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MOJICITIOBAaHHIO 1 JOCJIDKCHHIO BHUMAJAKOBMX TIOAIA Ta BEJIWYHMH 3 METOIO

MPAKTUIHOT'O BUBYCHHA iX HAMICTOTHIIINX BJIACTUBOCTEH

VYkianaui: Bopomnaesa B. . x.T.H., 101IeHT

Hoarix LII. cT. BuKIamayg

BinnoBigansHuii 3a Bunyck: beccapad B.1., 3aB. kapenporo AT, K.T.H., AOLIEHT



HHEPE/IMOBA

VYci npotiecu 1 siBUILA, [0 BIAOYBAIOTHCSA B PEalbHOMY CBITi, MOXHA YMOBHO
MOJUIMTH HAa JETEepMIHOBaHI Ta IMOBIpHIicHI. [lepeBakatoya OLIBIIICTH MPOIIECIB
HOCUTh BUINAAKOBUN XapakTtep. Teopis IMOBIpHOCTEH BHUBYAE 3aKOHOMIPHOCTI Y
BUIAJKOBUX SIBULIAX B PE3YJIbTAaTi CIOCTEPEKEHHS BHUMAJAKOBUX MOAlN, abo
JIOCJIIJDKEHHSI MOJIeJIe BUMAJIKOBUX MOJik. BoHa € TakoX TEOPETUYHOI OCHOBOIO
MaTeMaTUYHOI CTATUCTUKH, SIKa BUBYA€ 3aCO0M OOPOOKMU CTATUCTHUUHUX NAHUX JUJIS
OJIep>KaHHsI OOTPYHTOBAaHUX BUCHOBKIB.

3a 3MICTOM ITUKJI TA0OPATOPHUX POOIT OXOIUTIOE HAMBAXKIIUBIII PO3AUIH TeOpii
IMOBIPHOCTEH:

1) OoCHOBHI NOHSATTS 1 TEOPEMU TEOPii UMOBIPHOCTEH;
2) BUNAAKOBI BETUUYHHH, 30KpEMa, 3aKOHU PO3MOLTY, YUCIIOBI XapaKTePUCTUKU;
3) MOJeNoBaHHS BUMAJAKOBUX BEJIUYMH,
a TAaKO’K MaTeMAaTUYHO1 CTATUCTHUKHU:
1) ycTaHOBIIEHHS 3aKOHY PO3MOALULY BUIAIKOBUX BEJIIUYHUH.
2) cTaTUCTHUYHA TepeBipKa TinoTe3 MPo 3aKOHU PO3MOJILTY.
3) BU3HAYEHHS TOYKOBHMX Ta IHTEPBAJbHUX OILIIHOK YHUCJIOBHX XapaKTEPUCTUK

BUIAJIKOBUX BEJTUYUH

Ta J03BOJISE€ 3aKPIMUTH TEOPETHYH1 3HAHHSA 1 OJEpXKAaTHU MPaKTUYHI HABHUYKHU 3

00pOoOKU BUMAKOBUX BEJIMYMH.



JIABOPATOPHA POBOTA Ne 1

IMOBIPHICTbH TA BIIHOCHA YACTOTA

[inb poGoTu: 1) HABUUTUCH PO3PAaXOBYBATH IMOBIPHICTh 3a KIIACHYHUM BU3HAYCHHSAM
(3 BUKOpUCTaHHAM (HOpPMYT KOMOIHATOPUKH);
2) onaHyBaTH OCHOBHI ctaTucTUyH1 (yHK1ii Excel;
3) HaBYUTHUCH TPOBOJUTH CTATUCTHYHI BUIPOOYBAHHS Ta OOPOOIATH 1X
pe3yNbTaTy;

4) MOPIBHATU TEOPETUUHHUIN Ta CTATUCTUYHUM PSAJIA PO3MOILTY.

3agdanna Ha BUKOHAHHA 1a00PaAmopHoi podomu

B Habopi 3 N xapT M — 4epBOHOro KoJbopy. HaliTu iMOBIpHICTH TOTO, IO
cepell n TOBUIbHO BUOpAaHUX KapT 3HAXOAUTHCS M YEPBOHUX.

3navenus N, M, n, m BKazaHi B TaOJIMIll BapiaHTIB.

Hopadok sukonannsa pooomu

1. BukonaTu po3paxyHOK 3aJaHOi IMOBIPHOCTI 3a KJAQCHYHMM BHU3HAUYECHHSM,
m n—m

BUKOPUCTOBYIOUHU (opmyny P, = CMS#

N

2. 3uaiitu Ty X 1MOBIpHICTH 3a gomomoroto ¢yukuii 'MIIEPTEOMET Excel,
MOPIBHATH 31 3HAUEHHAM, OTPUMaHUM B 11.1.

3. TlobynyBatu B Excel psn po3moainy Juisi AMCKPETHOI BMIIAJIKOBOI BETUYMHU

(ABB) X, 110 10piBHIOE KUTBKOCT1 YEPBOHUX KapT cepell # BUOPAHUX, Y BUTIISAL

tabs. 1.1:
Tabmuus 1.1 — Psag posnoainy JIBB

X 0 1 2 k =min (M,n)
P(X) | P(0) P(1) P(2) ... P(k)




ImoBiprocti P(k) 3naittu 3a nonmomorowo ¢ynkuii [TMIIEPTEOMET Excel.

k
BuxonaTu nepeBipky Y P(i) =1. IIoGyayBatu KpyroBy aiarpamy psiiy po3mojiny.

4.

i=0

[IpoBectu 3 cepii CTATUCTUYHUX BUIIPOOYBaHb MO YMOBaM 3aBAaHHS:

— Ilepma — 3 N BunpoOyBaHs,
— Jpyra — 3 3 N BunpoOyBaHb,
— Tpets —3 5 N BunpoOyBaHb.

Pe3ynpTaTi CTaTUCTUYHUX BUMIPOOYBAaHb 3aHECTH B MPOTOKOJ Yy BUTIIsAA1 Tab. 1.2:

Tabnuus 1.2 — IpoTokos BUNpoOyBaHb

Ne BunpoOyBaHHs 1 N N+1 3N SN

Pesynbrar (yucino
YEpBOHUX KapT)

5.

Bukonatu 00poOKy pe3yiabTaTiB CTATUCTUYHHX BHUIPOOYBaHb: IMiIpaxyBaTH
4acTOTy w; TMOSIBU i-r0 3HauYeHHd X B KOXHIM cepii, MICIsT 4Ooro OOYUCIUTH
BilHOCHY yactoty W; = w; /K, ne K — KuIbKiCTh BUIpPOOYBaHb (0Ocsr cepii).
PesynbpraTu 3anucatu y Burisaai tabmauni 1.3 — 1.5 (ans koxkHoi cepii):

Tabnuus 1.3 — Cratuctuunuii pan posnoainy (cepis 1)

X 0 1 2 k =min (M,n)
Wi w(0) | w(l) | w(2) ... w(k)
W, | W@O) | W) | W2 " W(k)

[TopiBHATH BIAMOBIIHI 3HAYEHHS IMOBIPHOCTI Ta BIJHOCHOI YacTOTH,
OOYHMCIMBIIM A0COJIIOTHY MOXMOKY MK IMOBIPHICTIO Ta BIAHOCHOIO YacCTOTOIO
JUTSL KOXKHOTO i-r0 3HaueHHs X B KOXKHIN cepii: d;;/= | Wi-pi | Ta CEpPEIHE 3HAUYCHHSA
noxubku. PesynpraTu 3anucatu y Burisaai radaui 1.6.

Tabmuis 1.6 — CriiBBiIHOIIIEHHS MK IMOBIPHOCTIO Ta BITHOCHOIO YaCTOTOIO

X 0 1 2 k cepeiHs
cepinl | Ay Ag; Ay Ay > A)/k
cepin 2 | Ay Ap; Ay Ay > A)/k
cepia 3 | Agy; A3 A3 Az > A)/k

3poOUTH BUCHOBKHM NP0 CIIIBBIJHOIIEHHS MDK IMOBIPHOCTIO Ta BIJHOCHOIO

Y4acTOTOIO 3aJIEXKHO Bi 00CsTy cepii.
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3micm 36imy 3 1a60pamopHoi pooomu

CamMocTiiHUN PO3paxyHOK IIYKaHOi IMOBIPHOCTI.

Jluct Excel 3 Tabnuuero 1.1 Ta KpyroBow aiarpaMoro Ajisi TEOPETHUYHOTO PAY
posnoauty BB X.

Jluct Excel 3 Tabnunero 1.2 mpotokony BumpoOyBanb Ta 1.3 — 1.5 mis
CTaTUCTUYHUX psaaiB po3noauty IBB X y Tpbox cepisix BUIpoOyBaHb.

Tabmuis 1.6 criBBITHOIIEHHS MK IMOBIPHOCTIO Ta BIJHOCHOIO YaCTOTOIO

BucHoBk# o po6oTi.

Konmponvni numannsa

SIxi o1l Ha3UBAIOTHLC
a) CYMICHUMH
b) HecyMicHUMH
C) PIBHO MOKJIMBUMHU
d) nmocToBipHUMHU

€) HEeMOXXJIMBUMU?

Hagectu IMpUKJIIaau.

2.

3
4,
5

*®

[Ilo Ha3uBaOTH ,,[IOBHOIO TPyMO0 oA’ ? Jlatu npukia.
Hagectu kiiacuuHe BU3HA4Y€HHS IMOBIPHOCTI.
OCHOBHI BJIaCTUBOCTI IMOBIPHOCTI.
Sk po3paxyBaTH KUIBKICTh KOMOiHamiii 3 K eJeMEeHTIB, IO PO3PI3HAIOTHCS
MOPSAJIKOM iX pOo3TallyBaHHA?
Sk po3paxyBaTH KUTBKICTh KOMOiHaii 3 K pI3HUX elIeMEHTIB o M eJleMEeHTIB,
10 PO3PI3ZHAIOTHCS
a) CKJIaJ0M eJIEMCHTIB
b) abo ckiagoM eneMeHTi, ab0 MOPSIAKOM iX pO3TallyBaHHA?
[Ilo HA3UBaIOTH ,,9aCTOTOIO” TA ,,BITHOCHOIO YaCTOTOIO MHO;Ii?
SIka pi3HMIIS MIX BITHOCHOIO YacCTOTOIO Ta IMOBIPHICTIO MOA1T? SKui MK HUMU

3B’ s130K? Big 4oro BiH 3aJ1€KUTH?



JIABOPATOPHA POBOTA Ne 2

JAUCKPETHI BUITAZIKOBI BEJIMUUHMN.
YUCJTOBI XAPAKTEPUCTUKHU. OCHOBHI
3AKOHH PO3ITIOALTY

ine pobotu: 1) HaBuuTHCH OyAYyBaTH psAl PO3NOALTY Ta GyHKIi0 po3noauty IBB
camocrTiino Ta B Excel;

2) BUBYMTH OCHOBHI 3aK0oHH po3noainy JIBB (6iHomianbHu,

[IyaccoHa, reOMETpUYHH, TIEPreOMETPUUHUIN);

3) HAaBYUTHUCH PO3PAXOBYBATH YUCIOBI XapakTepuctuku /BB
(MaTeMaTHYHE OYIKYBaHHS, JUCIIEPCIIO, CEPEIHE KBaAPATUUHE
BIJIXUJICHHS);

4) oraHyBaTH BUKOPUCTAHHS a0COIOTHO1, BIIHOCHOT Ta 3MIIIAHO1

aapecaitii Ta po6oTy 3 MacuBamu npu 3aBaaHH1 popmyn B Excel.
Ilopadok eukonanusa pooomu

1. biHoMiaJIbHUHN PO3MOALL.

a) Otpumatu psag posnoaury ais JIBB X, mo nopiBHioe uncity mosiB mofii A y
K BunpoOyBaHHSX NpU 3aJlaHiii IMOBIPHOCTI p TOSIBU MOJIi A B OZHOMY
BUNMPOOYBaHHI (AUBHCH TaOMUIIO BapiaHTiB). Bukopucrat QyHKIIiO
BUHOMPACII Excel 3 BiAmOBITHUMH TTapamMeTpaMu Ta TUIIAMH ajpecarlii.

b) IloOymyBatu ¢yHkuito posnoainy 3a gomnomorow ¢ynkuii BUHOMPACII
Excel 3 BinmoBigHMMHU MapamMeTpamMu Ta TUNamMu ajapecaiii. Pe3ynbratu
BUKOHAHHS MYHKTIB a) 1 b) opopMuTH y BUTIIA I TaOJIHUILIL.

c) IloOynyBaTu psia po3MOAUTY Y BUTJISIAI CTOBITUYMKOBOI JiiarpaMu (TicTorpamu)

Ta rpadix GyHKIIT po3Mnoally.



2.

Posnonin [Tyaccona.

a)

b)

Hexail iMOBIpHOCTI p 3MEHIIWIACH N0 pPj;, @ KUIBKICTh BHIPOOYBaHb
30utpmmiiack 10 Kj;. Otpumaru psia posnoaity ans JIBB X, piBuiil uncny
nosiB nofili A y K; BunpoOyBaHHAX IpU 3aJlaHiid IMOBIPHOCTI p; MOSIBA MOJIT
A B onHomy BunpoOyBanH1 (mepmi K 3Haudenb). Buxopucratu QyHKIiIO

I[TY ACCOH Excel 3 BinnoBigHUMHU apaMeTpamMu Ta TUIIAMHU aJipecarlii.

OO6uncnuTH BIANOBIIHI iIMOBIpHOCTI 32 nonomoroto pynkiii BUHOMPACIIL.
[lopiBHsATH OTpuMaHi 3HaueHHA. OOYUCIAUTH BITHOCHE PO3XOJKEHHS IS

KOXXHOTO 3HAUECHHS PSIIYy PO3MOALTY.

[ToOyayBatn Qyskuito posnoaury mia uiei [IBB. PesynbTaty BUKOHAHHSA

MYHKTIB a), b) 1 ¢) opopMuUTH y BUTIISIA1 TAOTHUIIL.

[ToOyayBaTu rpadik psay po3MOAULY Y BHUIUIAAI CTOBMYMKOBOI Jiarpamu

(ricrorpamu) Ta rpadik QyHKIIi po3noaiTy.

[IpoananizyBatu 3aJeXHICTb MakCUMyMiB po3noauty Ilyaccona Bix
3HaueHHs napametpy 4 = p; K;. [Ipu 1boMy AOBUIBHO 3MIHIOBAaTH 3HAYEHHS
K; a6o p; Tak, mo6 mapameTp 4 mpuiiMaB Pi3HI1 3HAYCHHs (SIK I, TaK 1

Ipo0OBi).

['eoMeTpuuHMiA PO3MOALL.

a)

b)

Hexail BumpoOyBaHHS MpOBOIATHCS 10 TNOsiBU moAli A (mpu 3amaHin
IMOBIPHOCT1 p TOSIBU TOAli A B OJHOMY BUIIPOOyBaHHi). OTpuUMaTH psin
posnoniny 1 JABB Y, piBHIN KiabKOCTI BUlpoOyBaHb (Tiepii 20 3HaYeHb).
Bukopucratn marematuuny ¢yskuiro CTEIIEHb Excel 3 BianoBiaHumu
TUTIAMU ajpecartlii s GopMyBaHHs IMOBIPHOCTEN Py

[loOyayBatn ¢Qyskuito posnoxainy s 1iei BB, BukopuctoByrouu
BU3HaueHHs (GyHKUII po3noauty. Pe3ynbTaTé BHKOHAHHS MYHKTIB a) 1 b)
oQOpMUTH y BUTIIS1 TAOJIHULIL.

[ToOyayBaTH psia pO3MOALTY Y BUIJISAII CTOBITYMKOBOI Aiarpamu (ricTorpamu)

Ta rpadix GyHKIIT po3Mnoally.



4.  OOYUCAUTH JIJIS1 KOKHOTO 3 OTPUMAHUX PO3MOUIIB IMOBIPHICTE:
P@<X<b)=F(@b) - F(a)
11st 01HOMIAJIBHOTO PO3MOALTY IEPEBIPUTH OTPUMAHE 3HAYEHHS, BUKOPUCTOBYIOUH

¢yukuiro BEPOSATHOCTD Excel.

5. PozpaxyBaTu 1751 KOKHOTO 3 OTPUMAHUX PO3MOJILIIB:
a) MareMaTtuyHe ouikyBaHHs (Bukopuctatu ¢pynkuiro CYMMIIPOU3B),
b) naucnepcio 3a popmyoro:
D (X) =M (X) - [M (X
C) CcepeaHE KBaJIpaTHUUHE BIIXUICHHS:

o =+/D(X)

[Ipu oO6umcieHHI aucrepclii BUKOPUCTATH MAacUBU TMpPH 3aBJAaHHI BiANOBIIHOI
dbopmynu B Excel. VYBara! Ilpu pobGoTi 3 MacuBamu penaryBaHHs (Hopmyn
3aBepiryerbest HaTuckanHsaM kiaBim CTRLASHIFT+ENTER (a ne ENTER, sk npu
3aBJaHH1 3BUYAHUX (OopMys) 1 y BikHI (OpMyN BiioOpaxkaroThes PIrypHI1 TYXKKH,
HaIPUKIIaI:

{=CYMM(A34:A54"2*D34:D54)-B55"2}
6. 3A1iiCHUTH HACTYIIHI EPEBIPKHU:
a) /[lns 6iHOMIanbHOTO PO3MOALTY NMEPEBIPUTH PIBHICTD
M=nptraD=npy.

b) s posnoainy Ilyaccona nepeBipuTH piBHICTb JUCIIEPCli Ta MATEMAaTUYHOT O

OYIKYBaHHS
M=D
c) [ns reMeTpuyHOro po3noaisly NepeBipUTH PiBHICTD

M=1p
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3micm 36imy 3 1a6opamopHoi podbomu

1. JIBB 3 6iHOMiaaTbHUM PO3TOILIOM:
a) OCHOBHI TEOPETUYHI BIJOMOCTI
b) psaa Ta dyHkiis po3noainy — tabnuns Excel
c) psan Ta pyHKIIA po3noauny — niarpama Excel (croBmunkoBa ta rpadik)
d) camocTiiiHui Ta aBTOMaTUYHHUI pO3paxyHOK IMOBIPHOCTI
P@<X<b)

€) pO3paxyHOK YHCJIOBUX XapaKTepUCTUK Ta IMEpeBIpKa BIAMOBIIHUX

CIHIBBIJHOIIEHD
f) BucCHOBKH
2. Posznoxin Ilyaccona
a) OCHOBHI TEOPETUYHI BIJOMOCTI

b) paag Ta (yHKIS PpO3MOALUTY, 3HAUYCHHS BIAMOBIAHUX I1MOBIPHOCTEH,
pPO3paxoBaHUX 3a OIHOMIAIBHUM PO3MOLIOM, BITHOCHI PO3XOKEHHS —

tabnuis Excel
C) psan ta yHKIIA po3noainy — niarpama Excel (croBmunkoBa ta rpadik)
d) po3paxyHok imMmoBipHOCTI P (a <X <b)

€) pO3paxyHOK YHCJIOBHX XapaKTEPUCTUK Ta TMEpeBIpKa BIANOBIAHUX

CHIBBIJHOIIEHD
f) BucCHOBKH
3. T'eomeTpuunmii po3moain
a) OCHOBHI TEOPETUYHI BIJOMOCTI
b) psaa Ta dyHKiis po3noainy — tabauis Excel

c) psan Ta pyHKIA po3noauny — niarpama Excel (croBmunkoBa ta rpadik)



©® N bk wWD

10.
1.
12.
13.
14.
15.

11

d) pozpaxyHok imoBipHOCTI P (a < X <b)

€) pO3paxyHOK YHCJIOBHX XapaKTEPUCTUK Ta TMEpeBIpKa BIANOBIAHUX

CHIBBIJHOIIEHD

f) BucCHOBKH

Konmponvni numannsa

JlaTu BU3HAa4Y€HHS BHIMAJAKOBOI BEJIMYMHM, JTUCKpETHOI Ta Oe3nepepBHOI
BUIIaJIKOBOI BennunHU. HaBecTu npuknanu.

SIki1 icHy10Th criocobu onucy JIBB?

Slka BUMaJKoOBa BEJIMYMHA PO3MO/A1JICHA 32 O1HOMIaJIbBHUM 3aKOHOM?

SIxa BUMa KOBa BeJIMUMHA PO3NOJIeHa 3a 3akoHoM [lyaccona?

Sxi makcumymu mMae posnoain [lyaccona?

SIxa BUIagKOBa BEIMYMHA MA€E T€OMETPUUHUNA PO3MOILI?

SIxa BUMagKOBa BEIMYMHA MA€ TIIEPreoOMEeTPUIHUIN po3moin?

Ha3BiTh OCHOBHI YHMCJIOBI XapaKTEpPUCTUKW BUMAJAKOBUX BeauuuH. Jlaiite iX
BHU3HAYEHHS. SIKi pO3MIPHOCTI BOHH MAtOTh?

SIxi BIaCTUBOCTI Ma€ MaTeMaTUYHE OYIKyBaHHS?

Sxi hopmynu ICHYIOTh A1 po3paxyHky JIBB?

SIki BIacTUBOCTI Ma€ aucrnepcisa?

J1jist 4oro BBEJIEHA XapaKTepUCTUKA — CepeHE KBApaTUUHE BIIXUICHHS ?

JaTtu Bu3HaueHHs (QyHKIIIT pO3MOAUTY BUIAIKOBOI BETUYMHH.

SIxi BIacTUBOCTI Ma€e QyHKI[Is PO3NOLTY BUMAKOBOT BETUUUHU?

Sk BU3HAYUUTH IMOBIPHICTH BIYYaHHS BHUIAJAKOBOI BEJIMYMHU B 3aJaHUM

1HTEepBaII?
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JIABOPATOPHA POBOTA Ne 3

MOJAEJIOBAHHSA BUITAJIKOBUX BEJIMYUH
METOIOM MOHTE-KAPIO

[i1s poboTu: 1) HABUUTHUCH pO3IrpyBaTH 3HAUeHHs AUCKpeTHOI BB 3a nonomororo

Metona Monte-Kapio;
2) BUKOHATH MOJIe0BaHHs Oe3nepepBHOi BB 3a nonmomororo merona
Mounre-Kapio;

3) OIIaHYBATHU I'CHCPYBAHHA IICCBJOBUITAAKOBUX YHNCCII B Excel.

Hopadok sukonannsa pooomu

1. PosirpyBans 3Hauenb quckpetHoi BB 3a nonomoroto merona Monte-Kapio

a)

b)

d)

posirpatu  MetogoM Monrte-Kapino 5K 3nauenp nauckpetHoi BB 3
rinepreoMeTpUYHUM pO3NMOAUIOM (Tabnuio posnoautry B3atu 3 JIP Ne 1),
BUIIAQJIKOB1 uncia renepyBatu 3a gonomoroto ¢yukuii CJIUYUC Excel, nns
MEPEeBIPKM MPUHANEKHOCTI BUIAJKOBOIO 4HCIa TOMY alo0 IHIIOMY
4acTKOBOMY iHTepBaiy Bukopuctatu pynkuito Excel ECJIU;

pekomeHpnaiis: mnepen BukopuctaHHsaM  pynkuii  CJIMUC  pouinbHO

BIIKJTFOYUTH OMI[IF0 aBTOMAaTUYHOTO BUKOHAHHS oOuMclieHb (MEHIO “‘cepBuc”
— “mapaMeTpsl”’, BKJIaJKa “BBIYUCICHHS ’, OTIIIO “‘aBTOMATHYECKU 3aMIHUTH
Ha “BpyuyHYyI0’) 1 MpU HEOOXINHOCTI 3[INCHUTH HOBUH KPOK OOYMCIICHD
KopucTyBatucs Kiasimero F9;

3MIACHUTH CTAaTUCTHUYHY OOpOOKY OTPUMAHUX pPe3yNbTaTiB — MOOYTyBaTH
MOJICTIbHUN CTATUCTUYHUM Psijl po3noaury posirpanoi JIBB 3a meronuxoro,
BUKOpHCTaHOO B JIP Ne 1;

MOPIBHATH 3HAYEHHS IMOBIPHOCTEH TEOPETUYHOrO0 Ta MOJEIBHOTO ps.Y,
O0OYHMCIMBIIK a0COJIIOTHY MOXMOKY ISl KOkHOro 3HaueHHa [IBB ta cepenne

3HA4YCHHA HOXI/I6KI/I;
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MOPIBHSTH 3HAYEHHS IMOBIpHOCTEN TEOPETUYHOTO Ta
€KCIIEPUMEHTAIBHOTO CTATUCTUYHOTO psiay, noOyaosaHoro B JIP No 1 nmms
cepii 3 MaKCMMaJbHUM 4YHCJIOM BHUIIPOOYBaHb, OOYMCIMBIIN a0CONIOTHY
noXuOKYy A1t KoskHOTo 3HaueHHs [IBB Ta cepenne 3HaueHHs MOXuOKH;
3pOOUTH BUCHOBKH — SIKUW €KCHEPUMEHT, HATypHUU UM MOJENbHHH, Kpale

301ra€Thesl 3 TEOPETUUHUM PO3IOAIOM.

MopentoBaHHs 3HauYe€Hb HOpMaJbHOI Oe3nepepBHOi BB 3a momomororwo metona

Mounrte-Kapno

a)

b)

d)

orpuMatu MaccuB (50*12) BuUmagKoBHX dYHCET 3a JOMOMOIow (QyHKIIIT
CJIHUC Excel,
orpuMaTu 50 MOXKJIMBUX 3HAYEHb HOPMaJII30BaHOI HOPMAJILHO-PO3MOALIEHOT
oesnepepBHoi BB Z 3 mapamerpamu a=0 ta 6=1 3a popMyoro:

3= (l"]+ rt...t+ 1’12) -6
3mojentoBatd 50  MOXIMBHX ~ 3Ha4€Hb  HOPMAaJIbHO-PO3MOJLIEHOT
oesnepepBHoi BB X 3 mapameTpamu a Ta &, BKazaHUMH B TaOJIMIIl BapiaHTIB,
3a GOpMYJI0IO:

Xi=0zta

OLIIHUTH TMapameTpu posirpanoi BenuuuHu (MO ta CKB) 3a momomororo
¢yukuiik  CP3HAY T1a CTAHIAOTKJIOH Excel Tta mnopiBHsATH iX 3
napameTpaMHu 4 Ta 6, OOYMCIUBIIN BIJHOCHY MOXHOKY;
3pOOUTH BUCHOBKHU PO MOXKIUBICTh BUKOpHCTaHHS MmeTony Monte-Kapio

U1 MoaenroBanHsa BB Ta iforo ToyHicTh

3micm 36imy 3 1a60pamopHoi podomu

Cythicth MeTony MonTe-Kapio qis mogentoBanas BB

Tabmums Excel pesynbrariB MojentoBaHHA 3HaueHb JAuCcKpeTHoi BB 3

rinepreoMeTpUYHUM PO3MOLIOM

Tabnmuus Excel cratuctuuHoro psay posmnoainry posirpadoi JIBB 3

HOpiBHSIHHSIM TCOPCTUYHUX, MOACIBbHUX Tad CKCIICPUMCHTAJIbHUX iMOBipHOCTeﬁ.



14
Tabmuus Excel pe3ynbTaTiB MOAENIOBaHHS 3HAa4€Hb HOPMai30BaHOI
HOpMaJIbHO-pO3MOIIeHoi 6e3nepepBHoi BB Z 3 mapamerpamu a=0 ta 6=I Ta
HOpMaJIbHO-pO3MOIIeHO1 Oe3nepepBHoi BB X 3 mapamerpamu a ta &
Ouinuka mapaMeTpiB pO3IrpaHOi HOPMAJbHO-PO3NOAUIEHOI Oe3nepepBHOi
BEJIMYMHH, BIITHOCHI MOXUOKH IIUX MapaMeTpiB

BucHOBKH

Konmponvni numannsa

[ITo Take BuMaaKOBI ynciia?

Sx BukopucTOBYeThCS MeToa MonTe-Kapimo st po3irpyBaHHS TUCKPETHOT
BUITA/IKOBO1 BEJIMUMHU 13 33IaHUM 3aKOHOM PO3MOALTY?

Sk BUKOpUCTOBYEThCS MeToJT MoHTe-Kapino s po3irpyBaHHsS Oe3nepepBHOT
BUITA/IKOBO1 BEJIMYMHU 13 33IaHUM 3aKOHOM PO3MOALTY?

B oMy nosnsirae MeTo1 3BOPOTHUX (PYHKITI#1?

Sx BUKOpUCTOBYEThCS MeToa MouTte-Kapno mis po3irpyBaHHS HOpPMalbHO-

po3MpALIeHOT 6e31epepBHOT BUMAAKOBOI BEJIMUUHHU ?
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JIABOPATOPHA POBOTA Ne 4

CTATUCTUYHMUI AHAJII3 EKCOEPUMEHTAJILHUX
(3MOJEJIbOBAHUX) IAHUX

e poboTu: 1) HaBUUTUCH TpynmyBaTH EKCIIEPUMEHTAlIbHI JaHl Ta OyJ1yBaTu
CTaTUCTUYHI PSAIU
2) onmaHyBaTH METOJUKY TOUEYHUX Ta IHTEPBAJbHUX OLIHOK YUCIOBHUX
XapaKTepUCTUK I'eHepabHOI COBOKYITHOCTI O BUOIPKOBUX JaHUX;
3) HABYUTHUCH NEPEBIPSTH TIOTE3U PO 3aKOH PO3MOALITY F€HEPATBHOT

CYKYIHOCTI;

Hopadok sukonannsa pooomu

1. T'pynyBaHs eKCIIEpUMEHTAIBHUX JIAHUX Ta MOOYI0BA CTATUCTUYHOTO PIAY
a) Otpumatu n = 50 3HaueHb ‘‘C€KCIECPUMEHTAIBHUX JIAHUX 3a JIOTIOMOT'OI0
Metony Monrte-Kapino mis  MojenioBaHHS — HOPMaJIbHO-PO3MOAUICHOT
BUITQ/IKOBO1 BEJIMUMHHU 110 METOIHII1, 3aCBO€EHIN Mpu BUKOHAHH1 JIP Ne 3.
b) 3naificHUTH rpynyBaHHS JaHUX, JUIS 4OTO:

1. CKOMIilOBaTH OTpPUMaHi 3HauYeHHs Ha HOBUU JucT Excel (3a momomororo
komanau “CrenmanbHas BCTaBKa — TONbKO  3HAYEHUA ) Ta
YIOPSAKYBATH iX 3a 3pocTaHHsIM (komaHaa “/lanuble — CopTupoBKa’™)

1l. po30UTH BeChb MacUB JaHUX Ha 7 IHTEPBaIIB JOBXKUHOIO
h = (xmax _xmin)/7
3Ha4YeHHS BapiaHTH JJIsl KOKHOTO IHTEPBANY X; OOUMCIUTH K cepeaHe apruPMETUUHE
KIHI[IB IHTEpBaTy
1il. MiapaxyBaTH KUIbKICTh €JIE€MEHTIB, 10 MOTPANUIIU A0 KOXKHOTO

1HTEepBaly (4acTOTY M; BIATIOBIIHOI BapiaHTH)

c) OO0uucIUTH BIZHOCHY YacTOTY MONAJaHHs BUNAIKOBOI BEJIMUUHU Y i-i
1HTEpBa:

W;=n/n=n/50
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d) PesynbraTtu 004MCIICHb IOJATH Y BUTJISA 1 TaOIHIII:
No X h Ne inm | HudcHa | eéepxHs X; n; w; W;/h
1 Xomin S‘@; 7 1 Xmin | Xminth | X1
7 Xmax X7
50 Xmax
e) IloOGynyBaTu rictorpamy BiIHOCHUX YaCTOT

2. BuzHauuTH TOYEYHI Ta IHTEpPBaJbHI OI[IHKM TEHEpPaJIbHOI CepeHol Xr Ta

reHepanbHoro CKO O Ha 06a3i oTpuMaHOi MpU MOJAENIOBaHHI BUOIPKOBOT

IMOCJI1TIOBHOCTI.

a) ToueuHy OIIHKY reHepaiabHOI cepeaHboi Ta reHepanbHoro CKO 3milicHuTH

b)

3a JIONOMOror BHOIpKOBOT cepeanboi xp Ta BumpasieHoro CKO S,

BukopuctoByroun ¢pyskiii CP3HAY ta CTAHOTKIIOH Excel;

[HTepBasibHA OLIIHKA TeHEPaJIbHOI CepeHbO1 3I1MCHIOETHCS 3a JOIMOMOIOI0

posnoauny CrerogeHTa (ockuibku Ham HeBimome 3HaueHHs CKO T'C) 3

HaJiHOCTIO ¥ = (,95:

xp—t, (SA) <a <xp+1,(SAn)

e t, MO’KHA 3HalTH a00 1o Tabnuui posnoaury CThIOAEHTa JUIs

n=50, y= 0,95
a60 uepe3 ¢pynkuiro CThIOAPACIIOBP nus

s =n —1 =50 — I (uucno cTyneHiB ceodoaun), a=1-y= 0,05

: . . 2
c) IurepBanbHa orminka CKO 3npiiicHIOETBCS 3a JOMOMOrON poO3MOAlly y 3

HajiHoCcTIO ¥ = (0,95:

7€ ¢ 3HaXOsITh 10 Tabnulll po3noauny aus n= 50, y= 0,95

0<6<S(I1+¢q) (npuq>1)

S(1-q)<c6<85(1+q) (npugq <I)

3. 3aiiicHUTH mepeBipKy rinoTe3u mpo 3akoH posnoaury I'C 3 piBHEM 3HAUUMOCTI
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a=0,05
a) CdopmymnoBaTu OCHOBHY (HYJbOBY) Ta allbTEPHATUBHY T1MOTE3U:
e ocHoBHa — po3noaut I'C BignoBiae HOpMaIbHOMY 3aKOHY

e ajbTepHaTuBHA — po3noaul ['C He BiANOBIIa€ HOPMATBHOMY 3aKOHY

’

b) OOuYucIUTH TEOPETUYHI YaCTOTH K; TonafaHHs BB y BinnoBigHuii iHTepBal:

’

n; =P,-*n =50 P,'
ne P; — imoBipHICTh nonasanHg BB y BiqnoBigHuil iHTEpBa, 00YUCIIOETHCS
K PI3HUIIS 1HTErpaibHOI (PYHKIIT po3MOALTy HA TpaHULAX iHTepBany. s
OOYHMCIIEHHS IHTErpajibHOiI (PYHKIII pO3MOAULY HOPMAJIBHOTO PO3MOALLY
Bukopuctatu ¢pynkuiro HOPMPACII Excel. Toxi
PizF(xe) 'F(xn)
1€ X, Ta X, — BIANOBIAHO BEPXHSA Ta HUXKHA TPaHUIl KOXHOTO IHTEpBAIY.
Ockibk HOpMaibHO po3noaiiena HBB Bu3Hauena Ha yciid 4MCioBii oci, TO
JUTSL TIEpIIOro 1HTepBaly X, = -500, 17151 0OCTaHHBOTO 1HTEpBATY X, = 500
c) PospaxyBatu daktuune 3HaueHHS Kputepito [lipcona 3a ¢popmyoro:

7 "2
n.—n;

qézz(z ,z)
i=1 i

n;

OO6uucneHHs 3py4YHO OIaTH Y BUTJISAI1 TaOIHIIL:

N inm x, X, n; F(x,) Fx,) P; n',- (n,--n',)z

o . 2 .
d) 3HaiiTh KpUTUYHE 3HAYCHHS KPHUTEpilo ., llipcona 3a Tabiuuero ado 3

BukopuctanusaM pyukiii XM20BP nns yucna cryneHiB BUIbHOCTI
r=k—-1-a=7-1-2=4
e) [IlopiBHATH OTpuMMaHi 3HAYEHHA Ta 3POOUTH BUCHOBOK IIOAO HPUUHATTS

HYJIbOBOI T1MOTE3H:

: 2 2 : o
1. SAKIIO dekm < ka, riroTe3a NPpUuNMa€TbCA

.. 2 2 . .
11. SAKIIO dekm > ka’ THI0TE3a BIAKUAAECTHCA
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Buicm 36imy 3 1adopamopuoi pooomu

Tabnmuus Excel pesynbrariB mMozemtoBaHHs S50 3HaueHb (BIOPSAKOBAHUX 3a
3pOCTaHHAM) HOPMaJIbHO-PO3NOALIEHOI Oe3nepepBHOi BB 3 napamerpamu a ta ¢
Tabnuus Excel ctatucTHuHOrO po3noiiTy — BapialliiHUM psij

['icrorpama BIIHOCHUX YaCTOT

Toueuna ouinka napametpis ['C 3a nanumu BUOipku

InTepBanbha oninka nmapamerpiB I'C 3a nanumu BUOipKu

HynboBa Ta anpTepHaTUBHA T1oTe3u Mpo BuA posnoairy I'C

Tabnuus Excel nns nepeBipku rinoresu no kpurepito Ilipcona

PesynbpTaT nepeBipku rimore3u no kpurepito [lipcona

BucHOBKH

Konmponvni numannsa

[Ilo Take reHepanbHa Ta BUOIpKOBa CYKymHOCTI? SIKi iCHYIOTh ciocoOu BiIOOPY
TaHuXx"?

Sk Oynyerbest emmnipuyuHa QyHKIS pO3MOLUTY, OJITOH Ta TicTorpama?

SxuM BUMOTaM TIOBHHHI BIJNOBIIATH CTAaTUCTUYHI OIIIHKA TapaMeTpiB
ponoiny?

YuM TOYeUHI1 OI[IHKH BIAPI3HAIOTHCS Bl IHTEPBAIbHUX ?

JlaT BU3HAYEHHS NOBIPYOi IMOBIPHOCTI, JOBIPUOTO IHTPEBAIy, TOYHOCTI Ta
HaJIWHOCTI OL[IHKH.

SIK OIIHIOETHCS ICTUHHE 3HAUYECHHS BUMIPIOBAHOI BETUYMHU?

SIK OIIHIOETHCSA TOYHICTh BUMIPIOBAHb?

[Io Take yMOBHI BapiaHTH Ta YMOBH1 €EMITIPUYHI MOMEHTHU?

SIK OIIHIOIOTHCS IIEHTPaJIbHI MOMEHTH IO YMOBHUM?

o Take craTucThyHa rinore3a? IKUMU BOHU OyBalOTh?

o Take kpuTH4Ha 001acTh? kMU BOHU OyBarOTh?
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I |2 3 4 |5 |6 7 8 9 10 11 12 13 |14 (15 (16 (17 |18 |19 |20 |21 |22 (23 |24 |25
N (15 |11 11 (15 |12 |12 |15 |15 |16 |16 |18 |18 |20 (20 |20 (18 (19 (19 20 |20 |15 |14 |14 |14 |14
M 6 |6 7 7 16 |7 8 9 0 (10 10 10 10 {10 (10 (10 (10 |10 |10 |9 9 6 9 |8 8
n |5 |5 4 5 15 |5 6 6 6 5 |7 8 7 18 |5 5 5 6 6 |6 5 5 5 05 6
m |3 |3 2 3 13 3 3 3 3 312 2 4 14 4 2 1 1 3 3 3 33 2 2
K 20 |15 |25 20 |30 |15 |20 |25 |30 |15 |20 |25 |30 (15 |20 |25 (30 (15 20 125 |30 |15 |20 |25 |30
p (0,3 (0,25 0,2 10,15(0,35|0,3 0,25 (0,25 (0,15 |0,35|0,4 (0,1 0,3 |0,25(0,2 (0,15 (0,35 |0,4 (0,1 |0,3 0,25 0,2 |0,15|0,35 |0,4
K; (300 400 |500 350 |450 |500 {300 {400 |500 |350 |450 {500 {300 (400 |500 |350 |450 (500 (300 [400 |500 |350 |450 {500 |300
p; 10,010,005/0,002/0,01 (0,01 |0,003|0,025|0,005(0,002(0,01 |0,005|0,002(0,01 {0,01 {0,003/0,025/0,005|0,002|0,010,005|0,002/0,01 0,01 |0,003|0,025
a |5 3 8 4 10 |2 12 |14 |5 1 10 2 15 |5 |7 8 15 2 4 |1 11 (5 |3 8 17
b |10 |12 |15 |18 (20 |7 20 23 25 |15 (15 (12 (30 |10 (13 |18 25 |14 |16 |11 |21 |14 |19 |18 |29
a |1 2 3 4 |5 |6 7 8 9 10 -1 |2 |3 |4 -5 -6 -7 |8 |9 |-10 |1 2 3 4 5
o (0,5 (1,5 |2 25 3 |35 |4 4,5 |5 5,5 16 6,5 (7 (7,5 |8 85 10,5 (1,5 2 2,5 3 3.5 4 |45 |5




