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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Ileab 0CBOCHMS TUCLHUIUIMHBIL:
O3HaKOMJICHHE C OCHOBHBIMHM TEXHOJOTHSIMHM DPELICHHS 3a7ad OO0pabOTKM OONBIIMX MO 00beMy,

6BICTpO HU3MCHAIOIIUXCA U IINIOXO0 CTPYKTYPUPOBAHHBIX TAHHBIX

3amaun:

- (opMHupoBaHUE TPEICTABICHUNA O COBPEMEHHBIX METOJaX pEIIeHHUs 3ajady 00pabOTKH OONbIINX

JIaHHBIX;

- (bOpMI/IpOBaHI/IC YMCHUA MPUMEHATh METObI aHAJIM3a OONBIINX JaHHBIX
- (l)OpMHpOBaHI/Ie YMCHUSA PCATIU30BLIBATh MPUJIOKCHUA NI aHAJIUTUKU OOJBIINX JaHHBIX.

2 MecTo JTUCUMILJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NPOrpaMMbl

JucuuriuHa OTHOCUTCS K 00s3aTeIbHBIM TUCHHUILTUHAM (MOJYJISIM) BapuaTUBHOM 4acTH Ojoka /J|

«lucuuminHel (MOIYIIN)»

[TpepexBu3uThl guctumiudsl: 51./1.5.7 Obvekmuo-opueHmupogantsvle mexHoi02uu u 6a3vl OaHHbIX

[TocTpexBuzuthl nucuuriubbl: 52.11.B.11.1 [Ipeoouniomnas npakmuxa

3 TpeGoBanus k pe3yjabTraTaMm 00y4YeHHUs M0 TUCHUILINHE

[Tpornecc n3y4yeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

Ko 1 HaumeHoBanue
(hopMUpYEMBIX KOMIETEHITHIA

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyembie pe3ynbTaThl 00yUeHUs
10 TUCLMILIMHE, XapaKTEPHU3YIOIINE
STanbl POPMUPOBAHHUS KOMITETCHITHI

[1IK*-2 Pa3pabotka u
BHEJPEHUE HOBBIX METOJ0OB U
TEXHOJIOTHI HCCIICAOBAHUS
OONIBIINX JaHHBIX

[1K*-2-B-1 CoBepiieHCTBOBaHUE U
pa3paboTKa HOBBIX METO/IOB,
MOJEJIEH, aITOPUTMOB,
TEXHOJIOTHI U MHCTPYMEHTAIbHBIX
CpelCTB paboTHI C OOTBITUMU
JTAHHBIMU

3HaTh:

HOPUHIUIBI TIPOTPAMMHO-
JIITOPUTMHUYECKON 00pabOTKM OONBIINX
JTAaHHBIX;

Ymerhb:

pas3pabaTbIBaTh aIrOPUTMBI U
porpamMmMbl 00pabOTKH OOJIBIINX
JAHHBIX; (POPMHUPOBATH IPOTPAMMHOE
obecrnieueHue

Baajgern:

HaBBIKAMU MPOTPaMMHON peanu3anuu
aJITOPUTMOB 00pabOTKH OOJIBIINX
JTAHHBIX;

[IK*-9 Crocoben
PYKOBOJHUTH IIPOEKTAMH 10
CO3JIAHMIO KOMIUIEKCHBIX
CHCTEM Ha OCHOBE
AHAJUTHKY OOJIBIINX JTaHHBIX
B pa3J'II/I‘—IHI)IX OTpaCJ’IHX

[TIK*-9-B-1 OcymectBisier
PYKOBOJICTBO TTPOEKTOM TIO
MTOCTPOCHHUIO KOMILJIEKCHBIX
CHCTEM Ha OCHOBE aHAIIMTHUKA
OOJBIINUX TaHHBIX B PA3IUYHBIX
OTpaciax

3HaTh:

crocoObl XpaHeHUs!, 00pabOTKU U
MPEJICTaBICHHSI TAHHBIX B
pacripeieIeHHBIX

YMerb:

BI)I6I/IpaTB N IPUMEHATb METObI
KOH(MUTYpHpOBaHUS UHHOPMAITMOHHBIX
CHCTEM U OIITUMH3ALMU 0a3 JaHHBIX
Baaaers:

HaBbIKaMU HCIIOJIb30BaHUS aKTyaJIbHBIX
HHCTPYMEHTAIBHBIX CPEACTB IS
pa3pabOTKH IPOrpaMMHOTO
obecrieueHus




4 CTpyKTYypa U coiepKaHHue TUCHUIINHBI

4.1 CTpykTypa IMCIHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIe eAuHUIIbI (108 akajmeMuueckux 4acos).

TpynoemMKocCTs,
Bun paGotsr aKaJeMHUECKHUX 4acoB
3 cemecTtp BCETO
O011asi TPYI0EMKOCTH 108 108
KonTakTHas padora: 34,25 34,25
Jlexmum (JI) 18 18
Jlaboparopusie paboTs (JIP) 16 16
[TpoMexyTouHas aTTecTanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTejibHas padoTa: 73,75 73,75
- 8bINOJHEHUE UHOUBUOYATILHO20 MBOPUECKO20 3A0AHUSL,
- npopabomka u nosmopeHue J1eKYUOHHO20 MAmepuanld u Mamepuaid
VUeOHUKO8 U YUeOHbIX NOCOOUL;
- U3yueHue pazoenos Kypca 8 cucmeme 3J1eKmpoOHHO20 00VUeHUsl;
- N0020MOBKA K 1A00PAMOPHBIM 3AHAMUIM;
- 10020MOBKA K pYyOEeACHOMY KOHMPOTIO
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3ayer
3a4er)
Paznensl AMCUUIIINHBL, H3y4aeMble B 3 ceMecTpe
KonnuecTBo yacoB
Ne HanmenoBanwue pa3aenoB ayAuTopHas BHEay/I.
paszzena BCEro abota
T 113 | JIp pabota
1 BBenenue B «O0JIbIINE JAHHBIEY 26 4 4 18
2 O06paboTKa MOTOKOB OOJIBIINX JAHHBIX 26 4 4 18
3 AATopUTMBI KJIacTepU3aui OOJIBIINX 26 4 4 18
MHOTOMEPHBIX HAOOPOB JaHHBIX
4 ®dpeiimBopk Apache Spark kak croco6 oOpaboTku 30 6 4 20
007bpIIKUX 00HEMOB JAHHBIX
HWroro: 108 18 16 74
Bcero: 108 18 16 74

4.2 Conep:xaHue pa3aeioB TUCHUTIIAHBI

1 BBeaenue B «0oJbliue AaHHbIe». VcTopus BO3HMKHOBEHHMsS TepMHHA «boibline TaHHbBIEY.
Hctounuku Oonpmux AaHHbIX. PacrpeneneHHble ¢ailioBble CHUCTEMBbl M TEXHOJOTHUS paclpeaeseHus -
penykuuu. ['pynnuposka no kitouy. Jleranu Beimonnenuss MapReduce. Kom6unaropsl. O6paboTka 0TKa30B

y3JI0B..

2 OOpaboTka MOTOKOB 00JbMIMX JaHHBIX. Crenuanu3upOBaHHBIE AITOPUTMBI JJsi pabOThI C
naHHbIMU. CHcTeMa yIpaBiieHHs MOTOKaMHU JTaHHBIX. 3anpockl K nmoTokaM. [Ipobiembl 00pabOTKH MOTOKOB.
BeiOopka maHHBIX U3 MOTOKOB. DumibTpanuss moTokoB. Anroputm @Pnaxone-Maprena. OreHuBaHue

MOMeHTOB. Anroputm AsoHa-Matuaca-Cereau 11 BTOPbIX MOMEHTOB.

3 AJaropurMbl KJacTepu3anuu 00JbIIMX MHOIOMEpPHBIX Ha0opoB aaHHbIX. Mepapxuueckas
KJIacTepu3amus. AJbTepHATUBHBIE MpaBUJia YNpPaBICHUS HEPAPXUUECKON KiacTepuszanue. AJITOPUTM K-
cpennux. OOpabotka nmanueix B anroputMe BFR. Anropurm CURE. Knacrepuszanms aasi HOTOKOB H

napauIeIu3M.




4 ®peiimBopk Apache Spark kak cmocod o0padoTkm Ooapmux 00bEMOB AaHHBIX. I'opu3oHTaNbHAA
Macmrabupyemoctb. OCHOBHaS TexXHOJNOTHs pacnapaienuBadus. Kimactepsr cpenbl Hadoop. Oco6eHHOCTH CHCTEMBI
XpaHeHus1. [ TaBHbIE KOHKYPEHTHI U BBIYHUCIUTEIBHBIE MOIITHOCTD

4.3 JIaGopatopHbie padoThI

Ne Kon-Bo
Ne JIP HaumenoBanue 1ab0opaTopHbBIX paboT
pazzena 4acoB

1 1 Hcrounrky OOJBIINX TaHHBIX. 3HAKOMCTBO C IPUMEPAMH 2
MPHUKJIAIHBIX CHCTeM J00buU AaHHbIX. [Ipuanun bondepponu.

2 1 3amaun pacupenenutend. [ pynmupoBka o kitouy. Jleramn 2
BeimonHeHns MapReduce. Kombunatopsl. O0paboTKa 0TKa30B y3JI0B

3 2 Orneparuy pessiiMOHHON anreOpsl. Beraucienre BEBIOOPKH ¢ TTOMOIIBIO 2

MapReduce. Pa3orenne JOKyMEHTOB HA IIUHTIIBL. X IIMPOBAHKE
JIOKYMEHTOB C y4ETOM OJM30CTH. METObI /U1 BBICOKOW CTEIICHU

CXOJZICTBA.

4 2 O6paboTKa MOTOKOB JaHHBIX U CHEIUATU3UPOBAHHBIC AITOPUTMBI JIJIS 2
paboTHI C TAHHBIMH.

5 3 Cucrema yripaBiieHUs TOTOKaMHU JaHHBIX. 3aMpOChl K TOTOKaM. 4

[TpoGaembr 06paboTKH MOTOKOB. BEIOOpKA TaHHBIX M3 TTOTOKOB.
OuibTpanys notokos. Ainroput™ @naxone-MapreHa. OueHuBaHNe
MOMEHTOB. AnroputMm Anona-Matuaca-Cerenu st BTOPBIX
MOMEHTOB.

6 4 [Tomyuenue perpe3eHTaTUBHON BHIOOPKH. J[uHaMIUeckoe n3MEeHEHUE 4
pasmepa BeIOOpKH. AHam3 GriibTpa biryma. KomOuaupoBanue
orieHoK. OO0paboTKa OECKOHEYHBIX TOTOKOB.

Hroro: 16

5 YueOHO-MeTOAMYeCKOE 00ecnieYeHHe TUCHMILINHBI
5.1 OcHoBHas auTEpaTypa

1. I'eprens, B. I1. CoBpeMeHHBIE S3bIKM U TEXHOJIOTUH MAPAJUIEIBHOTO porpamMmmupoBanus [Tekcr] :
ydueOHOe mocoOue sl CTYJIEHTOB BBICIIMX Y4YeOHBIX 3aBeACHHUH, oOydarommxcs mo HampaieHusM BI1O
010400 "Ilpuknannas matematuka U uHpopmatuka" u 010300 "dyngamenTtanbHas MHQOpMaTHKa U UH-
dbopmarmonnsie Texnonoruu" / B. Il. TI'eprens; b-xa Huxerop. roc. yu-ta um. H. U. JlobaueBckoro. -
Mocksa : MU31-Bo Mock. yH-Ta, 2012. - 407 c.

2. AntonoB, A. C. Texnonoruu napamienbHoro mnporpammupoBanuss MPI u OpenMP [Tekcr] :
yueOHoe mocobue sl CTYJIEHTOB BBICHIMX Y4YeOHBIX 3aBeleHHH, oOydaromuxcs no HampasieHusM BIIO
010400 "IlpuxnagHas matemaruka ¥ uHbopmatuka" u 010300 "dyngameHtanpHas HHGOpPMaTUKA H
uHpopmanroH- Hele TexHoioruu" / A. C. AHTOHOB; Mock. roc. yH-T uM. M. B. JlomoHocoBa. - MockBa :
N3n-Bo Mock. yu- Ta, 2012. - 340 c.

5.2 lonojHuTEbHAA JIUTEPATYpPa

1. Boesonun B.B., Boesogun Bin.B. [Tapamnensubie Borancnenus. — CI16: bXB-IletepOyr, 2002. —
608 c.

2. 3abotmna, H. H. IlpoektupoBanue mHpopmannoHHbIX cucteMm [Tekcr] : ydeOHOe mocoOue s
CTY/IGHTOB BBICIIMX Y4YeOHBIX 3aBefeHUH, oOywaromuxcsa mno crneuuansHoctd 080801 "IIpukmagHas
nHpopMmaTuka (1mo obsactsaM)" u APYruM dKoHOMHUYEcKuUM crernuanbHocTsM / H. H. 3ab6otuna. - Mocksa :
NH®PA-M, 2013. - 331 c. : un. - (Beicmiee obpazoBanue. bakamaBpuar). - bubmuorp.: c. 326-328. - ISBN
978-5-16-004509-2.



3. AdanacreB, B. H. MoaenupoBanre U NPOrHO3MpOBaHUE BpeMEHHBIX psnoB [Tekcr] : yueb.-meTon.
mocob6ue / B. H. Adanacees, T. B. JleGenesa. - M. : ®unancel u ctatuctuka, 2009. - 292 ¢. : uin. - [Ipui.: ¢. 251-286. -
Bubmuorp.: c. 287. - ISBN 978-5-279-03402-4.

5.3 UnTepHeT-pecypcesbl

https://openedu.ru/course/hse/big_data _processing/ - «OtkpbeiToe oOpa3oBaHue», Kartaior Kypcos,
MOOK: «O06paboTka OOIBIINX JAHHBIXY;,

https://openedu.ru/course/misis/ABD/?session=spring_2023 - «OtkpbiToe 0OpazoBaHue», Karamor
KypcoB, MOOK: «BBeneHue B HH)KEHEPHUIO OOJBIINX JAaHHBIXY.

5.4 IlporpammHoe o0OecnedeHue, npodeccuoHajJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CUCTEMBI

1. Onepanmonnast cucrema PEJ[ OC mist pabounx CTaHIMM, UMEeTCs JIUIEH3Us, BXOAUT B peecTp
oreuectBeHHoro [10. — Pexxum noctyna: https://redos.red-soft.ru/

2. LibreOffice — cBoGoaHO pacmpocTpaHsieMblii OGHCHBIM MaKeT MPOrpaMM, BKJIIOYAIOIINN B ceOs
TEKCTOBBII M TaOJIIMYHBIA PETAaKTOPHI, PEAKTOpP MPE3CHTAM U Jpyrue o(pucHbIe MPUIOKEHUS. — Pexxum
nocryma: https://ru.libreoffice.org/

3. Iporpamma st mpocmoTpa caiitoB Sunekc.bpaysep, cBoO0AHO pacpocTpaHsiemMasi, BXOIAUT B pe-
ectp oredectBenHoro [10. — Pexxum moctyna: https://yandex.ru/

4. YauBepcHuTeTcKas miardopMa 3JIeKTpOHHOTO o0ydeHus: «iekTpoHHble Kypebl OI'Y B cucreme
o0yuenust Moodle». — Pexxum moctyna: http://moodle.osu.ru

5. ABTOMaTHM3MpOBaHHasi MHTEpaKTUBHAs cucteMa ceteBoro TectupoBanus (AVUCCT). — Pexxum no-
cryma: https://aist.osu.ru/cgi-bin/auth.cqi

6 MaTepI/laJIbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

VY4eOHble ayAuTOpUH ISl IPOBENCHUS 3aHATUN JIEKIIMOHHOTO THIIA, AJI MPOBEACHUS TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYyLIEro KOHTPOJS M MPOMEXYTOYHOM aTTecTallid OCHAIICHBI
KOMIUIEKTAMH ~ yYEHUYECKOW MeOenu, TEeXHHYECKUMHU CpEeACTBAMU OOYy4YEHHS, CIYKalUMU Ui
mpe/cTaBieHusT ydyeOHOUW HHpOpMaIMK OOJbIION aynuTopuu. [l dTeHus IeKUUid WCIoNb3yeTcs
MEePEHOCHOM MYJIbTUMEAUNHBIN KOMIUIEKT: HOYTOYK, POEKTOP, KPaH.

Jlns mpoBeneHUs J1aOOpPATOPHBIX 3aHATUN HCIMONB3YIOTCS KOMITBIOTEPHBIE KIIACChI, OCHAIICHHBIE
KOMIIBIOTEPaMH, 00bEJMHEHHBIMU B JIOKAJIbHYIO CETh, OJIKJIFOUEHHYIO Y€pe3 YHUBEPCUTETCKYIO CETh K CETU
WntepHer. Ilomemienus s CcaMOCTOATENBHOW pabOThl OOYYaAIONIMXCS OCHAIIEHBl KOMIIBIOTEPHOM
TEXHUKOW, TOJKIOUeHHOW K cetu "MuTepHer", u oOecreyeHUEeM JIOCTyrnma B OJIECKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBarenbHyto cpeny OI'Y.
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