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1. KOMHeTeHIII/II/I U HHAHAKATOPbLI HUX JOCTHXKCHHUSA, IPOBEpAEMbIC JTaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[{enpro OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIONUX KOMITETEHITHI:

OIIK-7 CmocobeH co3maBaTh INMPOTpaMMbl Ha S3bIKaX BBICOKOTO M HHU3KOTO YpPOBHS,
NPUMEHSATh METOJIbl U HWHCTPYMEHTAJIbHBIE CPEACTBA MMPOTPAMMHUPOBAHUS JJIsi PEHICHUS
npodeccCHoHaNbHBIX  3a7ad, OCYILECTBISATH OOOCHOBaHHBIA  BBIOOP  HMHCTpYMEHTapus
MPOrPaMMHUPOBAHUS U CIIOCOOOB OpTaHU3AIUH POTPAMM.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIENYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

HOIIK-7.1 OcymecTBiasieT MNOCTPOCHHE aJIrOpUTMa, MPOBEACHUE €ro aHaiu3a u
peanu3alry B COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCaX

HOIIK-7.2 Tlonumaer oOmMe TPUHIUIIBI TIOCTPOCHHUS U MCIOJIb30BAaHUS SI3BIKOB
MIPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS U HU3KOT'O YPOBHS

HOIIK-7.3 JleMOHCTpHUpyeT HABBIKM CO3JaHUsS MPOrpaMM C MPUMEHEHUEM METOIO0B U
MHCTPYMEHTAJIbHBIX CpElCTB MIpOrpaMMHUPOBAHUS JUTSt penieHus Pa3IUYHBIX
po(hecCHOHANBHBIX, HCCIEI0BATENIbCKIX U MPUKIAIHBIX 3a/1a4

NOIIK-7.4 OcymecTBisieT 000CHOBaHHBIN BHIOOP MHCTPYMEHTAPHSI TPOrPAMMHUPOBAHUS
U CI0cO00B OpraHu3aIiy MPOrpaMm

2. OneHo4Hble MaTepHaJibl TCKYLIECT0 KOHTPOJA U KPUTCPUH OLICHUBAHUSA

OneMEHTHI TEKYLICTO KOHTPOJIA:
— OHJIETHI AJI1 MACBMEHHOI'O TCCTUPOBAHMA,

[lepeueHp TeOpeTHUECKUX BOMPOCOB JUIsl MMCbMeHHOro TectupoBanus: (OIIK-7)

Tema 1.

1. JlaiiTe COBpEMEHHYIO KIaCCU(PUKALMIO CYTIEPKOMITBIOTEPOB.

2. Kakux cynepkoMnbioTepoB 60JbIne: kiaactepoB win MPP-mammn?

3. YUro Takoe tect Linpack? KakoB ero pe3ynbrar?

4. Yto takoe iomnc?

5. Kakast onepanroHHasi cucTeMa 4Yalle HCIONIb3yeTCs Ha BEIYMCIUTEIbHBIX KiIacTepax?

6. Kakas crpana npoussena 00Jiblle BCEX CaMbIX MPOU3BOAUTEIbHBIX CYIIEPKOMIIBIOTEPOB B
mupe?

7. KakoBa mpou3BOAUTEIHHOCTh CAMOT'O MOIITHOTO CYIIEPKOMITBIOTEPA B MUPE?

8. Kak Ha3bIBaeTCs caMblil IPOU3BOAUTEIBHBIN CyniepkoMnboTep B Poccun?

9. Yto takoe topS500? Ckoibko amekTposHepruu (Bt) notpebiisier caMmblii MOIIHBIN
cynepkomnsrotep?

10. KakoBa mpousBoauTenbHOCTh B (piionicax kinacrepa TT'Y Cyberia?

11. Camblif MOLITHBIN CYHIEpPKOMIIBIOTEP B MUPE UMeeT pou3BoauTensHocTh: 1 Exaflops nm 1
Petaflops? JlaiiTe nmpaBuiIbHBIN OTBET.

12. HapucyiitTe apXUTEKTypy KOMIIbIOTEpaA € 00IEH MaMATHIO.

13. Hapucyiite apXUTEKTypy KOMITbIOTEpA C PaCIpEAEICHHON MaMSThIO.

14. B kakux eAMHUALIAX U3MEPSAETCS IPOU3BOJUTENBHOCTh KOMIIbIOTEpA?

15. Yro Takoe creneHs napajienn3Ma KoMinberorepa? YeMy oHa paBHa 11 KOHKPETHBIX
KOMITbIOTEPOB?

16. Uto Takoe cTeneHs napamuiesn3Ma anropurma’?

17. Kak onpezensercss ycKOpeHUE MapajiebHOM nporpammsl? B kakux npezpenax oHO MOKET
MEHSTBHCS?

18. M0XHO 11 pacIpOCTpaHUTh ONIPEIEIECHUE YCKOPEHUS AJIs IapaJuIeIbHOrO alropurMa’?
JlaliTe KOMMEHTapui.

19. Ha xakux MaTeMaTH4eCKUX NMPUHLIUIIAX Oa3upyeTcs aaropuT™ caBanBanui? B uem ero
MPEUMYIIECTBO Mepes] OOBIYHBIM aITOPUTMOM CYMMHUPOBaHUS?



20. Chopmynupyiite 3akoH AMaana. Kakum OyaeT MakCUMallbHOE YCKOPEHHE TTapauIebHOM
porpaMMel, B KOTopoit 1% apudmernyeckux onepanuii BHIIOTHAETCS TOIBKO OJHUM
npoieccopom?

21. Ilonw3yscek popManbHON MOJIENbIO YCKOPEHHUS, OTIPEACITUTE YCIOBUS, IPU KOTOPBIX OyAeT
MMETh MECTO MaKCUMAJIbHBIN MapajlIen3M, IapajljIesIu3M CPEAHETO YPOBHS U OTCYTCTBUE
YCKOPEHUS NapaJlIeIbHON POTPaMMBI.

22. IlepeuricnuTe OCHOBHBIE 3TAlbl pa3pabOTKH MapaiebHOM mporpammbl. Kakue u3 HuX
3aBUCST OT apXUTEKTypbl DBM, Kakue He 3aBUCST?

23. KakoBbI TpeOOBaHUs K IPOBEACHUIO TIEPBOTO ATAIA MOCTPOCHHUS MapaJIIETLHOTO allrOpuT™Ma?
24. YeM oTAMYAETCA MEJIKO3EPHUCTBIN apaliesiu3M ajJropuTMa OT KPYIHO3EPHHUCTOr0?

25. B uem otnnune (pyHKIIMOHAITBHON TEKOMITO3UIIUHU OT JIEKOMITO3UIIUH TI0 JAHHBIM?

26. Ilepeunciute TUIIBI KOMMYHHUKAIMH. JlaliTe UM KpaTKYyIO XapakTepUCTHUKY.

Tema Ne2 PexyppeHTHBIE GOpMYITBI

1. ITpuBenuTe NpUMEpPHI UCIIOJIB30BaHUS PEKYPPEHTHBIX COOTHOLIEHUH B BHIYMCIUTEIBHON
MaTeMaTHKe.

2. B yem 3akitouaercs rnpo0ieMa pacrnapaieIuBaHus peKyppPEHTHBIX COOTHOIIEHUN?

3. Uto coboit npeacTaBigeT AuarpaMMa MapuIpyTH3aluy allrOpyuTMa U AJIs 4ero oHa
UCIIONB3YeTCs?

4. OnummuTe anropuTM KackaJHON CXeMbl CyMMHPOBaHUS.

5. B yem 3aknrovaercs napajuiean3M KacKaJHON cXeMbl CyMMHPOBaHUS?

6. 3a cuet yero ynaercst 06ecreunTh paBHOMEpHYI0 padboTy 11D npu BHINOIHEHNU KacKaJIHOM
CXEMbI CYMMHUPOBaHUA?

7. OnuimTe alNropuT™ CIBAUBAHUS ISl BBIYMCIEHUS CYMMBI 3JIEMEHTOB IIOCIIEA0BATEIbHOCTH.
8. O1ieHUTE KOJIMYECTBO ONEPALIU CI0KEHUSI B AITOPUTME CABAUBAHUS MPU BbIUUCICHUU
CyMMBI N=2"*q 4YHCell.

9. OnumuTe ArOpUTM MOAM(PHUIMPOBAHHON KACKaJHOW CXEMbl CyMMHUPOBAHUS 3JIEMEHTOB
nocnenoBarenbHocTd (MKCC).

10. KakuM orpaHrueHusIM J0JKHO COOTBETCTBOBAThH YHCIIO 3JIEMEHTOB CYMMHUPYEMOI
nocnenosarenbHoctu B MKCC?

11. Jlate ouenky yckopenus u a¢pdexrusHocty MKCC.

12. B yem 3aximouaercst ocooeHHocTs MKCC 1o cpaBHEHHIO € anropuTMOM c/iBauBaHus? 3a
CYET Yero 3Ta 0COOEHHOCTh MPOSBIsETCS?

13. B ueM 3axiro4aeTcsi OCHOBHAs MI€d METO/1A IIMKINYECKON PEyKIINH?

14. Kak npumeHsieTcs MeToJl HUKINYECKON peyKIUU IS pacnapajuleIMBaHus JIMHEHHOM
PEKYppEeHTHOI (pOpMyJIbI TEPBOTo MOpsiKa?

15. Tlocne npuMeHeHHs IUKJINYECKON peayKINU K TMHEHHBIM peKYpPPEHTHBIM (hopMynam
yJlaeTcs JIM MOJYYHUTh sIBHbIE (POPMYJIbI?

16. KakoBa crenenp napauiean3Ma alroputMa UKINUYecKON peyKIuu?

Tema Ne3 Bormpocsl npo MPI

1. Yro o3HauaeT TepMuH «1porecc» B MPI?

2. Kak HymepyroTcs npoueccsl npu 3anycke MPI-mporpammer?

3. Yrto takoe kommyHukarop? Jlaiite onpeneneHue.

4. Kak nmpou3BOAUTCS 3allyCK Mpi-IPOrpaMMBbl C TOMOIIBI0O KOMaH bl mpirun?

5. MOXHO 711 B KaueCTBE 3HAUCHHUs TAra B KOMaH 1€ MOCHUIKH COOOIIEHH (ABYXTOUEUHBIH
o0MeH) nepeaaTh 3HaueHUue HoMepa Ipoliecca B KoMmMmyHukarope? Kak BBIMOIHUTE TPUEM
IAHHOTO co00IIeHns?

6. Kakue rpynmsl pyHKIinii oOMeHa cooOmeHnsiMu cymiecTByotr B MPI?

7. MoxeT nu pa3mep Oydepa npuema ObITh MeHbIIIE Oydepa MOChIITKA?

8. MoskeT nu HadalIbHBIN agpec Oydepa pacchUIKK COBIAAATh C aapecom Oydepa
npolieccanoiayyvarens npu Beizose ¢pynkuun MPI Scatter?



9. MoxHo 1 obpamatsest K MPI - pynkuumsm nocne BeizoBa MPI Finalize?

10. Bo3epamaer nu ¢dyakuust MPI Send xox ommbku, HoMep mporecca, KOTOpOMY aapecoBaHa
nepeaaya’?

11. B yem paznuune Mex1y OJOKUPYIOIIMM U HEOJIOKUPYIOIITUM 0OMEHOM?

12. M0O>HO 11 B Ka4eCTBE TETOB IIPU MOCHUIKE PAa3IMUHBIX COOOIIEHHI B IpOrpamMme
UCIIOJIb30BaTh OJHO U TO XK€ YUCII0?

13. Kak n30exarh TYIHKOBBIE CUTYAIMH TP UCIIOJIB30BaHUN (PYHKIUN oOMeHa?

14. B kakoM nopsiJike pacnojaraeT cooOLeHUs KOPHEBOM MTpoLece IPY BBIITOJHEHUH ONEpALuU
c6opku nanabix MPI Gather?

15. HazoBuTe 1 onuIiuTe cOCTaB M Ha3HaYeHUE MapaMeTpoB QYHKIUN ABYXTOUEYHOTO 0OMEHa
MPL.

16. B kakoM nopsiike IpOU3BOIUTCS ONepalys peIyKLIUU HaJl JaHHBIMU U3 Pa3HbIX IIPOLECCOB
npu Be3oBe ¢pynkuuu MPI Reduce?

17. Yro nonumaetcs nox «coodbmenrem» B MPI? Kakumu atpubyramu ob6iagaer coodmenue?
18. Kak B8 MPI onpenenuts HOMep miporiecca? KonuuecTBo mpoieccoB?

19. Yro Takoe MPI COMM_WORLD?

20. CKOJBKO MPOIECCOB MOIYYaIOT JaHHbIE TpH ucnonb3oBannu MPI Allreduce?

21. Kak 3a/1aeTcst 4ucio mpoLeccoB MpH 3amycke ¢ mpirun?

22. HazoBute 6a3zoBble Tullbl JaHHBIX B MPI (114 s3b1ka C).

23. Kakoit KoMMyHUKATOp onpezeneH nociue BoinonHenus Gyakiuu MPI Init?

24. MoseT 11 3HaueHHEe IepeMeHHOH size mocie Bbr3oBa ¢pynkun MPI Comm_Size ObITh
PaBHBIM HYJIO?

25. Yro o3HavaeT OJIIOKUPYIOMUH 0OMEH COOOIICHUIMU?

26. Kakumu atpulyramu o0aaaeT Kaxaoe noceliaemoe coodmenue B MPI?

27. Ilocne Bb130oBa kakoir MPI-¢yHKIIMM HaunHAeTCs mapaieNibHas 4acTh POrPaMMBbI?

28. YKaxxuTe CUHTaKcu4Yeckue oTiimuns MPI-iporpaMMbl OT 0OBIYHOM MMOCIEA0BATEILHON Ha
s3bike C/C++.

29. B xakoM ciydae ucnonb3oBanue ¢pyukiuit MPI Send u MPI Recv npuBenet k nemioky
(TynukoBoii cuTyanun)?

30. Uto o3Ha4aeT aCHHXPOHHBII 0OMEH COOOIIeHUSIMH?

31. Uro npoucxoaut npu BbizoBe pyHkuun MPI Barrier? Onummire paboTy mpoueccos.

32. Kakne koMMyHHKATOpBI Bceraa coznarorces npu crapre MPI - nporpammsr?

33. Kak y3HaTh YMCIIO 3aMyLIEHHBIX POLECCOB MPUIIOKEHNS?

34. Kak MOXHO MPUHSATH t000€ COOOIIeHHE OT TH000T0 mpoiiecca’?

35. Yto rapantupyer OJIOKHMpPOBKA NPHU Nepeaade/mpueMe cooomeHuii?

36. MoxHo 51 ucnonb3oBaTh pynkiuo MPI Recv, eciin He n3BecTeH oTnpaBUTENh COOOIEHUS
WM TAT coo01eHus?

37. C nomorupto kakoit Gpynkiun MPI MoxxHO onpenienuTs paHr npouecca?

38. MoxHno nu ucnonbszoBath GyHkiu MPI 1o Be1zoBa MPI Init?

39. Ha3oBuTe OCHOBHBIE KOJUIEKTUBHBIE OllEpaluy repeaadu u npuema 8 MPL

40. HazoBuTe OCHOBHBIE KOJJIEKTUBHBIE onepanuu peaykiuuu B MPL

41. CKonpKO NpOIECCOB KOMMYHHUKATOpa Y4acTBYIOT B KOJUIEKTUBHBIX ONEpalusix?

42. Moxet nmu MPI-niporpamma npooikats paboTy Mmociie aBapuifHOTO 3aBEPIIEHUs OJTHOTO U3
poieccoB?

43. Yro Takoe ctangapt MPI?

44. Yro Beimonnser ¢pyukuus MPI Scan?

45. Kak otkomnmiuposate MPI-nporpammy Ha si3pike C/C++7?

46. Yro takoe SPMD?

47. Kak 3aceub Bpemst pabotsl MPI-niporpammei?

48. YUro Beimonnser ¢pynkuus MPL Sendrecv?

49. Yto Beinonuser ¢pyukius MPI Bceast?

50. Yro Beimonusaer pynkuus MPI_Scatter?



51. Kakue onepauuu peaykuuu B pyakiun MPI Reduce n3BectHbl Bam?
52. Ectb 1 pynkmus MPI Reduce_scatter?

Tema Ne4 ITapasnienbHble BBIYUCIEHUS ONPEICIICHHBIX U KPATHBIX MHTETPaloB

1. B guem 3akirodaeTcst MperMyIECTBO 0000IEHHON (POPMYIIBI CpeTHUX MPSIMOYTOJIbHUKOB
nepea popmyIioi Tpanenui?

2. JIokakute, YTO METOJI CPEIHHUX MPSMOYTOJIbHUKOB UMEET OOJIBIINI 00bEM BHIYHCICHUH 110
CpaBHEHHUIO ¢ (PopMYIION Tpamneui.

3. Jlns 4ero Hy>KHbI alaliTUBHBIE aJITOPUTMBI IIPU BBIYMCIEHUN UHTErpasioB? OnuiunTe
HPUHIUIBI UX paOOTHI.

4. Kak mocTpouTh MapajuiebHbIM alropuT™ pacyera 1o kBaapaTypHoit popmyine? Ilepeuncnure
OCHOBHBIE 3Tarlbl.

5. Yem omaceH O104HBIN crioco0 pacnpeeNeH s BHIYUCIUTEIBHON HATPY3KH MEXKITY
IpOLIECCOPaMHU ITPH BBIUMCIICHUN HHTETPAIoB?

6. Kak nmyunie pacnpenensars 110100J1aCTH BBIYMCIEHUS HHTETPAJIOB MEXKY IIPOLIECCOPAMU IIPU
UCIOJIb30BaHUU aJalITUBHOTO AJIFOPUTMa?

7. Ilepeuncinte OCHOBHBIE CIIOCOOBI BBIUMCIIEHUS KPATHBIX UHTErpasioB. JlaiiTe ux
CPaBHUTEJIbHBINA aHAJIN3.

8. Kakue MeTo/1bl apajijielIbHOro IpOrpaMMUPOBaHUs UCIIOIb3YOTCS MPU BBIUNCIEHUN
KpaTHbIX MHTErpasioB? OyHKINOHATIbHAS JEKOMIIO3UIMS WIN AEKOMIO3ULIUSA 110 JaHHBIM?

Tema Ne5 [TapanienbHble aaropuTMbl IMHEHHOM anreOps! (YMHOXKEHUSI BEKTOPOB, MaTPHIIbI HA
BEKTOP U MaTpPHIL)

1. OnuumTe Kak ¢ UCI0JIb30BaHUEM O0IIEeH cXeMbl IIOCTPOEHUS HapaJlIeIbHbIX aIrTOPUTMOB
MOJIYYUTh NapajuIeIbHbIN AITOPUTM CKAJSIPHOTO MPOU3BEACHUSI BEKTOPOB.

2. Ilepeuncnure BO3MOXKHBIE ITOIXObI pacnapaieIMBaHUs MaTPUYHO-BEKTOPHOTO YMHOKEHUS.
3. JlaiiTe CpaBHUTEIbHBINA aHAINU3 TOCTOMHCTB U HEJJOCTATKOB OJIHOMEPHOT'O U IBYMEPHOTO
YKPYIHEHU/AEKOMIIO3UIIUY TIPU IIOCTPOSHUH MapajluIeIbHOI0 alrOPUTMa YMHOXKEHUS MaTPHILIbI
Ha BEKTOP.

4. OnummuTe napajjiesbHbIM aJrOPUTM MaTPUYHO-BEKTOPHOTO YMHOKEHUS IPU MaKCUMaIbHO
HEO0OXOIMMOM JIJIsl PEIICHMS] DTON 3a/1a4y YKCIia MIPOIIECCOPOB.

5. Uem 0OBSCHUTH IPEUMYIIIECTBO TOTIOJIOTUH «IOJTHBIN rpad» M0 CpaBHEHUIO € TOMOJIOTHEN
«JTMHEWKay» IS cirydast p=n"2?

6. Onummre Kak paboTaeT KOHBeilepHas cxeMa yMHOKEHHSI MaTPHULbl Ha BEKTOP MpU p=2*n.

7. Ouenute BpeMsi pabOThI MapajIeIbHOIO aAIrOPUTMa KOHBEHEPHOIN CXEMbl YMHOXKEHUS
MaTpHIIbl Ha BEKTOP MpHU p=2*n.

8. B ueM 3axirogaeTcsi MperuMyIecTBO KOHBEHEPHOTO Crioco0a penieHus 3a1aum?

9. Kakue crioco0Obl 1eKOMITO3UIIUH 3a/1a4l MAaTPUUHO-BEKTOPHOTO YMHOXKEHHUSI BO3MOXKHBI ITPH
OTpaHMUYEHHOM YHCJIE UCIIONB3YEMBIX MpolieccopoB? JlaiiTe cpaBHUTENbHBIN aHAIN3.

10. Kakast Tonosiorndyeckas CTpyKTypa HauboJjiee MoAXOAUT AJIs apalljieIbHOTO MaTPUYHO-
BEKTOPHOI'O YMHOKEHHUSI IPY OTPAHUYEHHOM YHCJIE UCIIOIb3YEMBIX NTPOLIECCOPOB?

11. Kak obecnieunTs OanaHc 3arpy3KH MPOLECCOPOB MPU YMHOXKEHUH MAaTpHIL B cirydae n % p |=
0?

12. Kakue criocoObl MOBBIIIEHUS IPOU3BOAUTEIBHOCTH YMHOXKEHHS MAaTPUI] U3BECTHBI?

13. Kakue crnocoObl IEKOMITO3UITUH 33]1a4l MATPUYHOTO YMHOXKEHUSI BO3MOYKHBI?

14. Mo>HO 1M paccMaTpuBaTh MapajiebHble BEIYUCICHHUS HE C TOUKU 3pEHHUsI OBICTPOeHCTBIS
MOJTyYEHUs pe3ysbTarTa, a Kak Cpe/ICTBO JIJIsl pelIeHHs CBepXOobIInX 3a/1a4, KOTOphIE HE
MOMEIIAIOTCS B MAMATh OOBIYHOTO KOMITbIOTEpA?

15. Kakue napasuienbHble 6JI0UHbIE aJITOPUTMbBI YMHOXKEHUS MaTpull n3BecTHHI? [Ipenmyiecta
Y HEJIOCTATKH.

Tema Ne6 Borrpocst OpenMP



1. Ha BpIunCIHUTEIbHBIE CUCTEMBI KAKOTO THIIA OpUEHTHPOBaH cTanaapT OpenMP?

2. Ecnu B mporpamme €CTh HECKOJIBKO BJIOKEHHBIX ITUKIIOB, M TUPEKTHBA #pragma omp for
OTHOCHTCS K BHEITHEMY LIMKITY, KaK Oy/IeT BBIIOTHATHCS MapajuienbHas nporpamma? [Ipusenute
IpUMep U OMUIINTE PaboTy MpOrpaMMbl IIPH 3aIyCKe Ha 2 MOTOKAaX.

3. Kaxkoif mapameTp HEOOXOIMMO yKa3bIBaTh KOMIWIATOPY it KoMyt OpenMP
nporpamm?

4. Yto Takoe «MHKPEMEHTAJIbHOE paclapajljeIuBaHuE»?

5. Y kakux komnoHeHT OpennMP Briie npuoputeT: y GyHKIIUN WU IEPEMEHHBIX OKPY)KEHUS?
[TpuBeauTe npumep HYHKIMHU, OMIUH U TIEPEMEHHOM OKPYKEHHSI, C TIOMOIIBI0 KOTOPHIX MOKHO
3aJaTh KOJIMYECTBO NOPOKIaeMbIX MOTOKOB /11 OpenMPriporpaMMel.

6. MOeT JT1 TOTOK-MacTep BHIMOJIHUTH 00JIaCTh, ACCOIIMUPOBAHHYIO C TUPEKTHUBOH single?

7. Yto npou3ouaET, eciau HECKOIbKO MOTOKOB OJJHOBPEMEHHO 00paTsTCs ¢ YTEHUEM K 0011ei
HIEPEMEHHOI?

8. MOXHO 11 OAHON AUPEKTUBOMN pacpeeIuTh MEX 1y OTOKaMU UTEPalluu Cpa3y HECKOIbKHUX
BIIO’KCHHBIX ITUKIIOB?

9. Kakoe xonnuecTBO MOTOKOB BhINONHSIOT OpenMP-miporpamMmy npu crapre?

10. MoeT 71 MPOU30MTH KOH(MDIUKT, €CIIM HECKOIBKO MTOTOKOB OJTHOBPEMEHHO 00paTsTCA K
OJIHOM U TOM >Ke JIOKaJIbHON NEPEeMEHHOM, OMICAHHOM Kak private?

11. C noMomIpro Kako¥i TUPEKTUBBI MIOPOXKIACTCS apauieIbHas 001acThb?

12. Yto Takoe obmas (shared) mamsate u coocTBeHHas (private) maMarb? ONUIINTE 0COOEHHOCTH
3TUX BUJOB MMAMSTH.

13. TloToKHu ¢ KAKUMU HOMEpPaMH MOTYT BBIIIOJIHUTH TUPEKTUBHI single u master? Kakue He
MOTYT BBIIIOJHUTH?

14. Kakne HOMepa UMEIOT TTOTOKH B TapaJljIeIbHON 00s1acTu?

15. Kak orkomnunuposats OpenMP-nipunosxenue?

16. Hanumute OpenMP dyHKIMIO A7 onpeienieHus: HoMepa MOTOKa.

17. Yem oTnmMyaroTcs JUPEKTUBHI single 1 master?

18. Uem oTiiMyaeTcsi MOTOK-MAcTep OT BCEX OCTANBHBIX TOTOKOB?

19. MoxeT 11 MOTOK C HOMEPOM | BBIMOJIHUTH 00JIaCTh, ACCOLIMMPOBAHHYIO C JUPEKTUBON
master?

3. OueHo4yHble MaTepHaJIbl HTOTOBOT0 KOHTPOJISA (MIPOMEKYTOYHOM aTTrecTaluu) v
KPHUTEPUH OLlCHUBAHUSA

[Ipn oueHMBaHWMM 3HAHWK CTYJIEHTOB YUYWTBIBAIOTCS pE3YyJlbTaThbl HWHIWBUAYAIbHOTO
TECTUPOBAaHUS MO OWJIeTaM C BONPOCAaMH, IMPHUBEICHHBIMH BBIIIE, KOTOPOE NPOBOAMUTCS B
CepelMHE CeMecTpa IOCiIe OKOHYAaHMs YTeHUs JIeKuud. Kpome TOro, y4uThIBarOTCsS OLICHKH,
MIOJIyYEHHBIE CTYACHTOM B PE3Y/IbTATE 3aLIUThl CBOUX OTYETOB I10 MHIWBHUIYaJIbHBIM 3aJaHUSM
O CJICYIOITUM TeMaM JabopaTOPHBIX padoT:

1. OnHoToueuHble PpyHKIMM Nepeaaun coodmenuii B MPI.

2. KonnexktuBHbie PyHKIUU Tiepenadn coodmieHuit 8 MPIL.

3. IIporpaMMupoBaHue anropuTMoB cymmupoBanus B MPIL.

4. ITapannenbHOE BEIYMCIICHHE ONPEAEIICHHBIX HHTErpanos B MPL.

5. I[TapamienbHOE BBIYMCIIEHUE KPATHBIX UHTETpaios B MPL.

6. [TapamienpsHOE BBIUHCIEHHE KPATHBIX MHTETPAIIOB U YMHOKEeHHE MaTtpull B OpenMP.
WunuBuayanbHble 3aJaHusl BBIIOJHSIOTCA BO BpeMs J1a0OpaTOpHBIX 3aHATHH B TeUYEeHUE
cemecTpa.

[Tpumepst 6uneros (MOIIK-7.1, UOIIK-7.2).

buner Ne 1



1 Tema Nel 7. Chopmynupyiite 3akoH Amaana. Kakum Oyner MakcuManbHOE YCKOpEHHE
napajuleIbHOM MporpaMMbl, B KOTOpor 1% apudmeTnueckux ornepaunuil BBIMOIHIETCS TOJIBKO
OJIHMM TPOIECCOPOM?

2 Tema Ne2 22. Onumwure airoput™M MOIU(PHUIIMPOBAHHOW KACKaJHOHW CXEMBbI
CyMMHMpOBaHHUs 31eMeHTOB nocienosareiabHoctu (MKCC).

3 Tema No2 24. Jlate onienky yckopenus u dpdexrusHoctrt MKCC.

4 Tema Ned4 35. Kak nyuine pacrnpeaensTh Mogo0JacTH BIYUCICHUS HHTETPATIOB MEXKIY
MpOLECCOpaMH MPU UCHIOJIb30BAaHUU aIalITUBHOTO anropurma’?

5 Tema Nel 11. CaMblil MOLIHBIN CyIEPKOMIIBIOTEP B MUPE UMEET MTPOU3BOIUTEIBHOCTD!
1 Deltaflops unu 1 Exaflops nnu 1 Petaflops? JlailiTe npaBUibHBII OTBET.

6 MPI 14. B kakom mopsjke pacnojaraer COOOIIeHHS KOPHEBOH mpolecc IpH
BBITIOJIHEHHH orieparuu coopku nanabix MPI Gather?

7 MPI 29. ITocne Bb3oBa kakoit MPI-¢pyHkIMM HaynHAeTCs THapajienbHas 4acTb
MIpOTrpamMMbI?

8 MPI 38. MoxHo nu wucnonb3oBath ¢(ynknuio MPI Recv, ecnum He wu3BecTeH

OTNPABUTENb COOOIICHUS WU TAT COOOICHHUS?

9 MPI 56. Kak 3aceus Bpemst pabotsr MPI-mporpammbi?

10 MPI57.  Yro Bemonuser pynkuus MPI Sendrecv?

11 MPI58. Yo Bemonnser pyakuus MPI Bcast?

12 OpenMP 10. Kakoe koamyecTBO NOTOKOB BBINOJHAKT OpenMP-mporpammy mnpu
craprte?

buer Ne 2

1 Tema Nel 1. B kakux eguHuIIaX U3MEPAETCS TPOU3BOAUTEIHLHOCTH KOMIIBIOTEPA?

2 Tema No2 27. Kak mnpuMeHSE€TCS METOJ IUKIWYECKOW PEIyKUUH IS
pacmnapanienuBaHus TUHEHHONW PEeKyppEeHTHOM (OopMyJIbl IEPBOTO MopsaKa?

3 Tema Ne4 36. Ilepeunciure OCHOBHBIE CHOCOOBI BBIYMCIIEHUS KPaTHBIX MHTErPAJIOB.
JlaiiTe X cpaBHUTEIbHBIA aHAIIN3.

4 Tema Nel 3. Yrto takoe tect Linpack? Kakyto maTremaTHdeckyro 3amady OH periaet?
Kakos ero pesynprar?

5 Tema Nel 7. KakoBa mpoM3BOAMTEIHHOCTH CAaMOIO MOIIHOTO CYHNEPKOMIIbIOTEpA B

mupe?
6 MPI 7. MosxeT nu pazmep O0ydepa npuema ObITh MEHbIIIE Oydepa MOCHUTKN?
7 MPI 9. MoxHo nu obpamatsest K MPI - pyakiusim nocine BezoBa MPI_ Finalize?
8 MPI 13. Kak wu3bexarp TynHKOBBIE CUTyallUW MpPH HCIOIb30BAaHUHM (PYHKIIMMA
oOMeHa? puBeIUTE IPUMEP TYMTUKOBON CUTYallUH.
9 MPI 36. Kax MoxHO npuHSATH 1000€ co00IIeHrE 0T JIH000ro mpouecca?

10 MPI138. Moxuno au wucnons3oBath (yHknuro MPI Recv, ecaum He wu3BecTeH
OTNPABUTENb COOOIIEHUSI UIIH TAT COOOLIEHUS?

11 MPI52. Moxer nu junHa Oydepa mnomywarenss ObITh OoJyiblIeH, uYeM JUIMHA
NPUHUMAEMOT0 cOOOIIeHUsA? A MEHbLIEH?

12 OpenMP 2. Ecnu B nporpamMMe e€cTh HECKOJIBKO BJIOXKEHHBIX IUKJIOB, U JUPEKTUBA
#pragma omp for OTHOCHUTCS K BHEIIHEMY LUKy, KaKk OyJeT BBINOJHATHCS MapaiieibHas
nporpamma? IIpuBeaure npumep v OMUIIMTE PAOOTY MPOTrPaMMBI MTPH 3aITyCcKe Ha 2 HUTAX.

[Tpumepsr nunauBuayanbHbIX 3aganuid (MOIIK-7.1, MOIIK-7.2, UOIIK-7.3, MOIIK-7.4)

1. OnHoToueuHble PyHKIMK Nepeaaun coodmenuit B MPI.

Ha «xaxngom 1mpomecce ompenenuTs 3HA4eHUE IEPEMEHHOM temp. 3areM ¢
ucnonb3oBanueM ¢yHkuuii Send m Recv opranuszoBare nepenauy 3HaueHHUs temp OT KaXKAOro
npoliecca OCTaIbHBIM M 3aMEHY 3HaueHHUs temp HanOonbmuM. Pe3ynpTar pacnedaraTs.



BbraucnuTh CKaNSipHOE MPOU3BEACHHE BEKTOPOB, KOMIIOHEHTHI KOTOPBIX PaBHOMEPHO
pacmpeziefieHbl MeXJy AaKTUBHPOBAHHBIMH TIporeccamu. Pe3ympTaT pacrnewyatatb Ha «O»-
IpoLecce.

2. KomnektuBHbIe GyHKINY 1epeaadu coodmenuii B MPL

Ha 0-m mpomecce nan maccuB u3 3*size ymcen, riue size — KOJHMYECTBO MPOIECCOB.
Ucnone3zyst ¢ynkmuro MPI Scatter, mepecnare mo 3 uymcna B KaXKIbld mporecc (BKIHOYAS
[JIaBHBIN) U BBIBECTH B KaXKJIOM IpOIIecce MOyuYeHHbIE YHCIIa.

Ha mpouecce ¢ nomepom ‘0’ ompenenuts MaccuB u3 8§ 1menbix uyucena. C MOMOIIBIO
¢byakumnit MPI SCATTER pa3zocnare mo 4 mporeccaM ¢pparMeHTbl 3TOro maccuBa. Kakmpiid
IIPOLIECC TeYaTaeT IOoJydyeHHble NaHHbe. lIpom3BecTu cil0XkeHUE BCEX 3JIEMEHTOB MAacCHUBA,
pacnpeneneHHbIX 1o mporeccam, ¢ nomomipto Gyaknuii MPI REDUCE ¢ momydeHuem
pe3yJibTaTa Ha Ipolecce ¢ HoMepoM ‘2°. BeIuMClIEHHOE 3HaU€HUE paclevarars.

3. IIporpaMMupoBaHue anropuTMoB cymmupoBanus B MPIL.

3amanne Ne3.1 JlaHa rmociea0BaTeIbHOCTh YUCIOBBIX 3HAUCHUH 1IEJIOTO TUIIA (Harpumep,
x(1)=i, i1=1,...,n). Heobxomumo Hamucath MPI-iporpammy, peanu3yrIIyl0 BBIYUCICHHUE
YaCTUYHBIX CYMM 3HAQUEHUU 3aJaHHOW IOCIENOBATEILHOCTH, MPUMEHUB KACKaIHYIO CXEMY
cymmupoBanus. [IporectupoBaTh mporpamMmy JUisl pa3iHdHbIX N.

3amanne Ne3.2 JlaHa 1ocie10BaTeIbHOCTh YUCIOBBIX 3HAUCHUH 1I€JIOTO TUIIA (Harpumep,
x(1)=1, i=1,...,n). Heobxomumo Hanucats MPI-iporpammy , peain3yroniyo BEIYUCICHUE CYMMBI
3HAYCHHUH 3aJaHHOM IOCIIeIOBATEILHOCTH, IPUMEHHUB aJITOPUTM caBauBaHus. [IporecTupoBath
porpamMmy Jijisi pa3IndHbIX Nn.

3amanne Ne3.3 JlaHa 1ocie0BaTeIbHOCTh YUCIOBBIX 3HAUCHUH 1IEJIOTO TUIIA (HarpuMmep,
x(1)=1, i=1,...,n). Heobxomumo nanucats MPI-iporpammy , peain3yroniyo BEIYUCICHUE CYMMBI
3HAYEHW  3aJaHHOW  IOCJIENOBATENbHOCTH, TNPUMEHUB  MOAU(PHUIMPOBAHHYIO  CXEMY
cymmupoBanus. [IporectupoBaTs mporpammy ISl pa3IddHbIX N

4. NapannenbHoe BBIYMCIIEHUE ONIpeAeIeHHbIX HHTErpaioB B MPIL.

Hanucate MPI-iporpammy nmpuOIMKEHHOTO BBIUMCIIEHUS OINPE/IeNIEHHOr0 MHTEerpaia ¢
tounocTeto =100, wucmomp3ys o06oOmeHnyo Qopmymy (I€BBIX, CpPEIHHX, IIPaBBIX
OpSMOYTOJIbHUKOB, Tpamnenuii, Cumrncona, popmyny HetoToHa «3/8»). [l KOHTPOJIS TOUHOCTH
UCIONB30BaTh pe3ynbraT pacuera Ha MathCad. Onenuts yckopenue U 3(Q(EKTHUBHOCTh
NapauIeIbHON MPOTrPAMMBI.

5. ITapamienbsHOE BBIYUCIIEHUE KPATHBIX UHTETpanos B MPL.

Hanucars MPI-nporpaMMy BBIMHCIEHHS IBOMHOrO MHTErpana ¢ TOYHOCTBIO €=107 |
ucnonb3ys Mero] (Monte-Kapio, MOBTOpHOrO HHTErpHpoBaHus, s4eek). s KOHTpoJs
TOYHOCTH HCIIOJIb30BaTh pe3ynapTaT pacdera Ha MathCad. OueHuTs yckopeHue H
3 PEKTUBHOCTH MapauIeIbHOM IPOrpaMMBbl.

6. [TapaenbHoe BBIYMCICHUE KPATHBIX HHTErPaJIOB U yMHOKeHHe MaTpul] B OpenMP.

Harmucats OpenMP-niporpaMMmy BEIYHCIEHHS TIPHOTIKEHHOTO 3HAYeHMs uHTerpana [f
f(x,y)dydx ¢ momompio Meroma (sdeek, MOBTOpPHOro HWHTerpupoBanus, Monre-Kapno). C
nomoteio OpenMP-QyHKIUH, 3aMepsIONIMX BpeMsl BBITOJHEHHS HPOTPaMMBI, HCCIIEI0BATh
YCKOpPEHHE TOJYYCHHBIX MapaJljiebHBIX MporpamMMm Ha y3ie kiactepa TI'Y Cyberia Ha AByX,
Tpex U ueThlpex sapax.lccnenoBaTb BO3MOMKHOCTH YCKOPEHHS MapajuIEIbHOrO Ipolecca
BBIYHCIICHUS] MHTErpajia ¢ MCIOJIb30BaHWEM Kirouel static, dynamic, guided mupextussl for.
Pesynbrat Beruncienuit cpaBauth ¢ MathCad

UccnenoBath Bpems cuera, yckopeHue u 3ddexktuBHocTh OpenMP-mporpamm
YMHOXXEHUSI MaTpHUILl JJIs BapHAHTOB LUKIOB i-k-j U k-i-j. C momompio kimoueit dynamic s
nupexkTuBbl for HalTH pacmpesneneHue HTEpaluii MO HUTSIM C MUHUMAJIbHBIM BpEMEHEM



BbIMonHeHus. OIEHKY BpeMEHH padoThl MpOTrpamMMbl MPOBOAUTh MHHHUMYM IO TpEM €€
3armyckaM. OOOCHOBaTh MOJy4YeHHbIE pe3ynbTaThl. MccienoBats yckopenue u 3(hppexkTUBHOCTH
napajuieabHoi mporpamMmbl 1pu n=2048 (YuCiIO0 CTPOK W CTOJIOIOB Marpull). Pesynbrars
YMHOXEHHS MaTPUI] CPABHUTH C MOCIIEI0BATEILHON MPOTrpaMMON.

Kaxapiit oTuer (00BbeM HECKOJIBKO cTpaHHIl >1) 10 MHAMBUAYAIbHBIM 3aJaHUSIM J0KEH
COJIEPIKaTh CIIEAYIOIINE TYHKTHI:

1. TIlocraHOBKY 3amauun/3a1aHue

2. Kparkoe n3noxxeHue nojaxoja Jiisi €€ peleHus

3. IIporpammy Ha s3bike C/C++ ¢ KOMMEHTaApUSIMU

4. Pe3ynbraThl TECTUPOBAHMS IIPOIPAMMBI, IE€MOHCTPUPYIOLIUE MIPABUIIBHOE U IOJHOE

BBIITOJIHEHUE 3aaHUs
5. Kpatkue BBIBOJBI — OATBEPKICHUE TPHOOPETEHHBIX KOMITETCHIIUH

OtBersl mo Owneram mno3BoisitoT mnpoBeputh MOIIK-7.1, HOIIK-7.2. Pe3ynbraThl
3alllUTHl OTYETOB MO MHAMBUAYaIbHBIM 3anaHusM nposepsroT MOIIK-7.1, MOIIK-7.2, MOIIK-
7.3, UOIIK-7.4.

Kpurepun onenuBanus:

Pesynpratel nu¢depeHIuaNbHOrO  3ayeTa  ONpeNeNsioTCs OLEHKAMU  «OTIMYHOY,
«XOPOIIO», «YIOBICTBOPUTEILHOY, KHEYIOBICTBOPUTEIHLHOY.

O1eHKa «OTJIMYHO» BBICTABIISIETCS, €CIIM JaHbl MpaBHJIbHbIE OTBETHl Ha Oosee ueM 10
BOIIPOCOB Omyieta M OOJBIIMHCTBO OTYETOB 3ALIMIICHO HA OIEHKY OTJIMYHO, T.6. BCE
UH/IMBUYyaJIbHBIE 331aHUS PELIeHbI 0e3 OINOOK.

O1eHKa «XOpOIIO» BBICTABISICTCS, €CIIU MPaBUIIbHBIC OTBETHI JaHbI Ha Ooyiee yeM §, HO
meHee win 10 BorpocoB Omiiera W/uiau OOJBIIMHCTBO OTYETOB 3AILMIIEHO HA OLIEHKY XOPOLIO.
Bce nHnuBuayansHbie 3a1aHNs PEHICHBI O3 OIMIMOOK.

O1eHKa «yIOBIETBOPUTEIIBHOY» BBICTABIISIETCS, €CJIM IPAaBUIIbHBIE OTBETHI 1aHbl Ha OoJiee
yeMm 6, HO MeHee WK § BONPOCOB OuiieTa W/WiK OOJBIIMHCTBO OTYETOB 3AlllMIIEHO HA OLIEHKY
yJIOBJIETBOPUTEILHO. Bce MHAMBHyanbHbIE 3aJaHUs PEeLIeHbI 0e3 OLIHNOOK.

OreHKa «HEYyIOBIETBOPUTEIHHO» BBICTABIISCTCS, €CIIM TPABHIIbHBIE OTBETHI JIaHBI Ha
MeHee 4eM Ha 6 BOIPOCOB OMJIETa /WM MPEJCTABICHbBI OTUYETHI C IPABUIbHBIMH PEILICHUSIMU HE
110 BCEM T€MaM WHJIMBHIyaJbHBIX 33 JaHHM.

4. OueHo4yHbIe MaTepHaJIbI IS NMPOBEPKH O0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIMIH)

Tect (MOIIK-7.1, UOIIK-7.2, UOIIK-7.3, UOIIK-7.4)
1. B xakux eIMHHLAX U3MEPSAETCS MPOU3BOAUTEIBLHOCTD CYyIIEPKOMIIBIOTEPA?
A) B I'Gaitt/c
b)B I
B) B domncax
I') Bt
2. Yo siBNsieTCS BTOPBIM ATAlOM pa3pabOTKH MapajieIbHON MporpaMmbl?
A) TeKOMITO3UITUS
b) npoexTupoBaHre KOMMYHHUKAIIUH
B) yxpynHenue
I') nmanupoBaHue BHIYMCICHUIN

3. Kakas ¢pyakuus nepenayuu coodmernii MPI oTHOCUTCS K KOJIJIEKTUBHBIM?
A) MPI_Send
b) MPI Reduce



B) MPI Recieve
I') MPI Wtime

4. Kakasa nupektua OpenMP ucnosb3yeTcs Juisi pacniapauieIMBaHus UKiIa?
a) #pragma omp parallel
0) #pragma omp barrier
B) #pragma omp sections
r) #pragma omp for

Kimroun: 1 B), 2 B), 3 b), 4r).
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