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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunza 51.0.10 Teopust BepoTHOCTel ¥ MaTeMaTH4ecKasi CTaTUCTUKA OTHOCHUTCS K 00s13aTe/TbHOM

yacTy obpa3oBaTeIbHON ITPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: KoumponbHas
npumeHsmb NO/0X}CEeHUs U KOHYenyuu 6 OCHOBHble yMmeepiHCOeHUsl paboma 3quém:
chynoamenmanbhbie | o61qcmu mamemamuueckux u | meopuu eeposmrocmeii 3adauu
SHAHUA, NOMYUEHHBIE | o 0o cmeenHbix Hayk, 6azoeble
& obaacmu ’ KoumposnbHble
meopuu u ucmopuu
mMamemamu4eckux u P P OIIK-1.2: 80Nnpochl
OCHOBHO20, meopuu
(uu) ecmecmeerHbIX P Ymemb npumensimb mMemoObl
KOMMYHUKayuu; 3Haem o
Hayk, u Y 4 meopuu geposamHocmell u
UCN0Ab308aMb UX 8 OCHOBHYI0 MEPMUHO/A02UI0 .
9 mamemamuyeckoli cmamucmuku
npogeccuoHanbHou OIIK-1.2: Ymeem
. 0n1s cbopa u aHanuza
OesimenbHoCMU ocywjecme/simb NepeuyHblil
uHpopmayuu
cbop u aHanuz mamepuana,
UHMepnpemuposamb
paznuunbie mamemamuueckue | OTK-1.3:
o066eKmbl Baademb memodamu peweHus
OIIK-1.3: HUmeem CmaHaClpn’IHle np06/1€M npu
npakmuueckuil onbtm pabomai paspabomke UHGOPMAYUOHHBIX
C peweHuem CmaHOapmHbIX cucmem
Mamemamuueckux 3a0ay u
npumeHsiem ezo 8
npogeccuoHanbHol
dessmeabHOCMU
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouyHasA
O011as TPy/J0eMKOCTBD, 3.€. 3
Yacos o yue0HOMY IJIaHY 108
B TOM UMCJIe
ay//MTOPHbIE 3aHATUSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 32
- 3aHATUSA CEMHHAPCKOI0 TUMA (MPaKTHUYeCKUe 3aHATHs / TabopaTopHbIe PaboThi) 32
- KCP 1




caMocTosTe/IbHasA padoTa 43
ITpoMexxyTouHasi aTTecTaLus 0
3auér

3.2. CopepkaHve JUCHUIIUHDI
(cmpykmypuposaHHoe no memam (pasdenam) C yYKA3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HaunmeHoBaHue pa3enos U TEM AUCLIMTUIAHBL Bcero B TOM UHCJIe
Yacel
( ) KonrakrHas pabora (paboTa BO
B3aMMO/IEICTBUH C IIperofiaBaTesiem),
Yackl M3 HUX
aHSITHS CamocrosTenpHas
CEeMHHApPCKOro paGora
3aHATHS THMAa obyuarowerocs,
JIEKLJUOHHOTO | (MpakTHueckue | Bcero qacel
THUMa 3aHsATUs/Tabopa
TOpHBIE
paboThI), Uacel
o b b b b
0 0 0 0 0
OnemeHTh! vcurcnenus BepositHoctedt / Elements of calculus of probabilities 77 24 24 48 29
[IickpeTHble cnyuaiiHble BennuuHel / Discrete random variables 30 8 8 16 14
ATTectarus 0
KCP 1 1
Wrtoro 108 32 32 65 43

1) SnemeHTBI MCUUC/IEHUST BePOSTHOCTeH. TeopeTHKO-MHOXKeCTBeHHasi MoJiesib CoObITHH. Knaccnueckast

Contents of sections and topics of the discipline

BEPOATHOCTB. FEOMETpI/I‘JECKaH BEPOATHOCTD. Axcrombl KO]IMOFOPOBEI. TEOPEMa CJ/IO’KeHMs BepOHTHOCTEﬁ.

YcnoBHast BeposiTHOCTh. TeopeMa yMHOKeHHs. He3aBrcumocTs cobOpiTrii. ©@0opMyria MOTHOM BepPOSTHOCTH.
Wcnbrranus beprysu.
Elements of probability calculus. Set-theoretic model of events. Classical probability. Geometric probability.

Kolmogorov’s axioms. Summation theorem for probabilities. Conditional probability. Multiplication theorem.
Independence of events. Law of total probability. Bernoulli trials.

2) JuckpeTHble clydaiiHble BeJIMUMHBL. Psj pacnipesieneHus. MaremaTtriyeckoe O)KuzilaHUe U JUCIIepCHsl.
He3aBucumocTs. 3akoH 6onbinmx urcesn Yebwimesa. [1pesesibHbIe TeOpeMbI /i1t UCITBITAHUNA BepHynmm

Discrete random variables. Probability mass functions. Mathematical expectation and variance. Independence.
Chebyshev’s law of large numbers. Limit theorems for Bernoulli trials.

4. YueGHO-MeTO/JUUECKOe 00ecrieueHre CaMOCTOSITe/IbHO PadoThI 00yUaromuxcs
CamocrosTenbHasi paboTa o0ydaroL[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a/laHusIM [/l TeKyIlero KOHTPOJsi U MPOMEXYTOYHOM aTTecTaly M0 WTOraM OCBOEHUS AUCLIUILIMHbI
TPUBEIeHHBIM B TI. 5.




CaMocTosiTenibHasi paboTa 3aK/IF0UaeTCs B M3yUeHUU KOHCTIEKTOB JIEKLIWIA ¥ UCTOYHUKOB U3 CITMCKa
nmuteparypbl. CamocTosiTe/IbHasi paboTa MOKeT OCYIeCTB/SITbCS KaK B UATaJIbHOM 3ajie GubIMoTeku,
TaK Y B JJOMalIHUX YCIOBUSIX.

KoHTpobHbIe BOMPOCHI U 3a/iaHus [J1s IPOBe/IeHUs TEKY1[eT0 KOHTPOJIS ¥ TTPOMEXXYTOUHOU
aTTecTalMy 110 UTOTaM OCBOEHUSI IUCLIUIIIMHBI IPUBEJEHbI B I1. 5.2.

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Control work) to assess the development of the
competency OIIK-1:

KonTtponbHasi pabota Nel



Name/Date: / 11

Write down a complete solution to problems 4, 5.

1. A set of milk chocolate M&Ms has 3 red, 6 blue and 8 yellow pieces. Two pieces were taken
one by one with replacement. What is an elementary outcome here?
) w={ynyhyi=1,2,.
2) w=(yny2),yi=1, 2, 17;
3 w={ynyhy=12 17, Y1 # Yz
4) w = (yn,Y2), y1—1,2,---,17,91#yz-

2. A die is rolled once. Define events A = {(], (7}, B = {7, €3, (=, €8}, C = {(I, £3), (=, @D}, Mutually
exclusive events are:

1) C, A; 2).C, B; 3) B, A; 4) none.

3. There are 11 red and 13 blue pencils in a box. One pencil is picked randomly. The pencil
is red with probablity:

1) 11/24;

2) 1/24;

3) 1/11,

4) 1/2, it’s either red or blue.

4. Two dice are rolled simultaneously. Compute the probability that the sum of points equals

Solution.

5. There are 8 defective lightbulbs and 4 nondefective lightbulbs in a box. 3 lightbulbs are
taken out at random. What is the probability exactly 2 lightbulbs are nondefective?
Solution.

Assessment criteria (assessment tool — Control work)

Grade

Assessment criteria

pass

Bce komneTeH1[uM (4acTy KOMIIeTeHI[ui), Ha (popMHUpOBaHKe KOTOPLIX HarpaB/ieHa AUCLIMILIMHA,
cchopMHUpPOBaHBI Ha YPOBHE He HIDKE «YIOBIETBOPUTETHHO»

fail

Xorsi 661 0/fHa KOMIIeTeHLIMsI CHOPMHUPOBAHA Ha YPOBHE «HEY/I0BJIETBOPUTEILHO» WU «TITIOX0»




5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH
YpoBen
b
copmu HEey/0B/IETBOP YAOBJIETBO 04YeHb
IUIOXO XOpOIII0 OT/INYHO MPEeBOCX0/{HO
POBaHH UTeJIbHO PHMTE/IBHO XOpOoLIOo
ocTH
KOMIIET
eHIHH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KOMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBUE YposeHb PoBet
. . 3HaHWH B
3HaHUU MuHuManbeH | 3HaHWW B obbemMe YpoBeHb
TeopeTHUUecKoro o} obneme, ’ 3HaHWUM B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHasa. . JIOTyCTUMBI | COOTBETCTBY obbeme, N
3HaHUN HIDKe o 1o1eM 3HaHWUM B
HeB03M0>XHOCTB Y ypOBeHb oL1eM COOTBETCTB
MUHUMaJIbHBIX 9 rporpaMme obbeme,
3HaHUSA | OL|eHUTb MOJHOTY N 3HaHUM. rporpaMme yIOLL[eM
o TpeboBaHUH. TOJITOTOBKH TIpeBhIIIAOIIe
3HaHUH [JonyiieHo MO/ OTOBKU rporpamMme
Nwmenu mecto . JonymieHo M IIPOrpamMmy
BC/Ie[iCTBHE MHOT'0 . Jony1eHo MOJTOTOBK
rpy6ble OIMOKH HEeCKOJIbKO MOJTOTOBKHU.
OTKasza HerpyObIx HEeCKOJIbKO u. Oumbok
HecylllecTBe
obyuaroierocst ot ombok HerpyObIx HHEIX HeT.
oTBeTa omboK
onboK
[IpogemoHC
TPUPOBaHbI
IIpomemoHc PHp
IIpogemoHc | Bce
IIposeMoOHC | TpUpOBaHBI
TPUPOBaHBI | OCHOBHBIE
TpPUpOBaHbl | Bce
BCE yMeHusl. IIponemoHcTp
OCHOBHbIE OCHOBHbIE
OTcyTcTBUE OCHOBHbIe Peruienst VpOBaHkbI BCe
[Ipu pereHun yMeHwUsl. YMeHWUS.
MUHHMMaJIbHbIX YMEeHUSL. BCE OCHOBHBbIe
o CTaH/lapTHBIX Perens! Periens! Bce
YMeHHUI. PeluieHbl Bce | OCHOBHbIE YMEeHUSL.
3ajau He TUIIOBBIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHbIe 3a/lauu C PeiiieHs! Bce
MIPOZIEMOHCTPUP | 3a/jauu C 3ajauu C
OLIEHUTH Ha/Iu4Ke 3aJau. OTJe/bHBIM | OCHOBHbBIE
YmeHus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUu BrimosiHeHsl | U 3aJaum.
OCHOBHBIe ommOKamMH. | OMIMOKaMu.
BC/Ie[iCTBUE BCe 33/]laHUsl | HecCyllecTB | BbInonHeHs!
ymeHus1. imenu | BeinosiHeHs! | BbinonHeHsl
OTKa3za B IIOJTHOM €HHBIMU BCe 3a/]aHus, B
MecTo rpy6bie BCe BCe 3a/jaHus
oOyuaroiierocst ot obbeme, HO | HejOUYeTaM | IIOJTHOM
OLIMOKH 33JjaHusl, HO | B TIOJIHOM
OTBeTa HEeKOTOpbIe u, ob6beme Ge3
He B obneme, HO
c BBINOJIHEH He/l0ueToB
[I0JIHOM HEeKOTOpble
HefloueTaMH | bl BCe
obbeme d
3aJaHus B
HejloueTaMu
TIOJTHOM
obbeme
Nmeetca
OtcyTcTBUE IIpogemoHc [IpogemoHC
MUHHUMaJbH IIponemoHC
6a30BbIX [pu pereHun o TPUPOBAHBI TPUPOBaHBI
bl Habop TPUPOBaHbI IIponemoHcTp
HaBBIKOB. CTaHJAPTHBIX 6a3oBbie HaBBIKA
HaBBIKOB 6a3oBbIe VPOBaH
HeB03M0>XHOCTB 3ajau He HaBBIKY TIPH npu .
hinte HaBBIKU TIPU TBOpPYECKUI
OLIEHUTh Ha/luuKe | TNPOJEeMOHCTPUD peleHu| pelieHun
Hagbiku pelLeHust pelLieHur MoJXo/ K
HaBbIKOB oBaHbI 6a30BbIe CTaH/apTHBI HeCTaHzapT
CTaHAAPTHBI CTaHJapTHBI peLlIeHuto
BC/Ie[iCTBHE HaBbIKU. VIMen X 3ajau C HbIX 3a7la4y
X 3ajau C X 3a7au 6e3 HeCcTaH/|apTHbI
OTKa3za MecTo rpy6Obie HEKOTOPbIM 6e3
HEKOTOPBIM o1mboK 1 X 3ajau
obyuaroierocst OT | OmUOKU u omboK 1
u He/loueToB
oTBeTa HejloueTaMu HeJIoueToB
HejloueTaMu

Scale of assessment for interim certification

Grade

Assessment criteria

pass

All the competencies (parts of competencies) to be developed within the discipline have




outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programme.

excellent All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "excellent",

very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",

good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",

satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.

unsatisfactory At least one competency has been developed at the "unsatisfactory" level.

fail e
poor At least one competency has been developed at the "poor" level.

5.3 Model control assignments or other materials required to assess learning outcomes during

the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Tasks) to assess the development of the competency

OIlK-1

3azaHue 1.

A point is picked at random in an equilateral triangle. What is the probability it belongs to the inscribed

circle?
3aganue 5.

Two cards are picked at random from a pile of 52 cards without replacement. What is the probability that

there is at least one portreit assuming that both cards are red suits?
Assessment criteria (assessment tool — Tasks)

Grade

Assessment criteria

pass

Bce komneTeHI1Y (YacTy KOMITETEHLUI), HAa (JOpMUpPOBaHKe KOTOPBLIX HallpaB/ieHa AWCLUITIMHA,
copMHpOBaHbI Ha YPOBHE He HIDKe «Y/I0B/IETBOPUTE/ILHO»

fail | Xots ObI 01HA KOMTIeTeHIMA COPMHPOBAHA Ha YPOBHE «HEYZIOBIIETBOPUTETLHO» WJTH «ILJIOX0»

5.3.2 Model assignments (assessment tool - Control questions) to assess the development of the

competency OIIK-1

1. CobbITHs U ux onvcanue. [Tpumepsl. Oniepariuy HaJj COOBITUSIMU, OTHOIIIEHUS] MEXKIY COOBITUAMHU.
Events and their descriptions. Examples. Operations on events, relations between events.

2. Knaccuueckast BeposiTHOCTh. Ee cBoiicTBa. [Iprmepsl.




Classical probability. Its properties. Examples.

3. I'eomeTpuueckas BepodaTHOCTh. Ee cBoiicTBa. [IprMepsl.
Geometric probability. Its properties. Examples.

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

Bce kommneteH1MM (4aCcTy KOMITeTEHIIU), Ha GopMHUpPOBaHMe KOTOPBIX HarpaB/ieHa AUCIUILINHA,
ass
P chopMHUpPOBaHBI Ha YPOBHE He HIDKE «YIOBIETBOPUTETHHO»

fail ~ Xors ObI ofHA KOMTIeTeHIMs CPOPMHPOBAHA Ha YPOBHE «HEYAOBIETBOPUTELHO» UK IIJIOX0»

6. YueOHO-MeTOMUECKOEe H HH(OpMaIMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoOBHasi uTeparypa:

1. 3opuH A. B. Bocemb nieKkuuii 1o TeOpUM BepOSITHOCTEH Y MaTeMaTHUeCKOH CTaTUCTHKe : yueOHO-
MeTozamrueckoe ocobue / 3opuH A. B. - Hwkuuii Hosropog : HHI'Y um. H. U. JlobaueBckoro, 2014. -
108 c. - PekomeH/10BaHO MeX/IUCLIUIIJTMHAPHON MeTOuUeCKOi KoMuccrel aky/bTeTa HHOCTPaHHbIX
CTYZIEHTOB Ji/I CTyZIeHTOB OakasiaBpHara ro HaripasyieHuo 38.03.01 «OkoHOMUKa». - bubmmorp.:
JIOCTYTIHa B KapTouKe KHUTH, Ha caiite DBC Jlansb. - Kuura uz komiekiuu HHI'Y um. H. 1.
JlobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730234&idb=0.

2. Zorin A.V. Eight Lectures in Probability Theory and Mathematical Statistics = Bocems siekijuii 1o
TeOpUU BEPOSITHOCTeN M MaTeMaTH4ecKol cTaTUCTHKe : coursebook / A. V. Zorin ; Lobachevsky State
University of Nizhny Novgorod. - Nizhny Novgorod : UNN Publishing House, 2014. - 108 p. - TekcT :
3/1eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=850560&idb=0.

3. Werner Linde. Probability Theory : A First Course in Probability Theory and Statistics. - De Gruyter,
2017. - 1 online resource. - ISBN 9783110466195. - ISBN 9783110466171. - TeKCT : 371eKTPOHHBIM.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=856036&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. ®epoTkMH Muxaun AHzipeeBru. Moieny B TEOPUH BEPOSITHOCTeH : yueOHUK. - M. : ®U3MaT/IUT :
HHI'Y, 2012. - 608 c. - (bubmoreka Huykeropoickoro rocyZiapCTBeHHOr0 yHuBepcurtera um. H. U.
Jlob6aueBckoro). - ISBN 978-5-9221-1384-7 : 600.00., 200 3k3.

2. ®epgotkuH Muxaun AHgpeeBrud. OCHOBBI TIPUKJ/IAIHOM TEOPUM BEPOSITHOCTeN M CTaTUCTUKY : yuel.
JUIsL CTYZIeHTOB BY30B, 00y4aroIuXxcs 1Mo crieljuaibHoCTH "TIprK/iafiHasi MaTeMaThKa U MHpopMaTuka'" 1
1o HarpaBieHuto "TIpuknasHast MaTeMaTuKa U uHGopmaTuKa'. - M. : Boiciias mkosa, 2006. - 368 c. :
un. - ISBN 5-06-005328-8 : 215.60., 183 3k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM IVCIATUIAHBI):



http://eqworld.ipmnet.ru/ru/library/mathematics/probability.htm

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrPaMMO#, OCHAIeHbl MYyJIbTUMeAUWHBIM 000pyJoBaHHeM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
cpezicTBaMHU 00yueHMsl, KOMIIbIOTePaMH, Crelialu3upOBaHHbIM 000py/J0BaHUEM: TTPOEKTOP U 9KpPaH

[MTomelijeHyst A1 CaMOCTOSITebHOM paboThl 00yYaroLMXCsl OCHAll|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/MOUeHUs1 K ceTd "VHTepHer" u oOecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(pOpMaIMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpamma cocrtaBieHa B cooTBeTcTBMM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
nozArotoBku/crietanbHocTH 02.03.02 - Fundamental Informatics and Information Technology.

AgBtopbl: 3opyH AHJpel BnagumupoBuy, JOKTOp (DM3MKO-MaTeMaTHYeCKUX Hayk, [JOLIeHT.
3aBeaytoimii Kadeapoii: 3opuH AHzpeild Bnagumuposuu, JOKTOp (GH3MKO-MaTeMaTHYeCKUX HayK.

I[Tporpamma ofo6peHa Ha 3ace[jaHUM MeToANYecKoi Komuccuu oT 02.12.2024, mporokos Ne 5.
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