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1. IOEJIb U 3AJAYHA JUCHUAIIJIMHBI
Hean:
(dbopMHpOBaHKE y CTYIEHTOB 0a30BbIX TEOPETUYECKUX 3HAHUH O CYIIHOCTH, CTPYKTYpE UBUAAX MaTeMaTHUECKUX
MOJICJICH MPUHSTHS PEIICHUN, YIPABJICHHUS U CIIOCOOHOCTH K MPUMEHEHHUIO TEXHOJIOTH 00pabOTKH JaHHBIX (B
ToM uucie big data) m mMamMHHOTO OOy4YeHHSI K PELICHHIO NPUKIATHBIX 337134, CBS3aHHBIX C OKa3aHUEM
(UHAHCOBBIX YCIIYT.

Sagaun:

- HW3y4YeHHE MaTEeMaTUYECKUX METOJIOB H MOJX0/IOB, UCIOJIB3YEMBIX B IIPOTPAMMHBIX CHCTEMaX00pabOTKu
aHann3a OOJIBIIMX TAHHBIX B 00JIACTH pa3paboTku U BHeapeHus [T pemeHuii u yciayr B Ou3Hec-aHAJIUTHKE, B
TOM 4YHcCJIe B prHAHCOBOM M OAHKOBCKOM cdepe;

- pasButHE NMPOo(eCcCHOHANBHBIX HABBIKOB yUYAIIMXCS 332 CYET MONTYYCHHsS MPAKTUYECKOTo OmbITa paboTsl ¢ IT
pEIICHUSIMH B 4acTH 00pabOTKH U aHaM3a OOJIBIINX JTAaHHBIX.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

2.1. MecTo 1MCUMILIUHBI B Y4eOHOM ILIaHe:
Baok: brok 1. ucuuninunel (MOIyn).
Yactb: Yactb, hopMupyemas ydacTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUN, JIEKTUBHbIE TUCHUTUIMHBI.
OcBauBaeTtcsi: 6 cemectp.

3. KOMIETEHLIUY, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI
JUCHUIINHbBI
YK']. - CHOCO6€H OCYHICCTBJIATL IIOHUCK, KpI/ITI/ILICCKI/Iﬁ dHAJIN3 MU CHUHTC3 I/IH(i)OpMaI_II/II/I, IMPUMCHATDb
CI/ICTCMHBII\/JI ImIoaxoa aJist peHIeHI/ISI IIOCTABJICHHBIX 3a/1a4,

IIK-1 - ciocoOeH BHIMONHATE pabOTHI ¥ YIPABIATH pad0TaMU 10 CO3JaHUI0 (MOAM(HUKAIINN) U COMTPOBOKIACHUIO
N C, aBTOMaTH3UpYIOUINX 33a4l OPraHU3allMOHHOTO YIIPaBJIEHUs U OM3HEC-TIPOLECCHI

4. PE3YJIBTATBHI OCBOEHUSA JTUCIMIIJIMHBI OBYUYAIOIIIUMCH

Koa u HauMeHOBaHHE
KOMIICTCHIUHA

NuaukaTopbl 10CTHXKEHUS
KOMIIeTEHIINHU

PesynabTaTnl 00yyeHus

YK-1

CriocoOeH OCyIIeCTBIISITh
[MOMCK, KPUTUYECKHUM aHATIN3
1 CUHTE3 MH(pOpMaIWH,
[IPUMEHSITh CUCTEMHBIN
[TOXOJ AJIsl PELLICHUS
[1OCTaBJICHHBIX 3a7a4

YK-1.1. BeinosnHsier nouck
Heo0X0AUMOM nHpopManuu, eé
KpUTHUYECKHI aHaiIu3 U 00o0maer
pe3yIbTaThl aHATIN3A JUISl PeILICHUS
[TOCTaBJICHHOM 3a7a4H

3HaeT: criocoObl U METO/IbI
MOKCKa HEOOX0IUMOMH
MH(pOopMaLn, €€ KPUTUIECKOTO
aHasM3a U 0000IIeHUs
[PE3yIBTATOB aHAIN3A JJISI
[peLIeHHs] TOCTABICHHON 3a/jauu
'YMeeT: BBITOIHATD ITOMCK
Heo0X01MMoN HH(pOpMaLny,
KPUTHYECKH €€ aHATH3UPOBATh U
0000111aTh pe3yIbTaThl aHATHU3a
U711 pEIIEHUs TOCTaBJIEHHOM
3ajiauu

Biageer: HaBBIKOM MOMCKA
HeoO0XxoauMol nHpopmanuu, eé
KPUTHYECKOTO aHAJIH3a U
000011IeHUS pe3yIbTaTOB
QHAJTN3a [Tl PeTICHISI
[oCTaBJICHHON 3a7auu

MK-1

CriocoOeH BBITIOIHSATh

PabOTHI M YIIPABIIATH
a00TaMHu 110 CO3JaHUIO

TK-1.1.
Ocyl1ecTBIIsSIET KOHIIENTYalbHOE,
(hyHKIIMOHATLHOE H JIOTHYECKOE

IMMPOCKTUPOBAHNC CUCTCM MaJIOro U

3HAaeT: UHCTPYMEHTbI U METOJIbI
[IPOEKTUPOBAHUS U AU3aiiHa
MH(POPMALIMOHHBIX CHCTEM,

MHCTPYMCHTBI U MCTO/IbI




(Monudukanun) u CpeIHero mMacirada u CJI0)KHOCTH  [MPOTOTUITMPOBAHUS

conpoBoxaeHuio 1C, M0JIb30BaTEIbCKOT0 HHTEp(detica,
ABTOMATH3UPYIOIINX 3aa9H OCHOBBI COBPEMEHHBIX CHCTEM
OpraHHu3allMOHHOTO YIIpaBJICHU A 6azaMu JaHHBIX,
yIIpaBJIeHUS 1 OU3HEC- CHCTEMbI XpaHCHUS U aHAIN32a
[IpO1IeCChI 0a3 MaHHBIX
YMeeT: KoTupoBaTh Ha S3bIKAX
[IpOrPaMMUPOBAHUS,

pazpabaThIBaTh CTPYKTYpY 0a3
TaHHBIX, pa3pabaThIBaTh
KOMITOHEHTHI IPOTPAMMHBIX
KOMILIEKCOB U 0a3 JaHHBIX B
COOTBETCTBUH C TPEOOBAHUSIMHU
TEXHUYECKOro 3aJJaHus
Biajeer: COBpeMEHHBIMU
CTPYKTYPHBIMH U OOBEKTHO-
OpUEHTUPOBAHHBIMH SI3BIKAMH
[IPOrpaMMHUPOBAHUS,
COBPEMEHHBIMH CHCTEMaMH
[POrpaMMUPOBAHHUS

5. OBBEM JUCHUIVIMHBI U PACITPEAEJIEHUE BU/I0OB
YYEBHOU PABOTBI IO CEMECTPAM

OOmmiasi TPyIOEMKOCTh JUCHUIUIMHBI «AHAJIW3 OOJIBIIMX JAHHBIX» I CTYIECHTOB OYHOW (OPMBI
obyuenus, peamuzyemoir B AHO BO «MHcTuTyT OM3HECa M au3aitHa» 1o HampapieHuto moarotoBku 38.03.05
busnec-undopmaruka cocrasmusier: 4 3.e. / 144 qac.

Bun yuebHoit paboTbl Bcero uucio yacoB u (1ian)
3a4EeTHBIX eIUHUII

AyIUTOpPHBIE 3aHATUS 90
6 MmoMm yucine:

Jlexuun 36
[TpakTHueckue 3aHATHS 36
JlaGopaTopHbie pabOThI 18
CamocrosiTesibHas padoTa 94

6 mom ducie.

yacel Ha BeinosiHeHue KP / KI1 -

HpOMe)KyTO‘IHaﬂ aTTeCTalmA:

Bun 3a4er ¢ OLeHKOU

TpynoemkocTs (4ac.)

OO0mas Tpy10eMKOCTH 3.€. / 4acoB 4 3.e./ 144 gac.

6. CTPYKTYPA U COJAEPKAHUE JUCIUITJIMHBI

TeMbI TUCHUILINHBI KoanuecTBo 4acoB

Ne HaunMmeHoBaHHe
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1 | MeTo/bl MHOrOMEPHOTO CTATHCTHYECKOTO aHAIM3a 1 aHAIIN3A 2 2 6
HEYHUCIIOBOH MHGMOpMAIIHH
2 | TexHomoruu XpaneHus U 06paboTKH BONBIIKX JaHHBIX 2 2 2 6

3 | S3bIKH mpOrpaMMHUPOBAHU S IS aHaIM3a B 00PabOTKH OOJIBIIIMX
MaCCHBOB JJaHHBIX

4 | Ba3sl JAHHBIX 4 4 2 6
5 Hpo_rpaMMHLIe cpencTBa st 00pabOTKY JAaHHBIX M cCHCTeMBI Data 4 4 2 6
Mining
6 | [Inarpopmsl u ppeiimBopku s Big Data 4 4 2 6
7 | Ananutuka Big Data 4 4 2 6
8 | Beenenue B MamuHHOE 00ydeHHE U Pa3pabOTKy NaHHBIX 4 4 2 4
9 | Cnoco6st BH3YaJIH3alNH, HHTEPIPETAIIH, TPOSKTHAS OpTraHU3aIus 4 4 2 4
10 | Pemenus na ocHOBe Big data 4 4 2 4

Uroro (gacoB)| 36 36 18 54

®opma KOHTPOJISAL: | 3quem ¢ OyeHKOl -

Bcero mo amcuuniinHe: 144 qac. / 4 3.e.

COJEPKAHUE TEM JUCHUIIJIMHBI

Tema 1. MeToABI MHOTOMEPHOI'0 CTATHCTHYECKOI'0 AHAJIN3A M AHAJIN3A HEYHMCI0BO HHpopmanuu
@akTopHBIM aHanu3. JIMCKpUMUHAHTHBIN aHanu3. KnactepHslld aHanu3. MHOroMepHoe HMIKaIMpOBAaHUE.
Metoasl KOHTPOJIS Ka4yeCcTBa.

Tema 2. TexnoJsiorun xpanenuss 1 00padoTku bobIKMX JaHHBIX

OcCHOBHbIC HANpaBJCHHs Pa3BUTHS METOJOB 00pabOTKM M XpaHeHHs AaHHbBIX. Volume. 3akoH Mypa.
Velocity. Variety. ®peiimBopk Hadoop. IlpoGnema XpaHeHUs HECTPYKTYpPUPOBAHHBIX IaHHBIX. [IpoGiema
npeoOpa3oBanus JaHHBIX. CeMaHTHUYecKne aHan3aTopbl. CaMo00ydaromuecst aBTOMAaThI.

Tema 3. SI3pIkM MPOrpaMMHUPOBAHM $1 I AaHAJIM3a U 00padOTKM 00JIbIIMX MACCUBOB JAHHbIX
SI3sikm iporpamMupoBanus st Big Data (R, Python, Julia, Java, Scala, MATLAB, Go, Kafka, Hadoop).

Tema 4. Ba3bel JaHHBIX

Pensiunonnsie 6a3bl naHHbIX. [lapamnenbHble 0a3bl AaHHBIX. PacnpenenéHHble (ailyioBble CHCTEMBI.
NoSQL CVYB/. Texuomoruss Map-Reduce. GOOGLE BIGTABLE. MapReduce. OObIUHBIA TOUCK.
[MTonHOTEKCTOBBIN TOMCK. [lapamienbHble 3ampochl. TexXHONOrUs moucka W MHTerpanuu. basel manHbix (Hive,
Impala, Presto, Drill).

Tema 5. IlporpaMmHbIe cpeacTBa IJisi 00padOTKH JaHHBIX U cucTeMbl Data Mining



[Tporpamma Excel. IIporpamma Statistica. SPSS. IIporpammusie cpenctBa. ETL mporecc mo o6paboTke
otuéroB. [lonstTue o TexHonormu Data Mining. Peanuzamus B makeTax NpUKIaaHBIX mporpamMM. CereBbie
texunosioruu Data Mining.

Tema 6. ILlnaTrgopmbl u PppeiimBopkn 1 Big Data

DpeitmBopku (Hadoop, Spark, Storm). Ananutuueckue miardopmsl (Rapid Miner, IBM SPSS Modeler,
KNIME, Qlik Analytics Platform, STATISTICA Data Miner, Informatica Intelligent Data Platform, World
Programming System, Deductor, SAS Enterprise Miner). Ilpoune uncrpymentsl (Zookeeper, Flume, 1BM
Watson Analytics, Dell EMC Analytic Insights Module, Windows Azure HDInsight, Microsoft Azure Machine
Learning, Pentaho Data Integration, Teradata Aster Analytics, SAP BusinessObjects Predictive Analytics, Oracle
Big Data Preparation).

Tema 7. Ananuruka Big Data

Texunonornu u meronsl ananuza Big Data( Data Mining; kpayIcopcuHT; CMEIICHHE W WHTETrpalus
JaHHBIX; MalIMHHOEC OOY4YCHWE; HCKYCCTBEHHBIC HEHPOHHBIC CETH; pPacliO3HaBaHHWE OOPa30B; MPOTHO3HAsS
AHAIIMTHKA; HWMUTALUOHHOE MOJCIMPOBAHUE;, IPOCTPAHCTBEHHBI aHANW3; CTATUCTHUYCCKUN  aHAauU3;
BU3YyaITU3aLUs] aHATUTHYCCKUX TAHHBIX).

Tema 8. BBenenne B MamimHHoe o0yueHne U pa3padoTKy JaHHBIX
MamunHoe o0ydyeHne W MaiHMHT OonbimuxX naHHbIX (Big Data). Heliponnble ceTm Kak peanu3amus
JITOPUTMOB MAIIMHHOTO O0yUYEeHHUSI.

Tema 9. Cioco0b1 BU3yau3auiu, MHTEPIPETALNH, IPOEKTHASI OPraHU3 AU

CrniocoObl BU3YyalnbHOT'O MPECTaBICHUA AaHHBIX. MeToapl Buzyanuszanuu. KornutuBHas mHQpOpMaTHKa,
SKOHOMHKA 3HAHUU, TpeOOBaHUS K CIEHHUATUCTaM B OOJACTH HMHTEIUIEKTyalbHOW OOpaOOTKM MaHHBIX IS
Ou3Heca.

Tema 10. Pemenusi Ha ocHoBe Big data
Prinok Big data. Big data B 6ankax. Big data B 6usnece. Big data B mapkeTunre

7. IPUMEPHASA TEMATHUKA KYPCOBBIX PABOT

KypcoBas pabota He mpe1ycMOTpeHa

8. ®OHJI OLEHOYHBIX CPEJCTB IO JUCLUIIUHE: Tpunoxenne 1.

9. YYEBHO-METOJANYECKOE U UTH®OPMALMOHHOE OGECIIEYEHUE JUCHUIIJINHbI:

9.1. Pexomenayemasi iuTepaTypa:

1. Bponogckas, E. B. bonbme manHbie B MCCIIEIOBAHUN TMOJUTUYECKHUX IMPOIECCOB: yueOHOE
nocobue: [16+] / E. B. bpogosckas, A. 0. JlomOpoBckas; MHHHUCTEPCTBO HAyKH U BBICIIETO
oOpazoBanust  Poccuiickoit ~ ®enepaunnu, MOCKOBCKMII  MeNaroruuyeckuii  rocynapcTBEHHBIN
yHHUBEpcUTET. — MockBa: MOCKOBCKMI IeAarorndeckuil rocynapcrseHHblii yHuBepcuter (MIITY),
2018. —-88c.

Pexxum nocryna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=563578

2. I'pun, Yunesam . DxoHOMeTprdeckuit ananu3 : yaeOHuK / Yumbsam ['. ['puH ; mep. ¢ aHrL. moxq
Hayu. pen. C. C. CunensaukoBa, M. 1O. TypyHuesoli ; Poccuiickas akagemMusi HApOJIHOTO X0341CTBa U
rocynapctBeHHON ciyxObl npu Ilpesunente Poccuiickoit denepanuu. — Mocksa: [leno, 2016. —
Kuawra 2. — 753 c.

Pesxxum mocryma: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=563313.



https://biblioclub.ru/index.php?page=book&id=563578

3. Kamepon, 3. K. MukposkoHOMeTpUKa: METObl ¥ X mpuMeHeHus: yueouuk / 3. K. Kamepon, I1. K.
Tpusenu ; nox Hayu. pen. b. Jlememesa ; nep. ¢ aurn. C. ABansina, /. [lane, A. TuxoHnosoi [u ap.]. —
Mocksa: Jleno, 2015. — Kaura 1. — 553 c.

Pesxxum mocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=486932

9.2. IlepeyeHb HH(POPMALUMHOHHBLIX TEXHOJOTHWii, HCHOJb3yeMbIX TMPH OCYLIECTBJIEHHH
0o0pa30BaTeIbLHOIO Mpolecca Mo JMCHUIIMHEe (MOY.110), BKJIIOYasl NepeyeHb JMLIEH3HOHHOTO0 U
cBO0O/JHO PACIIPOCTPAHAEMOI0 NIPOrPAMMHOI0 o0ecreYeHusl.

[Ipu ocymecTBieHnn 00pa30BaTENBHOTO Tpolecca IO JAaHHOW y4eOHOW AMCIUIIINHE
IIpeIoJIaraeTcs NCIO0JIb30BaHue:
JInneH3noHHoOe W CBOOOJHO pacnpocTpaHseMoe NMPOrpaMMHoe olecrieyeHne, B TOM YHCJIe

0TCYCCTBCHHOI'O MIPOM3BO/JACTBA:
1. Windows 10 Pro Professional (lorosop: Tr000391618, Jluuensus: V8732726);
2. Microsoft Office Professional Plus 2019 ([{orosop: Tr000391618, JIutensus: V8732726).
3. bpaysep Google Chrome;
4. Bpaysep Yandex;
5. Adobe Reader - nporpamma st mpocMOTpa, MeYaTd ¥ KOMMEHTHPOBAHUS IOKYMEHTOB B
dbopmate PDF.

9.3. IlepeueHb coBpeMeHHBIX MPOdecCHOHAIBLHBIX 023 TaHHBIX, HH(POPMANMOHHBIX CIIPABOYHBIX
CHCTEM U pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKALMOHHOI ceTu « MHTepHET»

1. https://biblioclub.ru/ - yausepcutetckas 6ubdaroTeuHas cuctema online bubnmoxny0.py

2. http://window.edu.ru/ - earHOE OKHO JOCTyIA K 00pa3oBaTeIbHBIM pecypca

3. https://uisrussia.msu.ru/ - Ga3a JaHHBIX U AHATUTUYCCKUX IyOJIMKALUI YHUBEPCHTETCKOM
nH(popManMoOHHOM cucTemMbl Poccus

4. https://www.elibrary.ru/ - snekrponno-6udaroTeunas cuctema eLIBRARY.RU, kpymnueitmas
B Poccun snekTpoHHas OnOIHOTeKa HAyUHBIX MyOIUKAIAi

5. http://www.consultant.ru/ - cnnpaBounas npaBoBas cucrema Koncynsrantlinroc

6. https://gufo.me/ - cipaBouHast 6a3a SHITUKIIONENI U CIIOBapei

7. https://slovaronline.com - mouckoBass cHCTeMa [0 BCEM JOCTYIHBIM CJOBapsiM |
SHIUKIIONE UM

8. https://www.tandfonline.com/ - komtekuus sxypHanoB Taylor&Francis Group Bkitodaer B
ce0st OKOJIO IBYX THICSY )KYPHAJIOB U Oosee 4,5 MITH. CTaTel 1Mo pa3invHbIM 00JIACTsIM 3HAHUIT

9. https://openedu.ru - «HamnuonaneHas marpopMa OTKPBITOro 00pa3oBaHUsM» (PECypChl
OTKPBITOTO JIOCTYTIA)

10.https://www.rsl.ru - Poccuiickas T'ocymnapcrBenHas bubmuoreka (pecypchl OTKPBITOTO
J0CTyTa)

11.https://link.springer.com - MexayHapoHast pedeparuBHas 6a3za JaHHBIX HAyYHBIX H3TaHUN
Springerlink (pecypcbl OTKpPBITOTO 10CTYIIA)

12.https://zbmath.org - MexayHaponHas pedepaTuBHas 0a3a JaHHBIX HAy4YHBIX H3IaHUM
ZbMATH (pecypcbl OTKPBITOTO J0CTYIIA)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHBI

1. O6opynoBaHHbIe Y4eOHBIC ayTUTOPUH, B TOM YHCIIE C MCIOJIE30BAHUEM BHUACOMPOEKTOPA U
MOJIKIIIOYEHUEM K ceTU «VHTepHeT» U JOCTYIOM B 3JIEKTPOHHYI0 HH(POPMALMOHHO-00pa30BaTeIbHYIO
cpeny UucTuTyTa.

2. Aynutopuu Al CaMOCTOSITENIbHON pabOThI € TOAKIIOUEHUEM K ceTH «/HTepHEeT» U 0CTYIIOM
B AJIEKTPOHHYIO HH(OpMaLIMOHHO-00pa3oBaTenbHyto cpeny MHcTuTyTa.

3. KoMnbroTepHBIil K1acc ¢ MOAKIIOYEHHEM K ceTu «HTepHeT» M JOCTyNOM B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeIbHy0 cpeny Muctutyra.

4. Aynuo u Buaeoanmnaparypa.

Ne 403
YuebHast ayauTopus I TPOBEICHHMS  YYCOHBIX  3aHATHHA. AyIUTOpPHS  OCHAICHA
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000pYZIOBaHUEM U TEXHUUECKUMHU CPEICTBAMH O0yUEHHUS:

a) yueOHOM MeOebI0: CTOJBI, CTYJIbS, TOCKAa MapKepHas ydeOHas

0) cranuoHapHBIM IKpOKopOpMaTHBI MyinbTUMeana-poektop Epson EB-X41, »skpan,
KOJIOHKH.

B) 11 KoMIbIOTEpOB, NOJAKIIOUEHHBIX K cetu «MHTepHeT», ¢ obecreueHueM JocTyna B
AIEKTPOHHYIO0 HH(POpMaIIMOHHO-00pa3zoBarenbHyto cpeny AHO BO «MHcTUTYT OM3HECa B THU3aiiHay

Ne 402

[Tomewmienue Juisi CaMOCTOSITENIBHOM pabOThl. AyYAUTOpPHUS OCHAllleHAa O00OpYyJOBaHUEM U
TEXHUYECKUMHU CPEJICTBAMU O0yUEHUSI:

a) yueOHOI MeOeIbIO: CTOJBI, CTYNbs, JOCKa MapKepHas ydeOHas

0) cranMoHapHBIN MUPOKOGOPMATHBIM MynbTUMeAua-IpoekTop Epson EB-X41, »skpan,
KOJIOHKH.

B) 11 KOMIIBIOTEpOB, MOJAKIIOUEHHBIX K cetu «MHTepHeT», ¢ olecnedyeHueM J0CTyna B
ANEKTPOHHYIO WH(DOpMAIMOHHO-00pa3oBaTenbHyio cpeny AHO BO «MucTUTyT OM3HEca U Tu3aiftHa

11. METOAUYECKHUE PEKOMEHJALIUU U151 OBYYAIOIIIUXCA
1O OCBOEHUMIO JNCHUITJIMHBbI

B nmpouecce ocBoeHHs TUCIUILIMHBI 00yYaromeMycsi HeOOXOMMO MOCETUTh BCE BUbI 3aHATHIA,
IPEeJyCMOTPEHHbIE pabodel NporpaMMoOi AMCUUIUIMHBL M BBINOJHUTh KOHTPOJbHBIC 3aJaHMs,
IIpeIaraeMple MpenojaBaTesieM JUlsl YCIEIIHOTO OCBOCHHMS JMCLHUILIMHBL Takke clenyeT U3y4HTb
pabouyr0 mporpamMmy IUCIHHMIUIMHBIL, B KOTOPOW ONpEAETCHbl METH H 3aJa4d JUCHUTUIMHBL,
KOMIIETEHIIMM 00y4darolerocs, (OpMHUpPyEMbIE B pPe3y/IbTaTe€ OCBOEHUS JAUCLUILUIMHBI U IJIAHUPYEMbIE
pe3yabTatel o0yueHHs. PaccMOTpeTh colepkaHue TeM AMCLUUIUIMHBI, B3aUMOCBS3b TEM JIEKLUH U
MIPaKTUYECKUX 3aHATUHN; OOKET BPEMEHHU 110 BUJAM 3aHATHI; OLIEHOYHBIE CPEJCTBA AJIS TEKYyLIEH U
IIPOMEKYTOUYHOM aTTECTalMU; KPUTEPUU UTOTOBOM

OLCHKU PE3YyJIbTATOB OCBOCHUA AHUCHUIIIIMHBI. O3HAKOMHTECS C MCTOAUYCCKNMH MaTCpUuaiaMu,
HpOFpaMMHO'I/IHQ)OpMaHI/IOHHLIM U MaTCpUuaJIbHO TCXHUYICCKUM obecreyeHneM JUCHUITIINHBI.

PaOora Ha nexun

JIeKIIMOHHBIE 3aHATUS BKJIIOYAIOT H3JIOKEHHE, OOCYXJIEHHE U pa3bsICHEHHE OCHOBHBIX
HamnpaBlIeHUH M BONPOCOB M3y4yaeMOHl JUCLUIUIMHBI, 3HaHHWE KOTOPbIX HEOOXOIMMO B XO7e
peanu3ali BCEX OCTANbHBIX BHJOB 3aHATHUH M B CaMOCTOSTEIbHOM pabore oOywaromierocs. Ha
JeKUUAX oOydaroluecss IOJIy4aloT caMmble HEOOXOAMMbIE 3HAHMS IO H3ydyaeMo mpobiieme.
HenpemeHHbIM ycnoBUEM A TNTyOOKOTO M MPOYHOTO YCBOEHHMsS Y4eOHOro Marepuana sBiseTcs
yMEHHE O0OY4YaloUIMXCs COCPEAOTOYEHHO CyllaTh JIEKIHWH, AaKTUBHO, TBOPYECKHM BOCHPHUHUMATH
u3JaraeMele CBeJCHHs. BHUMaTenbHOE CiTylIaHue JIEKIUN TpeAroiaraeT HHTEHCUBHYIO YMCTBEHHYIO
IesTeNbHOCTh oOyuaromerocsi. KpaTkue 3amucu JeKIuii, KOHCIIEKTUPOBAaHHE WX IOMOTAaeT YCBOWTH
Mmatepuai. KOHCIIEKT sBIIS€TCSl MOJIE3HBIM TOTJA, KOT/Ia 3alMCaHO CaMO€ CYLIECTBEHHOE, OCHOBHOE.
3anuch JeKUUH peKOMEHAYETCsl BECTH 110 BO3MOKHOCTH COOCTBEHHBIMH (DOPMYITHPOBKAMHU.

XenarenbHO 3amHMCh OCYIIECTBIATH HAa OJHOW CTpAaHUIE, a CIEAYIOIIYI0 OCTaBIATH IS
NpopabOTKH Y4eOHOro MaTepuana CaMOCTOSATENBHO B JOMAIIHUX yciaoBHUAX. KoHcmekT iyurie
MOJpa3eNiATh Ha MYHKTHI, maparpadsl, cobmtojas KpacHyio CTpoky. [IpuMHIMIHaNbHBIE MecTa,
orpeneneHusi, GOpMyIbl CleayeT CONMPOBOXKIATH 3aMedaHusMU. PaboTas HaJ KOHCIIEKTOM JIEKIIH,
BCErJa ClIeyeT HUCIOJIb30BaTh HE TOJBKO OCHOBHYIO JUTEpAaTypy, HO U Ty JIUTEPATypy, KOTOPYIO
JOTIOJTHUTEIBHO PEKOMEHI0BAN JICKTOP.

HpaKTI/IquKI/IC 3aHATUA

[ToAroToBKY K MPaKTUYECKOMY 3aHATHIO CIEAyeT HAaYMHATh C O3HAKOMJICHUS C JIEKIMOHHBIM
MaTepuaIoM, C U3y4eHUs IUIaHA MPaKTUYeCKuX 3aHATHH. OmnpeaenuBIINCh C MPOOIEMOM, CleayeT
o0paTuThbcs K PEeKOMEHIyeMO# NuTeparype. Brnanenue moHATHIHBIM anmapaToM H3y4aeMoro Kypca
SBIIICTCS HEOOXOAMMBIM, MOITOMY TOTOBSICh K MPAKTHYECKUM 3aHSATHUSM, OOyYaromeMycsl CIenyeT
aKTUBHO TMOJB30BAThCS CIPABOYHOW JUTEPATypOM: SHIUKIIONETUSMHU, CIOoBapsMU H 1p. B xome
HpOBe]IeHI/Iﬂ HpaKTI/IquKHX 3aHfITHI>i, MaTepI/IaJ'I, HSHaFaeMBIﬁ Ha JICKOUAX, SBKPGHJ'IHCTCH,
paCI_HI/IpﬂeTCSI U JOIIOJIHACTCS HpI/I IIOATOTOBKEC COO6H1€HI/II>1, pe(bepaTOB, BBITIOJIHCHUM TCCTOBBIX
pabot. CTeneHb OCBOSHHUS KaXk/I0H TEeMbI OTPEIeNIIeTCs MpernoaBaTesieM B X0/1e 00CYKICHHS OTBETOB
00yJaronmxcs.



CamocrositensHas pabora

OOyyaromumiicst B mporiecce 00y4eHHs TOJDKEH HE TOJIBKO OCBOUTH Y4EOHYIO MpOrpaMmy, HO U
MPUOOPECTH HABBIKK CaMOCTOSTENbHOU paboTel. CaMocTosiTenpbHas paboTa OOYyYarOUIUXCs HWrpacT
BRXHYIO pOJb B BOCIUTAHHM CO3HATEIHHOTO OTHOIICHUS CaMHX OOYYalOUIMXCS K OBJIAJICHUIO
TCOPCTUYCCKMMU W TMPAKTHUYCCKUMHU 3HAHUAMH, IPUBUTHU HWM IPHUBBIYKKA K HAIIPaBJICHHOMY
WHTEJUIEKTYaTbHOMY TPYAY.

CamocrosTenbHass padoTa TPOBOJUTCS C IENBIO0 YIIYOJCHHS 3HAHWUN 10 JUCHUILTHHE.
MaTepI/IaJI, 3aKOHCHCKTHpOBaHHBIﬁ Ha JICKIUAX, HCOGXOI[I/IMO PEryjidpHO AOIOJIHATH CBCACHUAMU U3
JTUTEPATypPHBIX UCTOYHUKOB, TIPEJCTABICHHBIX B paboueii mporpammMe. M3ydeHue auTepaTypsl CIeayeT
HAYMHATh C OCBOCHUSCOOTBETCTBYIOIIUX Pa3/ICIIOB JUCIUILINHBI B YUCOHHUKAX, 3aTEM O3HAKOMHTHCS C
MOHOTpa(QHsIMU UM CTAThSIMH 110 TOW TEMAaTHUKE, KOTOPYIO U3y4aeT 00YyYarOIUiiCs, U MOCIIe 3TOro — C
OpoIIopaMu U CTaThsIMH, COJCPKAIUMU MaTepHall, AN YriyOJIeHHOE MPEICTaBICHUE O TeX WU
WHBIX acleKTaX paccMmarpuBaeMoil mpoOiembl. [l pacmupeHuss 3HaHWE 1O  JUCHUTUIAHE
oOyyJaromemycsi HeoOXOJMMO HCIONB30BaTh HTEpHET-pecypchl W CHEIMATU3UPOBAHHbBIC 0a3bl
AAaHHBIX: MPOBOJUTH IIOUCK B Pa3IMYHbIX CHUCTEMAax H©W HCIOJb30BATh MAaTCpHAJIbI CaI>'ITOB,
PECKOMCHAOBAHHBIX IMMPETIOAABATCIICM Ha JICKIIMOHHBIX 3aHATHUAX.

IToaroroska x ceccuu

OCHOBHBIMU OPHEHTHpaMM IpPU MOJArOTOBKE K IPOMEXKYTOYHOM aTTecTalluy MO JUCLUILINHE
ABJIAIOTCS KOHCIIEKT JIEKUUH WM II€peUYeHb PEKOMEHIYeMOH JmTeparypbl. [Ipm moaroroBke k ceccuu
o0yuyaromemycsi cilefyeT Tak OpraHu30BaTh y4eOHYyI0 palOoTy, YTOOBI mepes NMEepBbIM THEM Hadaja
ceccuM ObUIM CIAHBl U 3aIIMILIEHBl BCE MpaKkTHUYecKue padoThl. OCHOBHOE B MOATOTOBKE K CECCUU —
3TO TOBTOPEHHE BCEro Marepuajga Kypca, 10 KOTOPOMY HeoOXoaumo mpoiitu arrectamuio. Ilpn
IIOJITOTOBKE K CECCUU CleIyeT BeCh 00beM paboThl pacipeesiTh PABHOMEPHO I10 JHSAM, OTBEJCHHBIM
JU1s IOATOTOBKU, KOHTPOJIMPOBATh KaXKAbIIA€Hb BBIIIOJHEHHS PaOOThI.

Memoouueckue pekomenoayuu onsa ooyuarouwuxca ¢ OB3 u uneanuoos
nO 0C60eHUI0 OUCUUNTUHDL

B AHO BO «MHuctutyT 6u3Heca W Au3aiiHa» CO3/IaHbl CIICHUATBHBIC YCIOBUS IS MOJTyYeHUS
BBICIIET0 OOpa3oBaHHUs IO OO0pa30BaTeIbHBIM IpOrpaMMaM OOYyYalOUIMMHCS C OTrpaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10poBbs (OB3).

Jlnis mepeMelieHust MHBAIUIOB U JIUI] C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10poBbsi B AHO BO
«MHCTUTYT OM3HECA U JU3aiiHa) CO3/aHbl CHICIMAIBHBIC YCIOBHSA U1l OECIPENATCTBEHHOTO I0CTYIA B
y‘-I€6HI>IC MIOMCHICHUA U APYTUE TOMCHICHUS, 4 TAKIKE UX Hpe6I)IBaHI/I$[ B YKa3aHHBIX IMOMCHICHHUAX C
Y4ETOM OCOOCHHOCTEN MCUXO(U3MUECKOT0 Pa3BUTHUS, MHIUBUIYaJIbHBIX BO3MOXKHOCTEH U COCTOSHUS
3/10pOBbS TAKUX 00YYarOIINXCS.

[Tpu momydeHun oOpa3oBaHus OOYYaIOUIMMCSA C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBS
Py HEOOXOIUMOCTH HPENOCTABISAIOTCA OECIIaTHO CHEIHalilbHble YYeOHUKHM M ydeOHble HocoOus,
uHas y4yeOHas nureparypa. Takke HMMeeTcss BO3MOXHOCTb MPEJOCTaBIEHHUS YCIYr acCCHCTEHTA,
OKa3bIBAIOLIET0 OOYyYalOIMIMMCA C OTrPaHUYEHHBIMH BO3MOXHOCTSIMHM 3JI0POBbSI  HEOOXOAUMYIO
TEXHUYECKYIO IOMOIIb, B TOM YHCIIE YCIYT CypAONEPEBOTUMKOB U TH(IOCYpI0TIEPEBOTUNKOB.

HOJ’IY“ICHI/IG AOCTYIIHOT'O M KAUYCCTBCHHOI'O BBICHICTO 06p2130BaHI/I}I JIMIaMu € OrpaHUYCHHBIMU
BO3MOXHOCTSAMU 300POBbBA o0ecIieueHo IyTeéM CO3JaHHs B HHCTHUTYTC KOMILICKCA H€O6XO)II/IMI)IX
yciaoBUN 00y4deHHs Ui JaHHOW Kareropuu oOydarommuxcs. MH}opMaius o cnenuanbHbIX YCIOBUSX,
CO3JaHHbIX OJIA O6y‘-IaIOI_I_[I/IXC$I C OIrpaHUYCHHBIMH BO3MOKHOCTSAMU 3OO0POBbA, Pa3MCIICHA Ha caure
uncruryta (https://obe.ru/sveden/ovz/#anchor_health).

Jns oOyuyenuss mHBanmuaoB u jun ¢ OB3, uMeromux HapylieHUS OMOPHO-IBUTATEIHLHOTO
ammapata  OOSCIICUMBAIOTCS WM COBEPIICHCTBYIOTCS ~ MAaTEePHATLHO-TEXHUYECKHE  YCIIOBUS
OecrpensITCTBEHHOTO JIOCTYIAa B yueOHbIe MOMEIICHHsI, CTOJIOBYIO, TyalleTHBIE, IPYTrUe MOMEIICHUs,
YCIOBUSI UX MPEObIBaHUS B YKAa3aHHBIX MOMEMICHUSX (HAJIMYMe MaHIyCOB, MOPYYHEH, pacIINpeHHbBIX
JIBEPHBIX TTPOEMOB H JIp.).

s agantanuy K BOCTIPUATHIO 0O0yJaromuMucs uHBanuaaMu u jaumnamu ¢ OB3 ¢ HapyieHHbIM
CIIyXOM CIIPaBOYHOTO, YU4eOHOr0 MaTepuaia, MpeayCMOTPEHHOTO 00pa30BaTEIIbHON MPOTrpaMMOM I10
BBIOpAaHHBIM HAMIPABIIEHUSM MOJTOTOBKU, 00ECTICYUBAIOTCS CIEAYIOIINE YCIOBHUS:

JUISL JTy4IIe OpUEHTAllud B ayJUTOPHUH, MPUMEHSIIOTCS CHUTHAJBI, OMOBEMIAIONINE O Havale U
KOHIIE 3aHATHUs (CIOBO «3BOHOK) MUIIETCS Ha JIOCKE);


https://obe.ru/sveden/ovz/#anchor_health

BHHUMaHUE CIIa0OCIBIIIANIEro O0ydYalomerocss MpUBIEKAETCsS IEAaroroM >KeCcToM (Ha IJIedo
KJIaZieTcs pyKa, OCYIIECTBIISIETCS HEPE3KOE MOXJIONbIBAHUE);

pasroBapuBasi ¢ o0Oy4arouIMMcs, TeJaror CMOTPUT Ha HEro, TOBOPHUT SICHO, KOPOTKUMHU
MpeIoKEHUSIMU, 0OecreunBas BO3MOKHOCTh UTEHUS 110 I'y0am.

KoMmencanust 3aTpyqHEHHUH pPEYEBOr0 M HHTEIUICKTYaJIbHOTO Pa3BUTHS  CJIA0OCIHBIIIAIINX
uHBaIUI0B U ull ¢ OB3 npoBoauTcs 3a cuer:

HCIIOJIB30BaHUA CXEM, JUarpaMM, pUCyYHKOB, KOMIIBOTECPHBIX Hpe3eHTaHPII>i C T'HIICPCCBLIKAaMU,
KOMMCHTHUPYIOIIUMU OTACIIBHBIC KOMITOHCHTLIL I/I306pa)KCHI/ISI;

PETYIISPHOTO MPUMEHEHHS YIIPAKHEHUN Ha rpad)iuecKOe BhIICICHUE CYIIICCTBEHHBIX MMPHU3HAKOB
MPEIMETOB U SIBJICHUIA;

o0ecreyeHuss BO3MOMKHOCTH JUIsl OOydYarowmlerocs HOJIY4YMTh aJPECHYI0 KOHCYJIBTAlMIO I10
3JIEKTPOHHON TIOYTE MO Mepe HEOOXOTUMOCTH.

Jns aganTanuu K BOCHPUSTHIO MHBaIWgaMu u Juunamu ¢ OB3 ¢ HapymeHUsMH 3peHust
CIPAaBOYHOTO, Y4eOHOTO, IMPOCBETUTEIHCKOTO MaTepuaia, IPeIyCMOTPEHHOro o0pa3oBaTeIbHON
nporpammoii  AHO BO «UHcTtuTyr OM3Heca W Ju3aifHa» 10 BBIOPAHHOW CHEIHAIBHOCTH,
00eCcTeYnBalOTCs CICAYIOUINE YCIOBUS:

BeJleTcsl aganTanusi oQUIMANIBHOTO caiitTa B ceT VHTEepHET ¢ y4eToM 0coObIX MOoTpeOHOCTelH
WHBAJIHUJIOB 110 3PEHUI0, 00SCIICUNBACTCS HAIMYUE KPYIMHOMPU(PTOBON CHpPaBOYHONW WHGPOPMAIUU O
pacnucaHuy y4eOHbBIX 3aHATHIA,

B Hayaje y4yeOHOro roja oOydaroIlMecs HECKOJIbKO pa3 mpoBojsarcs no 3ganuto AHO BO
«MHCTUTYT OM3HEca M Ju3aiiHa» AJs 3allOMUHAHHMS MECTOPAcCIIOJIOKEHUS KaOMHETOB, IOMEUICHUH,
KOTOpPBIMHM OHH OyJIyT I10JIb30BaThCS;

Iearor, ero co0eceHUKH, MPUCYTCTBYIOIME MPEACTABISAIOTCS OO0yJarolMMCs, KaXIblid pa3
Ha3bIBAETCS TOT, K KOMY IIelaror ooparaercs;

HeﬁCTBHH, JKCCTHI, ICPEMCUICHUA TTeJarora KOpoTkoO U AICHO KOMMCHTUPYIOTCA,

nevyatHas uHoOpMaIus MNpeaocTaBiseTcss KpynHbIM mipudTomM (0T 18 MyHKTOB), TOTaJIbHO
03BYUYHBAETCS; 00eCreunBacTCs HEOOXOIMMBIN YPOBEHb OCBEIICHHOCTH TTOMEIICHUIA;

IPEOCTABIISAETCS BO3MOKHOCTD MCIIOJIb30BaTh KOMITBIOTEPHI BO BpeMsl 3aHATHH U MpaBo 3alucu
00BsICHEHUS Ha TUKTO(OH (TI0 XKeJlaHNI0 00ydaroIerocs).

®opma HpoBENEHUS TEKyIled W TMPOMEKYTOUHOM arrecTauuu s oOydaromuxcs ¢ OB3
OTIpeNIeNIIeTCSl TpenojaBareJieM B COOTBETCTBHM C Yy4eOHBIM IUTaHOM. [Ipm HeoOXoammMocTu
obyuaromemycss ¢ OB3 ¢ y4eroM ero MHAMBHUIYAIbHBIX NCUXO(MU3NYECKUX OCOOEHHOCTEH maercs
BO3MOKHOCTh NPONTH MPOMEXYTOUHYIO aTTECTAIMI0 YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (OPME TECTUPOBAHHUS M T.I., JTUOO TPEAOCTABISETCS JOTIOTHUTEIHBHOE BPEMs IS
MOJITOTOBKH OTBETA.
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PE3YJIbTATBI OBYUYEHMUS 11O JUCIIUITJIMHE

Kon v HaumeHnoBanue
KOMIIETEeHINH

NHauKaTopbl 10CTHXKEHUS
KOMIIEeTeHIINH

PesynabTaThl 00yyeHus

YK-1

Crioco0eH oCyIecTBIATh
[MOKMCK, KPUTUYECKUI aHATTN3
1 CUHTE3 HHPOpMAIIHH,
[IPUMEHSITh CUCTEMHBIN
[MOAXO/ IJIsl PEIICHUS
[10OCTaBJICHHBIX 3a7a4

YK-1.1. BeinonHsaeT mouck
HeoOxomuMon nHpopmanmu, e
KPUTUYECKHUI aHAJIU3 ¥ 000011aeT
pe3yJbTaThl aHAIH3A JIJISl PEIICHUS
[TOCTaBJIEHHON 3a/1a4u

3HaeT: criocoObl U METOJIBI

O CKa HEOOXOAUMON
MHpOpMaINH, €€ KPUTUIESCKOTO
aHas3a U 0000IIeHUS
PE3yIbTATOB aHAIN3A IS
[pELICHUS IIOCTABICHHON 3a1a4u
YMeeT: BBIOTHATH OMCK
HE00X0MMOM HH(pOpMaLnHy,
KPUTHYCCKH €€ aHaTM3UPOBaTh U
00001IaTh pe3yIbTaThl AaHATTN3A
IUIsT peICHUsT TIOCTaBICHHON
3asauu

Buiazeer: HaBBIKOM ITOUCKA
HeoOxomumon nHpopmanmu, e
KPUTUYECKOTO aHaJIM3a U
0000111eHUS pe3yIbTaTOB
QHAJTN3a JUTSl PeILICHMSI
[TOCTaBJICHHOW 3a7a4l

MK-1

CriocoOeH BBIMOTHSATh
pabOoThI U yIPABIISAThH
paboTamu 10 CO3/IaHUIO
(Monudukanum) u
conpoBoxaeHuto NC,
ABTOMATH3UPYIOIIUX 33Ul
OpTaHU3aIIOHHOTO
yIIpaBJieHUs U OM3HEC-
[TPOIIECCHI

MK-1.1.

OcyiecTBII€T KOHIENTYalbHOE,
(yHKIITHOHATIBHOE U JIOTHYECKOE
[TPOCKTUPOBAHUE CUCTEM MAJIOTO U
CpeIHero maciitada u CI0XKHOCTH

3HaeT: UHCTPYMEHTHI U METObI
[IPOCKTUPOBAHUSA U AU3aliHA
H(GOPMALIMOHHBIX CHCTEM,
MHCTPYMEHTBI U METO/IbI
[IPOTOTUIIMPOBAHUS
MOJIb30BATEIBCKOTO HHTEp(deEtica,
OCHOBBI COBPEMEHHBIX CUCTEM
yIIpaBJIeHUs] 0a3aMu JaHHBIX,
CHUCTEMBI XpAaHEHHS U aHAIN3a
0a3 TaHHBIX

'YMeeT: KOIMpOBaTh Ha SA3BIKAX
[IPOrpaMMHUPOBAHMUS,
pa3pabaThIBaTh CTPYKTYpY 0a3
TaHHBIX, pa3pabaThIBaTh
KOMITOHEHTBI TPOrpaMMHBIX
KOMILIEKCOB U 0a3 JaHHBIX B
COOTBETCTBUH C TPEOOBAHUSAMHU
TEXHUYECKOI 0 3aJJaHus
Baaneer: coBpeMEHHBIMU
CTPYKTYPHBIMH U OOBEKTHO-
OPUEHTHPOBAHHBIMU SI3BIKAMU
[IPOrpaMMHUPOBAHMUS,
COBPEMEHHBIMH CUCTEMaMH

[pOrpaMMUPOBAHNUS

THUITOBBIE ONEHOYHBIE CPEJCTBA, HEOBXOJAUMBIE VIS OHEHKHU

IINIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O JUCIUIIVIMHE (MO YJIIO):

TEKYIIUIA KOHTPOJIb MO YYEBHOM TUCHUIIIUHE (MOIYJIIO)

Bormpoc Nel .

Tect nas popmupoBanus «I1K-1.1»




Kaxkue u3 cneayromux cpeicTB pa3yMHO HCIOJIb30BaTh JIJIsl aHAIN3a JAHHBIX, PEICTABIECHHbIX
€IMHCTBEHHBIM CSV-daiiom pazmepa 6onee 100I'6

Tun omeema: MHOrue U3 MHOTUX
Bapuanmer omeemos:

1. Hadoop

2. Data Warehouse
3. "llecoynuna"
4. Python

Bormpoc Ne2 .

KiumeHnt nokymnaer OuieT Ha camoJIeT Yepe3 MHTepHET. B MOMEHT MOKYNKH, OH XOYeT 3HaTh HACKOJIBKO MOYKET
yIacTh CTOMMOCTb 3TOTO OmiieTa B Onmxkaiiem OyaymeM u koraa. K kakoMy THITY OTHOCUTCS ATa 3aa4a
aHaJIn3a TaHHBIX?

Bapuanmer omeemos.

1. mporno3upoBanue
2. KJacTepu3alus
3. kimaccudukanus
4. 1eH3ypupoBaHUE

Bomnpoc Ne3 .

001bIIMHCTBO NaHHBIX B Mupe B 2011 rony comepxanoch

BapuaHmbl omeemoe.

1. B nmdpoBoM BHUIEC
2. B anamorosom Buze

Bompoc Ne4 .

OTMmeTbTE TE U3 BAPUAHTOB, B KOTOPBIX JIaHHBIE CTPYKTYPHUPOBAHBI:

Bapuaumbl omeemaos.

1. maHHBIE O TPOJIAKAX KOMIIAHWH, TIPEICTABICHHBIC B BU/IE TOMECAYHBIX 0TYETOB B (hopmaTe MS Word
2. Tabnuua c exXeTHEeBHBIMH [TOKa3aHUSIMU TeMIIepaTyphl HOMEIIEHNUs 3a roJl B (paitie popmara CSV

3. Tekct negarorunueckoit mosmel A.C. MakapeHko, peacTaBieHHbIi B popmare PDF

4. 6ubnuoreka GUIBMOB, IPEICTABICHHBIX B (hopMaTe MPeg4 Ha OJTHOM KECTKOM JIUCKE

Bompoc No5 .

BLI6epI/ITe HCBCPHOC BbHICKA3BIBAHUC!

BapuaHmbl omeemoe.

1. Gonpuiie 00BEMBI JaHHBIX MPUBOJAT K CIa00M UX CTPYKTYpU3ALMH, TI03TOMY HOSIBIISIETCS TaKOe
pa3HOOOpa3ue TaHHBIX

2. yBETMYMBIIASCS TPOU3BOIUTEIFHOCT TEIEKOMMYHUKAIMOHHBIX KAaHAJIOB TIPUBENa K pOCcTy 00BHEMOB
nepenaBaeMoil nHpopmanuu

3. yIemeBIeHUEe CHCTEM XPaHEHHs Ha eIMHUITY HH()OPMAIIMH MTPUBEJIO K POCTY PHIHKA OOJIBIINX TaHHBIX

KpnTeppm OIICHKH BbINNOJIHECHUA 3aJaHUA

Onenka Kpurepun onienuBanus

HeynosnerBopurensao | ot 0% mo 30% mpaBMIIBHBIX OTBETOB M3 OOIIETO YHCIa TECTOBBIX 3a/IaHUN

VY 1oBIETBOPUTETHEHO ot 31% 10 50% mpaBMIIBHBIX OTBETOB U3 OOIIETO YUCIIA TECTOBBIX 3aJIaHUH
Xoportio ot 51% 10 80% mpaBMIIBHBIX OTBETOB M3 OOIIETO YUCIIA TECTOBBIX 3aIaHUH
OTanuHo ot 81% 1m0 100% mnpaBHIBHBIX OTBETOB M3 OOIIETO YHCIIA TECTOBBIX 33 JaHHMA

IIpakTuyeckoe 3aganue 15 popmupoBanus «YK-1.1»



IIpakTnueckoe 3ansaTue «OnpeneneHne OTHOMEHUN MEX Ty Pa3HOPOJAHBIMH TAHHBIMU
[enssMu pabOTHI ABIAIOTCA:

— O3HAKOMJIEHUE CO CTPYKTYPOH UCTOYHMKOB OTKPBITHIX JAaHHBIX, H3y4YE€HHE CTIOCOOOB XpaHEHUS U
MIPEJICTaBICHUS] TAaHHBIX;

— MIPUOOpPETEHNE HABbIKA TOCTPOSHUS CUCTEMbI COOpa JaHHBIX.

3amaun:

1 UccnenoBanne HaOOPOB IaHHBIX, MIPECTABICHHBIX HA MOPTaJie OTKPBITHIX JaHHBIX data.gov.ru.

2 HccnenoBanre HaOOpOB JaHHBIX, IpeACTaBIeHHBIX Ha mopraie data.worldbank.org.

3 [NocTpoeHne aBTOMATU3UPOBAHHOW CUCTEMBI COOpA JAHHBIX.

B kauecTBe HHCTPYMEHTAILHOTO CPEICTBA UCIIONIB3YeTCs porpaMmuoe obecrieuenue Microsoft Excel.
[Topsiiok BeINOJIHEHUS

1 UccnenoBanue HaOOPOB AaHHBIX Ha opTase data.gov.ru:

1.1 Haiiaure npou3BOJIBHBIA HA0OP TaHHBIX Ha mopTaie data.gov.ru mo remMatuke, yka3aHHOW B BLIOpaHHOM
BapuanTe 3ananus. Habop momkeH ObITh pescTaBiieH B popmare csv U koauposke Windows.

1.2 3arpy3ute Ha KOMIBIOTEp HAWJEHHBIM HAOOP JAHHBIX U €r0 MacHopT.
1.3 [IpoBenuTe ananu3 HabOpa JaHHBIX: OMPEACTUTE KOJIUIESCTBO 3aIMCEH U MoJIel B HAOOpe JaHHBIX.
2 HUccnenoBanre HabopoB JaHHBIX Ha mopraie data.worldbank.org:

2.1 Haiiaure mpou3BOJIbHBIN HaOOp naHHBIX Ha mopraie data.worldbank.org o remaruke, ykazaHHo# B
BBIOPaHHOM BapHaHTE 3aJIaHUSL.

2.2 3arpy3uTe Ha KOMIBIOTEp HalIeHHBIH HAOOp maHHBIX B popmare XLS.

2.3 Ha ocHOBe Habopa JaHHBIX MOATOTOBBTE BRIOOPKY, COACPKAIIYIO 3HAYCHHSI IOKA3aTENs 33 BCE TOJIBI JISI
TPEX MPOU3BOJIBHO BHIOPAHHBIX CTPAaH MHpA.

2.4 Ha ocHOBe MOJIrOTOBJICHHOM BBIOOPKU MOCTPONTE rpaduK, HILTFOCTPUPYIOLINN N3MEHEHHUE MTOKa3aTess co
BpEMEHEM JIsl TPEX CTPaH MUPA.

2.5 Coxpanure daiin.

3 [TocTpoeHue cucTeMbl aBTOMaTU3MPOBAHHOM CUCTEMBI COOpa TaHHbIX:
3.1 Haiinure uHTEpHET-CAlT, COAep KA yKa3aHHBIC B 331aHUU TaHHBIC.
3.2 3anyctute Microsoft Excel.

3.3 Beibepure nyHKT «3 Beba» B MeHI0 «/laHHBICY.

3.4 B agpecHoii cTpoke mosiBUBIIErocs: okHa «Co3aanne BeO-3anpoca» HabepuTe aapec HailieHHO! paHee
BeO-CTpaHUIIBI.

3.5 Breibepure Tabnuiry, cofepiKanryto HCKOMBIE JaHHBIE.
3.6 Haxxmute kHONKY «IMIIopT».
3.7 B nosiBuBmIeMcst OkHe «IMITOPT TaHHBIX» HAXMHUTE KHOTIKY «CBOMCTBaY.

3.8 B nmosBuBmIeMcst okHe «CBOMCTBA BHEIITHETO JMAITa30Hay 3a1aiTe mapameTp «llepror 0OHOBIICHUSY,
paBHbIii | MuHyTE, Tapametp «OOHOBIIEHNE TIPU OTKPBITUH (aiina» — «Jlay.

3.9 Haxxmute kHOTIKY «OK».
3.10 B okne «MIMIOPT AaHHBIX» HAXXMUTE KHONKY «OK».

3.11 Coxpanute ¢ait.

KpnTeplm OIICHKH BBINNIOJTHCHUA 3alaHUSA

Onenka Kputepuu onennBanus

Pabora BbINoIHEHA HE OJHOCTBIO U 00hEM BBIITOJIHEHHON YaCTH pa6OTBI HC

HeynosiersopurensHo
II03BOJISIET CAENIATh IPABUIIBHBIX BBIBOJIOB




Pabora BeIMOTHEHA HE IOTHOCTHIO, HO HE MeHee 50% o0bema, 94To 03BOJIIET
VY AOBNETBOPUTENBHO | OMYYUTh MPABUIBHBIC PE3YIbTATHI M BHIBOJBI; B XO/I€ MIPOBEACHUS padOThI ObLITN
JOTYIIIEHBI OIITHOKI

Pabota BeITOJIHEHA B IOJIHOM 00BEME C COOIIOIEHNEM HEOOXOIUMOM
MOCJIC0BATEILHOCTH JCHCTBHM, HO JOMYIIEHA O[HA OIIMOKA WIK He OoJiee ABYX

Xopomo o
HEJI0YETOB U 00YYAIOMIUICS MOXKET X UCTIPABUTh CAMOCTOSTEIILHO HIIH C
HEOOJIBIION TTOMOIIIBIO MPETOIaBATEIIS

OTIHHHO PaOora BbInoaHEHA B ITOJHOM 00bEME 0€3 OIINOOK ¢ COOIIOAEHUEM HEOOXOIUMO

HOCJIEIOBATEILHOCTH AEUCTBUNA

IIpakTuyeckoe 3axanue Ajs popmupoBanus «YK-1.1»

1 Haiigute B cetn MHTEpHET ABa caiiTa, Ha KOTOPBIX MCIOIb3YIOTCSI CHCTEMBI IPOTHO3UPOBAHUS.

2 Haiinute B cetn MIHTEpHET /1Ba caiiTa, Ha KOTOPBIX UCIIOIB3YIOTCSI PEKOMEHIATEIbHBIE CUCTEMBI.

3 IMoaw3ysick cucremort SCOPUS, npoananu3upyite JMHAMUKY KOJIMYECTBA MyOIMKAIIUN 3a ISITh JIET 10
nanpasienusm Deep Learning, Big Data, Recommender Systems, Social Network Analysis.

4 Tlonb3ysack cucremoit SCOPUS, HaiiauTe naTh MyOJIMKaIMid ¢ HAaMOOJBIICH UTHPYEMOCTBIO IMTyOJIMKAIUi 32
nocjeHue JecsTh JeT no HanpasieHusMm Deep Learning, Big Data, Recommender Systems, Social Network
Analysis.

5 TMone3ysick cuctemamu SCOPUS, Web of Science, E-library (PHII), BbIssBUTE HECKOIBKHUX BEAYIIUX
yUYeHBIX B cepe aHaIM3a TaHHBIX.

KpnTeplm OICHKH BBINNOJIHCHUSA 3alaHUSA

Oruenka Kputepuu onennBanus

PaboTa BhINOIHEHA HE TIOTHOCTHIO U 00BbEM BBIITOJHEHHOM YacTh paboTHI He

HeynosnerBopurenbHo
MIO3BOJISIET CAEJIaTh MPABWIBHBIX BHIBOJIOB

PaGora BbInoIHEHA HE OTHOCTHIO, HO HE MeHee 50% o0bema, YTo MO3BOJIsET
VY I0BIETBOPUTENBHO | TOJYYHUTh HPABUIIBHBIC PE3YJIbTAThl M BEIBOJIBI; B XOJIC MPOBEICHUS PA0OThI ObUIH
JOTYIIIEHBI OITHOKHI

Pabora BbImOIHEHA B MTOJIHOM 00BEME ¢ COONIIOIEHHEM HEOOXOIUMOI
MOCJIE0BATEIHFHOCTH JICUCTBHM, HO JOIMYIIEHA OJHA OIIMOKA WK HEe O0Jiee IBYX

Xoporo .
HEJ0YETOB U 00YUaIOIIUICS MOXKET UX UCTIPABUTh CAMOCTOSTENILHO HITU C
HEeOOJIBIION TOMOIIIBIO MPENOaBATENS

OTIHHO Pabota BeIIOJIHEHA B ITOJIHOM 00BbeMe 0€3 OIIMOOK ¢ COOJIFOAEHHEM HEOOXOTUMOMN

OCJIENOBATEILHOCTH AEUCTBUN

IIpakTnueckoe 3aganue 1is popmupoBanus «IK-1.1»

[IpaxTuueckoe 3ansTue «OcHOBHI sf3b1Ka Python»

Llenb: 03HAKOMUTRLCS ¢ OCHOBaMH si3bika Python, momy4nTh yMeHus 17151 BBITIOJIHEHHS TIPAKTUIECKUX 3aTaHUi.
3ananue

1 Hanumure nporpammy nojcyera OykB ‘a’ B cTpoke «abrakadabray.

2 Ilonp3oBarenb BBOAMT C KiaBuatypsl M pa3 nanHble B popmare:

aHTTIUICKOE CI0BO: TiepeBoAl, mepeBoa?2, ..., mepeBoAN KakIyr0 BBEACHHYIO CTPOKY HEOOXOIUMO

peoOpa3oBaTh U IOMECTUTH B CJIOBAPh, Y KOTOPOTO KIIFOUOM OYy/IEeT aHTJIHMICKOE CJIOBO, & 3HAYCHHEM CITHUCOK:
[mepeBoxl, mepeBoa?2, ..., nepeBoaN]

3 U3 ctpoku «abrakadabray ynanute Bce coueTaHus «ab.

4 HamucaTp mporpamMmy IUKJIAYECKOTO CIBUTA SJIEMEHTOB CITUCKa BieBo. Hampumep, TaH CIHCOK:
[1,2,3,4,5,6] mocie ciBura Ha OJIMH 3JIEMEHT BJICBO, JOJDKHBI TONy4nTh: [2,3,4,5,6,1] Peann3oBath uepes
[IUKJI, Iepedupast BCE IIEMEHTHI.

KpnTepml OIICHKH BBINIOJTHCHUA 3alaHUSA



Ouenka Kpurepuu onennBanus

PaGora BhIMOTHEHA HE TOTHOCTHIO U 00HEM BBITIOTHEHHON YacTH paOOTHI HE

HeynosiersopurensHo
II03BOJISIET CENIATh IPABUIIBHBIX BBIBOJIOB

Pabora BeInoiHEHA HE MTOJIHOCTRIO, HO HE MeHee 50% 00beMa, YTO MO3BOJISIET
Y IOBIETBOPUTENBHO | OJYYUTh MPABUIBHBIC PE3Y/IbTAThl M BBIBOBI; B X0J1€ IPOBEACHHUS padOThI OBLIN
JOIYIIEHBI OITHOKH

PaGoTa BbIOJIHEHA B HOJIHOM 00BEME C COOIIOIEHUEM HEOOXOAUMOI
MOCJICIOBATEIBHOCTH JACHCTBUI, HO JIOMYIICHA O/{HA OIMOKa WK He 0oJiee ABYX

Xopomo .
HCI0UYCTOB U O6y‘IaIOH_[I/II/IC$I MOIKET UX I/ICHpaBI/ITB CaMOCTOATCIBHO HUJIN C
HEOOJIBIIION TTOMOIIBIO MPEIOIaBATEIIS

OTIHO Pabora BeIOIHEHA B ITOJTHOM 00BEME 0€3 OIIMOOK ¢ COOTIOEHUEM HEOOXOUMOI

HOCJIEIOBATEILHOCTH AEUCTBUN

Bonpocsl 1J1s1 mpoBeieHUsI MPOMEKYTOUYHOI aTTeCTAMU M0 HTOraM OCBOEHUS U CIHILINHBI
Tema 1. Memoowvl MHO2OMEPHO20 CIMAMUCMUYECKO20 AHANU3A U AHAIUZA HEYUCTI080L UH(OpMayuu

1. ®axTopHBIN aHAIU3.

2. JIMCKpUMHUHAHTHBIA aHATU3.

3. KnacrepHslii aHanus.

4. MHOromMepHO€e UIKaIUpPOBaHHE.
5. MeTo/1bl KOHTPOJIS KauecTBA.

Tema 2. Texnonoeuu xpanenus u 0opabomxu borvuiux OanHvlx

6. OCHOBHbBIC HATIPaBJICHHS PA3BUTHSI METOJIOB 00paOOTKH M XpaHeHUs JaHHbIX. Volume.

7. 3axkon Mypa.

8. Velocity.

9. Variety.

10. dpeiimBopk Hadoop. [Ipobaema xpaHeHUsT HECTPYKTYPHUPOBAHHBIX TaHHBIX.

11. ITpobnema npeoOpa3oBanus JaHHbIX. CeMaHTHUecKue aHanu3aTopel. CaMooOyuaromuyecs: aBTOMaThl.

Tema 3. A3viku npocpammuposanus 0Jisk AHAIU3A U 0OPAOOMKU DONbULUX MACCUBOE OAHHBIX

12.R

13. Python
14. Julia

15. Java

16. Scala

17. MATLAB
18. Go

19. Kafka

20. Hadoop

Tema 4. Baswvl OanHblx

21. PensunonHsie 6a3bl aHHbIX. [lapannensHbie 6a3bl JaHHBIX. Pactipenenénnsie (haiaoBble CUCTEMBI.
22. NoSQL CVYB/I.
23. Texuonorust Map-Reduce. GOOGLE BIGTABLE. MapReduce.

24. O6b1unbIi nouck. IloaHoTekcToBbIi mouck. [lapamiensHble 3ampockl. TeXHOIOTus MOUCKa U

HHTCTpalu.
25. baser nannsix (Hive, Impala, Presto, Drill).

Tema 5. I[Ipoepammuvle cpedcmea ons oopabomku dannwix u cucmemsl Data Mining

26. ITporpamma Excel.

27. Ilporpamma Statistica.

28. SPSS.

29. [IporpamMMHBIe CpeCTBA.

30. ETL mporiecc mo o6paboTke OTYETOB.



31. INonstue o rexnonoruu Data Mining. Peanu3anus B makeTax NpUKIaIHBIX IPOIPaMM.
32. Ceressbie TexHos10oruu Data Mining.

Tema 6. [Tnamgpopmer u gpetimeopku ons Big Data

33. dpeiimBopku (Hadoop, Spark, Storm).

34. Ananutuaeckue miardopmsr (Rapid Miner, IBM SPSS Modeler, KNIME, Qlik Analytics Platform,
STATISTICA Data Miner, Informatica Intelligent Data Platform, World Programming

35. System, Deductor, SAS Enterprise Miner). IIpoune unctpymentsi (Zookeeper, Flume, IBM Watson
Analytics, Dell EMC Analytic Insights Module, Windows Azure HDInsight, Microsoft

36. Azure Machine Learning, Pentaho Data Integration, Teradata Aster Analytics, SAP BusinessObjects
Predictive Analytics, Oracle Big Data Preparation).

Tema 7. Ananumuxa Big Data
37. Data Mining.

38. Kpayacopcunr.

39. CmelieHne ¥ MHTETpalKsl TaHHBIX.
40. Pacnio3HaBanue 00pa3os.

41. [IporHo3Has aHAJIUTHKA.

42. TIpocTpaHCTBEHHBIH aHAIIH3.

43. CTaTUCTUYCCKHI aHAITH3.

Tema 8. Bsedenue 6 mawiunnoe ooyuenue u pazpabomky OaHHbIX

44, MammnHoe o0y4deHue 1 MaitHUHT OosbixX naHHbIx (Big Data).

45. HeillpoHHbIE CETH KaK pean3alysi alrOpPUTMOB MAIIMHHOTO O0YYEeHHUSL.

Tema 9. Cnocobul suzyanuzayuu, uHmepnpemayuu, NPOeKmuas OP2aHU3ayusl

46. CriocoObl BU3YaIbHOTO IPECTABICHUS JaHHBIX.
47. MeTtoapl BU3yalIU3allUH.

48. KoruutuBHas HHGOpMATHKa, SKOHOMHUKA 3HAHUN, TPeOOBaHUS K CIICIIMAIIMCTAM B 00J1acTH
MHTEIJUICKTYaJIbHON 00pabOTKHU TaHHBIX Il OU3Heca.

Tema 10. Pewenus na ocrnose Big data

49. Prinok Big data. Big data B 6ankax. Big data B 6usHece. Big data B mapkeTunre.

Y];)OBHI/I H KPUTEPHUHA HTOr0BOIl OllEeHKH pPe3yJbTaToOB 0CBOCHUSA TUCHHUIIJIMHBI

Kpurepuu onieHnBanus

HTorosas onenka

VYposensl.
HenocraTounbrit

He3nanue 3Ha4UTEIBHON YaCTU IPOrPAMMHOTO
MaTrepuaa, HEyMEHHUE JaXe C IIOMOIIbIO
npenojiaBaTesns copMyInpoBaTh NpaBUIIbHBIE
OTBETHI HA 33]1aBAEMBbIE BOIIPOCHI, HEBBITIOJHEHHE
MIPaKTUYECKUX 3a1aHUN

HeynosnerBopurensHo/
Hezauteno

YpoBeHs 2.
bazosriit

3HaHME TOJIBKO OCHOBHOI'O MaTepuaa, JOMyCTUMbI
HETOYHOCTHU B OTBETE Ha BOMPOCHI, HAPYILIEHUE
JIOTMYECKON TOCIIEJ0BATEIBHOCTU B 3JI0KEHUU
IIPOrPaMMHOTr0 MaTepHala, 3aTpyAHEHUS IPU
pELIEHNH IPaKTUYECKUX 3a/1a4

VY noBneTBOpUTENHHO/
3a4TEHO

Yposens 3.
TloBEIIIEHHBIN

TBepable 3HaHUA IPOrPAMMHOI0 MaTepHaa,
JIOIIyCTUMBIE HECYILIECTBEHHbIE HETOYHOCTH IIpU
OTBETE Ha BOIPOCHI, HAPYILICHHUE JIOTUYECKON
IIOCJIEIOBATEIbHOCTH B M3JI0’KEHUH ITPOTPaAaMMHOTO
MaTepuana, 3aTpyAHEHUS IPU PEeIEHNN
MIPaKTHYECKUX 3a/1a4

Xopormio/
3a4TEHO




VYposens 4.
[IponBuHyTHIN

I'my6okoe ocBoeHHNE MPOrpaMMHOTO MaTepuaa,
JIOTUYECKH CTPOMHOE €T0 U3JI0KEHUE, YMEHUE
CBSI3aTh TEOPHUIO C BO3SMOXKHOCTBIO €€ IPUMEHEHUS
Ha MPaKTHKE, CBOOOHOE PeIICHUE 3a1a4 U
000CHOBAaHHE IPHHSITOTO PEIICHHS

O1iunyHo/
3a4TEHO




