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1. HEJW OCBOEHHA AHCHHTLIUHBI

1.1 L[GJ'[H OCBOCHHA NUCLHMIIKHHEL OBNaICHHE 06)/'—!&]0111P!MHCH TEOPETHYECKHMH OCHOBAMH H q}OpJ\-MDOBﬂE'IHC Y HHX [MPARTHHSCKHX
HABBIKOB MEPBHYHOIO CTATUCTHYUECKOIO U BEPOATHOCTHOTO aHaIn3a Ha AHTITHACKOM A3BIKE,

2. TPEBOBAHHUS K PE3Y.JIbTATAM OCBOEHHS NHCHHITTHHDBI

OK-4: crnocofHOCTLI0 K KOMMYHHKAUHHA B YCTHOH H NHCLMEHHOH )opMax Ha pyCcCKOM H HHOCTPAHHOM SI3LIKAX /IS PeLleHus
3a/1a4 MeKIHYHOCTHOTO H MEKKYJIbTYPHOI0 B3aHMOAEH CTBHA

OIlK-2: enocoGHOCTLIO 0CYLIECTBAATL ¢O0P, AHANH3 H 00PADOTKY AAHHBIX, HeOOX0AHMBIX 118 PelUeHHs NPodeccHOHANLHBIX
3ana4

IMK-6:cnocofHoCTLI0 AHAJIM3HPOBATL H HHTEPNIPETHPOBATE AaAHHbIE OTeYeCcTBEHHOMH H 32[])’68'1{\1-{017! CTATHCTHKH O COUHAJILHO
-3KOHOMHYECKHX npoueccax H ABJICHHAX, BIABIAATL TEHACHIIHH H3MEHEHHA COUHATIBHO-OKOHOMHYECKHX nokasaresei

B pe3yabTaTe 0CBOSHHSA AHCUHNIHHBI 00YUYalOUHHCH JOTKeH:

3HATB:

OCHOBHBIE NMOJIOYKEHHA CTATHCTHUKHN H TCOPHH BE‘pOﬂTHOCTeﬁ HA AHTTHACKOM #3bIKE;

K.J'IEICCH{:})HRHUH}O Pa3nuYHbIX BHIOB CTATUCTHYECKHX JaHHBIX, OCHOBHBIE MTOHATHA, METO/Ib! H TEOPEMBI TEOPHH BC‘QOHTHOCTCQ H
MaTEMaTHYECKOH CTaTHCTHKH;

MOHATHA, ONPEAC/ICHHA H OCHOBHbBIC HHCTPYMCHTbI CTATHCTHYECKOIO aHaIn3a

YmeThb:

YHTATH, TIOHMMATh H [IEPEBOINTS CNIEUMATH3HPOBAHHBIE TEKCThl HA AHTIIMHCKOM A3bIKE M0 CTATHCTHYECKOH W BEPOATHOCTHON TEMaTHKE;
coGupaTh H 0G00ILATE CTATHCTHYECKYO HHGOPMALHIO, BEIOPaTH, 0GOCHOBATL M MPHMEHHMTD Pa3IHYHLIE METOB! TEOPHH BEPOsTHOCTE 1
MaTeMaTHYEeCKOH CTATHCTHKH 715 PEILEHHs IPOeCCHOHANBHBIX 38144, 1POAHANN3HPOBATh MOMYHEHHbIE PE3YNLTATHI 1 CACIATH
0B0CHOBAHHBIE BHIBObBL;

HHTEPHPETHPOBAT AAHHBIEC OTCUECTBEHHON M 3apy0e/HONH CTATHCTHKH O COLMATLHO-IKOHOMHHECKHX MPOLECCaX ¥ ABMSHUAX

Bnanets:

TE[JMHHDJ'[OFHCFI CTATHCTHKH H TCOPHH BEDORTHOCTCﬁ Ha AHINIMHCKOM A3BIKE;

cnocobaMH W METOIaMH PELICHHA MNOCTARICHHBIX JKOHOMHYCCKHX 381a4 C NPUMEHEHHEM CHCTEMb]l TEOPETHKO-BEPOATHOCTHOTO H
MATEMATHKO-CTATHCTHYCCKOTO MOJAX01a, HABLIKAMH dHa/ln3a U CO,’.le]JH\'il'l‘dﬂbHOH HHTEPTIPETALUHH PE3YNbTATOB CTATHCTHYECKOIO
HCCIICQ0BaHHA,

HABLIKAMH aHANW3a 1aHHBIX OTE4YECTBEHHON H 3apyéemﬁoﬁ CTATHCTHKH 0 COUHATBHO-IKOHOMHYCCKHX ABJICHHAX M NNPOUCECCX, d TURKHKS
BBLISIBJICHHS TEHASHUMH UX H3IMEHEHHA U pPa3BHTHA

3. CTPYKTYPA H COAEPKAHUE JUCHHITLIHHBI

Kon HanmeHoBaHHe pasae/ioB H TeM /BHA 3AHATHSA/ Cemecrp/ | Yacos | Komnerten- | JlutepaTypa
| _3aHATHSA Kvpe LHH
Pasznen 1. « Introduction to statistics and probability»
Il Tema «Introduction. Data description». 4 2 OK-4 OITK- 2| JT1.1 JT1.2J12.1
What is modern statistics? Stalistical thinking and modern economics and [1K-6 J22J123

management. Gathering data. Data handling. Percentiles and quintiles.
Measures of central tendency. Measures of variability. Skewness and
Kurtosis. Methods of displaying data. Data presentation. Exerciscs.
Problem solving /T1p/

1.2 Tema «Introduction. Data description». 4 8 |OK-4 OIIK- 2| J11.1 J11.2J12.1
What is modern statistics? Statistical thinking and modern economics and [1K-6 J12.2J12.3
management. Gathering data, Data handling. Percentiles and quintiles.
Measures of central tendency. Measures of variability. Skewness and
Kurtosis. Methods of displaying data. Data presentation. Exercises with
MS Office. Problem solving /Cp/




Tema «Basic principles of probability».

Basic definitions: events, sample space, and probability. Objective
probability, subjective probability. Probability terms. Venn diagrams.
Basic operations with two sets. Events of a random experiment, mutually
exclusive set of events. Classical probability, empirical probability. Basic
rules for probability. The range of values, the rule of complements, the
rule of addition (union). An independent set of events. The conditional
probability. The rule of multiplication (intersection), product rule for
independent events. Principles of counting, combinatorial concepts. The
multiplication formula, the permutation formula, the combination
formula. Exercises. Problem solving /Cp/

OK-4 OIIK- 2
[MK-6

J1.1J11.2712.1
J12.2712.3

Tema «The Law of Total Probability and Bayes’ Theorem»
The Law of Total Probability. Bayes’ Theorem.
Exercises. Problem solving /Cp/

OK-4 OIIK- 2
[TK-6

JIL1J11.2012.1
JI22 J12.3

Pasnen 2. «Random variables, sampling and hypotheses testing»

o

Tewma «Probability distributions».

Random variable. Probability distribution. Discrete and continuous
random variables. Cumulative distribution function. Expected Values of
Discrete Random Variables. Bernoulli Random Variable. The Binomial
Random Variable. Binomial Distribution Formulas. The Poisson
distribution Continuous Random Variables. The Uniform Distribution.
Exercises. Problem solving /Cp/

OK-4 OIK- 2
[1K-6

JIL.1 J11.2J12.1
J12.2 J12.3

Tema «The normal distribution».

Normal distribution. The Standard Normal Distribution. The Empirical
Rule (3¢ rule). The Normal Distribution as an Approximation to Other
Probability Distributions. Exercises. Problem solving /Cp/

OK-4 OIIK- 2
[TK-6

JIL.1 J11L.2J12.1
J12.2 123

23

Tema «Sampling»

Sampling and sampling methods. Sample Statistics as Estimators of
Population Parameters. Estimators and Their Properties. Confidence
interval. Exercises. Problem solving /Cp/

OK-4 OITK- 2
[K-6

JIL1 J11.2012.1
JI2.2 123

2.4

Tema «Hypothesis Testing».

The Concepts of Hypothesis Testing. Computing the p-Value. The
Hypothesis Test. Tests of hypotheses about population means. Tests of
hypotheses about population proportions. Tests of hypotheses about
population variances. Exercises. Problem solving /Cp/

OK-4 OIIK- 2
[K-6

JIL1JT1.2012.1
J12.2J12.3

2.5

/3auét/

OK-4 OIlK- 2
[K-6

JI.1 JI1.252.1
J12.2 12.3

4. ®OHI OLEHOYHBIX CPEJICTB

CrpyxTypa H coaepkaHne QOHMA OLEHOUHBIX CPE/CTB MR NPOBEAEHHS TEKYLIEH H NPOMEAYTOUYHOH aTTecTallih MPeACTARASHbI B
Mpunoxennn | k paboued nporpaMMe AHCUHIUIHHBL.

5. VUEBHO-METOOJWYECKOE H HHO®OPMALUMOHHOE OBECITEYEHHUE JUCLHHUAITIWHBI

5.1. OcHoBHan AuTEPATYpA

ABTOpBI, COCTABHTENH 3arnapue WMznatenscrso, roa Komiu-so
JI1.1 [Kopeyn C.A. Learn Statistics in English: yueGno-npaktuueckoe M. : Eppasuiiciuii http://biblioclub.ru/index.
nocodue [DnexTponuslil pecype]. - URL: OTKPbITbIH HHCTHTYT, 2010 php?
http://biblioclub.ru/index.php? page=book&id=90426 page=book&id=90426
HEOIPAHHYSHHBIH A0CTYI
JUTA 3aPErHCTPUPOBAHHBIX
nons3osarened
1.2 |Josuos 1. A, Crarucruka: Yyebroe nocodue Mocksa: Poccuiickuit hitp:/fwww.iprbookshop.r

boraanosa M. B.,
Muxaiinos M. A.

roCyaapeTBCHHbIH
YHHBEPCHTET MPABOCYIHA,
2010

u/1872.himl
HEOrPaHHYEHHbIH A0CTYT
TS 3aPErHCTPHPOBAHHBIX
nonL3oBaTeiei

5.2, lononuuTebHAn AHTePaTypa




ABTODBI, COCTABHTENU 3arnasue W3natensctBo, ron Konuy-po
JI2.1 Kypuan "Bonpocsl craructuu” ) |
J12.2 |Hona E. B.. T'epacumor |CTartucTia: yyeOHoe nocobue TamGos: TamGoBCkHit https://biblioclub.ru/inde
B U. rOCYAApPCTBEH HbI X.php?
texHuueckuil yuusepenrer | page=book&id=39377
(TTTY), 2004 HEOrPAHHYCHHBIA 10CTYN
118l 32PerHCTPHPOBAHHbIX
nonsloBatenei
N2.3  |Mwunawkun, B. T, BH3HEC-CTATHCTHRA W NPOTHO3HPOBaHKE: yuedHoe Mocksa: Espazuiickuit http://www.iprbookshop.r
Canosuurosa, H. A, [nocoGue OTKPBITHLT HHCTHTYT, 2010 u/10624.html
[Lmofinoea, P. A. HEOrpaHHYSHHBIH A0CTYN
A8 3aperucTPHPOBAHHBIX
nonb3osarenci

5.3 MlpodeccHonalbHbIe §a3bl AAHHBIX H HH(POPMALHOHHDIE CNIPABOYHLIE CHCTEMBI

CIIC "Koncynbraut [Tmoc"

o

Baza craTHCTHYECKHX faHHbIX PoccraTa hitps:/rosstat.gov.ru/databases

5.4. [lepeuenb nporpaMmMHoOro odecneyeHns

MS Office

5.5, YueGHo-MeTOAHYECKHE MAaTepHa bl IVif CTYJAEHTOB ¢ OrPAHHYCHHBIMH BO3MOAKHOCTAMH 300POBbA

Tpn HeoOX0AMMOCTH MO 3aABACHHIO 00YYAOLWErocd ¢ OrPAHHYEHHBIMH BO3MOMHOCTAMH 3A0pPOBbA y4eOHO-METOAMUECKHE MaTepHalbl
OpenocTaBiaoTes B Jopmax, alanTHPOBAHHLIX K OFPAHHYEHHAM 340POBbA M BOCIPUATHA HH(OPMALIHK. JIN15 THIL C HAPYLISHHAM K 3PEHUA: B
thopme ayaunodaiina; B neuatHoll Gopme yBeIMUYEHHBIM WPHPTOM. [N JHL ¢ HapyIEHHAMH cayXa: B opMe 3AEKTPOHHOIO IOKYMEHTA! B
neqatHoil popme. s UL ¢ HapYLIEHHAMH OMOPHO-ABHIA1€ILHOIO annapara: B (JopMe WIEKTPOHHOTO 10KYMEHTa: B Me4aTHOH dopme.

6. MATEPHAJBHO-TEXHHYECKOE OBECITEHEHHE JUCHHIIIMHBI (MO/1Y JIs)

TToMeuleH A 115 NPOBeACHHA BCeX BHIAOBR paboT, MPeAycMOTPEHHBIX YUEOHBIM MIAHOM, YKOMTUIEKTOBAHBI Heo0X0AHMOi
CTEUHATH3HPOBAHHOH y4eOHOH Mebenbio H TEXHHUYECKHMH CPEACTBaMH 00y4eH s,

7. METOOWYECKHE YKA3ZAHHWA 104 OBYYAIOINUXCHA MO'OCBOEHHIO JHUCHHTLIMHbI (MOYJIA)

MeToguueckue YKa3aHH4 M0 OCBOCHHIO AHCLHIUTHHEI NPEACT4BNCHL] B anJ']O'/!\'CHHM 2k pﬁﬁO‘-]Cﬁ nporpamMme JUCLIHIUTAHBIL.




DOHA OUEHOYHLIX CPEACTB

IMpuaoxenue 1

1 Onucanue noxkazarencii 4 KPUTEPHEB OUCHHBANNHS KOMICTEHIIHH HA PAIHUNBIX HTANAX
HX POPMHPOBANHSI, ONHCAHKE LIKAJ OLeNHBAHIS

1.1 Toxaszarenn

H KPHTCpHH OLUEHHBAHMA KOMNCTEHLMIA:

3YH, cocrasamoumme
KOMNETCHUHIO

INokazaresnu oueHHpaHHUA Kpurepun
OUCHHBAHMA

Cpencraa
OUCHHBANMA

0OK-4 - cnocobrocTsio k ko

AZBIKAX JUIA PELISHHI 32034 MCATHYHOCTHOrO

MMYHHKAUKH § YCTHOH M NHCEMEHHON (JOPMAX Hi PYCCKOM M HHOCTPAHHOM
M MEKKYIBTYPHONO BIauMoscicTBHA

3uanua: OCHORBHBIC
NONOKEHHA CTATHCTHEH H
TCOPHM BEPOATHOCTEH Ha
AHTAMIACKOM A3bIKE

Huter u cobupaer NOAHOTA H
llCDGXO}lHMIx‘IE MaTCpHANbLl | COJMEPIATENLHOCTE
AR OTBETA HA OTBCTA OCHOBHLIX
cobecenosannm 1 NONMKEHHH
HANHCAHKMH TECTA, CTATHCTHKH H TCOPHH
MPeAoCcTapand OCHOBHLIC ncpon'rlmc‘n:ﬁ Ha
NONOKEHHA CTATHCTHEH H AHTAHIICKOM H3bIKE Ha
TCOPHH BepoATHOCTEH 1a | cobeceiosanum U

T rectsr (1-10 &
Ipazneny,1-10 ko
2pasneny),

C - cofiecenonanme
(1-40)

B - sonpoce K
sauery (1-41)

AHTTHACKOM A3bIKE Tecre
VYMeHHs: uHTaTh, Pewaer sagauu, [Mpasuibnocts 3 - 3amaun (1-10)
NOHHMATE H NMEPEBOANTL | MCNOAL3YH PelICHHA a4k, 33 - sagaun k
CRELHAN HIHPOBAHHBIC CHEUHAN HAHPOBAHHBIC NOIHOTA BIBOJIOB C sauery (1-10)

TEKCThI HA AHTAHACKOM
AILIKE 110 CTATHCTHHECKOH
W BEPOATHOCTHOIH
TeMaTHKE,

TEKCTHI HA AHTIHHACKOM HCIOJL30BaHHEM
A3BIKE (10 CTATHCTHUECKOH | CHELMa HIUPOBAHNBIX
M BEPORTHOCTHOM TCKCTOB HA

TEMATHKE AHrTHACKOM #3LIKE MO
CTATHCTHYECKOH K
BEPORTHOCTHOM
TeMaTHKe

Hanbikn: TepMuHOnoruei
CTATHCTHKH H TEOPHH
BEPOATHOCTEH Ha
ANFITHACKOM A3BIKE

Pewaer 3anatin, ONUPasce | COOTBETCTRHE

HA TEPMHHOJIOTHIO npeACTaBNENHON B
CTATHCTHKH H TCOpHH OTBeTaX 3a 3a1a4H1
BEPOATHOCTEH Ha uHopmam
AHINHACKOM A3LIKE CTATHCTHKH U TCOPHH
BEPOATHOCTEH Ha
AHCITMHCKOM A3bIKE

3 - 3anauu (1-10)
33 - 3apaum x
sauety (1-10)

OIMK-2 - cnocobrocrs ocymecrannts ¢Bop, ananui v 00paborTky AanHbiX, NCOBXOAMMBEX LA peieHHs

npodeccHoNAnbHBIX 3ana4

Jnanua:

KIACC Y HKALMIO
pmnwuux BHAOR
CTATUCTHYECKMX JEAHHBIX
OCHOBHBIC NOHATHA,
METOJIbl W TCOPEMBI
TEOPHH BEPOATHOCTEH K
MATEMATHUECKON
CTATHCTHEH.

Huer H cobupaet | nonHoTa u
HeODXOAMMBIC MATEPHATLI | COAEPMATENLIOCTL
s oTseTa Ha | oTBeTa C
cobecenopaiinn H | MCNOMLIOBAHWEM
HAMCAH MK TeCTa, | PAMIHYHLIX RHIOR
NpeaoCTaBAs JAHHBIX CTATHCTHKH H
KiaccHpHKaLMIo TCOPHH BEPOATHOCTEH
PABAHUNBIX BHAOB | Ha AHCAMIACKOM A3bIKE
CTATHCTHMECKKX AannbiX | Ha cobecenosanuu n
QCHOBHBIC NOHATHA, TecTe

METOLLE K TCOPEMbI
TCOPUM BEPOATHOCTEH H
MATEMATHYCCKOH
CTATHCTUKH

T —rects (1-10 k
Ipasneny,l-10 ko
2pasneny),

C - coGecenosanme
{1-40)

B - nonpocs k
sauery (1-41)

Ymenusn:

cobupats u  obobuats
CTATHCTHIECKYIO
unopmMaimio;

suilpars, obocHosate M
NPHMEHUTB  PasIHYHbIE
METObI TCOPHUH
BEPOATHOCTEH H
MATEMATHHCCKOH
CTATHCTHEH JUIA pelIenHs
(I])O(IIECCHOHEUIHIL\IX
3anas,

NPOAHAIHIHPOBAT
NONYHYCHHBIC PE3YALTATLI
H CcacnaTe ofocHoBanHbIC
BLIBO/LbI.

Pewaer 3anaun, suibupan,
0BOCHOBLIBAA 1 NPUMENAR
PRBIHYIHBIE METOALL
TEOPHH BEPORTHOCTEH M
MATEMATHYCCKOH
CTATHCTHKH

[TpasunbHoCTL
peteHna 3aua,
NONHOTA BLIBOJOK C
HCTIONLIOBAHHEM
METOLOB TEOPHH
BEPOATHOCTEN H
MaTeMaTHYECKOH
CTATHCTHKH

3 —aanaun (1-10)
33 - 3apaum «
savery (1-10)

Hagbiku:

criocoBbamu ¥ MeToaAMK
pelens  NOCTABICHHBIX
IKOHOMHMUCCKMX 3ajay ¢
NPHMEHCHHEM  CHCTEMDI
TEOPETHKO-
BEPOATHOCTHOrO %
MATEMATHKO-
CTATHCTHYCCKOTO
noxona;

HABLIKAMM AHANTH3A H
COIePAHATENLHOH
MHTEPTPETALIMY
PEIYALTATOB
CTATHCTHYECKOrO

Pewacr 3aaaun, npuMeHan
cnocolnl 1 MeTo/1b
PELICHHA MOCTABJICHHBIX
IKOHOMHYECKHX 3aa4 C
NPHMEHCHHEM CHCTEMDI
TEOPETHKO-
BEPOSTHOCTHOID H
MATEMATHKO-
CTATHCTHHECCKOIO noaxoaa

COOTBETCTBHE
NPEACTABACHIOH B
OTBETAX 34 3a0a4H
uudiopManHu ¢
TIPHMEHCHHEM
CHCTCMbI TEOPETHKO-
BEPOATHOCTHOIO H
MATEMATHKO-
CTATHCTHUECKOTO
noaxoaa

3 — aanauu (1-10)
33 - 3azaum K
sauery (1-10)

MK-6 - cioco6HoCTLIO aHANKHIKPOBAT W WHTEPNPETHPOBATL JAHHLIE OTEUECTREHHOH W 3apyBencnoi
CTATHCTHKH O COUHANBHO-IKOHOMHYECKHX NPOLICCCAX W ABNEHHAX, BhIABIATLE TEHACHLUMHH HIMEHCHHA
COUMANBHO-IKOHOMHHECKMX MoKalaTeneH

Juanus NOHATHA,
onpcm:neunn H OCHOBHbLIE
WHCTPYMENTHI

CTATHCTHYCCKOTO AHANN3A.

Hmer u cobupaet
1eobX0/IMMbIe MATEPHANTBE
JUIR OTBETA 1A
cobecenosainm n
HAMHCAHHM TecTa,
NPEOCTAR/IAA GCHOBHLIC
OnpeneneHus 1
IfIHCprMC"'I'Ia‘I
CTATHCIMHECKOIO AHAIHIR

NONHOTA K
COMEPIKATENLHOCTL
OTBETA OCHOBHBIX
NOHATHH K
HHCTPYMEHTOR
CTATHCTHYECKOTO
ANANM3a Ha
cobeceloBAHN 1
TecTe

T —rectu (1-10 k
Ipasneny, 1-10 ko
2paspeny),

C - cobecepopanne
(1-40)

B - Bonpocnl k
Jauery (1-41)

Ymenun
MHTEPNPETHPOBATH
[AHHBIE OTEHECTHEHHOH M
3apyBeHoN CTATHCTHRM O
COLIMANLIO-
IKOHOMMUCCKMX
NPOLECCAX H ABACHHAX,

Pewaer sapauu,
HCIOJb3YA JIaHHBIC
OTEHECTBEHHON H
JapyGesHoil CTaTHCTHRY ©
COUMANLHO-
IKOHOMHUECKHX
NPOLIECCAX W ABNEHMAX.

[pasunsiocTs
pelneHma 3aau4,
NONHOTA BLBOJOE ¢
MCNONL3OBAHHEM
JaHHBIX
OTEHCCTHEHHOH U
sapyBexnon
CTATHCTHKH O
COLIMANLHO-
IKOHOMHUHECKUX
npoueccax u
ABACHUAX .

3 - 3anauu (1-10)
33 - 3anaum k
sadery (1-10)




Hanvikamu aHanmsa

Pewaer 3anavu, suiasnss

COOTBETCTBHE

3 - sanaun (1-10)

JARHEIX OTEUECCTHEHHON M | TEHAESHIIHH PA3DHTHA H NPEACTARNEHNOH B 33 —3aaaun &
3apy0eRHOi CTATUCTHKK O | HIMEHeHHa CouManbHo- OTBETAX 34 3aJa4K savery (1-10)
COUMANLHO- IKOHOMHYECKHX NBJ!EHM“ AHAJTH3Y JAaHHbIX

JKOHOMHYCCKHX ABNCHHAX | H npoueccos OTEMECTBEHHOH W

M npoueccax, a  TakKe JapyBescHoi

BBIARNIEHHA TCHACHLIMA MX CTATHCTHKH ©

HIMEHEHHA H DA3BHTHA. COUMHANLHO-

AKOHOMHYMECCKHX
ABJICHHUAX H ITPI)LLCCCZX

1.2 llkanbl OUEHHBAHMA:

Texkyumuil KOHTPONL YCNEBAEMOCTH M MPOMEKYTOMHAS ATTECTALMS OCYIIECTBAACTCA B
pamkax HaKONMHTENLHOIT HannbHo-peiiTiHroBoil cucremsl B 100-6annnuoi wxane:

50-100 Gannos (3auer)

0-49 Gannos (ne3auer)

2 TunoBble KOHTPOALHBIC 3AJANHA HWIH HHbIC MATEPHAIbLI, HCOOXOAHMBIE /LIS OLCHKH
3Hanuii, ymenwuii, HABLIKOB H (MHM) ONBITA [JCATCILHOCTH, XAPAKTECPHIYIOLIMX ITANLI
dopmupoBanns Komnerenuuii B npouecce ocsoenust 00pa3oBaTEILHOI NPOrPaMMbl

BO"[]OCI:I K3auery

Statistical thinking and modern economics and management

What is modern statistics?

Gathering data

Data handling

Percentiles and quintiles

Measures of central tendency

Measures of variability

Skewness and Kurtosis

9. Methods of displaying data, Data presentation.

10. Basic definitions: events, sample space, and probability.

I1. Objective probability, subjective probability. Probability terms.

12, Venn diagrams. Basic operations with two sets.

13. Events of a random experiment, mutually exclusive set of events.

14. Classical probability, empirical probability.

15. Basic rules for probability. The range of values, the rule of complements, the rule of addition
(union).

16. An independent set of events. The conditional probability.

17 The rule of multiplication (intersection), product rule for independent events.

18. Principles of counting, combinatorial concepts.

19. The multiplication formula, the permutation formula, the combination formula.

20. The Law of Total Probability

21. Bayes™ Theorem

22. Random variable. Probability distribution

23. Discrete and continuous random variables

24. Cumulative distribution function

25. Expected Values of Discrete Random Variables

! ol G B L)

26. Bernoulli Random Variable
27. The Binomial Random Variable
28. Binomial Distribution Formulas
29. The Poisson distribution Continuous Random Variables,
30. The Uniform Distribution
31. Normal distribution
32. The Standard Normal Distribution
33. The Empirical Rule (3¢ rule)
34, The Normal Distribution as an Approximation to Other Probability Distributions
35. Sampling and sampling methods
36. Sample Statistics as Estimators of Population Parameters
37. Estimators and Their Properties
38. Confidence interval
39. The Concepts of Hypothesis Testing
40. Computing the p-Value
41. The Hypothesis Test
3apaun K 3adeTy
1. You are given the following exchange rate information for the number of dellars it
takes to buy 1 British pound and the number of dollars it takes to buy 100 Japanese yen.

Month $/BP $/100 yen
Jan 88 1.7505 7722
Feb 88 1.7718 7782
Mar 88 1.8780 .8042
Apr 88 1.8825 .8015
May 88 1.8410 .7995
Jun88 1.7042 7475
Jul 88 1.7160 7533
Aug 88 1.6808 7307
Sep 88 1.6930 7477
Oct 88 1.7670 7951
Nov 88 1.8505 8227
Dec 88 1.8075 .8013
a. Draw a line chart showing the exchange rates between British pounds (BP) and
U.S. dollars during this period.
b. Draw a line chart showing the exchange rates between Japanese yen and U.S.

dollars.

2. Consider the quality of cars, as measured by the number of cars requiring extra work after
assembly. in each day's production for 10 days:

9,23,0,5,23,25,7,0,3,24.

a) What is the mean number of defects per day?

b) What is the median number of defects per day?

3. Consider a sample of observations. The sum of the differences between each observation and
the sample mean 1s always equal to .

4. Which of the following is least affected by an outlier? (sample mean or sample median - pick
one) .
5. Each salesperson at the trading network is rated 1) either below average, average, or above
average with respect to sales ability; 2) either fair, good, or excellent with respect to his/ her
potential for promotion. These traits are cross-classified into the table.

Sales ability Potential for promotion Total
Fair Good Excellent
Below average | 16 | . v . 22 50




Average 45 60 45 150

Above average 93 72 135 300

Total 154 144 202 500

(a)What is the probability that a randomly sclected salesperson will have above-average sales
ability and excellent potential for promotion?

(b)A randomly sclected salesperson was rated excellent in potential for promotion. What is the
probability that the rating of his/ her sales ability was above average?

6. A drug manufacturer believes there is a 0.95 chance that the Food and Drug Administration

(FDA) will approve a new drug the company plans to distribute if" the results of current testing

show that the drug causes no side effects. The manufacturer further believes there is a 0.50

probability that the FDA will approve the drug if the test shows that the drug does cause side

elfects. A physician working for the drug manufacturer believes there is a 0.20 probability that

tests will show that the drug causes side effects. What is the probability that the drug will be

approved by the FDA?

7. The number of telephone calls arriving at an exchange during any given minute between noon

and 1:00 P.M. on a weekday is a random variable with the following probability distribution.

P(x)

h BN —O X
(=1
L8]

a. Verify that P(x) is a probability distribution.

b. Find the cumulative distribution function of the random variable.

¢. Use the cumulative distribution function to find the probability that between 12:34 and 12:35
P.M. more than two calls will arrive at the exchange.

d. Find the expected value of the random variable. Also find the variance of the random variable
and its standard deviation.

8. Airlines and hotels ofien grant reservations in excess of capacity to minimize losses due to no-
shows. Suppose that the records of a motel show that, on the average, 10% of their prospective
guests will not claim their reservation. If the motel accepts 215 reservations and there are only
200 rooms in the motel, what is the probability that all guests who arrive to claim a room will
receive one?

9. A real estate agent needs to estimate the average value of a residential property of a given size
in a certain area. He believes that the standard deviation of the property values is ¢ = $5.500.00
and that property values are approximately normally distributed. A random sample of 16 units
gives a sample mean of $89,673.12. Give a 95% confidence interval for the average value of all
properties of this kind.

10. Consider data on annual incomes of a group of middle-management employees of a large
company. A histogram of the data is provided.
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independent and identically distributed random
variables with expected value of 47200 USD and standard deviation of 800 USD. We can model
these data using a (normal, Bernoulli, uniform - pick one) distribution.

Kpurepun onenxn:

Makcumanbnas cymma 100 6annos.

Kaxawiit sonpoc no 25 6annos, Makcumansnas cymma 50 Gannon.

- 12,5-25 Gannon BLICTABARETCH, ECM TIPH OTBETAX Ha 06a TeopeTHueckux Bonpoca ofyuaommmMes NposBaeHo
HAINHYHE TBEPIBIX H AOCTATONHO NOJHLIX 3HAHWA B 0OBEME NPOMACHHOH NPOrPAMMBI AHCUMILIMHLL B COOTBETCTBUM
¢ uenamMu 0ByHEHHA, MATEPHAN HIJIOKEH HETKO, AOMYCKAIOTCA OTAENbHLIE NOTHYECKHE M CTHIIHCTHYECKHE
MOTPELIHOCTH; OTHETHI HANOKEHB C OTACHLHBIMH OIHDKAMH, YBEPEHNO HCIIPARTEHHLIMH NOCE IONONHHTEN bHBIX

. I!DI'IPUCOB

= 0-12,4 Gannos BLICTABAACTCH, ECNM MPH OTRETAX Ha 00a TEOPETHUECKHUX BONPOCA QDY UAIOIMMCA JOMTY et
rpyBuie omnbKH, MPOSBAEHO HENMOHHMANME CYMIHOCTH H3MArAEMOr0 BOMPOCH, OTBETH HA JOMOIHHTENbHbIE W
HABO/LIME BOTIPOCHI - HEYBEPEHIB! H HETOMHbI.
Sanaua ouenwnpaercs s 50 Gannos.
- 25-50 6annos BHICTABIRETCA, CCAM YCNSUIHO PEILEHA 334844, JaHA COUCPKATENBHAN MHTEPIPETILMA NOIYUCHHBIX
1PH PEILICHHK 3A0AUM PE3YIBTATOR, JOMYCKAIOTEA HESHAMWTC/bHBIE IOrPEILIHOCTH B KHTCPNPETALIMM NOMYHEHHBIX
PEe3YALTATOB, YBEPEHHO HCMPABJIEHHLIE TOCNE HOMNONHHTENbHBIX BOMNPOCOS
40-24.9 Gannos BLICTABNNETCS, €CM HE PELUCHA WK HE NOIHOCTLIO PELICHa 3anaya, Jaua ounbounan
MHTENPETALIMA NOAYICHHBIX PE3YALTATOR
Javem gBICMARIALMEN 1A OCHOGANUN WMO2080L CYMMBI DANIOE, HAHPANNBLY CIYOCTNOM:

e 50-100 Gannos «3auTeHO»,

o 0-49 Gannos «He 3auTEHON.



TecTnl nUCHEMEHHDLIE

Pasnen | «Introduction to statistics and probability»

I. Consider the quality of cars, as measured by the number of cars requiring extra work after
assembly, in each day's production for 10 days:

9,23,0,5,23,25,7,0,3, 24,

a) What is the mean number of defects per day?

b) What is the median number of defects per day?

2. Consider a sample of observations. The sum of the differences between each observation and
the sample mean is always equal to .

3. Which of the following is least affected by an outlier? (sample mean or sample median - pick
one) .
4. The is the difference between the third quartile and the first quartile.
5. The following boxplot is drawn from 200 observations.
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a) The sample median is 2
b) The first quartile is
c) The third quartile is
d) The smallest observation is
e) The largest observation is ;
ib} is an outlier, it is smaller than
First quartile - = Interquartile range.

6. The assets in millions of dollars for credit unions in Seattle, Washington provided a sample
median of 35.2, a first quartile of 24.4 and a third quartile of 60.4. The smallest and largest
values were respectively 10.5 and 93.1. Are there any outliers in the boxplot? (yes or no - pick
one) 5

7. When a fixed real number c is added to each data value,

a) the sample mean increases by !

b) the sample median increases by 1

¢) the sample standard deviation increases by .

8. All 18 people in a department have just received across-the-board pay raises of 3%.

a) The mean salary for the department has increased by Y.

b) The sample median has increased by Y.

¢) The sample standard deviation of salaries has increased by _ Y.

9. You are sales manager for a regional division of a beverage company. The sales goals for your
representatives have a sample mean of 768000 USD with a sample standard deviation of 240000
USD. You have been instructed to raise the sales goal of each representative by 85000 USD. The
new sample standard deviation is UsD.

10. Consider the strength of cotton yarn used in weaving factory. in pounds of force at breakage,
measured from a sample of yarn from supplies room:

105, 101, 117, 135. 94, 179, 190, 85, 173, 102, 78, 185, 100, 205, 93,93, 177, 148, 107. 110.

Management would like its supplies to provide a breakage value of 100 pounds or more at least
90% of the time. Based on this data set, do these supplies qualify?

Pasnen 2 «Random variables, sampling and hypotheses testing»

I. The length of time a system is "down" (that is, broken) is described (approximately) by the
following probability distribution.

Problam Downtime (minutes) Probability
Minor 5 06
Substantial 30 0.3
Catastrophic 120 01

Assume that these downtimes are exact. That is, there are three types of easily recognized
problems that always take this long (5, 30, or 120 minutes) to fix.

a) Is it a discrete or continuous probability distribution?

b) Find the mean downtime. minutes.

¢) What is the probability that the downtime will be greater than 10 minutes, according to this
table? (Provide the answer with a precision of one decimal place). :
d) What is the probability that the downtime is literally within one standard deviation of its
mean? (Provide the answer with a precision of one decimal place). - Is this about what
you would expect for a normal distribution? (yes or no - pick one) .

2. Suppose that the number of hits on your company's website, from noon to 1 p-m. on a typical
weekday, follows a normal distribution (approximately) with a mean of 190 and standard
deviation of 24. Use a z-table to answer the following questions.

a) Find the probability that the number of hits is more than 160. (Provide the answer with a
precision of four decimal places). ;

b) Find the probability that the number of hits is not between 154 and 226. (Provide the answer
with a precision of four decimal places). >

3. For a recent year available, the mean annual cost to attend a private university in the United
States was 26889 USD. Assume the distribution of annual costs follows the normal distribution
and the standard deviation is 4500 USD. Using a z-table answer the following question, 97.5
percent of all students at private universities pay more than what amount? UsD.

4. Fred Friendly is a tax agent and has developed the following joint distribution table
summarizing the relationship between the number of dependents (Y) and whether or not the
client received a refund (X).

Dependents (Y)
Refund (X) 1 2 3 or more
Yes (X=1) 0.25 0.25 0.125
No (X=0) 0125  0.25 0

a) What is the probability of selecting a client who received a refund? (Provide the answer with a
precision of three decimal places).

b) What is the probability of selecting a client who had one dependent? (Provide the answer with
a precision of three decimal places). ;
c) Are X and Y independent random variables?
5. A collection of independent and identically distributed random variables is called a

6. Consider a dataset of size 1000 observations. Assume that observations are realizations of
independent and identically distributed normal random variables with known mean and standard
deviation. What percent (approximately) of the observations are within two standard deviations
of the mean? (Provide the answer with no decimal places). Y.

7. Consider data on annual incomes of a group of middle-management employees of a large
company. A histogram of the data is provided.
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1 3apaun penpoaAyKTHBHOIO YPOBHS
1. You are given the following exchange rate information for the number of dollars it
takes to buy 1 British pound and the number of dollars it takes to buy 100 Japanese yen.

Month $/BP $/100 yen
Jan 88 1.7505 AT22
Feb 88 1.7718 7782
Mar 88 1.8780 8042
Apr 88 1.8825 8015
May 88 1.8410 7995
Jung8 1.7042 7475
Jul 88 1.7160 7533
Aug 88 1.6808 7307
Sep 88 | 1.6930 7477
Oct 88 1.7670 7951
Nov 88 1.8505 8227
Dec 88 1.8075 | 8013
a. Draw a line chart showing the exchange rates between British pounds (BP) and
U.S. dollars during this period.
b. Draw a line chart showing the exchange rates between Japanese yen and U.S.

dollars.

2. Consider the quality of cars, as measured by the number of cars requiring extra work after
assembly, in cach day's production for 10 days:

9.23,0,5,23,25,71.0,3,24.

a) What is the mean number of defects per day?

b) What is the median number of defects per day”

3. Consider a sample of observations. The sum of the differences between each observation and
the sample mean is always equal to .

4. Which of the following is least affected by an outlier? (sample mean or sample median - pick
one)

2 3asauu PEROHCTPYKTHBHOIO YPOBHS
5. Each salesperson at the trading network is rated 1) either below average. average. or above

average with respect 1o sales ability; 2) either fair. good. or excellent with respect 1o his/ her
potential for promotion, These traits are cross-classified into the table,

Sales ability _ Potential for promotion Towl |
| Fair | Good { I:xcellent |
Below average 16 ) | l 22 | 50
Average ) 45 ) 60 | 4y | B0 |
Above average 93 ) 72 | 135 300 |
| Total 154 144 | 202 300

(¢)What 1s the probability that a randomly selected salesperson will have above-average sales
ability and excellent potenual for promotion?

(A randomly selected salesperson was rated exeellent in potential for promotion. What is the
probability that the rating ol lus/ her sales ability was above average?

6. A drug manulacturer believes there 1s a 095 chance that the Food and Drug Adminmistration
(DAY wall approve a new drug the company plans o distribute il the results of current testing

show that the drug causes no side effects. The manufacturer further believes there is a 0.50
probability that the FDA will approve the drug if the test shows that the drug does cause side
effects. A physician working for the drug manufacturer believes there is a 0.20 probability that
tests will show that the drug causes side effects. What is the probability that the drug will be
approved by the FDA?

7. The number of telephone calls arriving at an exchange during any given minute between noon
and 1:00 P.M. on a weekday is a random variable with the following probability distribution,
P(x)

T bW N —O
(=
[

a. Verify that P(x) is a probability distribution.

b. Find the cumulative distribution function of the random variable.

c. Use the cumulative distribution function to find the probability that between 12:34 and 12:35
P.M. more than two calls will arrive at the exchange.

d. Find the expected value of the random variable. Also find the variance of the random variable
and 1ts standard deviation.

3 3apa4H TBOPUECKOI0 YPOBHS

8. Airlines and hotels often grant reservations in excess of capacity to minimize losses due Lo no-
shows. Suppose that the records of a motel show that, on the average, 10% of their prospective
guests will not claim their reservation. If the motel accepts 215 reservations and there are only
200 rooms in the motel. what is the probability that all guests who arrive to claim a room will
receive one”?

9. A real estate agent needs to estimate the average value of a residential property of a given size
in a certain area. He believes that the standard deviation of the property values is ¢ = $5,500.00
and that property values are approximately normally distributed. A random sample of 16 units
gives a sample mean of $89.673.12. Give a 95% confidence interval for the average value of all
propertics of this Kind.

10. Consider data on annual incomes of a group of middle-management employees of a large
company. A histogram of the data is provided.
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Assume that observations are realizations of independent and identically distributed random
variables with expected value of 47200 USD and standard deviation of 800 US> We can model
these data using a (normal. Bernoulli. uniform - pick one) _ distribution



Kpumepuu oyenueanusn:

Kpurepun onenxcn:

- 34 Ganna mbICTARASETCH, ecnu 3anaua PeIIeHa NONHOCTBIO, B NPEACTABNECHHOM PEmEHNUH 0BOCHOBANHO MOy eHB!
MPABWILHLIC OTBCTLI, NMPOBCACH AHANHI, BOIMONHO NPH AHANHIE W HHTEPNPETAUMA NONYHEHHBIX PE3YNETATOB
JOMYIEHb] HEIHAYUTENBHBIC OIMGKH, BHBOB — OCTATOMHO OGOCHOBAH I,

= 0-2- Gannos pric , €CIH P HACTHHHO, HEBEPHO HNH OTCYTCTBYET, BEIBO/ILI BEPHBI HACTHNHO, HeBepib
WITH OTCYTCTBYIOT,

Makcumansuas cymma no uroram pemenna 3apay - 40 6anaos

3 Meroanieckne warepuamn, GRPLICTHIIIC HPOHELYPLI QHSHHBANNN 3Hanmii. yueunii,
HABBLIKOB. (0 (MAR) OHBLITE ACHICABIOC T, NAPARTCPIBY RN pintng hopmuposanus
KoMne renmmii

[Mpouenypui ouenusanys srntouator B ceba TEKYUIHH KOHTPONIL H MPOMERCYTOUHYIO ATTECTALHIO.

Texywwmit  xowrpons  ycnesacmocT MPOBOAMTCA € MCMIONB3OBAMMEM  OLCHOMHLIX  CPEACTB,
NMPEACTABNCHHLIX B n. 2 naunore npunomenus. Pesynbratsi TEKYWETO KOHTPOAA JIOBOAATCA IO CHEaeHHs
CTYACHTOB 10 MPOMEKYTOMHON ATTECTALMM

ITpomexyrounas aTrecrauns nposoauTes b thopme 3aucra.

3a4eT NPOBOAMTCE MO OKOHYAHWK TeopeTHieckoro ofytenua 10 Hauana JkIameHauMONHON ceccun, B
JAYETHOM. 3aaHMH — 2 TEOPETHUECKMX ronpoca w | samava. [lposepka oTuevos W oGbABNeHHe pesynsTaTos
NPOHIBOMUTCA B AeHb 3aueTa. PesysbTaTsl aTTecTaumn 3anocaTes B JANETHYIO BEAOMOCTE M JAYETHYIO KHUIKKY
crynenta, CTynenTbl, e npolweawme npo MEKYTOUHYIO ATTCCTAUMIO NO rpad MKy CeCCHM, AONMKHbI NUKBUAMPOBATY
JAIOMKENHOCTS B YCTAHOBACHHOM NOPAAKE,



IIpunoxenune 2

METOIUYECKHE YKA3AHHSA ITO OCBOEHHWIO JUCHHUIIJIMHBI

Y4eOHBIMH MIaHAMHE NpeaAyCMOTPCHBI CIIEAYIOUIHNE BUIBI 3aHATHH:
- MPaKTHYCCKHUEC 3aHATHA.

B Xxoae npaxkTHueCcKHX 3aHATHH yrayOmsioTCs W 3aKperisloTcs 3HAHMS CTYAEHTOB M0
pAldy BOIPOCOB, pa3BHBAKOTCH HABBIKM CTATMCTHYECKOrO W BEPOSTHOCTHOrO aHaK3a
IKOHOMMHUECKHX IIPOLIECCOB Ha AHITHHCKOM SI3bIKE.

[Ipy mOATrOTOBKE K MPAKTHUECKUM 3aHATHIM KaXKIbLH CTYACHT DOJIKEH:

— U3YYMTh PEKOMEHI0BaHHY10 y4eOHYIO JIUTEpaTypy;

— MOArOTOBHThL OTBETHI HA BCE BOMPOCHI M0 M3YUAaEeMOi TeMe.

B nporecce moAroTOBKH K NPAKTHUECKUM 3aHATHAM CTYIAEHTBI MOTYT BOCIOJIb30BaThCs
KOHCY/IbTALMAMM MPEroaBaTess.

Borpockl, He paccMOTpPeHHBbIE Ha MPAKTHUECKHUX 3aHATHAX, AOMAKHBI ObITh H3YYEHbI
CTYIEHTaAMH B XO/[€ CamocTosATe/bHOW paboTel. KoHTponb camMocTOATENbHOH  padoTshl
CTyZeHTOB Haja YydeOHOW mporpaMMoi Kypca OCYIIEeCTBAsSieTcss B Xoae codecenoBaHus,
peieHus 3amad. B xome camocToATenbHOM paboThl Kakablil cTyaeHT o0fA3aH MPOUYMTATH
OCHOBHYK) M 10 BO3MOXHOCTH [IOMOJHHUTENBHYK JUTEpaTypy MO H3ydaeMOH Teme.
BeienuTh HENOHATHBIE TEPMHHBI, HAaUTH MX 3HAYEHME B IHLMKIONECAMYECKHX CIOBapsX.

CTyOeHT HOMKEH TOTOBHTBCA K MNPEACTOSLIEMY MMPAKTHYECKOMY 3aHATHIO 110 BCEM,
0003HayeHHbIM B pabouei nporpaMme JMCLMITIMHBI BOTTPOCAM.

Jl1si MOATOTOBKM K 3@HATHSAM, TEKYILUEMY KOHTPOJI M MNPOMEKYTOYHOH arTecTalui
CTYHEHTBl ~ MOTYT  BOCIIOJIB30BAThCA DJIEKTPOHHO-OMONMOTEUHBIMH cHUCTeMamu. Takoke
oOyuaromidecs MOTYT B3STb Ha JIOM HeoOXOomMMyro  JuTepaTypy Ha  aboHemeHTe
YHUBEPCUTETCKON OMOIMOTEKH HITH BOCITOIB30BATHCS YMTANLHBIMH 3a/1aMH.



