OIEHKA KOTIHYHOY);

- 67-83 6anIoB (OIEHKA «XOPOIIIO»);

- 50-66 Gay0B (OIIEHKA YAOBIETBOPUTEIIBHO);

- 0-49 6anoB (OlIEHKA HEYIOBIECTBOPUTEIHHO).

2 TumnoBble KOHTPOJIbHBbIE 3aJaHUsl WJH HHBbIE MaTepHAJbl, HEOOXOAUMbIE Il OIEHKH 3HAHWIA,
YyMeHUii, HABBHIKOB M (HJIH) ONBITA JAeSTeJbHOCTH, XAPAKTEPU3YKINHX 3Tanbl (opMupoBaHMS
KOMIIETEHIUIl B MpoIlecce 0CBOEHHS 00pa30BaTeIbHOIi MPOrpaMMbl

Bomnpocsl k 3xk3amMeny

1.0cHoBsl MPI

2. 3anyck MPI nmporpamm

3. I'pynnsl KOMMYHHUKATOPOB U IIPOLIECCOB.

4. Coobmenus MPI.

5. KoMMyHHMKaTOpHI.

6. brokupyroniee noBecHUE

7. Hebnokupytomiee nosenenue. HeGaokupyromire BEI30BbI

8. CrtocoObl KOMMYHHKAIIAH.

9. CHHXpOHHAsI KOMMYHHKALIHSL.

10. KoMmMyHUKaIHs IO TOTOBHOCTH.

11. BydepuzoBanHasi KOMMYHUKALUSI.

12. CtanmapTu30BaHHasi KOMMYHUKAIUA.

13. OcHOBHBIE PYHKIMH KOJUIGKTUBHOW KOMMYHUKAITHH.

14. Onieparus mupokoi pacceuiku (broadcast).

15. Oneparnus coopa (gather).

16. Onieparnus riiobanpHOro nmpuseaeHus (global reduction.

17. I3MeHeHue Ko/1a napauieIbHOW IPOrpaMMBI.

18. BcionszoBanue ¢pynkiuu MPI Scatterv.

19. Ucnonw3oBanue ¢pynkunn MPI Scatter.

20. UcnionwszoBanue Gpynkiuu MPI Gatherv.

21. OcHoBHbIE (PYHKITH, HEOOXOAUMBIE IS CO3JJaHUS TPYIIIT 1 KOMMYHUKaTOPOB.

22. OcHOBHbIE (PYHKIINH, HEOOXOIUMBIE IS MTOIYy4eHUs HH(DOPMALIUA 0 KOMMYHHKATOpax.
23. OcHoBHbIC TUTBI TaHHBIX MPI.

24. TIpou3BOIHBIC TUIIBI JAHHBIX.

25. O01ue THITBI JaHHBIX U KapThl THIOB. J[Mana3oH TUMa JaHHBIX.

26. OO6mrast cxemMa W METOJMKa pa3pabOTKH MapauIebHBIX alropuTtMoB. [lpuHnun «Pasznmemnsii-u-
BIIACTBYW». BUIBI NEKOMITO3UIIMU 3a/ladyd: 1O JAHHBIM, 1O KOy, MO BBHIMOJHEHUIO, KOMOMHUPOBAHHBIE.
[Ipumepsl pa3IMYHBIX JEKOMIO3UIIUH.

27. CopTupoBKa, BBITYKJIbBIE OOOJOYKH, MATPUYHbIE OMNEPAllMU: TPUMEPHl  JIEKOMIIO3UIUH
PEKYPCUBHOI'O BHJIA.

28. MatpuuHble onepanuy: NpUMEP AEKOMIIO3ULUU 10 JaHHBIM, OJHO-, JIBYX- U TPEXMEPHOE
pazOueHwus.

29. OOm1ast cxema 1 METOMKA pa3pabOTKH MapauIeIbHbBIX aITOPUTMOB.

30. OueHka TpyA0EMKOCTH OTEpaLii NTepeaayu JaHHbBIX ISl KJIACTepHbIX cucteM. Mojienb XOKHH.
31. bazoBele cpencTBa mapaiieNbHOTO MPOrPaMMHUPOBAHUSA CUCTEM C oO0mied mamsatbio. CTaHgapT

OpenMP. O6mue cBenenus. Ctpykrypa cranaapta OpenMP. Jloctonncta Texnonoruu OpenMP.




32. Mognens napamienusma OpenMP. Mogens namsatu OpenMP. [lupexktuBsl OpenMP. Tumst
aupekTuB. Gopmar 3arucu JUPEKTUB.

33. OpenMP. Omnpenenenue mnapauienbHOR oOnactu. PacrnpeneneHue BBIYMCICHUNA MEXIY
NOTOKaMH. JIUpeKTUBBI CHHXpOHM3alMU. JIMpEKTUBBI YHpaBICHUS OO0JACTbIO BUAMMOCTH JIaHHBIX.
CoBMeCTUMOCTh TUPEKTUB U HX ITapaMeTPOB.

34, bubmuorexka ¢dynkmuit OpenMP. ®OyHkmum 1  KOHTPOJs/3ampoca MapaMeTpoB  CPEIbI
HUCITOJIHCHU . CDYHKL[I/II/I CUHXPOHU3alUU. HepeMeHHBIG CpCAbl UCITOJIHCHUA.

35. CpaBuenne TtexHonoruii MPI u OpenMP. I'mObpunueiii (MPI+OpenMP) moaxon mms SMP-
KJ1acTepoB. IHCTpyMeHTaIbHbIE CPEACTBA Pa3padOTKU M OTJIAAKH MHOTOIOTOYHBIX MPUIIOKEHUH.

36. [TpunIMIIBI pacnapauieuBaHus COpTUPOBKU.OCHOBHBIE MOCJIE0BATEIbHBIC AITOPUTMBI
COPTUPOBKH JaHHBIX. MaciiTabupoBaHue NMapauieIbHbIX BEIYUCICHHMN.

37. [TapannensHbie MeTOnBI COpTUPOBKU. [ly3pipbkoBas coptupoBka. CoptupoBka [llemna. beictpas
coptupoBka. OOOOIIEHHBIIN aNTOPUTM.

38. MHOromnoTo4Hoe MPOrpaMMHUPOBAHHE C HCModb30oBaHWeM kjaccoB MS  Visual Cod.

MmHoronorounass o0pabotka. Meronsl u cBoiictBa kiacca Thread. ®onoBbie mnotoku. Kiace
BackGroundWorker.

39. MHuoro3agauHocth Ha ocHoBe kimacca Task. dabpuka 3amad. OOOOIIEHHBIE KIacChl 3a1ad U
¢dhabpuku 3amau Task TResult, TaskFactory TResult, MeToas! 1 cBOlCTBa KJIacCOB.

40. [Mapamnenusm 3amau. [lapamnmemu3m pmansbix. Kimace Parallel; meromst  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

41. [TapannensHble YUCIIEHHBIE METOIBI. Y MHOKCHHE MATPUIBI Ha BeKTOp. [IpomsBeneHune marpuil
(anroput™m IlITpaccena).

42. [MapannensHasi peanu3aiisi BOJIHOBOTO ajrOpUTMa IMOWCKA Kparyaifimero myTd B rpade s
Clly4asi HEOpUEHTUPOBAHHOTO TIaHApHOTO rpada.

43. [MapannensHas peanuzanus ObicTporo npeodpazoBanust Oypoe.

44. BricOkOypOBHEBBIE Cpe/ICTBA MPOIPAMMHUPOBAHUSI MHOTOIIPOIECCOPHBIX cucTeM. DVM-cucrema.
OOmue cBeIeHUs, IIEH CO3JaHMs, IPUHIIUITHI TTOCTPOSHUSI.

45. Mopens napasnienn3ma, MOJIENb BEIMOJIHEHUST U MOJIENb MporpamMupoBanus DVM.

46. SA3piku nporpammupoBanus DVM. /lupextusel DVM (Ha npumepe si3p1ka C-DVM).

47. Bricokompon3BoauTebHBIC BBIYUCICHUS C TMpUMeHeHneM rpadudeckux mpormeccopoB (GPU).
Apxurekrypa coBpeMeHHbIX GPU.

48. Texnonmorus NVidia CUDA. Mogenun u mabioHB TPOTrPaMMHUPOBAHHS C HCIOJIb30BAHHEM
texHosoruu CUDA. Mogens namsatu CUDA. Tunel namsaru.

49, BBenenue B BeIUMCHEeHHA O00IIero HasHaueHus ¢ ucnons3oBanneM GPU. OcHOBHEBIE
apxutekTypHsle ornnunst GPU ot CPU.

50. Ontumuzanus CUDA-npunoxenuii. Mogaens ucnonnennss CUDA. Kommwmsimua CUDA-
IIPUIIOKEHUHN.

IIpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUS K IK3aMeHY

3amanune 1 IlocraHoBKa 3amauu pacnapajuleIMBaHUs CYIIECTBYIOIIMX CEpUANIbHBIX alroputMmoB. [Ipumep
CyMMHPOBaHMS MaccuBa. Peanu3anus napajjienbHbIX aITOPUTMOB C HUCIIOJIb30BAHUEM MPOLECCOB.

3ananue 2 Pacuer oTHOCHTENBHON 3P PEKTUBHOCTH CIIOCOOOB KOMMYHHUKALIUH.

3amaane 3 OcHOBHbIE (YHKIMHH KOJUIEKTHBHOM KOMMYHHMKAIUH: OIEPAIUsSIMHU IMHPOKOW PaCCHUIKH
(broadcast), cOopa (gather) m rmobanmsHOoro mnpuBeneHus (global reduction). Pacder mnapamiensHOTO
BOJIHOBOTO ypaBHeHUs. [IpencTaBieHue pe3yibTaToB pacyera.

3amganue 4 IIporpamma BbluMcieHus yucia m. Onepauuu nepefadyd JAaHHBIX MEXKIY IBYMs MpPOLECCaMH.
KonnextuBHble oniepanuu nepesayu JaHHbIX.

3aganue 5 YmpapieHue rpynmnaMm MpoleccOB U KOMMYHHKAaTopaMHu. MOJEIbHBIA TPUMEP: YMHOXKEHUE
MaTpUIbl HA BEKTOP.

3aganue 6 OleHKa TPyAOEMKOCTH ONepaluii nepeadn JaHHbIX IS KJIIACTEPHBIX CUCTEM.

3amanue 7 PemieHue cucTeMbl TMHEHHBIX anreOpanueckux ypaBHeHuid Ax=f meronom ["aycca.

3amanue 8§ PereHue CUCTEMBI TUHEWHBIX allreOpandecKnX ypaBHEHUH AX=f METOI0M IPOCTOI UTEpAITHH.
3ananue 9 Copruposka llemnna.

3aganue 10 [Ty3bippKOBasi COpTUPOBKA.



Kpurtepun onenuBanus:

- 84-100 6amoB (OIIEHKA «OTIIMYHO») - M3JIOKCHHBIM Marepuan (aKTHUYECKH BEPEH, HAJIMYHUE TITYOOKHX
MCYEPNBIBAIOIINX 3HAHWA B 00bEeME TPOHACHHOW MPOTrpaMMbl JTUCHUIUIMHBI B COOTBETCTBHH C
MOCTaBJIEHHBIMU MPOTPaMMOM Kypca LIeJSIMU U 3a/1adaMH 00y4eHUsl; IpaBUIIbHbIE, YBEPEHHbIE JEHCTBUS IO
MIPUMEHEHHIO TTOJTyYEHHBIX 3HAHUN Ha MPAKTUKE, TPAMOTHOE U JIOTHYECKU CTPOMHOE M3JI0KEHHUE MaTeprasa
MpU OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JIOMOJTHUTEILHON JTUTEPATYPO;

- 67-83 OamnoB (OLIEHKA «XOpOIIO») - HAIMYUE TBEPIABIX W JOCTATOYHO TMOJIHBIX 3HAHUW B OOBEME
MPONAEHHON MpOrpaMMbl TUCLUIUIMHBI B COOTBETCTBHM C LIENSIMU OOyuY€HUs, MpPaBUIIbHbIE IEHCTBUS IO
MPUMEHECHHIO 3HAHUH Ha MPaKTHUKE, YETKOE M3JI0KEHIE MaTepralia, JOMYyCKAIOTCs OTACTbHBIC JOTUIECKHIE H
CTHJINCTUYECKHE MOTPElIHOCTH, OOYYaromMiiCsl YCBOMJI OCHOBHYIO JINTEPATYpy, PEKOMEHIOBAaHHYIO B
paboueii mporpaMMe JUCITUTLIAHEI,

- 50-66 GamoB (OIIEHKA yIOBIECTBOPUTEIIBHO) - HAIMYNUE TBEPABIX 3HAHUH B 00BbEME MPOMJICHHOTO Kypca B
COOTBETCTBHHM C IIENIIMA OOYYEHHs, W3JI0)KEHHE OTBETOB C OTACIbHBIMH OIIMOKAMU, YBEPEHHO
WCIPABIECHHBIMU TIOCJE JOMOJHUTENbHBIX BONPOCOB; MPaBHJIbHBIE B LIE€JIOM JEHCTBHUS MO MPUMEHEHHUIO
3HaHUH Ha IPAKTUKE;

- 0-49 GannoB (OLIEHKA HEYIOBJIETBOPHUTEIBHO) - OTBETHI HE CBS3aHBI C BOMPOCAMH, HAJUYHE TPYyObIX
OomuMOOK B OTBETE, HEMOHWMAaHWE CYIIHOCTH H3JIaraéMoro BOMNpPOCa, HEYMEHWE MPUMEHSATh 3HAHUS Ha
MPaKTUKE, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIOTIOJIHUTENbHBIE U HABOJISIINE BOIIPOCHI.

JlabGopaTtopHble 3a1aHus
1.TemaTnka J1a00paTOpHbIX PadoT MO pa3feaaM H TeMaM
Pa3znen 1 «BBenenue B napaJuiejibHble BBIYMCICHUS.
Tema 1.1 "OcHoOBBI NapaIe/JbHbIX BbIYMCICHUN'"
Jlaboparoproe 3aganue 1 3amyck MPI nmporpamm. Kommumsitiust. Hactpoiiku 1y1st cOopku u cdeTa. 3amyck B
nakere. [llects 6a30BbIX Bb130BOB. CoobmieHuss MPI. KommyHHKATOPBI.
Tema 1.2 "O030p napa/uieJibHbIX BHIYUCIUTEIbHBIX CHCTEM U MX Kjaaccupurkanus'
JlaGopatopHoe 3aanue 2 YnpakHeHUe Ha TynuK. PacnapanienuBanue MeTo/1a HAMMEHBIINX KBaPATOB.
Tema 1.3 "Cnoco0bl opranu3anuu napajuiejibHoi 00padoTKHU JaHHBIX"
JlaGopatopnoe 3amanue 3 PacueT OTHOCHTENBbHOH A(PPEKTHBHOCTH CIIOCOOOB KOMMYHMKaUWu. BiusHue
3aMEHbI OJIOKUPYIOIIETO MOTYYeHHs Ha HEOIOKUPYIOIIEee MOTyYeHHEe Ha CHHXPOHHU3AIMOHHYIO HAKITAIKY.
Tema 1.4 "BorunciaurenbHble KiacTepbl"
Jlaboparoprnoe 3amannie 4 OcHOBHbIE (DYHKIIMH KOJUIGKTUBHOM KOMMYHHUKAIIMH: OMEPAlUSIMH IIHPOKON
pacceuiku  (broadcast), cbopa (gather) u rtmobampHOoro mpmBeneHus (global reduction). Pacuer
MapajuIeIbHOTO BOJTHOBOI'O YPABHEHHS.

Pasznea 2 «Ilapajuiesnbubie agaroputmbl. Ctangapt MPD».

Tema 2.1 "Peanu3anus napajuieIbHbIX aIrOPUTMOB'

Jlaboparopnoe 3amanue 5 [lapamienbHple alrOPUTMBI IIUKINIECKOTO CABUTA HA CUCTEME C pacipenesIeHHON
NaMATBIO CO CTPYKTYpPOM CETH CBsI3€ll MEXIy MpOoIeccaMy - “KOJIbLIO”, B KOTOPBIX Ka)AbIH IpOLECC
MHUIUUPYET PACCHUIKY CBOEro COOOMICHMSI OJJHOBPEMEHHO B KaKOM-JTHMOO BBHIOpAaHHOM HAampaBiICHUH IO
koJbly (B MPI):

- C aCHHXPOHHOU OJIOKMPOBAHHOU Tepeaadeii, OJIOKUPOBAHHBIM ITPUEMOM.

- C aCHHXPOHHOM HEOJIOKMPOBAHHOM Nepeaayei, HeOJIOKMPOBAHHBIM PUEMOM.

- C CHHXPOHHOM Tiepeaadei, 0JIOKUPOBAaHHBIM ITPHEMOM.

Tema 2.2 "MopenupoBanue mnapajielbHbIX nporpamMm. Peanmsanms mapajuieqmn3ma pasjM4YHOIO
Bujaa'"

JlaGopatopnoe 3amanue 6 IlapamuienbHble anrOpUTMblI KOHBEHEpHOW Mepenayd AaHHBIX Ha CHCTEME C
pacrnpeiesIieHHON aMATBIO CO CTPYKTYPOH CETH CBsI3EH MEeX Iy mpolieccamu - “nuHeiika” (B8 MPI).

Tema 2.3 "Metoabl nepenaun ganubix. Ctangapt MPI"

Jlaboparoproe 3amanme 7 IlapamienbHBIE  aNTOPUTM  CKaJISIPHOTO TPOU3BEICHUS BEKTOPOB C
UCToNIb30BaHueM peaynupoBanHbix oneparnuit (MPIL Reduce(...), MPI Allreduce(...)). IlapannensHbrit
QITOPUTM  CKAJSIPHOIO IPOU3BEIACHUS BEKTOPOB C HCIOJIB30BAHWEM IAPHBIX  B3aMMOJEHCTBHI
(MPI_Send(...), MPI Recv(...)). CpaBHUTB BpeMsl BBIIOJIHEHHS airopuT™MOB (B MPI).

Tema 2.4 "IIporoko. u 6ubauorexu MPI"



JlaGopatopnoe 3amanue & IlapamnenbHbplii  aNrOpUTM CYMMHPOBAaHHUS DJIEMEHTOB BEKTOPOB C
WCIIOb30BaHuEeM peaynupoBaHHbix orneparuii (MPI Reduce(...), MPI Allreduce(...)) (8 MPI).

Pasznea 3 «Ilapasuiesnbubie anropurmbl. Ctangapt OpenMP»y.

Tema 3.1 "MeTtoauka pa3pad0TKu napajjieJbHbIX AJITOPUTMOB'"

Jlaboparoproe 3amanue 9 BBIMOMHUTH BBIYUCIWUTEIBHBIN SKCIEPUMEHT JUIsl OIEHKH 3(h(HEKTUBHOCTH
napajuleNbHBIX BBIYHUCICHUH (00paboTKa NBYMEPHOTO MAacCHBA: MEPECTAHOBKHU SJIEMEHTOB, YMHOXCHHE
MaTpHIl 1 BEKTOPOB) C pacnapajuieIMBAaHUEM BBIYUCIICHUH C TOMOIIbI0 TexHonoruu OpenMP. BapsupoBaTh
pazmep maccuBa ot 10 1o 10000, uucno norokos — 1,2,4,8.

Tema 3.2 ""ba3oBble cpeacTBa nNapajieJibHOr0 NPOrpaMMHUPOBAHUS BbIYNCIUTEIbHBIX KJIacTepoB'
Jlaboparoproe 3amanue 10 BBIMOTHUTH BBIYUCIUTENBHBIN SKCIEPUMEHT IS OIEHKH S()(EeKTHBHOCTH
NapajulebHbIX BBIYMCIEHUHN (QITOPUTMBI COPTUPOBKU) C pacrapauIeTMBaHUEM BBIYHCIECHUH C IMOMOIIBIO
texHosoruu OpenMP. Bapeuposats pazmep Maccusa ot 10 go 10000, uucio norokos — 1,2,4,8.

Tema 3.3 '"ba3oBble cpeacTBa nmapajieJIbHOr0 NPOrPaMMHPOBAHHUS CHUCTEM ¢ 00IIell MaMATHIO.
Crangapt OpenMP"

Jlaboparoproe 3amanue 11 BBIMOMHUTH BBIUUCIUTEIBHBIN SKCHEPUMEHT IJis OICHKHA 3(h()EKTUBHOCTH
napajieNIbHBIX BBIYMCICHUH (pellIeHne CUCTEMbI JIMHEHHBIX anreOpanyeckux ypaBHEHHH metonoM ["aycca)
C pacnapajuIeIMBaHUEM BBIYMCIECHUH C IOMOIIBI0 TEXHOJIOIMH MHOTOIIOTOYHOCTH Ha OCHOBE KinaccoB .NET
(Thread, Task, Parallel). BapsupoBats pazmep cetku ot 100 1o 10000 Touek, uucio notokos — 1,2,4,8.
Tema 3.4 "I'mOpuaHasi Moaesb NapaieJIbHOIO NPOrpaMMupoBaHus'

Jlaboparoproe 3amanue 12 IlapannenbHple aIrOPUTMBI CKAISIPHOTO MPOU3BEICHUS BEKTOPOB: C
WCIIOIb30BaHUEM peIyIUpoBaHHOM omeparnuu (reduction(...)); ¢ MUCMOJB30BaHUEM JMPEKTHB critical{...}
UM atomic.

Pa3nes 4 «AlropurMsbl pacnapajiieJMBaHus cOpTUPOBKH. [lapanienbHble YnCJIeHHbIE METOABD).
Tema 4.1 "lIlpyHuMnbI pacnapajjieJJMBaHUs COPTHUPOBKH'"

JlaGopatopnoe 3ananue 13 Marpuiia M1 pacnpenenena mo mporueccaM TOpU30HTAIbHBIMH JICHTOUHBIMU
rosocaMu, Matpuua M2 pacnpezeneHa BepTUKaIbHbIMU JIEHTOYHBIMU MTOJIOCAMU.

Martpuist M1 u M2 00e pactipesieneHsl 1o MporeccaM TOpu30HTaIbHBIMU JICHTOYHBIMU TTOJIOCAMH.

Tema 4.2 "MHOronoTo4Hoe NporpaMMHpoOBaHue ¢ UCN0JIb30BaHUeM KJaccoB Visual Cod"
JlaGopatopnoe 3amanue 14 IlapamnenbHblii anropuT™M YMHOXEHUS MaTpuinbl M Ha Bektop V ¢
HCIOJIb30BAaHWEM JHMPEKTHBBI pacnapajuleMBaHUsl TapaMeTpUYecKWX LHKIOB #Hpragma omp for.
[TapanienpHblil aIrOpUTM YMHOXKEHUSI MAaTpHUIlbl M Ha BEKTOp V € MCHOJIB30BAaHUEM “pYUHOrO” 3aJaHUs
pabot (pacmapainenuBanusi UUKIOB). [lapannenbHbI anrOpUTM yMHOXKEHHS MaTpUIIBI Ha MaTpUIly C
MCIOJIb30BAaHUEM TUPEKTUBBI paclapasieIMBaHus MapaMeTpHUecKuX IUKIOB #pragma omp for. CpaBHUTH
MOKa3aTelan YCKOpeHUs W 3(PPEKTUBHOCTH TNPUBEIEHHBIX aIrOPUTMOB, a TaK € CpPaBHUTb HX C
AQHAJIOTUYHBIMU II0KA3aTEIsIMU ITHX JK€ AJITOPUTMOB pEaIM30BaHHBIX Ha CHCTEMax C paclpeneseHHOU
MaMATHIO.

Tema 4.3 "llapansejbHble YHCIEHHbIE METOAbI"

Jlaboparopnoe 3amanue 15 PemieHue cUCTEMBbI JTUHEWHBIX alreOpanueckux ypaBHeHUUH Ax = f meTomom
IIPOCTON UTEpaLUU.

Pa3znes 5 «BbIcOKONPOU3BOAUTEIbHBIE BHIYMCIECHU .

Tema 5.1 "BbIcOKOypOBHeBbIE¢ CpPeACTBA NMPOrpaMMHPOBAHUS MHOIONpoueccopHbIx cucrem. DVM-
cucrema"

JlaGopatopHoe 3anmanue 16 PemieHune cucteMbl JTMHEHHBIX airedpanueckux ypaBHeHUH Ax = f meromom
l"aycca.

Tema 5.2 "BbIcOKONPOU3BOAUTE/IbHbIE BbHIYHCICHHS ¢ NMPUMEHeHHEeM rpaduyeckux NPoUEcCOpPOB
(GPU). Texnouorusa NVidia CUDA"

JlaGopaTtopnoe 3amanue 17 IlapamienbHble anropuTMbl cTpositcsi ogHoBpemeHHO B MPI m OpenMP.
[TapannenbHble BBIYMCICHHS BHYTPH y3Ja BBIYMCIUTEIBHOrO Kiactepa ocyuiecTBisaioTcs B OpenMP, a
B3aUMOJICHCTBUS IIPOLIECCOB, PACIIONIOKEHHBIX B pa3HBIX y3Jax, ocywmecTsisorcs B MPI: IlapamiensHbie
QITOPUTMBI  BBIUYMCJICHUS  OMpeAeNieHHOro wuHTerpana y=f(x)dx ¢ WCmoiap30BaHWEM  MeETo/aa
MPSIMOYTOJIBHUKOB (Tpanenuit) s f (x)= sin(x), f (x)=x"2, f (x)=e"x

Kpurepun oneHuBaHus:



MakcuMajbHOE KOJHYECTBO 0aJLJ10B: 85 0aJL10B.

Kaxxsioe 3aj1aHie OLIEHUBASTCI MAKCUMYM S OaJlJIoB.

5 6. — 3a7aHKE BBITIOJIHEHO BEPHO;

4 0. — IpH BBITIOJIHEHUH 3a/TaHUS OBLIU JIOMYIIICHBI HETOYHOCTH, HE BIUSIONIUE HA PE3YJIbTaT;
3 6. — mpu BHIMOJIHEHUHU 33JaHUs OBUTH JIOMYIIEHBI OIIHOKH;

2-1 6. — Ipu BBIMIOJTHEHUH 3a/1aHUsI OBUTH TOMYIIEHBI CYIIIECTBEHHBIC OIUOKH.

0 0. — 3aaHue HE BBIIOJIHEHO.

Bonpocs a5 onpoca

1.0cHoBsl MPI

2. 3anyck MPI nmporpamm

3. I'pynnsl KOMMYHHUKATOPOB U IIPOLIECCOB.

4. Coobmenus MPI.

5. KoMMyHHUKaTOpHI.

6. brokupyroiiee NoBeCHHE

7. Hebnokupytomiee nosenenue. HeGaokupyromire BEI30BbI

8. CrtocoObl KOMMYHHKAIIUH.

9. CuHXpOHHAss KOMMYHHKAITHSI.

10. KoMmMyHUKaIus IO TOTOBHOCTH.

11. BydepuzoBanHasi KOMMYHUKALUS.

12. CtanapTu30BaHHasi KOMMYHUKAIUA.

13. OcHOBHBIE PYHKIMH KOJUIGKTUBHOW KOMMYHUKAITHH.

14. Onieparus mumpokoii pacceuiku (broadcast).

15. Oneparus coopa (gather).

16. Onieparnus riiobanpHOro npuseaeHus (global reduction.

17. I3MeHeHune ko/1a napajuieIbHOW IPOrpaMMBI.

18. BcrionszoBanue ¢pynkiuu MPI Scatterv.

19. Ucnonw3oBanue ¢pynkuun MPI Scatter.

20. UcnionwszoBanne Gpynkiuu MPI Gatherv.

21. OcHoBHbIE (PYHKITNH, HEOOXOAUMBIE IS CO3JJaHUS TPYIIT 1 KOMMYHUKaTOPOB.

22. OcHOBHbIE (PYHKIINH, HEOOXOIUMBIE IS MTOIYy4eHUs HH(DOpPMALIUU 0 KOMMYHHKATOpax.
23. OcHoBHbIC TUTBI TaHHBIX MPI.

24. TIpou3BOIHBIE TUIIBI JAHHBIX.

25. O0mue THITBI JAHHBIX U KapThl THIOB. J[Mana3oH THNa JaHHBIX.

26. OO6mrast cxemMa W METOJMKa pa3pabOTKH MapauIebHBIX alropuTtMoB. [lpuHnun «Pasznmemnsii-u-
BIIACTBYW». BUIBI NEKOMITO3UIIMHU 3aJa4yd: 1O JNAHHBIM, MO KOy, MO BBIMOJHEHUIO, KOMOMHUPOBAHHBIE.
[Tpumepsl pa3IMYHBIX JEKOMIO3UIIUH.

27. CopTupoBKa, BBITYKJIBIE OOOJIOYKH, MAaTPUYHbIE OMNEPAlMU: TPUMEPHl  JIEKOMIIO3UIUH
PEKYPCUBHOI'O BHJIA.

28. MatpuuHble onepanuy: NpUMEP AEKOMIIO3ULUU 10 JaHHBIM, OJHO-, JIBYX- U TPEXMEPHOE
pazOueHwus.

29. OOm1ast cxemMa 1 METOIMKA pa3pabOTKH MapauIeIbHbBIX aITOPUTMOB.

30. OueHka TpyA0EMKOCTH OTIepaliii Tepeauu JaHHbBIX JJIs1 KJIACTepHbIX cucteM. Mojienb XOKHH.
31. bazoBele cpencTBa mapanieNbHOTO MPOrPaMMHUPOBAHUSA CUCTEM C oO0mied mamsateio. CTaHgapT
OpenMP. O6mue cBenenus. Ctpykrypa cranaapta OpenMP. Jloctouncta Texnonorun OpenMP.

32. Mopnens napamienusma OpenMP. Mogens namsatu OpenMP. [Qupexktussl OpenMP. Tumst
aupekTuB. Gopmar 3anucu JUPEKTUB.

33. OpenMP. Omnpenenenue mnapauienbHOi oOnactu. PacnpeneneHue BBIYMCICHUNA MEXAY

MOTOKaMH. JIMPEKTUBBI CUHXpPOHM3AIMH. JIMPEKTHUBHI yHpaBlIeHUS O00JIACTBI0O BUIMMOCTH JIAHHBIX.
CoBMECTUMOCTb AUPEKTUB U UX [1apaMETPOB.

34, bubmuorexka ¢dynkmuit OpenMP. ®OyHkmum 1  KOHTPOJs/3ampoca MapaMeTpoB  CPEIbI
ucnonHeHus. OyHkuuu cuHXpoHu3anuu. [lepeMeHHble cpebl UCTIOTHEHHUS.
35. CpaBuenue texnomoruii MPI u OpenMP. T'mbpunssiii (MPI+OpenMP) nogxon nmns SMP-

KJ1acTepoB. IHCTpyMeHTaIbHbIE CPECTBA Pa3padOTKH U OTJIAIKH MHOTOIMOTOYHBIX MPUIOKEHHIH.



36. [TpuHIMIBI pacniapajuleIuBaHus COPTUPOBKU.OCHOBHBIE NI0CJIEI0BATEIbHBIE AJITOPUTMBI
COPTUPOBKM JaHHBIX. MaciiTabupoBaHue NapaulebHbIX BEIYMCICHUM.

37. [TapannensHble MeToabl copTupoBkU. Ily3bippkoBas coptupoBka. CoptupoBka Illemna. beicTpas
coptupoBka. OG0OIIEHHBII AJITOPUTM.
38. MHOronoTouHoe MNpOrpaMMHpPOBaHHE C HCIoONb30BaHMeM kiaccoB MS  Visual Cod.

MHuoromnorounass o0pabotrka. Mertoasl W cBoicTtBa kiacca Thread. ®onoBwlie motoku. Kiace
BackGroundWorker.

39. MHoro3agauHocTs Ha ocHOBe kiacca Task. ®abpuka 3amad. OOOOIIEHHBIE KJIAcChl 3aaa4 |
¢dabpuxu 3amau Task TResult, TaskFactory TResult, MmeTo1b1 1 CBOHCTBA KJIACCOB.

40. [Mapamnenusm  3amau.  [lapamnenmmsm  mannbix. Kmace  Parallel; meronmer  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

41. [TapannenbHbIC YUCIEHHBIE METO/IBI. Y MHOKEHUE MaTpHUllbl Ha BekTop. [IpousBeneHne marpuiy
(amroputm IlTpaccena).

42. [TapannensHas peanu3aiius BOJHOBOTO aJITOpPUTMa IMOMCKAa KpaTdaiiero myTd B Tpade s
ClIydasi HOOpUEHTUPOBAHHOTO TUIaHAPHOTO Tpada.

43. [TapannensHas peanu3anus ObicTporo npeodpazoBanust Oypoe.

44. BbICOKOYpOBHEBBIE CPECTBA IPOIPAMMUPOBAHUSI MHOTOIIPOLIECCOPHBIX cucTeM. DVM-cucrema.
OO61ue cBeeHus, UEeNU CO3aHMUsl, IPUHIIUITBI TOCTPOSHUSI.

45. Mopens napamienusma, MOJENb BBIIIOJHEHU U MOJEIb IporpammupoBanus DVM.

46. Azpiku mporpammupoBanust DVM. [lupexktuBel DVM (Ha mpumepe sizbika C-DVM).

47. Bricokonpou3BoaUTEIbHBIE BBHIUMCIECHUSI C NMpHUMEHeHHeM Trpadudeckux mpoueccopoB (GPU).
Apxutektypa coBpemeHHbIx GPU.

48. Texnonorus NVidia CUDA. Mogenun u mabiaoHBl MPOrPaMMHPOBAHHUS C HCIIOJIb30BAaHUEM
Texnonoruu CUDA. Mogxenp namatu CUDA. Tunel naMsTu.

49. BBenenne B BblUMCcIEHHs 0O0mero HaszHadeHws ¢ wucrnonb3oBanuem GPU. OcHOBHBIC
apxutektypHbie oTinunst GPU ot CPU.

50. Ontummzanus CUDA-npunoxenuit. Mogens ucnonnennss CUDA.  Kommwmsims CUDA-
MIPUIIOKEHUH.

Kpurepun oneHuBaHus:

MaxkcumaJjibHOe KOJU4ecTBO 0aJ1710B: 15 0aJ10B.

Bo BpeMms onpoca o0yuaeMomy 3a1at0TCs 5 BOIPOCOB.

3a oaMH OTBET 00y4YaeMbIii IOTy4YaeT:

3 0. — 3a MpaBWJIbHBINA OTBET;

2 0. — mpu OTBeTE OBLIN JOMYIIEHBI HETOYHOCTH, HE BIUSIONINE HA PE3y/IbTarT;
1 6. — mpu oTBETE OBLIU JAOIYIICHBI OIIHOKH;

0 6. — HE OTBETHJI Ha BOTIPOC.

3 MeToan4yeckne MaTepuabl, onpeae/siionue Npoueaypbl OeHMBAHUS 3HAHUI, YMeHU, HABBIKOB H
(MJIM) OoNBITA IeATEbHOCTH, XaPAKTEPHU3YIOIIUX ITANbl (POPMUPOBAHUS KOMIIETCHIIMI

[Ipouenyps! olleHUBaHMS BKIIOYAIOT B €051 TEKYIIUNA KOHTPOJIb U IPOMEKYTOUHYIO aTTECTAIHIO.

Texkymmii KOHTPOJb  yCIIEBAEMOCTH IPOBOJUTCA C  HCIHOJB30BAHUEM  OLICHOYHBIX  CPEACTB,
MPEACTABICHHBIX B II. 2 JAHHOTO NPWJIOKEHUs. Pe3ynbTarsl TEKymero KOHTPOIs JOBOAITCS O CBEACHUS
CTYJEHTOB JI0 IPOMEXYTOYHOMN aTTeCTal1H.

IIpomexyTouHas aTTecTanms MpoOBOAUTCS B GOpMe IK3aMEHa.

OK3aMeH MPOBOJUTCS IO PACHUCAaHUIO SK3aMEHAIlMOHHOM ceccMM B NUCbMEHHOM Buae. KommuecTBo
BOIIPOCOB B 3K3AMEHAIMOHHOM 33aJlaHWd — 3: JBa TEOPETHMYECKUX BONPOCA M OAHO NPAKTUKO-
OpHEHTUpOBaHHOE 3amaHue. IIpoBepka OTBETOB U OOBSABICHUE pE3YIbTATOB IMPOUZBOAUTCS B JCHb
9K3aMeHa. Pe3ynpTaThl aTTecTaluy 3aHOCATCS B BEJOMOCTh U 3a4ETHYIO KHWKKY CTyAeHTa. CTylIEeHTHI, HE
MPOIIEIIINE POMEKYTOUHYIO aTTECTAIHIO 110 TpadUKy CecCru, TOJKHBI JINKBUIUPOBATh 3a/I0JKEHHOCTD B
YCTaHOBJIEHHOM MOPSIJIKE.



IIpunoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO JJUCHUIIJINHBI

Y4eOHBIM MJIAaHOM NPETYCMOTPEHBI CIIEAYIONINE BUABI 3aHATHH:

- JIEKILIH;

- 1abopaTOpHbIE 3aHATHUSL.

B Xonme NEeKUMOHHBIX 3aHATHA pPacCMAaTPUBAIOTCA OCHOBHBIE TEOPETUYECKHE BOMPOCHI, JIAKOTCS
PEKOMEHIALUY JIJIsl CAMOCTOSATEIbHOI paboThl M MOATOTOBKE K J1a00PaTOPHBIM 3aHSATHSIM.

B xone nabopaTopHbIX 3aHATHI YryOIsSIOTCS U 3aKPETUISIOTCS 3HAHUSI CTYIEHTOB IO PSAY PACCMOTPEHHBIX
Ha JICKIIUSAX BOIIPOCOB, Pa3BUBAIOTCS HABBIKH MTPAKTHYECKON PaOOTHI.

[Ipu moAroToBKe K J1aOOPATOPHBIM 3aHATUSAM KaXIbIi CTYACHT JOJKEH:

— U3Y4YUTh PEKOMEHJIOBAHHYIO YUEOHYIO JIUTEPATYPY;

— U3YYUTh KOHCIIEKTHI JIEKIIHH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B npouiecce moaAroToBkH K J1a0OpaTOPHBIM 3aHITHUSIM CTYACHTHI MOTYT BOCIOJIB30BaThCS KOHCYJIbTAIUSIMHU
IpenojaBaTes.

Bonpocel, He paccMOTpeHHBIE Ha JIaOOpaTOPHBIX 3aHATHUSX, JOJKHBI OBITh M3Yy4YEHBI CTYIACHTAMH B XOJ€
caMocTosITeNbHOU paboThl. KOHTpOIb camMoCTOATENbHOM padoThl CTYNEHTOB HaJA Y4eOHOH MHporpaMMoii
Kypca OCYIIECTBIISICTCSA B XOJI€ 3aHATHH METOIOM oIpoca. B Xxome caMoCTOSTENhbHOW pabOThI KaxIabld
CTYAEHT 00s3aH TPOYUTATh OCHOBHYIO U 10 BO3MOXKHOCTH JONOJHHUTEIBHYIO JHUTEpaTypy IO
M3y4yaeMoOil  TeMme,  JOMNOJHUTh  KOHCHEKThl  HEJAOCTAOIIMM  MarepuajoM,  BBIIUCKAMM W3
PEKOMEH/IOBAaHHBIX NE€PBOMCTOYHUKOB. BBIIENUTh HENOHSTHBIE TEPMHMHBI, HAWTH MX 3HAUYCHUE B
SHUUKJIONEIUYECKUX CIIOBAPSIX.

CTyneHT JOJDKeH TOTOBUTHCS K TMPEACTOSIIEMY JabOpaTOPHOMY 3aHATHIO MO BCEM, OOO3HAYEHHBIM B
paboueii mporpaMMe AUCIUILIMHBI BOITPOCAM.

JUis TOATOTOBKM K 3aHATHAM, TEKYHIEMY KOHTPOJIO U NPOMEKYTOYHOM aTTECTAllMM CTYAEHTHI MOTYT
BOCTIOJIb30BAThCS 3JIEKTPOHHO-OMOIMOTEYHBIMU cucTeMaMu. Takxke oOydaromuecs MOTYT B3ATh Ha JOM
HEOOXOMUMYI0 JHUTEepaTypy Ha a0OHEMEHTE YHUBEPCHTETCKOH OMOIMOTEKH WM BOCIIOIH30BATHCS
YUTAIbHBIMU 3aJ1aMHU.
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