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1. leab ¥ nJIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHBI ABISETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

OIIK-6 CnocobeH TBOpYECKH TPUMEHATh W MOAU(DUIUPOBATH COBPEMEHHBIC
KOMIIBIOTEPHBIE ~ TEXHOJIOTHHM, paboTaTb ¢ NpodeccHoHaNbHBIMU  0a3aMu  JIaHHBIX,
npodecCuoHaTBLHO 0O(OPMIIATH U MPEACTABIATH PE3YJIbTAThl HOBBIX pa3paboToK.

OIIK-7 Crocoben B cdepe mnpodecCHOHAIBHONW AEATEIBHOCTH CaMOCTOSTEIHHO
OTIpeNeNIATh CTPATeTUI0 U NPOOJIEeMaTHKy HCCIENOBAHUM, MPUHUMATh PEIICHUS, B TOM YHUCIEe
MHHOBAIlMOHHBIE, BHIOMPAaTh M MOAM(UIMPOBATH METOAbI, OTBEYaTh 3a KadyecTBO padoT U
BHE/IPEHHE WX pe3yjibTaToB, 0OecneunBaTh MEphl MPOM3BOJICTBEHHOH O0€30MacHOCTH NpHU
pELICHUH KOHKPETHOM 3a/1a4H.

PesynpTaTramMu OCBOCHHUS TUCIHUILINHBI SABISIOTCS CIEAYIOUINE MHINKATOPBI TOCTUKECHUS
KOMIIETECHIINH:

NOIIK-6.1 OmnuceiBaeT pazHooOpazue, NYTH W  TEPCHEKTUBBl  IPUMEHEHHUS
KOMITbIOTEPHBIX TEXHOJIOTHH B COBPEMEHHOM OMonoruu

NOIIK-6.2 Vcnonb3yeT KOMIBIOTEPHBIE TEXHOJOTHH W TpodeccHoHaNbHbIe 0a3bl
JAHHBIX IPU IJIAHUPOBAHUU NMPO(PECCUOHANBHOM AeATeIbHOCTH, 000CHOBBIBAET UX BBIOOP

HNOIIK-6.3 TlpodeccronanmbHo odopMiasieT W MNPEACTaBISET pPe3yabTaThl HOBBIX
pa3paboToK

NOIIK-7.1 Tlogbupaer w aHamm3upyer WHPOPMAIUIO B TPO(ECCHOHATLHONU cdepe
JeSITeIbHOCTH, IPUMEHSIET IPUHIIUIIBI OLIEHKH JOCTOBEPHOCTH HAay4yHOH MH(pOpMaLuN

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— TMIOJIyYUTb W YCBOUTh 0a30Bbleé 3HAHMS O CTAaTUCTHYECKOM aHaju3e, MeToJax
MH(OPMAaLIMOHHOIO NTOKCKA,

— HayuyuTbcsid o00pabaThiBaTh JaHHbIE B 0a30BbIX KOMIIBIOTEPHBIX IIpOrpaMmax u
INPUMEHSTh MOHATUHHBIN armnapar CTaTUCTHYECKOIO aHajan3a, METOJ]Ibl 00pabOTKU JaHHBIX IS
peleHns MPAKTUYECKHX 3a/1a4 MPO(heCCHOHAIBHON AEATENbHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

JucuumumHa oTHOCUTEA K bioky 1 «/lucuurimael (MOLyan)».

JlucuuniuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30oBaTeIbHON IPOrpPaMMBI.

4. Cemectp(bl) ocBOeHHsT H (popMa(bl) MPOMEKYTOYHOM aTTECTAIMU MO JUCHHUIINHE

IIepBe1it cemecTp, 3K3aMeEH

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUSI U CUMIJIMHBI

Jljis ycTienHoro OCBOCHUS JUCHUILIUHBI TPeOyIOTCSl KOMIIETEHIIUH, c(hOpMUpOBaHHBIE B
XO0JIe OCBOEHHS O00pa30BaTeNbHBIX MPOTPaMM MPEANISCTBYIOMIETO YpPOBHS OOpa30BaHUS.
OOyuarommmecst T0KHBI UMETh 001IIMe 3HAHUS TI0 MaTeMaTHKe, HH(HOPMATHUKE U SKOJIOTHH.

6. SI3bIK peaju3anun

AHTIAACKUN

7. O0beM TUCUUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nekuu: 10 y.

-cemuHap: 20 4.

O0BeM caMoCTOATENbHON pabOTHI CTYIEHTA ONpeAeIIeH YYeOHbBIM IUTAHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1.. Primary data processing and elementary statistics.

Subject and basic concepts of biometrics. Concept of population, General and sample
population. Forms for recording observation results. Qualitative and quantitative variability of
traits. Classification of features. Methods for grouping primary data. Technique for constructing
variation series. Graphical expressions of grouped data.

Tema 2. Basic characteristics of sample populations.

General issues of analysis of field and experimental data. Descriptive statistics:
classification and functions performed. Structural averages — median, mode and others. Power
averages — harmonic mean, quadratic mean, cubic mean, geometric mean, weighted mean,
arithmetic mean. Properties of the arithmetic mean.

Indicators of variability of the variation series. Dispersion and its properties. Standard
deviation. The coefficient of variation.

Tema 3.. Fundamentals of probability theory and mathematical statistics.

Laws of distribution in variation series. Law of large numbers. Characteristics and
features of variation in biological characteristics. Binomial, hypergeometric and Poisson
distributions. Parameters of discrete distributions. The concept of normal distribution. Measures
of shape-indicators of skew and kurtosis.

Tema 4.. Statistical evaluation.

Sampling method and estimation of general parameters. Theoretical distributions used in
statistical inference. The 3-sigma rule. Statistical error. Point estimates and precision measures.

Determining the required sample size for representative judgments. The concept of
confidence probabilities and significance levels. The concept of a confidence interval of a
general parameter.

Tema 5. Statistical hypotheses and their testing.

The concept of the null hypothesis. Parametric comparison criteria, basic conditions and
areas of application. t - Student's test, F - Fisher's test and others. Nonparametric comparison
tests. Wilcoxon test. d - Kolmogorov-Smirnov test. Sign criterion. Graphical methods of
expressing estimates of the difference between sample populations.

Tema 6. Basics of statistics applied to the study of biodiversity. a-diversity. B and y-
diversity. Distribution and density of biodiversity. Comparisons and evaluations of
environmental interventions on biodiversity

9. Tekyumii KOHTPOJIb MO TUCHUTLTAHE

Texymuii KOHTpOJIb MO IUCLUUIUIMHE IPOBOAMUTCA IYTEM KOHTPOJIS IOCEIAEMOCTH,
IIPOBEJCHUS KOHTPOJBHBIX PaboT, U (QUKCUpYyETCsS B (opMe KOHTPOJIBHOM TOYKM HE MEHee
OJIHOTO pa3a B CEMECTP.

OueHOUHBIE MaTepHUajbl TEKYIIEro KOHTPOJS pa3MmenieHbl Ha caiite TI'Y B pasnpene
«Mudopmarms 06 oOpazoBarenbpHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. MopsioK MpoOBeaeHUsI U KPUTEPUH OIlEHUBAHUS NMPOMEKYTOYHOM aTTeCTAUH

DKk3aMeH B TMEPBOM CEMECTpe IMPOBOAUTCS B MUCbMEHHOW (opme Mo OuneTam.
DK3aMeHAIMOHHBINA OUJIET COCTOUT U3 ABYX yacTei. [IpomomkurensHOCTh 2K3amMeHa | gac.
IIpuMepHBIii CIMCOK TEOPETUYECKUX BOIPOCOB:

1. The concept of sample and general populations.

2. Totality. Sign. Grouping data with quantitative and qualitative variation.

3. Structural and power averages. The concept of arithmetic mean, weighted mean, mode
and median.

The concept of a representative sample.

5. Indicators of variability of the variation series.

&



6. Dispersion, properties of dispersion. Standard deviation. The 3-sigma rule.

7. Basic statistical indicators of the variation series.

8. Measures of shape — indicators of asymmetry and kurtosis.

9. Confidence probabilities and significance levels. Normalized deviation (t).

10. Confidence interval of the population mean. Graphic methods for comparing
arithmetic means.

11. The concept of null and alternative hypotheses. Errors of the 1st and 2nd kind.

12. Poisson distribution. Its differences from the binomial distribution.

13. Binomial distribution. Its differences from the Poisson distribution.

14. Normal distribution.

15. Parametric and non-parametric comparison criteria (classification, scope).

16. Parametric criteria for assessing the significance of differences between two samples.
Student's t-test. Fisher's F test.

17. One-way analysis of variance (ANOVA).

18. Areas of use of the goodness-of-fit test (chi-square) in the analysis of experimental
data in biology.

19. Application of the chi-square test in analyzing the contingency of qualitative
characteristics.

20. Application of the chi-square test when analyzing the compliance of the sample
population with the binomial type of distribution.

21. Application of the chi-square test when analyzing whether the sample population
corresponds to the normal type of distribution.

22. Application of the chi-square test when assessing the significance of differences
between two sample populations.

23. Chi-square test. Calculation of theoretically expected frequencies and determination of
chi-square in the analysis of splitting by phenotypes.

24. Kolmogorov criterion (correspondence to normal distribution).

25. Assessing the significance of differences in sample populations using the
Kolmogorov-Smirnov test.

26. Nonparametric tests for comparing independent samples.

27. Nonparametric tests for dependent samples (Sign test and Wilcoxon test).

28. Fisher criteria, conditions of application.

29. What methods do you know for assessing a sample population for compliance with the
Law of Normal Distribution?

30. The concept of functional, statistical and correlation between characteristics.
Correlation coefficient, coefficient of determination. Direct and indirect methods for
finding the correlation coefficient.

31. Spearman's correlation coefficient.

32. Correlation connections with qualitative variation.

33. Regression analysis. Problems of regression analysis. Calculation of linear regression
dependence. Multiple linear regression.

34. a-diversity.

35. B and y-diversity.

36. Distribution and density of biodiversity.

37. Comparisons and evaluations of environmental interventions on biodiversity.

Pe3ynbpraThl  3K3aMe€Ha  ONpPEAENSIIOTCS  OIEHKaMU  “‘OTIMYHO’,  ‘“Xopoumo’,

“YIOBIETBOPUTENBHO, “HEYIOBIETBOPUTENbHO . OTBET Ha OMJIET OLIEHUBAETCS MO CIenyromei
CXEME.
Kpurepun onieHku oTsera Ouenka

ObUI JaH OTBET, COJACPKAIIMU PAd CEpPhEe3HBIX HETOYHOCTEH, | “HEeYHOBJIETBOPUTEIHHO .




CBHUJICTEILCTBYIONIUX O  HE3HAHWM  TPOIECCOB  HM3ydaeMOM
npeIMeTHOW 00JacTH, HE3HAHWH OCHOBHBIX BOIPOCOB TCOPHH,
HEYMEHUH JaBaTh apryMEHTUPOBAHHBIC OTBETHI

ObUT JaH OTBET, CBHUJICTEIHCTBYIOIIMA B OCHOBHOM O 3HAHUU | “YIOBJIETBOPUTEIHHO,
MPOLIECCOB  HM3y4aeMOM  JUCLUIUIMHBL,  XapaKTEPHU3YHOUIUICS
HEJOCTAaTOYHOW TJIYOMHOH W TIOJIHOTOH TEMBI, HEAOCTATOYHOU
JIOTUKOM U MOCJEN0BATEIbHOCTBIO OTBETA

JlaH pa3BEpHYTHI OTBET HA IIOCTABJIEHHBIE BONPOCHI, IPUBEIEHBI | “XOpOLIO”,
IPUMEPBI, OTBET COJEPKUT JIOTUKY U MOCIIEA0BAaTEIbHOCTh OTBETA.
OpnHako JOMYyCKaeTcs HETOYHOCTh B OTBETE

ObUT JaH TOJHBIM OTBET Ha BOIPOCHI, 3HAHHWE MpeaMeTa ObLIO | “OTIMYHO”,
MPOJIEMOHCTPUPOBAHO B MOJHOM OOBEME, a MaTepual H3JI0KEH
¢BOOOIHO

OI.[GHOLIHBIG MaTCpHuaJbl OJIs1 IIPOBCACHUA HpOMe)I(YTO‘IHoﬁ arTeCTalnu pasMCIICHbI Ha
caiite TI'Y B pasmene «MHpopmanms 00  oOpa3oBaTenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJIEKTPOHHBINA Y4eOHBIN KypC MO AUCIMILIMHE B JJIEKTPOHHOM yHUBepcuTeTe «iDOy -
https://Ims.tsu.ru/course/view.php?id=19113

6) OI_IeHOIIHBIe MaTepHrajibl TCKYLICIO KOHTPOJIA U HpOMG)KYTO‘lHOfI arrecraqumu I10
ITUCILIUILIINHE.

B) IInan CCMHHAPCKUX 3aHATHH 10 JUCHUITIINHE.

r) MeTtoanyeckue yka3zaHus 10 OpraHU3alMyd CaMOCTOSATEIILHOM PabOThI CTYICHTOB.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:
1. 1Zar, J.H. Biostatistical Analysis / J.H. Zar. — Prentice Hall, 2010. — 944 p.
2. Magurran, A.E. Measuring biological diversity / A.E. Magurran. Oxford, UK.: Blackwell
Publishing, 2004. — 256 p.
3. Kabacoff R. R in action: data analysis and graphics with R and Tidyverse. — Simon and
Schuster, 2022.

0) JOTOJNHUTENbHAS TUTEPATyPA:

1. Introduction to Statistics with R. Manual Version 2019-03. — Babraham
Bioinformgatics —
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.bioinformatics.babr
aham.ac.uk%2Ftraining%2FR _Statistics%2FIntroduction%2520t0%2520Statistics%2520with%
2520R%2520manual.docx&wdOrigin=BROWSELINK.

2. Introduction to Modern Statistics (1st Ed). — https://openintro-ims.netlify.app/

3. Cumming, Geoff. Understanding the new statistics: Effect sizes, confidence
intervals, and meta-analysis. Australia Routledge, 2012. — 519 p.

4. Wilke C. O. Fundamentals of data visualization: a primer on making informative

and compelling figures. — O'Reilly Media, 2019.

5. Halsey L. G. Curran-Everett, D., Vowler, S. L., Drummond, G. B. The fickle P
value generates irreproducible results //Nature methods. — 2015. — T. 12, Ne. 3. — C. 179-185.

6. Oksanen J. Constrained ordination: tutorial with R and vegan //R-packace Vegan.
—2012. - T.1.— Ne. 10. - C. 1-9.

B) pecypchl cetn HTEpHET:
— Introduction to Statistics — https://stepik.org/course/701/syllabus




13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTUH

a) JTUIEH3MOHHOE ¥ CBOOOHO pacipoCTpaHsieMoe MPOrpaMMHOE OOecreueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiro4aeT mpHIOKEHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— nporpammHoe obecrieuenue R, RStudio

— MyOJINYHO JOCTYIHbIE O0NaYHbIe TEXHONOTMH (SIHAEKC AUCK U T.I1.).

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OuOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mwiardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aymutopun Ui TPOBEAEHUS 3aHATHHM JIGKIMOHHOIO THIA C KOMIBbIOTEpamH,
MYJIbTUMEAUIHBIM 000pYJOBAHHNEM U CIIEIIMATM3UPOBAHHOM paboueil mporpammoii R, RStudio.

Aymuropun Ass TpPOBENEHHs 3aHATUH CEeMHMHApCKOro THIA, WHIUBHIYaJIbHBIX U
IPYNIOBBIX ~ KOHCYJbTAallMi, TEKYLIEro KOHTPOJS U IMPOMEKYTOYHOM aTTecTaluu C
KOMIIbIOTEPAMHU, MYJIbTUMEAUHHBIM OOOpPYAOBaHHEM W  CIELUAIN3UPOBAHHON paboueit
nporpammoii R, RStudio.

ITomerieHust U1 caMOCTOSITENIbHONW paboThl, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B AJIEKTPOHHYI0 HH(OPMAllMOHHO-00pa30BaTENIbHYIO Cpely M K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmanus o paspadorunkax

babkuna Wpuna bopucoBHa, kaHIuaaT OMOIOTMUECKUX HAyK, Kadeapa UXTHOJIOTHH U
ruapoduonorun bBU TI'Y, noneHr.
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