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¢ ucnonszoBanneM MAO nek. 0/mp. 18/1a0. 0 yac.
BCET0 YaCOB KOHTAKTHOM paboTh 36 vac.
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caMocCTosITelIbHasi paboTa 72 4aca.

B TOM 4YHCJI€ Ha TOATOTOBKY K K3aMeHy 18 uac.
KypcoBasi paboTa / KypcOBOM MPOEKT HE MPEAYCMOTPEHA
3a4eT __ CEMECTD

9K3aMeH 4 cemecTp
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Pabouas mporpamma oOcyxkJieHa Ha 3acenaHuu Kadeapsl MHPoOpMATHKH, MaTEMaTUYECKOTO H
KOMITBIOTEPHOT'O MOIeTHpoBaHus, mpoTokos Ne 18 ot «09» urons 2018 r.
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n.¢.-M.H., mpodeccop YUeboTapes A.1O.

CocraBuTtenb: A-p TEXH. HayK, HOIEHT, mnpodeccop Kadeapsl NPHUKIATHOW MaTEeMaTHKH,
MEXaHHKH, YIIPaBIEHUS U MporpaMMHoro obecneuenus ['punsk B.M.



O0opoTHasi CTOPOHA THTYJIBHOTO JINCTA
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AHHOTAIUA

Pabouas mporpaMMa JUCHMIUIMHBEL «MeTO/bl CO3/1aHusl PacHpeesIEHHbIX U
NapajuleJIbHBIX IPOrPAaMMHBIX CHCTEM MOJEIMPOBAaHUS» pa3paboTaHa Juid
acripaHToB, oOydaronuxcsi 1o HampasieHuio 09.06.01 «Mudopmatuka wu
BBIUMCIIMTENbHAS TEXHUKa», NOpodmib «MaTemaTnueckoe MOJEIUPOBAaHUE,
YUCJICHHBIE METO/IBI M KOMIUIEKCHI IIPOTPaMM)».

TpynoeMKOCTh AUCHUIUIMHBI COCTaBiseT 3 3aueTHbIX eauHuIbl (108 yacos).
TpynoeMKoCTh KOHTakTHOW paboThl (IO y4eOHBIM 3aHSATHSIM) COCTaBISET 36
4acoB, B TOM 4wmclie 18 dacoB B MHTEpakTHUBHOU (dopme. Ha camoctosTensHyro
paboty oTBoaMTCS 72 yaca. ucuuimHa peaau3yeTcss Ha BTOPOM rojly 00ydYeHus
B 3, 4 cemecTpax. @OpMBbI KOHTPOJIS — 3a4ET U FK3aMEH.

B 3 cemectpe TpyA0EMKOCTh JUCLMIUIMHBI COCTABISAET | 3aU4E€THYIO €IUHUILY
(36 uacoB). TpymoemKkocTb JeKIMH B 3 ceMecTpe CcOCTaBsieT 9 dYacos.
Tpynoemkocts nabopaTopHbeIXx paboT B 3 cemectpe coctaBiasier (O dYacos.
TpyaoeMKOCTh ITPAaKTUYECKUX 3aHATUH B 3 CEMECTPE COCTABIIET 9 4acoB, B TOM
yuciae 9 yacoB B HMHTepakTuBHON (opme. Ha camocrositensHyio paboty B 3
ceMecTpe OTBOAUTCS 18 Jacos.

B 4 cemecTpe Tpy10E€MKOCTh AMCLMIUIMHBI COCTABISET 2 3aYETHBIX €IMHUIIBI
(72 wyaca). TpynoemkocTh Jekuuid B 4 ceMecTpe cocTaBisieT 9 4acos.
Tpynoemkocts nabopaTopHbix pabor B 4 cemectpe cocraBisier (O 4acos.
TpyIOoeMKOCTh NMPAKTUYECKUX 3aHATHH B 4 CEMECTpe COCTABISET 9 4acoB, B TOM
yucie 9 yacoB B uHTepakTuBHOU (opme. Ha camocrosarensHyro paboty B 4
cemecTpe oTBoauTcA 54 Jaca, B TOM 4nciie 18 4acoB — Ha MOATOTOBKY K 9K3aMEHY.

Kypc «Metoasl co3nanusi pacipeleIEHHbIX U NapaJljIebHBIX TPOrPaMMHBIX
CUCTEM MOJEIMPOBAHUS» BXOAUT B BApUATHUBHYIO YacThb Y4E€OHOro IUlaHa
MOATOTOBKYU aCUPAHTOB MO Hay4yHOU criennanbHocTH 05.13.18 «MaremaTuueckoe
MOJICJINPOBAHUE, YACIEHHBIE METObI U KOMIIEKCHI ITPOTrPaMM».

HucuunnHa «Meroasl CO3JaHUSl  PACHPENEICHHBIX M [apajulesIbHbIX
IPOrpaMMHBIX CUCTEM MOJEIUPOBAHUS» 0a3upyeTcsl Ha AUCLUUIUIMHAX, CBA3aHHBIX
C aHaJIM30M NPOGECCUOHATBHON NEATEIBbHOCTH U MOCTPOEHUEM HX Mojejel, a
TaKK€ MPOEKTHUPOBAHMEM M  pa3pabOTKOM MPOrpaMMHOTO  0OecredeHus,
U3ydaeMbIX B OakanaBpuare U MarucTparype.

3HaHUs, TOJY4YEHHblE TMpPU M3Y4YeHHH Kypca «MeToasl  co3aaHus
pacnpeieieHHbIX M MapauieJbHbIX MPOrPaMMHBIX CHUCTEM MOJEIUPOBAHUSIY,
OyayT BOCTpeOOBaHBI MpPHU TMOJATOTOBKE K ClIadye KaHAUIAATCKOTO JK3aMEHa [0
HayyHo  cmennanbHOcTH — 05.13.18  «Marematnyeckoe  MOJAEIMPOBAHME,
YUCJICHHBIE METOJIbl MU KOMIUIEKCHl MPOrpaMm», B HAyYHO-UCCIEI0BATEIbCKON
paboTte, Mpu MOATOTOBKE BBIMTYCKHOM pPabOThl M AHMCCEPTAllMd HAa COMCKAHHE
YYEHOU CTENEHU KaHIUJaTa TEXHUYECKUX HayK.

Heap aucuumiauHbl -  (QOpMHpOBaHME TEOPETUUECKUX 3HAHUM WU
IPaKTUYECKUX HABBIKOB CO3/IaHHS MPOTPAMMHBIX CUCTEM, PEIIAEMBbIX MPHU 3TOM
NPUKJIAIHBIX 3a]a4.

3apaum IMCUMIIMHBL



1. O3HakOMJIEHME C OCHOBaMH IMapaJljIe/IbHbIX BBIUMCICHUA W METOAaMH
MOCTPOEHUS apAIIEIbHBIX AITOPUTMOB 00paOOTKU JaHHBIX.

2. M3ydyeHue apxXUTEKTypbl BEKTOPHBIX PpACHIMPEHHH  MPOILIECCOPOB,
OCOOEHHOCTEM HCIOIB30BAHUIO BEKTOPHBIX HHCTPYKLUMHA B MporpamMMmax s
YCKOPEHUS BEIYUCIICHUH.

3. OrpaboTka METOJOB  BEKTOPU3AllMM  BBIYUCICHUH  Pa3IM4YHBIMU
UMEIOIIUMHUCS ONITUMU3UPYIOIIUMHA KOMIIMIATOPaMHU.

4. V3yyeHue OCHOB MHOTOIOTOYHON OOpaOOTKH AaHHBIX C HCIIOJIb30BAHHEM
texHosorun OpenMP u cranmapra MPI (Message Passing Interface).

5. M3ydeHue CylecTBYIOIIMX pacliupeHuid cerer lletpu mist MmoaenvupoBaHus
CHCTEM C IapauIeTu3MOM (KOMITO3UIIMOHATILHBIE CETH, LIBETHBIE CETH).

6. M3ydeHune TeXHOIOTUM JJI TOCTPOCHUS pacpeAeIEHHBIX MPUI0KEHHI.

JUis  yCHemHoro  M3ydeHus  JUCHUIUIMHBI ~ «MeToasl  CcO3aHUus
pacrnpe/iefieHHbIX U MapajuleNIbHbIX MPOTPAMMHBIX CHUCTEM MOJICTUPOBAHUSY) Y
oOy4Jaronmxcst JODKHBL ObITh CHOPMHUPOBAHBI CIEAYIOIIUE HpedsapumeibHble
KOMNemeHYuu:

— CIOCOOHOCTh K CaMOOPIaHU3alMy U CaMO0Opa30BaHUIO;

— CIMOCOOHOCTh K KOMMYHMKAIlMM B YCTHOM M NUCBMEHHBIX (opmax Ha
PYCCKOM M HMHOCTPAHHBIX fA3bIKaxX U PEIICHUs 3aJad MEXJIMYHOCTHOTO H
MEXKYJIBTYPHOTO B3aUMOJICHCTBUS;

— CcmocoOHOCTh paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPUHUMATH
collMajbHbIe, STHUYECKUE, KOH(ECCHOHABHBIE U KYIbTYPHBIE Pa3IudHs,;

— CIMOCOOHOCTh  pemIaTh  CTaHAApTHBIE  3aJaud  MpodecCHOHANTBHON
NEeATEIbHOCTH HAa OCHOBE MH(MOPMAIMOHHOM M OMOJIMOrpapuueckoil KylabTyphl €
IPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH U C Y4YETOM
OCHOBHBIX TpeOOBaHUI MH(POPMALIMOHHON 0€30MacHOCTH;

— CHOCOOHOCTh K OmpeneNieHuto o0mmx ¢GopM ©  3aKOHOMEPHOCTEU
OTIICJILHOM MpeMETHOM 001acTH;

— CIMOCOOHOCTh MYOJMYHO TMPEICTaBISATh COOCTBEHHBbIE U  HU3BECTHBIC
Hay4YHbIE PE3yJIbTATHI,

— CIOCOOHOCTH UCIOJIb30BaTh METO/IbI MaTeMaTHYECKOTO u
AJITOPUTMUYECKOTO MOJECIUPOBAHMUSI TPU aHAIM3€ YNPaBICHUYECKUX 3373y B
Hay4YHO-TEXHUUYECKOM cepe, B AKOHOMUKE, OM3HECE U TYMaHUTAPHBIX 00JIaCTAX.

B pesynapTare wu3ydyeHHs AWCHMIUIMHBI Yy AacHHUPAaHTOB (OPMHUPYIOTCS
CIeAyIONIMe yHUBEpcaldbHble / obOuienpodeccuonanbubie / MpodecCuOHAbHbBIC
KOMIETEHIIUU (3JIEMEHThI KOMIETEHIIU).

Kox u ¢popmysmposka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEeHIIHHU
OIIK-4 - HOpPMAaTUBHO-IIPABOBBIE OCHOBBI 10 OPraHU3alun
[OTOBHOCTH KOJJIEKTUBOB HCCleIoBaTeneil B o0nactu
OpraHu30BaTh paGQTy 3HaeT I/IH(I)OpMaTI/IKI/I Y BBIYUCIIUTEIbHOMN TCXHHUKU,
HCCIEI0BATCIBCKOTO - MCTOJOJIOTHIO MMPOBCACHUA UCCIICAOBAHNN
KOJUIEKTUBA B 00JIaCTU KOJIJICKTUBOM pa3pa6OT‘-II/IKOB.
npodeccHoHaTbHOMI YmMmeer - aHAJIM3UPOBATh, CPABHUBATH U 0OOCHOBBIBATH




JEATENHLHOCTH aIbTEPHATHBHbIE METOIbI UCCIIEOBAHMS,
npeiaraeMble KOJUIEKTUBOM Pa3pabOTUHKOB;
- IPUMEHSATH COBPEMEHHBIE CETEBBIE TEXHOJIOTHHU IS
opranu3aiuy paboThl KOJUIEKTUBA B 00J1aCTH
UH(POPMATHKU U BHIYUCIUTEIBHON TEXHUKH;
Braxcer METO/I0JIOTHEN OpraHu3aIiu padoTh
MCCIIEN0BATENBCKOTO KOJUIEKTHBA.
- TeXHOIOTUIO0 Pa3pabOTKK IPUKIIAJHBIX CHCTEM,
UCIIOJb3yEMBIX JUISl ABTOMATU3AL[MH
IPOPECCHOHATBLHOM JIEITENBHOCTH B PA3IMYHBIX
00J1aCTSIX, B TOM YHCIIE MHTEPHET-CUCTEM,
pachpeielIeHHbIX, KIMEHT-CEPBEPHBIX,
[IK-4 3Haer UHTEIICKTYaJIbHBIX,
CHOCOGHOCTE K - CoBpeMeHHbIE MHCTPYMEHTAJILHbIE CPEJICTBA,
pa3paboTke 1 IpeHa3HaYeHHbIE IS CO3IaHMsl IPUKIIAIHBIX
060CHOBAHNIO IPOrPaMMHBIX CHCTEM Pa3JIMYHOrO HA3HAUEHUS, B TOM
KOMILICKCOB YKCIIE MHTEPHET-CUCTEM, PACTIPEAEIEHHBIX, KIIMEHT-
npoGIeMHo- CEPBEPHBIX, HHTEJIEKTYAIbHBIX.
OPUEHTHPOBAHHBIX AHaM3MpoBaTh TPEOOBAHUS U HA UX OCHOBE
pOrpaMMm JUIs BBIOMPATh COBPEMEHHBIE HHCTPYMEHTAJILHBIE
KOMIILIOTEPHOTO CpeNCTBa, NpeJHa3HAYEHHBIE IS CO3IAHU
MOJIETUPOBAHMS Vmeer IPUKJIAHBIX IPOrPAMMHBIX CUCTEM Pa3IMYHOTO
HpeaMETHBIX 00IacTel Ha3HAYEHHMsI, B TOM YHCIIE HHTEPHET-CUCTEM,
Y [IPOBEIEHUS pacnpeseneHHbIX, KIMEHT-CEPBEPHBIX,
BBIUMCIIUTENBHBIX VHTEJUIEKTYaIbHBIX.
9KCIICPUMCHTOB Mertogamu 060CHOBaHMS BHIOOPA HHCTPYMEHTAIBHBIX
CPEJICTB, TPEAHA3HAYECHHBIX I CO3IaHuUs
Brageer | MPHIVTAIHBIX IPOTPAMMHBIX CHCTEM PasTHIHOTO
Ha3HAYEHWsl, B TOM YUCJIE HHTEPHET-CUCTEM,
pachpesieNieHHbIX, KIMEHT-CEPBEPHBIX,
MHTEIUIEKTYaJIbHbIX.

Jlnst hopMHpOBaHUS BBIMICYKAa3aHHBIX KOMIETCHITMN B paMKaX TUCIUATLTAHBI
«MeTtoapl cO3MaHMsI PACTIPEACICHHBIX W TMapajUIeIbHBIX MPOTPAMMHBIX CHCTEM
MOJICJTUPOBAHUS»  MPUMEHSIOTCS  CIEAYIONIME  METOAbl  aKTUBHOro  /
WHTEPAKTUBHOTO OOYUCHMS: YueOHAasi OUCKYCCUS, peuleHue UCCiedo8amenbCKou
3a0auu, «M032080U UMYPM», MeMOO NPOEKMO8.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

(18 uac., B Tom uncie 0 yac. ¢ HCMOJIb30BAHHMEM METO/I0B AKTHBHOI0
o0yueHus)

3ansaTne 1. CymHOCTH QJrOPUTMOB MNapaIeIbHON, KOHBeHEepHOH U
KOHBelepHOo-napajlieJibHOi 00padoTkn naHHbIX (2/0 yaca)

Oo6mas apXUTEKTypa MHOTOIIPOLIECCOPHOU CUCTEMBL. [Tpumep
MHOT'OIPOLIECCOPHBIX CUCTEM. OcHOBHBIE IIOHATUS [apaJlICIbHOTO
nporpammupoBanus. Knaccudukanus OauHHA: OJUHOYHBIM M MHOKECTBEHHBIN



NOTOK KOMaHJ M JaHHbIX. 3akoHel Mypa, Ampana u ['ycraBcona-bapcuca.
ApXUTEKTypHbIE MapajulebHble OCOOEHHOCTH COBPEMEHHBIX IMPOLIECCOPOB
(MHOTOSIIEPHOCTb, CYNEPCKAISAPHOCTb, BEKTOPU3ALMS, IPSIMON TOCTYI K MaMATH).
BekTtopHble HAOOpbl MHCTPYKLUI COBPEMEHHBIX MPOIIECCOPOB U BEKTOPHU3ALUSA
HOCJIEI0BATEIbHBIX BBIPAKEHUI aNrOopUTMOB. METO/IbI U CPECTBA MAPAIIEIbHON
00paboTku HHGOpMaK. MeTOIbl U A3bIKU NAapaJIIEIbHOTO POrPaMMHUPOBAHUS.

3ansaTue 2. IMapagurmsbi apaJjieJIbHOr0 NpOrpaMMHpPOBAHMA:
cunxponm3anus (2/0 yaca)

ApXHUTEKTypa MHOTOIPOLECCOPHON cHCTEMBbI ¢ oOmel maMsaTeio. [Ipodiema
CUHXpOHHU3aUU MOTOKOB. [Ipobnema ycnoBuii roHOK. OOBEKThl CUHXPOHHU3AINH:
cemMaopsl U MBIOTEKCHl. MHOTONOTOYHOE MPOTPaMMHPOBAHHE M YIpPaBICHHUE
NOTOKaMUd B NPUKIAAHBIX  [MApPAUIETBHBIX  OporpamMmax.  TexXHOoJorus
nporpammupoBanus OpenMP. PacnapamienuBanne nMKIOB. ['pynnbl MOTOKOB H
pacrpenesieHue Harpy3Ku.

3anaTue 3. Ilapagurmsl napajiiejJbHOr0 NPOrpaMMHPOBAHHUSI: Iepegayda
cooomenuii (2/0 yaca)

ApXHUTEKTypa  MHOIONPOLECCOPHOM  CUCTEMBI  C  pPACIPEICICHHOU
apXUTEKTYpOl IMaMsaTH. Mojenb B3aMMOJEHCTBHS OTKPBITBIX cucTeM. lloHsTue
NPOTOKOJIA TIepefaydl JaHHBIX. ba3oBbie omepanmu mepefadd JaHHBIX: Send-
Receive. Opranuzanus nepegayd JaHHBIX Ha NOPHUKIAJAHOM YpPOBHE B
pacupeleNieHHbIX W NapajUleNbHbIX MporpaMMax. buOJMOTEeKa COKETOB U
peanu3anus KIMEHT-CEpBEpHOl Mojenu B3auMmozeicTBusa. Ctanaapt unrepgerica
nepenaun coodmennit (MPI). Ilapnas mnepegaua coobumienuil. ['pynmoBas
nepeaaya cooOuieHuid. Tomosoruu mpoIeccos.

3austue 4. Ipuioxenus napaJuieJibHOro NMPOrpaMMHPOBAHUA:
nporpaMMupoBanue rpadpuyeckux yckopuredeii (4/0 yaca)

ApXHUTEKTypa TrpapuUecKux ycKopuTene. TexXHOIOTUs mporpaMMHUpPOBAHUS
CUDA. Ilepemaua JaHHBIX MEXIYy OIEPATUBHOM MaMAIThIO KOMIIbIOTEpA U
NaMAThIO TPAPUIECKOTO YCKOPUTENS. ACHUHXPOHHBIN BBI30B HCITOJHIEMOTO KOJa
rpaduuecKkoro yCKopuTes.

3ansitue 5. Teopus cereii [lerpu ( 2/0 yaca)

[Ipocteie cetu Iletpu. I'padp cerm Ilerpu. Ilonstne MapkupoBKH U
JOCTHXKUMOCTHU. J[lepeBo cocTosiHui (UK JepeBO TOCTHARUMOCTH). [ToMeTka cetu
Iletpy W DSKBUBAIEHTHOCTH cered. Touku pgoctyma B cerax llerpwm.
Komnosunnonansueie onepanuu B cetsax Ilerpu. CpoiicTBa  omnepauuii
KoMIio3unuu. [IpumMepsl TOCTpOSHUST KOMIIO3UITMK MOJIeNIel Ha UCXOTHOM Habope
mogenei. Lisernsie cetn Iletpu. KoMno3numonanpHbIe ONEepauy UBETHBIX CETEU
IIetpu. MopenupoBanue BbUMCIEHHW B TepmuHax cered lletpu. Monenn
KJIACCUYECKHUX 3aJad MapajuleJIbHOrO MporpaMMupoBaHus B cerax lletpu
(o6emaromue dunocodsl, mpodIeMa YuTaTeNe 1 nucaresnei).



3ansTue 6. Anredopandeckue moaeau npomeccon ( 2/0 gac.)

OCHOBHBIE TIOJIOKCHHSI TEOPHUS WCUUCICHHUS B3aMMOJCHCTBYIONIUX CHCTEM
(Calculus of Communicating Systems, CCS). CUHTaKcuC U CEeMaHTHUKa ONUCAHUS
nporeccoB B CCS. Teopust mocneaoBaTeIbHBIX B3aUMOJICUCTBYIONINX MPOIIECCOB
Xoapa (Communicating Sequential Processes, CSP). OcnoBnblie nonoxxenust CSP.
Omnucanne MPOIECCOB U CHHXPOHU3AITHSI.

3ansitue 7. CoBpeMeHHbIe TEXHOJOTMU U CPEICTBA MOCTPOEHUS
pacnpenenénnbix cucreMm ( 4/0 gac.)

APXHUTEKTYpBI pacupeneEHHBIX CHCTEM: KIHUEHT-CEPBEP, TOHKHE KIWCHTHI,
TOJICTBIE KJIMEHTHI, apxuTekTypa Peer-To-Peer. Mcnons3zoBanue nporokosnoB TCP
u UDP nnsa noctpoenust pacnpenenéntoit cucremsl. [lepenaya mo ceTy mpocThixX
TUTIOB JIAHHBIX ¥ CJIOXKHBIX OOBEKTOB C HCIIOJIH30BAHHEM MEXaHU3Ma
cepuanm3arnui. Co3mMaHWe pacupeneaCHHOM CcUcTeMbl ¢ momorisio  RMI.
Wcnons3oBanne  texHojgorun  CORBA.  Texuomorus  Web  cepBucos.
Hcnonb3oBanue texHonoruu JMS. Tpanzakiuu u persiukaius 1aHHbIX.

Il. CTPYKTYPA U COAEPXKAHUE MPAKTUYECKOH YACTHU KYPCA

(18 uac., B ToM uyncie 18 yac. ¢ HCNOJb30BaHHEM METOI0B AKTHBHOI'0
00y4eHus)

IpakTuyeckue 3ansatus (18/18 gac.)

3ansTue 1. IlocTpoenue u aHaau3 cxem nporpamm (2/2 yaca).

[TocTpouTs CTaHAAPTHYIO CXEMY MPEIIOKEHHOMN ITporpammsl. Mccnenosars cxemy
mporpaMmMbl Ha TPEAMET IYCTOThI, CBOOOABI W TOTAIbHOCTH. [IpemioxuTh
albTEPHATUBHYIO MHTEPIIPETALIUIO TPOTPAMMBL.

3ansitue 2. Mojaenu nporpamMm B TrepMmuHax cereii [lerpu (4/4 uaca).
OnurcaHnne OCHOBHBIX AJITOPUTMUYECKUX KOHCTPYKIMI B TepMUHaX cerer lleTpu
(ycnoBusi, ukibl). MoaenupoBanue (yHKIIMA ¥ BBI30BOB (DYHKIIMI B TEpMHUHAX
ceren Ilerpu. IlocTtpoenue Mopenu nPeAIOKEHHOW NPOTPAMMBI B TEPMHUHAX
npocteix cered Iletpm wm  uBetHelIx cered lletpy ¢ mpuMeHEHHEM
KOMITO3UIIMOHAJIBHBIX orepaTopoB. [locTpoeHue nepeBa ITOCTMKMMOCTH MOJIETH
nporpamMmsl. IHTepripeTanusi U ONKUCaHUE MOJYYEHHBIX Pe3yJbTaTOB (KOHEUHbIE U
TYIUKOBBIE COCTOSIHUSA).

3ansTue 3. [TocTpoeHue anreopanvyeckux Mojaesei npomeccon (4/4 yaca).
[TocTpoenue Mozaenu cuCTeMbl B TEpMUHAX anreOpsl Xoapa (B3auMOJeHCTBYIOLINE
nocyeoBaTeabHbie mporecchl). Pa3bop mnpumepa 3amaun «O06 obOemarommx
bunocodax.

Bansitue 4. MHCTpyMeHTAJIbHBIE cpeacTBa Bepuduxanuu mnporpamm (4/4
yaca).

3HaKOMCTBO C aBTOMaTH4YecKkol cuctemoil Bepupuxamuu mnporpamm SPIN.
Kpatkoe onucanue s3pika wmogenupoBanus SPIN.  Iloctpoenune Mopenu



napayieIbHOM MpoTrpaMMbl Ha TpuMmepe 3amgaun «O pa3aeneHur MHOKECTBY.
Bepudukanus wmonenu ¢ wucnonb3zoBanueM SPIN. Anamn3z u  oOcyxiaeHue
MOJIYYCHHBIX PE3yJIbTaTOB, MOAUGUKAIMSA TPOrpaMMbl [JIsl TOJYYCHHUS €€
KOPPEKTHOTO BapHaHTa.

3anstue 5. Co3nanne napajjiejbHbIX porpamm (4/4 gaca).

KoMnussinys u 3anyck mapajuiesibHbIX TporpamMm, 0OMEeH JaHHBIMHU MEXKIY ABYMS
napajuieIbHbIMA BETBAMH, (PYHKIIMU yHpaBlieHUs MoTokamu B cucteMe OpenMP,
¢bynkun oOMeHa naHHbIMH B cuctemMe MPI, mapanienbHble TporpaMMbl st
MaTpPUYHBIX 33714, NapaJJIeIbHbIE TPOTPAMMBbI JJIsl COPTUPOBOK MHOKECTB.

JlaGopaTopusie padorsi (0/0 uac.)

Kypc He npenycmaTtpuBaeT 1ab0paTopHBIX padoT.

I11.  YYEBHO-METOJUYECKOE OBECIIEYEHHE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIINUXCA

Y4ebHOo-MeToAMuECKOe oOecrieueHue CaMOCTOSATEIIbHON paboThI
oOydaromuxcs M0 JguciuruiiHe «MeToasl  co3maHusl  paclpeiefieHHBIX U
NapajUIeIbHBIX  MPOTPAMMHBIX CHCTEM  MOJICIMPOBAHUS»  IPEACTABICHO B
npuwioxkeHuu 1 u BkirovaeT B ceOs:

IUTaH-Tpa(UK BIMOJIHCHHS CAaMOCTOSITSIbHOM paOOTHI M0 JUCIUIIINHE, B TOM
YHCJIC IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KXKIOMY 33JIaHUIO;

XapaKTepUCTHKA 3aJaHUM s CaMOCTOSTENIbHON palboThl 00ydYaromuXcs
Y METOJMYCCKHE PEKOMCH/IAIINH TI0 UX BBITIOJHEHUIO;

TpeOOBaHMsI K  TPEACTABICHUIO W O(DOPMIICHMIO  PE3yJbTAaTOB
CaMOCTOSATENbHOM pabOThI;

KPUTEPUH OIICHKH BBITIOJIHEHUSI CAMOCTOSITEIILHOU PabOTHI.

V. KOHTPOJIb JOCTUKEHUA LHEJU KYPCA

3 cemecTp
Ne KonTtponupyemsie paszziensl / TeMBbI Koggl, OneHouHsble
JUCITUATITUHBI HAaWMEHOBAaHHE U CpelICTBa
n/ JTanbl TEKYIIUH | IPOMEXKY
I (bopmupoBaHus KOHTPOJI | TOYHAs
KOMITETEHIINI b aTTecTar
usi
1 | 3ansatue | CymHOCTh anropuTMOB OIIK-4, VO-1 3ayer,
TapajuieIbHOM, KOHBEHEPHOW U KOHBEHEPHO- TIK-4 3nact Cobeceno | BOImpock
TapajuieIbHOM 00pabOTKU TaHHBIX BaHWE 1-3




YO-1
Cobeceno
VmMeer BAaHUC
Bnaneer
3anstue 2 [Tapaaurmel napaiiebHOTO OIIK-4, | 3Haer YO-1 3ayer,
MPOrPaMMHUPOBAHUS: CHHXPOHHU3AIHS IIK-4 Vmeer | Cobeceno | Bompock
Bnamer | BaHue 4-6
OIIK-4, VO-1 3a4er,
TIK-4 3nact Cobeceno | BOmpocCk!
BaHWE 7-10
3ansrue 3 [Tapaaurmsl napanenbHOTO
MPOrPaMMHUPOBAHUS: TIepenada COOOIeHU YO-1
Ymeer Cobeceno
Brnaneer | BaHue
OIIK-4, VO-1 3a4er,
TIK-4 Cobeceno | Bompock
SHACT | e 11-13
3anstue 4 [IpunoxkeHus napajuienbHOro
IIporpaMMHpOBaHus: IPOrpaMMUPOBAHUC YO-l
rpadUYecKuX yCKOpHUTETeH Veer Cobeceso
Brnaneer | BaHue
4 cemecTp
OIIK-4, YO-1 DK3aMeH
TIK-4 3Haer Cobecen | BOmpocChI
OBaHHE 1-5
3anstue 5 Teopus cereii [lerpu VO-1
VYmMmeer Cobeceno
Bnaneer | BaHue
OI1IK-4, YVO-1 Ok3aMeH
T1K-4 3Haer Cobeceno BOIPOCHI
BaHUE 6-10
3ansTHe 6 Anrebpanyeckue MOJEIH MPOIIECCOB YO-1
Ymeer Cobeceno
Bnaneer | BaHue
OIIK-4, VO-1 OKk3aMeH
[K-4 3HaeT Cobeceno | pompocst
3anstue 7 CoBpeMEHHbBIE TEXHOJIOTHH U zf‘gflle 11-13
CPEICTBA MOCTPOCHHUS PACIIPEICIEHHBIX CHCTEM Vaeer CoGecero
Bnaneer | Banue




@DoH/T OLIEHOYHBIX CPEJICTB MO JUCHHUIUIMHE PEACTaBIEH B MPUIOKEHUHU 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEeparypa

1. JluueB, A.B. TexHosoruu mnapajyieIbHOIO MNPOTPAMMHUPOBAHUS IS
MIPOIIECCOPOB HOBBIX apXUTEKTYp: yueOHHK it By30B / A.B.Jlunes, JI.K.
boronenos, C.U. bactpakoB / mox pea. B. Il. I'eprens. — M: Uzg. MI'Y,
2010. — 151 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:660909&theme=FEFU

2. Jlesun, M.II. IlapamiensHOE TPOTrPaMMHUPOBAHHE C HCIIOJIB30BAHUEM
OpenMP [Dnektponnsiii pecypc] / M. I1. JIeBUH. — DIEKTPOH. TEKCTOBbBIE
nanueie. — M. : UnTepHer-Yuusepcurer Mudbopmarmonnsix TexHomoru
(MUHTYUT), 2016. — 133 ¢. — 978-5-94774-857-4. — Pexum pocryna:
http://www.iprbookshop.ru/52216.html

3. BBenenue B apxuTeKTypy MporpaMMHOTO obecrieueHus: YueOHoe mocodue /
['arapuna JLI'., ®enopoB A.P., @®enopos IL.A. - M.: U] ®OPYM, HUI]
NH®D®PA-M, 2016. - 320 c.: 60x90 1/16. - (Beicmiee oOpazoBaHue)
(ITepernér 7BL) ISBN 978-5-8199-0649-1
http://znanium.com/catalog.php?bookinfo=542665

4. AutonoB, A.C. IlapannenbHoe NpOrpaMMHpPOBAaHUE C HCIOIb30BAHUEM
texHonorun MPI [Onextponnsiit pecype] / A. C. AHTOHOB. — 2-€ U3l —
OJIEKTPOH.  TEKCTOBbIE  JaHHble. — M.: HTepHer-YHuBEpPCUTET
Nudpopmanmonnsix Texunomoruit (MHTYUT), 2016. — 83 ¢. — 2227-8397.
— Pexum noctyna: http://www.iprbookshop.ru/73704.html

5. Ontonu, VY. IlapamnenbHoe mnporpammupoBanue Ha C++ B JI€HCTBUH.
[IpakTrka pa3pabOTKU MHOTOIOTOYHBIX MPOTpaMM [ DIIEKTPOHHBIN pecypc] :
yaebHoe rmocodue / Y. DHTOHHU ; 1iep. ¢ aHr1. CIMHKUH A.A.. — DIEKTpOH.
naH. — Mocksa : JIMK Ilpecc, 2012. — 672 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/4813

6. Typanpuyk, K. A. [lapamiensHoe nporpaMMUpOBaHUE C TIOMOIIIBIO s3biKa CH#
[DnekTponnsrii pecypc] / K. A. Typampuyk. — 3-¢ u31. — DIEKTPOH.
TeKcToBble AaHHble. — M. : MHTepHeT-YHUBepcuter MHpOpMALIMOHHBIX
Texnonoruit (MHTYUT), A#r IIu Dp Menua, 2019. — 189 c¢. — 978-5-
4486-0506-2. — Pexxum moctyna: http://www.iprbookshop.ru/79714.html

7. bunmur, B. A. IlapannenbHble  BBIYUCICHUS HU  MHOTONOTOYHOE
nporpaMmmupoBanue [aexkTpoHHbslit pecype] / B. A. bunnur. — 2-e uzg. —
DONEeKTpOH. TEKCTOBble JAaHHble. — M. : VIHTepHET-YHUBEPCUTET
Nudopmarmonnsix Texnonoruit (MHTYUT), 2016. — 310 c. — 2227-
8397. — Pexxum poctyna: http://www.iprbookshop.ru/73705.html

8. Ipsixonos, B.Il. MATLAB. Tlonuslit camoyuutens [ IIeKTpOHHBIN pecypc] /
B.II. JIpsikoHOB. — DJEKTPOH. TEKCTOBble JaHHble. — (CapaTosB:



http://lib.dvfu.ru:8080/lib/item?id=chamo:660909&theme=FEFU
http://www.iprbookshop.ru/52216.html
http://znanium.com/catalog.php?bookinfo=542665
http://www.iprbookshop.ru/73704.html
https://e.lanbook.com/book/4813
http://www.iprbookshop.ru/79714.html
http://www.iprbookshop.ru/73705.html

[IpodobpazoBanue, 2017. — 768 c. — 978-5-4488-0065-8. — Pexum
nocryma: http://www.iprbookshop.ru/63590.html

JlonoiHUTEIbHAS JIUTEepaTypa

1. Jlomazora, WM.A. Bnoxensnesie cetu Ilerpu: MoaenupoBaHWe U aHaIW3
pacIpelieieHHbIX CHCTEM C OOBEKTHOW CTpPyKTypoil [MoHorpadumsi] / W.A.
Jlomazoga. - M.: Hayunsrnii mup, 2004. — 208 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:6545&theme=FEFU

2. YnpsHoB, M.B. PecypcHO-3QpeKTuBHBIE KOMITBIOTEPHBIE  AJTOPUTMBI.
Paspabotka u ananmm3 / M.B. VYiupsHoB. — M.: "®usmarout", 2008. -304 c.
http://e.lanbook.com/books/element.php?pll id=2354

3. BbicoKOnpon3BOAUTENIbHBIE BBIUYMCICHUS Ha KiacTepax: YueOHoe mocobue /
non pen. A.B. Crapuenko. - Tomck: M3a-Bo Tom. yn-ta, 2008. - 198 c.
[DnexTponnsiit pecype]: URL: http://window.edu.ru/resource/897/71897

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJICEKOMMYHHKALMOHHOM CeTH
«HHTEepHET»

L

http://novtex.ru/ XXypuans! uzgareiabcrBa HoBbie TEXHOIOTHH

https://github.com/ Cucrema konTposis Bepcuii Git

3. http://matlab.exponenta.ru/ Mariab u  CuMyIMHK —  COOOIIECTBO
I10JIb30BaTEIIEeH

4. https://matlab.ru/ Matna6 u CuMyaIuHK — LEHTP KOMITETEHIUI

no

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U NIPOrPaMMHOI0 o0ecreYeHust

WuterpupoBanubie cpenbl paspadorumka Eclipse, NetBeans, Visual Studio.
Cucrema xontpoiis Bepcuit Git. Oduchoe I10. [Taker Matlab.

VI. METOANYECKHUE YKA3AHUSA
ITO OCBOEHUMIO N CHUITJIMHBI

JucuuninuHa uW3ydaercs B CIEAYIOIIMX  OpraHM3allMOHHBIX  (popmax:
JIEKIIMOHHbIE, MPAKTUYECKUE 3aHATHA M CAMOCTOATEIbHas paboTa aclupaHTa.
AcnupaHT JOJDKEH IUTAaHUpPOBaTh TIpaduK CcaMOCTOATEIbHOW pabOThl 1O
JUCLUIUIMHE U MPUAEPIKUBATHCS €TO.

OcHoBHOM  (popmoOil  caMOCTOSITENIbHOW — paOOThl  aclupaHTa  SIBISIETCS
BBITIOJIHEHUE MTPOEKTA, a TAK)KE MOJArOTOBKA JIOKJIAO0B JJIsl MPAKTUYECKUX 3aHATHMA.

K mpakthyeckum 3aHSATUSIM ClEeIyeT TOTOBUThCA. [ 3TOro HeoOXoaumo
3HaThb NPOrpaMMy Kypca M PEKOMEHJIOBAaHHYIO JuTepaTypy. Heobxoaumo
MOBTOPUTH OCHOBHBIE pa3liejbl TaKMX KypcoB, Kak «TexHomorusi pa3paboTKu


http://www.iprbookshop.ru/63590.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:6545&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%282004%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%282004%29.xml&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=2354
http://window.edu.ru/resource/897/71897
http://novtex.ru/
https://github.com/
http://matlab.exponenta.ru/
https://matlab.ru/

nporpaMMHOro  obecrneueHusi»,  «MeToapl ~ CHUCTEMHOTO  aHalu3a U
MOJAeNUpoBaHus» U «MaTtemaTuueckas JIOTMKa», YTOObl OCBauMBaTh HOBBIN
Matepuan 6osnee 3pdexTuBHO. PekoMeHayeTcs Takke BiaJeHHE XOTs Obl OJHUM
U3 QYHKIIMOHAIBHBIX M JIOTHYECKUX SI3bIKOB MPOTPaAaMMHUPOBAHUS AJIS YCIEUTHOTO
OCBOCHHMS JTUCUMUIUIMHBL. ACHUpaHTy HEOOXOJAMMO aKTHUBHO Yy4YacTBOBAaTh B
JUCKYCCUSIX, He OO0SThCA 3a/aBaTh BOMPOCHI MPEMNOAABATENIO U JIPYTUM
YYaCTHUKaM.

KonTponb 3a  BBINOJIHEHHEM  CAMOCTOSTENBHOW  pabOThl  acmupaHTa
IPOU3BOAUTCS B BHUAEC KOHTPOJIS KaXIOTO JTama paldOThl, OTPAXEHHOTO B
JOKYMEHTALUH, U 3aIIUThI IPOEKTA.

VIl. MATEPUAJILHO-TEXHUYECKOE OBECHEYEHHNE
JTUCHUATIIMHBI

[IpakTrueckue 3aHATHUSI TTPOBOJSATCA B CICHHAIU3UPOBAHHOM KOMIBIOTEPHOM
kinacce. HeoOGxomuMo oOopymoBaHue i JAEMOHCTpAllMM  MpPE3CHTAIUI:
KOMITBIOTEP, TMPOEKTOp, MOHHUTOp. KommbioTep J0KeH OBITh OCHAICH
cienyronmuM nporpaMmmibsiM obecrieuenueM: LibreOffice unu Microsoft Word, a
takxe Microsoft PowerPoint.
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

3 cemecTp
Ne aTa/CpoKu Bcero ®opma
A p Buanr CPC p
1/ | BBINOJHEHUSA YacoB | KOHTPOJIs
1. W3yuenne Teopernyeckoro marepuaia k I13-1 | 2 Cobecenos
1-5 wemens | MO JIUTEPAaTypHBIM HCTOUHUKAM aHue
oOy4enust | JlokIaj HA CEMUHApE 2 IIpoBepka
JOKJIaja
2. W3zyuenne Teopernyeckoro marepuaia k I13-2 | 3 Cobecernos
6-10 memens | 11O IMTEPATYPHBIM HCTOYHMKAM aHue
06yueHus Joxnan Ha ceMuHape 2 [TpoBepka
JOKIaza
[ToaroroBka K MPOMEXYTOUYHON aTTECTaIIHH. 9 3auer
3 15 -18 nenens
' oOyueHus
BCEI'O 18
4 cemecTp
Ne aTa/cpoku Bcero ®opma
A p Buasr CPC p
1/ | BBINOJHEHHSA 4acoB | KOHTPOJIS
1. W3zyuenne Teoperndyeckoro marepuana k [13-3 | 7 Cobecenos
1-5 meenss | O JIUTEPaTypHBIM UCTOUHHKAM aHue
00yueHus Jlokitan Ha cemuHape 5 [IpoBepka
IPOEKTa
2. N3yuenue TeopeTnueckoro matepuana k [13-4 | 7 Cobecenos
6-10 Heenst | 11O TMTEPATYPHBIM HCTOYHHKAM aHue
06GyueHHs Jlokita Ha cemuHape 5 [TIpoBepka
IIPOEKTa
3. N3yuenue Teopernyeckoro marepuana k [13-5 | 7 Cobecenos
11-15 Henenst | O IUTEPATYPHBIM HCTOYHHKAM aHue
o0y4yeHHUs Jloknan Ha ceMHuHape 5 IIpoBepka
MIPOEKTA
[TonroroBka K MPOMEXKYTOYHOM aTTECTAIlUH. 18 DK3aMeH
4 16 -18 nenens
' oOyueHus
BCEI'O 54




PexoMeHIanuu mo caMoCToATeILHOM padoTe CTY1eHTOB
PexoMenaanuu mo padore ¢ JuTepaTypou

st 6onee 3p(HEeKTUBHOTO OCBOEHHUS M YCBOEHHUS MaTepHalla peKOMEHIYeTCs
O3HAKOMUTBHCS C TEOPETUYECKUM MaTepuajioM II0 TOM WIM HWHOHM TEME [0
MPOBEICHUS TPAKTUYECKOro 3aHATHs. Bcio ydeOHylo luTepaTypy KelaTelbHO
U3Yy4aTh «IO0J KOHCIIEKT.

[lenr HamucaHMsI KOHCHEKTA MO JUCHMIUIMHE — C()OPMHUPOBATH HABBIKU I10
MIOUCKY, OTOOPY, aHAIU3Y U (POPMYIHUPOBAHUIO YUEOHOI0 Marepuaa.

Paboty c TeopernueckuM MaTepuaioM IO TeME€ MOXKHO IPOBOAMUTH IO
CHEAYIOILIEH CXEME:

- Ha3BaHUE TEMBI;

- LIEJIM ¥ 33]1a41 U3YUYEHUS TEMBI,

- OCHOBHBIE BOIIPOCHI TEMBI;

- XapaKTepUCTUKAa OCHOBHBIX MOHATHH U OMNpeAesieHUu, HEOOXOAUMBIX AJIs
YCBOECHUS JaHHOU TEMBI;

- KpaTKu€ BBIBOJbI, OPUEHTUPYIOIIME HA OIPEIEICHHYI0 COBOKYIHOCTH
CBEJCHUI, OCHOBHBIX MWJIEH, KIHOYEBBIX IIOJOXKEHUH, CUCTEMY JOKa3aTeibCTB,
KOTOpbIE HEOOXOJUMO YCBOUTb.

[Tpu paboTe Haa KOHCHEKTOM OOS3aTENbHO BBIBISAIOTCA W OTMEYAIOTCS
TPYIHBIE JJII CAMOCTOSITEJIBHOTO M3Yy4Y€HHsS BOIPOCHl, C KOTOPBIMH YMECTHO
oOpaTUThCA K MPENoJaBaTeNl0 MpPU MOCEHIEHHH KOHCYJIbTaluui, Ju00 B
WHIUBUYAIbHOM MOPSIZIKE.

MeTonnquKne YKa3aHud 110 MOATOTOBKE K MNPAKTUYCCKUM 3aHATUAM

[ToaroToBKy K Ka)a0My MPAaKTUYECKOMY 3aHSATUIO KXKIbIA CTYAEHT JOJIKEH
HauaThb C M3YYEHHUS TEOPETHUYECKOr0 MaTepualla U O3HAKOMIIEHHS C IUIAHOM,
KOTOPBIM OTPAXKAET COAECPIKAHUE MPEIIIOKECHHOW TeMbl. BCce HOBBIE TOHSTHS IO
U3y4aeMoil TeMe He0OXO0IMMO BBIyUHUTh HAU3YCTh M BHECTHU B TII0CCAPUI, KOTOPBII
11eJ1eCO00pa3HO BECTH C CAaMOTO Havasia u3yueHus Kypca. Pe3ynbrar Takoil paboThbl
JIOJDKEH TPOSIBUTHCSI B CIIOCOOHOCTH  CTyZ€HTa CBOOOJHO OTBETHTHh Ha
TEOPETUYECKUE BONPOCHl IO TEME 3aJaHus, I[PABUIBHOM  BBIIIOJHECHUU
nabopatopHOit pabOTHI.

B nporuecce nmpakTUYECKOro 3aHsATUS CTYACHT AOJDKEH cO34aTh TPeOyeMblii
JOKYMEHT C TOMOIIBIO MPEAIAraéMoro MmporpaMMHOIO CpPEICTBA U BBINOJIHUTH
TpeOyeMbie B 3aJJaHUU OIEpaINH, JIMOO MOATOTOBUTH K JIUCKYCCUH TEOPETUUCCKUMA
MaTepuai 1o NpeaioKEeHHON TEME.

Kpurtepuu onenkn 1a60paTopHbIX(IPAKTHYECKHUX) padoT

— 100-86 - BbBIIONHEHBI BCE 3aJaHMs MPAKTHYECKOW (JI1a00paTOpPHONN)
paboThI, CTYACHT YETKO 1 0€3 OMMUOOK OTBETHII HA BCE KOHTPOJIbHBIEC BOITPOCHI.

— 85-76 - BBIMIOJHEHBI BCE 3a/IaHUsI TIPAKTUIECKOU (J1abopaTOpHOi) paboThI;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIBHBIC BOIIPOCHI C 3aMCUaHHUSIMHU.



— 75-61 BBINOJIHEHBI BCE 3a/laHUs MMPAKTUUYECKON (J1abopaTopHOii) paboThI ¢
3aMEUYaHHsSIMH; CTYJICHT OTBETHJI HA BCE KOHTPOJILHBIE BOIPOCHI C 3aMEYaHUSIMH.

- 60-50 OamnoB - CTYAEGHT HE BBIIOJHWI WM BBITIOJHWI HEIPABUILHO

3aJlaHusl TPAKTUYECKOW (J1abopaTopHOM) pabOTHI; CTYICHT OTBETWIJI Ha

KOHTPOJIbHBIE BOIPOCHI C OIMMOKAMHU WM HE OTBETHJ HAa KOHTPOJIBHBIC

BOTIPOCHI.



[Tpunoxenue 2
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Kox u ¢popmysimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIETEeHIUH
- HOPMaTHBHO-IIPaBOBBIC OCHOBBI 110 OPraHU3aLUH
KOJUIEKTUBOB HCCIIeZ0BaTeNell B 001aCTH
3Haer UH()OPMATHUKU M BEIYUCIUTEIILHON TEXHUKH;
OIK-4 - METOJIOJIOTHIO IPOBEICHUS HCCIICAOBAHNI
T OTOBHOCTE KOJIJICKTHBOM Pa3pabOTUMKOB.
OpraHu30BaTh padboTy - QaHAJIM3UPOBAaTh, CPABHUBATh U OOOCHOBBIBATH
HCCIIEI0BATEIbCKOTO IbTEPHATUBHBIC METO/IbI UCCIICJOBAHHMS,
KOJUICKTHBA B 00JIaCTH Vieer npejsiaraeMbie KOJUICKTHBOM Pa3pabOTYHKOB,;
npodeccHoHaIbHON - IPUMEHSATH COBPEMEHHBIE CETEBbIC TEXHOJIOTHH IS
JESATeIbHOCTH opranu3zanuu paboThl KOJUIEKTUBA B 00J1aCTH
UH()OPMATHUKU M BEIYUCIUTEIILHON TEXHUKH;
Braneer METOJI0JIOT el OpraHu3anuy paboThI
UCCJIEI0BATEIBCKOTO KOJJICKTHBA.
- TexHOI0TUIO pa3pabOTKU MPUKIIAJHBIX CUCTEM,
UCIIONIB3YyEMBIX ISl aBTOMATH3aLUuH
podeCcCHOHATIBHOM ACATEILHOCTU B PA3JIMYHBIX
00J1acTAX, B TOM YHCJIE MHTEPHET-CUCTEM,
pacrnpe/ielieHHbIX, KINEHT-CEPBEPHBIX,
MK-4 3Haer UHTEJUICKTYaJIbHBIX;
CHOCOBHOCTE K - CoBpeMeHHbIC HHCTPYMEHTAIILHBIC CPE/ICTBA,
paspaboTKke u npeHa3HauCHHBIC IS CO3/IaHMs TIPUKIIATHBIX
060CHOBAHMIO HNPOrPaMMHBIX CUCTEM Pa3JIMYHOr0 Ha3HAYCHUS, B TOM
KOMIIICKCOB YHCIJIe HHTEPHET-CUCTEM, PacIipeeICHHBIX, KIHEHT-
POGIEMHO- CEpPBEPHBIX, HHTEIUICKTYaIbHBIX.
OPHEHTHPOBAHHBIX AHanu3upoBaTh TpeOOBAHUS M HA UX OCHOBE
IpOrpamM Jijist BBIOMPATh COBPEMEHHBIC HHCTPYMEHTAIbLHBIC
KOMITBIOTEPHOTO Cpe/CTBa, IpeTHa3HAYCHHBIE [T CO3JaHUS
MO/ICTTHPOBAHHSI Ymeer NPUKJIAIHBIX MIPOrPAMMHBIX CUCTEM Pa3IUYHOTO
IpeAMETHBIX o0acTeit Ha3HA4YCHUS, B TOM YHCJIe HHTEPHET-CHCTEM,
Y TIPOBE/ICHHUSI pacrnpeielieHHbIX, KINEHT-CEPBEPHBIX,
BBIYHCITUTENEHBIX UHTEIJICKTYaJIbHBIX.
SKCIICPUMCHTOB MeronamMu 060CHOBaHUS! BHIOOPA HHCTPYMEHTAJILHBIX
CPEJICTB, PEIHA3HAYCHHBIX JUIS CO3JJaHMUS
Brajeer | MPHITAIHBIX NPOTPAMMHBIX CHCTEM Pa3THIHOrO

HAa3HA4YCHUs, B TOM YUCIIC UHTCPHCT-CUCTEM,
pacnpeaciiCHHbIX, KIMCHT-CCPBCPHBIX,
HHTCIICKTYAaJIbHBIX.




3 cemecTp

Ne KonTponupyembie paznesnst / TeMbl Konpr, OrueHouHble
JIUCIATLITUHBI HAUMEHOBAHUE U CpeJICTBa
n/ 3Tarlbl TEKYIIUH | IPOMEXKY
I hopmupoBaHus KOHTPOJ | TOYHas
KOMIIETECHIIN I b aTTecTall
ust
1 | 3ansaTtue 1 CynHOCTh QITOPUTMOB OIIK-4, YO-1 3a4er,
MapajuIeIbHOM, KOHBEHEpHOW M KOHBEHEpHO- TIK-4 3nact Cobeceno | BOIpockl
TapajuIeIbHON 00paOOTKH TaHHBIX BaHWE 1-3
YO-1
Cobeceno
YMmeer BaHHC
Bnageer
2 | Baustue 2 ITapagurMel mapaiieabHOTO OIIK-4, | 3Haer YO-1 3a4er,
porpaMMHpPOBaHUs: CHHXPOHHU3aLUA TIK-4 VYMmeer Cobeceno BOIIPOCHI
Bnager | BaHue 4-6
OIIK-4, VO-1 3a4er,
T1K-4 3naer Cobeceno | BOmpoCkH!
BaHHWE 7-10
3 3anstue 3 [lapaaurmsl napanaenbHOTO
MPOrpaMMHUPOBAHUS: Tepenada COOOIIeHU YO-1
Ymeer Cobeceno
Bnaneer | Banue
OIIK-4, VO-1 3a4er,
TIK-4 3naet Cobeceno | BOIPOCHI
BaHHWE 11-13
3anstue 4 [IpunokeHns napauienbHOTo
4 | mporpaMMUpOBaHUS: MpOrpaMMHpOBAHHE VO-1
rpadUUeCcKuX YCKOpUTEIeH Vaeer CoGeceso
Bnaneer | Banue
4 cemecTp
OIIK-4, YO-1 DK3aMeH
[K-4 3Haer Cobecen | Bompochl
OBaHUE 1-5
5 | 3ansarue 5 Teopus cereit llerpu VO-1
Ymeer Cobeceno
Bianeer | Banue




OI1K-4, VO-1 DK3aMeH
T1K-4 3Haer Cobeceno BOIIPOCHI
BaHUE 6-10
6 | 3anarue 6 AnredpandyecKkre MOIEIH IIPOLECCOB YO-1
YmMmeer Cobeceno
Brnaneer | Banue
OI1K-4, VO-1 DK3aMeH
T1K-4 3Haer Cobeceno BOIPOCEHI
BaHUE -
7 3ansatue 7 CoBpeMEeHHBIC TEXHOJIOTHH U VO-1 11-13
CpEJICTBA MIOCTPOEHHSI PACTIPEACIEHHBIX CHCTEM
p P pactip YmMmeer Cobeceno
Bnaneer | BaHue
HIkana OLHCHUBAHUSA YPOBHSA C(POPMUPOBAHHOCTHU KOMHeTeHHl/Iﬁ
Koa n Jransl popMupoOBaAHUA KpUTepuun noka3zaresju
(¢opMmysup | KOMIETEHIUU
OBKa
KOMIIETEHII
HH
- HOpPMAaTUBHO- [IpeacraBnenuss 006 | CriocoOHOCTH 1aTh
MIPaBOBBIC OCHOBBI OCHOBaX M METOJax | OTBETHI HA BOMPOCHI O
110 OpraHu3aIu OpraHu3aluu CYILIECTBYIOIINX
KOJIJIEKTUBOB KOJIJIEKTUBOB METOJIax
HCCleA0BaTeNcH B pa3pabOTUYNKOB
3HAeT
obyactu
(mopor
. UH(OPMATUKH U
OBBIN .
BBIYHCIIUTEIIBHOM
YPOBEH i
b) TEXHUKHU;
- METO0JIOTUIO
OIIK-4 A
MIPOBEICHUS
I'oTOBHOCTB N
HCCIEOBAHUM
OpraHu30Ba
KOJJIEKTUBOM
Tb paboTy
pa3pabOTUHKOB.
HCCIEeA0BaT >
IIBCKOTO - QHAJIN3UPOBATH, Ymenne He menee 5 ponen
CpaBHUBATh U OpraHu30BaTh pa3pabOTUYNKOB
KOJIJIEKTHUBA
000CHOBBIBAThH paboTy KOJUIEKTHBA
B 00J1acTH
aJbTEpPHATUBHBIC pazpaboTUNKOB
npocdeccuo
N METO/IbI
HaJIbHOU
HCCIEI0BaHUA,
JIeSITeIIbHOC
npeasiaraemMble
™ yMeeT
KOJIJISKTHBOM
(mpons
.. | pa3pabOT4YHKOB;
WUHYTBIN
) - MIPUMEHSATH
COBPEMEHHBIE
CETEeBBIC TEXHOJIOTHH
IR OpraHu3aIu
paboTHl KOJIJIEKTHBA
B obnactu
MH(OPMATHUKH u
BBIYKCIIUTEIIBHON




TEXHHKH,

BJIAJIEET u | Hannume mMeTon0B B
METOIOJIOTHEN BBIITOJIHEHHBIX
pa3pabOTKM  HOBBIX | TPOEKTaX
. METOJIOB
METOI0JIOTHEN .
BIIAJIEE HCCIIEIOBaHUMI 51
OpraHu3aIuu o
T METOIOJIOTHEN 150:¢
paboThI
(BBICOK MIPUMEHEHUS npu
. HCCIIEI0BATEIBCKOTO
W) peleHuu 3aja4 B
KOJIJIEKTHBA.
oOnactu
uHPOPMATUKU u
BBIYUCIIUTEIHLHON
TEXHUKHU
3HAET - TexHomoruro CdopmupoBaHHbIE CriocoOHOCTE 1aTh
(mopor | pa3paboTku MIPEACTABICHUS O | OTBETHI HA BOIIPOCHI
OBLII MIPUKJIATHBIX METOoIax
YPOBEH | CHUCTEM, 000CHOBaHUS
K4 b) UCIONIb3YEMBIX Ml | MOJYYEHHBIX
aBTOMAaTU3alun pe3yIbTaTOB
CrocobHoc " "
™ K poeCCHOHAIBHON | UCCIICIOBAaHUMA c
JIEATEILHOCTH B Y4eTOM  CIelu(UKH
pa3paboTke
0 Pa3IUYHBIX o0iacTu
o0nacTsx, B TOM MH(OPMATHUKH "
000CHOBaHU "
o YHUCJIC UHTEPHET- BBIYUCIIUTEIIHLHON
CHCTEM, TEXHUKH,
KOMILJIEKCOB
pacmpeeNneHHBIX, CdopmupoBanHbIe
po0OsieMHO-
KITUEHT-CEPBEPHBIX, | MPEJACTaBICHUS 00
OpHEHTHUPOB }
MHTEJJIEKTYalbHBIX; | OCHOBHBIX
aHHBIX
- CoBpeMeHHbBIE | 0COOCHHOCTAX "
nporpamMmm
i WHCTPYMEHTAIbHBIE | 3aKOHOMEPHOCTSIX
A CpEeACTBa, pa3BuTus  o0nacTu
KOMIIBIOTEP
HOro npelHa3HauYeHHbIC UH(OPMATUKH u
JUTS CO3JIaHUS | BBIYUCINATEIbHON
MOJIETTPOB
MIPUKITaTHBIX TEXHUKHU
aHUs
MIPOTPaMMHBIX
MPEeIMETHBI
N CUCTEM Pa3IUYHOTO
X oOiacrei
" HAa3HAYEHUSI, B TOM
quCie WHTEpPHET-
MIPOBEICHUS
CHCTEM,
BBIUHCIIUTE
pacmpeeneHHbIX,
JIBHBIX
KITUEHT-CEPBEPHBIX,
IKCIIEPUMEH
Ton WHTEJJIEKTYabHBIX.
yMeeT AHanu3npoBaTh Ananmu3 TpeboBanmii | Cuctema U3 HE MEHee
(mponB | TpeboBaHMS M HA WX | M1 BBIOOp Hauboinee | yem 15 TpeGoBaHU
WHYTHIH | OCHOBE  BBIOMPATH | TIOIXOISATIIHX TUTS
) COBPEMEHHBEIE pellleHusT  HayYHBIX

WHCTPYMEHTAIbHBIE

npobieM B obiactu




CpEJICTBA, WCCIIETOBAHMUS
npeHa3HaYCHHbIE
JUISt CO3/1aHUs
MPUKJIIATHBIX
MIPOrPaMMHBIX
CUCTEM pa3IM4HOIO
Ha3HA4YeHHUs, B TOM
qucIie WHTEpHET-
CHUCTEM,
pacnpeeneHHBbIX,
KIIMEHT-CEPBEPHBIX,
WHTEJUICKTYaJIbHBIX.
Biajgee | Merogamu dopmMupoBaHUE He menee 5 xpurepuen
T 000CHOBaHUS CHUCTEMBI KPUTEPHUEB
(BeICOK | BBIOOpA

17070 MHCTPYMEHTAJIbHBIX
CPEICTB,
MpeHa3HAYEHHBIX
TUIS CO3/IaHHUS
MPUKIIATHBIX
MIPOrPaMMHBIX
CUCTEM pPa3JIM4HOIO
Ha3HA4YeHHUs, B TOM
quCIIe WHTEpHET-
CHUCTEM,
pacnpeeneHHbIX,
KIIUEHT-CEPBEPHBIX,
WHTEJUICKTYAJIbHBIX.
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OneHo4HbIe cpecTBA /15l IPOMEKYTOUYHOH aTTeCTAUH
3 cemecTp

Knaccuduxanus Gnunna. OCHOBHBIE 3aKOHBI MapaJIJICTIbHBIX BEIYUCIICHUIA.
BekTopHble pacliMpeHHsi COBPEMEHHBIX TMPOLIECCOPOB: MPUHIMIBI U
MPaKTUYECKOE UCIOIb30BaHUE.

[TapannensHas 00paboTka HHGOPMALIMK: SI3bIKU, METOABI U CPEJICTBA.
MHOronoTo4yHoe MPOrpaMMUPOBAHUE: TOHSITHE TOTOKA, MPOOIEMBI
CUHXPOHM3ALIUH U YCIIOBUM TOHOK.

BzaumoneiicTBie TMOTOKOB Ha OOIEM IaMsITH, OCHOBHBIE OOBEKTHI
CUHXPOHM3ALINH.

OcHoBBI paboThl ¢ TexHosoruerr OpenMP: aupexTuBBI mpernporeccopa,
MIEPEMEHHBIE CPE/IBI.

B3auMopeiicTBue mapaliyiebHBIX MPOIIECCOB 4Yepe3 TMepeaady COOOIICHH:
MPUHIUIIBL, 0A30BbIE ONEepaltu.

OcunoBel MPI: napHas nepenaya cooOIIeHNN, CAHXPOHHBIA U ACUHXPOHHBIM
PEXKUMBI ITepeiadu COOOIECHUI.



9.

OcuHoBel MPI: rpymnmoBast mepegavya cooOmEeHUH.

10.OcHoBbl MPI: Tomosnoruu npoieccos.
11.0OcuoBsl Texnosiornu CUDA.
12.MypaBbHHBIEC AITOPUTMBI.

13. AMOpTH3aIIMOHHBIN aHAJIN3.

ook w

7.
8.

9.

4 cemecTp

Cxema mnporpamMmbel U ee uHTeprpeTanus. CBoOOAHBIE HHTEpIPETALUU.
Jloruko-TepmanbHas M GyHKITMOHATbHAS SKBUBAJICHTHOCTH.

OcHOBHBIE TPOOJIEMBI CXEMATOJOTUU (TOTAIBHOCTH, ITyCTOTa, CBOOOA).
Pa3zpemmMocTs 1 Hepa3pemmMOoCTh TPOOIEM.

[TpeoOpa3zoBanus cxema MpPOrpaMMm.

IIpoctel cetu Iletpu. MapkupoBka. /lepeBo TOCTUKUMOCTH.

[Tometka cetu [leTpu u OUcCUMYIISITMOHHAS YKBUBAJICHTHOCTD CETEH.
Touku npocryna k cerssm llerpu. ba3oBble onepanuu KOMIIO3ULIMM CETEU
[TeTpn.

Mogenb nocienoBaTesbHOM IPOrpamMMbl B TepMuHax ceteu [letpu.

Mogenp napauieibHOM ITporpaMMbl B TEpMUHaX ceter [lerpu.

L[BeTHbIe ceTu [lerpu. Komno3sunus nBetHobix cetel [lerpu.

10.0Onucanue mpomeccos B TepmuHax CCS.

11.0Onucanue npoueccoB B Tepmunax CSP.

12.0OcHoBHBIE OTepaIuy KOMITO3UIINHU TTpoiieccoB B TepmuHax CSP.
13. TemmnopanbHast TIOTUKA U BETBJICHHE BPEMEHU B IIpOTrpamMmax

OueHOYHBIE CPEACTBA sl TEKYIEro KOHTPOJISI
3 cemecTp

TeMbl TBOPYECKHMX 3aJaHUM

[Ipennaratorcs CTyI€HTaMH UCXO/Is U3 TEMATUKU WX HAYYHOUM pabOThI

HoOoo~NoOkwWNE

0.

Ilepeyennb TeM sl IUCKYCCHU
3akonsl Mypa, Amaana u ['ycraBcona-bapcuca
MeTonbl U SI3bIKH NapajuIeIbHOTO IPOrPAMMHUPOBAHHUS
Texnonorus nporpammupoBanus OpenMP
Texnonorus nporpammupoBanus CUDA
CpenctBa NoJIepKKH Mpoliecca KOJUIEKTUBHOM pa3paboTtku T10.
CrangapTbl KOJUPOBAHUS U UX HA3HAUCHUE.
CranaapTbl KOJUPOBAHUS U CUCTEMbI KOHTPOJISI BEPCHUIA.
[TaTTepns! npoekTupoBanus (design patterns).
OCHOBHBIE MMOJX0/Ibl K TECTUPOBAHUIO MPOrPAMMHBIX MPOIYKTOB
Monenu pabodero npoiiecca KOJJIEKTUBA Pa3pabOTYNKOB B KOHTEKCTE

WCIIOJIb30BaHUs PA3JIMYHBIX CUCTEM KOHTPOJISL BEPCUI

11.

Bunbr npoekTHON JOKYMEHTAINH, COMTPOBOXKAatomei pazpadbotky I10.



12. Cyuraocts Mmonenu CMM u uctopus e€ co3manus
13. HcnonwzoBanue npotokosioB TCP u UDP s mocTpoeHus pacnpeaeiéHHOM
CUCTEMBI

TeMbI 10KJIa10B
TeMbl JOKIa0B BEIOMPAIOTCS COTJIACHO TEMaM MPAKTUYECKUX 3aHATHM

4 cemecTp
Tembl TpyNNoBbIX TBOPYECKHUX 3aJaHUH
[IpemararoTcs CTyACHTAMH UCXOMAS U3 TEMATUKHA UX HAYYHOU pabOTHI

Ilepeuens TeM I AUCKYCCHH

1.  Meroabl UccIeAOBaHUA, UCTIONb3yeMble B 00JIacCTH MH(DOPMATUKH U
BBIUHCIIUTEIbHON TEXHUKU

2. Oco0eHHOCTH U 3aKOHOMEPHOCTH Pa3BUTHUSI METO/I0B MCCIIEI0BAaHUS B
o0nact ”HPOPMATUKU U BBIUUCIUTEILHOU TEXHUKH

3. MeToapl mpoBeeHUSI CUCTEMHOIO aHajiM3a C IEJIbI0 OIpeeIeHUs
CBOMCTB MPHUKJIAJHBIX IPOIPAMMHBIX CHCTEM.

4.  Metonsl pa3pabOTKH, OOOCHOBaHMSI W MCCIEAOBAHUS MOJENEH,
METOJIOB, aJITOPUTMOB M MPOTPaMMHON UHPPACTPYKTYPbI

S. [loHsiTHE MHTEIUIEKTYalIbHON COOCTBEHHOCTH B 00JAacTH pa3pabOTKU
[1O u e€ popmpl.

TeMbI TOKJIa10B
TeMbl JOKIaA0B BEIOMPAIOTCS COTIACHO TEMaM MPAKTUYECKUX 3aHATUM

Texymui KOHTPOJIb

Tekylmui KOHTPOJIb IPEIIOJaraeT CUCTEMATUYECKYIO IPOBEPKY YCBOCHMS
y4eOHOro Mmartepuaina, CHOPMHUPOBAHHOCTH KOMIIETCHIIMM WJIM WX DJIEMEHTOB,
PETYJSIPHO OCYIIECTBISIEMYKO Ha TMPOTSHKEHUM MW3YYCHUS JUCLUIUIMHBI, B
COOTBETCTBHH C €€ pabouelt mporpaMMon.

Cocrour B TpPOBEpPKE NPABUIBHOCTH  BBIMIOJHEHUS  3aJaHUi 10
CaMOCTOATENLHON paloTe. 3amaHue 3auTeHo, eciii HeT omubok. [lo Texymmm
omrmOKaM Jar0TCs MOSICHEHUS.

Kpurepuu ouieHKH IPOEKTOB

e 100-86 O6amnoB BBICTABISETCS, €CIM ACMUPAHT TOYHO OMPEACIUIT
COJIEp’KaHUE U COCTABJISIFOIIME YAaCTH 33/JaHUS, YMEET apryMEHTHUPOBAHO OTBEYaTh
Ha BONPOCHI, CBA3aHHbIE ¢ 3a7aHueM. [IpoaeMoHCTprpoBaHO 3HAHHE U BiaJICHUE
HABBIKAMH CaMOCTOSITEIbBHOW MCCIIEIOBATEIBCKON pabOThl IO TeMe. DaKTUIeCKUX
omuOO0K, CBA3aHHBIX C IOHUMaHUEM IPOOJIEMBI, HET.

o §85-76 - OamioB - paboTa acmupaHTa XapaKTEPHU3YETCs CMBICIOBOMN
IETBHOCTHIO, CBS3HOCTHIO W TOCIEAOBATEIHHOCTHIO M3JIOKEHHUS, OMYIICHO HE
Ooonee 1 ommOKM NpU OOBICHEHUH CMBICIA WM COJAEPKAHUS MPOOJIEMBI.



[IpoeMOHCTPUPOBAHBI HMCCIENOBATEILCKUE YMEHUST W HaBBIKU. DaKTHYECKUX
OIUOOK, CBA3aHHBIX C TOHUMaHUEM TIPOOJIEMBbI, HET.

e 75-61 Gamm — MpoBEACH TOCTATOYHO CAMOCTOSITEIIbHBIA aHAaTTN3 OCHOBHBIX
ATAOB M CMBICIOBBIX COCTABJISIOIIUX MPOOJIEMBI; IIOHUMaHUEe 0a30BBIX OCHOB U
TEOPETUIECKOr0 O00OCHOBaHMs BHIOpaHHOW TeMbl. [IpuUBIECYEHBI OCHOBHBIC
UCTOYHUKH TI0 paccMaTpuBaeMoi Teme. JlomymieHo He 6osiee 2 ommOOK B CMBICTIE
WIN COJIEP>KaHUU TTPOOIIEMBI

e 60-50 GayoB - ecnu paboTa mpencTaBisseT cOOON TEpeCKa3aHHBIA WM
MOJTHOCTBIO TIEPEIMCAHHBI HWCXOMHBIA TEKCT 0e3 Kakux Obl TO HU OBLIO
KOMMEHTapueB, aHanmm3a. He packpeita CTpyKTypa H©  TE€OpeTHYeCKas
cocraBisifonas TeMbl. JlomymieHo Tpu Wi 0Oojee TpeX OIMMOOK CMBICIOBOTO
CoJIep)KaHue paCKPhIBAEMON TIPOOIIEMBI

HIkana oueHuBaHus NPOEKTOB

Menee 60 6an10B He 3aureno
Ot 61 g0 75 Ganmnos 3a4TEHO
Ot 76 mo 85 GamnoB 3a4TEHO
Ot 86 1o 100 Gasnos 3a4TCHO




