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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Ilenu: - dbopmupoBaHHe KOMIIETCHIIUI CrelUanucTa Mo HampasieHuio «[IpukiagHas mMareMaThka U
nHPOpMATHKa» B MPEIMETHONH 001acTH, CBA3aHHOW C pEIICHHEeM 3agad cOopa M aHallu3a OTPOMHBIX
00BEMOB CTPYKTYPUPOBAHHON WM CIIa0OCTPYKTypUPOBaHHOW MH(OpMaNuHU, pa3paboTKe Ha ¢ OCHOBE
MOJeJICH JaHHBIX U U3BJICUCHUH HOBBLIX 3HAHUM.

3agauu:

4 HpI/IO6peT€HI/Ie CTYACHTaAMU 3HAHUH O TEXHOJIOTHSIX MOATrOTOBKH, XPAaHCHUS, O6pa60TKI/I n
aHam3a OOJIBIIHNX JAaHHBIX

v\ NpUMEHEHWE CTATUCTHYECKMX U MATEMATHUYECKMX METOJOB JUIS aHain3a OOJIbIINX 00bEMOB
uHGbOpMAaIUH;

v' npuoOpeTeHre NMPAKTHYECKUX HABBIKOB PAGOTHI ¢ GOJBIIMMU JAHHBIMU C IOMOIIBIO CPEl HA
0aze s13p1K0B porpamMmupoBanust Python (R);

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas gucrumrHa b1.B.04 bonbsmme nanapie oTHOCcHTCs K yacT biioka 1 oO6paszoBarenbHOM
nporpaMMmsl, GOPMHUPYEMOH yYaCTHHKAMHU 00Pa30BaTEIbHBIX OTHOIICHUH.
Jlnst u3ydeHus JaHHOW y4eOHON JUCITUTIIMHBI HEOOXOMMBI 3HAHUS, YMCHUS U HABBIKH,
dbopMupyeMbIe MPEANIECTBYIOIMUMHU UCIUILTHHAMHU:

51.0.01 Ocnosbl Hayuno-ucciedosamenbCkoi 0esmelbHoChu

51.0.02 Ynpasrenue npoexmamu

51.0.12 Mamemamuueckuii anaius

b51.B.J1B.02.01 Texnonocuu npoepammuposanus O1s aHaiu3a 0aHHblx

[lepedennr mocnenyrONMX Yy4eOHBIX AWCIMIUIMH, IJI KOTOPBIX HEOOXOAMMBI 3HAHWSI,
YMEHUS ¥ HaBBbIKH, (HOpMUpyeMble TaHHON Y4eOHON AUCIUTUINHOM:

51.0.25 Dxonomempuxa

51.B.10 Unpopmayuonno-anarumuyeckue busnec naiamaeopmol

DT.02 Ananuz u 0bpabomrka 0anHbIX npU pazpabomre yupposvix NPOOYKmos

b52.B.03(11) «Hayuno-ucciedosamenvbckas pabomay;

52.0.01 (110) «Ilpedouniomuas npaxkmuxay;

b53.01(/]) «Boinoanenue u 3auuma 8binyCKHOU K8AIUDUKAYUOHHOU pabombLy

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHHUITJINHBI

[Tponecc ocBOeHMS AMCHMUILUIMHBI HAPaBiIeH Ha (POPMUPOBAHKE CIEAYIOUINX KOMIIETCHIIUN B
cootBercTBUU ¢ @PI'OC BO u OII BO no nanpasnenuto noarorosku 01.03.02 Ipuxiagnas
MaTeMaTHKa U HH(POpMATHKA:

[IK-4 Cniocob6eH ympaBnsaTe HHPOpMaIuei B mporecce pa3paboTKH U peann3aluu MPOeKTOB
Pa3HOI0 YPOBHS CIIOKHOCTH.

B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI O0YJIAFOIIHICS JOIKEH

3HATh:

— MCETOAbI CUCTEMHOI'O aHaJIu3a N MaTeMaTH‘leCKOﬁ CTaTUCTUKMU,

— COBPCMCHHBIX TPOTrPpaMMHBIX CPEACTB aHAIN3a 6OJ'II>IHI/IX 06’LCMOB I/IH(i)OpMaI_[I/II/I;

— HNPUHIOUIBL OpraHU3alui COBPEMCHHOTO HNPOTPaMMHOI0 obecrneueHus npu pa60Te ¢ OoNbIIMMU
JaHHBIMU



— TEXHOJIOrMU 0a3 JaHHBIX U UX HH(OOPMALIMOHHOM O0CITYKHUBaHUH IpU paboTe ¢ OOJIBIIMMU 00bEeMaMHK
UHGOPMAIIH.

YMETB:

— WCIOJB30BaTh METOJBI CUCTEMHOTO aHalM3a M MAaTEMaTHUECKON CTATUCTHKU JJIS PEIICHHUS DKOJIOTO-
SKOHOMUYECKUX 33]1aY;

— aHANM3MPOBAThH M BLIOHPATh ONITUMAIBHBIC TPOTPAMMHBIE CPEIICTBA ISl aHAIN3a OOJBIINX JaHHBIX;

— OCYIIECTBIATH BelleHNE 0a3bl MaHHBIX, 00pab0TKY U aHAJIN3 TaHHBIX.

BJIAJICTh:

— TEPMHHOJIOTHEH W OCHOBHBIMA METOJAaMH MAaTEMAaTUYCCKOW CTATUCTHKH, HABBIKAMH TPUMCHCHHUS
CTaTHCTUYECKUX METOMOB i1 00pabOTKY U aHaM3a OONBIINX 00EEMOB HH(OPMAITUH;

— HaBBIKAMHU HCIOJIb30BAHMUS COBPEMECHHBIX HH()DOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH IS
pelIeHUs TPUKIIATHBIX 33134,

— HaBBIKaMH pabOThI ¢ COBPEMEHHBIMH MIPOTPAMMHBIMHE CPEJICTBAMH aHAIIN3a JIAHHBIX U CIIOCOOHOCTSMHU
OCYIIIECTBIATh BeJieHHE 0a3 JaHHBIX B paMKaxX MOJICPKKH MH(OPMAIMOHHOTO OOCCTICUCHUS PEICHHUS
TIPUKJIATHBIX 33134,

HABBIKAMH MPUMEHEHHUSI COBPEMEHHBIX MTPOrPaMMHBIX CPEJICTB aHaTn3a O0JIBIINX 00HEMOB HH(OPMAITHUH.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 4 3a4eTHRIX €., 144 Jac.

dopmMa NpOMEKYTOUHON aTTECTALUU: DK3aMEH.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasnen mucummineel / Tema Cewm. Bunbl yaeOHO# paGoThI DopMbl
KonraktHas paboTa CaMoCT. | TEKyILIEero
TIPETIoIaBaTeNs C pabora | KOHTpOJ,;
o0yJaromumMucs Dopmbl
Jlexmmu | JIa6. [Ipaxkr. MPOMEKYT.
3aHATHS | 3aHATHSA aTTeCTalMu
BBenenne B OoblIne naHHBIE 5 2 2 ITpesenTarust
JKu3HeHHBIH UK aHAIM3a OOJIBIINX 5 4 4 Pedpepar
JTAHHBIX
3amura
Koppemsus u perpeccus. X ponb B 5 6 6 oTyera 1o
AQHATUTHKE OOJBIITNX JaHHBIX MPaKTUIECKO
i pabote
3amura
TexHonornn XpaHneHus: u 00pabOTKH 5 6 6 3 oTyeTa 1o
00BIINX TaHHBIX MPaKTUIECKO
i pabote
S3wiku Python u R, cTek 6ubnanoTek ananuza 3ampra
JTaHHBIX. [ 0TOBEIC pemIeHns aHaTu3a JaHHBIX | 5 6 6 8 oTHeTa 1o
MIPAKTHYECKO
(Wekau T.11.). N
i pabote
3amura
IlepemonroToBka nanHbIX. Busyanuszanus 5 4 4 oT4eTa 1o
JMaHHBIX. [loHMMaHue TaHHBIX MPaKTUIECKO
i pabote
3amura
[Mapagurma Map Reduce. Ee peanuzarus 5 6 6 6 oTueTa 1o
Hadoop MPaKTUYECKO
il paboTte
HUroro (5 cemectp): 34 34 22 9K3.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITE/ILHOM Pa00THI 00Y4AIOIIUXCS MO TUCHHUIIHHE

Paspen nucnuruingel / Tema CamocrosiTenpHas padoTa 00yJaroIuxcs Ouenounoe | YuebHo-
Bun camocr. Cpoku 3aTpatsl CPEICTBO METOUYECKOE
padoTEI BBITIOJIHEHHST | BPEMEHU obecrnieueHue
camocT. paboTsl
1 K
OKOHYaHHUIO
IIpoexTupoBanu OJI-1
BBITTOTHEHUS AHanuTnue -3
TeXHOIOTHH XPAHECHUS € 0a3bl JaHHBIX. o JUT -
MpaKTUIecK | 8 CKHIA OTUET
00paboTKK GONBIIMX JaHHBIX 2. [loaroToBKA E npP -
N 0if paboTHI (markdown)
MPaKTUIECKOM . 56.7.8.9
110 JaHHON ISR ]
paboTHI.
TEME




1. Pa6ota co
criennanuzupona | K
HHBIMH OKOHYAHUIO
AHanu3 CTaHIAPTHBIX HA0OPOB | MaKeTaMH BBITIOJTHEHUS AHanutnue oI -1
JMaHHBIX (iris, mtcars u T.JI.) TIpA | aarOpUTMOB R- MpakTU4eck | 8 CKHI OTUET WP f7 8
nomoru Weka mimn Orange. Studio. ot paboThI (markdown) >
2. IToaroroBka 0 JaHHOM
MpPaKTUYECKOi TEME
paboTHI.
1. UccnenoBanue K
1 anajs OKOHYAHUIO
BBIOpaHHOI BRITONHEHIS OJI-1,2
[Mapagurma Map Reduce. Ee npeaIMETHON JI1-1,2,3
MpaKkTh4YecKk | 6 Pedepar
peammzanus Hadoop obnactw. o UP -9
oif paboThI
2. ITogroroBka o
. 10 TAaHHOW
TIPaKTHIEeCKOI
TeMe
paboTHI.
OO61mas TpyJ0eMKOCTh CAaMOCTOSTENILHOM paboThI (Jac.) 22
W3 HUX C HCIIOJIB30BAHUEM DJICKTPOHHOTO O0YICHHUS U 22
JIMCTAHIIMOHHBIX 00Pa30BaTEILHBIX TEXHOJIOTHH (Yac.)

*OJI — ocnoenas ntumepamypa
** JIJI — Oononnumenvuas aumepamypa
*4% UP — unmepnem - pecypcol

4.3. Conep:xanue yueOHOro MaTepuaJa

Tema 1. Beeoenue ¢ donvuiue oarnnvle
OcHOBHbIE ONpeeNICHUs, TEPMHUHBI, 3a/1a4l aHanu3a 0oabuX JaHHBIX. [lonstue Data Mining.
CHCTCMHBIﬁ dHaJIn3 U MCTOAbI €TI0 HpOBCI[eHI/IH. MCTOI[I/IKI/I aHaJIn3a 6OJ'IBH_II/IX JaHHBIX

Tema 2. Kuznennwlii yuki ananuza 601puIUX OAHHBIX
Coznanue nannbix (Data Generation/Data Capture). Coznanue nanusix (Data Generation/Data
Capture). Co3nanue manabix (Data Generation/Data Capture). Mcnionb3oBanue ganabix (Data
Usage). [lyonukanus nanasix (Data Publication). [Tyonukamus nanusix (Data Publication).
Yaunuroxxenne nanubix (Data Purging). J)KusHeHHBIN 1TUKII METaJaHHBIX.

Tema 3. Koppenayusa u pezpeccuonHblil AHAIU3.

Koppensituss u  perpeccuonnsiii  ananu3. Koadpoumuent xoppemsauuu. ['paduueckoe
npeacrapieHue. [loctaHOBKa 3aayu perpecCMOHHOrO aHanu3a. JIuHenHas perpeccusi. Merop
HAUMEHBIIINX KBAaAPaTOB. VX poh B aHATUTHKE OOJNBIINX TAHHBIX.

Tema 4. Texnonocuu xpanenusn u 06padomKu 601bUUX OAHHBIX

O0630p TexHOJOTUH XpaHEHUs OONbIIUX JaHHBIX. ba3bl gaHHBIX. CHUCTEMBI YIpaBICHUS
0azamu maHHbIX. Mojenu naHHBIX. [[oArOTOBKA MCXOMHBIX JAHHBIX IS aHAIW3a: MEPBUYHAS
00paboTKa M BU3yaau3alus UMEIOMUXCs JaHHBIX. ba3sr nanabix NoSQL.

Tema 5. Azviku Python u R. Cunmaxcuc azvika R, ocnoeénvle munst 0annplx

Pons s3eikoB mporpammupoBanus Python m R B aHamuTuke OONBIIMX JTaHHBIX.
Heo6xoaumeiii Habop Oubmuorek. ['oTOBBIE pemieHHs aHalu3a JAaHHBIX U UX POJb B O0JIACTH
OOJIBIINX TAHHBIX.

Tema 6. IToozomoeka oannvix. Busyanuzayus oannvix. Ilonumanue oannuix.
Metonbl mpeaBApUTENBLHOW MOATOTOBKM JaHHBIX. WHCTPYMEHTBI U METObI
BHU3yaJIN3allUN JaHHBIX.




Tema 7. llapaouema Map Reduce. Ee peanuzayus Hadoop
[Tapagurma Map Reduce. Pone Map Reduce B ananuTtuke Oompmmx mgaHHbIX. Omeparop

Map. JIamOna-apxurekTypa.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Tema 3ansiTus Bcero vacos OrieHOYHBIE CpPEICTBA dopmupyemblie
KOMIIETCHITVH
BBenenne B OoblIne qaHHBIE 2 ITpesenrtanus (LaTeX) OIIK-3
JKv3HEeHHBIN UK aHaIu3a 00JIBITUX
H 4 Pedepar (LaTeX) OIIK-3
JTAHHBIX
IIpumepbl UCTIONB30BAHMS KOPPEISIIUN 1 N
pHMep PpeJIAL AHaIMTHYECKUI OTUEeT
PETPECCUOHHOTO aHaIu3a B 00JacTH 6 OIIK-3
(markdown)
OOJBIINX JAHHBIX.
TexHoMOTMM XpaHEeHUsI U 00PabOTKH 6 IIpoexTHBIN OTYET OTK-3
OOJBIINX TaHHBIX. (markdown)
R Programming. AHanu3 cTaHIapTHBIX N
.. AHaTUTHYECKHIA OTYET
HabOpoB JaHHBIX (iris, mtcars u T.1.) MpH 6 OIlIK-3
(markdown)
nomoinu Weka mimn Orange.
. . AHaJIMTHYECKUH OTUeT
Introduction to Data Science. 4 OIIK-3
(markdown)
TToacueT KoMMYeCcTBa CJIOB, BHIYMCICHHE
unnekca TFIDF, peanu3anus anropurma k- 6 AHAIUTHYECKUHA OTYET OITK-3

means B pamkax napaaurmel Map Reduce ¢
ncnonbp3oBanneM Hadoop.

(markdown)

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE M3Yy4YeHHe CTYyIeHTaMu

B PAMKAaX CaMOCTOSITeJIbHOM padoThI

Tema

3amanne

dopmupyemblie
KOMIIETEHIINH

Oynkiuonan oubnmuoreku NumPy

1. 3ydeHne oCHOBHBIX MOAYyJIEH 1
¢yHKUMH OUOTHOTEKH.

2. IloAroToBKa OMOPHOTO KOHCIIEKTA.

I1K-4

bubnuoreka Pandas

1. I3ydeHne OCHOBHBIX MOJyJIEH 1
¢yHKUMH OUOTHOTEKH.
2. IloAroToBKa OMOPHOTO KOHCIEKTA.

I1K-4

bubnmorexa Matplotlib

1. 3ydeHnne OCHOBHBIX MOJYJIEH 1
(hyHKIUEH OHOTHOTEKH.
2. IloaroToBKa OMOPHOTO KOHCIIEKTA.

I1K-4

Bubmmoreka SciPy.

1. 3ydyeHne oCHOBHBIX MOAYyJIEH 1
(yHKIUE OHOTHOTEKH.
2. IloAroToBKa OMOPHOTO KOHCIEKTA.

I1K-4

Koppensunonusiit ananuz

1. I/I3y‘-ICHI/I€ OCHOBHBIX aJITOPUTMOB.

2. Peanmu3anus KOHTPOJILHOTO TIpUMepa ¢

nomoIibio cpeabl Jupyter Notebook

(Python).

I1K-4

Perpeccuonnslit ananus

1. I/I3y‘-ICHI/I€ OCHOBHBIX aJITOPUTMOB.

2. Peanu3anus KOHTPOJILHOTO TIpUMepa ¢

nomoIeio cpeasl RStudio.

I1K-4




1. VI3ydeHne YMCIICHHBIX aJITOPUTMOB IS I[1K-4
pemenus 3a1a4 ¢ auddepeHIaIbHBIMA
YPaBHEHUSIMU.

2. Peanuzanust KOHTPOIBHOTO MPUMEPA C
nomoIibio cpeabl Jupyter Notebook
(Python).

MoaenupoBanre TUHAMHUKHA OIS

4.4. MeToan4yeckne yKa3aHus M0 OPraHM3alMi CaAMOCTOSATEIbHOI padoThI CTY/IeHTOB

CamocrosiTenbHast paboTa CTYACHTOB BceX (OPM U BHIOB OOyUEHUS SBISETCS OJHUM U3
00s13aTeNIbHBIX BUIOB 00pa30BaTeIbHON 1eSTENbHOCTH, 00ECTIeYnBaIOIIEH pean3alnio
TpeboBanuit denepaibHbIX TOCYAAPCTBEHHBIX CTAHIAPTOB BhICIIEro 0O0pa3oBaHus. CoriacHoO
TpeOOBaHUSAM HOPMAaTUBHBIX JOKYMEHTOB CAMOCTOSITeNIbHAsI paboTa CTYACHTOB SBISETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO MpoIiecca, TaK Kak OHa 00ecreynBaeT
3aKperUIeHUE MOTyYaeMbIX Ha JICKIIMOHHBIX 3aHITHUSX 3HAHUHU MyTeM MPUOOPETCHIS HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPIKAHMI, HABBIKOB PEUICHHS aKTYalbHBIX MPOOIEM
(dopMHpOBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINNA, HAYYHO-
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH, MOATOTOBKU K CEMHHApaM, 1JabopaTopHbIM paboTaM, caadue
3a4eToB U 9Kk3aMeHOB. CaMocTosITeIbHAs padoTa CTYAEHTOB MPEACTABISAET CO00M COBOKYITHOCTD
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATe bHas paboTa B paMKax
00pa3oBaTeNLHOrO MPOIIEcca B By3€ pelIaeT CIeAyIOINe 3a1auu:

— 3aKpeIUICHUE U pacUIMpeHue 3HaHUM, YMEHH, MOJy4eHHBIX CTyJI€HTaMH1 BO BpeMs
ayJUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI, IPEBPAILICHUE UX B CTEPEOTUIIBI YMCTBEHHOU U
(U3UYECKON NeITeTbHOCTH;

— IpUOOpETEHNE TOTIOTHUTEIHHBIX 3HAHUHN M HaBBIKOB 10 JTUCIUILIMHAM Y4eOHOTO TUIaHa;
— ¢opMUpOBaHUE U Pa3BUTHE 3HAHUN U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIE10BATEIbCKON
JeSITeTbHOCTBIO;

— pa3BUTHE OPUEHTALIMU M YCTAHOBKHM HAa KQU€CTBEHHOE OCBOECHHE 00pa30BaTebHOIM
POTPaMMBI;

— pa3BUTHE HABBIKOB CAMOOpPraHU3aLNU;

— (opMHpOBaHUE CAMOCTOSITETLHOCTH MBIIIUIEHUS], CTIOCOOHOCTH K CAMOPA3BHUTHIO,
CaMOCOBEPILEHCTBOBAHHUIO ¥ CAMOpPEaIN3alluu;

— BBIPa0OTKA HaBBIKOB 3(PPEKTUBHOI caMOCTOATENBHOM MPO(heCCHOHAEHON TEOPETUUECKOIA,
MPaKTUYECKON U yueOHO-HCCIIeIOBATEIHCKON ACATEIHHOCTH.

IMoaroroBka k Jekuuu. KauecTBo 0CBOCHHSI COlEepKaHMsI KOHKPETHOM JUCHUTUIAHBI
IPSIMO 3aBHCUT OT TOT0, HACKOJIBKO CTYIEHT caM, 0€3 BHELIHETO MPUHYKICHUS GOPMUDPYET Y
ce0s1 yCTaHOBKY Ha MOJyYCHHE Ha JICKIUSAX HOBBIX 3HAHHH, JOMOJIHSIIOMUX yXKE UMEIOLIHECs 10
JTaHHOW JucuuIinHe. BpeMs Ha MOArOTOBKY CTY/IEHTOB K ABYX4acOBOM JIEKIIMU IO HOPMATHBAM
cocrasisgeT He MeHee 0,2 Jaca.

IloaroroBka k npakTHYeckoMy 3aHATHIO. [I0Ar0OTOBKA K MPaKTUYECKOMY 3aHATHIO
BKJTIOYAET CIIEAYIOIINE 3JIEMEHTBI CAMOCTOSATEIILHOM JIESITEIbHOCTH: YETKOE MpeICTaBICHHE
LeJIM U 33]1a4 €ro IPOBEICHNS; BbIJIEJICHHE HAaBBIKOB YMCTBEHHOM, aHaTUTHYECKOH, Hay4dHOI
NeSITeIbHOCTH, KOTOPbIE CTAHYT Pe3yJIbTaTOM IMpeCTosIel paboThl. BripaboTka HaBBIKOB
OCYIIIECTBIISIETCS C MOMOILBIO NMOTY4YeHUs HOBOM HH(OpMannu 00 n3ydaeMbIX Mpoleccax U ¢
MIOMOIIBIO 3HAHUS O TOM, B KaKOH CTENCHH B JAHHOE BPEMs CTYACHT BJIaJeeT METOAaMU
HCCJIEIOBATEILCKOM 1eATEIbHOCTH, KOTOPHIMU OH CTaHET IM0JIb30BAaThCs Ha TPAKTHUYECKOM
3aHATUH. [I0IrOTOBKA K MPAKTUYECKOMY 3aHATHUIO HEPEIKO TpedyeT moadopa maTepuara,
JAHHBIX U CIIEHUANbHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHTbI
JIOJDKHBI JIOMa TTOATOTOBUTH K 3aHATHIO 3—4 mpumepa pOpMyJIHPOBKH TEMBI HCCIIEIOBAHNUS,
MPEJICTABICHHOTO B MOHOTpausX, HAYYHBIX CTaThsX, OTUETaX. 3aT€M OHH CaMOCTOSITEIbHO
OCYILECTBIISAIOT TIOMCK COOTBETCTBYIOLINX UCTOYHUKOB, ONPEACTISAIOT aKTYaIbHOCTh
KOHKPETHOT'O UCCIIEIOBAHUS MPOLIECCOB U SIBICHUM, BBIIEISIIOT OCHOBHBIE CIIOCOOBI




JTOKA3aTeNbCTBA ABTOPAMHU HAYYHBIX Pa0OT IIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xome
CaMoro MPaKkTUYECKOTo 3aHITHSI CTYIEHTHI CHavalla IPeICTAaBISAIOT HaliIeHHbIE MU BapUaHTHI
(bOpPMYITUPOBKY aKTyaTbHOCTU UCCIIEIOBAHMS, 00CYKIAI0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4llleM BapuaHTte. Bpemst Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHATHIO IO HOpMaTHBaM
cocrasisgeT He MeHee 0,2 Jaca.

IloaroroBka k ceMuHapckoMy 3aHATHIO. CaMOCTOSITENIbHAS [TOATOTOBKA K CEMUHAPY
HaIpaBlieHA: Ha PA3BUTHE CIOCOOHOCTHU K YTCHUIO HAYYHOUH M UHOM TUTEPATyPhI; HA TTOUCK
JOTIOTHUTEIHHON MH(pOpMaInu, MO3BOJISIONIEH ITy0ke pa3o0paThcsi B HEKOTOPBIX BOIIPOcax; Ha
BBIJICJIEHUE NP paboTe C pa3HBIMU UCTOUHUKAMHU HEOOX0AMMO HH(pOopMaIiH, KOTOpas
TpeOyeTcs JUIsl MOJIHOTO OTBETA Ha BOMPOCHI TJIaHA CEMHUHAPCKOT0 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI PAaBUIIHHO BHIMHMCHIBATH BHICKA3bIBAaHUS ABTOPOB U3 UMEIOIINUXCS HCTOYHUKOB
uHpopmaruu, opopMIIATh UX TI0 OMOIHOrpadUIECKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIN3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAITUH; HA IOATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 10 00CYX/1aeMbIM BollpocaM; Ha (OpMHUPOBAHHE HABbIKA OTIEPATUBHOTO
pearupoBaHUs Ha pa3HbIe MHEHHS, KOTOPHIE MOTYT BO3HUKATh IIPU 0OCYKIEHUU TE€X WIIA UHBIX
Hay4YHBIX TpobsieM. BpeMst Ha MOArOTOBKY K CEMUHApy 110 HOpMaTHBaM COCTaBJISIET HE MEHEe
0,2 ygaca.

IMoaroroBka K KOLUIOKBUYMY. KOJIJTOKBHYM TIpeICTaBISIET COOOM KOJIJIEKTHBHOE
o0cyx/ieHue paszzena TUCIHUILIMHBI HA OCHOBE CaMOCTOSTEIILHOTO N3YYEHUS 3TOTO pasjesa
ctyneHTamu. [loAroroBka Kk TaHHOMY BUY Y4€OHBIX 3aHATHI OCYIIECTBISIETCS B CIEIYIOIIEM
nopsinke. [IpernogaBarens gaeT CUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIIEYET MOIYUUTh IPH
M3YYEHUHU OMPEIEIIEHHOTO MEePEYHs HayUYHbIX HCTOYHUKOB. CTy/IeHTaM BO BHEAYIUTOPHOE
BpeMsl HEOOXOAMMO IIPOYHUTAThH CIEIHABHYIO JINTEPATYPY, BHIACATH U3 HEE OTBETHI Ha
BOIPOCHI, KOTOpbIE OYAYT 00CYKIaThCsl HA KOJUIOKBUYME, MBICIIEHHO CQOPMYIUPOBATH CBOE
MHEHUE 110 KaXKJI0MY U3 BOIIPOCOB, KOTOPOE OHU BHICKAXKYT Ha 3aHATUHU. BpeMs Ha MOATOTOBKY K
KOJJIOKBUYMY IO HOpMAaTHBaM cocTaBJisieT He MeHee 0,2 yaca.

IMoaroroBka Kk KOHTPOJILHOIM padoTe. KoHTponbHas paboTa Ha3HAYAETCS MOCTIE
M3Yy4YEHUs ONPEIETICHHOTO pa3ena (pa3/ieioB) TUCIUILIMHEI U MPECTaBIIsIeT cOO0M
COBOKYITHOCTh Pa3BEpPHYTHIX MMCEMEHHBIX OTBETOB CTYJCHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOJIy4aloT OT npemnojaBarens. CaMmocTosITenbHas OArOTOBKA K KOHTPOJIbHOM paboTte
BKIIIOUYAET B c€0s: — U3YUYCHHE KOHCIIEKTOB JICKIIHIA, PACKPBIBAIOIINX MaTepua, 3SHAaHHE
KOTOPOTO MPOBEPSAETCS KOHTPOIBHON paboTOoIl; MOBTOpPEHHE y4eOHOr0 MaTepuaa, MoJIy4eHHOTO
IIPH MOATOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3aHSATHSM U BO BpEMs UX ITPOBEICHUS;
U3Yy4EHHUE JOTMOIHUTEIbHON JIUTEPATYPhI, B KOTOPOH KOHKPETU3UPYETCS COACpKAHUE
MPOBEPSAEMBIX 3HAHUI; COCTABICHHUE B MBICIIEHHOUW ()OpME OTBETOB HA MTOCTABIICHHBIC B
KOHTPOJIbHOM paboTe BONMpPOCHl; (HOPMHUPOBAHHE IICUXOJOTHYECKON YCTAHOBKU Ha YCIIEIIHOE
BBINOJIHEHHE BCEX 3aJaHuii. BpeMsi Ha MOArOTOBKY K KOHTPOJIBHOI paboTe Mo HopMaTuBaM
COCTAaBJISIET 2 Yaca.

IMoaroroBka k 3a4etry. CaMoCTOSTETbHAS TIOJTOTOBKA K 3a4ETy JOJKHA
OCYIIIECTBIISITHCS B TeUEHHUE Bcero cemectpa. [1oAroToBka BKIIOYAET Ce1yIOUIIe IeHCTBUS:
MEePEeYUTATh BCE JICKIIUH, a TAK)KE MAaTEPUAIIBI, KOTOPbIE TOTOBUIUCH K CEMHUHAPCKUM U
MPAKTUYECKUM 3aHSITHSIM B T€YEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMALIHIO C BOIIPOCaMH,
KOTOpBIC JaHbI K 3a4eTy, €Clii HH(OPMALIUK HEAOCTATOYHO, OTBETHI HAXOIAT B MIPEIOKECHHON
npernojaBarenieM JIuteparype. Pekomenayercs nenaTh KpaTkue 3anucy. Bpems Ha moAroToBky K
3a4eTy M0 HOPMATHUBAM COCTABIISIECT HE MEHEE 4 4acoB.

IMoaroroBka Kk 3x3ameny. CamocTosTeNIbHAS MOATOTOBKA K SK3aMEHY CXO0XKa C
MOJTOTOBKOM K 3a4eTy, 0coOeHHO ecnu oH auddepenunpoBannbii. Ho 00bem yaeOHOTOo
MaTepuaia, KOTOPbI Hy’KHO BOCCTAaHOBUTH B IaMSTH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAUUTENBHO OOJIbINE, TOATOMY TpeOyeTcs O0JbIle BpeMEHH U YMCTBEHHBIX YCHIINNA. BaxHO
c(hopMHPOBAThH LIETOCTHOE MTPEICTABICHHUE O COACPKAHUU OTBETA Ha KaXKIblii BOIIPOC, UTO
MpeJInoiaracT 3HAHUE PA3HBIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOTO WJIM MHOTO SIBICHUS,
npolecca, yMeH’e pacKpbiBaTh (DaKTOPbI, OMPEAESIONINe UX TPOTUBOPEYUBOCTh, 3HAHUE UMEH



YUYEHBIX, U3YUaBIIUX 00CyxaaemMyto npobiemy. HeoOxoaumo Takke npuBecTd HHPOPMALIUIO O
Marepuaiax dMIMPUIECKUX UCCIECA0BaHNH, YTO YKa3bIBaeT HAa BCECTOPOHHIOIO IMTOTOTOBKY
CTYZICHTA K 3K3aMeHy. Bpems Ha IOJAroTOBKY K 9K3aMEHY I10 HOpMaTHBaM COCTaBJIsIeT 36 yacoB
TSl OaKagaBpoB.

B ®BI'OY BO «UI'Y» opranu3zaiusi CaMOCTOSITEIbHON paOOThI CTYICHTOB

pernamentupyetcs [loioxeHneM o caMoCTOATEILHOM padOTe CTYJAEHTOB, MPUHITHIM Y Y€HBIM
coBeroM UT'Y 22 urons 2012 r.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITVINHBI

a) OCHOBHasI IUTEpaTypa:

1.

2.

Makiianos, A. B. bonbmiue nannsie. Big Data / A. B. Makmanos, A. E. Xypagines, JI. H.
TeIHABIKApE. — 2-€ u3A., crep. — Cankr-IletepOypr : Jlans, 2022. — 188 c. — ISBN 978-5-
8114-9690-7. — TekcT : anexTpoHHsbIH // JIaHb : anekTpoHHO-OnbIMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/198599 (nata oOpamenus: 27.05.2022). — Pexum goctymna: mis
aBTOpH3. MOJIb30BaTENEH.

MupxkuH, b. I. BBenenue B aHanu3 faHHBIX : y4eOHUK U ipakTukyM / b. I'. Mupkud. — Mocksa
: U3natensctBo FOpatit, 2020. — 174 ¢. — (Bricmee oopazoBanme). — ISBN 978-5-9916-5009-
0. — Tekcrt : anexkrponnstii // IBC FOpaiir [caiit]. — URL: http://www.biblio-
online.ru/bcode/450262 (mata obpamenus: 21.06.2020).

0) MONOJIHUTENbHAS IUTEpATypa:

1.

3.

denopos, /. 10. IIporpammupoBaHue Ha SI3bIKE BHICOKOTO ypoBHs Python : yueOHOe mocobue
qutst By30B / []. 0. denopoB. — 3-e uzn., nepepad. u pon. — Mocksa : UznatensctBo KOpaiit,
2022. — 210 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-14638-7. — Tekcr :
anekTpoHHbIH // O6pa3oBartenbHas miardopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/492920 (nata oopaienus: 30.05.2022).

Boponos, M. B. CucTeMbl HCKYCCTBEHHOTO MHTEIUICKTA: YUCOHUK U MPAKTUKYM JJIs BY30B /

M. B. Boponos, B. U. ITumenos, 1. A. HebaeB. — Mocksa : M3matensctBo FOpaiit, 2022, —
256 ¢. — (Briciiee oopazoBanue). — ISBN 978-5-534-14916-6. — TekcT : 31eKTPOHHBIH //
Oo6pazoBatenbHas atdopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/485440 (nata
obpamenus: 30.05.2022).

I'aunenko, U. I'. TexHOJIOTMH ¥ METOIbI IPOrPaMMHUPOBaHUS | yueOHOE oco0ue 11 BY30B /

N. I'. 'anpenxo, ®. ®. [TaBnos, /1. FO. ®egopo. — Mocksa : M3gatensctBo FOpaiit, 2022, —
235 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-02816-4. — TekcT : 2neKTPOHHBIH //
Oo6pa3oBatenbHas mwiathopma FOpait [caiit]. — URL: https://www.urait.ru/bcode/489920 (nata
obpamenus: 30.05.2022).

B) 0a3bl JaHHBIX, HHPOPMAITMOHHO-CIIPABOYHBIE M IOMCKOBBIE CUCTEMBI:

1.

2.

3.

Hayunas anexkrponnas 6ubnuoreka «ELIBRARY.RU» [DnekTpoHHBIHi pecypc] : caiiT. —
Pexxum noctyma: http://elibrary.ru/defaultx.asp

OTkpbITast 2IEKTPOHHAS 0a3a PeCcypcoB U HCCIEA0BaHUN «Y HUBEPCUTETCKAS
nHpopmarnmonHas cucrema POCCUSy [DnexTpoHHbIi pecypce] : cailT. — Pexxum
nocryma: http://uisrussia.msu.ru

I'ocynapcrBennast unopmannonHas cucrema «HanuronanbHast 371eKTpOHHAs
oubnuoreka» [DnekTpoHHBIN pecypc] : caldT. — Pexxum moctyna: http://H36.pd




4. B cootBerctBui ¢ 1. 4.3.4. ®I'OC BO, o0yyaromuMcs B TE4CHHE BCETO MEpHUoia
00ydeHus1 0OecrieueH HeOTrpaHUUEHHBIN JOCTYN (YAJICHHBIA TOCTYIT) K 3JEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:

e DObC «M3narenbctBo Jlanb». OO0 «M3narenbctBo Jlanb». KontpakT Ne 92 ot
12.11.2018 r. Akt ot 14.11 2018 r.

e DOBC DU3 «bubauorex». ['ocynapctBennsiit KoHTpakT Ne 019 ot 22.02.2011 1.
00O «bubauotexy. JIlunensznonnoe cormamenue Ne 31 or 22.02.2011 r. Anpec
nocrymna: https://isu.bibliotech.ru/ Cpoxk neiictus: ¢ 22.11.2011 r. 6eccpodHsbIit.

e DOBC «Hammonanpusiii udposoit pecypc «Pykont». [IKb «budxom». KorTpakT
Ne 91 oT 12.11.2018 r. Akt oT 14.11.2018 1.

o DbC «Aiibyke.py/ibooks.ru». OO0 «Aiidykcey». Kontpakt Ne 90 ot 12.11.2018 .
AKT Ne 54 ot 14.11.2018 .

e DnektpoHHO-OmOMMoTeyHas cucteMa «9bC HOpaiity. OO0 «DnexkTpoHHOE
m3patenscTBo FOpaiity. Kontpakt Ne 70 ot 04.10.2018 1.

2) unmepnem-pecypcol

1. http://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.01.pdf - 3T0 cBOOOAHAS KHHTa
0 IPOrPaMMHUPOBAHUIO Ha si3bike Python.

2. https://www.python.org/ - 1361k iporpammupoBanus Python

3. Boponnos K.B. Maremarnueckue MeTop! 00ydeHHs 10 IpereieHTaM
http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf

4. MareMaTH9IecKre METOIbI paciio3HaBanms 00pa3os Atop: JI.M. Mecternkuii (MaTepHET
YHUBEPCHUTET BBICOKUX TEXHOJIOTHIT)

5. http://www.intuit.ru/department/graphics/imageproc/4/1.html

6. Omnnaita kypc Machine learning https://www.coursera.org/course/ml

7. Omunaiin kypc Big Data Overview
https://education.emc.com/academicalliance/elearning/Big_Data Overview/index.htm

8. Omnaitn kype R progamming https://www.coursera.org/course/rprog

9. Owmnaiin kypc Introduction to Data Science https://www.coursera.org/course/datasci

10. Onnaiin kypc «BBezenne B anamuTHKy OOJBIINX MaccuBOB JaHHBIX» http://bit.ly/IntuitBDA.

11. YueOHuK 110 cTaTUCTHYECKOMY 00yueHuto http://statweb.stanford.edu/~tibs/ElemStatLearn/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI

6.1. YueOHo-1200paTopHOe 000py10BaHue

OTOT PA3/IEJI HE 3AIIOJIHATH

6.2. [lporpammHoe obecnevyeHue

MEPEUMCIINTH ITPOTPAMMHOE OBECIHEYEHUE TPEBYEMOE JUJIA JUCHUITJINHBI
7. OUEHOYHBIE MATEPUAJIBI VISl TEKYHIEI'O KOHTPOJISI U
IMPOMEXKYTOYHOU ATTECTALIUN

7.1. OneHo4YHbIe CPeACTBA TEKYILIEro KOHTPOJIsA

Bup xonTpons Kontponupyembie TeMbl Kontponupyemoie
KOMIIETCHIINN

IIpesenTarust Baenenne B OombIne JaHHbBIE T1IK-4




Pedepar JKu3HEeHHBIN UK aHau3a OOJIBITUX JaHHBIX T1K-4
Haygneie mpo6iembl B 001acTH OOJMBIIMX JAHHBIX

AHaTUTHYECKHIA OTYET IIpuMepbI NCTIONIE30BaHUS KOPPEISIITUN 1 T1K-4
PETPECCHOHHOTO aHaIN3a B 0071acTH OOJBIIHX
JTAaHHBIX.

TexHoIoTHH XpaHEeHUs U 00pabOTKH OONBITNX
JTAaHHBIX.

R Programming. AHanu3 craHiapTHEIX HAOOPOB
JaHHBIX (iris, mtcars u T.1.) mpu nomomy Weka
unu Orange.

Introduction to Data Science.

[Toncuer xonu4ecTBa CIIOB, BBIYMCICHNE HHAEKCA
TFIDF, peanu3auus anropurma k-means B pamMkax
napaaurmsel Map Reduce ¢ ncnons3oBannem
Hadoop.

IIpuMepbI OLIEHOUYHBIX CPEACTB TEKYIIEro KOHTPOJIs
1. TeMbI ucclIeIOBATEILCKOM PAOOTHI

1. AHanu3 MHEHUN U CECHTUMEHTOB B T€KCTax [lapanienbHble airOpUTMBI JJ1s1 aHAIU3a
nanubix (GPU).

Streaming algorithms.

HccnenoBanue u BU3yanusanus CTPYKTpbl CEMAaHTUYECKUX CETEH.
HccenenoBanue v BU3yalnu3aluus CTPYKTPhI MOTUTHYECKUX TapTHM.
UccnenoBanue u Bu3yanu3aius CTPYKTPbI IUHTBUCTUUECKUX CETEH.
HccnenoBanue u BU3yanu3anusi CTpyKTpbl (PUHAHCOBBIX CETEH.

UccnenoBanue u BU3yanu3aius CTPYKTPbl HHBECTHUIIHOHHBIX COOOIIIECTB.
HccenenoBanue v BU3yalnu3anus B3aUMOJECHCTBHE COTPYJHUKOB B OPTraHU3aLUX
[TocTanoBKka 1 MpoBeIEHUE HIKCIIEPUMEHTOB B COLIUATBHBIX CETAX.

10 AcconatvuBHble paBuiia. [IoMck accOMaTUBHBIX MTPABHIL.

11. Knacrepuszanus. AnroputM kiactepusanuu k-means.

12. Knaccudukanus ¢ moMoInibpo HeHPOCETH.

00N U R W

2. TecThl (MATUMUHYTKH) (BBIOpATh IPABUIIBHBIM OTBET, WM YKa3aTh YUCIIO)
1. O cooTHOIIEHNN aHAJIOTOBOM U 1M (PpoBOI MHPOPMAITIH:
1. BonbmmHceTBO ManHbIX B Mupe B 2011 rony coaepkaiock:
1. B mudpoBom Buze
ii. B ananmorosom Bune
2. B xakoM Beke mpou301IEn nepeBec 00bEMOB HaKOTUICHHBIX YEJIOBEYECTBOM JIaHHBIX B
CTOPOHY LIU(PPOBBIX?
3. O0BEM HAKOIIJICHHBIX YeJIOBEUECTBOM ITU(PpoBbIX naHHBIX Ha 2012 107
U3MEpSETCS:
1. [leTabaiiTamMu
11. 3eTTabaiiTamMu
i11. Dk3abaiiTaMu
iv. MoTTabaiitamu
4. Cxonbko Ilera0aiit B 3eTTadaire?
2. UcTtopus 60IBIINUX TaHHBIX
1. YkaxwuTte pakTop, criocoOCTBOBABIINI MOSIBICHUIO TPEH A OOIBIIIX
MaHHBIX
1. MapKeTHHTOBbIE KaMIIAHUW KPYITHBIX KOPIOPAITAA
ii. CHMKeHHe U3/IepKeK Ha XPaHECHUE JaHHBIX
1ii. [TosiBIeHWE HOBBIX TEXHOJIOTHH 00pPabOTKH MOTOKOBBIX JIAaHHBIX
iv. Beimyck 0a3 gaHHbIX ¢ 00paOOTKOM TaHHBIX B AMSTH




2. Kakue BeposITHbIE pa304apOBaHUs TPEHAa OONBIINX JAHHBIX?

1. MI3-3a yrpo3sl 0€30MacHOCTH JIMYHOM KU3HU (privacy) rpaxian

OyAyT yCIIO’)KHEHBI IPOLIETyphl COOpa TaHHBIX, YTO MPUBEAET K

MaJCHUIO LICHHOCTH OOJIBIINX JaHHBIX.

3. OTMeThTe 3HAUMMBIEC COOBITHS, MOBJIHSIBIINE HA (POPMUPOBAHKE TPEH A

OOJIBIINX JAHHBIX:

1. Pa3paborka Hadoop

11. U3o06perenune npunamnuna MapReduce

iii. Pa3paboTtka s3p1ka Pyhton

iv. [To6ena Deepblue B matue ¢ I".KacmapoBbim.

3. Onpenenenue OOIBIIUX TAHHBIX:

1. BeiGepute BEepHBIN OTBET

1. bonpmme nanueie — 310 00padoTka nim xpanenue 6onee 1 T

nHpopmanuu.

ii. [IpoGiema OONMBIIMX TAHHBIX — 3TO Takast MpodiemMa, Korja rnpu

CYIIECTBYIOIIMX TEXHOJIOTHIX XpaHEHHUsS U 00paObOTKHU CyITHOCTHAsI 00pabOoTKa JaHHBIX
3aTpyaHEHA WM HEBO3MOXKHA.

1ii. bonpime manHbIe — 3TO OrpoMHas PR-akius kpynmHbIX BEHIOPOB

u He Oolee Toro.

iv. bonbine ganHble — ATO ABJIEHHUE, KOT/Aa IU(POBIE TaHHBIE

HanOoJiee MOJHO MPECTABISAIOT U3Yy4aeMblii OOBEKT.

2. BriOepuTe HEBEpPHBIA OTBET:

1. Bompine ganuble — 310 HaHHble 00BEMa cBhIlle 1 TO

11. [IpoGaema GOIBITUX TAHHBIX — ATO MPOOIEMa, KOT/Ia MPHU CYIMIECTBYIOIINX TEXHOJIOTHIX
XpaHeHHs U 00pabOTKH CyIIHOCTHAs 00paboTKa TaHHBIX 3aTPYAHEHA UM HEBO3MOJXKHA.
1ii. bonpimme manabie — 310 TpeHa B oosactu UT, mogorpeBaemblii

MapKETHHTOBBIMH KaMITAHUSIMH KPYITHBIX BEHIOPOB.

iv. bonbiire gaHHbIE Kak MPaBUIIO HE CTPYKTYPUPOBAHBI.

3. OTMeThTE T€ U3 BAPHAHTOB, B KOTOPBIX JIaHHBIC CTPYKTYPUPOBAHBI:

1. JlaHHBIE 0 MpoaaXkax KOMIIAHUU, IPEACTaBICHHBIE B BU/IE IIOMECSYHBIX OTYETOB B
dopmate MS Word.

1. Tabnuia ¢ exxeTHEBHBIMU TTOKa3aHUSIMHU TEMITEpaTyphl IOMEIIESHUS 3a To1 B daie
dbopmara csv.

1ii. Tekct menarornueckoi moamel A.C. MakapeHnko, npecraBieHHbii B hopmate PDF.
iv. bubnuoreka puIBMOB, MPEACTaBICHHBIX B opmare mpegd Ha

OJIHOM >KE€CTKOM JIHCKE.

4. Xapakrepuctuku Big Data:

1. [Tepeunciute yeThIpe OCHOBHBIX XapakTepucTHKu Big Data:

1. Virtualization, Volume, Variability, Vehicle

1. Variety, Velocity, Volume, Value

iii. Verification, Volume, Velocity, Visualization

v. Video, Value, Variety, Volume

2. BeiOepuTe HEBEpHOE BBICKA3bIBAHHUE:!

1. bonpine 06bEMBI TaHHBIX TPUBOJIAT K CJIa00M UX CTPYKTYPHU3ALUH, I03TOMY MOSBISETCS
Takoe pa3HooOpas3ue JaHHBIX.

11. YBelIUyuBIIasiCsl MPOU3BOAUTEIBHOCTD TEIEKOMM YHUKAITMOHHBIX

KaHAJIOB MPHUBEJA K pOCTy 00BEMOB NiepeaaBaeMoil HH(POpMAIIHH.

1il. Y iemeBiaeHrue CUCTEM XpaHEeHUsI Ha eIMHUITY HH(OPMAITUU TTPUBENIO K POCTY PhIHKA
OOJIBIIINX JAHHBIX.

1v. bonbioe pasHooOpa3rue HCTOYHUKOB JaHHBIX

3. OTMeThTe HEBEpHOE TOHUMaHKE Variety B KOHTEKCTE XapaKTepUCTHK

Big Data:



1. BeICOKast CKOPOCTh TEHEPUPOBAHUS JAHHBIX.

1. Pa3nbie TuIBl JaHHBIX B KOJOHKAX Tabmui pensuuoHHbix CYB/I.

iii. Pa3HooOpasue oTpacineii, ABISIOMUXCS HCTOYHUKAMU JTaHHBIX.

1v. Pa3HOOOpa3ue TUIOB TaHHBIX, BKIIOYAIONINX B CEOsI CTPYKTYPHPOBaHHBIE,
MONYCTPYKTYPUPOBAHHBIC U HECTPYKTYPUPOBAHHBIE.

5. [Ipunuun MapReduce

1. [Tpurmmun MapReduce cocTout B Tom, 4T00BI

1. Ilpon3BoauTh BEIYMCIECHUS Ha y3JaX, I1ie HHGopMaIus N3HaYaabHO Oblila COXpaHeHa
ii. cmonb30BaTh BEIYUCIUTEIHHBIC MOITHOCTH CUCTEM XPAHCHHUS

1ii. Mcrmonp30Bath PyHKIIMOHAIBHOE TPOTpAaMMHUPOBAHUE JJI PEIICHUS 33/1a4 MAaCCUBHO-
napauienbHoi 00paboTku

2. BriOepute o1HO HEBepHOE BhICKa3bIBaHue mpo MapReduce:

1. MuaTepdetic st MaccoBo-napasuienbHoi 00paboTKH TaHHBIX, TIe
BBIUMCJICHUSI IPOU3BOASTCS Ha y3JaX, I7ie MH(OpMalKs H3HAYaIbHO OblIa COXpaHeHa
ii. MapReduce — 370 1Be onepauuu: pacupeaencHus u COOPKU JaHHBIX
1ii. MapReduce 6p11 mpumyman pazpadborunkamu Hadoop

iv. MapReduce 6b11 aHOHCHpOBaH pa3zpadorunkamu Google

3. KakoB T€opeTHYECKHil TPUPOCT MPOU3BOIUTEILHOCTH MPH MOICUETE
YHClia CJIOB B TEKCTe mpu pabore MapReduce nmpu nepexoie oT 0IHOTO
y3J1a K AByM?

6. TexHosorny XpaHeHus

1. Kakue u3 cnenyronux texHosoruii CYBJl He HCTIONIB3YIOT MPUHIIUIT
MapReduce

1. Hadoop

ii. Cassandra

1ii. HDInsight

iv. Redis

2. Kakue CYB/I nosHOCThIO MOJIaratoTcsi Ha ONEPaTUBHYIO aMSITh MIPU
XpaHeHUH UHPOPMALIUU:

1. Oracle Exalytics

ii. SAP HANA

1ii. BigTable

iv. HBase

3. B uém npenmyniecTBo KOJIOHOUYHO-OpUEeHTUPOBaHHBIX CYB/I?

1. OHU TIO3BOJIAIOT BBIMOJHATE OoJiee crnoxHble SQL-3ampock! 1o
cpaBHEHUIO C pensiiuoHHbIMUu CYB/J]

ii. OHM MO3BOJISAIOT JMHAMUYECKU JIOTIOJHATE COJCPKAHUE 3aIUCeH
HOBBIMU TOJISIMU

iii. OHU UMErOT OoJiee THOKKUE BO3MOKHOCTH aHATTMUTHKH.

1v. OHM 103BOJISIIOT 3 (PEKTUBHO JEIaTh MEKKOJIOHOYHBIE CPABHEHUS.
7. «llecouHuniia» B aHaJTUTUYECKOM ITPOLIECCE

1. Jl;1st 9ero aHAIMTUKY HEOOXO0IMMa «IIECOUHHUIIa»?

1. JI7151 BBICOKOTIPOU3BOAUTEIHLHOM aHATMTHKH 32 CUET MCIIOTH30BAHUS OMEPATUBHON MaMSITH
u inDB oneparuii.

ii. JI;mst XpaHeHHs BCeX MOMyYEHHBIX OT 3aKa34HKa JTaHHBIX.

1ii. Jlyist moctpoeHust 0TUETOB O pe3ysIbTaTax aHaJIU3a

iv. JIJist CHUKEHMS 3aTpaT, CBSI3aHHBIX C PEIUTHKAINEH TaHHBIX

2. Kakue u3 ciaeayronmx CpeicTB pa3yMHO HCIOJIb30BaTh IS aHAIu3a
JAHHBIX, IPEICTABIICHHBIX €IMHCTBEHHBIM CSV-(aiiiom pazmepa Ooiee
1001°6:

1. Hadoop

i1. Data Warehouse



111. «Ilecoununa»

iv. Python

3. BriOepute BepHOE YTBEPXKICHUE:

1. Data Warehouse co3aaroTcs 1715 IpOBEpKH TUIIOTE3 MPU aHAIIU3E

OOJIBIITNX JIAHHBIX.

11. «Ilecounuiiay ucnoyb3yeTcs i CHIKEHUS Harpy3ku Ha ocHOBHO# Data Warehouse.
iii. Kaxaprit Data Warehouse nomkeH coepikarh «IeCOYHHITY.

1v. «I[lecounuria» HeoOXoauMa ISt JIFOOOTO MpoIIecca AHATUTUKH.

8. CRISP-DM

1. PaccTaBbTe MOCIEI0BAaTEIBHOCTD ATANIOB MPOEKTa aHATUTUKHU B cOOTBETCTBUM ¢ CRISP-
DM.

1. [Tormmanue 6usHeca (Business understanding)

ii. [lonnmanue gannbix (Data Understanding)

1ii. [Togroroska manueix (Data Preparation)

iv. MonenupoBanue (Modeling)

v. Onenka (Evaluation)

vi. Baenpenue (Deployment)

2. Ha xaxom u3 stanoB npouecca CRISP-DM npoucxonurt npoepka runores?
1. [lonnmanue 6usHeca (Business understanding)

i1. [Torumanue nanubix (Data Understanding)

iii. Monenuposanue (Modeling)

v. Onenka (Evaluation)

3. Bol siBnIsieTech BiIaJIebLEM U aHAJTUTUKOM B KoMmmanuu u3 10 yenosek, B
KOTOPOH TpeOyeTcst mpoaHaIn3upoBaTh npoAaxu 3a 1 rox (1 muH. mpogax). Kakue u3
stanoB CRISP-DM M0HO OIyCTHUTB:

1. [Tormmanue 6usHeca (Business understanding)

ii. [logroroska ganneix (Data Preparation)

1ii. Mogenmuposanue (Modeling)

iv. Ouenka (Evaluation)

9. Hadoop

1. Ilpumep 6maropazymuoro ucnons3zoBanus Hadoop

1. Agaimmus 10 I'0 na”HBIX.

ii. ExxesTHEBHOE COXpaHEHHE JaHHBIX TEMIIEPATYPhl, IOCTYMAIOIINX

co Bcex ropoaoB Poccuu (1o ogHOMY MOKa3aHHUIO Ha FOPO/JI, BCETO

ropozos 1100 mr).

1ii. [TocekyHaHOE COXpaHEHHUE JAHHBIX TEMIIEPATYPHI, TOCTYAOITIX

co Bcex ropoaoB Poccun (1o oqHOMY IMOKa3aHUIO Ha TOPO/I, BCETO

ropoaos 1100 ).

iv. IlocTpoenue rpaduka mynapca MaueHTa B pealbHOM BPEMEHH.

2. HaunHas ¢ kakux pa3MepoB JTaHHBIX 000CHOBAaHHO MpUMeHeHHe Kiaactepa Hadoop as
XpaHEHUs JaHHBIX ?

1. 100I'6

ii. 1T6

i11. 100T6

iv. 1116

3. Hadoop — ato0:

1. HaGop yTUnuT, 1 MporpaMMHBIN KapKac JUTsl BRITTOJIHEHUS PACIIpeIeIEHHBIX MPOTPaMM,
paboTarmux Ha KiacTepax.

ii. Pactipenenénnas CYB/], mo3Bosstomnas oopadbaTsiBaTh OoJbIINE

JTaHHbIE.

1il. SI3bIK BRIIOJTHEHUS 3a1aHui B mapagurme MapReduce.



1v.

Pacnpenenénnas ¢aitioBast cuctema, npeiHa3HaYCHHAs ISl XpaHeHHs (paitioB

0O0JILIIOTO 00BEMA.

Hanpumep:

JleMOHCTpalMOHHBINA BapuaHT KOHTPOJbHON paboThr Nel (No2, No3)
HemoncTtpanuronnbsiii BapuaHT Tecta Nel (No2, No3)

Bompocsr miist cobecenoanust Nel (Ne2, Ne3)

Bomnpocs! st kommokBuyma Nel (Ne2, Ne3)

Tewmsbl pedepatoB u ap.

7.2. OneHo4HbIe CPeACTBA IS IPOMEKYTOYHOM aTTecTaluu

Cnmcox BONPOCOB 1JIsl POMEKYTOYHOM aTTecTaliu:

Ipumepnwiii nepeyenv 60nPoCcos:

—

10.

11.

12.

13.

14.
15.
16.
17.
18.

19.
20.

ITonsarue bonbmue nanusie. Pons mudposoit nndopmarn B 21 Beke
Buaer MaccuBOB NaHHBIX.
Koppensus u perpeccuonnsiii ananu3. Koagounuent xoppensiuuu. I'padpudeckoe
IIPEJICTaBIICHHUE.
ITocTanoBKa 3aa4u perpecCUOHHOrO aHanu3a. JIunennas perpeccus. Meron
HAaUMEHBIINX KBaApaToB. [IpuBecTy mpuMeps! HCIIOIB30BaHUS PETPECCUOHHOIO aHAJINA3A.
Knaccudukanus. [IpuznakoBoe onucanue o0bekTa 1 TadbauIa 00bEeKTCBOUCTBA.
[TocranoBka 3agaun. OTinUums 3a/1a4y KjIaccu(PUKAUK OT 331a4l PErPECCHH.
Omnpenenenne moaenu u anroputma. Ilpouecc o6yuenus. [Ipodnema nepeobydenus. P
Perynsapuzamnus. Cross validation. [IpuBect mpuMepbl HCTIOIB30BaHUS AITOPUTMOB
KJIaccu(uKaIum.
Knacrepuzanusa. Merpuku. Marpuiia napHsix pacctosHui. [loctanoBka 3agaumn
kiacrepuzauuu. OTIMYue OT 3aa4u KiIacCu(UKAIUH.
AcconuaTtuBHbie npaBuia. Onpenenenue. JJocToBepHOCTh U ToAAEpKKa. OTanuus
MOCTPOCHMSI ACCOIMATUBHOTO MPaBHJIa OT PEIIAIOIIETO MPaBUia 3aJauu KIacCU(UKAIIUH.
[Tapagurma Map Reduce. Onucates npuniun padotel. HapucoBats quarpammy.
[epeuncnauts cnabble U cuIbHBIE CTOPOHBL. O003HAUNTH 00JIACTH TPUMEHHUMOCTH.
Buzyanuzanus. [late onpenenenne Busyann3anuu. [lokazaTte BaxKHOCTh BU3yalu3alluy B
aHaJTUTHKE OOJBINNX JaHHBIX. [IpHBecTH MpUMephl UCTIOIB30BAHUS BU3yaIH3aIUH.
«OKu3HEHHBII IUKID TPOEKTAa M0 aHATUTUKE OOJBIINX JaHHBIX.
Tunosas apxutekTypa nmpoekTa B 001acTu 00JIbIIMX JaHHBIX. [lepedncnute
UCIIOJIb3YEMBIE TEXHOJIOTMH, YKa3aTh CTENEHb BOBJICYEHHOCTH KaXK/10 U3 TEXHOJOTUM Ha
KaXJIOM 3Tare padoThl HaJl IPOCKTOM.
CoBpeMmeHHbIE HayyHbIE TPO0IeMbl 00JIBIINX JaHHBIX. [l0Ka3aTh 3HAYUNMOCTH MPOOIIEM,
aKTyalbHOCTb, CBS3b C 00JIACTSIMU MaTEMaTHUKU U UHXKEHEPHUU.
Onpenenenne 6ONBUINX TaHHBIX, KJIIOUYEBbIe XapakTepucTHKH. [Ipumeps! 3anau 601bIINX
JNaHHBIX. OCHOBHBIEC BU/IbI JAaHHBIX
Poaw ananutrka o nanaeiM (Data Scientist). KiroueBbie KOMIETEHIIUN aHATUTHKA.
Otnnuusa Bl ot Data Science.
Hcrnons3oBanye MOJENM MHOKECTBEHHON JIMHEHHON PErpeccuy i IPOTHO3UPOBAHUS
SKOHOMMYECKHX IOKa3aTeleH.
JloBepUTEIBbHBIE HHTEPBAJIBI U1 3ABUCUMOU ITIEPEMEHHOM.
CrnaxuBaHue BpEMEHHBIX PsAAOB. JIMHAMUYECKHE MOJEINHN C PACIPEIEICHHBIMU JIaraMHu.
CranuoHapHble BpEMEHHBIE psAJibl. TECTUPOBAaHUE CTALlMOHAPHOCTH.



21. Kounrerpanus. AHaanu3 BpEMEHHBIX PSIOB.

22. AnanTuBHBIE U MYJIbTUIUIMKATHBHBIE METO/AbI IPOTHO3UPOBAHUS. DKCIIOHEHIIUATIBHOE
CIJIayKMBaHUE.

23. ABTOpEerpeccuoHHbIe MOJIETU. MOJEeIN CKOJB3SIIEr0 CPEIHETO.

24. laterpupoBaHHble npouecchl. MaeHTndukaus aBToperpecCHOHHON MOIEH
CKOJIB3SIIIIETO CPEHETO.

25. IIporHo3upoBaHue ¢ MOJAEISIMU BPEMEHHBIX Ps0B. JlOBEpUTEIbHBIE HHTEPBAJIBI
MIPOTHO3A.

26. IIpencka3anue U MPOrHO3MPOBAHUE COLMATBHO-3KOHOMUYECKUX ITPOrHO30B.

27. JlucriepCHOHHBIN aHAIIN3 BIMSHUS KaueCTBEHHBIX (haKTOPOB. PaHTOBBIE METO/IBI.

28. ®akTopHBIN aHanu3. MeTo/1 IIIaBHBIX (PaKTOPOB.

29. MHoromepHoe mkanupoBanue. Kinaccuueckas Mo1€J1b MHOTOMEPHOTO IIKaJTWPOBAHMUSL.

30. Hemerpuueckue metoasl. KnactepHselil aHanus. JMCKpuMUHaHTHBIN aHAIU3.

31. MHOTOMEpHBII CTATUCTUYECKUN aHAIIU3

IIpumepsbl 3a1aHMi:
Tectsl 1 3ananusg B8 DMMOC UT'Y ua caiite https://educa.isu.ru/

Pazpabotunk: Kenpun B.C., K.T.H., JOIIEHT, TOIICHT



