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AHHOTAIMS

padoueii nporpammbl o gucuuiuinae OT/1.02 «HTe/UIeKTYAIBHBIH AHAIH3
JAHHBIX U CTATUCTUKA HA HHOCTPAHHOM SI3BIKE)

JJIS1 MOATOTOBKH MAarucTpoB no HanpasJjeHuro 09.04.02 UudopmannoHHbie
CHCTEMBbI M TeXHOJI0ruH HanpasgaeHHocTH «Hayku o nannbix (Data Science)»

Ilenbp ocBOeHMSI MUCHHUILVIMHBI: OCBOCHUE CTYJIEHTAMU TEOPETUYECKUX U
NPAKTUYECKUX 3HAHUI U MPUOOPETEHUE YMEHUI U HABBIKOB B 00JIACTH MPUMEHECHUS
CTaTUCTUUYECKUX METOAOB M METOJIOB MHTEJUICKTYaIbHOTO aHAJIM3a JAHHBIX MPU 00-
PabOTKE IKCIEPUMEHTANBHBIX M XO35ICTBEHHBIX JAHHBIX C MCIOJb30BAHUEM COBpE-
MEHHBIX IU(PPOBBIX TEXHOJIOTUH, a TaKKe COBEPILICHCTBOBAHWE 3HAHUNA MHOCTPAH-
HBIX SI3BIKOB B Ccpepe MPO(HECCHOHATIBHON AEATEIBHOCTH.

MecTO AMCUHUILUIMHBLI B Y4e0OHOM IUIaHEe: JUCUUIUIMHA BKJIIOYEHA B MEPECUCHb
(aKyabTaTUBHBIX JTUCHMIUIMH YacTH y4eOHOTO IiaHa, GOPMUPYEMOM yUaCTHUKAMU
00pa3oBaTeNbHbIX OTHOLICHWH, MO HampaBlicHu0 moArotoBku 09.04.02 Undopma-
UOHHBIE CUCTEMBI U TEXHOJIOTHH.

TpeGoBanus K pe3yabTaTaM OCBOCHHUSI AUCUMILIMHBI. B PE3YyJIbTaTe OCBOC-
HUS JTUCHUIUTUHBL (POPMUPYIOTCS CIAEAYIOIIME KOMMOETCHIMH (MHIUKATophl): YK-4
(YK-4.1; YK-4.2; YK-4.3).

Kparkoe coaep:xkanune gucuuniauabl:. Introduction to Data Mining. Decision
Support Systems. Classification and Regression Task. Association Rule Mining.
Cluster Analysis. Statistics as a Science. Statistic System of Different Countries. Ap-
plication of Statistical Methods in Economic Research.

Beenenue B mpeamet «MHTENNEKTYanbHbIM aHATU3 JaHHBIX». CUCTEMBI IOJI-
JCPKKY MPUHATUS petieHui. Pemenue 3a1au knaccupukanuu u perpeccuu. [louck
ACCOLMATUBHBIX NPABKJ B MPOLECCE aHaNM3a AaHHbIX. KnactepHeiid anann3. Craru-
CTHKa Kak Hayka. OpraHu3aiius CTaTUCTUKU B Pa3IMuHbIX cTpaHax mupa. [Ipumene-
HUE CTATUCTUYECKUX METOJIOB B SKOHOMUYECKUX UCCIICIOBAHUSIX.

OO0umast Tpy10eMKOCTh AUCHHUILIHHBI COCTABJISIET: 6 3a4CTHBIX eauHMIL (216
4acoB).

IIpomMe:KyTOYHBIH KOHTPOJIb: 3a4E€T BO 2 U B 3 CEMECTPE.

1. Ilesab ocBOEeHMSI AUCHHUILIHHDBI

Lenpto auctuminHbl « HTENICKTYa IbHBIM aHAIM3 JaHHBIX U CTaTUCTHKA Ha
WHOCTPAHHOM SI3BIKE» SIBJISICTCS OCBOCHHME CTYJCHTAMU TCOPETHUECKUX M MPaKTHYE-
CKUX 3HAHWM ¥ MPUOOPETCHUE YMEHHM ¥ HABBIKOB B 001aCTH MPUMEHECHUS CTaTUCTH-
YECKUX METOJIOB U METOJOB MHTEUICKTYAJIbHOIO aHajin3a JaHHBIX TpU 00paboTKe
SKCIIEPUMEHTAJILHBIX M XO3WCTBEHHBIX JAHHBIX C MCIOJB30BAHMEM COBPEMEHHBIX
1IU(POBBIX TEXHOJIOTHH, a TAKXKE COBEPIIICHCTBOBAHNE 3HAHWI MHOCTPAHHBIX SI3bIKOB
B c(pepe mpodeccoHaTbHOM ACSITETBHOCTH.

2. MecTo TUCHHIUVINHBI B Y4¢0HOM mpouecce

I[I/ICHI/IHJ'H/IHa ((HHTGHHGKTyaHBHBIﬁ dHalIn3 AOaHHBIX M CTAaTUCTHKA Ha HWHO-
CTPpaHHOM A3BIKC» BKIIIOYCHA B q)aKy.HBTaTI/IBHBIe JUCLHHUIIIINHBI yqe6H0ro IJ1aHa,



(opMuUpyeEMOii ydacTHUKaMHA 00pa30BATENIbHBIX OTHOLICHUM, O HAMTPABJICHUIO MO/~
rotoBku 09.04.02 «MHpopMalmOHHBIE CUCTEMBI U TEXHOJIOTUIY.

[TpeAmecTBYOIMMMA KypcaMH, BKIKOYCHHBIMU B YUECOHBINA IJ1aH, HA KOTOPBIX
HEMOCPEACTBEHHO Oa3MPYyeTCsl TUCUUIUIMHA «HTEMNEKTYanbHblid aHaIu3 JAHHBIX W
CTATHCTUKA HA MWHOCTPAHHOM SI3BIKE», SBISAOTCS «CTaTucThka (MPOABUHYTHIN ypo-
BEHb )», «UHCTpyMEHTHI On3Hec-anauTUKA B R, Python, SQL», «Craructuka u sko-
HOMETPHKA HA HHOCTPAHHOM SI3BIKEY

JucumnnuHa «VHTENIEKTyalbHbIi aHAIM3 JAHHBIX W CTATUCTHKA HA WHO-
CTPAHHOM $SI3BIKE» SIBJISIETCS OCHOBOMOJATAOMIEH sl U3YUEHUS CIEAYIOMMX AUCIIH-
wmH: «Hayka o mannbix (Data Science)», «PacueTHo-rpaduueckas cratucTuka Ha
WHOCTPAHHOM si3blke Ha Pythony», « Ananuz Oonbiimx gaHHbIX (Big Data Analytics)».

OCOOEHHOCTBIO AMCLHMIIIMHBL SBJISIETCS COBEPLICHCTBOBAHWE BIIAJACHHS WHO-
CTPaHHBIM SI3bIKOM KaK CPEICTBOM IMyOJMYHON W HAy4HOH peur, GOPMUPOBAHUE U
COBEPIICHCTBOBAHUE Y CTYIECHTOB HABBIKOB PAaOOTHI ¢ MACCOBBIMU JAHHBIMH, CHC-
TEMHOT0 MOAX0Aa K aHanu3y HHpopManuu 00 00bEKTE, CHOCOOHOCTH BBISIBJICHUS 3a-
KOHOMEPHOCTEH M TEHIAEHIMIA B SKOHOMHKE, COLMOJIOTUH U TTOJIATOJIOTHH.

Pabouas mporpamMma auCUMIUIAHBI «MHTEIIEKTYanbHBIA aHANM3 JAHHBIX W
CTATHCTUKA HA WHOCTPAHHOM SI3bIKE» AJII MHBAIMJOB W JIUL C OIPAHUYEHHBIMU BO3-
MO>KHOCTSIMHM 3/I0POBbsl pa3padarbIBACTCS MHANBUAYAIBHO C YYETOM OCOOCHHOCTEH
NCUXO(U3AYECKOTO PA3BUTHS, UHANBUAYAIBHBIX BO3MOKHOCTEH M COCTOSIHUS 310-
POBbsI TAKHX 00YYaArOIIUXCA.

3. llepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00Yy4Y€eHUsI N0 JUCIUILIHHE,
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTe/IbLHOI
NPOrpamMmblI

H3yuenne naHHOi y4yeOHOH AMCLMIUIMHBI HAMPaBICHO Ha (POPMUPOBAHUE Y
00yvaromumxcst KOMIETEHIM, MPEACTABICHHBIX B Ta0mMLe 1.



TpeOoBanus K pe3yjbTaTaM 0CBOCHUSI YUCOHOI JHCIHHUIIHHbBI

Tabmuma 1

MYHUKaTUBHBIE TEX-
HOJIOTHH, B TOM YHC-
Je Ha  HMHOCTPaH-
HOM(BIX)  sI3bIKe(ax),
U aKaAeMUYECKOTO
U 1podeCcCHOHATBHO-
ro B3aUMOJEUCTBUSA

YCTHOH U NHUCbMEHHOH KOMMY-
HUKALMH, COBPEMEHHBIE KOM-
MYHUKATHBHBIE TEXHOJIOTUH Ha
PYCCKOM U WHOCTPAaHHOM SI3bI-
Kax, CyIllecTByrIme mpodec-
CHOHaJIbHBIE coolmecTBa aJis
po)eCCHOHAIBHOTO ~ B3aUMO-
OEUCTBUA

CTaTHUCTUKH, COBPEMEH-
HbIE KOMMYHHUKATHBHBIE
TEXHOJIOTUH, MO3BOJISIIO-
Iye co31aBaTh Oa3bl AaH-
HBIX, pabOTaTh C HUMU,
ocobeHHOCTH paboThI B
COBPEMEHHBIX HAyYHBIX U
poheCCUOHATTBHBIX CO-
oOmecTBax B cpepe aHa-
JIM3a TaHHBIX

No Kon Conepskanue B pesynbrare uzydenus yqaeOHOM AUCIUILTUHBI 00yHYAFOIHECs HOJDKHBI
— | xommne- |komnereHImu (i e€| MHAMKATOPbI KOMIIETEHLIHIA
/1 3HATh yMETh BJIAAETH
TEHLIUU 4acTH)
1. |YK-4 Crniocoben npumensts | YK-4.1 3HaTh: npaBuia U 3aK0- | OCHOBHBIE AHTJIOSI3bIYHBIE
COBPEMEHHBbIE  KOM- | HOMEPHOCTH JINYHOH U JenoBoi | TepMuHbl Data Mining u

YK-4.2 Ymerp. npuUMeHATb Ha
MpPaKTUKEe KOMMYHUKAaTUBHbBIE
TEXHOJIOTUH, METOABl U CIOCO-
Obl nmenoBoro oOwmeHWs IS
aKaJgeMHU4IecKoro u mpodeccuo-
HAJIbHOTO B3aUMOJEHUCTBUS

HCIIOJIB30BATh COBPEMEHHbIE
KOMMYHHKATHBHbIE TEXHOJIO-
I'MU Ha HHOCTPAaHHOM SI3bIKE
it paboThI C TAHHBIMH H
NPEICTABIICHHUS PE3YJIbTATOB
HAy4YHOMY H npodeccro-
HAJIbHOMY COOOINECTBY

YK-43 Bnamerb. MeTOOUKOI
MEKITMYHOCTHOTO JIeJIOBOTO
OOIIeHUs Ha PYCCKOM M HHO-
CTPaHHOM SI3bIKaX, C MPUMEHe-
HUEM MPO(EeCCUOHANBHBIX SI3bI-
KOBBIX (pOpM, CpPencTB U COBpe-
MEHHBIX  KOMMYHHKATHBHBIX
TEXHOJIOTUH

HABBIKAMH JIEJIOBBIX
KOMMYHUKaLWN B
YCTHOW U MUCHbMEH-
HOW (hopme B Ipo-
beccronanbHOM che-
pe.




4.CTpyKTYypa ¥ CoAePKAHNE JUCHUILTHHbBI

4.1 PacnpenesieHue TPya0EMKOCTH JUCHHUILIMHBI 110 BUAAM PadoT

mo ceMeCTpam

OOwast TpynoEMKOCTh TUCLUILIMHBI cOCTaBisgeT 6 3ad.ea. (216 vacoB), mx
pacnpeneseHie mo Bujaam paboT cemecTpam MpeacTaBIeHo B Tabauue 2.

Tabmuna 2
PacnpenesieHue Tpya0oéMKOCTH TUCHUILIMHBI 10 BUAAM PadoT Mo ceMecTpam
TpynoémkocTn
Bupn yueoHoii padoThI uac B T.4. 10 CEMECTPaM
) Ne 1 Ne 2 Ne3
OO6mas Tpyno€éMKOCTb TUCHUIUTHHBI IO yaeOHOMY ma- | 216 36 72 108
HY
1. KoutakTHas padora: 20,5 2 6,25 12,25
AyauTopHasi padoTa 20,5 2 6,25 12,25
sexyuu (/1) 6 2 - 4
npaxkmuyeckue 3ausamus (113) 14 - 6 8
KOHMAKMHAS paboma HA NPOMENCYMOYHOM KOHMPOJie 0,50 0,25 0,25
(KP4)
2. CamocrositenbHas padora (CPC) 195,5 34 65,75 95,75
camocmosimesivHoe uzyyenue pasoenos, Camonoo2o-
moeKa (Npopabomxa u NOGMOopeHUue U3y4eHHO20 HA
NPAKMUYECKUX 3AHAMUAX MAMEPUATA U MAMEPUANA 187,5 34 61,75 91,75
YUEOHUKOB U YueOHbIX NOCOOUTl, NOO2OMOBKA K NPAKMU-
YeCKUM 3AHAMUSM)
lloozomoska k 3auemy (KOHMPOJv) 8 4 4
By npoMexyToYHOro KOHTPOJIST: 3a4eT
4.2 Coaep:kanue QUCHUIIMHBI
Tabmuna 3
Temaruyeckuii NJIaH y4eOHOH THUCHHUIJINHBI
HaumenoBanue paszlen?B H TEeM Beero AﬁunTopﬁgﬂ pa%’;&, BH;iy;ﬂ“To
AUCHUILIUH (YKPYITHEHHO) il (8
Theme 1. Introduction to Data Mining
Tema 1. Beenenue B npenmer «Murennex-
TyaJbHbIN aHAJIN3 JaHHBIX) 18 1 - - 17
Theme 2. Decision Support Systems
Tema 2. Cuctembl NOAAEPAKKU MPUHATHS
peLIeHun 18 1 - - 17
Bcero 3a 1 cemecTp 36 2 - - 34
Theme 3. Classification and Regression
Task
Tema 3. Peenne 3agau kiaaccupukaui u
perpeccun 23 - s - 21
Theme 4. Association Rule Mining
Tema 4. Ilouck acCOLMaTUBHBIX NPABUJI B 2475 - 2 - 22,75




HaumeHoBaHMe pa3fe/ioB H TeM AyuiropnasipaboratiiBreay o
AUCHUILTUH (YKPYITHEHHO) BCelo £l L0 (L pHas
pa6ora CP

IPOIeCCe AHAIN3A JAHHBIX
Theme 5. Methods of Data Clustering
Tema 5. MeToap! kacTepu3aluu JaHHBIX 24 - 2 - 22
KoHrakTHas paboTa Ha POMEKYTOUHOM
koHTpoJe (KPA) 0,25 0,25
Bcero 3a 2 cemecTp 72 - 6 0,25 65,75
Theme 6. CtatucTuka Kak Hayka
Tema 6. Statistics as a Science 23 1 2 - 20
Theme 7. Studying relationships between
variables
Tema 7. MccnenoBanue B3aMMOCBSI3H
MEXIY NEPEMEHHBIMU 33 1 2 - 30
Theme 8. Statistic System of Different
Countries
Tema 8. Opranusanus CTaTUCTUKU B pas-
JIMYHBIX CTPAaHAX MUpa 28,79 1 s - 25,753
Theme 9. Application of Statistical Meth-
ods in Economic Research
Tema 9. IlpumeHeHHE CTAaTUCTUYECKUX Me-
TOJOB B JKOHOMHYECKHX HCCIENOBAHUAX 23 1 2 - 20
KoHrakTHas paboTa Ha POMEKYTOUHOM
koHTpose (KPA) 0,25 - - 0,25 -
Bcero 3a 3 cemecTp 108 4 8 0,25 95,75
HToro mo gucuunjinHe 216 6 14 0,5 195,5

Theme 1. Introduction to Data Mining

Basic concepts, origin, prospects and problems of data mining. Perspective on the da-
ta mining technology as a part of the information technology market. Data Miner
graphical user interface.

Tema 1. BBenenue B npeamer « MHTe/UIEKTYAJIbHBII AHAIH3 JAHHBIX»

OCHOBHbBIE TOHSITHS, BO3HUKHOBEHHE, MEPCIIEKTUBLI U MPOOJIEMbI HHTEIIEKTYAIbHO-
ro aHajim3a JaHHbIX. B3mmsia Ha texHosnornio Data Mining kak Ha 4acTh phIHKA WH-
(opmanmoHHbIX TexHONOoTui. ['paduueckuii uaTepdeiic nonp3oparens OUOIUOTEKN
anroputmMoB Data Mining.

Theme 2. Decision Support Systems

Definition of the decision support system, its functions. The structure of decision
support systems. Data warehouses. OLAP-technologies. Classification of decision
support systems.

Tema 2. CucreMbl NOJAEPKKH NPUHSTHS PeLICHUI

OnpeneneHue CUCTEMBbI MOJACPKKN MPUHITUS pelieHuid, ee pyHkiuu. CTpykTypa
CHCTEM MOJACPIKKU MPUHATUS pelieHnid. Xpanunuia aaHHeix. OLAP-TexXHOI0THH.
Knaccudukaimu cucteM nmoanep>KKu MPUHSATHS PELICHUH.

Theme 3. Classification and Regression Task

The concept of data. The meaning of such concepts as object and attribute, sample,
dependent and independent variable. Types of scales. Methods for constructing the
rules of classification and mathematical functions. Linear and nonlinear regression.
Decision trees.



Tema 3. Pemnenue 3a1a4 KJiIacCH(PUKANUN U PErpeccun

[ToHsiTHE MaHHBIX. 3HAYEHUE TOHATHH OOBEKT U aTpulyT, BBIOOPKA, 3aBUCUMAsl U He-
3aBucuMas nepemeHHas. Tumsl mikaa. MeToabl NOCTPOSHUS MPaBMIl KilacCcupuKaum
U MareMarudeckux QyHKUMi. JInHeliHas u HenrHelHas perpeccus. JlepeBbs MpuHs-
THS PELLICHAN.

Theme 4. Association Rule Mining

The task of association rule mining. Statement of the problem. Sequential analysis.
Methods of constructing associative rules. Applying the discovered patterns for pre-
diction of unknown values (predictive modeling). Analysis of exceptions designed to
detect and interpret anomalies in the discovered patterns.

Tema 4. Ilonck acconMaTUBHBIX NPABWJ B MpoLecce aHAINU3a JAHHBIX

3amava moucka accouMaTuBHBIX mMpaBwil. lloctaHoBka 3amaud. CHUKBEHLMAJIbHBIN
aHan3. MeTo bl TOCTPOSHUSI ACCOLMATUBHBIX MpaBwl. MICMOIb30BAHUE BBISBICHHBIX
3aKOHOMEPHOCTEH AJisl MPEACKAa3aHUsT HEU3BECTHBIX 3HAUEHWH (MPOTHOCTHUYECKOE
MOJICJIMPOBAHKE). AHAINU3 UCKIIFOUEHUIA, MPETHA3HAUYCHHBIN [ BBISBJICHUS M TOJ-
KOBAaHWs aHOMAJIMI B HAIICHHBIX 3aKOHOMEPHOCTSX.

Theme 5. Cluster Analysis

Methods of data clustering. Statement of the problem of clustering. Proximity
measures based on distances used in clustering algorithms. Basic algorithms for clus-
tering.

Tema 5. KnnacrepHblii anaiu3

MeTtoabl K1actepu3anud JaHHbIX. [locTaHOBKA 3aAauM KiacTepuzauumu. Mepsl OJu-
30CTH, OCHOBAHHbIC HA PACCTOSHUSIX, UCMOIb3YEMbIE B aITOPUTMAX KJIACTEPU3aALIH.
BbazoBbie alropuT™bl KJ1acTepu3alui.

Theme 6. Statistics as a Science

Statistics as a science. The subject of statistics. The method of statistics. Statistical
regularity. The main concepts of statistics: statistical population, population unit, at-
tribute, variance, statistical indicator, system of indicators. Differences between data
mining and statistics.

Tema 6. CTaTHCTHKA KAK HAYKA

[TonsTue 0 cratucTuke kak Hayke. [Ipenmer craructuku. Meron craructuku. Cra-
TUCTUYECKAS 3aKOHOMEPHOCTh. OCHOBHBIE KATETOPUU U MOHSATHUSI CTATUCTUKK: CTATH-
CTUYECKAsi COBOKYITHOCTh, €AMHUIIA COBOKYTHOCTH, MMPU3HAK, Bapuallus, CTaTUCTHYE-
CKHi1 moKa3aTenb, cUcTeMa nokasareneil. Pa3nuuus MKy MHTEIUICKTYaIbHbIM aHa-
JIM30M JAHHBIX U CTATUCTUKOM.

Theme 7. Statistic System of Different Countries

The system of statistical agencies and the principles of their activities in different
countries of the world. Statistics in the USA. Census Bureau in the United States. Sta-
tistics in the United Kingdom. Statistics in France. National Institute of Statistics and
Economic Research. Eurostat. Organization of statistics in Asian countries.

Tema 7. Opranu3anusi CTATHCTUKH B Pa3JIMYHBIX CTPAHAX MUpa

Cucrema OpraHoB CTaTUCTUKH M MPUHIIMITBI WX JCATEILHOCTH B Pa3IMUHbIX CTpaHax
mupa. Craructuka B CIIIA. bropo nepenvicu Hacenenus B CILIA. Cratuctika B O0b-
eauHeHHOM KoposeserBe. Cratnuctuka BoO Opanuuu. HanmoHambHbIA HHCTUTYT CTa-
TUCTUKM M 3KOHOMUYECKHMX HccienoBaHuil. EBpocrar. OpraHuzaius CTaTUCTHKA B
cTpaHax A3uu.



Theme 8. Application of Statistical Methods in Economic Research
Organization of statistical monitoring of the activities of enterprises. The system of
indicators of enterprises. Indicators of size, organizational structure, concentration,
centralization and specialization of enterprises. Characteristic of intensity of produc-
tion. Indicators of the production potential of enterprises and farms, methods for their
determination and analysis. Indicators of assets, investments, production efficiency
and financial condition of enterprises. Indicators of cooperation, integration of enter-
prises. Statistical and economic analysis of the effectiveness of the functioning of en-
terprises of various forms and types.
Tema 8. IlpumMeHeHHe CTATUCTUYECKHX METOI0B B IKOHOMHYECKHUX HCCJ/IEI0BA-
HHSIX

Opranuzaius CTaTUCTUUECKOro HAOMIOACHUS 32 AEATEIbHOCTBIO MPEANPUSTHA.
Cucrema mokazareneid mpeanpusituii. [lokazarenu pa3MepoB, OpraHU3alMOHHOTO
CTPOCHUS, KOHIEHTPALIMHK, LICHTPAIN3AlMUA U CICHUAU3ALMN NPEANPUITUi. Xapak-
TEPUCTHKA MHTEHCUBHOCTH Mpou3BoacTBa. [lokazarenn mpou3BOACTBEHHOTO MOTEH-
Maja NpeAnpusaTHiA U X03HCTB, METO/bI MX OmpenesieHus u aHanusa. [lokazarenu
AKTUBOB, WHBECTULMHI, 3PPEKTUBHOCTH MPOU3BOJACTBA U (PMHAHCOBOTO COCTOSIHUS
npeanpusthid. [lokazarenu koonepaiuu, MHTErpauuu npeanpusthii. CTaTuCTUKO-
SKOHOMHYECKUH aHamu3 3(P(PEKTUBHOCTH (PYHKIIMOHUPOBAHUS MPEANPUATUI Pa3HBIX
(GopM U THIIOB.

4.3 Jlekuuu 1 NPpAKTHYECKHE 3AHATHSA

Tabnuma 4
ConepmaHne J'ICKHI/Iﬁ H NPAKTHICCKHUX 3aHATHH H KOHTPOJ/IBHBIC MEPOIIPUATHSH
Ne Ne u HaszBanue JieKuHH/ G g Koar-
N‘_’ TEMbI - KOMIIETCHIIHH KOHTPOJIbHOI'O BO
l'l/l'l NPaKTHYCCKHX 3aHATHH
(HHAUKATOPBI) MEPONPHATHS | YACOB
1. | Pa3pen 1 «MHTENNEKTyaNbHBIN AHAIN3 JAHHBIX) 8
Chapter 1 «Data Mining»
Lecture 1 «Introduction YK-4.1 1
Theme 1. Introduc- | to the Data Miner graph-
tion to Data Mining | ical user interface»
Tema 1. Beenenue B | Jlekumst Nel «3Hakomct-
npenmet «HTen- BO ¢ rpayu4ecKuM UH-
JIEKTYaJIbHBINA aHAIN3 | TepdeiicoM Mmob30BaTe-
JAHHBIX» 7151 GUOIMOTEKH aJIrOpUT-
moB Data Mining»
Theme 2. Decision YK-4.1, YK-4.2 1
Lecture 2 «Xpanunuina
Support Systems
Tesa 2. Crcrensl TAHHBIX U aHATHU3»
Homte >1<1<1/1 - Jlexusa Ne2 «Data Ware-
AACP op houses and analysis»
THUS PELIeHUI
Theme 3. Classifica- | Practice Class 1 «The YK-4.2 1
tion and Regression | construction of rules of
. . UYrenue, nepe-
Task classification» O OBCVIK 6
Tema 3. Pemienne IIpakTuueckoe 3aHsTHE & HHey a
3anau knaccugpuka- | Nel «IToctpoenue npa-
[[UU U PErPECCHH BUJI KJTacCU(DUKAITII
Practice Class 2 «Simple | YK-4.2, YK-4.3 | Urenue, nepe- 1
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Ne Ne u HaszBanue JieKuHi/ LT Ly Koar-
N‘_’ TEMBbI - KOMIIETCHIHH KOHTPOJIbHOI'O BO
l'l/l'l NPaKTHYCCKHX 3aHATHH
(HHAUKATOPBI) MEPONPHSATHS | YACOB
and multiple linear re- BOA, 0OCyKIe-
gressiony HUE
IIpakTuueckoe 3aHsTHE
Ne2 «ITapnast u MHOXe-
CTBEHHAas JINHEHHas per-
peccusy
Theme 4. Associa- | Practice Class 3 «Meth- YK-4.2, YK-4.3 1
tion Rule Mining ods of association rule
. . Yrenue, nepe-
Tewma 4. ITouck ac- mining»
BOA, 00CyKIe-
COLIMATHUBHBIX Tpa- [IpakTudeckoe 3aHATHE e
BMJI B rIpouiecce aHa- | Ne3 «Meronel moucka
J¥3a JaHHBIX ACCOLIMATUBHBIX MPABHID)
Practice Class 4 «Sequen- | YK-4.2, VK-4.3 1
tial analysis» UreHue, nepe-
[IpakTudeckoe 3aHsTHE BOZ, 0OCyKIe-
Ne4 «CukBeHIIMANBHBIN HUE
aHaJIN3)
Theme 5. Cluster Practice class 5 «Ag- YK-4.2, YK-43 1
Analysis glomerative and divisive
Tema 5. Knacrepnsiii | methods of cluster analy-
. UYrenue, nepe-
aHaIn3 sis»
BOA, 00OCyKIe-
IIpakTuueckoe 3ansTHE
HUE
Ne 5«ArnomeparuBHble U
OUBU3UMHBIE METOJIbI
KJIACTEPHOr'O aHAJIN32)
Practice class 6 «K- YK-4.2, YK-4.3 1
Urenue, nepe-
means
BOA, 00CyKIe-
IIpakTuueckoe 3ansTHE
HUE
Ne6 «Meton k-cpenauxy
2 | Pa3gen 2 «Craructuka» 12
Chapter 2 «Statistics»
Theme 6. Craructu- | Jlekums Ne3 Ilpenmer, YK-4.1 1
Ka KaK HayKa METOJ U 3a1a4H COBpe-
Tema 6. Statistics as | MEHHOH CTaTHCTUKU
a Science Lecture Ne3 The subject,
method and tasks of
modern statistics
Practice Class 7 «The YK-4.2, YK-4.3 1
subject and methods of
A Yrenue, nepe-
statistics»
BOA, O0OCyKIe-
IIpakTuueckoe 3ansTHE
HUE
Ne7 «IIpenmer u MeTox
CTaTHUCTHKI»
Practice Class 8 «The YK-4.2, YK-4.3 1
system of statistical indi-
cators» 3amura pado-
IIpakTuueckoe 3aHsATHE TBI
Ne8 «Cucrema craructu-
YECKUX MOKa3aTeaen»
Theme 7. Studying Jlexums Ne4 Tlonsitue u YK-4.1 1

11




n/n

Ne rembI

Ne u HaszBanue nexumii/
NPAKTHYECKHX 3AHSITHH

®opmMHpyeMbIe
KOMIETEHI[HH
(HHAUKATOPBI)

Bun
KOHTPOJILHOI'Q
MEepONpPHSATHS

Koua-
BO
4aCcoB

relationships be-
tween variables
Tema 7. UccnemoBa-
HHUEC B3aUMOCBS3HU
MEKIY TIepEMEHHBI-
MU

BUJIbI CTATHCTUYECKHX
CBsizeli, OlIEHKA B3aNUMO-
CBsA3€H B YCJIOBUSX CTO-
XaCTUKU

Lecture Ne4 The concept
and types of statistical
relationships, assessment
of relationships in the
conditions of stochastics

Practice Class 9 «Types of
relationships between var-
iables»

IIpakTuueckoe 3ansTHe
NeS «Tunbl B3auMOCBS3U
MEKITy TePEMEHHBIMI

YK-4.2, YK-4.3

3amura pado-
ThbI

Practice Class 10 «Statisti-
cal correlation»
IIpakTuueckoe 3ansTHE
NelO «KoppensiunoHHbIN
aHaI3»

YK-4.2, YK-4.3

3amuTa pado-
ThbI

Theme 8. Statistic
System of Different
Countries

Tema 8. Opranusa-
ouda CTATUCTUKU B
Pa3JIMYHBIX CTPaHax
MUpa

Jlexuwms Ne5 Hcropust u
COBpEMEHHAasi OpraHu3a-
USI CTATUCTUKU B Poc-
cuu

Lecture Ne 5 History and
modern organization of
statistics in Russia

YK-4.1

Practice Class 11 «Statis-
tics in the USA. Census
of Agriculture in the
United States»
IIpakTuueckoe 3aHsTHE
Nell «Cratucruka B
CIHIA. CenbCKOXO3SIHUCT-
BeHHas nepenucs B Co-
equHEHHBIX ITITaTax»

YK-4.3

MIPE3EeHTaLNs

Practice Class 12 «Statis-
tics in the UK»
IIpakTuueckoe 3aHsTHE
Nel12 «Cratuctuka B Be-
JUKOOPUTAHUI)

YK-4.3

MIPE3CHTaLNs

0,5

Practice Class 13 «Euro-
stat. The organization of
statistics in Asia»
IIpakTuueckoe 3aHsTHE
Nel3 «Espocrat. Opra-
HH3aLHs CTATUCTUKU B
cTpaHax A3um»

YK-4.3

MIPE3EeHTaLNs

0,5

Theme 9. Applica-
tion of Statistical

Jlexuust Ne6 Ananuruue-
CKH€E BO3MOKHOCTH OC-

YK-4.1
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n/n

Ne rembI

Ne u HaszBanue nexumii/
NPAKTHYECKHX 3AHSITHH

Koua-
BO
4aCcoB

Bun
KOHTPOJILHOI'Q
MEepONpPHSATHS

®opmMHpyeMbIe
KOMIETEHI[HH
(HHAUKATOPBI)

Methods in Econom-
ic Research

Tema 9. IIpumene-
HUE CTATUCTUYECKHUX
METOMIOB B DKOHOMHM-

HOBHBIX CTATUCTHUYCCKUX
METO/IOB

Lecture Ne6 Analytical
capabilities of the main
statistical methods

YECKHX UCCIICO0OBA-
HUAX

Practice Class 14 «The
basics of presentation of
statistical research results»
IIpakTuueckoe 3aHsTHE
Nel4 «OcHoBel pea-
CTaBIICHHsI PE3YJIHTATOB
CTaTHUCTHYECKOrO UCCJIe-
JOBAHUS»

YK-4.2, YK-4.3 1

3amura pado-
ThbI

Practice Class 15 «Econ-
ometric modelling and
forecasting»
IIpakTuueckoe 3ansTHe
Nel5 «9xonomerpudeckoe
MOJI€JIMPOBaHUE U MPO-
THO3UPOBAHUE»

YK-4.2, YK-4.3 1

JHenosas urpa

Tabnuma 5

HepequL BOIIPOCOB AJIsd CAMOCTOATECIbHOI0 H3YYCHHA THCHHUILJIHHBI

Ne IMepeuyens paccMaTpuUBaeMbIX BONPOCOB AJist
Ne pazgenia u Tembl

/o CaAMOCTOSITEJIbHOTO H3Y4YeHHS

1. Theme 1. Introduction to
Data Mining Tasks and practical application of Data Mining. Models and
Tema 1. Beenenue B methods of Data Mining. The process of identifying knowledge.
npenmMer «MHTeNIeKTy- Tools of Data Mining. (YK-4.1,YK-4.2)

AJIbHBIN aHAJIN3 JAHHBIX»

2 g(})lretrg?ieﬁzcmon Sup- OLAP-systems. Multidimensiongl Qata mpdel. Definition of ‘
S — OLAP-systems. Conceptual multidimensional data representation.
A ————— The architecture of OLAP-systems: MOLAP, ROLAP, HOLAP.
e (VK-4.1,YK-4.2)

3. Theme 3. Classification
and Regression Task One- and multidimensional classification. Validation of predictive
Tewma 3. Pemenue 3ana4 regression models. Using the regression analysis in various ap-
KJIacCU(UKALIUU U per- plied fields. Nonlinear regression. (YK-4.1,YK-4.2)
peccuu

4. Theme 4. Association
l;gifaNé[llml?Iincx a— AlS-algorithm. SETM-algorithm. DIC-algorithm. A-priori algo-

' rithm. (YK-4.1,YK-4.2)
THUBHBIX TIPABUJI B MIPOIIEC-
Ce aHaJM3a JaHHBIX
5. Theme 5. Methods of Data

Clustering
Tema 5. MeTonbl KjacTe-
pU3aLUU TaHHBIX

Statement of the clustering task. Clustering and segmentation
software. Proximity measures based on distances used in cluster-
ing algorithms. Adaptive methods of clustering. (YK-4.1,YK-4.2)
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Ne IMepeuens paccMaTprBaeMbIX BONPOCOB 115
Ne pazgesia u Tembl

n/n CAMOCTOATEJIBHOI0 H3YUCHU S

6. g:;r(ge 6. CratucTuka Kax La\y of large numbgrs and i‘ts signiﬁcanpe for stati‘stics ‘
Tewa 6. Statistics as a Statistical observation and its organization in foreign countries

Ma ©. (VK-4.1,YK-4.2)

Science

7. Theme 7. Studying rela-
Eloe I;Shlps between varia- Thg use of index anal‘ysis, the methqd of decorppositiop Qf a com-
Tema 7. Mlccrenosate posite index, correlation and regression analysis in statistical re-

search (VK-4.1,YK-4.2)

B3aMMOCBSA3U MEKAY
NEPEMEHHBIMU

8. Theme 8. Statistic System
of Different Countries Statistics in France. National Institute of Statistics and Economic
Tewma 8. Opranuzanus Research. The study of the organization of statistical observation
cratucTukd B pasnuuabix | in Eastern Europe and Asia (VK-4.1,YK-4.2, YK-4.3)
CTpaHax MHpa

9. Theme 9. Application of
Statistical Methods in | Indicators of assets, investments, production efficiency and finan-
Economic Research cial condition of enterprises. Indicators of cooperation, integration
Tema 9.  Ilpumenenwue | of enterprises. Statistical and economic analysis of the effective-
craructudeckux MeTonoB | ness of the functioning of enterprises of various forms and types.
B skoHommueckux wuccie- | (YK-4.1,YK-4.2, YK-43)
JOBAHUAX

5. O0Opa3oBare/ibHbIC TEXHOJIOTHH

Tabnuia 6

IlpuMeHeHne aKTHBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJOTHH

No

n/n

Tema u popma 3aHsITHS

HaumenoBanue HCII0Jb3YEMbIX AKTHUBHbIX U HHTE-
PAKTHBHBIX 06pasosaTe.anblx TEXHOJIOTHH

1.

Practice Class 11 «Statis-
tics in the USA. Census of
Agriculture in the United
States»

IlpakTuueckoe  3aHsTHE
Nel3  «Cratuctuka B
CIIA. CenbCKoXO3siicT-
BeHHas nepenucb B Co-
equHEéHHbIX ITITaTax»

113

IIpesenranus

Practice Class 15 «Econo-
metric modelling and fore-
casting»

IlpakTuueckoe  3aHsTHE
Nel?7 «IKOHOMETpHUUE-
CKO€ MOJENUpPOBaHUE U
IPOTHO3MPOBAHHE)

113

Jenosas urpa
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6. Tekyumii KOHTPOJIb YCIIEBAEMOCTH H NMPOMEKYTOYHAS ATTECTALUS 10
HUTOraM OCBOCHUSI AUCHUIIJIMHBI

6.1. TunoBbIe KOHTPOJIbHBIC 33IAHUS WIH UHbIC MATEPHAJIbI, HCOOX0UMbIEC
JJIS OLCHKH 3HAHMI, YMEHHI 1 HABBIKOB U (MJIM) ONbITA ACSITEJIbHOCTH

IIpumep TekcTa A5 YTEHHUS U MEepeBoa

Data mining has been defined as —The nontrivial extraction of implicit, previ-
ously unknown, and potentially useful information from data. Mining frequent pat-
terns or itemsets 1s a fundamental and essential problem in many data mining applica-
tions. These applications include the discovery of association rules, strong rules, cor-
relations, sequential rules, episodes, multidimensional patterns, and many other im-
portant discovery tasks. The architecture of a typical data mining system may have
the following major Components:

4 t

‘ Graphical User Interface |
v t

| Pattern Evaluation
]  §
Data Mining Engine

v T
Database or Data
Warehouse Server

/ﬁ:]eﬁng,\ifw:gratin rand selection

Database, Data warehouse, or other Information repository: This is one or
a set of databases, data warehouses, spreadsheets, or other kinds of information re-
positories. Data cleaning and data integration techniques may be performed on the
data.

Database or Data warehouse server: The database or data warechouse server
1s responsible for fetching the relevant data, based on the user’s data mining request.

Knowledge base: This is the domain knowledge that is used to guide the
search, or evaluating the interestingness of resulting patterns. Such knowledge can
include concept hierarchies, used to organize attribute or attribute values into differ-
ent levels of abstraction.

Data mining engine: This is essential to the data mining system and ideally
consists of a set of modules for tasks such as characterization, association, classifica-
tion, cluster analysis, and evolution and deviation analysis.

Pattern evaluation module: This component typically employs interest
measures and interacts with the data mining modules so as to focus the search to-
wards interesting patterns.

Graphical user interface: This module communicates between users and the
data mining system, allowing the user to interact with the system by specifying a data
mining query or task, providing information to help focus the search, performing ex-
ploratory data mining based on the intermediate data mining results. ..

Bonpocs! s o0cyxaenus (questions):
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What is Data Mining?
What are the main stages of data mining?
How could you define the Graphical user interface?

IlepeyeHs BOMpoCOB AJs1 00CYKICHHS
Practice Class 1 «The construction of rules of classification»
IIpaxTuueckoe 3ansitue Nel «[Toctpoenue nmpaBui KiaccuGukarumy
. What is called image and class in the pattern recognition problem?
. What determines the principle of pattern recognition?
. What is the difference between mathematical recognition methods and heuristics?
. Classification using decision functions
. The concept of decision functions
. Linear decision functions (LRF)
. General approach to finding linear decision functions.

NN RN =

. Uto Ha3biBaeTCcs 00pa3oM U KJIacCOM B 3a/1a4e pacro3HaBaHus oOpa3oB?

. Uem ompenensercs MPUHIIMI pacro3HaBaHusl 00pa3oB?

. UeM OTJIMYaroTCs MAaTEMAaTUYECKUE METO/IbI PACTIO3HABAHUS OT SBPUCTUUYECCKUX?
. Knaccugukaius ¢ moMonibio peiaronmx GyHKIui

. ITonsTie pemaroux GyHKInH

. JIunelinpie pemaromue GyHkuun (JIPD)

. OO TOIX0 K HAXOKICHUIO JIMHEWHBIX PEIIAOMUX (YHKIAN.

Practice Class 2 «Simple and multiple linear regression»

IIpakTuueckoe 3ansitue Ne2 «[lapHas 1 MHOKeCTBEHHAs! TMHEHHAS! PETPECCUSD»
. What is a regression model?

. What is the difference between paired and multiple regression models?

. What is the essence of the method of least squares?

. Expand the essence of the basic premises of the method of least squares.

. What are the main steps in building a regression model?

. Expand the essence of the model specification stage.

N ON N W=

NN AN

. UTo Takoe perpeccuoHHasi MOACTb?

. UeM oTyIMyaroTCs NapHble 1 MHOYKECTBEHHBIE MOJETN perpeccuu’?

. B 4em COCTOUT CynIHOCTh METO1a HAMMEHBIIUX KBAAPATOBR?

. PackpoiiTe cyliHOCTh OCHOBHBIX MPEANOCHIIOK METOa HAMMEHBILINX KBAJPATOB
. KakoBbI OCHOBHBIE 3TaIbl OCTPOSHUS MOJIENIA PETPECCUU?

. Packpoiite cylHoCTh 3Tana cnenupuKaiii MOAEIu

Practice Class 3 «Methods of association rule mining»

IIpakTuueckoe 3ansitue Ne3 «MeTo/bl TOMCKA aCCOILIMATUBHBIX MTPABUID)
1. What are association rules?

2. What are the association rule search algorithms?

3. Which applications most often use association rules?

3. What are common product sets?

4. Applying the task of finding associative rules?

N U W=

1. Uto Takoe accolrmaTUBHBIC MTpaBuia’?
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2.-Kakue cymecTByIOT aJITOPUTMBI MOMCKA ACCOLMATUBHBIX MPaBU?

3. B Kakux NpHIIO’KEHUSX Yalle BCEr0 UCIOJIb3YIOT aCCOLMATUBHBIE MpaBuia?
3. UTo Takoe 4acTo BCTPEYAOIIMECS HAOOPBI TOBAPOB?

4. IlpuMeHEHrE 3a1a41 TOUCKA ACCOLMATUBHBIX MTPABU?

Practice Class 4 «Sequential analysis»

IpakTu4yeckoe 3ansitue Ned « CHKBEHLIIMATIbHBIN aHAJIA3)

1. The task of sequential analysis

2. What is meant by the complexity of the algorithm?

3. Sequential Analysis Procedure

1. 3apaua CUKBEHIIMAIBHOTO aHAIN3a

2. YTo MOHUMAIOT MO TPYA0EMKOCThIO alropuT™Ma?

3. IIponieaypa CUKBEHIIMAILHOTO aHAIN3a

Practice class 5 «Agglomerative and divisive methods of cluster analysis»
IlpakTHueckoe 3ausaTHe NeS «ArjioMepaTuBHbBIE U TUBU3UMHBIE METOJbI KJlacTep-
HOTO aHAJTU3a»

1. What is hierarchical cluster analysis?

2. What are the differences between agglomerative and divisional cluster analysis al-
gorithms?

3. What is a dendrogram?

4. Pros and cons of hierarchical procedures

5. Give examples of the use of agglomerative and divisional cluster analysis algo-
rithms.

1. Yto mpeacTaBnsieT coO0H EPAPXUUECKUI KIACTEPHBIA aHAIN3?

2. B 4yem paznuuus arioMEpaTMUBHOTO W JMBU3UMHOTO QJTOPUTMOB KJIACTEPHOTO
ananusa?’

3. Uto Takoe aeHaporpamma?

4. JIOCTOMHCTBA U HEJOCTATKN UEPAPXUUECKUX TPOLIETYP

5. IlpuBeauTe MpuMephbl MPUMEHEHMSI arJIOMEPAaTUBHOTO M TUBU3UMHOIO aJITOPUTMOB
KJIACTEPHOTO aHAINU3a

Practice class 6 «K-meansy»

IIpakTnueckoe 3ansaTue Ne6 «Meron k-cpeaHux»

1. The essence of the k-means algorithm

2. Advantages and disadvantages of the clustering algorithm

3. Make a comparison and describe the scope of the method of the Euclidean distance
and the method of k-means

1. CymHocTh anroputMa k-cpeanux

2. JIOCTOMHCTBA W HEAOCTATKH aJITOPUTMA KJIACTEPU3ALINH

3. IIpoBeanTe CpaBHEHKWE W OMUIIMTE 00JACTh MPUMEHEHHS METO/IA EBKIIMIOBA Pac-
CTOSHUSI U MeTOAA K-cpeTHuX

Practice Class 7 «The subject and methods of statistics»

IpakTu4yeckoe 3ansitue Ne7 «lIpeaMeT U METO CTATUCTUKI

1. What is the subject of statistical research?
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. What is the subject of statistical research?

. What is the unit and volume of the statistical population?
. What is the purpose of statistical research?

. Name the stages of statistical research.

. What are the features of the statistical method?

N D B LN

. UTO sBIAETCA MPEAMETOM CTATUCTUYECKOTIO UCCIEA0BAHMS?

. Uto sByisieTcs 0OBEKTOM CTATUCTUYECKOTO UCCIIETOBAHMS?

. UTo Takoe eAMHMLA U 00BEM CTAaTUCTHYECKOH COBOKYTHOCTH?
. UTO ABNAETCA LENBIO CTATUCTUYECKOTO UCCIIEAOBAHHUS?

. HazoBute 3Tanel CTaTuCTHYECKOrO UCCIIEIOBAHUS.

. HazoBuTe 0COOEHHOCTH CTATUCTHYECKOTO METOAA?

SN U W —

IIpumep npakTuyeckoii padoTsl U BOMPOCOB /ISl 3AIIUTHI

Practice Class 8 «The system of statistical indicators»
IpakTnueckoe 3ansaTue Ne§ «CucrteMa CTaTUCTUYECKUX MMOKA3ATEICH)
3ananmue: [To naHHBIM O pe3ybTaTax AEATEILHOCTH OTpaciu Typusma B Poccuiickoii
denepaiyiv o ABYM PErMOHAM paccyMTarh abCONIIOTHBIC M OTHOCUTENIbHBIC TTOKa3a-
TeNU (AMHAMUKY, CPABHEHUS, CTPYKTYPhI, KOOPAMHAIIMN, UHTEHCUBHOCTH) U MTPOBEC-
TA CPABHUTEILHBINA aHATHS.
Hcxoonvie oannvie cmyoeHmamu COCMAassiiomesi CamoCmosimelbHo Ha 0CHOge Opu-
yuanenvx oanneix, nyonuxyemvix Poccmam: https://fedstat.ru/organizations/
u Deoepanviibim azeHmemeom no mypusmy P
https://www.russiatourism.ru/contents/statistika/
JInst ’HOCTpaHHBIX CTYAEHTOB MpeNaracTcs MCHoab30BaTh MH(OPMAIMIO TIO CBOEH
CTpaHe.
HeoOxoaumbie As pacueTa MOKa3aTeNiu: MIATHBIE YCIYTH, OKa3aHHbIE B OTYETHOM
rogay, MJIH. py0. B T.4. TYpPUCTCKHE YCIYIH, YCIYTM TOCTUHUI M AHAIOTUYHBIX
CPEICTB Pa3MEUICHHUS, CAaHATOPHO-03I0POBUTENBHBIE YCIYTH;, 00IIMiA 00BbEM YCIIYT B
0a3lCHOM TOJly, MJIH.pY0;, UMCJIEHHOCTh HACEJICHUS, ThIC.YeJl.; BAJIOBBIA pEruoHab-
HBI} MPOYKT, MITH.PYO.; MIIOMAb, THIC. KM YHCII0 TOCTHHMIL, YACIIO HOYEBOK B IOC-
TUHUIIAX, THICAY, YACIEHHOCTh PA3MEIICHHBIX B TOCTUHUIIAX, THIC. Y€
Task: According to the data on the performance of the tourism industry in the Rus-
sian Federation for two regions, calculate absolute and relative indicators (dynamics,
comparison, structure, coordination, intensity) and conduct a comparative analysis.
Initial data are compiled by students independently on the basis of official data pub-
lished by the F'SSS: https://fedstat.ru/organizations/
and the Federal Agency for Tourism of the Russian [Federation:
https://www.russiatourism.ru/contents/statistika/
Tunossie 3anaun B Illpaktukyme nmo crarucruke (. 4 pasgena 7.1): rema 2, 3a-
aauu 1, 2, 3, 4.
Konrpoasnsbie Bonpocs k I13:

1. Kakue nokasarenm Ha3bIBAKOTCS a0COIIOTHBIMU ?

2. Kakum 00pazom (GOpMUPYOTCS YCITOBHO-HATYPAIBHBIE TTOKA3ATENN ?
3. B kakux cilydasx 4anie BCEro MPUMEHSFOTCS CTOMMOCTHBIE OKA3aTen?
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4. Kaxkwne mmokasareii Ha3bIBarOTCA OTHOCUTEIRHEIMA? KakoBO X Ha3HaAUeHUE?
Kakne Buabl OTHOCHUTENBHBIX mNOKasareiei Bel 3Haere? KakoBo wnx
HaszHaueHue?

hd

OxapakTepru3ynTe MOKa3aTeNu CTPYKTYPBI
OxapakTepu3ynTe NMOKa3aTenyu KOOPAUHALMA
Oxapakrepu3yiite nokasarenu qudphepeHunanum

. OxapakTepu3yiTe NoKa3aTeln BbINOIHEHHS TJ1aHa

RN

10.Oxapakrepu3yiTe noKa3arenu IIaHOBOro 3a1aHNUs
11.Oxapakrepu3yiTe nokasarenu AMHAMUKA
12.KakxoBa B3auMOCBsI3b TTOKA3aTEJICH BHITIOJTHEHMS TJ1aHa, TMJIAHOBOTO 3aIaHus 1
JTUHAMHUKH?
13.OxapakrepusyiTe noKa3aream UHTEHCUBHOCTH
14.OxapakTepu3yiTe MOKa3aTeJii CPABHEHUS
15.Kakue ¢popmMbl OTHOCUTENBHBIX TTOKa3aTenei Bel 3HaeTe?
Questions:
1. What indicators are called absolute?
. How are conditionally-natural indicators formed?
. In what cases most often used cost indicators?
. What indicators are called relative? What is their purpose?
. What types of relative indicators do you know? What is their purpose?
. Describe the structure indicators
. Describe the coordination indicators.
. Describe the indicators of differentiation.
. Describe the performance indicators of the plan.
10. Describe the indicators of the planned task.
11. Describe the dynamics of indicators
12. What 1s the relationship between the performance indicators of the plan,
plan task and dynamics?
13. Describe the intensity indicators
14. Describe the indicators of comparison.
15. What forms of relative indicators do you know?

O 00 1 O v B W

IlepeyeHb BONPOCOB /151 3aLIUTHI MPAKTHYECKHX padoT
Practice Class 9 «Types of relationships between variablesy
IpakTudeckoe 3ansaTHe Ne9 « TUIBI B3aUMOCBSI3U MEXKTY TIEPEMEHHBIMI
1. What is the functional and correlation relationship, what is the difference between
them?
2. The essence of the stochastic relationship between phenomena.
3. What 1s a correlation?
4. Give the regression classification.
5. The main methods of detecting relationships between phenomena.
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1. Uto Takoe (hyHKIIMOHAIbHAS M KOPPETSAIIMOHHAS CBS3b, B UEM MX Pa3Iuuune?
2. CYIIHOCTb CTOXaCTUYECKON B3AMMOCBSI3HA MEKIY SBICHUSIMMU.

3. UTo Takoe KOppensus?

4. ITpuBeaute Kaccu(pUKALMIO PETPECCHH.

5. OCHOBHBIE METOBI OOHAPYKEHHS B3aUMOCBSI3EH MEKTY SIBJICHUSIMH.
Practice Class 10 «Statistical correlation»

IpakTu4yeckoe 3ansitue NelQ «KoppensiquoHHbINA aHAIU3»

1. What indicators are used to estimate correlation?

2. What 1s the simple linear correlation coefficient, what values can it take?
3. What 1s the essence and significance of the regression coefficient?

4. What 1s a confidence zone regression?

5. What is the meaning of the coefficient of determination?

1. C noMOmIpIO KaKuX MOKa3areneil OLEHUBACTCS KOPPEIALUOHHAS CBA3b?

2. Uro Takoe Ko3(h(PUIIMEHT MPOCTOM JTUHEHHON KOPPENSINKN, KAKHE 3HAYCHHS OH
MOKET IPUHUMATH?

3. B dyeM cyTh 1 3HaueHUE KOAP(PUILIMECHTA pErpeccun’?

4. YT0 Takoe JOBEPUTEIIbHAS 30HA PErPECCUn’?

5. B 4eM cMmbIcT k03P PUIMEHTA JETEPMUHALIH?

Practice Class 14 «The basics of presentation of statistical research resultsy»
IpakTu4yeckoe 3ansitue Nel4 «OCHOBBI TPEACTABIICHUS PE3YIIBTATOB CTATUCTHYE-
CKOTO UCCIICJIOBAHUS

1. What is the content of statistical tables and its elements?

2. What 1s a statistical subject and predicate?

3. What are the types of statistical tables?

4. What 1s the layout of a statistical table?

5. What are the rules for creating tables?

6. What do you know how to read tables?

7. What are statistical graphs and what are their types?

8. List the scheduling rules.

9. What graphs should be used to assess the structure of the phenomenon?
10. What graphs are used to characterize a feature by region?

. Kakoe conepykanue CTaTuCTHYECKUX TaOJIUIL U €€ SIIEMEHTOB?
. UTO TaKkoe CTAaTUCTUUECKOE MOJIEKALLEE U CKa3yeMoe?
. Kakue cymiecTBytoT BUIbl CTATHCTHYECKUX TaOJIHILL?
. Uro npencrapnsger coO0H MaKeT CTATUCTUUYECKON TaOIUIIbI?
. KakoBsl ipaBuna coctaBieHus Tadbaui?
. Kakue Brl 3HaeTe npuemMbl ureHust Tadami?
. UTO Takoe CTaTHCTUYECKUE TPAPUKN U KAKAE UX BUJIbI?
Ilepeuncnure mpaBuiia COCTaBIEHUS TPaPrKOB.
. Kakue rpaduku nenecooOpa3Ho UCHOAB30BATh AJsl OLEHKHA CTPYKTYPbI SIBJICHHS?

O 0 1O DN =~ LW
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10. Kakue rpadmku NpUMEHSIFOTCS 715l XapaKTEPUCTUKHA MTPU3HAKA IO PETMOHAM?

1.

CTpyKTypa npe3eHranuu
«Statistics in the USA. Census of Agriculture in the United States»
Opranuzanuy, OCYIIECTBIISIFOIIME CTATUCTHYECKOE HAOMIOJEHHE HA TOCYNapCT-

BCHHOM YPOBHC

N D BN

NN AW

. BemoMcTBa, OCYIECTBIISIIOIIME OTPACIIEBOE CTATUCTUYECKOE HAOIIOICHUE
. Mepapxus CTaTUCTHUECKUX OpraHu3aLni

. OcHOBHBIE (POPMBI U CLIOCOOBI CTATUCTUYECKOTO HAOMIOACHUS B CTPAHE

. Cniekrp (pukcupyeMoit nHpopmMau

. OcHOBHBIE OPUIHATBEHBIC Ty OIMKALMU U UX COACPKAHUE.

. Organizations engaged in statistical observation at the state level

. Agencies conducting sectoral statistical observation

. The hierarchy of statistical organizations

. The main forms and methods of statistical observation in the country
. Spectrum of fixed information

. The main official publications and their content

IIpumep aes10BOI Urpbl
Konaurepekas ¢padpuka MMeeT pe3yabTaThl MPOJK 3a MOCIECIHUE 1BA roJa
B 00beMe, mpeAacTtaBicHHOM B Tabmuue 3. Ha npeanpustii TutlaHupyeTcs
VBCJIIMYCHUE MOIIHOCTENH BO BTOPOM IMOJYTOAMM CICAYIOIIETO roja, T.€.
HEOOXOMMO 3HATh, KAaKOBbl OYyQyT MAOXOABl OT pPeaau3alud MPOU3BEIACHHON
NPOAYKLUMHA C LEIBI TUIAHUPOBAHUS MATEPUAIBHBIX HWCTOYHMKOB PACIIUPEHUS
IIPOU3BOJCTBA.

The confectionery factory has sales results for the last two years in the vol-
ume shown in Table 3. The company plans to increase capacity in the second half
of next year, 1.e. you need to know what will be the income from the sale of manu-
factured products with the aim of planning material sources of production expan-
sion

Tabmuna 6
Pesynbrarel peanusauuu npoaykuuu npeanpustas B 2017-2018 rr.
T'on Mecsin O6beM pogask, ThiC. pyo.
Year Month Sales, ths. rubles
SIHBAPb 119348
deBpanb 120982
MapT 117569
anpenp 121348
Mail 126457
HWIOHb 123428
HFOJIb 125984
aBrycr 124693
CEHTSAOPb 129567
2017 OKTSIOPb 125326
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HOSIOPb 124267
nexadphb 121569
SIHBAPb 122367
deBpanb 126581
MapT 125487
anpenp 128314
Mai 126202
UIOHb 129458
UI0JIb 131238
aBIyCT 129452
CEHTSAOPb 127651
OKTSIOPb 126834
HOSIOPb 124381
2018 nexadppb 123587

Takum 00pazom, TIpymnne aHAIMTHKOB TPEOYETCS COCTABUTH MPOTHO3
nokaszarens 00beMa MpoJaK KOHIMTEPCKOW MPOAYKIIMA B CTOMMOCTHON opme B
[IEPBOM IOJIYTOAUU CIEAYIOIETO roaa.

Thus, a group of analysts are required to make a forecast of the value of
sales of confectionery products in value form in the first half of next year.

Hanpapnenus uccnenoBanuii MOryT ObITh M3MEHEHBI B COOTBETCTBUU C
HAyYHBIMU MHTEPECAMM TPYIIbl CTYJACHTOB, B TOM 4YHCJI€ MH(MOpPMAIUS MOKET
Takke ObITh COOpaHa y4alluMKCsl CAMOCTOSTEIBLHO

1 Tema (nmpo0Gsema) MoaenupoBaHue MPOLECCA, UMEIOIIETO TEHACHILIMIO U Ce-
30HHBIEC KOJIEOaHUs1, OMPEACTIEHUE MPOTHO3HOIO 3HAYEHUS M3y4aeMOTO MOKa3aTesl.

2 Konuenuust urpsl CTyAEHTBI CAMOCTOSITENILHO TOATOTABIABAIOT PACUETHI
10 MPEAJIOKEHHON MpobieMe, npeiaraloT (POpMbl TPEICTABICHUS JAHHBIX C HEBIO
OTBETA HA BCE BOIMPOCHI 3aKa34UMKa

3 Posiu mpecTaBieHbl CICAYOIMMHI TPYNIAMA YYACTHUKOB!

- rpynna 1 wuccnenoBarenei-aHAIMTUKOB, MOATOTABIUBAKOIIAS PACUEThl MO
NPEICTABICHHON TEME U IPE3EHTYIOMIAs UX 3aKa3YMKYy;

- Tpynma 2 WCCIeN0BaTeNeH-aHAIMTUKOB, MOATOTABIUBAKOIIAS PACUEThl MO
NPEICTABICHHON TEME M MPE3CHTYIOIAs WX 3aKa34MKy (B 3aBUCUMOCTH OT KOJIMYeE-
CTBa CTYACHTOB TPYIII CTYJIEHTOB MOXKET OBITh OOJBLIE);,

- 3aKa34MK MPOEKTA, KOTOPbI OTCMATpPUBACT MATEPUANIbl MPE3CHTALMNA U OM-
PEENAIOT HAIMYME HETOYHOCTEH B MPEIACTABICHUM JAHHBIX MCCIEAOBAHUS, 3a4ACT
BOMPOCHI, YTOUHSECT KOMMEHTAPUN aHATUTUKOB.

4 Oxkupaemblii pe3yabTaT BepHO paccuuTaHHBIE MOKA3aTeNU a0COJIFOTHBIE U
OTHOCHTEJIbHBIC, BCECTOPOHHE XAPAKTEPU3YIOIIME PACCMaTPUBACMOE SBIICHUE, MPH-
MEHEHUE BCETO KOMIUIEKCA M3YUYEHHBIX (POPM TaOMMUHOrO M rpadyiyecKoro Marepua-
Ja mpeacTaBiIeHus MH(POPMALMK, BEPHAS JEKOMITO3HLAS BPEMEHHOTO Psla, Onpeae-
JeHue GopMbI (AAIMTUBHAS WIH MYJIBTATIJIMKATUBHAS ) MOJIETH YPOBHEH BPEMEHHOTO
psja, TPEUIOKEHUE MECCUMUCTUYHOTO M ONTUMUCTHYHOTO MPOTHO3a YPOBHS U3Y-
YaeMOro TOKa3arens; OMPENCICHHE COOTBETCTBUS MPEACTABICHHONH HMH(pOpMaLmu
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peaNTbHBIM PE3yJIbTaTaM aHaJM3a, BHISBIICHUE HETOYHOCTEH M OMIMOOK B MPUMEHEHUN
(dbopM rpaKoB 1 TAOJIHII.

e A

WO N R LN

IlepeyeHb BONpoCOB /151 MOATOTOBKH K 3a4eTy 2 ceMecT]p

Definition of data mining

Basic concepts of data mining

Tasks of data mining

Phases of data mining project

Basic types of databases

Principles of construction of classification rules
One- and multidimensional classification
Linear regression

Non-linear regression

. Decision tree: ID3 algorithm

. Definition of association rule mining

. Patterns in data mining

. Ways of detecting anomalies in discovered patterns

Sequence analysis

. Measures of distances in cluster analysis

. Hierarchical non-hierarchical algorithms of cluster analysis
. Basic methods of text mining

. Text mining in R

Contextual text mining techniques

. Current trends in data visualization

. Ways of presenting information in one-, two-, three-dimensional spaces
. Time series graph

. Histograms and XY -plots

IIpumepHbIii nepeveHs BOMPOCOB /1l MOATOTOBKH K 3a4eTy 3 ceMecTp

Statistics as a science

Subject and method of statistics

Definition of statistical population

System of statistical indicators

Law of large numbers

Organization of statistical observation in Russia
Differences between data mining and statistics
Types of absolute values

Mean value 1n statistics

. Relative values and ways of their calculation
. Basic concepts of sample observation

. Mean and maximum error of sampling

. Definition of statistical hypothesis

. Phases of testing statistical hypotheses

. F-test

Student’s t-test
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17. Exogenous and endogenous variables, parameters, mathematical models of the
economy.

18. Functional dependencies in the economy of one or several variables.

19. Derivative and elasticity functions used in the economy and their properties.
20. Production functions of their properties.

21. Utility maximization problem on a limited budget.

22. Examples of linear and nonlinear systems in the economy.

23. Conditional extremum problem in the economy

6.2. Onucanue nokaszaresieii 1 KPpUTEPpHEB KOHTPOJIS YCIIEBAEMOCTH,
ONHUCAHHE MIKAJ OLlCHUBAHUA

KoHTponb 3HaHWIl CTYACHTOB OCYUIECTBISIETCS C MCIOIB30BAHUEM OalIbHO-
PEATHUHTOBON CUCTEMBI, BKIFOYAKOIIEN TEKYIIUNA W MPOMEKYTOUYHBIA KOHTPOJIb 3HA-
HAW, YMEHWUN U HABBIKOB CTYICHTOB.

OneHka 3HAHWIA BEJCTCA HA OCHOBE PEUTHHIOBOUM OLICHKH CTYJEHTA, KOTOpPas
CKJIAQJBIBACTCS W3 CPEIHEH OLEHKH 3a BBITOJIHECHUE WHAVBUAYAJIBHBIX 33JaHUN Ha
MPAKTUYECKUX 3aHATUAX. MakCuManbHas OLECHKA 3 BBITOJIHEHUE WHIWBHYAIBHOTO
3ananus - 10 Gayos.

Ouenka 9 cTaBUTCS NMPH HAIMYMM HAPYLICHUHA HOPM B OQOpMIICHHM PabOTHI.
OueHka 8 — Ipyu HATMYMK HETPYOBIX BBIYMCIUTENBHBIX OIMOOK, KOTOPBIE HE TPHUBE-
JIM K JIO’KHBIM BBIBOJIAM M HEBEPHOMY IMOHUMAHUIO CyTH paboThl. OeHka 7 — caena-
Hbl HEBEPHBIE BBIBOJIbI BCIEACTBAC OLIMOKHM B PacyeTax, MpH 3TOM HE HapylICHA JIO-
rvka vccnenaopanus. OneHka 6-5— HapyllleHa JIOTHKA aHATM3a, OIUMOOYHBIC BBIBOIBL.

3aaeprKKa BBIOTHEHUS MH MBIy TBHOTO MPAKTUYECKOTO 3a1aHUs HA OJIHY He-
Jento mrpadyercs oMHUM OajyioM, Ha JIBE - IByMSI.

3a4eT N0 JUCUUIUUIMHE TONYYAOT CTYAEHTHI, MOJYYUBIUUE B TEUEHUE 2 CEMECT-
pa He meHee 39 OaoB ((6x 10)x0,65).

MakcuManbHOE KOJIMYECTBO OAJUIOB B TPETBEM CEMECTPE cocTaBiiseT: 9x 10=90.
3aueT CTYACHTHI MONYYaroT Npu pedTuHre cBbiie 58,5 damtos (90x0,65)

7. Y4eOHO-MeTOoAn4YeCKOe H HH(POPMAIHOHHOE 00eCTICYeHUE JUCIMILIHHbI
7.1 OcHoBHasI IUTEPATYpPA

1. Hecrepos, C. A. OCHOBBI MHTEIJICKTYAJIbHOIO aHaju3a JaHHbIX. JlabopaTop-
HbI npakTukyM : ydeOHoe nocodue / C. A. HectepoB. — Caunkrt-IleTepOypr :
Jlanb, 2020. — 40 ¢. — ISBN 978-5-8114-4509-7. — TeKCT : 37€KTPOHHBIH //
Jlanb : 3IIEKTPOHHO-OMOMOTEUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/130181. — Pexxum noctymna: ajis aBTOPHU3. MOJIb30-
BaTeEIEn.

2. XpamoB, A. I'. MeToabl U AJITOPUTMbI HHTEJUIEKTYAJIBHOTO aHAIW3a JAHHBIX !
yueOHoe mocodue / A. I. XpamoB. — Camapa . Camapckuii YHUBEPCHUTET,
2019 — 176 ¢. — ISBN 978-5-7883-1414-3. — TekcT : 3eKTpOHHbIH // JIaHb

3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
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https://e.lanbook.com/book/148603. — Pexxum nocTymna: Ajisi aBTOPHU3. MOJIb30-
BaTeEIEn.

3. Essential Principles of Working with Statistical Information: Y4yeOnoe nocobue
(U1 CTY/IGHTOB MarucTpaTyphl, 00yUaroUMXcs M0 HampaBIEeHUSAM « DKOHOMH-
Kka», «MHpopmanmoHHbie cucteMbl U TexHojorum») / M.B. Karuposa.- M.:
Hzn-Bo PTAY-MCXA, 2016. — 81 c.

7.2 JIonOJIHUTE/IbHAS JINTEPaTypa

1. New Advances in Statistics and Data Science / Ding-Geng, Chen Zhezhen, Jin
Gang, L1 Yi, Li Aiyi, Liu Yichuan, Zhao. Springer International Publishing
AG, 2017 — Teker : 3JEKTpPOHHBIN // Springer: 3IeKTPOHHO-OMOIUOTEUHAS
CUCTEMA. URL: https://link.springer.com/book/10.1007/978-3-319-69416-
O#editorsandaffiliations.

2. Tpymkos, A.C. Craructudeckas o0padotka nHpopmanmu. OCHOBBI TEOPUH U
KOMIBIOTEPHBIN npakTukyM + CD : yueGHOe mocobue / A.C. Tpylkos. —
Cankr-IlerepOypr : Jlansb, 2020. — 152 ¢. — ISBN 978-5-8114-4322-2. — TekcT :
AIIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-OMONMOTEUHAs CUCTEMA. —

URL: https://e.lanbook.com/book/126947 . — Pexum noctyna: ajist aBTOPH3.
[TOJIL30BATEIIEH.

3. benoycoBa, A.P. AHIIIMICKHIA SI3BIK JTS CTYJIEHTOB CEJIBCKOXO035HCTBEHHBIX BY-
30B : yueOHuK / A.P. benoycosa, O.I1. MenbunHa. — 6-¢ u3 ., ucnp. — CaHKT-
[TerepOypr : Jlanb, 2020. — 352 ¢. — ISBN 978-5-8114-4745-9. — Tekcr :
3JEKTPOHHBIH // JlaHb : 3aeKTpoHHO-OMOnroTeuHas cuctrema. — URL: https://
https://e.lanbook.com/book/126156. — Pexxum goctymna: 1uist aBTOPU3. MOJIb30-
BaTEIEH.

7.4 MeroanuyecKkue yKa3aHusi, pEKOMEHJIAUHHU U APYTHe MATePHAJIbI K
3aHATHSIM

1. XaputoHnoBa, A.E. CTaTUCTUYECKWI aHAIW3 W MPOTHO3UPOBAHKUE C UCTIOJIb-
30BAaHUEM IMAKETOB MPUKJIATHBIX CTATUCTHYECKUX MPOrpaMMm: YdeOHOe MOoCo-
oue / A.E. Xaputonosa. — M.: U3a-Bo PTAY-MCXA. — 2015, 155 ¢ ..

8. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJICKOMMYHUKALIMOHHOI ceTH
«/HTEpHET», HEOOXOAUMBIX /IJISI OCBOCHHS JUCIHUILIHHbBI

Humepnem pecypcoi:
1. Bureau of Economic Analysis. URL:  http://www.bea.gov (OTKpbIThIA 10C-
TyM)
2. NASS — National Agricultural Statistics Service. URL: www.nass.usda.gov
(OTKpPBITHIA 1OCTYM)
3. STATISTICS. URL: http://www.oecd-
ilibrary.org/statistics;jsessionid=3ddci6tti4090.delta (OTKpBITHIA 1OCTYIT)
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10.MockoBCKast MEXIyHAPOAHAs BaltOTHas Oupska. http://www.micex.ru
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Tsax. URL: http://www.un.org/ru/development/surveys/ (OTKPBITBIHA AOCTYII)
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www.imf.org (OTKPBITHIA J0CTYM)

16.OgunmanbHbiii cadT MexayHapoaHoit opranuzanuu Tpyaa. URL:  http:/
WWW.110.01g (OTKPBITBII 10CTYI)

17.O¢uumanehsiii cailt Munuctepersa punancos PO. URL:  http:/
www.minfin.gov.ru (OTKPBITHII 10CTY)

18.OpunmanbHbiii caidT HanimoHansHOTo OF0pO CTAaTUCTUKKU MO PHIHKY TPyAa
CILIA. URL: http:// www.bls.gov (OTKpBITBII 1OCTYN)

19.0¢unmanehbiii cailt HanmoHambHOro OF0p0 3KOHOMUYECKHUX UCCIICI0BAHUM
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20.O¢unmanehsiii caiit Pocctata. URL: http://www.gks.tu/ (OTKpBITBIA 10CTYM)

21.O¢unmanehsbiii caiit Lientpaneaoro banka Poccun. URL: (OTKpbITHIH AOC-
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22 Ilpenpuntet HUY BIILID. http://www.hse.ru/org/hse/wp (OTKpBITBII 10CTY)

23.PocOusneckoHcanTuHr. http://www.rbk.ru (OTKpBITBIA 10CTY™)

24 11leHTp MaKpPOAIKOHOMUYECKOTO aHAIM3a U nporno3uposanus npu MHIT PAH.
http://www.forecast.ru (OTKpBITBII 1OCTY)

9. Ilepe4eHb NPOrpaMMHOro od0ecrev4eHuss 1 HHPOPMANNOHHBIX CIIPABOYHBIX
CHCTEM
Tabnuma 9
IlepedyeHb NporpaMMHOIo odecneveHust

HanmenoBanue

No HMEHOBANM . HaunmMeHoBaHHe Tun Ton
pa3aeia yueOHOMH ABTOp

n/n NPOrpaMMBel NPOrpamMMel pa3padoTKu

AUCHUTLTHHBI
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Paspen 1 «Murennexry-
aNbHBIA  aHAJIU3 JAaH-
1 |HBIX»
Chapter 1 «Data Min-
ing»

MS Office EXCEL

TEKyIlast
BEpCUs

pacuérHasi Microsoft

Pa3zpen 2 «Cratuctuka»
Chapter 2 «Statisticsy»

STATISTICA

pacuérHast StatSoft 2004

10. Onucanue MaTepHaIbHO-TEXHUYECKOI 0a3bl, HCOOXOAUMOI ISt
OCYLLECTBJICHHUS 00Pa30BaTEILHOIO MPOLECca M0 AUCHUILIHHE

Tabnwuia 10

Cenenust 00 00€CTICYEHHOCTH CNICNNATN3HPOBAHHBIMH aYAUTOPHUSIMH,
Ka0uHeTamu, JadopaTopusiMu

HaumeHoBaHMe ciellHAJILHBIX MOMelle-
HHH U MOMEIIeHHH AJIs1 CAMOCTOATE b~
HOH padoTbl (Ne yueOHOro Kopmyca, No

ayIUTOPHH)

OCHaIJ.leHHOCTb CHIEMAJIbHbIX l'lOMe]J.leHI/Iﬁ H Mo~

MeIleHHUH JJIs1 CAMOCTOSATeILHOH padoThl

1

2

YyuebHas ayoumopusi Os NPOBeOeHUs 3aHs1-
muii IeKYUOHHO20 MUNA, Y4eOHAs AyOumo-

. OkpaH ¢ anektponpusonom 1 mr. (Mus.

Ne558771/2)

pust 015 npoeeoderus 3auamuii cemunapcro- | 2. Tpoexrtop 1 mr. (6e3 uaB. Ne) — mpuobpertancs He
20 muna, y4eOHas ayoumopus Ons 2pynno- 3a CUET CPEACTB By3a
861X U UHOUBUOYATLHBIX KOHCYIbMAYUI, 3. Banpanoycroiunbiii mkad 1 mr.
YueOHdas ayoumopusi Ol meKyue2o KOH- (uB.No558850/7)
mMpoJIsL U BPOMEIHCYMOYHOU ammecmayuu 4. CucremHbIi OJIOK ¢ MOHUTOPOM iP-4 541 3200
(2 yuebnwiil xopnyc, 102 ayo.) Mhz/1024 Mb/ 80 Gb / DVD-R ¢ monuropom 1 mr. (UHB.
Ne558777/9)
5. Crenp «Ceprees Cepreit Crenanosuy 1910-1999»
1 wr. (MuB.Ne591013/25)
6. Oruerymmrens nmopomkossiii 1 mr. (MHB.
Ne559527)
7. IlogBecHOE KpemnaeHue K OrHeTyIUTeNo | mT.
(MuB. Ne 559528)
8. XKamrosu 2mr. (MuB. Ne1107-221225, Uns.
Nel107-221225)
9. JlaBka 20 .
10. Cron aynutopHslit 20 mT.
1. Cron nns npenonasarens 1 mrT.
12. Cryn 2 wr.
13. Jocka mapkepHas 1 wr.
14.  TpuOyHna vHanmospHast | wT. (6e3 uHB. No)
yuebnas ayoumopust Ons nposedenus sans- | 1. Cucremusrii 6yiok Intel Core Intel Core 13-
muil CeMUHAPCKO20 Muna, yueoOHas ayou- 2100/4096Mb/500Gb/DVD-RW 10 mur.
mopusi OJist 2PYNNOGLIX U UHOUBUOYATLHBIX (MuB.Ne601997, MTuB.Ne601998, MuB.Ne601999,
KOHCY1bmayuil, yueOHas ayoumopus OJist HuB.Ne602000, UaB.Ne602001, UuB.Ne602002,
mexyuwe2o KOHMpPOA u HPOMEHCYMOUHOU HuB.Ne602003, MuB.Ne602004, MaB.Ne602005,
ammecmayuu, nomMeujerue OJisk CaMoCmosi- HuB.Ne602006)
menvHoil pabomst (2ii yuebuuiii kopnyc, 302 2. Mownwutop 10 wmrT. (6e3 uHB. No) - mpuoOpeTaiuch
ayo.) HE 3a CUET CPEJICTB By3a
3. xad 2 wr. (MaB.Ne594166, TuB. Ne594167)
4. Tymba 1 mr. (MaB.Ne594168)
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5. IloaBecHOe KperuieHue K OTHETYIIUTENO 1 mT.
(MuB. Ne 559528)

6. Oruerymurens nopourkossiii 1 mr. (MHB.

Ne559527)

Kamrozu 1 wt. (MaB.Ne551557)

Jlocka MarHUTHO-MapkepHas 1 mT.

. Cron 5 wr.

10. Cron koMmproTepHbIH 12 T,

11.  Cryn opucHsrii 21 mr.

12.  Ceiig | mr. (6e3 MHB.No).

© 00

yuebnas ayoumopus oas nposedenus 3ans- | 1. Tpubyna HanonbHas 1 wt. (MEB.Ne 599205)
muii iekyuonno2o muna, yweonas ayoumo- | 2. Illlkad nist nokymentos 3 wt. (MaB.Ne593633,
Ppust 015t NPOGeOeHUsL 3AHAMUL CEMUHAPCKO- WHuB Ne593634, 111B. Ne559548/18)

20 muna, yuebnas ayoumopus ons epynno- | 3. Bemanka HanonpHast 2 . (Mae.Ne1107-333144,
861X U UHOUBUOYATLHBIX KOHCYIbMAYUI, HNuB.Ne1107-333144)

YUueOHds ayoumopusi Ol meKyue2o KOH- XKanrozu 1 wr. (MuB.Ne591110)

MPOISL U RPOMEICYMOUNON ammecmayu, Jlocka MarHUTHO-MapkepHas 1 .
nomewyenue Ot CAMOCMOoAMeNbHOU pado- Cron 15 wmr.

mo1 (2 yuebmuiii kopnye, 303 ayo.) Cxawmetika 14 mT.

Cron spro 1 .

. Ctyn 2 wmr.

Aol P Ao

lenmpanvuas nayynas 6ubnuomexa umeny | UntanbHele 3abl ONOIHOTEKH
H.U. )Kenesnosa

Cmyoenuecxoe obuesxcumue Komuara misg caMonoaroToBKu

11. MeToan4yeckne peKOMEHIANNH CTYACHTAM 0 OCBOCHHU IO THCIUILIMHBI

Kypc npeaycmarpusaet, 4To CTYJAEHTHI 001a1at0T HEOOXOAMMbIM MUHUMYMOM
3HAHUH 1O OCHOBaM WHMOPMATUKKA, MATEMAaTHKW, SKOHOMUKH, MNPUXOAIT Ha
MPAKTUYECCKUE 3aHATHS TOJATOTOBJIICHHBIMH MO BOMPOCAM JIEKIIMOHHOTO MaTepuana.
[IpenmonaraeTcsi, 4TO CTYACHT BBIMOJHACT MPAKTUYECKOE 3aJaHUEC B AYJUTOPHH,
JoMa O(pOpPMIISIET U TOTOBHUTCS MO TEOPETUYECKWM BOMpPOCaM K 3alllMTe OTYETA HA
CJICIYIOLLEM 3aHSITHH.

Buabl 1 popmbl 0TPA0OTKH NPOIYIEHHBIX 3aHATHI

CTyneHT, mponyCTUBIIMI 3aHATHE, 00s3aH MPEABIBUTH MPEMOAABATENO J0-
KYMEHTBI YCTAHOBJICHHOTO 00pa3lia, MOATBEP:KAAMME HEOOXOAUMOCTh MPOMYCKA.
He nonmyckaercst mponyck 3aHsITHil 0€3 YBOKUTEILHON MPUYUHBI.

CryaeHT, pONnyCTUBILINNA 3aHATHS, OCBAMBAET MATEPUAN CAMOCTOSATEIBHO
(BBIMTOJIHAET MPAKTHYECKOE 3aJaHAE IO CBOEMY BAPUAHTY, U3y4acT TEOPETHUECKUAE
BOMPOCHI )

12. Meroau4eckue peKOMEeHAALHH NPEenoJaBaTe/ M 10 OpPranu3auuu 00y4eHust
N0 AUCHHUIIHHE

KoMmnekcHoe OCBOCHHME CTyACHTaMM y4eOHOW IucUMIUMHb « UHTEIEKTY-
AJIBHBIA aHAIN3 JAHHBIX M CTATHUCTHKA HA WHOCTPAHHOM SI3BIKE» MPEAIOIaracT u3y-
YCHHE MATEPHUATIOB JIEKIMHA, PEKOMEHIYEMOH y4eOHO-METOAMYECKON JIMTEPATYPHI,
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NOJATOTOBKY K MPAKTHYECKAM 3aHATUSM, CAMOCTOSTENIbHYHO pPa0OTy MPHU BHIMOTHCHAN
MIPAKTUYECKUX 3a0aHAM, JOMAIIHAX 3a0aHAN, TOATOTOBKY IIPE3CHTALAN.

[To ka0l MHANBHIYATBbHOM padOTE NOKEH OBITH BEICTABJICH OalT O GakTy
€€ 3alWTHL. 3alIUTy PEKOMEHAYETCS MPOBOIMTH HA CIECAYIOLIEM TOCIE MOJTYYEHUs
3ananus 3aHdaTan. [IpenogaBarenb 00s13aH TPOBEPUTH COOTBETCTBHE BBITOJHEHHOTO
3a/1aHUsl UCXOIHBIM JaHHBIM BapUaHTa CTyJACHTA. TakuM 00pa3oM, UCKIKOYAETCS BE-
POSITHOCTB IJIarvuara.

[IpenonaBaTenb OOMKEH CTUMYJIMPOBATH CTYAEHTOB K 3aHATHIO HAyYHO-
UCCIIEIOBATENBCKON PAa0OTOM, M3yUYEHUIO HAYYHOH SKOHOMETPUUYECKOM JIMTEPATYPHI,
B T.4. OTEYECTBEHHOH M 3apyOCIKHOM MEPHOTUKH.

CTyZIEHT MOXKET MPOBECTH COOCTBEHHOE CTATUCTUYECKOE HAONIOACHHE 3a
COLMATBHO-OKOHOMUYECKUMHU  SIBJICHUSMH, NPCACTABJSIFOLIMMHA  €r0  HAy4YHbIH
UHTEPEC, TOCTPOWUTH CTATUCTUYECKYX0 MOJEIb, CHAENarb MNporHo3. B cmywae
HAQIJIEKAIIET0 KA4eCTBa, €ro padora MOXKET OBbITh 3acilyllaHa HA HAYYHOM KpYKKE
Kadeapsl WK HA CTYACHYECKOH HAyYHOW KOH(EPEHLIUN.

Iporpammy paspadoran (n):

A

(moamucs)

Karuposa M.B., K.3.H., AOLIEHT
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PEIIEH3UA

Ha pa6ouyro nporpammy gucumInHbl OT/.02 «MHTEeIeKTYAJIBLHBII AHAJW3 JAHHBIX U
CTATHCTHKA HA HHOcTpaHHOM si3bike» OIIOII BO no nanpasJienuro 09.04.02 Undopmanuon-
Hble CHCTEeMBbI M TeXHOJIOTHH, HanpaBjeHHocTH «Hayku o nannbix (Data Science)»
(kBanuduxanus BBINYCKHHKA — MATHCTP)

Konomeesoii E.C., nouentrom xadenpsr punancos ®I'OY BO PITAY-MCXA umenn K A. Tumu-
psi3eBa, K.3.H.(Iajee MO TEKCTy PEIEH3EHT), MPOBENCHO PELeH3UpPOBaHHE padoueil mporpammbl
TUCHUTIIHHBI « UHTENNIeKTyanbHbIA aHAIN3 JAHHBIX U CTATUCTHKA Ha HHOCTPaHHOM si3bike» OITOIT
BO no nampasnernto 09.04.02 MHpOpMaMOHHBIE CHCTEMBI M TEXHOJOTHH, HAIMpPABICHHOCTU
«Hayxn o nannbix (Data Science)» (Maructparypa), paspadboransnoii B8 ®I'bOY BO «Poccutickuit
rocyaapcTBeHHbIN arpapHblii yHuBepcuter — MCXA nmenu KA. TumupsizeBa», Ha kadenpe cra-
TUCTHKH 1 KubepHeTukH (paspadorunk — Karmposa Mapust BsiuecnaBoBHa, TOLEHT, KaHIUAAT HKO-
HOMHYECKUX HayK..

PaccmoTtpeB mpencraBiieHHBIE HA PELICH3UPOBAHUE MATEPUANIbl, PELICH3EHT MpULIEN K Clie-
IYIOLHUM BBIBOJAM:

1. IlpenpsiBaenHas pabodast mporpaMma JUCHHUILIHHBI «IHTEeJUIeKTyalbHbINA aHATN3 JaHHBIX
U CTaTUCTHKAa HAa HWHOCTPAaHHOM si3bIke» (nmajee mo Tekcty Ilporpamma) coomeemcmeyem
tpedosanusim ®I'OC BO mno Hanmpasnenust 09.04.02 MuapopMaimoHHbIe CUCTEMBI U TEXHOJIOTHH.
IIporpamma codepoicum Bce OCHOBHBIE pa3felnbl, coomeemcneyem TpeOOBaHUAM K HOPMAaTHBHO-
METOAUYECKUM JJOKYMEHTAaM.

2. IlpencraBnennas B [IporpamMmve akmyaibnocmp yieOHONW TUCIHMILIMHBI B paMKax peai-
3aumu OIIOIT BO ne noonesicum comuenuio — NUCHUILINHA OTHOCUTCS K (DaKyJIbTATHBHBIM AUCLIU-
uHaM yaebHoro uukia — T/,

3. IlpencraBnennsie B Ilporpamme yeiu AVCUMIUIUHBI coomeemcmeyiom TpeOOBaHUSIM
@I'OC BO namnpasnenus 09.04.02 NupopMalMOHHBIE CUCTEMBI U TEXHOJIOTHH.

4. B cootrserctBuu ¢ IIporpammotii 3a nucuumnHoi «MHTeNneKkTyanbHblil aHAIN3 JaHHbBIX
U CTaTUCTHKA HA WHOCTPAHHOM sI3bIKE» 3aKkperuieHa 1 kommereHums (3 uHaukatopa). Jucuurirza
«MHTennexkTyanbHbI aHalN3 JAHHBIX M CTaTHCTHKA Ha MHOCTPAHHOM SI3bIKE» U IMpelCTaBJIeHHAs
IIporpamma cnocobua peanuzosamns MX B OOBSIBIEHHBIX TPEOOBAHUSX.

5. Pe3yibmamut 00yuenus, npencraBieHHbie B [IporpamMmme B KaTeropusx 3HaTh, YMETb,
BIIAZIETh coomeemcmeyiom cnennuuke U COASPKAHUIO TUCLHUILTHHBI U OeMOHCHIPUPYIONT 803MOIC-
HOCHIb TIONTyU€HUS 3asBJIEHHBIX PE3yJIbTaTOB.

6. OOwast TpyIOEMKOCTh AUCHUIUINHBI «MIHTEIIeKTya bHBIN aHAIN3 JaHHBIX U CTATHCTHKA
HA WHOCTPAHHOM SI3bIKE» COCTaBJIsIET 6 3a4€THBIX enuHull (216 4acoB).

7. MHdpopMauus 0 B3aMMOCBSI3U U3yYaeMbIX AUCLUIUIMH M BOMPOCAM HCKJFOUEHUs yOmm-
pOBaHUs B COAEpKaHUM AUCLUILUIUH coomeemcmeyem NencTBuTenbHocTy. ducuunnuHa «MaTten-
JIeKTyaJIbHBbIA aHAJIU3 JaHHBIX U CTaTUCTHMKA HA MHOCTPAHHOM SI3bIKE» B3aHMOCBSI3aHA C APYTUMU
mucturuinHamu OITOIT BO u Yuebnoro miana no Hanpasieanto 09.04.02 NHpopMalmoHHbIE CHC-
TEMBI U TEXHOJIOTUH, U BO3MOXKHOCTh AyOJIUPOBAHMS B CONEPIKAHUN OTCYTCTBYET.

8. TIlpencraBnennast IlporpamMma mpenmosaraeT HCIIOJNb30BAHHE COBPEMEHHBIX 00pa3oBa-
TEJbHBIX TEXHOJIOTUH, UCMOb3yEeMbIe TIPH PeATN3aLu PA3JINIHBIX BUIOB yueOHOH padotsl. Pop-
MbI 00pa30BaTENbHBIX TEXHOJIOTHI_coomeencmesyion cnennGruke AUCHUTUTNHBL

9. Bugsl, copepkaHue U TPYAOEMKOCTh CAMOCTOSITENIbHONH padOThl CTYAEHTOB, NPEACTaB-
nennele B [Iporpamme, coomeemcmeyiom TpeOOBAHUSIM K IOATOTOBKE BBIMTYCKHHUKOB, COAEpIKa-
mumcst Bo @I'OC BO nanpasnenust 09.04.02 UHbopManMOHHBIE CUCTEMBI U TEXHOJOTHH.

10. IlpencraBnenHble U onvcaHHble B IIporpamme Gopmbl mexyuyedi OLeHKH 3HAHUHN (UTe-
HUe, TIepeBO U OOCYKIEHHE TEKCTOB Ha HMHOCTPAHHOM SI3bIKE, 3aIUTa MPAKTHYeCKUX padoT, mpe-
3eHTALMs], IEeJIOBast Urpa), coomeenmcmesyion cnenupuke TUCHUTUIMHBI U TPeOOBAHUSM K BBITYCK-
HUKaM.

dopMa NPOMEKYTOYHOIO KOHTPOJI 3HAHUHN CTYJIEHTOB, NpeaycMoTpeHHas IIporpammoi,
oCyIIecTBIIsIeTCs B (popMe 3a4eTa BO 2 CEMECTpe U 3 CEMECTpe, UTO COOMEEemcneyen CTaTycy Iauc-
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[HTUTHABL, KaK QaKyIbTaTHBHOH AHCIMIUIMHEL yueGHoro uukna — ®TJI. ®T'OC BO wanpasienus
09.04.02 UndopMauHOHHBIE CUCTEMBI H TEXHOJIOTHH.

11. ®opmbl OLIEHKH 3HAHUH, npecTaBienHble B [Iporpamme, coomgememeyiom creunduke
JMCLHNNMHBI U TPeOOBAHUAM K BBHITYCKHHKAM,

12. YueGHo-MeToANUeCcKOE OOecneueHne AMCLMIUIMHBI MpeCTaB/IeHO: OCHOBHOW nMTEpa-
Typoii — 3 ucrounuka (6a3oBbiit yueOHHK), AOTONHUTENBHOMN THTEPAaTYpOl — 2 HanMeHoBaHUsA, MH-
TepHeT-pecypebl — 24 ucroyHuka M coomgemcmagyem Tpebopanusam PI'OC BO nanpapneHus
09.04.02 UndpopMaUHOHHBIE CUCTEMBI H TEXHOJIOTHH.

13. MatepuanbHO-TeXHHUYECKOe oOfecneyeHne AMCLUMUIUIMHBI COOTBETCTBYET creunduke
JUCHMIUIMHBL «HTeNNeKTyanbHblil aHAaNM3 JAHHBIX M CTATHCTHKA HAa MHOCTPAHHOM S3BIKE» H
obecneynBaeT MCNOIB30BAHHE COBPEMEHHBIX 00pa3oBaTe/IbHbIX, B TOM YHMCJIe HHTEPAKTHBHBIX Me-
TOAOB OOY4YEeHHUS.

14. MeTtonuuecke pEeKOMEHJALMH  CTYJEHTaM M  METOAMYECKHE  pEeKOMEHAALMH
IPenoAaBaTe/IsM Mo OpraHu3auuu o0y4YeHHs MO JUCLHMIUIMHE NAlOT MpeCTaBlIeHHe O CreuHpuke
o0yyeHHs MO AUCUHIUIMHE «MHTeNNeKTyaNbHbI aHaIM3 JaHHBIX M CTAaTHCTHKA HAa MHOCTPaHHOM
A3BIKEY.

OBILIUE BBIBO/IbI

Ha ocHOBaHMH NMPOBEJEHHOTO PELIEH3HPOBAHUA MOXKHO CAENaTh 3aKJIIOUYEHHE, YTO XapaKTep,
CTPYKTYpa H coiepxaHue paboyei mporpaMMbl AUCUHMIUIMHBL « UHTENIEKTyabHbIH aHATM3 JaHHBIX
¥ CTaTHCTHKA Ha HHOCTpaHHOM s3bike» OITOIT BO no Hampasnenuio 09.04.02 UndopmanroHHbIE
CHCTEMBI H TEXHOJIOTHH, HanpasieHHOCTE «Hayku o manHbIX (Data Science)» (kBanudukauus Bbl-
IIYCKHHKA — MarucTp), paspaborannas Karuposoii M.B., IOLEHTOM, K.3.H., COOTBETCTBYeT TpeGo-
BanusM OI'OC BO, coBpeMeHHBIM TpeOoBaHUAM SKOHOMHKH, PBIHKA TpyJAa H Y3BOJHT TIpH €€
peaTH3alKH ycnemHo obecneunTs GopMHPOBaHHE 3a4BJICHHBIX KOMIIETEHIIHH.

Penenszent: Konomeena E.C., noueHt kadenps! puHaHcOB
®I'BOY BO PTAY-MCXA umenu K.A. Tumupsasesa, Ko.H.____~

(noanuce)

«24» aBrycrta 2022 1.
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