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1. HEJIX OCBOEHUA

1.1 | LlemstMu OCBOGHHMS TUCIUIUIHHEI SBISIOTCSA (JOPMHUPOBAHHE Y CTYCHTOB HCUEPIIBIBAOIIETO MPEICTABICHUS O TOJXOAAX U
METO/IaX XpaHEeHUs], OpraHu3aiy U 00paboTKu OOIBIINX 00HEMOB JAHHBIX, @ TAKXKE NOTYYSHHE IPAKTUIECKUX HABBIKOB
TI0 BBITIOJIHEHMIO ITPOEKTOB B 00JIACTH W3BJICYCHUS JAHHBIX U aHAIN3a JaHHBIX ITOJyYEHHBIX JaHHBIX B MHTEpEcax
OpraHU3aIHN.

1.2 | luciMIuimHa OCHOBaHA Ha OTKPBITHIX TEXHOJIOTUSX M BEHAOP-HEHTPANBHBIX CTaHIapTaX, B KAYECTBE WILTFOCTPAIIHN
paccMaTpuBaeMbIX KOHIEIIIUH U TPOIYKTHI IHAEPOB HHAYCTpuH, Takux Kak - Dell Technologies u 11.p.

1.3 | B pe3ynmbpTaTe N3ydeHNs JUCIUIDIMHBI 00yJaloIIUics T0KeH chopMHUpOBaTh PEICTaBICHNE O MOHATHH «borbimie
Jannsie» (Big Data) u ponu cienuanucta no oopadotku ganusix (Data Scientist) B mpoekTax, CBSI3aHHBIX ¢ OONbLIIAMU
JAHHBIMH, O HEKOTOPBIX MHCTPYMEHTAaX, BXO1AIMX B okocucreMy Hadoop (Pig, Hive, HBase u T.11.), KOTOpBIE MOTYT OBITH
TIOJIE3HBI B AHAJUTHYECKUX IIPOCKTaX; H3YUUTh CIIOCOOBI XPaHEHHUS M OpTaHU3aliH JaHHBIX B COBPEMEHHOW KOMITaHHH,
CTPYKTYPY ¥ OCHOBHBIE 3TaIlbl )KM3HEHHOTO IIUKJIAa IIPOEKTOB, CBI3aHHBIX C 00pabOTKOIT OONIBIINX TaHHBIX, OCHOBHBIC
CpPeACTBa CTATUCTUYECKOTO aHAIN3a JaHHBIX, KOTOPBIE MOTYT IPUMEHATHCS B COBPEMEHHON KOMIIAaHUHU, U OCHOB pabOTHI B
HUX (Ha npuMepe makera R), rexnonoruto MapReduce n sxocucremy Hadoop, mpumeHsieMbIX Ul XpaHEHUS! U aHAIN3a
JTAHHBIX OOJBIIOr0 00beMa, 6a30BBIC AITOPUTMEIL, CBSI3aHHBIE C aHATIM30M JaHHBIX, TaKHe Kak kiactepu3anus (k-mean,
nepapxuyeckas), H3BJIeUeHUE IPABUII aCCOLUAINH, PETPECCHOHHOTO aHaIN3a (JIMHEHAS U JIOTUCTHYECKast Perpeccu),
aJITOPUTMBI OCHOBHBIC Ha BEPOSTHOCTHBIX rpapoBIX Moeisix (B ToM unciie HausHelit baiiec), nepeBbst NpUHATHS
pemIeHui, aHau3 BpeMeHHBIX psiioB (ARMA, ARIMA # T.11.), anrOpUTMBI M HHCTPYMEHTHI aHAJIN3a TEKCTOBOH
nHpopMaIH (peryaspHbIe BBIPAXKEHHs, METPUKH PEJICBAHTHOCTH H T.I1.), @ TAKXKE OBJIAJICTH COOTBETCTRBYIOIINM
WHCTpYMeHTapueM u3 nakera R u 6ubnuorexun MADIib.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

biox OIT: b1.B.JIB.02

2.1 TpeboBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |buzHec-o0macTu aBTOMATH3AIMU. Y IPABJICHUE TIEPCOHATIOM

2.1.2 | buzHec-o0macTu aBTOMaTU3aUK. Y IpaBicHue GUHAHCAMHA

2.1.3  |HuBectunmonHslii ananu3 U T- npoekToB

2.1.4 | Murpauus JaHHBIX U pacmrpeHHslii SQL

2.1.5 |Hayuno-uccnenoBartenbckas paboTa. Y4eOHBII MPOEKT

2.1.6 |IIpoexTupoBanue HHOPMAIUOHHBIX CUCTEM

2.1.7 | Pa3paboTka mpomecCHBIX MPUIIOKEHIH

2.1.8 | SI3bIKM IpOrpaMMHUPOBAHUS IS pabOTHI ¢ OOIBITMMH JAHHBIMA

2.1.9 | Apxurextypa Om3Heca

2.1.10 | uadopManmoHHbIe TEXHOIOTHH B OQUCHOH IesITebHOCTH

2.1.11 |HoBsle HanpaBneHus 1 TexHOIOruu coBpeMeHHbIx CYB/]

2.1.12 |IIpaxTuka MOmENMMpPOBAaHHS OU3HEC-TIPOIIECCOB

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NnpeanecTByIIee:

2.2.1 |HayuHo-uccienoBaTenbckas pabota

2.2.2 |IloaroToBka K mpoueaype 3amyuThl | 3aIlIUTa BRITYCKHOH KBATU(QHUKAIIMOHHOH paboThI

2.2.3 | IIpousBoacTBEHHAs MPOCKTHAS IPAKTUKA

3. PE3YJIBTATBI OBYYEHUMSA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHT

YK-1: Crioco6eH ocylecTBIsATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLECCOB M CUCTEM B
MEKIUCHUIIINHAPHOM KOHTEKCTe, NPOOJIEMHBIX CHTYallHil HA OCHOBE CHCTEMHOI0 MO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTYaJbHbIC METOIbI U3 CYLIECTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JKCINEPUMEHTAJILHBIX METO0B WJIM HOBbIX M MHHOBALIMOHHBIX METO0B, BbIPA0ATHIBATh CTPATErHIO el CTBUI

3HaTh:

YK-1-34 Coz[epxcaHHe 1 ITOCJIEA0BATCIIBHOCTD BBIIIOJIHCHUA 3TAIIOB aHAJIUTUYCCKOI'O IIPOCKTa

ITIK-1: Cnioco0eH BbINOJHATL PadoThI 110 IPOEKTHPOBAHNIO, BHEAPEHHIO U CONPOBOKICHUIO CJI0KHBIX HHPOPMALIMOHHBIX
cHUCTeM

3HarTb:

ITK-1-31 IIporpammMusle cpexcTBa U IaTGopMbl HHPPACTPYKTYphl HHPOPMATMOHHBIX TEXHOJIOTHI OpraHu3aIii




YK-1: Crioco6eH ocylecTBJIsATh KPUTHYECKUH AHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IIPOLECCOB M CUCTEM B
MEKIUCHUIIIHHAPHOM KOHTEKCTe, MPOOJIEMHBIX CHTYyallHil HA 0OCHOBE CHCTEMHOT0 MO/IX0/1a, BLIOPATh U MPUMEHUTh
Han0oJiee MOAXOASIINE H AKTYaJbHbIC METOIbI U3 CYLIECCTBYIOIINX AHATHTHYCCKHX, BBIYHCIUTEILHBIX H
JKCINEPUMEHTAJILHBIX METO0B WJIM HOBbIX M MHHOBALIMOHHBIX METO0B, BbIPA0ATHIBATh CTPATErHIO el CTBUI

3HaTh:

YK-1-33 CoBpeMeHHBIE METO/IB 1 HHCTPYMEHTAIBHBIE CPEICTBA aHANIN3A OOJIBIINX JTAHHBIX

VK-1-31 Pemaemble B nmpouecce aHaan3a JaHHbIX 33ja4n

VK-1-32 Teopernueckue u MpUKJIaTHBIC OCHOBBI aHAIN3a OOJNBIINX JTAHHBIX

IIK-1: Cioco6eH BBINMOJIHATH Pad0ThI M0 MPOEKTUPOBAHNIO, BHEAPEHUIO H CONMPOBOKIECHHUIO CJI0KHBIX HH(POPMAIIMOHHBIX
cUCTEM

YMeTh:

ITK-1-Y1 Ananu3upoBaTh BXOAHYIO HH)OPMAIIHIO

YK-1: CriocodeH ocyliecTBJIsATh KPUTHYECKUH AHAJIM3 HOBBIX H CJIOKHBIX HHKEHEPHBIX 00bEeKTOB, IIPOLECCOB U CHCTEM B
MEKAMCHUIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAallUii HA 0CHOBE CHCTEMHOI0 I10/1X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOASAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTATBHBIX METOI0B HJIH HOBBIX H HHHOBAIIHOHHBIX METO/I0B, BLIPA0ATHIBATHL CTPATETHIO el CTBHIA

YMmerb:

VYK-1-Y1 IInanupoBaTh pabOTHI IO BHIIOIHEHUIO IIPOCKTOB, CBI3aHHBIX C aHATM30M JaHHBIX

Baanernb:

YK-1-B2 HaBblkamMu UCTIOJIb30BaHUS HHCTPYMEHTAPHS JJIsl aHAIHM3a JAHHBIX (CTATUCTHYESCKUE MTAKEThI | T.I1.), B TOM YHCJIC B
paMKax COBPEMEHHBIX IapaJurM 00pabOTKH JaHHBIX OONbMKX 00beMOB (map-reduce U T.11.)

YK-1-B1 HaBbIkaMu HCTIOIB30BaHUS HHCTPYMEHTAPHS AT U3BJICUCHNUS JAHHBIX U3 Pa3lTUIHbIX HCTOUHUKOB (B/], mybmmdanbre web-
CEPBHCHI H T.I1.)

4. CTPYKTYPA U COJEP KAHUE

Kon HaumenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemblie | Jluteparypa | Ilpumedyanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMITeTeH I i pecypcsl padoTsI
Paspea 1. IIporpammuble
IATGOPMBI U TEXHOJIOTUH
00JILIINX JAHHBIX
1.1 Baenenne B mpobiaeMaTuky 3 2 VK-1-31 VK-1- J1.1
00paboTKH OOTBIIUX 32 VK-1-34 22
00beMOB JaHHBIX /JIek/
1.2 ITpopaboTKa JTEKIIHOHHOTO 3 20 YK-1-31 YK-1- J.1
MaTepuania, MOAroTOBKa K 32 YK-1-34 21092
nabopaTopHBIM paboram /Cp/
1.3 OCHOBBI PabOTHI C KOHCONBIO 3 16 IK-1-31 TIK-1- 2.2 P1
Linux u PostgreSQL. V1 VYK-1-31 21
OcnoBsl OLAP. OxkoHHbIE YK-1-32 YK-1-
¢ynxnun B SQL. OcHOBEI 33 YK-1-V1
nporpaMmupoBanus B R. VK-1-B1 YK-1
Hccnenosanue u -B2
BU3YaJIM3aIIs TaHHBIX.
JlabopaTopHas pabora Nel
"DTanel )KU3HEHHOI'O IUKJIa
AQHAJMTHYECKOTO TIPOCKTA.
AHanu3 JaHHBIX IpU
nomoutu cpeacts CYB u
HaydaJbHbIA aHAJIU3 JaHHbIX B
Rll
/J1a6/
1.4 OCHOBBI aHaJIHM3a 3 2 [IK-1-31 YK-1- J1.1
JaHHBIX /JIex/ 31 YK-1-32 VK 22
-1-33
1.5 ITpopaboTka TEKIINOHHOTO 3 32 [IK-1-31 YK-1- JIT.1J12.1
MaTepuasa, MoJroToBKa K 31 YK-1-32 YK J2.2
nabopaTopHbIM padoTam /Cp/ -1-33 21322




1.6 OO0yueHne 0e3 yauTens: 3 16 [IIK-1-31TIK-1- | JI2.1JI3.1 P2
KJIaCTepU3allus U BbIBOJL V1 YK-1-31 D153
MpaBmJI acconuanyii B R. YK-1-33 VK-1-
Perpeccuonnsiii ananus B R B1 VK-1-B2
u MADLib.
KnaccugukaTopsl u cetu
NpUHATHH pemernii (R,
Samiam). [Toctpoenne
JIepPEBbEB MPUHATHS PEILICHUH
Y aHaJIM3 BPEMEHHBIX PSJIOB B
R.
Jlaboparopnas pabora Ne2
" AHanmu3 JaHHBIX C
HCIIONBh30BaHuEM R n
MADIib". /J1a6/

1.7 TexHomoruu aHamu3a 3 2 IMK-1-31 YK-1- 2.2
JaHHbIX /JIex/ 31 VK-1-32 YK 21

-1-33

1.8 ITpopaboTka TEKITNOHHOTO 3 34 [IK-1-31 YK-1- 2.2
MaTepuaia, HOATOTOBKA K 31 YK-1-32 YK | 513233
nabopaTopHbIM padoTam /Cp/ -1-33

1.9 OCHOBBI HCIIOJIB30BAHUS 3 16 ITK-1-31 TIK-1- J12.2 P3
PEryNApHBIX BBIPAXKEHUN B V1 VK-1-31 21 93
3a/1a4ax TEKCTOBOI'O aHAJK3a. VYK-1-33 YK-1-
Hcnonk3oBaHne TEXHOIOTUN B1 YK-1-B2
MapReduce. 3Bnedyenue u
aHaJIM3 IaHHBIX U3
MyOIUYHBIX HCTOYHUKOB.
Jlaboparopnas pabora Ne3
"[IpuMeHeHue 5KOCUCTEMBL
Hadoop st ananuza
na”ubix". /J1a6/

1.10 |IIpencraBneHue pe3ysbTaTOB 3 2 YK-1-31 YK-1- J.1
aHATNTHIECKOTO 34 22
npoekTa /JIex/

1.11 | IIpopaboTKa JIEKIIHOHHOTO 3 36 VYK-1-31 YK-1- JI1.1J12.2
MaTepuasa, MoJIroToBKa K 34 21022
nabopatopHbM padotam /Cp/

1.12 | JIaGopatopHas padora Ne4 3 16 TIK-1-Y1 YK-1 2.2 P4
"[omHOMacITaOHBIH" -34 YK-1-V1 2122
3aBEpIIAOIIUH VK-1-B1 YK-1
aHATNTUICCKUN -B2
npoext". /J1ab/

1.13 ITpopaboTka TeKIHOHHOTO 3 40 IK-1-31 YK-1- JI1.1J12.1
MaTepHaia, HOATOTOBKA K 31 YK-1-32 YK J2.2
sk3ameny /Cp/ -1-33 YK-1-34 212233

5. ®OHJI OHEHOYHbBIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBHUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KonTponbaoe 1'1{11;){01::5;1:(1)\4me B
KM MeponpHATHC I pbl OTPOCHI JIJIs1 IOATOTOBKH
KOMIICTEHIIU I
KM1 DK3aMeH VYK-1-31;YK-1- VYK-1-31 Pemaemsle B mporiecce aHalu3a JaHHBIX 3a0a4H:
32;VK-1-33;VK-1- 1 MecTo CTaTUCTHKH B KU3HEHHOM LIUKIIE aHAJIN3a JAHHBIX.
34;I1K-1-31 2 IlonsaTtue runore3sl. IIpoBepka rumnore3sl.

3 OnucarensHas CTaTUCTHKA IIPY aHATN3E JAHHBIX.

4 3HauuMOCTb JaHHBIX [lOBEepUTEIbHBIN HHTEPBAIL.

5 ANOVA.

6 OCHOBBI BU3yalIU3alluy JaHHBIX. VccnenoBanue JaHHBIX U
MpeACTaBIeHHE PE3yIbTaTOB.

7 AHanu3 BpeMEHHBIX psoB. HekoTopble alropuTMbl U MOJXOBL.

8 PerynmsapHble BEIpaKeHHE B 331a4ax aHaJIM3a TEKCTOBOH MH(pOPMAIIHH.
9 MeTpHKH peIeBaHTHOCTHU B 3a/1a4aX TEKCTOBOTO aHAIU3a.




10 Ornenka pe3ynbTaToOB aHANIN3a TEKCTOBOM MH(OPMALIUH.

VK-1-32 TeopeTudeckre U NMPUKIATHbIC OCHOBBI aHATH3a OOJBITHX
JIAaHHBIX:

11 enu u 3anaun XxpaHeHusi, 00pabOTKH 1 aHaIM3a JaHHBIX.
CoBpeMeHHbIE TEHICHIINH.

12 Ionarne “Big Data”. IIpiMeps! IPOEKTOB aHAIN3a JaHHBIX.

13 Ionstue “Data Science”. Knaccuduxarms u kparkast
XapaKTepUCTHKA UCIONb3YEMBIX METOIOB U TIOAXOI0B.

14 Tpe©oBaHMS K KOMIETESHITHSM CIICIHAIIICTA [0 aHATN3Y JTaHHBIX.
Mecra crieranucTa 1o aHaJIu3y AaHHBIX B IPOEKTaX KOMITAHHU.

15 Mogenu naHHBIX, UCIONb3yeMble IIpU IpoekTHpoBaHuu B/l

16 CtpyKkTypa JaHHBIX B COBPEMEHHON KOMIIaHUH.
CTpyKTypHpOBaHHBIC U HECTPYKTYPHPOBaHHBIC JAHHBIC.

17 IIpu3HaKky 3alIyMJICHHBIX JaHHBIX.

18 O630p MOAXOMIOB K aHATM3y HECTPYKTYPHUPOBAHHOMN TEKCTOBOM
nHpopmarm. Kitrouesble 3a1a9i TEKCTOBOTO aHAJIH3A.

19 AHanm3 HeCTPyKTYPHPOBAHHOH TekcTOBOI nH(popMary. OCHOBHBIE
TIOHSTHSI U ONPE/ETICHUSL.

VK-1-33 CoBpeMEHHBIE METOBI 1 HHCTPYMEHTAIIBHBIE CPEICTBA
aHanM3a OOIBIINX JAHHBIX:

20 ABTOMaTHUECKas Kl1acTepu3alys AaHHbIX. MeTtona K-cpeqnux.

21 Anroputwm Knacrepusaiuy. IIpuHIMIIEI UCTIONB30BAHU.

22 Onpenenenue ontuManbHoro K. OneHka pe3ynbraToB
KJIacTepU3aluu.

23 IpaBuina acconuanuu. AnpropHslil anroput™M. O1ieHKa pe3ynbTaToB.
24 PerpeccuoHHble Moaenu. JInHeitHas perpecCuoOHHAast MOJIENb.
IIpumeHeHne perpecCHOHHOTO aHaNIN3a.

25 PerpeccuonHbie Mojiend. MTHTepnpeTaus u olieHKa JTMHEHHON
PErpecCUOHHOM MOJIETH.

26 PerpeccuoHHbIE MOZAEIH BBICHIUX MTOPSAKOB.

27 Jloructuueckas perpeccus. IlpuMeneHne JJIOTHCTUIECKON perpeccuu
B 33/[a4aX aHalIN3a JaHHbIX.

28 Jloructuueckas perpeccus. HTepperanuu 1 oneHKa
JIOTUCTUYECKOH PErPeCCHOHHON MOJETIH.

29 BeposiTHOCTHBIE IpadOBbIE MOJENH.

30 Ceru baiieca.

31 Pemaromue nepebs. OO00IMEHHBIH aNropuT™ Kiaccu(uKaTopa Ha
pemraomux AepeBbax. [IpHHIUINEI HCTTOTb30BAHUS.

32 INonck TeKCTa M COOTBETCTBHE MA0IOHAM ITPU ITOMOIIHN CPEACTB
CVYB/.

33 Arperatsl. OCHOBBI UCTIONB30BaHus OnOnuotekn MADIib.

34 Teoperndeckre OCHOBBI Kiaccudukaiyu qaHHbIX. HanBHbIi Baiiec.
[TpuHIUIEI HCTIONB30BAHUSL.

VK-1-34 Cozaeprxanue U ociaeJ0BaTeIbHOCTh BBITOJTHEHHS ITaoB
AHAJTUTHYECKOTO MPOEKTA:

35 JKu3HeHHBI UK IPOEKTA 110 aHAJIN3Y AAHHBIX: BBISIBICHUE
JIAHHBIX, IOTOTOBKA JAHHBIX K aHAIH3Y, IJIAHUPOBAHKE U IIOCTPOCHHE
MOJIeNH, TpeACTaBICHUE Pe3yNbTaTOB HCCIIEI0BaHUs 10
3aWHTEPECOBAHHBIX JIMII B KOMIIAHUH, H T.JI.

36 OcoOeHHOCTH BHEAPEHUS PE3yIbTaTOB aHATUTHIECKOTO IPOSKTA.
37 OcobeHHOCTH MpeNCTaBICHUS PE3yIbTaTOB aHATUTUYECKOTO
MpPOEKTa B 3aBUCUMOCTH OT ayauTopuu. CTpyKTypa Mpe3eHTaluH.

38 BaxHocTh BU3yanm3anuu. OcoOeHHOCTH BU3YaIM3alliy IIPH
HpPeCTaBICHUU PE3yIbTATOB MPOEKTA: PeKOMEHIAllU U TUIIHYIHbIE
OIINOKH.

TIK-1-31 IIporpaMmHEIe cpencTBa U MmIaTGOpMBI HHPPACTPYKTYPHI
MH(POPMAITMOHHBIX TEXHOIOTUI OpraHu3aIiii:

39 Texnonorust MapReduce, kak BEIYUCIHTENbHAS TapagurMa st
3a7a4 OONBIION pa3MEPHOCTH.

40 CrienManbHbIE SI3IKOBBIE CPECTBA TSl aHAIN3a
HECTPYKTYPUPOBAHHBIX JaHHBIX.

41 Metonap! aHanu3a naHHbIX nipu nomonu cpeacts CYB/I. [lonsrue
OLAP.

42 OLAP. I'pynnupoBKy TaHHBIX, THIIEPKYOBI U Pa3BEPTKU JaHHBIX.




5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemble
Kon HazBanue
WHIUKATOPbI Copneprxanue paboTbl
paboTsI paboTsI .
KOMITCTCHIINH

P1 JlabopaTopHas VYK-1-Y1;VK-1- IIpoanammsuposats ordeT McKinsey
pabota Nel "Dramer | B1;VK-1-B2;IIK-1- | (www.mckinsey.com/Insights/MGI/Research/

KU3HEHHOTO mukia | Y1 Technology and Innovation/Big_data The next frontier for innovati
AQHATUTHYECKOTO on). Ha ero ocHoBe BEIOpaTh MPOEKT U IPEUIOKUTH HAYAIBHYIO BEPCHIO
IpoekTa. AHaIu3 AQHAJIMTUYECKOI'O TUIaHa JJIs OJHON U3 MHAYCTPUAJIbHBIX BEpPTUKAJICH
JIaHHBIX TPH (31paBooXpaHeHHUe, FOCYIPABIICHNE, TPOMBIIUICHHOE TPOU3BOJICTBO,
IIOMOIIY CPEICTB HUT nr..)

CYB/ v HavaneHBIH

aHanu3 1aHHbIX B R"

P2 JlabopatopHas YK-1-B1;VK-1- BeimonauTte knactepuzanuto mraroB CHIA o ux couwmo-
pabota Ne2 "Anammz | B2;IIK-1-V1 HKOHOMHUYECKUM II0KA3aTeIsIM C UCIIOJIb30BAHUEM PA3IUUHBIX
JIAHHBIX C anropuT™MOB Kiactepu3anun (k-means, mepapxudeckas KIacTepu3amus
HCIONb30BaHeM R U T. L)

u MADIib"

P3 JlabopaTopHas VYK-1-B1;VK-1- Peann3oBaTh 4aCTOTHBIN aHAIU3 110 CJIOBaM B HEKOTOPOM JOKYMEHTE
pabota Ne3 B2;IIK-1-V1 npu oMoy Hadoop, BemmonHNTS peanusarnuio Ha Java, Hive u Python
"IIpumeHenune (wu R).
skocucrembl Hadoop
JUTS aHAJTH3a
TaHHBIX"

P4 JlaboparopHast YVK-1-V1;VK-1- IIpoBecTu uccnenoBaHue Mo 3apaHee COrjJacOBaHHOMY IIPOEKTY C
pabora Ned B1;VK-1-B2;ITK-1- | kaggle.com. I[IpoeKT MOXeT BBIIOIHATLCS IPYIIION CTYASHTOB 10 4X
"IMomromacmrabusl | V1 YEIIOBEK.

i" 3aBepuIaronui
AHAIUTUYECKUI
npoekT"

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OUJI1eToB, TECTOB U T.IL.)

DK3aMEeHAIMOHHBIH OMIIET BKITIOYAET B el 1Ba TEOPETHUECKHX BOIIPOCA U3 CITMCKA BOIPOCOB JUTS IPOMEXKYTOUHOH aTTeCTalluy U
MpaKTHIECKOe 33JaHHe, TeMa KOTOPOTO COBIAIALT C OJHOM U3 TeM, pACCMOTPEHHBIX HA IPAKTHUECKUX 3aHATHUIX.
Bunets! xpansrcs Ha kadeape.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpoMesxyTouHas aTTecTanus 1Mo AUCUUILTHHE IPEAYCMOTPEHa B hopMe IK3aMeHa.

JIiia nomycka K 3K3aMeHy HeoOXOJMMO BEITTOJTHEHHE BCEX JTa00PaTOPHBIX PadoT.
MuHuMAaNbHOE YUCIIO 0aJIOB, HEOOXOAMMOE /TS claun dk3aMeH - 30 0asios.

Cucrema OllCHUBAHUS BUJIOB Y4eOHOMN NS TENbHOCTH:

1. Meropuka oneHkH JaboparopHoi paboThr Nel:

MaxkcumanabHOE YHCIIO0 OaIIoB — 5 6asoB.

Banibl CHUMArOTCS 3@ HEMIOJMHOTY OMUCAHUS 00s13aTeNbHbBIX MO3ULIHI B AHATUTHYECKOM IIIaHE.

2. Meroauka omeHKH 1abopaTopHOi paboThl Ne2:

MaxkcuMaabHOe YHCiIo 0aioB — 5 0alioB.

basutel CHUMAIOTCSI 32 HEMOIHOTY MCCIIE0BAHNS, HEBBICOKOE Ka4eCTBO aHaIM3a (B T. Y. BU3YaJIHM3allnH), CJIa0yi0 000CHOBAaHHOCTD
BBIOOpA AJITOPUTMOB M UX I1apaMETpPOB.

3. MeToauka OleHKH J1abopaTopHOoit paboTsl Ne3:

MaxkcuManbHoe 9rciio 6aymioB — 10 6amios.

Basmer cHEMAIOTCSI 32 HEONTUMAIIBHYIO PEATU3AIMI0 aITOPUTMA C YIeTOM 00pabOTKH NaHHBIX PACIPEICIEHHON CUCTEMBI, OITHOKH
B KOJI€, HCUCIIOIh30BAHUE BCEX S3BIKOBBIX CPEICTB.

Banel HauUCISFOTCS TOMOTHUTENBHO 33 BU3YAIN3alHIO pe3yibTaTa, HapuMep, B BiJe "o0naka ci1oB" U T. II.

4. Metonuka oneHku 1abopaTopHOit paboTsl Ne4d:

MaxkcumanbHoe yncio 6anioB — 20 6anios.

Banel cHEMaroTCs 32 OTCYTCTBHE XOTs OBI OHOMN MPE3EHTAINH; 32 OTCYTCTBHE M HETOYHOCTH PE3YIBTAaTOB IPOEKTa; OTCYTCTBHE U
HETOYHOCTH OITMCAHMS MOAX00B U 3 deKxTa OT MpoeKkTa; OTCYTCTBHE M HETOYHOCTH ONMUCAHNS HCTOYHUKOB JTAaHHBIX; CIIa0yio
000CHOBAaHHOCTD NOA0Opa apaMeTpoB, BEIOOpa METOIa CPaBHEHUST MOJIENIEH.

basutsl HAaUUCIIAIOTCS OTIOHUTEIBHO 38 TO, YTO CTYAEHT 3aHsJI MECTO B IIEPBOH JIECATKE PH OLIEHKE pe3ynbTaToB Ha kaggle.com.

5. Meroauka OLEHKH 5K3aMEHa!

MaxkcumanbHoe yncio 6anioB — 60 6anios.

MaxkcuMabHOE YMCIIO OAJUTOB 332 TEOPETHUYECKYIO YacTh - 40 6aJIoB. 32 OTBET HA KaXKABIM BOMPOC CTYAEHT moiy4daet ot 0 10 20
0aJIOB B 3aBHCHMOCTH OT IIPABMIIBHOCTH M TIOJTHOTHI oTBeTa. Omibka 1r000r0 posa (HETOYHOCTH (hOPMYITHPOBOK, HAPYIICHUS B
JIOTHKE U3JI0KEHHS) CHUKAET OLIEHKY 32 OTBET. 3a KaXIyl0 BBISBICHHYIO OIIMOKY OLIEHKA CHIDKaeTcs Ha 2 Oaia.

MakcuManbHOe YHCIIo OaIOB 3a IIpakTHIecKoe 3ananue - 20 6awro. Oummbka modoro poaa (B Xole perieHus, HEeBepHOES
TpPUMEHEHHE TEOPETHUIECKIX MTOJIOKEHNI) CHIDKAET OICHKY 3a 3a/laHKe. 3a KaXKIyl0 BEISBICHHYIO OIIMOKY OIIeHKa CHIDKAeTcs Ha 2
Gara.

ITo uToram KOHTPOJISI 3HAHHUH MO CYMME HaOpaHHBIX OAJUIOB CTYICHTY BBICTABIISIETCS OI[CHKA:
2 - «HeynoBiIeTBOpUTENbHO» — OoT 0 10 60 Gaios,

3 - «yHOBIETBOPUTETHHO» — OT 61 10 69 Gannos,

4 - «xopomo» — ot 70 1o 84 6amoB;

5 - «oraugHO» — oT 85 mo 100 6amioB.

MaxkcumansHOe yncio 0aiuroB mo gucuuiuinae — 100 6amios.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIN 3arnasue bubmmotreka W3pnarenbcTBo, TOA
JI1.1 | Anmaitnun D. MaiunHHOe 00y4eHue: HOBBIN Bbubmmorexka MUCuC M.: Anbnivna [Tabnuiep, 2017
HCKYCCTBEHHBII HHTEIIJICKT:
THep. C aHTIL

6.1.2. Jlono/HUTEIbLHAS JIATEPATYPa

ABTOpBI, COCTaBUTENU 3arnaBue bubnuorexa W3narenscTBo, rox
JI2.1 |Twruc JI. X. CraTtuctuueckas DnexTpoHHas 6ubnroTeKa Mocksa: MockoBckuit
Kinaccu(uKaIys 1 KIacTepHBIH rOCyJapCTBEHHBII TOPHBIH
aHanu3 yauBepcurer, 2003
J12.2 | Annep 1O. I1., Yepnbix | CraTHCTHYECKOE YIIPABICHUE OnexTpoHHas OubIMOTEKA M.: [MHUCuC], 2016
E. A npoueccamu. "bomnbiue
nanubie” (N 2909): yueb.
nocobne

6.1.3. Meroauyeckue pa3padoTku




ABTOpBI, COCTaBUTENH 3arnaBue bubaunoreka W3naTenbcTBO, Tof
JI3.1 |3enemyxus lO. B. DOKOHOMETpHUKA: yIeOHO- OnexTpoHHas OUOIHOTEKA Mocxksa, bepnun: Jlupexr-
METOIMYECKOE IT0COOue Menua, 2020
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
51 Kypc "Introduction to Data Science" Ha https://hyper.mephi.ru/courses/course-
obpasoBarenbHo aTgopme Open edX v1:MEPhIX+CS712DS+2017Fall/about
Data Science and Big Data Analytics: Discovering, http://pdf.zlibcdn.com/dtoken/ff92fee39d33a8438a66978c71a82bb
3 Analyzing, Visualizing and Presenting Data. EMC 0/Data_Science_and Big Data Analytics Discovering, 265045
Education Services (Editor), Wiley, 2015, 432 pages 0_(z-lib.org).pdf
[U3nanue nocrynuo onnaiiH] - URL:
Trevor Hastie, Robert Tibshirani and Jerome https://web.stanford.edu/~hastie/Papers/ESLIL.pdf
Friedman. The Elements of Statistical Learning: Data
93 | Mining, Inference, and Prediction. Second Edition.
Springer Series in Statistics. [I3nanue noctynHo
onnaitH] - URL:
6.3 IlepeueHb MporpaMMHOro oéecneyeHus
1.1 | VMware Player (freeware)
1.2 | OC Linux (Ubuntu) / Windows
I1.3 | Microsoft Office
1.4 |Putty
.5 |PgAdminlll
1.6 |LMS Canvas
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBHBIX 023 JaHHBIX
U.1 |Digital Library of Institute of Electrical and Electronics Engineers (IEEE): http://ieeexplore.ieee.org/Xplore/home.jsp
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
M-106 JlexonHas aynuropus pabouee MECTO MIperoaBaTes, o0opynoBaHHOE
MEPCOHATBHBIM ~ KOMIIBIOTEPOM,  IMakKeT  JIMLEH3WOHHBIX
mporpamM  MS  Office; mpoekrop; 95KpaH; MarHHTHO-
MapKepHas JOCKa; CTallMOHApHAs aKyCTHYeCKas CHCTEMa;
KOMIIJIEKT yueOHOi Mebenn
M-104 KommbrotepHsIii Kitacc pabouee MECTO MpernoaBaTes, obopynoBaHHOE
MEPCOHANBHBIM ~ KOMIIBIOTEPOM,  MAaKeT  JIMLECH3UOHHBIX
nporpamMm MS Office; mpoekTop; sKkpaH; MapKepHas JOCKa;
KOMIUTEKT yaeOHOIT Mebern
M-105 KommbroTepHsIit Kiacc pabouee MECTO TperoaBaTeds, 000pyIOBaHHOE
MIEPCOHATBHBIM ~ KOMITBIOTEPOM,  TakeT  JIMIIEH3MOHHBIX
nporpamMm MS Office; mpoekTop; skpaH; MapkepHas JOCKa;
KOMIUIEKT y4eOHOM Mebern
M-102 VYueOHas ayguTopus Kommekt yge6HOM Mebenu Ha 15 pabodnx MecT, HOYTOyKH

C TOAKIIOYeHHeM K ceTH «lHTepHeT» | IOCTYyIloM B
QNIEKTPOHHYIO  WH()OPMAIMOHHO-00Pa30BaTENBHYIO  CpPEIy
YHUBEpCUTETA

8. METOANYECKHE YKA3AHUSA JJIAA OBYYAIOIINXCA

JucrumnnmHa TpedyeT caMocToaTenbHON paboTsl. KauecTBeHHOE 0CBOSHHE JUCIUIIIMHBI BO3MOXKHO TOIBKO IPU CHCTEMAaTHIECKOI
CaMOCTOSITEIBHON paboTe, 4TO MOAIEPKHUBACTCS CUCTEMOM TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTECTAaLlUH.

Pabora Ha KOHCIIEKTOM JIEKIINH.
OCHOBy TeOpeTI/I‘-IeCKOFO O6y‘~IeHI/I§I CTy,HeHTOB COCTAaBJIAROT JICKIIUU. OHI/I AT CI/ICTeMaTI/I3I/IpOBaHHLIe 3HAHUA CTy,HeHTaM [0}
HanOoJIee CIOKHBIX U aKTYaJIbHBIX IPOOJeMax U3ydaeMoi AMCHMIUIMHEL. Ha JleKiusax oco60e BHUMaHHUE YACISETCS YCBOCHHUIO
CTy}IeHTaMI/I I/IBY‘-IEICMLIX HpO6J’[eM, pa3BI/ITI/IIO nx l'IpO(l)eCCI/IOHaJ'ILHO—SHa‘-II/IMBIX CBOP‘ICTB " Ka4uCCTB. .HCKIII/II/I 110 yqe6H0171
JUCHUIIIINHEC HpOBO,H}ITCSI B (I)OpMe Juajiora, ¢ UCIOJIb30BAHUEM ITOATOTOBJIICHHOI'O MaTepI/IaJIa — Hpe3eHTaHI/II/I. Pa60Ty Han
KOHCIICKTOM cneayeT HA4YUHATH C €I0 ,ElOpa6OTKl/l, JKE€JIATCJIbHO B TOT K€ I€Hb, II0OKa MaTCpI/IaJ'l CLIC JICTKO BOCHpOM3BO,HMM B IIaMATH.
C 1enbio 10paboTKH HEOOXOAMMO MPOYUTATh 3aIIMCH, BOCCTAHOBHUTH TEKCT B IIAMSTH, a TAKXKE MCIPABHUTh OIMCKH, paciinpoBaTh
HerI/IHHTBIe paHee COKpaIlIeHI/IS[, 3aI10JIHUTH HpOHyIlIeHHI)IG MECTa, IIOHATH TCKCT, BHI/IKHyTI) B €0 CMBICIJI. ]Ianee HpO‘H/ITaTI)
MaTepuai o PeKOMEHIyeMOH JTHTepaType, paspelias B X0/I1¢ YTCHHs BO3HUKIIKNE PAHEe 3aTPYIHEHHS, BOIPOCHI, a TAKIKE JOMOIHSIS
1 MCIIPaBJIsist CBOM 3alMCH. 3allMCH JOJDKHBI OBITh HATJISIHBIMH, UL YETO CIAEAYET IPUMEHSTh Pa3jIn4HbIe CIOCOOBI BhlAeIeHu. B
Xoae )IOpa6OTKI/I KOHCIICKTa yl"J'IyﬁHHIOTCfI, paCIlII/Ipﬂ}OTCSI n SaerHJ'[HIOTCSI 3HaHUs, a TAKXKC OOIIOJIHACTCA, I/ICl'IpaBJ'ISICTCSI u
COBepHIeHCTByeTCS[ KOHCIICKT. HO,Z[FOTOBJICHHI)Iﬁ KOHCIICKT U peKOMeH,Z[yeMaSI J'II/ITCpaTypa I/ICHOHBBYIOTCSI HpI/I IIOATOTOBKE K
MPAaKTUYECKUM 3aHATHSIM. [10ArOTOBKA CBOANTCS K BHUMATEILHOMY MIPOYTEHHIO ydeOHOro MaTepuaia. Ilpumepsl, BONpOCH 1O TeMe




ABJIAIOTCA CPEACTBOM CaAMOKOHTPOJIA.

IToaroroBka K NpakTHUECKOMY 3aHATHIO.

Jln1s1 yCHenrHoro 0CBOSHHSI MaTepHaia CTyIeHTaM PEKOMEH/TYeTCs CHadala 03HAKOMHUTECS C YIEOHBIM MaTEpPHAJIOM, U3JI0KEHHBIM B
JICKLIMSAX U PEKOMEHIOBAHHOH JIUTEPATYPE, 3aTEM BBIIOJIHUTH CAMOCTOSTENbHbIC 3a1aHus. [Ipy noAroToBKe K NPakKTUYECKUM
3aHATHSAM MOYKHO BBIJICIMTS JIBa 3Tana:

— OpraHM3alHOHHBIN, Ha KOTOPOM CTYAEHT IUITAaHHPYET CBOIO CAMOCTOSITEIBHYIO PadoTy,

— pabounii, Ha KOTOPOM OCYIIECTBIISIETCS HEITOCPEICTBEHHAS MOATOTOBKA CTYJECHTA K 3aHATHIO.

CamocTosTenbHast paboTa ¢ peKOMEHIOBAHHON JTUTEPATYPOH.

[Ipu pabote ¢ OCHOBHOM, TOMOTHUTENBHOHN TUTEPATypOH U SIIEKTPOHHBIMH PECYpCaMH IEIeCO00pa3HO MPUACPKUBATHCS TaKOH
nocnenoBarensHocTy. CHavama MpoYUTaTh BECh 3aJaHHBII MaTepual, 4ToObI COCTaBUTh MPeCTaBICHUE 00 H3ydaeMOM MaTepuaile,
HOHSATH OOIIMI CMBICI IPOYNTAHHOTO. 3aTeM NIPOYUTATH BTOPHYHO, YTOOBI B XOJI€ YTCHHS TOHSATh U 3aIIOMHHUTH CMBICI KaXJOH
(bpasbl, KaXKIOTO MOIOKEHUS U BOIIPOCa B [1esIoM. [IpOIyKTHBHO COMPOBOXKIATE YTEHHE 3aNUCSIMH (IUIaH TIPOYUTAHHOTO TEKCTA,
TE3HCHI, BBINMUCKH, KOHCIIEKTUpOBaHUE U 1p.) Eciau comep:xaHne MaTepraia HECI0XKHOE, JIETKO YCBaUBAEMOE, MOXKHO OIPaHUYUTHCS
cocrapieHHeM Iutana. Ecian Marepuan conepuT HOBYIO M TPYZHO YCBanBaeMylo HH(OpMaLHio, Lieecoo0pas3Ho ero
3aKOHCIIEKTUPOBATh.

s BeinmoHEHUs 1a00paTOpHBIX PadoT M CaMOCTOSTENBHOM PabOThl HEOOXOAUMO CBOEBPEMEHHO 3aperuCTPUPOBATHCS Ha
PEKOMEH/IOBaHHBIN JIEKTPOHHEBIN pecype - hyper.mephi.ru.




