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[Tpoduns «Teopemuueckas ¢huzuxar»
®dopma NoAroToBKH (0O4Has)

Kypc 2 cemectp 4
nekiuu 18 wyac.

MmpaKkTHdeckue 3asaTus 18  wac.

J1a0b0opaTopHbIC PA0OTHI HE IPEYCMOTPEHBI.

¢ ucrnionb3oBanrneM MAO jnek. 6 /up. 6 wdac.

BCEr0 YacOB KOHTAKTHOW paboTel 36 dac.

B TOM 4HCIIe ¢ ucnonb3oBanueM MAO 12 wyac., B 2IeKTpOHHOH dopMme yac.
caMocCTosITeNIbHas pabota 72 wac.

B TOM YHCIIE Ha MOATOTOBKY K 9k3ameHy 18 wac.

KypcoBasi paboTa / KypcOBOM MPOEKT cemMecTp
3ayer ceMecTp
9K3aMEH 4 CEMECTp

PabGouass mporpamma cocTaBlieHa B COOTBETCTBUM C TpeOoBaHUSAMH  (henepaabHOro
roCy/IapCTBEHHOIO0  00pa3oBaTeNbHOIO  CTaHAapTa BhIciero oOpa3oBaHus  (YpOBEHb
MOJATOTOBKMA KaJpPOB BHICIIEH KBaIU(UKAIMK), YTBEPKACHHOTO MpPUKa3oM MUHHUCTEPCTBA
obpazoBanus 1 Hayku P® ot 30.07.2014 Ne 867

PaGouas mporpamma o0CykeHa Ha 3aceJaHuH Kadeapbl TEOPETUIECKON U sSAepHOM PU3UKH
I[ITEH AB®Y, mpotokon Ne 19 ot «08» centsadps_ 2018 T.

3aBeayromuii (ast) kadeapon TeopeTnueckon u saaepHou Gpuszuku [upmosckmii C.0.
CocraButens (yn): a-p ¢us.-mar. Hayk, mnpodeccop Kadeapbl KOMIBIOTEPHBIX CHCTEM
Hedenes K.B.



O0opoTHasi CTOPOHA THTYJIBHOTO JINCTA

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUM KadeaApbl TeopeTHYecKoii 1 siepHoil Gu3NKu
IIportokon ot «07» ntons 2019 r. Ne 16
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AHHOTauMs padoyeil MPOorpaMMbl TUCHUIIIHMHBI
«IMapa/iesbHOEe IPOrpaMMHUPOBAHHE»

Huciunnna «[lapamnensHoe nporpaMMUpOBaHUE» TpEJHA3HAUCHA IS
aCIUpPaHTOB, OOydYalIIMXCd MO0 00pa3oBaTENbHON MporpaMMe HalpaBJICHUS
noaroroBku 03.06.01 — «®Pusuka U actpoHOMUs», Tpoduiab «Teoperuueckas
busuka», Qopma TMOATOTOBKM OYHAsT W BXOJUT B BApUATUBHYIO 4YacTh,
oOs3aTeNbHBIC TUCITUTUINHBI yueOHoro Tiana b1.B.O/I.

Tpynoemkocts — 3 3.e. (108 wacoB). JlucuurmimHa BkJtodaer B ceds 18
yacoB JIeKIMH, 18 dacoB mpakTHUeCKUX 3aHATUA U 72 yaca CaMOCTOSITEIbHOU
paboThl, U3 KOTOPHIX 18 yacoB OTBOAUTCS Ha Hk3aMeH. OO0ydeHue OCYIIECTBISETCS
B 4 cemecTpe. PopmMa MPOMEKYTOUHON aTTECTAIIMU: IK3aMeH (4 cemectp).

PabGouast mporpamma cocTaBjlieHa B COOTBETCTBUM C TpeOOBaHUIMHU
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa  BBICIIETO
oOpazoBanusi (YpOBEHb TOJTOTOBKM  KAJApPOB  BBICHICH  KBaTu(UKAILIWN),
YTBEPXKACHHOTO TMPHKAa30M MHUHHUCTEpCTBa o0Opa3oBaHuMs u Hayku PO or
30.07.2014 r. Ne 867 u y4yeOHBIM IUIAHOM MOATOTOBKH ACIHPAHTOB IO MPOPHIIIO
«Teopetnueckas pu3NKa».

Heap w3y4eHWs OUCHUIUIMHBI: TOJYYCHHE  METOJOJOTHYECKUX U
KOHIIENTYaIbHBIX ~ TEOPETUYECKUX CBEACHMHA 00 OCHOBaxX MapajuieNbHON
QITOPUTMU3AIINHU, BEICOKOTIPOU3BOIUTENBHBIX, MAPAJUICIIbHBIX U PaclpeIeIeHHBIX
BBIYHCIICHUM, a TaKKe MOATOTOBKAa KaapOB BBICIICH KBadu(UKAIIMH, WMEIOIINX
MPAKTUYECKUNM OMNBIT TPOTrPAMMHUPOBAHMS JJIS pEIIEHUs 3aJad B paMKax
MPOBOJUMBIX HMH  HUCCICAOBAHHWM, TMOJIYYECHUU OMbITa B TNPUMEHEHUU
COBPEMEHHBIX METOJIOB IMapauIebHOTO MPOrPAaMMHUPOBAHUS B BBIOpAHHOMN
00JIaCTH MCCIIEIOBAaHUH, a TaKXKe B TPO(PECCHOHANIEHOM NEeITEILHOCTH.

3axayu:

-M3yuyeHHWE METOJOB TMapaUIeIbHOW aIrOPUTMHU3ALMN U COBPEMEHHBIX
napajurM MporpaMMHUPOBAHMUS;

—OCBOEHHUE TEXHOJOTHH MapajuIeTbHOTO MPOrpaMMHUPOBAHUSA B CHCTEMaxX C
pacrpenenéHHoN NaMsIThIO;

—OCBOEHHUE TEXHOJOTUU BHICOKOTIPONU3BOAUTEIHHBIX BRIYUCICHUH;

~TIOyYeHUE TMPAKTUYECKOTO OIbITa B PEIICHHH HCCIIEOBATEIbCKUX 3a/ad
METOJaMH  BBICOKOTIPOM3BOJUTEIBHBIX BBIYHCICHUNW M CYNEPKOMIBIOTEPHOTO
MOICIUPOBAHUSI.

s YCTEITHOTO U3YYCHUS JUCITUTUTIHBI «ITapannensHoe
IPOTrPAMMHUPOBAHKEY Y 00YHAIONTUXCS JOIHKHBI ObITH CHOPMHUPOBAHBI CIIETYIONTHE
MpeIBapUTETHLHBIC KOMIIECTEHITUH:

— CHOCOOHOCTh K 0O0O0OIICHHIO, aHaIW3y, BOCHPHUSATHIO HWHPOPMAIINH,
TIOCTAaHOBKE 1EJIM U BBIOOPY myTeit ee noctmxenus (OK-1);

— CIMOCOOHOCTh M TOTOBHOCTBHIO aHAM3UPOBATh HAYYHO-TEXHHUYECKYIO
uHPOpPMAIIMIO, W3Yy4aTh OTEYECTBEHHBIM M 3apyOCKHBIM OIBIT MO TeMaTHKE
uccnenoanus (I1K-6);



— CMOCOOHOCTHh CBOOOJHO BIAAETh pa3zenaMu (U3UKH, HEOOXOIUMBIMH IS
pellleHUsT HAYyYHO-UHHOBAIIMOHHBIX 3a/lady, U IPUMEHATH PE3yJIbTAaThl HAYYHBIX
UCCIICIOBAaHMI B MHHOBAIIMOHHOM nestenpHocTH ([TK-2).

B PE3YIbTATC HU3YUYCHHA JUCHUIIINHBI

y acmupaHTtoB GOPMHUPYIOTCA

CICAYIOIINC 06Hl€Hp0(I)€CCI/IOHaJIBHI>Ie )41 HpO(i)@CCI/IOHaJIBHBIG KOMIICTCHIIHH

Kox u ¢popmysimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

COBpPCMCHHBIX MCTOJ0B

KOMIIETEHIHH
3 OCHOBHBIC METO/IbI MATEMATHIECKOTO OMUCAHHS
Haet (bU3UYECKUX ToJIeH
MGEI;;\'M Branene BBIICISATh MATEMaTHIECKUE METObI, HEOOXOIUMbIC
MATEMATHIECKORO Vateer JUTSL OTIUCAHUST (PU3UICCKHUX MPOIIECCOB, MPOTEKAOIIIX
ONHCAHUA  (DH3MHECKIX KaK Ha YPOBHE 3JICMEHTapHbBIX YaCTHII, TaK U Ha
Honeit aTOMHOM YPOBHE M B KOHJICHCHPOBAHHBIX CpeIax
METOJaMH MaTeMaTHYECKOr0 OMHUCAHUs (PUIHUECKUX
Bianeer .
noseit
[1K-2 Bnagenue | 3naer OCHOBHBIE€ METO/IbI KOMIIBIOTEPHOT'O MOJAEIUPOBAHUS
OCHOBHBIMH MCTOAaMH KPUTHYECKH OLIEHUBATH 00J1aCTh IPUMEHUMOCTH
KOMITHFOTEPHOTO Ywmeer BBHIOPAHHBIX MATEMATHYECKUX METO/IOB
MOJICIUPOBaHHS
pPa3IMYHBIX COCTOSHUUN
BeIleCTBA 1| Buageer | CCHOBHBIMH METOAMHU KOMIILIOTEPHOTO
U3HUECKUX ABJICHNIT B MOJICIIMPOBaHHST (PU3UICCKHUX MTPOLIECCOB
HUX
OCHOBHBIC METO/Ibl MATEMaTHIECKOTO OMUCAHUS TOJIEHt
U TPOIECCOB, MPOTEKANOIINX B KOHICHCHPOBAHHBIX
3Haer cpenax;
OCHOBHBIE  METOJBI  WCCIICMOBAaHHS  TONCH |
TK-3 Branenue (U3MYECKUX CBOWCTB KOH/IEHCHPOBAHHBIX CPE/I
IZ?;E:;;’E;EHHMGTOMMH OIPE/ICNIATh PAMKH IPHMEHUMOCTH MaTeMaTHYECKOTO
(UBIECKUX CBOTCT 1 METO/Ia OMMCAHUS MTPOIIECCOB, MPOTEKAIOIHNX B
S — KOH/ICHCHPOBAHHBIX CPEIaX UL PElICHH
XAPaKTEpHCTHK YmMmeer KOHKPETHOM 3a/1a4u;
KOHICHCHPOBARHBIX BBIOMPATH U IPUMEHSTH METO/IbI HCCIICIOBAHHS
(YHKIIMOHATBHBIX XapaKTEPUCTHK
pen KOH/ICHCUPOBAHHBIX CPeJl
OCHOBHBIMH METOJIaMHU HCCIICIOBaHUS (PU3NUSCKUX
Bianeer CBOMCTB U (PYyHKIIMOHAJIBHBIX XapaKTEPUCTUK
KOH/ICHCUPOBAHHBIX CPeJl
OIIK-1 COBPEMEHHBIE CTIOCOOBI UCTIOIB30BAHMS
CriocoBGHOCTE 3naer UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
CAMOCTOSTEILHO o0acT TeopeTudecKon (HPU3NKN
OCYIECTBIATh HAYIHO- OCHOBHBIE METO/IbI KOMIBIOTEPHOT'O MOICIUPOBAHHS
HCCIIEI0BATEIbCKYIO Vieer paIOHAIBEHO OPraHM30BBIBATH HAYYHYIO pabOTy B
NEeSATEIbHOCTh B BbIOpaHHOW 00J1aCTH TeOpeTUUYeCKON (PHU3UKU
COOTBeTCTByIOmeﬁv HaBLIKAMM OCYIIECTBIEHHS HAyYHO-
npoeccHOHaNbHOH UCCIIE0OBATENBCKOM AEATENHLHOCTH B 001aCTH (PU3UKH
obmactu C| Brameer | ¥ aCTpPOHOMHH C HCIIOJb30BAHMEM COBPEMEHHBIX
UCIIOJIb30BaHUEM

METOA0B UCCIICOOBAaHHUA U I/IH(I)OpMaI_II/IOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI




HCCIIEI0BaHUS u
MH(pOPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH

Jiis popMUpOBaHUS BBIIICYKA3aHHBIX KOMIIETEHIIUN B paMKax JAUCHUTUIIHHBI
«[lapannenbHoe MPOrpaMMHUPOBAHHE» TMPUMEHSIOTCA  CICAYIOIIUE  METOJbI
aKTUBHOTO / WHTEPAaKTHUBHOTO OO0yuyeHHs: pa3paboTka koma mporpamm OBM,
COZIepKAaIIEro MapauieIbHbIe HHCTPYKIIHUH.

I. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTHU KYPCA

(_18 w4ac., B TOM uncje 6 dac. ¢ HCIOJIb30BAHHEM METO0B AKTHBHOI'0
00y4eHus)

Cooeporcanue meopemuueckou wacmu Kypca pazousaemcsi Ha paszoenvl,
memul.

Pa3znea 1. Cpena paspadorku (4 yac.)

Tema 1. BBoaHoe 3aHfiTHe: KpaTKue CBeleHUsI 00 ONepaLMOHHON
cucteme unix. Pazpadorka nporpamm 3BmM. Kommuasimus. Penakropsi (2 yac.)

Hnmepaxmuena  ¢opma: paspaoomka kooa  npoczpamm  IBM,
cooeprcaniezo napasiienvHvle UHCIMPYKUUU

Uctopus UNIX mnomodubix cuctem. Sapo GNU Linux. BecrnnarthHas
omneparnonHas cucrema Ubuntu. Tlonstue tepmunana, pabora B HeM. OCHOBHbBIC
KOMaHIpl B TepMmuHayie, bash wunrepmperarop. Hamwcanue ckpunros. IIpaBa
noctynma B GNU Linux. Cewmeiicteo kommuistopo B GNU  Linux.
KommunupoBanue ucxoansix ¢aino. Coopka ucnonHsiemoro ¢aina. PegakTtopbl
vi, vim. Cpenst pazpadotku Net Beans, Eclipse, Sublime Text.

Tema 2. Texnonorusa mpi. ®yuxkuuu mpi. Tunel ganabix. Ucnonnenune
koxa. Ilpuem/mepenaua cooOLIeHHH MeXAY OTAEJIbLHBIMH IPOLECCAMHU.
B3aumoneidcTByOIMe BBIYMCJIAUTEIbHbIE MPOUECCHI B TEXHOJOIMM mpi
(2 vac.)

Humepaxmuena  ¢opma: paspabomka kooa  npozpamm  IBM,
coodeporcauiezo napanienbHble UHCMPYKUUU

Peanuzanusa  MeX  IPOLUECCOPHOTO  B3aUMOJCWUCTBUS €  NOMOUIBIO
BBICOKOTpou3BoauTebHOM Oubdmmorexku MPI. Apxurektypa MPI. [lonsitue panka,
KOMMYyHUKaTtopa, cooOmenuss B MPIl. Tunbl gaHHBIX, KOTOpPBIE MOXKHO
WCITIOJIB30BaTh TPU TEPEChUIKE CcOooOIeHui. biokupyromuye U HEOIOKUPYIOIIHIE
byHKIIMK niepeaadn cooOIeHni. 3amyck NpuiIoKeHus ¢ moauepxkoit MPI.

Pa3znen 2. Cunxponusanusi npoueccoB (6 yac.)

Tema 1. Padora ¢ rpynnamm mnpoueccoB. TexHoJ0ruu mapaiesibHOro
nporpamMmupoBaHus (2 yac.)

Humepaxkmuena  gopma:  pazpabomka kooa  npozpamm  IBM,
cooeprrcauiezo napaiienvbHvle UHCMPYKUUU



CuHXpOHU3AIMS TPOIECCOB C MOMOMIBIO cpeacTB LiNuX C oOmieit maMsTbio.
CunxpoHuzaius mpoleccoB mocpeactsom Oubmuoreku MPI. Pacnpenenenue
IPOIIECCOB IO pPa3HbIM KOMMYHHKATOpaM, TOIMOJOTHS MEKIIPOIIECCOPHOTO
COEIMHEHMUS.

Tema 2. TexHoJiorum nNocTpoeHusi cynepkomMnbioTepon (1 yac.)

Krnacrepsl ¢ oOmeit mamsarbio. Kiactep ¢ pacnpeneneHHbIMU pecypcaMu.
[TonsTua VYmopapnsommi Y3e€l, BBIUUCIUTEIbHAS HOMA, CUCTEMA XPaHCHUS
JIAHHBIX,  CEpBHUCHAs, CHUCTEMHAass W  BBICOKONPOU3BOAUTEIbHAS  CETh.
Comnporeccopsl Nvidia u Xeon Phi.

Tema 3. Knacrepubie Texnosorum. (1 gac.)

TexHOoJIOruu MOCTPOEHUS KIIACTEPHBIX cUcTeM. OxJaxJAeHue, UCTOYHUKHU
Oecriepe0OMHOrO0 MHUTAaHMS, TOMNOJIOTHS CETEe, THUIIbI CeTel, ayOaupoBaHHe
KPUTHYECKU BAXKHBIX CUCTEM.

Tema 4. Knaccudpukanus napajiebHbIX Bbluucauredei (1 yac.)

YpoBHH mapasuienu3Ma: napauieliu3M YPOBHS MHCTPYKIIMHM, JAHHBIX, 3a/1ad4,
TPaH3aKLHM.

Tema 5. Moaenu nporpaMmMupoBanus. KOMMYHUKAIIMH «TOYKA-TOYKA)
(1 vac.)

PasHomnpaBHbie paboune, slave + master nmpoueccel. OpenMP, Posix Threads,
MPI, CUDA Nvidia.

Pa3znen 3. Mexnpoueccopnoe B3aumoaeiictsue cpeacreamu MPI (4 vac.)

Tema 1. He0siokupyomue onepauuu nepeaaqu coodmenuii (1 gac.)

Humepaxkmuena  ¢opma: paspabomka kooa  npozpamm  IBM,
cooeparrcaniezo napasiienvHvle UHCIMPYKUUU

Heonokupyromuii  Send wu  Receive. Tlepemennas request ¢ Tumom
MPI_Request. Oxxuganue  OKOHYAHMSI  TpaH3akuuu  (OJOKHWpylomas U
HEOJIOKHUPYIOIIas).

Tema 2. I'pynmbl, KOHTEKCTbl, KOMMYHHMKATOPbI M TOIOJOIHM.
HNuteprommyHukaTopsi (1 yac.)

Humepaxmuena  ¢opma: paspabomka kooa  npozpamm  IBM,
cooeprrcaniezo napaiienvHvle UHCIMPYKYUU

[TocTtpoenune HOBbIX Tpynn kKommyHukaropoB uz MPI_COMM_WORLD,
aBTOMATHUYECKOE paCIpeesIeHHe MPOIECCOB MO KOMMYHHKATOpaM C MOMOIbIO
3HAHMS TOIMOJIOTHUH CYNIEPKOMITBIOTEPHOTO pecypca.

Tema 3. Ciioxuble THTIBI JaHHBIX B MPI (1 1ac.)
[Tepenaya cnoxubix TUnoB ¢ nomouisio MPI_BYTE. Peructpauust HOBOro
M0JIb30BATEIbCKOTO TUTIA TAHHBIX U paboTa C HUM.

Tema 4. OgHocTOpOHHME KOMMYHUKaNUM. /[MHAMHYeCKOe YNPaBJICHHE
npoueccamu (1 yac.)



MexaHu3m yaaleHHoro mgoctyma kK mamatd. Co3fgaHue OKHa B IaMSTH,
noctymnHoro BceM nporeccam MPI. Onepanuu Put(), Get() u Accumulate().

Paznen 4. [lapanienbHuble BbluncjeHus (4 yac.)

Tema 1. MaremaTrudyeckue mnpodJeMbl Napa/ieJbHbIX BbIYHCJICHUH.
Omuodxu oxkpyriienus. Undpopmanuonnas crpykrypa aaropurmos (1 gac.)

Humepaxkmuena  gopma:  pazpabomka kooa  npozpamm  IBM,
coodepircauiezo napannenbHvie UHCIPYKUUU

CBoiicTBa KOMMYTaTUBHOCTH, aCCOLIMATUBHOCTH W JAMCTPUOYTHBHOCTH ISt
gyucel C IUIaBalomle 3amiaTol M (UKCUPOBAHHOM 3amsiTOW, B KOHTEKCTE
napajuieIbHOrO mporpammupoBanus. ['pad anroputma. MHpopmanmonHsle sapa
aJITOPUTMOB.

Tema 2. Ananu3 3¢¢eKTUBHOCTH NapajliebHBIX AJTOPUTMOB.
Boinesienue ungopmManuoHHbIX 3aBucumocteii (1 gac.)

Humepaxmuena  ¢opma: paspaoomka kooa  npoczpamm  IBM,
cooepircauiezo napanienbHble UHCMPYKUUU

W3mepenuss  ObICTpONEHCTBUSL  pealu3aldd  KOHKPETHOTO  allfOpUTMA.
KoppekTHoe cpaBHEHHE C OJHOIIOTOKOBOM peain3anueil. Beiienenue y3kux Mecr,
UH(OPMAITMOHHBIX 3aBUCUMOCTEH.

Tema 3. MacmitabupoBanue M pacnpejaejieHue 3a4a4 M0 MPoUeccopam.
AHanu3 3¢ PeKTUBHOCTH NAapaJlieJbHbIX BbIuucaenuni (1 yac.)

Humepaxmuena  ¢opma: paspabomka kooa  npozpamm  IBM,
cooeporrcaniezo napaiienvbHvle UHCMPYKUUU

AHanu3 u3MeHeHUsi OBbICTPOJAEHCTBHS TMpU J100aBICHUM €€ OJIHOTO
BBIYHMCIIUTENBHOTO Yy31a. JInHeliHas MacmtadbupyeMocTb. DG ()EKThl HACHIIIEHUS B
OBICTPOJICHCTBUM KOHKPETHBIX aJITOPUTMOB.

Tema 4. OnTumu3anusi nporpaMMm. AHaJIu3 3aBuUcHMOCTeld. Tumnbl
3aBucuMocTeii. Cucremublie npoodJiemsl (1 yac.)

Hnmepaxmuena  ¢opma: paspabomka kooa  npozpamm  IBM,
coodeporcauiezo napanienbHble UHCMPYKUUU

[Touck y3kux MecT. AHaIW3 B3aUMOACHCTBHS MPOLIECCOB, IMOJCYET
OJIOKUPOBOK. AHAIN3 TaHHBIX, TPEOYEMBIX MPU 0OMEHE MEXTY MPOIECCAMHU.

1. CTPYKTYPA U COJJEP’KAHUE MPAKTUYECKOM YACTHU KYPCA

(_18 w4gac., B TOM uncjie 6 Yac. ¢ HCNOJb30BAaHMEM METOI0B AKTHBHOTO
00y4eHus)

Ipakruueckue 3ansitus (_18 / 6 uac.)

3anusitue 1. AJTOPUTM peEIIEHUS CUCTEM JHHEHHBIX areOpandecKux
YPaBHEHMM C KBaJpPaTHOW HEBBIPOKICHHOW Marpuuen wMerogom [aycca ¢
ucnonp3oBanueM s3bika Cu++ m Qynkumii MPI. Pa3paboTtka u peanuzamus Ha



A3bIKE€  MApajuIeJbHOTO  MPOrpaMMHUPOBAHUS  alNroOpuT™Ma  JUIsl  OLIEHKH
IIPOU3BOAMUTENIBHOCTH ofHonpoueccopHoro IIK u MHOrosimepHoil apXuTeKTyphl,
COCTOSIIIIEH U3 HECKOJIBKUX y3II0B (3 4ac.)

3anuaTne 2. OneHka NpOU3BOJUTEIBHOCTH CHCTEMBI IMAPAJUIEIBHOIO CUETa
OpU YCIOBHUH, 4YTO YMCJIO 3alyLIEHHBIX IPOLECCOB OOJIBLIIE YEM YHUCIO
BBIUMCIIUTENBHBIX sifep. Pa3paboTka anropurma u peanusaunus ero B Buae C++
KOJa Ui IIOJICYETa CPENM YHUCEN 3aJaHHOW 3HAYHOCTH, YHUCEN C MaKCHMAJIBHOMN
yCTOHYMBOCTHIO (3 Wac.)

3ansaTue 3. Pa3paborka mapamiensHoil nporpaMmmel OBM nanst moucka k-toi
MOPSIKOBOM  CTaTUCTUKM B MacCHBEe 3a JIMHEHHOe Bpems. Paspabortka
napajuienbHol nporpaMmbl OBM U1l COpTHPOBKHA MacCUBa BEIIECTBEHHBIX YHCEI
C MIOBTOPEHUSMH JIeMEHTOB (3 4ac.)

3ansrTue 4. Pazpabotrka nmporpammel 9BM yMHOXKEHHSI MaTpUl] B TOMOJIOTUN
«JIBYMEpHas PELIETKa» C UCIIOJIb30BAHUEM THUIIOB JAHHBIX JJIs CTOJNIOLA U MUHOpa
Matpuipl. Co31aHe KOMMYHHKAaTOPOB, B KOTOPBIE BXOJSAT IIPOLIECCHI C YETHBIMU U
HEYETHBIMM PAaHTaMH, COOTBETCTBEHHO, M CO3/1aThb MHTEPKOMMYHHMKATOP MEXIY
Humu. [IponeMoHcTpupoBaTh MX PadOTy Ha KakoM-JIMOO MIPOCTOM MpHUMEpe
(3 wac.)

3anaTue S. Pa3zpaboTka anaroputMa pelIEHUS CHCTEM JIMHEHHBIX
anreOpanvyecKux ypaBHEHHMH C KBaJpaTHON HEBBIPOXKJIEHHOW MaTpULEH METOI0M
['aycca ¢ ucnonbp3oBanueMm si3bika Cut+ u ¢ynkumii MPI ¢ ucnonb3zoBanueM
OJIHOCTOPOHHUX KOMMYHHKalui. Pa3paboTka mapaiensHoil nporpammel OBM
pacueTa IIomaau kpyra MetogoM Monte-Kapio (3 gac.)

3anusaTue 6. Pabota co ckpumamu, bat ¢aiinamMmu U 3agaHUSIMH B OuYepeIu.
DKCnepyuMEHTaIbHAs OLIEHKA MPOrPAMMHOTO M alapaTHOIO YCKOPEHHSI CUCTEMbI
Y BBIYUCJIEHUE JOJIA MAapauIeNIbHBIX WMHCTPYKUMH Wi nporpammel OBM s
pemernst CJIAY. Ontumuzanus anropurMa (3 4ac.)

1. YYEBHO-METOAUYECKOE OBECIHHIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIIUXCA

VY4ebHo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSATEIILHOMN paboTHhI
oOyuatomuxcs 1o  jguctmiuimae  «[lapaiensHoe  mpPOrpaMMHPOBAHHE)
IPEICTABJICHO B MPUJIOKCHUH 11 BKIIIOYAeT B ceOs:

IUTaH-Tpa(UK BBIMOJIHEHHUS CAaMOCTOSITEIbHOM paOOTHI M0 AUCIUIIINHE, B TOM
YHCIIC IPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJHEHHE 110 KaXKIOMY 3aJIaHUIO;

XapaKTEPUCTHKA 3aJaHUN JIJII CaMOCTOSITCNIbHOW pPabOThl O0YYarOIIUXCs
U MCTOJMYECKHE PEKOMCH/IAIIMH 110 UX BBIITOJHCHUIO;

TpeOOBaHUS K  TPEACTaBICHUIO W O(QOPMIICHHIO  pE3yJIbTaTOB
CaMOCTOSATEILHON pabOTHI;

KPUTEPUH OIICHKH BBITIOJIHEHUSI CAMOCTOSITSIILHOU PaOOTHI.



IvV. KOHTPOJIb JOCTUKXEHHUA LHEJIN KYPCA

Ne | Koutponupyemsbie | Kombl, HauMeHOBaHHUE U ATAIbl OneHouyHbIE CPENCTBA
n/n | paszensl / TEMBbI (dbopMUpOBaHUS KOMIETEHIIUI TEKYIMH | IPOMEXKYTOUHAs
AUCTIAIUINHBI KOHTPOJIb aTTecTanusg
I1IK-1 3Haer vVO-1 Bompocs! k
1 Paszpnen 1. Cpena Vvoor YO-1 sK3ameny 1-5
pa3paboTku
Bianeer YO-1
Pazzen 2. [1K-2 3HaeT YO-1 Bormpocsr k
2 | CunaxpoHuzanus YMmeer YO-1 dK3aMeHy 6-12
IIPOLIECCOB Bnaneer vVO-1
Pasnen 3. I1K-3 3HaeT VO-1 Bomnpocs! k
3 MemnpouveccopHoe Vmeer VO-1 sKk3ameny 13-19
B3anMO/IeiicBUE Brancer YO-1
cpeacteamu MPI
Pasnen 4. OIlK-1 3Haer vVO-1 Bormpocsr k
4 | IapamienbHbIe YMmeer vVO-1 sKk3ameny 20-22
BBIYHMCIICHU Bnaneer VO-1

CDOHI[ OLICHOYHBIX CPCACTB 11O AUCHUIIIIMHE IMPCACTABJICH B IIPHUIIOKCHUN 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas auTEparypa

1. Ouronn VYunesmc, I[lapamnensHoe mnporpammupoBanne Ha C++ B
nevictBun. IlpakTka pa3paOOTKM MHOTOMOTOYHBIX mporpamm, I[lep. ¢ aHru.
Cmunkun A A., "JIMK Ilpecc"N3natenscTtBo, 2012 1., 672 cT1p.

http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data
lan/data lan+%281496%29.xml&theme=FEFU

2. [1. B. Kotaspos, B. I1. Kyrenos, M. A. Ocunos, I'pad-cxemHoe notokoBoe
MapajiIeIbHOE MPOrPaMMHUPOBAHKUE M €r0 peau3alus Ha KJIACTEPHBIX CHUCTEMax,
M3Bectusi PAH. Teopuss u cucremsl ynpaiaenus N 1 (2005), 95 cip.
http://lib.dvfu.ru:8080/lib/item?id=chamo:467583&theme=FEFU

3. B.JI.Kopnees. [TapamiensHOE MIPOrPaAMMHUPOBAHUE
MVYJIbTUKOMIIBKOTEPOB. — HoBocubupck, UBM u MI" CO PAH, 2006r., 215
cTp.. 2. A.M.Manbres. Anroputmbl UM pekypcuBHble ¢yHkimu, Hayka, 2006.
http://ssd.sscc.ru/old/chair/parprogmcomp.pdf

4. Teprenp B.II. Teopus u mnpakTuka NapauICbHBIX BBIUYUCICHHI:
BMHOM. JlaGoparopusi 3Hanuii, MHTepHEeT yHHBEpCHUTET HH(POPMAITMOHHBIX
texnonoruii — MHTYUT.py, 2007 http://2programmers.com/news/read/teorija-i-
praktika-parallelnyh-vychislenij.html



http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+(1496).xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+(1496).xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:467583&theme=FEFU
http://ssd.sscc.ru/old/chair/parprogmcomp.pdf
http://2programmers.com/news/read/teorija-i-praktika-parallelnyh-vychislenij.html
http://2programmers.com/news/read/teorija-i-praktika-parallelnyh-vychislenij.html

5. TexHomorusi HaEKHOCTHOTO TPOTPAMMHPOBAHUS 3a7a4 aBTOMATH3AIIUN
yhnpaBieHus B Texuuueckux cucremax: CrynuHa A.A. - Kpacnosipck: COY, 2011.
- 162 c.:. un. - bubmorp: c.147-162 . - ISBN 978-5-7638-2354-7,
http://znanium.com/bookread.php?book=442655

6. OcHoBbl  mapasiensHoro mnporpammupoBanusi; K.  FO.  boraues
//M3natenbctBo:  bunom. Jlabopatopus 3Hanuii// Cepusi: Texuuueckuid
yauBepcuteT ISBN 978-5-94774-037-0; 2009 1, 344 ctp. http://progbook.ru/c/906-
bogachev-osnovy-parallelnogo-programmirovaniya.html

7. [TapanenbHOE MPOrpaMMUPOBAHUE C MCHOJb30BaHHEM TexHojoruun MPI:
VYuebnoe mocobme; AntonoB A.C. -M.. HUsp-seo MIY, 2004r. -7lc.
http://window.edu.ru/resource/979/23979/files/mpibook.pdf

JonoJHUTeIbHAS JIUTEPATypa

1.H. H. Mupenkos, IlapamnenbHoe  OporpaMMUpOBaHHE  JUIS
MHOTOMO/JTYJIbHBIX BBIUYHUCIMTEIBHBIX cucTeM, MockBa Panno u cBa3p 1989, 681
ctp. http://lib.dvfu.ru:8080/lib/item?id=chamo:673566&theme=FEFU

2. B.B.BoeBogun, Bn.B. Boeponun. IlapamnensHbie BbluncieHus. bXB —
[MetepOypr 2002. — 609c¢. http://www.srcc.msu.ru/nivc/sci/books/parallel.html

Ilepedyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH

«AHTepHeT»
1. http://www.cplusplus.com/ - lokymenTaius o ctaggapram C++;
2. https://en.cppreference.com/w/ - JlokymeHnraius o crangaptam C++;
3. https://parallel.ru/ - Jlaboparopus [lapamienbHbIX HHOOPMAITHOHHBIX
TEXHOJIOTUI HayuHo-uccnenoBaTenbckoro BBIYUCIIUTEIBHOTO LEHTpa
MOCKOBCKOro rocy1apcTBEHHOIro yHupepcutera uMen M.B.JlomonocoBa
4. https://www.mpich.org/ - Jokymenranus mo MPI.

IIpodeccnonasbHbie 0a3b1 JAHHBIX M HHGOPMALIMOHHbIE
CNIPABOYHbIE CUCTEMBI

1. bBasa mannbix Scopus http://www.scopus.com/home.url

2. baza nannsix Web of Science http://apps.webofknowledge.com/

3. baza maHHBIX TOJHOTEKCTOBBIX aKaJeMHUYECKHX KypHaioB Kwuras
http://oversea.cnki.net/

4. DnexkTtponHas Oubnmmoreka muccepTanuii Poccuiickol rocynapcTBEHHOMN
onbmmorexu http://diss.rsl.ru/

5. Dnexrponnbie 0a3bl manHbix EBSCO http://search.ebscohost.com/

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHH
H IPOrPaMMHOI0 o0ecredeHust

| Nen/nm | Mecto pacnonoskenus kommbiotepHoii | IlepedeHb IPOrpaAMMHOIO 06ECIeUEH s



http://znanium.com/catalog.php?bookinfo=442655
http://znanium.com/catalog.php?bookinfo=442655
http://znanium.com/bookread.php?book=442655
http://progbook.ru/c/906-bogachev-osnovy-parallelnogo-programmirovaniya.html
http://progbook.ru/c/906-bogachev-osnovy-parallelnogo-programmirovaniya.html
http://window.edu.ru/resource/979/23979/files/mpibook.pdf
http://lib.dvfu.ru:8080/lib/item?id=chamo:673566&theme=FEFU
http://www.srcc.msu.ru/nivc/sci/books/parallel.html
http://www.cplusplus.com/
https://en.cppreference.com/w/
https://parallel.ru/
https://www.mpich.org/
http://www.scopus.com/home.url
http://apps.webofknowledge.com/
http://oversea.cnki.net/
http://diss.rsl.ru/
http://search.ebscohost.com/

TEXHUKHM, Ha KOTOPOH  YCTaHOBIICHO
IpOrpaMMHOE  OOecIieyeHue, KOJIMYEeCTBO
pabodnx MecT

1. 690922, TIpumopckuit kpaif, T. Microsoft Office - murensust Standard Enrollment No
BnaguBocTok, octpoB Pycckui, 62820593. Mara okoruanmsa 2020-06-30.
moiryocTpoB CanepHBIH, MOceoK ASKC,
10, xopmyc D, ayx. D945.

VYueOHas ayTUTOPUS I IPOBEICHUS
3aHATHI JICKIUOHHOTO THIIA, TPYMIOBBIX
WHJMBUIYaJIbHBIX KOHCYIBTAIN,
TEKYIIEro KOHTPOJISL U IPOMEXXYTOYHOH

aTTeCTallUN.
2. 690922, ITpuMopCKHii Kpai, T. Microsoft Office - nuiensus Standard Enrollment Ne
BnaguBoctok, octpoB Pycckui, 62820593. lara okonuanus 2020-06-30.

nosryoctpoB CarnepHslii, mocenok Asikc,
10, xopmyc D, ayn. D734.

Y4eOHas ayquTopus s IPOBEACHUS
3aHATHUH JEKIIMOHHOTO TUTIA, TPYIIITOBBIX U
WHAWBUIYANGHBIX KOHCYIBTALNH,
TEKYILETro KOHTPOJIS ¥ IPOMEXKYTOTHOM
aTTECTAllNN, KOMOBIOTEPHBIH KJIacC

3. 690922, ITpuMopCKHii Kpai, T. Microsoft Office - muuensust Standard Enrollment Ne
BnaguBoctok, octpoB Pycckui, 62820593. Jata OKOHYAHUS 2020-06-30.
mosryocTpoB CanepHblii, MOCEIOK ASKC, Ponutensckas mporpamma Campus 3 49231495,
10, xopmyc A , ayn. A1017. Toproseiii mocpenuuk: JSC "Softline Trade" Homep
AynuTopusi I CaMOCTOSATENbHOM paboThl | 3akasa ToproBoro nocpeanuka: 1r000270647-18.
ACIIUPAHTOB. Photoshop CC for teams All Apps ALL Multiple

Platforms Multi European Languages Team Licensing
Subscribtion Renewal NeDA-667-17 ot 08.02.2018. 07,
Adobe Creative Cloud for teams All Apps ALL
Multiple Platforms Multi European Languages Team
Licensing Subscribtion New Kourpakr NeDA-667-17
ot 08.02.2018.

ESET NOD32 Secure Enterprise Kourpakt NeDA-091-
18 ot 24.04.2018.

AutoCAD Electrical 2015. Cpok neicTBHS JTHICH3UH
10.09.2020. Ne pmoroeopa 110002048940 B nuyHOM
kabunere Autodesk. +2

Cyonunensnonnoe cornamenue Blackboard Ne 2906/1
ot 29.06.2012

ConeprkaHrne METOAMYECKUX YKa3aHUM BKIIFOYAET:

1. DpdekTBHOE H3yUEeHHE Kypca MPEAINOoJiaraeT pPEryysipHOE MOCEIICHUE
3aHSATMM W CHUCTEMAaTH4YeCcKOe  IIOBTOPEHHME  MaTepualla,  H3JIaraeMoro
IIPETOIAaBATEIIEM Ha JICKIUY;

2. AITOpUTM H3y4Y€HHs] JAHHOW JUCHUIUIMHBI COCTOUT B METOJUYECKOM
M3YYEHHM Marepuajla Kypca €ro peryjsipHOM IIOBTOPEHMHM B  YacChl
CaMOCTOSITENIbHOM pabOThl, a TAKXKE MOCEIIEHUE KOHCYIBTALUN C IPEN0IaBaATEIEM;

3. Pabota ¢ yka3aHHOH JUTEpaTypOll TOJKHA OCYIIECTBISATHCS MPEXIE BCETO
B PaMKax JIEKUMOHHOTO Kypca;

4. TloaroroBka K 3a4€Ty JTOJKHA IPOXOJUTH PETYJIIPHO B TEYEHUU CEMECTPa
OTBEAEHHBIX JIJIS 3aHATHH.

IHoaroroBka K ciaye KOJUIOKBUYMOB B (popMaTe YCTHBIN ONPOC
[Ipy moaroroBke K craade KOJUIOKBUYMOB BOCIOJIB3YHTECh MaTepuagaMu



JIEKUUN U pEKOMEHIOBAHHOM JIUTEPATYPOM.

IMoaroToBKa K MPAKTHYECKHM 3aHATHIM

[Tpr MOATOTOBKE K MPAKTUYECCKUM 3aHATHIM PEKOMEHIYETCS MOJIb30BATHCS
PEKOMEH/IOBAaHHOW JUTEPAaTypoOil M pecypcaMyd WHTEpHET. BOmpochl, KOTOpHIC
BBI3BIBAIOT ~ 3aTPyAHCHHWE TIpH  MOATOTOBKE, JOJDKHBI  OBITH  3apaHee
cOpMyTUPOBaHEI W O3BYYCHBI BO BpeMsl 3aHATHH B ayJUTOPUU IS
JOTIOTHUTEIHPHOTO pa3bsICHEHUS mpenofaBaTerneM. OTBEThI, BBHIHOCHMBIC Ha
oOCyXJIeHHEe, JOJKHBI OBITh TINATEIHHO IMOATOTOBJICHHI W TIO HUM COCTaBJICHA
cxema (IJIaH), KOTOPOM acmupaHT MOJb3yeTcs Ha 3aHaTuu. [lpu oTBeTe Hamo
JIOTUYECKHA TPAMOTHO BBIPAKAaTh U OOOCHOBHIBATH CBOIO TOUYKY 3PEHHSI, CBOOOIHO
OTIEpUPOBATh MOHATUSAMH U KaTeropusmMu. [Ipu caMoCTOSTETPHOM PEIICHUN 3a1a9
HY)KHO OOOCHOBBIBATh KKIBIM O3Tall PEIICHHS, WCXOAS €3 TEOPETUYECKHUX
MOJIOKEHUH Kypca.

IHoaroroBka K 3K3aMeHy

B npouecce moAroTOBKM K 3K3aMEHY, CIEAYEeT JIMKBUIUPOBATh MMEIOIINECS
npoOenibl B 3HAaHMAX, YIUIYOWTb, CHCTEMAaTU3UPOBATh M YIOPSIOYUTH 3HAHUA.
Ocob6oe BHUMaHUE CICAYET yACIUTh OPTaHU3AIMH MTOJTOTOBKY K dK3aMeHaMm. Jlis
ATOTO Ba)KHBI CIICYIOIINE MOMEHTBI — COOJIIOICHUE PEeKUMa JTHSI: COH HE MEHee 8
4acOB B CYTKH; 3aHSTHS 3aKaHYMBATh HE MO3[HEE, YeM 3a 2-3 yaca 10 CHa;
MPOTYJIKA Ha CBEXEM BO3JyXe, HEYyTOMHUTEIbHBIC 3aHSTUSI CIIOPTOM BO BpeMs
MEepPEepPLIBOB MEXIY 3aHATUsAMH. Hanuuue moJHBIX COOCTBEHHBIX KOHCIIEKTOB
JIEKIUN SIBJISIETCS HEOOXOIUMMBIM YCIOBUEM YCHENIHOW caauu sk3ameHa. Ecnu
MpoMyIlleHa Kakas-Tubo JIeKUHsl, HEOOXOJAMMO €€ BOCCTaHOBUThH, OOIyMaTh,
YCTPaHUTh BO3HUKIIKE BOMPOCH], YTOOBI 3allOMHWHAHME MaTepuajia ObLIO
oco3HaHHbIM. ClielyeT MIOMHUTB, YTO MPU MOATOTOBKE K AK3aMEHaM BHaJaje Hajao
MPOCMOTPETh MaTepuasl MO BCEM BOMpOcaM CJaBa€MOW UCIUIUIMHBI, J1ajiee
OTMETUTHh JId ce0sa Haubojee TPyAHbIE BOMPOCHI W 00s3aTE€ILHO B HUX
pazoOpaTtbcsd. B 3akmrodeHue emie pas IeliecooOpa3HO TOBTOPUTH OCHOBHBIC
TTOJIOKEHUS.

. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
JANCIUIIJIMHBI

[IpoBeneHue ekl C UCHOJIB30BAHUEM MYJIBTUMEIMMHON anmnaparypbl s

ACMOHCTpalr UIUIIOCTPATHUBHOT'O MaTCpHralia.

Nem/m | Mecto pacronoxkeHus KoMmmbioTepHOH | Ilepedens mporpaMmMHOTo obecrieueHus
TEXHUKHM, Ha KOTOPOH  yCTAHOBIEHO
IporpaMMHOe oOeclieyeHue, KOIHUYECTBO
pabouux mMect

1. 690922, ITpumopckuii kpai, T. Oxkpan npoeknonHbIi ScreenLine Trim White Ice 50
BuaguBoctok, octpoB Pycckuid, CM 4epHas KaiiMa CBepXy, pa3mep padbodeii obmactu
nostyoctpoB CarnepHslii, mocenok Asikc, 236x147 cm 1 w;

10, xopnyc D, ayx. D945. Hokymenr-kamepa Avervision CP355AF - 1 w;
Y4eOHast ayTUTOPUS IS TIPOBEICHISI KK-manens 47", Full HD, LG M4716 CCBA - 1 mi;

3aHSTHH JIEKITMOHHOTO THIIA, TPYMIIOBLIX U | MynbTUMeaniiHbIi npoekTop Mitsubishi EW330U,




WH/IMBUIYATBHBIX KOHCYJIbTALUH,
TEKYILETro KOHTPOJIS M TPOMEXKYTOTHOM
aTTeCTalNN.

3000 ANSI Lumen, 1280x800 - 1 mT;
CereBas Buncokamepa Multipix MP-HD718 - 1 mr

690922, ITpuMopCKuii Kpaid, T.
Bnagusoctok, octpoB Pycckui,
moiryocTpoB CanepHBIH, MOceoK ASKC,
10, xopmyc D, ayn. D734.

VYueOHast ayJUTOpHS Al IPOBEICHUS
3aHATHH JIEKIMOHHOTO THIA, IPYNIOBBIX U
WHIIMBHUYaJIbHBIX KOHCYJIBTALUH,
TEKYIIEro KOHTPOJISL U IPOMEXXYTOYHOH
aTTecTalyy, KOMIIBIOTEPHBIN KJlace

Mono6mok HPP-BOGOSES#ACB/8200E AlO i52400S
500G 4.0G 28 PC - 15 mr

MynsTHMeAUHHOE 000PYIOBaHHE:

Okpan npoekimoHHbIH ScreenLine Trim White Ice 50
CM depHas KaiiMa CBepXy, pasmep padbodeii obmactu
236x147 cM - 1 mw;

Jokymenr-kamepa Avervision CP355AF- 1 mr;
JKK-manens 47", Full HD, LG M4716 CCBA- 1 mir;
MynbsTiMeanitaetii npoextop Mitsubishi EW330U,
3000 ANSI Lumen, 1280x800 - 1 mit;

CereBas Buaeokamepa Multipix MP-HD718 - 1 m;

690922, ITpumopckuii kpai, T.
BnaguBoctok, octpos Pycckui,
nostyoctpoB CanepHslid, HOocenok AsKC,
10, xopriyc A , ayn. A1017.

AynuTopus ISl CaMOCTOATENLHON PabOTHI

Mowno6uok Lenovo C360G-i34164G500UDK — 15 .
WuTerpupoBaHHbIil ceHCOPHBIH nuciiel Polymedia
FlipBox - 1 mir.

Konmp-npunaTtep-1iBeTHOI ckaHep B e-mail ¢ 4 moTkamMu
Xerox WorkCentre 5330 (WC5330C — 1 mr.

aCIIUPAHTOB.
690922, [Ipumopckuit Kpai, T.
BuagusocTok, OCTpOB Pycckuid,

nonyoctpoB CamepHslif, mocenok Asikc,
10, kopnyc L, ayn. L539a

TIOMCHICHUEC [JI XpaHCHUA U
NPOQUIAKTHUECKOTO 00CITyKIBaHHS
000pyIoBaHUs




IIpunoxenue 1

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUN
DenepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00Pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
po)eCCHOHAIBHOTO 00pa30BaHUs

«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»
(ABDY)

HKOJIA ECTECTBEHHBIX HAYK

YUYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIUXCA

o JUCHUILINHE «IlapanienbHoe NporpaMMHpOBaHHe»
Hanpasnenue noarorosku 03.06.01 Qusuxa u acmpornomus
[Mpoduns «Teopemuueckasn ghuzuxa»
dopma NoAroToBKHU (O4HAas)

BaaauBocTok
2015



IlnaH-rpa¢guk BHINOJHEHHUS CAMOCTOSATENbHON PadoThl O JMCUMILINHE

Ne Jara/cpoku Bun IpumepHbIe dopMa KOHTPOJIS
n/n BBINNIOJITHCHUSA CaAMOCTOSITEIbLHOM HOPMBI BpEMEHH
padoThI Ha BBINOJIHEHUE

1 1-2 nenens Hanucanue 4 gaca ITpoBepka
MIPOTPaMMHOTO HCITOJTHSIEMOTO
KOJla 10 MPaKTHUKE daiina Ha
1 TECTax

2 3-4 nenens Hanucanue 4 qaca [TpoBepka
IPOrpaMMHOTO UCIIOJIHSIEMOTO
KOJla 1O MPaKTUKe ¢aiina Ha
2 TecTax

3 5-6 Henens Hanucanue 4 yaca [TpoBepka
MIPOTPaMMHOTO HCITOJTHSIEMOTO
KOJIa IO MPAKTHKE ¢aiina Ha
3 TecTax

4 7-8 Henmens Hanucanue 4 qaca [TpoBepka
MIPOTPaMMHOTO HCITOJTHSIEMOTO
KOJIa 1O MPaKTUKe daiina Ha
4 TeCTax

5 9-10 nenens Hanucanue 4 gaca ITpoBepka
IPOrpPaMMHOTO UCIIOJTHSIEMOTO
KOJIa 110 MPaKTHKE daiina Ha
3 TecTax

6 11-12 nenens Hanucanue 4 gaca ITpoBepka
IPOTrPAMMHOTO HCITOJTHSIEMOTO
KOJa MO MPaKTUKe ¢aiina Ha
6 TecTax

7 13 Henens [ToaroroBka k 9 yacon Cnaua sk3ameHa

dK3aMCHY

MeToanyeckue yKa3aHusl K HANMCAHUIO POTPAMMHOIO KO/A 10 NPAKTUKE

Camocmosmenvuas

pabombl

6bINOJIHAENCA

UCKTTIOYUMETIbHO no

mMamepuanam 1eKyuil U ¢ UCNOIb308aHUEM UHPOPMAYUOHHOU cpedbl UHMEPHEeM.




[Tpunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHNE BBICIIETO
po)eCCHOHAIBHOTO 00pa30BaHUs
«/laibHEeBOCTOYHBIH (peepaibHbI YHUBEPCUTET»

(IBOY)

IKOJIA ECTECTBEHHBIX HAYK

®OH/ ONEHOYHbLIX CPEJACTB

N0 JUCHHUILINHE «IlapanienbHoe NporpaMMHupOBaHue»
Hanpasnenue nogrorosku 03.06.01 Quzuxa u acmpornomus
[Mpoduns «Teopemuueckasn ghuzurxa»
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MMacnopt ®OC

Koxa u ¢popmyupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIETEHIHH
naer OCHOBHBIE METOJIbI MATEMAaTUIECKOTO OMTUCAHHS
(bU3UYECKUX ToJIeH
[1K-1 Bnanenue BBIIENISATh MAaTEMAaTHYECKHE METOIbI, HEOOXOUMBIE
METOIaMH JUTSL ONTUCAHUS (PU3UIECKUX MTPOIIECCOB,
MaTeMaTHYECKOTO Ymeer MPOTEKAIOIINX KaK Ha YPOBHE 3JIEMEHTApHbIX YaCTHII,
onucaHus (UINIECKUX TaK ¥ Ha aTOMHOM YPOBHE ¥ B KOHJICHCHPOBAHHBIX
oJen cpenax
METOJIJaMU MaTeMaTUYECKOT0 OMUCAHUs (PUINUECKUX
Bnaneer 9
noJsie
[1K-2 Bnanenue | 3naer OCHOBHBIE€ METO/IbI KOMIIBIOTEPHOT'O MOJAEIUPOBAHUS
OCHOBHBIMH  METO/IaMH Vareer KPUTHYECKH OLIEHUBAThH 001aCTh IPUMEHUMOCTH
KOMIIBIOTCPHOI'O BHIOPAHHBIX MATEMATHYECKHX METOI0B
MOJIETTUPOBAHUS
Pa3IMYHBIX COCTOSIHHUI
BeIIeCTBA 1 | Braneer OCHOBHBIMH METO/IaMU KOMIBIOTEPHOTO
(U3HYECKHX SBICHNIT B MOJICIIUPOBAHUS (PU3NYECKUX TTPOLIECCOB
HUX
OCHOBHBIC METOJIbI MAaTeMaTHU4YEeCKOIO0  OIHMCAHUS
noJnein u MIPOLIECCOB, MPOTEKAIOIINX B
3HaeT KOHJICHCHPOBAHHBIX CPENax;
OCHOBHBIE = METOJbl  MCCIENOBaHUS  TMOJNEeH W
[K-3 Branenue (HU3MUYECKUX CBOWCTB KOH/ICHCUPOBAHHBIX CPE/I
OCHOBHBIMH METOJIaMHU
OTIPEICIIATh PAMKHU IIPUMEHUMOCTH MAaTEMATHIECKOTO
UCCIIETOBAHUS
. METO/Ia ONHUCAHUS TIPOIECCOB, MPOTEKAIOIIUX B
(bU3UYECKUX CBOWCTB U
KOHJICHCHPOBAHHBIX CPEIax JIJIsl PEIICHUS
(G YHKIIMOHATBHBIX o
Ymeer KOHKPETHOM 3aJ1auu;
XapaKTePUCTHK
BBEIOMpATh W MPUMEHSITH METO/IBI UCCIICIOBAHUS
KOHJICHCUPOBaHHBIX
cper (GYHKIIMOHATBHBIX XapaKTePUCTUK
p KOHJICHCHPOBAHHBIX CPEJT
OCHOBHBIMH METO/IAMH HCCIICIOBAaHUS (PUINIECKUX
Brnaneer CBOMCTB M (DYHKIIMOHAIBHBIX XapaKTEPUCTUK
KOHJICHCHPOBAHHBIX CPEJT
OIIK-1 3Haer OCHOBHBIE METO/IbI PAOOTHI ¢ OOJIBIIMMHU JAHHBIMU
Cnoco6nocts Vateer UCII0JIb30BATh OOJbIINE JaHHbIE I PEICHUS
CaMOCTOSITEITLHO KOHKDETHOH 3a71a4u
OCYIIECTBISTh HAYYHO-
HCCIIEIOBATENbCKYIO
JeSITeNbHOCTD B
COOTBETCTBYIOIIIEH
npodecCHOHaNbHOI OCHOBHBIMH METO/IaMU UCCIICTOBAHHUS
OGIIACTH ¢ | Braxeer (YHKITHOHATBHBIX XapaKTEPUCTUK
HCIIONB30BAHHEM KOHJICHCUPOBAHHBIX CPEJI C TOMOIIBIO TeHepaIuU
COBPEMEHHBIX METOZOB OOJBINNX JTAHHBIX ¥ UX UCIIOJIH30BAHUEM
WCCIICTIOBAHUS
MH(pOPMaITMOHHO-

KOMMYHUKAIIUOHHBIX




TEXHOJIOTUN

No | Kourponupyemsbie | Kojbl, HAMMEHOBaHUE U ATAIbI OlLieHOUHbIE CPENCTBA
1/ pas3aensl / TeMbl (hopMUpOBaHUS KOMITETEHITHIA TEKYIMH | IPOMEXKYTOYHAs
AUCTIAIUINHBI KOHTPOJIb aTTecTanusg
IK-1 3HaeT YO-1 Bonpocwr k
Paznen 1. Cpena
1 . pe Ymeer yO-1 oxsamery 1-5
pa3paboTku
Bnaneer YO-2
Paznen 2. I1K-2 3HaeT YO-1 Bonpocwr k
2 | CunaxpoHuzanms YmMmeer YO-1 oksameny 6-12
MIPOIICCCOB Bnaneer YO-2
Paznen 3. I1K-3 3Haer YO-1 Bonpocul k
3 MesxmnporieccopHoe Vmeer VO-1 axzameny 13-19
B3aHMOJCHCTBU
3anMOzeHCTBIC Braaneer YO-2
cpencreamu MPI
Pazzen 4. OIIK-1 3HaeT YO-1 Bonpocwr k
4 | MapamuienbHbIe Vmeer VO-1 axzameny 20-22
BBIYHUCJICHUSA Bianeer VO-2
IlIkaJia oueHUBaHNs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUM
Koa n Iransl GOpMUPOBAHUSA KpHUTEepUHU 1noKa3areju
¢opmyupoBka KOMIIETEHIM U
KOMIIETECHIUHN
[1K-1 BJ'Ia,E[eHI/Ie 3HaAET OCHOBHBIC METO/IbI Crioco0HOCTH 3Hanne 6a30BBIX METOA0B
MeToaaMu (HOpOFOB MaTEMaTHYICCKOI'O OIIpCACIIATh MaTeMaTUYEeCKOTrO
MaTe€MaTHYICCKOI'O B OInMcCaHus 5 Tp€6y€MBII/I 5 METO OIMCAHUS (I)I/IBI/I‘ICCKI/IX
OnucaHus 5 ypOBeHI)) q)HSI/I‘IGCKI/IX I10JIEU JUIA peliacMou 3aJiauun Homeit
(I)I/ISI/I‘ICCKI/IX I10JIEU
BBLIENIATD CriocoOHOCTE 3Hanne 6a30BBIX
MAaTEMAaTUYCCKHUEC COITIOCTAaBJIATH q)HSPI‘-IeCKI/IX Moaenei& nu
METObI, (I)I/I3I/I‘IGCKyIO MO/J€CJIb 3aKOHOB
HEOOXOTUMBIE IS K UCCIIEyEeMOH
OTIMCAaHUS (busnveckoii cucteme
(uzrueckux
yMeeT
MMpOo1ECCoB,
(nponBuHY
“ MPOTCKAMINX KaK Ha
TBIN)
YpOBHE
JJICMCHTAPHBIX
4JacTull, TaK 1 Ha
AaTOMHOM YpPOBHC U B
KOHACHCUPOBAHHBIX
cpenax
METOAaMU CriocoOHOCTh 3Hanue 0a30BBIX METOJIOB
MAaTEMATHUYCCKOI' O p€ain3oBaTb YUCJIEHHBIX PACYETOB C
BIIAZICET OIIMCAaHUusA . MaTeMaTU4€CKYHO HUCIIOJIb30BAHUEM
N (r3nueckux nojei MOJIENb C
(BBICOKMIA) CYNEPKOMIIBIOTEPHBIX
HCIIOJIb30BAHHUEM o
CYIIEPKOMIIbIOTEPHOIO BBIMHCIICHIHL.
IIPOrpaMMHPOBAHUS
T1K-2 Bnagenue 3HAeT OCHOBHBIE METO/IbI CriocoOHOCTB 3nanue 6a30BBIX (QYHKIUN
OCHOBHbIMH (HOpOFOB KOMIIBIOTEPHOT'O pa3janvaThb pa3HbIC OTACJIbHBIX SI3BIKOB
MeToaaMu BIN MOACINPOBAHUA A3BIKA mporpaMMupOBaHnsd
KOMIBIOTECPHOT'O ypOBeHI)) IporpaMMHpOBaHUA




MOJICITUPOBAHUS KPUTUICCKH YMeH#e T0ACYUTATh Brnanenue HaBbikaMu
pasTHIHEIX ymeeT OIIEHUBATh 00J1aCTh BBIYNCITUTEIIEHBIE apajsiebHOTO
COCTOSIHUI (npoBuHy MIPUMEHIMOCTH TpeOOBaHUS U MIPOTPaMMHUPOBAHUS
BEIIIECTBA U . BEIOpPaHHBIX OTpaHUICHUS [T
(u3nIecKnx TIH) MaTeMaTHIECKUX MTOCTABJICHHOW 3a1a4H
SIBIICHUN B HAX METOZIOB
OCHOBHBIMH Ymenne CriocoOHOCTE OOBSICHATh
METOAAMHU MTOJTF30BATHCS MIPUPOAY BOSHUKHOBECHHUS
BJIaJICCT KOMITBIOTEPHOTO rpad)uIecKUMHu OIIUOOK.
(BBICOKHMIA) | MOJCITUPOBAHHUS CpeICcTBaMu, IS
(husnveckux BH3YaJIU3aI[UA CBOUX
MIPOLIECCOB pe3yIbTaToB
IIK-3 Bnanenue 3Haer OCHOBHBIE METOIBI CdhopMupoBaHHbIe CriocoOHOCTh
OCHOBHBIMH (TIOpOroB | MaTeMaTHYECKOTO CUCTEMATHYCCKHE CHUCTEMATHUYCCKUX  3HAHWM
METOAAMHU BIi OTHCaHUS MOJICH U 3HAHUS METOJIOB | METOJIOB KPUTHYECCKOTO
HCCIICTOBaHUS YPOBCHB) TIPOIIECCOB, KPUTHYECKOTO aHanmm3a u OIICHKH
(huznIecKux MPOTEKAOIIUX B aHamM3a W OILCHKH | COBPEMEHHBIX HAYYHBIX
CBOWCTB 1 KOHJICHCHUPOBaHHBIX COBPEMEHHBIX MOCTIDKCHUH, a  TaKXKe
(hYHKIIMOHATHHBIX cpenax; HAYYIHBIX METOZIOB  TCHEPHUPOBAHHS
XapaKTePUCTHK JIOCTIDKEHUH, a Takke | HOBBIX HJACH NPH PEIICHUH
KOHJICHCHPOBaHHBIX METOJIOB HCCIIEIOBATEIbCKIX "
cpen TeHepUPOBaHUS MPAaKTUYECKUX 33734, B TOM
OCHOBHLIC METOAbI HOBBIX Hﬂeﬁ npu YHUCJIIC
HucciaeaoBaHuA peUICHUN MEKIUCIHUTITIMHAPHBIX
noJsieu u UCCJIEAOBATEIbCKUX U
(busnUecKux MPaKTUUECKUX 3ajad,
CBOWCTB B TOM qucIe
KOHJICHCHUPOBaHHBIX MEKTUCTITUTHHAPHBIX
cpen YwMmeer OCHOBHBIE METO/BI CdhopmupoBanHoOe Crnioco6HOCTH
(mponBUHY | MCcIenOBaHUA MONEH | YMEHHE apryMEeHTHPOBaHO
THII) 1 (PU3UUECKUX apryMEHTHPOBaHO MIPUMEHATH METOIBI
CBOWCTB MPUMEHSATh  METOJBI | UCCIICTOBAHHS
KOHJICHCHPOBaHHBIX HCCIICIOBAHUS (YHKIMOHATBHBIX
cpen (G yHKIIMOHATIBHBIX XapaKTEPUCTUK
XapaKTEPUCTHK KOHJICHCHUPOBAHHBIX CPE.l
KOHJIEHCUPOBAHHBIX IIPU PELLIECHUH
Cpell TpU PEIICHUU | UCCIIEeNOBATENbCKUX U
UCCIIEIOBATENILCKUX U | MPAKTUYECKUX 3a]a4
NPaKTHYECKUX 3a]1a4
Brnaneet OnpenensiTh paMKH YcnenHoe u | CnocoOHOCTH
(BBICOKHMIT) | IPUMEHUMOCTH CUCTEMaTHYECKOe CHCTEMATHUYECKOTO
MaTeMaTHIECKOTO BIIAJICHUC U | IpUMCHEHUS HaBBIKOB
METOJa OTIHCAHUS MpUMEHEHNE HABBIKOB | aHAlM3a MPHMCHEHHE
MIPOIIECCOB, aHanmM3a TpPUMEHCHHE | HABBIKOB HMCCIICIOBAHUS
MPOTEKAOIIUX B HABBIKOB (U3NYECKUX CBOWCTB H
KOHACHCUPOBAHHBIX HCCIICAOBAHUS q)yHKLH/IOHaJ'H)HI)IX
cpenax Ay peleHus (bM3HUECKUX CBOWCTB | XapaKTEPUCTHK
KOHerTHOﬁ 3aJ1a4u, H (pyHK[H/IOHaJ'[BHBIX KOHACHCUPOBAHHBIX CPE
XapaKTCpUCTHUK IIpU pCIICHUN
KOHACHCHUPOBAHHBIX HUCCIICA0BATCIIBbCKUX U
cpel IIpH pEUIeHWH | IMPAKTHYECKHUX 3a1a4
HCCIICIOBATEIBCKUX U
MPAKTHICCKUX 3a/1a4
OIIK-1 OCHOBHBIE METO/IbI Ymeer  onpepenuts | ITopsimox orieHEHHBIX
CnocoOHOCTh paboTHI ¢ OONBIIIMU KOJIMYECTBO JNAHHBIX, | MaHHBIX JOJOKEH
CaMOCTOSTEIIEHO 3HaeT JTAaHHBIMH Tpedyemon US| copranats.
OCYUIECTBIISITh (moporos JOCTIKEHUS
Hay4HO- 13171 3alaHHOM  TOYHOCTH
HCCIICI0BATEIbCKYIO | YPOBEHB) UL MOJICTUPOBAHUS
JIeSITETTHHOCTD B CUCTEMBI (PU3HUECKUX
COOTBETCTBYIOILIEH noJei
npodeccHoHaIbHON | ymeeT WCII0JIb30BATh YMenue MoskeT noCTpOUTh
obmactu ¢ | (mpoaBuHy | OOJBINKE NAHHBIC 1T | CAMOCTOSATEIHHO




HCIIOJIb30BaAHUCM

TBIN)

peuieHus KOHerTHOﬁ

I10JIB30BAThCA

KOppEIAIu B JaHHBIX,

COBPEMEHHBIX 3aJa4yn MATEMATHUYCCKUM OIPEICIUTh TEPMATU3ALINIO
METOJIOB anmapaToMm At ¥ TIOATOTOBHTD
HCCIICTOBaHUS paboTHI ¢ OOIBIIIMHU

JaHHBIMH IJIA
OITMCaHHA

MpaBIJIbHBIEC TAPAMETPHI
3amycKa

pe3yIbTaTOB BBICOKOTIPOM3BOIUTEIILHOTO
HCCIIeIOBAHMS NIPWIOKEHUS B
CYNEPKOMITBIOTEPHOU
cpeze.
OCHOBHBIMHU Ymenue CoOpaHHBII IPOTPaAMMHBIN

METOaAaMU CaMOCTOSTEIIBHO KOMIUIEKC, CKPHUIIT 3aIlycKa
HUCCIICJ0BAHUS TIPOBECTHU TCHEPALTUTIO BLIQHCHGHHIZ, CKpUIT
(’pyHKI_[I/IOHaJILHLIX JaHHBIX, aHAJIN3, U
AaHaJIn3a JaHHBIX.
XapaKTEPHUCTUK IPaMOTHO
. BrisiBneHHbIE
BJIageCT KOHACHCUPOBAHHBIX TpEeACTaBUTH CBOU

(BBICOKHIA)

CpeJi C MOMOIIBIO
TCHEPaUHU OOJIBIINX
JTAHHBIX U UX
HCIIOJIb30BaHUEM

pe3ynbTar nepen
KOJIJIETaMH,
CITOCOOHOCTE
IIPUHHUMATh 4YKOU
OIIBIT MCCIICIOBAHUN U
KPUTHKY.

3aKOHOMEPHOCTH B JIAHHBIX.
[IpenBapuTenbHbIil OTYET
110 pe3yJIbTaTaM.

OueHouHbIe CPeACTBA IS POMEKYTOUYHOM ATTECTANNH

Bomnpockl Ha 5K3aMEH:

1. GNU Linux, oTkpbiTast (YyHUBEpCUTETCKas) U 3akpbiTas pazpadotka 110,
cooO1ecTBa, uieH3ust, taBapuanTsel B GNU Linux.

2. ®aiinosas cucreMa GNU Linux, ocCHOBONONAratomui NpUHLIKI HACTPOUKHU
GNU Linux.

3. Tepmunan GNU Linux, ocHoBHbie koMaHibl GNU Linux (cmena mapods,
nepeMelieHre no ¢gaiaoBoil cucreme, padoTa ¢ ¢ailyiaMmu, BbI30B JOKYMEHTAIIUH,
CUCTEMHBIEC YTHJIMTHI, pad0Ta C MPOIeCCamMu).

4. Tlpasa noctyna B GNU Linux.

5. PemaktupoBanue ¢aitnos, Secure Shell 8 GNU Linux.

6. KoMmunsarop, KOMIIOHOBIIMK, OOBEKTHBIM haiiji, CTPyKTypa Iporecca
KOMITHJISIITAN U3 HECKOJBKUX (haiijIoB M OMOJIMOTEK.

7. CTaTU4ecKue U TMHAMUYECKUuEe OMOTMOTEKHU: CO3/JaHuE, UCTIOIB30BaHHE.

8. Tunel manHbix B C++ (C TOUKM 3pEHHS] KOMIIBIOTEpA M YEJIOBEKA),
MECTOMOJIO)KEHHE U BUJI XpPaHEHHUs JAHHBIX, TOHATUSA byte u bit, kBamudukaTop
tuna (type qualifier), pynxuuu B C++.

9. CTpyKTypa oOpraHu3aiudyd Kojia B
porpaMmy.

10. I{ukibl 1 BeTBIeHUS B CH++.

11. IIporecc B GNU Linux, ocHOBHbIE aTpuOyThI Tpoliecca U PeCypchl,
KOTOpbIE €My HEOOXOJIUMBI, COCTOSHUSI B KOTOPBIX MOXKET MpeObhIBaTh MPOIece,
KaKHe Mepexobl MEX1Y HUMHU BO3MOKHBI.

C++, ocHOBHasg TOYKa BXOJa B



12. Metoapl cO3/aHMsl MPOIECCA, OTHOUIEHUS MEXKIY IOPOKICHHBIM
MIPOIIECCOM M IPOILIECCOM, KOTOPBIM €ro co3[aj; Mpasa JOCTyna K pecypcam Ipu
CO3[IJaHUH TIPOLECCA.

13. CMHXpOHHOE€ U ACUHXPOHHOE BBINIOJIHEHUE MPOLIECCOB, MPUCOETUHAECMBII
MIPOIIECC, MEKITPOLIECCOPHOE B3aUMOICUCTBUE.

14. TIOTOK BBINOJIHEHHS, OCHOBHBIE CBOMCTBA INOTOKA, CPAaBHEHHE CBOMCTB
MIOTOKA U MpoIECCa.

15. Ha3zoBuTe MeXaHM3M CO3[laHHUsI M 3aBEpIICHUs IOTOKOB, CUTHATypa
(GYHKIIUA TTOTOKA, MEXTIOTOKOBOE B3aMMO/ICHCTBHE.

16. MOHOIIOJIFHOE MCIIOJIb30BAHHE O0OBEKTOB (MBIOTEKC).

17. OpenMP: nupextuBa parallel, paznensiemMbie U 3aKpbIThIE IEPEMEHHBIE.

18. OpenMP: pacnapamienuBanue nukia for, CHHXpOHU3aLIHS.

19. OpenMP: HazHaueHue pabOThl HUTAM, CHHXPOHHU3AIIHS.

20. MEXIIpOLECCOPHOE  B3aUMOJCUCTBUE €  MCHOJIb30BaHWeM  MPI,
CUHXPOHM3ALIMS TIPOLIECCOB.

21. OcHoBHBIE KoMaHABl mepechliku coobmennit MPI: MPI Send(...),
MPI_Recv(...).

22. I'pynmoBseie onepauuu B MPI, cuHXpoHuU3anus mponeccos.

OIIeHO‘lHBIe cpeacrBa AJs TEKYIIEIro KOHTPOJIsA

Jns  Tekymiero KOHTpoJia TnpuMmeHsercs: coOecenoBanue (YO-1) mno
pe3yiapTaTaM ~ CaMOCTOSITENIbHOM ~ paboThl ANl TOJHOTO  KOHTPOJIA
00pa30BaTeNBLHOTO MpoIiecca.

KpuTtepun oieHKH BONPOCOB K IK3aMeHY

Ommemxa "Omauuno”
1. T'mybokoe ¥ TIPOYHOE YCBOCHHE MaTepuaia, BCE IMPEIOCTaBIICHHbBIE
3aJIaHUS BBITIOTHSIIOTCS TTPABUIIBHO.
2. OTBeT chopMUPOBAH TOJIHO, MPABUIILHO 000CHOBAH X0/ CY>KJICHUS.
3. Marepuan u30XeH B OINPEACIICHHON JIOTMYECKOW MOCIe0BaTeIbHOCTH,
JUTEPATYPHBIM S3BIKOM.
4, OTBET CaMOCTOSITEIIHHBIH.
Ommemxa "Xopowo"
1, 2, 3 — ananornyno orMmetke "OTINUHO".
4, lonymenbl  1-2  HECYIIECTBEHHBIC  OIMMOKH, HCIPABICHHBIC  I10
TpeOOBaHUIO TTPENOAaBATEIIS.
Ommemxka "Yooenemeopumenvro"”
1. 3HaHuEe TOJIBLKO OCHOBHOI'O MaTepuaia, HO He JeTajeu.
2. lomy1ieHbl OIMTMOKK U HETOYHOCTH B OTBETAX.
Ommemxa "Heyooenemeopumenvro"
1. He3nanune wiaM HEMOHMMaHWE HaWOOJIee CYIIECTBEHHOW YacTh Y4eOHOTO
Marepuana.
2. He BmImonHEHa 3HAYWTENbHAS YacTh 3aJaHUS, UMEIOTCS CYIIECTBCHHBIC



OIIIUOKH.

1.

IIyn TecToB AJisi ABYX BapMaHTOB 10 Aucuuiuinde «IlapaseabHoe
NPOrpaMMHUPOBAHHUE»

OauuM u3 pacnpocTpaHEHHBIX CPEACTB pa3padOTKH MpPOrpamMM, OCHOBAHHBIX Ha

MOJIENIM 0OMEHA COOOIIEHUSIMH, SIBIISIETCS:

a.
b.
C.

2.
a.

POSIX Threads
MPI
OpenMP

[Ipu cTangapTHOM OJIOKHPYIOLIEH ABYXTOYEUHOHN IIepe1ade COOOIICHUS:
MOCJI€ 3aBEPILECHUS BHI30BA HEJb3sl UCIIOIB30BATh NMEPEMEHHBIC, MCIIOIb30BABIINECS B

CIIUCKC IMapaMCTpPOB

b.

BBIIIOJIHCHHUC HapaHHeHLHOﬁ nporpamMmbl MIPUOCTAHABJIIMBACTCA OO TEX II0pP, IIOKa

coo0l1eHre OyAeT MPUHITO MPOLECCOM-aAPecaToM

C.

I10CJIC 3aBCPUICHUA BbI3OBa MOXHO HCIIOJIB30BaTh JIFOOBIC IIEPpEMECHHBIC,

HCIIOJIb30BABIIHECA B CIIMCKE ITIapaMCTPOB

O T w

4.
a.
b.

Be1zoB noxamporpamMmmel MPI Cart _create:

CO3JIaeT HOBBII KOMMYHHUKATOP, HAJICJICHHBIHN Tomoyoruei rpada
CO3/1a€T HOBBII KOMMYHUKATOP, HAACJIEHHBIA JEKaPTOBOM TONOJIOTUEN
HE CO3/1a€T HOBOI'0 KOMMYHHKATOPa

[Tocrne 3aBepuienus BeizoBa MPI Wait:
HEOIIOKUPYIONUI 0OMEH HE BHITIOTHEH
BO300OHOBIISICTCS BBITIOJTHEHUE BCEX MPOIECCOB, OTHOCSIIUXCS K JAHHON MapaylieIbHOM

porpaMMme

C.

o T wu

oo o

oo AN

0]}

HEOJIOKUPYIONINUNA OOMEH BBITIOTHEH

HeGnoxupyrommuiit o0OMeH 03BOJISET:

MOBBICUTH TPOU3BOJUTENHHOCTD MAPAJUIENEHON MPOTrPaMMBbI
MOBBICUTH HAJIKHOCTH TIEPEIaur COOOIICHMIA

MOBBICUTH MPEJICKa3yeMOCTh MOBECHHS IPOTPaAMMBbI

MPI_ COMM_NULL aro:

o0o3HaueHue "HyneBoro" ykasarens B MPI
nMs npouenypst MPI

HMsI CTaHJIapTHOTO "MyCTOr0" KOMMYHHMKATOpa

[Tognporpamma MPI_Bcast:

MEPEChIIAET BCEM OCTAIbHBIM MPOLIECCaM pa3Hble (pparMeHTHI TaHHBIX
MEPECHIIACT OAHY U TY XK€ MOPUUIO JAHHBIX BCEM OCTAJIbHBIM IIpOoIeccaM
BBITIOJHAET ONEPALNIO YACTUYHOTO PUBEACHUS

C noMoIplo KakMx KOHCTPYKLMH si3bIKa mporpamMmupoBanus B MPI ocymectBisercs

00OMEH JaHHBIMHU MEXY MapajulebHO MPOTEKAIOIMIMMHU MTpoLieccamMmu’?

o0 T

VY c1oBHBIX
[MukmnoB
bynesbix
[Toanporpamm
Crpykryp



9. Jlrobomy mpoleccy mapajuleIbHOW TPOrpaMMbl  MPEIOCTaBICHA BO3MOXKHOCTH
oOMeHHnBaTHLCS JaHHBIMU 4YCPE3
MPI_Intracomm(...)
MPI_Intercomm(...)
MPI_COMM_WORLD
MPI_GROUP_WORLD
MPI_Comm_free(...)

P00 T

10. B cpene MPI nis oOMeHa TaHHBIMA BHYTPH OJTHOM TPYMIIBI TapaIeIbHBIX MPOIIECCOB
MCIIOJIB3YIOT KaHaJl CBS3U, KOTOPHIN HA3bIBAIOT

a. UnTep-koMMyHHKATOP

b. MuTpa-koMmMyHHKATOP

C. Jlokan-KOMMYHHUKATOP

d. 'moGan-KOMMyHHKATOP

11. B MPI rpynmnoii Ha3pIBatOT YHOPsAA0YEHHOE MHOXKECTBO
a. MHJIEKCOB IPOLIECCOB

b. panros nporieccos

C. TpyYIII NPOLIECCOB

d. uIeHTU(PHUKATOPOB MPOLIECCOB

12. Wmena rpymm NpoIeccoB MpH UX OOBSBICHUH JTOJHKHBI UMETh THI
a. MPI_Group
b. MPI_Comm
c. MPI_Status

13. Nmena KOMMYHUKATOPOB IIPU UX 00BIABIIEHNH JOJI’)KHBI UMETh TUIL
a. MPI_Group
b. MPI_Comm
c. MPI_Status

14. B MPI umeHa mepeMeHHBIX, B KOTOPBIX COXpaHSETCs] MHPOpMAIUs O COCTOSHUU
BBINOJIHEHHOM MOANPOrpaMM 0OMeHa, TOJDKHBI UMETh TUIT

a. MPI_Group

b. MPI_Comm

c. MPI_Status

d. MPI_Fini

15. Cranpapthyto 6nokupytomyto nepenauy semonnser MPI_Send(*buf, count, datatype,
7?7, tag, comm). Yro 3amuceIBaeTCsI Ha MECTE YETBEPTOrO mapamerpa?
UMsI COMMYHHKaTopa
UMsI TTpoIlecca-moTydaTesns
UMl TTPOIIeCCa-OTIPABUTEIS
paHr mpoiiecca-noaydaTesns
paHT mpoliecca-oTIPaBUTES

®o0 o

16. CranpaptHbiii 6mokupyronmii npueM BoinonHser MPI Recv(*buf, count, datatype,
777, tag, comm, *stat). UTo 3amuceIiBaeTCs Ha MECTE YETBEPTOTO Imapamerpa’?

a. UM COMMYHHKaTOpa

b. mmst mporecca-mosyuaress

C. UMs MPOLIECCA-OTIIPABUTEIIS



d. paHr mporecca-moy4arens
€. paHr mpolecca-oTIPaBUTENS

17. PaccraBbTe MPI BBI30BBI B HEIPOTUBOPEUHUBOM MOCIIEI0BATEILHOCTH.

a. MPIL_Init(...)

b. MPI_Finalize(...)

c. MPI_Comm_rank(...)

d. MPI_Comm_size(...)

e. MPI_Send(...)

f. MPI_Recv(...)

18. CunxpoHu3zanusi NpoueccoB MpH KOJUIEKTUBHOM OOMEHE OCYIIECTBISIETCS BBI30BOM
MPI Barrier(comm). Ona _ mpomecc BeimmosHuBmmid MPI Barrier(comm) moka Bce
IPOIECCHl U3 KOMMYHHKATOPa COMM HE BBIMOIHAT 3Ty (PYHKIUIO.

a. 3ampammnBacT

b. yckopser

C. MPUTOPMaXKUBAET

d. 61okupyet

€. OTKJIIYaeT

19. TIMomnporpamma MPI_Allreduce(...) BeimonHseT 00pabOTKy JaHHBIX, TOCTYHAIOIINX OT
HECKOJIBKHX MPOLIECCOB, U X 3HAYEHHE BO3BPAIACTCS TEM XKE MPOLIECCaM.
MaKCHUMaJIbHOE
KOHEYHOE
MIPOMEKYTOUHOE
CyMMapHoe
MUHHMAaJIbHOE

o0 o

20. Tlognporpamma MPI Allgather(...) BwImonHsIeT cOOp JAHHBIX, TOCTYMAIOIINX
MocIe0BaTENbHO OT N MPOIIECCOB, U MepechutaeT ux k mporeccam
1->k
n->1
n->n
n->k
1->1

o0 o

21. Tlomgnporpamma MPI Alltoall(...) coOupaer mocienOBaTeNbHBI HAOOp JAHHBIX,
MOCTYMAIOIIMX OT N MPOIIECCOB, U pacmpeenseT ux mno k mporeccam
1->k
n->1
n->n
n->k
1->1
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22. Kputnueckoe Bpemsi Tkp 3TO MHHHMAaJIBHOE BpeMs, 32 KOTOPOE MOXKHO PEIIUTh
napajuleNbHyI0 3a7ady Ha p mporeccopax. Kak cBs3ano Tkp ¢ BpeMeHeM peleHus 3aJadd Ha
oaHom mporeccope TO
HUKaK
Txp*p=T0
Txp=TO0/p
Txp<=TO0/p
Txp>=T0/p
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