BCTYII

MeTo10 0OCBOEHHS AUCHUTUTIHU « EMIIIpUYHI METOAM MPOTPaMHOI 1HXEHEPID» €:

* (opMyBaHHS Yy CTYISHTIB MNpodeciiHUX KOMIIETEHIIH, IIOB'sI3aHUX 3
BUKOPHUCTAHHSAM METOJIB T€OPii KMOBIPHOCTI Ta MAaTEMAaTUYHOI CTATUCTUKHU B 00J1aCT1
IIPOTrpaMHOI 1HXKEHEPIT,

* OTpUMaHHS TMPAKTUYHUX HABUYOK 3aCTOCYBAHHS CTAaTUCTUYHUX Ta
EMITIPUYHUX METOIB KOMII'FOTHMHTY B 00JIACTI PO3POOKH 1 EKCIEePUMEHTAIBHOTO
JOCIIJIKEHHS TPOTrPAMHUX 32 CTOCYHKIB

* PO3BUTOK yMiHb, 3aCHOBAHMX HA OTPUMAHUX TEOPETUYHHUX 3HAHHAX, IO
JI03BOJISIIOTH Ha TBOPYOMY 1 PEMPOAYKTUBHOMY PiBHI 3aCTOCOBYBATH 1 CTBOPIOBATH
edextuBHe [13 11 BupimeHHs 3aga4 0OpoOKu 1HGOpMAIii;

* OTPUMaHHS CTYJICHTAMU HaBUYOK CaMOCTIMHOI JIOCTIAHUIIBKOT poOOTH, siKa
nependayae  BUBYEHHS  CHEU(IYHMX  METOAIB  MAaTEeMaTU4YHOI  CTATHCTHUKH,
IHCTpYMEHTIB 1 3aco0iB, HEOOXIJHUX JJisi BHUPILIEHHS AaKTyaJlbHOi, B acCIEKTI
MIPOrpamMHoOi 1HXKEHEPIi, 3aBJIaHHS OLIHKY 1 MPOTHO3YBAHHS PE3YJIbTATIB PI3HUX BH/IIB
TISUTBHOCTI.

Komnerenuii cryaenra, mo (GpopMyroTbcs B pe3ybTaTi OCBOEHHS JUCLUILTIHU

B pe3ynbTaTi OCBOEHHS TUCIUILIIHU CTYICHT TOBUHEH:

3naru:

- IPUKJIAJIHI METOIM MaTEeMAaTUYHOT CTATUCTHUKY;

- METO/IM aHaJli3y Ta 0OpOOKK eMITipuYHO 1H(pOpMAIIii.

BmiTn:

- IJIaHYyBaTH  EKCIEpUMEHTAJbHE JOCHIPKeHHS  alTOPUTMIYHOTO  Ta
MPOTPAMHOTO 3a0€3MEYECHHS;

- OIIHIOBAaTH TMpOorpaMHEe 3a0e3MeUeHHsT 3 BUKOPUCTAHHSIM pe3yNbTaTiB
00pOOKH €KCIIEpUMEHTATBHUX JTaHUX.

Maru HaBuuku (HaOyTH JOCBIY) 1 BOJOMITH:

- IHCTpyMEeHTamMH TMoO0ynoBM TpadikiB, giarpaM 1 TicTOrpaM Ha OCHOBI
OTPUMAHUX E€KCTIEPUMEHTAILHUX JIaHUX;

- MeToZlaMu 1 3aco0amMu 0OPOOKH pe3ysIbTaTiB €KCIIEPUMEHTY;

- MeTrojaMu 1 3acobamMu  TpOrHO3yBaHHs  xapaktepuctuk [I3  3a
EKCIIEpUMEHTAIILHUMHU PE3yJIbTaTaMHu,

- METOaMH PO3pOOKU €(HEeKTUBHUX PIIICHh HA OCHOBI MOPIBHSJILHOTO aHAIIZY
EKCIIEpUMEHTAJILHUX PE3YJIbTaTIB.

B pe3yJsabTaTi BUBYCHHS JMCHUILIIHA CTYACHT OCBOKOE€ HACTYIHI KOMIIETEHIil:

1. HaykoBo-nociigHa JisIbHICTh:

- 3JIaTHICTH 110 (popMaltizallii y CBOiM MpeaMeTHOI 00JaCTI 3 ypaxyBaHHIM OOMEKEHb
BUKOPHUCTOBYBAHUX METO/IIB JOCIIIKEHHS |

- TOTOBHICTb /10 BUKOPUCTAHHSI METOJIIB Ta IHCTPYMEHTAIBHUX 3aCO01B JTOCIIIKEHHS
00'exTiB poPeciiHOl AISITBHOCTI |

- TOTOBHICTh OOTPYHTYBATH NMPUNHATI IPOEKTHI PillIEHHs, 31HCHIOBATH MOCTAHOBKY 1
BUKOHAHHS €KCIIEPUMEHTIB 3 MEPEBIPKHU X KOPEKTHOCTI Ta €(hEKTUBHOCTI .

2. IIpoexTHa AiSUTBHICTB:
- 3/IaTHICTH OLIHIOBATH YaCOBY 1 PECYPCHY CKJIQJHICTh MPOTPAMHOTO 3a0€3NECUCHHS .
3. TexHomoriyHa AiSIHHICTS:



- HABUYKY BUKOPHUCTAHHA PI3HUX TEXHOJOTIH pO3pOOKH MPOrPaMHOTO 3a0€3MEUECHHS .

4. BupoOHuya misUTbHICTB:
- BMIHHS 3aCTOCOBYBATH OCHOBHI METOJIU Ta 1HCTPYMEHTH PO3POOKH MPOTPaMHOTO
3a0€31eYeHHS .

Micue AUCIUILIIIHUA B CTPYKTYP1 OCBITHBO1 ITPOTPAMH:

st nmucnuruIiHa BITHOCUTHCS 710 MPOdECItHOTO AUCIUILIIH, 10 3a0€3M1eUyIOTh
0a30BYy YaCTHHY HaBUAJILHOTO TuIaHy 3 HanpsaMy 6.050103«IIporpaMua iHXeHEPis».

BuByeHHs 1aHOT AMCHUILIIHA 0a3y€ThCS HA 3HAHHAX, OTPUMAHUX CTYACHTAMHU
IIPY OCBOEHH] HABYAJIbHUX JIUCHIUILIIH:

- «Teopis iiMOBIpHOCTEH 1 MaTEMAaTUYHA CTATUCTHKAY;

- «OCHOBY aNTOPHUTMI3AIII»;

- «KoMIT'toTepHa AUCKpeTHA MaTeMaTHKa

1 3arabHUX 3HAHHSIX MaTEeMAaTHKUA Ta OCHOB IPOTpaMyBaHHSI.



Jlexkmisa Nel.
TEMA 1. METOJUM HEPEBIPKU CTATUCTUYHMUX I'lTIOTE3

1.1 OcHOBHi MOHATTSA TeoPii rimore3

[ToOynoBa TOYKOBMX 1 IHTEPBAJIBHUX OIIIHOK €, SIK MPABHIJIO, MOMEPEIHHOIO
dopmoro craTucTuyHOro anainizy. OCHOBHE 3aBJIaHHS MAaTEMaTUYHOI CTATHUCTUKU —
BMITH Ha OCHOBI TOYKOBHUX 1 IHTEPBAJIbHUX OI[IHOK NpPHIMAaTH PIIICHHS B yMOBax
HEBU3HAYCHOCTI, TOOTO BHpINIYBaTH CTAaTUCTHYHI TinoTe3u. [imore3m OyBaroTh
napamMeTpuyHi ¥ HemapameTpuyHi. SKIIO 3aKOH PO3MOJLTY BUIIAJKOBOI BEIMYUHU
BIJIOMHI, a HEOOXITHO BUCYHYTH MPUITYIIEHHS TUIBKU MPO JIEAKI MapaMeTpH I[bOro
pPO3MOiTYy, TO TINOTE3a HA3UBAETHCS Hnapamempuynolo. SIKIIO K BUCIOBIIOETHCS
OPUITYHICHHS TPO HEBIIOMHM 3aKOH pO3MOJLTY, TO TIiNOTe3a HA3UBAETHCA
HenapamempuiHoio.

['imoTe3n OyBarOTh ocHo6Hi ad0 HYIb - Tinote3u (Hy) 1 aremepnamuesni (Hy).
HynboBa rinoTe3a 3aBkau OJ1HA, a AIbTEPHATUBHUX MOXKE OyTH JeKuibKa. Ko Hy
BIIKUJIA€THCSI, TO MA€ MiCIle TPOTUIICKHA Ti TinoTe3a H;.

[puknan. HemapamerpuuHna rinote3a: «l eHepaibHa CyKYMHICTh PO3IOALICHA
3a 3akoHOM Ilyacconay»; mapameTpuuHa rimotes3a: «Jlucmepcii ABOX HOpMaIbHUX
CYKYIHOCTEeW ojHakoB1». OCHOBHa rinoresa: «MareMaTU4He CIOAIBaHHS JOPIBHIOE
10»; xonkypytoui: a) «MarematuyHe crnojiBanHs MeHie 10», 6) «MaremaTtuune
criogiBanHs OinbIine 10», B) «MaTtemaTUuHe CIO/IIBaHHS HE TOpiBHIOE 10».

Busnauennsi. /lpocmoro Ha3WBaIOTh TINOTE3y, IO MICTUTh TUIBKH OJHE
npunymeHds (Hanpuknan, Hy: A = 5). Cknaonow abo cknadosor HA3UBAIOThH
rimoTe3y, MO CKIATAEThCA 3 KIHIIEBOr0 a00 HECKIHYECHHOTO YHCIia MPOCTUX TIIMOTe3
(mampuknan, Hy: A >5).

Bucynyra rimore3a Moxke OyTH MNpPaBUIBbHOIO a00 MOMWJIKOBOIO, TOOTO
BUHUKAE HEOOXITHICTD il MEPEBIPKH CTATUCTUYHUMH MeToaamu. [Tpu 1boMy MOXYTh
OyTH TOMYIIEHI HACTYITHI MOMUJIKU:

1) moMuska nepmoro poay — BIAKMHYTa MPaBUJIbHA TrinoTe3a. IMOBIpHICTH L€l
nomuniku P(H/Hy) = «;

2) moMMJIKa APYroro poay — MpHUiHSATa HempaBWibHA TinoTe3a. IMOBIPHICTH
takoi momunku P(HyH,) = p.

IMOBIpHICTB AOMYCTUTH NOMMJIKY MEPIIOrO POay MO3HAYAIOTh YEPE3 « - PiBeHD
3Hauumocmi. JIpyroro BaXXJIMBOIO XapaKTEPUCTUKOIO KPUTEPIIO € HOTO HOMYdHCHICMb
—BenuuuHa y=1- f.

1.2 TloGynoBa KpUTHYHOI 00J1aCTi

Jlnst  mepeBipku TinmoTe3n Hy BUKOPHUCTOBYIOTH CIEHIANLHO MimiOpaHy
BUIIAJIKOBY BEJIMYMHY, PO3MOALT sikoi Bimomuid. [lf0 BenwumHy moO3HA4YaroOTh TIO-
pi3HOMY 3ajexHo Bix ii po3noaury: U abo Z mpu HOpMaabHOMY po3noauti, 7' — npu
posmoaiai CThIOJICHTA H T.1.

Busnauennsa. Cmamucmuynum kpumepiem abo MPOCTO Kpumepiem Ha3UBAIOTh
BUIMAIKOBY BenuuyuHy K, 1O CIOYyXWHTh [JIsi TepeBipku rimotesu  Hi,.
Cnocmepesicysanum snauennam K., Ha3UBalOTh 3HAYEHHs KPUTEPil0, OOUUCIICHE 32
BUOIPKOIO.




Busnauenns. MHOXHHA BCIX MOXIIMBHX 3HAYCHb KPUTEPIIO0 PO3OMBAIOTH HA
IIB1 00J1acTI:

1) obmacte mpuitHATTS Tinote3u (Hy BipHa);

2) kpuTnyHa 06sacTh (Hy MOMHUIIKOBA).

Kpumuunumu mouxkamu K, Ha31BarOTh TOUKU MOJLTY IIUX 001acTel.
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Puc.1.1 I'padpiuna nemoHCTpaLiss KpUTUYHUX 00JacTen

I[Ipsmi 1 1 2 BiANOBIZAIOTH OJHOOIYHUM KPUTHUYHHUM OO0JacTsIM -
IPaBOCTOPOHHIM ¥ JIIBOCTOPOHHIM BIAMOBIAHO, TIpsiMa 3 - ABOCTOPOHHIM KPUTHYHIM
o0JacTi.

AJTOPUTM NEPEBIPKU apaMETPUYHHUX TIMOTE3.

1. BuCIOBIIOETHCSA MPUMTYIICHHS PO 3aKOH PO3MOILITY.

2. Binbupaetbcs BuOipKa.

3. ®opmymoroThCst ocHOBHA (Hp) 1 KOHKYpYyroua (H;) TimoTesu.

4. byayerbcsi CTaTUCTUKA, IO 3B'SI3y€ TOCHIIKYBaHUN MapameTp 1 BUOIPKOBI

3HAYEHHS 31 CTATUCTUYHUM KpuTepieM. Hanpukian,

U= X_ﬂ\/ﬁ s N(O; 1) (1.1)
o
T= X;'u\/ﬁ s t,(f)
, S°
2°==50-1)  am zg(f)
o

5. Jns oGpaHoi cTaTUCTUKH OyIyeEThCS NOBIpYUE 1HTEpBAN 3 IMOBIpHICTIO 1 -

a BUJY
P('Ul-ajz <U _<U1_a/2) =1l-«a (12)
P(-oo<U=x<Up)=1-«a (1.3)

®dopwmyna (1.2) BiANOBIAa€ JBOCTOPOHHIN KpUTHYHIM o0JacTi, a popmyna (1.3)
- OJTHOCTOPOHHI.
6. JloBipumii iHTEpBald MEPETBOPIOETHCA B IHTEPBAN MJs JOCITIIKYBaHOTO
napameTrpa, HalpHuKiIa,



(X -Upgpodh<sm< X +Uppol)=1-a (1.4)

7. YXBaneHHsl pIIIEHHS Ha OCHOBI MoOymoBaHOro iHTepBany. AKMO K.
MOTpAIIsie€ B 00JaCTh MPUHHATTS TIMOTE3W, TO HEMAE MIJCTAaBU BIAKUIATH
OCHOBHY rinote3y Hy. SIKIo X He momnaaae, TO MPUIMA€ETHCS KOHKYpYyIOda
rinore3a H;. [Ipu 11boMy WMOBIPHICTH MOMUJIKH TIEPIIOTO POy JAOPIBHIOE
piBHIo 3HaunuMocTi P(Hi/Hp) = «a.

[Ipuknaa. Bumorun 3amoBHMKaA 110 mBHaKoAll mporpamu 100 mc. 3 pizHUMU
MOYaTKOBUMH yMOBaMH Iiporpama 3mpanboBye 3a 98; 100; 96; 102; 98 mc. Um
BIJINOBIa€ MporpaMa BUMOTaM 3aMOBHHKA?

Hexaif mBuakoisi € HOpMaJIbHO PO3MOAIICHOK BHUITAJKOBOI BEIUYHUHOIO 3
HEBIJJOMUM MAaT€MaTUYHUM CIIOIBAHHSIM 1 CEPEIHbO KBaApPaTUYHUM BIIXUJICHHSIM.
[lepeBipumo rimotesy Hy: m = 100 mMc mpu koHKypyrodiii rimore3i Hi: m = 100. 3a
BUOIPKOIO 3HAXOJIUMO cepenHo X = 98.8 1 OmiHKY Il aucnepcii 2 =52 3a
TaOJUIEI0 3HAXOAMMO KBaHTWIb Ha piBHI 3HaunmocTi « = 0.05 t;_, /2 (4) =2,776. 3a

LMH JTAHEMH GYLy€MO KPHTHUHI TOUKH X % )2 i, T06TO 98.8 £ 2.776%2.28/5 i

J5

IHTepBaJI, JJIsI SAKOTO WIBUIKOJISL BIANOBIJA€ BHMOraM 3aMOBHHUKA Ha pIBHI
3HaunmocTi 0.05, mopiBHioe (95.97; 101.63). Ockinbku 100 notpansisie B oTpuMaHuit
IHTepBaJI, TO HEMa€ MIACTAaB BBakaTH, IO IMIBUAKOIIS MporpaMyd HE BIAMOBIIAE
BHUMOT'aM.

1.3 Kpwurepiii 3roau

Y nonepenHix 3ajayax 3aKOH PO3MOAUTY T€HEPabHOI CYKYMHOCTI
nependavaeThCcsl BITOMHUM. SIKIIO 3aKOH PO3MOALTY HEBIIOMUM, aje € TMiJACTaBU
IPUIYCKaTH, 1110 BIH Ma€ MEBHUW BUIJISA, TO TMEPEBIPSAIOTh HYIHOBY Timoresy Hy:
reHepalibHa CYKYIHICTh PO3MOILJIEHA 32 3aKOHOM A.

Busnauenus. Kpumepiem 3200u Ha3uBaloTh KpUTEPii MEPEBIPKH TIOTE3U MPO
nependavyBaHUi 3aKOH HEB1JIOMOTO PO3MOILTY.

[loOynoBa 1HTEPBAJIbHOIO CTATUCTUYHOTO PSAY U OCHOBHUX UHCIOBHUX
XapaKTePUCTUK BUOIPKU J03BOJISIE TTONIEPEAHBO 00paTH 3aKOH PO3IMOITY BUIAIKOBOT
BEJTUYMHM X, BUXO/ISYH 3 TAKUX MIPKyBaHb:

1) 3a BUIOM ricTorpaMu 4acTOCTE CTaTUCTUYHOTO psiny. Bua ricrorpamu nae
OpI€HTYBaHHS Ha MOJIMBUU 3aKOH po3noainy. IlepeBara nporo MeTomy moJysrae B
OpPOCTOTI ¥ HAOYHOCTI, @ HEAOJIK y TOMYy, IO TiCTOrpamMa MO€ OJHOYacHO
HaraayBaTH JEKiJbKa 3aKOHIB PO3MOIiTy, a00 HEe HaraJyBaTH >KOJIHOTO.

2) TlopiBHAHHS BUOIPKOBUX OIIIHOK BHITQJIKOBOi BelnuuHU. Hanpuknan, ans
HOPMAaJILHOTO 3aKOHY PO3MOALTY MOPIBHIOIOTH MOYATKOBI MOMEHTH: M(X) = 1, = L.
[lepeBara - mpocToTa W HAOYHICTh, HEIOJIK - BUCHOBKM MOXYTh OYyTH yXe
HaOJIMKEH1, B IKUX HE BIIOUBAETHCA CTYIIIHb CUMETPIi KPUBOT PO3MOALTY.

3) 3a emmipuyauM KoedimienTom Bapiarmii V = S/X . Bimomo, 1mo KOXHOMY
3aKOHY pO3MO/IUTY BIAMOBIAA€ MEBHUM /l1ana30H 3Ha4eHb Koe]illieHTa Bapialrii:




[lepeBara meTonqy - MpOCTOTa, HEAOMIK - KOoe(illleHT Bapiallii HE BiIOMBae
CTYIIHb CHUMETPUYHOCTI €MMIPUYHOI KPHBOI PO3MOALTY, BEJIMKAa HEOJHO3HAUHICTh
BHOODY.

Ta6mui 1.1 Bubip 3akoHy 3a eMIIIpUYHUM KOE(DIIIEHTOM

) ) Cepenne
3akoH po3noAuty | ['panwuin AHAYCHHS
HopmanbHuit (0.08;0.4) 0.25
BeliOymna (0.36;0.63) (0.4;0.85) |0.44,0.71
Jlorapupmigno- | (0.35;0.8) 0.68
HOPMAJIbHUI
ExcrioneHTHUI (0.6;1.3) 0.92

4) 3a BuOipKOBUMHU Koe(]illieHTaMU aCUMETPIi i eKcIecy.

-3

A= Z(xjnsj) ") (15)
— 4 .

E= Z(xfnsf) "3 (1.6)

EmnipuyHa ¢QyHKIIS BBaXA€ThCSA BIAMOBIIHOK TINOTETUYHIA (DYHKIIIT, SKIIO
BUOIPKOBI KOE(DIIIEHTH acuMeTpli # eKclecy BIJIPI3HIIOTECA 3a aOCOJIIOTHOIO
BEJIMYMHOIO BiJl CBOIX MaTEMAaTUYHMX CMO/[IBaHb HE OUIbIIIE HIXK HA TTIOTPOEHI CEPE/IHI
KBaJ[paTU4H1 BIAXUJICHHS], TOOTO SIKIIIO:

|A - M(A)| < 354 (1.7)
|E - M(E)| <3Sk (1.8)

TO OOpaHW{ 3aKOH PO3MOAUTY TMOTOJKYETHCS 3 EKCIEPUMEHTATbHUMU JTaHUMH.
Hampuknan, mist HopmanbHOTO 3aKoHY posnoniny M(4) = M(3) = 0, Tomy ymMOBH
y3roJIPKeHHS HA0yBalOTh TAKOTO BUTIISAY:

|A| <3S4, |E| < 3S; (1.9)
e
@_ 6=l 5 24n(n-2)(n-3)

T (m+Dm+3) " T (n=1)2(n+3)(n+5)

JIOCTOTHCTBO METOy - ypaxyBaHHS CHUMETpii W KpyTocTi, TOOTO Gdopmu
KPUBOi, HEJOJIK - HEMA€ CTPOTroi KUIbKICHOI OIIHKY MPHUITYCTUMOI PO301KHOCTI MiX
BUOIPKOBUMHU Koe(dillieHTaMu acuMeTpli M eKcllecy Ta iXHIX MaTeMaTHYHHX
CIOJ1IBaHb, OCKUIbKH BUKOPUCTOBYETHCS MPABUIIO «TPHOX CUTM», L0 HE JTy>KE TOUHE.

5) 3a pomomororw uyucen Becrteprapma. BHUKOpUCTOBYETHCS TUIBKH JIs
MEepeBIPKU BIAMOBITHOCTI €MITIPUYHOTO 3aKOHY PO3MOALTY 10 HOpMasibHOTO. Ymcia
Becreprapna: 0.3, 0.7, 1.1, 3. Emmnipuynuii po3noai OJU3bKUNA 10 HOPMaJIbHOTO



3aKOHY PO3MOoaLTy, Ko B iHTepBaii (X - 0.3S; X + 0.3S) po3ramoBana uBepTh BCi€l
CYKYITHOCTi JaHuX, B iHTepBadi (X - 0.7S; X + 0.7S) — moymoBuHA BCi€l CYKYITHOCTI
naHux, B iHTepBaii (X - 1.1S; X + 1.1S) — tpu uBepTi, a B iHTepBaii (X - 3S; X + 395)
— 0.998 BICOTKIB BCI€T CYKYITHOCTI JaHUX.

ITpuknang o0OOpPOOKHM EMIPUYHUX JAHHUX.

[IpencraBumo BuOIpKy 3 55

CIIOCTEpPEKEHb y BHUIVIAAl TaOJMIIl YacTOT, BHKOPUCTOBYIOUM 7 1HTEpBaiB
yrpynyBaHHs. Bubipka:
17 19 23 18 21 15 16 13 20 18 15
20 14 20 16 14 20 19 15 19 16 19
15 22 21 12 10 21 18 14 14 17 16
13 19 18 20 24 16 20 19 17 18 18
21 17 19 17 13 17 11 18 19 19 17
Posmax BuOipkm @=24-10=14. Jlopxuua intepBany b = 14/7 = 2,
pe3yJbTaTh YrpynoBaHHs 3Be/IeHI B Tabumio 13.2
Tabmuus 1.2
Haxonnuena H.aKOHquHa
inTepBany | intepsany | IHTCpBATY n* ZI: - ‘lafTOTa L
i Xi & j n /n ;;nj/n
1 10-12 11 2 2 0,0364 0,0364
2 12-14 13 4 6 0,0727 0,1091
3 14-16 15 8 14 0,1455 0,2546
16-18 17 12 26 0,2182 0,4728
5 18-20 19 16 42 0,2909 0,7637
6 20-22 21 10 52 0,1818 0,9455
7 22-24 23 3 55 0,0545 1,0000

Jlani o0uncauMo cepeHe, TUCTIEPCito, KoedillieHTH acuMeTpil i ekcrecy s
Hamoi BuOipku. JloBXHMHA iHTEepBayly yrpymoBaHHs D = 2. 3HaueHHs X;, IIO

3ycTpivaeThes 3 HailbiIbmIo YacToTolo, dy =19. ToMy HOpMyBaHHS Ma€ BUTIISIAL

X —19
u =— , i=1,2,....7.
2
O6uncnenns ohpopmumo y BurIsiai Tadmui 1.3

Tabmuis 1.3

-] x| 5| € S 5 & 5 5 5| e 5| 2| <

1 |11 -4 2 -8 16 32 -64 | -128 | 256 | 512 81 162

2 |13 3 4 -12 9 36 -27 | -108 |81 | 324 16 64




3 |15 |2 |8 |-16 |4 |32 |8 |-64 |16 |128 |-1 |1 |8
4 |17 |1 |12 |12 |1 |12 |1 |12 |1 |12 lo |o o
5 119 |0 |16 |0 0 |0 0 |o o |o |1 |1 |16
6 |21 |1 |10 |10 1 |10 |1 |10 1 |10 |2 |16 |160
7 123 |2 |3 |6 4 |12 |8 |24 16 |48 |3 |81 |243
y |- |- |s5 |32 |- |134 |- |-218 |- |1084|- |- |es53
nu!
s Mt . |-08582 |- |2436|- |-505 |- |188 |- |- |-
n

KoHTposib 00urceHb 32 TOTOXKHICTIO J1a€ HACTYIIHE
55+4 (-32)+6 134+4 (-278)-1034=653
Hapemiri, ckopucrapiuch GpopmyiaMu, 3HaX0AUMO MapaMeTpH pO3MOALTY:
-32

x=19+2-—2~178,
55
;2 134 (-32)°/55 _

: 7 214, s,~146, sZ~2?.214~856,

ay = n 4163 [— 5,054 —3-(-0,582)- 2,436 + 2 - (- 0,582)3]z ~0,393,
&y = : 416 ; [18,8 ~4.(-0,582)- (- 5,054)+ 6 - (- 0,582)" - 2,436 — 3- (- 0,582)* ]—
—3~-0,303.
1.4 Kpurepiii Ilipcona (;f)
Hexait x;, x5, ..., X, — BHUOIpKa CHOCTEPE)KCHb BHITQJKOBOI BEIMYUHH X.

[lepeBipsieTbes rinote3a Hy, sika CTBEPIKYE, 10 BUNAJKOBA BeIMUMHA X Mae 3aKOH
posmoziny F(X). TIpoweaypa 3acTocyBaHHs KpHTEpito ~ [s mepeBipku rimotesn Hy
CKJIa/Ia€ThCS 3 HACTYITHUX €TalllB:

1) 3a BubipKOIO CIIOCTEpEKEHb BUMAAKOBOI BETUUYUHU X OyyIOTh TPYTOBaHUN
(iHTepBaNIbHUI) CTAaTUCTUYHUN PO 1 3HAXOMATH OIIHKK HEBIJOMHUX IMapaMeTpiB
nepea0avyyBaHOro 3aKOHY pO3Moaiay (ToOTo M (X) ma JI(X) ).

2) BUKOPHUCTOBYIOUM 3aKOH pO3MOALLY, IO MEePeBIPsSIIOTh, OOYUCIIOIOTH
IMOBIPHOCTI py, 3 AKUMHU BHUIAJKOBA BeJMYMHA X MOTpAIige B KOXKHUN 1HTEpBaJ.
Hampuxitan, 1ist HOpManbHOTO 3aKOHY:

pj = P{Xj1 <X <X} = O(U) - D(Uj4) (1.10)
e Uj = (Xj - )_()/S

3) BusHa4yaroTh TEOPETHYHI YaCTOTH N*Pj U1 KOKHOT'O YACTKOBOI'O IHTEPBAIY.
4) O6uKCITIOITh BUOIPKOBY CTAaTUCTUKY (KpUTEPIif) 3a GOPMYJIOIO:



(1.11)

5) IlpuitmMatoTh CTaTUCTUYHUN PO3B’SA30K: TinmoTe3a Hy He cynepeyuTh BUOIPII
CIIOCTEPEKEHb Ha 33J/aHOMY PiBHI 3HAYUMOCTI ¢, SIKIIO:

X5 < Aa(r—L=1) (1.12)

Je I — 4HuCcio 1HTepBajiB, / - YHMCIO MapaMeTpiB PO3MOJLTY, SKi OIIHIOIOTHCS 3a
BUOIpKOIO. Y TOMY BHUIAJKY, KOJIH ;(é > ;(f_a (r—¢-1), wympoBa rimoTe3a
BIAXUJISIETHCS.

3ayBaxxeHHd. HeoOxinHO, 00 Ay BCIX 1HTEPBaiB BUKOHYBANacs yMOBa Np;j >
5. Skio Ay neaKux 1HTEepBaliB 11 YMOBa HE BUKOHYETHCS, TO X BapTO 00'€THATH 13
CYCITHIMH.

[puknan. IlepeBiputu rinoTe3y MNpo HOPMAIBHUNA PO3MOJALUT TPYHOBAHUX
JaHuX, piBeHb 3HaYMMOCTI mpuitHATH piBHUM 0.1. O6'em Bubipku N = 55, cepenHe
3HaueHHd X = 17.84, oIliHKa /IS CepeIHbO KBAIPATUYHOTO BIAXUJICHHS JOPIBHIOE S
=2.92.

Ta6mung 1.4 Ilepeipka rinore3u Hy 3a kputepiem Ilipcona

Xji-Xj+1 | My | Uj;Ujg Pi=2(Uj) | np; mi-np; | (m, -np,f
-®(l]j+l) npj

10-12 [2 |-2.68;-2  [0.0191 |1 0505 )

12-14 [4 [-2;-1.32  |0.0714 |3.927 \ 14.333 |-0.333 |0.0077

14-16 [8 |-1.32;-0.63 |0.1701 |9.3555

16-18 |12 |-0.63;0.05 |0.2556 |14.058 -2.058 | 0.3013

18-20 [ 16 | 0.05;0.74 | 0.2504 |13.772 2.228 |0.3604

20-22 |10 [0.74;1.43 [0.1526 |8.393 ]

22-24 |3 [1.43;211 [0.0596 |3.278 [ 11.671 1.329 10.1513

P - 0. 8207

JIJisi HOPMaJIBHOTO 3aKOHY YHKCJIO OIIHIOBAaHHUX 32 BHUOIPKOIO TapaMeTpiB
JOpIBHIOE IBOM (TOOTO ¢ = 2), uncio cryneHiB Bom f =4 — 2 — 1 = 1. 3 Tabnuii ;(2
3HAXOAUMO: yogr (1) = 2.71. Ockimbku yz° = 0.919 < yo4, (1), To Timoresa mpo
HOPMAaJIbHUN 3aKOH PO3IMOILTY HE CYIIEPEUUTh PE3yJIbTaTaM CIIOCTEPEIKCHbD.

1.5 Kpurepiii Kosaimoroposa (A)

Kputepiii 3romu »° 103BOJISIE MIEPEBIPHTH TiMOTE3y PO 3rooy AAHOI BUGIPKH 3
KOHKPETHUM TEOPETUYHHUM 3aKOHOM PO3MOALTY ISl OYb-SIKOT BUTIQAKOBOI BETUIHHA
(sx Oe3mepepBHOi, Tak 1 AuUCKpeTHOI). KpuTepiii A 3aCTOCOBYEThCS AJIsI TIEPEBIPKU
rinoTe3 Mpo 3aKOHH PO3MOMITY TiIbKM Oe3MepepBHMX BHIIAJIKOBHX BeIHUHMH. Moro
BIIMIHHICTh TIOJISITA€ B TOMY, IO TOPIBHIOIOTHCS HE EMIIPUYHI W TEOPETHYHI
4acTOTH, a eMIlipuyHa W rinoTeTwdyHa (yHKIii po3moxainy. Ilepenbavaerbes, 110



TEOPETUYHI 3HA4YCHHs MapaMmeTpiB (YHKIITI pPO3MOAUTY TE€HEpalbHOI CYKYIHOCTI
Bigomi. [lepeBipky rinore3u Hy IpoBOAATH 32 HACTYIHOIO CXEMOIO:
1) BynyioTe iHTEpBaIbHHM CTATHCTUYHUM psIA 1 3HAXOAATh EMIIPHUHY

(GYHKIIII0 pO3MOILTY:

m
Fr(X)=—> (1.47)
n
2) 3HaxondaThb HOPMOBaHI IHTEpPBAIU ()i MEPEBIPKH HOPMAIBLHOTO 3aKOHY
PO3IOILITY):
U :% (1.13)

3) BusnayatoTb 3HaUY€HHS TEOPETUYHOI (QYHKIIIT PO3MOJALTY, K1 BIMOBIIAIOThH
CIIOCTEPEKYBAaHUM 3HAUYEHHSAM BUIAJIKOBOI BEJIMUUH X.

4) JHna xoxHoro xj (abo 1HTepBally) 3HAXOMATh MOZYJb pPI3HHUII MK
EMIIIPUYHOIO i TEOPETUIHOIO (QDYHKIISIMUA POTOALTY: ‘Fn" (X)—-F(X)|.

5) OOGYHMCHIOITh CIHOCTEPEKYBaHE 3HAYEHHS BHOIPKOBOI CTaTUCTUKH
Konmoropoga:

1 = max FnA(X)—F(X)‘-\/ﬁ (1.14)

6) IlopiBHIOIOTH CIOCTEPEKYBaHE 3HAYEHHS BHOIPKOBOI CTAaTUCTUKU A 13
KPUTHUYHUM 3HAUEHHSIM A, SIKE€ BU3HAYA€THCSA 3a TAOJIMICI0 KBAHTUJIIB PO3MOILITY
Konamoroposa Ha 3agaHoMy piBHI 3HauuMOCTI1 ¢. [Ipu nupomy, sxmo A < A, To HEMae
MiJCTaB JJI BIAXWIICHHS HYJBOBOI TINMOTE3H, SKIMIO X A > A, TO NPHAMAIOTh
albTEPHATUBHY TINOTE3Y.

Ta6nuug 1.5 Keantwm posnoaury Koamoroposa
o 0.20 0.10 0.05 0.02 0.01 0.001

Ay |1.078 |1.224 |1.358 |1.520 |1.827 |1.950

[puknan. IlepeBiputu rinmoTe3y MNpo HOPMAIBHUNA PO3MOJAUT TPYHOBAHUX
naHuX, piBeHb 3HauuMOCTi npuiiHaTy 0.1. O6'em BubOipku N = 55, cepeaHe 3HAYCHHS
X = 17.84, o1inka cepeHbO KBAAPATUYHOTO BIIXWICHHS TOPiBHIOE S =2.92.

Tabmuus 1.6 Ilepesipka rinotesu Hy 3a kputepiem Koamoroposa

Xi-Xj+1 | Mj | UjUjss Fa(X) 012 U FX)ona Uj | Ry (X)—F(X)
10-12 |2 | -2.68; -2 0. 0364 0. 0465 0. 0101
12-14 |4 | -2;-1.32 0.1091 0. 0934 0. 0157
14-16 |8 |-1.32;-0.63 | 0. 2545 0. 2643 0. 0098
16-18 | 12 | -0.63; 0.05 |0.4727 0.5199 0. 0472
18-20 | 16 | 0.05;0.74 | 0.7636 0. 7703 0. 0067
20-22 |10 | 0.74;1.43 | 0. 9455 0. 9236 0.0219
22-24 |3 |143;211 |1 0. 9826 0.0174




s oOuucieHHs 3HAYeHb TEOPETUYHOI (PYHKIII HOPMAIbHOTO PO3MOALTY
BUKOPHUCTOBYIOTH QyHKIIt0 Jlamnaca:

05-d(x) x<0
05+@(x) x>0
2 =0.0472-/55=0.35

F(x)=

Ockinbku A < 1.224, TOo HEMae MiACTaB BIAKUIATH TiroTesy Hy.

1.6 Kpurepiii 3nakiB

VY mpakTuii oOpoOKK pe3yNbTaTiB PO3MOJLT Te€HEPaNIbHOI CYKYIMHOCTI 4acTo
HEBIJIOMUH 200 BIAPIZHAETHCS Bl HOPMAIBHOTO PO3MOiTY BUMAJAKOBOI BEIUYUHU. Y
IIUX BUMAJKaX 3aCTOCOBYIOTh METOJIH, IO HE 3aJI€KaTh B pO3MOALTY, a00, Tak 3BaH1
Henapamempuyni. 1li MeTOIM BUKOPUCTOBYIOTH HE CaMl YHCEIbHI 3HAYCHHS
€JIEMEHTIB BUOIPKHU, a cmpyKmypHi eracmusocmi ubipxu (HampUKIa, MOPSI0OK MIXK
eneMeHTamMu). ToMy TMOTYXHICTh TakKUX METOMIB HUXK4Ya, HDK TMOTYXHICTb
napamMeTpuyHux rinote3. llepeBaroro HMUX METOMIB € MPOCTOTa W MOKIIMBICTD
noOyZ0BM 3arajbHUX CYy/DKEHb. buiblla Tpyma HemapamMeTpUYHUX KpUTEpIiB
BUKOPUCTOBYETHCS ISl TEPEBIPKU TIMOTE3W PO NPHHAIEKHOCTI JABOX BHUOIPOK
OJIHIET U TI€ET )X TeHEepaIbHOI CyKYyMHOCTi, TOOTO Mpo piBHICTh PYHKIIN PO3MOILTY:
F(X)=F(y)|y=x. Taxi reHepanbHi CyKyITHOCTi HA3UBAIOTbCSI OOHOPIOHUMU.

[IpocTimuM KpUTEpiEM TAKOTO POAY € KpHUTEpii 3HaKIB. BiH CIyXUTH IS
NepeBipKu TinoTe3u Hy Mpo OJHOPIIHICTh T€HEPATbHUX CYKYITHOCTEH 3a MOIMapHO
3B'I3aHUMU BUOIpKaMu (3a/1aya MOPIBHIHHS JBOX BUMIPIOBAJIBLHUX MPUTIAIIB).

Kpumepiii 3naxis. BUkopuctoByroThCS N 00'€KTIB 1 HaJ KOKHUM MIPOBOJIATH 110
OJIHOMY BHUMIpPY 3a JONOMOIOK 000X mpuiaaiB. SKio BHUOIPKH OIHOPIIHI, TO
3HA4YEHHS X;j 1 Yj B3aEMO3aMIHHI i IMOBIPHOCTI TOSIBH TOTO, 110 Xi-Yi>0 1 X;-Y;<0 piBHO.

CTaTUCTUKOIO KPUTEPIIO 3HAKIB € YKCIIO 3HAKIB «+» Yy MOCIIIOBHOCTI 3HAKiB
pI3HOCTEH, K1 HE JOPIBHIOIOTH HYJIO. 32 YMOBH, 110 FHy BIpHA, @ TApH CIOCTEPEKEHD
(Xj; Yi) HE3aJIeXH1, YACTIO 3HAKIB Ma€ OIHOMIAJILHUN PO3MOALT 3 TapameTpamu p=1/2 i
n=L (L — yuciio HeHyJILOBUX 3HAKIB). TakMM YMHOM, HYJHOBA TIMIOTE3a MA€ BUIJISL:
Hy: p=1/2, a MoxumBi koukypytoui rimoresu: H;M:p>1/2, H,®: p<1/2, H,®: p£1/2.

st mepeBipku rinoTte3n Hy BUKOPHUCTOBYIOTH CTaTUCTUKY Dimepa —
Cuenexopa. Kputuuni obnacri:

TS Hl(l)

Fo = L_LRH >Fy, (kiiko) (1.15)
e ki=2(L-R+1), k;=2R;
TSt Hl(z):

Fg = I;{_Jj > Fy_y (K kz) (1.16)

e ki=2(R+1), k,=2(L-R);



VTS H1(3): o0'eTHAHHS MEPIIUX JABOX BUMAAKIB I piBHA 3HaummocTi o/2. Tyt R —
YKCIIO 3HAKIB «1t», K1, Ky — cTymeHs Boui.

[Ipuknaa. [lepeBipsiaacs MBUIKICTh JECATH aBTOMOOLUTIB 32 TOIOMOTOIO JIBOX
npuiaaiB. Pe3ynbratu nepeBipku IpeacTaBieH] Y BUTIISA1 HACTYITHOT TaOIHIIL:

V, |70 |8 |63 |54 |65 |80 |75 |95 |52 |55
V, |72 |86 |62 |55 |63 |80 |78 |90 |53 |57

Uu MokHA cKazaTH, 110 JIPYTUM IpUIaa 1a€ 3aBUINCHI 3HaueHHs? PiBeHb 3HAUMMOCTI
npuiinsaTu 0,1.

VY npunyieHHi, 10 IIBUAKOCTI PyXy aBTOMOOUIIB HE 3ajiekaTh OJHA BiA
OJIHO1, 3a7a4y MO’KHAa pO3B’S3aTH, 3aCTOCOBYIOUM KpuTepid 3HakiB. Ckiaaemo
MIOCJIIJIOBHICTh 3HAKIB PI3HUIN MIBUAKOCTEH aBTOMOOLIIB OTPUMAHUX Ha MEpPIIOMY U
JIPyromMy mpuiaaax:

Vi — V! - =+t —-+0,—+ - —

Uucno wympoBuX pi3HOCTeH L =9, umcio mo3uTuBHUX pi3HOCcTeW R =3.
ITepeBipuMo rirnoTe3y mpo Te, Mo po301KHOCTI B MOKa3HUKAX MPHIIAJIB 3yMOBJICHI
BUIIAJKOBHMHU NOMHIIKAMH, TOOTO Timoresy Hy:p =1/2 . AnbrepHaTHBHA TiOTE3a

MPUITYCKAE, 10 MOKa3HUKHU JAPYTroro MpuiIaay BUIIl, TOAl 3HAKIB «+» MOBUHHO OyTH

MEHILIE, a WMOBIPHICTb, OT>KE, MOBMHHA OyTH MeHme 1/2. OTxe, aabTEpPHATUBHY
. o 2). .

rimotesy mpuitmaemo H;®: p<1/2 i BuxopucroByemo dopmyiy (2.13)

ki=2(3+1)=8, k,=2(9-3)=12, Fs=(9-3)/(3+1)=1,5
3a tabmunero dimepa Foo(8;12) =2,24, a Tomy mo Fg<Fqg (8;12) Hemae mincraBu
BIIKUIATH TinoTe3y Hy. BapTo BBaxkatu, 10 po30DKHOCTI B MOKA3HMKAX IPHIIAIIB
BUKJIMKAHI BUIIaJKOBUMH ITIOMUJIKAMH.

1.7 Kpurepiii Biikokcona

Kpumepiti Binkokcora 3acTOCOBYEThCA JisI TIOPIBHSHHS JIBOX HE3QJICKHUX
BUOIpOK 00'eMy Ny 1 Ny 1 mepeBipse Tinoresy Hy, M0 MIATBEPIXKYE, MO BUOIPKH
OTpPMMaHI 3 OJHOPIAHUX TE€HEPATbHUX CYKYIHOCTEH, 1, 30KpeMa, MaroTh pIBHI
cepeaHi U MeJiaHu.

Cratuctuka W Oynyetbcs B Takuii cmoci6. Posrtamyemo N+ N, 3HaueHb
00'eqHaHol BUOIpKM B MOPSAAKY 3pocTaHHs (y BUIUISLAL BapiamiiiHoro psay). s
KOXKHOT'O €JIEeMEHTa Psy IMTOCTaBUMO MOTO BIJMOBIIHO HOMEP Yy PAll — paxe. SKio
KUIbKa €JIEMEHTIB 30Ira€ThCsl 3a BEJIMUYMHOKO, TO KOKHOMY 3 HHUX INPUBIACHIOETHCS
paHr, 10 JOPIBHIOE CEPEIHHOMY apuPMETUIHOMY iXHIX HOMEpiB. OCTaHHIN eTeMEeHT
y pamXupyBaHii 00'eqHaHOT BUOIPKM MOBUHEH MaTH paHT N+ Np. Jlam Hexai R; —
CyMa paHriB niepiioi Bubipku, R, — apyruit. O0UuCIMMO Taki BETUYUHH:

a)lznl-n2+M—Rl (1.17)



[TpaBuibHICTE OOYUCIEHb NEPEBIPAIOTH 3a (HOPMYNIOIO:. @y + @, =Ny - N,. Bubipkose
3HAQUEHHS @y € MIHIMYM 3 @ 1 (.

VY Tabaumi po3noniny BinkokcoHna HaBOAATHCS WMOBIPHOCTI TOro, 1m0 W<awy 3a
ymoBH, 110 Hy BipHa, To0TO p=P{ W<y / Hyo} mis Bubipok 00'emy Ny i Ny (Ny=>N,).
[Ipu oxHOOIUHIN (ABOCTOpOHHIN) anmpTepHaTUBHIA rinore3i H; rimoreza Hy
BIIXWIIAETHCS, AKIO p<a (p<o/2), ne o — piBeHb 3HAYUMOCTI. Y MPOTHIICKHOMY
BUNAJIKYy IPUIMA€ETHCS HYJIbOBA TiOTE3a.

Axmo 00'eM K0XHOT 3 BUOIpOK OUIbIIIE BOCBMH, TO IEpeBipKy TimoTe3n Hy
MO>KHA TIPOBOJAUTH, BHKOPUCTOBYIOYN CTAaTUCTHUKY:

W —nyn, /2

7=
Jmn, (ng +n, +1)/12

(1.19)

Z wmae pans rinoresu Hy HopmansHuil posmoaut N (0;1). Kputuuni Touku
nepelyBaloTh y Tabmuil po3noaity Jlammaca 3anexHO BiJ BUAY ajdbTEPHATHUBHOI
rinoTe3u:

1) nBocToponHs P(Zyp)=(1-0u)/2. Kputnuna o06nacts: |Zg[>Zyg;

2) ogaoGiuHa D(Zyp)=(1-201)/2. Kpurnuna o06nacts: Zg<—Zyy;

a00 Zg>Zy, 11 MBOCTOPOHHBOI 1 IPABOOIYHO]I BiIOBIIHO.

[lpuknan. Bumipsiiaca Hanpyra npoOoro B AI0JIB ABOX MApTIH, PE3ylbTaTH
BUMIpIB MPEJCTaBJICH] B TAOJIULIL:

l mapris |39 |50 |61 |67 [40 |40 |54 |-
2maptis |60 |53 [42 |41 |40 |54 |63 |69

Uu MoXHa BBaXaTH, IO JJIs JAPYroi maptii Hampyra npoOol0 BUIIA MpPU PIBHI
3HaunmocTi 0,17

Jnst  kputepito BinkokcoHa ckiaaemMo BapialliiHUN psii, BlI3HAYAIOUH
MPUHAJIEKHICTD JI0 MEPIIO] NapTii pUCKOIO Bropi:

Enement |39 |40 (40 |40 |41 |42 |50 |53 |54 |54 |60 |61 |63 |67 |69

Panr 1 |3 |3 |3 |5 |6 |7 |8 [95|95|11 |12 |13 |14 |15

3HaiiieMo CyMH paHriB mepmioi ¥ apyroi BuOipok: R;=49.5, R,=70.5.
Buxopucrosytoun ¢popmynu (14.1) 1 (14.2) BU3HAUMMO BETUYUHU @) 1 @:

a=7-8+7(7+1)/2-49.5=34.5; @,=7-8+8(8+1)/2-70.5=21.5.
[Tpoenemo nepeBipky: 34.5+21.5=7(8=56.

s = Min(an; @y =21.5.
3a tabauiero npubdau3HO 3HaxoauMo p=P[W<21.5]=0.25. Ockiabku anbTepHATHBHA
rinore3a oaHOO14HA, a p>0=0.1, To mpuiiMaemo rinoresy H.

[Mpuknan. B ymoBax momepeaHbOro MPUKIAAy OTPUMAaHi pe3ysibTaTd HOBOI
cepii BUMIpiB HanpyTru mpoOoro B A10/11B (Y BOJbTAX):

1-s1 50 41 48 60 46 60 51 42 62 54 42 46
napTis



2-51 38 40 47 51 63 50 63 57 59 51 - -
napris

Yu € miacTtaBu CTBEpKyBaTH, IO Hampyra MpoOoro B Ai0AIB 000X mapTii
pi3Ha?

Po3B’s13aTu ipuKIIal, BAKOPUCTOBYIOUU:

a) KkpuTepii BiakokcoHa,

0) mepeBipKy TINMOTE3U MPO PIBHICTh cepenHiX (y MPHUIYIICHHI, 0 OOMIBI
BUOIPKM OTpUMaHi 3 HOPMAJIBHOTO PO3MOJIIEHUX TeHEPaTbHUX CYKYITHOCTEH).
[Tpuiiastu o = 0,1.

a) YHOOPSAKYEMO pe3yibTaTH BUMIPIB 1 BHU3HAYMMO pPAHTH KOXKHOTO
pesynbTaty. Maemo

Enemenr 38 40 41 42 42 46 46 47 48 50 50
Panr 1 2 3 45 45 65 65 8 9 10,5 10,5

Enemenr 51 51 51 54 57 59 60 60 62 63 63
Paur 13 13 13 15 16 17 185 185 20 215 215

3HaineMo cymu pasriB Ry =1295, R, =1235.
Axmo ny =12, n, =10, 3Hax01MMO

12- (12 +1)

0, =12-10+ ~1295=685,

10- (10 +1)

w,=12-10+ ~1235=515.

BubipkoBe 3HaU€HHS g CTATUCTUKU KPUTEPIIO TAKE:
wg =515.

Agxkmo n>8 # N, >8, TO A nNepeBipkH Tinore3n [y BUKOPHUCTAEMO

ctaTucTUKy Z. BubipkoBe 3HauY€HHs I11€1 CTATUCTUKU BU3HAYAETHCS 3a (DOPMyIIOr0
(1.16):

515 +.12.10
Zg = 2 ~—0,56.
L 2-10-(12+10+1)
= .12.10-
12

[IpunyiieHHs, 1o mnepeBipse, BIANOBIAE€ ABOCTOPOHHIN albTepHATUBHIN
rinoTesi, OTXKe, ZB\ 3HAYEHHS YPIBHIOETHCA 13 U, KBAHTULIIO, 1110 BU3HAYAETHCS 32
1

2
Tabmuuero J1 2. Uggs =1,645.

Takum 00pazom, TBepIKEHHS MPO Te, LI0 HAmpyra MpoOor0 B MI0AIB 000X
MapTiil € pi3HOIO, BAPTO BIIXWINATH.



0) IlepeBipumo rinmoTe3y Npo PIBHICTh CepeaHiX. 3a pe3yibTaTaMu
CIOCTEPEKEHb 00YMCIMMO OILIHKU CEPEHIX 1 JUCTIePCld A KOXKHOI BUO1pKU:

x1~5017, s?~5506, x2=5190, s3~76,32.

[TonepenHbo BapTO MEPEBIPUTH TIIOTE3Y PO PIBHICTH Aucnepciid Hy: 012 = 022

Ipy aJbTEPHATUBHIN TinmoTe3i Hi: 012 7&0'22. JIns 1bOro 3HAMIEMO BiJHOIICHHS

2

BUOIPKOBUX JUCHIEPCIH 1 MOPIBHAEMO HOTO 13 KBAaHTILTIO F1 gy =1, n -1
—=~139; Fyg5(9,11)=2,90.

Axmo 1,39 < 2,90, To rinore3a npo piBHICTh AUCHEPCIA MPUNMAETHCA, OTXKE,
MEepEBIPKY TiMOTE3H MPO PIBHICTh CEPEAHIX MOYKHA ITPOBOJIUTH HA OCHOBI CTATUCTUKHU
CreronieHTa. BubipkoBe 3HauCHHSI I1i€1 CTATUCTUKU JOPIBHIOE

X — X2
(n, —1)sf +(n, —1)s3
n+n,-2
50,17 — 51,90
" [(12-1)-5506+(10-1)-7632 |1 1

+7
12 +10-2 12 10

~-0,5

3a ymoBHM, mo 3HaueHHs kBaHTuDn t (N +nNn,—-2) 3a tabmuuero /16
1-Z
2
nopiBHIOE  1995(20)=1725 i |tg|<1,725, rinmoresa mnpo piBHICTH CepemHiX

npuiiMaeThcs. TakuM YKMHOM, TBEP/KEHHS MpPO Te, 110 Harpyra mpoOoi0 B 10/1B
000X MmapTii TmOo-pi3HOMY, BapTo BiaXWiIUTH. lle 30iraeTbcst 3 pe3yiabTaTOM,
OTPUMAHUM B Q).

1.8 Kpurepiii cepiii

Kpumepiti  cepiii 3aCTOCOBYEThCS JUIsl TIEpeBIpKU Tinotre3u Hp, 110
MiATBEPKYE, MO €IEeMEHTH BHOIPKM OTPHMMAaHI BUITAJKOBHM YWHOM 1 HE3aJICXKHI.
Hexait X;,X5,...,X, — BHOIpKa pe3yJbTaTIB CIOCTEPEIKEHb, a ﬁx — BUOIpKOBa
MeJllaHa, BHU3HA4YeHa 3a UMM AaHUMU. KoXHOMY eneMeHTy BHOIpKH IOCTaBUMO
BIJIIMMOBIHO 3HAK «1+» a00 «—» 3aJIC’KHO B1jJ TOro, Ouibmie abo MEHIIE MelaHu HOro
3HaUYCHHS (HYJbOBI 3HAYEHHS HE BPAXOBYIOThCA). TuM camuM Bciil BuOIpI
NIOCTaBJICHUH BIANOBIIHO HaOIp 3HaKkiB. [lo3HauuMoO Ny 4MCIO 3HAKIB «+», a N, —

YHCIIO 3HaKiB «—» B OTpuMaHoMmy HaOopi 3HakiB. Cepiero B IpbOMy HaOoOpi
Ha3MBAETHCS BCIKA MOCHIIOBHICTD, 110 CKJIAJa€THCS 3 OJHAKOBUX 3HAKIB 1 0OOMeKeHa
OpPOTWICKHUMHU 3HaKamu, a0o rmepeOyBae Ha mouyaTKy a0o BKIHII HaOopy.
Hanpuxnan, y Habopi



yTpuMyeThes S cepiit: (+), (), (+++), (————— ), (++), n =6, n,=6.

Cratuctukoro kputepito cepii € umcino cepii N. Kputnuna oOGnactb
Bu3HavaeTbcsl HepiBHOCTAIMM N <N; i N >N,.3HaueHHs TIpaHMLb KPUTHYHOI
obnacti Ny i N, g piBHs 3HaunMocTi o = 0,05 HaBezneHi B Tabmuui 1 9.

[Mpuknaa. IIBugKOCTI aBTOMOOLIIB y JEAKIA TOYI[l Tpacu yTBOPHIIH
HACTYIHUH psil (KM/TON):
31, 39, 40, 45, 27, 28, 35, 55, 21, 33, 42, 36.
Yu MO>kHA BBa)KaTH OTpUMaHi 3HaueHHA BumnagkoBumu? [lpuitasatu o = 0,05.
3HaleMO OIIHKY MeJiaHu LMX JAaHuX. JlJig 1pOoro mpeAcTaBUMO JAaHi y
BUTJISIZI BaplariiiHOTO PSIy:
21, 27, 28, 31, 33, 35, 36, 39, 40, 42, 45, 55.
OuiHka MeaiaHu ﬁ:?’5+236:35,5. BuxinmHomy psiiy CIOCTEPEXEHb BIJIOBIIAE

HACTYITHA MOCI1I0BHICTh 3HAKIB:

ettt ——+ +,

ne =6, n,= 6, gncino cepiii N = 6. 3a tabmunero /[ 9 npu o = 0,05 3raxonumo
N; =3, N, =11. Takum umHOM, rimore3a [, MpUIAMAETLCA: OTPUMAaHI 3HAYCHHS

MIBUIKOCTI MOKHA BBA)KaTH BUIIAJKOBUMHU.
[Tpu Ginpmmx o6'emax BUOIpKHU, Koau abo Ny, abo N,, ab0 oOuaBa 3HAUEHHS

Ounbiie 20, nms mepeBipKU Tinote3n FHy MOXHA BUKOPUCTAaTH CTAaTUCTUKY Z,
BUOIPKOBE 3HAYEHHS Zg AKOi O0YHCIIOETHCSA 338 (POPMYIIOIO

— 2Ny ~-1) - 1
. n +n, 2
° \/2n1n2[2n1n2 —(n +ny)]

(N

(1.20)

(ng +1,)% (0 +n, -1)

3a yMOBH, 1110 BipHa rinote3y Hy, cTaTucTUka Z Ma€ MPUOIM3HO HOpMaTbHUN
posnoain N (0,1). ¥ nipoMy BUNaaKy KpUTHYHA 00JACTh BU3HAYAETHCSA HEPIBHOCTSIMHU

Zg SUyp ab0  Zg2Up 4o

3ayBaxkeHHs. Kputepiil cepiii 3aCTOCOBYETBCS ISl MEPEBIPKH BUITAJIKOBOCTI
Oy — siIKOi BUOIPKH, €JIeMEHTaMU SIKOi € JiBa p13HUX CUMBOJIH, Hanpukiaaa: 110, A i
B, + 1 —. CTaTucTUKOI0 KPUTEPIIO € YUCIIO Cepiid y 1iil BUOIPLII.

[Tpuknan. Yu MokHA BBaXKaTH, 110 NOCI1AOBHICTD

110010001010100111011010010000101000

OTpUMaHa 13 CyKyIHOCTI BUNagKkoBuX nocuigoBHoctel? [puitnatu « = 0,01,



VY 1iii HOCIIAOBHOCTI YKCIO HyIiB Ny = 21, a yucno oguHune N, = 15. Yncno

cepii N = 23.

Sxmo ny> 20, 11 nepeBIpKU TINOTE3U [y, IO MIATBEPIDKYE, IO JaHa

MOCIIJIOBHICT ~ OTPUMaHa 13  CYKyHHOCTI  BHIIAJKOBUX  TOCIiAOBHOCTEM,
cCKopucTaemocs cratuctukoro Z. 3a ¢opmyinoro (1.6) BubipkoBe 3HaueHHS Zg Ii€l

CTaTUCTHUKH I[OpiBHIO€

(2322015 ) 1
21+15 2

2.21.15.[2-15- 21— (21+15)]
(21+15)% - (21+15-1)

lg =

OCKImbKM ~ Uy_, /9 =Ugggs =2,976, Tinoresa Hy NpuUAMAcTbC: MOXKHA

BBa)XaTH, IO JaHa IIOCTIJOBHICTh OTpPHMaHa 13 CYKYIIHOCTI BHUIIAQJIKOBHX
[IOCJTIJIOBHOCTEN.

HOo~NOoOR~WLNE

12,

13.

14,

15.
16.

17.
18.
19.

0.

1.9 lluranus 1isa camonepeBipku Temu 1

SKki rinoTe3u Ha3UBAOTHCA MApAMETPUYHUMU (HEMapaMeTPUIHUMU)?
SIKy rinore3y Ha3UBaIOTh HYJIbOBOIO (AJIbTEPHATUBHOIO)?

[Ilo Ha3uBa€eTHCS pIBHEM 3HAYUMOCTI?

[Ilo Take momuIIKa nepuoro (Apyroro) poay?

[Ilo Ha3UBAETHCS CTATUCTUYHUM KpUTEPIEM?

CdopmynroiiTe OCHOBHUI MPUHITUTT IEPEBIPKU CTATUCTUYHOI TITOTE3H.
SIxi BU 3HA€TE KPUTHUHI 001aCTi?

[Ilo Ha3UBAETHCS MOTYXKHICTIO KpUTEPit0?

CdopmyimroiiTe 3araqbHUM MAX11 10 CTATUCTUYHOI MTEPEBIPKHU T1MOTE3H.
HaBenith cxeMy mepeBipKH TiMOTE3U MPO YUCIOBE 3HAYeHHS aucnepcii it MC
Y B1OMIM (HEB1IOMIif) AUCTIEPCi.

. HaBeniTh cxeMy mepeBipKHU TINOTE3U NPO PIBHICTH AUCHEPCIA MPU HEBITOMUX

CepeHiX.

Hagenithb cxemy mnepeBipkud rinoTe3n mpo piBHicTh MC mnpu BiioMux
(HEeBIIOMUX 1 OTHAKOBUX ) JTUCIIEPCISX.

Hagenith cxemy mnepeBipku rinote3u mnpo piBHicTb MC 3 HeBiAOMHUMH
IUCHEepCisiMU (3aJ1€KH1 BUOIPKH).

HaBenith cxemy mepeBIpKH TIMOTE3W MPO YUCIOBE 3HAYCHHS HMOBIPHOCTI
noii.

Hagenith cxeMy mepeBipKH TIMOTE3H MPO 3HAYUMICTh KOe]IIlieHTa KOPEeIIii.
HaBeniTe cxemy mepeBipKH TINOTE3W MPO PIBHICTh OUCHEPCIH AEKIIBKOX
HOpMaJIbHUX TeHEepaIbHUX CYKyImHOCTeH 3a KpuTepiamu baptiera it Koupena.
1o Ha3uBa€eTHCS KpUTEPiEM 3roau?

Ha3BiTh OCHOBHI KpUTEpii MOMEPEIHHOT0 BUOOPY 3aKOHY PO3MOILIY.

HagpeniTe anroput™ mepeBipKH TINMOTE3U MPO 3aKOH PO3MOJLIY 3a KPUTEpiEM
sroau IlipcoHa.



20.

21.

22,
23.
24,
25,
26.
27,
28.
29.
30.
31.
32,
33.

SIki OOMEXEHHA HakKIaJalTbcd Ha TEOPETHYHI YacTOTH NpU TMepeBipIi
rinore3u 3a kputepiem Ilipcona?

HaBeniTe anroput™ mepeBipKU TIMOTE3U MPO 3aKOH PO3MOJALTY 32 KPHUTEpiEM
Konmoropoga.

VY yomy BiaMiHHICTB KpuTepiiB [lipcona i Koamoroposa?

Ski MeToaM MaTeMaTUYHOI CTaTUCTUKHU HA3UBAIOTh HEMapaMeTPUUYHUMU ?

Ski reHepalibHI CYKYyITHOCTI Ha3UBaKOTHCS OJTHOPITHUMHU?

Jl71st mepeBipKU SKO1 TIOTE3H CIYKUTh KpUTEPii 3HAKIB?

[I{o € cTaTUCTUKOIO KPUTEPiIO 3HAKIB?

SIky rinoresy nepeBipse kputepiit Bimkokcona?

SIx OyayeThCs cTaTUCTUKA 3a KpuTepiem Binkokcona?

JlaiiTe BU3HAUCHHS Ceplii.

J1st mepeBipKU SIKO1 TIIOTE3M 3aCTOCOBYETHCA KPUTEPIH cepiii?

[Ilo € cTaTUCTUKOIO KPUTEPItO cepiii?

Sk BU3HAYAETHCS KPUTUYHA 00JIaCTh 3a KpUTEpieM cepiii?

[Ilo xapakTepu3ye paHroBUi KOE(DIIEHT KOpesLli?



