JIabopatopHbie pabOTHI 110 TEOPUN BEPOSITHOCTEH

1 MaTeMaTHYCCKOM CTaTHUCTKE



Jlaboparopnas padota Ne 1
«IneMeHThl KOMOUHATOPUKI
[Ipn momcyeTe KOMMYECTBa KOMOWHAITMK SJEMEHTOB dallle BCErO WCIOIb3YIOT

MNEPCCTaHOBKHU, COYCTAHUA, PA3MCIICHUA.

MepecranoBkoii » w3 n omementoB (Hampumep wucen 1,2,...,n) HasbIBaeTCs

BCAKHUH YIIOPSA0YCHHBIN HA0Op M3 ITUX DJIEMEHTOB.
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Hns Berumcnenust  (axtopuana B Excel wucnonbsyercs ¢ynkuus DAKTP(),
oTHOcsAmasica K Maremarnueckum (Mento: BcecraBka —  @OyHkimus —
Maremarnueckue). ApryMeHTOM (PYHKIIUH SIBIISIETCS KOJTMYECTBO SJIEMEHTOB 71 JUISI
KOTOPBIX HYKHO MOICYUTATh MIEPECTAHOBKHU.
CKOJIBKUMHU CITIOCOOaMU MOTYT BOCEMb YEIIOBEK CTaTh B Odepeib K TeaTpajabHOM
Kacce.
Pemienne: HyXHO TOJICYMTATh CKOJBKO KOMOWHAIIMA MOXKHO COCTaBUTh U3 8

AJIEMEHTOB, OTIMYAIOIIHUECS APYT OT Jpyra NOPSIKOM CIEA0BAHUS SJIEMEHTOB.
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Bocemnb uenoBek MOTYT cTaTh B ouepe/ib kK TearpaibHoi kacce 40320 cocobamu.
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CoyeranueM " U3 7 DJIEMEHTOB IO k DJIEMEHTOB Ha3bIBaeTCsl HAOOP k AIEMEHTOB,



BBIOpPaHHBIX U3 JAaHHBIX 7 3JeMEHTOB. HaGophl OTIIMYArOTCS APYT OT Apyra COCTaBOM

9JICMCHTOB.
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KomudyectBo codueranmii B Excel MOXHO BBIYUHCIUTH C TIOMONIBIO (YHKITUU
UNCJIKOMB(), Takke oTHocsmelcs kK wMareMmarndeckuM (Menro: BcraBka —
Oynkuusit — Maremaruueckue). ApryMeHTamMu (PYHKIUU SIBJISETCS. KOJUYECTBO
AIIEMEHTOB 7 U3 KOTOPBIX BbIOMparoT HaOopbl (UMCI0) M KOTMYECTBO JIEMEHTOB £,
BXOIAIUX B Habopel (YUucio BBIOpaHHBIX) IS KOTOPHIX HYXHO IIOJCUYUTATH
COUYETaHUs.
IIpumep TumnoBoil 3amaun Ha coyeTaHusi: CKOIBKUMHU CIOcOOaMU W3 JIBEHAIATH
YeJI0BEK MOXKHO CO3/1aTh KOMUCCHIO U3 TISTH YJICHOB.
Pemenne: HyxHO mnoacuumTarth CKOJBKO KOMOMHAIIMIT MOXHO COCTaBHTh IO 5

AIIEMEHTOB U3 12, oTiMyaromumecs Apyr OT Apyra COCTABOM.
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N3 12 genoBek MOXKHO co3AaTh 792 BapruaHTa KOMUCCUH MO 5 YETTOBEK.



A* .
Pa3smemennem “* W3 n 3JIEMEHTOB IO k HA3bIBACTCS YNOPSIOUYCHHBIM HAOOp U3 k

Ppa3’IN4YHbIX 9JICMCHTOB HCKOTOPOro n-3JICMCHTHOI'O MHOMXCCTBA. Ha60pBI

OTIIMYAKOTCA APYT OT Apyra COCTABOM WJIHM ITOPAAKOM CJIICAOBAHUS 3JICMCHTOB.
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J{ns BbIUMCIEHUS pa3MEUIEHUN 3aluChIBalOT (HOPMYIy B PYUYHYIO, KaK OTHOILICHHE
dakropuanos, ucnonsiys ¢pyakimo GAKTP().

IIpuMep TuMOBOI 3a7aun Ha pa3MelleHHs. AJIPAaBUT HEKOTOPOTO SI3bIKa COACPIKUT
30 OykB. CKOJIBbKO 1IECTUOYKBEHHBIX «CJIOBY» (1lemouka OyKB OT mpodena 0 mpodena)
MOXKHO COCTaBUTh U3 OyKB »3Toro andasuTa, eciau OyKBbI B «CJOBax» HeE
MTOBTOPSIFOTCSL.

Pemienne. HyXHO mojacyuTaTh CKOJBKO KOMOMHAIIMM MOXKHO COCTaBUTh IO 6
aneMeHToB u3 30, ommyaromuecss JIpyr OT Jpyra COCTaBOM WJIM TOPSIKOM

CJICAOBAHUsA JJICMCHTOB.
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OrmensHo  BeumenuM  30!=GAKTP(30)=2,65252859812191-10** u 24!

=DAKTP(24)=6,2044840173324-10” u HaiifieM MX OTHOILIEHHE.
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=427518000

PaccMoTpyM mnpuMep BBIYMCIEHHUS BEPOSATHOCTH MO KJaccuyecko (dopmyre,
UCIIOJIb3YSl PACCMOTPEHHBIE (PYHKIIUH.
KoMOnHanmm ¢ noBTOpEHUSIMU 3JIEMEHTOB:
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3anauu.
1.V nmronoena B nmoasane TOMIATCH 25 miaeHHUKOB. CKOJIBKUMH CIIOCOOaMH OH MOXKET
BBIOpATh TPEX U3 HUX ceOe Ha 3aBTpaK, 00ea U ykuH? Ilopsaok BaxeH.
2.V mopoena B mojBaje TOMATCS 25 mIeHHUKOB. CKOJIBKUMU CITOCOOaMH OH MOXKET
BBIOpATh TPEX, YTOOBI OTITYCTUTH HA CBOOOY?
3.B maccaxupckom noeszie 9 BaroHoB. CKOJIBKMMHU CIIOCOOAMU MOXKHO paccajuTh B
noesne 4 4enoBeKa, Ipu YCIOBHH, YTO BCE OHU JOJKHBI €XaTh B Pa3JIMYHBIX BaroHax?
4Tpynmy u3 20 CTyAEHTOB HYXHO pa3AeiuTh Ha 3 Opuraiabl, NpUYeM B IEPBYIO
Opuraay AOMKHBI BXOAWTh 3 4EIOBEKa, BO BTOPYHO — 5 W B TpeThio — 12.
CKOJNBbKUMU CITIOCOOAMH 3TO MOXKHO CJIEJIaTh.
5.Ans yyactusi B KOMaHjAe TpeHep oTOupaeT 5 ManpbuukoB u3 10. CkonbKumu
croco0aMu OH MOXET C(HOPMHPOBATH KOMAaHAY, €CJIM 2 OMPENCICHHBIX MaTbuhKa
JIOJDKHBI BOUTH B KOMaHTy ?
6.CKOJIBKO pa3IMYHbIX JIpoOe MOXKHO cOCTaBUThH W3 yucen 3, 5, 7, 11, 13, 17 rtak,
4YTOOBI B KXIYI0 JAp0oOb BXOAWIIN 2 pa3nuuHbiX uncia? CKOMbKO cpeau HUX OyneT
MpaBUIBHBIX APOOEit?
7.Cama, Ilers, Jleauc, Ons, Hactsa gacto xomar B kade. Kaxasni pa3, ooemas tam,
OHHM PACCAKUBAIOTCS MO-pazHOMy. CKONBKO JHEW NIpy3bsi CMOTYT 3TO cenarb 0e3
ITOBTOPEHHUS?
8.B copeBHOBaHMSX MO (PUTYypHOMY KAaTaHUIO TPHHUMAIA Y4YaCTHE POCCHUSHE,
UTaIbSIHIBI, YKPAUHIIbI, HEMIIbl, KUTAWIBI U (paHiy3bl. CKOIBKUMHU CIIOCOOaAMU
MOTYT paCIpEeAeIUThCS MecTa?
9.BoiickoBoe mojpaszzeneHue cocTouT u3 5 oduiepos, 8 cepkaHToB U 70 pPSAIOBBIX.
CKOJIbKUMHU cIOCO0AMU MOKHO BBIJIEIUTH OTPsiA U3 2 oduiiepos, 4 cepkaHToB U 15
PAIOBBIX?
10.B roBenupHyr MacTepcKyro MpUBE3NH 6 HM3yMpynoB, 9 anmMaszoB u 7 camndupos.
FOBenupy 3akazanu Opacner, B KOTOpoM 3 H3yMpyna, 5 aaMa3oB U 2 candupos.
CkonbKuMU criocobaMu OH MOXKET BbIOpaTh KaMHU Ha Opaciet?
11.B kaOuHeTe 3aBeAyIOIIErO IOBEJIMPHOIO MarazpHa MMEETCsl KO, COCTOSIIMHA W3

JIBYX pPa3jIM4HbIX TIJAaCHBIX OYKB PYCCKOro aigaBuTa, 3a KOTOPBIMHU CIEIYIOT 3



paznuuable U@pbl. CKOIBKO BapHaHTOB MpPHUIETCA mMepedparh MOUIEHHUKY, YTOOBI
Pa3o0bITh APArOlIEHHOCTH, KOTOPHIE TaM XpaHATCS?

12.CxonbkuMu cioco0amMu MOXKHO COCTABUTH TPEXILBETHBIN (yar 3 mosoc pazHou
UIUPUHBI, €CJIM UMEIOTCSI MaTEPUU U3 8 TKAHEH?

13.B cnoptuBHO#l komaHzae 9 uemoBek. HeoOxomumo BbIOpaTh KaluTaHa U €ro
3amecTuTeNst. CKOJIbKUMHU CIIOCOOaMU 3TO MOKHO C/IEJIaTh?

14.B xopoBoM Kpyxke 3aHuMaloTcs 9 uenoBek. HeoOxomumo BwIOpaTh JBYX
conucToB. CKOJTBKUMH CIIOCOOAMU 3TO MOKHO C/I€JIaTh?

15.Cxonpkumu crioco6amu 10 ¢pyTOONBHBIX KOMaH MOTYT Pa3bIrpaTh MEXIy COOOMH
30JI0ThI€, OPOH30BbBIE U cepeOpsiHbIE Meaann?

16.meercs 6 BumoB oBomied. PemieHO rotoBUTh canaThl U3 TPEX BUAOB OBOILECH.
CKOJIbKO pa3IM4YHbIX BAPUAHTOB CAJIATOB MOKHO MPUTOTOBUTH?

17.CexkpeTHblii 3aMOK COCTOUT U3 4 OapabaHOB, Ha KaXJOM U3 KOTOPBIX MOXKHO
BeIOparh udPpsl or 0 g0 9. CkoMbKO pa3IMUHBIX BapHaHTOB BbIOOpa MmKdpa
CyIIeCTByeT?

18.CKroNbKO HEUETHBIX TPEX3HAUHBIX YHCEST MOXKHO COCTaBUThH u3 1udp 3, 4, 8, 6?
(lndpst B 3ammcu unciaa HE MOTYT MMOBTOPSATHCS ).

19.CKONBbKO pa3IMYHBIX MY3BIKAJIBHBIX (Ppa3 (MOCIeA0BATEILHOCTh 3BYKOB) MOXKHO
COCTaBUTh U3 6 HOT, €CJIM HE JOMyCcKaTh B OJHOU (hpa3ze nmoBTopeHus 3BykoB? (Bcero
HOT Ha KJ1aBuarype poprenbsiHo 88).

20.B rpymnme 16 ronomeit u 14 neBymiek. BoiOuparoT neneramuio u3 5 4elOBEK.
CkonbKko KOMOMHAIMI 10 3 AEBYIIKH U 2 FOHOIIH MOXHO COCTAaBUThH?

21.B memke nmexar 25 KpacHbIX, 19 cuHux U 16 3enéHbIx map@oB, OIMHAKOBBIX Ha
otrynb. CKOJIBKO KOMOMHAIIMI 1O 4 KPaCHbBIX, 3 CUHUX U 2 3eNEHBIX mapda MOKHO

COCTaBUTH?

22. N3 5 néruukoB, 7 MMTYpMaHOB U S5 CToapjecc HeoO0XoauMo chOopMUPOBAThH
DKUTIAX, B KOTOPBIA MOJKHBI BOWTH 2 n€TUMka, | mTypmMaH U 3 CTHOApAECCHI.

CKOIBKHUMHU cr1oco0aMu dTO MOYKHO CJIeIaTh?

23.B nmauke 30 npoHymepoBaHHBIX KapToueK. CKOIbKO KOMOMHAIMN MO 4 KapTOUKH



MOKHO COCTaBUTH?

24.Cpenn 25 y4YaCTHHKOB pO3BITpBINIA JIOTEpeH Haxomarcs 10  nmeBymiek.
PasbirpeiBaercs 5 npu3oB. CKOIBKUMH CIIOCOOAMH B YHCIIO MIPU3EPOB MOTYT MONACTh

JIBE ICBYIIKH?

25. B samwmke nexar 8 u€pHbiXx M 12 cuHuX mnepdarok. CKOJBKO BapHAHTOB

KOMILJICKTOB I10 ABC YCPHBIX U AIBC CUHUX IICPUYATKHN MOKHO COCTaBHUTH?

3aIla‘ll/I Mo BapuaHTaM

Homep Howmep 3anaun

BapuaHTa
1 1 214 |7 |11] 18 | 21 | 24
2 30589 14] 16 | 19 | 25
3 4 | 6 | 1012 13| 17 | 22 | 23
4 1 | 519 14]17] 19 | 21 | 24
5 3,69 13 15] 18 | 21 | 25
6 2147 112719 ] 20 | 22 | 23
7 516 9 1116 17 | 21 | 24
8 2 | 7 |10 15|17 19 | 22 | 25
9 3146 8 12] 16 | 21 | 23
10 519 112 1315 19 | 22 | 25
11 1 | 4 10 | 16 | 17 | 21 | 24
12 315 14 15 ] 18 | 20 | 23
13 4 | 8 1116 17| 19 | 21 | 25
14 719 12 15719 20 22 | 23
15 2 3|6 1214 18 | 21 | 24




Jlaboparopnast pabora No 2

«Knmaccuueckast hopmya BEpOSITHOCTI

BepositHocthio  P(A) coopiTust A Ha3bIBACTCS OTHOILICHUE qucia
OJIAarONPUATCTBYIOIIUX 3TOMY COOBITHIO ClydaeB (MCXOJOB OIBITA) M K YUCIY BCEX
BO3MOXXHBIX CIlydyaeB (MCXOIOB OIbITAa) 7, OOpa3yloUMX IMOJHYI TIpynmy

HCCOBMCCTHBIX PAaBHOBO3MOKHBIX COOBITHIA:

P4)="

NHorna BepoSATHOCTh COOBITUS A YAOOHO BBIUYMUCIATH YEpe3 BEPOATHOCTH
IPOTUBOIOJIOKHOTO COOBITHS A :
P(A)=1—P(A)
Ecnu 4 - BepoATHOCTh HACTYIJIEHUS COOBITHS XOTS OBl OJIMH pa3, a
A - BEpOSITHOCTh HE HACTYIJICHUS! COOBITUSL HU pa3y, TOrAa
P(A)=1—P(A)
Ipumep 1.
B kopobxke 6 kpacHbIX U 4 cuHux Kyouka. Haynauy m3Bnekaercs Tpu kyouka. Kakoa
BEPOSATHOCTH TOTO, YTO XOTS ObI OJJMH KYOUK CHHMIA?
Pewmenmne:
CoObITHe A - X0Ts OBl OIMH KYOMK U3 YEThIPEX U3BJICUCHHBIX CUHHIA;
[IpoTuBOIONIOKHOE COOBITHE A - HU OJHOIO CHHEro KyOHMKa CpeAau YeTbIpex
W3BJICUCHHBIX (BCE KyOUKH KpacHBIC).

— m c;
P(A)=1-P(A)=1-"=1-"5

n Cho

m = YUCIIKOMbB(6; 3) = 20
n =YUCJIKOMB(10; 3) = 120

3
P(A):1—P(Z):1—@:1—%:1—2—0%,83
n o C 120

Ipumep 2.
B kopoOxke nexar 8 u€pubix u 6 6enbix mapdon. Haynaay n3snexiu 5 mapdos.

KakoBa BeposATHOCTH TOTO, 4TO 3 U3 HUX Oenble, a 2 — uépHbie?



Pewmenne.
A — cpenu 5 u3BneueHHbIX mapdos 3 - Oenble, a 2 — YEPHBIE.

m C’.C?
P(4)=—=—0_"5
C14

m = YNCJIKOMB(6; 3)* UNCJIKOMB(S; 2) = 560

n = YUCJIKOMB(14; 5) = 2002

m_ Cp-Cqy 560
A= = =00
14

0,28

3amaun
1.3agymano nBy3HauHOe yncio. HailTu BEpOsSTHOCTH TOTO, YTO 3alyMaHHBIM YHCIOM
OKaXETCs: a) CIy4aiiHO Ha3BaHHOE YMCIIO; 0) CIydyallHO Ha3BaHHOE YUCII0, U PHI

KOTOPOTO Pa3IHYHEI.

2.Momnera OpomieHa Tpu paza. HailTu BEpOATHOCTB TOro, 4YTO XOTsI ObI OJJUH pa3

MOSIBUTCS U300pakeHune repoa.

3.B xopoOke ceMb OMHAKOBBIX MPOHYMEPOBAaHHBIX KyOHKoB. Haynauy n3Biexaror
BCe KyOuKH 1o oyepeau. HailTu BeposSTHOCTH TOr0, YTO HOMEpa KyOHKOB MOSIBATCS B

yOBIBAIOIIEM MOPSIJIKE.

4.B nmauke 30 npoHymepoBaHHbIX kKapToueKk. Haynauy B3sum 3 kaprouku. Kakosa

BEPOATHOCTH TOTO, YTO B3SJIM KapTOUKHU ¢ HOMepamu 12, 24, 307

5.Cpenu 25 y4acTHUKOB PO3BITpHIIIA JIOTEper HaxoAsaTcsa 10 aeByiiek.
PaswirpeiBaercs S npu3oB. BEIYUCINTE BEPOSTHOCTH TOTO, YTO 001 aTENISIMU JIBYX

IMPHU30B OKAXKYTCS JCBYIIIKU.

6.B xopoOke 4 6enbix u 5 u€pHbIX GyTOONOK. Hayran BeiTackuBaroT n18e GyTOONKH.

Haiitu BeposSITHOCTB TOTO, YTO O/IHA U3 PyTOOJIOK Oemnast, Apyrast uépHasi.

7.11pu moroToBKeE K 3a4€Ty CTYACHT Bhlyumi 60 u3 HeoOxoaumbix 90 BOpoOCoB.



KakoBa BCPOATHOCTBb TOI'O, OH CAACT Sa‘-IéT, CCJIM JIA 9TOI'O HYKHO OTBCTUTDH HC

MEHEE UeM Ha JIBa U3 TPEX NMPEIJI0KEHHBIX BOITPOCOB?

8.13 maprtuu, cocrosieit u3 20 mieiepos, A1 IPOBEPKU IPOU3BOJIILHO OTOUPAIOT
Tpu 1uieiepa. [laptus cogepxut 2 meiiepa ¢ nedexramu. KakoBa BEpOSTHOCTB TOTO,

YTO B YMCJIO OTOOPAHHBIX IJICHEPOB MOMATYT TOJBKO JBa OpakOBaHHBIX Iuieiiepa’?

9.Ilotpeburtenu cnaiau B peMOHT 16 koMiibioTepoB. V3 HUX 8 HYKAAIOTCSI B MEITKOM
pemMonTe. Mactep 6eper 6 komnbioTepoB. KakoBa BEpOSTHOCTh TOTO, UTO JIBA U3 HUX

HYKIAIOTCA B MEJIKOM PEMOHTE?

10.B typuctnueckou rpynne 14 xennmH u 9 myxxuuH. Cpeay HUX pa3bIrpbIBatOTCA 6
OuneToB Ha OecriaTHOE nocelieHne Teatpa. KakoBa BEpOSITHOCTB TOTO, YTO Cpeu

oOnanareneil OUIETOB OKAXKYTCS TPU KEHIIUHBI U TPOE MY UMH?

11.B simuke nexxar 6 y€pHbIX ¥ 6 cuHUX nepyarok. Hayaady u3Bnekiiu 7 mepyarox.

KakoBa BepOATHOCTH TOrO, YTO 3 U3 HUX CHHHE, a 4 — YEpHBIE?

12.B kopobOke 12 MAYUKOB, U3 KOTOPBIX 3 KPacHBIX, 5 3eN€HbIX U 4 kENThIX. Haygauy

B3s1M 3 Msiunka. KakoBa BEpOSITHOCTB TOT0, UTO BCE TPU MSIYMKA PA3HOIO LIBETA?

13.B maptum u3 12 mkadoB mpu TPaHCTIOPTHPOBKE 4 TIOTYUUITH TTOBPEKICHUE.
Haynauy BeiOpano 6 mkadoB. Berauciants BeposITHOCTh TOTO, UTO 2 mikada U3 HUX

HMCIOT ITOBPCIKACHUS.

14.B xi1y6 npuHecnu B kop3uHe 9 ppokux U 11 cepbix kotsat. Hayrag BBIHUMAOT ABYX

kotaT. KakoBa BCPOATHOCTDH TOI'O, YTO OHH PA3HOI'O HBCTa?

15.C 6mona ¢ 30 nmupoxkamu B3sutk Hayraj 3. KakoBa BepoOSITHOCTb TOTO, UTO XOTh

OIWH IMHUPOKOK OKAXKCTCA C FpI/I6aMI/I, CCJIM UX Ha 6J'II-O,II€ JCKAJIO ICCTh.

16.Monooii yenoBek 3a0blL1 HOMEP CBOETO MPUATENS, HO TOMHHUT U3 HETO nepBbie 4
uugpsl. B reneponnom Homepe 7 uudp. KakoBa BEpoITHOCTb, YTO MOJIOJION YEJIOBEK

JTIO3BOHUTCS JIO CBOETO MPUSTEINS, €CII HAOEpET HOMEP CIydaiiHbIM 00pazom?

17.CeiidoBsIif 3aMOK UMeeT 4 TUCKA C MATHIO CEKTOPaMU, Ha KaXKJOM U3 KOTOPBIX



3anucana oana u3 mudp ot 0 10 4 . KakoBa BEpOsSTHOCTh OTKPHITH 3aMOK cetida,

HaOpaB 4 nudpsl Hayraa?

18.Bnanenen 1oTepeiHON KapTouku 3au€pkrBaeT 6 HomepoB u3 49. KakoBa

BEPOSITHOCTh TOT'0, YTO UM OYyZIET yraJjaHO 5 HOMEPOB B OUEPEAHOM THUPaKe?

19.B rpynmne 16 ronomeit u 14 neByuiek. BeiOuparoT neneranuo u3 5 4enoBex.
KakoBa BEpOSTHOCTH TOr0, YTO MPH CIIy4ailHOM BBIOOpPE B COCTAB J€JE€rally MOnaayT

3 IEeBYIIKHU U JIBa FOHOIIN?

20.B memke nexar 25 kpacHbIX, 19 cuaux u 16 3enéupix mapgoB, OJUHAKOBBIX Ha
omyns. Haynauy BeiHUMarOT 9 map@oB. BeucianTs BEpOATHOCTH TOTO, YTO B3sUIH 4

KpPaCHBIX, 3 CHHUX M 2 3€JIEHBIX Mmapda.

21.113 nmonHOM KONObI KapT (52 KapThl) BBIHUMAIOTCS Hayraj cpa3y TpU KapThl.
HaiiTu BeposSITHOCTh TOT0, YTO STUMHU KapTaMu OyayT: a) Tpoiika, ceMEpka, 1ama; 0)

Tpoiika, ceMEpKa, Ty3; B) TpH Ty3a?

22.Tpéx cTroapaecc 1Jisl peiica BEIOMPAIOT 1O XpeOuro U3 25 AeByIlIeK, Cpeau
KOTOPBIX 5 OJIOHAMHOK, 15 marteHok u 5 6proHeTok. KakoBa BEpOsSTHOCTH TOTO, YTO

Cpelu BbIOpAaHHBIX JIEBYIIIEK BCE OYyIyT UMETh Pa3HbIN I[BET BOJIOC?

23.B simuke nexat 15 urpyuiek, cpenu Kotopsix 4 ¢ gedekramu. HailTu BeposiTHOCTh

TOr0, YTO CPEAM 7 Hay/lady BBIHYTBIX UTPYLIEK OJIHA OKAXKETCS C 1€(PEKTOM.

24.Cpemu 17 xenaromux noexarb Ha MOAHbIA KypopT 10 sxeHimuH. OnpenenuTsb
BEPOSATHOCTb TOTO, UTO cpeau 12 cirydailHbIM 00pa3oM KyNHUBIIUX MyTEBKH

OKa3aJIMCh 7 JKEHIIUH?

25.B Henpo3pavHoi MIKaTyJIKe JiexKaT 7 OembiX, 6 KpacHBIX U 9 uépHBIX OyCHH.
Mactepuia 6epet 5 Oycun Hayraa. KakoBa BeposITHOCTh TOTO, UTO CPEIN HIX

OKaxXyTcs 2 4€pHbIX U | kpacHast OycHHbBI?

26.13 mapTtuu, coctosimei u3 22 map O0THHOK, JUIsl IPOBEPKH OTOMPAIOT 6 map.
[TapTus cogepxut 3 6pakoBaHHbIC apbl. KakoBa BEpOSITHOCTH TOTO, YTO B YUCIIO

0TOOpaHHBIX OOTUHOK BOUIET HE Oosiee 0HON OpaKOBaHHOM Mapbl?



27.Ha npunaBke aexat 15 ablHb, cpeiu KOTOPBIX 3 HECcTaHAapTHbIE. Halitu
BEPOSITHOCTH TOTO, YTO CPEAM YETHIPEX OTOOPAHHBIX MPOJIABILIOM JIBIHB OYZIET XOTS ObI

OJIHA HECTAHJApPTHAas?

28.KonoBslii 3aMOK coepXUT 5 1udp, KOTOPEIMU MOTYT ObITh uncia ot 0 10 9.
3aMOK OTKpbIBaeTCs MpU HaOOpEe TOIBKO OJHOW €MHCTBEHHON KOMOUHAIIMY U3 TISTH

dp. KakoBa BeposITHOCTh OTKPBITH ATOT 3aMOK, HaOpaB CIy4alHbIM 00pa3oM 5
uQp?

29.K npazauuky B pupme GopMupyroT Habophl U3 45 MmIeHHBIX MIaTKOB, 30 OynaBok
JUISl TAJICTYKa U 25 A€3010paHToB. MeHeIKepy HpaBUTCS TOJIBKO 10 OJTHOMY
MPEeIMETY U3 BCETO MPEAIOKEHHOTO aCCOPTUMEHTA — OJIMH IIJIaTOK, OJiHA OyJiaBKa U
OJIMH J1e30/10paHT. KakoBa BEpOSTHOCTH TOTO, UTO CIIyHYallHBIM 00pa3oM
COCTaBJICHHBIA HA0Op OyZEeT coaiepKaTh BCE TPH MpeaMeTa, TOHPABUBIIHECS

MEHEIKEPY?

30.13 5 nétuukoB, 7 ITYpMaHOB U 5 CTIOapAecc HE00X0IUMO ChOPMUPOBATDH
AKHIMAXK, B KOTOPBIA TOJKHBI BOWTH 2 N€TuMKa, | mrypman u 3 crroapaecchl. Kakopa

BEPOSITHOCTH BBIOOPA OJTHOTO KOHKPETHOTO dKUTIaka?



3agaun Mo BapuaHTaM

Howmep Howmep 3anaun

BapHaHTa
1 1 8 12 17 23 27 29 30
2 2 6 11 15 19 21 24 26 28
3 4 5 16 20 21 23 24 27 28 30
4 3 10 12 13 14 18 20 22 25 29
5 5 6 9 10 11 13 16 19 23 25
6 6 8 12 14 15 17 18 22 24 28
7 1 3 7 14 15 16 18 20 23 25
8 2 4 8 10 12 14 22 24 28 30
9 5 7 9 11 13 15 17 19 21 23
10 6 8 10 14 16 18 25 26 27 28
11 2 5 11 13 17 20 23 25 26 27
12 3 10 12 17 18 19 22 24 27 29
13 4 9 13 16 19 20 21 23 25 26
14 6 11 14 15 17 18 19 22 24 28
15 7 12 15 16 18 20 21 27 29 30




Jlabopatopnas padora Ne 3.
IToBTOpHBIE HE3aBUCUMBIE UCTIBITAHUS

[lycTh MpoOU3BOAUTCS HECKOJIBKO MCIBITAHUN, B KaXJIOM U3 KOTOPBIX MOXET
MOSBUTHCST COObITHE A. Eciim BepOSTHOCTH COOBITHS A B KaXXJIOM HCIIBITAHHH HE
3aBUCHUT OT TOTO, MOSBWIOCH UM HE TOSBUIIOCH 3TO COOBITHE B JPYTUX HCIBITAHUSIX,
TO TaKUE UCTBITAHUS HA3bIBAIOTCS HE3aBUCUMBIMU OTHOCUTEILHO COOBITHUS A.

[IycTh mpOU3BOOUTCA CEpUsl U3 1 HE3ABUCUMBIX HCIHBITAHUN, B KAKIOM M3
KOTOPBIX MOXKET MOSBUTHCS COObITHE A C BeposTHOCTHIO P ((4) = p . BepoaTrHocTh
TOTO0, YTO COOBITHE A HE HACTYIIUT, /TSI KQKJI0TO UCIIBITAHMS paBHA

P(A)=1-p=q.

BepostHOCTh TOro, 4To MOpU # HE3aBUCUMBIX HCIBITAHUIX COOBITHE A
nosBUTCA poBHO k pa3 ( F,(k)), Berancisercs mo dopmyie, HazbIBAEMOM (GOPMyIIOit
bepnysuu:

P,k|=C,-p“-p""

Ha mnpaktuke dopmyna bepHymumm wucnonbs3yeTcs B cliydae Korja # He
npesbimaetr 10 (7 <10).

Ecnu TpebyeTcst BBIYHCINUTD BEPOSITHOCTh TOTO, COOBITUE A HACTyIHUT HE MEHEE

ko pa3 B n UCIIBITAHUSX, TO UCTIONB3YIOT (POPMYITY CIIOKEHHUS BEPOSTHOCTEM:

P, k>ko|=P,|k,|+P, |k, +1|+P,|ky+2|+... +P,[n]

®opmyna beprymmu upencrasmsercs (ynkmueit BUHOMPACII(k, n, p,
JIOXDB) cm. puc 1, rtne Yucno ycnexoB (k) — KOIMYECTBO TOSIBICHUSI COOBITHSI,
Yucno ucnblTaHuil (1) — 4UCIIO HE3aBUCUMBIX UCIIbITaHMM; BepodaTHocTh ycnexa (p)
— BEPOSITHOCTDH mosiBNieHUs1 coObiTus; MuTerpansras - "JIOXKD" (wmm 0) — yka3zanue
Ha TO, YTO ONPENEISAETCS BEPOATHOCTh MOSIBICHUSI POBHO k coObiTui. B ciyuae,
koraa mnocieqHud aprymeHt ¢yHkuuum paBeH "MCTHUHA" (wmm 1), dyHxuus
BO3BpAI[a€T BEPOSTHOCTH TOTO, YTO B 71 UCIIBITAHUSAX COOBITHE HACTYIUT HE OoJjee ky

pas.



Ei] Bafin  [paeka Bwa Bctaeka @opmat  CepeMc fJadHHele QkHo  CNpagka

= W Wi N WECRE - (L@ 3 - Al ALY @ B

BHOMPACT  + X of[&| =BMHOMPACN{)

A | 8 | ¢ | o | E | F | & | H | 1 | 4 | K
1 -
2 Apryse HTbY PyYHK LMK E|
3 BMHOMPACT]

g— YuCno_yCnexos k.| =
B YHCAO_WCNBITaHHA .| =
7 BEpOATHOCTh_YCNEXa =

S— MHTerpansHan .| =

10} -
11 BosBpAlLEET OTAENEHOE SHAYEHHE BHHOMHANEHOMD PACMPEAENEHHA,

12
13
14 .

5| YUCNO_YCNEHOE KONMUECTED YCMELWHBL MCMBITAHMH.

16
17
18
19
20 COpaBka No 3ToA dHIELHKH IHAHEHHE! 0.4 ] [ CTHEHA
21
2

Puc. 1.

Bapuantet ucnonw3oBanus ¢ynkiuu BUHOMPACII() nns  BblYUCIEHUS
BEPOSITHOCTH COOBITHS:
1)CobsiTHe HacTynuT poBHO k pa3: = BUHOMPACII(k; n, p,; 0)
2)CoObrTie HacTynut He O6onee k pa3 (ot 0 go k): = BUHOMPACII(.; n; p; 1)
3)CoObiTHe HacTynuT MeHee k pa3 (ot 0 10 k-1):
= BUHOMPACII(k-1; n, p; 1)
4)CoObITHE HACTYIIUT HE MeHee k pa3 ( oT k 1o n):
= 1-BUHOMPACII(k-1; n; p; 1)
5)CobsiTe HacTynuT 6osee k pa3 (ot k+1 10 n):
=1- BUHOMPACII(k; n, p; 1)
6)Co0bITHE HACTYNIUT HE MeHee k; pa3 u He Oosee k> pas (0T k; 10 k»):
= BUHOMPACII(k>; n, p; 1)- BUHOMPACII(k;-1; n; p; 1)

IIpumep. B ocsemniennu nomenienus: opuca MCIONb3yIOTCS 8 aMmodex. Jlis
KaX/I0H JIAMIIOYKH BEPOSITHOCTH TOTO, YTO OHA OCTAHETCS UCIPABHOM B TEUECHHUE TONIA
paBHa 0,8. KakoBa BEpOATHOCTb TOTO, YTO B TEYEHHE I0JJa OCTAHETCSI UCIIPABHBIMMU: Q)

MOJIOBUHA JIAMIIOUEK; 0) HE MEHEee MOJIOBUHBI JIAMITIOYEK.



Pemenue.

a) P= C;-0,8"0,2*= BMHOMPACII (4 ;8,0,8,0)=0,045875

Apryme HTb! YyHELLMM r5__<
BMHOMPACT

Y4Ccno_yCnexos | 4

YWUCNo_MCNbLITAHWMA | 8

BEpOATHOCTL_YCNexa | 0,5

WMHTEerpancHan | u}

= [0,0455752
Bo3EpallaeT 0TASNEHDE 3HAYEHHE BHHOMMANEHOND PAcNpeAENEHHA,

WHTErpancsHan NorHHeckose sHaYeHHE, onNpeaenatiles B divHKLMK] HHTEMPanEHas
dvHELHA pacnpeeneHka (MCTIMHAY MnK secosan dyvHKLHA
pacnpeAensHMa (NOME).

CNpaEka No 3T0H dyvHELHKH 3HaqeHHe: 0,0455752 Ok, ] [ OTHEHA

Puc. 2

0) P=1-BHMHOMPACII(3,8;0,8,1)=1-0,010406=0,989594

Apryse Tl Y HKLMH FS__<
BMHOMPACTT

YuCcno_yCnexos |3

YuCno_MCNLITaHMA |8

BEpOATHOCTL_YCNEXa ||:|J8

WMHTEerpansHan | 1

= 0,010406
BosEpPalLEET OTASNEHDE 3HAYEHME BMHOMMANEHOND PacNpeAeneHHA,

MHTErpancsHas NorMHeckos 3HAYEHHE, ONPEAenaHILEs BHMA, GYHKLMK, MHTEMpansHas
dvHELMA pacnpeaeneHna (MCTIHA) MnKM BeCoEaA divHELMA
pacnpeagneHia (MoOME),

CMpaEka N0 3TOA GYHELLMK SHa4eHHe: 0,0104064 Ok ] [ OTHEHA

Puc. 3

Ecnu 4ucno vcnbiTaHuil 7 TOCTATOYHO BeNUKO (n > 10), TO 175 BBIYUCIICHUS



BEPOSITHOCTU TOTO, YTO COOBITHE A HACTYNHUT POBHO Ak pa3, UCIOJIb3YETCs JIOKAJIbHAS

teopema Jlaruiaca.

P k|~

n

I npq

: 1 -5 k—np
$| x| Ton —

Jnst onpenenenust BepositHocTH mpumensiercs  ¢yHkuus HOPMPACII().

ApryMeHTamMu (YHKIHMM SIBIISIFOTCS KOJIMYECTBO TMOSIBIGHUU COOBITHSL k, cpeaHee
(MaTeMaTU4ecKoe OXKHIaHUE KOJIMYECTBA MOSBICHUN COOBITHS B 71 ICTIBITAHHSIX )
n-p , CTaHIapTHOE OTKIIOHEHHUE (CpellHEee KBAaJIpPaTUYECKOE OTKIOHEHHE KOJINYECTBa
MOSIBJICHUI COOBITHS B 71 UCTIBITAHUSX ) Vnpq ( g=1—p ), noruyeckas nepeMeHHas
WNurerpanpHas, npuHumatomas 3HaueHue «JIOXKby» (unmm 0) ecnm omnpenensiercs
BEPOSITHOCTb TosiBIeHuss poBHO k coObituid wim  «MCTUHA» (wmm 1), ecnu
OTIPEICNIIETCS] BEPOSTHOCTH TOTO, YTO B 7 UCIBITAHUSAX COOBITHE HACTYIIUT HE MEHEE
k pas.

IIpumep. Haiitu BepossTHOCTH TOTO, YTO cOOBbITHE A HacTynuT poBHO 70 pa3 B
243 WCHBITAaHUSAX, €CIIM BEPOSTHOCTh TOSIBJICHUSI 3TOrO COOBITHUS B KaXJIOM
ucnbiTaHuu pasHa 0,25.

Pemienne.

n=243,k=70,p=0,254q=1-p=1-0,25=0,75

Cpennee n-p=243-0,25=60,75

Otkionenne V n-p-q=y 243-0,25-0,75=KOPEHb (243-0,25-0,75)=6,75

P = HOPMPACII(70, 60,75, 6,75; 0)=0,023111




A 1 B | ¢ b | E F G ]
n k r q Cpemuee | OTRNMoHeHHE BepoATHOCTE
243 | 70 0,25 0,75 60,75 6,75 12;E2;F2;0)
x
HOPMPACT
X |62 =70
Cpeanee [E2 %) =t0,75
CTaHaapTHOE_OTKN |F2 j‘_] =6,75
MHTErpancsHan Iu :s_] = NIOME
=0,023111187

Bo3BPAlLAET HOPMANEHYH dYHICLHID PACNPEAENEHHA,

VIHTErpankHaa NorH-eckos 3HIHEHHE, ONpEAenAHWES BHA GYHKLMH: HHTEDansHaR
dyHELHA pacnpeaeneta (MCTIHAY HiK Becosan diyHKuMA
pacnpeAeneHHA (NOME),

CNpaBKa no 3T0H dyHELHA 3Haqenme:0,023111187 Ok I OTHEHS

Jiralrp2IPIIPAIPRIIRP —= = | | —a | —a | A s

Puc. 4
OtBer: P=0,023111

ECJII/I, npu J0CTAaTOYHO OOJILIIIOM YHCIIC I/ICHBITaHI/II\(JI, HCO6XOI[I/IMO BBIYMCIIUNTD

BEPOSITHOCTb HACTYIUIEHUs coObITUs oT k; 1m0 k> pa3 ( P, kl,kz) ), UCIIONB3YIOT

UMHTETPAJIbHYI0 Teopemy Jlaruiaca:

P,k k,|~®|x,|-®[x,],
X X2
e Q‘D(x):%f e *dx - gynxuus Jlamiaca.
T o
Xl_kl_np _k,—np

Vnpq o npq
[Ipu BeIuMcIeHUU JaHHOU BeposiTHOCTH B Excel ucnons3ytot popmysy:

P,k k,|~P,|k>k,|—P, [k>=k,—1]

Bapuantel npumenenns ¢pynkimn HOPMPACTI():
1) CoGriTHe HacTynuT poBHO k pa3: = HOPMPACII(k;, n-p ; vnpq ; 0)

2) CobObITHE HaCTYUT He 60ee k pa3 (ot 0 10 k):



= HOPMPACII(k; n-p; \npq ; )

3) CoObiTue HacTynuT MeHee k pa3 (ot 0 10 k-1):

= HOPMPACII(k-1; n-p; vnpq ; I)

4) CoObITHE HACTYNIUT HE MeHee k pa3 ( OT k 110 n):

= 1-HOPMPACII(k-1; n-p ; vnpq ; 1)

5) CoObiTue HacTynut Oosnee k pa3 (ot k+1 1o n):

=1- HOPMPACII(k; n-p ; vnpq ; I)

6) CoObITHE HACTYIIUT HE MEHEE k; pa3 u He Oonee k> pa3 (oT k; 110 k):

= HOPMPACII(k;; n-p ; vnpq ,; I)- HOPMPACII(k;-1; n-p ; vnpq ; 1)

Ipumep.

BepositHoCTh mosiBIEeHHUS Ha 3aHATUSX CTylaeHTa paBHa (0,2. B

cemectpe Bcero 385 3ansTuii. KakoBa BepOSTHOCTH TOTO, YTO CTYIEHT OyzaeT

IIPUCYTCTBOBATh HE MEHEE YeM Ha 76 3aHATHIX?

Pemenue.

n=385k=76k=385,p=02,¢g=1-p=1-02=0,38
Cpennee n-p=385-0,2=77
Otkionenue V n-p-q=y 385-0,2-0,8= KOPEHb(385-0,2-0,8)=7,85
P =1- HOPMPACIL(76; 77; 7,85; 1) = 1- 0,44930724 = 0,55069276

A B C D E F G H
1 n k; k; P o Cpenuee | OTRNOHeHHE | BepoATHOCTE
2| 385 | 76 | 385 | 02 | 0,8 77 7,848566748 |(B2;F2;G2;1)
=N
i x
L5 CRMPACTT
% % [B2 =7
8| CpegHee |F2 :‘J =77
g9 CTaHAApTHOE_OTKA |G2 ] = 7,546566748
% ViHTerpancHan |1 :s_] = WCTHHA
12 = 0,44930724
13 BOBPAILEET HOPMANEHYHD diHKLKHY PAcNpEAENEHHs.
14
15|
16
=T MHTErpanbHan NorHYeckoe SHEYeHKE, aNpeAenAlLEE BHA dyHKLKK: HHTErpansHaa
— tyHKEUHA pacmpedensHA (MCTMHA) Mk BecoBan hyHKLMA
18| pacnpeaensHka (NOHE).
19|
il
21]
22 CNpaEka o 3TofA diyHELHA SHaqeHkE: 0,44930724 oK I OTmEHS
Izl
2]
|

Puc. 5



Otset: P =0,55069276

Ecnmm BeposSTHOCTh HACTYIUICHHSI COOBITHS p JAOCTATOYHO Majia, W MPH 3TOM
YHCJIO UCTIBITAHUH /1 TOCTATOYHO BEITUKO, TO JJISI BBIYUCIICHHS BEPOATHOCTH TOTO, YTO
coObITHE 4 HACTYIIUT POBHO k pa3, ucrnonb3yercs Gopmyna [lyaccona:

Me™ rnme A=n-p
P,(k)====—
k!

s Beramcienus: BepostHocTy npumensercs Gyuakmus [TYACCOH() (puc. 6).
ApryMeHTamMHu (PyHKLHMH SIBJISIFOTCS KOJIMYECTBO MOSBICHUN cOObITUS k ( B (PyHKIMH
X), cpenHee (MareMaTH4eCKOE OXKHUJIAHME KOJMWYECTBA MOSBICHUNW COOBITHS B 7
UCTIBITAHUAX) 7"'P,  Jorudeckas TiepeMeHHas VIHTerpampHas, TpUHUMAIOMIAS
3HaueHue «JIOXb» (0) ecnu ompexnensieTcss BEPOSTHOCTb TMOSBICHUS POBHO Kk

coopituii wmu  «MCTHUHA» (1), ecau omnpenensieTcss BEpOSATHOCTh TOTO, YTO B 7

UCIIBITAHUSIX COOBITHE HACTYIUT HE OoJiee k pas.

ApPryMeHThI fyYHKLLMM X

W ACCOH

%] 5|
CpegHee I :‘J =
57

MHTErpansHan I

BozBpalasT pacnpedensHme Myaccoqa,

¥ KOMMYECTED CoOBBITHA,

COQAEKS M0 3T0H dvHELLFK SHAYEHHE! Ok I OTHEHS

Puc. 6
Bapuantel npumenenns pyukiuu [TYACCOH():

1)CoObITHE HACTYIIUT POBHO Ay pa3 B 1 UCTIIBITAHUSIX:

= TIYACCOH(ko; n-p ; 0)



2)CoObITHE HACTYIIUT He OoJiee ky pa3 B 1 HCIBITAHUSX:
=IIYACCOH(ky,; n-'p ;1)
3)CobsiTHe HaCTYUT OoJee ky pa3 B 7 UCTIBITAHUSAX:
= 1-ITYACCOH(ky, n-p ;1)
4)CoObITHE HACTYIIUT HE MEHEe ky pa3 B 71 UCIIBITAHUSIX:
=1-IIYACCOH(ko-1,; n-p ; I)
5)Co0bITHE HACTYTIUT MEHEE ky pa3 B # UCIIBITAHUSX:

=IIYACCOH(ky-1; n-p ; 1)

6)Co0ObITHE HACTYNIUT HE MEHee k; pa3 u He Oonee k> pas (0T k; 10 k»):

= IIYACCOH(kz; n-p ; 1)- HOPMPACTI(ki-1; n-p ; I)

IIpumep. BepostHocts BeiMrpeimna B Jjorepee paBHa 0,001. Kaxosa
BEPOSTHOCTh

Toro, uto cpeau 1 000 Hayraa KyTUIEHHBIX OUJIETOB: @) POBHO 5 BBIMTPHIIIHBIX;
0) HE MeHee 5 BBIUTPBIIIHBIX?

Pemenne.
a) p=0,001; n=1000; A=n-p=1000-0,001=1:%, =5
Pioo(5) =1ITYACCOH(S; 1; 0) = 0,003065662

A B = 0 E F G H |
1 n k kg k> P o Cpenree | OTK/I0HeHHE | BepOoATHOCTE
2 1000 5 0,001 1 | H(B2;G2;0)
|3
N x
15 WACCOH
% % [e2 S]=5
a CpeaHes |GZ :"J =1
9 MHTErpanbHas ID | = NOME
10
11 = 0,003065662
12 BosEpalasT pacnpeeneHie MyaccaHa,
13
|14 |
|15 | MHTerpanbHas norM4eckoe 3HaHEHHE, ONPeAEnSoWEs BHA DYHKLHKH: HHTEMpansHas
16 diyHKUHA pacnpeaeneHa (MCTIAHA) HNM BecoBas dyHKUHA
17 pacnpeaensHHA (MOME),
15
19
20
57 CNpaBka No 310 diyHELMK SHaqeHKe: 0003065652 OF I OTHEHS
7

Puc. 7



Ortger: P = 0,003065662
6) p=0,001; n=1000; A=n-p=1000-0,001=1;f, =5
P.(k> 5)=1-TIYACCOH(4; I; I)=1- 0,999405815 = 0,00594185

A B [ D E F G H |

1 n E ki k) P o Cpenuee | OTR/I0HeHHE | BEpoATHOCTE

2 1000 5 0,001 1 | HB2;G2:1)
3
E x
% ¥ &CCOoH
= % B2 =5

a CpeaHee IGZ j‘_] =1
i HMHTerpansHasa |1 ik_] = WCTHHA

10

11 = 0,999405815

12 BosBpalaeT pacnpeAsneHHe MyaccoHa,

13
d4

15
= MHTerpanbHasa norvyeckoe SHAYEHHE, ONpeAEnALLES BMA hyHKUMH: HHTErpanEHasn
16 | tryHIELMA pacrpeaeneHa (MCTHHA) M Becosan deyHkLHa

17 pacnpeaenedia (NOM¥E),

18

19

20

21 CNpaEka No 3T0A dreHkiHH SHa4eHHe: [, 999405515 OK I CITHEHE

22

23

Puc. 8.

Otset: P =0,00594185

Uucno ky (HacTymieHus: COOBITHS B HE3aBUCUMBIX UCIIBITAHUSIX, B KAXKIOM U3
KOTOPBIX BEPOSTHOCTD MOSIBJIICHUSI COOBITHSI paBHA p) HA3bIBAIOT HAMBEPOSTHEUIIINM,
€CJIM BEPOSATHOCTH TOTO, YTO COOBITHE HACTYIIUT B ATUX UCTIBITAHUSAX Ky pa3s,
MpeBbIIaeT (WM, MO KpaitHel Mepe, He MEHbIIIE) BEPOATHOCTH OCTaIbHBIX
BO3MOXXHBIX UCXOJ0B UCIIBITAHUN.

HauBeposiTHeiiliee ynucio HaCTyTUIEHU COOBITHS OIEHUBAETCS C MTOMOIIBIO
HEpPABEHCTBA!
n-p—q<k,<n-p+p

W3 nmonyueHHOro MHTEepBajia BEIOMPAIOT HATYPaIbHOE YUCTIO.

IMpumep.

HcnpiThiBaeTCS KaXIbli U3 15 37IEMEHTOB HEKOTOPOTO YCTpoMcTBa. BeposITHOCTH
TOTO, YTO BJEMEHT BBIAEPXKUT ucnbiTaHue, paBHa 0,9. Kakoe uuncino 31eMeHTOB
BEPOSATHEE BCETO BBIICP/KAT UCIIBITAHUE?

Pemenune.

n=15,p=09,q=1-0,9=0,1



n-p—q<k,<n-p+p
15-0,9-0,1<k,<15-0,9+0,9
13,5<k,<14,4

ko= 14

Otsert: ky= 14



3anauu.

1.MacTtep 00cayKMBaEeT MIECTh OAHOTUITHBIX CTAHKOB. BEpOSITHOCTH TOT0, UTO CTAHOK
notpeldyeT BHUMaHUs MacTepa B TeueHue aus, pasHa 0,2. Haiftu BeposSTHOCTH TOTO,
YTO B TEUCHUE JIHS MACTEPy MPHUETCS BMEIIAThCA B pa0OTy CTAHKOB: a) MEHbIIIE

OJTHOTO pa3a; 0) OoJblle ABYX pa3; B) OT ABYX JI0 MSATH pa3.

2.B ocBemiennu nomenieHus Gupmbl ucnoab3yroTcs 20 nammnoyek. s kaxaoi
JIAMIIOYKHU BEPOATHOCTH TOr'0, YTO OHA OCTAHETCS UCIIPABHOM B TEUEHUE I0/J1a, paBHA
3/5. KakoBa BEpOATHOCTb TOTO, YTO B TEUEHHE rojla MPUIETCA 3aMEHUTh HE MEHBIIIE

ITOJIOBUHEI BCEX JIAMIIOYEK?

3.BeposATHOCTB TOrO, UTO CTYACHT 3a0pOCUT MY B KOp3uHY, paBHa 0,4. CTyaeHT
npou3Bel 24 6pocka. HaliTn HanBeposTHEHIIIee YHCIIO TONagaHuid U

COOTBCTCTBYIOIITYIO BEPOATHOCTD.

4.BepOosATHOCTH NONAaJaHKsl B MUIIEHb IIPY OJHOM BBICTpEJIE IS JAHHOTO OXOTHHKA
paBHa 0,9 u He 3aBUCHUT OT HOMepa BeicTpena. Haiitu Hanbonee BeposSTHOE YUCIIO
IIONIaJJaHNUH B MUIIECHB IIPU 7 BBICTPENIAX U COOTBETCTBYIOILYIO 3TOMY YHCILY

BCPOATHOCTD.

5.CTpenok CTpessieT 1o LeNH 10 IepBoro nonaganus. HailTu BeposiTHOCTb TOTO, 4TO
y CTpEeJIKa OCTAHETCS XOTs Obl OJIMH HEU3PACXOJOBAHHBIN ATPOH, €CJIU OH MOTY4Yui 7

NaTPOHOB U BEPOSTHOCTD MOMAIaHus B IIENIb ITPH OJAMHOYHOM BEICTpesie paBHa 1/7.

6.BeposTHOCTB BeTpeTuTh Ha yauue 3HakoMoro pasHa 0,1. Ckonbko cpeau nepBbix

100 cryyaliHBIX IPOXOKUX MOKHO HAJEAThCA BCTPETUTH 3HAKOMBIX ?

7. UrpanbHas kocTh OporieHa 5 pa3. UeMmy paBHaA BEPOATHOCTD BBITIAJICHUS €AMHUIIBI

XOTs1 OBl O7IMH pa3?

8.KakoBa BeposSITHOCTB TOTO, uTO NpH 18 OpocaHusix MOHETHI repO BhINaAeT poBHO 10

paz?

9.Bcx0oKeCTh CEMSIH acTphl JAHHOTO COPTa OLEHUBAETCS BEposATHOCTHIO 0,85. KakoBa

BCPOATHOCTD TOI'O, 4TO N3 CEMHU ITOCCAHHBIX CCMAH B30ﬁﬂYT HC MCHEC I-IeTBIpéX?

10.Monera 6pomena 10 pa3. KakoBa BEpoSATHOCTb TOT0, YTO TepO BhINaAeT oT 4 A0 6



paz?

11.B macTepckoit paboTatoT 8 MOTOpPOB. J{JIsl KasKI0ro MOTOpa BEPOSITHOCTh
neperpesa Kk ooeeHHOMY nepepbiBy paBHa 0,8. Haiitu BepoaTHOCTH TOTO, YTO K

00CICHHOMY TIepEPBIBY MIEPETrperoTcs 4 MOTOpA.

12.CaxxeH1pl COCHBI PUKUBAIOTCS C BEPOSITHOCTHIO 0,9. HaliTn BEpOsATHOCTH TOTO,
410 U3 400 mocaXKEHHBIX CAXKEHIIEB YHCIIO PHKUBIIUXCS OyJIET 3aKII0UYEHO MEKITY

348 u 368.

13.BeposTHOCTH BBI3IOPOBIICHUS OOJLHBIX MPU IPUMEHEHUH HOBOTO JIEKapPCTBA
coctaBisieT 85%. B GonpHuUIly Ha JiedyeHre nojaoxmwin 125 6onpHbix. KakoBa

BEPOSATHOCTH TOTO, 4TO 117 M3 HUX BbLIECUATCS?

14.Urpanbhyto kocTh OpocaeM 15 000 pa3. KakoBa BepOATHOCTb TOr0, YTO HIECTEPKA

nosiButcs He MeHee 2 000 u ne 6onee 2 500 paz?

15.MebGenbHas pabprka mpou3BOIUT MPOAYKIINIO, cpeau kotopoit 90 % BeIcIIero
kadecTBa. KakoBa BeposTHOCTH TOTO, 4TO cpenu 200 uznenuii 3Toit padbpuxu

BBICIIIETO copTa OyneT: a) He MeHbine 160; 6) He 6onpbire 1707

16.bbu10 nocaxeno 800 nepeBbeB. UeMy paBHA BEPOATHOCTH TOTO, YTO
MPUKUBIIUXCS JepeBbeB Ooblie 350, eciii BEpOSATHOCTh MPUKUBAHUS JIJISI OJTHOTO

nepeBa paBHa 0,857

17.BeposiTHOCTD BBIMTPBILIA IO OOJUTAIUAM 3aiiMa 3a BCE BPEMsI €ro IeUCTBUS paBHA
0,25. KakoBa BEpOATHOCTb UE€JIOBEKY, KyNIUBIIEMY 6 OOIUranuii, BBIUTPATh 1O

YETBIPEM U3 HUX?

18.Urpansuyto kocTh OpocaroT 180 pa3. CkoibKo pa3, BEposiTHEE BCETO, BHIMAACT

IecTh 04KOB? HailTii BEpOSATHOCTH 3TOTO COOBITHS.

19.BeposATHOCTH NOSABICHUA Ha 3aHATUSIX CTyleHTa paBHa 0,2. B cemecTpe Bcero 385
3ansTui. KakoBa BEpOSITHOCTB TOTO, YTO CTYACHT OyJIET MPUCYTCTBOBATh HE MEHEE

yeM Ha 76 3aHITUIX?

20.Momnety 6pocarot 387 pa3. KakoBa BEpOSITHOCT TOTO, UTO TepO P 3TOM

BbITIaJIeT He MeHee 195 pa3, Ho He 6onee 207 paz?



21.BeposiTHOCTH OMO37aTh Ha 3JIEKTPUUKY JIJIs1 CTy/IEHTa ekeHeBHO paBHa 0,15.
Crynent e3aut Ha yu€Oy 236 nuelt B roay. HailTu HauBeposiTHeHIIIee Yuciio

OMNO3/IaHHI B TeUeHHE rofa. KakoBa BEpOATHOCTb 3TOrO 4nciia?

22.BeposITHOCTh TOTO, YTO TEJIEBU30P B TE€UECHUE FAPAaHTUHHOIO CPOKa MOTpeOyeT
peMonTa, paBHa 0,03. Haiftu BeposiTHOCTB TOr0, uTo U3 10 TEIeBU30POB XOTS ObI

OJIMH MOTPEOyET peMOHTA B TEUEHHUE FapaHTUIHOIO CPOKa.

23.BepoATHOCTh U3rOTOBJICHUS JICTAJIM BBICILIETO KAYeCTBA HA JITAHHOM CTAHKE paBHA
0,43. HaiiTu HauBeposITHEMIIEE YHCIIO JETAJICH BhICIIETro KayecTBa cpeau 250

neraneid. Yemy paBHa BEpOSITHOCTh 3TOTO COOBITUA?

24.BeposITHOCTh TOTO, YTO TEJIEBU30P B T€UEHUE FAPAaHTUHHOIO CPOKa MOTpEeOyeT
pemonTa, paBHa 0,003. Haiitu BeposiTHOCTH TOTO, uTO M3 1000 TeneBU30pOB XOTS ObI

OJIMH MOTPEOYyET pEMOHTA B TEUEHHUE FapAHTUIHOIO CPOKa.

25.BeposiTHOCTB c00s B TIporpaMMe B TEUEHHUH OJIHOTO 3ammycka paBHa 0,002. Kakosa

BEpPOSTHOCTH TOTO, uTo Ipu 3000 3amyckoB cOoit mpou3zoiiaeT He 6osee 10 pas?

26.BepositHOCTh TTOTepH 0AHKOBCKOM MtacTukoBoi kapThl paBHa 0,001. KakoBa
BEPOSITHOCTH TOTO, uTo cpeau S000 ThICSY KapT HaXOSIIMXCS B TTOJIb30BAHUH OyJIeT

notepsino 6onee 207

27.BeposiTHOCTh TOBpEXKAEHUS OAHOM aetanu npu nepeBo3ke paBHa 0,003. Kakosa

BEPOSITHOCTb TOTO, 4TO TIpu niepeBo3ke 1000 neraneit OyneT moBpexaeHO S neTaneit?

28.J1n1s ocBemeHus ropoja ucnodibdytores 5000 nammnouek. s Kaxa0M JIaMIIOUKH
BEPOSTHOCTB TOT'O, YTO OHA NIEPETOPUT B TeueHue roaa, pasHa 0,002. Kakosa
BEPOATHOCTH TOTO, YTO B TEUCHHE TOa MPUIAETCS 3aMEeHUTh He MeHbIe 100 Bcex

JJaMIT04ueK?

29.Puck HeBbILIaThl 01HOTO Kpenuta coctaniseT 0,005. KakoBa BeposSTHOCTb, UTO

cpenu 2000 B34TBIX KpEeaUTOB Oy/IET HE BblIIadeHo Oosiee 10?7

30.BepositHOCTh BhIMIphIlIa B JioTepee paBHa 0,001. KakoBa BEpOsSTHOCTH TOTO, YTO

cpenu 1000 Hayran KyrjieHHbIX OmiieToB HE MeHee 307



3amaun

Homep Howmep 3anaun
sapuanma
1 1 4 9 8 12 17 29 30
2 2 6 7 11 15 19 26 28
3 4 5 16 20 21 23 28 30
4 3 10 12 13 14 18 25 24
5 5 6 9 10 11 13 27 25
6 6 8 12 14 15 17 24 28
7 1 3 7 14 15 16 29 25
8 2 4 8 10 12 14 28 30
9 5 7 9 11 13 15 29 24
10 6 8 10 14 16 18 27 28
11 2 5 11 13 17 20 26 27
12 3 10 12 17 18 19 27 29
13 4 9 13 16 19 20 25 26
14 6 11 14 15 17 18 24 28
15 7 12 15 16 18 20 29 30




Jlaboparopnas padota Ne 4
JluckperHas ciaydaiiHas BEJIMYMHA.

JuckpetHoil ciydaitHOM BenuuumHOM (X) Ha3bIBaeTCsl cllyyailHas BeEJIWYWHA,
KOTOpasi B PE3yJIbTaTe€ HUCHBbITAHUSA MPUHUMAET OTACJIbHbIE 3HAUYCHHS (X; X2, ...) C
OMpEeNEeNEHHBIMU  BEPOSITHOCTAMU  (p;, p2,  ...). UYHCIO BO3MOXHBIX 3HAUYECHUU
JUCKPETHOM Clly4yallHOM BETMUYMHBI MOXKET ObITh KOHEYHBIM U O€CKOHEUHBIM.
CoOTHOIIIEHNE, YCTAHABIMBAIOIIEE CBS3b MEXIY OTAEIbHBIMH BO3MOYKHBIMU
3HAQUEHUSMHU CIy4YalHOW BEJIWYMHBI M COOTBETCTBYIOIIMMHU KM BEPOSTHOCTAMH,

HAa3bIBACTCS 3aKOHOM PACIPEICIICHUS JUCKPETHON CIIy4YaliHOM BEJIMYMHBI:

X X X Xn

P Di )22 Dn

n

z pi=1
i=1
3akoH (psia) pacmpenenieHuss MOXHO H300pa3uTh rpaduyecKkd, B BUIE TOYEK C
KOOpAMHATaMU (X;, pi), COEIMHEHHBIX oOTpe3kamu. [lodyyumM MHOTrOYroJbHUK
pacrpeiesieHus1 BEpOSTHOCTEH (ITOJIUTOH pacpeIeSICHHUS).
JluckpeTHas ciydaiiHasi BeTMUMHA MOKET OBbITh 3a/1aHa (DyHKIMEN pacipeesieHusl.
@OyHKIMEN pacrpeaeneHus ciayyaiHoil BenuuuHbl X HasbiBaeTcs GyHKuus F(x),
BBIPAXKaIOIasi BEPOATHOCTH TOT0, YTO X MPUMET 3HAYEHUE, MEHBIIIEE YEM X:

F(x)=p (X<x)

IIpumep. 3akoH pacnipeneneHus CIy4aiHOM BEIUYUHbI X :
X 0 1 2 3

P 10,198 10,457|0,293 1 0,052

4
Tposepka: 2., p,=0,198+0.457+0,293+0,052=1
i=1

DyHKIUS pacipeaeeHns BEpoSTHOCTENH F(x) ciay4aliHOM BETUUUHbI X
0, x<0

0,198, 0<x<1

Flx|=/  0,198+0,457=0,655, 1<x<2

0,198+0,457+0,293=0,948, 2<x<3

0,198+0,457+0,293+0,052=1, x>3




0, x<0
0,198, 0<x<1
F(x|=10,655, 1<x<2
0,948, 2<x<3

1, x>3

Jlst moctpoenus rpaduka GyHKIIUN PACTIPEIEICHIS UCTIONB3YEeTCs (DYHKITUS MacTep
noctpoeHus nuarpamm (MeHio BeraBka — Jluarpamma — Toueunas)

MacTe p anarparws (war 1 nz 4): TN uarnparsibl |E|rg|

CTaHAapTHEIS |HECTaH.a.apTHble

Twvn: Bra:
M MMCcTOrpamva A

— L | ]
B MiHefiiaran * .
|ﬁ Mpadk .5,
i Kpyrosaa

o ToHEYHaA

‘ C ofnacTamH
e ] Koneuesan

@ NenecTrosan
@ MoBEpxHOCTE
o MysbIpEKOEaA

| %

TOUEYHSA AMArPAMME CO FHAYSHHAMM,
COEAMHEHHEIMK CTNE¥HESHILLMMH THHHAMK
fes MapKEpDE,

[ MpOCMOTP PESYARTATA ]

[ fanee = ][ [oToB0 ]

(danee — Psan — Jlo6aButh) Jl0OaBiseTCSl CTOIBKO PSJOB, Ha CKOJIBKUX HMHTEpPBAJIaxX
3a1aHa QYHKIUSI pacpeiesIeHuUs.
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I'paduk pyHKIMH pacTipeneneHus:

F(x)
--------------------------- T - "
L e
0,6 -
O d e
;2 [
2 -1 0 1 2, 3 4 X

YucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIyYaHOW BEJIMYUHBI.
MareMatnyeckoe 0KUIaHUE CIIyYaluHOU BEIIMYUHBI X.

M(X):é Di* X;
Jlucriepcust ciiydailHOW BEJIMYUHBI X.
D(x|=M|[x—M(x|[|=M(x*]- M (X |[=} px}~(M|X]]

CpeaHee KBaApaTHUICCKOC OTKIIOHCHUC.

olX|=VD[X]|



O06001IEHHBIMY YUCIIOBBIMU XapPaKTEPUCTUKAMU JIJISl CTyYalHBIX BEJIMUMH B TEOPUU
BEPOSTHOCTEM, & TAKKE MATEMAaTUYECKOM CTATUCTUKE SIBJISIOTCS HA4YaJIbHbIE U
LEHTPAJIbHbIE MOMEHTBI.

HavanbHbIM MOMEHTOM A-TO MOPSAKA CIIy4yallHOM BEJIMYMHBI X HAa3bIBAIOT

MAaTEMAaTHYCCKOC OXKNJaHHUC OT BCIIMYNHEI B k-o¥i crenenu:

‘Xk:M (Xk):i pi.Xf
i=1

k=1,2,3, ..
n
} 0(1=M(X):Z DX,
HavanbpHplii MOMEHT IEPBOTO NOPSIAKA: i=1
n
2 2
o (XZZM ( X ): pl X
HayayibHbIii MOMEHT BTOPOTO IIOPSIIKA: i=1
n
— 3| 3
. “3_M(X )_ DX,
HavanbHplil MOMEHT TPETHETO MOPSAIKA: i=1
[leHTpanbHBIM MOMEHTOM A-I'O MOPsI/IKa CITy4aiiHON BeTUYHHBI X HA3bIBAIOT
k
MaTeMaTU4YECKOE OXKUIaHUE OT BEIUYHUHBI (X -M(X )) :
n
k k
Uk:M((X_M (X)) ):Z pi'(xi_M(X))
i=1 , k=1, 2, 3, ...

L{eHTpanbHbIi MOMeHT repBoro nopsika: K1 =M (X -M[X||=M[X)-M(X]|=0

[{enTpanbHBIA MOMEHT BTOPOTO MOPSJIKA!

w,=M ([ X =M (X )|= p,{x—M|X|['=DIX|=M(X*]~[M|X|'= 0,
i=1

L{eHTpanbHBIM MOMEHT TPETHETO NMOPSIAKA:

u3=M((X—M(X))3):g plx—M[X|]



Bce pacdersl oopMIISIIOTCS B BUJIE TaOIHITBI.

Cymma
X
P
MX) = & -MaremaTtuueckoe
OKuJlaHue (HavajabHbI MOMEHT
X*P MIEPBOTO MOPSIKA)
&, - HagampHBIM MOMEHT
X**P BTOPOT'O MOPSIKA
®; - HayanpHBINA MOMEHT
X*P TPETHETO MOPSAKA
OTKIIOHEHHE CITy4yallHOU
BEJIMYUHBI OT €€ MATEMATHYECKOTO
X-M(X) OXXKUJaHUS
M, - LleHTpanbHbIA MOMEHT
(X-M(X))*P MIEpBOro MOpsaKa
DX)= W, -ucnepcus
(LIeHTpaTbHBIII MOMEHT BTOPOTO
(X-M(X))**P HOPSIIKA)
M3 - LleHTpanbHbIi MOMEHT
(X-M(X))’*P TPETHETO MOPSIKA
[IpoBepka ocymiecTBIsIETCS IO CAEAYIOMUM GopMyiam:
H; =0
Hy =&, — O(i

— 3
M= 0 — 30 0, + 2 ]

3anaHue.
1.ITocTpouTh MHOTOYTOJILHUK PaCIIpEICICHUS.
2.CocTaBuTh (PYHKIHIO pacTIpeAesIeHUs U IOCTPOUTDH €€ rpaduK.
3.HaiiTu HayanbHbIE U [IEHTPAJIbHBIE MOMEHTHI IEPBOTO, BTOPOTO U TPETHETO
HopsaKa. BIMOIHUTE IPOBEPKY PacyeTOB.
4.HaiiTu 4nciaoBbIE XapaKTEPUCTUKHU CIIy4aliHON BEIMYMHBI (MATEMaTUYECKOE
OXHJIaHUE, TUCIIEPCUI0, CPEIHEE KBAIPATUUECKOE OTKIOHEHHUE).

Bapuant Ne 1

X 23 28 34 45 47 52 56 67 69 73

P 0,01 | 0,03 0,04 0,13 | 0,15 0,28 0,16 | 0,08 | 0,06 | 0,06




Bapuant Ne 2

X 35 40 46 57 59 64 68 79 81 85

P 0,05 | 0,07 | 0,14 | 0,31 | 0,18 | 0,11 | 0,05 | 0,04 | 0,03 | 0,02
Bapuaut Ne 3

X 65 115 175 285 305 355 395 505 525 565

P 0,02 | 0,03 | 0,04 0,01 | 0,13 | 0,15 0,16 | 0,24 | 0,09 | 0,03
Bapuaut Ne 4

X 64 79 97 130 136 151 163 196 202 214

P 0,01 | 0,04 | 0,08 | 0,13 | 0,34 | 0,18 | 0,12 | 0,07 | 0,02 | 0,01
Bapunant Ne 5

X 61 71 83 105 109 119 127 149 153 161

P 0,01 | 0,02 | 0,04 025 | 0,19 | 0,18 ' 0,16 | 0,08 | 0,04 | 0,03
Bapuaut Ne 6

X 14 18 25 36 42 54 63 69 75 82

P 0,02 | 0,03 | 0,04 | 0,12 | 0,15 | 0,26 | 0,15 | 0,09 | 0,08 | 0,06
Bapuant Ne 7

X 26 30 37 48 54 66 75 81 87 94

P 0,05 | 0,07 | 0,12 | 0,26 | 0,18 | 0,14 | 0,07 | 0,05 | 0,04 | 0,02
Bapuant Ne 8

X 5 25 60 115 145 205 250 280 310 345

P 0,02 | 0,03 | 0,05 | 0,12 | 0,14 | 0,15 | 0,17 | 0,19 | 0,09 | 0,04
Bapuaut Ne 9

X 37 49 70 103 121 157 184 202 220 241

P 0,01 | 0,03 | 0,06 0,13 | 0,24 | 0,22 | 0,15 | 0,09 | 0,04 | 0,03
Bapuant Ne 10

X 43 51 65 87 99 123 141 153 165 179

P 0,03 | 0,04 | 0,08 023 | 0,17 | 0,14 0,12 | 0,09 | 0,06 | 0,04
Bapuant Ne 11

X 55 58 64 71 77 83 89 92 97 103

P 0,01 | 0,03 | 0,04 | 0,13 | 0,15 | 0,28 | 0,16 | 0,08 | 0,06 | 0,06




Bapuant Ne 12

X 67 70 76 83 89 95 101 104 | 109 | 115

P 0,05 | 0,07 0,014 0,31 | 0,18 ' 0,11 0,05 | 0,04 | 0,03 | 0,02
BapuanTt Ne 13

X 0 9 27 48 66 84 102 111 126 | 144

P 0,02 A 0,03 0,04 | 0,11 | 0,13 | 0,15 | 0,16 | 0,24 | 0,09 | 0,03
Bapuant Ne 14

X 160 | 169 | 187 | 208 | 226 | 244 | 262 | 271 | 286 | 304

P 0,01 | 0,04 0,08 f 0,13 | 0,34 | 0,18 | 0,12 | 0,07 | 0,02 | 0,01
Bapuant Ne 15

X 125 | 131 143 | 157 | 169 | 181 193 | 199 | 209 @ 221

P 0,01 | 0,02 0,04 025 | 0,19 0,18 | 0,16 | 0,08 | 0,04 | 0,03




Jlaboparopnas padota Ne 5

«IlepBuuHast 06pabOTKa IMIUPUUECKUX TAHHBIX)

Nmeronuiicst HaOop IMINUPUUYECKUX JAHHBIX SIBISIETCS BHIOOPKON M3 T€HEPaIbHOM
COBOKYITHOCTH.

Habop naHHBIX pacnoioKeHHBIN B MOPSAKE BO3pAacTaHUsl, Ha3bIBAETCS
BapUaLMOHHBIM psiioM. Eciu Habop 1aHHBIX JOCTATOYHO OOJIBIION, TO yI0OHEE
BCETO MPEICTABUTD €T0 B BUJE HHTEPBAIBHOTO BAPUALMOHHOTO PsIA.

JIJ1s TOCTpOEHUSI HHTEPBAIBHOTO BAPUALIMOHHOTO PsiJIa HEOOXOAUMO BBITIOJIHUTH
CIIEIYIOIIME NICUCTBUS:

1. Mmerommecss naHHbIE PacnoyIaratoT B OPSIAKE BO3PACTAHUS.

2.B BBIOOPKE OMPEAEIIAIOT caMoe OOITbIoe Xmax M caMOE MAJICHBKOE Xmin 3HAUCHHUE
M3y4aeMoro Ipu3HaKa.

3.0mpeessoT pasMax BapbUpOBAHMS R~ Xmax ™ Xumin .

R
h=2
4.0HpCJICJ'I$IIOT MAPHUHY YaCTUYHBIX HHTCPBAJIOB k , TJE k — 4HCII0 YaCTUYHBIX

MHTEPBAJIOB (11e710€ YUCII0). YUCIIO HHTEPBATIOB MPUOIU3UTEIHHO MOKHO
OTPe/IeINTh ¢ TOMOIIBIO popmyitsl Ctepxkeca: K=1+3,32:1gn (n — o6Bem
BBIOOPKH).

5.HwokHss TpaHUIia IIEPBOrO HHTEPBaia o BBHIOMpAETCs TaK, YTOOBI MHHUMAIIbHAS

BApPHAHTa BLIOOPKHU X)) NIONA/1aj1a IIPUMEPHO B CEPENUHY 3TOr0 UHTEPBAIA:

min

1
Xo=Xpin——="h
2 | TIpomexyTouHbIE HHTEPBAIIBI IIOMYYAOT MPUOABIASL K KOHITY

Npe/IBILYEro MHTepBaIa UTMHY 9acTHYHOro uHTepBana h: Xi =X Th, 1=1,2, ...
ITocTpoeHue IIKaIbl HHTEPBAJIOB HA OCHOBE BLIYHCIICHUS IPAHKL MHTEPBAIIOB

MpoAO0LKACTCA A0 TCX IIOP, IIOKA BCINYHWHA Xi YAOBJICTBOPACT COOTHOIICHUTO:!

6.1ToacunThIBaETCS KOMMYECTBO 3HAYCHUM MPU3HAKA, MOMAJAI0MINX B KK



YaCTUYHBII UHTEPBAJ (4aCTOTHI ;).

7.Pe3ynbratel popMupyroTcs B Bue TaOIUIIbI, KOTOPAs U SBIISETCS] HHTEPBAIbHBIM

BapyallMOHHBIM PAOOM:

[ X0, %))

[x,x,)

[ X, X3)

[ X1, X;)

X1 x;]

n;

n;

n;

n;

1473

k
n,=n

1

[TocTpouTh MHTEPBAIBHBIN BapUALMOHHBIN PSIA.

3aganue.

! (ITpoBepka: cymma 4acToT JIOJKHA COBIAAATh ¢ 00bEMOM BBIOOPKH).




Bapuant Ne 1.
[TopaxxeHHOCTh OTJIIMBOK TOYEUHBIMU MOBEPXHOCTHBIMU JiehekTamu (TI]

Ne /it TIT, % Nen/n| Tlopaxennocts TII/, %
1 10,56 41 20,71
2 10,98 42 20,89
3 12,45 43 21,24
4 12,47 44 21,67
5 13,37 45 21,72
6 13,38 46 21,96
7 13,81 47 21,96
8 13,91 48 22,31
9 14,3 49 22,5
10 14,79 50 22,68
11 14,84 51 22,79
12 15,24 52 23,03
13 15,29 53 23,06
14 16,31 54 23,26
15 16,39 55 23,54
16 16,41 56 23,6
17 16,52 57 23,92
18 17,19 58 24,19
19 17,21 59 24,25

20 17,27 60 24,71
21 17,3 61 24,71
22 17,39 62 24,73
23 17,6 63 25,1

24 17,62 64 254

25 17,75 65 25,56
26 17,92 66 25,61
27 18,58 67 25,64
28 18,62 68 26,81
29 18,69 69 26,86
30 18,72 70 27,07
31 19,4 71 27,58
32 19,4 72 27,58
33 19,57 73 27,69
34 19,89 74 28,6

35 20,06 75 29,08
36 20,17 76 30,26
37 20,2 77 30,74
38 20,41 78 30,86
39 20,48 79 30,86
40 20,62 80 33,76




Bapuant Ne 2.

I{ens! Ha oqHOKOMHATHBIC KBapTUphl B Mockse (2001 rog).

Nom/mm | Ilena, Toic. ycir. enx. | Ne m/m Ilena, ThIC. yCII. €.
1 28 36 37
2 28 37 37
3 28 38 38
4 28 39 39
5 29 40 40
6 30 41 40
7 30 42 40
8 30 43 40
9 30 44 40
10 30 45 40
11 30 46 41
12 31 47 41
13 31 48 42
14 31 49 42
15 32 50 43
16 32 51 43
17 33 52 43
18 33 53 43
19 33 54 43

20 33 55 43
21 33 56 43
22 33 57 45
23 33 58 48
24 33 59 51
25 34 60 51
26 35 61 52
27 35 62 53
28 35 63 53
29 35 64 54
30 35 65 57
31 36 66 58
32 37 67 59
33 37 68 60
34 37 69 70
35 37 70 75







Bapuant Ne 3.
I{ensr Ha aBTOMOOMIIE Opel Astra Ha BTopuaHOM poiHke (2008 rom).

Nen/m | LleHa, py6. Ne n/mt Llena, pyoO.
1 212000 41 283620
2 215000 42 285000
3 230000 43 285000
4 230000 44 290000
5 235000 45 293400
6 239610 46 298290
7 240000 47 300000
8 242055 48 300735
9 244500 49 300735
10 245000 50 305000
11 245000 51 305625
12 250000 52 310000
13 250000 53 310000
14 250000 54 315000
15 250000 55 316500
16 251835 56 317825
17 253000 57 320000
18 254280 58 320000
19 256725 59 322740
20 256725 60 323370
21 256725 61 330075
22 260000 62 332520
23 260000 63 335000
24 265000 64 340000
25 266505 65 342275
26 268950 66 350000
27 268950 67 350000
28 270000 68 354000
29 270000 69 354525
30 275000 70 356000
31 275000 71 359300
32 275000 72 359415
33 275000 73 360000
34 275000 74 366750
35 278730 75 366750
36 280000 76 369000
37 280000 77 380000
38 281175 78 380000
39 282000 79 402416
40 283620 80 452325




Bapuant Ne 4.

Yucno pepmepckux X03sHUCTB IO CyObeKTaM poccuiickoil penepannu Ha koHer 2005 rona.

Nen/m  |Uwmceio Xo3siicTB Nem/m  YUwmcio X034iCTB
1 13 41 1993
2 30 42 2037
3 65 43 2097
4 202 44 2101
5 236 45 2107
6 289 46 2118
7 310 47 2161
8 407 48 2195
9 412 49 2232
10 422 50 2376
11 462 51 2463
12 579 52 2518
13 704 53 2575
14 722 54 2722
15 758 55 2726
16 868 56 2985
17 937 57 2993
18 1030 58 3005
19 1062 59 3050
20 1078 60 3050
21 1108 61 3251
22 1110 62 3346
23 1140 63 3550
24 1183 64 3856
25 1202 65 4035
26 1204 66 4081
27 1322 67 4591
28 1343 68 4699
29 1350 69 4811
30 1391 70 4990
31 1395 71 5487
32 1448 72 6097
33 1497 73 6574
34 1511 74 6965
35 1715 75 7481
36 1788 76 10844
37 1870 77 14431
38 1880 78 15033
39 1893 79 16846
40 1894 80 37911




Bapuant Ne 5.
PefiTunr no maremarnyeckoMy ananu3zy cryiaentoB notoka UBII, BC (2008-2009 yu. ron).

Ne i/m | Pewitunr, % | Nen/m | Petituar, %
1 0 38 63
2 7 39 64
3 13 40 65
4 24 41 65
5 30 42 67
6 31 43 70
7 32 44 70
8 33 45 70
9 35 46 70

10 37 47 70
11 37 48 73
12 38 49 74
13 38 50 74
14 40 51 75
15 42 52 76
16 43 53 76
17 45 54 77
18 47 55 78
19 48 56 78
20 48 57 80
21 49 58 80
22 49 59 80
23 50 60 80
24 51 61 81
25 52 62 82
26 53 63 84
27 55 64 85
28 55 65 85
29 56 66 88
30 56 67 89
31 57 68 92
32 58 69 93
33 60 70 94
34 61 71 95
35 61 72 95
36 62 73 98
37 62 74 99







Bapuant Ne 6.
[enst Ha aBToMOOWITE T O Y O T A Ha BropruHOM pbeiHke (2008 ro).

Ne i/ Hea, TeIC. Nen/m  [Ilena, ThIC. JOJTAPOB
JIOJLTApPOB

1 8 36 21,2
2 9 37 21,3
3 9,5 38 22
4 9,5 39 23
5 10 40 23
6 10,5 41 24
7 11 42 24
8 11 43 25
9 11,5 44 25,5
10 11,6 45 25,7
11 12 46 26
12 12 47 27
13 12 48 27
14 12,3 49 27
15 12,4 50 28
16 13,5 51 28
17 13,5 52 29
18 14 53 29
19 14 54 31
20 14,5 55 32,3
21 15 56 33
22 15,6 57 33
23 16 58 354
24 16 59 37
25 16 60 38
26 16 61 40
27 17 62 42
28 18 63 45
29 18 64 45,2
30 19 65 45,6
31 194 66 45,7
32 20 67 49
33 21 68 55,3
34 21 69 56
35 21 70 56,2




Bapuant Ne 7.

Peittunr no nuneitHoOM anredpe cryaento noroka PO, 30 (2009-2010 yu. rox).

Ne /i PeiTiHr, % Ne i/ Peiitunr, %
1 0 36 67
2 12 37 69
3 15 38 69
4 15 39 69
5 15 40 69
6 22 41 69
7 23 42 69
8 30 43 69
9 33 44 70

10 33 45 71
11 33 46 72
12 38 47 72
13 38 48 72
14 39 49 75
15 39 50 75
16 41 51 75
17 41 52 75
18 47 53 78
19 49 54 81
20 52 55 81
21 53 56 82
22 53 57 85
23 53 58 86
24 54 59 86
25 58 60 86
26 58 61 87
27 59 62 89
28 61 63 94
29 62 64 94
30 64 65 94
31 64 66 95
32 64 67 95
33 64 68 100
34 64 69 100
35 67 70 100




Bapuant Ne 8.
WuTepBan BpeMeHHU (B MUHYTaX) MEX/1y 3asBKaMH, OCTYNAIOUIMMH Ha TeIe()OHHYIO CTAHIIHIO

Cuerunk |MHTepBan BpemeHu Mexay  CueTyuk WNHuTtepBan BpeMeHu
3a5BOK, i 3aBKaMHU 3a4BOK, i MEX]Y 3asBKaMU
1 0,03 38 7,99
2 0,16 39 8,03
3 0,22 40 8,04
4 0,27 4] 8,35
5 0,30 42 8,42
6 0,54 43 8,45
7 0,54 44 9,06
8 0,57 45 9,16
9 0,63 46 9,22
10 0,70 47 9,65
11 0,92 48 10,22
12 0,93 49 11,89
13 1,10 50 12,53
14 1,19 51 13,27
15 1,56 52 13,94
16 1,65 53 15,21
17 1,87 54 15,52
18 2,05 55 16,00
19 2,29 56 16,47
20 2,30 57 16,48
21 2,41 58 18,02
22 2,63 59 18,23
23 2,66 60 18,58
24 2,75 61 19,00
25 3,35 62 19,03
26 4,01 63 19,29
27 4,32 64 21,19
28 4,79 65 22,99
29 4,80 66 23,10
30 4,86 67 23,40
31 5,32 68 26,81
32 5,47 69 27,40
33 6,43 70 29,14
34 6,43 71 30,53
35 6,85 72 31,38
36 6,88 73 40,89
37 7,38 74 49,25




Bapwnant Ne 9.
[TpoGer aBromobmneit Opel Astra, npoaaronuxcst Ha BTopudHOM pbiHke (2008 rogx).

Ne i/ [IpoGer, kM| | Ne /i | [IpoOer, km
1 188000 41 84000
2 150000 42 45000
3 110000 43 43107
4 79000 44 60000
5 200000 45 62000
6 147000 46 70000
7 137000 47 19600
8 118000 48 67040
9 140000 49 60000
10 143000 50 107000
11 130000 51 40000
12 130000 52 58000
13 209000 33 46500
14 117000 54 89000
15 170000 55 130000
16 100000 56 85800
17 75000 57 146000
18 200000 38 199000
19 101000 59 130000
20 90000 60 230000
21 250000 61 105000
22 134000 62 130000
23 164000 63 108000
24 104000 64 75000
25 85000 65 160000
26 100000 66 114000
27 103000 67 170000
28 118000 68 189000
29 99000 69 170000
30 96000 70 71000
31 62000 71 75000
32 160000 72 82000
33 43900 73 148000
34 80000 74 145000
35 92000 75 86000
36 153000 76 105000
37 65000 77 78000
38 70000 78 88000
39 117500 79 89000
40 69000 80 91000




Bapuant Ne 10.
B Tabnuiie mpeacTaBiieHbl JaHHBIC - HU3IIAs OTMETKa uHjekca Jloy JIkoHca Ha Toprax
Ha niepuoj ¢ 17 cenrsaops no 13 pexkadps 2001r. [TokazaHus SBISIOTCS €KSAHEBHBIMU, B HEJENIE S THEH
TOPTOB.

Jara Jannble Jara Jannble
17.09.2001 87,5546 31.10.2001 90,1826
18.09.2001 87,4391 1.11.2001 89,8761
19.09.2001 84,5301 2.11.2001 91,5291
20.09.2001 83,7572 5.11.2001 93,2659
21.09.2001 79,2693 6.11.2001 93,1579
24.09.2001 82,4232 7.11.2001 94,5799
25.09.2001 84,3556 8.11.2001 95,0691
26.09.2001 84,5737 9.11.2001 94,7875
27.09.2001 83,9814 12.11.2001 93,4776
28.09.2001 86,3375 13.11.2001 95,5143

1.10.2001 86,599 14.11.2001 96,8397
2.10.2001 87,3761 15.11.2001 97,4543
3.10.2001 88,0099 16.11.2001 97,5407
4.10.2001 89,8228 19.11.2001 98,2696
5.10.2001 88,9447 20.11.2001 98,2506
8.10.2001 89,3786 21.11.2001 97,4645
9.10.2001 89,2734 22.11.2001 98,0953
10.10.2001 89,7515 23.11.2001 98,0437
11.10.2001 92,0404 26.11.2001 98,6222
12.10.2001 91,4634 27.11.2001 97,7607
15.10.2001 91,8107 28.11.2001 96,628

16.10.2001 92,3968 29.11.2001 96,2972
17.10.2001 91,9989 30.11.2001 97,5226
18.10.2001 90,6101 3.12.2001 96,5187
19.10.2001 90,8081 4.12.2001 97,0024
22.10.2001 91,0108 5.12.2001 98,7592
23.10.2001 92,4902 6.12.2001 99,9798
24.10.2001 92,1829 7.12.2001 99,3854
25.10.2001 91,4308 10.12.2001 98,6803
26.10.2001 93,6935 11.12.2001 97,9448
29.10.2001 92,3283 12.12.2001 97,4542
30.10.2001 90,1196 13.12.2001 96,913




BapuanT Ne 11
JlaHHBIE O MACCAXUPCKUX NEPEBO3KAX HA MEXKAYHAPOIHBIX aBUanHUAX CIHIA
(MecsiYHbBIe HTOTH B ThICAYaX Maccaxupon) ¢ siuBaps 1949 mo aexabpp 1955 romos..

No mecsa, ¢ Mecsn Vi No mecsa, ¢ Mecsn Vi

1 SuBapb-49 112 43 Hronp-52 230
2 ®eBpanb-49 118 44 ABrycr-52 242
3 MapTt-49 132 45 CenTs0pp-52 209
4 Anpens-49 129 46 OxTs10pb-52 191
5 Maii-49 121 47 Hos6pp-52 172

6 HroHp-49 135 48 Hexalpb-52 194

7 Hronp-49 148 49 SAnBapp-53 196
8 ABrycr-49 148 50 deppanb-53 196
9 CenTs0pp-49 136 51 Maprt-53 236
10 Oxkts0pB-49 119 52 Anpenb-53 235
11 Hos6pp-49 104 33 Maii-53 229
12 Hexabpb-49 118 54 Wronp-53 243
13 SAnBaps-50 115 55 Wronb-53 264
14 deppaiib-50 126 56 ABrycr-53 272
15 Maprt-50 141 57 CeHnts16pb-53 237
16 Arnpenb-50 135 58 OkTs16pb-53 211
17 Maii-50 125 59 Hos6pb-53 180
18 Hroup-50 149 60 Jexabpp-53 201
19 Hronb-50 170 61 SAuBapp-54 204
20 Agryct-50 170 62 ®deBpasib-54 188
21 CenTs16pp-50 158 63 Maprt-54 235
22 OxTs16pb-50 133 64 Anpenn-54 227
23 Hos6pp-50 114 65 Maii-54 234
24 JHekabpn-50 140 66 Hronb-54 264
25 SuBapp-51 145 67 Urone-54 302
26 ®eBpanp-51 150 68 ABrycr-54 293
27 Maprt-51 178 69 CenTs0pb-54 259
28 Amnpenp-51 163 70 OxTs10pb-54 229
29 Maii-51 172 71 Hos6pp-54 203
30 Wronb-51 178 72 HexaOpb-54 229
31 Hronp-51 199 73 SuBapp-55 242
32 Apryct-51 199 74 ®deBpanb-55 233
33 Centsi0pp-51 184 75 Mapt-55 267
34 OxkTs0pn-51 162 76 Anpenb-55 269
35 Hos6pp-51 146 77 Maii-55 270
36 Jexabpp-51 166 78 Wronp-55 315
37 SnBapp-52 171 79 Wronb-55 364
38 deBpasib-52 180 80 ABrycr-55 347
39 Maprt-52 193 81 CenTs10pb-55 312
40 Arnpenb-52 181 82 OkTs10pb-55 274
41 Maii-52 183 83 Hos6pb-55 237
42 Uronp-52 218 84 Jexabpp-55 278




Jlaboparopnas pabota Ne 6

«YucnoBbie XapaKTePUCTUKN BApUALIMOHHOTO PSIa»
UuciioBbie XapaKTepUCTUKU BHIOOPKH (BapUALIMOHHOTO PSAIA):

X ‘N * x._l—l—xl.
_ = , TAC X; = T - ¢cCpcarnHa 4aCTUYHOI'O

Bri6opounas cpemHsis: .
8
WHTEpBaJIa

Bri6opounas qucnepcusi:

BBI60pO‘IHO€ CpeaHEC KBAAPATHICCKOEC OTKIIOHCHHUE: O, = \/FB
n

fbf—gy'm
st= " p, =il

n-1 n—1
HcnpapiieHHOE BBIOOPOYHOE CpeHEee KBaJApaTUYECKOe OTKIOHEHHUE (AMITMPUYECKUM

cTaHaapr): 5= Vs?

HcnipaBienHas BIOOpOYHAs AUCTIEPCUS

3amaHue.
JI1st BapualMoHHOIO psijia, MOJyYEHHOro B J1aboparopHoi padore No 5, BBIUMCINTH
BbIOOPOUYHBbIE YMCIIOBBIE XapaKTepUCTHKHU. [lo modyyeHHBIM pacueraM CcIenarhb

BBIBO/IbI O BEJIMYMHEC CPCAHECTO SHAYCHUA ITPHU3HAKAa U €TI0 OTKIIOHCHHUU.



Jlaboparopnast pabora Ne 7
«IIpoBepka cTaTUCTUYECKON TUIIOTE3bI
o Bujie pacapenaenenusa. Kpurepuii cornacus [lupconar»

Kpumepuii coenacus Ilupcona vmm y2 — Hanboiee YacTO HCIOJIb3YEeMBbIi
CTaTUCTUYECKUU KPUTEPUM Ui IPOBEPKU TUIOTE3bl O 3aKOHE PACHPENCICHUS
CIIy4YallHOM BEJIMYMHBI. BO MHOIMX NPAaKTUYECKUX 3aJa4ax 3aKOH pacCIpeleseHUs
HEU3BECTEH U Tpebyer ompeneneHus. [ns mocToBepHOro BeIOOpa TOTrO MIM HHOTO
3aKoHa (OPMYJIUPYETCS TUTIOTE3a, KOTOpas TPEOyeT MOATBEPKICHHUS.

[To BBIOOPOYHBIM JAHHBIM CTPOUTCS TOJHMIOH YaCTOT U PACCUUTHIBAIOTCS
napaMeTpsl pacnpeneneHus. ['unoresa o MpeanosaraeMoM 3aKOHE paclpeleTICHUs
M3y4aeMOoro MpU3HaKa BbIIBUTA€TCS HA OCHOBE UCCIIEI0BAHUS BHIOOPKH.

IIprMepbl BO3MOKHBIX ITOJIMTOHOB U COOTBETCTBYIOLIMX UM MPEIIIOIOKEHUN O

BUJC paClIpCaACIICHUA:

a) TIOKa3aTeJIbHOE PaCIIPEIEICHUE;

. A

0) HOpMaJIbLHOE pacIpee/ICHHE;



B) paBHOMEPHOE pacmipe/ieiiCHHeE.

Hynesas eunomesza HeceT MH(DOPMALMIO O 3aKOHE DPACIPENEICHHS BBIOOPKHU.
2
Hampumep, Ho: F(x) = N(x, a, © ) . 910 0003Ha4YaeT, 9T0 BEIOOPOYHAST COBOKYITHOCTD

MMEET HOPMAJIBHOE pacHpelelieHue ¢ TapameTpaMu a | o’ Kounkypupyrowas
eunomesza H;: BbIOOpOYHAs COBOKYITHOCTh HMEET pACHpPEIC/ICHHE, OTIUYHOE OT
HOPMAJIBHOTO.

Kpurepuii [lupcona saBnsiercss aJirOpUTMOM, MO3BOJIAIOIIAM CJHIEJIATh BBIBOJ O
JIOCTOBEPHOCTH BBIIBUHYTOM runore3bl. [lociemoBaTenbHOCTh JEUCTBUM IS
ONPEACIICHUS KPUTEPHS (2 ONIMCAHA HUKE.

1.ITocTpouTth TaGIMITy YACTOT OMBITHOTO paclpeiesieHUs B BRIOpaHHBIX HHTEPBAIAX.

Eciu cpeam ONBITHBIX YaCTOT MMEKTCH MAJIOYHUCIEHHbIE (”155 ), TO
00beIMHUTDH UX C COCETHUMMU!

2.0npenenuTb TEOPETUUECKUE YACTOTHI MPU MOMOIIIM BEIOPAHHOTO 3aKOHA
pacnpeesieHusI.

TeopeTnueckas 4acToTa IPU BbIJIBUHYTOM THIIOTE3€ O HOPMAIBLHOM 3aKOHE

pacnpeneneHus A i-ro MHTepBaia onpeaesercs no Gopmyiie:

Xl.—Cl

o

_® i-1_ 4

nf=n~(F(xi)—F(xi_l))=n~ o , TIIE 11 — O00BEM BBEIOODKH; X;j, X; -

TPaHUIIBI i-TO HHTEPBAJIA; TCOPETUUECKUE MTaApaMETPhl HOPMAILHOTO paclpeaeeHus
a ¥ o OLEHNBAKOTCA TI0 BBIOOPKE (@ = X, , o =+/S* cM. TabopaTopHyto padoty Ne 6);
3HaueHue P(t) Bpramncisercs ¢ nomolbio pyakinu HOPMPACTI().

TCOpeTI/I‘-IeCKaH qacToTa 1pu BI)II[BHHYTOﬁ THUIIOTE3€C O IIOKA3aTCIIbHOM 3aKOHC



pacnpenieneHus A i-ro HHTEpBaIa onpeaesercs no hopmyiie:

ny=n-(F (x)=F (x,_))=n-(e "' =)

, TIe n — 00BbEM BBIOOPKH;

X

i-1> %i - PpaHMIIBI I-TO MHTEPBAJIA; TEOPETUUECKUI

1
IapaMeTp IOKa3aTeIbHOrO PAaCIpeIeIeH sl OLEHUBAETCS 10 BEIOOPKE (4 = =);

Xe

Teopernueckas yacToTa IPU BBIABUHYTOM TMIIOTE3€ O PABHOMEPHOM 3aKOHE

pacnpeneneHus A i-ro HHTepBaia onpeaesercs no Gopmyiie:

Xi =X

xmax xmin

Pacuer TCOPCTUUCCKUX HACTOT O(bOpMJI}IGTC}I B BHUAC Ta6JII/IHBII

3.Berauncisercs nabmogaeMoe 3Hauenue kpurepus [upcona: y,., =Y.

Brraucnenus O(I)OpMJ'IHIOTCSI B BUJAC Ta6JII/IIlLI:

i=1

Homep Teopernueckas | DMmupHyecKas (n—n)
n. .
MHTEPBATIA, | yacrora, ™ yacrora, 't nj
i
2
2 _
CyMMa Xuae =

Howmep Hayvano Komnen 3nauenne Gpynkiun | 3HaueHue GpyHkiuu | Teopernueck
UHTepBaja,| MHTEpBaja, |MHTEpBaja,  pacHpeaesieHus pacnpezeneHus as yacrora,
) Xi-1 X; F(XH) F(Xl) n,
2
2
*
- (n- —n )

4 HaxonuTcst TabnM4HOE 3HaYeHUe KpuTepus [lupcona yx,.;(av), KOTopoe 3aBUCHT

oT ypoBHs 3HauuMocT o (0,05; 0,01; 0,001) 1 yucna creneneit cBoOOAbI v =k —m—1

(m — 4yucnao napamMeTpoB 3aKOHA PACIIPEICICHUA).




5.Ecnu TabnMyHOe 3HAYEHHE OKAa3aJloch OOJIbIIIe HAOIIOIaeMOro, TO B 3TOM CiIydae
HyJIeBas TUIIOTE3a IPUHUMAETCS, ITOCKOJIBKY OTKJIOHCHHS JKCIIEPUMEHTAIbHBIX
YaCTOT OT TEOPETHUECKUX SBIISIOTCS HECYIIECTBEHHBIMU. B mpoTmMBHOM ciydae

HYJICBas TUIIOTC3a OTKIIOHACTCS B I1OJIB3Y KOHKypI/Ip}IIOH_Ieﬁ

3amanue.
Jlns MHTEpBABHOTO psJia, TOCTPOCHHOTO B JlabopaTtopHoil padore Ne 5 mpoBepuTh

TUIIOTE3Yy O BUAC paClIpCaACIICHUAA.



Jlaboparopnas padota Ne 8

«MeTto/1 HAMMEHBIIUX KBAIPATOBY»

I[JIH AHAJIUTHYCCKOI'O OIMKMCaHuA CTaTUCTHUYCCKHUX JaHHBIX HCIIOJIB3YIOT

pPErpeECCUOHHBIE MOJIEIH.

Y=flx)+emma ¥ = flx, x5, 0, ) e - PErpPECCUOHHBIE MOJIEIN

Cawmpbiit ipocToit Bu GyHKIUU f(X) — JIMHEWHAsL.

y=bytbix+e AMIIUPUYECKOE YpaBHEHUE TAPHOU JTMHEIHOM perpeccuu

V=botbyx pacyéTHasi 4aCTh YPaBHEHUS PETPECCHH
bo: b1 - sMmmprueckie OLECHKH TEOPETHYECKUX TAPAMETPOB yPABHEHHS PErPECCHH
€ - SMIIMPUYUECKAs OIICHKA BEJTMYUHBI CITYYailHOTO OTKJIOHCHHS

DMIUPUYECKHIE OLICHKY MapaMeTPOB YPaBHEHUS PETPECCHH HAXOJSATCS MO BEIOOPKE €

MOMOIIIbIO METOa HauMeHbINX kBagapaToB (MHK)

=

g =e’ = (J’i _JN’i)z =
]

(y, —by=b,-x;,)" = Slby:b) — min

1

s

Haiiném MuHMMYM (QYHKIUHM HECKOIBKHMX IIEPEMEHHBIX
0S _ . _
a_bo_ 2 ; (yi by—b, xi)_o

oS _ . _

6_1)1_ 2 Z X; (yi by—b, xi>_0

i=1

Pemenue cucteMsbr:

Xy —Xxy —<_ b 7
bl_xz_(;)za y=bx )
n n n n
DX, )R Xy 2x
)—C:z:l 7:i:l = i=1 x2:1—1
n n n n

Hanuuune u crity IMHEWHOMN CBSA3U MEX]y IIEPEMEHHBIMU X U Y MOXKHO OLIEHUTH C
MOMOIIIBbIO KOA(PHUITHEHTA KOPPEIISIIUH.

n n n
n- inyi _in : Zyi
i=1 =1 =l

xy 5

2
g | for (B0
i=1 i=1 i=1 i=1
B Eecel nns pacuera kordduiirieHTa KOppessiiuy UCIob3yeTcs PyHKITUS

KOPPEJI(... ; ...).



CaoticTBa K03 UIIHEHTA KOPPETSAIUU:
—-1=<r, =<1

Ecmu "o 2 1 10 MEXKJy NEPEMEHHBIMH X M ) NPUCYTCTBYET TECHas IpsMas

JINHEWHAA CBA3b
Ecmu ' ™ 1 , TO MEXIy NMEePEMEHHBIMH X M y MPUCYTCTBYET TeCHas oOpaTHas
JINHEWHAA CBI3b
Ecnu |ny| — 0, 10 MeXIy MepEeMEHHBIMU X M ) OTCYTCTBYET JIMHEHHAs CBS3b (BOOOIIE

OTCYTCTBYET CBSI3b WJIM IPUCYTCTBYET HEJIMHEIHAS CBS3b)

HNnTepBan 3nauenuit moaynst | MaTepnperanus
k03 dUIeHTa KOPPETAIUH
0<r,,<0,2 OtcyTcTBYeT KOppenanus
02<r, <05 Cnabas koppensuus
0,5<r,,<0,7 CpenHsist Koppensnust
0,7<r,,<0,9 Bricokas koppernsiuus
09=<r, =<1 OueHb BBICOKAS KOPPEIAIINS

Jnst BeruuciaeHUsT KO3(PPUIMEHTa KOPPEJSIIIMM MOXKHO HCIOJIb30BaTh (YHKIUIO
KOPPEJI().

OneHka CTaTUCTHYECKON 3HAYHUMOCTH YPABHEHUSI MAPHOH JIMHEHHOHN PETPECCUHU
OCYLIECTBJISIETCS KAK OLEHKA 3HAYUMOCTH KO3 PHULIHUEHTA b;, C TOMOLIBIO KPUTEPHSI

Crplo€eHTA.

_bl

= T'maﬁ =T
Sy, %k , TO KO3(p(pUIMEHT b,, a 3HAUUT U YPABHEHUE PETPECCUU
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1.IToctpouts koppensiuonHoe noje (Juarpamma — Todyeunas).

2.011eHUTh TECHOTY CBSI3M MEK/y IIEPEMEHHBIMU C TTIOMOIIBI0 KO3 hUIIHEHTA
KOppEJsLNY;

3.Haiitu ypaBHeHue perpeccuu Y no X.

4.1ToCTpOUTH JIMHUIO PErPECCUU HA KOPPEIISIIITUOHHOM TOJIE.

5.011€HUTh CTAaTUCTUYECKYIO 3HAUUMOCTh MOJIYYEHHOTO YPABHEHUS PETPECCUH.

Pacuets! ynoOHO 0pOopMITSITE B BUIE TAOTHUITHI:

i 1 2 n Cymma | Cpednee
X X1 X2 Xn i .
X; Z X
i=1 _ =1
X=
n
Y Vi Vi Vi i
yi Z yl
i=1 y: i=1
n
X xf x% x> - o L.
" Z X; Z X;
i=1 _2: i=1
n
X*Y X1y X2V Xn'Vn . .
Z Xi'Yi Z X Yi
i=1 W:1:1
n
Yoacu Y1=by+b;-x, Y,=bytb;x, Yn=bytb;x, - -
¢’ er=(y= ¥ =¥ || @z Ve |y
i=1 :




Bapuanm Ne 1. B cnenyromieit BBIOOpKe NMPEACTABICHBI JaHHBIC 0 TIeHe X

HEKOTOPOTO TOBapa v KOJIM4ecTBY (Y) JaHHOTO TOBapa, MpUuoOpeTaeMoMy

JIOMOXO35IUCTBOM €KEMECSYHO B TEUEHUE TOJIa.

Mecsim| 1 |2 3 | 4|56 7]8[9]10]11]12
X 10 120 15 |25|30]35[40|35[25/40]45]40
Y 110 [ 7511008060 |55]40|80)60]30]40] 30

Bapuanm Ne 2. MeroTcs ciieyroniie 1anHble 00 ypoBHE MEXaHU3aluuu padboT
X(%) u npousBoauTeabHOCTH Tpyaa Y(1/4) ayist 14 ONTHOTUIIHBIX NPEINPUSTHIA:
X [32[30]36,40 41475654 ]60|55|61|67|69]|76
Y 1202428303133 134[37[38[40 4143|4548

Bapuant Ne 1. B cnemytomieid BRIOOpKE MpeICcTaBlIeHbI TaHHbBIE TI0 11eHe (X))

HEKOTOPOTO TOBapa v KOJIM4ecTBY (Y) JaHHOTO TOBapa, MpUuoOpeTaeMoMy

JIOMOXO35IUCTBOM €KEMECSYHO B TEUEHUE TOJIa.

Mecay | 1 | 2| 3 |4 |56 |7|8]9 |10]11]12
X 22 |32 27 |37 4247|5247 3752|5752
Y 118 | 83 108 | 88 |68 | 63 |48 | 88| 68 |38 |48 | 38

Bapuanm Ne 3. UMeroTcs crnenyrouiye 1aHHble 00 ypoBHE MexaHu3aluuu padot X
(%) 1 mpon3BOAUTENBLHOCTU TpyAa Y(1/4) s 14 ONHOTUIHBIX TPEANPUSTHI:

X |38[36[42 4647 |53]162/60|66|61|67|73]|75]82
Y 122126]30132[33[35]36]39/40]42/43[45|47]50

Bapuaum Ne 4. B cnenyronieit Tabiuiie mpuBeACHbI CTATUCTUYECKHUE JaHHBIE TI0
pacriojiaraeMoMy JOXOIy 10MOX03MCTB (X) U 3aTpaTam JOMOXO3SIMCTB Ha
po3HuuHbIe MOKynku(Y) 3a 15 net:

X 19,09819,137/9,095/9,2809,230/9,348 9,525 9,755
Y 15,490 5,540 5,305/5,505/5,420/5,320|5,540 5,690

X 110,280 10,665|11,020|11,30511,430| 11,450 | 11,697
Y | 5,870 6,157 | 6,342 | 5,905 | 6,125 | 6,185 | 6,225

Bapuanm Ne 5. I3pecTHbl nanubie B (y.e.) o poxoaam (X) u pacxogam (V) Ha
HEIPOJOBOIBCTBEHHBIE TOBAPHI 20 JTOMOXO3SIMCTB:

X 26,2 33,1142,547,0 48,5 49,0 49,1 50,9 52,4 53,2
Y |10,0/11,2{15,0/20,5|21,2/19,5|23,0/19,0|19,5 /18,0
X 54,0 54,8159,0161,3162,5/63,1 64,0/66,2|70,0 71,5
Y 124,5|21,5/35,4/25,0/17,3|21,6 | 15,3 32,6 34,0 |23,8

Bapuanm Ne 7. B cnenyronieit BHIOOpKE MpeACTaBlICHbI JaHHBIC 110 1eHe (X)
HEKOTOPOT'0 TOBapa 1 KoIu4ecTBy (Y) JaHHOTO TOBapa, MpruoOpeTacMoMy
JIOMOXO3SIIICTBOM €KEMECSIYHO B TEUEHHE TO/Ia.

(Mecsy | 1 | 2] 3 |4]l5]6|7]8]9]10]11]12]




X 22 32| 27 |37142 147524737 |52|57|52
Y 118 |83 108 | 88 |68 | 63 |48 | 88| 68|38 |48 | 38

Bapuanm Ne 8. meroTcs cienyroniie 1anupie 00 ypoBHE MEXaHU3aluu paboT
X(%) n mpon3BOANTENHLHOCTH TpyAa Y(T/4) nist 14 oMHOTUIHBIX NPETPHUSITHI:
X 3230|3640 41475654 ]60|55|61|67|69]|76
Y 12024283031 33/34[37[38[40]41[43|4548

Bapuanm Ne 9. ImeroTcs cnenyronume JaHHbIe 00 YpOBHE MeXaHU3auu pabot X
(%) u mpon3BoAMTENLHOCTU TpyAa Y(1/4) st 14 OMHOTUIHBIX TPEANPUSTHI:

X |38[36[42 46475316260 |66|61|67|73]|75]|82
Y 122126[30132[33[35]36[39/40[42/43[45[47]50

Bapuanum Ne 10. B cnenyroiieid BBIOOpKE MpeACTaBIEHbI JaHHBIE 10 1eHe (X )

HEKOTOPOTO TOBapa v KOIM4ecTBY (Y) JaHHOTO TOBapa, MpuoOpeTaeMoMy

JIOMOXO35IUCTBOM €KEMECSYHO B TEUEHUE TOJIa.

Mecay | 1 | 2| 3 |4 |56 7|89 |10]11]12
X 22 |32 27 |37 4247|5247 3752|5752
Y 118 | 83 108 | 88|68 |63 |48 |88 68|38 |48 | 38
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