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3AI'AJIBHI IIOJIOKEHHSA

Metoro HaByanbHO! AUCHUILTIHM «CTaTUCTHKA B €KOJIOTIYHMUX JOCIIDKEHHAX» € (POPMYBAaHHS Y
3100yBayiB TPETHOIO OCBITHHOI'O PIBHS CHCTEMHHUX TEOPETHYHHMX 3HAHb 1 MPAKTHYHUX YMIHb
3aCTOCYBaHHS Cy4yaCHUX CTaTUCTUYHUX METOMIB JJI aHaJi3y €KOJIOTTYHUX JaHUX PI3HOI CTPYKTYpHU
H CKJIagHOCTI, 30KpeMa JaHuX TNpo OlOpI3HOMAHITTS, a TaKoX BMIHHA OOIDYHTOBAHO
IHTEpIIpeTyBaTH Ta KOPEKTHO IPEACTABIATH PEe3yJbTaTH CTATUCTUYHOIO aHaji3y B HAayKOBHX 1
NPUKIAIHUX EKOJIOTTYHUX JOCTIDKEHHSIX 13 BHUKOPHCTAHHSM CHEIiali30BaHOIO IMPOTrPaMHOrO
3a0e3MeueHHs.

VY pe3ynbTati BUBYEHHS IILOTO KYpCy 37100yBad Oyie

3HATH:

- METO/0JIOTTYHI OCHOBU 010CTaTUCTHKH: KOHLEMNIIT F'eHEpaIbHOI CYKYITHOCTI Ta PENpPE3EHTATUBHOI
BUOIPKHM, TUIHU EKOJOTIYHMX JaHUX Ta PO3MOALIIB, NPUHUUIU (OPMYIIOBAHHS Ta MEPEBIpKU
HYJIbOBUX 1 aJIbTEPHATUBHUX TiOTE3.

- KpUTEPIi JOCTOBIPHOCTI: CYTHICTh piBHIB 3HauywmocTi (p-values), momumnox I Ta Il tuny, a Takox
YMOBH 3aCTOCYBAHHS MapaMETPUYHHX Ta HENapaMETPUIHHUX KPUTEPIiB.

- METOAMKY MPOBEJEHHS MTOPIBHAIBHOIO aHANI3Y Ta OLIIHKM B3a€MO3B’SI3KiB: aJITOPUTMHU IONAPHUX 1
MHOXXHHHHUX TOPIBHSHB, JIOTIKY aucnepciitHoro ananizy (ANOVA), npuHIHMIN KOPEIAIiHHOTO Ta
perpeciiHOro aHali3iB.

- OCHOBM 0araToBHMIpHOT'O aHaJi3y: TEOPETUYHI 3acaiy KJIacTepHu3allii Ta OpAUHAIII].

- Cy4YacHy KOHIICIIIIO OIIHKK 010pi3HOMAHITTS: BUKOPUCTAHHS YKCeNl XiJlIa, IPUHIMITH TOOYI0BH
KPUBHX pO3pi/uKeHHs Ta ekctpanoiiii, INEXT.4steps anani3, aJropuT™H aHalizy crenu@igHoCTi
yrpynoBassb 3a BujioBuM ckianom (IndVal, SIMPER)

- CIeuiaji3oBaHUN I1HCTPyMEHTapiii: MOXIMBOCTI Ta OOMEXKEHHS CY4YacCHOrO IpPOrpaMHOIo
3abe3neueHHs (PAST) ta makeriB moBu R. Ilpuknagu creriaimizoBaHUX MporpaM Ta OHJIAKH-
CEpBICIB JJIs1 pO3PaXyHKY IMEBHUX KPUTEPIiB Ta BAKOPUCTAHHSI OKPEMHUX METO/IIB.

- CTaHJApTH NPEACTAaBJIECHHS NaHUX: BUMOTM MDKHApOoAHMX (paxoBHX BHJaHb J0 Bi3yamizalii Ta
CTaTUCTUYHOI'O OIUCY PE3YJbTATIB €KOJIOTTYHUX JOCIIIKEHb.

BMITH:

- TOTYBaTH JaHl 0 aHaui3y: (OopMyBaTH MaTpHIl €KOJOTIYHUX JaHUX, 3A1MCHIOBAaTH IMIOPT,
OYUIIIEHHA Ta TpaHC(OpMallilo;

- obupaTh aJeKBaTHUN aHANITHYHUN MIIXIJA: CaMOCTIHHO BHM3HA4YaTH HEOOXIiTHI CTaTHCTHYHI
METOJU BIANOBIAHO O CTPYKTYPH JaHUX Ta METU JOCIHIIKEHHS,

- BI3yaJli3yBaTH pe3y/IbTaTH AOCIIKEHb: CTBOPIOBATU I'padiku, TaOJIUIIl Ta AlarpaMu JJisi HAYKOBUX
JIOTIOB1ACH 1 myOJIiKariii;

- IHTEpIPEeTYBaTH Pe3yIbTaTH CTATUCTUYHOrO aHai3y Ta pOOMTH OOIPYHTOBAHI HAYKOBI BUCHOBKH.

HanpaitoBanHs IDpakTHYHUX POOIT 1 1HAMBIAyaJIbHUX 3aBAaHb MOXYTh OyTH Oe3mocepenaHbo
BHKOPHMCTaHI IMPHU HAMMCaHHI po3aiiB «Marepiaau 1a MeTonam» Ta «Pe3ynbTaTH OCIHIKESHHS
nucepTaliitnoi pobotu 3100yBaya.

OCHOBHUMM MeTOAaMM HAaBYaHHS Mil 4Yac BUBYEHHS KYPCY € INpe3eHTallii, JeKiii, TpakTu4Hi
poboTH, AMCKyCil, KoJabopaTHBHE HABYAHHS, TBOPUYE IHAMBIyaJbHE 3aBJaHHS.



Monyns I
3AT'AJIBHI CTATUCTUYHI METO/JIH B EKOJIOT'TYHUX JOCJILZKEHHAX

Jlexuis 1. Betyn 10 6iocTaTHCTHKH

1. IcTopis HayKH.

2. Ponb cTaTUCTUYHUX METOJIB y Cy4acHii eKOJIOrii.

3. 'eHepanbHa CyKymHICTh Ta BuOipKka. J{u3aitH BUOIpKH.
Jlitepatypa

biomerpist: HaBuaneHUi nociouuk / Ykmanau: C.C. Yenyp. Yxropoa: Bun-so YxkHY «I'oBepnay,
2023. 196 c.https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/03541880-d914-4a3a-8283-
6731f6f3b65¢e/content

Pynenko B. M. Marematnuna cratuctuka. HaBuaneHuii mocionuk. Kuis, 2012. 304 c.

[ITa6anoB JI.A., KpaBuenko M.O. «CTaTUCTUYHUI OpaKys»: aHali3 JaHUX B 300JI0T1i Ta €KOJIOTIi.
2024. OunaiH-niapyunuk, http://batrachos.com/biostatistica

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

Sokal, R. R., & Rohlf, F. J. (2012). Biometry: The principles and practice of statistics in biological
research (4th ed.). W. H. Freeman and Company.

Jlexmis 2. Cnenungika eKoJIOriYHUX JAHUX Ta iHCTPYMeHTAapiii JocaiTHuKa

1. Cneundika eKonoriyHuX JaHHX.
2. [ToGynoBa TabaMIb i MATPUIIb EKOJOTTYHUX TaHUX, 1X (hopMar.
3. [Tonepenus 06poOKka qaHUX.
4. [ncTpyMeHTapiil CTATUCTUYHOIO aHaJli3y B €KOJIOTIi.
4.1. Tabmmuni nporiecopu (Excel, Google Sheets).

4.2. OuHnaiH-KaJIBKYIATOPH Ta HaOOpH mporpamMHoro 3abesmedeHHs (TAKeTH) IS
CTaTHCTHYHOTO aHaJI3y.

4.3. Ilporpama PAST Ta ii BUKOpUCTaHHS.
4.4. Mosa nporpamysants R (RStudio, Google Colab).
Jliteparypa
Maii6opona P. €. Komn'torepna cratuctuka. Kuis: BIIL «KuiBcbkuii yaiBepcuter», 2019. — 589 c.

[a6anoB I.A., KpaBuenko M.O. «CTaTHCTUYHUI OpaKyl»: aHATI3 HaHUX B 300JIOTii Ta €KOJIOTIi.
2024. Ounaiin-miapy4anuk, http://batrachos.com/biostatistica

Field A., Miles J. and Field Z. Discovering Statistics using R. SAGE Publications, 2012. — 957 p.
[Hdpopmariitamii pecypc

CRAN Task View: Analysis of Ecological Heterogeneous Data. [Enekrponnuii pecypc]. — Pexxum
noctymy: https://cran.r-project.org/web/views/Environmetrics.html


http://batrachos.com/biostatistica
http://batrachos.com/biostatistica
https://cran.r-project.org/web/views/Environmetrics.html

Hammer, @., Harper, D. A. T., & Ryan, P. D. (2001). PAST: Paleontological statistics software
package for education and data analysis. Palaeontologia Electronica, 4(1), Article 4. https://palaeo-
electronica.org/2001_1/past/issuel_01.htm

R Core Team. (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.r-project.org/ (R for Data Science: https://r4ds.had.co.nz/; R
naketu: https://r-pkgs.org/, R Graphics: https://r-graphics.org/; Visualization in
R: https://rkabacoff.github.io/datavis/ )

R Programming Tutorial: https://www.tutorialgateway.org/r-programming/

[paktuune 3auatts 1. [loyarok podoru B PAST Ta ocHoBu mMoBH nmporpamyBanHsi R (R-
Studio ta Google Colab)

Jlitrepatypa
Maii6opona P. €. Komn'torepna cratuctuka. Kuis: BIIL «KuiBcbkuii yaiBepcuTe», 2019. — 589 c.

[ITa6anoB JI.A., KpaBuenko M.O. «CTaTUCTUYHUI OpaKys»: aHali3 JaHUX B 300JI0T1i Ta €KOJIOTIi.
2024. Ounanin-niapyunuk, http://batrachos.com/biostatistica

Field A., Miles J. and Field Z. Discovering Statistics using R. SAGE Publications, 2012. — 957 p.
[Hdopmaniitauit pecypc

CRAN Task View: Analysis of Ecological Heterogeneous Data. [Enekrponnuii pecypc]. — Pexxum

noctymy: https://cran.r-project.org/web/views/Environmetrics.html

Hammer, @., Harper, D. A. T., & Ryan, P. D. (2001). PAST: Paleontological statistics software
package for education and data analysis. Palaeontologia Electronica, 4(1), Article 4. https://palaeo-
electronica.org/2001_1/past/issuel 01.htm

R Core Team. (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.r-project.org/ (R for Data Science: https://r4ds.had.co.nz/; R
nakeru: https://r-pkgs.org/, R Graphics: https://r-graphics.org/; Visualization in
R: https://rkabacoff.github.io/datavis/ )

R Programming Tutorial: https://www.tutorialgateway.org/r-programming/

Jlekiis 3. OCHOBM ONHCOBOI CTATHCTHKH

1. IToka3HUKHU LIEHTPaIbHOI TEHAEHILII: cepelHe apupMeTHUHe, MeAiaHa, MOAA.
2. [Toxa3Huku BapiabenbHOCTI: AUCIIEPCisl, CTAHIAPTHE BIIXUIJICHHS, KoeiIlieHT Bapiarltii.
3. [Toka3HUKK TOYHOCTI: CTaHJAPTHA IIOMUJIKA CEPEAHBOTO, TOBIpYUI IHTEpPBAIL.

4. HopManpHUi Ta acCHMETpUYHI po3moainM B ekojorii. [TapamerpuyHi Ta HemapaMeTpU4HI
METOJIH.

Jliteparypa

biometpis: HapuanpHmit mociOHuk / Yxinagad: C.C. YUenyp. Yxkropoa: Bua-so VkHY «I oBepnay,
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Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

Sokal, R. R., & Rohlf, F. J. (2012). Biometry: The principles and practice of statistics in biological
research (4th ed.). W. H. Freeman and Company.

Ceminapceke 3aHaTTss 1. CrarucTuuni psiam. Po3paxyHOK OCHOBHHX CTATHCTHYHMX
nokasHukiB. Tpancdopmanisa nanmnx.

Jlitrepatypa

biomerpis: HaByanbHmii nmocioHuk / Yxnamad: C.C. Yenyp. Yxkropoa: Bun-so YVxkHY «["oBepnay,
2023. 196 c.https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/03541880-d914-4a3a-
8283-6731f6f3b65¢e/content

Maiibopona P. €. Komn'torepna cratuctuka. Kuis: BIIL] «KuiBcpkuii yHiBepcuter», 2019. — 589 c.

[Ta6anoB JI.A., KpaBuenko M.O. «CTaTuCTUYHUHN OpaKys»: aHalli3 IaHUX B 300JIOTil Ta €KOJIOTii.
2024. Ounaiin-niapyunuk, http://batrachos.com/biostatistica

[HdopMmaniitauit pecypc
CRAN Task View: Analysis of Ecological Heterogeneous Data. [Enekrponnuii pecypc]. — Pexxum
noctymy: https://cran.r-project.org/web/views/Environmetrics.html

R Core Team. (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.r-project.org/ (R for Data Science: https://r4ds.had.co.nz/; R
naketu: https://r-pkgs.org/, R Graphics: https://r-graphics.org/; Visualization in
R: https://rkabacoff.github.io/datavis/ )

R Programming Tutorial: https://www.tutorialgateway.org/r-programming/

Jlexuist 4. CTaTHCTHYHI riNOTE3H Ta 3HAYYIIICTH

1. ®opmyBaHHS HYJIBOBOI Ta albTEPHATUBHOI T1IOTE3.
2. TTOHATTSI CTATUCTUYHOI 3HAYYIIOCTI Ta iHTepHpeTallis p-value.
3. [Tomunkwu I Ta I pony.
4. [lepeBipka rinoTe3 Npo 3aKOHU PO3MOALLY.
Jliteparypa

biomerpis: naBuanbhumii nocionuk / Ykmagau: C.C. Uenyp. Vxkropoa: Bun-so YkHY «["oBepnay,
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Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

Sokal, R. R., & Rohlf, F. J. (2012). Biometry: The principles and practice of statistics in biological
research (4th ed.). W. H. Freeman and Company.
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IIpaktnune 3anarTa 2. IlpopoB:kenHs o3HaiiomiaeHHss 3 PAST i R. CrBopeHHs 0a3oBux
rpa¢ikis i giarpam 3 PAST i R

Jlitepatypa
Maiibopona P. €. Komn'torepna cratuctuka. Kuis: BIIL] «KuiBcekuii yriBepcuter», 2019. — 589 c.

[[Ta6anoB JI.A., KpaBuenko M.O. «CtaTucTUYHUN OpaKy»: aHalli3 TaHUX B 300JIOTI] Ta €KOJIOTii.
2024. Ounaiin-niapy4nuk, http://batrachos.com/biostatistica

Field A., Miles J. and Field Z. Discovering Statistics using R. SAGE Publications, 2012. — 957 p.
[Hdopmarmiitamii pecypc

CRAN Task View: Analysis of Ecological Heterogeneous Data. [EnexTponnuii pecypc]. — Pexxum

noctymy: https://cran.r-project.org/web/views/Environmetrics.html

R Core Team. (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.r-project.org/ (R for Data Science: https://r4ds.had.co.nz/; R
nakeru: https://r-pkgs.org/, R Graphics: https://r-graphics.org/; Visualization in
R: https://rkabacoff.github.io/datavis/ )

R Programming Tutorial: https://www.tutorialgateway.org/r-programming/

Jlooamxkosuii inghopmayitinuii pecypc:
Kymninapua kaura R Graphics: https://r-graphics.org/
Cyuacha Bi3yanizanis nanux 3 R: https://rkabacoff.github.io/datavis/

Jlexuis 5. IopiBHsnbHMi anaui3. [lonapui nopiBHsAHHA (ABi BUOipKH)

1. t-xpurepiit CThIoICHTA (32JI€KHI Ta HE3aJIeXKH1 BUOIPKH).
2. HenmapametpuyHi aHanoru: Kputepii Manna—BiTHi, kputepiil BinkokcoHa.
Jlirepatypa

biomerpis: HaBuanbHmii nmocioHuk / Yinamau: C.C. Yenyp. Yxkropoxa: Bun-so YkHY «['oBepinay,
2023. 196 c.https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/03541880-d914-4a3a-
8283-6731f6f3b65e/content

Pynenko B. M. Marematnuna cratuctuka. Hapuansnuii mocionuk. Kuis, 2012. 304 c.

[Ta6anoB JI.A., KpaBuenko M.O. «CTaTuCTUYHUIN OpaKyJ»: aHali3 TaHUX B 300JI0Tii Ta €KOJIOrii.
2024. Ounaiin-nigpy4nuk, http://batrachos.com/biostatistica

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

Sokal, R. R., & Rohlf, F. J. (2012). Biometry: The principles and practice of statistics in biological
research (4th ed.). W. H. Freeman and Company.

Jlexuist 6. MHOKMHHI NOPiBHAHHS

1. Onaodakropuuii nucnepciitamii ananiz (ANOVA) ta anoctepiopHi (post-hoc) Tectu.
2. [Tpobiiema MHOXUHHUX TTOPIBHSHD Ta MONPABKH Ha MHOYKUHHI ITOPIBHSHHS.

Jlirepatypa


http://batrachos.com/biostatistica
https://cran.r-project.org/web/views/Environmetrics.html
https://l.facebook.com/l.php?u=https%3A%2F%2Fr4ds.had.co.nz%2F%3Ffbclid%3DIwAR3OC9vEbuTqErUEKNalxTZO-6QwG_KmY9HBLVTDKqUP2gVk1YPt6-Lr5Xs&h=AT0ZgAB3SRf8syRiojYidW5OzzF4HZJ9fbx3AuY59S_QshjJ7r-2oAFTYgoBb9LoaZW6XrpFR3SrrAx9vAiHIhyy-T9oSm74HCs8odxVRbTDfOTJdIpHFWR8K4O-&__tn__=-UK-y-y-R&c%5B0%5D=AT1chXHitHQg4t2zuXJPLGVlfdRibY95NWCzBZ86KzBwoWjcBrQrs76QUcDwpdJ9SnyxvDoQRKq78aJNC0XWESJn2MVW6ZPEyD1FuwyeWe6-qRNBsxNxdBBIgLpZuFVHR-4tpVIIx4xkKhyQYgpDsLIH8O1A-M0xMcvDFllK1NK6l3qGiAbXfePZA_isa9kYw-PGSwgYXwGkTk0XEFVu
https://l.facebook.com/l.php?u=https%3A%2F%2Fr-pkgs.org%2F%3Ffbclid%3DIwAR2oSusHzYYFOV87ogl4b1mDk4da84zvfwo_bpA1wyT7oXFDE2jFiTp6R3s&h=AT2nI5Cv-0ZE6U1A7Q1wtusgaIKqA25I0r3AJ2cZsx1ciQzpIpuAdw_XfZeATZusRghiSNcOl03jxlDibSBa9EAmPqnHV15HeaXeApxN4ZAQUCA7dKzok_EMdKzr&__tn__=-UK-y-y-R&c%5B0%5D=AT1chXHitHQg4t2zuXJPLGVlfdRibY95NWCzBZ86KzBwoWjcBrQrs76QUcDwpdJ9SnyxvDoQRKq78aJNC0XWESJn2MVW6ZPEyD1FuwyeWe6-qRNBsxNxdBBIgLpZuFVHR-4tpVIIx4xkKhyQYgpDsLIH8O1A-M0xMcvDFllK1NK6l3qGiAbXfePZA_isa9kYw-PGSwgYXwGkTk0XEFVu
https://r-graphics.org/?fbclid=IwAR1t6EfyTo_WZZf8RTL4Mb_6Tp7ZmqrAmOu9TBnZt_TuudicBDtb8WwLpNo
https://www.tutorialgateway.org/r-programming/
http://batrachos.com/biostatistica

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

[Ipaktrune 3ansatts 3. IlopiBHsJIbHMEH aHadi3 (3aCTOCYBAHHS MNapaMeTpPUYHHMX Ta
HenapaMeTpu4HHMX KpuTepiiB). OnHopakTopHMil aucnepciiHU
anauiz (ANOVA) B PAST iR

Jlitepatypa
Maiibopona P. €. Komn'torepna cratuctuka. Kuis: BIIL] «KuiBcekuii yHiBepcuter», 2019. — 589 c.

[[Ta6anoB JI.A., KpaBuenko M.O. «CTaTuCTUYHUIN OpaKyJD»: aHAJi3 TaHUX B 300JI0Tii Ta €KOJIOTii.
2024. Ounaiin-niiapy4nuk, http://batrachos.com/biostatistica

Field A., Miles J. and Field Z. Discovering Statistics using R. SAGE Publications, 2012. — 957 p.

Sokal, R. R., & Rohlf, F. J. (2012). Biometry: The principles and practice of statistics in biological
research (4th ed.). W. H. Freeman and Company.

[HdopMmamiitamit pecypc
CRAN Task View: Analysis of Ecological Heterogeneous Data. [Enekrponnuii pecypc]. — Pexxum
noctymy: https://cran.r-project.org/web/views/Environmetrics.html

R Core Team. (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.r-project.org/ (R for Data Science: https://r4ds.had.co.nz/; R
nakeru: https://r-pkgs.org/, R Graphics: https://r-graphics.org/; Visualization in
R: https://rkabacoff.github.io/datavis/ )

R Programming Tutorial: https://www.tutorialgateway.org/r-programming/

Jlexuis 7. Kopensiuilinuii anaJjis

1. CyTHICTb KOPEJIALINHOIO aHAJI3Y.
2. KoeoimieHT Kopenauii sk Mipa JiHIHHOTO 3B’ 3KY.
3. MHOXMHHA KOPEJISLisl.

Jliteparypa

biomertpisa: HaBuanbHMM nociOHuk / Yxnagau: C.C. Yenyp. Yxkropoa: Bua-so VixkHY «IoBepnay,
2023. 196  c.https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/03541880-d914-4a3a-
8283-6731f6f3b65e/content

Pynenko B. M. Marematnuna cratuctuka. Hapuanenuii mocionuk. Kuis, 2012. 304 c.
Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

Sokal, R. R., & Rohlf, F. J. (2012). Biometry: The principles and practice of statistics in biological
research (4th ed.). W. H. Freeman and Company.

Jlexuis 8. Perpeciiinunii anami3

1. Perpeciitnuii anamis.

2. [TonsaTTS TIPO perpecito.


http://batrachos.com/biostatistica
https://cran.r-project.org/web/views/Environmetrics.html
https://l.facebook.com/l.php?u=https%3A%2F%2Fr4ds.had.co.nz%2F%3Ffbclid%3DIwAR3OC9vEbuTqErUEKNalxTZO-6QwG_KmY9HBLVTDKqUP2gVk1YPt6-Lr5Xs&h=AT0ZgAB3SRf8syRiojYidW5OzzF4HZJ9fbx3AuY59S_QshjJ7r-2oAFTYgoBb9LoaZW6XrpFR3SrrAx9vAiHIhyy-T9oSm74HCs8odxVRbTDfOTJdIpHFWR8K4O-&__tn__=-UK-y-y-R&c%5B0%5D=AT1chXHitHQg4t2zuXJPLGVlfdRibY95NWCzBZ86KzBwoWjcBrQrs76QUcDwpdJ9SnyxvDoQRKq78aJNC0XWESJn2MVW6ZPEyD1FuwyeWe6-qRNBsxNxdBBIgLpZuFVHR-4tpVIIx4xkKhyQYgpDsLIH8O1A-M0xMcvDFllK1NK6l3qGiAbXfePZA_isa9kYw-PGSwgYXwGkTk0XEFVu
https://l.facebook.com/l.php?u=https%3A%2F%2Fr-pkgs.org%2F%3Ffbclid%3DIwAR2oSusHzYYFOV87ogl4b1mDk4da84zvfwo_bpA1wyT7oXFDE2jFiTp6R3s&h=AT2nI5Cv-0ZE6U1A7Q1wtusgaIKqA25I0r3AJ2cZsx1ciQzpIpuAdw_XfZeATZusRghiSNcOl03jxlDibSBa9EAmPqnHV15HeaXeApxN4ZAQUCA7dKzok_EMdKzr&__tn__=-UK-y-y-R&c%5B0%5D=AT1chXHitHQg4t2zuXJPLGVlfdRibY95NWCzBZ86KzBwoWjcBrQrs76QUcDwpdJ9SnyxvDoQRKq78aJNC0XWESJn2MVW6ZPEyD1FuwyeWe6-qRNBsxNxdBBIgLpZuFVHR-4tpVIIx4xkKhyQYgpDsLIH8O1A-M0xMcvDFllK1NK6l3qGiAbXfePZA_isa9kYw-PGSwgYXwGkTk0XEFVu
https://r-graphics.org/?fbclid=IwAR1t6EfyTo_WZZf8RTL4Mb_6Tp7ZmqrAmOu9TBnZt_TuudicBDtb8WwLpNo
https://www.tutorialgateway.org/r-programming/

3. JliniitHa perpecisi. MHOXXUHHA perpecis.
4, TnTeprperallis perpeciiHiuX MOEJICH B €KOJIOT1i.
Jliteparypa

biometpis: HapuanpHmil mociOHuk / Yxinagad: C.C. Yenyp. Yxkropoa: Bux-so VkHY «I oBepnay,
2023. 196 c.https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/03541880-d914-4a3a-
8283-6731f6f3b65e/content

Pynenko B. M. MarematnuHna cratuctuka. Hauansauit mocionuk. Kuis, 2012. 304 c.
Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

Sokal, R. R., & Rohlf, F. J. (2012). Biometry: The principles and practice of statistics in biological
research (4th ed.). W. H. Freeman and Company.

[IpakTrune 3ansatrs 4. Kopeasiniiinmii i perpeciiinmii anajizu B PAST i R
Jliteparypa

biomerpis: HaBuanbHuii nocionuk / Yxnanau: C.C. Yenyp. Yxkropoa: Bua-so YkHY «["oBepnay,
2023. 196  c.https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/03541880-d914-4a3a-
8283-6731f6f3b65e/content

Pynenko B. M. Marematnuna cratuctuka. HaBuansHuii mocionuk. Kuis, 2012. 304 c.
Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

Sokal, R. R., & Rohlf, F. J. (2012). Biometry: The principles and practice of statistics in biological
research (4th ed.). W. H. Freeman and Company.

[Hdopmariitamii pecypc
CRAN Task View: Analysis of Ecological Heterogeneous Data. [Enextponnuii pecypc]. — Pexxum
noctymy: https://cran.r-project.org/web/views/Environmetrics.html

R Core Team. (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.r-project.org/ (R for Data Science: https://r4ds.had.co.nz/; R
nakeru: https://r-pkgs.org/, R Graphics: https://r-graphics.org/; Visualization in
R: https://rkabacoff.github.io/datavis/ )

R Programming Tutorial: https://www.tutorialgateway.org/r-programming/

Jlexuist 9. OcHOBH aHAJi3y NOJAIOHOCTI €KOJIOTIYHUX JAHUX
1. Mipu noniGHOCTI Ta BiACTaHI.

2. Inpexcn momiOHOCTI A1t OIHAPHUX Ta KUTbKICHHX JaHUX.

3. IloOGynmoBa Ta iHTEpHIpeTAaIlisi MATPHIIH MTOAIOHOCTI.

4. Niarpamu Benna.

Jlitepatypa


https://cran.r-project.org/web/views/Environmetrics.html
https://l.facebook.com/l.php?u=https%3A%2F%2Fr4ds.had.co.nz%2F%3Ffbclid%3DIwAR3OC9vEbuTqErUEKNalxTZO-6QwG_KmY9HBLVTDKqUP2gVk1YPt6-Lr5Xs&h=AT0ZgAB3SRf8syRiojYidW5OzzF4HZJ9fbx3AuY59S_QshjJ7r-2oAFTYgoBb9LoaZW6XrpFR3SrrAx9vAiHIhyy-T9oSm74HCs8odxVRbTDfOTJdIpHFWR8K4O-&__tn__=-UK-y-y-R&c%5B0%5D=AT1chXHitHQg4t2zuXJPLGVlfdRibY95NWCzBZ86KzBwoWjcBrQrs76QUcDwpdJ9SnyxvDoQRKq78aJNC0XWESJn2MVW6ZPEyD1FuwyeWe6-qRNBsxNxdBBIgLpZuFVHR-4tpVIIx4xkKhyQYgpDsLIH8O1A-M0xMcvDFllK1NK6l3qGiAbXfePZA_isa9kYw-PGSwgYXwGkTk0XEFVu
https://l.facebook.com/l.php?u=https%3A%2F%2Fr-pkgs.org%2F%3Ffbclid%3DIwAR2oSusHzYYFOV87ogl4b1mDk4da84zvfwo_bpA1wyT7oXFDE2jFiTp6R3s&h=AT2nI5Cv-0ZE6U1A7Q1wtusgaIKqA25I0r3AJ2cZsx1ciQzpIpuAdw_XfZeATZusRghiSNcOl03jxlDibSBa9EAmPqnHV15HeaXeApxN4ZAQUCA7dKzok_EMdKzr&__tn__=-UK-y-y-R&c%5B0%5D=AT1chXHitHQg4t2zuXJPLGVlfdRibY95NWCzBZ86KzBwoWjcBrQrs76QUcDwpdJ9SnyxvDoQRKq78aJNC0XWESJn2MVW6ZPEyD1FuwyeWe6-qRNBsxNxdBBIgLpZuFVHR-4tpVIIx4xkKhyQYgpDsLIH8O1A-M0xMcvDFllK1NK6l3qGiAbXfePZA_isa9kYw-PGSwgYXwGkTk0XEFVu
https://r-graphics.org/?fbclid=IwAR1t6EfyTo_WZZf8RTL4Mb_6Tp7ZmqrAmOu9TBnZt_TuudicBDtb8WwLpNo
https://www.tutorialgateway.org/r-programming/

Krebs, C. J. (2014). Similarity coefficients and cluster analysis. In Ecological methodology.
University of British Columbia.
https://www.zoology.ubc.ca/~krebs/downloads/krebs_chapter_12_2017.pdf

Jlexuist 10. KnacrepHmii anaiis
1. Knacrepuuii anamni3. Cnocobu kiacrepusariii.
2. lepapxiuHa KIacTepusarisi.

3. Meronu o6’ennanHs (single, complete, average linkage). [lo6ynoBa Ta iHTeprpeTanis
JCHIPOTPaM.

Jlitrepatypa
[Ta6anoB JI.A., KpaBuenko M.O. «CTaTuCTUYHUN OpaKyJsD»: aHali3 TaHUX B 300JI0Tii Ta €KOJIOTii.
2024. Onnanin-miapy4ynuk, http://batrachos.com/biostatistica
Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

IIpaktnune 3anatTa 5. Iepapxiyna kiaacrepusauis. Ilodynosa marpuus noaioHocri bpesi-
Keprica. Knacrepuuii anauiz B PAST i R

Jlirepatypa

[la6anoB JI.A., KpaBuenko M.O. «CTatucTUYHUIA OpaKy»: aHali3 JaHUX B 300JI0Tii Ta eKOJIOrii.
2024. Ounaiin-niapy4nuk, http://batrachos.com/biostatistica

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

Inpopmaniitauii pecypc
CRAN Task View: Analysis of Ecological Heterogeneous Data. [Enekrponnuii pecypc]. — Pexxum
noctymy: https://cran.r-project.org/web/views/Environmetrics.html

R Core Team. (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.r-project.org/ (R for Data Science: https://r4ds.had.co.nz/; R
naketu: https://r-pkgs.org/, R Graphics: https://r-graphics.org/; Visualization in
R: https://rkabacoff.github.io/datavis/ )

R Programming Tutorial: https://www.tutorialgateway.org/r-programming/

Ceminapcbke 3aHATTs 2. IloroaskeHHsl NUIaHy iHAMBIIYaJbHOIO 3aBJAHHSI 32 TEMOIO
aucepranii. BuGip ganux nuceptauiiftHoi poOOTH ISl CTATUCTUYHOTO
aHami3y.


http://batrachos.com/biostatistica
http://batrachos.com/biostatistica
https://cran.r-project.org/web/views/Environmetrics.html
https://l.facebook.com/l.php?u=https%3A%2F%2Fr4ds.had.co.nz%2F%3Ffbclid%3DIwAR3OC9vEbuTqErUEKNalxTZO-6QwG_KmY9HBLVTDKqUP2gVk1YPt6-Lr5Xs&h=AT0ZgAB3SRf8syRiojYidW5OzzF4HZJ9fbx3AuY59S_QshjJ7r-2oAFTYgoBb9LoaZW6XrpFR3SrrAx9vAiHIhyy-T9oSm74HCs8odxVRbTDfOTJdIpHFWR8K4O-&__tn__=-UK-y-y-R&c%5B0%5D=AT1chXHitHQg4t2zuXJPLGVlfdRibY95NWCzBZ86KzBwoWjcBrQrs76QUcDwpdJ9SnyxvDoQRKq78aJNC0XWESJn2MVW6ZPEyD1FuwyeWe6-qRNBsxNxdBBIgLpZuFVHR-4tpVIIx4xkKhyQYgpDsLIH8O1A-M0xMcvDFllK1NK6l3qGiAbXfePZA_isa9kYw-PGSwgYXwGkTk0XEFVu
https://l.facebook.com/l.php?u=https%3A%2F%2Fr-pkgs.org%2F%3Ffbclid%3DIwAR2oSusHzYYFOV87ogl4b1mDk4da84zvfwo_bpA1wyT7oXFDE2jFiTp6R3s&h=AT2nI5Cv-0ZE6U1A7Q1wtusgaIKqA25I0r3AJ2cZsx1ciQzpIpuAdw_XfZeATZusRghiSNcOl03jxlDibSBa9EAmPqnHV15HeaXeApxN4ZAQUCA7dKzok_EMdKzr&__tn__=-UK-y-y-R&c%5B0%5D=AT1chXHitHQg4t2zuXJPLGVlfdRibY95NWCzBZ86KzBwoWjcBrQrs76QUcDwpdJ9SnyxvDoQRKq78aJNC0XWESJn2MVW6ZPEyD1FuwyeWe6-qRNBsxNxdBBIgLpZuFVHR-4tpVIIx4xkKhyQYgpDsLIH8O1A-M0xMcvDFllK1NK6l3qGiAbXfePZA_isa9kYw-PGSwgYXwGkTk0XEFVu
https://r-graphics.org/?fbclid=IwAR1t6EfyTo_WZZf8RTL4Mb_6Tp7ZmqrAmOu9TBnZt_TuudicBDtb8WwLpNo
https://www.tutorialgateway.org/r-programming/

Monyns 11

CTATUCTUYHI METO/JU, XAPAKTEPHI JJIs1 CHHEKOJIOT'TYHUX JOCJII’KEHD .
OIIHKA BIOPI3BHOMAHITTA

Jlexuist 11. CuHeKoJIOTis SIK HANPAM €KOJOTiYHUX T0CinKeHb. Biopi3HoOMaHiTTS
1. Cunexomnorisg. CHHEKOIOT14HI JaHi.
2. biopizHoMaHITTS. [HBeHTapu3allis 610TH Ta MEpBUHHI JIaHI.

Jliteparypa

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.
Maggurran, A. E. (2004). Measuring biological diversity. Blackwell Publishing.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press.

Hooamxosa nimepamypa:

I'onybeup M.A. bioTuuHa pi3HOMaHITHICTH 1 HAyKOB1 MiAXoaAu A0 ii 36epexeHHs. — JIbBiB: Jlira-
Ipec, 2003. - 33 c.

I'ony6erns M. A. Exocuctemouoris. - JIpsiB: ITomi, 2000. — 316 c.

Begon, M., Townsend, C. R., & Harper, J. L. (2006). Ecology: From individuals to ecosystems (4th
ed.). Oxford: Blackwell.

Biodiversity: An introduction (2nd ed.). Oxford:

Jlexuis 12. OuiHka NOBHOTH A0CTiIKeHHS 6ioTH
1. Cunrnetonu i koedimient Tropinra.

2. EstimateS: knacu4HMi I1HCTpPYMEHTapiili MHHYJIOro JECATWIITTA Ta HOro CydYacHi
aJIbTePHATUBHU.

3. KpuBi HakonnmueHHst BUAIB. KpuBi po3pipKeHHS Ta €KCTPAIOJIAIIi.
Jliteparypa
Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.
Jlooamxkosuii inghopmayitinuii pecypc:

EstimateS: Statistical Estimation of Species Richness and Shared Species from Samples Colwell, R.
K. (2013). EstimateS: Statistical estimation of species richness and shared species from
samples. Version 9 User’s Guide.

Jlexuis 13. Anbga-6iopizHOoMaHITTS
1. OCHOBHI XapaKTepUCTUKH O.-PI3HOMAHITHOCTI.

2. Inpexcu pizHOMaHITTS. OOMEXEHHS 1HIEKCHOT O MMiIXOIYy.



3. CyuacHa KoHuemnuist ouiHkW OiopizHomaHITTS: uyucia Xuwia (Hill numbers) Ta mpodimi
PI3HOMAHITTHI.

4. KommiekcHa ctpareris ananizy iNEXT.4steps.
Jliteparypa

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.
Maggurran, A. E. (2004). Measuring biological diversity. Blackwell Publishing.
Jlooamxosa nimepamypa:

Hill, M. O. (1973). Diversity and evenness: a unifying notation and its consequences. Ecology, 54,
427-432.

Chao, A., Chiu, C. H., & Jost, L. (2014). Unifying species diversity, phylogenetic diversity,
functional diversity, and related similarity and differentiation measures through Hill numbers.
Annual Review of Ecology, Evolution, and Systematics, 45, 297-324.

[ndopmaniitnuii pecypc

Chao, A. & Hsieh, T. C. (2023). iINEXT4step: Online rarefaction and extrapolation analysis.
https://chao.stat.nthu.edu.tw/wordpress/software-download/inext-online/

Ceminapcbke 3aHATTS 3. Inaexcu OiopizHomaniTTs. CyuyacHuii aHani3 Oiopi3HOMaHITTS 3a
aonomorow iNEXT i iNEXT.4steps

Jliteparypa

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.
Maggurran, A. E. (2004). Measuring biological diversity. Blackwell Publishing.
[Hdopmamiitamii pecypc

Chao, A. & Hsieh, T. C. (2023). iINEXT4step: Online rarefaction and extrapolation analysis.
https://chao.stat.nthu.edu.tw/wordpress/software-download/inext-online/

CRAN Task View: Analysis of Ecological Heterogeneous Data. [EnexTponnuii pecypc]. — Pexxum
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R Core Team. (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.r-project.org/ (R for Data Science: https://r4ds.had.co.nz/; R
nakeru:  https://r-pkgs.org/, R Graphics: https://r-graphics.org/;  Visualization in R:
https://rkabacoff.github.io/datavis/)

Jlexuis 14. BeTa-pi3HOMaHITTS Ta MOAIOHICTH YTPyNOBaHb
1. Bubip 1 oOunciaeHHs iHAEKCIB MO1I0HOCTI/BIIMIHHOCTI.

2. AHani3 KOMIIOHEHTIB O0eTa-pi3HOMaHITTs, turnover (3aMiHy BUAIB), nestedness (BKJIaJ€HICTD),
nepeBipka TOMOT€HHOCT1 TUCTIEPCIH.

3. Meroau Bi3yanizailii pe3ynbTaTiB MOPIBHSIHHS BHIOBOTO CKJIAy PI3HUX CIIUTBHOT.
Jlitepatypa

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.
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Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press. Gaston, K. J., & Spicer, J. I. (2004).
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Jost, L., Chao, A. and Chazdon, R. L. (2011). Compositional similarity and beta diversity. In
Biological Diversity: Frontiers in Measurement and Assessment, pp. 66-84 (eds A. Magurran
& B. McGill) Oxford: Oxford University Press.

Jlexuist 15. MeToau 6aratoBuMipHoi opauHanii
1. Ines opauHaii B ekoJiorii.
2. CratuctiuHa nepeBipka pizauii mixx rpymamu (ANOSIM, PERMANOVA).
3. HemeTpuune 6araropumipHe mkamoBaHHsa (nMDS).
Jlitrepatypa

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press. Gaston, K. J., & Spicer, J. I. (2004).

Llooamxkoea nimepamypa:

Anderson, M. J. (2001). A new method for non-parametric multivariate analysis of variance.
Austral Ecology, 26, 32-46.

Ceminapcbke 3aHATTA 4. Ouinka noaidoHocti Ta Binminnocti yrpynosaus. Tectu ANOSIM,
PERMANOVA. Bisyajnizaumiss eKoJIOTi4YHOI CTPYKTYPHM MeTOIAOM
NMDS. ITo6ynoBa Ta iHTepnpeTrauisi opaAMHALIHHUX aiarpam.

Jlitrepatypa

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press. Gaston, K. J., & Spicer, J. I. (2004).
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Biometrics, 62, 245-253.
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CRAN Task View: Analysis of Ecological Heterogeneous Data. [EnekTponnuii pecypc]. — Pexum
noctymy: https://cran.r-project.org/web/views/Environmetrics.html

R Core Team. (2024). R: A language and environment for statistical computing. R Foundation for
Statistical Computing. https://www.r-project.org/ (R for Data Science: https://r4ds.had.co.nz/; R
nakeru:  https://r-pkgs.org/, R Graphics: https://r-graphics.org/;  Visualization in R:
https://rkabacoff.github.io/datavis/)
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Jlexuis 16. Kanoniunwmii anaji3s Binnosinnocreii (CCA)

1. I'panienTHUI aHAI3 y CHHEKOJIOTI.

2. Jlorika meroay. IHTepnperanis pe3yJbTaTiB.
Jlitepatypa

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press. Gaston, K. J., & Spicer, J. I. (2004).

Jlekuis 17. Anani3 naamipuocri (RDA)

1. Pizauns mixk CCA 1 RDA.

2. Bumoru g0 nanux. IHtepnperanis pe3yabTaTiB.
Jliteparypa

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press. Gaston, K. J., & Spicer, J. 1. (2004).

[Ipaktrune 3anarTsa 4. Kanoniunuii anani3z Bignosignocreii (CCA) i anauxiz HagmipHocTi
(RDA) B PAST i R. IloGyaoBa rpa¢ikiB, iHTepnperauis
pe3yJbTaTiB.

Jlitrepatypa

Legendre, P. & Legendre, L. (2012). Numerical ecology (3rd English ed.). Elsevier.

Quinn, G. P. & Keough, M. J. (2002). Experimental design and data analysis for biologists.
Cambridge University Press. Gaston, K. J., & Spicer, J. I. (2004).
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nakeru:  https://r-pkgs.org/, R  Graphics: https://r-graphics.org/;  Visualization in R:
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Jlexuis 18. Audepenuianisa Ta iHauKanisi yrpynoBanb
1. IlopiBHSIHHS 32 JOMTOMOT' OO aHaMi3y crennu(igHOCTI BHIIB.
2. Po3paxyHok iHquKaTopHUX 3HaueHb (IndVal)

3. Ominka BHECKy BHUIB Y po30ikHOCTI yrpynoBanb (SIMPER -tecT).
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Ceminapcbke 3ausatTs 5. IndVal i Simper Tect B PAST
Jliteparypa
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Ceminapcbke 3aHATTS 6. 3aXHCT IHAMBIAYAJIbHOTO 3aB1aHHS

InauBinyajibHe HABYAJIBbHO-A0C/Ii/IHE 3aBIaAHHA

Tema i meTa, a TaKOXX METOAU CTATUCTHYHOIO aHaji3y Ta IJIaH BUKOHAHHS (OPMYIOTHCS
BIJIMTOBITHO /10 3aBJIaHb U CEPTAIIHHOTO TOCIIHKEHHS 3700yBaya OCBITHROTO PIBHSI.

Bumoru 10 BUKOHAHHSA: CTATUCTHYHUN aHaNi3 MOBUHEH OyTH BUKOHAHHH 13 BUKOPHCTAHHIM
cyyacHoro nporpamHoro 3aoesnedeHns (PAST) ta makeriB MmoBu R. Kputepiem oliHIOBaHHS €
BMIHHA 3/100yBaya MOSICHUTU CYTh IPOBEIEHOr0 aHalli3y, a TaK0XX BMIHHS IHTEPIpPETyBaTH
pe3yJbTaTH BiJl IPOMIKHHUX €TaIiB 10 BUCHOBKY.
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