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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 MK-1,ITK-3
MuHckoro. Croco0st TIOCTPOCHHS MHOTOIIPOLIECCOPHBIX J12.3,J12.4, JI2.5,
BBIYUCITUTEIBHBIX CHUCTEM. Kparkas UCTOpUS pa3BUTHSL J12.6, J12.7
BBICOKOIIPOM3BOIUTENbHBIX BblUMcIeHUH. IIpuMmepbl mnapamiienbHbIX
BBIYUCITUTEIHHBIX CHCTEM.
/ Jlex /
Tewma 1.1 "OcHOBBI napayuIeIbHBIX BHIYUCICHUI" JI1.1, JI1.2, JI1.3,
12 3anyck MPI mnporpamm. Komnwmsmms. Hactpoiiku st cOopku u 6 4 MK-1.1TK-3 J11.4,J12.1, J12.2,
’ cuera. 3amyck B makere. lllects 6a30BbIX BBI30BOB. CooOmenuss MPI. ’ J12.3,J12.4, JI12.5,
Kommynukaropsr. / JIab / J12.6, J12.7
JI1.1, JI11.2, JI1.3,
Tewma 1.1 "BBenenue B napansienbHble BHIYUCICHUS " JJ1.4,J12.1, JI2.2,
1.3 . 6 4 | IIK-1,IIK-3
Petitinru Begymux cynepkommnsiorepos / Cp / J12.3,J12.4, J12.5,
JI2.6, J12.7
Tema 1.2 "OG30p mHapamIenbHBIX BBUHCIUTEIBHBIX CHCTEM H UX
Kiaccuduxarys”
Knaccuduranuss  mapamienbHbIX — BbUUCIeHHA 10 DmuHHY W
Kpumaamapou. TloHSTHS MYJIBTHIIpOIECCOpPa, MYJIBTHKOMIBIOTEPA, 1.1 7112 7113
BBIYUCIUTEIHHOTO KJacTepa. Cnioco0b1 TIOBBIIICHUS oA 1 1A
N J1.4,J12.1, J12.2,
1.4 |npou3BOAMTENBHOCTH KOMIIBIOTEpa: KOHBeWepH3alus, KIILUPOBaHHUE 6 2 [IK-1,ITK-3 2.3 124 712.5
KOMaHJ WM  JaHHBIX, YBEIMYEHHWE  KOJWYECTBA  PETUCTPOB, H’E. 6 H,2.7 ’
CYMEPCKAIPHOCT U MHUKPOCYNEPCKAIIPHOCTh  MPOIIECCOPOB. ’
Mopenu MHOTOIpoLEeccOopHbIX cucteM (mepexon or RAM k PRAM),
JIOK&ITbHAs TaMsITh, MOIYJIH C INUHHOH CBSI3bI0, pasjelisieMas oOmias
naMsTh. TOMOJOTUM MEXMOIYIHHON CBSI3U: IIMHA, ByMEPHAas CETKa,




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 TIK-1,11K-3 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 TIK-1.11K-3 JI1.4,J12.1, J12.2,
CepuanuzyemMocThb, TpeOOBaHHUS KOTepEHTHOCTH, CTOUMOCTbH JI2.3,J12.4, JI2.5,
MEePECHIIKH B MapaIeIbHBIX cucTeMax. MapmpyTusanus. / Cp / J12.6, J12.7
Tema 1.3 "CnocoObl OpraHu3aliyl MapauIeIbHOW  00pabOTKH
JaHHBIX"
OCO0EHHOCTH OpraHHU3allM TapaUICIbHBIX BBHIYMCIECHHH B CHCTEMax 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 IK-1,I1K-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 TIK-1,ITK-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 | TIK-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 IK-1,T1K-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 | IIK-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 .4 2.1 712.2
2.3 |korepeHTHOCTU IaHHBIX. MoOJEIU KOHKYPEHTHOH U MCKIHOYUTENBHOM IK-1,I1K-3 A A Tim e
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,ITK-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,I11K-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,ITK-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,I1K-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,T1K-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. [K-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-1.1TK-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,ITK-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 T1K-1,I1K-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 | IIK-1,IIK-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 TIK-1,IT1K-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,ITIK-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 [K-1,T1K-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 | mK-1.1K3 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 K1 TTK-3 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 | TIK-1.11K-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 I1K-1,ITK-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,ITK-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,ITK-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 ITK-1,T1K-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 ITK-1,ITK-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
o . _ JI1.4,J12.1,J12.2,
4.6 |Pemenue cucTeMbl IHHEHHBIX anreOpaMueckux ypaBHeHuH Ax = f 7 4 | IIK-1,IIK-3 2.3, 2.4, 1.5,
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,ITK-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 > | -1 IK3 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 TK-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.




Mpuniaoxenne 1

®OHJJ OHEHOYHBLIX CPEJCTB
1 Olmcalme nokasarejie u KpnTepueB OIlCHUBaAHUA KOMHeTeH[IHﬁ Ha pa3.1mqm)lx Tamnax mx
(hopMupoBaHuUs, OMUCAHHE IIKAJ OLIEHUBAHUSA

1.1 Tloka3aTenu U KpUTEpUH OLICHUBAHUS KOMIIETCHIINI:

3VH, cocrapisolye
KOMIIETEHIINIO

TTokazaTenn olleHUBaHUSA

Kpurepuu onenvBanus

Cpencrsa
OLICHUBAHUS

IIK-1 - cnoco0eH UCIOJb30BATH METOABI HHCTPYMCEHTAJIBHBIC CPEACTBA UCCIICTOBAHUA 00bEKTOB

npogeccuoHaATbLHOI 1esITeJLHOCTH, hopMaTu3aluu 1T

DEIMETHOI 06J1aCTH C y4eTOM OrpaHUYeHHI

3. OCHOBHBIC TIOHSTHUS U3
oOmacTu pa3paboTku
MPOTPAMMHBIX CUCTEM,
MPUMEHSEMbIC METPUKH,

3HACT METOJOJIOTHH Pa3paboOTKH
MPOrPaMMHOT0 00ECTICUCHUS;
MIpaBIJIa HAMMCAHUS TIOHATHON
TECTOBOH TOKYMEHTAITH (TECT-

cthopmupoBasiIeecs
CHUCTEMAaTUYECKOC 3HAHUEC
METOJIOJIOTUH pa3paboTKH
POTrPaMMHOTO 00ECTICUCHHST; IPABUIT

O (6 cemectp
1-25),

O(7 cemectp 1-
25)

METOABL U KEHCBI, TECTIUIaHbI) MpPHU HaIMCaHHA MOHATHOM TECTOBOM 3 (1-295),
UHCTPYMEHTAJIbHBIE IOATOTOBKE K OIPOCY, 3a4eTy U JOKYMEHTAIUH (TecT-KeHChl, 3 (1-25)
cpeicTBa JK3aMeHY TECTIUIaHbl) IPH OTBETE HA BOIPOCHI
0IIpoca, 3a4eTa 1 HK3aMeHa

VY. IpUMEHSTH OCHOBHBIE HNPUMEHSET METObl YIIPABICHUS KOPPEKTHOCTh NpUMeHeHUs: MeTol10B | JI3 (6 cemecTp
METOABI pa3pabdoTKH npoleccamu pa3padoTKu ynpasieHus nponeccamu paspadorku | JI31- JI38, 7
MIPOTrPaMMHOTO TpeOOBaHMIA, OIICHKH PUCKOB, TpeOOBaHMIA, OIICHKH PUCKOB, cemectp JI31-
obecreueHusT; MPUMEHSTh MPUOOPETCHUS, MPOCKTUPOBAHMSI, | IPHOOPETEHUS, IIPOCKTHPOBAHHSI, JI39);
OCHOBHBIE€ HHCTPYMEHTHI KOHCTPYUPOBAHUS, TECTUPOBAHUSA, | KOHCTPYUPOBAHUS, TECTUPOBAHUS, 1033 (1-5);
pa3paboTKu MPOrPaMMHOTO | SBOJIOLMU M COMIPOBOKACHUS TP | SBOJIIOLMH U COMPOBOKACHUS MPH 1033 (1-5).
obecrieueHus BBITIOJTHCHUN J1a00PaTOPHBIX U BBITIOJTHCHUH J1a00PaTOPHBIX U

NPaKTUKO-OPUEHTUPOBAHHBIX NPaKTUKO-OPUEHTUPOBAHHBIX

3aJaHui 3aJaHU
B. ocHOBHBIMU MeTOIaMH paspabatbiBaeT IpOrpaMMHOE KOPPEKTHOCTh pa3padOTKu JI3 (6 cemectp
pa3paboTKH MPOTPAMMHOTO | oOecriedueHne Py BHITOTHCHUH MIPOrpaMMHOI0 00ECIICUCHUS IPH JI31-JI38, 7
obecrieueHusT; OCHOBHBIMHU Ja00paTOPHBIX U TIPAKTHUKO- BBITIOJTHCHUH J1a00PaTOPHBIX U cemectp JI31-
MHCTPYMEHTaMH Pa3pabOTKH | OPUEHTHPOBAHHBIX 33aHUMI NPaKTUKO-OPUEHTUPOBAHHBIX J139);
IIPOrPaMMHOI0 00ECIICUCHHUS 3aTaHAH 1033 (1-5)

11033 (1-5)

MK-3: cnocoden pa3padaTbIBaTh KOMIIOHEHTHI MPOrPAMMHBIX KOMILIEKCOB (B TOM 4ncJie nHTepdeiicsl, ApaiiBepa,
KOMIIISAAITOPBI, 3arPy34nKH, COOPIIUKH, CHCTEMHbIE YTHJIMTHI) H 043 JaHHBIX C HCMO0JIb30BAHUEM COBPEMEHHBIX
HHCTPYMEHTAJIbHBIX CPEJACTB H TEXHOJIOTHii MIPOrpaMMHPOBAHMS

3: OCHOBBI HH)OPMATHUKU U | 3HAET MPOTrPaMMHBIE CPEICTBA chopmupoBaBIIeecs O (6 cemectp
IpOrpaMMHUPOBaHHUS CHCTEMHOT'0, IIPUKJIAHOTO U CHCTEMAaTUYEeCKOE 3HAaHHUE 1-25),
CIELMAIBHOIO Ha3HAYCHUS, IpOrpaMMHBIX cpeAcTB cucteMHoro, | O(7 cemectp 1-
MHCTPYMEHTAJIbHBIE CPE/ICTBA, NPUKIATHOTO U CHIEHHAIBHOTO 25)
SI3BIKH ¥ CUCTEMBI Ha3HAYCHUS, HHCTPYMEHTATHHBIX 3 (1-25),
MIPOTPaAaMMHUPOBAHUS TTPH CPEJICTB, S3BIKOB M CHCTEM 2 (1-25)
MOJTOTOBKE K OMPOCY, 3aUeTy U NpOrpaMMHUPOBAHUS IPH OTBETE HA
9K3aMEHY BOIPOCHI OIIPOCa, 3a4€Ta U IK3aMeHa
V: ucnons3oBaTh UCIIOJIB3YET MPOrpaMMHBIE chopmupoBaBIIeecs JI3 (6 cemectp
COBpPEMEHHBIC TEXHOJIOTUN CpeICTBa CHCTEMHOTO, CHCTEMAaTHIECKOE YMCHHUE JI31-JI38, 7
pa3paboTKu MPOTPaMMHBIX | IPUKJIAIHOTO U CHIEHHAIEHOTO UCIIOJIb30BaHMS POTPAMMHBIX cemectp JI31-
POAYKTOB Ha3HAYCHMs, HHCTPYMEHTAJIbHBIE | CPEIICTB CUCTEMHOT O, IpukiIaanoro u | JI39);
CPENICTBA, SI3BIKU M CHCTEMBI CITEIMAaIHLHOTO Ha3HAUCHYIS, 1033 (1-5);
MIPOTPaAaMMHUPOBAHUS TTPH HHCTPYMEHTAJILHBIX CPENCTB, s3pIK0B | [1033 (1-5).
BBITIOJTHEHNUH JTaOOPaTOPHBIX U Y CHCTEM IPOTrPaMMHUPOBAaHUS TPU
MPaKTUKO-OPHUEHTHPOBAHHBIX BBITIOJTHEHNUH JTA0OPATOPHBIX U
3aJ]aHui NPaKTUKO-OPHUEHTHPOBAHHBIX
3aJaHUM
B: naBbIkaMu pa3paboTKu BJIa/Ie€T HABBIKAMU NIPUMEHEHHUS chopmupoBaBIIeecs JI3 (6 cemectp
aNrOPUTMOB B BUE OJI0K- MIPOrpaMMHBIX CPENICTB CHUCTEMATUYECKOE BIIaJICHUE JI31- J138, 7
CXEMBI ¥ COCTaBJICHUs [U1aHa | CUCTEMHOTO, IPUKJIAIHOIO U HaBBIKAMU IPUMEHEHHUS cemectp JI31-
PYYHOTO TECTHUPOBAHHS CHEUUAIBHOTO Ha3HAYCHUS, NpOrpaMMHBIX CPEACTB cucTeMHoro, | JI39);
paspabateiBaeMOro MHCTPYMEHTAIBHBIX CPELCTB, MIPUKIALHOIO U CIELUAIbHOTO 1033 (1-5)
MIPOTPAMMHOTO TPOAYKTA SI3BIKOB M CICTEM HA3HAYCHUS, HHCTPYMEHTAIBHBIX 11033 (1-5)




MPOTPaMMUPOBAHUS TIPU CPEJICTB, SA3BIKOB U CUCTEM

BBITIOJTHEHUH JIA0OPATOPHBIX U MPOTPaMMUPOBAHUS  TIPU

MIPaKTUKO-OPUEHTHPOBAHHBIX BBITIOJTHCHUH J1a00PaTOPHBIX U

3aJaHuH MPaKTUKO-OPUEHTUPOBAHHBIX
3aJaHuH

O —onpoc, JI3 — naboparopusie 3ananus, [1033 - npakTHKO-OpuEeHTHPOBaHHBIC 3aaHus K 3adery, [1030 -
IIPaKTUKO-OPUEHTHPOBAHHBIE 3a/1aHUA K dK3aMEHY, O — 80NPOCHL K 9K3AMEHY, 3- GONPOCHL K 3aUent).

1.2 IIIkajel OlICHUBAHU:

Texkymuii KOHTpOJIb YCIEBAEMOCTHM M MPOMEXKYTOUHAs aTTecTallusi OCYIIECTBIAETCS B  paMKax
HaKOMHTEJIbHON OaJNTbHO-PEUTUHTOBOM cucTeMbl B 100-0aibHOM TTKaIe.

- 84-100 6amtoB (OIEHKA KOTIHYHOY);

- 67-83 6aoB (OIEHKA «XOPOIIIO»);

- 50-66 GaysI0B (OIIEHKA YAOBIETBOPUTEIIBHO);

- 0-49 6anoB (OlIEHKA HEYIOBIECTBOPUTEIHHO).

- 50-100 G6ammoB (3auer);
- 0-49 GamnoB (He3auer).
2 Tunosknie KOHTPOJIbHBIC 3aJJaHUS WU HMHBIC MaTepHUuabl, HCOﬁXO[{l/IMble OJdA OLEHKH 3HaHHﬁ,
YMEHHUil, HABBIKOB M (MJIH) ONBITA JAEATEIbHOCTH, XAPAKTEPU3YKOIIMX IJTanbl (opmMupoBaHus
KOMIETEHIHIl B MpoIlecce 0CBOEHHS 00pa30BaTeIbHOIl MPOrpaMMbl
6 cemecTp
Bonpocsl k 3auery

1.0cHoBsl MPI

2. 3anyck MPI nporpamm

3. I'pynnsl KOMMYHHUKATOPOB U IIPOLIECCOB.

4. Coobmenus MPI.

5. KoMMyHHUKaTOpHI.

6. brokupyroiiee noBecHUE

7. Hebnokupytomiee nosenenue. Hebaokupyromiye BbI30BbI

8. CrtocoObl KOMMYHHKAIIAH.

9. CHUHXpOHHAsI KOMMYHHKALIUSL.

10. KoMmMyHUKalus 10 TOTOBHOCTH.

11. BydepuzoBanHasi KOMMYHUKALHUS.

12. CtanmapTu30oBaHHasi KOMMYHUKAIUA.

13. OcHOBHBIE PYHKIMH KOJUIGKTUBHOW KOMMYHUKAITHH.

14. Onieparnus mmpokoit pacceuiku (broadcast).

15. Oneparus coopa (gather).

16. Oniepanus rinobanpHOro npuseaeHus (global reduction.

17. I3MeHeHune ko/1a napauieIbHOW IPOrpaMMBI.

18. BcionszoBanue ¢pynkiuu MPI Scatterv.

19. Ucnonw3oBanue ¢pynkunn MPI Scatter.

20. UcnionwszoBanne Gpynkiuu MPI Gatherv.

21. OcHoBHbIE (PYHKITH, HEOOXOAUMBIE IS CO3JJaHUS TPYIIIT 1 KOMMYHUKaTOPOB.
22. OcHOBHbIE PYHKIINH, HEOOXOIUMBIE IS MOJIy4eHUs HH(OPMAaLlUd 0 KOMMYHHKATOpax.
23. OcHoBHbIC TUTBI TaHHBIX MPI.

24. TIpou3BOIHBIC TUTIBI JAHHBIX.

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

IIpakTHKO-OpHEHTHPOBAHHBbIE 32JaHUS K 3a4eTy

3aganue 1. [locrtaHoBKa 3aauml pacmapauieIMBaHHs CYIIECTBYIOLIMX CEPUANIbHBIX alrOpUTMOB. [Ipumep
CYMMHUPOBaHHS MaccHBa. Peamn3aius mapauiebHbIX aITOPUTMOB C UCTIOIB30BaHUEM ITPOIIECCOB.

3ananue 2. PacueT oTHOCUTENHHON 3(PPEKTUBHOCTH CIIOCOOOB KOMMYHUKAIIH.

3amaane 3. OcHOBHbIE (GYHKIUMHM KOJUICKTUBHOW KOMMYHHUKAIIMHM: OMNEPAIUsIMU IIHPOKOW PaCChUIKH
(broadcast), cOGopa (gather) m rmobanmsHoro mnpuBeneHus (global reduction). Pacuer mnapamiensHOTO
BOJIHOBOTO ypaBHeHUs. [IpencraBieHmne pe3ybTaToB pacyera.




3aganue 4. IIporpamma BbluMcieHHs yucia . Onepanuu nepeaadyd JaHHBIX MEXIY ABYMs MPOLIECCaMHU.
KosnekTuBHBIEC Onepanyuy nepegayn JaHHbIX.

3ananue 5. YnpaBiieHuEe IpyniaMH MPOLECCOB U KOMMYHUKAaTopamMHu. MoJenbHbI MIPUMEP: YMHOXEHHE
MATPHUIIBI HA BEKTOP.

Kpurepun oneHuBaHus:

- 50-100 OGamnoB («3auTeHO») — U3JIOKECHHBIA Marepuand (HaKTUYECKH BEpEH, HaIW4Yhe TIyOOKHX
HCUCPIBIBAIOIINX 3HAaHUH B 00BEME TPONAECHHON MPOTrpaMMbl IUCHUIUIMHBI B COOTBETCTBHU C
MOCTABJICHHOW MPOTrpaMMOil Kypca I1e7bl0 00y4YeHHUsT; paBUIIbHbIC, YBEPEHHBIEC ACHCTBUS 10 NMPUMEHEHHUIO
MOJTYYCHHBIX HABBIKOB M YMEHHMH IPH PEIICHWH MNPAaKTUKO-OPHEHTHPOBAHHBIX 33JaHUM, TPAaMOTHOE H
JIOTHUECKH CTPOWHOE M3JIOKEHWE Marepuaja IpH OTBETe, YCBOCHHE OCHOBHOW UM 3HAaKOMCTBO C
JOTIOJTHUTEIIbHON JIUTEPATYPO;

- 0-49 GannoB («HE 3aYTEHO») — OTBETHI HE CBSI3aHBI C BOMPOCAMH, HAIWYHE TPYOBIX OLIMOOK B OTBETE,
HETIOHWMaHNe CYIIHOCTH M3JIaraéMoro BONPOCa, HEYMEHHE NMPHUMEHATh YMEHUS W HABBIKU TPH PEIICHUH
MPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHUH, HEYBEPEHHOCTb M HETOYHOCTh OTBETOB Ha JOMOJHHUTEIbHBIC H
HaBOJSAIINE BOIIPOCHI.

7 cemecTp
Bonpocsl k 3xk3amMeny

1. OOmast cxemMa M METOAUKa pa3pabOTKH MapauleNbHbIX anroputMmoB. Ilpuximn «Pa3npensii-u-
BJIACTBY». Buapl neKkoMno3uuuu 3agadu: MO JAQHHBIM, MO KOAY, IO BBINOJHEHUIO, KOMOMHHPOBAHHBIE.
[IpuMepsl pa3IuyHBIX JEKOMITO3ULIAMN.

2. CopTupoBKa, BBIIYKJIbIE OOOJIOYKH, MaTPUYHBbIE OMNEpPalUU: TMPUMEPHl  JEKOMIO3UINH
PEKYPCUBHOIO BUA.

3. Marpuussle onepauuy: OpUMEpP ACKOMIO3WLIHMHA TO AAHHBIM, OJHO-, ABYX- M TPEXMEpPHOE
pa3bueHusl.

4. OO1mas cxema U MeToMKa pa3padOTKH MapayIebHbBIX aIrOPUTMOB.

S. OneHka Tpy10EMKOCTH ONEpALUi NIepejaul JaHHBIX IS KJIacTepHBIX cucTeM. Mojenb X OKHHU.

6. ba3oBbie cpencTBa mapauiebHOTO MPOTPAMMHUPOBAHMS CUCTEM C 00mIed mamsarpio. CTaHmapT
OpenMP. O6mue cBenenus. Crpykrypa crangapta OpenMP. Jloctouncrsa Texnonoruu OpenMP.

7. Mogens napamienuzma OpenMP. Mognens namsata OpenMP. HupextuBbel OpenMP. Twunst
nupeKkTuB. PopMart 3aIucu TUPEKTUB.

8. OpenMP. Omnpenenenve mnapawieabHON oOmactu. PacnpenencHue BBIUHUCICHUNW MEXKITY

MOTOKaMH. JIUPEKTUBBI CUHXpPOHHM3AIMK. JIMPEKTHUBHI YIpaBIEHUS OO0JIACTBIO BUIUMOCTH JIAHHBIX.
CoBMECTUMOCTb AUPEKTUB U UX [TapaMETPOB.

9. bubmuoreka @ynkiuit OpenMP. @yHKuuu i KOHTpOJIs/3ampoca TapamMeTpoB  CPEJib
ucrnonHenus. DyHKIUN CUHXpoHM3anuu. [lepeMeHHbIe cpeibl HCIIOTHEHMUS.

10. CpaBuenue texHomoruii MPI u OpenMP. T'mbpunssiit (MPI+OpenMP) noaxon nns SMP-
KJ1acTepoB. IHCTpyMeHTaNbHbIE CPEACTBA Pa3padOTKU U OTJIAAKH MHOTOIOTOYHBIX MPUIIOKEHUI.

11. [TpuHIMNBI pacniapayieTuBaHust COPTUPOBKU.OCHOBHBIE 1OCJIeI0BAaTEIbHbIC aJITOPUTMBI
COPTUPOBKM JaHHBIX. MaciiTabupoBaHue NapauleIbHbIX BEIYMCICHUMN.

12. [TapannensHble MeToabl copTupoBkH. I1y3bipbkoBas coptupoBka. CoptupoBka Illemna. BbeicTpast
coptupoBka. OG0OIIEHHBII AJITOPUTM.

13. MHOronoTouHoe MpOrpaMMHpPOBaHHE C HcCHoNb30BaHMeM kimaccoB MS  Visual Cod.

MHuoromnorounass o0pabotrka. Mertoasl W cBocTtBa kiacca Thread. ®onoBwle motoku. Kiacc
BackGroundWorker.

14. MHoro3agadHocTs Ha ocHOBe kiacca Task. ®abpuka 3amad. OOOOIIEHHBIE KJIACChl 3a1a4 |
¢babpuxu 3amau Task TResult, TaskFactory TResult, MmeTo1p1 1 CBOHCTBA KJIACCOB.

15. [Mapamnenusm  3amau. Ilapamnenmmsm  mannbix. Kmace  Parallel; meronmer  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

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

17. [TapannensHas peanu3aius BOJHOBOTO aJITOpUTMa IMOWCKAa KpaTdamiero myTd B Tpade s

Cllydasi HOpUEHTHUPOBAHHOTO TUIaHAPHOTO Tpada.
18. [TapannensHas peanu3anus ObicTporo npeodpazoBanust Oypoe.



19. BricOkOypOBHEBBIE Cpe/ICTBA MPOIPAMMHUPOBAHUSI MHOTOIIPOLECCOPHBIX cucteM. DVM-cucrema.
OOu1re cBeeHus, eI CO3/AaHus, IPUHLIUIBI TOCTPOCHHUS.

20. Mogens napasnienn3ma, MOJIENb BBIOJIHEHUST U MOJIENb porpamMupoBanus DVM.

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

22. Bricokompon3BouTebHBIC BBIYUCICHUS C TpUMeHeHHeM rpadudeckux mpormeccopoB (GPU).
Apxurekrypa coBpeMeHHbIX GPU.

23. Texnomorus NVidia CUDA. Mogenun u mabioHB TPOTPaMMHUPOBAHHS C HCIOJIb30BAHHEM
texHosoruu CUDA. Mogens namsatu CUDA. Tunel namsaru.

24. BBenenue B BeIUMCHEHHA O00IIero HasHaueHus ¢ ucnons3oBanneM GPU. OcHOBHEBIE
apxutektypHsle otnnunst GPU ot CPU.

25. Ontumuzanus CUDA-npunoxenuit. Mogaens ucnonnennss CUDA.  Kommwmsimua CUDA-
IIPUIIOKEHUH.

IIpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUS K IK3aMeHY

3ananue 1 OueHka TpyAOEMKOCTH Ollepalyii epeiayu JaHHbIX 1)1 KJIACTEPHBIX CUCTEM.

3amanue 2 PemeHue CUCTEMBI TUHEHHBIX alreOpandeckux ypaBHeHu Ax=f metogom ["aycca.

3amanune 3. PemieHue cUCTEMBbI TUHEHHBIX alreOpandecKux ypaBHEHUN AX=f METO0M MPOCTON HUTEPALIUH.
3ananue 4. Copruposka llenna.

3aganue 5. [1y3pIppKOBasi COpTUPOBKA.

Kpurepumn oueHuBaHus:

- 84-100 GamnoB (OLEHKA «OTIUYHO») - M3JOKEHHBIA Marepuan (pakTU4ecKu BepeH, HAIU4YHE TITyOOKHX
UCUEPIBIBAIOIIMX 3HAHMA B O00beME MPONHAEHHOW MpPOrpaMMbl JUCLUUIUIMHBI B COOTBETCTBUU C
MOCTABJICHHBIMU MTPOTPaMMOil Kypca LEIsIMH U 3a/1la4aMy 00y4deHHsl; PaBUIIbHbIE, YBEPEHHbIE IEHCTBHS 110
IPUMEHEHMIO TIOJTY4YEHHBIX 3HAaHUH Ha MIPAKTUKE, TPAMOTHOE U JIOTUYECKU CTPOMHOE U3JI0KEHHE MaTepuala
IIPU OTBETE, YCBOEHUE OCHOBHOM U 3HAKOMCTBO C JONOJIHUTEIIBHON JIUTEPATYPOH;

- 67-83 OammoB  (OLIEHKA «XOPOIIO») - HAJIMYWE TBEPIBIX M JOCTATOYHO IOJHBIX 3HAHMA B 00BEME
MPOMIEHHON MpOrpaMMbl JUCHUIUIMHBI B COOTBETCTBUHU C LETSAMH OOYYEHUS, NMpaBHIbHBIC ACUCTBUS I10
IIPUMEHEHMIO 3HAHUI Ha MPaKTUKE, YETKOE U3JI0KEHUE MaTepHuaa, JOIMyCKaloTCs OTAEIbHbIC JIOTHYECKHUE U
CTUJIUCTUYECKHE IOTPEIIHOCTH, OOYYalOIIMICS YCBOWJI OCHOBHYIO JIMTEPATypy, PEKOMEHIOBAaHHYIO B
paloueil mporpamme JUCLMILIMHEI,

- 50-66 OanoB (OIeHKa YJOBIETBOPUTEIBHO) - HAJTMUME TBEP/BIX 3HaHUI B 00beMe NMPOMIEHHOTO Kypca B
COOTBETCTBMM C LEIAMH OOY4YEHHUs, H3JI0KEHHE OTBETOB C OTACIbHBIMM OIIMOKaMM, YBEPEHHO
WCIPABJIECHHBIMU II0CJE JOMOJHUTENBHBIX BOIPOCOB; IMPaBWIbHBIE B LIEJIOM JEHCTBUS MO NPUMEHEHUIO
3HAHUI Ha MPAKTUKE;

- 0-49 OamnoB (OLEHKA HEYIOBIETBOPUTEIHHO) - OTBETHI HE CBS3aHBI C BONPOCAMH, HAJIMYHME TPYOBIX
OomKMOOK B OTBETE, HENOHUMAHHUE CYLUIHOCTH H3J1araéMoro BOINPOCa, HEYMEHHE INPHMEHATh 3HAHHUS Ha
IIPaKTUKE, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIONOJIHUTEIbHBIE U HABOISLINE BOIIPOCHI.

JlabopaTopHble 3axaHus
1.TemaTnka 1a00paTopHbIX padoT MO pa3ejaM U TeMaM
6 cemecTp

Pa3nen 1 «BBegenne B napajuieibHble BBIYHCICHHUSD).

Tema 1.1 "OcHoBBI Napa/JIeJIbHBIX BbIYUCTCHUH"

JlaGopatopnoe 3ananue 1 3amyck MPI nporpamm. Komnussiuus. Hactpoliku mis cOopku U cueta. 3amyck B
nakete. [llects 6a30BbIX BEI30BOB. Coobmieruss MPI. KommyHMKaTOpHI.

Tema 1.2 "O030p nmapaieJbHbIX BBIYHCIUTEIbHBIX CHCTEM M UX KJaccupukanus"

JlabopaTopHoe 3amanue 2 YnpakHeHHE Ha TynuK. PacmapamienuBanne MeTo1a HAMMEHBIIINX KBaJIPaTOB.
Tema 1.3 "Cnoco0bl Opranusanum napajuiebHoi 00padoTKu JaHHBIX"

Jlaboparopnoe 3amanue 3 Pacyer oTHOcHTENbHON 3((HEKTUBHOCTH CIIOCOOOB KOMMYHHUKAIMU. BnusHue
3aMeHbI OJOKHPYIOIIETO MOJyYeHHsI Ha HEOIOKUPYIOIIee MOTy4eHNEe Ha CHHXPOHU3AIIMOHHYIO HAKJIAJKY.
Tema 1.4 "BoruncanrtesbHble KaacTepbl'



Jlaboparoprnoe 3amanne 4 OcHOBHbIE (DYHKIMH KOJUIGKTUBHOM KOMMYHHUKAIIMH: OMEPAlUSIMH IIHPOKON
pacceuiku  (broadcast), cbopa (gather) u rmobampHOoro mpmBeneHus (global reduction). Pacuer
MapajuIeIbHOTO BOJTHOBOI'O YPABHEHHS.

Pa3nea 2 «IlapamnenbHbie aaroputmsel. Ctangapt MPD».

Tema 2.1 "Peanu3anus napajjiejbHbIX AJITOPUTMOB'"

JlaGopatopnoe 3ananue 5 [lapannensHble AITOPUTMBI HIUKIMYECKOTO CABUTA HA CUCTEME C PaclpeesieHHON
MaMATBI0 CO CTPYKTYPOM CETH CBSI3€M MEXKIy MpoleccaMu - “KOJIbIO~, B KOTOPBIX KaxXIblil MpoIecc
WHUIMHAPYET PACCBUIKY CBOETO COOOIIEHUS OJHOBPEMEHHO B KAaKOM-THOO BBIOPAHHOM HAIIPABICHHM I10
koJbiy (B MPI):

- C aCHHXPOHHOH OJIOKMPOBaHHOH mepenaveii, 0JI0KUPOBaHHBIM IPUEMOM.

- C aCHHXPOHHOW HEOJOKMPOBAHHOMU TTepeaadeii, HeOJTOKUPOBAHHBIM ITPUEMOM.

- C CHHXPOHHOI nepeaydeii, 0JI0KHPOBAaHHBIM IIPUEMOM.

Tema 2.2 "MoaeanpoBaHue napauleJbHbIX nporpamMm. Peasmm3anus mnapaJsiesu3smMa pasjid4dHOro
Buaa'"

Jlaboparopnoe 3amanue 6 IlapamnenbHble anrOPUTMBI KOHBEHEPHOW Iepefadyd JaHHBIX Ha CHUCTEME C
pacnpeesIeHHOM MaMAThIO CO CTPYKTYpPOM CETH CBSI3eH MEeXy MpoleccaMu - “nuHerika” (B8 MPI).

Tema 2.3 ""Metoanbl nepenaun ganabix. Crangapt MPI"

Jlabopartoproe 3amanme 7 IlapamienbHBIE  aNTOPUTM  CKAJISIPHOTO TPOM3BEICHUS BEKTOPOB C
UCIoNIb30BaHueM peaynupoBanHbix oneparuit (MPIL Reduce(...), MPI Allreduce(...)). IlapannenbHbrit
QITOPUTM  CKAJSIPHOIO IPOU3BEIACHUS BEKTOPOB C HCIOJB30BAHWEM IAPHBIX  B3aMMOJEHCTBHI
(MPI_Send(...), MPI Recv(...)). CpaBHUTb BpeMsl BBITIOJIHEHUS anropuTtMoB (B MPI).

Tema 2.4 "IIporokos u 6udaunorexku MPI"

JlaGopatopnoe 3amanue & IlapamnenbHbplii aNrOpUTM CYMMHPOBAaHHUS DJIEMEHTOB BEKTOPOB C
WCIIONb30BaHueM peaynupoBanHbix orneparuii (MPI Reduce(...), MPI Allreduce(...)) (8 MPI).

Kpurepun oneHuBaHus:

3a 6 cemectp

MakcuMaJjibHO€e KOJHYEeCTBO 0a/110B: 80 0a/1710B.

Kaxmoe 3amanue onennsaercss MakcuMyM B 10 6a110B.

10 6. — 3aaHKe BBITOJTHEHO BEPHO;

9-6 6. — IpH BHITIOJTHEHUH 3aJaHUSI OBLTU TOMYIIEHBI HETOYHOCTH, HE BIUSIONIUE HA PE3YIbTAT;
5-3 6. — npu BBITTOTHEHUH 3aJ]aHUs OBLTN JOITYIIICHBI OIITMOKY;

2-1 6. — pH BBHIIOJIHEHUH 33/1aHUS OBLTH JTOMYIIEHBI CYIIECTBEHHBIE OIINOKH.

0 0. — 3amaHue HE BBIIOJIHEHO.

7 cemecTp

Pasznea 3 «Ilapasuenbnsbie anaropurmbl. Ctangapt OpenMP»y.

Tema 3.1 "MeTtoauka pa3pad0TKu napajjieJbHbIX AJITOPUTMOB'"

Jlaboparoproe 3amanue 1 BBIMOMHUTH BBIYUCIWUTEIBHBIN SKCIEPUMEHT JUIsl OINEHKH 3(h(HEKTUBHOCTH
MapajuleNbHBIX BBIYHUCICHUN (00paboTKa NBYMEPHOTO MAacCHBA: MEPECTAaHOBKHU SJIEMEHTOB, YMHOXCHHE
MaTpHIl 1 BEKTOPOB) C pacnapauieIMBAaHUEM BBIYUCIICHUH ¢ ToMOIbI0 TexHonoruu OpenMP. BapsupoBaTh
pazmep maccuBa ot 10 1o 10000, uucno norokos — 1,2,4,8.

Tema 3.2 ""ba3oBble cpeacTBa NapajieJIbHOr0 NPOrpaMMHUPOBAHUS BbIYMCJIUTEIbHBIX KJIacTEepoB'
JlaboparopHoe 3amanue 2 BBIMONHUTH BBIYHCIUTENIBHBIN ASKCIEPUMEHT IS OIeHKH S(hdEeKTHBHOCTH
NapajuleNbHbIX BBIYMCIEHUHN (QITOPUTMBI COPTUPOBKH) C pacrapauleTMBaHUEM BBIYHCIECHUN C IOMOIIBIO
texHosoruu OpenMP. Bapeuposats pazmep Maccusa ot 10 go 10000, yucio norokos — 1,2,4,8.

Tema 3.3 '"ba3oBble cpeacTBa NmapajieJIbHOr0 NPOrPaAaMMHPOBAHHUS CHUCTEM ¢ 00IIell MaMATHIO.
Crangapt OpenMP"

Jlaboparoproe 3amanue 3 BBIMOJHUTH BBIYUCIWUTEIBHBIN SKCIEPUMEHT JUIsi OINEHKH 3(h(HEKTUBHOCTH
napajieNIbHBIX BBIYMCICHUH (pellIeHne CUCTEMbI JIMHEHHBIX anreOpandyeckux ypaBHeHHH metoaom ["aycca)
C pacnapajuIeIMBaHUEM BBIYMCIECHUHN C IOMOIIBIO TEXHOJIOIMH MHOTOIIOTOYHOCTH Ha OCHOBE KiaccoB .NET
(Thread, Task, Parallel). BapsupoBats pazmep cetku ot 100 1o 10000 Touek, uucio notokos — 1,2,4,8.
Tema 3.4 "I'mOpuaHas Moaesb NapaieJIbHOI0 NPOrpaMMupoBaHus'



Jlaboparoproe 3amanme 4 IlapamienpHble aNTOPUTMBI CKAJISAPHOTO MPOM3BEACHHS BEKTOPOB: C
MCIOJIb30BaHUEM peaylupoBaHHOW omepanuu (reduction(...)); ¢ HCIONBb30BAaHHEM NUPEKTUB critical{...}
WM atomic.

Pasznen 4 «AaropurmMsbl pacnapaJiieJuBaHus copTupoBku. [lapasuiesibHbIe YHCIEHHbIE METOAbD).
Tema 4.1 "IIpuHuuNbI pacnapajiieTUBaHUs COPTHPOBKH"

Jlaboparopnoe 3amanue 5 Marpuna M1 pacnpeneneHa mo mporeccam TOpH30HTAIBHBIMH JICHTOUYHBIMHU
nosiocaMu, Matpuia M2 pacnpezeneHa BepTUKaIbHBIMU JIGHTOYHBIMU MTOJIOCAMHU.

Martpuist M1 u M2 o6e pacnipenienieHsl 1o mpoieccaM ropru30HTATLHBIMU JICHTOUYHBIMU TTOJIOCAMHU.

Tema 4.2 ""MHOronoTro4Hoe NporpaMMHUpOBaHue ¢ HCNO0Jb30BaHHeM KJaccoB Visual Cod"
Jlaboparoproe 3amanue 6 IlapamnmenbHBI anTOPUTM YMHOXEHHS MaTpuilbi M Ha Bektop V ¢
UCIOJIb30BAaHUEM JHMPEKTHBHI pacnapajUleTUBaHUsl TapaMeTpUUYeCKUX [HKJIOB #pragma omp for.
[TapannenbHbI aNTOPUTM YMHOXKEHUSI MaTpUIlbl M Ha BEKTOp V € UCHOJIB30BAaHUEM “pYYHOTO” 3aJaHUs
pabot (pacmapainenuBanusi UUKIOB). [lapannenpHBId aNTOPUTM YMHOXKCHHS MATPHIBI HAa MATPHUILy C
MCIOJIb30BaHUEM JAMPEKTUBHI pacnapauleTMBaHusl apaMeTpUUecKuX IUKIOB #pragma omp for. CpaBHUTH
MOKa3zareian yCKOpeHUs U 3(PPEKTUBHOCTH TPUBEICHHBIX aJIrOPUTMOB, a TaK € CpPaBHUTh HX C
AQHAJIOTMYHBIMM TOKA3aTeNIIMM ITHUX K€ AJITOPUTMOB PEAJU30BAHHBIX HAa CHCTEMaX C PACHPEIEICHHOMN
MaMATHIO.

Tema 4.3 "[lapansejbHble YHCIEHHbIE METOAbI"

Jlaboparoprnoe 3amanue 7 Pemienuwe cucTeMbl JTUHEWHBIX anreOpandeckux ypaBHeHUH AXx = f meTomom
[IPOCTON UTEpaALUU.

Pasznes 5 «BbicOKONpPOU3BOAUTEIbHBIE BHIYMCICHU .

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

JlaGopaTtopHoe 3amanue 8 PemieHue cucTtembl JTHHEWHBIX aireOpandeckux ypaBHeHMH Ax = f meTomom
l"aycca.

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

JlaGopatopnoe 3amanue 9 IlapamienbHble alIrOPUTMBI CTposiTca ogHoBpemeHHO B MPI u OpenMP.
[TapannenbHble BBIYMCICHHS BHYTPH y3Ja BBIYMCIUTEIBHOrO Kiactepa ocymecTBisaioTcs B OpenMP, a
B3aUMOJICHCTBUS IIPOLIECCOB, PACIIONIOKEHHBIX B pa3HBIX y3Jax, ocywmecTsistorcs B MPI: IlapamiensHble
QITOPUTMBI  BBIUMCJIICHUS ~ OMNpeAeNieHHOro wuHTerpana y=f(x)dx ¢ HCmoap30BaHHEM  MeETO/Aa
MPSIMOYTONBHHUKOB (Tpanenunii) as f (x)= sin(x), f (x)=x"2, f (x)=e"x

Kpurepun onenuBanus:

3a 7 cemectp

MaxkcumaJjibHoe K0Ju4ecTBO 0a/1710B: 90 0aJ110B.

Kaxnoe 3amanue orieHuBaeTcst MakcuMyM B 10 6asios.

10 6. — 3a1aHKE BHITIOJTHEHO BEPHO;

9-6 6. — p¥ BBITIOTHEHUH 3a/1aHUS OBLIH JOMYIIEHBl HETOYHOCTH, HE BIMSIONINE HA PE3YIbTAT;
5-3 6. — pu BBINOJIHEHUH 33JaHUS OBUTH JOMYIIECHbI OIINOKY;

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

0 6. — 3a7aHwe HE BHIMOJIHEHO.

Bonpocsl a5 onpoca
6 cemecTp

1.OcnoBsl MPI

2.3anyck MPI mporpamm

3. I'pyniibl KOMMYHUKATOPOB M IIPOLIECCOB.

4. Coobmenust MPI.

5. KoMMyHUKaTOpBI.

6. biokupytoiiee moseaeHue

7. Hebnmoxupyromiee nopeaerne. HeOmokupyroIre BhI30BbI
8. CrtocoObl KOMMYHUKALIUH.

9. CunXpoHHasi KOMMYHHKAIIHSI.



10. KoMmMyHUKaIus 10 TOTOBHOCTH.

11. BydepuzoBanHasi KOMMYHUKALUS.

12. CtanmapTu30oBaHHasi KOMMYHUKAIIUA.

13. OcHOBHBIE PYHKIMH KOJUIGKTUBHOW KOMMYHUKAITHH.

14. Onieparus mupokoii pacceuiku (broadcast).

15. Oneparus coopa (gather).

16. Onieparnus rinobanpHOro npuseaeHus (global reduction.

17. I3MeHeHune Ko/1a napauieIbHOW IPOrpaMMBI.

18. BcionszoBanue ¢pynkiuu MPI Scatterv.

19. Ucnonw3oBanue ¢pynkuun MPI Scatter.

20. UcnionwszoBanne Gpynkiuu MPI Gatherv.

21. OcHoBHbIE (PYHKITH, HEOOXOAUMBIE IS CO3JJaHUS TPYIIIT 1 KOMMYHUKaTOPOB.
22. OcHOBHbIE (PYHKIIMH, HEOOXOIUMBIE IS MTOIYy4eHUs HH(DOPMALIUA 0 KOMMYHHKATOpax.
23. OcHoBHbIe TUIBI JaHHbIX MPL.

24. TIpou3BOIHBIC TUIIBI JAHHBIX.

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

Kpurepun oneHuBaHus:

3a 6 cemectp

MaxkcumajibHOe KOJIH4ecTBO 0a/110B: 20 0a/1J10B.

Bo Bpems onpoca o0yuaeMoMy 3aJat0TCsl 5 BOIIPOCOB.

3a oIMH OTBET 00YJYaeMBbIii MOTy4aeT:

4 6. — 3a MpaBUJILHBIN OTBET;

3 6. — npu oTBeTe OBLIN TOMYIICHBI HETOYHOCTH, HE BIUAIONINE HA PE3YNIbTaT;
2 6. — npu OTBEeTE OBUIN JTOMYIIECHBI OINOKHY;

1 6. — mpu oTBETE OBLIU JOMYIICHBI CYIIECTBEHHBIC OITHOKHY.

0 6. — HE OTBETHJI Ha BOTIPOC.

7 cemecTp

1. OOmast cxemMa M METOAMKa pa3pabOTKH MapauleNbHbIX anroputMmoB. Ilpuximn «Pa3npensii-u-
BJIACTBY». Buapl AeKoMNo3uuuu 3agadu: MO JAHHBIM, MO KOAY, IO BBINOJHEHUIO, KOMOMHHPOBAHHBIE.
[IpuMepsl pa3IuyHBIX JEKOMITO3ULIAMN.

2. CopTupoBKa, BBIIYKJIbIE OOOJIOYKH, MaTPUYHbIE OMNEpPALMU: TMPUMEPHl  JEKOMIIO3UIINH
PEKYPCUBHOIO BUA.

3. Marpuussle onepauuy: OpUMEp ACKOMIO3WLHMHA N0 JAHHBIM, OJIHO-, ABYX- M TPEXMEpPHOE
pa3bueHusl.

4. OO1as cxema u MeTOAMKa pa3padOTKH MapalyIebHbIX arOPUTMOB.

S. OneHka Tpy10EMKOCTH ONIEpalui Iepejaul JaHHBIX I KJIacTepHBIX cucTeM. Mojenb X OKHHU.

6. ba3oBbie cpencTBa mapauiebHOTO MPOTPAMMHUPOBAHMS CUCTEM C 00mied mamsarpio. CTaHmapT
OpenMP. O6mue cBenenus. Crpykrypa crangapta OpenMP. Jloctouncrsa Texnonoruu OpenMP.

7. Mogaens napamienuzma OpenMP. Mognens namsta OpenMP. HupexktuBel OpenMP. Twunst
nupeKkTuB. PopMart 3aIucu TUPEKTUB.

8. OpenMP. Onpenenenue napamieasHol obmactu. Pacnipeenenre BEIUUCICHUNH MEXTY TTIOTOKAMH.

JIUPEKTUBBl CHHXPOHHM3AIMU. J{MPEKTUBBI yIpaBieHUs OONACThIO BUAUMOCTH JaHHBIX. COBMECTHMOCTH
JUPEKTUB U UX IIapaMETPOB.

9. bubmuoreka Qynkuuit OpenMP. @yHKuuu I KOHTpOJIs/3ampoca TapamMeTpoB  CPEJibl
ucrnonHenus. yHKIUN CUHXpoHM3auuu. [lepeMeHHbIe cpeibl HCIIOTHEHMUS.

10. CpaBuenue texHomoruii MPI u OpenMP. T'mbpunssiii (MPI+OpenMP) mnoaxon nns SMP-
KJ1acTepoB. IHCTpyMeHTaNbHbIE CPEACTBA Pa3padOTKU U OTJIAAKH MHOTOIOTOYHBIX MPUIIOKEHUI.

11. [TpuHIMIBI pacniapajuieTuBaHus COPTUPOBKU.OCHOBHBIE NOCJIEI0BATEIbHBIE AJITOPUTMBI
COPTUPOBKH JaHHBIX. MaciiTabupoBaHue NapaulebHbIX BEIYMCICHUMN.

12. [TapannensHble MeToabl copTupoBkU. Ily3bippkoBas coptupoBka. CoptupoBka Illemna. beictpas

coptupoBka. OG0OIIEHHBII AJITOPUTM.



13. MHOromnoTo4Hoe MIPOrpaMMHUPOBAHHE C HCModb3oBaHWeM kjaccoB MS  Visual Cod.
MHoronorounass o0pabotka. Meronsl u cBoiictBa kiacca Thread. ®onoBbie mnotoku. Kiace
BackGroundWorker.

14. Mmuoro3agauHocth Ha ocHoBe kimacca Task. dabpuka 3amad. OOOOIICHHBIE KIacChl 3a1a4 U
dhabpuku 3amau Task TResult, TaskFactory TResult, MeToas! 1 cBOlCTBa KJIacCOB.

15. [Mapamnenusm  3amau. [lapammennsm  pansbix. Kiacc  Parallel; meroxer  Parallel.Invoke;
Parallel.For; Parallel.Foreach.

16. [TapannenbHble YUCIEHHBIE METOIBI. Y MHOXKEHHE MaTpHUIlbl Ha BekTop. [IpomsBeaeHue marpuir
(anroput™m IllTpaccena).

17. [TapannenpHas peanu3aiysi BOJHOBOTO alrOpUTMa IOWCKAa KpaTdaiinero mytd B rpade s
Cllydasi HEOpUEHTUPOBAHHOTO TIaHApHOTO rpada.

18. [MapannensHas peanuzanus ObicTporo npeodpazoBanus Oypoe.

19. BricOkOypOBHEBBIE Cpe/ICTBA MPOIPAMMHUPOBAHUSI MHOTOIIPOIECCOPHBIX cucteM. DVM-cucrema.
OO1mue cBeIeHUs, 1IENH CO3JaHMs, IPUHIIUITHI TTOCTPOSHUSI.

20. Mogens napasnienn3ma, MOJICNb BBIOJIHEHUST U MOJIENb porpamMupoBanus DVM.

21. SA3pikn nporpammupoBanus DVM. Jlupexktusel DVM (Ha npumepe si3p1ka C-DVM).

22. Bricokompon3BouTebHBIC BBIYUCICHUS ¢ TMpUMeHeHneM rpadudeckux mpormeccopoB (GPU).
Apxutektypa coBpemeHHbix GPU.

23. Texnonorus NVidia CUDA. Mogenun u mabiaoHBl MPOrpaMMHPOBAHHUSL C HCIOJIb30BaHUEM
TexHonoruu CUDA. Mogxenp namatu CUDA. Tunel naMsTy.

24. BBenenne B BeluMciieHHS 00mero HaszHadeHuss ¢ ucrnoibp3oBanueM GPU. OcHoBHbIE
apxutektypHbie oTinunst GPU ot CPU.

25. Ontummzanus CUDA-npunoxenuit. Mogens ucnonnennss CUDA.  Kommwmsiims CUDA-
MIPUJIOKEHU .

Kpurepun oneHuBaHus:

3a 7 cemectp

MaxkcumajibHOe K0J1u4ecTBO 0a/10B: 10 0a/110B.
Bo Bpems onpoca o0yuaeMoMy 3aJat0TCst 5 BOIIPOCOB.
3a oIMH OTBET 00YJYaeMBbIii IMOTy4aeT:

2 6. — 3a MpaBUJIBHBIN OTBET;

1 6. — mpu oTBETE OBLIN JAOIYIICHBI OIIHOKY;

0 6. — HE OTBETHJI Ha BOTIPOC.

3 MeToan4yeckne MaTepuabl, oNpeae/siionue Npoueaypbl OeHUBAHNS 3HAHUI, YMeHHUI, HABBIKOB H
(1JIM) OoNBITA IEATEbHOCTH, XaPAKTEPHU3YIOILIUX ITANbI (POPMUPOBAHUS KOMIIETECHIIMI

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

Texymmii KOHTPOJb  yCIIEBAEMOCTH IPOBOAUTCA C  HCIHOJB30BAHUEM  OLICHOYHBIX  CPEACTB,
MPEACTABICHHBIX B 1. 2 JAHHOTO NPWJIOKEHUs. Pe3ynbTarhl TEKymero KOHTPOIs JOBOAATCS O CBEACHUS
CTYJEHTOB JI0 IPOMEXYTOYHOHN aTTeCTal1H.

IIpomexyTouHas aTrecTanms NPoOBOAUTCS B GopMe 3a4eTa U IK3aMEeHa.

3ayer MPOBOIUTCS IO OKOHYAHUIO TEOPETHUECKOro OOyueHHs 10 Hayaja SK3aMEHAI[MOHHOW CecCHu B
COOTBETCTBHUHM C pacnucanveM. KoanyecTBo BOIIPOCOB B 3aaHUU — 3: 1BA TEOPETUUYECKUX BOIPOCA U OHO
MPAaKTUKO-OPUEHTHPOBaHHOE 3anaHue. OOBsABICHHE pPE3YyIbTaTOB MPOU3BOAUTCA B JCHb 3ayera.
Pesynprarel aTTeCTal[MU 3aHOCATCS B BEAOMOCTh M 3a4ETHYIO KHMXKKY cTyJeHTa. CTyAeHThI, HE MPOILEIIINE
MPOMEKYTOUHYIO aTTECTAllMIO MO TpauKy, AODKHBI JUKBUAMPOBATH 33J0JKEHHOCTh B YCTAHOBJICHHOM
MOpPSAKE.

OK3aMeH MPOBOAUTCS IO PAaCHUCAaHUIO SK3aMEHAlMOHHOM ceccMM B NUCbMEHHOM Buae. KommuecTBo
BOIIPOCOB B 3K3AMEHAIMOHHOM 33JlaHWd — 3: JBa TEOPETHMYECKUX BONPOCA M OAHO NPAKTUKO-
OpHEHTUpOBaHHOE 3amaHue. IIpoBepka OTBETOB W OOBSABICHUE PE3YJIbTATOB IMPOUZBOAUTCS B JCHb
9K3aMeHa. Pe3ynpTarhl aTTecTaluy 3aHOCATCS B BEJOMOCTh U 3a4ETHYIO KHHWKKY CTyAeHTa. CTyIEeHTHI, He
MPOIIEIIINE POMEKYTOUHYIO aTTECTAIHIO 110 Tpa(UKy CeCCUu, TOJKHBI JINKBUIUPOBATH 3a/I0JKEHHOCTD B
YCTaHOBJIEHHOM MOPSIJIKE.



puioxenne 2
METOANYECKHUE YKA3AHUSA ITIO OCBOEHUIO JUCHUIIJIMHBI

VY4eOHbIM MJIaHOM MPETYCMOTPEHBI CIIEAYIOIINE BUIbI 3aHITHIA:

- JICKIINH;

- TabOpaTOPHBIC 3AHATHSI.

B Xozme JEKIMOHHBIX 3aHATHMH pacCMAaTPUBAIOTCA OCHOBHBIE TEOPETHUYECKHUE BOMIPOCH, JAOTCS
PEKOMEHIaLMU JJI1 CAMOCTOSITENIbHON padOThI U MOJATOTOBKE K TaOOPATOPHBIM 3aHATHSIM.

B xone 1abopaTopHbIX 3aHATHI YIITyOISIOTCS U 3aKPEIUISIOTCS 3HAHUSI CTYICHTOB IO PSY PACCMOTPEHHBIX
Ha JIEKIMSIX BOIIPOCOB, Pa3BUBAIOTCSI HABBIKU MTPAKTUUECKON PaOOTHI.

[Tpu moATroTOBKE K JTAOOPATOPHBIM 3aHATHSAM KaXIbIH CTYACHT JOJKCH:

— U3YyYUTh PEKOMEHIOBAHHYIO YUEOHYIO TUTEPaTypy;

— U3YUYUTh KOHCIEKTHI JIEKIUH;

— IOATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMON TEME.

B nporiecce moAroToBKH K JIA0OPATOPHBIM 3aHITHSIM CTYACHTHI MOTYT BOCIOJB30BaTHCS KOHCYIbTAIHSIMHU
MIPENoIaBaTes.

Bonpocel, He paccMOTpeHHBIE Ha JIaOOpaTOPHBIX 3aHATHUSAX, JOJKHBI OBITH M3Yy4YEHBI CTYIACHTAMHU B XOJ€
caMocTosITeNNbHOU paboThl. KOHTpONbE caMoCTOATENbHONM padOoThl CTYIEHTOB HaJA Y4eOHOH MHpOorpaMMoii
Kypca OCYIIECTBIISICTCSA B XOJI€ 3aHATHH METOIOM ompoca. B Xxome caMoCTOSTENhbHOW pabOThl KaxIbld
CTYICHT 00s3aH TMPOYUTATh OCHOBHYIO W TIO BO3MOXXHOCTH JOMOJHUTEIBHYIO JHTEpaTypy IO
W3y4yaeMoOll  TeMme,  JOMNOJHUTh  KOHCHEKThl  HEJAOCTAIOIIMM  MarepuajoM,  BBIIUCKAMM W3
PEKOMEHJIOBaHHBIX TMEPBOMCTOYHUKOB. BBIIETUTh HENMOHSATHBIE TEPMHUHBI, HAWUTH HX 3HAYCHUE B
SHUUKJIONEIUYECKUX CIIOBAPSIX.

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

JIJisi MOATOTOBKU K 3aHSATHUSIM, TEKYIEMY KOHTPOJIIO U MPOMEKYTOYHOM aTTeCTallid CTYACHThl MOTYT
BOCIIOJIb30BAThCS 3JIEKTPOHHO-OMOIMOTEYHBIMU cucTeMaMu. Takxke oOydaromuecs MOTYT B3ATh Ha JIOM
HEOOXOMUMYI0  JHUTEepaTypy Ha a0OHEMEHTE YHUBEPCHTETCKONW OMOIMOTEKH WM BOCIIOIH30BATHCS
YUTAIbHBIMU 3aJ1aMHU.
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