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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

OoyHasn
O01IasA TPY/0EMKOCTD, 3.e. 3
Yacos 1o yue0HOMY IJIaHY 108
B TOM YHCJIe
ay/MTOPHBIE 3aHATHSA (KOHTAKTHast padora):
- 3aHATHS JIEKIIMOHHOI'0 THUIIA 24
- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHs / TabopaTopHbIe padoThbi) 24
- KCP 2
caMocTosTe/IbHasA padora 22
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
HeripepsiBHbIe pacrpesenenus BeposiTHocTed / Continuous probability
o 22 8 8 16 6
distributions
MeToz XapakTepuCTHUeCKUX (pyHKIMI U LieHTpa/IbHasl pefie/ibHas Teopema /
. . . 9 3 3 6 3
Method of characteristic functions and the central limit theorem
Boi6opounblit MeToz / Sample method 18 6 6 12 6
Cratuctuueckue runoTessl / Statistical hypotheses 21 7 7 14 7
ArtTtectauus 36
KCP 2 2
HUTtoro 108 24 24 50 22

Contents of sections and topics of the discipline

1)HenpepbIBHBIE pacIpe/iesieHsl BepOSITHOCTeH (0Z/[HOMEPHbIe U MHOTOMEpHbIe). YacTHbIe pacrpe/ieneHus],
HEe3aBUCHUMOCTb, pacrpe/esieHue GyHKIUH OT C/TyuyaliHbIX BEKTOPOB. UHC/IOBbIE XapaKTEPHUCTUKH HETIPEPLIBHBIX
pacrpeiesieHuit

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

2) MeTo/, xapaKTepucTUUecKux (GYHKIMN 1 [ieHTpasibHas MpefieibHasi TeopeMa. 3aKOHbI O0JIBIINX YHCerT
Method of characteristic functions and central limit theorems. Laws of large numbers

3) CnyuaiiHasi BbIOOpKa. BeiOopouHbie pacrnipesiesieHyst U BBIOOPOYHbIE XapaKTepUCTHUKH. IToAroHKa
pacripejiesieHust 1 orjeHKa rapameTpoB. CBOMCTBA OL{eHOK.
Random samples. Sample distribution and sample characteristics. Distribution fitting. Properties of estimators.

4) Cratructrueckue TumnoTe3bl. Kputepun coryacus. Tab/UIbI CONPSPKeHHOCTH TIPU3HAKOB. TPOCTast TMHEHHas
perpeccusi. D7eMeHThI AUCIIEPCUOHHOT0 aHasm3aStatistical hypotheses. Goodness-of-fit tests. Contigency
tables. Simple linear regression. Elements of analysis of variance.

4. YueGHO-MeTO/jUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa oOydaroL[uxcsi BK/IOuaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM /Il TeKyIlero KOHTPOJ/Si U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIUTLIMHBI
TPUBEeHHBIM B TI. 5.

CamocrosTenbHasi paboTa 3aK/0uaeTcsi B UTeHUU OCHOBHOM JIUTepaTyPhI J7Is1 03HAKOMJIEHHUSI C
TeOpeTUUeCKUMU TMOJI0KEHUSIMU 1 TIOJITOTOBKE K TIPOMEeXKYTOUHOM aTTeCcTaluH.

KoHTposbHbIe BOMPOCHI U 3a/iaHus JJis [IPOBe/IeHus TEKYI[eT0 KOHTPOJIS ¥ TTPOMEXXYTOUHOU
aTTecTaly 10 UTOTaM OCBOEHUSI IUCLIUTI/IMHBI TIPUBEJIeHbI B 11. 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:

BapuaHnTt 1

3apgava l

CnyvaliHble Be/IMYMHbI € U 1) HE3aBUCKMMBbI U UMEIOT HOpMaJibHOe pacnpeaeneHue N(2,9), N(1,4)
COOTBETCTBEHHO. BblumcinTb BeposTHOCTb 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).

3agaya 2
CoBMeCTHas NJIOTHOCTb pacnpegeneHuns cayvyamHblX BEANYMH § U 1| UMeeT BUA,
The joint probability density of random variables € and n is

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

Se, () =
- 0, 6 ocmanvHbIX cayuaAx

Haintn ¢yHKUMIO pacnpeneneHms caydyanHom BenmdmnHbl B =max{ &, n}.
Find the probability distribution function of a random variable @=max{ &, n }.
3apgaya 3

N3 Kpyra paguyca R ¢ LeHTPOM B Haya/ie KOOPAUHAT Bbipe3aH Kpyr paguyca r ( LLleHTpbl Kpyros
coBnaaatoT). B nonyyeHHyto ob6nactb Haygady 6pouieHa Touka. MNyctb (§, 1 ) - ee KoopAUHATSI.
3aBUCUMbI UK HET C/Ty4alHble BEJIMYUHBI EU N ?

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?

3agava 4

HaiTn 3akoHbl pacnpegeneHms
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
JUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKE «TTPEBOCXOHO»

Bce koMneTeHIMY (YacTy KOMIeTeHLUH), Ha YOpMUpPOBaHUe KOTOPbIX HarlpaB/ieHa

excellent
KOMITeTeHIIMs1 CHOPMHPOBaHa Ha YPOBHE «OTJIMUHO»

Bce kommeTeH1[uM (4acTH KOMIIeTeHI[Mi), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIUIITMHA, CHOPMUPOBAHBI HA YDOBHE He HIDKE «OT/IMUHO», TIPU 3TOM XOTs ObI O/[HA

very good

KoMIleTeHLIMs1 CQOpPMUPOBaHa Ha YPOBHE «0UYeHb XOPOLLIO»

Bce kommeTeHI[uM (4acTH KOMIIeTEHI[WH), Ha (JOPMUPOBaHMEe KOTOPHIX HarpaBjieHa
[IUCLIATUIMHA, COPMUPOBAHbBI HAa YPOBHE He HIDKE «0ueHb XOPOILIO», TTPYA 3TOM XOTs Obl OZiHa

good

KOMIleTeHLIMs1 ChOPMHPOBaHa Ha YPOBHE «XOPOLIO»

Bce komneTeH1[uM (4acTH KOMIeTeHLWi), Ha (popMHUpOBaHKe KOTOPBIX HarpaB/ieHa
JUCLIUITUTAHA, ChOPMHUPOBAHBI HA YPOBHE He HIDKe «XOPOIIIO», TIPY 3TOM XOTs ObI 0ZjHa

satisfactory

0/lHa KOMITeTeHLIMs1 chopMUpOBaHa Ha YPOBHE «YZOBIETBOPUTETLHO»

Bce kommneTeH1[uM (4acTH KOMIIeTeHI[Uil), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
JUCLIUIITMHA, CHOPMUPOBAHBI HA YDOBHE He HIDKE «YZOB/IETBOPUTEIBEHO», IPU 3TOM XOTS ObI

unsatisfactory

KOMITeTeHLIMH He c(hopMHpOBaHa Ha YPOBHE «IIJIOX0»

Xots ObI 0fHa KOMITeTeHLMsI CHOPMUPOBaHa Ha YPOBHE «HeY/[0B/IeTBOPUTEIHHO», HA O/JHA U3

poor

Xots ObI 0/fHa KOMITeTeHLUsI ChOPMUPOBaHa Ha YPOBHE «ILIOX0»

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

certification
IIIkana OIl€HMBAaHUA C(l)()pMI/IPOBaHHOCTI/I KOMIIEeTeHIIUHN
YpoBen
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO 04YeHb
TI0XO X0pOo110 OT/IUYHO NPeBOCX0/{HO
PpoBaHH HUTe/IbHO pHUTe/IbHO X0po1LIo
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3aUTeHO
eHHUs
KOMIIET
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o . 3HaHWUH B
3HaHUU MuHMManbH | 3HaHUM B oGBeme YpoBeHb
TeopeTU4eCcKoro o] obnbeme, ’ 3HaHUM B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOMYCTAMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe 8 1o11eM 3HaHWH B
HeB03MO>KHOCTb 1l ypoBeHb IoL1eM COOTBETCTB
MUHUMAJTEHBIX . rporpaMme obbeme,
3HaHUS | OL|eHUTb MOJHOTY o 3HaHUM. rporpaMme yIOLL[EM
o TpeboBaHMH. TOATOTOBKH TIpeBBILIAOIIe
3HaHUU [HomnyiieHo MOJTOTOBKH rporpamMme
Nwmenu mecto . JonymieHo M IIpOrpaMMy
BC/Ie[ICTBHE MHOTO . Jony1ieHo MOJTOTOBK
rpy6ble ommbKu HEeCKOJIbKO MO/ T OTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1ecTBe
obyuaroiierocs ot OIIMO0K HerpyobIx HHEIX HeT.
oTBeTa omboK
o1IO0K




[IpogemoHC
TPHUPOBaHbI
IIpomemoHc PHp
IIpogemoHc | Bce
TIposeMOHC | TPHUPOBaHBI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE yMeHwusl. ITposemMoHCTP
OCHOBHBIE OCHOBHbI®
OrcyTcTBHE OCHOBHBIE PetrieHb! HpPOBaHbI BCe
Ipu pereHun YMEHUSI. YMEHUSI.
MHHHUMAJIbHBIX yMeHUsI. BCE OCHOBHbIe
o CTaH/lapTHBIX Perens! Periens! Bce
YMEHHIA. PeliieHbl BCe | OCHOBHbIE yMeHHUsI.
3aJau He TUTIOBBIE OCHOBHbIE
HeBo3Mo>xHOCTB OCHOBHbIe 3a/lauu C PeiiieHs! Bce
TIPO/IEMOHCTPUDP | 3a/laud C 3a7auu C
OLIeHUTh Ha/luure 3ajaun. OTZeNbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbimosiHeHs! | U 3ajiaun.
OCHOBHBIE omubKamMH. | OIIMOKaMU.
BCJIe[ICTBHE BCe 33/]aHUsI | HecylecTB | BoITomHEHbI
yMeHus. Vimenu | BeimonHeHsl | BbinosiHeHbI
OTKa3za B TIOJTHOM €HHBIMHU BCE 3a/IaHus, B
MecTo rpy6bie BCE BCe 3a/laHusl
oOyuaroiierocst ot obbeMe, HO | HeoueTaM | MOJTHOM
OLIMOKK 3aJaHuis, HO | B MOJIHOM
oTBeTa HEeKOTOpbIe u, obbeme 6e3
He B obneme, HO
c BBITIOJTHEH HeJJ0YeTOB
TI0JTHOM HEKOTOpbIe
HeJoueTaMH | bl BCe
obbeme d
3a/laHuist B
He/loueTaMu
TI0/THOM
obbeme
Nmeetca
OtcyTcTBUE IIpogemoHc [IpogemoHC
MHHUMAJbH IpoaemMoHC
6a30BbIX Ipu pertieHnn . TPUPOBaHbI TPUPOBaHbI
bl Habop TPUPOBaHbI IpogemMoHCTp
HaBBIKOB. CTaH/JaPTHBIX 6a3oBbie HaBBIKU
HaBLIKOB 6a3oBbIe MpOBaH
HeB03MO>KHOCTB 3a7au He HaBBIKH TIPH rpu .
Iist HaBBIKU TIPH TBOPYECKUI
OLIEHWUTh Ha/IMuKMe | TIPOJIeMOHCTPHUD perIeHnH PpelleHrn
Hapbiku perieHust perieHnn MOAXOZ K
HaBLIKOB oBaHbI 6a30BbIe CTaH[apTHBI HeCTaHZapT
CTaH/jaPTHbI CTaH/IapTHBI PeLIeHH 0
BCJ/Ie/ICTBHE HaBbIKU. VIMenu X 3a71au C HBIX 33724
X 33/1au C X 3a7au Oe3 HeCTaH/[apTHBI
OTKa3za MecTo rpy6bie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK U X 3a7au
obyuaroierocst OT | OmUOKU u omboK 1
u HeJJ0UueToB
oTBeTa He/[0ueTaMu He/I0UeTOB
He/l0YeTaMu
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. CnyuaiiHbie BeJTMUMHbI. [IUCKPETHBIE U HETIPEPBIBHBIE C/TyUaiiHbie BeTMUHHBI.
Random variables. Discrete and continuous random variables. Examples.

2. CoBMeCTHOe pacripefiesieHlie HeCKObKUX AWCKPETHBIX BeIMuuH. I1prMepsl.
Joint probability distribution of several random variables: discrete case. Examples.

3. CoBMecTHOe pacripefiesieHre HeCKOJIBKUX HellpepbIBHBIX Be/TMUYMH. [IprMepsl.
Joint probability distribution of several random variables: continuous case. Examples.

4. PacripesienieHrie BeposiTHOCTeM QYHKI[UM OT cayuaiiHol Besimunbbl (Y=f(X)). I[Ipumepsl.
Probability distribution of a function of a random variable (Y=f(X)). Examples.

5. PacripeziesieHre BepOSITHOCTEH CYMMBI JIBYX 11€/IOUMC/IEHHBIX C/TyYalHBIX BeJTMUWH. [IpUMepBI.
Probability distribution of a sum of two integer random variables. Examples.

6. PacmipeneneHue BeposSITHOCTeH CyMMBI JBYX HellpepbIBHBIX Cy4YalHbIX BemuuuH. [IpuMepsl.
Probability distribution of a sum of two continunous random variables. Examples.

7. MaremaTtuueckoe oxxuianue. Ero cBoiicTsa (c fokasaresnscrBamu). [Ipumepsl.
Mathematical expectation. Its properties (with proofs). Examples.

8. ucrnepcus U ee CBOMCTBA (C foKa3aTe/NbCTBOM). [Iprmepsl.
Variance and its properties (with proofs). Examples.

9. KoBapuauys v KoppesisiLus, UX CBoMcTBa. [IpriMepsl.
Covariance and correlation, their properties. Examples.

10.PuHOMUaNMbHOE pacrpefiesieHre: TTPOUCXOK/eHIe, MaTeMaTHUeCcKoe OKUIaHue, TUCTIepCHs.
Binomial distribution: its origins, mathematical expectation, variance.

11. IuckpeTHOEpaBHOMEPHOEpACTIpe ie/ieHHe: TTPOUCXOXK/IeHNe, MaTeMaTHUeCKOe OXKUZaHUe, TUCTIepCHs (C JoKa3aTelt
Discrete uniform distribution: its origins, mathematical expectation, variance (with proofs).

12.Pacnipesienenue IlayccoHa: mpoucxoxxeHue, MaTeMaTHUyeCKoe OXKuzilaHue, Aucrepcus (C JoKasaTelbCTBOM)
Poisson distribution: its origins, mathematical expectation, variance (with proofs).

13.T'unepreomMeTpuyeckoe pacripeiesieHre: IPOUCXOXKIeHre, MaTeMaTUueckoe OXXuJaHre, AUCrepcus (C JoKa3aTenbCl
Hyper-geometric distribution: its origins, mathematical expectation, variance (with proofs).

14.T'eomeTpuyecKoe pacripefiesieHre: IIPOMCX0XKIeHre, MaTeMaTU4eCcKoe OXKUaHue, Aucrepcrst (C JoKa3aTebCTBOM)
Geometric distribution: its origins, mathematical expectation, variance (with proofs).

15.PaBHOMepHOEHeTIpepLIBHOEpACIIPe/ie/ieHHe: TIPOUCXOXK/IeHHe, MaTeMaTHUeCKoe OXKU/aHKe, IUCIepcus (C JoKasare,
Continuous uniform distribution, its mathematical expectation, variance (with proofs).



16.3kcrnoHeHIMaIbHOE pacrpe/iesieHre: MPOUCX0XK/eHre, MaTeMaTUueCcKoe OXKUiaHue, Jucrepcus (C JoKas3aTeabCTBO!
Exponential distribution, its mathematical expectation, variance (with proofs).

17.HopmaseHoe (rayCccoBCKOe) pacripeZiesieHre: MPOMCXOKAeHHe, MaTeMaTHdeCcKoe OXKUaHue, Aucrepcrs (C JoKasaTe
Normal (Gaussian) distribution, its mathematical expectation, variance (with proofs).

18.Teopema MyaBpa—/lannaca. LleHTpansHas npefiesibHas TeopeMa. [Ipumepel
DeMoivre — Laplacetheorem. Central limit theorem. Examples.

19.3akoH 6osbimX ynces. ITpuMepsl.
Laws of large numbers. Examples.

20.CnyyaiiHasi BbIOOpKa, BHIOOpOUHOE cpe/jHee, BbIOOpOUHasi JUCIIepCHs], YaCTOTHOe pacripefiesieHue, TUCTorpaMMa
Random sample, sample mean, sample variance, frequency distribution, histograms.

21.01eHKa napameTpoB 0 MeTO/ly aHaloruii (MeTosy MOMEHTOB) C IpUMepaMu
Method of analogy (method of moments) of parameters' estimation. Examples

22.011eHKa rapamMeTpOB T10 METOZly MaKCUMaJIbHOTO TpaBAomnozfobus. IIpumMepsl: pacripezsenenue IlyaccoHa, HOpMaibE
pacripefiesieHue (C floKa3aTe/bCTBaMU)

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

23.lucriepcOHHBIN aHaIn3
Analysis of variance.

24.TIpocTas uHelHas perpeccust
Simple linear regression.

25.KpuTtepuii coryacusi Xu-KBazipaT
Chi-square goodnes-of fit test.

26.He3aBHCUMOCTb MPHU3HAKOB B TaO/IHIIe COMPSPKEHHOCTH 110 METO/y XU-KBaJpaT
Chi-squaretestofindependenceforacontigencytable.

Assessment criteria (assessment tool — Control questions)

Grade Assessment criteria

Bce komnieTeHIUY (YacTH KOMIIeTeHIUH), Ha (YOPMUPOBaHNe KOTOPLIX HarlpaB/jeHa

outstanding
JUCIATUTMHA, COPMUPOBAHbI HAa YPOBHE He HIDKE «ITPEBOCXO/THO»
Bce kommeTeHI[uM (4acTH KOMIIETEHI[WH), Ha (POPMUPOBaHMEe KOTOPHIX HarlpaB/ieHa
excellent [MUCLIATUIMHA, COPMUPOBAHBI HAa YPOBHE He HIDKE «OTJIMUHO», TIPH 3TOM XOTsI ObI 0/lHa
KoMIeTeHIIUst ChOPMHUPOBaHa Ha YPOBHE «OTIMUHO»
Bce komneTeHIMY (YacTH KOMIIeTeHIUI), Ha (hOpPMUpPOBaHUe KOTOPLIX HallpaB/jieHa
very good JUCIATIIMHA, COPMUPOBAHbI HAa YPOBHE He HIDKE «OUeHb XOPOILIO», TIPYU 3TOM XOTs OBl O7IHa

KOMIeTeHLIYs1 chOpMHpPOBaHa Ha YPOBHE «OUeHb XOPOLLIO»

good Bce kommneTeH1[uM (4acTy KOMIIeTeHI[Ui), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa




Grade Assessment criteria

JUCLIUIUTAHA, COPMUPOBAHBI HA YPOBHE He HIDKe «XOPOIIIO», TIPH 3TOM XOTs ObI 0ZjHa
KoMIleTeHLIMs1 cOpMUPOBaHa Ha yPOBHE «XOPOILLIO»

Bce kommeTeH1[uM (4acTH KOMIIeTeHI[Mi), Ha (hopMHUpOBaHKe KOTOPLIX HarpaB/ieHa
satisfactory  |gucunvHa, chopMHUPOBaHBEI HA YPOBHE He HIXKe «Y/I0B/IETBOPUTEILHO», TIPH 3TOM XOTS ObI
0/jHa KOMIleTeHL1s1 c(popMUpOBaHa Ha YPOBHE «Y/0B/IeTBOPUTEILHO»

fisfact Xots ObI 0/fHa KOMITeTeHLUsI CHOPMUPOBaHa Ha YPOBHE «HeY/10B/IeTBOPUTETHHO», HA O/JHA W3
unsatisfactor N
y KOMITeTeHLI He chopMUpOBaHa Ha YPOBHE «TI/IOX0»

poor Xots 6bI 0fHa KOMITeTeHLMsI CHOPMHUPOBaHA Ha YPOBHE «IIOX0»

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

3amaua 1.
[TycTb AByMepHBI CiTyuaiiHbii BeKTOp (§ , 1 ) 3a/1aH Tab/mLielt pacnpesienieHust
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 dhyHKIUIO pacripesenenus F(X,y) Asis caydaiiHoro Bektopa (&,n), Bce
YCJIOBHBIE pacIipe/ie/ieHusi C/Ty4yalHOU 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.
[TycThb [ByMepHbIi ciyuaiiHblii BeKTOp (§ , N ) 3a7aH TabsuLield pacripe/iesieHust
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 1BymMepHyto GhyHKIMIO pacripefeneHus F(X,y) aJis caydaiiHoro Bektopa (&,1), 4yacTHbIe
pacrpeziesieHusi AJisi CIy4aiHbIX BeIMUrH & U 1), cov(§, 1).

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(E, 1).
Assessment criteria (assessment tool — Tasks)

Grade Assessment criteria

istandi Bce kommeTeHI[uM (4acTH KOMIIeTEHI[WH), Ha (hOPMUPOBaHMEe KOTOPHIX HarpaB/ieHa
outstandin
& [IUCLIMTUIMHA, COPMHPOBAHLI HAa YPOBHE He HIDKE «TTPEBOCXOHO»

Bce komnereHIMY (YacTH KOMIETeHLUH), Ha (Y OpMUPOBaHMe KOTOPBIX HallpaB/jieHa
excellent JUCLUTUIMHA, COPMHPOBAHBI HA YPOBHE He HIDKE «OTJIMUHO», TIPH 3TOM XOTs ObI 0fHa
KoMIleTeHLIMs1 CQOpMUPOBaHa Ha YPOBHE «OTIUYHO»

Bce komneTeHIUY (YacTH KOMIIeTeHIU), Ha (YOPMHUPOBaHUe KOTOPLIX HallpaB/jieHa
very good MUCIATIIMHA, COPMUPOBAHbI HAa YPOBHE He HIDKE «0UeHb XOPOIIIO», TIPU 3TOM XOTs OBl OfIHa
KoMrieTeHLIMs1 C)OPMUPOBaHa Ha YPOBHE «0UYeHb XOPOLLIO»

Bce komneTeHIMY (YacTH KOMTIETEHIUI), Ha (hOPMUpPOBaHHe KOTOPLIX HallpaB/jieHa
good JUCLIUTIMHA, COPMUPOBAHbI HAa YPOBHE HE HIXKE «XOPOILIO», TPU 3TOM XOTs OBl OZIHa
KOMITeTeHL[Us1 CQOPMHUPOBaHa Ha YPOBHE «XOPOLIO»

Bce kommeTeH1[uM (4acTy KOMIIeTeHIH), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa
satisfactory  |gucounMHa, chopMUPOBaHBEI Ha YPOBHE He HIXKE «YI0B/IETBOPUTEILHO», TIPH 3TOM XOTS ObI
0/jHa KOMIleTeHLMs1 C(popMUpOBaHa Ha YPOBHE «Y/0B/IeTBOPUTEILHO»

fisfact Xots ObI 0fHa KOMITETeHLUsI CHOPMUPOBaHa Ha YPOBHE «Hey/10B/IeTBOPUTETHHO», HA O/JHA W3
unsatisfactor N
y KOMITeTeHL[1i1 He C(popMHpOBaHa Ha YPOBHE «I1JIOXO»

poor Xots ObI 0/fHa KOMITeTeHLUsI CHOPMUPOBaHa Ha YPOBHE «IIOX0»

6. YueGHO-MeTOfMUECKOEe M HH(OPpMaLOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHas1 MTeparypa:

1. Zorin A.V. Eight Lectures in Probability Theory and Mathematical Statistics = Bocemb nek1iuii 1o
TeOpUU BEPOSITHOCTeN U MaTeMaThyecKol cTaTUCTUKe : coursebook / A. V. Zorin ; Lobachevsky State
University of Nizhny Novgorod. - Nizhny Novgorod : UNN Publishing House, 2014. - 108 p. - Tekcr :
3/IeKTPOHHBIM., 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 : 3/1eKTPOHHBIA.,



https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=856036&idb=0.

[ononHuTenbHas uTepaTypa:

1. ®epoTkuH Muxaun AHzipeeBru. OCHOBBI PUK/IaJHON TEOPHUU BEPOSITHOCTEH M CTATUCTHKH : yueo.
JUTS CTYZIEHTOB BY30B, 00YYaroIUXCs M0 CrieljiaibHOCTH "TIpyK/iafiHasi MaTeMaThKa U MHpOpMaTHKa'" 1
o HanpaB/eHuto "[IpukiaZiHas MaTeMaTHKa U MHpopmartuka'. - M. : Boiciuas 1ikosa, 2006. - 368 c. :
ui. - ISBN 5-06-005328-8 : 215.60., 183 3k3.

[TporpammHoe oGecrieueHre v VIHTepHET-pecypchl (B COOTBETCTBHUHU C COJiep>KaHUeM JIHCIUTUIMHBI):
http://eqworld.ipmnet.ru/ru/library/mathematics/probability.htm

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MO/Y /1)

YueOHble ayfUTOPWU [/ TIPOBeJieHHs] y4yeOHbIX 3aHSTHH, TMpPeAyCMOTPEHHBIX 00pa3oBaTenbHOU
MIPOrpaMMOM, OCHalleHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpezicTBaMHU 00yueHUsl, KOMITbIOTePaMH, CTeL{iaTM3UPOBaHHBIM 000PYZ0OBaHEM: TTPOEKTOP

[MomereHyst 4711 CaMOCTOSITeIbHOM paboThl 00YYarOIMXCST OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOXXHOCTBIO TIOJAK/IIOUeHUs K ceTh "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYHO
MH(OpPMaIMOHHO-00pa30BaTe/bHYI0 Cpesy.

[Mporpamma cocTtaBjieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogrotoBku/crieriasbHOCTH 02.03.02 - Fundamental Informatics and Information Technology.

ABTopbl: 30puH AHZpel BnaauMupoBuu, 10KTOp (HH3UKO-MaTeMaTUUeCKUX HAyK, JOLIeHT.
3aBenyromuii kageapoii: 3opuH AHpel BiagumMupoBry, JOKTOP (PU3HMKO-MaTeMaTHYeCKruX HaykK.

ITporpamMma ozobpeHa Ha 3acejlaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpoTtokos Ne 5.
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