Lectures:

1. OcHoBbI Teopun BeposiTHocTel. Beenenue B ctaructuky. /Fundamentals of

CURRICULUM FOR DISCIPLINE
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Semester 3, 2023-2024

probability theory. Introduction to statistics. (2 h)
2. OnmcarenbHas cratucTuka. Ctatuctuueckue BoIBOJIbL. / Descriptive and inferential

statistics (2 h)

3. JlucriepCHOHHBIN aHAIM3, KOppesius, perpeccus, kiaaccudukarus. / Analysis of
variance, correlation, regression, and classification (2 h)

Practical classes:

Practical work Ne 1 | OcHoBBI TeOpuH BeposiTHOCTEH. BBeieHue B 3,5h
cratuctuky. / Fundamentals of probability theory.
Introduction to statistics.

Practical work Ne 2 | OnucatenpHas cratuctuka / Descriptive statistics 3,5h

Practical work Ne 3 [TpoBepka CTaTUCTUYECCKUX THUITOTE3 IS IBYX 3,5h
BBIOOPOK (He3aBUCHMBIE BBIOOPKH). / Hypothesis
testing for two samples (independent samples)

Practical work Ne 4 [TpoBepka CTaTUCTUYECCKUX THUITOTE3 IS IBYX 3,5h
BBIOOPOK (3aBHCHMBIC BBIOOPKH). / Hypothesis testing
for two samples (dependent samples)

Practical work Ne 5 | Jluciepcuonnsiii anainu3 / Analysis of variance 3,5h

Practical work Ne 6 | KoppesiyoHHbIi U perpecCHOHHbBIN aHan3 / 35h
Correlation and regression analysis

Practical work Ne 7 | AHanu3 KaueCTBEHHBIX MPU3HAKOB. / Analysis of 3,5h
categorical data.

Practical work Ne 8 AHanmu3 KpuBBIX BhbkHBaecMocTH. AHam3 ROC- 3,5h
kpuBbIX / Survival curve analysis. ROC curve analysis.
Knaccudukanus. Ananuz ROC kpuBsix. /
Classification. ROC Curve analysis

Practical work Ne 9 | Kontponbroe 3ansitue / Control test. Final test 2h

Total: 30h




Course: Biomedical Statistics
Content of educational material

1. BBenenne B cratucTtuky. OcHOBBI Teopun BepossiTHocTH / Introduction in
statistics. Fundamentals of the theory of probability.

MCILI/IKO-6I/IOJIOFI/I‘{CCK3H I/IH(l)OpMaHI/IH, THUIIBI JAaHHBIX. OCHOBBIE DJICMEHTEI TCOPpUH
BepOosiITHOCTEH. BeposTHOCT M ciydaitHoe coObITHE. Pacnipenenenue ciaydyaiiHOM BETUYUHEI.
HopwmainbHbiii 3aKOH pacnpenesieHus CiydanHoW BeluduHbl. LleHTpanbHas mnpenenbHas
TCOpCMaA. CT&H,ZIapTHOG HOPMAJIBHOC Z-pacHpeAcCiICHHUC. FeHepaHLHa;I COBOKYIIHOCTb H
BBI60pKa. CraTuCcTUKH H IMapaMCTpPBhbI. HpOFpaMMHOC oOecrieueHue IJIA CTaTUCTHUYCCKOI'O
ananu3a manaeix. / Medical and biological information, types of Probability distributions.
Normal probability distribution. The central limit theorem. Standard Normal z-distribution.
Population and sample. Parameters and statistics. Software for data statistical analysis.

2. OnucarteabHas craTucTuka / Descriptive statistics

O06001enne u rpadpuyeckoe npeacTaBieHre NaHHbIX. Tabauna yactoT. ['uctorpamMmsl
Y TIOJIUTOHBI YacToT. CTatucTndeckue rpaduku. Jnarpammel pazopoca Boxplot. Ctarucruka
HJIA OIIMCAaHUA H3YUCHHUSA WM CPAaBHCHHUA JAaHHBIX. ToueuHsble OIOCHKH: CPCAHCC 3HAYCHHC,
MOIda, MCAHaHa, JUCIICPCUA, CTAHAAPTHOC OTKJIOHCHHUC. HpOBepKa HOPMAJIBHOCTHU
pactpenenenusa. /| Summarizing and graphing data. Frequency table. Histograms and
frequency polygons. Statistical graphics. Box and Whiskers Plots. Statistics for describing
exploring, and comparing data. Measure of center and variation: mean, mode, median,
variance, standard deviation. Testing for normality.

3. Craructuueckue BbIBObI / Inferential statistics

3.1 JloBeputensHsblii unTepBai. Pacnpenenenne CteiogenTta. TecTupoBaHue THIIOTES.
HesaBucumbie BoiOOpku / Confidence interval. Student distribution. Testing hypothesis.
Independent samples.

Pacnpenenenne Crbrogenta. Crenenu cBoOozabl. JloBepUTEIbHBIM HHTEpBAl s
cpenHero 3HadyeHus. JloBepuTenbHBIM UWHTEpBan il nponopuui. IlpencraBieHue
JIOBEpPUTEIbHBIX HHTepBasioB Ha rpaduke. / Student distribution. Degrees of freedom.
Confidence interval for the mean. Confidence interval for proportions. Representation of
confidence intervals on a graph.

Craructuyeckas runore3a. HyneBas u anbTepHaTMBHash runote3bl. IIpoBepka
CTaTUCTHUYECCKUX THUITOTE3. KpI/ITI/I‘-IeCKI/Iﬁ YPOBCHb 3HAYUMOCTHU u p-BCIINYHMHA.
OmHOCTOPOHHME U IBYCTOPOHHUE KPUTEPUU 3HAYMMOCTU. AHAINU3 Pa3Indusl IBYX BHIOOPOK.
[TapameTpuueckne W HenmapaMeTpuyecKue KpurTepuu. t-kpurepuid CTbrOIEeHTa IS
HE3aBUCUMBIX BbIOOpOK. Panru. U-kputepuit Manna-Yutau. / Statistical hypothesis. Null
and alternative hypotheses. Hypothesis testing. Critical level of significance and p-value.
One-sided and two-sided significance tests. Interference of two samples. Parametric and non-
parametric tests. Student's t-test for independent samples. Ranks. Mann-Whitney U test.

3.2 TectupoBanue runore3. 3aBucumbie BbIOOpKHU. / Testing hypothesis. Dependent
samples.

3aBUCHMBIE CIy4ailHble BETUYMHBI. AHAINU3 Pa3Idyusl ABYX 3aBUCHUMBIX BBIOOpPOK. t-
kpurepuii CTbloJieHTa Al 3aBUCHMBIX BbIOOpOK. Kpurepuit Buibkokcona. / Dependent
variables. Interference from two dependent samples. Paired Student t-test. Wilcoxon signed-
rank test.



3.3. Mucnepcuonnbiii anamus / Analysis of variance

F-pactipenenenne.  lucnepcuonnbii anamu3z  (ANOVA),  omrodakTOopHBII
aucnepcuoHHbIl aHanu3. Kpurepuit ®duinepa. AnocrepuopHsle cpaBHeHus. lIpoGnema
MHOKECTBEHHBIX momapHbiXx cpaBHeHuil. IlompaBka boudepponu. HMcnonb3oBanue
CIICHHUAJIN3UPOBAHHBIX IIPOTPaMM IJIA IIPOBCPKU THIIOTE3 C IMOCIICAYIOIIUM aIllOCTCPHUOPHBIM
cpaBuenueM rpymim. / F-distribution. Analysis of variance (ANOVA), one-way analysis of
variance. Fisher's criterion. A post hoc analysis. Multiple comparisons. Bonferroni
correction. The use of specialized programs for testing hypotheses, followed by a post hoc
analysis.

4. Koppensinusi u perpeccusi / Correlation and regression

4.1. Koppensuuonnsiii ananms / Correlation analysis

Bunsr cBazer wMexnay nepeMeHHbIMH.  KoppensunoHHas — cBa3b.  IIpumepsr
KOppelAIHOHHBIX — cBa3ed. Kosapouuuent nuueiiHon koppensiuuu. Kosdduuument
koppetsiiuu [Iupcona. TectupoBanue runores3 s KOppesnsiuui. Buibl HEMUHEWHON CBSI3U
MEXKJy nepeMeHHbIMHA. OLIEHKAa CHJIBI CBS3M MEXKIY NEPEMEHHBIMH C CIIydae HEIMHEHHOMN
3aBucumoctd. Koaddumment panropoit koppemsuuun Crmpmena / Types of relationships
between variables. Correlation. Examples of correlations. Linear correlation coefficient.
Pearson's correlation coefficient. Testing hypotheses for correlation. Types of non-linear
relationship between variables. Evaluation of the strength of the relationship between
variables in the case of non-linear dependence. Spearman's rank correlation coefficient.

4.2. Perpeccronnbiii ananus / Regression analysis

OcHOBBI perpeccoHHOro aHanmza. [Ipocras nuuelinas perpeccus. KoadduimeHTs
ypaBHeHus1 perpeccun. Henuneitnas perpeccusi. Koaddunuent nerepmunaruu. Kpurepuu
cornacus. / Fundamentals of regression analysis. Simple linear regression. Coefficients of
the regression equation. Nonlinear regression. Coefficient of determination. Goodness-of-fit.

5. AHaJIM3 KavyecTBEeHHbIX Npu3HaKoB / Analyses of categorical data

HpI/IHI_II/IHBI OonmrucaHusl Kad4CCTBCHHBLIX IIPHU3HAKOB. Ta6J'H/II_ILI COIIPSAKCHHOCTH.
Kpurepuit y>-kBagpar. Kputepuit Mak-Hemapa nns moBTopHBIX M3Mepenuid. ['paduyeckoe
INpCACTAaBJICHUC PC3YJIbTAaTOB aHaIM3a Ka4YCCTBCHHBLIX ITPHU3HAKOB. OTHOCUTEIILHBIN PHUCK,
otHomenue mancoB. / Description of categorical data. Contingency tables. Chi-squared test.
McNemar's test for paired nominal data.. Graphical representation of the results of the
analysis of categorical data. Odds ratio and Relative risk.

6. AHau3 BbIKUBaeMocTH / Survival analysis

OO01Me NpUHIKUITBI aHAJIU3a BhbkuBaeMocTH. Llen3ypupyembie HaOmoaeHus. OyHKIUS
BbKMBaHuA. KpuBas BebkuBaemocTu. CpaBHEHUE JIBYX KpPUBBIX BbDKHBaeMocTH. / General
principles of survival analysis. Censored observations. Survival function. The survival curve.
Comparison of two survival curves.

7. Knaccuuxkanusa. Ananus ROC kpussbix. / Classification. ROC Curve analysis

UyBCTBUTENBHOCTD, CHEIUPUIHOCTh U TMpoTHOCTHYEeCKuEe IeHHocTH. KpuBas ROC
(pabouast xapakrepuctuka mnpuémuuka). O6macte monm kpuBoii ROC. Hurtepmpetarus
pesyneratoB ROC-anamuza. / Sensitivity, specificity and predictive values. ROC (receiver
operating characteristic) curve. The area under the ROC curve. Interpretation of ROC
analysis results.



