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Pabouas mporpamMmmMa JUCIUIUIHHBI «AHAJA3 0OJBIIUX JAHHBIX» JUJIs 00yJaronmxcs 110
HanpaBieHuo moarotoBku 27.03.05 WunoBatuka (IIpodumis: VYiopasinenue npoekTamu
UppoBO DKOHOMHUKH) COCTaBlieHa Ha OCHOBaHMHM (DenepaJbHOrO IoCyIapCTBEHHOIO
00pa30BaTeIPHOrO CTAHJIApPTa BBICHIEr0 00pa3oBaHUs — OakajaBpuaT II0 HAIPABICHUIO
noarotoBku 27.03.05 HaHOBaTHKa, YTBEPXKIEHHOTO INpHKa3oM MUHUCTEPCTBA HAYKH U
BoIcIIero obpaszoBanus Poccuiickoit @enepanuu ot «31» uroms 2020 r. Ne 870 (¢ u3m. u jo11.),
[lopsinka ~ OpraHM3allill HM  OCYIIECTBICHHMs ~ 00pa3oBaTeNIbHOM  JIEATENIBHOCTH  TIO
o0Opa3oBaTeIbHBIM ~MpOTpaMMaM BBICIIEro 00pa3oBaHUsT — IporpaMMmaM OakajaBpuaTta,
mporpaMMaM  CIEHHAIUTETa, MpOorpaMMaM  MAarucTpaTypbl, YTBEpXKIECHHOTO IIPUKA30M
MunucTtepcTBa Hayk U Bhiciiero odpaszoBanus Poccuiickoit @enepanuu ot 06 amnpens 2021 r.

No 245 (c u3M. U A01.), B COOTBETCTBUH C y4€OHBIM IJIAHOM, YTBEPXKIECHHBIM Y YEHBIM COBETOM
OI'BOY BO «Jlonl'Y » nns nadopa 2024 rona.

PazpaboTyuk:
JIOLeHT Kadeapsl Ou3Hec-UHPOPMATUKH,
KaHJI. 9KOH. HayK H.B. on6us

Pabouvas mporpamMma o1o0peHa Ha 3aceqanuu kadeapsl Ou3Hec-uHHOPMATUKH.
[Tporokon ot 26.03.2024 r. Ne8

3aBenyromuii kadempoi — T.0. 3aropnas
COT'JIACOBAHO:

Jlekan ydeTHO-(QHHAHCOBOTO (aKyIbTeTa H B. AnexceeHko
28.03.2024 r.

VY4eOHO-MeToqIuecKast KOMHCCHUS y4eTHO-(PUHAHCOBOTQ q)aKynLTeTa
IIpotokomn ot 27.03.2024 r. Ne 7.
[Ipencenarens A. A. braxesuu

PykoBoauTens ocHOBHOM podeccnoHaTbHON

o0pa3oBaTeIbHOI IPOrpaMMmBbl,
JI-p 9KOH. HayK, Ipo. ~~  TO. 3aropHast
26.03.2024 r.
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1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

1.1. TpeboBanus K npeaBapuTeJIbHOM MOAr0TOBKE o0yyJaromuxcs,
NpeJecTBYIOIIHE H COMYTCTBYOIIME JUCIUIIIMHBI, HA KOTOPbIX OCHOBBIBAETCS M3y4YeHHe
JAHHOM:

JMCLUUIUIMHBL TIporpamMMbl  OakamaBpuara: Web-TexHosorun u web-am3aiiH, Web-
nporpammupoBanue, CHCTEMbI HCKYCCTBEHHOTO MHTEILICKTA.

1.2. I[]/ICIII/IHJII/IHBI, KYpPCOBbLI€ paﬁoTbI H NMPAKTUKH, JIST KOTOPBIX OCBOCHHUE JaHHOM
AUCHHUIIIMHBI HeDﬁXO)II/IMO Kak npeaumecTByroiuee:

Hcnonb3yeTcs npy HaMCaHUM BBITYCKHOW KBAJIM()UKALIMOHHOW pabOTHI.

2. ONUCAHUE JUCIHUIIJINHBI

2.1. O6mas xapaKTepucTuKa

HanmeHnoBaHme nokasaresst 3HaueHHe OKa3aTews
Hazpanue o6pazoBaTenbHOIN MporpaMmbl 27.03.05 - ManoBaruka ([Ipodwib:
VYnpasiieHue npoektaMu HUppoBoit
9KOHOMMUKH)

udp 1 Ha3BaHUE B COOTBETCTBUHU C

O —— b1.B.JIB.6.2 Ananu3 GOabITNX JTaHHBIX

Yactb 00pa3zoBaTeNbHOM MpOrpaMmbl BapuaTtusHnas yacte (popmupyemas
YYaCTHUKaMHU 00pa30BaTEIbHBIX
OTHOIIICHUM): TUCIUTUIMHBI 110 BEIOOPY

KonuuecTBo 3a4eTHBIX euHULL / BCErO 4acoB 3/108

2.2. Pacnipenesienue 4acoB 1o ¢popMamM U nepuoaam o0ydyeHust

O01ee KOIUYECTBO YACOB
= CcaMoCTOs-
dopma | 2 .
> | 2 JCKIU- | jJabopa- | NpaKkTH- | TEIbHOU dopma
oOyueHus < 2 BCETO

8 OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIS

KOHTPOJIb
Ouynas 4 8 34 34 0 40 108 JK3aMeH
3aouHasn 4 6 6 0 96 108 JK3aMeH

3. HEJM JUCLHUATIJINHBI

Llenbto OCBOEHUS JUCLUIUIMHBL sBIsETCS (OPMHUPOBAHUE KOMIIETEHLMH B 001acTu
UCIOJb30BaHus HH(popMalMy, 00padoTKH M aHanu3a ee Uil MH()OPMAaIMOHHO-aHATUTHYECKOM
MOJICP)KKH MPUHATHS YIPAaBIEHUYECKUX PEUIeHUNA. 3HaHMSA, YMEHHS M HABBIKM IOJyYCHHBIE B
pe3yibTaTe OCBOCHHS JAUCLUIUIMHBI, MOMOTYT Hpu cOope M aHauu3e OOJIBIINX O00BEMOB
CTPYKTYpUPOBAaHHON M HECTPYKTYPUPOBAHHOM MH(pOpMaIHH, IpU pa3paboTke MojesIel TaHHBIX,
U TIOJIyYeHMM HOBBIX 3HaHMHA. Bce 3T0 He0o0X0AMMO BBITYCKHHKY, OCBOMBLIEMY IpOrpammy
OakanaBpuaTa, JUId pelIeHHs] pa3iMyHBbIX 3a/1a4 MPAKTHUYECKOW M Hay4dHO-HCCIIEA0BATEIIbCKOM
JESITEILHOCTH




4. KOMIIETEHIHUH OB YYAIOIIETI'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHS KOMIIOHEHTA OBPA30OBATEJIBLHOM ITPOI'PAMMBI, X
NHIANKATOPBHI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

4.1. KomnereHuun

Tun 3a0au npogheccuonanvHoll OesmenrbHOCMU. IKCHEPUMEHMATLHO-UCCIE008AMENbCKUL

[K-3.

CriocoOGHOCTE

paszpabaTbiBaTh

MOIENMW aHaim3a OOJBIIMX  HAHHBIX C

HCI0JIb30BAHUEM CYIIECTBYIOLIEH METOJ0JIOTHYECKON U TEXHOJIOTUYECKON HH(PACTPYKTYPHI.

4.2. MHauKaTOPbI KOMIIETEHIU

Komnerennun WHukatopsl PesynbTarsl 00yueHus
[1K-3. CiocobHOCTH IIK-3.1. Cnocoben | TK-3.1.1 3uaem anroputmbl ETL nporeccos st
pa3pabaTbIBaTh UCIIOJIb30BATh OCYIIECTBJICHUS ONEPaTUBHOIO, YIPABICHYECKOI0 U
MOJCIN aHaJIn3a MaTeMaTU4eCKUI CTaTUCTUYECKOr0 yuyeTa. Y MEET BhITIOIHATh
OOJBIINX TaHHBIX C alapar u CTaTUCTUYECKHUE MPOIENyPhl aHaK3a OONBIIHX
HCTIOJIb30BaHHEM WHCTPYMEHTAIBGHBIC | JaHHBIX.
CYLIECTBYIOMEeH CpeACTBa NI [IK-3.1.2 Yueem Ha OCHOBE aHANN3a JAHHBIX BHIABISTH
METOJI0NIOTHHECKOl 1 | 06padOTKH, aHATHSA M | byeyyr: aHATH3MPOBATD PHIHKH M GH3HEC-MOIENH
TEXHOJIOTUIECKOM HCTEMaTH3AINT
CXHOJIOTHHCCKO cHCTeMaTH 34T, OpraHu3aIuy s 000CHOBAHUS MPUMEHECHHS
nH(}pacTpyKTypHI. nH(popmMarum B
HPOCKTHO cucTeM OOJIBIIIUX JTaHHBIX M MIOCTPOCHHMS HA MX
AHATTHTHYECKOM 11 OCHOBE MPOTHO3HBIX MOJIEIIEH.
nccnenosatensckoit | 11K-3.1.3 Braoeem TepmuHosnorueil bonpmx naHHBIX,
JEATENLHOCTH tepMmuHONoruel Data Mining; OCHOBHBIME CIIOCOOaMHU
XpaHEHUs U aHallu3a JaHHbIX; HABbIKAMU U3BJICUEHUS
3HAHUH U3 JaHHBIX (KJIacTepHU3aIlis, KiIacCu(UKaIIHS,
IIPOTHO3UPOBAaHUE, perpeccus, HEHPOHHbIE CETH).
5. IPO'PAMMA JUCIUIIJIMHBbI
Tembl Kparkoe conepkanue TeMbl

Conep:xareabnblii Moayib 1 TexHosmoruu ananausza 00J1bIIKUX JAHHBIX

Tema 1. OcHOBaHHEBIN Ha

3HAaHMUAX B3IV HA

KOPHOPaTUBHYIO CUCTEMY

1.1.
1.2.

1.3.

Tunbl ”HGOPMAIIMOHHBIX CUCTEM.
3HaHus,
KOPIOPATUBHBIMH CHCTEMaMH.

[IpoIyKTHBHOE HCIOJIb30BaHNE 3HAHUU.

Kak  IeHHbIH  (akTop  ympaBieHUS

Tema 2. MeTtoibl XpaHEHUS
OOJIBIINX JaHHBIX. ba3bl

JaHHBbIX.

2.6. DWH.

2.1. Knaccuduxamus CYB/I.

2.2. O030p ¥ aHANIKU3 METOAOB JIOCTYIA K JaHHBIM.

2.3. SQL-cepBep: OCHOBHBIE IPUHITUIIBI, TPUMEPBHI.
2.4. NoSQL 6a3bl qanHbIX: 0030p, IPUMEPHI.

2.5. IlpeaMeTHO-OpUEHTHPOBAHHbBIE HH(POPMAITHOHHBIE
0a3bl JaHHBIX.

3.1. O030p MHMpPOBBIX JHAEPOB MpeNOCTaBICHUs MIaTdopm
cOopa, XpaHeHUs M aHaIn3a OONBIINX JaHHBIX. VX cpaBHEeHue
U KJIacCU(pUKaIUSL.

3.2. OOocHOBaHME BBIOOpAa C IENBIO CO3JAaHUS CUCTEMBI
aHanmu3a OOJIBIINX TAaHHBIX KOHKPETHON MPEAMETHON 00JIacTH.
3.3. IIpaBoBble OCHOBBI XpaHEHHUS OOJBIIMX JAHHBIX U
UCIIOJIb30BAHUS 00JIAYHBIX TEXHOJIOTHH.

Tema 3. [Tnatdopmbl
OO0JIBIINX TAaHHBIX.

Tema 4. Tunnunas
apXUTEKTypa cucTeMbl Big

4.1. CpaBHUTENBbHBI aHAIU3 HMHCTPYMEHTOB pealln3aluu
texHosoruii Oonwimx ganHbix: 1010data; Apache Chukwa;




Tembl

Kp aTKoO€ COACPKAHUEC TEMbBI

Data u unctpymenTs! Big
Data

Apache Hadoop; Apache Hive; Apache Pig!; Jaspersoft;
LexisNexis Risk Solutions HPCC Systems;

Revolution Analytics.

MapReduce;

Tema 5. MeTopl 1 METOIUKU
aHAJIMTUYECKOH  00paboTKU
JTAHHBIX.

5.1.
5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.
5.9

5.10.
5.11.
5.12.
5.13.
5.14.
5.15.
5.16.
5.17.
5.18.
5.19.
5.20.
5.21.
5.22.

Data mining.

CnusiHue ¥ UHTerpanus JaHHbIX.
OO0ydeHue ¢ yuuTeseM.
CrartucTuueckuii aHaIus3.

A/B TectupoBaHue.
Knaccudukanmus.

Kitacrepnsiit ananms.
Perpeccuonnslii ananus.
[IpenukTrBHOE MOJIETMPOBAHME.
AHanu3 BpeMEHHBIX PsI/IOB.
Ontumu3anusi.

[Touck accounaTUBHBIX MPaBUIL.
AHann3 conmmaibHBIX CETEN.
AHaJIN3 MHEHU.
Pacnio3naBanme 06pa3os.
O6paboTKa CUTHAJIOB.
[IpocTpaHCcTBEHHBIN aHAIN3.

HNmuTanimoHHOE MOACIIMPOBAHUE.
KpayncopcuHr OoJbIINX JaHHBIX.

Ensemble learning.
OOGyuenue 6e3 yaurersi.
I'enepaTuBHBIE MOJICIIH.

6. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI

6.1. ®opma o0yueHusi — ouHasi, Kypc — 4, cemectp — 8

HaunmenoBanus coaepkaTeabHbIX MOAYIEH KonnyecTBo yacoB
U TEM Jlekn. | Jla6op. | Mpakr. | CPC+K | Beero
Conep:xareabHblii MoayJb 1 TexHosoruu anaausza 600J1bIINX JAHHBIX

Tema 1. OcHOBaHHBIN HA 3HAHUAX B3I HA 4 4 0 6 14
KOPIIOPATUBHYIO CUCTEMY
Tema 2. Metopl XpaHeHUst 0OJILITNX JAHHBIX. 4 4 0 6 14
basp1 janHbIX.
Tewma 3. Ilnardopmbl OONBIINX JAHHBIX. 4 4 0 6 14
Tema 4. TunuyHas apxuTekTypa cuctemsl Big

. 6 6 0 2 14
Data u uncrpymenrsl Big Data
Tema 5. Metoapl U METOIMKH aHAJIUTHUECKOM 16 16 0 20 59
00pabOTKH TaHHBIX.
HToro no cogepxareabHOMY MOAYJIIO 1 34 34 0 40 108
Bcero no komnonenty OIIOII 34 34 0 40 108

6.2. ®opma o0yueHus1 —3a04Has, Kypc — 4, cemectp — 8

HanmenoBanus COACPIKATCIIbHBIX MOI[y.TICfI

n TCM

KoanuectBo yacoB

Jlexu. | Jlabop. | Ipakr. | CPC+K | Beero

ConepxareabHblii MoayJb 1 TexHosioruu anaan3a 600JIbIIMX JAHHBIX

Tema 1. OcHOBaHHBIN Ha 3HAHUAX B3TJISL HA

| o5 | 05 |

0

13

14




KOPIIOPATUBHYIO CUCTEMY
Tema 2. Metoabl XxpaHeHHS OOJBIINX JAHHBIX. 0.5 05 0 13 14
ba3bl 1aHHBIX.

Tema 3. [Tnatdopmbl OONBIINX TAHHBIX. 0.5 0.5 0 13 14
Tema 4. Tunnynas ApXUTEKTYpa CUCTEMbI Big 05 05 0 13 14
Data u nuacrpyments! Big Data

Tema 5. MeToapl M METOIMKM aHAIMTHYECKOU 4 4 0 44 59
00pabOTKM JTaHHBIX.

HToro no coaep:xxkareibHOMY MoayJIio 1 6 6 0 96 108
Bcero no komnonenty OITOII 6 6 0 96 108

7. OHEHOYHBIE MATEPHUAJIbBI (CPEACTBA) JJIsd TEKYIHIEI'O KOHTPOJIA

YCHEBAEMOCTH, TPOMEXYTOYHOMN ATTECTAIIUA

7.1. KoHTpo/IbHBIE BOIIPOCHI .
COAEPXATEJIbHBIN MOAVYJIb 1. UHTEJUIEKTYAJIbHBIN AHAJIM3 JAHHbBIX

1.

Tunsl MHPOPMAIMOHHBIX CHUCTEM. 3HAHMS, KakK LIEHHBIM QakTop yIpaBlieHUs

KOPIIOpaTHBHBIMU cUCTeMaMH. [IpoyKTHBHOE MCITOIb30BaHUE 3HAHUA.

2. Knaccudukarmus CYBJI. O630p u aHanm3 METOA0B OCTYIA K TAHHBIM.

3. SQL-cepBep: OCHOBHBIE IPUHITHIIEI, TPHUMEPHI.

4. NoSQL 06a3bl 1aHHBIX: 0030p, TPUMEPHI.

5. [IpeameTHO-OpUEeHTHPOBaHHBIC HH(POpMaTMOHHBIE 0a3bl qaHHBIX. DWH.

6. O030p MHPOBBIX JIUJEPOB MPEIOCTaBICHUS TuIaTGopM cOopa, XpaHEHHUS W aHaIU3a
OospmuX MaHHbIX. X cpaBHeHUE U KiaccuUKaIusI.

7. ObocHoBaHMe BBIOOpa MIAT(GOPM OOJBIINX NAHHBIX C IIEJIBIO CO3JIAHUS CHCTEMBI
aHayn3a OOJIbIINX JAHHBIX KOHKPETHOW MpeAMETHOM 001acTH.

8. CpaBHUTEIIbHBINM aHATU3 HHCTPYMEHTOB peaTnu3allii TEXHOJIOTHI OOJBIINX JaHHBIX.

9. MapReduce: MeTo070THS ¥ TEXHOJIOTHSI pACIIPEACICHHBIX BIUNCICHUH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

Ocnosel Hadoop. Hadoop akxocuctema. [Ipumepsl GyHKITHI.
O6ocHOBaHNe BHEPEHUS U BHIOOpA CUCTEM YIPaBIIEHUs OOJIBIIMMHU JAHHBIMHU.
Data mining.

CnustHue U UHTETpalysl TaHHBIX.

OOyueHue ¢ yauTenem.

Craructuueckuil aHaius.

A/B tectupoBaHue.

Knaccuduxkarnus.

Knactepuslii ananus.

Perpeccronnbiii ananus.

[IpenukTUBHOE MOJIETUPOBAHUE.

AHanu3 BpeMEHHBIX PsIIOB.

OnrtuMusanus.

[Touck accormaTUBHBIX MPABUIIL.

AHanu3 conuanbHBIX CETEH.

. AHanM3 MHEHUM.
26.
27.
28.
29.
30.
31.
32.

Pacrnio3naBanue o6pa3os.
O06paboTka CUTHATIOB.
IIpocTpaHCTBEHHBIN aHAIUS.
MMuTanimoHHOE MOJEIMPOBAHNE.
KpayzncopcuHr 60IbIINX JaHHBIX.
Ensemble learning.

OOyuenue 6e3 yauTes.




33. 'enepatuBHBIE MOJEIIH.

7.2. TeMmbl pedpepaToB

OmHuM W3 BHJOB HWHAMBHIYAIIbHOM paboThl 0Oy4aromuxcs SBISETCS IOATOTOBKA
pedepara. Paboty odopmisitor Ha ymcrax Oenoit Oymaru dopmara A4 (210x297Mm) ¢ ogHOH
CTOPOHBI KOMITBIOTEPHBIM CIIOCOOOM C TOMOIIBI0 TEKCTOBOrO pemakropa Microsoft Word.
Pazmepsr nosneit: neBoe — 25 MM, mipaBoe — 15 MM, BepxHEe U HUKHEE — 2 MM.

Texcr medartaercs mpudrom Times New Roman pasmepom 14 pt ¢ THOIYTOpPHBIM
MEXTyCTPOYHBIM HHTEPBAIOM M a03aHbIM oTCcTyroM 1,27 cm. M3o0paxenue mpudra oObr4aOE,
BBIpaBHUBAHWE M0 IMmUpuHE CTpoku. OO0bem — 12-15 crpanun. Ha ocHoBanmm paboOTHI
dbopMupyeTcsi KpaTKMM JOKJIAJ W TOJArOTaBIMBAETCA MYJIbTUMEIUITHAS Mpe3eHTalus JUis
MOCJIEAYIONIEro BeICTyIUIeHUs (5-7 MunyT). TpeGoBanus K 0(pOpMIICHUIO TPE3EHTAIUH:

[TepBoIit cnaitn momkeH coiepkarth HasBanue BY3a u kadenpsl, HazBaHwe HaydHOU
paboter, @O aBropa, a Takwke DUO, yuéHas cTemneHb, 3BaHHUE, TOJDKHOCTH HAYYHOTO
pykoBoauTeNsl. BTopo ciaiii MOJDKEH OMHMCHIBATh 3aJlayM, KOTOPbIe HEOOXOIUMO PEIINTHh B
X0Jie BbIMOJIHEHUsT paboThl. [locnennuil cnailn JOKEH colepaTh BBIBOABI (3aK/IIOUEHHUE) IO
MpoieNIaHHOM padoTe.

Bce cnaiinpl (kpome epBOro) A0KHBI COAEpKaTh MOPSAKOBBII HOMEp, pacHO0KEHHBIN
B MpaBoOM BepxHeM yriy (pasmep mpudra — He MeHee 20 NT), U JTOJDKHBI UMETh Ha3BaHHE,
HabpaHHoe mpu@toM He MeHee 24 nT. Pekomenyemblit pa3mep mpudra — He meHee 20 mT.

XenarenbHO HCIOJIB30BATh CPEJCTBA HArISAHOCTH HH(OpManmu (TaONHIBI, CXEMBI,
rpaduku u rmpoyee).

OO6mmit 00BEM craiina — He 6osee 15 cTpok TeKcTa.

Odopmienue cnaiiioB COOTBETCTBYET TeME, HE MPEMATCTBYET BOCIPUSITUIO COACPIKAHMUS,
JUIA BCEX CJai/IoB MPE3eHTAlUU HCIHOJb3YeTCS OJUMH U TOT K€ IMabloH odopmileHus.
[IpennoururensHoe oopMIICHIE TPE3CHTALIMN — MPUMEHEHHUE LIBETOBBIX CXEM «CBETJIBIM TEKCT
Ha TEMHOM (DOHE» WIIN «TEMHBIN TEKCT Ha O6eom GoHe».

®daiin mpe3eHTaIu J0HKEH OBITh BBITIOJIHEH B mporpamMme MS PowerPoint.

KonnuecTBo cnailioB COOTBETCTBYET COJAEPIKAHUIO U MPOJAOJKUTEIIBHOCTH BBICTYILICHHS
(m7s1 7-MHUHYTHOTO BBICTYILICHUS] PEKOMEHIyeTCsl UCTI0JIb30BaTh He Ooiiee 15 crnaiiios).

[IpumepHas TemaTka pedepaTos:

1.I'naBHbie TeHaeHMH peiHka BI B Poccun.

2.MluTepHeT BeleH.

3.1TpOoMBIILIEHHBIN UHTEPHET BEIICH.

4.Kapta pbiHKa noctaBiiukoB U T-pemennii 1uisi IpOMBIILIEHHOCTH.

5.061ayHble TEXHOJIOTUH U UX IPUMEHEHHE B OM3HECE.

6.UT-undpacrpykrypa. TeHAeHIIUN U TIEPCICKTUBBI.

7.busHec-ananutuka B Poccun.

8. Texunomoruu s LLO/I.

9.Tpenasl poccuiickoro psinka UT-ycayr.

10. IIpoBaiiaeps! o6maunbIx yciuyr B Poccun.

11. IloTpeOHOCTH KIMEHTOB OOJIAYHBIX YCIIYT.

12. Monenu oG1aqHbIX YCIIYT.

7.3. Tembl NMCbMEHHBIX Pa0OT (THNBI 32/124)

Bb160p TeMbl MHIMBHYyaJIbHOTO MPOEKTA MO PEIICHUI0 KOMILJIEKCHOHM 3ajaun aHajau3a
JAHHBIX. BBINONIHEHNE WHAWBUYaJBbHOTO MPOEKTa IMPEAINoJiaraeT M3ydyeHHe M IMpHUMEHEHHE
pa3NUYHBIX METOJOB M METOJUK AaHAJUTHYECKOH 0O0paboTKM JaHHBIX. Tema mpoekTa
BBIOMPAETCS CTYAGHTAMH CaMOCTOSITEIbHO WJIM NPU MOMOINU IpernojaBaTens. Takke MOXKHO B
Ka4yecTBE TE€MBbI MPOEKTa MPEUIOKUTh ydacTHe B KOHKypCe IO aHaJU3y JaHHBIX Ha OTKPBITHIX
wiargpopmax: Kaggle nnu Boosters.



Takke MOXKHO NPEUIOKUTDH HAIIMCATh TE3UCHI-ICCE HA OJIHY U3 TEM:

- «IHpOpMALIMOHHBIE CHCTEMBI IPEANPHUATHS — CKPBITHIA MOTEHIMAT PAa3BUTH.
- «IHpOpMALIMOHHBIE CUCTEMBI KaK HCTOYHHUK HOBBIX 3HAHUI

- «JlaHHbIe HTHPOPMAITMOHHBIX CUCTEM U MX MCIIOJIH30BAHHE

- ¥ 1.p.

7.4. Obpasen coaepkaHus IK3aMEeHALMOHHOI0 OnJiera
JloHenkuii rocyapCTBEHHbIN YHUBEPCUTET
VYdeTHo-(hUHAHCOBBIN (aKyIbTET

Kadenpa ouznec-unpopmaruku

[Iporpamma Bbiciiero oopazoBanust  [Iporpamma MarucTpaTtypsl

Hamnpasnenue nmoaroToBku 27.03.05 - UaHoBaTHKa
[Ipodunps noaroToBku VYnpasnenue IIPOEKTaMHU undpoBoi
SKOHOMUKH
dopma o0ydeHus Ounasi, 3a0yHas
Cemectp BoceMmoii
Jucrunnuna AHanmm3 0OIBINX JTAHHBIX
buner Ne n

1. CpaBHHTEIBHBIN aHATN3 HHCTPYMEHTOB PEATM3aI[iH TEXHOJIOTHI OOJIBIINX JaHHbBIX. .
2. 3arpysure Iris plants dataset oOuOmuorekm Scikit-learn. BreimomnuTe wnepapxudeckuit
KJIACTEPHBIN aHaIU3.

KpnTepml OLICHUBAHHUA IK3AMCHAIIMOHHOI'0 3a1aHUSA

Bun 3ananus KoanuecTBo 0a1710B
Teopernueckoe 3a1anue 20
[IpakTrueckoe 3aganue 20

Bceero 40

B ClIydac€ BCIACHUS y‘IC6HOFO mponecca ¢ MCIOJIB30BAHUEM JJICKTPOHHOI'O O6y‘ICHI/I$I u
JUCTAHIIMOHHBIX 06pa30BaTeJ'IBHBIX TCXHOJ’IOFHﬁ, COACPIKAHUC Ouaera MOYKET OTINYAThCA OT
IPpUBCACHHOIO.

8. PACIIPEJAEJIEHHUE BAJIJIOB, KOTOPBIE ITOJYYAIOT OBYYAIOIUECS

OOmiast olleHKa 3HaHUI OOywaromuxcs MO JUCHUIUIMHE MpoBoauTcs 1o 100-0annpHON
IIKaJle UCXOJs W3 MaKCUMyMa, NMPHUBEAECHHOro B Tabmuie Hmke. OpraHu3allMOHHO-yueOHas
paboTa B ayIUTOpPUM OIIEHWBAETCS HA OCHOBE TAKUX KPUTEPHEB KaK MOCEIAeMOCTb 3aHATHI,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBINIOJHEHUE JOMAIlHUX 3a/JaHuii, aKTUBHOCTb BO BpeMs
NIPOBEACHUS JICKIMOHHBIX M MPAaKTUYECKUX 3aHATHH (ydacTHe B OOCYXKJEHUHM TEKYILEro H
MPOIIEHHOTO MaTepuaa, peleHue 3ajaay 1 T.11.).

Conep:karejbHbIE
aep Buas1 pador Bbaniabl
MOYJIH

Opraau3anoHHO-yueOHasa padoTa CTyaeHTa B

ConepxaTenbHbIil P i ya p A 10
ayJIMTOpUH

MOAyJb 1
NunuBuayanbHOE 3aaHUE 10




|I/ITOr0 20
CamocrosrensHas padoTa (JlabopaTopHbIe padOTHI 10 BapHAHTaM) 40
IK3aMeH 40
Bcero 100

CooTBeTCcTBHE 0AJ1JI0B OLICHKE

Or1eHKa 10 IATHOAJUILHOHN IIIKAJIE
KoanuecTBo Oammos >
s 100 ECTS | Dx3amen, auddepeHuInpoBaHHbII 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotto 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJICTBOPUTEIIHHO Bo—
35-59 FX HE 3a4TEHO

0-34 F HEYJIOBJICTBOPUTEIHLHO .

9. OBECIIEYEHHUE OBPA30OBATEJIbHOI'O NIPOLUECCA JJIs JINL C
OI'PAHUYEHHBIMHA BO3SMOXKHOCTAMMU 310POBbSA 1 UHBAJIM10OB

B xoze peanu3anuu QUCHMILIMHBI UCIIOIB3YIOTCS CIICAYIONINE JTOTIOTHUTEIBHBIC METOIbI
0OydYeHUs, TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIMH O0YYAFOIIHUXCS B
3aBUCHUMOCTH OT UX HHIAUBUAYAILHBIX 0COOCHHOCTEH:

1) uIst ciemnbIX U C1a00BHIAIINX:

— JeKuud O(GOPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TOMOIIBIO
KOMITBIOTEPA CO CHCIHATU3UPOBAHHBIM IPOTPAMMHBIM 00eCIICUCHUEM

— JUIS BBITIOJIHEHUS 3aJlaHUs MPH HEOOXOIUMOCTH IMPEIAOCTABIISACTCS YBEIUYHBAIOIICE
YCTPOMCTBO; BOBMOXKHO TaKKe MCIIOJIh30BaHHE COOCTBEHHBIX YBEITUYHBAIOIINX YCTPONCTB;

— IMHUCHMEHHBIC 3a1aHUsT 0(OPMIISIOTCS YBEIIMYCHHBIM MIPU(TOM.

2) IS TAYXUX U CIIa0OCIIbIIIAIIHX:

— JIEKIUU O(OPMIISIFOTCS B BHJIE JICKTPOHHOTO JJOKYMEHTA;

— IHCHMEHHBIC 3a/1aHHS BBITIOJIHAIOTCS HA KOMITbIOTEpE B TUCbMEHHOU (hopMe;

— 9K3aMEH MPOBOJUTCS B MHUCHBMEHHON (pOpME Ha KOMIIBIOTEPE; BO3MOXKHO IPOBEIACHHE
B (hopme TecTUpOBAHUS.

3) ist M1 ¢ HAPYIICHUSIMHU OMIOPHO-BUTaTEIbHOTO arnapara:

— JeKkiuu OGOPMIIIOTCS B BHUJIE DJICKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C MOMOIIBIO
KOMITBIOTEPA CO CHCIMATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIICUCHUEM

— TMHCHMEHHBIC 3a/1aHUS BBITIOJHIIOTCSA Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCS B YCTHON (hopMe MU BBINOJIHSIOTCA B MHUCHMEHHOM
(dhopmMe Ha KOMIIBIOTEDE.

[Ipn HEOOXOAMMOCTH TMpEeayCMaTPUBACTCS YBEIUYEHHWE BPEMEHH Ui MOATOTOBKU
OTBETA.

[Ipouenypa  mpoBeAeHHs  MPOMEXKYTOUHON  arTecTalu Il OOYYaroIIMXCs
yCTaHAaBIUBAETCS C Y4ETOM HX UHAMBUAYAIbHBIX TMCUXO(PH3NYECKHMX OCOOEHHOCTEH.
[TpomexyTouHast aTTeCTalust MOXKET MPOBOJUTHCS B HECKOJIBKO TAIlOB.

[IpoBenenne mpoleAypbl OICHUBAHHS PE3YyJIbTaTOB OOyUeHHUS JOMYCKaeTcsl C
WCIOJIb30BaHNEM JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.
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ObecnieunBaercs AOCTYN K WH(POPMAIMOHHBIM U OMOIHOTrpadMuecKuM pecypcam B CETH
WuTepHer mist kaxzaoro oOydaromierocst B (opmax, aganTUPOBAHHBIX K OTPAHUYEHUSM HUX
3JI0POBBS U BOCTIPHUATHUS HH(POPMAITUH:

1) [uis cenbIX U CI1a00BHIAIINX:

— B I€YaTHOW (hopMe yBETUUYEHHBIM MIPUPTOM;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA;

2) IS TIyXUX ¥ CI1a00CIIbIIIAIIHX:

— B meyaTHo# hopme;

— B (hopMe >IEKTPOHHOTO JJOKYMEHTA.

3) i 00y4aroMIUXCs C HAPYHICHUSIMH OTIOPHO-JBUIATEIILHOTO allapara:

— B medaTHo# hopme;

— B (hopMe PIEKTPOHHOTO TOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O TPOLHECCA

VY4eOHble 3aHATHS MPOBOJATCSA B 8-M yuyeOHOM Kopmyce (r. JloHenk, yin. YentockUHIIEB,
n. 198 a). Jlnsg npoBeneHMs JEKIUOHHBIX U MPAKTUYECKUX 3aHSATHI MCHOJB3YyeTCs ayauTopus,
o0opy/noBaHHas MEJOBOM WM MapKEepHOW JIOCKOW, MYJIbTUMEAMWHBIA MPOEKTOp W 3KpaH,
HOYTOYK, KOMIUIEKT yueOHOW MeOenu aisi oOydaromuxcs, pabodyee MECTO MpernoaaBaTelis.
Beixos B IHTEepHET MPOBOHOM WK ¢ Mcmob3oBanueM Wi-Fi.

Jlis caMOCTOSITENbHOM pPabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYpPCHI
Hayuynoil O6uOnnoTekn yHUBEpCHTETa M APYrUX JJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
MaTepHuaJbHO-TeXHUUYEecKas 0a3a yueOHol abopaTopun kadeapsl OuzHec-uHOOPMATUKH.

OOyuaromuecss HMEIOT BO3MOXHOCTb HCIOJIb30BaThb y4e€OHbIE MaTepHalbl 110
TUCIUIIINHE, pa3MenieHHbie Ha tuiatrgopme Moodle Ilentpa muctaHIIMOHHOTO 00pa3oBaHUS
OI'BOY BO «/lonl'Y». Ilpu u3ydeHnn AMCHUIUTMHBI IPUMEHSIIOTCS 3JIEKTPOHHOE OOydeHUE U
JMCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wucnosb30BaHMEM  pecypcoB  Miuar(opMbel  AMCTAHIMOHHOTO  0Opa3oBaHUS
OCYILIECTBIISICTCA TEKYIIMH KOHTPOJb 3HAHUM OOydYalOIIMXCSl Ha OCHOBE TECTUPOBAHMS U
IIPOBEPKH PE3YyNIbTaTOB CAMOCTOSITEIbHOM pabOThI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHasi JuTeparypa

1. [lenympko, B. M. SI3bik mporpamMmupoBaHHs BBICOKOTO ypoBHS Python. ®@ynkiuw,
CTPYKTYpPHBI JaHHBIX, JOMOJHUTENbHBIE MOAYNIU: yuyeObHoe nmocodue / B. M. Hlenynpko; FOxHbIi
benepanbublii  yHHBepcuTeT. - PoctoB-Hallony; Tarampor: WspmatenbctBo — FOkHOTO
denepanbHoro yuusepcuteta, 2017. - 107 c. - ISBN 978-5-9275-2648-2.

2. 3amsatuH A.B. VHrennexkTyanpHBIH aHanM3 JaHHBIX: ydeOHoe mnocobue / A.B.
3amsatuH. — Tomck: M3natensckuii Jlom Tomckoro rocynapcrBeHHOTro yHupepcurera, 2020. —
196 c. — ISBN 978-5-94621-898-6.

3. Acuunxuit JI. H. UnTennekryanbHbie cucTeMbl: yueOHUK / Acaunkuit JI. H. — 2-e u3g. —
Mocksa: JlabopaTtopus 3nanuii, 2020. — 224 c.

4. Poibuna I'. B. OcCHOBBI NMOCTPOEHUS HHTEIUIEKTYalbHBIX CHUCTEM : y4eO. mocob. /
I'.B. PeiOuna. — MockBa: ®unancel u cratuctuka, 2021. —432 ¢. — ISBN 978-5-00184-030-5.

5. Hensix A.H. CoBpeMeHHbIE METOJbI MPUKIAAHONW WH(GOPMATUKHU B 3aqadax aHaln3a
JaHHBIX: y4eOHOe MmocoOue Mo Kypcy «MeToabl HMHTEUIEKTYallbHOTO aHaiu3a AaHHBIX» /
A.H. Lensix, A.A. Lensix, 3. M. KotoB. — PoctoB-Ha-/{ony: FO®VY, 2021. — 130 c. — ISBN 978-
5-9275-3783-9.

11.2. JlomoJHHMTeJbHAS JUTEpPATypa
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1. bongapuyk, H. B. busnec-pasBenka. Ilpaktukym: yueOHOe mocobue /
H.B. bongapuyk, A. A. Kypamosa. - Mocksa: JlamkoB u K, 2020. - 138 c. - ISBN 978-5-394-
03857-0.

2. AHanu3 JaHHBIX: Y4eOHUK IS akajgemMudeckoro OakanmaBpuara / B. C. MxwurapsH [u
ap.]; moa pen. B. C. Mxwurapsina. — M.: UznatensctBo IOpaiit, 2018. — 490 c. — (Cepus:
bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-00616-2.

3. AnekceeB J[.C. TexHOJIOTMM HWHTEIUIEKTYaJbHOTO aHAM3a JAHHBIX: y4EOHUK s
By30B / JI.C. AnekceeB, O.B. Illekounxun. — Cankr- [lerepOypr: Jlanb, 2022. — 176 c.

4. lanunos, B. B. Heiiponnsie cetu: yueOHoe mocobue / B.B. JlanmunoB. — JloHelK:
HouHY, 2020. — 158 c.

5. Makmanos A. B. TexHOIOTHMM HWHTEJUIEKTYaJbHOTO aHaJIM3a JaHHBIX: ydeOHOe
nocobue / A.B. Makmanos, A.E. XKypasneB. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlanp,
2022. -212c.

6. Canpeikun O.H. MHTennekTyanbHBIM aHauW3 JaHHBIX: YydeOHoe mocobue /
O.H. Canpsikun. — Camapa: Camapckuit yausepeuret, 2020. — 80 c.

12. ”H®OPMALIMOHHBIE PECYPCbI

1. HanuonaabHas 3jekTponHas oudauoreka (HOb): denepanpHas rocygapcTBeHHas
uHpopmanronHas cucrtema / MunucrepctBo KynsTypelr P®; Poccuiickas rocymapcTBeHHas
oubmmoteka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpamenus: 01.09.2023). —
Pexxum noctyma: cBoGoaHBIN, moanucka. HeoOxomuMa ycTaHOBKA MPOTPaMMHOTO 00eCTIeYeHUsI.
— TeKCT: ANEeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHass OuOmmoreka: caiitT. — Mocksa, 2000- . —
URL.: https://elibrary.ru (mara o6pamenus: 01.09.2023). — Pexum mocTyma: aas aBTOPU30B.
MOJIb30BaTeNel. —€KCT: ANEKTPOHHBIN.

3. Hayunas onexktponnas Oubnunoreka «KubepJlenunkay»: caiit / Acconmamnus
«OTtkpeiTass Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mpocryna:
CBOOOTHBIN. — TeKCT: 3NIEKTPOHHBIMN.

4. DnexkrpoHHO-OMOIMOTEUHas cucteMa «Jlaub»: [caiit]. — URL: https://e.lanbook.com
(mata oopamenus: 01.09.2023). — PexxuM mocCTyma: Ui aBTOPHU30B. IMOJIb30BaTelneii. — TeKCT:
3JIEKTPOHHBIN.

5. OBC IOpaiit: ’nekTpoHHas Oubnuoreunas cucrema: cat. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pammenus: 01.09.2023). — Pexum gocTyma: it aBTOPHU30B.
noJib3oBaresield. — TEeKCT: ANEKTPOHHBIN.

6. DaexkTpoHHo-0nOIHoTeuHasn cuctemMa JlouIl'Y: caiit / ®I'BOY BO «/lonl'V». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
JocTymna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIN.

7. dnexkTpoHHblii kaTajgor Hayunoii 6ubnunorexku [oul'V: paznen caiita / Hb Jlonl'Y. —
Tekct: anekrponnsiii / DBC oul'V: caiit. — URL: http:/library.donnu.ru/catalog/ (marta
obpamenus: 01.09.2023). — PexxuM gocTyna: MOUCK CBOOOJIHBIN, ANIEKTPOHHBIE TOKYMEHTBI —
JJ1s 1IoJib3oBateneit JJoHl Y.

8. JaexkTponnblii apxuB Jlonl'Y: pasgen caiita / HB [onl'Y. — Tekcr:
anekTpouusii // DBC Jloul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOparieHus:
01.09.2023). — Pesxum mocTyma: CBOOOTHBIIA.

13. MIPOTPAMMHOE OBECIIEYHEHHUE

1. Windows 7 PRO (kopropatuBnas jauuen3us Jol'Y Ne 46484614)

2. Microsoft Office (koprnopatusHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (auuensus nporpammsl Dream Spark mist BeICIINX y4eOHBIX
3aBe/IeHU)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensun GPL, Apache,
BSD st cB0OG0THOTO TIPOTpaMMHOTO 00ECTICYCHHUS).

5. Jlunensuu GPL, Apache, BSD s cBOOOAHOTO MNPOrpaMMHOTO OOECTICUCHUSI:
AnyLogic, Arena, AuditExpert, FreeLab, Cache, Scilab, R Studio, Powersim, Win QSB, MSM,
ProjectExpert, Salesexpert, Statistica, Maple, Python, Eclipse, FreePascal, MarketingExper,
TriesMode, Prolog, ER-win, AutuBupyc Kacnepckoro, StatisticaNeuralNetworks, LinuxFedora,
LibreOffice, AdobeAcrobatReader, xPDF, Oracle, Blender, 1C: Ilpennpusrtue, BusinessStudio,
VisualBasic, KOMIIAC-3D LT, Paint.NET, R (orpann4enHnas JIuneH3us Uit O0ydeHus).
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