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AHHOTALIUS

paboueii nporpammsl yueoHoi gucnuniaunsi 51.B.JIB.08.01 Pa3patoTka cpeacTB uHTerpaumnu
U MO/AJIePKKH I'OTOBOI0 pellleHNs VI aHAJIM3a 00JIbIINX JAHHBIX HA HHOCTPAHHOM fI3bIKE
JJI1 IOATOTOBKH 0akanaBpoB no HanpasiaeHuio 09.03.02 UudpopmanmoHHbie cCHCTEMbI M TeX-
HOJIOTMH HanpaBjJeHHOCTH bosbmue nanHble 1 MmamuHHoe o0yyenue (Machine
Leaming&Big Data)

Leas ocBoeHMs] TMCHUILIMHBI: ((OPMUPOBAHKE Y CTYACHTOB MPO(ECCHOHANBLHONW KOMITE-
TEHLUHU B 001acTU pa3pabOTKU U MCIIOJIb30BaHUS CUCTEM O00pabOTKU M aHaIM3a OOJBIINX MacCHu-
BOB JaHHBIX. JlaHHAS 11€7h COOTHOCHUTCS C IIEIbI0 00pa30BaTEIbHON MPOTrPaMMOM, B YaCTHOCTH, C
TEXHOJIOTUH DPa3pabOTKH CIEUUAIN3UPOBAHHBIX MPOrPAMMHBIX CHCTEM, OTBEUAIOIIHMX 3a 00pa-
00TKy OOJIBIIUX TAHHBIX.

MecTo AUCHMILUIMHBI B Y4eOHOM IJIaHe: ITUCIHMIUIMHA BKIIOUYEHA B YaCTh yU4EOHOTO IJIaHa
dbopmupyeMasi ydacTHUKaMH 0Opa30BaTENbHBIX OTHOIICHWH 110 HANpPaBJICHUIO TOATOTOBKU
09.03.02 UudopmaiimoHHbIe CUCTEMBI U TEXHOJIOTHH.

TpeGoBanus K pe3yjbTaTaM OCBOECHHS JUCHUIVIMHBI: B PE3YJIbTaTe OCBOCHUS ITUCITH-
IUTMHBI OPMUPYIOTCS ciieytomue komnereHunu (uaaukatopsl): YK4 (YK4.2; YK4.3); [TKoc-2 (ITKoc-
2.1; I1Koc-2.2; TTKoc-2.3); TTKoc-9 (ITKoc-9.1; I[TKoc-9.2; TTKoc-9.3).

Kpartkoe coaep:xanue 1MCUMILIHHBI:

dopMHpOBaHUE Y CTYJIEHTOB HEOOXOIUMOMN TEOPETHUECKOW 0a3bl W MPAKTHYECKUX HABBI-
KOB, KOTOpBIE TO3BOJISIT BCECTOPOHHE M CHCTEMHO MMOHMMAaTh COBPEMEHHBIE MPOOJIEMbI PUKIAI-
HOM MaTeMaTuKu U UHPOPMATHKH, TPoOIeMbl 00pabOTKU M aHanu3a MH(OpPMaLMK, a TaKXKe pa3pa-
0aThIBATh W AHAJTU3UPOBATH KOHIICTITYAIbHBIC U TEOPETHUSCKHAE MOJICIN MPU PEIICHUN HAYYIHBIX H
MPUKIAIHBIX 337a4 B 00J1aCTH HH(POPMALIMOHHBIX TEXHOJIOTHH.

Formation of the necessary theoretical base and practical skills among students, which will
allow a comprehensive and systematic understanding of modern problems of applied mathematics
and computer science, problems of information processing and analysis, as well as develop and an-
alyze conceptual and theoretical models in solving scientific and applied problems in the field of
information technology.

Oo0mas TpyroeMkocTb tucuunanubi: 108 /3 (yacbl/3a4. ej1.)

IIpome:KyTOUYHBI KOHTPOJIb: 3a4eT

1. leab ocBOEHUSI AUCHMTLIHHbBI

Lenpio ocBOGHHMS MUCHUIUIMHBI «Pa3paboTka CpeACTB HMHTErPAlMM U TIOJI-
JCP)KKH TOTOBOTO PEIICHHMS ISl aHAIKM3a OOJIBIITUX JaHHBIX HA HHOCTPAHHOM SI3BIKE )
aBisieTcss (hOPMHUPOBAHUE IIEJIOCTHOTO MPEJACTABICHUS O COBPEMEHHBIX IpoOeMax
aHajau3a U o0pabOTKM OOJBIINX JaHHBIX, YTOOBI ITOMOYb OBJIAJICTh ONBITOM pa3pa-
OOTKM M aHaNHM3a KOHIENTYAJbHBIX M TCOPETUUYSCKUX MOJICIeH MPUKIAJIHBIX 3a7a4
aHaju3a OOJIBIUX JAaHHBIX ¢ MPUMEHEHUEM Mojeei Data Mining.

2. MecTO IMCHUIIMHBI B Y4eOHOM Mpouecce

Hucrumumaa «Pa3paboTka cpencTB MHTETPAIMU U MOJACPKKH TOTOBOTO pe-
IIEHUA 1JI1 aHaiau3a OOJBIIMX JIAHHBIX Ha MHOCTPAHHOM SI3bIKE» BKIJIIOYEHA B YacTh
JTUCIUIUIMH y4eOHOTro TutaHa, GopMupyemMas ydaCTHUKaMU 00pa30oBaTEIbHBIX OTHO-
menuit. Juctumnmaa «Pa3paboTka cpefiCTB HHTETPAIIUU U TIOJIJIEP)KKH TOTOBOTO Pe-
LIEHUA 1JI1 aHaiau3a OOJbIIMX JaHHBIX HAa MHOCTPAHHOM SI3BIKE)» peaju3yercs B CO-
orBeTcTBUM ¢ TpeboBanusiMu OI'OC, OIIOIl BO u YyeGHoro miaHa no HampasJe-
Huro 09.03.02 MapopmManiMOHHBIE CUCTEMBI U TEXHOJIOTHH.



Huciumnna «Pa3paboTka cpencTB MHTErpaluy U MOJJEPKKH TOTOBOTO pe-
HIEHUS JUIsl aHaiu3a OOJBIIMX JAHHBIX Ha MHOCTPAHHOM S3BIKE)» M3Y4YaeTcsl Ha YeT-
BEPTOM Kypce 00pa30BaTEIbHOIO LIMKIIA.

[IpenmecTByOMUMH KypcaMH, BKIIOYEHHBIMU B YUEOHBIN IJIaH, HA KOTOPBIX
HEIMOCPECTBEHHO Oa3upyroTcs AucuuiuinHa «Pa3zpaboTka cpeAcTB MHTErpaluud U
MOJAJIEP)KKM TOTOBOTO pEUIeHUs AJid aHaidu3a OOJbIIMX AAaHHBIX HAa MHOCTPAHHOM
A3bIKE», ABIAIOTCS «Pa3paboTka MporpaMMHOro MPOAyKTa MAIIMHHOTO OOYy4YEeHHs»,
«bonpune ganubie», «MHCTpyMEHTAIbHBIE CPEACTBA HHPOPMALIMOHHBIX CUCTEM).

Huciunnnna «Pa3paboTka cpeicTB MHTETpalu M MOJAEP>KKH TOTOBOrO pe-
HIeHUS U aHaiu3a OOJIBIIMX JAHHBIX HA MHOCTPAHHOM SI3bIKE» MOXKET OBbITh HC-
M0JIb30BaHa MPU HAMMCAHUU BBIMTYCKHON KBATH(PUKALIMOHHON pabOTHI.

Oco0EHHOCTBIO0 TUCIMIUIMHBI SABJISETCS M3YYeHHE U pa3padoTKa CpeiCTB UHTE-
rpalid U MOJAJIEP)KKH TOTOBOTO pEelIeHUs ISl aHaiu3a OOJIbIIMX JaHHBIX Ha MHO-
CTPaHHOM SI3BIKE.

Pabouas nmporpamma aucuuruinHbl «Pa3paboTka cpeACTB MHTErpAlMM U MOJ-
JEP>KKU TOTOBOTO PEIICHMS ISl aHAIM3a OOJIbIIUX JAHHBIX HA MHOCTPAHHOM SI3BIKE»
JUTSI THBAJIMJIOB U JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 37]0pPOBbsl pa3pabaThiBacT-
Csl MHAMBUAYAJIBHO C YYETOM OCOOCHHOCTEH MCUXO(PU3UYECKOT0 Pa3BUTHSI, UHIUBU-
JyallbHbIX BO3MOKHOCTEH M COCTOSTHUS 3/I0POBbSI TAKUX 00YUYaIOIIHUXCS.

3. IlepeueHb MIIAHMPYEMbIX Pe3yJabTATOB 00yYeHMs MO JUCHHUILIUHE,
COOTHECEHHBIX C MJIAHUPYEMBIMH pPe3yJibTATAMHU OCBOEHMsI 00Pa30BaTeILHOI
NMPOrpamMmbI

N3yyenue AMCIMIUIMHBI HANpaBieHO Ha GOpMUPOBAHUE Yy OO0YUYaAIOUIUXCS TPO-
(eccuoHabHBIX KOMIIETEHIIMM, ompenensieMbix camoctoarensHo (I1Koc), yHuBep-
canbHbIX KomneTeHui (YK), npencrapneHHbIX B Tabiuie 1.



Tabmuua 1

TpeOoBaHus K pe3yabTaTaM 0CBOCHHS Y4eOHOM IMCHUILIMHBI «Pa3padoTka cpeCTB MHTEIPALMHU U NOUICPKKH FOTOBOI0
pelICHUs JJIA aHAAIM3a 00J1bIINX AaHHBIX HA HHOCTPAHHOM S3BIKE»

No Kox Conepxanue WuaukaTo- B pe3ynbrare n3yucHus yaeOHOH AUCIMILTUHBI 00yYarOIIUecs JOJKHBI:
~ | xomme- | KOMIETeHIUH (M €€ ya- PBI KOMITE-
/1 N 3HATH YMETh BJIAIETH
TEHIIUU CTH) TEHIUI
1. |YK4 CrocobeH moHNMaTh VK42 - MIPUMEHSTD Ha MPAKTHKE JEJT0- -
MIPUHIIMITEI pabOTHI COBpE- BYIO KOMMYHHUKAITUIO B YCTHOW U
MEHHBIX HH(POPMAIIMOHHBIX MUCBMEHHOHN opMax, METOIbI U
TEXHOJIOTMH U MPOTPaMM- HABBIKH JICJIOBOTO OOILICHHUS Ha
HBIX CPEICTB, B TOM YHCJIE PYCCKOM M MHOCTPAHHOM SI3bIKaX
OTE€YECTBEHHOI'O IIPOU3- VK43 - - HaBBIKAMH YTEHHSA U IIEPEBOJA TEK-
BOJICTBA, U MCITI0JIb30BaTh CTOB Ha HHOCTPAHHOM SI3bIKE B IIPO-
UX MPH PEIICHNH 33134 (heccHOHAIbHOM OOIIEHUH; HaBBIKAMHU
po¢eCCUOHATTLHOM JTesI- JIETIOBBIX KOMMYHHUKAIIUX B YCTHOU U
TEbHOCTH MUCHMEHHOH (popMe Ha pyCcCKOM U
WHOCTPAHHOM SI3bIKaX; METOIHKON
COCTaBJICHHS CYKJICHHS B MEXIINY-
HOCTHOM JIEJIOBOM OOIIIEHUH Ha pyC-
CKOM M MHOCTPAHHOM SI3bIKax
2. |IIKoc2 |CrmocoOHOCTH BBHITTONHATH I1IKoc-2.1 MOJIEJH TIpOLIecca U MPHHITN- - -
WHTETPAITIIO TIPOrPaMMHBIX 61 Pa3pabOTKH HHGOpMAITH-
MOJIyJIeH ¥ KOMITOHEHT OHHBIX CUCTEM, OCHOBHBIE
ITOAXOJIBI K MHTET PHPOBAHUIO
MIPOTPaMMHBIX MOJYJIeH B
nH(pOPMAITMOHHBIE CHCTEMBI
[TKoc-2.2 - MHTETPUPOBATH MOJYJIU B UH- -
(hopMaImoHHYIO CHCTEMY; OTJIa-
JKUBATh MPOTPAMMHBIE MOJTYIIH
[TKoc-2.3 - - HHTETpaIliy MOJLyJIel B HH(OpMaIH-
OHHYIO CUCTEMY; OTJIAJIKH TIPOTPaMM-
HBIX MOJOYyJIEei
3 ITKoc9 |Cmocoben npoBoauts ana- | [TKoc9.1 NPEMETHYIO 00JIaCTh aHaJH- - -

JIUTHYCCKOC NCCIICA0BAHUC C
MNPUMCHCHUEM TEXHOJIOTUH
OOJBIINX JaHHBIX

3a, THITBI OOJBLINX JTaHHBIX,
HMCTOYHUKU U METOJIbI U3BJIE-
YyeHus1 uHopManuu, Teope-




THYECKHUE U MPUKITAIHBIE OC-
HOBBI aHAJIN3a, TEXHOJIOTHI
XpaHeHus1 u 00pabOTKH, CO-
BpPEMEHHBIC METOIBI U H-
CTPYMEHTATBHbIE CPEACTBA
aHanu3a OOJIBIINX JAHHBIX

T1Koc9.2

OLICHHBATH COOTBETCTBYC HA0OPOB JIaH-
HBIX 33/1a4aM aHa/T32 OOJIBIINX JaH-
HBIX; VICTIONE30BATH UHCTPYMEHTAIBHbIC
CpEIICTBA JYTs M3BJICUCHHS], TPeo0paso-
BAHVIS, XPAHCHIST 1T O0paOOTKY TIAHHBIX
Y3 Pa3HOPOZHBIX FCTOYHHKOB; paspada-
THIBATH U OICHHBATH MOJICIH OOJTBITIAX
JIAHHBIX; aBTOMATH3APOBATH IPOLIECC
aHa3a OONBITIVX IAHHBIX; BURYATH3H-
POBATH PE3YIIHTATHI AHATH3A OOITBIIIX
JIGHHBIX

[TKoc-9.3

BBIOOPA HCTOYHHUKOB JITAHHBIX, OLIEHKH
COOTBETCTBHSI HA0Opa TaHHBIX MPEI-
METHOM 00JIaCTH M 3a/1a4aM aHAIATH-
YecKUX padoT; Mmoxy4eHus u GpuipTpa-
LA, U3BJICUCHHSI, IPOBEPKH, OUHUCTKH,
arperaiyy 1 pa3pabOTKH MPeICTaBIIe-
HUS OONIBIINX 0O0BEMOB JaHHBIX U3
TFETEPOreHHBIX HCTOYHUKOB




4. CTpyKTYypa M coep:KaHue AUCHUIIUHBI

4.1 Pacnipeesienne TPyA0EMKOCTH JUCIHUILIMHBI TI0 BUAaM padoT
1o ceMecTpam
O6mast Tpy1OEMKOCTh AMCIUIUIMHBI cocTaBisieT 3 3ad.ed. (108 wacoB), ux
pacmpezenieHue o BuaaM paboT U ceMecTpaMm MpeAcTaBIeHo B Tabnuie 2.

Ta6numa 2
Pacnipesiesienne TPy10éMKOCTH JMCUMILIMHBI 10 BUJaM padoT B 8 cemecTpe
TpyaoémMkocTh
Bun yuedHoli pa6oTnl yac. B T.4. 10 CeMecTpaM
Bcero/* Ne 8 /*
OO0mas Tpy10éMKOCTH TUCITUTUIMHEI IO 108 108
yueOHOMY TJIaHY
1. KonrakTHas padora: 48,25 48,25
AynutopHasi padoTa 48,25 48,25
6 mom yucne:
nexyuu (J1) 24 24
npaxkmuyeckue 3ansamust (113) 24 24
KOHCYIbmayuu nepeod dK3aMeHoM - -
KOHMAKMHAS paboma Ha NPOMeNCYMOUHOM KOHMPOIe
(KPA) 0,25 0,25
2. CamocTtosiTtesbHasi padora (CPC) 59,75 59,75
camocmosimenvHoe uzyieHue pazoenos, Camono02omosKa
(npopabomra u nosmoperue 1eKYUOHHO20 MAMepuaid u
Mamepuana y4eOHUKo8 U y4eOHbiX nocooull, n0020mosKa 39,75 39,75
K NPAKmuyecKum 3aHsmusm)
Bu mpoMexXyTOYHOTO KOHTPOJIS: 3ager
*B TOM YHCJIEC PAKTHYECKas TIOIT0TOBKA
4.2 CopepkaHue TUCHUIIIMHBI
Ta0muna 3

TemaTnyeckuil UIaH y4eOHOH TMCIUTIHHBI

AyauTopHasi padora Bueayauropu

HaumeHoBaHue pa3/iejioB U TeM

HCIUIIMH (YKPYTHEHHO) Beero J I3 IIKP | as paGora
- i BCero/* CP
Tema 1 «bonbimne nanusie (Big Data): 16 4 4 _ 3

COBpPEMEHHBIE TIOJIXOJIbI K 00paboTKe U
xpaHeHnuto. [IpobiaemMa MHOXKECTBEHHOT'O
CpaBHEHWMSI TAHHBIX)»

Theme 1 "Big Data: modern approaches to
processing and storage. The problem of
multiple data comparison"

Tema 2 «IIponecc ananmza. Obmas cxema 16 4 4 - 8
aHanu3a. M3BneueHune u BU3yain3anus
JAHHBIX. DTalbl MOJEIUPOBAHMUSL.
[Ipoutecc mocrpoenus moaenein. Popmsl
MIPEJICTaBJICHHSI TAHHBIX, TUITBI U BUJIBI
nanHbIX. [IpeacraBnenus HaOOpoB
JTAHHBIX)

Theme 2 "The process of analysis. The
general scheme of the analysis. Data
extraction and visualization. Stages of




HaumenoBanue pa3esioB U TeM
AUCHUILINH (YKPYITHEHHO)

Bcero

AynuTopHasi padora

JI

113
BCero/*

IHKP

BueayauropHn
asi paborta
CP

modeling. The process of building models.
Forms of data representation, types and
types of data. Representations of datasets"

Tema 3 «AxTyanbHOCTh TeXHOJOTUH Data
Mining kak cpencTB oOpabOTKH OOIBIINX
00bEMOB HH(POPMAITIID

Theme 3 "Relevance of Data Mining
technologies as means of processing large
amounts of information"

16

Tewma 4 «IIporpamMmmHoOe obecrieueHre B
00JacTH aHAIM3a JaHHBIX.
AHanutuyeckue miaT(opmal:
KJ1acCU(pUKauUs U 0COOEHHOCTH
IIPUMEHEHHUSL. SI3bIKH BU3yalIbHOTO
MOJICTTUPOBAHUS

Theme 4 "Software in the field of data
analysis. Analytical platforms:
classification and application features.
Visual modeling languages"

14

Tema 5 «AccollaTUBHbBIE MTPABUIIA.
AdPUHUTHBHBIN aHATU3, TPEIMETHBIN
Habop. [Tognepxka u TOCTOBEPHOCTH
acCOILMaTUBHOTO MpaBuia. 3HAYUMOCTb
aCCOILMATUBHBIX MPAaBUIL, TUPT U
JIEBEPEIK»

Theme 5 "Associative rules. Affinitive
analysis, subject set. Support and validity
of the associative rule. The significance of
associative rules, lift and leverage"

14

Tema 6 «IIpumepsl Ki1acTepu3alu B
pa3nuy4HbIX 00JacTsaX. Buasl MmeTpuxk.
[ITaru anroput™Ma. Mepbl pacCTOSTHHUII»
Theme 6 "Examples of clustering in
various fields. Types of metrics.
Algorithm steps. Distance measures"

14

Tema 7 «OCHOBHBIE OHATUS TEOPUU
HepoHHBIX ceTell. OCHOBHBIE MapaJUrMbl
HEHUPOHHBIX ceTel. MHOTOCIONHBIN
NEPCENTPOH: KIIacc pellaeMblX 3a1ad,
apXUTEKTypay

Theme 7 "Basic concepts of the theory of
neural networks. The main paradigms of
neural networks. Multilayer perceptron:
class of solved problems, architecture"

17,75

11,75

KOHTaKTHas paboTa Ha MPOMEKYTOUYHOM
koHTposie (KPA)

0,25

0,25

HToro nmo aucuunjinge

108

24

24

0,25

59,75

*B TOM YHCIIE MMPAaKTUYCCKad MOATOTOBKA




Tema 1. boabmmue nannbie (Big Data): coBpemeHHbIe M0AX0ABI K 00pa-
0oTke u xpaHenuio. [IpodjeMa MHOKeCTBEHHOT0 CPABHEHUSI TaHHBIX.

Theme 1 "Big Data: modern approaches to processing and storage. The
problem of multiple data comparison"

The study of a set of approaches, tools and methods for processing struc-
tured and unstructured data of huge volumes and a significant variety to obtain
human-perceived results that are effective in conditions of continuous growth, dis-
tribution across numerous nodes of a computer network.

Tema 2. IIpouecc ananuza. O0mas cxema anaausa. U3Bjieyenue u Bu-
3yaJu3anuda JaHHBIX. JTanbl MoaeaupoBanus. Ilpouecc mocrpoenusi moje-
Jeii. @opMbl MpeCTABIeHHs JAHHBIX, THTIHLI U BUAbI AaHHBIX. [IpeacraBie-
HHUS HA0OPOB TaHHBIX.

Theme 2 "The process of analysis. The general scheme of the analysis.
Data extraction and visualization. Stages of modeling. The process of building
models. Forms of data representation, types and types of data.
Representations of datasets"'.

The study of methods of the Data Mining class: association rule learning,
classification (methods of categorization of new data based on principles previous-
ly applied to existing data), cluster analysis, regression analysis.

Tema 3. AkryajbHOcTh TexHosioruid Data Mining kak cpeacrs oOpa-
00TKH 00JbIINX 00beMOB HH(pOPMALIHH.

Theme 3 "Relevance of Data Mining technologies as means of
processing large amounts of information"

Artificial neural networks, network analysis, optimization, including genetic
algorithms; pattern recognition; predictive analytics; simulation modeling; Spatial
analysis is a class of methods that use topological, geometric and geographical in-
formation in data.

Tema 4. IIporpammHoe o0ecnedyeHue B 00J1aCTH AHAJIU3A JAHHBIX. AHA-
JUTHYECKUE MIAT(OPMBbI: KJIacCH(PUKANUSA ¥ OCOOEHHOCTH NPUMEHEeHMS.
S3bIKH BU3YaJIbHOTO MOIETHPOBAHMS.

Theme 4 "Software in the field of data analysis. Analytical platforms:
classification and application features. Visual modeling languages"'.

The concept of prediction and foresight. The difference between forecasting
and foresight. The law of distribution of a random variable. Statistical estimates of
parameters. Trust areas. The theory of moments. Correlation analysis. Using a
multiple linear regression model to predict economic indicators.

Tema 5. AccoumaruBHble npaBuja. AQQUHUTHBHBIA AHAJIM3, NPeEI-
MeTHbIl HaOop. [logepikka U J0CTOBEPHOCTH ACCOUMATHBHOIO MpaBuJAa.
3HAYMMOCTH ACCOUMATUBHBIX MPABWJIL, JUPT U JIeBePeIK.

Theme 5 "Associative rules. Affinitive analysis, subject set. Support and
validity of the associative rule. The significance of associative rules, lift and
leverage''.

Smoothing of time series. Dynamic models with distributed lags. Stationary
time series. Stability testing. Cointegration. Time series analysis. Adaptive and
multiplicative forecasting methods. Exponential smoothing.
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Tema 6. Ilpumepsl KiIacTepu3anuM B Pa3jMYHbIX oOJacTsaX. Buabl
Merpuk. Illaru anropurma. Mepsl paccTOAHUI.

Theme 6 "Examples of clustering in various fields. Types of metrics.
Algorithm steps. Distance measures".

Integrated processes. Identification of the autoregressive moving average
model. Forecasting with time series models. Confidence intervals of the forecast.
Variance analysis of the influence of qualitative factors. Rank methods. Factor
analysis. The method of the main factors. Multidimensional scaling. The classical
model of multidimensional scaling. Non-metric methods. Cluster analysis.
Discriminant analysis. Multidimensional statistical analysis.

Tema 7. OcHOBHbBIC IOHATHSI TEOPHH HeHPOHHBIX ceTeil. OCHOBHBIE Ma-
paauMrMbl HEMPOHHBIX ceTeil. MHOIOCJO0MHBIH MEPCENTPOH: KJIACC peliaeMbIX
3a/Ja4, apXHTEeKTypa.

Theme 7 "Basic concepts of the theory of neural networks. The main
paradigms of neural networks. Multilayer perceptron: class of solved prob-
lems, architecture".

Application of the program for solving applied forecasting problems: data entry
and storage; the possibility of using variables of different types; frequency of fea-
tures, tables, graphs, tables of relevance, diagrams; primary descriptive statistics;
marketing and media research; analysis of marketing and media research data.

4.3 IlpakTHyecKne 3aHATHUSA

Taomuna 4
Conep:kanne NPAKTHYECKHUX 3AHATHI M1 KOHTPOJIbHbIE MEPONIPUSATHS
DopmMupyem Bun
Ha3spanue pasjgeina, Ne u Ha3BaHMe JIEKI U/ ble KOHTpOJbHOr | KoJs-Bo
TeMBI NPaKTHYECKHX 3aHITH I KOMIeTEeHIIHH 0 4acoB
MeponpHsITHS

Tema 1 «boapmme | Jlexuus 1 «bonplnne nanHbie I1IKoc-2.1;
nanubie (Big Data): | (Big Data): coBpeMeHHbI€ TTO- [TKoc9.1;
COBpPEMEHHBIE XO0JIbI K 00pabOTKE M XpaHCHUIOY [TKoc-2.2; i 4
MOIXOIBI K Lecture 1 "Big Data: modern ITKoc9.2;
00paboTKe 1 approaches to processing and [TKoc9.3;
XPaHEHHUIO. storage" ITKoc-2.3
[Ipobnema
MHO>KECTBEHHOTO
CpaBHEHHUS
JTAHHBIX)
fheme | Do e e | ey
Data: modern pas I1Koc9.2; Ycrabii

HEHUS TaHHBIX» 4
approaches to . " [TKoc9.3; 0Ipoc

: Practical class 1 "The problem

processing and . o [TKoc-2.3

of multiple data comparison
storage. The
problem of
multiple data
comparison"
Tema 2 «IIpouecc | Jlexuus 2 «IIpouecc ananusa. YK4.2; VK-
aHanmnza. OOmas OoOmas cxema a"anuza. M3Bie- 4.3; I1Koc-2.1; - 4
cXxema aHaJu3a. YEHUE U BU3YAJM3allMsl JAHHBIX) [1Koc9.3;
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dopmupyem Bun
Ha3Banue pa3zjgena, Ne 1 Ha3BaHMe JeKI Uit/ ble KOHTpoJbHOr | Koi-Bo
TEMbI NPAKTHYCCKUX 3aHATHIH KOMIIETCHIINH o JacoB
MeponpusTHs
N3Bneuenue u Lecture 2 "The process of analy- [MKoc-2.3
BHU3yaTu3alus sis. The general scheme of the
JTAHHBIX. DTarbl analysis. Data extraction and
MOJICTTUPOBAHUSI. visualization"
[Tpouecc
MTOCTPOCHHUS
Mozenend. @opmsl
MIPEICTaBICHUS
TAHHBIX, TUIIBI U
BHJIBI JTAHHBIX.
[IpencraBnenus
HabOPOB JTaHHBIX»
Theme 2 "The pro- | I1 2
2 pakTuyeckas padora 2 «ITamsl VK42: TKoc-
cess of analysis. MozenupoBanus. [Iponecc no-
N 9.1;11Koc-2.2; .
The general CTPOEHHUSI MOJIETIEN» VYerHbii
. — [1Koc9.2; 4
scheme of the Practical class 2 "This-py mod- K093 orpoc
analysis. Data ex- eling. The process of building "
4 . " [TKoc-2.3
traction and visual- | models
ization. Stages of
modeling. The pro-
cess of building
models. Forms of
data representation,
types and types of
data. Representa-
tions of datasets"
Tema 3 Jlexusa 3 « AKTyabHOCTb TEX-
«AKTyanbHOCTh Honoruit Data Mining kak
it Dat e Opab 0
TexHonoruit Data CpeacTB 00pabOTKH OOJIBIINX VK42: VK-
Mining kak 00beMOB HH(POPMALTUN ) )
" 43;11Koc-2.1; - 4
cpenctB o6padoTku | Lecture 3 "Relevance of Data
. : [TKoc9.1;
6onpmux 00beMoB | Mining technologies as means of
nHpopMaIum» processing large amounts of in-
Theme 3 formation"
"Relevance of Data
Mini ]
ining [IpakTnueckas pa60T51 3 «AxTy VKA42: VK-
technologies as aNbHOCTH TexHosorui Data .
.. 4.3;I1IKoc-2.1; YcTHbBIN
means of Mining» 4
. : " - [TKoc9.3; 0Ipoc
processing large Practical class 3 "The validity of
. - [MKoc-2.3
amounts of Data Mining technologies
information"
Tema 4 Jlexuus 4 «IIporpammuoe obec-
«IIporpammuoe neyeHue B 00JacTu aHaiIMu3a [TKoc9.2;
obOecrnieucHue B JIAaHHBIX » [TKoc-9.3; - 3
o0J1acTH aHaJIN3a Lecture 4 "Software engineering [TKoc-2.3
TaHHBIX. in the field of data analysis"
AHanuTHYeCKHE [IpakTuueckas pabota 4 «AHa- YK42; VK- o
YcTHBIN
1aT(HOPMBI: JUTHYECKHE TIaT(OPMBI: Kiac- 43;11Koc-2.1; 3
’ orpoc
KIacCU(pUKaIUs U cuduKals 1 0COOEHHOCTH I1IKoc9.1;
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dopmupyem Bun
Ha3Banue pa3zjgena, Ne m HazBanme Jeknui/ ble KOHTpoJbHOr | Koi-Bo
TEMbI NPAKTHYCCKUX 3aHATHIH KOMIIETCHIINH o JacoB
MeponpusTHs
0COOEHHOCTH IIPUMEHEHUS. SI3bIKH BU3yallb- [TKoc-2.2.
MPUMEHEHHUSL. HOT'O MOJICIIUPOBAHUS
SA3bIkn Practical class 4 "Analytical
BU3YQJILHOT'O platforms: classification and
MOJICTTUPOBAHUS application features. Visual
Theme 4 "Software | modeling languages"
in the field of data
analysis. Analytical
platforms:
classification and
application
features. Visual
modeling
languages"
Tema 5 Jlexus 5 «AccolaTUBHbBIE
«AccomuatuBHble | npaBuia. AGOUHUTHUBHBIN aHa-
. i . [on-
paBHiIa } M3, IpeIMeTHBII Haoop. [1ox VK42 VK-
AduHUTHBHBIN JIEp’KKa U JTOCTOBEPHOCTh acCO-
4.3; IIKoc-2.1;
aHaJm3, [IUATHBHOTO TTPABHIIA - 3
. " . [TKoc9.1;
MIPEAMETHBIN Lecture 5 "Associative rules.
oo : . [TKoc-2.3
Habop. [lognepxkka | Affinitive analysis, subject set.
1 IOCTOBEPHOCTh Support and reliability of the
aCCOLMaTUBHOIO associative rule"
MpaBuIa.
3HaYMMOCTh
aCCOLMAaTUBHBIX
MpaBWIL, TUQPT U
J'IEBe ez’pK»(b [IpakTrueckas padota 5
p «PacueT 3HaumMoOCTH YK42; VK-
Theme 5
" .. ACCOIIMATUBHBIX MPABWI, JTUPT U [TKoc-2.2; N
Associative rules. ’ YcTHbI
Affinitive analysis AICBEPEILIO [Koc-H.2, orpoc 3
: ’ | Practical class 5 "Calculation of [1Koc9.3;
subject set. Support .. ..
py the significance of associative [1Koc-2.3
and validity of the . i
o rules, lift and leverage
associative rule.
The significance of
associative rules,
lift and leverage"
Tema 6 «IIpumepst | Jlekiusa 6 «IIpumepsl
KJIaCTepU3allu1 B KJIACTEpPU3ALIUU B PA3IHMUHBIX
Pa3IMYHBIX obnactsax. Buaer metpuk. [llaru YK4.2; VK-
obnacTsax. Bumsr anroputma. Mepsl paccrosiHui» | 4.3;11Koc-2.1; 3
Metpuk. [larn Lecture 6 "Examples of [TKoc9.3;
anroput™a. Mepsl | clustering in various fields. [TKoc-2.3
paccTOsTHUIN» Types of metrics. Algorithm
Theme 6 steps. Distance measures"
"Examples of ITpakTuueckas padora 6 YK42; VK-
clustering in «IIpumepsl KilacTepu3alyy B 43;11Koc-2.1; YcTHBIN 3
various fields. pa3INUHBIX 00IACTIX» [Koc-9.1; oI1poc
Types of metrics. Practical class 6 "Examples of ITKoc-2.2;
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dopmupyem Bun
Ha3Banmue pasnena, Ne u HazBaHMe JIeKIUi/ ble KOHTpoJbHOr | Koi-Bo
TEMbI NPAKTHYCCKUX 3aHATHIH KOMIIETCHIINH o JacoB
MepOonpusTHS
Algorithm steps. clustering in various fields."
Distance measures"
Tema 7 «Oxonnsie | Jlekuus 7 «OxkonHbie QyHKIIMT
5 Py VK42; VK-
byHKIHMU B B 3a7auax ¢uibTpanuu. Jlerex- 43 TKoe2.1-
3aJ1a4ax TUPOBAHHE CIA0BIX CUTHAJIOB) - o
e S [TKoc-2.2; - 3
¢bwIbTpanuu. Lecture 7 "Window functions in MKoc-9.2-
JlerekTrpoBaHUE filtering problems. Detecting o
; o [MKoc-2.3
crnabbIX curHanoB» | weak signals
Theme 7 "Window | Ipakruueckas pabora 7 «OkoH-
functions in Hble PYHKIIMH B 3aa49ax (Prib-
filtering tasks T aul(fz I[ETGKTI/I gBaHI/Ie(b cia VK42 TIRoc-
: : DaTLIH. P 22;TKoc92; | Vermpii
Detection of weak | ObIx cUTHAIOB 3
. " . A [MKoc9.3; OIIpoc
signals Practical class 7 "Window
. s . [MKoc-2.3
functions in filtering tasks.
Detection of weak signals"
Tadomuna 5

Hepequb BOIIPOCOB IJIsl CAMOCTOATEC/IBbHOI0 H3YYCHUA TUCIHUIIJINHBI

Ne IlepeyeHs paccMaTpuBaeMbIX BONPOCOB /I
Ha3Banmue pa3aena, TemMmbl
n/n CaMOCTOSITEJIbHOT0 H3YYeHHUsI
1. | Tema 1 «bonbimue nannsie (Big | M3ydyeHne cOBOKYITHOCTH MOAX0/I0B, HHCTPYMEHTOB U
Data): coBpeMeHHbIE TTOAXOBI | METOZ0OB 00OPabOTKH CTPYKTYPHPOBAHHBIX U
K 00paboTKe U XpaHECHHUIO. HECTPYKTYPHUPOBAHHBIX JAHHBIX OTPOMHBIX 00BEMOB H
[IpoGiieMa MHOKECTBEHHOTO 3HaYUTENIbHOTO MHOI000pa3us /Ui MOJTy4eHus
CpPaBHEHMSI TaHHBIX» BOCIPUHHUMAEMBIX YEJIOBEKOM pPe3yJIbTaTOB.
Theme 1 "Big Data: modern The study of a set of approaches, tools and methods for
approaches to processing and processing structured and unstructured data of huge
storage. The problem of volumes and a significant variety to obtain human-
multiple data comparison" perceived results.
(VK-4.2; YK-4.3; [1Koc-2.1; ITKoc-9.1; [1Koc-2.2; [TKoc-
9.2; 1TKoc-9.3; 11Koc-2.3).
2. | Tema 2 «IIpouecc ananusa. Anroputmbl MapReduce, mporpaMMHBIMU KapKacamu U

OOwas cxema aHaIu3a.
W3Bnedenue U BU3yanu3anus
IAHHBIX. DTaIbl
MmoenupoBanus. [Ipouecc
ocTpoeHust Mojieneit. @opmbl
IIPEJCTaBICHUS JAHHBIX, TUIIbI
U BUJbI JaHHBIX.
[IpencraBnenus HabOpoB
JTAHHBIX

Theme 2 "The process
of analysis. The general scheme
of the analysis. Data extraction
and visualization. Stages of
modeling. The process of build-
ing models. Forms of data rep-
resentation, types and types of
data. Representations of da-

oubmmoTexkamu npoekra Hadoop

MapReduce algorithms, software frameworks and libraries
of the Hadoop project.

(YK-4.2; YK-4.3; I1Koc-2.1; [1Koc-9.1; I1Koc-2.2; ITKoc-
9.2; 1TKoc-9.3; I1Koc-2.3).
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HasBanue pa3aejia, TEMbI

HepequL paccMaTpuBaeMbIX BOIIPOCOB AJIsA

n/n CaMOCTOSAITEIbHOI0 H3Y4YeHHs
tasets"

3. | Tema 3 «AKTyanbHOCTh JlnHaMuuecKkre MOJIENH C PaclpeeIICHHBIMHU JIaTAMH.
texHosoruit Data Mining xax CranuoHapHble BpeMEHHbIE psiibl. TecTupoBaHue
cpeacTB 00pabOTKU OOJIBIINX craunoHapHocTH. Konnrerparms. AHaan3 BpeMEHHbBIX
00bEeMOB HH(POPMAITII PSA0B. ATaNTUBHBIE U MYJIbTUTUIMKATUBHBIE METO/IBI
Theme 3 "Relevance of Data IPOTHO3UPOBAHMSL.

Mining technologies as means | Dynamic models with distributed lags. Stationary time

of processing large amounts of | series. Stationarity testing. Cointegration. Time series

information" analysis. Adaptive and multiplicative forecasting methods.
(YK-4.2; YK-4.3; I1Koc-2.1; [1Koc-9.1; T1Koc-2.2; [TKoc-
9.2; 1TKoc-9.3; T1Koc-2.3).

4. | Tema 4 «IIporpammuoe HckyccTBEeHHBIE HEMPOHHBIE CETH, CETEBOW aHAJIU3,
obecrieyeHre B 00JIacTH ONITUMU3AIIHS, B TOM YHCIIC TEHETHYECKUE aIrOPUTMBI;
aHaM3a TaHHBIX. pacro3HaBaHue 00pa3oB.

AHanmuTUYECKUE TIAT(HOPMBI: Artificial neural networks, network analysis, optimization,
Kjaccugukanus u ocooennoctu | including genetic algorithms; pattern recognition.
MpUMEeHeHHUsl. S3bIku (YK-4.2; YK-4.3; T1Koc-2.1; [1Koc-9.1; TTKoc-2.2; ITKoc-
BHU3yanpHOro MoaenupoBanus» | 9.2; [1Koc-9.3; I1Koc-2.3).

Theme 4 "Software in the field

of data analysis. Analytical

platforms: classification and

application features. Visual

modeling languages"

5. Tema 5 «AccollMaTUBHBIE [Ipomiecc ananmza 60BIINX JaHHBIX. TEXHOIOTHY aHATN3a
npaBuia. AGOUHUTUBHBII OonpIuX TaHHBIX. HayuHbie mpobieMsl B o6acTu
aHaJIM3, TPEIMETHBIA HA0OP. OOJIBIINX JAHHBIX.

[Tognepxkka u TOCTOBEPHOCTH The process of analyzing big data. Big data analysis
aCCOIIMAaTUBHOTO TTpaBuJIa. technologies. Scientific problems in the field of big data.
3HAYNMOCTD aCCOIIMAaTHBHBIX ( YK-4.2; YK-4.3; TI1Koc-2.1; I1Koc-9.1; [TKoc-2.2; ITKoc-
TpaBUJI, JIUPT U JIEBEPEIHK» 9.2; TTKoc-9.3; I1Koc-2.3).

Theme 5 "Associative rules.

Affinitive analysis, subject set.

Support and validity of the

associative rule. The

significance of associative

rules, lift and leverage"

6. | Tema 6 «IIpumepsr [Iporuo3upoBaHue U MPEIBUICHUE B COIMATBLHO-
KJIACTEPH3AIIMU B PA3ITUYHBIX NOJUTUYECKUX M MeIHa mpolieccax. MeTo bl
obnactax. Buasl metpuk. lllaru | mpornosupoBanus. Forecasting and foresight in socio-
anropuTMa. Mepbl political and media processes. Forecasting methods. (YK-
pacCTOAHUN» 4.2; YK-4.3; I1Koc-2.1; I1Koc-9.1; I1IKoc-2.2; I1Koc-9.2;
Theme 6 "Examples of [TKoc-9.3; TIKoc-2.3).
clustering in various fields.

Types of metrics. Algorithm
steps. Distance measures"
7. | Tema 7 «OcHOBHBIE NOHSTHSA Statistical information processing programs. Presentation

TEOPUU HEUPOHHBIX CETEH.
OcHOBHBIE TapaIUTMBbI
HEHUPOHHBIX CETEH.
MHOrOCI0MHBIN IEPCENTPOH:
KJIACC PELIAEMBIX 3a/1a4,

of the capabilities of the SPSS Statistics package for the
purposes of analyzing socio-political processes. (YK-4.2;
VK-4.3; [IKoc-2.1; I1Koc-9.1; ITKoc-2.2; I1IKoc-9.2;
[TKoc-9.3; T1Koc-2.3).
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n/n

HasBanue pa3aejia, TEMbI

HepequL paccMaTpuBaeMbIX BOIIPOCOB AJIsA
CAMOCTOATEJIBHOI0 H3YUYCHUSA

apXUTEKTypa»
Theme 7 "Basic concepts of the
theory of neural networks. The
main paradigms of neural
networks. Multilayer
perceptron: class of solved
problems, architecture"

5. O0pa3oBaTe/ibHbIE TEXHOJIOT U

Ta0muna 6

IlpuMeHeHMe AKTUBHBIX U HHTCPAKTHUBHBIX Oﬁpa30BaTeJIbHBIX TEXHOJIOTUH

HaumenoBanue
HCIOJIb3YeMbIX
AKTHUBHBIX U MH-

Ne
w/n Tema u ¢popma 3aHATHS TePaKTHBHBIX 00-
pa3oBaTeIbHBIX
TeXHOJIOT Uil
(¢pop™m 00yueHuUs1)

1. | Tema 1 «bonbmue nanusie (Big Data): coBpemenHbIe 113 Pa30op koHKpeT-
moaxoAb! K 00padoTke u xpanenuto. [Ipodbmema HBIX CUTyalui
MHO>KECTBECHHOTO CPaBHEHUS JTAHHBIX)

Theme 1 "Big Data: modern approaches to processing and
storage. The problem of multiple data comparison"

2. | Tema 2 «IIpormecc ananuza. O0mias cxema aHaJIM3a. 113 Mo3roBoii mrypm
N3Breuenne u BU3yanu3amus JaHHbIX. JTarbl
MozenupoBanus. [Iponecc nocrpoenus moaenein. Dopmel
MIpe/ICTaBJICHUS] TAHHBIX, TUITbI U BUJIbI TAHHbBIX.

[IpencraBnenust HaOOPOB JAHHBIX)

Theme 2 "The process of analysis. The general scheme of
the analysis. Data extraction and visualization. Stages of
modeling. The process of building models. Forms of data
representation, types and types of data. Representations of
datasets"

3. | Tema 3 «AxryanpHOCTh TexHOJIOTHH Data Mining kak 113 Paz6op xoHkper-
cpenctB 00paboTKH 0OJBIIUX 00bEMOB HHPOPMALTUN HBIX CUTyalui
Theme 3 "Relevance of Data Mining technologies as means
of processing large amounts of information"

4. | Tema 4 «IIporpammuoe obecrieueHue B 001acTy aHAIK3A 113 Pa30op koHKpeT-

JTaHHBIX. AHAIUTHYECKHE TIAT()OPMBI: KilacCU(pHUKALUS 1
0COOCHHOCTH MTPUMEHEHHUSI. SI3bIKH BU3YaIbHOTO
MOJICTTUPOBAHMS»

Theme 4 "Software in the field of data analysis. Analytical
platforms: classification and application features. Visual
modeling languages"

HBIX CUTyaluuil

16




6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS aTTeCTALUSA 110
UTOraM OCBOCHHUS JUCHUIIMHbBI

6.1. TunoBbie KOHTPOJIbHbIC 3aJAHUS UJIH HHbIE MATEPHUAJIbI, HEO0X0AUMbIE
JJIS1 OLCHKH 3HAHMI, YMEHHI M HABBIKOB U (MJIM) ONBITA 1eATeIbHOCTH

Bonpocsl A1l NOATOTOBKH K YCTHBIM ONPOcam

Theme 1. Big Data: modern approaches to processing and storage. The
problem of multiple data comparison.

1. Definition of big data, key characteristics. Examples of big data tasks.

2. The main types of data. To give a brief comparative description of the soft-
ware tools for data analysis.

3. Describe the constructions of the language R, list the types of the language
R, give examples.

4. The role of a data analyst (Data Scientist). Key competencies of the analyst.

Theme 2. The process of analysis. The general scheme of the analysis. Data
extraction and visualization. Stages of modeling. The process of building models.
Forms of data representation, types and types of data. Representations of data
sets.

1. Differences between BI and Data Science.

2. The "life cycle" of the big data analytics project.

3. Typical architecture of a project in the field of big data.

Theme 3. Relevance of Data Mining technologies as a means of processing
large amounts of information.

1. Basic concepts of statistics and descriptive analysis: measurement scales.

2. General population and sampling.

3. Normal distribution.

4. The level of statistical reliability.

Theme 4. Software in the field of data analysis. Analytical platforms: clas-
sification and application features. Visual modeling languages.

1. Correlation and regression analysis.

2. Correlation coefficient. Graphical representation.

3. Formulation of the regression analysis problem.

4. Explain the term "Linear regression". Give examples of the use of regression
analysis

Theme 5. Associative rules. Affinitive analysis, a pre-metric set. Support
and validity of the associative rule. The significance of associative rules, lift and
leverage.

1. Vector model of information search.

2. tf and idf indicators. Calculating the proximity between the request and the
document.

3. Application of the "Naive Bayes" method for automatic classification of
texts.

4. PageRank link ranking algorithm: method of calculation, role in information
search.
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Theme 6. Examples of clustering in various fields. Types of metrics. Algo-
rithm steps. Distance measures.

1. Application of the SAS/STAT LOGISTIC procedure for solving binary and
multiclass classification problems: syntax, basic parameters.

2. Step-by-step algorithms for selecting variables.

3. Interpretation of results: basic statistics and graphs.

4. Image conversion based on the equalization of the brightness histogram.

Theme 7. Window functions in filtering tasks. Detection of weak signals.

1. Image conversion based on the equalization of the brightness histogram.

2. Convolution of functions.

3. One-dimensional and two-dimensional convolution and its properties.
Discrete convolution of images.

4. Image edge processing during convolution

6.2. Onucanme nokasareseil 1 KpUTepueB KOHTPOJISl YCIIEBAeMOCTH, ONIUCAHUE
HIKAJI OleHUBAHUS
B BochbMOM cemecTpe NSl OleHKH 3HAHWH, YMEHHIA, HAaBBIKOB U (POPMHUPOBAHUS
KOMIIETCHIIUN TI0 JUCIUIUIMHE MOXKET MPUMEHSTHCS 0aIbHO-PETHHIOBasi CUCTE-
Ma KOHTPOJISI ¥ OI[EHKH yCIIEBAEMOCTH CTY/ICHTOB.
B ocHoBy 6amnbHO-peliTuHroBoii cuctembl (BPC) monoxeHsl NpUHIMIBI, B CO-

OTBETCTBUHU C KOTOPHIMH (hOPMHPOBAHHE PEHTHHIA CTYIEHTA OCYIIECTBISETCS B XO-
7€ TEKYIIEeT0, MPOMEKYTOUHOTO KOHTPOJISI U TIPOMEKYTOUHOM aTTECTAIINN 3HAHUH.

Tadomuma 7
HIxanaa
3auer
OlLlCHUBAHUSA
103-170 3a4yeT
0-102 He3a4eT

CTyAeHT MOKeT MOIY4YuTh Oaibl 32 YCTHBIN onpoc — MakcumyM 10 GasioB 3a
NPAaBWJIBHBIA OTBET Ha BOTIPOCHI MPEIO aBaATENS.

Takum 006pa3oM, 3a yCTHBIN onpoc — 7 yCTHBIX orpocoB 1o 10 6amioB = 7 *10
= 70 6ammoB. OTBETHI Ha BOMPOCHI Ha 3auete 2 Bompoca *50 6amroB = 100 6amios.

Jlist monydeHus 3ayeTra CTYJEHT JOJDKEH, OTBETHTh MUHUMYM Ha 6 YCTHBIX
ompoca B TeueHuu cemecTpa (60 6auioB) U OTBETUTh MUHMMYM Ha 1 BOIpocC Ha 3adye-
Te (50 6ayoB). MToro nis momydenus 3adeta HeoOxoaumo MuauMyM 102 Gamra. B
CJIy4ae HEBBITIOJHEHUS OJHOTO W3 MYHKTOB (IIPOITYCK 3aHATHSI, OTCYTCTBUE Ha YCT-
HOM OIIPOCE), CTYJICHT MOXKET aKTHBHO MPOSBUTH C€0s B IPYTUX BUAAX TEKYIIETO U
MIPOMEKYTOUYHOTO KOHTPOJISi (OTBETHI Ha YCTHBIE BOMPOCHI, OTBETHI HAa 3a4eTe U TaK
nanee).

7. YueOHO-MeTOAMYECKOEe U HH(POPMAIIMOHHOE 00ecnevYeHue JUCIUTIINHbI
7.1 OcHoBHas JUTEpaTypa

1. [TomyskroBa, H. P. Pa3zpabotka BeO-mpuinokeHuit : ydeOHOEe mocobue
mist By3oB/ H. P. IlomyskroBa. — Mocksa : UznmatensctBo IOpaiir, 2022. —
204 c. — (Boicmiee oOpaszoBanue). — ISBN 978-5-534-13715-6. — TekcT : anek-
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TPOHHBIHN // O6pa3zoBarenbHas matdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/519714 (nata oopamenus: 18.08.2022).
2. Coiconetun, E. I'. PazpaboTka MHTEpHET-NPUIIOKEHUN ;| yueOHOE MOCO-

oue nns By3oB/ E.TI. Ceicometun, C.Jl. PocTyHueB; moa HaydHOH penakuuen
JI. T'. Hopocunckoro. — Mocksa : M3gatensctBo FOpaiit, 2022. — 90 c. — (Bsic-
mee oopazoBanue). — ISBN 978-5-9916-9975-4. — Tekct : anexrponHsiit // O0pa-
3oBatenbHas miargopma KOpaitt [calit]. — URL: https://urait.ru/bcode/492224 (nata
obOpamenus: 18.08.2022).

3. Ty3oBckuii, A. ®@. IlpoexktupoBaHue u pazpaboTka wWeb-NpUIOKEHUH :

yueOHoe nocodue miist By30B / A. ®@. Ty3oBckuit. — Mocksa : U3patensctBo OpaiiT,
2022. — 218 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-00515-8. — Tekcer :
anexkTpoHHbIt  //  OOpasoBatenbHas  1iatdpopma  FOpait  [caiit]. —
URL: https://urait.ru/bcode/490128 (nara oOpamienus: 18.08.2022).

7.2 lonoJIHUTEIbHAS JIUTEPATYypPa

1. BoponoB, M. B. Cuctembl HCKYCCTBEHHOTO WHTEIUICKTA : YYEOHUK W
npakTukyMm s By3oB / M. B. Boponos, B. U. [lumenos, 1. A. HebaeB. — Mockaa :
NznarensctBo KOpaiit, 2022. — 256 c. — (Bricmiee obpazoanue). — ISBN 978-5-
534-14916-6. — Tekct : anexTpoHHbI // OOpa3zoBarenpHas miatdpopma FOpaiT
[catiT]. — URL: https://urait.ru/bcode/519916 (mara ob6pamienus: 18.08.2022).

2. JIaBpumiena, E. M. IlporpamMmmHas WHX€HEpUsI U TEXHOJOTHHU MPOrpaMMHU-

pPOBaHUS CIOXKHBIX cUCTeM : yueOHuk mis By30B/ E. M. JlaBpumeBa. — 2-e u3m.,
ucrp. u gor. — Mocksa : M3gatensctBo FOpaiit, 2022. — 432 ¢. — (Bricmiee obpa-
3oBanue). — ISBN 978-5-534-07604-2. — TekcT : anmekTpoHHbIN // OOpa3oBaTeb-
Has 1uatdopma FOpaiit [carit]. — URL: https://urait.ru/bcode/513067 (mata oGpa-
menus: 18.08.2022).

3. YmpaBienue nporpaMMHBIMU TMPOEKTaMH : ydeOHOe mocoOue st By30B /

B. E. I'Bo3neB [u np.] ; moa penakuueit P. @. ManukoBa. — Mocksa : U31aTenbCcTBO
FOpaiit, 2022. — 167 ¢. — (Bricmiee o6pazoBanue). — [ISBN 978-5-534-14329-4. —
Texcr : oanexktponuwiii // OOpaszoBarenbHas mnatdopma IOpaitt [caliT]. —
URL: https://urait.ru/bcode/519678 (mata obpamenus: 18.08.2022).

7.3 MeToau4ecKue yKa3aHHsl, peKOMEHIAINH U APyTrue MaTepuaibl K
3aHATHAM

1. CoxonoBa, B. B. BeiunucnurenbHas TeXHUKAa U MHPOPMAIIMOHHBIE TEXHO-
noruu. Pa3paboTka MOOWIBHBIX TPWIOKEHUH : ydeOHOe mocobue s BY30B /
B. B. CokonoBa. — Mocksa : U3narensctBo Opaiit, 2022. — 175 ¢. — (Bbiciuee
obpazoBanue). — ISBN 978-5-9916-6525-4. — Texct : snexrponnsiii // Obpa3oBa-
tenbHas mnatdopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/490305 (nata 00-
pamenus: 18.08.2022).
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2. Yepnbies, C. A. IlpuHuunel, marrepHbl U METOJOJIOTMHM pa3pabOTKU
porpaMMHOro obecrieueHus : yuyeOHoe mnocobue s By3oB/ C. A. UepHbllieB. —

Mocksa : UzpatensctBo HOpaitt, 2023. — 176 c. — (Bricuiee obpa3zoBanue). —
ISBN 978-5-534-14383-6. — Texct : anekTpoHHbli // OOpa3oBarenbHas miargopma
KOpaitt  [caiit]. —  URL: https://urait.ru/bcode/520097 (nata  oOpaiieHus:
18.08.2022).

8. Ilepevyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«HTEepHET», HEOOXOAMMBIX /IJIsl OCBOCHHS JUCIUIIINHbI

1. Odbunmaneusiii cait Python. URL: https://www.python.org/ (OTKpbITHIN 10-
CTYII)

2. OpunmanbHbId cCalT TUCTPUOYTHBA SI3BIKOB MporpammupoBanus Python u R
Anaconda. URL: https://www.anaconda.com/ (OTKpPBITBIN TOCTY)

3. Odpunuaneubiii calT Pocctata. URL: https://rosstat.gov.ru/ (OTKpBITHIN J10-
CTYyII).

9. IlepeyeHb MPOrpaMMHOIO od0ecnedyeHuss 1 MHPOPMANMOHHBIX CIIPABOYHBIX
CHCTEeM

Tabmuna 9
IlepeyeHb, MPOrpaMMHOT0 o0ecneYeHus!

HaumeHoBaHue
Ne | pa3znena yueo- | HammenoBanue Tun ABTO I'ox
n/n HOM MPOrpamMmmbl MPOrpamMmbl P pa3padoTku

JAUCHHUIIIMHBI

Tema 1 «bonpmme
nanubie (Big Data):
COBpPEMCHHBIC
MOJIXO/IBI K
00paboTKe 1
XpaHCHHUIO.
[Ipobnema

1 |MHOXECTBEHHOTO
CpaBHEHWMSI TAHHBIX)»
Theme 1 "Big Data:
modern approaches
to processing and
storage. The
problem of multiple
data comparison"

PacyerHas/cucrema
Excel/ ynpapienus nake- | Microsoft/Anaconda

Word/Anaconda | TamMu U ucTpuOy- Inc.
TUB

2007/2012

Tema 2 «IIpomecc
aHanmmuza. Oomas
CcXeMa aHajiau3a.
H3Bnedenue u PacuerHas/cucrema
BHU3yaJIU3aLus Excel/ ynpasieHus nake- | Microsoft/Anaconda
aHHBIX. DTalbl Word/Anaconda| TamMu u zLI/ICTpI/I6y— Inc.
MOJIETIUPOBAHMUS. THUB
[Ipouece
IIOCTPOEHHUS
Mozenend. Popmsl

2007/2012
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https://urait.ru/bcode/520097
https://rosstat.gov.ru/

MIPECTABICHHUS
JaHHBbIX, TUIIbI U
BHUJbI JaHHBIX.
[IpencraBnenus
HaO0OPOB JTAHHBIX)
Theme 2
"The process of
analysis. The gen-
eral scheme of the
analysis. Data ex-
traction and visuali-
zation. Stages of
modeling. The pro-
cess of building
models. Forms of
data representation,
types and types of
data. Representa-
tions of datasets"

Tema 3
«AKTYyaJIbHOCTh
TexHojorui Data
Mining xak cpeacTB
00paboTKn
00JBITUX 00BEMOB
nHpoOpMaITUI»
Theme 3 "Relevance
of Data Mining
technologies as
means of processing
large amounts of
information"

Excel/
Word/Anaconda

PacueTrnas/cucrema
yIpaBIICHUS TIaKe-
TaMH B TUCTPUOY-

THB

Microsoft/Anaconda
Inc.

2007/2012

Tema 4
«ITporpammHuoe
obecrnieucHUEe B
o0JacTH aHaIn3a
JAHHBIX.
AHanmutndeckue
IaTHOPMBI:
KJ1accuukanus u
0COOEHHOCTH
MIPUMCHCHHSI.
SI3bIKK BU3YaIbHOTO
MOJICITUPOBAHHUSI
Theme 4 "Software
in the field of data
analysis. Analytical
platforms:
classification and
application features.
Visual modeling
languages"

Excel/
Word/Anaconda

PacuyeTnas/cucrema

yIpaBJICHUS TTaKe-

TaMUu U IUCTpUOy-
THB

Microsoft/Anaconda
Inc.

2007/2012
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10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM ISl
OCYyILIeCTBJIEHUS 00PAa30BaTEILHOIO NMPOLECCa M0 AUCIHUIINHE

Taomuna 10

Ceenenusi 00 00eCnIe4eHHOCTH CIIEHAJTU3MPOBAHHBIMY Ay IMTOPHUSIMH,
KaOMHETaMM, Ja00pPaTOPUSMHU

HanMeHoBaHHe cCeNHAILHBIX MOMe-
IIeHU ¥ MOMeNleHuH IJIsl CaMOCTO%-
TeJIbHOI padoThl (Ne yueOHOro Kopmyca,
Ne aynuropun)

OcHalleHHOCTD CleNUAIbHBIX IOMELIeHNH H
NOMelleHUil I CAaMOCTOSATeIbHOI padoThI**

1

2

yueOHas ayIUTOpHS AJISl IPOBEICHUSI 3aHSATHI
JEKIIMOHHOTO THIIA, y4eOHas ayAuTOPHS JUIS
MPOBEICHUS PAKTHUECKUX 3aHSATHI, TPYIIIO-
BbIX WM WHJMBUAYAJIbHBIX KOHCYJIbTAIWM,
TEKYIIEro KOHTPOJISI M MPOMEKYTOUHOU
arrectanuu (Y4eOnsrit koprnyc Ne 2, ayauro-
pusi Ne 102)

Mynerumenua: Ilpoektop ACERX118 depHbiii [mr.jpz
11.001], KOMIIBIOTEP KOH(UTYpayn: CelD-
1800/512/80/DVD-R

yueOHasi ayTUTOpHsl IJIsl IPOBEACHUS 3aHATHIA
JICKIIMOHHOTO THIIA, ydeOHas ayAuTOpHs IUIs
MIPOBEICHMS 3aHATUHN, I'PYIIIOBBIX W HWHIU-
BUyaIIbHBIX KOHCYJIBTALIMM, TEKyLIErO
KOHTPOJIA M IPOMEKYTOUYHOM aTTecTaluu
(Yuebnsriit koprmyc Ne 2, ayautopust Ne 101)

Mynbrumenna: MoHuTop UHB.Ne 34799/3, skpaH HaCTEH-
HBIH ¢ anekrpornpuBonoM wHB.Ne 35641/7, cucreMHBIH
omox uHB.Ne 558788/135, mocka MenoBasi, CTyJbsi-87,
cTonbI-50

y4ueOHass ayaAuTOPHs JJIs IPOBEICHUS 3aHITHA
JICKIITMOHHOI'O THIIA, y‘ICGHaH AyaAUTOpUa I
MPOBEACHUS 3aHATUI, T'PYIIOBBIX U WHIU-
BUAYAJIbHBIX KOHCYJIbTallMi, TEKYIETO
KOHTPOJISI M MPOMEXKYTOYHOM aTTeCTalnu
(YVae6nsrii koprryc Ne 2, ayauropust Ne 202)

Mynsrumenna: Cucremusbrit 6ok 1 mr. (MHB. 556563),
Mounwutop 1 wr. (MuB. 34799/4), maptel 36 mT., cCKaMbs
36 mT., mOcKa MenoBas 1 IIT., dKpaH I MPOEKTopa
HAaCTEHHO MOTOJIOYHBI.

y4eOHasi ayJUTOPHS JUIS NIPOBENICHHUS MPAKTH-
YeCKUX 3aHITUH, TPYNIOBBIX W WHIWBUIY-
QJbHBIX KOHCYJIbTAllUM, TEKYIEro KOH-
Tpodsi M TPOMEXKYTOYHOM aTTecTaluu
(YVae6nsrit koprryc Ne 2, ayauropus Ne 302)

10  xommbioTrepoB  KoH(puryparuu: INTELCorei3-
2100/4096 Mb/500Gb/DVD-RW, MSWord, MSExcel,
nakeTsl mpukiaamgHeix mporpamm: STATA, R, EViews,
Statistica, mocTym k ceru Internet, cipaBOYHON CHCTEMBI
KoncynpranTlIntoc

LenTpanpHas HaydHast OMOTNOTEKa MEHH
H.N. JKenesHosa

YuranspHble 3216 ONOINOTEKN

Crynendeckoe o0ImexxnTHe

Komuara m1st caMmonoarotoBku

11. MeToanyeckue peKOMeHIAIUU CTYAEHTAM M0 OCBOCHUIO IHCIIUIIHHBI

[IpucTtynas Kk U3y4eHUIO TUCHUTUINHBI «Pa3paboTka CpencTB MHTErpaluu U
MOJJIEP)KKHA TOTOBOTO PEIICHUsS A aHajdu3a OOJBIIMX JAaHHBIX HAa MHOCTPAHHOM
S3BIKE», CTYICHTHI IOJDKHBI O3HAKOMUTBCS C YU4eOHOW MporpaMMon, yueOHOM, Hayd-
HOM M METOJMYECKOW JNHUTEepaTypol, umeromleiics B 6ubnmoreke PITAY-MCXA um.
K.A. TumupsizeBa, moaydnuTh B OMOIHOTEKE PEKOMEHIOBAHHBIE YICOHUKU U yU4eOHO-
METOJUYECKHE MOCOOUS, 3aBECTH HOBYIO T€TPab sl pa0OTHI C IEPBOMCTOUYHUKAMMU.

B xoxe 3aHsATHII BeCTH KOHCIIEKTUPOBaHKME yueOHOro matepuana. OOpamaTh
BHUMaHHE Ha KaTeropuu, (HOPMYIUPOBKHU, PACKPBHIBAIONINE COAEPNKAHUE TEX WIIU
WHBIX SBJICHUI U MPOILIECCOB, HAYYHBIE BBIBOJIBI M MPAKTHUYECKUE PEKOMEHJAlNU. 3a-
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JaBaTh IIPEIOAABATEI0 YTOYHSAIOIIUE BOIPOCHI C LB YACHEHUSA TEOPETUYECKUX
IIOJI0KEHUN, pa3pelICHNs CIIOPHBIX CUTYalLUH.

B Xozxe moAroToBKM K NMPAaKTUYECKUM 3aHATHUAM HU3Yy4YUThb OCHOBHYIO JINTEPA-
TYypPY, O3HAKOMUTBLCS C JOIIOJIHUTEIBHON JIUTEPATYPOU B COOTBETCTBUM C IOCTABIICH-
HOM 3amaueid. [Ipu 3TOM yuyecTh peKOMEHIalMK MpenoiaBaresns U TpeOoBaHus yueo-
HOI mporpammbl. Heo6xoaumMo qopabaTsiBaTh CBOM KOHCIEKT, Aejiasi B HEM COOTBET-
CTBYIOLIME 3allUCH U3 JINTEPATYpPbl, PEKOMEHIOBAHHOW IIpernoaaBaTeiieM U Ipeny-
CMOTPEHHOU y4eOHO! MporpaMmmoi.

[Ipy moaroTroBKe K SK3aMeHy (B KOHIIE CEMECTpa) MOBTOPSATH MPOUICHHBIN
Marepual B CTPOrOM COOTBETCTBUU C yueOHOH mporpammoil. Mcnonb3oBaTh KOH-
CIIEKTBI U JIUTEPATYpPy, PEKOMEHIOBAHHYIO NpenogaBaTeneM. OOpatuTh 0co00e BHU-
MaHUE Ha TeMbl YUeOHBIX 3aHATUH, IPONYIIEHHBIX CTYAECHTOM I10 Pa3HbIM MPUYUHAM.
[Ipy HE0OXOAMMOCTH OOPATUTHCS 32 KOHCYJIbTAlME M METOJUYECKON MOMOIIbBI0 K
IIPEII0IABATENIO.

Buabl u gopmbl 0TPa0OTKH NPONMYILIEHHBIX 3AHATHI

CtyzaeHT, IpOMmyCTUBIINKN 3aHATHS 00513aH CaMOCTOSTEIBHO MOATOTOBUTHCS K
TEME YCTHOTO OIpOCa, KOTOPBIE COCTOSUIMCH HAa MPAKTUYECKOM 3aHATHH. B pamkax
4acoOB KOHCYJIbTALMNA CTYJEHT MOXET OTBETHTh Ha BOIMPOCHI MPOIYIIEHHOTO YCTHOTO
orpoca, KOTOpble ObUIN MPOIYIICHBI.

12. MeToan4yeckne peKOMEHAAUMH MPeNnoAaBaTeJAM 10 OPraHu3alun 00y4YeHHU st
10 JTMCUUILVINHE

Kypc «Pa3paboTtka cpeicTB HHTErpalliK U TOJJIEPKKH TOTOBOTO PEIICHUS IS
aHanu3a OOJIBIIMX JAHHBIX HA HMHOCTPAHHOM SI3bIKE» JTOJDKEH J1aBaTh HE aOCTPaKTHO-
dbopManbHbIe, a TPUKIaJAHbIC 3HaHUA. J[aHHAs 11eJTb MOXKET OBITh pean30BaHa TOJb-
KO TPH YCIIOBUU COOJIIOICHHS B YUEOHBIX TUIaHAX MPEEMCTBEHHOCTH y4EOHBIX JIHC-
uIuMH. ba3oBble 3HaHUs A u3ydeHus «Pa3paboTka CpeicTB MHTErpallid M TMOJ-
JIEP>KKH TOTOBOTO PEIICHUS ISl aHajn3a OOJIBIINX JAaHHBIX Ha HHOCTPAHHOM SI3BIKE)
JAI0T TaKue TUCHUIUIMHBI, Kak [lapcuHr u mpemnoOpaboTka naHHbIX, MeTonbl Ma-
MUHHOTO 00yueHusi. OCBOEHNWE OCHOBHBIX TEM JaHHOW JMCIMIUIMHBI TTO3BOJIUT CTY-
JICHTaM TPU HANMCAHUH BBIMTYCKHOW KBaTU(PUKAIMOHHON paOOTHI, MOHATH BCIO IIH-
pUHY HayKd W TOJNYYUTh HEOOXOAMMBIC 3HAHHS IJIsl MOCIEAYIOMEro mpodeccuo-
HAJIHHOTO Pa3BUTHS B ATOM 00IACTH.

CTyAeHT MOXET MOATOTOBHUTH JIOKJIA]] TIO TEME MPECTABISIONIEH ero HayYHbIH
WHTEPEC, TPEJCTAaBUTh pe3yJbTaThl B BUJE MPE3CHTAIMU. B ciydae Hamexarero
KauecTBa, ero paboTa MOKET OBITh 3aciIylllaHa HAa HAYYHOM KpY>KKe Kadeapsl win Ha
cTyleH4Yeckoil HayuHoi koH(pepenuuu. [lo pemenuro xadenpsl, CTyACHTHI, 3aHSB-
IIMe MPU30BBIE MECTa HA HAYYHBIX CTYJICHUYECKHX KOH(EPEHIIHMSIX, MOTYT OCBOOOXK-
JaThCS OT CIAYM 3a4eTa 10 ATOW JUCIUTIINHE.

[IpenomaBarens MOKEH YKa3blBaTh, B KaKOW ITOCIEIOBATEIBHOCTH CIEAYET
M3ydaTh MaTepuasl JUCIHILIMHBI, 00pamarh BHUMaHWE Ha OCOOCHHOCTH WM3y4YEHUS
OTJIEIBHBIX TEM M Pa37eJIOB, IOMOTAaTh OTOUPATh Hanboiee BaKHbIC M HEOOXOIUMBIE
CBEJICHUS M3 YUCOHBIX MOCOOUH, a TAKXKE JTaBaTh OOBSICHEHUS BOMPOCAM MPOTPAMMBI
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Kypca, KOTOpble OOBIYHO BBI3bIBAIOT 3aTpyAHEeHUs. [Ipu 3TOM mpenojgaBaresnto HEOO-
XOJMMO YUYUTBIBATh CIEIYIOIIME MOMEHTBHI:

l.
2.

9}

He crnenyer neperpyxaTh CTyA€HTOB TBOPUYECKUMHU 33 IaHUSIMU.

YepenoBaTh TBOPUYECKYIO padOTy Ha 3aHATHUAX C 33JaHUSIMU BO BHEAYAUTOPHOE
BpEMsI.

JlaBaTh CTyZIE€HTaM YETKHI MHCTPYKTaXX MO BBINOJHEHHIO CAMOCTOSATEIIBHBIX
3a/laHUi: 11eJ1b 3a/1aHMsI; YCIIOBUS BBINIOJIHEHMS; 00bEM; CPOKHU; TPEOOBAHUS K
0(pOpMIICHHIO.

OcymiecTBASATh TEKYIIHUI YU4€T U KOHTPOJIb 32 CAMOCTOSITEIbHONU paboTOM.
JlaBaTh OLIEHKY W 0000IaTh YpOBEHb YCBOEHHUS HABBIKOB CAMOCTOSTEIBHOM,
TBOPUYECKOU pabOTHI.

IIporpammy paspadorai: y////

JemuueB B.B., kanaugaT 5JKOHOMHUYECKUX HAYK, JOLEHT

(moxnuce)
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PELEH3US
Ha padouyro nporpammy aucuunanHbl b1.B./1B.08.01 «Pa3padorka cpeacTB HHTerpanum u
MO/IAEPKKH TOTOBOI0 pelieHHs JJIsl AHAIN3a 00JIbIINX JAHHBIX HA HHOCTPAHHOM SI3BIKe»
OITIOII BO no nanpasjennto 09.03.02 UudopmanuonHbie cHCTEMbI M TEXHOJIOTHH,
HanpaBJieHHOCTb Bosbiiue nannble 1 MamuHHOe o0y4enue (Machine Leaming&Big Data)
(kBanmuduKanus BBITYCKHUKA — 0aKaJaBp)

Boictpenunoii Upunoii EBrenbeBHoM, 1o1eHTOM Kadeapbl MPUKIAAHON WH(POPMATHKH,
KaHJIUAATOM IE€JarorMueckux Hayk (Jajiee 1o TEKCTY PELIEH3EHT), IIPOBeJeHa pelieH3usl padoueit
IIpOrpaMMbl AUCHUILINHBI «Pa3paboTka cpeicTB UHTErpaluy U NOAJEPHKKA TOTOBOTO PEIEHUS AJIs
aHanu3a OOJBINMX JaHHBIX Ha WHocTpaHHOM s3bike» OIIOII BO mo nampasnenmio 09.03.02
WudopManroHHbIE CUCTEMBI M TEXHOJOT'HH, HANPaBIEHHOCTh «boIbIIe MaHHBIE W MAIIMHHOE
ooyuyenne (Machine Leaming&Big Data)» (6akanaBpuar) pazpaborannoii B PI'BOY BO
«Poccuiickuii rocynapctBeHHbli arpapsbiii yHuepcurer — MCXA umenu K. A. TumupszeBa», Ha
Kadenpe cTaTUCTUKU U KuOepHeTHKHU (pa3zpabotuuk — [lemuueB Bagum BragumupoBudy, JOLEHT,
KaHJIUAAaT SJKOHOMUYECKUX HAYK).

PaccMoTpeB npescTaBiieHHbIE HA PELIEH3UI0 MaTepUalbl, PELIEH3EHT MPUILEN K CISAYIONINM
BBIBOJ/IAM:

1. IlpenpsBrnennas pabouas rnporpamMMa TUCHMILIMHBI «Pa3paboTka cpencTB MHTErpanuu u
MOAJIEPKKH TOTOBOT'O PEIIeHUs Ul aHaIu3a OOJNBIIMX JaHHBIX HA HHOCTPAHHOM SI3BIKE) (Jaliee 1Mo
tekcty Ilporpamma) coomeemcmeyem TpeboBanusim ®I'OC BO mno nampasnenuto 09.03.02
Nudopmanvonnsie cucreMbl U TexHojoruu. [Iporpamma codepowcum Bce OCHOBHBIE pa3felibl,
coomseemcmayem TpeOOBaHUSIM K HOPMAaTHBHO-METOAMYECKUM JJOKYMEHTaM.

2. IlpencraBnennas B IlporpamMmme akxkmyanbhocms ydeOHON TUCIUIIIMHBI B paMKax
peanuzanuu OIIOIT BO re noodnesicum commenuro — TUCIUTIINHA OTHOCUTCS K TUCITUTIIIMHAM YacTH,
dhopmupyeMoii yaacTHUKaMu obpaszoBarenbHbIX otHOIIeHu — b1.B.JIB.08.01.

3. IlpencraBnennsie B I[Iporpamme uenu AUCUMIUTUHBI coomeemcmegyonm TPeOOBaHUSIM
®I'OC BO nanpasnenus 09.03.02 NadopmaimoHHbIe CHCTEMBI U TEXHOJIOTHH.

4. B cootBerctBuM ¢ [Iporpammoii 3a muctumianHol «Pa3paboTka CpencTB MHTErpaluu 1
MOAJEPKKH TOTOBOTO PEIICHHUs 7Sl aHAINU3a OO0JIBIINX JAHHBIX HA MHOCTPAHHOM SI3BIKE» 3aKPETIEHO
1 yHnueepcanvnan komnemenuyusa, 2 npogheccuonHaIbHbIX KOMREMEHUU, Onpeoeniemplx
camocmoamenwvno. JlucuumnnHa «Pa3paboTka cpeicTB HMHTErpalud M MOAJEPKKH TOTOBOTO
pelIeHus i aHanu3a OONbIINX JaHHBIX Ha MHOCTPAHHOM S3bIKe» U mpezactaBiieHHas [Iporpamma
CnocobHa peanu3o0eams UX B 00bABIEHHBIX TPEOOBAHUSIX.

5. Pezynomamot 00yuenusn, npencraBieHHbsle B [Iporpamme B KaTeropusix 3HaTh, YMETh,
BIAJIETh coomeemcmeyrom CrueuupuKe U COAEPKAHUIO JUCHUIUIMHBI U OeMOHCHPUpYIOm
803MONCHOCHb TIOJTYYEHHS 3aIBIICHHBIX PE3YJIbTATOB.

6. O6mas TpynoEMKOCTh AUCHUIUINHBI «Pa3paboTka cpeAcTB MHTErpaluu M MOAICPKKU
TOTOBOT'O PEIICHUS JJIsl aHa3a OONBIINX JAaHHBIX HA HHOCTPAHHOM SI3BIKE» COCTABIIACT 3 3a4ETHBIE
equaUIE! (108 yaca).

7. Wudopmaius O B3aMMOCBS3M HM3Y4YaeMbIX JUCIHUIUIMH M BOIMPOCAM HCKIIOYEHUS
nyOnupoBaHUs B COJEP)KaHUU AMCLUUIUIUH coomeemcmeyem NeUCTBUTENbHOCTH. JIMCIUILITHHA
«Pa3paboTka cpeicTB MHTErpalliy U MOAJIEPKKHA TOTOBOT'O PEIICHUS JIJIs aHalu3a OOJIBIINX JTaHHBIX
Ha UHOCTPAHHOM SI3bIKe» B3auMocBsizaHa ¢ apyrumu aucruruinaamMu OITOIT BO u Yuebnoro miana
no Hanpaeneruto 09.03.02 Hugopmayuonnvie cucmemvt u mexHOAO2UU W BO3MOXKHOCTH
TyOIUpOBaHMS B COJIEPKAHUH OTCYTCTBYET.

8. llpencraBnennas  IIporpamma  mpenmosnaraeT  HMCIOJNb30BAaHHME  COBPEMEHHBIX
00pazoBaTeNbHBIX TEXHOJOIMH, HCHOJb3yEeMble NPH pPEATM3aLUU PA3JIUYHBIX BHJOB Y4eOHOH
pabotbl. @opmbl 00pazoBaTENbHBIX TEXHOJIOTUI coomeemcmeayom criennuke AUCIUILINHBL

9. Ilporpamma aucuuiuiMHbl «Pa3paboTka CpeACcTB MHTETpaluu U MOJJIEPKKU T'OTOBOTO
pelieHus [uid aHainu3a OOJBIIMX JAHHBIX HAa MHOCTPAHHOM SI3BIKE» IpEArojiaraeT MpOoBeICHUE
3aHSTHUI B UHTEPAKTUBHOU (hopMme.




10. Buner, conmepxaHue ©  TPYAOEMKOCTH CaMOCTOSITEIBHOH  pabOThI  CTYJIEHTOB,
npenacraBieHHble B Ilporpamme, coomeemcmeyiom TpeOOBaHMSAM K IOATOTOBKE BBIIYCKHHMKOB,
cogepxxantumcs Bo @®I'OC BO nanpasienus 09.03.02 MuapopMannoHHbIE CUCTEMBI U TEXHOJIOTHH.

11. IlpeacraBnennsie u onucanublie B [Iporpamme Ghopmbl mexyuyeri OLICHKH 3HaHUN (YCTHBIN
OIIPOC, KOJUIOKBUYM), coomeemcmsyom crnenndrke TUCIUILTAHBL M TPEOOBAHUSAM K BBIITYCKHHKAM.

dopMa NMPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYIEHTOB, IpeaycMorpeHHas [Iporpammon,
OCYIIECTBIIIETCSI B (pOPME HSK3aMeHA B HYETBEPTOM U CEMECTpE, UTO COOmeemcmeyem CTaTycy
JUCLMIUIMHBL, KaK AUCUUIIIMHBL o0s3arenbHo yactd — b1.B./IB.08.01 ®I'OC BO nanpaBneHus
09.03.02.1adpopMaIMOHHBIE CHCTEMBI U TEXHOJIOTHUH.

12. ®opmbl O1IeHKU 3HAHUMN, NTpecTaBiIeHHbIe B [IporpamMmme, coomsememesyrom cnenuduke
JUCLMIUIMHBIL ¥ TPEOOBAHUAM K BBIITYCKHUKAM.

13. YueOHo-MeToquueckoe  oOecredueHue  AUCHUILIAHBI  MPEICTABICHO:  OCHOBHOMU
mureparypoir — 3 wucrouHuka (0Oa3oBble YYEOHUKH), IONMOJHHUTEIBHON juTepatypod — 3
HauMeHoBaHus, MHTepHeT-pecypchl — 3 ncrtouHuka u coomeemcmeyem tpedoBanusim ®I'OC BO
Hanpasnenus 09.03.02 Ungpopmayuonusie cucmemvl u mexHoai0cuu.

14. MarepuanbHO-TEXHUYECKOE O00€CIeueHne JUCHUIUIMHBI COOTBETCTBYET Crenuduke
TUCUMIUIMHBL «Pa3paboTka cpeAcTB MHTErpaluy U MOJAECPKKH T'OTOBOTO pEIIeHMs JUIsl aHalu3a
OONBIINX JAHHBIX HAa HWHOCTPAaHHOM S3bIK€» U OOECHEeYMBAET HCIOJIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX, B TOM YHCJIE UHTEPAKTUBHBIX METOJI0B O0YUYEHUSI.

15. Metoauueckue  peKOMEHJAIMK  CTyJIEeHTaM W METOAMYECKHE  PEeKOMEHIAlNH
MpenojaBaTesisiM 10 OpraHu3aluy O0y4YeHUs MO TUCIUIUIMHE JAl0T MPEICTaBICHUE O CHelH(pHKe
oOyueHus no nucuuiuinHe «Pa3zpaboTka cpefcTB HHTErPalUy U TOAEPKKU TOTOBOTIO PEIIEHUS s
aHayn3a OOJIBIINX JAHHBIX HA HHOCTPAHHOM SI3BIKE).

OBLIME BBIBO/JAbI

Ha ocHoBaHMM NpOBENEHHON pELEH3UUM MOXKHO CJlIelaTh 3aKJII0YeHHe, 4TO XapakTep,
CTPYKTypa U coJiep’KaHue paboyeil mporpaMMbl TUCHUILINHBL «Pa3paboTka cpefcTB UHTErpaluu U
MO/IEP’KKH TOTOBOT'O PEIICHHUS /sl aHaIi3a OOJIBIITNX TaHHBIX HAa HHOCTpaHHOM s3bike» OITOIT BO
nio Hanpasyierno 09.03.02 NudopmarimoHHbie CHCTEMBI M TEXHOJIOTHH, HalpaBlIeHHOCTh «bosbmme
naHHbIe U MamuHHOE oOydenmne (Machine Leaming&Big Data)» (kBanudukamus BBITYCKHUKA —
Gakanasp), paspaboranHas JlemudeBbiM Bagumom BragmmumpoBudem, MOLEHTOM, KaHIHUAATOM
SKOHOMHUYECKUX HayK cooTBeTcTBYyeT TpeboBanusmM PI'OC BO, coBpemMeHHBIM TpeOOBaHHUAM
SKOHOMHUKH, PbIHKA TPpyAa M MO3BOJUT MpH €€ peanusaliy yCIenHo obecrnednTsh (GopMUpPOBaHUE
3asIBJICHHBIX KOMIIETEHIIHH.

Peniensenr:

boictpennna Mpuna EBrenbeBHa, MoueHT Kadeapsl NPUKIATHON WHOOPMATUKH, KaHAUIAT
MeJarorunyeckux HayK
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