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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenpt0 OCBOEHHME JUCLUUIUIMHBI (MOIyJs) SBJISETCA NpUOOpETEeHUs
PAKTUYECKU3 HABBIKOB u yMEHUH, MO3BOJISIOLIUX co3/aBaTh
BBICOKOTPOU3BOJIUTEIbHBIE pPEaTU3allud HU3BECTHBIX METOJOB BBIYUCIUTEIHLHOU
MaTEeMaTUKH, aHalIn3a U 00pabOTKU OOJBIINX JAHHBIX.

3agauamMu OCBOEHUS JTUCIMIUIMHBI (MOJTYJISI) SIBJSIFOTCSI:

OCBOEHHE 0a30BbIX 3HAHUW B O0JACTH ApPXHUTEKTYPhl COBPEMEHHBIX
MHOTOMNPOIIECCOPHBIX  BBIYMCIUTENBHBIX CHUCTEM MapajliebHON 00paboTKH
uH(pOopMaIuy,

OCBOCHMM TEXHOJIOTMI OpraHu3allid T[apajulesIbHbIX BBIYMCICHUN Ha
MHOTOIIPOLIECCOPHBIX BBIYUCIHUTEIBHBIX KOMIUIEKCAX C paclpeleieHHON WU
oOu1eil onepaTuBHON MaMATHIO.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS MO JUCHUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpPYyEeMBIX pe3yJbTaTOB OCBOCHHSI 00Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

IIK-1 - Cnocoben aHanmu3upoBaTh OOJIBIINE TaHHBIE C HMCIOJIb30BAHHEM
CYIIECTBYIOIIEH B OpraHU3aIllMd METOJOJOTHYECKOH W  TEXHOJIOTHYECKOU

UHQGPACTPYKTYPHIL.

OO0yueHnue 1Mo qucuIUInHe (MOJIYIIIO ) IPEIoIaraet, 4YTo 1Mo ero pe3yJibrataM
oOyyJarommiicst Oyier:

3Harth:

nporpaMMHOE OOecIieueHne, HeoO0XOoaumMoe i paboThl C OOJIBIITUMU
JTaHHBIMH,

HEOOXOAUMBIE D3JIEMEHThl MH(PACTPYKTyphl Mjis OOpabOTKH OOJIbLINX
JaHHbBIX.

Ymerb:

Oo6pabateiBaTh ganHsie B Hadoop

PaboTats ¢ pactipenenennbiMu ¢aiinoBeiMu cuctremamu B Hadoop
Hacrtpaurats kiactepsl B Hadoop

CocrapnaTh crienuduKauu 000pyA0BaHUS JIJIs1 Pa3IMUHbIX 33724

Baangern:

NHCTpyMEHTaMU HACTPOWKH CETEU

3HaHUSAMU O BBICOKOITPOM3BOAUTEIBHBIX BBIUNCIECHUAX

HaBbikamu paboThI CO CTATUCTUYECKUMU MapaMeTpaMy BBIYUCICHUM
TexHoIorusAMH napauieaIbHON 00padOTKU JaHHBIX



Hawikamu pa6oTsl ¢ vCenter Server
Huctpymentamu pabotsl ¢ Hadoop
Texankamu HacTpoiiku kiaactepoB B Hadoop

3. O6beM AUCITUTLIUHBI (MOTYIIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO6mast TpyOEMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKamMu W (WiIM)  JIMI[AMHU,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum ydeOHBIX 3aHIATHI
Bcero | Cemectp Ne§

KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 64 64
B ToMm uncne:

3aHATHUS JEKIIMOHHOTO THUIIa 32 32
3aHATUSA CEMUHAPCKOTO TUMA 32 32

3.3. O6peM mucHUIUIMHBL (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
MeJaroru4eckuMu paboOTHUKAMU U (MJIH) JTMLAMU, IPUBJIEKAEMBIMU K pean3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU NPOBEIACHUU
IPOMEKYTOUHOM aTrectanuu coctapisieT 80 akageMuueckux vaca (OB).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATFHOMY Y4eOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHUHU, 00bEeM NUCIUILUIUHBI (MOIYJs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuXCs, a TaKke B (hopme
KOHTaKTHOM pabOThl 00YUYaIOIIUXCSl C MEJAarornyecCKuMu pabOTHUKaMU U (UJIH)
JUIAMU, TIPUBIIEKAEMBIMH K peaiM3aIiii 00pa30oBaTEILHOM MPOrpaMMbl Ha UHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1

1 |Tema 1. bonbmue nannsie. Micropus pa3BUTHS METOAOB aHaIKM3a U 00pabOTKH
PaccmarpuBaembie BOIIPOCHL:
- OBOJTIOLIUS TIOHATHS OOJBUINX JAHHBIX
- XpaHWIHIIA JAHHBIX
- HCTOPHS PA3BUTHS METOOB 00pabOTKHU OOJBIINX JaHHBIX
- OTJIMYMA METOJOB aHAM3a OT METOA0B 00padOTKH OOIBIINX JAaHHBIX

2 |Tema 2. )Ku3HEHHBIN IIMKJI JAHHBIX U METAJaHHbIC
PaccmarpuBaeMbIe BOIIPOCHL:
- DJIEMEHTBI XKU3HEHHOTO IIMKJIA X METObI YIIPABJICHHUS KU3HEHHBIM LIUKJIOM
- MeTaJlaHHbIe

3 |Tema 3. Apxurekrtypa cucreM 00pabOTKH OOJIBIINX TaHHBIX
PaccmarpuBaembie BOIIPOCHL:
- IPpUEM JaHHBIX
- cO0Op JaHHBIX
- aHaJIU3 JaHHbBIX
- IPENCTaBICHUS PE3yIbTaTOB
- BUTPUHBI JaHHBIX

4 |Tema 4. BBeneHue B OHATHUS BBICOKOIIPOU3BOAUTENbHBIX BEIUUCICHUM.
PaccmaTtpuBaeMble BOIIPOCHI:
-BaxxHOCTB MpO0JIEMaTHKHN MapajyiebHBIX BEIYHCICHUH
-[Tytn noctmwxenus napajuienusMa. BektopHas u koHBeliepHast 00pab0TKa aHHBIX.
- MHoronponeccopHas 1 MHOTOMAaIIMHHAS, NTapauiesibHas 00paboTKa JaHHBIX.
- 3akoH Mypa, cepkuBaronye (GpakTopsl HapalUBaHUSI KOJIUIECTBA TPAH3UCTOPOB Ha KPUCTAILIE U
YaCTOTHI IPOLIECCOPOB. [IpHBIIEKaTEILHOCTD TOAX0/a IapalIeIbHONH 00pabOTKH JaHHBIX

5 |Tema 5. OcHOBHBIC HaMpPaBIICHUS PA3BUTHUS BHICOKOITPOU3BOAUTEIILHBIX KOMIIBIOTEPOB.
PaccmarprBaeMble BOIIPOCHI:
-CnepsxuBatoniye GakTopsl MOBCEMECTHOIO BHEPEHHUS NapaslieIbHbIX BEIYHCICHUH
-BenoMcTBeHHBIE, HALMOHAJIBHBIE U IPYTHE IPOrPaMMbl, HAIIPABJICHHBIE HA PA3BUTHE NIAPaJUICIbHBIX
BbIUHCIEeHUH B Poccun.
-HeoOxomuMocCTh H3yueHHUs TUCIUILINHBI HapajuleNIbHOTO MporpaMmmMupoBanust. [lepeueHb KpuTHIECKHUX
3aaa4, peII€HUE KOTOPBIX 0e3 UCII0Ib30BaHMS nmapajijiCJIbHBIX BBIYMCIICHUM 3aTPYAHCHO UJIK BOBCE
HEBO3MOXKHO.

6 |Tema 6. 3amaun mapauIeIbHON 00paOOTKH TaHHBIX
PaccmarprBaeMble BOIIPOCHI:
- IPOrPaMMHBIE CTPYKTYPBI AITOPUTMOB NapajuiebHON 00pabOTKH JaHHBIX
- HHCTPYMEHTHI NTapaJuIeIIbHON 00paOOTKH JaHHBIX
- KOHBellepHO-TIapayieIbHOM 00pabOTKN MHTETPUPOBAHHBIX ITIOTOKOB JAHHBIX

7 |Tema 7. Knaccuduxarnusi BBIYUCIUTENBHBIX CETEH
PaccmarpuBaembie BOIPOCHL:
-CucteMsl ¢ pactpeielIeHHON, 001Iel MaMsThi0, IPUMEPHI CUCTEM.
-MaccuBHo-napamiensusie cucremsl (MPP). Cummerpudansie MynsTHIIpOLIECCOpHEIE cucTeMbl (SMP). -
[TapannensHele BekTOpHBIE cucteMsl (PVP).
-CucreMsl ¢ HEOJHOPOJHBIM IOCTYIOM K namatd (Numa)
-KoMmmnbroTepHbIe KI1acTeps! — CIENUaIN3HPOBAHHBIE U ITOTHO(QYHKIMOHANBHBIE. ICTOPUS BOSHUKHOBEHHS
KOMIIBIOTEPHBIX KilacTepoB—TpoekT Beowulf. Metakomnerotusr. Knaccudukauus Oaunna, Llopa u T.4.
OpFaHI/BaHHH MEXIPOUIECCCOPHBIX CBsI3EH — KOMMYHUKAITUOHHBIC TOTIOJIOTUH.
-IIpuMepsl ceTEBBIX PEIUIEHUM Ul CO34aHUs KIACTEPHBIX CUCTEM

8 |Tema 8. OcHOBHBIE IPUHILIMITBI OPraHU3AINH MTApAIIEIbHON 00pab0TKH JaHHBIX:

MOZACIIN, METOJAbI U TCXHOJIOTMH MMAPAJUICIIBHOTO ITPOrpaMMHUPOBaHUA
PaCCMa’IpI/IBaCMLIC BOIPOCHI:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

-OyHKIIMOHAIBHBIN MapaAJUIENU3M, TapaIIeIU3M 110 JaHHBIM.

-[Tapagurma master-slave. [Tapagurma SPMD. ITapagurma konseiiepusanuu. [lapagurma «pasznensii u
BJIacTBYit». CHEKyIATUBHBIA Hapauieau3M. BaKHOCTh BBIOOpA TEXHOJIOTUH AJIS pealM3alliy allropuT™Ma
-Monens oOmena coobmenusimMu — MPI.

-Mogens obeit mamsti — OpenMP. KoHuenius BUpTYalbHOM, pasaensemoii mamsty — Linda.
Poccuiickue pa3paborku — T-cucrema, cuctema DVM. TIpo6aemMsl coznanust cpeacTBa aBTOMaTHUECKOTO
pacnapauenruBaHus IPorpamMm

Tema 9. [TapanensHoe IPOrpaMMUPOBAHKE C HCIIOJIb30BAaHHEM HHTEpdeiica mepenaun

coobmenuiit MPI

PaccmarpuBaeMble BONIPOCHI:

-bubnmorexa MPI.

- Mogens SIMD. Nuununanusanus u 3asepiienue MPI-npunoskenus.

ToueuHble 0OMEHBI JAHHBIMU MEXKIY mporieccamu MPI-tiporpamMmel. Pesxumsr Oydepuzarum.
[TpoGnema deadlock’oB. KomekruBHble B3aumoeiictBust nmpoueccoB B MPI. Ynpasnenue rpynnamu u
KOMMyHMKaTopamu B MPI

10

Tema 10. [TapannensHoe mporpaMMHpOBaHKE HA cucTeMax ¢ oorieit namsateio (OpenMP)
PaccmarprBaeMble BOIPOCHI:

-Beenenue B OpenMP

-CTangapTsl IpOrpaMMUPOBAHUS JISL CHCTEM C PA3AeIeMON MaMATBIO.

-CozzjaHue MHOTONIOTOYHBIX NPHUI0KeHUH. VIcroip30BaHie MHOTOIIOTOYHOCTH IIPU IPOrpaMMHUPOBAHUU
JUIsL MHOTOSIICPHBIX ILIAT(HOPM.

-CHUHXpOHM3alKs JaHHBIX MEXly BETBAIMH B IapajuieIbHON nporpaMMe. /Jupextussl s3p1ka OpenMP

11

Tewma 11. ITapannensHoe nporpammupoBanne MHorosiaepusix GPU. Knactepst u3 GPU u

CYNEpPKOMIIBIOTEPHl HAa THOPUHON CXEMe
PaccmaTpuBaemble BOTIPOCHI:

-Cy1iecTByoII1€ MHOTOSIIEPHBIE CHCTEMBI.

-GPU.

-UcnonwszoBanue OpenMP u MPI texnonoruit coemectno ¢ CUDA.

-CreneHs nmapauienn3Ma YUCICHHOTO alNropuT™a. 3akoH Amaana. IlapaniensHblil afropuT™ peneHus
CJIAY

12

Tema 12. [Iporpammusble maaTOpMbl U CUCTEMBI 17151 OOJIBIINX JaHHBIX
PaccmarpuBaembie BOIIPOCHL:

- CHCTEMBbI yIpaBJICHUs] IOTOKaMH JaHHBIX

- CHCTEMbI XpaHeHHsI OOJIbIINX TaHHBIX

- IIaTHOPMBI OONBITNX JaHHBIX

- 00paboTKa OONBIINX JaHHBIX B PeabHOM BPEMCHU

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHsaTHS

/o

TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE

Tema 1. M3yuenue texnonoruit Hadoop u MapReduce
PaccmarpuBaembie BOIPOCHL:

- Hadoop

- MapReduce

Tema 2. AHanu3 GOJBIIMX MacCUBOB JaHHBIX HHCTpPYMEHTaMu python
PaCCMa’IpI/IBaCMLIC BOIPOCHI:




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1
- OMOIMOTEKN aHAIN3a M 3arPy3KH OOJBIINX TaHHBIX
- ppeiimBopku Python ¢ mapamnensHON 00paOOTKON JaAHHBIX
3 |Tema 3. Beicokonpou3BoAUTEIbHBIC BEIYHCIICHUS ¢ (pperimBopkoM Apache Spark

PaccmarpuBaembie BOIIPOCHL:

- 3HAKOMCTBO (ppeliMBOpKOM

- 3HAKOMCTBO C apXUTEKTYPOIl CHCTEMEI

- peanmm3anmu KoHnenwm MapReduce

- pa3paboTKu mporpaMmM ¢ Ucronb3oBaHrneM Apache Spark

Tema 4. BBeneHue B BHICOKOIIPOU3BOIUTENBHBIE CEpBEPHI HA python
PaccmarpuBaembie BOIIPOCHL:

- paboTa ¢ pacrpeeIeHHBIMU CHCTEMaMU

- co3aanue koja it pabotsl Ha GRU

Tewma 5. [TapamtensHoe nporpammupoBanue. [lapamienbHas oOpaboTka TaHHBIX
PaccmarprBaeMbIe BOIIPOCHL:

1. TlapannensHOE MPOrpaMMHUPOBaHHE

2. MapannensHast 00pabOTKa TAHHBIX

Tema 6. Pabota ¢ vCenter Server
PaccmaTtpuBaeMble BOIIPOCHI:

1.ITonarue vCenter

2. YcraHoBKa U pa3BepThiBaHue vCenter

Tewma 7. Pa3zBepThiBanue cpenbl A1 00pabOTKU JaHHBIX Mpu oMoty Hadoop
PaccmaTpuBaemble BOTIPOCHI:

1. O6pabotka nanusx B Hadoop

2. Pactipenenennas daiinosas cuctema Hadoop

3. Pa3pabotka npunoxxenuit MapReduce

4. Hactpoiika xiractepa Hadoop

Tema 8. CocraBienue crenudukaiuii 000py1oBaHus s paboThI C

BBICOKOITPOU3BOAUTCIIbHBIMU BBIYHUCIICHUSIMU

PaccmarprBaeMbie BOTIPOCHI:

1. CocraBnenue crierudukanuii 000pya0BaHuUs AJisl pabOTHI C BHICOKOTPOU3BOIUTEIBHBIMU
BBIYHCIICHUSIMHU

4.3. CamocrosiTenbHas padoTa 00ydarOIMuXCs.

/o

Bun camocrosTensHo# paboTh

PaGora ¢ yuebHoit nuTeparypoit

VYuyacTtue B OHJIAH-KOHGEPESHITUAX U MacTep-Kiiaccax

[Touck anropuTMOB 00pabOTKU JAaHHBIX B OTKPBITHIX UICTOYHHKAX

IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.

gl | WO N|

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.




5. Ilepeyenr wu3naHuM, KOTOpPBIE PEKOMEHIYETCSl MCHOJIb30BATh MPHU

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).
Ne
n/n
1 XKeneznos, M. M. Metosl u TexHonoruu oopadotku | https://e.lanbook.com/book/145102

OOJIBIIINX TAHHBIX : Y4EOHO-METOAMYECKOE mocooue /

M. M. Kene3nos. — Mockpa : MUCU — MI'CY,

2020. — 46 c. — ISBN 978-5-7264-2193-3.

2 Jlanckux, 0. B. Beeaenue B 00JbIINEe JaHHBIC : https://e.lanbook.com/book/408566

yaebHoe mocobue / 0. B. Jlanckux, B. I'. Jlanckux,

K. B. Ponnonos. — Kupos : Batl'VY, 2023. — 172 c.

bubnmorpaduyeckoe onucanue Mecro nocryna

6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUU JUCHUTUIUHBI (MOIYJIS).

https://habr.com/ru - 6a3a 3nanwmit B Buse cTareii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a qaHHBIX HEHPOHHBIX CeTEH

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3a JaHHBIX HEUPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHabHas
iatgopMma Juisi KoMaHA0U paboThl HaJl TPOEKTOB (HEMpPOHHAs CETh bert)
http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucTeMa HaydHo-

TexHu4deckor omoanoreku MUNUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccnonanpaas OHOIMOTEKA IPOTPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%:2F — oubnmoTeka
npodeccruoHanbHbIX cTaTel pazpaboTINKOB SAHIEKC

https://yandex.cloud/ru/blog - OuGmmMoTeka mpodeccHOHANBHBIX —CcTaTeil
pa3paboTuuKoB SHIIEKC

https://tproger.ru/translations/opencv-python-guide - 0rbaMOTEKAa OCHOBHBIX
komaHg OpenCV

7. IlepeyeHb  JHUIEH3MOHHOIO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTPaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUCCTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJIs1 OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

Microsoft Office 2010
VMware Workstation



8. Omucanne MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOW IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

1 yueOHbIi K1ace
Kommnsrotep npenonasarens
KommnbroTepsl CTyA€HTOB
MonuTop

[IpoekTop

DKpaH AJisl IPOEKTOopa
Mapkepnas nocka

9. ®opMa MPOMeKyTOUHOM aTTECTAINH:

DK3aMeEH B 5 cemecTpe.

10. OueHouHbIE MAaTEPHUAIIBI.

OI.[GHOLIHI)IG MaTCpualibl, IIPUMCHACMBIC IIPHU IIPOBCACHUU HpOMG)KYTO‘-IHOﬁ
aTrecranuu, pa3pa6aTLIBa10Tc;1 B COOTBCTCTBHM C JIOKaJbHBIM HOPMAaTHBHBLIM

aktom PYT (MUUT).
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PYKOBOAMTENH 00pa30BaTENbHOM
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