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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

Lenbr0 OCBOSHMSI TUCHUIUIMHBEI ABJISIETCA (POPMUPOBAHUE CIICAYIOIMIMX KOMIETSHIINH:

OIIK-1 CrnocoOeH NpUMEHSTh E€CTECTBEHHOHAyYHbIE M OOIIECHH)XEHEPHBIC 3HAHUS,
METO/Ibl MATEMAaTUYECKOT0 aHAJIM3a U MOJEJIMPOBAHUS, TEOPETUUECKOIO U SKCIIEPUMEHTAILHOTO
UCCJIEIOBaHUS B MPOPECCUOHANIBHOMN 1EATeIbHOCTH;.

IIK-1 CnocobeH oCyIIecTBIATh NPOTPaMMUPOBAHHE, TECTUPOBAHHE M OIBITHYIO
skcryaranuioo MC ¢ ucrnonb30BaHUEM TEXHOJOTMYECKUX W (PYHKIIMOHAIBHBIX CTaHIApTOB,
COBPEMEHHBIX MOJIEJIEH U METOJJOB OLIEHKU KayeCTBa U HAJIE)KHOCTH IPOTrPAMMHBIX CPEJICTB.

Pe3synbraramMu OCBOEHUS IHMCUUIUIMHBI SBJISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK-1.1 Ob6nagaeT HEOOXOAUMBIMH €CTECTBEHHOHAYYHBIMA M OOIICHH)KEHEPHBIMHU
3HAHUSMH [T UCCIIEAOBAHMS UH()OPMAIIMOHHBIX CUCTEM M UX KOMIIOHEHT

NOIIK-1.2 Hcnons3yer (¢yHIaMEHTalbHbIE 3HAHMs, TMOJy4YeHHble B  00JIacTH
MaTeMaTHYECKUX, ECTECTBEHHBIX M OOLICMHKEHEPHBIX HAYK B MPO(eCcCHOHATBHON e TETbHOCTH

NOIIK-1.3 TIlpumensier (QyHAaMeHTaNbHBIE 3HAHMS, I[OJY4YCHHbIE B 00JacTH
MaTeMaTHYECKUX, €CTECTBEHHBIX M OOIEHH)KEHEPHBIX HAYK /Ui MOJICIIMPOBAHUS U aHATTN3a 33124

UIIK-1.3 Koaupyer Ha s3bIKaX NOPOrpaMMHPOBAHHUS U MPOBOAUT MOAYJIBHOE
tectupoBanue NC

2. OueHOYHbIE MATEPUATBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLlEHUBAHUS

DJIEMEHTBI TCKYLIECTO KOHTPOJIA:
— OMJIETHI JJI1 MMCBMEHHOT'O TECTUPOBAHMA,

[TepeueHb TEOPETHUESCKHUX BOMPOCOB JIst MUChbMeHHOTo TectupoBanus: (OITK-1, TTK-1)

Tema 1.

1. aiiTe COBpeMEHHYIO KJIACCU(UKAIUIO CYTIEPKOMITBIOTEPOB.

2. Kakux cynepkoMIibtoTepoB Ooibliie: kiactepoB win MPP-mammn?

3. Yro Takoe Tect Linpack? Kakos ero pe3ynbrar?

4. Yro Takoe ¢iomnc?

5. Kakast onepainroHHasi cucTeMa 4alle UCIoIb3yeTCs Ha BRIYUCIUTEIbHBIX KiacTepax?

6. Kakas crpana npousBesa O60Jibliie BceX caMblX MPOU3BOAUTENBHBIX CYIEPKOMITBIOTEPOB B
mupe?

7. KakoBa mpon3BOIUTEIBHOCTh CAMOT'0 MOLIHOTO CYIIEPKOMIIBIOTEPA B MUpPE?

8. Kak Ha3bIBaeTCs caMblii IPOU3BOAUTEIBHBIN cyniepkomMbioTep B Poccun?

9. Uto Takoe top500? Ckonpko 31ekTposHeprun (BT) motpediiser caMmblii MOIIHBIN
CynepKoMIbrTep?

10. KakoBa npousBouTenbHOCTh B (piorncax kiacrepa TT'Y Cyberia?

11. Camblii MOILIHBIN CYyHIEpKOMITBIOTEpP B MUpE UMeeT npousBoautenbHocTs: 1 Exaflops nnu 1
Petaflops? /laiiTe npaBUIbHBINA OTBET.

12. Hapucyiite apXuTeKTypy KOMIIbIOTEpa C 00111el TaMAThIO.

13. Hapucyiite apXuTeKTypy KOMIIBIOTEpPA C paCIPEAEICHHON NaMsThIO.

14. B xakux eIMHHIIAX U3MEPSETCS MPOU3BOIUTEILHOCTh KOMITbIOTEpA?

15. Yto Takoe creneHb napamuiean3mMa Kommnbotepa? UeMy oHa paBHa 151 KOHKPETHBIX
KOMIIBIOTEPOB?

16. Yro Takoe cTeneHp napapiean3mMa aaroputrma’?

17. Kak onpenensieTcsi yCKOpeHHe MapajulebHOM porpaMMbl? B Kakux mpezenax OHO MOXKET
MEHSATHCS?

18. MoXHO J1n pacIpOCTPaHUTh ONPEAEICHHE YCKOPEHUS AT MapajuIeIbHOTO aaroputma?
JlaliTe KOMMEHTapHUH.



19. Ha xakux MaTeMaTHYECKUX MPUHITUNIAX Oa3upyeTcs allrOPUTM cBanBaHus’? B yem ero
MPEUMYIIECTBO Mepes] OOBIYHBIM AITOPUTMOM CYMMHUPOBAHUS?

20. Chopmynupyiite 3akoH Amaana. Kakum OyaeT MakcHMalibHOE YCKOPEHUE TapaieIbHON
porpaMMel, B KOTopoit 1% apudmernyeckux onepanuii BHIIOIHAETCS TOIbKO OJHUM
npoieccopom?

21. Tlonb3ysich popMalIbHON MOJIENIBbIO YCKOPEHUS, OTIPEACTUTE YCIOBUS, IPU KOTOPBIX OyAeT
UMETh MECTO MaKCHMAJIbHBIN Mapajien3M, apajjieIu3M CPETHEro YPOBHS U OTCYTCTBUE
YCKOpEHUS apajuieIbHONW MPOrpaMMBI.

22. Ilepeuncante OCHOBHBIE dTAIbl pa3pabOTKH MapauiebHON mporpammbl. Kakue u3 Hux
3aBUCST OT apXUTEKTypbl DBM, Kakue He 3aBUCST?

23. KakoBbI TpeOOBaHUS K POBEICHHUIO IEPBOTO 3TAIla MOCTPOCHUS MAPaAJUIEIBHOTO alropurma?
24. YUem oTiiMyaeTCsl METKO3EPHUCTBIN MapaieIn3M ajlfOPpUTMa OT KPYITHO3EPHHUCTOTO?

25. B yem otinune pyHKIIMOHAIBHOM JEKOMITO3UIIMU OT JIEKOMIIO3UIIUH 110 JAaHHBIM?

26. IlepeuncnuTe TUIIBI KOMMYHHUKaIUK. JlaliTe UM KpaTKyIO XapaKTepPUCTHUKY.

Tema No2 PexyppentHblie popmyabl

1. I[TpuBenuTe NpUMEpPHI UCIOJIB30BAaHUS PEKYPPEHTHBIX COOTHOLIEHHUH B BHIYMCIUTEIBHON
MaTeMaTHKe.

2. B uem 3axrouaetcs mpobiemMa pacrapauieIiBaHus peKypPPEHTHBIX COOTHOUICHUHN ?

3. Uto coboii npeAcTaBiIsieT AUarpaMma MaplpyTH3aluy alrOpUTMA U JUI 4ero OHa
UCIIONIB3YeTCs?

4. OnuimTe aNropuT™ KacKaJaHoM cXxeMbl CyMMHUPOBAHUS.

5. B yem 3aknrovaercs napajuiean3M KacKaJHON cXeMbl CyMMHPOBaHUS?

6. 3a cuet yero yznaercst obecreunTh paBHOMEpHYI0 padboTy 11D npu BHINOIHEHNU KacKaJHOM
CXEMbI CYMMUPOBaHUA?

7. OnuumTe aIrOpuTM CJIBAUBAHMSI [UI BEIYUCIIEHHUS CyMMBbI 3JIEMEHTOB MOCJIEI0BATEIbHOCTH.
8. OteHnTe KOJIMYECTBO ONEPAIN CII0KEHHUS B aJITOPUTME CIABAMBAHUS NIPU BBIYUCICHUN
CYMMBI N=2"'q 4nCel.

9. OnumuTe aNTrOpUTM MOAU(PHUIMPOBAHHON KACKaJHOW CXEMbl CyMMHPOBAHUS 3JIEMEHTOB
nocnenoBarenbHocTH (MKCC).

10. KakuM orpaHUYeHUSIM JOJDKHO COOTBETCTBOBATH YKMCIIO DJIIEMEHTOB CYMMHPYEMOM
nocnenosarenbHoctd B MKCC?

11. [ate onenky yckopenus u apdexrusHoctd MKCC.

12. B uem 3akmtouaercst ocooenHocts MKCC 1o cpaBHEHUIO C aJITOPUTMOM clIBauBaHMs? 3a
CYET Yero 3Ta 0OCOOEHHOCTh MPOSBISETCS?

13. B ueM 3akirodaeTcst OCHOBHAs MJIesl METO/Ia LIMKINYECKOHN peyKiun?

14. Kax npuMeHseTcss MeTOJ] IMKJIMYECKON peayKIMH Ul pacrapajieluBaHusl TUHEHHON
PEeKYppEeHTHOI (pOpMyJIbI TEPBOTO MOpsiIKa?

15. [Tocne npuMeHeHNs HUKINYECKON PeyKIIUHU K JIMHEWHBIM PEKYPPEHTHBIM (opMyiaM
yJaeTcs JH MOTYyYUTh IBHbIE (POPMYIIbI?

16. KakoBa cTeneHp nmapauiem3Ma alrOpuT™Ma IMUKINIECKON peyKIin?

Tema Ne3 Bomnpocs! mpo MPI

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

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

3. Yrto takoe kommyHukarop? Jlaiite onpeneneHue.

4. Kak nmpou3BOAUTCS 3allyCK Mpi-POrpaMMBbl C TOMOIIBI0 KOMaH bl mpirun?

5. MO>XHO 711 B KaueCTBE 3HAYECHHUs TAra B KOMaH/I€ MOCBUIKH COOOIIEHHS (ABYXTOUCUHBIH
o0MeH) nepeaaTh 3HaueHue HoMepa Ipoliecca B KoMmMyHukarope? Kak BbIMOTHUTE TPUEM
IAHHOTO coO00IIeHns?

6. Kakue rpynmel pyHKIIMiE 0OMeHa cOO0mEeHnsIMU CymiecTByoT B MPI?

7. Moxet nmu pa3zmep Oydepa mpruema ObITh MEeHbIIIE Oydepa MOCHUTKN?



8. MoskeT 1 HayalbHBIN agpec Oydepa pacChUIKH COBMAAaTh ¢ ajapecoM Oydepa
nporieccanoayJdaress mpu Bei3oBe hyakuuu MPI Scatter?

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

10. Bosepamaer iu ¢pynkuus MPI Send ko ommmbku, Homep mpoiiecca, KOTOPOMY aipecoBaHa
nepenaya’?

11. B yem pazinuune Mex1y OJOKUPYIOITUM U HEOJIOKHPYIOITUM 00OMEHOM?

12. M0o>HO 11 B Ka4e€CTBE TETOB IIPU MOCHUIKE PAa3IMYHBIX COOOIIEHHI B IpOrpaMme
UCIOJIb30BaTh OJHO U TO XK€ YUCI0?

13. Kak n306exarh TYNHUKOBBIE CUTYAI[H IIPH UCIOIB30BAHUN (PYHKIUH oOMeHa?

14. B kakoM mopsiJike pacnojaraeT cooOLeHHUsI KOPHEBOM MpoLece IPU BBIITOJIHEHUH ONlepaluu
coopku nanabix MPI Gather?

15. HazoBuTe 1 onuIunTe cOCTaB M Ha3HaYeHUE MapaMeTpoB QYHKIMN ABYXTOUEYHOTO 0OMEHa
MPI.

16. B kakoM nopsiJike IpOU3BOIUTCS ONepalys peayKLIUU HaJl JaHHBIMU U3 Pa3HbIX MIPOLECCOB
npu Be3oBe ¢pynkuuu MPI Reduce?

17. Uto nonumaetcs o «coodmenrnem» B MPI? Kakumu atpubyramu obmnagaet cooOuieHue?
18. Kak 8 MPI onpenenuts HOMep miporiecca? KommuecTBo mpoiieccoB?

19. Yro Takoe MPI COMM_WORLD?

20. CKOJBKO MPOIECCOB MOIYYaIOT JaHHbIe TpH ucnonb3oBannu MPI Allreduce?

21. Kak 3a/1aeTcst 4nucio mpoIeccoB MPH 3amycke ¢ mpirun?

22. HazoBute 6a3zoBble Tulbl JaHHBIX B MPI (1114 5361k C).

23. Kakoit KoMMYHUKATOp ompezeneH nocie BoinonneHus Gpynkiuun MPI Init?

24. MoxerT 11 3HaYeHHe TIepeMEHHOM size nocie Bei3oBa pyHkunn MPI Comm_Size 6bITh
PaBHBIM HYJIIO?

25. Yto o3HavaeT OJIIOKUPYIOMUH 0OMEH COOOIICHUSIMU?

26. Kakumu atpulyramu o0aa1aeT Kaxaoe noceliaemoe coodmienrue B MPI?

27. Ilocne BbizoBa kakoit MPI-pyHkumu HaunmHaeTcs napauiesibHas 4acTh POrpaMMbl?

28. Ykaxurte cuHTakcudeckue orinuust MPI-nporpammsl oT 00BIYHOI MOCTIE0BAaTENILHON Ha
a3bike C/C++.

29. B kakoM ciyuyae ucnoib3zoBanue ¢pynkunit MPI_ Send u MPI Recv npusener k neanoky
(TynukoBoii cuTyanun)?

30. Uto o3Ha4aeT aCHHXPOHHBII 0OMEH COOOIICHUSIMH?

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

32. Kakne koMMyHHKaTOpbI Bcerja coznarorces npu crapre MPI - nporpamms?

33. Kak y3HaTh YMCIIO 3ayIIEHHBIX POIECCOB MPUIIOKEHNSA?

34. Kak MOHO MPUHSATH 1t000€ COOOIIeHHE OT 0000 mpoiecca’?

35. Yto rapanTupyer OJIOKMpPOBKA NPHU Nepeaade/mpueMe cooomeHuii?

36. MoxHo 11 ucnionb3oBaTh pynkiuo MPI Recv, eciin He n3BecTeH OTIpaBUTEIh COOOIEHUS
WM TAT coo01eHus?

37. C nomorupto kakoit Gpynkimun MPI MokHO onpenenuTs paHr nporecca?

38. MosxHo nm ucnonb3oBath GyHKuu MPI o BerzoBa MPI_Init?

39. Ha3oBuTe OCHOBHBIE KOJUIEKTUBHBIE ONlEpaliy Nepeaauu u npuema 8 MPL

40. Ha3oBuTe OCHOBHBIE KOJUIEKTUBHBIE Ollepanuy peaykuuu B MPIL.

41. CKOJIBKO MPOLIECCOB KOMMYHHKATOPa y4acTBYIOT B KOJUIEKTUBHBIX OIeparusx ?

42. Moxet nmu MPI-niporpamMma npoomkats paboTy mociie aBapuiHOro 3aBepILeHUs] OJTHOTO U3
po1eccoB?

43. Yro Takoe ctangapt MPI?

44. Yro Beimonuser ¢pynkuus MPI Scan?

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

46. Yto takoe SPMD?

47. Kaxk 3aceupb Bpemst padboTsl MPI-tiporpammsi?

48. YUro Beimonnser ¢pynkuus MPL Sendrecv?



49. YUro Beimonnser ¢pynkuus MPI Bcast?

50. Yro Bemomusier pynkuus MPI Scatter?

51. Kakue onepauuu pexykuuu B pyakiun MPI Reduce n3BectHbl Bam?
52. Ectb u pynkius MPI Reduce scatter?

Tema Ne4 TlapanienbHble BBIYUCIEHUS ONPEICIIEHHBIX U KPATHBIX MHTEIPaloB

1. B uem 3axiroyaeTcsi HpeUMyIIeCTBO 0000IICHHOM (POPMYITBI CPETHUX MPSMOYTOJIEHUKOB
nepea popmyIioi Tpaneruii?

2. JIokaxuTe, 9TO METOJI CPEAHUX MPSIMOYTOJIBHUKOB UMEET 00BN 00BeM BBIYUCIICHUH 110
CpaBHEHHUIO ¢ (opMyIIOi Tpamenui.

3. J171st yero Hy>KHBI IalITUBHBIC aJITOPUTMBI IIPU BBIYMCICHUN UHTErpaioB? Onummre
HPUHIUIBI UX paOOTBHI.

4. Kak mocTpouTh MapajuiesIbHbIA aITOPUTM pacdeTa 1o KBajaparypHoit popmyne? Ilepeuncnute
OCHOBHBIE 3Tarlbl.

5. UeM omaceH OJ04YHBIN CITOCOO pacipeeeHNs BBIYMCIUTENbHON HArpy3Ku MEXTY
IpOLieCCOpaMHU ITPH BBIUMCIEHUH HHTETPaIoB?

6. Kax sryurie pacnpenensts mog001acTH BEIYUCICHHS] HHTETPAJIOB MEXTY MPOIIECCOPAaMHU IIPH
UCIIOJIb30BaHUU aJalITUBHOTO AJIFOpUTMa?

7. Ilepeuncinte OCHOBHBIE CLIOCOOBI BBIUMCIIEHUS KPAaTHBIX UHTErpasioB. JlaiiTe ux
CPaBHUTENIbHBIN aHAJIN3.

8. Kakue MeTo/1pI mapajuieIbHOTO MPOrPaMMHUPOBAHUS HCIIOB3YIOTCS IPU BEIYUCIICHUH
KpaTHbIX MHTErpasioB? OyHKINOHAIbHAS JEKOMIIO3UIMS WIN AEKOMIO3ULIUS 110 JaHHBIM?

Tema Ne5 [TapasnienbHble aaropuTMbl JIMHEHHOHN anredps! (YMHOXEHHS BEKTOPOB, MAaTPUIIbl HA
BEKTODP U MaTPHII)

1. Onummre Kak ¢ UCHOJIB30BAHNUEM OOIIEH CXeMbl TOCTPOEHUS NMapauIeIbHbBIX AITOPUTMOB
MOJTYYHUTh MapaJIeNIbHBINA aJITOPUTM CKAJIIPHOTO MPOU3BEICHHUS BEKTOPOB.

2. Ilepeunciute BO3MOKHBIE IOJXO/1bI pacrapauleIMBaHus MATPUUYHO-BEKTOPHOTO YMHOKEHHUSL.
3. JlaiiTe cpaBHUTENBHBIN aHAIN3 JOCTOMHCTB U HEJJOCTATKOB OJTHOMEPHOTO M IByMEPHOTO
YKPYIHEHUS/JeKOMIIO3UIIMY TPU TTOCTPOCHUH MAPAJUIEIbHOIO aJITOPUTMa YMHOKEHUST MaTPHIIbI
Ha BEKTOP.

4. OnumuTe NapaieNbHbIA AITOPUTM MaTPUYHO-BEKTOPHOTO YMHOXKEHUS PH MAaKCUMAJIbHO
HEO0OXOIMMOM JIJIsl PEIICHHSI DTON 3a/1a4yl YKCIia MTPOIIECCOPOB.

5. UeM 00BACHUTH MIPEUMYIIECTBO TOMOJIOTUHU «ITOJTHBIN Tpad» 1Mo CpaBHEHUIO C TONOJIOTHEN
«JTMHEWKay» IS cirydast p=n"2?

6. Onummre Kak paboTaeT KOHBeilepHas cxeMa yMHOKEHHSI MaTPULbl Ha BEKTOP IpU p=2*n.

7. Ouenute BpeMsi pabOTHI MapajIeIbHOIO aIrOpUTMa KOHBEHEPHOH CXEMbl YMHOXKEHUS
MaTpHIIbl Ha BEKTOP MpH p=2*n.

8. B yem 3akirovaercs mperMyIIecTBO KOHBEHEPHOTO crioco0a pemeHus 3a1adun’?

9. Kakue crioco0Obl 1eKOMITO3UITUH 3a/1a4l MAaTPUYHO-BEKTOPHOTO YMHOXKEHHUSI BO3MOXKHBI ITPH
OTPAaHMYEHHOM YHCIIE UCIOJIB3YEMBIX IIponeccopoB? J[aliTe cpaBHUTEIBHBIN aHAIINS.

10. Kakast Tononoruueckasi CTpykTypa HanboJsee MoIX0AUT T MapajuleIbHOr0 MaTpUYHO-
BEKTOPHOTO YMHOKEHHUSI IIPH OTPAHWICHHOM YHCIIE HCIIOIB3YEMBIX TIPOIecCOpOB?

11. Kak o0Oecrieuntsb 6anaHC 3arpy3Ky IpOIECCOPOB NMPH YMHOKEHUHU MaTpHUIl B ciryyae N % p 1=
0?

12. Kakue criocoObl MOBBIIIEHHS TPOU3BOAUTEIILHOCTH YMHOKEHHUSI MATPUI] U3BECTHBI?

13. Kakue croco0b! IEKOMIIO3HIINY 3a/1a9H MATPUIHOTO YMHOKEHHUST BO3MOYKHBI?

14. MoxHO 1 paccMaTpUBaTh NapajielbHbIe BBIYUCICHHUS HE C TOUKHU 3pEeHUs OBICTPOeHCTBUS
MOJTyYEHUs pe3ysIbTarTa, a Kak Cpe/ICTBO JIJIsl pelIeHHs CBepXOobIINX 3a/1a4, KOTOPhIE HE
MOMEIIAIOTCS B MTaMATh OOBIYHOTO KOMIBIOTEpa?

15. Kakue nmapasienbHble OJIOYHBIC aITOPUTMBI YMHOXKEHUSI MaTpHIl U3BecTHBI? [IpenMytiecTBa
U HEJJOCTAaTKH.



Tema Ne6 Bonpocst OpenMP

1. Ha BbIUMCIUTENBHBIE CUCTEMbI KAKOT'O TUIIa OpUEHTHPOBaH ctanaapT OpenMP?

2. Ecnu B mporpaMMe ecTh HECKOJIBKO BIOXKEHHBIX LIUKIIOB, U TUPEKTHBA #pragma omp for
OTHOCHTCS K BHEITHEMY LIMKITY, KaK Oy/IeT BBIOTHATHCS MapasuienbHas nporpamma? [Ipusenute
pUMep U ONMUIINTE PaboTy MPOrpaMMBbI IIPH 3allycKe Ha 2 MOTOKaXx.

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

4. Yto Takoe «MHKPEMEHTAJIbHOE paclapajljeIuBaHuE»?

5. Y kakux komnoHeHT OpennMP Briie npuoputeT: y GyHKIIUN WU IEPEMEHHBIX OKPY)KEHUS?
[TpuBeauTe npumep GYHKIMHU, OMIUH U TIEPEMEHHON OKPYKEHHSI, C TIOMOIIBI0 KOTOPHIX MOKHO
3aJ1aTh KOJIMYECTBO NOPOKIaeMbIX MOTOKOB /11 OpenMPriporpaMMel.

6. MOXeT JI1 TOTOK-MacTep BBIMOJIHUTH 00JIACTh, ACCOIIMUPOBAHHYIO C TUPEKTUBOM single?

7. Yto mpou30MaET, €CIIM HECKOJIBKO TTOTOKOB OJHOBPEMEHHO O0OpAaTATCS ¢ YTEHUEM K OOIIICH
NEPEMEHHOI?

8. MOXHO 11 OAHON AUPEKTUBOMN pactpeeuTh MEX 1y OTOKaMHU UTEPAIlUU CPa3y HECKOIbKHUX
BJIO’KEHHBIX ITUKJIOB?

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

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

11. C noMomIpro Kako¥i TUPEKTUBBI IOPOXKTACTCS TapauieIbHas 001acThb?

12. Yto Takoe obmas (shared) mamsite 1 coocTBeHHas (private) mamarb? OnummMTe 0COOEHHOCTH
ATUX BUOB MaMSTH.

13. TloToKHM ¢ KAKKUMU HOMEpPaMH MOTYT BBIIIOJIHUTH JUPEKTUBHI single u master? Kakue He
MOTYT BBIIIOJHUTH?

14. Kakue HoMepa UMEIOT IMOTOKH B MapauieabHOI obmacTu?

15. Kak orkomnunuposats OpenMP-nipunosxenue?

16. Hanumute OpenMP dyHKIMIO A7 onipeieieHus: HoMepa MOTOKa.

17. Yem oTnnuaroTcsl AMPEKTUBHI single u master?

18. YUeMm oTiiMyaeTcsi HOTOK-MAcTep OT BCEX OCTAIbHBIX TOTOKOB?

19. MoxeT a1 MOTOK C HOMEPOM | BBIMOIHUTH 00JIaCTh, ACCOLIMMPOBAHHYIO C JUPEKTUBON
master?

3. OueHOYHBbIE MATEPHAJIbI HTOMOBOI0 KOHTPOJISI (MPOMEKYTOUYHOI aTTecTAllMN) U
xputepun onennBanus (OIIK-1, ITK-1)

[Ipu oleHWBaHWM 3HAHUH CTYACHTOB YYHTHIBAIOTCS PE3YJbTaThl WHAWBHIYAITBHOTO
TECTUPOBAHUS MO OMJIETaM ¢ BOIPOCAMH, IPUBEJICHHBIMHU BBIIIIE, KOTOPOE MPOBOAUTCS B CEPENHE
ceMecTpa mocjae OKOHYaHHS YTEHUs JieKiuii. Kpome TOro, yIUTHIBaOTCS OIEHKH, TIOTyYEeHHBIE
CTYZICHTOM B P€3YJIbTaTe 3alIUThl CBOMX OTUYETOB 110 WHAMBUIYATbHBIM 33/IaHUSM IO CIEAYIOIUM
TeMaM J1TabOpaTOPHBIX padoT:

1. OnHoToueunsle PyHKIUH nepenaun coodmenuit B MPI.

2. KonnexktuBHble GyHKIMM niepeaayu coodmenunit B MPI.

3. IlporpamMMupoBaHue alropuTMOB cymMmmMHupoBanus B MPI.

4. NapannenbHoe BBIYHCIIEHUE ONIpeIeTIeHHbIX HHTerpaios B MPI.

5. IapannensHoe BBIYMCICHHE KPaTHBIX HHTErpaioB B MPI.

6. [TapamensHOE BBIYHCICHHE KPATHBIX HHTETPAJIOB U yMHOKeHHe MaTpull B OpenMP.
WHauBryaibHBIE 3a1aHUS BBITTOJIHSAIOTCS BO BpeMs TJa00paTOPHBIX 3aHATUI B TEUEHUE CEMECTPA.

[Tpumeps! OneToB.

buier Ne 1



1 Tema Nel 7. Chopmynupyiite 3akoH Amaana. Kakum Oyner MakcuManbHOE YCKOpEHHE
napajuieIbHOM MporpaMMbl, B KOTOpor 1% apudmeTrueckux ornepanuidl BBIMOTHIETCS TOJIBKO
OJIHMM TPOIECCOpOM?

2 Tema N2 22. Onumwure aJroput™M MOIU(PHUIIMPOBAHHOW KACKaJHOHW CXEMBbI
CyMMHpOBaHHUs 31eMeHTOB nocienosarenbHoctu (MKCC).

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

4 Tema Ned4 35. Kak nyuiie pacrnpeaensTh nogo0JacTH BIYUCICHUS HHTETPATIOB MEXKIY
MpoLecCOpaMy MPHU UCTIOJIb30BAaHUU aIalITUBHOTO anropurma’?

5 Tema Nel 11. Camblil MOLIHBINA CyIEPKOMIIBIOTEP B MUPE UMEET NIPOU3BOIUTEIBHOCTH!
1 Deltaflops unu 1 Exaflops niu 1 Petaflops? JlaliTe npaBUibHBII OTBET.

6 MPI 14. B kakoMm mopsiake pacrmojiaraeT COOOIIEHHS KOPHEBOM MPOIECC MpH
BBITIOJIHEHHH orieparuu coopku nanubix MPI Gather?

7 MPI 29. ITocne Bb3oBa kakoii MPI-¢pyHkMM HaynHAeTCs THapajienbHas 4acTb
MpOrpamMMbI?

8 MPI 38. Moxno nu wucnonb3oBath (yHkuuio MPI Recv, ecnmu He wusBecten

OTNPABUTENb COOOIICHUS UIIH TAT COOOIICHHUS?

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

10 MPI57.  Yro Bemmonuser pynkuus MPI Sendrecv?

11 MPI58.  Yro Bemonnuser ynknus MPI Bcast?

12 OpenMP 10. Kakoe kKoamyecTBO NOTOKOB BBINONHAKT OpenMP-mporpammy mnpu
craprte?

buner Ne 2

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

2 Tema Ne2 27. Kak npuMeHsI€TCSl METOJ] HUKINYECKON peyKIIMH JIJIs pacliapaljieIiBaHUs
JUHEWHOU peKyppeHTHOH (opMyJIbl IepBOro nopsiaxa?

3 Tema Ne4 36. Ilepeunciure OCHOBHBIE CHOCOOBI BBIYMCIEHUS KPATHBIX MHTErPAJIOB.
JlaiiTe uX CpaBHUTEIILHBIN aHAJIN3.

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

5 Tema Nel 7. KakoBa nmpou3BOIUTEILHOCTH CAMOTO MOIITHOTO CYIIEPKOMITBIOTEPA B MUpE?

6 MPI 7. Moxert 1u pa3mep Oydepa npuema ObITh MeHbIIE Oydepa MOCHIIKU?

7 MPI 9. MosxHo nu oOpamatecs K MPI - pyaknusam nocie BeizoBa MPI Finalize?

8 MPI 13. Kak wn30exarh TYNUKOBBIE CHUTyallMd NPU UCIOJIBb30BAaHUM (DYHKIHMIA
oOMeHa? puBeIUTE MPUMEP TYIHUKOBOW CUTYaLIUU.

9 MPI 36. Kax MoxHO MpUHATH M1000€ co00IIeHre OT JH00ro mporecca?

10 MPI138. Moxno mu wucnons3oBath ¢GyHkmuo MPI Recv, ecnim He wu3BecTeH
OTIIPABUTENb COOOILICHUS WIIM TAT COOOIIEHUS?

11 MPI52. Moxer mu amuHa Oydepa modydarens OBITH OOJbINEH, 4YeM JTHHA
IPUHUMAEMOT0 COOOIeHUs? A MEHbIIEH?

12 OpenMP 2. Ecnu B mporpamme €cTb HECKOJIBKO BIIOKEHHBIX LIMKJIOB, U JIUPEKTHBA
#pragma omp for OTHOCHTCS K BHEIIHEMY IUKIY, KaK OyJeT BBIIOJHATHCS MapajuleibHas
nporpamma? [lpuBenure npuMep U ONUIIKNTE pabOTy MPOrpaMMBbl IIPHU 3aIlyCKe Ha 2 HUTSX.

[IpuMepsl HHIMBUAYAIBHBIX 3alaHAN

1. OnHoTOUYEUHBIE PYHKIMU TIepeaaun coodmieHui B MPI.

Ha xaxxgom npoliecce onpenenuTs 3HaueHne NepeMeHHoM temp. 3aTeM ¢ UCI0JIb30BaHUEM
dbynakuumii Send u Recv oprannzoBats nepeaady 3HaYCHHS temp OT KaXI0T0 IPOIiecca OCTaaTbHBIM
U 3aMeHy 3HaueHus temp HanbonbIuM. Pe3ynpTaT pacnevarars.



Breraucnourts CKaJIIpHOC TPOU3BCACHUC BCKTOPOB, KOMIIOHCHTBHI KOTOPBIX PABHOMCPHO
pacnpesieneHsl MEXAy AaKTHBUPOBAaHHBIMH Iporeccamu. Pesymprar pacnedarath Ha «O»-
nporecce.

2. KomnektuBHble GyHKIMY riepeaadu coodmenuii B MPI.

Ha 0-m mpomecce nan maccuB u3 3*size yuceln, riae sizeé — KOJHMYECTBO IMPOLECCOB.
Ucnone3yst ¢ynkmuro MPI Scatter, mepecnare mo 3 4ymcia B KaXIpld Tporiecc (BKIIOYas
TJIaBHBIN) U BBIBECTH B KaXKJIOM IPOIIecce MOyuYeHHbIE YHCIIa.

Ha mporntecce ¢ Homepom ‘0’ ompeaenuTh MacCuB U3 8 menbix yucell. C moMomnIbi0 GyHKITHA
MPI SCATTER pazocnare mo 4 mporeccaMm (parMeHThl 3TOro maccuBa. Kaxplil mporecc
neyaraeT IoJIydeHHble JAaHHble. lIpomsBecTw cCloK€HHE BCEX JIIEMEHTOB MAacCHBa,
pacnpeneneHHbIXx 1o mporeccam, ¢ nomouipto Gyaknuii MPI REDUCE ¢ momydeHuem
pe3yJibTaTa Ha Ipolecce ¢ HoMepoM ‘2°. BeIuMClIEHHOE 3HaU€HUE paclevyarars.

3. I[IporpaMMupoBaHue anropuTMoB cyMMmupoBanus B MPI.

3amanne Ne3.1 JlaHa rmociaeaoBaTeIbHOCTh YMCIOBBIX 3HAUCHHH IIEJIOTO THITA (HarpuMep,
x(1)=i, i1=1,...,n). Heobxomumo Hamucath MPI-iporpammy, peanu3yrUIyl0 BBIYUCICHHUE
YACTUYHBIX CYMM 3HAUYEHHUN 3aJaHHOW MOCIEI0BATEIBHOCTH, MPUMEHUB KAaCKaJHYI CXEMY
cymmupoBanus. [IporectupoBaTs mporpammy Jisl pa3audHbIX N.

3amanne Ne3.2 JlaHa 1ocie0BaTeIbHOCTh YUCIOBBIX 3HAUCHUH 1IEJIOTO TUIIA (HarpuMmep,
x(1)=1, i=1,...,n). Heobxomumo nanucats MPI-iporpammy , peaiu3yroniyo BEIYUCICHUE CYMMBI
3HAYCHHMM 3aJaHHOHM IOCIIeIOBATEILHOCTH, IPUMEHHUB aJIrOPUTM caBauBaHus. [IporecTupoBarth
porpamMmy Jijisi pa3jIndHbIX Nn.

3amanne Ne3.3 JlaHa 1mocie0BaTeIbHOCTh YUCIOBBIX 3HAUCHUH 1IEJIOTO TUIIA (HarpuMmep,
x(1)=1, i=1,...,n). Heobxomumo nanucats MPI-iporpammy , peain3yIoniyo BEIYUCICHUE CYMMBI
3HAUEHUN  3a/laHHOM  TOCJIEeIOBATENLHOCTH, TMPUMEHHUB  MOJUPUIIMPOBAHHYIO  CXEMY
cymmupoBanus. [IporectupoBats mporpammy st pa3IudHbIX N

4. [NapannenbHoe BBIYMCIIEHUE OINIpeIeIeHHbIX HHTErpainos B MPI.

Hanucate MPI-iporpammy nmpuGIMKEHHOTO BBIUMCIIEHUS OINPENIeNIEHHOr0 MHTEerpaia ¢
tounoctbio  €=107°, wucmomp3ys o06oOmeHHylo (GopMmyny (T€BBIX, CpPEIHHX, HPABBIX
OpSMOYTOJILHUKOB, Tpamnenuii, Cumrncona, popmyny HetoToHa «3/8»). [l KOHTPOJIS TOUHOCTH
UCIONB30BaTh pe3ynbraT pacuera Ha MathCad. Onenuts yckopenue U 3¢Q(EKTHUBHOCTh
napaiesIbHOM MPOrpamMMal.

5. IapannensHoe BhIYMCICHUE KPaTHBIX HHTerpaioB B MPI.

Harmucats MPl-nporpaMmy BBIMHCIEHHS JBOMHOTO HHTErpana ¢ TOYHOCThIO €=107 |
ucnonp3ys Meron (Monrte-Kapio, NOBTOPHOrO HMHTErpupoBaHus, sdeek). Jns KoHTpois
TOYHOCTH MCIOJIb30BaTh pe3ynbTat pacyeta Ha MathCad. Ouenuts yckopenue u 3 PpexTUBHOCTD
NapajuIeIbHOU MPOTrPAMMBI.

6. [lapamiensHOE BRIYHCIICHUE KPATHBIX HHTETPAIOB U YMHOKeHue MaTpull B OpenMP.

Hanucats OpenMP-TiporpaMMmy BBIYHCICHHS TIPHOIIKEHHOTO 3HAYCHHs MHTErpana |[
f(x,y)dydx ¢ momompio MeToda (sueek, MOBTOPHOTO HWHTerpupoBanus, Monte-Kapno). C
nomotplo OpenMP-yHKkuuMii, 3aMepArOmUX BpeMsi BBIOIHEHUS MPOTPaMMBbI, HCCIENIOBATh
YCKOPEHHE MOTyUYEHHBIX MapauieIbHbIX TporpamMm Ha y3ie kinactepa TT'Y Cyberia Ha 1ByX, Tpex
U 4eThlpex sapax.lccienoBarb BO3SMOXHOCTh YCKOPEHUS MAPAJIENBHOIO IIPOLECCA BBIYUCIECHUS
WHTErpajia C HCIOJb30BaHWEM Kitouel static, dynamic, guided mupextuBbl for. Pesymbrar
BbIUMCIeHHH cpaBHUTH ¢ MathCad

UccnenoBath Bpemsi cuerta, yckopeHue u 3dddexkruBHOocTh OpenMP-mporpamm
YMHOXXCHHUSI MATpUII JJIsl BapUaHTOB LUKIOB i-K-j u k-i-j. C nmomomipto kimroueir dynamic mmst
TUPEKTHBBI for HAWTHM pacmpelneieHre WTEpaluid MO0 HUTAM C MHUHUMAIbHBIM BPEMEHEM



BbITIOTHEHMS. OLEHKY BpeMEHU pa0dO0ThI IPOTrPAMMEI POBOIUTH MHHUMYM I10 TPEM €€ 3aIyCKaM.
O6ocHoBaTh moOdy4deHHbIE pe3ynbTaThl. MccnenoBate  yckopenue U 3¢ (GEKTUBHOCTh
napajuieIbHoON mporpamMmbl 1pu n=2048 (YUCIO CTPOK U CTOJOIOB Marpull). Pe3ynbrarsl
YMHOXEHHS MaTPUI] CPABHUTH C MOCJIEI0BATEIbHON MPOrpaMMON.

Kaxapiit oTuer (00BbeM HECKOJIBKO CTpaHHIl >1) 1o MHAMBUAYATbHBIM 33JaHUSIM J0KEH
COJIEpXkKaTh CJIEAYIOIINE MYHKTHI:

1. TlocraHOBKY 3agaun/3agaHue

2. Kparkoe uznoxeHue moaxoaa Juist e peuieHus

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

4. Pe3ynbrarhl TECTUPOBAHUS MPOrPAMMBI, IE€MOHCTPUPYIOIINE MPABUIBHOE U MOJHOE

BBITIOJTHEHHE 3a/1aHUs
5. Kparkue BBIBOBI — MMOATBEPKICHUE TPUOOPETCHHBIX KOMITETEHITUI

OtBetsl 1o OmiteTam 1mo3BoIsitoT poBepuTh MOIIK-1.1. Pe3ynbraTsl 3aIMTHl OTYETOB 110
UHAUBUAYaAIbHBIM 3aanusiM nposepstor MOIIK-1.2, MOIIK-1.3 u UIIK-1.3.

Kputepuu orieHuBaHus:

Pesynbratel  auddepeHnnaIpHOr0  3a4era  ONPEICNSIOTCS OLUEHKAMH — «OTIHYHO,
«XOPOIIO», «YIOBJICTBOPUTEIILHOY, KHECYIOBICTBOPUTEIHLHOY.

OHGHKa «OTJIMYHO» BBICTABJIACTCA, €CJIW JaHbl IIPAaBUJIbHBIC OTBCTHI HaA 6OH€€ geMm 10
BONPOCOB OwmiieTa W OOJBIIMHCTBO OTYETOB 3alIMINIEHO HA OLEHKY OTJIMYHO, T.€. BCE
WHIMBUIYyAIIbHBIC 3a/IaHUSI PEIICHBI 0€3 OINOOK.

O1eHKa «XOpOIIO» BBICTABISICTCS, €CIIM MPABUIbHBIC OTBETHI JIaHbl Ha OoJiee YyeM §, HO
MeHee win 10 BOmpocoB OmieTa u/miv OOJBIIMHCTBO OTYETOB 3ANIUIICHO HAa OIEHKY XOPOIIIO.
Bce unanBuayanbHble 3a1aHUS PENICHBI 0€3 OIHUOOK.

OHCHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, €CJIN MMPABUJIIBHBIC OTBCTHI JJaHbI HA OoJtee
yeMm 6, HO MEHEee WJIM 8 BOIMPOCOB OuiieTa W/HIM OONBIIMHCTBO OTYETOB 3AILIUIICHO HA OLIEHKY
yIIOBJIETBOPUTENbHO. Bece nHauBHYyanbHbIE 3aJaHUS pEeLIeHbI 0€3 OLIMOOK.

OneHka «HEyIOBIETBOPUTEILHO» BBICTABISETCS, €CIM MPaBUIbHBIE OTBETHI JIaHBI Ha
MeHee yeM Ha 6 BOIpOCOB OMiieTa W/WiK MPeICTaBICHbI OTYETHI C IPaBUIIbHBIMU PELICHUSIMU HE
M0 BCEM Te€MaM HHJUBHIyalbHBIX 3aJaHU.

4. OueHOYHbIEe MATEPHAJIbI 1151 MPOBEPKH 0CTATOYHBIX 3HAHMIT (choPpMHPOBAHHOCTH
komnerenuuii) (OITK-1, IMK-1)

Tecr
1. B kakux eJMHHUIAX U3MEPSETCS MPOU3BOAUTEIBHOCTE cynepkommbioTepa? (MOITK-1.1)
A) B I'Gaiit/c
b)B I
B) B ¢onicax
I Br

2. UTo siBIsieTCsl BTOPBIM 3TAoM pa3paboTku napauiesibHoi nporpamMmbr? (MOITK-1.1)
A) TeKOMITO3UITUS
b) npoexTupoBanre KOMMYHUKAIIUHA
B) yxpynnenue
I') nmanupoBaHue BBIYMCICHUIN

3. Kakas dynxmus nepenaun coodmienniit MPI otHocuTcs k komutektuBHbIM? (MOITK-1.2.)
A) MPI1_Send
b) MPI_Reduce



B) MPI_Recieve
') MP1_Wtime

4. Kakas qupextuBa OpenMP ucnons3yerces aus pacnapamienuBanus ukia? (MOIIK-1.3)
a) #pragma omp parallel
0) #pragma omp barrier
B) #pragma omp sections
r) #pragma omp for

Kiroun: 1 B), 2 B), 3 B), 4r).
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