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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunuivaa 51.B.14 TlpukiazHasi Teopysi BePOSITHOCTeM OTHOCUTCS K YacTH, (opMUpyeMoit
yuaCTHUKaMH 00pa30BaTe/TbHBIX OTHOIIEHHWH 00pa30BaTe/IbHOM TIPOTrPAMMBI.

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

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

nouck, Kpumuueckuti
aHanu3 u CuHmes
UHopmayuu,
npumeHsimb
cucmemHblii Nno0xo0
ons

peweHus
nocmaeneHHbIX 3a0au

uHpopmayuu

YK-1.2: ¥Ymeem coomHocumb
DA3HOPOOHble sieeHus U
cucmemamu3uposamsn Ux 8
pamKax usbpaHHbix 8UO08
npogeccuoHanbHoU
OdessmenbHOCMU

YK-1.3: Umeem
npakmuueckuti onbim pabombt
€ UHGOPMAYUOHHBIMU
UCMOYHUKAMU, ONblm
HAy4HO20 NOUCKA, CO30aHUsl

HAY4YHbIX MeKcmos

npuknaoHoil meopuu
gepossmHocmeli U CmMamucmuku:
1) 0OHOMepHble U MHO2OMepHble
HenpepbleHble pacnpedeneHus
CAyUatiHbIX 8eAUUUH U 8EKMOPO8
2) yucnosble xapakmepucmuxu
HenpepbleHbIX CAYYALHbIX
8e/NUYUH U 8eKMOpPOos

3) cmamucmuueckas
He3aguCUMOCMb KOMNOHeHM
HenpepbIeHO20 Cy4aliHo20
eekmopa

4) ebibopka u 8blb6opoUHOe
pacnpedeneHue

5) 8b160pOUHbIe UUCa08ble
Xapakmepucmuku

6) cmamucmuueckas aunome3sa

YK-1.2:

Ymemb pewamb munosble
3a0auu npukaadHoili meopuu
gepossmHocmeli U CmMamucmuku:
1) HaxoxcOeHUe 0OHOMEPHBIX U
MHO20MePHbIX Henpepbi8HbIX
pacnpedeneHuil cayualiHbIX
8eKmMopos

2) 8bl4UC/ACHUE YUCA08bLX
Xapakmepucmuk HenpepbI8HbIX
8e/NUYUH U 8eKMOpPO8

3) HaxootcOeHue pacnpedeneHust
CYyMMbl HenpepbIBHbIX
CAyUaiiHbIX 8eAUUUH

4) oyeHusaHue napamempos

pacnpedeseHuli no n0eMopHoU

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)

YK-1: CnocobeH YK-1.1: 3Haem npuHyunbl YK-1.1: KonmponbHas

ocywecme/simb cbopa, ombopa u 0606wjeHuss  |3Hamb caedyrowjue NOHsIMust paboma SK3AMEH:

KoumposnbHble
80NpOCh!
3aoauu




8blIOOpKe

5) npogepka eunome3sbl 0
coenacuu 8bl60pKU ¢ 3a0aHHbIM
pacnpedeneHuem

6) nposepka He3agucumocmu
npusHakoe no mabauye
conpsijceHHocmu

7) nocmpoeHue AuHeliHoU
PpezpeccuoHHoll 3agucumMocmu

YK-1.3:

Hmeem npakmuueckuli onbim
pabombi ¢ uUHGPOPMAYUOHHBIMU
UCMOYHUKAMU NO MeMamuke
npukaaoHoli meopuu
geposimHocmeli U NPUKAAOHOU
cmamucmuxe

3. CTpyKTypa U cojepKaHHe AUCLUILIUHbI

3.1 TpyAoeMKOCTb AMCLUTITUHBI

ouyHasA
O01IasA TPY/0EMKOCTD, 3.e. 3
Yacos 1o yue0HOMY IJIaHY 108
B TOM UHCJIe
ay/MTOPHBIE 3aHATHSA (KOHTAKTHast padora):
- 3aHATHS JIEKI[HOHHOT0 THIIA 32
- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHs / TabopaTopHbIe padoThbi) 32
-KCP 2
caMocTosTe/IbHasA padora 6
IIpomexyTouyHas arrecTanusa 36
JK3aMeH

3.2. Cogep)xaHue JUCHUILIMHDI

(cmpykmypupoeaHHoe no memam (pasdenam) C yKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed

akadeMuuecKux 4acos U 8uobl yuebHbIX 3aHamutl)

HanmeHoBaHue pa3/iesioB ¥ TeM JUCLIATUTHBL Bcero B TOM UHCJIe
Yachbl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C TIperoaBaresiem),
Yyachl U3 HUX
3aHATus 3aHATus Bcero
JIEKLJUIOHHOT'O | CEMHHApCKOTo
THUMa THTA
(npaxkTrUyeckue

CamocrosiTenbHast
pabora
obyuatorierocs,
Yyacel




3aHsATHs/1abopa
TOpPHbBIE
paboThl), uackl
0 0 0 0 0
¢ o P o ¢
0 0 0 0 0
H i / Conti babilit
.EHI:)epITIBHLIe pacripezenenus BepositHoctedt / Continuous probability 24 1 1 2 ”
distributions
MeToz XapakTepuCTHUeCKUX (pyHKIMI U LieHTpa/IbHasl pefie/ibHas Teopema /
. . . 7 3 3 6 1
Method of characteristic functions and the central limit theorem
Boi6opounblit MeToz / Sample method 13 6 6 12 1
Cratuctuueckue runoTessl / Statistical hypotheses 17 8 8 16 1
JlvHeiiHas perpeccust 1 BpeMsiHHBIe psifbl / Linear Regression and time series 9 4 4 8 1
ArtTtectauus 36
KCP 2 2
Wroro 108 32 32 66 6

Contents of sections and topics of the discipline

1)HenpeprIBHBIE pacnpeiesieHus] BEpOSITHOCTeN (0HOMepHbIe U MHOTOMepHbIe). YacTHbIe pacrpesesieHus,
He3aBHCHMOCTb, paclipefiesieHle QyHKLMI OT c/lyyaitHbIX BeKTOPOB. YHMC/I0Bble XapaKTePUCTUKU HellpephIBHBIX
pacrpesiesieHuit

Continuous probability distributions (univariate and multivariate). Marginal probability distributions,
independence, functions of several continuous random variables. Numerical characteristics of continuous
distributions

2) MeTo/, XxapaKTepuCcTHUeCKUX (HYHKIMH U [ieHTpasibHas MpeZie/ibHasi TeopeMa. 3aKOHbI O0JIBIINX YHCerT
Method of characteristic functions and central limit theorems. Laws of large numbers

3) CnyuaiiHast BbIOOpKa. BeIOOpOUHbIe pacrpeeieHus ¥ BEIOOPOUHbIe XapaKTepUCTHUKHU. [ToAroHKa
pacripe/iesieHus 1 OlieHKa rnapameTpoB. CBOMCTBA OLI€HOK.
Random samples. Sample distribution and sample characteristics. Distribution fitting. Properties of estimators.

4) Cratuctryeckue runote3bl. Kputepuu cornacusi. TabmuLbl CONpsKeHHOCTH TIPU3HAKOB. TIPOCTast JIMHEeHHAs
perpeccusi. D7eMeHThI AUCIIEPCUOHHOT0 aHasm3aStatistical hypotheses. Goodness-of-fit tests. Contigency
tables. Simple linear regression. Elements of analysis of variance.

5) TIpocTas nvHeliHas perpeccusi. OTleHKY HaMMEHBIIINX KBa/[PaTOB U MaKCUMAJTBHOTO TPaB/0TI0[00us.
Mogenu BpeMeHHOTO psifia: TPeH/l, LIMK/IUYHOCTb, IITyM. BeifesieHue MoJIMHOMUATBFHOTO TPeHA.
OKCIoHeHLManbHOe criakuBaHue. Simple linear regression. Least squares and maximum likelihood estimation.
Time series models: trend, cyclicity, noise. Polynomial trend extraction. Exponential smoothing.

4. YueDHO-MeTOANUYECKOE 00ecrieueHHne CaMOCTOATEe/TbHON PaboThl 00yJaIUXCA

CamocrosTenbHasi paboTa 00yJaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIlero KOHTPOJIsi U TIPOMEKYTOUHOW aTTeCTallMyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

CamocrosiTenbHasi paboTa 3aK/IFOUaeTCsl B UTEHUM OCHOBHOMW JIUTEpATyphI /i71s1 03HAKOMJIEHHS C
TeopeTHYeCKUMH MOJI0KeHHSIMU U TIOJTOTOBKe K IIPOMEKYyTOUHOM aTTeCTaLuu.



KOHTPOHBHbIe BOINIPOCHI U 3a/laHUA [AJId TTPOBeAEeHNA TEKYILEro KOHTPOJIA U HpOMG)KyTO‘—IHOﬁ
dTTeCTalliH 110 UTOraM OCBO€HHA JUCLUITIIMHBI IIPUBEEHLI B II. 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 YK-1:

BapuaHt 1

3agava l

CnyyaiiHble BeMYMHbI € U 1] HE3aBUCUMBI MU UMEKT HopMasibHoe pacnpeaeneHue N(2,9), N(1,4)
COOTBETCTBEHHO. BblumcinTb BepoaTHOCTb P(§-21n>5).

Random variables £ and n are independent and are normally distributed as N(2,9) and N(1,4)
correspondingly. Compute the probability P(§-2n>5).

3apava 2
CoBMeCTHas NJIOTHOCTb pacnpeaeneHuns cayvyamHblX BEANMYMH § U 1| UMeeT BUJ,
The joint probability density of random variables € and n is

x.+y, eciu 0<x,y<l1

Se, () =
- 0, 6 ocmanvHbIX cayuaAx

HaliTn dyHKUMIo pacnpeeneHns ciyyaiHom BenndmnHbl B=max{ &, n}.
Find the probability distribution function of a random variable @=max{ &, n }.
3apgava 3

N3 Kpyra paguyca R ¢ LeHTPOM B Hayasie KOOPAUHAT Bbipe3aH Kpyr paguyca r ( LLleHTpbl Kpyros
coBnaaatot). B nonyyeHHyto o6nactb Haygady 6pouleHa Touka. MNyctb (§, 1 ) - ee KoopAuHaTBI.
3aBUCMMbI MW HET CJTyYaliHble BeNUYUHbI Enn ?

From a disk of radius R centered at the Origin a disk of radius r is cut (the disk centers coincide).
Into the domain thus obtained a random point is thrown. Let (§, n) be its Cartesian
coordinated. Are the random variables € and n dependent or not?

3apava 4

Haitu 3aKkoHbI pacnpegeneHus
Find the probability distributions
a)&rm;

6) &/n



with independent random variables &, n when &, n have the uniform distributions in the line segments
[ 0,1], [ 0,2] correspondingly.
Assessment criteria (assessment tool — Control work)

Grade

Assessment criteria

outstanding

Bce kommeTeH1[uM (4acTy KOMIIeTeHI[Ui), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
JUCLMIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «IIPeBOCXOHO»

excellent

Bce komrmeTreHiuu (4acTu KOMITeTeHI[M), Ha (popMHUPOBaHKe KOTOPBLIX HarlpaBjieHa
JMUCLIUTUIMHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «OTJIMUHO», TIPH 3TOM XOTA ObI 0/lHa
KOMITeTeHL[1s1 CQOpPMHUPOBaHA HAa YPOBHE «OTIMYHO»

very good

Bce komneTeHIMY (YacTH KOMIeTeHLUH), Ha (GOpMUpPOBaHUe KOTOPbIX HarlpaB/ieHa
[IUCLMTUIMHA, COPMHPOBAHbBI HAa YPOBHE He HIDKe «OueHb XOPOILIO», TIPYA 3TOM XOTs OBl OfiHa
KOMIIeTeHLMs1 cpopMUpOBaHa Ha YPOBHE «0UYeHb XOPOLLIO»

good

Bce komneTeHIUY (YacTH KOMIeTeHLUH), Ha YOPMUPOBaHUe KOTOPLIX HarlpaB/jieHa
JMUCLIATUIMHA, COPMUPOBAHbI HAa YPOBHE He HIDKE «XOPOILIO», TTPYU 3TOM XOTs OBl OZiHa
KoMmrieTeHLIMs1 CQOPMUPOBaHA Ha YPOBHE «XOPOLLIO»

satisfactory

Bce xomMnereHIMy (YacTy KOMIeTeHIUI), Ha (hOpMUpPOBaHue KOTOPBIX Harlpa/ieHa
JUCIATIIMHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «Y/I0BJIETBOPUTELHO», TIPH 3TOM XOTS ObI
0/fHa KOMITeTeHLMs1 cOpMHUpPOBaHa Ha YPOBHE «YZOBIIETBOPUTETLHO»

unsatisfactory

Xots 661 0/fHa KOMITeTeHLMsi ChOPMUPOBaHa Ha YPOBHE «Hey/[0B/IeTBOPUTEIHHO», HU O/JHA U3
KOMIIeTeHLIMi He c)OPMUpPOBaHa Ha YPOBHE «IJIOX0»

poor

Xots 61 0jHa KOMIIeTeHL[|sI CHOPMHPOBaHa Ha YPOBHE «ILIOX0»

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

certification
IIIkana OIl€HUBaAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIﬁ

YpoBeHn

b

chopmu Hey/OBJIETBOP YAOBJIETBO 04YeHb

IUIOXO XOpOII0 OT/INYHO MPeBOCX0/{HO

POBaHH UTeJIbHO PpUTe/ILHO XOpO11I0

OCTH

KoMIeT

eHIUI

(uHpUK

aropa

AOCTHIK He 3a4TeHO0 3aUTeHO0

eHUs

KOMITIET

eHIHii)

3HaHus OTcytcTBHE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUM HIDKe o} 3HaHWUH B 3HaHWUM B 3HaHUM B 3HaHWUM B
TeopeTHuecKoro MUHHUMaJIbHBIX [OMyCTUMBI | 0OBeMe, obbeme, obbeme, obbeme,
MaTepHasa. TpeboBaHU. 1 ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpeBbILIAIOLe
HeB03MO>KHOCTD Nwmenu mecto 3HaHUM. IoL1eM 1o11eM yIoLL[eM M TIpOrpamMMy
OLIeHUTH TOJIHOTY | rpy6bie ommbky | [lomyiineHo rporpaMme | mporpaMMe | MporpaMme | TOATOTOBKH.
3HaHUU MHOTO TO/FOTOBKU | TOATOTOBKK | MOATOTOBK




. JonyieHo
BCJIE[ICTBHE . HormymeHo
HECKOJIbKO
OTKaza HerpyobIx HECKOJIbKO u. Oumbok
HeCyIIeCcTBe
oOyuaroiierocst ot omb0oK HerpyObIx HHEIX HeT.
OTBeTa omb0okK
ommrboK
IIpogemoHC
TPUPOBaHbI
IIpogemonc PYp
IIpogemoHc | Bce
IIpogemMoHC | TpHUpOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBAHbI | BCe
BCe yMeHUs. IIponemoHcTp
OCHOBHBIE OCHOBHBIE
OrcyTcTBHE OCHOBHBIE PelieHs! WPOBAHBI BCE
IMpu pereHnn YMEHUSI. YMeHUSI.
MHUHHUMAa/IbHBIX YMeHHUS. BCE OCHOBHBIE
N CTaH/JapTHBIX PelteHsl PeliieHbl Bce
YMEHHH. PeliieHbl BCe | OCHOBHBIE YMeHHUSL.
3azay He THUIOBbIE OCHOBHbI®
HeB03MO>XHOCTB OCHOBHBIe 3aj1auu C PerteHn! Bce
MPOJIEMOHCTPUP | 3a/auut C 3azauu C
OL|eHUTh Ha/luuue 3ajiaun. OTZeNbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMU
YMeHHUH BbinonHeHsl | U 3ajiaun.
OCHOBHBIE ommbkamu. | oIMOKamu.
BCJ/Ie/ICTBHE BCe 33/IlaHUs1 | HECyIIeCTB | BbImosHeHbI
yMmeHus. imemu | BeinonHeHns! | BreinomHeHb!
OTKasa B TIOJTHOM €HHBIMH BCe 3a/laHus, B
MecTo rpy0Oble BCE BCe 3a/laHusl
obyuaroiierocst ot obbeme, HO | HeOUeETaM | TTOJIHOM
OLIMOKH 3aJlaHuis, HO | B MOJIHOM
oTBeTa HEKOTOpbIe u, obneme 6e3s
He B obnemMe, HO
c BBITIOJTHEH HeJI0UeToB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bI BCe
obbeme d
3a/laHuist B
HeJloueTaMu
TI0JTHOM
obbeme
Nwmeetcs
OtcyTcTBUE IIpogemoHc IIpogemoHC
MWHHUMaJ/IbH IIpomemonc
6a30BbIX Ipwu pereHnu o TPUPOBaHBI TPUPOBaHbI
bl HAbOp TPUPOBAHBI ITposeMoHCTp
HaBBIKOB. CTaH/JapTHBIX 6a3oBbie HaBBIKU
HaBbLIKOB 6a3oBbIe HpOBaH
HeB0o3MOXXHOCTh 3azay He HaBBIKH TIPH npu .
ISt HaBbIKU TIPH TBOPYECKUH
OLIeHUTD Ha/lIMune | MPOJEeMOHCTPUD perLieHnn pelieHnn
HaBbiku pereHus peLIeHnn MOAXOZ K
HABBIKOB oBaHbI 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJaPTHbI CTaH/JapTHBI PpELIeHNI0
BCJIE[ICTBHE HaBbIKH. VIMenn X 337124 C HBIX 3a71au
X 3a7lau C X 3a7au 6e3 HeCTaH/aPTHBI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omboK 1 X 3amau
oOyuaroiierocst oT | OmMOKK u oumbok 1
u HeJI0UeToB
OTBeTa HeJ[0YeTaMu HeJJ0UeTOB
HeJloueTaMu
Scale of assessment for interim certification
Grade Assessment criteria
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",
pass 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

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 - Control questions) to assess the development of the
competency YK-1

1. CnyuaiiHble BeTMUMHBL. [JUCKpETHBIE U HETIPEPBIBHBIE CTyYalHbIe Be/TMUMHBIL.
Random variables. Discrete and continuous random variables. Examples.

2. CoBMecCTHOe pacripe/ie/ieHlie HeCKO/IbKUX AUCKPEeTHBIX BeJInuuH. IIprmMepsl.
Joint probability distribution of several random variables: discrete case. Examples.

3. CoBMecTHOe pacripefiesieHre HeCKOIbKUX HelPepbIBHbIX BeJTMUKH. [IpuMepsl.
Joint probability distribution of several random variables: continuous case. Examples.

4. PacripejiesieHre BeposiTHOCTeH (DyHKUWMH OT cydaiiHoi Bemunnbl (Y=f(X)). TIpumepsi.
Probability distribution of a function of a random variable (Y=f(X)). Examples.

5. PacnpegeneHue BeposiTHOCTeH CyMMBI AIBYX Lie/IOUMC/IEHHBIX C/TyualiHbIX BeJuuuH. [IpruMepsl.
Probability distribution of a sum of two integer random variables. Examples.

6. PacripefesieHre BepOSTHOCTel CyMMBI IByX HeIPePLIBHBIX C/IyYalHbIX BeJTMUrH. [Ipumepsi.
Probability distribution of a sum of two continunous random variables. Examples.

7. MaremaTtuueckoe oxujanue. Ero cBoiicTBa (c moka3arenbctBamu). [Ipumepsl.
Mathematical expectation. Its properties (with proofs). Examples.

8. Mucriepcus U ee CBOMCTBA (C J0Ka3aTebCTBOM). [Iprmephl.
Variance and its properties (with proofs). Examples.

9. KoBapualius U KOppeJisilivsl, UX CBoucTBa. [IpuMepshl.
Covariance and correlation, their properties. Examples.

10.buHOMUanbHOE pacrpejiesieHue: IPOUCXOXKeHUe, MaTeMaTHUecKoe OXKU/jaHue, AUCTepCHsl.
Binomial distribution: its origins, mathematical expectation, variance.

11. InckpeTHOepaBHOMepHOepacIpe/e/ieHue: TIPOUCXOXK/eHNe, MaTeMaTHUeCcKoe OXKU/jaHue, JUCrepcus (C foKa3aTert
Discrete uniform distribution: its origins, mathematical expectation, variance (with proofs).

12.Pacripesienenue [1ayccoHa: IpOMCXOXK/eHUe, MaTeMaTHUeCKOe OXKUZaHWe, TUCTIepCHs (C J0Ka3aTeTbCTBOM)
Poisson distribution: its origins, mathematical expectation, variance (with proofs).

13.T'uriepreoMeTpruuecKoe pacrpe/iesieH’e: POUCX0XK/eHre, MaTeMaTHUeCKoe OXKUZaHue, TUCTIepCust (C [oKa3aTe/bCl
Hyper-geometric distribution: its origins, mathematical expectation, variance (with proofs).

14.T'eomeTpryecKoe pacripefieieH1e: IPOUCXOKeHNe, MaTeMaTHUecKoe OK1/jaHue, Arcrepcus (C AoKa3aTelbCTBOM)
Geometric distribution: its origins, mathematical expectation, variance (with proofs).

15.PaBHOMepﬂoeHenpeprBHoepacnpe,qeneHHe: MPOUCXOXAEHKWE, MdTeEMaTUUYeCKOe OXXHUddHKe, OUCTIepCUd (C A0Ka3dTe.



Continuous uniform distribution, its mathematical expectation, variance (with proofs).

16.3KCrIoOHeHIMaIbHOe pacrpe/ie/ieHre: IPOUCX0XK/eHNe, MaTeMaTHUeCKoe OXKUIaHUe, JUcTiepcus (C JoKa3aTe/IbCTBO!
Exponential distribution, its mathematical expectation, variance (with proofs).

17.HopmasneHoe (rayCCOBCKOE) pacripefiesieHre: MPOUCXOKAeHHe, MaTeMaTHIeCcKoe OXKUIaHue, AUCTiepcrs (C 0Ka3aTe
Normal (Gaussian) distribution, its mathematical expectation, variance (with proofs).

18.Teopema MyaBpa—Jlannaca. LleHTpanbHas npegenbHas TeopeMa. [IpuMepsbl
DeMoivre — Laplacetheorem. Central limit theorem. Examples.

19.3akoH 6onbumx yncesn. [Tpumepsl.
Laws of large numbers. Examples.

20.CnyuaiiHas BbIOOPKa, BLIODOPOUHOE CpefiHee, BLIDOPOUHAs AUCTIEPCHs, YaCTOTHOE pacripe/iesieHre, TUCTorpaMma
Random sample, sample mean, sample variance, frequency distribution, histograms.

21.011eHKa MapamMeTpoB T10 MeTO/ly aHaoTHii (MeToAy MOMEHTOB) C pUMepaMu
Method of analogy (method of moments) of parameters' estimation. Examples

22.01eHKa MapaMeTpoB 10 MeTO/ly MaKCUMasbHOTO MpaBAornooous. IIpumepsl: pacripeenenvie [TyaccoHa, HOpMasbE
pacripeziesieHye (C [0Ka3aTebCTBAMU)

Maximumlikelihoodestimators. Examples: Poisson distribution, Normal (Gaussian) distribution (with proofs).

23.lucriepcUOHHBIN aHaIU3
Analysis of variance.

24.TIpocTas iHeliHasA perpeccust
Simple linear regression.

25.Kpurepuii cornacusi Xu-KBajipaT
Chi-square goodnes-of fit test.

26.He3aBUCHUMOCTD TIPHU3HAKOB B Tab/HI[e COMPSPKeHHOCTH 10 METOY XHU-KBa/IpaT
Chi-squaretestofindependenceforacontigencytable.

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria
tstanding Bce komrmeTreHiuu (4acTv KOMITeTeHI[M), Ha (popMHUPOBaHUe KOTOPLIX HarlpaBjieHa

outstandin
JUCLIMIUIMHA, cOPMHPOBAaHbI HAa YPOBHE He HUXKe «IIPeBOCXOHO»
Bce komneTeH1[uM (4acTH KOMIeTeHLUi), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa

excellent JUCIATIIMHA, COPMUPOBAHBI HA YPOBHE HE HIDKE «OTJIMUHO», TIPH 3TOM XOT# ObI 0/THA
KoMIleTeHLIYsI CQOPMHUPOBaHA Ha YPOBHE «OTIAYHO»

very good Bce kommeTeH1[uM (4acTH KOMIIeTeHI[Mi), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
[MUCLIATUIMHA, COPMUPOBAHBI HAa YPOBHE He HIDKe «OUeHb XOPOILIO», TP 3TOM XOTs OBl OZiHa




Grade Assessment criteria

KoMIleTeHLIMs1 cQOpMUPOBaHa Ha YPOBHE «0UYeHb XOPOLLIO»

Bce komnieTeH1[UM (4acTH KOMIeTeHLMi), Ha (pOpMHUPOBaHKe KOTOPBIX HarpaB/ieHa
good JUCLIUITUTAHA, C)OPMHUPOBAHBI HA YPOBHE He HIDKe «XOPOIIIO», TIPH 3TOM XOTs ObI 0ZjHa
KoMmrieTeHLIMs1 CQOPMUPOBaHA Ha YPOBHE «XOPOLLIO»

Bce kommneTeH1[uM (4acTH KOMIIeTeHI[Ui), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
satisfactory  gucuurvHa, cOpMHUPOBAHBI Ha YPOBHE He HIDKE «YZOB/IETBOPUTEILHO», IPU 3TOM XOTS ObI
0/jHa KOMITeTeHL1s1 C(pOpMHpPOBaHa Ha YPOBHE «YZ0B/I€TBOPUTEILHO»

fisfact Xots ObI 0fHa KOMITeTeHLMsI CHOPMUPOBaHa Ha YPOBHE «HeY/[0B/IeTBOPUTEIHHO», HA O/JHA U3
unsatisfactor o
y KOMITeTeHL[Ui He C(pOpMHUPOBaHa Ha YPOBHE «ILJIOXO»

poor XoTs 661 0jHa KOMIIeTeHL|sI CHOPMHUPOBaHa Ha YPOBHE «ILIOX0»

5.3.2 Model assignments (assessment tool - Tasks) to assess the development of the competency
YK-1

3azava 1.
I[TycTb AByMepHbI CiTyuaiiHbli BeKTOp (§ , ) ) 3a/1aH Tabuiieit pacnpesieneHus
Let a two-dimensional random vector (§ , n ) be defined by the following joint probability

distribution
n\§ -1 1
-1 0 1/6
0 1/6 1/6
1 1/6 2/6

Haiitu 1BymepHyto ¢yHKIMIO pacnipesenenus F(X,y) ass caydaiiHoro Bektopa (&,n), Bce
yCJIOBHbIE pacripefiesieHusi C/lyuyaliHOU BeJIMUUHBI &,

Find the two-dimensional joint probability distribution function F(x,y) for the random vector
(&,n), and all conditional probability distribution for the random variable &.

3ajaua 2.
[TycTb ABYMepHBI CilyuaiiHbii BeKTOp (§ , 1 ) 3a/1aH Tab/mLel pacrpesiesieHust
Let a two-dimensional random vector (§ , n ) be defined by the following joint probability
distribution

n\§ 0 2

1 1/4 0




0 1/2 1/8

1 1/8 0

Haiitu 1BymepHyto dhyHKIUIO pacripesenenus F(X,y) aJis ciaydaiiHoro Bektopa (&,1), 4acTHbIe
pacripeiesieHus [/ CyvaliHbIX BeJIMuuH § U n, cov(§, n).

Find the two-dimensional joint probability distribution function F(x,y) for the random vector
(&,n), and all marginal probability distribution for the random variables § and n, compute

cov(g, n).
Assessment criteria (assessment tool — Tasks)

Grade Assessment criteria

Bce kommeTeHI[uM (4acTH KOMIIeTeHI[H), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa

outstanding

JUCLWIUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKe «TIPeBOCXOHO»

Bce kommeTeH1[uM (4acTH KOMIIeTeHI[Ui), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
excellent IUCLIUIITMHA, CHOPMUPOBAHBI HA YDOBHE He HIDKE «OTJIMUHO», TIPY 3TOM XOTs ObI 0/[HA

KoMrieTeHLIMs1 chOpMUPOBaHa Ha YPOBHE «OTIUUHO»

Bce koMneTeHIMY (YacTH KOMIETeHLUM), Ha (Y OpMUPOBaHMe KOTOPBIX HallpaB/jieHa
very good [IUCLIMTUIMHA, COPMUPOBAHBI HAa YPOBHE He HIDKE «0ueHb XOPOILIO», TTPYA 3TOM XOTs Obl OZiHA
KOMIIeTeHIIMsI ChOPMHUPOBaHa Ha YPOBHE «OUEeHb XOPOIIIO»

Bce komnieTeH1[UM (4acTH KOMIIeTeHLMi), Ha (pOpMHUPOBaHKe KOTOPBIX HarpaB/ieHa
good JUCLIUITTAHA, ChOPMHUPOBAHBI HA YPOBHE He HIDKe «XOPOIIIO», TIPU 3TOM XOTs ObI 0ZjHa
KoMrieTeHLIMs1 CQOPMUPOBaHA Ha YPOBHE «XOPOLLIO»

Bce komrmeTreHiuu (4acTv KOMITeTeHI[H), Ha (popMHUPOBaHKe KOTOPBLIX HarlpaBjeHa
satisfactory | aucrunivHa, chopMUPOBaHBI Ha YPOBHE HE HUXKE «Y/I0BIETBOPUTEILHO», TIPH 3TOM XOTS ObI
0/lHa KoMIleTeHI1si C(hopMHUpOBaHa Ha YPOBHE «y/I0BI€TBOPUTEIBHO»

fisfact Xots 661 0fHa KOMITeTeHLMsI ChOPMUPOBaHa Ha YPOBHE «Hey/10B/IeTBOPUTEIHHO», HA O/JHA U3
unsatisfactor o
y KOMIIeTeHLIMH He C(QOPMUPOBaHa Ha YPOBHE «ILI0X0»

poor Xots 661 0/jHa KOMIIeTeHL|sI CHOPMHPOBaHa Ha YPOBHE «IIOX0»

6. YueOHO-MeTOANUECKOEe U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. Zorin A.V. Eight Lectures in Probability Theory and Mathematical Statistics = BoceMb JieK1iuii o
TeOPUU BepOSITHOCTEeHN U MaTeMaTHUeCKoM cTaTUCTUKe : 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.

2. 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.

[ononHuTebHas TUTEpaTypa:

1. ®enotkuH Muxann AxzipeeBrud. OCHOBBI TIPUK/IaJHON TEOPHUHU BEPOSITHOCTEH M CTaTUCTHKH : yuel.
JI/ISI CTYy/IEHTOB BY30B, 00yJaromuxcs o creruansHocTy "TIprk/iaZiHas MaTeMaTHKa U UH(popMaTHKa" 1
1o HarpasyieHuro "IlpukiagHas MmaTeMatrka ¥ uHGopMaTuka'. - M. : Beicias mkosna, 2006. - 368 c. :
ui. - ISBN 5-06-005328-8 : 215.60., 183 3k3.

[TporpammHoe obecrieueHvie U VIHTepHeT-peCcypchl (B COOTBETCTBUU C COJlePKaHHEM IMCIATUIAHBI):
http://eqworld.ipmnet.ru/ru/library/mathematics/probability.htm

7. MaTepHa/IbHO-TeXHHYECKOe o0ecreyeHHe JUCHUILIMHBI (MOY /1)

YueOHble ayAUTOPUM [i/isI TIPOBEZIEHUsI yUeOHBbIX 3aHSITHM, IPeJyCMOTPEHHBIX 00pa30BaTe/bHOM
MIPOTpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeficTBaMu 00yUeHHs, KOMITbIOTEpaMH, CIeI[MaTM3UPOBaHHBIM 000pyI0BaHUEM: TIPOEKTOP

[MTomereHyst 7SI CaMOCTOSITeIbHOM paboThl 00YYalOLIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpMaIMOHHO-00pa3oBaTeIbHYIO Cpesy.

IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuto
noArotoBKY/crietianbHoCTH 02.03.02 - Fundamental Informatics and Information Technology.

AgBtopbl: 30prH AHJpel Bnagumuposuy, JOKTOp (DM3MKO-MaTeMaTHYeCKUX HayK, [JOLIeHT.
3aBeayroumii kKadeapoii: 3opuH AHzpeld Baagumuposuu, JOKTOp (pH3MKO-MaTeMaTUYeCKUX Hayk.

ITporpamMma oo06peHa Ha 3ace/jJaHUM MeTOANUeCKOM Komuccu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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