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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 | TIK-3, TIK-1
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 | K3, TIK-1 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-3, IIK-1
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 | TIK-3, TIK-1 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 2 | K3, TIK-1 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 | 1IK3, TIK-1 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 | IIK-3,IIK-1 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 | TIK-3, TIK-1
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 | TIK-3, TIK-1 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 | TIK-3, TIK-1
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 | IIK-3, [IK-1 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-3, TIK-1 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-3, T1K-1 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-3, TIK-1
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 . [K-3, TIK-1
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-3, IIK-1
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 ITK-3, TIK-1 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. ITK-3, TIK-1 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-3, TIK-1 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-3, IIK-1
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" K-3. TIK-1 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 | TIK-3, TIK-1
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 | IIK-3,IIK-1 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-3, IIK-1 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 | IIK-3, TIK-1 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-3, [IK-1
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 | IIK-3, TIK-1 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 |IIK-3,1IK-1| JI1.4,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 | TIK-3, TIK-1 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 | IIK-3, TIK-1 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 ] K-3. TIK-1 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 | IIK-3, IIK-1 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 | IIK-3, TIK-1 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-3, IIK-1 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 | IIK-3, TIK-1 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 | IIK-3,IIK-1 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 K-3. TIK-1 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-3, TIK-1
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-3. TIK-1 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 K-3. TIK-1 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 | IIK-3, [IK-1 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-3, ITIK-1 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 | IIK-3, IIK-1 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 Iloka3arenu ¥ KpUTEpUH OLIEHUBAHUSI KOMIIETEHIIUH:

IIpunoxenne 1

®OHA OHEHOYHBIX CPEJACTB
1 Onucanue nokasareseil 1 KpUTepUeB OLIECHUBAHUSI KOMIIETEHUMI HA Pa3IHYHBIX 3TANAX UX
¢bopMupoBanus, onucanne NIKAJ OLeHUBAHUS

3VH, cocrasisolye
KOMIIETEHIINIO

IToka3aTenu onleHUBaHUSA

Kpurepuu orienuBanus

Cpencrsa
OIICHUBaHUS

K-1 - cioco0eH ncnoab30BaTh METOAbI H HHCTPYMEHTAIBHBIE CPEICTBA HCCIEN0BAHUS 00HEKTOB
npogeccuoHaIbLHOI AeATeJILHOCTH, (popMaIn3aunu

NpeaMeTHOI 00J1aCTH € Y4eTOM OrpaHuYeHHU i

3. OCHOBHBLIE ITOHATHS U3
obmacty pa3paboTKu
MPOrPAMMHBIX CUCTEM,
MIPUMEHSEMBIC METPUKH,
METOIEI U
WHCTPYMEHTAIbHBIC
CpeJlcTBa

3HAET METOJIONIOTHUH Pa3paboTKU
MIPOTPaAaMMHOTO 00CCIICUCHNS;
MpaBUJIa HAMMCAHUS TIOHATHON
TECTOBOH JIOKyMEHTAIUH (TECT-
KEHCBI, TECTIUIAHbI) TIPH
MOJITOTOBKE K OMPOCY M
9K3aMEHY

cthopmupoBaBIIIeecs CHCTEMATHICCKOE
3HAHUE METOIOJIOTUH Pa3paboTKH
MPOrPaMMHOTO 00ECTICUCHUS; TIPaBUIT
HaIMCcaHus MMOHITHON TECTOBOM
JIOKyMEHTAINH (TeCT-KEeHCHI,
TECTILIAHBI) IPU OTBETE HA BOPOCHI
omnpoca 1 3K3aMeHa

O (Bompocsr 1-
50),
O (Bompocksr 1-
50)

VY. IpUMEHSTH OCHOBHEIE
METOIBI Pa3paboTKH
HPOrPaMMHOTO
oOecrneveHus; IPUMEHATh
OCHOBHBIE HHCTPYMEHTBI
pa3paboTKH MPOrpaMMHOTO
oOecrneveHus

NPUMEHSET METOIbl YIIPaBICHUS
TpoIeccaMmu pa3padoTKH
TpeOOBaHUIA, OIIEHKH PHCKOB,
npUoOpETeHHS,
MPOEKTHPOBAHMS,
KOHCTPYHPOBaHUS,
TCCTUPOBAHUsA, S5BOJIOLIUN U
COITPOBOXKACHUSI ITPH
BBITIOJIHEHUH JTAOOPATOPHBIX U
IMMPAKTUKO-OPUCHTUPOBAHHBIX
3aJIaHUN

KOPPEKTHOCTh IPUMEHEHHS METOJIOB
yTIpaBJIEHHS poLiecCaMt pa3paboTKu
TpeOOBaHMIA, OIIEHKH PHCKOB,
npruoOpeTeH s, MPOSKTUPOBAHUS,
KOHCTPYHPOBaHHMS, TECTUPOBAHH,
9BOJTIOIMN ¥ CONPOBOKACHHS TIPH
BBITIOJTHEHUH JTA0OPATOPHBIX U
[IPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUI

JI3 (JI31-
JI317);

11035
(3amanue 1-10)

B. ocHOBHBIMHM METOJaMU
pa3paboTKH MPOrpaMMHOTO
obecneyeHns; OCHOBHBIMH
WHCTPYMEHTaMH pPa3paboTKu
MPOrpaMMHOT0 00eCTIeueHUs

pa3pabaTeIBaeT MPOrpaMMHOE
obecreueHne IpH BBITIOTHEHUH
7ab0OpaTOPHBIX U MPAKTHUKO-
OPUCHTUPOBAHHBIX 321[IaHPII>i

KOPPEKTHOCTh pa3paboTKH
HPOrPaMMHOr0 00ECTICUCHUSI TIPH
BBITIOJTHEHHH J1a00PaTOPHBIX U
IPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUI

JI3 (J131-
JI317);

11035
(3amanue 1-10)

IIK-3: ciocodeH pa3padaTbIBaTh KOMIIOHEHTHI MPOrPaAaMMHBIX KOMILTIEKCOB (B TOM YucJ/ie HHTep(eiickl, qpaiiBepa,
KOMIMJISITOPBI, 3arPy34MKH, COOPLIUKH, CHCTEMHbIE YTHJIMTHI) H 023 JaHHBIX € UCIOJIb30BaAHHEM COBPeMeHHbIX
HHCTPYMEHTAJIBHBIX CPEACTB U TEXHOJIOTHIi IPOrPaMMHMPOBaHUSI

3: OCHOBBI HH()OPMATHKHU U
IIPOrPaMMUPOBAHUSA

3HaeT MPOrpaMMHBIE CPEJICTBA
CHUCTEMHOTO0, ITPUKJIaTHOTO U
CHEUATBHOTO Ha3HAYCHMS],
WHCTPYMEHTAJIbHBIE CPE/ICTBA,
SI3BIKM U CUCTEMBI
MIPOrpaMMHUPOBaHUs MIPH
MOJTOTOBKE K ONPOCY U
JK3aMEHY

chopMHpOBaBIIIEECs] CUCTEMATHUECKOE
3HaHKE NPOTrPaMMHBIX CPEJICTB
CUCTEMHOTO, MTPHUKIIAJHOTO 1
CHENUAITBEHOTO Ha3HAYCHUS,
WHCTPYMEHTAIBHBIX CPEJICTB, SI3BIKOB H
CHUCTEM MPOrpPaMMHUPOBAHUS NIPU OTBETE
Ha BOMPOCKI OMPOCca U IK3aMeHa

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

V: ucnonap3oBaTh
COBpeMeHHBIe TEXHOJIOTUHU
pa3paboTKH MPOTrpaMMHBIX
MIPOLYKTOB

HCITOJIB3YET MPOTPaMMHBIE
CpeJICTBa CHCTEMHOTO,
MIPHUKIIATHOTO U CIIEITUAITEHOTO
Ha3HAYCHUS, HHCTPYMEHTAJIbHBIC
CpEJICTBA, SI3BIKU M CHCTEMBI
MPOTrPaMMUPOBAHUS TIPU
BBITIOJTHEHUH JIA0OPATOPHBIX U
MPaKTUKO-OPUEHTUPOBAHHBIX
3aJJaHuH

chopMHpOBaBIIIEECs] CUCTEMATHUECKOE
YMEHHE MCIIOIB30BaHMs MPOTPAMMHBIX
CPEACTB CUCTEMHOTO, IPUKIAIHOTO U
CIHEIUAIEHOTO Ha3HAYEeHMS,
WHCTPYMEHTAIBHBIX CPEJCTB, A3BIKOB U
CHCTEM NPOrpaMMHPOBAHHS TIPU
BBITIOJIHEHUH JTAOOPATOPHBIX U
MPAKTHUKO-OPUEHTHPOBAHHBIX 3aJaHHH

J3 (J131-
JI317);

o35
(3amanme 1-10)

B: HaBbIKaMu pa3zpaboTKn
ITOPUTMOB B BUIE OJI0K-
CXEMBI ¥ COCTaBJICHHSI IIJIaHa
PYYHOTO TECTHPOBAHUSA
paspabarbiBaeMoro
MIPOrpaMMHOT0 TIPOAYKTa

BIIQJICET HABBIKAMU IIPUMEHEHHUS
IIPOTrPaMMHBIX CPEJICTB
CHUCTEMHOT0, PUKJIATHOTO U
CIIELMAJIbHOTO HA3HAYCHMUS,
MHCTPYMEHTAIIbHBIX CPENCTB,
SI3BIKOB U CUCTEM
IIPOTrPaMMUPOBAHUS  TIPU

c(hopMHpOBaBIIEECs] CUCTEMATHYECKOE
BJI4JICHUE HaBbIKAMU IIPUMEHEHU
IIPOTPaMMHBIX CPEJICTB CUCTEMHOTO,
MIPUKJIATHOIO U CIIEHUATIBHOTO
HAa3HAYEHHUs], UHCTPYMEHTAJIbHBIX
CPEJCTB, S3bIKOB U CUCTEM
IIPOrPaMMUPOBAHKS TP BBIITOJIHEHUH

JI3 (JI31-
JI317);

1035
(3amanme 1-10)




BBITIOJTHCHUH JIA0OPATOPHBIX U 71a00PaTOPHBIX U MPAKTHKO-
MPaKTUKO-OPUECHTUPOBAHHBIX OPHECHTHPOBAHHBIX 33 aHUI
3aJaHuN

O —onpoc, JI3 — nabopatopusie 3ananus, [103D - mpakTUKO-OpUEHTUPOBAHHBIC 3aJaHUS K dK3aMeHy, D —
B0NPOCHL K IK3AMEHY .

1.2 lIkansl OLlEHUBAHHUA:

Tekymuii KOHTPOJb YCIEBAEMOCTH W MPOMEXKYTOUHAS aTTeCTAallUs OCYIIECTBISIETCS B paMKax
HaKOIHUTEJIbHON OAJITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM 1IKae.

- 84-100 6a10B (OLIEHKA «OTIUYHOY);

- 67-83 6amIoB (OIEHKa «XOPOIIIO»);

- 50-66 6annoB (OIIEHKA YAOBIECTBOPUTENIHHO);

- 0-49 6aoB (OlIEHKA HEYIOBJIECTBOPUTEIIBHO).

2 TumnoBble KOHTPOJbHBbIE 3a/IaHUSl WJIM HMHbIE MAaTepUAIbl, HEOOXOAMMBIE /Jisi OLEHKH 3HAHMI,
YMEHH, HABBIKOB M (WJH) ONBITA JeSITeJbHOCTH, XAPAKTEPH3YIOIIHMX 3Tanbl (OPMHUPOBAHUS
KOMIIETEHI[UIi B MpoIecce 0CBOEHNs 00pa30BaTeIbHOIi MPOrpaMMbl

BOHpOCLI K 3K3aMEHY

1.OcnoBst MPI

2. 3anyck MPI nporpamm

3. 'pynmbl KOMMYHHKATOPOB M IPOLIECCOB.

4. CooOmienus MPI.

5. KomMyHMKaTOpBI.

6. biokupyroiiee noseaeHue

7. HeGnokupyromee noeenenne. HeGnokupyroire BEI30BBI

8. CriocoObl KOMMYHUKALIUH.

9. CuHXpOHHAas1 KOMMYHHKAIIHS.

10. KoMmmyHUKaIusi 10 TOTOBHOCTH.

11. BydepuzoBanHass KOMMYHHKAIIHS.

12. CranapTr30BaHHass KOMMYHUKAIHSL.

13. OcHoBHBIE (DYHKIINU KOJUIEKTUBHOW KOMMYHHKAITHH.

14. Onepanus mupoxoit paccsuiku (broadcast).

15. Oneparust coopa (gather).

16. Onepanus rinodansHoro npuseneHus (global reduction.

17. Iamenenue ko/1a nmapamuiebHON TPOrpaMMBbL.

18. Becnonb3oBanue ¢pynkuuu MPI_ Scatterv.

19. Ucnionp3oBanne pynkiuu MPI_ Scatter.

20. Ucnons3oBanue ¢pynkuuun MPI_Gatherv.

21. OcHOBHBIE (YYHKIIMH, HEOOXOIUMBIE JUTsI CO3AaHUS TPYII U KOMMYHHKATOPOB.

22. OcHOBHBbIE (DYHKIIMH, HEOOXOIUMBIE JUIS TOTyYeHHUs HHPOPMALUU O KOMMYHHKATOpax.
23. OCHOBHBIE TUITBI TaHHBIX MPI.

24. TIpon3BOAHbBIE THUIIBI TaHHBIX.

25. O0mrue TUTIBI TaHHBIX ¥ KapThl TUIIOB. J{Mana3oH THITA JaHHBIX.

26. OOmast cxemMa M MeTOJUKa pa3pabOTKH MapaieNbHBIX anroputmoB. [lpunnun «Paznensii-u-
BJIACTBYI». BUABI JIEKOMIO3HMIMU 3aJadd: MO JAHHBIM, MO KOXY, MO BBITOJHEHHIO, KOMOMHUPOBAHHEIE.
[Tpumeps! pa3IMYHBIX JEKOMITO3ULIHHA.

27, CopTupoBKa, BBIIYKJIbIE OOOJOYKH, MAaTpUYHbIE OMNEpaluu: MPUMEPHl  JEKOMIIO3UIINH
PEKYPCUBHOTO BUJA.

28. MatpuuHble onepauuu: NpUMEpP JAEKOMIIO3ULMU MO JAHHBIM, OJHO-, JIByX- U TpPEXMEpPHOE
pa3bueHus.

29. OOm1ast cxemMa M METOIMKA pa3pabOTKH MapajuIeIbHBIX allTOPUTMOB.

30. O1eHKa TPyI0EMKOCTH OIepalii nepeaayy JaHHbIX Ui KIacTepHbIX cucteM. Moens XOKHH.
31. bazoBbie cpencTBa mapauienbHOTO MPOrPAaMMHPOBAHUS CUCTEM C oOmiel mamsaTero. CTraHmapT

OpenMP. O6mme cBenenusi. Ctpykrypa cranaapta OpenMP. Jloctounctsa Texnonoruu OpenMP.




32. Mopnens napamienusma OpenMP. Mogens namstu OpenMP. upexktussl OpenMP. Tumsl
aupekTuB. Popmar 3anucu JUPEeKTUB.

33. OpenMP. Omnpenenenne mnapauienbHOM oOmacTu. PacmpeneneHne BBIYMCICHUN MEXIY
NOTOKaMH. JIUpeKTUBBl CHHXpOHM3aUMU. JIMPEKTHBBI yNpaBIE€HUS OOJACTBIO BHIMMOCTH JAHHBIX.
CoBMECTUMOCTb AUPEKTUB U UX [1APAMETPOB.

34. bubmuorexka ¢dynkmuit OpenMP. ®OyHknum 1  KOHTpOJs/3ampoca MapaMeTpoB  CPEIbl
ucnonHeHusi. OyHKIUU CHHXpOHU3aNUU. [lepeMeHHbIe Cpeibl HCIIOTHECHUS.

35. CpaBuaenne TtexHonoruii MPI u OpenMP. TI'mbpumneiii (MPI+OpenMP) noaxon mms SMP-
KJIaCcTepoB. IHCTpyMEHTaIbHBIC CPECTBA PAa3padOTKH U OTIAIKA MHOTOIMOTOYHBIX MPUITOKCHHM.

36. [TpuHIMTIBI pacniapajuIeTuBaHusE COPTHPOBKH. OCHOBHEBIC NIOCJIeIOBATEIIbHBIC AIITOPUTMBI
COPTUPOBKH JaHHBIX. MacmTaOupoBaHre napauieIbHbIX BEIYUCICHUH.

37. [MapannensHubie MeTOBI copTHPOBKU. [ly3bippKOBast coprupoBka. Copruposka lllemna. beictpas
coptupoBka. OOOOIICHHBIIN aTOPUTM.

38. MHOromoTo4YHoe MPOrpaMMHpPOBaHHE C HCIOJIb30BaHMeM kiaccoB MS  Visual Cod.

Mmuoronorounass o0pabotka. Meroasl u cBoiictBa kiacca Thread. ®onoBeie moroku. Kiacce
BackGroundWorker.

39. Mmuoro3agauHocth Ha ocHoBe kimacca Task. ®abpuka 3amad. OOOOIICHHBIE KIAcChl 3a1ad H
¢dhabpuku 3amau Task TResult, TaskFactory TResult, MeToap! 1 cBOICTBa KJIacCOB.

40. [Mapamnenmusm  3amau. [lapamenmsm  ngamsbix. Kiacc  Parallel; meromsr  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

41. [TapannenbHbie YUCICHHBIC METOIBI. Y MHOKEHHE MaTpUllbl Ha BeKTop. [Ipom3Bexenue marpui
(anroputMm IllTpaccena).

42. [MapannenpHas peanu3amysi BOJHOBOTO aITOpPUTMAa MOWCKAa KpaTdaiiiero mytd B rpade s
Clly4asi HeOpUEHTUPOBAHHOTO MJIaHAPHOTO Tpada.

43. [MapannensHas peanuzanus ObicTporo npeodpazoBanust ypoe.

44, BricokoypoBHEBEIE Cpe/ICTBA TPOrPaMMHUPOBAHUS MHOTOIIPOLIECCOPHBIX cucTteM. DVM-cucrema.
OOurre cBeeHus, LI CO3/IaHus, IPHHIIUIIBI TOCTPOCHUSI.

45. Monens mapanienusmMa, MOAETb BBIMOTHEHHUST U MOJIEINb IporpaMMmupoBanust DVM.

46. SI3biku nporpammupoBanus DVM. Tupextusel DVM (Ha npumepe si3pika C-DVM).

47. Bricokonpon3BoauTenbHbIE BBIYUCICHUS C MpUMEHeHHeM rpaduyeckux mporeccopoB (GPU).
Apxurekrypa coBpemeHHbIXx GPU.

48. Texnonorus NVidia CUDA. Mogenu u mabiaoHbl MPOrpaMMHPOBAHUS C HCIOJIb30BaHUEM
texunosnoruu CUDA. Mogens mamsitu CUDA. Tumnsl namsartu.

49. BBenenne B BeUMCIEHUs o0mero HasHadeHus ¢ ucnonb3oBaHueM GPU. OcHoBHbIe
apxutektypHsle otauuust GPU ot CPU.

50. Ontummzanuss CUDA-npunoxenuit. Mogens ucnonnennss CUDA.  Kommusauus CUDA-
MIPUIIOKEHUHN.

HpaKTI/IKO-OpI/leHTI/IPOBaHHbIe 3alaHusl K IK3aMEHY

3amanne 1 [locraHoBKa 3aja4m pacrapauIeIMBaHUs CYNIECTBYIOIINX CEPHATBHBIX anropuTMoB. [Ipmmep
CYMMHpOBaHUs MaccuBa. Peanmu3anus napauienbHbIX alTOPUTMOB € UCIIOJIb30BAaHUEM MTPOIIECCOB.

3amanne 2 Pacuer oTHOCHTENEHON APPEKTUBHOCTH CITIOCOOOB KOMMYHHUKAIINH.

3aganne 3 OCHOBHBIE (DYHKIMUM KOJJICKTUBHOH KOMMYHUKAI[MHM: ONEpalMsIMU IIUPOKOW pPacCBHUIKH
(broadcast), cbOopa (gather) um rmobanbHoro mnpuBenenust (global reduction). Pacuer mnapamiensHOTrO
BOJIHOBOTO ypaBHeHUs. [IpencraBineHne pe3ynbTaToB pacyera.

3amanne 4 IlporpamMa BeramciaeHus uncina 7. Onepanuy mepenadd JTaHHBIX MEXIY JBYMs MPOIECCaMHU.
KonnexTuBHbBIE onieparyy nepeaayu TaHHbBIX.

3amanue 5 YmpamieHue Tpynnamu MpOLEcCOB U KOMMYHUKaTopamMHu. MOJIENbHBIM NMpUMEp: YMHOKEHHE
MaTpHIIBI Ha BEKTOP.

3ananue 6 OreHka TpyA0EeMKOCTH OIepaluii nepeaun JaHHbIX JUIS KJIACTEPHBIX CHCTEM.

3ananue / PerieHue cucteMbl JIMHEHHBIX anredpandeckux ypaBHeHuit Ax=f metogom ["aycca.

3amanue 8 PerieHue cucTeMbl IMHEHHBIX ajdredpanyeckux ypaBHeHU Ax=f MeTo/10M mpocToil urepanuu.
3ananue 9 Copruporka Illemra.

3ananue 10 Ily3pippKoBasi COPTUPOBKA.



Kpurepun oneHuBanus:

- 84-100 6amoB (OIEHKA «OTIUYHO») - MU3JIOKCHHBIM Marepuan (aKTUYECKH BEPEH, HATUYHE TITyOOKHX
MCYEPNBIBAIONINX 3HAHWA B 00BEME TPONAEHHOW NPOTpaMMBbl JIUCHUIUIMHBI B COOTBETCTBHH C
MOCTABJICHHBIMHU MTPOTPAMMO# Kypca LEIsIMH U 3aJ1a9aMi 00y4YCHHS; PaBIIIbHBIC, YBEPEHHBIC JICHCTBUS 110
MPUMEHECHHIO TIOJyYEHHBIX 3HAHWN Ha MPAKTHKE, TPAMOTHOE M JIOTHYECKU CTPOMHOE M3JI0KEHUE MaTepuaia
P OTBETE, YCBOSHHE OCHOBHOW M 3HAKOMCTBO C JIOTIOJIHUTEIILHOU JINTEPATYPOH;

- 67-83 OamnoB (OIEHKA «XOPOIIO») - HAIMYUE TBEPIBIX W JOCTATOYHO TOJHBIX 3HAaHWW B OOBEME
MPOMICHHON MPOrpaMMbl JUCHIUIUIMHBI B COOTBETCTBUU C LEISIMH OOydYEHHsI, IPABUIIbHBIC IEHCTBHS IO
MPUMECHECHHIO 3HAHUI Ha MPAKTUKE, YSTKOE U3JI0KCHUE MaTepHala, T0MyCKAIOTCs OT/EIbHbBIC JIOTHUECKUE U
CTHJIUCTUYECKHE IOTPEITHOCTH, OOYYAIOIIUICS YCBOMJI OCHOBHYIO IJIUTEPATypy, PEKOMEH/IOBAaHHYIO B
pabodeii mporpaMMe JUCIUTLIAHBI,

- 50-66 6ayToB (OIIEHKA yIOBIECTBOPUTEIIBHO) - HAIMYHUE TBEPABIX 3HAHUH B 00bEME MPOMICHHOTO Kypca B
COOTBETCTBHHM C IICNIIMH OOYYCHHUs, W3JI0)KEHHE OTBETOB C OTACIbHBIMH OIIMOKAMHU, YBEPEHHO
UCITIPABJIICHHBIMH TOCJIC JIOMOJHHUTEIBFHBIX BOMPOCOB; MPABHIBHBIC B IIEIOM JICHCTBHS IO NPHUMEHEHHUIO
3HaHUH Ha MPAKTHUKE;

- 0-49 GamnoB (OlEHKA HEYTOBIECTBOPUTEIBHO) - OTBETHI HE CBSI3aHBI C BOINPOCAMH, HAJIMYHE TPYOBIX
OmuOOK B OTBETE, HEMOHMMAHWE CYIIHOCTH H3JIaraeMoro BOMPOCA, HEYMEHHE MPHMEHSTHh 3HAHUS Ha
MPaKTHUKE, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JIOTIOJHUTEIIbHBIC U HABOJSIINE BOTIPOCHI.

JlaGopaTtopHble 3a1aHusl
1.TemaTuka J1a0opaTopHbIX padoT 1O pa3jeaaM U TeMaM
Pa3nen 1 «BBenenne B napaJuieibHble BHIYHCIEHUS.
Tema 1.1 "OcHoBBI NapaieIbHBIX BhIYMCICHHI"
Jlaboparopuoe 3aganue 1 3amyck MPI nporpamm. Komnmnsiuus. Hactpoiiku nmis cOopku u cyera. 3ammyck B
nakere. [llects 6a30BbIX Bb130BOB. CooOuienuss MPIL. KommyHukarops!.
Tema 1.2 "O0630p napa/ieIbHbIX BBIYHCIUTEIbHBIX CUCTEM H UX KJIaccupurkanus'
JlaboparopHoe 3aganne 2 YnpakHeHHE Ha TYNHK. PacmapaiennBanue MeTo/1a HAMMEHBIIINX KBaJPaTOB.
Tema 1.3 "Cnoco0b1 Oprann3anum napajujielbHOH 00padoTKH JaHHBIX"
JlabopatopHoe 3amanue 3 Pacuer oTHOCHTENBbHOW >(PPEKTHBHOCTH CIIOCOOOB KOMMYHUKaluu. BnmsHue
3aMeHbI OJIOKHPYIOIIETO MOJTY4YeHUs Ha HEOIOKUPYIOIee MOIy4eHHe HA CHHXPOHU3AIUMOHHYIO HAKIIAAKY.
Tema 1.4 "BbrunciaurenbHble KiacTepbl"
JlaGopatopHoe 3ananue 4 OcHOBHblE (DYHKIMHM KOJUICKTUBHOM KOMMYHMKALIMU: OHEPALMSAMM LIMPOKOMH
pacceuiku  (broadcast), cOopa (gather) u rmoGansHOro mnpuBenenust (global reduction). Pacuer
NIapaJUIEIEHOTO BOJHOBOI'O YPaBHEHUS.

Pa3nea 2 «Ilapamnenbnbie aaroputmsel. Ctangapt MPD».

Tema 2.1 "Peanu3anus napajuieJIbHbIX aJ1rOPUTMOB"

JlaGopatopHoe 3ananue 5 [lapannensHble aITOPUTMBI HIUKIMYECKOTO CIBUTA HA CUCTEME C pacipeeeHHON
MaMATBIO CO CTPYKTYpPOM CETH CBfA3€l MeXIy MpoleccaMu - “KOJbLO’, B KOTOPBIX Ka)Jabli Mpolecc
MHUIMHAPYET PACcCBUIKY CBOETO COOOIIEHUS OJHOBPEMEHHO B KaKOM-THOO BBIOPAaHHOM HAIPaBICHHUU IO
koib1y (B MPI):

- C aCHHXPOHHOM OJIOKMpPOBaHHOI nepeadeit, OJIOKUPOBAHHBIM IIPHEMOM.

- C aCHHXPOHHOM HEOJOKHPOBAaHHOW Nepenaveil, HeOJIOKUPOBAHHBIM PUEMOM.

- C CHHXPOHHOI1 nepeauel, OJI0KHPOBAaHHBIM IPHEMOM.

Tema 2.2 "MoaeanpoBanue napajijiejbHbIX nporpamm. Peanuzaunus napanjeansmMa pasjinyHoOro
Buaa'"

Jlaboparopnoe 3amanue 6 IlapamienbHple anrOPUTMBI KOHBEHEPHOW Tepeaadd JaHHBIX Ha CUCTEME C
pacripeielIeHHON NaMsThIO CO CTPYKTYPOH CEeTH CBsI3ei Mex 1y mpolieccamu - “nuneiika” (8 MPI).

Tema 2.3 "Metoabl nepenauu gannbix. Crangapt MPI"

JlaGopatopHoe 3amanue 7 IlapannenpHbli @JIrOPUTM  CKAISAPHOTO MPOM3BEAECHUS BEKTOPOB C
ucrnosib3oBaHueM peaynupoBanHbeix onepanuii (MPI Reduce(...), MPI Allreduce(...)). IlapannenpHbiii
QITOPUTM  CKAJISIPHOIO TPOM3BEACHMSI BEKTOPOB C MCIOJIb30BAHUEM IApHBIX B3aWMOJAEHCTBUMI
(MPI_Send(...), MPI Recv(...)). CpaBHUTb BpeMsl BBIIIOJHEHUS anroputMoB (B MPI).

Tema 2.4 "IIporokos u 6udanorexkun MPI"



JlaGopatopHoe 3amanue & IlapamnenbHblii  aNrOpUTM CYMMHPOBAaHHS DJIEMEHTOB BEKTOPOB C
HCIIONb30BaHueM peaynupoBanHbix oneparuii (MPI Reduce(...), MPI Allreduce(...)) (B MPI).

Pa3nen 3 «Ilapanieabnblie anropurmbl. Ctangapt OpenMP».

Tema 3.1 "MeTtoauka pa3padoTKu napajjiejJbHbIX AJITOPUTMOB'"

Jlaboparopuoe 3amanue 9 BBINONHUTH BBHIYUCIUTENBHBIM AKCHEPUMEHT ISl OLEHKH 3(PGPEKTUBHOCTH
napajieNIbHBIX BBIYHCICHUN (00paboTKa JABYMEPHOTO MAacCHBa: IMEPECTAHOBKH 3JIEMEHTOB, YMHOXKEHHE
MaTpHUIl U BEKTOPOB) C paclapajiieIMBaHuEM BbIUHUCICHHH ¢ momolsio TexHonoruun OpenMP. Bapeupoats
pa3mep maccua ot 10 1o 10000, uncno norokos — 1,2,4,8.

Tema 3.2 ""ba3oBble cpeacTBa NapajlieJIbHOr0 NPOrpaMMHUPOBAHUS BbIYMCIUTEIbHBIX KJIacTepoB"
Jlabopatopnoe 3amanue 10 BBHIMONMHWTH BBIYMCIUTENBHBIA SKCIEPUMEHT JUIS OLEHKH 3((HEKTHBHOCTH
MapajuleNIbHBIX BBIYUCICHUHN (QITOPUTMBI COPTHUPOBKU) C pacnapajuieIMBaHUEM BBIYHUCICHHUI C MOMOIIBIO
texHonoruun OpenMP. Baprsuposars pazmep maccusa ot 10 go 10000, gucno morokos — 1,2,4,8.

Tema 3.3 "ba3oBble cpeacTBa NMapajieIbHOI0 NPOrPAMMHMPOBAHUA CHCTEM € 00IIeH NaAMSATHIO.
Crangapt OpenMP"

Jlaboparopuoe 3amanue 11 BpINMOMHUTHL BBIYMCIUTENBHBIM SKCIEPUMEHT A OLEHKH 3((HEKTUBHOCTH
napauIebHBIX BBIYUCICHUH (PEIICHUE CHCTEMBI JIMHEHHBIX allreOpanuecKux ypaBHEHH MeTonoM [aycca)
C pacnapajuIeIMBaHUEM BBIYMCIECHUH C IOMOIIBI TEXHOJIOIMH MHOTOIIOTOYHOCTH Ha OCHOBE Ki1accoB .NET
(Thread, Task, Parallel). BapeupoBats pazmep cetku ot 100 1o 10000 Touek, yucno nmoroxos — 1,2,4,8.
Tema 3.4 "I'mOpuaHasi Moaes b NAPAJJIEJILHOTO IPOrPaAMMUPOBAHUS"

Jlabopatoproe 3amanme 12 [lapamnenpHble QITOPUTMBI CKAJISIPHOTO TIPOM3BENEHHUS BEKTOPOB: C
UCIOJIb30BaHUEM penylHpoBaHHON omepanuu (reduction(...)); ¢ MCHONB30BaHHWEM IUPEKTHB critical{...}
MM atomic.

Pa3nes 4 «AuropurMsbl pacnapaJjiieJuBanus copTupoBku. [lapajenbHble YncIeHHbIE METOABD).
Tema 4.1 "lIpyHuMnbI pacnapajiieJJMBaHUs COPTUPOBKH"

Jlaboparoproe 3amanme 13 Marpuma M1 pacnpeneneHa 1mo mporeccaM TOpU30HTATBHBIMU JICHTOYHBIMH
rojiocamu, Matpuna M2 pacnpezesieHa BEpTUKaJIbHBIMU JICHTOUHBIMHU [TOJIOCAMH.

Matpuubst M1 u M2 o6e pactipeniesieHsl 1o npoueccam ropu30HTaIbHBIMU JIEHTOYHBIMU MTOJIOCAMH.

Tema 4.2 "MHOronoTo4Hoe NnporpaMMMpoBaHHe ¢ UCII0Jb30BaHueM kJiaccoB Visual Cod"
Jlabopatopuoe 3amanue 14 IlapannenbHblid anrOpUTM YMHOXKEHUS MaTpuimbl M Ha BekTop V C
UCIOJb30BAaHUEM JUPEKTUBBl pacnapajieldBaHUs MapaMeTpUUYEeCKUX LHUKIOB #pragma omp for.
[TapanienpHbIl aNropuT™M YMHOXKEHUS MaTpHilbl M Ha BEKTOp V € HCIOIb30BAaHUEM “PYHYHOrO” 3aJaHUS
pabot (pacmapayuienuBaHus LMKIOB). [lapannenbHbli anropuTM yMHOXKEHHS MaTpUIbl Ha MaTpULy C
HCIOJIb30BaHUEM JUPEKTUBBI pacnapauieIuBaHus NapaMeTpUUecKuX IUKIOB #pragma omp for. CpaBHUTH
MoKa3aTean YCKOpEeHUS U A(PQPEKTUBHOCTH TNPUBEAECHHBIX QJITOPUTMOB, a TaK JK€ CPaBHUThb HX C
AQHAJIOTUYHBIMU TIOKA3aTEIsIMU ATHX JK€ AJITOPUTMOB pEaTM30BaHHBIX Ha CHCTEMax C paclpeiereHHON
MaMSATBIO.

Tema 4.3 "[lapansejbHble YUCIEHHbIE METOABI"

JlaGopatopHoe 3ananue 15 PemieHne cucteMsl JMHEHHBIX airedpanueckux ypaBHeHUH Ax = f meromom
MIPOCTON UTEpaLUH.

Paszpen S «BpIcOKONPOU3BOAMTEIbHBIE BIYHCICHUD).

Tema 5.1 "BbicokoypoBHeBbIe CpeCTBa NPOrpaMMHPOBAHUSI MHOIONPOLECCOPHBIX cucteM. DVM-
cucrema'

JlabopaTtopHoe 3amanue 16 PemeHune cucteMsl JTHHEHHBIX aireOpanueckux ypaBHeHHH AXx = f meromom
I'aycca.

Tema 5.2 "BbIcOKONPOM3BOAUTEIbHbIC BBHIYHUCICHHS C NPHUMEHEHHMEM rpaduyecKux NpPOLECCOpOB
(GPU). Texnoaorust NVidia CUDA"

Jlaboparopnoe 3amanme 17 IlapamenpHble anTOpPUTMBI CTposTCa onHOBpemMeHHO B MPI m OpenMP.
[TapannenpHble BBIUMCIEHHUS BHYTPU Y3Jla BBIUMCIMTEIBHOTO KiacTepa ocyuecTBistorcs B OpenMP, a
B3aUMOJICMCTBUS MPOLIECCOB, PACIOJIOKEHHBIX B Pa3HbIX y3lax, ocymecTBisiorcss B MPI: IlapannensHble
QITOPUTMBI ~ BBIYUCIEHHS ~ ONpejAeleHHOro uHTerpaga y=f(x)dx ¢ UCHONb30BaHUEM  MeToja
MpsIMOYTONBHUKOB (Tpamenuit) amns f (x)= sin(x), f (x)=x"2, f (x)=e"x

Kpurepun onenuBanus:



MakcuMajibHOe KOJIHYeCTBO 0a/L10B: 85 0aJ1/10B.

Kaxxsioe 3a1aHie olleHUBaeTCI MakCUMyM 5 OalioB.

5 0. — 3a7aHME BBITIOIHEHO BEPHO;

4 0. — IpH BBITIOJIHEHUH 3a/IaHUS OBLIU JIOMYIIICHBI HETOYHOCTH, HE BIUSIONIUE HA PE3YJIbTaT;
3 6. — pu BBINOJIHEHUH 331aHUs OBUIN JIOMYIEHBI OITHOKH;

2-1 6. — Ipu BBIMTOJIHEHUY 33J]aHUS ObUIHA JOMYIIEHBI CYIIIECTBEHHBIE OMTUOKH.

0 6. — 3aaHue HE BBIITOJHEHO.

BOHpOCLI AJIA oIpoca

1.OcnoBst MPI

2. 3anyck MPI nporpamm

3. 'pynmbl KOMMYHHUKATOPOB U TIPOIECCOB.

4., CooOuienuss MPI.

5. KomMyHMKaTOpHI.

6. briokupyroiee noseaeHne

7. HeGnokupyromee nosenenne. HeGnokupyrorire BEI30BBI

8. CrtocoObl KOMMYHHUKAIIHH.

9. CuHXpOHHAss KOMMYHHKAITHS.

10. KoMmmyHHKaIus 10 TOTOBHOCTH.

11. BydepuzoBanHas KOMMYHHKAIIHS.

12. CrannapTu3oBaHHass KOMMYHHKAITHSI.

13. OcHoBHBIC (hYHKITNN KOJJICKTUBHON KOMMYHHKAITUH.

14. Onepanus mupokoit pacceuiku (broadcast).

15. Onepanmst cOopa (gather).

16. Onepanus rinobansHoro npuseneHus (global reduction.

17. Iamenenue ko/ia napamuiebHON IPOrpaMMBbL.

18. Becnonb3oBanue ¢pynkuuu MPI Scatterv.

19. Ucnionp3oBanne pynkuuu MPI_ Scatter.

20. Ucnonb3oBanue pynkuuun MPI Gatherv.

21. OcHOBHBIC (PyHKIIMH, HEOOXOUMBIC ISl CO3IaHUS TPYII H KOMMYHHKATOPOB.

22. OcHOBHBIE (DYHKIIMH, HEOOXOIUMBIE JUIsl ITOJTy4eHHs HH(OpMAIIMKA O KOMMYHHKATOPaX.
23. OCHOBHBIE TUITBI TaHHBIX MPI.

24. TIpon3BOAHbBIE THUIIBI TaHHBIX.

25. O0mrue TUIBI TaHHBIX ¥ KapThl TUIIOB. J{Mana3oH THITA JaHHBIX.

26. OOmias cxema W METOAUKa Pa3padOTKU MapaieNnbHbIX anroputMoB. [lpunnun «Pazpensii-u-
BIIACTBYW». BUIBI TEKOMITO3WUIUHN 33Ja4d: 10 JAHHBIM, 110 KOJY, MO BBIIOJHCHHUIO, KOMOWHUPOBAHHEIC.
[Tpumepsl pa3aYHbBIX JEKOMITO3HUIIUHA.

27. CopTupoBKa, BBITYKJIBIE OOOJIOYKH, MATPUYHBIE ONEpaIfH: TMPUMEPHl  JEKOMITO3UIIHA
PEKYPCUBHOTI'O BHJIA.

28. MarpuuHbie omepanuu: MpUMeEp JACKOMIIO3HWIMK M0 JTaHHBIM, OJHO-, JBYX- H TPEXMEPHOE
pa3bueHus.

29. OOm1ast cxemMa M METOIMKA pa3pabOTKH MapauIebHBIX alTOPUTMOB.

30. O1eHKa TpyI0€MKOCTH ONepaliii nepeaayu JaHHbIX Ul KJIacTepHbIX cucteM. Mojens XOKHH.
31. ba3zoBble cpencTBa mapamienbHOrO MPOrpaMMHpPOBAHUS cucTeM ¢ ob0med maMarbio. CtaHmapT
OpenMP. O6mue cBenenus. Crpykrypa cranaapra OpenMP. locrounctsa Texnonorun OpenMP.

32. Mogens mapamrenmm3ma OpenMP. Mopens namsatu OpenMP. [TupexktuBer OpenMP. Tursr
nupekTuB. dopmar 3arnucu JTUPEeKTUB.

33. OpenMP. Onpenenenne TapauiedbHOW oOmacTu. PacmpesneneHue BBIYUCICHUH MEXITY

NOTOKaMH. JIUpEeKTUBBI CHHXpOHM3AaUMU. JIMPEKTHBBI yIpaBieHUS O0O0JACThIO BHJIMMOCTH JAHHBIX.
CoBMECTUMOCTh TUPEKTHUB U UX ITapaMETPOB.

34. bubmuoreka @ynkuuit OpenMP. @OyHKuMu A8 KOHTpOJs/3ampoca MapamMeTpoB  Cpelibl
ucrnoiHenus. DyHKIUN CUHXpoHMU3anuu. [lepeMeHHbIe cpeibl HCIIOTHEHMUS.
35. CpaBuenue texHonoruii MPI u OpenMP. I'mOpuansiit (MPI+OpenMP) noaxox st SMP-

KJIaCTCPOB. I/IHCTPYMGHTEU'ILHLIC cpeacTBa pa3pa60TI<H " OTJIAAKHK MHOI'OIIOTOYHBIX HpHJ’IO)KCHHfI.



36. [IpuHIMIBI pacniapajuleIuBaHus COPTUPOBKU.OCHOBHbBIE [OCJIEI0BATEIbHBIE AJITOPUTMBI
COPTUPOBKM JaHHBIX. MaciuTabupoBaHue NapauleNbHbIX BBIYMCICHUH.

37. [TapannensHbie MeToabl copTupoBkH. Ily3bippkoBas coptupoBka. Coptuposka lllemna. beicTpas
coptupoBka. OG0OIIEHHBII AJITOPUTM.
38. MHoOromnoTouHoe NporpaMMHUpOBaHHE C HCHOJIb30BaHWMeM kiaccoB MS  Visual Cod.

MHuoromnorounass oOpaboTrka. Meroasl u cBoicTtBa kiacca Thread. donoBeie moToku. Kiacce
BackGroundWorker.

39. MHoro3agadHocTh Ha ocHoBe kiacca Task. ®abpuka 3amay. OOOOIIECHHBIE KiIacChl 3a7ad H
¢dabpuku 3amay Task TResult, TaskFactory TResult, MeTop1 1 CBOICTBA KIIACCOB.

40. [Tapamnenusm  3amau. [lapamnenmusm  mannbix. Kmace Parallel; meromsr  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

41. [TapanienpHble YMCIEHHBIE METO/IBI. Y MHOKEHHE MaTpullbl Ha BekTop. [IpomsBenenue martpuil
(anroputMm IlTpaccena).

42. [MapannenpHas peanusaiysi BOJIHOBOTO ajroputMa IOMCKa Kparyaiiiiero myTd B rpade s
ClIydasi HOpUEHTUPOBAHHOTO TIaHAPHOTO Tpada.

43. [TapannensHas peanu3anus ObicTporo npeodpaszoBanus Oypbe.

44, BrIcOKOYypOBHEBBIE CpECTBA IPOIPAMMHUPOBAHUS MHOTOIIPOLIECCOPHBIX cucteM. DVM-cucrema.
OO61ue cBeeHus, EeNU CO3AaHMs, IPUHIIUITBI TOCTPOCHHUSI.

45. Mopeins napasienusma, MOJENb BBIIIOJHEHNUs W MOJEIb ITporpammupoBanus DVM.

46. SI3piku nporpamMmupoBanusi DVM. Tupektusl DVM (Ha npumepe si3pika C-DVM).

47. Bricokonpon3BoIUTEIbHBIE BBIYUCIICHUS C TpPUMEHEHHeM Trpaduyeckux mporeccopoB (GPU).
Apxutektypa coBpeMeHHbIx GPU.

48. Texnomorus NVidia CUDA. Mopaenu u mabiIoHBI TPOrpaMMHUPOBAHUS C HCIIOJIB30BAHHEM
TexHosoruu CUDA. Mognens mamsatu CUDA. Tume! maMsTH.

49. BBenenue B BeumMcieHus oOmero HazHadeHuss ¢ ucnosb3oBaHueM GPU. OcHoBHble
apxutektypHsle oranuns GPU ot CPU.

50. Ontummsanus CUDA-npunoxenuit. Mogens ucnonnennss CUDA.  Kommumsmmss CUDA-
MPUIIOKEHUM.

Kpurepun oueHuBaHmsi:

MaxkcumaJjibHO€e KOJUYeCTBO 0aJ10B: 15 0aJ/I0B.

Bo Bpemst onpoca o0yuyaemMoMy 3aar0TCsl 5 BOMPOCOB.

3a oIMH OTBET 00Y4aeMbIif MOTy4aeT:

3 6. — 3a IpaBUIBHBIN OTBET;

2 6. — npu oTBETE OBUIN JAOMYIICHBl HETOYHOCTHU, HE BIUSIOIINE HA PE3YNIbTAaT;
1 6. — mpu oTBeTe OBUIN TOMYIIEHBI OIIUOKH;

0 0. — HEe OTBETUJI Ha BOTIPOC.

3 MeToanueckne MaTepuaJibl, onpeae/sionye npoueiypbl OeHUBAHUA 3HAHUI, YMEHH i, HABBIKOB 1
(M1H) ONBITA JEATEJIbHOCTH, XaPAKTEPU3YIOIIUX 3TAaNbl JOPMHUPOBAHUA KOMIIETECHIU I

[Tpouieypsl OlIEeHUBAaHMSI BKIIIOYAIOT B c€0s1 TEKYIUN KOHTPOIIb U MPOMEXKYTOUHYIO aTTECTAIIHIO.

Tekymuii KOHTPOJb  YCIEBAEMOCTH TIPOBOJUTCS C  HCIOJB30BAHHEM  OIICHOYHBIX  CPEJICTB,
MPEJICTABICHHBIX B M. 2 IaHHOTO MPUJIOKEHUS. Pe3ynbTaThl TEKYIIEro KOHTPOJS JOBOAATCS 10 CBEACHUS
CTYJIEHTOB JI0 IPOMEXKYTOYHOM aTTECTAIINH.

IIpomexyTouHas aTTecTanus IPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH TPOBOJUTCA MO PACHHUCAHUIO IK3aMEHAIMOHHOW CEeCCMUW B MHUCbMEHHOM Buue. KommdecTBo
BONIPOCOB B OK3aMEHAIIMOHHOM 3aJaHMM — 3. JBa TEOPETUYECKHX BOIMpPOCa U OJHO MPAKTUKO-
OpHUEHTHpPOBAaHHOE 3amaHue. [IpoBepka OTBETOB W OOBSIBICHUE PE3YJIHTATOB MPOU3BOIUTCA B JCHBb
sK3aMeHa. Pe3ynpTarhl aTTecTalliy 3aHOCATCA B BEAOMOCTh U 3a4€THYIO KHUXKKY CTyleHTa. CTyIeHThI, HE
MIPOIIEIITNE TPOMEKYTOUHYIO aTTECTAIIMIO TI0 TpaduKy CeCCHHU, JOJKHBI JIMKBUINPOBATh 33/I0JDKEHHOCTD B
YCTaHOBJICHHOM TOPSAKE.



IIpunoxenne 2
METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO ITNCHUTIJIMHBI

VY4eOHBIM IJITaHOM IIPEYCMOTPEHBI CIIEAYIOIINE BUIbI 3aHITUMN:

- JIeKLHH;

- 1abopaToOpHbIEC 3aHATHSI.

B Xxome /eKUMOHHBIX 3aHATHH pPAacCMaTPUBAOTCSI OCHOBHBIE TEOPETUYECKHUE BOIPOCHI, JIAIOTCS
PEKOMEHIALUU JIJIsl CAMOCTOATENBHOM paboThI ¥ OJATOTOBKE K JIA00PATOPHBIM 3aHSATHSIM.

B xozne nabopaTopHbIX 3aHATUN yriIyOJIsIFOTCS U 3aKPEIUIAIOTCS 3HAHUSI CTYJIEHTOB 110 Py PACCMOTPEHHBIX
Ha JICKIIUSAX BOIPOCOB, PAa3BUBAIOTCS HABBIKH MTPAKTUYECKON pabOTHI.

ITpu noaroToBKE K J1a0OPATOPHBIM 3aHATHIM KaX bl CTYJEHT JOJKEH:

— M3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYPY;

— U3Y4YUTh KOHCIIEKTHI JIEKIIUH;

— NOATOTOBUTH OTBETHI HA BCC BOIIPOCHI 110 H3y‘-IaeM0ﬁ TEMC.

B mponecce noaroToBkM K 1a00paTOPHBIM 3aHIATUAM CTYAECHTBl MOTYT BOCIIOJIb30BaThCsl KOHCYJbTALUSAMU
IpenojaBaTes.

Bomnpocsl, He paccMOTpeHHbIE Ha JIAOOPATOPHBIX 3aHATUAX, JOJDKHBI ObITh M3YyY€Hbl CTYIEHTAMHU B XOJ€
camocTosITeNIbHOM paboThl. KOHTpoab camocTosTeNbHON paboThl CTYIAEHTOB HaJ y4eOHOW MporpaMMoi
Kypca OCYIIECTBISICTCA B XOJ€ 3aHATUI METOJIOM ompoca. B Xome camMocTosTenbHOW pPabOThl KaXabli
CTYACHT 00s13aH NpoYruTaTh OCHOBHYIO MW II0 BO3MOXHOCTH JOIOJIHUTCIIBHYIO JIMTCPATypy 11O
U3yyaeMOM  TeMme,  JONOJHUTh  KOHCIEKThl ~ HEJOCTAIOIMM  MaTepuaioM,  BBIIUCKAMH U3
PECKOMCHAOBAHHBIX ITEPBONCTOYHUKOB. BI)IZIGJII/ITI) HCIIOHATHBIC TCPMUHBI, HaTH WX 3HAUYeHHE B
SHIMKIIONEUUECKUX CIOBapsX.

CTy,I[CHT AOJDKCH T'OTOBUTLHCA K MPCACTOALICMY ﬂa60paT0pH0My 3aHATHIO IIO BCEM, 0003HAaYECHHLIM B
paboueil mporpamMme JUCHMILIMHBI BOIPOCAM.

JUIsi TOATOTOBKM K 3aHATHAM, TEKYHIEMY KOHTPOJIIO M IPOMEKYTOYHOM aTTECTAllMM CTYJIEHTBl MOTYT
BOCII0JIb30BaThCsl AJIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Taxoke oOydaroniyecs MOTYT B3ATh Ha JIOM
HEOOXOAMMYIO JIUTepaTypy Ha aOOHEMEHTE YHHBEPCUTETCKOW OHMOIMOTEKH WM BOCIIOJIB30BATHCA
YUTAIbHBIMU 3aJIaMH.



