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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-1: cnocofeH uCHOJb30BaTh MeETOAbl M HHCTPYMEHTAJIbHbIE CPEACTBAa MCCIeJ0BAHMA 00beKTOB MNpodeccHoHAILHOMN
AeATeTbHOCTH, (POpMATH3ALMH NPeIMEeTHON 00JIACTH ¢ Y4eTOM OrpaHuYeHMit

IIK-3: cnocoden pa3padaTpiBaTh KOMIIOHEHTbI IPOrPaAaMMHBIX KOMILIEKCOB (B TOM 4mcie HHTepdeiichl, ApaiiBepa,
KOMIWJIATOPbI, 3arpy34dKH, COOPIIMKH, CHCTeMHbIe YTHJIMTBI) W 0a3 [JaHHBIX € MHCHOJIb30BAHHEM COBPEMEHHBIX
HHCTPYMEHTAJIBHBIX CPEICTB M TEXHOJIOTHii IPOrPaMMHUPOBAHUS

B pe3yabTate ocBOeHMS AMCHUIIMHBI 00y4Yaloluiics J0JKeH:

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

Pasnen 1. Beegenue B napaiesbHble BbIYMCICHUA

Ne HaunmenoBanue Temsl / Bua 3ansitus Cemecrp Yacos Komneren- Jlutepatypa
/ Kypce 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 6 2 | IIK-1, IIK-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 6 4 | 1K1 TIK3 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,
13 Telvv[a 1.1 "BBenenue B mapansienbHble BHIYUCICHUS " 6 4 MK-1, TTK-3 JI1.4,J12.1, J12.2,
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 6 2 | IIK-1, IIK-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,




THIIEpKYO,  JIepeBbs,  KOMMYTHpYIOOIMH  rpad.  ApXHTEKTypa
CYNEPKOMIBIOTEPOB.  TpaHCIBIOTEPHBIE  CETEBBIC  APXHUTEKTYPHI.
PacnpenenenHbie cUCTeMBI: KIacTepl H CeTH (AMHAMUYECKHUE,
CTaTU4YecKue). MeTpuueckue  XapakTepUCTUKU  BBIYHUCIUTENILHON
CeTH: JHMaMeTp, CBSA3HOCTh, IIMPHHA CCUCHHS, MOTOK UYepe3 CeUeHHeE,
ctouMocTh. OLIEHKM METpHK sl pasiuyHbIX ceTeil. Jlormueckas u
(usnyeckas OpraHU3alMM NapAIENbHBIX BBIYMCIUTENBHBIX CHUCTEM
(TIBC). / Jlex /
Tema 1.2 "OO030p napaIeNbHBIX BBYUCIUTEIBHBIX CHCTEM M HUX JI1.1, JI1.2, JI1.3,
15 Kiaccuduxarys” 6 4 | 1K1, TIK3 JI1.4,J12.1, J12.2,
VopaxHeHue Ha Tynuk. PacnapaiienuBaHue MeToJa HaUMEHBIIMX J12.3,J12.4, J12.5,
kBazparoB. / JIab / J12.6, J12.7
Tema 1.2 "OO630p napaIeNbHBIX BBYUCIUTEIBHBIX CHCTEM M HUX JI1.1, JI1.2, JI1.3,
16 Kkiaccuduxarys” 6 4 | 1K1, TIK3 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 1.1 7112 7113
¢ o0mel mamsaThi0 (oOecrieueHHWE OJHO3HAYHOCTU  KIII-TIAMSITH o T
. J1.4,J12.1, J12.2,
1.7 |pasHBIX TIPOIIECCOPOB, CHHXPOHHW3AIMS BBIYHCICHHI). OCOOCHHOCTH 6 2 | IIK-1, IIK-3 2.3 J12.4. 2.5
OpraHM3allid  NApALICIbHBIX  BBIUMCIEHUMM B CHUCTEMax ¢ J'I’2. 6 J'[’2.7 ’
pacupeneseHHOW MaMAThI0 TOCPENCTBOM TMepeAadyd  COOOIIeHUi. ’
Tomonornn cerel mepenauyd JaHHBIX B MYJIBTUKOMIIBIOTEPAX.
TumoBsle cxeMsl KoMMyHHKanu. / Jlek /
n %
Z:}I;/[;HXHIS Crioco0Bl  OpraHH3alMU — MapaieIbHOH  00paboTku JIL1,JT1.2, 0113,
. J1.4,J12.1, J12.2,
1.8 |Pacuer oTHOCHTENbHOW S(PGEKTHBHOCTH CHOCOOOB KOMMYHUKAIIUH. 6 2 | IIK-1, TIK-3 3. 2.4 2.5
BnusiHue 3aMeHBI  OIIOKMPYIOMIETO MMONMY4YeHHsT Ha HEeOJOKUpylomee .H’Z 6 .JI’Z 7' ’
MOJTyYeHHE Ha CHHXPOHHU3AMOHHYI0 HaKJIanky. / JIab / R
l
Tema 1.4 "BeruncnutensHbie KJ‘IaCTepEf" JIL1, JT1.2, 113,
OcHOBHBIE (YHKIIMHA KOJUICKTHBHOW KOMMYHHUKAIIUU: ONEpaUsIMH
o J1.4,J12.1, J12.2,
1.9 |mmpoxoit pacceuiku (broadcast), cOopa (gather) m mroGansHOTO 6 2 | IIK-1, TIK-3 3 0.4 712.5
npuBeneHust (global reduction). PacueT mnapamienbHOr0 BOJHOBOTO DA
J12.6, J12.7
ypaBHenwusi. / J1ab /
Tema 1.4 "BeruucnutenbHble kiacTepsl”
IMonsaTne kjacTepa W KIACTEPHOW apXUTeKTypbl. Kiaccnbpuxarms
KIIaCTePHBIX BBIUUCIUTEIBHBIX CHUCTEM. Cocras CEeTeBOM
MHOPPaCTPYKTYphl  KiacTepa. THUOBI  TOMOJOTHH W KPUTEPHHU JIL.1, J11.2, JI1.3,
3GGEKTUBHOCTH KOMMYHHKAlIMOHHOH ceTh kiactepa. CereBble JI1.4,J12.1, J12.2,
1.10 6 4 | IIK-1, IIK-3
pemieHust Uil KIAacTepHBIX cuUcTeM. OCHOBHBIE KPHUTCPHH OLICHKH J12.3,J12.4, J12.5,
KJIACTEPHBIX CUCTEM. THIUYHBIA HA0Op MPOrpaMMHO-AITAPATHOTO JI2.6, JI2.7
obecnieuennst kiactepoB. OCcOOCHHOCTH 3amycKa 3aiad Ha KilacTepax.
Cucremsl ympaBleHHs 3afaHUSAMH. VIHTerpupoBaHHBIE  HAOOPHI
KJIaCTepHOTo nporpamMmmuoro obecrneyenus. / Cp /
Pazgen 2. lapannenbubie aaroputmbl. Ctanaapt MPI
Ne HaumenoBanue Temsbl / Bun 3anatus Cemecrp Yacos Komneren- Jlutepatypa
/ Kype Lo
Tema 2.1 "Peanuzanus napauieabHbIX alTOPUTMOB"
OTnunsi  MapajuleNbHBIX — &ITOPUTMOB  OT  TOCIIEIOBATEIBHBIX
AITOPUTMOB. ITocranoBka 3a1a4u pacnapauieTuBaHus
CYLIECTBYIOIIMX CEpUATbHBIX anropuTMoB. Ilpumep cymmupoBanus
MaccuBa. Peamnzanusi MapauieNIbHBIX ITOPUTMOB C HUCIIOJIE30BaHHEM
mporeccoB. Buabl  MeXNpoueccCHOH KOMMYHHUKAUUH  (CHUTHANBI, 1.1 J11.2. 7113
cemadophsl, pasgenseMas MaMATh, KaHaibl, cooOmieHnsn). OleHka T Y
J1.4,J12.1, J12.2,
2.1 |[>pQpeKTHBHOCTH aIrOpUTMa C YYETOM BPEMEHH JOCTaBKH KoJa W 6 4 | IIK-1, [IK-3 2.3 J12.4. 2.5
JTAHHBIX BBIYUCIIUTEIBHOMY y3Iy. 3aKOHBI Ampana. .J'[’Z 6 .J'[’Z 7 e
HenecoobpazHocTh pacnapaieTHBaHMs. Kak AQHATU3UPOBATH T
3aBUCUMOCTb JaHHBIX M KOJa B IIOCJIEAOBAaTeIbHOW HporpamMe.
[Mopsimox BeMMCIEHHH, Tpad 3aBUCHMOCTH. MoJelb «rpy0oi CHIIBI.
IMpumepsr pemenuit mmas PRAM, BSP, LogP. IIpeo6pazoBanus
napaienu3aluy UUKIOoB. JlocTaBka JaHHBIX, OTOOpaKEeHHE MacchBa
JTAHHBIX Ha pacHpeIeNIeHHYI0 CUCTeMY, N30bIToUHOCTh. / JIek /
Tewma 2.1 "Peanu3zanus napayuiensHbIX alrOPUTMOB" JI1.1, JI1.2, JI1.3,
2.2 6 6 | [IK-1, IIK-3
IMapannenpHble @ITOPUTMBI LMKIUYECKOTO CHBHIA HA CHCTEME C J1.4,J12.1, J12.2,




paclpeneNicHHONH TaMATBI0 CO CTPYKTYPOH CeTH CBS3eH MEKIy
MpoLeccaMu - “KOJbI0”, B KOTOPBIX KKIBIM MPOLECC HMHUIMHUPYET
pPacChIIKY  CBOETO  COOOIIEHHS OJHOBPEMEHHO B  KaKOM-IHOO
BBIOpAHHOM HarpaBJieHUuH 1o Koubily (B MPI):

- C AacCWHXPOHHOW OJIOKUPOBaHHOHM Tepenadeit, OIOKHUPOBAHHBIM J12.3,J12.4, J12.5,
IIPUEMOM. J12.6, J12.7
- C aCHHXPOHHOM HEOJIIOKMPOBAHHOHM mepenavyeld, HEOIOKMPOBAHHBIM
MIPUEMOM.
- C CHHXPOHHOH TIepefadeif, OJIOKHPOBAHHBIM IIPHEMOM.
/ J1ab /
Tema 2.1 "Peanuzanus napauieabHbIX aIlTOPUTMOB"
N JI.1, JI1.2, JI1.3,
Bnusane — anmaparHoi — peammsamui PRAM m mpoGiiembl
. . J1.4,J12.1, J12.2,
2.3 |korepeHTHOCTU IaHHBIX. MoOJEIU KOHKYPEHTHOH U MCKIHOYUTENBHOM IK-1, ITK-3
N J12.3,J12.4, J12.5,
npuMuTHBHBIX onepauuii ¢ mnamateio (EREW, CRCW, CREW, 2.6 127
QRQW)/Cp/ T
Tema 2.2 "MopgenupoBaHue MapalIeNbHbIX TMporpamm. Peammzarus
HapajuIeNIi3Ma Pa3InIHOTO BUAA T, J11.2, J11.3,
[Mokazarenn >QQPEKTUBHOCTH NapAUICIBHOTO AITOPUTMa M OIIEHKa
J1.4,J12.1,J12.2,
2.4 |MakCUMalbHO  JOCTH)KMMOTO  mapawienusma.  [lapamnenusm  Ha ITK-1, TIK-3 3. 0.4 J12.5
npuMepe MOJICIBHBIX  3amad HaXO0KJICHUS YJACTHBIX CyMM 'H’z 6 .H,Z 7 v
[OCJIE0BATEIbHOCTU YUCIIOBBIX 3HAYCHUN ¥ YMHOKEHHS MaTpPHULL. T
/ Jlex /
Tema 2.2 "MogenupoBaHue r’lvapannenbﬂblx nporpamm. Peanmu3arust .1, 0112, 7113,
TapajuIeNIi3Ma pa3InIHOTO BUAA M4 01 2.2
2.5 |IlapawienbHble aNrOpUTMbl KOHBEHEpHOU Iepejayd JaHHBIX Ha IK-1, ITK-3 J'I2.3, J'I2. 4’ J'IZI 5’
CHUCTEME C paclpeleNeHHONW MaMsAThI0 CO CTPYKTYpoil ceTu cBszei A
« N J12.6, J12.7
MEXIy nporeccamu - “muHeika” (B8 MPI). / Jla6 /
Tewma 2.3 "Metosl nnepenaun ganHbix. Cranaapt MPI"
MPI: ocHOBHBIE TOHSTHS W ompeaeicHus. bazoBblii (MUHHUMATBHBIN)
Habop ¢yHkumii MPI, nocrarounsiii s pa3pabOTKH MapaiesIbHbIX
nporpamM. Ilpumep: nporpamma BblumcieHus uucna p. Onepauuu JI1.1, JI1.2, JI1.3,
meperadyd  JaHHBIX MEXAy JAByMs mporeccamu. KouneKTUBHBIC J11.4,J12.1, J12.2,
2.6 IIK-1, TTK-3
omepaluy Tepeiayd NaHHBIX. YTaKOBKAa W PAclakoBKa PasHOTUITHBIX JI2.3,J12.4,J12.5,
nanHpix B MPIL. VYmpasinenwe — rpynmamMu TpOIECCOB | JI2.6, J12.7
KOMMYHHKaropamu. BupTyanbable Tomosornd. MoJenbHBIH TpuMep:
YMHOKEHHE MaTpHIbI HA BEKTOP
/ Jlex /
Tewma 2.3 "Metosl niepenauun gaHHbix. Crangapt MPI"
IMapayuienbHBIA  QTTOPUTM  CKAIPHOTO IIPOM3BEICHUS BEKTOPOB C
WCTIONB30BaHueM  peAyuupoBaHHbix —omepanuii  (MPI_Reduce(...),
N JI1.1, J11.2, J11.3,
MPI_Allreduce(...)). [aparutenbHpIi AITOPUTM CKIPHOTO T4 .1 1.2
2.7 |mpousBeleHMsI BEKTOPOB C HCIIOJIb30BAaHUEM IApHBIX B3aUMOACUCTBUH IIK-1, TIK-3 N A A Tim e
JI2.3,J12.4,J12.5,
(MPI_Send(...), MPI Recv(...)). CpaBHHTE BpeMs BBHIIOJTHCHHS
- - JI2.6, J12.7
anroput™oB (B MPI).
/ JIab /
Tewma 2.3 "Metoasl nepenaun gaHHbix. Cranaapt MPI"
MexnpoueccHoe B3auMonelcTBue U omnepaunoHHbix UNIX-cpenax. 11,112, 1.3
OcylecTBiIeHHEe  pacnapaUie]lMBaHUsl  HAa  YPOBHE  IPOIECCOB. TS
N J1.4,J12.1, J12.2,
2.8 |OcymecTBiieHune pacnapanienuBaHus Ha ypOBHE HUTEH. [IK-1, TIK-3 3. 2.4 7125
Cunxponumzauusi  BeimonHeHus Huted B POSIX-coBmecTHMBIX DA
J12.6, J12.7
CUCTEMaX.
/Cp/
Tewma 2.4 "IIpotokon u 6ubnmmorekn MPI"
. JI1.1, JI1.2, JI1.3,
CocTaB (QYHKUUH, THUIBI [JaHHBIX, OpraHM3alMsg OOMEHa JaHHBIMHU. .4 2.1 2.2
2.9 |Ilpumep ucnonb3oBanusi 6ubmuoreku MPIL. Cpena Beimonnenuss LAM. [IK-1, ITK-3 J'I2'3, J'[2' 4’ J'[2. 5’
VYcTaHOBKa, UCHOJIB30BaHUE (KOMIWIALMS UM 3alyCK Iporpamm, L iy
" J12.6, J12.7
KOH(UTYpanus BEIYNCIUTENBHON cucTeMsl). / Jlex /
Tewma 2.4 "TIpoTtokon u 6ubnmmorekun MPI" JI1.1, J11.2, JI1.3,
210 INapannenpHbli @ITOPUTM CYMMMPOBAHHUSL 3JIEMEHTOB BEKTOPOB C MK-1. TIK-3 J11.4,J12.1, J12.2,
’ WCTIONB30BaHueM  peAyuupoBanHbix —omepauumii  (MPI_Reduce(...), ’ J12.3,J12.4, J12.5,
MPI_Allreduce(...)) (8 MPI). / JIa6 / J12.6, J12.7
Tema 2.4 "TIpoTtokon u 6ubnmuorekn MPI § 11,112, 113,
PazpaboTka pacmpeneNeHHBIX TPHIOKEHHH C  HCIOIb30BaHHEM M4 01 2.2
2.11 | MexaHu3zMa nepenadu COOOIIEHHIT MPI. CoxparieHHbIH TIK-1, TIK-3 J'I2.3’ J'I2. 4’ J'[2. 5’
(MuHuManbHBI) Habop ¢ynkuuid MPI. Ilpumep ucnonb3oBaHUs. .J'[’Z 6 .J'[’2 7' ’

Oynkun MPI st 0OMEHOB MHOTHE-K-OJHOMY W OJMH-KO-MHOTHM.




OcobeHHocTH UCIIOJIB30BaHUs MHKPOCYTIEPCKATSIPHOCTH
MPOLIECCOPOB B KOMITIIIATOPAX VIS MOyIeHHs 2P ekTHBHOTO Koza.
/Cp/

JI1.1, JI1.2, J11.3,
. J1.4,12.1,J12.2,
2.12 | / 3auér/ 6 0 | IIK-1,IIK-3 2.3, J12.4. J12.5,
JI2.6, J12.7
Pasnen 3. [Iapannensusbie aaroputmel. Ctangapt OpenMP
Ne HaumenoBanue Temsl / Bua 3ansitus Cemecrp Yacos Komneren- Jlutepatypa
/ Kypce M
Tema 3.1 "Metonnka pa3pabOTKH MapalieIbHbIX aITTOPUTMOB"
IMpuniun «Pa3nensii-u-BnacTByit». Bunael aekommosunuu 3agadu: IO
JaHHBIM, IO KOAYy, IO BBHINOJHEHHIO, KOMOHHUpOBaHHBIC. [IpmMepsr
pa3nnyHbIX  Jgekomno3unuid. COpPTHPOBKA, BBINYKJIbIE 00OJIOYKH, JI1.1, JI1.2, JI1.3,
MaTpU4HbIE ONEpaliu: MPUMEPHI JIEKOMITO3UIMH PEKYPCUBHOTO BHUJA. JI1.4,J12.1, J12.2,
3.1 7 2 | IIK-1, IIK-3
MarpuuHble onepauuu: IpUMep ACKOMIIO3UIUM [0 JaHHBIM, OLHO-, J12.3,J12.4, J12.5,
JIByX- W TpexMmepHoe pasOueHus. OOmas cxemMa W METOIHMKA JI2.6, J12.7
pa3paboTKH  MapauleNbHBIX ~ AIrOpuTMOB. [IpuMep ucnosb30BaHUS
METOTUKH pa3zpaboTku TapaJuIeNIBHBIX ITOPUTMOB JUTS
HapajuIeNIbHOTO PeIIeHUs rpaBUTalMOHHOM 3anaun N Ten. / Jlek /
Tema 3.1 "Metonunka pa3paboTKH MapanieabHbIX alrTOPUTMOB"
BbIMONHUTG ~ BBIYMCIMTENBHBIM ~ JKCIEPUMEHT A OLIEHKHU
3G GEKTUBHOCTH MapaIeIbHBIX BBIYHCIIEHUI (oOpaboTka L1, 1.2, J11.3,
JI1.4,J12.1,J12.2,
3.2 | IByMEpHOTo MaccuBa: IEPECTaHOBKH 3JIEMEHTOB, YMHOXEHHE MaTPHI] 7 2 | IK-1,TIK-3 3. 2.4 712.5
W BEKTOPOB) C pacnapalieJIMBaHUEM BBIYHUCICHHA C IOMOIIBIO .J'[,Z 6 .J'[’2 7 "
texHosnorun OpenMP. BapsupoBars pasmep maccuBa ot 10 o 10000, T
YKCII0 MOTOKOB — 1,2,4,8. / J1ab /
Tema 3.2 "BasoBble cpeicTBa MNApaIENbHOTO IPOrPAMMHUPOBAHUS
BBIUUCIIUTEIBHBIX KJIacTepoB" JIL1, JT1.2, 113,
OOmast XapakTepuCTHKa METOJIOB Iepeadl JaHHBIX, OIEHKAa BPEMCHH
M J1.4,J12.1, J12.2,
3.3 | BBIOJIHEHUS KOMMYHUKAIIMOHHBIX onepanuii. OLeHKa TpyIOeMKOCTH 7 2 IIK-1, IIK-3 2.3 J12.4. 2.5
omepanuii TNepeAaud JaHHBIX JUIS KJIAaCTEPHBIX cucteM. Mojenb .J'[’2 6 .J'[’2 7 =
XOKHH. R
/ Jlex /
Tema 3.2 "ba3oBble cpencTBa NApaLIEIbHOIO IPOrpPaMMUPOBAHUS
BBIUYUCIUTEIBHBIX KJIacTepoB" § JIL1, JT1.2, 113,
BbIMONHUTG ~ BBIYMCIMTENBHBIM ~ 3KCIEPUMEHT A OLIEHKHU .4 2.1 7122
3.4 |>ddexTuBHOCTH HapaIeNIbHBIX BBIUUCIICHUH (anropuTMEI 7 2 | IIK-1, IIK-3 JIZ 3’ i 4’ I 5’
COPTUPOBKM) C pacHapaUICIUBaHUEM BBIYUCICHHH C IOMOIIBIO .J'I’2 6 .J'[’2 7 -
texHonoruun OpenMP. BapeupoBare pasmep maccua ot 10 mo 10000, R
YHCII0 MOTOKOB — 1,2,4,8. / J1ab /
Tema 3.3 "ba3oBble cpencTBa NapaLIEIbHOIO IPOrPaMMUPOBAHUS
cucreM c obmeit mamsreio. Crangapt OpenMP"
O6mme cBenenus. Crpykrypa cranmapra OpenMP. JlocTtouHcTBa
texHojornn OpenMP. Mogens mnapamenmsma OpenMP. Mogens
mamsttn OpenMP. JTupextuBer OpenMP. Tumsr gupextus. Popmar
3anucu JTUPEKTHB. OnpeneneHue  mapauIeNbHOM o0mactu. JI1.1, JI1.2, JI1.3,
PacripeneneHue  BBIYMCIEHHUH ~ MEXIy  NOTOKaMH.  J{MPEKTHBBI JI1.4,J12.1, J12.2,
35 7 2 | IIK-1, IIK-3
CHHXPOHM3AaIWH. JIMPEeKTHBEI YIPaBICHUS OOJACTBI0 BHAWMOCTH J12.3,J12.4, J12.5,
JaHHBIX. COBMECTMMOCTh JUPEKTUB M HUX MHapaMeTpoB. bubnmorexa JI2.6, J12.7
¢dyakmuii  OpenMP. ®yHKIHMU A KOHTPOJIs/3ampoca MapameTpoB
cpenbl ucrionHeHns. PyHkIwM cuHXpoHM3anuu.Il epeMeHHbBIE Cpens
ucrionHeHus.  [Ipumep  mporpamMMbel  TPOHM3BEICHUS — MAaTPHIL.
CpaBuenne TexHoiorui MPI u  OpenMP gmns  SMP-cuctem.
I'nopunaeii (MPI+OpenMP) nonxon ans SMP-knacteposn. / Jlek /
Tema 3.3 "bazoBble cpencTBa HapaLIEIbHOIO IPOrpPaMMUPOBAHUS
cucreM ¢ obmeit mamsreio. Crangapt OpenMP"
BbIMONMHUTG ~ BBIYMCIMTENbHBIM ~ JKCIEPUMEHT AN OLIEHKHU
9GGEKTUBHOCTA TMAPAUICIBHBIX  BBIYUCICHUN (PEIICHUE CHCTEMBI L1 JI.2, 1.3,
. N J1.4,J12.1, J12.2,
3.6 |nWHEHHBIX anreOpanvecKMx  ypaBHeHHWH Merogom laycca) ¢ 7 4 | IIK-1, [IK-3 3. 2.4 7125
pacrapajulelMBaHUEM  BBIYMCICHUM €  IOMOIIBIO  TEXHOJOTMH .J'I’Z 6 .J'[’2 7 "
MHOTrOnoToYHOCTH Ha ocHoBe KiaccoB .NET (Thread, Task, Parallel). T
Bapeuposars pasmep cetku oT 100 go 10000 To4ek, 4uciIO NOTOKOB —
1,2,4,8. / JIab /
37 Tema 3.3 "ba3zoBble cpencTBa MNapajIeIbHOTO IPOrPaMMHUPOBAHUS 7 12 | K1, k-3 JI1.1, J11.2, JI1.3,
’ cucreM c obuier namsaTero. Crangapt OpenMP" ’ J11.4,J12.1, J12.2,




Kommunsitoper  Intel ¢ mommepxkkoii OpenMP. HMHcTpyMeHTaIbHbIC

o JI2.3,J12.4,J12.5,
CcpeacTBa pPa3pabOTKM W OTIATKH MHOTOIOTOYHBIX ITPHIIOKEHHUI. 12.6. 707
IMpumepst / Cp / T
Tema 3.4 "T'ubpunHas MOAEH NAPALIEIEHOTO MPOrpaMMHUPOBaHUA" 1.1 7112 7113
COBMECTHOE HCIOJNB30BaHWE TEXHOJOTMH MporpaMmMupoBanust MPI, Hl. 4’ H2.1’ JI2.2’
3.8 |OpenMP. Pemienme 3amad ¢ NpHBIEYEHHEM OOEMX TEXHOJOTHH — 7 2 | IIK-1, IIK-3 H2.3’ HZ. 4’ HZ.S’
MPI u OpenMP. Pa36op ocoGeHHOCTEl COBMECTHOTO UCTIONB30BAHMSL. .J'I’Z 6 .J'[’2 7 -
/ Jlex / T
Tema 3.4 "T'uGpuaHas MOJENb MAPAIETBHOTO IPOrPaMMHUPOBAHHS" JI1.1, J11.2, JI1.3,
39 [TapaniensHbie aITOPUTMBI CKAIIPHOTO TPOU3BEICHUS BEKTOPOB: C 7 4 | IK-1. K3 JI1.4,J12.1, J12.2,
" |ucnonb3oBanueM  pexynupoBaHHON omeparmu - (reduction(...)); ¢ ’ J12.3,J12.4, J12.5,
WCTIOJIb30BaHUEM JUPEKTHB critical{...} nnm atomic. / JIab / JI2.6, J12.7
Tema 3.4 "T'uOpumHas MOAETb MAPALICIIEHOTO MPOrPaMMHUPOBaHHS"
Apxutektypa npunoxenui B DCOM u CORBA. CpaBHeHue JI1.1, JI1.2, JI1.3,
310 TEXHOJIOTHI CORBA " DCOM. MICO - CBOOOIHO 7 16 | IK-1. IK-3 JI1.4,J12.1, J12.2,
’ pactipoctpansiemas  Bepcusi CORBA. IIporpaMmMupoBaHue — yis ’ JI2.3,J12.4, J12.5,
CORBA. S3p1k omucanns naTepdeiicos IDL 8 CORBA. JI2.6, J12.7
/Cp/
Pa3nen 4. AnroputMsl pacnapasiieauBanus coptupoBku. [lapajiesibHble YHCIEeHHbIE METObI
Ne HaunmeHoBanue TeMbl / Bua 3anstus Cemecrp Yacos Komneren- Jlutepartypa
/ Kype M1
Tema 4.1 "[IpuHUMIIBI pacTiapaIeIMBaHUS COPTUPOBKH " 1.1 7112 7113
OCHOBHBIE IIOCJIEJOBATEbHbIE AITOPUTMBI COPTUPOBKU  JAHHBIX. Hl. 4’ HE.I, HZ.Z’
4.1 |MacmtabupoBaHue  MapaUIeNbHBIX — BeMHCIeHHH. [lapamiensHsie 7 2 | IIK-1, IIK-3 J'I2.3’ J'I2. 4’ J'[2. 5’
MeToAbl copTUpOBKHU. ITy3bipbkoBas copTupoBka. CoptupoBka Lllemnna. .J'[’Z 6 .J'[’2 7 -
Beictpas coprupoBka. O6001meHHbIN atropuT™m. / Jlek / o
Tema 4.1 "[IpuHnunel pacnapauieIMBaHUs COPTUPOBKU"
Marpuna M1 pacopegeneHa 1o IpoueccaM  TI'OPU3OHTaIbHBIMH 11,112, 1.3
JICHTOYHBIMH IOJIOCaMM, Marpuua M2 pacrpejeneHa BEepTUKATbHBIMHU J'II. 4’ J'I2.1’ J'[2'2,
4.2 | T€HTOYHBIMH IOJIOCAMHU. 7 4 TIK-1, IIK-3 H2.3’ .H2. 4’ JIZ. 5’
Marpuist M1 w M2 o0e pacmpeneneHsl IO  Tpoleccam .JI’Z 6 'sz 7 o
TOPU30OHTAIBHBIMU JIEHTOYHBIMH IOJI0CAMH. >
/ J1ab /
Tema 4.2 "MHOronoTo4Hoe NPOrpaMMHUPOBAHHE C KCIIOJIB30BAHUEM
kiaccos Visual Cod"
IMapamensHoe  mporpammupoBaHume B cpege  Visual — Cod.
MHoronoTo4Hass 006paboTka. MeToabl M cBoicTBa Kiacca Thread. 1.1 112, 1.3
®omnossie motoku. Kirace BackGroundWorker. Hll 4’ H2.1, HZ.Z’
4.3 |MHoro3agaqyHocTh Ha ocHoBe kiacca Task. ®abpuka 3amad. 7 2 TIK-1, TIK-3 J'I2.3’ J'[2. 4’ J'IZI 5’
O0o0OmenHpie  kiacchl 3ama4 U (abpuku  3amau  Task TResult, .J'[’2 6 .J'[’2 7 "
TaskFactory TResult, MeToITbl 1 CBOICTBa KIIaCCOB. R
[Mapamnenusm 3amad. [Mapamnenusm naaueix. Kiace Parallel; metonst
Parallel.Invoke; Parallel.For; Parallel.Foreach.
/ Jlex /
Tema 4.2 "MHOronoTo4Hoe NPOrpaMMHUPOBAHHE C KCIOJIB30BAHUEM
kiaccoB Visual Cod"
[lapannenpHplii aIrOpUTM YMHOXKEHUs Marpulibl M Ha BekTop V ¢
WCTONb30BaHUEM JUPEKTUBBl paclapaljieNuBaHus apaMeTPHUUECKUX
muKIoB #pragma omp for. IlapaurensHBIA  anrOpuT™M yYMHOXKCHHS
Marpunbl M Ha BeKTOp V ¢ HCHONB30BaHHEM ‘“‘pydHOro” 3aqaHHs 1.1 711.2. 7113
pabor (pacmapaienuBaHus — LUKIOB). llapamienbHbld  anropuTm J'II. 4’ J'I2.1’ J'[2'2,
4.4 | yMHOXKEHHUS MAarpuilbl Ha MaTpUIly C HUCIOJb30BAaHUEM JTUPEKTHBBI 7 4 | IIK-1, [IK-3 H2.3’ JI2. 4’ JIZ. 5’
pacnapauieNMBaHusS —TapaMeTPHYeCKUX IUKIOB #pragma omp for. .H’Z 6 .JI’Z 7' ’
CpaBHUTH TOKa3aTeld YCKOpeHHs U 3()(HEeKTUBHOCTH HPUBEIECHHBIX B
AITOPUTMOB, a TaK K€ CPaBHUTh MX C AHAIOTMUHBIMHU IOKa3aTelsMu
9THX K€  QITOPUTMOB  pEaTM30BaHHBIX  HAa  CHCTEMax ¢
pacnpeneaeHHON NaMAThIO.
/ J1ab /
Tema 4.3 "[lapariensHbie YUCIEHHBIC METO/BI"
YMHOXeHHEe MaTpuilsl Ha BekTop. IIpomsBeneHuwe Marpui (airoputm
MItpaccena). IlapammensHas peanu3aist BOJHOBOTO — aITOPUTMA. AL, JT1.2, JT1.3,
N J1.4,J12.1,J12.2,
4.5 |beictpoe mpeoOpazoBanne Dypbe. PemieHue cucTEMbl JTHMHEWHBIX 7 2 | IIK-1, TIK-3 3. 2.4 712.5
YpaBHEHUIl ¢ TpeXAUaroHaIbHOM Marpuueil — MeToJ pPeayKLuH. 'H’z 6 .JI,Z 7 "
AHamyM3  BBIYUCIIMTENBHOM  CIOKHOCTH  QITOPUTMOB,  aAHAIU3 A

HaKJIQJHbIX PAacXoJ0B HAa CHUHXPOHM3ALUIO NApaUIEIbHBIX M0/337ad.




DopMynIHUpoOBKa  psAda  YMCIECHHBIX  METOJOB,  JIONMYCKAIOLIUX
MapauleIbHOe  MCIIONHEHHWE. YMHOXKCHHE MaTpumbl Ha  BEKTOP.
IMpousBenenne Marpur] HampsMyro, (OPMYIHpOBKAa H 0OOCYyKAeHHE
BapUaHTOB  HapalleabHON  peanuszauuu  ainropurma lltpaccena.
IMapayensHast ~ peanm3aist  BOJHOBOTO — ITOPHTMa  IOHMCKA
KpaTdaiimero myTH B Tpade mIf Ciiydas HEOPHUCHTHPOBAHHOTO
IUTaHapHOTO  rpada, TOMOJOIMYECKH OSKBUBAICHTHOIO MIaXMaTrHOU
nocke. / Jlek /
" " JI.1, JI1.2, JI1.3,
Tema 4.3 "[lapanienbHble YUCIEHHBIE METOIBI .4 2.1 7122
4.6 |Pemenue cucTeMbl IHHEHHBIX anreOpaMueckux ypaBHeHuH Ax = f 7 4 | IIK-1,1IK-3 J'I2:3: J'[2: 4: J'[2: 5:
METOIOM MPOCTON ureparuu. / JIad / 12.6. 12,7
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 . ., 7 16 | 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 /
Paznen 5. Boicokonpou3BoaAuTe/IbHbIE BBIYHCICHHS
Ne HaunmenoBanue Temsl / Bua 3ansitus Cemecrp Yacos Komneren- Jlutepatypa
/ Kypce M
Tema 5.1 "BbICOKOYpOBHEBBIE  CPEICTBa  IPOrpPaMMUPOBAHUS
MHOTOIIPOLIECCOPHBIX cucTteM. DVM-cucrema"
DVM-cucrema. OOmme cBeOeHHs, [eIH CO3JaHUS, NPUHLIUIBI
nocrpoeHus. Mojienp napauieian3Ma, MOZAEb BBINOJHEHUS M MOJEINb
nporpaMmupoBanuss  DVM.  SI3blku  nmporpammupoBanus  DVM. JI1.1, JI1.2, JI1.3,
5 Jupextusr DVM  (Ha mnpumepe s3eika C-DVM).  CpaBHeHue 7 > | mK-1. K3 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. /
Jlex /
Tema 5.1 "BbICOKOYpOBHEBBIE  CpEICTBa  IPOTPaMMHUPOBAHUSI JI1.1, JI1.2, JI1.3,
55 |MHOTOTPOLECCOPHBIX CHCTEM. DVM-cucrema" 7 4 K-1. TIK-3 JI1.4,J12.1, JI12.2,
" |PemeHne cHCTeMBI JHHEHHBIX anreOpaHdecKWx ypaBHeHHMH Ax = f ’ J12.3,J12.4, J12.5,
MmetoaoM ['aycca. / JIab / J12.6, JI2.7
Tema 5.2 "BbICOKOIPOU3BOAMUTENIBHBIE BBIUUCIEHUSI C NPUMEHEHHEM
rpadmueckux nporeccopoB (GPU). Texnonorus NVidia CUDA"
[TapannenbHble aNTOPUTMBI  CTPOSITCA OAHOBpeMeHHO B MPI u
OpenMP. [TapannensHble BBIUUCIICHUS BHYTPH y31a JI1.1, JI1.2, JI1.3,
BBIUUCIUTENBHOIO  KiacTepa ocymectsisitorcs B OpenMP, a J11.4,J12.1, J12.2,
53 N 7 4 | IIK-1, IIK-3
B3aMOJEHCTBHS TPOLECCOB, PACIOJIOKEHHBIX B Ppa3sHbIX y3lax, J12.3,J12.4, JI12.5,
ocymectBisitorcs B MPI: [lapannenbHpie  alropuTMbl  BBIYHCICHHS JI2.6, J12.7
ompezneneHHoro wmHTerpana y=f(x)dx ¢ wncmome3oBaHMEM MeTOZAA
IpSMOYTONBHUKOB (Tpanenuit) mis f (x)= sin(x), f (x)=x"2, f (x)=e"x
/ J1ab /
Tema 5.2 "BbICOKOIPOM3BOAMUTENIEHBIE BBIUMCIEHHUSI C NPUMEHEHHEM
rpapmuecknx mporeccopoB (GPU). Texmomorms NVidia CUDA".
BBeneHne B BBIYMCICHHS OOIIEro HasHa4eHHS C HCIOIb30BAHHEM
GPU. OcHoBuble apxurektypuble orimuuss GPU or CPU.
Apxurektypa coBpemenHblx GPU. Texnonorus CUDA. Mogenn u 1.1 711.2. 7113
mrabJIOHBI  TIPOTPaMMUPOBAHUSL  C  HCIIONB30BAHHMEM  TEXHOJOTHH J'Ill 4’ J'IZ.I’ J'IZ-Z,
54 |CUDA. Mogens mamard CUDA. Tunel mamsata. OnTuMHU3aiys 7 16 |[IIK-1,IIK-3 T
. J12.3,J12.4, J12.5,
CUDA-npunoxennii. Mopens wucnonnenuss CUDA.  Komnunsnus 1.6 7127
CUDA-npunoxeHui. CUDA-pacmupenue A3BIKA C R
(cienupuKaTopsl (yHKIHH, CHenu(pUKaTOpsI NIEPEMEHHBIX,
BCTPOCHHBIE II€pEMEHHbIE, IUPEKTHBBI 3amycka siapa). Hekoropsle
¢yakmmm API CUDA  Runtime. Ilpumep nporpammer Ha CUDA.
Ipounssenenne marpui. / Cp /
JI1.1, JI1.2, JI1.3,
J1.4,J12.1,J12.2,
5.5 | / Dx3amen / 7 36 | IIK-1, IIK-3 2.3, J12.4. J12.5,
JI2.6, 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 IMTEpaTypa

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. lonoJHUTeJbHAS IUTepaTypa
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 HHPOPMAIHOHHBIE CIIPABOYHBIE CHCTEMBI

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-MeTOMMYECKHE MaTepuaJibl 1J51 CTYACHTOB ¢ OrPAaHUYECHHBIMH BO3MOKHOCTSIMHA 310POBbA

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.




®OH/I OHEHOYHbLIX CPEJACTB
1 Onucanue noka3zartejeil 1 KpUTepUeB OLIEHUBAHUS KOMIIETEHIMI HA Pa3IHYHBIX 3TaNax ux
(¢hopMupoBaHuUsi, ONMUCAHHE IIKAJ OLIEHUBAHUSA

1.1 Tlokasarenu U KpUTEPUHU OLICHUBAHUS KOMITCTCHIIHIA:

Ipuioxkenne 1

3VH, cocrasisrolye
KOMIIETEHIINIO

TlokazaTenn orleHUBaHUSI

Kputepuu onieHuBanus

Cpencrsa
OLICHUBAHUS

IIK-1 - cioco0eH UCnoab30BaATH METOAbI M HHCTPYMEHTAIbHbIE CPEICTBA HCC/Ie0BaAHUS 00bEKTOB

npogdeccuoHaAIbHOI 1eATeILHOCTH, (hOpMATN3ALMHU 1T

peIMEeTHOM 00JIaCTH C Y4€TOM OrPpaHMYeHU

3. OCHOBHBLIE ITOHSATHS U3
o0macTi pa3paboTKH
MPOTPAMMHBIX CHCTEM,
[IPUMEHSAEMbIE METPUKH,

3HAET METOJOJIOTHH Pa3paboOTKH
MPOrPaMMHOT0 00ECTICUCHUS;
MpaBUJIa HAMMCAHUS TIOHATHON
TECTOBOM TOKyMEHTAINH (TeCT-

ctopmupoBapmIeecs
CHUCTEMaTHYEeCKOE 3HAHHE
METO/0JIOTHH Pa3paboTKu

MPOTPaMMHOTO 00ECTICUCHHUST;, TPABUIT

O (6 cemecTp
1-25),

O(7 cemectp 1-
25)

METOIbI U KEWCHI, TECTIUIaHbI) MPH HaMMCaHUs MOHITHON TECTOBOMI 3 (1-25),
MHCTPYMEHTAIbHBIC MOJTOTOBKE K ONPOCY, 3a4eTy H JOKYMEHTaIUH! (TeCT-KeHCHhI, 3 (1-25)
cpencTsa 9K3aMEHY TECTIIJIAHbI) IIPH OTBETE HA BOIIPOCHI
oIpoca, 3a4eTa 1 FK3aMeHa

VY. npuUMeHSTh OCHOBHBIE IPUMEHSET METObl YIIPABICHUS KOPPEKTHOCTh NpuMeHeHus MetonoB | JI3 (6 cemectp
METOJIbI Pa3pabOTKU mpoleccamMu pa3padoTKu yhpasieHus poleccamu pa3padorku | JI31- JI38, 7
MPOrPaMMHOTO TpeOOBaHMIA, OIIEHKH PHCKOB, TpeOOBaHUIA, OIIEHKH PHCKOB, cemectp JI31-
obecrieveHus; IPUMEHSTh MPHOOPETEHHS, TPOSKTUPOBAHUS, | TPUOOPETEHNs, MPOSKTHPOBAHUS, J139);
OCHOBHBIE€ HHCTPYMEHTHI KOHCTPYHPOBaHUS, TECTUPOBAHUS, | KOHCTPYHPOBAHUS, TECTUPOBAHUS, 1035 (1-5);
pa3paboTKu MPOTrPaMMHOTO | SBOJIOIUH U COTIPOBOXKIECHUS MPH | BOJIIOLIMU U CONIPOBOKICHUS MTPU 1033 (1-5).
o0ecrieyeHust BBITIOJIHEHUH JTAOOPATOPHBIX U BBITIOJIHEHUH JIAOOPATOPHBIX U

IMMPAKTUKO-OPUCHTUPOBAHHBIX MMPAKTUKO-OPUCHTUPOBAHHBIX

3aJIaHUN 3alaHuN
B. ocHOBHBIME MeTOAMU pa3pabaThiBaeT IporpaMMHOE KOPPEKTHOCTh Pa3padOTKH JI3 (6 cemectp
pa3paboTKH MPOrpaMMHOTO | oOecriedeHre PH BBITIOTHEHUH MPOrPpaMMHOTO 00eCTIeYeHUs IPH JI31-JI38, 7
o0ecreyeHus; OCHOBHBIMH | TAOOPAaTOPHBIX U IPAKTHKO- BBITIOJIHEHUH JIAOOPATOPHBIX U cemectp JI31-
WHCTPYMEHTaMH Pa3paboTKH | OPUEHTHPOBAHHBIX 33IaHU MIPaKTUKO-OPUEHTUPOBAHHBIX J139);
MPOrpaMMHOT0 00eCTIeueHUs 3alaHui 11035 (1-5)

11033 (1-5)

IIK-3: ciocodeH pa3padaTbiBaTh KOMIIOHEHTHI MPOrPaAaMMHBIX KOMILTIEKCOB (B TOM 4ucJie uHTepdeiickl, npaiiBepa,
KOMIWJISITOPBI, 3arPY34MKH, COOPIIMKH, CHCTEMHbIe YTHJINTHI) M 0a3 JaHHBIX € UCMOJb30BaHNEM COBPeMEeHHBIX
HHCTPYMEHTAJIBHBIX CPeACTB U TEXHOJIOTHii MPOrPaMMHPOBaHUSI

3: OCHOBBI HH()OPMATHUKA M | 3HAET MPOTPAMMHEIE CPEJICTBA chopmupoBaBieecs O (6 cemectp
IPOrpaMMHUPOBaHHUS CHCTEMHOT0, IIPUKJIAIHOTO U CHUCTEMAaTHYECKOE 3HAaHHUE 1-25),
CHEUUAIbHOIO Ha3HAYCHUS, MPOrpaMMHBIX cpeAcTB cucteMHoro, | O(7 cemectp 1-
MHCTPYMEHTAJIbHBIE CPE/ICTBA, MIPHUKJIATHOTO U CTIEUAIBHOTO 25)
SI3BIKU M CUCTEMBI Ha3HAuYCHMS, HHCTPYMEHTAJIbHBIX 3 (1-25),
IPOrpaMMUPOBAHUS TIPH CPEICTB, SI3BIKOB M CUCTEM 3 (1-25)
MOJITOTOBKE K OTIPOCY, 3a4YeTy U MPOrpaMMHUPOBAHUS MPU OTBETE Ha
SK3aMEHY BOMPOCHI ONIPOCA, 3a4eTa 1 IK3aMeHa
V: ucnonp30BaTh MCIOJIB3YEeT MPOrpaMMHbBIE chopmupoBasieecs JI3 (6 cemectp
COBPEMEHHbBIEC TEXHOJIOTUU CpenCTBa CUCTEMHOIO, CHUCTEMAaTUYECKOE YMEHHE JI31-JI38, 7
pa3paboTKu MPOTpaMMHBIX | IPUKIIAIHOTO U CIIEIIHAIBHOTO WCIIOJIb30BaHMsI MPOTPAMMHBIX cemectp JI31-
MIPOAYKTOB Ha3HAYEeHHs, MHCTPYMEHTAJIbHBIE | CPEACTB CUCTEMHOTO, puKiaaHoro u | JI39);
CpEACTBA, A3BIKU U CUCTEMBI CIIeIMaJIbHOTO Ha3HAYCHUSI, 1039 (1-5);
IIPOrpaMMUPOBAHUS IIPU MHCTPYMEHTAIIBHBIX CPECTB, si3bikoB | [1033 (1-5).
BBITIOJTHEHNH JTA0OPATOPHBIX U Y CHCTEM IPOTPaMMHPOBAHUA TIPU
NPaKTUKO-OPUEHTUPOBAHHBIX BBITIOJIHEHUH JIAOOPATOPHBIX U
3aJaHul MPaKTUKO-OPUEHTUPOBAHHBIX
3alaHuN
B: HaBbIKaMu pa3pabOTKH BIIaJICET HABBIKAMH TIPUMCHCHUS cthopmupoBasmIeecs JI3 (6 cemectp
aITOPUTMOB B BUJE OJIOK- MPOrPaMMHBIX CPENICTB CHUCTEMaTHYECKOE BIIaJIEHIE JI31-JI38, 7
CXEMBI M COCTaBJIEHMS IIJIaHA | CHCTEMHOTIO, PUKIIAJIHOTO U HaBbIKaMH NPUMEHEHUS cemectp JI31-
PYYHOTO TECTHPOBAHUS CITEIMAIHLHOTO Ha3HAYCHYIS, MIPOTPaMMHBIX CPENICTB cucTeMHoro, | JI39);
pa3pabaTsiBaeMoro MHCTPYMEHTAJIBHBIX CPENCTB, MIPUKJIAJHOIO U CIIELHUATIBHOTO 11035 (1-5)
MIPOTPaMMHOI0 MPOAYKTA SI3bIKOB U CUCTEM Ha3HAYEHUsl, HHCTPYMEHTAJIbHBIX 11033 (1-5)




MPOTPaMMUPOBAHUS TIPU CPEACTB, SI3BIKOB U CUCTEM

BBITIOJTHCHUH JIA0OPATOPHBIX U MPOTPaMMUPOBAHUS  TIPU

MPaKTUKO-OPUEHTUPOBAHHBIX BBITIOJTHCHUH JTa0OPATOPHBIX U

3aJaHuH MPaKTUKO-OPUEHTUPOBAHHBIX
3aJIaHuH

O —onpoc, JI3 — naboparopusie 3ananus, [1033 - npakTHKoO-OpueHTUPOBaHHBIC 3a1aHus K 3adery, [103D -
IIPaKTUKO-OPUEHTHPOBAHHBIE 33/1aHUS K 9K3aMEHY, O — 80NPOCHL K IK3AMEHY, 3- BONPOCH K 3a4emy.

1.2 lIkansl OLlEHUBAHUA:

Texymuii KOHTPOJIb YCIEBAEMOCTH W MPOMEXKYTOUHAS aTTECTAlMs OCYIIECTBISIETCS B paMKax
HaKOIHUTEJIbHON OAJITbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM 1IKae.

- 84-100 6an10B (OLIEHKA «OTIUYHOY);

- 67-83 6amIoB (OIEHKa «XOPOIIIO»);

- 50-66 6ay10B (OIIEHKA YIOBIETBOPUTEIIHLHO);

- 0-49 6aoB (OlIEHKA HEYIOBJIECTBOPUTEIIBHO).

- 50-100 6am1oB (3auer);
- 0-49 GamoB (He3auer).
2 TunoBble KOHTPOJbHBbIE 3a/IaHUSl WJIM HMHbIe MaTepHajbl, HeOOXOAMMbIe /sl OLEeHKH 3HAHMI,
YMEHHM, HABBIKOB M (WJHM) ONBITA JeATEJbHOCTH, XAPAaKTEPH3YKOINMX J3Tanbl (POPMHPOBAHUSA
KOMIIETEHIUI B IIpolecce 0CBOCHHS 00pa30BaTe/IbLHOM NMPOrpaMMbl
6 cemecTp
Bonpocsl k 3auerty

1.OcnoBst MPI

2. 3anyck MPI nporpamm

3. 'pynmbl KOMMYHHKATOPOB M IPOLIECCOB.

4. CooOmienus MPI.

5. KomMmyHMKaTOpBI.

6. biokupyroiee noseaeHue

7. HeGnokupyromee noeenenne. HeGnokupyrorire BEI30BBI

8. CriocoObl KOMMYHUKAIIUH.

9. CuHXpOHHAs KOMMYHHKAIIHS.

10. KomMyHHKaIHsI [0 TOTOBHOCTH.

11. bydepuzoBanHas KOMMYHHUKAIIMSL.

12. CranapTr30BaHHass KOMMYHUKAIIHSL.

13. OcHoBHBIC (DYHKITUN KOJTICKTUBHON KOMMYHHKAITHH.

14. Onepanus mupoxoit paccsuiku (broadcast).

15. Onepanus coopa (gather).

16. Onepanus rinodansHoro npuseneHus (global reduction.

17. IsmeHeHue Kojja napajjiesibHON MpOrpamMMmBbl.

18. Becnonb3oBanue ¢pynkuuu MPI_Scatterv.

19. Ucnionp3oBanne pynkiuu MPIL_ Scatter.

20. Ucnons3oBanue ¢pynkuuun MPI_Gatherv.

21. OcHOBHBIC (DYHKIIMH, HEOOXOMMBIE JIJISi CO3/IaHUS TPYIIT U KOMMYHHKATOPOB.
22. OcHOBHBIE (DYHKIIMH, HEOOXOIUMBIE JIJIs TTOJTy4eHHs] UH(OpMAIIMA 0 KOMMYHUKATOPaX.
23. OCHOBHBIE TUITBI TaHHBIX MPL.

24. TIpon3BOAHbBIE THUIIBI TaHHBIX.

25. O01mue TUTIBI JaHHBIX B KapThl TUTIOB. JlMana3oH THIA JaHHBIX.

[IpakTUKO-OpHEHTHPOBAHHBIE 321aHUSI K 3a4eTy

3amanme 1. [TocraHoBKa 3amaun pacrmapaUIeTMBaHHS CYIIECTBYIOIIUX CEpHABHBIX alropuTMoB. [Tpumep
CYMMHpOBaHUs MaccuBa. Peanmu3anus napayuienbHbIX alTOPUTMOB € UCIIOJIb30BaHUEM MTPOIIECCOB.

3amanue 2. PacueT oTHOCUTENHHON 2(PPEKTHBHOCTH CTIOCOOOB KOMMYHUKAITHH.

3aganue 3. OcHOBHbIE (DYHKIMHMM KOJUIEKTUBHOW KOMMYHUKAIIMHM: OIEPalUsSMH IIHPOKOH pPacChUIKH
(broadcast), cbopa (gather) m rtmobampHOro mnpuBenenust (global reduction). Pacuer mnapamiensHOTO
BOJIHOBOT'O ypaBHeHus. [IpencTaBieHue pe3yabTaToB pacyera.




3ananue 4. [Iporpamma BeruucieHus uucia . Onepanuu nepenayd JaHHBIX MEXIY ABYMS IPOILECCAMH.
KomnnektruBHbIE Oniepanuy nepegadyu TaHHbIX.

3anaHue 5. YopaBlieHUE IpyNIIaMH IMIPOLIECCOB M KOMMYHUKAaTopamMu. MoJenbHbI IPUMEp: YMHOXKEHHE
MaTpULbl HA BEKTOP.

Kpurepun oueHuBanus:

- 50-100 OGamnoB («3auTeHO») — WU3JIOKECHHBIA Marepuan (AaKTUYECKH BEpeH, HAJIWYME TITyOOKHX
WCUCPIBIBAIOIINX 3HAaHUH B 00BEME MPOHACHHOM NPOTrpaMMbl JUCHUIUIMHBI B COOTBETCTBUH C
MOCTABJICHHOW IPOTrpaMMOM Kypca Iebl0 00y4eHUsl; MpaBUIIbHBIC, YBEPEHHBIC ACHCTBUS M0 MPUMEHEHHIO
MOJTYYCHHBIX HABBIKOB M YMEHHMH MpPU PEUICHUH IPAaKTHKO-OPHEHTHPOBAHHBIX 33/1aHU, I'PAMOTHOE H
JIOTHUECKH CTPOMHOE U3JI0KEHWE Marepuaiga IpH OTBETE, YCBOCHHE OCHOBHOH M 3HAKOMCTBO C
JIOTIOJTHUTEILHOM JIUTEPATypOU;

- 0-49 GamnoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMH, HAJIMYHME TPyObIX OHMIMOOK B OTBETE,
HETIOHWMaHKE CYIIHOCTH M3JIaraéMoro BONPOCA, HEYMEHHE NMPUMEHATh YMEHHS M HaBBIKM IIPU PEIICHUU
MPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHHUi, HEYBEPEHHOCTb M HETOYHOCTh OTBETOB Ha JONOJHHUTENbHBIC H
HaBOJSIINE BOIIPOCHI.

7 cemecTp
Bomnpoch! k 3k3aMeHy

1. OOmast cxemMa M METOJWKA pa3pabOTKH MapauIeNIbHBIX anropuTMoB. [lpuHmmn «Pa3nensii-u-
BJIACTBYI». Buabl AeKOMIO3MLMHU 3ajjauyd: IO JaHHBIM, 110 KOJY, IO BBIIOJHEHHIO, KOMOMHUPOBAHHBIE.
[IpuMeps! pa3InyHBIX JEKOMITO3HULIAMN.

2. CopTupoBKa, BBINYKIbIE OOOJNOYKH, MATPUYHbIE OMNEpalUU: MPUMEPHl  JEKOMIIO3UIIHH
PEKYPCUBHOIO BHJIA.

3. Marpuussle omnepauuu: HpUMEpP AEKOMIO3UMLUMU MO JAHHBIM, OJHO-, ABYX- M TPEXMEpPHOE
pa30ucHusI.

4, OO61mas cxeMa U METOAMKa pa3padOTKH MapalleIbHbIX alrOPUTMOB.

5. OreHka Tpy1I0€MKOCTH OTlepaluii mepeiavu JaHHBIX IS KIaCTePHBIX cucTeM. Mojens XOKHHU.

6. bazoBble cpencTBa mapamienbHOrO MPOrPaMMHUPOBAHUS CUCTEM C o0miel mamsateio. CTaHmapt
OpenMP. O6mue cenenus. Ctpykrypa crannapra OpenMP. Jocrounctsa texnonoruu OpenMP.

7. Mopens napaimenuzma OpenMP. Mogens namsitu OpenMP. JlupektuBbel OpenMP. Tumnst
nupektuB. Dopmar 3anucu JUPEKTUB.

8. OpenMP. Omnpenenenue mnapamuienbHOM oOmactu. PacnpeneneHue BBIYHMCICHUN MeEXIy

IIOTOKaMU. I[I/IpeKTI/IBI)I CHUHXPOHU3AINH. I[I/IpeKTI/IBI)I YIpaBJICHUA 00J1aCTBIO BUJHUMOCTH JaHHBIX.
COBMECTUMOCTD JUPCKTUB U UX MTapaMETPOB.

9. bubnunoreka ¢ynknuit OpenMP. @yHkuM Ui  KOHTpoJid/3ampoca MapaMeTpoB  CpPE.bl
ucrnoiHenus. PyHKIUN CUHXpoHMU3auuu. [lepeMeHHbIe cpeibl HCIIOTHEHMUS.

10. CpaBuenue texHonoruii MPI u OpenMP. I'mOpuansiii (MPI+OpenMP) noaxox st SMP-
KJ1acTepoB. IHCTpyMeHTalbHbIE CPECTBA Pa3pabOTKU U OTJIAAKH MHOTOIOTOYHBIX MPUIIOKEHUH.

11. [TpuHIMTIBI pacTiapauIeTuBaHus COPTHPOBKH. OCHOBHEIE nociea0BaTeIbHbIe aJITOPUTMBI
COPTHUPOBKH JaHHBIX. MaciiTabupoBaHue NMapauieNbHbIX BEIYUCICHUH.

12. [TapannensHbie MeToabl copTupoBKU. I1y3bipbKkoBas coptupoBka. CoptupoBka lllemna. Beictpas
copTupoBka. OOOOIIEHHBII aNTOPUTM.

13. MHoOromnoTouHoe MNpOrpaMMHUpOBaHHE C HCIOJIb30BaHMEeM kiaccoB MS  Visual Cod.

MHoronorounasi o0pabotka. Mertoasl u cBoiictBa kiacca Thread. ®onoBeie mnotoku. Kiacc
BackGroundWorker.

14. Mmuoro3agauHocth Ha ocHoBe kimacca Task. dabpuka 3amau. OOOOIICHHBIE KIAcchl 3a1ad H
dhabpuku 3amau Task TResult, TaskFactory TResult, MeToap! 1 cBOICTBa KJIacCOB.

15. [Mapamnenusm 3amau. [lapamutennsm  nansbix. Kiacc  Parallel; meronsr  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

16. [TapannensHble YUCIEHHBIE METO/IBI. Y MHOKEHHE MaTpUIlbl Ha BekTop. [IpomsBeneHne MaTpwil
(anroputMm IllTpaccena).

17. [MapannensHass peanu3aisi BOJIHOBOTO ajropuTMa IMOWCKa Kpardaifimero myTd B rpade s

cITydasi HSOPUEHTHPOBAHHOTO TNITAaHAPHOTO Tpada.
18. [TapannensHas peanuzanus ObicTporo npeodpaszoBanus Oypoe.



19. BricOkOypOBHEBBIE Cpe/ICTBA MPOTPAMMHUPOBAHKSI MHOTOITPOIECCOPHBIX cucteM. DVM-cucrema.
OOu1re cBeeHus, LI CO3/1aHus, IPHUHLIUIIBI TOCTPOCHUS.

20. Mopaenp napasnienn3ma, MOJIeNIb BBIOJIHEHUS W MOJIEb IporpammupoBanuss DVM.

21. SI3biku nporpammupoBanust DVM. Tupextussl DVM (Ha npumepe s3pika C-DVM).

22. Bricokormpon3BoauTeIbHBIC BBIYUCICHUS C NpUMeHeHueM rpadudeckux mporeccopoB (GPU).
Apxurekrypa coBpemeHHbIX GPU.

23. Texnonmorus NVidia CUDA. Moaenn u mabioHBI TPOrPaMMHPOBAHHS C HCIOJIb30BAHHEM
texnosnoruu CUDA. Mogens namsitu CUDA. Tumnsl namsartu.

24, BBenenue B BelUMCciIeHHWA O00IIero HasHaueHuss ¢ ucnoiiszoBanueM GPU. OchHoBHBIE
apxutekTypHsle orauunst GPU ot CPU.

25. Ontumuzanusa CUDA-npunoxenuit. Mogens ucnonnennss CUDA.  Kommwmsius CUDA-
MIPUIIOKEHUH.

HpaKTI/IKO-OpI/IeHTI/Ip()BaHHLIe 3alaHUA K IK3aMEHY

3amanue 1 OueHka TpyA0EMKOCTH OIepaluii nepeaaun JaHHBIX [ KJIACTEPHBIX CUCTEM.

3amanue 2 PemneHue cUCTEMBbI JTUHEWHBIX alreOpandeckux ypaBHeHu Ax=f metogom ["aycca.

3amanue 3. PerieHue cUCTeMBbl TUHEHHBIX alreOpandecKux ypaBHEHHH AX=f METO0M MPOCTON UTEPALIUH.
3amanue 4. Coptuponka [llemna.

3ananue 5. [1y3pIppKOBasi COpTUPOBKA.

Kpurepun oueHuBaHus:

- 84-100 GamioB (OLEHKA «OTIMYHO») - MU3JIOKEHHBIA Marepuan (pakTU4eCKd BEpeH, HATMYHE TITyOOKHX
UCYEPNBIBAIOIINX 3HAaHWM B 00bEME MPOMIEHHONW MpPOrpamMmbl JUCHUIUIMHBI B COOTBETCTBUHU C
MOCTABJICHHBIMU MIPOTPAMMO Kypca LEIsIMH U 3a/la4aMi 00y4YEeHHST; PaBHIIbHBIC, YBEPEHHBIE IEHCTBUS 10
MIPUMEHEHUIO TTOyYEHHBIX 3HAHUN Ha MPaKTHKE, TPAMOTHOE U JIOTUYECKU CTPOITHOE M3II0KEHUE MaTepuana
IIPU OTBETE, YCBOEHUE OCHOBHOM M 3HAKOMCTBO C JONOJIHUTEIBHON JIUTEPATYPOH;

- 67-83 OammoB (OLIGHKA «XOPOIIO») - HAJIMYME TBEPJBIX M JOCTATOYHO ITOJIHBIX 3HAHUKW B 0OBEME
MPOMIEHHON TMPOTrpaMMBbl JUCUUIUIMHBI B COOTBETCTBUHU C LEISIMH OOydYEHHsI, MPABUIIbHBIC IEHCTBHS IO
MIPUMEHEHUIO 3HAHUI Ha MPAKTUKE, YETKOE U3JI0KEHHE MaTepualia, JOMYyCKalTCs OTAeIbHbIEC JOTHYECKHE U
CTHJIMCTUYECKHE TOTPEITHOCTH, OOYYAIOIIUICS yCBOMJI OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAaHHYIO B
paboueii mporpaMMe JUCIUILIAHBL,

- 50-66 GayuToB (OIIEHKA YIOBJIETBOPHUTEIHHO) - HAIMYNE TBEPJBIX 3HAHUH B 00BhEMe MTPOHICHHOTO Kypca B
COOTBETCTBMM C LEIAMH OOY4YEeHHUs, H3JI0KEHHE OTBETOB C OTACIbHBIMH OIIMOKaMM, YBEPEHHO
WCTIPABICHHBIMH TIOCTIE JIOTIOJHHUTENBHBIX BOMPOCOB; TPABHJIBHBIE B IIEIOM JCHCTBHS IO NPHUMEHEHHUIO
3HAHUU Ha MPAKTHUKE;

- 0-49 GanoB (OICHKA HEYIOBIETBOPUTEIIBHO) - OTBETHI HE CBS3aHBI C BOIMPOCAMH, HAIWYHE TPYOBIX
omMOOK B OTBETE, HEMOHUMAaHHE CYHIHOCTH M3JIaraéMoro BOIIPOCa, HEYMEHUE NPUMEHSATh 3HaHMUS Ha
MPaKTHUKE, HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha JIOTIOJHUTEbHBIC M HABOJSIINE BOTIPOCHI.

JlabopaTopHble 3a1aHus
1.TemaTnka J1200paTOpHBIX PadoT 1O pa3fesaM H TeMaM
6 cemecTp

Pa3nen 1 «BBenenne B napaJuieibHble BbIYMCICHUS.

Tema 1.1 "OcHoBBI NapaIeIbHbIX BbIYHCICHHI"

Jlaboparopnoe 3amganue 1 3amyck MPI mporpamm. Kommutsiiiust. Hactpotiku utst cOopku U cuera. 3amyck B
nakete. [llectb 6a30BbIX BbI30BOB. CooOmienus MPI. KoMMmyHHKaTOpHI.

Tema 1.2 "O030p napa/uie/ibHbIX BHIYUCJIUTEIbHBIX CUCTEM U UX KJIaccupukanus'

JlaGopaTopHoe 3aanue 2 YnpaxHeHue Ha Tynuk. PacnapanienuBanie MeToja HAMMEHBIINX KBaJpaToB.
Tema 1.3 "Cnoco0bl opranu3anum napajiejibHoi 00padoTKU JTaHHBIX"

JlaGopatopHoe 3amanue 3 Pacuer OTHOCHTENbHOM >(PPEKTHUBHOCTH CIIOCOOOB KOMMYHUKAIUH. BiusHue
3aMeHbI OJIOKHPYIOIIETO MOIy4YeHUs Ha HEOJOKUPYIOIIee MMOIy4eHHE Ha CHHXPOHU3AUNOHHYIO HAKIIAAKY.
Tema 1.4 "BoerunciaurenbHble KiacTepbl"



Jlaboparopnoe 3amanne 4 OcHOBHBIC (DYHKIIMM KOJUICKTUBHONM KOMMYHHUKAIIMHU: OMEPALUSIMHU IIHPOKON
pacceuiku  (broadcast), cOGopa (gather) u rtmoGampHOrOo mnpuBeneHus (global reduction). Pacuer
MapajuIeIbHOTO BOJHOBOI'O YPaBHEHUSI.

Pa3nea 2 «IlapamnenbHbie aaroputmsel. Ctangapt MPDy.

Tema 2.1 "Peanu3anus napaJjjieJbHbIX AJITOPUTMOB'"

JlaGopatopnoe 3ananue 5 [lapannensHpie aITOPUTMBI HUKIMYECKOTO CBUra HA CUCTEME C paclpeaeeHHON
MaMATBIO CO CTPYKTYPOH CETH CBSI3€M MEXIy IpoleccamMu - “KOJIbIO~, B KOTOPBIX KaXIbIil IpoIecc
MHUIMHAPYET PACCBUIKY CBOETO COOOIIEHUS OJHOBPEMEHHO B KaKOM-TMOO BBIOPAHHOM HAIIPABICHHH II0
koJbiy (B MPI):

- C aCHHXPOHHOM OJIOKUPOBAHHOM nepenayueii, OJIOKUPOBAHHBIM IPHEMOM.

- C aCHHXPOHHOM HEOJOKHPOBAHHOMU Nepenaueii, HeOIOKUPOBAHHBIM IPUEMOM.

- C CHHXPOHHOI1 nepeayuei, OJIOKHPOBAaHHBIM PHEMOM.

Tema 2.2 "MoaeanpoBaHue napauleJbHbIX nporpamMm. Peasmm3anusi nmapaJuiesusMa pasjim4HOro
Buaa'"

Jlaboparopnoe 3amanue 6 IlapamienbHble anropuTMbl KOHBEHEPHOW Mepefaud JaHHBIX Ha CHCTEME C
pacrnpeiesieHHOM aMsAThIO CO CTPYKTYpPOU CETH CBsI3ei Mex 1y mporeccamu - “nuHeika’” (8 MPI).

Tema 2.3 ""Metoanbl nepeaaun ganubix. Cranaaptr MPI"

Jlaboparopnoe 3amanme 7 IlapamnenbHbii  alropuT™M  CKaJspHOTO IPOU3BENEHHUS BEKTOPOB C
UCIIOJIb30BaHWEM peayrupoBanHbeix omeparuii (MPI Reduce(...), MPI Allreduce(...)). IlapamnensHbrii
QITOPUTM  CKAJISIPHOTO TPOM3BEIACHHS BEKTOPOB C HCIOJIb30BAHUEM IMAapHBIX B3aHUMOJCHCTBHI
(MPI_Send(...), MPI Recv(...)). CpaBHUTH BpeMsl BBIIOJTHEHUS anroputMoB (B MPI).

Tema 2.4 "IIporokos u 6mdanorexkn MPI"

JlabopatopHoe 3amanme & [lapamnenpHbId aNrOPUTM CYMMHPOBAaHHS DJIEMEHTOB BEKTOPOB C
UCHoJib30BaHueM penyuupoBanubix onepauuii (MPI Reduce(...), MPI Allreduce(...)) (8 MPI).

Kpurepun oueHuBaHmsi:

3a 6 cemectp

MakcuMaJibHOE KOJIHYecTBO 0a/10B: 80 0aJ1J10B.

Kaxxgoe 3aganne oneHuBaercss makcuMyM B 10 Gasios.

10 6. — 3agaHue BBITIOJIHEHO BEPHO;

9-6 6. — Ipu BHITIOJTHEHUH 3aIaHUS OBLIN TOMYIICHBI HETOYHOCTH, HE BIUSIONINE HA PE3y/IbTAT;,
5-3 0. — Ipu BHIOTHEHUH 33/1aHUS OBLIM TOMYIIEHBI OLTHOKY;

2-1 6. — Ip¥ BBHITIOTHEHUH 3aJIaHMsI OBLIH JIOMYIICHBI CYIIECTBEHHbBIE OITUOKH.

0 0. — 3aaHUe HE BBIITOJHEHO.

7 cemecTp

Pazgen 3 «Ilapannenbnbie anropurmsl. Ctangapt OpenMP».

Tema 3.1 "Metoauka pa3padoTKu napajijiejJbHbIX aJrOpUTMOB'"

JlaGopaTtopHoe 3agaHue 1 BBIMOTHUTH BBIYMCIMTEIBHBIM SKCIEPUMEHT I OLEHKH 3((HEKTUBHOCTH
napajuleNbHBIX BbIYMCICHUHN (00paboTka JBYMEPHOTO MaccHBa: NEPECTAHOBKU AJIEMEHTOB, YMHOXEHHE
MaTpHI] U BEKTOPOB) C pacnapajieIiBaHUEM BBIYHUCICHUH ¢ ToMolibio TexHosnoruu OpenMP. BapeupoBaTh
pa3mep maccua ot 10 o 10000, uncio nmorokos — 1,2,4,8.

Tema 3.2 "Bba3zoBble cpeAcTBa Napa/LIeIbHOT0 NPOrPAMMHPOBAHUSA BbIYHCINTEIbHBIX KJIacTepoB'
JlaGopaTtopHoe 3amaHue 2 BBIMOTHUTH BBIYUCIUTEIBHBIN JKCIIEPHUMEHT Il OIEHKH 3()(EeKTHBHOCTH
napajyieNIbHbIX BBIUMCIEHUH (aJrOpUTMBI COPTHPOBKH) C pacHapajieIMBaHHEM BBIYUCICHUN C MOMOIIBIO
texHosoruu OpenMP. Baprsuposats pazmep maccusa ot 10 g0 10000, gucio morokos — 1,2,4,8.

Tema 3.3 "ba3oBble cpeacTBa Nmapajiiej]bHOr0 NPOrPAMMHPOBAHMS CHCTeM ¢ 00mIell NMAMSATHIO.
Cranaapr OpenMP"

JlaGopatopHoe 3amgaHue 3 BBIMOJHUTH BBIYMCIUTEIBHBIN SKCIEPUMEHT I OLEHKH 3((HEeKTUBHOCTH
MapajuleNbHBIX BBIYUCIICHUH (pellleHne CUCTEMBI JIMHEWHBIX alreOpandeckux ypaBHeHU MeTonioM ["aycca)
C pacnapajuleIMBaHUEM BBIYUCIEHHUI C IOMOIIBIO TEXHOJIOTMHA MHOTOIIOTOYHOCTH Ha OCHOBE KitaccoB .NET
(Thread, Task, Parallel). Bapsuposats pazmep cetku ot 100 1o 10000 Touek, uncio motokos — 1,2,4,8.
Tema 3.4 "I'uOpuanasi Moe/ b Napa/uIeJIbHOTO NPOrpaMMHupoOBaHus"



Jlabopatoproe 3amanwe 4 [lapamienbHble alrOPUTMBI  CKAJISPHOTO TPOW3BEICHHUS BEKTOPOB: C
MCIOJIb30BaHUEM penylupoBaHHON omepanuu (reduction(...)); ¢ UCHONB30BaHWEM TUPEKTHB critical{...}
WM atomic.

Pasznen 4 «AaropurmMsbl pacnapaJiieJJuBaHus cOpTUpoBku. [lapasuiesibHbIe YHCI€HHbIE METOAbD).
Tema 4.1 "IIpuHuunbI pacnapajiieTUBaHNs COPTUPOBKH"

JlaGopaTtopHoe 3amanue 5 Matpuna M1 pacnpezneneHa mo npoueccaM TI'OpU30HTAIbHBIMH JIEHTOUHBIMU
roJjiocamu, MaTpunia M2 pacnpeziesieHa BEpTUKaJIbHBIMU JIEHTOUHBIMU [TOJIOCAMH.

Martpuist M1 u M2 06e pacnipesienieHsl 1o IporeccaM ropu30HTaIbHBIMU JIEHTOUHBIMU OJOCaMH.

Tema 4.2 "MHoOronoro4Hoe NporpaMMHUpoOBaHue ¢ HCNOJb30BaHHeM KJaccoB Visual Cod"
Jlaboparopnoe 3amanue 6 IlapayenpHBIM aaTOpUTM YMHOXEHHUS MaTpuilbl M Ha Bektop V ¢
UCTOJB30BAHUEM JUPEKTUBBI pacnapajieIuBaHUs IapaMeTpUUYEeCKUX LHUKIOB #pragma omp for.
[TapannenpHbId aITOPUTM YMHOXKEHHUSI MaTpUIlbl M Ha BEKTOp V ¢ UCIOJB30BaHUEM “pYYHOr0” 3aJlaHUs
pabot (pacmapauienuBaHus UUKIOB). [lapannenbHbId anropuTM YMHOXKEHHS MaTpPUIBl Ha MaTpPHUILy C
UCIOJIb30BAaHUEM TUPEKTUBBI pacnapajie/IiBaHus MapaMeTpuuecKuX LUKIOB #pragma omp for. CpaBHUTH
MOKa3aTean YCKOpeHUs U A(PQPEKTUBHOCTH TNPUBEACHHBIX QJITOPHUTMOB, a TaK JK€ CPaBHUTh HX C
AQHAJIOTUYHBIMU II0KA3aTEISAMU ITHX JK€ AJITOPUTMOB PEaIM30BaHHBIX HA CHCTEMax C pacHpeneIcHHOU
HaMSATBIO.

Tema 4.3 "[lapansiejbHble YHCIEHHbIE METOABI"

JlaGopaTtopHoe 3amanue 7 PemieHue cucremsl JUHEHHBIX anreOpandeckux ypaBHeHUH Ax = f meromom
IIPOCTOM UTEpaLUK.

Paznen 5 «BbICOKOIPOM3BOAUTEIbHBbIE BHIYUCIICHUSD).

Tema 5.1 "BbicokoypoBHeBbIe CpeJCTBa NPOrPpaMMHPOBAHUSI MHOIONPOLECCOPHBIX cucteM. DVM-
cucrema'

JlaGopaTtopHoe 3amanue 8 PemieHue cucTeMbl JHHEHHBIX anreOpandeckux ypaBHeHHd Ax = f meromom
l"aycca.

Tema 5.2 "BpicOKONPOU3BOAUTEIbHbIC BbIYUCJICHHS € NPHMEHeHHeM rpaduyecKuX INpPoLEecCOPOB
(GPU). Texnosorusa NVidia CUDA"

Jlaboparoproe 3amanme 9 IlapamrenpHble aJITOPUTMBI CTpOsATCS ogHOoBpeMeHHO B MPI m OpenMP.
[TapamienpHble BBIYMCICHUS BHYTPU y3Jla BBIYHCIMTEIBHOIO KiacTepa ocyuecTsistorcs B OpenMP, a
B3aUMOJICUCTBUS IPOLECCOB, PACIOJIOKEHHBIX B Pa3HbIX y3lax, ocymecTBisitorcs B MPI: IlapannensHbie
QITOPUTMBl  BBIYUCIEHHMsI ~ ONpejeieHHoro uHTerpaga y=f(x)dx ¢ ucmonb3oBaHHEM  METOAA
NpsIMOYTOJIBHUKOB (Tpaneuuit) s f (x)= sin(x), f (x)=x"2, f (x)=e"x

Kputepuu oneHuBaHusi:

3a 7 cemectp

MakcuMajibHOe KOJIH4ecTBO 0a/L10B: 90 0a/1/10B.

Kaxoe 3a1aHue onenuBaeTcs MakcuMyM B 10 6amios.

10 6. — 3a1aHKe BBITOJIHEHO BEPHO;

9-6 6. — pu BHITIOJTHEHUH 33/1aHUS OBLIN TOMYIIIEHBl HETOYHOCTH, HE BIUSIONINE HA PE3yIbTaT;
5-3 0. — Ipy BHIIOJHEHUH 3a/1aHUs OBLIN TOMYIIEHbI OLIUOKY;

2-1 6. — pu BBITIOJTHEHUH 33/1aHUS OBLITN TOMYIIEHBI CYIIIECTBEHHBIE OLTHOKH.

0 6. — 3aaHue HE BBIIIOJHEHO.

Bonpocsl qu1s onpoca
6 cemecTp

1.0OcHoBel MPI

2. 3arryck MPI mporpamm

3. I'pynmbl KOMMYHHKATOPOB U IPOLIECCOB.

4. Coobmenus MPI.

5. KoMmmyHHUKaTOPBI.

6. Biokupyroiee moBeacHUE

7. Hebnokupytomiee nosenenue. HeOaokupyroriye BbI30BbI
8. CrtocoObl KOMMYHHKAIINH.

9. CuHXpOHHAasi KOMMYHHKAIIHS.



10. KoMmMyHUKaIHsI IO TOTOBHOCTH.

11. bydepuzoBanHass KOMMYHHKAIIHS.

12. CrangapTr3oBaHHass KOMMYHUKAITH.

13. OcHoBHBIE (DYHKINN KOJUIEKTUBHOW KOMMYHHKAITHH.

14. Onepanus mmpokoi pacceuiku (broadcast).

15. Onepanmst cOopa (gather).

16. Onepanus rmodansHoro npuBenenus (global reduction.

17. I3menenue ko/ia napamiebHON IPOrpaMMBbl.

18. Bcnionb3zoBanue pynkiuu MPI Scatterv.

19. Ucnonb3oBanue Gpynkiun MPI_ Scatter.

20. Ucnonp3oBanue pyakauun MPI Gatherv.

21. OcHOBHBIC (PYHKIIMH, HEOOXOIUMBIE /ISl CO3/IaHUS TPYII U KOMMYHHKATOPOB.
22. OcHOBHBIE (PYHKIIUU, HEOOXOAMMBIC JUTsI TIOJTyUYeHHUsI HHPOPMAIIMK O KOMMYHHUKATOpax.
23. OcHOBHBIE TUITBI TaHHBIX MPL

24. TTpou3BOAHBIC TUITBI TAHHBIX.

25. O0m1ye TUTIBI TaHHBIX U KapThl TUIIOB. J{Mana3oH THUIA JaHHBIX.

Kpurepun oueHuBaHus:

3a 6 cemectp

MakcumaJjibHOe K0J1u4ecTBO 0a/10B: 20 6a/J10B.

Bo Bpems onpoca o0ygaeMoMy 3aJar0TCst 5 BOIIPOCOB.

3a 0JIMH OTBET 00yYaeMblii MIOTy4aeT:

4 0. — 3a MpaBUJIbHBIN OTBET;

3 6. — mpu oTBeTE OBLIU IOMYIICHBI HETOYHOCTH, HE BIUSIOLIUE HA PE3YIbTAT;
2 6. — mpu OTBETE OBUIN JOMYIICHBI OINOKY;

1 6. — mpu oTBeTE OBLTN AOMYLIEHBI CYIIECTBEHHBIEC OIINOKH.

0 0. — He OTBETHJI Ha BOTIPOC.

7 cemecTp

1. OOmast cxemMa M METOJAWKA pa3pabOTKH MapauieNIbHBIX anropuTMoB. [lpuHmmn «Pa3nensii-u-
BJIACTBYI». Buabl AeKoMIO3MLIMU 3ajJauu: MO JaHHBIM, 110 KOAY, 10 BBINOJHEHHIO, KOMOMHUPOBAHHBIE.
[IpuMeps! pa3InyHBIX JEKOMITO3HUIIAMN.

2. CopTupoBKa, BBITYKJIbIE OOOJIOYKHM, MAaTPUYHbIE ONEpallM: TNPUMEPbl  JEKOMIIO3ULIMU
PEKYpCUBHOTO BUA.

3. MatpuuHble onepanuu: NpPUMEP AEKOMIIO3ULMU IO JAHHBIM, OJHO-, JIBYX- M TPEXMEPHOE
pazOueHus.

4. OOm1ast cxemMa 1 METOIMKA pa3pabOTKH MapasuieIbHbIX alTOPUTMOB.

5. OneHka Tpy10€MKOCTH ONepaluii nepesadn JaHHbIX JUIs KIacTepHbIX cucTeM. Mozenb X OKHHU.

6. bazoBele cpencTBa mapanienbHOro MPOrpaMMHMPOBAHUS CUCTEM ¢ obOmieil mamsareio. CraHaapt
OpenMP. O6mue cBenenus. Ctpykrypa crannapta OpenMP. Jloctouncta Texnonorun OpenMP.

7. Mognens napamienusma OpenMP. Mogens namstn OpenMP. Jlupextussl OpenMP. Tumel
nupekTuB. PopMaT 3arucH TUPEKTUB.

8. OpenMP. Onpenenenue napamiensHoi obmactu. Pacripenenenue BoIYMCICHUNE MEXy TOTOKaMH.

JIMpeKkTUBbl CUHXpPOHM3AIMH. JIMPEKTUBBI yIpaBieHHs 00JIaCThIO BUJIUMOCTH JaHHBIX. COBMECTHMOCTD
JUPEKTUB U UX IIapaMETPOB.

9. bubnunoreka ¢yuknuit OpenMP. ®OyHKkuM Uis  KOHTpOJId/3ampoca MapaMeTpoB  Cpe.bl
ucnosHeHus. DyHKIMU CUHXpOHU3auuu. llepeMeHHbIe cpeibl HCIIOIHEHNS.

10. CpaBuenue texnomoruii MPI u OpenMP. I'mOpuassiit (MPI+OpenMP) noaxon mist SMP-
KJ1acTepoB. IHCTpyMeHTaNbHbIE CPECTBA Pa3paObOTKU U OTIAJAKH MHOTOMOTOYHBIX MPHIIOKEHHHN.

11. [IpuHIMIBI pacniapajuieTuBaHusl COPTUPOBKU.OCHOBHBIE nocineaoBaTeIbHbIe aJITOPUTMBI
COPTHUPOBKH JaHHBIX. MaciTabupoBaHue NMapauieIbHbIX BEIYUCICHHUMN.

12. [TapannensHbie MeToabl copTupoBKH. Ily3bipbkoBas coptupoBka. CoptupoBka lllemna. boicTpas

copTupoBka. OOOOIIEHHBII aNTOPUTM.



13. MHOromoTo4YHoe MPOrpaMMHpPOBaHWE C HCIOAb30BaHMeM kiaccoB MS  Visual Cod.
MmHoronorounass o0pabotka. Meroasl u  cBoiictBa kiacca Thread. ®onoBbie mnotoku. Kitace
BackGroundWorker.

14. MHuoro3agauHocth Ha ocHoBe kimacca Task. dabpuka 3amad. OOOOIICHHBIE KJIAacChl 3aqad U
¢dhabpuku 3amau Task TResult, TaskFactory TResult, MeToap! 1 cBOICTBa KJ1acCOB.

15. [Mapamnenusm  3amau. [lapamienm3m  pansbix. Kmacc  Parallel; meronsr  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

16. [MapannensHble YUCIEHHBIC METOIBI. Y MHOKCHHE MATPUIBI Ha BeKTOp. [IpomsBeneHne MaTpwil
(anroputMm IlTpaccena).

17. [MapannensHass peaym3aryisi BOJIHOBOTO alrOpuUTMa IMOMCKA KpaTdaimiero myTd B rpade s
Clly4asi HEOpUEHTUPOBAHHOTO MJIaHAPHOTO Tpada.

18. [Mapannenshas peanuzanus ObicTporo npeodpazoBanust Oypobe.

19. BricokoypoBHEBbIE Cpe/ICTBA TPOrPaMMHUPOBAHKS MHOTOIIPOLIECCOPHBIX cucteM. DVM-cucrema.
OO0mue cBeIeHUs, IS CO3AaHMS, PUHIIUITBI TIOCTPOCHUSI.

20. Monens napanienusma, MOIIb BBIMIOTHEHHUST U MOJIEIb IporpaMMmupoBanust DVM.

21. SI3biku nporpammupoBanusi DVM. Tupextussl DVM (Ha npumepe si3pika C-DVM).

22. Bricokonpon3BoauTeIbHBIC BBIYUCIICHUS C IMpUMeHeHHeM rpadudeckux mporeccopoB (GPU).
ApxurekTtypa coBpemeHHbIx GPU.

23. Texnomorus NVidia CUDA. Moaenu u mabioHBI TPOrpaMMHUPOBAHUS C HCIIOJB30BAHHEM
TexHosoruu CUDA. Mognens mamsatu CUDA. Tume! maMsTH.

24. BBenenne B BhIUMCIEHUs 0Omero HaszHadeHws ¢ wucrnonb3oBanreM GPU. OcHOBHBIC
apxutektypHsle oranuus GPU ot CPU.

25. Ontummsanus CUDA-npunoxenuit. Mogens ucnonnennss CUDA.  Kommusmmss CUDA-
MPUIIOKEHUM.

Kpurepun oueHuBaHmsi:

3a 7 cemectp

MakcumaJjibHOe K0J1u4ecTBO 0a/10B: 10 6a/10B.
Bo Bpemst onrpoca o0ydaeMoMy 3aJar0TCS 5 BOTIPOCOB.
3a 0JIMH OTBET 00yYaeMblii OTy4aeT:

2 0. — 3a mpaBUJILHBIN OTBET;

1 6. — mpu oTBETE OBLIN AOMYLIECHBI OMINOKH;

0 0. — HEe OTBETUJI Ha BOTIPOC.

3 MeToanueckne MaTepuaJibl, onpeae/sonye npouelypbl OeHUBAHUS 3HAHUI, YMEHHM I, HABBIKOB 1
(M1M) ONBITA JEATEJIbHOCTH, XaPAKTEPU3YIOIIUX 3TAaNbl JOPMHUPOBAHUA KOMIIETECHIU I

HpOI_[CI[prI OLICHMWBAHMWA BKIIIOYAIOT B cels TeKyuIHfI KOHTPOJIb U IPOMCIKYTOUYHYIO aTTCCTAlIHIO.

Telcymuﬁ KOHTPOJIb YCI€EBAEMOCTHU MMPOBOAUTCHA C HCITIOJIB30BaHUEM OIICHOYHBIX CpeacTs,
MNpEACTAaBJICHHLBIX B II. 2 JaHHOT'O MPUIIOKCHU. PeBy.]'IBTaTBI TCKYIICTO KOHTPOJIAA JOBOIAATCA 4O CBCACHUS
CTYACHTOB 110 HpOMe)KYTOqHOﬁ aTrTeCTanuu.

HpOMeHCYTO‘IHaﬂ aTTecTalUsd IIPOBOAUTCA B (bopMe 3a4€Ta U DK3aMcCHa.

3auer MMPOBOAUTCA IIO OKOHYAHHUIO TCOPETHYCCKOI'O 06y‘ICHI/I$I JI0 Hadaja 3K3aMCHAIIMOHHOM CECCHH B
COOTBCTCTBUU C pACIIMCAHUCM. KomnunuectBo BOIIPOCOB B 3aJaHUU — 3: ABa TCOPECTUYCCKUX BOIIPOCa U OAHO
IMPAKTUKO-OPUCHTHUPOBAHHOC 3aaHUC. OOnaBiieHue PE3YIbTATOB MPOU3BOJAUTCA B JCHDL 3a4eTa.
PC3YJ'H:T3.TBI aTTeCTallur 3aHOCATCA B BCIOMOCTb MU 3aUCTHYIO KHMXKKY CTYACHTA. CTyI[eHTLI, HC IMpomeammne
MPOMECKYTOUYHYIO aTTCCTAL[UIO ITO Fpa(i)I/IKy, JOJDKHBI JIUKBUAUPOBATH 3aJ0JDKCHHOCTH B YCTAHOBJIICHHOM

MOPSIIKE.
DK3aMeH TPOBOJUTCA MO PACTHCAHUIO JIK3aMEHAIMOHHOW CECCMU B MHUCbMEHHOM Bujue. KommdecTBo
BONIPOCOB B OK3aMEHAIIMOHHOM 3aJaHMM — 3. JBa TEOPETUYECKHX BOIMpPOCa U OJHO MPAKTUKO-

OpHUEHTHpPOBaHHOE 3amaHue. [IpoBepka OTBETOB W OOBSIBICHUE PE3YJIHTATOB MPOU3BOIUTCS B JEHBb
9K3aMeHa. Pe3ynpTaThl aTTecTalii 3aHOCSATCS B BEIOMOCTh M 3aU€THYIO KHUXKKY cTylaeHTa. CTyAeHThl, He
MIPOIIEIITNE TPOMEKYTOUHYIO aTTECTAIIMIO TI0 TpaduKy CECCUU, JOJKHBI JIMKBUINPOBATh 33/I0JDKEHHOCTD B
YCTaHOBJICHHOM TOPSIKE.



Ipuio:xkenue 2
METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO TNCHUITJIMHBI

VY4eOHbIM MJIaHOM NPEyCMOTPEHBI CIEAYIOIINE BUABI 3aHITUI:

- JIEKIUHU;

- 1a0opaTOpHbIE 3aHATUS.

B Xozxe NEKIMOHHBIX 3aHATHUH pacCMaTpPUBAIOTCS OCHOBHBIE TEOPETHUYECKHUE BOMIPOCHI, JAOTCS
PEKOMEHALUY JUIsl CAMOCTOATENbHOM pabOThI ¥ NOATOTOBKE K J1a00PATOPHBIM 3aHATHSM.

B xozne nabopaTopHbIX 3aHATUN YrIyOISIOTCS U 3aKPEIUIIOTCS 3HAHUS CTYEHTOB IO PSIIy PAaCCMOTPEHHBIX
Ha JICKIUSAX BOIPOCOB, Pa3BUBAOTCS HABBIKU IPAKTUYECKON pabOTHI.

[Tpu moAroTOBKE K J1a00OPaTOPHBIM 3aHSATHIM KaXKAbIi CTYJCHT JOJDKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATypYy;

— U3YUUTH KOHCIICKTLL HGKHHﬁ;

— MIOATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMOM TeMe.

B mporecce moaroToBKH K 1a00paTOPHBIM 3aHITUSM CTYACHTBI MOTYT BOCIIOJIb30BaThCS KOHCYJbTAIIUSMH
IpernoiaBaTeds.

Bomnpocsl, He paccMOTpeHHbIE Ha JIAOOPATOPHBIX 3aHATUSAX, JOJDKHBI ObITh M3y4EHbI CTYJCHTaMH B XOJ€
camocTosITeNIbHOM paboThl. KoHTponb camocTosTeNbHONH pabOThl CTYJIEHTOB Hajl y4eOHOHM mporpammon
Kypca OCYILIECTBISICTCA B XOJ€ 3aHATUI METOJIOM ompoca. B Xome camMocTOsSTeNnbHOW pPabOThl KaxAbli
CTYACHT 00s13aH npoynTartb OCHOBHYKO MW II0 BO3MOXHOCTU AOIIOJHUTCIBHYIO JIUTCPATypy IO
U3y4yaeMOM  TeMme,  JONOJHUTh  KOHCIEKThl  HEJOCTAloIlMM  MaTepuajoM,  BBIIUCKAMH U3
PECKOMCHAOBAHHBIX ITEPBONCTOYHUKOB. BI:IIIeJII/ITI) HCIIOHATHBIC TCPMUHBI, HaTH WX 3HAUYeHHE B
SHIMKIIONEUUECKUX CIIOBApsX.

CTYI[CHT AOJDKEH T'OTOBUTLHCA K MPCACTOALICMY ﬂa60paTopH0My 3aHATHIO IIO BCEM, 0003HAaYECHHLIM B
paboueil mporpamme JUCHUILIMHBI BOIPOCAM.

JUIsi TOATOTOBKM K 3aHATHAM, TEKYHIEMY KOHTPOJIIO M IPOMEKYTOYHOM aTTECTallMM CTYJEHTBl MOTYT
BOCII0JIb30BaThCsl 3JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Taxoke oOydarouiyecs MOTYT B3ATh Ha JIOM
HEOOXOJMMYIO  JINTEpaTypy Ha a0OHEMEHTE YHHUBEPCHUTETCKOW OMOIMOTEKH WIIM BOCIIOJIB30BATHCS
YUTAIbHBIMU 3aJIAMH.



