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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:
v HpI/IO6peT€HI/Ie CTYACHTaAMU 3HaHI/Iﬁ O TCXHOJIOTHUAX MNOATOTOBKH, XpPaHCHUA, O6pa60TKI/I 158
aHaJIn3a 60HI>IHI/IX JaHHBIX,

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

Vyueonas npucuniumaa b1.0.10 Bonemme nagasie oTHOCHTCS K 00s13aTenbHoi yact biioka 1
00pa3oBaTeNbHON IPOTPAMMBI.
Jlnst u3ydeHus JaHHOW y4eOHON JUCITUTIIMHBI HEOOXOMMBI 3HAHUS, YMEHUS U HABBIKH,
dbopMupyeMBbIe MPEANIECTBYIOIMUMHU UCIUTLTHHAMHY:

51.0.01 Ynpasnenue ucciedosamenbCkoll i nPOeKmHOU 0esmenabHoCHbio

51.0.08 3awuma ungopmayuu

51.0.09 bazvl 0annvix

51.0.11 Unghopmayuonro-KOMMYHUKAYUOHHbIE MEXHOO2UU U CUCTIEeMbl

b51.B.J[B.02.01 Texuonocuu npocpammuposansi 8 9K01020-IKOHOMUYECKUX pACHemax
[TepeueHp mocneAYOMUX YI€OHBIX JUCIUTLINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKH, POopMUpyEeMbIe JTaHHON y4eOHOU THUCIUTLTHHOM:

b52.B.01 (I1) «Hayuno-ucciedosamenvbckas pabomay;

52.0.01 (110) «Ilpedouniomuas npakmuxay;

b3.01 «Buinoanenue u 3auuma 8blnyCKHOU K8ANUDUKAYUOHHOU padbombLy

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHHUITJIMHBI

[Iponiecc ocBOeHMS AMCUUIUIMHBI HAPaBJIeH Ha (POPMUPOBAHHE CIEAYIOUINX KOMIIETEHIIUN B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 01.04.02 Ipuxiagnas
MaTeMaTHKa U HH(POpMATHKa:

OIIK-3 Cniocoben pa3zpabaThiBaTh MaTEMaTUYECKHE MOJICNIN U IPOBOAUTH MX aHATIH3 IPU
pelIeHNH 3a71a4 B 001acTH MpodecCHOHATBHOM NeITeTbHOCTH.

B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI 00 YJIArOIIHICS JOIKEH

3HATh:

— METO/JIbI CHCTEMHOTO aHaJTN3a K MAaTEMaTHYECKOW CTATUCTUKY;

— COBPEMEHHBIX MPOTPAMMHBIX CPEACTB aHAIM3a OOJBIIUX 00bEMOB HH(POPMALINY;

— TPUHIUIB OPTaHHW3AIlMd COBPEMEHHOTO MPOTPAMMHOTO oOOecredueHuss mpu pabotre ¢ OOoNbIINMH
JTAHHBIMU;

— TEXHOJIOrMH 0a3 JaHHBIX U UX HH()OPMALMOHHOM O0CITY>KHBaHUH IIpU paboTe ¢ OOJIBIIMMU 00beMaMHK
UHGOPMAITUH.

YMETB:



— HCIOJB30BaTh METOABI CUCTEMHOIO aHajHM3a ¥ MaTeMaTHYECKOH CTAaTUCTHKH JJIS PEIICHHS SKOJIOro-
DKOHOMHYECKHX 3a/1a4;

— aHaJIM3UPOBATh U BIOUPATH ONTHUMAJIbHBIC IPOrPAMMHBIC CPEACTBA IS aHAIN3a OOJIBIINX JaHHbBIX;

— OCYIIECTBIATH BelleHNWE 0a3bl MaHHBIX, 00pab0TKY M aHAJIN3 TaHHBIX.

BJIaACTh:

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

— HaBbIKAMH HCIIOJb30BAHMS COBPEMECHHBIX HH()OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH IS
pellleHus IPUKIIaIHbIX 3a1a4;

— HaBBbIKaMH pabOThI C COBPEMEHHBIMH MPOrPaMMHBIMH CPEICTBAMH aHAIM3a JaHHBIX M CIIOCOOHOCTSIMH
OCYIIECTB/IATh BeJCHHE 0a3 MaHHBIX B paMKax IOICPKKH HH(POPMAIIMOHHOTO OOCCIICUCHHS PELICHHS
TIPUKJIATHBIX 33134,

HaBbIKAMH MMPUMEHEHHUS COBPEMEHHBIX ITPOIPaMMHBIX CPEIICTB aHaIn3a O0JIBIINX 00BEMOB HH(POPMAIIUH.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 5 3a4eTHRIX €., 180 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
TperoaBaTes ¢ pabora | KOHTpOJ,;
00yJaroImuMucs DopMbI
Jlexmmu | JIa6. [Ipaxkr. MPOMEKYT.
3aHATHUS | 3aHATHA aTTeCTaluu
BBenenne B OoblIne naHHBIE 3 4 2 ITpesenTarust
JKu3HeHHBIH UK aHAIM3a OOJIBIINX
H 3 6 4 Pedepar
JTAHHBIX
3amura
Koppemsus u perpeccus. X ponb B 3 3 4 13 oTyera 1o
AQHATUTHKE OOJBIITNX JaHHBIX MPaKTUIECKO
i pabote
3amura
TexHonornn XpaHneHus: u 00pabOTKH 3 6 ) 12 oTyeTa 1o
00BIINX TaHHBIX MPaKTUIECKO
i pabote
3amura
S3wiku Python u R, cTek 6ubnanoTek ananuza -
oT4eTa 1o
JaHHBIX. [0TOBBIC pelIeHus aHAIM3a JaHHBIX | 3 8 4 8
MPaKTUIECKO
(Wekau T.11.). N
i pabote
3amura
IlepemonroToBka nanHbIX. Busyanuszanus 3 6 ) 4 oT4eTa 1o
JMaHHBIX. [loHMMaHue TaHHBIX MPaKTUIECKO
i pabote
3amura
[Mapagurma Map Reduce. Ee peanuzarus 3 g 4 4 oTueTa 1o
Hadoop MPaKTUYECKO
il paboTte
3amura
[Ipobnema nepeobyuenus. Perymspuzamms. H
i oTyera 1o
Heiiponnsle cetn. ManiiHa onopHbIX 3 6 4 4
MPaKTUIECKO
BEKTOPOB. =
i pabote
Hayunsie npo6iemMsl B 0051aCTH OOIBITIX
i p 3 8 4 Pedepar
JTAHHBIX
Hroro (3 cemectp): 60 30 45 9K3.

4.2. Il;1an BHeayIMTOPHOM CaMOCTOSITEIbHON PadoThI 00y4arouXcs M0 JUCHUIIIHHE

Pasgen nuciuiinHe! / Tema

CamocTrosTenpHas pabota 00yJaroImuXxcst

Bun camocr.
paboThI

Cpoxu
BBITTOJTHEHHS

3arpaTsl
BpEMEHHU

O1eHouHOE
CPEICTBO

VYuebHo-
METOIUYECKOE
obecrnieueHue
caMoCT. paboThI




1 Pabora co
criennanuzupona | K
HHBIMH OKOHYAHUIO
Koppemsus u perpeccust. Ux TaKeTaMu BBITIOTHEHUS Anamarige | OJI-1,2
POJIb B QHAMTHKE OOJIBIIUX anropuTMOB npaktHueck | 13 ckmif orwer | JJI-1,2,3
nauabix (OITK-3) Python (R). ot paboThI (markdown) | UP — 11
2. IToaroroBka 0 JaHHOM
MpPaKTU4ECKOi TEME
paboTHI.
1 K
OKOHYaHUIO _
IpoekTupoBanu OoJI-1
BBITIOJTHCHUSI AHanutuue -3
TexHONIOTHN XpaHEHUS U ¢ 0a3bl JaHHBIX. o JUT -
npakTudeck | 12 CKHUI OTUET
00pabOTKU OOJBIIMX TaHHBIX 2. Ioaroroska 5 P -
N 011 paboTHI (markdown)
MIPaKTUIECKO . 5.6.7.8.9
110 JaHHON sy 150
paboTHI.
TeMe
1. Pabota co
criennanuzupona | K
HHBIMHU OKOHYAHUIO
AHanu3 CTaHIApPTHBIX HA0OPOB | MaKeTaMH BBITIOJTHEHUS AHanutnue oI -1
JMaHHBIX (iris, mtcars u T.J1.) IpA | aaroputMoB R- MpakTU4eck | 8 CKHIA OTUET VP ’7 8
nomotu Weka miu Orange. Studio. 0i1 paboThI (markdown) ’
2. ITogroroBka 10 TaHHOM
MpPaKTU4ECKOil TEME
paboTHI.
1. U3yuenue
KOHTPOJIBHBIX
MIPUMEPOB K
BU3YaJTN3aITHs OKOHYaHUIO
[lepemonroToBka JaHHBIX. CTaH/IaPTHBIX BBITIOJTHEHUS AHanuTuue OJ1 -1
Buszyanuzauus JaHHbBIX. HAaOOPOB JTAaHHBIX | MpakTU4ecK | 4 CKHH OTYET WP ’5 6.7.8
[ToHnmanue naHHbIX. [PH [TOMOIIH oii paboThI (markdown) T s
Tableau.. 0 JAHHOW
2. ITogroroska TeEMeE
MPaKTUYECKOi
paboTHI.
1. UccnenoBanue K
1 anajs OKOHYAHUIO
BLIGparHOi BBITIOJTHCHUSI AHanutuue OI-1,2
IMapagurma Map Reduce. Ee pEAMETHON s JJI1-1.23
mpakThaeck | 4 CKHUH OTYET
peammzanus Hadoop obnactw. . UP -9
ot paboThI (markdown)
2. I[logroroBka o
. 10 TAaHHOU
TIPaKTUIECKO
TeMe
paboTHI.
l.
Perynspuszanus
JUTS METO/1a
HaNMEHBIITUX K
KBaJ[paToB. OKOHYAHUIO
[pobnema nepeobyueHwsI. - OJ1-1,2
. 2. Peanuzanus BBIIOJTHEHUS Amnanurnue
Perynspuszanus. Heliponnsie N . . JJI1-1.23
HCHPOHHOW ceTH | MpakThieck | 4 CKHUH OTUeT
ceTy. MarimHa onmopHBIX . P -239
Y MaIIHHbI oif paboThI (markdown) s
BEKTOPOB .
OTIOPHBIX 10 TAaHHOU
BEKTOPOB. TeMe
2. I[TogroroBka
MIPOEKTHOM
paboTHI.
OO61mas TpyJ0eMKOCTh CAaMOCTOSTENILHOM paboTHI (Jac.) 45
W3 HUX C HCIIOJIB30BAHUEM DJICKTPOHHOTO O0YICHHUS U 45

JUCTAHIITUOHHBIX 06pa30BaTeJ’ILHLIX TEXHOJIOTUI (qac.)

*OJI — ocrhoenas rumepamypa




** JIJI — Oononnumenvuas aumepamypa
*4% UP — unmepnem - pecypcol

4.3. Conep:xanue yueOHOro Mmarepuaja

Tema 1. Beeoenue 6 601vuiue oannvie
OCHOBHEBIE OTNIPE/ICIICHNUS, TEPMHUHBI, 3a/1a4¥ aHaMu3a OonbImx MaHHBIX. [lorsTre Data Mining.
CHuCTeMHBII aHaIU3 ¥ METOJIBI €T0 POBEACHUS. MeTOANKN aHam3a OOJIBIINX JaHHBIX

Tema 2. Kuznennwlii yuki ananuza 601puIUX OAHHBIX
Coznanue nanubix (Data Generation/Data Capture). Coznanue nanusix (Data Generation/Data
Capture). Co3nanue manabix (Data Generation/Data Capture). Micnionb3oBanue ganabix (Data
Usage). [lyonukanus nqanasix (Data Publication). [Tyonukamus nanusix (Data Publication).
Yanuroxenne nanupix (Data Purging). J)KusHeHHBIN 1TUKII METaJaHHBIX.

Tema 3. Koppenayusa u pezpeccuonHblil AHAIU3.

Koppensituss u  perpeccuonnsiii  ananu3. Koadpounument xoppemsamuu. ['paduueckoe
npeacrasieHue. [loctaHoOBKa 3aauyu perpecCMOHHOrO aHanu3a. JIuHenHas perpeccus. Merop
HAUMEHBIINX KBAAPaTOB. MIX poh B aHATUTHKE OOJNBIINX TAHHBIX.

Tema 4. Texnonocuu xpanenusn u 06padomKu 601bUUX OAHHBIX

O0630p TeXHOJOTUW XpaHEHUs OONBIIUX JaHHBIX. ba3bl gaHHBIX. CHUCTEMBI YIpaBICHUS
6aBaMI/I JAaHHBIX. MO,Z[G.HI/I JAaHHBbIX. HOI[FOTOBKa HUCXOJHBIX NAaHHBIX IJIA aHaln3a: NCpBUYHAA
00paboTKa 1 BU3yaau3alus UMEIOMUXCs JaHHBIX. ba3sl manabix NoSQL.

Tema 5. Azviku Python u R. Cunmaxcuc azvika R, ocnoeénvie munvt 0aHHbIX

Ponp s3p1k0B mporpammupoBanusi Python u R B ananuThke OONBIIMX JTaHHBIX.
Heobxomumeiii Habop OmOmmorek. ['oTOBBIE pelIeHUs aHanW3a JAaHHBIX U UX pOJIb B 00JIacTH
OOJIBININX JAHHBIX.

Tema 6. Iloocomoeka oannvix. Busyanuzayus oannvix. Ilonumanue oannuix.
Meroapl mpeaBapuUTENbHOW MOATOTOBKU JAaHHBIX. MHCTPYMEHTBI MU METOMBI
BHU3yaJIN3allUN JdHHBIX.

Tema 7. llapaouema Map Reduce. Ee peanuzayua Hadoop
[Tapagurma Map Reduce. Ponp Map Reduce B ananutuke OGonpmmx maHHBIX. Omeparop
Map. JIsmOna-apXuTeKkTypa.

Tema 8. Ilpoorema nepeobyuenun. Pecynapuzayua. Heiponunvie cemu. Mawuna
ONOPHBIX 66KMOPO8

[Tpobnema nepeoOyueHus u perynspuszanus. Pazdoop anropurmMa HEHpOHHBIX ceTeld. Pa3dop
anroputma SVM

Tema 9. Hayunvie npoonemol 6 ob61acmu 6016uuUx 0AGHHBIX

TenneHuu pa3BUTHS TEXHUKU OONBIINX MaHHBIX. KoHcomumanus naHHbIX. Busyanusammsi.
Knaccudukanms. Kmacrepuzamnusi. PerpeccnonHbiii aHanu3. AHalIW3 acCOTHATHBHBIX TIPABHIL.
Heiiponnsie cetn. TexHonorun u HHCTpyMeHTH! Oonbimx naHHbIX. HoBele SQL 6a3bl naHHBIX.
Apache Hadoop. Storm — cucrema moTokoBoW 00pa®oTku. S3pIK mporpammupoBaHusi R.
AHanuTrka OOJIBIIUX JaHHBIX KaK KOPIIOPATUBHEIN MPOEKT.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATUHI U J1a00PATOPHBIX padoT



Tema 3ausTHS Bcero uacos OueHoYHBIE Cpe/icTBa dopMupyembie
KOMIICTCHIINU
Bgenenue B OoJbINe JaHHBIC 2 Ipesenranus (LaTeX) | OIIK-3
JKu3HeHHBIH UK aHAIM3a OOJIBIINX
H 4 Pegepar (LaTeX) OIK-3
JTAHHBIX
[IpuMeps! HCIIOTB30BAHUS KOPPEISIMA U .
AHAIUTHUYCCKUIN OTUET
PErPEeCCHOHHOTO aHau3a B 00JacTu 4 OIIK-3
(markdown)
OOJBIINX TaHHBIX.
TexHoNOTHU XpaHEHUsS U 00pPadOTKU ) IIpoekTHbIH OTYET OTK-3
OOJBIINX TaHHBIX. (markdown)
R Programming. AHanu3 cTaHIapTHBIX N
.. AHAIUTHUYECKUIN OTUET
Ha0OpOB MaHHEIX (iris, mtcars u T.1.) Ipu 4 OIIK-3
(markdown)
nomomu Weka nimm Orange.
. . AHaIUTHYECKUH OTUET
Introduction to Data Science. 2 OIIK-3
(markdown)
Iloxcuer xomM4YecTBa CIOB, BHIYHCICHUE
naaekca TFIDF, peamuzanus anropurma k- 4 AHaTUTHYECKUN OTUET OITK-3
means B paMkax napaaurMbl Map Reduce ¢ (markdown)
ncnonbp3oBanneM Hadoop.
Perymnspuszamms 111 MeTo1a HAaUMEHBIITNX .
. AHaIUTHYECKUH OTUET
kBagpaTtoB. HeliponHas ceTs. MamunHa 4 OIIK-3
(markdown)
OIMOPHBIX BEKTOPOB.
Hayunbie mpo6iieMbl B 00J1aCTH OOIBITUX
ﬂag:mx P 4 Pedpepar (LaTeX) OI1K-3

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE M3Yy4YeHHe CTYyIeHTaMu

B PAMKAaX CaMOCTOSITeJIbLHOM padoThI

Tema

3amanne

dopmupyemblie
KOMIIETCHIINN

®dyHkHoHa 6ndmmoTeku NumPy

1. 3ydeHnne OCHOBHBIX MOJYJIEH 1
¢yHKUMH OUOTHOTEKH.
2. IloAroToBKa OMOPHOTO KOHCIEKTA.

OIIK-3

bubnuoreka Pandas

1. 3ydenne OCHOBHBIX MOJYJIECH 1
(yHKIUEH OHOITHOTEKH.
2. IloaroToBKa OMOPHOTO KOHCIIEKTA.

OIIK-3

Bbubnmoreka Matplotlib

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

OIIK-3

Bubmmoreka SciPy.

1. 3ydyeHne oCHOBHBIX MOAYJIEH 1
(yHKIUIH OHOITHOTEKH.
2. IloaroroBka OMOPHOI0 KOHCIEKTA.

OIIK-3

Koppensunonusiit ananus

1. I3yueHue OCHOBHBIX aJITOPUTMOB.

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

OIIK-3

Perpeccuonnslit ananus

1. V3y4eHne OCHOBHBIX aITOPUTMOB.
2. Peanu3zarus KOHTPOJIBHOTO TIpUMEpPA C
nomoIeio cpeasl RStudio.

OIIK-3

MoaenupoBanre TUHAMUKA OIS

1. VI3yueHne YUCICHHBIX aITOPUTMOB IS
petenus 3a1a4 ¢ AuddHepeHHaTbHBIME
ypaBHEHUSMH.

2. Peanu3aliusi KOHTPOJILHOTO ITPUMEpa C
noMoIibio cpenbl Jupyter Notebook

(Python).

OIIK-3




4.4. MeToan4yeckue yKa3aHusl 110 OPraHU3alMi CAMOCTOSATEIbHOI padoThI CTY/I€eHTOB

CamocrosiTenbHast paboTa CTYACHTOB BceX (OPM U BUIOB OOyUEHUS SBISETCS OJHUM U3
00s13aTeNIbHBIX BUIOB 00pa30BaTEIbHON IeATENbHOCTH, 00ECTIeYBaIOIIeH peann3alnio
TpeboBanuit denepaabHbIX TOCYAAPCTBEHHBIX CTAHIAPTOB BBICIIET0 00pa3oBaHus. CoriacHoO
TpeOOBaHUSM HOPMATHBHBIX JTOKYMEHTOB CaMOCTOSITENIbHAS paboTa CTYIEHTOB SBISICTCS
00s3aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO MPoIiecca, TaK Kak OHa 00ecreynBacT
3aKperUIeHUE MOTyYaeMbIX Ha JCKIIMOHHBIX 3aHITHSX 3HAHUHU MyTeM MPUOOPETCHIS HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMI, HABBIKOB PELICHUS aKTYyalbHBIX MPOOIeM
¢dbopmMHpoBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYHO-
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH, MOATOTOBKU K CEMHHApaM, 1JabopaTopHbIM paboTaM, caaye
3a4eTOB M SK3aMeHOB. CaMoCTosATeIbHAs padoTa CTYJCHTOB MPEICTABISIET COOON COBOKYITHOCTD
ayJIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATe bHas paboTa B paMKax
00pa3oBaTeNLHOTO MPOIIecca B By3€ pellaeT CIeAYIOIHe 3a1auu:

— 3aKpeIUICHUE U pacUIMpeHue 3HaHUM, YMEHH, MOJIy4eHHBIX CTyJJ€HTaMH BO BpeMs
ayUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI, IPEBPAIICHUE UX B CTEPEOTUITEI YMCTBEHHOU U
(U3UYECKON NeITeIbHOCTH;

— IpUOOpETEHNE TOTOTHUTEIHHBIX 3HAHUN M HABBIKOB 10 JUCIUILIMHAM Y4eOHOTO TUTaHa;
— ¢opMUpOBaHUE U Pa3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIE10BATEIbCKON
JESITEIbHOCTBIO;

— pa3BUTHE OPUEHTALlMU M YCTAHOBKHM HAa KaU€CTBEHHOE OCBOCHHE 00pa30BaTebHOI
POTPaMMBI;

— pa3BUTHE HaBBIKOB CAMOOpPraHU3allNN;

— ¢opMUPOBAaHKE CAMOCTOSTEIILHOCTH MBIIIIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO ¥ CAMOpPEaIn3alluu;

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

IMoaroroBka k Jgeknuu. KauecTBo 0cBOEHUs COEPKaHUS KOHKPETHOW JUCIUILTAHBI
IPSIMO 3aBUCUT OT TOT0, HACKOJIBKO CTY/IEHT caM, 0€3 BHELIHETO MPUHYKIEHUS GOPMUPYET Y
ceOst yCTaHOBKY Ha TMOJy4YeHHUE HA JICKIIUSIX HOBBIX 3HAHUH, TOTOTHSIONINX y)KE UMEIOIIHECS 110
JTaHHOW JucuuIuinHe. BpeMs Ha MOArOTOBKY CTY/IEHTOB K ABYX4acOBOM JIEKIIMU IO HOPMATHBAM
cocrasisgeT He McHee 0,2 Jaca.

IloaroroBka k npakTHyeckoMy 3aHATHIO. [I0Ar0OTOBKA K MPAaKTUYECKOMY 3aHATHIO
BKITIOUAET CIEAYIONIUE JIEMEHTBI CAMOCTOSTEILHOMN IeATeIhHOCTH: YeTKOE TPEICTABICHUE
LeJIM U 33]1a4 €ro IPOBEICHNS; BbI/IEJICHHE HAaBBIKOB YMCTBEHHOM, aHaTUTHYECKOM, Hay4dHOI
NESTENIbHOCTH, KOTOPBIE CTAHYT PE3yJIbTAaTOM MpeNCTosIIei paboThl. BripaboTka HaBBIKOB
OCYIIIECTBIISIETCS C MOMOILBIO MOTY4YeHUs HOBOM HH(OpMannu 00 n3ydaeMbIX Mpoleccax U ¢
MOMOIIbIO 3HAHUS O TOM, B KAKOW CTENEHU B IAaHHOE BpEMsI CTYJCHT BIIaJIeeT METOIaMHU
HCCJIEIOBATEILCKOM 1eATEIbHOCTH, KOTOPHIMU OH CTaHET IMO0JIb30BAaThCs HAa IPAKTHUYECKOM
3aHsTHA. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSATUIO HEPEIKO TpeOdyeT moadopa Marepuara,
JTAHHBIX U CIIEHUANbHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHTbI
JOJIKHBI IOMa TIOJITOTOBUTH K 3aHATHIO 3—4 npumepa GOpMYIUPOBKU TEMbI UCCIICIOBAHUS,
MPEJICTABICHHOTO B MOHOTpa(usX, HAYYHBIX CTaThsX, OTUETaX. 3aTeM OHH CaMOCTOSITEIbHO
OCYIIECTBIISIOT MOMCK COOTBETCTBYIOIIUX HCTOYHUKOB, OTIPEICIISIOT aKTYaIbHOCTh
KOHKPETHOI'O UCCIIEIOBAHUS MPOLIECCOB U SIBICHUM, BBIIEISIOT OCHOBHBIE CIIOCOOBI
JTI0KA3aTeNbCTBA ABTOPAMHU HAYYHBIX Pa0OT LIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xome
CaMoro MPaKkTUYECKOr0 3aHITHSI CTYIEHTHI CHavyalla IPeICTaBISAIOT HaliIeHHbIe MU BapUaHThI
(bOpPMYITHUPOBKY aKTyaTbHOCTU UCCIIECOBAHMS, 00CYKIAI0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4lleM BapuaHte. Bpems Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHATHIO IO HOpMaTHUBaM
cocrasisgeT He MeHee 0,2 Jaca.



IToaroroBka Kk ceMHHApCKOMY 3aHATHIO. CaMOCTOSITEIbHAS OJTOTOBKA K CEMUHAPY
HaIpaBJieHa: Ha pa3BUTHE CIOCOOHOCTH K UTEHUIO Hay4YHOU U MHOM JIUTEpaTyphl; Ha MOUCK
JIOTIOJTHUTEIBHON HH(OpMAINK, TO3BOJISIONIEH TITy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE TTPU paboTe C pa3HbBIMU UCTOYHHKAMHU HEOOX0AMMON HH(pOpMauu, KOTopast
TpeOyeTcst Ul MOTHOTO OTBETAa Ha BONPOCHI TUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHHMsI IPAaBUIIHHO BHIMHUCHIBATh BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINXCS HCTOYHUKOB
uHpopManuu, ohopMIIATh UX M0 OubimorpaduyeckuM HopMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIN3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAIUH; Ha MOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha (POpMUPOBAHHE HABBIKA ONIEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHHsI, KOTOPbIE MOTYT BO3HUKATh IIPU 00CYKIEHUU T€X WIIN UHBIX
Hay4HbIX IpoOeM. BpeMs Ha MOATrOTOBKY K CEMUHApY 10 HOPMAaTHUBaM COCTABIISICT HE MEHEe
0,2 gaca.

IMoaroroBka K KOJLI0OKBUYMY. KOIIIOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
oOcyxJeHue pazjiena JUCIUILUIMHBI Ha OCHOBE CaMOCTOSITENIbHOTO U3yYEHUS 3TOTrO pasjena
cryaentamu. [ToaroToBka Kk JaHHOMY BUY YY€OHBIX 3aHATHI OCYIIECTBISIETCS B CICIYIOIIEM
nopsake. [IpernoaaBarens 1aeT CIUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOJIYUYUTh MPH
U3y4EHHUH ONPEIETICHHOTO MEPEYHs HayYHBIX HCTOYHUKOB. CTyJJeHTaM BO BHEAYJIUTOPHOE
BpeMsl HEOOXOAMMO IPOUYUTATh CHEIHAIbHYIO JINTEPATYpPY, BHIIUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIYyT 00CYXIaThCsI HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIHPOBATH CBOE
MHEHHE 110 KaXXJ0MY U3 BOIIPOCOB, KOTOPOE OHU BBICKAXXYT Ha 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee (0,2 Jaca.

IoaroroBka K KOHTPOJILHOI padoTe. KoHTponpHas paboTa Ha3HaYaETCs MOCIE
U3y4EHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHUILIMHBI U IPECTaBIseT COO0H
COBOKYITHOCTb Pa3BEpPHYTHIX MMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOoJIy4aoT OT ImpenojaBaress. CaMoCcTosTeNbHAas! MOATOTOBKA K KOHTPOJILHOW paboTe
BKJIIOUYAET B ce0s: — M3YUECHHE KOHCIEKTOB JIEKIIUHA, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPSIETCs KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOT0 MaTepraia, MoJlydeHHOTO
IIPU MOATOTOBKE K CEMUHAPCKUM, MMPAKTUYECKUM 3aHATUSM U BO BpeMs UX MTPOBEJICHUS;
U3y4eHHE JOMOTHUTEIBHOM INTEpaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
MIPOBEPSEMBIX 3HAHUI; COCTaBICHHUE B MBICIIEHHOM ()OpMeE OTBETOB Ha MTOCTABIICHHBIE B
KOHTPOJILHOHM paboTe BOMPOCHI; (OpMUPOBAHUE NICUXOJIOTHIECKON YCTAHOBKHM HA YCIICIIHOE
BBITMOJTHEHHE BCeX 3a7aHuil. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHOU paboTe 1o HopMaTHUBam
COCTaBJISIET 2 yaca.

IMoaroroBka k 3a4ery. CamocTOsSTENbHAS OArOTOBKA K 3a4ETy J0JKHA
OCYILECTBIISATHCS B T€UEHUE BCero cemectpa. I1oAroToBka BKIOYaeT cleayonme AeHCTBUS:
NepeyuTaTh BCE JIEKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSAM B TEUEHUE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €clid HH(OPMAaLUK HEAOCTATOYHO, OTBETHI HAXOJAT B IPEIIOKEHHON
npernojiaBaTeneM Jureparype. Pekomennyercs nenarb KpaTkue 3anucu. Bpems Ha MOATrOTOBKY K
3a4eTy 110 HOPMAaTHUBaM COCTAaBIIIET HE MeHee 4 4acoB.

IMoaroroBka k 3k3aMeHy. CaMOCTOSITENIbHASI TOATOTOBKA K 9K3aMEHY CX0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho 00bem yue6HOTO
MarepHaia, KOTOPbIi Hy>KHO BOCCTAaHOBHUTD B TAMATH K IK3aMEHY, BHOBb OCMBICIIUTH U MOHSTb,
3HAYUTENIbHO O0JIbIIIE, TOATOMY TpeOyeTcs 00Jblle BPEMEHU U YMCTBEHHBIX ycuiuil. BaxxHo
chopMHPOBATH IEIOCTHOE IIPEACTABICHUE O COJCPKAHUN OTBETAa Ha KaXJIbI BOIIPOC, YTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOT'O MJIM MHOTO SIBICHUS,
npoliecca, yMEHUE pacKpbIBaTh (PaKTOPbI, OMPEAEISAIONINE UX TPOTUBOPEUUBOCTD, 3HAHUE UMEH
YYEHBIX, H3Y4aBIINX 00Cy aaemMyro mpodiemy. HeooxoamMo Takyke mpuBecTH HH(OPMAITUIO O
MaTepHaiax MIUPHUUECKUX UCCIETOBAHMIA, YTO YKa3bIBAE€T HA BCECTOPOHHIOO MOATOTOBKY
CTYJEHTa K 3K3aMeHy. BpeMms Ha MOATroTOBKY K 9K3aMEHY [0 HOPMAaTHBAaM COCTaBIIseT 36 4acoB
JUTs OaKaIaBpoB.



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

pernamentupyetcs [looxeHneM o caMoCTOSATEILHOM padoTe CTYJAEHTOB, MPUHITHIM Y Y€HBIM
cosetoM UT'Y 22 urons 2012 r.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

a) OCHOBHasl 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 : anexTpoHHsIH // JIaHb : anekTpoHHO-OnbIHoTeyHast cucrema. — URL:
https://e.lanbook.com/book/198599 (nata oOpamenus: 27.05.2022). — Pexum qoctymna: mis
aBTOpH3. MOJIb30BaTENEH.

MupkuHs, b. I. BBenenue B aHanu3 faHHBIX : y4eOHUK U ipakTukyM / b. I'. Mupkun. — Mocksa
: I3narensctBo FOpaiit, 2020. — 174 ¢. — (Bricmee o6paszoBanue). — ISBN 978-5-9916-5009-
0. — Tekcrt : anexkrponnstii // DBC FOpaiir [caiit]. — URL: http://www.biblio-
online.ru/bcode/450262 (mata obpamenus: 21.06.2020).

0) JONOJIHUTENbHAS IUTEpATypa:

1.

3.

®denopos, /. 10. IIporpammupoBaHue Ha S3bIKE BBICOKOTO ypoBHs Python : yueOHOe mocobue
qutst By30B / []. 0. ®denopoB. — 3-e uzn., nepepad. u pon. — Mocksa : UzpatensctBo KOpaiit,
2022. — 210 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-14638-7. — Tekcr :
anekTpoHHbIH // O6pa3oBatenbHas 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. [Tumenos, 1. A. Hebaes. — Mocksa : UznatensctBo IOpaiit, 2022, —
256 ¢. — (Briciiee oopazoBanue). — ISBN 978-5-534-14916-6. — TekcT : 3MeKTPOHHBIH //
Oo6pazoBatenbHas atdopma tOpaiit [calit]. — URL: https://www.urait.ru/bcode/485440 (nata
obpamenus: 30.05.2022).

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

N. I'. 'anpenxo, ®. ®. [TaBnos, /1. FO. ®egopo. — Mocksa : M3gatensctBo FOpaiit, 2022, —
235 ¢. — (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 TaHHBIX, THHOPMAIIMOHHO-CITPABOYHBIE U TTIOMCKOBBIE CHCTEMBI:

l.

2.

3.

4.

Hayunas snektponnas 6ubnmoreka «KELIBRARY.RU» [DnexkTponHbIii pecypc] : caT. —
Pexum noctyna: http://elibrary.ru/defaultx.asp
OTkpbITas 2JIEKTPOHHAS 0a3a pecypcoB U UCCIEAOBAHUN «Y HUBEPCUTETCKAS
uHpopmannonnas cucrema POCCUS» [ DnexkTpoHHslii pecypc] : caiit. — Pexxum
nocrtyma: http://uisrussia.msu.ru
l'ocynapcrBennast uHpopmanonHas cucrema «HamuonanbHast 3J1eKTPOHHAS
OoubmoTekay [ DIeKTpOHHBIN pecypc] : calT. — Pesxxum moctyma: http://H36.pd
B cootBerctBum ¢ 1. 4.3.4. ®I'OC BO, o0yyaromumcst B TE4EHUE BCETO MEPHOIa
00ydeHus1 00ecTeueH HeOTpaHUUEHHBIN JOCTYN (YAJICHHBIA TOCTYIT) K 3JIEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:

e DObC «M3narenbctBo Jlanb». OO0 «M3narenbctBo Jlanb». Kontpakt Ne 92 ot

12.11.2018 r. Akt ot 14.11 2018 .




e DOBC DU3 «bubmuotex». 'ocynapctBennsiii KoHTpakT Ne 019 ot 22.02.2011 r.
00O «bubauotexy. JIunensznonnoe cormamenue Ne 31 ot 22.02.2011 r. Anpec
nocrymna: https://isu.bibliotech.ru/ Cpoxk neiictus: ¢ 22.11.2011 r. 6eccpoydHbIit.

e DOBC «Hammonanpnsiii udposoit pecypc «Pykont». [IKb «budbxom». KorTpakT
Ne 91 or 12.11.2018 1. 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 r.

e DnektpoHHO-OmOMmMoTeyHas cucteMa «9bC HOpaiity. OO0 «DneKkTpoHHOE
m3aatenscTBo FOpaiit». Kontpakt Ne 70 ot 04.10.2018 1.

2) unmepHem-pecypcul

1.

2.
3.

4.
5.
6.
7.

8.
9.

http://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.01.pdf - aTo cBOOOaHAS KHITA
0 IPOTrPaMMHUPOBAHUIO Ha si3bIke Python.

https://www.python.org/ - s3pik mporpamMmmupoBanus Python

Boponros K.B. Matemarndeckue MeTo Ikl 00YYEHUS 110 TIpelieCHTaM
http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf

MaremaTrudecKue METO bl pacro3HaBaHus 00pazoB Astop: JIL.M. Mecteukwii (MuatepHeT
YHUBEPCUTET BBICOKHX TEXHOJIOTHIT)
http://www.intuit.ru/department/graphics/imageproc/4/1.html

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

Oumnnaitn kypc Big Data Overview
https://education.emc.com/academicalliance/elearning/Big_Data_Overview/index.htm
Onutaiin Kype R progamming https://www.coursera.org/course/rprog

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

10. Onnaiin kypc «BBezeHne B aHauTHKY OONBIINX MaccuBOB JaHHBIX» http://bit.ly/IntuitBDA.
11. YueOHuK 110 cTaTUCTHYECKOMY 00yueHuto http://statweb.stanford.edu/~tibs/ElemStatLearn/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

6.1. YueOHo-1200paTopHOe 000py10BaHHE

OTOT PA3/IEJI HE 3AIIOJIHATDH

6.2. IlporpammHoe obecnevyeHue

NV hE LD —

S3p1k iporpammupoBanus Python 3.7. u Beie (OTKpBITOE IPOrpaMMHOE 0OecTIeueHHeE).
A3p1k mporpamMmmupoBanus R 3.X 1 BeIlIe (OTKPBITOE TPOTrPAMMHOE 0OECTICUCHHE).

R Studio Desktop 1.3.x u BbIlIe (OTKPBITOE IPOrPaMMHOE 0OECTICUCHHE).

Jupyter Notebook (0TKpbITOE TporpaMMHOE 00eCIIeueHue).

Jupyter Lab (oTkpbITOE ITpOrpaMMHOE 0becrieueHue).

VisualStudioCode (Microsoft, oTkpsITOE TpOrpaMmMHOE 00eCTIEUCHHE)

OducHsrii maketr Microsoft Office Project Professional 2019 (munensus UT'Y ans
00pa3oBaTeNbHBIX YUPEIKICHHM ).

Penaxunonno-uznarensckas cucrema MikTeX (OTKpbITOE MpOrpaMMHOE OOECTICUCHUE).

7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIETI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTALIUA



7.1. OneHo4YHbIe CPEeACTBA TEKYILIero KOHTPOJIs

Bup xonTpons

Kontponupyembie Tembl

Kontponupyemsie
KOMIIETCHIINN

IIpesenTanus

BBenenune B Oolblne JaHHbBIC

OIIK-3

Pedepar

JKu3HEeHHBIH UK aHamu3a O0JBITUX JaHHBIX
Haygneie mpo6iembl B 001acTH OOJBIIMX JaHHBIX

OIIK-3

AHATUTHYECKUHM OTYET

[Tpumeps! HCTIOIB30BaHUS KOPPETISIINN |
PETPECCHOHHOTO aHaIn3a B 00JacTH OOJIBIITHX
JTAaHHBIX.

TexHooruM XpaHeHUs U 00pabOTKH OONBITNX
JTAaHHBIX.

R Programming. AHanu3 craHIapTHEIX HAOOPOB
JaHHBIX (iris, mtcars u T.1.) npu nomomu Weka
unu Orange.

Introduction to Data Science.

[Moxcyer KOTMYECTBA CIIOB, BRIYHACICHUE HHICKCA
TFIDF, peanu3zamnus anropurMa k-means B paMkax
napanurmbel Map Reduce ¢ nucnonszoBannem
Hadoop.

Perymsapusanms s MeTo1a HAaMMEHBITUX
kBagpatoB. Heilponnas cetb. Mainna onmopHsIx
BEKTOPOB.

OIIK-3

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYLIEro KOHTPOJIA

1. TeMbI KicclIeIOBATEIBLCKOM PAOOTHI

1. AHanu3 MHEHUU U CECHTUMEHTOB B T€KCTax [lapanienbHble alirOpUTMBI JJ1s1 aHAIU3a

nauubix (GPU).

Streaming algorithms.

HccnenoBanne U BU3yanu3anusi CTpyKTPbl CEMAaHTHYECKUX CETEH.
HccnenoBanue u BU3yanu3anus CTPYKTPbl HOJUTHYECKUX NAPTHH.
HccnenoBanne U BU3yanu3anust CTPYKTPhI IMHIBUCTUYECKHUX CETEH.
HccnenoBanue u BU3yaau3amys CTpPYKTpbl (PUHAHCOBBIX CeTeH.
HccnenoBanue u BU3yanu3alys CTPYKTPbl HHBECTULIMOHHBIX COOOIIECTB.
HccnenoBanue v BU3yanu3anus B3aMMOEHCTBHE COTPYIHUKOB B OpraHU3ausaX
[TocTaHOBKA M IPOBEJECHUE DKCIIEPUMEHTOB B COLIUAJIBHBIX CETSX.

00N U AW

10 AccouuaruBHble npasuia. [Iouck acconunaTuBHBIX MPABUIL.
11. Knacrepuzanusi. AIroput™ Kiactepusamnuu k-means.
12. Knaccudukanus ¢ momoIpio HelpoceTu.

2. TecTsl (MATUMUHYTKN) (BBIOPATh MPAaBUIIBHBIA OTBET, MM YKa3aTh YUCIIO)

1. O cooTHOIIEHNN aHAJIOTOBOM U MG POBOM HHPOPMAITHH:
1. bonpmmHcTBO AaHHBIX B Mupe B 2011 roxy conepxanocs:

1. B niudposom Bume
1. B ananmorosom Buje

2. B xakom Beke nmpoun301én nepesec 00bEMOB HaKOIIJICHHBIX Y€JI0BEYECTBOM JaHHbBIX B

CTOPOHY LIU(PPOBBIX?

3. O0BEM HAKOIIJICHHBIX YeJIOBEUECTBOM ITU(PpoBhIX naHHBIX HAa 2012 TO7

U3MEpSIETCS:

1. [leTabaiiTamMu
11. 3eTTabaiTamMu
i11. Dk3abarTamMu
iv. MoTTabaiitamu

4. Cxonbko Ilerabaiit B 3errabdaiite?




2. UcTtopus 60IBIINUX TaHHBIX

1. YkaxwuTte pakTop, CriocoOCTBOBABIINI MOSIBJICHUIO TPEH A OOIBIIIX

TAHHBIX

1. MapKeTHHTOBBIE KAMIIAHUW KPYITHBIX KOPIOPAITUA

ii. CHMKeHHe U3/IepKeK Ha XPAaHEHUE JTaHHBIX

1ii. [TosiBIEeHWE HOBBIX TEXHOJIOTH 00pabOTKH MOTOKOBBIX JIAaHHBIX

iv. Beimyck 0a3 gaHHbIX ¢ 00paOOTKOM TaHHBIX B AMSTH

2. Kakue BeposiTHBIE pa3odapoBaHUs TpeHAA OONBIINX JaHHBIX?

1. MI3-3a yrpo3bl 6€30MacHOCTH JTMYHOM KU3HH (privacy) rpakiaH

OyIyT yCIOKHEHBI MPOLeTyphl cOOpa TaHHBIX, YTO MPUBEIET K

MaJCHUIO [ICHHOCTH OOJIBIITNX JaHHBIX.

3. OT™MeTbTe 3HaUMMBbIE COOBITHS, MOBIMSBIINE HA (OPMUPOBAHUE TPEHA

OOJIBIINX TAHHBIX:

1. Pa3paboTtka Hadoop

ii. 3o6perenne npunnuna MapReduce

1ii. Pa3zpaboTtka s3p1ka Pyhton

iv. [lo6ena Deepblue B maTue ¢ I'.KacrapoBsim.

3. Onpenenenne OONBIINX JaHHBIX:

1. BeiGepute BepHBIil OTBET

1. bonpimme nanupie — 3T0 00padboTka uiu xpanenue oonee 1 TO

uHpOpMaLIUH.

11. [IpobGaema GOIBITUX TAHHBIX — ATO Takas MpodiiemMa, Korjaa mpu

CYIIECTBYIOIIUX TEXHOJIOTUSAX XpaHEHUS U 00pabOTKH CyIIHOCTHas 00paboTKa TaHHBIX
3aTpyJHEHa UM HEBO3MOJXKHA.

iii. bonpue nanHkpie — 3T0 orpomMHas PR-akius KpymHBIX BEHIOPOB

u He OoJiee Toro.

iv. BonbIime qanHbIe — ATO SBICHUE, KOT/Ia IU(POBHIE TaHHBIC

Han0oJIee MOTHO MPEACTABIISIIOT U3y4aeMbIil OOBEKT.

2. BeiOepuTe HEBEPHBIIl OTBET:

1. Bonpne maHable — 3TO HaHHBIE 00BEMa cBbIme 1 TO

ii. [IpoGiema OONMBIIMX TAHHBIX — 3TO MpoOIeMa, KOT/1a IPU CYIIECTBYIOIUX TEXHOIOTHIX
XpaHeHHus1 1 00pabOTKH CYITHOCTHAs 00paboTKa TaHHBIX 3aTPYyIHEHA UM HEBO3MOXHA.
iii. bonpmue nanueie — 310 TpeHA B oonactu UT, momorpeBaembiii

MapKETUHTOBBIMH KaMITAHUSIMU KPYITHBIX BEHIOPOB.

iv. BonpIve qaHHBIE KaK MIPABUIIO HE CTPYKTYPUPOBAHBI.

3. OT™MeTbTe T€ U3 BapHAHTOB, B KOTOPBIX JIaHHBIE CTPYKTYPHUPOBAHBDI:

1. JlaHHBIE 0 MpoAaXKaxX KOMIIAHUH, PEACTABIICHHBIC B BUJIE IIOMECSIHBIX OTYETOB B
dbopmare MS Word.

ii. Tabnuna ¢ exxeAHEBHBIMU NTOKa3aHUAMU TEMIIEPaTyphl IOMEIEHUS 3a roJl B (aiiie
dbopmara csv.

iii. Texer nemarornyeckoit mosmel A.C. MakapeHko, npeacTaBieHHbli B popmare PDF.
1v. bubnmoreka GpuiabMOB, MpeaCTaBIECHHBIX B popMmaTe mpegd Ha

OJTHOM YKECTKOM JTHCKE.

4. Xapakrepuctuku Big Data:

1. Ilepeuncnure yeThIpe OCHOBHBIX XapakTepucTuku Big Data:

1. Virtualization, Volume, Variability, Vehicle

ii. Variety, Velocity, Volume, Value

1ii. Verification, Volume, Velocity, Visualization

iv. Video, Value, Variety, Volume

2. BriOepute HEBEpHOE BHICKA3BIBAHHE:

1. bonbine 00bEMBI TaHHBIX TPUBOIAT K CIIA00M UX CTPYKTYPHU3AIUH, IOITOMY MOSBISETCS
Takoe pazHooOpa3ue JaHHBIX.



il. YBeIMUUBIIASACS POU3BOIUTEIBLHOCTD TEIEKOMMYHUKAITMOHHBIX

KaHAJIOB MIPUBEJIa K pocTy 00BEMOB TiepeaaBaeMoi HHMOpMaIuy.

1il. Y emeBineHue CucTeM XpaHeHHsI Ha eIUHHILY MH(OpPMAIK MTPUBETIO K POCTY PHIHKA
OOJIBIINX TAHHBIX.

iv. bornpIioe pazHoobpasue HCTOYHUKOB JAHHBIX

3. OT™MeThTE HEBEpHOE TOHUMaHUE Variety B KOHTEKCTE XapaKTePUCTHUK

Big Data:

1. Beicokas CKOpOCTh T€HEPUPOBAHUS JaHHbIX.

ii. Pa3HbIe TUIIBI TaHHBIX B KOJIOHKAX Ta0mwuil penssunoHHbXx CYB/I.

1ii. PaznooOpa3zue oTpacinei, IBISIOMMXCSI UCTOYHUKAMH JTAHHBIX.

iv. Pa3HooOpa3ue TUIIOB JaHHBIX, BKJIIOYAIOMIUX B c€0s CTPYKTYPHPOBAHHBIE,
MOJIyCTPYKTYPUPOBAHHBIE U HECTPYKTYPHUPOBAHHBIE.

5. Ilpunmun MapReduce

1. [Tpunuun MapReduce coctouT B TOM, 4TOOBI

1. [Ipon3BOAUTH BEIYUCIEHUS Ha y371aX, e nH(OpMaIMs H3HAYaIbHO OblIa COXpaHeHa
i1. cnonp30BaTh BRIYUCIUTEIbHBIE MOIIHOCTH CUCTEM XPaHEHHUS

iii. Mcrionp3oBaTh (QyHKIIMOHAIBHOE IPOTPAMMHUPOBAHUE I PELICHUS 33]]a4 MAaCCUBHO-
napajuieIbHON 00paboTKH

2. BeiGepuTe 01HO HEBEpHOE BhICKa3biBaHue Ipo MapReduce:

1. UaTepdetic 11t MaccoBo-TapauieIbHON 00pabOTKH TaHHBIX, T
BBIYMCIICHHSI TPOU3BOISTCS HA y3J1ax, Iie HHpOpMaIus H3HadyalbHO OblIa COXpaHeHa
1. MapReduce — 310 nBe oneparuu: pacupeneacHuss i COOPKH TaHHBIX

iii. MapReduce 6bu1 npugyman pazpadorunkamu Hadoop

1v. MapReduce 6511 aHOHCHpOBaH pazpadotunkamu Google

3. KakoB TeopeTHueCcKuil MPUPOCT MPOU3BOIUTEIHHOCTH MIPU MOACUETE
YHclia CJIOB B TeKcTe npu padbore MapReduce npu nepexone ot 01HOTO

y371a K 1ByM?

6. TexHOMOTMHU XpaHEHUS

1. Kakue u3 cnenyroumx texsosnoruit CYBbJl He uCnoap3yroT IpUHLAIT
MapReduce

1. Hadoop

i1. Cassandra

iii. HDInsight

iv. Redis

2. Kakue CYB/] noIHOCTBIO MTOJIaratoTCsl Ha ONEPAaTUBHYIO MAMSTh IIPU
XpaHeHUU HHGOPMAITIH:

1. Oracle Exalytics

ii. SAP HANA

iii. BigTable

iv. HBase

3. B 4éM npenmyniecTBo KOJIOHOYHO-OpHUeHTUpoBaHHbIX CYB/I?

1. OHY TTO3BOJISIIOT BBIMTOTHATE OoJiee cioxHbie SQL-3ampock! 1o

CpaBHEHHUIO ¢ pensunoHHbIMU CYB/]

11. OHM MO3BOJISAIOT AMHAMUYECKH JIOMOJHATEH COJEpKAHUE 3amuceit

HOBBIMU TIOJISIMU

i1i. OHu UMeroT OoJiee THOKKE BO3MOKHOCTH aHAJIUTHKH.

1v. OHM MO3BOJSIOT 3()(PEKTUBHO JeNaTh MEKKOJIOHOUYHBIE CPAaBHEHHUS.

7. «llecoununiia» B aHaJTUTUUECKOM TIPOIIECCE

1. Jlnst 4ero aHaTUTHKY HEOOX0IUMa «I1eCOYHULIA»?

1. J17151 BBICOKOIPOU3BOAUTEIHLHOM aHATUTUKH 32 CUET UCTIOIb30BAHUS ONEPATUBHOMN MaMsITH
u inDB onepanuii.

i1. JInst XpaHeHHs BceX MOJMyYEHHBIX OT 3aKa34yKKa IaHHBIX.



iii. J{nst moctpoeHust OTUETOB O pe3ynbTaTax aHaIu3a

1v. [l cHUKEeHUS 3aTpaT, CBSI3aHHBIX C peIUIMKAINel TaHHBIX

2. Kakue U3 cieqyromux cpeicTB pa3yMHO UCIOIb30BaTh AJIs aHAJIN3a
JAHHBIX, IPE/ICTABICHHBIX €IMHCTBEHHBIM CSV-(ailiom pazmepa Oosee
100I°6:

1. Hadoop

ii. Data Warehouse

ii1. «[Tecounwna»

iv. Python

3. BeiGepuTe BepHOE YTBEPKICHHE:

1. Data Warehouse co3naroTcs Uit IpOBEpKH THITOTE3 MTPH aHAIIN3E
OOJIBIINX TAHHBIX.

ii. «Ilecounnniay ucmonb3yeTcs Ui CHIKEHUS Harpy3Ku Ha ocHoBHOU Data Warehouse.
1i1. Kaxknprit Data Warehouse 10mkeH coepikarh «IeCOYHUITY».

iv. «[lecouynnna» HeoOXoaMMa AJIs JIFOOOTO MpoIlecca aHATUTUKH.

8. CRISP-DM

1. PaccTaBpTe MOC/IE10BATEIBHOCTD 3TAIIOB IPOEKTA AHATUTUKU B cooTBETCTBUH ¢ CRISP-
DM.

1. [lonnmanue 6usHeca (Business understanding)

i1. [Torumanue nanubix (Data Understanding)

iii. I[TonroroBka ganneix (Data Preparation)

1v. Monenupoanne (Modeling)

v. Ouenka (Evaluation)

vi. Buenpenue (Deployment)

2. Ha xakom u3 atamnos nporecca CRISP-DM npoucxoaut npoBepka runores?
1. [Tormmanue 6usHeca (Business understanding)

ii. [lonnmanue nannbix (Data Understanding)

1ii. Mogenmuposanue (Modeling)

iv. Ouenka (Evaluation)

3. Bul siBAs€TECH BIAJICIBIEM U aHATUTHKOM B KoMnaHuH 13 10 yeoBek, B
KOTOpO# TpebyeTcs mpoaHaau3npoBath npogaxu 3a 1 rox (1 muH. mpogax). Kakue u3
stanoB CRISP-DM M0XHO onyCTUTB:

1. [lonnmanue 6usHeca (Business understanding)

ii. [ToaroroBka nanubix (Data Preparation)

iii. Monenuposanue (Modeling)

v. Onenka (Evaluation)

9. Hadoop

1. [Tpumep GmaropazymHoro ucmoias3oBanus Hadoop

1. Ananus 10 I'6 gaHHBIX.

i1. ExxeqtHeBHOE coXpaHeHHE JaHHBIX TEMITEpPaTyphl, MOCTYMAIONIUX

co Bcex roposoB Poccun (1o olHOMY MMOKa3aHUIO HAa TOPOJ, BCETO
ropoaos 1100 ).

iil. [TocexkyHaHOE COXpaHEHUE NaHHBIX TEMIIEPATypPbl, MOCTYMAIOLINX

co Bcex ropoaoB Poccuu (1o ogHOMY NMOKa3aHUIO Ha TOPO/JI, BCETO
ropozos 1100 mr).

iv. [loctpoenue rpaduka myiabca MalueHTa B peaJIbHOM BPEMEHH.

2. Haumnas ¢ kKakux pa3MepoB JaHHBIX 000CHOBaHHO MpUMeHeHue kinactepa Hadoop mis
XpaHEHUS JaHHbBIX ?

1. 100I'6

1. 1T6

iii. 100T6

v. 1116



3.

Hadoop — ato:

i. Habop yTunut, 1 mporpaMMHBIN KapKac [UIs BBIIOTHEHHUS PaCIpeAeIEHHBIX IPOTPaMM,
paboTarouux Ha KjacTepax.

1l.

Pacnipenenénnas CYB/I, mo3Bossitoniast 00padaTeiBaTh OOJIbIINE

JTAHHBIE.

1i1. SI3bIK BBITIOJTHEHHS 3aaHui B mapaaurme MapReduce.

iv. Pacnipenenénnas gaiinosas cucrema, npeHa3HaueHHas JUIsl XpaHeHHs (hailioB
605b110T0 00BEMA.

Hanpumep:

JleMOHCTpanMOHHBIN BapuaHT KOHTPOJbHON paboThr Nel (No2, No3)
HemoncTtpauronnbsiii 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 nepeyerv 60nPoCcos:

—_—

10.

11.

12.

13.

14.

15.

[Tonsarue bonbmue nanusie. Pons mudposoit nndopmarin B 21 Beke

Buael MaccuBOB NaHHBIX.

Koppensus u perpeccuonnsiii ananu3. Koagounuent koppensiuuu. I'padudeckoe
IIPEJICTaBIICHHUE.

ITocTanoBKa 3aa4u perpecCUOHHOrO aHanu3a. JIunennas perpeccus. Meron
HAaUMEHBIINX KBaApaToB. [IpuBecTy mpuMeps! NCIIOIB30BaHUS PETPECCUOHHOIO aHAJIN3A.
Knaccudukanus. [IpuznakoBoe onucanue o0bekTa 1 TadbauIa 00bEeKTCBOUCTBA.
[TocranoBka 3agaun. OTinuKs 3a/1a4y KjIaccu(PUKAUK OT 331a4l PErPECCHH.
Omnpenenenne moaenu u ainroputma. Ipouecc o6yuenus. [Ipodiema nepeoOyyenus. P
Perynsapuzamnus. Cross validation. [IpuBectr mpuMepbl HCTIOIB30BaHUS AITOPUTMOB
KJIaccu(puKaIum.

Knacrepuzanusa. Merpuku. Marpuiia napHseix pacctosHui. [loctanoBka 3agaumn
kiacrepuzanuu. OTIMYue OT 3aJa4u KiIacCu(UKAIUH.
AccouuaruBssle npasuia. Onpeaenenue. /J[octoBepHOCT U nogaepkka. OTianuus
IIOCTPOEHMSI ACCOLMATUBHOTO MTPaBUJIa OT PEIAIOLIEro IPaBUia 3aJa4u KIacCU(PUKALUY.
[Tapagurma Map Reduce. Onucars npuniun padotsl. HapucoBats nuarpammy.
[lepeuncnuthb cnabbie U CUIBHBIE CTOPOHBL. O003HAYUTEL 00JACTH TPUMEHHUMOCTH.
Busyamuszanus. [late onpenenenue suzyanusanuu. [IokazaTts BaJKHOCTb BU3yaau3aluu B
aHaJUTHKE OOJBINNX JaHHBIX. [IpMBeCTH MpUMeEphl UCIONb30BAHUS BU3yaIU3alUH.
«OKu3HEHHBII UK TPOEKTa M0 aHAIUTUKE OOJBIINX JaHHBIX.
TunoBas apxUTeKTypa poeKTa B 00JacTu OONbIIMX AaHHBIX. [lepeuncauts
UCIIOJIb3YEMBIE TEXHOJIOIMH, YKa3aTh CTENEHb BOBJIECYEHHOCTH Ka)K10M U3 TEXHOJOTUM Ha
Ka)JIOM 3Tare padoThl HaJl IPOEKTOM.
CoBpemeHHbIe HayyHbIe PO0IeMbl 0OIBIINX JaHHBIX. [l0Ka3aTh 3HAUMMOCTh MPOOIIEM,
aKTyalbHOCTb, CBS3b C 00JACTSIMU MaTEMaTHUKU U MHXKEHEPHUU.
Onpenenenne 60JIBLINX TaHHBIX, KJIIOUYEBbIe XapakTepucTHkH. [Ipumeps! 3anau 601bIIuX
JNaHHbIX. OCHOBHBIEC BU/IbI JAaHHBIX



16. Ponp ananutuka mno nanueiM (Data Scientist). KittoueBbie KOMITETEHITUN aHATUTHKA.
Ormuuus Bl ot Data Science.

17. Ucnonp30BaHne MOJIEIN MHO>KECTBEHHOM JIMHENHON PETPeECCUH I IPOTHO3UPOBAHUS
SKOHOMHYECKHX MTOKa3aTeleH.

18. JloBepUTENbHBIE HHTEPBAJIBI ISl 3AaBUCUMON NTEPEMEHHOM.

19. CrnaxuBaHue BpeMEHHBIX psiIOB. JIMHAMUYECKUE MOJIEIHU C pacpeAeI€HHBIMU JIaraMH.

20. CraunoHapHble BpeMeHHBIE psiibl. TecTupoBaHNE CTAllMOHAPHOCTH.

21. Kounrerpanusi. AHaJIU3 BPEMEHHBIX PAJIOB.

22. AnanTuBHBIE U MYJIbTUIUIMKATUBHBIE METO/IbI TPOTHO3UPOBAHUS. DKCIIOHEHIIUATBHOE
CIJIaKWBAaHUE.

23. ABTOperpeccuoHHble MoJenu. Mo1eny CKOIb3AIIEr0 CPEAHETO.

24. laterpupoBaHHbIe nporiecchl. UnenTudukanus aBToperpecCuoHHON MOIETH
CKOJIB3SIETO CPETHETO.

25. IIporHo3upoBaHue ¢ MOJICIISIMU BPEMEHHBIX psiIoB. JlOBEpUTENbHBIE HHTEPBAIBI
IIPOrHO3a.

26. [Ipeackazanuie U MPOrHO3UPOBAHKUE COLIMATBHO-OKOHOMHUYECKHX MTPOTHO30B.

27. JlucuepcuOHHBIN aHAJIN3 BIMSHUS KAUeCTBEHHBIX ()aKTOPOB. PaHrOBBIE METOIBI.

28. dakTopHbIi aHANMM3. MeTo TTIaBHBIX (haKTOPOB.

29. MuoromepHoe mkainupoBanue. Kiiaccuueckast MOJEIb MHOTOMEPHOT'O IIKAJIMPOBAHMUS.

30. Hemerpuueckue metonbl. KitactepHsiil aHanu3. JJMCKpUMUHAHTHBINA aHAJIN3.

31. MHOrOMepHBIH CTaTUCTUYECKUI aHAIIN3

IIpumeps! 3a1aHni:
Tectel 1 3ananusa B DMIOC UI'Y Ha caiite https://educa.isu.ru/

Pazpaboruuk: Kenpun B.C., K.T.H., TOIIEHT, TOIEHT



