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Psazanb



1. CHUCOK TEOPETHYECKUX BOITPOCOB K 3AYETY/9K3AMEHY
KomnuiekT 0useroB k pyde:xxkHomy KOHTpPOJI10 Ne 1

buner Ne 1
1. 3akon Awmpgana. BreiBog Qopmynbl. 3HaueHHWe 3aKoHa IS MPAKTHYECKOTO
MapajvieIbHOr 0 IPOrPaMMHUPOBAHHS.

2.  HabGop OCHOBHBIX OJOKHpYIOIIMX (QYHKIUH MapHOTO  B3aUMOJCHCTBUS
6ubnmorexku MPL

buner Ne 2

1.  Knaccudpukammm apxutektyp OBM. JlocTOMHCTBa W HEJOCTATKH CHCTEM
knaccu¢ukanun dnunna, llopa, Xenanepa.

2. Habop OCHOBHBIX HEOJOKHUPYIOIIUX (YHKIUNH IAapHOTO B3aWMOJCHCTBUS
oubnuorexu MPI.

buner Ne 3

1. Kiaccuduxauus  ypoBHeW — mapauieausmMa — IOPOTPaMMBbl,  TEXHOJIOTUHU
NapajuIeIbHOrO IPOrPaMMUPOBAaHMs, COOTBETCTBYIOLIME KAKIOMY YPOBHIO.

2. O@yskumun MPI  ans mopokIeHHsT  TONBb30BATENbCKUX — THIIOB — JTAaHHBIX.

OrpaHuueHMs Ha HCIIOJIb30BAHUE TUIIOB JAHHBIX.
KomnuiekT 0us1eToB K py0e:kHOMY KOHTPOJII0 Ne 2

Bbuier Ne 1

1. /JluHamuueckoe M CTaTMYECKOE IJIAaHUPOBAHUE MAapaJljIe/IbHbIX BBIYMCIEHUH, Kak
IJIaBHAs aJlbTEPHATHBA MPU KOHCTPYWPOBAHUM IMapajljiesibHOM mporpammsbl. [Ipenmyiiectsa u
HEJIOCTaTKH 00erX BapHaHTOB BBIOOPA, KpUTEpHH BbIOOpa. CpencTBa peanus3aliy B TEXHOIOTUU
MPI.

2.  llpumenenue «cuporckux» nupektuB OpenMP. OOGocHOBaHHWE TpPHUMEHEHHUS.
[IpaBua KOpPEKTHOI O MPUMEHEHUS.

buner Ne 2

1.  Jlunamuyeckoe M CTaTUYeCKOe IUIAHMPOBAHUE MapaJUICNIbHBIX BBIYMCIEHUH, KakK
IJIaBHAs allbTEepHATHBA MPH KOHCTPYMPOBAHUM MapajuleibHOM mporpammsl. Ilpenmymiecta u
HEIOCTAaTKH 00EMX BapHaHTOB BHIOOPA, KpUTEpHH BBIOOpa. CpencTBa peanns3anuy B TEXHOIOTUU
OpenMP.

2.  JlupekTuBBI pacmpeleseHUs BBIYMCICHUA MEXAYy IOTOKaMH B TEXHOJIOTUU
OpenMP. OcHoBHble onuuu. [IpaBuna 3peKTUBHOTO MTPUMEHEHHS.

buier Ne 3

1.  BsaumopeiictBue texnHomoruidi MPI m OpenMP B mnapannenbHoil mporpamme.
O6ocHoBanue npumenenus. [IpaBuia 6e30macHOro NpuMeHeHusl.

2. Onuuu ynpaBjieHUsS DPEXHMOM JOCTyNa K JaHHbIM B TexHojorun OpenMP.
HupextuBsl OpenMP, B KOTOpBIX [IOMYCTHMBI ONIMHM JOCTyna K JaHHbIM. OOocCHOBaHUE
npumenenus. [IpaBuna 6e30macHOro NpUMEHEHHUS.

2. HIEPEYEHD JIABOPATOPHBIX/ITPAKTUYECKHUX PABOT 110 JUCHUIIVIMHE

JlaGoparopnast padora Ne 1.1  PemieHue cucTembl JMHEWHBIX YpaBHEHUH METOIOM
l"aycca (wacts 1).



Ilens paboThl. 3HAKOMCTBO C OCHOBaMM s3blka mporpammupoBanus C B MPL
3HAKOMCTBO ¢ MpoLeypaMH KOJUIeKTHBHOr0 oomena MPL.

3ananue: peanu3oBath pemienne CJIAY wmerogom [Maycca B mociieoBaTe€IbHOM
BapUaHTE.

Jlaboparopuasi padora Ne 1.2 PemieHue cucTemMbl JTUHEHHBIX ypaBHEHUH METOJOM
l"aycca (gactp 2).

Ilens paboThl. 3HAKOMCTBO C OCHOBaMHM s3blka mporpammupoBanus C B MPL
3HAKOMCTBO ¢ MpoLeypaMH KOJUIEKTHBHOrO oomena MPL.

3amanue: peanmm3oBath pemieHue CJIAY meromom ['aycca B mocnemoBaTelbHOM
BapuanTe. [lonyunts BpemeHa nmporosa nporpaMMbl. OG0CHOBaTh HEOOXOJUMOCTh PUMEHEHUS
MapajuIeTbHBIX METOOB.

JlaGopaTopnas padora Ne 1.3  Pemienne cucteMbl THHEHHBIX YpaBHEHUW METOIOM
I'aycca (yactsb 3).

Hens paOorbl. 3HAKOMCTBO € OCHOBaMH s3blka mporpamMmupoBanus C B MPL
3HAKOMCTBO C MPOIEAypaMu KOJUIEKTUBHOTO0 oomeHa MPI.

3ajaHue:  COPOEKTUPOBAaTh  MapajuleibHBI  anropuT™  (BbIOpaTh  HOPSIOK
pacnpeneneHns JaHHBIX, AMHAMUYECKHI WJIM CTaTUYECKUH Croco0 IIaHMPOBAaHMS, MOPSIIOK
CUHXPOHHU3ALIMH NapaJljIeNIbHbIX BETBEU aJIropruT™Ma).

Jlaboparopuasi pabora Ne 1.4  PemeHue cucTeMbl JTUHEHHBIX ypaBHEHHH METOIOM
lNaycca (dactp 4).

Lenp pabGorbl. 3HAKOMCTBO € OCHOBaMH s3blka mporpammupoBanus C B MPL
3HaKOMCTBO € IpoIlelypaMH KOJIEKTHBHOro oomena MPL

3amaHue: peanu3oBaTh MAapaUICIbHYIO IPOrpaMMy pEIIEHHUS CUCTEMbl JIMHEHHBIX
ypaBHEHHUH Ha OCHOBE TexHonorun MPI.

JlaGopatopuas padora Ne 1.5  Pemenue cuctemMbl JHUHEHHBIX YpaBHEHUW METOIOM
l"aycca (dactp 5).

Lenp paGorbl. 3HAKOMCTBO C OCHOBaMHM si3blka mporpammupoBanus C B MPL
3HAKOMCTBO C MPOIeypaMu KOJUICKTUBHOTO oOMeHa MPL.

3ajaHue: peanu3oBaTh MNApAJUIENBbHYIO MPOrpAMMY PELIEHUS CHCTEMBI JIMHEHWHBIX
YpaBHEHUH Ha OCHOBE TexHoorun MPI. BeIIONMHUTH TeCTHUpOBAaHUE MAPAIIIENBHON IPOrPaMMBbI
C UCIIOJIb30BAaHMEM JTAHHBIX MOCIE0BATEIbHON peaTn3alky.

JlaGoparopHast padora Ne 1.6  Pemrenue cucrembl JMHEHHBIX YpaBHEHHH METOIOM
l'aycca (uacts 6).

Hens paborbl. 3HAKOMCTBO € OCHOBaMHM s3blka mporpammupoBanus C B MPL
3HaKOMCTBO € IpolelypaMH KOJIEKTUBHOro oomena MPL

3ajaHue: peanu3oBaTh MAPAUICIbHYIO IPOrpPaMMYy PpELIEHUS CHCTEMBI JIMHEWHBIX
ypaBHEHUH Ha ocHOBe TexHojaornu MPI. BeImonHuTe TecTHpOBaHKE NapajuiebHON MPOrPaMMBbl
C MHCIOJB30BAHMEM [aHHBIX [10CJIEN0OBAaTENIbHOM peann3anuv. Ha OCHOBE BBINOJIHEHHBIX
IIPOrOHOB TApaJIJIENbHON U IOCIEAO0BATENbHON MPOrpaMMBbl MOJYYUTh OLEHKHU IOJYyYEHHOTO
YCKOpEHUS IporpamMmmbl U 3p(HEKTUBHOCTH MPOrpaMMBbl.

JlaGoparopnast pabora Ne 1.7  PemeHue cucTeMbl JIMHEHHBIX YpaBHEHMH METOIOM
lNaycca (wactsb 7).

Ilens paboThl. 3HAKOMCTBO C OCHOBaMHM s3blka mporpammupoBanus C B MPL
3HaKOMCTBO € IpoIlelypaMH KOJIEKTUBHOro oomena MPL

3amaHue: peanu3oBaTh MAapaICIbHYIO IPOrpaMMy pEIIEHUsS CUCTEMbl JMHEHHBIX
ypaBHEHUH Ha OCHOBE TexHosoruu MPI. BeIONMHUTH TeCTHUpOBAHUE MapaAJIJIEILHON TPOrpaMMBbl



C HCHOJb30BAHUMEM JIaHHBIX II0OCJIEIOBATENBbHOW peanu3anuu. Ha OCHOBE BBINOJIHEHHBIX
IIPOTOHOB MapajuIeIbHON U IOCIIE0BAaTEIbHOW MPOrpaMMbl MOAYYUTh OLEHKH MOJIYYEHHOrO
YCKOpEHUs: mporpamMmbl U 3(PGEKTUBHOCTH NporpaMmbl. [locTpouTh Tpauku yCKOpeHUs u
3¢ peKTUBHOCTH (IPOU3BECTH OLIEHKY).

Jlaboparopuasi pabora Ne 1.8  PemeHue cuctempl TUHEHHBIX ypaBHEHHH METOIOM
lNaycca (dactp 8).

Ilens paboThl. 3HAKOMCTBO C OCHOBaMH s3blka mporpammupoBanus C B MPL
3HaKOMCTBO € IpoIlelypaMH KOJIEKTUBHOro oomena MPL

3amaHue: peanu3oBaTh MAPAICIbHYIO MPOrpaMMYy PpELIEHUS CHCTEMbI JIMHEWHBIX
ypaBHEHUI Ha OCHOBE TexHosoruu MPI. BeIOMHUTH TeCTHUpOBAHUE MapAJIIIEILHON TPOrpaMMBbl
C UCIHOJIb30BAaHUMEM JAHHBIX MOCIeoBaTeIbHOM peanu3auud. Ha oOCHOBE BBINOJIHEHHBIX
MIPOrOHOB TMAapaJlIeNbHON U MOCIEAO0BATENbHON MPOrpaMMbl MOJYYUTh OLEHKU IMOJYy4YEHHOTrO
yCKOpeHHusi mporpamMMmbl U 3¢ddexTuBHOCTH mporpammbl. [locTpouth rpaduku yCcKOpeHHs U
s dexruBHOCTH (TIpoM3BecTH ONeHKY). C MCMOIb30BaHMEM 3aKOHa AMalia MONIYYUTh OLEHKY
MaciITabupyeMoCcTH HapaielnbHON IporpaMmsl. [1omyunTs Tpaccel napauieaIbHOW MPOrpaMMBI
U OLICHUTDH JIOKAIbHYIO 3(P(PEKTUBHOCTH BBIYMCIUTEIBHOIO IpoIecca Ha XapaKTepHbIX (a3zax
napajieIbHO MPOrPaMMBbI.

JlaGopaTtopHas pabora Ne 2.1 3amaya onTUMH3alUM C JUHEWHBIMHA OTPAHUYCHHUSIMHU
(Cummnexc meron) (dacts 1).

Lenp pabGorbl. 3HAKOMCTBO C OCHOBaMHM si3blka mporpammupoBanus C B MPL
3HAKOMCTBO C MPOIEAypaMy KOJUIEKTUBHOTO0 oomeHa MPI.

3ananue: Peanu3oBath pemieHne CUMIUIEKC METOOM B IOCJIE€A0BATEILHOM BapUaHTE.

JlaGopaTopHas pabora Ne 2.2 3amaya OoNTUMH3AIMUA C JTUHEWHBIMH OT'PAHHYCHUSIMHU
(Cumrmuiekc meton) (4acTsb 2).

enp pabGorbl. 3HAKOMCTBO C OCHOBaMHM s3blka mporpammupoBanus C B MPL
3HAKOMCTBO C MPOLeypaMH KOJUIGKTHBHOrO oomena MPI.

3ananue: PeanuzoBarh pemieHne CUMILIEKC METOIOM B MOCIENOBATEIbHOM BapUaHTE.
[Honyunts BpemeHa mnporoHa mporpammbl. OOOCHOBAaTH HEOOXOAMMOCTb IMPUMEHEHHS
MapajuIeIbHBIX METOOB.

JlabopaTtopHas pabora Ne 2.3  3amaya onTUMH3ALMUA C JTUHEUHBIMU OTPAHHUYCHUSIMU
(Cummuiekc meton) (4acTsb 3).

Lenp paborhl. 3HAaKOMCTBO C OCHOBaMH si3bika mporpammupoBanuss C B OpenMP.
3HAKOMCTBO C MPOLeypaMH KOJUIEKTHBHOTO oomeHa OpenMP.

3aganue: PeanuzoBath pemeHne CUMILUIEKC METOAOM B MOCJIEIOBATEILHOM BapUaHTE.
[Tonyunuts BpeMeHa mporoHa mporpamMmbel. OOOCHOBAaTH HEOOXOAMMOCTh MPUMEHEHHUS
napajyieIbHbIX  MeTooB. CHpOeKTHpPOBaTh MapajyieNbHBIA  alropuT™M (BBIOpaTh MOPSIOK
pacnpeaciconusa JaHHbIX, I[I/IHaMI/I'-IGCKI/Iﬁ WIN CTaTUYECKUH CIoco0 IJIaHUPOBaHUsA, MOPAOOK
CUHXPOHHU3AIMK TapajyieNbHbIX BETBEW anroputMa). Peanns3oBarh mapalieNbHYIO IpOrpammy
Ha ocHoBe TexHosoruu OpenMP.

JlaGopaTopHas pabora Ne 2.4 3amaya ONTUMH3AIMUA C JUHEHHBIMH OT'PAHHUYCHHUSIMHU
(Cummiekc meton) (yacTsb 4).

Hens pabotbl. 3HaKOMCTBO C OCHOBaMH si3blka NporpammupoBanus C B OpenMP.
3HAKOMCTBO C MpoIeAypaMu KOJUIEKTUBHOTO oomMeHa OpenMP.

3ananue: PeanuzoBarh pemeHne CUMILIEKC METOJIOM B MOCIEAOBATEIIbHOM BapHaHTE.
[Monyunts BpemeHa mporoHa mporpammbl. (OOOCHOBATH HEOOXOJUMOCTh IMPUMEHEHHS
napajuienbHbIX  MeTo/0B. CIpoeKTHpOBaTh MapajuieibHbId anroputM (BbIOpaTh MOPSAIOK



pacrpesielieHusl JaHHbIX, JAMHAMMUYECKMM WIM CTaTUYECKUH Croco0 IUIaHUPOBAHUS, MOPSAAOK
CHUHXPOHM3AllMK MapajyiesIbHBIX BETBEW anroputMa). PeannsoBaTh mapajulenbHYIO0 HpOrpaMMy
Ha ocHoBe TexHojmorun OpenMP. BpImonHWTH TecTHpOBaHME NapalIEIbHOM MPOTrpamMMbl C
HCIOJIB30BaHUEM JIAHHBIX I10CIEA0BATENBHON peann3auu.

JlabopaTtopHas pabora Ne 2.5 3amaya onTUMH3alMUA C JTUHEUHBIMU OTPAHUYECHUSIMHU
(Cumrmuiekc meton) (4acTsb S).

[lens paboThl. 3HAKOMCTBO C OCHOBaMH s3bika mporpammupoBanus C B OpenMP.
3HAKOMCTBO C MIpoLIeypaMH KOJUIEKTHBHOTO oomeHa OpenMP.

3ananue: PeanuszoBarh perienne CUMIUIEKC METOJOM B IOCIEAOBATEILHOM BapUaHTE.
[lonyunts BpemMeHa mporoHa mporpamMmbl. OOOCHOBaTH HEOOXOAMMOCTh MPUMEHEHHUS
napajuienbHbIX MeTOM0B. CHpPOEKTHpPOBAaTh MapajuIeTIbHBIA aNropuT™M (BBIOpaTh MOPSIOK
pacnpeneneHust TaHHbIX, TUHAMWYECKUM WM CTATUYECKUU CIOCO0 TJIaHUPOBAHMS, MOPSIOK
CUHXPOHHU3AIMK TapayielbHbIX BETBE anroputma). Peanns3oBarh mapajjiefbHYI0 IpoOrpammy
Ha ocHoBe TexHomorun OpenMP. BEHIMONHHUTH TeCcTHpOBaHHME NapaIeIbHONH MPOTpaMMbl C
WCIIOJIb30BAaHUEM JIAaHHBIX TTOCJIEI0OBATEIbHON peanin3anu. Ha OCHOBE BBITTOJIHEHHBIX MTPOTOHOB
MapajuleIbHOW U MOCIEN0BATEeIbHOM MPOrpaMMbl MOJIYYUTh OLIEHKH IMOJYYEHHOTO YCKOPEHHS
nporpammsl 1 3¢ dextuBHOCTH mporpammsbl. [locTpouts rpaduku yckopeHus 1 3QpPeKTUBHOCTH.

JlaGopaTopnas pabora Ne 2.6 3amaya oNTUMH3AIUUA C JTUHEHHBIMH OT'PAHHYCHUSIMHU
(Cummiexc meton) (dactsb 6).

Ienp pabGorel. 3HAKOMCTBO € OCHOBaMM s3blka mporpammupoBanusi C B OpenMP.
3HAKOMCTBO C MPOIEeAypaMu KOJUIEKTUBHOTO oomeHa OpenMP.

3ananue: PeannsoBars pemenne CUMIUIEKC METOAOM B IIOCJIENOBATEIIBHOM BapHaHTE.
[Monyunts BpemeHa mporoHa mnporpammbl. OOOCHOBaTh HEOOXOJUMOCTh TNPUMEHECHHS
napajuiebHbIX MeTo/0B. CHpoeKTHpoBaTh MapajuleidbHbId anropuTtM (BbIOpaTh MOPSAIOK
pacripesielieHusl TaHHbIX, AWHAMMUYECKHM WM CTaTUYECKUH CIOCO0 IJIaHWPOBAHMS, MOPSIOK
CUHXPOHHM3ALMM MapajyIeNbHbIX BETBEW anropurtMa). Peanns3oBaTh napajlebHYIO IPOrpammy
Ha ocHoBe TexHoisornu MPI. BBIIONIHUTE TECTUPOBAHME NAPALIENBHONW INPOrpaMMBI €
HCIIOJIB30BaHUEM JAHHBIX IIOCIEA0BATENbHON peann3anyuy. Ha ocHOBE BBIIIOJHEHHBIX IPOIOHOB
NapajuleJIbHOW U IIOCIE0BATEIbHON MPOrpaMMBbl MOIYYUTh OLEHKU IOJYYEHHOIO YCKOPEHHS
nporpamMmsl 1 3 dekTuBHOCTH TporpaMmbl. [TocTponTs rpaduku yckopeHus U 3PPEKTHBHOCTH.
C ucmonp30BaHMEM 3aKoHa AMjana TOJYYUTh OIEHKY MAacIITaOUpyeMOCTH MapajuieIbHON
nporpammbl.  [lomydnTe Tpacchl NapajsieNbHOM NIPOrpaMMbl M OLIEHHUTH  JIOKAJIBHYIO
3¢ (EKTUBHOCTH BHIUMCIUTEILHOTO MPOIIecca Ha XapaKTepHBIX (pa3ax mapanienbHO TPOrpaMMBl.

JlaGoparopnast pabGora Ne 2.7 IlomHOCTbIO LeJNOYUCIIEHHAs 3ajada JIMHEHHOIo
nporpamMmmupoBanus (Anroputm I'omopn) (dacts 1).

Hens pabotrbl. 3HaKOMCTBO C OCHOBaMH si3bika mnporpammupoBanust C B OpenMP.
3HAKOMCTBO ¢ IMpoLieypaMu KoJuleKTHBHOro oomena OpenMP.

3ananue: PeanuzoBath anroput™ I'omopu B mocienoBaTenbHOM Bapuante. ITomyunts
BpEMEHa MPOroHa MIPOrpPaMMBl.

Jlaboparopuasi pabora Ne 2.8 [TonHOCTBIO LIETTOYMCIIEHHAs 3ajlaya JIMHEWHOrO
nporpammupoBanus (Anroputm I'omopn) (4acts 2).

[{ens paboThl. 3HAKOMCTBO C OCHOBaMH s3bika mporpammupoBanus C B OpenMP.
3HaKOMCTBO € IIpOIeTypaMH KOJIEKTUBHOr0 oomena OpenMP.

3ananue: PeanuzoBath anroput™m ['omopu B mocienoBaTenbHOM BapuanTe. [Tomyunts
BpeMeHa IMporoHa mporpaMMmbl. OOOCHOBAaTH HEOOXOIUMOCTh TNPUMEHEHHS MapajlieNbHbIX
MeTo10B. CHpOeKTHpOBaTh MapaICNIbHBIA aJTOPUTM (BBIOpaTh MOPSJIOK pacipeesieHus
JAHHBIX, JUHAMUYECKUN WM CTaTMUECKUU CIOco0 MJIAHMPOBAHUS, MOPAJOK CHHXPOHHU3ALUU
napajuieNIbHBIX BETBEH aJIrOpUTMA).



Jlaboparopuass pabora Ne 2.9 [TonmHOCTBIO 1IENOYMCIIEHHAs 3a/aya JHHEHHOro
nporpamMmmupoBanus (Anroputm I'omopn) (qacts 3).

Hens pabotrbl. 3HaKOMCTBO C OCHOBaMH si3bika mnporpammupoBanuss C B OpenMP.
3HAKOMCTBO C MpOoIeAypaMu KOJUIEKTUBHOTO oomMeHa OpenMP.

3ananue: PeanuzoBath anroput™ I'omopu B mocienoBaTenbHOM BapuaHte. ITomyunts
BpeMEHa TMporoHa mnporpamMMmbl. OOGOCHOBaTh HEOOXOJAMMOCTh TNPUMEHEHHS TapajlieIbHBIX
MeTon10B. CHpOEeKTUPOBaTh MapajlieNbHBIA alropuT™M (BBIOpaTh TMOPSIIOK pacIipeaeieHHs
JAHHBIX, AUHAMHYECKUN WM CTaTHUYECKHH CIOCO0 IUIAHWPOBAHMS, MOPSAIOK CHUHXPOHM3ALUU
napajuleNIbHBIX BETBEH anroputMa). Peanu3oBaTh mNapajjiesibHyl0 NporpaMMy Ha OCHOBE
texHonorun  OpenMP.  BbINONHUTE  TECTUPOBAHWE  MAPAJICIBHOM  MPOrpaMMbl €
HCIIOJIb30BAaHUEM JIAHHBIX I10CJIEA0BATENBHOMN peann3aluu.

JlaGopaTopnas pabora Ne 2.10 [TonmHOCTBIO TIE€JIOYMCIIEHHAs] 3ajladya JIMHEWHOTO
nporpamMmupoBanus (Anroput™ I'omopu) (dacts 4).

Hens pabotbl. 3HAKOMCTBO C OCHOBaMH si3blka mnporpammupoBanust C B OpenMP.
3HAKOMCTBO C MPOoIeAypaMu KoJuIeKTUBHOTO oomerna OpenMP.

3ananue: PeanuzoBath anroput™ I'omopu B mocienoBaTenbHOM BapuaHTe. ITomyunts
BpeMeHa IMporoHa mnporpammbl. OOOCHOBaTh HEOOXOAMMOCTh MPUMEHEHHS MapajlIebHBIX
MeTon0B. CHpOeKTUpOBaTh MapalICNIbHBIA aJrOpUTM (BBIOpAaTh IOPSJIOK paclpeesieHus
JAHHBIX, AUHAMHYECKUH WM CTaTMUYECKHH CIOCO0 IUIAHWPOBAHMs, MOPSAIOK CHUHXPOHM3ALUU
napajuleJIbHBIX BETBEH anroputMa). Peanns3oBaTh mNapajulepHYIO IporpaMMy Ha OCHOBE
texHonorun ~ OpenMP.  BpImonHUTH  TeCTHMpOBaHWME  MapajlieNbHOM  MpOrpaMmbl  C
HCIIOJIb30BAaHUEM JAHHBIX IIOCIEA0BATENbHON peann3anuu. Ha ocHOBE BBIIIOJHEHHBIX IIPOIOHOB
NapajuIeIbHOW U IOCIE0BATEIbHON MPOrpaMMBbl MOITYYUTh OLEHKU IOJYYEHHOTO YCKOPEHHS
porpaMMmsbl U 3(PEKTUBHOCTU POTrPaMMBbI.

JlaGoparopnast pabora Ne 2.11 ITonHOCTBIO 1I€JIOUMCIIEHHAs 3ajaya JIMHEHHOro
nporpammupoBanus (Anroputm I'omopn) (4acts 5).

[{ens paboThl. 3HAKOMCTBO C OCHOBaMH s3bika mNporpammupoBanus C B OpenMP.
3HaKOMCTBO € IIpoIelypaMH KOJIEKTUBHOro oomena OpenMP.

3ananue: PeanuzoBath anroput™ ['omopu B mocienoBaTenbHOM BapuaHTe. [Tomyunts
BpeMeHa MporoHa mporpaMmbl. OOOCHOBaTb HEOOXOAMMOCTb IPUMEHEHMs MapaiesIbHbIX
MeTo0B. CHpoeKTHpOBaTh MapayIeNIbHBIA alropuT™M (BBIOpaTh MOPSJIOK paclpeesieHus
JAHHBIX, AUHAMHYECKUN WM CTATHYECKHH CIOCO0 IJIaHWPOBAHUS, MOPSAJOK CHHXPOHH3AIHNU
napajyieNIbHbIX BETBEH anropurMa). Peann3oBare NapajulebHYH IpPOrpaMMy Ha OCHOBE
texHotorun ~ OpenMP.  BpINONIHUTE  TECTHMpOBAaHME  MApaUIENbHOM  NpPOrpaMmbl  C
HCIIOJIb30BAaHUEM JJaHHBIX IIOCIIEA0BATENbHON peanu3anuy. Ha ocHOBE BBIITOJIHEHHBIX ITPOrOHOB
napajuleIbHOW U TMOCE0BATEIbHONW MPOrpaMMbl MOTYYUTh OLEHKU MOJyYEHHOTO YCKOPEHHUS
nporpaMMsl 1 3¢dekTuBHOCTH nporpaMmsl. [loctpouts rpaduku yckopeHus 1 3ppekTuBHOCTH.
C wucnonp30BaHMEM 3aKOHa AMjaia TOJYYHTh OIEHKY MacIITaOMpPyeMOCTH NapaijielbHON
MIPOrPaMMBl.

Jlaboparopuasi pabora Ne 2.12 [TonHOCTBIO IIE€TIOYUCIIEHHAsT 3ajlaya JIMHEHHOro
nporpammupoBanus (Anroputm I'omopn) (4acts 6).

[{ens paboThl. 3HAKOMCTBO C OCHOBaMH s3bika mnporpammupoBanus C B OpenMP.
3HaKOMCTBO € IIpoIlelypaMH KOJIEKTUBHOro oomena OpenMP.

3ananue: PeanuzoBath anroput™m ['omopu B mocienoBaTenbHOM BapuanTe. [Tomyunts
BpeMeHa IMporoHa mporpaMMmbl. OOOCHOBAaTH HEOOXOIUMOCTh TNPUMEHEHHS MapajlieNbHbIX
MeTo0B. CHpoeKTUpOBaTh MapaICNIbHBIA alropuT™M (BBIOpaTh MOPSJIOK paclpeesieHus
JTAHHBIX, JUHAMUYECKUN WM CTAaTUYECKUU CIOcO0 IUIaHWPOBAHUSA, MOPSIOK CHUHXPOHU3ALUU
napajuleNIbHBIX BETBEl anroputMma). Peanns3oBarh mnapauiebHYHO MOpOrpaMMy Ha OCHOBE



texHonorun  OpenMP.  BbINONHUTE  TECTUPOBAHME  MAPAJIICIBHOM  MPOrpamMMbl €
UCIIOJIb30BaHUEM JIaHHBIX MOCIeA0BaTeIbHON peanu3anui. Ha ocHOBe BBIIOIHEHHBIX TPOrOHOB
NapajuleIbHOW U IOCIE0BATEIbHON MPOrpaMMBbl MOITYYUTh OLEHKU IOJYYEHHOTO YCKOPEHHS
nporpaMmsbl 1 3QpeKTuBHOCTH MporpaMmsbl. [loctpouTs rpaduku yckopenus u 3pGeKTUBHOCTH.
C wucnonp3oBaHMEM 3aKOHa AMjaia HOIYYMTh OLIEHKY MacIITaOMpyeMOCTH NapaijielbHON
nporpammbl.  [lomyunTe Tpacchl mNapaienbHOM NOpOrpaMMbl M OLIEHHUTH  JIOKAJIBHYIO
3¢ (PEeKTUBHOCTH BBIYUCIUTEIBHOT'O IIPOLIECCa HAa XapaKTEPHBIX (a3zax MapajjiesibHO MporpaMmbl

3. METOIMYECKME YKA3AHUS JJISI CAMOCTOSITEJIBHOM PABOTHI
OBYYAIOLIUXCSA
W3yueHne AMCIUIUIMHBI TPOXOAUT B T€UCHUE OMHOrO cemecTpa. OCHOBHBIC TEMBI JUCITH-
IJIMHBI OCBAMBAKOTCA B XOAC ayIUTOPHBIX 3aHHTPII>i, OJHAKO BaXXHad pOJIb OTBOAUTCA U CAMOCTOs-
TEJbHON paboTe CTYCHTOB.
CamocrtosiTenpHas pabora Kak BHJA Y4eOHOH paOOTBI MOXET HCIIONh30BaThCsl Ha
nabopaTopHbIX paboTax, a TakkKe HUMETh CaMOCTOATENbHOE 3HAYCHHE — BHEAyIUTOpHAsS
camocTosiTeNTbHasE paboTa OOy4aromuxcs — MpU TOATOTOBKE K JIAOOpaTOpHBIM paboTam, Mpu
MOTOTOBKE K MU PEepeHIIMPOBAHHOMY 3a4ETY.
CamocrosiTenpHas paboTa BKIIOYAET B ce€0sl CIEAYIOLIIE ITallbI:
" M3ydeHHE TEOPETUUECKOro Marepuaia (pabora HaJl KOHCIIEKTOM JICKIIUH);
"  CaMOCTOSATEJIbHOE M3YYCHHUE JOMOTHUTEIBHBIX WH()DOPMAIIMOHHBIX peCypcoB (1opadoT-
Ka KOHCIICKTA JICKIUH ),

* BBINOJIHEHHE 33JaHUH TEKYIIero KOHTPOJNS yCHeBaeMOCTH (HMOATOTOBKA K Jiaboparop-
HBIM paboTam);

" WTOrOBasl arTeCTallUs MO TUCIHUILIMHE (MOAroTOBKAa K JU(B(EepeHIIMPOBAaHHOMY 3a4eTy/
IK3aMEHY).

4. PEKOMEHJIAIMHA 110 INTAHUPOBAHUIO 1 OPTAHU3AIIMU BPEMEHN,
HEOBXOJIUMOTI'O AJIS1 UBYYHEHUSA JUCHUIIJIMHBI. OIIMCAHUE
MOCJIEJJOBATEJIbHOCTH JEVMCTBUM CTYJIEHTA («CIIEHAPU N3YUEHMS
JUCHUITVIMHBI»)

Pexomenayercst cnenyronmm o0Opa3oM OpraHM30BaTh BpeMs, HEOOXOAUMOE ISl U3yde-
HUS TUCIUTLTHHEI.

Lna oceoenus nekyuonno2o mamepuana ciedyem: U3y4UTb KOHCIEKT JIEKIMH B TOT K€
JeHb, nocue gekuuu: 10 — 15 MUHYT, TOBTOPHO NMPOYUTATh KOHCHEKT JIEKLUHU 3a JEHb IMepes
cienyromei nekuueit: 10 — 15 munyt. Taxke cieyeT M3y4uTb TEOPETUUECKHUM JIEKLIMOHHBIN
MaTepHual 1o peKOMEHyeMOMY yueOHUKY/ydeOHOMY TTOcOOuI0: 1 yac B Heeto.

CrnenyeT MakCUMajbHO HMCHOJIb30BaTh JEKIIMOHHOE BPEMs Ul U3Yy4YEeHHUs AUCLUILIUHBI,
NOHMMaHUs JEKIMOHHOr0 MaTeprasa U HalMcaHusl KOHCIEKTa JIeKIMi. B mporecce aeKInOHHO-
TO 3aHATHUS CTYIEHT JOJDKEH YMETh BBIICISATH BaKHBIE MOMEHTHI M OCHOBHBIC TIONOKeHMsI. [1pn
HalUCAHUM KOHCHeKma JeKyuii CIIeAYyeT IPUIEPKHUBATHCS CIeIYIOLINX IPaBUI U PEKOMEHIAIH.

1. Ilpn BeneHMM KOHCIIEKTa PEKOMEHAYETCSl CTPYKTYpPHUpOBATh Marepvall Mo paszienam,
rmaBaMm, TemMaM. Bectu Hymepanuio ¢opmyn. BeiiensTe 1mo kaxaod TeMe IMOCTaHOBKY 3aJlauu,
OCHOBHBIC MOJIOKEHHUS, BbIBO/IbI. KpaTko 3amuceiBaTh T€ MOSCHEHUS JIEKTOpa, KOTOpPbIE MOKa3a-
JUCh OCOOCHHO BaKHBIMU. DTO IMO3BOJUT MpPU IMOATOTOBKE K CJaue 3a4€Ta He 3amyTaTbes B
CTPYKTYp€ JIEKLIHOHHOTO Marepuara.

2. JIeKIIMOHHBIN MaTepua ciaenyeT 3alUChiBaTh B KOHCIEKT JIUIIb [10C]IE TOro, KaK nU3ja-
raeMblii JIEKTOPOM Te3HC Oy[eT BaMH JOCIYIIaH A0 KOHIIA U TIOHST.

3. [Ipy KOHCHEKTHPOBAHUM CIEAYET OTMeUYaTh HEMOHATHBIE, HA JaHHOM JTarle, MoJoXKe-
HUS, J0KA3aTeIbCTBA U TIP.

4. PexoMeHyeTCsl IO KaX 0l TEME BBIPa3UTh CBOE MHEHUE, KOMMEHTAPUH, BBIBOI.

Jlopabomxka xoncnexma nekyuu ¢ IpUMEHEHUEM Y4eOHHKa, METOINYECKON JIUTEpaTyphbl,
JIOIIONIHUTENIBHOM JIUTEepaTypbl, HHTEPHET-PECYPCOB: 3TOT BUJ CAMOCTOSTEIBHOM PabOTHI CTY-



JICHTOB OCOOCHHO BayKeH B TOM Cllydae, KOrza OJHYy U Ty K€ 3aJjayy MOKHO PelIaTh pa3IudHbIMU
criocobamu, a Ha JIEKIIUU U3TI0KEH TONBKO OUH U3 HuX. Kpome Toro, paboyas mporpamma npen-
IoJIaraeT pacCMOTPEHHE HEKOTOPBIX OTHOCUTENIBHO HECIOXKHBIX TEM TOJIBKO BO BpEMSI CaMOCTO-
STEJbHBIX 3aHATHIH, O€3 UTEHUS JIEKTOPOM.

Ilooecomoska k nabopamoprvim pabomam COCTOUT B TEOPETHUECCKON IMOATOTOBKE (M3yde-
HUE KOHCIEKTa JIeKIIM, METOANYECKUX YKa3aHUH K JaHHOW jJabopaTopHOW paboTe U JOMOIHHU-
TEJbHOMN JINTEPATyphl) U BBHINOTHEHUH WHAUBUAYAJIBHOIO 3aJaHusl. BrimonHeHne kaxaon u3 3a-
TJIAaHUPOBAHHBIX Pa0OT 3aKaHUYMBAETCS MPEJOCTaBICHUEM oTdeTa. TpeboBaHus K Gopme U co-
JIep>)KaHUIO OTYeTa MPUBEAEHBI B METOIMYECKHX YKa3aHUSAX K J1abopaTopHBIM paboTam WU
OTIPENENSIOTCS TperoiaBareieM Ha TepBoM 3aHsATHH. Jlomyckasch K JaboparopHoil padore,
KaX/IbI CTYIEHT JOJDKEH MPEACTaBUTh IMPENoJaBaTeli0 «3aroTOBKY» OTUE€Ta, COAEp Kallyio:
0(hOpMIIEHHBIN TUTYJABHBIHN JIUCT, 1IeNb PadOThI, 3aJaHNUE, IPOCKT PEIICHUS, TOyYCHHbIE Pe3yilb-
TaThl, BEIBOBI.

BakabIM 3Tariom siBIsieTCs 3anuTa JadopaTopHoi paboThl. B mporiecce 3amuThl CTyIeHT
OTBEYAET Ha BOIIPOCHI MIPETOAABATENIS, KACAOIIHUECS TEOPETUUECKOrO0 MaTepHuasa, OTHOCSIIETr0Cs
K JJaHHOM paboTe, U MPOEKTa, PEAIN3YIOLIEr0 €ro 3aJaHue, KOMMEHTUPYET MOy4YEeHHbIE B XOJ€
paboTel pe3ynbTaThl. [Ipu MoaroToBKe K 3amure 1aboparopHON paboThl PEKOMEHAYETCs 03HAKO-
MUTBCS CO CIIUCKOM BOIIPOCOB I10 U3y4a€MOW TEME U IOIbITaThCs CAMOCTOATENBHO HA HUX OTBE-
TUTh, UCTIONb3Ys KOHCIIEKT JIEKIUN U pEKOMEHIYEMYIO JINTEPATypy.

Ilooecomoska k coaue oughghepenyuposannozo 3auema.

3auem — dhopma MPOMEKYTOUHON MPOBEPKU 3HAHUN, YMEHUH, HABBIKOB, CTETICHU OCBOE-
HUS AMCLUMILUIMHBL. [7aBHas 3ajada 3aueTa COCTOMT B TOM, YTOOBI y CTYAEHTA IO OKOHYAHHUIO
W3Y4EHUs TaHHOW JUCUUIUIMHBI CPOPMHUPOBAIIUCEH ONPEAEIIEHHOE IIpe/ICTaBleHne 00 o0Iiem co-
JepKaHUKM JUCHUIUINHBI, OIpPEICIICHHbIE TEOPEeTUYECKUE 3HAHUS W MPAKTUYECKHUE HaBBIKH,
OIpENIEICHHBIN KPYyro3op. ['0TOBACH K 3aueTy, CTYIEHT NPUBOAUT B CUCTEMY 3HAHUS, MOTyUYEH-
HbI€ Ha JIEKIUAX, HAa MPAKTUYECKUX U JIa0OpaTOPHBIX 3aHATHUSAX, pa3dUpaeTcss B TOM, UTO OCTa-
JIOCh HETMOHSITHBIM, M TOTAA M3y4aeMas UM JUCIHHIUIMHA MOXET OBbITh BOCHPHUHSTA B IOJIHOM
o0beMe ¢ IpUCyIIel eif CTPOrocThio M JJOTMYHOCTBIO, €€ MPAKTUYECKONW HAlpaBIeHHOCTBIO.

3a4eThl 1at0T BO3MOKHOCTh IPEIOIaBaTel0 ONPEAEIUTh TEOPETUUECKUE 3HAHUS CTY/IEH-
Ta U €ro MpPaKkTUYeCKHE HABBIKU MPH PEUICHUH ONpEeAETICHHBIX MPUKIATHBIX 3a1ad. O1eHuBaIoT-
Csi: IOHMMAaHME U CTENIEHb YCBOEHUS TEOPETUUECKOI0 MaTepuaa; CTEeHb 3HAKOMCTBA C OCHOB-
HOM ¥ JOMOJIHUTEIBHO JIUTEPATYpOH, a TaKKe C COBPEMEHHBIMM MYOIMKALUSIMU; YMEHUE NpU-
MEHUTh TEOPHIO K MPAKTHKE, pElIaTh ONpeesieHHbIEe MPaKTHUeCKHe 3aa4K TaHHOW MPEeMETHOM
00nacTy, NPaBUJILHO MPOBOIUTH PACUETHI U T. J.; 3HAKOMCTBO C UCTOpPHUEN JTaHHOM HAyKH; JIOTH-
Ka, CTPYKTypa U CTHJIb OTBETA, YMEHHE 3aLUIIATh BbIIBUTAEMbIE TIOTOKEHHUS.

3HaueHUE 3a4yeTa HE OrPaHMYMBAETCS MPOBEPKON 3HAHUM, SIBISASCH €CTECTBEHHBIM 3a-
BepIIEHHEM O0y4YeHHUs CTYJICHTA 110 JaHHOW TUCLUIUIMHE, OHU CIIOCOOCTBYIOT 00OOIEHUIO U 3a-
KpEIUICHUIO 3HAaHUW U YMEHWMH, NPUBEICHUIO X B CTPOMHYIO CHCTEMY, a TaKXKE YCTPAHEHUIO
BO3ZHHKIITUX B TIPOIecce 00ydeHHs TIPOOEIIOB.

Iloozomoska k 3auemy — 3TO THIATEIbHOE U3YUYCHUE U CHCTEMaTH3aIUsl y4eOHOro Mare-
puaia, OCMBICICHHE U 3allOMHHAHHME TEOPETUYECKUX IOJIOKEHUH, (OpMYIUPOBOK, (Gopmyd,
YCTAHOBJICHUE M OCMBICIICHHE BHYTPUIIPEAMETHBIX CBSI3€H MEXIYy pa3IuYHbIMU TEMaMU JUCLU-
TJTMHBI, 3aKPETIEHNE TEOPETUIECKUX 3HAHUM IMyTeM pelIeHUs ONpeAeIeHHBIX 3a1ad.

[InanupyiiTe MOArOTOBKY K 3a4€Ty, YUMTBHIBas Cpa3zy HECKOIBKO (PaKTOPOB: HEOIHOPO.I-
HOCTb B CJIOXHOCTH Y4eOHOro mMarepuajia U CTEIEeHU €ro MpopaboTKu B XoJe 0Oy4yeHUs, CBOU
WHIUBUIYyallbHbIE CIIOCOOHOCTH. PekoMeHyeTcsl nearh MepephiBbl B 3aHATUAX Yepe3 Kaxkble
50-60 munyT Ha 10 MunyT. ITocne 3-4 yacoB 3aHATUH cileAyeT cAenaTh 4acoBou nepepsiB. Upes-
MEpHOE€ YTOMJICHUE NMPUBEAET K CHIXKEHUIO TOHYyCa MHTEJUIEKTyaJbHOU nestenbHoCcTH. Lleneco-
00pa3Ho pa3nenaTh Bech pabouuii JeHb Ha TpU pabouux mepuonaa — ¢ yrpa 1o obdena, ¢ obena a0
YXKHHA U C y)KHHA 10 cHAa. Kaxaplii pabounii mepuos IHS JOMKEH 3aKaHYMBATHCS OTIBIXOM HE
MeHee | yaca. PaboTasi B ceCCHOHHOM pEXHMME, CTYJEHT UMEET BO3MOKHOCTh YBEJIMUUTH BPEMsI
3aHsaTul ¢ 10 (kak TpeOGoBaIOCH B cemMecTpe) 10 12 4acoB B CYTKH.



IToaroroBky k 3adery ciieAyeT Ha4MHATh ¢ OOLIETO IJIAHUPOBAHMS CBOEH IEATEIbHOCTH.
C onpenenenus o0beMa MaTepHasa, MoIeKallero npopadoTke, He0OXOAMMO BHUMATEIBHO CBE-
PUTh KOHCHEKTHI C IPOrpaMMON JAUCLUIIINHBI, YTOOBI YOE€AUTHCS, BCE JIM pa3/ieibl OTPAXKEHbI B
JEKIUAX, OTCYTCTBYIOLIUE TEMbl U3YUUTh 110 yueOHUKY. BTOpOii 3Tam npenycMarpuBaeT cucTeM-
HOE€ U3y4eHHUE MaTepuaia 1Mo JaHHOMY IPeIMETy C 00s3aTelbHOM 3allMChI0 BCEX BBIKIIA/IOK, BbI-
BOMIOB, (hopmyn. Ha TpeTbem sTame — sTane 3aKperuieHus] — MOJE3HO YepeaoBaTh YriIyOleHHOe
IIOBTOPEHNE OCOOEHHO CIIOKHBIX BOIPOCOB € OETJILIM MOBTOPEHUEM BCETO Marepuaia.

5. PEKOMEHJIAIIMU I1IO PABOTE C JIUTEPATYPOM

Teopernueckuii MmaTepuan Kypca CTAHOBUTCS 0oJiee TIOHATHBIM, KOT/Ia TOMTOJHUTEIBHO K
MPOCITYIINBAHUIO JIEKIUN U U3YYEHHUIO KOHCIIEKTA U3Yy4aroTCs U KHUTH MO JAHHOMY IpEIMETY.
Jluteparypy Mo AUCHUIUIMHE PEKOMEH]YETCsl YNTaTh Kak B OyMa)XHOM, TaK U B SJIEKTPOHHOM
BHJIE (€cau OTCYTCTBYET OyMmakHbIM aHasor). Iloige3Ho ucronb30BaTh HECKOIBKO Y4€OHUKOB U
nocoOuil no aucuumiInHe. PekoMeHyeTcs mocie u3ydeHus ouepeHoro naparpaga oTBETUTh Ha
HECKOJIbKO BOMPOCOB MO AaHHOW Teme. Kpome Toro, mosie3Ho MbICIEHHO 3a7aTh cebe clieayto-
1I1e BOMPOCH! (M MONpoOOBaTh OTBETUTh HA HUX): «O YEM 3TOT naparpad?», «Kakue HOBBIE I0-
HSATHS BBEJICHBI, KAKOB UX CMBICII?», «3a4€M MHE 3TO HYKHO I10 CIIEHUAILHOCTH ?».

PexomeHyeTcst caMOCTOATENbHO M3Yy4aTh MaTepHuaj, KOTOPbIM elle He NMPOYMTaH Ha
JIEKIIMY U HE PUMEHSIICS Ha TaOOpaTOPHOM WIIM MPAKTHYECKOM 3aHITHUH, TOTJa 3aHATHs OyayT
ropaszio NoHsTHee. B TeueHne Hemenu pexkomMeHAyeTcs BhIOpaTh Bpems (1 wac) mis paboTsl ¢
JIUTEPaTypOu.
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