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AHHOTAIMA

paboueii mporpaMmmbl y4eOHOM JUCHUIINHbI
b1.B./1B.06.01 «Pa3Beno4Hblii aHAJIM3 JAHHBIX HA HHOCTPAHHOM SI3bIKE»

JJIS1 HOATOTOBKH 0akasaBpoB no HanpasJjeHuio 09.03.02 «MupopmanuoHHbie
CHCTEMbI U TEXHOJOTMI 10 HANPABJICHHOCTH bosiblIKe 1aHHBIC 1 MALIMHHOE
o0yuyenmne (Machine Learning & Big Data) u

He.]'lb OCBOCHHUSA NUCHMUIIJIMHBI: ]_[eJ'IB}O AUCHUITIINHBI «PaBBCI[O‘IHBIﬁ aHaJin3
JaHHBIX Ha HHOCTPAHHOM S3BIKC» SABJIACTCA OCBOCHHC CTYACHTAMHU TCOPCTUYCCKUX U
MPAKTUYECKUX 3HAHUNA U MPUOOpPETEHNE YMEHUM M HaBBIKOB B 00JIACTU MPOBEICHMUS
AHAJIUTUYICCKOTO HCCIICAOBAHUA C IIPHUMCHCHUCM TEXHOJIOTUI OOJIBIINX JAHHBIX,
aHaJu3a JaHHBIX B 00JIACTH CEIbCKOTO XO03MCTBA, SKOHOMHKH, OyXrajJTepCcKoro yde-
Ta, CTAaTUCTHUKH, q)HHaHCOB " ApP., a TAKKC OCYHICCTBIIATH JCIOBYIHO KOMMYHUKAIIUIO B
YCTHOW U MUCbMEHHOU (popMax Ha rocynapcTBEHHOM si3bike Poccuiickoit denepanuu
Y UHOCTPAHHOM(BIX) sI3bIKE(aX).

MecTo AUCHMIUVIMHBI B Y4eOHOM IIaHe: BKJIIOYCHA B 4acTh, (POpPMHUpPYyEMYIO
y4acTHUKaMHU O0O0pa30BaTENIbHBIX OTHOIICHWH (AMCIUIUIMHA IO BBIOOPY) y4eOHOTO
riana no HampasiaeHuto noarotoku 09.03.02 «MupopMannoHHbIE CUCTEMBI U TEX-
HOJIOTHUN».

TpeﬁoBaHnﬂ K pe3yjdabTatTaM 0CBOCHHUHA NUCHUIIJIMHBI: B PE3YJIbTATE OCBOC-
HUSl TUCHMIUIMHBI (POPMUPYIOTCS CleAyronie KoMmnereHuuu (uaaukaropsl): YK-4
(YK-4.2, YK-4.3), I1Koc-8 (ITKoc-8.1, TTKoc-8.2, I1Koc-8.3), IIKoc-9 (ITKoc-9.1,
[TKoc-9.2, [1Koc-9.3).

KpaTlcoe coaepKaHuEe NUCHUILIMHBI. Ocobennoctu NOATOTOBKHN OAHHBIX OJIA CTa-
TUCTHYECKOro aHaiu3a. OnucarenbHas CTaTUCTUKA M TICPEMCHHBIX, U3MCPCHHLBIX B
HOMUHAJILHON M l'IOprI[KOBOfI mkajie. OmnucarenbHasi CTaTUCTHUKA I IICPEMCHHBIX,
U3MEPEHHBIX B KOJMYECTBEHHOW MKaje. [[onck CBiI3er MeXAy HOMUHAIBHBIMU W
MOPSAIKOBBIMU TIepeMEHHbIMH. [IoMCK CBA3€M MKy KOJUYECTBEHHBIMU IEPEMEH-
HbIMHU. [IOWCK CBsI3el MEXIy MEPEMEHHBIMH, OJTHA U3 KOTOPBIX U3MEPEHA B KOJIHUYE-
CTBEHHOM IIKaJIE.

Features of data preparation for statistical analysis. Descriptive statistics for variables
measured in nominal and ordinal scales. Descriptive statistics for variables measured
on a quantitative scale. Search for links between nominal and ordinal variables.
Search for links between quantitative variables. Search for relationships between var-
1ables, one of which is measured in a quantitative scale.

OO01masi TPyA10€eMKOCTh JUCHHUILUIMHBI COCTABJIAET. 2 3a4CTHBIC €TUHUIIBI (72
Jaca).

IIpoMe:KyTOYHBIN KOHTPOJIb: 3a4erT.



1. lleab ocBOeHHUSI JUCHUILIHHBI

Henbro qucuuminnbl «Pa3BeOYHbBIN aHATN3 TaHHBIX HA MHOCTPAHHOM SI3BIKE»
SIBJISIETCS. OCBOCHHUE CTYJCHTAMHU TEOPETHUYECKUX U MPAKTUUYECKUX 3HAHUU U MPUOO-
peTeHre YMEHUN YW HAaBBIKOB B 00JIACTU MPOBEACHUS aHATUTUYECKOTO MCCIICI0OBaHUs
C NPUMEHEHUEM TEXHOJIOTUW OOJIBIIUX JaHHBIX, aHAIU3a JaHHBIX B 00JIACTH CEIlb-
CKOI'0 XO35CTBa, SJKOHOMUKH, OyXTraaTepCKOro ydera, CTaTUCTUKU, (PUHAHCOB U Ap.,
a TaKXK€ OCYIIECTBISTH JICIOBYI0 KOMMYHHUKAIIMIO B YCTHOW M MUCBMEHHOM (hopmax
Ha TOCYIapCTBEHHOM si3bike Poccuiickoit denepanuu U MHOCTPAHHOM(BIX) S3bI-
Ke(ax).

2. MecTo TMCUMILUIMHBI B Y4eOHOM Mpouecce

Jucuunnuna «Pa3Bel0uHbId aHAIU3 JAHHBIX Ha MHOCTPAHHOM SI3BIKE)» BKIIIO-
YeHa B 4acTh, (DOPMHUPYEMYIO yYaCTHHKAMH OOpa30BaTEC/IbHBIX OTHOIICHHH (IUCIH-
IUTMHA 110 BBIOOPY) yueOHoro miaHa. Juciumimaa «Pa3BejouHblil aHaIU3 JaHHBIX Ha
WHOCTPAHHOM SI3BIKE» peann3yeTcsi B cooTBeTcTBUU ¢ TpeboBanusmu PI'OC BO,
npodeccuonanpHoro cranaapra, OIIOIl BO u YyeOGHoro miaHa 1o HampapICHHUIO
09.03.02 «MudopmaliMoHHbIE CUCTEMBI U TEXHOJIOTHUN.

[IpenmecTByomuUMu KypcamMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
nucuuIinHa «Pa3BeoYHbId aHAIU3 JAHHBIX HAa MHOCTPAHHOM SI3BIKE)» SBISIOTCA
«BBeneHre B KOMIBIOTEPHBIE HayKH HA MHOCTPAHHOM S3bIKe», «MaTeMaTudecKui
aHanu3», «MaremaTtudeckas CTaTUCTUKa», «Teopusi BEpOSTHOCTE», «AJNTOPUTMHU-
3a1Ms ¥ nporpammupoBanuey, «OcHOBBI Hayku o naHHbIX (Data Science)», «AHanus
HKOHOMHYECKUX JaHHBIX C UCIOJIb30BAHHEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEX-
HOJIOTUH HAa MHOCTPAHHOM SI3BIKE», AHAIU3 S3KOHOMUYECKUX JTaHHBIX C MCIIOJIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTHIY, « XpaHWINIIA U CUCTEMbI UH-
TEJUIEKTYaJIbHOTO aHaju3a JIaHHBIX HA MHOCTPAHHOM SI3BIKE», «XpaHWIINILIA U CUCTE-
MBI UHTEJUIEKTYaJIbHOTO aHayu3a JaHHbIX», «[lapcuHr u nmpenodpaboTka MaHHBIX Ha
MHOCTPAHHOM si3bIKe», «IlapcuHr u mpenodpaboTka JTaHHBIX».

JucuuminHa «Pa3BenoYHBIN aHAIM3 JTAHHBIX HA WHOCTPAHHOM SI3BIKE) SIBJISI-
€TCSl OCHOBOIIOJIATAOIICH MJIsi U3yUeHHUs CIEAyoIuX aucuuruiul: «Python mns wuc-
KyCCTBEHHOTO HHTeUIeKTa», «ERP-cucremury, «Iloctpoenue, oOydeHne u ONTUMHU-
3amusl MOJeJel MallMHHOTO OOYy4YeHHs Ha WHOCTpaHHOM si3bike», «lloctpoenue,
oOydeHHe W ONTUMU3AIIHS MOJIETICH MAITMHHOTO O0YUYEHUS.

PabGoyass mporpamMmma mHCIUIUIMHBI «Pa3BeoUHBI aHalW3 JaHHBIX HAa HHO-
CTPaHHOM SI3bIKE» JJISI UHBAJIHMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/10PO-
Bbs pa3pabaThIBACTCAd MHAMBUIYAJIHHO C Y4€TOM OCOOCHHOCTEH MCUXO(PU3UYECKOTO
Pa3BUTHsI, MHANBUIYAJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 37J0POBbS TaKMX 00ydaro-
IUXCS.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJbTATOB 00YUYEeHUSsI 1O TUCIUIIIMHE,
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHMS 00pa30BaTe bHOM
NPOrpaMMbl



OO6pa3zoBarenbHbIe PE3yJbTaThl OCBOCHUS JUCHUILUIUHBI 00yYaronuMcs, IpeI-
cTaBJieHbI B Tabnuie 1.

4. CTpyKTYypa " coaepkanue JUCHUILIUHbI

4.1 Pacnpenesienne TPy10éMKOCTH IMCIHMILJIMHBI 110 BUIaM padoT
10 ceMecTpam

O6mas Tpyao€MKOCTh JUCHUILIMHBI cOCTaBisieT 2 3ad.el. (/2 4aca), UX pac-
npe/esieHre TI0 BUaM paboT ceMecTpaM MpeCTaBlIeHO B Taduuie 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHUS YUeOHOM IMCIUTIUHBI

Tabnuua 1

IPOU3BOICTBA MTPOIYKLIUH CEIBCKOTO
X034HCTBA; TEOPHIO U METOJOJIOTHIO
JUCLUIUIMH SKOHOMHUYECKOT0 Ipodu-
751 (IKOHOMHMKA, OYXTaJlTepCKUi y4er,
CTaTUCTHKA, (PMHAHCHI U Jp.); UHPOP-
MAaIMOHHBIE TEXHOJIOT MU aHaN3a
JAHHBIX; HICTOYHUKU MH(POPMAITIH
U151 Tpo(eCCHOHATIBHOM JIeSITeNTbHO-

TCXHOJIOTUHU pa3-
BCAOYHOT'O aHaJIn-
3a JaHHBIX.

No Kon Conepxxanue B pesynbrate n3ydeHus yaeOHOW MUCIMILTAHBI 00y4JarONUecs JODKHBL:
~ | KoMmIe- | KOMIMETeHINH (MJIn WNHaukaTophl KOMITIETEHITUH
n/n . 3HaTh YMETb BJIQ/IETh
TEHIINU e€ JyacTn)

1. VYK-4.2 YMmeTh: NPUMEHSATh Ha TpaK- IIPUMEHATH HA IIPAKTUKE
TUKE JEJOBYI0O KOMMYHHUKAIIMIO B JICTIOBYIO KOMMYHHUKAIIUIO
YCTHOM M NUCBbMEHHOW ¢opmax, me- B 00J1aCTH aHaJIM3a JaH-
TOJBl U HABBIKU JEJIIOBOTO OOIIECHUS HBIX Ha PYCCKOM M HHO-
Ha PyCCKOM M HHOCTPAHHOM SI3bIKax CTPaHHOM SI3bIKax

2. VK-4.3 Binagers: HaBBIKAMUY YTEHUSA U HaBBIKAMHU JIEJIOBBIX
repeBojia TEeKCTOB Ha HMHOCTPAHHOM KOMMYHHUKAIHH B 001a-
s3bIK€ B TMPOdeCcCHOHATBHOM O00IIIe- CTU aHaJN3a JaHHBIX B
HUU; HABbIKAMHU JEJOBBIX KOMMYHU- YCTHOM U MUCbMEHHOM
KallMii B YCTHOW W MHChbMEHHOU (op- dbopme Ha pyCCKOM U
Me€ Ha PYCCKOM M MHOCTPaHHOM SI3bI- MHOCTPAHHOM $I3bIKaX
Kax; METOJUKON COCTaBICHUS CYXKJe-
HUS B MEXIUYHOCTHOM JEJOBOM 00-
[IEHUH HA PYCCKOM U WHOCTPAHHOM
SI3BIKAX
[TIKoc-8.1 3HaTh: OCHOBBI TEXHOJIOTHH | MHPOPMAIIHOHHBIE




ro y4era, CTaTH-
CTHKH, (PUHAHCOB
U Jp.

CTH

[TKoc-8.2 YmMeth: cobupats uapOp-
MAITUIO IS TPOBEICHS aHATN3a;
yCTaHABIUBATh IPUYNHHO-
CJICJICTBEHHBIC CBSI3U MEXKy IPH3HA-
KaMH, BBIOMPATh U TIPUMEHSTh, B TOM
YHCIIe ¢ UCTIONh30BAHUEM COBPEMEH-
HBIX UH(OPMAITMOHHBIX TEXHOJIOTHIA,
METO/IbI aHATTN3a JIAHHBIX; JIeJIaTh BbI-
BOJIBI HA OCHOBE ITPOBEICHHOTO aHa-
JM3a JaHHBIX

cobuparh HHPOpPMAITHIO
JUIs IPOBEJICHUS pa3Be-
JIOYHOTO aHaJU3a JaHHbIX;
yCTaHaBJIMBAaTh IPUUUH-
HO-CJIE/ICTBEHHBIE CBSI3U
MEX/1y PU3HAKaMH; BbI-
OupaTh U IPUMEHSTH C
UCII0JIb30BAHUEM COBpE-
MEHHBIX HTHPOPMAIUOH-
HBIX TEXHOJIOTUM, METOIbI
pa3BeI0OYHOTO aHaIn3a
JTAHHBIX; J1€1aTh BHIBOIbI
Ha OCHOBE MPOBEIACHHOTO
pa3BeOYHOTO aHAIN3a
JTAHHBIX

[1Koc-8.3 BrnazmeTs: METOIOIOTHEN U
HaBBIKaMH ITPOBE/ICHUS aHAN3a JaH-
HBIX C MCITOJIb30BAHHEM HH(OpPMAIIH-
OHHBIX TEXHOJIOI'UH B 00J1aCTH KO-
HOMHKH, B TOM YHCJI€ DKOHOMUKH
CEIBCKOTO XO3MCTBA

METOJOJIOTUEN U HABEI-
KaMH TIPOBEJICHUS Pa3-
BEJOYHOIO aHAIN3a
JIaHHBIX ¢ HCIO0JIb30Ba-
HHEeM HH(POPMAaIIMOHHBIX
TEXHOJIOTHI

[TIKoc-9.1 3nate: npeaMeTHyto 00-
JIACTh aHAJIM3a, TUITbI OOJIBIINX JaH-
HBIX, HICTOYHHKH U METOJIBI U3BJI€UE-
HUs “HPOPMAIUH, TEOPETUUCCKUE H
IPHKJIaIHBIC OCHOBBI aHAJIN3a, TEXHO-
JIOTMM XpaHEHUs 1 00pabOTKH, CO-
BpPEMEHHBIE METO/Ibl U UHCTPYMEH-
TaJbHBIE CPEJICTBA aHATM3a OOJBIINX
JAHHBIX

COBPCMCHHBIC MC-
TOAbI U UHCTPY-
MCHTAJIbHBIC CPCII-
CTBa pa3BCA0OYHOI'O
aHaJIM3a JaHHBIX

I[1IKoc-9.2 YMers: olleHUBaTh COOT-
BETCTBHE HAOOPOB JAHHBIX 3a/1a4aM
aHanu3a OOJIBIINX JAHHBIX; UCIIOJIb-

HCIIOJIb30BATb UHCTPY-
MCHTAJILHBIC CPCACTBA
JJIs1 TIPOBCACHU A pa3BC-




30BaTh MHCTPYMEHTAJIbHBIEC CPEACTBA
JUTSL M3BJICUEHHsI, TpeoOpa3oBaHus,
XpaHEeHUs1 U 00pabOTKH TaHHBIX U3
Pa3HOPOJHBIX HCTOUYHUKOB; pa3pada-
TBIBATh M OIICHUBATH MOJAEIH 0OJIb-
IINX TAaHHBIX; aBTOMAaTU3UPOBATh
MPOIIeCC aHAJIN3a OOJBIITNX JAHHBIX;
BHU3YaJIU3UPOBATH PE3YIbTATHI aHAIIH-
3a 0OJIBIINX JAHHBIX

JOYHOI'O aHaJIn3a JaHHbIX

[TKoc-9.3 MImeTh HaBBIKU: BEIOOpA HC-
TOYHHUKOB JAHHBIX, OLIEHKH COOTBET-
CTBUS HAO0Opa JTAHHBIX MPEAMETHOMN
001aCTH ¥ 3a7a4aM aHaAJUTHYSCKUX
paboT; mosrydeHust U QUIbTpaLUU, U3-
BJICYCHHUS, TPOBEPKHU, OUUCTKH, arpe-
raiuu 1 pa3paboTKH MpeACTaBICHUS
OOJILIINX 00BEMOB TAHHBIX U3 TeTe-
POTEHHBIX UCTOYHUKOB

OIICHKH COOTBETCTBUS
Habopa aHHBIX Tpe-
METHOM 00J1aCTH C 10-
MOIIBIO PAa3BEIOYHOTO
aHaIn3a JaHHBIX




TabOnuia 2

PacnpenesieHne Tpy10éMKOCTH M CUMILUIMHBI 110 BHIaM PadoT Mo ceMecTpam

TpyroémMkocTs,
7 cemecTp
. yac.
Buna yue6Ho# padoThl Beero/*

O0mas Tpy10éMKOCTb JUCLHUIIMHBI 10 YYeOHOMY IIJIaHy 72
1. KonTakTHas padora: 50,35
AyauTtopHas pabora 50,35
8 MOM Hucine:
nexyuu (JI) 16
npaxkmuveckue 3auamus (113) 34/4

KOHMAaxmuas paboma Ha npomexcymoynom konmpoie (KPA) 0,25
2. CamocrositeqbHast pabora (CPC) 21,75
camocmosmenbHoe U3yueHue pazoenos, Camonoo02omosKka (npo- 12,75
pabomka u nogmopeHue 1eKYuoOHH020 Mamepuala u Mamepuaid
VUEOHUKO8 U YUeOHbIX NOCOOUll, NO020MOBKA K NPAKMUYECKUM
3AHAMUAM U M.0.)
Iloocomoska k 3auemy (KOHmMpO.v) 9
Byt npoMeXyTOYHOT0 KOHTPOJIS: 3ayer

* B TOM YHCIIE IMPAaKTUYCCKasa MOATOTOBKA.

4.2 Conep:kaHue IMCUUNIMHBI

Tabmuna 3
TemaTnuecknil MIaH y4e0HOM JUCHUININHbBI
AyauTopHasi
HaumeHoBaHue pa3aejioB M TeM QM CHUIIINH pabora LI
(o) Bcero I 3 | nKp pHas
BCEro padora CP
/*
Tema 1. OcoOeHHOCTH MOATOTOBKY JaHHBIX JUIS CTa-
THUCTHUYCCKOI'O aHaJIu3a . o 8 2 4 2
Themel. Features of preparing data for statistical
analysis
Tema 2. OnucarenpHas CTaTUCTUKA I ICPEMCH-
HBbIX, UBMCPCHHBIX B HOMHUHAJIBHOHU U HOpSII[KOBOfI
LIKaJIe. 9,75 2 4 3,75
Theme 2. Descriptive statistics for variables meas-
ured in nominal and ordinal scales.
Tema 3. OnucarenpHas CTaTUCTUKA AT IEPEMCH-
HBIX, I/I3MepeHHI?IX.B KOJ'II/I.IIC.CTBCHHOI\/'I.H_IKaJ'Ie. 10 2 4 4
Theme 3. Descriptive statistics for variables meas-
ured in a quantitative scale.
Tewma 4. Ilouck cBsizeil Mexly HOMUHAJIBHBIMU U
HOpSI,Z[KOBH%VII/I _HepeMeI:IHBIM_I/I ) 12 2 6/4 4
Theme 4. Finding relationships between nominal and
ordinal variables

10




AyautopHast
HaumeHnoBanue pa3iesioB ¥ TeM JMCHUIIIHH paoora Breayauro
. Bceero J n3 | 1Kp pHast
(pryHHeHO) BCEero paﬁoTa CP
/*
Tewma 5. [louck cBszel MKy KOJIMYECTBEHHBIMU
HepeMeHHBI-MI/I-. ) ) ) ) 14 4 6 4
Theme 5. Finding links between quantitative varia-
bles.
Tema 6. Ilouck cBsi3eil MeX 1y NEPEMEHHBIMU, OJHA
M3 KOTOPBIX U3MCPCHA B K-OJII/III-GCTBGHHOI;'I mKa_ne. 18 4 10 4
Theme 6. Search for relationships between variables,
one of which is measured in a quantitative scale.
KoHnTakTHas paboTa Ha IPOMEXYTOUYHOM KOHTpPOJIE
(KPA) 0,25 0,25
Bcero 3a 7 cemecTp 72/4 16 | 34/4 | 0,25 21,75
HTroro mo gpucuunjinue 7214 16 | 34/4 | 0,25 21,75

* B TOM YHCIIE MPpAaKTUYCCKasd MOoAroTOBKa

Tema 1. Oco0eHHOCTH MOATOTOBKHU JAHHBIX VISl CTATHCTHYECKOI0 aHAJIU3A

BHGMGHTapHI)Ie HOHATHUA CTaATUCTHKH. CTaTHCTHKA, Ha6J'IIOJIeHI/Ie, nepeMEHHasd, 3aBUCUMBIC U HE3a-
BHCHUMBIC IIEPEMEHHBIC, CBA3HU MCKIY IEPEMEHHBIMHU. JIBa OCHOBHBIX CBOICTBA 3aBUCHUMOCTH MEX-
Ay NEPpEMCHHBIMU: BEJINMYMHA 3aBUCHUMOCTHU W HAACKHOCTH 3aBUCHUMOCTH. Ionsatue BI)I60pKI/I ure-
HepanbHOUM coBoKynmHOCTH. [lIkanel u3mepenus. [lepemenHsle U HaOMIOIEHUS, 3HAYEHHE TIEPEMEH-
HOM B KOHKpETHOM HaOmtogaeHuu. ViMs nepeMeHHoM, TUIT IEPEMEHHO, MEeTKa IepeMEHHON U METKU
3HaueHnil. PemaktupoBanue, ynanenuwe, n00aBjieHHE TEPEMEHHBIX. BBOJ HOBBIX HaOIOJACHHI.
[Tponymennbie 3HaueHus. Moaudukamnus 1 0OTOOP JaHHBIX: YCIOBHBINA OTOOP JAHHBIX U CITydaitHas
BBIOOpPKA, COPTUPOBKA W TPYNIUPOBKA JTAHHBIX, MEPEKOJUPOBAHKE MIEPEMEHHBIX, BRIYUCICHNE HO-
BBIX IepeMeHHbIX. [louck ommboK U JIOTHYeCKrX MPOTUBOpeUnid B HJaHHBIX OO0bearnHEHUE (ailioB
10 IEPEMCHHBIM U Ha6J'IIOI[CHI/I$IM

Theme 1. Features of preparing data for statistical analysis

Elementary concepts of statistics: statistics, observation, variable, dependent and non-dependent
variables, relationships between variables. There are two main properties of the relationship be-
tween variables: the magnitude of the relationship and the reliability of the relationship. The con-
cept of sampling and the general population. Measurement scales. Variables and observations, the
value of a variable in a particular observation. Variable name, variable type, variable label, and val-
ue labels. Editing, deleting, adding variables. Entering new observations. Missing values. Modifica-
tion and selection of data: conditional selection of data and random sampling, sorting and grouping
of data, recoding of variables, calculation of new variables. Finding errors and logical inconsisten-
cies in data Combining files by variables and observations

Tema 2. OnucareabHasi CTATHCTHKA AJIA MEPEMECHHBLIX, U3MCPCHHBIX B HOMHHAJILHON M TO-
PAIKOBOM IIKAJeE.

Hpoueﬂypa pacdye€Ta 4aCTOTHBIX Ta6J'II/II_I. OJIEMEHTHI YaCTOTHBIX Ta6J’II/II_I U UX UHTCPIIPCTA . Ta0-
JIMIBI COIIPSAKCHHOCTH. CprKTypa H COACPIKAHUEC BJICMCHTOB Ta6J'II/II_[bI, €€ UTOT'OBBIX IIOKAa3aTelIeH.
I'paduaeckas nHTEpIpETAMSA YACTOTHBIX TAOIHUI] M TAOIUIL CONTPSHKECHHOCTH.

Theme 2. Descriptive statistics for variables measured in nominal and ordinal scales.
Procedure for calculating frequency tables. Elements of frequency tables and their interpretation.
Contingency tables. The structure and content of the elements of the table, its total indicators.
Graphical interpretation of frequency tables and contingency tables.

Tema 3. OnucarejJbHasl CTATHCTHKA AJIsA NMEPEMEHHBIX, U3MEPECHHLIX B KOJIHMYeCTBEHHO
HHIKaJI1e.

OCHOBBI TCOpHUU BCPOATHOCTU U MaTeMaTHYECKOM CTaTUCTUKU: MaTeMaTU4YeCKOe OXHNIaHHue (cpezl-
HEC 3Ha‘-IeHI/Ie), Aucnepcus, CpCAHCKBAAPATHUYIHOC (CTaH,Z[apTHOC) OTKJIOHCHHEC, MCIuUaHa, MOJa,
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KBapTHJIb, IPOLICHTUIIb, ITUK, CMEIICHUE, MUHUMYM, MakcuMyM, C-pa3zMax, 5%-e yceueHHoe cpell-
Hee. HopmanbHoe pacnpenenenue. IlosydeHHe CTaTUCTUYECKMX XapaKTEPUCTUK pacIpelelleHUs
BEPOSATHOCTEHN 3HAYECHUM IIEPEMEHHBIX, U3MEPEHHBIX B MHTEpBaIbHOU 11Kaze. [IpoBepka pacnpene-
JIEHUS Ha HOPMaJIbHOCTh, OJJHOPOHOCTh JUCIIEPCHH B rpynmnax. Hopmammsyromue mpeoOpa3oBa-
Hus. Crangaptusanus 3HaueHui. ['paduueckuii aHamu3 JaHHBIX: MOCTPOCHUE TUCTOTPAMM, SIIHAY-
KOBBIX Juarpamm - BoxPlot, mmarpamm Stem & Leaf - "crBon-mucths" rpaduxa Q-Q Normal
Probability Plot - "HopmanbHas BeposTHOCTHas Oymara", rpaduka C yJaJCHHBIM TPEHIOM
Detrended Normal Plot). XapakTepucTHKH pa3iMYHBIX THIIOB TpaduKa.

Theme 3. Descriptive statistics for variables measured in a quantitative scale.

Fundamentals of probability theory and mathematical statistics: mathematical expectation (mean),
variance, standard deviation, median, mode, quartile, percentile, peak, bias, minimum, maximum,
C-range, 5% trimmed mean . Normal distribution. Obtaining statistical characteristics of the proba-
bility distribution of the values of variables measured on an interval scale. Checking the distribution
for normality, uniformity of dispersion in groups. Normalizing transformations. Standardization of
values. Graphical data analysis: construction of histograms, box plots - BoxPlot, Stem & Leaf dia-
grams - "stem-leaves” chart Q-Q Normal Probability Plot - "normal probability paper”, graphics
with a removed trend Detrended Normal Plot). Characteristics of different chart types.

Tema 4. Ilouck cBsaA3eit MEKAY HOMUHAJIbHBIMHA H MOPAJAKOBBIMHU MEPEMEHHBIMU

OcobOennocT HU3MCPCHUS CBA3H JIsI HOMHUHAJIBHBIX W MMOPAJAKOBBIX HIKAJI IMEPEMCHHBIX. HpOBepKa
cTaTUCTUYECKUX runoTre3. Cratucruyeckas 3Ha4nMOoCTb. Kputepnit Xu-kBaapar U OrpaHMYEHHUsS Ha
ero ucnoas3oBanue. Tounsie TecTol (Exact-tect, Mmeron Monte-Kapino). Jlpyrue kputepun mpoBep-
KM Ha HE3aBUCUMOCTh (KO PHUITMEHT pHCKa U T.1I.)

Theme 4. Finding relationships between nominal and ordinal variables

Features of communication measurement for nominal and ordinal scales of variables. Testing statis-
tical hypotheses. statistical significance. Chi-square test and restrictions on its use. Exact tests (Ex-
act test, Monte Carlo method). Other independence test criteria (risk ratio, etc.)

Tema 5. Ilouck cBsizeil MexKIy KOJIMYECTBEHHBIMHU MePeMeHHbIMM.

OcobeHHoCTH HU3MCPCHUSA CBA3U MJIA KOJIMYCCTBCHHBIX IMECPCMCEHHBIX. HOCTpOGHI/Ie U a”HaJInu3 aua-
rpamm paccesius. Koaddunuents koppemnsiuu [Tupcona. Panroseie korhpuimeHTs KOppensiun
Cnupmena u Kennana. YacTHbie koppessiiui. 3HaYUMOCTh CBS3H.

Theme 5. Finding links between quantitative variables.

Peculiarities of communication measurement for quantitative variables. Construction and analysis
of scatter diagrams. Pearson's correlation coefficients. Rank correlation coefficients of Spearman
and Kendal. Private correlations. The importance of communication.

Tema 6. Ilouck cBsi3eil Mex1y nepeMeHHbIMH, 0JHA U3 KOTOPbIX H3MepPEeHAa B KOJIUYeCTBEHHOMI
HIKaJIe.

OcobeHHocTH HU3MCEPCHUS CBA3HU IJIA IIEPEMCHHBIX, OJHA U3 KOTOPBIX U3MEPCHA B KOJIMYECTBEHHOM
mkajne. T-TecTsl: 0 qHOBBIOOpOUHBIM T-Tect, T-TecT ais He3aBUCHMBIX BBIOOpOK, T-TecT mis map-
HBIX BBIOOpOK. HyneBas runoresa, 3HaUMMOCTb, 10BEPUTENbHBINA HHTEepBalL. Kpurepuii JluBuns pa-
BEHCTBA Aucriepcuil B rpymnmnax. OqHopakTOpHBIA AUCIIEPCHOHHBIN aHanu3. HyneBas rumote3a o
paBeHcTBe cpeanux, Tect ANOVA. AnocrepuopHble KpUTEpUU 111 CpaBHEHUs cpenHux. Jlomymie-
HHA IIPAaBOMCPHOCTH HCIIOJIB30BAHUA T-tecToB. HenapaMeTqueCKHe TCCTbl CpAaBHCHHA CPCIHUX
3HaueHu# B rpymnmnax. CpaBHEHUE JBYX HE3aBUCUMBIX BbIOOpOK. Kpurepuit Manna-Yutuu. Cpas-
nenue K HezaBucumbix BeiOopok. Kpurepuit Kpackena-Yomieca. CpaBHeHHE ABYX CBS3aHHBIX BbI-
6opok. Kpurepuii 3HakoBbIX paHroB YuikokcoHa. CpaBHenue K cBs3aHHbIX BbIOOpOK. Kpurepuit
®puaMmana.

Theme 6. Search for relationships between variables, one of which is measured in a quantita-
tive scale.

Peculiarities of communication measurement for variables, one of which is measured in a quantita-
tive scale. T-tests: single sample t-test, independent-sample t-test, paired-sample t-test. Null hy-
pothesis, significance, confidence interval. Livin's criterion of equality of variances in groups. One-
way analysis of variance. Null hypothesis about equality of means, ANOVA test. Post hoc tests for
comparing means. Assumptions of the legitimacy of using T-tests. Nonparametric tests for compar-
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ing mean values in groups. Comparison of two independent samples. Mann-Whitney criterion.
Comparison of K independent samples. Kruskal-Wallace criterion. Comparison of two related sam-
ples. Wilcoxon signed rank test. Comparison of K related samples. Criterion of Friedman.

4.3 Jleknum /mpaKkTHYeCKUE 3aHATHS

Tabnuma 4
Copep:kanue JIeKIUM /TPAKTHYECKHE 3aHATHS M KOHTPOJIbHbIE MEPONIPUSITHS
dopmMupyeM Koa-
1803 BO
KOMIIeTEHIH Bux Ya-
Ne Ne ¥ Ha3BaHHe MPAKTHYECKUX u COB/ ms
o/ Ne paznena SANSITHi (nAmKaTOp KOHTPOJBLHOI0 o
MEPONPUSATAS | pnacry-
LI) qyeckasi
nmoaro-
TOBKa
Jlexmus 1. Ocobennoct moa- | I[1Koc-8.1 2
TOTOBKM JIAaHHBIX JIJISI CTaTU- IMTKoc-9.1
CTHYECKOTO aHaJI3a VK-4.2
Lecture 1. Features of prepar-
ing data for statistical analysis
[IpakTnueckas padora Ne 1. [TKoc-8.2 Bompocsr qist 4
Moaudukamus u oT00p 1aH- ITKoc-8.3 JIUCKYCCUU
HBIX [TKoc-9.2 3amuTa pabo-
Practical work No. 1. Modifi- | ITKoc-9.3 THI
cation and selection of data VK-4.2
VK-4.3
Jlexnug 2 OmmcarensHas cra- [1Koc-8.1 2
THUCTHKA JJIs IepeMenHbIX, n3- | [1Koc-9.1
MEpPEHHBIX B HOMHUHAJIBHON U VK-4.2
MOPSAIKOBOM IIKAJIE
Lecture 2 Descriptive statistics
for variables measured in nom-
inal and ordinal scale
[TpakTrueckas padora Ne 2. [TKoc-8.2 3ammTa pabo- 4
YacTOTHBIX TA0IULL U TAOIUILL [1Koc-8.3 TBI
CONPSDKEHHOCTH [TKoc-9.2
Practical work No. 2. Frequen- | ITKoc-9.3
cy tables and contingency ta- VK-4.2
bles VYK-4.3
Jlekuusa 3 OmucarensHas cra- [1IKoc-8.1 2
THUCTHKA JJIs IepeMeHHbIX, u3- | [1Koc-9.1
MEpEHHBIX B KoJinuecTBeHHON | YK-4.2
IKae
Lecture 3 Descriptive statistics
for variables measured in a
quantitative scale
[IpakTuyeckas pabora Ne 3. [TKoc-8.2 3amura pabo- 2
[TomyueHue cTaTUCTUYECKUX ITKoc-8.3 TBI
XapaKTePUCTUK pacrpeierne- ITKoc-9.2
HUsl BEPOSITHOCTEN 3HAUEHUN [TKoc-9.3

13



®opmMupyeM Koa-
ble BO
KOMIIETEHIH Bux Ya-
Ne N Ne y Ha3BaHHe MPAKTHYECKUX " COB/ m3
o/ © pa3jena SAnSTHil (AmKaTOp KOHTPOJILHOIO -t
MEPONPHSATAS | pnacry-
])I) yeckas
moAro-
TOBKA
quantitative scale. | mepeMeHHBIX, HU3MEPEHHBIX B VYK-4.2
MHTEPBAJIbHOM 1IKaje YK-4.3
Practical work No. 3. Obtain-
ing statistical characteristics of
the probability distribution of
the values of variables meas-
ured on an interval scale
[Ipaktudeckas padora Ne 4. [TKoc-8.2 3amura pabo- 2
I'padmueckuit anamus manaeix | [TKoc-8.3 ThI
Practical work No. 4. Graph- [TKoc-9.2
ical data analysis [TKoc-9.3
YK-4.2
YK-4.3
Jlexnus 4 IMouck cBsseit mex- | [1Koc-8.1 2
Jly HOMUHQJIBHBIMU U TIOPSI - [MKoc-9.1
KOBBIMHU [IEPEMEHHBIMU YK-4.2
Lecture 4 Search for relation-
ships between nominal and or-
dinal variables
[TpakTueckas padota Ne 4. [TKoc-8.2 3ammTa pabo- 4/4
[IpoBepka cratuctnueckux ru- | [1Koc-8.3 THI
noTe3 [TKoc-9.2
Practical work No. 4. Testing ITKoc-9.3
statistical hypotheses YK-4.2
YK-4.3
[TpakTrueckas padota Ne 5. [TKoc-8.2 3ammTa pabo- 2
PazpaboTka cratucTHuecKux [TKoc-8.3 THI
TECTOB [TKoc-9.2
Practical work No. 5. Devel- [TKoc-9.3
opment of statistical tests VK-4.2
YK-4.3
Jlexkums 5 IMouck cBsizert mex- | [1Koc-8.1 4
1y KOJTMYECTBEHHBIMH Tepe- [1Koc-9.1
MEHHBIMU YK-4.2
Lecture 5 Finding relationships
between quantitative variables
[IpakTuueckas pabora Ne 6. [TKoc-8.2 3amura pabo- 2
N3mepenue cBszu g konuue- | [TKoc-8.3 THI
CTBEHHBIX [IEPEMEHHBIX. [TKoc-9.2
Practical work No. 6. Measur- | ITKoc-9.3
ing the connection for quantita- | YK-4.2
tive variables. VK-4.3
[IpakTtuyeckas padora Ne 7. [TKoc-8.2 3amura pabo- 4
ABromatu3anus nporecca u3- | [IKoc-8.3 THI
MEpEHUs CBSI3U JUISl KOJIHYe- [TKoc-9.2
CTBEHHBIX MIEPEMEHHBIX [TKoc-9.3
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®opmMupyeM Koa-
bIe BO
KOMIIETEHIIN Bux Ya-
Ne Ne Ne y Ha3BaHHe MPAKTHYECKUX " COB/ m3
il ¢ pasjieja T (I/IH}IHKaTop KOHTPOJBHOI'O X
MePONPHATHA | ypakcru-
])I) qyeckasi
moaro-
TOBKA
Practical work No. 7. Automa- | YK-4.2
tion of the process of measur- | YK-4.3
ing the connection for quantita-
tive variables
Jlexums 6 Ilouck cBszeit Mex- | [TKoc-8.1 4
Iy IepeMeHHbIMH, oaHa 3 ko- | [TKoc-9.1
TOPBIX U3MEpEHa B KOJINYe- YK-4.2
CTBECHHOM IIKaJje
Lecture 6 Search for relation-
ships between variables, one of
which is measured on a quanti-
tative scale
[MpakTtuyeckas padora Ne 8. [TKoc-8.2 3amura pabo- 4
JlucriepCHOHHBIN aHAN3 [TKoc-8.3 THI
Practical work No. 8. Analysis | I[TKoc-9.2
of variance [TKoc-9.3
VK-4.2
VK-4.3
[TpakTrueckas padota Ne 9. [TKoc-8.2 3ammTa pabo- 4
Hemapamerpudeckue TeCThI [TKoc-8.3 THI
cpaBHeHus cpeanux 3Hauennit | [1Koc-9.2
B IpyIax [TKoc-9.3
Practical work No. 9. Non- YK-4.2
parametric tests for comparing | YK-4.3
mean values in groups
Final control work ITKoc-8.1 [TucemenHas 2
[TKoc-9.1 paborta
ITKoc-8.2
ITKoc-8.3
ITKoc-9.2
ITKoc-9.3
VK-4.2
VK-4.3
Tabmuna 5
IlepevyeHb BONPOCOB IJIsl CAMOCTOSITEIbHOT0 M3yYeHHM S TUCHUILJIHHBI
Ne Ne pasnesia u TeMb Ilepeyenb paccMaTpHBaeMbIX BOIIPOCOB IS
n/m CAMOCTOATECJIbHOI0O M3YYCHU S
1. | Tema 1. OcobenHoctu HIkansl u3mepenus. [lepemennsie n HaOMIOICHUS, 3HAaUEHUE T1e-

IIOATOTOBKH AAHHBIX AJIsA
CTAaTUCTUYECCKOT'O aHaJIn3a
Themel. Features of pre-
paring data for statistical
analysis

peMeHHOﬁ B KOHKPECTHOM H3.6JHOI[CHI/II/I. Nms nepeMeHHoﬁ, THUII
IIEPEMEHHOM, METKA IIEPEMEHHON U METKU 3HaUYeHUI. PeakTu-
pOBaHuC, YAAJIICHUC, ,Z[O6aBJ'IeHI/Ie MEPCMCHHBIX. BBO)I HOBBIX
nabmronennii. Measurement scales. Variables and observations,
the value of a variable in a particular observation. Variable name,
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Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB IS
Ne pa3znena u Trembl
n/n CAMOCTOATEJIBHOI'0 U3YUCHU S
variable type, variable label, and value labels. Editing, deleting,
adding variables. Entering new observations. (YK-4.2, YK-4.3,
T1Koc-9.1, [TKoc-9.2, I1Koc-9.3, [TKoc-8.1, [TKoc-8.2, [1Koc-
8.3)

2. | Tema 2. OnucarenbHas I'padmueckas nHTEpHIpEeTaLIs YACTOTHBIX TAOIUIL U TAOIUL] CO-
CTaTUCTHKA JUIs TIepe- npspxerroct. Graphic interpretation of frequency tables and
MEHHBIX, U3MEPCHHBIX B contingency tables. (YK-4.2, YK-4.3, [1Koc-9.1, TTKoc-9.2,
HOMMHAJIBHOW U TIOPSLI- ITKoc-9.3, TTKoc-8.1, ITKoc-8.2, [TKoc-8.3)

KOBOM IIKaJIe.

Theme 2. Descriptive sta-
tistics for variables meas-
ured in nominal and ordi-
nal scales.

3 Tema 3. OnucarenbHast IIpoBepka pacnpeneneHust Ha HOpMaIbHOCTb, OJHOPOJHOCTh
CTaTUCTHKA JUI IIepe- mucnepcuu B rpynmnax. Hopmanusyromue npeoO6pa3oBanust.
MEHHBIX, u3MepeHHbIX B | Cranmaprusanus 3Hauennii. Checking the distribution for nor-
KoMuecTBeHHOM mikane. | mality, uniformity of dispersion in groups. Normalizing trans-
Theme 3. Descriptive sta- | formations. Standardization of values. (YK-4.2, YK-4.3, TIKoc-
tistics for variables meas- | 9.1, [TKoc-9.2, [TKoc-9.3, ITKoc-8.1, [TKoc-8.2, [TKoc-8.3)
ured in a quantitative
scale.

4 Tewma 4. Tlonck cBsizeit Tounsie Tectsl (Exact-tect, metoq MonTe-Kapino). pyrue kpu-
MEXTy HOMUHAJIbHBIMU U | TEPUHU MTPOBEPKHU HA HE3aBUCUMOCTH (KOY(PPUITUEHT PUCKa U T.1.)
mopsAKOBEIME TepeMeH- | EXact tests (Exact test, Monte Carlo method). Other independ-
HBIMH ence test criteria (risk ratio, etc.) (YK-4.2, YK-4.3, [1Koc-9.1,
Theme 4. Finding rela- [TKoc-9.2, TTKoc-9.3, TTKoc-8.1, TTKoc-8.2, ITKoc-8.3)
tionships between nomi-
nal and ordinal variables

5 Tewma 5. Tlouck cBszeit Panroseie koaddunmrents koppensaun Criupmena u Kengana.
MEXKy KOJIMYeCTBeHHBI- | YacTHbIe Koppesaiun. 3HaYnMOCTh cBsi3u. Rank correlation co-
MU TIEPEMECHHBIMH. efficients of Spearman and Kendal. Private correlations. The
Theme 5. Finding links importance of communication. (YK-4.2, VK-4.3, [1Koc-9.1,
between quantitative vari- | [TKoc-9.2, ITKoc-9.3, ITKoc-8.1, ITKoc-8.2, [TKoc-8.3)
ables.

6 Tema 6. [Touck cBs3eit Kpurtepuit Kpackena-Yoiuieca. CpaBHEHHE IBYX CBSI3aHHBIX BbI-

MCKAY ICPEMCHHBIMU,
OJIHAa U3 KOTOPBIX U3MC-
PC€Ha B KOJINYECTBEHHOM
mikane. Theme 6. Search
for relationships between
variables, one of which is
measured in a quantitative
scale.

6opoxk. Kputepuii 3HakOBbIX paHroB YuikokcoHa. CpaBHeHue K
cBs3aHHBIX BbIOOpOK. Kpurepmii dpuamana. Kruskal-Wallace
criterion. Comparison of two related selections. Wilcoxon signed
rank test. Comparison of K related samples. Friedman's criterion.
(YK-4.2, VK-4.3, TIKoc-9.1, ITIKoc-9.2, IIKoc-9.3, IIKoc-8.1,
ITKoc-8.2, ITKoc-8.3)

5. O0pa3oBaTesibHbIE TEXHOJOTHH

Tab6auia 6

HpnMeHeHne AKTUBHbIX U HHTCPAKTUBHBIX Oﬁpa30BaTeJILHLIX TEeXHOJIOT Uil

Ne
n/n

Tema u ¢popma 3anaTHSA

HaumenoBanue HCIMOJb3yEMbIX AKTUBHBIX U MH-
TCPAKTUBHBIX 06pa303aTeJ11>m,1x TEXHOJIOIhil

16




Ne HanmeHoBaHMe HCIO/IB3YEMBIX AKTHUBHBIX H M H-
Tema u ¢popma 3anaTHSA

n/n TePaAKTHBHBIX 00pa30BaTeJbHbIX TEXHOJIOT Wil
1 Jlexnus 5 Ilouck J1 Jlexums-Buzyanuzanus

CBSA3EH MEXIY KO-

JINYECTBCHHBIMHU

NepeMEHHbIMU

Lecture 5 Finding
relationships be-
tween quantitative
variables

2 [IpakTuueckas pa- 113 JlenoBas urpa
6ota Ne 5. Pazpa-
00TKa CTaTUCTHYE-
CKUX TECTOB
Practical work No.
5. Development of
statistical tests

6. Tekyumuii KOHTPOJIb YCIIEBAEMOCTH M NMPOMEKYTOUHAS ATTECTAIUSA 1O
HUTOraM OCBOCHUS IMCHUILIMHBI

6.1. TunoBble KOHTPOJIbHBbIE 3aJaHNUSI UM UHbIE MAaTEPHAJIbl, HEO0X0AMMBbIE
JJI51 OLIEeHKH 3HAHMI, yMEHU M HABBIKOB U (MJIH) ONBITA e SITEIbHOCTH

IIpuMepHasi UTOroBOM KOHTPOJbHOI PadoThI

Task 1. There is data on the duration of paid holidays in days for employees:

15, 20, 30, 29, 25, 14, 21, 25, 23, 25, 15, 24, 25, 25, 28, 20, 32, 18, 16, 22, 28, 22, 28,
26, 30.

1. Build statistical and variational series;

2. Calculate estimates of mathematical expectation, modes and medians, unbiased
and biased variance estimates, sample range;

3. Build a table of frequencies and cumulative frequencies for a grouped sample;
4. Construct a histogram of frequencies and relative frequencies.

Task 2. Test the hypothesis of normal distribution on a sample of 55 observations:
183 154 172 192 233 181 219

153 16,8 132 204 165 19,7 205

143 20,1 168 14,7 208 19,5 153

19,3 17,8 162 157 228 219 125

10,1 21,1 183 14,7 145 181 184

13,9 191 185 20,2 238 16,7 204

195 172 196 17,8 21,3 175 194

17,8 135 17,8 11,8 186 191

a=0,1.

Task 3. There are data on the set of agricultural enterprises on the main performance
indicators.

y x1 x2 x3 x4
341 7041 16,0 36,0 13,0
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45,7 | 4574 9,6 78,4 4,0
59,0 398,7 13,3 53,9 2,0
60,1 | 2452 8,5 43,4 6,0
61,6 | 339,8 13,2 75,2 3,0
751| 4701 4,2 106,4 4,0
76,5| 478,2 9,2 71,9 4,0
79,1| 8752 15,9 1343 1,0
81,0| 5818 13,1 166,5 7,0
815| 6795 13,3 194,6 2,0
86,2 5299 9,6 65,2 6,0
94,3| 295,33 15,6 126,3 50
100,7 | 496,5 11,0 83,8 50
100,9 | 4238 13,8 137,6 3,0
104,3 | 4797 13,0 53,7 50
109,2| 9204 4,4 46,9 8,0

y - proceeds from the sale of agricultural products per 100 hectares of agricultural
land; x1 - energy supply, hp; x2 is the average annual number of workers employed
in the agricultural sector. production per 100 ha of agricultural land; x3 - the cost of
producing agricultural products per 100 hectares of agricultural land; x4 - the number
of outlets.

Determine the relationship between features.

Bonpocsl k 3auery

. Basic methods of statistical data analysis.
. Measurement scales.
. Features of data preparation for statistical analysis
. Descriptive statistics for nominal and ordinal scales.
. Frequency tables: valid and cumulative percentage.
. Tables of contingency.
. Descriptive statistics for quantitative variables.
. Correlation analysis.
. Partial and pair correlations.
10. Comparison of means using T-tests.
11. Nonparametric tests and their use.

©Ooo~No ok, wWNE

IIpakTuueckas padora Ne 1. Mogudukanus u ord00p JaHHBIX
Bonpocs! g nuckyccuu:
1. VICTOYHUKHU OTKPBITHIX JAHHBIX
2. Cnoco0OwbI cOopa JaHHBIX
3. Moaudukarus JaHHBIX IJI aHAIA3a
4. Cnemuduka paboThl ¢ KAUECTBEHHBIMU JJAHHBIMH
3amaua: CoOpatph nanublie ¢ ounmanbHoro caifta Poccrara. [IpuBectn nanHbIe
K BUJY, BO3MOXHOMY JijIsl aHanu3a. [IpeoOpa3oBaTh KaueCTBEHHBIC JTaHHBIE.
HanucaTte oT4eT ¢ BRIBOgAMH
Practical work No. 1. Modification and selection of data
Questions for discussion:
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1. Sources of open data

2. Data collection methods

3. Data modification for analysis

4. Specifics of working with qualitative data

Task: Collect data from the official website of Rosstat. Bring the data to a form

that is possible for analysis. Convert qualitative data. Write a report with find-

ings

IIpakTueckas padora Ne 2. YHacToTHBIX Ta0J UL U TA0JUI CONPHAKECHHO-
CTH

Ilo MMOJYYCHHBIM HMCXOJHBIM AAaHHBIM O COBOKYIIHOCTH CTYACHTOB OLICHHUTDL
BJIMSIHUE TIOCEIIECHUS 3aHATUM U T10J1a HAa TEKYI[YI0 YCIIEBAEMOCTh. B pe3ynbprare BbI-
[MOJITHCHUA pa6OTBI HCO6XOI[I/IMO 0(1)0pMI/ITB OTYECT C BBIBOJAAMMU 110 K&)K):[Oﬁ Ta6JII/I]_Ie.

Practical work No. 2. Frequency tables and contingency tables

Based on the obtained initial data on the population of students, evaluate the
impact of class attendance and gender on current academic performance. As a result
of the work, it is necessary to draw up a report with conclusions for each table.

IIpakTuyeckas padora Ne 3. [losryyeHHe CTATUCTHYECKUX XAPAKTEPUCTUK

pacupeaejeHus BEPOATHOCTEH 3HAYCHUH NEePEeMEHHBIX, U3MEPEHHbIX B

HHTEPBAJIBLHOM LIKaJIe

CaMOCTOATEIHLHO HOJIO6paTB HCXOJHHBIE JAaHHbIEC HA O(I)I/IIII/IaJILHOM caiite Pe-
JepabHOM CITyKOBI TOCYIapCTBEHHON CTATUCTUKU. [Ipy BHIOOpE MCXOTHBIX JTaHHBIX
H€O6XOIII/IMO HO,Z[06paTL COBOKYITHOCTDH (C-)TO MOYET OBIThH COBOKYITHOCTb PCTHOHOB
P®, wim psa auHaMuku) ar000# npeaMeTHoN obactu (neMorpadus, CeIbCKoe XO-
3SIUCTBO, OXpaHa OKpYyXKaroliew cpeabl, GUHAHCH U Ap.). Jlanee pacuuTaTth omwuca-
TCJIIBHBIC CTAaTHUCTHUKMU. HOCTpOHTB I/IHTepBaJIBHHﬁ paAa pacupeaciacHuss U CPpaBHUTDH
pPaCcCHUTAHHBIC ITOKA3aTCIIN. B urore BbITOJIHEHUS pa6OTLI HCO6X0,Z[I/IMO JOCUUTATh
T€ TIOKa3aTeIM BapHalliy, KOTOPhIC HAa €ro B3I HEOOXOAUMBI, a Takke 0(pOPMUTH
OTYCT C BBIBOAAMHU I10 KAKAOMY ITOKA3aTCIIIO.

Practical work No. 3. Obtaining statistical characteristics of the probabil-

ity distribution of the values of variables measured on an interval scale

Independently select the initial data on the official website of the Federal State
Statistics Service. When choosing initial data, it is necessary to select a set (it can be
a set of regions of the Russian Federation, or a series of dynamics) of any subject area
(demography, agriculture, environmental protection, finance, etc.). Next, calculate
descriptive statistics. Build an interval distribution series and compare the calculated
indicators. As a result of the work, it is necessary to calculate those indicators of vari-
ation that, in his opinion, are necessary, as well as draw up a report with conclusions
for each indicator.

IIpakTuueckas padora Ne 4. I'paduyeckuii aHaIN3 JAHHBIX

[To momy4eHHBIM HCXOIHBIM MTOKA3aTENSIM TPEOyeTCsl MOCTPOUTh 6 TpadkoB B
R u Python. B pe3ynbrare BoIoHEHUS pabOTHl HEOOXOIUMO O(DOPMHUTH OTYET C BBI-
BOJIAMH TI0 KOXJIOMY TpadukKy.

Practical work No. 4. Graphical data analysis

19



Based on the obtained initial indicators, it is required to build 6 graphs in R and
Python. As a result of the work, it is necessary to draw up a report with conclusions
for each schedule.

IIpakTuyeckas padora Ne 4. [IpoBepka cTaTHCTHYECKUX THIIOTE3

3arpy3uth UCXoaHbIe JaHHbIe B RStudio u Spyder.

1. IIpoBepuTh COOTBETCTBUE HCXOJHBIX JAaHHBIX HOPMAJILHOMY 3aKOHY pac-
IIpEAEIEHUsl C UCob30BaHueM KpurepueB Koimoroposa-CMupHOBa, YHIIKOKCOHA,
[Tanupo-Yunka, Ilupcona.

2. CpaBHUTH pa3inuus B cpeHux no kputeputo Cteronenra, F-Oumepa.

3. Iloctpouth Tabmuily 4actoT mo AByM HpusHakam. [IpoBeputb He3aBUCH-
MOCTb BBIOOPOK 10 KPHTEPUIO %2 — [lupcoHa.

OdopMuUTh OTYET C BHIBOJIAMH.

Practical work No. 4. Testing statistical hypotheses

Upload source data to RStudio and Spyder.

1. Check the compliance of the initial data with the normal distribution law us-
ing the Kolmogorov-Smirnov, Wilcoxon, Shapiro-Wilk, Pearson criteria.

2. Compare the differences in the averages by Student's test, F-Fisher.

3. Build a table of frequencies according to two criteria. Check the independ-
ence of the samples by the criterion y2 - Pearson.

Prepare a report with conclusions.

IIpakTuueckas padora Ne 5. PazpadoTka cTaTHCTHYECKUX TECTOB

[To ucxonHBIM TaHHBIM TPEABIAYIICH 3aaud HaMUCaTh PYHKIUS JJISI TIPUMeE-
HCHUA OUCIICPCUOHHOI'O aHalIn3ad, KPUTCPUA t-CTBfOIleHTa. I[JI}I AUCTICPCUOHHOI'O
aHajgu3a TPEeIYyCMOTPETh MPOIEeAypy IomapHOro cpaBHeHHs MeTojaoM Q-Throkwu.
OdopMUTH OTYET C BEIBOJAMH.

Practical work No. 5. Development of statistical tests

Based on the initial data of the previous task, write a function for applying
analysis of variance, Student's t-test. For analysis of variance, provide for a pairwise
comparison procedure using the Tukey Q method. Issue a report with conclusions.

IIpakTuyeckasi padora Ne 6. U3mepeHue CBA3M /151 KOJUYECTBEHHbIX Ie-

PeMEeHHBIX.

OHGHI/ITB B3aMMOCBA3U MCKIY IICPEMCHHBIMU UCXOAHBIX JAHHBIX C IIOMOIIBIO
CICIMATU3UPOBAHHBIX MAKETOB sA3bIKOB R 1 Python. Ouenuts pasianuns B mokasare-
nsx. [Toctpouts Matpuily koppensiuu. OPopMUTE OTYET C BHIBOJAMHU.

Practical work No. 6. Measuring the connection for quantitative variables.

Evaluate relationships between source data variables using specialized packag-
es of R and Python languages. Assess differences in indicators. Build a correlation
matrix. Prepare a report with conclusions.

IIpakTuyeckas padora Ne 7. ABTOMaTH3 AU MPOLECCAa U3MEPEHHS CBA3H

AJId KOJIMYE€CTBCHHLIX NEPEMECHHBIX

ABTOMaTI/IBI/IpOBaTB pvaéT OCHOBHBIX ITIOKa3aTeJIel OLCHKH U3MCPCHUA CBA3H

MCKAY KOJINYCCTBCHHBIMHA IICPCMCHHBIMU CPCACTBAMM A3BIKOB IIPOI'PAMMHUPOBAHUA
R u Python. CpaBHHTB pe3yabTaThl pacyeTOB ¢ MPOILIOH padoToir. OGopMHUTH OT-
YCT C BBIBOJaMMU.

Practical work Ne 7. Automating the process of measuring the connection

for quantitative variables
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Automate the calculation of the main indicators for assessing the relationship
between quantitative variables using the R and Python programming languages.
Compare the results of calculations with previous work. Issue a report with conclu-
sions.

IIpakTnueckas padora Ne 8. /lucnepcHoOHHbINA aHAIU3

Heo0Oxonumo npoBecTd ogHOPAKTOPHBIA U ABYX(PAKTOPHBIM JAMCIEPCUOHHBIN
aHaJM3 JaHHBIX C MMOMOIIBIO CIECIMAIM3UPOBAHHBIX MaKeTOB sA3bIkoB R u Python. B
pe3yNIbTaTe BBHITOJIHEHUS pabOThl HEOOXOAUMO 0()OPMUTH OTUYET C BHIBOJAMH.

Practical work No. 8. Analysis of variance

It is necessary to carry out one-way and two-way analysis of variance on data
using specialized packages of R and Python languages. As a result of the work, it is
necessary to draw up a report with conclusions.

IIpakTuueckas paGora Ne 9. Hemapamerpuuyeckue TeCTbl CpPaBHEHUS
CpeJHMX 3HAYEeHHMH B rpynmax

Peanm3oBaTh cpencTBamu A3bIKOB nporpammupoBanus R u Python: Kpurepuii
Manna-YutHu, kputepuii Kpackena-VYomieca, KpuTepuil 3HaKOBBIX PAHTOB Y HIIKOK-
coHa, kpurepuit ®puamana. B pesynbrare BoinonHeHUs: paboThl HE0OX0AMMO 0 op-
MUTBH OTUHCT C BBIBOAAMMU.

Practical work No. 9. Non-parametric tests for comparing mean values in
groups
Implement using the R and Python programming languages: Mann-Whitney test,
Kruskal-Wallace test, Wilcoxon signed rank test, Friedman test. As a result of the
work, it is necessary to draw up a report with conclusions.

6.2. Onucanue nokasarteJieil U KpUTepHeB KOHTPOJIA YCIIeBaeMOCTH, ONIMCAHHE
IIKAJ OlleHMBAHUSA

Texymuit KOHTPOJIb 3HAHWM, YMEHUNM U HABBIKOB MPOBOJIUTCS B (JOpME TECTH-
POBaHUS W TEOPETHUYECKUMH BorpocaMu. OleHKa padoT MPOBOIUTCS MO CTOOAIIb-
HOM 1mkayie. IHAuBHAYyalIbHBIC 3a/1a4l, BBIMOJHIEMbIC KaXbIM CTYJCHTOM Ha IMpaK-
THUKE OILICHMBAIOTCSl MO UTOTaM 3alUThl MO aHAJOTMYHOW Mikaie. JIMKkBuaanus cry-
JIEHTaMH TEKYIIUX 3aI0JDKCHHOCTEH MMPOU3BOIUTCS TakKe B (popMe BBITIOJHCHUS WH-
TUBUIYaJIbHOW 3aJa4y 110 COOTBETCTBYIOIIEH TEME M JAJIbHEUINEH €€ 3aIUThl Mmpe-
noIaBaTeNto KadeIphl C OIIEHKOHN 10 CTOOAIITLHOM ITKaJIe.

Jlns monydeHus: 3adera ¢ OIECHKOM HeoOxomumo HaOparh Ooinee 60%. Bun
MIPOMEKYTOYHOI'O KOHTPOJIS 110 JAHHOMY HaIlpaBJICHUIO — 3a4eT.

I'paganus oneHoK:

0 —59% - «He 3a4TEHOY;

60 —100 — «3auTeHo»

@opMBbI KOHTPOJISI: TECTOBBIM KOHTPOJb, WHAMBUIYaJIbHOE coOEce0BaHME,
3aIuTa BBIMOJIHEHUS MPAKTUYECKOTO 3aJaHMs MO WHIUBUIAyaJIbHOMY BapHaHTy. B
WTOTOBYIO CyMMY OaJlJIOB BXOJST PE3yJIbTAaThl BCEX KOHTPOJIUPYEMbBIX BUIOB BaIlei
NESATEIBHOCTH — MOCEIIEHUE 3aHSATHM, BBHIOJHEHUE 3aJlaHUl, MMPOXO0KIECHUE TECTOB,
AKTUBHOCTH Ha JJa0OPATOPHBIX 3aHATUSIX U T.II.

B wutoroseiii peiitunr BxoauT: 30% - pe3ynbTaT BHITOJIHEHUS KOHTPOJIBHBIX
MepOnpUsTUi (TECT, CAaMOCTOSITEIbHBIE PAa0OTHI U Ap.), 60% - Oaibl 3a CIaHHbBIE UH-
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IuBUAyanbHble paboThl U 10% - mocemienne 3aHATUH.

[Ipn n3ydyeHUM KaKI0ro pasaena AUCUUILIMHBI IPOBOAUTCS MPOMEXKYTOUHBIN
KOHTPOJIb 3HAaHHUM C LIEJBbI0 MIPOBEPKU U KOPPEKIIMHU XOJa OCBOEHUS TEOPETUYECKOTO
MarTepurala U MPaKTUYECKUX YMEHNUN U HABBIKOB.

7. YueOHO-MeTOAUYECKOEe U HHPOPMALIMOHHOE o0ecTieYeHHe TUCIH IJINHbI
7.1 OcHoBHas JauTEpaTypa

1. Mutuna, O. A. TexHonoruu opranuszaiuu, o0OpabOTKU U XpaHEHUsI CTaTUCTHU-
YEeCKUX JaHHBIX : yueOHoe mocobue / O. A. Mutuna, M. A. FOpuenkoB. — Mockaa :
PTY MUPDA, 2019. — 163 c.— Tekct : 2ekTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cuctema. — URL.: https://e.lanbook.com/book/171511

2. [Tpoxonenko, H. FO. Ananutudyeckue nHGOPMAIMOHHBIE CUCTEMBI T1O/I-
JEPKKU MPUHSITUS perieHudt : yaeoHoe nocodue / H. FO. Ilpokonenko. — Huxuuit
Hogsropon : HHI'ACY, 2020. — 142 c. — ISBN 978-5-528-00395-5. — Texker :
ANEKTpOHHBIN //  JlaHb :  2leKTpoHHO-OMOnMoreunas cuctema. —  URL:

https://e.lanbook.com/book/164866

3.bo6onoBa, E. H. KomnbrorepHble METOIBI CTATUCTUYECKOTO aHAIM3a JIaH-
HeiX. Kypc nekuwmii : yue6Hoe mocobue / E. H. bo6onosa. — Boponex : BITIY,
2022. — 64 c. — ISBN 978-5-00044-877-9. — Texcr : anexkTpoHHblii // JIaHb : anek-
TpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/253307

4. HoBukoBa, O. A. Aranu3 gaHHbIX : yueOHoe mocooue / O. A. HoBukoga, E.
I'. AugpuanoBa. — Mocksa : PTY MUPDA, 2020 — Yacte 1 — 2020. — 162 ¢. —
TekcT : anexkTpoHHBIH // JlaHb : 37aeKTpOHHO-OMONMMOTeYHas cucrtema. — URL:
https://e.lanbook.com/book/167597

5.Data Science / Francesco Palumbo, Angela Montanari, Maurizio Vichi.
Springer International Publishing AG, 2017 — Tekcr : aaekTpoHHBIH // Springer:
AIEKTPOHHO-OMOIMOTeUHAS cucTema. URL:
https://link.springer.com/book/10.1007/978-3-319-55723-6#editorsandaffiliations

7.2 JlonoiHUTEIBHAS JIUTEPATypa

1. beccmepthsiii, M. A. VHTENIEKTyallbHBIE CHCTEMBI | YYCOHUK M MPAKTUKYM
st By30oB/ U. A. beccmepthsriii, A. b. Hyrymanosa, A. B. IlnatonoB. — Mocksa :
WznarensctBo HOpaiit, 2022. — 243 c¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-01042-8. — TekcT : anextponHbii // ObpaszoBarenvHas miatdhopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/490020

2. Wickman, H. R for Data Science: Import, Tidy, Transform, Visualize,
and Model Data / H. Wickman, G. Grolemund. - Beijing ; Boston ; Sebastopol :
O'REILLY, 2017,

3. [Tonosa, B. b. Cratuctuueckuil aHalin3 U IPOTHO3UPOBAHUE C UCMOJIb-
30BaHUEM MAKETOB MPUKIATHBIX MporpamMm : yaeOHoe mocobue / B. b. [Tomosa, U.
B. ®enkoBuu. — Boponex : Muuypunckumii ['AY, 2021. — 147 ¢. — ISBN 978-5-
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https://link.springer.com/book/10.1007/978-3-319-55723-6#editorsandaffiliations
https://urait.ru/bcode/490020

94664-432-7. — Texkct : anekTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL.: https://e.lanbook.com/book/253565

4, New Advances in Statistics and Data Science / Ding-Geng, Chen
Zhezhen, Jin Gang, Li Yi, Li Aiyi, Liu Yichuan, Zhao. Springer International Pub-
lishing AG, 2017 — TekcT : 3JeKTpOHHBIH // Springer: 3JIeKTPOHHO-OMOINOTEYHAS
cucrema. URL: https://link.springer.com/book/10.1007/978-3-319-69416-
O#editorsandaffiliations

5. Tounnkuna, T. E. XpaHunuma JaHHBIX M cpeicTBa OWU3HEC-aHAIMTHUKH :

yuebHoe nocodue / T. E. Tounnkuna, A. A. ['pomoBa. — MockBa : OUHAHCOBBIH
yauBepcuret, 2017. — 161 ¢. — ISBN 978-5-7942-1387-4. — Texct : 31€KTPOH-
HBI // Jlanb : ANEKTPOHHO-OMOIMOTEeYHAs cUcTeMa. — URL:

https://e.lanbook.com/book/208367

7.3 MeTtoguyeckne yKa3aHus, PpeKOMEHIANH U IPyrue MaTepuaJibl K
3aHATHAM

1. XaputonoBa, A.E. Pa3zBegounblii aHanu3 JTAaHHBIX Ha UHOCTPAHHOM SI3BIKE:
meroandeckue ykazanus / A.E. Xapuronosa. — M.: PTAY-MCXA um. K.A. Tumu-
pszeBa, 2016. — 25 c.

8. Ilepeuennb pecypcoB nHGOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAUMBIX /IJIsl OCBOCHM I M CIIUTIUHBI

1. The R Project for Statistical Computing https://www.r-project.org/(oTkpsIThIit 10-
CTYyII)

2. The R Project for Statistical Computing https://www.r-project.org/ (oTKpbIThIi
JOCTYTI)

3. Amakonma. URL: https://www.anaconda.com/distribution/(oTkpsIThIit OCTYII)

4. Odunmansubiii caiit Pocctata. URL: https://rosstat.gov.ru/ (OTKpBITBIH AOCTYIT)

5. Odurmaneusiii caidt Lentpanbaoro banka Poccun. URL: http://www.cbr.ru (ot-
KPBITBIN TOCTYII)

6. Bureau of Economic Analysis. URL:  http://www.bea.qoV (OTKpbITBIi HOCTYII)
7. MockoBckast MEKIyHapOaHAs BalioTHas Oupska. http://www.micex.ru (OTKpsI-
TBHIN JJOCTYT)

8. Odumnmanpubii caiit BcemupHoro 6anka . URL: http:// www.worldbank.org
(OTKPBITBIN JOCTYI)

9. OdurnmanbHbIN caiT MuHnucTtepcTBa ¢dbuHaHCOB PO. URL:
http://www.minfin.gov.ru (OTKpBITHIA JOCTYT)

10.Odunmaneupiii  caiit HarumoHanmbHOTO OIOPO 3KOHOMHYECKHX HCCIICIOBaHUN
CIIOA. URL: http:// www.nber.org (OTKpBITBII TOCTYTI)

9. [lepeyeHb MPOrpaMMHOTro odecnedeHusi 1 HHGPOPMAIMOHHBIX CIIPABOYHBIX

CHUCTEM
Tabnuua 9
IlepeyeHb MpOrpaMMHOro ooecnev4eHust
e HaunmeHoBanue Haumeno- Tun I'on
- pasaena yuyeOHoi BaHMHe IPo- ABTOp | pa3pador-
n/n NMPOrpamMMbl
AUCHHUILINHBI TPaMMbI KH
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Tema 1. OCOOCHHOCTH IOATOTOBKH
JAHHBIX JId CTAaTUCTHUYCCKOI'O aHa-
Jm3a

Themel. Features of preparing data
for statistical analysis

Tema 2. OnucarenbHas CTaTHUCTUKA
Al MICPEMCHHBIX, HW3MCPCHHLBIX B
HOMHUHAJIbHOM U IOPSIKOBOM ILIKAJE.
Theme 2. Descriptive statistics for
variables measured in nominal and
ordinal scales.

Tema 3. OnucarenbHas CTaTUCTUKA
HJIA - TICPEMCHHBIX, HN3MCPCHHBIX B
KOJIMYECTBECHHOM IIKAJIE.

Theme 3. Descriptive statistics for
variables measured in a quantitative
scale.

Tema 4. Tlouck cBsA3eld Mexay HO-
MUHAJIbHBIMHA W TIOPAAKOBBIMH IIC-
PEMCHHBIMHU

Theme 4. Finding relationships be-
tween nominal and ordinal variables
Tema 5. Ilouck cBsizer MEXAy KOJIH-
YCCTBCHHBIMU IICPCMCHHBIMU.
Theme 5. Finding links between
quantitative variables.

Tema 6. [Touck cBsizelt MexXay mepe-
MCHHBIMH, OJHA M3 KOTOPBIX H3MC-
peHa B KOJWYECTBEHHOW IIKaJe.
Theme 6. Search for relationships
between variables, one of which is
measured in a quantitative scale.

pacuéTHas

r-project

2022

Tema 1. OcoOEHHOCTH ITOATOTOBKH
JAaHHBIX OJId CTATUCTHYCCKOI'O aHa-
JIN3a

Themel. Features of preparing data
for statistical analysis

Tema 2. OmnmcarenbpHasg CTaTUCTHKA
A IICPEMCHHBIX, HN3MCPCHHBIX B
HOMHHAJIBHOW U MOPSAIKOBOU IIKaJE.
Theme 2. Descriptive statistics for
variables measured in nominal and
ordinal scales.

Tema 3. OmmcarenpHas CTAaTUCTHKA
A IICPEMCHHBIX, HN3MCPCHHLBIX B
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KOJMYECTBCHHOM IIIKAJIE.

Theme 3. Descriptive statistics for
variables measured in a quantitative
scale.

Tema 4. Ilouck cBsA3eld Mexay HO-
MHHAJIBHBIMU W TOPAJKOBBIMH IIC-
PEMEHHBIMH

Theme 4. Finding relationships be-
tween nominal and ordinal variables
Tema 5. Ilouck cBsizen MEXAy KOJIH-
YCCTBCHHBIMU IICPEMCHHBIMMU.
Theme 5. Finding links between
quantitative variables.

Tema 6. ITouck cBsizelt Mexay mnepe-
MCHHBIMH, OJJHA N3 KOTOPBIX HU3MC-
peHa B KOJIMYECTBEHHON IIIKaJe.
Theme 6. Search for relationships
between variables, one of which is
measured in a quantitative scale.

Tema 1. OcoOeHHOCTH MOATOTOBKH
JAHHBIX OJId CTATUCTHUYCCKOI'O aHa-
J13a

Themel. Features of preparing data
for statistical analysis

Tema 2. OmnucarenbHas CTaTHUCTUKA
A IICPEMCHHBIX, HN3MCPCHHLBIX B
HOMMWHAJIBHOW M TIOPSIIKOBOM IIKAaJIE.
Theme 2. Descriptive statistics for
variables measured in nominal and
ordinal scales.

Tema 3. OmnucarenbHas CTaTHUCTUKA
AL IICPEMCHHBIX, HN3MCPCHHLBIX B
KOJIUYECTBECHHOM IIIKaJIe.

Theme 3. Descriptive statistics for
variables measured in a quantitative
scale.

Tema 4. Tlouck cBszel Mexay HO-
MHUHAJIbHBIMHA W TIIOPAAKOBBIMH IIC-
PEMEHHBIMH

Theme 4. Finding relationships be-
tween nominal and ordinal variables
Tema 5. Ilouck cBszel MeXay KOJIU-
YCCTBCHHBIMM IICPCMCHHBIMHU.
Theme 5. Finding links between
guantitative variables.
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Tema 6. [louck cBsizelt Mexay mnepe-
MCHHBIMH, OAHA M3 KOTOPLIX H3MC-
pEHa B KOJIMYECTBEHHOM IIKAaJe.
Theme 6. Search for relationships
between variables, one of which is
measured in a quantitative scale.

10. Onucanue MaTepuaIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM /151
ocylecTBJIeHHs 00pa30BaTeJIbHOI0 MPoLecca Mo JUCHUUILIHHE

Tabmuna 10

CeeeHus 00 00ecne4YeHHOCTH CIIEeNMATU3MPOBAHHBIMHU AYAUTOPUAMH,
Ka0uHeTaMHu, Ja00paTOpUAMHU

HanmeHoBaHMe crienuaJbLHBIX MOMellle-
HUI U IOMeLEeHU JJIA CAMOCTOSITe b~
HOM pa6oTsl (Ne yueOHOro Kopmyca, Ne

ayJAUTOPUN)

OCHalIIeHHOCT]) CrleIMaJbHbIX HOMeﬂleHHﬁ " 110~

MellleHUH /151 CAaMOCTOSATeJIbHOMH PadoThl

1

2

VueOHas ayoumopust sl NPOBEeOeHUst 3aHMUILL JIeK-
YUOHHO20 MUna, y4eonas ayoumopust Ois npoeede-
HUSL 3aHAMULL CEMUHAPCKO20 MUNA, y4ebHas ayou-
mopust OJis1 2PYRNOBLIX U UHOUBUOYATIHBIX KOHCYlb-
mayuil, yuebHas. ayoumopusi OJisi MeKyue2o KoH-
MpOJisL U RPOMENCYMOUHOU ammecmayuu

=

ok ow

6.

7.

8.
9

Okpan ¢ anekrponpusoaom 1 mr. (MuB. Ne558771/2)
[Mpoekrop 1 mrt. (6e3 nHB. No) — mproOpeTasics He 3a cHeT
CpEICTB BYy3a

Bannanoycroviumssiii mkad 1 mr. (MuB.Ne558850/7)
Cucremusiii 0110k ¢ MonuTopoM 1 . (MHB. Ne558777/9)
Crenn «CepreeB Cepreit Crenanosud 1910-1999» 1 .
(MuB.Ne591013/25)

Oruerymutens nopomkoBeiid 1 mr. (MuB. Ne559527)
ITonsecnoe kperenne k oraerymutento 1 mr. (MuB. Ne
559528)

Kamrosu 2mur. (MuB. Ne1107-221225, Uus. Ne1107-221225)
JlaBka 20 mr.

10. Cron aynautopHsbiit 20 1mT.

11. Cron mns nmpenonaBatens | mit.
12.Cryn 2 wr.

13. locka mapkepHas 1 wwT.

14. TpuOyHa HanonbHast 1 wT. (0e3 uHB. Ne)

yuebnas ayoumopust 0Jist Rpo8edenus 3aHsImull ce-
MUHAPCKO20 MUNA, Y4eOHask ayoumopus 0iis 2pyn-
NOBbIX U UHOUBUOYAIbHBIX KOHCYIbMAYUll, yueOHas
ayoumopust 051 MeKyuie2o KOHMpOJsi U NPOMENCy-
MOYHOU ammecmayuu, noMewjeHue Oisk CAMoCmosi-
menbHOU pabomul

1.

ok w

©oNo

Cucremnbiii 610k Intel Core Intel Core i3-
2100/4096Mb/500Ghb/DVD-RW 10 mrt. (MuB.Ne601997,
WuB.Ne601998, MuB.Ne601999, 1HB.N2602000,
WuB.Ne602001, MuB.Ne602002, HB.N2602003,
WuB.Ne602004, MuB.Ne602005, MHB.Ne602006)
MonuTop 10 mmr. (6e3 mHB. Ne) - mproOpeTanrcs He 3a CUeT
CpEICTB BY3a

Mkad 2 mr. (MaB.Ne594166, NTuB.Ne594167)

Tymb6a 1 mT. (MaB.Ne594168)

ITonsecHoe kperutenue K oraerymmrento 1 mr. (MaB. Ne
559528)

Orrerymmutens nopomkoBenid 1 mr. (MaB. Ne559527)
Kamro3u 1 mr. (MaB.Ne551557)

Jocka MarHUTHO-MapKepHas 1 mr.

Cron 5 mir.

10. Cton KOMIbIOTEpHBIH 12 T,
11. Cryn odpucHsrit 21 mr.
12. Ceiid | mr. (6e3 MuB.Ne).
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yuebnas ayoumopus o npogedenus sanuamuil iex- | 1. TpuOyna HamonbHast 1 mr. (MHB.Ne 599205)
YUOHHO20 muna, yyebnas ayoumopus oasa nposede- | 2. Illkad mrs noxkymenTos 3 mr. (MHB.Ne593633,
HUsL 3aHAMUL CEMUHAPCKO20 MUNA, Y4eOHasl ayou- NHuB.Ne593634,111B.Ne559548/18)
mopust 0151 2PYRNOBLIX U UHOUBUOYATIbHBIX KOHCYIb- | 3. Bemanka HanombHas 2 mr. (MaB.Nel1107-333144,
mayutl, yueonas ayoumopust 01 meKyue2o KoH- WuB.Ne1107-333144)
mpoas u npomedicymourou ammecmayuu, nomewe- | 4. XKamosu 1 wr. (MaB.Ne591110)
Hue 0Jis CaMoCMOosimenbHOl pabomul 5. Jlocka MarHUTHO-MapkepHas 1 mr.
6. Crom 15 .
7. Ckawmeiika 14 mr.
8. Cronspro 1 mr.
9. Cryn 2 mr.
Lenmpanvnas nayunas oubauomexa umeHu YuTanbHbIe 337161 OHOTHOTEKH
H.U. )Kenesnosa
Cmyoenueckoe oowedxncumue Komnara jy1st caMoOnoAroToBKH

11. MeToanuyeckue peKOMeH AU 00y4AIIIMMCS 110 OCBOEHUIO M CIIUTIIUHbI

Bce Bunbl yueOHBIX pabOT JOJIKHBI OBITH BBIIIOJHEHBI TOYHO B CPOKH, MPEAY-
CMOTpEHHbIE MporpaMMmon oO0yuyeHusi. Ecnu CTyJeHT He BBIOJHHI Kakoe-In0o M3
y4eOHBIX 3aJJaHUN MO HEYBXKUTEJIbHON MpPUYUHE (MPOMYCTUII TECTOBBIA KOHTPOJIb,
HE BBITIOJIHUIIM JIOMAIIHETO 3aJaHusl, BBIIOIHUI paboOTy HE MO CBOEMY BAapUAHTy U
T.I.), TO 32 JaHHBIA BUJ Y4eOHON paOOThl Oayibl pEHTHUHIAa HE HAYMCIISAIOTCS, a TO/I-
TOTOBJICHHBIE TO3XE IMOJOKEHHOTO CpOKa PabOThl OIEHUBAIOTCA C MOHMKAIOIIUM
kodpdunmrentoM. Ecnu jxe HeBBIMOTHEHUE YYEOHBIX pabOT MPOU3OIUIO MO YBaXKH-
TEJIbHON MPHUYMHE, TO CIEAYET MPEACTABUTH MPENOJABATENIO MOATBEPKAAOIIUN 10-
KYMEHT, W 3alIUTUTh IPOIYLIECHHBIE 3aHATUSA B 4achl, OTBEACHHBIC I €KECHENEIIb-
HBIX KOHCYJIBTALIUH.

Buabi u popmbl 0TPAOOTKM NPONMYIIEHHBIX 3aHATHIH

CtyzaeHT, NpOIyCTUBIINN 3aHITHS 003aH BBIMOJIHUTH CAMOCTOSTEILHO UH]IH-
BUyaJIbHYIO paboTy, BHIIOIHIEMYIO Ha 3aHATUSX [0 CBOEMY BapUAHTY.

12. MeToanuyecKkue peKOMEHIAIUU MPENoJABATEIAM 110 OPraHu3auuu 00y4eHust
10 IMCUHUILINHE

Kypc nmomken naBate He abCTpakTHO-(pOpMasbHBIC, a MPHUKIAIHBIC 3HAHU.
JlaHHas 11e1b MOXKET OBITh peajii30BaHa TOJBKO IMPH YCIOBUHU COONIOJEHUS B y4eO-
HBIX TJIaHaX MPEEMCTBEHHOCTH YUYE€OHBIX JTUCIUILTMH. ba3oBbie 3HAHUS I U3yUCHUS
JTUCITUTUTMHBI JTA0T TAKUE TIPEIMETHI, KaK SKOHOMUYECKas Teopsi, HHPOpMaTHKa.

[IpenonaBarenb MOMKEH yKa3blBaTh, B KaKOW IMOCJIEIOBATEILHOCTH CIEAYyET
u3y4yaTh MaTepuasl JTUCHIUILIMHBI, 00pamiath BHUMaHWE Ha OCOOCHHOCTH H3y4YeHUS
OTJIEIBHBIX TEM M Pa37eiioB, IOMOTaTh OTOUPATh Hanboiee BaKHbIC M HEOOXOIUMbIE
CBEJICHUS M3 YUeOHBIX MTOCOOUH, a TaKXKe JTaBaTh OOBSICHEHUS BOMPOCAM MPOTPaMMBbI
Kypca, KOTOpble OOBIYHO BBI3BIBAIOT 3aTpyaHEHUsA. [lpu 3TOM mpemnomaBaTenio HE0O-
XOJIUMO YYUTBIBATH CJICTYIONTNE MOMEHTHI:

1. He cnenyeT meperpy*aTh CTyJICHTOB TBOPUECKIUMH 3aJaHUSMHU.
2. YepenoBaTh TBOPUYECKYIO paOOTy Ha 3aHATHSIX C 33JIaHUSMH BO BHEAYIUTOPHOE

BpeMSI.
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3. Nasars CTYAEHTaM 4YeTKHH HHCTPYKTaX IO BBITOTHEHHIO CaMOCTOSTENBHbBIX
3allanui: uenp 3aJaHusA; YCIIOBHS BBINIOJIHEHHSA; 00BEM; CPOKH; TPeOOBAHHUS K
obopmnenuso, ) ]

4. OcymecTsasTs Texymmii Y4ET U KOHTPOITb 3@ CAMOCTOSATENBHON PaGoOTOi.

5. JlaBats OLUEHKY 0000laTh ypOBeHb YCBOGHHs HaBBIKOB CaMOCTOSTENBHOI,
TBOPYECKOH paboTEI.

K}

Iporpammy pazpa6oran (n): /
XaputoHosa A .E., K.3.H., JOLEHT

/(momnucs)
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PELHEH3UA
Ha padouyo nporpammy AucuunauHbl 51.B./IB.06.01 «Pa3Beno4Hblii aHA U3 JAHHBIX HA
HHOCTPAHHOM SI3BIKe)

OITIOII BO no nanpajenno 09.03.02 «MupopmManuoHHbIe CHCTEMBbI H TEXHOJIOTHH,
HanpasJieHHOCTh «boJbmme nannbie 1 MammHHoe o0yyenue (Machine Learning & Big
Data)»

(kBaniuukanus BHINTYCKHHUKA — 0aKaiaBp)

KonomeeBa Enena CepreeBHa, moueHT kadenpsl ¢unancoB ®I'BOY BO 1. Mockssl
«PTAY-MCXA umenu K. A. TumupsizeBa», KaHIUIATOM SKOHOMUYECKUX HayK (Hajiee Mo TEKCTY
PELIEH3EHT), MPOBEACHA PELeH3UsI paboyeil MPOrpaMMbl TUCHUILINHBI «Pa3BenoyHbIil aHanu3 1aH-
HbIX Ha mHOCTpaHHOM s3bike» OITOIT BO mno nampasienuto 09.03.02 « Hugopmayuonnvle cucme-
Mbl U MmexHono2uu», HanpaBiIeHHOCTh «boipmme naHHble W MammHHOe oOyueHue (Machine
Learning & Big Data)» (6akamnaBpuat) paspadoranHoii B ®I'6OY BO «Poccuiickuii rocynap-
cTBeHHBIN arpapHblil yHuBepcutreT — MCXA umenun K.A. TumupszeBay, Ha kadeape CTaTUCTUKU U
kuOepHeTukH (paszpaboTunk — XapuToHoBa AHHa EBreHbeBHa, KaHIUAAT SKOHOMMYECKUX HAYK,
JOLIEHT Kaeapbl CTATUCTUKU U KUOEPHETUKH).

PaccMoTpeB mpezcTaBieHHbIE Ha PELEH3UPOBAHUE MaTE€pUaJIbl, PELIEH3EHT MpPHILIET K clie-
JYFOIITAM BBIBOJIAM:

1. [IpenbsaBneHHass paboyas mporpaMma JUCHUIUIMHBI «Pa3BeqouHblil aHamu3 JaHHBIX Ha
WHOCTPaHHOM s13bIKe» (najnee mo TekcTy lIporpamma) coomseemcmsyem tpebdoBanusm ©@I'OC BO
no HanpaieHuro 09.03.02 «Unpopmayuonusie cucmemol u mexnonocuuy. [Iporpamma codeporcum
BCE OCHOBHBIE pa3fiefibl, coomeemcmeyem TpeOOBaHUSAM K HOPMATUBHO-METOJIMYECKUM
JOKYMEHTaM.

2. IlpencraBnennas B [Iporpamme akmyansnocmey yaeOHON NUCIUTUIMHBI B PAMKaX pean-
3armuu OITOIT BO me nodnexxcum commenuro — MTUCIUATIMHA OTHOCUTCS K JTUCITUTUTMHAM IO BEIOOPY
4acTH, GOPMHUPYEMON yIaCTHHKaMU 00pa30BaTeIbHBIX OTHOIIIEHNH yaeOHoro nukina — b1.B./IB.

3. Ilpencrasnennsie B Ilporpamme uenu AUCUMILTUHBI coomeemcmgyom TPeOOBaHUSIM
®I'OC BO nanpasnenus 09.03.02 «Unpopmayuonusie cucmemvl u mexHoI02UU .

4. B cootBerctBuM c [Iporpammoii 3a mucnurianHOW «Pa3BedouyHBbIN aHaau3 JTaHHBIX Ha
HMHOCTPAHHOM SI3bIKE» 3aKpeIUieHO 3 komnemenyuu (8 unouxamopoes). Jlucuuninna «Pa3senou-
HBIM aHaJM3 JaHHBIX HAa MHOCTPAHHOM SI3bIKE» U IpejacTaBieHHas [Iporpamma cnocobna peanuso-
6amp UX B OOBSBIICHHBIX TPEOOBAHUSX.

5. Ob6mas Tpyao€MKOCTh AUCHUIUIMHBI «Pa3BeouHbIi aHAU3 JaHHBIX HA WHOCTPAHHOM
SI3BIKE» COCTaBJISICT 2 3au€THbIC eMUHMUIIBI (72 Yaca/u3 HUX MpaKTHYeCcKas MOArOTOBKA 4 4.).

6. Mudopmaius o B3aMMOCBS3H U3Y4aeMBbIX JUCHUIUIMH U BOIPOCAM HUCKIIIOUEHUS JTyONH-
pOBaHMs B COJCpKAHUHU AUCLUILIUH coomeemcmeyem neictButensHoctd. Jucuumnnuna «Passe-
JOYHBIM aHaldM3 JaHHBIX Ha WHOCTPAHHOM SI3BIKE» B3aMMOCBS3aHA C APYTUMHU AMCHUILTUHAMHU
OIIOIT BO u Yue6noro miana no HanpasieHuto 09.03.02 «Ungopmayuonnvie cucmemvl u mexuo-
Jl02ut» ¥ BO3MOKHOCTb JTyOITMPOBAHUS B COJEPKAHUU OTCYTCTBYET.

7. IlpencraBnennas IIporpamma mpenamnosnaraeT UCHOJIb30BAaHUE COBPEMEHHBIX 00Opa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCIIOJIb3yEeMbIe MPHU PealIM3allii Pa3IUnYHbIX BUAOB yueOHOI paboThl. Dop-
MBI 00pa30BaTeIbHBIX TEXHOJIOTHI_coomseemcmeayom cieliu(PUKe TUCHUTIINHBIL.

8. IlporpamMma nucuuruivHbel «Pa3BeqouHbl aHANU3 JAaHHBIX HA WHOCTPAHHOM SI3BIKE)»
MIPEIoaraeT 3aHsATHS B MHTEPAKTUBHOM Gopme.

9. Bunsl, coaepkanue U TPyIOEMKOCTh CaMOCTOSITENLHON PabOThI CTYACHTOB, MPEACTaB-
nenHsle B [Iporpamme, coomeemcmsyrom TpeOOBaHUSIM K MOATOTOBKE BBIMTYCKHHUKOB, COIEpXkKa-
mumMes Bo @I'OC BO nanpasnenus 09.03.02 «Anghopmayuonnvie cucmemuvl u mexHonro2um .

10. IlpencraBnenusie u onucanubie B [IporpamMmme hopMbl mexywetl olleHKH 3HaHUH (OTpoc,
Kak B (hopMe 0OCYXKIEHHs OTIETbHBIX BOMPOCOB, TaK M Y4acTHE B JEJIOBBIX WIpax), coomeen-
cmeyrom criennduke TUCIUTUTMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

dopMa MPOMEKYTOYHOTO KOHTPOJISi 3HAHUU CTYAEHTOB, NpeaycMoTpeHHas lIporpammoi,
OCYILIECTBIIsIETCS B pOpME 3aueTa, 4TO coomeemcmeyem CTaTyCcy AUCUUIIINHBI, KaK JUCIUILTAHBI
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no BeIOOPY wacTy, Gopmupyemoii yuacTHHKaMH 00pa30BaTEIbHBIX OTHOUIECHUH Y4eOHOro LHKIa —
B1.B.JIB ®I'OC BO Hanpasnenus 09.03.02 « Unopmayuonnsle cucmemol u MexHON0UUY.

Dopmbl OLEHKH 3HaHWMi, npejacTasieHHsle B [Iporpamme, coomsemcmeyiom cnenuduke
AMCUHILIHHBI H TPEOOBAHUAM K BBITYCKHHUKAM.

11. VyeGHo-MeTomudeckoe obecrneyeHHe QUCLHIUIMHBI TIPEACTABICHO: OCHOBHOM NHTE-
paTypoii — 5 ucTOUHMKOB (6a30BBI yUeOHHUK), HOMOTHHTEIBHOM IMTEPATYPOH — 5 HAUMEHOBAHHIH,
HMuTtepHeT-pecypesl — 10 ucToynnkoB H coomeemcmeyem tpedosanuam ®I'OC BO nanpapieHHs
09.03.02 « Hnghopmayuonnsie cucmemsl u mexHon02Uti».

12. MatepranbHO-TeXHHYeCKoe obecredeHne IUCHMIUIMHBL COOTBETCTBYET Creunpuxe
JUCLMIUTAHB! «Pa3Be0YHbIH aHAIH3 JaHHBIX HA HHOCTPAHHOM S3BIKE» H 00€CIeurBaeT UCIO/Ib30-
BaHHE COBPEMEHHBIX 06Pa30BaTEbHEIX, B TOM YHC/Ie HHTEPAKTHBHBIX METOIOB 00yICHHUS.

13. Meronuyeckue  peKOMEHJAUMH  CTYAEHTaM M METOAMYECKHEe  PCKOMCHIAUMH
npenogaBareisM 0 OpraHu3anuu 00ydeHus M0 JAUCLHMIUIMHE Jat0T MPEACTaBJICHHE O cnennpuke
00y4eHus 1o JUCUUIUTHHE «Pa3BeoyHbIH aHaIH3 JaHHBIX Ha MHOCTPAHHOM S3BIKEY.

OBIIHME BbIBOJbI

Ha ocHoBaHHHM IIPOBEIEHHOrO PELEH3MPOBAHHS MOXKHO CIENaTh 3aK/IFOYCHHUE, UTO XapaKIep,
CTPYKTypa M colep)kaHue pabouel mporpaMmbl AMCUMIUIMHEI «Pa3BeNOYHbIH aHATH3 NAHHBIX Ha
HHOCTpaHHOM s3bike» OITOII BO mo manpasnenuto 09.03.02 «Hugopmayuonnvie cucmemsl u
MeXHON02uU», HaNPaBJIEHHOCTH «Bo/bIIHe JaHHbIE H MAMIHHHOE 00y4YeHue (Machine Learning
& Big Data)» (xBanuuxanms BEITyCKHMKA — OakanaBp), paspaboTaHHas XapHUTOHOBOH A E,
K.3.H., IOUEHTOM KabeIphl CTATHCTHKH M KHOepHeTHKH, cooTBeTcTByeT TpeboBannsam ®I'OC BO,
COBPEMEHHBIM TPeOOBAHHIM SKOHOMUKH, PhIHKA TPyJa M IO3BOJIMT IIpH €€ peald3alHlH yCIEIIHO
obecneunTs popMUpOBaHE 3aIBIEHHBIX KOMIIETEHHHIA.

Penensent: Konomeena E.C., mouenr kade )28 ¢unancos ®I'BOY BO «Poccuiickuit rocyaapceT-

BEHHBIH arpapHbld yausepcuteT — MCXA/umenn K.A. Tumupsisesay, KaHIAIaT 3KOHOMHYECKHX
H "/ « L€ » df 202/ .

S = 7
&4
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