1.MaTemaTuKa i MaTeEMaTMKO-CTaTUCTUYHI METOAM B Bionorii Ta MEAULIVHI:
IX pOnb Ta ICTOPIsi 3aCTOCYBaHHS;

> [peameT 6i0N0rivYHOI CTaTUCTUKN;
3. IMOBIPHICTb. 3Ha4YeHHS Teopii MMOBIpHOCTEN B Bionorii;

4 OCHOBHI NOHSATTS TEOPIi MIMOBIPHOCTEMN:
NOHSATTS MMOBIPHOCTI, BUNpoByBaHHS i mogii Sk koYosi B TU
BMAM BMMAAKOBUX MOAIN
KNnacMyHe BU3HAYEHHS NMOBIPHOCTI; BNACTUBOCTI MMOBIPHOCTI
KoMbiHaTopuKa i ii OCHOBHiI (hbopMynn Ta npasuna



1. MatemaTtuka i MaTemMaTuko-CTaTUCTUYHI MeToan B Bionorii
Ta MeOuUKHI: IX ponb Ta ICTOPIS 3aCTOCYBaHHSA

17 Po3paxyHOK pyxy
cTopivys TBapuH
BusHaueHHs
18 MaTeEMaTUYHUX
cTopiyvus 3aKOHIB Nobyaosu
NYOSIMHUX COT
19-20 BB?@?“O Lol
CTopi3 cBpotnesi
(1899 p) <R

OCHOBMU




2. NpegmeT BiosioriyHoI CTaTUCTUKK
3. IMOBIpHICTb. 3Ha4eHHA Teopil MMOoBIpHOCTEN B Biornorii

byab-aknn 6ionoriyHnn o6’
EKT, SKMW AOCAIMKYIOTb i3 3aCTOCYBaHHAM
pPaxyHKy abo Mipu (KiNbKICHUX XapaKTepUcTuk) 3
METO BM3HAYEHHS MOro SKiICHMX BNACTUBOCTEN



— L|& MOXX/IMBICTb 3[IMCHEHHSA NEBHOI NoA,i
Y BU3HAYEHIN KiNbKOCTi BUNAAKIB i3 3aranbHOI KiNbKOCTi
MOXXJTUBUX;

— CTYNiHb YNEBHEHOCTI B TOMY, LLO noais
BinOyaeTbCH

— CYKYMHICTb MoAin S, Npu AOTPUMAHHI
SIKMX BUMNaZKoBa rnoais A Mmoxke BiabyTuce.

— pe3ynbTaT BUNpoOyBaHHS.



_ 7 — e nojis, aka 060B'A3K0BO BiAdYAETLCA NpU
NOTPUMAHHI NEBHOI CYKYNHOCTi YMOB.

: |7 — Le nojis, aka 0boB’A3KoBO He BiAbyAeTbLCA Mpw
NOTPUMAHHI NEBHOI CYKYNHOCTi YMOB,

_ — e noais, sika npu A0TPUMaHHI CYKynHOCTi yMOB
MoXXe abo BiabyTucs, abo He BiabyTUCS.

— MaCOBI BVII'IaD,KOBI I'IOLI,II AKI MOXYTb
6araTopa3OBo crnocTepiratuca npu 30iNCHEHHI OQHUX | TUX CaMuUX YMOB.

_ ] : 3aKOHOMIPHOCTI, AKMM NiAKOPKOTHLCH
MAaCcoBi BUMaaKoBi noail



— e noaii, Konu nosiBa 0AHOI 3 HUX BUK/IHOYAE MOSBY
iHLUMX MOAiMA Y OAHOMY i TOMY X BUMPOOYBaHHI

- Lie nogii, Konu nosiBa 0fiHOI 3 HUX He BUKJIOYAE NOsBY
iHLLIMX MOAIN Y OAHOMY | TOMY > BUMPOOYBaHHI

— ue nogii, AKi Mpy AOTPUMaHHI CyKYMHOCTi YMOB
MaloTb OHAKOBi MMOBIPHOCTI BILI,6YTVICFI

— CYKYMHICTb MoAil, Konu B pe3ynbTaTi
BMNpOobyBaHHA 3'aBuacb xo4a 6 oaHa 3 rpynu noain

nosiea xoda 6 oAHi€El NoAii 3 NOBHOI rPynu NoAiX € BiporiaHa noais,

KO/IM MOAIi, sIKi YTBOPIOIOTb MOBHY rpymny € MOMapHO|HECYMICHI, TO Yy
pe3ysbTaTi anpOGyBaHHﬂ 3'ABUTbCA OAHA i TiNbKW OAHA 3 LUX NoAin



— BiQHOLLUEHHS KiNbKOCTI pe3ybTaTiB
BUNPOOYBaHb, SKi CNpUsItOTb MosBI Noaii A, A0 3aranbHol KislbKOCTI
PIBHOMOXX/IMBUX HECYMICHUX eNneMeHTapHUX pe3ynbraTiB
BMNPOOYBaHb, O POPMYIOTb NMOBHY rpyny:



= VIMOBIpHicTb 4OCTOBIpHOI Noaji = 1,
= VIMoBipHicTb HemoxuBoi mogii = 0,
= VIMoBipHicTb BUNaakoBoi noaii — AoAaTHe uncio Mixk Qi 1:




dopmynn KOMBIHATOPMKK

— po3Ain Teopii NMOBIPHOCTEN, AKUW AOCIIAKYE KiNbKOCTI
KOMbiHaUiN, SKi NpyM BUKOHAHHI NEBHMX YMOB MOXXHA CKNACTU 3 €/IEMEHTIB
(byab-sIkoi npupoan) 3a4aHoI MHOXUHK

— KOMbiHaUji, ki MOXHa CopMyBaTh 3 QOHUX | TUX Xe N
€/IEMEHTIB, LU0 BIAPI3HAITLCA NOPSAAKOM PO3TallyBaHHA €/1EMEHTIB:

— KOMbiHaUil, CKnaaeHi 3 n pi3HNX eNleMeHTIB No m, SKi
BiAPI3HAOTLCS abo nopsakoM, abo CKNagoM eneMeHTiIB:

popMyna po3MmilleHb, Konu (m = n), NEpPeTBOPIOETLCHA B hopMyny
nepecTaBfeHb:



= [lpyknag:

= CKinbKkn TeTpaMepiB MOXHa CKIacTu 3
6 aMiHOKMCNOT, KON BaXX/IMBUWN HE
TINbKU CKNag, ane i Nopsaaok ix
pPO3TallyBaHHSA?



3acTocyBaHHA enekTpoHHuX Tabnuub Microsoft Excel
a9 po3paxyHKy 3a dopmMmynamMmmym KOMOIHATOPUKMI:

B3 Microsoft Excel - Kuura1
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Macrep dyHkumM - war 1 u3 2

Momck hyHKLYN:

BseauTe KPaTKOE ONMCaHUe ASMCTBMA, KOTOPOE HYXKHO
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CTaTUCTUYHI MEPECT,

Yncno n
BubpaHe_uncno m
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BosBpallaeT KONMYeCTEO NEPECTaHOBOK ANA 33A3HHOMO YMCNa 06BEKTOB.

BblﬁpaHHOE_‘IMCIIO uenoe 4Yucno, sadarouee KoNM4ecTeo 00BEKTOB B KaxA0H
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o — KOMbiHaUil 3 n pi3HMX e/leMeHTIB N0 m, SKi
BIAPI3HAIOTLCA CK1ajOM €/IEMEHTIB!:
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BossBpalaeT KonM4ecTso KOMBMHELWIN ANA 33A8HHOr0 YMCNa 3NEMEHTOB.
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"I”CIIO_BbIGDBHHbIX YWCNO 3NEMEHTOB B K&XA0M KOMBMHaLYM,

CnpaBKa no 3Toi hyHKLM 3HadeHue: 36 ] [ OTmMeHa ]




00 cpopMyI1 KOMBIHaMOPUKU:

Konu nesknn o6’ekt A MOXHa
BMOpaTh 3 CYKYNHOCTI 06'eKTiB
m cnocobamu, a iHWnn o6’ekT
B MO)xHa BMbpaTtu 3 Hei n
cnocobamu, To

Bnbpatn abo A, abo B MoxHa
(m+n) cnocobamu.

Konn 06’ekt A MOXXHa BUbpaTu
3 CYKYMNHOCTi 06’ekTiB M
criocobamu i Micas KOXXHOro
Takoro Bnbopy o6’ekT B MOXHa
BMbpatn n cnocobamu, To

napy o6’ekTiB (A,B) y
BKa3aHOMY MOPSAKY MOXXHa
BnbpaTtn (m*n) cnocobamw.




[puknao:

= Y KNiTUi cnaatb 5 muwen: 3 YopHi Ta 2 6ini. JocniaHnk Hayaady
6epe 2 muLli. ka MMOBIPHICTb, WO cepea HMX byayTb TaKi MULLI:

a) oHa YopHa i oaHa 6ina,
6) ABi YOpHI



Po3B’130K: 3arasibHa (opMyna, Ky MM BUKOPUCTAEMO — hopMya
KNaCUYHOro BM3HAYEHHS MMOBIPHOCTI:

[lonepeaHi MipKyBaHHS: HaM HeMaE€ pi3HuUi, y
KoMy nopsaky 6yayTtb aictaBatv Muwien (TobTo sk 61 Ha MuLax 6ynu
HOMepW, TO HOMep BUTArHYTOI MULLI Ta NOPSAAOK NOSBU LIbOrO HOMepa He
MaB 61 3Ha4YeHHS — rofIoBHE Lie KOosip), ToAi Y BCiX BapiaHTax
BMKOPUCTOBYEMO $IK 6a30BY — (pOpMYy/y. CROMYYEHb:

C))



= AHanorivyHo Ans 3aBaaHHS 6) :
P(A) =

: 3! 1%2%3
21.(3-2)!  1%2
! 1%2

0-(2-0)! 1%2
S| 1%2%3%4%5 120




