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1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOOCTHKCHHS, IIPOBEPHAECMbIC JaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[enbr0 OCBOSHUSI TUCIUTUIMHEI SIBISIETCS (POPMUPOBAHHE CIICAYIONIMX KOMITETCHIINH:

OIIK-1 CrocobeH mNpUMEHSTh €CTECTBEHHOHAayuHble U OOIIEHH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOT0 aHaJIM3a U MOJEIIMPOBAHNUS, TEOPETUUECKOIO U IKCIIEPUMEHTAILHOTO
UCCIeIoBaHMs B IPO(ECCUOHATILHOM 1A TEIbHOCTH;.

[IK-1 Cnocoben ocyuiecTBiATh HPOrPaMMUPOBAHHUE, TECTUPOBAHHE U  OIBITHYIO
skcrutyaranuio MC ¢ Mcronp30BaHMEM TEXHOJIOTMYECKUX U (DYHKIIMOHAJIBHBIX CTaHIApTOB,
COBPEMEHHBIX MOJIEIeH U METOJIOB OLIEHKH KauyeCTBa U HaJIeKHOCTH POTPaMMHBIX CPE/ICTB.

PesynpraramMu 0CBOEHUS IUCLUIUIMHBI ABIIIOTCS CIENYIOIINE UHAUKATOPBI TOCTHXKEHUS
KOMITETECHIIM:

NOIIK-1.1 OGnagaer HEOOXOAUMBIMU €CTECTBEHHOHAYYHBIMU M OOILEUH)KEHEPHBIMU
3HAHUSMU JJI UCCIIEI0OBAaHUS HHPOPMAIIMOHHBIX CUCTEM U UX KOMIIOHEHT

NOIIK-1.2 Hcnone3yer ¢yHAaMEHTalbHbIE 3HAHUSA, MOJY4YeHHble B 00JacTu
MaTeMaTHYECKUX, €CTECTBEHHBIX U OOLIEMHKEHEPHBIX HAYK B MPOPECCHOHATBHON AESITEIbHOCTU

NOIIK-1.3 IIpumenser (¢yHIaMeHTaJbHblE 3HAaHUS, I[OJydYeHHble B 00JacTu
MaTeMaTHYECKUX, ECTECTBEHHBIX U O0IIENHKEHEPHBIX HAYK JUIsl MOJCIUPOBAHMS M aHAIIN3A 33144

NIIK-1.3 Komupyer Ha sA3bIKax @POIPaMMHUPOBAHMA M IPOBOAUT MOAYJIBHOE
tectupoBanue NC

2. OIIeHO‘leIe MaTepUuaJibl TEKYHIECTI0 KOHTPOJISA U KPUTEPUU OLICHUBaAHUA

DNeMEeHTHI TEKYIEro KOHTPOJIS:
— OUIETHI A1l TUChbMEHHOTO TECTHPOBAHUS,

[lepeyeHb TeOpeTUUESCKUX BOIPOCOB s ucbMeHHoro TectupoBanus: (OITK-1, ITK-1)

Tema 1.

1. [laiiTe COBpeMEHHYIO KJIacCU(UKAITUIO CYTIEPKOMITBIOTEPOB.

2. Kakux cynepKkoMIpioTepoB Ooublie: kiactepoB i MPP-mammn?

3. Uro Takoe Tect Linpack? Kakos ero pe3ynbrar?

4. Yro Takoe mormc?

5. Kakas onepannoHHasi cucteMa 4alile UCIoiIb3yeTcs Ha BRIUMCIUTEIbHBIX KilacTepax?

6. Kakast crpana npowusBena OOJbIIIe BCEX CaMbIX MPOU3BOIUTENBHBIX CYIEPKOMITBIOTEPOB B
mupe?

7. KakoBa Ipon3BOJUTENBHOCTh CAaMOI'0 MOIIHOTO CYIIEPKOMIIBIOTEpPA B MUpE?

8. Kak Ha3pIBaeTCsl caMblii MPOU3BOAUTEIBHBIN CyllepKOMIIbIOTEP B Poccun?

9. Uto Takoe top500? Ckonpko 31ekTposHepruu (BT) norpebiiser camblii MOLTHBIIN
CYNEpPKOMIIBIOTEDP?

10. KakoBa npouzBoautensHoCTh B (hrorcax kmacrepa TI'Y Cyberia?

11. Camplii MOIITHBIN CYTIEPKOMIIBIOTEP B MUPE UMEET ponu3BoauTebHOCTE: 1 Exaflops wmm 1
Petaflops? JlaiiTe mpaBUIbHBINA OTBET.

12. Hapucyiite apXuTeKTypy KOMITBIOTEPA C OOIIEH MaMsIThIO.

13. Hapucyiite apxuTeKTypy KOMIIbIOTEPA C pacpeeIEHHON NaMsThIO.

14. B xakux equHUIIAX U3MEPSETCs MPOU3BOAUTEIBHOCTh KOMIIbIOTEPA?

15. Yro Takoe cTeneHs napauienn3mMa komneiotepa? Uemy oHa paBHa A1l KOHKPETHBIX
KOMITBIOTEPOB?

16. Yro Takoe cTeneHb napaiienn3ma anropurma’?

17. Kax omnpenensieTcst yCKOpeHHE NapajuiesIbHOM porpaMMbl? B Kakux npeenax OHO MOXKET
MEHATHCS?

18. MOXHO JT1 pacpOCTPaHUTh ONpEeTICHHE YCKOPEHUS Il MapauIeIbHOTO anroputma?
JlaiiTe KOMMEHTapuH.



19. Ha xakux MateMaTHYECKUX MPUHIUIAX 0a3upyeTcs alropuTM caBanBanus? B uem ero
NPEUMYILECTBO Mepe/l OOBIYHBIM alTOPUTMOM CYMMHPOBAHHS?

20. Cpopmynupyiite 3akoH AMaana. Kakum Oyner MakcuMallbHOE YCKOPEHHUE MapauieTbHON
IpOrpaMMBI, B KOTOpo# 1% apudmMeTndeckux onepariyii BBIOIHIETCS TOIBKO OJHUM
mporeccopom?

21. Ionb3ysick (GOpMaIbHONM MOAETBIO YCKOPEHHS, OIPEICINUTE YCIOBUS, IPU KOTOPBIX OyIeT
MMETh MECTO MaKCHMAJIBHBIN MapajlieNn3M, TapajlIelIu3M CPEHEr0 YPOBHS M OTCYTCTBHE
YCKOpEHHS TapauIeIbHON IPOTPaMMBI.

22. [lepeuncnuTe OCHOBHBIE TaIbl pa3pabOTKH MapaIebHOM mporpammbl. Kakue n3 HUX
3aBUCAT OT apXUTEKTypbl DBM, Kakue He 3aBUCST?

23. KakoBbI TpeOOBaHUS K MIPOBEICHHUIO ITEPBOTO 3TAMa MOCTPOCHUS MMapauIeIbHOTO anroputMa?
24. Yem oTM9aeTCs MEITKO3EPHUCTBIH MapajIeIi3M aITOPUTMA OT KPYITHO3EpHHUCTOTO?

25. B ueM otnmune QyHKIIMOHAIBLHOW JEKOMIIO3HUINH OT JIEKOMITO3UITUH 10 JTAHHBIM?

26. Ilepeuncaure TUIBI KOMMYHHKALUH. JlaiiTe IM KpaTKyt0 XapaKTEPUCTHKY.

Tema Ne2 PexyppenTHble popMyIibl

1. IIpuBennTe MpUMEPHI UCIIOIB30BAHNS PEKYPPEHTHBIX COOTHOIIEHHUM B BBIYACIUTEIbHON
MaTEMaTHKE.

2. B yem 3aximrogaercs mpo0OiieMa pacrapauieIMBaHus PEKYPPEHTHBIX COOTHOIIICHUH ?

3. Uto coboii mpeAcTaBiIseT AUarpaMmma MaplpyTH3aluy alropuTMa 1 JJis 4ero oHa
UCITIOJIB3YeTCS?

4. OnuImTe aIropuT™ KacKaJaHOM cXeMbl CYMMHPOBAHUSI.

5. B ueM 3akmrouaeTcst mapayuien3M KacKaaHOM CXeMbl CyMMUPOBaHUS?

6. 3a cueT yero ymaercst odecneunTh paBHOMEpHYIO padboTy 113 npu BHINOIHEHUN KAaCKa HOM
CXEMbl CYMMUPOBAaHUsA?

7. OnummTe alropyuT™ CIIBAaUBAHUS JUI BEIUMCIICHHUS] CYMMBbI 3JIEMEHTOB 1OCIIEI0BATEIbHOCTH.
8. OueHnTe KOJIMYECTBO ONEpaLUid CI0KEHHS B allTOPUTME CABAUBAHUS IPU BIYUCIICHUH
CYMMBI N=2"'q 4nCen.

9. Onumure anropuT™M MOIUGUIUPOBAHHON KaCKaJHON CXeMbl CYMMHUPOBAHUS JIEMEHTOB
nocienoBareabHocTH (MKCC).

10. Kakum orpaHu4eHHsIM JIOJKHO COOTBETCTBOBATH YMCIIO 3JIEMEHTOB CYMMUPYEMO
nocienoBareabHocTd B MKCC?

11. Jlate onenky yckopenus u dpdpexrusaoctt MKCC.

12. B uem 3akmouaercst ocooernocts MKCC 1o cpaBHEHUIO C aIrOPUTMOM clIBauBaHus? 3a
CYET Yero 3Ta 0COOCHHOCTb MPOSIBIISIETCA?

13. B uem 3akitoyaeTcsi OCHOBHASI UJES METOA IUKINYECKON peayKInuu?

14. Kak npuMeHsIeTCSl METOT MUKJIMYECKOU PEAYKIUH IS pacrapaiieTMBaHUs TUHEHHON
PEeKyppeHTHOI (popMyIIbI IEPBOTO MopsIKa’?

15. [Tocne mpyMeHeHUs TUKINYECKON PETyKIIUU K JIMHEHHBIM PEKYPPEHTHBIM (hOpMyiaM
yIlaeTcs JIM MOTYyYUTh SIBHbIE (hOPMYIIbI?

16. KakoBa crenenp napajuiesin3mMa alropuTMa MUKINIeCKON peyKinn?

Tema Ne3 Bonpocs! mpo MPI

1. Yto o3Hauaet TepMuH «rpoueccy B MPI?

2. Kak mHymepytrorcs npoueccsl ipu 3anycke MPI-nporpammsbi?

3. Uto Takoe kommyHuKaTop? JlaiiTe onpeneneHue.

4. Kak mpou3BoAUTCS 3aIyCK Mpi-IMIPOrpaMMEbI ¢ IIOMOIIBI0 KOMaHAbBl mpirun?

5. Mo>HO 71 B KaueCTBE 3HAUEHUS TAra B KOMaH 1€ TOCBUIKH COOOIICHHUS (IBYXTOUCYHBIN
0o0MeH) nepeaaTh 3HaueHUE HoMepa Ipoliecca B KoMMyHUKaTtope? Kak BBIMOTHUTD TPUEM
JAHHOTO COO00IIeHNs?

6. Kakue rpynms! pyHKIMH 0OMeHa cOOOIIeHUSIME CyliecTBYoT B MPI?

7. MoxeT 1 pazmep Oydepa mpuema ObITh MEHbIIE Oydepa MOChUTKN?



8. MoskeT i1 HadalbHBIN azipec Oydepa pacChUIKU COBIAATh C aapecoM Oydepa
npolieccanoiayvarens npu Boizose pynkiuu MPI Scatter?

9. Moxxno 1 obpamatsest K MPI - dynkuumsm nocie BeizoBa MPI Finalize?

10. Bo3spamaet au pynkust MPI Send xon ommbku, Homep npoiecca, KOTOPOMY aipecoBaHa
nepemayda’?

11. B yem paznuune Mex1y OJOKHPYIOIUM U HEOJOKUPYIOLTUM 00MeHOM?

12. MOXHO 11 B KaueCTBE TErOB MPHU MOCHUIKE Pa3IMYHbIX COOOIIEHUH B IporpaMmme
MCIIOJIb30BaTh OJJHO U TO XK€ YUCIIO?

13. Kak n3bexarb TyNUKOBBIE CUTYAllMU IPU UCTIOJIb30BaHUU (YHKIIMI oOMeHa?

14. B kakoM mopsiJIke pacrojaraeT cooOIeHs] KOPHEBOI MPOLECC MPU BBINOJIHEHUH ONepaluu
coopku nanubix MPI Gather?

15. HazoBuTe 1 ONUIIKTE COCTAB U Ha3HAYCHHE MapaMeTpoB (DYHKIMHA ABYXTOUEYHOIO OOMEHa
MPI.

16. B xakoM nopsiake Npou3BOAUTCA OIEpalus PeIyKIUU HaJl JAHHBIMHU U3 Pa3HbIX IIPOLIECCOB
npu BbizoBe pyHkuu MPI Reduce?

17. Uto nonumaetcs o «coodienrnem» B MPI? Kakumu atpubyramu obnagaet coobuieHue?
18. Kak 8 MPI onpenenuts HOMep mpouiecca? KommuecTBo nporeccoB?

19. Yto Takoe MPI_ COMM_WORLD?

20. CKOJIBKO MPOIIECCOB MOTYYalOT JaHHbIe pH ucnoias3oBanuu MPI Allreduce?

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

22. HazoBute 0a3zoBsbie Turibl JaHHbIX B MPI (mms si3pika C).

23. Kakoif KOMMyHHKaTOp orpeieneH nocie BeinonHeHust GpyHkun MPI Init?

24. Mo>XeT i 3HaYeHUe TepeMeHHo# size nocie Bei3zoBa pyHkiuuu MPI Comm_Size O6bITh
paBHBIM HYIIO?

25. Yto o3HavaeT OJOKUPYIOIMIHMI 0OMEH COOOIIeHUIMU?

26. Kakumu aTtpubytamu o0nagaeT Kaxaoe nocsuiaemoe cooduienue 8 MPI?

27. Ilocne B3oBa kakoi MPI-pyHkimm HaunHaeTcs mapasuiesibHasi 4acTh MPOTrpaMMBbI?

28. Ykaxure cuatakcnueckue ornuust MPI-mporpaMmel 0T 00BIYHOM MOCIIEAOBATENILHON HA
a3bike C/C++.

29. B xakoM ciryuae ucnons3zoBanue ¢pynkuuit MPI Send u MPI Recv npuBezer k aejioKy
(TynuKOBOM cuTyaruun)?

30. Yro 03HauaeT aCHHXPOHHBIN 0OMEH COOOIICHUIMU?

31. Yro npoucxoaut npu Bei3oBe ¢hyHkuuu MPI Barrier? Onummure paboTy mpoIrieccos.

32. Kakue koMMyHHKaTOpPbI Beeraa coznatores mpu crapre MPI - nporpamms?

33. Kak y3HaTh 4KCII0 3aMyLIEHHBIX TPOIECCOB MPUIIOKEHUS?

34. Kak MOHO IIPUHATSH JIF000€e cooOIIeHne OT J000ro npouecca?

35. Yro rapanTupyeTt OJIOKMPOBKA MPH Mepeaade/mpruemMe CoOOOIeHM?

36. MoxHo 1 ucnonb3oBath GpyHkimo MPI Recv, ecnu He u3BecTeH OTIpaBUTENb COOOIIEHUS
WIN T3T COOOIEeHUs?

37. C nomopto kakoit Gpynkimun MPI Mo>xHO omnpesenuTs paHr mporecca?

38. MosHo nu ucnions3oBath GyHkimu MPI 1o BeizoBa MPI_ Init?

39. Ha3oBuTe OCHOBHBIE KOJUIEKTUBHBIE OIlEpaliy nepeaayu u npuema B MPILL

40. HazoBuTE OCHOBHBIE€ KOJUICKTUBHBIE ONepavu peaykuuu B MPI.

41. CxoJIbKO MpOLECCOB KOMMYHHKATOPa y4acTBYIOT B KOJUIEKTUBHBIX ONepanusix?

42. Moxet nmu MPI-nnporpamma rpoosxath padoTy [OC/ie aBapUIHOI0 3aBEPIIEHUS OJHOTO U3
MPOIECCOB?

43. Yto takoe crangapt MPI?

44. Yro BemounnsieT ¢ynkius MPI Scan?

45. Kak orkommumupoBats MPI-iporpammy Ha sizbike C/C++?

46. Yto takoe SPMD?

47. Kax 3aceus BpeMsi pabotsl MPI-niporpammsi?

48. Yro Bemounset Gynkius MPI Sendrecv?



49. Yto BoinonuHser pyukuust MPI Bcast?

50. Yro Beimonuser pynkuus MPI_Scatter?

51. Kakue onepannu peaykiun B pyakiun MPI Reduce u3BectHbr Bam?
52. Ectp nu ¢pynkuus MPI _Reduce scatter?

Tema Ned TTapanenbHble BBIYMCICHUS ONPEACIICHHBIX U KPATHBIX MHTETPaIOB

1. B uem 3axirodaeTcsi IpeUMyILEeCTBO 0000IIEHHON (OPMYJIIbI CPEAHUX MPSIMOYTOJIbHUKOB
nepen GopMysoi Tpanenuii?

2. JlokaxxuTe, 9TO METOJI CPEHUX MPSIMOYTOJIHHUKOB UMEET OOJNBIIHIA 00HeM BBIUMCICHUH 1O
CpaBHEHUIO ¢ (HOPMYJION TpaneIHi.

3. Jlnis 4ero Hy>KHbI a/IaliTUBHBIEC aJITOPUTMBI IPU BBIYMCICHUN UHTErpasioB? OnuiunTe
HPUHIMIBI UX pabOTHI.

4. Kak mocTpouTh napauiebHbIN aJITOPUTM pacdeTa 1o KBaaparypHoi Gopmyine? [lepeuncnure
OCHOBHBIE 3Tallbl.

5. UeM omaceH 0J104HBIH cr10CO0 pacipeieieHts BBIYMCIUTENIbHON HArpy3KU MEX Ty
IIPOLIECCOPAMU NPU BBIUMCIIEHUN UHTETPaAJIOB?

6. Kax sryunie pacrpenensts mogo0JacT BEIYUCICHHSI HHTETPAJIOB MEXTy IPOIIECCOPaMHU IIPH
MCIIOJIb30BAaHUU a/IalITUBHOTO aJIrOpUTMa?

7. Ilepeuncnute OCHOBHBIE CITIOCOOBI BHIUMCICHHS KPAaTHBIX UHTETpasioB. [aiite ux
CPAaBHUTEJIbHBINA aHAJIN3.

8. Kakue MeTo/1pI mapajuieIbHOTO MPOTPAMMHUPOBAHUS HCITONB3YIOTCS TP BEIYUCIICHUH
KpaTHbIX UHTErpaioB? DOyHKIMOHAIbHAS IEKOMIIO3UIUS WIN JEKOMIIO3ULIUS 110 JaHHBIM?

Tema Ne5 [TapanenbHble aaropuTMbI IMHEHHOM anredps! (YMHOXKEHHSI BEKTOPOB, MaTPHUIIbI HA
BEKTOP ¥ MATPHIL)

1. Onummre KaK ¢ UCHOIB30BAHKUEM OOIIEH CXeMbl IIOCTPOCHUS MapalIeIbHBIX AITOPUTMOB
MOJIYYUTh HapajlieIbHbI aITOPUTM CKAISIPHOTO MPOU3BEACHUS BEKTOPOB.

2. Ilepeuncinte BO3MOXKHBIE TIOJIXO/IbI pacrapauIeIMBaHNs MAaTPUUYHO-BEKTOPHOTO YMHOKEHHS.
3. JlaiiTe cpaBHUTEIBHBIN aHAJIN3 IOCTOMHCTB M HEJIOCTATKOB OJJHOMEPHOT'O U JIBYMEPHOTO
YKPYITHEHUS/JIEKOMIIO3HUIIMU TIPH MOCTPOCHHUH MaPAISIIEHOTO AlTOPUTMA YMHOKEHUS MATPHUIIBI
Ha BEKTOP.

4. Onumure napauiesbHbIA aITOPUTM MAaTPUYHO-BEKTOPHOTO YMHOKEHUS ITPU MaKCUMAJIbHO
HEOOXOMMOM JUIs PEeIIeHUs ATON 3a7]aur YKCIia MPOIIECCOPOB.

5. UeM 00BSACHUTH IPEUMYIIECTBO TOMOJIOTUU «IIOJTHBIN rpad» MO CPaBHEHUIO C TOMOJIOTHEN
«IMHEHKa» 15 cay4dast p=n"27?

6. Onummre Kak paboTaeT KOHBeHepHast cXeMa yMHOKEHHsI MaTPUIIbl HA BEKTOp IpU p=2*n.

7. Ouennre BpeMsi pabOThl apAIIEIFHOTO AJITOPUTMA KOHBEHEPHOM CXEMbI YMHOXKEHUS
MaTpHIIbl Ha BEKTOP MpHU p=2*n.

8. B yem 3akirouaercs mpeuMyIIecTBO KOHBEHEPHOTO crioco0a pereHus 3agaun’?

9. Kakue crocoObl 1eKOMITO3UITNH 3a/1a4l MAaTPUUYHO-BEKTOPHOTO YMHOKEHUS BOSMOXKHBI ITPH
OTPAaHUYEHHOM YHCJIE UCTIOIB3YEMBIX MpolieccopoB? [laiiTe CpaBHUTEIbHBIN aHATHU3.

10. Kakas Tomonoruyeckasi CTpyKTypa Hanbosee moIX0uT IS MapajlieIbHOrO MaTPUIHO-
BEKTOPHOT'O YMHOKEHHUSI IPH OTPaHUYCHHOM YHCJIE UCTIOIb3YEMbIX IPOILIECCOPOB?

11. Kak obecnieunTh 6anaHc 3arpy3Ku MPOIECCOPOB MIPH YMHOKEHUW MaTpHIL B cirydae N % p 1=
0?

12. Kakue ciocoObl MOBBIIIEHUS TPOU3BOAUTEIFHOCTA YMHOXKEHHSI MATPHUI] U3BECTHBI?

13. Kakue croco0b! I€KOMIO3UILIUH 3a/1a41 MAaTPUIHOTO YMHOXKEHHUSI BO3MOXKHBI?

14. MosHO 1 paccMaTpHUBaTh MapaljieIbHbIC BRIYUCICHUS HE C TOUKH 3pEHHUs OBICTPOACHCTBHS
MOJIyYEHHUS Pe3yNbTaTa, a KaK CPEICTBO IS PEIICHUS CBEPXOOBIINX 33/1a4, KOTOPHIE HE
MOMEIIAIOTCS B TaMSITh OOBIYHOTO KOMITbIOTEpa?

15. Kakue nmapaiiensHble OJ09YHbIE adrOpUTMBI YMHOXKEHUsI MaTpHIl u3BecTHBI? [Ipenmyriectra
Y HEJIOCTATKH.



Tema Ne6 Borpocst OpenMP

1. Ha BbIYMCIIUTENBbHBIE CUCTEMBI KAKOTO TUIIA OpUEHTUPOBaH cTanaapt OpenMP?

2. Ecnu B mporpamMMe eCTb HECKOJIbKO BJIO’KEHHBIX ITUKIJIOB, U AUPEKTHBA #pragma omp for
OTHOCHTCSI K BHEIIIHEMY LIMKITY, KaK OyZeT BBIIIOJHATHCS NapauienbHas nporpamma? [lpusenure
IpUMEp U ONUILUTE paboTy MporpaMMbl IPHU 3ayCKe Ha 2 MOTOKAX.

3. Kakoii napamerp HE0OX0IMMO YKa3bIBaTh KOMIWIATOPY A1 KoMy OpenMP
nporpamm?

4. Yto Takoe «MHKPEMEHTaJIbHOE pacrapaljieIiBaHue»?

5.V kakux koMnoHeHT OpenMP Bbile nproOpUTeT: Y PYHKIUN UK IEPEMEHHBIX OKPY>KEHUS?
[TpuBeaure npuMep PYHKLIMH, ONIUU U IEPEMEHHON OKPYKEHUS, C TIOMOLILI0 KOTOPBIX MOYKHO
3aJ]aTh KOJNYECTBO NOPOKAAEMBIX OTOKOB 111 OpennMPriporpaMMel.

6. MOXeT JT1 TOTOK-MacTep BBITIOJIHUTH 00J1aCTh, aCCOIMUPOBAHHYIO C IUPEKTUBOM single?

7. UTo mpoU30HAET, €CIM HECKOJIBKO MOTOKOB OHOBPEMEHHO 00paTATCS ¢ YTEHUEM K 0011en
MEPEMEHHOI1?

8. MOXHO 111 OAHON IUPEKTUBOM pacIpeeUTh MEX Y IIOTOKAMU UTEPALIUU CPa3y HECKOJIBKHUX
BIIO>)KCHHBIX ITUKIIOB?

9. Kakoe konnuecTBO OTOKOB BhINONHAIOT OpennMP-niporpamMmy npu crapre?

10. MoxeT a1 npou30UTH KOHIIHUKT, €CIIM HECKOJIBKO MOTOKOB OJJHOBPEMEHHO 00paTATCs K
OJIHOM U TOM e JIOKaTbHOU MEPEeMEHHOM, ONMCAaHHOM Kak private?

11. C moMomIpio Kakoi TUPEKTUBHI MOPOKIACTCS TapayyieabHas 00JacTh?

12. Yto Takoe obmas (shared) mamsate u coocTBeHHas (private) mamsaTb? OMUIIATE 0COOCHHOCTH
3TUX BUJOB ITAMATH.

13. [ToToKM ¢ KAKUMHM HOMEPAaMHU MOT'YT BBIIIOJHUTH AUPEKTHUBHI single u master? Kakue He
MOT'YT BBITIOJIHUTH?

14. Kakue HOMepa UMEIOT ITOTOKH B MapajuieIbHON obnactu?

15. Kak orkomniunupoBatb OpenMP-nipunoxenue?

16. Hanumure OpenMP dyHK1uio a5 onpeeneHust Homepa noToka.

17. Yem oTiiuaroTCs AMPEKTHUBHI single u master?

18. YeM oTiiMyaeTcs HOTOK-MAcTep OT BCEX OCTAIbHBIX IIOTOKOB?

19. MoseT 1 IOTOK ¢ HOMEpPOM | BBITIOJIHATH 00JIaCTh, aCCOIMUPOBAHHYIO C TUPEKTHUBOM
master?

3. OueHoYHbIe MAaTePHAJbI UTOTOBOr0 KOHTPOJIA (IPOMEKYTOYHOM aTTecTaluu) u
kputepuu onennBanus (OIIK-1, IK-1)

[Ipyn oneHuBaHMM 3HAHUN CTYAECHTOB YYMTBHIBAIOTCS PE3YNbTAaThl HHIUBUAYAIHHOIO
TECTUPOBAHUS 1O OMJIETaM C BOIIPOCAMH, IPUBEJICHHBIMH BBIIIIE, KOTOPOE IPOBOAMUTCS B CEPEIMHE
ceMecTpa nocjie OKOHYaHHs uyTeHus Jiekiuidl. Kpome Toro, yuyuThIBalOTCS OLEHKHU, OTyYEHHbIE
CTYACHTOM B PE3yJIbTaTe 3aIIUThl CBOMX OTYETOB 110 WHAWBUIYAIBHBIM 33/1aHUSM IO CIIETIYIOIIUM
TeMaM J1JabOpaTOPHBIX paboT:

1. OnHOoTOUEUHBIE (DYHKITUU TIepeaaun coodmenuit B8 MPI.

2. KonnexktuBHbie QPyHKIIMN Tiepeaaun coodmenuii B MPI.

3. IIporpaMMupoBaHue anropuTMoB cyMMupoBanus B MPI.

4. TTapanienbHOE BRIYUCICHHE OTpeIeIeHHBIX HHTEerpanioB B MPI.

5. IlapannensHO€ BHIYMCICHUE KpAaTHBIX HHTErpasioB B MPI.

6. ITapannensHoe BBIYMCICHHE KPAaTHBIX HHTETPAJIOB U yMHOKeHHe MaTpull B OpenMP.
WuauBuayanbHbIE 3a/1aHUS BBHITIOIHSIOTCS BO BpeMs JIaOOPaTOPHBIX 3aHATUI B TEUEHUE CEMECTpA.

[Ipumeps! OnIeTOB.

Bumner Ne 1



1 Tema Nel 7. Chopmynupyiite 3akon Amaana. Kakum Oynet MakcuMaabHOE yCKOpPEHHE
napajielibHOW MporpaMMebl, B KOTOpod 1% apudmernyeckux omnepaunuil BBIIOIHIETCS TOJIBKO
OJIHUM TIpo1ieccopom?

2 Tema No2 22. Onummte anropuTM MOIUGUIUPOBAHHON KACKaTHOW CXEMBbI
CyMMHpOBaHHUs 37eMeHTOB nocneaosareiabHoctu (MKCC).

3 Tema Ne2 24. JTate oneHky yckopenus u 3¢ ¢pexrusHoctd MKCC.

4 Tema Ned4 35. Kak mydine pactpeaensTh Mogo0JacTH BRIYUCICHUS HHTETPATIOB MEXTY
IIPOLIECCOPaMU MPU UCIOIb30BAaHUH AJalITUBHOTO aJIrOpUTMA?

5 Tema Nel 11. Camblif MOLIHBINA CYHEPKOMITBIOTEP B MUPE UMEET MTPOU3BOIUTEIIBHOCTD:
1 Deltaflops nnu 1 Exaflops unu 1 Petaflops? JlaiiTe npaBuiIbHBIN OTBET.

6 MPI 14. B kakoM mopsmke pacrmosiaraeT COOOIICHHS KOPHEBOW IMpoIecC MpHu
BBINOJIHEHUH ornepanuu cOopku ganHsix MPI Gather?

7 MPI 29. [locne BbI3oBa kakoit MPI-QpyHkuuu HaunmHaeTcss mapajulefibHas 4acTb
IIPOrpaMMbI?

8 MPI 38. MoxHo sm wucnonb3oBaTh (ynkmuio MPI Recv, ecnm He wu3BecTeH
OTIIPABUTEINb COOOLICHUS WIIN TAT COOOIEeHHS?

9 MPI 56. Kaxk 3aceun Bpems pabotsl MPI-niporpamMmsI?

10 MPI 57. Yo Bemmonusier pynkuus MPI Sendrecv?

11 MPI 58.  Yro Bemomnusier pyakmust MPI Bcast?

12 OpenMP 10. Kakoe KoiaMuecTBO MOTOKOB BBIMONHIIOT OpenMP-mporpamMmy npu
craprte?

buiter Ne 2

1 Tema Nel 1. B kakux eguHULIax U3MEPSIETCS IPOU3BOJUTEIIBHOCTh KOMIIbIOTEpA?

2 Tema Ne2 27. Kak npuMeHSI€TCSI METO IUKJIMYECKOW peAYKIUH JJIsI paciapaieIMBaHUs
JMHEHHON peKyppeHTHON (opMyJIbl IEPBOro mopsiaka?

3 Tema Ned4 36. [lepeuncnute OCHOBHBIE CIIOCOOBI BBHIYMCIICHHS KPATHBIX MHTETPAJIOB.
JlaliTe UX CpaBHUTEIILHBIN aHAJINS.

4 Tema Nel 3. Yro takoe tect Linpack? Kakyro matremaTH4ecKkyro 3amady OH pemiaet?
KakoB ero pe3ynprat?

5 Tema Nel 7. KakoBa npou3BOAUTEILHOCTh CAMOI'O MOITHOTO CYIIEPKOMITbIOTEPA B MUpE?

6 MPI 7. Moxert 1u pa3mep Oydepa npuema ObITh MeHbIE Oydepa MOChLIKU?

7 MPI 9. MosxHo nu obpamiarbest K MPI - dyakuusim nocne BeizoBa MPI Finalize?

8 MPI 13. Kak wn30exarp TYNUKOBBIE CHTyallUd NpPU HCIOJNb30BaHUM (PYHKIUI
obmeHa? puBeIUTE IPUMEP TYITUKOBOM CUTYAIUH.

9 MPI 36. Kak MOxHO pUHSATS JIt000€ cooOIIeHne OT JIF00oro npouecca?

10 MP1 38. MoxHo s wmcronb3oBatk ¢yHknuo MPI Recv, ecnm He wu3BecTeH
OTIIPABUTEINb COOOILICHUS WIIN TAT COOOILEHHs?

11 MPI52. Moxer mu gmuHa Oydepa mosydatens OBITh OOJbINEH, YeM JJTMHA
NPUHUMAEMOT0 COOOIIEeHUsI? A MEHbIIEH?

12 OpenMP 2. Eciu B nporpamme €CTh HECKOJIBKO BJIOKEHHBIX IHUKJIOB, U JTUPEKTHUBA
#pragma omp for OTHOCHTCS K BHEIIHEMY ITUKIY, KaK OyJeT BBITIONHSATHCS MapayljielibHast
nporpamma? [IpuBeauTe npuMep U OMUIIUTE padOTy MPOTPaMMBI MPHU 3aITyCKe Ha 2 HUTSX.

[Tpumepsl MHAUBUTYaTIbHBIX 33 IaHUI

1. OnHOoTOUCUHBIC (QYHKITUU TIepeaadn coodmenuit 8 MPI.

Ha kaxxiom niporiecce onpeienTh 3HaueHHE IIEPEMEHHOM temp. 3aTeM C UCIIOJIb30BaHHEM
¢bynknuii Send u Recv oprann3oBarth nepeady 3Ha4SHUS temp OT KaXKI0TO MPOIecca OCTATLHBIM
Y 3aMCHY 3HaueHHs temp HanOoIbIuM. Pe3ynbraT pacrnevyarats.



Brerauciants CKaJIApHOC IMMPOU3BCACHUC BCKTOPOB, KOMIIOHCHTLI KOTOPBIX PABHOMCPHO
pacnpesieneHbl MEXAY AaKTHBUPOBAHHBIMH TIIporieccamu. Pesymbrar pacnedatate Ha «O»-
nporecce.

2. KonnexktuBHbie pyHKIIMN niepeaaun coodienuit B MPI.

Ha 0-m mpomnecce man maccuB u3 3*size uucen, rae sizeé — KOJMYECTBO IPOLIECCOB.
Ucnons3ys ¢ynkuuo MPI Scatter, mepeciate mo 3 umcia B KXl mporiecc (BKIOYast
IJIAaBHBIN) U BBIBECTH B KaXKJOM MPOLIECCE MOJIyUYEHHbIE YUCTIA.

Ha nporecce ¢ Homepom ‘0’ onpenenuts MaccuB U3 8 1enbIX gucer. C momMombio GyHKIui
MPI SCATTER pa3ocnate mo 4 mpormeccam ¢(parmMeHTbl 3TOoro maccuBa. Kaxaplii mporecc
reyaTtaeT IOJIyueHHble JaHHble. IlpousBecTn clokeHHME BCEX JJIEMEHTOB MAacCHUBa,
pacripeniesieHHbIX 10 mpoueccaM, ¢ nomomeio (ynkinuit MPI REDUCE ¢ nonyueHuem
pe3ynbpTaTa Ha mpoiecce ¢ HomMepoM ‘2°. BEIYMCIICHHOE 3HAYCHHE pacieyaTaTh.

3. [IporpamMMupoBaHue anropuTMoB cymmupoBanus B MPI.

3ananue Ne3.1 /laHa mocien0BaTebHOCTh YUCIOBBIX 3HAYEHUH LIEJIOT0 TUMa (Hampumep,
x(1)=1, i1=1,...,n). Heobxommmo Hamucatb MPI-porpammy, peanu3yIonIyr0 BBIYUCICHHUE
YaCTUYHBIX CYMM 3HAUY€HHMH 3aJaHHOM IOCJIEeI0BATENbHOCTH, MPUMEHHUB KAaCKaJHYIO CXEMY
cymmupoBanus. [IporectupoBaTh mporpamMmy sl pa3IHYHbIX N.

3amanue Ne3.2 JlaHa mocienoBaTeIbHOCTh YHUCIOBBIX 3HAUCHUH 1IEJIOTr0 TUMa (Harpumep,
x(1)=1, 1=1,...,n). Heobxonumo Hanucars MPI-niporpamMmmy , peaau3yromiyo BbIYUCIEHUE CYMMBbI
3HAQUYEHUM 3aJJaHHOM IOCJIEeI0BATEIbHOCTH, IPUMEHUB alNTOPUTM caBauBaHus. [IporecTupoBarthb
IporpaMMy JUIsl pa3uyHbIX N.

3aganue Ne3.3 J[ana nocneqoBaTeIbHOCTh YMCIOBBIX 3HAUEHHH 11€JI0ro TUIa (HarpuMmep,
x(1)=1, i=1,...,n). Heobxoaumo Hanucats MPI-tiporpammy , peayiu3yronyto BEIYHCICHUE CYMMBbI
3HAUEHUH  3aJlaHHOW  TOCIEIOBATEIbHOCTH, NPUMEHHUB  MOIU(MUIMPOBAHHYIO  CXEMY
cymmupoBanus. [IporectupoBats nporpamMmy JUist pa3IudHbIX N

4. TTapanienbHOE BRIYMCICHHE ONPEIeICHHBIX HHTEerpasioB B MPI.

Hanucate MPI-iporpammy mpuOIMKEHHOTO BBIYUCICHHS OINPEEJIEHHOI0 MHTEerpaia ¢
tounocteto  €=10", mcnomp3ys 0600meHHYI0 (QopMyiny (JIEBBIX, CPEIHMX, IIPaBbIX
IpSAMOYTOJIbHUKOB, Tpamneiuii, Cumicona, popmyny Heiotona «3/8»). s KOHTPOJISE TOUHOCTH
UCIIONIB30BaTh pe3ynbrar pacueta Ha MathCad. Onenuth yckopenue u 3¢h(HEKTUBHOCTH
HapajuIeIbHON POrPaMMBI.

5. ITapanienbHOE BBIYMCICHHUE KPaTHBIX HHTErpanoB B MPI.

Hanmcares MPI-mporpaMmy BBIYMCIEHHS JIBOMHOTO MHTErpaja ¢ TOYHOCTHIO €=107 |
ucnonb3yss meron (Monte-Kapio, moBTopHOro wHHTerpupoBaHusi, sdeek). s KOHTpouis
TOYHOCTH UCIOJIb30BATh pe3ybTar pacyera Ha MathCad. Ouenuts yckopenue u 3ppeKTuBHOCTb
NapajuIeIbHON POTPaMMBL.

6. IlapannensHoe BBIYMCICHHE KPAaTHBIX HHTETPAJIOB U yMHOKeHHe MaTpull B OpenMP.

Hanmcats OpenMP-TiporpaMMy BBIYHCIICHHS TPHOIIKEHHOTO 3HAUECHHMs MHTErpana |[
f(x,y)dydx ¢ momomipto MeToda (siueek, MOBTOpHOro HHTerpupoBaHus, Monrte-Kapmo). C
nomotelo OpenMP-QyHKIUH, 3aMepsIONIMX BpeMs BBIMOJHEHHS MPOTPAMMBI, HCCIIEOBAThH
YCKOpEHHE MOJIyYeHHBIX TapalIeNIbHBIX Mporpamm Ha y3ie kinacrtepa TI'Y Cyberia Ha AByX, Tpex
U yeThIpex sapax.lcceinenoBars BO3SMOKHOCTD YCKOPEHUS TAPAIISITFHOTO TPOIIecca BBIYUCIICHUS
WHTETpaJla ¢ WUCIOJb30BaHUEM Kitouel static, dynamic, guided aumpextuBbl for. Pesymbrar
BBIYHMCIICHHH cpaBHUTH ¢ MathCad

HccnenoBath BpeMsi cyera, yckopeHue U sdextuBHOCTs OpenMP-nporpamm
YMHOKEHHUSI MATPHIL JJIs BApUAHTOB HUKIOB i-K-j m k-i-j. C momomesio kimroueit dynamic st
TUpekTuBBl for HAWTH pacnpeneneHHe HUTEpaluid MO0 HUTAIM C MHHUMAIbHBIM BpPEMEHEM



BBITIOJIHEHMSI. OLIEHKY BpEMEHH PaObO0ThI MPOrpaMMbl TPOBOIUTH MUHHUMYM TI0 TPEM €€ 3aITyCKaM.
O06ocHoBaTh MOJy4YeHHBbIE pe3ynbTaThl. MccnemoBath yckopeHue W 3¢ (HEKTUBHOCTh
napajuieIbHOM TporpaMmbl Tipu n=2048 (YUCIO CTPOK W CTOJNOIOB MaTpuir). Pe3ymbTaTs
YMHOXEHUS MaTPUI] CPAaBHUTH C TMOCIIEI0BATEIBHON MPOTrpaMMON.

Kaxp1it otuer (06beM HECKOIBKO CTPAHUIL >1) 110 MHAUBUAYATbHBIM 33JaHUAM JJOJDKEH
COZIEPIKaTh CIICAYIOIINE TyHKTHI:

1. TlocraHoBKy 3a1aun/3aaHue

2. Kparkoe n3/105)KeHNE TTOAX0/1a IS €€ PEIICHUS

3. IIporpammy Ha si3bike C/C++ ¢ KOMMEHTapUsIMHU

4. Pe3ynbTaThl TECTHPOBAHUS MPOTPAMMBI, JEMOHCTPHPYIOIINE NMPAaBUIBHOE M TOJTHOE

BBITOJIHEHHUE 33 JaHUS
5. KpaTkue BBIBOJIBI — TOITBEPKACHUE IPHOOPETCHHBIX KOMITETCHIIUN

OtBeTsl 110 Ouneram nmo3BouisAroT nposeputs MOIIK-1.1. Pe3ynbraTel 3aiuThl OTYETOB MO
UHAUBUAYAIbHBIM 3afanusiM nposepsitor MOIIK-1.2, MOIIK-1.3 u UIIK-1.3.

Kputepuu onieHuBanus:

Pesynbprarel  auddepeHnnanbHOrO 3a4eTa  OMPENCNIAIOTCS  OIEHKAMH — «OTIIUYHOY,
«XOPOIII0Y, «YAOBIECTBOPUTEIHHOY, «HEYJOBIECTBOPUTEIHHOY.

OrneHka «OTIMYHO» BBICTABIISICTCS, €CIIU JIaHBI MPaBUIIbHBIC OTBETHI HAa Ooiyiee deM 10
BONPOCOB Omiiera W OOJIBIIMHCTBO OTYETOB 3AIMIICHO HAa OIEHKY OTJIMYHO, T.€. BCE
WHIUBUTyaJIbHBIC 3a/IaHUsI PEIIEHBI 0€3 ONTHOOK.

OreHKa «XOpOII0» BBICTABIISECTCS, €CIIM MPABUIIbHBIE OTBETHI JaHbl Ha Oosiee 4eM 8§, HO
Menee uiu 10 BompocoB OwiieTa W/Win OOJIBIIMHCTBO OTYETOB 3AIIMIINECHO HA OIEHKY XOPOIIIO.
Bce nnauBuayanpHbIe 3aaHus PEIICHBI €3 OIMOOK.

O1eHKa «yJOBIETBOPHUTEIBHO» BBICTABIISIETCS, €CITU TPABUIIBHBIC OTBETHI IaHBI Ha OoJiee
yeMm 6, HO MEHEee WM 8 BOIPOCOB OMIIeTa W/WIW OONBIIMHCTBO OTYETOB 3AIIUIICHO HA OLICHKY
YIIOBJIETBOPUTEIHHO. Bce MHAMBHyanbHBIEC 3aJaHHS PELICHBI 0e3 OMHOOK.

OneHka «HEYIOBICTBOPUTEILHO» BBICTABIISCTCS, €CIU TPAaBUIBHBIE OTBETHI JaHBI Ha
MeHee 4eM Ha 6 BOIIPOCOB OMJIETa W/IITH MPEICTABICHBI OTYETHI C IPAaBUIIBHBIMH PEIICHUSMU HE
0 BCEM T€MaM MHJIWBHyalbHBIX 3aJaHH.

4. OueHoYHbIe MATEePHAJIBI /Il IPOBEPKHU OCTATOYHBIX 3HAHUI (C()OPMHPOBAHHOCTH
kommnerenuuii) (OIK-1, IK-1)

Tect
1. B kakux eJMHHIIAX U3MEPSIETCS MPOU3BOIUTEIBHOCTD cynepkomMmbiorepa? (MOITK-1.1)
A) B I'Caiit/c
b)B I'n
B) B ¢oncax
I') Bt

2. Yro sBAsCTCS BTOPBHIM 3TAOM pa3paboTKu mapauieapHoi nporpammer? (MOITK-1.1)
A) NEeKOMITO3HIIHS
b) npoextupoBaHrne KOMMYHUKaIUH
B) ykpynHeHue
I') niiannpoBaHue BHIYUCICHUM

3. Kakas ¢pynkius nepenauu coodmenuit MPI otHocutes k komektuBabiM? (MOTTK-1.2.)
A) MPI_Send
b) MPI_Reduce



B) MPI_Recieve
') MPI_Wtime

4. Kakas nupextuBa OpenMP ucrnonb3yercs aist pacnapauienusanus ukiaa? (MOTIK-1.3)
a) #pragma omp parallel
0) #pragma omp barrier
B) #pragma omp sections
r) #pragma omp for

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