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BbJI'APCKA AKAJTEMUS HA HAYKHUTE
MHCTUTYT IO MATEMATUKA U UTHOOPMATUKA

Y1BBpanI:
(mpo¢. nmu I1. boiiBanenkos, Aupexrop na UMIM-BAH)

KOHCIIEKT

32 KAHAUAAT-TOKTOPAHTCKHU U3MUT
10 JOKTOpcKa nporpama: Teopusi Ha BEpOATHOCTUTE H MaTeMaTH4YeCKA CTATHCTHKA
10 005IBeH OCHOBEH KOHKYPC 3a yueOHaTa 2023/2024 roquna
JB opoii 69 / 11.08.2023 r.

BepositHocT — emnmpuunn ocHoBH. Kiacmuecka BepositHocT. KomOuHatopuka. AnreOpa Ha
cbOUTHATA.

He3aBucumocT u ycimoBHa BeposiTHOCT. Teopema 3a mbJiHaTa BeposATHOCT. TeopeMa Ha belic.
beskpaiina reHepaiHa CbBKYITHOCT. AKCHOMaTHKa. BEpOsSTHOCTHO MPOCTPaHCTBO.

CryvaiiHu BEeIMYUHM M pas3npejesieHus. MaTeMaTuuecko oyakBaHe U aucnepcus. CBOHCTBa.
W3BanbuHa QyHKIUSA HA pa3npeieieHue.

MHoromepHu ciydaiiHu BeaW4YMHHU. CBBMECTHM W YCJIOBHHU pasNpeAcieHus. 3aBUCUMOCT U
HezaBucuMocT. Kopenanusi.

JuckperHn ciayyaiHu BenuuumHu. Cxema Ha bepHynu. DbBuHOMHO, reomeTrpudHoO,
XUIIEPreOMETPUYHO U TM0ACOHOBO pasmpenenenus. llopaxmamm ¢ynkuuun. Teopema Ha
IToacon.

OyHkiusa Ha pasnpeaeneHue. Teopema Ha Moasbp-Jlamtac. [JoBepurenHu uHTEpBaIU 3a
BEPOSITHOCT.

HenpexbcHatn pasnpenencHus. IlnpTHOCT M mHTerpas. MomeHTH. XapakTEpUCTUYHU
byHKIMH.

[IpeoOpa3oBanust Ha cilydyailHM BeTMYMHH. MHOromMepHo HOpMalHO pasnpeneineHue. ['ama u
bera — pasnpenenenus.

Hsxon cnenmanHu pasnpeneneHus: x2-pasnpenenceHue, Pasnpenenenne Ha CToneHT,
Pasnpenenenue Ha Oumep.

CxomuMocT Ha CiIy4yailHM BEJIMYMHHU. 3aKOH 3a ToleMure uncia. lleHTpanHa rpaHudHa
TeopeMa.

OcHOBHU 3aJja4i Ha MaTeMaTUYeCcKaTa CTaTUCTUKA. Bunose cratuctuuecku naHHu. CioydailHu
n3Baaku. [IpencraBsHe Ha nanHUTEe. XHUctorpama. YeCTOTHU pa3npenesieHUs.

OnucarenHu cTaTUCTUKUA. Mepku 3a MOJIOKEHHE U pasceliBaHe.CpefHo, MoJa M MeJuaHa.
Hucnepcus u pazmax. KBapTuinu v KBaHTHIIN.

ToukoBu ouenku. CwcrosrenHoct. Hewsmectenoct. EdexruBHoct. HepaBenctBo Ha Pao-
Kpawmep.
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MeTOILI/I 3a II0JIy4aBaHC Ha TOYKOBHU OLUCHKH — MCTOJ HAa MOMCHTUTEC, MCTOJ HA MAKCUMAJIHOTO
npapaonoaoore. TOYKOBH OIIEHKHU 3a MapaMeTPUTe Ha HOPMAITHO paslpeliesieHa MPOMEHIINBA
ot nomyJarnusara. OneHka 3a BEpOSITHOCTTA 3a ,,yCIex .

Pasnpenenenne Ha cpeaHOTO MpPU M3BECTHA M HEHW3BECTHA aucnepcus. Teopema Ha Dwuiep.
Pa3mep Ha u3Bagkarta.

JloBepUTeIHU UWHTEpBaJIU. JlOBEpUTETHH MHTEpBAaJIM 3a CPEIHOTO, JUCIepcHsITa U 3a
BEpPOSITHOCTTA 34 ,,yCcIex".

Cratuctuueckn xunore3u. I'pemiku. Jlema Ha Heiiman-IlupcbH. [IpoBepka Ha xumores3uw 3a
cpenHaTa W JAMCIIepCHsITa Ha momynanusata. [IpoBepka Ha XUIOTE3W 3a BEPOATHOCTTA 3a
,ycrnex*.

HpOBepKa Ha XHUIIOTC3U 3a pasjinkaTa Ha CPpEAHUTC IIPpHU ABC HC3aBUCUMH H3BAJIKU U IIPpU
CIBOCHHU HM3BAIKH. HpOBepKa Ha XHUIIOTC3U 3a paBCHCTBO HA JABC JUCIICPCHU U TCCT HaA BapneT
34 PaBCHCTBO Ha NOBCYC OT ABC AUCICPCHU ITPU HE3AaBUCUMHU U3BAIKH.

Y2-KpUTEpHii 32 IPOBEpKa Ha ChOTBETCTBHE. 2 TECT 32 HE3aBUCHUMOCT HA YECTOTHH TaOIHIIHU.

[IpenoppunTenna aureparypa

1.  Jdumutpos b., H.fIneB, BepostHocTu u crarucruka, M3n.na CY, 2008.

2. Hogg, McKean, Craig, Introduction to Mathematical Statistics, Eighth Edition, 2021
3. llwupses, Beposraocts, Mocksa, Hayka,1980

4. Jobson, J.D., Applied Multivariate Data Analysis, Springer Verlag, 1991.

5. T'menenko, b.B. Kypc teopun Bepostaocreir, Mocksa, Hayka,1988

nara: CocTaBui:

(npod. nmu E. CroumeHnosa)

KoHcnekTsT € 00cheH 1 0100peH Ha 3acelaHne Ha CeKIHs ,,M3ciieiBane Ha OnepanuunTe,

BEPOSITHOCTH U cTaTucTUKa“ Ha 28.02.2023 1.

PoxoBoauTes cexus:

(mpod. mvu E. CTonmeHoBa)

Pasrnenan ot {upexropckus ceBer Ha UMU-BAH Ha .................. r. (mpotokon Ne ......).

IIpuer or Hayunus ceBer Ha UMU-bAH Ha ............ r. (mpotokos Ne ......).
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QUESTIONNAIRE (List of selected questions)
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Probability — empirical foundations. Classical probability. Combinatorics. Algebra of events.
Independence and conditional probability. Law of total probability. Bayes’ theorem.
Infinite state space. Probability axioms. Probability space.

Random variables and probability distributions. Expected value and variance. Properties.
Empirical distribution function.

Multivariate random variable. Joint and conditional probability distributions. Stochastic
dependence and independence. Correlation.

Discrete random variables. Bernoulli trials. Binomial, geometric, hypergeometric and Poisson
distributions. Probability-generating functions. Poisson limit theorem.

Cumulative distribution function. De Moivre-Laplace theorem. Confidence intervals for
binomial proportion.

Continuous probability distributions. Probability density functions. Moments. Characteristic
functions.

Functions of random variables. Multivariate normal distribution. Gamma and beta distributions.
Some special probability distributions: y2-distribution, Student’s t distribution, F-distribution.
Convergence of random variables. Law of large numbers. Central limit theorem.

Basic problems of mathematical statistics. Types of data. Random samples. Presentation of
data. Histogram. Frequency distributions.

Descriptive statistics. Measures of central tendency and dispersion. Mean, mode u median.
Variance and range. Quartiles and quantiles.

Point estimates. Consistency. Unbiasedness. Efficiency. Cramér—Rao lower bound.

Methods of finding point estimates — method of moments, method of maximum likelihood.
Point estimates for the parameters of a normally-distributed population. Estimating the
probability of “success”.

Distribution of the sample mean when the population variance is known or unknown. Fisher’s
theorem. Sample size determination.

Confidence intervals. Confidence intervals for the mean, variance and probability of “success”.



18. Statistical hypothesis testing. Type I and type II errors. Neyman-Pearson lemma. Testing
hypotheses about the population mean and variance. Testing hypotheses about the probability
of “success”.

19. Testing hypotheses about the difference of two means in independent or paired samples.
Testing hypotheses about the equality of two population variances and Barlett’s test for
equality of more than two population variances in independent samples.

20. yx2-test of association. y2-test of independence in frequency tables.
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