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Beryn

TEOPISI IMOBIPHOCTEM — ne camocrifina MaremMaradana HayKa, 9Ka BUBYAE BUIAI-
KOBI sIBHIIA 1 mporecu. BoHa € 0cHOBOIO BHKJIaIaHHS 0AaraTboX €KOHOMIYHHUX, COIIOJIOMYIHUX Ta
CIeTiaJTbHAX AUCIUILTIH. ToMy Teopid WMOBIpHOCTel € CKJIaI0I0 HaBYAJAbHOI JUCIUILTIHT «Bu-
A MaTeMaTuKay, SKa BUKJIQJTAETHCS I 3/100yBadiB MEPIIOr0 OCBITHHOIO PIBHSA BUIIOI OCBITH
JIEHHOI Ta 3a049HOl (popMu HaBUaHHg creriatbaocTeir 051. Exonomika, 072. @inancu, 6aHKIBCHKa,
cIpaBa, cTpaxyBaHHus Ta ¢donjgoBuilt punok, 073. Menezkment, 075.Mapkerunr, 015. [Ipodeciii-

Ha OCBiTa (€KOHOMIKA).

Meta 115010 HaBYAJIBLHO-METOJUYHOIO MOCIOHUKA — O3HAHOMHUTH CTY/IEHTIB €KOHOMIUHHX
CIEIIATbHOCTEH, & TAKOXK 3alliKaB/JIeHUX 0Ci0, 3 OCHOBHUMHU TOHATTAMUI, METOJIAMHE, T€OPEMAMHU
Ta popmysiamu Teopii IMOBIpHOCTEN Ta JAOMOMOI'TH TM HAOYTH HABUYOK 3aCTOCYBAaHHS TEOPETH-

YHOT'O MaTepiaJly /i BUPINIEHHT MPaKTUIHUX 3a/ad.

[TocibHuK CKJIaJIA€THhCS 13 JABOX PO3JLJIIB, KOXKEH 13 dKUX po3uojijeHnit 3a remamu. o
KOYKHOI TeMU KOPOTKO 1 JIOCTYIHO BUKJIAJEHWI TeOpeTUYHUil MaTepias, mepeabadeHuit mpo-
rpaMoIo, 3alpONOHOBAHO 3pa3KM PO3B’ga3yBaHHd 3aa4d. J[1s 3aKpinjeHHss BUBYEHOTO MaTepia-
Jly 3/100yBavaM MPOMOHYETHC JIATH BIJIIIOBI/I HA TEOPETUYHI MUTAHHSA Ta PO3B’dA3aTU PsJL 3a-
Jad. Bkirodeni y mociOHUK 3aBIaHHS JJIsi CAMOCTIHHOI'O BUKOHAHHS MOXKYTh OyTH BUKOPUCTaH1
K 1HJIMBIIyaJIbHI JOMAIIHI 3aB/IaHHsd, PO3PAaXyHKOBI ay/IMTOPHI Ta IPHU IiJITOTOBII 3/100yBaviB
JI0 MOJIYJIbHOI KOHTPOJBHOI POOOTH Ta IACYMKOBOIO KOHTPOJIIO. PO3B’d3yBaHHd 3a1a4 — I
000B’SI3KOBA CKJIAIOBA [MPH BUBYEHHI JUCIUILIIHK. 3a1adi Teopil #MOBIpHOCTEHl 9acToO MaioTh
HEMaTeMaTHYHY MOCTAHOBKY,TOMY JJid iX PO3B’sd3aHHA NOTPIOHO BUKOPUCTOBYBATU TEOPETHKO-
iiMoBipHicHi miaxoau. | TiIbKY 3aKpilJIeHHS OTPUMAHUX 3HAHD 3a JOTOMOIOI0 BUKOHAHHS Mpa-
KTUYHUX 3aBJaHb HABYUTDH Oy/lyBaTU KOPEKTHI MareMaTU4YHI MOJEJ/I JIjId €KOHOMIYHUX BUIA/I-

KOBHX IIPOIECIB.

st po3B’d3aHusd 3a/a4 3 Teopil WMOBIpHOCTEN HEOOXIIHO KOPUCTYBATUCH TabJIMUILEMU

JIeAKHUX CcHeliaabHuX (PYHKINN, sKi, I 3pyIHOCTi, HaBeJIeHi B JOJATKY.

HapuasibHO-MeTOMYHUT TOCIOHUK PEKOMEHIYETHCS BUKOPUCTOBYBaTH 3/100yBadaM sk Oa-
30BUI IPU BUBYEHHI BiIIMOBIIHUX 3MICTOBUX MOJYJIB, aje 0axKaHO KOPHCTYBATHCS # iHIMUMHU
Jikepesiamu. e J103BOIUTE MONIHOUTH TEOPETUYHI 3HAHHS, YIOCKOHAJUTA HABUYIKU PO3B’ T3aH-
He TPAKTUYHUX 33719 Ta PO3MIUPUTH YABICHHS PO WMOBIPHICHI M IXOAN TPHU BUPIMIEHH] TPU-

KJaIHUX 3a7ad.



Poz i 1

OcCHOBHI IIOHATTS Ta TeOpeMU Teopil
iimoBipHocTi. I1loBTOpH1 He3aj1exKH1

BUIIPOOYBaHHS

1.1 OcHoBHiI ¢popmMyn KOMOIHATOPUKMT

Kombinamopurxa — camocTifiHuil po3/iji MaTeMaTUKH, 10 BUBYAE Pi3HI CcHOCOOM NOEIHAHHS

eJICMEHTIB.

O3HatOMUMOCSI 13 OCHOBHUMHE MOHATTS Ta (DOpMYy/IaMu KOMOIHATOPUKH.

Oszsnauentg 1.1 Pisni epynu, ckaadeni 3 6ydo-aKuxr esemenmis, wo Gi0pIi3HAIOMBCA CACMEN-
mamus abo NOPAJKOM T POIMAULYEBAHHA, HA3UBUIOMBCA CTLOAYKAMU GO0 KOMOIHAUIAMU UUT

eAEMEHMIE.

Kowmbinarii 6yBaoTh HACTYIIHUX BHIIB:
1) mepecranoBKa;
2) po3MileHHs;

3)crosy dYeHHsl.

Oznauenns 1.2 Ilepecmanoskamu n eaemMeHMI8 HA3USAIOMD KOMOIHAULE 3 Yux N ene-

MEHMIB, AKL 6L0PIBHANMBCA MIHC COO00 NOPATKOM POSMAULYBAHHSA CACMEHMIE.

KitbKicTb mepecTaHOBOK 3 1 €JIEMEHTIB 3HAXOUMO 3a (POPMYJIOIO:
P,=1-2-3-...-(n—1)-n=nl!

[Tosnauenns n! auraerbea "n daxropiar ".

SayBaxkenna 1.1 0! = 1.



Osnauentdg 1.3 PosmiweHHaAMU 3 N eaemMeHmie Nno k eaemMeHmie Has3usaomscs ma-
Kt KOMOTHAULE no k esemenmis, Akl GIOPI3HAIOMBCA T0oUa 0 00HUM eAEMEHMOM GO0 NOPAIKOM

eAEMEHMIE.

KintbkicTh po3MmilieHb 3 n eJ1eMeHTIB 10 k eJIeMeHTIB 009IHCII0EMO 3a (DOPMYJIOIO:

n!

Agzn-m—l)-(n—z)-...-(n—k:+1)=m

Oznauennsa 1.4 Cnoayuernnamu i3 n eaemenmis no k esemenmie Ha3usaomsv pisHo-
MaHIMHT KomOIHauii no k esemenmis, wo 610pidHaomoca odna 6id 00Hoi Tovwa 6 odnum ene-

MEHTILOM.

Ix gucsio 3naxoauMo 3a HOpPMYJIOIO:

!
Ok — n;
" (n—k)E!

Mizxk KiJIbKICTIO pO3MIllEHDb, IEPeCTaHOBOK Ta CHOJIYyYeHb ICHYE 3B SI30K:
n

Ak
k_Zn
O_Pn

IIpu po3B’si3yBaHHI 33784 JOMITBHO BUKOPUCTOBYBATH TaKi BJAACTUBOCTI CIIOJIyY€Hb:

1. CF=Cn ",

2.0+ C+ C?+ ..+ C=2m,
3. Ct =1,

4. C% =1,

5. Cr =n.

IMpukaan 1.1 Ckirvku n’AMUHANHUT YUCEA MOHCHA 3GNUCEMU, BUKOPUCMOBYOYU N AMb Pi-

3HUT YuPp, Kpim wysa?

¢ Kowmbinarii, o yTBOPIOIOTE 3 I'SITH Pi3HUX U@ I ATH3HAYHI 9UCIA, MOKYTh BiJIPI3HATHCS
JIUTIIE TOPSAIKOM TP, TOMY Taki COJIyKH OyIyTh MEePEeCTAHOBKAMHU 3 I ATU egeMeHTiB. [l

PO3PaxyHKY IX KLIBKOCTI CKOPUCTAEMOCH (POPMYJI0IO:
P,=nl, P,=51=1-2-3-4-5=120.

Otke, i3 W'saTH pizHux nudp MoxKHA cKiaacTr 120 I’ ITU3HAYHAX JHCEJT. ¢



IMpuknan 1.2 Ckiabku mpoor3HaAuHUL YUCEA MOHCHA CRAGCTU 13 MHodcUunU yudp 1;2;3;4;57

¢ OckinbKu TPhOX3HAYHI YKCJIa, CKAIEH] i3 D 3amannx mudp, — e € KoOMOiHaIil, siKi Biapi3Hs-
I0ThCd MizK cOD0I0 X04a 6 OJIHUM ejieMeHTOM ab0 CKJIaJIeH] 13 TUX CaMUX eJIeMEeHTiB, pO3Tallo-
BaHUX Y PI3HOMY IOPSJIKY, TO HaM IIOTPIOHO MiApaxyBaTH YUCJIO PO3MIIIEHD i3 5 eJIeMeHTiB 110

3 enmeMmenTu. /i nboro ckopucTaeMocst (hopMyJIolo:

|
A=
" (n—k)!
Tomi
A = ! =3-4-5=60
S (5-3) e

Otke, i3 w'aru 3amaHux nudp MoxKHA cKaacTh 60 pi3HUX TPhOX3HAUHUX dHCET. ¢

IMpuknax 1.3 Axademiuna epyna ckaadaemues i3 20 cmydenmis. Ckiavkoma cnocobamu mo-

AHCHA BUOPAMU KOMICIIO Y CKAGDL MPLOX 0Ci0?

¢ o cknamy KoMicii MOBHHHI BXOAUTH TPH CTYIeHTH. Komicii BBaXKaroTbCs PI3HUMH, SIKIIO
BLIPI3HAIOTBCA X04da O OJHUM CTYJIeHTOM. ToMy po3risiayBaHi KOMOIHAIIl € CHOJYYeHHSIMH.
Bukopucraemo dopmyiry:

|
Ck = v
" (n—k)E!

i mpoBeIeMO OOYUCTEHHS:

200 200 18-19-20
(20 —3)!13! 173! 1-2-3

Cay = = 1140.

Otxke, i3 20 CTYIEHTIB MOXKHA, CTBOPUTH Pi3Hi KoMmicii mo 3-ox cryaenTis 1140 cmocobamu. ¢
IMuranuga ajiga camomepeBipKu

1. o € mpeamerom KOMOIHATOPHUKHI!

2. ¢ki koMmbiHAI] HASKBAIOTH IepecTaHOBKAMHU?! ZIK MO3HAYAIOTH Ta OOUHUCIIOITh KiIbKICTh

MepecTaHoOBOK !

3. 4ki xombiHaIl HA3WBAIOTH PO3MIMIEeHHIME? 2K MO3HAYAIOTH Ta OOUYHCIIIOTH KiIbKICTH

po3MiteHn?

4. dxi xombGiHaIl Ha3UBAIOTH CHOJYYeHHAMHU! ZIK MO3HAYAIOTH Ta OOYUCIIOTH KLIbKICTD

CIIOJTy 9YeHB?

5. ¢Iki BIACTUBOCTI CMOJIYyYeHb JIOMIIBHO BUKOPUCTOBYBATH TIPU OOUUC/I€HHI?



3aBOaHHA IJiI CAMOCTIMHOIO BUKOHAHHSI

1. CkinbKu Pi3HUX 9OTHPU3HATHUX ABTOMOOITHLHUX HOMEPIB MOXKHA CKJjacTtu i3 mudp 1, 2,

3,4, 5, 67

2. CkinbkoMma crrocobaMu MOYKHA BU3HAYUTH KOMICIIO Y CKJIa/i YOTHPHOX Y0JI0BIK i3 17 cre-

miaJicTis?
3. CkinpkoMa crocobamMu MOXKHA PO3CAIUTH CiM'10 i3 6 0cib 3a MeCTUMICHEUM CTOJIOM?!

4. Enexkrpuuka mae Bicim BarouiB. CKibKu iCHY€ CITOCODIB PO3MITIEHHS Y0THPHOX TTACAYKH-

piB, SIKIIO B KOXKHOMY BaroHi MOBUHHO OyTH HE OL/IbIe OJHOTO Macakupa’

5. 3 90THPBOX MEPITOKYPCHUKIB, MECTH JPYTOKYPCHUKIB Ta I'SITH TPETbOKYPCHUKIB Tpeba
oOpaTu TphOX CTYIEHTIB Mg ydacTi B KoH(pepenii. CKiaTbKoMa crocobaMu e MOKHa

3pobUTH, AKIIO cepell OOpaHUX MOBHHHI OyTH CTYACHTH 3 Pi3HUX KypCiB?

6. ¥V kop3uHi MicTuTbca 10 6iaux 1 8 YopHuX KyJIboK. CKLIBKOMA CIOCODAMH MOYKHA, B3ATH

5 KyJIbOK Tak, mob cepej HUX 6ys0: a) b yopuux; 6) 2 6iii i 3 4opHi KyabKu?

7. Y maprtil 3 20 BupobOiB MicTuThcs 12 crammapraux. Hapmanuns BubupaioTb 6 BHPODIB.
CxkinbpkoMma criocobaMn MoyKHa 3pobnuTu BUOIp Tak, mob O0ya0 4 crangapTHi 1 2 HecTaHIap-

THI BUpOOU?!

8. I3 48 nenerariB koudepenmii Tpeba obpatu npe3ugio 3 5 ocid i jgenerario i3 3 ocib.
CkijibKOMa CIIOCOH6AME MOZKHA 3/(IACHUTH BUOID, SIKIIO &) WICHN IPE3UJIii MOXKYTh BXOJAUTH

JI0 CKJIAJY JeJierariil; 6) dieHu mpesu/il He MOBUHHI BXOJMTH 0 CKJAJY JeJerail.

9. CrymzeHTHn Apyroro Kypcy 3TiJHO HaBYAJBLHOTO IIAHY BUBYAOTHL 9 mucrumiin. Ha omun
JICHb MOXKHA IJIAHYBATH 3aHATTH 13 YOTUPHOX JUCHHUILIIH. CKiIbKOMa CIocobaMU MOXKHA

CKJIACTH PO3KJIAJL 3aHATH HA OAWH J€Hb!

10. /1o mpocdkomy BubOpano 7 oci6. 3 HEX MOTPIOHO 0OpaTH roJoBy IPOodpKOMY Ta HOro 3acTy-
nanka. CKiTbKOMa Crrocobamu 1e MOXKHA, 3pOOUTH !
1.2 BunpobGyBanHsa Ta moaii. Omeparii HaJ| oMM

BuBuenus KOXKHOTIO SBHINA B MOPSJIKY CIIOCTEpEXKEHHSA adO TPOBEACHHS JOCJiLy MOB'SA3aHO 3
BUKOHAHHAM JIeIKOTO KOMILIEKCY YMOB (BUIpPOOyBaHHsIM). Pesyabrar abo HACTIIOK BUIPOOY-

BaHH4 HA3UBAETHLCA no0dicto. HO,ZLH IIO3HAYAaThCAd BEJIUKUMU JIATUHCHBKHUMHA ﬂiTepaMI/I
A7 B> C? - A17 A27 A3> e Bla B27 B3a

Ozsnauennsa 1.5 EaemenmapHoro nodi€ro Ha3uBaEMbCA HAUNPOCTIWUT PESYALMAM, GUNPO-

OYyBaHH.



EsiemenTaphi no/ii po3riisialoTbCsd 9K HEPO3KJIa/IHI Ta B3a€MOBUKJIIOYHI 110/1i1. Bei ejiementaphi

noii, siki BiJIOYBaIOTHCA B Pe3YJIbTATI BUIIPOOYBAHHS, YTBOPIOIOTH HPOCTIP eJIeMeHTaAPHUX O,

[Toail noiifA0ThCs HA BULAJIKOBL, JIOCTOBIPHI Ta HEMOXKJ/IUBI.

O3zuavenns 1.6 [lodia A nasusaemvea 8uNadK08010, AKUWO B0HA MONCE NPU GUNPOOYESAHH]

abo 6idoymucs, abo He 6100YyMuUCA.

O3zuavenns 1.7 [lodia A nasusaemovcs docmosipHot0, AKUO 80HA NPU 6UNPOOYSAHHT 8100y~

demubea 00606 °43%K060.

HocrosipHa nojis noznadaerbes cumvpoiom  ("omera™)

O3zuavenns 1.8 [lodia A Ha3uBAEMBCA HEMOHCAUBOIO, AKULO BOHA NPU BUNPOOYEAHHT Gi0-

bymucsa He Mmodce.

HemozKIMBa TO/Iis MO3HAYAETHCsT CHMBOJIOM & (IOPOKHST MHOXKHHA)

Hanpukia, gKImo B UKy po3MilieHi reoMeTpudHi birypu — KyJid, mipamiga i mpu3ma,
To mojiis A— {3 amumka gicTaioTh Ky abo mipaminy, abo mpusmy } € gocToBipHOIO nomieo. [To-
nist B — {3 amuka micTaroTh KOHYC} € HeMOKIuBOW 1 mofis C' — {3 dmuka JiCTaloTh Ky/II0} €

BUIIAJIKOBOIO IIOJIEI0.

Ham momissmMu MozKHa BUKOHYBATH OCHOBHI MaTeMaTHIHI OTEpallii, Mo TO3BOJISIIOTH OITUCA-
TH CKJAJHINI BUIAIKOBI Ipolecu. Bu3HadeHHI UX ollepalliifi MOXKHA IOJATH MOBOIO OIEepaIliii

HaJd MHOXKHHaMMH.

Oznauennda 1.9 Cymoro (06’ednannam) nodii A i B nasusaioms nodivo A+ B (AU B),

axa 6i06ydemuvcea modi, koau 6id6ydemvea npunatimui 0ona i3 noditi A wu B (6id6ydemwves abo
nodia A, abo nodia B, abo o6udsi nodit A ma B). (Puc.1.1)

0/

Puc. 1.1: giarpama Benna-Eiiepa, na sikiit nokasana cyma nogiii A+ B (AU B)

Ilpuknan 1.4 drxwo npu nocmpiai 6 uiav nodia A-{nonadanns npu nepwomy nocmpiai},

nodisa B-{nonadanns npu dpyzomy nocmpiai}l, mo 6 womy noaseac nodis C = A+ B?

O Ioxis C' = A+ B noJsrae y Tomy, o miJib Oyae ypakena i 0aiijiyke mpu SKOMY MTOCTPLIL—

IpHU IIePIIOMY, IPHA APYTOMY UM IpH 000X HMOCTpitax. 4



Osnadennsa 1.10 Jobymxom (nepemurom) noditi A i B nasusaroms nodio A-B (ANB),

axa 6i06ydemuves modi, koau 6id6ydymucs 06udsi nodit A ma B. (Puc.1.2)

Puc. 1.2: niarpama Benna-Eitrepa, na skiii mokazano 100yTok nomiii A- B (AN B)

Ilpuknan 1.5 frxwo nodia A-{nepwuii cmpiseynp saywue y uiav}, nodis B-{dpyeud cmpireyn

BAYHUE Y UiAL }, MO 6 womy noazzae nodia C = A - BY

O Ilomia C' = A - B nosigrae B TOMY, 110 O0MIBA CTPLIBIN BAYIWIA B LI, 4

Osnauvenns 1.11 Pignuuero noditi A i B nasusaromv nodivo A\ B, axa eidoydemvcsa modi,

Koau 6i00ydemuvca nodia A i ne sidbydemovca nodia B. (Puc.1.3)

Puc. 1.3: aiarpama Benna-Eiiepa, Ha skiit nokazana pisanis noxgiit A\ B

Ilpuknan 1.6 Hexal nodia A-{na mabao 3’aeusuca yubpu 1;2;3;4;5}, nodia B-{na mabaro
g’asuaucs yudpu 2;53;5;6;7}, mo 6 womy noaszae nodia C = A\ B D =B\ A?

O Tlogis C' = A\ B moasirae B Tomy, 1o Ha 1adso 3 ssmwiucs mudpu 1;4. [oxis D = B\ A

HOJIATAE B TOMY, IO Ha Taba0 3’ aBuanca nudpu 6;7. ¢

Oszuavenns 1.12 ITpomuaeostcroro do nodii' A nasusaemocsa maxa nodia A, axa eidbydemuvces

modi, Koau He 6100ydemuvesa nodia A.
IIuTtanHg aj1a camonepeBipKu

1. Ilo Take BumpoOyBaHHs, moaia! HaBeaiTh NpuKaaau BUNPOOYBaHb Ta BiAMOBITHUX O,

[\V]

. ki moxii HaswBarOTHCA eneMenTapauMu’! HapemiTh NpuKIam eJleMEeHTAPHUX MTOII.

o

. ki moxii HaswBarOTHCs BUNaAKoBUME! HaBemiTh mpuk/Iai BUMAIKOBUX MO

W

. 4ki moxil HasuBaroThes BiporimauMu? HapeaiTh mpukJia BipoOriTHUX IO,



ot

. ki moaii HasuBarOTH HeMOXKMBUMHU?! HaBemiTh NPUKJ/Ia1 HEMOXKJINBUX IO,

=}

. fIki omepariii MOXKHA BUKOHYBATH HAJ HOIisAME? Y 4OMY IOJIATAE KOXKHA i3 Hux? HapeaiTh

HPUKJIAIU CKIATEHUX ITOTiMH.

-J

. ¢Ika momist Ha3UBAETHCA MpOTHIeKHOI! HaBemiTh mpukJIam moail Ta TpoTHIe:KHOI 10 Hel.

3aBOaHHA IJiI CAMOCTIMHOIO BUKOHAHHSI

—_

. [IBa cTPUIBI MO OXHOMY pasy CTpilasaioTh mo Mimeni. [Toxig A-{apyruit crpisens Biayuns

y wimrenb }, B-{ ogune BiaydeHHsi B MileHb}. Y 9oMy HOJISTAOTh HACTymHI mofii: A, B,

A-B,A-B,A-B, A+ B.

[\]

. IlinkmaytoTs AB1 MOHeTH. BBememMo HacTymHI momil:
A-{nosiBa repba Ha nepimiii MoHeTi},
B-{nosia tucpu Ha nepimiit moneri},
C-{mosiBa rep6a Ha Jpyriii MOHeTI},
D-{nosiBa mudpu Ha Apyriit MoneTi},
E-{nosiBa xoua 6 ojxnoro repba},
F-{nosia xoua 6 omnuiel mudpu},
H-{nosiBa nBox nudp},
K-{nosBa nBox repbis}.
fKuM mMoaigAM 13 IHOTO CIMUCKY JOPIBHIOIOTH HACTYIIHI TTOTIT:

1)A+C,2) A-C,3) B+D,4) B-D.

3. Y mouti cnocTepexkeHHS MIKPOCKOITY 3HaXOIATbCA YOTUPH KIITHHHU, 9Ki MOXKYTh K MO~
JIMTHCY 3a Yac CIOCTePeyKeHHs, TaK 1 He MojiinTucda. Bpegemo mosmii:
A-{unoginnnacs piBuo onna KiituHal},
B-{noxinunacst xoua 6 ogHa KiiTHHA},
C-{mopiuncs He MeHIe JBOX KJITHH},
D-{noxisusucs piBao aBi KaiTuHu},
E-{noxiumucs piBHO TpH KIITUHM },
F-{noginunucs Bcl 90THpH KJIITHHE }.
BkaxiTh, y 4OMy MOJISraloTh MO/
1) A+B,2)B+C,3) D+ E+F.

4. TTo mimeni npoBojsTh JBa nocTpiau. Brejaemo mosiii:
A-{nonajanHs pU MEPIIOMY HOCTPii},
B-{nonananus mpu apyromy moctpisi}.

BkaxiTb, y 4OMy HOJISTalOTh MO/

1) A+B,2)A+B,3) A+ B,4) A+ B.

5. Mano asi unagkosi momil A i B. Bupasutu depe3 gaui noxii wacrynui: C-{nomis A ue

BiOY1eThCs },



D-{BinOyayrbest obuasi nogii A i B},

E-{Binbynerbcs xoua 6 omna 3 aBox nojiit abo A, abo B},
F-{moxis A Bigbynerncs i noaist B He Bigbymerncest},
H-{06unsi noxii A i B ue BinOymyrbcs}.

6. Koxknnii i3 1BOX y4HiB BUOUpae OJIUH i3 COCO0IB, 9K JICTATUCS JO TITKOJIA: BEJIOCUIIEIOM,
aBrodycom, mimku. [Toznadumo BuLAKOBI 1OIL:
Ay -{nepmmmuii yaeHb noige 10 MKOJU HA BEJOCHUIE },
By -{nepiuii y4enn moime J0 MKOJN HAa aBTOOYC},
C} -{mepmmii ydenp nige y mkosn minku},
Ay -{apyruii yuenb moine 10 MKOJU HA BEJIOCHIE },
By -{apyruii y4ens noine 10 mKoau Ha aBrodyci},
Cy -{npyruit yuenb mije y KON MIITKHA }.
Bupazutn 1epes mo3nadeHi mojii HACTYITHI BUIIAIKOBI TO/IIT:
1) D-{uepuruii yuenb jgicTaBes 10 MIKOJIH HE aBTOOYCOM },
2) E-{apyruii y4uenn gicraBcs 1o mkoan abo BeJOCHIEI0M, abo MK},

3) F-{obuapa yuHi gicTaaucs g0 UIKOIH MIIIKH },
4) G-{nepmuii yIeHb JICTAHETHCS 0 TIKOJIH HE BEJIOCHIEIOM, a JAPYTHii He e MKy},

5) H-{abo neprmmuii, abo ApyTuii i3 yuHiB JiCTAHETHCS 0 TKOJN ABTOOYCOM },

7. Hexait A, B, C — meski Bunmaakosi momiil.3anunriTs BUpa3 A1t HACTYITHAX MOt

1) macrama TinbKU momia A,

(]

Hacraau nmomil A i B, asre He HacTana momia C,

- W

) HaCTa7a OPUHARMHI OHA 3 X MO/,
) He HacTaJa XKOJAHA 3 IHX IO,

ot

HaCTaJd BCl TPHU IO,

8. BxaxkiTb momil, IpoTHIeXKHI 10 MOIii:
A-{Bunanu sBa repba MpH TiIKUIAHHI JBOX MOHET},
B-{rpu nomajganns npu Tprox nocrpinax},
C-{xoua 6 ojHe MONMAJAHHS TPH YOTUPHOX HOCTPiIax},
D-{He GiabIne ABOX MOMAJaHh HPU YOTHPHOX MOCTPiTax},

E-{Burpain ogsoro rpasis npu rpi B Imaxu}.

1.3 MWwmoBipHocTi moiii

st MOPiBHAHHS BUIIAIKOBUX MO/ 33 CTYIIEHEM IX MOXKJIMBOCTI HEOOXiTHO IOB’SI3aTH KOXKHY
HOJIII0 3 IIEBHUM YHCJIOM, dKe Oyae THM OLIBIUM, 9UM OLIbII IMOBIpHOIO € mojid. Take ducsio

HA3UBAIOTH (MOBIPHICMIO N0,



€ jekinbKa o3navensb imosipaocTi noail. IToznaitomumocs i3 aumu.

Osznauenndg 1.13 UmosipHicmio eunadkxosoi nodii A Ha3usaemves wucio, axe 00pieHIOE
BIOHOULEHHIO YUCAG CHPAMAUGUL OAA 1001 A HACAIOKIE eunpobysarts 00 3a2aAbH020 YUCAG

BCIL PIBHOMOHCAUBUL CACMEHTMAPHUL HACALOKIE.

Y

P(A) =

m
n

de M — YUCAO eACMEHMAPHUL HACAIOKIS, WO CNpuAomb nodii A,

N — YUCAO YCIT PIBHOMOHCAUBUL HACAIOKIS BUNPOOYSAHHA.

CdopmynboBate 03HaUEHHsT HIMOBIPHOCTI HA3UBAEThHCs KAacuywHum. Loro Beie I1.JTammac (1749—
1827).

BuaacrusBocti fimoBipHOCTE! mMOIiii:
1. 0< P(4) <1,
2. P(2) =1 — itmoBipHicTh Biporianol moii pisaa 1,

3. P(@) = 0 — iimosipuicrb HemMoxk/muBOT 11011 pisaa 0.

IMpuknax 1.7 V xopsuni € 8 odnaxosuxr 3a poamipom kysv: 8 6iai, 4 cuni i 1 wepeona. Haes-

MOHHA 13 KOP3UHY 0EPYMb 00HY KYA10. SHATMU TMOBIPHICMD M020, U0 BUOPAHG KYAA OILAG.

O Hexait mozist A — {HaBmanus B3sTa 6isa Kyssi} i morpibuo 3uaiitn P(A). I3 Kop3unn MoxKHA
BUOpaTu OyIb-sIKy KY/II0 i3 8, TomMy Beix Hacaiakis 8 (n=8). Jlns moxmil A cOpUATIUBUME €

Tinbku 3 6l Kyl (m=3). 3riaHo KIaCHIHOTO O3HAYECHHS IMOBIPHOCTI O/IePIKYEMO:
3
P(4) =2

¢

Orxke, fIMOBIpHICTD TOrO,10 BUOpaHa KyJis OLIa JIOPIBHIOE

oolw

Ilpuknan 1.8 Ha xoocniti i3 n’amu odnarxosux kapmok 3anucano odny simepy: B,/[E, I P.
Hra dmosiprems mozo, wo
a) mpu, HABMAHHA B3AMI KAPMKU, ymeoproomov croso "PIT";

6) kapmru, Hasmanna poskiadeni ¢ padok, ymeoprotoms caoso "JIBEPI"?

{ a) Hexait mogis A — {Bubpasmm kaprku, orpumanu ciaoso "PII"} i morpibro obuncauru
P(A). Posknacru 3 KapTKu y Takiil mociqoBHOCTI, 11106 orpuMari ¢ioBo "PI/1" MoxHa TiTbKH
oauum crocobom (m=1). Bubparu 3 kaprku i3 5 moxkna A2 cnocobamu (n = A2). Toxi 3rigno

KJIACHTHOTO O3HAYEeHHS HMOBIPHOCTI OJEPKYEMO:



0) Posrustnemo nogito B — {Bubpasmm kaprku, orpumasu ciaoso "JIBEPI"} i norpi6ro 06-
aucauta P(B). Poskiactn 5 kaprok y Ttakiit mocmimosnocti, mob orpumaru ciaoso "/IBE-
PI"moxkHa Tiabkn ogauM crnocobom (m=1). Ockinbku fjist cJoBa moTpibHo BUGpaTH BCi b Kap-
TOK, TO Tie MOKHa 3pobutu Ps cnocobamu (n = Ps). Toxi 3a kiacudaHuM 03HAYEHHSIM HMOBID-

HOCT1 OIePKYEMO:

Otxe, P(B) = L. 4

120°

Ilpuknag 1.9 V xopobui snaxodumoves 10 kysv — 2 6iai, 3 cuni © 5 wepsonux. Hasmarms
subuparoms 3 kyasi. 3natimu GMOBIPHICMD M020, UWL0:

a) 6Ci KYAL PiBHOKOALOPOSI; 6) 6CL KYAL YEPGOHI.
O Beegemo nogito A — {Tpu BubpaHi Ky pisHOKOIB0POBi }. KiNbKicTh BCIX MOKIUBUX PE3Y/Ib-

TaTiB BAIPOOYBAHHS JIOPIBHIOE

10! ~ 100 10-9-8
3l-(10-3)! 3.7 1-2-3

n=Cl=
Yucmo cupusaTauBux st moail A pe3yabTariB BUIpOOyBaHb TOPIBHIOE:
P B R —

Topai 3a KJIaCHYHUM O3HAYEHHSIM HIMOBIPHOCTI:

30

Orxke, fIMOBIPHICTD TOTO, IO BCI TPU KyJI BHSB/ISTHCS Pi3HOKOJBOPOBUME jT0piBHIOE (,25.

6) Beeaemo nomito B — {Bci Kyuii uepBomi} i 3maiizemo i1 #iMOBIpHiCTh. 3araabHe THCIO
BCIiX pe3ysbTaTiB BUIPOOYBaHHsI 00UNCIEHO y HOmepeaHboMy Bumaaky (n=120). 3Haxommmo

YUCJIO CHPUSTIMBUX Jijisd 110111 B Hac/1i1KiB BUIIPOOYBaHHSI:

5! 5-4
=0 =" =— =10
BTG T R
Toni, 3a KJaCHYHAM O3HAYEHHAM HMOBIPHOCTI:
10 1
P(B)=—=—.
120 12

Orxke, fIMOBIPHICTD TOTO, IO BCi TPU KyJIl 9€PBOHI, JOPIBHIOE 1—12 ¢

SayBakeutd 1.2 Kiacuune 03HaueHHAs UMOGIPHOCTE MaAE Micue modi, KOAU EAEMEHMAPHT
HACALORY BUNPOOYBUHHA € PIBHOMONCAUBUMY & IT YUCAO € CKIHYEHUM.
AHKU0 MHOHCURA EAEMEHMAPHUT HACAI0KIE HECKIHYEHA GO0 HACAIOKU HE € DIBHOMONCAUSUMU,

mo Kopucmyeamucsa yum 03HAYEHHAM HE MOMHCHA.
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AHKuo MHOMCURA BCIT eAEMEHMAPHUL HACAIOKIG HECKIHYEHA 1, AK 3a36u4al, 3alUMac deary
obracmv G, a nodii A cnpuse auwe wacmuna g € G, mo obuucsenna UMOSIPHOCTE NoJIE

A sukonyemvbea 32i0H0 2e0MeEMPUHLHO20 03HAUEHHA UMOBIPHOCITL.

Osznauennda 1.14 Hmosipricms sunadkosoi nodii A dopieuioe sidnowennio mipu g do mipu
G:

P(A) = %.

SayBakeutd 1.3 Hrwo obracmov G — npomisicok, nosepris abo npocmopose mino, § — “a-
cmuna G, modi miporo G ma g byde dosorcuna, naousa ma 06’em sionosiono. Axwo G ma g

NPOMINCKYU Hacy, mo iT miporo byde wac.

Ilpuknax 1.10 V xpye padiyca R nasmarms xunyma mouka. 3nalimu GMo8IpHICMb M020, U0
MOYKA GUABUMBCA BCEPEIUHT BNUCAH020 6 Kpye Keadpama. IIpunycraemuves, wo GMoeLpHICTIL

NONGOGHHA MOYKU 8 UGCTMUHY KPY2a NPONOPULTHG NAOUL ULET YaACTNUHU.

¢ Posrasiemo nofito A — {HaBMaHHs KHHYTA TOYKA BUSBUTHCSI BCEPEIUHI BIIUCAHOTO B KPYT

KBajipaTa}.

Puc. 1.4:

Jlast obumnciennst iMOBIPHOCTI MOl A CKOPUCTAEMOCS T€OMETPUIHUM O3HAYEHHSIM HMO-

BIPHOCTI:
IJIOIIA KBaJipaTa

IJIOIIA KPyTra
OckinbKn pajiyc kpyra sigomuit R, To Skp = 7 R2. [1noma kBajpara Skg = a2, Jle a — CTOpoHA
KBaJ[para, BIMCAHOTO B KPYT.

Bupazumo cropony kBaaparta a depe3 R: i3 AM LN 3a teopemoro Ilidparopa omepyemo:
202 = 4R?, a® = 2R?. Toxi Skp = 2R? i

S 2R? 2
= Z8B _ == =0,6.

P(A)=—=—
(> SKp 7TR2 ™

Otke, HIMOBIpPHICTH MONMAJAHHS TOYKH BCEPEIWHY BIIMCAHOIO B KPYT KBajpara mopiBioe 0,6.

¢
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Osnauentdg 1.15 BidHocHot0 wacmomoro nodii A nas3usaomv 8i10HOULEHHSA YUCAL GUNPO-

bysanv, y axux nodia A 3’asunsaca, 0o wucaa GaxmuuHo SUKOHGHUT BUNPOOYEAHD!

W(A) =

m
RE
n

de m — Kiavkicmo sunpobysans, y axur nodis A 3’asunacs,

n — KLALKICMb Ycix 8unpobysam.

Baysaxkennda 1.4 Hmosipricms nodii P(A) obuucamoemoes do sunpobysarns, o 6i0HocHa 4a-

cmoma W (A) obuucaoemuvea nicas sunpobysarna.

Bidnocra wacmoma mae saacmusicms cmitikocmi: npu 6€AuKIT Kiabkocmi sunpobysats
BIOHOCHA YACMOMA 3MIHIOEMBCA OYHCE MAAO0, KOAUBAIOUUCH 6 MENHCAT 0CAK020 YUCAG — TUMO-

BIPHOCTE NOABY Uiei Nodii, Mmoo mo

P(A) = lim W(A).

n—o0

Oznauenng 1.16 CmamucmuyHa tMOBIPHICTD — Ue BIOHOCHA 4aACTOMaG aD0 YUCAO, OAU3D-

xe do nei.
IMuranuga ajiga camomepeBipKu

1. dx dopmyoeTbes KaacudHe 0O3HAYCHHS IMOBIPHOCTI?

2. ¢ki BacTUBOCTI WMOBIPHOCTI MOZKETe BKa3aTH’

3. 3a 9KHX YMOB BHKOPHCTOBYEThCS KJIACUIHE O3HAYEHHS WMOBIPHOCTI?
4. dx popmy/ioerhest reoMeTpudHe 03HAYEHHS HMOBIPHOCTI?

5. o Ha3WBaE€MO BiIHOCHOIO YACTOTOI MOMIT?

6. fx BU3HAYAETHCA CTATHCTUYHA HMOBIpHICTDH?
3aBOaHH4 IJII CAMOCTIMHOIO BUKOHAHHSI

1. Cepen 25 crymentiB rpymnu, B skiit € 10 giBgar, po3irpyioTh 5 KBUTKIB Ha KOHIEpPT. Bu-

3HAYUTHU HMOBIpHICTH TOT0, IO OLIETH BATPAIOTH Bl JIBUMHU.

2. B amuky 3naxomurbeda 15 Oiiux i 10 wopHUX KyJjib ojHaKoBOoro po3mipy. HaBmanusg 3

ANITKA BUAMAIOTH 5 KyJib. 3HAWTU WMOBIPHICTH TOTO, IO 3 KYJi BUHABIATHCS OLTUMH.

3. KunyTto aBa irpoBux KyOwKu. 3HAWTH HMOBIPHICTH TOTO, MO CyMa OYO0K HA T'PAHIX,STKI

BUIIAJIN, JTOPIBHIOE CiM.

4. Kyb6, yci rpani gkoro nogap0boBani, po3nmisain Ha 27 KyOUKiB 0JIHAKOBOTO PO3MIpPY, dKi
HOTIM TIepeMilna . SHAUTH HMOBIPHICTH TOTO, IO HABMaHHs B3ATUN KyOUK MaTHMe 3a-

dbapboanux rpaneii a) oiny; 0) ABi; B) YOTUPH; I')HE MATHMe >KOJIHOL.
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5. IlpesujgenT pipmu xoue CTBOPUTH KOMAHJLY JijIsi PO3POOKU MO/Ie/Il TOBAPY Y CKJIJl TPhOX
iHXKeHePiB 1 IBOX CHEIIAIICTIB 3 JOCTIIXKeHHs puHKY. flka #IMOBIpHICTH TOTO, MO KOMaH,Ia
TaKOr0 CKJIAJLy Oye cTBOpeHa, fKIno 3 rpymu 10 imkenepis i 5 cueriamicTiB 3 mpobdjem

pUHKY BHOMDATH HABMAHHS I SITb 0CIi0?7

6. Ha ckmani 36epirators 500 akymyngaropis. Bigomo, mo nicag poky 30epiranng 20 i3 nux
OyIyTb HENPUJATHUMU. SHANTH HMOBIPHICTH TOTO, IO HABMAHHS B3ATUM MMiCIs POKY 30e-
piraHHsA aKyMYJISITOP BHSABUTHCS CIPABHUM, SIKIIO Bi/IOMO, IO ITicjs 6 MicdmiB 30epiranus

OyJ10 BIJIYYEHO D HECHPABHUX aKyMYJIATOPIB.

7. Cryment 3abyB octanui Tpu nudpu mOoTpiOHOTO HOMepy TenedOHY, aje BiH mam sITaB,

o Bci Tpu nudpu pi3Hi i HAOMpPae X HABMaHHSA. 3HAWTH HMOBIPHICTH TOrO, M0 HAOpPaHi

nudpu BipHi.

8. Bmacuigox OypeBiio cTaBcs 0OpUB MPOBOAY Ha JIISHIN MiXK JIBOMA 3aJi3HHINHUMH CTAH-
HigMH, BigcTanb MixK gakumu 20 KM. 3HalTH HMOBIpHICTbH TOrO, IO OOPHUB CTaBCA MixK

KLJIOMETPOBUMH CTOBMYNKaAMHA 3 o3HavkaMmu 10-it Ta 15-if KimomeTp.

9. ¥V kpyr pajiyca R HaBMaHHS KMHyTa TOYKa. SHAUTH HMOBIPHICTH TOTO, IO TOYKA BU-
SBUTHCS BCEPEJIMHI BIIMCAHOIO B KPYI' NPAaBWJILHOTO TPUKYyTHHUKA. [Ipunyckaerbces, 1o

AMOBIpHICTH TIOTIaTaHHS TOYKHW B YACTHHY KpyTa MPOIOpPIiiiHa IO i€l YJacTHHH.

10. 3 28 nepeBipennx KOHTPOJbHUX POOIT CiM OIMIHEHO HA BiAMIHHO. 3HAWTHU BiTHOCHY YaCTOTY

pOOIT 3 HEBIAMIHHUMH OIIHKAMU.

11. Ilposeneno 20 mocTpitiB i 3apeecTpoBano 18 BaydeHb. 3HANTH BiTHOCHY YacCTOTY BIyYeHB

y MIIIeHb.

12. Ilpu cTpinbbi 3 IBUHTIBKHE 110 MillIeH] BiIHOCHA YacTOTa BAy4YeHHd jopiBHIoE 0,95, 3HaliTn

YUCJIO BJAYY€Hb, KO Oys10 3aificaeno 20 mocTpiais.

1.4 Teopemu gomaBaHHSA MMOBipHOCTE

VY momepeHix TeMax BBeIeHO o3HadeHHs cymu momiin A + B. Toxi mocTae muTaHHS PO 3HAXO-
JIKeHHsT BMOBIpHOCTI 1€l criIaenol moii, robro P(A + B). Ane mepur HixkK j1aTu BiNOBI/Ib Ha

e MuTaHHs, CPOPMYJTIOEMO PsiJl O3HAYUEHD.

Osznauentda 1.17 [lodii A ma B na3ueaomves HECYMICHUMU , AKULO NOABA 00HIET 3 HUL

BUKAIOYUAE NOABGY THULOT 8 0OHOMY T TOMY HC BUNPOOYBAHHI.

Hanpukaan 1.1 Ceped odnopidnux demaneti y Auuky € cmandapmui ma Hecmanoapmmi.
Hasmannsa iz awura bepymov odny demano.

Poszaanemo nodii A — { esama demanrv cmandapmua} ma B — { eaama demanrv necmandap-
mua}, axi e necymicnumu. Adoce, akuo 63ama 00na demann, Mo 60HA HE MOHCE 0OHOUACHO

bymu cmandapmmoro i necmandapmmono.
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Osznauentdg 1.18 [10dii A ma B na3ueaomves CYMICHUMU , AKULO NOABL 00HIET 3 HUT HE

BUKAIOUAE NOABGY THUWLOT 8 0OHOMY T TOMY HC BUNPOOYBAHHI.

Hanpuknan 1.2 J[sa cmpiavuyi cmpiastoms y miwens. Hodii A — { nepwut cmpiseuyn eay-

wumo y miwenv} ma B — { dpyeud cmpiseys eayuumo y miwensv} € cymicHuMU.

Teopema 1.1 Umosipricmsd noasu 00Hi€l 3 080T HeCYMICHUT N0l dopieHIoe cymi TMOBIPHO-
cmeti yux noditi:

P(A+ B)=P(A)+ P(B).

Hacaigok 1.1 Hmosipricmo noasu 00nici 3 deKiabKoOL NonapHo Hecymichux nodit, dopieHioe

cymi dmosiprocmets yux nodit:
P(A1+Ay+ ...+ A,) = P(A) + P(As) + ... + P(A,).
Sokpema oaa mpooxr nodid:
P(A; + Ay + A3) = P(A)) + P(Ay) + P(43).

Ilpuknag 1.11 V 6ibatomeui na noauus posmiwerno 20 xnue, ceped axux 5 nidpyunurie 3
maxpoexoromixu. Bibaiomexap nasmanmna bepe 3 kuueu. 3natimu GmosipHicmsd mozo, wo ceped

HUT 6yde xoua 6 dsa NIOPYUHUKU 3 MAKPOEKOHOMIKU.

O Beenemo nosil:
A — {cepen Bubpanux KHUT X04a O JBa MiIPYIHUKH 3 MAKPOEKOHOMIKH },
B — {aBa migpy9YHUKN 3 MAKPOEKOHOMIKH },

C — {Tpu niapydHUKE 3 MaKPOEKOHOMIKH }.

[Toxist A mossirae B Tomy, 10 BidOyaeThbest abo momist B, abo momis C, ki € HecyMicHUMH,

T00T0 A = B + C'. 3rigso TeopemMn a01aBaHHsa HMOBIpHOCTEH HECYMICHUX IOt
P(A)=P(B+C)=P(B)+ P(C).

Kopucryounch KjI1acu4HuM O3HAYEHHAM HMOBIPHOCTI, 064HCINMO HMOBIPHICTH KOZKHOI 3 pO3-

IJISITyBaHUX TIOTIH:

51 15l 4.5
=G Ch_sarmrn . 2 2515 5 5
Cs, 20! 18-19.20 3-19-20 19-2 38 7
17! 3! 2.3
51
C3  ora 3-4.5 1
21 3l
P(C)= —= - = — =0,01.
(©) C3,~ op  18-19-20 94
17! 31
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Toai P(A) = 0,13 + 0,01 = 0, 14.
Orxe, P(A)=0,14 ¢

Teopema 1.2 Hmosipricmsd noasu odniei 3 060x cymicHur nodili dopieHioe cymi UmosipHo-

cmeti yux noditli 6e3 UMOBIPHOCTG iT CYMICHOT NOAGU!
P(A+ B) = P(A)+ P(B) — P(AB).

Ilpuknag 1.12 Ilposodumuvca cnocmepesicenna 3a 2000 cnoostcusauis daa mozo, wob 6U3Ha-
YUMU KYNIBEADHY CHPOMONCHICTG CMOCOSHO 080X MUNie ToA0dusvhukis. Busasunoca, wo npo-
masazom nonepedrvozo aima 500 ocib npudbanro mapry A, 350 — mapky B i 125 — 0budsi mapku
A i B. fHxwo s100uny subuparomsv HaBMAHHA 3 YIET 2pynu, mo AKa UMOSIPHICTY Mo20, o byde

npudbaro rorodusvhur roua 6 oduiel mapru?

O Posrasemo nomgito C — { HaBMauHs BuOpaHuUii i3 rpynu cHOXKUBAY TPHIGAB XOJIOIUIBHUK
xo4a 6 ozniei mapku }. Tozi ay1st 0649McaeHHST AMOBIPHOCTI JTAHOT MOJIiT CKOPUCTAEMOCST TEOPEMOTO

JOJaBAHHSA MMOBIPHOCTeH CyMICHUX MO Ta KJIACHYHUM O3HAYEHHIM HMOBIPHOCTI:

500 N 350 125 725
© 2000 2000 2000 2000

P(C) 0, 36.
Otxe, P(C) = 0,36.

Osnauennda 1.19 [1o0ii By, Bs,....B, ymeopwiomsb noéwy 2pyny noodid, axuo 601U nonap-

HO HECYMICHT § NPU BUNPOOYSAHHT 00HA 3 HUX € JOCOBIPHOI NOJIEN.

Hanpuknan 1.3 Ilpu nidkudanni kybuka nosny epyny ymeoprotoms nodii: By — {odno ouko},
By — {dsa ouka}, By — {mpu ouxa}, By — {womupu ouxa}, Bs — {n’amwv ouwox}, Bs — {wicmo
ouok}. Bonu necymicri i 0606°’A3K060 00na 3 HUT 6100YIembCA 6 PE3YALMAME 6UNPOOYEAHHA.
Teopema 1.3 Cyma timosiprocmeti nosHoi epynu nodili dopisHioe 00uHUYL

P(By) + P(By) + ...+ P(B,) = 1.

Osznauennda 1.20 /[si nodii, wo ymeopooms nosuy 2pyny, HA3UBAIOMBCA NPOMUAEHCHU-

MU.

dxmo A — moxist, To A — TPOTUIEXKHA, O,

Toni i3 Teopemu 1.3 summmsae, mo P(A) + P(A) =1, a 3eigcn P(A) =1 — P(A).

BayBaykenns 1.5 Jaa cnpowennsa pospaxynxis, esedemo nosnavenns: P(A) = p, P(A) = q

1 modi p+q=1.
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SayBaxkeuud 1.6 [lpu pose’asysanti 3aday na 3waxodxcenmns Umosiprocmi nodii A, wacmo

npocmiute 06MuUCAUU UMOBIPHICMS NodiE A, 6 nomim 3Hatimu wykaHy UMOGIPHICTG 34 Hop-

myaoro: P(A) =1 — P(A).

Ipukaag 1.13 HUmosipricms odepotcamu nosidomacrma 6id neenoi ocobu npomsazom dobu do-
pistroe 0,35. Bnatimu mosipHicms mozo, ulo nosidomients 6id yiei ocobu npomsazom dobu He

naditide.

¢ Tlosnauemo mogito A — {moBigomsIeHHs Bij eBHOT 0cobu mpoTsiroM 1o6u Hajiiige}. 3a ymo-
Boto 3a1aui P(A) = 0, 35. Ilporunexna noaias A — {nosigomienus Bix neBuoi ocobu npoTsrom

n06u He moctynutk . Toxi iiMoBipHicTs mpoTuaexkuoi nofii: P(A) = 1—P(A) = 1-0,35 = 0, 65.
¢

IMurannga ajga camonepeBipKu

1. dki nmoaii HazuBaloThLCd HecyMmicHuMH, cyMicHuMmu? HaBecTu npukJraiu.

2. dx dhopmyIooTh 1 SKUMH (HOPMYIAMHA 3aIUCYIOThCS TEOPEeMHU J0JIaBaHHdA UMOBIpHOCTEM

HECYMICHUX Ta CYMICHHX IOJIif#i?
3. ki moail yTBOPIOIOTH MOBHY Tpymy noai#i? HaBectu npuksiaim.

4. ¢Iki moaii HA3UBAIOTHCS TPOTHICKHUME! HapecTn mpukiaim.
3aBOaHHA IJI CAMOCTINHOIO0 BUKOHAHHSI

1. VY nepuriit kopobrii 10 jetasieii, cepen gakux 6 nodpapboBano B cuHiit Koyip, 4 — B 4epBO-
Huii; B apyriii Kopooui 20 gerasieii, cepesn nux 17 nodapboBano B cuniii koaip, a 3 — B
YepBoHMiA. I3 KOXKHOI KOpOOKH BHIMAIOTH 10 OHi# meTasi. YoMy mOpiBHIOE HMOBIPHICTH

TOTO, IO JIeTaIl MalTh OAHAKOBUNA KOJIp?

2. V¥ nepriit Kopo6Oi 11 meradeit, cepen skux 6 modpapboBaHo B CHHIN KOJIIp, 5 — B YepBOHUIA;
B JIpyriit Kopoomi 20 jetasieit, cepe Hux 16 modapboBaHo B CHHill KOJTip, a 4 — B YepBOHHIA.
I3 koxKHOT KOpOOKM BUIIMAIOTH 110 OHIN JeTadi. YoMy AOPIBHIOE WMOBIPHICTH TOTO, IO

JeTasl pi3HL 38 KOJIbOPOM?

3. 3HajiTu fIMOBIpHICTH TOrO, IO HABMAHHA B3ATe JABOIUMPOBE 4HCJI0 Oyae KpaTHuM abo 3,

abo 5, abo i OMHOMY 1 IPYTOMY OJTHOYACHO.

4. KoxkeH CTYJEeHT IIPOXOJAUTH HPAKTUKY HA OJHOMY i3 4OTHUPHOX HiJIIPUEMCTB. Takum 4u-
HOM, Ha IepPIIOMY IANPUEMCTBI TPOXOAATh TPAKTUKY CiM CTYAEHTIB, Ha JIPYTOMY, Tpe-
THOMY Ta Y€TBEPTOMY — J€B ATh, II'ITh Ta JBa CTYAEHTH BiAMOBIIHO. SHAWTH HMOBIPHICTH
TOT0, IO HEePII TPU CTYJAEHTH, siKi 3’ SIBHJINCS Ha 3aXUCT HPAKTUKH, TPOXOANJIH HPAKTUKY

Ha OJHOMY I IIPUEMCTBI.
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5. Y 3a/1eXKHOCTI Bijl HAsBHOCTI CUPDOBUHM IIIIIPUECTBO MOZKE BUPOOUTU Ta BIAIIPABUTH 3a-
MOBHHMKaM II0J000BO KLIBKiCcTh meBHOI mpoaykiii Big 1 g0 100. dka fiMoBipHicTh TOrO,
IO OJIePYKaHY KiJBKICTh MPOYKIlT MOKHA PO3ILIATH O€3 3aJUIKY TPhOM ab0 YO0THPHOM

3aMOBHUKAM !

6. VMoBipHicTb BIyUeHHs CTPLIKOM y mepiny o61acTs Mimmeni gopismioe 0,35, B apyry — 0,45,
y tperio — 0,15. 3uaiitu #IMOBIPHICTH TOTO, MO HPU OJHOMY IOCTPLI CTPLIOK BJIYYATH Y

nepiry abo Apyry obJiacTi MillIeHi.

7. 3a cTaTHCTUYHUMY TOKA3HUKAMI MOXKHA 3pOOUTH BUCHOBOK, 110 68% 10/10BiKiB, gKi J10Cq-
ru 60-pivdad, qocaraloTh TakoxK 1 70-pivud. fka iiMoBipHICTH TOTO, 10 60-pidHUI T0OJTOBIK

He jocsirHe cBoro 70-piuusa?

8. Cepen 100 merasieii € Tpu Hecnpabui. HaBManug B3s/u JBi JeTasi. 3HaWTH EMOBIPHICTH

TOTO, IO TPWHANMHI 0/THA 13 HAX HECITpaBHA.

9. € 100 morepeitnnx KBUTKIB. Bigomo, mo Ha 8 kBuTKiB Bunagae surpart mo 200 rpH, #Ha 12
— o 150 rpu., va 14 — 1o 100 rpu, Ha 24 — 1o 20 rpH, Ha pemrry — Hivoro. ObuucanTn
AMOBIpHICTH TOTO, MO Ha KYIUIEHHI KBUTOK Oyjae OTpUMAHO BUTrpamn He MeHIre sk 100

I'DH.

10. ¥V kopob1i JiexkaTh 35 KpaBaTok, HpudoMy 11 i3 HUX cuHi, a iHII — YepBoHi. Busnauuru

AMOBIpHICTH TOTO, 110 6 HABMaHHS B3ATUX KPABATOK OY/IyTh OJHOTO KOJIHLOPY.

1.5 Teopemu mobyTKy iiMmoBipHOCTEI

Posrasmnemo Teopemu, 3rigHo sIKX OyaeMo OOYHCIIOBATH HMOBIPHOCTI O00YTKY MO, TOOTO

P(A- B). Ane ciouarky chOPMYJIIOEMO Pl O3HAUEHbD.

Osnauennd 1.21 [1odii A ma B Ha3usaombves HE3AAEHCHUMU , AKULO TOBIPHICMD NOABU

00Hi€l N0dii He 3asescumb 610 noasu abo HenoAsYy dpy2oi.

Hanpuknan 1.4 I'pasvhut kybuk i mowemy nidkudyroms no 00HOMY pady.
Poszaanemo nodii A — { noasa menapnozo wucaa wa epani xybuka} ma B — { noasa eepba
HG MOHEML}, AKI € HE3AAEHCHUMUY, OCKIALKU NidKUIYeaHHA KYyOuKa i Monemu 6i06Ysaromuvca

HE3ANEHCHO.

O3zuavenns 1.22 Bunadkxosi nodii A ma B na3usaomuvea 3aAeHCHUMUY, , AKULO TMOGIPHICTIDL

NnoAGU 00HIET 3 HUL 3AAENHCUMD 610 NOAGU 600 Henoasu dpyz0i nodii.

Oszuavenns 1.23 Uwmosipricmos nodii' B, obuucaena npu ymosi nossu nodii A, nasusaemuvcs

YMOBHOM0 UMOoBIpHicTIIO N00dit B i nosnauacemocs Pa(B).
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Hanpukmaan 1.5 B ypui 10 xyav: 4 6isux ¢ 6 wopnux. Hasmanns bepymsv dei kyai. Hexad

nodia A — {eszama 6Gisa xyaa} ma B — { ezama wopna kysa}.

Hrxwo xya0, AKY 6344U NEPULOIO NOBEPMAOMb d0 YpHu, MO UMOBIPHICMb NOABYU OpY207

HE 3AAEANCUMD 610 mozo, AKa 63A1mMa nepuwa KYyaA.

MHrxuwo nepwa kKyas He nosepmaemuvcs 00 ypru, mo UMosIpHicmsd 0py20i nodii saresncumo

610 PE3YALMAMY NEPULO20 BUNPOOYSAHHA.

Srwo nepuworo 83anu 0iay KYA10, MO 6 YPHL 3AAUWUNOCH 3 01T T 6 YOPHUX KYAD, TOMY

Omorce, tmosipricmd nodii B sasescumo 6id nosasu uu nenossu nodii A.

Teopema 1.4 Humosipnicmo cymichoi noasu 080x nesasescrus nodit dopieuioe dobymry tmo-
sipHocmets yux nodid:
P(A-B)=P(A)- P(B).

Hacaigok 1.2 Hwmosipnicmo cymichoi noasu dexiavkoxr nodili, HE3ANEHCHUT 6 CYKYNHOCMI,

doprerroe dobymry tUmosiprocmeds yux nodili:
P(A)-Ay-...- A,) = P(A)) - P(A) - ...- P(A,).
Soxpema das mpooxr nodili:
P(A;- Ay A3) = P(Ay) - P(Ay) - P(A3).

ITpuknan 1.14 Maemo dea awuru, axi micmamsv no 10 demanets. ¥ nepwomy awury 6 cmar-
dapmmnuz, y dpyzomy — 8. I3 KoocHo20 Auuka sumazyroms no 00t demani. 3Hatimu Umosip-

HICMD M020, UL 00U06T sumaHyMi demani cmandapmms.

O Bsejemo moii:

A — {i3 nmepmioro simEKa BUTATHYTA CTAHIAPTHA JETANb ),

B — {i3 Apyroro simka BUTATHYTa CTAHJIAPTHA JETATb },

3rigao KaacuaHOro o3HaveHHs imosiprocti P(A) = 0,6, P(B) =0, 8.

[Toxii A Ta B € nesanexkuaumu, Tomy 3rigao Teopemu 1.4:
P(A-B)=P(A)-P(B)=0,6-0,8=0,48.
Orxke, IMOBIPHICTD BUTSATHYTH 13 000X SINMUKIB craHgapTHi jgerasi popisaioe 0,48. 4
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Teopema 1.5 HUmosipricmsd cymichoi noasu 060x 3arexcrur nodid dopisnioe dobymry tUmo-
sipHocmi odniel 3 noditl 1a YMosHy UMosLpHicmy dpy20i nodii, AKG 00MUCAEHG Y NPUNYULEHHT,

wo nepwa nodia esce 6i00YAGCA:
P(A-B) = P(A) - PA(B) = P(B) - Ps(A).

Hacaigok 1.3 Hwmosipnicmo cymichoi noasu 0ekisvkor 3areschux nodit dopisnioe dobymxy
UMOBIPHOCTNE 0OHIET 3 HUX HG YMOBHT TMOBIPHOCTNE BCLT THULUT, NPUYOMY TUMOGIPHICMD KOAHCHOT

HACMYNHOT N0 0OMUMOEMBCA 36 NPUNYULLHHA, U0 6CL nonepedHt nodii eoce 8100YAUCA:
P(A) - Ay .- Ay) = P(Ay) - Py, (A2) - Payay(As) - oo - Payoayoa, o (An).
Soxpema das mpooxr nodili:
P(Ay - Ay A3) = P(Ay) - Pa,(A2) - Pay.ay(As).

IMpuknag 1.15 V xopobui snazodumsvesa n’amv 6LAUT, MPU CUHL M YOMUPYU HCOBMI KYALKU.
Hasmarnnsa nocaidosro bepyms mpu kysvku. ke GmosipHicmsd moz20, wo nepuis Kysvka —

biaa, Opyea — cumnA i mpems — Hcoema?

O Posrursimemo mogii A — { nepimia BursrHyTa Kyabka Oina}, B — { apyra Bursrayrta Ky/ab-
ka cuus}, C — { Tpers BurarHyTa KyJabka kosra}. [logii A, B, C e 3amexuuMu, TomMy 3a

Teopemoro 1.5 oTpuMaemo:

5 3 4 1
P(A-B-C)=P(A)-Pa(B) - Pap(C) = 15 17 15 = 55

LT] M . . 1
Orke, mykana #MOBIpHICTD piBHA 55. ¢

Teopema 1.6 Umosipricmsd nosasu xoua 6 oduiei i3 noditi Ay, As,...,A,, Hezareschux 6 cy-

KYNHOCML, 00PIGHIOE PIBHUYL MIHC 00URUUEI 1 doOYMKOM UMOBIPHOCTMET NPOMUAEHCHUL N0ALT
Al, A27...,An.'

P(A)=1-P(A,)- P(Ay) - ...- P(A,).

dxmo nosnaautn P(A;) = q, P(Ay) = g, ..., P(A,) = ¢,, To dopMya 3anumeTbes HACTY-
IIHUM IHHOM:
PA)=1-q1 @ G

dxmo P(A;) = p; = p, T0 P<Zi> = ¢; = ¢, Toal
PA)=1-q".

Ilpukmaan 1.16 ﬁmoeipHicmb BAYMEHHA 68 MIULEHD NEPULO20 CMPiavus dopisnioe 0,7, dpyzo-

20 — 0, 8, a mpemwvozo — 0,9. Buatimu UMOSIPHICMD BAYYEHHA TOUG O 00H020 CMPIALUA.
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¢ osnaunmo noxii A; — {y mimens Biyuus i-it crpirens}, i=1,2,3 ta noxito A — {y mimenn
BJIyYUTH X04a 6 07iuH cTpliens}. 3a yMoBow 3agaui nomil Ay, Ay Ta Az € He3aJIeKHi, TOMY TOIiT

Ay, Ay, A3 TakoK He3aTEFKHI.
Binomo, mo P(A;) =0,7, P(A2) =0,8, P(A3) =0,09.

Hnst obuncienns iimosipaocri P(A) ckopucraemocst Teopemoro 1.6:

P(A) =1~ P(Ay)- P(Ay) - P(4y).
Tax ax P(A;) =1-0,7=0,3, P(43) =1-0,8=0,2, P(43) =1-0,9=0,1, 10
P(A)=1-0,3-0,2-0,1=1-0,006 = 0,994.
Orxke, fIMOBIPHICTD BJIydeHHs1 X04a O OAHOTO CTpiibig piBHa 0,994. ¢

Ilutanug ajis camMomepeBipKu

1. ¢xi moxii HA3WBAOTHCA HE3aATEKHUMU, 3atekauMu! HaBecTn mpuk/iaim.
2. 9k dopmyaoeThCst 0O3HAYMEHHST YMOBHOT HMOBIPHOCTI?

3. dx dopmymooTh i akuMu GOpMyTaMHi 3aIMUCYIOThCS TEOPEMH MHOXKEHHs HMOBipHOCTEi

He3aJIeKHUX Ta 3aJIeXKHUX 0117

4. dx obuucaoerbed WMOBIpHICTD X04a O OJHET 13 MOJIl, He3aIeKHUX B CYKYIIHOCTI?
3aBaaHHA OJIsE CAMOCTITHOrO0 BUKOHAHHS

1. Pobor obcayrosye 4 cranku. VImMoBipHicTh TOrO, 110 TPOTATOM TOAWHU 1-Hil CTAHOK HE
norpedye yBaru pobora mgopisuioe 0,5; 2-uit cranok — 0,3; 3-iit — 0,4 i 4-nit — 0,6. SuaiiTu

HMOBIPHICTH TOTO, IO TPOTAIOM I'OJIMHU YBarW MOTpeOy€ JIUIIe OJUH CTAHOK.

2. VImosipHicTh Gankpyrersa aaa nepimol gpabpukn gopisaoe 0,2, pig apyroi — na 50%
OLIbINA, HIYXK JIUIS MePIol, /I TPeThol WMOBIPHICTH DAHKPYTCBA € PO3B A3KOM PIBHSAHHSI

10p? 4 9p = 1. BusnaunTu #MOBIpHICTH GAHKPYTCTBA TLTLKE oHiel (pabpukmn.

3. [lng cupaBHOl poOOTH TpUIALY JOCTATHHLO, MO0 OyJIM CIIPABHUMH JIBa 13 TPHOX BY3JIiB, 110
HPAIIOIOTh He3a/1€2KHO OJIuH Biji o1HOr0. MIMoBipHicTh clipaBHOIO (pyHKIIIOHYBaHHS BY3J1iB
Jgopieaioe Bianosigno 0,7, 0,75, 0,8. dka iiMOBipHICTH TOTO, IO TPUIAL OYIE IIPAlOBATH

CIpaBHO?

4. VIMOBIpHICTh BUKOHAHHS JOTOBOPY JIJIs TIEPIIOTO Ta JAPYTOTO MANPUEMCTB 38 10BOJbHIIOTH

: 3p1 + 2py = 2, 7;
CI/ICTeMy plBHHHI)

4p1 + 5p2 = 5.
SHaiiTu IMOBIPHICTH TOrO, IO AOTOBIp OyAe BUKOHAHMI X04da O OJHHUM I IIPHEMCTBOM.
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10.

11.

12.

13.

14.

Exsamenanifinuit 6iser micturs Tpu nuranns. VIMOBIpHIiCTE TOrO, IO CTYIEHT 3MOZKe Bijl-
HOBiCTH Ha Inepire nutanis gopisaioe 0,5, na apyre — 0,4 i Ha Tpere — 0,8. 3HaiiTu
HMOBIPHICTH TOTO, IO CTYAEHT CKJAJE iCIUT, SIKIIO JJIs IIhOr0 MOTPiOHO BiAMOBICTH:

a) Ha BCl NMTAHHS;

6) xoua 6 Ha JIBa THTAHHSI.

Tpu jpociijgHuku, He3aJ€2KHO OJIMH BiJI OJIHOTO, HPOBO/IATH BUMIPH JIesIKOl (Di3UUHOI Be-
smauHn. VIMOBipHICTE TOrO, M0 Iepiiuii JOC/IIHUK JOIYCTHT IOMUJIKY [IPH CUHTYBAHHI
NOKAa3HUKIB Npuaay, gopisuioe 0,2. /s apyroro i TpeThoro JOC/TiIHUKA 18 HMOBIPHICTH
Bignosiano popisuioe 0,4 i 0,15. SuaiiTu #MOBIpHICTH TOTO, MO IPU OHOPA3OBOMY BUMi-

PIOBaHHI X04a 6 OJMH 13 JOCTIAHUKIB JOMYCTUTD MOMHUJIKY.

VmosiphicTs JiKBiganii 3a60propanocti jyist HepIoro 3aBoy AopiBuIoe 6/7, st 1pyro-
ro — 3/4, anast tperboro — 0,8. BHaiiTu iiMOBipHiCTH JiKBiamnil 3a6oprosanocti xo4a 6

JBOMa 3aBOJAMH.

VIMOBIpHICTB MOBHOTO PO3PAaXyHKY 3a €HEeProHOCII /14 MepIIoro 3aBoLy AopiBHIoE 0,5, 11
apyroro — ma 20% Olnbma. 3HaiiTn HIMOBIPHICTL CBOEYACHOI CILIATH 3a €HePrOHOCI xoua

0 OIHHM 3aBOIOM.

IMOBIpHICTH BUKOHAHHSI JOTOBODY /IS TIEPIIOTO mignpuemcTBa 2/5, mast apyroro — 0,8,
JUIS. TPETHOro I HMOBIpHICTH cTanoBuTh 60% Bif cyMu #iMOBIpHOCTEl mepmioro ta Japy-
roro MiIIpueMcTB. SHARTH WMOBIPHICTH BUKOHAHHSI JIOIOBOPY X04a 6 JBOMa IiJIIPUEM-

CTBaMU.

MIMOBIpHICTB TOrO, 1O CIPABHUM € TEPIIMii KOMI‘oTep, A0piBHIOE 2/3, mpyruit — 3/4,
Tperiii — 5/6. Busnauntn #iMOBIpHICTH TOrO, 10 CIPABHUMH BHABIATHCS X04a O 1Ba

KOMII [OTepH.

Crynent nrykae norpibny itomy dhopMmysty y Tphox KHurax. VIMOBipHICTH TOTO, 1110 MOTPI-
oHa popMyJIa 3HAXOAUTHCA Y MEPIIii, IpyTii, TpeTiit KHU3i, BignosiaHo gopisuioe 0,6, 0,7
i 0,8. 3uaiiTu AMOBIpHICTH TOTO, IO MOTPiOHA (POPMYJIa 3HAXOJAUTHCI HPUHANMHL Y JIBOX

KHHTI'aX.

CrymenTt npuiiioB Ha ek3ameH, miarorysasmmm 18 i3 25 nuranb nporpamu. Ex3amenaTop
3a/1a€ floMmy Mmoc/iIoBHO Tpu nutannd. flka fIMOBIpHICTD TOrO, II10:
a) CTYJIEHT BIINOBICTH HA BCI TPH TIHTAHHS;

6) CTYIEHT BIAMOBICTH HA MepIe MUTAHHS, & HA PEIITy He 3HA€ BiIIOBii.

Maemo m’gTh KJIIOUIB, 13 IKHX TLIBKH OJIMH IJIXOAMTH A0 3aMKa. JHaAWTH HMOBIpHICTH

TOTO, IO JIOBEIEThCH CPOOYyBaTH TPHU KJI0Yi, MO0 BIIKPUTH 3aMOK.

Crpisenp crpinsge B 1ijib 6 pasiB. VIMoBipHicTh BiaydeHHs B 16 jgopiBHioe 0,6. SHaiiTu

HMOBIpHICTH TOTO, 110 CTPLIENH X04a O OJUH Pa3 BIYYUTH B IiJIb.
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15. MmoBipHicTb TOro, mo mojis 3’sdBUThCH X04a O OJMH pa3 y TPhOX HE3aJIEXKHHUX B CY-
KYIHOCTI BHIIPOOYBaHHSX, jgopiBHIoe 0,973, 3HaiiTy WMOBIpHICTH HOSIBH IOl B OJHOMY

BUMPOOYBaHHI (SKIMO B yCiX BUMPOOYBAHHSIX HMOBIPHICTH MOSIBU MOJIiT OJMHAKOBA).

1.6 Popmysa nmoBHOI iimoBipHOCTI. @opmysia Baiieca.

OuuM i3 HACTIAKIB 3aCTOCYBaHHS TEOPEM J0JaBaHHs 1 100yTKY € popmy/ia moBHOT iMOBIpHOCTI

ta popmysia baiieca.

Teopema 1.7 (Popmyaa nosnoi timosiprocmsi) Hruo nodia A mosce wacmamu misoku
npu ymoei nacmanna ooniel 3 nodit (2inomes) By, Ba,..., By, aki ymeopiotoms nosuy 2pyny,
mo Umosipricms nodii A dopienroe cymi dobymrxise timosiprocmets koocHoi 3 noditi By, Bs,...,

B,, na sidnosiony ymosny timosipricmsd nodii A, mobmo:
P(A) = P(By) - Py, (A) + P(By) - Pp,(A) + ... + P(B,) - P3,(A) = > P(B;) - Py,(A).
i=1

Mpuknanx 1.17 V cnopmuenomy mazasuni 20% cnopmueHux Kocmiomie 6u20moseieno @ip-
moro “Puma’”, 30% - “Adidas” i 50% - “Reebok”. Umosipricmo Opaxy s koscHoi 3 yux @Gipm
cmanosums 0,05, 0,01 ma 0,06 6i0n0610no. 3natimu IMoSIPHICTIG M020, W0 KYNAEHULT KOCTIOM

GUABUMDBCA 6pa7€06aHum.

O Posrsremo nomito A — {KyIuieHnit KOCTIOM BUSIBUTHCS OPAKOBAHUM } Ta [IIOTe3N:

By — {koctiom Burorosaenuii dbipmoro “Puma” },

By — {koctiom Burorosiaenuii dpipmoro “Adidas” },

B3 — {koctiom Burorosaenuii dipmoro “Reebok” }.

3a ymosowo 3agaudi: P(By) = 0,2, P(By) = 0,3, P(B3) = 0,5. ¥Ymossi fimoBipHOoCTi momil A:
Pp, (A) = 0,05, Py, (A) = 0,01 1a Pg,(A) = 0, 06.

st o6uncaenns iimoBipHOCTI omil A ckopucraemocs Teopemoro 1.7:
P(A) = P(By)-Pg,(A)+P(Bs)-Pp,(A)+P(Bs)-Pp,(A) = 0,2-0,05+40, 3-0,014-0, 5-0,06 = 0, 043.

Orxke, IMOBIpHICTD KynuTn 6pakoBaHHH cOPTHBHEH KocTiOM piBHa 0,043. 4

Teopema 1.8 (Popmyaa Batieca) Herai nodii By, Bs,..., B, ymeoptoiomos nosuy epyny.
Todi ymosera dmosipricms nodit B; (i = 1,2,...,n) 3a ymoeoio, wo nodia A 6idbyracs, 064u-

caroemuea 3a opmyaoo Batieca:

P(Bi) - Pp,(A)

Baysakenuda 1.7 Qopmyaa Batieca dozeonse nepeoyinumu dmosipnicms 2inomes B; (i =
1,2, ...,n) 3a pe3yavmamamu excnepumenmy, mobmo suatimu anocmepiopni tmosiprocmi Pa(B;)

Ma NOPIHAMY T 3 ANPIOPHUMY (NPUTHAMUMY 00 EKCEPUMERMY ).
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IMTpuknan 1.18 /lsa exonomicmu 3anoéniotoms 00KYMeRmMu, AKi ckAadaroms Y CniAbHY Na-
nky. Umosipricmo spobumu nomuaxy oas 1-20 exonomicma dopiswoe 0,1, das dpyzozo — 0,2.
Hepwuti exonomicm 3anosnus 40 dokymenmis, dpyeut — 60. Haemanna ezamud i3 nanku do-
KYMEHIM BUABUBCA 3 NOMUAK0NW. Busnawumu dmosipricms mozo, uio Go2o 3anosHuue nepuwud

eKOHOMICT.

¢ Posrastremo noxito A — { B3aTHiT JOKYMEHT MICTHTH HOMUJIKY } Ta rinoresn B; — { moKyMeHT
3anoBHuB i-if ekonomicr} (i = 1,2).

BukopucToByioun K/jacu4dHe O3HAYEHHS WMOBIPHOCTI, 3HAXOJAMMO WMOBIPHOCTI TinoTes:

P(B 40 0,4, P(B % 0,6
( 1) — m — Yy ( 2) - m — Y, Y.
3a ymoBow 3ajaui ymoBHi fimosipuocri: Pp (A) = 0,1, Pp,(A) = 0,2. Toui 3a dopmyJiown

IOBHOI HMOBIpHOCTI:
P(A) = P(By) - Pg,(A) + P(B3) - Pp,(A)=0,4-0,140,6-0,2 =0, 16.

st obuncsiennst yMoOBHOI #iMoBipHOCTI moaii By mpu ymoBi, mo mogis A sinbyrnacs Pa(B)

Bukopuctaemo ¢gopmyiy Baiteca:

P(By)- Pg(A)  0,4-0,1
P(A) 0,16

PA(By) = =0, 25.

Orke, IMOBIPHICTH TOrO, IO B3SATHII 3 MIOMMUJIKOIO JIOKYMEHT 3AIllOBHIOBAB HEPIIHHA €KOHOMICT
piBHa 0,25. ¢

Ilutanusa ajiss camMomepeBipKu

1. 1o Take rimore3u? ¢IKy piBHICTH 33 0BOJIbHAE CyMa HIMOBIpHOCTEH X rimore3?

2. fxum yMoBaM IOBHHHA 33 0BOJILHATH 110/1isd, MO0 i1 KMOBIPHICTH MOXKHA OYJ10 3HAXOAUTH

3a POPMYJIOI0 TOBHOI HMOBIpHOCTI?
3. 4k 3anucyerbes (popMmysia HOBHOI HMOBIpHOCTI?
4. Kouu 3acTocoByeThest hopmyna Baiteca?

5. 4k sanucyerbes popmysia Baiieca?
3aBaaHHA OJIsi CAMOCTIiHOrO0 BUKOHAHHS

1. TIpwuaaja Moxke mpalfoBaTi y TPhOX PeKMMax: HOpMaJbHOMY, (DOPCOBAHOMY 1 He0BaHTa~
:kenoMy. Hopmanbauii pexkuM cnocrepiraetbed y 60% sumanxis pobotu npmiary, hopco-
pauuit — y 30%, memopantaxkenunii — y 10%. Hagiitaicts npuiasay (#fiMoBipHicTb Ge3Bij-
MOBHOI pOOOTH IPHJIA/Y Ha TIPOTA3] 3a1aHOT0 BiAPI3KY Yacy t) JJisi HOpMAJIBHOTO PEKUMY
nopisuioe 0,8, s opcosarnoro — 0,5, g HegoBanTazkenoro — 0,9. 3uaiiTn moBHy (3

ypaxyBaHHSM BHIAJIKOBOCTI YMOB) HaIIHHICTh OPUIALY.
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10.

Y JBOX dIUKaX 3HAXOAUThCH 110 20 KyJib, IPUYOMY B HEPLIOMY HIUKY OLIOro KoJbopy 9
KyJib, & Apyromy — 12. 3 mepIoro sniyuka HaBMaHHS BUHMAIOTH KYJIIO 1 KIaJIyTh Y APYTUit
aimuk. PereibHO mepeMimiaBIiiy KyJi B JAPYroMy SIIUKY, HABMAHHS BHOMPAIOTH 3 HHOTO
OJIHY KYJIIO, SIKa BHUSIBHJIACH 0i71010. 3HANTH IMOBIPHICTH TOTO, IO KYyJIs, B3STa 3 MEPIITOTrO

AIUKa, Oy/1a 61710T0 KOJIbOPY.

Y nepuiomy KOMILIEKTI MicTUThes 18 jlerajieit, 7 3 akux HecTaHaprhi, B Jpyromy — 12
4 3 gKHX HeCTaHJAPTHI. 3 KOXKHOI'O KOMILIEKTY HaBMaHHsS BHUTATYIOTH 110 OJHINA JeTauri,
a MOTIiM 3 IWX JeTaJjeil HaBMaHHS BHOMPAIOTH OHY. 3HATH HMOBIPHICTH TOTO, IO IIsT

BI/I6paHa AeTaJlb BUABUTHCA CTaHIaPTHOIO.

Nwmosipricts Toro, 1mo tenerizop dipmu «SAMSUNG» He 3incyeThcst mpoTsiroM rapaH-
tiftnoro Tepminy jgopisuioe 0,4, st Tesiesizopa dipmu «SONIy» 1g fimosipuicts Ha 0,3
olrbIma. 3HAWTH HMOBIPHICTH TOrO, 110 HAaBMAaHHsS BHOpaHuii TejeBizop i3 4-ox dipmu

«SAMSUNG» i 8&wmu dpipmu «SONI» He 3incyerhcss TpoTATroM rapaHTiHHOTO TEPMiHY.

Ha ckmami TesreaTeibe 3HAXOAATHCSI TPU KOMILIEKTH OTHOTUIIHUX JleTaJiell; y mepimoMy —
200 nerasieit, yci crapgaprai; y gapyromy — 100, 3 gakux Tpu OpakoBaHi; y TPETHOMY —
150, 3 Hux 5 6pakoBanux. flka IMOBIpHICTH TOIrO, IO HABMAHHS B3sITa J€TaJb 13 JIOBLILHO

BI/I6paHOFO KOMIIJIEKTY BHABUTHCA CTaH,ZLapTHOIO?

[IpoayKitist BUTOTOBJISETHCS HA ABOX MiANPUEMCTBAX 1 HAIXOAUTH HA CHLILHY 0a3y. Imo-
BIPHICTH BHUI'OTOBJIEHHS OpaKoBaHOI MPOAYKIl Jad 1-ro mijgmpuemcrsa 0,1, maig 2-ro —
0,2. Tlepme migmpuemcrBo 371a00 Ha ckiaan 100 ogmuuns npomaykiii, apyre 400. SuaiTn
AMOBIpHICTH TOI'O, 1110 HABMaHHA B3dTa 13 CKJIA/Ly OJMHUI IPOJYKILl Oyje He OpakoBa-

HOIO.

Jleranb, ska TPOXOAUTh 0OPOOKY HA OJTHOMY i3 TPbOX IHCTPYMEHTiB, Oy/a BHU3HAHA He-
HPHUJIATHOIO. 3HAKTH HMOBIPHICTH TOTO, IO JIeTab € HEIPUIATHOIO, B pe3ybTaTi 00pob-
Kn 1-mm, 2-um, 3-iM THCTPYMEHTOM, SKITO TMOBIPHICTh HECIPABHOCTI JJ1s1 HUX CTAHOBHUTH

sBiosijgno 0,2, 0,4 1 0,6.

Y komanzai cnopreMenis 4 guxkuauku, 6 Oirymis i 10 Besocuneaucris. MMosiphicTh BH-
KOHATH HOPMY MalicTpa CHOpTY JIs JHKHUKA jgopiBHIoe 0,2, mig 6iryna — 0,15 i gas
Besiocuneucra — 0,1. Bubpanunit HaBMaHHsg CIOPTCMEH He BUKOHAB HOpMY. Busnauntun

AMOBipHICTH TOTO, 1110 1Ie OyB OITyH.

Ha ckuaja mianmpueMcTBa HAIXOMATh AeTasi i3 Tpbox nexiB. Ilepmmit nex signpasus 100
neraneii, apyruii i rperiii mo 200. Tlepmmit i apyrmii nexu marors no 4% 6paky, Tpe-
tiit — 3%. BusnaunTu AMOBIPHICTD TOTO, IO HABMAHHS B34Ta, JeTalb € OpaKoBaHOW. SIKa

AMOBIPHICTH TOTO, IO BOHA HAIRIIIA 3 TPETHOIO TEXY?

Y meprioMy KOMILIEKTI MICTUThes 15 meTaseit, 5 3 aKuX HeCTaHIAPTHL, B Apyromy — 18,

4 3 gKMX HeCTaHJAPTHI. 3 KOXKHOI'O KOMILJIEKTY HaBMaHHdA BUTATYIOTH 10 OJHIN geTasri, a
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HOTIM 3 IUX JeTajiell HaBMaHHs BUOMPAIOTH O/IHY. 3HAWTH HMOBIPHICTH TOTO, 10 BUOpaHa

JdeTaJlb BUABUTLCA CTaHJIapPTHOIO.

11. ¥V nepmomy amuky e 20 geraneii, 3 akux 30% nodapboBano, y IpyroMmy BIAIOBIIHO —
10 1 40%. 3maiiTn HMOBIPHICTD TOrO, IO JeTAlb B34Ta 3 HABMAHHSA BHOPAHOIO ANIMKA €

nodapboBaHOIO.

12. ¥V marasun maziinuio 30% renesizopis i3 mepioro 3asomy, ceped akux 20% 6pakoBaHux;
20% — i3 apyroro 3aBoxy, cepen akux 10% Opakosannx; 50% i3 Tpernoro 3aBomy, AKuii

mae qume 5% Gpaky. fka HMOBIpHICTh KYIMTH CIPABHUI TeleBi3op?

13. YV pubanku € Tpu y/io0JeH] Miclgd, KyJAu BiH IPUXOJAUTH 3 OJMHAKOBOIO HMOBIPHICTIO.
JIMOBipHICTD KIBOBY Ha HepIIOMy MicIi 1opiBHioe 1 /3, Ha apyromy — 1/2, Ha TpeThoMy —
1/4. Pubasika 3aKuHYB BY/JKY y HaBMaHHS BHOpaHOMYy Micii i puba K/IOHyna. SHAWTH

AMOBIpHICTH TOTO, 1110 puda/iKa 3aKUHYB BYJKY Yy IEPIIOMY MICITi.

14. 'V KpaMHUITIO /I TPOAAXKy HA NI TPOAYKILid 3 TPHOX (abpPHK, BIITHOCHA YACTKA SKUX
e: 1 —50%, 2 — 30%, 3 — 20%. Bpak upoayxuil nux ¢gpadbpux cranosursb 2%, 3% ra 5%
BLANOBLAHO. 3HANTH HMOBIpHICTH TOrO, IO HABMAaHHS KYILJICHUN y Maraswi BUpIO IUX

dabdbpuk Oysie AKiCHEM.

15. Tlacaxkup gy npugbaHHs KBUTKA MOXKE 3BEPHYTHC 0 OMHIET i3 TPhOX Kac Ha CTAHIII.
Bianosiani itmosipuocti pisai 0,2, 0,3 Ta 0,5. VIMOBipHicTH TOTO, III0 HA MOMEHT 3BEPHEHH S
nacaxkmupa B Kacy Oyjie KBUTOK, JopiBHIoe Biosiguo 0,6, 0,7 ta 0,9. [Tacarkup 3BepHyBCs
JIO OJIHIET 3 Kac 1 KYIIUB KBUTOK. ZlKa HMOBIPHICTH TOTO, IO KBHTOK ITACAXKUP IPUI0aB Y

nepimiii Kkaci?

1.7 IloBTOpHI He3aJe2KHI BUTPOOYBaHHS.

Y 6ararbox 3aja9ax Teopil fIMOBIPHOCTI MOTPIOHO JTOCTII/IZKYBATH IIOC/IiIOBHICTD 1 BAIPOOYBaHb.

Oszsnauennda 1.24 Sfxwo yci n sunpobysarv nposodumu 6 00HAKOBUT YMOBAL | TUMOBIPHICTD
nosasu nodii A 6 ycir yux unpoby8aHHAT 00HAK0GA | HE 3aAeAHCUMD 610 NOABU b0 HENOABU
A 6 tHwuT 8UNPOOYSAHHAT, MO MAKY NOCAIIOSHICTID HESAAEHCHUT SUNPOOYBAHD HASUBAIOMD

cxemoro Bepryaai .

Hexait BunaakoBa mofist A MozKe 3’SBUTHCST Y KOKHOMY BHTIpOOyBaHHi 3 iiMoBipHicTio P(A) = p
abo e 3’gurucs i3 imosipuictio P(A) =1 —p =g.

IloctaBumo 3amavy: 3uaiiTu HMOBIPHICTH TOrO, MO TPHU MPOBEJIEHHI 1 BUNPOOYBaHD
nogiss A 3’saBurbes k pasiB 1 me 3’aBurhesa n — k pasis. Illykana fiMOBIpHICTD MO3HAYAETHCS

P (k).
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Teopema 1.9 (Teopema Bepnyaai) Hmosipnicmo mozo, wo npu nposedenii n eunpoby-

sanv 3a cxemor Bepryanri nodia A 3’asumvca k pas, obuucaroemoves 3a gopmyaoto bepryani:
ko ko on—k

n!

k __
9 Co = T — Byt

p — UMOoGIpHICMY Noasu nodii A 6 Koscromy sunpobysarhi,

q — UMOBIPHICTL N0ASU N0JIE A 8 KOHCHOMY 8UNPOOYEAHHI.

SayBackeuud 1.8 Hmosipricmsd nosasu nodii A 6 n eunpobysannax cremu Bepryanri menwe

m pasie 3Harodumoves 36 Hopmys0t0:
P,(k<m)=P,(0)+ P,(1) + ... + P,(m —1).
ﬁMOGipHicmb noasu nodii A He menuie m pasie sHATodUMBHCS 306 GOPMYA0I0;
P,(k=m)=P,(m)+ P,(m+1)+ ...+ P,(n).

ﬁmosipHicmb noasu nodii A 6 n eunpobysannar cremu Bepryari 6iavwe m pasie 3Harodumovcs
3G POpMYN010:
P,(k>m)=P,(m+1)+ P,(m+2)+ ... + P,(n).

HmosipHicms nosasu nodii A He biavue m pasie 3HAT0OUMbBECA 34 HOPMYAOIO:

P.,(k <m)=P,0)+ P,(1) + ... + P,(m).

SayBackeutd 1.9 Ilpu poss’asysanni zaday € neobxidnicmos anaxodumu Hatibiabwe TMOBIPHE

srauenma ko wucaa k nosae nodii A. Lle snavenna ko 6usnauaemuves cnieeidHOULEHHAM:
np—q<ko<np+p abo (n+1)p—1< ko< (n+1)p.

Yucno ko nosunno 6ymu yisum wuciom. Hdxwo (n+ 1)p — yine wucao, modi natibisvwe 3na-

uennA Umosipricms mae npu 0eox wucaax ky = (n+ 1)p — 1 ma ky = (n + 1)p.

IMpuknag 1.19 Hwmosipnicmo euzomosaenns cmandapmuoi demant dopierioe 0,8. 3uatimu

UMOBIPHICMD M020, U0 13 § subparur demanet 3 6ydymos cmandapmmumu.

¢ Posrisnemo nogito A — {Burorosiiena jerasb crapgaprHal. 3a yMOBOIO 3ajadi: n = 5,
m=3, P(A)=p=0,8, tonig=1-0,8=0,2.

st obancaenns iimosipHocti Ps(3) ckopucraemocst opmyrnoro Bepryni (Teopemoro 1.9):

|

P5(3) = C2-(0,8)%-(0,2)°° = 390

-0,512-0,04 = 0, 2048.

Orke, IMOBIPHICTH TOTO, O i3 H BUOpaHuUX geraseil 3 OyayTh crangapTHuMu pisHa 0,2048. ¢
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Ilpukmaan 1.20 Bisnecmen, 8USUUSULY NONUM PUHKY HG HOBL CROPMUBHT GBMOMOOIAL, BUPL-
wue npodamu npobny napmito 3 9 maruzr asmomawiun. Umosipricmo ompumamu eucokul
npubymokr 3G ParyHor KOHCHOT MAWUHY outHeHG 6 0,8 1 668ANCAEMBCA YCNITOM, AKULO 6 OEHD
ix 6yde npodaro ne menwe cemu. Hra UmosipHicmsd Ycnixy, AKULO NPOOAXHC ABMOMAULUH 301Tl-

CHIOEMBCA HE3AACHCHO ?

O TIpogark KOKHOI aBTOMAIMHE € BUIpoOyBaHHs. Po3rigHemo noairo A — {3a paxyHOK mpo-

JIAKy aBTOMOGLIsE GI3HECMEHOM OTPUMAHO BUCOKHii mpubyToK }, Toai p=P(A)=0,8; q=0,2.

Venixom g 6isHecmena Oy/ie TO# BHIAI0K, KOJIH YHCI0 k TIPOAAHUX 3a JeHb aBTOMOOLIIB

Oyae 3ag0BosibHATH HepiBHicTb 7 < k < 9. Toui
P(7T<k<9)=Py(7) + Py(8) + Py(9),
Jie JIjIsl KOZKHOTO 3Ha4eHHsl k WMOBIpHICTD 009HC/IIOEThCs 3a hopMmysiolo BepryJui:

Py(7) = CT - (0,8)7 - (0,2)? = 0,302,
Py(8) = C&-(0,8)%-0,2 = 0,302,
Py(9) =3 -(0,8)"-(0,2)° = 0,134

Toni
P(7T<k<9)=0,302+0,302+ 0,314 = 0, 738,

Otxke, IMOBIpHICTD yemixy ajis 6i3HecMeHa ckiaanae 0,738, ¢
@opwmyna Bepryii Bigirpae 3aaduny posb y Teopii iiMoBiprOCTEil. AJte pu KiTbKOCTI BU-
npoOyBanb n > 10 obuncaeHns 3a i€ GopMyI0i0 YCKIATHIOIOTHCS. TOMY NMPH BEJNKiN KiTbKO-

cTi BUIPOOYBaHb KOPUCTYIOTHCS IHITUMHU (popMyIaMu: JIoKaJibHa dopmy.ia Jlamraca i [Iyaccona.

11 bopmysn HabauzKeHi i THM TOUHIITe MiAPaxoByOThH fiMoBipHicTh P, (k), unm Giibiie n.

Teopema 1.10 (Jlokaavra meopema Jlanaaca) Hezxal imosipricms p nossu nodii A 6
KooCHOMY sunpobysanni cmaaa i p # 0, p # 1, modi dmosipricmo P,(k) mozo, wo nodia A e
N HE3AAEHCHUL BUNPOOYBAHHAT 3’A6umbea k pas, HabAusHceno JopieHIe (MumM MOUHIUWE, 4UM

Ginvwe n i wum Gaudtcue 3nauenna p 0o wucaa 0,5 ):

M

x

Oynkuis ¢(z) = \/2_ e~ 2 — ne dyuknig [aycca, 3navenns gkoi naseeni y Tadauni 1. [pu
s

PO3B’ g3y BaHHI 33/1a4 CJIiJI JIOTPUMYBATHCS HACTYITHUX ITPABUIL:

1) dynkuia ¢(x) napua, romy ¢(—z) = ¢(z);
2) mas 3uadens |v| > 4 BBaxkaoTh, mo ¢(z) = 0.

SayBaxkennda 1.10 Jlokakxarvhoro gopmyaoto Jlanaaca doyiavro kopucmysamuca npun > 100

ma npq > 20.
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Ilpukmaan 1.21 Tkaas obcayeosye 100 sepemamis. Umosipricms 06pusy HUMKY Ha KOHCHOMY
sepcmami npomazom odnict xeuasunu dopienroe 0,02, Buatimu GMOGIPHICMS 020, U0 NPOMA-

20M 00HIET TEUAUHY 00pUS HUMKY 0yde Ha 3 sepcmamal.

¢ 3a ymosoro 3amadi: n = 100, p = 0,02, k = 3.
st o6uncaents iMoBipHOCTI Pioo(3) BUKOpHCTaeMo JoKaabHy Teopemy Jlamnaca (Teopemoro 1.10).

it 1bOro 06YUCIUMO

k—np  3—100-0,02
x: =
Jnpg  /100-0,02-0,98

=0, 71

3a Tabmureio 3nadens ¢ynkimii [aycca ¢(0,71) = 0,31. Toxi

0,31
P100<3) = H = 07221

OT?KG, PlOO(B) ~ O, 221. ‘

Teopema 1.11 (Inmeepaavrna meopema Jlanaaca) Hexati imosipricms p nossu nodii
A 6 koorcnomy eunpobysarni cmana it p # 0, p # 1, modi dmosipricms nossu nodii A 6 n

HE3ANEHCHUT BUNPOOYBAHHAT He meHwe k1 1 ne Oiavuwe ky pasdie dopieHioe:

ki1 —np ko — np

, T
N N 7

Pn<k}1 < k < k’g) ~ @(3:2) — @(l’l), de T =

Oyuxrig ¢(x — 1ie yukmig Jlamaca, 3Hadenns sxoi HaBeeHi y Tabsuri 2.

1 2
T Tdt
= — e 2
) V2T f_oo
[Ipu po3B’si3yBaHHi 33734 CJiJl JOTPUMYBATUCS HACTYIHHUX HPABHI:
1) dyuxis ®(z) vemapua, romy ®(—z) = —P(x);

2) auist 3Ha4eHb |x| > 5 BBaxkators, mo $(zr) =0, 5.

SayBaxkeuusa 1.11 [nmezpanrvra gopmyaa Jlansaca € mum mouniworo, wum 6iavue 3HAEH-

HA n. Hxwo npg =9, Mo 60HA BUKOPUCTNOBYEMBCA AK MOYHG HOPMYAQ.

IMpuknan 1.22 Umosipricms mozo, U0 MeAesidop He npotiuioe NepeonpoiarcHy nepesipry
doprerroe p = 0,2. Buatimu Umosipricms mozo, wo ceped 400 meaesizopis, wo € Ha ckAao,

nepesipky He npotidymov 6id 70 do 100.

¢ 3a ymosoro 3amadi: n = 400, p = 0,2, k; = 70, ky = 100.
st obuncenns fimoBiprOCcTi Py (70 < k < 100) BUKOpHCTaEMO iHTErpaibHy Teopemy Jlamma-

ca (Teopemoro 1.11). [Tt bOro 06YHCTIUMO

ki—np  T0—400-0,2

_ _ — 125
T T A JI00.0.2.0.8 49
ky — 100 — 400 - 0,2
To = 2 np = 4 2,5

T J/apg J/100-0,2-0,8
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3a rabsuneto 3navens Gyukuii Jlamnaca ®(—1,25) = —0,3944, &(2,5) = 0,4938 . Toui
Pyoo(70 < k < 100) =~ 0,4938 + 0, 3944 = 0, 8882.
Orsxe, Pioo(70 < k < 100) ~ 0, 8882. ¢

Teopema 1.12 (mepema IIyaccona) Srxwo n — +oo, p — 0 max, wo np — \ = const,
mo das 6ydv-axoeo k =0,1,2,...:

SayBaxkeutd 1.12 Qopmyaa [lyaccona dae documsb moune HabAUNCEHHA 34 3HAUEHD P OAU3D-

kuxz do nyas (p < 0,1), mobmo das nodid, wo pidko MPaniaomecs i 044 JOCMAMHLO EAUKUT

n (npg = 9).

Ilpuknan 1.23 Ilposodumuvca copmysanms demaneti. Umosipricmo nosasu bpakxosanoi demans
dopierroe 0,004. Buatimu tmosipricms moezo, ulo ceped 1000 demaneti suasumsves pieHo J

bpaxosarux.

¢ 3a ymoboro 3agaqi: n = 1000, p = 0,004, k = 5.

Jnst obuncaenns imosipHocTi Piogo(5) Bukopucraemo dbopmyay Ilyaccona:

A =1000-0,004 = 4,
5

—e 1 =0,1563.

Piooo(5) = Al

OT)KQ, P1000(5) ~ O, 1563. ’

Teopema 1.13 Hmosipricmo mozo, wo npu nposedenti N HE3AAEAHCHULT UNPOOYSAHL G10TU-

BU3HAYAEMBCA 304 ¢0pMy,/l0?0.'

P(’T—p‘<e>:2q>(e 2)
n pq

IMpuknan 1.24 Menedotcep scmanosus, w0 GmMoGIPHICMS OYMU HEPEAAIZ08GHOI0 OAL KOHCHOT
0dunuYt NPodYKULE, wo weudko ncyemuoces, dopienroe 0,1. Ckiavku nompibro peasi3yeamu 00u-
HUYD NPodykyii, wob 3 tdmosipuicmio 0,9544 mootcna 6yr0 cmeepdarcysamu, U0 610HOCHA Y-
cmoma 00UHUYL HEPea.Al306aH0T Npodykyli sidrusumovesa 610 nocmitinoi tmosiprocmi 36 abco-

AOMHON0 BeAUuUH010 He biavute, wiote na € = 0,03.

¢ 3a ymosoro 3aga4i: p = 0,1, e = 0,03, P( - —p‘ < e) = 0,9544.

Tak sk, 2P (O, 03 Olnw) =2 (0,1y/n) = 0,9544, To 3a Tabaunero 3uavendb Gyl Jlamaca

i3 pierocri ®(z) = 0,4772 Busnagaemo = = 2. Toxi 0, 1\/n = 2, n = 400.
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Orke, 33 yMOBOIO 33124l /I 33aHOI0 BIAXWJIECHHS BIIHOCHOI 9acTOTH BiJl TE€OPETHIHOT
iiMoBipHOCTI p, HeoOXiAHO peasizyBaTu He MeHine, HikK 400 OXMHUIL ITPOAYKIIT, IO IIBUIKO

MCYEThCH.

JlaHoMy pe3yJIbTaTy MOKHA JaTH HMOBIpHICHE TJIyMadeHHs: AKIIO Oyje peasizoBaHO J0-
CTaTHBO BEJUKY KIJBKICTh MapPTiit MPOAYKINl B KLTbKOCTAX, He MeHmuX 3a 400 ogmHUIb, TO B
95,44% nux mapriii BiIHOCHA YACTOTA HMOSABU OJMHHIN HEPeasai30BaHOI Oyae BIIXWIATHCH Bif
TeopeTrudHol fiMoBipHOCTI p = 0, 1 32 ABCOJIOTHOIO BEJIUYINHOIO He Oibimne, Hizk Ha 0,03 B MeKax
BiA 0,1 —0,03=0,07 10 0,140,033 =0, 13. [ammMu coBaMu, IUCIO OTUHHAID HEpeaTi30BaHOL
npoaykiii B 95,44% napriit 6y/1e 3maxomurucsa Mixk 28 (7% Bix 400) i 52 (13% six 400). dximo
B3ATH JIHATIE OHY MapTiio i3 400 OAUHUI TPOAYKIIII, TO 3 BEJUKOIO JT0JIEI0 BIIEBHEHOCT1 MOXKHA

OYiKYBaTH, IO B Hifl YUCJI0 OJMHUIL Hepeaai30BaHol NPOAYKILl Oy1e He MeHIe 3a 28 i He OibIie
3a 52. ¢

IMurannga ajga camonepeBipKu

1. ¢ka mocimoBHiCTH BUTIPOOYBaHb YTBOPIOE cxeMy Beprymwmi?
2. 4k 3anucyerbes popmysta Beprysuii i aKy WMOBIpHICTH BOHA JI03BOJISIE OOUUCTUTH?

3. 3a gxkumu GopMyJIaMu 3HAXOIATH HMOBIpHICTH mosiBM momil A Menmne abo Oijblne, He

MeHIe abo He OLIbINe pa3iB y n BUIpoOyBaHHAX cxemu Bepmysmi?
4. 9Ik MoxKHa 3HAWTH HAROLIBIIAMOBIpHE 3HAYEHHs YHCJIA MoaB momil A y cxemi Beprymmi?

5. Komu moniibHO BUKOPHUCTOBYBATH JOKAJBHY dhopmysy Jlammaca? 3anmuimmiTs BiTIOBIIHY

bopmyy.
6. ki BractTusocTi dyHkmii ['aycca Bam BigoMmi. fk 3HalTH i1 3HAUCHHA?

7. dky #iMOBIpHICTD 00YUCTIOIOTH 3a JIONOMOr0I0 iHTerpaabHoi Teopemu Jlammaca? 3anummiTo

BiIMOBIIHY hOpMYyTy. 3a IKOI YMOBH BOHA BUKOPHCTOBYETHCS K TOYHA?
8. fxi BnactuBocti dyukiii Jlammaca Bam Bigomi. fIk 3HaiiTH i1 3HaUEHHS!

9. Ilo nozsossie obuncantu popmya [lyaccona? 3amurite Bijgnosinny dhopmyry. B akomy

BHIIAJIKY BOHA BUKOPHCTOBYETHCS !
10. ¢k ominmTy BiaxmaeHHs BiIHOCHOI YacTOTH IO Bix 11 iiMoBipHOCTI?
3aBOaHHA OJI CAMOCTIIHOrO BUKOHAHHS
1. Cayx06a momarkis BusHaumia, mo 40% Beix ocobucernx mexsapainiii Ipo npubyTOK Mi-

CTATHh NPWHANMHI OJHY MOMUJIKY. ZIKIMO BHIaAkoBO BigiOpatm 10 meksapariiii, To gKa

fiMoBipHiCTD TOrO, 10 6 i3 HUX Oy/yTHh MICTUTH TPUHAWMHI OJIHY TTOMUJIKY 7

31



10.

11.

12.

V By3i 80% crysenTiB oTpuMyIOTH AedKuil Bug cruienail. fkino g nepesipku Bigibparu

10 cTyaenTiB, TO sIKa HMOBIPHICTb TOTO, IO OiJIbIINE Hi2K 8 CTYJIEHTIB MAIOTh CTHIICHIIIO?

[lizmpmeMcTBO Mae 5 mocradaabHUKIB. VIMOBIpHICTH BUKOHAHHS JOTOBOPY I KOXKHO-
ro 3 uux gopisuioe 0,7. Busmauurn iiMoBipHicTh TOro, mo menme 40% mocradaabHUKIB

BUKOHAIOTH JOTOBIP.

VIMoBipHICTD TOTO, IO CTYAEHT CKJaJe icnuT 3 MaTreMaTuku gopisHioe 0,7. Hexait € rpy-
na i3 8 cryzentiB. 3HaiiTH HaAWIMOBIpHINTY KiJbKICTH CTYAEHTIB, siKi CKJIAAYTh iCIOUT 3

MaTeMaTuKu. OOYUCIUTH BiAMOBIIHY WMOBIPHICTD.

Ckinbku pasiB Tpeba mjaKWHYTH TpaIbHAN KyOuK, 1mo0 HaliMOBIpHIIIE YUC/I0 BUMAIAHD

Tpiiiku gopiBHIOBaI0 107

Bigomo, mo 60% nacaxkupis Bij 3araabHOl KLIBKOCTI HACAXKUPIB HOTSTY JAHOTO HAIIPIMKY
CKJIaJIa€ MUIBroBa Kareropis. fka iiMoBipHicTh ToOro, 10:a) 3 10 nacaskupiB BUABUTHCS 6
nmacazkupiB mabropol Kareropii; 6) i3 200 nacaxkupis BusBuThCs 120 macaskKupis miabroBoi

KaTeropii’

NnmoBipHicTb TOTO, 10 MOKYIIElb, SKWi 3aBiTaB JI0 Mara3uny B3yTTd, 3/IHCHUTH NOKYIIKY,
jopisuioe B cepegnboMy 0,1. fka fimoBipuicTb Toro, 1110 i3 900 moKyuiB, 110 3aBiTa/in 10

MarasuHy, 3aiidcHITh TOKynKYy: a) 90 nokymmis; 6) sig 100 1o 180 nokymmis?

VIMOBipHICTH cBOEUACHOT peasTizallil ouHuIl TpoayKiii fopisHIoe 0,8. Buznauntu iMoBip-
HICTh CBOEYACHOI peaJiizallil He MeHITe HixK 312 oguants mpoaykiii i3 400, mo mocTynuim

Ha peaJsTi3aliiio.

Ha inii npamoors 300 pobitHukiB. VIMOBIpHICTH TOTO, 1110 TPOTATOM 00K HMpalliBHUK
3axBopie, jopiBHiOE B cepearaboMmy 0,02, fka WMOBIpHICTH TOrO, IO MPOTIAroM J00W HAa

minii 3axBopie: a) 5 ocib; 6) He Giabine sK 3 ocodbu?

VIMoBipHICTD BHITYCKY CBep/UIA MiBUINEHOI KPHXKOCTI (6pak) mopisuioe 0,02. Ceepmia
CKJIAJIAI0Th Y KOpoOku mo 100 mTyk. 3HailTe fiIMOBIPHICTH TOTO, MO B KOPOOITl BUABUTHCS

He OiyibIne, Hizk 3 GpakoBaHi cBepIIa.

IIpucTpiit ckaagaeTbes i3 1000 emeMeHTIB, SKi HPaIiOIOTh He3aJIe:KHO OOUH Bill OIHO-
ro. VIMoBipHicTh BUXOMY 3 Jaay JOBLIbHOrO eneMenTta 3a 4dac T mopisaioe 0,02. SuaiiTn
fimoBipaicTh TOro, mo 3a vac T BuilnyTh 3 gaay: a) piao 3 esementn; 6) Big 7 g0 15

eJICMEHTIB.

Minpyunuk Hagpykosano tupazkem 10 000 npumipnukis. Mmosipuicts Toro, mo mipy-
YHUK 30pOIIypoBaHO HeIpaBUIbHO, nHopiBHIoe 0,0001. dKa iiMOBIpHICTB TOTO, IO B TUPAXKi

5 OpakOBAHWX KHUT?!
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13.

14.

15.

Basos Bimnpasase Ha 6a3y 1500 Bupobis. MMosipHicTs momkozkenns Bupoby B 10po3i
nopisaioe 0,002, fka #MOBIpHICTB TOTO, IO B J0PO3i Oy/Ie MOIIKOZKeHO BUPOBiB: a) piBHO

4; 6) menrire 4; B) Ginbre 47

VmoBipHicTb TOTO, IO JieTajib HecTaHaapTHa, gopiBHioe 0,2, 3HafiTh #MOBIpPHICTH TOrO,
10 cepet Buta koo Bimibpannx 300 geraseit BiiHOCHA 9acTOTa HATPAILIAHHS HA HECTAH-
JIAPTHI JleTasii BiaXuasseThes Bijg imosipaocti 0,2 3a abCOIIOTHOIO BEJIMYMHOIO He Oliblie,

ik "Ha 0,01.

VIMoBipHICTD, TIOABH BUIAAKOBOI MOl B KoxKHOMY 3 800 MpoBeeHWX He3aTeKHUX BU-

npobyBaHb € BesjmdyuHa cTasga i jgopisuioe 0,7. dxum mae Oytm 3uHadennd € > 0, 1mob
m

Pl|——pl<e| = 0,997
n
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Poz it 2

Bunanakosi Besmmunan. OcHOBHI 3aKOHU

PO3HO/I1J1y BUIAAKOBUX BeJIMYNH

2.1 IloHgaTTd BUIIAAKOBOI BEJIMYNHN. 3AKOH PO3MOIiJIy JUCKPETHOI BU-

aKOBO1 BEJIMYMHI

Y Teopil IMOBIPHOCTI TOPS)T 3 MOHATTAME BUIAJIKOBA IMOid, HMOBIPHICTH, PO3TJIAMAETHCSA 1O~

HATTA BUIIaJIKOBa BEJIMYNHU.

Ozsnauentda 2.1 Bunadkogoto 8eAUMUHOMN HA3UBLEMBCA MAKA BEAUNUHA, AKG 6 HACAIIOK
BUNPOOYBAHHA MOHCE NPUTMAMU AUULE 0OHE YUCA08E ZHAYEHHA, 3430aA€21MY Hesidome | 00-

YMoeneHe BUNAIKOBUMU npuvYuUHaMU.

Hanpukaan 2.1 Bunadkosumu 8eAunMuHamu €: KiAbKICMb CMYyoeHmie, Akl NPpUucymui Ha 3a-
HAMMI; KIADKICTb NACAGHCUPIS, AKL 36EPHYAUCA 00 Kacu, wob npudbamu Keumxu, KiAbKiCMb

040K, WO sunadac NPy NIOKUIAHHL KYOUKA;, SEAUMUHG NPUOYMEKY, AKUT 04IKYE NIONPUEMEUD.

Bunajkosi BeJimunHu O3HAYAI0THCH BeaukuMu Jiitepamu: X, Y, Z, ..., a ix 3Ha4eHHd — BiAI0-

BIIHUMH MaJIIMU JIiTepaMU 3 iHIeKCaMHI
X ixy, X,y Ty; L 21, 29,y Zn.
Bunankosi Beuunau OyBaiOTh JUCKPETHUMHU Ta HEIIEPEPBHUMMI.

Osnauenns 2.2 Juckpemnoro sunadxosoro seauvunoro (ABB) nasusaroms maxy ee-
AUMUHY, AKG MOJHCE NPUTMAMU KOHKDEMML 130AD0CAHT YUCA06E 3HAUEHHA, AKL MOHCHA NPOHY-

Mepysamu, i3 610N08I0HUMUY TMOBIPHOCTNAMU.

MuoxknHa 3Ha4YeHb IUCKPETHOI BHUIIAJIKOBOI BeJHMYHHU ab0 CKiHYeHHA, a00 HEeCKiHYeHHa, aJie

siivenna (11 eJleMeHTH MOXKHA TIPOHYMePYBATH HATYDATbHUME YUCIAMH).
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Hanpukaan 2.2 Kiavkicms 6aAyueHd 6 MiweHdb npu mpvoxr nocmpisax 6yde X: 0, 1, 2, 5.
Omorce, sunadrxosa seasununa X npulimMac 4omupt 13046084HT YUCA08T SHAYEHHA 3 PIBUMU TMO-
siprocmamu. Tomy X — ye duckpemna sunadkosa 8eAUuNUHA.

Kinvkicms eukaukie maxci Y Ha ducnemuepcvromy nywkmi makooc byde duckpemmoro eu-
NaOK0BOI GEAUNUNOI, aAE NPU t — 00 3nauernmna Y O0ydymbv makxootc 3pocmamu, mobmo ix

Kiavkicms npamye 0o weckinwenocmt Y 0, 1, 2, ... n, ...

Osnauenns 2.3 Henepepenoto sunadkosor seaununoro (HBB) nazusaemocs eeauu-
Ha, AKG MOoHce NPuimamu 6ydv-ake YUCA06E SHANEHHA 3 0eAK020 CKIHYEHH020 GO0 HECKIHYeH-

Ho20 inmepsany (a;b).
Ha sigminy Bin /IBB, 3navenng HBB nepejiautn HeMOXKIUBO.

Hanpuknan 2.3 Henepepehor sunadkogor 8eAuMuHoN €: 4ac 6e3610M08HOT pobOmMU Npusa-

dyY; BeAUNUNG NOTUOKY NPU BUMIPIOBAHHE; POIMIPU 0eMANL, AKY BU20MOBAAE CIMAHOK.

OzsHauentd 2.4 3aKoHOM P03N00iay 6UNAGIKOBOT BEAUMUHY HA3UBAIOMYL CNIBEIOHOULEH-
HA, AKE BCMAHOBAIE 368 A30K MINC MONCAUBUMU 3HAYEHHAMU BUNAOKOBOT BEAUNUNY A G0N0~

GLOHUMU M TMOBLPHOCTNAMI.

BaKOH PO3MOALIY AUCKPETHOI BUTAIKOBOI BEIUUNHE X MOyKe OyTH 3aIaHuii:
- TabmaHO (P PO3MOALTY);

- rpaivHO (MHOTOKYTHHUK DO3IMOALTLY);

- anasituano (hopmynomw).

[Ipu Tabauunomy 3ajaanni 3akony posnogaity BB Oyayemo Tabuwuirio, ge y nepuioMy psiaKy

nepeJTideHi y TOpsIKy 3POCTaHHS BCl MOYKJIMBI 3HAUYEHHS BUIAJIKOBOI BEJIMYUHA L1, T2} ..., Tn,
B JIDYTOMY — BIAMOBiIHI TM IMOBIPDHOCTI Py, P2; ...y} Pn!

Xz | 22| .. | p,

Plpi|p]| .| pn

SayBaxkeuud 2.1 p; +po+ ... +p, =1

Bakon posnoainy BB y Burisaai Tabaniii Ha3WBAOTH PIA0M PO3MOIIITY.

[Ipu rpadiunomy 3amanni /JIBB Ha npsaMokyTHi# cucTeMi KOOpAMHAT OYIYIOTH TOYKH 3
KoopAnHaTaMu (x;;p;) Ta MOCTIIOBHO (y MOPSIKY 3POCTaHHsS HOMeDIB) 3’€HYIOTh BiIpi3KaMHu.

OrpumaHy JlaMaHy HA3WBAIOTh MHOTOKYTHUKOM PO3IOAiIY ab0 MOJIIrOHOM:
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p”__ - ! | \.

XY

Puc. 2.1: MHOrOKyTHUK pPO3IOILITY

[Tpu ananxituanomy 3aanni J/IBB BinoBinHicTh MiXk 3HAYEHHAME T; Ta IX IMOBIpHOCTSIME

Pi 3TAETHCST (POPMYJIOIO:

pi = P(X = ;) = ¢(x;), ne ¢(z;) — neaxa dynxuis.

BayBaxkeHHd 2.2 3a36uvall aHAAIMUYHO 360aG10MbCA Cneyiasvhi (cmandapmni) posnodisu,

wo 6ydymsv posessdamucs 0ant.

Ipuknag 2.1 V 2powositi somepei posiepyemves odun euepaws 6 100 2pn, decamv suepa-
wite no 50 epn i 30 suepawie no 10 epn npu 3azasvromy wucsi biaemis 100. 3natimu 3axomn
Po3N0diaYy 6uUNGOK080I sesudury X — 8aAPMOCMI MONCAUBO20 6ULPAWY OAf BAGCHUKG 00HO20

aomepetinozo oiiemy Yy 8uAAdl MAbAUYL MaA MHO20KYMHUKG PO3N0JIAY.

¢ Bunankosa BeqmunHa X € AUCKpeTHOWO 1 Moxke npuiimaru 3uadenas: 0, 10, 50, 100. O6un-

CJIIOEMO BIJIITOBLJIHI IMOBIPHOCTI:

59 30
(X =0) = 355 = 0,59 P(X =10) = 155 = 0.3;
P(X =50) = W01, P(X =100) = — = 0,0
71000 7 B - 100
Toui
X[ 0 |10 ]50] 100
P 10,59 ]0,3[0,1]0,01
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0,37

0,11
0,014

Puc. 2.2: MHOTOKYTHUK PO3MOLTY BUMAIKOBOI BEJTUINHN X — BapPTOCTI BUTPAIILY

¢

Ilpuknan 2.2 V awuxy snazodamoca 4 0iai i 6 “OPHUT KYAb 00HaK06020 poamipy. Hasmarma
bepymob dei xyai. 1llobydysamu 3arxomn po3nodiny eunadkosoi sesudurt, X — wucaa 0LAUT KYAb

ceped 610i06paHUL.

¢ Bunaaxosa penmamna X morke mpuitmaru 3uadenss: 0, 1, 2. Jlas obuucsenns BiamoBigaux

HMOBipHOCTENH CKOPUCTAEMOCS KJIACHYHAM O3HAaYeHHSIM HMOBIPHOCTI:

co.c2 6.5 2 1
(11 =0) =~ 2 '10-9 3
e 2 8
Plapa=1)=—"2_"5-4.6. — = —
(r2=1) =~ 10-9 15
C2.C0 4.3 2 2
Plag—o)= - Co 43 2 2
(13 =2) = == 2 '10-9 15
Tomi
XT0[1]2
NREE
31151 15
Hevesionn: L+ S0 21
epeBlpKa.g—F E+1_5_ .

Ilpukmaan 2.3 ﬁmoeipm’cm@ BAYUEHHA 6 MEWEHD 1-UM CMPIADUEM NPU 00HOMY NOCMPIAY J0-
pistroe 0,6, dpyeum — 0,8. Cmpisvui 3pobusu no odnomy nocmpiny. Bunadkosa eesununa X —

KIABKICMD BAYUEHD 6 MiUeHb., 3Halmu 3aKoH po3nodisy eesuvunu X.

¢ 3rimHo ymoBH 3amadi BBegemo mosHadeHus: p; = 0,6, po = 0,8. Toxi ¢; = 0,4, go = 0, 2.
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Bunankosa Besimunna X morke npuiivaru 3uadenns: 0, 1, 2. Obuuc/ioemo Bianosigai fimo-
BipHOCTI:
P('rl :0) =dq1 Q2 2074'072207087

P(l’lzl):plQQ+Q1p2:0760,2+0,40,8:0,12+0,32:0,44,
P($1:2):p1p2:0,60,8:0,48

3anucyeMo 3aKOH PO3MOJILTY:

X[ 0| 1 ] 2
P | 0,08 ] 0,44 | 0,48

[lepesipka: 0,08 + 0,44 + 0,48 =1. 4

Ipuknaan 2.4 Cmamucmura 6espobimmsa ceiduums, wo 20% npauesdamwnur awdeti ¢ bes-
pooimuumu. Haemanna subparo mpvoxr ocib. Bunadkosa sesuvuna X — uucao ocib, saxi ne

Mar0mob pobomu ceped 6idibpanux. SHatimu 3akoH Po3nodialy daHoi 6UNGIK060T GeAUHUH.

¢ Bunmagkosa BesmumHa X Moxke npuiimarn 3uaderss: 0, 1, 2, 3. OckKiabKH HMOBIpHICTH BH-
6opy 6e3pobiTHOI 0COOU € OJIMHAKOBOIO, TOOTO BUKOHYIOTHCA YMOBH CXeMH DBepnysii, To s
ob4YmCceHHd BIIIOBIIHUX WMOBIpHOCTEH BUIIA/IKOBOI BEJIMYMHH X CKOPHCTAEMOCH (POPMYJI0I0
beprymi:

Pz, =0)=C5-0,2°-0,8 = 0,512,

Pz =1)=C}.0,2'-0,82 = 0,384,
P(z, =2)=C5-0,2%-0,8" = 0,096,
P(x; =3)=C5-0,2%-0,8" = 0,008.

3anucyemMo 3aK0H PO3IMIOJILILY:

X 0 1 2 3
P 0,512 0,384 | 0,096 | 0,008

Ilepesipka: 0,512 + 0,384 + 0,096 + 0,008 = 1. 4

IMuranng ajga camonepeBipKu

1. ¢ka BesmunHa Ha3UBAETHCSA BHUNAAKOBOH! HapemiTh mpuk/iaim.

2. fIxi BUpAAKOBI BeINYNHE HA3WBAIOTHCA AucKperaumu! HapemiTh mpuk/iaim.
3. ¢ki Bupa KOBI BeMYNHN HA3WBAIOTHCA HemepepsHuMu’! HaseaiTs npuxiain.
4. CdopmyoiiTe o3HadeHHsd 3aKOoHY po3mnoiny IBB.

5. dxi dopmu 3amannsg 3akony posnoauty /IBB 3naere? Oxapakrepusyiite KOKeH i3 HUX.
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10.

3aBOaHHA IJiI CAMOCTIMHOIO BUKOHAHHSI

Y KopoOrI1i 3HAXOUTHCS 7 OJITHAKOBHUX 33 PO3MIPOM KYJ/Ib, 3 IKUX D — Y€PBOHOTO KOJIBOPY.
Hamanns Bijgiopano Tpu KyJi. Bunajikosa Bejimauna X — 9KUCJI0 KYJIb 4ePBOHOI'O KOJIbOPY

cepel BiibpaHux. 3HANTH 3aKOH PO3IMOILIY JAaHOI BUIIAIKOBOI BEJIUIUHH.

VmoBipHicTB TOTO, 10 B aboHeMeHTi 6i6/IioTeKHr MOTpiOHA CTYAEHTY KHUTA BiIbHA, JOPiB-
aioe 0,3. Y wmicrti € gorupu 6ibmiorekn. Bunajgkosa Besmuuna X — 4ducio 6i6J1i0TeK, gKi
BiBia€ cTyHeHT. SHARTH 3aKOH PO3MOILITY BHIAAKOBOI BEJIUYHHHU i MOOYIyBaTH MHOTO-

KYTHHUK JIAHOT'O PO3IO/ILILY.

JIBa GackeTOOJIiCTH BUKOHYIOTH 1O 4ep3i 1o omgHomy mrpadproMy Kuaky. VMoBipHicTb
BIyYeHHsS mepiioro mopisHioe 0,4, npyroro — 0,3. BumagkoBa BesmunHa X — YHCIO 3a-
KHHYTUX M d9iB. 3HAUTU 3aKOH PO3IOILIY JIAaHOI BHIAJIKOBOI BEJUYMHHU 1 1MOOYLyBaTH

MHOTOKYTHUK PO3MOILTY.

Pobitauk obcsiyroBye Tpu Bepcraru. VIMOBIpHICTH TOTO, IO HPOTIATOM T'OJWHE yBaru He
BuMarae nepiuit Bepcrar jgopisuioe 0,4, npyruit — 0,5 1 Tperiit — 0,7. Bunajakosa Besu-
YUHA X — YHUCJI0 BEPCTATIB, siKi BUMAraloTh YBarun pobiTHUKA MPOTITOM TOJTUHU. SHAUTH

3aKOH PO3IOILITY JIaHOI BUAAKOBOI BEJTHINHM.

Ex3aMeHaIiitamii 611eT CKIa/Ia€ThCs 3 TPHOX MHTAHD. VIMOBIpHICTD TOTO, 10 CTYIIeHT 3HAE
BIMIOBIIb Ha mepire nuTtanad jgopiBaHioe 0,9, Ha apyre — 0,8, Ha Tpere — 0,7. Bumaakosa
BeJIMYMHA X — KLIBKICTh TUTAHb Yy eK3aMeHaIlliHoOMY OijeTi, Ha gKi BiJIIIOBICTb CTYIEHT.
SHalTH 3aKOH PO3MOILTY JaHOI BUIAIKOBOI BEJIMIMHU Ta MOOY/IyBATH MHOTOKYTHHK PO3-

OJTLTY.

IIpunan ckIaIAeThC i3 TPHOX HE3AJEKHO IMPAIIOIUNX eJleMeHTiB. VIMOBIpHICTH BiIMOBH
KOXKHOI'O eJIeMeHTa Ipu ojHoMy jociai gopisaioe 0,1. CkaacTu 3aKOH PO3IOILITY YUCTIA

eJIEMEHTIB, 9Ki BIIMOBUJIA MPU OJHOMY JTOCJIiJI].

NmosipHicTh 37a491 eK3aMeHy Ha <«BiJIMIHHO» JJI KOXKHOTO 3 6 cTymaeHTiB gopisHioe 0,4.

CrJtacTu 3aKOH PO3IO/ILITY YHC/Ia CTYJAEHTIB, sIKi OTPUMAJIA «BIJIMIHHO» Ha €K3aMeHi.

JI1st BUKOHAHHS BIPABU CIIOPTCMEHY HAJIAIOTHh MOZKJIUBICTD 3pobutn /10 H cupod. Mmosip-
HICTh BUKOHATH BIIPABY Y KOXKHiil ciipobi BBaxKaeThcs crajiolo i jopisaioe 0,4. Bunajikosa

BeJIMYMHA X — KiJIbKICTH CIIPOO, BUKOPHCTAHUX CHOPTCMEHOM JIJId BUKOHAHHS BIPDABH.

MucsuBenb, KUl Ma€ TpU TATPOHH, CTPLIAE B ILJIb J0 MEPIIOro monajanis (abo moku
He 3aKiHYaThCsl MaTpoHu). Bumaakosa BeuauHa X — KiTbKiCTh BUKOPUCTAHUX MATPOHIB.
3HaiiTn WMOBIpHICHUI PO3MOILT TaHOI BETMIUHU MPU YMOBI, M0 MOBIPHICTD BJIyJIeHHS

upu KozkHomy nocrpiii jopisuoe 0,8. [TobyyBaT MHOIOKYTHUK PO3IOJILILY.

3 10 mpucTpoiB 2 MawTh TpuxoBaHi nedeKTH. 3HANTH 3aKOH PO3IOJLIY BUIIAIKOBOI Be-

JUYUHA X — YHCJIa CIIPABHUX IIPUCTPOIB cepell TPHoX HABMaHHsS BUOPAHUX.
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2.2 YwcsoBi xapaKTEPUCTUKMN AUCKPETHOI BUIAJIKOBOI BEJIMYNHUI

Bakonu po3noaiay BB nmosricTio XapakKTepu3yoTh BUIIAIKOBI BEJIUYHHE 1 JO3BOJIAIOTH PO3B’ A3y BATH

OB gA3aHl 3 HUIMH 3aJa4i.

AJle MPaKTUIHO HE 3aBXKJIU BISETHCA OJEPXKATH 3aKOH PO3HOJLITY abo 3aKOH € JOCHTD
CKJIQHUM JII TpakTuIHOI peaJjizarii. Tomy 3’gaBisieThes norpeba xapakrepudysaru BB 3a
JIOIIOMOTOIO YUCJIOBUX XaPaKTEPUCTHUK, K1 y JOCTATHI{ Mipi OKUCYIOTH OCOOJIMBOCTI BUIIAIKOBUX

BeJIMYNH.

Haituacrinie BUKOPUCTOBYIOTHCS HACTYITHI YHCJIOBI XapaKTEPUCTUKHY : MATEMATUIHE CIIO-

OiBaHHS, AUCIEPCid Ta cepeaHE KBaApaTUYHE BiIXUJICHHS.

Osnadennsa 2.5 Mamemamuunum cnodisannam M(X) duckpemnoi sunadkosoi eeauu-
Hu X HA3UBAEMBCA YUCAO, AKe OPIGHIOE CYML JOOYMKIE YCIT MOACAUBUL 3HadeHb X Ha 810N0-

6I0HL M TMOBIPHOCTNI:
n
M(X) = 21py + Zops + oo + TP = Y TkPh-
k=1

Maremaruune cnogipannsg /IBB X xapakrepusye cepe/ine 3HAYEHHS BUIAIKOBOI BEJIMYHHU 13

BpaxyBaHHAM HMOBIpHOCTEN HOro MOXKJIMBUX 3HAYEHbD.

BuaacTtuBocTi MaTeMaTHYHOIO CIOAiBAHHS

4. M(X-Y) = M(X)- M(Y).

Ilpuknan 2.5 Ha ocrosi cmamucmushut 00cai0cens 6CMAHOBAEHO, WO TUMOBIPHICTNG NO-

BEPHEHHA DAHKIBCHKO20 KPEOUMY 3aAe4CUMb 610 11020 8EAUNUHU.

X(ymom)| 3 | 5 | 2
P 0,5]0,2/0,3

Obuucaumu cepedne 3navenna noseprymuL Kpedumis.

¢ 3ampomnoHoBaHa TaOIUIS € 3aKOHOM PO3MOJILIY JHCKPETHOI BUIAIKOBOI BETHYHHA X — CYMHI
noBepHyTHX KpeanTis (ym.omn). Tomi cepeine 3HaYeHHs] TOBEPHYTHX KPEJNUTIB — 1€ MaTEMaTH-

ane crogisamnusa M(X):

M(X)=3-0,5+5-0,24+2-0,3 =3,1(ym.on)
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Or:ke, cepelHE 3HAYEHHS TIOBEPHYTHX KPEAUTIiB cKJaajgae 3,1 ym.om. 4

MaremaTuyane cro/iiBaHHS XapaKTEePHU3YE MEHT PO3MOJLLY JUCKPETHOI BHUIIAIKOBOI BeJIH-
yunu. /it XapakTepucTukKn po3CilOBaHHS MOXKJ/JIMBHUX 3HAY€Hb X BIJIHOCHO IEHTDPY PO3LOJILILY

BBE€AEHO HOBY YHCJIOBY XapaKTEPHUCTHKY.

Osnauennsa 2.6 JJucnepciero D(X) duckpemnoi sunadkosoi sesununu X Ha3usaemves wu-
CAO, AKE JOPIBHIOE MAMEMAMUNHOMY Chodicantio keadpama sidrunenns IBB X 6id ii mame-

MATMUYHO20 CNOJIGAHHA!

D(X) = M ((X — M(X))*).

BuaacruBocTi aucmepcii

2. D(CX)=C?-D(X);
3. D(XxY)=D(X)+ D(Y).
Ins obuucnenns aucnepcii JIBB X 3pyunimne kopucryBatucs hopmyJioro:
D(X)=M(X? — (M(X))?, e M(X?) = a2p, + 22py + ... + 22p,.

IMpuknag 2.6 3natimu ducnepcito duckpemuoi 6unadkosoi seAuMUHU, AKG 3G0AHA 3A4KOHOM

P03N00INY:

X | 2 4 )
P10,5]0310,2

O Jlns obumncienns aucnepcii ckopucraemocs dopmyaoro: D(X) = M(X?) — (M(X))?.
O6uncmmo M(X), M(X?):

M(X)=2-0,54+4-0,3+5-0,2=23,2;

M(X?) =22-0,5+42-0,34+52-0,2=4-0,5+16-0,3+25-0,2 = 11,8.
Toni
D(X) =11,8—(3,2)* = 1, 56.
Orxke, aucnepcig pisaa 1,56. ¢

Y BUIBIIOCTI BUNAJIKIB BUITAIKOBA BEJMYNHA X Ma€ PO3MIPHICTH, HAIPUKJIAI, METP, Mi-
JIIMEeTp, I'paM, IPUBHsSI, TOMY 11 JAucmepcis Oyae BUMIPIOBATHCA B KBAaJIPATHUX OJMHUIAX IT€l
PO3MIpHOCTI.

Y mpakTHIHIN TISIHHOCTI TOTMLTHHO BUKOPUCTOBYBATH BEJINIUHY PO3CIIOBAHHS BUITATKOBOL

BeJIMYMHA B PO3MIPHOCTI Ii€l BeJIUINHH.
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Osnauennd 2.7 Cepednim keadpamusnum sidrusernnam o(X) sunadkosoi seaunwunu X

HA3UBAEMBCA KOPIHD KeadpamHuudl 13 ducnepcii

Cepe/iHe KBaIpaTUdHEe BiIXUJIEHHS Ma€ TaKy K PO3MIPHICTH, 10 1 BUTIAIKOBA BEJTHINHA.

IMpuknag 2.7 3apobimna naama 36 denv 3a daHumMu MPvox Nidposdinie Gipmu 3adana ma-

bauuero:

Bapobitaa mrata (rp.ox.) | 10 | 20 | 25
Kimbkicts npanisaukis | 30 | 50 | 20

3natimu cepedue keadpamuune 6L0TUNCHHA 3aPOOIMHOT NAGMU HG GIpM.

¢ Hexait BumaakoBa BeTmInHa X — po3Mip 3apOOITHOI IJIATH 1 3aMUIIEMO 11 3aKOH PO3IOILIY:

ITposeiemo HeOOXiTHI OOUMCTIEHHS:

X(rp.om.) | 10 | 20 | 25
P 0,310,510,2

M(X)=10-0,3+20-0,5+25-0,2 = 18;

M(X?) =100-0,5+400- 0,3 + 625 - 0,2 = 355;
D(X) = 355 — 18% = 31.

Tomi

o(X) = /D(X) =31 =5,5T.

Orke, cepeHE KBaIpaTUYIHE BiIXWIeHHS 3apo0iTHOI miaTn Ha (PipMi BiJ cepennbol, ska CTa-

HOBHUTL 18 rp.ox., Oyae mopiBHIOBATH 5,57 Ip.og. 4

B exkonomiunux 3a/1auax JAUCIEPCiIO0 9acTO OepyTh sIK Mipy PH3HKY, OCKIJIbKIA BOHA Xapa-
KTEePHU3Yy€e MiHJIUBICTH, PO3CIIOBAHHS BUIAIKOBOI BEIMIUHU TPUOYTKY, 3YMOBIEHOI, HAIPUKIAI,

BHUIIA,IKOBAMH KOJMBAHHAMH IIIH HA €HEeProHOCil.

CepemgHe KBaJpaTUUHE BiIXUIEHHHS 3aCTOCOBYIOTH /sl XapaKTePHCTUKU BiIXUIE€Hb Ta

HMOBIpHOI IMOBEIIHKH BHIIAJIKOBOI BeJIUUNHH.

Ilpuknan 2.8 Exzamenayitinud 6inem mae womupu numanns. Umosipricms mozo, uo cmy-
denm 6idnosicmv Ha nepwe numanna, dopisnioe 0,65; na dpyee — 0,4; na mpeme — 0,5, na
yemeepme — 0,6. Bunadkosa eesununa X — wucao numans Y eK3aMEHAUITHOMY binemi, Ha
Aaxt eidnosicmv cmydenm. Craacmu 3aKon po3nodiny 6unadkosoi eesununy X ma odvucAumU

11 YUCA06T TAPAKMEPUCTIUKU.
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¢ Bunajkosa BejnunHa X — 1€ 4KMCJO LUTaHb, Ha sKi Biauosicrs cryuent.lle pauckperna Bu-
MakoBa BeJWYNHA, dKa npuiitMae 3Hadennd: 0,1,2.3.4.
3a ymoBoio 3aaa4i p; = 0,65, po = 0,4, p3 = 0,5, py = 0,6. Toui g = 0,35, ¢ = 0,6,

q3 = 0,5, g4 = 0,4. 3raxo1uMo0 BIIIOBIIHI HMOBIpHOCTI:
PX=0=¢" "¢ 9¢-9=0,35-0,6-0,5-0,4=0,042;

PX=1)=p1-q2-q-qu+q D2 Q3 -Qa+q-qQ-P3-qQu+q-Gaqs3-ps=
=0,65-0,6-0,5-0,440,35-0,4-0,5-0,4+0,35-0,6-0,5-0,4+
+0,35-0,6-0,5-0,6 =0,211;

PX=2)=p1 D2 @3- Qa+D1-Q P3-Qa+Pp1-q-q3-Pa+q1-D2 D3 qu+aq-D2-qs-pat
gy ps pa=0,65-0,4-05-0,440,65-0,6-0,5-0,4+0,65-0,6-0,5-0,6+
+0,35-0,4-0,5-0,440,35-0,4-0,5-0,6+0,35-0,6-0,5-0,6 =0, 38;

P(X=3)=p1-p2-p3-qs+p1-D2-qs-Pa+q1-D2-P3-Pa+D1-qa-D3 Ps=
=0,65-0,4-0,5-0,4++0,65-0,4-0,5-0,6+0,35-0,4-0,5-0,6+
0,65-0,6-0,5-0,6 =0,289;

P(X=4)=p;-p2-p3-ps=0,65-0,4-0,5-0,6=0,078.

X[ 0 1 2 3 1
P 0,042 0,211 | 0,38 | 0,289 | 0,078

[Tepesipxka: 0,042 4 0,211 + 0,38 + 0,289 + 0,078 = 1.
O0YHICIIOEMO THUCJIOBI XapPaKTePUCTUKU BUIIAIKOBOI BEJIUNYNHA X:

- MaTeMaTH4YHe CIIO/[IBAHHSI:
M(X) = z1p1 + Tapy + T3p3 + Tapa;
M(X)=0-0,04241-0,211+2-0,384+3-0,280+4-0,078 = 2,15;
- aucIepcis:
D(X) = M(X?) — (M(X))?, M(X?) = aip\ + 3ps + x3ps + 23ps;

M(X?)=1-0,2114+4-0,3849-0,289 + 16 - 0,078 = 5, 58;
D(X) =5,58 — (2,15)% = 5,58 — 4, 6225 = 0, 9575;

- cepelHe KBaJIpaTHUIHE BiIXUJTCHHSI:

o(X) =+/D(X), o(X)=1/0,9575=0,08.
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Ipuknanx 2.9 Jluckpemna eunadkosa seaununa X mooce npuiimamu 06a 3HAYEHHS T1, To,
nputomy r; < To. Bidomo, wo py = 0,2, M(X) = 2,8, D(X) = 0, 16. 3natimu 3akxon posnodiay

sunadkosoi seauvuny X.

¢ s 3ammcy 3aKOHY pO3IOMLIY BHIAIKOBOI BETHYNHN X MOTPIOHO 3HANTH 3HAYEHHS Po, T1,

To.
Ockimbku py +po =1, Tops =1—p; =1-0,2=0,8.

Jlnst 3HAXOIXKEHHS 3HAYEHb BUIAIKOBOI BEJIMIUHNA CKOPHCTAEMOCSA (DOPMYIAMHU:
M(X) = x1p1 + z2pa,

D(X) = M(X?) = (M(X))* = 2{ps + 23p> — (M(X))*.

0,221 + 0,8z, = 2,8;
0,222 + 0,822 — (2,8)2 =0, 16.

Posp’a3aBmiu cucreMmy piBHAHb, OTPUMAEMO 3HAYECHHS BUIIAJKOBOI BEJTUYHHU X:

[TimcTaBUBIIM Bi/IOMi 3HAUEHHS, OIEPKYEMO CHCTEMY PIBHSIHD:

/ / " "
.1]1:2, I2:3’ .1]1:3,6, 1’2:276.

3a ymoBom 3ama4i x7 < Ta, TO bepeMo x1 = 2, Ty = 3.

Tomi 3aK0H PO3MO/ILTY BUIAIKOBOI BETUIWHA X:

X[ 2 3
P[0,2]0,8

IMurannga ajga camonepeBipKu

1. fIxi guciioBi XapakTepUCTHKHA Ma€ JIUCKPETHA BUIAIKOBA BEJIHYNHA!

2. dxuit fimoBipHicHHiT 3MicT MaTeMaTwdHOro crnojiBanng? Hapemits dopmyny g o64u-

CJCHHY MaTeMaTudIHoro crnojiBanns /IBB.
3. CdopmyaroiiTe BIACTHBOCTI MATEMATHYHOI'O CIIOMIBAHHS BUIIAIKOBOI BEJIMUNHH.
4. fkwuii fiMoBipHICHUI 3MicT aucmepcii Ta cepeIHbOro KBaIPATUIHOTO BIAXUIEHHS?
5. [aiite o3navennsd aucrepcii ta ccpopmyJtioiite i1 BJIaCTUBOCTI.

6. ki € dhopmynn g obuncenust aucnepcii? fka, Ha Bamry JyMKY, € 3pydHina npu 06-

YHUCJICHH]?
7. Yu moxke mucnepcig 6yTu Bix'emuoio? Cepeanbo KBaIpaTUUHE BiIXUICHH?

8. Banumnithb GopMyIy A8 OOUUCTEHHS CepeIHbOro KBaAPATHIHOIO BlAXUICHHS.
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3aBOaHHA IJiI CAMOCTIMHOIO BUKOHAHHSI

MaremaTndre CIOiBaHHS ATCKPETHOI BHMAIKOBOI Beamdman X gopisaioe M (X) = 2.
Buaiitu M (3X + 1).

. Jucnepcii Hezasmexxuux BunagakoBux pesmanH X ta Y gopisaioors D(X) =41 D(Y) = 5.
Buaiitn D(X —Y).

Y kopob1ii 3HaX0UThCs 9 OJITHAKOBUX 33 PO3MIPOM KYJib, 3 IKUX 4 — 4€pPBOHOI'O KOJILOPY.
Hapmanus Biniopano Tpu KyJi. Bunagkosa Bennanaa X — YHUCJIO0 KYJIb Y4€PBOHOIO KOJIBOPY
cepe/l Biibpanux. 3HANTH 3aKOH PO3IOJILIY JIAHOI BHIIA/IKOBOI BEJTMYUHU Ta OOYUCIUTH 11

YHCIOBl XapaKTEPUCTUKH.

. /IBa HackeTbOJIiCTH BUKOHYIOTH MO 4ep3i 1Mo OofHOMY mTpadHoMy KujkKy. VIMOBIpHICTH
Biydents unepmoro jopisuioe 0,7, apyroro — 0,6. BunajaxkoBa Bejqnunna X — YUCIO 3a-
KHHYTUX M S9iB. 3HAHTH 3aKOH PO3IMOILIY JAaHOI BHIAJIKOBOI BEJIUYUHH 1 OOUMCJHTH 11

YHCIOBl XapaKTEePUCTUKH.

Pobitauk obciiyroBye Tpu BepcTtaTu. VIMOBIpHICTH TOTO, IO HPOTIATOM T'OJWHH YyBard He
Bumarae nepinuii Bepcrar — 0,2, apyruit — 0,4 i Tperiit — 0,7. BunajkoBa Benmunna
X — 4mcJi0 BepeTaTiB, SKi BUMAralTh yBaru poOITHUKA TPOTITOM TOAUHU. SHAWTH 3aKOH

PO3IOILIY AAaHOI BUIAIKOBOI BEJIUYIUHH Ta OOYUCIUTH 11 YHCJIOBI XapaKTePUCTUKH.

Vmosipuicrsb nossu 1ogaii A B ognomy Bunpobysanni na 40% Oiabma sig uncaa 0,4. Bu-
[Ia/IKOBA BEJIMYAHA X — YHCJIO OB MO/l A IpH MpOBeIeHH] TPHOX BUITPOOYBaHb. 3HANTH

3aKOH PO3IOIIIY AaHOI BUNAIKOBOT BEJIMIUHNA Ta OOUNCIUTH 11 YNCJIOBI XapaKTePUCTHKH.

Ex3ameHariiiauii 61/eT CKIa/Ia€ThCs 3 TPHOX MHTAHD. VIMOBIpHICTB TOTO, 10 CTYIIeHT 3HAE
BiAMOBIAb Ha nepiine nutanuasg, gopisaioe 0,9; wa apyre — 0,8; na tpere — 0,7. Bunaako-
Ba BeJIMYMHA X — YUCJIO IIMTaHb y €K3aMeHallitHoMy Oljieri, Ha #Ki BIJIIIOBICTH CTYJIEHT.
SHaUTH 3aKOH PO3MOILIY JIAaHOI BUIAJIKOBOI BEJIUIHHHI Ta, OOYUCIUTH 11 YUCTIOBI XapaKTe-

PHUCTHUKH.

ITo wmimreni mpoBeaeHo Tpu mocTpiiu. VIMOBIpHICTH BAYUYEHHA B MIillleHb MPHU IMEPIIOMY
noctpim gopisuioe 0,1, mpu apyromy — 0,2, mpu Tperbomy — 0,3. S3HaliTH 3aK0H PO3MOILITY
BUIIQIKOBOT BeJIMYMHU X — KIJIBKOCTI BJIyY€Hb LIPU TPbOX LOCTPLIaX Ta ob4yucauru ii

YHUCJIOBl XapaKTEePUCTUKH.

BHaiiT MaTeMaTHYHe CIOAIBaHHS BUIAJIKOBOI BEIMUYMHUA X, IO 3aJaHA 3aKOHOM PO3IIO-

Ty

X|-1]0 [2] 5
P
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10. Crpinenp asidi crpiisie B Mimenb. VIMoOBipHIiCTD BiiydeHHS IPU KOXKHOMY TOCTPIJIi O/HA-
KOBa. 3HalTH 110 HMOBIPHICTH, SKIIO BUIAJIKOBA BEJIUYMHA X — KLIBKICTH BJAyYeHb B
mirrens, a M (X) = 1,6.

11. JIuckpeTHa BHWIAJIKOBA BeJIWYMHA X MOYKe MPUAMATH JIBA 3HAYEHHS X1, Lo, HPUUIOMY
r1 < Zz. Bimomo, mo p; = 0,1, M(X) = 3,9, D(X) = 0,09. 3uaiitu 3aKoH pO310/i-

JIy BUTIAJIKOBOI BEJTUYUHU X.

12. TImosipHicTs TOro, M0 CTYIEHT cKiaaje icnut Ha "5" mopisrioe 0,2, Ha "4" — 0,4. BHaiiTn
D(X), sxmo M(X) = 3,7, a BunajkoBa BeinunHa X — OIiHKA, OJ€pP:KAHA CTYJIEHTOM Ha

eK3aMeHi.

2.3 ®DyHKIMII pO3MOIiTy BUIIAAKOBUX BEJIMIUH

[Tops1 i3 3aKOHOM PO3MOJITY JIJIsi OMKUCY PO3MOJLILY HMOBIpHOCTEH BUIIAIKOBOI BEJIMYUHI BUKO-

PUCTOBYETHCS PYHKIIISA PO3IMOIiay.

OsHauennd 2.8 Pymxruiero po3nodiay timosipHocmeti sunadkosoi seisuvunu X abo tH-
mezpasbror GYHKULEN HA3UBLEMDBCA TMOBIPHICTD M020, U0 6 PESYALMAMIT SUNPOOYEAHHA

GUTLCL(%{OSG GEAUMUHA X Ha6y6ae 3HAYEHHA, MEHWO20 30 APeYMEHM T, m06m0
F(z) = P(X <), 2 €R.

SayBaxkeutd 2.3 Jlane osnauenna Gynkuii posnodiay € cnisvHum Ak 048 QUCKDEMHUL, MaK

i 0AA HENEPEPSHUT SUNAIKOBUL BEAUUH.
BuaacruBocri inTerpasabsHol dyHKIIT po3noginy F(z)
1. 0< F(x) < 1
2. dyHKIig po3nominy € HecmaIHa: aKIo T < Tz, To F(x1) < F(x3);

3. #MOBIpHICTD TIOMAJaAHHSI BUMAKOBOI BeJIMYMHN X y MiBiHTepBas [v; ) JOPIBHIOE pi3HUII

3HAYEHb (PYHKIIT PO3MOJLIY B IUX TOYKAX:

Pla < X < 8) = F(8) - Fl(a).

4. SIKIIO MOXKJIMBI 3HAYEHHSI BUIIAJIKOBOI BeJIMUUHKE X HaJjleKarh inrepsasy (a;b), 1o

F(z)=0, mpuz<a i F(z)=1, npux > 0.

Hna BB X inTerpaibia GpYHKIS pO3MOALTY MAE BUTJISAIL:



ro6ro F(x) nopiBhioe cymi iimoBipHocreil 3Hadenb X, 1o Menin 3a x (J1exKarTh 37iBa BiJ ).
Taxum guHoM, (byHKIIA po3noaiay iimosipuocreit JIBB € KyckoBo-cTasioo, a Tomy rpadik Mae

CTYMIHYIACTUIA BUTJISI.

IMpukaan 2.10 /luckpemua eunadkosa seaununa X 3a0aHa 3aK0HOM PO3N0JLAY:

X1 0 1 2 3 4
P 10,05010,2]0,310,35

Snatimu thmezpasvhy Pynryio poa3nodiay ma nobydysamu ii 2pagdix. Obuuciumu Gmo-

8IpHICMb M020, w0 X ne menuwe 1 1 menwe 3.

O 3a osmavenns interpanabnoi Gyukiii posnoginy F(z) = P(X < z) oaepxKumo:

(

0, mpn z < 0;
0,05, mpu 0 < x < 1;
0,15, mpm 1 <x < 2;
0,35, mpu 2 < x < 3;
0,65, mpu 3 < x < 4;
\ 1, npu r > 4.
Toxai rpadik inrerpanbuoi Gyl F(x):
FO)A
1+ —
0,65 +- —
0,35 b a—
0,15 1 e E—
0,05 f«—— : |
0 1 2 3 4 X

Puc. 2.3: rpadik inTerpaabnoi QyHKI po3noiry

O6ummoemo P(1 < X < 3):

P(1< X <3)=F(3)—F(1)=0,35—0,05=0,3
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Y BunaJKy HelepepBHOI BHIA/IKOBOI BEJIUYUHU JIJIs 11 HOBHOI XapaKTEePUCTUKH BBOJSTH

inTerpajbuy Ta audepeHIiaabny GpYHKIIT PO3IOILTY.

SayBaxkeuus 2.4 Henepepsra sunadkosa eesununa X, o HGOYBUE 3HAMEHHA 3 THMEPBALY
(a;b), Ma€E HEBATUEHHY KIABKICMD MOHCAUBUT 3HA%EHL, MOMY Habymma X nesnuxr 3Haueny,
nanpuraad, X = a abo X = b — ye nodii 3 Hyavos0to tUmosipricmio. Ile osnauae, P(X =a) =0

ma P(X =b) =0. 3 oz2aady na ue cnpasediusi HepisHocmi
Pla<z<b)=Pla<z<b) =Pla<z<b)=Pla<z<hb).
BukopucroByioun inTerpaabuy hyHKINO PO3MOILTY, MOXKHA CHOPMYTIOBATH IIIe OJ[HE O3HaA-
YeHHs HellepepPBHOI BUIIA/[KOBOI BEJIUYUHH.

Ozuauennd 2.9 HenepepsHroro Ha3usacmbvesa BUNGOK06A SEAUMUHG, AKG 300GEMBCA Hene-

PEPBHOIO THMEZPAALHOI PYHKULEIO PO3NOJIAY.

Oznauennuga 2.10 JJugpeperyiaavroro gyHruiero po3nodiay abo ULLABHICMIO PO3NO0JL-

AY HA3UBAEMBCA Nepua noxidna 610 tnmezpasvroi Gyrryii poanodiay, mobmo gyrryLa
f(z)=F'(x), = €R.

Baactusocti audepeniaabaol pyHKIii po3moaiay
1. audepenniaapaa byHKIs € HeBiA emuO00, TO6TO f(7) = 0;
2. f_Jr;o f(x)dr =1;

3. IKIMO BCl MOXKJIWBI 3HAUYEHHS HEMEepepBHOI BUIMAJIKOBOI BEJIUYWHU HaJIEKATh 1HTEPBAIY

(a;b), To f;f(x) dr = 1;
4. Pla<z<b) = fabf(x) dx;

I'padix audepenmiaabaol MYHKIHT PO3IOILTY HA3HBAITH KPUBOIO PO3MOIIIY.

3a BioMoI0 TudepeHIliaIbHOI0 (DYHKIIEI PO3MOALTY MOXKHA 3HANTH IHTErpaJIbHY:

Flz) = /_ o dr.

IMpukaan 2.11 Henepepshna sunadkosa sesuvuna X 3adana iHmezpasvhor GYHKYIEI PO3NOo-

diny:
0, npu xr <0,5;
Fz)=4¢ 22 —=2+0,25, npu 0,5 <z <1,5;
1, npu xr > 1,5.

Snatimu wirvricmsd po3nodiay, nobydysamu epadixu inmezpaisvroi ma dudepenyiarvhoi dym-
Kyit poanodiay. Buxopucmosyrouu gynxuii F(x) ma f(x), obuucasumu tdmosipnicms nonada-

HHA 3HAUEHD UNAOK08oT seaununy 6 inmepean (1;2).
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O Ba oznavennsm f(z) = F'(x):

0, npu z < 0, 9;
flx)=4¢ 22 —1, upn 0,5 <2 <1,5;
0, npu x > 1,5.

[Tobyayemo rpadikn GYHKILN po3momiiy:
F(x) ¢ f(x) 4

1T 2T+

0,5 T 1+

| ] ] [l » ] H 1
I T T > T

0,5 1 15 2 X 0 05 1 15 2 X

Puc. 2.4: rpadiku interpansuol F(z) ta audepenmianbhol f(x) dyukiii posnoginry

Jnst obancaenns iimosipaocri P(1 < X < 2) ckopucraemocst (hopMyIIomn:
Pla< X < f8)=F(p) — F(a).

Bnauenns r = 1 manexuts misinrepsany (0, 5;1,5], Ha axomy F(z) = 22 — 2 +0, 25, Tomy
F(1) = 0,25. Buavennst * = 2 Hajex)uTh intepBaiy (1,5;+00), Ha gkomy F(x) = 1, Tomy
F(2) =1.

Toxi P(1< X <2)=1-0,25=0,75.

Buaitmemo P(1 < X < 2), BUKOPUCTOBYIOUH TUMDEPEHTIATHHY (DYHKIIIO PO3IOILTY, a caMe

3a (HOpMYJI0IO:
B
Pla<a<p)= [ flads
1,5 2
P(1<x<2):/ (2x—1)dx+/ Ode =2® —z|;° =2,25-1,5—-14+1=0,75.
1 1,5

)

Ilpuknan 2.12 Henepepsra sunadxosa seaununa X 3a0ana c60€10 WiAbHICMIO PO3NOJIAY
3 2
fla) = Z<1 —z?), npu x € (—1;1];
0, npu v ¢ (—1;1].
Snatimu gynryito posnodiay F(x).
¢ o6 3HalTH IHTErpaabHy (DYHKINO PO3MOILITY IMOTPIOHO MPOBECTH iHTEIPYBAHHS IILIBHOCTL
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posuojiny. s 3pyunocri audepenniajgby GyHKuio f() 3anuimemMo y BULIsI:

0, npu r < —1;
3
flx) = Z(l_xQ)’ npn — 1 <ax <1
0, npu x > 1.
Brigno dopmysiu F(x / f(t) dt orpumaemo:

upu ¢ < —1, F(x /f t)dt = /Odt:O;

npu —1 <z < —1,

:/;f(t)dt:/:()dwrz/i(l—t2)dt:2(t—g)
mpw z > 1, F(x / f(t) /(1—t2)dt i(t—§>

Ocrarouno inTerpaabua Gyakiia posnogiry HBB X mae Burms:

0, npu r < —1;
1

F(z) = Z(3x—x3+2), mpu — 1 <x < 1;
1, npu r > 1.

3ayBakumo, 110 nepiuit i Tperiit psjaku GyHKIil MOKHA OYJI0 3aMOBHUTH, HE MPOBOAAYN 00-

YUCJIeHb, 8 BUKOPUCTOBYIOUN BJIACTUBOCTI (DYHKITI. 4

IMpuxnan 2.13 Henepepsrna sunadkosa sesuuuna X 3a0aHa C80EN0 WILABHICMIO PO3NOJIAY

) ax®, npu oz e (0;2];
fe) = { 0, npu x ¢ (0;2].

Busnavwumu napamemp a ma tmosipricms nonadanna X 6 ceamenm [0; 1], inmepsan (1;3) ma

nieinmepsan (—1;1,5].

O Jlnst 3HAXOKEHHS apaMeTpa CKOPUCTAEMOCS BAACTUBICTIO MIJIHBHOCTI PO3ITOIILILY

+0o0
/()

/ f(x)dx—/ ax®dr = a :8—a,
o 0 o 3
3a 3
e
3 7 "78



Toui mibHICTH PO3LOJILILY Ma€ BUTJISL
3 2
fla)=4 g% mpn T € (0; 2];
0, upu x ¢ (0;2].

Jlig obumcaenns fMOBIpHOCTEl MMONalaHHs BUIA/IKOBOI BEJMYNHNA B 3a/J@HUil iHTEpBaJ BUKO-

P(aéxéb):/ f(x)dx

pucraemo GopMyJIy:

1
PO< < /f dx_/gxdx_g% L
3 3 1’32 1 7
(1l<z<3)= f T = /18:15 :p+/20x 7. =
1,5 0 1,532 3 x31,5 97
P(-1<x<1,5)= dr = 0d C2dr = 2. _ 4l
( x ) » f(x)dx /_1 a:+/0 =2 5|~

IMuranng ajga camonepeBipKu

1. fxa dyukmig posmnomaity onucye IBB?

2. CdopmymoiiTe o3HaUCHHA iHTEIPaJIbHOI (PYHKIIT POTIOILITY.
3. fIKi ocHOBHI BJIACTHBOCTI iHTErpaabHOI (DYHKINT PO3MOTLTY?
4. dkwmit rpadik inrerpanabuol Gpyukiil posnogity JIBB?

5. dxi dyukmnii posnoainy onucyrors HBB?

6. Ak moxkna cdopmymioBaru o3nadenns HBB, BukopucroBymoun iHTerpajbHy (QYHKIIIO

po3noaiay”?
7. [laiiTe o3HaveHHs MIJIHHOCTI poO3NOALLY Ta chopmysoiiTe 11 BJIaCTUBOCTI.

8. 4k 3HaiiTy iHTErpaJ bHy (PYHKILIO PO3MOILIY, SKIIO BiJOMA MILIBHICTD PO3HOILTY !

3aBaaHHA OJI CAMOCTITHOrO BUKOHAHHS

1. JluckpeTHa BUNAJIKOBA BEJIUYMHA X 3a/[aHa 3aKOHOM PO3IOIILIY:

X | 2 5 7 110
P10,310,2/04]0,1

3uaiiTu iHTEerpasibHy (DYHKIIIO PO3NOALTY Ta modyayBaTn i1 rpadik.
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. Heunepepsua BunajikoBa Besinunna X 3a/laHa IHTEIPaJbHOIO (DYHKIIEIO PO3IOJLIY:

0, npu x < 1;
F(z)=¢ 0,5(z* —2), npu 1<z <2;
1, npu T > 2.

Buaiitu niabHICTL PO3noLLY, mobyayBaTu rpadiku inrerpasbnol Ta audepeHiaabHol

dbyHKII# po3nomity.

. Hemepepsra BumagkoBa Beununna X 3aJaHa IudepeHIiaTbHo0 (DYHKIE PO3MOILTY

| N

cosx, IpH T € <O;

|

0 0: — | .
7 Hpﬂx¢<,2]

3HaiiTn iHTerpaspHy dyHKIiIO posnoairy HBB X.

3

. Hemepepsrna BumagkoBa BeudnHa X 3aJaHa audepeHIiaabHo0 (HYHKINED PO3IMOILTY
f(z) = ax B inrepsani (0;2), nosa inrepsasom f(z) = 0. 3uajitn mapamerp a Ta mo-

Oynysatu rpadik byskiii f(z).

. Imrerpanbna dyuknig posnoginy HBB X mae surmsn

0, npu r < 1;
F(z)=<% a(x—1), upu 1 <z < 4;
1, npu T > 4.

3BHaiiTn mapamMerp @, BUSHAYUTH TIIIbHICTE PO3IOALTY Ta mobyayBaTn rpadiku OyHKITi

F(z), f(z). Snaiitu iimosiprocti nonaganas HBB X y npomixkku [3;7], (2;3), (0;2].
. Jana dynkiis

T
asin3x, upu x € | 0; 3 ;

T
0, npu ¢ 0;§ .

[Ipu sskomy 3HaUeHHI MapaMeTp a MYHKIS MoKe OyTH MILIBHICTIO po3moainy? SHaUTH iH-

fz) =

TerpaJibuy (byuknio posnogiay. Oo6uucautu iimosipaocti nonaganus HBB X y mpomizkkun

™ T O7T
64"\ 76/

52



7. HBB X 3ajiana GyHKIIEIO PO3IOJILILY

0, npu x < 0;
F(z)=<¢ 2% nmpu 0 <z < 1;
1, npu r > 1.

Buaiitu qudepennianbay dyHskiio posnoiny. [Tobymysaru rpadiku byuknii F(z), f(x).
O6uncautn imosipaocti P(—0,5 < X < 0,5), P(0,5 < X < 1).

8. Bumnajikosa Besinumna X 3ajiaHa PyHKIIEIO PO3IIOILIY

0, npu x < 9;
T —9

F(z) = 3 , mpu 5 <z < §;
1, npu x > 8.

SHaiiTH AMOBIPHICTH TOTO, IO B pe3yJibTaTi BUIPOOyBaHHd X Habylde 3HAYEHHd 3 iHTep-
Basty (4;7).

9. BackerOouicT 3aKuaye M'd9 y KOIMIUK 3 #WMOBipHicTIO 0,7. 3HalTH DYHKIIO PO3MOILTY
BHIIAIKOBOT BeJIMYMHU X — KIJTBKOCTI BJy4Y€HDb Y KOIIHUK, IKIMO 6ACKeTOO/IICT BUKOHYE TPU

kujaku. [lobynyBaru rpadik dyHKIT po3IOILIY.
10. Bunaakosa sesuuuna X 3ajana dynkuieio posuoginy F(x) = z* — 4x + 4. Busnauuru

00J1aCTh 3HAYeHb BHUIIAIKOBOI BEJIHUYMHE X Ta HMOBIpHIiCTH Toro, mo X > 2, 3.

2.4 YwmcsoBi XxapaKTEPUCTUKMN HEMEPEPBHUX BUIIAJIKOBUX BEJINYNH

IloHgTTa MaTeMaTUIHOTO CIOMIBaHHS, HUCIEPCil 1 cepeIHbOr0 KBaAPaTUIHOTO BiIXUICHHS He-
[epePBHOI BHIIAKOBOI BEJINUYMHI BH3HAYAIOTHCS 1 MAIOTh TaKUH K€ 3MICT, 9K 1 /11 JUCKPEeTHOL
BUITAKOBOT BeIMauHN. AJie y 3B’s3KY i3 HECKIHUY€HOK MHOXKWHOK MOYXKJIUBHUX 3Ha4YeHh HBB,

dopMyIn 00UUCTEHHS YNCTOBAX XapaKTEPUCTUK € IHTerpaJbHIMHU.

Osnadennda 2.11 Mamemamuurnum cnodieannam M(X) HBB X, axa 3adana uginsvni-

cmio poanodiay f(x), nasusaemuvcs

AKUL0 yel THMe2Pan € abCoMOMHO 301AHCHUM. HKU0 MONHCAUBT 3HAMEHHA HENEPEPEHOT BUNAIKO-

601 seaununy X Hasescams npomiseky a;bl, mo

b
M(X) :/ x f(x) dx.
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SayBaxkeuud 2.5 Hrwo moocausi anavenns e6unadkosoi sesuvwunu X HasesHcamsv 610piaKy

la; b], mo uenwmp posnodiny M(X) seaununu X 3Hazodumves na ybomy npomistcky, mobmo
a< M(X)<b.

Sxwo wiavnicmy dmosiprocmetds f(x) — napna dynruia, mo uewmp posnodiay X cnie-
nadae 3 nowamrom M(X) = 0. Hxwo epadir dynruii f(z) cumempuunud 6i0HocHO NPAMOT
r=a, mo M(X) =a.

Osnauenns 2.12 Jucnepciero D(X) HBB X, axa 3adana wirvhicmio posnodiay f(z), Ha-

3UBACIMbCA

+o0
D(X) = / (x — M(X))? f(z)da,

o)

kw0 moorcausi 3nauenns Henepeperol eunadkoeoi sesununy X Harescams npomisncky |a; b,

mo

b
D) = [ (@~ M(X)) f(a)do

st obuuc/ieHns Juctepcii 3pydHiine KopucryBaTucs (GopMmyJiaMu:

()= [ 2 () de — (M(X))

Axmo X € [a; 0], T0

D(X):/ 22 f(z) dz — (M(X)2

a

Heswminnoro 3asuiaerbes popMmyaa Jijist 00UHUCIeHHsT CePeTHhOI0 KBAAPATHIHOTO BiIXUJIEHHS

IMpuknag 2.14 3natimu wucaosi rapakmepucmuru 6unadkosoi seiudunu X, Aka 3a00HA TH-

ME2PANOHON PYHKUIEN PO3NOIAY:

0, npu x < 0;
22

F(r) = 5 npu 0 < x < 5;
1, npu T > J.

O 3a ozmauennam f(x) = F'(x):

0, npu x < 0;
2x

flz) = o5 TPH 0<x<5;
0, npu x > 9.

Ockinbku f(z) # 0 npu X € (0;5], T0 11 06UUCTEHHsT MATeMATUIHOTO CIIO/[IBAHHS CKOPHCTA-
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b
emocst hopmyoro M(X) = / x f(z) dz:

10

5 2 2 5 9 3
Mm:/xﬁmz— Pdr = — = T
0 0

25 25 J, 25 3

b
Jst o6umenenns aucnepcii Bukopucraemo gopmyny D(X) = / 2% f(x)dx — (M(X))*:

5 2 5 4
D(X):/x2-2—xdx—<9) :3/ x3dx—@=3~x—
0 0

5

100 125

3 9 25 4, 9 18"

CepemgHe KBagpaTUIHE BiAXUICHHS

(X) = \/D(X) = %§<:2%2¢3164

¢

IMpuxkaan 2.15 Henepepsrna sunadkosa sesuvuna X 3adana wWisbHicmio po3nodiay

0, npu r < —1;
- a
0, npu x > 1.

SHATMU YUCA08T TAPAKMEPUCNUKY 8UNGOK060T sesusury X.

¢ CrmoyaTky 3HAXOAMMO 3HAYEHHs mapamerpa a. st Mboro CKOPUCTAEMOCS BJIACTUBICTIO V-
+

o
depennianbHol DYHKIIT PO3IOALIY: f(x)dx = 1. Toni
[o¢]

1 1

1
/ a dr = 1; a/ der =1
_1].+.T2 _11"‘372

/1 1 J ¢ |1 s ( 7T> us
r=arctgx| ,=——(—) ==
1+ 81T g 1) =
2
T

TaxuMm guHOM, MIABHICTD PO3MOILTY BHIAIKOBOI BEIUUYMHU X 33a€ThCsd (DYHKIIEO:

0, npu x < —1;
. 2 1
flz) = i ) npu — 1<z <1
0, npu x > 1.
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O0YHC/IIOEMO YUC/IOBI XapaKTePUCTUKH:

!
= —(In2—-1n2)=0.
77

b9 1 1 1 2 1
M(X) = e dr=— = _dr = —1In|l+ 22
(X) /_136 w14 a2 v 7T/_11+$2 ¢ 7Tn’ +]

Ieit inTerpas moxkHa 6ys0 i He oOuncaoBaTn. OCKUIBKE MigiHTEerpajabHa (DYHKINS HemapHa, a

-1

MeKl IHTerpyBaHHS € CUMeTPUYHI, TO TaKUil BU3HAUEHU 1HTeTpasl PIBHUN HYJTIO.

9 [t 2 4 1 1 4 by T
D(X)=2 —  _dr== 1——— | de == (z — t :—(1——)%0,27.
(X) 7r/_11—|—:132 x 7T/0 ( 1+x2) x 7T(JU arctg x)

0 m
o(X) = +/0,27 ~ 0,52.

IMuranng ajga camonepeBipKu

1. ITo Take maremMaTuvHe CIO/IBAHHS BHUIIAIKOBOI BeJMIMHU! 3a SKUMU (DOPMYyIaMu 009m-

CJIIOETHCA MaTeMaTH4dHe crnoiipannga HBB?

2. o Take mucrepcis BUIAIKOBOI Bendnuu?! ZIki (popMys BUKOPUCTOBYIOTHCS 1T O0YH-

crnenns gucuepcii HBB?

3. fx xapakTepusye BHIIQJIKOBY BEJUYMHY CEpPEJIHE KBaJIpaTHUHe BiIXUJICHHA! 3a AKOIO

GOPMYI0I0 OOIHCTIOETHCS !
3aBOaHHA IJiI CAMOCTINHOIO BUKOHAHHSI

1. HemepepBHa BHUIIaIKOBa BEIMUYMHA X 33/1aHA IHTErPAJIHHOIO (DYHKIIEIO PO3MOILIY:

0, npu x < 0;
F(x)=4¢ ¥z, upu 0 <z < 1;
1, npu r > 1.

SHaUTH YUCTIOBI XapaKTePUCTHUKU BUIAIKOBOI BEIUINHHA X.

2. Henepepsha Buna/ikoBa BeJimdnHa X 3ajaHa JudepeHiiajibHoo QYHKIIEI PO3IMOILILY

w

fay =4 =20, mwwe (L)
0, upu z ¢ (—1;1].

3HaiiTu YUCI0BI XaPAKTEPUCTUKU BUIAKOBOI BEJIMINHA X.

3. Hemepepsra BumnajxoBa Beju4YnHA X 3ajaHa AudepeHIiaj bHO (QYHKIE PO3IOILIY
f(z) = ax B intepsani (1;4), noza intepsatom f(x) = 0. 3naiiTn mapamerp a Ta 00-

YHUCJIUTH YUCJIOB1 XapaKTepuCTUKH BHH&,ZLKOBO'I BEJINYUHA X.
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4. HBB X zajiana judepenniajibHoo QyHKIHIE PO3IO/ Ly

r+ax®, npu x € (1;2];
() = |
0, npu x ¢ (1;2].

Buaiitn HeBigomuit mapamerp a ta obuncauru M(X), o(X).

5. 3HaWTH YHCJIOBI XapaKTePUCTUKH HEIepPepPBHOI BUIAIKOBOI BEJIUYUHH X, 3aJaHOI jude-

pPeHIaJIbHOI (DYHKINE PO3IOIIIY

1
0, upu x ¢ (0;3].

6. 3HaiiTu 9uC/I0BI XapaKTEePUCTUKN HEIEPEPBHOI BUMAIKOBOI BEUYUHH X, 33aHOT aude-

PEeHIIAIbHOI0 (DYHKILEID PO3ITOTLTY

4 —2x, mpu x € (1;2];

fle) = 0, npu x ¢ (1;2].

7. Yac ouikyBaHHs (XB) MiK TaCaKUpaMu, 110 CTAIOTh y 4epry 3a KBUTKAMH, € HellepepBHa

BHIIAIKOBA BeJIUUYMHA X, PO3IMOILI KOl 33IaHO IHTEIPaJIbHOIO (DYHKIIEIO

0, npu x < 0;

X
F(z) = g "o 0 <z <10;

1, npu x > 10.

Buaiitn cepeniit vac ouikyBanust M (X) ta cepenne kpaaparndre Bigxmienus o(X).

8. Hemepepsna BumajkoBa BejuduHa X 3aJaHa JudepeHiaabHo0 (HYHKINEID PO3IOILTY
f(z) = a(2? + 2x) B inreprani (0;2), nosa intepsasom f(z) = 0. Bnaiitm mapamerp

a Ta ODYUCJUTHU YUCJIOBI XaPAKTEPUCTUKU BUIIAIKOBOI BEJIUIUHA X.

2.5 OcCHOBHI 3aKOHM PO3MOJIJIYy JAUCKPETHUX BUIMAAKOBUX BEJIMINH

Jesiki po3mo/iiin iMOBIpHOCTEH € Jy7Ke BaKJANBUME, OCKIJIBKH BIJIIIOBI/IHI BUIIA/IKOBI BeJIMIUHA
BHKOPUCTOBYIOTBCS JI/IsT MOJICJTIOBAHHS PI3HUX IIPOIECIB, PO3B’sI3aHHs IIHPOKOTO KOJIa MPaKTH-

YHHAX 3aJa9.

J1o 0OCHOBHHUX 3aKOHIB PO3IOILIY JUCKPETHUX BHIIAIKOBUX BEJIMIUH BITHOCATH: OiHOMIaIb-

Huii, posnoaia Ilyaccona Tta reomerpuaHUIii.

Binomianpuuii po3moaia. Hexait mpoBoautbes n HezaieKHIX BUIPOOYBaHb, B KOXKHO-

My 3 gKUX Jeska momis A morxke BinbOyTumes i3 iimoipHicTio p. Hexaii auckpeTHa BHIIAIKOBA
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BeJimurHa X — 1€ 9ucj0 nosB noil A y uiii cepii Bunpodysanb. JIBB X moxke nabyBaru 3Ha-

Jewb: £1 = 0, x5 = 1,..., 11 = n, AIMOBIPHOCTI IKUX OOYHCHIOIOTHCS 3a (hopMyno0 BepHyLi.

Osznauentd 2.13 BiHOMIAABHUM HA3UBLEMBCA PO3NO0JIA UMOGIPHOCMET, U0 ONUCYE KiAb-
Kicmb noae nodii A y cremi He3asesncHuT sunpobysans Bepnyaai i posparosyemuves za pop-
MYA0I0!

P(X =k)=P,(k)=CFpF¢"* k=0,1,2,..,n,

de N — KIABKICMb HE3AACHCHUT BUNPOOYBAHD, Y KONCHOMY 3 AKUT nesha nodia A mooice
3’asumuca i3 Umosipricmio p 1 He 8100ymuca 13 Umosipnicmio ¢ = 1 — p; k— Kiavkicms noas

nodii’ A.

Yucra n € Z, — xinbkicTs BunpodyBanb i 0 < p < 1 — iimMoBipHicTb mosiBu momii A

HA3HBAIOTHCS NAPAMEMPAMU OIHOMIGADHO20 POSTODIAY.

Hanpuknan 2.4 1) sunadkosa sesununua X — Kiabkicms 6AyueHb cmpiavtyem npu 30i0-

CHEHHI N = D nocmpinis, akuo UmosipHicms eaywents p = 0,9, posnodirena 3a 6iHOMIAADHUM

3AKOHOM

P(X =k)= Ps(k) = CF(0,9%(0,1)° %, k=0,1,2,3,4,5;

2) X — winvkicmo X "zepbie”, wo eunadymo npu kudanni mpvox monem (n = 3, p = 0,5),

P03N0dineHa 3G 30KOHOM
P(X =k) = Py(k) = C¥(0,5)%(0,5)*% k=0,1,2,3.
it 6iHOMIaJIBHOT'O PO3IOLIY YHUCJIOBI XapaKTePUCTUKH O0UMCJIIOI0THCA 3a (popMy/aMu:
- maremaruue cuogaisanns M (X) = np;
- mucnepcis D(X) = npg = np(1 — p);

- cepesiHe KBajgpaTude Bigxuienns o(X) = /npqg = /np(l — p).

Ipuknax 2.16 V napmii 10% necmandapmnuz eupobic. Haemanna eubparu 4 eupobu. 3a-
NUCGMU 3aK0H Po3nodiay eunadrkosoi sesuvuny X — KiAbKoCmi HECMAHOGPMHUL 8upobie ceped

womupvox subpanuxr ma obwucaumu M(X), D(X),0(X).

¢ Bumankosa Bequmumnaa X moke HabyBatu 3HadeHb: 0; 1; 2; 3; 4. 3a ymosow 3ama4i n = 4,
p=20,1, Tomig=1-0,1=0,9.

3a dhopmystoro Beprayaai o64uncI0eMo BiamoBiaHI MOBIPHOCTI 3HAYEHb BHIIAIKOBOI BeJIH-

o8



YUHU X

P(X =0) = P,(0) = ¢* = (0,9)* = 0,6561;
PX=1)=P(1)=Clp-¢#=4-0,1-(0,9)3 = 0,2916;
P(X=2)=P(2)=C2p* ¢*=6-(0,1)>-(0,9)2=6-0,01-0,81 = 0,0486;
P(X=3)=P3)=C3p3-q=4-(0,1)*-0,9=4-0,001-0,9 = 0,0036;
P(X =4) = P,(4) = p* = (0,1)* = 0,0001.

Tomi psia, pO3MOALTY M1 BUNAIKOBOI BEJIMIUHA X MA€ BUTJIST:

X 0 1 2 3 4
P | 0,6561 | 0,2916 | 0,0486 | 0,0036 | 0,0001

ITepesipka: 0, 6561 + 0,2916 + 0, 0486 + 0,0036 + 0,0001 = 1.

OBUnCII0EMO YHCI0BI XaPaKTePUCTHKH:
M(X)=np=4-0,1=0,4;

D(X)=npg=4-0,1-0,9=0,36;

o(X) =+/D(X) = /0,36 = 0,6.

Po3znoain Ilyaccona. ko B cxemi He3a1eKHUX BUIIPOOYBAHb 1 JOCUTD BEJIMKE UUCTIO0, A

p abo 1—p nupsgmye J10 HyJs, TO GiHOMIaIbHEI 3aKOH PO3IOJILITY alpokcuMye po3nosii [lyaccona.

Osznauennda 2.14 ITyacconiecvokum abo podnodiaom Ilyaccona razusacmovces poanodin
UMosipHocmet, o ONUCYE YUCAO MAAOTUMOGIPHUL 100 Y GeAUKIT KIALKOCTE 6UNpodYsaHD

1 3a40GEMBCA HOPMYNOIO:

Yucio A > 0 HazuBaeThest napamempom po3nodiay Iyaccona.

YucoBi XapaKTePUCTUKU BUTIAIKOBOI BEJINYWHI X, III0 PO3MO/IiaeHa 3a 3akoHoM I lyaccona
004UCTIOITHCA 3a (POPMYJIAMU:

- maremaruane cnofiBamasg M(X) = \;
- mucnepcist D(X) = A;
- cepejiHE KBajpaTHdHe Bigxuienns o(X) = V.

Posnoxin [Iyaccona Mae mmpoke 3acTOCYBaHHA V 3a/I1adaX CTATHCTHIHOTO KOHTPOJIIO KO-
CTi, B TeOpii Ha iifHOCTI, Teopii MacoBOro 06C/IyrOBYBaHHs, JI/Isi TPOTHO3YBaHHS KiJIHKOCTI BUMOT

HA BUILIATY CTPAXOBHUX KOMIICHCAIliH 3a PiK, KIAbKOCTI Je(EKTIiB B OJHAKOBUX BHPOOAX.
Ilpuknan 2.17 Illepesipacmoea napmis 13 10 000 supobie. Umosipricms mozo, wo supib byde
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bparosarum, dopierioe 0,003. 3natimu cepednio kiavkicms (mamemamuyne cnodianua) ma

ducnepcito Kiavkocmi 6pako6anur supodis y uitll napmii.

¢ Kinbkicrs BupobiB (n = 10000) Besmka, a fimosipaicts (p = 0,003) mocrarabo mManaa. Tomy
MOZKHA BBaxKaTH, M0 BUIIAJIKOBA BeJiMYnHA X — KUIBKICTH OpaKOBaHUX BUPOOIB PO3IOJiIEHA

3a 3akoHOM llyaccona.

Toxi maremaTndne cro/iiBaHHS JTIOPIBHIOE:
M (X)) = 10000 - 0,003 = 30.

Tobro cepenus KiibKicTh OpakoBanux BupobiB gopisuioe 30. /lucnepcis KiabKocTi GpakoBaHUX

BUPOGIB Oy/1e Takoio camoo D(X) =\ =30. 4

Tl'eomerpuunuii po3noxmin. Hexait mpoBoguThest cepist BUunipoOyBaHb, y KOKHOMY 3 SIKUX
nofiss A MoxKe 3‘SIBHTHCH i3 HMOBIpHICTIO p i He 3'gaBuTHCA i3 fiMoBipHicTIO ¢ = 1 — p. Bumpo-
OyBaHHsI 3yIIMHSIETHCA IPH HepIriit mossi moil A. Hexait quckperHa Buma koBa BeJndnHa X —
e KiJIbKiCcTh BHIPOOYBaHb, HEOOXIAHUX /s mossBH Mozl A. MHOXKMHA MOXK/IMBHX 3HAYEHDb X:

1; 2; 3;... — HeobMe:KeHa, a HMOBIPHICTDL JOPIBHIOE Py = P, Pa = qP, P2 = ¢°P, ... .

OzHauenns 2.15 TeomempuuHUM HA3USLEMBCA PO3NOJLL UMOSIPHOCTEL, WO ONUCYE KiAb-
Kicmo cnpob, Akl Heobxidni 0as nepwoi noasu nodii A 6 cremi HE3AACHCHUT 6UNnpobysaHs
bepnyani. T'eomempuunud 3arxon poanodiny duckpemnoi sunadxosoi sesuvuny X eudHavae-
mouea Gopmyr010:

PX =k =pd"t=p1—-p*t k=12 .,

de p — timosiprnicms nossu nodii A, ¢ =1 —p.

Yucno 0 < p < 1 — iiMOBipHiCTh M0gBH TOMIT A € €IUHUM NAPAMEMPOM 2€0MEMPULHO20

P03n0diny.

Hanpuknan 2.5 1) sunadkosa eeauvuna X — KiavKicms nocmpiais, wo nompiono apobumu
CMPINBUI 00 NEPULO20 YPAHCEHHA MIULEHT, AKULO TUMOBIDHICTML eayuents p = 0,6, poanodiseHa

30 3GKOHOM

P(X =k)=0,6(0,4)"" k=1,2,34,..;
2) X — xiavkicmo nidkudans kybuka, wo weobriono 3pobumu 00 nepuio2o sunadarHi mpoor

ouok (p = %), Mae po3nodin:

5 k—1
P(X:k:):—-(é) Ck=1,2,3, ...

YucioBl XapaKTepUCTUKKM BUIIA/IKOBOI BEJIMUUHN X, IO MA€ reOMeTPpUIHUil po3no/ii, 00-
YUCTIOITHCA 33 (hopMyIaMu:

- maremaruane crogiBanns M(X) = —;
p
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q
- mucnepcis D(X) = — ;
p

- cepejiHE KBaJpaTudHe Bigxuienns o(X) =

=&

IMpuknag 2.18 Bukonyemovces cmpiavba no yiai 00 nepuiozo sayuenns. Umosipricms 6ay-
YeHHA NPU 00HOMY nocmpint dopierioe 0,3. Suatimu mamemamudre cnodicants i Oucnepcio
6uUNAdK0607 seaununy X — KiAbKOCMI BUKOHAHUT NOCMPINIG, AKULO KIALKICMb NAMPOHIE Heo-

bMENHCEHE.

¢ Bunankosoi Bennunan X — KITbKOCTI BUKOHAHUX HOCTPLIIB 10 HEPIIOro BAYYEHHS Ma€ reo-

MeTpUIHUH po3noaii, npudomy p = 0,3, ¢ =0,7.

MareMaTrUHe CIIOIIBAHHS JOPIBHIOE:

1

TobTo cepents KiTbKiCTh BUKOPHCTAHUX HATPOHIB JI0 IEPIIOro BIYyUYEHHS TOPIBHIOE 3.

Jlucniepcis KiIbKOCTI BUKOPUCTAHUX TATPOHIB

ITuranna ajga camonepeBipKu

1. dxwmit posmomin /IBB masuBaerhes Ginomiaabaum? 3a 9K0I0 (POPMYIOI0 OO0UHCIIOITHCS

AMOBIpHOCTI 3HAYEHDL BUIAIKOBOI BEJTUINHHI?
2. dxkumu napamerpamu 3a7a€ThCst OIHOMIAJBHUI PO3TOIL?

3. 3a gxumu hopMyIaMu PO3PaXOBYIOTHCS 3HAYEHHS MATEMATHIHOTO CIIOIBAHHS, JUCTEPCiT

Ta CepeIHbOr0 KBAAPATUIHOIO BiAXHIEHHs?
4. 1o ommcye posmoxin Ilyaccona i 3a K010 HOPMYIOH0 OOIUCTIOIOTHCI HTMOBIPHOCTI?
5. BraxiTh mapameTp, 10 BU3HAYAE IMyaCCOHIBCHKUN PO3MOJLI.

6. fAxi dopmyau g1 oOUHCICHHS YUCJIOBHX XapaKTEPUCTHUK BUIAIKBOI BEJIUUUHH X, PO3-

nojisieHol 3a 3akonom [lyaccona?

7. dxuit posnomin JIBB nasuBaerbes reomerpudanuM? 3a K00 (POPMYJIOI0 00UIUCTIOIOTHCS

AMOBIpHOCT] 3HAYEHD BHUIIAIKOBOI BEJTUINHN

8. dxum nmapaMeTpoM BHU3HAYAETHCA T€OMETPUIHUN PO3IOILIT
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10.

3a sikumu GopmyIaMu PO3PAXOBYIOTHCS YUCIOBI XapAKTEPUCTUKH N€OMETPUIHOTO PO3IIO-

Jty?
3aBOaHHA IJiI CAMOCTIMHOIO BUKOHAHHS

BunankoBa Bemamaa X — YHC/IO XJIOMYHKIB y ciM'T 3 Tppoma JiTbmu. CKJIacTn 3aKOH

PO3II0/ILIy BUIAIKOBOI BeJIMYMHA X Ta O0YUC/IUTU YUC/IOBI XapaKTePUCTUKH.

Ha xonTpoas maaiiimia mapriag geraneii i3 nexy. Bimomo, mo 10% nmeraseil ne Binnosi-
JAI0Th cTaHAApTy. BumamkoBo B3sam wotwpu Aetasi. HamucaTn 3aKoH po3MOTLTy BHIAI-
KOBOI BeJIn4MHU X — KiJbKOCTI HeCTaHJAAPTHHUX JeTaJieil 3 4JOTUPbOX BHOpaHUX. 3HAUTH

YUC/IOBI XapaKTePUCTUKU BHIAIKOBOT BEJTHIMHU X.

AK1il mAIprecTB IIAHYIOTh NPHAOATH YOTUPHU iHBeCTOPH. VIMOBIpHICTH BiZIMOBH Bis II0-
KYTIKH aKIiii KoyKHOro 3 iuBecTopiB mopiBaioe 0,1. CkaacTu 3aKOH PO3MOILTY KiIBKOCTI
iHBecTOpiB, 9Ki MOXKYTh BIAMOBHUTHCS BiJl KYIMiBJi akiiih. 3HaliTH #MOBIpHICTD, IO Bif

MOKYTKH aKIiii BIAIMOBUTHCA MPUHAUMHI OJIMH 1HBECTOP.

[panpunit KyOMK MAKUIAYIOTH 12 pasiB. 3HAWTH: cepeaHio KiIbKiCTh BUNAJIaHb 67
JHUCIEpCiIo  KIMbKOCTI BHIaJaHb '067; cepejHe KBaJpaTHdHe BiIXUIEHHS KiJIbKOCTL

BUIAIAHL 6.

Bunajkosa Besimunna X — KiJIbKICTh BJIyYeHb y MIllleHb TPU I 4TU nocTpiiax. VImMosip-
HICTH BJIyYEeHHS B MIllIeHb IPU OAHOMY nocTpiji gopiBaioe 0,4. 3uafiTu cepeHio KiabKiCTh

BJIVYEHb IIPU IPOBEICHUX II'SITH IIOCTPiiax.

ObuucauTy MareMaTudHe CIOAIBaHHS Ta, JUCIIEPCII0 YUCJIa BUIPAIIHUX JoTepeiinux Oije-

TiB, akmo npuabdaau 20 6ineris, a MOBIpHiCTH BUrpaILy Ha oauH OiteT mopimioe 0,4.

JIBB X posnoxinena 3a 3akonHoMm [lyaccona 3 mapamerpom A = 0,324. 3HaliTu Marema-

THUYHe CIOJIBaHHS Ta cepejHe KBaJpaTHYHe BiIXHWJIeHHs BUIIAIKOBOI BEJIMYUHHU X.

BaBox, Bignpasup Ha 6a3y 5 000 mobposikicHux BupobOiB. VIMOBipHiCTH TOTO, IO IpH Ie-
peBe3eHHI BUPiO 3a3Ha€ momkokens jgopisaioe 0, 0002. 3uaiiTu cepeJiHe YUCI0 MOIIKO-

JIZKeHUX BUPOOiB, 1m0 npubyayTh Ha 6a3y.

Y kopobmi € 4 gopHi i 1 6i1a kysna. CracTn 3aK0H PO3MOILTY YUCIa BUAMAHB KYJb 0
nosiBH OLI0T KyJii y JIBOX BHIIAKAX: a) MicJsl BUIMAHHS KYJIIO HE HOBEPTAIOTh ¥ KOPOOKY;

) moBepTaOTh 10 KOPOOKH. OGUUCTUTH YHCTIOBl XapaKTEPUCTUKY BUIIAIKOBUX BEJHYUH.

Bijtist TeXHIYHOIO KOHTPOJIIO 3aBO/1y 1epeBipsd€ IPOIYKIIIO HA CTaHIAPTHICTD JI0 ePIIo-
ro 6paky. IMosipricTs nosBu 6paky jgopisaioe 0,2. CKJIACTH 3aKOH PO3IOILIY BHIIAIKOBOI
BeJIMYNHA X — KUIBKOCTI TIepeBipeHnx BHPOOIB 710 neprioi nossu Opaky. Obuncantu qu-

CJIOBI XapaKTePUCTHKN BUIAIKOBOI BEJIMINHE X.
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2.6 OcHOBHI 3aKOHU PO3IIOJIiJIy HEIIEPEPBHUX BUIIAIKOBUX BEJIUYUH

1o OCHOBHUX 3aKOHIB PO3MOJILTY HellepepBHUX BHIAIKOBUX BEJWYWH BIIHOCATH: PIBHOMIpDHUIH,
IMOKA3HUKOBUHI Ta HOpMaJIbHUAN.

PiBuomipHuit po3moain. PiBHOMIpHHN PO3NOALT ONUCYe CHUTYyalil, KOJH HMOBIPHICTD
MOSIBU OY/Ib-IKOTO 3HAYEHHS B 3aJIAHOMY IHTEpPBaJIi OJHAKOBA.Y I[HOMY BHIQJIKYy BUITAIKOBA
BEJIMYMHA MOXKe pUiiMaT Oy /ib-Ki 3HaYCHH 3 IHTePBaJy, IPHYOMY BCi TOUKH IIBOT'O iIHTEPBATY

PIBHOMMOBIpHI.

Osnauennsa 2.16 Henepepsna sunadkosa sesununa X posnodiscHa PLBHOMIPHO HA NPOMINHC-

T dmosipHocmets MAE 8U2AA0:

1
fla)={ p=g ™uTE [a; b];

0, npu x ¢ [a;b)].

Yucna a Ta b HABUBAIOTHCS NAPAMEMPAMU DIBHOMIPHO20 PO3NOJINY.

[nrerpanibaa GyHKIS PIBHOMIPHOIO PO3MOJLTY Ma€ BULJISLT

0, nmpn r < a;
xr—a
F(z) = 2 , mpu a < x < b;
—a
1, npu x > b.

Jst piBHOMIPHOTO PO3IOJILIY YHCIOBI XapaKTEePUCTHKH OOTUCTIOIOTHCS 33 (POPMYIaMHU:

a+b

- maremaruane crofiBanasg M(X) = 5
(b—a)?
- nucrnepcis D(X) = T;

V3(b - a)
——

MmoBipHicTh HOMAIaHHs PIBHOMIPHO DO3IOIIEHOT BUIIAIKOBOI BeJIMIHHE B iHTEepBaJ (o] [3)

- cepe/iHe KBajparndne Bigxuiaenus o(X) =

IOPIBHIOE:
b —«

Pla<X <p)= T

Ilpuknan 2.19 Bunadkosa sesuvuna X mae pienomiprut poanodia, axutl 360aemvbea wyiib-

nicmio dmosiprocmedi:

Snatimu mamemamuune cnodiearns ma Jucnepciio sunadkosoi sesuduny X.
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¢ BunajkoBa Besiuunna X Mae piBHOMIpHE po3nojiia. Tomy

at+b 2+6
f— :4

2 2 ;

M(X) =

b—a)? (6-2)2 4
PO ="fH"="1 3

4
Orxe, M(X) =4, D(X) = 3 ¢
IMokazaukosmii po3noaisi. [lokazankoBMit PO3IIO/IiI MAE IITUPOKE 3aCTOCYBAHHS B TEOPil
Ha 1ifiHOCTI Ta Teopil MacoBoro odc/iyropyBanigd. Jlanuil po3io/iji Olucy€e 4ac MizK 1OC/I1JI0BHY-

MU HOJISIMHU Y MPOIecax, Mo BiIOYBAIOTHCA 3 MOTIHHOIO cepeTHBOI0 IHTeHCUBHICTIO.

Osnauenns 2.17 Henepepena sunadxosa sesunvuna X mae NOKa3HUKOBUU 060 eKcnoHeH-

ULAADHULT PO3NO0JIA, AKWO 1T WirbHICMD PO3N0LAY 3adaembea PYHKUIEN:

e ™™ npu x> 0;

0, npu x < 0.

Yucio A\ Ha3UBAETBCA NAPAMEMPOM NOKA3ZHUKOBO20 PO3NOJIAY.

[nTerpanbia GYHKINS PO3MOALTY 3aTa€ThCs (DOPMYJIOIO:

0, npu x < 0;

1—e ™ mpu z>0.

JLs1 TOKA3HUKOBOT'O PO3IMOMIIY YHCJIOBI XapaKTEPUCTUKU OOUUCTIOIOTHCS 33 (DOPMYIAMU:

1
- maremaruane crofiBanasg M(X) = "
) 1
- nucrnepcis D(X) = e
i 1
- cepejiHE KBaJipaTuyHe BiaxusieHns o(X) = T

NmogipHicTb 10IaIJaHHs BUIA/IKOBOI BEJIMUUHY, PO3IO/IL/IEHO] 33 MOKA3HUKOBUM PO3IIO/Ii-

aoMm, B intepsan (a; ) obuucaioemo 3a HopMyI0io:
Pla< X <fB)=e¢?r* — e

Ilpuknan 2.20 Yac 6e36idm0610i pobomu deako20 npusady — NOKASHUKOBO PO3NONAEHE GU-
nadkosa eesuvuna T 3 napamempom A = 0,02. Bnatimu dmosipHicms mozo, w0 npusad Npa-

yrosamume 6e3610moeno e merwe 100 200un.

¢ OCKLIbKY BUIIAIKOBA, BeJMYKMHA X MA€ HOKA3ZHUKOBUN PO3LOLLI, TO JJisd 00UMC/IeHHs HMOBIp-
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nocri P(T > 100) Bukopucraemo ¢opmyiy:
Pla< X < B)=e?" — e

P(T > 100) = 1-P(T < 100) = 1-P(0 < T < 100) = 1— (e 0207002100y — 11472 = (,1353.

Orxe, P(T > 100) = 0,1353. 4

IMpuknag 2.21 3uatimu “ucA06t TAPAKMEPUCUKY SUNAOKOBOT SEAUMUHU, PO3N0JIAEHOT 34

3aK0HOM
de=*  npu x> 0;

fx) =

0, npu x < 0.

¢ Jlng moKa3sHUKOBOTO PO3IMOIIIY BUIIAIKOBOI BEJTUYUHHA 3 HAPAMETPOM A = 4 MaeMo:

1
M(X) == 7=0,25

Omsxe, M(X) = 0,25, D(X) = 0,0625. 4

Hopmansunii po3nozaisa. Hopmaabauit 3aKoH po3moiIy Iie Ha3uBaloTh 3aKoHoM [aycca
i BiH Bijlirpae BakK/JUBY POJIb B Teopii WMOBIpHOCTEl Ta cepeji iHIUX 3aKOHIB 3aiiMae ocoO/iuBe
Mmicrie. ['0j10BHA #Oro 0COO/IMBICTH MOJLTaE B TOMY, IO BiH € I'DAHUYHUM 3aKOHOM, JIO SKOT'O
HAOIMZKAIOTHCS 1HII 3aKOHU PO3MOALTY. YHIBepCaIbHICTh HOPMAIBLHOIO 3aKOHY MOSCHIOETHCS
THUM, 110 Oy/ib-fKa BHIIAIKOBA BEJIUYHHA, KA € CYMOIO BEJUKOI KiJIBKOCTI OKPEMHUX YHCJIOBUX
3Ha4YeHb, KOKHE 3 dKUX MANOPAIKOBYETHCS PI3HUM 3aKOHAM PO3MOIIY 1 HECYTTEBO BILIABAE

Ha CyMy, PO3TOJIiAeHa Maiizke 32 HOPMAJTHLHUM 3aKOHOM.

O3snauennsa 2.18 Henepepsna sunadrxosa seauduna X Ha3usaemves po3nodinenoro Hop-

MAABHO, AKWO ii dudepenuianona GyHKrULA Po3nodiay UMosIpHOCMET MAE 8ULAA0:

1 7(z—a)2

fz) = ovant

de a — mamemamuure cnodisarts , 0 — cepedHe Keadpamuune 810TUAECHHA HOPMAALHOZ0 DO3-

nodiAY.

Yuca a, 0 HA3UBAIOTHCA NAPEMEMPAMU HOPMAALHO20 PO3NOJIAY.

Ipadik dyukuii f(x) HazuBawOTh HOPMAALHOW Kpuesoio abo kpusot laycca.
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o
o 4
b
\ 4

Pwuc. 2.5: mnopmasibHa KprBa

1
oV 2T

HopMmasbHa Kpusa npu © = a jgocsarae Mmakeumymy f(a) = 1 € cmMeTpHUYHA BiTHOCHO
npsIMOi T = a.
Inrerpanbia GyHKINS PO3MOILTY 381a€ThCsd (DOPMYJIOIO:

_ (zfa)2
202 dx

F(x)zg—\/lﬂ/j;e

Hopmanbauii 3aK0H PO3MOALTY MOBHICTIO BU3HAYAETHCA MATEMATHIHUM CIIOIBAHHAM Ta
nucnepcieo (cepeaniv Kpaaparnaanm Bigxmienasam): M(X) = a, D(X) = o2, o(X) = 0.

i HOpMaJabHOTO PO3MOILTY WMOBIPHICTH MOMAJaHHA BUIIAIKOBOI BEJITHYWHN B iHTEpBAJI

(cv; B) obuncoeTbest 3a GOPMYJIOLO:

B —a a—a
Pla<X<p)=9o ®
o o

ne ®(x) — dynkuis Jlannaca, 3HadeHHs K0T BU3HadaeMo mo Tabau 2.

st BUIIAIKOBOI BEJIMYMHA, AKa PO3MOJILICHA 32 HOPMAJIbHUM 3aKOH, BaXKJIUBUM € TIPABH-
JIO TPHOX CUTM: Matioice OCMOBIPHO, U0 HOPMAALHO PO3NOJINEHG BUNAJKOBH BEAUMUHG MOHCE
BIOTUAANUCS 610 C6020 MAMEMAMUYHO20 CNOJIBAHHA HE DIADWE, HINC HA NOMPOEHE CePeIHE
K6adpamuyHe GI0TUNEHHA

P(|X —a| < 30) =0,997.

Ha npakTwuiii 1e npaBuio BUKOPUCTOBYIOTh TaK: AKUWL0 3GKOH PO3NOJLAY SUNAIKOBOT GEAUMUN

X neeidomud, ase | X — al < 30, modi mooscna npunycmumu, uo X posnodiiena HOPMaALHO.

IMpuknan 2.22 3picm cmydenmis epynu po3nooiseHo 3d HOPMAALHUM 3AKOHOM, NPUHOMY

a = 175em, 0 = 6em. Busnauumu GUMo8IpHICTIL M020, U0 HABMAHHA SUbpaHul 13 2pynu
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cmydenm mamume 3piem 6id 170 do 180 cm.

¢ Bumaakopoi Beqmunan X — 3picr crymentis. Toai aast obuncaenns P(170 < X < 180)

BUKOPHUCTAEMO (DOpMYy.Ty

b—a a—a
Pla<X<p)=9o - :
o o
180 — 175 170 — 175 5 5 5
P(170 < X < 180) = @ — 6 -0 — = 6 - ~5 =20 6 = 0,5934.

Otxke, mykaHa #iMoBipHicTE piBHaA 0,5934. ¢

10.

11.

12.

IMTuranna ajga camonepeBipKu

fxuit posnogin HBB nasuBaeThes piBHOMIpHUM?
K 3anucyernhes iHTerpaabHa Ta audepeHiiaabail PyHKINT piBHOMIPHOTO PO3MOMLTY?
SKkuMu mapamMerpaMu 3a1a€ThCs PIBHOMIPHHA PO3IOILI?!

Ba skumu PopMyJIaMi PO3PAXOBYIOTHCS 3HAYEHHS] MATEMATHIHOIO CIIO{IBAHHS, JIUCIIEPCil

Ta CepeIHHOr0 KBAAPATUIHOIO BiAXUJICHHS s PIBHOMIPHOIO PO3HOILILY?

Sk 0buncII0eThCs UMOBIPHICTD IONAIAHHS PIBHOMIPHO PO3IOJILIEHOI BHIIAIKOBOI BEJIN-

YUHW B 3aJaHWil iHTepBaJI’!

CdopmyoiiTe o3HaYeHHS MOKA3HHKOBOTI'O PO3IOLIY 1 3alHIIITh (POPMY/IU, IKUMU 33,12~

eThes audpepeniiaibia Ta iHTerpaabHa QYHKIHT po3noiy.
Sflkwmit mapamMeTp BU3HAYAE MTOKA3HUKOBUI PO3MOILI?

Axi popmynn g 06UKUCIEHHS YUCIOBUX XapaKTEPUCTUK MOKA3HUKOBO PO3IO/ILICHOT BU-

HaIKOBOI BeJIUIuHA X!

Ak obamca0eTbCd HMOBIPHICTD O IaHHS MOKA3HUKOBOT BHUIAIKOBOT BEJIMYHHU B 33/~

HHUI iHTEepBaI?!

K BU3HAYAETHCS HOPMAIbHUI po3noain? koo ¢popMyI0i0 3a1a€ThCA MIIbHICTD PO3IIO-

JITY Ta (byHKIIA po3moiIy?
ki mapamerpu BH3HAYAIOTh HOPMAaJIbHUM PO3IIOILIT!

K obunCII0eTHCS TIMOBIPHICTD MONAJaHH HOPMAaJIbHOI BUIIAIKOBOI BEJIMYUHH B 33 IaHUI

inTepBas?
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3aBOaHHA IJiI CAMOCTIMHOIO BUKOHAHHSI

. Henepepsua Buma/ikoBa BeJMunHa X Ma€ PIBHOMIpHHIT PO3MOMILI 1 3a/laHa IHTEIPATHLHOIO

bYHKITEIO PO3MOTLTY:

0, mpu x < 0;
x

F(z) = T npu 0 <z < 3;
1, npu x > 3.

Banucarn gudepeHmiaabHy GYHKINO PO3NOALLY Ta OOIHCIUTH YUCI0BI XapaKTEePUCTHKH.

. Bunajkosa Besimumna X Mae piBHOMIpHHiT pO3MOJLI 1 3ajaHa IHTErpaabHOIO (DYHKIEI

PO3IO/ILTY:
0, npn x < 4;
Axr —8
F(z) = — npu 4 <z < T;
1, npu r > 7.

Buaiiti a) napamerp A; 6) qucnepcitoo; B) HMOBIPHICTh MOMAIAHHS BUIAIKOBOI BETMIMHN

B inrepsan (5;6).

. Hemepepsna BumnajxoBa BeJIU4YuHA X Ma€ PIBHOMIPHUHA PO3MOILI i 3a/1aHA IIIJIBHICTIO PO3-
MOy
C, npu x € (2;7);

fle) = 0, upu z ¢ (2;7].

Buaiitu a) mapamerp C; 6) dbyukiio posmozaity; B)M (X); r) nobyaysaru rpadiku dyH-
kuiit F(x), f(z).

. HemepepBra BumajikoBa BennduHa X Ma€ MOKA3HUKOBUI PO3MOIiJI 1 3aMaHa (DYHKIE
PO3IO/ILIY:

-5 :
1—e™* mpu z > 0;

0, npu x < 0.

SBuaiitun nudepeniagabHy (DYHKIIO PO3MOALLY Ta OOYHCANTH YHCIOBI XapaKTePUCTHKH.

. Bunajkosa Besimuuna X, po3mno/iijieHa 3a MTOKA3HUKOBUM PO3TIOILIOM

373 mpu x > 0;
fla) =

0, npu z < 0.

Buaiitu fiMoBipHicTh TOro, Mo X norpanuth B inTepsar (0,4;1).

1
. /lucnepcig BUNAIKOBOI BeJIMYMHU X, KA MA€ MOKA3HUKOBUI PO3IO/ILJI, JTOPIBHIOE I 3a-

HUCATH iHTeTrpaJbHy Ta AudepeHIia bny (pYHKIIT pO3IOILTy.

. Hac poboru npuiaay Mae MOKA3HUKOBUH PO3MOMLA. 3HANTH HIMOBIpHICTD floro 6€3BiIMOB-

HOI poboru nporarom 600 roaun, 9Kmo cepeaniit vac podoru npuaaay — 400 rogu.
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10.

11.

12.

13.

14.

Bunajikosa Besimunna X — 1puBajiicrb poboru ejieMenTa Ma€ mijibHicTb posnojiiiy f(x) =
0,003¢=%993 "¢ > 0. 3naiitu a) cepeamiii wac poborn enementa; 6) HMOBIpHICTH TOTO, MO

eqeMeHT Oyje npariopatn He Mertne 400 roguH.

3aaHa MILIBHICTD KMOBIpHOCTEH

I w2

f(x) = ﬁe 50

SHaliTu MaTeMaTHIHe CIOMIBaHHS Ta JUCIEPCIO.

Kinbkicts 6ajiB, oJiepyKaHUX CTYJAEHTAMH TPU TECTYBAHHI /I BU3HAYCHHHA 1X 37i0HO-
cTell, OIMUCYETHCS HOPMAJILHUAM PO3TOILIOM i3 cepeHiM 3HadeHHsaM 155 6aJiiB i cepeHim
KBaJIpATHIHUM BiIxXuyeHHsAM 15 OaiiB. fka fiMoBIpHICTH TOrO, IO BUOpaHUii HaBMaHHS

cryaerT Oyae maru Big 160 mo 176 6amis?

[HcTUTYT Cceficmoutoril 3i0paB JlaHi, AKi CTOCYBAJIMCA YacTOTH 3eMJICTPYCIB y CBITI BeJIUYHU-
Hoto B 5,0 basiB i 6iabire 3a mkajoio Pixrepa. Byio BcraHoB/eHO, MO KiJIbKICTb 3eMJie-
TPYCiB OMUCYETHCS HOPMAJIBLHUM PO3TOILIOM 3 CepeHIM 3HaueHHIM 24 1 cepeTHIM KBa-
JIpATHIHUM BUIXHJIeHHIM — 5. Zlka iiMoBipHicTb TOrO, 110 3a 1 pik Moxke OyTH Oinbiie,

Hik 32 3emyerpycu’

KinpkicTh A3BIHKIB /0 TOJIMIl y BEeJHKOMY MICTi 3a 24-TOAWHHUI Mepiojl TOIYHO HE BU-
3HAYEHA | PO3MOALIAETHCS 33 HOPMAIbHUM 3aKOHOM po3muofiay. Cepenne 3uadenns 420 i
cepelHe KBagpaTuuHe BinxuiaeHHdg — 50 A3BiHKiIB. fka #iMOBIPHICTE TOr0, IO IEBHOTO JHS

KIJIBKICTh A3BIHKIB Oyj1e Menimoio 3a 3007

Cepegne 3HaYeHHS PO3MOJILTY JIOXOIB IpaliBHUKIB (bipmu ckiaamae 1400 rp.ox. i cepe-
JiHe KBajpaTrudne Biaxuiaennd 180 rp.oa. fkiio npaliBHuKa BUOpaHO HaBMaHH, TO dKa

fiMoBipHiCTH TOTO, 110 BiH 3apobJse Oinbime 1600 rp.om.”?

3picT T0/IOBIKIB — BUIAIKOBA BEJIUYNHA, KA PO3TMOIiIeHa 38 HOPMAJHHUM 3aKOHOM i3
muctepciero 64cm?. Cepenniit 3picT wos0BikiB 176 cM. 3naiiTn #MOBIpHICTD TOTO, 1O 3picT
HaBMaHHs BUOPAHOTO YOJIOBIKA: a) 3HAXOAUTHCS B Mexkax Bix 170 po 185 cm; 6) Bigxu-
JISIETBCS BiJl CepeHBbOro 3pOCTy B TOH 4n iHmmmit Oik He OlibIme, HiXK Ha 5 cM. 3HaliTH

iHTEpBaJI, y 9KOMY i3 fiMoBipaicTIO 10,9973 3HAXOMUTHCS 3PICT YOJIOBIKIB.
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CIcoK peKoMeHJ0BaHOl JIiTepaTypu

10.

Bapkoscbkuit B.B. Teopig #imoBipHoCTi Ta MaremMaTuydna craructuka: Hasuaabuuit moci-
ouuk / B.B.Bapkoscbkuii, H.B.Bapkoscbka, O.K Jlonarina — K: Ientp y4u60Boi miTe-
patypu — 2021 — 424c.

. Bobuk O.1. Teopis iiMoBipHocTeil Ta MaTemMaTndHa crarucruka: [liapyanuk / O.1.Bobuk,

I'I.Beperosa, B.I.Konurko — K.:BI"IIpodecionan 2007. — 560c.

Bacuibkis I.M. OcHoBu Teopii iiMoBipHOCTE#l 1 MaTemaTudHol craTucTukn: Hapd.moci6. /
.M. BacuapkiB. — JIeBiB:JIHY imeni Ipana ®panka, 2020. — 184cr.

Hopom A.K. Teopis fimosiprocTeit Ta Maremarudna crarucruka/A. K. Topor,
O.I1.Koxaniscokuit. — KC:HTYY"KIIT 2006. — 268c.

. Hopomr A.K. Teopis fimoBipHOCTE# Ta MaTeMaTHIHA CTATUCTHKA. SOIPHUK 33049 Ta, iH/IM-

Binyaabuux 3apganb / AK. Jopomt, O.I1.Koxauniserkuit. — K.:"Kuisebkuii moirexnik 2000.
— 125c¢.

Kaniosebka 1.FO.. Teopis #imosiprocreit y npukiagax i sagadax / [LFO.Kaniosebka. —
K.:IBH "Bugasaunreo "llomitexuika TOB "®ipma "[lepionuka 2004. — 156¢.

Kapwmemiok I'.I. Teopis itMoBipHOCTE Ta MaTeMaTHIHA CTATUCTHKA: TIOCIOHUK 3 PO3B’ I3y BAHHS
zaga4k: Hapu.mociouuk. — K.:ILIYJI, 2007. — 576¢.

Mengenes M.I. Teopis iimoBipHOCTeit Ta MaTeMaTnuHa craructuka: [ligpyunuk / M.I. Mensezes,
[.O. ITamenko — K: Jlipa-K — 2021 — 536¢.

Cenno, II. C. Teopig iiMoBipHOCTEll Ta MaTeMaTUYHa CTATHCTHKA : 3arBepiazkeno MOHY
sk miapyaruk qist crya. BH3 / T1. C. Cenpo. — K : TIVJI, 2004. — 448 c.

Typuun, B. M. Teopis iimosipHocteit. OcHOBHI MOHATTS, NPUKIAIH, 330241 : PekoMen10-
Bano MinicrepcrBoMm ocsith i Haykn Ykpainu. Hapuaspauii mocioauk / B. M. Typuwnn. —
Kuis : A.C.K., 2004. — 208 c¢. — (VuiBepcurercbka 6i6/iorexa).
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JlomaTok

Tabuunst 1. Snavenns Gyukuii Faycca ¢(x)

0 1 2 3 4 5 ] 7 8 9
0,0 | 03%8% | 3989 | 3989 | 3988 | 3986 | 3984 | 3982 | 3980 | 3977 | 3973
0,1 3970 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0,2 3510 3902 | 3894 | 388> | 3876 | 3867 | 3857 | 3847 | 3836 | 38215
0,3 3814 3802 | 3790 | 37TVE | 376> | 3752 | 3739 | 3726 | 3712 | 36597
0.4 3683 3668 | 3632 | 3637 | 3621 | 3605 | 3589 | 3572 | 3553 | 3538
0,5 3521 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 | 3372 | 3352
0,6 3332 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,7 3123 3101 3079 | 3056 | 3034 | 3011 | 29859 | 2966 | 2943 | 2920
0,8 2897 2874 | 2850 | 2827 | 2803 | 2780 | 2736 | 2732 | 2709 | 2685
0,9 2661 2637 | 2613 | 2389 | 2565 | 21541 | 2516 | 2492 | 2488 | 2444
1,0 | 02420 | 23%6 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
1,1 2179 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965
1,2 1942 1919 | 1895 | 1872 | 1849 | 1826 1804 | 1781 1758 | 1736
1,3 1714 1691 1e69 | 1647 | 1626 | 1604 | 1382 | 1561 1539 | 1518
1.4 1497 1476 | 14506 | 1435 | 1415 | 1354 | 1374 | 1354 | 1334 | 1313
1,5 1295 1276 | 1257 | 1238 | 1219 | 1200 1182 | 1163 | 1145 | 1127
1,6 1109 1052 1074 | 1057 | 1040 | 1023 1006 | 0989 | 0973 | 0957
1,7 0940 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | OB04
1,8 0790 0775 | 0761 | OV48 | 0734 | 0721 0707 | 06%4 | 0681 | 0669
1,9 0656 D644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0362 | 0551
2,0 | 00340 | 0529 | 0519 | 0308 | 0498 | D488 | 0478 | 0468 | 0459 | 0H49
21 0440 0431 0422 | 0413 | 0404 | 03% | 0387 | 0379 | 0371 | 0363
22 0355 0347 | 0339 | 0332 | 0325 | 0317 | 0310 | 0303 | 0297 | 0250
2.3 0283 0277 | 0270 | 0264 | 0258 | 0252 | 0246 | 0241 | 0235 | 0229
2.4 0224 0219 | 0213 | 0208 | 0203 | 0198 | 01%4 | 0189 | 0184 | 0180
2.5 0175 0171 0167 | 0163 | 0158 | 0134 | 0151 | 0147 | 0143 | 0139
2,6 0136 0132 | 0129 | 0126 | 0122 | 0119 | 0116 | 0113 | 0110 | 0107
2,7 0104 0101 0099 | 0096 | 0093 | 0091 QOBE | 0086 | 0084 | 0QOB1
2.8 0079 Q077 | 0075 | 0073 | 0OOT1 | 0069 | 0067 | 006> | 0063 | 0061
29 0060 Q058 | 0036 | 0055 | 0053 | 0031 0050 | 0048 | 0047 | 0046
3,0 | 00044 | D043 | 0042 | 0040 | Q039 | D038 | 0037 | 00356 | 0035 | 0034
31 0033 Q032 | 0031 | 0030 | 0029 | Q028 | 0027 | 0026 | 0023 | Q025
32 0024 Q023 | 0022 | 0022 | 0021 | Q020 | 0020 | OO19 | OO18 | QO18
33 0017 Q017 | 0016 | 0016 | OO15 | Q015 | 0O14 | OO14 | 0OO13 | OO13
34 0012 0012 | 0012 | 0011 | OO11 | 0010 | OO10 0010 | Q009 | 0009
35 0009 Q008 | 0008 | OO0O% | OO0DE | 0007 | OO0O7 0007 | Q007 | 0006
3.6 0006 Q006 | 0006 | 0005 | 0005 | 0005 | 0005 0005 | Q005 | 0004
37 0004 Q004 | 0004 | 0004 | OO04 | 0004 | OOO03 0003 | 0003 | 0003
38 0003 Q003 | 0003 | 0003 | 0003 | 0002 | OO0O0Z 0002 | 0002 | 0002
39 0002 Q002 | 0002 | 0002 | 0002 | 0002 | 0002 0002 | 0001 | 0001
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Tabuunst 2. Snavenns Gyukuil JTamaca ®(x)

X T(x) X B(x) X B(x) X o(x)
0.00 | 0.0000 050 | 0.1915 | 1.00 03413 1.50 0.4332
001 | 0.0040 051 | 01950 | 1.01 0,3438 1,51 0.4345
0.02 | 0.0080 052 | 0,985 | 1,02 0,3461 1,52 0.4357
0.03 | 0.0120 053 | 02019 | 1.03 0,3485 1,53 0.4370
0.04 | 0.0160 054 | 02054 | 1.04 0.3508 1,54 0.4382
0.05 | 0.0199 055 | 02088 | 1.05 0.3531 1,55 0.4394
006 | 00239 056 | 02123 | 1.06 0.3554 1,56 0.4406
007 | 00279 057 | 02157 | 1.07 0.3577 1.57 0.4418
008 | 00319 058 | 02100 | 1.08 0,3599 1,58 0.4429
0.00 | 0.0359 050 | 02224 | 1.09 0.3621 1,59 0.4441
0.10 | 0.0308 0.60 | 02257 | 110 0.3643 1.60 0.4452
0.11 | 0.0438 0.61 | 02201 | 1.11 0.3665 1.61 0.4463
012 | 0.0478 062 | 02324 | 1.12 0.3686 1.62 0.4474
013 | 00517 063 | 02357 | 113 0.3708 1.63 0.4484
0.14 | 00557 0.64 | 02380 | 1.14 0,3729 1.64 0.4495
0.15 | 0.0596 0.65 | 0.2422 | 115 0,3749 1.65 0.4505
0.16 | 0.0636 0.66 | 0.2454 | 1.16 0,3770 1.66 0.4515
017 | 0.0675 067 | 0.248 | 1.17 0.3790 1.67 0.4525
018 | 00714 068 | 02517 | 1.18 0.3810 1.68 0.4535
0.19 | 0.0753 0.60 | 02540 | 1,19 0,3830 1.69 0.4545
020 | 0.0793 070 | 02580 | 1.20 0,3849 1,70 0.4554
021 | 0.0832 0.71 | 02611 | 1.21 0,3869 1.71 0.4564
022 | 00871 0.72 | 02642 | 1.22 0.3883 1.72 0.4573
023 | 0.0010 073 | 02673 | 1.23 0.3907 1.73 0.4582
024 | 0.0048 074 | 02703 | 1.4 0.3925 1.74 0.4501
025 | 0.0087 075 | 02734 | 1.25 0,3944 1,75 0.4599
026 | 0.1026 0.76 | 02764 | 1.6 0,3962 1.76 0.4608
027 | o0.1064 0.77 | 02794 | 127 0,3980 1.77 0.4616
028 | 0.1103 078 | 02823 | 1.8 0.3997 1.78 0.4625
020 | 0.1141 079 | 02852 | 1.29 0.4015 1.79 0.4633
030 | 01179 080 | 02881 | 1.30 0.4032 1.80 0.4641
031 | 01217 081 | 02010 | 131 0.4049 1.81 0.4649
032 | 0.1255 0.82 | 02030 | 1.32 0,4066 1.82 0.4656
033 | 0.1203 0.83 | 02067 | 1.33 0,4082 1.83 0.4664
034 | 0.1331 0.84 | 02005 | 1.34 0,4099 1.84 0.4671
035 | 0.1368 085 | 03023 | 135 0.4115 1.85 0.4678
036 | 0.1406 086 | 03051 | 1.36 0.4131 1.36 0.4686
037 | 0.1443 087 | 03078 | 137 0.4147 187 0.4693
038 | 0.1480 0.88 | 03106 | 1.38 0,4162 1.88 0.4699
039 | 0.1517 0.80 | 03133 | 1.39 0.4177 1.89 0.4706
040 | 0.1554 090 | 03159 | 1.40 0,4192 1.90 0.4713
0.41 | 01501 091 | 03186 | 1.41 0.4207 1.01 0.4719
0.42 | 0.1628 092 | 03212 | 1.42 0,4222 1.02 0.4726
0.43 | 0.1664 093 | 03238 | 1.43 0.4236 1.03 0.4732
0.44 | 0.1700 094 | 03264 | 1.44 0.4251 1.04 0.4738
045 | 0.1736 005 | 03280 | 145 0,4265 1.95 0.4744
046 | 01772 096 | 03315 | 1.46 0,4279 1.96 0.4750
047 | o0.1808 097 | 03340 | 147 0,4292 1.97 0.4756
048 | 0.1844 098 | 03365 | 1.48 0.4306 1.08 0.4761
049 | 01879 099 | 03380 | 149 04319 1.00 0.4767

72




[IponoBxkenns

X Bx) | X B(x) X B(x) X B(x)

2,00 04772 2,30 04893 2,60 04953 2,90 0.4981
2,02 04783 2,32 04898 2,62 0.4956 292 0.4982
2,04 04793 2,34 0.4904 2,64 0.4959 2,94 0.4984
2,06 0.4803 2,36 0.4900 2,66 0,491 2.96 04983
2,08 04812 2,28 04913 2,68 0.4983 2,98 0.4986
2,10 0.4821 2,40 04918 2,70 0.4985 3.00 0.4986
2,12 0.4830 2,42 04022 2,72 0.4067 3,20 0.49931
2,14 04838 2,44 0.4927 2,14 0.4969 340 0,49946
2,16 0.4846 2,46 0.4931 2,76 0.4971 3.60 0400841
2,18 04854 248 0.4934 2,78 0.4973 3.80 0400028

2,20 0.4861 2,5 04938 2,80 0.4974 4,00 0,400068
2,22 04868 2,52 04941 2,82 0.497% 4,30 0.400007
2,24 04875 2,54 0.4945 2,84 04977 5.00 0.400007
2,26 0.4881 2,56 04948 2,86 04979
2,28 04887 2,58 04951 288 0.4980
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3MICT

Beryn

1 OcHoBHI nmoHdaTTd Ta TeopeMu Teopil fimoBipHocTi. I[loBTOpHI He3asexkHi Bu-

npobyBaHH#A

1.1  Ocuosui dpopmysin KOMOIHATOPUKY .

1.2 Bunpobysanus Ta mozii. Oneparii Ha  mogissMu
1.3 Tlmosipuocti mosmiii

1.4 Teopemu momapamns fiMoBipHOCTe

1.5 Teopemn no0yTKy fiMoBipHOCTEIT .

1.6 ®opwmyna mosrOI iimMoBipHOCTI. Popmysra baiieca. .

1.7 IloBTopHi He3aIe:KHI BUIPOOYBAHHSI.

2 Bunaakosi BequuuHu. OCHOBHI 3aKOHU PO3IOIiIy BUIIAJKOBUX BEJIUYNH

2.1 TloHaTTs BUIAIKOBOI BEJIMUNHNA. 3aKOH PO3MOALIY AUCKPETHOI BUIIAIKOBOI BEJIH-

YUHU
2.2 YwucaoBi XapaKTEePUCTUKU JUCKPETHOI BUTIAIKOBOI BETUYHHI
2.3  DyHKIII PO3MO/ILTY BUMAIKOBUX BEJIHIUH .

2.4 YwucaoBi XapaKTEePUCTUKU HEIEPEPBHUX BUIAKOBUX BEJUYUH .
2.5 OcHOBHI 3aKOHU PO3MOIIY JUCKPETHUX BUMATKOBUX BEJIUINH

2.6 OCHOBHI 3aKOHHM PO3IOJILITY HENEPEPBHUX BUIIAIKOBUX BEJTHYHH
Crucok peKoMeHI0BaHOI JiTeparypu

omaTok
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MYKAUIBCHKUN JEP)KABHUU YHIBEPCUTET

89600, M. MykaueBo, ByJI. YAKTOPOJCbKa, 26
Tes./dakc +380-3131-21109

Be6-caiiT yHiBepcuTeTy: www.msu.edu.ua
E-mail: info@msu.edu.ua, pr@mail.msu.edu.ua

BeG-caiit IncTuTyniiiHoro penosurapiio Haykogoi 6i6riorexu MAY: http://dspace.msu.edu.ua:8080
BeG-caiiT HaykoBoi 6i6tioTexu MAY: http://msu.edu.ua/library/
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