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MPEAUCNOBUE

B uacTosmeM u3ganHH momemieHo Goaee 900 samau, comepmanne
KOTOPHIX COOTBETCTBYeT HOBOR MPOrpaMMe AASl HHMKEHEPHO-TEXHHUYECKHX
H HH;(CHCPHO-SKOHOMH‘IGCKHX crienHaJbHOCTel BHCIMX YyuyeGHHIX 3aBe-
Jennii.

B nagaje xaxpmoro maparpada mnpuBefeHH HeoOGXOAHMule TeOpeTH-
yecKne cBefieHHd M QOpMyJIL; SaTeM JaHB pellleHHd THROBHIX 3ajay H
sajjaus AJA caMocTOfiTesbHOro pewenns. Ko BceM 3aXayaM HMeloTcs
OTBETH, @ K YaCTH 32Ja4 —— yKa3aHHs.

ABTOp CTpeMHJICA COCTABHTD 3aKa4H TaK, YTOOW OHH GbuIM AOCTYNHB
M TI0 BO3MOXKHOCTH He Tpe6GoBain Coabilloli 3aTpaThi BpeMeHH Ha BHMHC-
JneHHA. 3anaun pacroiokeHh B IMOPAAKE NOCTENEHHOr0 BO3PaCTaHHSA
TPYAHOCTH HX peweHHs. 3afiaud nNoBbleHHON TPYAHOCTH OTMEUEHH
ssespoukoil. ITocsenoBaTebHOCTD H3NIOKEHHS H TEPMHHONOrHS COOTBET-
CTBYIOT NMATOMY H3RaHHIO KHHrH aBTopa «Teopus BeposATHOCTER H MaTe-
MaTHYeCKasi CTaTHCTHKaY.

B cBsi3# ¢ BKJIOYeHHeM HOBBIX Pa3fienion (METOALI MOMEHTOB H MaKCH-
MajnbLHOro npasionofo6us, panrosas xKoppensuus, meron Monte-Kapao
U ero MpHUMEHenHe K PacueTy CHCTEM MaccoBoro oOCJAYKHBAHHA H BH-
YHC/EHHIO HHTErpasoB, cayuafine $yHKUHH H Ap.) noGaBaeno Goaee
300 samau W YaCTHYHO H3MEeHeHa HyMepauHus 3ajad.

KHHra npefiHaszHayeHa A/ CTYAEHTOB BHICIIHX TEXHHYECKHX yuel-
NBIX 3aBefieHHA M 1A JHU, MPHMEHSIOWHX BEPOATHOCTHHE M CTAaTHCTH-
YecKHe METORH! [JIfl PelleHHS Safay NPAKTHKH.

ABTOp MPOCHT 4HTaTeNell MPHCELIATL CBOH 3aMedaHHS H HpeAao-
MeHHs B aApec M3[arTesbcTBa «BhcCIlasa wWkosas.

OrpoMHbit TPYA MO CHNOWHOA NpoBepKe pelleHHR 322134 BHINOJIHAIN
Haunnos T'. B. (¥Yxra) u Coaounuun JI. B. _éyx'ra). YacTruno npose-
puau orsertd Kymuukosa JI. M. (Huxunéi Tarnn) n Cmupuos M. B.
(Mocksa). Llennbie coetr npucJanu Aaves I'. A. (Baky), Hanuaos I'. B.,
Kyapasues B. A. (Jleunurpag). IToaroToBuTh pyKONHCH K TNedaTH mno-
morsa IMexaps I1. I'. BceM Ha3BaRHWM Bhllle JKLAM TIPHHOIY HCKpeH-
Hi0l0 61arofapHoCTb.

00y10 NpH3HaTeALHOCTD BHpaxalo npod. Cynaxosy P. C. sa paa
no/e3HHX 3aMedaHufl, CrocoGCTBOBABIIMX YJYHUIEHHIO KHHIH.

Aemop



Yacts nepsas
CAYYARHLIE COBbITMSA

Ffnasa nepmas
ONPEAENEHME BEPOATHOCTH

§ 1. Knaccueckoe m craTMcTHuECKO®
onpepeneHne BEPOATHOCTH

Tpu xAaccHyeCKoM OnpeJe/eHHH 82p0RMHOCMb COBNMUA ONpenenaeT-
¢Sl PaBEeHCTBOM
P (A)=m/n,

FA€ M~ YHCAO 3MeMEeHTaPHBIX HCXO0A0B HCALTAaHNUS, G1ArON PU S TCTBYIOMHX
nofBNekHI0 COOMTHR A; n—oblllee YHCJIO BOZMOXKHHIX 971EMEHTaPHLIX
Hcxoaos HenutanuA. [Ipeamosaraercsl, uTo a1eMeHTapHHE HCXO01H uGpa-
3YIOT NOJHYIO TPYNNY M PaBHOBOSMOXKHH.

Omnocumeabnar wacmoma coBRTHA A onpefenseTcs paBeHCTBOM

W (A)=m;n,

rie m—4uCA0 HCABITaHHH, B KOTOPWX cobuthe A HacTynuao; n— obiee
YHCJAO0 NPOH3BEJEHHHX HCMBITAHUA.

TIpH craTHCTHYeCKOM ONpPEAENEHHH B KaueCTBe BEPOATHOCTH COSHITHS
APHHHMAIOT €0 OTHOCHTCAbHYIO YaCTOTY.

1. Bpowenn ABe urpanbkble Koctd. HafiTH BeposTHOCTH TOrO, HTO
CYMMa OYKOB HA BHINABIIHX IpaHAX—UYeTHas, MpHYUEM Ha rpavH XoTd
6u oxnofi H3 KOCTell nOABHTCA IuecTepka.

Pewenne. Ha sunapwefi rpanu enepsofi» MrpanbHOli KOCTH MO-
KeT NOABHTBLLA OAHO O4YKO, ABAa OUKA, ..., LECTb O4KOB. AHa/NOrHY-
Hble WeCTb 3MEMEHTAPHWX HCXOLOB BO3MOXHH NpH GPOCAHHH «BTOPOH»
KocTd. Kaxawd u3 ucxoios 6pocaHHs «nepBofis KOCTH MOKET COMETaThb-
cfl ¢ KaXiblM H3 HCXONOB Gpocanus «sropofis. TakuM obpasoM, obuiee
YHCJA0 BO3MOXKHBIX SJEMEHTAPHMWX HCXOA0B HCNWTaHHA paBHo 6.6 = 36.
St ucxoap 006pasyloT TNOMHYIO FPYANY H B CHAY CHMMETPHH KocCted
PaBHOBO3MOKHH,

BaaronpasTcTBYIOIKMH HHTEPECYIOMeMy Hac COBBITHIO (X0Ts Gbl HA OA-
Holl TPaHR NOABHTCA WIECTEPKa, CYMMa BHNABMIKX OYKOB — YeTHas) ABIRA-
10TCS CACRYIOIIHE MATH HCXONOB (NEPBHIM 3aNMHCAHO YHCJI0 OYKOB, BHINAB-
WHX Ha «NepBofi» KOCTH, BTOPHIM — YHCJIO OYKOB, BWNABUIHX HA «BTOPOH»
KOCTH; Jajee HallaeHa CyMMa O4KoB):

1)6, 2, 642=38, 2); 6, 4, 6-+-4=<10, 3) 6, 6; 6-+-6-=12, 4) 2, 6;
2:-6=8,5)4,6;, 4+~6=10.

HckoMas BepoATHOCTL PaBHA OTHOUIEHHIO 4HC/AA HCXO0108, 6aaronp-
ATCTBYIOIHX COOLITHIO, K YHCAY BCeX BO3MOXHBX IEMEHTaPHWX HCXO-
Aos: P -5/36.

2. (lpu nepeso3ke sHKa, B KOTOPOM coaepxannch 21 cranaapruas
H 10 HecTaRAAapTHRX jeTaseft, yTepsaHa ORHA AeTalb, IPHYEM HEH3BECTHO
xakas. Hayaauy #amneuensas (nocje MepeBO3Ky) H3 ALIMKa JeTanb
okasajacb cTaHAapTHOH. HaftTh BepoaTHCCTh TOro, 4TO Ghiia yTepsua:
a) CTaniapTHas ReTadab; 6) HeCcTaHAAPTHAS AeTaflb.



Pewenue. a) HaprewenHas crangapTHas A€Talb, OYEBHAHO, He
mMorna OulTe yTepsiHa; MOraa OuTb MOTepAHA Jii06af M3 OCTaAbHHX 30
aerzael (21 4-10—1==30), npuueM cpemn uHX G6bi10 20 CTaHAAPTHHX
(21 —1 =20). BeposiTHOCTb 7T0r0, 4TO GHJa NOTepAHA CTaHIapTHAf Ae-
Taab, P ==20/30=2/3.

6) Cpean 30 pmeraneit, KaxXnas M3 KOTOPWX MOTJI2 GLTb yTepsia, Gui-
a0 10 gecranaapraux. BeposTHOCTL TOro, 4TO NOTepsiHa HeCTaHAapTHas
Aetans, P=10/30=1/3.

3. 3aayMmano jsy3naunoe uucio. Haiith BeposiTHOCTB
TOro, YT0 3aAYMaHHBIM YHCJIOM OKAaXeTCs: a) ciay4aliHO Ha-
3BaHHOE JBy3HauHOe YHCNo; 6) Ciay4afino Ha3BaHHOE JIBy3Hau-
HOe 4HCiio, HU(PBl KOTOPOro pasinyHbl.

4. Yxasatb OWHOKY «pelleHus» 3ajauu: GpouIeHK! ABe
Hrpajistble KOCTH; HaliTy BEPOATHOCTb TOro, YTO CyMMa Bbi-
naBiUHX OYKOB paBHa 3 (coOnitue A).

«PeuteHues. Bo3MOoXHBL 1Ba HCXON2 HCMBITAHHSA: CYMMa BHIN2BLIHX
OYKOB paBHa 3, CyMMa BEINABUIHX OYKOB He paBua 3. Cobuitio A Gnaro-
MPHATCTBYET OAHH WCXO0A; ofllee 4YHCIO HCXOJO0B pasHo ABYM. ChrejoBa-
TeAbHO, HCKOMasi BepositHocTh P (A)=1/2.

OwnbKa 5TOrO «pelleHHs» COCTOUT B TOM, YTO PACCMATPHBAEMBIE HC-
X0t He ABASAIOTCA PAaBHOBO3MOXHLIMH.

MMpasunbHoe peuwenne OGuee YHCA0 PABHOBO3MOKHEX HCXO-
AoB paBHO 6.6=36 (Kamkaoe WHCJIO OUKOB, BWMABIIHX H2 OZHOM KOCTH,
MOXET COYeTaThbCAl CO BCEMH YHCJIaMH OYKOB, BHINABIMKUX HA APYTOoH KocTh).
Cpeau 3THX HCXOJ0B GMaronpHATCIBYIOT COOWTHIO A TOJABKO ABAa HCXOaa
(B cKoOKax yKasaHbl uncia BmnaswHx oukos): (1; 2) u (2; 1). Caeno-
BaTeJbHO, HCKOMas BepoAaTHOCTh P (A)=2/36=1/18.

5. Bpowennl aBe urpaabHbie Koctd. Haftn BepositHOCTH
cAeRylomHX COONTHA: a) CyMMa BHITABIIHX OYKOB paBHA CEMH;
6) cyMMa BhINaBIIHX OYKOB pPaBHa BOCbMH, a PasHOCTh —
yeThipeM; B) CYMMa BbilaBIUHX OYKOB DaBHa BOCbMH, €CJH
H3BeCTHO, YTO MX Pa3HOCTb paBHAa YeTHIPEM; I') CYMMa BHITaB-
WIHX OYKOB paBHA MATH, a NPOU3BEACHHE — UETHIPEM.

6. Ky6, Bce rpaHu KOTOPOro OKpall€Hbl, pacnu/ieH Ha
ThiICAYY KyOMKOB OJHHAKOBOro pasMepa, KOTOphIe 3aTeM Tlia-
TeAbHO nepemeiuanbl. Halth BeposiTHOCTH TOro, uTOo HayA2-
4y U3B/IEYEHHLIN KYOWK HMeeT OKpalUeHHbIX rpaHefi: a) OnHy;
6) nse; B) TpH.

7. MoHeTta GpouieHa gBa pa3sa. Hailtu BepoaTHoCcTb TOTO,
4YTO XOTA OBl OJHH pa3 MOABHTCA ¢repOs.

8. B kopoGke wecTb OXMHAKOBHIX, 3aHYMEPOBAHHHIX Ky-
6ukoB. Haynauy no ontomy ussanekaior sce Ky6uku. Hafitu
BEPOATHOCTL TOrO, YTO HOMEpa H3BJeUYeHHbIX KyGHKOB NO-
AIBATCA B BO3pacTaioumleM nopsike,

9. Hailitu BepoATHOCTb TOro, 4to npu GpOCaHHH TPex
HTpaNbHLIX KOCTeH iecTepka BbiMaAeT Ha oxHo#l (Ge3pas-
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JUYHO KaKOM) KOCTH, €C/IH Ha rpaHAX ABYX APYrux Kocreft
BHINAaAyT YHC/A2 OYKOB, HE coBmajaiomue Mexay coboit (u
He paBHBbIE LIECTH).

Pewenue OGuee 9uc10 37eMENTAPHHX HCXONOB HCDHTAHHS PaB-
HO YHCJY COYETAHWii M3 LIECTH STEMEHTOB 1o TPH, T. €. Cy.

Uncno  HCX0Z0B, 6AarONPHATCTBYIOWMHMX MNORBACHHIO WIECTEPKH Ha
OJHON FpaHH W PaINYIIOro YHCAAZ OYKOB (HE PABHOrO IECTH) Ha FPaHAX
ABYX JpPYrHX KOCTeH, PaBHO WYHCJY COYETaHHN H3 NATH 1eMEHTOB NO
aBa, 1. e. Cs.

Vickomas BepofiTHOCTb PaBHA OTHOLIEHHIO YHC/IA KCXO10B, 6raro-
NPHATCTBYIOIHX HHTEPECYIOMEMY HAC COOBITHIO, K oflleMy YHCAY BO3-
MOHEIX HIEMEHTAPHHX HcXofoB: P =C3/C=1/2.

10. B nauke 20 nepdokapt, nomeyeHHux HoMepamu 101,
102, ..., 120 n npousBodbHO pacnosoxeHHbiX. [Tepdopa-
TOPIIHLA Hayla4yy H3BJAeKaeT Ase Kaprtbl. Haittu Beposit-
H0C12'b TOro, uTo H3BJeYeHbl nepdokaprth ¢ Homepamu 101
i 120.

11. B smnke 10 oauHakoBHIX AeTasefl, NOMEYEHHLIX HO-
mepamu 1, 2, ... , 10. Haypauy n3pjeuenn wectb aera-
aeit. Haiitu BeposiTHOCTb TOrO, UTO CpeiH H3BJeYEHHLIX jeTa-
Jeil okaxyrcs: a) Aetatb Ne 1; 6) feraam Ne 1 u Ne 2.

Pewenne. a) Ofwee YHCIO BO3MOMHLIX 3j1eMEHTAPHBIX HCXOZOB
HCTIBITAHHS PAaBHO YHCIY CNocofoB, KOTOPHIMH MCXKHO 113BJeYb IIeCTh je-
Taneii 3 jecatd, T. e. Ch.

Haiinem unc10 ucxonos, 61aronpHATCTBYIOIWHX HHTEPeCYIOLIEMY HAC
coObLITHIO: CpelH OTOGPaHHBIX wiecTH AeTaniedl ecTb leradb Ne 1 u, cie-
ROBaTeAbHO, OCTANbHBIE NATHL JAeTadell HMeloT Apyrue Homepa. Ywucao
TAKHX HCX0J0B, 0YeBHAHO, PABHO HHCIY CROCOGOB, KOTOPHIMH MOXKHO
oTo6paTh NATH NeTanell H3 OCTABIIMXCA AeBATH, T.e. Cy.

Hckomas BepoATHOCTE paBHA OTHOLIEHHIO YHC/IA HCX0J0B, 61aronpH-
STCTBYIOHMHX PacCMaTpPHUBaeMOMY COGBITHIO, K OGLUEMY YHCAY BO3MOXHHIX
aTeMeHTapHLIX HCX010B: P =Cg/Cly=C}/Clo=0,6.

6) Uncno ucxonos, GraronpHATCTBYIOUMUX HHTepecylolmleMy Hac co-
GHTHIO (Cpead OTOGpaHHLIX JeTaqedl ecthb fetaau Ne | u Ne 2, caego-
BaTeIbHO, YeThipe JeTaiH HMEIOT ApYyrHe HOMEpa), paBHO yKCAY crocoGoB,

KOTOPLIMH MOYKHO H3BJIedb YeTHpE AeTaNH H3 OCTABIIHXCH BOCLMH, T. €. Ci-
VickoMan BeposTHocTb P ==Cj/Clo=1/3.

12. B smuxe umeercs 15 geraJeil, cpein Koropbix 10
OKpaueHHbiX. COOpUiHK HayAa4yy u3BJeKaeT TpH aetaau. Haii-
TH BEPOATHOCTL TOrO, YTO H3BJEYEHHBIE AETaJH OKaXyTCA
OKpalleHHLIMH.

13. B xousepre cpeau 100 ¢doTokapTouexk HaxoAHTCH
OllHa pasbiCKHBaemas. M3 KonBepra HayAauy usBjaeueHs 10
Kaprouex. HaiiTH BeposiTHOCTDb TOro, YTO CpPEAH HHX OKaXeT-
C HYXHad.
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14. B smuke 100 gerane#, u3 Hux 10 GpakopanHnix. Ha-
yAady d3pjeyeHH uernipe neranu. Haittu BepostHocTb TOrO,
4TO CPeAH H3BJIEYEHHBIX JeTaneii: a) HeT GPakOBaHHHIX; 0)
HeT TORHBIX.

15. YCTpOHCTBO COCTOHT H3 MATH 3JIEMEHTOB, H3 KOTOPHIX
Asa u3HouweHul. IIpH BKJIlOUEeHHH YCTPOHCTBAa BK/IIOYAIOTCSH
cay4ailHHIM 06pa3oM JiBa aaeMenTa. Haiitu BeposiTHOCTS Toro,
YTO BK/IOUEHHBIMH OKaXXyTCHi HEN3HOLIEHHHIE 3;1eMEHTHI.

16. Habupas nomep tenedona, aGoHEHT 3a6bl1 NOCIEAHHE
TPH UH(PHI H, TOMHSA JAHIUL, YTO 3TH UMGPHE Pa3THYHBI,
Habpal uX Hayaauy. Halitu BeposiThHocth TOro, 4ro HaGpa-
HBl HYXHBIE HU(PBE

17. B naprtud u3 N jetaneii uMeetcs n cranaaptHoeix. Ha-
ynauy oro6paHnl m peraned. Hafitu BeposTHOCTBH TOro, 4TO
cpeaH OTOOGpaHHLIX jeTanell POBHO kB CTaHIapTHbLIX.

Pewenne. Obee 4HC/iIO BOIMOXHMX SAEMEHTAPHHIX HCXOJOB HC-
NWTAHHA PaBHO HHCJY CNOCOGOB, KOTOPWMH MOXKHMO H3BJedb fm AeraJeit

u3 N peranefi, 1. e. Cjj—uucay coverantil us N snementos no /.

Hojcuutaem ynC/o MCX0J0B, GAaroNPHATCTBYIOMIUX HHTEPeECYIOWIEMY
Hac COOHITHIO (CpeAu m AeTajieH POBHO k CTaMZAPTHHX): k CTAHJAPTHBIX

Aeranefi MOXKHO B3ATh M3 n CTaHAapTHHX AcTajeit C’,’, cniocoGaMH; npit

3TOM OCTafNbHBIe m—Kk JeTajell NOMKHL ObTb HECTAHIAPTHLIMH; B3ATH
ke m-—k HeCTaHAAPTHHIX JeTanell M3 N—n HeCcTaHJAPTHHIX aeTaded
MOXHO Cx:',‘l cnocoGamu. Clrelosares o, YHCAO 6]aronpuATCTBYIOMHX
ncxomos passo CRCT—,

HcroMast BepOATHOCTL PaBHA OTHOWIEHHIO 4YHCAA HCX010B, Gaaro-
APHATCTBYIOWUX COGLITHIO, K 4HC.1y BCEX eMEHTaPHBIX HCXO0I10B:

P=CL.CHIh/CH.

18. B uexe paGoTaloT eCTb MYXYHH M YeTbIpe JKeH-
wuHbl. [1o TaGesbHbIM HOMepaM Haylauy OTOOGpaHbl ceMb 4e-
aosek. Hafitn BepoATHOCTH TOro, uTo cpemu OTOGpPaHHHIX
JHLL OKaXYTCA TPH KeHIIHHHI.

19. Ha ckaage umeercst 15 kuHeckonos, npuyeM 10 u3
HHX H3roTosJeHH JIbBoBckuM 3aBopom. Haiith BeposiTHOCTD
TOro, 4TO CpemH nATH B3ATEIX Haynayy KHHECKONOB OKa-
XyTcsl TPH KuHeckona JIbBOBCKOro 3apoja.

20. B rpynne 12 cTyseHTOB, CpeAM KOTOpPHIX 8 OT/Hu-
nukos. I'lo cnucky Haynauy ortoGpanbt 9 ctynentos. Haiitu
BEpPOATHOCTb TOrO, YTO CPelH OTOOGPAHHBIX CTYNEHTOB NATh
OTAHYHHKOB.

21. B xopoGke nsATb OAHMHAKOBHIX H3Ae Wi, MpHUEM TPH
U3 HHX oKpamenn. Hayjnauy wu3Bneuenn! nBa u3gesnus.
Haitn BeposTtHOCTh TOro, 4YTO CpefiM JABYX H3BJICYEHHBIX



M3JleIHH OKaXyTcsi: a) ONHO OKpalueHHoe u3jenwe;, 6) Asa
OKpallleHHbLIX W3jennd; B) X0Td Ob ORHO OKpameHHOE
u3nesue,

22. B «cexpeTHOM» 3aMKe Ha ofilefi ocH ueThpe JHCKa,
KaXIulfi H3 KOTOpBIX pasjeleH Ha OATb CEKTOPOB, HAa KO-
TOPBIX HAMHCaHB Pa3jMYHEE UHPH. 3aMOK OTKpLIBAeTCs
TOJNLKO B TOM CJyuae, €C/AH JMCKH YCTAHOBAEHH TaK, 4TO
uigpul Ha HHUX COCTABJASAIOT ONpeleNeHHOe YeThipeX3HauHoe
uncao. Hafith BepoATHOCTH TOro, YTO NpH NPOU3BOJIBHOM
yCTaHOBKE AHCKOB 3aMOK OYmeT OTKpHIT.

23. Oraea TeXHHYECKOTO KOHTPOAS OGHApyXua nathb
6paKOBAaHHBEIX KHHI' B MapTHH U3 cJy4afiHo otobpannpix 100
kHur. Haittu OTHOCHTeNBHYIO 4acTOTY MOsiBJAeHHA Opako-
BaHHbIX KHHT.

Pewenue OtHocHTeabHas YacToTa coSmtua A (nossiyenue 6pa-
KOBAHHBIX KHHr) pasHa OTHOWEHHIO YUCNa ncnbiTaHuf, B XOTOPH X NO-
aBuI0Ch cobhitHe A, K ofweMy YHCAY RPOH3BeNeHHHIX HCNMTanHIL:
W (A)=5/100=0,05.

24. Tlo uesu npoussegeno 20 BHICTpeoB, mpHueM 3ape-
ructpuposano 18 nonananuii. Hafith otHocHTenbHyio yac-
TOTYy nonajanuil B Leb.

25. [lpn HcnbiTaHHH NBapTHH TNPHGOPOB OTHOCHTENbLHAR
49acToTa TroAHLIX MpuUGOpPOB oOKasanach paBHoii 0,9. Haiitu
4YHCAO TOAHBIX mpubopoB, ecan Bcero Guli1o nposepeno 200
npu6opos.

§ 2. TeomeTpHuecKkHe BEPOATHOCTM

Tlyete orpesok ! cocras.isier wacTts orpeska L. Ha otpesok L na-
yAavyy nocTaBreHa Touka. ECAM npeano’oXuts, YTO BepOATHOCTbL Tona-
A3aHHA TOYKH Ha OTPe3oK !/ NpONOPUHOHAABHA JJMHHE ITOTO OTPes3Ka M
He 3aBHCHT OT €r0 pPacnoJOMXeHHS OTHOCHTENbHO OTPe3ka L, To sepo-
ATHOCTL MONAJaHHMA TOYKH Ma orpesok [ ofipefesfieTcsl PaREHCTBOM

P =[nvna l/dauna L.

ITycte naAocKas ¢urypa g coCTaB.IReT 4acTb NJAOCKoN ¢urypsl G.
Ha ¢urypy G naylauy Gpoulena Touxa. Ecau npeanooxurts, 4To Be-
POATHOCTL NMONafaHus GpoilleHHON TOUKH HAa QUrYpy g RPONOPUHOHAILHA
AAOMAAH 3TOA QHrypol H HE 3aBHCHT HH OT €€ Pacho.10MeHus OTHOCH-
TeabHO G, NK OT GoPMH g, TO Bepos FHOCTh NONajaHHA TOYKN 8 QHIYpY g
olipeenseTcs PaBeHCTBOM

P =Tlaomaas g Tlnomans G.

AnaniorndyHo onpejiersieTcsl DePOATHOCTL NONAJaHHA TOYKM B Tpo-
CTPAHCTBEHHYIO (HIYpYy U, KOTOpam COCTaBjfieT u4acTh Qurypn V:

P =06bem v/O6vem V.
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26. Ha orpeske L panunsl 20 cM nomeuieH MeHbIIHHE OT-
pesok [ paunbi 10 cM. Hafity BepoaTHOCTH TOro, 4TO TOUKA,
Hayaauy mOOCTaBleHHasa Ha Goabluii OTpe30k, nonajger
Takxe W Ha MeHbiuHit oTpe3ok. [lpeanonaraercs, 4To Bepo-
ATHOCTb MONAaZaHMS TOYKH Ha OTPE30K MpPONOPLUHOHAIbHA
AJMHE OTpe3Ka H I11é 3aBHCHT OT ero paclo/oXeHud.

27. Ha orpesok OA aannbt L yncaosoit ocu Ox Haynauy
nocraBrena Touka B(x). Haiitu BepoaTtHocTh TOro, 4TO
meibiiuit U3 otpeskoB OB u BA uMmeer aauny, 6oabiwyio,
yem L/3. Tlpeanonaraercsi, 4TO BepOSITHOCTb MOMAJAHHA
TOUKY Ha OTPE30K MNpOMOpHHOHANbHA JJAHHE OTpe3Ka W He
3aBUCHT OT €r0 pacrno.IOKEHHS Ha YUCAOBOH OCH.

28. B kpyr paiuyca R nomemeH MeHblu#i Kpyr
paauyca r. HafiTh BepOsATHOCTb TOro, YTO TOYKA, HayJayy
GpoweHnasa B GOJbILOH Kpyr, nomajer TakXKe W B MaJbiil
kpyr. [Tpeanojaraercs, YTO BepOATHOCT> NMOMaZaHHA TOYKH
B Kpyr TpONOPUMOHANbHA NAOHIAJAH Kpyra M He 3aBHUCHT
OT ef0 pacnoJoXXeHus.

29. [laockocTb pasrpadieHa napanjenbHbIMH TPSAMBIMH,
HAXOAAUWIMMHCA JApYr OT JApyra Ha paccrosuun 2a. Ha
NJI0CKOCTh HayAady GpoleHa MoHera paauyca r < a. Hafitn
BEpOSITHOCTh TOrO, YTO MOHETa He nepeceyeT HH OAHOM u3
NpAMBIX.

30. Ha naockoctb ¢ HaHeceHHOM CeTKO#M KBajpaTOB €O
CTOpPOHOH a uaygauy GpouleHa MoOHera papuyca r < a/2.
Haiitit BepOSATHOCTb TOrO, 4TO MOHeTa He NepeceyeT HH OAHOM
U3 cTopoH KBaapara. [Ipeanonaraercsi, 4To BepoOATHOCTbL MO-
nagaHus TOYKH B MJIOCKYIO GHTYpPY NPONOPUHOHAABHA MJO-
magu GUCYPHl ¥ He 3aBHCHT OT €e pacnojoXeHus.

31. Ha nnockoc1b, pasrpaduieHHyIo NapaJjiebHbiMU TIpS-
MbIMH, OTCTOSIILHMH JAPYT OT Apyra Ha pacCTOsiHMH 6 cM, Ha-
yaauyy Opowen kpyr paguyca | cm. Haiith BeposTHocTb
TOro, 4TO KpYyr He mepecedetr HH OfHOH M3 npsAMbIXx. [Tpepno-
Jaraetcd, 4YTO BEPOATHOCTb TNOMajaHHs TOYKH HAa OTPe30K
NPONOPUHOHAJbHA JJIHHE OTpe3ka H He 3aBHCHT OT ero
PACNONOMEHH S .

32. Ha nJaockocTH HayepyeHnl nBe KOHUEHTPHYECKHE
OKPYXHOCTH, pajHyChl KOTOpbiX 5 H 10 cM COOTBETCTBEHHO.
Haittn BeposiTHOCTH TOro, 4TOo TOYKa, GpolieHHas Hayzauy
B GOAbLWIOH KPYT, NMONAJET TaKKe U B KOAbHO, 06pa30BaHHOE
NOCTPOeHHHIMH OKpVXHocTsaMu. [lpennonaraercs, 4to Bepo-
ATHOCTb NONAfAaHHA TOUKH B TJOCKYIO QUIYPY NpOHOPLHO-

HaJbLHA TACIAAM ITOR (QUFYPEI H He 3aBHCHT OT €e pacno-
JIOMEHHA.
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33. Buytpb Kpyra paguyca R Haymauy GpouleHa Touka.
HafiTH BeposTHOCTH TOrO, YTO TOUKA OKAXKETCs BHYTPH BIH-
CaHHOTO B KpYr: a) xBaapara; 6) NpaBHABHOTO TPEYIOJb-
Huka. I[lpeanonaraercs, 4YTO BEPOATHOCTb MOMAJ@HHS TOUKH
B YacTh Kpyra NpONOpUMOHAJNbHA NJIOWAAH 3TOH YacTH M
HE 3aBHCHMT OT ee PacloJIOXXEHHS OTHOCHTEJBHO Kpyra.

34. Bucrpo BpawamlMiCR AMCK pasjeneH Ha YeTHoe
YHCJIO PaBHLIX CEKTOPOB, NONEPEMEHHO OKpPAILEHHHIX B GeJbiil
1 yepHuli uset. Ilo aucky npoussenen Buictpen. Haiitu Be-
POSITHOCTH TOTO, YTO MYJs NMOMNajeT B OXHH H3 GehXx cex-
topoB. Ilpeanonaraercs, 4To BEPOATHOCTb MOMAaJaHHsA NYJH
B TJOCKYI0 GUrypy NpONOPUHOHANABHA NAOMAAM 3Tol u-
TYpHI.

yp35. Ha otpeske OA amuu L yucaoBoii ocu Ox Haynauy
nocrasjennl ae Touku: B(x) u C(y), npuuem y—=x. (Koop-

) JuHaTa ToukH C ana ynpoficTea
L JajbHeiiero u3jaoxeHus o6o-

—_—A sHayeHa dYepes y). Haiitn Be-

7 W gA z POATHOCTb  TOTO, YTO JAJHHA

orpeska BC wMeHblie JIHHEL
orpeska OB (puc. 1, a). [pen-
nonaraercs, Y10 BEpPOSTHOCTh
NONajaHHs TOYKH HAa OTPe30K
NPONOPUHOHAJAbHA JJIHHE 3TO-
ro OTpe3ka M He 3aBHCHT OT
€ro pacno/IoXeHHs: Ha YHCJIO-
BOil ocH.

Pewenne. Koopauuars Tt0-
Yek B H C JONXKHBH yROBNETBOPATH
HepaBencTBaM 0 xS L 0SSy L,

Puc. 4 y=x. BBegem B paccMmoTpeHue

He. NPAMOYTOMLHYIO CHCTEMY KOOpLH-

nat xOy. B 370l CHCTEMe YKa3aHHLIM

HEPaBEHCTBAM yAOBIETBOPAIOT KOOPAHHATH JIOGOI TOYKH, NpPHHAAIE-

Katuell IPAMOYroaLHOMY TPeyroabHHKy OK M (pHc. I, 6). Takum o6pasom,

3TOT TPEYroJBHHK MOXKHO paccMaTpuBaTh Kak durypy G, KOopAMHaTH

TOYeK KOTOpOH NpelcTaBAAIOT COOTBETCTBEHHO BCE BO3MOMKHEIE 3HAYeHHS
KOOpPAHHAT Touek B u C,

Hnuna orpeska BC poaxHa Gbrb MeHblle AMHHH oTpeska OB, T. e.
ROJNKHO HMeTb MecTO HePaBeHCTBO y—x < X, HIH y < 2x. [locaennee
HEPaBEHCTBO BHIMOMHACTCH /1 KOOPAMHAT TeX Todek ¢urypu G (npsaMo-
yroabHOro TpeyroasHuka OKM), Koropble JIeKaT HuXe npaMoit y=2x
(npamaa ON). Kak Bhawo u3 puc. 1, 6, BCe STH TOUKH NPHHAAMERKAT
3aWITPHXOBAHHOMY TpeyronbiHky ONM. Takum o5pasoM, STOT Tpeyrosb-
HHK MOXCHO pPaccMaTpHBaTh Kak QUIYPY g, KOOPAWHATH TOYEK KOTOpO
ABAAIOTCS 6aroNPHATCTBYIOIMNMH HHTEpeCyloweMy Hac COGBITHIO (JyiHHA
otpeska BC MeHblle AjuHE oTpeska OB),
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Hcromas BepofiTHOCTB
P=Ta. giMa. G=TIa. ONM/Ta. OKM=1/2.

36. Ha otpeske OA paauun L uucaoeofi ocn Ox Hayjpauy
nocTaBjdeHH JBe Touk# B (x) u C (y). Halitu BepostHOCTD
TOro, 4YTO J/IHHA oTpe3ka BC MeHbllle paccTOfHUA OT TOUKH O
Jo Gamxkaimwel k Heli Ttouke. [Ipeanonaraercs, uto Bepo-
ATHOCTh TONaJiaHHA TOYKH HAa OTPE30K TNPONOPIHOHAJbLHA
JUIHHE OTPe3Ka H He 3aBHCHT OT €ro pacmoJOXKeHHS Ha 4uc-
JIOBOH OCH.

37. Ha orpeske OA paunb L uucaosoli ocu Ox Haynauy
nocras/JeHH fBe Touku: B (x) u C (y), npuuem y > x. Haiiti
BEpOSITHOCTbL TOrO, 4TO AJIHHA oTpe3ka BC okaxercs MeHblle,
yem L/2. Ilpeamonaraercs, 4TO BEpPOATHOCTh I[lONajfaHus
TOYKH H2 OTPe30K NpONOpUHOHaAbHA ANHHE OTpe3ka H He
3aBHCHT OT €r0 PacroJOKeHUs Ha YHCJIOBOH OCH.

38. Ha orpeske OA pnunnl L unciosofi ock Ox Haypauy
nocraBiaeHn jJBe Touku: B(x) u C(y). Hafite BeposTHOCTD
TOro, YTO AJHMHA OTpe3ka BC oKaxerca MeHbiue, deMm L/2.
Ipeanonaraercs, 4TO BEPOATHOCTb MONMajaHHA TOYKH Ha
OTPe30K NpPONMOPLUHOHANbHA JJIMHE OTpe3Ka M He 3aBHCHT OT
ero pacno/ioXeHHsl Ha YHUC/I0BOH OCH.

39. 3apaua bBiodpdona (ppanuysckufi eCTeCTBOMCNEITa-
teap XVIII B.). Tlaockocts pasrpaduiena napanaienbHBIMH
NpPAMBIMH, OTCTOALMMH JAPYr OT Jpyra Ha pacCTOAHHM 2a.
Ha nnockocTh Haygauy Gpocaior uray pauHel 21 (I < a).
HaiiTi BeposATHOCTb TOr0, YTO HrJaa nepeceyeT Kakyio-HH-
6yAb NpAMYIO.

a) )

z
. 2\ a
z| ¢ .
O
SI 0 /\5\;1" .7\
‘Sl/
[/ ' T 9

Puc. 2

Pewenne. Baegem cieaywomne 06o3HavueHHsi: x— paccTosinue or
cepefiHHnl MLAW A0 GAmXKafdlwed NapajjenH; @-—yrod, COCTasjeHHbH
urJoii ¢ sroft mapanaeiasio (puc. 2, a).

TMonokeHHe HIJB MOJMHOCTHIO ONpefefsieTcs 3aJlaHHeM oNpeleseHHBIX
suaueHnA X H @, TpHYEM X NPHHHMAET SHaueHus ot 0 Jo a; BOSMOXKHLIE
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snayenns ¢ u3Mensiorc’ o1 0 10 n. JIpyruMu cJ0BaMH, cepeanna Rral
MOXeT fnonacte B JI06YI0 H3 TOYEK MPAMOYTOJBHHKA €O CTOPOHAMY &
W n (puc. 2,6). Takum o6pasoM, 3TOT NPAMOYIONBHHKX MOXKNO pac-
cMaTpHBaTh Kak ¢urypy G, Touki KoTopofi npelctasasiioT cobofi ace
BO3MOXKHbIE MOJOXKEHNN cepelnnb uran. Ouernano, naomwansy ¢urypu G
paBHa -a.

Hafizem teneps ¢urypy g, Kaxnas Toska Kotopofi GraronprarcTsyer
HNTEpecyioieMy HaC COBLITHIO, T. ¢. KaXA3% TOYka 9TOf GUrypu moxeT
CAYKHTL cePelannofi Hram, KoTopas mnepeceKaeT GaHxailwyio k Heil
napajaeab. Kax suino u3 puc. 2, a, uraa nepecevet 6auxkaitmyio K Heil
napaajenb npn ycaorun x< Isingq, T. €. ecqiH cepeaHHa HUriw nonazer
B JOOYI0 H3 Touek GHIYph), 3aurTpuxosanHofi Ha puc. 2, 6.

Takum 06pasoM, 3aWITPHXOBANHYI0 (HIYPY MOMKHO PacCMaTpnuBaTh
Kax ¢urypy g. Hailpem naomanw s10it dHryphi:

ki n
Ma. g=S Isingdp=—lcos | =21.
0 o

Hcekovan BePOATHOCTb TOFO, YTO WIVIA Mepeceuer NPRMyio
P=TIlxa. g/Tn. G=2l/(na).

40. Ha otpe3ske OA mauub L uucaosoii ocu Ox Haypauy
nocrasieHn jBe Touku: B(x) u C(y). Ha#ith BeposTHOCTH

a) TOTO, YTO H3 TPEX MOAYUHB-
yI =k WIHXCH OTPE3KOB MOMMHO NO-
Lt Si/F D CTPOHTbH TPEYTrOAbHHK.

,&*ﬁ 4 Pemenne. [lns T0:0 yTO-
Yy y=_L_ 64 H3 TPeX OTPe3KOB MO HO Gbi-
YV Z N0 MOCTPOHTDH TPEyroJbHKK, Kax-

Abifi K3 OTpesKoB foJsxen ObiTh

MeHblle CYMMbl ABYX APYIEX.

CymMa Bcex Tpex OTpe3KoB pamHa

L, nostomy Kaxanii B3 orpeskos
z A0JiXKeH OLiTh Menbine L/2,

Bsenem B paccMoTpeHne nps-

ﬁ) L MOYTONbHYIO CHCTEMY KCOPAHHAT

P — x0y. ll(ngél""aw MOGhX  ABYX

Touek B # C n0MKHB YHOB.JIETBO-

g bix) o) A z PATb JBOAHLIM  HEPABEHCTBAM:

0) L l<r<l, O0sy<L. 3Smm

HepaBeHCTBAM gn;me'raomnfr x«;-

opauHarhl JioGoft Toukk M(x, y),

0 Ly Bx) A z n%nma;me)xameﬁ xsaapaty OL.DL

(prc. 3,a). Taknmobpasom, stoT

Puc. 3 KBAAPAT MOMHO PACCMATPHBATH

Kak ¢ourypy G, KOOPRUHATH Toyex

Eoropcgﬁ NpejCTaBARIOT BCe BO3MOXKHWE 3HAYEHHA KOOPAHMBAT TOYEK

H

1. Tlycts Touka C pacnoJioxeHa mpasee Touks B (puc. 3,6). Kax
yKa3ano Buiie, AIuHB oTpe3kos OB, BC, CA aosxub GuiTh Melibine L/2,
T. €. ROJIKHH HMETb MeCTO HepaBeHcTBa X < L/2, y—x < Ly2, L—y <
< L/2, nau, ut0 TO ME,

x < L/2l ¥ < 'ng/Qr y > L/2' (‘)
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2. Myctb Touka C pacnionomena Jesee Toukw B (puc. 3,6). B stom
cayuae JOMKHHI HMEThb MeCcTO nepaBeHcTBa y < L/2, x—y < LJ2, L —
—x < L/2, nan, 4to TO XKe,

y<L2, y>x—Ls2 x> L2 (s9)

Kak BHauo n3 puc. 3. 4a, HepaseHcTBa (#) BLIMONHAIOTCA AJaS KOOP-
Innat Touek TpeyroabHuka EFH, a HepaBeHCTBa (e#)—ANA  TOWEK
Tpeyroaviinka KHM. Takum o6pasoM, 3alUTPHXOBAHHBIE TPEYTONbHHKY
MOXKHO paccMaTpheaTh Kak $urypy g, KOOPIHHATh) TOYEK KOTOpO#
6.1aronpUATCTRYIOT MHTEpeCcylOmeMy Hac CoObiTHIO (H3 TpexX OTpPe3Kos
MOXHO TIOCTPOMTL TPeyrosibHHK).

F¢koman BepoRTHOCTS

P=TIla.g/Ma.G=(Na. A EFH+Na. A KHMyTa. JOLDL=1/4.

41. B curuaanzatop NoOCTynalT CHIHAAL OT ABYX YCT-
poficTB, NpHUeM MOCTYRJEHNE KaXAOF0 H3 CHrHajoB PaBHO-
BOIMOXKHO B M060H MOMEHT MDUMEKYTKA BpeMEHN AJuTeJNb-
noctoio 7. MoMenTul ROCTYNA¢HHS CHIHAJOB HE3aBHCHMbI
oaud or adyroro. Curnaausa-

Top cpabaTbiBaet, ec/iH Pa3HOCTh y 3

MEMAY MUMEHTAMH MOCTYILACHHA T A

CHrHaJa0R Menibwe ¢ (I < T). Haii- X

TH BEPCATHOCTH TOr0, Hr0 CHr- /g}‘

Haau3atop cpabarhiBaeT 33 Bpe- Y,

Ma T, ecin Kawjoe H3  ycT- X

poficTs MoMmNeT 1o OfHOMy cHr- ¢ !

Haay. 3
Pemenne. 0O603HauuM MOMEH- ?3 4 / Z

Tot MOCTYNAEHAR CHIHAAOB  NepBOTo

u BTOpPOrO yCTpOﬁCTB COOTBETCTBEH- Puc. 4

Ho uwepe3 x # y. B cuny ycJjosus
33JaYR  JOMKHH  BHNOJIHATHLCA ABOiiHbIe HepasencTBa: Oy T,
t<y<T.

Bsegem B pacCMoTpeHHe NPAMOYFOAbHYID CHCTeMy koopauuat xOy.
B aToit cHcTeme HABONHDIM HEepPaBEHCTBAM YAOBJIETBOPRIOT KOOPAHHATHLI
JioGoil Touku, npunasnexawed ksaapaty OT AT (puc. 1). Takum o6pa-
30M, 9TOT KBAaJlpaT MOMHO paccMaTpHBaTh Kak ¢urypy G, KoopAnHaTh
TOYeK KOTOpPON DPeACTABASIOT BCE BO3MOMHLIE 3HAUCHHUR MOMEHTOB NO-
CTynJIeHHs CHTHAJ08.

CHrHann3aTop CcpaGaToiBaeT, €CaH PA3HOCTh MEKAY MOMEHTAMH
ROCTYA1HHA CHTHAJNOB MeHulle !, T. e €CIH y—X < [ PR y > X H
X—y <! npH X > Y, HAH, YTO TO XKe,

y< x+1{ npun ¢ >x, (*)
y>x—t npr y<x (s#)

HepaseHeTBO (%) BHINOJHSIETCA AASt KOOPAHHAT TeX Touek durypu G,
KOTOphie JeKaT Bhlle HPAMOH y=x ¥ HHXKe MPpAMOA y==x-{; Hepa-
BEHCTBO (s#) HMeeT MeCTO AAfl TOueK, PAcHOJONKEHHBIX HHXKe NpsMofi
y ==X W Bule NpRMOfi y=x—1{.

Kak BuaHo u3 puc. 4, Bce TOYKH, KOOPAHHATHl KOTOPHIX yIO0BIeT-
BOPSIIOT HEpPaBEeHCTBAM (s) H (¥#%) TNPHHAAMEKAT 3ALITPHXOBAHHOMY
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WeCTHYroAbHUKY. TaKHM 06pa3oM, 9TOT IMECTHYFOJNLHHK MOXHO pace
cMaTpuBaTh Kak QUIypy g, KOOPAMHATH TOYeK KOTOpofi sABAs0TCa Gia-
rONPHATCTBYIOMHMH CPaGaTHBaHNI0 CHIHAJNH3ATOPA MOMEHTAMH BpeMeHH
X uy.

VickoMaa BepOATHOCTH

Mng T*—2(T—1%2_ {@QT—1)

P=mic= T3 T

42. 3apaua o BctTpeue. IIBa cTyAeHTa yCAOBHAMCH BCTpe-
THTBCA B onpeneseHHoM Mecre Mexxy 12 u 13 yacamu gus.
IMpuweain#i mepBHIM XAET BTOpOro B TeueHue 1/4 vaca,
nocje yero yxopur. Hafitu BeposTHOoCcTh TOrO, 4TO BCTpeua
COCTOMTCH, €C/IN KaXKAHifi CTY/\SHT HayJAa4y BEIOHPAeT MOMEHT
cBOero npuxona (B npomexyrke ot 12 xo 13 uacos).

43*. Haittu BeposTHOCTB TOro, YTO H3 TpeX HayAauy
B3fAATHIX OTPE3KOB ANHHONH He Oojee L MOXKHO NOCTPOHTH
TpeyroabHuk. [Ipeanonaraercs, 4To BEpPOATHOCTDH NMONafaHUA
TOYKH B MPOCTPAHCTBEHHYI0O (Urypy TNpONOpUHOHAJIbHA
o6beMy GHrypnl ¥ He 3aBHCHT OT €€ pacroJIoXKeHMS.

Y kasanne. Beecth B paccMoTpenue NPOCTPAHCTBEHHYIO CHCTEMY
KOOPAHHAT.

44, Haynauy B3sTH IBa MONOXMHTENBHHX YHCJAA X H Y,
KaXXfoe W3 KOTOphX He mpesiuaer AByx. Haiitu seposT-
HOCTb TOrO, YTO MpousBeAeHne xy Gyner He 6OJIbILE EANHHIIL,
a yacTHoe y/x He GoJblue ABYX.

45. Haynauy B3sTH ABa INOJIOXKHTEJbHBIX YHCJAA X H Y,
KaX[oe H3 KOTOpHX He npesblaer eauuuusl. Hafitu Bepo-
ATHOCTb TOFO, 4TO CYMMa Xx-+y He NpeBHIlIaeT ERUHHIIH,
a npouspejienne xy He mennwe 0,09.

Tnapa stopasn

OCHOBHbBIE TEOPEMDI
§ 1. Teopembl CNOXKEHMS M YMHOXMEHMS BEePORTHOCTEN

Teopema caoxenns sepoaTHocrefi HecosmecTHnX cobmrtuft, Bepoam-
HOCMb NOABAeHUR 00HO020 u3 08yX HecosmecmHoix coboimud, Gespasauuro
KaK020, PasHa cymme éepoamnocmeld smux coboimud:

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

Caepncraue. Bepoamuocme nofsaenus 00HO20 U3 HECKOALKUX no-
NAPRO HecOBMeCMHbX coboumuli, 6e3pa3AuU4HO KaK020, PASHA CYmMe 6epo-
Aamuocmed smux cobvimudi:

P (A1 As+ ...+ A =P (A)+P (A + ... +P (An).
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Teopema cioxenHs weposTHOCTel coBMecTHMX coburufi, Beposm-
Hocmb nossaeHun xoma Go. 00R020 u3 08yx cosmecmuux cobomull pasna
Cymae seposmrocmed smux coboimuil 6e3 eePORMNOCIMU UX COSMECIMNOZ0

nonBAeHUR.:
P (A+B)=P (A)+P (B)—P (AB).

Teopema MoxeT OuTh OGOSIleHa Ha JIOGOe KOHEYHOE YHCAO COB-
MecTHHX cobuiTHii. Hanpumep, i Tpex COBMeCTHHX COGWTHI

P(A+B+C)=P (A)+P (B)+
+P (C)— P (AB)—P (AC)—P (BC) + P (ABC).

Teopema ymuomentns BepoaTHOCTed. Beposmwocme coamecmHozo no-
f6Aenun Osyx coGuIMUL DASHG NPOU3GEGeHUID BEPOSIMHOCMU O0ONO20 U3
HUX HA YCA0BHYIO 6epOAMHOCMS OPY2020, BbIMUCACHHYIO 8 nPednosoienUL,
4¥Mmo nepeoe coboimue yxe Hacmynuao:

P(AB)=P (A)-P 4 (B).
B YaCcTHOCTH, AJA HE3aBHCHMLIX cobuiTHil
P (AB)=P (4)-P (B),

T. €. 6CPOAMHOCING COBMECMHOO NOABACHUS O8yX He3qBUCUMbIX COBbIMUL
pasHa npoussedenurw eeposmrocmetl smux coGoumuil.

CaeacrBue. BepoamHocme cosmecmH0z0 noseAeHUS HECKOALKUX
codboimud pasHa npoussefeHur0 eepoOAMANOCTU 00HO20 U3 HUX HA YCAOBHUIE
6CPORMHOCTIU BCeX OCMAAbHBIX, NpUYEM 8epOAMHOCMS KaxnD020 nocaedyio-
We20 cooblMuUR GLIMUCARION 8 npedAoXeHul, 4mo 6éce npeduidyujue cobbi-
Muf yxe HacmMynuau:

P (A1A3As ... An)=P (A4))-P 4, (A2) P a,p,(As) «oo Pppa... 2,y (An)s

20e P p, ... 2,-, (An)—soepoamuocmy cobumus Ay, ebucaenras é nped-
noaoxenuu, umo cobvimus Ay, Az, ..., Ay-1 Hacmynuau.

B 4acTHOCTH, 6epOAMHOCMbG COBMECMHO0 NOSEACHUR HECKOALKUX
cobbimul, He3aBUCUMBIX 6@ COBOKYNHOCMU, PASHA RNPOU3sEOCHUI0 8epOAM-
Hocmeti smux cobumud:

P(A1Ay ... A))=P (A)-P(Ay) ... P(4,).

46. Ha creanaxke OGHONHOTEKH B CJYyuyafiHOM MOpSAKe
pacctaBieno 15 yueGHMKOB, npuyeM MNATb H3 HUX B Nepe-
njere. Bubaunorekapb Geper Haypauy Tpu yye6uuka. Hahitu
BEPOATHOCTb TOrO, YTO XOTS OBl OJMH ¥3 B3STHIX yYeGHHKOB
OKaXkercsi B nepemnJere (cobuThe A).

Pemenne, IlepBuifi cnoco6. TpeGosanne— xors G6nl oAUR
B3 TpexX B3ATHIX Y4YeGHHKOB B nepemneTe—GyAeT OCYIIECTBJEHO, eCaH
NPOH30AACT M1060€ H3 CJACRYIOWKHX TPeX HECOBMECTHBIX COSHTHA: B—oAuH
yue6nuk B nepemiere, C—pBa yyeGHuKa B Nepensere, D—TpH yuel-
HHK2 B nepenJere,

Hurepecyiomee nac co6mtHe A MOXKHO NPeACTaBHTb B BHAE CyMMbl
cobutfi: A= B+-C+ D. I[lo TeopeMe cioxeHus,

P (A)=P (B)+P (C)+P (D). 0]
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Hoafizem sepoaThocts cobutht B, C w D (cM. pewenue 3apaun 17,
ra. 1, § 1)
P (B)=C}-Clo/Cly=45/91, P (C) =Ci-Clo/Cls=20,91,
P (D)= C}/C,=2/91.
TloactaBus 5TH BEPOSITHOCTH B PaBEHCTBO (*), OKOHHaTeJbHO NO-

AyuHM
P (A) = 45/91 4 20/91 4-2/91 = 67/91.

Bropoii cnoco6. Cobutus A (xoTs O OAHH H3 B3ATHIX TPex
yueGHHKOB HMEET mnepefer) H A (WM oaMH H3 B3FTHIX Y4eGHHKOB He
HMeeT MepemueTa) — IPOTHBONOAOKHHE, nosToMy P (A)+-P (A)=-1
(cyMma seposiTHOCTell ABYX MPOTHBOMONOKHWX cOOLITHIl paBia elHHMUIE).
Orciona P (A)=1—P (A).

BeposiTHOCTL nOABACHHA COGHTHA A (HH OAMH Wi BINTHIX yueOHHKOB
He HMeeT mepenJiera)

P (A) = C1/Cls=24/91.

Hcxomasn BepofTHOCTS

P (A) =1—P (A)=1-24/91 =67/91.

47. B smuke 10 perajefi, H3 KOTOPHIX YeThipe OKpalleHk!.
C6opuiik Haynauy B3sJd Tpu Aeranu. Hafitn pepostHOCTb
TOrO, 4TO XoT OBl OfjHA H3 B3sATHIX JeTalell okpalleHa.

48, lokasatb, 4TO ecau cobute A BJaeyer 3a Coboit
coburue B, 10 P(B)= P (A).

Pemen ne. CobbiTve B MOXHO NPeNCTaBHTb B BuAe CYMMbI HeCOn-
MeCTHHX cobuTHA A u AB:
B=A-- AB.
Mo teopeme cnroxetust BepoOATHOCTEH HECOBMECTHHIX COGBLITHA 10O-
AYUHM _ _
P(B)=P(A--AB)=P (A)+ P (AB).

Tak kax P(AB)>=0, 1o P(B)= P (A).

49. BepoATHOCTH NOABJEHHS KaXXAOTO H3 JBYX He3aBH-
CHMBIX COOHTHII A, H A, COOTBETCTBEHHO paBHbL p, H P,.

Hajith BepOATHOCTb MOSIBNEHHSA TOABKO ORHOrO H3 3THX
coBHITHIl,

Pewenne, Boeaem o603uavennss cobuTHil: Bj— NORBH.IOCH TOALKO
cobuiTHe Ay; Bg— NOABANOCL TOABLKO cobnTHe Aj.

Tonenesne COGWTHA B, pPaBHOCHABHO NOABAEHHIO CobuTHA A, A,
(mOABHJIOCH TiepBoe COOMTHE M HE MOABWIOCH BTOPOE), T. e. By==A;A,.
Mossnenne cobGuitia By paBHOCHALHO MOABJAEHHIO COOMTHA A, A, (no-

ABUAOCH BTOpoe coSLiLHE H He NOABHJIOCL nepsoe), T. €. By= A,A,.

Taxkum o6pa3oM, 4ToGbl HafiTH BEPOATHOCTL MOABNEHHA TOALKO
ORHOro H3 cobtnit Ay U Ay, 20CTaTOYHO HAATH BePOATHOCTbL MOABJICHHA
oaxoro, Gespasauuto kakoro, u3 cobmtaii By n B,. Cobutha By # B,
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NECOBMECTHH, NOSTOMY NPHMEHHMa TeOpeMa CIOKeHHs:
P (By+ B3)=P (By) + P (By). (%)

OcTaeTcst HafiTw BePOSATHOCTH KaxaOro 3 cobuthii By, n By Coburna
Ay n A, He3aBHCHMHI, C1eJOBaTeIbHO, HEIABHCHMH COOHITHR A, B Ag,
a TaKkxe Ay u Ag, N0OITOMY npHMEHHMa TeopeMa YMHOXEHHS:

P (By) =P (AiA) =P (A1) A (A) = pyga;
P (By) =P (A41Ag) =P (A))-P (A2) =q1ps.

[loactaBuB 3TH BEPONTHOCTH B COOTHOweEHUe (*), HalileM HCKOMYIO
BEPOSITHOCTE MOSB.IEHHH TOJILKO 01HOr0 W3 CoOuTHIT A, ¥ A,y

P (B, -i- Bs) == piq3--9,p,

50. Odns curHaansaumu ol aBapHH YCTaHOBJIEHH JBa
HE3aBHCHMO paGoTaiollHX CHrHAAN3aTopa. BeposTHoCTb TOTO,
4TO TIPH aBapHHM CHrHaau3aTop cpabovaer, pasHa 0,95 nns
nepporo curxanusatopa n 0,9 ias stoporo. Haiitn Bepo-
ATHOCTb TOTO, HTO MPH aBapuu cpaboTaeT TOJBKO OAMH
CUTHAJAH3aTop.

51. /Ipa cTpeaka crtpeasior no Mumenn., BeposatnocTb
nonajiaHus B MHIUEHb NPH OAHOM BbICTpeJe NS NepBOro
crpesika pasha 0,7, a 113 Broporo—0,8. Haiiti Beposr-
HOCTb TOTO, YTO NpPH OJZHOM 3ajine B MHILEHb NONapaer
TOJBKO ORHH H3 CTPEJKOB.

52. BepoaTHOCTb 0OQHOTO NONajlaHWsg B LEAb NPH OAHOM
3aqane H3 ABYX opyauit pasua 0,38. Hadith BeposTHOCTBL
NOpaXeHHA ueJH NPH ONHOM BHICTpe/ie NEPBHM H3 opyAu#,
ecIH H3BeCTHO, 4TO /% BTOPOrO OpPYAHS 3Ta BEPOATHOCTb
pasia 0,8.

53. OTaes TEXHHUECKOrO KOHTPO.IA NPOBEpReT H3JeNH%
Ha CTAaHAAapPTHOCTb. BeposTHOCTB TOro, YTO H3jesHe CTaH-
AaprtHo, pasha 0,9. Hafith BeposiTHOCTB TOrO, YTO K3 ABYX
npoBepeHnbIX H3Jeanil TOJIbKO OJHO CTaHAAPTHOE.

54. BeposTHOCTh TOro, YTO NpH OJHOM H3MEpEHHH HEKO-
Topoil Qu3uvecKoii BeanuuHnl Oyler JonymieHa olnGKa,
npesbilllaonlan 3aRaHHYI0 TOUHOCTb, paBHa 0,4. [TponaseneHmnl
TPH HE3aBHCHMHIX H3MepeHus. Halitn BeposTHOCTL 7TOrO,
4YTO TOJBKO B ORHOM H3 HUX RONYILEHHAN OIHGKA NPEBLICUT
3aJaHHYIO TOYHOCTb.

55. M3 naptin uspesquft ToBapoBed oTGUpaeT H3AeNHA
BbiCIIETrO copTa. BeposTHOCTb TOro, 4TO Haypady B3sToe
H3le/IWe OKa’XKeTCa BeICillero copta, pasHa 0,8. Hairth Bepo-
ATHOCTh TOrO, YTO H3 TPeX NPOBEPEHHLIX N3AEIUil TOJILKO
ABA W3REJHA BHICIIEro CopTa.
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56. YcTpo#fCTBO COCTOHT H3 TPEX 3JIeMeHTOB, paGoTalolUX
He3aBHCHMO. BepoaTnocTH Ge3oTka3Hol pa6othi (3a BpeMa {)
NepBOro, BTOPOrO H TPETHETO 3JIEMEHTOB COOTBETCTBEHHO
paeunt 0,6; 0,7; 0,8. Ha#itu BeposTHocTH Toro, uto 3a
Bpema ! 6e30TKasHO OVAYT paboTaTb: a) TONBLKO OAHH 3J€-
MeHT; 6) TOJILKO ABa 3J€MEHTa; B) BCe TPH 3J1eMEHTa.

57. BeposTHOCTH TOro, 4TO HYXKHAs COOPUIHKY AeTa/lb
HaXOAUTCA B NEPBOM, BTOPOM, TPETLEM, UYETBEPTOM SRLULUKE,
coorsercrBenHo pasuet 0,6; 0,7; 0,8; 0,9. Haiitu Beposnr-
HOCTH TOro, 4TO JeTa/lb COAEPKHTCA: a) He GoMee yeM B TPeX
AuuKax; 6) He MeHee yeM B JABYX RILHKAEX.

58. Dpoiuensl Tpi Hrpasbhbie KocTi. HaliTi BeposTHOCTH
caepylommMx CoObITHH: a) Ha KakJoil M3 BbIMAaBUIMX TpaHeit
MOABUTCH NAThL O4YKOB; 6) HA BceX BHNABIWIHX TpaHAX Mo-
SIBUTCH OJMHAKOBOE YHCJ0 OYKOB.

59. Bpowensi Tpy urpanbHbie Koctd. HafiTi BepoaTHOCTH
chenyomux coGbiTHH: a) HAa ABYX BBINABIINX TIpaHAX NOS-
BHTCS OJHO OYKO, a Ha TpeTbeil rpaHH — APYroe UHCJIO OYKOB;
6) Ha ABYX BBINABIIHX TIPaHAX NOSBHTCA OAHHAKOBOE UHCJIO
OYKOB, a Ha TpeTbeH TrpaHH—APyroe YHCJIO OYKOB; B) Ha
BCeX BHINABIIHX TrpaHfX NOSABUTCA pa3HOE YHCAO OUYKOB.

60. Cxoabko Hago GpOCHTb HrpasibHHIX KocTe#, uToObi
¢ BEpOSTHOCTBIO, MeHbiuei 0,3, MOXKHO ObLIO OXKHJATb, UTO
HH Ha OJHOH U3 BbINABIIHX FpaHeil He NOABUTCA IIECTb
OUYKOB?

Pewenne. BpegemM ofo3Hauennus cobuTuii: A-—HH Ha OZHONH H3
BWNaBwWuX rpanefi ne nossurcs 6 oukoB; A;—Ha Bpinapwedl rpawu i-i

Kocth (i=1,2, ..., n) He nossuTca 6 oukos.
Unrepecyioiee 1ac coburie A COCTOMT 8 COBMELIEHHH COGLITH
Ag, Asy ooy Ap, Toe. A=A 1A, ... A,

BepoaTHocTb TOro, YTO Ha /11060t BhINaBllefi rpaHH NOSBHTCA YHCAO
OYKOB, He paBHOe wWeCTH, paBHa P (A;)=:5/6.

CofuitHas A; He3aBHCHMBI B COBOKYMHOCTH, MOITOMY TNpHMEHHMa
TeopeMa yMHOMXEHHS:

P(A)=P (A14z ... Py)=P (A) P (As) ... P (A,)=(5/6)".

ITo ycaosmo, (5/6)® < 0,3. Caegosatennno, nlog(5/6) < log0,3.
Orciona, yuuthisasi, yro log (5/6) < 0, naiizem: n > 6,6. Taxum o6pasom,
HCKOMOE YHCJO HrpajbHBIX Kocreil n>=7.

61. BeposaTHOCTb NONAAaHUA B MHIIEHB CTPEJKOM INPH
ogHoM BoicTpesie paBHa 0,8. CkoJIbKO BBICTPEJIOB J0.DKEH
TIPOM3BECTH CTPEJIOK, 4TOGhi C BEPOATHOCTbIO, MeHbiueil 0,4,
MOXHO GbiJI0 OXHJIATb, YTO He OyaeT HU OJHOrO TpoMaxa?

62. B xpyr paguyca R BnuCaH npaBHJbHBIA TPEYTOJNbHHK.
BuyTpb Kpyra Haypauy GpolueHbi 4eThipe ToukH. Haittn
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BEPOSAITHOCTH CJIEAYIOWMX COOWTHH: a) Bce dYeTbipe TOUKH
nonaayt BHYTPb TpeyroJbHHKa; 6) OZHa TOYKa mnonajer
EHYTPb TPEYroJibHHKa H N0 OAHOH TOYKe Momajer Ha Kax-
AbIR «Mapiii» cerment. [lpeanonaraercs, 4To BepoOATHOCTD
nonajaHus TOUKH B (QHIYpy npONOpUHOHaJbHA NJOWAAH
¢urypei ¥ He 3aBHCHT OT ee pacnoJIOKeHHUS.

63. Otpe3ok pasaeieH Ha TpH paBHme uacTH. Ha aror
OTPe30K Hayaayy GpoweHbl TpH Toukd. Halitu BeposiTHOCTD
TOro, YTO Ha KaX1yi0 H3 Tpex yacTell OTpe3Ka Nomajaer
no oaHoi# Touxe. IIpeino.araercs, 4To BeposSITHOCTH MoONaza-
HUSl TOYKH Ha OTPe30K MNpONOPUHOHAIbHA JAIHHe OTpe3ka
H He 3aBHCHT OT €r0 PacnoJOXKeHHA.,

64. B untajpHOM 3a.e HMeeTcs WecTb Y4YeGHHKOB IO
TEOPHH BEPOSTHOCTE!, 3 KOTOPLIX TPH B nepenJere. bu6.umo-
TeKapb Haylauy B3s1 1Ba yyeGHuka. Hafitu BeposTHocTb
TOTO, 4TO 00a y4e6HHKa OKaKyTCcsl B NepelJerTe.

Pemenne. Bseiem o6osnayenns coSutiii: A—nepsulit B3aTHIY
Y4YeOHHK JiMeer nepemnieT, B—sBTopoil yueGHHK HMeeT nepenJeT. Bepo-
SITHOCTh TOTO, YTO TepBbli yueGHIK HMeeT nepenaer, P (4)=3/6=1/2.

BepostHocTb TOrO, YTO BTOPOIi Y4eGHHK lMeeT nepeiier, npy ycao-
BHH, YyTO nepsuil B3aTHUl Yy4eOHUHK Oul.1 B mependeTe, T. €. YCJIOBHas
BEPOATHOCTL coObiTHR B, Takosa: P 4 (B)=:=2,5.

Hckonmast BepofiTHOCTL Toro, 4to 06a yyeGHMKa HMelOT NepenJter, 1o
TeOpeMe YMHOXKelHHs BepPosiTHOCTeli COGLITHH paBHa

P (AB)=P (4)-P 4(B)=1,2-2/5=0,2.

65. Cpeaun 100 oTepeiineix 6iL1€TOB eCTbh 5 BBIHFPHILL-
Heix. Hajitu BeposTHOCTb TOrO, 4TO 2 Hayjauy BbIGpaHHBIE
61.1€Ta OKaXXYTCA BHIHTPLILIHBIMH.

66. B uexe pa6oTaloT CeMb MYXYMH H TPH JKEHIUUHH.
ITo Tabe.bHBIM HOMepaM HayJaauy OTOGpaHbI TPH Ue.10BeKa.
HafiTn BepoATHOCTB TOro, YTO BCe OTOGpaHHbE JHLUA OKa-
KYTCST MYMKUIHAMH,

Pewenue. Bsexem o6osnauennss cobuithii: A—nepebim oroGpaH
MyKuiHa; B—pTophiM oTOGpan MymuHna, C—TpeTsHM oToGpaH MYX-
unHa. BepofiTiiocTs TOrO, YTO NepBuid Gyier oToGpaH MYKuMHa,
P (A)=7/10.

BeposiTHocTs  TOro, 4TO BTOPBIM OTOGPaH MYKYMHA, NPH YCJIOBHH,
4TO nNepBbiM YiKe Ol oToGpali MyXUHMHA, T. €. YCJI0BHAs BepOATHOCTH
cobutis B caeayloman: P 4 (B)=6,9=2,3.

BeposiTHocTe TOTO, 4TO TpeThHM 6yier oToGpaH MyKuHHA, PR YCJIO0-
BHM, YTO Yie OTOGpaHBl 1BOE MYXKYIi, T. €. YCJIOBHAH BepOATHOCTS
cobutns C rtakosa: P 45(C)==58.

HckoMan geposiTHOCTb TOro, YTO Bce TPH OTOGPAHMHEIX JAMIA OKa-
KYTCS MYKUHHAMH,

P (ABC)="P (4)-P 4 (B)-P 45 (C) =7/10-2/3.5/8 = 7/24.
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67. B amuke 10 geraneit, cpexn KOTOpHIX LIeCTb OKpa-
meHHsIX. COOpLIMK Haygauy H3BJeKaeT YeTbipe JeTaJjH.
HaiiTu BepoATHOCTb TOro, 4TO BCe H3BJeUeHHBIe JeTasH
OKaXCYTCA OKPalUeHHBIMH.

68. B ypue umeercs NAThL LWApPOB C HOMepaMmu OT | a0 d.
Haynauy no oaHoMy #3B.1€KaiOT TPH lnapa 6e3 BO3BpalleHHus.
Haity BeposTHOCTH chaeayruiux cobuiTHA: a) mnocjepoBa-
TeJIbHO MOABATCA 1apbl ¢ HOMepamHu I, 4, 5; 6) usB/eyeHHbIE
wapot 6yayT umers Homepa I, 4, 5 He3aBucH#MO OT TOTO,
B KaKoM NOC/eJOBaTe;IbHOCTH OHHU IOfIBHJHCD.

69. Cryzaent 3naet 20 u3 25 ponpocoB nporpammui. Haiitu
BEePOATHOCTL TOTO, YTO CTVAEHT 3HaeT NPe/I0XKEHHHEe €My
3K3aMeHaTOpOM TpH Bompoca.

70. B wmewouke coaepxutca 10 ofHHaKOBHIX KYOHKCB
c nomepamu- oT | a0 10. Hayvaauy u3sBaekalor mo ogHomy
Tpi Ky6uka. HafiTu BepoaTHOCTb TOrO, UTO NMOC.1€A0BaTENBHO
NOABATCA KYOuKH C Homepamu 1, 2, 3, ecan KyGHKH u3-
BJeKawTcA: a) 6e3 BosspauleHnsn; 6) ¢ Bo3BpauleHueM (u3-
BJICueHHBI KyOHK BO3BpallaeTcsli B MeuiouekK).

71. Tlo panHbnM nepenitcu Haceaenns (1891 r.) Asaramnu
H Y3/1bCa YCTAaHOBJEHO: TEMHOIJIa3ble OTUBI ¥ TEMHOIJIa3ble
cuioBed (AB) coctaBuiin 5% o6ciieoBaHHbLIX JIMIL, TEMHO-

r/asble OTHH H CBeTIorJasbie cwHosbs (AB)—7,9%, ceer-
JOrJia3ble OTHbl H TeMHOT.1a3nie coiHoBbs (AB)—8,9%, ceer-

Jorfaspe OTiBl ¥ CBeTJOrJasnie ChHHOBBA (ZE}——?B,?%.
HafiTh cBa3b MexIy iBeTOM rda3 OTUd W ChiHA.

_Pewenue. Tlo yesosmwo, P (AB)=0,05 P (4B)=0,079;
P (AB)=0,089; P (AB)=0,782.
HafigeM yc/0BHYI0 BEPOSNTHOCTb TOFO, YTO CHIH TEMHOraa3bifi, ecau
OTelU TeMHOrAashifi:

pupy=PABI___ P(AB) __ 005
AT F TP (aB)--P(AB) 0,050,079

Haltnem ycioBHY0 BEPOATHOCTb TOFO, YTO ChIH CBETAOI/1a3bifl, ecan
oTel TeMHOr.1a3hblii:

Py(By=1—P 4 (B)=1—0,39=0,06I.
Hafiaem YCAOBHYIO BEPOATHOCTE TOFO, MTO ChIH TeMitOr1a3nilt, ecau
OoTel CBRETJAOTa3biH:
P(AB) _ __P(AB) 0,089
P(A) P(AB): P(AB) 0.089--0,782

Hafitem ycnornylo BepOATHOCTB TOTO, 4TO CHIH CBeTJorAasuill, ecanm
oTed CBETJIOrAasblil:

pZ(B') =1 =P (B) =1—0,102-:0,898.

==0,39.

P (B) = =0,102.
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72. Hatitu BepoatHoctb P (A) 10 JansbiM BepORTHOCTAM:
P(AB)=0,72, P(AB)=0,18.

Pewenue. CobuTie A MOKHO NPeICTABHTH B BHAE CYMMH Cae-

Ayouidx AGYX HECOBMECTHBIX coBuTuil: A== AB - AB. [lo Teopeme cao-
XEHHS BEPORTHOCTEH HECOBMECTHBIX COOLITHA MOAYuHM

P (A)=P (AB--AB)=P(AB) + P (AB)=0,72-4-0,18 =0,9.
73. Haiitu BepostHoCTb P (AB) no AaHHBIM BEpOATHOC-
™aM: P(A)=a, P(B)=b, P(A+B)=c.

Pewenune. Henoavsys toknectso P (4)==P (AB) {-P (AB),
Haltaem

P (AB)=P (4)—P (AB)=-a-—P (AB). ')
Ha pasencrsa P (A + B)=P (A)- P (B)—P (AB) wsuipasum P (AB):
P(AB)=P (A)+-P (B)—P (A} B)—a : b—c. **

Hoacrasus (**) 8 (*), no.ayuum
PAB) =a—{a} b—c) =c—b.
74. Haiitu BepostHocTb P(AB) 10 JAHHBIM BepOSIT-
HOCTAM:
P(A)=a, P(B)=b, P(A+-B)=c.
Pewensne. Henoawsyn towiectso P (B)=P (AB) + P (AB),
Haiiaem P (AB):
P (AB)=:P (B)—P (AB) -. (1 —b)— P (AB).
lloacvasus B nocaexHee paseictso P (AB)=c—b (cM. 3anauy 73),

TOAYUUM e
P(AB)=—=1—b—{(c—b)=1—c.

75. Hacryngenue co6pitia AB HeO6XOAWMO Bj€yeT Ha-
crynaesne cobuitinn C. Jlokasarb, uro P(A)4-P(B)—
—PO) L.

Pewenne. [lo ycnosuio, Hactynaenue cobuitusn AB paeuer
HacTyntesne cobuitus C, nostomy (cM. 3anauy 48)

P(C)=P (AB). ™
ldcnom,syﬁ TOXKjecTBa
P(A)=P (AB)-1-P (AB), P (B)y=P (AB)+ P (AB),
P (AB)+-P (AB)-|-P (ABy=1—pP (A5)
M yUuTBIBaf HepaseHcTBO (*), noayuuM
P(A)4-P(B)—P (C)< [P (AB) \-P (AB)| +-|P (4B)--P (AB)] —
—P (AB)==P (AB) - P (AB)+P (AB)=1—P (AB) < 1.



3ameuaune. PeKoMeHLyeM UHTaTENIO CAMOCTOATENbHO Y6EANTLCA,
UTO M B YaCTHOM cayuae, koria C=AB, cnpasepanso HepaseHCTBO

P (A)+P (By—P (AB)< 1.
76. oka3aTb, 4TO

P (B
PA(B)>1_-‘-,-%.

Ilpeanonaraercsa, uro P (A4) > 0.

Pewenne. B cuny samevanns K sajaue 75 cnpaBelnBo Hepa-

BEHCTBO
P(A)+4-P(B)—P (AB)< 1. *
BocnonbayeMcs TOXAeCTBaMHU
P (AB)=P (A)-P5(B), P(B)=1-—P (B). )

Ioacrasus (**) B (*), noayuum
P (A)-+1—P (B)—P (4)-P,(B)<],
6] _
P (4)-P(B)=P (A)—P (B).
Pasgenus oGe uactit HepaBelcTBa Ha NoJIoXKHTedbHOe yuciao P (A),
OKOllYaTeJLHO HMeeM _
_P(B)
P’

77. Hacrynnenne co6eitia ABC Heo0xoauMO BJeuer
HacTymjieHue co6oitig D. [loxkasarth, uro

P(A)+P(B)+P(C)—P D)2

Pewenne. Mo ycaosuo, nacrviienne cobuins ABC Heo6xo-
JIHMO BJjleyeT HACTyMJeHHe coOMTiA D, caejosaTedblio (CM. 3ajauy 48),
P (D)= P (ABC). Takum o6pa3omM, cc1H 6VieT 10Ka3allo HepaBeHCTBO

P (A)--P(B)--P (C)—P (ABC)<<2, )

To 6VIeT chipaselIHBO H HepaBeHCTBO, YKa3aHHOE B YCJIOBHH 3a]auH.
AoKaxem Hepasencrso (*). Bocnoab3vemcs ToXAecTBaMu:
P (A) =P (ABC)--P (ABC)--P (ABC)--P (ABC),
P (By=P (ABC)-- P (ABC)--P (ABC)--P (ABC), **)
P (C)=P (ABC)--P (ABC)--P (ABC)--P (ABC).
H3 Tpex cobuitiii A, B, C MOXIO COCTaBHTb C.JIeIYyIOUIVIO MOJHYIO
TPyAMY «CJAOKHBIX COOLITHII», COCTOSIWLHX K3 MOMABICHKA H HenoABJCHHII

paccMATpHBaeMbIX TpPeX cofbiThil:
ABC —nosBHaHKCL BCe TPl COGHLITHS,

ABC, ABC, ABC —rnosenauch 1sa cobuiThsi, a TpeTbe He TNOfBH-
J0Ch,

ABC, ABC, ABC—nosBu1ocs oMo cobkiThe, a JABa APYrHX He
NOSBHIHCE,
ABC —He nosisuauck sce TPH COGLITHS.
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Cymma BeposiTHocTefi coOHITHIT, 0Gpa3yioOlIyX NoAHYIO TPynNy, PABHA
€AHHHLE, NO3TOMY
P (ABC)-+ P (ABC)+P (ABC)+-P (ABC)+
+P (ABC)+P (ABC) 4P (ABC)+-P (ABC)= 1.
Orciona
P (ABC)+ P (ABC)--P (ABC) - P (ABC) =
=1—[P (ABC)+ P (ABC)+ P (ABC) - P (ABC)). (***)
TMoactasus (**) 8 (*) u ncnoawsys (***), nocse ynpollleHuHt MoAyaHM
P (A)+-P (B)--P (C)—P (ABC)=
=2—[2P (ABC) 4P (ABC)+ P (ABC)-- P (ABO)).
YuuTeiBas, UTO Kamjoe cCJjaraeMoe B KBaApaTHoll cKoGKe HeOTpH-
uaTesibHo, OKOHYATE/1bHO NOJNYYHM
P (A)+-P (B)+P (C)—P (D)< 2.
78. BoiBecTil TeopeMy CJIOKeHHs BEpOSATHOCTEH IS Tpex
COBMECTHRIX COOBITHIA:
P(A+B+C)=P(A)+P(B)+P(C)—
— P(AB)—P (AC)—P (BC)+ P (ABC).

Ilpeanonaraercs, 4ro AAf ABYX COBMECTHBLIX COObLITHH Teo-
peMa CJIOXKEHHA YXKe AoKa3aHa:
P (Al + Az) =P (A1) +P (Aa)_P (A1A2)°
Pewenne CeeeM cyMmMy Tpex coOhTHII K cyMMe AByX colWTHik:
AL+ B4+C=(A+B)--C.
Bocnoabayemcs TeopeMofi clioXeHusi epositHocTell AByX COGMTHIL
P(A+B+C)=P[(A+B)+C]l=

=P (A+B)+P (C)—P [(A+B)C]=

=P (A+ B)--P (C)—P [(AC)-+-(BC)).

IMpumexnM TeopeMy CJOMEHHS BEPOATHOCTEA ABYX COBMECTHHIX CO-
O6uTHA aBaxAR (418 cobuitHit A M B, a Takxke aas cobutuit AC u BC):
P (A+4-B-+C)=P (A)--P (B)—P (AB)-P (C)—

—{P (AC)--P (BC) — P [(AC) (BC)]}.

Yuursisast, uto P [(AC) (BC)] =P (ABC), oXoHuyaTelbHO NOAYYHM
P (A+B+C)=P (A)+P (B)+P (€)—
— P (AB)—P (AC)—P (BC)+P (ABC).

79*. Jlanbl TPH moNapHO He3aBUCHMBIX co6uiTHS A, B, C,
KOTOpLle, OJHAKO, BCE TPH BMECTE€ I[POH3OHTH He MOTYT.
Ipeanonarasi, yto BCE OHHM HMEIOT OJHY H Ty Me BepoST-
HOCTb p, HalTH HauGoJblliee BO3MOXKHOE 3HayeHUe p.

Pewetine. INepswh cnoco6. Ilo ycaosuo P (ABC)=0,
P(A)=P (B)y=P (C)=1—p, P (AB)=P (4)-P(B)=p*, P (AC)=p?,
P (BC)=p*.
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Hangem BeposiTHOCTH KaX10ro s caeaylouux cobuiTull, oGpasyio-
mMUX noJHYylo rpynmny:
ABC, BAC, CAB, ABC, ACB, BCA, ABC, ABC.
Ins toro utobbi Haitt BeposiTHocth cobutns ABC, npeactanim
cobuiTHe AB B Buie CyMMbl IBYX NECOBMECTIMX colwTwA: AB = ABC -
-+ ABC. ITo TeopeMe caoxenus,

P (AB)=P (ABC)-|-P (ABC).
Orcrona
P (ABC)=P (AB)— P (ABC) = p®.

Ananoruyno Haiigem _
P (ACB)=P (BC A) = p*.
Dlas toro utobw HafiTW BepoaTHoCTh coGuiTHA ABC, npeacTaBum

cobuithe AB 8 Buae CyMMBbl 1By X HECOBMeCTHHIX coOuTnA: AB=ABC-+ ABC.
To Teopeme caoxenns,

P (AB)=P (ABC)-+ P (ABC).
Orcwoaa

P (ABC)=P (AB)—P (ABC)=p (1 —p) — p* == p— 2p®.
Ananornuno HahjeM
P (BAC)=P (CAB)=p—2p*.
Hafiiem eepoatiocTs cobhrnst ABC: 1A 9TOro AOCTATONHO Bhi-

9¢CTh H3 €IHHMLE CYMMY BeposTHOCTelt OCTaabHBIX COGHMTHHA, 06pa3yio-
WHX NOJRYIO rpynmy:

P (ABC)=1—1{3 (p—2p%) --3p?] = 3p? —3p4-1.

Yunrpisan, uTo N106as BePOATHOCTL 3aK/IOWEHAa MEXKAY HyJeM h
eXnHNleli, MOTpebyeM, UTOOM ECe HaWileHNBe BepOATHOCTH YIAOBJETBO-
PAAH STOMY YCJOBHIO:

o<p<l,
{ I<p—2’<1, *)
032 —3p-1 1.
Peluns KaXxjoe H3 HepaBCHCTB CHCTEMBl, HaiiJeM COOTBETCTBEHHO:
I<r<l, 0<p<l/2, 0=<p<I.

Takum o6pazoM, HanGonbillee BO3MOXKHOE 3HauYeHWe p, KOTopoe
yAOBAETBOpPSieT BCeM TPeM HepaBeHCTBaM cHcreMul (*), pasuo 1/2.

Bropoit cnoco6. Beeaem o6osnavenne P (A-4-B-4-C)=k.
Tloabsysick Teopemoil C.10MeHHMS AR TPeX COBMECTHLIX COOHITHA W yuu-
ThBas, 4o P (A)=P (B)=P (C)=p, P (AB)=P (AC)=P (BC)=p?,
P (ABC)=0, noayuuum

k=P (A)-- P (B)+-P (C)—P (AB)—P (AC)~—
— P (BC)-P (ABC)=3p—3p2.

Pewus 310 ypaslieHne OTHOCHTEALHO p, TOJYUHM

p=(1 £ Y T—2%3)/2

Ecau p=(l — V' 1—3£/3)/2, T0 p ROCTHraeT MaKCHMaJbHOFO 3Ha-
yehna p=1/2 (npu k=3/4).
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Ecau p=(1-- Y 1—4%/3)/2, 10, Ha nepemii s3rass, p==1/2,
lMoxaxem, uto gonyuieHne p > 1/2 npusoAuT K nporusopeunio. Iefict-
BUTCABHO, p > 172 npu ycaoeuu, uto |-—4%/3 > 0, HaAH, Tak Kak
k=23p—3p*, npu ycjosuy, uto p*—p4-1/4 > 0. Orciona

p=1/2 VT A—=T/3 =152
[rak, HanGo.ibilee BO3MOXKHOE 3HauckHe p=1/2,

§ 2. BepoarHoctb nossneuus xors 6ui oanoro cobuiTun

flycte cobutua Ay, Az ..., A, He3aBHCHMLI B COBOKYTHOCTH,
npuuem P (A1) =py, P (A =Py, ..., P(A,)=p, NycTh B pesysibTaTe
HCTIBITAHAA MOT'YT HacTYNHTb ECe COGWITHA, JHGO 4acTb M3 HHX, AHOO
HII O1HO H3 HHX,

BeposiTHoCTL HacTynIeHUs COOMTHA A, COCTOALIEro B NOABACHHH
x0T 66 0AHOro M3 colmtuli Ay, Ag, ..., A,, HE3aBHCHMHIX B COBOKYH-
HOCTH, PaBHA DA3HOCTH MeXIy eAuRHUeA u RpPOM3BeJeHHeM BEPOSTHO-
cTeli NPOTHBOMONOXKHBIX COOMTHIN Ay, Agy ovey Apt

P(Ay=1—¢1g2 «.. gp

B wactHocTn, ecau BCe n COOGLITHM HMEIOT O1MHAKOBYIO BEpOAT-
HOCTb, PaBHYIO p, TO BEPOATHOCTb MOABJAEHHSN XOTA Oul OIHOFO H3 3THX
COGHITHH

P(A)=1—q1qs +.: Gn:

80. B saekTpHYecKylo lieflb NMOC/eJOBaTeIbHO BKJAIOYEHbI
TpH 9dneMeHTa, paGoTalouiHe He3aBHCHMO OJHH OT APYIOro.
BeposTHOCTH 0TKa30B fepBoro, BTOPOroc H TPeTbero 3je-
MEHTOB COOTBeTCTBeHHO paBHu: p,=0,1; p,=0,15; p;=0,2.
Hafitu BeposTHOCTB TOro, 4TO TOKa B LeNH He Gyier.

Pemeu He. S.nememu BK.TiIOUeHbl nocaeloBaTebHO, NOITOMY TOKa

B Lenu He GyneT (cofbitHe A), ecanm oTKameT XOTH Gbl OAHH H3 SJAEeMEHTOB.
Hcekomas seposiTHoCTh

P (A)=1=g1929s=1—(1—0,1) (1-0,15) (1—0,2)=0,388.

81. YcrpoficTBO COAepXHT ABa He3aBHCHMO paGoTaiouiux
3neMeHTa, BepoATHOCTH OTKa3a 3A€MEHTOB COOTBETCTBEHHO
pasunl 0,05 u 0,08. Hafitn BepoATHOCTH OTKasa yCTpoit-
cTBa, €cau AN ITOro JOCTaTOYHO, 4ToObl OTKa3a.a XxoTs Okl
OfIMH 3JIEMEHT.

82. [laa paspyuieHust MOCTa AOCTaTOYHO NONaJXaHHs OLHOM
aBHauHoHHOH GoMmObl. Haiirn BeposTHOCTB TOro, 4TO MOCT
6yjder paspyiled, ecjli Ha Hero CGpocHTh ueThipe GoMOHI,
BEPOATHOCTH TMONAJAHHA KOTOPHIX COOTBETCTBEHHO paBHBL
0,3; 0,4; 0,6; 0,7.

83. Tpu uccjenopatesis, He3aBHCHMO ORHH OT APYroro,
TIPOU3BOASAT H3MEPEHUA HEKOTOpo#i (H3MuecKoil BeJIUYMHHI.
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BepoaTHOCTL TOro, 4YTo mnepBblil HcC/efoBarelb AONYCTHT
omn6Ky NpPH CYUHTHIBAHHH TOKa3awuil npuGopa, paHa 0,1.
Jas Broporo M TpeTnero Hccjejioparesieii 3Ta BEpOATHOCTb
cooTBeTcTBeHHO paBHa 0,15 u 0,2. Haiitn BeposTHoCTb TOTO,
YTO NPH OAHOKPATHOM HM3MEPEHHH XOTH Obl OJAMH M3 HCCJe-
JoBaTesieil I0MYCTHT OLIMOKY.

84. BepoSITHOCTb YCMEIUHOIO BHINOJAHEHUS YNpaXKHEHIf
A KaxJaoro H3 AByX crnoprtcMeHoB pasHa 0,5. CriopTcMeHBl
BHINIOJIHAIOT YRpaXKHeHHe 10 ouepeaH, NpHYeM KaxIabli aenaer
no JABe MONBITKH. BHNOJHUBLIKIT yNpaKHeHHe NepBbIM Mo.y-
yaer npu3. HaiitH BepoATHOCTL MoJyueHHs mpHusa cnopT-
CMeHaMH,

Pemwenue. JI79 BpyvweHHs Ipusa J0CTaToyHO, 4TOGH XOTA Obl
ofHa H3 uYeTHpeX NONHITOK Oblj1a ycnewHoil. BepoaTtHocTh ycneunioil
nonutky p=0,5, a Heycnewnofi ¢=1—0,5=0,5. Hcxomast sepoaTHOCTB

P=1—gt=1—0,54=0,9375.

85. BeposTHOCTb nonajlaHus B MUIIEHb KaXKIbIM H3 ABYX
crpesikos paBHa 0,3. CTpeKu CTpesIoT o ouepeiu, NpHYeM
KaX/Jblii Jo/KeH cJenaTthb no jBa BbicTpena. [Tonapwmit
B MHIUEHb TIepBbIM nojyyaeT npus. Haitth BeposTHoCTb TOrO,
YTO CTpeJKH MNoJydar HpH3.

86. BeposaTHOCTb XOTS Obl OTHOrO NOMajaHHA CTPEJKOM
B MullleHb npH Tpex BuicTpeaax papHa 0,875, Haittu seposr-
HOCTh NONajJaHHA NpH OJHOM BBICTpeJe,

Pewenne. BepostHocTs nonmajianud 8 MHWeHh XoT8 O DpH

ONHOM M3 TpeX BbICTpeJOR (cobmtHe A) paBHa
P(A)=1—g,

rie §—BepoSiTHOCTb fpoMaxa.

Mo ycnosuio, P (A)=0,875. CiregoBaTesHo,

0,873=1—¢%, nan ¢>=1-0,875=0,125,

Orciona g=3/0,125=0,5.

Hckomas sepoaTHoCTs

p=1—g¢=1-0,5=0,5.

87. BeposatiuocTb x0Ta Gbi OJHOrO TONajaHHd B HeAb
NpH YeThipex BbicTPedax papHa 0,9984. Haiith BeposaTHoCTh
nonajsHua B lejb NPH OJHOM BHICTpeJe.

88. MHOTOKPAaTHO H3MepsIOT HEKOTOPYI0 (HIHYECKYIO
BeNHuNHYy. BepoaTHOCTb TOro, YTo MpPH CYHTHLIBAHHH NOKa3a-
uuii nmpn6opa fonyluieHa omn6ka, pasHa p. Haiiti naumens-
liee YHCJIO H3MepeHHil, KoTopoe HeoGXOAHMO MPOH3BECTH,
yTo6H C BEPOATHOCTHIO P > o MOXKHO GBIIO OXHIATb, 4TO
XOTA Obl OAHH PE3yJ/ILTAT H3MepeHHH OKaXKeTcsi HEBePHHIM.
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§ 3. MopMmyna NONHOK BEPORTHOCTH

BeposiTHocTs coObiTist A, KOTopoe MOXKeT HACTYNHTh JIHING fIPH
TOfIBJICHHH OJIHOTO H3 HCCOBMECTHBIX cobuiThii (rumortes) B,, B,, ..., By,
o6pa3ylolHX NONHYIO TPYNNy, paBHa Cymme NpoHSBeaclkll BepoATHO-
creil Kaxjoft H3 THMOTe3 Ha COOTBETCTBYIOLIYIO YCJAOBHYIO BEPOATIOCTb
cobuiTHa A:

P (A)=P (B))-Pp, (A)4-P (B3)-Pp,(A)+- ...+ P (By)-Pp, (A (¥

rae P (By)+P (Bg)+-...+P(By)=1.
PagenctBo (¥) Ha3wBalT Qopmyasod noaxod eeposmuocmuy.

89. B ypHy, coiepxallyl0 ABa Liapa, onyuleH Geblit
1ap, nocjie 4yero u3 Hee HayjAauy H3BJedeH OJUH 1Iap.
HaiitTh BeposiTHOCTH TOrO, YTO H3BJIeUEHHLI L1ap OKaXKeTcs
GeJibiM, €CJIH PaBHOBO3MOXHBI BCe BO3MOMKHBIE NpeAnoJoxe-
HHMS O NepBOHAYaJbHOM COCTaBe LIApOB (MO LBETY).

Pewenne. OGozxHauuMm uepes A cobbithe — u3Bjeyel Genwlil wap.
BoaMokHb caeayiomue NpeAnoNoXeHHs (THNOTe3H) 0 MepBOHAYaIbLHOM
coCTaBe wapoB: B;—Geanx wapos HeT, Bp—oauu Geawfi wap, By —
ABa 6enblx mapa.

INockonbky Bcero HMeercsl TPH THNOTE3B!, NPHYEM 10 YCIOBHIO OHH
PaBHOBEpOATHH, H CyMMa BepOfiTHOCTeHl THNOTe3 paBHa eluHHue (Tak
KaKk OHHM o6pa3syioT NOJHYIO rpynny colutiil), To BeposiTHOCTE Kakpaofi
U3 runotes pasia 1/3, T.e. P (B))=P (B)=P (By)=1/3.

YcnoBhasi BEpPOSITHOCTH TOro, 4ro OyneT u3mjeseH Geanlit wap, npa
yCJ/IOBHH, YTO NepBOHAYAJIBHO B YpHe He Gblao Geawix wapos, Pg, (4)=1/3.

YcnoBHas BeposiTHoCTs TOro, uto GyfeT H3BJeuen OGeawlit wap,
npn( cho;u;, YTO NepBOHAY2JbHO B YpHe Owa oaun Geawil wap,
Ppg,(A)=2/3.

* Ycnopuas BepOATHOCTE TOro, YTO GyAeT Hu3BjeueH Genblit wWwap, OpH
CNOBHH, YTO TiePBOHaYaJblO B YpHe Oblo JABa OGeawmx wapa
By (A)=3/3=1

Hckomylo BeposiTHOCTE TOro, uro Gyjer u3pjeven Genuit 1wap,
HaXoAuM mo GopMyJe MoJNHOH BEPOATHOCTH:

P (A)=P (B,)-Pp, (A)--P (Be)-Pp, (A)+
4P (By)-Pg, (A)=1/3-1/3--1/3-2/341/3-1=23.

90. B ypHy, copepxkaulylo £ [uapoB, OnyueH O6eJblit
map, nocjie uero Hayaauy HsejaedeH oauH mep. Ha#tu
BepOSITHOCTh TOrO, YTO H3BJEYeHHHIl Hap OKaxKeTrcs GesbIM,
ecJii PaBHOBO3MOXKHLI BCe BO3MOXKHBIE NPEAIOTOXKEHHS O nep-
BOHAYaJIbHOM COCTaBe WIapoB (MO LBETY).

91, B BbUHCAUTe ] bHOH JaGopaTOpPHHM HMEIOTCA IIeCTb
KJaBHIIHBIX aBTOMATOB M 4YeThIpe NoJyaBToMaTa. Beposr-
HOCTb TOTo, YTO 3a BPeMs BBLINOJIHEHHSI HEKOTOPOTro pacyera
aBTOMAaT He BBHIJIET W3 cTpos, pasHa 0,95; Ans noayasTo-
MaTa 3ta BeposTHocTh paBHa 0,8. CTyaeHT mpou3Boaut pac-
YeT Ha Hayjpauy BbiGpaHHO# MamuHe. HailiTu BeposTHOCTB
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TOro, 4To A0 OKOHYAHHA pacueTa MAIIMHA He BLIACT H3
cTpos.

92. B nupamuie nATL BHHTOBOK, TPH M3 KOTOPHIX CHab-
HeHBl ONTHYECKHM npHueaoM. BepoatHocts Toro, uto crpe-
JIOK MOpa3sHT MHUIEHb {IPH BLICTPeJE H3 BHHTOBKH C OfTi-
YeCKHM npuieaoM, pasua 0,95, aia BHHTOBKM Ge3 omrtiie-
CKOT'O NpHueaa 97a BeposiTHNCTL pasHa 0,7. HaiiTn BeposTHOCTD
TOrO, 4TO MHiUeHb OyieT (opaXkeia, ecan CTPenoK npoi3se-
AeT OAHMH BBICTPeJ H3 HAYAAuy B3ATON BUHTOBKH.

93, B swnke coepxkutcs 12 neraseil. u3roToBJEHHLIX
na sasofe Ne |, 20 aeraqeii—Ha 3aBoge Ne 2 W 18 zera-
neit—Ha 3asode Ne 3. BeposiTHOCTb Toro, 4to AeTanb, H3ro-
TOBJAEHHas Ha 3aBoic Ne 1, oTinuHoro Kauectsa, pasua 0,9;
AN Aeraneil, U3TOTOBJEHHBIX Ha 3asogax Ne 2 m Ne 3, st
BepOSTHOCTH COOTBeTCTBeHHo paBHn 0,6 u 0,9. Hafith
BEPOATHOCTb TOTO, YTO W3BJeYEHHas Haviauy JAerajb OKa-
KETCH OTJIHUYHOrO KauecTna.

94. B nepsoii vpue conepxurca 10 mapos, n3 Hix 8
Geanix; o BTopoii ypue 20 mapos, u3 Hux 4 Geapx. Ha
KaKRO# yPHBI HAVIdauy H3BJAEKJH MO OJHOMY lapy, a 3ateM
U3 3THX JABYX IUAPOB Haydauy B3fAT oIWH wap. Haditu
BEPOATHOCThL TOTO, YTO B3AT Oesblil 1map.

95. B Kax10it #3 Tpex ypH coaepxuTCA 6 depHbix 1 4
Gesiix wapa. l3 nmepBofi ypHbI Hayiauy (I3BJe4YeH OIMH
H1ap H nepeloXeH BO BTOPYIO ypHY, Mocjae 4ero H3 BTO-
pofi ypHBI Hayjpauy H3BJEYEH OJHH IIAP H NepenoxeH
B TpeThio ypHy. HaiiTh BeposiTHOCTb TOTO, YTO I1Ap, Haylauy
H3BJICYUCHHBIA U3 TpeTbedl YpHBI, OKakercs GenbiM.

96. BepostHocTH Toro, 4to Bo Bpems paboTs UHdpOBO#H
3/IEKTPOHHON MalIHHH npoHsoiineT c6oit B apudMeTHYECKOM
yCTPONCTBe, B ONEPATHBHONH NaMATH, B OCTaJbHBIX YCTPOii-
CTBaX, OTHOcATCH KakK 3:2:5. BeposaTHOCTH OGHapyKeHHS
c6osi B apudMeTHUECKOM YCTpoficTBe, B OfI€PaTHBHON NaMATH
W B OCTaJbHbIX YcTpolicTBax cooTBercTBeHHo papn 0,8; 0,9;
0,9. Haiit BeposfiTHOCTH TOro, UTO BO3HHKWINA B MAalllkHe
c60ii GyaeT oGHapyKeH.

§ 4. ®opmyna beieca

TlycTh cobmTHe A MOXET HACTYNHTb AW NPH YCJIOBHM NOsBAE-
HHS OJHOrO H3 HECOBMECTHBX co6mTHf (runores) By, Bj, ..., B, KoTO-
pole ofpasylor noanyio rpynny cobuitu#i, Ecan cobuthe A yxe npo-
H30WJIO, TO BEPOATHOCTH THAOTE3 MOFYT OHITh OepeollelieHd Mo ¢op-

myaam DBefieca P (B)-Pa, (A
Py, (A)
P a(B) = —p "

(i=12,...,n),
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rie
P (A)=P (B1)-Pp,(A)+P (By)-Pp,(A)+ ... +P (Bn)-Pp, (A).

97. JlBa aBTrOMara NpPOUSBOAAT OJXHHAKOBLIE JeTasH,
KOTOphie NOCTyNaT Ha obuiuit Kousefiep. IlpoussopuTesn-
HOCTb IEPBOrc aBTOMaTa BABOe GOJiblle NPOU3BOAHTENb-
HocTH BToporo. [lepBbifi aBToMaT npPOH3BOAHT B CpefHeM
60% naerasieit orauuHOro Kauecra, a BTopoil—84%. Ha-
ylauy B3fTas C KOHBefiepa jerasib OKa3ajaCbhb OTJIHYHOTO
KauectBa., Haiitu BepoaTHOCTH Toro, uto sTa JpeTanb INpo-
H3BeJleHa TepBLIM aBTOMATOM.

Pewmenune OGosHauum uepe3 A cobbiTHe —JeTaNAb OTJIHYHOTO
KavecrBa. MoXHO caenaTth ABa mpeamnosioxkerus (runortesn): B; — gerans
fpoH3BefieHa TlePBLIM aBTOMATOM, TIPHuUeM (MOCKOJNBLKY MepBbil aBToMaT
TIPOH3BOART BJBOoe Goablue Jeraneii, ueM srtopoit) P (B;)=2/3; By—
AeTajlb NpOH3BefeHa BTOPHIM aBTOMaToM, nMpHueM P (Bp)=1/3.

YcnoBHas BepoOSiITHOCTb TOro, YTO AeTajb GyjeT OTAHUHOIO Kaue-
CTBa, eC/IH OHa MpOM3BefieHa NepBHIM aBTOMaToM, Pp, (A4)=0,6.

YenosHas BepoOSITHOCTb TOTO, YTO JAeTasnb GYAeT OTJAMYHOro Kaye-
€TBa, eC/IH OHa MpOH3BeaeHa BTOpbiM aBTOMaToM, Ppg, (A4)=0,84.

BeposiTHOCT TOrO, 4TO Hayjauy B3siTasi A€Tajdb OK2MXeTCH OTJHY-
HOTO KauecTBa, 10 (opMyJie NoJiHO! BepPOATHOCTH paBHa

P (Ay=P (B1)-Pp, (A)+P (By)-Pp,(A)=2/3-0,611/3-0,84=0,68.

HckoMas BepOATHOCTE TOTO, YTO B3siTas OTIMYHAasA fera’adb INPoH3-
BefleHa NepBEIM aBToMaToM, 10 (opMyne Befieca pasHa

P (B)-Pp, (A)_2/3-06_10
P (4) 0,68 17

98. B nupamige 10 BUHTOBOK, H3 KOTOPHX 4 CHaGXeHbi
ONTHYECKUM IpHuedoM. BeposTHOCTb Toro, 4TOo CTpeJIOK
NOpasHT MHIIEHb NPH BHICTPENE U3 BUHTOBKH C ONTHYECKHM
npuuesoM, pasia 0,95, ans BHHTOBKH 06€3 ONTHYECKOIo
npuuena 3Ta BeposTHOCTe paBHa 0,8. Crpesiok nopasusn
MHILEHb H3 Hayjaady B3ATO#i BHHTOBKM. UTOo BeposTHee:
CTPEJIOK CTPesi/i M3 BHHTOBKH C ONTHYECKHM TIPHLENOM
uiau 6e3 Hero?

99, Uucao rpysoBelXx aBTOMallHWH, Tpoe3XKalUHX 10
mocce, Ha KOTOPOM CTOHT GEH30KOJIOHKA, OTHOCHTCS K YUCAY
JErKOBbIX MaIlUHH, NPOe3kKalouluX Mo TOMYy e [Iocce Kak
3:2. BepoaTHocTh Toro, uto GYyJAeT 3anpasiAThbCs Ipy3oBas
mamuHa, paBxa 0,1; ans JerkoBoil MalWiMHBLI 3Ta BePOSAIT-
HocTb paBHa 0,2. K GeH30KoJIOHKe noxbexana AJs 3anpaBKH
MaiuuHa. HafiTu BepoAITHOCTb TOrO, YTO 3TO IPy30Bas MaILHHA.

100. [Be nepgopatopiuusl HabuIH Ha pasHuX Nepgopa-
TOpaXx Mo OAHHAKOBOMY KOMIJIeKTY nepdokaprt. BepoaTHocTb
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TOro, 4TO NepBas nepdopaTopuiilia AONYCTUT OWIMGKY, paB-
Ha 0,05; ans BTOpoit mepdopaTopliKub ITAa BEPOATHOCTb
pasia 0,1. Tlpu ceepke nepdokapr 6bila oGHapyKeHa
own6ka. Haifltu BepostHoCTb TOro, yto ommbiace nepBas
nepdoparopmuua. (Ilpeanonaraercs, uto o6a meppopartopa
GbUIM HCIPaBHHL.)

101. B cneunanusupoBanHyl0 OGojcHHUY TNOCTYnaioT
B cpexieM 50% 6oabHHX ¢ 3a6ojieBanHeM K, 30% —c 3a-
Gonesauuem L, 20% —c s3a6osieBanuem M. BepoaTHOCTb
MOJHOTO H3JeueHHs Gose3nu K pasHa 0,7; ana Gojesneii L
H M 3TH BepoATHOCTH cooTBercTBeHHo pasubl 0,8 u 0,9.
BoabHofi, noctynusiuuil B 60JbHHLY, GBI BLIIHCAH 3J0pO-
BbiM. HaiiTit BepoATHOCTD TOTO, YTO 3TOT GOAbHOM CTpaias
3aBosesaHnem K.

102. Usneniie nposepsieTcs Ha CTaHAapTHOCTb OAHHM K3
ABYX TOBapoBeoB. BeposATHOCTb TOro, 4TO H3jejHe MOmajer
K nepBoMy ToBaposeny, paBHa 0,55, a ko BTopomy—0,45.
BeposTHoCTb TOro, UTO CTaHAapTHOE H3zeue GYAeT NPU3HAHO
CTaHA2pTHHIM TIepBbIM TOBapoBeoM, paBHa 0,9, a BTOpHM —
0,98. CranzaptHoe H3jesiHe NpPH NpoBepKe GHUIO NMPU3HAHO
cranfaptabiM. HafiTu BeposTHocTe TOro, 4to 310 H3jenne
NpoBepuUs BTOPOH TOBapoBeA.

103. CoGuiTHe A MOXeT NOABUTbCA NPH YCJOBHH MOSB-
JeHHs JHIIb OJHOTO U3 HECOBMECTHBIX cOGHITHiI (rumores)
B,, B,, ..., B,, o6pasyoliix TOJHYI0 Tpynny coGLITHi.
INocsie nossiteHus co6uiTus A OoliH NepeoleHEeHbl BeposiT-
HOCTH THNOTe3, T.e. OblH HaHAeHBl YCNOBHbIE BepPOATHOCTH
P,(B) (i=1,2,...,n). llokasaTs, yTO

g} P,(B)=1.

104. CobbiTHe A MOXeT NOABHUTHCH NPH YCNOBHH TNOAB-
JIEHHS OJHOTO H3 HECOBMeCTHLIX cOOMWTHH (rumores) B,, B,,
B,;. ofpasyiolllx noJHyio rpynny cobeithit. ITocne nospJe-
HUA COObITHA A OblIM nepeolueHeHbl BEPOSTHOCTH THIOTE3,
T. €. GbUIH HalfleHbl YCJOBHBIE BEPOSITHOCTH 3THX THIOTES,
NpHUYEeM 0Ka3anoch, 4t0 P, (B,)=0,6 u P,(B,)=0,3. Uemy
paBHa YCJIOBHas BepoaTHocTs P4 (B;) runoresst By?

105. Nmelorcs Tpu mnapTuu gnerateit mo 20 JAeraJedi
B Kaxjoil. Uucno craHzapTHuIX Aertajiefl B nepBo#, BTOpoil
W Tperbell napTHAX CooTBeTcCTBeHHOo paBHo 20, 15, 10. U3
Haylauy BbI6DaHHOH napTHH Haylauy H3BJIe4eHa Jeranb,
OKasaBlIancCf CTaHAapTHOH. Jertasb BO3BpaillaloT B NapTHIO
H BTOPHYHO H3 TOH XKe NapTHH HayAady H3BJIEKAalOT JAETalb,
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KoTOpasi TaKxKe OKasbiBaercsi craHjaprtHoil. Halitn Bepost-
HOCTb TOTO, YTO A€Tasu GhiJIM U3BJEUEeHbl U3 TpeThell NapThH.

Pemerue. CGozuaunm ucpes A co6biTHe—BR KaXIOM H3 ABYX
uenbiTaHuit (C BO3BpalllelMeMm) Obl1a M3BJEYCHa CTAHAApTHAad JeTadb.

MoxHo cenaTh TPH npeanoJioxeHus (runoresn): By — geranu nssae-
KaJHch #3 nepsoil NapTuy; Bp— getany u3naeKaaHch U3 BTOpoli NapTHH;
Bj— jerany u3BAEKANHCh U3 TpeTbell NapTHH.

derann u3snexaauch H3 Haylauwy B3fTOM BapTHH, NOSTOMY BEpOSRT-
HOCTH THNOTE3 OAHHAKOBHI:

P (B))=P (By)=P (By)=1/3.

Haiigem ycnoenyio sepositHocTs Pp, (A), T. e. BepOATHOCTE TOrO,
YTO H3 NEPBONH NapTHH GYAYT NOC/eA0BATEAbHO H3BJEueHH JBe CTaHAapT-
Hete flerasnid. 3710 cobbiTHE AOCTOBEPHO, TaK KaK B NEpBOil MapTHH BCe
Aeraj# CTaHAApTHbI, NOITOMY

Pp, (A)=1.

Haiigem ycnoenyio bpeposthocts Ppg,(A), T. e. BEpoATHOCTb Toro,
9TO H3 BTOPO# maprHH OYyAyT nocaeloBaTe/bHO H3BJeyeHH (C BO3Bpa-
melneM) JiBe CTaHAapTHHE JETaJH:

Ppg, (A)=15/20-15/20 =9/16.

Haiizem ycnosnyio sepostHOCcTs P, (A), T. €. BepOATHOCTH TOTO,
4TO M3 Tperbedl MapTHu GYAYT NocjeflOBATEbHO H3BJeyeHH (C BO3Bpa-
ueHHeM) ABe CTaHAAapTHhE HeTanu:

Ppg, (A)=10/20-10/20=1/4.

Hckomass BepofiTHOCTH Toro, 4To o6e M3BJEueHHHle CTaHAapTHbie
AeTaqH B3ATH H3 Tpervell mapruu, no ¢opmyne Beiteca pasia

P (By)-Pp, (4) _
P(B)Pg, (A1 P (By) Py, (A TP (Ba) Pr, (A)

= 1/3-1/4 _
—'/3'1+1/3-9/16+1/3-1/4—4/29'

106. Barapes u3 tpex opyauit npoussesa 3aJji, NpHYeM
JBa CHapsjaa nonaju B LeJb. HaliTH BepoATHOCTb TOTO, YTO
epBoe OpyAne aano nonajaHue, eCyii BEpoATHOCTH NoNaaa-
HUSl B L&/b [NePBHIM, BTOPHM H TPETbHM OpPYJMSIMH COOT-
BETCTBEHHO paBHH p, = 0,4, p,=0,3, p,=0,5.

Pemenue O60o3nauum uepes A cobbiTHe —JBa OpYAHS Momaiu
8 ueab. ClenaeM [Ba npefnofioxeHHs (FHNoTeabl): By—nepeoe opynHe

nonano B ueAb; By—nepsoe opyAue He mnofajio B8 Uelb.
Mo yeaosno, P (B;)=0,4; cneposatennto (coburtie B3 mporusomno-

JOXKHO cobuTHIO By),
P (Bg) = l _0,4 =0:6'

Halizem ycaoshylo seposTHocTe PB, (A), T. €. BepoATHOCTL TOro,
4TO B Uedb NMOMajo ABAa CHapsfa, NPHYEM OJMH M3 HHX MOCNAH TepBHIM
OpYAHEM H, ClefoBaTe]bHO, BTOPOH — JHG0 BTOPHIM OpYAHeM (NpH 3TOM
TpeThe OpyAHe fajo NpoMax), JAHGO TPeThHM (NIpH 3TOM BTOpPOe OpyAue
Aajio npoMax). DTH jBa COGLITHA HCCOBMECTHBI, INO3TOMY TpPHMEHHMA
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TeopeMa CJOHEHHS:
Ppg,(A)=ps-g3+P3'92=0,3-0,54+0,5.0,7=0,5.

Hafizem ycnoBrylo BeposithocTe Ppg,(A), T. €. BEPOATHOCTh TOTO,
yTo B 1AL MONAJO ABa CHapsja, MPHYEM NepBOE OpyaHe Aano MPOMAX.
Jlpyrumu caosamu, HafiieM BepOSITHOCTL TOTO, 4TO BTOPOE H TpeTheé Opy-
JHS NONajH B Uexb. DTH ABa COGLITHA HE3aBHCHMBI, NO3TOMY RpliMe-
HHMa TeopeMa YMHOMKEHHS:

Pg,(A)=p;3-p3=0,3-0,5=0,15.

Hckomas peposiTHOCTB TOTo, HTO NMepBoe opylMe Jajo RONAjaHHe,

no ¢opmyae Befieca pabua
P (By)-Pg, (4)

PaB)= 55y P (A)+P(By) Py, (A)
=0,4-0,5/(0,4-0,5-0,6-0,15) = 20/29.

107. Tpu crpeaka npoussesd 3aaf, NPHYEM ABe NyJH
Nopasu/ad MuileHb. HailTH BepossTHOCTb TOrO, YTO TPeTHil
CTpeJIOK MOopasH/l MUIUEHL, €CJIH BEPOATHOCTH MONajaHus
B MHILEHb NepPBbIM, BTOPHIM H TPETBUM CTPEJKaMH COOTBET-
crBeHno paeuwut 0,6, 0,5 u 0,4.

108. JIBa u3 Tpex He3aBHCHMO paboTaiouluXx 3JEeMeHTOB
BLIYHCJIMTENIHOTO YyCTpoilcTBa oTKasanu. Hafitu Bepost-
HOCTb TOTO, YTO OTKasajiH MepBHIfi H BTOPOH 3NEMEHTH, eCJTH
BEPOSAAITHOCTH OTKa3a NepBOTO, BTOPOTO M TPETLETO 3JIeMEeH-
TOB COOTBeTCTBeHHO pasubl 0,2; 0,4 u 0,3.

Peweunne. Ob6o3Haunm uepes A cobuTHe —OTKa3aqH jBa 3Je-
MeHTa. MoxKHO cllenaTtb cheflyiolliHe NpeRNoJIoKeHHs (THNOTe3n):

B;—oTKa3aau nepBHlf M BTOPOM S/MeMEHTH, a TPEeTHN 3JneMeHT
HCMpaBel, NPHYeM (MOCKOJALKY 9/eMeHTH paGoTaioT He3asHCHMO, npHMe-
HHM2 Teopema YMHOMeEHHS)

P (Bl) =p1-P2gs= 0,2 -0,4-0,7= 0,056;

By—otkasanu mnepBuit M Tperuf SjeMeHTH, a BTOPOH 3MeMEHT
HCTpaBeH, MpHYeM

P (By)=pi-p3:92=0,2-0,3.0,6 =0,036;
Bs—oTka3aan BTopolt ¥ TpeTHH 51€MEHTH, a NepBLIfi — ucnpaBeH,

npHYeM
P (Ba)=pg'pa‘ql=0,4'0,3'0,8——-0,096;

B;—oTka3an TOJBKO OfHMH 3jeMeHT;, Bg—oTKa3aqu sce TPH 3Je-
MeHTa; Bg—HH OMH H3 3/1eMeHTOB He OTKa3al,

BeposiTHOCTH nociieasyX TPeX THAOTe3 He BWYHMCJEHH, TaK KaK NMpH
3THX THnoTe3aX cobbitHe A (0TKa3ajau JBa S1eMEHTa) HeBO3MOXKHO H SHa-
YHT ycJoBHbe BepofTHOCTH Ppg, (A), Pp (A) u Pp (A) pasuu Hyhaio,
CJeJ0BaTeNIbHO, PaBHH! HYJAI0 H npouseefekus P (By)-Pp, (A), P (B;) X
XPp,(A) u P (Bg):Pp,(A) [cM. Huxe cootHowenue (*)] npu mo6bX
3HaYeHHAX Bepomuocreﬁ runores B,, By u B,.

INockonbky npu runotesax By, By, By cobutue A mocToBepho, TO
COOTBETCTBYIOLIHE YCJIOBHBIE BepOITHOCTH PABHB eRHHHLE:

Pp,(A)=Pp,(A)=Pp,(A)=1.
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ITo ¢opmyse nonHoli BepOATHOCTH, BEPOATHOCTH TOTO, YTO OTKa3adH
ABa S/eMeHTa,
P(A)=P (By)-Pg, (A)+P (By)-Pp,(A)+P (Bs)-Pp, (A)+-
-+ P (By)-Pp,(A)+P (Bs)-Pp, (A)+ P (Bs)- P, (A) =
=0,056-1--0,036-14-0,096-1=0,188. *)
flo ¢opmyne Beiteca, HCKOMasi BepOATHOCTb TOro, 4TO OTKa3ajd
nepsbifl # BTOPON SIEMEHTHI,
P (By)-Pp,(A) 0,056
P (A =0,188

109*. Jipe u3 yerbipex HE3aBHCHMO paGoTaIOMWHX JaMM
npu6bopa orkasaan. Haiith BeposTHOCTH TOro, 4TO OTKa3aJH
nepeBas M BTOpas JaMnbl, €CJH BEPOSTHOCTH OTKasa nep-
Bofi, BTOpOi#l, TpPeTked M ueTBepTOfl JlaMn COOTBETCTBEHHO
paBubt: p,=0,1, p,=0,2, p,=0,3 u p,=0,4.

Pa(B))=

=0,3.

Tnasa rperna
NOBTOPEHME MCNLITAHMA

§ 1. dopmyna BepHynnu

EcaH npou3BOASTCS HCNBIT2HHS, TPH KOTOPHIX BepOATHOCTH TOMAB-
AeHust COOHITHA A B KaXJAoM HCHHITAHWH He 3aBHCHT OT HCX0Z0B APYrHX
HCTBITAHH#, TO TaKHE HCILITAHHS Ha3blBAIOT HE3AGUCUMBIMU OMHOCUMENL-
Ho cobmua A. B § 1 —4 s10it rnaBul paccMaTpHB2IOTCH He3aBHCHMbIE
HCTIBITAHHS, B KaXXJOM #3 KOTOPHX BEPOAITHOCT, MNOfABJEHHS COOLITHS
OJHHAKOBA.

®opmyna Bepuyaan, BeposTHocTe Toro, 4ro B 71 HE3aBHCHMBIX
HCTIBITAHHAX, B KakK/JOM H3 KOTOPHIX BePOATHOCTb TNOABAERHS COOHITHA
paBHa p(0 < p < 1), cofutHe HacTymuT poBHO %k pa3 (Gespa3inuHo,
B KaKofl nocjefloBaTeIbHOCTH), paBHa

P, (k)=Cliptgn~*,
HH |

R L N Yy
rae g=l—p,

BeposTHOCTb TOTO, YTO B 7 HCMBHTAHHAX COGLITHE HAaCTYMHT: 2) Me-
Hee k pa3; 6) Gosee & pa3; B) He MeHee k pa3; r) He Gosee k& pas, —
HaXofAT COOTBETCTBEHHO 70 dopMynam:

Pp(0)+Py(l)+...+Pp(k—1);
Pup(k+1)+Pp(k4-2)4...4 Py, (n);
Pp(R)+4 Py (k+-1)4 ... 4+ Py (n);
Pp(0)4-Pn()+ ...+ Py ().
110. Jipa paBHOCW/IbHHIX LIAXMATHCTAa HrpalOT B IIax-
MaTel. Urto BeposiTHee: BHIMTpaTh ABE NapTUH U3 4YeThIpex
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HJIH TP NMApPTHH M3 WeECTH (HUYbH BO BHUMaHHe He TNPHHH-
Maiorcs)?

Pewetne Hrpalor pasHOoCHJbHbIE WAXMATHCTH, NO3TOMY Bepo-
SITHOCTb BLIMTPHILIZ p==1/2; clel0BaTeIbHO, BEPOSATHOCTh TPOHTPHILIA ¢
TaKke pasHa 1/2. Tak kak BO BceX MNapTHAX BEPOSATHOCTb BHIMIPHILIA
nocTofiHHa M Ge3pas3nHuHO, B KaKofl Moc/aeaoBaTeflbHOCTH GYAYT BHIHI-
paHnl BapTHH, TO NpHMeHHMa Gopmyna Bepuynau.

Hafigem BeposiTHOCTh TOFO, YTO JBe MNapTHH H3 uweThipex GyaAyT
BHIHTPaHBL:

P,(2)=Cip*g>=4-3/(1-2) -(1/2)*-(1/2)*=6/16.
Hafiaem BepoaTHOCTb TOro, uto OGYAYT BHIMIPAaHB TPH NAPTHH H3
WIeCTH:
Pe (3) =Cap®q®=6.5-4/(1.2-3)-(1/2)3-(1/2) =5/16.

Tak Kak P,(2) > P¢(3), To BeposiTHee BEHMIpaTh ABe MNapTHH M3
yeTHIpex, YeM TPH H3 LIeCTH.

111, [Ipa paBHOCHABLHMX MPOTHBHHKA HIPAIOT B LIAXMATHL.
Uto BeposATHee: a) BRIMIPATh OAHY NapTHIO H3 JABYX WJIM JBe
NapTUH u3 yerthipex? 6) BLIMIPATb He MeHee ABYX NapTHil
W3 4YeThIpeX UJH HE MeHee TpeXx mapTtuit u3 natu? Huubu
BO BHHMaHHe He NPHHHUMAIOTCA.

112. Mouery Gpocaior nate pas. Haiitu BeposarHocTb
TOTro, 4TO «rep6» BbINAAET: a) MeHee AByX pas; 6) He MeHee
JABYX pas.

113. a) Haiitu BeposaTHoCcTh TOro, 4ro coGuitHe A rno-
ABUTCS HE MEHee TpPeX pa3 B UeThipeX He3aBHCUMBIX HCMbi-
TaHUAX, €CJIH BEPOATHOCTH NOfNBJIEHHA COOLITHA A B OAHOM
ucneraHnu papua 0,4;

6) cobuite B TOSBHTCA B cJydae, ecjin cobGbitie A Ha-
CTYNHT He MeHee uerhipex pas. Hailith BepostHoCcTb HacTyn-
JEHUSI CoObITHR B, ecau GyAeT NpPOH3BEAEHO NHTh HE3aBHCH-
MBIX HMCHBITAHHH#, B KaXIOM H3 KOTOPLIX BEpPOATHOCTD
nosiBaeHus cobwtus A pasna 0,8.

114, YCTpO#CTBO COCTOUT M3 TpeX He3aBUCHMO paboraio-
IUX OCHOBHBIX 3JIEMEHTOB. YCTPOHCTBO OTKashHiBaeT, eclu
OTKaxeT XoTa Obl OfMH 3/leMeHT. BeposiTHOCTbL OTKa3a Kax-
AOro 3JjieMeHTa 3a Bpemsi ! paBHa 0,1. Haiitn BepositHoCTh
Ge3oTkasHoll paGoOTHI yCTpOHCTBa 3a BpeMd I, ecJiH: a) pabo-
TalOT TO/MBLKO OCHOBHBIE 3JIeMeHTHI; ) BKJIOYEH OAHH De3epB-
HBIfI 3J1eMEeHT; B) BKJIOYEHBHl JBAa pPE3EPBHLIX 3JIEMEHTa.
Ipeanonaraercs, 4TO pe3epBHbE 3J1eMEHTH paboTaloT B
TCM JK€ peXMMe, UTO M OCHOBHBIE, BEPOSITHOCTb OTKasa
KaXJ0ro pe3epBHOro 3jiemeHTa TaKxe passa 0,1 u ycTpoii-
CTBO OTKas3blBaeT, €CAH paboTaeT MeHee TPEX 3JIeMEeHTOB.
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115. B cempe nate gereéi. Haifith BeposTtHOCTL TOTO,
YTO CpPeRH 3THX JAeTedi: a) ABa MaabuHKa; 6) He Gosjee ABYX
ManbyHKoB; B) Goslee ABYX MaJIbMHKOB, T) He MeHee ABYX
H He Gojiee Tpex Ma/byiHKoB. BeposiTHOCTDL pokaeHus Maib-
YHKa NpUHATHL paBHOH 0,51,

116. Orpe3sok AB pasgenen Toukoit C B otHomenuu 2:1.
Ha stor oTpesok Haypauy GpoineHsl 4eToipe TOukd. Haiitu
BEPOSITHOCTb TOTO, YTO ABE M3 HUX OKaXKYTCH JieBee TOUKH
C w nse—mnpasee. Ipeanosiaraercs, 4yTo BEPOATHOCTb oM a-
ZaHHs TOYKH HAa OTPe3OK MNPONOPUHOHAJIBHA AJIHHE OTpe3Ka
Il HE 3aBHUCHT OT ero pachoJIOXKeHHS.

117. Ha otpesok AB anunbl @ Hayldauy GpolweHo NATh
Toyek. Hafitn BeposiTHoCTb TOro, 4YTO JABe TOYKH GYAYyT
HaxXoAuTbcH OT TOYKM A Ha pacCTOSHHH, MeHblUeM X, a
TPH—Ha paccTofHuu, GoJbiweM x. [lpexmonaraercs, uro
BEPOSITHOCTL MOMAJaHHA TOYKH HaA OTPe30K M[pONopLHO-
Ha/lbHa NJIMHE OTPe3Ka ¥ He 3aBHCHT OT €0 pacnoJIOXKeHHs.

118. Otpesok pasfeneH Ha uYeTwpe paBHble uactd. Ha
OTPe3oK Hayzayy GpouleHo BoceMb Touek. Halith Bepost-
HOCTb TOTO, YTO HAa KaXKAYyl0 M3 YeThlpex uacTeil oTpesKa
nonafer no Ase ToukH. Ilpeinonaraercs, 4To BepOSTHOCTH
nonajaHus TOYKH Ha OTPE30K NpoNOpLUOHANbHA AJIMHE OT-
pe3Ka H He 3aBHCHT OT €ro pacloJIOXKeHHS.

§ 2. flokanuvHas u uHTerpanuvHas rcopems Jlannaca

Jlokaabras teopema Jlanaaca. Beposmuocms moz0, «mo 8 n Hesa-
BUCUMBLY UCNOBIMANURX, 8 KAWHOOM U3 KOMOPLIX BePOAMHOCMb NOABACHUA
coSumun pasia p(0 < p < 1), coboimue nacmynum poswo k pas (Ges-
pasnuqno, 8 Kaxod nocaedosamervHocmu), npubaudcenno pasHa (mes
movHee, yem Goavuwie n)

1
P, (k) =——m—= 0 (x).
Y npq
3necs

1 o= ¥t/2 L x= k—np

W=7 Vore

Ta6awna ¢yHkuun @ (x) And NOJNONKHTENLHHX SHavenuli x npHee-
J€Ha B TPHJAOKEHHH |; A OTPHLATENbHHIX 3HAYEHHHA X NOAL3YIOTCH
s'roii()xe tabnHuell [GyHKuus @ (x) veTHas, creRoBaTeNbHO, @ (—X) =
=@ (%)].

(pm:lerpanwau Teopema Jlannaca. Bepoamuocms mozo, umo s n
HE30BUCUMbIX UCNBIMAHUAX, 8 KAWOOM U3 KOMOPHIX 8ePOSMHOCHL noAsAe-
Husa cofemun pasna p (0 < p < 1), cobuimue nacmynum e mexee ky
pas u He Goree ky pas, npubAUNEHHO pasHa

P (ky; ko) =0 (x")— D (x).
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3necs

X
D ()= S e~ gy

1
Vi
— ¢yuxnua Jlannaca,

x' =(ky—np)/V npq, x"=(ka—np)/V npq.

Ta6auua ¢pynxuy Jlanaaca IAns NOJOXHTENbHLIX 3HauerHit x (0<
< x<< 5) npusefieHa B NpHAONKEHHH 2; A14 3HaudeHHi x > 5 noaaraior
@ (x)=0,5. Ina oTpHUATENbHHX 3HaYeHHA X HCNOMAL3YIOT 3Ty XKe Tab-
JHLY, YYHTbIBaf, 4T0 QyHkuus Jlanaaca nevetHas [@ (—x)=—O (x)].

119. Hailtu BeposTHocTh Toro, 4ro cobsitue A Hacry-
muT poBHo 70 pa3 B 243 HCHLITAaHHSX, €CJH BEPOSTHOCTH
TNIOABNEHHS 3TOro cOOLITHS B KAaXKIOM MCNBITaHUM paBHa 0,25.

Pewenue. [lo ycrosuwo, n=243; k=70; p=0,25; ¢=0,75.

Tak kak n=243 —JA0CTaTOYHO GOABLIOE YHCAO, BOCTIONL3YEMCS JOKa/b-
nolt Teopemoil Jlanaaca:

P, (8 =_Vrln_Tq_ @ (),

rae x =(k—np)/ V npq.
Hafigem sxavenue x:

_ k—np _ 70—243.0,25 _ 9,25
Vnpg V243-0,25-0,75 6,75
Mo Tabanue npuioxenus 1 nafinem ¢(1,37)=0,1561. Hcxomas

BEPOSTHOCT
P43 (70) =1/6,75-0,1561 =0,0231.

120. Ha#itn BeposTHOCTh TOTO, 4TO coGbiTHE A HacCTynuT
1400 pas B 2400 ucnbITaHHAX, €C/M BEpOSITHOCTb MOSBJe-
HUSl 3TOTO COGHITHSI B KaXXAOM HCHBITAaHHH paBHa 0,6.

Peweue. Tak Kak n BelHKoO, BOCHOJb3yeMCs JOKaAbHON Teope-
moft Jlannaca:

X

=1,37,

1
Py (k) = —r=—0 (0.
V ngp
Buluncanm x:
_p—np _ 1400—2400-0,6 40

" Vnpg V?2400.0,60,4 24
Oynxuns @ (x)= Vlﬁ e~ **/2 —uetnas, nostomy @ (—1,67)=¢ (1,67).

Ilo Tabanue npunoxmenus ! Haftnem ¢ (1,67)=0,0989.
Hckomas seposiThocTs

P 2400 (1400) =1/24.0,0989 =0,0041.

121. BeposATHOCTb TOpaXKeHHsi MUILUEHH NIPH OZHOM BHICT-
penie pasHa 0,8. Haiitu BeposTHOCTL TOrO, 4ro npu 100
BHICTPeJIaX MHMIEHb GyneT mopakeHa PoBHO 75 pas.
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122, BeposTHOCTb poxjieHus Majbunka paBHa 0,51.
Hafitu BeposiTHOCTb TOrO, uTO cpean 100 HOBOpOMJAEHHBIX
okaxerca 50 MaJbuHKOB.

123. Monera GpoweHa 2N pa3 (N Beauko!). Hafitu Bepo-
ATHOCTb TOTO, YTO ¢«rep6» BhimajaeT poBHo N pas.

124. Monera 6powena 2N pa3. HafiTu BeposTHOCTDb TOTO,
4TO «rep6» BHINajeT Ha 2m pa3 GoJblile, YeM HAXIHCb.

125. BeposTHOCTb nosBJjeHHs cOGHWTHA B KaxaoMm 3 100
He3aBHCHMBIX MCNHTaHuH noctosHHa u paBHa p=0,8. Halitu
BEPOATHOCTh TOTO, 4TO COGbLITHE NMOSBHTCA: a) He MeHee 75 pa3
¥ He Gosee 90 pa3s; 6) He MeHee 75 pas; B) He Gosiee 74 pas.

Pewenue. Bocnoasayemcss HHTerpaiabHofi Teopemoil Jlansaca:
Pp(ky, kg) =0 (x)— D (x),
rae O (x) —¢dyrkuua Jlannaca,
x'=(ky—np)/ V npq, x"=(ky—np)/V npq.
a) Ilo ycnosuio, n=100; p=0,8; ¢=0,2; k;=75; k;=90. Buiuu-

caum x' M x™:
,_ky—np__ 75—100.0,8

Y Yies  VImOEGE
__ ky—np__ 90—100.08
"~ Vapg YV 100.0,8.02
YuutsiBas, yTo pyHkuus Jlannaca HeweTHa, T.e. @ (—x) = —@ (x),

TIOY YHM
P1oo (75; 90)= (2,5)—® (—1,25) =D (2,5) + D (1,25).

Tlo Tabauue npuaoxeHus 2 Hafigem:
@ (2,5)=0,4938;, @ (1,25)=0,3944.
Hckomas BeposiTHOCTB
P00 (75; 90)=0,4938 10,3944 =0,8882.

6) TpeSoBauue, 9ToObl cOOHITHE NOABHJOCH He MeHee 75 pas, 03Ha-
§aer, YTO 4HCJO MOABJEeHBH COBLITHS MOXeT 6ulTh pasHo 75 aubo 76, ...,
au6o 100. Takum o6pasom, B paccMaTpHBaeMOM cJyd4ae cjeayeT NpH-
HATb Rj=1T75, ky==100. Toraa

x’=_k!:ﬂ=_75_:!.9-0-i'8—=_1'25;

V npq V 100-0,8-0,2
= k,-—np= 100—100-0,8 -
Vinpg vV 100-0,8-0,2
INo ta6aune npunoxenus 2 nafinem O (1,25)=0,3944; @ (5)=0,5.
Hckomast BeposTHOCTb

P1go (75; 100)=® (5)—® (—1,25) = (5) -+ @ (1,25) =
=0,5-0,3944 =0,8944.

B) CobbiTHA —«A mNOfBHJIOCH He MeHee 75 pa3as H ¢A NOSABHJIOCH
He GoJsee 74 pas» NPOTHBONOJOMKHEI, NOTOMY CYMMa BepOATHOCTeH STHX
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cobuTuit paBna efunuue, CreopaTesbHO, HCKOMas BEpPOATHOCTH
Pigo (0; 74)=1—Py40 (75; 100)=1—0,8944 =0,1056.

126. BeposTHOCTb MOSIBNeHHA COGBITHA B KaxkaoM H3 2100
He3aBHCHMBIX HcnmiTanuéi paBHa 0,7. Halitu BeposTHOCTD
TOrO, YTO COOLITHE NMOABMTCA: a) He MeHee 1470 u He GoJee
1500 pa3s; 6) e menee 1470 pas; B) He Gosee 1469 pas.

127. BepoATHOCTb NOABJIEHHA COOWITHS B KaxaoM u3 21
He3aBHCHMBIX ucnbiTanuii pasHa 0,7. Haiitu BepostHOCTD
TOro, 49r0 CcOOBITHE NOABHUTCA B GOJBIIHHCTBE HCHLITaHHH.

128, MoHeta Gpomena 2N pa3s (N Beauko!). Haiitu Bepo-
AATHOCTh TOTO, YTO WHCJO BhmafieHH# «rep6a» GyneT 3aKJio-

ueHo Mexkay uucaamMu N—V 2N/2 u N-+V 2N/2.

129. BeposaTHOCTb NOABJEHHA COGHTHSA B KaXKIOM H3
He3aBHCHMbIX HcnbiTaHu#i paBHa 0,8. Cko/sbKO HYXHO npo-
H3BECTH MCNHITaHHH, YTOGH! ¢ BepoATHOCTbIO 0,9 MOXKHO GblJIO
OXHUJaTh, YTO cOOpITHe MORBHTCA He MeHee 75 pas?

Hue. =U,05; ==0,4; =10, Ra=n;
P, :(gg:en)i%,g.ﬂo ycaosHo, p=0,8; ¢=0,2; k=75 ky=n;
Bocnonbsyemcss unTerpaJdnHofi Teopemo#t Jlanaaca:

, ky—np ki—np
Py(ky n)=0(x)—0 (x)=0 | 2= | —D .
i =0 ()=0()=0 | S22 0 [

HoacTaBaaa KaHHbe 3afa4H, TIOJAYYHM
0,9=®[ n—0,8n ]—@[ 75—0,8n ]'

¥V 1-0,8-0,2 ¥V n-0,8-0,2
HAK
09— [ Vr?]__m [ 75—0,8n
’ 2 04V n |’

Ouesuano, guciao wucnurtanufi n > 75, nosromy Vn/2 > V75/2 ~
e 4,33. TlockonbKy ¢ymkuus Jlannaca— poapacrtaiomas u @ (4) 20,5,

10 MOXHO TonoxuTs O (V 7/2)=0,5. Crefoatensko,

75—0,8n
0,9=05—@ | ———C0 |,
[ 0,4V n ]

Taxum obpasom,
o [ 75—0,8n

WF_] =—0,4. *

Tlo Ta6auile npuiaoxenus 2 Hafijiem @(1,28)=0,4. Orciona u us
cooTHomeHus (*), y4HTHBas, uTo pyHKkuus Jlannaca HeyeTHas, MOJyuHM

(75—0,8n)/(0,4V n)=—1,28.

Pewn 910 ypaeHenue, xak KBaapaTHoe oTHocHTeAbHO ¥ n, moay-
aumM ¥ n=10. CrefoBaTeibHO, HCKOMOE WHCJO MCTIWTaHHE 7= 100,

130. BepoATHOCTE MOAB/IEHHS MOJOKUTEJBHOTO pe3yJib-
TaTa B KaxJAoM u3 n onuroB paBHa 0,9. Cxo/sbKo HyXHO
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NpOH3BECTH OMNBITOB, uTCOLI ¢ BeposTHocThio 0,98 MoxHO
OblI0 0XKHJATh, YTO He MeHee }50 ONHITOB AajyT MOJOXKH-
TEeJAbHHIH pesyJabTar?

§ 3. OtnoHdeHMe OTHOCHMTENBHON HYACTOTHI
OT NOCTOAHHO} BEPOATHOCTM B HE3aBMCHMMBIX MCNLITAHMAX

Oneuxa oTKIOHeHHS OTROCHTEJILHON HaCTOTW OT NOCTOSHHOH Bepo-
ATHOCTH. BeposiTHOCTE TOro, UTO B 72 He3aBHCHMLIX MCNBITAHHAX, B KaXkK-
JIOM H3 KOTOPHIX BEDOSATHOCTb NMOABAECHHA COGHITHA pasHa p (0 < p < 1),
a6CoNIIOTHAs BeJIMYHNA OTKJIOHEHHS OTHOCHTENBLHOR YacTOTH MOSABJEHHS
COOLITHAI OT BEPOSITHOCTH TNOABJEHHA COGHITHS He TIPEBLICHT TNOJOXKH-
TENILHOrO YHC/A €, NPHOGJAHXCHHO PaBHA yABOeHHOH ¢yHKuUMM Jlanaaca

npu x=e ¥V njpq:
n
<e ) =20 (a —_— ) .

P ( P

131. BeposTHOCTh mOfiBJIeHHA COGLITHA B KaXKAOM H3 625
He3aBHCHMBIX HcnbiTaHu# paeHa 0,8. Hafitu BepostHOCTD
TOr0, YTO OTHOCHUTE/IbHAS YacTOTa NMOABJIEHHA COGLITHSA OTKJO-
HUTCS OT €r0 BEpOATHOCTH IO aGCOMIOTHOH BeUYNHE He
Gosiee uem Ha 0,04.

PemeHnue. [lo ycnopuio, n=625 p=0,8; ¢=0,2;, €=0,04.

Tpebyerca HaiiTH BepoaTHocTs P (| m/625—0,8|<0,04). Bocnoas3y-
emcs opmy.Jofi

n_
P

p( m_, Q):zm ( _"-).
n [Z]
HUmeem
m 625
p( 5 —08 ,<o,o4) =20 (0,04 W)=2¢ (2.5).

INo taGnuue npunoxenus 2 nahgem @ (2,5) =0,4938. CnenoBaTenbHO,
20 (2,5) ==2-0,4938 =0,9876. Htak, HcKOMasi BepPOSITHOCTL NPHGIKMKEHHO
pasua 0,9876.

132. BeposTHOCTb NofBJEHHSA COGHITHA B KaxcaoM H3 900
He3aBUCHMbLIX HcnbiTanu#t paBHa 0,56. Haiitu BeposTHOCTB
TOTO, YUTO OTHOCHTEJbHASA YaCTOTa NOABJEHH S COGHITHA OTKJO-
HUTCA OT ero BEepPOSITHOCTH MO aGCoJIOTHOH BesHYHHe He Go-
aee yem Ha 0,02.

133. BepoATHOCTh MNOSABJEHHS COOBITHS B  KaXKIOM M3
10 000 HesaBucuMBIX McnniTaHui pasHa 0,75. Haiitu Bepo-
ATHOCTb TOTO, YTO OTHOCHTEJbHAs YacToTa NOSIBJEHUS COGHI-
THA OTKJOHHUTCA OT €ro BEPOATHOCTH MO aGCOJIOTHOM BesH-
uuHe He GoJee ueM Ha 0,01.

134. ®panuysckuit yuennit Biopdon (XVIII B.) 6pocua
MoHety 4040 pas, npuuem «rep6» mnoseusaca 2048 pas.
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Hafitn BepoaTHOCTE TOTO, YTO NpH NOBTOpeHHH onuita Biod-
(doHa OTHOCHTEJbHAsl 4YacTOTa MNOSABJEHHA «rep6a» OTKJO-
HHTCS OT BEPOSITHOCTH NOSBJIEHHA «rep6a» No aGCOJIOTHOH
BeJquyuHe He Gosee yeM B ombiTe Brodiona.

135. BepoATHOCTb mNOABNEHHSI COOLITHA B KaXAOM H3
He3aBUCHMHIX HcnmTanu# paBHa 0,5. Hailitu uucao ucnbra-
Hull n, npu KOTOpPOM C BepoATHOCTbIO 0,7698 MoXHO OXH-
JaTh, YTO OTHOCHUTEJbHAsl 4YacToTa IOABJEHHUA COGHITUA
OTKJ/IOHUTCA OT €T0 BEePOSATHOCTH MO aGCOJIOTHOH BeJHYHHE
He Gosee yem Ha 0,02.

Pewenue. Ilo ycaosuw, p=0,5; ¢=0,5; e6=0,02;
P (| m/n—0,5]=0,02)=0,7698.
Bocrnoassyemcst gopmyaofi

P(\m/n—p|<e)=20 (e ]/:l:).

B cuay ycaosus

n
20 (0,02 ]/7).5_0,5 ) =0,7698,

uwan @ (0,04 V'r)=0,3849.
Io Tabnuue npunoxenus 2 Hafigem @ (1,2)=0,3849. Creaosa-
TeJbHO, _ _
0,04 Yn=12, uan ¥V n=30.
Takum o6pa3oM, HCKOMOe 9HC/IO HCmHTaHuB n =900,

136. CxoabKO pas HYXHO GPOCHTh MIPaJbHYIO KOCTb,
4TOGH BEpPOATHOCTb HEPaBEHCTBA
|m/in—1/6|<0,01
6Lila He MeHblle YeM BEPOATHOCTh NPOTHBONOJOXHOTO He-
paBeHCTBa, TJe M—uHCJO NOABJEHHA OJHOrO OuKa B N

6pocaHHAX UIpPaJbHOM KOCTH?
Pewenue. Bocnonbayemcs gopmyJoft

p( <e)=20(s )/ L).

Mo ycaosuio, p=1/6, ¢=5/6, e=0,01. BeposaTHOCTb oCylIECTBACHHS
HepaBeHCTBA, NPOTHBOMOJIOKHOIO 3aJlaHHOMY, T. €, HEDaBEHCTBa | m/n—

—1/61 > 0,01, paBua L
1—20 (e L) .
pPq

CoraacHo YCJAOBHIO JOJXKHO HMeTb MECTO HepaBeHCTBO

0(c )/ T )m1s0(s L),
10 (e "/%-)2 L.

n_
—~—P
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Orciona

o(a ]/-;;% );o,'zs. *

Mo Tabnuue npuaoxkenus 2 nafizem @ (0,67) =0,2486; @ (0,68)=0,2517.
BuinonuuB auHeRHyl0 HHTeprnoaauuio, noayunm @ (0,6745) =0,95.

YuuTHBas COOTHOWeHHe (*) U NpHHHMas BEO BHHMaHHe, YTO QyHK-
uua QP (x)— Bo3pacTalowas, HMeeM

n_ —n
e ]/ g > 06745, nau 0,01 ]/ 556 = 06745

Orciona nckomoe wHcno GpocaHufi MoHeTnt n == 632,

137. BepoaTHOCTb nosiBNeHUs COGLITHSA B KaXJIOM U3 He-
3aBHCHMbIX HCNLITaHKH paBHa 0,2. Halitu nauMenbliee yucao
MCTILITAHUH n, NpH KOTOpPOM ¢ BeposTHOCTbio 0,99 MOXHO
OJKHJAThb, YTO OTHOCHMTEJIbHASl 4acToTa MosABJAeHUH cOGHITHS
OTKJIOHUTCSI OT €ro BepOSTHOCTH IO aGCoJIOTHOH BeaHYHHE
He GoJjee yem Ha 0,04.

138. B ypHe cozepxxaTcs Gesibie M uepHHE IIaphl B OTHO-
wenuy 4:1. Ilocne u3B/ieueHus wWwapa peruCTPHPYETCH €ro
uBeT M lIap Bo3BpaimlaeTc B ypHy. Uemy paBHO HaMMeHb-
1ee YHCJIO U3BJeYeHUH n, Npu KOTOpOM ¢ BeposTHocThio 0,95
MOXHO OXHAaTb, 4YTO aGCOMIOTHAas BE/JHYMHA OTKJOHEHHS
OTHOCHTE/JIbHOH 4YaCTOTH NOABJeHHs G6eJioro Lapa OT ero
BeposATHOCTH GyneT He GoJee uem 0,01?

139. BepoaTHocTh nosiBNeHUA COGHITHA B KaxaoM u3 400
He3aBHCHMBIX HcnbiTaHuii paBHa 0,8. Hafitu Takoe monoxu-
TeJbHOE uHcao &, 4To6h ¢ BepoaTHocThio 0,99 aGcosmorHas
Be/IMUUHA OTKJOHEHHS OTHOCHUTEJBHOM YaCTOTH! NOABJEHUSA
co6riTHa oT ero BeposaTHoct# 0,8 He npeBhicHaa €.

Pewenue. [lo ycnoeuo, n=400, p=0,8, ¢=0,2. Cnezora-
TeJIbHO,

20 (e ¥V 400/(0,8-0,2))=0,99 uau O (50e)=0,495.

Tlo tabauue npuaoxesus 2 Hafigem @ (2,57)=0,495, snaunt 50e=
= 2,67. Orciona Hckomoe umciao &=0,05.

140. BepofiTHOCTb NOSABJEHMS] COOLITHA B KaXIOM U3
900 uesaBucuMbX ucnbiTaHuit pasHa 0,5. Haiitu Takoe mo-
JIOXKHUTEJbHOE YHCJO0 €, 4TOGbl C BeposTHocThio 0,77 abco-
JIOTHasl BEJIHYMHA OTKJIOHEHHS OTHOCUTENbHOH YacTOTH Io-
fiBJeHHA COOMTHA OT ero BeposTHocTH 0,5 He mpeBhICHJA &.

141. BepoATHOCTb MNOABNEHHA COOLITHH B KaXAOM H3
10000 He3saBMcuMbIX ucnuiTanu#t paHa 0,75. Halitu Takoe
NOJIOXKUTEIbHOE 4YUC/IO €, 4ToOHl ¢ BepoaTHOocTbio 0,98 a6-
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COJIIOTHasi BeJUYHHA OTKJOHEHHS OTHOCHTE/JBHOM WYaCTOTHE
nosB/EHUA COOBITHA OT ero BeposaTHocTH 0,75 He npeBhLICK.Ia €.

142, Otien TeXHUYECKOTO KOHTPOJIA IPOBEpSeT Ha CTaH-
naptHocts 900 gneraneii. BeposTHocTh TOro, yTo jeradb
cTaHjapTHa, paBHa 0,9. Haiitu c Beposrnocteio 0,95 rpa-
HHLbI, B KOTOPbIX GyJeT 3aKJIOUEHO YHCJIO m CTaHJapPTHHIX
Aetajlefi cpelu NPOBEPEHHBLIX.

Pewenune. Ioycaosuio, =900, p=0,9, ¢=0,1. CnefoBatenbHo,

2@ (e 900/(0,9-0,1)) =0,95, unn @ (100e) =0,475.

Io Ta6Gauue npunoxenus 2 wHafigem @ (1,96)=0,475, 3HauuT
100e=1,96. Orciona e = 0,02.

Takum o6pa3oM, ¢ BeposiTHOCTbIO 0,95 OTKJAOHEHHE OTHOCHTEJbHON
YacTOTHl YMC/Aa CTaHAAPTHLIX aeTadefi or BepoaTHocTH 0,9 yaoBJAeTBOpAET
HePaBeHCTBY

| m/900—0,9|=< 0,02, wuau 0,88<g m/900<0,92.
OTcClOfla MCKOMOE HHCJIO M CTaHAapTHHIX JeTanefi cpeau 900 npose-

PeHHEIX ¢ BeposTHocThio 0,95 3aK/IOueHO B CJAEAYIOULHX TPaHHUAX:
792 << m < 828.

143. OTpes TeXHUYECKOTO KOHTpOJsA mnposepsier 475 u3-
Jenuit Ha Gpak. BeposTHOCTbL TOro, 4TO M3AesHe 6paKoBaH-
Hoe, paBHa 0,05. Haiitu c BepostHOocThio 0,95 rpanuusl,
B KOTOpBIX 6YJeT 3aK/IOYEHO 4MCJO /m OGPaKOBAHHBIX M3je-
Jufi cpefy NMPOBepPeHHLIX.

144. Urpanbnyio Koctb Gpocaior 80 pas. Haifitu ¢ Bepo-
ATHOCTBI0 0,99 rpaHuLb, B KOTOPHIX Gy AeT 3aKJ/IIOYEHO YUCJIO m
BHIN3AEHUH IECTEPKH.

§ 4. HampeposTtHeNwee uucno noasneHmuii cobuiTHa
B HE3aBMCMMbIX MCNLITAHUAX

Yucno k, (HacTynneHHs COGHITHS B HE3aBHCHMBIX HCHBITaHHAX,
B KaXJOM H3 KOTODPHIX BEPOATHOCTb NOABJCHHA COGHITHA PaBHa p) Ha-
SHIBAIOT HAUBEPOAMHEdUIUM, €CJIA BEPOATHOCTL TOTO, YTO COGHITHE HACTY-
MHT B 3THX MCTILITAHUAX kg pas, npeBblllaeT (WM, NO KpaiiHedl Mepe, He
MEHbllIe) BePOSITHOCTH OCTaJIbHLIX BOSMOXHLIX HCXOAOB HCHBTaHHI.

HawuseposThefiwee uHcaQ kg onpefiefsioT K3 ABOHHOIO HepaBeHCTBA

np—q<ky < np+p,
npuyeM:
a) ecaM 4HCIO np—g—Apo6HOE, TO CYLIECTBYET OAHO HaHBEpOsT-
Hefillee yu~J0 ko)
6) ecan uMCIO np—g—LeNoe, TO CylIeCTBYeT B3 HauBepoATHefi-

IIHX YHCJA, a HMEHHO: Ry ¥ kp--1;
B) €CJIM HHCJIO Ap—LeNoe, TO HauBeposiTHellilee uwHCIO Ry=np.

145. UcnbithiBaeTcss kaxAwH M3 15 s1eMeHTOB HEKOTO-
poro ycTpoficTBa. BeposTHOCTb TOTO, 4TO 3/1€MEHT BhIJEPIKUT
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ucnbitanve, paHa 0,9. Haiitw nauseposTHefiee uucso
3JIeMEHTOB, KOTOpBle BBIEPIKAT WCMBITAHHE.

Pewenue. I[To ycaosmo, n=15, p=0,9, ¢g=0,1. Haiizem Han-
BeposiTHefillee YHCJO %y H3 LBOMHOIO HEepaBeHCTBa

np—q<<ky < np+p.
I'loucmsus JIaHHbIE 337auH, Oy YHM
15.0,9—0,1 << %y < 15:0,9--0,9, uan 13,5< %y < 14,4.

Tak Kak ky—uesoe YHCNO M TNOCKOJLKY MeXAy uwcaamu 13,4
14,4 3akqI0ueHO OJHO HEJOe YMCJIO, a WMeHHO 14, To HCKOMoe HauBe-
posiTHefimee uHcao ko= 14.

146. Otzen TeXHHYECKOro KOHTPOJSA NpPOBepsieT NapTHIO
u3 10 neraneii. BepoatHoctb Tero, uTo Aetasb CTaHAApPTHA,
paswa 0,75. Haiitu HauBeposTHeiilee yuc/o Aetasneii, Korto-
pole OyJAyT NMpH3HAHB CTaHAAPTHBIMH.

147. Tosaposen ocmatpuBaer 24 ofpasua TOBapoOB.
BepostHoCTb TOTO, 4TO KamAplit U3 06pas3uos 6yJeT npusHaH
TOAHHIM K mpojaxe, paBHa 0,6. Haiitu HauBeposTHeiimee
yuca0 06pasuoB, KOTOphie TOBapoBeJ MNpH3HAET TOAHBLIMH
K mpojaxe.

Pewenue. INo ycaosuo, n=24; p=0,6; ¢g=0,4. Haiinem namu-
BeposiTHefilllee YHCJIO rOAHBIX K NPOfaike o6pa3uoB TOBAPOB H3 JBOHHOIO
HepaBeHCTBa np — § << ky < np -t p. logcTaBass JanHbe 3a1auH, NOMYUHM

24.0,6—0,4<< ky < 24-0,6-+0,6, uam 14<<k, < 15.

Tak kak np—qg=14—uenoe uHCIO, TO HaHBePOATHEHRWMX yHCes
JaBa: ky=14 n ky+1=15.

148. Halitu nauBeposTHejillee YMCJAO NPaBUIbHO Habu-
ThiX nepdopatopmuueit repporapt cpeau 19 nepdokapr, ecau
BepPOATHOCTL TOro, 4TO nepdoxapta HabuTa HeBepHO,
pasHa 0,1.

149. [IBa paBHOCHJbHLIX NPOTHBHHKA MIPAOT B LIaX-
matel. HafiTh HauBeposTHelillee 4YHCJAO BHIMIpHIUEN A4
mo6oro maxmartucra, eciu Oyger chrpano 2N pesyJ/bTaTHB-
HHX (6e3 HUYBHMX) napThil.

Pewenue. HUassectho, uto ecau npon3BejieHHe YHCIa HCOLITaHKA n
Ha BEPOATHOCTb P NOABJIEHHSA CcOGLITH B OJHOM HCIIBITAHHH €CTh Ue/oe
4yHucao, TO HaHBepOﬁTHeﬁlﬂee qucao
ko"—-np.

B paccmaTpuBaemofi 3afiaue YHCJIO HCHBITAHKA n PaBHO WHCAY CHl-
rpaHHbix naptHii 2N; BepOsSITHOCTb NOSIBJIEHHS COGLITHA pPaBHa BeposiT-
HOCTH BLIHCPLILA B OJHOR MapThH, T. e. p=1/2 (N0 ycJaoBHIO NPOTHB-
HHKH DPaBHOCHJbHBI).

[MocKonbKy npoussefienne np=2N.1/2= N —1eno0e YHCIO, TO HCKO-
MOe HaWBeposTHefiliee UMCINO %y BLIHIPAHHBIX napTHit pasHo N,
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150. IIBa crpesika CTpesisiioT mo MuileHu. BeposTHOCTb
npoMaxa Inpu ORHOM BHICTpeJsie IJisi NEPBOTO CTPEJKa paBHA
0,2, a ana sroporo—O0,4. Haiityu HauBeposiTHeliliee uHCJO
3aJI110B, MPH KOTOPBIX HE 6y11e'r HH OAHOTO NnonajgaHuA B MH-
lleHb, €CJI¥ CTpeJKH NpPOU3BeAyT 25 3a/mnoB.

Pemenwue. [IpoMaxH CTPeJKOB €CThb He3aBHCHMbie COOBITHA, NO-
STOMY NpPHMEHHMa TeopeMa YMHOXXEHHS BEPOATHOCTeN HE3aBHCHMBIX CO-
6utHA. BeposiTHOCTB TOTO, 4TO 06a CTPEJIKa NPH OHOM 3a/1Me IpoMaxHyTes,
p=0,2.0,4=0,08.

[Mockoabky npousBedchHe np=25.0,08=2—uenoe wuucno, TO HaH-

BeposiTHeiilllee UHCJIO 33/INOB, NPH KOTOPLIX He GYAeT HH OJHOIO NONAJaHH,
ky=np=2.

151, JIBa cTpeiika OJAHOBPEMEHHO CTPEJSAIOT O MHLIEHH.
BeposATHOCTp MOMajaH¥s B MHlUeHb NPH OJHOM BHICTpeJe
AJas nepeoro cTpeska pasHa 0,8, a ansa Broporo—90,6. Haiitu
HayBeposiTHeMlllee YHCJIO 3aJNO0B, NPH KOTOPHIX 06a CTpeJKa
nonaayT B MHIIeHb, ecau OyleT npousseneHo 15 3aanos.

152. CKO/IbKO HaJ0 NPOM3BECTH HE3aBUCHMBIX HCIIHITAHUH
C BepOSITHOCTBIO MOABJEHHSA COOBI1HA B KaXJOM HCNLITAHHH,
paeHo#t 0,4, uTOGbl HauBepOATHEMLIEE YHCJAO MOSBJEHUI Co-
ObITHA B 3THX HCOBLITAHHAX ObIJIO paBHO 25?

Pewenune. Ilo ycaoeuwo, ky=25; p=0,4; ¢=0,6. Bocnoas-
3yeMcsl JBOfIHBIM HePaBEHCTBOM

np—q<<ky <np+p.

IMoacTaBaaa JAaHHble 33JauH, NOJYy4YHM CHCTEMY HEpaBeHCTB IJd
onpeaeseHHsT HEH3BeCTHOro0 9HCJja:

0,4n—0,6 <25, 0,4n-+0,4 > 25.

Uz nepBoro HepaseHCcTBa CHCTeMbl Hafilem n << 25,6/0,4=64.
M3 BToporo HepaBeHCTBAa CHCTeMb! MmeeM n > 24,6/0,4=61,5.

HTak, HCKOMOE WYHCJIO HCTBITAHHUR JOMKHO YJAOBJETBOPATH ABOfi-
HOMY HepaBeHCTBY 62 < n < 64.

153. BepoaTHoCTb mnosiBA€HMA COOLITHA B KaXJAOM H3
He3aBHCUMBIX ucnbiTaHuii paBHa 0,3. Haiitu wucao uenwi-
TaHu# n, NpH KOTOPOM HaMBepOsiTHeilllee YyHCJIO NOABJEHHH
cOGHITHA B 3THX MchbITaHUAX Gyder pasHo 30.

154. BeposTHOCTb mosB/AeHHA COOBITHA B KaXJOM H3
He3aBHCHMMBIX HCNbITaHuil pasHa 0,7. Hafith gucao ucnbita-
HHA n, NpH KOTOPOM HaHBeposATHefilllee YUCJAO MOABJEHUHA
cobuitusa pasHo 20.

155. Uemy paBlia BepOATHOCTh P HACTYILVIEHHS COOBITHA
B KamJOM U3 49 He3aBUCHMbIX UCNBITAHUH, €C/IH HAHBEPOAT-
Heiiliee 4NCJO HACTyNJEeHHH COGLITHS B 3THX HCIBITAHUAX
paBio 30?
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Pewenue. flo ycnosiio, n=49, k,=30. Bocnoasayemcss asofi~
HBIM HEDPaBEHCTBOM np—q < kg < np—+ p. IMojcTaBnas AaHHble 33jauH,
NOJyYHM CHCTEMY HEPABEHCTB /IS ONpEAeJeHHsi HeH3BeCTHOH BepoOATHO-

cTH pi
49p+p > 30, 49p—(1—p) < 30.

H3 nepeoro HepaBeHcTBa cucTeMu! Hafijem p > 0,6. H3 BToporo He-
paBeHCTBAa CHCTEMH! HaftaeM p << 0,62.

HTak, HCKOMasi BEPOATHOCTb JOJMXKHA YAOBJETBOPATH ABOfHOMY He-
paseHcTBy 0,6 < p<<0,62.

156. UeMy paBHa BepOATHOCTb p HACTyIJIEHHS COOHITHSA
B KaXJoM M3 39 He3aBHCHMBIX HCIILITAHUHA, €CJIM HauBepoAT-
Hefillee UHCJO HACTyNJeHHH COGHITHA B 3THX HCIBLITAHUAX
paBHo 25?

157. Bartapes npoM3Besia LIECTb BHICTPEJOB NO OGBEKTY.
BeposiTHOCTb MONMafaHHA B OOBEKT INpH OJHOM BLICTPese
paBHa 0,3. Haiitu: a) HauBeposATHelHiee yucso monajaHui;
6) BepOATHOCTb HaHMBEPOSATHEHILEro Yuc/a nonajaHuil; B) se-
POATHOCTb TOro, 4TO OfbeKT OyleT paspylleH, ecad And
STOrO JOCTATOYHO XOTA GHl ABYX nonajaHui.

Pewenue. INo ycnosuo, n=6; p=0,3; ¢=0,7. a) Hafizem
HauBeposiTHefilee YHCAO nonajanuii no gopmyne

np—q<<ky < np+p.
[ToacraBuB jaHHBEe 33/3uH, noNyuuM
6.0,3—0,7<Cky < 6:0,3-+0,3 man 1,1<ky < 2,1,

Orciona ko=2.
6) HafizeM BepofiTHOCT HaHBEpOsTHeRwero wHcia nonajaHBi no
tdopmyse Bepuyanu 6.5

Pe (2)=Cipqi= 15 0:32.0,74=0,324.
B) Haiizem BepofiTHocTb Toro, uto OGBeKT GyneT paspymen. Ilo
YCTIOBHIO, A5l STOTO JOCTATOYHO, YTOGH GBUIO WM 2, wawu 3, uau 4, Hin

5, nau 6 nonagaHufl. ITH COGLITHA HECOBMECTHB, MOITOMY BepPOATHOCTH
pa3pylueHusi 06beKTa PaBHA CyMMe BEPOATHOCTEH 3THX coOuiTHi:

P="Pg (2)-} Pg (3)+ Pg (4)+ Py (5) + P (6).

OpHako npolle cHayana HaWTu BePOATHOCTb ( NPOTHBOMOJOXHOIO CO-
6bITHS (HH OJZHOTO MONajaHHf HJH OAHO MoNajaHHe):

Q=Pg (0)+ Ps (1) =¢® -+ Cipg®=0,7¢ 4-6.0,3-0,75 =0,42.
Hcxomas BeposiTHOCTb TOro, 4TO OOBEKT OYyAET pa3pyieH,
P=1—Q=1—0,42=0,58.

158. IlpuGop cocTouT M3 NATH HE3aBUCHMO PaGOTaIOMWUX
3/eMeHTOB. BeposTHOCTh OTKa3a 3jeMeHTa B MOMEHT BKJIO-
yeHus npubopa paena 0,2. Hajitu: a) nauseposTHeliee
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qHCI0 OTKa3aBILUX 3/€MeHTOB; 6) BepOATHOCTH HaHBEpOAT-
Hefllero 4HCJ/aa OTKa3aBIIHX 3JeMEHTOB; B) BEPOATHOCTh OT-
Kasa npu6opa, ecau Ajd 3Toro ZOCTaTOYHO, YTOOLl OTKa3aJ/u
XxoTs Obl yeThlpe 3JeMEHTa.

§ 5. Mpoussoaswan QyHKuHs

B npensiaymux naparpadax sToft riiaBbl PacCMaTpHBaJIHChL HCTIbITa-
HHSl C O HHAKOBL MM BEPOATHOCTAMH (1051BJIEHHS COGLITHSI; PaccMOT-
PHM HCUBITAHHS, B KOTOPHIX BEPOATHOCTH NOABJEHHA COGHITHA P a 3-
JHYHBL

flycTe mpoH3BOAHTCA 22 HE3aBHCHMBIX HCTBITaHHH, NpHYEM B NepBOM
HCTIBITAHHH BEPOSITHOCTb TOSIBJEHHS COOLITHA A paBHa p;, BO BTOPOM —
P2, ..., B N-M HCNBITAHHNI — pp, BEPOATHOCTH HEMOABJEHHA cOObiTHA A
COOTBEI1CTBEHHO PaBHB §y, G2, «+.y §n; Pp (k) —BepOATHOCTL NOABJAEHUS
co6uiTHa A B n HCNHTAaHHAX POBHO R pas.

Ipoussodaujed ¢yrryued eepoamrocmeil P, (k) HasHBaIOT QyHKUHIO,
onpeje.11eMyl0 PaBeHCTBOM

P (D)= (P12 q1) (Paz2+q2). . .(Pr2 1+ qn).

BepoaTHocTs P, (k) TOrOo, YTO B 1 He3aBHCHMBIX HCNILITAHHAX, B Nep-
BOM M3 KOTOPHIX BepPOSTHOCTb MOSIBJEHHA cOGHTHA A paBHa p,, BO BTO-
poM py H T. A., COGHITHC A NOABHTCH POBHO k Pas, paBHA KoDGHUHEHTY
NpH 2* B pasjomeHHH npouapopfutell PyHKHuu no cremeHam z. Ha-
npHMep, ecan n==2, 1o

P2 (2) = (P12+ q1) (P22 + q2) = P1P222 + (P12 4 P2g1) 2+ 4142.

3nech KoabduLUHEHT pypy NpH 22 paen BeposTHocTH Py (2) Toro,
yTo cobniTHe A MOABHTCA POBHO JABa Pa3a B ABYX MHCHBITaHHAX; Ko3b-
GULIHEHT pyg2 - pegr TpH 2! paBen BeposTHOCTH Pja(l) Toro, yrTo cobLi-
THe A TOABHTCA POBHO OAMH pa3; KO3bDHIMEHT npH 2°, T. e. cBOGOAHDLI
ueH §(qs paseH BeposiTHOCTH P, (0) Toro, uro cobuiTHe A He NOABHTCA
HH OJHOTO pasa.

3aMeTHM, 4TO €C/IH B Pa3jHUYHBIX HCOBITAHHAX NOSBJSAIOTCA P a 3-
JHYHbl € COGHTHA (R NMEPBOM MCOBITaHHM coGuTHe A;, BO BTOPOM —
cobuitie Az u T. 4.), TO H3MeHseTCsi JIHWb HCTOJNKOBaHHE Kosdpuuuen-
TOB NPH Pa3HYHLIX cTeneHsix z. Hanpumep, B npuBeleHnoM Bbille paa-
JoXeHHN KoxpPHUHEHT pyp; onpelesiseT BePOATHOCTb MOSBJEHHA ABYX
coGuiTuit Ay u As.

159. YcTpofcTBO COCTOHT M3 Tpex He3aBHCHMO paGoTaio-
IWMX 31eMeHTOB. BeposTHocTH Ge3oTKasHoM paboThl aseMeH-
TOB (3a BpeémMs ) cOOTBETCTBEHHO paBHb: p,=0,7; p,=0,8;
p,=0,9. Haiitn BeposaTHOocTH TOrO, 4TOo 32 BpeMs { GyAyT
pabotaTh 6e30TKa3HO: a) Bce 3JeMeHTH; 6) JBa SJeMeHTa;
B) OJMH 3/1eMEHT; T) HM OJHH H3 3JEMEHTOB.

Pewenwue. BeposTHocTn 6e3oTkaszHofi pa6OTH 3JEMEHTOB COOT-
BeTCTBeHHO paBHu: p;=0,7; p;=0,8; p3=:0,9, nosromy BeposiTHOCTH
TOro, YTO 3JEMEHTH OTKaxXyT, ¢;=0,3; g2=0,2; ¢3=0,l.
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CocTaBUM NPOHSBOASWLYI0 bYHKUMIO:

P53 (2) = (P12-+-91) (P22 -+ 42) (Ps2+q9) =
=(0,72+0,3) (0,82+0,2) (0,9240,1)=
=0,5042% - 0,39822 4- 0,092z + 0,006.
a) BeposiTHOCTb TOTO, YTO TPH 3JeMeHTa ByAyT pa6oTaTh Ge3oTKasHO,
paBua Koaphumuenty npu 2% P4 (3) =0,504.
6) BepoaTHocTb Toro, 4To ABa 3JeMeHTa GYyAyT paboTaTh 6e3oTKas-
HO, paBHa Koapduuuenty npu 22: Pg(2)=0,398.
B) BepoaTHOCTb Toro, uTo OfMH 3J1eMeHT 6yaeT paBoTaTs 6e30TKa3HO,
paBHa xostduunenty npu zi: Py (1)=0,092.
r) BepoaTHocTb Toro, UTO HH OlHH M3 3jeMeHTOB He Gyaer paGoTaTh
6e30TKa3HO, paBHa cBOGOAHOMY uJeHy: Pg(0)=0,006.
Kounrpoas: 0,50440,39840,0920,006=1.

160. Ms asyx opyauit npousBesien 3aan no uenu. Be-
POATHOCTb NONaJaHusA B LeJb JJ8 NepBOTO OpPYyAHS DaBHa
0,8, mna Broporo—90,9. HafiTH BepOATHOCTH CJEAYIOLIMX
coObiTuii: a) ABa mMomajaHusA B uesb; 6) OfHO mNonajaHue;
B) HH ORHOIO MONajaHusA; T) He MeHee OJHOTO MoMajaHuA.

161. M3 Tpex opyauii mpousBeseH 3aanm no uejH. Be-
POATHOCTh NONajaHHs B Le/lb M1 NEPBOTO OpPyAus paBHA
0,8, mas Broporo—0,85, ana Tpervero—90,9. Halitu Beposnr-
HOCTH CJEAYIOIIHX COOBITHH: a) TpH NONajaHus B LeJb;
6) ABa monajaHufA; B) OAHO NONajaHue; I) HH OJHOTO IO-
nagaHuda; R) xoTsa Ol OAHO NoONajaHue.

162. Uethipe 31eMeHTa BHIYHC/HTENBHOTO yCTpPOiiCTBa paGo-
TalOT He3aBHCHMO. BeposfiTHOCTH OTKa3a MNepBOTrO 3JeMeHTa
3a Bpems ! pasHa 0,2, sroporo—9,25, Tperbero—0,3, uer-
seproro—90,4. Hafitu BepostHocTe TOro, 4TO 3a BpeMs f
OTKaXyT: a) 4 asneMeHTa; 6) 3 a/JeMmeHTa; B) 2 3/JeMeHTa,;
r) 1 sneMedT; &) HH OJHH 3/1€MEHT; €) He OoJjee ABYX 3Je-
MEHTOB.

163. IBe Gatapen mo 3 opyaHsa Kaxaas NpPOH3BOAAT
3aan no ueau. Heap Gyaer nopaxkeHa, ecsd KaxJas H3
Oatapeii Jact He MeHee JByX nonajaHuil. BeposTthHocTu mo-
najaHus B uesib OpyAusiMu nepBoit Gatapeu pasubl 0,4; 0,5;
0,6, Bropoii—90,5; 0,6; 0,7. HalliTt BepOATHOCTb NMOpaX{€HUSA
LeJH NpPH OZHOM 3aJme H3 AByX OaTapeii.



YactL sTOpas
CNYYAWHDLIE BENMUMHD!

Fnasa yersepras
AVCKPETHBIE CNYYARHBIE BENMUMHLI

§ 1. 3akon pacnpepenetns BepoOATHOCTEH
ANCKPETHON CRYYalHHON BEMUMHbLL.
3axonnl Gunommuanbubii M Myaccona

Huckpemrod HasLIBAIOT CAY4aiiHYIO BEJIHYHHY, BO3MOXKHHE 3HaueHHs
KOTOpofi ecTb OTAeJbHHE H30JHPOBaHHBle HHCJAa (T. €. MeXAY ABYMH
COCEHHMH BO3MOXHBIMH 3HaYEHHSIMH HET [O3MOXKHBLIX 3HaueHufl), KOTO-
pble 3Ta BeJHYHHA NMPHHHMaeT C OnNpeJieJieHHLIMH BeposiTHocTAMH. Ipy-
THMH CJIOBaMH, BO3MOXHble 3HaYEHHS AHCKPETHON cJyuaiiHOH BeJHUHHLI
MOXHO TepeHyMepoBaTh. UHc/IO BO3MOXHLIX 3HayeHHH AucKperHOH cay-
gaftHOR BeJIHY4HHbI MOXKET ObITb KOHEUHLIM M/ GECKOHEYHLIM (B MOC/exA-
HEM CJlyyae MHOXECTRO BCeX BO3MOXKHBIX 3HaUeHHil Ha3blBalOT CYETHLIM).

3axonon pacnpedeserun guckpeTHolt cayuaitnoi BeJAUMHB HA3bIBAIOT
nepeueHL ee BOSMOXKHBIX 3HAUCHHH H COOTBETCTBYIOILHX HM BEpPOSITHOCTeil.
3akoH pacnpeleneHns AHCKpeTHOR cayuafinofi Benuuunsl X MoxeT GhITh
3a]aH B BujAe TaGJHLLI, MEPBasi CTPOKa KOTOPON COAEPHHT BO3IMOXHbLIE
3HaYeHHA X;, a BTOpas —BEPOATHOCTH p;:

X Xy X2 .0 Xp
P PL P2 --o Pn

n
rae Y pi=1.
i=1

Ec/u MHOXECTBO BO3MOXHBIX 3HayeHHR X GecKoHeuHo (cueTHO), To
paf pr-+pa+ ... CXOAHTCA H €TO CyMMa PaBHa €IHHHLE.

3aKkoH pacnpejesieHHsI AMCKPeTHof cayuvaiiHofi BeJHuuHH X MOXer
6LiTh TaKXKe 3ajaH aHAJMTHYecKH (B BHAe (opMy.bl)

P (X=x)=¢(x)

HAH C noMollbio GYHKUMH pacmpefeneHus (cM. ra. VI, § 1).

3akon pacmpenenenus AWCKPeTHOR cJayvafiHON BeJHYHHLI MOXKHO
H306pasuTh rpadHueckH, AJAs Yero B NPAMOYIoJIbHON CHCTeMe KOOpAHHAT
CTPOAT TOYKK My (x1; p1), Mg (xa; p2)y ..., Mp(xn pn) (X;—BO3MOXHBIE
3HaueHHs X, p;—COOTBETCTBYIOLIHE BEPOATHOCTH) H COEAHHSAIOT HX OT-
peakamy npambix. IlosyueHnyto GHTYpY Ha3BIBAalOT MHO20Y20AbHUKOM
pacnpedenerus.

Bunomuaronsis Ha3bB3IOT 3aKOH pacnpefielleHEs AHCKPETHOR cJy-
gafiHoll BeaAuWyuHH X —uHC/a MOABJEHHA COOGHITHS B N HE33aBHCHMbIX
HCNLITAHHAX, B KAXKJAOM H3 KOTOPHIX BePOSTHOCTh NOSABJEHHA COOLITHS
paBHa p; BEPOATHOCTH BO3MOMKHOTO 3HaueHHs X =k (uHcaa k nossieHuft
COGLITHS) BHIMHCARIOT no dopmyne Beprnynau:

P, (k) =Chphgn=*,
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Ecan uncio ucmbitannft Beauko, a BEPOATHOCTb p NOABJEHHS CO-
GLITH B KaXJOM HCMBHITAHUH OYEHb MaJla, TO HCHOJb3YIOT NPUGNHKEHHYIO

My
opuyay P, (F) =Mre-A/RY,

rje k—uncio nosiejeHHR COOHITHA B 1 HE3aBHCHMBIX HCTILITAHUSIX, A=np
(cpeaHee yucso mosiBJNEHHE COCLITHS B 1 MCDBITAHHAX), M TOBOPAT, HTO
clyuafinasi BeJHYHHA pacnpejeleHa no saxoxy Ilyaccoxa.

164. uckpertHas cayuafinas Beinuuua X sajlaHa 3aKo-
HOM pacrpejeJeHu:

X 1 3 6 8
p 0,2 01 04 03

IMocTpouTh MHOTOYTOJBHUK pacnpefeseHus.

Pewen ne. TIlocTpouM NpsAMOYrosbHYIO CHCTEMY KOOPAHHAT, NPH-
yeM Mo ocu aGcuucce GyAeM OTKJAABIBaTb BO3MOXHEE SHAYeHHA X;, 3 MO
OCH OpAHHAT — COOTBETCTBYIOMHE BEPOATHOCTH p;. [loCTPOHM TOUKH

Pi
45—
841~
a3t
02
ol

|
I
|
|
|
L1 1 1

7 8 9 Wx;

M ——————

S,
ol 1 Z J 4 5

Pue. §

My (13 0,2), Mg(3;0,1), M3(6;0,4) » M, (8; 0,3). Coennnus 3T TOUKH
?Tpesxaun TPAMLIX, NOJAYYHM HCKOMBIX MHOrOYrOJbHHK pacmpeneseHHs
puc. 5).

165. IluckpetHas cayuyafiHasa BeJauuuHa X 3ajaHa 3aKo-
HOM pacnpejieieHus:

aX 2 4 5 66X 10 15 20
p 03 01 02 04 p 01 07 0.2

ITocTpOUTb MHOTOYTOJILHHK paclpeieseHus.

166. YcTpo#icTBO COCTOMT H3 TpeX He3aBHCHMO paboTalo-
IWHX 3/7€eMEeHTOB. BepoATHOCTh OTKa3a KaXKAOTO 3J/ieMeHTa
B OfHOM onuTe paBHa 0,1. CocraBHTb 3aKOH pacnpeje/eHus!
YhcJ1a OTKa3aBIUMX 3JeMEHTOB B OAHOM OIbITE,
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Pewenue IuckpeTnas chyuafinas seauuuHa X (4uc/io OTKasan-
HIHX 3/IEMEHTOB B OJHOM ONLITE) HM2€T CJEAYIOLHE BO3MOXHLIE 3Haye-
Hua: x;=0 (MH ONMH H3 9/eMEHTOB YCTPOICTBA He OTKa3aa), Xp=1
(oTKa3a/m OAHH 3MEMEHT), X3 =2 (OTKa3aju ABa 3JeMeHTa) H Xy =3 (OT-
Ka3aJH TPH 3JeMeHTa).

Orkasbl 3/1eMEHTOB HE3aBHCHMB OJHMH OT XPYTOro, BEPOSTHOCTH OT-
Ka3a KaXJ0ro 3JIeMeHTa PaBHH Mex1y coGoft, nostomy npumexuma dop-
Myna Depuyann. YuuTbiBast, 4To, no ycjaosuio, n=3, p=0,l (caeno-
BaTtebHo, ¢=1-—0,1=0,9), noayunm:

P3(0)=q*=0,9=0,729; P;(1)=Cipg?=3.0,1.0,92 =0,243;
P3(2) =C3p%q=3.0,12.0,9=0,027; P4 (3)=p3=0,12=0,00I.

Konrpoan: 0,729--0,24340,027+0,001 =1.
HanuiucM HcKOMBIE GHHOMHAJNBHHE 22KOH pacnperneseHus X:

X 0 1 2 3
p 0,729 0,243 0,027 0,001

167. B naptuu 10% HecranpaprtHbix aetaseii. Haymauy
oro6paHnbl yeThipe AeTasu. Hanucath 6HHOMHaJbHBIN 3aKOH
pacnpeliesienusl JUCKPETHOM cayyaliHOR BesMuuHBI X —uucaa
HeCTaHJapTHHIX JeTasnell Cpefd ueTbipex OTOOPAaHHBIX U I1O-
CTPOHTb MHOTOYTOJIbHHK IOJIy4eHHOTO pacnpeie/ieHus.

168. Hanucath GHHOMHMAJbHBEIH 3aKOH pacrnpeleseHus
IMCKPETHOH cJyuyalHON BeJu4uHb X —uHcjaa nNosABJeHHH
«repOa» mpu ABYX GpPOCaHHAX MOHETHI.

169. /lBe urpasbHnie KOCTH OAHOBpemeHHO Gpocaiot jBa
pasa. Hanucatb OGHHOMHMAJBHLIH 3aKOH pacnpeiefieHus AH-
CKpeTHO!l cayuaiiHO# BesMuHHH X —uMC/a BbINAJEHHH YeT-
HOrO 4HC/1a OYKOB Ha JABYX HIpajibHbiX KOCTAX.

170. B nmaptuu us 10 geraneit umeercs 8 cTaHAapTHHIX.
Haynauy oto6pauel aBe Zeraau. CocTaBUTb 3aKOH pacrpe-
JeJIeHHs YHcJa CTaHAAPTHHIX JeTasell cpefd oToGpaHHbIX *),

Pewenue Cayuafinas peaHuHHa X —4HCJO CTAHAAPTHHIX feTaseil
cpeln oToGpaHubIX JeTanell—HMeeT CJEAYIOllHE BO3MOXHLE 3HAYEHHS:
x3=0; xa==1; x3=2. HailizeM BepOATHOCTH BO3MOXHBIX 3HauenHii X no
¢dopmysie (cMm. 3agawy 17, ra. 1, § 1)

P (X=k)=Ct-cRt/Ch

(N—uucno aerajeli B MapTHH, n— YHCJO CTaHAApPTHHIX Aeraled B nap-
THH, M—YHCJAO OTOGpaHHBIX fAeTajefi, £——uHCJIO CTaMAAPTHHIX AeTanei

*) PaccMaTpHBaeMHIl 3aKOH Ha3bIBAIOT 2unepzeoMempudeckum. Cum.:
I'mypMan B. E. Teopus BeposTHOCTe#i H MATEMaTHYECK A CTATHCTHKA,
M:, 1977, ra. VI, § 8.
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cpeau OTOGPaHHLIX), HAXOAUM:

Co-Ch 1 1

PX=0)=22 2= =

fio 10.9/(1-2) 4
__CsCh_82_ 16

oy C3'CY_8.7/(1-2) 28

P(X—2)————C.i,o ==

CocTanM HcKOMBIi 3aKOH pacnpefc/eHHs:

X 0 1 2
p 1/45 16/45 28/45

Kountpouasb: 1/45416/45--28/45=1.

171. B nmaptuu u3 wecTH JeTajeil HMeeTcs yeTeipe CTaH-
Aaprabix. Haynmauy oroGpanwi Tpu setasnu. CocTaBUTh 3aKOH
pacnpejejieHyu s JUCKpeTHOMH cayvaiinoii Beanaunbl X — yucaa
CTaHJapTHHIX JeTajed cpeay OTOGPaHHMIX.

172. Tlocne oTBeTa CTyAEeHTa Ha BONPOCHI 3K3aMeHaLHOH-
HOro GHJieTa 3K3aMeHaTop 3ajaeT CTYAEHTY NOMOJHHTE/NBbHbIE
Bonpochl. IlpenoaaBatesb npekpalaer 3ajaBaTh JOMOJHHU-
TeJbHBle BONPOCH, KaK TOJbKO CTYAEHT OGHapyXuBaeT He-
3HaHue 3aJJaHHOro Bonpoca. BepoATHOCTb TOTO, YTO CTYJAEHT
OTBETHT Ha Ji060H 3ajaHHBIH JIOMOJHHUTEJBHEI BONpOC,
pasia 0,9. Tpe6yercs: a) cocTaBuTb 3aKOH pacnpeeseHHs
cayyalHOH AMCKpeTHOH BeJMuHHBI X — uucC/aa JONONHUTENb-
HBIX BOMpPOCOB, KOTOPhIE 3ajacT NpenojaBaTeNb CTYIEHTY;
6) HafiTH HaHBeposiTHefillee uuca0 k, 3afaHHBIX CTYAEHTY
JIOTIOJIHUTE/IBHEIX BONPOCOB.

Pewenue a) IluckpeTHas cayuafiHas BeanunHa X —uuca0 3a-
JAaHHBIX JAOMO/JHHTENbHBIX BONPOCOB~— HMEET CJeAYIOUIHe BO3MOKHbIE 3Ha-
ueHus: xy=1, x3=2, x3=3, ..., xp=~, ... HafiieM BepossTHOCTH 3THuX
BO3MOXHBEIX 3HaueHHI.

Beanyuna X mnpHMeT BO3MOXHOe 3HaueHHWe xj=1 (3K3amenarop
3a/1aCT TOJIbKO OJHH BOMPOC), €CJH CTYNEHT He OTBETHT Ha mepshii pon-

oc. BeposTHocTh 5TOro BO3MOXHOrO 3HaueHus paBHa 1—0,9=0,l.
El"amm obpasom, P (X=1)=0,1.

BesnunHa X npHMeT BOSMOXHOE SHaueHHe xy==2 (3K3amenarop 3a-
JIaCT TOJbKO ABa BONMpPOCAa), €CJAM CTYAEHT OTBETHT HAa Nepsbifi BOMpOC
(BepOATHOCTb 3TOro coGuITHsl paBHa 0,9) H He OTBETHT Ha BTOpOH (BeposaT-
HOCTb STOr0 COGLITHS paBHa 0,1). Takum o6pasoM, P (X=2)=0,9.0,1=0,09.

AnasoruyHo uafinem

P (X=3)=0,92.0,1=0,081, ..., P (X=H#)=0,92~1.0,1, ..,
HanuweM HcRoMHIfl 33KOH pacnpeieseHHs:

X 1 2 3 k oo

p 0,1 0,09 0,081 ... 09:=1.0,1 ...
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6) HauseposatHeiiimee gyucio k, 3ajaHHLIX BONpocoB (HaWBepoATHel-
miee BO3MOXHOE 3HaYeHHe X), T. €. UYHCJO 3aJaHHBIX NPeENoAaBaTeNeM
BOTIPOCOB, KOTOPO€ HMEET HaHGOJBbIUYI0 BepPOSATHOCTb, KakK CJeAyeT H3
8aKOHA pacnpejeNeHHsl, PaRHO efMHule.

173. BepoAaTHOCTb TOrO, YTO CTpPe/IOK NONaJjeT B MHIIEHb
NpH OZIHOM BhicTpese, paBHa 0,8. CTpesky BbIAalOTCS MaTPOHBI
A0 TexX nop, MOKa oH He mpoMaxHercs. Tpebyercs: a) cocra-
BHUTb 3aKOH pacnpeje/ieHHs1 AMCKPETHO! cayuyaliHOH BeJHYHHBI
X —uncsa NaTpPOHOB, BHIAHHBIX CTpPEJKY; 6) HaliTh HauBe-
posiTHelillee YHCJO BBIAGHHBIX CTPeJKy NaTPOHOSB.

174. U3 nByx opyaud noouepellHO BeA2TCHA CTpeabba IO
LeJy JO NepBOTro MonajaHus OXHHM M3 opyauil. BeposTHocThb
nonajnaHus B UeJb NepBLIM opyaueM pasHa 0,3, BropeiM — 0,7.
Hauunaet crpenn6y nepsoe opyaue. CocTaBUTb 3aKOHHI pac-
npefesieHUs JHMCKPETHBIX cayuyaHHbIX BeJuuuH X v Y —uucaa
H3pacXolO0BaHHLIX CHAPAJOB COOTBETCTBEHHO NEPBHIM H BTO-
pLIM OpYAHEM.

Pewenne. IlycTe co6utus A; v B;—nonajanue B uejb COOT-
BeTCTBEHHO TepPBHIM H BTOPLIM OpYAHeM NpPH i-M BhcTpeae; A; u B;—
HpOMAaXH.

HaiigeM 3aKoH pacnpefeNeHHsi cay4yafiHOf BenHuHHBl X— uHCia
M3pacXOAOBaHNLIX TePBHIM OpyRueM cHapsjoB. Ilepsoe opyaue uapacxo-
AyeT oauH cHapag (X=1), eclM CHO TNONaneT B UeJMbL NpPH NEPBOM
BHICTpeJie, WIH OHO POMaXHETCs, 38 BTOPOe OpYAHEe NpH NepBOM BHICTpese
HonajieT B UeJb:

p1=P (X=1)=P (A1+ A;B) =P (A)+P (A1B)=
=P (A))+P(A)-P (B))=0,3+0,7-0,7=0,79.

[epsoe opyaue H3pacxoiyeT ABa CHapsja, eclH 06a OPYAHS TpH
nepBOM BHICTPeJe NPOMAaXHYTCH, a NPH BTOPOM BEICTpeJEe Nepsoe oOpy-
Ane monafeT B LeJb, HAH €CJAH OHO NPOMaxXHETCs, a BTOpOe OpyAHe NPH
BTOPOM BHICTpeJieé nomajeT B uelb:

p=P (X=2)=P (A1B,A3+ A1814:B3) =
=0,7.0,3.90,34-0,7.0,3.0,7.0,7=0,21 (0,34 0,49)=0,79.0,21.

AHaNOrHYHO NOMYYHM

P (X=£k)=0,79.0,21%~1,

Hcromblfi 3aKOH pacnpefesieHnss NHCKPETHOR CAy4aiHON BesHYKHH
X —uKcia CHapsJOB, H3PAaCXOJOBAHHLIX NePBHIM OpyAHeM:

X 1 2 3 k ‘s
p 0,79 0,79.0,21 0,79.0,212 ... 0,79.0,21k-1

Koutpoas: 3 p;=0,79/(1—0,21)=0,79/0,79=1.

Haiizem sakoH pacnpefefieHusi JHCKPETHOH CJayuyaiHOH BeJHUYHHLI
Y —uucsa CHapsaoB, H3PaCXOAOBAHHHIX BTOPHM OpYIHEM.

Ecau mepeoe opyane npu DEpBOM BHICTpeNe Monafer B UeAb, TO
cTpesb6a M3 BTOPOrO OpyAHMs He GyneT npousBefieHa:

p1=P (Y =0)=P (41)=0.3.
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Bropoe opyaue H3pacxopyeT JHWL OJHH CHapAJ, €CIH NPH NEPBOM
BHICTpeJié OHO MOMAJeT B LieNb, HWJH €C/H OHO NPOMaXHeTCs, a nepBsoe
OpyAHe MNOMAAeT B LML NpH BTOPOM BHICTpe.e:

pa=P (Y=1)=P (A,B,+4,B,4;) =0,7-0,7+0,7-0,3.0,3 = 0,553.
BeposiTHOCTL TOro, YTO BTOpOE OpYyIHE H3pacxolyeT ABa CHapsAa,
py="P (Y =2)=P (4,5,4,8,+ 4,B14;B:45).
BuinonnuB Beikaanku, Haiigem pg=0,553.0,21.
AHajsorH4HO NOJYUYHM
P (Y =k)=0,553.0,21%-1,

Hckomblii 3aKon pacnpefesieHHs AHCKPETHOH cJyuyaiiofl BeJHYUHH
Y —uncna chapsagoB, H3pacxonoBaHHHIX BTOPBHIM OpPYAHEM:

Y 0 1 2 k
p 03 0553 0,553-0,21 ... 0,553.0,21k-1 |

KoHTpoas: ;=0,34(0,553/1—0,21)=0,3 - (0,553/0,79) =
= 0,300,721, 2 + )

175. HBa GomGapaupoBLi¥Ka NooyepesHo cOPackHBaIOT
60oMObl Ha Lesb JO NepBoro monajaxHus. BeposTHoc1b nona-
Xauus B Lesb nepBbiM GomGapauposuHKoM pasHa 0,7, BTO-
poiM—0,8. BHauasie cGpacniBaer 6oMObl mepBbifi GomGapau-
poBmuk. CoCTaBuTb NepBHie YeTHIPE YJEHAa 3aKOHa pacrnpe-
JeseHus JUCKpeTHO# cayuaiiHofi BeauuuHbl X —yucaa c6po-
1weHHLIX 60M6 oGouMu GoMGapAupOBIIMKAMH (T. e. OrpaHu-
YUTbCS BO3MOXKHLIMM 3HaueHusMH X, paBHbMH 1, 2, 3 U 4).

176. Yuebuuxk usgan Ttupaxom 100000 sk3emMnaspos.
BepoATHOCTb TOTO, 4TO y4eGHUK COPOIIIOPOBaH HENPaBUJbHO,
paBua 0,0001. HafiTu BepoATHOCTb TOTO, YTO THpPaX COAEp-
JKUT POBHO NATb GPAKOBAHHBIX KHHT.

Pewenwue Ilo ycnosmo, n=100000, p=0,0001, £=>5. Cobbi-
THA, COCTCAlLHEe B TOM, YTO KHHTIH c6pou.noposanu HCNIPaBHJILHO, HE33-

BHCHMbI, HCJIO 7 BeJIWKO, a BEPOATHOCTb p Maja, 10STOMY BOCHOMb-
syemcs pacnpeaenennem [Tyaccona

P, (k) =A*e™"/k.
A =np=100000-0,0001 = 10.
Hckomasi BeposTHOCTD
P00 000 (5) = 10%.e—10/5=105.0,000045/120 = 0,0375

177. YcrpofictBo coctout u3 1000 snemenTtoB, paGoraio-
I¥X He3aBHCHMO OAMH OT Japyroro. BepoaTHocTh OTKa3a
moGoro 3neMeHTa B TeueHHe BpeMeHu T paBHa 0,002. Haiitu
BEPOAITHOCTb TOro, YT0o 3a BpeMs T OTKaXyT POBHO TPH
3J/1eMeHTa.

YkazaHue [Ilpuuars e~2=0,13534.

Hafinem A:
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178, CraHok-aBTOMaT INTaMiyeT gpetaiu. BepositHocTb
TOro, 4YTO M3TOTOBJIEHHas JeTallb OKaxercsi GpaKoBaHHOH,
pasua 0,01. Haiitu BeposTHOCT: TOrO, uTO cpean 200 jera-
Je#l OKaXKeTCsi POBHO UeTHIPE G6paKOBAHHMLIX.

179. 3ason otmpaBun Ha 6a3y 500 uspequit. Beposrt-
HOCTb NOBpeXKAeHMs u3jenus B nytd pasua 0,002. Haitu
BEPOATHOCTH TOrO, YTO B MYTH GYJAET NOBPEXKIEHO M3AC/uil:
a) posHO Tpu; 6) MeHee Tpex; B) Gosee TpexX; I) XOTa Ghl
OJHO.

Pewenne Yucno n=>500 seanko, sepoaTHocTs p=0,002 mana

H paccmaTpuBaeMble COOHITHS (NOBpeX/eHHE H3ASAUR) HE3aBHCHMBI, 1O~
STOMY HMeeT MecTo topmyaa Ilyaccona

Pp(R)y=MAE.e""[R1,
A=np=500.0,002=1,
Hafinem BeposTHOCT: TOro, uTO GyieT MOBpeXAeHo posHo 3 (k=23)
H3leNHs:
Py (3) =e~1/3! =0,36788/6 =0,0613,

6) Hafizem BepoATHOCTL Toro, uro GyAeT MOBPEeXAEHO MeHee Tpex
H3lenui:

Pgoo (0) -+ Pogp (1) - Pgoo (2) =e~1-e~l4e~12=
=(5/2)e-1=(5/2).0,36788 =0,9197.

B) Hafinem sepositHocTs P TOTO, uTO GyjeT moBpexieHo GoJee Tpex
uanenunst, CobuiTua «noBpexaeHo Gonee Tpex H3AeNHN» H «MOBpExKAEHO
He Gosee Tpex H3jenHii» (0603HAYHM BEPOSITHOCTb 3TOrO COOLITHS ue-
pe3 Q) —nNpOTHEONOJOKHE, NOSTOMY P+(§' =], Orciona

P=1—Q=1=—[P3g0(0)+ Psoo (1) Psoo (2) + Psoo (3)].
Hcnonsays pesyabTaTh, NOJyHeHHBlE BHIIE, HMeeM
P =1—[0,919740,0613] =0,019.

r) Halinem BepoaTHocTs P, TOro, uto GyjeT NOBpeXJAEHO XOTH GOH
onHo usfeaue. COOBHITHA <NOBPEXACHO XOTA Obl ONHO H3JENHE» H
«HH OJHO H3 u3lenull He ToBpexJeHO» (0603HAUHM BEPOATHOCTHL 3ITOTO
cobbiTHsl Yepe3 Q,)— MPOTHBOMOJIOXKHLIE, CaeloBaTeNnbHo, Py+ Qy=1.
Orciona HckoMasi BepOATHOCTb ToOro, uTo GyleT NOBPEKAEHO XOTA G6bl
OJIHO H3JefiHe, PaBHa

Pi=1—Qj=1—Pyq (0) =1—e-1=1—0,36788 =0,632.

a) Hafinem A:

180. Marasun mnoayuusa 1000 G6yTbiiOK MUHepasbHOM
BOAH. BeposaTHOCTE TOrO, YTO MpH NepeBo3Ke GYTHUIKA OKa-
XKeTca pas6utoi, paBHa 0,003. Halitu BeposaTHocTH Toro,
4TO Marasud NOJYYUT pa3OuTHX GYTBUIOK: a) POBHO JBE;
6) menee aByx; B) Gosiee nByX; I) XOTA Gbl OAHY.

Ykasanue [lpunate e~*=0,04979.
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181. a) YcTpolCTBO COCTOMT M3 GOJIBLIOTO YHCJAA He3a-
BHCHMO PaGOTaloLlNX 3/7EMEHTOB C OZUHAKOBOH (OyeHb MaJioi)
BepPOATHOCTbIO OTKa3a KaXK1oro s/jeMenTa 3a Bpema T. Haiitu
CpejHee YHCJO OTKa3aBIIMX 3a BpeMs T 3JIeMEHTOB, €CJH
BePOATHOCTb TOTO, YTO 32 3ITO BpeMsA OTKaxkeT XOTA OHl
OJ¥H 3JeMeHT, paBHa 0,98.

Pewenune MHa ycnosus sapaun caenyer (MocKONbKy 4HC/IO 9ae-
MGHTOB BE/IHKO, 3/JIEMEHTH PaGOTalOT HEe3aBHKCHMO M BepOSITHOCTb OTKasa
KaXJoro 3/1eMEHTa MaJa), YTO YHC/IO OTKa3OB PACHpeneNeHo MO 3aKOHY
[Tyaccona, npuuem TpeGyercs HaiiTw mapameTp A (CpefiHee UHMCJIO OTKa-
30B).

BeposTHOCT TOTO, YTO OTKaMeT XxoTa Obl OAHH 3/IEMEHT, N0 YCJOo-
BHio paBHa 0,98, ciegosaTensHo (cM. sagauy 179, n. r), 1—e*=0,98.
Orciona

¢t =1-0,98=0,02.
[o Tabnuue dynkunn e~* Haxomum A =3,9. Urak, 3a spemsa T paGorH
YCTPOACTBA OTKaXET NMPHMEDHO HeThipe 3/eMeHTa.
6) Hafitu cpeanee uHcio A 6pakoBaHHHIX W3ReAHH B NapTHH H3Ae-
Juft, €CH BEPOSTHOCTL TOTO, YTO B 3TOH MAPTHH COAEPKHTCA XOTa Obl
OfHO OpaxkoBaHHOe H3Jeaue, pasHa 0,95. IIpeanonaraercsi, 9TO YHC/O

GpakoBaHHbHIX H3JeNHil B pacCMaTpHBaeMOi NapTHH pacnpefeleHo 1o
sakony [lyaccona.

Ykasanwue. Ilpunars e~3=0,05.

182. [lokasaTb, 4TO CyMMa BepOSITHOCTeil uucJsa mossJe-
HUA COOBITHAA B HE3aBHCHMBIX HCIHITAHHAX, BBHIYUCJEHHBIX
no 3akony ITyaccona, paBHa exunuue. [Tpeanonaraercs, uto
MCMBLITAHUSL MPOU3BOAATCA OecUHC/IEHHOE KOJIMYeCTBO pas.

Pewenne B cuny sakona [lyaccona
P, (k) =Mke™ k1.
Hcnonbsyem pasioxenne ¢yHKuuu e* B psg Maxnopena:

eX=14x/114x2/21 ..,

H3BecTHO, 4TO STOT PR CXOJHTCS DPH JIO6OM 3HAYEHHH X, NO3ITOMY,
NOJIOKHB X =A, NONyUHM

k=:n
=1 A2 = 3 ML
k=0

@®
Haitrem nckoMyio cymMmy BeposiTHocTedt ZP,, (k), yuwTHBas, 4TO €
k=0
He 3aBHCHT OT R H, CJEROBATeJbHO, MOXeT OblThb BHHECEHO 3a 3HAK
CYMMBbI:

® @ ®
N Pu(t)= D hpeM b= Dap=c t=er=1.
k=0 k=0 k=0

A
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3amewanne YTBepkieHHe 3allaud CJefyeT HeMelJeHlo H3
TCO, YTO CyMMa BeposTHocTefl coGuITHA, 06pasyioLiUX TOJHYIO rpynny,
paBHa exuuHie. [IpuBeseHHoe ToKa3aTeNbCTBO NpecesyeT yueSHble UeH.

183. BepoATHOCT, BWIMTPhHILA IO OJHOMY JOTepeHHOMY
6unery p=0,01. CKOMBKO HYXHO KynuThb GUJI€TOB, 4TOOCHI
BLIMT'PaTh XOTA Obl MO OAHOMY K3 HHX C BepOATHOCTbiO P,
He MeHbued, yem 0,957

PeweHnue BepoaTHoCT: BLIMIpHIA Majda, a YHCJAO GHJETOB,
KoTopoe HyXHO KyMmHTb, OY€BHAHO, BENHKO, TO3ITOMY cCJyuaiiHoe 4HCJO
BLIHIPHILIHBIX OH/IETOB HMEeT NpuOAHXeHHO pacnmpenesenHe Ilyaccona.

Ecuo, 910 COGLITHA «HH OJHH W3 KYMJIEHHbIX GHJIETOB He sBJAeTcs
BHIHTPHIUHLIM» H «XOTSl 6Bl OAHH GHJIET-— BbIHIPHILIHbIA» — IPOTHBONO-
JgoxHere. ITosToMy cyMMa BepoiTHOCTEfl 3THX COGBITHI paBHa efMHHIE:

P,(0)4-P=1, unu P=1—P, (0). (*)
Monoxus k=0 B ¢opmyne ITyaccona P, (k)=7~’=e'}'/k!, NOJIy4YHM
P, 0)=¢
CieoBaTeNIbHO, COOTHOLUEHHE (¥) NMPHMET BHJ

P=l—e'7'.

o ycaoBuo, P = 0,95, uau l—e'A>0,95. Orciona
e < 0,05. (s9)

lo Ttabauue ¢ynkuun e—* HaxoauM e—3=0,05. VuuTbiBas, uTo
OGyHKUHA e~ ¥ — y6bIBalomas, 3aKJI04aeM, YTO HEPAaBEHCTRO (#+) BLINOJ-
HaeTca Npu A>==3, uau npu np==3. CieloBarenbho, n=3/p =
= 3/0,01 =300. Hrak, Hago KynuTL He MeHee 300 GuaeToB, 4TOGbl BBIWI-
paTb XoTA Gbl 10 OJHOMY K3 HHX.

§ 2. Mpocteiwsmuit NOTOK cobuITMi

[Tomoxom cobbimudl Ha3LBAIOT MOC/AENOBATENBHOCTb COGBITHH, KOTOpLIE
HACTYNaloT B CJyyaliHble MOMEHTH BpeMeHH.

ITpocmedwum (nyacconosckum) HashBAIOT NOTOK COGHITHH, KOTOPbI
o6najaer CJACAYIOUHMH TPeMsi CBORCTBaMH: CTallHOHapHOCTbIO, «OTCYTCT-
BHEM NOC/eNeHCTBHA» H OPAUHAPHOCTHIO.

Ceoticmeo cmayuoHapHOCMU COCTOMT B TOM, YTO BePOATHOCTb NOSIBJI€-
Husl k colbiTufi B J/MOGOM DNPOMEXYTKEe BpPeMEHH 3aBHCHT TOJBKO OT
YHCJAa k H OT JVIMTENBHOCTH ! TNpPOMEXYTKAa BPEMEHH H He 3aBHCHT
OT HauaJa ero orcyera. JIpyrHMH CJIOBaMH, BePOSITHOCTb MOSBJEHHSA k
COGHITHI 33 MPOMEXYTOK BPEMEHH MANHTENbHOCTbIO ! ecTb (YHKUHHA, 3a-
BHCAILAA TOALKO OT R H f.

Ceodicmso somcymcmeun nocaededicmeusy COCTOWT B TOM, YTO BeposT-
HOCTb MOfIBJIEHHA R COOHMTUR B JIIOGOM NPOMEXYTKE BPEMEHH He 3aBHCHT
OT TOTO, NOSIBASIJIUCh HJH He MOABAAJHCH COOHTHA B MOMEHTH BpeMeHH,
NpEAIeCTBYIOLHEe HayaJy paccMaTpPHBaeMOro npoMeXyTKa. Lpyrumu
CJIOBaMH, TNpPeAHICTOPHS NOTOKa He BJMAET Ha BEPOATHOCTH NOsBJje-
HHSL COGHITHR B GaHxafiieM GyAyiueM.

Ceoticmso opOuraprocmu COCTOMT B TOM, 9TO NOsIBJEHHE ABYX HJH
Goslee COGLITHE 33 Ma/blf DNPOMeXYTOK BpeMeHH NMPAaKTHYECKH HEBO3-
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MoxHo. IIpyrumu cnoBaMH, BEPOSITHOCTb mMoOsiBeHus Gonee OAHOrO CO-
GuiTHsi 3a MaJblii MPOMEXYTOK BpeMelid NpeHeSpexxuMo Majia WO cpas-
HEHHUIO C BEPOATHOCTbIO MOABJAEHHS TOMBKO GAHOTO COGHITHSA.

HHumencuerocmory nomoxa A HasHBalOT cpeiHee uY¥c/a0 COGHLITHI,
KOTOpbie TIOSIBJSIOTCS B €AHHHLY BpeMeHU.

Ecan mocrosisHas HMHTEHCHBHOCTH NOTOKA A M3BECTHa, TO BeposaT-
HOCTb MosBAerust k coGulTuil mpocTeiiero NOTOKa 3a BPeMs ¢ onpepe-
aserca ¢opmyJofi ITyaccona

P (k)=—_——(}'t)k'e-u
t T

3ameuanue. [Totok, oSnanaiomuil csoiicTBOM CTaiiHOHAPHOCTH,

Ha3blBAIOT CMAYUOHAPHHIM; B TIPOTHBHOM CJY4ae— HeCMAYUOHAPHHLM.

184. Iloka3sats, uto dopMyay IlyaccoHa, onpeseastoulyio
BEpOSITHOCTb MNOABJACHUSA Kk COOGbLITMH 32 BpeMsa IJIHTENb-
HOCTbIO £

k.o~
P, (k) =&l *)

MOXKHO pacCMaTpPHBaTh KaK MaTeMaTHYecKyio Moje]b Npo-
crefilllero MOTOKa COGLITHH; JAPYrMMH CJOBaMH, NOKa3aTh,
uto ¢opmyaa Ilyaccona oTpaxaer Bce cBoficTBa mpocTeii-
LIEro NOTOKa.

Pemenne. U3 dopmyas (*) BHRHO, 4TO BEPOATHOCTb TOABICHHS
k coGbITHR 3a BpeMsd AMHTEJbHOCTHIO f, TMPH 321aHHOH HHTEHCHBHOCTH A,
ssnnercs GYHKUHEHA TONbKO % H f, 4TO OTpaxaer CBOHACTBO CTallHOHAap-
HOCTH TpocTefilliero MoTokKa.

dopmyna (*) He HCmoab3yeT HHGOPMALHH O NOABJEHHH COGLITHH
JBO Hayaja paccMaTPHBAeMOTO TPOMEXYTKa BPEMeHH, YTO OTpaXaeT
CBONCTBO OTCYTCTBHA NoOCJEAeHCTBHA.

INokaxeM, uto paccMaTpuBaeMasi GpopMyJa OTpaxaer CBOHCTBO OPAH-
HapHoctH. [TosoxuB k=0 u k=1, HafileM BEpOATHOCTb HeEMOsBJE-
HHA COGBITHA M BepOATHOCTb TMOSBJCHHH OAHOTO COGLITHS:

P (0)=e™™, Py(1)=Ate™.
CJIC).'(OBaTe.ﬂbHO, Bepom'Hoch NosABJIeHNA 6o.nee OAHOTO CO6HTHH
Pi(k > 1)=1—[P; (0)+P; (1)] =1 —[e~ M Are~M],

Ucnoabays pasioxeHue GyHKUHH e M
MeHTapHeIX npeo6pa3oBaHHii NoJy4YHM

Py > 1)y=@A)%2+... .

Cpasnusas Py (1) n Py (k > 1), 3akyouaeM, uTo NMpPH MajbX 3Haue-
HHAX ¢ BEPOSITHOCTb TNOSBJCHHA GoNee OofHOro CobbITHS TNPeHeGpexruMo
Maja 70 CPaBHEHHIO C BEPOATHOCTBIO HACTYMJEHHS! OJHOTO COOLITHA,
YTO OTpaXKaeT CBOHCTBO OPAHHAPHOCTH.

Hrak, ¢opmyJa [TyaccoHa oTpaikaeT Bce Tpu cBoficTBa npocreiiliiero
NOTOKa, TMOSTOMY €e MOXHO paccMaTpPHBAaTh KaK MaTeMaTHYeCKYIO MOZeab
3TOr0 MOTOKa.

B pPAN MamopeHa, nocnae 3aJje-
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185. CpenHee 4HCJO 3aKa30B TAKCH, MOCTYNAKCIIUX HA
RMCNET4EPCKU NMYHKT B OAHY MHHYTY, paBHO TpeM. Hai#itH
BEPOATHOCTb TOTO, YTO 3a 2 MMH MOCTYNHT: a) 4eTHpe
BLI30Ba; §) ME€HEe UeTHpeX BHI30BOB; B) He MeHee YeThHIpeEX
BHI30BOB.

Pemenne. [lo ycaceuio, A=3, =2, k=4. Bocnoassyemcs
¢dopmyJroii [TyaccoHna
(M)k.e~M
Prky=" .

a) MckoMast BepOAITHOCTb TOrO, H4TO 3a JABe 2 MHH NMOCTYNHT HeThHIpe

BBI30Ba
6%-e~%  1296-0,0025
- %

Py (4)= 0,135.

6) Co6biTHe «MOCTYNHJO MeHee YeThipeX BLI30BOB» IPOH3OMAET, ecJad
HACTYNMHT OfHO K3 CJACAYIOMHX HECOBMECTHHX COGHITHH: 1) mocTynH/Io
TPH BHI30Ba; 2) NGCTYNHJAO ABa EHI30Ba; 3) ROCTYNHJ OAHH Bbi30B;
4) He NOCTYNHAO HH OBHOTO EBI30BA. STH COOBITHA HECOBMECTHH, 1O~
STOMY NMPHMEHHMa TeopeMa CJIOXKEHHS BEPOATHOCTeH HeCOBMECTHHX CO-

CuiTHIA:
Py(k<)=P3(3)+P:(Q+Pa(l)+ P (0)=
=63.e—0 6‘3.e-0JN6.e—0 +.e_°=e_° (36+]8_I_6+l)=
3! 21 1
=0,0025-61 =0,1525.

B) CoOHITHA ¢MOCTYNHJO MeHee YeTHIpeX ELI30BOB® M «MOCTYMHJIO
He MeHee HeThHIpeX BHI30BOB» NPOTHBONCJOMKHH, NIGITOMYy HCKOMas BeposiT-
HOCTb TOTO, 4YTO 32 2 MuH NMOCTYMHT He MeHee HeTHIpEX BHI30BOB,

P(k=4)=1—P (k < 4)=1—0,1525=0,8475.

186. Cpennee uucio BH30BOB, nocrynaiomux Ha ATC
B ONHY MHRYTy, paBHO aByM. HaliTu BeposiTHOCTBL TOTO,
yTO 3a 4 MHH MOCTYNHT: a) TPH BHI30Ba; 6) MeHee Tpex
BBI3OBOB; B) He MeHee TpeXx Bhi30BoB. [IoTOK BHI30BOB npen-
nojaraeTca npocTefLIHM.

187. [dokasaTb, 4TO AJA HpocTefilllero NMOTOKAa COGHITHA

. Pk=1) _
,l‘_‘,’},P(k-_—l)_l'

Ykasanue. HcrnonbsoBaTh TeopeMy O cyMMe BeposTHOCTeH npo-
THBOTIOJIOXKHBIX COGBITHN:

Py (k=0)4+Ps(h=1)=1.

TIpu OTHICKaHMHM HCKOMOTO NpeResa NpuMenuTh npasuio Jlonurans.
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§ 3. UYncnosuie XaPIKTEPHCTMKM AMCKPETHLIX CAYUAHHBIX
BenMUMH

XapaKTepHCTHKON CPeAHero 3HaueHHS CJy4af{HOH BeTHYHHH CJy-
JKHT MaTeMaTHuYecKoe oXHAaHHe.

Mamemamuveckuy oxcudanuesm AHCKPETHOH cJayuafiHOH BeJHuUMHH
Ha3biBAIOT CYMMYy TIpOH3BeleHHI ECeX ee BO3MOXKHBIX 3HaueHHH Ha HX

EEPOSTHOCTH:
M(X)=x1p1+X2pe+ s o s - XuPpe

Ecau AHCKpETHad cnyqaﬂuaﬁ BeJIHUHHA TIPHHUMAaET CHYETHOE MHOXECTBO
BO3MOXXHHX 3HaueHHu#t, TO

o
M (X)= D\ xipi,
i=1
NpHYEM MAaTeMaTHHECKOE OXHAAHMe CYIeCTBYeT, ecJH pAj B NpasoH
YaCTH PaBEHCTBA CXOAHTCH aGCOJMIOTHO.
Marematnueckoe oxHpaanue o6jajaer CJAeAYIOIHME CBOHCTBaMH.
CBoiicTBO 1. Mamemamuueckoe oxudanite ROCMORHHOG BeAULUHBL
PasHo caxmod nocmosHHOU:
M(€C)=C.

CBoHicTBO 2. ITocmOSHHBIE MHONCUMERL MOXHO 6bIHOCUMb 3Q
BHAK MAMeMAMUYECKO20 OHUIGHUR:

M (CX)=CM (X).

CBoitcTB o 3. Mamemamuueckoz oxcudarue npoussedenus 63aUMHO
He3Q8UCUMBIX CAYHALIHOIX GeAUHUH PABHO NPOU3BE0CHUI0 MAMEMAMUYECKUX
oacudanull comHoNcumenedi:

M(XyXg ... Xp)=M (X1)-M(X2) ... M(X,).

CBoficTBOo 4. Mamemamuueckoe 0N UOGHUE CYMMbL CAYHQAIHOIX
GeAUMUN DABHO CYMMe MAMEMAMUHECKUX 0N UOGHUL CAGQeMbIX:

MXy+Xe+ ... + Xy =M (X)) +M (Xo)+ ... +M(Xp).

Mamemamuuecroe oxudanue GUHOMUAALHO20 pacnpedeseHus PaBHO
NPOH3BEACHHIO YHCJa HCMLITaHHl Ha BEPOATHOCTb TMOSABJICHHS COOHITHSA
B OJHOM HCTLITAHHHU;

M (X)=np.

XapakTepHCTHKaMH paccesiHud BOSMOXHBIX 3HaueHHH cJyuvafiHo#l
BeJHYHHL BOKPYr MareMaTHYeCKOro OXKHAAHHf CJyXaT, B YacTHOCTH,
JHCTIEPCHA W CpeAliee KBaJAPaTHYECKOE OTKJOHEHHe.

Hucnepcued cayqaitvoll BeJudHHH X Ha3bIBAIOT MaTeMaTHueckoe
OXHAAaHHE KBajpaTa OTKJIOHEHHA CJydYafiHO#i BeJHYHHL OT ee MareMa-
THYeCKOTO OXHAAHHA:

D(X)=M[X—M (X))2
Jucnepcuio yao6u0 BuYHCAAT N0 GopuyJe
D (X)=M (X?)—[M (X)]*.

Jucnepcua c6n2aaaeT CJAeAyiOHEMH CROACTBaMH.
CBofictBo 1. Jucnepcusr nocmoaHHOU pasHa Hyao:

D (€)=o0.
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CBoficTBO 2. [Tocrmoannet MHONUMEAL MONCHO GLIHOCUMS 3G 3HAK
Oucnepcuu, npedsapumesbro 603sedn e2o ¢ keadpam:

D(CX)=C2D (X).

CeoiictBo 3. Jucnepcusi cymMbl He3Q8UCUMBIX CAYHQLIHBIX GeAU~
HUH pasHa cymme Oucnepcuii Caazaemolx:
D(Xi+Xa+...+ Xs)=D(X1)+D (X5)+:.. +D(Xy).

Hucnepcusa Gunomuarbrozo pacnpedesenus paBHa TPOH3BEACHHIO
HHCJIA MCOBITaBHil Ha BEPOSITHOCTH TNOSBJCHHS H HENOABJCHHS COGLITHSA
B OJHOM HCTILITAHHH:

D (X)=npq.

Cpednum readpamuueckust omxaoxeruem cAydafHoR BeAHUHHH Ha-
3HBAIOT KBAAPAaTHHH KOPEHb M3 AHCMEPCHH:

o(X)=VDX).

188, HaiiTh MaTeMaTHuecKOe OXHJAHHE JUCKPETHOH Cay-
Yai{HO# BesMYMHBI X, 32aaHHOH 3aKOHOM paclpeie/eHHs:

a) X —4 6 10 6) X 0,21 0,54 0,61
p 0,20305" p 01 05 04°

Pemenne a) MaTeMaTHuecKoe OXHA2HHE DPaBHO CYMME TPOH3-
BeJeHHA BCEX BO3MOXHHX 3HaueHHit X Ha HX BepOSTHOCTH:

M(X)=—4.0,2+6.0,3410-0,5=6.

189. Haiitu mateMaTuueckoe oxupaHue cjay4ailHOH Besu-
yuHH Z, €CJH M3BeCTHB MaTeMaTHUecKue oxujauusa X u Y:

a) Z=X+2Y, M(X)=5, M(Y)=3; 6) Z=3X+14Y,
M(X)=2, M(Y)=6.

Pemenue. a) Henoabsys ceoficTBa MaTeMaTHYeCKOTO OXHAAHMA
(MaTeMaTHY€CKOE OMHAAHHE CYMMH DaBHO CyMMe MaTeMaTHHECKHX OXH-
RaHH# cJaraeMblX; TNOCTOSHHHIi MHOMXHTENb MOXHO BBIHECTH 3a 3HaK
MaTeMaTHueCKOro OXMHAAHHA), TOJYYHM

M@)y=M(X+2V)=M(X)+M @Y)=M (X)4-2M (V)=
=542.3=11.

190. Mcnonn3ysa cBOHCTBA MEeTeMaTHYECKOrO OXHIAHHA,
JoKa3aTh, 4to: a) M(X—Y)=M(X)—M (Y); 6) matema-
THYeCKoe OXHjaaHHe oTKAoHeHHa X —M (X) paBHO HyO.

191. MuckpetHasa cayyaliHas BeauuuHa X npHHHMaet
TPH BO3MOXHEIX 3HaueHWs: x, =4 ¢ BeposaTHOCThIO p, =10,5;
x,=6 c Bepoarnocteio p,=0,3 H X, C BEPOATHOCTBIO p,.
Ha#itu x, u p,, 3Has, uto M (X)=8.

192. [laH nepeueHb BO3MOXHLIX 3HaUEHHH AMCKPETHO!
cayyaiHol BeqnunHn X: x,=—I1, x,=0, x;=1, a Takxe
M3BECTHBl MATEMaTHYeCKHE OXKHAAHHA 3TOH BEJMYHHHI H ee
keagpata: M (X)=0,1, M (X?)=0,9. Haittu BepoaTHocTH
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P1» Pa» Py COOTBETCTBYIOIIME BO3MOXHLIM 3HaYeHHAM X,
Xg Xg.

Pemenwue. INoawayach TeM, 4TO cyMMa BeposiTHOCTEH BCeX BO3-
MOXKHHIX 3HaueHu#t X paBHa eAWHHUE, a TakXKe NPHHHMass BO BHUMa-
uue, uro M (X)=0,1, M (X%)=0,9, cocraBuM CJeAYIOWYIO CHCTEMY
Tpex JHHeMHbIX YDaBHEHHE OTHOCHTE/IbLHO Hey3BeCTHBIX BepOATHOCTEM:

P1+P2+ p3=la (—l) pl+0'p2 +l 'p8=0)11
(—1)% py+0%-p;+ 12.p3=0,9.

Pewns 9Ty cHcTeMy, HafiileM HCKOMBlE BeposiTHOCTH: pj=0,4,

P2=0,1: p3=0)5'

193. IaH nepeyeHb BO3MOXHEIX 3HaueHHH AUCKPETHOH
cayvaitHo#t Beamunmnsl X: x,=1, x,=2, x,=3, a Takke
M3BECTHBl MaTeMaTHYECKHE OXHIAHHA 3TOH BEJHUHHHI H ee
kBagpata: M (X)=2,3, M(X?*)=5,9. Halitu BepostHocTH,
COOTBETCTBYIOIIHE BO3MOXHEIM 3HaueHHsM X.

194. B naptuu u3 10 jgetanell comepmuTCA TPH HeCTaH-
AaptHeX. Haypnauy oroGpanbl ase aeranu. Hafitu matema-
THYECKOE OXKHAAHWE AHCKPETHOH cayuakHoN BeauuuHbl X —
yhcJa HECTaHZAPTHHIX JeTajNeH cpeln ABYX OTOGpaHHBIX.

Y kasanue. Bocrnoabsoparbes pewenuem sajauu 17, ra. 1, § 1.

195. a) [loxasaTb, 4TO MaTeMaTHYECKOe OXHIAHHE UHC/A
nosiBneHHH coObTHA A B OJHOM HCMBITaHHH PABHO BEPOAT-
HOCTH p NOSIBNeHHs cobuitua A.

Ykaszanue., IuckperHas cayuafiHasg BesHYMHa X —uHCAO NOSAB-
JeHui#i COOWTHA B ORHOM HCTIBIT2aHHH —HMeeT TOJIBKO JBa BO3SMOMHBIX
3HaveHud: x;=1 (cobbitHe A HacTynHjo) u xp=0 (cobuTHe A He
HacTyNHJIO).

6) Ioka3aTb, 4TO MAaTeMaTHYeCKoe OXHIAHHE IUCKpeT-
HOH cayuafiHo¥ BeanuHHb X —umHc/a NOABJAEHUHA coOuTHA A
B n HE3aBUCHMBIX HCNLITAHHAX, B KaXJIOM H3 KOTODHIX Be-
POATHOCTb MNOABJEHHs COOLITHA paBHA p— paBHO NpPOHM3Be-
JEHHIO YHC/IAa MCNBITAHWH HAa BEPOATHOCTb MOSBJEHHSA COOBI-
THSl B OJHOM HCNBITAHHH, T. €. HOKas3aTh, YTO MaTeMaTH-
yecKoe oxufanne 6HHOMHANBHOrO pacnpeneiedus M(X)=np.

196. Haiitn maTeMaTH4eCKOE OXHJAHHE NHCKPETHOH Ciy-
uaiiHofl BeJHuuHBl X —uKcaa Takux 6pocaHuit nATH Urpadb-
HBIX KOCTel, B KaxJOM M3 KOTOPHIX Ha JABYX KOCTAX MO-
ABUTCA MO ORHOMY OUKY, €caH oG6uiee uHcao OGpocaHui
pPaBHO HBajUaTH.

Pewenue BocnosbsyeMes qopmyiolt
M (X)=nP,
3 ruypmen B, E. 65



rie n—oGuiee uucjao HcnuTaHui (6pocauuit naTH Kocredt); X —uuchao
TIOABACHHH HHTEpecyIonlero Hac COGHTHA (Ha ABYX KOCTAX H3 NATH
NOABUTCA NO OAHOMY OHKY) E i HCNIHITaHHAX; P —BepoATHOCTb HOABJCHUSA
patcMaTpPHBAEMOro COOHTHS B OAHOM HCTINTaHHH.

ITo ycaoBuio, n=20. Ocraercs HallTH P —BepoATHOCTb TOTO, 4TO
Ha TpaHfiX ABYX M3 NATH KocTell TOABHTCA 1O OAHOMY OHKY.
BePOSATHOCTb BHIYHC/AHM 1O QopMyJe BepHysand, yduThiBas, 4TO BepOfAT-
HOCTb TOSIBJCHHS OJHOrO O4Ka Ha rpaHu oAuofi Koctu p=1/6 u, cnxe-
NOBaTeJbHO, BEPOATHOCTb HenosBJeHHA ¢=1—1/6=5/6:

2 1\ /5\% 5.4.53 5¢
P=Py@=Cs- (F) (e) =Tz 36"

HckoMoe MareMaTHuecKoe OXHAaHHe 56

197. YcTpoACTBO COCTOMT M3 n 3JeMeHTOB. BeposaTHocTb
OTKa3a Jio6oro JeMeHTa 3a BpeMs onbita paBHa p. Hafitu
MaTeMaTHYECKOe OXHAAHHE YHCJAa TAKHX OMNLITOB, B KaXJOM
M3 KOTOpHIX OTKaXX€T POBHO M 3J1€MEHTOB, €CJM BCero mpo-
u3sBefeHo N onbitoB. IIpeanonaraercs, 4To ONBITH HE3aBH-
CHMBI OfMH OT ApYroro.

PeweH ne. O60o3nauuM yepes X 4ucAO OMBITOB, B KOTOPHX OTKa-
3KeT POBHO /m 3JeMeHToB. Tak Kak OmBITH He3aBHCHMHl K BePOATHOCTH
HHTEPECYIOLETro Hac COGbITHS (B OAHOM OfBITE OTKaXeT DPOBHO m SJe-
MEHTOB) B 3THX OMMTaX OAHHAKOBH, TO TpHMeHHMa dopMmyna

M(X)=NP, *)
rae N—o6mee yHCAO ONBTOB; P-—BeposATHOCTL TOro, 4TO B OJHOM
OnbiTeé OTKaXKe€T POBHO /M 3JEMEHTOB.

Haiipem BepositHocTs P no ¢opMysie Bepuyain:

p=(:;'"pmqn—m. *"
IMoacraBus (**) B (*), MOJyHHM HCKOMOE MaTeMaTHYecKoe OXKHMA2HHE:
M (X)=NCrpmgn-m.

198. Bpocaiot n urpanbHbX Kocteit. Hafitu matemarn-
yecKoe OXHAaHWEe YHCAa TaKux OpocaHu#i, B KaxIOM H3
KOTOPbIX BBHIMAJET POBHO m LUECTEPOK, ecaH oblee YHCao
6pocanuil paBHo N.

199. Bpocaror n urpaabHuix Koctefi. Hailitw marteMatn-

YECKOe OXHAAHHE CYMMB! 4YHCJa OYKOB, KOTOpDEHIE BHINALYT
Ha BCEX rpaHdax.

PeweHue. O6o3HaunM uepes X CyMMy UHCJIa OYKOB, KOTOpHIE
BHINaAyT Ha Bcex rpauax, 4epes X; (i=1, 2, ..., n)—yYHC/JO BHNaBMIHKX
O4KOB Ha rpaHu i-il KocTH. Torza, o4eBHAHO,

X=X;+Xa+...+ X,

M(X)=M(X14-Xs+... +Xp) =
=M X1+ M (Xs)+ ...+ M(Xp). ™

CunepoBaTeabHoO,
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Onesnano, pce BeJqHUHHR X; HMei0T OJMHAKOBOE pacupefeferue,
a cJaeaoBare/bHO OAMHAKOBLIE YHCJOBbIE XaPaKTEPMCTHKH M, B 4aCTHOC-
TH, OAHHAKOBbIe MaTeMaTHueCKHe oXHpaund, T. e. M (X;)=M (X,) =
=...=M(X,).
B cuay (*) noayunm
M (X)=nM (Xy). %

Taxum o6pa3oM, JOCTAaTOMHO BHIMHCJAMTE MATEMaTHUECKOE OXKHAaHHe
BeJHyHHB X;, T. €. MaTeMaTHYeCKOE OXHAaHMEe UYHC/J2 OUYKOB, KOTOpbie
MOTYT BHMacTs Ha MepBofil KocTH. Jis sToro HamuwieM 3aKol paclpe-

Benenusa X,:
Xi 1 2 3 4 5 6
P 1/6 1/6 1/6 1/6 1/6 1/6
Haitnem M (X,):
M (Xy)=1.1/64+-2.1/6-4-3.1/64-4.1/6L5.1/61-6.1/6=7/2. (***)
IMoactasns (***) B (**), OKOHYATEALHO MOJYYHM
M (X)=(7/2)n.

200. OTnen TeXHHYECKOrO KOHTPOJS MPOBEpseT U3Je/us
Ha CTaHJapTHOCTb. BeposTHOCTL TOro, uTo H3je/He CTaH-
aaptHo, papHa 0,9. B kxaxkjoh napTuu comepxuTcs nATh
usgeaufi. Halitu MareMaTHuecKoe OXHAaHME NlCKpPETHOMH
cnyuaiiHOH BeqMYMHBI X —uucja NapTHH, B Kaxuo# us3
KOTOPHIX OKaXKeTcsi POBHO YeThlpe CTaHAAPTHBIX H3AE/HS,—
ecau nposBepke nojexuTt 50 mapruil.

201. Hoka3satb: 1) M(Y)=aM (X)+b, ecan Y =aX+0b;

n n

2) M(Y)=i_21 aM(X;)+0b, ecan y=‘§ (a;X;)+b.

202, Co6uitua A, A,, ..., A,HeCOBMECTHH K 06pasyioT
NOJIHYIO FPYNNY; BEPOATHOCTH NOABJEHH A 3THX COGLITHH COOT-
BETCTBEHHO PaBHHI Py, Dgy « ..y Pp. ECAH B HTOr€ HCNIBITAHUSA
nosBaserca cobutue A, (i=1,2, ..., n), 70 AHCKpeTHas
cayyaiiHas BejHuuHa X NPHHKMMAET BO3MOXKHOE 3HAUYEHRE X;,
paBHOE BEepOSATHOCTH p; mosBaenus cobuitnsa A;. Jlokasats,
YTO MAaTEMATHUECKOE OXKHUJaHHe CAydalHOH BeqnynHbl X nMeer
HAauMEHbllee 3HAYEHHE, €CJAH BEPOATHOCTH BCEX COGLITHH
OJHHAKOBBI.

Pemeune. BosmoxHbe 3HayeHHs BeduuydHel X U0 yCJOBHIO
PaBHH BEPOATHOCTH p; COOBHITHI A BepOATHOCTH BO3MOKHOTO 3Haue-
HHA pj, OYCBHAHO, Takke paBHa p; Takum o6pasom, X HMeeT caegyio-
liee pacnpepesieHHe:

X P1 P2 s Ppn
P P1 P3 s« Pn
Hafinem MaTeMaTHuecKoe OXuAaHHe X:
M (X)=pi+pi+...+p5. *
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?:ccmirpuaafmue coGLITHS 06PasyIloT MOAHYIO rpynny, NoIToMy pi--pz+
ceotpp=1.

U3 audipepeHUHANBHOrO HCYMCJACHHS M3BECTHO, YTO €CJH CyMMa
HE3aBHCHMBIX TEPEMEHHBX NMOCTOSAHHA, TO CyMMa KBajfpaToB 3THX Tepe-
MEHHBIX HMECT HauMEHbILiee 3HAUEHHE B CJYHae PaseHCTBA NepeMEHHbIX.
ITpuMenuTesbHO K paccMaTpuBaeMofi 3a7ade 9TO O3HauaeT: cymMa (*),
T. €. MareMarHueckoe oxujawue M (X), nMeeT HamMeHbllee 3HaueHne,
€CJIH BepOsITHOCTH BCeX COGLITHH, 06PasylomuX NOJHYI0 TPyNNy, paBHbl
MexAy coGofi, uTo H TPe6GOBAJOCH A0KA3aTh.

203. [lokasaTb, 4TO MaTeMaTHYECKOE OXXHAAHHE JHCK-
peTHoH cayuyalHOH BeJHUHHB 3aKJIOUEHO MeXJAy HaHMeHb-
IIKM H HAHOOJBIUMM €€ BO3MOMKHBIMH 3HAYEHUSIMH.

Pemenue. Ilyctb X —nauckpernas cayuaiinasg pesHuHHa, 3ajaH-
Hasi 3aKOHOM pacripefie/ieHus:
X x1 x3...%p
P P1 P2.--Pn

O6o3HauuM HaHMeHblliee H HauGoJbliee BO3MOXHBHlE 3HaueHHsT X COOT-
BercTBeHHO uepe3 m v M. Toraa

M(Xy=x1p1+%op2+ ... +XuPa< Mpr+Mpy+ ... + Mp,=
=M (py+pat...+p)=M.

Hrak,
MX)< M. *)

AHaJlOTHYHO JIETKO BHIBECTH, HTO
M (X)=m. **)

O6benunss (*) u (**), okoHuaTeJbHO MOJYUHM

m<M(X)< M.

204. [IuckpeTHas cayyaiHas BeinudMHa X NpHHHMaetr R
NOJIOXKHTENBHBIX 3HAuYeHHH X, X,, ..., X, C BEPOATHOCTAMH,
paBHBIMH COOTBETCTBEHHO Py, Py, ..., P;. Ilpennoaras, uto
BO3MOXHEIE 3HAuUEHHMS 3aMMCAHE B BO3pacTalolleM NOpPSAKe,
JOKa3aTtb, YTO
M (X'l+1)

lim M

n->o

= xk.

Pewenue. [IpuHuMas Bo BHUMaHHe, YTO

P(Xnti=x}")=P (X=x))=p; u P (Xr=x])=p;,
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205. [IokasaTb, 4TO €c/]H cayuaiiHbie BeMHIHHH X, X,,
..., X, HE3aBHCHMBI, MOJIOXKHTEJbHH ¥ OXHHAKOBO pacmpe-
JieJIeHE!, TO

X 1
M[ 1 ]=—.
I Xt . kX, 7
Pemwmenue. BpelieM B paccMoTpeHnue cayuaiiibie BeJHYHHH
X]_ Xﬁ
Vi= , Y= y eeay =
b oy e AU Il ey ou Va
X

= . . )
Xi+Xo+... 4+ X,
3aMeTuM, 4TO 3HAMEHaTe/IH STHX ApoSeii He MOryT GLITb PaBHLIMH HYJIIO,
nockoabKy Beauuknn X; (i=1, 2, ..., n) NOJOXHTeJbHH.

[To ycnoBuio, BeHUHHB X; OAHHAKOBO pacmlpelelieHH, TOSTOMY H
BeqH4HHB Y ; TaKXKe ORHHAKOBO pacrlpejesieHbl H, CJeR0BaTeNbHO, HMEIOT
OJMHAKOBHE YHCJIOBLIE XapaKTePHCTHKH, B YacTHOCTH, OAHHAaKOBHle Ma-
TeMaTHYeCKHe OXHAAHHS:

M )=M{Yo)=...=M (). **
Jlerko Buaetb, 4r0 Yi+Ye+4 ... +Y,=1, caesoBarennho,
MY i+Yet ...V =M (1)=1.

MaremaTuyeckoe OXKHAAHHE CyMMBl PaBHO CYMMe MaTeMaTHYECKHX OXH-
JBaHH#l cJaraeMuX, TO3TOMY
MY )+MF)+...+M(Y,)=1.

B cuny (**) umeeM nM (Y1)=1. Orciona M (Y{)=1/n.
YuurtnBas (*), OKOHuYaTeJbHO NMOJYYHM

Myt =
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206. okasaTb, YTO e€cJM cAyyafiHele BequuuHbl X,, X,,
Xs» X,, X; He3aBHCUMBI, NOJIOXKHTEJNbHH H OJMHAKOBO pac-
npegeseHkl, TO

M [ X14-Xe+ X3 ]= 3

XX+ Xs+ X+ Xs 5"

Y kasaHwue. IlpescraBuTe ApoGb, CTOSMLYI0 NOA 3HAKOM MareMa-
THYECKOTO OXHAAHHS, B BHAE CYMMBl TpeX ApoGeii M BOCMOJIb30BaThes
pewendeM sajaun 205.

207. Haiith mateMaTHuecKoe OXHIaHHe AMCKpeTHOM cay-
yaiiHo# BeJMYHHH X, pacnpejeneHHoH no 3akony ITyaccona:

X 0 1 2 ... k ...
- Ae~h A%emr pke-R
p e T Ty TR

Pemenue. Ilo onpeneseHHI0 MaTeMaTHYeCKOTO OXHAAHHA IIA
cJyyas, KOTAa HHCJIO BO3MOXKHHX 3HaueHHH X ecTh cueTHOe MHOMXeCTBO,

-
Aee=H
M (X)=kZok- -

YuursiBasi, uro NpH k=0 NepBHil YJeH CyMMHl paBeH HYJIO, MpPH-
MeM B KayecTBe HAHMCHbILETO SHa4CHHS &k eLHHHUY:

NN, Memh iGN k-1
M= b p= " L=

Tonoxus k—1=m, nonyuum

®
—e-b §Y A7
M(X)=he 2‘0—"7’_'
m=

@® },”‘
[MpuuuMas po BHHMaHHe, UTO Zm=e7~, OKOHHATEJbHO HMeeM
m=0
M (X)=MA.e=h.eh=).
Hrak,
M (X)=A,

T. €. MaTeMaTHuecKoe OXHAaHHe pacnpelenenns I[lyaccoma paBHo mapa-
MeTpy STOTO pacnpepeseHus A.

208. Cayuwaitnble BeauunHsl X u Y HesaBucuMbl. Haiitu
IMcrepcHio cayvaitHofi BeawunHn Z=3X-42Y, ecaum wus-
BectHO, yT0 D (X)=5, D(Y)=6.

Pewenue. Tak kak Bequuunsl X M Y HesaBHCHMHW, TO Heaasu-
CHMHl Takxke M BeJuunun 3X u 2Y. Hcnoabsys cBoficTBa AncnepchH
(nucmepcHst CyMMbHl HE3aBHCHMHX CJYHaflHHIX BeJHYHH PaBHA CyMMe
RUCTIEPCHIA C/araeMBlX; TMOCTOSHHBIE MHOXHTENb MOXKHO BBHIHECTH 3a 3HaK
IHCTIEPCHH, BO3BEAS ero B KBajpart), MOJYUHM

D (Z)=D (3X-+2Y) =D (3X)+D (2¥) =9D (X) + 4D (V)=9.5-4.6=69.
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209. Cayuaitnnle ennuuHbl X ¥ Y nesaBucumn. Haiitu
aucnepcuio cayvaiiHot BenuuuHel Z=2X-4-3Y, ecau us-
BectHO, 4T0 D(X)=4, D(Y)=

210. Ha#iTu gucnepcuio W cpenHee KBaZpaTHYECKOE OT-
KJAOHEHHe NHCKPETHOH cayuaiiHOH BeauuuHnl X, 3ajaHHOM
3aKOHOM paclpeje/eHHs:

X =5 2 3 4
p 04 0,3 0,1 0,2
PeweHne. l'[ucnepcmo MOKHO BBLIYMCJHTD UCXOISt H3 ee omnpcae-
JieHHs, OfHAaKO MH BOCHOJAL3yeMCs (opMy.Jioit
D (X)=M(X})—[M (X)),
KoTopas 6uc1'pee BeAET K UeaH.
Haiinem MaTemarnuecKoe oxviaHue X:
M(X)=—5.0,4+2-0,3+3.0,1 +4.0,2=—0,3.
HanMweM sakod pacnpefeseHus X2:
X? 25 4 9 16
p 04 03 01 02

HafineM maTeMathueckoe oxuianme X2;

M (X?)=25.0,4-+4.0,34+9.0,1 4+16.0,2=15,3,

HailaeM HcKoMylo AHCTIEpCHIO:

D (X)=M (X?)—[M (X)]*=15,3—(—0,3)2 =15,21.

Haﬁnem HCKOMO€ cpepHee KBajApaTHYECKOE OTKJ/OHeHHe:

s(X)=VD(X)=V1521=39.

211. Haiitn aucnepcuio M cpejHee KBaapaTHUECKoe OfT-
KJIOHeHHe JWCKpeTHOH ciyuafiHot Benuumunl X, 3ajnaHHoOM
3aKOHOM pacnpejeseHus:

a) X 43 51 106, 6) X 131 140 160 180,
p 02 03 05 p 005 0,10 0,25 0,60

212. IOuckpeTHas cayvaiiHas BeJHuYMHA X HMEET TOJbKO
IBAa BO3MOXHHIX 3HaUeHHs X; H X,, MpHYEM DPaBHOBEPOAT-
Huix. Jlokasatb, YTO gHCnEpcHs BeaWuuHs! X paBHa KBaf-
paTy NoJypasHOCTH BO3MOXHBIX 3HaUEHHM:

D(X)= ["i——"—l] .

Pemenune. Haiizem wMmaremMaTHueckoe oxknjpande X, yudThBad,
94TO BEPOSITHOCTH BO3MOXKHBEIX 3HAYCHHH x1 H X, paBHbl MeXAy coGoii H,
CJe/loBaTeIbHO, KaXAas W3 HHX paBHa /g

M (X)=2x1-(1/2) +x3-(1/2) = (x1-+ xe)/2.
Hafizem MatemaTHueckoe oxufaHue X2:
M (X?)=x}.(1/2)--x2-(1/2) = (xf +-x3)/2.
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Haiipem aucnepcuio X: . .
D(X)=M (X%)—[M (X)]z=x1+xz_ [x1+x2]2= [xg—xl'r.

2 2 2

213. HafiTh aucnepcHioO RHCKpeTHOH caydailHo# Besu-
unHBl X —4ucaa MOSIBJACHUHA coOuTHR A B NATH HE3aBHCH-
MBIX HCOLITAaHHAX, €CJH BEpOSITHOCTb MOSABJEHHA COOHITHH A
B KaXJOM HcnbiTaHuM pasHa 0,2,

PemeHue. Jlucnepcus 4ucsa nosBAeHHH COGHTHA B HE3aBHCHMEIX
HCNbITAHUAX (c OAHHaKOEOﬁ BEPOSITHOCTBIO TOABJICHHA COGBITHS B Kax-
JAOM HC]‘lHTaHHH) paBHa NMPOH3BENCHHUIO UHC/A HCMLITAHHH Ha BepoATHOC-
TH TOABJIEHHS ¥ HENOABJEHHS COOLITHSA:

D (X)=npq.
Tlo ycaosuio, n=5; p=0,2; §=1—0,2=0,8.
CKOMas AHCNCpCHA
D (X)=npg=5.0,2-0,8=0,8.

214. Hafitu pucnepcuio JUCKpeTHOH cayuafHofl BeJHUYH-
Hbol X -—uHc/1a OTKa30B 3JIeMEHT2a HEKOTOPOro ycTpoicTBa B
JeCATH HE3aBHCHMBIX OMbITaX, €CJAH BEPOATHOCTb OTKa3a
aneMeHTa B KaxkJom oneite paBHa 0,9.

215. HafiTh pgucnepcuio pguckpeTHoHl cayvafiHof Bedu-
yuHE X —uHcJa noasaeHUH co6uta A B ABYX HeE3aBHCH-
MBIX HCOLITAHHAX, €CJH BEPOSTHOCTH MOSBJEHHS COGHLITHSA B
3THX HCHLITAHHAX OJAMHAKOBH M M3BecTHO, uto M (X)=1,2.

Pemenne. IlepBufi cnoco6. BoaMoxuble 3HAUCHHA BeJHYH-
Hu X Ttakosbi: X;=0 (co6biTHE He mNOABHJIOCB), X3=1 (co6uiTHe mnoO-
SIBHJIOCh OJHH Pa3) H xg=2 (coGuiTHE MOABHJOCH AB2 Pasa).
Haiinem BepoSiITHOCTH BO3MOXHLIX 3HaueHHH 1mo dopMy.e Bepuyanu:
1 .
Py (0)=q* P3(l)=Cipg=2pq; P, (2)=p*.
Hanuiem 3akoH pacnpepesenus X:

BO3MOXKHble 3HaueHus O 1 2
BEpPOATHOCTH q* 2pqg p?

Haitpem M (X):
M (X)=2pq+2p*=2p (q-+p) =2p.
B cuny ycaosus M(X)=1,2, 1. e. 2p=1,2. Orciona p=0,6 u, cue-
AoBate/ibHO, ¢=1—0,6=0,4.
Uckomas pucnepcus
D (X)=npg=2-0,6.0,4=0,48.

Bropo#t cnoco6. Bocnoabsyemcs ¢opmyaoit M (X)=np.
Ilo ycaosmio, M (X)=1,2; n=2. Caeporarenvuo, 1,2=2p. Orciona
p=0,6 u, 3xauur, ¢=0,4.

HafineM nckomyio pucnepcuio:

D (X)=npq=2-0,6.0,4=0,48.
Pasymeercs1, BTopoli crioco6 GricTpee BefeT K LeJH.
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216. Halitn pucnepcuio fucKpeTHOH cayvaiiHOH BeauuH-
Hol X —uucaa nossieHu#t cobuithd A B JIBYX He3aBHCH-
MBIX HCOBLITAHHAX, €CJAH BEPOSITHOCTH NOSIBAEHHA COGLITHA B
3THX HMCNBITAaHHAX OAMHAKOBH M H3BecTHO, uTo M (X)=0,9.

217. IlpousBoasiTcsl He3aBHCHMbE HCHBLITAHHA C OfHHA-
KOBOH BEpOAITHOCTbIO MNOABJNEHHA coObITHA A B KaXIoM
ucnuTanuy. HafiTi BeposATHOCTD nosABJeHHA COGbITHA A, eclH
JLHCMepCHs YHCAA MNOABJEHUH COOGLITHA B TpeX HE3aBHCHMBIX
ucneiTauusax pasHa 0,63.

218. [IuckpetHas cayuaHHas BenWynHa X KHMeeT TONBKO
JBa BO3MOXHEIX 3HAueHHA: X, U X,, OpHYEM X, > X,. Bepo-
ATHOCTb Toro, 4to X npHMeT 3HaueHHe x,, paBHa O0,6.
Haiity 3akon pacnpeseneHus BeJwuyHHEl X, €ClAH MaTeMa-
THUECKOE OXMAaHHe M Aucrnepcusa uspectHs: M (X)=1,4;
D (X)=0,24.

Pewenne. Cymma BepoATHOCTell BCeX BO3MOXKHBIX 3HauCHHH
QHCKpeTHOH cJiydaitHoll BENIMYHHLI paBHA €AWHHLE, NOITOMY BEPOSTHOCTb
Toro, yro X MNpPHUMET 3HaueHHe X, paBHa 1—0,6=0,4.

HanulieM 3akoH pacnpefeieHns X:

X X1 X
p 06 04 *
ﬂJlﬂ OTLICKAHHSA X; H X Haj0 COCTaBHTb ABa ypaBHEHHS, CBA3bIBAIO-

mHe 9TH uHHcaa. C sr0ft ueavo BHIPa3uM H3BECTHLIE MareMaTHuYeCKoe
OXHujatue H JQHCIEPCHIO Hepe3 X3 H Xo.

Haitnem M (X):
M (X)=0,6X1+0,4XQ.
IMo ycsoBuio, M (X)=1,4, cnenoBarenbHo,

0,6x;+0,4x3 =1,4. **

Onso ypaBueHHe, cBs3bBaioulee Xy K X, moayueno. Ilas Toro urobu
NOJIydHTb BTOPOE YpaBHeHHe, BHIDasHM H3BECTHYIO AMCTICPCHIO uepes X,
H Xg.

Hanuwewm sakon pacnpefesenus X2:

X 4 4
p 0604
Hatizem M (X3):
M (X2)=0,6x740,4x3.
Hafigem aucnepcuio:
D (X)=M (X*)—[M (X)]*=0,6x1+0,4x3—1,42.

ToacraBasa D (X)=0,24, nocse saemeHTapHMX npeoGpasoBaunfl
NoJIy4sM

0,651 -0,4x3 =2,2. (***)
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O6venunsas (**) v (***), uMeeM cHcTeMy ypabHeHH
0,6x;+0,4x,=1,4,
{ 0,6x1+0,4x2=2,2.
Pemnp a1y cucrtemy, nafiieM Ba pelieHHs:
xp=1; x,=2 u x;=1,8; x,=0,8.

To ychaosH0 X3 > X, NOSTOMY 3ajaue YAOBJETEOPsieT JHIIb MEpBOe
petuenye:

x1=1, x,=2. (****)
TloacraBue (****) B (*), MONyuHM HCKOMBIH 32KOH pacrmpeleeHus:

X 1 2

p 0,6 0,4

219. JInckpetHas cayyailHas BenuuuHa X HMeeT TOJIb-
KO [Ba BO3MOXHBIX 3HAUEHHA: X; H X,, NpHuUeM x; < X,.
BeposiTHOCTh TOro, 4T0 X NpHMET 3HaueHHe x,, paeHa 0,2.
Halitu 3akon pacnpeneneHus X, 3Has MaTeMaTHYeCKOe
oxugaune M (X)=2,6 u cpeaHee KBajpaTHUeCKOEe OTKJIO-
Henue o (X)=0,8.

220. JluckpetHad cayualiHaa BeJHYHHA X HMEET TOJbKO
TpH BO3MOXHBIX 3HAUeHHsA: X,=1, X, U X;, npHueM x, <
< x, < Xy. BepostHOCTH TOTO, 4TO X NpPHMET 3HAYEHHA X
¥ x, cootBercTBeHHO paBHu 0,3 u 0,2. Hakitu 3akon pac-
npeneseHHs BeqHuHHH X, 3HaA ee MaTeMaTHUeCKoe OXWAa-
ane M(X)=2,2 u pucnepcuio D (X)=0,76.

221. Bpowens n urpaibHeix Kocre#t. Hafitw gucnepcuio
CYMMB! YHCJ1a OYKOB, KOTODHIE MOI'YT MNOSBHTBCS Ha Bcex
BHIMABLIMX TpaHAXx.

Pemenue. OGozHaunM uepes X JUCKPETHYIO CJIYyuafiHyl0 EeH-
YHHY —CyMMy HHCJIa OYKOB, KOTOpHi€ BHNAAYyT Ha BCeX TpaHaX, uepes
X; (i=1, 2, ..., n)—4nHCJIO OHUKOB, BHNAaBIUKX Ha rpaHH i-fi KocTH.

Toraa
X=X;+Xs+ ...+ X,

OueBHAHO, BCE BEJHYHHB X[ HMEIOT OAHH2KOZoe pacnpejefende,
cJaelloBaTeNibHO, OZHHAKOBBIC HHCJ/OBBIE XapPaKTepPHCTHKH H, B YacTHOCTH,
OJMHaKOBLIE BHUCIEDPCHH, T. €.

D(X)=D(Xg)=...=D(X,). *

Tak kak paccMaTpubaemble CJayyailHble BeJHYMHBI HE3aBHCHMH, TO
INCTIEPCHA HX CYMMBl PaBHa CyMMe AMCNIEpPCHH CJ/araeMuix:
D(X)=D X1+ Xs+4... 4+ Xp)=D(X1)+D(Xo)+ ...+ D (Xp).
B cuay (*) noayunm
D (X)=nD(X,). **

TaxkuM o6pa3oM, ROCTaTOYHO BHYMCJIHTb AHCTIEPCHIO cJyyaiinoit Be-
JuuuH Xj, T. €. AHCTEPCHIO yHCJA OYKOB, KOTOPHE MOTYT EHIacTb Ha
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«nepsofi» xoctu. ChesaeM sto. Hanuiuem sakon pacnpenenenus Xq
Xx 1 2 3 4 5 6
p 1/6 1/6 1/6 1/6 1/6 1/6
Haitnem M (X,):

1 1 1 1 1 1 7
M (X])—l . E+2 . €-|—3 'F-I—4 . -(-;--|—5 . ?+6 . F=—2—.

Hanuwem 3akow pacnpenenenns Xi:
XX 1 4 9 16 2 36
p 1/6 1/6 1/6 1/6 1/6 1/6
Haiizew M (X}) u D (Xy):
s, 1 1 1 1 1 1_91
M(Xy)=1 'F+4 §-|—9 . F+ 16« F+25 . —6--|-36 M S
D (X1)=M(X)—[M (X1))*=91/6—(7/2)*=35/12.  (***)

Haligem wuckoMmylo pucnepcuio, Al 49ero MOACTaBUM (***) B (**):
D (X)=(35/12) n.

222*, BepoAiTHOCTb HACTYIVIEHHS COOBITHSI B KaXIOM
uenuitanud pasHa p (0 < p < 1). Menerranus npoussogsites
o Tex mop, noka colnitHe He Hactynut. Haifitu: a) marte-
MaTHUEeCKOe OXKMJaHMe JHCKpeTHOR cayuallHOH BeJHUMHE
X —uHCsla HCNBITaHHH, KOTOpHIE HAJO0 NPOM3BECTH IO MOSB-
JeHHs coObiTHA; G) AHCHepCHI0 BeluuHHH X.

Pewewune a) CocTaBuiM 3aKoH pacnpefe/NeHMss BeJHUYHHH X —
9HCJA HCMBITaHu#, KOTOPHE HANO NMPOH3BECTH, NOKa COOHITHE He HAaCTYIHT:
X 1 2 3 k

P p gr ¢ ... gFlp ... ]
3nech g=1—p—BepoATHOCTb HENOMABJEHHA pPacCMaTpPHBAeMOro coGhl-
THus.

Haiigem M (X):

M(X)=1-p+2-qp+3'q’p+-.-+k-q"1'1p+---
=p(1+29+3¢>+ ... f-kgt-14.. -)=P-'(T_—W=P .
Hrax, M (X)=1/p.

MoscHenue. Iokaxem, uro 142943¢%34-...+kgt=11 ., .=
=1/(1—¢)% Tak kak 0 < ¢ <1, T0O cTeneHHOA psA (OTHOCHTENBHO q)

S=14q+¢*+...4-¢54...=1/(1—q)

MOXHO ToO4/JeHHo JAutbepeHUHPOBaTh H CyMMa TNPOU3BOAHHX 4JIEHOB
psla paBHa NMPOM3BOJHOH OT CYMMH psfa, T. e

S'=142¢43¢*+ ... +hgt=14...=1/(1—¢%). ¢*)
6) ByaeM uckaTb pHCepcHiO BeauuuHn X no ¢opmyJe
D (X)=M(X*)—[M (X))
VYuurniBag, uro M (X)=1/p, nonyuum
D (X)=M(X*)—1/p (***
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Ocraercss Hafitn M (X?). Hanuwem sakon pacnpesesenuss X2, ucnosb-
ays pacnpenencHue (*):
Xt 12 22 3 ., k2 ...
P pogp g ...q%p...
Haiinem M (X?):
M(XH)=12.p+22.gp+3%q%pt ...+ - gh=Tpt ... =
=p (12428 q4 30qt ... R0 gh=14 ) =
. ke 1+ =p)_2—p
=P T=qp P Pt

M (X2)=(2—p)/p*. ***)
HajineM uckoMylo AHCIIEPCHIO, AAs uero mofcTaBuM (****) B (***):
D (X)=@—p)/p*—1/p*=(1—p)/p*.
IMNoscHeHue. [lokaxkem, 4To
12422943293+ ... + A2 gk- 14 ... =(1+9)/(1—0q)%

JHeficTBuTeABHO,
q

(ar+ong43te .. R2gk-2 4. ) dg=
0
=[q+29°+3¢3+... + kg4 ... ]{=
=q(14+2943¢%+...-kgt-14...)=q/(1—q)* [cm. (**)].
Juddepentupys ofe uacT# paBeHCTBa MO ¢, MOJYYHM

1242804322+ ...+ 2R~ 1. = (14-g)/(1 —¢g)°.

223. IIpou3BoAATCA MHOTOKPaTHblE HMCHLITAHHA HEKOTO-
poro sJeMeHTa Ha HaJEXHOCTb A0 TeX Nop, NMOKa 3JeMEHT
He oTkaxer. HailiTh: a) maremaTHyeckoe oXHAaHHe IHCKpeT-
HOMA cayuvafinoil BeJHYHHBE! X —4HCJa ONBITOB, KOTOPHIE HAJIO
npoussecty; 6) aucnepcHio X. BeposATHOCTb OTKasa aJe-
MeHTa B KaxJoM onsire pasHa 0,l.

¥ kasanne. BocnonbaoBarbes pesynbTaTaMH 3afaud 222,
224. [lokasartb HepaseHCTBO M [X—(x;+x,)/2]* = D (X),

Tie X; ¥ x,—JoOrle JBa BO3MOXKHBIX 3HauYeHHA CaydailHOH
BeJMYHHE X.

Hraxk,

Pewmenune. 1) Honycrum, uto (x;j-+xp)/2=M (X). Toraa
M [X_ Xi;xk]2=D (X). ™

2) HonycruM, uto (x;4xz)/2 # M (X). HdokameM, 4T0 B STOM cyuae
12
M [x-@] > D(X).
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TpeoGpasyem JseBy0 uacTb HepaBeHCTBa, HCNOJAb3Ys CBONCTB2 Ma-
TeMaTHYEeCKOTO OXHAAHHS:

. 2 PR -
M [x———"‘;"k] =M (x)—25%k . M (x)+ [—"' 2””]’.
Buunras w npu6asasns [M (X)]? B npasoli vacTn paseHCTBa, NIOAYYHM
. 12 oy, 2
M [x_ﬂ%J =D(X)+ [M X) _1_42_{5] >D(X). (%

O6veauHas (*) u (**), oKoHuaTeJbHO HMeeM
M [X—(x;+x£)/2)* = D (X).

225. JlokasaTh, YTO ecM cayvaiiHas BeauuuHa X uMeeT
HaHMeHblllee W HanOboJblliee BO3MOMKHBIO 3HAauYeHHA, COOTBET-
CTBEHHO paBHble @ W b, To JucmepcHs 3Tofi cJayvaiiHOH Be-
JUUHHBI HE MNpEBLILIACT KBajpaTa II10JypAa3HOCTH MEXAY
5THMH 3HAYCHHSAMH:

D (X) <:[(b—a)2]".

Pemenue. Bocnosbsyemes HepaBeHCTROM (cM. 3afauy 224)

D (X)< M[X—(a+b)/2]% *)

Iokaxem Tenepb, uTo

M[X—(a-+b)/2]P < [(6—a)/21
(Orciona u Ha (*) caeayer cnpaBeA HBOCTb JAOKa3bIBaeMOrO HEPABEHCTBA.)
C srofl Uesbio MpeoGpasyeM MaTeMaTHHYeCKOe OXHMA2HHE:
Mb—a)2)P=M[X—(a+b))2+(0—X))*=
=M[X—(a+ 8)2]*+M[(b—X) (X —a)].
Bropoe cJaaraemoe npasofi HacTH paReHCTBAa HEOTPHUATENLHO (3TO

ciepyer M3 Toro, uro b—wHanGoJdbluee H @-—HaHMeHblliee BO3MOXKHEIE
3HaueHHs), TIOITOMY NEpBOE CJaraeMoe He TpepwitnaeT Beefl CyMMbI:

M[X—(a+b)/2P < M [(b—a)/2}%.

YuHTHBast, 4YTO MAaTEMaTHYECKOE OXHJAAHHE TNOCTOMHHOH BeJHYHHLI
paBHO camoii MOCTOAHHOHM, OKOHYaTeJabHO A0JYUHM

M[X—(a+b)2)2 < [(b—a)/2)?.
226. [okasath, uTo eclH X H Y —He3aBHCUMbIE Cayyait-
Hble BEJHUHHEL, TO
D(XY)=D (X)-D (Y)+n®*D (X)+m*D (Y),
rie m=M(X) u n=M().
PeweHnue. Ilo dopmyae pns BHIGHCAEHNA AuCNEPCHH
D (XY)=M [(XY)?]—[M (XY)]2.

Yuurbisasi, uto X M Y —He3aBHCHMElC BeHYHHBL H, C/IEAOBATE]bHO,
X3 u Y? Tak:ke He3aBHCHMH H 9TO MaTeMaTHuecKOe OXHJaHHe NMPoU3se-
JeHHsl He3aBHCHMBIX CJydailHHX BeJIWMMH PaBHO TPOH3BEACHHUIO HX Mare-
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MaTHUeCKHX OXKHA2HHHA, TONYYHM
D(XY)=M[X2.V3]—[M(X)- M) =
=M (X2) M (Y2)—m?n®. *)
Tlo onpenesenuio AucNepCHH,
D(X)=M(X%)—m?, DY)=M(Y?)—n2
M (X?) =D (X)-+m2, M{Y%=D )+ n. *
Moacrasus (**) B (*), nocae ynpolleHnfi OKOHYATeJLHO HMeeM
D(XY)=D(X)D(Y)+n2D(X)4m2D (Y).

227. Hafitu pucnepcuio AUCKpeTHOR cayuaiino#t Besu-
yunel X, pacnpejenenHolt no 3akony Ilyaccona:

X 0 1 2 k
P e* de-M1l Afe-M21 ... Ake~Mpl

PewmeHue. Bocrnonbayemes ¢opmyioit
D (X)=M (X*)—[M (X))
Tak kak M (X)=A (cM. sapauy 207), TO
D(X)=M (X2)—A2, ()

Hanutwem pacnpeue.nenne cayvafinolt BeqHgHHH X2, yuHTHBaf, 4TO
BepOATHOCTb TOro, 49ro X® npuMeT sHademMe %2, paBHa BepoATHOCTH
toro, uro X mpuMeT 3HaueHHe % (5T0 cJelyeT H3 TOro, 4TO0 BO3MOXKHLIE
sHaueHH X HeOTPHUATeJbHH):

Xz Q¢ 12 93 2
P e * aeM1t aze~Ma .. Ake~Mm

HafineM MaTeMaTHuecKoe oxujaHue X2

Ake=H

Orciona

@
M (X% = Z P
k=0
YuutwBan, yro npd k=0 nepsuil wieH CyMMhl paBeH HyJI0, NOJY4HM
Ak e kMke~? Ae=le=h
2y — 2 — =
M (X%)= Zk Z.kuk "Z =0 =

Ak=1o
—th(k—1>+11 - —%[Zf’* W=nr m+2<k—l>']‘

Toncxkus k—1=m, uMeeM

- Ame=* N Ame=H
M(X*)=k[m2_’.0'"' R ]

m=0
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IMpunnman Bo BHHMaHHe, 41O

-A
Z mh"’e =) (cM. 3agagy 207),

m=0

w

l”‘e'a’_ - Am A A _
Z =e Z = e e =1,
m=0 m=0

M (X3) =\ (A+1)=A34A. *Y
Hoacrasum (**) B (*):
D(X)=(A2+A)—A2=A.

Wrax, aucnepcua pacnpenenenus ITyaccoHa paBHa napamerpy A.

HMeeM

§ 4. TeopernuecKe MOMEHTHI

Havasonoim momermom nopadxa k c.nyqaifmoﬁ Be/IHYHHB X HasbiBaloOT
MareMaTHUecKOe OXHAaHHe BeAHUHHH X4

vi= M (XF),

B gacTHOCTH, HauaJbHHI MOMEHT NepsOro MOpajKa PaBeH MaTeMa-
THYECKOMY OXKHAAHHIO;
vi= M (X).

Lenmpaarsnoim momenmom nopadxa k cayvafinoll penrnunnn X Ha-
3HIBAIOT MaTeMaTH4YeCKoe OXHAaHHe BeJHUMHH [X — M (X))%:

pe=M [X—M (X)]*.
B wactuocTH, UEHTPa/ibHHIA MOMEHT NEPBOTO MOPAXKA PaBeH Hy.JO:
pi=M[X—M(X)]=0;
LEHTPAJbHHA MOMEHT BTOPOTO NOpPSiAKAa PaBeH RHCNEPCHH:
pa=M [X—M (X)]*=D (X).
LlenTpajbHEe MOMEHTH LeNecoo0pPasHO BHUHCAATBL, HCMOAbL3ys (op-
MyJibl, BHPaXaioliHe LEHTPa/JbHHie MOMEHTH uepes HayasibHhle:
pa="s —vi,
Ba=v5—3v1va+2v1,
fa =g — 4V1v5 -+ Bvivy —3vi.

228, IuckpeTHas cayvyaiiHas BeiauuumHa X 3ajaHa 3aKo-
HOM pacnpefe/ICHHS:
X1 3

p 04 0,6

HaiitTh HauanbHBle MOMEHTH nepBoro, BTOPOr'o H TpeTbero
NOPALKOB.
Pewenne. HafizeM HavyanbHuii MOMeHT MepBOro MOpsAKa:
v=M(X)=1.0,4+3.0,6=2,2.
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HanuieM sakoH pacmpefienesus BeqHuHHb X2:
X2 1 9
P 0,4 0,6
HaiineM Haua/bHBIH MOMEHT BTOpPOro mopsiika:
ve=M(X?)=1.0,4+9-0,6=5,8.
Hanuiem 3akoH pacnpefesieHusi BeNWuHHB X3;
X3 i 27
P 0,4 0,6
Hajinem HawaJbHHii MOMEHT TpeTbero mopsakxa:
vg=M(X%)=1.0,44+27.0,6=16,6.

229. Jluckpetnas ciyyaiiHas BeqnuuHa X 3ajaHa 3aKo-
HOM pacnpefiesieHHs:
X 2 3 5
p o1 0,4 0,5

Hafitu HauanbHBIE MOMEHTH! NEpBOro, BTOPOrO H TPETHETO
NOPAAKOB.
230. uckperHasa cayuaiiHas BeauuynHa X 3ajaHa 3aKo-
HOM pacnpejeleHus:
X 1 2 4
p 0,1 0,3 0,6

Haiith UeHTpa/bHBE MOMEHTH TIepBOTO, BTOPOro, TPETHEro
M YeTBEPTOro NOPSAKOB.

Pemwenue. LleHTpajbHHI MOMEHT NEPBOro MOPSAKa paBeH HYJIO:
pi=0.

JInl BHYMCACHHS UEHTPaJbHBIX MOMEHTOB YAOGHO BOCTOJIb30BaThCA
dopMysaMu, BHPaKAIOMUME LEHTPaJbHHE MOMEHTH Yepes HauaflbHHE,
TM03TOMy TNpeABapHTeJbHO HaffieM Havya/bHEE MOMEHTH:

Vi M(X})=1-0)] + 4.0.3 -+ 16-0.6=10 ’9;
va=M(X%)=1.0,14 803+ 64.0.6—40.9;
vo= M(X%)=1.0,1+16.0,34256.0,6 = 158,5.

Haiinem meuTpanbHble MOMEHTHI:
pg=v; —v1=10,9—3,12=1,29;
ps="v3—3v1Vs+ 20§ = 40,9—3.3,1.10,9+ 23,13 =—0,888;
e =Vs—4Vyv; + Bvgv i — vt =
=158,5—4.40,9-3,1 +-6.10,9-3,12—3.3,14=2,7777.

231. [IuckpetHas cayvaiinas BeauunmHa X 3ajaHa 3aKo-
HOM pacnpenejeHHs
X 3 5

p 0,2 0,8
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Hajiti ueHTpa/sibHble MOMEHTHI MEPBOTO, BTOPOrO, TPETHErO
M YeTBEpPTOro MOpPSAKOB.

Y kasanue. Haittn npeABapHTeJIbHO HavaJjibHblie MOMEHTHI H Bbipa-
3HTb 4Yepe3 HHUX LEHTPaJgbHbleé MOMEHTHI.

232, JlokasaTh, 4TO LEHTPaJbHEIA MOMEHT BTOPOrO Io-
pamka (aucnepcus) p,=M[X—M(X)]® Menbiue o6bYHOrO
MOMeHTa BToporo nopsaka p;=M[X—C]J* npu nio6om C 5%
= M (X).

Pemerne. JIna npoctoThl 3anucH BeefeM o6o3Hauerne M (X)=m.
INpuGasuM M BbHIYTEM m NOX 3HAKOM MATEMaTHUeCKOTo OXHAAHHA:
pe=M [X—C]*=M [(X—m)-+(m—C)]*=
=M [(X—m)*+2(m—C)(X—m)+(m—C)*].

Martemarnyeckoe OXHAaHHe CyMMbl paBHO CyMMe MaTeMaTHYeCKHX
OXHWAaHMI cJaaraembix, nosTOMy

o= M [X—m]?+ M [2(m—C) (X —m)]+ M [m—C]?.

BuiHoc NOCTOSIHHYIO BeanuuHy 2 (m—C) 3a 3HaK MaTeMaTHYeCKOro oXH-
IaHHA M YYHTHIBAf, YTO MaTeMaTHYeCKOe OXHAaHWe NOCTOSHHOM (m—C)?
paBHO camoii MNOCTOSIHHOR H 4TO MO ONpeiesieHHIO M[X—m]3=p,2,
HOJyYHM

pa=ue+2(m—C)-M [X—m]+(m—C).
IpuHEMas RO BHHMAHMMe, YTO MaTeMaTHYeCKOS OXHAAHME OTKJOHEHHS
X —m paBHO HYRIO, HMeeM
pe =M+ (m—C)3%
Orciona ,
pg=p,-3—(m—C)’.
M3 sTOoro paBeHCTBa 3aKJIOY3€M, HTO LEHTPAJbHEI MOMEHT BTOPOFO
nopafka MeHblle OObIYHOFO MOMEHTa RTOPOro Mopsiaka npu JioGoM C #m.
233. Iloka3ath, 4YTO LEHTPaJbHBIA MOMEHT TPETHLETO [O-
psiAKa CBfi3aH C HavaJIbHBIMH MOMEHTAMH PaBe€HCTBOM
Py = V3 — 3VyV, + 2.
PemeHnne. Ilo onpelesieHnIO LEHTPANLHOIO MOMEHTa,
Hg=M [X— M (X)].
Hcnoabsys cBOHCTBAa MaTeMaTHUeCKOrO OXHMAAHHA M YuMTHIBAf, 4To
M (X) ectb NoCTOSHHAf BeJHMYHHA, NOJYYHM
ns=M [X3—3X2-M(X)+3X -M*(X)—M3 (X))=
=M (X*)—3M (X)-M(XH)+3M2(X)-M(X)—M [M2 (X)) =
=M (X3)—3M (X)-M (X?)+3M3 (X)— M3 (X)=

=M (X3)—3M (X)- M (X2)+2M3 (X). ®
Mo onpezleJleHmo HavyaJbHOro MOMEHTa,
vi=M(X), va=M (X2), va=M (X3). *9

Noxcrasue (**) B (*), OKOHYATEJLHO NOJYYHM
3
Po=v3—3vivy+2vi.
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234. [oxkasaTh, YTO UEHTPAJbHbIA MOMEHT YeTBEPTOro
nopsaka CBA3aH C HayaJbHbHIMH MOMEHTaMH paBeHCTBOM

By = vy —4vyv, + 6viv, —3vi.

235. Ilycts X=X, + X,, rae X, u X,—He3aBHCHMBIE
clyyaiiHble BeJIMYMHBI, HMEIOUIHE UEHTPAJbHbE MOMEHTHI
TPETbEro NOpsJKa, COOTBETCTBEHHO paBHele p} M pi. Jloka-
3aTh, YTO ;=3 P3, Tle Py — LEHTPAJbHbI! MOMEHT TPETh-
ero nopsixa BeJHuHHb X.

Pewenne. BpemeM and npocToTh 3anucH caepyiomue o6o3Haue-
HHA MaTeMaTHYeCKHX oxupannit: M (X,)=a,, M (X3)=a;. Torna

M (X)=M(X1+ Xo) =M (X1)+ M (X;) =a, -+ as.
INo onpefieNieHUIO LEHTPaAbHbIl MOMEHT TPeThero MOpAAKa,
Pa=M [X—MX)P=M[X1+ X)—(a1+ag))P=
M [(Xy—ay) (X —a2)P.
Hcnoab3ys cBOACTBA MaTeMaTHUECKOr® OXHMRAHMS (MaTeMaTHYeCKoe
OXHAAHHE CYMMbl DABHO CyMMe MATEeMaTHYeCKHX OXHRAHHA Claraembix,

MaTeMaTHYeCKoe OXHRaHHe NPOH3BeRCHHA HE3aBHCHMBIX BE€JIHYMH PaBHO
NPOH3BEAEHNIO MaTeMaTHYeCKHX oXHuAaHuH com-xomwrenei’l), noJydYuM

ps=M [(X1—a;* 43 (X1 —a;)® (X3 —a2) +
+3(Xy—ay) (Xg—as)®+ (Xs—a5)%] =
=M[X;—a)*+ M [3(X,—a1)?] - M [Xs—a]+
+MI3(Xy—ay)?] M [X1—ay] +M [Xy—as].
YunTbiBasi, UTO MaTeMaTHYeCKoe OXMAaHWE OTKJOHEHHs (PA3HOCTH

MeXAy caydaiiHoit BeIHunHON M ee MaTeMaTHYeCKHM OXHAaHHEM) paBHO
Hyawo, T. e. M[X;—a]=0 u M [Xs—az] =0, oKoHuaTesbHO MMeeM

l'l3=M [Xl_al]s"l'M [Xg—a2]3= p,;_l_ p,g.

Fnasa nsartas
3AKOH BOMNbLIEUX YHCEN

§ 1. Hepasencreo Yebuiena

Hepasencrso YeGnmesa, Bepoamuocms mozo, wmo omxaioHerue
cayqaainol seausuntt X om ee mamemamuueckozo oxcudanusa no abcorom-
HOU 8eAUYUHE MEHbULE NONOICUMEAbHOR0 4UCAL &, He MeHbuwe Yem | —D(X)/e2:

P(1X—M(X)| < &)=1—D(X)/e%.
236. Mcnosnb3ys nepaBeHcTBo YeGhIueBa, OLEHUTH BEpo-
ATHOCTh TOrO, YTO CaydafiHas BeJHYMHa X OTKJIOHHTCS OT

CBO€ro MaTeMaTHYE€CKOro OXHWAAHUSA MEHee YeM Ha TpH Cpel-
HUX KBaJpaTHYECKHX OTKJIOHEHHA.
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237. Iloka3aTb HepaBeHcTBO YeGbliteBa B dopme
P X—MX)|Ze)D(X)/e

Y kasaune Bocnoabsosatbes tem, uto cobuitis | X —M (X)| < &
B | X — M (X) | = &— npoTHBONOJIOKHbIE.

238. Hcnonb3ys HepaBeHCTBo YeGhiteBa B Qopme, npii-
BejeHHOH B 3ajadye 237, OLEHHTb BepPOSITHOCTB TOTO, 4TO
ciaydyaiiHas BeJM4HHA X OTKJOHHTCS OT CBOero MaTeMaTi-
yeCKOro OXH/JAHHA He MEHbIIE YeM Ha JABa CPENHHX KBal-
paTHUECKHX OTKJIOHEHHS.

239. Hcnonp3ys HepaBeHCTBO YebbilieBa, OLEHHTH BEpo-
ATHOCTL Toro, uto | X— M (X)| < 0,2, ecan D (X)=0,004.

240. Hano: P (| X—M(X)|<e)=0,9 u D(X)=0,009.
Hcnoab3ys HepaBeHCTBO UYebwillleBa, OLUEHHTb € CHHU3Y.

241, YcrpolictBo coctouT H3 10 He3aBHCHMO- paGoTAICLIMX
3MEMEHTOB. DBepoATHOCTD OTKa3a KaXJOrO 3JeMEHTa 3a
BpeMs T paBua 0,05. C nomowpbio HepaBeHCTBa YeGhilueBa
OLIEHHTb BEPOSITHOCTb TOTO, 4TO abCOJIOTHAs BeJHYMHA pa3-
HOCTH MEX1Y YHCJIOM OTKa3aBIUHX 3JIEMEHTOB M CPEJHHM
yuc/aoM (MaTeMaTHUYECKHM OXHJaHHEM) OTKa30B 3a BpeMsi T
OKaxeTCsi: a) MeHblle ABYX; 6) He MeHbile JBYX.

Pewenmne. a) OGosnaunm uepes X RUCKPETHYIO CAyuaiinyio BeH-
YMHY — YHCJIO OTKasaRIWHX 3jeMeHToB 3a Bpema 7. Toraa

M (X)=np=10.0,05=0,5;
D (X)=npq=10-0,05-0,95 =0,475.

BocroabayeMcsl HepaseHcTBOM eGbliesa:
P(| X—MX)| < e)=1-—D(X)/e.
NMoxacraens cioga M (X)=0,5; D (X)=0,475, e=2, noayuum
P(1X—0,5| < 2)>=1-—0,475/4=0,88.

6) Cobuitns | X—0,5]< 2 a | X—0,5|=2 npoTHBONONOXHH, MO3-
TOMy CyMMa WX BepOAITHOCTell paBHa eXuhuie. CieoBaTedbHO,

P(1X—0,5]=2<1—0,8=0,12.

242, B oCBeTHTEJIBHYIO CeTh Napa/sieNbHO BKJIOYeHo 20
samn. BepoaTHocTe Toro, uto 3a Bpema T Jgamna Gyrner
BkJtoyeHa, pasHa 0,8. ITonb3ysack HepabencTBoM YeGhilteBa,
OlLEHHTh BEPOSAITHOCTb TOFO, YTO abCOMOTHAA BesHYHHA pas-
HOCTH MeXJYy YHCJIOM BKJIOYEHHBIX JaMIl # CPEIHHM YHCJAOM
(MaTeMaTHYeCKHM OXHJaHHEM) BKJIOUEHHbLIX JaMi 3a Bpemst T
OKaiKeTCsA: a) MeHbile TPeX; 6) He MeHbIlie TpeX.

243. BeposiTHOCTb nOfABNEHHA COOLITHA A B KaxaoM
ncnpiTanku paBHa 1/2. Hcnoab3ys nepaBencTBo UeGhilleBa,
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OLIEHHTb BEPOSTHOCTH TOTO, YTO uHCAO X NOABJAEHHI! COObI-
™A A 3akmoueHo B mpefenax ot 40 mo 60, ecau Gyner
npousBefeHo 100 He3aBUCHMBIX HCIMBLITAHHI.

Pewenne. Hafilem MaTeMaTHueckoe OXHAaHHE H AHCIEPCHIO AHC-
KpeTHoit cayuaitHolt BesuuHHBl X —uyHcsa nosBJaeHHit cobpitua A B 100
HE3aBHCHMHIX MCHHITaHMIX:

M (X)=np=100-1/2=50; D(X)=npq=100-1/2-1/2=25.

HaitneM MakcHMaJIbHYIO Pa3HOCTb MeXRY 3afaHHBIM YHCJIOM MOSABJe-
HHuft COOLITHA K MaTeMaTHYeCKHM oxHRanHeM M (X)=50:

£¢=60—50=10.
Bocnoabsyemcs nepabeHcTBoM UeGuuesa B dopme
P(|X—M(X)] < &)=1—D(X)/e.
Noacrasasaa M(X)=50, D(X)=25, e=10, noayunm
P (]| X—50) < 10)==1—25/102 =0,75.

244. BeposITHOCTb NOSBJIEHHS COGLITHS B KaXXJOM MCIIH-
TaHuM paBHa 1/4. HMicnonb3ys HepaBeHcTBo YeGhilieBa, oue-
HUTb BepOSITHOCTb TOTO, YTO YHCJAO X TMOSBACHHH COGLITHS
3aK/I04eH0 B mpejesax ot 150 mo 250, ecam Gyner mpous-
BeseHo 800 McnhiTaHHi.

245. luckpeTHas cayyaiiHas BeqMyMHa X 3ajaHa 3aKo-
HOM pacnpefienesus

0,3 0,6

r 0,2 0,8

Hcnonp3ys HepaBeHCTBO YeOblilieBa, OLEHHTH BEPOSATHOCTD
Toro, uto | X —M(X)|<0,2.

Pewernne HafizeM MaTemaTnueckoe oXHAaHHEe M AHCNEPCHIO Be-
JUYHHB X

M (X)=0,3.0,2+0,6-0,8 =0,54;
D(X)=M(X))—[M (X))*=
=(0,32.0,2 4-0,62.0,8) —0,542 =0,0144.

Bocnonbayemcs HepaseHctBoM YeGbiesa B dopme
P(|X—M(X)]| <e)=1—D(X)/e
TNoacrasaas M (X)=0,54, D (X)=0,0144, £¢=0,2, okoHuaTeJAbLHO

NONY4YNM
P (] X—0,54] < 0,2) = 1—0,0144/0,04 =0,64.

246. IuckperHas cayyaiiHas BeqWyuHa X 3ajJaHa 3akKo-
HOM pacnpefieieHHus
X 0,1 0,4 0,6
p 0,2 0,3 0,5
Hcnons3yss HepaBeHcTBo UeGHIueBa, OUEHHTb BEPOATHOCTD
Toro, uto | X —M(X)| < V0,4.
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§ 2. Teopema Yebuiuesa

Teopema YeGnimeBa. Ecau nocaedosamenbHoCne NONAPHO HE3ABUCUMNX
cayraiinoy geaudut Xq, Xa, oo oy Xy . o . UMECH KOHEUHOIE MAMeMAMUYECKUE
oxudanus u Oucnepcuu 9MUX BeAUHUN DABHOMEPHO 02paHuueHol (e
npesviarom nocmoantoeo wucaa C), mo cpedree apugmemuseckoe cay-
HQUHBLX 6eAUMUH CXO0UMCR no 6epOAMHOCMU K CpeOHemy apudmemuse-
CKOMY UX Mamemamuueckux oxculanui, m. e. ecau & — 40060e nosowmu-
meavbroe 4ucro, mo

n n
. 1 1 .
nl:)n;P( FE X"_?[E M (X)) <e>-—l_.

i=1 i=1

B uactHocTH, cpeAHee apnc])Me'mqecxoe noCJe0BaTEeNbROCTH NONIAPpRO
HEe3aBHCHMbIX BEJHYHH, AUCHEPCHH KOTOPLIX PAaBHOMEPHO OrparHMYeHbl H
KOTOphle MMEIOT OAHO H TO XKe MareMaTHYeCckoe OXHAAHHE 4, CXORUTCA
o BEPOSATHOCTH K MaTe€MaTHYeCKOMY OXHWJaHHIO a4, T. €. €CJH e —Jmoboe
noJIoXXNuTebHOEe 4YHCJ0, TO

n
1
limP| |— ) X;—a|<e|=1L
n—>® < nizzl y )

247. IlocnenoBaTeNbHOCTh HE3aBHCHMBIX CJYyuafiHBIX Be-
anunH X,, X,, ..., X,, ... 3aJlaHa 3aKOHOM pacnpefie/ieHUs

X, — no. 0 no
p 1/(2n%) 1—1/n® 1/(2n?)

IlpumenHMa JiIM K 3aJaHHOR noc/e/JOBaTe/bHOCTH TeopeMma
Ue6hiesa?

Pewenue. Hasa Toro urobsl X NoOC/AeR0BaTeAbHOCTH CJAydYafdHbIX
BeNHYHH Obija npuMeHHMa TeopeMa UeGbilieBa, AOCTATOYHO, UTOGH 3TH
BeJIMYHHB ObIH NOMApHO He3aBHCHMbI, HMMeJH KOHeYHble MaTeMaTHue-
CKHe OXHJAHWS H PaBHOMEPHO OrpaHHYeHHbe ANCHEPCHH.

IMockonbky cayvafiible BeJTHYMHBI HEe3aBHCHMbl, TO OHM TOAABHO
nonapHo Me3aBHCHMb, T. e. TNepBoe TpeboBaHHe Teopembl YeGhimena
BLIMIOJIHSAETCA.

TpoBepnM, BhIMoAHsAeTcs JAH TpeGoBaHHEe KOHEYHOCTH MaTeMaTHue-
CKHX OXHJAAHWIi:
M (X,) =— na (1/2n%) 40 (1 —1/n2) 4 na (1/2n2) =0,

Takum o6pasoM, Kaxjas caydaitHas BeJHUHHA MMEET KOHeuHOe (pasHoe
HyJI0) MaTeMaTHYecKoe OXHAaWHe, T. €. BTOpoe TpefoBaHHe TeOpeMul
BLIMOJNHACTCH.

MposepuM, BLINOAHAETCS JH TpeGOBaHHe PaBHOMEPHOH OrpaHuHYeH-

Hocty ancnepcuii. Hanumem 3akoH pacnpepeneHus X
X no3 0 no3
P 1/2n?) 1—=1/n? 1/(2n?)
HJH, CJOKHB BepPOSTHOCTH ONMHAKOBHX BOSMOXKHHX 3uaueHufl,
X2 n2a? 0
p 1/n? 1—1/n?



Haitnem Maremarnueckoe oxuianne M (X3):
M(X3) =na?-1/n2 =2,
Hafigem aucnepcuio D (X,), yunthBas, uro
D (Xn) =M (Xa)—IM (X))* =a2.

Taxum o6pasoM, AWCHEPCHH 3aJaHHEIX CJYYARHEIX BeJHYHH paBHoO-
MEepPHO OrpaHHueHH 4YHCJOM @2, T. e. TpeThe TPeGOBaHHE BHIMOJHAETCH.

Hrak, nockoabKy Bce TpeGOBaHHs BHINOJHSIOTCA, K PaccMaTpHBae-
MOf MOC/EROBATENbHOCTH CJAYyuafiHBIX BEJHUHH TeopeMa Yebniuena
npyuMeHHMa.

248. TIlocnenoBaTeNIbHOCTh HE3aBHCHMBIX CAYYafiHHIX Be-
anuue X;, X,, ..., X,, ... 3a/laHa 3aKOHOM pacnpefieJieHHs

X, a —a

p  n@r+l)  (n+1)/(2n+1)
IlpumenuMa M K 3aJaHHOH NOCJEJOBAaTENLHOCTH TeopeMa
Ye6bieBa?

249. Iloce10BaTeIbHOCTD HE3aBHCHMBIX CJ1yYafHEIX BeJIH-
uud X,, X, ..., X, ... 3a/laHa 3aKOHOM paclpeje/ieHus

X, nit1 —n
p n/2n+1) (n+41)/(2n+1)

a) Ybeautbcsa, uto TpeboBanue TeopeMb UYeGHIeBa 0
PaBHOMEPHOH OrpaHHYEHHOCTH AMCIEPCHH He BHINOJHsETCS;
6) MOXHO JIH OTCIOJAa 3aKJIOUHTh, YTO K paccMaTpHBaeMoi
NoCJIeIoBaTeIbHOCTH TeopeMa UeGhieBa HenpuUMEHMMa?

250*. ITocnenoBaTeIbHOCTD HE3aBHCHMBIX CJ1ydafHBIX BEJIH-
auH X,, X, ..., X, ... 3aJaHa 3aKOHOM pacnpejeeHus

X, —na 0 no
p 120 1—1/27-2 }/2n

IlpuMmenuMa M K 3aXaHHOH NOC/EJOBAaTeJBbHOCTH TEOpPEMa
Ye6biLieBa?

Pemenne. Tlockoabky cayuafiHble BeJHuHHH X, He3aBHCHMH,
TO OHH TOJAaBHO M MOMAPHO HEe3aBHCHMBI, T. €. NepBoe TpeGoBaHHe Teo-
pemsl UeGhitepa BHIMOJHSAETCA.

Jlerko Haitth, yto M (X,)=0, T. e. Tpe6oBaHHe KOHEUHOCTH MaTe-
MaTHUECKHX OXHAAHHN BHIMOJHAETCA.

OcTaeTc npoBepHTL BHINOJHHMOCTH TpeGOBaHHA paBHOMepHOMA orpa-
HHuerHocTH AucnepcHii. Ilo ¢opmyae

D (Xn) =M (X3)—[M (X,))3,

yuutbiBasi, uyto M (X,)=0, HafineM (BHK/MagXM TNPeXOCTaBASEICH BHI-
NOJIHUTL YMTATEJIO)

n®
D(X,,)=2T_-_—la .



Bpemenko npeanosioXEM, YTO n H3MelSeTC HENPEPHIBHO (YTOGH
NOAYEPKHYTL 3TO JRonyllleHHe, o603HAauUMM n 4depe3 X), H HCCAeAyeM Ha
SKCTpeMyM GYHKUHIO ¢ (x) == x2/2%—1,

PMpPaBHAB NepBYI0 NPOM3BOAHYIO 5ToH OYHKUHHM HyJIO, HaiigeM
KPHTHUECKHe TOUKH X3 =0 H x3=2/In2.

O16pocHM MepBYIO TOYKY KaK He NMpeACTaBJSIOILYIO MHTepeca (n He
NPHHHMaeT 3HAuYeHHS, PaBHOTO HYJIO); JIErKO DHJCTb, YTO B TOUYKe
%2=2/In2 GyHKUHUA @ (X) UMeeT MAaKCHUMyM. Y unThiBas, uto 2/In2~.2,9
H YTO n-—leJoe MOJOXHTENbHOE UHC/O, BHIYKCAHM Aucnepcuio D (X,)=

n- .2
Fa=10¢ A Gauxkaitiunx K uncay 2,9 (c/lepa M cnpasa) LeJbIX wlices,

T. e. A n=2 U n=3.

Mpu n=2 aucnepcua D (X;)=2a?, npu n=23 gucnepcus D (X;)=
=(9/4) &2, Ouennzto,

9/4) a® > 202,

Taknm ofpasoMm, HanGoabluasi BO3MOXHasl INCNepcHa pacHa (9/4) a2,
T. €. JHCNEepPCHH CayuYaliHBIX BeauyMH X, pPaBHOMEPHO OFpaHHYeHH
yucaom (9/4) a.

Hrak, Bce TpeGoBaHus TeopeMbl UeGbiweea BHIMOJAHSAIOTCH, CJEO0-
BaTeIbHO, K paccMaTpuBaeMoil HOC/IelOBaTeJLHOCTH 3Ta TeopeMa NpH-
MeHHMa.

251. INocniefoBaTeILHOCTD HE3ABHCHMBIX CyYalHBEIX BeJIH-
yiH X, X, ..., X, ... 33JlaHa 3aKOHOM pacnpejeneHus

X, —V3 o0 V3
p 13 13 1/3

INpumMeHumMa JH X 3aJaHHOM MOC/]EJOBaTeIbBHOCTH TeOpeMa
Ye6wiieBa?

3ameyanne. [lockoabky cayuafinble BeqHYHHH X OAHHaKOBO
pacrnpefiesieHEl M He3aBHCHMbI, TO YHTaTesb, 3HAKOMbiil ¢ Teopemoit Xuu-

YNHa, MOXKET OrpaHHYHTLCA BLIYHUCJCHMEM JHIIL MATEMATHYECKOrO OKH-
KaHUA H yGGRHTbCH, YTO OHO KOHe4YHO.

Fnasa wecran

DYHKUMM U NTNOTHOCTH PACNPEAENEHUS
BEPOATHOCTEA CRYYAWHbLIX BEAMUMH

§ 1. MyHKuMs pacnpenencHHs BEpPoOATHOCTEH
CAYHANKON BEAMUMHBI

Pynxyued pacnpedesenus HasupBaloT GyrKUMIO F (X), onpeensiomyio
A KaxJAOro 3HayeHHs X BePOATHOCTb TOrO, YTO cAyuyalHas BeqHuysHa X
NpHUMeT 3HayeHHe, MeHbluee X, T. €.

F(x)=P (X < x).

Yacto BMecTo TepMHHA <«DYHKLMA pacnpeleseHHS» HCNOAb3YIOT
TEPMHH «HHTerpafibHas QyHKIHA pacnpefeseHus».

QyuKkuna pacnpefenerns o6/afaer CJAeAyOIHME CBOHCTBAMH:
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CrodictBo 1. 3navenus ¢ynryuu pacnpedesenus npunadaexam
ompesxy {0; 1]:
0 F()<].

Cpofictno 2. Pynkyun pacnpedesenus ecmp HeyboEaoWan
dynryun:
F (x3) = F (x1), ecau x5 > x,.

Chnenctrue l. Bepoamuocme mozo, umo cayuainan eeauvuna X
npumem 3naueHue, 3aKAO4EHNOE 8 urmepsase (@, b), pasna npupatyenuw
dynxyuu pacnpedesenus HG IMOM unmepeaie:

P(@< X < b)=F (b)—F (a).

Caenctpue 2. Beposmuocme moeo, 4mo HenpepoieHas cAY4adHaR
seausuna X npusem 00HO onpedenedHoe 3HAueHUe, HanpUMep Xy, pasHa
HyAMO:

P(X=ux)=0.

CeofictBo 3. Ecau ece 603MOMHble 3HAUEHUA CAY4QUHOU 6eAu-
wunst X npunadaexam unmepeary (a, b), mo

F(x)=0 npn x<<a; F(x)=1 npn x=0.
CaepctBue. Cnpasedausn credywnyiie npedesvroie COOMHOUICHUA:
lim F(x)=0, lim F(x)=1.
X > ®

Xor =0
CeoficTno 4. Pyukyua pacnpedesenus HenpepvioHa cAeea:
lim F (x)=F (xp).
x4 x,

252. Cnyyaiinaa Beauunna X 3ajaaHa dyHKuuefi pacnpe-
neslenusa

0 npH  x<<—1,
F(x)={ (3/4)x+43/4 npu —1 <x<1/3,
1 npu x> 1/3.

HaiiTH BepoATHOCTH TOro, 4TO B Pe3y bTaTe UCHBLITAHUA
BeqMuMHa X NpPHMET 3HaueHHe, 3aKJIOUEHHOE B UHTepBaJe
(0, 1/3).

Pemweunne. BepoatHocTs Toro, uto X npHUMeT 3HaueHHe, 3aKJMO-
geHioe B HHTepBaje (a, b), paBHa NpHpalieHHIO QYHKIHH pacnpefeseHus
Ha 9SToM HMHTepRale: P (a < X < b)=F (b)—F (a). Tlosoxus a=0,
b==1/3, noayuum

PO< X<1/3)=F(1/3)—F (0)=
=[(G/4) £+3/41 oy /5 —[(3/4) X +3/4]5=0=1/4.

253. Cnyuvaiinas Bemuunna X 3ajaHa Ha Bcedt ocH Ox
¢yukuuei pacnpepenenus F (x)=1/24-(arctg x)/n. Hafitu
BEPOSATHOCTb TOrO, YTO B pe3yJbTaTe HCMHITAHHS BeJHYHHA X
OpHUMET 3HaueHHe, 3aKJjloueHHoe B HHTepBase (0, 1).



254. Cayuaiinas BeqnuuHa X 3ajana QyHkKuueh pacmpe-
IeJIeHH s

0 npH x<—2,
F(x)={ 1/2+(I/m) arcsin (x/2) npy —2 < x <2,
1 npH x>2

Ha#ith BepoaTHOCTH TOro, 4TO B pe3dyJbTaTe HCMBITaHUS Be-
anynHa X TNPHMET 3HayeHHe, 3aKJIOUeHHOe B HHTepBaJe
(-1, 1).

255. dyHxuya pacnpefieeHHs HenmpepbBHOH cayuaiiHof
BeqMYHHBl X (BpemeHH O6e30TKa3HOf paGoThl HEKOTOpOro
ycTpoiictBa) paBHa F (x)=1-—e~*'T (x >0). Haiitu Beposr-
HocTb 06e30Tka3sHOl paboTel ycCTpoicTBa 3a Bpems x>T.

256. Cayuaiinas Bequuusa X 3ajaHa dyHKilueil pacrpe-
JeneHust

0 npu x <2,
F(x)=< 0,5x mpu 2< x<4,
1 npH x> 4.

HaiiTu BeposTHOCTH TOro, 4TO B pe3yJsbTaTe HCHBbITaHUA X
npuUMeT 3HaueHue: a) MeHbitee 0,2; 6) MeHbiliee Tpex; B) He
MeHblee TpeX; I') He MEHbllee MSATH.

Pemenne. a) Tak kak npn x<<2 dyugkuna F (x)=0, 7o
F@©, 2)=0,T. e. P(X<0, 2)=0; )

6) P(X<3)=F(3)=[05x—1]4-3=1,5—1=0,5;

B) cobbiTna X =3 B X < 3 NPOTHBONMOJOKHEI, NoTOMY P (X = 3)+
+ P (X < 3)=1. Orciona, yuntbidas, uro P (X < 3)=0,5 [eM. n. 6)],
noayunM P (X =3)=1-—0,56=0,5;

r) CyMMa BepoOSITHOCTell NPOTHBOMOJOMHBIX COGLITHA paBHa eAWHHUE,
nostomy P (X=5)+P (X <5)=1. Orciona, ucnoabays ycJaobHe,
B CHJy KoToporo npH X > 4 ¢dyHkuus F(x)=1, noayuuM P (X =5) =
=]—P(X<5)=1—=F@H)=1—1=0.

257. Cnyuaiinasa BenMuuHa X 3ajana dyuxuueit pacnpe-
JeNeHHa

0 npu x<0,
F(x)={ »* mpu 0<x<],
I opn x>1.

HaiiTi BeposTHOCTb TOro, 4TO B pe3yjbTaTe 4YeTHIPEX He3a-
BHCHMBIX MCMBITaHHI BeqHYHHa X DOBHO TPH pasa MpPHMeET
3HayeHHe, MpUHaIJsexaiee HHTepBanay (0,25, 0,75).

258. Cayuafinas BeauuHHa X 3ajaHa Ha Bcelt ocH Ox
dynkuuedi pacnpepenenus  F (x)=1/24-(1/x) arctg (x/2).
Hafitn BO3MOXHOE 3HAa4YeHHE X;, YAOBJETBOpSAIOLiee YCAOBUIO:
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c BeposATHOCTHIO 1/4 ciywaiinas BeawywHa X B pesyJbTaTe
HCTIBITAHUS TPUMET 3Ha4yeHHe, GoJibllee X;,

Pewenne. Cobmtua X<x;j ¥ X > x;—NpOTHBONIOJOXKHbIE,
nostoMy P (X< x)4P (X > x;)=1. Caepoareavio, P (X<<x)) =
=1-—P (X > x)=1—1/4=3/4. Tak kak P (X =x;)=0, To

PX<x)=P (X=x1)4+P (X <x)=P (X < x)=3/4.
To onpegencHuio GyHKUHM pacnpelesenng,
P (X < x)=F (x1) =1/24(1/m) arctg (x,/2).
ChnegoBaresibHO,
1/2+4-(1/m) arctg (x1/2) = (3/4), uan arctg (x,/2) =n/4.

OrcioRa x1/2=1, nan x;=2.

259, Ciyuafinas BeqauuwHa X 3ajaHa Ha BceH ocu Ox
¢dyukuueir pacnpezenenus F (x)=(1/2)4- (1/xn) arctg (x/2).
HaiitTu Bo3MOXHOe 3HaueHHE X,, YAOB.JETBOPSIOLIEE YCAOBHIO:

¢ BeposTHocTeio 1/6 cnyuafinas BeauyusHa X B pesyJbraTe
HCOBITaHHS TPUMET 3HaueHHe,

F) GoJiblliee x,.
F S 260. MuckpetHas cJayyaii-
ll Has BesqMyHHa X 3ajaHa 3aKo-
2 ] HOM pacrnpejesieHus
5 | : X 2 4 7
) “-l'—} | p 05 02 0,3
|
| : Haiitu dynkumio pacnpegesne-
’ : , Hus F(x) ¥ HayepTUTH ee rpa-
0z &7 z duK.
Puc. 6 Pewenne. 1. Ecmn x<2,

To F(x)=0. IeiicTBUTenAbHO, 3Ha-
YeHui, MEHbIUKX wucJaa 2, BeanunHa X He mpuuumaer. CiefloraTelbHo,
npu x<<2 ¢dynkuna F (x)=P (X < x)=0.

2. Ecan 2 < x<<4, 10 F (x)=0,5. HeiicTBuTeNbHO, X MOXeT npu-
HATb 3HaYeHue 2 c BepoATHoCThIO 0,5.

3. Ecaim 4< x<<7, 10 F(x)=0,7. HeficThHTenbHO, X MOXeT
NPUHATL 3Haveline 2 ¢ peposTHocThio 0,5 M 3sHauenwe 4 ¢ BeposiT-
woctbio 0,2, caenoBaTenbHO, OAHO W3 STHX 3HaueHHH, Ge3paainyHo
Kakoe, X MOXeT NpPHHATb (MO TeopeMe CJOKEHHS BepOATHOCTER Hecos-
MecTHBIX coGuTHit) ¢ BeposiTHocThiO 0,54-0,2=0,7

4. Econ x > 7, 10 F (x) =1. Hehcrputenbno, cobuthe X <7 aocto-
BepHO M BePOATHOCTb €r0 PaBHA eXHHMLC.

Hrax, nckomas pyHKUMS pacnpejencHH HMeeT BHA

0 nmpn x<2,
0,5 nmpn 2< x4,
F®y=1 o7 npp 4 < x<<7,
1 npp x>7.
I'papuk srofi ¢pyHKuMM npuBesen Ha pHc. 6.
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261, [IuckperHas ciaydyaliHas BeJMYHHA 3aJaHa 3aKOHOM
pacnpeneneHus
3 4 7 10

p 02 01 04 03
Hafitu ¢yHnkuMio pacnpezneseHHs H NMOCTPOUTh ee rpaduk.

§ 2. MnotHoCtTL pacnpegeneHns BeposTHOCTEM
HeNpepLIBHOK CAYYANHON BenWUMHDI

ITromnocmero  pacnpedesenusn eeposmnocmerl HenpepwsHoli caysadi-
Hod seAuduns. HA3HIBAOT MNepPBYIO MPOH3BOAHYI0 OT GYHKUMH pacnpele-
aenus: f(x)=F' (x).

YacTo BMeCTO TepMHHA «IIOTHOCTh PACMpPeReICHHSA» HCNOJb3YIOT
TEPMHHBl «IJIOTHOCTh BepofiTHocTell» M «andbepeHLUHaNbHASA PYHKIHSAN,

BepoaTHocTs TOro, YTO HenpepbiBHas chayuyafiHas BeJMuHHa X npu-
MeT 3HaueHWe, NPHHaLIeXalllee HMTepBany (a, b), ompesmenserca pa-
BEHCTBOM b

Pa<X< b)=S f(x) dx.
a
3Haf NJAOTHOCTL PacnpeeNeHHs, MOXHO HafiTH QYHKIHMIO pacnpege-
X
Jenns F (x) = S f(x) dx.
-

MnoTHocTe pacnpefefeHHA 06aajaeT CALYIOMHMH CBONCTBaMH:
CeotictBo 1. Ilromuocme pacnpedesenus neompuyamessua, m. e.
fx)=0.
CBolicTBO 2. Hecobcmsennoil unmeepas om naomrocmu paenpe-
o

Oesenus 6 npedesax om —eo 00 o pasen eduruye: S f(x)dx=1.

-®
B yacTHOCTH, eC/H BCe BOSMO)Kbele 3HaYeHNs CIyqaiHON BeJHUHHBI

npHHajJexXar HHTepBany (@, b), To Sf(x) dx=1.

a
262. Nana dyHKuus pacnpefiesieHHsl HeNpepLIBHOA cay-
yaiiHo# BeJUYUHEI X
0 npa x<<O0,
F(x)={ sinx mnpu 0<x<<n/2,
1 npu x> n/2.
Haittu nyoTHoCTh pacnpejeneHus f(x).

Pemenne. IlnotHocTs pacnpenesienns pasHa nepBofi NpoH3pogHof
OT GYHKUHH pacnpejeseHHs:

0 npy x<0,
F()=F (x)=14 cosx npn 0< x<n/?,
0 npu x> n/2.

3amerum, yTo Npy x=0 [poussoAHas F’ (x) He cyllecTByerT.
o1



263. Jlana ¢yHkuHs pacnpeiesieHMsl HENpPepbIBHOH Cly-
yafiHOH BeJMYHHE X:

0 npd x<0,
F(x)={ sin2x npu 0 < x<<m/4,
1 npH x > /4.

Hafith nioTHOCTh pacnpeaeneHust f(x).

264. HenpepriBHas cayvaiiHas BeauyuHa X 3ajaHa
MJOTHOCTBIO pacnpepenenus f(x)=(3/2)sin3x B uHTepBase
(0, m/3); BHE 3TOro MHTepBaja f(x)=0. HaiiTn BeposiTHOCTD

Toro, uto X NpHUMeT 3HaueHHe, NMpHHajJexKaulee UHTepBaay
(/6, w/4). ,

Pewenne. BocnoabayeMca dopmyaoit P(a < X < b)=S f (x) dx.

a
Mo ycaosuw, a=n/6, b=umn/4, [(x)=(3/2)sin3x. CnenoparensHo,
HCKOMasi BepOSiITHOCTb "
n

P (n/6 < X < m/4) = (3/2) S sin3x dx= V' 3/4
n/6
(BHKJ[aIlKH TMPEeROCTaBAAECTCA BHNOJMHHUTDL 'w'raremo).

265. HenpepriBHas caydafiHas BeaHyuHa X B MHTepBaje
(0, o0) 3ajaHa NJIOTHOCTBIO pacnpeaeeHus f (x)=oe~%*(a>0);
BHe 3Toro HMHTepBajda f(x)=0. Haiitu BeposTHOCTB TOTrO,
yro X NpHMeT 3HayeHHe, MPHHaMJIexKalee HHTepBaay (1, 2).

266. IlnoTHOCTH pacmpeseeHHs HenpepPHIBHO# ClyuyafiHol
BeqMuHHEl X B MHTepBante (—m/2, m/2) paBHa f(x)=
= (2/m) cos® x; BHe storo uHrepBaJa f(x)=0. Hafitu Bepo-
fITHOCTD TOFO, YTO B TPeX HE3aBUCHMHIX HCOBITaHUAX X
NpUMeT POBHO [iBa pa3a 3HauyeHHe, 3aK/IOYeHHOe B HMHTep-
Baqe (0, m/4).

267. 3anaHa NJOTHOCTb pacnpefiesieHHs1 HENPEepPHIBHOM
cnyvafiHoft BeJHUMHBl X:

0 npu x<<0,
f(x)={ cosx mpu 0< x<<m/2,
0 npu x> w/2,

Hafitu dynxuuio pacnpeaenenus F (x).

Peuenne, Hcnonbayem gopmyay
X
Fx)= S f (x) dx.
-0
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Ecan x<<0, 10 f (x}) =0, cneloBareanbHo,
0
F (x)= S 0 dx=0.

Ecan 0 < x<< /2, TO -

X

F (x)= S 0dx+Scosxdx=sinx.

-® 0
Ecaun x > n/2, To
0 n/2 x n/2
F(x)= S 0dx+ S COsxdx+S 0 dx=sinx =1.
- 0 n/2 0

Hrak, nckomas QyHKLUHS pacnpefesieHus
0 npy x<<0,
F(x)=4 sinx mpu 0< x<<n/2,
1 npu x> n/2.
268. 3ajaHa NJOTHOCTb pacCnpejeseHusi HelpepLBHOM
cay4yafiHOH BeJHYHMHB X:
0 npu x<<0,
f(x) =4 sinx npu 0 < x<<m/2,
0 npu x > n/2.
Haiith ¢ynkumio pacnpenenenus F (x).

269. 3ajaHa MJIOTHOCTH pacnpeeseHus HenpephiBHOI
cnyyafiHOH BeJMYHHBI X:

0 npn x<1,
f(x)={ x—1/2 npn 1 <x<2,
0 npy x>2.

Hafitu ¢ynxuuio pacnpenenenus F(x).
270. 3ajaHa IJIOTHOCTb paclpele/ieHHs HEMpepLIBHON
ciiyyaiiHOH BeJIMYHHB X

0 npu x << n/6,
f(x) = 3sin3x mnpu n/6 < x < n/3,
0 npu x> ®/3.

Hafith ¢yukuuio pacnpefienenna F (x).

271. IlnoTHOCTb pacnpegesieHus HenpephBHOM CaydyaliHOM
BeJqHUHHB X 3afiaHa Ha Bcefl ocH Ox paBeHCTBOM [ (x) =
=4C/(e* +-e~*). HailiT nocrosiHHbifi napamerp C.

Pemenne. InoTHocTh pacnpefenieHHs f(x) ROMKHA YAOBJETBO-

-4
PATb YCJOBHIO S f (x) dx=1. TlotpeGyem, uTOGH 5TO yCJIOBHE BHINOJ-
-
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HAJAOCH AJs 3ajaHHOM d)yHKuuH'

4c S =

¢ _d
x
-
HaitzeM cHauaja HeonpeResIeHHbIR HHTerpan:
dx (et dx
Sex-f—e-"_ 1+ e2¥
3aTem BLMMCAMM HecoOCTBeHHbIT HHTerpam:
® 0 b

dx . dx
S e*+e-*‘“af'."3xge*+e- + i 25‘*"+e-x=
0

-

Orclona

=arctg e¥,

= lim arctge¥
a—>-o

= lim ({arctgl—arctg e“]+ llm [arctg eb-arctg 1]=n/2.
a—>»—-u
Taknm o6pasoM,

+ lim arctgexl =

@®

dx n
S eXj-e=X¥ 7 (**)

TMoactaBue (#+) B (%), OKOHuaTeabHO mMoayunmm C=1/2x.

272. IlnotHocTh pacnpenesieHUs HenpepeIBHON caydaiiHoil
BeqHuHHE X 3ajaHa Ha Bcefi ocH Ox paBeHCTBOM f(x) =
=2C/(1 + x*). HajiTu nocrosiuHmit napamerp C.

273. IlnotHocTh pacmpeseneHHs HeMpepHiBHOI clyyaiiHol
Bequyuibl X B uHTepBase (0, m/2) paBHa f(x)=Csin2x;
BHe 9TOro HHTepsaia f(x)=0. HaHith noctosuubii napa-
metp C.

274, TlaotHoCTh pacnpefie/ieHHA HeMpepbBHONH cayyaki-
Hoit BenuunHbl X 3ajgaHa B uHTepBade (0, 1) paBeHcTBoM
f(x)=C-arctg x; BHe sToro wunrtepBana f[(x)=0. Haiitu
nocTosiHHBIA napamerp C.

§ 3. Yucnosnie XapaKTePHCTHKHM
HenpepsLIBHLIX CRYUAHHLIX BEAMUYHH
Mamemamuneckoe oxudanue HenpepusHod caydainod seauwunvt X,

BO3MOXKHLIE 3HAYCHHS KOTOpOi’l npuHaajexar Beeit ocn Ox, onpeaenasaercs

PaBeHCTBOM
-4

MX)= § xf () d,

-



rae f(x)—nnotrocTs pacnpelenenns cayuafinolt Beanunnni X. Ilpeamo-
Jlaraercsl, 9TO MHTErpaj CXOAHTCH abCOJIOTHO.
B yacTHOCTH, ec/IH BCe BO3MOMKHble 3HaueHHS NPHHAAJIEKAT HHTEp-
Banay (a, b), 10 R
M (X)=S xf (x) d.
a

Bce cpoficTBa MaTeMaTHueCKOro OXHAaHHA, YyKa3aHWble BHIeE AJs
INCKPETHHX cayualiubiX peanuan (cM. rn. IV, § 3), coxpamsiorcs u mas
HenpepuBHLIX BEJHYHH.

Ecan Y =@ (X) —¢pynxuua cayuafiHoro aprymenta X, BO3MOXHbiE
3HayeHHs KOTOpPOro mprHajnexar scelt ocu Ox, TO

@

MipX)N= § o(f () ox.
-0
B uacTHOCTH, €CJH BO3MOXKHbIE 3HaueHHA X NpHHAAJeXAT HHTEp-
Bany (a, b), 10 )
Mip (X)={ o7 a.

a

Ecan maTemarHueckoe oXXuianwe M (X) cymectByer M KpuBas pac-
npellesieHHsl CHMMETPHYHA OTHOCHTEJbHO mnpsiMolt x=C, 10 M (X)=C.

Modoid M, (X) HenpepuiBHOft cayuwafiHoll BeauunMs X HasnBawT
To ee BO3MOXKHOe 3HaueHHe, KOTOPOMY COOTBETCTBYET JIOKAJbHBI MaKCH-
MyM NJIOTHOCTH pacnpefiesieHns. B uacTHocTH, ecan pacnpegenenue
MMeeT ABa OAMHAKOBHIX MaKCHMyMa, TO €ro HasblBAlOT GUMOOGALHBIM.

Meduarod M, (X) HenpepuiBHON cayuvafiHofi BeaMyHHW X Ha3bIBaIOT
TO ee BO3MOXKHOE 3HaueHHe, KOTOPOe ONpeReNsieTCH PaBeHCTBOM

PIX < M, (X)]=P [X > M, (X)).

TeoMeTpHueCKH MeRHaHy MOXKHO HCTOJMKOBaTh KaK TOYKY, B KOTOPoOfi
opauHara f(x) meqMT nomonaM IIOHIAAb, OFPaHKuEHHYIO KPHBO# pac-
npenenenns.

Hucnepcusa nenpepvignoli cayuaiinod eesuwuns: X, BO3MOXKHHE 3Ha-
uyeHHS KOTOpOR MpHHamIexar Bceil ocH Ox, onpefeNfeTC PaBeHCTBOM

-4
D(X)= { (x—M 011 (9 dx,
-
HIY PaBHOCHJAbLHbHIM PAaBEHCTBOM
-]
DX)= | # () dr—1M 0P
-
B YaCTHOCTH, e€CIH BCe BO3MOXHBIE 3HaueHus X NpHHaAJNECIKAT HH-

TepBany (a, b), To R

DX)={ [x—M (012} (x) ax,

a



iy
b

D (X) = x*f () dx—1M Q012

Bce cpofictBa AuCMepcHH, yKas3aHHHle Bbille A AHCKPETHBIX CAY-
vaiinbix BesHuuH {cM. ra. IV, § 3), coxpaHsiorcs M A HenpepbIBHBIX
BeJIHYHH.

Cpednee keadpamuveckoe OmMKAOHeHUe HenpepewHol caysairodld ee-
AUdUHSL OTIpeflefifieTcsl TaK XKe, KaK W AJAA AHCKPETHOR BeNMYMHBL

¢ (X)=VDX.

Ecan Y =@ (X) —dynkuna cayualtnoro aprymenta X, HpHuYeM Bo3-
MOXHBIe 3HaueHHSi X NpHHapdexaT Bceit ocH Ox, TO

Dip(X)l= { lo(m—Mio N*/ () d,

RJIH
©

DloX1= { 920 (») dx—1MIp 1.

B 4aCTHOCTH, eC/IH BCe BO3MOXHEle 3HAueHHs X NpHHajJIeKaT WH-
TepBany (a, b), T0 b

D e (X)] =S o () —M[p(X)]I* (x) dx,

HIH :
Dl (01 ={ ¢* (1 f (1) dx—IM [ COII*,

Hauanenoui meopemuseckuld momenm nopsdka k Henpepwsnod cay-
qadnol eeaudutor X onpefensieTc PaBeHCTBOM

@®
V= S xEF (x) dx.
-0
Lenumpaaouoid meopemudeckull momenm nopadxka k HenpepugHot
caydaldnod eeausunnt X onpeleisieTcsi pPaBeHCTBOM
o
me={ x—M 01 (9 ax.
-0
B uacTHOCTH, ec/iH Bce BO3MOXHble 3HaueHHss X NpHHamIeKar AH-
TepBany (a, b), To
b b
ve={ ) de,  pa={ x—MCOI (1) ax.
a

Ouesuano, uro ecan k=1, To vi=M (X), pi=0; ecan k=2, 10
pe=D (X).
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IlenTpanbhbie MOMEHTH BHPAXAIOTCH Hepe3 Hayanbuble MOMEHTH RO

dopmysnam:
fa=Vg—Vy,

Ny == V3—3vyVg +2vj,
Py = vy —4vyvy-i- 6vyvg—3vy.

275. Chyuvaiinas BeanynHa X 3ajasa NJOTHOCTHIO pac-
npegenenns f(x)=2x B unntepsane (0, 1); BHE 3TOrO MH-
TepBaaa f(x)=0. Hafitn mMaTemaTHueckoe oXKJaHHe BeJH-
unner X.

Pewenne. Henoabiyem dopmyay
b
MX)= § xf (x) dx.
a

Noacranns a=:0, b=1, f(x)=2x, noayunn
1 1 1
M=2{ xxdr=2 [ ax=/30|=2.
6 0 0

276. Cnyuaiinas BenuwuuHa X 3alaHa NJVIOTHOCTBIO pac-
npepenenns f(x)=(1/2)x B unrepsaze (0; 2); BHe 3TOre
nutepBana f(x)=0. HafiTn mMatemaTHueckoe OxHjaHHe Be-
JnuuEs X,

277. Cayvaiinaa BenuunHa X B uHTepBaje (—c, ¢) 3a-
laHa NJoTHOCTBIO pacmpeaenennsn f(x)=1/(a} c?=x%); mue
sroro HHTepBaJaa f(x) =0. Halitn maTeMarHyeckoe oXHlaHHe
BeJINUHHE X. ,

Pewenne. Henonbsyem gopmyay M (X)= S xf (x) dx. Tloacra-

a
BHB 8= —¢, b=c, f(x)=1/(n VY cB—x%), nonyuum
&
] x dx
MX)== \ ———=.
n 2, Y E—x?

YuRTHBas, YTO NOAMNTErpaibHas QyHKUHS HeueTHast M Npefesbl HHTET-
PHPOBaHHA CHMMETPHYHB OTHOCHTENLHO Havala KOOPAHHAT, 3aKJlouaeM,
yTO MHTerpan pasen Hyao. Cienonatenbno, M (X)=0.

10T pesyabTaT MOXKHO NOAYYHTL CPaszy, ec1y NPHHATE BO BHEMa-

HMe, YTO KpHBas pacnpefesieHHs CHMMETPHYNA OTHOCHTENLHO  TPAMON
x=0.

278. Cnyyaiinas eanunHa X 3ajlaHa NJOTHOCTBIO Bepo-
ATHOCTH (pacnpesetenune Jlannaaca) f(x)=(1/2)e-!*l, Halitu
MaTeMaTHyYecKoe oxujlanie Beanunun X.
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279. CayuafiHaa BeauuyuHa X 3afaHa INVIOTHOCTBIO pac-
npenecsenus f(x)==c (x*--2x) B unrepsane (0, 1); BHe 3TOro
uuTepBana f(x)==0, Haiitii: a) mapametp ¢; 6) MaremaT-
YecKoe OXHJaHue BeJHyHHB X.

280. Hafith mMaTeMaTHUeCKOE OXHJaHHe cayuyaliHoH BeJH-
yuepl X, sagaHHoi yHKUMEH pacrpeieseHHs

0 mpwu x<0
F (x) = { x/4 npu 0< x4,
1 npwu x> 4.

Pewenne. Hailgem nioTHocts pacnmpefefieHHs BeJHuHHH X
0 npn x 0,
fx)=F (x)={ 1/4 mpn 0 < x << 4,
0 npm x>4
HaftzeM HcKoMOe MaTeMaTHRUecKOe OXHUKaHHe!
4 4

M (X)=S xf (x) dx=S x-(174) dx=2.
[1] 0

281, Cnyuafinas BeinuyMHa X, BO3MOXHbIE 3HaYEHHS
KOTopo#t HeoTpuLaTe/bHbl, 3ajjaHa PyHKUHER pacnpeae/ieHus
F (x)=)~—e-%* (a > 0). Hafitu maTemaTHUecKoe OXHIaHHE
BeUYHHH X.

282. Cayuvaiinana BeiumunHa X 3ajaHa MJOTHOCTbIO pac-
npeneneHus f(x)=(1/2)sinx B unreppane (0, n); Bre 3TOrO
yhrepBana f(x)m 0, Hafith MateMaTHYeCKoe oXuAaHue
byHruun Y w @ (X) = X* (He HaxoAA NpejBapHTENLHO MJIOT-
HOCTH pacnpejieneHus Y).

Pewenue, Bocnoabsyemcs dopmynofi ana BbUKCICHHA MaTeMa-
THYeCKoro OXKHAZaHUA ¢QyHKIUH @ (X) oT caydadiHoro aprymenra X:
b

Mg (01={ o/ dr
a
FAe @ U b~—KOHUK HHTEPBada, B KOTOPOM 3aKJIOYEHbl BO3MOXHbIE 3Ha-
venns X. Ioacraeaas @ (x)=x2, f(x)=(1/2)sinx, a=0, b=na u uu-
TerpHpys MO HACTAM, OKOHHATENbHO NOTYYHM
i

M (X?) =-;—§ x3sin x dx = (n®—4)/2.

283. Cnyuafinas BeauuuHa X 3aflaHa NJOTHOCTBIO pac-
npeaeneHus f(x)==cosx B unrepBase (0, m/2); BHe 3TOrO
utitepBaia f(x)=0. HalitTu MaTeMaTHYecKoe OXHAaHHe
OyHKUHH Y =@ (X) = X* (He HaxOAA NMpeABapHTENLHO MJIOT-
HOCTH pacnpejenenus Y).

98



284, Cayuafinas Benuuusa X 3ajaHa IJIOTHOCTBIO pac-
npeaenenus f(x)=x-+0,5 B uurepBase (0, 1); BHe 3TOrO
nHTepBaga f (x) =0. Halitu MaTeMaTHuecKoe OXnJaHHe DYHK-
oud Y= X3 (He HaxoAs INpejBapHTENIbHO IJIOTHOCTH pace
npejenenus Y).

285. CnyuaiiHaa BejquuMHa X 3ajaHa ILIOTHOCTBIO page
npeapenenusa f(x)==2cos2x B unrepnase (0, m/4); BHe 3TOTO
uHTepBaJja f(x)=0. Halitn! a) mony; 6) mepuany X.

Pemenne. a) Jlerko yGeantbesi, ure ¢yuxuma f(x)=2cos2x
B OTKpEITOM HHTepBale (0, n/4) HE uMeeT MaKcHMyMa, nostoMy X Mony
He HMeeT.

6) Haiizem Memuany M, (X) =m,, ncxoas ¥3 onpejeeHHs MeAHaHH.
P(X <m)=P (X > m,), uau, uro 10 Xe, P (X < m,)=1/2.
YunTLIBASA, YTO 1O YC/AOBHIO BO3MOMHble 3HaueHHs X TOJOKHTeAbIb,

fMepenHiieM 3TO PaBeHCTBO TaK:

)

PO <X<m)=1/2 nan 2 S c0s 2x dx == sin 2m, = 1/2,
1]

Orciona 2m,=arcsin 1/2=n/6, CnejoBare/bHO, HCKOMaf MeAHaHa
my==a/12,

286. Cnyua#inas BennuyuHa X B MHTepBase (2, 4) 3azaHa
IVIOTHOCTBIO pachipenedenns f(x) = — (3/4) x3 - (9/2) x—6,
BHe 3TOro uHTepBasa f(x)==0. Hafitu moay, MaTemMaTHueckoe
OXHJaHHe H MeINaHy BeJHYHHH X.

Pewenne. IpeacraBnM njoTHoCTb pacnpeletenns B Buge [ (x)=»
=—(3/4) (x—3)%24-3/4. Orciola BHAHO, YTO NMPH x=3 NJIOTHOCTb pacs
npefeeHNs JOCTHraeT MaKCHMyMa; cjefioBaTesbHo, My (X)==3. (Pasy-
MeeTcsl, MOXKHO Obljlo HaiiTH MakcHMyM MeToAaMH JAudxpepeHLHaIbHOrO
HCYHCJIeHNs . )

KpHBas ;acnpene.nennﬂ CHMMETPHYHA OTHOCUTENBHO APAMOH X ==3,
nostomy M (X)=3 1 M, (X)=3.

287, Cnyvaitnaa Beanuuna X B MHTepBate (3, 5) 3ajana
NJOTHOCTbIO  pacnpefienieHusl [ (x) = —(3/4) x*+ 6x—45/4;
BHe 3TOTO MHTepBana f(x)=0. Haiitu Mony, MaTeMaTHuecKoe
OXHJaHHe U MegHaHy X.

288, Cnyuafinas BenuwuusHa X B HHTepBaje (—I, 1) 3a.
JaHa MJIOTHOCTBbIO pacnpenenenus f(x)=1/(n YV 1—x); BHe
sToro uutepBaja f(x)=0. Haiitu: a) mony; 6) mepuany X,

289, Cnyuyafinas BeaumuuHa X npu x>0 sajaHa nJjor-
HOCTbIO BEPOSTHOCTH (pacmpenenende BefiGy.ana)

[0) = 2 xr-sesn
[(x)=0 npu x <O0. Haiitu mony X.
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290. [oxasaTh, YTQO MaTeMaTHUeCKOe OMKHZAHHE Hempe-
PHIBHO# CcAydaiHONl BeNHUHHBE 3aKJIOUEHO MEXKAY HaAUMEHb-
WHM H HauGoJbILIHM ee BO3MOXKHBIMH 3HAUYEHHAMH.

Pemenune. llycte X—HenpepuBuaa clydaiitag BeJH4YHHa, 3a-
HAaHHAs MJOTHOCTBIO pacnpeieneHus f(x) Ha orpeske [a, b]; Bue 3rOTO
orpeska f (x)=0. Torza a<<x<b. YuutniBas, uro f(x) >=0, nonryunm
af (x) & xf (x) << bf (x). Tlponuterpnpyem 970 ABOHHOe UepaBeHCTBO B
npegesax ot a o b

b b b
an(x) dx<Sxf(x) dx<bS f (%) dr.
a a a

ITpunumasa 8o BHUMaume, 4TO
b b

S ) dx=1, S xf (x) de=M (X),
a

OKOHYATEAbHO MOAYUHM asm M (X) << b.
291. oxasats, 4to ecau lim [xF (x)]=0 u lnn [x(1—
Xt -
—F{x))]=0, 10 .
M(X)=§[1—F(x)]dx- { Fdr.

Yrasauue. Hueen

@ [1] @
M(X)= S xf (x) dx= S xf (x) dx-I-Sxf(x) dx.

3amenuts f(x) B nepsoM cJaraecMoM Ha F* (x), a 80 BTOPOM —HA
N—=F@.
292, Cnyyailnas BequuyuHa X B HHTepBaste (—¢, ¢) 3a-

JaHa TLIOTHOCTBIO pacnpeaenenus f(x)==1/(nV c*—x3), Bue
storo uHTepBana f(x)=0. Halitu nucnepcuio X.

Pemenne. DByaem uckaTe jucnepcuio no ¢opmyne
b

DX = 1x—M CO1f (9 ax.
a
HoxcraBasa M (X)=0 (kpusas pacrlpenenelmﬂ CHMMETPHUHA OTHOCH-
TeabHO mpsamoit x =0), a=—¢, b=¢, f(x)-l/(n Y a—+2), nonyunm
[
2 dx

D (X)= f —-5‘ ad .

)= Vca_x= Va—g
Caenae noAaCTaHOBKY x=csin ¢, okoRuarensHo umeeM D (X)=c3/2,
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293. Cayuafinas Beanunna X B uHTepBase (—3, 3) 3a-
Jana NJOTROCTbio pacnpenesenns f(x)=1/(n /9 —x?); pue
storo HHTepsaaa f(x)=0. a) Ha#itu ancnepcuio X; 6) uro
BeposiTHee: B pe3y.bTaTe HCHLITaHHA OKaxercsi X < 1 nau
X>1?

294. [oxasaTb, YTO AHCNEpCHIO HenpepbiBHOH cayvailiHof
BeJNuYHHbl X MOXHO BBLIMHCJAHTB NO QoOpMYy.ie

D(X)= { (0 dee[M(X)P.

Ykasanne. Bocnoabaosarecs dopmysoft
L 3

DX)= { lx—M X2} () dx

-
L4

A PaBeHCTBAMH S xf (x) dx =M (X), S [ (x)dx=1.

295. Cayvaitnas Beanunna X B uHrepsane (0, 1) sanana
DNOTHOCTBIO pacnpefedenna f(x)=(1/2)sinx; BHe 3toro
nATepBaaa f(x)==0. Haitith aucnepciio X.

Pewenne. Hafizem ancnepcuio no gopmyae
b

D (X)={ »f (9 ax— M Q0P
a

Toacrasus ciona M (X)=mn/2 (kpuBas pacnpene’eHHs CHMMeTpPHUHA
OTHOCHTeNBHO NpAMOA x=11/2), a=0, b=~r, [ (x}=(1/2) sin x, noayaum

D(X)=—;—§x' sinxdx—[-’%]z. )
0

IBakap #HTErpHpys Mo YacTaMm, Hafiem
E 3

S x2sinx dx=n?—4, (ee)
0
MozcTaBup («x) B (x), OKoHuaTeabHo nodyunM D (X)=(a?~—8)/4.

296. Cryvainas Beanunna X B untepsaae (0, 5) 3aaana
IJIOTHOCTBIO pacnpeaefenus f(x)=(2/25) x; BHe 3TOro wm-
TepBana f(x)==0. Ha#iru aucnepcuio X.

297. Hafitu ancnepcuio cayvaitnoi seanuunm X, 3ajau-
HoO# (QyHKuHe# pacnpeseseHus

0 npu x<<—2,
Fix)={ x4+1/2 npn —2<x<2,
I npp x>2
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Pemenune. Hafizem naotHocTs pacnpepenesns;
0 mpn x<<—-2,
J(x)=F' (x)={ 1/4 mpy —2 < x < 2,
0 nmpg x>2
Hangem Mareuamqecxzoe OKHAAHHe

M(X)= S *f (x) dx= S %+ dc=0
-2 -2
(noaunTerpanbHan GYHKUHA HeueTHas, Npefiell HHTErDHPOBAHHS CHM-
METPHYHBI OTHOCHTEJIbHO Hayaja Koopmma'r).
Hafinem HckOMYIO AHCMepCHIO, YuHThigad, uTo M (X)=0:
2 2 2
1 2 4
= — 2 === 2, — = — 2 =
D(X)= 82 [x—M (X)]2 f (x) dx S o dx=1 §x dx=.
298. Cayuvafinas BenHyMHa 3ajaHa QyHKuMell pacnpene
JIeHHsA

F 1—x3/x® mpu x 2= x, (x, > 0),
(%)= 0 npu x < X,.
Hafitu MaTeMaTHYEeCKOe OXHIaaHHe, JAHCNIEPCHIO H cpeauee
KBaJpaTHYeCKoe OTKJOHeHHE X.

Y kasanwe, Hafith cnauana RIOTHOCTL pacnpenesieHHsI, HCTOMbe
soBath ¢opMyTy

@®
D(X)={ # ) dx—M ()1
-0
299. Cayvaiinasn BennuynHa X B unreppate (0, m) 3ajana
IJIOTHOCTbIO  pacnpepenenns f(x)=(1/2)sinx; BHe 3toro
uuTepeana f(x) =0. Hafitu aucnepenio pyurunr ¥ =@ (X)=
=X*, He HaXo[41 NpeaBapHTENBHO NJOTHOCTH pacnpeaee-
Hus Y.
Pemenne, licnonsayem dopmyny
b

Dip(X)1={ ¢ (9)} () dx— [M [ (X)II".
a
IT =x?, =(1/2)sinx, a=0, b=n, M X)}=
-%ICE;(%T- (32(24)/"2 (clfc.(?ana(q){ %gil.’l;,xnon‘;rqnu ; e (]

N
2_
D(X%:%S‘x‘ sinxdx—[“ > 4']’. )
0
Hnterpupya no vacTaM, Halifem
n
§x‘sinx dy=nt—12n2}-48. (++)

Moactasue (++) B (»), okOHuaTeabHO HMeeM D (X2)= (nt—16n2-}-80)/4-
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300. Cnyuaiinas BeawynuHa X 3ajaHa MJIOTHOCTbIO pac-
npezeneHns f(x)=cosx B uxrepsaae (0, mn/2); BHe 3TOro
HHTepBaga f (x) =0. Haiitn aucnepcuio pynkunn ¥ =¢ (X)=
=X?, He HaxoJa NpeABapHTEJLHO NJIOTHOCTH pachpezee-
HHA Y.

Ykaszaune. Hcnompsosare gopmyay

b
D g (01={ * () ] (x) dx—[M[p (X)1)?

a
H 10, ut0 M (X%)=(n2—8)/4 (cM. 3agauy 283).
301. Cayuafinan BeawunHa X 3ajaHa NJOTHOCTHIO pac-
npegenenus f(x)=x"e=*/n! npu x>0; f(x)=0 npn x <O0.
Haittn: a) martematnyeckoe oxujanve; 6) aucnepcuio X.

Pemenue. a) HafizeM MaTeMaTnHuecKoe OXHAaHHE:
o o o

M(X) =§ xf (%) dx=Fl!- § X.xne=*dx =7117 § xntle=%dx,

Bocnoab3yemcss Tak HashBaeMoM raMma-GyHRUHeli, KOTopas oOnpe-
ReJsieTCsl PaBeHCTBOM
L

T (n)= S xn=Te=%dy, *

0
Kak suauM, apryment (uenoe 9uciO n), CTOAIRHA NMOX SHAKOM raMMa-
¢dyHKUHYH, Ha eXHHnUy Gojbllle NOKasaTens creneHn GyKBH X, crodmedl
NOA 3HaKOM HHTerpala. CleRoBaTeNbHO,

S ptle=%dx=T (n+42), (++)
0

ToacTasue (++) B (¢), nonyuum
Mx)=20E2, (**2)
BocnonbayeMca CIeRyIOMUM CBOACTBOM raMMa-$yHKUMH:
T (n)=(@n—1)!

Kak BHIMM, raMMa-pyHKIHA OT [eJOro aprymeHTa papHa ¢akTopuany
OT apryMeHTa, yMeHblleHHOro Ha eaunuuy. ChenosarensHo,

F(n+2)=(n-1) (***%)
TMoacrasus (****) B (***), noayuum

M (%)= (ni-ll)x =m'(',',,-'-])="+‘-

6) Haiinem aucnepcuto. YunTtHBadg, 910
o

MX)=n+1, § aile=%dx=T (n+3),
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NOAYUHM
o0

D (X) =§x’f (x) dx—[M (X)]’=;l,-§x’-x"-e‘” dx—

—(n+1)? =7:—!-§x"+’e°x dx—(n+ 1)==-rﬁ';l.!+_"’l— (D)3 =

e N N NPEEY

HUrax, D(X)=n-1.

302. Cayyafinas seawuyuna X npu x>0 sajaHa nJor-
HOCTBIO pacrpene/ieHyMs (raMma-pacrpeyesienue)

1
P =gr gy £ (a>—1, B> 0)

f(x)=0 npu x < 0. Hafitu: a) mateMaTHYeCKO® OXKHAAHHE;
6) mucnepcuio X.

Vkasanne. Clenate noacta#oBky y==x/B H ucnoaL3osaTh
ramma-yHKURIO.

303. loxasaTb, 410 1Js MoGoA HenpepuisHOA cayvaiiuok
BeJAHYHHL! LEHTPaJbHbil MOMEHT fepBOro MOpAjKa paseH
HYJTO.

Pewenune. To onpeneeHHio UEHTPAaALHOrO MOMEHT2 TepBOTo
nopagka,
-

o« [
m={ k=M@= § @ a—Mx { Foa
Yuureisas, uto

S xf (1) dx=M (X) ® Sf(x)dx=l,

NONYYUM
ni=M (X)—M (X) =0,

304. JloxasaTb, u4TO OGBLIYHBIi MOMEHT BTOPOrO NOpsAKa
[ ]

;==S (x—0)*f(x)dx

-
HMeeT HaWMeHbLUee 3HaueHue, ecau ¢= M (X).
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Peurenue. IIpeoBpasyem p; TaK:

m=§ G—cpfinwr=§ (xc—me)+
+MX) = f ) dr= § (x—M (0 F () dr-

+2MX)—c] § =M1 ) x4+ IM O —cpt § Faan.

l'lpummaﬂ BO BHHMAHHWE DaBEHCTBA
®

S (x—=M (X)] [ (x) dx==py =0, S [ =M (X)]* f (x) dvepig,

§ f(x)dx==1,

ROy 4HM ,
pa= g+ [M (X)—c]*. ™
Orciona BuAHO, 4TO p-; HMeeT HauMeHblllee aNaveHne npu c=M (X),
910 H TpefoBatoCch JOK23aTh,

3amerum, 4to H3 (%) caepyer, uTO p,ap;—[M (X)—c]?, 1. e
HeHTPaJbHLIA MOMEHT BTOPOro MOPAAKA MeHbiie Ji060ro OGHMHOTO MO-
MEHTA BTOPOTO MOPAAKA, ecan ¢ # M (X).

305. Cnyuafinasa BeanuynHa X 3ajaHa INJIOTHOCTBIO pac
npegenenns f(x)=0,5x B untepsane (0, 2); BHe 3TOrO HH-
TepBana f(x)=0. HafiTh HavaibHbBIE H UEHTPaJbHble MO-
MEHTH NepBOro, BTOPOrO, TPeThero H YeTBepTOro NopsaKoB,

Pemeuane. Mo ¢opmyre

2
v,,==§ xkf (x) dx
HalileM HavajbHbie MOMEHTHI:
2 2
vi =§ x-(0,5x) dx=-% H vy =IS x3.(0,5x) dx=2;
2 2
v.=§r’-(0.5x) dx=3,2; v‘=§x‘-(o,5x) dx=l3§.

Ha#iaem uentpasibusie MoMeHTHl. LleHTpaabHuil MOMEHT 1epBOr0 ROPAAKa
moGoft cmyuaftsolt pesHUMHB Yy ==0.
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BOCHOJ’IBSyeMCﬂ (;)OpMYJlaMH, BBIpaxKalollHMH LEHTpallbHhle MOMCHTH
yepes HavyajbHbHE:

2 2 4
Mg =Va—V1; ug= Vg —3V1ve —!—2\73; Wy =Vj— 4vvg-+ 6vive— Ivi.

TogcTaBue B 9TH (opMyJu paHee HaliieHHblE HAYaNbHEE MOMEHTHI,
ROMYuHM: pg=2/9, ug=—8/135, p,=16/135.

306. Cnyuafinass BeauunHa X 3ajaHa NJOTHOCTHIO pac-
npeaenenns f(x)=2x B unreppane (0, 1); BHe 3TOrO HHTEp-
Bana f(x)=0. HaliTu HauanbHble H LEHTpajbHble MOMEHTHI
nepBoro, BTOPOTo, TPETLEro H YETBePTOr0 NOPAAKOB,

§ 4. PasHomepHoOe pacnpepeneHue

PagrosepHsin Ha3biBAIOT pacnpefieierie BepoOATHOCTell HenpepsIrNOi
cayuaiinolt BennunHbl X, eCH Ha HHTepBaje (a, b), KOTOpoMy npRHag-
JeXaT BCe BO3MOXKHHIE 3HAueHHA X, MJOTHOCTL COXPaHAET MOCTOAHNHOE
8HauyeHHe, a uMeHHO [(X)==1/(b—a); BHe 3TOrO0 uHTepBada [ (x)=:0.

307. TInoTHOCTL paBHOMEPHOT'O pacnpeAenieHHsi COXpaHseT
B MHTepBase (a@, ) mocTosHHOe 3HaueHue, paBHoe C; BHe
sToro MHTepBaja f(x)=0. HafiTh 3HaueHHE NOCTOAHHOTO
napamerpa C. :

308. llena geseHns wkaae aMnepmerpa pasHa 0,1 A,
Tlorasanna OKpyrasioT 1o Gawxaiiuero HEJOTO JAeJeHHA.
HaiiTh BepOSATHOCTH TOFO, YTO NPH oTcuere GyleT cAelaHa
own6ka, npepniwalomas 0,02 A.

PemenHne OmubKy OKPyrJeHHSi OTCyeTd MOMKHO paccMaTpHBaTh
KaK caydafiHyl0 BeqMuHHY X, KOTopas pacnpeieneia pDaBHOMepHO B
HHTEpBAaJNEe MeXAy JABYMSI COCEeIHHMH LeJbIMH fesiesHsAMH. TlaoTHocTb
pasHOMepHoro pacupejeneHus f(x)=1/(b—a), rie (b—a)— ATHHa HH-
TepBaja, B KOTOPOM 3aK.JIOYEHLI BO3MOXHBIE 3HayeHHs X; BHe 3TOro
unTepBada f(x)=0. B paccmaTpuBaeMoil 3ajaue JAaHHA HHTepnaJa,
B KOTODOM 3aKJIOueHb BO3MOXHNble 3Havenus X, papia 0,1, nosromy
f(x)=1/0,1=10. Jlerxo coo6pa3HTb, YTO OWHOGKA OTCYETa NPEBLICHT
0,02, ecan ona Oyler 3aKkjioueHa abnmepaane (0,02, 0,08).

Tlo dopmyae Pla< X < b)= S f (x) dx noayunm

a
0,08

P (0,02 < X < 0,08)= S 10dx=0,6.
0,02

309. llena geneHus IKajbl H3MepHTENABHOro mNpHGOpa
paBna 0,2. TToxaszanua npn6opa OKpyrafoT A0 GamxKaliuero
nenoro pefenxs. HafiTu BeposiTHOCTD TOrO, MTO NPH OTCYeTE
6yaer clenaHa ouwn6ka: a) menbwas 0,04; 6) 6oabmas 0,05,
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310. Asrobychl HEKOTOPOro MapuipyTa HAYT CTpPOro no
pacnucanuio. WntepBan apwxkenus 5 muu. Halitu Bepost-
HOCTb TOro, YTO Nacca)kup, nojiolie NN K oCTaHOBKe, Gy AeT
0XKHAATh ouepenHofi aBToGyc MeHee 3 MHH.

311. MuHyTHaa CTpesiKa 3JIEKTPHUECKHX YacoB mNepeme-
IaeTcs CKAuKOM B KOHIE Kaxjofi MuHyTH. Haiity BeposT-
HOCTb TOr'0, YTO B JlaHHOE MTHOBEHHE Yachl [IOKaXXyT Bpems,
KOTOPO€ OTJIHY2eTC OT HCTHHHOTO He Gosee ueM Ha 20 c.

812, 3akoH paBHOMEDHOrO pacnpejeieHHs 3ajaH NJIoT-
HOCTbIO BeposTHOCTH f (x)=1/(b—a) 8 nnrtepBase (a, b); BHe
storo uHTepBana f(x)=0. Hafiru ¢yHkumio pacnpenene-
Husa F (x).

313. Haittn MaTemMaTHuecKoe OXuAaHHe cJaydaiiHofi BesH-
yuHH X, paBHOMEpHO pacmpejeneHHOli B uHTepBane (a, b).

Pemenue. I'padux NIOTHOCTH PaBHOMEDHOrO pacnpefefieHHS CHM-
MeTpHYEH OTHOCHTeNbHO npaMoill x=(a--b)/2, nostomy M (X)=(a--b)/2.

Hrax, MaTeMaTHYeCKOe OXHIaHHe CAYYallHOA BEJAMYHHBI, PaBHOMEPHO
pacnpegeneHHofi B wHTepBasie (@, b), paBHO MNOJYyCyMMe KOHIOB 3TOTO
HHTepBaja. Paaymeercsl, 5TOT e Pe3y/abTaT MOXKHO MNOJAYYHTH MO (Gop-
Myse

M(X)= S xf (%) dx.
a

B uwacTHOCTH, MaTeMaTHUeCKOe OXHAaHHe cayyafiHok BeauuuHb R,
pacnpenefieHHOR paBHOMepHO B uHTepBaie (0, 1), paBHO

M (R)=(0+41)/2=1/2.

314. Haiitu MateMaTHuYecKoe OXuJaHuEe Cay4yafiHOH BeaH-
yuHel X, pacnpejeseHHOl paBHOMEpHO B HHTepBaje (2, 8).

315. Haiitu aucnepcuio 1 cpejiee KBajpaTHuecKoe OTKJIO-
HeHHe cayyaiHoit BeanuuHbl X, pacnpefieleHHON paBHOMepHO
B HHTepBane (a, b).

Pewen ne Hcnoavsyem dopmyay

b

D(X)= S 22f (%) de—[M (X)]2.

a
TNoxcrasue [ (x)=1/(b—a), M (X)=(a-}-b)/2 (cM. 3agauy 313) u BH-
TNOJHHB 3JIEMEHTapHble BHIKJIAJKH, MOJYYHM HCKOMYIO IHCHeEpCHIO

D.(X)=(b—a)?/12.

Cpesinee KBalpaTHuECKOe OTKJIOHEHHE CaydalHOR BeJHuMHH X PaBHO
KBaZpATHOMY KODHIO M3 ee NHCRepCHH:

o (X)=(b—a)/(2V3).

B uacTHOCTH, AHMCrepCHs H cpejHee KBafpaTHUeCKOe OTKJOHEHHe
cayvafino#t BeHUHHE R, pacnpefenennoil papHoMepHO B HHTepsae (0, 1),

cooTBeTcTBeHHO pashbi: D (R)=1/12, ¢ (R)=1/(2V 3).
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316. Haiitn fucrnepcuio # cpeiiiee KBaJipaTHYECKOe OTKJIO-
HeHHe c1ydalHOH BeanuuHbl X, pacnpeleieRROR paBHOMEpHO
B uHTEpBase (2, 8).

317. PasnomepHo pacnpeneneHHas cayyafinas Beanyuda X
32/1aHa MJOTHOCTHIO pacnpenenelus f(x)=1/(2l) B uarepsaje
(a—I, a--1); Bue storo uHTepBaJa f(x)=0. Haiitu mare-
MaTHYecKoe OXHAaHHe ¥ jaucnepcHio X.

318. Inamerp Kpyra X u3MepeH NpHOJHKEHHO, NpHYEM
a<<x<b. PaccMaTpuBas 1uaMeTp KaK CayyafiHyio BeJH-
upHy X, paciipelleseHHYI0O paBHOMEPHO B wHTepBaae (a, b),
HafiTH MaTeMaTHYeCKoe OMHAaHHe H JHCIEPCHIO M.ICWIaAN
Kpyra.

Pemennue. 1. Hafilem mMareMaTHuecKoe OXMA2HHe TNJIOWAAR
Kpyra—eayuafiHofi seauanhsl Y =@ (K) =aX%/4—no dopmyne

b

Mip 01={ 90/ () ox.
a
Tonctasus @ (x) =x2/4, [ (x) =1/(b—a) ¥ BWNOJAUB HHTErpHPOBaHHE,

NOJYUHM
M[aX2/4)=n (b -+ ab+a?)/12.
2. HafizeM lucnepchio naomaan Kpyra no ¢opmydne

b
D9 (1= ¢* (1) ] (x) ax—[M g 0N,
a

Moncraus @ (x)==ax?/4, f (x)=1/(b—a) W BUNOJHUB MHTEIPHPOBAHME,

NoJy4nM
D [nX?%/4] =(n?/720) (b—a)? (402 -i- Tab -} 4a?).

319. Pe6po kv6a x usmepeHO MPHOIHIKEHHO, TNpHUEM
a << x<b. PaccmarpuBas pe6po xy6a Kak caydailkylo Besu-
yHHY X, pacnpefeéHHyl0 pPaBHOMEPHO B MHTepBane (a, b),
HaHTH MaTEeMAaTHYECKOE OXKHu JaHHe H AucriepcHio o6bema Kyba.

320. Cnyuafinbie BeanuuHbl X u Y He3aBHCHMBI M pac-
npeaeseHs paBHomepHo: X -—B wHTepBaJe (a, b), Y —B uu-
tepBaJe (¢, d). Halith MatemaTuyeckoe oxijlaHne npou3se-
aenus XY,

Y xasauue. BocnoaesoBarbes pemenneM sagaun 313,

321. Cayyafinpie BeuuuHbl X ¥ VY He3aBHCHMBI M pac-
npeleeHnl paBHomepto: X —B uHTepBase (a, b), Y —B uH-
TepBaJe {¢, d). Haiitu aucnepcuio npouspesienna XY,

Pewenne Bocnonesyemca dopmyaolt

D (XY)=M [(XY)?]—[M (XY))2 =M (XY 3)— [M(XY)]2.
MareMaTHuecKOe OXKi JaHue npoM3BeJeHUA HE32BHCHMBIX cnyqaﬂnux
BeJIJHYHH P3BHO NPOU3BEISHUI0 HX MaTeMaTHUECKHX OXHJaHKf, nooTOMY

D(XY)=M (X% -M(Y?)—[M (X)-M (Y)}2. (%)
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Haiizem M (X%) no ¢opmyre

Mig (X)1=S @ (x) F(x) dx.
a

Toacrasans ¢ (¥)=x2, [(x)==1/(b—a) ¥ BLINOAHAA HHTerpuposaHie,

NONYYHM
M (X?) =(b2+-ab+a)/8. (%)
Ananoruano naétnem
M) =(c*+-cd+d¥)/3. G

Iloactanus M (X)=(a-+5)/2, M({Y)=(c+d)/2, a TaKke (»s) u
(*##) B (), OKOHYATENLHO MOJYUHM

D (XY)=(a*+ab+-b*) (c* +-cd - d%) /9 —[(a + b)* (c+d)*/16].

§ 5. Hopmansnoe pacnpepgenenne

Hopmasvnmm Ha3uBAIOT pacnpelefteHHe BEPOATHOCTed HenpepuBHOR
cayuafinodl seauuuust X, MJIOTHOCTs KOTOPOrO HMEET BHA

1 ~x-a)¥/(a0t)
X)= e
F(x) Ve ’

TA® a-—MaTeMaTHYeCKOe OXHAaHHe, C— CPeqHee KBaXPAaTHIECKOE OTKJO-
neuune X.

BepoaTHocTs TOro, ut0 X MpuMeT 3HayeHue, NMPHHALICKAlLCe HH-
repany (x, §),

Pa<x<p=o(Bz)_o(22),

x

: Se“’/ ¥ dx—dyuxuna Jlanaaca.
0

Yo
BepoATHOCTL TOTO, YTO a6CONIOTHAS BENHYHHA OTKJIOHEHHS MEHbIle
NONOKHTEAbHOrO wHcaa b,

P X—a| < 8)=2m (§/0).
B yacruoctd, npn a=0 cnpaBexidBo paBentTso
P (] X| < 8)=20 (§/0).
Acummetpus, sKcuecc, M0OIa H MelHaHa HOPMANLHOrO pacfpenene-
HHAl COOTBETCTBEHHO PaBHBI:
A;=0, Ex=0, My=a, My=a, rae a=M(X).

322. MaremaTHuYeCKOe OXHJIaHHe HODMaJjbpHO pacripefe-
JieHHO# ciayyafiHOA BeANYHHBI X PaBHO a =3 H cpellHee KBajA-
paTHYeckoe oTK/oweHHe 6=2. Hamucatp niorHocTs Bepo-
arHocTH X,

323. Hanncate NAOTHOCTH BEPOSITHOCTH HOPMAJbHO pac-
npegenedHofi caydaiinoft Beanuunnl X, sHas, yro M(X)=3,
D (X)=16.

rie O(x)=
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324. HopManbHO pacripefie/ieHHas ciyyaiinas BeandnHa X
1 2
3ajlaHa NJOTHOCTb = ——— e~ *-1)¥/80, HajfiTH MaTeMa-
X 0 fx) 5V 2n
THYECKOE OXHAaHHe ¥ Aucnepcuio X.
325. Hana ¢yHkuus paclpeieseHHss HOPMHPOBaHHOrO
X

1
HOPMAJBHOro 3akoHa F (x) = —= S e-t*/2 d¢. Haiith naor-

Von

-

HOCTb pacrnpefeneHus f(x).

326. Joxa3aTb, 4TO TNapaMeTpsl 4 H O—IMJOTHOCTH
HOPMaJILHOI'O pacnpele/ieHHsi — ABAAIOTCA  COOTBETCTBEHHO
MaTeMaTHYECKHMM OXHJAaHHeM H CPeJHHM KBajpaTHYECKUM
oTKJoHeHHeM X.

Yxazanuue INpu naxoxaenns M(X) n D(X) cneayer BpecTi
HOBYIO RepeMeHHy10 Z=(X-—a)/C H MCNOJb30BaTh HHTErpal IMyaccona
L

S e~2'/? d2= Y 2n.

327. Hoxa3sarb, uto ¢ynkuus Jlannaca
X

1
O(x)=—a=[e-r1dz
=5 |
HeyetHa: @ (—x)=— (x).
Ykasanue. [Nonoxure z=—1 B paBencTBe
-2
O (—x)= ! S e~/ gz,
0

0

328. MartemaTnHyeckoe OXKHJaHNHE ¥ CpejHee KBaJpaTHyec-
KOe OTKJOHEHHe HODMAaJIbHO pacnpejneneHHol caydyaiHoH
BeanunHel X coorBetcTBeHHo paBhbel 10 n 2. Hafitw Beposr-
HOCTb TOTO, YTO B Pe3yJbTaTe HCMnTaHHA X NpHMeT 3Haue-
HHe, 3aKjioueHHoe B HHTepBane (12, 14).

Pemenue BocnoabsyeMmes dopmyaoit
~o(B=%)_ (ﬂ
p(a<x<p)_cb( —) _o (22),
TMoacrapus a=12, p=14, a=10 n 0=2, noaywmm P(12< X <

14
=0(2)—d>g). IMo TaGanue npuaokenHa 2 naxoamm: @ (2)=0,4772,
® (1)=0,3413. Hckomasa sepoatHocts P (12 < X < 14)=0,1359.

329. MaremaTHueCKOe OXHJaHHE H CpeHee KBaJpaTHuec-
Koe OTKJOHEHHe HOPMAaNbHO pacnpeleseHHOH caydafiHof
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Besn4yuHbl X cooTBercTBeHHO paBHM 20 u 5. Halitn BeposT-
HOCTb TOTO, YTO B pe3y/bTare HCHLITaHHS X NpHMeT 3Haye-
HHe, 3aKJioueHHoe B HHTepBaJe (15, 25).

330. Asromar wtamnyer Aetand. KoHTpoaupyercs AjuHa
netanu X, KOTOopas pacmpejiejieHa HOPMaJbHO C MaTeMaTH-
YECKHM OXHAaHHeM ([1poeKTHaa AIHHA), paBHbIM 50 MM. Dak-
THYECKH JIIHHA M3TOTOBJEHHBIX AeTajeli He Menee 32 ¥ He
6oaee 68 mm. HaiiTn BepoaTHOCTL TOro, 4TO AJIMHA Hayjaauy
B3ATOH A€Tasu: a) 6oabiue 55 MM; 6) MeHbiue 40 MM.

Ykasanue. Ha papencrsa P (32 < X < 68)=1 mnpeipaputeipHo
HaliTh ©.

331. IlpouspoAuTca H3MepeHHe AuaMeTpa Baja 6e3 CcH-
CTeMaTHYeCKHX (OAHOro 3Haka) own6oK. Cayuaiinpie OLIHGKH
u3MepeHHss X NOAYHHEHEI HOPMaJbHOMY 33aKOHY CO CPEIHHM
KBaJpaTHYeCKHM oTKJoHeHueM ¢ =10 MM, Hafith BeposTHocTs
TOTO, 4TO M3MepeHHe 6yxeT MpOH3BeAeHO ¢ OlHGKOH, He Npe-
BocxoAfiled no aGCoNOTHON BeJUYHHE 15 MM.

PemweH ne MareMaTnuecKoe oxuianue CAydafiHHX OomHGOK pPaBHO
HyJJ0, nosToMy npuMenuma dopmyna P (| X| < ¥)=2(D (6/0). Tlonoxus
8=15, 6=10, naxogum P (j X | < 15)=2® (1,5). Tlo Tabanue npuao-
wenust 2 Haxogxum: @ (1,5) =0,4332. Hckoman BepoATHOCTD

P(X] < 15)—2-0,4332=0,8664.

332. IpousBoanTCS B3BEIUHBaHHE HEKOTOPOrO BEIECTBA
6e3 cucTeMaTHYecKHX own6oK. CayyaliHbie OIUHOKA B3BELIH-
BAaHHA MOAYHHEHH HOPMAJbHOMY 3aKOHY CO CpefHHM KBak-
paTHYeCKHM OTK/JoHeHHeM ¢ = 20 r. Haiiti BeposiTHOCTB TOTO,
YyTO B3BellMBaHHe OYAET NPOH3BEAEHO C OWMGKOH, He mpe-
Bocxonsueil mo a6coatoTHoll Beanuune 10 r.

333. CayuvafiHble OWIMOKH H3MepeHHA NOAYHHEHHM HOp-
MaJIbHOMY 3aKOHY CO CpPeIHHM KBaJpaTHYECKHM OTKJIOHEHHEeM
0=20 MM H MaTeMaTHUEeCKHM OXHIaHHeM a==0. Haiitn
BEPOATHOCTh TOTO, YTO H3 TpeX HE3aBHCHUMBIX H3MepeHHH
owHO6Ka XOTA Obl OZHOrO HE nLpy€B30AAET NO a6COMOTHOIl
BeJHYHHE 4 MM.

334. ABromar wusrotoeader wapHku. llapuk cunraercs
TOAHEIM, €CJIH OTKJOHeHHe X AuaMeTpa WapuKa OT NPOeKTHOro
pa3mepa mo abconioTHOR BenHunHe Mexbuwe 0,7 MM, Cunrag,
uTO cnydaiiHag BenHuHHa X pacnpeneneHa HOPMaJbHO €O
CpeXHHM KBajApaTHYeCKHM OTKJOHeHHeM ¢ = (0,4 MM, HaiiTH,
CKOJIbKO B cpepHeM OyAeT TOJHLIX LIAPHKOB CpeRH CTa M3-
TOTOBJIEHHBIX.

Pemenne Tak xak X—oOTKJoHeHHe (RHaAMeTpa IIAPHKA OT APO-
eKkTHOro pasmepa), 1o M (X)=a=:0.
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Bocnosvsyemes  ¢opmynofi P (| X| < 8):=2® (6/6). [oxcrasus
8=0,7, 6=0,4, noayuum )
P(X]<0.7)=20 (%‘%):2@ (1,75) = 2-0,4599 = 0,92.

Taknm o6pasoM, BEPOATHOCT, OTK.10HeHHA, MeHbuiero 0,7 MM, paBHa
0,92. Orciona caexyer, uto npumepHo 92 wapuxa u3 100 okaxyrea
FORHBIMM,

335. Jeta. b, H3rOTOB.1€HHAas aBTOMATOM, CYHTaeTcs roA-
HO#i, ecy OTK/JIOHEHHE €€ KOHTPO.IHPYEMOro pasmepa OT
npoekTHOro He npesbiuuaeT 10 MM. CayuaitHbie OTKACHeHHSA
KOHTPOJIMPYEMOTO pa3Mepa OT RPOEKTHOro NMOAYHHEHBl HOP-
MaJbHOMY 3aKOHY CO CPeJHHM KBaApaTHUYeCKHM OTKJOHEHHEM
O0=5MM u MaTeMaTHueCKMM oxnjaHuneM a=0. CKoOJbKO
NpOUEHTOB TOJHLIX fleTa’efl H3TOTaBJANBAET aBTOMAT?

336. Bom6aprupoBIIHK, 1POJETEBLINA BAOIbL MOCTA, AJIHHA
Kotoporo 30 M u mupuna 8 M, c6pocH1 6oM6H. CayuaiiHbie
pesnuuapl X H Y (paccTosiHHs OT BepTHKaJbHOW M TOpH-
30HTaNbHOM ocefi CHMMETDHH MOCTa 10 MecTa najeHHs G0MOH)
HE3aBHCHMbBl H paclpefesieHbl HOPMAJbHO CO CPeAHIIMH KBaJ-
paTH4YecKMMH OTKJOHEHWSIMH, COOTBETCTBEHHO paBHBIMH 6 u
4 M, ¥ MaTeMaTHYECKHMH OXHJAHHAMH, PaBHLIMH HYJIO.
Haifitn: a) BeposTHOCTL MONalaHHA B MOCT OfHON cOpoOLIeH-
Hoft 60MOLl; 6) BepOSAITHOCTL pas3pyuleHHd MoOCTa, eciu c6po-
weHsl IBe LOMOH, MpHYEM H3BECTHO, YTO AJA paspylueHus
MOCTa JOCTaTOYHO OXHOro NMOmnajanus.

337. Cayuaitnaa Beanyusa X pacnpeieneHa HOPMaJbHO
C MaTeMaTHUEeCKHM OXHJIaHHeM a == 10, BepoaTHocTh nonaja-
aus X B unreppan (10, 20) paBna 0,3. Uemy pasna Bepo-
ATHOCTL fonafanus X B uHrtepBan (0, 10)?

Pewenne Tak Kak HopMainbhas KpHBaAz CHMMETPHHHA OTHOCH-
TeNbHO NpfiMOft X =a==10, T0 NJoOmMAaaH, OrpaHHueHHbLle CBEPXy HOP-
MaJbHOMi KpHBOA H cHH3Y—uHTepBanamu (0, 10) n (10, 20), paBHH

Mexy colofi. [TockoneXy 9TH NJIOMaAH YHCJIENHO PABHHI BEPOATHOCTHM
nonagaiua X B COOTBETCTBYIOMHHA HHTEpBaJ, TO

PO<X<10)=P (10 < X <20)==0,3.

338. Cayuaftnas senuynHa X pacnpejesieHa HOPMAJbHO
€ MaTeMaTHYeCKHM OXHIaHHeM a=25. BeposTtHOoCTb mnoma-
aanus X B uurepBaa (10, 15) pasua 0,2. Uemy paBHa Bepo-
ATHOCTb Nonaganus X B uHTepBaa (35, 40)?

339. Joxasath, uTo

P(X—a| < ot)=20(),

7. €., YTO 3HayeHne yaBoeHHON ¢yHkuuu Jlannaca npu 3a-
JaHHOM ! ompejefiseT BEepPOATHOCTb TOrO, HYTO OTKJOHEHWe
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X-—a HOopMaabHO pacnpefedeHHofi cayuaiiHol Belnunbbnl X
no alCcoMOTHON BeanunHe MeHplie of.

Ykasauue lHenoavsosate dopmyay P (| X —a| < §) =20 (§/0),
nonoxus 8;0-=f.

840. BuiBecTH «ApaBHJIO TpeX CHIM»: BePOATHOCTb TOTO,
410 a6COMIOTHAA BETHYHHA OTK.JIOHEHHS HOPMaJbHO pacnpe-
AenenHoll cayuailHOH BeTHUHHB! GYJeT MeHblie YTPOEHHOro
cpeaHero KBaJApaTHYeCKOro OTKJIOHeHHR, paBha (,9973.

Y kaszauue, Henoasszopate pemenue 3agaysd 339, no.aoxus {=3.

341. Cayuaiinaa BeanuyuHa X pacnpeienena HOPMalbHO
¢ MareMaTHYeCKHM OXxHJaHHeM a= 10 u cpelnuM KBaapa-
THYECKHM OTK.JOHEHHEM © ==5, HafiTh uHTEpBaJj, CHMMeT-
PHYHLIT OTHOCHTENIbHO MAaréMaTHYeCKOTO OXHJAaHWA, B KOTO-
pulii ¢ BeposaTtHocThio 00,9973 nonazer mennunua X B pe-
3y/JbTaTe HCIBLITAHHA.

342. Cayuvaihinas BeqnuyuHa X pacnpefe.eHa HOPMaJibHO
CO CpelHHM KBaIpATHYECKHM OTKJOHeHHeM o =25 mM. Haiitn
AJMHY HHTEpPBaJa, CHMMETPHYHOTO OTHOCHTEJBHO MaTeMaTH-
YyeCcKOro OXHIZaHuf, B KoTopeifi ¢ BepoaTHocThio 0,9973
nonajer X B pe3y/bTaTe HCILITAHHA.

343. CraHOK-aBTOMAT M3TOTOBJSET BAJHKH, PHUEM KOH-
Tpoaupyerca ux Auamerp X. Cyurtad, 4ro X -— HOpMAJLHO
pacnpeieneHHas cayyaiHas BeJHYHHAa C MaTeMaTHYECKHM
oxuaanieM a=10 MM H cpeIHHM KBaJApPaTHUECKHM OTK.O-
HenneM o =0,1 MM, HaliTH HHTepBaJ, CHMMETPHUHbLIA OTHO-
CHTeIbHO MaTeMaTHYeCKOrO OXuAaHus, B KOTOpOM C Bepo-
aTHocThio 0,9973 GyayT 3aKa04eH bl AHAMETPbI H3TOTOB.IEHHBIX
BaJINKOB.

344. HopmaabHo pacnpelesenHas cIyvaitnas seqanuyda X
3ajjlaHa NJI0THOCTBIO

=1 e-(x-a)200
f(x) oV e .

Hafiru Moy u mepnany X.

Pewenne Momofi My (X) nazuBaor 10 BO3MOXHOE 3Hauenne X,
NPH KOTOPOM NJOTHOCTb pacnpefenenHs HMeeT MakcuMyM. Jlerxo yGe-
INTHCA, YTO NPH X==a NPoH3BOAHan [’ (a)=0; npu x < a Npou3BoAHas
f (%) >0, npd x > a npouspoaHas f'(x) < 0; TakuM o6pa3om, TOYKa
X==@ €CTb TOYKa MaKCHMyMa, c/leaoBaTeabHo, Mgy (X)=a.

Menuanoit M, (X) HasBBAOT TO BO3MOMHOE 3nadeHne X, npH Ko-
TOPOM OpAMHATA [ (X) AeNHT MONOJaM NAOINAAb, OTPAHHYEHHYIO KPHEOH
pacnpenenenusi. Tak xak HopMaasHas kpusas [rpadmk dyuxumn f(x))
CHMMETPHYHA OTHOCHTENBHO TIPSMOH Xx==a, TO opAHuata f[(a) aeanr
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nMon%l(au nJowane, OrpaHHICHHY0 HOPMaJbHO! KpuBok. CaeqoBaTebHO,
e (X)=a.

Hrak, moza u meaWaHa HOPMalLHOro pacnpelefesHs COBMNAAaloT
C MareMaTHyeCKdM OXHJIaHHEM a.

345. Cnyuvaiinas BennyuHa X pacnpejfiesieHa HOpPMaJbHO,
npHYeM MaTeMaTHYeCKoe OXHjaaHHe a=0 ¥ cpepHee KBal-
paTHyeckoe OTKJOHeHHe paBHO ¢. Hafitn 3Hauenue o, npu
KOTOPOM BEpPOATHOCTb TOro, 4YT0 X NpHMeT 3HadyeHHE, NpH-
Hapnexamee wuurtepsaay (x, f) (@ >0, f>a), Gyaer Ham-
Goablued.

Yxaszauue Bocnoawsosarsca dopmyaoh
Pe<X<p=0(p/o)—(a/c)=

i /o 1 a/o
= e | @72y S‘ =2 4z=¢ (0);
¥V on iS Vor 3 ¢ ®

nafity ¢ w3 ypasHenus ¢’ (6)=0.

§ 6. MNoxasarensHoe pacnpepenelne
M ero YMCNoBbie XaPAKTEPMCTHUKM

IToxkasameasHoim (3KCNOREHKUANHHM) HA3BIBAIOT paclpefelienne pe-
poATHocTeRt HenpepwiBHOR cJayualiHofi BeJHuyHHH X, KOTOpOe ORHCH-
Baercsl MJOTHOCTHIO
0 npu x <0,

Ae~™ npu x>0, )

rer={

rAe A —TNOCTOSHHAS NOJOXKHTENbHAR BEAHYHHA.
¢yHKLlHﬁ pacrnpeReseHH NOKa3aTeJNbHOr0 3aKOHa

0 mpx x <0,
Fe={, P

—eM npu x=>=0.
BepoATHOCT TNONajaHHA B BHTepBan (a, b) HempepwiBHOM cayuaii-
HO#t BeanyuHn X, pacnpeReneHHON NO NMOKa3aTeJLHOMY 3aKOHY,

Pla<X<bh=e2o_¢-M,

(+)

MarteMaTHYECKOe OXHIAHHE, RUCNEpCHA H CpelHeée KBajgpaTHYeCKoe
OTKJIOHEHH € TIOK33aTeNbHOTO pacnpefeniecHHa COOTBETCTBEHHO PAaBHbI:

M(X)=1/A, D (X)=1/A%, o (X)=I1/A.

Takum o06pasoM, MaTeMaTHYeCKO€ OXHJaHHE H CPelHee KBaAPAaTH-
uecKoe OTK/OHEHHe NOKA3aTebHOTO PachpeAe/ieHHa PaBHLl MeXAy Co6oii.

346. Hanucate nJOTHOCTE H (YHKUHIO pacrpepeseHHs
NOKa3aTe/IbHOTO 3aKOHA, ecJH mapaMetp A =35.
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Pewenne Ioactasis A=23 B COOTHOWeEHHA (#) N (¥%), Nosyunmt

f(x)={ 0 npux<O0,

5e=3% npu x>=0;
0 npux<O0,
F(x)—{l—-e-éx npu x>=>0.

347. Hanncarp NJOTHOCTD H (YHKUHIO pacnpenesieHust
NOKa3aTeJbHOr0 3aKOHa, ecaM mapamerp A=6.

348. Haitu mnapaMeTp A nokKa3aTeJbHOrO pacnpejene-
HuS: a) 33a]aHHOTO IVIOTHOCTBIO f (X)=0npn x < 0, f (x)=2e~**
npu x>0; 6) 3asanHoro ¢pynkuueit pacnpegenenus F (x)=0
npu x<0 un F(x)=1—e " npu x>0.

349. Jloxasatb, YTO ec/M HenmpepHBHag CJydYafiHaf BeJH-
4nHa X pacrpejenieHa no nokasareabHOMY 3aKOHY, TO BeposiT-
HocTh momanaHuss X B uHTepBaa (4, b) paBHa e~ —eM,

Pemenue. MepBuit cnoco6. Ilycte Bernuuna X 3anana

byurunelt pacnpeenenus F (x)=1-—e~A*(x==0). Torza BeposTHOCTbH
nonagauua X B uurepBaa (g, b) (cM. ra. VI, § 1)

Pa< X <b)y=F (@) —F (@) =[] —e-A] —[1 —e-M] =¢-M —e-}b,

Btopofi ¢cnoco6. [Tycrs pennunna X 3ajaHa MIOTHOCTBIO pace
npexenenns f(x)=>Are=** (x=0). B srom caymae (cM. ra. VI, § 2)

b

a

A
J— [e—’»b _e—M] r— e—M.._e—}vb.

Plac< X< b)=Se-’~‘r dx=»A -(— ]—) e—hx
a

350. HenpepriBHasi cayuafiHas BeauunHa X pacnpeje-
JeHa NO NOKa3aTeJbHOMY 3aKOHY, 3aJlaHHOMY MJIOTHOCTBIO
BepoATHOCTH f(x)=3e~3* npu x=>0; npu x<0 f(x)=0.
HafiTH BepoATHOCTL TOro, 4TO B pe3yJbTaTe HenbiTaHus X
nonazaer B uurtepsaa (0,13, 0,7).

Pewenne. Hcnoawnsyem gopmyay
Pa< X <b)=e-ra—e-2b,
YuurHBas, 4T0, no yciaosHwo, a=0,13, 6=0,7, A=3, # noasaysce
Tabnulelt 3HaueHHil QYHKUBH e—*, MOJYyuHM
P(0,13< X <0,7)=e~3018 —p-3:0,7 —g~0,39 —g~21=
=0,677—0,122 = 0,555.

351, HenpepriBuas cay4aiiHaa BeauunHa X pacmpepe-
JeHa No TNOKa3aTeJbHOMY 3aKOHY, 3ajaHHOMY npu x>0
IIOTHOCTbIO pacnpefeneHns f(x)=0,04.e~%%*; npu x< 0
¢yukunn f(x)=0. HafiTu BeposTHOCTL TOro, YTO B pe3yJb-
Tate HcnmHTaHus X nomajaer B uHTepBaa (1, 2).
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352. HenpepniBHas cayuaiinas BeauuuHa X pacnpepe-
AMeHa IO NOKa3aTelbHOMYV 3aKOHY, 3aJaHHOMY QYHKuue#
pacnpeseneHHa F(x)=1-—e~"% npn x>=>0; npn x<0
F(xy=0. HafiTH BepoATHOCTb TOrO, YTO B pe3y/ibTare HC-
neitanus X nomajger B uHTepBaka (2, 5).

353. Hafitn maTeMaTHU€CKO® OXHIAHWE MMOKA3aTeJbHOTO
pacnpeienaeHun

fixy=he™ (x=0) Ff(x)=0 (x<O0).

Pewenue Hcroasayem dopmyay

Mm=§ﬁmu

Yautsisad, uto f(x) =0 npa x < 0 n f(x) = he-A* npu x>0, noAyuum

MX)y=»H S x-e dx.
i

Harerpupys no yactam no dopmyne
*® ®
_§ vdu,

®
S udv = uv
3 0
NOJIOKHUB U =x, dv=e~A* dx # BLNOJAHHB BHKJAAKH, OKOHUATEJALHO MO
ayuum M (X)=1/A.

Hrax, MareMaTnuyeckoe OHIaHHe MOKAa3aTe.1bHOrO pacnpejlefneHUs
pasto o6paTHOR BeJHYHHe Napamerpa A

354. Haiitn mateMaTHYecKoe OXHJaHHe NMOKa3aTeAbHOTO
pacnpeaesexus, 3ajanHoro mnpH x_>=0: a) NJAOTHOCTHIO
f (x) =5e~%*; 6) bynrumed pacnpejeneus F (x)=1—e~%*,

355. a) JlokasaTh, 4TO ec/H HenpephiBHAf cJaYyyaiiHas
BEJIHYHHA pacnpejejeHa noO [OKa3aTeJlbHOMY 3aKOHY, TO
BEPOATHOCTh TOFO, 4TO X mpHMeT 3HaueHue, MeHbliee MaTe-
MaTtuyeckoro oxuiaHusa M (X), He 3aBHCUT OT BeTHUHHLI
napametpa A; 6) HaiiTH BepoATHOCTbL Toro, Yto X > M (X).

856. Haiitu: a) aucmepcuio; 6) cpenHee KBajgpaTHYecKoe
OTKJIOHEHHE [OKa3aTeJbHOro pacnpeae.neﬂuﬂ, 3aJaHHOTO
NJIOTHOCTBIO BepoATHOCTH: f(x)=Ae™ npu x>0; f(x)=0
mpu x < 0.

Pewenue. a) HenoanayeM dopuyay

[ 4
Dm=Swwm4Mmﬁ
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Yuurusag, 910 [(x)=0 npy x <0, M (X)=1/A (cM. samauy 383), mo-
Ay UM
o

DX) =7\§ xteAx dx—(1/)%,
Huterpnpys ABaman no uactaM, Hafizem

A{ xrerrar =X

S8

CJlenoBaTeJ!bHo, HCKOMAsA RHCREpCcUs
D (X)=2/A% —1/A2 =1/A%,

T. € MICHepcHsl TIOKa3aTeNILHOrO pacrpelieJleHMsl paBHa BeHuuHE, 06-
paTHolt A2,
6) Haligem cpeaHee KBaZpaTH4eCKOe OTKJOHEHHE:

o(X)=VDX)= VIiki=14,

T. €. CpelHee KBaApAaTHYECKOe OTKJOHRHHE TNOKA3aTeNhHOTO pacnpenese-
HHA PaBHO BeJHuHHe, o6parhofi A.

857. Hafitn ancnepcuio M cpesHee KBajpaTHYeCKoe OT-
KJIOHEHNe MOKAa3aTeNbHOr0 pacnpefiesieHns, 3a1aHHOTO MJOT-
HOCTbIO BepoATHOCTH f(x)=10e~1%* (x=>0).

358. Hafitn aucmepcHio W cpeaHee KBajpaTHYECKOe€ OT-
KNOHEHHe NOKa3aTeAbHOrO 3aKOHA, 3aJaHHOro ¢QyHKuuef
pacnpegenedns F(x)=1—e=%4* (x>0).

359. CTyseHT MOMHHT, 4TO MJOTHOCTL MOKa3aTeJbHOTO
pacnpesenenns nMeer Bua f(x)=0 npu x <0, f(x)=Ce™™
npu ¥ >=>0; oaHako oH 3albu1, yeMy paBHa nocTosHHas C.
Tpebyerca naiitu C.

Yxaszanune. Hcnonbsosath cBOACTBO NAOTHOCTH pacnpelefieHuA:
- 3

S fx) de=1.

860. Hafitnt TeopeTnuecKHU il LeHTPaJIbHBIA MOMEHT TPEThEro
nopsaka p, =M[X — M (X)]® nokasareabHoro pacnpegene-
HHS.

Y xa3anne. Henoaev3zosare peiseHus 3aiay 353 u 356.

361. Haiitn acummerpnio A, =p,/0% (X) nokasatenbHoro
pacmpeneienns.

Y xasaune MHcnoab3zosare pewenus 3azay 356 u 360.
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862. Haiitu TeopeTnuecknii LeHTpaNbHbI MOMEHT UeTBep-

Toro mopfiaka p, =M |[X — M (X)]* nokasaresbHOro pacnpe-
JeNeHHA.

363. Haiitu sxcuecc E, =F'%3(_)_3 NoKa3aTeJLHOro pac-
npenesenHs.

364. doka3aTb, YTO HellpepbiBHas ciayyafiHas BeNHYHHA
T —BpeMs Mexay NOABJEHHAMH JABYX TOC/e10BaTe/bHbIX
COOBITH{I TIPOCTERILIErO MOTOKA C 3aJaHHON HHTEHCHBHOCTBIO A
(eMm. . IV, § 2)—wumeer nokxasaTesbHOE pacrpeneneHue
F(ty=1—e™ (t=0).

Pemenue. INpexnonomuM, uTo B MOMEHT /; HaCTYNHJIO cOGhITHE Ay

notoxa. Ilyctb #y=1,--¢ (peKoMeHfyeM JIJA HaTAAJHOCTH HAuepTHTDL
OCb BpeMeHH H OTMETHTb Ha Helt TOMKH fg H fy).

Ecau xora G ofHo cOGHTHE NOTOKa, Clejyioulee 3a cofbiTHeM Ajp,
fpouzofiieT B MHTEPBANe, 3aKJIOMEHHOM 6nympu unTepsana (fo, (1),
Hanpumep, B HHTepBade (fy, f3), TO BpeMs T MexAy NOABJICHHAMH ABYX

MOCJEN0BaTe/IbHBIX COGHTHIT OKaXeTcs MeHbIIWM £, T. €. OKakercdl, uTO
T <t

IOns Toro uto6n Hafith BepoatHocTe P (T < f), NpHMEM BO BHH-
MaHHe, 4T0 COOHITHA — ¢BHYTPH MHTepBana (fo, fi) MOSBHJOCE XOTH Gbl
oRHO cofHITHE TNOTOKa» H «BHYTPH HHTepBana (fy, 7;) He NOABHJIOCL HH

OHOFO COGHITHSL MOTOKA» — NPOTHBOMOJOXHH (CyMMa HX BeposTHocTeh
paBHa efdHHIE).

Bepom}‘nocn, HenofBeHAA 32 BpeMs { HH ORHOTO COGHITHH MOTOKA
0.0—
P; (0)= %:e-m. ChrenoBatesbHO, HHTEpecylomas Hac Bepo-

ATHOCTb NPOTHBONONOXKHOTO cobutHA P (T < {)=1—e-M, uau [no on-
peaenennto ¢dynruun pacnpegenenns F({)=P (T < )] nmeem F (1)=
=|—e-M, yTo H TPeGOBANOCH AOKA3ATH.

365. 3ajana MHTEHCHBHOCTb NpOCTeHiero moToka A =>5.
Haittn: a) MaTeMaTHYeCKOe OXKHAaHHE; 6) AHCNEPCHIO; B) Cpell-
Hee KBajJpaTHYeCKoe OTKJIOHEHHE HenpepLiBHOH caydalHon
BeJHYHHLE T —BpeMeHH MeXAy NOSBNEHHAMH JABYX NOCnefo-
BaTe/IbHLIX COGBITHA TMOTOKa.

Y kaszaHue Hcnoas3opaTh pemeHHe 3ajauH 364.

366. Ha wniocce ycTaHOBJeH KOHTPOJbLHBIH NYHKT AJA
NPOBEPKH TEXHHUECKOTO COCTOAHHA aBTOMOOHJIeH. Haiit
MaTeMaTHYECKOe OXKHIAaHHE H CpeJHee KBajpaTUuecKoe OT-
KJAOHEHHe cayyaiiHoH BeNHYHHBI T — BpeMeHH OXHIaHHSA
oyepeHON# MalllHHBI KOHTPOJEPOM,— eCJIH NOTOK MalliKH Npo-
crefiuMit M BpeMs (B yacax) MeXAy NpOXOXKIECHHAMH MalluH
yepe3 KOHTPOJbHLIA MYHKT pacnpenejeHo Nno NoKasaTesb-
HOMY 3aKOHY f(f)=>5e~%.

YKazanue. BpeMa OXHRaHHf MAaUIHHH KOHTPOJEPOM W BpeMms
NPOXOMACHHS MAIIHH Yepe3 KOHTPOJIbHEIN MYHKT pacnpejesesbl OXHHAKOBO.
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§ 7. (OYHKUMA HapeMHOCTH

Anemenmos HasLIBAOT HEKOTOPOE YCTPORCTBO, HE3aBHCHMO OT TOTO,
«NIPOCTOE» OHO MJIM ¢cloXHOe». ITycTh 3jeMeHT HaunnaeT paGoTaThb B MO-
MEHT BpeMend fo=0, a B MOMeHT ! NpPOHCXORHT oOTKa3. OGo3HauuM
yepe3 T HeNpepLIBHYIO CAYYaliHylo BEJHYHHY — AJIHTENbHOCTb BPeMEHH
6e30TKa3HOlt PaGOTH 3/1eMEeHTA, a yepe3 A — HHTEHCHBHOCTb OTKA30B (Cpen-
Hee YHCJIO OTKa30B B €AHHHIY BpeMeHu),

Yacto LIHTEBHOCTh BpeMeHH Ge30TKasHOH paGOTH 3JleMeHTa HMeeT
NoKasaTeJbHOe pacrnpeleneHue, GbyHKUHA pacnpeleseHHs KOTODOToO

F(t)=P (T < f)=1—e-M (A >0)

onpelleifieT BEPOATHOCTD OTKa3a 3aeMeHTa 3a BPeMA JJIHTENb-
HOCTBIO £,

Pynxyued nadescnocmu R (f) Ha3uBalOT OYHKUMIO, ONpele/IOLLYI0
BEPOATHOCTh Ge30TKasHo#t paGoTH 3neMeHTa 32 BpeMs
JNHTEJBHOCTBIO 22

R ()y=e-M,

367. InuteabHocTL BpeMeHH 6€30TKa3HO# paboTH 3/eMeRTa
fiMeeT NIOKa3artesbHOe pacripesesenne F ({)=1—e~ " (1 > 0).
HaiiTu BeposiTHOCTE TOro, YTO 3a BpeMA ANHTENbHOCTHIO
t=>50 u: a) aneMeHT OTKaXeT; 6) 31€MEHT He OTKaXeT.

Pewenue. a) Tak Kak dpyHruus pacnpeienenus F ({)==1-—e=0,01¢
onpelenseT BePOATHOCTb OTKA3a 5JeMEHTa 33 BpeMS AJIHUTENbHOCTHIO I,
To, nojactaBiB {==50 B ¢yHKuUHIO pacnpejesenHs, NONYYHM BePOSTHOCTD

OTKa3a:
F (50)=1-—e-0,01:30=] —e~0.3 =] —(,606 =0,394;

6) COBLITHA «JEMEHT OTKaXieT» H «3/1eMEHT He OTKaXKeT»— NpPOTHBO-
NOJTOKHBIE, MOJTOMY BEPOSITHOCTb TOTO, YTO 3/MEMEHT He OTKaMer

P =1-—0,394=0,606.

3ToT XKe pe3yJbTaT MOXHO NOJYUYHTb HeNOCPeICTBEHHO, NOJb3YACh
dynxuneil HagexuocTH R (f)=e-M, xoropas onpele/isieT BepOATHOCTb
GeaoTka3HON PaloTH 3JM€MeHTa 33 BPEMS AJHTEJIBHOCTBIO £:

R (50) = g—0,01-50 == ¢~0,5 = (),606.

368. /InutennHocTh BpeMeHH 6e30TKasHOH paGoTh 3je-
MEHTa ¥MeeT II0Ka3aTe/ibHoe pacnipesenenne F ({)=1—e=0%¢,
HaiiTh BepoATHOCTL TOro, 4TO 3a BpeMA ANHTENbHOCTHIO
=100 u: a) anemeHT oOTKaxeT; 6) 3n1eMEHT He OTKaxeT.

369. HMcnpithiBaloT [JBa He3aBHCHMO paGoTalomiux 3Je-
MmeHTa. JInntennHoCcTh BpeMeHH 6€30TKa3Ho# paboThl nepBoro
3JeMeHTa HMeeT nOKa3aTeqbHoe pacnpelenenue F, (1) =
=]—e~%% pgroporo F,({)=1—e=%%! Hajith BeposT-
HOCTL TOro, YTO 32 BpeMsl AJHTeJbHOCTHIO [ =06 u: a) o6a
3/7€MEeHTa OTKaxyT; 6) o6a 371eMEHTa He OTKaXyT; B) TOABKO
OJHMH 3JIeMEHT OTKaxeT; I') XOT# Obl OHMH 3/JIeMEHT OTKaXKeT.
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Pemenne. a) BepoaTHocrb aTKa3za nepsoro 3/ieMeHTa
Pi=F (6)=1—e008—] _¢-012 —]_.0,887-=0,113.

B3epofTHOCTL OTKA3a BTOPOrO 9/1eMeHTa
Py-=1—ge=0.08:8 -] __e~03. .1_(,74] == 0,259.
Hckoman BepofiTHOCTH TOro, uT0 0064 3j€MEHTA OTKAKYT, NO TEOpeMe
YMHOXKeHUS BepoATHOCTeR
PPg=:0,113.0,2569=0,03.
6) BeposiTHOCTb 6e30TKa3HO# PaGOTLi NEPBOFO IMEMCHTA
g1 =R, (6) == e~0.92-6 .= ¢-0,12 () 887.
BeposaTHocts Ge30TKasHO% PaGoTH BTOPOIO MEMeHTa
ga=Ry (6) =€~0:93-6 = ¢-0.3:2(,741,

Hckomas RepOATHOCTs 6e30TKa3HON PaGOTHl OGOMX AeMEeHTOB
91-93=0,887.0,741 =0,66.
8) BeposiTHOCTH TOrO, 9TO OTKaKET TOALKO OAMH JAEMEHT
P.g3 - P3q,=0,113-0,741 L. 0,259 -0,887 = 0,31.

r) BepoaTnocts TOro, uto XOTR 6bi ONHH IEMEHT OTKAMET
P-z1—¢193==1—0,66=0,34.

370. HcnbithiBaloT TpH 3J€MeHTa, KOTOpbie paboTaloT
HE3aBHCHMO OJAMH OT Apyroro. [IuteirHocTh BpeMeHn Ge3-
OTKa3Ho#i paGoThl 3JEMEHTOB paclipejeseHa MO MOKa3areib-
HOMY 3aKOHY: AJs nepsoro 3.uemedta F, (f)=1—e~%; ana
BTOPOro F,(f)=—e~% nas Tperbero sjemMeHta F,(f) =
== | —e~%3, HafTH BepoATHOCTH TOro, YTO B HHTEpBaje
spemeny (0, ) 4 OTKaXKYT: a) TONLKO OJHH 3JeMEHT; 6) TOIbKO
ABa 37€MEHTa; B) BCe TPH 3JEMEHTa.

371. IlponsBoauTtcs ucnbiTaHue TPeX 3JeMEHTOB, paboTalo-
(HX HEe3aBHCHMO OJHH OT Apyroro. JJauTelbHOCTb BpeMeHH
6e30TKa3HO# paboOTHl 31eMEeHTOB pachpefesieHa 1O NMoKasa-
TeJbHOMY 3aKOHVY: AJs mepBoro aieMeHTa f;(f)=0,1e~*,
ANsi BTOpOro f, (f) =0,2e~%3%, i3 TpeTbero sjeMenTa f, (f)=
=0,3e~%3%", Ha#liTh BepoATHOCTH TOro, 4TO B HHTepBaJje
spemenn (0, 10) u oTkaxyT: a) XoTA Gbl OAHUH 3/IEMEHT;
6) He MeHee IBYX 3/JE€MEHTOB.

Y kasanue. Bocnonb3oBaTbCs pesy/bTaTaMu, NMOAYUCHHBIMH HPH
pemienuu 3ajaux 370.

372. TlokasaTe/qbHbIM 33aKOHOM HAaAEKHOCTH Ha3slBaIOT
GYHKUUIO HaleXKHOCTH, OTIpeieIsieMyI0o paBeHCTBOM R (£) =e~M,
IJie MOJOXKHTEIbHOe YHCO0 A -— HHTEHCHBHOCTb 0TKa308B. J{oKa-
3aTh XapaKTepHCTHYeCKOe CBOHCTBO NOKAa3aTe/bHOTO 3aKOHA
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HAAEKHOCTH: BEPOATHOCTb 6e30TKa3HOH paGoThl 31eMEHTa
B HHTepBaJie BpeMeHH JJIHTE.IbHOCTbIO [ He 3aBHCHT OT Bpe-
MEH# [pelwecTBYoWeR pa6GoThl IO HayaJa paccMaTpHBae-
MOr0 HHTEpBafna, a 3aBUCHT TOABKO OT AJHTEJIBHOCTH HH-
TepBaJja ! (MPH 3aaaHHOW HHTEHCHBHOCTH OTKa30B A).

Pewen ne. Baeaem o6oasauenns cobutrit: A— GesoTka3nan paGota
aneMeHTa B HHTepBaae (0, !g) LVIHTEJLHOCTBIO !y B-—G6e30TKasnaa pa-
60Ta_3neMeHTa B HHTepBaje (lo, /o—1) AJAHTEABHOCTLIO /.

Toria AB-—GesoTkasuas paGora B mutepsade (0, {y--¢) AAHTENb-
HOCTLIO {4y —-1.

Mo dopmyae R ({)=:e-* walileM BEPOATHOCTH 3THX COGBITHIL:

P(A)=e Mo P (B)=e M, P(AB)=e~d Uath g=Mo o= M

Haiizem yCJ0BHVIO BepOSITHOCTb TOro, YTO 3neMeHT 6yieT paboraTs
6e30TKa3H0 B HHTepBate (fo, fo--/) NpU YCNOBHH, 9TO OH yXe HpOpa-
Goran Ge30TKasHO B npeaurecTsylomeM HHTepsaje (0, fo):

P(AB) _e~Mo. e~ M
P4(8)= P(A) o'

Tax xak B noayuesHoli (opMmyse He COIEPKHTCH fg, a COACPIKHTCH
TOJNbKO [, TO 3TO M O3HayaeT, YTO BPeMA PaGoTHl B NpeAWECTBYIOWEM
HHTEpPBa/lE HE BJAHAET HA BeJHYHHY BePOSTHOCTH Ge30TKasuod pabotol
H& NocAelylolieM HHTepBaJje, a 3aBHCHT TOJLKO OT AJHNB { MOCAeAyIo-
mero uutepsana (fo+4 ), 4ro 4 TpeGoBaNOCH AOKA3ATh.

Hpyrumu cnoBamu, ycnopHas BeposiTHOCTH P4 (B) Gesorkassoll pa-
Gotni B HliTepBase BPeMeHH 1. THTeJbLHOCTHIO !, BHIYHCJAEHHARA B NpeAnono-
XEHHH, YTO 3IJAeMeHT MNpopabotai Oe30TKa3HO Ha NPECCTBY IOUEM
HHTepBate, paBHa Gesyc.l0BROII BeposTHOCTH P (B).

~ At

=e

Tnasa cepbmasn

PACNIPENENEHUNE DYHHILIMM OQHOrO
M ABYX CRAYYARHLIX APTYMEHTOB

§ 1. DyHRUNA OZHOrO CAYHAWHOrO BAPryMeHTa

Ecas xamaoMy BO3MOKHOMY 3HaueHHIO cayuaiinoit seauyunn X
COOTBETCTBYET OAHO BO3MOXHOE 3HaueHHe cayuafiHoli Be U Y, 10 Y
HA3bBAIOT PynKyuel cAy4alino20 apeyserma X # 3anucuBanTY = @ (X).

Ecnn X—auckpersas cAywafiHan BEeAHUHHA H dyux-
unst Y =@ (X) MOHOTOHHA, TO PA3NHYHBIM 3HAueHHHM X COOTBETCTBYIOT
paznyunbie 3HadeHus Y, npuueM BEPOATHOCTH COOTBETCTRYIOWUX 3Ha-
genufi X # Y oansakosul. [Ipyr#Mu CJI0BaMH, BO3MOXIIbie 3HayeHns Y
HaXOAAT H3 paBeHCTBa

Y=g (x),
TAC X;—BO3MOKHEE 3HAaueHHA X; BePOATHOCTH BOIMOXKILIX 3HaueHHfi V
HAXORAT U3 paBeHCTBa
P(Y=y)=P(X=x).

Ecmu xe Y =@ (X) —usemonoToHHaR QyHKUHA, TO, BOOGule romops,
pasaHuHbIM 3naueHHAM X MOTYT COOTBETCTBOBATb ONUHAKOBBIE 3Have-
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HEa Y (Tag GyjeT, €C/M BO3MOMHBle 3HaueHHs X monaayr B MHTepBaJ,
B KoropoM dyHKuHA @ (X) He MonoToHRa). B 3ToM caywae aas oThicka-
HHA BePOATHOCTeR BOSMOXKHHX 3HaweHH! Y CJeRyeT CI0XUTb BepoATHOCTR
TeX BO3MOXKHHX 3HaueHHR X, MPH KOTOpPHX Y TNpHHHMaeT OAHHAKOBHIE
3Haveunsl. Jlpyrumu CJoBaMH, BePOSITHOCTb TOBTOPAIOUIErocH 3HavueHHs Y
PaBHa CcyMMe BepOITHOCTEHl TeX BOSMOXKHMX 3Hauenuit X, npu KoTo-
pHX Y npHHHMaeT ofHO M TO XKe 3HaueHHe.

EcaH X—HenpepnsHaf cayvwaltHas BenHuHHaI, 3a-
NaHHas TIAOTHOCTLIO pacnpefefieBHs f(x), H ecaH y=@ (x)—aHddepen-
u¥pyeMass CTPOro Bo3pacTalollias MJAH CTporo y6mBaomas ¢(yHKUNA,
obpatnas ¢ynkuHs Koropolt x=1 (y), TO NIOTHOCTL pacnpeleeHus g ()
cnyuaiinoli peaMyHHH Y HAXORAT M3 paBeHcTBa

gW=Fv @11 @I

Ecan ¢yHRUME y==@ (X¥) B HHTepBajse BO3MOXKHHX 3Havenuit X we
MOHOTOHHA, TO CJefyeT pa3GHTh STOT HHTEPBaJ Ha TaKHe HHTEPBaJH,
B KOTOPHX (yHKUHA @ (Y) MOHOTOHHA, W HallTH NJOTHOCTH pacnpeiee-
Bl g; (y) Ann KaXAOro H3 HHTEPBAJIOB MOHOTOHHOCTH, a 3aTeM npel-
CTaBuTb g (y) B BHAE CYMMH:

gy =g W)

Hanpuwmep, ecan ¢yukuHa @ (x) MOHOTOHHA B ABYX MHTepBajaX, B KO«
TOPHX COOTBeTCTBYlomiHe obpartnblie HYHKUHH PaBHE ¥y (y) H Ps (y), TO

g@)="F[oi @)1 b1 (@) 14 [$2 @] -1 b2 () -

373. Iuckpernas cayuyaiiHas BeauuuHa X 3ajaHa 3aKo-
HOM pacrnipefe/ieHHs:
X1 3 5

p 040,105
HafiTh 3akoH pacnpenenenns cayuafinofl Beanuuns ¥V =3X,

Pemenne. Hallnem BO3MOXKHHE 3HaueHHs BeHuHHR Y =3X.
Umeem: y;j=3-1=3; y=3:3=9; y3=3:5=15. Buaum, 4t0 pasnnutHuM
BO3MOXHHM 3HaueHHAM X COOTBETCTBYIOT pasiHuHble 3Haueuus Y. dro
o6bsicHeTcss TeM, uTO ¢yHKUHA y=¢@ (x)=3x MoHoToHHa. Haiinem
BEPOATHOCTH BO3MOXKHHX 3Havenuil Y. Jaa Ttoro wrobr Y =y;=3
JROCTaTOYHO, YTOOH BelivHHA X npulisna sHaveHue x;=1. BepostHocTs
*ke cobutHa X=1 no ycaosuio paBua 0,4; cjefoBarenbHO, M BEPOAT-
HOCTb COOHTHA Y =y, =3 Takxe pasHa 0,4.

AHanorHyHo nONYYHM BEPOATIOCTH OCTAABHBIX BO3MOJKNBIX 3Hauce

wait Y
P =9=P(X=3)=0,I;
P{Y =15)=P (X=5)=0,5.
Hanuuem nckoMuilt 3akoH pacnpepeneins Y:

Y 3 9 15
p 0,4 01 05

374. IuckperHas cayuwaiinas seanynHa X 3ajaHa 3aKo-
HOM pacnpejesieHHA:
X3 6 10

p 0,2 0,1 0,7
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Haiith 3akon pacnpenejenus ciayvyaiiHo#t BeJHYHHH Y =
=2X+1.
375. IImckpetnas cayvaiiHaa Beanyusa X 3ajana 3ako-
HOM pacnpenefeHus:
X —1 —2 1 2
p 03 010204

Halitn 3akoH pacnpegenenus cayvaiimoil BesHunHH Y = X3,

Pemenne. Hailzem BoaMoxuble sHavenus Y:

2 2
yi=xi=(—1)2=1, gp=xi=(—2)%=4,
2 2
Ys=x3=12=1, y,=x4=22=4.

Hrak, pasnuuneiv 3HavenHaM X COOTBETCTBYIOT OJlHHAKOBMe $Hade-
HEA Y. 310 OGBACHAETCA TeM, YTO BO3MOXKHble SHaueHHs X NpHHajje-
KaT MHTepBaJly, Ha KOTOPoM (YHKUHA Y ==X2 He MOHOTOHMA.

HafizeM BeposTHOCTH BO3MOXHHX 3Hadenuit Y. Jas Toro urobut
BeqHunHa Y TpHHAAa shavenne Y =1, gocratouHo, 4To6n BeaHwHHa X
NpRAsJa 3HaweHHe X=—1 uaun X=1. Iocnenuse A8a COOLITUS He-

COBMECTHH, HX BEPOATHOCTH cooTBeTcTBeHHO pasHs 0,3 n 0,2. ITosromy
BepOATHOCTh COOMTHA ¥V =1 mo TeopeMe CJoXKeHHs

PY=1)=P(X=—1)+4P(X=1)=0,34+0,2=0,5.
Ananornuso HafiieX BepoATHOCTb BO3MOKHOrO 3HauwedHa Y —=4:
P =4=P(X=—2)4P (X=2)=0,14-0,4=0,5.

Hanmwem uckoMull sakoH pacnpefiesieHusi BeJHuHHR Y3

Y1 4

p 0,50,5
376. IIuckpernas cayuvaiinas BesHYuHa X 3ajaHa 3aKo-

HOM pacnpene/eHus:
X n/4 n/2 3n/4

p 0,2 0,7 0,1

Halitu 3akon pacnpeneneHus cayyafinoli Besuuunst ¥ =sin X.

377. 3anana m/IOTHOCTb pacnpefeneHust f(x) cayyaiiHo#
BeJAHYHHH X, BOSMOXHEIE 3HaueHHS KOTOPOH 3aKJ/IOUEHH
B uuTepsaste (a, b). Halhtn nnoTtHocT pacnpenenenus cay-
qaiiHoli BeqHuHHH Y = 3X.

Pemenne. Tak kak pyuxuus y=3x aupdepenuupyemas 1 cTporo
BO3pacTaeT, TO NPHUMeHHMa BopMyaa

W=V Wl *
rae VP (y) —¢yHKUnA, obpaTHaR GYHKUHH y =3x.
Haiigem ¢ (y):
Homaw Lo @O
el :
Ty @1=f(9/3). **
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Hafinem nponssoanyio ¥ (y):
¥V (@) =yR) ==13.

¥ @) =1/3 (***
HafizgeM MCKOMYI0 RNJIOTHOCTh pacnpefienieNis, AJN 4ero TNOXCTaBHM

(N8 Crg@=0137]w3).

Tax kak x u3MeHseTcs B HHTepBaje (@, b)m y==3x,7103a < y < 3b.

QOyepnaHo, YTO

378. 3azaHa nJoTHOCTL pacnpezesenus f(x) cayvaitHof
Be/aMynHH X, BO3MOXKHDBIE 3HAUEHHS KOTOPOH 3aKJIOYEHB!
B MHTepBaJsie (a, b). Hafttu naoTtHocTs pacnpenesenns g (y)
caygafiHofi Beanunun Y, ecan: a) Y =—3X;6) Y =AX+B.

379. Cnyuaitnas Beanynna X paclipeneneHa 1no 3aKoHy
Kowmn

1
1) =5

Haiitn g:lo-mocn, pacnpene’eHua cay4yaiHoll BeauynHn Y=
= X3-1-2.

380. 3ajana niorHocTh pacnpepedenus f(x) cayuafinont
BeJNUBHB X, BO3MOXKHBIE 3HAYEHHS KOTOpOH 3aK/MIOYeHB!
B untepsase (0. oo). HafiTu naoTHocTk pacnpenenenns g (y)
cayuaiiHofi Beauuunn Y, ecan: a) Y=e~% 6) V=InX;
B) Y=X% 1) Y=U1X% ) Y=VX.

381. 3axana nnoTHoCTL pacnpenesenns f(x) cayuafinoft
BeJIHYHHB X, BO3MOXKHHE 3HAYEHHS KOTOPOH 3aK/IOYEHB!
B HHTepBaje (— oo, oo). HaiiTh nJjoTHOCTL pacmpenene-
Hus g(y) caydahnoit BeauunHm Y, ecan: a) ¥V =X%
6) Y=e-X* B) Y=|X}| r) Y=cosX; 1) ¥V=arctg X;
e) Y=1/(14X?).

382. B npamoyronbhofi cucreme koopaunar xOy 13 TOUKH
A (4; 0) Haynauy (MOA NPOH3BOILHLIM YIVIOM ) POBeJEH AyY,
nepecekaouufi ocb Oy. Haittn nuddepenunanbuyio Gpynxinio
g (y) pacnpelieneHus BEpPOATHOCTER OpJAMHATHI y TOYKH nepe-
ceyeHus nposejeHHoro Jyda ¢ oceio Oy.

Pemenue. Yroa { MOXKHO paccCMaTpUBaTh KaK CAyualtiyio Besin-
ypHY, pachpesiejlellHyI0 PaBHOMEpHO B HHTepBaje (— n/2, n/2), NpHueM
B STOM HHTepBaJe NJOTHOCTL pacnpepesieBAs

1 1
,U)—:(/2—(-—-:l/2)—7t"
BHe paccMaTpHBaeMoro HuTeppada f (f)=0.
H3 puc. 7 carepyer, uto opaunaTa y CBsizaHa ¢ YIJOM { caenymomedt
93BUCHMOCTBIO: y=41g {. 3ta dyuxuns B BHTepBane (—n/2, 1/2) MoHo-
TOHHO BO3PaCTaeT, NOSTOMY JJfA OTHICKaHWH HCKOMOR nNOTHOCTH
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pacripefieienna g (y) npumennma dopmy.ia
gW=fEwlIY L ™
rae Y (y) —dyuxuna, obparnas pynkunn y=41g1,
afizem ¢ (y):
¥ (y) =t =arctg (4/4).

Haiftaem ¢’ (y):
¥ (9)=4/(16 - y%).

Caenosateanno, y

[ @) | =4/(16--4%). ** \

Hafizem [ [¢(y)]. Taxk kak f({)=1/m, B
10 ]
Fivl=1/a (**%)

I/

Ioactasus (**) u (***) B (*), oxouua-
TeABHO MOJYUHM

A(%.0)
z

) =
ely= n(16--y%) °* Puc. 7
npuieM —~—ow < ¥ < ® (nocaeliee caeiyer Ha Toro, uwro y==4tgf

N —n/2 < < nf2).
KouTtpoas:

¢ 40 d 4 0 dy 4
o — { = % '2'3._
S g dy=2 S 16+42 =n 2516+y’—m—]'

383. Cayuaitnas Beanunsa X paBHOMEPHO pacmpene.eHa
B uHTepsale (— n/2, n/2). Hafith naotnocTe pacnpepene-
HuA g(y) cavuafiHofi Beauuunsi Y =sin X.

Pewesnne. HalfineMm naoTHocTh pacnpefedenns f(x) cayuafiro#t
pesuunnil X. Beanunna X pacnipenenena paplioMepHO B HitTepBane
{—n/2, =/2), nosToMy B STOM MiliTepBaae

1 1
f(x)=n/2——(— %2 n

BHe paccMaTpHsaeMoro nuTepmana f(x)=0.

Qyuxuua y=sinx B HHTepBANe (— A/2, 71/2) MOHOTOHHA, c/eN0Ba-
TeALHO, B STOM HHTepBaJje OHa HMeeT o6paTHyio ¢yHKUHIO X = (y) =
== arcsiny. Haiiaem npoussoauyo ¥ (y):

V) =1/VT—¢
HafizeM HcKOMyl0 MJIOTHOCTb pacnpeaefetiusi no dopmye
eW=fv W1V G) -
Yuuteian, uro f(x)=1/n (cnenosareasno, [lY(¥)l=1/n) u
1V @) |=1/VT—¢2, nonyunm
g =1/(x VT1—p).
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Tak kak y=sinx, npuueM —n/2<x< /2, T0 —l<y<I.
Takum oOpasoM, B unTepBaite (—1, 1) umeeM g (y) =1/(x V' T—4¢?); sue
sTOro, HuTepsana g (y)=0.

Koutpoas:

1

1 i

[ L0 2 2 ing| =

jg('/)dy——';j Vl—y2—315‘ Vl__yz—narosmy =
2y '] 0

1

=1
=2/n-n/2=1.

384, Cnyuafinas sequunna X pacnpeje/sieHa paBHOMEePHO

B nutepsaae (0, n/2). Halitu nnoTHoCcTs pacnpesenenns g ()

c1yvafiHoll BeJMYHHH Y =
Y == 5in X,

385. 3anaHa MJIOTHOCTb

pacnpeznesenns cay4ahHoi Be-

\ ) /, anuuHe X: f(x) = 1/n B unTep-

0 T Bane (— %/2, m/2); BHE 3TOrO

\/ oz unrepsana f(x)=0. Haiitn

NVIOTHOCTDb pacrnpene/enis g (y)

Puc. 8 chyyalHO#  BENUHHBI Y m=
=tg X.

386, Cnyualtnas BeqHuHHa X pacrpejesieHa paBHOMEpHO

B unrepsane (0, 2n). Hafitn niotHocTh pacnpeneneuus g (y)
cayqafiHoll BequyuHE Y =cos X.

Pemwenne. HallzeM npoTaocTb pacnpenenenus f(x) cayuafinoh
BeJNuYMHE X: B uHTepBane (0, 2m) uMeeM

} (x)=1/@n—0)=1/2n;

BHe 3TOTO HHTepBaja f (x)=0.

N3 ypapHenns y=cos x HaligeM o6paTHy®w ¢yHRuHIO Xx=1 (y).
Tak xax B unteppate (0, 271) YHKUHA y=CoSX He MOHOTOHHA, TO
pa3o6beM STOT HHTepBaJ Ha HHTepBaam (0, ) u (m, 271), B KOoTOpHX
5Ta ¢yHKUHA MOHOTOHHa (puc. 8). B unrtepBase (0, n) o6paTHan yHK-
uns P; (y)=arccos y; B uurepsane (n, 2m) o6paTHas GyHKUHA |3 (y) =
=—arccos y. FickoMas NJOTHOCTb pacnpefiesieRHS MOXeT OHTh HajileHa
H3 paBeHCTBa

g =7FT%i 11 % @) 14F 1% @)1 42 0) |- *)
Hailzem npon3sogHue o6paTHHX QyHKUMEA:
Wi (9) = (arccos y)' =—1/VT—=4¢?, 2 (y) =(—arccos y)' =1/ YV T—¢%

Haitzem Mozyan HNpOH3BORHHIX:

lo1@) |=1/VT=4, [w@)l=1/VT=4. **)
Yuutngasn, uro f(x)=1/2n, noayuum
Flh @))=1/2n, [l )]=1/2n. (***)

126



INoacraBans (**) u (***) B (*), uMeeM
1 1 1

S VT TV I=p  aVi=§
Tak Kak y=cos x, npuueM 0 < x < 2n, T0 —1 < y < 1. Takum obpa-
S0M, B HHTepBaje (—1, 1) HCKOMas IJOTHOCTb pachpefieneHus g(y) =

= 1/(n Y T—¢%); BHe sTOTO HHTepBana g (y)=0.
KoHTpoab:

1 1
=1 dy __ 2 dy _2 -
g dy—&— ( ———.—-;t-j‘-——_—ﬁarcslnl

Vi—y? l—y
X 0
=2/n-n/2=1,

387. Cayuaiinas BennunHa X pacnpeieneHa paBHOMEPHO
B HuTepBante (— n/2, m/2). Hailtn njoTHOCTb pacmpenene-
HHA g(y) cayqafiHo#t BesmynuH YV =cos X.

388, Cnyuafinas BeauyuHa X pacnpenejeHa HOPMaJbHO
C MaTeMaTHYECKHM OKHJaHVeM, PaBHLIM @, H CPEAHHM KBaJ-
paTHYECKHM OTKJIOHEHHEM, paBHHIM 6. JloKa3aTb, YTO JMHeil-
Hasa ¢yukuns ¥ = AX + B Takxe pacnpefeseHa HOpMaJabHO,

npuyeM
M({Y)=Aa+B, o(Y)=|A|e.

Pewenne. HanumeM NIOTHOCTL pacnpefiesienns cayuvafiHoll BeqaH-
ynnn X

Yoy

l _(x_a)tlzqt
X)== — e .
Fe) ¥ 2n

®yukuun y = Ax--B MoHOTOHHa, Mo3ITOMY MpHMeHHMa dopMyia
gW=FIv W1V @I ™
Hafizem x=1 (y) u3 ypaBHeuns y=Ax--B:

V()= —B)/A.
Haitnem f [¥ (4)]:

_Ly-B)/A-ap* _ly-(Aa+B))*

1 207 1 2 (A0)* .
Flv ) oV © om'e . **)
Hafizem ¢’ (¥):
¥V () =1y—B) Al =1/A.
Haitgem |4’ (%) |:
1V @ 1=1/ Al ***

ToncraBaaa (**) u (***) B (*), uMeeM
1 _Iy—-(Aa+B))*
2 (A0)®
gl)=————uc
(Ajo) ¥V 2n

Orcioga BURHO, 9TO JauHefiHan pyuxuns Y= AX -} B pacnpenenena
HopMansHo, npuyeM M (Y)= Aa-+-B 1 o(Y)=] A 0, uro 4 TpeboBanoch
ROKa3aTh,
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1
Vo
HOpMaIbHO pacnpeje/esHoll cayuafiHol peanunnn X. Hafith
IUVIOTHOCTb  pacnpejeneHns g(y) cayvaliHoR BeanUNHH
Y =X,

Peweuune. Ha ypannwenuns y=x* Hailzem oOpatiiyio ¢yHKumIO.
Tak kak 8 unrepRaje (— o, ®) OVHKRHA y=x? He MOHOTOMMA, TO

pa3o6LeM STOT HHTEPBad Ha HHTepBasanl (— o, 0) M (0, o), B KOTOpHIX
paccmaTprBaeMas (yHKUMS MoHOTOHHA, B murepmane (— oo, 0) obpar-

Has Gyukuua ¥, (y)=— V g; 8 nutepsane (0, ) obpaTnan GyAKUMA

389. 3ajxana NJIOTHOCTS f (X) = e-**?  (—o0-Lx< 00)

v ()=Vy.
Hckomaa naotnocts pacnpenenenuss Moxer OHTh Hafilena Hs pa-
BEHCTBA , ,
g =F 14 @11 pi@) |-+ 7 [b2 )11 92 ) |- ®)

Hafizem npossBogible o6paTHhIX $YHKuHA:

WhW=—1Q VD), r)=1(2V7).

HafineM MOZVAR NPOUIBOAHHX:

=1V, | e@o)l=1eV7). **

Yautusan, uro f ()= Vl@‘: e, 4 @)=V U, b=V

NOAYUHM

flds @)1= V'2_1 W g, )= Vlﬁ e V/r,  (sy)

v

Noacrasassa (**) v (***) B (*), numeem

e~/

)=
Tax kax y=x%, npHueM —ow < x < 0, T0 0 <y < .

Taxum obpazom, B nnteppane (0, ) HCKOMan NJIOTHOCTb pacnpe-
JeJleHHst

e‘ylz;

gly)= Vias

BHe STOTO hntepsa’ia g (y)=0.
Konrtpoasm:
T“ ®
‘g(y) dy =—}7.'-_—S V‘_ e~ ¥/2 4y,
0 Ty Vy

Monomus y=1% y, caenosareabro, dy =2¢ df, noaysnm

[ -
gg () dy =—2 5 e gy,
[ °

J Vo
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@®
Yuurusas, uto wnterpan Ilyaccona ye“’/’ di-'_——'/22—'11 naiifiem
b

[ -
2 2n
d = . =l4
iSg(y) y Von o)

390. 3anana nAOTHOCTH f(X)= !

— e‘*"/2 HOPMaJlbHO

pacnpejeieHHO# c:l),qanﬂou B€TMUHHbI X Haijitu naothocts
pacnpefieieHns ciiyuaiiHol BesnuuHbl Y =(1/2) X2,

391. 3azxana NJA0THOCTh pacnpeleseHHs F(x)=
1

= V_Z_e"x'/'-’ﬂ’. Haiith naortnocts pacnpefenenns g(y)
g 2n

cayvaiiHof BeauunHbl y=(1/4) X2,

392. Cayuaiinan BennunHa X 3a]aHa ILIOTHOCTbIWO pac-
npegeienns f(x)=(1,2)sinx B unrepsase (0, x); BHe 3TOrO
nHrepBaaa f(x)=0. HafiTu MaTeMaTHYecKoe OXHaaHHE CIY-
vafidoff BennuyuHbl Y = (X)= X%, oupeiequs mnpeisapH-
TeABHO NJIOTHOCTh pacnpeleseHns g (Y) BeaHuuHo Y.

Pewenne Haiizem cnasada miothoCTb g (y) cayuaitHoli pesR-
gsune Y. Tak Kak Qynkuns y =@ (x) =x2 Aa8 PacCMaTPHBAEMBX SHa-
wennlt x (0 < x < 1) CTPOro BO3pacraiomlaf, 10 NJOTHOCTL g () Oynem

HCKaTb o ¢opmyne
g@=fbEN-1Y @}

rae P ()= V y—o¢yuxuns, obpatuan pynkuun Y =x2. Tloacrasass
b @)= Vy u yaurusan, wro [ (x)=(1/2)sinx, | ¥’ ) |=](V) |=
=1/(2 V'y), noayunm

g @) =sin V' y/(4 V).

Haijinem MCKOMoe MaTeMaTH4ECKOe O:KHAaHHe BeJHYHHH YV, yunToiBas,
uTO BOSMOXKHHIE 3HaueHHs Y 3axkaloueHn B wHrtepeane (0, A2} [TaK Xak
y=x2nl0<x<am 10 0<y<n]

M) = s yg(y)dy———S ysinV y Vy dy.

Tloabaysick NOACTaHOBKON y =12, noayuux

M¥)=—+ S 2sin¢ dt.
0

VHTerpipysl ABaXAM NO YaCTAM, OKOHUATEJLHO uMeeM
MY)=M (X?) =(n?—4)/2.
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3amMeuanne Peuwenne, npusegentoe Buue, Npecaeiyer yueGHuie
uenu. Copasno Gucrpee Beaer x uenn gopmyaa

n
Mixe =% {xrsinx demme—ay2.
0

10 Xe 3aMeyaHue OTHOCHTCA H K 3ajaue 393.

393, Cnyuvaiinas seawunHa X 3ajjaHa NJIOTHOCTBIO pac-
npexenesus f(x)=cosx B HHTepBate (0, m/2); BHe 3TOrO
uHTepBana f(x)=0. Haifltu MaTeMaTHYecKoe oOxHJaHHE
¢yuKuHE Y =@ (X)= X2

394. Cayvaiinas BesqnyuHa X 3aJlaHa IJIOTHOCTBIO pac-
npenenenns f(x)=(1/2)sinx B uHTepBane (0, m); BHe
storo uuTepBana f(x)==0. Ha#Hitn aucnmepcuio ¢GyHKUUH
Y = ¢ (X) = X?, ucnoap3ys IJIOTHOCTb pacnpejeteHHs g (y),

Pemenne. Hcnoansyem dopmyny
d

D¥)={ v’8 ) dy—1M V)P,

¢
rae ¢ m d—KoHUb HHTEPBAJa, B KOTOPOM 3aKJIOUEHH BO3MOMHHE 3Ha-
wennn Y. Toacrasass g(y)=sin V y/4 V y, M (Y)=(n3—4)/2 (cM.
3ajauy 392) H yuntHBas, uto c=0 H d=n? (Tak KaK y=x? 1 0 < x < 7,
10 0 < y < %), Noayunm

ne

shhyVy at—472
D(Y>=D(x2)=j g a— 52" *)

d 4V .2

Hnuterpupya cHavajla ¢ NOMOWMBIO NOACTAHOBKH y={2, a noToM

YeTHpPEXIL MO 9aCTAM, HMeeM
n
1 :sin Vg al
T;S =t =g -6t 24, *
INoacraBue (**) B (*), OKOHWATENBHO NOJYUHM
D (X?) = (n*— 16a8 - 80)/4.

393. Cayuaiinas BeqnunHa X sajaHa NJOTHOCTBbIO pac-
npeneneHua f }x) =cQsx B uHTepmane (0, m=/2); BHe 3TOrO
HHTEpBaa (x)=0. Ha#iru  aucnepcuio  QyHKuHH
Y=o (X)= X3

Y kasanue [lpeasaputeasyo HaliTn NJOTHOCTb pacnpefesienHs
g(y)=cos ¥V y/2 V¢ seanunnn ¥ = X2; ncronb3osars gopMyay

nt/4
D)= § v*8 () dy—[M V)11,
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rAe M(Y)=(n%—8)/4 (cM. 3apauy 393). Tlpu sBuyucaeHuH nnTerpana
CHava/a BOCMOJ/Ib30BAThCH TOACTAHOBKON y ==12, a 3aTeM MHTerpHpOBaTh
NO YacTAM.

396. Pe6po KyGa H3MepeHO NpPHO/IUKEHHO, NpPHUEM
a<<x<b. PaccmatpuBas peGpo Ky6a Kak cayyaiinyio Be-
auguny X, pacnpeiesieHHYI0 paBHOMEPHO B MHTEpBaje
(a, b), naiiTH: a) MaTeMaTHUYecKoe OxujanHe ofbema Ky6a;
6) aucnepcuio o6beMa KyGa.

Yxasaune. [lpexBapurenbno nafiTh NJoTHOCTb Pacnpeilesienns

g (y)———-!—-—-
3(b—a)y??
caygaiinofi BerHunnn ¥ =X3. Hcnosb3oBaTh ¢GopMyH
b b
Mw)={ @y, Dm={sew) y—IM),
a

397. 3anana ¢yHkumus pacnpesenenns F(x) cayvaiiHolt
seanuunnl X. Haiith ¢ynkuuio pacnpenenerus G (y) cay-
yajitofl BeqHyuHM ¥V =3X 2.

Pemenue. Ilo onpegenennio dynkuuu pacnpenenenns, G (y) =
=P (Y < y). INocxoabKy ¢yuknus y=3x--2—Bospacrawwas, 10 He-
paBeHCTBO Y < y BHNOJHACTCH, eCJH HMeeT MecTO HepaBeHCTBO X < X,

TIO3TOMY
Gy)=P (¥ <y)=P(X < x)=F (x). )
N3 ypaBHenns y=3x--2 BhpasuM x:
x=(y—2)3. *"

MNoactasue (**) B (*), OKOHYATENLHO NOJYYHM
G (y)=F [(y—2)/3).
398. 3anana ¢ynkuss pacnpeneneuus F(x) cayvaiinoi

BesHuuEnl X. Hafitn ¢yHnkunio pacnpegenenns G(y) cay-
yafitofi BeJHUHHH Y =— (2/3) X 4-2.

Pemwmewnne. [lo onpereneHuio GyHKuMH pacnpepenenus,
G(y)=P(Y <y)

MNocKoabKy yukuMA y =— (2/3) x-+-2—yO6riBaioiuas, To HEPaEEHCTBO
Y < y BHNOJHAETCH, €CTH HMeeT MECTO HepaBeHCTBO X > x, NO3TOMY
Gy)=P (Y <y)=P (X > x).

CobuiTH X < ¥ M X > x TIPOTHBOTIOJIOKHE, TNOSTOMY CYMMa Bepo-
ATHOCTe#l 9THX coOWiTHA pasHa epunuue: P (X < x)4+P(X > x)=1,

Orciopa
' P(X>x)=1—P X < x)=]~—F(x);
caepoBaTesbHO,
G(y)=1—F (x). *
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H3 ypannenus y=—(2/3) x+2 sutpasum x:
x=3(2—y)/2. (**)
MMoncrarus (**) B (*), OKOHUATEJBHO TOAYIHM
G(y)=1—F[3(2—y)/2].

399. 3anana Qynkuua pacnpepenenuss F(x) cnyvafinoh
eauuyunn X. Hafith yukurio pacnpezesenus G (y) cay-
yafiHoii Beanunn Y, ecau: a) ¥ =4X-4+6; 6) Y =—5X 4 1;
B) Y=aX-+b.

§ 2. DYHKUMA ABYX CAYUBHHBIX IPrYMEHTOS

Ecan xaxjoli nape BO3MOXHBIX 3HaueHHHl cayuafiubix BeJHunH X
# ¥ CGOTBeTCTBYET OAHO BO3MOXHOE 3HaueHHe cJyuaiivoRt seauununt Z,
10 Z nasuiBaloT Qynxyued deyx cayqainex apeymenmos X H Y 4 nHwyT

Z=¢(X,Y)

Ecan X n Y—aHCKpeTHHE He3aBHCHMBle Cayuafinbie BejH-
4HHH, TO, AR TOrO 4TOGH HaWTH pacnpepesexHe QyHKuHu Z=X--V,
Kajo HafiTH BCe BO3MOMXHHE 34aueHHA Z, IR 4ero JA0CTATOYHO CJAOKHTD
KaKJA0e BO3MOXKHoe 3HaveliHe X CO BCEMH BO3MOXHHIMH 3HaueHHAMH Y
BEPOATHOCTH HARJIHHHX BO3MOXKHBIX 3Hauennii Z paBHE TPOH3DEICHHAM
BepoAiTHOCTell CKnaamBaeMbX 3Havenuit X n Y.

Ecaim X nY—HenpepoBHHE He3aBHCHMLIE CAyuaiiHble BeJH-
YHHH, TO NMJOTHOCTb pacnpeienenus g(z) cymMn Z=X--Y (npn ycao-
BRH, YTO NJOTHOCTH pacfpejeneHust XoTa GO OJHOrO H3 apryMmMeHTOB
sajaHa B HuTepsaae (— eo, o) oxHOfi GopMyof) MoxkeT GulTh HafiieHa
no ¢opMyae

g@=§ f1 e (e—2 dr,

-

au6o no paBHocHAbHON hopMyne

g@={ he—pho
-
rAe f{ H fy—DJOTHOCTH pacfipefieleHHA apryMeHTOR; €CAH BO3MOKHbIE
3HaueHHS! aPryMEHTOB HeOTPHUATEJbHBl, TO MJIOTHOCTb pacnpeaeseHus
g(2) seanunnn Z=X-4Y naxoadar mno dopmvic
2

g@={ 1) hiz—x ar,
0
ar60 fio paBHOCHJbHORA dopMyne
2
e@={he—phw w.
0

B ToM cayuae, xoraa ofe naoraoctu fi(x) u fa(y) 3agaust na
KOUGUHHIX HHTEPBa/JaX, ANA OTHCKAHHUA TNOTHOCTH g(2) BeNHuHHbI
Z=X4Y uenecoobpaso cHauasa HAfiTH (yHKUMIO pacTipefeneHHs
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G (2), a sateM npoandhepeHUHPOBATL ee NO Z:
g(2)=0"(2).
Ecan X u Y —ne3asnchmble Cayuaiiple BeAHUHHH, 3alaHhLie COOT-
BETCTBYIOUIHMH TJIOTHOCTRMH pacnpeleaesns fy{x) ¥ fa(y), TO BepoaT-
HOCTb nonajianua cayuafinof Touku (X, Y) B o6aacte D paBha aeolinomy

MHTErpanly no 5Tofl 067acTH OT NPOM3BEIEHHS NJOTHOCTEH Ppacnpepe-
JieH het:

PIx, ViD= {{h @ hw exa.
(D)
400. MnckpetHble HE3aBUCHMEIE C/lydaiinble BeAHYHHBI X
n Y 3ajaHBl pacnpejlesleHUsIMH;

X 1 3 . Y 2 4
P 03 07° P 06 04
Hailti pacnpegenenne cayuaiivoii Beanyuuol Z=X+VY.

Pewenne. Jis Toro urobbl COCTaBHTbL pacnpefnenieHHe ReNHYHBB
Z==X 1Y, Halo nalitn Bce BO3MOXIHe 3HauYeHHs Z W HX BEPOSTHOCTH.
Bo3MoxHble 3Hatenus Z ecTb CYMMBE KaX10ro BO3MOMHOrO 3Haue-
HHA X CO BCEMH BO3MOMHLIMH 3HaueHHAMH Y:
21=1-+-2=3; z3=1-b4=5; 23=3-"-2=5; z;,=3-44=7.

HaiiaeM BepOATHOCTH 3THX BO3MOXHBIX 3naueHuil. Jag Toro uTobh
Z==3, pocratouno, 4roGk BeiMyMHa X NpHHANA 3HaueHne xij=1 n
BeJHuMHA Y -—3HavetiHe y;=2. BepoATHOCTH 3THX BO3MOMUHX 3Haye-
nufi, KaK caelyeT W3 JaHHHX 3aKOHOB pacnpeieieHHS, COOTBETCTBEHHO
pasin 0,3 u 0,6. Tak xak aprymenti X 1 Y HesaBHCHMbH, TO COGHTHA
X==1 u Y =2 ne3aBHCHMH H, CJIe/l0BaTe.IbHO, BEPOATHOCTb HX COBMeCT-
HOTO HACTYNJEHHR (T. €. RePOATHOCTb COOHITHS Z =3) No TeopeMe yMHO-
*enus pasxa 0,3-0,6=0,18.

Anpajoryuso Haiaem:

P(Z=1-+4=5)=0,3.0,4=0,12;
P (Z2=34-2=5)=0,7-0,6==0,42;
P(Z=3+4=7)=0,7-0,4=0,28.

Hannwem nckoMoe pacnpedeneHite, CJIOKHMB NpeiBapiTeIbHO Bepo-

SITHOCTH HECOBMECTHBIX COOMTHA Z =2,=5,Z=24=">5 (0,12-- 0,42 =0,54):
Z 3 5 7
P 018 054 0,28

Konrtpoan: 0,184-0,5440,28=1.

401. duckperine cayuafinbie Beanunuel X W Y 3azann
pacrnpejeieHHIMH:

a)X 10 12 16 Y 1 2.

p 04 01 05 P 02 08’
6) X 4 10 Y 1 7
P 0,7 03 P 08 02°
Haiitu pacnpenenenne cayyailnolt Besuunnnt Z=X+4Y.
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402, Heszapucumbie caydafinpie BeqHYuuHbn X M Y 3ajaHHl
NJIOTHOCTAMH pacnpelesieHuii:

fix)=e* (0<x< o), f{y)=(1/2)e~¢? (0<y < o).

Halty KOMMO3HLHIO 3THX 3aKOHOB, T. €. IVIOTHOCTh pacnpe-
AeneHus caydaitHofi Besnuuunt Z=X +VY.
Pemenne Tak Kak BO3MOXKHbie 3HaueHHA apryMeHTOB HEOTPH-

UaTessHH, TO NMpHMeHHMa ¢opMyaa
2

g =§ F1 (%) f2 (2—2) dx.

CaenonaTensHo,
2
|
g (z)=§ e~X [?e 2 x)/z] dx.

Buino/HHB 3JeMeHTapHHe NpeoGpasoBaHuf, NOJYYHM
g@)=e"?/?[1—e"?/%),
3nect z=0, rak xak Z=X--Y H Bo3MoxHue 3HaueHHT X u Y
HeOTPHLATEAbHH.

Wrak, g(z) =e~%/*[l—e~%/%] B uurepmane (0, o), BHe STOrO
uHTepBand g (2)=0.
®

PexoMentlyeM A1 KOHTpoasi yGemuThCsl, uTO Sg(z) dz=1,

[
403. HesaBucuMmble cayvafinnie BequudHel X H Y 3ajansi
NIOTHOCTAMH pacnpeaeseHuii:

fux)=(1/3)e~** (0<x < 00), fy (y) = (1/5) e~¥/8 (0<Cy < 00).
HafiTh KOMMO3MIMIO 3THX 3aKOHOB, T. €. NJIOTHOCTH pacipe-
penenus caydafinoll BeqmunHbl Z=X+Y.

404. HesaBucHMBIC HODMaJIbHO pacnpefeeHHble cayqaii-
Hble BeHYHHE X H Y 3ajanbl NJAOTHOCTAMH pacrpeae/ieHuii:

L) =(1[V2r)e-#12, f,(y)=(1[V2r)e-s"2,

HokasaTb, 4TO KOMMO3MIHA STHX 3aKOHOB, T. €. IJIOT-
HOCTb pacnpefeseHus caydyafiHoli BeqHyHHn Z=X-+Y,
TaKKe €CTb HOPMaAbHbI 3aKOH.

J
Pewmenune. Hcnonbayem dopmyay g(2)= S F1 (%) fa (z—x) dx.

Toraa

1
L@ =5 e~ ¥ 3e—=-22 4y

1
g8
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BunoaHnB sneMeHTapHble BHKJAAKH, NOAyYHM
I *®
-2t —(x%—
g@)=75ze ”’S e~ =28 gy,
-
JlonosIRMB NoOKasaTesb CTeNeHH MNOKa3aTeJbHOR QyRKUMH, crosmed

3
TOJl 3HAKOM HHTerpana, X0 TOJIHOTO KBajpaTa, BhiHeceM €?/4 aa snak

HHTerpana:
®

1
g@) =57 e~ 232 /4 S e~ =D gy,

-

Yuutnas, uTo unterpan Ilyaccona, crommmuit B npapoil wacTH paBen-

CcTBa, paBeH Vn—, OKOHYaTeJJbHO HMeeM g (2) = -2
P s =y
®
PexomenayeM Anst KOHTPOAR yGeAHTHCH, 4TO S g@ dz=1. Jna
-®

9TOTO C/eflyeT BOCTONb30BaThCS NOACTaHOBKOR z=¥'2 -{ W npuHATH BO
®

-2
BHHMaHHe, uTo mnTerpan Ilyaccona S e~ dt= Y.
-0
3ameTuM, uTO B pacCMaTpHBaeMoll 3ajiaue Jerko yGeHTLCS, YTO

M@Q)=MX)+M{¥)uc@)=Ve X)+o ()

MoxHo aoKa3ath, 4TO 9TH (OpMyJH CTPAaBERAMBH H NPH KOMNO3HUHH
o6Ui¥X HOPMaJbHHX 3aKOHOB (T. e. eC/IM MaTeMaTHYeCKoe OXHA2aHHe
OTIHYHO OT HYJf H CpeRHee KBaJpaTHUeCKOe OTKJOHeHHe He paBHO
¢RHHIE).

405. 3ajaHH INJIOTHOCTH pacnpefesieHuit He3aBHCHMHX
PaBHOMEPHO paclpelesieHHbIX C/IydYaiHbX BeJH4HH X u V!

fi(x)=1/2 B unreppane (0, 2), BHe 39TOrO0 HHTEpBaAa
fr (x)=0;

fa(y)=1/2 B nutepsane (0, 2), BHe 3TOro HHTepBaJa
fy)=0.

Hafitu ¢pyuKkuuio pacnpeaeseHuss H FJIOTHOCTb pacnpepedie-
HHsa caydaiiHoit BeqmuuHb Z=X +Y. [loctpouts rpaduk
IJIOTHOCTH pacnpeneteHust g(z).

Pewenue. [To yca0oBHIO, BO3MOMXHHE 3HaueHHs X onpeaensiorcs
nepaBeHCTBOM 0 < ¥ < 2, BOSMOXHEE 3HaueHHsA Y — HepaBeHCTBOM
0 < y < 2. Orciofa ciefyer, 4T0 BO3MOXKHHE Cayuaiiubie Touku (X; Y)
pacnoaoxeHt B xBagpate OABC (puc. 9, a).

Io onpefenennio dyHKUHH pacnpejeseHHs,

G@)=P(Z<2)=P(X+VY < 2)
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HepapeiicTay Xy < z yAOBJAETBOPRIOT Te TOUKA (x; y) maocxoctH xOy,
KOTOpuLlC JIeXKAT HHAKe NPAMOit x--y==z (3Ta NpAMan OTCeKaeT Ha ocCHAX
Ox u Oy OTpe3kW, paBHble Z). ecai e 6paTh TONLKO BO3MOMHble 3Ha-
YWeHHA X H Y, TO HepaReHCTBO x-+y < z BHMOJNHACTCA TOJAbLKO A
ToueK, Jexawlux B Ksagpate OABC Huxe npamoft x| y=z.

y
4N

Puc. 9

C npyrofi cTOpOHB, TaK KaK BesHuH#H X H Y He3asHCHMH, TO

1 1
o@={{ronweay—g{fuwau=-gs
(%) (s)

rA¢ S-—BeJIHuHHA TOl vacTH naowafAu Keaxpata OABC, Kotopafl JeXHT
HuKe npAMOH X--y==2z. OueBHIHO, BEJHYHHA TJIOUWAAH S SABHCHT OT
sHayeHHs 2.

Ecau 250, 10 S=0, 1. e. G(2)=(1/4).0=0.

Ecnn0 < 2 < 2,10 (puc. 9, a) G (2) =(1/4) Sp gpg =1/4-2%/2=22/8.

Ecau2 <z < 4, 10 (puc. 9, 6) G (2) = (1/4) S s gyic =1 —(4—2)*/8.
Maowane $urypst OAHKC HalifeHa Kak pa3HOCTb MeX1y NOMmaABIO
kBagpara OABC, koropas, OueBHAHO, PaBHA 2° =4, u NJOWAALI0 NPAMO-
yroabuoro tpeyroavhuxa HBK: S, ypy==fIB*/2, npusem HB=2-—
— AH=2—AF=2—(2—-2)=4—2.

Ecau z > 4, 10 G(2)=(1/49) Spapc=1/4-4=1.

HTak, uckoMan yHKUMA pacrpefle/ielinst TaAKOBa:

0 upH 20,

z%/8 npu 0 <2 <2,

GE=1 1—@4—2%8 e 2<2< 4,
fpu 2 > 4.
HailizeM naotsocre pacnpeleneHus:
0  mpu 20,
z/4
2= nph 0 <2< 2,

1—2/4 npu 2 < 2 < 4,
0 npnz>4
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Tpaduk naoTHoCTH pacnpefeneHusns g (2) Haobpamen Ha puc. 10,
. PexoMmeuayeM aafi KOHTpoOAA yGeIHTbCH, 4TO NJOULA]Ab, OTpaHUuEH.
#as kpupoil pacuiperenenus g (2), paBHa eAMHHILe.

406. 3azaHbl NJOTHOCTH paBHOMEDHO pacCHpee/eHHbIX
He3aBHCHMBIX CAy4afiHhIX Beqanynd X u Y: f, (x) =1 B unrep-
Bane (0, 1), BHe 3TOrO HHTEpBana f, (x) =0; f; (y) =1 B unrep-
Base (0, 1), BHe artoro uurtepsana f,(y)=0.

J@
A
7 ; 7 E

Pue. 10

Ha#itn ¢yHKunio pacnpexeieHHss H MJOTHOCTh pachpes
aenenus cayvaiHoil BenuuHel Z=X Y. IlocTpouTp rpa-
UK NIOTHOCTH pacnpeieneHus g (z).

407. 3ajaHbl NJOTHOCTH pacnpefefeHHil paBHOMEPHO
pacnpeje/ieHHbIX HE3aBHCHMbIX CAyYaidHbIX BeJMYHH X H Y:
fi{x)=1/2 B wunrteppase (l,3), BHE 3TOro HHTepBaja
f.(x)=0; f,(y)=1/4 B unrepBane (2, 6), BHe 3TOrO HHTEP-
Bana f,(y)=0. Ha#itn ¢ynkuuio pacnpegesenuss 4 mMioT-
HOCTb pacnpejeneHus ciyuafinoft Bemuuuunl Z=X4V.
Iocrpouts rpaduk NJIOTHOCTH pacnpeneneHus g(2).

Cnasa socbMman
CUCTEMA ABYX CRYHARHLIX BENMUMH

§ 1. 3axon pacnpepeneHMa ABYMEPHOH cnyuaiHow’
BenuUnHbI

Heymeprot Haswipalor caywaitiyio Beanurny (X, Y), Boamoxuue
3HayeHHs KoTopoil ectb mapui umncea (x, y). Cocrapasomue X u VY,
paccMaTpHeaeMble ORHOBPEMEHHO, 00pasyloT cucmemy ABYX CJAY4aRHHX
BeJTHYHH.

JlpyMepHYIO BeJHYHHY reOMETPHYECKH MOXKHO MCTO/IKOBATb KaK CJay-
vaiiuyio Touky M (X; Y) Ha mnaockoctd xOy au60 KaK ciywaitHbii
sekTop OM.

HuckpemHoli Ha3sHBAIOT ABYMePHYIO BEeJHYHHY, COCTaBAANOMHKE KOTO-
POl AHCKPETHBI.

Henpepoisod Ha3biBalOT — ABYMEPHYIO BENHYHHY, COCTaBJIRIOULHE
KoTopol HerpepuiBHbL.

3akonom pacnpedesenus BepOATHOCTER AByMepHoii cayuafinoit sesu-
MHHLI HA3KIBAIOT COOTBETCTBHE MeXKAY BO3MOMXHBIMH 3HAYERHAMH # HX
BEPOATHOCTAMH,
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3akou pacuipefieseHHs AHCKPeTHON AsymepHofi ciiyuaiiiolt Beanynubl
MoxeT GHTbh 3ajiaH: a) B BHAe Tabanub ¢ IBOMHKIM BXOHOM, COAepXKa-
niefi BO3MOXKHHE 3HAYE€HWH H HMX BEPOMTHOCTH; 6) aHAJIHTHUECKH, HAnpH-
Mep B BRIe QyHKUMH pacnpefiesleHHS.

dynkyued puacnpedesenus BeposTHOCTER AByMepHOM caywaiiuolt
BeNHUMHH Ha3HBalOT (yHKuuO F(x, y), ONpeieNsioulyl0 AAfl KaxAOHK
nmaphn 4Hcea (¥, y) BepOSTHOCTb TOTO, 4YTo X npHUMeET 3HaueHMe, MeHblLuee
X, H 7IpH 9TOM Y TIpHMET 3RaueHHe, Melibllee Y

Fxr, )=P (X <x, Y <y).

TeoMeTpHueCKH 3TO PaBEHCTBO MOMHO HCTO.IKOBAaTbH TaK: F (x, y) ects
BePOAATHOCTL TOTO, ¥TO cayuaiinas Touka (X, Y) nonajer B GeCKoHed-
HHH KBaapaHT C BepIIHHOH (X, y), pPacnoJOXeHNHbIi JeBee H HHiKe 3Toill
BEPUIHHEL.

Whorpa BMecTo TepMHHA «byHKUHS pacnpeReneHHsy MHCHOAb3YIOT
TEPMUH «HHTerpaibHas ¢QyHKuus».

DyHKUHA pacnpefleenHs 06aajaeT CJeNyIOUHMH CBOACTBAMH:

CBoiicTBO . 3Havenus dynxyuu pacnpedeserus ydosaemsopam
dsodnomy Hepasencmey

O F(x, )< 1.

CBoiicTBO 2. Pynkyus pacnpedesenus ecmb Heybusaowan

PYHRYUA no KawdoMy apeymenmy:
F (xg, y) =F (x1, ¥), ecam xp > x4,
F(x, y2)=F (x, 1), echn g2 > yi.

CeoitcTBo 3. Hmeom mecmo npefesbHbie COOMHOWLEHUA!

l) F(—co, y)=0| 2) F(x’ '—w):on
3) F(— o, —)=0, 4) F(o, w)=1.

CeolictBo 4. a) Tpu y=o pyuxyus pacnpedesenus cucmesnt

cmanosumes pyuxyueld pacnpedesenusn cocmasasoujed X:
F (x, )=F; (x).

6) Tpu x=o pyHKyuR pacnpedeseHus cuCmeMb. CMAHOSUINCA

dynxyuei pacnpedesenus cocmasanwouged Y:
F (o, y)=F2 ().

Hcnonbays ¢yHKUMIO pactipefiesleHHA, MOXHO HafiTH BepoATHOCTb
nonajanus caywaiiHoli TOYKH B  TPAMOYrodbHHK x; < X < X3,
n<Y <ys

P(x1< X <x3 91 <Y <ya)=[F (x5, 42) —F (x1, y2)] —
— [F (xa, 1) —F (21, 11)].

I1aomrnocmero cosmecmrozo pacnpedesenus sepoamuocmed (0symepHoi
NAOMHOCMbI0 6ePOAMMOCMU) HenpepHBHOH ABYMepHoi CayuailHO# Besu-
YHHE HA3HBAIOT BTOPYIO CMELIaHHY0 TNPOHM3BOAHYIO OT QYHKIHH pacripe-
leJIeHus: a

_0%F (x, y)
f(x! y)_ ax ay .

Huorna BMeCTO TepMHHA «AByMepHam TUJIOTHOCTb BePOSTHOCTH®
MCROMb3YIOT TepMHH «anddepeRnHaNbHAA QYHKUHA CHCTEMED.

IIN0THOCTL COBMECTHOrO pacmpefieNeHHSI MOXKHO PAcCMaTPHBAaThb KaK
Tipezes OTHOWEHHS BEPOATHOCTH NMONajaHHs chayvaiiHoll TOUKH B npaMo-
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YTOJLHHK €O CTOpOHAMH Ax H Ay X nJowlagu 3Toro NPAMOYroabHHKaA,
Korna ofe ero CTOPOHH CTPEMATCH K HYJ/IO; FeOMETPHUECKH €8 MOXHO
HCTOJIKOBAaTh KaK MOBEPXHOCTb, KOTOPYIO Ha3HBAIOT NOGEPXHOCMGI0 DOC-
npedeneHus.,

3Hafd NJOTHOCTh pacnpejieNleHHsl, MOXHO Halttm dyHKumio pacnpe-
JeieHns no gopmydae

y X%
F(x, )= S S f(x, y) dx dy.
-0 —-%
Bepostnocts nonapanua caydafivoit toukr (X, Y) B obaacts D
OTpeNeNAeTCH PaBEHCTBOM
Pix,NeDl={{ it para.
(D)

JIlByMepHas NJOTHOCTb BEPOATHOCTH 06JajlaeT CJAeAyIOWHMH CBO#H-
CTBaMH:

CeofictBo |. Heymepras naomuocme 6epofRmMHOCMU Heompuya-
mensHa:

f(x, ¥)==0.

CsofictBo 2. [eodnod HecoOcmsennsid unmezpas ¢ Geckowey-
HolMu npedesamu om OsymepHOd NAOMHOCMU 6ePOAMHOCIU PaGeH edunuYye:

u§ § [(x y)dx dy=1.

B uacTHOCTH, eclH BCe Bo3MoXKHHE 3Hawenua (X, V) npunagnexar
KoHeuHolt o6ractu D, 10

ng(x, y) dx dy=1.
(D)

408. 3amano pacnpenesiesie BEpPOSITHOCTEH AUCKPETHOM
JBYMEpHOH CJ/y4aiiHON BeJMYHHHI:

X
Y

3 10 12

4 10,17 10,13 | 0,25
5 |0,10 [0,30 | 0,05

Hafitn 3akoHm pacnpeznesieHus cocrasasiomux X u Y.

Pemenr ne. CiloXKuB BePOATHOCTH «N0 CTONGLAMY, NIONYYHM BEPO-
ATHOCTH BOSMOXKHBIX 3HaweHHiT X: p (3)=0,27, p (10) =0,43, p (12) =0,30.
Hanuwmem 3axoH pacnpelenenHs cocraBasiomefi X:
X 3 10 12
p 0,27 0,43 0,30
Kourpoan: 0,274-0,43+40,30=1.
CNOXKHB BEPOATHOCTH «IO CTPOKaM», aHa/JOTHYHO HaliieM pacmpe-
neNerHe cocTapasioued V: s 5

p 0,5 0,45
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Kouwrpoas: 0,56-4-0,45=1.

409. 3agano pacnpezeseHne BepOATHOCTEH AHCKPETHO#H
ABymepnoli cayuyainHON BeTHYHHLL

X
Y
25 30 11 50
2,3 0,00§0,1210,08 0,04
2,7 0,090,306 | 0,11 0,21

Hafiti 3akoHbl pacnpeiesieHUsi COCTaBARIOWHX.
410. 3anana ¢yHKuHA pacnpeze’eHus ABYMepHOR cay-
yafinoil BelYHBH

F [sinx-sing upu 0Ty<K<n/2, OCy<<n/2,
(e y)= 0 npn x<0 uam y<o.

Hajith BeposiTHOCTH nomnaaanua cayuvaiigod Toukn (X, Y)
B [IPAMOYTO.1bHHK, OrpaHHueHHbA npsAmbiMp x =0, x=n/4,
y==xn6, y=n3.

Pewenne. llcnoabayem dopmyay

Pley < X <3 y1 <Y < ya)=|F (xq, ya) —F (%1, y2)] —
—[F (xa, y))—F (x1, y1))-
Nonoxus x; =0, x,=:1,4, y;=a/6, y,=1:/3, noayunm
P == [sin (a/4) -sin (5;3) —sin 0 -sin (n/3)] —

— Isin (a1, 4) -sin (1,6) —~sin 0-sin (1,6)] =(¥V6 — V' 2),/4 =0,26.

411. Haiitu BeposiTHOCTH monajaHif cayualHol TOYKH
(X, Y) B npaMOyroibHHuK, OrpaHHuyeHHblfi NpsiMbiMu x =1,
x=2, y=3, y=2>, ecau H3BecTHA PYHKLUHS pacrnpele/ieHHA

f 1—2-%—2-¥--2=*=V mpy x>0, y=0,
F (X, y) =
1 0 npy x <0 uan y <O0.

412. 3anana QynKuusA pacnpeleseHns AByMepHoOll cay-
yaiiHoil BeaHYMHBL
{ 1—3"*—3~¥4+3~*¥ npu x>0, y=0,
| 0 npu x < 0nan y <O0.
Halith 1ByMepHyl0 NJIOTHOCTH BEPOSTHOCTH CHCTEMEL.

F(x, y)=

2
Pemenune. Henosssyem ¢opmyay f(x, y) =b%g—y . Haltaem yacr-

Hbhle NPOH3BOAHLIE:

OF oo BF
-0—):-—1113-(3 x_3-x y), m—'n23‘3 x=y,
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Hrak, uckoMan nsymepHafdl NMIOTHOCTb BEPOATHOCTH
In23.3-%-¢ mpu x=0, y=0,
f(x' !/) ={ P y
0 npy x <0 unu y < 0.

PekoMenfyem uuTaTesio ANf KOHTPOJA yGeAuTsCA, 4TO
w ®
ln’BS Sa-x-udxdy=1.
00

413. 3anana ¢yukuua pacnpeieneHusi NBYMEpHOA ciy-
yafiHO!l BeJIUYHHEL
(1—e~%*)(1—e~%) npu x>0, y>0,

Fx, y)={ 0 npu x<0, y<O0.

HaiiTu nByMepuyio NJIOTHOCTH BepOATHOCTH cucreMmul (X, Y).
414. 3agana AByMepHas MJOTHOCTb BEPOSITHOCTH CHCTEMSI
caydaiiHeix Beauyut (X, Y)
_ 20
f(x, y)= (65 S+

Haiitu ¢yHKuHIO pacnpeneNieHHs CHCTEMSI.

Ykasaune. McnonbsoBare ¢opMyay

F(x, y)= f § f(x, g) dx dy.

415. 3anana aByMepHas NAOTHOCTb BEPOATHOCTH CHCTEMEl
IBYX cayqafHeix Beauuun: f(x, y)=(1/2)-sin(x+y) B kBag-
pare 0<<x<<n/2, 0<Cy<Cm/2; BHe KBamparta f(x, y)=0.
Haiitu ¢yukumo pacnpenenenus cucremst (X, Y).

416. B kpyre x*+4y*<C R® n1BymMepHasi MJOTHOCTb Bepo-
araocty f(x, y) =C(R—V x* 4 4?); BHe kpyra f(x, y)=0.
Hatitu: a) nocrosunyio C; 6) BeposITHOCTb MOMAKAHUA CAY-
yafinoit Touku (X,Y) B kpyr paaumyca r=1 c uenrpom
B Haya/le KOOpIHHAT, ecid R =2.

Pewes ne. a) Hcnoavayem BTopoe CBOACTBO AByMepHOH RJOT-
HOCTH BepPOSITHOCTH:

S C(R—V 2 F g% dx dy=1.

(D)

C=l/SS(R—- V14 dr dy.

D)

Orciona
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Ilepefian K NOAAPHLIM KOODPAMHATAM, MOJNYYHM

2n R
C= 1/ § do § (R—p) p dp=3/(R3).

6) Ilo ycnosnio, R=2; cnenosarenvdo, C=23/(8n) u

f(x, y)=3/871) @—V 2*+y?).
BeposTrocTb nonajanus cayuaiinoii Touku (X, ¥Y) B Kpyr patuyca
r=1 ¢ nenTpoM B Hauane KOOpAWHAT (06aactb D)

PIX, Yy Dil=@/8n) {§ e— V&1 axap.
(Dy)

Nepeiias X MonApHHIM KOOPAHHATAM, OKOHYATEJbHO NOJYYHM HCKOMYIO
BepoATHOCTD:
2n 1

P=@sn  do { @—p)pdo=122.
0 0

417, TloBepxHoCTb pacrpenesieHHsi CHCTEMbl Cay4aHHbIX
Beanund (X, Y) npexcraBaser coGoit mnpsmoil  Kpyropoi
KOHYC, OCHOBaHHE KOTOPOrO— KpPYr C LEHTpPOM B HawaJe
Koopaunat. Halith aByMepHylO NJOTHOCTD BepOATHOCTH
CHCTEMBI.

YKkasanne TlepeiiTH K noaspHbiM KOOPAHHATaM,

418. 3apzasa zByMepHas NJOTHOCTb BEPOATHOCTH f (X, y)=
=C/[(9+x*) (16+y*)] cucremnt (X,Y) nByx caydadfinmx
pesnuud. HaliTn nocrosuuyio C.

419. 3anaHa AByMepHas NJIOTHOCTb BEPOSATHOCTH f (X, y)=
=C/(x*+4*+1)® cucrembl cayualumix Beanunn (X, Y).
Haiitn nocrosunyio C.

Ykasauue. IlepefiTH K NOJAPHLIM KOOPAHHATAM.

420, B nepsoM KBajgpaHTe 3ajaHa GQYHKUHS pacmpene-
JIeHHs CHCTeMBhl JBYX cJydaHHHX BenudnH: F(x, y)=
= ] 4-2-%¥—2-y 1. 2-%-¥, Haiitn: a) AByMepHYI0 MJIOTHOCTb
BEPOATHOCTH CHCTeMbI; 6) BEpOATHOCTb MOMANaHKA CaydaiHOH
'roq2xus)(X, Y) B Tpeyroapnuk ¢ BepmuHamu A (1; 3), B(3; 3),
C(2; 8).

§ 2. YcnosHbie@ 3aKOHD pacnpegeneHmMs BepofTHOCTEeN
COCTABNMOWMX AMCKPETHOH ABYMEPHONM CRyvarHoH
BeNMUMHDI

Ilycto cocraBasowne X W Y JHCKPETHH H HMEIOT COOTBETCTBEHHO
CJlelyloliHe BO3MOXKHBIE SHAMEHHSA: X1, X3, +.ey Xni Yo Y20 v 00s Yupe

Yeaosroin pacnpedesenuen cocmasasowed X npu Y=y, (j coxpa-
HfleT OJHO H TO 2Ke 3HauyeHME NPH BCEX BO3MOMHHIX 3HaueHHAX X) Ha-
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SHIBAIOT COBOKyl'lHOCTb ycnom-mx BepOﬂTHOC‘l‘eﬁ
p(xclyp)s p(xa]9p)s eevs P (%5]Y))

AHanornyHo onpefiefifeTcsi yCAOBHOe pacmpejenenne Y.
Yc/ioBHBE BEPOATHOCTH COCTAaBJAIOWHX X H Y BHYHCAAIOT COOTBET-
CTBEHHO 1O Gopmyaam

_p(xyp) . _P(xiyp
PUslyd === PO XY =—700"

Jas xoHTpONs BBHIMHCIEHRNH Lejecoo6pasHo yGeAHThCH, YTO CyMMa
BEpOSITHOCTel yCNOBHOrO pacnpeflefieHHsl PaBH2 elHHHILE.

421, 3anana aucKpetHas JBYMepHasi cayuafiHas BeJH-
anna (X, Y):

yi=0,4| 0,15 0,30 0,35
v2=0,8] 0,05 0,12 0,03

Hafitu: a) Ge3ycsoBHbIe 3aKOHLI paclpefesieHds cocTaB-
Amowux; 6) YCNOBHHIH 3aKOH pacnpeiefieHHs cocTaBasiouled
X npu ycnoBuH, 9TO cocTapisiomlas Y NpuHaAna 3HaYeHHE
y,=0,4; B) ycJIOBHbIit 3aKOH pacrpeieseHus Y npu yc/loBHH,
yto X =x,=>5.

Pemenue a) CHOXKHB BepOSITHOCTH <«NO CTONGLAM®Y, HanHileM
33aKOH pacnpefe/ieHHA X:

X 2 5 8
p 0,20 0,42 0,38
CJI03KHB BePOSITHOCTH «110 CTPOKaM», HallleM 3aKod pacnpen2neHus y:

y 0,4 0,8
p 0,80 0,20

6) Hailigem ycnosube BegOﬂTHOCTH BOSMOXKHHIX SHaueHuli X npu
YCNOBHH, 4TO COCTaBjalomas Y npuHsana suayeHue y,—=0,4:

P (%1 1y =p (¥i, y1)/p (91)=0,15/0,80=3/16,

P (x2] y1) = p (x2, ¥1)/P (41) =0,30/0,80=3/8,

P (xs| y1) =P (%3, y1)/P (y1)=0,35/0,80 =T7/16.
HannweM ncKoMuilff ycJIOBHBIA 3aKOH pacnpefenends X:

X 2 5 8
p(Xlyy) 8/16 3/8 17/16

Koarpouas: 3/1643/847/16=1.
B) ARajlorudHo HafifieM ycJloBubifi 3aKoH pacnpesenieHus Y

Y 0,4 0,8
plylxs) 5/T 217
Kourpoanw: 5/742/7T=1,
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422. 3ajana MMCKpeTHas JAByMepHas cJy4dafiHas BeJH-
yuna (X, Y):

10 0,25 0,10
14 0,15 0,05
18 0,32 0,13

Hailiti: a) ycaoBHHIH 3akoH pacnpepenennss X npu ycao-
Bun, 4ro Y = 10; 6) yc/0BHHI 3aKOH pacnpezienenus Y npu
ycaoBu, uro X =86.

§ 3. OTbicKaHMe NNOTHOCTEH M YCNOBHLIX 33KOHOB
pacnpefieneHms cOCTaBNSIOUMX HenpephIBHON
ABYMEPHON CRYUaHHO! BeNMUMHbI

InorHocTs pacnpefeneHHss oXHOM H3 COCTABNAIOMIMX PaBHa HECOGCT-
BEHHOMY HMTerpajy ¢ GeCKOHEYHbIMH npelejaMH OT NJNOTHOCTH COBMECT-
HOJ'O pacnpele1€HHA CHCTEMb, TIPHYEM NePeMeHHan HuTerpupoBalng co-
OTBETCTBYeT APYroil COCTaBJAIOUIEH:

x

hw= 1oy no="{ e

-®

3pech npexanosaraercs, YTO BO3MOXHLIE 3HAYCHHA Kaxaoil H3 cocTas-
JIFIOMINX NpHHaAJReX aT BCell UHCJIOBOM OCH; €CJIM XKe BO3MOXHble 3Haue-
HHA NPRHAAJEKAT KOHEYHOMY HHTEPBaly, TO B KayeCTBe mnpeiesioB HH-
TerpRPOBaHHA NPHHHMAIOT COOTBETCTBYIOUIHE KOHEUHBIE YHCJAA.
Ycaosnot naomnocmoro pacnpederenus cocmasanowjeil X npH 3apan-
HOM 3naMEHRR Y =y HashBalOT OTHOLLEHHe NJOTHOCTH COBMECTHOTO pac-
npefieNleHRA CHCTeMH K NJIOTHOCTH pacnpelenedHs cocTaBaniouteii Y

>y gy
EN=TT ==

§ Fen g ar

ANsnorHuHO ONpesenseTcs YCJOBHaA IJAOTHOCTh pacnpefesieH us
cocTabanomedt Y: ) Iy ,
X, Y, X, Y
X)= 3
S fx, y)dy

Ecan yenosibie MuoTHOCTH pacnpenesieHusi cayualHmX sejuuun X
H Y paBin HX Ge3yc/OBHWM NJAOTHOCTAM, TO TaKHe BeJNHYHHW He3aBH-
CHMBI.

Pasomepnoit HasmBaloT pacnpefienieHne IByMepHOfl HenpepuBHOM
cayuainoil seanunnnl (X, Y), ecan 8 obnacty, KoTOpoidl NpuHapNexar
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ECE BO3MOXKHHE 3HaueHHAa (X, ¥), NJOTHOCTb COBMECTHOTO pacnpeaeneHnn
BepoﬁTHOCTeﬁ COXpaHfaeT NIOCTOAHHOE 3HAYEHHE.

423. 3anana NJAOTHOCTb COBMECTHOTO pacnpeie/IeHHs He-
npepuBHONA JBYMEpHOH cayuaiiHoil Besiuuns (X, Y)
| _, ,
f(x' y)=3e_(l/-) (x+2xy+ 544

HaiiTh: a) nioTHOCTH pacnpegeneHns cocTaBasiolinx; 6) yc-
JIOBHbIE TJIOTHOCTH pacnpelesieHHsT COCTaBASIOU(HX.

Pewenne. a) Hafigem n1oTHOCTL pacnpeenenna cocrasasiomedi X:

- 4 »
] Y
h @)= S Fx, y) dy= r Se‘(‘/z’("""“y”-"') dy.
-~ =

-

-x8/y
Buinecem 3a 3HaK HHTerpana muoxuteab e~ *'/3 | ye sasucauwmit or
niepeMenHofi  HHTETPHPOBAHHA y, H AONOJHHM OCTaBIIHICA nOKazaTenb
crenenn A0 NOJHOrO KBaapara; TOrAa
«®

h@ =)~ */2.e¥/10. Y5 { o (VTTop+V Tax)x

xd (V'5/2¢+ V 2/5%).
@®»
YuntwBasg, uro unterpai Ilyaccona S e~ dy= ¥ 7, oxonyarenn-

HO MONYYHM NAOTHOCTH pacmpeieseHns cgcmran.nmouxeﬁ X:
f1(x)=V 2/(Bn)e=0:3*".
Anasornyno nafizieM nJOTHOCTL pacnpefelendsi cocTaBasiomedl Y:
fs )=V 2n e,

6) Haiinem ycaoBible NAOTHOCTR PacHpefeleHHsi COCTABN IOWIKX.
BuinonHHB S/AeMEHTapHHE BHKJAAKH, NOJYYHM:

N C) N U
(P(xly) f’(y) me 0_( +y)’
Yiy|x) =£I;(f—(’x-)y—)= }/2_2 e~Y, x50,

424. [1n0THOCTD COBMECTHOrO paciipeiieleHisl Helpephis-
Hoil 1ByMepHOR cnyuainolt Beanunnu (X, Y)

f(x, g)=Ces'-ror-0",

Haiitu: a) nocrosauunit muoxutear C; 6) NJOTHOCTH pac-
npeieJIeHHsA COCTABJSAIOUHKX; B) YCAOBHBIE NIIOTHOCTH pacnpe-
JeJleHHs1 COCTaBJIAIOUHX.

425. IlnotHocTh COBMECTHOTO pachlpefieleHHsl HenpephB-
HOA JBYMepHOH cayvaiiHOR BeJHYHHHL f (X, ¥)=CoSXx-COSy
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B kBagpare O0<Cx<<m/2, O0<{y<m/2; BHe KBaxpara
f (x, y)=0. Jokasarts, uto cocrasasiomue X U Y He3aBHCHMBI.

Yxaszanue. YOGeaurbcs,, uro Ge3yc/oBHBe NJIOTHOCTH pacfipeie-
JIeHHfl COCTABJASIONIHX PaBHH COOTBETCTBYIOUIHM YCJOBHBIM I/OTHOCTAM.

426. HenpeprmBHas aBymepHasi cayuvalfiHas BeJHYHHA
(X, Y) pacnpejaeneHa paBHOMEDHO BHYTPH NpSAMOYrOJbHHKA
C LEHTPOM CHMMETPHH B Haua/le KOOPAMHAT M CTOPOHaMH
2a¢ wn 2b, napajieNbHBIMH KOOpAMHATHBIM ocaM. Halitu:
a) ABYMEpHYIO [LIOTHOCTb BEPOATHOCTH cHCTeMbl; 6) MJOT-
HOCTH pacnpefeeHns COCTaBJSIOUHX.

427*. HenpepniBHasi pByMepHas ciywaiiHas BeJHUHHA
(X, Y) pacnpeneiiena paBHOMEPHO BHYTPH NpPSIMOYIOJBHOH
tpaneuun ¢ BepwHramu O (0; 0), A (0; 4), B(3; 4), C (6; 0).
Haitn: a) gByMepHyl0 [LIOTHOCTE BepPOSITHOCTH CHCTEMBI;
6) NIOTHOCTH pacnpejiefleHus COCTaBJSIOLINX.

428, HenpepriBHang pByMepHasi cayuaiiHass BeJIMUHHA
(X, Y) paBHoMepHO pacrpejesieHa BHYTpH NPSMOYTOJIbHOTO
TpeyroJbHuKa ¢ Bepwwsamu O (0; 0), A (0; 8), B (8;0). Haii-
TH: a) ABYMEPRYIO MJIOTHOCTh BEPOSITHOCTH CHCTeMB; 6) NJOT-
HOCTH M YCJIOBHbIE IIJIOTHOCTH pacnpejefieHHs COCTaBJSIOWHX.

429%, HenpepoiBHan AByMepHas cJiyualiHas BeJHYMHA
(X, Y) paBHOMepHO pacnpenejieHa BHYTPH Tpaneuuu c Bep-
muuamy A (—6; 0), B(—3; 4), C(3;4), D (6;0). Haiitu:
a) ABYMEpHYIO IJIOTHOCTh BEPOATHOCTH CHCTEMbl; 6) MJOTHO-
CTH pacnpeiesieHHsi COCTaB/IAIOLIMX.

§ 4. YucnoBpie XapPaKTEPMCTHMKM HENPEpPLIBHOH CHMCTEMbI
ASYX cAyvMaMHbIX BenMuMH

3nasi NJOTHOCTH pacnpejeneHus cocraBasiomux X u Y Henpepnis-
Holt AsymepHofl caydaiinoit seanuunn (X, Y), moxno HallTH nx marema-
THYeCKHE OKMJAHHA H AUCTIEPCHM:

MX)=§ shdr, ME)= 4f0)
D= —MOPH = 2 () de— M 0O
D)= w—mMmWIh@aw={ e d—mwr

Hnoraa ynoGuee HcrnoJib3oBaTe (OpMyJiH, COZepKaliHe ABYMepPHYIO
NJOTHOCTL BePOSTHOCTH (ABOfHBe HHTerpajnl GepyTca Mo 06/acTH BO3-
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MOXHBIX 3HayeRRi CHCTEMB):
Mx)={( st paray, mO)=(§ o0 0 axan
D= § tx—m 01t (x, g dxay=§ 227 (x ) cx dy—1m (0072,

D)= tv—m 17 e, ) axdy=C§ 927 @ 9) ax ay—1m 12,
Hauaavnoin momenmom v, ¢ nopapka k--s cncremu (X, Y) nasu-

BalOT MareMaTHYeCKOe OXHAaHHE NPOH3BedeHRs XAYS:

Vg, s=M[X*tYs].

vi,o=M(X), vo,i=M(Y).

Lenmpaasnorn momenmos py, s nopagka k--s cncremu (X, Y) na-
3bIB2IOT MaTeMaTHYeCKoe OXMAAHHe NPOH3BEACHHA OTKJIOHEHMWil COOTBeT-
CTBEHHO k-fl H S-i creneHei:

Bk, s=M{[X—M (X)]%-[Y —M (¥V)I*}.

B yacTHOCTH,

B yvactHocTh,
w, o=M[X—M (X)] =0, po,i=M[Y—M(¥V)]=0;
M2, 0=M [X—M (X)]*=D (X), po,a=M[Y—M(Y)]2=D ().

Koppeaayuonnoin smomenmon py, cncremu (X, Y) nasupaior nesr-

PanbHBI MOMEHT w; § NMOpAfKka 1--1:
bay =M {[X—M (X)]-IY —M (¥)]}.

Kosppuyuenmom xoppeaayuu senvuun X 2 Y pasnlpaior oTHOleHHe
KOPPe/IIUHOHHOTO MOMEHTa K NPOH3BEJEHHIO CPeHHX KBaJAPaTHYECKMX
OTKJIOHEH R STHX BeJIRYRH:

75y =Rxy/(0x0y).
Kos(puuneHT Koppeasiunn — Geapasmeptian BeJUYHHA, TIPHUEM |1y, | <1,
Ko3hdHIHEHT KOPPENALUHH CAYXHT AAsl OUEHKH TECHOTH JAHHE RHo
cBfisH MeXAY X R Y: uem Gimke aGcosoTHAR BeAHYHHa KosddHlHenTa
KOpPeNsAlRY K efHIIHLe, TeM CBSi3b CHJbHee; yeM GaHKe a6GCOMIOTHas
BeJHYHHA Ko3(HNHEHTa KOPpeasauuH K HyJO, TeM CBA3b chabee.

Koppeauposannbinu HaspiBaloT ABe CAydailHble BeJHYHHB, €CAN HX
KOPPEJAILIHORHBIFI MOMEHT OTJIHYEH OT HYyJIA.

Hexoppeauposannoimu HasbiBaIOT ABe CAyvafiHbie BEJHUHHbI, €CJH HX
KOPpeJsiLiHOHHBIE MOMEHT pasen HYJIO.

JlBe Koppe/HpOBaHHLE BEJHYHHB TaKXKe M 3aBHCHMBI; €CJH JBE Be-
JRYHHE 33BHCHMBI, TO OHH MOTYT OMITb KaK KOPPeJHPOBaHHLIMH, TaK R
HeKOPpeJIHPOBaHHBIME. M3 He33aBHCHMOCTH ABYX BeJIHYHH CJ€1yeT nX
HEKOPPeNHPOBaHNOCTb, HO H3 HeKOPPeHPOBAHHOCTH ele HEJb3A CAeNaTh
BHIBOA O HE33BHCHMOCTH ITHX BeJINUHH (AJ5 HOPMaJbHO pacnpefieieHHbIX
BeJIHYHH H3 HEKOPPEJHPOBAHHOCTH STHX BEJNHUHH BHITEKaeT WX He3aBH-
CHMOCTb).

Jns HenpepblBHHIX BeNHYHH X HY KOPpeNfILHOMHHN MOMEHT MOXET
6uiTh Halifien no ¢opmyJam:

pey=§ § =M@ =M W) [, 0) dx dy,
py=§ § wre paxd—moome).
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430. 3azaua MJIOTHOCTb COBMECTHOrO pacrpefe/eHHs He-
npepuIBHOA ABYMepHOH ciyyqaiinoii Beanuunsl (X, YV):
[ 4xye=s"~r" (x>0, y>0),
fx, 9 =\ 0
(x<0 uan y<0).

Haiiti: a) maTeMaTH4ecKiie oXu1aHHs; 6) AHCIEPCHH COCTaB-
asoupx X u Y.

Pewenue. a) Haltaem cnavana naoTuocts pacnpesesienns cocras-

Agowen X:
2% L ]

=1 ) dy=dre==* { ye=r" dy =200~ (x> 0).
0 0
AHANOTHYHO NOAYUHM
fa)=2e=""  (y>0).
Hafinem Maremaruueckoe oKuAaHue cocTasasgioutedt X:

o

MX) = 2t (0 dx = x-@re=-+" dx).
[i} 0

©
Hurerpupys no uacTaM H yduTHBan, 4To umrrerpan [lyaccona S e~ dx=

3
= V' 7/2, noayunm M (X)= ¥ 1/2. OueBniuo, yro M (Y)= ¥ n/2.
6) Hafigem aucnepcuio X:

D (X)={ 21 (1) dx—[M (X)) =
0

- J

= S x2 xe=*dx) — (¥ n/2)  =1—n/4.

0
Ouesuaro, yro D (Y)==1—n/4.

431. 3azana MJIOTHOCTb COBMECTHOTO PaclpenesieHUsi By~
MepHoit cnyuadiHo# BeauuyuHbl (X, Y)

f 36xye='+rh (x>0, y>0),
f(x,y)=1 0 (x <0 unn y<O0).

Hailt MaTeMaTHyeckve OMHIAHHA W JUCIEPCHH COCTaBJS-
IOUHX.

432. 3apaHa NJIOTHOCTH COBMECTHOTO paclpejefeHus He-
npepuiBHO# ABYMepHO#H caydaitnoi seamyHnbl (X, Y): f(x, y)=
=2cosxcosy B Ksaapate 0<Cx<Cn/4, 0<Cy<<m/4; BHe
ksagpata f(x, y)=0. Haiitu MaremaTHuecKHe OXMHAHUS
COCTaBJIAOLIHX.
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433. 3ajana NAOTHOCTH COBMECTHOTO pacipeiciicHHs He-
npepusnou ABYMepHO# cayuainoil Beanunnb (X, Y): f (x, y)=

= (1/2)sin(x-+y) B kBagpare O0<Cx<{n/2, O0<<y<</2;
Bie kBaapara f(x, y) =0. Halith MmaTemMaTHyeckne oxuaanus
M AUCNEepPCHH COCTABJSIOUHX.

434. 3azana NJOTHOCTH COBMECTHOTO pacnpejesieHus He-
npepuiBHOil  ABYMepHOH  cayuwaiiHofi  BeawuuHn (X, Y):
[(x, y)=(1/4)sinxsiny B kBagpate 0o, Oy m;
BHe KBajparta f(x, y)==0. HailTn: a) maTemarnyeckiie oXxHu-
AaHuA ¥ IHCTEPCHH COCTaBJsoOWUX; 6) KOppe/siitHOHHLIN
MOMEHT.

435. 3ajaHH NJOTHOCTH pacnpefe’eHHs He3aBHCHUMBIX
COCTaBJAIOULHX HeNpepriBHOA 1AByMepHOH cayuaitnoil Besn-
uunbl (X, Y):

f O npu x <0, ( 0O npu y<o,
h1x) = \ 5e~%* npu x> 0; iz(y)—[ 2e~% npu y>0.

Haiiti: a) nJOTHOCTH COBMECTHOrO pacmpejesielnus CH-
cTeMbl; 6) QYHKUHIO paclpeieleHns CHCTEMBI.

Yxkaszanue. Lcan COCTaBANAWIIHE CHCTEMBl 11€33BHCHUMLI, TO ABY-
McpHasl NJAOTHOCTb BCPOATHOCTH PpaBHA NPOH3BEAECHNIO nJjaornocTedt co-
cTasaawmiux, a QJ)‘HKU.Mﬂ COBMECTHOIO pacnpejeieHis CHCTeMBb! paBHa
nponsseiennio GynKuni pacnpeaesenus cocrapisiomux.

436. HenpepeiBHas aByMmepHas cayuvaiinas BeanynHa
(X, Y) pacnpeieneHa paBHOMEPHO B Kpyre paaHuyca r ¢ neHT-
poM B Hauaje xoopAuHaT. Jokasarb, 4to X M Y 3aBHCHMBI,
HO HeKoppesipoBaHHBHI.

Yxazanne CpaBunTb Ge3ycaOBHbIe H YCJIOBHLIC ILIOTHOCTH pac-
npepAeseHHsl COCTaBAAINHX, yﬁemm:cﬁ, yTO Koppe.nﬁuuouuuﬁ MOMCHT
paBeH Hy.MO.

437. Joxka3aTb, 4YTO €CaH ABYMEPHYIO IIOTHOCTH BEepoOAT-
HOCTH CHCTEMbI cAyvaHbX Bedauunn (X, Y) Moxuo npen-
CTaBMTb B BMIe MNpoli3BeleHHs ABYX ¢YHKWUHHA, oaHa us
KOTODBIX 3aBHCHT TO.JbKO OT X, @ JApYras —TOJIbKO OT ¥, TO
BeJHuUHHBl X M VY ne3aBHCHMEIL.

Pewenne. Ilo ycaosnmo,

F (% 9) =@ ) (y). (*)

Hailpem naotHoCTH pacnpefenieHHs COCTABASICILNX:

o= 1enaw=ew § o) aw, (+2)
T2 @)= S f(x, y) dx=1%(y) S ¢ (x) dx. (++%)
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Buipasum @ (x) H3 (#5) B P (y) H3 (ses):

[ 4

v=r[§ vo . vO=ho)| § 9 () dx.

-0 ~®

B cuay (»)
f(x.y)=ff(x)-fa(y)-l/(s VY (y) dy S 9 (x) dx>~

-0 -0

YyHTbIB2S, YTO, 110 BTOPOMY CBOHCTBY ABYMEPHO# NJIOTHOCTH BEPOAT-
o o

HOCTH, S S F(x, y) dxdy=1 n, cjepoBaresbHO,
- -

W W o

{ (omvwardy={ gear § v =1,

=0 =00 -0 -0
oxoHyaTeJbHO noayuum f(x, y)==Ff; (x)-fa (y).
TakuM o6pa3oM, AByMepHafl IJIOTHOCTb BEPOSITHOCTH paccMaTpuBae-
MOH CHCTeMHl PaBHAa NPOH3BEAEHHIO TJOTHOCTEH BEPOATHOCTH COCTABJSAIO-

wux. Orciofa chaeayer, 4o X H Y He3aBHCHMB, uYTO H TpeGOBaJOCH
ROKa3aTh.

438, JlokasaTb, uTo ecau X W Y cBsisaHbl JMHeiliHO# 3a-
pucuMocThio Y =aX +b, 10 abconoTtHasn BeaMuuna Kodddu-
HMEHTa KOppeNsillud paBHa efHHHLE.

Pemenne, Ilo onpenenentio KoaphuineRTa KOppeNALUHH,
Txy=Nxy/ (Gx0y),

rae
Py =M {[X—M (X)] [Y —M )]} (»
HafizeM MareMaTHuYecKoe OXHAauHe Y
MY)=M [aX-}b)=aM (X)-}b. (»*)

ToacTaBHB (#+) B (*), MOCJE SMeMEHTapHLIX NPeo6pas3oBaHHil NOMYUUM
ey =aM [X—M (X)]* =aD (X) =ac%.
YyuThiBas, 4TO
Y—M (Y)=(aX+b)—(@M (X)+b)=a[X—M (X)],
HailieM fHcrepcuio Y:
D(Y)=M[Y —M (V)2 =a*M [X —M (X)]? =a’c%-
Orciona 6, =|a|cy. Crenosarennto, KOapbulIHEeHT KOPPENALHH

P Bxy aoﬁ a
ud 040, Ox(|aloy) fal
Ecnv a >0, 10 ryy=1; ecin a <0, 10 ryy=—1.

Hrak, |7, |=1, uto u TpeGoBanoch Aokasarb.



Yacts TpeTtbs
SNEMEHTbBI MATEMATMYECKOM CTATMCTHKM

Fnasa pgessitan
BbIBOPOYHLIA METOA

§ 1. CrarucTuueckoe pacnpesenerme BbiGopku

ITycTe AnS 13yyeHHS KOJNHUECTBEHHOTO (AMCKPETHOrO HJH Henpe-
pHIBHOTO) NMpH3HaKa X H3 reHepa/ibHOi COBOKYNHOCTH H3BJ€YeHa BHIGOpKa
X1, X3, ..., X OObema n. HaGmonaswHecs 3HaueHMS Xx; MpH3HaKa X
HasHBAIOT 6ApUARMAMU, & NOCAEAOBATeNbHOCTh BapHaHT, 3aNHCAHHBIX
B BO3pacTaioleM NOPAAKe, —8aPUAYUOHHOIM PATOM.

Cmamucmuyeckum pacnpedeseruesm 6bi60pKU HA3HBAIOT NepeyeHb
BapHAHT X; BAaPHALLHOHHOrO pPHAA3 H COOTBETCTBYIOUIHX MM YacTOT 1}
(cymma Bcex yacTOT paBHa 06beMy BLIGOPKH ) HJIM OTHOCHTEJIbHHIX Ya-
CTOT W; (CyMMa BCEX OTHOCHTEJIbHBIX YaCTOT pPaBHa €LHHHLC).

CraTHcTHueCKOe pacnpefieieHe BGOPKH MOXHO 33faTh TaKxe B BRJe
NOC/IEA0BATE/IbHOCTH HHTEPBAJIOB H COOTBETCTBYIOUIHX HM vacToT (B Ka-
YecTBe YacTOTH HHTEPBaJla NPHHHMAIOT CyMMY YacTOT BapHaHT, ONaBLIMX
B STOT HHTepBan).

439. BuiGopka 3ajaHa B BHAE pacnpeiejeHHs 4acTor:

2 57
1 3 6

X;

n;

HaiiTu pacnipenenenne OTHOCHTENbHBIX YacToT.

Pewenne. Hailinem o6vem BuGOpKH: n=1-+4+3+4-6=10. Haiigem
OTHOCHTEJIbHHE YaCTOTH:

w,=1/10=0,1; w;=3/10=0,3; w;=6/10=0,6.

Hananwwem nckomoe pacnpefiesieHHe OTHOCHTENbHMX YaCTUT:
xi 2 8 17
w; 0,10,30,6
Kourpoas: 0,1 4+0,3+4+0,6=1.
440. BuiGopka 3ajiaHa B BUJE pacnpelesieBHs 4acrot:
x; 47812
n; 52310
Haiitu pacnpefiesientie OTHOCHTeJILHLIX 4aCTOT.
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§ 2. DMnupuyecKan (PyHKUMI pacnpefeneHnus

Junupudeckod pynkyued pacnpederenus (Pynkyued pacnpedesenus
anibOpKu) HA3HIBAOT GyHKIHIO F* (x), onpeaensiowlyio AAA KAKAOTO 3Ha-
YCHUA X OTHOCHTEJIbHYIO YacToTy cobhTHA X < ¢

F* (x)=ny/n,

TAe Ny—4HCJO BApHAHT, MEHbIIHX X; n-—00beM BHOGOPKH.
Smnupnueckan GyHKUHA 06safaeT CAeAYIOUIHMH CBOfiCTBAMH.
CBoiictBo l. navenus smnupuseckoi ynkyuu npuradiexcam

ompeaxy {0; 1].

CeoiictBo 2. F*(x)— neybusaouasn dynxyus.
CsoficTtBo 3. Ecau x;—Haumensiuas sapuanma, a xi — Hauboo-

wan, 0 F*(x)=0 npu x<<x; ¥4 F*(x)=1 npu x> x;.

441. Hafttu smoupuueckyio (QyHKUHIO N0 JRAHHOMY pac-
npenesieHUio BHIGOPKH:
X; I 4 6
n; 10 15 25

Pewenne Halinem ofvem BrGopxu: n=10-+15-1-25=>50.
]l-{auuenbmaﬁ BapHaHTa paBHa elWHHUe, nostomy F*(x)=0 npu
< 1.
3uavenue X < 4, a umenno x;=1, wabawoganocs 10 pas, caego-
sarenbto, F* (x) =10/50=0,2 npu 1 < x< 4.
3uavenusn x < 6, a Hmen-

f‘zz) HO: x; =1 M x3 =4, nabmozna-

auceh 104-15=25 pa3s; caego-

e —— [——— pareasHo, F*(x) =25/50=0,5
npun 4 < x< 6.

Tak kak x=6-—Hau-
GoJbuias BApHauTa, 10 F*(x)=
=1 npu x > 6.

I Hanuwem HcKoMyl0 9M-
i MHPHYECKYIO PyHKUHIO:

! 0 npu rel,

0.2 mpu l <xd

‘/ — 13

ot d £ F®=105npu 4 <r 6

Puc. 11 .l  npu x> 6.

|

|

|

7] E— —
|
92 ~r————i

Tpadux stoit dynkuun nsubpamen na puc. L1,
442. Hafttv sMnupHuecKyio QyHKUIHIO MO AaHHOMY pac-
OpejieIeHHIO BbIGOPKH:
a)x; 2578 6)x; 478
n 1324 n 523

§ 3. Monnron M rucrorpamma

A. Jluckperuoe pacapeaeneuue npusuaka X. [Toauzonom uacmom
HA3LIBAIOT JIOMANHYIO, OTPE3KH KOTOPOH COEMHHSAIOT TOUKH (Xy, ny), (X3, Na),
we-s (X, ng), THE X;—BapHAHUTH BLIGOPKY H n;—COOTBETCTBYIOIHE HM
4ACTOTHI.
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IMoauz0H0s OMHOCUMENLHHX HACMONM HAZLIBAIOT JOMAHYIO, OTPE3KH
KOTOPOil COEIHHAIOT TOYKH (X3: @), (X2; W), ..., (X W), TAE X;—
BAPHAHTH! BHGOPKH H @; — COOTBETCTBYIOUIHE HM OTHOCHTEJbHbIE YACTOTH.

B. Henpepusnoe pacnpesesenne npuasaka X. IlpH nenpepsinrom
pacnpeieneHBH TIpPH3HAaKa BeCb HHTEPBaJ, B KOTOPOM 3aKJIOYeHH Bce
nabmonaeMble 3HaueHHsl NPH3HAKa, PasGHBAIOT Ha PAJ1 YaCTHYHHX HH-
TePBAJNIOB 1JIUHKW B H HAaXOJAT n;—CYMMY YaCTOT BAPHAHT, MONABIIHX
B i-B unTepBan. Iucmozpasmol 4acmonm HAa3WBAIOT CTYNEHUATYIO QHTYDY,
COCTOAUIYIO H3 NPAMOYTOJIbHHKOB, OCHOBRHHAIMH KOTOPHIX CJAYAKAT Ya-
CTHYHbIe HHTEPBAJL AJMMHbL A, a BHICOTH PaBHH OTHOMIEHHUIO n; /A (NJOT-
HOCTs 4acToTh). IlaoWajis YacTHUHOIO i(-ro NPAMOYVIOJbHEKA paBHa
h (ny/h) =n;—cyMMe 4acTOT BApHaHT, NoMNaBWHX 8 {-fi WHTepBaA. [l10-
Wafb THCTOpaMMbl HacCTOT PaBHa CyMMe BCeX 4YacToT, T. e. ofnemy
BuGOpKH 7.

UCmozpasmod OMHOCUMENLHBIX HACMOM HA3WBAOT CTYNEHUATYIO
¢urypy, COCTORUYI0 H3 TPAMOYTOJIBHHKOB, OCHOBAHMAMH KOTOPHWX
CAyKAT YaCTHUHbie WHTEPBAJH IJHHH K, a BHICOTH pPaBHbl OTHOWEHHIO
wi/k (NNOTHOCTL OTHOCHTEBHOH uacToTH). Ilsomiazs uyactHuworo i-ro
npAMOYroNbHHKA paBHa h (w;'h) =w;~ OTHOCHTEIbHOH YAaCTOTE BapHaHT,
nonapwnXx B i-t HHTepBan. [laomaib rucTOrpaMMbl  OTHOCHTENbHHIX
4aCTOT PaBHA CyMMe BCeX OTHOCHTEJbHHX YAcTOT, T. €. €IHHHUe.

443. TlocTpouTh MNOJMIOH HacTOT MO AAMHOMY pacnpe-
JeJIieHHIO BhIGOPKH:
x; 1 4 57

n; 20 10 14 6

Pewenne OTnoxuM Ha oCH abcuHce BapHautel X;, 4 HA OCH
OpAHHAT — COOTBETCTBYIOUIHE HM HACTOTH n1;; COAMHMB TOMKH (x;, n;)

ni OTPE3KaMH NpAMBHX, NONYUHM HC-
2 KOMBift IOJIRTOH 4acToT (puc. 12).
W;
14
10 s ,
] |
| |
1 L.l [ 1 [ I |
ol 1 N 2 7 & gt 2 45 7 n x;
Puc. 12 Puc. 13

444. TlocTpouTb MONMIOH YacTOT [0 RAaHHOMY pacrpe-
AeneHuio BLIGOPKH:
ayx,; 2 35 6 6) x; 15 20 25 30 35
n; 10 156 5 20 n, 10 15 30 20 25
445. TNocTpouTh MONHIOH OTHOCHUTE/IBHBIX 4acTOT MO AaH-
HOMY pacrpelieneHuio BhIGOPKH:
a) x; 2 4 5 7 10
w; 0,15 0,2 0,1 0,1 0,45
6) x; 1 4 5 8 9
w,; 0,15 0,25 0,3 0,2 0,1
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B)x; 20 40 65 80
w; 0,1 02 0,3 0,4
Pewenne. a) O110XHM Ha oCH aGCUHCC BapRauTH X;, @ Ha OCH
OpAMHAT — COOTBETCTBYIOIHE OTHOCHTE/ILHEE Y3acTOTH ;. COEAHHHB TOUKH

(xi, W;) OTpe3KaMR NPAMBIX, NOJYYHM UCKOMHI NOJNMIOH OTHOCHTEAbHHX
yacrot (puc. 13).

446, IlocTponTtb rHCTOrpaMMy 4acTOT MO JaHHOMY pac-
npeaeneHHio BHIGOPKH o6beMa n = 100:

Cymma wacTtoT
anrepsina Smirepsan’ | vapwantnuTepsasa Mcrona

i Xi=Xigi " “if*

1 1—5 10 2,5

9 5—9 20 5

3 9—13 50 12,5

4 13—17 12 3

5 17-21 8 2

Pewmenne. INocrponm Ha ocy abeunce 3ajaHHBe HHTEPBAJIH ANRHH
h=4. [lpeseseM Hajl STHMH HHTEPBaJaMH OTpE3KH, NapaJIebHbie OCH
a6CcUHCC M HaXoAswuecs OT Hee Ha PacCTOAHHAX, PABHHX COOTBETCT~
BYIOUHM NJOTHOCTAM vuacToTH n;/h. Hanpumep, nan mutepsanom (1, 5)
NOCTPOHM OTpe30K, NapaniebHbfl ock abCLHCC, HA PAaCCTOAHHH Ny/h=
=10/4=2,5; aHaJIOTHYHO CTPOAT OCTaJbHHE OTPE3KH.

i
h
B
2+
5 =
3l-
z -
1l
g 5 J 44 17 2l T
Puc. 14

Hckomast ructorpamMMa gactoT uso6paxkeHa Ha puc. 14.
447. TocTpouTh rucrorpaMMy 4acTorT HO JaHHOMY pac-
npeAeeHUIo BLIGOPKH:
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a)

Homep YacTHYHBI CyMMa gacTOT MaorTHocTs
HHTepBaja HHTepBaa BapHaHT HHTepBaJa 9acToTH
¢ =Xl n; ny/h
1 27 5
2 7—12 10
3 12—17 25
4 17--22 6
5 2227 4
0)
Howmep YacTHSHBIA CymMma wactoT Maothocts
HHUTepBaaa HHTEpBAJ BapHaHT HHTepBaAJa YaCTOTH
{ X~ Xiea ny /b
1 3—5 4
2 5—7 6
3 7—9 20
4 9—11 40
5 11—13 20
6 13—15 4
7 15—17 6

Yrasaune. Halitn npefsaputeibHo NJIOTHOCTb WACTOTH n;/h
AN KaXKIOTO MHTepBaJla H 3anOJNHHTL NOCAeAHHA croJqben, TaGJHUM.

448, IlocrpouTs rHCTOrpaMMy OTHOCHTENbHHIX 4acTOT MO
JaHHOMY pachpelie/leHHIO BhIGOpKH:

Homep YacTHunnifl CyMMa 4acToT BapHaHT
HHTEpBaJa HHTEpBaAA 9aCTHYHOrO HHTEpBajaa
[4 X=X
i~%+1
1 0—2
2 2—4
3 4—6

Pewenne HalineM oTHOCHTENbHBIE YACTOTHI
w;=20/100=0,2, w3=30/100=0,3, w;=>50/100=0,5.

n=2 n; =100
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HafineM nAOTHOCTH OTHOCHTENBHMX WAaCTOT, YYHTHIBAfl, YTO AAwna
maTepana h=2:

w,/h=0,2/2=0,1, wy/h =0,3/2=0,15, wyh=0,5/2=0,25.

Mocrponm Ha OCH abcunce Aanubie YacTHUYHBE HHTeppaab. [Tpose-
JAeM HAJ 3THMH HHTEDBaJiaMH OTPesKH, napasiejbibie ocH aGcuuece H
HaxoasiIHecs OT 1€e Ha PacCTOAHHAX, PaBHHX COOTBETCTBYIOUWLHM IIOT-
HOCTSM OTHOCHTENbHON uacToTH. Hanpumep, Haa uutepBasom (0, 2)
nponesieM OTPE30K, napaineabsll ocH alclice W haxoasumiics oT nee
Ha pacciosHul, paBuoMm 0,1; ananornyno CTPOAT OCTaJbHLIE OTPe3KH.

425

415
41

Puc. 15
Hckomas  rucTorpaMma OTHOCHTENbHHIX  4AacTOT u3ofpaxeHa Ha
puc. 15.

449. TMocTtponTb THCTOrpPaMMY OTHOCHTEJBHHIX YacCTOT M0
JaHHOMY pacnpelesieHHIo BHIGOPKH:

a)
Homep YacTuysuii CyMMa 9acTOT BapHaHT
nnrTepsana nATEpBAA Y2CTHYUHOTO MHTepBaaa
! =i i
1 10—15 2
2 15—20 4
3 20—25 8
4 25—30 4
5 3035 2
n= 2 n;=20
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6)

Howep HYacTuunuh CyMMa 9acTOT BapMaHT
HHTepBaNa HHTepBan YaCTHYHOTO HMHTepBaja
¢ *i=%r4 ny
1 2—5 6
2 5—8 10
3 8—11 4
4 1—14 5
n= 2 n;=25

¥xasaune. HafiTu cuayana OTHOCHTENbHLIE YaCTOTH, COOTBET-
cTeyiowide fNJJOTHOCTH OTHOCHTEJbHON YacTOTH AAR KawA0ro BHTEpBaJA,

Fnasa pecAaras
CTATMCTMYECKUE OLLEHKM NMAPAMETPOB PACTIPELENEHMA

§ 1. ToueuHsie oieHKM

Cmamucmuueckod oyenxod ©® wen3BecTHOro napaverpa © Teoperu-
4ecKOro pacmpefiejieHHst HaswiBalor ¢ynkuuw f(X;, Xs, ..., X,) or
RHa6/mofaeMplx cayuafinbix BedHunH Xy, X, ...,

Toueunod HasbBAOT CTATHCTHYECKYIO OLEHKY, KOTOpas ofipeneasieTcs
oRHUM uucaoM O*=f(xy, Xs, ..., X,), TAE X1, X9, ..., Xy —Pe3yhb-
TaTel n Ha6JOAeHHH Hal KOJHYECTBEHHHWM NPH3HakoM X (BOOpKa).

Hecmewernod Was3blBIOT TOYEYHYIO OLEHKY, MaTeMaTHYeCKOe OKH-
AaHHe KOTOpPOfi paBHO OLIEHHBAEMOMY mapaMerpy IpH J06oM oGneme
BHIOPKH.

MeujeHnol HasbiBaloT TOYEYHYI0 OLEHKY, MaTeMaTHYecKoe OXKHAa-
HMe KOTOpOH He PaBHO OLIEHHBAEMOMY NapaMeTpy.
Hecmewenroti  oyenxol ecreparvhol cpedned (mamesamudeckozo
oxudanus) chyXuT BHOOpPOUHAS cpelnssd
k
Xo=| X nix; /n,
i=1
k
rile X;—BapHaHTa BHOOPKH, f;—4acTOTa BapHAHTH X;, n=2n,-—-
i=1
o6neM BHIGOPKH.

3ameuanne |. Ecan nepBoHauaibHHeE BapHaHTH X;—Go.blige
uucAa, TO AJA YNpOUIEHHA PacueTa ueaecoo0pPasHO BHYECTL H3 KaxA0d
BapHAHTH OJHO H To Xe uyco C, T. e. NMepefiTH K YC/AOBHLWM BapHaHTaM
u;j=x;—C (B Kayecrse C BHTOAHO NpLHATb YHCJO, GAR3KOe K BHIGO-
pounoli cpefHeii; MOCKOJbKY BHOODOUHASl CPEAHAN [EH3BECTHA, uncio C
BHIGUpAOT «Ha I'aa3s). Toraa

%y =C +- (3 nju))[n.



Crewennod oyenxod zeneparsnod ducnepcut CXYKUT BHOOPOuNas

AMCTIEpCHA .
Dn=< A, (Xi~7ts)’>/ n;
i=1

9Ta OLEHKa SBASETCH CMelleHHOM, TAK Kak
n—

1
n Drt

M [De]l=

Bonee yno6ua dopmyna 1
2
Dy=x2—[x] = Znxi | Xnexi
B n n )

3amevanne 2. Eciu mepeoMayasbibie BapHaHTH X;—GoJblIHe
YHCN3, TO LeNecoo6PasHO BHUECTb H3 BCEX BAPHAHT ORHO K TO XKe
yncao C, pasnoe BHGOpOuHOI cpesHell /M 6aH3KOe K Hell, T. €, NMepeiATH
K YCTIOBHBWIM BapHaHTaM u; = x;— C (AHCNepCHS IIPH STOM He W3MEHHTCH).

Torpa :
. 2 .
Dy (X) =Dy (1) =ut—[u]2= 2:‘”‘ - [_2::“1] .

3ameuanne 3. Ecan nepoHauanbHble BapHaHTH SBJAAIOTCH Je-
CATHYHHIMH APOGSMH C R JeCATHYHHIMR 3H3KaMR INocJe 3anaToil, TO,
4To6K H36exaTb AelicTBRA ¢ APOGAMH, YMHOXKalOT NepBOHAYaJbHHE Ba-
pHaHTH Ha mnocTosiHHOe uHcao C==10%, T.e. nmepeXOAAT K yCJIOBHHM
BapHanTaM u;=Cx;. Ilpn sroM paucnepcus yseauwuutces B C? pas.
HNosromy, Hallas AHCnepcHI0O yCNOBHHX BapHaHT, HaA0 PasfeNuTb ee

na C%
Dy (X) = Dy (u)/C2.

Hecamewenrod oyerkod zeneparsrol Oucnepcuu CRyMHT HCIpapJeH-
Has BBIOOPOUHasl JAHCIEPCHS

"D 2"1’("/’_"5)2
n—1"%" n—1
Boaee ygo6ua ¢opmyna
2
. Zn,-x;—[z nixi|?[n
sx =
n—I1
B yc/OBHMX BapHaHTaX OHa HMMeeT BHA
2
o _ Dnii—[ Dl
Su= -—
n—1
IpHUEM ecan Uj=x;—C, TO s3(= s3; ecom u;=Cx;, 10 s3( =~sﬁ/C2.

3ameuanne 4. Ilpy GoJILIIOM YHCAE JAHHBIX MCNOJbL3YIOT METOX
npousseennit (cM. ra. XI, § 1) niam merox cymm (cm. ra. XI, § 2).

S’-—— []

450. W3 renepanbHON COBOKYMHOCTH H3BJleyeHa BHIGOpKa
o6beMa n=50:
papuanta x; 2 57 10
yactota n; 16 12 8 14

HailTy HecMeweHHYIO OLUEHKY reHepasbHOH cpejHed.
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P ew e ue. Hecmewennoit onenkoft renepanvHoli cpepnelt apasercs
BLIGOPOYHAS CPeAHSs

Xo=(D) ni%;)[n=(16-2412.5+ 8-7-14.10)/50 =S5,76.

451. Vs renepanbHoll COBOKYMHOCTH U3BJedeHa BHIGOpKa
o6veMa n = 60:
1 3 626

n; 840 10 2

Haiitn HecmelieHHYyio oleHKYy reHepajbHO#M cpepHei.
452. 3anano pacmpezeneHHe NepBOHAYAJbHHIX BapPHAHT
BHIGOPKH o6bema n:
Xp X3 X3 vuv X

g Ny By oo Ny
JlokasaTtb, 4TO
xs=c+(zniui)/n’
rze ycloBHbIE BapHaHTH u;=x;—C.

Pewenne. Taxk Kak yy=x;—C, 10 nyu;=n; (x;—C); cyMmmupya
JeBYI0 H NpaBYIO UAaCTH DABEHCTBA MO BCeM 3HAUCHMAM {, MOJAYYRM

2 niu; =Z ni(x;—C), nm Z n,'u,-=2 nix;—C 2 ny= Z n;x;—Cn.
Orciozna

2 nix;=Cn-- 2 nup
ChenoBartenbHo,

(B nsxs)n=C + (S nwi)n, wan Ty=C + (B nyur)fn,
Y10 H TpeGOBANOCH AOKA3aTh,
453. Haiity BHIGOPOUHYIO CPERHIOI0 MO JAaHHOMY pacmpe-
JeJeHn0 BHIOOpKH o6bema n = 10:
x; 1250 1270 1280
n, 2 5 3

Pewen ue. [Tepsonauansibie BapuanTsi— GObUINE YHCIA, IOSTOMY
nepefileM K yCJOBHHM papuaHTaM u;=x;—I1270, B ntore noayuum
pacnpele/ieHe YCAOBHHX BapHaHT:

u; —20 0 10
n; 2 5 3

Haiizem HCKOMYIO BHGOPOUHYIO CpeXHION0:
nu o(— . .
Zn: ! 12704 24 20)+l.:; 0+43.10

454. Hailty BHGOPOYHYIO CPENHIOW MO AAaHHOMY pacmpe-
IeNeHHIo BHIGOPKH o6beMa n=20:

X, 2560 2600 2620 2650 2700
n, 2 3 10 4 1

*¥p=C+ =1270—1=1269.
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Yxaszanue. Mepefitn K yeaosnum papuantaMm u; ==x; — 2620.

455. Ilo BuiGopke o6beMa n =41 nafizena cMmeuleHHasn
ouenka D, =3 reHepaabHoil aucnepcun. Hafitn necmeen-
HYIO OLEHKY JHCIepCHH reHepaabHONA COBOKYMHOCTH.

Pemen ne. lickovas necMeltennas ouenka pana HCnpasacHHOM
AUCTIEPCHMN:
4

B 40

456. Tlo BLIGOpke of6beMa n=>51 HnaiijeHa cmeweHHas
oueika D, =5 reHepaanHo# aucnepcun. Hakitu Hecmewen-
HYI0 OHEHKY THCIePCHH reHepaJbHOH COBOKYMHOCTH.

457. B utore nATH n3MepeHufl LIHHBI CTEPXKHS OXHHUM
npubopom (6e3 cucremarHyeckKHX OWINHOGOK) MOJIYUeHH che-
ayioiiue pe3yabrtatel (B MM): 92; 94; 103; 105; 106. Hafitu:
a) BLIGOPOUHYIO CPEIHIO JIHHY CTepKHA; 6) BLIGOPOUHYIO
¥ HCMpaBJEHHYIO THchepcHH olmboK mpuopa.

Pewenune a) Haiizem BuGOpOYHYIO CPEIHION:

Xp =92+ (0-}-24- 11 L 13-1-14)/5=92-} 8 =100.

6) Haiizem BuiGOpOuHYIO JNCnEpCHIO:

3 n
§% = D

Tn—1

-3 =3,075.

2 (’Ci"‘—;ﬁ;)2 . r
Dy = ——n——=[(92—-100)2 -4-(94—100)2 4 (103 — 100)2]/5-|-

4 [(105 — 100)2 - (106 — 100)2],5 = 34.
Hafinem Hcnpasiennyio AHcnepcHIo:

L Dy=2 =125,

458. B iurore yetbipex usmepennii HexoTtopoit ¢usigecKolt
BEJIHYHHB OAHHM npnGopom (6e3 cHCTeMaTHYeCKHX OLIMGOK)
noJyueHnl cJeaylouine pedyabtate: 8; 9; 1i; 12. Haifitu:
a) BHIGOPOUHYIO CPEAHIOI pe3y/bTaToB ii3MepeHuil; 6) BriGo-
POYHYIO M HCNPABJEHHYIO AHCIEPCHH owWHGOK mpuGopa.

459. Huxe npuBeseHbl pe3yabTaThl H3MepeHHsl poOCTa
(B cM) cayydaitHo oto6panHbiX 100 cTyaeHToB.

Pocr |154—l58l158—162|162-—166|166-170|l70—174|I74—-l78|l78-182

§2 =

Yncno
cTy-
JEHTOB, 10 14 26 28 12 8 2

Hajitn BhIGOpouHYIO CpeIHIOI0 H BLIGOPOYHYIO JHCIEPCHIO
pocta 06C/eOBaHHBIX CTYIEHTOB.

Ykasanne Haiitu cepeluHbl HNTEPBaJA R NPHHATL HX B Ka-
wecTBe BApHAEHT.
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460. Haiitn BHIGOpOuHYIO JHCNEPCHIO MO AAHHOMY pac-
npefieseHHi0 BHIGOpKH oGbema n = 10:

x; 186 192 194
n, 2 5 3

Pemenne. BapHauTu —cpasHuTeJbHO GOJbIIHE YHCA3, TOSTOMY
nepeitzeM K gc.noamam BapHaHuTaM u;=x;—191 (MbH BHYAM H3 BapHaHT
I

yucao C=I1 Gnuskoe X BHIGOPOYHOfl cpepHeit). B Hrore nosydnm
pacnpefienieiie YCJAOBHHX BapHaHT:

u; —5 1 3

n; 2 5 3

Hafizem HckoMylo BHOOPOUHYIO AHCHIEPCHIO:

Dy = (X niui)/n—[(X nju;)/n]* =252 +5-1343.3%)/10 —
—[(2-(—5)+5-143-3)/10}2 =8,2—0,16 = 8,04.
461. Hajith BHIGOpOuUHYIO JMCIEPCHIO 1O JaHHOMY pac-
npefiesielnio BLIGODKH o6beMa 7 = 100:

x; 340 360 375 380

I

n;, 20 50 18 12
Ykasanne. [lepeiTH K yCNO3HHM BapHaHTaM u; =x; —360.
462. HaiiTh BLIGOpOYHYIO AHCHEPCHIO MO JaHHOMY pac-
npejesenuio BuGopku obveMa n=100:
x; 2502 2804 2903 3028
n, 8 30 60 2

Ykasanne. [lepefiTh K ycnosHuM BapHaHTaM u;=x;— 2844,
463. HafiTh BHGOpOUHYIO AMCNEpCHIO 1O AaHHOMY pac-
npefieneHdio BHIGOpKH o6beMa n = 10:
x; 0,01 0,04 0,08
5 3 2

n;
Pewenwne [Haa Toro urobh H3GexaTb JAeficTBHE ¢ ApoGamu,
nepeiiieM K YCJIOBHHIM BapHaHTaM u;=100x;. B utore moayuum pac-
npeaenenne
u; 1 4 8
n; 5 3 2
HaftfeM BHIGOPOUHYIO AHCTIEPCHIO YCNOBHLIX BapHaHT:
Dy ()= (X ngud)/n—[( ] nju)/n]*.
IMoacrasus B 5Ty GOPMYJY YCJAO3HHIE€ BAPHAHTHl H HX YaCTOTH, MOJYYHM
Dy (u)=7,21.
Haftnem HckoMyo BHIGOPOYHYIO AHCTICPCHIO NIePBOHa4aIbHLIX BapPHaHT:
Dy (X) = Dy (u)/1002 =7,21/10 000 =0,0007.
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464. Hafith BHGOpOuHYIO AHCNEpCHIO MO AaHHOMy pac-
npeneseHHio BLGOpKH of6bema n=>50:
x 01 05 06 08
n, 5 16 20 10

Y xasaune IlepefiTH x ycNOBHHIM BapHaHTaM u;==10x;.

465. Hafitu BHIGOPOYHYIO AMCHEPCHIO [0 NaHHOMYy pac-
npejiesieHHI0 BLIGODKH o6beMa n = 50:
x; 18,4 189 19,3 19,6
n, 5 10 20 15

Y xasaune [lepefita K ycnoBHbM BapHaHTaM ;== 10x;—195.

466. HafiTn ucnpaBneHHYI0 BLIGOPOYHYIO AHCIEPCHIO MO
RaHHOMY pacnpejiejieHHI0 BRIGOpKH n =10:

x; 102 104 108
n, 2 3 5
Pemenne. [IlepefineM K ycjaoBHEM BapnaHTam u;=x;— 104,
B urtore moayuuM pacnpepeneHue
w —2 0 4
n; 2 35

Haitaem ucnpapsiennyo BHGOPOUHYIO AHCTIEPCHIO YCJIOBHWIX BapHAHT;

2 rai—[Rnuil[n

n—1

sh =

Tloacrasus B 3Ty ¢opMyJay ycJoBHbE BapHaHTH, HX 4acTOTHl H 06beM
pu6opKH, MOAyuHM sy= 6,93.

Bce nepBoHavaJbHbie BapHaHTH ObiH YMEHBIIEHH Ha OAHO H TO Xe
nocrosHHoe uiicjao C=104, nosToMy AHCNePCHs He H3MEHHJach, T. €.

HCKOMast AHCTIEPCHS PaBHa IUCNIEDCHH YCJIOBHHX BAapHAHT: sx = Sy =6,93,

467. HafiTu wucnpabjeHHYI0 BHIGOPOYHYIO JHCIEPCHIO
no JaHHOMY paclipejiesieHHI0 BhIGOpKH o6bema n==100:
x; 1250 1275 1280 1300
n, 20 25 50 5
YKaaaune. [lepefiTH K yCJOBHLIM BapHaHTaM u;=x;— 1275.
468. Hafitn ucnpaBjeHHYIO BHIGODOYHYIO AHCHEPCHIO MO
JaHHOMY pacnpefesieHulo BHIOOpKH of6beMa n=10:
x; 0,01 0,05 0,09
n; 2 3 5
Pewenne Jas toro uro6u H3Gexatb geficreuft ¢ apobamu, ne-

peftneM K ycJOBHLM BapHaHTaM u;=100x;. B utore noayyum pacmpe-
Aenexue
u 1 59

n 235
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Hafinem ncnpapiennyio BHGODPOUHYIO AHCMEPCHIO YCJIOBHHIX BapHAHT

- 2 n,-u?—[z n,-u,-]’/n

Sy=

n—1 '
[loacraBus B o1y dopMyJNy AaunHme 3ajauH, NOJYYHM
s 5= 10,844.

Hafinem ucKoMyi0 HcnpaB/ieHHYIO JHCDEPCHIO MEPBOHAYANbHHIX
BapHAHT:

s = s5, = /100% = 10,844/10 000 2~ 0,0085.

469. Hafitn ucnpaB/ieHHYI0O BHIGOPOYHYIO AMCIIEPCHIO MO
JAaHHOMY pacnpejiesieHHI0 BLIGOpkH oO6beMa n = 20;

% 01 05 07 09,
n, 6 12 1 1

Y Kasauue [lepefiTn K ycaosubiM BapuauTaM u;=10x;.

470. Hailtu ucnpas/eHHyI0 BHIGOPOYHYIO IMCIEpCHIO MO
JaHHOMY pachpefe/ieHHI0 BhIGOPKH o6bema n = 10:

x 23,5 26,1 28,2 30,4
n, 2 3 4 1

Yxasaune [lepefitn kK ycaoBHHM BapuaHnTam u; = 10x; —268,

§ 2. MeToa MOMeNTOB

Meroa MOMeHTOB TO4YE€4YHOMN OL€HKH HEH3BECTHHX MapaMeTpoB
3alaHHOrO0  pacnpefie/IeHHsl COCTOHT B NPHPABHHBAHHH TEOPETHYeCKHX
MOMEHTOB COOTBETCTBYIOUIHM SMIIHDHYECKHM MOMEHTaM TOTO Xe MopsiaKa.

Ecan pacnpenenenne onpenensercs O AHHM MapaMeTpoM, TO
Al €ro OTHCKaHHA NPHPABHHBAIOT OJHH TEOPETHYECKHY MOMEHT OAHOMY
SMIHPHYECKOMY MOMeHTYy Toro e mopaaka. Hampumep, MOXHO mpH-
PaBHATb HAYAJbHLIAi TEOPETHHYECKH{I MOMEHT MCDPEOTO MOPAAKA HAYa/b-
HOMY SMITHDHYECKOMY MOMEHTY MepBoro nopsaka: vi;=M;. Yuurusas,
yto v; =M (X) n M;=xg, noayuum

M(X) =x. )

MaremaTnyeckoe oXHAaHHe fBAseTcd (YyHKUHeA OT HEH3BECTHOro ma-
paMeTpa 3ajaHHOTO pacnpefieJieHHa, NOSTOMY, peIIHB ypaBHeHHE (%)
OTHOCHTEJIbHO HEH3BECTHOrO MAapaMeTpa, TeM CaMBIM MOJYUHM €ro Touey-
HYIO OLEHKY.

Ecan pacnpefeneHHe onpefensercs A°yMsa nNapaMeTpaMH, T0
NPHPABHHBAIOT JBA TEOPETHYECKHX MOMEHTa ABYM COOTBETCTBYIOUIUM SM-
NHPHYECKHM MOMEHTaM TOro Xe fopAxka. Hampumep, MoxHO npupas-
HATb HauaJbHHA TEOPETHUeCKHA MOMEHT MepRoro MOPAAKA HayaibHOMY
SMIIHPHYECKOMY MOMEHTY TIePBOr0 TOPSAKA M WEHTPAJbHHA Teopery-
YeCKH/t MOMEHT BTOPOro TOPsLKa UEHTPANLHOMY SMIHDHYECKOMY MOMEHTY
BTOPOro nopsjxa:

‘V1=M1, g =My,
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Yuntuead, 4t0 vi=M (X), My=xg, pa=D(X), my=Ds, nMeeM
{ M (X)=;an **
D (X)=D,.
Jlesble 4acTH 3STHX PaBeHCTB ABJAAIOTCH q)yHKuHﬁMH OT HEH3BECTHHIX

napaMeTpoB, NO3TOMY, peliHB CHcTeMy (**) OTHOCHTeNbHO HeH3BECTHHIX
NapaMeTpoB, TEM CaMbiM TOJYUYHM HX TOUEUHLe OHEHKH.

Pasymeercs, AR BuYHCJEHHA BLIGOpDOYHOR cpefHelt %y H BHGO-
pouHoft aucmepcHH Dy Hajo pacnojaraTh BHOOPKOH Xi, Xg, «.., Xp.

471. CayuyaitHaa BeanuHHa X pacnpejesneHa MO 3aKOHY
IMTyaccona
P, (x;) = Axie~%/x!,

Tie Mm-—4uuciO HCObITaHHH, NMPOH3BENEHHHX B OAHOM OMLITE;
X;—4HCJI0 MOABJEHHH COGLITHA B i-M OMNHTE.

HafiTu MeTOZOM MOMEHTOB MO BHIGOPKE Xy, Xg ... X,
TOYEYHYIO OLEHKY HeH3BEeCTHOro mnapamerpa A, ompexessio-
mero pacnpepeenue IMyaccona.

Pemenne. Tpebyerca oueHuTb OXHH NapaMeTp, NO3TOMY AOCTa-
TOYHO HMETb OJHO YPAaBHEHHE OTHOCHTeJbHO STOro mapamerpa. [Ipupas-
HAeM HavaJbHblfi TeOpeTH4YeCKH MOMEHT NepBOro mopsiAika vy Hayajb-
HOMY SMMHPHYECKOMY MOMEHTY nepporo mopsinka My:

V= Ml'

Ipruss Bo BHMMaHHe, 4TO vi=M (X), M;=2Xp, nonyunm M (X)=x,.
YuutsiBas, u4TO MaTeMaTHYeCKoe OXHAaHWe pacnpedesenus [lyaccona
paBHO mapameTpy A 5TOro pacmpefielieHks (cM. 3ajauy 207), okoHua-

TeNLHO HMeeM A =x,.
Hrak, ToueuHoli ouenxkot napametrpa A pacnpesenenus [Ilyaccona

CAYKHT BbIGOPOYHAS CPeRHAA: A* =X,

472. CnyuafiHas BesHunHa X (YHMCJO ceMSH COPHAKOB B
npobe 3epHa) pacnpeneneHa mo 3akoHy Ilyacconma. Huxxe
NpHBeJEHO pacnpeje/ieHHe ceMsiH COpHAKOB B n==1000 mpo-
6ax 3epHa (B mepBOM CTPOKE yKa3aHO KOJIHYECTBO X; COp-
HSKOB B OfHOH npoGe; BO BTOpPOH CTPOKe yKa3aHa 4acToTra
n;—4Hcao npob, coaepHKalHX X; CeMAH COPHSAKOB):

X 0 1 2 3 4 5 6
n, 405 366 175 40 8 4 2

HaifiTh meTogOM MOMEHTOB TOYEUHYIO OLEHKY HeW3BecT-
Horo mapamerpa pacnpenesnenus IlyaccoHa.

Y kasanne. Hcnoab3oBate pemenne safayn 471,

473. Cayvaitnas BeanuynHa X (YHC/IO HeCTaHAAPTHBIX
H3Jle/IMA B NMapTHH H3jleuil) pacmpeneseHa mo 3akony Ily-
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accona. Hwuxe mnpuBegeHO pacnpenesieHHe HeCTaHAAPTHEIX
usgeaud B n=200 naptHax (B mepBOH CTpPOKe YyKa3aHO
KOJIHYECTBO X; HECTAaHJApTHRHIX H3AeJHA B OAHOH mapTHH;
BO BTOPOH CTPOKe YKa3aHa 4acToTa n,—M4HCJO NapTHH,
CollepXKallHX X; HECTAHAApPTHHX H3jeJui):

x 0 1 2 3 4
n; 132 43 20 3 2

Hajiitn MeTonoM MOMEHTOB TOUEYHYIO OUEHKY HeH3BecT-
Horo napametpa A pacnpenenenus Ilyaccona.
474. Hafitn MeTONOM MOMEHTOB MO BHIGOPKE X;, Xg - - -
X, TOUEYHYIO OLleHKy napaMeTpa p GHHOMHaJLHOTO pacmpe-
JeJleHus
P, (x)=Crp* (1—p)"=*,

rje x;—uuca0 nosBAeHHHi co6wTHA B i-M ommTe (i=1, 2,
..., ), M—KOJHYECTBO HCNHLITAHHA B OJHOM OMNHITE.

Y xasanue. [TpHPaBHATL HauaNbHHIA TeopeTHyeCKHA MOMeEHT nep-
BOro MOPfiAka HAaYajJbHOMY SMNKPHYECKOMY MOMEHTY NeEpBOro mopsjka.

475. Cnyyaiinasa BeauyuHa X (YHCAO NOSABJeHHHA COGHI-
THA A B m HE3aBHCHMBIX HCNHTAHHAX) NMOJYHHEHa GHHOMH-
aJbHOMY 3aKOHy paclpeje/ieHusi C HEH3BeCTHbBIM MapaMer-
poM p. Huxe npuBeleHO SMMHpHYeCKoe paclpejesieHne
yucla MOABJEHHH COObITHA B 10 onmbiTax Mo 5 HCnmITaHHH
B KaX/OM (B mepBO#l CTPOKe yKa3aHO 4HCJI0 X; MOsBJEHHH
co6LiTH A B OJHOM OnNLITe; BO BTOPOH CTPOKE YKasaHa
4aCTOTa n;— KOJHYECTBO ONBITOB, B KOTOPHX Hal/013/10Ch
X; nospjeHni coberrua A):

x 01 2 3 4
n; 5 2111

HafiTu MeTOZOM MOMEHTOB TOHYEUHYIO OUEHKY NapaMeTpa p
GHHOMHAJILHOI'O pachpejesieHus.

Y kasauue. Hcnoabszoearh peineHue 3afaun 474.

476. Hall'Th MeTOZOM MOMEHTOB NO BLIGODKE X,, X5 ...,
X, TOYEUHYIO OLEHKY HEH3BECTHOrO NapaMeTpa A MoOKa3a-
TEJAbHOro pacnpefiesieHHs, MJOTHOCTb KOTOPOro f(x)=Ae-r
(x=0).

471. Cayyaitnaa BenudyuHa X (BpeMsi pabOThl sjieMeHTa)
MMeeT MOKasaTeJbHOE pacnpejeneHue f[(x)=>Ae-M (x>0).
Huxe npuBeneHo SMIIHpHYECKOE pachpefiejieHHe CpeaHero
BpeMeHH paGoThi n == 200 sneMeHTOB (B nmepBOH CTpoKe mpH-
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BeJIeHO cpejHee BpeMs x; paboThi 3JeMeHTa B 4acax; BO BTO-
pof CTpOKe yKa3aHa 4acTOTa #;— KOJHYCCTBO 3JIEMEHTOB,
npopa6oTaBLIMX B CPelHEM X; 4acoB):

x 25 7,5 12,5 17,5 22,5 27,5
n, 133 45 15 4 2 1

Haiith mMetogoM MOMEHTOB TOYEHYHYIO OLEHKY HEH3BeCT-
HOro napaMetrpa IokKasaTeJIbHOI'O pacnpenesieHud.

Y xazaune HcnoabsosaTh pemenne 3ajaun 476.

478. HaiitH MeToiOM MOMEHTOB TOYECYHYIO OlLleHKy mapa-
MeTpa p (BepoOATHOCTH) TIeOMETPHYECKOro paclnpejie/ieHHs
P(X=x)=(1—p)*i-1.p, rhe x;—4HCIO HCMNLITAaHHH, NpPO-
M3BEJEHHRIX 10 MOSABJEHHA COOBITHA; p— BEPOATHOCTb MNO-
fiBJIeHHS1 COOHTHS B ONHOM HCNLITAHHH.

Ykasaumne. [Ipuusats Bo BHuMaHHe, uTo M (X)=1/p (cMm. 3a-
lagy 222).

479. HaitH MeTONOM MOMEHTOB OUEHKY MapameTrpa p
reoMeTpuyecKoro pacnpepenennss P (X =x;)=(1—p)*i-1.p,
€c/IH B YeThipeX OMbiTaX COOGLITHE NMOABHJOCH COOTBETCTBEHHO
nocje ABYX, 4YeThipex, IeCTH M BOCBMH HCMOBITAHMH.

480. Haiitn mMeTonoM MOMEHTOB MO BHIGOpKe X;, X,, ...,
X, TOYeYHbIe OLLEHKH HEH3BeCTHBIX NapaMeTpoB o H f ram-
Ma-pacnpejesieHHs, MJIOTHOCTb KOTOPOro

f(x):Wmeae—xls (a>—l’ ﬁ>0’ x>0)'

Pemenne Jiaa OTHCKAHHA JABYX HEH3BECTHbIX MapaMeTpoB He-
06X0A¥MO HMeTb JBa YPaBHEHHs; MPHPaBHseM Ha4a/ibHbIA TeOpeTHUECKHMA
MOMEHT MepBOro MNOPSARKA vy HauaJbHOMY SMIHPHUECKOMY MOMEHTY mnep-
BOTO mopsaiKa M; H UEHTpaJbHHil TeopeTHYeCKHA MOMEHT BTOpPOro mo-
pAAKa [lq HEHTPAJbHOMY SMIHPHYECKOMY MOMEHTY BTOPOro MOpAfKa my;

vi=M,, e =1ms.

Yuutnibag, 410 vi=M (X), Mi=x5, na=D(X), my= Dy, HMeeM
{ M (X) =;m ™
D (X) = Ds.

MartemaTHueckoe OXXHAAHHE M AMCTIEPCHA FaMMa-pPacnpefesieHHst co-
oTBeTCTBeHHO paBH M (X)=(a+-1)p, D (X)=(a<-1)p? (cMm. 3aga-
uy 302), nostomy (*) MOXKHO 3anmucaTh B BHAE

{ (e+1) B=;m
(@+1) p2=D,.

Pemns 9Ty cHCTeMy, OKOHUAaTe/bHO NMOJMY4YHM HCKOMHE TOYeYHhe

OlUEHKH HEH3BECTHHIX mapaMerpon: o* = (xp)}/Dy—1, p*= Dg/xp.
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481. Cayuaiinaa Beanuyuna X (ypoBeHb BOAR B peKe o
CPaBHEHHIO C HOMHHAJIOM) MOxYHHEHA raMMa-paclpeiesieHHIo,
TIOTHOCTb  KOTOPOro onpefefisieTcd NapaMeTpamu o M f
(e>—1, p>0)

1
1= T

Huxe npuBeneHo pacnpenesieHne cpeiHero ypoBHs BOJkI MO
AaHHBIM n ==45 NaBOAKOB (B MepBOH CTPOKE YKasaH Cpei-
HHI ypOBeHb BOAB X; (CM); BO BTOPOH CTPOKE MNpHBeneHa
4acTOTa 1;— KOJIMYECTBO [aBOXKOB CO CpPeJHHM YpOBHEM
BOAHI X;):

x; 37,5 62,5 87,5 112,6 137,56 162,5 187,5 250 350
n; 1 3 6 7 7 5 4 8 4

HafiTh MeTogoM MOMEHTOB TOYEUHHIE OUEHKH Heu3BEeCTHBIX
napamerpoB o M f§ paccMaTpHBaeMOro raMMa-pacipesiesieHus.

x%-e-*B (x=0).

Pemenne. HcnonbsyeM ToueuHble OLeHKH NapaMeTpoB raMMa-
pacnpeaesieHns (cM. 3apauy 480):
@* =(xs)?/Ds—1, B*=Dy/s. *)
IMo 3apauHoMy pacnpesesieHHIO JlerKo HafizieM BHGOPOUHYIO CPELHIOI
K BhHIGOPOUHYIO RMCMEPCHIO: X, =166, Dy =6782.
TloncraBus otH uncaa B GopMyanl (*), OKOHYATEJBHO MOJNYUHM

HCKOMbIE TOUEYHbe OLEHKH HCH3BECTHHIX MapaMeTPOB PacCMaTPHBAEMOro
ramMma-pacnpepenenus: o*=3,06, p*=40,86

482. YCTPOHCTBO COCTOHT H3 3JIEMEHTOB, BpeMs 6e30T-
Ka3HOH pabOThl KOTOPHIX TNMOAYHHEHO FaMMa-pacrnpeje/ieHHo.
HcnbiTanua naTd 3MeMEHTOB JalH Clefylollye HapaGoOTKH
(Bpemsi paGoThI 3/1eMeHTa B Uacax 10 oTKa3sa): 50, 75, 125, 250,
300. Ha#ith MeTonoM MOMEHTOB TOYEUHLIe OUEHKH HeH3BecT-
HHX MapaMeTpoB o H [, KOTOPLIMH ONpejesieTcs ramma-
pacnpeneieHHe.

Y xasauue. HcnoapzosaTe pewenue 3amaun 480. Yuects, urto

‘'o6veM BhIGOPKH n =5 Man, nostoMy B QopmMysnax AN BHYHC/IeHHA Na-
paMeTpos @ H f} BMECTO BHIGOPOUHOA AHCHEPCHH MOACTABHTL HCHPAaBJEH-

Hy10 aHcnepcnio s?=Zn; (x;—xg)}/(n—1).

483. HaiiTu MeTOJOM MOMEHTOB MO BHIGOpKE Xyy Xgy -« oy

X, TOYEYHble OUEHKH HEH3BECTHHIX MapaMeTpoB a H G HOp-
MaJIbHOTO pacnpesiesieHus, IJIOTHOCTb KOTOPOro

1

f(x)=o}/%

e-(x=a)¥/(20%)

Ykasanne. [lpupaBHAT: HauanbHHI TeODeTHUECKHH MOMEHT
nepsoro Mopsiika H LEHTPAJNbHWA TeopeTHYecKHA MOMEHT BTOPOro mo-
PAAKA COOTBETCTBYIOUHM SMNUPHYECKHM MOMEHTAM.
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484. CnayuaitHas BennynHa X (OTKJOHEHHEe KOHTPOJHpYye-
MOro pa3mepa H3je/Hs OT HOMHHAJ/Ia) MOAYHHEHa HOPMa/ib-
HOMY 3aKOHY paclipefiesieHHsl ¢ HeH3BECTHLIMH MapaMeTpaMu
a 1 o. Huxe npuBejieHO SMNHpHYECKOe pacrpejiesieHHe oT-
KJIOHeHHsI OT HomMuHana n =200 uspenuit (B nepsoil cTpoke
yKa3aHO OTKJ/OHeHHe Xx; (MM); BO BTOpOH CTpPOKe mpuBeleHa
4acToTa n;— KOMHYECTBO H3IE/NHH, HMEIOWHX OTK/IOHEHHE X;):

x 03 05 07 09 1,1 1,3 1,6 1,7 1,9 2,2 2,3
n, 6 9 2 25 30 26 21 24 20 8 5

Hafitu MeronomM MOMEHTOB TOYeYHble OLEHKH HeH3BeCTHhX
napamMeTpoB @ H G HOPMaJbHOrO pacmpefeneHus.

¥ kasaune. HcnoabsoBats 3anavy 483.

485. HaiiTH MeTOAOM MOMEHTOB MO BHLIGOPKE X,y Xg ...y
X, TOYeyHbIe OLIEHKH NapaMeTpoB & W b paBHOMEPHOro pac-
npejesieHus, MIOTHOCTb KoTtoporo f(x)=1/(b—a) (b > a).

Y kasaune HcnonbzobaTh pewenns 3afay 313, 315.

486. Cayuafinas peanynHa X (owx6Ka M3MepeHHs JaJb-
HOCTH pajHOAaJIbHOMEpPOM) MOAYHHEHa PaBHOMEpHOMYy 3a-
KOHY pacnpeneieHHsl C HeH3BECTHLIMH NapaMeTpaMH a H b.
Huxe mnpuBejeHO >MmHpHYecKOe pacrnpejesieHHe cpennel
omH6ku n =200 H3MEepeHHH naJbHOCTH (B NepBOH CTpOKe
yKasaHa cpeasss omu6Ka x;; BO BTOPOH CTPOKe YyKasaHa
4acTOTa 7;— KOJMMYECTBO H3MEpEHHH, HMEIOIHX CpelHIo0
omHbKy x;):

x 3 5 7 9 11 13 15 17 19 21
n;, 2116 1526 22 14 21 22 18 25

HaliTh MeTosOM MOMEHTOB TOYEYHhIe OLEHKH HEeH3BeCTHBIX
napamMeTpoB @ H b paBHOMEpPHOro paclpejieieHus.

¥ kasauune Hcnoabsosars 3apauy 485.

487. HaiiTy MeToaOM MOMEHTOB IO BRISOPKE X,, X, ...,
X, TOYeyHhle OLIEHKH HEH3BeCTHBLIX MapaMeTpoB A, H A,
«aBofiHOoro pacnpejenenns» Ilyaccona
1 AMiemd  Alie=h
7 x;! PRI
Tl€ X;—4UCI0 NOSABJEHUH COGHITHA B n; UCNHTAHHAX A; H
A,— NOJIOKHTE/IbHBIE YHC/A, NPHYEM A, > A,.

P(X=x")=

Pemenne. Ecau cayuafinas seaundynna Z pacnpejesieHa no 3akoHy
IMyaccona ¢ mapameTpoM A, TO €e HayaJbHbic TEOPETHUECKHE MOMEHTH
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;;%Boro H BTOPOro [IOpsJlKa COOTBETCTBEHHO paBHH (cM. 3ajaud 207,
) vi=M (Z)=A,
ve=M (Z?) =A--A%.

Hafinem HavasbHHeE TeopeTHYecKue MOMEHTH MEPBOrO ¥  BTOPOro
nopajka paccmMaTpHBaeMoil ciayuaiiHoll pesHuUMHH X, YUYNTHBas cOOTHO-

weHug (*):
vi=M (X)=27/24A3/2=(M+A1)/2,

va= M (X?) = (1/2) (A4 AD)+ (1/2) (Ag+A2) =1+ (A3 4 A2)/2-
Orclopa

*

{ A2 =2v,,

M4 A =2vg—2v,.

PellnB 3Ty CHCTeMy OTHOCHTeJbHO HEH3BECTHHX MapaMeTpoBs, MpPHHAB
BO BHHMaHHe, 4T0 Ay > A, MOJMyuHM:

- . 3 - . .3
Ay =V1—VV3—V1—Vn M=V1+V\’:—V|—V1-

488. CayuafiHas BennynHa X pacnpejesieHa Mo «BO-
HoMy» 3akoHy IlyaccoHa:

1
P(X=xi)=_2_. x;! 2 x;!

Huxe npuBeseHo sMmHpH4YecKoe pacnpeliejieHHe 4Hcaa
nosiBNeHH# COOnTHA B n =327 HCOnTaHHAX (B mepBoOH
CTPOKe YKa3aHO HHCJIO X; NMOABJEHHH COOLITHA; BO BTOPOH
CTPOKe INpHBeAEHAa YacToTa n;—KOJHYEeCTBO HCMbITaHHH,
B KOTOPHX MOSABHJOCH X; COOBITHH):

% 01 2 3 456789 10
n, 2847 8167532413 8 3 2 1

HafiTh MeTOoZIOM MOMEHTOB TOYeuHhe OLEHKH HeH3BecT-
HHX HapamMeTpoB A, H A, «aBOMiHOro pacnpezneeHus» Ily-
accoHa.

Y xa3aHue. HcnoabsoBaTh pelenne 3agayn 487. Buiuncautb no
BHI6OpKE HavasibHble SMMMPHYECKHE MOMEHTH NEpBOro H BTOpOro mno-

PAAKOB:
M, = (2 nixi)in, M= (2 nixi)in.

Y o=
Afle=™ | AJle™hs

§ 3. Merop HanbGonswero npasgononobus

MeToA HauGoJblIEr0 NPaBAONOAOGHA TOUEUHOR OLEHKH HEH3BeCTHHIX
napaMeTpoB 33aJaHHOTO pacnpefiefieHKs CBOAHTCA K OTHICKAaHHIO MaKCH-
MyMa (YHKUHK OJHOrO HJIH HECKOJbKHX OLEHHWBAEMbiX MapaMeTposB.

A. Juckpernnié caydafinme seanunust, Ilyctb X —aucKpernas cay-
yafinasa BeJHUYHHa, KOTOpPas B peayJbTaTe 1l ONHITOB NMPHHAJAA BO3MOXK-
Hble 3HAaYeHHA ¥;, Xa, ..., X,. JIOMYCTHM, uTO BHA 3aKoHa pacnpepe-
JleHHs1 BeJAMuMHH X 3ajaH, HO HeM3BeCTeH mNapameTp O, KoTOphM on-
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pepenAeTca STOY 3aKOH; TpebGyercss HaflTH €ro TOYEUHYI0 OLEHKY
%= 0* (xy, X3, ..., Xp).

OGo3HauKM BeposITHOCTb TOrO, YTO B Pe3VJILTATE HCOLITAHHS BeJH-
uynHa X mpHMeT 3HaueHHe x; uepe3 p (x;; 6).

Pynxyuedd npasdonodobus Jduckpemnod caydadnod sesuwunor X
Ha3biBAIOT QYHKIHIO apryMenTa ©:

L(x1, X3, ooy Xps ©)=p (x15 0)-p(x3; 0)...p (x,; O).

Oyenxoit Hauboavwezo npasdonodobus napamempa © HasHBAOT
Takoe ero 3HaueHue O%, npu KoropoM OYHKIMY NPaBAONOJOGHA AOCTH-
raeT MaKCHMyMa.

OyHRuWH L u InL pfOCTHraloT MaKCHMyMa IIPH OAHOM H TOM e
3HayeHnH O, MOSTOMY BMECTO OTHCKaHHA MaKcHMyMa Qyukuun L nuyT,
4TO ypoGHee, MakcuMyM GyHKuHH In L.

Jveapugpmuaeckod ¢ynryued npasdonodobus HasnsaioT GyHxuuo InL.

Touky marcuMyma QyHKunn InL aprymenta © MOKHO HCKATb, Ha-

npuMep, Tak:
dinl

ae

2. MpupaBHsATL NPOH3BOZHYIO HYJIO M HafiTW KPHTHYECKYIO TOUKY
©*— KopeHb MOJNYYeHHOro YypaBHeHHMsl (€r0 Ha3HBAlOT YpasHeHUeM
npasdonodobus).

1. HafitTh npoussoanyio

d2in®
3. Hailtu BTopyio npoussosnyio 762 ; €CJIH BTOpas NPOU3BOAHAA

npu O =06* otpuuartesbHa, To O* —Touka MaKCHMyMa.

Hafirennyio Touky MakcuMyMa ©* npuHHMAlOT B KauecTpe OLECHKH
HanGoJiblIero npasionofo6us napamerpa ©.

Bb. Henpepuignie cayyafinnie senHunumt. [lycte X — HenpepbisHas
clyyafiHas BeJIHUHHA, KOTOpafl B pesyJbTaTe n HCMLITAHHA TNpuHAAa
3HaYEHHH Xy, X3, ..., Xp JIOMYCTHM, UTO BHA NJOTHOCTH pacnpefene-
HHA—QYHKUHN [ (X) —3ajaH, HO HeH3BecTeH napametp ©, KOTOpuM om-
pepensercs sta GyHKuus.

Pynryued npasdonodobus HenpepbisHod caysaiitnod seauwurst X
HasHnBaT QyHKUHIO apryMeHTa ©:

L(x1, xg, «ovy xpi 8)=](x1; 6)-f(x3; 8)...f(xn; B).

Ouenky HauGosbliero NpaBlONOROGHS HEM3BECTHOrO MapameTpa
pacnpefieieHHsT HenpephHBHONA cayuafiHOfi BeJHYHHH HULYT TaK Xe, Kak
B CJlyyae AHCKPeTHON caywafHON BeJHUMHLL.

Ecan nnotHocts pacnpepesienus f(x) HenpepuiBHOR cayudafhuoit
BeJIHYHHB ONpefeserTcs ABYMA HEH3BECTHHIMH MapaMeTpaMH ©; M O,,
TO ém(unﬂ NPaBAONOAROOHS €cTb (QYHKUHSA ABYX He3aBHCHMLIX apryMeH-
108 6, H 6,

L=f(x1; 81, 8y)-f(x2; 01, Bg)...f (xn; 61, ;).

Hanee HaxozsT JorapHpMHuYecKylo (YHKUHMIO 1paBAONOAOOHA ¥ A1
OTHICKaHHS €e MAaKCHMyMa COCTaBJSIOT H PellIaloT CHCTeMY

dinl
30,
alnL
o =0.

489. Haiitu MeToaoM HauGo/bLiero npaBAOMOAOGHS TO-
YeyHYyIi0 OLEHKY HEeH3BeCTHOro napaMetpa p (BepOATHOCTb
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NOsBJIEHHST COOLITHS B OAHOM HCNBITAHHH) GHHOMHAJBLHOrO
pacnpejenesusa:

P, (x)=Crp* (1—p)"=,
rje X;—4HCJIO MOABJEHRH COOLITHA B i-M OMbITE, M — KOJH-
4eCcTBO UCMHITAHHA B OJHOM OMNbiTe, N-—YKCJIO ONBLITOB.

Peinenne. CocTaBHM QYyHKUHIO TPaBRONOROGHS:
L=p (x1; 8)-p(xs; 6)...p(xn; O).
Yuutoisan, uto O =p u P (X =x;)=CXp*! (1—p)™~*, noayunm
L= [C;:{P"' (1 _p)m—x,]. [C;’P"’ (1 _p)m-x,l. . .[Cfn"p"‘"(l _p)m-xn],

HJH

L= (C;I,Cz. Cfn")~px‘+x'+"'+""-(] _p)nm-(x,+x,+...+x,;).

Hanumem sorapupmuueckyio ¢pyHxuuio npasgonosobus:
InL=ln[CHCE...C|+ (X x) In p4-(nm— X x;) In (1 —p).
Hafinem nepsylo mpomssoaHyo no p:

dinL Zx, —(nm—Zx,)
dp
[Ipupasusas nepsyio npousaonny:o HYJIO H peumn NoayueHHoe ypas-
HeHHe, TIONYYHM KDHTHHECKYIO TONKY

p=2x)/(nm).

Haitnem BrOopylo npousnoguyio mo p:

@il Du  am—x

dp2 — p* T (1—p)?
Jlerko yGeauTbcs, uTO NpH p=(2x;)/(nm) BTOpPas MpPOK3BOJAHAA
OTpHLATeJILHA; CJNeAOBATENBHO, 9Ta TOYKA €CTb TOYKa MAaKCHMyMa M ee

Hag0 TNpPHHATH B KauecTBe OUEHKH HauGo/bllero npaBAoONofoOHs Heus-
BEeCTHON BepOATHOCTH p GHHOMHAMBHOTO pacrpeneNeHHs:

p* = (L x)) (nm).

OueBHAHO, YTO ecJH x; nosaBJeHuR COOMTHA HaGJIOAAJIOCh B Ny

onwmrtax, To
p* = (2 nix))/ (nm).

490. Cayuaiinas BeqHuMHa X (44MC/IO NOfABJIEHHHA COGHI-
THS A B m He3aBHCHMHIX HCMHTaHHAX) NMOAYHHEHA GHHO-
MHaJIbHOMY 3aKOHY pachnpefiesieHHss ¢ HeH3BeCTHhIM mapa-
meTpoM p. Huxe npHBeneHo sMmHpHYeckoe pacrpeneieHHe
yHcsa nospjenud cobutHa A B 1000 mcnbitaHui (B mep-
BOH CTPOKe YKa3aHO YHCJO Xx; MOABJEHHH COOLITHA B OJHOM
onute U3 m=10 HcnuTaHHA, BO BTOPOH CTPOKEe MpHBEAEHa
4aCTOTa n;—4YHCJO OMNLITOB, B KOTOPHIX Ha6/I0Aa/IOCh X;
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nosaBiaeHuft cobutHa A):

%01 2 3 45 67
n; 2310222620125

Ha#itn wMertogoM HauGoJblero mNpaBAONOAOGHS TOYEUHYIO
OLIEHKY HEH3BECTHOTO MapaMeTpa p GHHOMHAJbLHOro pacmpe-
AesieHus.

Y xasanue Hcenoabsosath 3ajauy 489.

491, Cayuafinasg BeguynHa X (YHCJIO MOABJAEHHH COGHI-
THA A B m HEe3aBHCHMBIX HCMNBITAHHAX) NMOAYHHEHA 3aKOHY
pacnpenenienus IlyaccoHa ¢ HeH3BeCTHHIM napameTpoM A:

P, (X =x)=M\ie-Mx},
rae m-—4HCaA0 HCNLITAHHA B ONHOM OIbITE, X;—YHCJO MO-
fiIBJIEHHH COGRITHA B i-M ommite (i=1, 2, ..., n).

Hafith MerosoM nauGosbiiero mnpasaonogoGusi MO Bhi-
6opke Xy, X,, ..., X, TOYEUYHYIO OUEHKY HEH3BECTHOro mapa-
Metpa A pacnpenenenus Ilyaccona.

492, Cnyuaiinaa BesnyuHa X (YHCJO MOBpPEXAEHHBIX
CTEKJIIHHHX HM3JeJHH B OLHOM KOHTeHHepe) pacmpelneneHa
no 3akoHy IlyaccoHa c HeH3BeCTHbIM nmapametpoM A. Huxe
NpHBeJEHO 3MIHPUUYECKOe pacnpejesieHHe YHCAa MOBpEX-
JeHHHX u3feanit B 500 KoHTefiHepax (B nepBoil CTpOKe
YKa3aHO KOJIH4eCTBO X; MOBPEXAEHHBIX H3JeJHA B OJHOM
KOHTeliHepe, BO BTOpPOH CTpPOKe NpHBelNEHAa YacToTa n;—
YHCIO KOHTEHHEpOB, COAEPXKAIHX X; NMOBPEXACHHBIX H3Je-

JHE):
x 0 1 2 34567
n; 199 169 87 31 931 1

Ha#ith MerosoM HanGoOJIblIEr0 NpaBAONOAOGHS TOYEUYHYIO
OLEHKY HEeH3BeCTHOro napamerpa A pacnpenenenus Ilyac-
coHa.

Y kasaunne. Hcnoabsosath 3apady 491,
463. Haiity meTogoM HaHGOJbLIErO NpaBAONOAOOHS MO
BLIGOpKE X;, X, ..., X, TOYEUHYIO OLEHKY HEH3BECTHOro

napaMeTpa A NOKasaTeNbHOrO paclpeneseHus, NJAOTHOCTh
Koroporo f(x)=Aie-** (x> 0).

Pemen ne. CocraBHM ¢yHKUKIO NPaBAONofoGHa
L=f(x1; 8)-f(x2: 8) ... [ (xn: 6),
yuuTHBaf, uTo @ =X H, caefoBaTesbHO, f(x; ) =f (x; A) =hAe A%,
L=(}»e‘u‘) . (Ae‘“’) . (}»e"‘x") —An _e-hz x;.
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Haitnem sorapugmuueckyio ¢dyHKUMIO NpaBionoaoGHs:
InL=nlnA—A ;.
Hafigem nepsyio npousBomuyio no A:

dinlL
-—dnr=n/)~—2x1.

3annimeM ypabHeHHe MPABAONOACGHA, AJAA Yero MPHPABHSEM MEPBYIO

NPOH3BOAHYI0 HYJIO: n/k—z x;=0. HaflneM KpHTHYeCKyl0 TOUKY, AJs
Yero peilHM MOJyYeHHOE ypaBHeHHE OTHOCHTEJNLHO A:

-
T

Haiizem BTOpYyl0 mpoH3BoAHYyI0 no A:
d®inlL

daz
Jlerko BuAerb, uTo NpH A = 1/x, BTOpas NPOH3BOAHAA OTPHUATENbHA;

CJIeloBaTe/IbHO, 9Ta TOYKA €CTb TOYKA MAaKCHMyMa M, 3HauYHT, B Kade-
CTBE OHEHKH HanGoJIblero NpaBRONOAOGHA HAAO TPHHATL BEJHUHHY,

o6paTHy10 BHGOPOUHO cpexneli: A*=1/x,.

=1/xg.

=(— s,

494. Cayuaitnas penninsa X (BpeMs 6e30TKa3HOMH paGoThl
3/ieMeHTa) HMeeT NoKa3aTe/ibHoe pacnpesenenue f(x)=Ae-A«
(x>=0). Huxe npuBeseHo >SMNHpHUECKOe pacnpejeseHHe
cpennero BpeMeHu pabotn 1000 snemenTOB (B mepBoit CTpoke
yKasaHo cpejHee BpeMs x; 6e30TKasHoi pPaGOTH OJHOro
3JeMeHTa B 4Yacax; BO BTOpPOH CTpPOKe YyKa3aHa 4acTora
n;— KOJIHYECTBO 3/IEMEHTOB, MpopaboTaBLUIHX B CpeiHEM X;

4acoB):
x 5 15 25 35 45 55 65
n; 365 245 150 100 70 45 25

Hafitu metonom HauGoJiblero npaBaonofoGHs TOYEYHYIO
OLLEHKY HEH3BECTHOro IlapaMeTpa A [MOKas3aTeJbHOro pac
npejenesus.

Y xasauue. Hcnoabsosath sapady 493.

495. Ha#tu MerosomM HauGoJsibLiero npaBaonofoGus Mo
BHOODKE X,, X,, . . ., X, TO4EUHYIO OLEHKY napaMerpa f} ramMMa-
pacnpejiesieHHs1 (MapaMeTp & H3BECTeH), NVIOTHOCTb KOTOPOro

— _l.____ -x/B —
f(x)= T @t ) x%e @e>—1,p>0, x=0).

496. YCTPOHCTBO COCTOHT H3 3/IeMEHTOB, BpeMs 6e3oT-
Ka3HOH paGoThl KOTOPHIX MOAYHHEHO raMMa-pacnpejesieHuio.
HcnbitaHHa NATH 9/€eMEHTOB JajiH cjeayloliHe HapaGoTKH
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(BpeMsi paGoTHl dMeMeHTa B yacax Jo0 orkasa): 50, 75, 125,
250, 300. Haiitu metonoM HauGoJiblIero mnpaBaonoaoGHs
TOYEeYHYIO OUEHKY OJHOrO HeH3BEeCTHOro napamerpa f§ raMMa-
pacnpenesieBHs, ecJH BTOpPOH NapameTp 3TOro pachnpenele-
HHA a=1,12.

Y kazanne. Hcenoassopath safauny 495.

497. Haiitu MerogoM HauGosblnero mpapaomoic6usi mo
BbIGOpKE X,, X, ..., X, TOUEUHYIO OUEHKYy MapameTpa p
reoMEeTPHYECKOro pacrpejeseHns:

P(X=x)=(1—p)i'p,

rie x;— 4HCJIO HCMbITaHHH, NPOH3BEJEHHHX A0 MOABJNEHHA
COOLITHA; pP-—BEPOATHOCTL NOABJIEHUA COOBITHA B OJHOM
HCILITAHHH,

498. Hafitu MeromoM HauGoOJbILEro npaBaONOAOGHS MO
BBIGOpKE X;, X ..., X, TOUEUHYIO OLIEHKY NapaMetpa a
(mapameTp © H3BecTeH) pacnpejenenuss KsnrteHiHa, nJjort-
HOCTb KOTOpPOI'O

g ) ~[g (x)-a)¥/(20%
x) = £ o-lg(n-aj/20m

rae g (x)—auddepeHuupyeman GyHKUHSA.

499. Haitr MeTosoM HauGoJblllero NpaBAOMNOAOGHA MO
BLIGOpKE X;, X, ..., X, TOUEYHYIO OLEHKY MNapameTrpa ¢
(mapaMerp a wu3BecteH) pacnpenenenus Koanrefina (cM.
sanauy 498).

500. Halitu MeTogoM HauGo/bLiero MpaBAONOAOGHSA MO
BLIGOpKE X,, X, ..., X, TOYEHYHBIE OLUEHKH MapaMeTpoB a H
O HOpMAJIbHOrO pacrpeje/ieHnsi, MIOTHOCTh KOTOPOro

e—(x-a)%¥/(20?)

f(x)=“}H

¥Yxasanne. CocTaBHTb M PeuluTh CHCTeMy

alnL_. olntL
da ' do

=0.

§ 4. MutepBansiibie OWEeHKM

HHmepsaabHol Ha3HBAIOT OLEHKY, KOTOpas OMpefeJsieTcs AByMA
YHC/JIAMH —KOHUAMH HHTEPBaJa, NOKPHBAIOUEro OlleHUBaEMBIA napamerp.

Jlosepumeroroim Ha3pIBAIOT MHTEPBAJ, KOTOPHI ¢ 3afXaHHOR Hajex-
HOCTbIO Y TOKPHIBA€T 3afaHHHA mapamerp.

1. Humepeaavrod oyenxoll (c HadedkHOCMOI0 }) MAMEMAMUYECK020
0XCUOAHUR A HOPMBABHO PACRPEOLACHHOZO KOAUYECMBENKO020 npustaka X

no BHOOPOUHOA cpeninelt Xy NpA H3BECTHOM CpefilHEM KBaa
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PaTHUYeCKOM OTKJNOHEHHH O reHepanbHolt COBOKYMHOCTH CJay-
WHUT llOBepHTeJleblﬂ HHTepBaJ

Xa—t0/V ) <a<xg+t(0/V7),

rae {(o/Y n)=08—104HOCTb OlEHKH, n—O06bEM BLIGODKH, ¢—3Haue-
Hue aprymenTa ¢yHkunu Jlanaaca @ (f) (cM. npunoxkenue 2), npH KoTo-
pom @ (f)=+y/2; npr Heu3BecTHOM G (4 ofbeMe BLGOPKH n < 30)

Xa—ly(/VN) <a<Xtty(s/V n),
rie s—eucnpasJienHoe» BHGoOpouHOe cpelHee KBaJpaTHYECKOE OTKJOHEe-

HHe, {,_ HaxolAT MO Tabavue NPHAOKEHHS 3 NO 3aJaHHEIM N H Y.

2. Humepsarsnot oyenxod (¢ Hadescrnocmowo ) cpedrezo xeadpa-
MUYECKO20 OMKAOHEHUR © HOPMAALHO PACNPEOLACHNO20 KOAUYECMEBEHHO20
npusiaka X TNO «HCNpaBieHHOMY» BHIGOPOUHOMY CPelHeMy KBaApaTi-
YeCKOMY OTKJIOHEHHIO S CJAYXKHT AOBepHTesbHBI HHTepBaJ

s(l—g) <o <s(l49q) (npu g < 1),
0<o<s(l4q) (npu g>1),
TA€ § HAaXOAAT NO TaGJHUE NPHJOXKEHHA 4 Mo 3aJ4HHHIM n H ¥y
3. Humepsarsroi oyenkod (¢ HadexrcHOCMbIO y) HeussecmHol gepoam-

Hocmu p GUHOMUAALHO20 pacnpefeseHus TO OTHOCHTENbHOR wacToTe w
CJIYXKHT JIOBEPHTEJIbHbII HHTEPBaJ (C MPHOAMIKEHHBIMH KOHUAMH Py H pg)

P <p<p2p
_n 12 w(l —w) t\2
P=7Ts [w2+2—n—t 1/—,7—+(%) ]
n 2 w(l —w) t\?
”==m[w+é§+’ l/—n——+(z—n) J

rhe n—ofllee YHCAO HCMBITaHUA; M —YUHCAO NofABJIeHHE COOHITHA; W —
OTHOCHTENIbHAsl YacToTa, paBHafd OTHOWEHHIO m/n; {— 3HayexHe apry-
MmeHta ¢yunkuuu Jlannaca (npuaoxenne 2), npu koropoM B (f)=y/2
(y—3aRaHHasA HaQEKHOCTb).

3ameuyanne. Ilpu GoAbWHX 3HAYEHHAX n (MOpANKA COTeH)
MOXKHO TPHHATb B KayeCcTBE NPHONHXKEHHWX TPaHHL J0BEPHTENbHOTO
HHTepBaJa

pr=w—t ‘/%—_w_) ps=w--1 ]/@

501. Hafitu noBepHTe/bHHH HWHTEpBall Ml OLEHKH
¢ HajexHocTblo 0,95 HEH3BECTHOrO MaTeMaTHYECKOro OXH-
JaHHs a@ HOpMAJIbHO pachpefieleHHOro npH3Haka X reme-
paJibHOH COBOKYNHOCTH, €C/IH reHepajbHOe CpejHee KBaj-
paTHUecKoe OTKJIOHeHHe O =5, BhGopoYHas epenHss x, = 14
H 06beM BHOGOPKH n=25.

Pemenue. Tpebyercs HaliTH HoBepHTeJbHLI HHTepBal

Yp—l—am < G < Xyt —

n V'

rae

(®
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Bce BeauuuHb, KpoMe f, HasecTHn. HafigeM ¢ H3 cooTHoweHus
d>(t)=0,95/2=0,475._ Tlo Tabanue npujoxkeHna 2 Haxofum {=1,96,
Moacrapus {=1,96, xy=14, =5, n=25 B (+), OKOHYATENILHO MOJY-
YHM HCKOMHI JoBepHTeabHbilt MHTepBaa 12,04 < a < 15,96.

502. Haiitu joBepHTeNbHBIA HHTepBaj AJi OUEHKH
¢ Hagexuoctbio 0,99 Hen3BeCTHOr0 MaTeMaTHYECKOro OxKH-
JaHHA a HOPMaJIbHO paclpeje/ieHHOro mnpusHaka X reHe-
pPanbHO COBOKYMHOCTH, €CJIH H3BeCTHH reHepajibHOe Cpej-
Hee KBaJpaTHYeCKOe OTKJOHEHHEe o, BbIGOpouHAas cpegHas
Xy H 06beM BHOOPKH n: a) 0 =4, x,= 10,2, n=16; 6) 0 =5,
%, =16,8, n=25.

503. OpHuM H TeM ke NpHGOPOM CO CPeJHHMM KBajpa-
THYECKHM OTKJIOHEHHEM CJly4aHHbLIX OIWHGOK H3MepeHui
0 =40 M Npou3BeleHO MNATb pPaBHOTOYHBIX H3MEpeHHH pac-
CTOSIHHA OT opyausa Jo ueau. HalTu HoBeputenbHbIfl HHTED-
BaJ J/11 OUEHKH HCTHHHOTO PAacCTOSIHHA a J0 LEJH C Ha-
AexHoCTbIO y= 0,95, 3Has cpeanee apudMeTHUeCKOe pe3yJib-

TAaTOB H3MepeHHH x,= 2000 m.

INpexnonaraercs, 4To pe3ynbTaThl H3MepeHHit pacnpelne-
JIeHh HOPMaJIbHO.

504. Bri6opka H3 GoJablLiof MapTHH 3/eKTpOJaMn coaep-
K®ut 100 namn. CpenHssi NPOAO/IKHTENBHOCTb TOpeHHs
JaMmnsl BHIGOpKH OKa3saJjack npaBHo#H 1000 4. Hafitu ¢ Hanex-
HocTbio 0,95 joBepHTE/BHLIA WHTEpBal AJs cpepHeil npo-
JDOJKHTEJIbHOCTH @ TrOpeHHS JlaMNel BCeH NapTHH, ecJH
M3BECTHO, YTO CpeJliHee KBajpaTHUYeCKoe OTKJ/OHeHHe Npo-
JOJIKHTEJIbHOCTH ropeHHs Jiamnbl 6 = 40 4. [Ipeanonaraercs,
YTO MPOJOKHTEJILHOCTh FOPEHHs JlaMn pacnpejesieHa HOp-
MaJIbHO.

505. Cranok-aBTOMar mtamnyer BajHkKH. Ilo BhGopke
o6bema n =100 BeuHC/IEHA BLIGOpOYHAS CpeAHAS AUAMETPOB
H3roTOBJNIEHHHX BaJuKoB. Haiitu ¢ Hagexnoctbio 0,95 Tou-
HocTb 8, ¢ KoTopoii BbHIGOpPOUHAS] CpeiHsisl OLEHHBAeT Mare-
MaTHYecKoe OXHJaHHEe NHAMETPOB H3rOTOBJAEMbIX BAaJHKOB,
3Has, YTO HX CpeJHee KBaJpaTHYeCKOe OTK/IOHEHKe 0 = 2 MM.
Ipennonaraercs, 4To AHAMETPH BAJMKOB pacnpese/ieHbl Hop-
MaJlbHoO.

506. Haittu MuHHMa/JbHBIH O6beM BBLIGOPKH, NPH KOTO-
poM ¢ HajaexHOCTbIO 0,975 TOYHOCTH OLEHKH MaTeMaTHuye-
CKOro OXHJAHHS @ reHepajibHO# COBOKYNHOCTH NO BbIGOPOY-
HOH cpenHeit paBHa 6=0,3, ecau HU3BECTHO cpefHee KBaj-
paTH4YeCKoe OTK/IOHeHHe 0 = 1,2 HopMaJIbHO pacmpexesieHHON
reHepaJibHO# COBOKYMHOCTH.
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Pemenne. Bocnombsyemcs c¢opmyaod, onpefensomed TOYHOCTb
OLEHKH MAaTEMaTHYECKOr0 OXHAAHHS TeHePaNbHOH COBOKYMHOCTH TIO

BhiGopouHoil cpepuelt: § =10/} n. Orciona
n=1%%/§2 (*)
IMo ycaosuio, y=0,975; caeposareabuo, @ ({)=0,975/2=0,4875. [lo

Tabauue npuJjoxeHns 2 unafijem f=2,24. [loacrasus f=2,24, 0=1,2
#H 6=0,3 B (s), NOJMyYnM HCKOMbifi o6bem BuiGopku n==81.

507. Haditu MunHMaJbBHA 06beM BBHIGOpKH, NMpPH KOTO-
pPoM ¢ HazexHoOCcTbI0O 0,925 TOYHOCTL OLEHKH MaTeMaTHue-
CKOro OXHAaHHS HOPMaJIbHO pacnpejieieHHOH reHepaJbHOH
COBOKYMHOCTH 10O BbIGOPOYHOH cpeanedi paBHa 0,2, ecau
H3BECTHO CpeJiHee KBajpaTHYeCKOe OTKJOHEHHe reHepasbHOH
COBOKYNHOCTH 0 = 1,5.

508. M3 renepasbHOH COBOKYNMHOCTH M3BJ/ie4eHa BHIGOpKa
o6bema n=10:

Bapuanta x; —2 12345
gacrora n; 212221

Ouenuts £ HagexHocthio 0,95 mMaTemaTHYeckoe Oxuia-
HHEe a HOPMaJLHO pacrpefie/leHHOrO NMpH3HaKa reHepaJjibHOM
COBOKYNHOCTH MO BbIGOPOYHOH CpeaHed mpu moMouH AOBe-
PHTEILHOrO MHTEpBaJia.

Peweunne. BuGopounyo CpemHIOl0 H <HCIIpPaBJEHHOE» Cpexiee
KBajipaTHUYeCKoe OTKJIOHeHHe HalfiieM COOTBETCTBEHHO MO (opMysaaM:

e (s — )2
;B=2n1x,' 5=V2"1(x1 Xp) )

n n—I1
IMoactasus B 3T GopMyJan AaHHLe 3afauM, NOJYYHM X3=2, s=2,4.
Hafinem ty. Nosabsysacy Tabauued npuyoxkenus 3, no y=0,95 n
n=10 Haxoaum ty=2,26.
Haitnem nckoMuit aoBepHTeNBHHIA HHTepBaN:

B—ts/Vn<a<xmtisVn.
[oacraass x;=2, 1,=2,26, s=2,4, n=10, noAyuHM HCKOMWA JoBe-

pHTenbbiit HuTepBad 0,3 < a < 3,7, NOKpHLIBAaOWHA HeH3BECTHOE MaTe-
MaTH4YecKoe OXHAaHHe @ ¢ HajexHocToio 0,95.

509. M3 renepa/ibHON COBOKYMHOCTH H3BJleYeHa BLIGOpKa
o6beMa n=12:

BapuaHra x; —0,5 —0,4 —0,2 00,2 0,6 0,8 1 1,2 1,5

yactora n; | 2 1 11 1 112 1

OuenHTb C HajexHocThio 0,95 MateMaTnHueckoe OxHAaHHE a
HOpPMaJIbHO pacIpeJie/IeHHOro MNpH3HaKa reHepa/ibHON COBO-
KYIHOCTH C NOMOIIBIO JOBEPHTEJLHOrO HHTEpBaJa.
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510. Ilo paHHEIM JeBATH HE3aBHCUMBIX PAaBHOTOYHBIX
H3MepeHHH HEeKOTOpOH du3HyecKol BeIHYMHBE HaNAeHbI Cpel-

Hee apH(MeTHUECKoe pe3yJbTaToB u3MepeHuH x,=30,1 u
eHCnpaB/ieHHOe» CpelHee KBajpaTHuYeCKoe OTKJ/OHeHHe s= 6.
OueHuTs HCTHHHOE 3HayeHHe H3MePSAeMOH BeJHYKHH C MO-
MOLIbIO JOBEPHTEJNBHOrO HHTEPBaJa ¢ HafieXHOCTbIO y = 0,99.
Ipeanonaraercs, 4To pe3yJbTaThl H3MepeHHH pacnpejesieHb!
HOpMaJiLHO.

Pemenue. McrHHHOe sHaueHue M3MepsieMON BEJIHYHHL PaBHO ee
MaTeMaTHuecKoMy oxiHAaHuio a. [losToMy 3apaua cBOAMTCA K ollenke
MaTeMaTHYECKOro OXMHAAHHA (NMPH HEH3BECTHOM G) NPH NOMOLIH JOBEPH-
TeJILHOrO HHTEpBaJa

;t,—tvs/]/'r—i<a<§,,+tvs/l/'r7. (*)

Bce BeamuyHHLI, KpoMme 1, H3BECTHHI. Hafiaem Ly Mo Ta6awue npuJio-
xenna 3 no y=0,99 H n=9 naxoaHm tv=2,36.
Moactasus xp=30,1, ¢, =2,36, s==6, n=9 B (), NOAYYHM HCKO-

Muft unteppat: 25,38 < a < 34,82.

511. Tlo paHHeIM 16 He3aBHCHMBIX PaBHOTOYHBIX H3Me-
peHHH HeKoTOpo# (H3uuecKOll BeqH4YMHH HalJeHB cpefHee
apH(dMeTHYECKOEe pe3yJbTaTOB H3MepeHH# x,=42,8 1 eucnpas-
JIEHHOE» CpeaHee KBajpaTHueckoe OTKJoHeHue s=8. Oue-
HHTb HCTHHHOE 3HaueHHe H3MepseMOll BEJHYHHB C Hajex-
HocThIO = 0,999.

512. Tlo paunbiM BbIGOpKH o6beMa n =16 H3 renepa/ib-
HOH COBOKYNHOCTH HalleHO «HCMNpPaBJEHHOE» CpelHee KBak-
paTHYeCKoe OTK/IOHeHHe s= 1 HOpMaJbHO paclpeiesieHHOro
KoJingectBeHHoro npusHaka. Haiitu nosepuTesbHbIT HHTEp-
BaJl, NOKpHLIBAIOWNI reHepajJbHOe cpejHee KBajpaTHueckoe
OTK/IOHeHHe O ¢ HajaexHocteio 0,95.

Pewen ne. 3agaua CBORHTCA K OTHICKAHHIO AOBEPHUTEJBHOrO HH-
TepBasia

s(l—gq) <o <s(l14-q) (ecan g < 1), ()
HJH
0<o<s(l44q) (ecam g > 1).
Mo paussiM 9=0,95 u n=16 no Tabnuue npuioXeHua 4 Hafinem

g=0,44. Tak xak ¢ <1, To, noAcrasus s=1, ¢=0,44 B cooTHOLe-
HHe (%), MOJyYHM HCKOMBIfl foPepHTeJbHHll uHTepBan 0,56 < o < 1,44,

513. Ilo naHHBIM BHIGOPKH O6beMa 7 H3 reHepaJsibHOH
COBOKYNHOCTH HOpPMaJIbHO paclpefiesieHHOro KOJIH4eCTBeH-
HOro NpH3HaKa HafileHO «HMCIIpaBJ/leHHOe» CpeJHee KBaapa-
THYecKoe OTKJoHeHue s. Hafith noBepuresibHHIA HHTEpBaJ,
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NOKDLIBAIOWHIA reHepasbHoe CpelHee KBajpaTHuecKoe OTKJIO-
HeHHe © ¢ HagexHocThio 0,999, ecau: a) n=10, s=5,1;
6) n=>50, s=14.

514. IlpouspeneHo 12 uamepenuii oguuM npuGopom (Ges
cHCTeMaTHYecKoH OLIHOKH) HeKoTopoH (Qu3HUeCKOH BesH-
YHHBI, [PUYEM <«HCTNpaBJeHHOe» CpejHee KBajpaTHiecKoe
OTKJIOHEHKe § CJyYaHHRIX OLIMGOK H3MepeHHWH OKa3aJoCh
paBeuM 0,6. Hajiru TounocTs npuGopa ¢ HazexHocThio 0,99.
[Mpexnonaraercs, 4To pe3yabTaThl H3MepeHuil pacnpejesieHsl
HOPMaJIbLHO.

Pewesn ne. TouHocTe mpu6opa XapaKkTepHayeTcss CPegHHM KBaj-
PaTHYeCKHM OTKNOHEHHeM cJyuafiHbiX oiun6oKk H3mepenuit. [losTomy
3afaya CBORHTCA K OTHICKAHHIO 1OBEPHTE]LHOTO HHTEPBaJa, NOKPHBAIO-
iero ¢ ¢ 3aZaHHOR HafeKHOCTbIO p=0,99:

s(l—g) <o <s(l+9). (*)

Mo panneiM 9=0,99 u n=12 no rtabauue npuioxeHus 4 Hafinem
¢=0,9. TloacraBue s=0,6, 4 =0,9 B cooTHOweHHe (*), OKOHYATEJILHO
noayuum 0,06 < o < 1,14,

515. IlpousseneHo 10 uamepenuit oauuM npu6opom (Ge3
CHCTEMaTHUeCKO omwu6KH) HeKoTopoit ¢u3nuecKod Besu-
YUHBI, [pHYEM <«HCIIpaBJieHHOe» CpejHee KBaapaTH4YecKoe
OTK/IOHEHHe S CcJay4YadHHX OWHOGOK H3MepeHWH oOKa3aJoch
paBHuiM 0,8. Hafitn TounocTs npuGopa ¢ Hapexuoctsio 0,95.
[Ipeanonaraercs, 4T0 pe3ysabTaThi H3MEpeHHH pacnpene/eHbl
HOpPMaJlbHO.

516. IlpousBogATCa He3aBHCHMble HCILITAHHA € OAKHa-
KOBO#, HO HEH3BeCTHOH BEePOSATHOCTHIO p MOABJEHHSA COOhI-
THS A B KaxAaoM ucnbitanui. Halth noBepurteabHbili WHTEp-
BaJl AJ OUEHKH BepOATHOCTH p ¢ HagexHocToio 0,95, ecin
B 60 ucnurTaHuax cobGunitHe A mosiBHaoch 15 pas.

Pemeune. Ilo ycaosuwo, n=60, m=15, y=0,95. HafizeM otHo-
CHTeNIbHYIO HacTOTy MosiBAeHus cobuTHa A: w=m/n=15/60=0,25.
Hafinem ¢ u3 cootHowenna @ ({)=y/2=0,95/2=0,475. Ilo Ta6-
auue ¢oyHkuun Jlannaca (cm. npuJoxense 2) Haxoaum f=1,96.
HaiigeM rpaHuusl MCKOMOTO AOBEpHTE/NLHOTO HHTEpsaJa:

pa= s [w+;—f,+t ]/w—“,,;“”+(2i,,)2]

TMoacrabus B 3TH ¢opMyan n=60, w=0,25, ¢=1,96, noayuum
p1=0,16, p,=0,37.
Hrak, uckomuii goseputesbHuit unrepsaa 0,16 < p < 0,37.
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517. IlpousBogATcsi He3aBHCHMble HCNBITAHHA C OJHHA-
KOBOH, HO HEH3BECTHOH BepOSATHOCTBIO p MOSBJEHHS COObI-
TH A B KaxaoM ucnmranHu. HafiTh noBepHTe/ibHBIN HHTEp-
Ba/ ]/ OUEHKH BEepOATHOCTH p ¢ HajaexHocTbio 0,99, ecin
B 100 HcnmTaHUAX co6hitHe A nosiBUJoch 60 pas.

518. Harotopjien 3KcnepHMeHTaNbHLIA HrpoBoH aBTOMAT,
KOTOPLIN 1OJIXKeH OGecrneynThb MOosBJEHHEe BHIMIPHILIA B OJHOM
caygae u3 100 GpocaHuit MoHeTn B aproMar. [lia mpo-
BEepKH MPHIOAHOCTH aBTOMarta mpou3pefeHo 400 HCNHITaHU,
NpHYeM BHIMPPHIW NosBUiacA 5 pa3. Halith nosepuTeNbHBI
UHTepBaJ, MOKPLIBAlOUIMH HEH3BECTHYI0 BEPOATHOCTbL NOfB-
JIeHHs BHIMIpHIIA C HajgexHocTbio y=0,999.

Pewenne. HafiieM OTHOCHTe/LHYIO HacTOTy NOSIBJEHHS BbIHI-
puiwa: w=rm/n=>5/400=0,0125. Hafinem ¢ u3 cootHouenus P ({)=
= 9/2=0,999/2=0,4995. IMo Tabauue ¢yukumu Jlannaca (cM. mpuJio-
KeHHe 2) HaxoauM ! =3,3.

YuursiBag, uro n =400 pesHKo, HCNOAb3yeM ANA OTHICKAHMSA rpa-
HHIL AOBEPHTEJbHOro HHTepBaJa MpubamkenHsie GopMyJsi:

p=w—t Vo(l—w)n, py=w-+t Vw(—w)n.

IoacTaBus B 3TH q;oguy.nu w=0,0125, {=23,3, n=400, noayunum
py=— 0,0058, py=0,0308.
HWrak, HCKOMHit JosepuTeabHuft uutepsaa 0 < p < 0,0308.

519. Ilponssegeno 300 HcnmTaHu#, B KaxAOM H3 KOTO-
phIX HEM3BeCcTHas BEpPOSITHOCTb p MNOSBJeHHS cobutHa A
nocrosHHa. Co6urtie A mnosBuaoch B 250 HCOBITAHHAX.
Haiitn posepuTe/bHLII MHTepBaJ, MNOKPHLIBAIOIHA HeEH3BeCT-
HYI0 BepOSITHOCTb p ¢ Haaexuoctbio 0,95.

520. B 360 ucnniTaHuAX, B KaXKAOM 43 KOTOPLIX BepoAT-
HOCTb MOSIB/IEHHs1 COOGRITHA OJHHAKOBA M HeW3BECTHa, COGKI-
tHe A nosBujsoch 270 pa3. Hailltu noBepuTentHbA HHTEp-
BaJl, MOKPHBAIOUIHHA HEH3BeCTHYIO BEPOATHOCTb P C Halex-
Hocteio 0,95.

521. Cpexn 250 neranieff, W3roTOBJICHHBIX CTAHKOM-aBTO-
MaToM, OKasajochb 32 HectaHaaprtHhix. Haitth nosepurens-
HbIl WHTEepBaJ, NMOKpbiBalomMui ¢ HanexHoctbio 0,99 Heus-
BECTHYIO BEPOSITHOCTb p M3rOTOBJEHHA CTaHKOM HeCTaHAapT-
HOH JeTaJiH.

522, Ilpu ucnmranuax 1000 sneMeHTOB 3aperucTpHpo-
BaHo 100 oTka3os. HaiiTH noBepHTe/bHHA HHTEPBAJ, MOKPH-
BalOLH/l HEW3BECTHYIO BEPOATHOCTb P OTKasa 3JleMeHTa
¢ HazexHocTblo: a) 0,95; 6) 0,99.
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Tnasa opwHHaguaras
METO1bl PACMETA CBOIHBLIX XAPAKTEPMCTMK BLIBOPKM

§ 1. Metop npou3ssepeHni BHIUMCREHUR
sbiGopouHbix cpepHel M aMcRepcHy

A. Papnoorcrosmue Bapuauret. ITycTh BHGOpKa 3afiaHa B BHAe pac-
TIpefieJIeHHs] PABHOOTCTOAIHX BAPHAHT H COOTBETCTBYIOUHX MM 4acToT.
B stoM cnyyae yao6HO HaxoAuTbL BHGOPOYHHE CDENHIO H AUCTIEPCHIO
METOROM TNpou3BeReHuii no dbopmynam

Xp=Mih+C, Dy=[ M3—(M])*]s2,

rae h-—uar (pa3HOCTb MeXAY ABYMS COCEHHMM BapHaHTaMmu); C — JIOK-
HEft HyAbL (BapHaHTa, KOTOpas pacnosioxKeHa TNPHMEpPHO B cepejlHe

*
BapHALHOHHOTO psAja); u;=(x;—C)/h—ycnosHas Bapuauta, M; =
=( nju;)/n—ycaoBHBII MOMEHT NEPBOro NOPSAKA; Mi= n,-u?)/n —
YCJOBHbI# MOMEHT BTOPOro MOPsAKa.

Kak mnpakTHueckKH HCNOJAbL30BaTh METOJ NPOH3BeAeHHH, yKa3aHo
B 3ajaue 523.

523. Hafitu Meromom npousBeseHuii BHIGOPOUHYIO Cpex-
HIOI0 H BHIGOPOUHYIO AMCNEPCHIO MO 3afaHHOMY pacnpene-
JeHHio BLIGOpKH ofbeMa n=100:

Bapuanta x; 12 14 16 18 20 22
yactora n; 5 15 50 16 10 4

Pewenue CocrasuM pacyersyio Taba. 1; Ans Toro:

1) 3anHweM BapuaHTH B mepsuiit croabeu;

2) sanHiieM YacTOTHl Bo BTOpofl croabeu; cymmy gacror (100) mo-
MECTHM B HHXKHIOIO KNeTKy croabua;

3) B KauecTBe JIOXKHOrO Hyas C Budegem BapHauty (16), Koropas
umeer HaHGOJBLIIYIO YacToTy (B KavectBe C MOXHO B3SiTh Jio6Gyl0 Bapu-
aHTy, PacnoJIOKEHHYIO MPHMEPHO B cepeauHe cTOA6UA); B KJETKE TPeTh-
ero cro.i6ua, KOTOPas NPHHAVISKHT CTPOKe, COJfiepxkallell JOKHLIA
Hyab, nuweM 0; Hall HyJeM NMOCJeNOBaTeIbLHO 3anmHchBaeM — 1, — 2,
a nop nysaem 1, 2, 3;

4) npoxsBefieHHs1 YacTOT n; Ha YCJNOBHHE BAPHAHTH ; 3anHlIEM
B 4YerBepTHii cTonGel; OTACALHO HAXOAHM CYMMY (— 25) OTPHUATEILHBIX
YHCEJ H OTAEAbHO cyMMy (48) MONOXKHTENLHHIX 4YHCeN; CJOXKHB STH
YHCJIA, HX CyMMY (23) noMelaeM B HHKHIOIO KJETKY YeTBEPTOro ¢To.6ua;

5) NPOW3BENEHKA UACTOT Ha KBaApaThl yC/JOBHMWIX BapHAHT, T. €. MU}
sanuiem B natuft cronGeu (yXoGHee IMEepeMHOXKHTH YHCJIA KaXKAOHR CTPO-
KH TPETbEr0 M HYETBEPTOr0 CTOAGUOB: u;-miu;==n;u}); CyMMy uucen
croabua (127) nomelaeM B HHXHIOIO KJAETKy NATOro croabna;

6) npousseseHHs 4acTOT Ha KBAaApaThl YCJOBHHX BAPHAHT, YBeJH-
YeHHBIX Ha eHHHWY, T. €. n;(u;<1)?, 3anHweM B iecTO#i KOHTPOJS-
HHl cToa6el; cyMMy uncea croabua (273) nomelllaeM B HHXHIOIO KJETKY
wecToro croadua.

B urtore noayyum pacuyerhyio Taba. 1.
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JIAs KOHTPOJS BHYHC/JEHHA NMOJNL3YIOTCA TOXKJECTBOM
Mai(ui+ 12 =3 nwi+2 njui+n.
Kontpoas:
ori(ui+ 12 =273, X nui+2Y nii+n=
=127 4-2.23 4-100=273.
CoBnajeHne KOHTPOJbHBIX CYMM CBHIETEJLCTBYET O TNPAaBHALHOCTH BH-

qHCAeH ki,
BLYHCAHM YC/IOBHHE MOMEHTH NepPBOro W BTOPOTO MOPSAKOB:

M= (3 nu;)/n=23/100=0,23; M3 =(D n;u})/n=127/100=1,27.

Haiinem war (pasiocTb Mexay JHOOKMH ABYMsS COCEJHHMH BapHaH-
TamMH): h=14—12=2.

BuiuncauM HcKoMble BHIGOPOUHBIE CPEIHIO H AMCNEPCHIO, YYHTHIBAS,
q9TO JIOXKHHE HyJb (BapHaHTa, KOTOpPas HMeeT HaHGO/IbIIYIO 4acToTy)
C=16:

Xp = Mih+C =0,23.2+ 16 =16,46;
Dy=[ M:—(M})*] h2=11,27—0,232] .22 = 4,87.
Ta6anua 1

1 2 3 4 5 6
xi ni uj niui niu} ni(ui+1)
12 5 | —2 —10 20 5
14| 15 | — —15 15 _
16 | 50 0 —25 - 50
18 | 16 1 16 16 64
20 | 10 2 20 40 €0
22 4 3 12 36 64
48
n=100 Dinui=23| X nui=127 [Dn;(u;+1)2=273

524. Hafitn meTofioM mpousBeseHH#i BHIGOPOUHYIO cpex-
HIOIO H BBHIGOPOYHYIO NHCNEPCHIO NO 3afaHHOMY pacnpeje-
JIEHHIO BHIGOPKH:

a) Bapuanta x; 18,6 19,0 19,4 19,8 20,2 20,6

qacroTa n, 4 6 30 40 18 2

6) BapuantTa x; 65 70 75 80 85

gacrora n; 2 5 25 15 3
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B. HepasHooTcTosmue BapHaHTH. Ec/iu nepeoHauasbHble BApHAHTHL
He ABJAIOTCA PABHOOTCTOSM(HMH, TO HHTEpBaJ, B KOTOPOM 3aK/NUEHH
BCC BapHaHThl BHOGODKH, JeJAT Ha HECKOJAbLKO paBHBIX, AJHMHL! h, gac-
THUHHIX HHTEPBANOB (KaXAell yacTHUMbIA HHTEPBAA AOKEH COAEpXaTb
He MeHee 8 —10 BapsaHT). 3aTem HAXOJAT CepeAHHB YaCTHUHBIX HHTEp-
BaJlOB, KOTOpble H 06pasyloT mocjeaoBaTe1bHOCTh PaBHOOTCTOALIMX Ba-
puanT. B KauecTBe 4acTOTH KaxROM cepeiuHbl HHTEpPRana NPHHHMAIOT
CYMMY 4HacTOT BaPHaHT, KOTOpble MOMajH B COOTBETCTBYIOUIHA YaCTHY-
HLIfE HHTepBaJ.

[Npx BhluHCACHHH BHGOPOUHO! AMCNEPCHH AJS YMEHbILEHHS OWHOKH,
BLI3BAHHOH TIPYNNHPOBKOH (0COGEHHO NpPH MAJOM YHCHEe HHTEPBAJIOB),
aenaloT mnonpaeky Illennapga, a HMEHHO BBIYMTAIOT H3 BHYHCJEHHOR
Aucnepcuy 1/12 KBagpata AaHHB YaCTHYHOIO HHTepBaJa.

Taxum ofpasom, ¢ yyerom nonpasku Lllennapia AHCNEPCHIO BHIUHC-
10T no ¢dopmyae

Dy=Dy—(1/12) h2.
525. Hafith MerogoM mnpou3BefeHuii BHIOOPOUHYIO Cpel-

HIOI0O H BHIGOPOYHYIO RMCNEPCHIO MO 3ajaHHOMY pachpefe-
JieHHI0 BHIGOpDKH o6bema n = 100:

¥ 23 7 9 11 12,6 16 18 23 25 26
n, 35 106 10 4 12 13 8 20 9

1

Pewenne. Paso6eem nutepsan 2—26 nHa ciaenyiomue uernipe
YaCTHYHBIX MHTEPBaNa AJMHHH h=6:2—8; 8—14; 14—20; 20—26.
Mpunss cepeaunnl YacTHYHHIX HHTEPBAJOB B KauecTBe HOBHX BapPHAHT
Yi, MOyYHM PaBHOOTCTOALLKE BapHAHTR: ¥y =5, ya =11, y3=17, y, =23.

B kagecTe YacTOThl #; BAapHaHTH Ky =05 nNpuUMeM CYMMy 4acToT
BapHaHT, MONaBLUHX B Tepsbiit HHTepBaa: ny=3+5-410=18.

BhIYHCIHB aHAJOTHYHO YACTOThI OCTaJNbHbLIX BapPHAHT, MOJYYHM pac-
npejie/ieHHe PaBHOOTCTOAUIHX BAaPHAHT:

y; 5 11 17 23
n; 18 20 25 37

[Tonbsyncs MeromoM npoussenennit, HafineM yp=15,86, Dy=45,14,
[IpuHuMar Bo BHHMaHHe, UYTO WYHC/IO YaCTHUHBIX HHTepBaaoB (4)
Majio, yuyrem nonpasky llennapaa:

Dg=Dy—(1/12) K2 =45,14—62/12=42,14,

526. Ilpu BHIUHCJIEHHH AHCNEPCHH pacnpefesieHHs He-
PaBHOOTCTOAIMX BaPHAHT Bei6opka Obia pa3buTa Ha NAThb
HHTepBaJioB AJiMHH h=12. BuGopouHas AHCNEPCHs paBHO-
OTCTOSIUIHX BAPHAHT (CePeAHH YacCTHYHBIX HHTEPBAJIOB)
D,=52,4. Hafitu BBI6OpPOYHYIO AHCMEPCHIO, YYHTHIBAA NO-
npasky Illennapaa.

527. a) Ha#itu MeronoM npousBeAeHH# BHOOPOUHYIO
CPeRHIOI0 H BHIGOPOUHYIO AHCHEPCHIO MO 3ajaHHOMYy pachnpe-
JeJIEHHIO HePaBHOOTCTOALLHX BaPHAHT BLIGOPKH o6bema n=>50:

x; 6 8 11 13 155 17,5 20 23,5 24,5 26
n; 1.9 6 6 4 6 8 b5 4 1
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6) HaHTH BHIGOPOYHYIO AHCMEPCHIO C YY€TOM MOMpPaBKH
Illennappa.

Y xasaune. Pazburh uHrepBan 6-—26 na natb YacTHUHBIX MHTEp-
BanoB JJHHH h =4,

528. a) Ha#itn Merozom npousBeneHn#t BLIGOPOUHYIO
CPeAHIOI ¥ BBIGOPOYHYIO AMCNEPCHIO MO 3ajlaHHOMY pacmpe-
ACJIEHHI0O HEepaBHOOTCTOALIHX BapHaHT BHIGOPKH obbeMa
=100:

x, 10 13 15 17 19 23 24 26 28 32 34 35
n, 2 4 6 8 9 6 20 15 10 8 7 5

6) HafiTH BHIGOPOYHYIO AMCMEPCHIO C yUYETOM TMONpPaBKH
Hlennapaa.

Ykaszanue Pasburs uHrepBas 10—35 HA nATL YAaCTHYHBIX HH-
TepBasNoB AaxHB A=>5. Yacrory Bapuant x=15, 1. e. yactory 6, pac-
NpeAeNTh NOPOBHY MEKAY NMEPBHIM H BTOPHIM YaCTHUHHIMH HHTEpPBAJaMH
(Tak Kak BapuaHTa 15 momajsa Ha rpaHBuy HHTEpBana).

§ 2. Metop CyMM BLIUMCNENMS
enibopounbix cpeaHe’ M AncnepcuM

IMycts BuiGopka 3afaHa B BHAe paclpefie/leHHs PaBHOCTOSALUIMX Ba-
PHAHT ¥ COOTBETCTBYIOIHX HM 4acTOT. B aroM cayuae, kak G6bIO yka-
3aH0 B § 1, BEIBOPOYHBIE CPENHIOIO M JHCMEPCHIO MOXHO BHIYHCJAHTHL 1O
tdopmynam:

- * * 4]

Xp=Mih+C, Dy=[M;—(M])?]ne.
an HCNOJbL30BAHHH METOAA CYMM YCJIOBHbIE MOMEHTH MNEPBOrO H BTO-
Poro NOPSIAKOB HAXOZAT no GopMmyJam:

Mi=dy/n, M;=(sy+2s;)/n,
rae dy=a;—by, sy=a,+by, sg=ay;-+b,. Takum 06DpasoM, B KOHEYHOM

CYyeTe HAfO BHYHC/IAHTL UHCIA 43, Ay, by, by. Kak mpaxTHueckH BhlyHc-
JIHTb 3TH YHCJa, YKas3aHo B 3ajaue 529,

529. Hafitn metogoM cymMM BHIGOPOUHYIO CPEAHIOIO H Bbi-
GOpouHYI0 AHCMEPCHI0 MO 3aZaHHOMY pachpefeseHHIO Bhi-
6opkH obbema n=100:

BapHaHTa x; 48 52 56 60 64 68 72 76 80 84
yactota n, 2 4 6 8 12 30 18 8 7 5

Pemesnne CocraBuM pacuersyio Taba. 2, aaa sTOroO:

1) sanuimeM BapuaHTh B nepBuii croaGeu;

2) sanuineM 4acTOTH BO BTOpO#l cron6ew; cymmy dacror (100) mo-
MECTHM B HHIKHIOIO KJETKy crosibua;

3) b KavectBe JoxHoro Hyas C BuiGepem Bapuauty (68), koropas
uMeeT HauGOJIbIUIYIO 4acTOTy (B KayecTse C MOXHO B3fiTb JioGyi0 Ba-
PHAHTY, PACMOJIOKEHHYIO NPHMEPHO B cepeasHe cToAGUA);, B KJETKax
CTPOKH, CcoAepxaiiefi JOXKHLIA Hyab, 3amMHIEM HyJH; B YeTBEPTOM
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cToalle Hal M MOJ yKe MOMEINEHHHLIM HyJIeM 3anullieM elle N0 OJHOMY
HYJI10;

Y 4) B OCTaBUIHXCSA He3anoJHEHHHIMH HaA HYJCM KJeTKax TpeTbero
CTOA6UA (MCKJIIOYAs CaMyIO BEPXHIOIO) 3anHIIeM 1N0CAeN0BATEALHO HAKON-
JIeHHHe YacToTH: 2; 24+4=86; 64-6=12; 1248=20; 204-12=32;
C/IOXHB BCE HAKOMJIEHHHE YaCTOTH, MOJNY4YHM HHMCAO by =72, KoTopoe
NOMECTHM B BEPXHIOI0 KJETKYy Tperbero croabua. B ocraBlinxcs Hesa-
NOJHEHHHMH TOA HyJIeM KJEeTKaX TpeTbero croabua (HCKIo4ada caMmyio
HHXKHIOIO) 3aTIHLIEM NOC/IEA0OBATENABHO HAKOMIeHHble YacToThl: §; 547 =12;
12{-8=20; 20 18=38; cn0XHuB Bce HaKOMJCHHHE YACTOTH, NOJYHYHM
940 a3 =75, KOTOpPOe MOMECTHM B HHIKHIOIO KJETKY TpeTbero croatua;

5) aHaJNOTHYHO 3aMOJIHAETCA YETBePTHH CToAGel, NpHYEM CYMMH-
PYIOT 44aCTOTh TPEThEro CTo/IGUA; CJAOXKHB BCE HAKOMJEHHME YacTOTH,
Pacno/oXeHHbIe Haji HYJIeM, NMOAYYHM YHCIAO0 by==70, KOTOPOE NOMECTHM
B BEPXHIOID KJETKY YETBEPTOro CTosbua; CyMMa HaKOIUIEHHHX 4acToT,
PacnoJIoXXeHHHIX TNOK HyJeM, PaBHA YHCAY @g, KOTOPOE NMOMECTHM B HHX-
HIOI0 KJIETKY YeTBEPTOro CToJbua.

B urore nonyuuM pacuetuyio Ta6n. 2,

Hahpem d;, sy, sg:

d1=a1-—b1=75-—72=3;
$1=a1+b1=75+72= 147;
s,=a,+b,=59+70= 129.
Ta6anna 2

1 2 3 4
xi ni b =72 by=70
48 2 2 2
52 4 6 8
56 6 12 20
60 8 20 40
64 12 32 0
68 30 0 0
72 18 38 0
76 8 20 37
80 7 12 17
84 5 5 5
n=100 a;=175 ay =59
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Haiinem yc/0BHbBIE MOMEHTH NMEPBOrO H BTOPOTO NOPAAKOB:
My =dy/n=3/100=0,03;
M3 = (s34 259)/n = (147 +-2-129)/100 = 4,05.
BhiuucanM HCKOMble BHIGOPOYHYIO CPERHIO H BHIGOPOYHYIO AMCMEp-

CHIO, YUHTHIBas, YTO lDAr (Pa3HoCTb MEXAY ABYMS COCeIHHMH BapHaH-
TaMH) h=4 4 noxHu{ Hyas C=68:

Xg=Min+C=0,03-4+68=68,12;
Dy =[ Mz —(M})%]-h% =[4,05—2,032] -42 ~ 64,78.

530. Haiitu merogoM cyMM BLIGOPOYHYIO CPEJHIOI0 U BH-
GOpPOYHYIO [HCMEPCHI0 MO 3aZAHHOMY pacnpeieeHHio Bhl-
6opku o6vema n=100:

a)

Bapuanta x; 30 35 40 45 50 55 60 65 70 75
yacrora n; 4 6 8 15 25 20 8 7 5 2

6)

BapHaHTa x; 122 128 134 140 146 152 158 164 170 176
yacrora n; 7 8 12 16 4 20 13 10 7 3
B)

BapuanTa x; 12 14 16 18 20 22

yacrora n; 5 15 50 16 10 4

r)
Bapuaura x; 10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 12,0
yacrora n; 2 3 8 13 25 20 12 10 6 1

§ 3. AcHmMmeTpHA M FKCUECC DMNMPHISCKOro pacnpeaencHMa

Acummempun u sKcyecc SMNHPUUECKOTO DPacTpenesieHHs onpepes-
I0TCS COOTBETCTBEHHO PaBeHCTBAMH

3 4 .
Qg=mMmg/Cp, €p=mM,4/0g—3;
37eCh Op— BLIGOPOYHOE CpefHee KBaApaTHYeCKOe OTKJIOHEHHE; Mg H 1my —
ueHTpanbuue SMHHPH‘ICCKHe MOMEHTH ‘rpe'rbero H qe'rnep'roro nOpﬁ)lKOB:
- o -
ng= (2 n; (x,--—x.,)"/n, my== (Z ni(x; —xn)4)/n-
OTH MOMEHTH B cJyuae PaBHOOTCTOALUHX BapPHAHT C LAaroM A (war

PaBeH Pa3HOCTH MEXAYy JIOGHIMH JIEYMSl COCeHHMH BapHaHTamu) yxo6-
HO BHIUHCJAATHL MO Gopmyaam:

my=[ M3— 3M; M; 42 (M1)*] h3,
my=[Ms—aMIM3 46 (M1)*M3—3 (M3)*] ne,
rae M= () niuf)/n—ycaoprsie MovenTh £-10 nopaaKa ui=(x;—C)/h —
YCAOBHBle BapHAHTH. 3JeCh X;— NePBOHAYaJbHHE BAPHAHTH; C—JOXK-
HRil HYJb, T. e. BapHaHTa, HMelOWas HauGoabllyio YacToTy (AHGO Jio-

6an BapHaHTa, PACMOJOMXEHHAs NMDPHMEPHO B CePefiiHe BAPHALHOHHOTO
paaa).
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Hrtak, ans OTHICKAHHA aCHMMETPHH H 3Kcuecca HeOGXOHMO BHIYHC~
JINTH YCJOBHbLIE MOMEHTH, UYTO MOXHO CheJaTb METOAOM H]’)OHSBG}ICHH&
HJH METOAOM CYMM.

A. Meroa npon3BefeHH#H

531. Hafitu MeTozoM nmpoH3BefeHHil aCHMMETPHIO H SKC-
IlecC Mo 3aJaHHOMY pacnpese/ieHHio BHGOpKH obbeMa n = 100:

BapuantTa x; 12 14 16 18 20 22
yacrora n; 5 15 50 16 10 4

Pewenne. Bocnonssyemcsa Meromom npouaseseHnfi. CocTaBHM
pacuetnyio Ta6a. 3. B § | srot rnaBul npH pewenns samaun 523 yxe
6HI0 YKa3aHO, KAaK 3anoJHAWTCA croabunl 1—5 pacuertHoit TaGauuH,
NO3TOMY OrPAHHYHMCH KPATKHMH NOSICHEHHSMH.

Jns 3anonnenns croabua 6 yao6HO NepPEeMHOMKHTL UYHC/AA KaxAoH
CTpOKH croabuos 3 u 5. Ilna 3anosHeHus croabua 7 yAoGHO mepeMHO-
XKaTth 4ucaa KaXKROA CTpoKH cTosi6uoB 3 u 6. Cronben 8 caykur Aas
KOHTPOJISI BRIYHCJEHHH ¢ NMOMOILBIO TOXAECTBA

i (iD= nuf4-4 X njud 46 X ngud+4 ) njuin.
[lpuBenem pacyernyio Ta6a. 3.
Ta6aunma 3

1 2 3 4 5 6 7 8
xi ni uj niuj nju} niu} nig$ i (ug+1)s
12 5 —2 —l10 20 —40 80 5
14 15 —1 —15 15 —15 15 —_
16 50 0 —25 — —55 - 50
18 16 1 16 16 16 16 256
20 10 2 20 40 80 160 810
22 4 3 12 36 108 324 1024
48 204
e L > i o

Kontpoas:
3 i (ui1)0 =2145,
D niuf+4 ) 46 X nd+4 X nuptn=
=505 4 4-149-+6-127 4 4-23 100 =2145.
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CoBnajfieHue KOHTPOJbLHRIX CYMM CBHJIETEJbCTBYET O TNPABUILHOCTH
BHIUKCJIEH Ui,

Haifinem ycnoBHLHE MOMEHTH TpPeThero # YeTBepToro NopaAkoB (yc-
JIOBHBlE MOMEHTHl TEPBOT0 H BTOPOro NOPAAKOB BHUYMCJEHH B 3ajaue

523: M;=0,23, M3=1,27):

Y 3 4 -
. 2 niu; _ 149 . . Z:Iliug _59%__
Ms___n__—loo_l,49, M‘—T_———s 95.

HaiineM ueHTpanbHble 3MNEPHYCCKHE MOMEHTH TPeThero M 4YeTBep-
TOTO TNOPAAKOB:

mg=[ Mg —3MIM2+2 (M7)®] h3,
my=[My—4M; M3+ 6 (M1)2M3—3 (M7)%] ht.
Monctaaas h=2 n M;=0,23, Mz =1,27, Mg=1,49, M;=5,95, no-
ayuum mg=>5,104, m,=79,5682.
Hafizem nckoMble acHMMETDHIO M 9KCleCC, YUMTHIBAf, 9t0 Dp=4,87
(cM. 3apauy 523):
ag= my/op=>5,124/( V %,87)8=0,47;
ep=my/ob—3=79,582/(V 4,87)*—3=0,36.
532. HaiiTu MeTogzom npomn3peAeHHHl acCHMMETDHIO H SKc-
1ecc no 3ajaHHOMY pacnpefesieHHI0 BBIGOpKH ofbeMa n = 100:

a) x; 2,6 3,0 34 38 42 6)x 1 611162l
n, 8 20 45 15 127 n; 5 25 40 20 10

b. Metox cymm

533. Haiith MeTogoM CyMM acHMMeTPHIO H 3KCLeCC MO
3ajaHHOMY pacnpege/ieHHI0 BHIGOpKH ob6beMa n = 100:

x; 48 52 56 60 64 68 72 76 80 84
n, 2 4 6 8 12 30 18 8 7 5

Pewenue. BocnoabayeMcst MEeTOOM CyMM, JJsi 3TOTO COCTaBHM
pacuernyio Ta6a. 4. B § 2 sroft raasn npu pewennu 3afaus 529 yxe
0blI0  yKas3aHo, Kak 3amoJIHRIOTCA cToA0Ue | —4 pacuerHolt Tabanubl,
NOSTOMY OTPAHHYHMCA KDaTKHUMH TOSACHEHHAMH.

Jns 3anonHenus cronbua 5 sanuineM Hysab B KJeTKe CTPOKH, CO-
Aepxalllelt MOXHBLIA Hyab (68); Haj STHM HyJeM H TNOA HHM TOCTaBHM
ele no asa HyJd.

B knerkax Hajg HYyJASMH 3anHlleM HaKONJEHHble YacTOTH, AMf
Yero NPOCyMMHpyeM HacTOThl croafua 4 cBepXy BHH 3, B HTOre
6yJieM HMETb CJEAytOlllHe HAKOMJeHHMe gacroT: 2; 2-+8=10; 2+ 8 4
-+ 20=30. C10:KuB HaKONNEHHBIE YACTOTH, NOJYUUM uHCIO by=2-+10 -+
-+ 30=42, KoTOpOE NMOMECTHM B BEPXHIOI0 KJETKYy RATOro croabua.

B knerkax moa nyJasMH 3anHlleM HaKOIUIEHHbe YacTOTH, AAf
Yero NPOCyMMHpPYeM 4acTOThbl cTon6ua 4 cHH3y BB ep X; B urore Gyxem
HMETb CjIeflyiolilne HaKOMJeHHble 4YacToTh: §5; 54-17=22. Caoxus Ha-
KOT/ICHHBE YACTOTH, TOJYYHM YHCJIO ay="5--22=27, KoTOpOoe NoMecTHM
B HIXKHIOIO KJETKY mAToro croabua.

AnanorsuHo 3anoaHAT croaGel 6, NPHYEM CYMMHDYEM 4acToThl
croabna 5. CloKHB HAKONJIEHHBIE YACTOTH, PACNO/NOXKEHHLIE Haf HYAf-
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MH, noaygHM umucao by;=2-}-12=14, Koropoe 3anuileM B BepXHIOI0
KJeTKy uiectoro cronbua. ClOXHB 9HCJA, PACTONOKEHHHIE NOJ HYJAMH
(B HaweR 3ajaue eCTb JIMIIB OJHO CJIATAEMOE), MOJYYHM HHCAO &=,
xo-rogoe TOMECTHM B HHXHIOIO KJIETKY lIecToro croa6ua.

HTOTE NOJYYMM pacyeTHyio Taba. 4.

KonTpoas: cyMmMa 4Hces, PacnoNoKeHHHX HenocpeACTBEHHO Haj
HyJeM TpeTbero cTo/fia, C/IeBa OT Hero # NoX HuM, JOKHA GHTh paBHA
cOnemy BhGOpkH (32-30--38=100); cymma AByX umces, PacmoJOKeH-
HHX Haj JABYMS CTyNeHbKaMH CTyMeHYaroll JHHHH (OOBefieHH XHPHHIMH
OTpe3KaMH), AO/KHa GbiTb PaBHA COOTBETCTBEHHO YHCJAM b;, CTOAULHM
Haj npepuwecTBYyloU el CTyNeHbKOR (NPH ABHXKEHHH TO «JI€CEHKE?
BBepX). 32-L40=T72=b;; 40+30=70=b,; 30} 12=42=p,. Anano-
THYHO TIpOBEpsAETcA COBMajieHHe CYMM JBYX YHCEJ, CTOSIULHX MNOJ «CTy-
NeHbKaMH JieceHKH», sefyuiell BHH3: 384 37=T75=qa;; 374 22=59=ay;
22-5=27=gqa,. Ilpn Hecosnajgenun xoTs1 O6b OAHOM K3 YKA3aAHHHX
CyMM cJieiyeT ucKath OwmHGKY B pacuere.

Hafinem d; (i=1, 2, 3) n s; (i=1, 2, 3, 4).

dy=a;—by=75—T72=3, dy=a3—by=50—70=—11,

Ta6anua 4

1 2 3 4 5 6
xi ni by=72 by=170 b,=142 be=14
48 2 2 2 2 2
52 4 6 8 10 12
56 6 12 20 30 0
60 8 20 40 0 0
64 12 32 0 0 0
68 30 0 0 0 0
72 18 38 0 0 0
76 8 20 37 0 0
80 7 12 17 22 0
84 5 5 5 5 5

n=100 | ;=75 ag="59 ag=27 a;=5

53 =y -y =27 +42 =69,

dg=ay—by =27 —42=—15;
S1 =a1+b1=75—|-72= 147; Sg= a,+b,=59+ 70=l29,

Sa=8y+b, =5 14=19,
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Haiinem ycniosHbe MOMeHTH NepBOTo, BTOPOro, TPETHEro H YeTBEp-
T0ro ﬂOpﬂ}lKOB:
o3 o S; 425, 14742-129
1= L T1T)
M;=dl+6‘iz+6ds 3+6(—l:()x-)!-6-(—15)=_1,53;
M° o Sk 1453436551245, 147+ 141294 36-694-24-19
4 n - 100

HafineM ueHTpajbhhie SMNMPHYECKHE MOMEHTH TDETbero H YerBep-
TOTO NOPSAAKOB:

=4,05,

=48,93.

my=[M3—3MiM3+2 (M})3]-n3=
=[—1,68—3.0,03-4,054-2:(0,03)%] 4 = — 121,245,
my=[Mi—4MiMs+6 (M3)*M;—3 (M3)*] hi=
=[48,93—4-0,03-(— 1,53)
-+ 6-(0,03)2.4,05— 3 (0,03)4] - 44 = 12578,679.
HafineM HCKOMBlE aCHMMETPHIO H 9KCIeCC, YUHTHBas, 4T0 Og ==
= )V Dp = V64,78 (aucnepcus Dy 6una Hafinena paHee, cM. 3ajauy
9):

52
ag= my/cp=—121,245/( Y 64,78)* = —0,25,
ep=m,/oh —3=12578,679/( ) 64,78)*—3=26,97.

534. Hafith MeTogoM CyMM acHMMETpHIO H 3KCLECC MO
3a/laHHOMY pacnpejesieHHI0 BbIGOpKH o6veMa n= 100:

a) x, 10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 12,0;
n, 2 3 8 13 25 20 12 10 6 1
6) x, 12 14 16 18 20 22,
n, 5 15 50 16 10 4

Tnasa pgseHapuaras
SJNEMEHTbl TEOPMM KOPPERSLMM

§ 1. Nuneiinas xoppensums

Ecnn o6e annun perpeccun ¥ #a X n X na Y —npsamue, to Kop-
PessIHIO HA3BBAIOT AUHeUHOU.
Buibopournoe ypastenue npamoid aunuu pezpeccuu Y na X uMmeer BHR

- - o, -
!/x_!/="no—(x—x)v ()
X
Tl Y, —YCIOBHAS CPEAHAs; X W §—BHGOPOUHBE CPeXHHE NPH3HAKOB
Xuv;o,n og—nudopoqnue CpexHHe KBajJpATHYECKHE OTKJIOHEHHMS;

rp— BHGOPOUHB KO3(ULHEHT KOPpenslLHH, TPHYEM

rg= (Z "xyxy—n;!;)/ (n0x0y).
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Buibopounoe ypasnenue npasmod aunuu peepeccuu X #a 'Y umeer pHX
- Gy -
Xy=—X=ry oy (y—y). (v9)

Ecam naunsle Ha6monenuft nal napusanakamMu X uw YV 3aladnl B Buje
KOPpEJALUHOHHONH Ta6aHUb C DPaBHOOTCTOSILIMMH BapHAHTAMH, TO Leje-
coo6pa3Ho nepefiTH K YCJOBHBIM BapHaHTaM:

ui=(x;—Cy)/hi, U/=(y/—Cg)/hg,
rae C;—enoxunfi nHyap» sapuant X (HOBOE HayaJo OTCyeTa); B Ka-
YeCTBE JIOXKHOTO HYJIS BHLIFOAHO NMpPHHATH PaPHARTY, KOTopas pacnoJo-
JKeHa NPHMEPHO B CepeliHHe PapRANHOHHOIO pAla (YCJIOBHMCS NPHHH-
MaTb B KayecTBe JOXKHOrO HYJs FPapHauTy, HMEOUlYI0 HaHGOJbLLIYIO
9acToTy); hy—1Iar, T. €. PasHOCTb MeXIY ABYMS COCEAHHMH BapHAHTaMH
X; Co— noXHBI HYJ5 BapHaHT Y; Ap,—tar papuasutr Y,
B atoM cayuae eHGOpOURHiT KOI(GHIHEHT KOPPeasilHH

ro== (2 nupuv—nuv)/(no,0,),
NpHYEM CMAraeMOe ) 1yt YIOGHO BBNHCAATH, HCTIOAL3YS PAcUeTHYIO

Ta6a. 7 (cM. najee pewenpe 3ajauu 535).

BennunHu 4, v, G4, O, MOTYT GbITh HafifleHtl JHGO METOZOM MpPOHS-
BefileHH# (npu GOABLIOM YHCJAe NaHHBIX), AHGO HellocpeacTBeHHO no ¢op-
Mynam:

2= ngw)in, T=X nyv/n, oy=V @— (@), o,=V *—(@).
3Han 9TH BENHUHHH, MOXHO ONpPEISNHTh BXOAAlUIHE B YPAaBHEHHA per-
pPeccHH (*) H (##) reanyunn no opmynam:

x=uhi+Cy, y=vho+Cy Or=04hi, Oy=0yh,.

Jlns oueHkH cHJIH AHHEAHON KOPPENRLHOHHON CBA3H CJAYXKHT BH-
GopouHblfi KOIPOHUHEHT KOPPENSTUHH 7.

Jlns 060CHOBAHHOTO CYXHEHHS O HAJHUHH CBSI3H MEXAY KOJIHUECT-
BEHHBIMH IIPH3HAKAMU CJefyer NPOBEPHTb, 3HAYHM JH BHGOPOYHHIA KO-
shounnent koppeasuun (cM. ra. XIIl, § 12).

535. Hafitn BriGopouHOe ypaBHeHHE MpAMOH JIHHHH per-
peccud Y Ha X no AaHHBIM, NPHBEACHHLIM B KOppeJsLHOH-
Ho#t Ta6a. 5.

Ta6auna 5
X
Y 20 25 30 35 40 "y
16 4 6 —_ — —_ 10
26 —_ 8 10 - —_ 18
36 - -_ 32 3 9 4
46 — —_ 4 12 6 22
56 — —_ —_ 1 5 6
ny 4 14 46 16 20 n=100




Pemer ne. CocTaBuM KOPPeNAlHOHHYIO Taba. 6 B YCJOBHHX Ba-
PHaHTax, BH6paB B KayecTse JOXKHHX HyJei C;=30 u C;=36 (kax-
Aas M3 9THX BAPHAHT PacnoJOXKeHa B CepeiHHe COOTBETCTBYIOLLETO
BapHAHOHHOTC PAAA).

Ta6anna 6

u
v —2 -1 0 1 2 n,
—2 4 6 — — - 10
—1 —_ 8 10 — — 18

0 — — 32 3 9 44

1 — — 4 12 6 22

2 — — — ] 5 6
ny 4 14 46 16 20 n=100

Haigem z 4 v
u= (D) nu)/n=(4-(—2)+ 14-(—1)446-0416-14-20.2)/100=0,34;
o= ngv)/n=(10. (—2) + 18- (-—1) + 44 .0 + 221+ 6-2)/100 =— 0,04.
Hamlem BCTIOMOT aTeJibHbié BEJHYHHB Ei H .U_’:
B= ngut)/n=(4-4-+14-1416-1420.4)/100=1,26;
92 =D nyv?)/n=(10-4+418-1+22.1+46.4)/100=1,04.
Haiizem o, u o,
o=V B —(u)t= V'1,26—0,345=1,07;
0p=V F—(0)® = Y T,08 0,085 =1,02.

Haiinem Zn,muv, AJIg 4Yero COCTaBHM pacueTHyio Taba. 7.
CymMHpys uucaa moclefiHero crosibua tabu. 7, HaXOAHM

D v U= ngpuv=82.
v
Jaa KoHTpOAIA BHYHCJACHHN HAXOAHM CYMMY 4GHCEN moCJeaHel

CTPOKH:
D uV = ngyuv=_82.
u

CoBnasieHde CyMM CBHIETeJLCTBYET O NPAaBHALHOCTH BHIYHCACHHIT.

IMoscsenna K cocraBaeH#uio Taba. 7

1. TMpouspeseHne YacTOTH f1,, Ha BAPHAUTY 4, T. €. fg,U, 3ANUCH-
BAIOT B NPAaBOM BEpXHEM YrJy KJETKH, cojllepxaiell 3HaYeH#He UYaCTOTHI.
HanpuMep, B NpaBblX BepXHHX YIaaXx KJAeTOK mepBofl CTPOKH 3amucanbl
npouspefenus: 4.(—2)= —8§; 6.(—1)= —6.
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2. CkJaAplBalOT BCE YHCJA, MOMelleHHHE B NPaBbX BEPXHHX yrJax
KAETOK OJHOM CTPOKH, H HX CYMMY NOMeIAIOT B KJETKY 9To# Xe cTpo-
K# «cToa6ua Us. Hanpumep, nas nepBoii cTpoku u= — 8-+ (—6)=—14.

3. Hakonen, ymuoxaior Bapuauty v Ra U W noayyensoe npomusse-
JeHHe 3aNHChIBAIOT B COOTBETCTBYIOULYIO KJeTKy «cTonbua vUs. Hampu-
Mep, B nepsofi crpoke Tabamunl v=—2, U=—14, caegoBarteasHo,
vl =(—2)-(—14)=28.

4. CaoxuB Bce 4HCaa «cTosI6na vU», NOAYYAIOT CyMMy EUU , Ko-

v
TOopas paBHa HCKOMOH cyMMe Zna,,uv. Hanpumep, pna Tabn. 7
ZvU =82, caeoBaTeJbHO, HCKOMas CyMMa anuv=82.
v

Ilns KOHTPO/IA aHAJNOTAYHBIE BHYHC/CHHS TMPOHIBOJAT MO CTOJAGUAM:
NPOH3BEJICHHN Mg,V SANHCLIBAIOT B JIEBHA HHXKHHIA yroJ KJeTKH, coep-
Kaliefi 3MayeHHe YacTOTH; BCE YMCJA, TOMEUEHHbe B JEBHX HHXKHHX
yraax KJAETOK OAHOTO CTO:6UA, CKJAABBAIOT H HX CyMMy NOMeEIaloT B
«CTpOKY V»; HaKOHell, YMHOXKAIOT KaXKAYI0 BapHaHTy u Ha V u pesy.b-
TAT 3aNHCHIBAIOT B KJETKAX TNOCAeAHedl CTPOKH.

CnoXHuB BCe YHCJAa TNOcCaefHel CTPOKH, TNOJYYAalOT CYMMY EuV.

u
KOTOpas TaKke paBHa HCKOMOH cymme Znu,uv. Hanpumep, ans ta6a. 7
> uV =82, caegosarensHo, ) fapuv =82,

Haifizem sckomsifi BHGOpouHHl Ko3pduuueHT Koppessauuu:

- Dngpus—ntw _82—100-0,34 -(—0,04
87 noe,  100-1,07-1,02

=0,76.

Hatinem waru by u hy (Pa3sHOCTH MeXAY JIOGEIMH JBYMs COCEAHHMH
BapHAHTaMH):

h1=25—20=>5; hg=26—16=10.
Hafizem x u y, yunThBas, 4t0 C;=230, C3=236:

*=u-hy+C,;=0,34-5-4 30 =31,70;
Y =U-hg+Cy=(—0,04)- 10 -}- 36 =35,60.

Haiinem o, 1 oy
0,=h{-0,=5-1,07=5,35; Gy=hy-0,=10-1,02=10,2.
TloacTaBuB HajijeHHHe BeJHYHHH B COOTHOMIEHHe (*), NOJMYYHM
HCKOMOE ypaBHeHHe MpsMO# JIMHHH perpeccud Y Ha X:

- 10,2
Yx—35,60=0,76 z== (x—31,70),

HJH OKOHUATENbHO ¥ ==1,45x— 10,36.
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536. Hafitu BbIGOpOuHBHIE ypaBHEHHS NpPAMBIX JHHHE
perpeccin Y Ha X B X Ha Y no RaHHbIM, NpHBeJEHHBIM
B CJEAYIOMHX KOPpPeJNALHOHHBIX TabJauuax:

a)
X

Y 10 15 [ 20 [ 25 | 30 | 35 | 40 | n
100 2 | —_— — —_ — —_ —_ 3
120 3 4 3 —_— —_ _ —_ —_ 10
140 —_ -— 5 10 8 —_ —_ — 23
160 —_ —_ —_— 1 —_ 6 1 ! 9
8 | - | =] = =1 =1=<=1 4] 1] s
ny s| 5] s|nn| 8| 6| 5| 2 |n=s0

6)

X

Y 18 | 23 28 33 38 43 43 n,

125 —_ 1 — —_ — _ — 1

150 1 2 5 —_ —_ —_ — 8

s | =] s8] 2] 2 — | =1 =1 1

20 | —| -] 1] s 7 | = =1 16

225 —_ — _ — 3 3 — 6

% | — | =] =] = -1 1 1| e

g 1| 6] 8|2 |10 4| 1] n=b0

7*




Y 5 | 10 | 15 20 x25 30 | 35 n,
100 — — - - - 6 1 7
120 | = | -} =] =] =1 4| 2 6
140 — — 8 10 5 - — 23
160 3 4 3 — - —_— —_ 10
180 o | 1| - | -] =] = 4
ng 5 5 11 11 5 10 3 n=>50

§ 2. KpusonuHoiHaA Koppensumus

Ecnu rpaduk perpeccHH—KpHBas JIHHHs, TO KOPPeJNAUHKIO HA3H-
BAalOT Kpusosunetinod. B uacTHocTH, B caydae napaGoJHgecKoft Koppe-
JSAUHA BTOPOrOo mnOpAAXKa BHGOpOUHOe ypaBHeHHe perpeccun Y Ha X
HMeeT BHJ

Yx=Ax*4Bx+C.

Heuspectine napamerpnt A, B n C HaxoiaT (HanpuMep, MetoioM la-
ycca) u3 CHCTeMHl ypaBHEHHik:

(Z nx"‘) A+(2 nxxs) B+ (Z nxx’) C=2 nx-!;xx’y
& ne2%) A+ (T nex?) B+ (Znex) C=ngsx, *
(Z nxx’) A4 (2 nxx) B +nC==2 nx;x-
AnanorsuHo HaxoAuTcs BHGOpOuUHOe ypaBHeHHe perpeccud X Ha Y
Xy= A+ By +Ch.

Jna oneHkn cHan Koppeasuud Y na X cayxHr ssbopouroe Koppe-
ARYUOKROe omHouwenue (OTHOLICHHE MEXTPYNIOBOTO CPENHEro KBajpaTH-
YeCKOTO OTKJOHEHHS K OfILieMy cpefHeMy KBafpaTHYeCKOMY OTKAOHEHHIO
npusHaka Y)

Myx = Oumenrp/Cobuus
HIH B ApYTHX 0603HaueHusx
=0- [0,
Nyx ”x/ v

Snecn

95 =V Duesrp=V QB 1z (4x—9)/n, 6y=V Dogm=
=V Qny (y—p)/n,
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rae n-—o6beM BLIGOPKH (CyMMA BCeX YacTOT); N1, —4acTOTa 3HAYEHHA X
npusHaka X; n,—4acTota 3HaueHHs y npusHaka Y; y,—ycaoBHas
cpenussi npusHaka Y; y —obuian cpeanssa npusHaka Y.

XKY

Nxy= U; /Ux.
v

Ananornuto onpefieaserci BHGOPOUHOE KOPPENSLHOHHOE OTHOIIEHHE

537. Hafitu BbIGOpOuHOE ypaBHEHHE PETPECCHH I, =
—-Ax’+Bx+C N0 JaHHBIM, NPHBEJEHHBIM B KOppeJsLHOH-
Ho#l Taba. 8.

OueHHTb CHJAY KOPPEJAUHOHHOH CBA3H MO BHIGOPOYHOMY
KOPPEeJAUHOHHOMY OTHOLUEHHIO.

Ta6aunua 8

X
Y 2 3 5 "
25 20 - - 20
45 - 30 1 3l
110 — l 48 19
g 20 31 19 n=100

Pewenue. CocraBuM pacuersyio Tabna. 9.

Ta6anna 9

x n, Uy nex | agxd | om0 nxs (ng, ”xax" nxixx’
2 20 | 25 40 80| 169 320 | 500( 1000{ <2000
3 31 | 47,1 93| 279 837 | 2511]1469| 4380 | 13141
5 49 | 108,67 245 | 1225 | 6125 | 30625 | 5325 26 624 | 133 121
z |100 378 | 1584 | 7122 | 33456 | 7285| 32 004 | 148 262

Toncrapus 4Yucaa, colepxauiHecs B TNocjaefHedl cTpoke Taba. 9,
B (*), no.nyqum cuc'remy ypaBHEHHHI OTHOCHTEbHO HEN3BECTHHIX xoacp—

dunnentoB A,

33456 A4- 7122 B}~ 1584 C = 148262,
7122 A1-1584 B 378 C= 32004,
1584 A4- 378 B 100 C=7285.
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Pemns cucreMy (Hanpumep, MeronoM Iaycca), Hafizem: A=2,94,
B=7,27, C= —1,25. Moacrasus HaiileHnnle KospdHUHEHTH B ypaBHe-

HHe perpeccHd ¥, = Ax?+ Bx—+ C, OKOHYATeJBHO NOJYYHM
Yy =2,94x24-7,27x—1,25.
st Toro 4ToGul BLIYHCAHTD BHIGOPOUHOE KOPPENSLHOHHOE OTHOLle-
HHE Ty,, NPeIBADHTE]bHO HafifeM o6wlyio Cpejnioio y, obliee cpepHee

KBaZpaTH4yeckoe OTK/JIOHEHHE Oy H MEXTpynnosoe cpeaHee KBajpaTHye-
CKoe OTKJIOHEeHHE Uy—:
X

7= ny)/n=(20-25-1 31-45-49.110)/100 =72,85;
o,=V B n, v—p)in=
= V(20 (25—72,85¢ J-31 (45—72,85)% - 40 (110—72,85)%)/100 = 37,07;
o, = VS e (yx—5))n=

= V(20 (25—72,85): I 31 (47,1 —gg.gg)ﬂ F 49 (108,67 — 72,85)%)7100 =

Hafinem nckoMoe sm6opouHoe KOPPesISUHOHHOE OTHOMIEHHE:
Nyx =0~ [0y =35,95/37,07=0,97.
Yy
538. HaiiT BHiGopouHOE ypaBHEHHe perpecchu y,— Ax?+-

+Bx+ C n BH6OpOUHOE KOPPENAUHOHHOE OTHOWIEHHE 1),
No JaHHBIM, NpPHBEJEHHHIM B KOppeJsillHOHHOH Tabauue:

a)

X

Y 0 1 2 3 4 n,

0 18 1 1 20

3 1 20 2]

5 3 5 10 2 20
10 7 12 19
17 20 20
Ny 22 26 18 14 20 n=100

198



6)

21

16

27

15

21

n=100

10

21

21

15

17

23

14

18

19

21

13

ny

B)

n=15

46

44

54

Ny

r)

24

47

n=150

42

49

13

23

17

28

15

23

27

10

11

50

ny
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)

X
Y 7 8 9 n,
200 41 7 48
300 1 52 1 54
400 8 10 48
ny 42 67 41 n=150

539. Haifitu BoiGopouHoe ypaBHEHHE perpeccHH x =Ay*+
+By-+C u BHOOPOUHOE KOppessiuHOHHOe omomenue Ny
o JaHHbLIM, NPHBEACHHBIM B KOppeJslHOHHOH 'ra6Jmue

a)
X
Y 6 30 50 n,
1 15 15
3 1 14 15
4 2 18 20
ny 16 16 18 | n=>50
6)
X
Y 1 9 19 n,
0 13 13
2 2 10 12
3 | 1 23 25
fy 16 1 23 n=50
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§ 3. Panrosas kcppensums

A. Bu6opounuli Kosdtpuunest paurosoit koppeasuux Cnupmena.
INycts BHOGOpPKa o6beMa 7 CONEPHKHT He3aBHCHMEIE OGBEKTH, KOTOpLIe
00/1a/lal0T ABYMSI KauecTBeHHbIMH npusHakamu: A W B. Toa xavecmsen-
Holm TIOAPA3YMEBAIOT TNpPH3HAK, KOTOPLIE HEBO3MOXKHO H3MEPHTb TOYHO,
HO OH MO3BOJAfAET CPaBHHBaTh OGBEKTHI MexAy co6ofl H, C/eA0BaTedbHO,
ﬁacno.nox(mb HX B MNopsiike YObiBaHHA HJH BO3PacTaHHMA KayeCTpa.

Jf ONPEleJEHHOCTH YCJAOBHMCA pacnoJarath o6beKTH B
NopsiflKe YXyAWEeHHUHT KayecTBa.

Pacnonoxum cHavana o6bekTsl B MOPAAKe YXYAIWEHHS KadyecTBa MO
npusHaky A. IlpunuiieM o6bekTy, CTOALIEMY Ha i-M MeCTe, YHCJI0—
paHTr x;, paBHLIi MOPAAKOBOMY HOMepy o6bekTa: x;=(. 3aTeM pacno-
JOKHM 00beKTHl B MOpPAIKe YOLIBAHH® KayecTBa NO NPH3HaKy B # npu-
NHIEM KaXKAOMY M3 HHX paHr (NOPAAKOBLIfi HOMep) y;, NMpHyeM (AJA
y#06CTBa CpaBHEHHS PaHroB) HHAEKC { MPH y NO-NpeXHeMy paBeH mo-
PAAKOBOMY HoMepy OOBLeKTa Mo npussaky A.

B urtore noayuHM ABe Moc/ef0BaTebHOCTH PaHIOB:

no NpusHaky A x; X3 ... Xy,

no npusHaky B yy y2 ... Ya

Ins oueukn cTemeHH cpsisy NpH3Hakop A W B cayxar, B vacT-
HOCTH, xgap:puuueum panroBoft koppeasunu Cnupmeda # Kennaaaa
(cM. n. B).

Buopounsiii xosppuyuenm parneosod xoppersyuu Cnupmetna Haxo-

RAT no dopmyae .
_6Xd}

n—n’

ps=1

rae d;=x;—y;, n—o6GbeM BLIGOPKH.

A6conotHast BeqHYHHA Kos(upuumenTa panrosolt koppeasuus Cnup-
MeHa He mpeBbillaeT €AHHHOM: |pg|<< 1.

Jasi o60cHOBaHHOIO CYXAGHHA O HANHYHH CBA3K MEXAY Kauecr-
BeHHbLIMH NPH3HAKaMH CJEAYEeT MNpPOBEDHTb, 3HAYHM JH BbIGOPOUHbLIA
Kos(pbuumeHt panrosoft Koppeaauun Cnupmesa (cm. ra. XIII, § 13).

540. 3HaHUA JeCATH CTYHCHTOB NPOBEpeHH MO ABYM
tectam: A ¥ B. OueHku no cTo6a/IbHON CHCTEME OKa3aJuCh
caeAylomHuMH (B MepBOil CTPOKe YKa3aHO KOJIMYECTBO 6asioB
no tecty A, a Bo BTopoii—mno Tecty B):

95 90 86 84 75 70 62 60 57 50 .
92 93 83 80 55 60 45 72 62 70 *)

Hafitu BHGopOunHii Ko3dduLHEHT paHroBOil KOppesauuu
CnupMeHa MexJy OLEHKaMH MO FBYM TeCTaM.

Pewenne. IpucBoum paHru x; oneHkam mo tecty A. OTH oLEHKH
pacnofoxeHn B yObiBaiollleM NopsAKe, NOSTOMYy HX pPaHTH Xx; PaBHH
NOPAAKOBLIM HOMEPaM:

paurs x; 1 2 3 4 5 6 7 8 9 10
onenkn no recty A 95 90 86 84 75 70 62 60 57 50
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IMpucsoum paHrud y; oleHkaM No Tecty B, Aas yero cHayana pac-
NOJIOKHM 5TH OLEHKH B YOblRalomleM NOPsAKe H MPOHYMepyeM HX:

1 2 3 4 5 6 7 8 910 **)
93 92 83 80 72 70 62 60 55 45

HanomHuM, 4To HHAeKc i NPH y JAO/KeH ObTb pPaBeH NOPAAKOBOMY
HOMePY OLEeHKH CTyfieHTa no TecTy A.

Haiinem paur y,. Hnpekc i=1 yxasbiBaeT, 4To paccMaTpHBaercs
OlleHKa CTyjeHTa, KoTophlll 3aHumaer no Tecty A B paapy (*) nepsoe
mecTo (3Ta oleHKa paBHa 95); W3 ycaoBus BHAHO, ¥TO NO TecTy B cry-
JeHT NOJYYHA oueHky 92, kotopas B (**) pacnoJoxkeHa Ha BTOPOM
mecte. Takum o6GpasoM, paHr y,=2.

Hatigem panr y,. Hupexc i=2 ykasbiBaer, 4To paccmaTpuBaercs
oueHKa CTyAeHTa, KoTopulif 3anuMaer no tecty A B psdy (*) sTopoe
MeCTO; H3 YCJOBHA BHIHO, YTO CTYJEKT MOJYYHJ Mo TecTy B oueHky 93,
KoTOpast B (**) pacrnosiokeHa Ha NepBoM MecTe. TakuM o6pason,
paHr ya=1.

AHajorHuHO RafiieM ocTaJbHEE paHrH: y3=3, y,=4, ys=09,
Ye=38, =10, ys=5, y=7, y10="6.

Boinuuem nocnefoBaTeIbHOCTH PaHIoB X; H Yj:

x 1 23 456 78910
yi 21 3 49 8 105 7 6
Haiinem pasnoctu pauros: dy=x1—y;=1—2=—1; dy=1x3—y,=
=2—1=1. AnajsornyHo noayuum: dg=0, d,=0, dy=—4, dg=-—2,
d;==3, dg=3, dy=2, dys=4.
BoluncaumM cyMMy KBajpaToB pasHocTeRl paHros:

Ddi=1+1-416-+4-+9-+9 4+ 16 =60.

Haiinem wuckomulli kos(duiHenT paHropoit koppeasuun Cnupmena,
YuHThiBafA, 410 n=10:

6 2 d} 6-60
pB= 1 —-ns—_—n—= l —m=0,64.

Hrak, pg=0,64.

541. JIBa mpenojaBarens OLUEHHJM 3HaHUA 12 ywamuxcs
no cTo6a/JbHOR CHCTEMEé M BHICTABHJIHM HM CJeAylioliue
OlleHKM (B TepBO# CTpPOKe YKa3aHO KOJMYeCTBO 6aJiioB,
BLICTaBJEHHHIX ME€PBLIM MpenojaBaTesieM, a BO BTOPOM —
BTOPHIM):

98 94 88 8 76 70 63 61 60 58 56 51

99 91 93 74 78 65 64 66 52 53 48 62

Haiity BbIGOpOUHBHI KO((]HIUHEHT pPaHroBOH KOppeAsALUH
CnupMeHa Mexjy OLEHKaMH ABYX TpenojaBaTeseil.

542. TpuHajauaTb UBETHHIX MOJOC PacloOJOXKeHH B IO-
pAllke YyGbIBaHHSI OKpPAacKu OT TeMHONl K CBeTIOH M Kaxio#
nosoce MNPHCBOEH paHI — MOPAAKOBHI HoMmep. B urore mo-
JydeHa Moc/el0BaTeIbHOCTh PaHIOB

xx 1 23 456 7 89 10 11 12 13
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I'Ipu NnpoBepke Ccnoco6HOCTH pa3niu4yatb OTTCHKH LBETOB,
chbnyemuﬁ PacnoJioKuJi MoJIOCH B CJeAYIOLEeM MOpsAlKe:

y 6 3 4 2 1 10 7 8 9 5 11 13 12

Haifith kosddunmuent panropoit koppensuun Cnupmena Mexay
«IPaBUJIbHLIMH» PaHTaMH x; W paHTaMH y;, KOTOpbie NpH-
CBOEHbl MOJIOCAM HCMBLITYeMbIM.

543. IBa TOBapoBeja pacMOJIONKHJH JL€BATH MOTKOB
NpsXKd B nopsijike YGbIBAHHSA TOJMUMHBL HUTH. B HTOre GbL1H
NOJIyYeHHl AB€ MOC/Ne]0BaTeNbHOCTH pPaHTOB:

5 1 23456789
vy 41 5326987

Hafith  ko3pduiteHT panroBofi koppeasund Crnupmena
MeX]y PaHTaMH X; U y;.

544. CneuuaiucTel JABYyX 3aBOJOB INPOPaHXKMPOBAJH
11 ¢axrTopoB, BJAHAIOMIMX Ha XOJ TeXHOJOTMYECKOTrO Npo-
uecca. B wurtore 6bIM mOJyueHH JBE€ MOC/EAOBATEJbHOCTH
PaHroB:

x#»# 1 2 3 45 67 89 10 11
y, 1 2 3 5 4 9 8 11 6 7 10

Onpejeautb, CcOrJacyiorcss JId MHEHHA CIIELHHAJUCTOB pas-
JHYHLIX 3aBOJIOB, MCHOJb3ysl KO3(PHUUHUEHT PaHTOBOM KOp-
pensuuu CnupmeHa.
545. Tpu ap6utpa oueHnau MmacrepcrBo 10 cnoprcMeHoB,
B uTore ObIH NOJy4YeHH TPH MOCJAEJ0BATEIbHOCTH PaHIOB
(B mepBO#i cTpOoKe mpuBeleHbI paHrH ap6utpa A, BO BTO-
poit —panru apbutpa B, B Tperbeii—paHru apbutpa C):
x@ 1 2 3 4567 8 9 10
yy 3 10 7 2 8 56 9 1 4
z; 6 2139 457 10 8

Onpefeautr mnapy apGHTPOB, OLEHKH KOTOPHIX HauGojee
COrJacyloTcsl, UCNONb3yA KO3(pUIUEHT PaHroOBOH Koppens-
uuu CnupmeHa.

546. [IBa xouTtposiepa A M B pacnosoxuan o6pasubl
u3jesuii, HM3rOTOBJEHHBIX JEBAITbIO MacTepamu, B MOpAAKe
YXyAWeHHs KadecTBa (B CKOOGKaX NOMeIIeHH! MOpPAAKOBLIe
HoMepa H3JeJufi OJMHAKOBOTO KayecTBa):

Aa 1 2 3, 4 5 @6 7, 8 9
B) 21 4 3 5 6, 7) 8 9

Hafitn BbiGOpoyHHI KO3GdHUHEHT PaHrOBoH KOppeasuuH
CnupMmeHa wMexJy paHraMM H3JASJIMH, NPHCBOBHHHIMH HM
JABYMSi KOHTpOJIEpaMH.
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PeweHue. YyurhiBas, 4To paHri H3jeJMit OAHHAKOBOIO KauecTBa
paBHBl cpelHeMy apH(MeTHUECKOMY NODPAAKOBLIX HOMEPOB H3AeJHi:
(3+4+45)/3=4, (647+8+9)4=75, (64 7)/2=6,5, Hannwem no-
CJIefloBaTeJIbHOCTH PAHroB, NPHCBOEHHBIE H3ACAHAM KOHTPOJEPaMH:

xx 1 2 4447517851785 75
yp 21 435 65 65 8 9

Haiinem BniGopoutibii KoapdHLMeHT paHroeofi koppensuun Cnuap-
Mena, yunTuBaf, uto Xydj =8,5, n=9:

6 Y d 6

—,_ 585
(h—Dn(r+D  —&9.10

pp=1—
Hrak, pg=0,93.

547. llpa uHcnekropa A u B mposepuau 12 Boauteneil
Ha GLICTPOTY peakuuu U pacroJIOKW/IM UX B MOPSAAKE YXYA-
IIeHHs peakuHu (B cKoGKax MOMeLleHL MOPAAKOBBIE HOMepa
BoJluTesielf ¢ OJMHAKOBOM peakliuei):

() 1 @ 3 49 5 6 7, 8 9 10 11 12
(B) 3 1 2 6 4 5 7 8 11 10 9 12

Hafith BuiGopouHbIil KO3(pUUHEHT pPaHrOBOH KOppeNsALHH
CnupMeHa MeXIy paHramMud BOJHTENeH, NMPUCBOCHHLIMH HM
JABYMA HHCNEKTOPaMH.

b. Bubopounnii koadduunenr pawrosofi xoppeasuuu Kenpanna.
MoxXHO OueHHBaTb CBfA3b MeXIy ABYMS KayeCTBeHHHIMH NPH3HaKaMH,
HCNoJIb3ys KospduuHeHT paHrosol koppeasuun Kengaaaa. [lycrs panru
061eKTOB BhLIGOPKH o6beMa n (3nech cOXpaHeHb Bce 0603HaveHus m. A):

=0,93.

no NpH3HaKy A Xy X2 ... X,
no NpusHaky B y; Y3 ... Yu
Honyctum, 4TO cr;gasa OT y; HuMmeercd R; paHroB, GOJbIIHX Yy;
Crnpaka OT Y, umeeTcss Ry paHroB, GOJMbIBHX ya; CAPaBa OT Y, HMeETCH
R, -1 paHros, GOJbIIHX y,_;. BBeneM 06Go3HaueHHe CyMMbl PaHroB:

R=Ry1+Rs+ ...+ Rp-1.

BrGopounnit koagutinent paurosoft koppensunn Kenpanna naxo-
AT no dopmy.e

4R
ey y
rie n—oGveM BbIGOPKH, R—cymMa pauroB R; (i=I1, 2, ..., n—1).

AGconotHan BennyHHa Kosdduuuenra panrosofi koppeaaunH Ken-
JaJJa He MpeBHIaeT eAHHHUB: |Tgle 1.

J1s 0GOCHOBAHHOTO CYXKICHHUSA O HAJHYHH CBA3H MEXIY
KaYeCTBEHHBIMH MPU3HAKaMH CJIeAYeT NPOBePHTh, 3HAYUM JIH
BLIGOpOUHbIA KoadduLHeHT paHroBoii Koppensauuu Kendanaa
(em. ra. XIII, § 14).
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548. 3uanusa 10 CTy/eHTOB MpOBEpeHH MO JBYM TeCTaM:
A n B. OueHkd N0 CTOGa/JNbHOH CHCTEMe OKa3ajHCh CJie-
AylomuMH (B MepBOil CTPOKE YKasaHO KOJHMYECTBO 6aJiioB
no tecty A, a Bo Bropoii—mo Tecty B):

95 90 8 84 75 70 62 60 57 50
92 93 83 80 55 60 45 72 62 70

Hafitn BhIGopoynbi#t Ko3ddpuLMEHT paHToOBOH KOppeasUUU
Kenfanna mexay oueHkamu no ABYM TecTaM.

Pewenne. INpu pemennn sagauu 540, ycJoBue KoTopoit coBna-
JaeT ¢ ycJoBHeM HacTosiuesl 3ajaud, GbIM NOJYYEHHl JBe NOCJEAOBa-
TEeAbHOCTH PaHros (B Nepsoii cTpoke NMpPHBeJeHH! PaHTH No Tecty A, BO
BTOpO#i— Mo TecTy B):

xi 1 23456 789 10
vi 21 34981057 6

Cnpasa oT ¥, =2 umeercs R;=8 pauros (3, 4, 9, 8, 10, 5, 7, 6),
60AbWHX yy=2; cnpapa OT ys==1 uMeeTcs Ry==8 paHros, G6JLWHX
ys=1. Ananoruuso noayunm: R3=7, R,=6, Ry=1, R¢=1, R, =0,
Rg=2, Ry=0. CnenopaTeJbHO, CyMMa DaHroB

R=Ri+Ry+t ... Ry=8-48-47-46414142=33,

Hafinem kospduument panrosoft xoppeasuun Kengaana, yuutnsas,
yro R=33, n=10:

4R 4.33
=a—D =T =04

s
Hrak, 15=0,47.

549. Isa koHTposepa pacmojoxkunu 10 geraner B mo-
paake YXYALIEHHS MX KauecTBa. B urore GbiM mosydeHH
JBE MOCJIEOBATEJbHOCTH PAHIOB:

x 12345617 8910
v, 1 243657109 8

Hcnonesys koadpdumueHT panroboil koppeasuuun KeH-
Janja, ONpeleNuTh, COIVIaCYIOTCA JIM OUEHKH KOHTpPOJIEPOB.

550. Hailtu BoiGopouHbifi K03(duuueHT paHroBO#i Kop-
peasuun Kenganna mo ycnoBuio 3afaun 542.

551. Ilo ycaoBuio 3agauu 544, ucnonns3ya koshduLUeHT
paHroBoii koppeasuuu KeHZRanna, onpenenuts, corjacyorcs
JIM MHEHHS CMEeLHa/UCTOB Pas3jJHYHBLIX 3aBOJOB.

552, Ilo ycnoBHio 3agauu 545, Ucronb3ys KodpduUueHT
paHroBoii koppeasiuud Kenaanna, onpenesuts napy apGur-
POB, OLEHKM KOTOpbX HaHGoJjee COBMajaioT.

553. Haiitn BmiGopounbii ko3pduuueHT paHroBok Kop-
penauun KeHpganjga mo yc/oBHio 3ajaud 547,
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Fnasa TpmHapuaras
CTATMCTUHECKAS NPOBEPKA CTATMCTMYECKMX FMIIOTE3

§ 1. OcHosHbie cBepeHus

Cmamucmudeckod Ha3pBalOT THNOTE3Y O BHAe HEH3BECTHOrO pac-
npeAeJeHHS HJAH O NapameTPax H3BECTHBIX pacmpejeseHHH.

Hyaeeod (ocnosnod) nasbiBaloT BLIABHHYTYIO Tunotesy H,.

Konkypupyroweti (anbrepHaTuBHofl) Ha3mBaloT rumnoresy H,, Koropas
NPOTHBOPEYHT HYJAeBOH.

PaanuvaloT runotess, KoTOpble cojepikar OaHO H GoJaee OAHOTO
NPeAnooXes Hif.

IIpocmoid Ha3pBalOT runoTesy, coAepxKallylo TOJAbKO OLHO NpPEANo-
JIO¥KeHHe.

Cr0%cHOl  HA3bIBAIOT THNOTe3y, KOTOpas COCTOMT M3 KOHEYHOTO
HnH GeCKOHEYHOI'® YHCJA NPOCTHIX THNOTE3.

B utore nposepKH runoTessl MOTyT GHTb AOMYHIEHH OWHGKH ABYX

0JI0B.

P Owiubra nepsozo poda COCTOHMT B TOM, 4TO GyJeT OTBeprHyTa mpa-
BHALHAS HyJeBaa runoresa. BeposTHocTh OWIHGKH NEpBOro poAa Hask-
BalOT YyposHeM 3HaYUMOCmU W 0603HAYaloT yepes C.

Owubka 6mopozo poda COCTOMT B TOM, 4TO GyJeT ApPHHATA Hempa-
BHJIbHAA HyJeBas THIOTe3a. BeposTHOCTb OowWHGKH BTOporo poja o0603-
HayawT vepes P

Cmamucmuveckum Kpumepuem (WA NPOCTO Kpumepuem) HasblBaloT
cayuaiinyio seauuuny K, Kotopas CAyXKHT ANs NPOBePKH T'HNOTe3H.

Habawdaemoin (3mnupuseckun) 3iauenueM Kya6, Ha3bBalOT TO 3Ha-
yeHHe KPHTePHA, KOTOpOE BLIYHCJEHO NO BHIGOPKaM.

Kpumuuecxoi obaacmbio Ha3blBAlOT COBOKYNMHOCTh 3HaYeHHit KpHTe-
pusi, NPH KOTOPLIX HYJeEBYIO THNOTE3y OTBEPraior.

O6aacmeio npunsmus eunom:3s. (06aacmei0 Jonycmumoix 3rHaveruil)
Ha3biBalOT COBOKYNHOCTb 3HaYeHHA KPHTEPHA, OpPH KOTOPLIX HYJEBYIO
CHIOTE3y NPHHHMAIOT.

OcHO8HOU npuHyun nPOSepKU CMAMUCMUYECKUY 2UnOmes: eclM Ha-
GaiofiaeMoe 3HayeHHe KpPHTepHS NPHHAANECKHT KPHTHUeckofi o6aacTH,
TO HYJIEBYIO THNOTe3y OTBEPraioT; ecH HabajaeMoe 3HaYeHHe KPHTepHS
NpHHAAAEXHT ©6JaCTH NPHHNTHA THNOTe3bl, TO THNOTe3y MPHHHMAIOT.

Kpumuseckumu mouxamu (epanuyamu) kyp Ha3bIBAIOT TOYKH, OTAE-
JAfIoUIHe KPHTHYECKYIO 06/1aCTb OT 06/1aCTH NPHHATHA THNOTe3H.

Ipasocmoporned na3bIBAIOT KPHTHYECKYIO 004acTb, Onpele/sieMyio
HepaBeHETBOM K > kyp, The Ryp—NONOXKUTENABHOE UYHCJIO.

Jlesocmoporned Ha3BAT KPHTHYECKYI0 06JacTb, ONpeiesseMyio
HepaseHcTBOM K < kyp, TRe Ryp—OTPHUATE/bHOE YHCJO.

Jeycmoporneld Ha3bBalOT KPUTHUECKYI0 o06JacTb, ONpelensieMyio
HepaBernctBoM K < ky, K > kg, rie kg > k. B uacTHocTH, €C/aH KPUTH-
yecKHe TOYKH CHMMETPHYHB! OTHOCHTEJBbHO HYJs, TO ABYCTOPOHHAA KPH-
THYecKasi o06JacTb ORpefle/ifercd MHepaBeHCTBaMH (B TPEANOJONKEHHH,

uTo kyp > 0)
K <_kxp1 K > kxpp
HJAH PAaBHOCH/JbHBLIM HEPaABEHCTBOM

IKl > kxP'
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Jns oTHICKaHHS KPHTHYecKo#f 06J1acTH 3ajaloTCA YPOBHEM 3HAUH-
MOCTH O M HilyT KPHTHYECKHE TOYKH, HCXOAS M3 CJCAYIOUIHX COOT-
HolIeHHii:

a) Aas NPaBOCTOpOHHEHR KPHTHYECKO# 06JacTH

P(K > kyp)=0 (Rep > 0);
6) A/ J1eBOCTOPOHHeN KPHTHYeCKOH o6nacTd
P (K < kyp) =0 (kyp < 0);
B) AN ABYCTOPOHHelH CHMMeTpHYHOM c6.1acTH
P (K > kyp)=(a/2) (kyp > 0), P (K < —kyp)=0/2.

Mowrocmoro Kpumepus Ha3pBalOT BePOATHOCTb MOMAJAHHA KPHTe-
pHA B KPHTHYeCKyi0 C6/1acTb MPH YCJOBHH, YTO CHPaBelHBA KOHKYpH-
pyloiiast ruioresa. JIpyruMH CJIOBaMH, MOIIHOCTb KPHTEPHS €CTb Bepo-
ATHOCTb TOrO, YTO HyJ/eBas TunoTesa OyieT OTBePrHyTa, ecau BepHa
KOHKYPHPYIOWAs THIIOTe3a.

§ 2. CpasHetiMe AByX Amcnepcui
HOPManbHLIX reHepanbHLIX COBOKYNHOCTEH

Mo HesaBHCHMBIM BHGOPKaM, O6BEMBl KOTOPHIX 11y, Mg, H3BJECUEHHLIM
H3 HOPMAJILHBIX T'eHepaJbHLIX COBOKYMHOCTeHl, HaflleHH HCNpaBAeHHBIE

BHIGOPOYHBIE AMCIEPCHH sk u s%. TpeGyercst cpaBHHTB 3TH AHCREPCHH.

Mpasnno 1. 2z moz0 umobsi npu 3a0QHHOM YPOBHE 3HALUMOCTU O
nposepumes Hyacayto eunomesy Hy: D (X)=D(Y) o pasencmse zenepaie-
Houx Jucnepcuil HOPMAAbHLIX cOBOKYNHOCMeL npu KOHKYpPUpyowel 2uno-
mese Hy: D(X) > D(Y), nado ewuucaume nabawdaemoe 3raveHue
Kpumepus (omuowenue Goavwed ucnpasiennod ducnepcuu K Metvuted)

Fyabn =S?5/ S%A
u no mabauye Kpumuseckux moyex pacnpedesenun Puwepa—Credexopa,
no 300QHHOMY YPOBHIO 3HAYUMOCMU O, U qucaam cmenened c80600bt
ki=ni—1, kgy=ng—1 (ky—4ucro cmenened c60600vi Gorvwed ucnpas-
Aennod Oucnepcuu) nadmu Kpumuseckyo moixy Fygp (o Ry, kg). Ecau
Fyaga < Fyp—Hem ocrosanuill omsepenyme Hyaegyro 2unomesy. Ecau
Fuagg > Fyp—nyresyic zunomesy omseepzawon.

Mpaenno 2. IIpu xouxypupyowed cunomese Hy: D (X) # D (Y)
Kpumuseckywo mouxky Fyp(a/2; Ry, kp) uwym no yposwio anavumocmu o./2
(60s0e  menvuemy 3adantoe0) u 4ucaam cmenexed ceobo0u ky u kg
(k1 —uucao cmenened ceo6006 Goaouei ducnepcuu). Ecau Fyagy < Fyp —
Hem OCHOBAHWI omeepeHymb Hyaedyio eunomedy. Ecau Fyagq > Fyp —
Hyaesylo cunomesy omeepaarom.

554. Ilo n1ByM He3aBUCHMbIM BLIGOpDKaM, 06bE€MBI KOTOPHIX
n,=11 u n,=14, H3BIeYeHHBIM H3 HOPMAJILHbIX NeHepaJib-
HbIX cOBOKynHocTelt X u Y, HaligeHHl McOpaBsieHHBIe BHIGO-
pouHnle aucnepcuu sk =0,76 u s}, =0,38. Ilpu ypoBHe 3ua-
yumocty o = 0,05, mpoBepHTh HYJeBYIO runotesy H,: D (X)=
=D (Y) o paBeHCTBe reHepaJbHbIX AMCIEPCHH, NPH KOHKY-
pupytoweit runotese H,: D (X) > D(Y).

207



Pemwenune. Haiinem oTHoweHHe GoJblleRt ucnpaBaeHHOR AHcnep-
CHH K MeHbiuef:
Fia6:=0,76/0,38 =2.

Mo ycaosuio koukypupywomas runoresa umeer Busp D (X) > D(Y),
No3TOMY KpHTHYecKas 06J1acTb— NPaBOCTOPOHHAS.

Ilo Ttabaune npunoxenus 7, no YpPOBHIO 3HayuMocTH a=0,05 u
yHcaaM cTeneHell cBoGoAM Ay =n;—1=11—1=10 u ky=ny3—1=14—
— 1 =13 HaxoAuM KPHTHYECKYIO TOYKY

Fyp (0,05; 10; 13)=2,67.
Tak Kkak Fyagy < Fyp—HeT OCHOBaHHA OTBEPTHYTb THNOTE3y O pa-

BeHCTBe TleHepaJbHBX AuchepcHil. JIpyrMMH CJOBaMH, BHIGOPOYHHIE
HCnpaBJiedHble JHCTIEPCHH Pa3IHYaloTCs He3HAYHMO.

555. Ilo 1ByM He3aBUCHMBLIM BHIGOPKaM, 0GBbEMBI KOTOPHIX
n,=9 u n,= 16, U3BNeUEHHBIM U3 HOPMAJILHBIX I'eHEPaJIbHBIX
coBokynHocteil X u Y, HalljeHbt ucnpaBjieHHbe BHOOPOYHLIE
aucnepcuu sk =34,02 u s}, =12,15. Ilps ypoBHe 3HauuMoO-
ctu 0,01, npoBeputh HyneByio rumoresy H,: D(X)=D(Y)
O paBeHCTBE IeHepaJbHBIX JHCNepcHil MpH KOHKYpHUpYloLlei
runorese H,: D(X) > D(Y).

556. ITo nBYM He3aBUCHMbIM BLIGOPKaM, 06beMbl KOTOPHIX
n,=14 u n,=10, H3BJIeYEHHLIM H3 HOPMAJbHHIX reHepaJib-
HEIX coBOKYNMHocTeit X M Y, HalileHH ucTpaBJeHHBHEe BHGO-
pouHnle aucnepcun sk =0,84 u s}, =2,52. [Ipu yposHe 3Ha-
gumoctu o.=0,1, npoBeputh HyneBylo runoresy H,: D (X)=
= D(Y) o paBeHc.Be reHepajbHbIX AMCNEPCHH NMPU KOHKY-
pupytoueii runorese H,: D(X)==D(Y).

Pemenue. Halinem orhomelne Goabueii HCnpaBaeHHOA aucnep-
CHH K MeHbluei:
Fa2=2,52/0,84=3.

IMo ycaosHio KoHKypupylowas rumoresa umeer Bup D(X) # D(Y),
NI03TOMY KpHTHYecKast 06J1acTb— IBYCTOPOHHA%. B cooTsercrBuM ¢ npa-
BHIOM 2 NPH OTHICKAHHH KPHTHUYECKOR TOMKM cJaexyeT GpaTh ypoBeHb
3HAY¥MOCTH, BABOE MEHBbWIHA 3ajaHHOTO.

Mo Ta6auile npuaoxeHus 7, nNo YpoBHIO 3lauuMoCTH 0/2=0,1/2 =
=0,05 1 uucaaM crenedeft cpoGoab k;=10—1=9 n kp=14—1=13,
HaXOAHM KPHTHYECKYIO TOYKY

Fyp(0,05; 9; 13)=2,72.

Tak kak Fyag; > Fyp-—HYJ€BYI0 THNOTE3y O PaBeHCTBE reHepaJb-
HBIX AMCTIEpCcHA OTBEpraem.

557. Ilo AByM He3aBHCHMBIM BHGOpPKaM, 06beMBl KOTOPLIX
n,=9 u n,=6, H3BJEUEHHLIM H3 HOPMAJIbHLIX TeHepaJsbHbIX
coBokynHocteii X u Y, HafiieHn BLIGOPOYHHIE AHCNEPCHH
Dy (X)=14,4u D, (Y)=20,5. Ilpu yposue 3naunmoctH 0,1
npoBepuTh HyJeByio runoresy f1,:D (X)=D (Y) o paBeHcTBe
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TéHepa/ibHbIX JUCNIEPCUA MNP KOHKYpHpYioWledl Trumorese
Hy: D(X)==D(Y).

Ykasaunue. Halith cHayana ucnpasieHube Ancnepcun no ¢op-
MyJiam:

2 M 2 ___Ns
sx== m—T Dg (X), sy= a1 Dg (Y).

558. JIBymMsa MeTojamu TpOBEJEHH W3MEPEHUS OIHON U
TOH Ke ¢u3ndeckoii BenauuuHbl. IlonyueHH caepyowye
Pe3Y/bTaTHI:

a) B nepsoM cayuae x,=9,6; x,=10,0; x,=9,8;
x,=10,2; x;,=10,6;

6) Bo BropoMm cayuae y,=10,4; y,=9,7; y,=10,0;
y,=10,3.

MoxHO Ju cuuTaTh, 4TO 0Ga MeToja obGecmedyHBaloT OfH-
HAKOBYIO TOUHOCTb W3MepeHHH, ec/ii NPHHATH YPOBEHb 3Ha-
uyuMocT oo =0,1? IIpeanonaraercs, 4To pe3yabTaThl H3Mepe-
HHH pacnpejefeHbl HOPMaJbHO H BHIGOPKH HE3aBHCHMBI.

Pemenne. ByaeM cymiutb O TOYHOCTH METOAOB MO BeJHYHHAM
aucnepchuit. Takum c6pasom, Hyaesas rumortesa umeer sui Hy: D (X)=
=D(Y). B kauecrse koHKypupyiouwle# npumem runoresy H;: D(X) #
#D(Y).

Hafinem BniGopouHble aucnepcun. Ias ynpoiueHHs BRIYHCACIHE
nepeiiieM K yC/OBHLIM BapHaHTaM:

u;=10x;—100, v;=10y;—100.
B utore nojyyuM YCJ/OBHBIE BapHAHTH
uy —4 0o -2 2
v; 4 3 0 3

HaiineM ucnpasnennble BHGOPOYHbe KHCIEPCHH:

o _ DU —|Bullm _6+44a430)—225_
Sy= = '—l —14,8,

n,-——l 5
s U= Dviltln  6+9+9)—ay4
S= == =10.
ng——l 4—1

CpaBuuM AHcnepcuu. Haitnem oTHoweHHe Goabliefi ncnpasJeHHOM
AMCNEepCHH K MeHblledl (kKaxaas H3 aucnepcuii yseanunsacek B 102 pas,
HO HMX OTHOWIeHHEe He H3MEHHJOCh):

Fraga="5%/5%=sh/s5=14,8/10=1,48.

Mo ycaosuio koHKypupytowas runoresa umeer Bua D (X) # D (Y),
NO3TOMY KPHTHYECKafA 06/1aCTb ABYCTOPOMHSIA H B COOTBETCTBHH C MNpa-
BHJOM 2 NPH OTHICKaHHH KPHTHUYECKOR TOYKH cJelyer 6paTb ypoBeHb
3HAYHMOCTH, BIBOE MeHbUIHH 3aJaHHOTO.

Mo raGauue upuaoXKeHHs 7, NO YPOBHIO 3HaUYHMOCTH @/2=0,1/2 =
= 0,05 1 yHcaaM cTenenedt ccboip By =ny—1 =5—1=4 u by=n3—1=
= 4—1=3 HaxoAHM KpuTHUecKylo Touky F,(0,05; 4; 3)=9,12.
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Tak Kak Fyagn < Fyp—Her ocHOBaHHil OTBEPTHYTb HYJ/EBYIO T'HNO-
TE3y O paBeHCTBe reHepaJbHbiX AucnepcHft. Jpyrumu cjaoBaMH, HCNPas-
JeHHble IHCNEPCHH pa3/HYaOTCs HE3HAYHUMO H, CJAeNoBaTeNbHO, 062
Meroja cGecneyHBaloT OIHHAKOBYIO TOYHOCTb H3MepeHHil.

559. Iliis cpaBHEHHS TOYHOCTH ABYX CTaHKOB-aBTOMAaTOB
B3ATH JBe MpPoOb (BLIGOPKH), O6GBEMbI KOTOpHX n;=10 u
n,=8. B pesyabTare H3MepeHHs KOHTPOJIHPYEMOro pa3mepa
OTOGP2HHEIX M3JeNHH MNOJNYYeHsl CJERYIOUME pPe3yJbTaTh:

x; 1,08 1,10 1,12 1,14 1,15 1,25 1,36 1,38 1,40 1,42
y; L,11 1,12 1,18 1,22 1,33 1,35 1,36 1,38

MoxHO M cUMTaTh, 4TO CTaHKH 06/1aAal0T OJHHAKOBOH
tounocthio [H,: D (X)=D (Y)], ecnu npuHsaTh ypoBeHb 3Ha-
upmoctd oo=0,1 ¥ B KauecTBe KOHKYpPHpYIOlleH THMOTE3H
H;: D(X)s=D(Y)?

Ykasanue. Jlas ynpomeHus BbIUHC/ACHHHA nepediTH K YCJOBHBIM
BapHautaM u;=100x;— 124, v; =100y; —126.

§ 3. CpasHenne nucnpasneHHoH BuiGOpPouHON Ancnepcumu
€ rMnoTeTHYECKOH reHepanbHOX Amcnepcuen
HOPManbHOM COBOKYNHOCTM

OGo3nauuM yepes n o6bem BHIGOPKH, MO KOTOpofi HafileHa HCnpas-
JeHHast AucnepcHus st.
Mpaeuno 1. Jaa moeo umoGot npu 3a0GHHOM YPOSHE 3HAYUMOCTMU O,

nposepums Hyresyio eunomesy H,: o®==0; 0 pasencmse Heussecmuoil
2enepanbholl ducnepcuu O eunomemuxeckomy (npednorazaemomy) sHa-
HEHUI0 G Apu KOKKYpupylowei eunomese Hy: 6% > os, Hado ewaucaums
HA6a0daeMOe 3HAYeHUE Kpumepus
2 (n—1)s?
Anabn=—"735—
Co
4 no mabauye Kpumuseckux modex pacnpedeserus %2, no sadannomy
YPOBHIO 3HAXUMOCMU O U 4ucay cmeneded €60600st k=n—1 naimu
2 2
kpumuueckyio mouxy Ygp (o k). Ecau 2)(.,,6,. < x.’gp—uem OCHOBAH UL
omeeperyms Hyaesyro eunomesy. Ecau yYuaen > Yxp— Hyresyio aunomesy
omaepeaiom.
Npasnao 2. Ipu xonxypupyowed sunomese Hy: 6% # o2 naxvdam
2 2
2€8Y10  ¥.nes. kp gl —a/2; I;) u npasywo Ynpas. kp (2/2; k) Kpumusxeckue
mouxu. Ecau Ynes. kp < Xua6n < Ynpas. kp — HeMm OCHOBAHUL omeeparymy

2 2
Hyaeeyw aunomesy. Ecau Ana6n < Ynes. kp UAU Yua6n > Anpas. Kp —HY-
AEBYK0 2unome3y omsepzawom.

Mpaeuao 3. pu Kowkypupyowei sunomese Hy: o < 65 naxodam
Kpumuueckyro mouky Yxp (1 —ou k). Ecau xﬁam > xﬁp(l—a; k)—nem
ocrosaruil omgepenyms nynesyro eunomesy. Ecau xf.ag,, < xip (l—a; k)—
Hyaeeyio eunomesy omsepaaront,
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3amevaHue. Ecan yncao creneeit csoboan k2 > 30, To KpHTH-
YeCKyIo TOUKY x.z(p (o k) Moxxuo HafiTH M3 paBeHcTBa Yuacona—I Hib-

depru:
Xip (@ B)=k [1—2/9k+ 2, V 2/(9F)]%,
Fhe z, HAxXOMAT, HCMOAb3ys ¢yskumuio Jlanaaca (cM. npuioxenue 2),
H3 paBEHCTBa
@ (20) =(1—2a)2.

560. M3 HopMmanbHOl reHepasibHOM COBOKYNHOCTH H3BJle-
uyeHa BoIfOpKa of6beMa n=21 u no Hefi HalifeHa ucnpas-
JeHHas BuibopouHas pgucnepcusa s®=16,2. TpeGyercs npu
yposHe 3HauuMoctH 0,01 nposeputh HyJaeBylo runoresy H,:
o*=0p=15, NpUHAB B KauecTBe KOHKYpHUpyiouwell rumno-
Tesnl H,: o} > 15.

Pewenue. Hafiaem HabaiofaeMoe 3HayeHHe KPHTEPHA:

2 (n—1)s (21 —1)-16,2
xHaGJI G% 15

Mo ycaosuio, KOHKYPUpYIOUWa% THNOTe3a HMeeT BHA 62 > 15, no-
3TOMY KpHTHYeCKas ¢6JacTb-— npaBocTOpoHHsAs (npasujo 1). Mo Ta6aune
NpHJIOXKEHHR 5§, MO ypoBHIO 3HayHMOCTH 0,01 H yHcAy creneHelt cBo6oH

k=n—1=21—1=20 HaxoLuM KPHTHUECKyl0 TOUKy Xap (0,01; 20)=37,6.

TaK KaK Yna6n < Yxp—HET OCHOBAHHA OTBEPLHYTb HYJEBYIO FHMO-
Te3y O PaBeHCTBE TeHePaJbLHOM AHCRePCHH THNOTETHYECKOMY SHAYEHHIO

os=15. JpyraMH croBaMu, pasiHYHe MeXAYy HCNpapJeHHOf aucnep-
cueft (16,2) n runoreTnyeckodt renepasbHoil Aucnepcuedt (15) HeanauuMmo.

561. M3 HopmanbHOl reHepanbHOH COBOKYMHOCTH M3Biie-
yeHa BbIGOpka o6beMma n =17 u no Hefl HalileHa HcMpaBJieH-
Hast Bbi6OpouHas aucmepcusa s*=0,24. TpeGyercs npu
ypoBHe 3Hauumoctd 0,05 npoBeputs HyJAeByo runoresy H,:
02 =0;=0,18, npuHAB B KauecTBe KOHKYPHUDPYIOWEH THMO-
Tesnl H,: o >0,18.

562. M3 HopManbHOll reHepa/bHON COBOKYMHOCTH U3BJie-
yeHa BbiGOpka ofbema n=31:

Bapuanth x; 10,1 10,3 10,6 11,2 11,5 11,8 12,0

yactotel n; 1 3 7 10 6 3 1

TpeGyerca npu yposHe 3HauumocTu 0,05 npoBeputb HY-
JeBywo rumoresy H,: oi==02=0,18, npuuaB B KauecrBe
KOHKypupyicmed runoresm H,: ¢® > (,18.

Ykasanue. TlpueaTe ycaopHsle BapHaHTH ;= 10x;—110; BH-
2nii—[Dnw;Jin '
n—1

563. TouHocTh paboThi cTaHKa-aBTOMaTa NpOBEpsAETCs 10
JMCNIEPCHH KOHTPOJLPYEMOro pasmepa M3jesuit, KoTopas He

211

=21,6.

2
UHCJAHTL CHAYaJda So= , 2 3aTeM $% =

Su
108



RomKHa mpesbnate 03;=0,1. B3ara mpo6a u3 25 cayuaii-
HBIX OTOGDAaHHLIX H3JeNHi, NpHYeM MOJNydeHH CJEAYIOULHEe
pe3y/ibTaThi U3MEpeHHil:

KOHTPOJIMpYeMbI# pa3Mep
u3jeauyl mpoGu x; 3,0 3,56 3,8 4,4 4,5
4acToTa n,2 6 9 7 1

Tpebyercs npu yposHe 3wauumoctH 0,05 mnposeputb,
ofecrneuuBaeT JH CTAHOK Tpe6GyeMyi0 TOUHOCTbD.

Pewenne Hynesas runotesa Hy: 62=05=0,1. Ipumem 5 ka-
yecTBe KOHKypHpywolleft runoresst Hy: o2 > 0,1.

HafigeM HcnpasieHHyl0 BhIGOPOYHYIO AucnepcHio. Jlas ynpouteHHs
pacuera mnepefifeM K yc/JoBHBIM BapHaHtaM. TIpuHAB BO BHHMaHHe, 4TO
BHIGOPOYHAN CPEIHSS MNPHMEPHO pasHa 3,9, MNOJOKHM u;=10x;—39.
PacnpesiesieHne 4acToT NPUHHMAET BUA

g —9 —4 —1 5 6
ng 2 6 971

Hafinem BcnoMorare/bHy0 AHCHEPCHIO YCJOBHHIX BAPHAHT:

Dinud =D nauiPin

n—I1 '

2
Sy =

NOJACTABMB AAHHLIE 3aja4H, MOJYYHM s5=19,75.
HafineM HCKOMYIO HCNPaBJIEHHYIO AHCTEPCHIO:
s =s3/102 =19,75/100 =0,2.
Hafinem naGmonaemoe 3HayeHHe KpHTEpHA:
(n—1)sk _(25—1)-02
o 0,1
KouKkypHpyiollas THNOTE3a WMeeT BUA O > G5, NOITOMY KpHTHUe-
CKas 06JacTh —ORHOCTOPOHHASR (NpaBuao 1).
Haiinem no TaGauie npHAOKEHHS 5 KPHTHYECKYIO TOUKY xﬁp (0,05; 24)=
=36,4. Hmeem x:as.n> x.’gp. CJIei0BaTe/IbHO, HYJEBYIO T'HMOTE3y OTBep-

raeM; CcTaHoK He oGecneuHBaeT HeOGXOAMMYI0 TOYHOCTb H Tpelyer moj-
HaJaKH.

X?{ad.n = 48,

564. B pesysbraTe AAMTENLHOTO XPOHOMETPaXKa BpeMeHH
c6OpKM y3Ja Ppa3HYHBIMH CGOpLIMKAMH YCTAHOBJEHO, YTO
Aucnepcusl 3TOro BpeMeHH O =2 muH®. Pe3ysabraTthi 20 Ha6-
mojJeHuil 3a paGoroil HOBHYKA TaKOBBI:

BpeMs CGOPKH OAHOTO
y3ja B MHHYTax x; 56 58 60 62 64
4acToTa n, 1 410 3 2

MexHO am npu yposHe 3Hauumoct 0,05 cyuTaTth, YTO HOBH-
40K paloTaeT PUTMHYHO (B TOM CMbLICJe, YTO ZHCIEPCHs
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3aTpayuBaeMOro HM BpeMEHH CYLIECTBEHHO He OT/IHYaercs
OT JUCNIEPCHH BPEMEHH OCTaJibHbIX COOPLIMKOB)?

Ykaszauue Hyaesas runoresa Hy: 0% =0,=2; KoHKypHpylomas
runoresa Hy: 0% # g [lpuuaTs u;=x;—60 1 BHUHCAHTS Sy.

565. IlapTus wusfenuit npuHMMaeTcs, ecaM JUCOEPCHS
KOHTPOJIMpYEMOr0 pa3Mepa 3Ha4YUMO He mpesbiuaer 0,2.
Wcnpaenennas BbIGOPOYHAs AuCNepCHs, HafijeHHas MO BH-
Gopke o6bema n =121, okasanach paBHoili s% = 0,3. MoxHO
JIM TIpHHATb NapTio NMpH ypoBHe 3Hauumoctu 0,01?

Pewenne. Hynesas runotesa Hy o%=04=0,2. Koukypupyio-
wmas runoresa Hy: o2 > 0,2,
Hafinem HaGnionaemoe sHaveHue KPHTepHS:

yha6n=(n—1)-sx /068 =120-0,3/0,2= 180.

KoHKypHpylowas runoresa umeer BHA 02 > 0,2, caepoBaTelNbHO,
KpHTHYeCKas ob6aacTb npasocTopoHHAs. Ilockoabky B TaGauue npuaoxKe-
HHSL 5 He COAEPXKHTCHA yuCJa cTelleHelh cBoOGoam k=120, naltneM Kpuru-
YeCcKyl0 TOYKY NPHGJHXKEHHO M3 paBeHCTBa Y HicoHa — I uanepru:

Xip (@ k) =k [1—2/(9k) 420 VIIOR)].

Hafiziem npeasapute/bHO (YUHTHIBAS, YTO MO yeao0BHio & =0,01) 2, =
= 29,01 H3 PaBEHCTBA

@ (20.01) =(1 — 20)/2 = (1 —2-0,01)/2 =0,49.

Tlo Ta6auue ¢pynxuuu Jlannaca (cM. NpHAOKeHHe 2), HCNOAbIYA JHHed-
HYIO HHTePNOJISAUHIO, HAXOMHM: 2g,0;=2,326. Iloactapus k=120, z, =
=2,326 B dopMmyay Yuicona— [uabdeprn, noayunm yxp(0,01; 120) =
= 158,85. (910 npuGAHKeHHe AOCTATOYHO Xopowee: B GoJee NOJHBIX

Tabauuax npusefeHo sHavenue 158,95). Tak kax x?,,g,. >xﬁp—uyne-
BYIO THNOTe3y oTBepraeM. [1apTHIO MPUHATL HeJb3A.

566. Pemutb 3apauy 565, NpUHAB YpPOBeHb 3HAUUMOCTH
o =0,05.

§ 4. CpasHeHne pAsyx cpepHMx reHepanbHuix
COBOKYNHOCTEH, AMCNEPCHM KOTOPLIX M3BECTHLI
(Gonbwne He3zasMcumblie BLIGOPKM)

OGo3nauyum uepes n U m o6beMnl Goabwux (n > 30, m > 30) Hesa-
BHCHMBIX BbIGOPOK, NO KOTOPHIM HaiilleHhl COOTBETCTBYIOHULHE BHIGOPOYHLIE
cpeptne x H y. [enepaaburie aucnepcuu D (X) u D (Y) usBecTHml.

Mpasuno 1. [Jan mozu «mobui npu 300UHHOM YPOSHE SHAYUMOCTU
nposepums Hyaesyto zunomesy Hy: M(X)=M(Y) o pasencmse mamema-
muveckux oxudanuil (zeHepasbHelx cpeduux) 06yx HOPMAAbHOIX 2eHe-
PANbHBIX COBOKYNHOCMEL C u3secmHuiMU Jucnepcusmnu (6 cayuae 6oasuiux
enibopox) npu Kouxypupyroujed eunomese Hy: M(X) # M(Y), nado
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sviucaums Habaodaemoe 3navenue Kpumepus
iy
V D(X)/n+D(Y)/m
u no mabaiuye gynxyuu Jlanaaca nalimu Kpumudeckyo moury 2yp U3

pasexcmea
D (24p) = (1 —a)/2.

Ecau | Zgags | < 2up— Hem ocroeanudl omseperyms Hyaeayo zunomesy.
Ecau | Zyaga| > 2xp— Hyaesyw 2unome3y omsepearom.

Mpasuao 2. ﬁpu Kxoukypupyowet 2unomese Hy: M (X) > M(Y)
Hax00aAm Kpumuieckyo mouxy zy, no mabauye gynxyuu Jlansaca u3

pasercmea
D (24p) = (1 —2a)/2.

Ecat Zyagq < 2yp—Hem OCHOBAHULG OmGepeHymb Hyiesyio aunomesy.
Ecau Zyagy > zxp— HYAeSYIO 2unomesy omeepeaiom.

fipasunoe 3. ITpu xonxypupyrowei cunomese Hy: M (X) < M(Y)
HAXO0RM <6CROMOSAMENLHY IO MOYKY® 2y 10 Npasury 2. Ecau Zyagy > —2yp—
Hem ocrosanu il omeepeHymo nyaesyro zunomesy. Ecau Zyagq < — 2xp —
HyAesyio eunomesy omeepearon.

Zyaga =

567. Ilo aBYM He3aBUCHMMBIM BBIGOpKaM, OGBEMH KOTOPHIX
n=40 ¥ m =>50, U3BJICYCHHBIM H3 HOPMAJIBHHX reHepa/bHHX
COBOKYMHOCTel, HafileHnl BHGOpouHHe cpepune: x =130 u
y=140. Tenepanbunie aucrnepcuu ussectan: D (X)= 80,
D (Y)=100. Tpebyercsa npu yposHe snauumoctd 0,01 npose-
puth HyseByio rumnoredy Hy: M (X)=M (Y) npu KoHKypu-
pyloweit runorese H;: M(X) == M(Y).

Pewen ue. Haiinem nabmoiaeMoe 3HaueHHe KPHTEpH#:

P x—y ___1%0—10 o
" Y DXynt D(V)im ¥ 8040+ 100/50
Ilo ycaoeuio, KOHKypHpyiOllasi Tunore3a uMeeT BHA M (X) # M (Y),

NO3TOMY KPHTHYeCKas 06JacTb— ABYCTOPOHHAR.
HafineM npaByl0 KPHTHYECKYIO TOYKY H3 PaBeHCTBa

D (24p) =(1 —@)/2=(1—0,01)/2=0,495.
Mo tabauue ¢pyHkuHu Jlanaaca (cM. NpPHJIOKEHHEe 2) HaXOnHM
pr=2,58.
Tak Kak |Z,,6,| > 24p» TO B COOTBETCTBUM C NpPaBHJIOM |
HyJIeBylO THMOTe3y oTBepraeM. JIpyruMu cjoBamH, BLIGOPOY-

Hble CpPefHHe pas3/iM4aloTCsi 3HaYHUMO.
568. Ilo BhiGopke of6beMa n=30 HaiijeH cpefHull Bec

x=130 r u3zenuii, U3rOTOB/JEHHBIX Ha NepBOM CTaHKe; IO

BhiGOpKe oGbeMma m = 40 naiizien cpeauuii Bec y = 125 r usge-
Jiil, U3rOTOBJNIEHHLIX H2a BTOPOM CTaHKe. ['eHepaJjbHble Auc-
nepcun u3BectHol: D (X)=60r?, D (Y)=280 r? Tpebyercs,
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npu yposHe 3HauHMocTH 0,05, npoBepUTb HYJIEBYIO THIOTE3Y
H,: M(X)=M(Y) npu xoukypupyiome# runorese M (X) =
= M (Y). Ilpennonaraercsa, 4to cayyadHble BeJqH4HHbl X H
Y pacnpegpesnienbl HOpMaJbHO H BbiIGOPKM He3aBUCHMEI.

569. Ilo BbiGopke 0Gbema n =50 HalileH CpeAHUiT pa3Mep

¥x=20,1 MM JHaMeTpa BaJIMKOB, H3TOTOBJEHHbIX 2BTOMaTOM
Ne 1; no BmiGopke o6bema m =50 HafineH cpeaHuii pasMep

y=19,8 MM gnaMeTpa BaJIMKOB, H3rOTOBJIEHHBIX aBTOMAaTOM
Ne 2. I'enepanbHbie gucnepcuu uspects: D (X) = 1,750 mm?,
D(Y)=1,375 mu?. Tpebyerca, NpH YpOBHE 3HAYHUMOCTH
0,05, npoBeputh HyJaeBywo rumnoredy H,: M(X)=M () npu
KOHKYpHupyiowei runorese M (X) %M (Y). IIpeanonaraercs,
4TO cJy4YaliHble BeJH4YHHB X H YV pacnpejenieHbl HOpMaJbHO
1 BBIGOPKH HE3aBHCHMHI.

§ 5. CpasneHne AByXx cpepHmx
HOPManbHbLIX reHepanbHLIX COBOKYNHOCTEHN,
AMCNEepCcHM KOTOPLIX HeM3BeCTHbI
M OfMHAKOBBH [Mansie HelaBMcHMbie BbIGOpKH)

O6o3naynm uepes n H m OOBEMB MajdblX HE3aBHCHMBIX BLIGOPOK
(n < 30, m < 30), no KOTOphLIM HaiiieHH COOTBETCTBYIOLUIHE BHIGOPOUHHIE
CpelHHe X H y H HCNpaBJeHHble BUGOPOUHbIE AHCNEPCHH sk u s}. Tene-
paJbHple JHCNEPCHH XOTH M HEH3BECTHbl, HO MPeANoJaraloTci OAMHAKO-
BbIMH.

Mpasuao 1. [Jas moev umober npu 3a0uHHOM YPOGHE 3HAYUMOCMU
a nposepums Hyaesyio cunomesy Hy: M (X)=M(Y) o paserncmse mame-
mamuseckux 0vudanuil (2eHepanbHbix cpeOHUx) 08YX HOPMUAALHOIX COBO-
Kynnocmeti € Heu3secmHbiMu, HO OOuHaxosvimu ducnepcusmu (8 cayuae
MAABX HE3Q8UCUMBLX BUGOPOK) npu KORKYpupyouert eunomese Hy: M(X) #
# M(Y), nado ewucaums nabaodaemoe 3HaYeHUE Kpumepus

¥—7 l/ nm(n+m—2)
(n—1)sk 4 (m—1)s¥ n+m

u no mabaiuye xKpumutieckux mowex pacnpedesenus Cmowodenma, no 3a-
OOHHOMY YPOBHIO SHAYUMOCTU O, NOMEWEHHOMY 8 8epxHell cmpoxe mab-
Auyn npusoxenus 6, u ducay cmenened ceobodn k=n-+-m-—2 Hadmu
Kpumudeckyio mouxky tppyer.xp (% k). Ecau | Tuagg| < tppyer.up (% £)—
Hem OCHOSQHuULL oOmeepeHymb HYyaresyw eaunomesy. Ecau |Tyaen| >
> Ippycr.xp (0 k)—Hyresyro eunomesy omeepaaion.

Mpasuno 2. ITpu xouxypupyowed sunomese M(X) > M(Y) naxodam
Kpumu4eckyro mouky !npapocr.xp (0 k) no mabauye npuroxcenus 6 no
YPOBHIO 3HAYUMOCMU O, NOMEUEHHOMY 6 HUN Hell cmpoke mabauys, u
wucay cmeneneid cgo60det k=n-+m—2. Ecau Tyagy < Inpagocr.xp—Hem
ocHo8aHull omeeperyms Ryresyro eunomedy. Ecau Tyagy > npasoct.xp—
HYAesyro 2unomesy omsepearom.

NMpasuno 3. [Ipu xonkypupyrowed eunomesze M (X) < M(Y) naxodam
CHAY404Q KpUMUMeCKYl6 mo4KY Inpapoct,xp A0 nNpasusy 2 u noaqeasom
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tnegocrp.xp=_lnpasoc-r.xp- Ecau Tyagx > — {panocr.xp —HemM ocrosa-
Huti omsepenymb Hyaesyio eunomesy. Ecau Tyags <~ tnpanocr.xp —
Hyae8yw 2unomesy omgepzaiom.

570. ITo 1ByM He3aBHCHMBIM MaJsibiM BHIGOpKaM, OGBHEMBI
KOTOpHX n=12 ¥ m=18, H3BJeueHHHIM H3 HOpPMaJIbHbIX
reHepaJjbHbX coBoKynHocreih X d Y, HafiieHn BHIGOpPOYHbBIE

cpeanue: x=31,2, y=29,2 u uchnpaBjeHHbHE AHCNEPCHHU:
s%=0,84 u s}, =0,40. Tpebyerca npu ypoBHE 3HAYHNMOCTH
0,05 npoBepuTb HyJeByio runoresy Hy,: M (X)=M(Y) npu
KoHKYypupyiowe#t runorese H,;: M(X)s=M(Y).

PeweHxue. Hcnpabrennsle AMCNEepPCHH pasjHYHM, NOITOMY MNpo-
BEpPHM NpeiBapHTENbHO THIOTE3Y O PaBeHCTBE I'eHepaJibHBIX AHCHEpCHIi,
ucnoabays kpurepuii ®uumepa— CHegexopa (cm. § 2).

Hafinem orHowenHe GoJbuieli AHcnepcHH K MeHbwel: Fyagy =

2 2
= 0,84/0,40 =2,1. Tucnepcus sx 3aHauyuTeAbHO GoJbllle AUCAEPCHH Sy, MO-
9TOMY B KauecTBe KoHKypupyioueil npumem runoresy Hy: D(X) > D(Y).
B stoM cayuae KpHTHYeckKas o06JacTb— npaBocTopoHHssA. [To TaGanue
NPHJIOKEHHR 7, MO YPOBHIO 3HauuMOocTH oo=0,00 W uHcaaMm cTeneHefi
cBoboabnl Ry=n—1=12—1=I11 u ky=m—1=18—1=17 naxonum
KprTHUeCKYI0 Touky Fyp(0,05; 11; 17)=2,41.

Tak kak Fy,6, < FI:(p'—HeT OCHOBAHH{i OTBEPTHYTb HYJI€BYIO T'HAO-
Te3y O PaBeHCTBe reHepaJbhbiX AucnepcHi. [Ipeanonoxkenne o paseHcTse
retiepaJbHLX AHCNepcHil BHNOJHAETCHA, NOSTOMY CPaBHHM CpeiHHe.

BIYHCAHM HabaiofaeMoe 3Hayenue kputepHs CrblojeHTa:

x—y . 1/n~m(n+m—2).
Vir—1)s+m—1) sy ntm

ToACTaBHB YHC/AOBbIE 3UAYEHHH BXONAMWHUX B 3Ty (GOPMYJaYy BeJNHUYHH,
nonyyum Tyae,=7,1.

Tlo ycaoBHIO, KOHKYPHPYIOWIasi runotesa uMeet sua M (X) # M (Y),
NO3TOMY KpPHTHYecKas 006J1acTbh — ABYCTOPOHHSA. [1o YPOBHIO 3HaYUMOCTH
0,05 u uyucay creneueit cso6oant k=n-+m—2=12-4-18—2=28 naxo-
ZHUM 10 TaGAHLE NPHJIOKEHHS 6 KPHTHYECKYIO TOUKY pgyer, kp (0,05; 28) =

Tha6a=

Tak Kak Tyaga > psyer.xp—HY/IEBYIO THINOTE3y O PaBEHCTBE CPel-
HHX oTBepraeM. JIpyruMH c/IOBaMH, BLIGOPOYHBIE CPeAHHE DPa3JHYaloTCH
3HAYHMO.

571. Ilo gByM He3aBHCHMBIM MaJibIM BHGOPKaM, OGBEMBbI
KOTOphIX n=10 U m =38, U3BJEYEHHBIM H3 HOPMaJIbHBIX
reHepajibHbIX COBOKYIHOCTEH, HalileHb BEIGOPOUHBIE CPEeAHHE:
x=142,3, y=145,3 u ucnpasneHHbie Aucnepcuu: sk =2,7
u s} =3,2. Ilpu yposue snauumoct 0,01 mpoBeputb HyJe-
Byto rumoresy Hy: M (X)=M (Y) npu koHxkypupyioweil ru-
norese H;: M(X)s=M(Y).

Y kasaunue. [lpenpapureabHo NPoBepHTb PABEHCTBO AMCNEPCHE,
HCNOMLSYA Kputepult Puwepa — Cuegekopa.
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572. V3 aByx napTuil u3jgenud, U3rOTOBJEHHHIX Ha ABYX
OJAMHAKOBO HaCTPOEHHLIX CTaHKaX, W3BJeYeHH MaJbie Bbl-
6opkH, 06beMbl KOTOpHX n=10 u m=12. Tlonydenn cJe-
AYIolHe pe3yJbTaThl:

KOHTPOJNIUPYEMbil  pa3Mep

u3jennl mepsoro cranka x; 3,4 3,5 3,7 3,9
yacrota (uucao wusgenudt) n;, 2 3 4 1
KOHTPOJIMPYeMHi  pa3mep

u3jenui Broporo craHka y; 3,2 3,4 3,6
4acToTa m 2 2 8

Tpe6yerca npu yposue sHauumoctu 0,02 mpoBepuTh rumo-
tesy Hy,: M(X)=M(Y) o paBeHCTBE CpeJHHX pa3MepoB
u3jesnil npu KOHKypupyioue#t runorese H,: M (X)%= M (Y).
Ilpennonaraerca, 4ro cayuaiHbie BesndnHel X U Y pacnpe-
JeNieHbl HOpPMaJibHO.

Pewenune. Ilo dopmynam
i=Qnix)n w g= m)im

HaftaeM BuGopounble cpexxue: x=3,6, y=3,5.

Jas ynpoweHHst BHIYHCJEHHA HCNpaBJAEHHHLIX AHMCNEPCHA nepeiineM
K YCJOBHLIM BapHaHTtaMm u;=10x;—36, v;= 10y;—35.

TTo dopmyanam

St —[ D niwPln 2 X mgi—[ D mu;]tm

n—1 H = m—1

2
Sy=

HaitaeM s§=2,67 H 55=2,55. CaenoBarensHo,
sk =s3/102=2,67/100=0,0267, s¥ = s5/102=2,55/100 = 0,0255.

Takum o6pasoM, HCNPaBJEHHbIE AUCTEPCHH Pa3JiHYHB; paccMaTpH-
BaeMblfi B 3TOM Naparpade KpHTEePHil NpeAno/araer, uTo IeHepaJbHule
JAHCNEPCHH ORHHAKOBbI, MOSTOMY HAJ0 CPaBEHMTb AMCNEPCHH, HCNOJb3Ys
kputepuit Ounwepa —Chegekopa. CaesaeM 510, NPHHAB B KAYeCTBe KOH-
kypHpyiotleft runoteanl Hy: D(X) # D(Y) (cm. § 2, npasuao 2).

Haiiaem HaGmiofaeMoe 3Havenue KpHTepHs: Fyaeq =0,0267/0,0255 =
=1,05. Ilo tabanue npunoxkesus 7 naxomuM Fyp (0,015 9; 11)=4,63.
Tak KaK Fyaeq < Fyp—AHCIIEPCHH PA3/IHYAIOTCH HE3HAYHMO H, CHAEJO-
BaTeJbHO, MOXHO CYHTaTh, YTO JONYlleHHE O PaBEHCTBE I'eHepaJbHBIX
JAUCNEPCHA BLIMOMHSETCS.

PaBHHM CpelHHe, AJf 4Yero BLIYHCAHM HaGMIOfaeMOe 3HaueHHe
kpurepus CrbiofeHTa:

Toaga= x—y ]/n-m(n+m—2)

BaGa - . e e ——
Vin—1) sk+(m—1)s¥ nt-m

TMoacraBue B dopMysy uuchoBble 3HaueHuss BXOZAWMX B HEe BeJH-

4uH, noayuuM 7 ya65=1,45.
IMo ycnoBHiO, KOHKypHpylowas runore3a uMeer Bug M (X) # M(Y),
NoSTOMY KpHTHYecKas 06aacTh— asycropornss. Ilo yposHio snauumoctd
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0,02 u yncay creneneii ceo6oin k=n-+m—2 =104 12—2=20 naxoaum
no Tabauue NPHIOKEHHS 6 KPHTHUECKYIO TOuKy ? asyer.xp (0,02; 20) =

Tak Kak Tyagy < ppyer.xp—HET OCHOBAHHA OTBEPrHYTh THNoTE3y
o pasenctBe cpeaiux. Takum o6paszom, cpepnne pasmepw Hajenuit cy-
L1eCTBEHHO HE pasHyaloTCH.

573. Ha yposue snauumoctu 0,05 TpeGyercs npoBeputh
HyJaeBylo runoresy Hg;: M (X)=M (Y) o pasenctse rene-
paJbHLIX CPeJHHX HOpPMasbHHX COBOKYMHocTedd X u Y mpu
KOHKYypHpywome# runorese H,: M (X) > M(Y) no mannm
He3aBHCHMBIM BLIGOpKaM, 06beMbl KOTOPbIX n= 10 u m = 16.
TonyueHbr caepylomue pe3y/bTaThi:

x 12,3 12,5 12,8 13,0 13,5 y, 12,2 12,3 13,0
nn 1 2 4 2 1 m 6 8 2

Ykasanue. llpeasapureqbHO NPoBepHThL HYJIeBYIO THnoTesy H:
D(X)=D (Y) o paBcHcTBe reHepasibHLIX AHCNEPCHH NPH KOHKYPHpYIO-
weft runotese Hy: D (X) > D(Y) (em. § 2).

§ 6. Cpasienne Bbibopounoil cpepmed
€ rMnoTeTHYECKOH reHepanbHON
cpepHeil HOPMaNbHOH COBOKYMHOCTM

A. JlncnepcHs rerepaabHoil cosoxynuocTH u3Bectha. [lpasuao 1.
Haa mozo «mobbt npu 300aHHOM YPOBHE 3HAYUMOCIIL O NPOBEPUMD HYAe-
eyt 2unomesy Hy: a=ay 0 pasercmsee eeneparvrod cpedueid a Hopmais-
HOU cosoxynHocmu c ussecmuoli ducnepcued 62 sunomemuseckomy (nped-
NnOAG2ACMOMY) 3HAYEHUIO Qg npu Koukypupytowed zunomese H,: a # a,
Hado evinucaume Habaooaemoe 3Hauerue Kpumepus

Va2V

u no matGauye ¢ynxyuu Jlanaaca Haldmu Kpumuseckyrw mouxy uyp Osy-
cmoponHel kpumuyeckod obracmu u3 pasencmsa

@ (uyp) =(1 —a)/2.
Ecan |Ugasa| < ugp—HeT OCHOBaHHA OTBEPrHYTb HYJEBYIO THIO-
veay. Ecam | Ugaga| > Uxp—HyN€BYIO THNOTE3Y OTBEPTaiorT.
Mpaenao 2. [lpu xouxypupyrowei eunomese Hy: a > ay kpumudeckyro
mouxy npasocmoporHel Kpumuwueckod obaacmu HGX00Am u3 paseHcmea
D (uyp)=(1—20)/2.

Ecau Upagy < Uyp—Hem 0CHOBAHUL OMBEPEHYMSE HYAEBYI0 2Unome3sy.
Ecau Ugagn > Uyp—Hyaesylo 2unomesy omeepearont.

Mpasuao 3. [Tpu rxouxypupyouwed eunomese Hy: a < ay crauara
Haxo0am 6cnoMO2AMEAbHYI0 KPUMUHECKYI0 MO4KY Uyp 1O npasusy 2, a
3amem noAQ2alOMm 2PARUYY AEB0CMOPORHEN Kpumuxeckod obaacmu

.
qu = -— uxp.

Ecau Upgagg > — yp—Hem OCHOBQHUI OMEeP2HYMb HYAESYIO 2uno-
me3sy. Ecau Ugagn <— Uyp—Hyresyro zunomesy omsepaarom.
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MomsocTe KpuTepHs NposepkH HyJesoit runortesn Hy: a=ay 0 pa-
BEHCTBE TreHepPaJbHOM CcpelHeli THNOTETHYECKOMY 3HAUeHHIO Qg NP H
H3BeCTHOM CPelHEM KBaAPDATHYECKOM OTKJIOHEHHH O
HaXoAAT B 3aBHCHMOCTH OT BHJAAa KOHKYPHpYoiuefi rHROTesh.

Ipu konkypupyioweit rumnorese H;: a > a, 4451 THNOTETHYECKOTO
3HaYeHHH TreHepanbHOM cpenMelr a=a; > Gy MOLHOCTb NPaBOCTOPOHHETO

KpHTepHS
1—B=0,5—@ (ugp—A>), (%)
THe uyp HaxopAT H3 paseHcTBa @ (uyp) =(1—22)/2, A =(a;—ay) Vnl/e.
[Tpy pasaMyHEIX 3HAYEHHAX @; QYHKUMA MOWHOCTH OAHOCTOPOHHEro
KpHTepHs
g (a) =0,5—@ (uyp—A).

Ipu koukypupymowe#t runorese Hy: a # ay AAA THNOTETHUECKOTO
3HayeHHsl TeHepa/bHOH cpelHel a=a; MOMHOCTb ABYCTOPOHHEro KpH-

Tepus
1 —=p=1—[® (agp—A)4- D (up+ )], (»%)
TIe Uygp HAXOAAT H3 paseHcrsa @ (uyp)=(1—a)/2, A=(a;—a,) V'n/o.
[IpH pasAHYHBIX 3HAaYeHHSX a; GYHKLUHSA MOUIHOCTH ABYCTOPOHHEro KpH-
TepHs
My (ay)=1—[O® (uxp—)")"l'd) (uxpt ).
B dopmyaax (») u (»#)

1

Vn

574. W3 HopmansHO# reHepasbHOH COBOKYMHOCTH C H3-
BECTHHIM CpEIHHM KBaJpaTHYeCKHM OTKJOHEHHWeM ¢ =5,2
u3BjieueHa BbiGOpka o6veMa n =100 u no Helt HaligeHa
BhiGopouHasi cpeansas x = 27,56. TpeGyercs npu ypoue
sHayumocty 0,05 mpoBeputh HyseBylo rumoresy H,: a=
=a,==26 npu KOHKypupyolleii runorese H,: a=%26.

X
D (x)= 5‘ e~ ?/2 dz—¢ynxuns Jlanaaca.
b

Pewenne. Haltnem nabnionaemoe sHaueHHe KpHTepHs:
Unaa=(%—as)- V'n/0-+(27,5—26)- ' T00/5,2=3.
Mo ycaosHio, KOHKYPHPYIOIWLAf THNOTe3a HMeeT BHA a # d4,, No-
9TOMY KpHTHUecKas 06/1aCTb — LBYCTOPOHHSAS.
HafineM KpHTHYECKYIO TOYKY H3 PaBeHCTBA,
D (uyp)=(1 —a)/2=(1—0,05)/2=0,475.

To Ta6auue gpyukunu Jlanaaca (cM. NpHJIOKEHHE 2) HAXONHM Uyp=1,96.

Tak KaK Uyagq > Uxp—HYNEBYI0 THNOTE3y OTBEPraeM. YIrHMH
c/l0BaMH, BHIGOPOYHAS H THNOTETHYeCKas reHepaibHasf CPelHHE Pa3aiau-
YaloTCA 3HAYHMO.

575. a) W3 wHopmanbHOH reHepasbHOR COBOKYMHOCTH
C M3BEeCTHBHIM CPeIHUM KBaJAPaTHYECKHM OTKJIOHEHHEeM O = 40
u3BJieyeHa BHIGOpKa o6beMa n=64 ¥ mo Hefi HafineHa Bu-

Gopounas cpeauss x = 136,5. TpeGyercs mpu ypoBHe 3Ha-
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yumoctH 0,01 mpoBeputb HyseBywo runoresy H,: a=a,=
= 130 npu KoHKkypupyiomeH runorese H,: a==130.

6) PewnTth 3Ty 3ajauy NpH KOHKypHpYIollled rumorese
H,: a> 130.

B) YCTaHOBJIEHO, YTO CpeiHHH Bec Tab/eTKH JieKapCTBa
CHJILHOTO JeficTBUR JoJKeH OhiTh paBeH a,= 0,50 mr. Bui6o-
pouHasa npoBepka 121 Ta6jeTku MOJYYeHHOH MapTHH JieKap-
CTBa NOKasaja, 4TO CpelHHH BeCc TabneTKu 3Tofi mapTHU

x=0,53 mr. TpeGyercs npu yposHe sHauumoctH 0,01 npo-
BepUTh HyneBylo rumoresy H,. a=a,=0,50 npu KoHKypH-
pytowmeii runorese f,: a > 0,50. MHorokparHeiMH npejBapH-
TeJbHBIMH ONLITaMH N0 B3BELUHBAaHHUIO TaGJETOK, NOCTaBJjse-
MBIX (papMaileBTHYECKUM 32BOJOM, GbIIO YCTAHOBJIEHO, YTO BeC
TaGJeTOK pacnpefieieH HOPMaJbHO CO CpPeAHHM KBajpaTH-
yeCKHM OTKJoHeHHeM ¢ =0,11 wmr.

576. a) Ilo BLiGOpKe 06BEMa 1, H3BJIEUEHHOH U3 HOPMAJIb-
HOM TreHepasibHOA COBOKYMHOCTH C H3BECTHBIM CpeJHHM KBaj-
paTH4eCKHM OTKJOHEHHEM O, HaiijieHa BHIGOpOYHas CpeiHss

x. Ilpn ypoBHe 3H4UMMOCTH o TpeGyercs: 1) HaHTH KpHTH-
YecKylo o6/acTb, €CJH NpOBepsieTCs HYyJeBas rumoresa H:
a=4a, 0 pPaBeHCTBe reHepa/ibHOR CpefiHell a THNOTETHYECKOMY
3HaYeHUI0 a, NpH KOHKYpHpyiollell runorese H,: a > a;
2) Ha#TH GYHKLUHIO MOILHOCTH PacCMaTPHBaeMOro KpuTepus,
NpPUHAB B KauyeCTBe apPryMeHTa THNOTETHUECKOE 3HAYeHHE
reHepasbHOfi cpeaneii a=a, (a, > a,); 3) y6eautbcsi, 4TO
yBeJIHyeHHe 06beMa BHIGODKH BJeHeT YBeJIHYeHHe MOLIHOCTH
Kputepus; 4) y6eauThCs, YTO YBeJHUYEHHE YPOBHS 3HAaUHMO-
CTH BJIeYeT YBeJHUYEHHE MOWHOCTH KPUTEpHS.

Pewenmune 1) Konxypupyiomasa runoresa HMeeT BHAL G > @y
no3TOMY KpHTHYeCcKas OﬁﬂaCTb—llpaBOCTOPOHHﬁﬂ. ”CI!OJ]I:S}'SI npasuno 2,

HaftJleM KPHTHYECKYIO TOUKY Uyp U3 pasenctBa @ (uyp)=(1—20)/2. Cire-
IOBaTeNbHO, NPaBOCTOPOHHAS KpPHTHYecKas o06JacTb ONpefesinerca He-

X—a
paBenctBoM U > uyyp, HAN MOAPOGHEe G_VrTo- > uyp. Orciona

%> thep (0/ V) + a0
[lpn sTHX 3HaYeHHAX BHIGOPOYHOH CpexHeA HyJeBas IuWnoTesa OTBep-
raercsi; B 9ToM cMuicae X =uyp (0/ ¥ 1)+ a, MOXHO paccMaTpHBaTh Kak
KpHTHYECKOe 3HaueHHe BHIGOPOUHOM cpenmeil.

2) Ias T0r0 4TOOH BHIYHC/HTL MOHIHOCTb PAacCMATPHBAEMOTO KPHTe-
pHA, MPelBaPHTENbHO HaiijeM €ro 3HaueHHe NPH YCJAOBHH CNPaBeldnBOCTH
KOHKypPHpYIOulefi THNOTe3bl (T. €. NPU @ =4, ), NOMOKHB X == Uiy (o/Vn)+
+ ap: _

vZ=a _uplo/Va)ta—ai_, _ai—a,

oIV oIVn eV
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Takum o6pasom,
U=uyp—A, rae A=(a;—a,) ¥V n/o.

Mpu U > uyp—A HyneBasn THIOTe3a OTBepraeTcs, MOSTOMY MOHI-
HOCTh PacCMaTPHBAEMOTO KPHTepHA NpH a=a, paBHa
1—B=P (U > ayg—~A)=1—P (U < ugp—A)=
=1—[P(—w <U<0)+PO<U < up—A)=
=1-[054+® (uxp—A)] =0,5—@ (u,p—A).
Kaxaomy 3HaueHHIO a; COOTBETCTBYET ONpefeneHHOe 3HayeHHe MOMI-
HOCTH, TNO3TOMY MOLLHOCTb KPHTepHA ecTb (PYHKUHA OT a,; 0603HAUUM

ee yepe3 7y (a1)-
Hrak ucKomasi MOLLHOCTb NPaBOCTOPOHHEr0 KpHTepHs

y (a|)=0,5—® (u,‘p-—l),
rae @ (x)—dyukuna Jlanaaca, A= (a,—ao) ¥ n/6, uyp naxonar us pa-
perctBa @ (uyp)=(1—2a)/2.

3) YGeauMcsa, u4TO yBeauueHue OGheMa BHIGODKH BJeueT yBe/Hde-
HHe MOIIHOCTH Kputepusa. IlefiCTBUTENbHO, H3 COOTHOWEHH A =

= (a;—aqy) ¥V n/0 BHZHO, uTO yBeaMueHHe OGheMa BHGOPKH NPHBOAHT
K YBE/NHYEHHIO BeJHYHHH A, a 3HAYHT K YMEHBINEHUIO BEIHYMHH apry-
MEHTa Uyp—A H TeM CaMLIM K yMeHbLIEHHIO 3HaueHHs ¢yHKuuu Jlanaaca
O(uxp—i) (® (x)—Bo3pacTaomasn GyHKUUA) M, CJAEROBATENLHO, K
yseandeHuio momHoctd 1 —pB=0,5—®@ (u,p—A).

4) Y6eanmcs, 4TO yBedHYeHHe YPOBHA 3HauMMOCTH o BJeueT ype-
AHYeHHe MOWHOCTH KpHTepHdA. J[leACTBHTENbHO, H3 COOTHOWEHHS
@ (ugp)=(1—2a)/2 BHAHO, 4YTO yBeNHuEHHe & NMPHBOAHT K yMeHblue-
UHIO Uyp, 4 SHAUHT K YMeHbUIEHHIO BeJUUMHH apryMeHTa Uyp—A u B
urore K yBeqHueHH!0 MOIMHOCTH 1 —f =0,56—@ (uyp—A).

6) Ilo BuGopke obbveMa n =16, H3BJEYEHHOH H3 HOp-
MaJIbHOM reHepaJibHOH COBOKYMHOCTH C H3BECTHBIM CPEeIHHM
KBaJpaTHYECKHM OTKAOHEHHeM O =4, NMpH ypOBHEe 3HaYHMO-
ctu 0,05 nposepserca HyaeBas rumore3da H,: a=gq,=2
O paBeHCTBE reHepaJ/ibHOH CpelHed @ rHMOTeTHYECKOMY 3Ha-
YEHHI0 ga,=2 mnpH KOHKypupylowel runorese H,: a> 2.
TpeGyerca: 1) Ha#TH MOUHOCTb TPABOCTOPOHHErO KPHTEPHS
NPOBEPKH PacCMaTPHBaeMOfl I'MIOTE3bl A/ THIIOTETHYECKOTO
3HayeHHs reHepa/sbHO#l cpelHedi a=gq, =3, 2) HaliTH o6beM
BLIGODKH 1n,, MPH KOTOPOM MOIIHOCTb Kputepus pasHa 0,6.

Pewenue. 1) Ucnoavayem dopmyay

1—B=0,5—® (uyp—A). ()

Io mpaBuay 2 HalizeM KPHTHYECKY!0 TOYKY NpaBOCTOpPOHHeli Kpu-
THYeCKOR 06MacTH Uyp=1,65.

Braucaum A, y4HTHBafg, 4TO, MO YCAOBHIO, @;=3, ay=2, n=16,
o=4:

A=(a—ai) V rjo=3—2) VI6/4=1.
Moacrasue uyp=1,656 1 A=1 B dopMyay (s), noayunm
1—B=0,5— (1,65 —1) =0,5— (0,65).
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Mo TaGauue dynxkuun Jlannaca (cM. npuaoxenne 2) vaxoaum @ (0,65)=
=0,2422. Hckoman Mowmuocts | —p=0,5—0,2422 =0,2578.

2) Jlaa oOTHCKannA «HOBOTO» O6beMa BLIGOPKH 73, TPH KOTOPOM
MOIIHOCTb KPHTepHA paBHa 0,6, naiijileM «HOBOe» 3HadeHHe mapamerpa A
(06o3saunm ero uepea A;) us cootHowenus 0,6=0,5—@ (1,65—A1,).

Orciopa
® (A, —1,65)=0,1.
IMo Ttabauue ¢ynkuun Jlangaca (cM. npudoseHHe 2) HaxoOzuMm A; —
— 1,65=0,253. CaenoBatennho, M:_-_!,903.
YuutniBas, 410 A; = (a; — ag) anlo, NpHYeM, NO YCJAOBHIO, a; =3,

ay=2, 0=4, noayunm 1,903=(3—2) ¥V ny/4. Orciona HCKOMH OGbeM
BHIGOPKH 1y =58.

B) Ilo BuiGopke o6beMa n =09, H3B/eYeHHOHl H3 HOpMaJb-
HOH TreHepaJibHOH COBOKYMHOCTH C HM3BECTHHIM CpeJHHM
KBa/JIpaTHYECKHM OTK/IOHEHHEM O =4, NpH YpOBHE 3HAYHMO-
cti 0,05 npoeepsiercss HysaeBas rumotesa Hy: a=a,=15
O paBeHCTBe reHepa/ibHOH cpejHefl a rMMOTeTHYECKOMY 3Ha-
yeHuIo a, =15 npu KoHKypupyiowe# runotese a > 15. Tpe-
Gyerca: 1) HaHTH MOWHOCTh MPABOCTOPOHHErO KpHTEpHS
ILJIsl FHNOTETHUECKOrO 3HAY€HHsl reHepanbHOfl cpelHeli a =
=a,=17; 2) Halith o6beM BLIGOPKH 71;, NPH KOTOPOM MOIL-
HOCTb KpuTepusa pasHa 0,8,

577. a) Ilo BniGopke o6bema n, H3BJAEUEHHOA M3 HOp-
MaJIbHOH reHepa/IbHOH COBOKYMHOCTH C H3BECTHHIM CPeIHHM
KBaJpaTHUECKHM OTK/IOHEHHEM O, HaiileHa BbIGOpOUHas

cpenusaa x. Ilpu yposHe 3HauumocTH « Tpebyercss HalTH
(YHKILHIO MOIIHOCTH KpPHTEpPHA MNPOBEPKH HYJEBO# TrHNO-
Te3nl H,: a=a, 0 paBeHCTBe IreHepaJbHOH cpejHedl a rumo-
TETHYECKOMY 3HauyeHMIO @, NpPH KOHKYypHpylolied rumorese
H,: a=a,5a,.

Pewenue. Kouxkypupylomas runortesa HMeeT BuA & # Qp, NO-
9TOMYy KpHTHYeckas o6JacTb— ABycTopoHHAst. Hcmoawnsys npasuao 1,
HafileM KDUTHUeCKYl0 TO4YKY uyp H3 paBeHcTBa @ (uyp)=(l—a)/2.
CarepoBaTe/IbHO, JABYCTOPOMHSIA KpDHTHYecKas o00JacTh OnpejenseTcs
uepaseHCTBOM | U | > uyy, uan noapoGuee
(x—a,)
o/Vn
Hailnem mMomHOCTL paccMaTpHBAaeMOTO KPHTEPHA, T. €. BepOATHOCTb

NoNajaHWsl KPUTEPHUA B KPHTHYECKYI0O OOAacTb NPH ZONYILEHHH, YTO
CrnpaBeAHBa KOHKYPHPYIOILasA THNOTe3a a=a; # &'

*—a
l—ﬂ:P( —=2|> up a=a1).
TipeoGpasyem BHpaxenue, CTOALIEE MOJ 3HAKOM MOMLY.JS:

o/Vn
x—ao_;—al a—ag__

oV oV g Vo oth

> e

222



X-—aj x___al—-ao
o/Vn' o/ ¥Vn
1—B=P (b+A| > ugp)=P (b-+A > typ)+P (0+A <—uyp)=

=P (b > uyg—M+P(b<—uyp—A)=
=[1—P (b < uyp—M]+P (6 < —ugp—A) =
=[1—® (up—N)]+ @ (_uxp—l)=l_m(uxp—x)—m(uxp*‘l)'

TaxuM 06pa3soM, MOIIHOCTL ABYCTODOHHEIO KDHTEPHS NpH a =4,
paBHa
J—B=1—[® (ugp—A)+ D (uyp+4)],

rae A=(a,—ao,) ¥ n/o.

Kax oMy 3HaueHHIO @; COOTBETCTBYeT OnpejejeHHOe 3HaueHHe MOLL-
HOCTH, NMOSTOMY MOIIMOCTb KPHTEpUs ecTb (YHKUHS OT @;; 0603HAYUM
ee 4epes Ny (ay).

Htak, HcKOMasi MOWHOCTE ABYCTOPOHHEr0 KPHTEpHS

7z {a1) =1 —[D (ugp—2A)+ D (uxp+1)],

rae @ (x) —dyukuna Jlanaaca, A= (a;—ao) VF/O, Uyp HAXONAT H3 pa-
BeHcTBa @ (uyg) = (1 —a)/2.

rae b= Hcnosb3ysi 5TH COOTHOIIEHHA, TONYYHM

6) ITo BuiGopke o6beMa n =106, H3BJEYeHHOA H3 HOp-
MaJbHOH reHepasbHOA COBOKYMHOCTH C H3BECTHBHIM CPEIHHM
KBaZIpaTHUECKHM OTKJIOHEHHEM 6 =205, mpH ypOBHe 3HayHMO-
ctu 0,05 nmposepsierca Hy.aeBass rumnoresa Hy: a=a,=20
O paBeHCTBE reHepaJbHOH CpelHed a rHMOTETHYECKOMY 3Ha-
yeHHo a,=20 npH KOoHKYpHpylowed runorese H,: a£20.
HailTu MOWHOCTL ABYCTOPOHHEro KpHTEPHs NpPOBEPKH pac-
CMaTpHBaeMOfi rHMoTe3bl IS THIOTETHYECKOro 3HAYeHHs
reHepajnHofi cpensedt a, =24.

PemeHue. Hcnoabsyem dopmyay
1—B=1—[0® (uxp—A) +® (uyp+A)]. ()

Mo npaBuay | nafineM KPHTHYeCKYIO TOHUKY uyp=1,96.
BriydcauM A, yuuThiBasi, 4TO, NO YCJAOBHIO, a@;=24, ay=20,
n=16, c=>5:

A=(ay—ap) V n/o=(24—20) V' 16/5=3,2.
MNoncrasus uy,=1,96 n A=3,2 B gopmyay (), noayuum
1—f=1—[®(1,96—3,2)4- D (1,964 3,2)] =1 + D (1,24) — @ (5,16).

Mo rabaune ¢ynkuun Jlanmaca (cM. npuaoXeHHe 2) HaXOAHM
O (1, 24)=0,3925, ®(5,16)=0,5. Hckomas momunocte 1—f=1-
+ 0,3925—0,5=0,8925.

B) Ilo BuiGopke o6beMa n =36, HM3BJEYEHHOH H3 HOp-
MaJIBHO# I‘EHepaJleOﬁ COBOKYIHOCTH C H3BE€CTHBIM CP€IHUM

KBaZ[paTHYECKHM OTKJOHEHHeM ¢=06, npH ypoBHe 3HauK-
moctd 0,01 mpoBepsiercss HyaeBas runotesa H,: a=a,=15
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fpH KOHKypHpylowe# runorese H,: as=a, Haiitu mom-
HOCTb JIByCTOPOHHETO KPHTepHs NPOBEPKH pacCMaTpPHBaeMoil
rumoTe3nl A7 THOOTETHYECKOrO 3HAYeHHA reHepanbHOMH
cpenneit a=a,=12. )

578. a) ITo BeiGopouHo#i MeAHaHe X NnpH ypOBHe 3HaYH-
MOCTH o TpoBepsAeTcs HyJaeBasd runotesa H, a=a, 0 pa-
BEHCTBE reHepaJibHOA cpefHell a rHNOTETHYECKOMY 3Haue-
HUIO @, NPH KOHKYpHpylomed runorese H,: a=*<a, Haftu
(yHKIHIO MOIIHOCTH R, (a,) paccMaTpHBaeMOro JABYCTOpOH-
HEro KpHTepHA.

Ykasauune. [Ipy Goabwux 3HayeHHsX oObeMa BHIGOPKH BhiGO-

pounas mepuaHa X pacnpefiesieHa MPHOAHKEHHO HOPMA/JbHO C MaTeMa-
THYeCKHM oxufianHeM M (X) H CpelHHM KBaADATHYECKHM OTKJOHeHHeM

g Kl
va VT

6) ITo BuiGopke o6beMa n = 50, n3BjaeyeHHOl U3 HOpMaJib-
HOl reHepaJbHOH COBOKYNMHOCTH C H3BECTHHIM CPeRHHM
KBaJ[paTHYECKNM OTKJIOHEHHEM G =05, NpH YpOBHE 3HAUKUMO-
ctu 0,05 nposepsaercs HysaeBaa rumoresa H;: a=a,=18 o
paBeHCTBe reHepasbHOH CpEIHeH a rHMMOTETHYECKOMY 3Ha-
yeHHI0 a,= 18 npH KoHKypupyiomei rumorese H,: a=18.
CpaBHUTb MOWIHOCTH JIBYCTODOHHMX KDHTEpMEB m,(a,) H
n, (@) npy a,=20. MoXHO JH NpPeABHJETb PE3YJALTAT CpaB-
HEHHUsl MOIIHOCTEH, He MPOU3BOAS BLIMHCJAEHHH?

B. Jucnepcha reuepaabHoft coBOKynHocTH Henw3specrha. Ecau puc-
nepcHsi resepajbHOd COBOKYNHOCTH HeM3BeCTHa (Hampumep, B CJyuae

MaJjbiX BHIGOPOK), TO B KadecTBe KPHTeDHR NMPOBEPKH HyJeBOR THNOTesu
NPUHHMAOT CAYYaRHYIO BEJUYHHY

T=(X—ag) V n/S,

1/' S aid—[D nixi]*/n

rae S= - —HcnpaBieHHOE CpeAHee KBaapa-

THYeCKOe OTKaOHeHue. Benuuwna T umeeT pacnpepeneHue CThiofeHTa ¢
k=n—1 crenensimu cBoGOALI.

NMpasuno 1. Jan mozo «mobbe npu 3a0GHHOM YPOSHE 3HAYUMOCMU O
nposepums Hyresyo zunomesy Ho: a=ay 0 pasencmee neussecmruod ee-
HepaabHoil cpedHell a (HOPpMArbHOL COBOKYNHOCMU C Heu3secmHol duc-
nepcuell) 2unoOmMemuUdeCKOMy 3RAYCHUID Qg NPU KOHKYPuPpyowel cuno-
mese Hy a #ay, Hado evuucaums Habawdaemoe 3HAYeRUe Kpumepus

Thaa = (;—ao) V-E/S

u no mabauye Kpumuueckux mouex pacnpedesenus Cmowdenma, no sa-
PAHHOMY YPOBHIO SHAYUMOCIUL O, NOMEWEHHOMY & 6epXHell cmpoKe mab-
Auybt, u qucay cmenereli €60600u k=n—1 nalimu KpumMuHecKyio Mouxy

aayer. kp (@ &)
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Ecau |Tyags| < Lapyer. kp—HEM OCHOBAHWI OmMEepeHYmMb HY.166y10
eunomesy. Ecau | Tyags| > Lapyer. xp— HYA€8Y10 eunomesy omsepzawm.

NMpasuao 2, fIpu xouxypupyrouied esunomese Hy: a > ag no yposnio
HAYUMOCIIL O, NOMOU{EHHOMY 8 HUNCHed Ccmpoxe mabauyst npu.aoice-
Hus 6, u uucay cmenened 80600 k=n-—1 naxo0am xpumuuecKyw
no4KY lnpapoer, kp (% R) npasocmoponned Kpumuueckod obaacmu. Ecau
Thua6a < Inpasoct. kp—HeM OCHOBAHUL OMEEPZHYMb HY.E8YNO eunoinesy.
Ecau Tyaga > Inpanocr. xp—HYA€BYI0 eunomesy omsepaaon.

Npasuno 3. [llpu rouxypupywowed eunomese Hy: a < ag chava.a
HAXO00RM  <6CNOMOUMEAbHYIOY Kpumuweckyw moiky (no npasu.y 2)
I'npapocr. kp (& R) « noaaeaiom epanuyy aesocmopoxHed Kpuniuveckoil
ofaacmu ! yepoct, kp= ~npasoct, kp- £CAU_Twagn > —Inpapoct. xp— HeM
ocHosanuil omgeperymo Hyaeeyo eunomesy. Ecau T a5 < —Inpasoct. kp —
HYae8yr0 eunomesy omseepeaiont.

579. a) Ilo BbiGopke o6bvema n==16, 13BaeueHHOii 13
HOpPMaJ/IbHOH TreHepasbHOH COBOKYMHOCTH, HaWJeHH BbiGO-
pouHas cpepnss x=118,2 u «ucnpaBaenHoe» cpelHee KBaz-
paThuecKoe OTKJoHeHHe s=3,6. TpebGyerca npu yposue
3HauumocTH 0,05 npoBepuTb HyJeByl0 runotesy H,: a=
= a,= 120 npu KoHKypupywome#t runorese H,: a=120,

Pewenne. Hailiem HaGrionaemoe 3HadeHHe KpHTEPHA

(x—ag) V'n__(118,2—120) V16 _ g
s = 3.6 -

Tyaga==

IMo yc.10BII0, KOHKYPHPY!OILas TRIIOTe3a HMEET BHA a # gg, MO3TOMY
XpuTHUecKass 061acTb— ABYCTOPOHHAM.

Mo Tabauue KPUTHYECKHX TOueK pacnpejenenns CTbiogenTa (CM.
npuaokenue 6), no ypoeHio 3HayumoctH & =0,05, nomeleNIOMy
B BepxHeji CTPOKe TabJanubl, W 1O YHCAY CTeneHell CBOGOAW R=n—1I =
== 16— 1 =15 HaX0AHM KPHTHUECKYIO TOYKY tm,_,c,_.(,,(o,os; 16)=2,13.
Tak kaK | Tya6y! < {anyer. kp—HET OCHOBAHMA OTBEPrHYTb HY.IEBYIO

runoteay. lpyrumu caosamu, BuGOpouHas cpeanan x=118,2 ne3na-
YHMO OTJHYAeTCH OT TMIOTETHYECKOH TreHepanbHOH cpepHell ay=120.

a) Pewnth 3ry 3azauy, HpHHSB B KayecTBe KOHKYpH-
pyloweit rumoresn H,: a < a,=120.

580. ITpoekTHbii KOWTPOJMpPYEMBIii pasMmep H3aeani,
H3rOTOBJASEMBbIX CTAHKOM-aBTOMaTOM, @ =qa,= 35 MM. H3wme-
pennst 20 cayyaitHo OTOGPaHHLIX H3LENHH NajH chaepyiolHe
pe3yJbTaThi:

KOHTpOJpyeMbiii pasmep x; 34,8 34,9 35,0 35,1 35,3
yacrora (yncao msaeauit) n; 2 3 4 6 5

Tpe6yetcs npu yposHe 3suagumoctn 0,05 nposeputh
HyaeBylo runoresy H,: a=a,=35 npH KOHKypHpyloueH
runorese H,: a=~35.
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Pewenune. Halinem cpeannlt pasmep nageauit BhGopxu:
- nix; . . . . .
x=2nz i _2.34,843 34,94-4 gg,o+6 35,145.35,3 =35,07.

Halinem ucnpasaenuylo Rucnepcuio. [las ynpomeHus pacuera me-
pefireM K ycnoBHHM BapHaHTaMm #;==10x;—35l. B utore noayuum pac-

npexeeHue:
y =3 =2 —1 0 2
n; 2 3 465

Hafigem ucnpasieHHyio AHCNIEPCHIO YCJOBHBIX BapHaHT

Sz=2 ﬂiu? —n[_zl niui_I’/"=54— [1—9612/2():2.747.

C.nenoaa'renbno, HCNpaBaeHHad JAHCNEPCHd MNepBOHayaJbHBLIX BapHaHT
% =2,747/10% =0,027.
Orciona _«HcnpaBieHHoe» CpefiHee KBaJpaTHYeCKOe OTKJOHENHe Sy =
= y0,027=0,16.
Haiipem na6nonaemoe 3HayeHHe KPHTEpHS:
(x*—ap) V'n_ (35,07—35,0) Y 20
s = 16 =1,9.

Thasa=

o ycnoBuio, KOHKY pHPYIOILasl THNOTE3a HMeeT BHA @ 7 ay, MOITOMY
KPHTHYECKasA 06/acTb— ABYCTOPOHHAS. [10 Tabnulle KPUTHUECKHX TOYEK
pacnpeaeneuns Croiofenta (cM. npujaoxeHue 6), MO YPOBHIO 3HaYHMO-
ctH a=0,05, nomeuieHHoMy B BepXHeli CTPOKe Tabaullbl, H MO YUCITY
crenenefi cBoboab k=n—1=20—1=19 HaxomUM KPHUTHYECKYIO TOUKY
unyer, xp (0,05; 19)=2,09. Tak KakK Tyagn < {pmycr, xp—HET OCHOBaHMIL
OTBEpPrHYTb HyJeBYIO THIOTe3y. Jpyr¥MH CJOBaMH, CTaHOK ofecrneyH-
BaeT MPOEKTHHIH pasMep H3AenHH.

§ 7. CpasHenue pByx CpegHMX HOPMANbHLIX
reHepanbHbix COBOKYNHOCTEH
€ HEM3BECTHBLIMM AMCNepCHAMM [3aBucHmbie BbiGOpKK)

IMycts renepaibibie coBoKymuocTH X M Y pacnpeneseHm Hop-
MaJbHO, NpHYeM HX AHCAePCHH Heu3BecTHH. K3 3THX cOBOKynHoCTelt
H3BJIedeHH 3aBHCHMble BHIGODKH OAMHAKOBOTO OObeMa 7, BapHaHTH KO-
TOPHIX COOTBETCTBEHHO PaBHH X; H y;. BBesieM cienyiouue 0603HaueHus:

dy=X;—y;—Pa3HOCTH BAPHAHT C OAMHAKOBLIMH HOMEDaMH,

daz d;/n—cpenHAs pa3HoCTe#l BAPHAHT C ONHHAKOBLIMH HOMEpaMH,

BV LE I

n—1 ~— ¢HCNpaBJieHHOe» CpexHee KBaxpaTH-

gecKoe OTKJ/IOHEHHe.

NMpasuno 1. Jas mozo «mobeit npu 300GHHOM YPOSHE 3HAMUMOCMU O
nposepums nyaesyrw eunomesy Hy: M(X)=M(Y) o pasencmse Odsyx
cpedrux Hopmassubix cosoxynrocmeld X u Y ¢ Heussecmnoimu ducnep-
cusmu (8 caysae 3as8ucuMbiXx GuIGOPOK 00UHAK08020 06TDEMA) NPU KOHKY-

pupyioued zunomese Hy: M (X) # M(Y), nado swuucaums Habrodaenoe
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sHauenue Kpumepus: _
Tha6a=d- V"/sd

u no mabauye Kpumudeckux movex pacnpedeserus Cmowdenma, no sa-
OQHHOMY YPOBHIO SHAMUMOCIU 4, NOMEWEHHOMY 8 eepxnell cmpoxe mab-
Auybt, u wucay cmeneneil c60600n k=n—\1 Kadmu Kpumuveckyo mouxy
Iysyer.up (% k). Ecatt | Tyagy | < ¢npyer. up—Hem ocrosanuil omsepe-
Hymo Hyaresywo zunomesy. Ecau | Tyagn | > ! pmycr, kp— HYae8y10 eunomesy
omeepzaom.

581. IIsyma npuGopaMH B OJHOM H TOM XXe HOpsAKe
H3MepeHHl lllecTh JeTajiedl H MOJyYyeHHl CJEAyIolmHe pe3yJb-
TaThl M3MEpPEHHH (B COTRIX JOJAX MHUJJHMETpa):

x, =2, x,=3, x,=5, x,=6, x,=8, x¢=10;
h=10, y;=3, Y3 =6, y,=1, y,=7, ys=4.

IMpu yposue sHaunMoctu 0,05 yCTaHOBHTb, 3HAYHMO HJIH
He3HaYKHMO Dpa3JM4aloTCsd pe3yabTaTH H3MepeHufl, B mnpex-
NOJIOKEHHH, YTO OHH pacmpele/]eHH HOPMAJBHO.

Pewenne. Halizem passoctH d;=x;—y;; BHuUMTag M3 yucen
nepBoi CTPOKH YMCAA BTOPOH, NOJYHHM:
dy=—8, dg=0, dg=—1, dy=5, dy=1, dg=6.
3Haﬁ6eg BHIGOPOUNYIO CpeAHIO0, Y4YMTHBas#, YTIO 2d1==3: d=
B /Elaﬁnéu' «HCNpaBJIeHHoes CDeaHee KBAAPAaTHUECKOE OTKIOHEHHE Sd,
yunTsBas, 9T0 D, di=127 u X d;m=3:

N —[Dd; JPrn o
sq= lz l] / = 127 9/6== Vﬁ'
n—1 6—1

Haiizem na6aionaemoe 3HaueHHe KPHTepHs:

Tuasg=4d- V n/sq=0,5. V6]V 25,1=0,24.
[To Ta6muue KpHTHYeCKHX TO4YeK pacnpejenenns Crblogenta (cM. mpwu-
aoxenue 6), no ypoeuio 3nayumoctd 0,05, nomeienHoMy B Bep XHeft
CTpOKe TAGAULE, H 4YHCTY CTeNeHell CBOGOAWN k=n—1=6—1=5 na-
XOMM KPHTHUCCKYIO TOUKY Ipgyer, kp (0,05; 5)==2,57.

Tak Kak Tyasa < ¢npyer. xp—HET OCHOBAHUIl OTBEPrHYTb HY.IeBYiO
runotesy. HpyruMu CJOBaMH, cpeaHue Pe3ysbTaTel W3MepPeHHA pas3iH-
YaloTCA He3HAYMMO.

582, Ha nByx aHa/MTHYeCKHX Becax, B OJHOM H TOM Xe
nopsajke, B3BeweHs 10 npol XWMHUeCKOro BeIIECTBAa H TNO-
Jy4yeHbl CJEAYIOlIHe Pe3yJbTaTh B3BelIMBaHHH (B Mr):

x, 25 30 28 50 20 40 32 36 42 38
g, 28 31 2 52 24 36 33 35 45 40

Ipn ypoeHe 3sHaunmocTH 0,01 ycTaHOBHTb, 3HAYHMO HJH
HE3HaYKMO PasjiMyaloTCs Pe3yJbTaThl B3BEIUMBaHHA, B NpeA-
MOJIOKEHHH, YTO OHM paclpejiesieHH HOpMaJbHO.
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583. dusuyeckas noarotoBka 9 cnoprcmeHos Gblia npo-
BepeHa NpH NOCTYNJEHHH B CNOPTHBHYIO IIKOJY, @ 3aTeM
nocje HeAeJH TpeHHpOBOK. MTorH npoeepkH B 6alnax oka-
3a7HCh CaefyloliuMH (B MEPBOH CTPOKE yKa3aHO yHcij0 6a.-
JIOB, MOJYYEHHBIX KaXKAbIM CIIOPTCMEHOM MOpPH NOCTYMAEHHH
B IIKOJY; BO BTOpOi CTPOKE—TocCje o6yueHus):

x; 76 71 57 49 70 69 26 65 59
y; 81 8 52 52 70 63 33 83 62

Tpe6Gyerca npH ypoBHe 3HauuMocTH 0,05 ycCTaHOBHTD,
3HAYUMO HJIH HE3HauYHMO YJyyluH.I1achb ¢H3nyecKas MOAro-
TOBKa CMOPTCMEHOB, B MPEAMNOJIOXKEHHH, Y4TO YHC10 6allioB
pacrnpejejieHo HOpMaJibHO.

584. Xumuueckas naGopaTropHs Mpou3Besa B OJHOM H
TOM e nopsake aHaau3 8 npo6 ABYMA MeTOAaMH.
[Moayuensl caenyiouine pesyabrathi (B NepBOfi CTpOke
YKa3aHO COJepaKaHHe HEKOTOPOro BEIIECTBA B MNpOIEHTax
B KaxXofi npoGe, onpeneseHHoe MEepBHIM METOJAOM; BO BTO-
poit CTpOKE — BTOPLIM METOLOM):

x 156 20 16 22 24 14 18 20
y; 15 22 14 25 29 16 20 24

Tpe6yerca npu yposHe 3uaunmoctd 0,05 ycraHoBuTb, 3Ha-
YHMO HJIH HE3HAUMMO PpAsJHYAIOTCA CpPENHHE pe3y.IsTaThl
aHaAH30B, B NPEXNOJOMXKEHHH, YTO OHH pacnpeieieHul HOp-
MaJbHO.

585. JlBe jaGopaTopHy OIHHM H TeM e METOHOM, B
OJHOM H TOM XK€ Mnopalke, ONpeleasiyNi cojpepxaHue yr.e-
pona B 13 mpoGax HeaerunpoBaHHOR craan. IToayueHnt cJe-
Iylolli{e pe3yJbTaTh! aHa/aH30B *) (B NepBoi CTPOKE yKa3aHo
collepxKaHHue yrjiepoja B NpOuE€HTaxX B Kaxjaoil npobe, mo-
JyueHHOe mepBoit JaGopaTopMeidi; BO BTOPOH CTpPOKe— BTO-
po#t JabopaTopuei):

x; 0,18 0,12 0,12 0,08 0,08 0,12 0,19 0,32 0,27
y, 0,16 0,09 0,08 0,05 0,13 0,10 0,14 0,30 0,31
x; 0,22 034 0,14 0,46
y; 0,24 0,28 0,11 0,42

Tpe6yercs npn yposBHe 3HaumMocTH 0,05 yCTaHOBHTS,
3HAYHMO MJIH HE3HAYMMO Pa3/HYAIOTCH CPEAHHE Pe3yAbTaThl
aHa/1H3a B NPEMIOKEHHH, YTO OHH pacnpeiesieHbl HOPMaJILHO.

*) Cv.: Haaumos B. B. Ilpumeneune MaremaTHuecKodl craTc-
THKH TIPH aHaJau3e Beulecrsa. M., 1960.
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§ 8. CpasHenne HaBnIOgaeMON OTHOCHTENBHON 4ACTOTHI
€ FHNOTETHUECKON BEPOATHOCTLIO NoABneHMA cobuiTHs

[TycTe NO 10CTaTOYHO GOJBIIOMY WHCJHY 72 HE3ABHCHMBIX HCTBITanRA,
B KaXI0OM H3 KOTOPHX BePOSITHOCTb P TNOABJICHUN COGBITHA MOCTONHHA,
HO HeN3BecTHa, HakjeHa OTHOCHTeAbHast uwacToTa m/n. Tpebyerca npH
331aHHOM YpPOBHE 3HAUUMOCTH O NPOBEPHTL HYJEBYIO THNOTE3y, CO-
CTOSIILYIO B TOM, YTO HEN3BECTHAH BEPOSITHOCTb P paBHa T'HIOTeTHYECKOH
BEPOSITHOCTH Py.

Npasuao 1. [Jaa moeo umobst npu 3adunrom yposre 3Haqumocmu
o nposepums Hyaesyw 2unomesy Hy: p=p, o pusencmse Heussecmuol
BEPOAMHOCIMU P 2UNOMEMUHECKOL 86POAMHOCINU Py NPU KOHKYDPUpyouseli
eunomese Hy: p # po, Hado evriucaume nabawdaeroe snadetue Kpumepus

[(m/m) —po] Va
V Pode

u no mabauye (ynryuu Jlansaca HAMU KPUmMuYeCKyO0 MOMKY Uyg US

pusencmaa
D (uyp) = (1—a)/2.

Ecau | Uyagy| < ugxp—Hem O0CHOBAHUL OMBEp2HYmb HYAe8Y 2uno-
meay. Ecau | Uyagy| > ttgxp— Hyaeayto eunomesy omsepzawnt.

Mpasuro 2, [Ipu xouxypupymoweir 2unomese Hy: p > py naxodam
KNPUMUUECKY0 MOYKY NPABOCMOPOHKe Kpumuxeckoi obiacmu u3 pa-

aeHcmea
@ (tp) = (1 —20)/2.

Ec.au Upyagy < Uyp—Hem OCHOBAHWG OMBepaHYMb HY.e8Y10 2unonesy.
Ecau Uyagy > Ugp—HYAe8YyI0 eunomesy omsepeaom.

NMpasnao 3. [Ipu ronkypupyrowed eunomese Hy: p < py Haxodsm
CHAYAAQ «BCROMO2AMENLRYIOY KPUMUHECKYID MOYKY Ugp NO npasury 2, a
J0meM  N0AQeaOM  2PAHUYY  AeBOCMOPOHHEN  Kpumuweckod ob.iacmu

ll;(p::""ll,(p. Ecau Upay > —Ugp—Hen OCHOBAHUL OMeepeHymo Hy.e-
syro eunomesy. Lcau Uyagy < —Uyp— HyAeoyo 2unomesy omeepzaom.

3ameuyanne. YJA0BIAeTBOPHTE.IbNLIE pe3ybTaTl OfecneunBaeT
BLINOJHEHNE HEPaBEHCTBA Npyqgq > 9.

Uiaa=

586. ITo 100 He3aBHCHMBIM HCNLITAHMAM HalJeHa OTHO-
cutenbHad uacrora m/n=0,14. Ilpu ypoBHe 3HauHmOCTH
0,05 Tpebyercss mposepuThb HyJseBYlo rinoresy Hy: p=p,=
= 0,20 npu KOHKypHpylolleli runorede H,: p=0,20.

Pewenne. Hailzem HabaozaeMoe 3Haucine KpHTEpHS, YYHTHIBaA,
uT0 gy==1—py=1-—0,20 =0,80;

(min—po)- V'n__(0,14—10,20). Y100 _

V Poldo ¥ 0,20.0,80
Mo ycaoBHIO, KOHKYDHPYIOWLAA TrHNOTE3a HMEET BHA P #Z pg, NO-

9T0MY KpHTHUECKas o06aacTb— 1ABycTOpoHHss. Haiitem KpuThueckywo
TOUKY Hgp TIO PaBEHCTBY

D (uyp) = (1 —)/2 = (1—0,05)/2=:0,475.
flo rabanue ¢yukuup Jlanaaca (cM. Npuioxenne 2) HaX0InM
ugp==:1,96.

Unaga= —1,5.
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Tak Kak |Uya6s| < Uxp—HeT OCHOBaHUE OTBEPrHYTb HYJIeBYIO
runotesy. Jlpyramu cnoBamH, Habmojaemasi OTHOCHTesbHas dacrora 0,14
He3HayuMO OTJIMYaeTCsi OT THUmoTeTHuYecKoH BeposiTHocTH 0,20.

587. Pewuts 3amayy 586 mnpH KOHKYpHPYIOWEH THIO-
Tese H.;: p < p,.

Pewenue. ITo ycaoBuio, KOHKYPHPYIOIas THNOTe3a HMeeT BHA
p < py, TMOITOMY KpHTHYecKast 06aacTb—aJeBocToponusia. Hafigem cha-

uaja ¢BCNOMOTaTeJAbHYIO» TOUKY—TpaHHUy NPaBOCTOPOHHeH KpHTHYC-
cKofi o6JacTH H3 paBeHCTBA (NMpaBuao 2)

@ (uyp) = (1 —20)/2 = (1 —2.0,05)/2 =0,45.

Mo rabanue ¢yukuun Jlamnaca naxoaum uygp=1,645. Crenoparesbho,
4
rPaHHLA JIeBOCTOPOHHEN KPHTHYeCKOR 06nacTH ugp=-—1,645.

Tak kak Uya6x > u;p—ne'r OCHOBAHHH OTBEPTHYTb HYJeBY!O TH-
noresy (npasujo 3).

588. ITaptusa usjennii npHHHUMaeTcA, ec/IH BEpOATHOCThb
TOro, YTO H3AeJHe OKa)keTcd GpakoBaHHbIM, HE mpeBhIlIAeT
0,02. Cpeau cayuyaiino oTo6paHHbIX 480 usgenuit okasasochb
12 pedexTHHX. MOXHO JH NPHHATbH NapTHIO?

Peweune. HyaeBaa runoreza H, HMeeT BUR p=po=0,02.
HafizeM OTHOCHTeALHYIO 4YacTOTy Gpaka:

min=12/480 = 0,025.

lNpumem B KadvecTBe KOHKypHpylomelt runoteast FHy: p > 0,02
H yPOBeHb 3HaYMMOCTH o =0,05.
Haiizem HabmopaeMoe 3HaueHHe KpPHTepHSA:

Upgy = 17 =P0)- V'n_ (0,025—0,02). V380 078,
YT pete Y 0,02-0,98 '

Mo ycaoBUIO, KOHKYPHPYIOIAsA rumnoTe3a HMeeT BHA P > Dy, NOITOMY
KPHTHYeCKas 06J1acTh — NPaBOCTOPORKss. Haltnem KpUTHUECKYIO TOUKY Uyp
NIpaBOCTOPOHHeH KPHTHYeCKON 06JIaCTH U3 paBeHCTBa (NpaBuJo 2)

D (uygp) =(1—2-0,05)/2 =0,45.
ITo Tabauue ¢pyHxumu Jlannaca (cM. NpUJIOKeHHe 2) HaXOAHM
Uygp=1,645.

Tax kag Uyafy < Uxp—HET OCHOBAHHA OTBEPrHYTb FHNOTE3Y O TOM,
YTO BepOAITHOCTb Opaxa B maprtui He npesniwaer 0,02. Takum o6pasom,
NapTHI0 MOXHO NPHHSTH.

589. Ilaptus mu3mennii npHHUMaercs, €clH BEPOATHOCTD
TOro, 4YTO H3Je/ne OKaxercd GpaKOBaHHBLIM, HE MpPEBbLILIAET
0,03. Cpenn cayuafino oro6panHbX 400 H3pgenu#t okasanoch
18 GpakoBaHHHIX. MOXHO /M NPHHATH MApPTHIO?

Ykasanue. Tlpuusate nyaeByio runotesy Hy p=pe=0,03,

a Bo 6<5aqec'rae KoHKypupytomeii Hy: p > 0,03; ypoBelb 3HauHMOCTH
o =0,05.
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590. 3aBon pacChUIaCT peKAaMHble KaTaacru BO3MOXKHBIM
3akasunkaM. Kak mokasaa onuT, BepPOSITHOCTB TOrO, YTO
oprannsailis, NOAYYHBIIAA KaTaJor, 3aKameT peKnaMupye-
Moe nspeqane, pabHa 0,08. 3aBoa pasocian 1000 xarasoros
HOBOH yayuinenHoil dopmbt n moayuun 100 3akasos. MoxHo
A CYHTaThb, YTO HOBas ¢opMa pek.aMbl 0Ka3ajacb 3HaUNMO
s(pexTHBHEE NMEpBOIi?

Ykazaune. [lpunats nyaesywo runotesy Hg p=py=0,08,

a B Kauecrbe KoHxypupywuwefi Hy: p > 0,08; yposeHb 3HaynMOCTH
o=

591. B pesyabraTe AMNTENbHEIX HaAOMOAEHUH YCTaHOB-
JIEHO, UYTO BEPOATHOCTb MOJNHOrO BLI3JOPOBJEHHS GOJBHOrO,
npHHIMaBluero Jsekaperso A, pasHa 0,8. HoBoe nekapcteo B
Ha3HayeHo 800 GosbHbIM, nphH4YeM 660 H3 HHX MOJHOCTBIO
BbI3zopoBeaH., MoXHO JM CUHTATh HOBOE JIEKAPCTBO 3HAYHMO
s¢pekTHBHEE JekapCcTBa A Ha NATHIPOUEHTHOM YPOBHE 3Ha-
YUMOCTH?

Yxasauue INpunams Hy p=0,8 Hy: p#0,8.

§ 9. CpasHeHMe HECKOALXMX AMCNCPCHA HOPMANLHLIX
reHepanbHbiXx COBOKYNHOCTEH
no sbibopkam pasnwuHoro obnema.
Kpurepui bBaprnerra

NMycts TenepaabHele coBokynuocth Xy, X, ..., X; pacnpeseseHnl
HopmaJsbHO. M3 3THX COBOKYMHOCTeH H3BJedenbl He3aBHCHMble BHIGODKH,
BOOSile OBOPA, Pa3iMyHHX 06beMOB n; (HeKoTophle 061beMbl MOI'YT OHITh
ONMHAKOBLIMH; eCAM BCe BLGODKH HMeOT OAHHAKOBHIil 0GheM, To mpel-
NOYTHTeNbHEe MNOJb30BaThCch KpuTepHeM KoupeHa, KoTopuifi npusegien
B CJaelytolleM naparpa(pe) ITo Buﬁopl\aM HafileHyl HcnpaBaenHbie BbIGO-
pOuHEIE AUCNEPCHH S;, S5, ..., Si. TpebyeTcA NpH ypoOBHe 3HAUHMOCTH
NPOBEPUTL HYJEBYIO rnnoresy 06 OXHOPOXHOCTH IMCMCPCHH, T. e. rumo-
Te3y O PaBeHCTBe MeXAy coboli renepaibHbIX AHCHepCHii:

Hy D(X)=D (X,)=...=D{X).
Beenem o603navenusi: k; = n;— ! —uncJso creneneit caolOonu JHCTIEPCHH st
]

3 2
k=Y kj—cymma uHcen cTeneHeh cpobom; s2={ ) kisi /k—cpen-
i=1 i=1
HHsL apudMeTHYecKas HCNPaBIeHHBX AMCMEpCHA, B3BeWweHHas MO uuCaaM
cteneHefi cBOGOAN;

1
V=2,303 [k 1gs*— Y ki Ig s?] ;
i=1

1
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B =V/C—cayuaiinas seauwsna (xputepudi bBaprrerra), koropas
IpH \CJOBHH CIP4BEL/IMBOCTH THNOTe3n 06 ORHOPOANOCTH AHCTIPCHH
pacnpelzesieHa npubaHeHHO Kak ¥ ¢ [—1 cTenensmi cBoGOIbI, ec.li
o6heM Kaxaoit BuGOpKH n; == 4.

fpasuno. [Jaa mo20 4moGui npu 300aQHHOM YpOBHE 3HAXUMOCMIL O
nposepumb Hyaegyw 2unomesy 06 odHopodrocmu ducnepcuil HOPMAAbHLIX
cosoxynrocmeti, Hado sbiucaums HabawdaeMoe 3Ha4eHUe Kpumepus Bapm-
aemma Bya6z =V /C u no mabauye KpUmuueckux mo4ex pacnpedesenun 2.
N0 YPOBHIO 3IHQUUMOCMU O U HUCAY cmeneueu c806006t | —1 (l—uucao
86i00pPOK) Halimu KpUmuteckyo mouxy pr (x; I—1) npasocmoponnei
xpumuueckod o6iacmu). Ecau Byagg < Yxp— Hem 0CHOBARULG Omeepzryme
Hyaeayro cunomesy. Ecau Byagq > Yxp— HYALBYIO 2unomesy omeep2aiom.

3ameuyanne 1. He caeayer Toponurbca BHIYHCJSATD TOCTOSIH-
HYIO C Cravana Hago HailTh V M CPaBHHTH C pr- €CJIH OKaXeTcd, HTo
V< x.(p, TO nogaBHO (Tak kak C > 1) B=V/C < pr u, CJ1e10BaTeAbHO,
C BHYACJAATL He pruo Ecan xe V > th, TO Hago BHuuCAUTHL C H 3a-
TeM CPaBHHTb B ¢ qy

3ameyaHne { Kpunrepuft Baprnerra BecbMa uyBCTBHTE.IeH
K OTKJONieHHSIM pacnpeieenHil OT HOPMAJbHOIO, MOSTOMY K BHIBOLAM,
MOJyYCHHHIM N0 3TOMY KPHTepHIO, HAA0 OTHOCHTBLCA OCTOPOXHO.

3ameuanne 3. Ilpn ycaoBun OAHOPOAHOCTH AHcriepcHii B Ka-
YyecTBe OLIGHKH TeHepaJabHONl AWCNEPCHH NMPUHHMAOT CPeRHIO apH(Me-
THYeCKYI0 HCUpaBJelHbiX JAMCNepcHit, B3BEWEHHYIO NO uucAaM cTeneheil

¢B0601b1: _
st=Dkisi/k.

592. Ilo Tpem He3aBHCHMBIM BLIGOpPKaM, 0GbEMbl KOTOPbIX
n=9, n,=13 u n;=15 H3BICUCHHEIM M3 HOPMAaJBHBIX
refepaJbHbIX COBOKYNHOCTeil, HafilieHbl HCTpaBJeHHbIe BHIGO-
pOYHEIe NHCAEPCHH, COOTBeTCTBEHHO pasHble 3,2; 3,8 u 6,3.
Tpe6yerca npu yposre 3HaunMocTti 0,05 nposepuTh Hy.1eByiO
runoresy o6 OLHOPOZHOCTH AHCOEPCHH.

Pewenue CocraBum pacuethyio Taba. 10 (ctonbeu 8 noka 3a-
NO.THATE He OyZeM, NOCKOJBKY elle Heli3BecTHO, MOHAl06HTCHA JH Bbi-
yucaats C).

Hcnoab3ys pacueThyio Tabauuy, Halfinem:
= (Dlkisi)/k=159,4/34 =4,688;  1g’s®=0,6709;
V=2,303[klg 52— X k; Ig 5] =2,303 [34.0,6709 —22,1€86] =

IMNo ta6bauue npunoxenns 5, no ypoBHio anayumoctd 0,056 H uucay
creneueﬁ cBofoapl [—1=3-—1=2 HaxoAUM KPHTHUECKYIO TOYKY
Lip (0,05; 2)=6,0.

Tak Kak V < th, TO MORaBHO (NOCKOABKY C > 1) Byasn =V/C < th
#, C/1e0BaTe/IbHO, OTBEPTHYTh HYJeBYIO FHTOTe3y 06 OXHOPOAHOCTH RHC-
nepcuit et ochoBauuit. pyrumi cJjosami, BeGOpOuHble AMCIIEPCHH
PasIuualoTes He3HaulnMo.

593. Ilo manusiM 3agaun 592 TpeGyeTcsi OUEHHTb reHe-
paJjbHYyl0 IHCNEpCHIO paccMaTPHBAeMHIX reHepaJbHLHIX COBO-
KynHocTefl.
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Ta6auna 10

1 2 3 4 5 6 7 8
| Yucao Henpae-
B:'é’:;’e}f" 382:;:'4 crenenedt Jenhbte

cBoboan | AMcuepenu

i "y k; slz k‘-s,2 g s;‘? k; g s‘? 1 tk;
{ 9 8 3,2 25,6 0,5051| 4,0408
2 13 12 3,8 45,6 10,5798 6,9576
3 15 14 6,3 88,2 0,7993| 11,1902
z k=34 159,4 22,1886

Peweune. TlockoabKy B pesyabraTe pewerna npeasiaymeit 3agaun
yCTaloBJeHa OAHOPOAHOCTb AHCTIEPCHH, TO B KauecTBe OLEHKH TFeHepab-
HOil JHCTIEPCHH TpPHMeM CPEAMIol APU(METHUECKYIO HCTPaBJEHHLIX AHCe
nepcuil, B3BelIeHHYIO N0 YHC/AaM cTeneHell cBOGoAb:

Dr=50= (2] k;s})/k=159,4/34 = 4,7.

594. MoxXHO /M Bocro/b30BaTbCA KpuTepueM Baprierra
AJsi MPOBEPKH IHNOTe3bi 06 ONHOPOLHOCTH AUCHEPCHH 1O
BoIGOpKaM o6peMa n, =3, n,=2, n,=20?

595. Ilo uernipeM He3aBHCHMBIM BLIGOpKaM, OGBEMBI KOTO-
poix n, =17, n,=20, n,=15, n,=16, H3BJEYCHHEIM H3
HOpMaJ/bHBIX TeHepaJjibHBIX COBOKYMHOCTel, HallZeHH 1cnpas-
JIeHHbie ' BHIGOPOYHLIE JHCNEPCHH, COOTBETCTBEHHO paBHbIe 2,5;
3,6; 4,1; 5,8. Tpe6Gyercs: a) npu yposHe 3HauuMoctH 0,05
APOBEPHTh TUNOTE3y 06 OAHOPOAHOCTH aucmepchii; 6) oie-
HUTb T€HEPaNbHYIO JHCREPCHIO.

596. Uetbipe uccaeoBaTens mnapajiebHO ONpeaesiioT
NpolEHTHOE COoAEpXKAaHHE Yr/epoa B CnJjaBe, NPHYEM MepBblit
Hcc/iefioBaTeib MPousBesl aHaau3 25 npo6, BTopoit — 33, Tpe-
it —29, uerBepThiii —33 npo6. «McnpasneHHble» BHGOPOU-
Hble CpeiHHe KBajpaTHYeCKHe OTKJIOHEHHS OKa3a/iicb COOT-
BercrBeHHo pasHuiMu 0,05; 0,07; 0,10; 0,08.

Tpe6yerca npu ypoBHe 3HauuMocTn 0,01 npoBepurb rimno-
Te3y 06 OJHOPOAHOCTH AHCNEPCHii, B MPeANONOKEHHH, YTO
NpOLEHTHOE COJEepIKaHHE YIJepoja B cljaBe pacnpefesieHo
HOPMaJIbHO.

Yxasanune. Ilaa ynpomenns BhuUcJeHNd npunath r;=100s;.

233



597, CpaBHuBaiorcs uerbipe cnoco6a c6paGoTKY U3JeNHit.
JlyuuniM cynrtaercs TOT M3 cnocoGoB, AUCMEPCHS KOHTPOJH-
pyemoro napaMerpa kotoporo Memblue. I[lepBbiM cnoco6om
o6paborano 15, BropniIM—20, TpeTbuM— 20, YeTBepTHIM —
14 wusgeqnii. WcnpasienHble BbIGOpOYHBIE AHCIIEPCHH S} COOT-
BercTBeHHO paBHbi: 0,00053; 0,00078; 0,00096; 0,00062.
MoXXHO /M oTAaTb NpEANnoYTEeHHe OJHOMY M3 CMOCOGOB, MPH
yposre 3Hauumocth 0,05? [Ipeanonaraercs, 4To KOHTpoOJH-
pyeMuil napaMerp pacnpeiejieH HOPMaJbHO.

. 2
Y Kkazanue. [lna ynpouleHns BuUUCIEHNI NPAHATD 7] = 100 000s/

598. TpeGyercs cpaBHuTb TOYHOCTb OGpaGOTKH w3gennii
Ha KaxaoM H3 Tpex crankoB. C 3Tofi lLeAblo Ha NepBoM
cranke Gbino obpaborano 20, na BTopoM— 25, Ha TpETbeM —
26 usnenuii. OTkaoHeHHss X, Y N Z KOHTpONMPYEMOro pas-
Meépa OT 3a/]aHHOTO OKa3aJuCh CJAeAYIOLIMMH (B AECATHX
JOJIAX MM):

OTKJIOHEHUA ANA M3AeJnit

nepeoro craHka x; 246 8 9
yactota n; 5 6 3 2 4

OTKJIOHEH U AaA H3nenni

BTOporo cranka y; 1 2 3
yactora m; 2 4 4

OTKJIOHEHUA JJA H3ACIHH

Tperbero craHka z; 23 4 7 8 10 14
yacrora p; 354632 3

a) MoxHO JH CcuHTaTb, YTO CTaHKM O00ecneyuBaloOT OfH-
HAKOBYIO TOYHOCTb NpH ypoBHe 3HauMMocTH 0,05 B npeanono-
KEHHMH, YTO OTKJIOHEHHsS pacnpeleneHbl HOPMaJbHO?

6) WckmounB n3 paccMOTpeHHs TpeTHH CTaHOK (amcnep-
CHSl OTKJIOHEHHIH 3TOro CTaHKa—Han6ogablias), ¢ MNOMOLIbIO
Kputepua ®@umepa—CHenekopa yOeAHTbCs, YTO MEpBbiii H
BTOpoH CTaHKH O0eCHeyHBalOT OAMHAKOBYIO TOYHOCTL oGpa-
6oTKH H3peanii.

7812
351

N Ol

§ 10. CpasseHne HeCKONLKMX AMCHEPCHH
HOPManbHLIX FreHepanbHbIX COBOKYNHOCTEN
no ssibopxam ogmuHakosoro obvema.
Kpurepun Koupena
ITycte renepansHue coBokynuoctd Xp, X, ..., X; pacnpenenenn

HopManbio. M3 atux coBoKynHocTeli u3Bjeuekinl ! He3aBUCHMBIX BHIGO-
POK OAHHAKOEOTro ofbeMa n M TMO HHM HailieHbl HCTpaBJeHHble BHOOPOY-
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Hle AHCTCPCHH Si, S3, ..., Si, BCE C OAWHAKOBBIM YHCJIOM CTeNeHell CBO-
Goapt k=n—1. Tpebyercs npn ypoBHe 3HAYUMOCTH & MPOBEPHTH HyJle-
Byi0 runoresy 6 OJuOPOJIHOCTH AHCNEPCHIi, T. €. THIOTE3y O paBeHCTBE
MeXJAy CO60ii reHepanbHbiX AHUCNEPCHIt:

Ho: D(X1)=D(Xz)=... =D(Xl)-

B KawecTBe KpuTepHS NPOBEPKH HYJNEBOMl THNOTE3bl NMPHUMEM KpHTe-
pufi  Koupena—oTHOlIEEHe MaKCHMAAbHON HCNpaB/JeHHOH AMCNEPCHH
K CyMMe BCeX MCNPaBJeHHHWX AHcnepcHil:

2
G = Smax

=3, 327 12

sit+s3+4...}s

Pacnpesenenne 310it cay4yaliHofi BeNHYHHB 3aBHCHT TOJBKO OT YHCJ1a
crenedeft csoboam k=n-—1 u KoanuecTsa BbiGopok I. [nd nporepkH
Hy/JeBO}l TUNOTe3bl CTPOAT NPABOCTOPOHHION KPHTHUECKYIO 06/1aCThb.
NMpasuno. a2 mozo umoGot npu 3a0QHHOM YpOSHE 3HAHUMOCTUL O
nposepums eunomesy o6 00HOPoOHoCmL Oucnepcutl HOPMAALHO pacnpede-
ACHHBIX COBOKYNHOCHIEU, HAOO biwliCAimb HAOA0OaeMOe 3HAUEHILE KDILMEPUR

Gpaba = s?nax/(si'f— S§+ oot s?)

u no mabauye xpumudeckux modex pacnpedesenus Koupena (cm. npu-
aoxcenue 8) natmu Kpumuueckyo moury Gyy (o k; 1). Ecau Gyagy < Gup—
Hem ocnosanuii omeepenymo Hyaesyw eunomesy. Ecau Gyaey > Gyp —
HyAaeeyio 2unomesy omeepearom.

3ameuanwue. Ilpd ycnoBu OAHOPOMHOCTH AHCHEPCHit HE3aBHCH-
MBIX BHIGOPOK ONHHAKOBOrO o6beMa B KauecTBe OlEHKH reHepanbHOi
AHCTIEPCHH TNPHHHMAIOT CPENHIO apHPMETHYECKYIO HCNPABAEHHBIX AHC-
nepcHi.

599. ITo ueThipeM He3aBHCHMbIM BbiGOpKaM OJ1HAKOBOIo
o6beMa n =17, H3BJEYEHHEIM N3 HOPMAJbHLIX FEHEpaNbHBIX
COBOKYNHOCTE}, HaAJeHH HCIpaBJCHHbe BbiGOPOYHEIE AHC-
nepcuu: 0,21; 0,25; 0,34; 0,40.

TpeGyerca: a) npu ypoHe 3HauumocTH 0,05 npoBepuThb
HyJeByl0o THnoTe3y 00 OZHOPOAHOCTH AMCHEPCHH (KpHTHYe-
cKafi 06/1acTh — MPaBOCTOPOHHAA); 6) OLEHHTb TeHEPAJbHYIO
JMCHEpPCHIO.

Pemenne. a) Habaem nabmonaemoe 3HauenHe Kputepua Kou-
peHa —OTHOLIEHHe MAaKCHMAJbHOR HCNDaB/JEHHON AHCMEPCHH K CyMMe
BCEX Aucnepcuii:

Guaty =0,40/(0,21 +0,25 - 0,34+ 0,40) =-'3- i

Hafizem no Tabuauile KPHTHYECKHX TOdeK gacnpeneneﬂnﬁ Koupena
(cM. npuaoxenne 8) no yposHio 3HaduMocTH 0,05, Yucay cremeneii cso-
Goan k=n—1=17—1=16 1 yucay BHOOPOK / =4 KPUTHUECKYIO TOUKY
Gyp (0,05; 16; 4)=0,4366.

Tak KaK Gyagx < Ggp—HET OCHOBAHHA OTBEPrHYTb HYJeBYIO THNO-
tesy. JpyrHMH CJ0BaMH, HCNpasjenHLle BHGOPOUHBE RHCOEPCHH pass
JUYAIOTCA He3HAYHMO.
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6) IockogabKy ORHOPOAHOCTH JHCHEpCHT ycTaHOBJeHA, B KauyecTee
OlleHKH TreHepa/bHOM JAWCIIePCHH TIDUMEM CPEeIHIO apHPMETHYecKyIo
HCNPaBAeHHBIX AuChepcHii:

Dy =(0,21--0,25-0,34-}-0,40)/4 =0,3.

600. [To wecrtn He3aBuCHMBIM BBIGOpKAM OJIHHaKOBOIO
o6beMa =37, U3BJeYEHHBIM H3 HOPDMAJbHBIX FeHepa.IbHbLIX
COBOKYMHOCTEH, HafjeHbl HCnpaBjeHHble BBIGOPOYHBIE MMC-
nepcum: 2,34; 2,66; 2,95; 3,65; 3,86; 4,54.

Tpebyerca nposepuTh HYJEBYI0 rUNoTe3y o6 0aHOPO/L-
HOCTH AMcnepcuit: a) npu yposue 3Haunmocti 0,01; 6) npn
ypoBHe 3Hauumoctu 0,05.

601. JokasaTts, 4To Hal.JiofaeMoe 3HayeHHEe KplTephd
Koupena He u3MeHHMTCH, eCJH BCC HCHpaBJieHHble aHcnep-
CHH YMHOXHTb Ha OJHO I TO K€ MOCTOSHHOE YHCJO.

602. ITo nATH He3aBHCHMbIM BHIGOPKAM OAHHAKOBOIO
o0bema n =37, M3BACYEHHBIM H3 HOPMAJbHBIX FEHEPaIbHbLIX
COBOKYMHOCTeH, HaWJEHbl «MCMpaBJeHHble» CpelHHE KBaipa-
THYeckHe orkJaonenns: 0,00021; 0,00035; 0,00038; 0,00062;
0,00084.

Tpebyercs npu ypoBHe 3HauuMocTH 0,05 npoBepHTh HY.1€-
BVIO runoredy o6 OJIHOPOAHOCTH AHCHIEpCHi.

Ykazanue. YMHOKHTB npeaBapHuTebHO BCE CpelHie KBAApATH-
yecKile OTKJOHeHHA Ha 105,

603. Uethipe dacoBoYHHX aBTOMaTa HACTPOEHH Ha OTBE-
lUHBaHMe OJHOTO H Toro xe Beca. Ha xaxjaom aBromare
orsecud no 10 npo6, a 3ateM 3TH Ke NpoGel B3BECHAH Ha-
TOYHBIX BecaX H HaULIH NO MNOJYYEHHBIM OTKJIOHEHHSM HC-
npaJjeHHbie aucnepcun: 0,012; 0,021; 0,025; 0,032: a) MoxHO
Ju npu ypoBHe 3HauumoctH 0,05 cuuTaTh, YTO aBTOMATHI
o6GecneyHBaloT OJHHAKOBYIO TOYHOCTbH B3BelUHBaHHs? 6) oue-
HUTb TIeHepajibHYI0 JUCIepCHIo.

IIpeanoJiaraercs, YTO OTKJOHEHWS 3aperdCTPHPOBAHHOIO
Beca OT Tpe6yeMoro pacnpefiesieHbl HOPMaJbHO.

604. Kaxnas 43 Tpex Ja6oparopufi mpou3Besa aHa.1u3
10 npo6 cniaBa ANs ONpeAeieHH s NPOLEHTHOTO COAEPKaH1is
yriepoja, npuyeM HCOpaBJeHHble BbIGOPOYHbE AHCIIEPCHH
oka3aauch pasubiMi 0,045; 0,062; 0,093: a) TpeGyercs npu
yposue 3naunmoctH 0,01 nposeputb rumoresy o6 OgHOpOI-
HOCTH AucnepcHil; 6) olleHHUTb reHepasbHYIO JHCHEPCHIO.

[Tpeanonaraerca, uTo NpOUEHTHOE COJepiKaHHe YIJepoia
B CI/JaBe pacnpeesneH0 HOPMAaJbHO.

605. IlpoBepsieTcs ycTOHUHBOCTH (OTCYTCTBHE pa3iajKH)
pa6oThl CTaHKa NO BeglYMHE KOHTPOJHMPYEMOro pasmepa
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nageanii. C stoft neanio Kaxavie 30 mMun o1Gupann mpoby
u3 20 uspeandt; scero B3sAau 15 npo6. B urore namepenus
oTo6paHHbIX u3jennft OpliM BBIYHCAEHB HCIpaBJEHHbIE JHC-
nepcuyt (MX 3HaueHus npHeelleHsl B Taba. 11).

Ta6auna 1l

Howmep Hcnpasaennan Homep |Ucnpasaennasa I Howmep [Hcnpapaennas
npoGul Aucnepe ua npoGu Aucnepcus npobu ancnepcna

| 0,082 6 0,109 11 0,112

2 0,094 7 0,121 12 0,109

3 0,162 8 0,094 13 0,110

4 0,143 9 0,156 14 0,156

5 0,121 10 0,110 15 0,164

Moxuno v npu yposHe 3Hauumoctd 0,05 cuirarb, yTO
CTaHOK pa6oTaeT yCTOHuHMBO (pa3/iafika He Mpowu3oluia)?

IMpennonaraercsi, YyT0 KOHTPOJNHpPYEMBIA pa3Mep H3Zmenu#l
pacnpeaeseH HOPMaJibHO.

Ykasanue. Hcnomwsys Ttabaumy npHioxeuus 8, BBINONHHTH
JUHefiHYI0 HHTePNOAALHIO.

§ 11. CpasHeHme AByX BepoOATHOCTEN
GMHOMMANLHBIX pacnpegeneHmi

IlycTe B AByX reHepaJbHBLX COBOKYMHOCTSIX NPOH3BOAATCS HE3aBH-
CHMble HCTITAaHWA: B Pe3yJbTaTe KaXJOro MCNHITaHHA cOOHITHE A MOXeT
NoABUTLCA B NepBOH COBOKYNHOCTH € HEH3BECTHOH BEPOSITHOCTBIO p;, @
BO BTOPOil —C HEH3BECTHON BEPOATHOCTbIO pp. [To BHGOpKaM, H3BJeueH-
HHM ¥3 nepBofi M BTOPOM COBOKYIIHOCTEH, HalijleHbl COOTBETCTBellIbie
4aCTOThi:

wy (A)=my/ny 8 @y (A)=my/ny,

THe my, mz—YHC/Aa NoABJAeHHI coOWTHR A; ny, ny-—KONHYECTBA HCMbI-
TaHui.

B kauecTBe OHEHOK HEH3BECTHHIX BePOSITHOCTEi MpHMEM OTHO-
CHTE/bHbiE YAaCTOTHl: Py ™y M Dy ™ Wy, Tpebyercs Npu 3aJaHHOM yPOBHE
3HAYHMOCTH O, NMPOBEPHTL HYJeBY!O THNOTe3y, COCTOSINYIO B TOM, 4TO
BEePOATHOCTH Py H P2 PaBHB Mexay coboii: Hy: py=p,. [pyrimu cio-
BaM#, TpeOyercl YCTAHOBHThb, 3HAYNMO WJH HE3HAYMMO PasIH%aloTCs
OTHOCHTEIbHEIE YaCTOTH Wy H Wp.

Mpeanoaaraercst, 4TO BHIGOPKH HMEIOT AOCTaToO4HO 6ObIOH obneM.

NMpasuro 1. [Jaa mozo 4mobbt npu 300QHHOM YDOBHE 3HAHUMOCIMU O
nposepums Hyaesyio eunomesy Ho: py=ps=p 0 pasencmee eepoamHo-
cmei nossaeHus coGotmus 8 08Yx 2eHepPaAbHOLX COBOKYNRHOCMAX (UMeloujux
GuHOMILa.bHE PacnpedeneHit) npu KOHKypUpyowed aunomese Hy: py#pq,
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Hado evMucaumes Habawlaemoe 3naverue Kpumepus
my/ny—mg/ny

U =
nabx .l/ml + my (l my+ niy ( 1 + 1 )
n+na ny-tng ) ny ' ong
u no mabauye dyuxynu Jlansaca Hadmu KPUumMuuecKyw mouky Ugg N0
pasericmsy @ (ugp)=(1—a)/2. Ecau |Upags| < Uxp—Hem ocHosanuil
omseperymo Hyaesyo eunomedy. Ecau | Uyagn| > uxp—Hyaresyo 2uno-
me3y omsepezawom.

Npasuno 2, [Ipu xonxypupyowed zunomese Hy: p, > py naxodsm
KpUMU«ecKyo modKy npasocmopoxHed Kpumuueckod 0diacmu no pasex-
cmey ® (nyg)=(1—2a)/2. Ecau Uyaex < tixp—Hem 0cHOBAKUI omeepe-
Hymo nyaesyo eunomesy. Ecau Uyaey > Uyp— Hysesylw zunomesy om-
sepearom.

Npasuno 3. [Tpu sonkypupyowed cunomese Hy: py < pp naxodam
Kpumuueckyio mouky Uxp no npasusy 2, a samem noiazarom eparuyy
2280CMOPOHHeEL Kpumuyeckol obaacmu uyp =— Uyp. Ecau Uyagq > —txp—

Hem ocrosanuil omseperymo Hyaeyo zunomesy. Ecau Ugagy < —lyxp —
HYAesywo eunomesy omeepzaom.

606. 3a cmeHy oTkaszaau 15 saemeHTOB ycrpofictBa I,
cocrosimero u3 800 anemeHTOB H 25 3/1eMeHTOB YCcTpOfcTBa 2,
cocrosutero u3 1000 anementoB. Ilpu ypoBsHe 3HauMMoOCTH
a=0,05 npoBepHTb HYyJeBylo runoresy H,: p,=p,=p
0 paBeHCTBe BePOSITHOCTEN 0TKa3a 3J1EMEHTOB 060HX yCTPOHCTB
NpH KOHKYpHpYloier rumorese H;: p, 5= p,.

Pewenne. Io ycrosHio, KOHKypHpylomasi Tunoresa HMeeT BHA
P1 # Pz, NMO3TOMY KpuTHuecKas objacrtb AsycToponuss. Hahtaem na6aio-
RaeMmoe 3HayeHHe KpHTEpHS:

my/ny—mg/ng
m,+m,,(1_m1+m2),<L+L)'
n+ng ny+nsg ny ' one
ﬂoncwagga my=15, n;==800, my=25, n,=1000, noayuum Ujy,6z =

Una6s=

HafizeM KpuTHYECKYiO TOYKY MO PaBeHCTBY
@ (uyp) =(1—a)/2=(1—0,05),2=0,475.

Mo Ttabanue ¢yukwin Jlamaaca (cM. npuJaokeHHe 2) HaXoauM
ugp=1,96. Tak KaK | Unaga| < Ugp—HET OCHOBAHHIi OTBEPTHYThL Hy.e-
Byl0 runoresy. LpyrsMu coBaMi, BepOATHOCTH OTKasa sjeMeHTa o6oux
yCTPOACTB Pa3nuyaioTcs He3HauHMO.

607. B naptun u3 500 netajiefi, H3roTOBJEHHBIX MEPBLIM
CTaHKOM-aBTOMAaTOM, OKa3aJjocb 60 HecraHaapTHHX; 13 600 ge-
Tanefi Broporo craHka 42 HecraHZapTHuIX. [IpH ypoBHe 3Ha-
yumocTH 0,01 npoBepuTh HyneBylo runotesy Hy: p,=p,=p
O paBEHCTBE BEepPOSTHOCTEH H3rOTOBJACHHS HECTaHAAapPTHOM
Aetasin OGOMMH CTaHKaMH NPH KOHKypHpYloule# rumorese
Hy: py 5~ p,.
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608. Jlna omeHKM KayecTBa M3A€/HH, H3rOTOBJEHHBIX
ABYMsl 3aBOJaMH, B3ATH BHIGOPKH n, =200 u n, =300 n3ze-
auit. B 3THX BHIGOPKAX OKa3aloChb COOTBETCTBEHHO m, =20
H m,=15 GpakosaHHbIx u3nenui. IIpu ypoBHe 3HaYHMO-
ctu 0,05 nposeputb HyJeByio runoredy Hy p,=p,=p
O paBEHCTBE BEpPOSITHOCTeH H3roTOBJeHHs GPaKOBaHHOIO H3-
nenusi o6OMMH 3aBOJaMH TNpH KOHKYpHpYIOUlel TrHroTese
Hy: py > ps

Y kazanmne. IlocTpouTh NpaBoCTOPOHHIO KPUTHUECKYIO 06.1acTb.

609. K3 100 BeicTpesOB MmO Liein KaXKALIM H3 JBYX OpY-
AM# 3aperucTpHpoBaHO COOTBETCTBeHHO m, =12 u m,=8 npo-
MaxoB. IIpu yposHe 3uauumMoctu 0,05 mpoBepuTb HYJEBYIO
runoresy H,: p,=p,=p 0 paBeHCTBe BepPOSiTHOCTEH NpoMaxa
oboux opyAMil nMpH KOHKypupylomel rumotese H;: p, == p,.

§ 12. MNMposepKa runoTesbl 0 3HAYHMMOCTH
ssiGopounoro Kod(pMuueHTa KoppenaumMM

MycTe aByMepHasi reHepajbHasi coeokynyoctb (X, Y) pacnpenenena
HopMaJabHO. M3 sTofi COBOKYMHOCTH H3BjedeHa BhiGoOpKa o6beMa n H mo
Helt uafigeH BuiGopoulinifi KOsdduuueHT Koppenauun rp # 0. Tpebyercs
nposepuTh HyJeByio runoresy Hy: rp=0 0 paBeHcTBe HYJIO reHepalb-
HOro Kosdpuuuenta Koppensuun.

Ecau mynesas runoresa NpuHMMaercs, TO 3T0 o3Hauaer, yto X u Y
HEeKOppeaHPOBaHLl; B NMPOTHBHOM CJy4yae — KOpPPeHPOBAKH .

Mpasnno. Jan moz0 4mober npu Yyposre 3Hatumocmu o nposepumo
HYAesylo 2unomesy O PABEHCMBe HYAMO 2eHePAbHO20 Kodpduyuenma Kop-
PeAsYUU HOPMAALHOU 08YMEPHOE CAY4QUHOU BEAUUILHOL NPIL KOHKYPUPYIO-
weil eunomese Hy: ry # 0, nado eviuucaumo Habawdaemoe 3nHaweHue Kpu-

mepus
Taaba=Ts Vﬂ—2/l 1—rg

4 no mabauye Kpumudeckux mouex pacnpedeserus Cmotodenma, no
300AHHOMY YPOBHIO 3HAHUMOCIIU O U Hucay cmenened c60600bt k=n—2
Hadmu Kxpumuseckyo mouky igp (@, R) OsycmopoHHed Kkpumuveckod
obaacmu. Ecau |Tyass | < typ—Hem OCHOSGHUL OmeepeHyms HYaeeyio
eunomesy. Ecau |Tya6q| > txp—Hyresywo e2unomesy omsepeaom.

610. Ilo BuiGopke o6beMa n =100, n3B/JeyeHHOH U3 ABY-
MepHOH HOpMa/bHOH reHepasibHoH coBOKynHocTH (X, Y),
HaWzeH BbIGOPOYHBI Ko3pbuuMeHT Koppeasuud r,=0,2.
Tpe6yercs npu ypoeHe 3nauumocTh 0,05 mpoBeputb Hyse-
Byl0 THMNOTe3y O DaBEHCTBE HYJI0 TEHEPaabHOIo Ko3gdu-
1IHEHTa KOppeasiluK IPH KOHKYPHpYiollled runorese H, :r 540,

Pemenne. Hafinem na6aionaeMoe (3MnupHuecKoe) 3HaueHue
KPHTEDHs:

Tuata==rs V—2/V 1— 2 =0,2/ T00—2/ Y T—0,22=2,02.

239




Mo ycaoBHIO, KOHKYPHpYlomass FHMoTe3a HWMeeT BHA rp ¥ 0, mo-
ITOMy KpHTHYecKas 06s1acTb— ABYCTOPOHHAA.

[To Ta6auue KpuTHyecKMX Toyek pacnpefedenus CrblogenTa
(cM. npujoxkenue 6), no yposuio 3nayumoctH a=0,05, nomeuteHHOMY
B BepXHeil CTpPOKe TabJHLb, U YHCAY CcTeneHell CBOGOAW k=n—2=
= 100—2=98 HaxOfuM KPHTHUECKYIO TOYKY ABYCTOpPOHHeH KpHTHue-
ckoft obaactu fxp (0,05; 98)=1,99.

Tak KaK Tpagn > {xp—OTBEPraeM HYJNERYIO THNOTE3y O paBeHCTBe
HYJI0 TeHepasibHOTO Ko3hdHLueHTa koppeasuuu. JIpyrumu c.1osamy,
KOXbBHIHEHT KOPPeNALNH 3HAYHMO OTJHYAETCA OT HYJAf; CJAeN0BATEIbHO,
X u Y KoppeaupoBaHsI.

611. ITo BuiGopke o6bema n =62, H3BJEYEHHOH M3 HOp-
MaJbHOH JByMepHOH reHepajbHOH coBokymHOCTH (X, Y),
HaiigeH BuiGOpouHbli KO3ppHuMeHT koppensuuu r,=0,3.
TpeGyerca npu yposHe 3HayuMoctn 0,01 nposeputb HyJe-
BYIO THIOTE3Y O PaBEHCTBE HYJIO reHepaibHOro Koadduiiu-
eHTa KOoppeasuuH MPH KOHKYpHpYlowe# rumorese H,:r.5=0.

612, Ilo BuGopke o6veMa n =120, u3BneyeHHOH H3 HOP-
MaJbHON ABYMepHOH reHepanbHO#i coBokymHoctH (X, Y),
Haliled BbiGopouHbill Ko3dduuneHT koppeasuuun r,=0,4.
TpeGyetcsa npu yposte 3Hayumocti 0,05 npoBepHTb Hy.1€BYIO
THIIOTE3y O PaBEHCTBe HYJIO TreHepaJibHoro Koadduunesta
KOppeasilud TpH KOHKypupylomed rumnorese H,: r.s40.

613. Tlo BriGopke o6bema n =100, H3BIeUeHHOHA U3 ABY-
MepHO#i HOpPMaJbHOH reHepaJbHOH CcOBOKymHOCcTH (X, Y),
cOCTaBJ€Ha KoppeasilHOHHas Tabua. 12.

Ta6auvua 12

v X

10 | 15 20 25 | 30 35 | ny,
35 5 1 —_— — — - 6
45 — {6 2 | — | =1 - 8
55 — — 5 40 5 — 50
65 —_ - 2 8 7 — 17
75 - — — 4 7 8 19
ny 5 l 7 | 9 52 19 8 n=100

TpeGyercsa: a) uaiith BeIGopouHbiii Ko3ddHIIEHT Koppe-
asiuuy; 6) npH yposHe 3HaunMocTH 0,05 npoBepnTb HyNEBYIO
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TUnoTe3y O PaBeHCTBE reHepaJbHOro Kos(dulHeHTa Koppe-
JALHH HYMO MpH KOHKYypHpylomeH rumorese H,: r. 0.

Pemwmeune a) Ilna ynpollenns BHYKHC/JEHHI mepefiieM X ycJos-
HbLIM BapHaHTaM
ui=(x;—C)/hy, vi=(y;—Cs)/hs,

rae C, H Cy—N0XHbe HYJAH (B KayecTpe JIOXKHOTO HYJS BHICOZHO
B3ATb BAPHAHTYy, PacloJoXKeHHYl0 NMPHMEPHO B CepeIHHe BapHALHOHHOTO
pPAka; B RaHHOM cJayyae npuHuMmaeM C,==25, Cy=:55); hy=u;41—uy,
T. €. Pa3HOCTb MeXJY ABYMS COCEAHHMR BapHaHTaMK (Wwar); g =U0; 4, —Uj.

[IpakTnyeckn KOppeaaunOHNyl0 TabJnLy B YCJAOBHHIX BapHaHTax
COCTaBJAOT TaK: B NEPBO CTPOKe BMECTO JOXKHOrO Hy.1a C;==25 nn-
IDYT HyJb, CJeBa OT HyJs NHLWYT nocjaeiosareabho — 1, —2, —3,
acnpaBa oT kyJas 3anuchiBaoT 1, 2, 3. AnasoriiyHo, B nepBoM croa6ue
BMECTO JOXKHOro HyJaa Cy==55 3anuchiBaloT HyJb; Haj HyJeM THIIYT
nocaexosateabHo — I, —2, —3, a nox xvyaem !, 2, 3. YHacrorn ne-
PENUCHIBAIOT H3 KOPPEJALHOHHON TaGJauubl B NEPBOHAYANLHLIX BapHaH-
Tax. B urore nosyualoT KoppeasiHoHHY0 Ta6a. 13.

Ta6anuna 13

v v "y
_3 -2 -1 [} i 2

-2 5 t | = | = = = 6
—1 . 2 | - | =} = 8

0 — | — |5 ] 5| - 50

1 S R s | 7 | - 17
2 — | = =1 4| 7] s 19
P | 5 7 9 52 | 19| s n=100

BocnoJsb3yemcs ¢opMyJsoit A8 BHIYHCAEHHS BHIGOPOYHOro Koadepu-
1HenTa KOPpPeJIsuHn B YCJOBHBIX BapHaHTax:

ro= (D) nyptv — nud)/ (n0,0,).
BulunCAHB BXOASUIKE B STY (OPMYJly BEJHYHHH U, U, O,, Op Me-
TOZOM TPOM3BEAEHHH HJHM HENOCPEACTBEHHHIM DACYETOM, MOJAYYHM:
u=—0,03; v=0,35; 6,=1,153; 0,=1,062.
TToab3ysacy pacdeTHoli TaGaunuell (cM. 3anavy 535, T1a6a. 7), naitaem
nypuv =99,
Caef0BaTesbHO, BHIGOPOUHBI KO(PPHIHEHT KOppeasunH
D, puv—nuv_99—100-(—0,03)-0,35
n0g0, 100-1,153-1,062

6) ITpoBepnM HyJIeBYIO THIOTE3y O PaBeHCTBE HYJI0 IeHepaJbHOro
KosqrbHIIMEHTA KOppeJsiLinn.

=0,817.

rg==
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BriuncauM Ha6onaeMoe 3HaueHHe KPHTepHA:

IMo ycaoBmio, KOHKypHpylOllass THNOTe3a HMeeT BHA rp % 0, nosToMy
KpHuTHYecKkass o6JacTb— Asycroponuss. ITo Ta6aune KpHTHYECKHX TOYEK
pacnpegesenust CThiogeHTa (CM. mpuJjoXeHHe 6), N0 YPOBHIO 3HAYHMOCTH
a=0,05, nomellleHHOMY B BepxHeili CTPOKe TaGJHLb, W YHCJAY CTemeHel
cBoGonet k=n—2=100—2=98 HaXoAuM KPHTHYECKYI0 TOYKY ABYCTO-
pOHHeil kpHTHUeckoli o6aacTn fyp (0,05; 98)=1,99.

Taxk kaKk Tya64 > fxp, HYJEBYIO THNOTE3y O PaBEHCTBE HYJIO FeHe-
panbHoro KosphuineHTa KoppeasiuHH oTBepraeM. JIpyruMu cJjoBamu,
Kospduunent xoppeasuny 3HAYHMO OTJAMYAeTCs OT HYJd; CJei0Ba-
TeabHo, X u Y koppe.nposaHsl.

614. Tlo BeiGopke o6bema n =100, u3BJjeueHHol U3 ABY-
MepHOil HOpMaJbHOM reHepaabHoil coBokymHoctH (X, Y),
cocTaB/eHa KoppeasuHoHHas Taba. 14.

Tab6anua 14
X

Y

2 7 12 17 22 27 n,
110 2 4 — — — — 6
120 — 6 2 — — — 8
130 — — 3 50 2 —_ 65
140 —_ — 1 10 6 —_ 17
150 —_ — — 4 7 3 14
ny 2 10 6 64 15 3 n= 100

TpeGyerca: a) HailTH BbiGopounblii Ko3(duuHeHT KOppe-
Asuuy; 6) npu yposHe sHauumoctd 0,01 mpoBepHTb HYyJe-
BYIO THMOTE3y O PaBEHCTBE HYJIO FeHepajbHOro Ko u-
€HTa KOPPEeJIALHH 7, IPH KOHKY pHpYyioueH runorese H, : r .0,

Yxasaune [lepeliTn kK ycaopHbiM BapHanTaM u;=(x;—17)/5,
v;=(y;—130)/10.

615. Ilo BbiGopke ob6beMa n =100, u3BJeyeHHOH H3 ABY-
MepHOH HOPMaNbHOH reHepaabHOit coBokKymHocTH (X, Y),
COCTaB/iIeHa KOppeasuHoHHas Taba. 15.
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Ta6anua 15

X

Y 12 22 32 42 52 62 72 lv
65 — =] =1=w]s}j2]1s
70 -l =1 =1=1=14]1]s
75 — |l =J 27 |s]2]=11s
80 — | =11 s} <=]=1|=1]2s
85 — 4]l | =11 ]=1]=1]n
9 1 | s | s el =]=]=116
95 I 2 |6 | = ] = =]=1o5¢2
e o | 1 | 23 [ 38 |15 12| 3 |a=to0

Tpe6yerca: a) HaliTH BLIGOPOUHBIT KOMPPHIHEHT Koppe-
adquud; 6) npu yposHe 3HayumocTH 0,001 nposeputh HYy-
JIEBYIO THMOTE3Y O PaBEHCTBE HYJIO reHepaJbHOro Koaddu-
IHEHTAa KOppeJadUHH r, NPH KOHKypHpyowell runortese
H:r.5=0.

Y ka3 aumue. [lepelith K yCAOBHHIM BapHauTaM u;= (x;—42)/10,
vi=(y;—80)/5.

616. Ilo BhiGopxe o6beMa n =100, n3BaeueHHoh ks
JABYMepHON HOpMaJbHOfI reHepaJbHO# coBoKynHocTH (X, Y),
noJyueHa KoppejsiLHoHHasa Taba. 16.

Tabanuuna 16
X
Y too | 105 | 110 | 115 | 120 | 125 n,
35 4 — 6 7 8 3 28
45 5 5 2 10 - — 22
55 6 7 — — 2 3 18
65 - 6 5 4 — 2 17
75 5 1 2 4 3 —_ 15
ny 20 19 15 25 13 8 n=100—




Tpebyercsi: a) naliTH BLGOpOuUHBIH KO3(pdHUHEHT KOppe-
asudu; 6) npy ypoeHe 3HawumoctH 0,05 npoBeputh HyJe-
BYIO THIIOTE€3y O paBEHCTBE HYJIO FeHepasibHOro Koadhuiu-
€HTA KOppeasilHu r. TPH KOHKypHpYymouwe# runorese
H,: r.50.

VYikaszanwue. Tepefith K yc1oBHbIM BapHanTaMm u;=(x;—115)/5,
v;=(y;—45)/10.

§ 13. MNMposepka runoTesnl O 3HAUMMOCTH
86i60pOuHOro KO(pPMUMEHTA PAHrOBON KOpPenauMM
Cnupmena

IMycTe renepajblas COBOKYMHOCTb COCTOHT H3 OGBEKTOB, KOTOpHE
06;1agaloT AByMA KavyecTBeHH B M H npusnakamu: A u B. Ha 3roit
COBOKYNHOCTH H3BJeueHa BbIGOpKa ofbeMa n M mo Heil Halijen BHGO-
pounbiil  ko3pduument paunroBofi xoppeasuun Cnupmena py # 0
(em. ra. XII, § 3, A). TpeGyerca npoBepHTb nyJeBylo runoTesy Hg:
pr =00 paBeHcTBE HYJ/IO reHepabiioro Ko3(pdHunenTa paHroBofi Koppe-
asunn Cinpmena.

Ecan HyseBas runoTesa NPHHHMAETCH, TO 9TO O3HAYAET, YTO MeXAY
npusnakamy A W B Her 3Hayumofi paHroBoifl KOPpeJSUHOHHON CBA3M
(BMGODOUHLIK KOIPDHHUHEHT pp He3HAYHM); B MPOTHBHOM CJIyyae Mexay
NPH3HAKAMH HMEeeTCs 3HAYHMAsA DAHroBas KOPPeJsliHOHHAsA CBA3b
(Bi6OpOUHbIft KOIPDHLUHEHT Py 3HAYKM).

Mpasuno. Jaa mozo umobet npu yposHe 3HAUUMOCMU O NPOSepuMb
HYAeBYI0 2unome3y 0 PAGeHCMBe HYAD SeHEPAAbHO20 Ko3pduyuenma pan-
2060ti koppeaayuu Py Cnupmena npu Kowkypupyowed eunomese H:
pr # 0, Hado suuucaumo KpUmu4ecKyw mouxy

4 2
Tip=txp (% k) ]/ n_"; )

20e n—o6Bes 6I6OPKYU; Py— 6HI60POYHBIL KOIpULUEHm paHz080L KOp-
peasyuu Cnupmena; typ (e, k)— kpumuueckan mouxa O8ycmoponHeli
Kkpumudeckoq obaacmu, Komopywo Haxo0am no mabauye KpumudecKux
movex pacnpedeaenun Cmowdenma (cm. npuaoxenue 6), no yposnio
3HAMUMOCMU O U wucAYy cmenenet 606006 k=n—2.

Ecau | pg| < Typ—Hem OCHOBQHUL OMSEPSHYMb HYACBYI0 2LNOMETY.
Paneosan KopperayuonHaa c8a3b MexncOYy KA4ECMBEHHHIMU NPUSHAKAMU
ne anauuma. Ecau |pg| > Ty — Hysesyro eunomesy omsepearom. Mexdy
KQuecmseHHbIMI NPUIHAKAMU CYecCmeyem 3HAYUMAA PAH208AA Koppeas-
YUOHHAA C8A3b.

617. B 3agaue 540 no BhiGopke o6beMa n = 10 BpiuHC/IeH
BbLIGOpPOUHbIH K03(puLHeHT paHroBo# Koppeasauud CnupMena
p,=0,64 Mexay oueHKaM# 3HaHHH# CTYIEHTOB 110 ABYM
TectaM. Ilpu ypoBHe 3HaunmoctH 0,01 npoBepHTh Hya€BylO
THIOTe3y O paBeHCTBE HYJIO TFeHepasbHOro Kosdpuimenra
panroBoii Koppeasuuy CnupMeHa. JIpyrHMH cJioBaMH, Tpe-
6yercsi MPOBEPHTb, ABAAETCH A 3HAUMMOH paHroBas Kop-
pensilMOHHAs CBA3b MeXJY OLEHKaMH N0 ABYM TecTaM.
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Pewenne. Hafizem KpuTHYECKYIO TOYKY ABYCTOpOHHE KPnTh-
ueckoR cGnactu pacnpenenedns Croiozenta no ypoumo 31aYUMOCTH
a-=0,0] u uncay creneneit cBoGoiw k=n—2=10—2=8 (cM. npuao-
wenne 6): Iy, (0,01; 8)=-3,36.

Haiiem xperqecxylo TOYKY:

Typ=1lyxp(a k) ‘/

Hrak, Typ==0,92, py=0,64. Tak kak py < Typ— HeT ociosanui
OTBEPTHYTb HY.IEBYIO HNOTe3y O PABEHCTBE HY.1I0 reHepaabhore Kosg-
duuMenta panrosoit Koppeasunu Cnupmena. Ipyrimu cJoBaMi, paKro-
Bas KOppeisiluoHNaA CBA3b MeKy OLEHKaMH MO JIBYyM TecTam He3na-
yuMas.

1—0,642 1—0,64¢ ~0,92.

618. B 3agaue 541 no BeiGopke c6bemMa n == 12 BbluncaeH
BHIGOPOUHBLIH KO3(UUHEHT paHroBol koppeasiini CnupmeHa
P = 0,92 Mex 1y oLleHKaMH, BbICTAB/JEHHLIMH OAHHM H TEM Ke
yyauguMca JAByMs TpenojaBateasiMu. Ilpw ypoBHE 3HauH-
moctH 0,05 npoBeputb runoresy o paBeHCTBE HYJIO reHe-
pa’bHOro KodxpuuueHTa paHroBoil koppeasuuyu Cnipnena.
Hpyrumn caosamu, TpebyeTca mnpoBepHTh, sABAAETCH aH
3Ha4YMMOfi paHroBasl KOPPENAUIIOHHAs CBS3b MEXAY OLEH-
KaMH JIBYX npenojaBareJieil.

619. B 3anaue 542 no BbiGopKe o6beMa n = |3 BuulicIeH
BbIGOpOUHbI KO3(pduIHEHT paHroBo# koppenamn Cnipmena
0, =0,75 Mexiy NpaBH/JbHBIMH pPaHraMH OTTEHKOB L BETOB
H paHraMH, KOTopble HM NpPHCBOU. HcnbiTyeMmblit. [Ipu ypoBHe
3xaunmocti 0,02 NPOBEPHTb, 3HAYUM JH HafiieHHHH Ko03)-
¢uuMeHT paHroBoi Koppeasuuu CnHpMeHa.

620. B 3amaue 543 no BbléopKe o6bema n =9 BLiYlHCIeH
BbIGOpOUHbIH Ko3hduunent panrosoit koppeasunn Cnupmena
pp=0,73 Mexny aByMs NOCJ€XOBaTEIbHOCTAMH pAHTOB.
IMpn yposHe 3nauyumoctd 0,05 npoBepuTb rnnoTesy o pa-
BEHCTBE HYJIO reHepasibHOro Kosd@HuHeHTa paHroBoi Kop-
pensiuun Cnupwmena.

621. B 3azaue 544 no BhiGOpKe 06beMa n = 11 BhiuHcaeH
BbiGOpOuHbIii KO3(dHLUHeHT panrosoil Koppeasunu CmipmeHa
p,=0,82 Mexay JaByMsa nocnenoBaTeJbHOCTAMH PaHrOB,
YCTaHOBJIEHHBIMH CNeLHaNUCcTaMi ABYX 3aBOJOB fpH paH-
JKUPOBaHHH (PAaKTOPOB, BAHSIOWMUX H2 XOX TEXHOJOTHUECKOTO
npouecca. Ilpu yposue 3naummoctu 0,01 npoeputb, 3Ha-
yHMa JIH PaHroBas KoppeasilliOHHAaA CBA3b Mex1y mnoc.Je-
J0BaTeJbHOCTSIMH PaHTOB.

622. Ilo BuiGopke o6bema 7 =42 BbluNCJeH BbIGOPOUHBIH
Ko3ap¢HuHeHT paHroBoit Koppeasaudu Cnoupmesa p, =06

245



MeX1y AByMsi mocjenoBaTesibHOCTAMH paHroB. [lpu yposue
sHauumoctH 0,02 npoepuTb, 3HaUMM /M BBIGOPOYHBIH KO-
apuuneHT paHrosod Koppeasuuun CnupmeHa.

§ 14. Mposepka runoTe3nl 0 3HAUMMOCTH
BbIGOPOYHOro KOI(PPUUMEHTA PAHrOBONH KOppenauMKM
Kenpanna

NycTs renepanbHas COBOKYRHOCTB COCTOHT H3 OGbeKTOB, KOTOpble
o6nanaloT KByMs KauyecTBeHHBLI MU NpusHakamu: A u B. U3 3toit
COBOKYNIHOCTH H3BJIeyeHa BHOOpKa c6LemMa n H mo Heil HafizeH BblGO-
pounbiii  Kos(ppuuieHT paHrosod koppenaunn Kedganna v #0 (cMm.
ra. XII, § 3, B). Tpe6yerca mpoBepuTh Hy.Jesyio runotesy Hy: Tp =0
O PaBeHCTBE HYJIO TeHEepPasJbHOro KofxpuiltHeHTa paHrosoft Koppeasiuuu
Kenganana.

Ecau nynesass runoTesa NpHHHUMAeTcst, TO 3TO O3HAYaeT, YTO MeXAY
npusHakaMu A u B Her 3HaYuMO#t PaHrOBOii KOppesALHOHHON CBA3H
(BLIGOPOYHLIt KOS(HIHEHT Ty HE3HAUHM); B TMPOTHBHOM CJAyyae MeXAY
NpH3HaKaMy HMeeTcs 3HaYHMasi PaHroBas KOppeJsiHOHHas cBA3b (BbiGO-
pounbiii xo3(phHIHEHT Ty, 3HAYHM).

Mipauao, las mozo umobor npu ypoeHe 3HAYUMOCMU G NPOBEPUMb
HYACBYI0 2unomesy 0 paGeHCMEe HYAID 2eHEPAIbHO20 Kodpduyuenma pax-
2080t Koppeaayuu Kendaara npu xonxypupywouwed eunomese Hy: T # 0,
HA00 86MUCAUMb KPUMUHECKYIO MOYKY

2 (2n +5)
9n(n—1)"'

20e n—ofvem BubOPKL; Zyp— KpUMuUiecKas mouxa Osycmopouned Kpu-
mudeckod obaacmu, Komopyw Haxodam no mabruye ¢ynkyuu Janasaca
no pagencmsy @ (z2yp)=(1—a)/2.

Ecau |ty | < Typ—nem ocrosanud omsepenyme Hynresyts eunomesy.
Panzosan KoppeaayuoHHAR €836 MeNCOy KAHECMBEHHHIMU NPUSHAKAMU
nesnaquma. Ecau |ty | > Typ— Hyseeyo eunomesy omeepearom. Meocdy
KQUECMBEHHBIMU NDUSHAKAMU CYLECMBYem 3HANUMAA PAH208GA KOpPeAR-
YUOHHAA CBA3b.

Tup =zup

623. B sagaue 548 no BhiGopke o6beMa 7 == 10 BuuuC/IeH
BbIGOPOuHLI Ko3(duuueHT paHroBoi kKoppessuun Kenganna
T, =0,47 MeXK1y OUEHKaMH 3HaHHI CTYJIEHTOB 1O JBYM
tectaM. Ilpu ypoBHe 3HauumoctH 0,05 NpoBepuTh HYJEBYIO
THNOTE3Y O PAaBEHCTBE HYJI0 reHepaJibHOro Ko3(duuuenra
panrosoit koppeasuuu KeHjanna. JIpyruMe cnoBaMH, Tpe-
6yeTcs NpoBepUTb, ABAAETCA JM 3HA4UMOH paHroBas Kop-
pensiuHOHHAsA CBA3b MeXIy OLEHKaMH MO ABYM TeCTaM.

Pemen ne. HafileM KPHTHYECKYIO TOYKY Zyp:
D (24p) =(1 —a)/2 =(1 —0,05)/2 =0,475.
ITo Ta6anue Jlaniaca (cM. mpuioxkenHe 2) HaXomuM 2zyp=1,96.
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Haiinem xpuTuveckyio Touxy:

_ 2@n{5) _ 1/ 2(2: 10+5)
Tup =2 mn—1) = 1.% 910 (10—1) "0’49'

Hrak, Typ=0,49, 1,=0,47. Tak KaK 75 < Txp—HeT OCHOBaHRi
OTBEPTHYTb HYJIEBYIO THNOTe3y; PAHrOBas KOpPPeasLHONHAA CBA3b MeXIY
OLEeHKaMH N0 ABYM TecTaM He3HayuMas.

624. B sanaue 549 no BeiGopke o6beMa =10 BbIYHCIEH
BLIGOPOYHBIH KO3(pHLLHEHT paHroBoil koppeasiuun Kenjpaana
1,=0,78 Mexay oOuUeHKaMH KauecTBa JeTanell, KOTopbie
OblIH BHICTaBJEeHH ABYMs KOHTpoJepamu. [Ipu ypopHe 3Ha-
gyumoctH 0,01 nmposepuTsh, fABASETCA JH 3HAYMMOH paHroBas
KOppeasilHOHHAA CBfA3b MeXAY OLEHKaMH ABYX KOHTPO-
JiepoB.

625, Ilo BhiGopke o6bemMa n=13 HalineH BHIGOPOUHDLIH
Ko3(p¢dHuUHeHT paHroso#t koppensuun Kenpanna 1,=0,54
MEeXAY ABYMs NOCJEN0BaTeIbHOCTAMH paHroB. Ilpu yposhe
aHaunMoctdH 0,05 npoBepHTh, ABAAETCA JH 3HAUUMOH paH-
roBasl KOppeJfLHOHHAS CBA3b MEXAY NMOCAel0BaTeIbHOCTAMH
PaHroB.

626. Ilo BHGOpke ofbemMa n =20 HafzeH BHIGOPOUHLIH
Ko3dduuyeHT paHroeoii Koppeasuun Kenzaana 1,=0,24
MeXK1y ABYMA IOCJeJ0BaTeNbHOCTAMH paHroB. Ilpu ypesHe
sHayumoctH 0,01 npoBepuTh, ABAAETCA JH 3HAYHMOH paH-
roBas KOppeJfllHA MeXy Noc/eloBaTeJbHOCTAMH pPaHroB.

§ 15. MNposepka runotessl 06 ogHopoaHOCTH ABYX BLIGOPOK
no KpuTepmio BHMNKOKCOHA

Kpurepufi Bnakokcona cayXuT AJs NPOBepKH OXHODOAHOCTH He-
SaBHCHMBIX BBIGOPOK Xp, Xg, s4., Xp, WY1 Y3s o2 Yp, B TIPeANOJIOKEHHN,
yro X u Y —HenpepuiBHbIE cayuaiiHble BEJHYHHLL.

HyneBas rumotesa cOCTOMT B TOM, YTO NPH BCCX 3HAYeHHAX apry-
MeHTa (0603HayHM ero uepe3 x) QyHKUHH pacnpeleneHHsl PaBHH MEXAY
coboi:

Fy (x)=Fg (x).

KonkypHpywolye runoress:

Fy (x) # Fy(x), F1(x) < Fo(x), Fy(x) > Fy (x).

3ameruM, yTO NpUHSATHE KOHKYpHpYylowed runoresbl H,: Fy (x) < Fq (x)
o3Hayaer, yT0 X > V. AHalornyHo, ecyH cnpaBelJHBA KOHKYPHPYyOmas
runoresa Hy: Fi(x) > Fa(x), To X <VY.

llanee npeinosaraercfi, yro ofveM nepBO¥ BLIGOPKH Melibile (He
GoJbiue) BTOPOIl: #4€X n,y; €CJAH STO He Tax, TO BHOODKH MOXKHO nepe-
HyMepoBaThb ([IOMEHATb MecTaM).

A. lTposepxa HyaeBo#i rrnoTedn B cAyyae, ecaAn ob6bem obenx

BuGopok He mpesocxoaut 25. Mpasuao 1. [as mozo umobet npu yposne
SHauuMocmu o nposepume Hyaesyw eunomesy Hy: Fy(x)=F,(x) 06
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00HOPOOHOCMU  Q8YX He:asucuMbIX 6I6OpOK 00BeMoe Ny U ng (Ny <= ng)
npu ronkypupytowell 2unomese Hy: Fy (x) # Fy (x), Hado:

1) pacnorowume sapuanmot 6beux 8560pOK 8 so3racmarnuier nopRoxe
m. e. 8 sude 00H020 eapuayuonHoco pada, u Halmu & Imos pady
Whana —CYMMY nopaOKoSuX HOMEPOS 8apuanm nepeol 8ui6oOpKuU;

2) naumu no mabauye HUNCHION — KpUmMuqeckyo - mouny
@yenun.xp(Qs M1, M2). The @ =0/2;

3) Halimu eepxHi00 Kpumudeckyro mouxy no dopayae

Weepxn.xp = (M + N2 =~ ny — Wyiwxs.kp*

Ecru Wy kp < Waga < Wyepxu.kp — HEM OCHOBAHUL OmeepzHymb
Hyaesyio eunomesy. Ecau Wyagn < Weywnxp 414 Wyaga > @Weepxup —
Hy.2e8y10 2unomesy omeepearom.

627. Ilpu ypoeHe 3HaunmocTtu 0,01 nposeputh HyJIeBYIO
runoredy Hy F,(x)=F,(x) 06 0oaAHOPOZHOCTH JABYX BbIGO-
poOK, o0BeMBl KOTOpHX n,=6, n,=7 (B NepBo#l CTpPOKe
npHBeAeHH BapuaHThl NepBOii BBIGOPKH; BO BTOPOH CTPOKe —
BapHaHTHl BTOPOH BBIGOPKH):

% 346101317
g, 125 71620 22

IlpuHsATL B KauecTBe KOHKYpHpyiouwelt runoresy H,:
Fy(x)#F,(x).

Pewenne. Koukypupywouas runoTesa umeet BHA Fy(x) # Fy (x),
fOITOMY KPHTHUYeCKast 00.,1aCTb— ABYCTOPOHHAS. PacmosioxkuM BapHaHTh
obeux BuiGOPOK B BHAE OAMOCO BapHaLHOHHOrO PAAA M MPOHYMEPYEM HX:

NopAAKOBLIHA
HOMEp 1234567 8 91011 1213
spapauta 1 23 4567 10 13 16 17 20 22
Haiinem uaGaiogaeMoe 3HauetiHe KpuTepHs BHIKOKCOHA — CyMmy
NOPAAKOBLIX HOMePoB (OHU HaGpaHbl Ky PCHBOM) BaPHAHT NepBoil BHGOPKH:

Wia6a=3--4+6+84-9-1+-11=41.

Hailinem 1o Ta6nuiie* HHUMKHIO KPUTHYECKYIO TOYKY KPHTHue-
ckofl o6aacTu, yunTwBas, uro Q=0,01/2=0,005, n,=6, ny=T:
Cupmnxp (0,005, 6, 7)=24. Haiinem BepXHIOI KPHTHYECKYIO TOUKY:
Wpepxmxp = (1 + f2 - 1) Ay —Wyymn.xp (6 4 7 - 1)-6—24 == 60. ITo-

CKONBKY Waywakp < Whaba < Waepxn.up (24 < 41 < 60)— Her ocnoBanmit
OTBePrHYTb HYJIeBYIO THROTE3Yy 06 OAHOPOAHOCTH BbIGOPOK.

628. TMpexnoxensl aBa Merofa (A u B) yBeaudeHus
Bbixola npoaykuuu. Ilpu yposue 3HaunmoctH 0,05 mpose-
PHTb HYJIEBYIO TFHMNOTe3y 06 HX OAHHAKOBOH 3(peKTHBHOCTH
no aByM BuiGopkaM o‘weMoB n,=6 u n,=9 (B nepeoit

* IMpn pewenun 3agay 627—630 HcnonnL3oBaTe TabJaHLy, MoMelleH-
Hylo B Kuure: "mypman B. E. Teopusn BepostHocTelt H MaTeMaT-
yeckad cratuctuka. M., 1977,
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CTpOKe npHBeJeHbl NPOLEHThl MPHPOCTa NMPOAYKIHH B KaX-
JOM ofibiTe N0 MeToay A; BO BTOpO#i cTpoKe — no meroxy B):

¥ 020305081013
y; 0104060709 141,71819

Ipunate B KauecTBe KOHKYpupYlowe# runoresy: spdex-
THBHOCTb MeTO10B A M B pa3sniuHa.

629. TlpoussoguresbHOCTH Tpyda JABYX CMeH 3aBoja
XapaKrepusyercsi Bbl6OpkaMH o6beMoB n,=9 u n,=10:

nepsasi cmeHa 28 33 39 40 41 42 45 46 47
Bropas cMeHa 34 40 41 42 43 44 46 48 49 52

Hcnoawsya xpurepuii Buakokcosa, npH ypoBHE 3HauH-
moctd 0,1 npoBepHTL HYyJEBYIO rumnorely o6 OZHHAKOBOH
NPOH3BOAUTEILHOCTH OGEHX CMeH, IPHHAB B KayecTBe KOH-
KypPHpYIOWEH THUNoTe3y: NPOH3BOAUTEJILHOCTh TPyJa CMEH
pa3nnyHa.

Yxasanne. Ilpn BuuucjieHHH HaGAI0RaeMOro 3HAYEHHS KpHTC-
pHA BHJIKOKCOHa yYecTb, YTO PaHTH COBRAJAIOLIMX BAPHAHT P a3 Ja U u-
#BHX BBHIGODPOK pPAaBHL CpefHeMy apH(IMETHUECKOMY NOPAAKOBBIX
HOMepOB BApDHAHT B OOUIEM BAPHALHOHHOM PsAfe, COCTaBJEHIOM H3 Ba-
pHaHT ofenx BHIGOPOK.

630. DdpeKTHBHOCTb KaXI0ro H3 ABYX paluoHoB (4 u B)
OTKOpMa CKOTa XapaKTepusyercsi BbiGOpKamMH OOGBEMOB
n,=10 u n,=12 (B nepBoil CTPOKe NpuBeleH BeC (B Kr)
JKHBOTHBIX, KOTOPHX OTKapMJHMBanW N0 pauHOHY A, BO
BTOpO#l CTPOKe—I0 palHoHy B):

x; 24 26 27 27 30 32 33 34 35 36
y; 21 21 22 23 25 25 25 25 27 27 29 31

Hcnoab3ys kpurepuii BHnKoKcoHa, npu ypoBHe 3HauH-
mocti 0,05 npoBepuTb HyneBylo rumnoresy 06 OXMHAKOBOIl
3¢ppeKTHBHOCTH pauHOHOB A u B, NPHHAB B KauecTBe KOH-
Kypupymowedl runoresy: pauuon A sddekTusnee pauuona B

(H: Fi(x) < F,(x), T.e. X>Y).
Ykaszanue Kpnrnueckas 06.1aCTb— NPABOCTOPOHHAS.

B. Mposepka uyaesoit runore3m B ciayyae, ecan o6bem xovs 6bt onHod
n3 BuGopok npepocxoaut 25. 1. [Tpu KoHKkypupyloueit ranorese Fy (x) #
# Fq () HHXKHAA KPHTHYECKAs TOYKa

Wygnen.xp (@3 My, N2) =

=[("1+’1:'{;l)‘”1—l_2” ]/"lnz(nll';"rl-l)] , *)
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rie Q=a/2; 2yp HaxoaaT no Tabanue Gynkunn Jlanjaca ¢ nomoliblo
pasenctsa @ (2,p)=(1—a)/2; 3HaK |a] osnavaer uenywo yacTh uucaa a.

B ocransuom npasusio 1, npuseacnnoe B 0. A, coXpaHseTcs.

2. I1pu KOHKypupyioukX runotesax Fy(x) < Fa(x) n Fy(x) > Fy (%)
HH)KHIOIO KPHTHYECKYIO TOYKY HaxoaaT no ¢opmyse (*), nosoxus
Q=0; COOTBETCTREHHO 2yp HAXOAAT NO Tabnuue ¢ynkuun Jlannaca
c nomouwbio pasenctBa @D (2,p=(1—2a)/2. B ocranmbHoM npaBuaa
2 — 3, npHBejeHHpie B IN. A, cOXpaWsilorcd.

631. Tlpu ypoeHe sHauumoctH 0,05 npoBepuTb HyJEBYIO
runoresy o6 OIHOPOAHOCTH ABYX BLIGOPOK 06beMOB: n, =40
1 n,= 50 npu Koukypupyiowei runorese H,: F, (x) % F,(x),
€CNM M3BecTHO, YTo B oflieM BapHaUHOHHOM pAly, COCTaB-
JIEeHHOM H3 BapHaHT o00eHX BHOGOPOK, CyMMa NOPAAKOBHIX
HOMepoB BapHaHT nepBoil BHGOPKH W, ¢, = 1800.

Pewenue. IMNo ycnosuio, KOBKYpHpYylOUlas rRNoTe3a HMeeT BHA
Fy (x) =F, (x), nostoMy KpuTHyecKas 006/acTb— ABYCTOPOHRAN.
Hafinem 24 ¢ nomoubio paBeHCTBa

@ (2,p) = (1 —@)/2 =(1—0,05)/2 =0,475.

Mo tabnuue ¢yuxnun Jlanaaca (cM. NpuIAOKeHHe 2) HaxOzHM 2yp=1,96.
Noacrapus n; =40, ng=>50, 2,p=1,96, Q=0,05/2=0,025 B Popmyny

Wagnenxp (@3 M1, Re)= [w;—l)ﬁd—zw l/nlnz(nll-l;"a'l“)] ,

TIONYYHM Wyyscn.xp = 1578,

HaiifeM BepXHIOIO KPHTHYECKYIO TOUKY: Wyepxn.kp == (M1t ne~+1) n;—
— Wngn.kp= (40} 50-4-1) -40— 1678=2062. Tak KaK Wyywu.kp< Wnata<
< Wyepxu.xp(1578 < 1800 < 2062), TO HeT OCHOBakHII OTBEPrHYTb HYNEBYIO
rHRoTesy 06 OJHOPOAHOCTH BHIGOPOK.

632, I'lpu ypoBHe 3nHaunmocth 0,01 npoBepHTb HyJeByIO
runoTe3y 06 OAHOPOAHOCTH ABYX BHIGOPOK 06BHEMOB: f1, == 40
H n,= 60 npx KOHKypHpyiowe# runorese H,: F, (x)= F,(x),
eC/i M3BeCTHO, 4YTO B o6leM BapuallMOHHOM pAdy, COCTaB-
JEHHOM H3 BapHaHT ofeHX BLIGOPOK, CYMMa NOPAAKOBLIX
HOMepoB BapHaHT nepBoil BbIGopkH W .6, = 3020.

633. Ilpun ypoBHe 3saunmoctH 0,05 mpoBepHTh HYJE€BYIO
runoredy o6 OJHOPOAHOCTH ABYX BHIGOPOK 06BEMOB n, =25
1 n,= 30 npu KOHKypHpyioleii runorese H,: F, (x) 5 F, (x):

BapuanTel nep- 12 14 15 18 21 25 26 27 30 31 32 35 38
Boit BRIGOpKH 41 43 46 48 52 56 57 60 65 68 73 75
Bapuante BTO- 11 13 16 17 19 20 22 23 24 26 28 29

poit BoiGopkH 33 34 36 37 39 40 42 44 45 47 49 51
53 55 b8 61 63 66
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§ 16. Nposepka ruNoTe3bi O HOPMANLHOM pacnpeseneHnu
reHepanbHOH COBOKYNHOCTH MO KpuTepmio lMupcona

A. dmnupuuecKoe pacnpesesenne 3aaaHO B BHAC NOCACAOBATEAbNO~
CTH. PABHOOTCTORWHX BAPHAHT H COOTBETCTRYIOUMX HM uactoT. [Tycts
sMNHpHYecKoe pacnpeieseHHe 3afaHO B BHAE NOCJENOBATEJLHOCTH pass
HOOTCTOfILLKX BAPHAHT K COOTBETCTBYIOWIHX MM YacToT:

Xi Xt Xg 0o XN
n; ny Ng o2 BN,

TpeGyercst, Hcmonbsys kpurepuii Inpcona, nposeputh TrHIOTE3Y
O TOM, YTO reHepasbHasi COBOKYMHOCTb X pacnpejiesieHa HOPMaJbHO.

Mpaeuao 1. [Jaa mozo umoboe npu 3a0anHHOM YPOBHE 3HAHUMOCTIL O
nposepume 2unomesy o HOPMANLHOM pacnpedeseniu 2eHeparbHol €080+
Kynnocmu, Hado:

1. Butucrume HenocpeGcmaenno (npu marom ducre HaGaodenud)
uau ynpoujennvim memodom (npu Goavwiom qucae ua64m0enud)Lnanpu-
MED MemoOos npoussefeHull uau cymm, 6olGOPOURYIG CPEOHIO Xy U 6bi-
bopouroe cpedree Keadpamuueckoe OmMKAOHEHUE Cg.

2. Buwqucaume meopemuaeckue 1wacmomsi

h
n1=:—n-¢(ut),

20e n—o6ven suibopru (cymma 8cex wacmom), h— a2 (pasnocmes Mexcdy
Osyma coceOHumu eapuanmamu),

Xj—%g | YA
» = e .
Op P ) Von

ui=

3. Cpasrume smnupuveciue 4 meopemudecKue 4acmomsl ¢ NOMOULI0
kpumepus Mupcona. las smozo:

a) cocmagasiom pacsemnyro mabauyy (cu. ma6a. 18), no xomopod
Haxodam nabawdaemoe 3HaYEHUE KPUmMePUs

Yhasa=3 (nj=nd)* .
n;

6) no mabauye Kpumudeckux mouek pacnpedesenus Y2, no sudan-
NOMY YPOBHIO 3HAUUMOCTL O. & HUCAY cmenered €8060068 k=5—3 (s —

4uca0 epynn enbopKu) HAXO0AM KPUMUYECKY0 MOouKyY X?(p (o; k) npaso-
cmoponned Kpumuueckoll obaacmu.

Ecau Yua6a < xﬁp—uem OcHogaHUl omsepsrymb eunomesy o Hop-
MOAbHOM pacnpedesenuu 2eneparbHod cosokynHocmu. JIpysumu caosamu,
IMRUpUYECKUE U Mmeopemudeckue HOcmMOmsl PA3AULGIOMCR  HE3HAYUMO
(cayuaino). Ecau yiaen > xﬁp—eunomeay omsepeaom. Lpysumu cao-
8aMU, IMRUPUHECKUE 1 MEOPemULecKue Lacmomnl PasAuaIOmea 3HAUUMO.

3aMevanne 1. Manouncaennune gacTots (n; < 5) caenyer o6be-
JQHHHTB; B 3TOM CJy4ae H COOTBETCTBYIOU{HE HM TeOPETHYECKHE 4acTOTH
TaKKe Hafo cjoxuTb. Ecau mnpoHasopmioce OGbejHHEHHe YacToT, TO
TIpH ONpeleJeHHH WYHCAA CTeneHeit cBoGoxbi no qopmyde k==s—3 cae-
AyeT B KadyecTBe s MPHHATb YHCJIO IPyNn BHIGOPKH, OCTABIIKXCA NOCJAC
o6befHeHHsl 4acToT.
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634. Tlouemy npu npoBepke c noMcuibio Kputepua Ilup-
COHA THNOTE3bl O HOPMAJIbHOM pacilpe] MIEHHH reHepa.ibHoil
COBOKYMHOCTH YHCJO cTelleneil cBoGodel HaxogAaT Mo ¢op-
MyJge k=s—3?

Pemenwne. [lpn ucnoasaosannn kpurepas IMupcona umc.1o cre-
neHel cBCOORM k—s—I1-—r, ric r—vuyKHCIO NAPAMETPOB, OLieHHBaeMbiX
no BuiGopke. HopMaibHoe pacnpeienedne onpepersercds AByMA napa-
METpaMH: MAaTEeMATHYECKHM OXKHA3HHEM a H CPEeIHHM KBAAPATHYECKHM
oTkJoHeHHeM 0. Tak Kak ¢6a 31H NapaMeTPa OUECHHBAJIHCH NO BbGOPKE
(B KavecTBe OUEHKH @ MPHHHMAIOT BHIGOPOYHYIO CPERHIOI, B KayecTse
OlUeHKN G — BHOOPOYHOe CpelHee KBAAPATHUECKOE OTKJIOHEHHe), 10 7 =2
C/1efOoBaTeNbHO, k- §—1 —2=5—3.

635. Vcnoab3ys kputepuit Ilupcona, mpu ypoBHe 3ua-
yumocTd 0,05 nmpoBepuThb, COTJacyercs JH THIOTe3a O Hop-
MajJbHOM pacnpeneneHuH reHepasibHON coBOKynmHocTH X
C 3MMHpUYECKHUM pacnpelieieHHeM BLIGOPKH o6beMa n = 200:

X 5 7 91113151719 21
n; 1526 25 30 26 21 24 20 13

Pewenue 1. Henoabays weron nponssegennit, Hafizem Bhibo-
pounyio cpenmion x;=12,63 1 BLOOpOUHOE Cpefiiee KBaapaTHyeckoe
OTKJIOHCHHE Op == 4,095

2. BLIYHCIIHM TeOpPETWYECKHE YACTOTH, YYWTHIBasg, u4to n =200,
h=2, 6,=4,695, no ¢opmy.1e

+ nh 200 -2
§ OIS e— ) T e— )= 9.
n; o q)(ul) 1,695 q)(ul) 85,2 (P(ui)-

Cocrasum pacyernylo Ta6a. 17 (3nauenus OyHKuHM @(u) noMellensl
B npujaoxenuu 1).

Ta6auna 17

X=X
t x up=—o—b @ (4;) n;=85.2-¢ (u;)
B
| 5 —-1,62 0,1074 9,1
2 7 —1,20 0,1942 16,5
3 9 —0,77 0,2966 25,3
4 11 —0,35 0,3752 32,0
5 13 0,08 0,3977 33,9
6 15 0,51 0,3503 29,8
7 17 0,93 0,2589 22,0
8 19 1,36 0,1582 13,5
9 21 1,78 0,0818 7.0

3. CpaBuuM 3MNUpHYECKHE 1 TEOpPeTHYECKHe YacCTOTHI.
a) CoctaBuM pacuetHyo Ta6a. 18, u3 Kotopoil Halizem
Ha6nonaemMoe 3HayeHHe KpHUTepHs
Ko = 2 (n;— ng)*/ni.
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Ta6anrnua 18

i n; Y np-n; (n;=n})? (/z[<-n;)2,/n;
1 15 9,1 5,9 34,81 3,8

2 26 16,5 9,5 90,25 5,5

3 25 25,3 —-0,3 0,09 0,0

4 30 32,0 —2,0 4,00 0,1

5 26 33,9 -7,9 62,41 1,8

6 21 29,8 -—38,8 77,44 2,6

7 24 22,0 2,0 4,00 0,2

8 20 13,5 6,5 42,25 3,1

9 13 7,0 6,0 36,00 5,1

= | 200 Xnatn = 22,2

3 ta6a. 18 waxoaum xﬁag,.=22,2.

6) Mo Ta6anue KPUTHYECKHX TOYeK pacmpepenenus % (cMm. npu.o-
weune 5), NO ypoBHIO 3HaunMocTH o =0,05 H yHcay cTeneHell cBo6OAbI
k=5—3=9—3=6 HaXoAuM KPHTHYECKY!O TOYKY NPaBOCTOPOHHEH KpH-
TitYecKoi#l 06.1acTH

2 .
¥xp (0,05, 6)=12,6.
2

TaK KaK Yha6n > Xxp—THIIOTE3y O HOPMAJLHOM pACTIpeleNCHHH re-
HepasbHOil COBOKYNHOCTH oTBepraem. JIpyruMu caoBamm, sMEnpHYecKHe
# TEOPEeTHYECKHE YACTOTHhl PA3/NHYAOTCH 3HAYHMO.

636. Ucnoab3ysa kpurepuit [lupcona, npu yposHe 3Ha-
yrmoctd 0,05 npoBepHTb, COFJIacyeTcsi JIH FHIOTE3a O HOp-
MaJibHOM pacnpefe’eHHH TreHepaJbHOH coBoKynHoctd X
C 3MOUpUYECKHM pacnpeneneHHeM BbIGOPKH ob6bema n = 200:

% 03050709 1,1 1,3 1517192123
n, 6 9 26 25 3026 21 2420 8 5

637. Hcnoab3ys Kpurtepuit Ilupcona, npu yposue 3Ha-
gumocTd 0,01 ycTaHOBHUTB, CJAy4ailHO WIH 3HAYUMO PacCXox-
JeHde MeX1y IMNUPHYECKHMH 4aCTOTaMH n; H TEOpPeTHIeCKHMH
4acToTaMHu N, KOTOpble BbIUMCJIEHBl, HCXOAA M3 rHNOTE3hI
0 HOpMaJ/IbHOM pacipefeseHHH reHepabHOil COBOKYNHOCTH X:

n, 8 16 40 72 36 18 10
n; 6 18 36 76 39 18 7
Peweune. Haitaem nabaiogaemoe suavenue kpurepus [lupcona:
Ahaon = Oy (n;—n7)*/n;. Cocrasum pacuetnyio Ta6a. 19.
Hs Ta6n. 19 wuaxonum HaGmonaemoe 3HayeHHe  KPHTCPHA:
x::(aﬁn = 3,06' .
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Mo Ta0AHle KPHTHYECKHX TOueK pacnpexeternst ¥? (cM. mpuJsonce-
HHe 5), no yposHio 3HauumocTH 0,01 B uncay creneHeit cBoGoan k= s-—
—3=7—3:==4 HAXOZHM KDPHTHYECKYI0O TOYKy NpPaBOCTOPOHHEH KPHTH-
geckoli o6aacTH yxp (0,015 4)=13,3.

Tak XaK Yua6n < Yxp— HET OCHOBAHHI OTBEPTHYTL FHNOTE3y O HOP-
MaNLHOM pachipefle/leHHH TeHepajbHoft COBOKYRHOCTH. IpyruMu cjo-
BaMH, PacXoXJeHHe MeXAY SMIHPHUYECKHMH H T€OPETHUEeCKHMH YaCTOTaMH
He3HauhMo (cayuafHo).

Ta6annal9

i n; ny ni—n; (n;-np)? (n;~ n;)'/n;

1 8 6 2 4 0,667

2 16 18 —2 4 0,222

3 40 36 4 16 0,444

4 72 76 —4 16 0,211

5 36 39 -3 9 0,231

6 18 18 - — —

7 10 7 3 9 1,286

Z | n=200 A ha6a = 3,061

638. Mcnonn3ys kputepuit IlupcoHa, npu ypoBHe 3Ha-
yuMoct 0,05 ycTaHOBHTB, CJyualfHO WM 3HAYHMO PacXoxK-
JieHHe MeXIY 3MIUPHYECKHMH YacTOTaMH 1; ¥ TEOPETHUECKHMH
4aCTOTaMH f;, KOTOpbie BBIYHCJIEHbl HCXOAS M3 THIIOTE3bl
0 HOpPMaJIbHOM pachpeesieHHH reHepanbHOH COBOKYNMHOCTH X:

ayn, 5 10 20 8 7
n, 6 14 18 7 5

6)n, 6 8 13 15 20 16 10 7 5
n, 5 9 14 16 18 16 9 6

B)n; 14 18 32 70 20 36 10
n; 10 24 34 80 18 22 12

rnn, 5 7 15 14 21 16 9 7 6
np 6 6 14 15 22 15 8 8 6

B. 9mnuputdeckoe pacnpeaenciHue 3afaHo B BHAE NOCAENOBaTeAbHO-
CTH MHTEPBANOB OAHHAKOBOA JUIHHH M COOTBETCTBYIOIRHX MM HacToOT.
Iycts sMaupuyeckoe pacnpeaesenle 3afaHO B BHJE NOCJEA0BATENLHOCTH
HHTEPBAJIOB (X;, X;13) H COOTBETCTBYIOUIHX HM 4acTor n; (n;—CyMMa
YacTOT, KOTOpble TMOMaJjH B i-# HHTEpBaJ):

(%1, X2) (%2, X3) ... (X5 X541)
ny ng ng
Tpe6yercs, Hcmoab3ys KpuTepnit IlupcoHa, npoBepHTL THROTE3y
0 TOM, YTO rewepanbnas CcOBOKynHocTh X pacnpeienieHa HOPMaubHO.
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Mpaenao 2. [aa moco umobee npu yposHe aHa«usmocmu o, nposepumsd
2UNOME3Y 0 HOPMANRLHOM PACNPLOLACH UL 28HEPAALHOU COBOKYNRHOCMU, HADO!

. Bowucaume, nanpumep memodom npoussedenud, embOPOHHYIO
CPedHIon X u ss60poutoe cpednee Keadpamuueckoe OMKAOHERUE Og, NPU-
4eM 8 Kauecmse 8APUANM X NPUHUMAIOM CPedHee APUPMEMULECKOe KO-
408 unmepsaia:

X7 = (x4 % 41)/2.

2. ITpornopmuposame X, m. e. nepedmu Kk cayqainod eeaudune
Z = (X —x%)/0*, u abwmucaume Konyn urnmepsaros: z;=(x;— x*)/c*,
Zi41=(x141 —%*/0* npudsem Haumenowiee 3nauenue Z, m. e. 2y, no-
Aa2q0Mm pasHom — o, a Hauboabuwiee, m. e. Zg 4y, NOAG2AIOM PABHHIM OO,
3. Buuucaume meopemuueckue 4acmomst

ny=n-P;,

20e n—obvem stibopru (cymma ecex wacmom); Py = (2;41)—D (2;) —
eeposmuocmu  nonadanus X e unmepsaro (%;, Xi4+1); O(Z2)— pynryus
Janraca.

4. Cpasnump smnupuieckue u meopemuyeckue 40cmomst ¢ HOMOWbIO
kpumepus [Tupcona. s smoeo:

a) cocmagaawm pactemuyw mabauyy (cM. Tabia. 18), no xomopod
Haxodam rnabawdaexsoe anauenue Kpumepus [Tupcona

Anata = (n;— n3)*/n;

6) no mabauye Kpumusueckux mosex pacnpedesenus ¥2, no 3adan#ony
YPOBHIO 3HAYUNOCTNL Q. W 4uCAY cmeneneld c6o600m k =s—3 (s—uucao
uUHmMepeanros suGOpPKI ) uaxoaﬂm KPUMUMECKYI0 MO4KY nPABOCMOPOHHEL
rcpumuqecxod obracmu pr (o k).

Ecau ypasa < Ykp— Hem OCHOSanud omsepzHymb eunomeay 0 nop-
MARLHOM pacnpedenenut 2eHeparbHod cosokynHocmu. Ecau Yua6n > Xxp
2unomesy omeepeaiom.

3ameuanne 2. MurepBaibl, coepxalllhe MaJOUHCAEHHbIE 3MIH-
puyecKHe 4acToTh (n; < 5), clenyeT 06bEAHHUTD, @ YACTOTHl STHX HHTEp-
BaJ0B CJNOXHTb. Ecan Rpon3soAnsOCch O6beRHeHHEe WHTEPBAJIOB, TO NMPH
onpefejeHUH 4YHcaa creneHell cBoGoanl No Qopmyne k=s—3 caenyer
B KayecTBe S APHHATb WYHCJO HHTEPBAJO8, OCTABIIMXCHA NOCHe OGbEnAH-
HeHHS] HHTepBAJIOB.

639. Hcnonbsys kputepuit Ilupcona, npu ypoBHe 3Ha-
yumoctH 0,05 npoBepuTh, corjacyercs JHM THNOTe3a O HOp-
MaJIbHOM paCnpefe/eHHH reHepaJsbHON COBOKYNMHOCTH X
C SMIHPHYECKHUM pacnpegefeHHeM BHOOpKH ofbema n = 100,
npuBeaeHHbIM B Taba. 20.

Pemernne |. BouncanmM BHGOPOYHYIO CpPefHIO H RHGOpOYHOE
cpeaHee KBajpaTHyeckoe OTKJIOHeHHE METOAOM NpoH3BefeHuit. g storo
nepefineM OT 3afaHHOrO HHTEPBANbLHOrO pacTpefeseHus K pacnpejene-

HHIO PaBHOOTCTOSIMHX BAPHAHT, NPHHSB B KauecTBe BapHaHTH X] cpei-
255



Ta6aunuma 20

Howmep Tpaunua T'pannua
HHTEP- KHTepBasa Yacro-{| HomMep nuTepnana YacTota
Bana Ta n; un're;: Bana ny
! *i %41 % Xis1
1 3 8 6 5 23 28 16
2 8 13 8 6 28 33 8
3 13 18 15 7 33 38 7
4 18 23 40
n=100

*
Hee apHMeTHueCKOe KOHUOB HHTepBaJda: x; =(x;-+x;4+1)/2. B urore no-
JYUHM pacnpeneneHHe;

x] 5,5 10,5
n; 6 8 15 40 16

15,5 20,5 25,5 30,5 35,5
8 7

BbinoJHKB BLIKJAAKH TO METOAY NpOou3BeleHRi, HaikieM BHIGOPOYHYIO
CPeaHIoi0 W BHIGOPOYlOe cpeiHee KBafpaTHYeCKOe OTK.IOHeHHe: x* =20,7,
0*=7,28.

2. Hafinem untepmannl (2;, 2;41), yuuTHBad, uro x*=20,7, 0*=
== 7,28, 1/06*=0,137. Ina 3t0ro cocraBuM pacyeTHyio Ta6.1. 21 (;esui
KOHel, NepBOro HHTepBajia NMpHMeM PaBHHIM — 0, a MpaBHii XoHel Mo-
CJefHero WHTepBaja o).

3. Haiigem TeopeTuyecKne BepOATHOCTH P; H TeOpPeTHYeCKHe 4aCTOTH

4
ni=n-P;=100-P;. Jaa sroro cocraBuM pacueTHyio Ta6x. 22.

Ta6auna 21

I'pantun I'pannob HuTepnana

HHTEPBaNa
i - x; x* X;pq-Xt

Xi Xi+1 -t X=X 2= 'o‘ 2is1 - 0"
1 3 8 —_ —12,7 —00 —1,74
2 8 13 —12,7 | — 7,7 —1,74 —1,06
3 13 18 — 7,7 | — 2,7 —1,06 -0,37
4 18 23 - 2,7 2,3 —0,37 0,32
5| 23 28 2,3 7,3 0,32 1,00
6| 28 33 7,3 12,3 1,00 1,69
7| 33 38 12,3 —_ 1,69 ©
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Ta6auua 22

Tpasnun

HuTepBana P.= . -
i o (zf) @ (zl'+ l) ! ?<(Dz(lz+)l) n;'= 1 00P’.

i

2 | %+
i — |—1,74 —0,5000 | —0, 4591 0,0409 4,09
2 |—1,74—1,06{ —0,4591 | —0,3554 0, 1037 10,37
3 |—1,06|—0,37| —0,3554 | —0,1443 0,2111 21,11
4 |[|-0,37] 0,32{—0,1443| 0,1255 0,2698 26,98
5 0,32 1,00 0,1255} 0,3413 0,2158 21,58
6 1,00 1,69 0,3413} 0,4545 0,1132 11,32
7 1,69 0,4545| 0,5000 0,0455 4,55

1 100

z

4. CpaBHHM 3MNHPHYECKHE M TEOPETHYECKHE YAaCTOTH, HCMOJAb3ys
kpurepuit Tlupcona:
a) BLIYHCJMM HaGJloAaemoe sHaveHHe Kpurtepua [Tupcona. Ilasa sroro
coctaBuM pacyernylo Taba. 23. Croa6um 7 n 8 cayxaT AAs KOHTpoas
BLIYHCJIEHNI No dopmyJae

Xnaoa =2 (i/ni) —n.

Kontpoas: X{ni/n))—n=113,22—100=13,22=7%a6s- Bu-
YHCJEHHA TPOM3BeJieHE NPaBHJBHO,
6) no Ta6auLe KPHTHYECKHX TOueK pacnpefiesedHns ¥* (mpuJoxe-
Hie 5), N0 ypoBHI0 3HayHMOCcTH 0.=0,05 u uucay

Ta6anna 23
1 | P) | 3 | 4 5 6 7 8
i ng | onp | mimagf (rimn)d | (=R np |}
1 6 4,091 1,91} 3,648l 0,8920 36| 8,8019
2 8 |10,37)—2,37| 5,6169 0,5416 64| 6,1716
3 15 |21,11]—6,11] 37,3321 1,7684 225 | 10,6584
4 40 |26,98( 13,02 169,5204 6,2833 1600 | 59,3052
5 16 |21,58]—5,58] 31,1364 1,4428 256 | 11,8628
6 8 [11,321—3,32] 11,0224 0,9737 64 | 5,6537
7 7 4,55| 2,45 6,0025 1,3192 49 | 10,7692
> | 100 jtoo Anagn= 13,22 113,22

creneHell CBOGOAL k=5—3=7—3=4 (S—YHCJO HHTEpPBAJOB) HaX0-

AHM

Xo(0,05; 4)=9,5.
9 Tuypuas B. E,

KPHTHUECKYI0 TOYKY

npaeocToponHed

KphTHueckoll o6aacTi
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TaK KaK Yha6a > Ykp—OTBEPraeM rHNOTE3y O HOPMAJIBHOM pacrpe-
Ae/NeHHH reHepabHOR COBOKYMHOCTH X; APYTHMH CJAOBaMH, SMIHpHUe-
CKHE M TeOpeTHYEeCKHe YacCTOTH pPa3JHUYaOTCA 3HAYWMO. DTO O3Hayaer,
YTO JaHHbie HaG/IIONEHAN He COFJACYIOTCS C THAOTe30R O HOPMAJILHOM
pacnpefie/ieHHH reHepalbHOR COBOKYNMHOCTH.

640. Ucnoab3ys xputepuit ITupcona, npu ypoBHe 3Ha-
yumoctH 0,05 nposepHTb, Corjacyercs JH THMOTE3a O HOp-
MaJIbHOM paclpefie/ieHHH TreHepasbHON coBOKynHocTH X ¢
3afjaHHbIM SMIHPHYECKHM paclipese/ieHHeM.

a)
Homep Tpausua Howmep I'pautua
HiTepe HHTEpBaRa Yacrora | nuvep. HHTEpBanRa Yacrora
pasa ny aa‘na ny;
Xy *lai *t *ia1
1 —20 —10 20 5 20 30 40
2 —10 0 47 ] 30 40 16
3 0 10 80 7 50 8
4 10 20 89
n==300
6)
Homep Tpaunun Homep I'paruusl
HuTEP~ nurepsana Yactota || nurep. HuTepsasla Yacrora
Ba/a n; pasa n;
*i *igi *; X131
1 1 3 2 7 13 15 16
2 3 5 4 8 15 17 1t
3 5 7 6 9 17 19 7
4 7 9 10 10 19 21 5
5 9 11 18 11 21 23 1
6 11 13 20
n=100
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r T
e et AT
na;la n; aa;la n;
*; *ivi *i Yit1
1 6 16 8 6 56 66 8
2 16 26 7 7 66 76 6
3 26 36 16 8 76 86 5
4 36 46 35
5 46 56 15 =100
r)
Homep Tpanuyst Howmep Ipannun
HHTep- fifiTepaana Yacrora | sHTeEp- nHrepbaa Yacrora
aa?a n; sa;la n;
*i ¥i+i ol Yivi
I 5 10 7 6 30 35 19
2 10 15 8 7 35 40 14
3 15 20 15 8 40 45 10
4 20 25 18 9 45 50 6
5 25 30 23
n=120

6) Ykasauue. O6beAnHHTb MaJOUYHC/eHHBIE YaCTOTH TeEPBHX
IBYX W Toc/efHnX ABYX HHTEPBAJOB, a TaKXe CaMH HHTEPBaJEL.

§ 17. Tpahpuueckan nposepKka runoresni
O HOPpMANLHOM pacnpefieneHm reHepanvHo# COBOKYNHOCTH.
MeToA cCNPAMNEHHBIX AMArpamm

A. Crpymuposannnte paanmie, ITycrb sMIMpHYeckoe pacnpenedeHue
BLIGOPKH M3 resepaibHOll COBOKYMHocTH X 3ajaHO B BHAe TOCJe€AOBa-
TeALHOCTH HHTEPBAJNOB (X9, X1), (X3, X2), ««., (Xg~1, Xg) H COOTBETCT-
BYIOILHX HM YacTOT 7; (n;—YHCJ0 BAPHAHT, NONaBMINX B i-it UHTEpBaJ).
TpeGyerca rpadHyecku NPOBEPUTL TUNOTE3y O HOPMAJNbLHOM pachpefe-
aeHun X

IlpenpapuresibHO BBelieM onpeliesieHHe p-KBAHTHJMN cayHaiiHoit Bean-
el X. Ecan 3amada BepoATHOCTb p, To p-keanmuabio (keanmuaes) X
Ha3LIBAIOT TaKOe 3HayeHHe aprymMenTa u, (QydKuHu pacnpenenesus F(x),
AN KOTOPOTO BEpOATHOCTb CCOMTHA X < #p PaBHa 3ajiaHHOMY 3Haye-
o p. Hanpumep, ecin BennunHa X pacnpefieleda HOPMaibHO M
p=0,975, 10 up= tg 935=1,96. I10 O3HHayaer, uro P (X < 1,96)=0,975.

9+ 259



3ameTHM, 4TO MOCKOJIBKY (yHKUHH pacnpefejeHus o6Uiero H Hop-
MHPOBZHHOrO HOPMANBHHIX PACTipefiefieHHii CBA3aHE PaBeHCTBOM F (x) =

x—a xp—a
= F, 5 )T F(xp)=F, > H, CJIe/IOBATENLHO, Up=(Xp—a)/a.

Mpasuao 1. [Jaa mozo «mobor epadusecku nposepums eunomesy o
HOpMaAbHOM pacnpedeneruu zetepasvroli cosokyniocmu X no smnupu-
qeckomy pacnpedererun, 3a0aHHOMY 6 sude NOCAeO08aMENbHOCMIU UHMEP-
80008 U COOMBEMCMBYIOUWALX UM Yacmomn, Hado:

1. Cocmasume pacuemnyio maba. 24. Keanmuau naxodam no ma6-
Auye (CM. npuaoxenue 10).

Ta6anua 24

1 2 3 | 4 5 G 7
OTHocH- Otnocu-
H Ipapuii Haxkon- TeNbHAS TeAbuast
oMep KOHell Yacrora nenHas nakon- HaKofl - Ksautuan
HRTEPBANA | yyyeppana YacToTa neHnan neHnasn
4yacToTa [uactora, %
& S
: r
I X n. n = P loo% 'y
i i 0 Py=== i Up;

B croni6ue 6 Ta6a. 24 oTHOCHTENbHBIE HAKOMJIEHHBlE YACTOTH YMHO-
Keuwl Ha 100, Tak kax B Ta6auue npunoxenus 10 3TH yacTOTH ykasa-
Hul B TPOUEHTaX,

u u

Pue. 16

2. Mocmpoumo 6 npanmoyzosvrod cucmeme Koopdunam (x; u) mouxu
(x1; 1), (Xa3 Ug), ... (3HAHOK P npu KEAHMUARX onyuwesn OAR nPocmomt
sanucu). Ecau smu mouxu sexcam e6ausu nexomopod npamod, mo Hem
OCHOBARUL OMBEPZHYMb 2UNOME3Y O HOPMANGHOM pacnpederenuu X, ecau
AHe NOCMPoeHHble MOYKY yoareHs ont NPAMOL, Mo 2UNomesy omsepeawom.

3ameuanue 1. Cheayer HMeTb B BUAY, YTO «H3UANLHBIE» H KO-

Hem;ue» TOYKH (X;; U;) MOIyT 3aMeTHO OTKJIOHATbCA OT TpPAMOdA
u=(x—a)/o.
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3ameuvanne 2. Ecan nocrpoenHbie Touku okxasaanch B6.In3M
npaMoii, TO Jerko rpadHyeckH OUeHHThb NapaMeTphl ¢ § O HOPMAJbHOFO
pacnpezeienns. B kauecTBe OLEHKH MAaTEMATIYECKOTO OKHARHHSA G MOKHO
npuHaTh abcumccy TouKu L (xz; 0) nepecedeHHs nOCTpPOeHHOIl npAMOR
¢ ocbio Ox. B KayecTBe OLEHKH CPelHEro KBaJpaTHYeCKOrO OTKJIOHEHMS
O MOXHO NPHHATH pa3HocTb abeunce Touku L (xz; 0) u Touku N (xpn; —1)
nepeceyeHHs NOCTPOEHHOH JAHHHH ¢ npsaMoil u=-—1I: O%==x;—uxy
(puc. 16).

3ameuanue 3. Ilpn HaanuHu BepOATHOCTHON Gymaru HafoGHOCTSL
B OTHICKaHHH KBaHTHJeEH OTNAafacT: Ha COOTBETCTBYIOWLEH OCH OTKJaAM-
BalOT HaKoNJeHHble OTHOCHTENbHHE YacTOTH.

641. [1yctb MeToa cnpsiMIEHHbIX AHarpaMM NOATBEPKIaeT
rinotesy o HOpPMaJbHOM pacHpenesieHHH reHepajbHoN COBO-
KynHocTH X, T. e. TO4KH (X;; 4;) OKasajHCb B6IH3K NpsMOi

u=(x—a)/o. ()

a) [louemy B KauecTBe OLICHKH MaTeMaTHYECKOTO OXHIa-
HMs @ HOPMAaJbHOTO pachpeje/]eHHs] MOMKHO NpPHHATb a6ce-
miccy x; TodykH L nepecevenus npamoit (x) ¢ ocmio Ox
(puc. 16, a)?

6) INouemy B KayecTBe OLEHKH CpeJHero KBajpaTHYecKoro
OTKJOHEHHs1 HOPMaJbHOIO pacHpeleNeHHsi MOXHO TNPHHATH
pasnoctb abcuuce x;—xy (pHc. 16,6)?

Pemenne. a) B Touke L nepeceuenus npsmoil (*) ¢ ocrio Ox
opaunara u==0, abcuncca x=x; (puc. 16, a). INosoxne B ypasuennu
(*) u=0, x=x7, NOJIyuHM

0=(xy—a)/o.
Orcioza a=xj.

6) OGosnaunm 4epe3 N TaKyw Touky npsMoii (*), opamHara Koro-
poit u=— 1; abcuuccy sToil TOUKH ©GO3HAuUMM uepes xy. [loxcTapnm
KoopiuHath ToukH N B ypasnenne (*):

—1=(xy—a)/o.

Orciola 0=a-—xy. YUUTHBas, YT0 a=Xx;, OKOHUATEALHO MNOJYYHM

O=xX;—XN.

642. 13 renepanbHoit coBoxynHocTH X H3BNeYeHa BHI-
6opka o6bema n =100, Kotopas 33jaHa B Buje NOC/efoBa-
TeNbHOCTH HHTEPBAJIOB OJHHAKOBOH AJHHLEI H COOTBETCTBYIO-
HMHUX HM 4YacToT 7n; (n;—4HCIO BapHaHT, NONABIUHX B i-il
WHTEpBad). OMnHpHYecKoe pacnpeneneHHe nNpHBeAeHO B
tabn. 25.
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Ta6anua 25

Tpannus T'panHub
E:'r‘;?: HuTEpBana Yacrora :l:'r‘;;e HHTEpRANA Yacrora
Bﬂ;lﬂ ny Baaa n;
*i-1 i Xic1 X
1 1 3 2 7 13 15 16
2 3 5 4 8 15 17 11
3 5 7 6 9 17 19 7
4 7 9 10 10 19 21 5
5 9 11 18 Il 21 23 1
6 11 13 20
n==100

Tpe6yerca: a) MeTofoM CNpPAMAEHHBIX AHAarpaMM mpoBe-
pHUTb THNOTE3Y O HOPMANbHOM paclpefefeHHH reHepaibHoMl
COBOKYNHOCTH X; 6) oueHuTh rpadudyeckH MaTeMaTHyecKoe
OXHJaHHE U CpeliHee KBaJpaTHYeCKOe oTKJoHenne X.

Pewenue 2) 1. Cocraum pacuernyio ta6a. 26. Kpautuau mns
cronbua 7 B3ATH U3 Tabauuu npuoxenus 10.

Ta6aunna 26
Hakonnen- [ QTUOCHTENL | (e e
a Han wacro- | Han Hakon- | DTHOC 8
:l :T'?PE l}(%ﬂz:ﬂ 4 a:: o Ta "Ie"cf:.z:a 42- | e ua:'(::- Keautuan
aa.‘na uu‘re;ma.na n; 1 znr crora, % “p;
{ rgl ol el Pi.100
1 3 2 2 0,02 2 —2,054
2 5 4 6 0,06 6 —1,555
3 7 6 12 0,12 12 —1,175
4 9 10 22 0,22 22 —0,772
5 11 18 40 0,40 40 —0,253
6 13 20 60 0,60 60 0,253
7 15 16 76 0,76 76 0,706
8 17 11 87 0,87 87 1,126
9 19 7 94 0,94 94 1,555
10 21 5 99 0,99 99 2,326
11 23 1 100 1,00 100 3,09

2. Tloctpony B NpAMOyroAbHON CHCTeMe KOOPAMHET TOUKH (X7; up))

(puc. 17). Mocrpoennste TOukH Jekar BOAM3H nNpsAMOfl, NO3TOMy Her
OCHOBAHH® OTBEPrHyTh CHIOTE3y O HOpMajabHoM pacnpedenenuu X. Mpy-
TUMH c/loBaM#, JaHHple BHIGOPKH COTAAcyloTcs ¢ 9TOR THNoTe3oil.
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6) Hafizem rpaduueckH OleHKH MaTeMaTHU4€CKOTO OXHMAAHHA H cpeld-
Hero KBaAPaTHYeCKOTo OTKJOHEHHS npejanojaraeMoro HOpMajlbHOro pac-
npefeaeHHsA.

B KxauecTse OneHKH MaTeMaTHwecKOTO OXHA2HHS a npHMeM aGcuMc-
cy x;=12,1 Toukn L nepeceuesns nocrpoennoii npsmoil ¢ ockio Ox.

OuennM 0, pds 4ero npoeeseM uepes touky M (0; —1) BepTHKaAb-

Holt ock mnpsMyl0 u=—1 10 nepeceyeHns ¢ NocTpoeHHofi nNpaMoii
B TOYKe N; onycTHM M3 Toukn N nepneHiukyJasp ha ocbh Ox; abcuucca
U,
*
L]
Ly
g 1305 17 19 21 23 z
M{o-1) . A=z, =121
g NZwi) O Ty, =121~ 0 41

Fue. 17

OCHOBaHHA 9TOro NepneHiHKyasapa xy==_8. B kauecrse oueHKu cpegnero
KBaAPATHYECKOTo OTKJAOHEHHS NPHMeM pasHocTb abcuucc:

*=x;—xn=12,1—-8=4,l.

Pasymeercst, noJyueHHBe OLEHKH rpy6ue. B jeficTBuTeabHOCTH
a=12,04; 0=4,261.

643. N3 renepanbHoO# coBokynHocTH X H3BjeYeHa Bhl-
Gopka o6bema n= 120, KoTopas 3ajaHa B BHJe NOC/ENOBa-
TEJLHOCTH MHTEPBA/JIOB OJHHAKOBOH NJHHBI H COOTBETCTBYIO-
IHX MM 4YacToT (Taba. 27).

Tpe6yerca: a) METONOM CHPAMIEHHLIX AHarpamM npose-
pHUTb THOTE3y O HOPMaNbHOM pacnpenenenuy X; 6) oleHHTD
rpaduyecKy MaTeMaTHYecKoe OXHIaHHe H cpenHee KBanpa-
THYECKoe OTKJoHenHe X.

644. U3 reHepaanHoll coBoKynHocTH X H3B/euYeHa BbI-
6opka o6bema n =100, 3apannas Ta6n. 28.
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Ta6aunuwa 27

Cpausiua Tpannrua
:I':);epp HHTepRand Yacrora l::r:;? HHTEpBANA Yacrora
Basa n; na:.la ny
i
fi~1 i Yic1 *
1 5 10 7 6 30 35 19
2 10 15 8 7 35 40 14
3 15 20 15 | 8 40 45 10
4 20 25 18 | 9 45 50 6
5 30 35 23 R
n=120

Ta6auua 28

Cpaunua I'pannua
:lI?T:(:)’: HHTepnans Yacrora “H::éepp HuTepBana Yactora
sana a; aa;:xa n;
[
*io1 ol : i1 X
I 6 16 8 5 46 56 35
2 16 26 16 6 56 66 6
3 26 36 7 7 66 76 5
4 36 46 15 8 76 86 8
i n=100

Tpe6yetcss METOOM CNpPAMJAEHHBIX fHarpaMM MPOBEPHTH TH-
noresy O HOPMaJibHOM paclmpefeneHnn X.

B. Hecrpynnuposaunnie no Hutepsaiam Aanube. [Tycte smnupuue-
CKOe pacmpenenense BGOPKH 324aHO B BHAE NOCAELOBATCABLHOCTH BapH-
aNnT X, PacrnofoXKeHHHX B BO3PacTaiouieM TNopsjke, T. €. B BHLe Bapua-
UHOHHOTO PAA2, M COOTBETCTBYIOWIMX HM uacToT n;. TpeGyercs rpadu-
yecKH TNPOBEPHTb FHMOTE3y O HOPMaJbHOM pacnpejeieHnu X.

fipasuno 2. 2 mozo «mobuo no HecepynnuposanHolu no uHmepsa-
Aax 8ui0OpKe 06BEMA N NPUBEPUMb 2UNOME3Y O HOPMOALHOM pacnpedese-
Huu zetepaabrod cosokynHocmu X, u3 Komopou usgaedena eoibopka, Hado:

1. Cocmasumes pacuemuyio maba. 29. Cpasy ykaxcesm, umo npu 3a-
noanernuy cmoabya 4 npunamo us cymmer yacmom evwumame 1/2; 3na-
weHuR Keanmuaed Oasn 3anoanenusn cmoabya 7 Haxodam no mabauye (CM.
npunosxcerue 10).

2. Mocmpoumes 6 nPamoyeoabHod cucmese KoopouHam mouku (%y; W),
(x2: ua), ..., (X3 Up) (3HauOK p npu u onywen Oas npocmomut 3anucu).
Ecau smu mouru sexcam sbausu nexomopod npamsod (8 cayuae cnpaeed-
AUBOCIIU  2UNOMESL O HOPMAAbHOM pacnpedesenuu X ypasHerue smod

npamod u =(x-—x—)/05), mo Hem OCHOBAHUU OMBEPRHYML 2UNOME3y 0 Hop-
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Ta6anua 29

1 2 3 4 5 o |_*
Hakon- Oritocurens- | OruocuTenbs
nNeHHan Hasi Hakon- Has HaKone-
Hoxep | papy. | Ua. uacTora JieRHan ya- | peyyan wa- | Keautuau
BapH- | agra | croTta : croTa crora, % u
a"{ o x; n. ! P ki

i ! N,
N ;= n,—~= _Nilp.=F* (x)x
{ r; r 2 F‘(xi)..T U xlo(o')

MasoHoM pacnpedesenuu eeHepaionod cosoxynHocmu X; 8 npomusHom
CAynae 2unomesy OMmsenalom.

3ameuanue 4. 3amevanus 1—3, npHseeHHble BLlUE AAA crPyn-
NHPOBaHHON N0 UHTepBaJaM BHGOPKH, OCTAIOTCH B CHJe.

645. 13 reHepanbHOfi coBoKynHOCTH X H3BJ€YeHA Bbi-
Gopka ob6vema n =50, HecrpynnHpoBaHHas NO KHHTepBalaM
(B nepBofi CTpPOKe yKa3aHbl BapHaHTHl, a BO BTOpOH — COOT-
BETCTBYIOLUIHE YaCTOTHI):

x 1,40 1,52 1,63 1,69 1,73 1,78 1,89 1,92 1,95
n, 11 1 1 2 1 1 1 1

x; 1,98 1,99 2,03 2,07 2,12 2,16 2,20 2,23 2,26 2,3l
n, 1 1 2 1 3 2 1 1 1 3

% 236 2,40 2,44 247 2,50 2,52 2,55 2,60 2,64
m, 3 3 1 1 1 1 1 1 3

x; 2,71 2,74 2,78 2,86 2,93 3,02 3,30
n, 1 1 2 1 2 1 1

Tpe6yercs: a) METOAOM CHPAMAEHHBIX AMarpaMM IpoBe-
PHTb THMOTE3y O HOPMaJbHOM pactmpelieneHHH X; 6) OLEHHTb
rpaduyecKki MaTeMaTHYecKoe oXHJaHHE W CpefHee KBajpa-
THYECKoe OTKJOHeHHe X.

Pewenue. 1. CocraBum pacuernyio Ta6a. 30.

2. INocTpoHM B NPAMOYTOJbHOMA CHCTEMe KOOPAMHAT TOUKN (X;, U;)
(puc. 18). IlocTpoeHHnle TOUKH Jaekar EGAH3H HpAMON, NOITOMY Her
OCHOB2HH{l OTBEPTHYTb THNOTE3y O HOPMAJbLHOM pacnpeieneHnn X, AaH-
Hbe BHIGOPKH COrJIacyloTCs € 9To#fl THMOTE30M.

6) Haitaem rpaduueckn, ucnoab3ys pHc. 18, oueHkn MareMmariue-
CKOTO OXHRAUHA H CPEAHEro KsaApaTHYECKOTO OTKJIOHEHHS MpexnoJa-
racMOro HOPMa/bHOMO pacnpeiesieHns.

B Kauecrpe ouenKH MaTEMAaTHUECKOTO OAHJ1aHusA a npHMeM abcuuccy
x1=2,30 TouKu L nepeceyenns nocrpoeHnoli npamoii ¢ ocbio Ox.
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Ta6anna 30

4

7

KonJieHHa
tl;‘airg'rrla" mmy”c ?l:‘;“;‘;’:;';_' OTHOCHTeJbe
Hom.p Ya- 1 JIeHKAR ua- :::“::xgral: KpauTnau
Bapu- cToTa 2 CcTOTa o
auta n crora, % “p;
i i L o N | Pi=F* (x))x
~:='2.|n,-; Fr ()= X100
1 1,40 ] 1 0,5 0,01 1 —2,326
2 1,52 1 1,5 0,03 3 -—1,881
3 1,63 1 2,5 0,05 5 —1,645
4 1,69 ] 1 3,5 0,07 7 —1,476
5—6 1,731 2 5,5 0,11 1 -1,227
7 1,78 1 6,5 0,13 13 —1,126
8 1,89 1 7,5 0,15 15 —1,036
9 1,92 1 8,5 0,17 17 —0,954
10 1,95 1 9,5 0,19 19 —0,878
11 1,68 | 10,5 0,21 21 —0,806
12 1,99 1 11,5 0,23 23 —0,739
13—14 | 2,03 2 13,5 0,27 27 —0,613
15 2,07 1 14,5 0,29 29 —0,553
16—18 12,12 3 17,5 0,35 35 —0,385
19—201{ 2,16 | 2 19,5 0,39 39 ~0,279
21 2,20 1 20,5 0,41 41 —0,228
22 2,23 1 21,5 0,43 43 —-0,176
23 2,26 1 22,5 0,45 45 -0,126
2426 | 2,31 3 25,5 0,51 51 0,025
27—2912,36| 3 28,5 0,57 57 0,176
30--3212,40| 3 31,5 0,63 63 0,332
33 2,44 1 32,5 0,65 65 0,385
34 2,47 1 33,5 0,67 67 0,440
35 2,50 1 34,5 0,69 69 0,496
36 2,52 1 35,5 0,71 71 0,553
37 2,55 1 36,5 0,73 73 0,613
38 2,60 1 37,5 0,75 75 0,674
39—41 [ 2,64} 3 40,5 0,81 81 0,878
42 2,71 1 41,5 0,83 83 0,954
43 2,74 1 42,5 0,85 85 1,036
44—45 12,78 | 2 44,5 0,89 &9 1,227
46 2,86 1 45,5 0,91 91 1,341
47—48 | 2,93 | 2 47,5 0,9 95 1,645
49 3,02 1 48,5 0,97 97 1,881
50 3,30 1 49,5 0,99 99 2,326

Ouennm o, Aan yero nposegeM uepe3 Touky M (0; —1) BepTuKaAL-
HOft ocH npaMyio u=—1 j0 nepecevenHs ¢ NOCTpoeHHoM Npamol Aunued
B Touke N; oNycTHM B3 TOYKH N nepneHAHKyJasp Ha och Ox; abcuscca

OCHOBGHMH 9TOro nepnenpukyaspa xy=1,90. B Kauectse ouenku
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CpefiHero KBaApaTUYeCKOTO OTKJOHEHHS O NpUMEM Pa3HOCThb abcumcc:
o=xp—xy=2,30—1,90=0,40.

u

25

2

1 /xﬂ.flgg L2300,

0 740 260 200 W 30 %

T T ] Y

~f '7‘1_(5‘:17—-__ N a~x,~230
O~X,~xy=230-190=040

-2
25

Puc. 18

646. U3 renepansHoit coBoKymHocTH X u3BJeYeHa BHI-
Gopka ob6bema n=50. CocTaBieHb caeaymoue TaGaULLL
(B nepBofi cTPOKe yKa3aHbl BapHaHTH, a BO BTOpPO#H -—COOT-
BETCTBYIOLIHE YaCTOTHI):

x;, —20,0 —17,0 —I4,1 —11,6 —10,5
ny 1 1 1 1 1
x —9,0 —8,0 —6,5 —5,5
ny 1 1 1 1>
x —4,0 -30 -1,5 —1,0 0,0 0,5
1y 1 1 1 1 1 2
x 1,0 1,6 2,0 2,6 3,6 4,0 4,5
n, 1 1 2 1 1 2 1

x;, 5,0 6,0 6,5 7,07,5 8,5 9,5 10,0 10,5 11,0 12,0 12,5
n, 2 1 1 2 2 21 1 1 1 1 1

x 130 140 14,5 17,0 180 19,0 19,5 21,0 23,5
m, 11 1 1 1 1 1 1 1

TpeGyercsi: a) METOAOM CHpPAMJEHHBIX RHArpaMM npose-
PUTb THMOTE3y O HOPMAJILHOM paclpejieJieHHit reHepaJibHoil
coBokynHocTH X; 6) oueHuTb rpaduueckr MaTemaTHYecKoe
OXHIaHUE H CpelHee KBajpaTHyYecKoe OTKJIOHeHHe X,

Yxasaune., Hcnoabsoparn Tabanuy KsadtThaeit (CM. npuso-
wenue 10).
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§ 18. MpoBepka runoTe3nt 0 NOKa3aTenbHOM
pacnpefeneimMn reHepanbHOH COBOKYNHOCTH

3azano sMnHpHuYecKoe pacnpejeeHHe HeNpepHEHOH cayuaiiHol
Be.THUHHN X B BHJIE NOCJACROBATENbHOCTH HHTEPBAJOB X;—X;41 W COOT-

4
BETCTBYIOUIHX HM 4acCTOT n;, NMPHYEM nj=n (o6vemM BuGOpKH). Tpe-

Gyercs, Hcmosab3ys Kpurepuil ITupcona, npopeputb rHnoTesy o ToM,
yto cayuvafinas BeJHUHH2 X HMeeT NoKa3aTe/bHOe pacripelesaeHnue.
fApasuno. Hasa moeo umobe. npu yposHe 3Ha4uMocmu G, npPosepumsp
2Unomesy 0 MoM, HMO HENDEPHIBHAA CAYHQUIHAA B2AUHUHA pacnpedeaeHd
N0 NOKA3AMEALHOMY 3aKOHY, Hado:
1. Haiimu no 3a0anHoMy IMnupudeckomy pacnpedeseHuro suiGopou-
HYw cpedHiow xg. [as smoeo, npuHas 8 kauecmse «npedcmasumern»

i-20 unmepeara ezo0 cepedury x =(x;+x;41)/2, cocmasasom noc.aedo-
GAMENLHOCITLL PABHOOMCMOAUUX BADUGHITL U COOMBEMCMBY IOUULX 1414 HACTIOm.

2. Ipuname ¢ Kadecmee OyeHKW napamempa A nokazameabHoeo pac-
npedeaenus seauiuny, o6pamHylo enbonodHol cpedned:

A =1/%s.

3. Haimu cepoamuocmu nonadarus X € wacmuunsie uHmepea.ivs
(Xiy Xi+1) no gopuyae
Ax; - Ax

Pi=P(x;< X < xj4q)=¢ ~f—e Ti+1
4. Buiuucaums meopemuueckue 4acmomot:

ni=n; Py,

20e n= 2, n;— obven evibopku.

5. CpasHums InnupudecKue u MeopemuiecKue 4acmomst ¢ nOMOULOM
xpumepusn Ilupcona, npunas wucao cmenenei c6o6odor k=s—2, 2de s ---
YUCAO NEPBONAYBALHBIX UHIMEPBAA08 GHIGOPKU; ecau oce Gbin0 npoussedeHo
06BeOUHEHUE MANOLUCAEHHHIX HACcMOm, CAe006aMENbHO, U CAMUX uHMmep-
6a.108, MO S—YUCAO UHMEPBAN08, OCMABUIUXCA NnOCAe 00BCOUHEHUS.

647. Ilouemy npu nposepke no KpHutepnio [Iupcona
rHOOTE3bl O NOKa3aTe/qbHOM pachpefeneHHH reHepaJIbHOIL
COBOKYITHOCTH YHCJIO cTeneHed cBoGOAbI onpejenseTcs paBeH-
CTBOM R =85—2, rie S—4uClO HHTEpBAJOB BLIGOPKH?

Pewenne. [IIpu ncrioaszoBanun Kpurepus ITHpcona umncao cre -
nexell cBo6oAM k=s-—I|-—r, rle r—unCJI0 NapaMeTpPoB, OUEHHBAEMBIX
no BH60KK€ TokasatebHoe pacnipefie/ieHHe ONpeLe/feTCR OAHMM Napa-
merpoM A. Tax xkax 3TOT mapaMeTp ouEHHBaeTcs No BHGOpKe, TO r=1
H, CJeNOBaTe/IbHO, WHCJO cTeneHell ceobomm B=s—1—1=s—2.

648. B peayabrare ucnbitaHus 200 371eMeHTOB Ha AaM-
TeJNbHOCTS PaGoThl MOJAYYeHO SMNHPHYECKOe paclpepelieHue,
npuBeneHHoe B TaGu. 31 (B mepBoM cTon6Ue YKasaHbi HH-
TepBaJbl BpEMEHHW B 4acaX, BO BTOPOM CToJi6le— YacTOThHl,
T. €. KOJHYECTBO 3JE€MEHTOB, NpOpaGoTaBlINX BpeMsi B mpe-
JleNaxX COOTBETCTBYIOUIETO HHTEpPBaJa).
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Ta6auuna 3l

o l FS ng i~ %41 i
0—5 133 15--20 4
5—10 45 20—-25 2

10—15 15 25—30 1

Tpe6yercs, npu ypoBHe sHaunmocti 0,05, mnpoBeputh
FHIOTe3y O TOM, 4TO BpeMsi paGOThl 5J€MEHTOB paclipefieeHo
Mo MOKa3aTejlbHOMY 3aKOHY.

Pemexne I. Hafinem cpeanee Bpemsa paGoTH BceX S/AEMEHTOB
(B KauecTse cpejtero BpeMeHR PaGoOTH OAMOrC 3JEMEHTA NMpPHMEM cepe-
IHHY HHTEPBaJa, KOTOPOMY NPHHAAJIEKHT 3JEMEHT):
¥p=(133.2,54-45.7,54-15-12,54-4.17,5--2.22,5-+ 1.27,5)/200 =
= 1000/200 =5.

2. HafigeM oueHKy napaMeTpa NpeANoJaraeMoro MOKa3aTeJdbHOro
pacnpeneaeHus:

A=1/xy=1/5=0,2.
TaxuM o6pasoM, ArddepeHuHasbHas (yHKUHS NpeAnoaraemMoro noka-
3aTeIbHOTO paclipelesieHHsl HMEeT BHJA
F(x)=0,2e-0,3% (x> 0).
3. Halizem BeposiTHOCTH momnajanus X B Kaxiuil H3 HHTEPBaJO0B
no Gopmyae
Pi=P(x;<X< xi+1)=e-M’ —e M,
Hanpumep, Ans nepsoro unteppasna
Pi=P(0< X<5)=e 0200 e 028 ] _e-1=
=1—0,3679=0,6321.

AHaNOrH4HO BHIYHCJAHM BEpOATHOCTH mnonajauus X B OCTalbHHE
unteppans: Py =0,2326; P,=0,0855; P,=0,0315; P,=0,0116;

Py=0,0042.
4, Haiigem TeopeTHuecKue 4acTOTH:
ni=n-P;=200-P;,

rae P;—BeposTHOCTh nonajanus X B {-#i HHTepman.
Hanpumep, AJs NepeBoro nHTepBaia

ny =200-P =200-0,6321 =126,42.
AHaNOrHYHO BBHIYHCJAHM OCTajJbHHE TeOpETHYECKHE YaCTOTHI:
n:=46,52; n3=17,10; ns =6,30; n5=2,32; ny=0,84.

5. CpaBHHM SMNHDHYECKHE H TEOPETHYECKHE HAaCTOTH C NOMOLLBIO
kpurepun Ilupcona. Jas sroro coctaBuM pacuernyio tabauuy 32, npu-
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4eM OObefHHHM MaJouHc/eHHHe 4acToTH (4-1-2-4-1=7) mn coorsercT-
BylOliHe MM TeopeTHyecKHe uactotdl (6,30+4-2,32-}-0,84=9,46).

Ta6auuna 32

. ’ » """' 2

i n; ny ny~ny ( n,--n‘.)’ Ln'—l)
i

1 133 126,42 6,58 43,2964 0,3425
2 45 46,52 —1,52 2,3104 0,0497
3 15 17,10 —2,10 4,4100 0,2579
4 7 9,46 -~2,46 6,0516 0,6397
2 | n=200 Aitaon=1,29

3ameyanue. Haa ynpouieHns BHYHCAeHHN B cAydae obGbeiu-
MEHHA MaJOUHCJEHHHX YacTOT Uejecoo6pa3Ho oObEeAHHHTL H CaMH HHTep-
BaJbl, KOTOPHIM NPHHAANEKAT NAJOWHCACHHEIE YaCTOTH, B OfHH HHTEpPB2J.
Tak, B paccmaTpuBaeMoii 3ajaue, o6beLHHUB NoCJAELHHE TPH HHTEPBada,
noayuuM oxnH uurepsaa (15, 30). B srom caywae Teopernueckas
YacToTa

ni=n-P (15 < X < 30)=200.0,0473=9,46

coBnajaeT ¢ CyMMOi TeopeTHuUeCKH X uacTot (9,46), npuseaennofi B T726a. 32.

Hs taba. 32 HaxoauMm: xﬁaon=l,29. Mo rtabautle KpuTHYECKUX
TOueK pacmpeieneHHst X* (CM. NPHJIOKeHHe 5), MO ypPOBHIO 3HAYUMOCTH
a=0,05 » uncay creneteit cBo6oOAM R =5—2=4—2:==2 HaXOAHM KPHTH-

YECKYI0 TOUKY npaaocmponueﬁ KpuTHuecKol 06aacTh xﬁp (0,05; 2)=6,0.

Tak Kak Ypa6n < xﬁp—uer OCHOBaHHIl OTBEPrHYTL I'MNOTE3y O pac-
npejefenun X 10 1MOK23ateqbHOMY 3aKoHy. JlpyruMu cjoBaMH, AaHHbe
HaGJaI0/leHHil coraacyloTcs ¢ 9Tofl rHnoTe3oil.

649. B wurtore ucnnoitanua 450 namn GbI0  MosydeHo
SMIIUpHYECKOe paclipejiefieHHe AJAHTEJIbHOCTH HX TOpeHus,
npHBejeHHoe B Ta6a. 33 (B nepBoM CTosIGLe YKa3aHbl HHTEp-

Ta6anua 33
X=X+ By i~ %1 n;
0—400 121 1600—2000 45
400—800 95 2000—2400 36
800—1200 76 2400—2800 21
1200—1600 56
n=450
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BaJHl B 4acaxX, BO BTOPOM CTOJI6Lle —YacroTa n;, T. €. KOau-
YeCTBO J1aMIl, BpeMst FOpeHHsl KOTOPHIX 3aKJIOUEHO B npenenax
COOTBETCTBYIOUIErO HHTEPBaNa).

Tpe6yerca npu ypoBHe 3Hauumoctd 0,01 nposepHTh
TUNOTe3y O TOM, YTO BpeMsi FOpeHHsA JaMn pacnpeleneHo Mno
NOKa3aTeNbHOMY 3aKOHY.

650. B urtore ucnoitanu#t 1000 snemeHTOB Ha BpeMsa
6e30TKa3HOM paboOTH! NONYYEHO SMIIUPHYECKOe pacnpejeneHue,
npuBeleHHoe B Ta6a. 34 (B mepBOoM CTONGUE YKa3aHbl HHTEp-
BaJbi BpeMeHH B yacax; BO BTopoM cToa6le—uacroTa h,
T. €. KOJMYeCTBO OTKAa3aBIUMX 3JEMEHTOB B i-M HHTepBaJe).

Ta6anua 34
=% n =X ny
0—10 365 40—50 70
10—20 245 50—60 45
20—30 150 X 60—70 25
30—40 100
n=1000

TpeGyerca npu yposHe 3HauumoctH 0,01 nposeputsb
TUOOTe3y O TOM, YTO BpeMs 6230TKa3HO# paGoTbl 31€MEHTOB
paclipefie/ieHo MO MOKa3aTeJbHOMY 3aKOHY.

651. B utore perucrpauun BpemenH npuxosa 800 noce-
THTenell BLICTaBKH (B KadeCTBE Hayala OTCYeTa BPEMEHH
OPUHAT MOMEHT OTKPHTHA pPaGOTH BLICTaBKH) [ONYYeHO
aMnupHYecKoe paclipejeneHue, MpiBeleHHoe B Ta6a. 35
(B mepBoM cronbue yKa3aHsl HHTEPBaJbl BpeMEHH; BO BTOpOM
CTOJIGUE — YaCTOThl M, T. €. KOJNMYECTBO MoceTHTeneil, MpH-
eAHX B TEYEHHe COOTBETCTBYIOLIEro HHTEPBAna).

Ta6aunua 35
=Xy ny i~ %41 "
0—1 259 4—5 70
-2 167 5—6 47
2—-3 109 6—7 40
3—14 74 7—8 34
800
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TpeGyercs npu ypoBHe 3HauuMoctd 0,01 mnposeputh
THNOTE3y O TOM, YTO BpeMsl MpHXOJAA MoceTHTeseil BbICTaBKH
pacnpefeneHo MO MOKa3aTelbHOMY 3aKOHY.

§ 19. Mposepka runovesnt 0 pacnpegeneHnm
reHNepanbHOW COBOKYNHOCTH NO GHHOMMANLHOMY 3AKOHY

IMpousseneno n onbitoB. KaxAuid onbT cOCTONT U3 N He3aBHCHMBIX
HCMLIT2HHUMA, B KaXKJAOM M3 KOTOPHIX BEPOSTHOCTb MOfBJAEHHA coOuTHA A
onHa H Ta ke. Perucrpupyercs uHcio mnosiBieHnil coOMTHS A B Kak-
aoM oneite. B nrore no.:;zrqeno caefylouiee pacnpejenenne AHCKPeTHOMH
cayuvaiinoit ReqHuHHH X -—wuHcaa mnosiBJeHHfi co6utHs A (s nepeoil
CTPOKEe YKa3aHO YHCJIO x; MNOABJEHHA cOOMTHR A B OAHOM ONKTE; BO
BTOPOil CTpOKe-—4acToTa n;, T. €. UHCJO ONLITOB, B KOTOPHX 3aperucr-
pHpoBaHo x; nosBJeHH cobbitha A):

x 012 ... N
n; 01 2 ... nn

Tpebyercs, ucnoansys kputepufi [lupcona, nposepHTh runoresy
0 pacnpejesieHHH RHCKPeTHOH cJayuaiinofi Beanuuny X no GHHOMHa/B-
HOMY 33KOHY.

Nparuno. [Jaa mozo umobbt npu yposHe 3HALUMOCTIU G NPOSEPUNIL
aunomesy o mom, umo OQuckpemuas caywaidnan eeauvuna X (qucao
nossaenuti coboimus A) pacnpedesena no GUHOMUAALHOMY 3AKOHY, HAOO:

1. Hadmu no gopmyae Bepuyarau sepoamuocmu P ; nosasienus posro i
cobvtmuti A 6 N ucnwmanuax (i=0, 1, 2, ..., s, [Ae s —MAKCUNAI6HOZ
HUCA0 HAGAI00aBUIUXCA NOABACHUL cobbimus A 6 00HOM onbime, m. e, s << N).

2. Haiimu meopemudeckue uacmomot

n'z=n-P,-,
2de n—4ucao onvimos.

3. CpasHums smnupuuecKue U Mmeopemu4ecKue 4acmomst no xpume-
puro [Mupcora, npunas wucao cmenered ceobodor k=s—1 (npu amoxn nped-
noaacaemcs, Hmo 8epoamHocme p nosssenus cobomus A sadana, m. e.
He OUCHUBAAOCH nO 6H6OPKE U HE npou3sodUAOCy 00BEOUHEHUE MAA04UC-
ACHHBIX vacmom).

Ecau e eeposmuocme p Goiag oyerena no avibopxe, mo k=s—2.
Ecau, kpome mozo, Goia0 npoussedero 06BeOUHEHUE MANOUUCACHHDIX
4acmom, mo $-—quUcA0 2pynn 8uiG0pKY, OCMABULUXCE NOCAE O00BEOUHEHUR
vacmom.

652. Ilponsseseno n=100 onnitoB. Kaxawil onwr co-
croan u3 N=10 HcnbiTaHufi, B KaXXIOM H3 KOTOpPHIX
BEpOSITHOCTb p MOABJEHHA cobbita A paena 0,3. B urore
nony4yeHo caepyiclilee MMKHPHYECKOe pacnpejeneHue (B nep-
BOJi CTPOKE YKa3aHO YHCNO X; NosiBAeHH I cOObITHS A B OIHOM
OMnbiTe; BO BTOPON CTpOKe—4acToTa f;, T. €. YHC/IO OMLITOB,
B KOTOPHIX Ha6Mojaanoch Xx; MOABJEHUH co6hiTHA A):

x, 01 2 3 45
n, 2102732236
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Tpe6yerca npu yposHe 3nauumoctH 0,05 nposeputhb
THIIOTE3y O TOM, UTO JMCKpeTHas caydaiiHas BeauynHa X
(uncao nosBaeHH# cobbiTia A) pacnpenesieHa nmo GHHO-
MHaJbHOMY 3aKOHY.

Pewenne. 1. Mo dopmyae Bepuyaan
Pi=Py (i)=ClypigN~!
HafileM Beposithocth P;(i=0, 1, 2, 3, 4, 5) Toro, uro coGuithe A
nosiBitca B N =10 ucnuiTannax posHo i pas.
Yuaurnsas, yro p=0,3, ¢=1—0,3=0,7, noayunm:
Py=Py(0)=0,710=0,0282;, Py=P,,(1)=10.0,3.0,72=0,1211.

AHano%qu BuuHCANM: Py=0,2335; P;=0,2668, P,=0,2001; P;—
=0,1029.

2. Hafizem TeopeTHueckMe uactoTh ni=n-P;. Yuurueas, wuro
n=100, noxyuum: ne=2,82; ny=I12,11; n3=23,35; ns=26,68;

ne=20,01; n3=10,29.

3. CpaBHHM 3MNHpHYeCKHe H TeOPETHYeCKHE YacTOTH C MOMOLLLIO
xpntepus IMupcona. Jina sroro cocraBuM pacuetnyio Ta6i. 36. Mockoabky
yacrora no=g MaJiouHc/leHHas (MeHblle NATH), OGbEIHHHM ee C u4acTo-
Toft ny=10 n B Tabnuuy sanuwem 2-+10=12; b KauecTBe TeopeTHue-
CKOfi 4acTOTHl, COOTBeTCTBYIOUiefi ofbeAuHeHHO# uactoTe 12, 3anuuiem

CYMMy COOTBETCTBYIOUIHX TEODETHYECKHX 4acTOT: Mg+ my=2,82 -
412,11 =14,93.

Ta6nnua 36
{ ny n n=ny (m-m)? (m-n3)?] ng
1 12 14,93 —2,93 8,5849 0,5750
2 27 23,35 3,65 13,3225 0,5706
3 32 26,68 5,32 28,3024 1,0608
4 23 20,01 2,99 8,9401 0,4468
5 6 10,29 —4,29 18,4041 1,7886
2 | n=100 Xuaon=4,44

Hs tabn. 36 naxolnM Ypaca =4,44.

Mo TabaHue KPHTHUECKHX TOYEK pacnpefenenns 2 no ypoeuio
sHauumoctd a=0,05 ¥ umcay creneHet cBoGomn k=5—1=4
HaXOAHM KPHTHUECKYIO TOUKY NpPaBOCTOpPOHHeH KpHTHuecKoll o6aacti
x,ﬁp (0,05; 4)=$_),5. s

Tak xak xfmon < Ykp— HeT OCHOBAHM{ OTBEPrHyTHL THMOTe3y 0 GHHO-
MHalbHOM pacnpeledeHun X,
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653. Onnit, cocroALUil B 0fHOBpEMEHHOM NOAGPACHIBaH Y
yeThipex MoHeT, noBTopuau 100 pas. Dmnupuueckoe pac:
npegeneHHe JQUCKpETHO# CcAyyaHHOR BeAHYHHH X —4Hcaa
ROABUBILMXCA «rep60oB» —OKa3aaoCh CAefyiouluM (B nepBoif
CTpOKE YKa3aHO 4HCIO X; BHINABLIUX «repGoB» B OJHOM
6pocaHHM MOHET; BO BTOPO# CTPOKE —YacToTa n;, T. €. YHCJIO
6pocanHil, nMpu KOTOPBIX BbINAJO X; «repGoB»):

x 01 2 3 4
n, 8 20 42 22 8

TpeGyercst npu yposHe 3uauumoctd 0,05 nposeputh
FHOOTE3Y O TOM, YTo caAy4ainas seanunHa X pacnpeneneHa
110 GUHOMHANBHOMY 3aKOHY.

Vkasauue. [IpuHATh BEPOATHOCTb BuNafeHns erepba» p=90.5.

654. Oraeqt TexHu4eckoro Koutposs nposepun n=100
naptuit usgeauit no N =10 usgennit B Kawpo#t napTHu H
MOJY4HJ CASAYIOUIee IMITHPHUSCKOE pACHpeaeneHie AUCKperT-
noil cayuafinodt BeJHUUHB X —4HC/Aa HECTAHAAPTHBIX H3Je-
auit (B mepBOH CTPOKE yKA3aHO HUCAO X; HECTaHIAPTHBIX
H3feNHit B OZHOM MApTHH; BO BTOPOH CTPOKE—vyacToTa n\
T. €. KOJNMYECTBO MapTHil, cojepiKall{uX x; HECTaHRapTHHIX

H3MRJHiH):
xx 01 2 3 4 5 6 7
n, 2 3 10 22 26 20 12 §

TpeGyercs npu yposue 3unauumocti 0,01 rnposepurs
TUIIOTE3y O TOM, YTO Ciydaitnas Benauunua X pacnpegeneHa
no GMHOMHUANLHOMY 32KOHY.

VYkasauna. |. Hafitn cnayana OTHOCHTENBHYIO 4acTOTYy ROAB-
AeiHst HECTAHJAPTHBIX M3ACAHA W NPHHATL ee B KauecTse «OUEHKU p*
BEPOATHOCTH TOTO, YTO HAYfauy B3ATOE H3ILAHC OKAXKCTCH HECTAHAAPTHLIM.

2. Mpu cocrasicuHuH pacyeTHofl TaGAKULI LA CPaBHCHHA SMIHPH-
YyecKMUX M TEOPETHYECKHX 4HacTOT C MOMOWbIo KpHurtepus ITupcowa cre-
nyeT O6BEAHHUTL SMIHPHUecKHe HacToThl (2--3=35) # coorsercTeyoline
uM Teoperndeckue uacrorsl (0,604 4,03=4,63); yuecth, uTO nOCJE
ofbeAMHEHHA YACTOT YMCAO rpyni BuibopKH s =7.

3. Onaun napamertp (BepoOATHOCTL p) OUEHUBARCH MO BhiGOpKe, NOITOMY
MPHU ONPEAeEHNH YuCAA CTenieHed CBOGOAN! HAMO BLINECTb H3 S HE efu-
Huuy, a apa: s—2=7—2=>5.

655. B 6u6anoTeke cuaydalino oto6pano 200 BwIGOPOK
no 5 KHUr. Peructpuposanoch 4ucgAO AOOBPEKASHHBIX KHUT
(noauepKuBaHWA, NOMapkH H T.A.). B urore mnoayueno
cjeflyiouiee IMMupHYecKoe pacrpesiesieHne (B nepBod CTpoke
YKa3aHO YHCJO X; MOBPEKACHHbIX KHUI B OAHOH BHIGOpKe;
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BO BTOpOfi CTPOKe—M4acToTa n;, T.e. KOJHYECTBO BLIGOPOK,
COfiepKalHX X; NOBPeMAEHHBIX KHHT):

xio 1 2 3 4 5
n, 72 77 34 14 2 1

Tpe6yercsa, ucnonnsya kputepuit Ilipcona, npn yposne
sHayumocTH 0,05 npoBepHTh IHIOTE3y O TOM, YTO AHCKpET-
Has ciaydaiiHas BeanuynHa X (YMCJO NOBPEKNEHHHIX KHUT)
pacnpefiesieHa no GHHOMHAJLHOMY 3aKOHY.

Ykasaune. IpuuATe Bo BUMMaHHe YKa3zaHus K 3ajaue 654.

§ 20. MposepKa ruNOTE3bl O PAaBHOMEPHOM pacnpegencHnn
reHepanbHOX COBOKYNHOCTH

3asaHo IMNUpHuecKoe pacnpefefeHHe HenpepHIBHON cJAyuaiiHOM
RreMYHNE X B BHAE NOCJELOBATENLHOCTH HHTEPBAJOB X;—j—X; H COOT-

BETCTBYIOLIHX HM 4aCTOT n;, NpHueM En,-.—.-.n (o6bem BuGopkH). Tpe-
Oyercsi, HCNOAL3YS xpmes)(uﬁ MupcoHa, npoBepHTb THUNOTE3y O TOM,
yTO cJayuaiiHas BeqH4YBHa X pacmpefiesieHa PaBHOMEpPHO.

flipasnno. Jan mozo wmobGu nposepume eunomesdy 0 pABHOMEDHOM
pacnpedeaeruu X, m. e. no 3aKoHy

1/(b—a) B untepeane (a, b),

X)=
I { 0 BHE HHTepBaaa (a, b),
HQaOoo:

1. Oyenume napamempor a u b—~Konytt unmepsasa, 8 Komopos
Habawdaaucy 603moxncHwe SHavenus X, no dopmysam (sepez a* u b*
0003HA4eHL OYEHKK NApamMempos):

a*=Xyg— V'3 g, b*=x5+ V'3 0p.
2. Hatdmu naomuocme sepoamuocmu npednoaazaemo2o pacnpedeseus
[ (x)=1/(b*—a*).
3. Hadmu meopemuneckue sacmomos:

‘ 1
ni=nPi=n [} (x)-(n—a*)] =n m—s (m—a*);
’ ’ 1 .
Mm=ny=...=Rg_1=n s (Xi—Xi-1), ((=2,3,...,5s—1);

.
Ns=n-

1
b‘-_a‘- (b.—xs-l)-

4. Cpasnums smnupuveckue U meopemudecKue 4acmomsi ¢ NOMOULbIO
kpumepus [upcona, npunss wucao cmenened c80600u k=s—3, ede s —
4UCAO UKMEPBAN08, HA Komopue pasdbuma ewbopxa.

656. Ilouemy napamerpbl @ ¥ b paBHOMepHO pacnpene-
JIeHHO# cayyafiHol Be/IHYMHBl X OUEHHBAIOTCA Mo popMyaaM

a*=x,—V3 o0, b*=x,+V30,?
275



PeweHn ue. HssecTio, uT0 B KauecTBe OLEHOK MaTeMaTH4eCKOTo
OXHIAUHH H CPEAHEr0o KBAAPATHUYECKOTO OTKJ/OHECHHA C.'lyllaﬁHOI"l BE€JH-

uinbl X MOKHO NPHHATh COOTBETCTBEHHO BHIGODOUHYIO CPEAHIO0 Xp H

euiGUPOYHOE CpejHee KBagpaTHuecKoe OTKJIOHEHHE Oy.

HMapectHo Takke (cM. ra. VI, sagaun 313, 315), uto aas pasHo-
MEpHOTO pacrlpeieieHHI MaTeMaTHYeCKOe OXHAaHHe M CPefHee KBaipa-
THYECKOS OTKJOHEHHEe COCTBETCTBEHHO PaBHMI:

MX)=(@a+b)/2, oX)=VDX)=Vb—a)}12=(b—a)/2 V3.

[TosToMy AR OLEHKH NapaMeTpoB PaBHOMEPHOrO pacnpeAeNeHUs foJy-
yaeM CHCTEMY JBYX JIHHE[HHIX ypaBHeHHil

| (*—a*)/2=x, ‘[ b* - g% =2k,
\ (*—a*)/2 V'3 =0y, | *—a*=2 V3 o,.

Pewus sTy cHCTeMy, NoAyunM a*=xz— V'3 0y, b*=x3-- V'3 0.

HJH

657. IloueMy mpu nmpoBepke ¢ MOMOWILIO KpHTEPHS
IMupcona runotessl 0 paBHOMEPHOM pachnpeie/fieHHH reHe-
paabHOH COBOKYNMHOCTH X YHMCJIO CTelieHeill cBOGOKbI oOfpe-
JeasieTca H3 paBeHCTBa k=Ss—3, Tle S— YHCJI0 HHTEpPBAaNOB
BHIGOPKH?

Pewenne. Ipn ncnonnsosanun Kputepus Ilnpcona umcio cre-
neneit csoboanl k=s—1-—r, rie r—uuclo nNapaMeTPoB, OLEHHBAEMbIX
no sh6opke. PaBHoMepHoe pacnpejeftenHe onpeieiseTct IBYMsi napa-
metpamu a 1 b. Tak Kak 3T JBa napaMerpa OUEHHBAIOTCA MO BHIGOpKe,
TO r =2 H, CJ€A0BATEIbHO, YHCIAO cTeneHel cBOGOAL k=5—1—2=35—3,

658. Ilpousseneno n=200 wucnbitankii, B peayJbrarte
KaXI0To M3 KOTOPbIX COGBITHE A MOABAANOCH B Pa3nHYHbIE
MOMEHTHl BpeMeHH. B urtore OhiJIO MONy4YeHO 3MNHpHYECKOE
pacnpejeneHue, npuseneHHoe B 1abJa. 37 (B nepBoM croaie
yKa3aHbl HHTEpBaJlbl BpeMEHH B MHHYTaX, BO BTOPOM CTONG1e—
COOTBETCTBYIOLU{HE YACTOThI, T. €. YHCJO NOSBJAEHHII COGLITHS
A B uHtepBaae). Tpe6Gyerca npu yposHe 3Hauumoctd 0,05
NPOBEPHTb THMOTE3y O TOM, YTO BpeMs NOSIBNEHHA COOGBITHIt
pacnpezesieHo paBHOMEPHO.

Ta6anua 37
Hureppan YactoTa HuTtepsan Yacrora
fie1™% fq Xie1= % i
2—4 21 12—14 14
4—6 16 14—16 21
6—8 15 16—18 22
8—10 26 18—20 18
10—12 22 20—22 25
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Pemenune. 1. Hailnem ouenkn napameTpon @ M b paBHOMepHOTO

pacnpenenesus no dopmyaam:
a*=xg— V3 05 b*=x3- V3o,

Jaa BuuMcaenns BuGopounol cpeameit Xg M BHGOPOUHOrO cpea-
Hero KBaJpaTHUECKOTO OTK/JOHEHHS Gp NPHMEM CEPEAHHH X HHTEPBAJIOB
B KayecTBe BapHaHT (nabaiofaemmx 3uaueHnit X). B urtore noayumm
SMNHPHUECKoe paclipefiesienne PaBHOOTCTORLUIMX BapHaHT.

x 3 5 7 9 11 13 15 17 19 21
n; 21 16 15 26 22 14 21 22 18 25

[oab3ysich, HANPHMEP, METOAOM NMpoH3Benenuii, Haillem: ¥p= 12,31,
0 = 5,81. CnegoBateanno,

a*=12,31 —1,73.5,81 =2,26, b*=12,314-1,73.5,81 =22,36.

2. HafizgeM nJoTHOCTb MpPeANoJgaraeMoro paBHOMEPHOro pacnpe-

JleJIeHHA:
f(x)=1/(b* —a*)=1/(22,36—2,26) =0,05.
3. Haiizem TeopeTHueCKHE 4aCTOTHI
m=n-f(x)-(x;—a*)=200-0,05-(4—2,26)=17,4;
13 ==200-0,05-(xs—x;) =10 (6 —4) =20.
ImHbn  TPETbEro — AEBATOrO HHTEPBA/OB PaBHH JNHHE BTOPOrO

HHTEpB2JA2, MOITOMY TEOPETHYECKHE 4YACTOThl, COOTBETCTBYIOIHE STHM
HHTEpPB2JaM H TeOpeTHUEeCK2d 4acToT2 BTOPOro HHTEPBaAa 0AHHAKOBH, T. €.

ny=n,=n¢=n,=n; =n; =n; =20;
ni0=200.0,05.(b* —xg) = 10-(22,36 — 20) = 23,6.
4. CpasiuM SMNHPHUECKHME M TeOpeTHUECKHe 4aCTOTH, HCMOJb3ys

kputepufi IlupcoHa, npuuse uuciao crenenefi cBoGomyl A=s—3=
= 10—3=7. Jlas storo cocraBuM pacueTHyio Ta6J. 38.

TaG6anua 38
¢ n; n g -n (ng=n7) (n; ni)*/ny
] 21 17,3 3,7 13,69 0,79
2 16 20 —4 16 0,80
3 15 20 -5 25 1,25
4 26 20 6 36 1,80
5 22 20 2 4 0,20
6 14 20 —6 36 1,80
7 21 20 1 1 0.05
8 22 20 2 4 0,20
9 18 20 -2 4 0,20
10 25 23,6 i,4 1,96 0,08
xuaoa=7’ 17
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Hs3 pacuetHoil Tabauum noxyuaem 2 . =7,17.

Hafiaem no Tabnuue KpHTHYECKHX TOuYeK pacfipefeseHus %2 (cM.
npuaoxenue 5) no gpomuo sHayuMoctH @==0,05 u uucay creneuedl
cBo6oAbl k=s—3=10—3 =7 KpHTHUECKYIO TOUKY NPaBOCTOPOHHE! KpH-
THYeCKoll o6JacTH x"'(p (0,05; 7)=14,1.

Tak kak xf'a6n<xap—-ue'r OCHOBZHHIl OTBEPrHyTh ronoresy o

paBioMepuom pacnpegenenun X. JIpyrumu caosamu, Aannbie Ha6uiole-
HHft COrJacyloTcs ¢ 5TOH runoresoi.

659. B pesynbrate B3BewnBaHHsA 800 cTanbHBIX wWwapH-
KOB MOJYYEHO 3MNHPHYECKOE pacnpefeneHue, NPHBEACHHOE
B Ta6n. 39 (B nepBoMm CTOAGUE YKasaH HWHTepBaJ Beca
B rpaMmax, BO BTOPOM cToa6Le— 4acToTa, T. €. KOJHYECTBO
WapHKOB, BeC KOTOPLIX MPHHAANEKHT ITOMY HHTEpBany).

TpeGyerca npu yposHe 3HadumoctH 0,01 npoeeputsb
THMOTE3y O TOM, YTO BeC WapHKoB X pacnpegeneH papHo-
MepHo.

Ta6auua 39
1= % i B ki g
20,0—20,5 91 23,0—23,5 79
20,5—21,0 76 23,5--24,0 73
21,0-21,5 75 24,0—24,5 80
21,5—22,0 74 24,5—25,0 77
22,0—22,5 92 -
22,5—23,0 83 n— 800

660. B HekoTopoit mecTHocTH B Teyenue 300 cyr pe-
FMCTPMPOBaNach CPeAHeCYTOYHasi TeMmepaTypa BO3AyXa.
B utore naGmonenuii 6bl10 MONYYEHO IMNHPHYECKOE pacripe-
Ae/jieHue, npueeaeHHoe B Ta6n. 40 (B nmepBoM crosbue |
yKasail MHTepBan TeMnepatypnl B rpagycaXx, BO BTOpPOM
cron6ue—yacroTa n;, T. €. KOJNMYeCTBO AHeH, cpegHecy-
TOuHasl TeMMepaTypa KOTOPbIX MNDHHAJMEKHT ITOMY HHTEp-
Bany).

Ta6auua 40
i "t K1 "y
—40—(—30) 25 0—10 40
—30—(—20) 40 10—20 46
—20-(—10) 30 20—30 48
—10—0 45 30—40 26
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TpeGyerca npn ypoeHe s3Hauumoctn 0,05 nposeprTb
THNOTe3y O TOM, YTO CpefHeCyTOuHas TeMlepaTypa Bo3ayXxa
pacnpeznesieHa paBHOMEpPHO.

661. B TeueHue 10 y peructpupoBan¥ NprGLITHE aBToO-
MawnH K GeH30KONIOHKE M MOJYYHJH 3MIIHpHYecKoe pac-
npeaeneHue, npuBefieHHoe B Ta6a. 41 (B nepsom croibue
yKa3aH HHTepBa/ BpeMeHH B Yacax, BO BTOPOM cTo,bLe —
YacTora, T. €. KOJHYEeCTBO MalllH, NpHOLIBIIHX B 3TOM
HHTepBane). Bceero 6oino 3apeructpHpoBaHo 200 Maniua.

Ta6anua 4}

Xj-1"%; n; Yre1=% ng
8—9 12 13—14 6
9—10 40 14—15 11
10—11 22 15—16 33
11—12 16 16—-17 18
12—13 28 | 17—18 14

Tpe6yerca npu yposhe 3HauumocTH 0,01 nposeputb
THIIOTE3yY O TOM, YTO BpeMsl NPHGLITHA MallHH pacnpeie’eHo
paBHOMEpHO.

§ 21. Mposepxa runoTesbl 0 pacnpepenesnmn
reHepansHoOi CoBOKYNHOCTH NO 3aKony llyaccoua

3afaHo sMnHMpHUeCKoe pacnpeieeHue IAHCKpeTHoll cJayuaiinoin mc-
anaund X. TpebGyercs, Hcnoabays Kputepufi [lipcona, 1nposeputb ri-
noTe3sy O pacnpejeieHHH I'eHePaibHoil COBOKYNHOCTH no 3akody [lyac-
coHa.

flpasuno. [Jaa mozo0 «modsl npu YposHe 3HAXUAMOCHUL @ NPOGEPUNL
2unomesy 0 moat, 4mo cayHalinas eeaununa X pacnpedesena no saxony
Nyaccona, nado:

1. Halimu no 3a8auHroMy Smnupuveckomy pacnpedeseruro 6s60pov-
HYIO CPEORIOID Xg,

2. Ilpuname 8 Kauecinee OyexKy  napamempa A pacnpedeaeriun
Myaccona ewbiopoiny cpednion A== xy,

3. Haumu no ¢opmyse llyaccona (uru no eomosusn mabauyan)
eepoamuocmu P; nossaenus posno i coboimui ¢ n ucnoimanunx (i-=
=0,1,2, ..., r, Tde r—MaKcUMaJbHOEe YHCJO Hal/IOJaBILIHXCA (O-
OniTHil; n— o6beM BHGOPKH).

4. Haamu meopemudeckue wacmomst no gopmuyae n;=n-P,-.

5. CpasHume ssmnupusecKue 1 meopemuyecKie Hacmonisl C nOMOWLIO
xkpumepus [lupcona, npunsas wucao cmenernel ¢60600m k=s—2, e
S—4uCA0 pasatiuHbix 2pynn evibopxu (ecau npoussoduaoce o6vedurere
MANOHUCAEHHUWX Hacmom 8 001y epynny, MO S—HUCAO OCIMABUILXCA 2pynn
GuibopKku nocae oGsedunenus wacmom).

662. Ortaen TeXHHYECKOro KOHTPOAA NpoBepHa n = 200
napruil OAMHAKOBBIX H3AJAHHE 11 MOJYUHT Celviollee 3MNK-
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pudeckoe pacnpejeneHue (B NMepBofi CTPOKe YKa3aHO KOJM-
YeCTBO X; HECTaHHAPTHBIX H3fequil B OfHOH MapTuu; BO
BTOpofi CTpOKe—YacToTa f;, T. €. KOJHYeCTBO MapTil,
COASPIKAIMX X; HECTaHJAPTHBIX H3fenuil);

x 0 12 3 4
n, 116 56 22 4 2

Tpe6yercss npi ypoBHe 3HayuMocTi 0,05 npoBepuTb
THNOTe3y O TOM, YTO YHCJO HecTaHAapTHbIX H3feanit X
pacupeneneso no 3akony [lvaccona.

Pemenne. 1. Halinew BuGopousyio cpemioio:

Yo =(Qnix;)/n=(116-0+456-1422.2+ 4.3-2-4)/200 =0,6.

2. IlpuMem B KauectBe OlEHKH napamerpa A pacnpeaeqcHus ITyac-
cona BbiGopounyio cpepHion: A=0,6. CaezoBatennno, npeanosaraeMblit
3akon [lyaccona .

P (iy==MAi.e-}i)

P00 (1) = (0,6){ -e-ve/i 1.

3. Monoxus =0, 1, 2, 3, 4, naitgeM BeposTHocTH P; mosB.e-

HHS { HeCTAHA2pTHHX u3leauit B 200 naprusx:
P0=P200(0)=0,5488; P1=P200(l)=0,3293, P2=P200 (2)=0,0988,
P3=P300(3)=0,0|98; P4=P300(4)=0,0030.
4. Hafinem Teopernueckse uacrotsi no dopmy.e
n;=n.P;=200P;.

Moacrasue B 3Ty dopMyay HafiieHHne 8 N. 3 3HaueHHs BepoOAT-
Hocreit P;, moayunm no=200-0,5488 = 109,76,

Anajornuno nafinem: n;=65,86; n}=19,76; n;=3,96; n;=0,60.

5. CpapHHM IMNMPHUECKHE M TEOPETHYECKHE YacTOThi C MOMOLLBIO
kputepus Ilupcona. J1aa 3Toro cocTasmM pacuerhyio Taba. 42. Yuurs-
pas 3aMeuanne | (cM. § 16), OGbefHHHM MaJOUHC/CHHBE YaCTOTbLI
(4+2=6) u cooTBETCTBYIOILHE HM TeOpeTHYeCKHe uacToTh (3,96 0,60 =
= 4,56), pesy/bTaThl OOBLEAHHEHHS ¥acTOT 3anHiueM B Taba. 42.

HMeeT BUA

Ta6baunna 42

1 2 ) 3 3 6

¢ ay J ny=ny (m;-n)* (n;=n7)*/n;

0 116 | 109,76 6,24 38,9376 0,3548

1 56 65,86 —9.86 97,2196 1,4762

2 22 19,76 2,24 5,0176 0,2539

3 6 4,56 1,44 2,0736 0,4547

= 200 Xfm(,ﬂ=2;54
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H3 pacuernoit Tabauut HaxoAum Hab.1i0naeMoe 3HayellHe KpHTepust
Mupcona: ¥3.4,=2.54

Mo Tabauue KputHYeCKHX ToueK pacnpeleneHus %2 (cm. npuJo-
xeHue 5), no yposHio sHayuMocTH & =0,05 H uHCay cTenmeHel cBoGoabl
k=4-—-2=2 HaxoAUM KPHTHYECKYIO TOYKY NPaBOCTOPOHHEH KPHTHYeCKO
obaactu: )(?(p (0,05; 2)=6,0.

Tak kak ¥2.q, f x‘:‘(p—uer OCHOBaHHil OTBeprHYTb THMOTE3y O
pacnpelenedun cayuvaiinoft seanununl X no sakony [lyaccoxa.

663. B utore npoBepkH Ha HecTaHaapTHocTb 200 siu-
KOB KOHCEpBOB MOJYYeHO cJelylolliee SMIHPHUUECKOe pacrpe-
JeleHue (B mepBof CTPOKE YKa3aHO KOJHYECTBO X; HeCTaH-
ZapTHBIX KOPOOOK KOHCEpPBOB B OIHOM SiLlHKe; BO BTOPOW
CTPOKE —YacTOTa M, T. €. YHCJAO AIMKOB, COAEPKALLMX X;
KOpOGOK HeCTaHJapTHbIX KOHCEPBOB):

xx 0 1 2 3 4
n, 132 43 20 3 2

Tpebyercs npu yposHe 3HauumoctH 0,05 npoBeputh
TUNOTe3y O TOM, YTO ClydaHHas BeJHuHHa X -—YHCJO He-
CTaHJapTHBIX KOPOGOK — pacnpefesieHa no 3akoHy IlyaccoHna.

Ykazanue. OOGbeAMHHTb MajOUMCAEHHBIE YAacTOTH ABYX nocAel:-
HHX Fpynm.

664. na onpepesieHdsi 3aCOPEHHOCTH MNapTHH CeMSH
K/leBepa ceMeHaMH COpPHAKOB 6bu1o nposepedo 1000 cay-
yaltHo OTOGpaHHLIX Npo6 M NOJMyueHO cJenyioliee SMOUPH-
uecKoe pachpejgesieHue (B nepBoll CTPOKe yKas3aHO KOJH-
YeCcTBO X; CeMAH COPHAKOB B OJHOH npo6e; BO BTOPOIl
CTPOKe —4acToTa 1n; T. €. 4HCJIO 1pob, COAepHKallHX X,
CeMsIH COPHSKOB):

x 0 1 2 3 456
n;, 405 366 175 40 8 4 2

Tpebyerca npu yposHe 3Hauumoctd 0,01 npoBepuTh ru-
noTesy O TOM, YTO cjayuaiiHas BeJHYHHa X (YHCJIO ceMsiH
COpHAIKOB) pacnpejeneHa no 3akoHy Ilyaccona.

YKaszauune. O6beaHiHTh MAJOYHCJACHHLIE HACTOTH MOCJAEAHHX
ABYX rpyni.

665. B pesyibTaTe 3KcmepHMeHTa, COCTOSILErQ H3 n =
= 1000 mcneiTaHufi, B KaXKAOM H3 KOTOPHIX PErHCTpHpOBa-
JIOCh YHCJIO X; MOABJNEHHH HEKOTOPOro COOBITHA, MOJNYYEeHO
crepylomee 3MOMPUYECKoe pacnpelesieHue (B NepBoil CTpoke
yKa3aHO KOJIHYECTBO X; MOsABJEHHH CcOOLITHA; BO BTOpOI
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CTpOKe—YacToTa #;, T. €. YHCJIO HCMOBLITAHHiH, B KOTOPBIX
Ha6a104aNn0Cch X; NOABJEHHH COGLITHA):
X:

. 0 1 2 3 45
n, 505 336 125 24 8 2

TpeGyerca npu yposHe 3Hauumoct 0,05 mpoBepuThb ru-
notesy O TOM, YTO cjayuaifiHas BeaHuyWHa X —uucjio NMOSB-
JeHHH co6uiTHa — pacnpenesneHa no 3akoHy Ilyaccona.

Ykasanue. O6bennHnrs 4acToThl ABYX NOCAGAHUX rpymn.

666. B pesyantate npoBepkH 500 KoHTefiHepOB CO CTeK-
JSAHHBIMH H3JeJHAMH YCTAHOBJIEHO, YTO YHCJIO NOBPEXKAEH-
HBIX nu3zeauii X nmeer cjeayloulee SMOHpHUeCKoe pacnpe-
Zesenve (B NepBOH CTPOKe yKa3aHO KOJHMYECTBO Xx; NOBPEX-
JeHHEX N3JeJHH B OLHOM KOHTefiHepe; BO BTOPO#H CTPOKe
yacrota n;, T. €. UYHCJIO KOHTEHHEPOB, CONEpXKaIHX X;
MOBPeXKASHHBIX H3AeanH):

x; 0 1 2 3 4 5 6 7

n;, 199 169 8 31 9 3 1 1
TpeGyerca npH yposHe 3nauumoctH 0,01 nposeputb

rHnoTe3y O TOM, YTO cay4yadHas BeauuHna X —uucao mo-

BpPEXJACHHBIX H3Jeault— pacnpefenera no 3akony Ilyaccona.

Y Kaszanune O6beRWHUTb 4acTOTH TPeX NOCJAeZHHX rpynn.

667. 3apaua Boprkesuua. Ha ocHoBauuu 200 nouece-
HHH, DOJy4YeHHbIX B TeYeHHe [BaJlATH JIeT O KOJHYeCTBe
KaBaJ/IepUCTOB NPYCCKOA apMuH, KOTOpble NOru6in B pe-
3yJbTaTe rubenu Moa HHMH KOHS, ObUIO NOJy4YeHO cJjenyio-
uee 3SMAHpHYECKOe pacnpefesenue (B NepBOil CTpoke yxa-
3aHO KOJIHYECTBO X; MOTHOLIMX KaBaJepucToB, YKa3aHHbIX
B OfHOM ACHECEHHH; BO BTOPOH CTPOKe—wacToTa n;, T. e.
YHCJIO ACHeceHWH, B KOTOPLIX CQOGLIEHO O rubesn x; KaBa-

JIepHCTOB):
x 0 1 2 3 4
n, 109 656 22 3 1

Tpe6yetca npu yposHe 3Hauyumoctd 0,05 mnposeputn
FUNOTE3Y O pacnpefejieHnu ciaydaiHoH BeauunHnl X (uncna
noru6WKX KaBajepHcToB) no 3akoHy IlyaccoHa.

Y kasaune O6beanHHnTb Majouuc]aeHHble YacToTn 3 M 1 B oany,

282



Fnasa ueruipHaguavas
ORHOBMAKTOPHEIA [UCNEPCUMOHHLIA AHANU3

§ 1. OaMHaKOBOE YMCNO MCNIBITAHMHA HA BCEX YPOBHRX

MycTh Ha KoAMuecTBeHHBI HOPMaAbHO pacnpefeneHHufl npuaHak X
Bo3feficTeyer ¢aktop F, KkoTopiii MMeeT p NOCTORHHBIX yposHed Fy,
Fy, ..., Fp. Ha kaxpom yposue nponsseseno no ¢ ucnurtanui. Peayan-
TaThl HaGaiofeHnit —uncaa (x;;, rae i —HoMep) ucnuitanus (i=1, 2, ...,
«v.y q), j—nomep ypoBus ¢akropa (j=I1, 2, ..., p),— 3anucuBsaior
B BHAe Ta6auubl (Tada. 43).

Ta6auuga 43
Howmep ucnbiTauus Yposuu dakTopa
i F, Fy e FP
1 X1 X132 cee xlp
2 Xay X2g ) x’p
q Xqt Xqs x,,p
[pynnoBas cpeasst Xpp Xept Xrp2 cee Yrpp

CraBuTcA 3agaua: Ha ypOBHE 3HAYHMOCTH Of MPOBEPHTH Hy.eBYIO
THIOTe3y O PaBeHCTBE FPYynnosBbiX CPeAHMX NPU AONYUIEHHH, YTO rpyn-
noBbie¢ reHepaJjbHble AHCMEPCHH XOTA M HEH3BECTHR, HO OJMHAKOBBI,
Jlas pewenusn 3Tofl 3afauH BBOAATCA: 00uw{as cyMma KBaAPaToB OTKJO-
HenuR HaGmoJaeMblX 3HaueHHR npu3HaKa or obulell cpegHeit

Sobw = z [g (xiy—x)%

dakmopras cymma KBaAPATOB OTKJIOHEHHH rpynnosuix cpeasux ot o6-
niell cpennedl (xapakTepH3yeT pacCesiHHe «MeXAy TIpynnamus)

P
Spaxr =4 ’2' (xpps—x)%
OCMAMOYHAR CYMMA KBafpaTos OTKJAOHeHHHA HabmiofaeMslx 3HaueHWi

FPynnel OT CBOEH FPynMnoBoH Cpeinel (XapaKTepU3yeT paccesitHe «BHYTPH
Fpynmns)

—_— ¥ - -
Socr ={g (xii —xrpi)2+'§: (xiz-xrpz)"" cos +’_g (xip—xrp p)z.
MpaKTHYECKH OCTAaTOUHYIO CYMMY HAXOAAT MO opMy.e
Soct =Sot$m"sqban—
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Ilas BouncreHns obutel u daxropHoil cymm Goaee yaobunl cie-
Ayiotine GopMyabt:

Sobuw = é P;— [’g Rj] 2/(»vq).
Spaus = ,g RYq — [ é“ R,] *fioa),

2
rae P,-=12 Xij—CyMMa KBaJpaToB HaG/ioflaeMbiX 3HaYeHHN Tpu3HaKa

Ha yposhe Fj; R]=_2 X;p—CyMMa HaG/I0faeMEX 3HaueHHl npusHaka
i=

Ha yposte F;.

Ecan na6nofaemble 3HaueHHsi NpPH3HaKa— CPaBHHTENbIO 60.1bluKe
YHC/Ma, TO AJR YTNPOHIEHHA BBIYHCJEHHR BBIYHTAIOT H3 KaXAoro Ha6ao-
RaeMoro 3HaYEHHA OAHO H TOo e uuciao C, NMpuMepHO pasHoe oGuteft
cpeanefi. ECAH yMeHblUeHIIEle 3HaYeHus y;;=x;;—C, To

Soim = 3 /= [ & 7/ oo
sowe=[ 1o~ $ 7] Joo

rae Q]=‘ ly'?,-—cyuma KBAafpaToB yMeHbIIEHHHX 3HaueHWil npinsnaxa

Ha yposue Fj; T,=‘2 Yi7-—CyMMa yMEHbIIEHHLIX 3HaYeHH NPH3HAKa
1=

Ha yBoane F;.
a3nesuB yXKe BbluHCaeHHbe (AKTODHYIO H OCTaTOYHYIO CYMMb Ha
COOTBETCTBYIOLLEE YHCAO CTeneHeRr cBOGOAHI, HAXOAAT (AaKTOPHYIO W OCTa-
TOYHYIO JHCMEPCHH:
3 SOCT

2 daxt
=—22L | ooy ==L
ST =TTN 0 ST =T —1)

Haxonen, cpaBHHBalOT (AKTOPHYI0 H OCTaTOYHYIO AKCMEPCHH TNo
kpurepuio Guuwepa—Crenexkopa (cMm. ra. XIII, § 2).

Ecan Fyapy < Fyp—pasanude rpynnossix cpeiuHX HeaHaulMmoe.

Ecan Fya6s > Fyp—pasinune rpynnosbX CPeAHHX 3HauHMoe.

3amevarue 1. Ecan ¢daxkropHas AHCHepCHR OKaXeTcs MeHbiie
ocraTouHofl, TO yXKe OTCIOAa HemnoCpelCTBEHHO CJAelyeT CNpaBelTHBOCTb
HyJeBoft THNOTe3bl 0 PABEHCTBE FPYNMOBHX CPEAHHX, MOSTOMY AajbHeli-
IHe BBHIYHC/AEHHA (CDaBHEeHUe Nucnepcuii ¢ moMoulbio Kputepus F) us-
JHWHKH.

3amevanne 2. Ecan Habmonaembie sHaueHHR x;j— AeCATHYUHbIE
ApoGH ¢ k 3HaKaMM mocje 3ansToff, TO 1eNecoo6pasHo MepedTH K Ie-
JbIM YHCAAM

Yiy=10*x;;—C,

rie C—npuMepHO cpeiHee 3HauenHe uucea 10%x; j- Ilpn atoM dakrop-
Hasi M OCTaTOYHas JMCTepCH yBeaHuaTca Kaxiasd B 10%% pas, oauaxo
HX OTHOLUCHHE He H3MEeHHTCH.
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668. IlpousseseHO NO ueThHIpe HCHOBITAHHA Ha KAXAOM
H3 Tpex ypoBHe#t ¢axktopa F. MeToioM AuCIepCHOHHOFO
aHa;au3a npH ypoBHe 3HauuMoctH 0,05 nposepHTb HyJIEBYIO
THAOTEe3y O paBeHCTBe rpynnosbix cpesHux. Ilpeanonaraercs,
YTO BbLIGOPKH H3BJEYEHBI M3 HOPMAJbHBIX COBOKYMNHOCTeifi
C OAMHAKOBLIMH AucnepcusMu. Pe3yabTaThl HCOBITaHH# APH-

BefeHbl B TabJs. 44.

Ta6auna 44

Howmep ucnuitaunsn

Yporun dakrtopa

! F, Fy F,
1 38 20 21
2 36 24 22
3 35 26 31
4 31 30 34

Xrpj B | 25 | 927

Pewenne Jaa ynpouweHHs pacyera BLYTEM H3 KawAOro Hab.io-
NaeMOro 3HaueHHR X;; obuwylo Cpeakion ¥ =29, 1. e. nepefiiem K ymeitn-
WeHHHIM BeJMunuaM: y;;=x;;—29. Hanpumep, y;;=1x,,—29=38 —
—29=9; yo; =x9,—29=36—29=7 u 1. &

CoctaBuM pacueTHyio ta6a. 45.

Ta6anuyga 45
YpoBun daktopa
Howsep F, Fs Fs Hrorosuift
HCNLITAHN S cronGey
‘ n | V0 | v | Ye | us | vk
1 9 81 -9 81 —8 64
2 7 49 -5 25 —7 49
3 6 36 -3 9 2 4
4 2 4 ! 1 5 25
Q;=yii 170 116 142 | 3Q; =428
T} 576 256 64 T3 =896

Henoabays wrorosnii cronGer Ta6a. 45, Haftnem obuiydo ¥ Qaxrop-
HYI0 CyMMBl KBajpaToOB OTK/OHEHHHl, YWHTHBaf, 4YTO WHCAO ypOBHef
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thakTopa p=3, UHCIO HMCNHTAHHR Ha KaXJOM ypoBHe ¢=4:

Sobu =§‘l Q— [Jé; Tj] 2‘/(Pq)= 428 —0=428;
Spaxs= [lg T?J /q— [_/gl T]] 2/pq==896/4—0=224.

Haftzem oCTaTOuHYI0 CyMMY KBAaApaTOB OTKJAOHEHH:
Soct =S806m — Spaxr =428 — 224 =204,
Haftnem GaKTOpHYI0 AHCHEPCHIO; AAS 3TOrO Pa3feNHM Sgacy Ha
YHCa0 cTeneHeR ¢BoGoaul p—1=3—1=2:.
Shaxr =Spax/(p—1)=224/2=112,

Hailzem ocTaTouhylo AMCHEPCHIO; AJAR 3TOFO pasfeduM Sycy Ha
yuca0 cTenenell csoGoabt p (g—1)=3(4—1)=9:

Sg':r:Socr/P (g—1)=204/9=22,67.

CpapHuM (HaKTOPHYIO H OCTaTOYHYIO JHCNEPCHH C TOMOWbLIO KPHTe-
pua ®unwepa—Cueaexopa (cm. ra. X1, § 2). Has sroro chavana
naftaeM HaGal0faeMoe 3HAYEHWE KpHTEpHA:

Fyagy= s?ban-r/sgm- =112/22,67 =4,94.

YyuThBan, yto uHCAO cTeneHeft cBOGOAL uMCAMTEARA Ry =2, & 3Ha-
menareas ky=9 n urt0 ypoBeHb 3HauumoctH o=0,05, no Tabauue
TIPHJIONKEHHR 7 HAXOAUM KPHTHYECKYIO TOuKY

Fyp (0,05; 2; 9)=4,26.

Tak Kax Fya6x > Fyp-—HyJA€BYIO THNOTE3Y O PaBeHCT3e rPyNNOBHX
cpennux orsepraeM. JpyrsMu caoBaMu, rpynnosbie CpeHHE «B LEJIOM»
Pa3nRYaAOTCA 3HAYUMO.

669. IlponsBeaeHO nO nNATH HCNHITAaHHH HAa KaXAOM
U3 yeTbipeX ypoBHeil dakrtopa F. Metosom AucnepcHOHHOro
aHajusa npu ypoeHe 3uauumocTdH 0,05 npoBepHTh HyJleBylO
THNOTe3y O PpaBEHCTBE T'PYNMOBLIX CPeAHHX X, Ilpeano-
Jaraercsi, 4TO BbIGOpDKH HaBJjeyeHbl H3 HOPMAJbHBIX COBO-
KynHocTefl ¢ OAMHAKOBbIMH AHCNEPCHAMH. Pe3yabTaTel Henbl-
TaHul NpHBeAeHb B Ta6Ja. 46.

Yxasanue. [lpuuars y;;=x;;—58.

670. IlpousBesieHO 1O BOceMb MCHABITAHHIA HAa KaxIOM
U3 1IecTH ypoeHel ¢gakropa. MeToJoM AMCnepCHOHHOTO aHa-
au3a npu ypoBHe 3HauumoctH 0,01 npoBepuTh HYyJeBylo
rHNOTE3Y O paBeHCTBE rpynnoBuix cpeanux. Ilpeanonaraercs,
YTO BHIGOPKH H3BJEeUeHb H3 HOPMaJbHBLIX COBOKYITHOCTEH
C OAHHAKOBBbIMH Aucnepcusmi. PesynbTathi HCOLITAHKI IPH-
BeleHLl B Taba. 47.

Ykasaune Ilpuusrs y;;=x;;— 100
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Ta6numa 46

ucrl;l:;e.?nn VYposuu daxropa

{ Fy F, F, F.
1 36 56 52 39
2 47 61 57 57
3 30 64 59 63
5 58 66 58 6l
5 67 66 79 65

Xepj 51,6 62,6 61,0 57,0

TaGanua 47

Homep Yposun daktopa
HCNBITAHHA

i Fy Fy F, F, Fy F,
1 100 92 74 68 64 69
2 101 102 87 80 83 71
3 126 104 88 83 83 80
4 128 115 93 87 84 80
5 133 H9 94 96 90 8!
6 141 122 101 97 96 82
7 147 128 102 106 101 86
8 148 146 105 127 11 99

Teps 128 116 93 93 89 8l

671, IlpousBeneHo NO uyeTbipe HCABITAHHA Ha KaXJOM H3
Tpex ypoBHeH ¢akropa F. MeToZOM AHCMEPCHOHHOrO aHa-
Auza npu ypoBHe 3HauumocTH 0,05 npoBepuTb HYyJEBYIO
runote3dy O paBeHCTBe rpynnoBbix cpeaHux. [Ipeanonaraercs,
4yTO BBLIGOPKH H3BJeueHH H3 HOPMAJbHLIX COBOKYNHOCTel
C OZMHAKOBbIMH AHcHepcHAMH. Pe3ysbTaTbl HCObITAHHI NpH-
BeneHbl B TaGa. 48,
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TaGanua 48

Yposun dakropa
HoMep ucntitanns
1
Fy Fy Fy
1 35 30 21
2 32 24 22
3 31 26 34
4 30 20 31
Frp 32 25 27

Ykazanue [Ipunare y;j=x;;—28.

672. IlpousBeneHo NO CeMb HCHBITAHHA Ha KaXKIOM N3
yeThipex ypoBHelt dakTopa. MeTOAOM AMCNEPCHOHHOrO aHa-
Jausa npH ypoeHe 3HauumoctH 0,05 npoBepuTh HYJEBYIO
runoTesy O paBeHCTBe rpynnoBbiX cpeaHux. IIpeanonaraercs,
UTO BHIOOPKH H3BJEUEHbl H3 HOPMaJbHbIX COBOKYNHOCTEi
C OAMHAKOBBIMH aucnepcuaMu. PesyabtaThl HCMBITAHU#A ApH-
BeeHw B Taba. 49.

Ta6auuwa 49
Yposun daxtopa
Howmep ncr;u-ranun

FI Fi Fi Fl
1 51 52 56 54
2 59 58 56 58
3 53 66 58 62
4 59 69 58 64
5 63 70 70 66
6 69 72 74 67
7 72 74 78 69

Xrp 7 60,9 65,9 64,3 62,9

Yxasanne. [puuarb g;;=x;;—63. Bocnoabsopathcs 3ameua-
HHeMm 1.

673. Ilpou3seaeHO MO uYeTHIpe HUCMBLITAHHA HA KaXIOM W3
Tpex ypoBHeii ¢akropa. MeroioM AHCIEPCHOHHOrO aHa/u3a
npu yposHe 3HaunMocTd 0,05 npoBepHTL HYJIEBYIO THNOTE3y
0 paBeHcTBe rpynmnoBeix cpeaHux. I[Ipexnonaraercs, gyro
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BbLIGOPKH M3BJIeYeHbl H3 HOPMAJIbHBIX COBOKYMHOCTEH C OfHHA-
KOBbIMH JHcriepcHsMH. PesysbraTthl ucnbiTaHuit npuBeseHb
B Ta6a. 50.

Ta6nanua 50
Ypoeun daxtopa
Homep nclnu'rannx

F, Fy F,

1 27 24 22

2 23 20 21

3 29 26 36

4 29 30 37

Tro/ 27 25 29

Ykasaune. Ipuunte y;;=x;;—27. Hcnoab3osate 3amedanne I,

§ 2. HeopgunakoBO@ UMCNO MCNLITAHMIA
Ha Pa3nMuHLIX YpPOBHAX

Ecan uncino mensitanuit Ha yposHe Fy paBHO ¢y, Ha ypopHe Fg—
=@z, ..., Ha ypoBHe F,—qp, TO O6lLYI0 CYMMy KBaRpaTOB o1;x.noueuuﬁ
BLIYHCAAIOT, KaK W B CJyyae ONHHAKOBOTO YHCJAA HCMLITAKHH Ha Bcex
ypoBrax (cM. § 1). dakTopHYI0 CyMMy KBaApaToB OTK/OHEHHH HaxoAsT

o dopmyae
P
2
2 2 Ti

TF T Ty =
Spaxr=—L42 4, B _I=t
b T 0 ap n °’

Tie n=q;-{-qs+ ...+ qp—obiltee YHCAO HEMHITaHHM.
Ocrasibibie BHYHC/AEHUS NPOH3BOAAT, KAaK H B CJAyuae OAHHAKOBOrO
9HCAA HCMBITAHHA:
Socr = Soﬁm—sntaxrv

Shpaxr =Spaxs/(P—1),  Socr=Socr/(n—p).

674. Ilpousseneno 13 ucnbitanwit, U3 HUX 4—Ha nep-
BOM ypoBHe ¢akTopa, 4—Ha BTOpPOM, 3-—Ha TpeTbeM H
2—Ha ueTBepTOM. MeTONOM AHCMEpCHOHHOrO aHasu3a MpH
ypoBHe 3sHauumocTH ©,05 nNpoBepHTb HYJeBYI0 THMOTE3y
0 paBeHCTBe rpynmoBeix cpeauux. Ilpeanonaraercs, uto
BHIOOPKH H3BJedeHbl H3 HOPMaJlbHbIX COBOKYMHOETEA C ofu-
naxoaumg aucnepcuaMu. Pe3ysbTaThl HCABITaHUA NPHBEAEHBE
B Taba. 51.
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Ta6anua 51

Yposun daxkTopa
Homep Hc?u'ranna

Fy F, F, Fy

1 1,38 1,41 1,32 1,31

2 1,38 1,42 1,33 1,33

3 1,42 1,44 1,34 —_

4 1,42 1,45 —_ —
Trp/ 1,40 1,43 1,33 1,32

Pemecune. Henoabsyn samevanue 2 (cMm. §1), nepeitieM K nennim
agcaam yiy=102x;;— 138. Cocrapum pacuernyio Taba. 52

Ta6auma 52

YpoBHl hakTODA
Homep Fy F, Fy F, HiTorosuiit
ncnu'rl‘umm cronbeu
vis | i | | v | vial U] vi Vi

| 0 0| 3 91—6]36] ~7 49

2 0 0| 4 116]—5| 25| —5 2%

3 4 1161 6 {36 ]|—4] 16 — —_

4 41167 |9 |—]—=]} — -
Q=i 32 1o 77 74 1) Q;=203
Ti=uy |8 20| |-15 —12 2T=1

Tj 64 400 295 144

Henoas3ys urorosbiil croaGen n HHXKHIOW CTPOKY Taba. 52, Hailiem
o6lyi0 W $aKTOPHYIO CYMMbl KBaApaTOB OTKJIOHEHRIL:

Sosu=2Q—=[Z T/ ]/ =293—l%/13=2[9§—o].38=292.92;
TS T T, , T, T,
S 25— L R —
dakt P + 72 + 7 +

= 64/4 4- 400/4 225/3 + 144/2—0,08 = 262,92,
Haitnem ocTaTouHylo CyMMy KBaAparos OTKJOHeHwui:
Socr=So6m—Spaxr = 292,92 — 262,92 = 30.
Hoaftnem dakTopHyio u oCTaTOYHYI0 AMCNEPCHH:
Shant = Spaxr/(p— 1) =262,92/(4— 1) = 262,92/3 = 87,64;
Sger = Socr/(n— p) =30/(13 — 4) = 30/9 = 3,33.
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CpaBHuM (aKTOpHYIO M OCTaTO4HYIO XHCMepCHH C MOMOLLbIO KpHTe-
pus F (cm. ra. XIII, § 2). Jdas sroro chayana sbluicauM HaGaiodaemoe
3lavYeHHe Kpurepus:

Fuaga= S?bawr/ sgc'r= 87,64/3,33=26,32.

YuuThiBaf, 4TO 4HCJAO CreneHelt cBoGoAn UHCAHTEAR ky=p—1 =
=4—1=3, sHaMenaTen kp=n—p=13—4=9 ¥ uTO ypoBeHb 3HaUH-
mMoctd o.=0,05, no Ta6auue NpuIOKEHNA 7 HAXOAHM KPHTHYECKYIO TOUKY
Fyp(0,05; 3; 9)=3,86.

Tak kak Fyagy > Fyp-—HylIeBYI0 THIOTE3y O PAaBEHCTBE TPYMNMOBHX
cpexHux oTsepraeM. JIpyrHMH c/a0BaMH, rpynnosnie CpegHHe pasjiHua-
10TCA 3HAYHMO.

675. Ilpousseneno 14 ucnbiTaHuil, U3 HUX 5—Ha nepBoOM
ypoBHe ¢akropa, 3—Ha BTOpoM, 2-—Ha TperbeM, 3—Ha
yeTBepTOM H | —Ha nATOM. MeToaOM AMCHEPCHOHHOrO aHa-
Jau3a npu yposHe 3HayumocTH 0,05 npoBeputh HyJeBylO
THTOTe3y O paBeHCTBe rpynnoBLIX cpeanux. [Ipennonaraercs,
4TO BHIGOPKH H3BJIeUeHbl W3 HOPMaJIbHBIX COBOKYMHOCTeM
C OJMHAKOBbLIMH AHcTepcHsAMH. PesybraThl nenbiTaHu i NpH-
BeneHbl B Ta6a. 53.

TaGaunma 53
Yporun dakropa
Howmep nctnmannn
Fl F! F:I Fl Fs
1 7,3 5,4 6,4 7,9 7,1
2 7,6 7,1 8,1 9,5
3 8,3 7,4 9,6
4 8,3
5 8,4
Frp 7,98 | 6,63 | 7,2 9,0 | 7,1

Ykasanue. [punats y;;=10x;;—78.

676. Ilpousseneno 13 HcnbITaHH#M, U3 HHX 4—Ha NepBoM
ypoBHe ¢aktopa, 6—Ha BTOpoM u 3—Ha TpeTbeM. MeTooM
JNHCMepCHOHHOIO aHa/u3a npH yposHe 3HauumoctH 0,01 npo-
BEPHTb HYJIEBYIO THIOTE3Y O PABEHCTBE IPYNMOBLIX CPEAHHX.
Ipeanosaraercs, 4TO BLIGOPKH H3BJIEYEHBI M3 HOPMAJBHBIX
COBOKYMHOCTEHl C OAWHAKOBBIMH AHcnepcusiMi. PesynbTaThi
HCILITaHW NpHBeJleHH B TabJa. 54,
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TaG6auua 54

Homep Yposnn dpakropa
HCOBLITAHHSA

J Fy Fy Fy
1 37 60 69
2 47 86 100
3 40 67 98
4 60 92
5 95
6 98

Frp 16 83 89

¥ xazaunue [lpunare y;;=ux;;—73.

677. Ilpousseneno 14 ucnbitaHufi, W3 HHX 7—Ha nep-
BOM ypoBHe ¢aKTopa, 3-—Ha BTOPOM H 4-—Ha TpeTbeM.
MeToOM AHCMEepPCHOHHOrO aHa/iM3a NpH YpOBHE 3HAYHMOCTH
0,01 npoBepuTh HyJIEBYIO THNOTe3y O PaBEHCTBE rPyNNOBhIX
cpeaunx. Ilpernonaraercs, 4T0 BHIGODKH H3BJeEUEHH W3
HOPMAJIbHBIX COBOKYNHOCTEl C OAWHAKOBBLIMH AHCMEPCHAMH.
PesysbraTel ucnbiTaHui npusegeHnt B Taba. 55.

Ta6auua 55
Yposun daktopa
Howmep H;:nu-ramm
F, F, F,

1 30,56 43,44 31,36
2 32,66 47,51 36,20
3 34,78 53,80 36,38
4 35,50 42,20
5 36,63
6 40,20
7 42,28

Erpj 36,09 48,25 36,54

YKkasauue. [IpHHATH Y17 =100x;;,—3900.

678. Ilpousseneno 26 ucmbiTanuil, U3 HUX 7—Ha NepBOM
yposHe ¢akTopa, 5—Ha BTOpOM, 8—Ha TpeTbeM H 6—Ha
yeTBEPTOM. MeTOJOM AMCNEPCHOHHOTO aHa/au3a NMpH YpOBHE
sHayumocth 0,05 npoBepHTh THNOTE3y O PaBeHCTBe rpyn-
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noebix cpeaHux. Ilpexnonaraercs, uTo BEIGOPKH H3BJIEUEHH
H3 HOpMaJIbHBIX reHepaJbHBIX COBOKYNHOCTell ¢ OfMHAKO-
BbIMH JAMCIepCHAMH. Pe3y/ibTaThl HCObITaHHi NpHBeAeHH

B Ta6a. 56.
Ta6auna 56
Yposun daxkropa
Homep anuramm
Fy Fy Fy F,
1 1600 1580 1460 1510
2 1610 1640 1550 1520
3 1650 1640 1600 1530
4 1680 1700 1620 1570
5 1700 1750 1640 1600
6 1700 1660 1680
7 1800 1740
8 1820
Erpj 1677 1662 1638 1568

Yrasaunne. Dpunars y;;=x;;—1630. Ucronbsosatb 3amevanne

1 (cm. § 1),



Yactb uetBeprasn
MOJRENUPOBAHME CNYYAMHLIX BENMYUH

Frasa naTtHaguaran

MOJRENMPOBAHME (PA3bIrPbHiBAHME)
CNYYARHBIX BENMUYMH METOROM MOHTE-KAPJIO

§ 1. PasuirpbisaHMe AMCKPETHOH CAYHAHHOH BEAHUMHDLI

CywHocTb MeTofa Moure-Kapao COCTOMT B cjefyloweM: Tpebyercs
HaflTH 3HavyeHHe @ HeKoropofi nayuaeMolt Beanunnn. C 3TOfl LeALIO Bb-
GupaloT TaKylo cayuafiiylo BeaHuHHy X, MareMaTHYecKoe OXuiaHHe
Kotopoit paBHo a: M (X)=a.

PaKTHYECKH )K€ MNOCTYNAOT TaK: BHUYHCAAIOT (PasHrpLIBAOT) 7
BO3MOKHBIX 3HaueHuft x; cayvaftinofl BeAHuMHbt X, HaXOAAT UX cpelHee

apudmMeTHYeCKOE _
x= (2 xi)/n

H anHHMalOT; B KayecTse OUEHKH (NPHOAMKEHHOro sHaueHus) a*
HCKOMOI'0 4HCAA a:

a~at=x.

Takum o6pasoM, Aas npuMelienus Merofa Moute-Kapao HeoGxoaumo
yMeTb pashIpLiBaTh CAyYailHYIO BeJHUNHY.

B stom naparpade TpeGyercs Ppa3birpaTb AHCKPETHYIO CJAydafiHylo
BeqnudHy X, T. €. BHIYHCJINTb NOCJEHOBATeAbHOCTh € BOSMOXHBIX 311a-
ueHuil x;({=1, 2, ...), 3Has 3aKoH pacnpesejeHHs X.

Boenem oGosnavenus: R-—HenpepriBHan cayvaiiias BeJH4YHHa, pac-
npefiefennas pasHomepno B uuTepsane (0, 1); r;(j=1, 2, ...)—cay-
yafinele uHcaa (BO3MOXKHBE 3Hauenus R).

Rpasuno. [l2a mozo 4mobst pasvizpams OUCKPEMHYIO CAYHAURYID 8e-
aununy X, 3a0aHHy0 3aKOHOM pacnpedererus

X X1 Xa ses Xp

P P Ps ses P
Hado:

1. Pasbums unmepsar (0, 1) ocu Or Ha n wacmuxHeix uHmMepearos:
Ar—(0; py), Be—(P1i P1+D2)s ooy Bp—(Pi+ P2+ oo 4-Pp-1 1)

2. Beilbpame (Hanpumep, u3 mabauybs CAYHQHbIX YUCEA) CAYHALUHOE
wUCAO T ;.

Eciu r; nonaao e wacmuunotd unmepsas A;, mo pasviepbieacman
GEAUMUHA NPUHSAQ BO3MONCHOE SHAueHUe X;.

679. PaspirpaTh 11€CTh BO3MOXKHBIX 3HaUeHHil AUCKPETHO
cayyaiiHoft BejnuuHbl X, 3aKOH paclnpenesieHus KOTOPOH
3ajaH B BHUAe TaGJuUbL:

X 2 10 18
p 022 0,17 0,61
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Pemenue Paso6bem untepsan (0, 1) ocu Or TOuKaMH C KOOp-
aunaramu  0,22; 0,224-0,17=0,39 Ha TpM uacTHYHBIX HHTepBaja:
A —(0; 0,22), A3—(0,22; 0,39), A;—(0:39, 1).

BunumeM H3 TaGAHUH NPHJAOXKEHHS 9 miecTh caywalinbiX umces,
nanpumep 0,32; 0,17; 0,90; 0,05; 0,97; 0,87.

Cayuafisoe uncio ry =0,32 NpHHaANEKHT YaCTHYHOMY MHTepBady Ag,
NO3TOMY pasbirphiBaeMas AHCKpeTHas cJayualiHag BeJHuYHHA NPHHAAA
BO3MOKHOE 3HaueHue x,=10; cayuaiisoe uncao ry=0,17 npunaanexur
YaCTHYHOMY HHTEpPBaay A;, N03TOMY pasbirpbiBaeMas BeJIHYHHA NPHHAJA
BO3MOXKHOE 3HaueHHe X;=2.

AHanOTHYHO MOJMYYHM OCTaJbHHE BO3MOXKHble 3HAYEHHHA.

8 llgrax, pasHrpaHHble BO3MOXHBIE 3HaueHHs Takosn: 10; 2; 18; 2;

680. Paspirpath BOCEMb BO3MOXKHBIX 3HAuU€HHA IHCKPET-
Hoft cayuaiiHO# BeanuuHbl X, 3aKOH pacnpeie/ieHHs KOTo-
poli 3ajaH B BHAe TabGJHubL:

X 3 8 12 23
p 02 0,12 043 0,23
Ykasauue. Haa onpefeneHHocTH MNPHHATb chaydafiHbe uyHcaa:
0,33; 0,18; 0,51; 0,62; 0,32; 0,41; 0,94; 0,15.
681, Paspirpath NsThb ONLITOB MO exeMe BepHyaau: onbit
COCTOMT M3 TpeX HEe3aBHCHMBbIX HCMNbITAHHH, B KaXAOM M3
KOTOpbIX BEpOATHOCTb nosBJeHus coObituss A pasHa 0,4.

Ykasanue. a) CocTaBuTh CHava/na 3aKOH pacrnpeleseHHs IH-
CKpeTHO# cayuafiHoli BeaMunnbl X —uHcaa NoABJACHUI cOOLITHA A B TpeX
HE3aBHCHMbIX MCTILITAHHAX, €CJiM B KaXJAOM HCMLITaHIH BepPOATHOCTb Mo-
sBaeHHA co6HTHA A pasua 0,4; 6) NMPHAATL AJAfA ONPeleJeHHOCTH Cay-
yaitusie wucaa: 0,945; 0,572; 0,857; 0,367; 0,897.

682. Pasnirpath 1mectb onbiTos no cxeme bBepryaau:
ONBIT COCTOMT H3 YeThipeX HCMbITaHUil, B KaxIOM H3 KOTO-
pbIX BepOATHOCTh NOABJeHHA cobbitha A pasna 0,5.

Ykasanune. [lpunsath AAA onpejeseHHOCTH cJAyuaiiuble uYucaa:
0,1009; 0,7325; 0,3376; 0,5201; 0,3586; 0,3467.

§ 2. PazuirpbiBaHMe NOnNHOi rpynnst coBbiTu’

Tpe6yerca pasbrpaTh MCHLITAHHSA, B KaXKAOM H3 KOTOPHIX HAcTynaer
0AHO M3 COOMTHIt nOAHOR Frpynnb, BEPOATHOCTH KOTOPHIX H3BECTHBI.
PasnrphiBaine MOJHOR rpynnbl coOMTHA CBOAHTCA K Pa3birPLIBaHRIO
JAMCKpeTHOH CcAyuailHON BeNMYHHLI.

Mpasuno. [Jas moz0 wmobbt paswepamo ucnsimaxis, ¢ Kaxdom us
Komopoix Hacmynaem 0dHo u3 cobwmuid Ay, Aa, ..., Apnoanot epynne,
8ePORMHOCILU KOMOPBIX Py, Pas « -« Pry U3BECTNHDL, OOCMAMOUHO pasbizpams
(no npasury § 1) Ouckpemnyro cayuadnyrw eeruwuny X co caelyoujun
3aKOHOM pacnpedeseHus:

X 12 ... n

P P1 P2 «ss Ppn
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Ecan B HenbiTaHuM BeanydHa X NpHHANA BO3MOXKHOE sHaueHue x;=/{,
TO HaCTYNHJO coOGhiTHE A;.

683. 3ajgaunl BepoATHOCTH Tpex cobutuit: A,, A,, A,
o6pasylowux mnoanyio rpymny: p,=P(A4,)=022, p,=
= P (A,)=0,31, p,=P (4;)=0,47. Pasbirpath NaTbh HChbI-
TaHWH, B KaXXAOM M3 KOTOpHIX MOMABJAETCA OJHO M3 TpeX
paccMaTpHBaeMbIX COGLITHI.

Pewexnne. B coorserctBHm ¢ mpaBHJOM HacTosuiero naparpada
Hajlo pasHrpaTh AHCKPeTHYIO CJAyuaiinylo BeJHuHHy X ¢ 3aKOHOM pac-
npefeeHHa:

X 1 2 3

p 0,22 0,31 0,47

Tlo npaBu.nX § 1 pazoGbem wnuTepBaa (0, 1) Ha TpH YaCTHYHBIX HH-
tepsaaa: A;—(0; 0,22), A, —(0,22; 0,43), Az—(0,43; 1).

BriGepeM M3 Ta6anub NPHAOKEHHA 9 NATH CayvafiHLIX YHCea, Ha-
npumep 0,61; 0,19; 0,69; 0,04; 0,46.

Chyvaitioe yMcao r1=0,61 npunagiexuT HHTEpPBady Ag, MOITOMY
X =3 u, caeloBaTeJbHO, HacTynuao cobpiTHe Ay. AHaJornuHo HafigeM
ocTajgbhbie co6biTHA. B HTOTe NnoayYdM HCKOMyIO [OC/éf0OBaTeNbHOCTD
cobmtuit: Ag, Ay, As, Ap As.

684, 3anaHbl BepOATHOCTH 4HeThlpex cobbiTuil, 06pasyio-
IWHUX noJaHylo rpynny: p,=P (A,)=0,15, p,=P (A,)=0,64;
ps=P (4,)=0,05, p,=P(A,)=0,16.

Paspirpats 10 ucneITaHWil, B KaXXAOM H3 KOTOpPBIX HOSIB-
JseTcs OJHO H3 pacCMaTpHBaeMbiX COOLITHIA.

Ykasanue. [IpuHATL AAS ONpeAeAeHHOCTH CJaydafiHme uncaa:
0,37; 0,54; 0,20; 0,48; 0,05; 0,64; 0,89; 0,47; 0,42; 0,96.

685. Cob6riTia A H B He3aBUCHMBI M COBMECTHH, Pastbl-
rpaTh YeTbipe MCABITAHHA, B KaXXAOM W3 KOTOpbIX BeposiT-
HOCTh MosBJeHHsA cobbitua A pasHa 0,7, a cobutia B—0,4.

Pewmen ue. Bo3amoxHb yeThipe HCXOAA HCTBITAHHA:

A;=AB, npuiem B CHJIy He3aBHCHMOCTH CobbiTHil P (AB)=P (A)X
XP (B)=0,7-0,4=0,28;

Ay=AB, npuvem P(AB)=0,7-0,6=0,42;

A3=AB, npuuem P(AB)=0,3.0,4=0,12;

A;=AB, npuuem P(AB)=0,3-0,6=0,18.

Taxum o6pasom, 3agaua CBefieHa K pasbirphiBaHHIO MOJHON TpymNnH
yeThipex ccOuTHil: Ay ¢ BepoATHOCTBIO py;=0,28, A, ¢ BEPOATHOCTBLIO
p2=0,42, A c BepoatHocThio py3=0,12, A, c BepoaTHOCTBIO py=0,18.

Ora 3anaua B COOTBETCTBHH C MPABHJAOM HacTOAWeEro naparpada

CBOJAMTCA K PasbilpbiBaHHIO AHCKPETHOH cayualtnolt BeanunH X ¢ 3a-
KOHOM pacnpeieesus
3 4

1 2
p 02 0,42 0,12 0,18

BuiGepeM u3 Ta6auubl mpHaokesus 9 ueTbipe CaydafiHHX wmcaa,
Hanpsmep 0,32; 0,17; 0,90; 0,05.
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Hcnosbsys mpasuao § 1, nerko Hafiem HCKOMYI nocJjefoBaTelb-
HOCTb Pe3yJIbTaTOB 4eThipexX HCMuTaHui: A,, A;, A, A

686. Co6hiTHsi A U B He3aBuUCHMBI ¥ COBMeCTHbL. Pashi-
rpaTh NATb MCOLITAHMI, B KaXAOM M3 KOTOPHIX BEpOATHOCTb
nossJjenus cobeitua A pasua 0,6, a cobutua B—0,8.

Yxkasawue. CocraBuTb moauyio rtpynny cobumtuil: A;=AB,

A= AB, Ay=AB, A;=AB; 1a% onpefieienHOCTH NPHHATL CAyualibie
yucaa: 0,69; 0,07; 049 0,41; 0,38.

687. Co6hitTuss A, B u C He3aBHCHMBI H COBMeCTHHI, Pasbl-
rpatb AATb HCABITAHHH, B KaXKAOM M3 KOTOPHIX BepOSTHOCTb
nosBJjeHns coboitia A paBHa 0,6, cobmitus B—0,2, co6bl-
tua C—0,4.

Yxasanue Cocrasutb noawyio rpynny coburuit: A,=ABC,
As=ABC, Ay=ABC, Ay=ABC, A;=ABC, A¢=ABC, A,=ABC,

A3=ABC; a1s onpeneJesHOCTH NPUHATb Cayuafible uucaa: 0,541;
0784 0,561; 0,180; 0,993.

688. Col6bitHsi A u B 3aBUCHMBI H COBMECTHHI. Pasbirpath
NATb UCTLITAHMHA, B KaXAOM W3 KOTOPbIX 3afaHbl BepOSiTHO-
ctu: P(A)=0,5, P(B)=0,6, P(AB)=0,2.

Ykazauue. CocrasuTe moadyio rpynny coSuwrsit: A= AB,
As=AB, A3=AB, A;=AB. VYuects, uto P(A;)=P (A)—P(AB),
P(As)—P(B) P{AB), P(A)=1—[P(A)+P(A)+P(4y)). Jrs
onpefeJeHHOCTH NMPHHATL caydainne yucaa: 0,66; 0,06; 0,57; 0,47; 0,17,

§ 3. PaspirpvisanMe HenpepbLiBHON CNYUaWHON BenMUMHLI

NssectHa ¢yHkuus pacnpepenenus F(x) wenpepuisuoft cayuaittoR
seanyussl X. TpeGyerca paswirpaTh X, T. €. BHIUHCJAHTb NOCJEAOBATeJNbs
HOCTb BO3MOXXHBIX 3Haqeuuﬁ xi(i=1, 2, o)

A. Merox ofbpatunix ¢yskuuft. Ipasuae 1. iz mozo umodor pa-
362pame 603MONCHOE 3HAWeHUe X; HenpepbieHol caydatitol eeauuunet X,
3nan ee ¢ynxyuro pacnpedesenusn F(x), Hado sobpamb caysairoe 4uc-
20 T, NPUPAsSHAMb €20 (QUHKYUU pacnpedeseHus U peurums UVMHOCU-
meabHO X; noayxennoe ypasuenue F(x;)=r;.

Eg.nu H3BeCTHa NJOTHOCTb BEPOATHOCTH f (X), T HCNOAL3YIOT fpa-
BHJIO 2.

NMpasuao 2. [z mozo0, umobsl pasbizpamb GO3MONHOE 3HA4EHUE X;
Henpepoleroll Cayualinol seauuunor X, 3HAR €¢ RAOMHOCMbL 6EPOSMHOCMU
f(x), nado seibpame cay«aiinoe «uCA0 r; W peuwtums OMHOCUINEAbHO Xi
ypasHerue

*
S f(x)de=ry,
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uau ypasrenue .
i
{ 10 ax=r,
a

20e a— HauMensuiee KonetHoe 803MoxcHoe aHaverue X,

B. Meroa cynepnosuuuu. IMpashao 3. [Iaz moeo umofivt passizpans
803MONCHOE 3HaueRUe cayqainol eeaununst X, Qyrkyus pacnpedeserus

Komopod
F(x)=CFy(x)+CoF 3 (X) + oo 4 CrnFp (%),

20e Fp(x)—ynxyuu pacnpedesenus (k=1, 2, ..., n), Cr >0, C¢4-
+ Ca+...4+Cp=1, HaOo eotbpams O0sa He3aBUCUMbIX CAYHQUHOIX HucAa
ry U rg U N0 CAYNAUHOMY HUCAY ry PA3b2PAME ROIMOXCHOE 3HAYEHUE
scnomozamensHod  Guckpemuold cayualnod eeauwunst Z (o npasuay 1):

zZ 1l 2 .. n
p Ci C .. Cy
Eean okaxercsl, uto Z=4F, To pelAaOT OTHOCHTEJbHO X YpaBHeHHe
Fk (x)=-'fg.
3ameuanne l. Ecan 3aaaHa naoTHOCTb BEPOATHOCTH HenpephiBs
HOli cayuailHoit Beanuynnnl X B BHje
[ (€)=C1f ()4 Cofs (£}t ce 4 Cifn (%),
rae f(x)—naorHocTH BeposaTHOCTel, Ko3ppHUHenTH Cp MOJOKHTENbHL,
HX CyMMa panHa elHHMLE M €C/H OKaxercs, 4ro Z=£k, TO pewanoT (no
X,
{
npasuay 2) OTHOCHTEJBHO X; ypaBHEHHe S fr(x¥)dx=ry nam ypas-
-0
*1

Henue ka (x)dx=r,.

a
3ameuanune 2. MonupHuuposaHHHI MeTO] CYNepno3uiHH, Nped-
aoxenun#t . A. MuxafizoBbiM, BbroAnee pacCMaTPHBAaeMOro MeToAa,
TaK Kax HCno/b3yer JHilb OAHO CAY4afiHOE YHCJO BMECTO ABYX (CM.:
Co6oab M. M. Yncaenusie Meronst Monte-Kapao. M., 1973).

689. Hailtu aBHyi0 QopMyay Isi pasbirpbiBaHHA Hempe-
pbiBHOH cilyuaiiHOH BeJHYHHBl X, pacmpejefeHHoli paBHO-
MepHO B HHTepBase (a, b), 3Has ee GYHKUMIO pacmpeseJe-
HuA F(x)=(x—a)/(b—a) (a< x<b).

Pewenue. B coorserctBum ¢ npasusom | npupasusem 3asan-
Ayio QyHKIMIO pacnpeflesienus cayvafiHoMy YHCAy r;:

(xi—a)/(b—a)=r;.

Pewun 3T0 ypasHenHe OTHOCHTENBHO X;, NOJYYHM sBHYIO Qopmyay
ANA PasbirpbiBaHHA PO3MOXHHIX 3Hawenuil X: x;= (b—a) ri+-a.

690. Paspirpath ueThpe BO3MOMHBLIX 3HaueHHs Herpe-
PHIBHOH cayuadiHOH BesqMuuHbl X, pacnpeiesieHHOH paBHO-
MepHO B HHTepBaje (4, 14).
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Ykasauwue. Jlas onpenesieMHOCTH NPHHATL CJayuailHbie YHCHAA:
0,74; 0,02; 0,94; 0,36.

691. Hafith sBHyl0 dopmyny Asist pas3birpbiBaHust Henpe-
pbiBHON cayuafiHoll BeqMuuHbl X, pacrnpejeneHHO# no NMoka-
3aTeNbHOMY 3aKOHY, 3afaHHOMY (YHKIHeH pacnpeneseHHs
F(x)=1—e-™(x>0).

692. Haiitu aBHyio dopMyay Ans pashirpbiBaHHs Hempe-
PBIBHOH ciyuyaHHOM BeJWUYHHBI, 3aJaHHOH MNJOTHOCTBIO BEpO-
atHocTH f(x)=b/(1+ax)* B uutepBane [0, 1/(b—a)]; BHe
sTorc uHrtepBasaa f(x)=0.

PeweHne Hcnoabsya npaeuao 2, HanuueM ypaBHeHHE

*

b S /(1 4ax)2dx=r;.
0

Pewus 3710 ypaBHeHHe OTHOCHTEJNbHO X;, OKOHYaTeAbHO MNOJYUYHM

xi=ri/(b—ar;).

693. Pasbirpath NATb BO3MOXHLIX 3HaueHHH HenpephiB-
HOH cayuvaiiHoii BesnudHbl X, 3aJaHHOH NJOTHOCTBIO BepoO-
atHoctd [ (x)=10/(1 4 2x)*® B untepBane (0, 1/8); BHe 3TOrO
uHTepBaaa f(x)=0.

Yxasanue Jag onpeaeseHHOCTH NPHHATHL CAayuailHble wHCJa:
0,186; 0,333; 0,253; 0,798; 0,145.

694. Haiitu aBuyio dopMyJay AJs paskIrpLiBaHus paBHO-
MepHO pacnpejefeHHol cayvaiiHol BeanuuHbt X, 3amaHHON
NJIOTHOCTbIO BeposATHOCTH f(x)=2 B wuHieppaje (0; 0,5);
BHe 3toro uHTtepBaga f(x)=0.

695. Pasbirpath NATh BO3MOXKHBIX 3HAUeHHH HEMpephHiB-
HOll paBHOMEepHO pachpeiesieHHOH ciyvaiiHoH Bequuuun X,
3aflaHHON NJIOTHOCTbIO BeposaTHocTH [ (x)=0,1 B uHTepBaJje
(0; 10); BHe sToro uurepBasa f(x)=0.

Ykazaune. Jaa ou&)eneneuuocm NpHHATL cayvafiuble gyHCAa:
0,690; 0,749, 0,413; 0,887; 0,637.

696. Haiitn sBHYy0 QopMyJy AJA PasLirpbiBaHUA Henpe-
pBIBHO! C/ly4aiiHONH BeJHUYMHH, DacrnpenejeHHOH Mo MOoKasa-
TeJAbHOMY 3aKOHY, 3aJaHHOMY MJIOTHOCTbIO B€pOATHOCTH
f(x)=»Ae-** B unrepsase (0, o0); BHe 3TOro HHTepBaja
f () =0.

697. PasbirpaTh NATH BO3MOXKHBIX 3HaUYeHHH HenpephiB-
noft cayuafiHoii BeawuuHsl X, pacnpejesieHHOH 1Mo nokasa-
TeJLHOMY 33aKOHY, 3alaHHOMY IJIOTHOCTHIO BEPOSITHOCTH
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f(x)==0,1e-%!x B unrepBase (0, oo0); BHe 3TCro HHTEpBaJA
f(x)=0.

Ykasanue. ﬂnﬂ ONpeNeJeHHOCTH NPHHATDH c.nyqaﬁuue YHCNa:
0,80; 0,33; 0,69; 0,45; 0,98.

689. Haitu sBHylo ¢opMyay Ajs pashirphlBaHHs Henpe-
pbiBHOH caydaiiHo#f BennuuHbl X, pacnpefesieHHoli MO 3a-
KoHy Beii6ysJja, 3ajaHHOrO NJOTHOCTbIO BEPOATHOCTH f (X)=
= (n/x,) x"~1e~*"/% npu x=0; f(x)=0 npu x<O0.

699. Hafitn saBHyio ¢opMyay AAsi pasbIrpbiBaHMS He-
npepbiBHONA cayvafiHof BeanunHbl X, pacnpegejeHHON no
3aKoHy PeJesi, 3aJa#HOro NJOTHOCTHIO BeposTHOCTH f(X) =
= (x/0%) e-**/20" gpu x>=0; f(x)=0 nmpu x<O0.

700. Hailth sBHYl0 dopMyJsy ANA pasbirphiBaHHS Henpe-
pBHIBHOMA CJay4yaHHOH BeqnyuHbl X, 3aflaHHOH NJOTHOCTHIO
BepoATHOCTH f(x) =A[l1—(Ax)/2] B uuTepBane (0;2/A); BHe
sToro uHTepBaja f(x)=0.

701. Pa3sbirparth yetbipe BO3MOMHbBIX 3HAYEHHSA HeNpephIB-
HOH cayyalHOH BeauuuHbl X, 3aJaHHOH TJIOTHOCTBIO Bepo-
ATHOCTH f(x)=1—x/2 B wuHTepBaje (0; 2); BHe 3TOro HH-
TepBaaa f(x)=0.

Vkasanue. Jlan ompesesenHOCTH NPHHATH CayualfiHbie yHCAa:
0,35; 0,96; 0,31; 0,53.

702. Hafitn asHyo dopMyay A1 pasuirpbiBaHus Henpe-
pbiBHOH cayyaiiHOH BesuuuHbl X, 3aZaHHOH NJOTHOCTBIO
BepoATHOCTH [ (x) =(}/,)sinx B unHTepBaje (0, m); BHe 3TOro
nHTepBasa f(x)=0.

703. Haiith sBHyio ¢opMyJsy A/ pashirphiBaHus He-
npepuiBHOH enydaiiHoli BeaHuuHbl X, 3aJaHHOH NJOTHOCTHIO
BepoOATHOCTH f(x)=ce-¢*/(1—e~%) B nurepsane (0, b); BHe
aToro HHrtepBana f(x)=0.

704. Haifitu MeToIOM Cynepno3HuMH siBHBIE GOPMYJIbE
A5l paspirpbiBaHHA HenpepeIBHOH cJayuafiHolt BeanuHHbl X,
3ajaHHON dyHKuHel pacapeneneHus F (x)=1—(1/,)(2e-2*+
+e73) (0 < x < 00).

Pewen ue. B cootsercTBuH ¢ MpaBHiOM 3 RPEACTABHM 3a1aHHYIO
¢QyHKLHIO B BHAE

F(x)=("/s) (1 —e=3%) 4 (*/5) (1 —e=2%).
PYHKUNH, 3aK/04eHHbBe B CKOGKax, ABanioTes QyHKUHAMH pacnpefee-
HHA NOKa3arejbHOro 3aKOHa, N03TOMY MOXKHO NPHHATE: F; (x) =1 —e=3%,
Fy(x)=1—e-2% Cy==1/3, Co=2/s.

Beezem B paccMoTpeline BCHOMOraTe/NbHYI0 AHCKPETHylo Cayuailhyio
BeJHYHHY Z ¢ 3aKoHOM pacnpesnenenns

zZ 1 2
p 13 2/3
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Boi6epem HeaaBucHMHie cayvafiHbie uHcAa ry H r,. Pasurpaem Z
no cjayyahnoMmy YHCAy ry, AAS Yero mno npasuay § | nocTpoHM yacTHy-
Hble HHTepBaAnl A;—(0, /) u Ag—(Y/s, 1). Ecam ry < /g, 10 Z=1;
€CcJIn f1>l/3, T0 Z=2.

Urak, BoaMoxHoe 3Hauenne X HaXOHAT, pelwas OTHOCHTEJbHO X
ypasHeHHe

I—e=3%=r,, ecan ry < Y,
HJH
l—e=2x=r,, ecnu ry=1,.

Peiine 5TH ypaBHEHHdA, NOJAYYHM:

x=[—In(1—ry)]/3, ecau ri < 1/3;
x=[—In(l—ry)]/2, ecan ry=1/3.

Tpuusie Bo BHHMaHHe, 4To cayyafinbie BeMUMHN R u | —R B uH-
Tepsasie (0, 1) pacmpelesieMnl oHHAKOBO, OKOHYATENbHO HMeeM GoJsee
npocTule GopMyJni:

x=(—Inry)/3, ecan ry < 1/3,
x=(=—Inry)/2, ecan ry==1/3.

705. Hafltu mMetonom cymepnosuiiuu siBHbIE GOpMYJIBI AJ19
pashIrpLIBAHHA HEMPEPLIBHOH caAyyaiiHOH BeJqHuHHb X, 3afaH-
Hoii ¢ynkuuedi pacnpepenenus F(x)=1—0,25(e~%* -
+3e77) (0 < x < o).

Yraszaune. Tpunars Fy (x)=1—e=2%, Fy(x)=1—e=*,

706. Hafitu MeTomOM cymepnosuuuH sBHbE (OpMYyJIbI
INA pasbirpbiBaHHsA HENPEPLIBHOH cJyualiHOH BeJUYHHBI X,
3ajaHHOH QyHKuMeH pacnpepenenus F (x) =1—(Y/;) (2e~3*
+ 3e~%4) (0 < x < 00).

Yxaszauue. [Ipuaare Fy(x)=1-—e=%%, Fy(x)=1—e"4x,

707. Hafith MeTogoM cynepnosHuHd SBHbE (GOpPMYJILI
ANSl pasbiTpPLIBAHHS HENPEepLIBHOM cJyuailHO# BeJUYHHH X,
3ajaHHOlfl QyHKuueH pacmpenesenus F(x)=1-—(Y/,;)(e~*+
-+ 2e~%% {-4e~3%) (0 < x < o0).

Yxasauue. [Ilpuuams Fy(x)=1—e~%, Fy(x)=1—e~2%,
Fa (x)=1—e~3%,

708. a) Haiitu metomom cynmepnosuunH fiBHble GOpMyJIbl
AN pasbirpbiBaHHA HEMpepbiBHOA cayuyalHOH BeJHUMHB X,
3aJaHHON IJIOTHOCTbIO BeposATHOCTH f(x)=(4/27) [14-(x—1)3]
B uHtepBane (0, 3); BHe storo uHTepBasa f(x)=0.

6) ITokasath, uto Meton oOpaTHHX (yHKUMH Tpebyer
pelleHHs YyPaBHEHHs UeTBepTOH cTemeHd (x;— 1)*--4x; —
—(27r; 4+ 1)=0.

Y kazsauue. IIpauaTh fy (x) =%, fo (X)=(%/g) (x—1)%, Ci=1/,,
Ca=?/3.
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709. a) Hafitn metomom cynepmosuilMu fBHble GOpMYJIbI
I pasbITpPbiBaHUS HENMpepbIBHOA cay4aiiHOH BeJHYHHB X,
3a]aHHOM MJIOTHOCTHIO BepOATHOCTH [ (x) = (5/12)[14-(x—1)*]
B uHTepBase (0, 2); BHe 3Toro uHTepBasa f(x)=0.

6) ITokasats, uTo MeTOox O6paTHBIX ¢yHKUMA Tpebyer
pelleHHs ypaBHeHUA nATolt crenend (x;— 1) - 5x;,—(12r,—

Y xasanue Ipusam fy(¥)=1,, fo(x)=(/s) (x—1)% C1="5,
Ca=1/q.

§ 4. Npubankennoe pasbirpuisanue
HOPManbHOM CAYHAHHOKX BeNHUMHLI

Tpe6yercss mpuGAHNKEHHO pasbIrpaTh HOPMaJbHYIO CJAYYalHYIO Be-
JHYKHY.

Mpasuno. [Jaa mozo 4mobu npubAUNCEHHO pasblzpame GOIMONCHOE
sHauenue x; HOopmaavnol cayuatinod seauuunst X ¢ napasempamu a=90
B O=1, Hao caoocums 12 He3ABUCUMBIX CAYUALHBIX 4qUCEA U U3 NOAY-

4eHHOU cymmbl evivecme 6: \
2

x= Y r/—6=5;—6.
i=]

3ameuvanne. Ecan tpebGyerca mnpuGiMieHHO pa3urpath Hop-
MaJbHYlI0 CaydafiHylo BeJHYHHY Z C MAaTEMaTHUECKMM OXHAaHHEM @ H
CPeAMHM KBaJApaTHYECKHM OTKJOHEHHEM O, TO, pA3HCPaB BOIMONKHO
SHayenie x; NO NPHBENEHHOMY BHLE fNPABHAY, HAXOAAT HCKOMOE BO3~
MOXXHOe SHadeHHe no QopmyJe

2;=0x%;-}+a.

710. PaspirpaTh ueThipe BO3MOXKHBEIX 3HaYeHHs HOpMaJb-
HO#l cayyailHON BesIMYMHBI ¢ mapaMerpaMu: a) a=0, o=1;
6) a=2, 0=3.

Pemerne. a) B cooTeercteiu ¢ apasusioM pasmirpaem Ho3MoXK-
HOE 3HAYeHHEe X; HOpMadbHOM cayvafinolfi BeqHuHHH X ¢ DapameTpamu
a==0 u =1 no ¢opmyae

12
X = Z I‘/——6=Sl'—6.

i=]

BuiGepeM u3 BTOopofi CTPOKH TaGAHIM mpuJoxenus 9 nepamx 12 cay-
yalinnix uwncen: 0,37, 0,54; 0,20; 0,48, 0,05; 0,64; 0,89; 0,47; 0,42;
0,96; 0,24; 0,80. ChnoxuB 3TH uyucna, noayuum S,=6,06. Hcxomoe
BO3MOX{HO€ 3HaueHHe X;=S;—6=6,06—6=0,06.

Anajoruyuo, BHGpaB u3 TpeTbell, ueTBepToft M AATON CTPOK Tal-
JHUBl MO 12 mepBHX cayvyafiHbiX yHcenl, noayunM: S;=4,90, S;=4,48,
8,=6,83. CnenoBarensno, x; =4,90—6 =—1,10; x3=4,48—6=—1,52;
x4=6,83-—6=0,83.

6) HafineM B03MOKHbBIE SHAYCHHSA HOPMANILHOR CAYyyafinof BesHyHub 2
¢ napamerpamMn a=2, 0=3 no dopMmyae 2;=0ox;+a. [loacrapue Bo3-
MOXHBE 3Hayennd x, =0,06, a =2, 0=3, noayuum z; =3-0,06 -2 =2,18,

302



AnanornuHo HafifieM oCTa/lbHHE BOSMOXKHbE -3HaueHHs: 2p=— 1,3,
2g=—2,56, 2, =4,49.

711. PasnirpaTe nNATb BO3MOXHLIX 3HAYEHHH HOPMAJb-
HO#l cayyaliHOH BeJMYMHBL ¢ MapaMetpamu: a)a=0, o=1;
6) a=10, 0=2.

Y xazanue. Jlna onpeleneHHOCTH BHGpaTh no 12 neppux ABy-
3HAYHBIX YHCEJ NOC/TeAHHX NMATH CTPOK TaGAHUB DPHJAOKEHHA 9 M yM-
HOMCHTb KaxJoe ABy3HayHoe uucao Ha 0,01,

712. PaspirpaTh NATb BO3MOXHBIX 3HAYyeHUil HOpMaJib-
HO#l caydaliHolt BeJMYHHBL ¢ Mapamerpamu: a) a=0, o=1;
6) a=4, 0=0,l1.

Y kasanwue. Jas onpeneseHHoctH BHGpaTs no 12 mepsmix Tpex-
3HAYHBIX YHCEJ H3 NEpEbIX MHATH CTPOK TAaGJHIL NMPHJOKEHHA 9 u yMHo-
KHTb KaxkJioe TpexsHaunoe yHcJo Ha 0,001.

713. Pasuirpate 50 BO3MOXHHEIX 3HaueHHil HOPMaJbHOI
cayvaiihofi BeauunHel X ¢ mapaMerpamu a=0, o =1 u oue-
HHTb MapaMeTphl pasbIrpaHHON BeJHUYHHBI,

Ykaszanue. Jlag OnpeneNeHHOCTH NPH PA3bIrpoLlBAHHH BO3MOXK-
HOTO 3HaueHHd x; BHGpaThL mNepBble 12 ABY3HAuHBIX uHCea {-fi CTPOKH
TaGMHUB NPHJIOKEHHA 9 H YMHOXMTb KaxJoe JiBy3HauHoe yHcJo Ha 0,01,

§ 5. PasuirpsiBakMe [BYMEPHON CNYyMaiWHOW BeNMUMHLI

A. Jluckpernas ApymepHas cayuaiinas seadudHa. PasnirpuiBaine auc-
KperHoit ABymepHoit cJjywvafinofi Besnyuun (X, Y) cBogutca K paabir-
PBIBAH HIO €€ COCTABJIAIOUIHX — OAHOMEPHBIX AHCKDETHBIX CJAYualHbIX BeJu-
yuH X u Y

TycTs 3afial 3aKoM pacnpeaeseHHs JAByMepHo#i CJayudaifinoll Beau-
yun (X, Y). Ecan cocrasasiommne X HY He3aBHCHMBE, TO Haxo-
IAT 3axc|mm HX pacnpejesieHHsl W MO HHM pasurpuiBaior X HY mo npa-
Buay § 1.

yECJIH COCTaBJAIONIHE 32 BHCHMB, TO HAXOAAT 3aKOH pacrpegeJie-
HHSA OJHON W3 HHx,ch.noeHue 3aKOHBl pacnpejeneHHs Apyrofi H 0 HMM
pasurpsiBaior X H Y no npasuay § 1.

714, luckperHas JABYMepHasa cJjyuafiHasa BeJHYHHA
(X, Y), coctaBasiowniue KoTopoil He3aBUCHMEI, 3alaHa 3aKOHOM
pacnpeieseHusn:

X

0" 0,18 | 0,30 | 0,12
Y 0,12 | 0,20 | 8,08

Pasnirpate cayuaiinyio Benuuuny (X, Y).
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Demenue Halizem sakon pacnpeneneHns cocrasisioilefi X:
pi=P (X=x,)=0,1840,12=0,30,
pa=P (X =x9)=0,3040,20=0,50,
ps=P (X =1x3)=0,1240,08=0,20.
Takum o6pa3oM, HCKOMBIi 3aKOH pacnpelefeHHSI HMeeT BHJ
X X1 Xa X3
p 0,30 0,50 0,20
AnasornyHo HafiieM 3aKoH pacmpenenenus Y

Y g Y3
p 0,60 0,40

Cocrasasiiouthe X u Y passrpeiBaior no npaeuay § I.

715. Paspirpate naTh Aap BO3MOXKHEIX 3HaueHHii ABY-
MepHo# cayuaiinoil BequuuHBl (X, Y), cocraBasiowue KOTO-
pofi HesaBHCHMBI, 3Hasi 3aKOH €e pacnpeje/ieHHA:

Yi 0,200,081} 0,12
Ye 0,300,121} 0,18

Y kasauue. Jlna onpeneneHEOCTH NPHHATL NpH pasuirpoipasnu X
cayuahinpie ancaa: 0,98; 0,52; 0,01; 0,77; 0,67, a npu pasHrpuiBaHuH
Y —uquena 0,11; 0,80; 0,50; 0,54; 0,31.

716. HuckpetHasa JgByMepHas cJydaiiHasa BejnudMa
(X, Y) sapana 3akoHOM pacapejeJieHuA:

Y

% 0,10 | 0,30 | 0,20
Ya 0,06 10,18 0,16

Paspirpats mate map BO3MOXKHBIX 3HaueHuit (X, Y).
Yxasaune. Hafitu saxon pacnpenesenus cocrasasiomeii X
H pasurpath ee. HafiTh ycnoBHHE 3aKOHH pacrnpefeneHHs pyslx) =
p(xi, 4;)
=—P?5')— cocraBasiomell Y H pasbirparb ee. Ias onpeieNeHHOCTH
(]
NPHHATL cAyuafiuble yucna, NpHBeAeHHble B aajaue 715,
B. Henpepuibvas ABymepHas cayuafinas seauumpa. PasurpsiBanue
HerpepslBHOA AByMepHOR cayuafiHofi Bequunum (X, Y) cBogutes K pa-
SHIrPHIBAHHIO €€ COCTABJAIOUH X — OAHOMEPHHIX CAyJafinbiX Beanunu X u Y,
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ITycts 3ajan 3aKOH pacnipefiesieHHi HByMepHON cayuaiitoft Benn-
uunnl (X, V). Ecau cocraBnsiiomue X H Y HesaBHCH MH, T0 Haxo-
AAT 3aKOHHI MX pacmpefeieHHs H NO HHM pasmrpsiBaioT X u Y no npa-
BHJAaM § 3.

Ecan coctapsiiome X Y 3aBucHMHB, TO HaXOAAT 3aKOH pace
npeaesieHHs OAHON M3 HHX, YCJOBHHA 3aKOH pacnpefeneHHs Apyroft
H 10 HUM pasuirpeiBaioT X u Y mo npasusam § 3.

3ameuwanue. Cocransiomue X H ¥ HesaBHCHMbI, €C/H EHNOJ-
HAeTcA Jio6oe H3 yCJ/OBHIL:

1. [noTHoCTL COBMeCTHOro pacmpefesieHH PaBHa MPOH3BEACHHIO
mioTHocTell coCTaB/AIOMMUX.

2. OyHKOHA COBMECTHOTO pacfpeliesieMHsl paBHA MPOH3BENEHHIO
¢Gynxnnit pacnpefieieHHs COCTaBAAIOUWHX.

3. YcnoBHbie NJOTHOETH pacfpefie/ieHHs COCTaBAAIOWMX PaBHH HX
Ge3yC/NOBHBIM TJIOTHOCTSM.

4. IlnoTHOCTD COBMECTHOTO pacTipefie/ieHHs pPaBHA TNPOH3BEJEHHIO
AByX (yHKUHA, ONHA H3 KOTOPHX 3aBHEHT TOJbKO OT X, a Apyras —
TOIbKO OT y (33ajaua 437).

717. Hafitu aBHuie ¢opMyabl ANA PasbiTpbiBaHUA HEMpe-
pHIBHOH JABYMepHO#l cayvaiHol sesnuuuu (X, Y), 3aganHoO#
IJIOTHOCTBIO BeposATHOCTH f (¥, y) = (%/,) xy* B o6nacTH, orpa-
HHYEHHOH mpsAMbIMH x=0, y=0, x=1, y=2.

Pewenne. CocraBasgiomue X u Y HesaBHCHMM, TaK KaK CosMe-
CTHYIO TJIOTHOCTb BepoATHOCTH f(x, y) =(3/4) xy® MOXKHO NpeACTaBHTb
B BHJE NpOH3BEAEHHA ABYX (YHKHH, ONHA H3 KOTOPHIX 3aBHCHT TOJBKO

OT X, a Apyras TOAbKO OT ¥.
Hafigem nnotnocTb pacmpelenelnsi cocTapafiomesi X:

2 2
hn= {1 o dy=cros § v dy=2x.
0 0

Urak, f; (x)=2x(0 < x < 1).
Pasnirpaem X no npasuay 2 (§ 3):
X
i
2\ xdx=r;.
;
Orciona nonyyum fABHYI0 ¢OpMyAy AJS BLIYHCJCHHS BO3MOKHBIX 3Haue-

wuit X:
Xi= Vr;.

Haiélzem nnoTHocTe pacnipeseneHHs cocrapasiomedi ¥V
1

1
ho) = Fe pdr=ee § xae=cra0
0 0

Hrak, f2(9)=(3/8)4* (0 <y < 2).
Pasuirpaem Y no npasuay 2 (§ 3):

9
o) § g2 dy=ri,
0
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Orciona nOAyYHM SIBHYIO (OPMyNY JAJS BHYHC/AEHHS BO3MOMHBIX
8HavyeHHH y:
3/—7
yi=2Vri.

718. Hafith aBHbie GOpMYJIBl IJA PasbIlpbIBaHHR ABY-
MepHOii HempepbiBHOW cay4aiinoi Besuyunn (X, Y), 3apan-
HOM NJOTHOCTBIO BEpOSATHOCTH f (X, y)=4xy B ob6nacTtd,
orpaHuyenHoit mpaMbiMH x=0, y=0, x=1, y=1.

719. Haiitu aBubie GOpMYJH M/ pashilpHIBAHHA Henpe-
pHIBHOH aBYMepHO#H cJyyaiiHofi Beauunnsl (X, Y), ecau
coctapisiomwans X 3ajaHa IOTHOCTbIO BEROATHOCTH f, (x) =
= x/2 B uHTepBaje (0; 2); cocraBafiowan Y paBHOMEpHO
pacnpezesiena B HHTepBaJe (x;, X;-}3) ¢ mioTHocThIo f,(y)=1/3,
The x;— pashiTpaHHOE BO3MOXHOe 3HaueHHe X.

Pewenne Pasurpaem cocrasasiomyio X mno npasuay 2 (§ 3):
*
S (x/2) dx=ry.
0
Orciona moayuuM asHyl0 GOpMyJay LRJSi BHYHCJAEHHA BO3SMOXHHX 3Ha-

yeHuii X: _
xi=2Vr;. (*)

Hafinem ycnosHyio (YHKUHIO pacnpefieieHHsl cocTasasiowedi V,
YYHTBIBA%, YTO BeJHYHHA Y pacnpejesena paBHOMEDHO B HHTepBase
(x5 %i+3). , ,

Ucnoavsyem npasugo | (§ 3): (y;—x;)/3=r;, rae r;—cayuafinoe
YHCJO.

Peums 310 ypaBHeHHe OTHOCHTEJbLHO ¥y, MOJYYHM SIBHYIO (opMyay
NS BLIYHCJCHHSI BO3MOXKHLIX 3HaueHHR y:

yi=3”i+ Xis
rie x; HaxoRAT no opmyae (»).

720. Haiitn aBHble GopMyJIbl BJifl pashilrphIBAHHA HeMpe-
puIBHOH JBYMepHO#t caywaiiHod Beauuunsl (X, Y), ecmr co-
craBasioan X 3aaHa NJIOTHOCTbIO BePOSTHOCTH f, (x)=(2x)/9
B HHTepBaJje (0, 3); cocTaBjsiowan ¥ paBHOMEpPHO pacrpe-
neseHa B HHTepBaJe (x; —2, x; +2) ¢ naoTHOCTHIO [, (y) = 1/4,
rae x;-—pasbirpaHHOe BO3MOXKHOe 3HayeHue X.

721. Hafith sBHble QopMyJibl A/ PaswHIrPLIBAHUA Henpe-
pHIBHOM ABYMEpHO# cJiydafiHofi BeaudyuHn (X, Y), samanHo#t
NJIOTHOCTLIO BeposTHOCTH f(x, y) =06y B obJiacTH, OrpaHu-
yeqnofl npamuiMH y=0, y=x, x=1.

Pewenne. Hafinem niothocTs BepoATHOCTH cocTasasiowed X:

X X

ho=10 9 dy=6{yay=32 0<x<n.
0 0
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Pagurpaem X no npasuay 2 (§ 3):
X
3 S x2dx=rq.
0
Orciona nofyynM siBHyl0 (opMyay INS BHYHC/AEHHS BOSMOXHBIX

sHaveHn# X:
3
xi=V rq. (+)
Halinem ycaoBuyio nnotTHocTe BepoSTHOCTH cocTapisiowedi Vi

V(g 1 x)=F (x, y)Ifi(x)=(6y)/(3x%)=(2y)/x>
Pasurpaem Y no npasuay 2 (§ 3):
L
2/+) S ydy=ri.
0

Orcioga noayduM fBHYIO GOPMYJTY ANA EBIYHCJAEHHS BO3MOMHBIX 3Ha-
uenuit ¥:

yi=xiV ry
rae x; HAXOAAT mo GopmyJe (*).

722, Hafity siBHble OpMYJbl ANA pasHITPLIBAHHA HENpe-
pbIBHO# IByMepHO#l cayuaiiHOH BesimuuHb (X, V), 3aMaHHOH
NJIOTHOCTbIO BEpoATHOCTH f(X, y) =3y B 06JacTH, OrpaHu-
uyeHHOH npaMbIMH x =0, y=x, y=1.

Ykagsauue. Hafirn cHavana nJoTHOCTH BEpOATHOCTH COCTaB-

asomet Y H paserpate Y, HailTH yc/oBHYIO TJIOTHOCTE pPacnpefeenus
cocrasasiomelt X u pasnrpare X.

723. Hafitu saBHble ¢opMYJbl A/l pasnrpbIBAHHS HeMmpe-
pHIBHOH ABYMEpHOH cayuaiinoit Beauunnbl (X, Y), 3aganHoit
MJIOTHOCTBIO BEPOATHOCTH f(X, y)==4x B o6nacTH, orpaHH-
yeHHOHl JHHUAMH y=ux?, y=0, x=1.

§ 6. OueHka HafIeKHOCTH MPOCTEHLWMX CHCTEM
metTonom Monte-Kapno

724. CucreMa COCTOHT U3 JBYX OGJIOKOB, COCAHHEHHBIX
nocsefopatesbHo. CHcTeMa OTKasbiBaeT INpH OTKase XOTH
6ol opHoro GJsoka. Ilepsiit GJOK CONEPKHT ABa 3/ieMEHTA:
A, B (oHH coenHHeHn NapaJjjieNbHO) H OTKa3biBaeT INpH
OIHOBpPEeMEHHOM OTKase ofoux 3jneMeHTOB. Bropoit 6s0K co-
JOEpXKHT OXMH 3/eMeHT C W OTKa3biBaeT NpH OTKase 3TOro
ajementa. a) Hafitu merogom Moute-Kapso onenky P* ua-
JeKHOCTH (BepOATHOCTH 6e30TKa3HO# paGOTHI) CUCTEMBI, 3Has
BEpOATHOCTH 0e30TKa3HON paGoThl aneMeHTOB: P (A)=0,8,
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P(B)=0,85, P(C)=0,6; 6) naiTu abCcoJIOTHYIO MoOrpel-
HOCTb | P— P*|, rae P —HaJeKHOCTb CHCTEMB, BHIYHCJICHHAS
aHaautHyeckd. ITpoussectu 50 ucneitanuil.

Pewenne a) Bubepem n3 126/HuM NPHJOKeHHS 9 Tpu cayuyaii-
HBiX yucaa: 0,10, 0,09 » 0,73; no npaemuay *' (ecau cayyaiHoe YHCJAO
MeHbIlle BEPOATHOCTH COGLITHA, TO COOLITHE HACTYMHJIO; ecaH cJayvafisoe
yucao Gosbllle HAH PaBHO BEPOATHOCTH COGHITHSA, TO COOHITHE He HaCTy-
nuJo) passirpaem cobuitha A, B, C, cocrosine B Ge3oTKasHol paGore
cooTBercTBeHHO 9JemenToB A, B, C. Pesyapratl nenuitaHua Gyaeu
3aMHCHBAaTh B pacyeTHyio Taba. 57.

HNockoabky P (A)=0,8 u 0,10 < 0,8, T0 cobmTHe A HacTynuJo,
T. € 9JIeMEHT A B 3TOM HcnbiTaHHM paGoraer GesoTkasno. Tak Kak
P(B)=0,85 u 0,09 < 0,85, To cobuiTHe B HacTymuso, T. €. JeMeHT B
paboraet Ge3oTKasHo.

Takum o6pa3oM, o6a 3JemeHTa mnepsoro GJoka paGoTalioT; CJiefoBa-
TeAbHO, paGoraer H caM mepsulii 6J0K. B cooTBeTcTByMOWHX KJAeTKax
Ta6a. 57 cTapHM 3HaK fJIOC.

Ta6nunua 57
H CayuafiHele uncaa, Mo- 3axkaniovenne o pabore
omep B0k NeNHPYIOL{HE SNCMEHTH!
nenuTafng SpcyenTe 6n0KOB | cHCTEeMB
A B c |a]B|C
| INMepsuitt | 0,10 | 0,09 + | + + —_
Bropoit 0,73 -] =
2 INMepswii | 0,25 | 0,33 + | <+ +
Bropoii 0,76 - = -
3 Iepsuit | 0,52 | 0,01 + [ - + +
Bropoi 0,35 + | +
4 TMepowit | 0,86 { 0,34 - |+ -+
Bropoii 0,67 - - —

Tax xak P (C)=0,6 u 0,73 > 0,6, To ccobuirne C He HacTynuJo,
T. e. sjement C MojyyaeT OTKAa3; APYTMMH CJOBaMH, BTOpoii 60K, a
3aNAYHT H BCH CHCTEMa, MOJyYaloT OTKa3. B coorBercTBylomnX K.JeTkax
TaGa. 57 CTaBHM 3HAK MHHYC.

Ananornuno pashirpeiBaloTC M OCTaJbHbie HeNhiTaHuda. B Ta6n. 57
NpHBEACHH Pe3yJbTaThl YeTHpex HchbTanufi.

MNpousseas 50 wcuwbranuii, monyunm, yro B 28 u3 HHX cCHcTeMa
paborasia 6e30TKa3Ho. B Kadecrne OLEHKH HMCKOMONl HalleKHOCTH P mpH-
MEM OTHOCHTelbHYIO uacToTy P*=28/50=0,56.

* Cm.: TMmypman B. E. Teopus BepoatnocTeli H MaTeMaTHuecKas
cratuctika. M., 1977, ra. XXI, § 5.
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6) Hafinem HanemmocTh cHcteMsl P ananuTHyeckd. BeposiTHOCTH
Ge30TKa3HoOR pPaGOTH MEPROrO H BTOPOro G6JIOKOB COOTBETCTBENHO PABHBI

Py=1—P(A)-P(B)=1—0,2-0,15=0,97, P,=P (C)=0,6.
BeposTHocTe GesoTkasHol paGoThl CHCTEMbI
P=P,.Py=0,97-0,6 =0,582.
Hckomas aGcosoTHas norpewkocts | P — P*|=0,582—0,56 =0,022.

725. CucteMa COCTOHT 3 ABYX G6JIOKOB, COEAMHEHHBIX
focse0BaTeNbHO. [lepBbifi 6JIOK COJEpKHT TPH 3/ieMeHTa:
A, B, C, a sropoii— apa sjemeHta: D, E. DneMeHTH Kak-
oro 6noKa coefMHeHBl napaJJjenbHo. a) Haiitu meromoM
Monre-KapJo ouenky P* HaJleXKHOCTH CHCTEMbI, 3Has BEpPOAT-
HOCTH G6e30TKa3HOW  paboThl  ajemeHtoB: P (A)=0,8,
P(B)=0,9, P(C)=0,85, P(D)=0,7, P(E)=0,6; 6) naiitu
abco/iloTHY0 mnorpemnocth |P—P*|, rae P —HalexHoCTb
CHCTEMbI, BhIYHCJ/IEHHan aHaauTHueckH. Ilpoumssectu 20 uc-
nbITaHH |,

Yxasanne. Jlna enpercaennoctn 6parth cJyuafinbie uyHCAa H3
TaGAHUM TPHAOKEHHA 9, HauHHAsI ¢ LWECTOH CTPOKH CBEpXy.

726. CucreMa COCTOMT M3 Tpex O6J0KOB, COeJHHEHHBIX
nocJjefoBateabHo. IlepBrifi 610K cOAEpKUT JBa 3/€MEHTa:
A, B, Bropoifi—tpu snementa: C, D, E, Tperuii—oauH
sneMeHT F. DjieMEHTHl MepBOro U BTOPOTO GACKOB COEAWHEHB
napaanensHo. a) Halitu merogom Monre-Kapso ouenky P*
HaZIeXKHOCTH CUCTEMBI, 3HaA BEpOATHOCTH 6€30TKa3HO#H paGoTh
anementos: P (4)=0,8; P (B)=0,9; P (C)=0,7; P (D)=0,75;
P(E)=0,8; P (F)=0,6;

6) HafiTy abcoJoTHYIO HorpeuHocTsb |[P—P*, rae P —
HaJeKHOCTb CHCTEMbl, BLHIYHCJEHHAA aHaJuTHyecku. IIpous-
BectH 30 HcObITaHUA.

Ykasanne Jlng onpesencHHoern 6paTh Cayuaiibie YMCJAA H3
Ta6AHUB NPHAOKEHHA 9, HAYHHAA C NepBOH CTPOXH CBEpXy.

727. YcTpoOHCTBO COCTOHT H3 JBYX Y3JIOB, CO€JWHEHHBIX
nocJenoBatesbHo. TlepBhiif y3eJ cONEpKHT 1Ba 3JI€eMeHTa:
A, B, xotoprie coepuHenbl NapaJuJesnbHo. Bropoit ysen co-
IepXHT onuH 3eMeHT C. Bpemsa GesoTka3uofi paGoTul 3Je-
MEHTOB pachpefieJieHO MO NOKa3aTeJNbHOMY 3aKOHY C napa-
MeTpaMH, COOTBeTeTBeHHO paBHbIMH 0,04; 0,05; 0,10. Haiitu
MetogoM Monte-Kapso: a) ouenky P* BeposTHOCTH 6e30T-
Ka3HOH PaboThl YCTPOHCTBA 3a BpeMs ANHTENbHOCTBIO 10 u;
6) cpeauee Bpems Ge3oTkasHoH paGeTnt yctpoiicta. Ilpous-
BectH 50 HcnbiTaHUi.

309



Pemenue a) Pasurpaem Bpemsa (B u) GesoTkasHoii paGoThl 3Je-
MeHTOB no (opMmysam:

ta=—(1/0,04) Inry =25(— Inry),
tg=—(1/0,05) In rg =20 (— Inry),
tc=—(1/0,10)In rg=10(—In ry),
The ry, re, rg—caydafiusie yncaa. Hampumep, Ans nepBoro HCNbIIaHHS

BO3bMEM H3 TaSAHIB! NpuJokeHHd 9 Tpu cayvafinux wucaa: 0, 10, 0,09,
0,73 1 mo HuM paspirpaeM BpeMs 6e30TKas3noii paGoOTW 3/1EeMEHTOB:

{ 4=25(—In0,10) =25 .2,30 =57,50,
tp=20(—In0,09)=20.2,41 =48,20,
{c=10(—1In0,73)=10.0,32=3,2.

Onementnl A, B nepBoro yana CoejHHEHH NapaJiebHO, NOSTOMY
ans ero pa€otbi AOCTAaTOYHO, uTCOb paGoTai XOoTA Obl OAHH 3JEMEHT.
ChnenoBalenbHo, B TMEepPBOM HCMBITAHHM TNepBHA y3en Gyaer paboTaTh
max (57,50; 48,20)="57,50 u.

Tlepsbii n BTOpOll y3/n coexHHEHH TNOCAEAOBATENbHO, NOITOMY
YCTpolicTBO pa6oTaeT, eciu o6a yana paboraioT oaHoBpeMmenno. Cierno-
BaTeJbHO, B MepPHOM HCTBITAHHH ycTpoiicTBo Gyder paGorate min (57,50;
3,2)=3,2 u,

CocraBuM pacuernylo Taba. 58.

Ta6anna 58

Howe Cayuafiibie wHcHd, MO- Bpemsa GesoTKkasuo#t paGoTh
ucnu'rg- ACTHPYIOULKE  SNEMEHT S/1EMENTOB yanon yerpofictea
i A | B | C A B C nepBoro |BToporo

1 0,10 | 0,09 { 0,73 [57,50/48,20f 3,2} 57,50 | 3,2 3,2

2 10,25|0,33| 0,76 [34,75{22,20] 2,7| 34,75 | 2,7 2,7

3 10,520,001 0,35 |16,25/92,00} 10,5] 92,00 | 10,5 10,5

4 |0,80,34]0,67 | 3,75[21,60] 4,0| 21,60 4,0 4,0

B Tta6n. 58 npuBeieHH pe3ysbTaTH TOJNbKO YeTHpEX HCNbTaHHIL.
Ecan npoussectd 50 ncnwitanuii, To OKaxercss, 4yTo B 18 McnHTamnax
yerpofictBo paCorano 10 u (u Go.1ee).

HcKomas oueHKa HapeXHOCTH ycTpolficTBa (BEpPOATHOCTH €ro 6es-
OTKasHoli paSoTel 3a BpeMA anuresnbHocTeio 10 u) P*=18/50=0,26.

p

Lna cpasuenns npHseneM aHajuTHaecKoe pewenxe. BepoaTtHocT

6e30TKa3HOH PaGoTH 31€MEeHTOB:
Rp(10)=e™0:00"10 =¢=0:4 0,67,
RB (10) =e—0,0§-10 = e--o.b =0'6].
R (10)=e~ 01010 — "1 0,37,

BeposTiocTb 6e30TKazHol paGoTH nepBoro y3fia 3a BPeMa IJIHTE/bw

HocThio 10 4
Py=1—(1—-0,67) (1—0,61)=0,87.

Bepostnocts GesoTkasHoft paGotni yCTpOACTBA 32 BPeMfA AJMHTE/b-
HocTeio 10 u

P =P;.Rc(10)=0,87.0,37 =0,32.
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AGconotnas morpemnocts | P—P*|=]0,32—0,36|=0,04.
6) Hafinem cpeanee Bpems Gesorkasnoli paGortnl ycTpoiicTsa, Y9H-
THIRAfA, 970 B 50 HCDHTaHMAX OHO pabGoTano GesorkasHo Bcero 450 u:

*=450/50=9.

Jna cpaBHeHns npuBeseM aHaNHTHuecKoe pemenue. Cpeanee Bpems
paboTh sneMenToB: 4=1/0,04 =25, T5=1/0,06=20, 1-=1/0,10=10.
Cpentee BpeMs paboTH yano: f;=max (25, 20)=25, /,=10.
Cpentiee BpeMs paGoTel ycrpofictea: {=min (25, 10)=10.

AGconiotias norpewnocts | {—{*|=10—9=1,

728, YcTpOHCTBO COCTOMT M3 TPEX y3JOB, COeAHHEHHBIX
noc/iefoBatesbHO. IlepBhifi y3es colepKHT IBa 3/ieMeHTa:
A, B, xoTophle coemuHeHsl NapanienbHo. Bropoil ysen co-
AepXKHUT OfuH snemeHr C, TpeTuil y3en—oaun sjaement D.
Bpema GesoTKasHo# paGoThl 3JIEMEHTOB (B 4) pacrpeje/eHo
[0 MOKa3aTeJ]bHOMY 3aKOHY € NapaMeTpaMi, COOTBETCTBEHHO
paBHbiMa  0,02; 0,05; 0,08; 0,01. Haiitu meromom MonTe-
Kapno: a) omenky P* BeposTHocTH 6e30TKasHOH paGOThI
yCTpPOHACTBa 3a BpeMs AJHTENbHOCTHIO 6 u; 6) cpeaHee BpeMs
6e30TKa3Ho# pabothl ycrpodicTBa. ITpoussectu 50 neneiTanui.

Ykaszauue. Jlag onpeaeneHHoctd Opartb CJAyuaitHblie uHCAA H3
Tabnuub npuiokenus 9, HauMHAA C NePEOd CTPOKH crepry.

729. YcTpoficTBO COCTOMT H3 ABYX Y3JI0B, COEAHHEHHBLIX
nocJjenoBaTe/ibHO. IlepBhifi y3esi comepKHMT TpPH 3JjeMeHTa:
A, B, C, a Bropoii— Ba sseMeHTa: D, E. DneMeHTbl Kax-
IOr0 y3ja CoeluHeHbl NapaJtienbHo. Bpems 6esoTkasHoi
paboThl 3/1€MEHTOB pacnpe/Ie/ieHO O N0Kas3aTeNLHOMY 3aKOHY
¢ mapaMerpami, cooTBeTcTBeHHo paBHbiMH 0,01; 0,02; 0,04;
0,01; 0,05. Haittn metogom Monre-Kapno: a) ouenky P*
BEpOATHOCTH 0e30TKasHON paboThl ycTpoiicTBa 3a BpeMsA
anutenbHOCThbio 60 u; 6) cpeanee BpeMsi 6e30TKasHoi paGoThl
ycrpoificrsa. ITpoussectu 50 ucneTaHuii.

Ykasauue. Jlna onpepenenHoctTH 6paTh ciayuafinuie 4HCJaa H3
Ta6auibl NpHJIOHKEHHa 9, HALHHAA C NepBOM CTPOKH CRCPXY.

§ 7. Pacuer cucrem Mmaccosoro ofcnyxusanus
€ OTKazamu metofiom MoHrte-Kapno

730. B TpexKaHaJibHYIO CHCTEMY MaccoBoro ofeJjiyxKupa-
HHSl C OTKa3aMH NOCTYNaeT NYAacCOHOBCKHH MOTOK 3afBOK.
Bpema MexXnay MOOCTyNJIGHHSIMH JBYX NOCJ/eL0BaTeIbHbIX
3afABOK pacrpe/ie/ieHo N0 NoKa3aTeJibHOMY 3aKOHY f(T) = Se 57,
JnutenbHOCTb 00CyXKHBaHU A KaXKA0#H 3aABKU paBHa 0,5 MuH.
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Hafitu meronom Monre-Kapsio MatemaTHyecKoe oxupaHue a
yHcaa oOC/yXKEHHBIX 3afBOK 3a BpeMa T =4 MHH.

Pewemnune. Ilycrb Ty=0—MoMeHT nocTynjieBnsa nepeofi 3asiBKH.
3afBKa TNOCTYNMMT B MepBHI KaHal W GyleT HM ofcayxena. MoMeHT
OKOHYaHHA ofcayKHBaHus nepsoit 3asskw T,-+0,5=0+40,5=0,5.
B cuerynk oficayKeHHHIX 3afiBOK 3aTlHCHIBAaeM eAMHHILY.

MoMenTH TOCTYNIGHHS TOCJeAyIOUHX 3aABOK HalineMm no QopmyJe

Ti=Ti-1+1i

£le T;— AJHTEJbHOCTD BpPEeMENH MeXAy ABYMS TNOC/JeAOBaTe/NbHBIMH 3a-
ABKaMH ¢ HomepaMu (—1 n (.
Bo3amoxsbie 3HaueHHs T; pasuirpbisaeM mo ¢opmyae

Ti=—(1/A) Inr;=(1/A) (— In r)).

YuyurtuBast, 4to, no ycaosuio, A =5, noayusm 1;=0,2(— Inr;).

Cayuaiinple yucaa r; GepeM H3 TaGJHLBl TPHJIOKeHHA 9, HayHHas
¢ nepeoit CTPOKH cBepxy. Ilis HaxOmAeHHA BpeMeHM MEeXAy NOCTYMJe-
HHAMH NepBoil H BTOPOH 3aABOK BO3bMeM cJayuvaiiHoe wucao r=0,10.
Toraa t3=0,2-(— In0,10)=0,2-2,30 =0,460. TlepBas 3asBka nocrynuia
B MomenT T;=:0. CnepoBatesbHO, BTOpaf 3afBKA NOCTYMHT B MOMEHT
T9=Ty+40,460=0--0,460=0,460. B 3TOT MOMEHT nepBHIi KaHaJ elue
3aHAT ofcJayXHBaHHCM Mepeoil 3asBKH, MO3TOMY BTOPasi 3afBKa MOCTY-
AIHT BO BTOPOH KanaJs H Gyher UM obciykeHa. MoMeHT oKoHyaHHA ofcay-
XKHBaHHR BTOpPOll 3anpkH T3--0,5=0,460-+0,5=0,960. B cuerynk
OGCAYKEHHHX 3asiBOK 0GaBJfieM eIMHHLY.

0 ouepeanomy ciayuafinomy umcay r=0,09 pasmirpaeM BpeMms T,

MEeXJy TOCTYTUIEHHAMH BTOpOfi H TpeTbell 3asBOK:

T3=0,2 (— In 0,09)=0,2.2,41 =0,482.

Btopas safBka moctymuiaa B MomeHT T»=0,460. ITostoMy Tperbs
3afiBKa MNOCTynHT B MoMeHT Tg=T,-0,482=0,460-0,482=0,942.
B sToT MoMeHT nepBEIfi KaHaa yxe CBOGOAEH H TPeTbs 3afBKa MOCTYNHT
B nepeblii KaHajs. MOMEHT OKOHYAHHA OGCAYKHBAHHA TpeTbell 3aABKH
T3+0,5=0,94240,5=1,442. B cueTynk oGCNyXKeHHHIX 3afBOK H06as-
ngeM eRHHuLly.

Jaacnefiunii pacuer npouseoaAT anajoruyHo (tabn. 59), npHyem
€C/IH B MOMEHT TOCTY(JIGHH 3afBKH BCe KaHaJW 3aHATH (MOMEHT fo-
CTYMJIEHH5i 3afBKH MCHbIUE Ka)XAOrO H3 MOMEHTOB OKOHYaHHf 06cay-
MHBAHHA), TO B CYCTYHK OTKa30B A0GaBJAIOT €AHHHLY.

3ameTnM, yTo ofcayknpaHue 20-fi 3aABKH 3aKOHYHTCS B MOMEHT
4,148 > 4, nosToMy 3Ta 3asiBKa MOJyuYaeT OTKa3.

Hcenbitanne npexpamaior (B TabJaulle 3anHCHLIBAIOT «CTOM»), €CJIH
MOMEHT focTynjieHus 3asskn T > 4.

H3 Tabn. 59 naxomum, uro 3a 4 Muu Bcero moctynunao 20 3aspok;
obcnyxeHo xy =12 3asaBoOK.

BHiNo/iHHB aHAJIOTHYHO ellle NiTb HCNHTAHMA, NOAYyYHM: ¥,=15,
X3=14, x4=12, x5=13, x3=15.

B kavecTBe OLEHKH HCKOMOTO MaTeMaTHY€CKOTO OMCHAAHHA & uyucJa
O6CJ/lyKEHHBIX 3afBOK NpHMeM BHIGOPOUHYIO CpPelHIO0

a*=x=(2.124+ 134 144 2.15)/6 =13,5.
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Ta6auuna 59

Bpems MomeHT
MeXAY 7‘,'+0,5
. ByMsi
Ho- | Sab nocsienons- [ Moweur | Sowsanas Cuerunk
mep | moe | —In ;| TenbHbMH H':m ;z,,mem HUR 3aSBKH
sasiB- | uu- sasBKaMu T.= Kanajom
Kku | cao =
‘ g =0.2(Inr)) |=Tiza+7; obcny- o
L 2 3 Kenunx Jka-
sannoK | soB
1 0 0,500 1
2 |0,10] 2,30 | 0,460 0,460 0,960 1
3 10,09} 2,41 0,482 0,942 |1,442 1
4 {0,73] 0,32} 0,064 1,006 1,506 1
5 0,25| 1,39 0,278 1,284 1,784 1
6 (0,33} 1,11 0,222 1,506 12,006 1
7 10,76] 0,27 | 0,054 1,560 2,060 1
8 {0,52] 0,65] 0,130 1,690 1
9 10,01 4,60 | 0,920 2,610 13,110 1
10 [0,35] 1,05 | 0,210 2,820 3,320 i
11 10,86] 0,15 0,030 2,850 3,350 1
12 {0,34] 1,08 | 0,216 3,066 1
13 10,67] 0,40 | 0,080 3,146 |3,646 1
14 J0,35] 1,05 | 0,210 3,356 3,856 1
15 0,48 0,73 0,146 3,502 4,002 1
16 0,76} 0,27 | 0,054 3,556 1
17 0,80} 0,22 | 0,044 3,600 1
18 10,95] 0,05} 0,010 3,610 1
19 10,90(00,10 | 0,020 3,630 1
20 {0,91] 0,09 ] 0,018 3,648 |4,148 1
21 10,17} 1,77 ] 0,354 4,002
(Cron)
Hro-| 4 =12 |8
ro

731. B TpexkaHaJbHYIO CHCTEMY MacCOBOTO 0GCJy»KHBa-
HHA C OTKa3aMH MOCTYNaeT NyacCOHOBCKHH MOTOK 3asIBOK.
Bpema Mexay HOCTYNJEHHAMH ABYX NOC/eN0OBaTe/bHbIX 3a-
ABOK pacnpeneneHo no nokasaTejabHOMY 3aKoHy f (1) =4e~4%.
JnurenpHOCTs OGCHYKHBAHHA KaxKao¥ 3afBKH paBHA | MuH.
Ha#itu Metonom MonTte-KapJio MaTemartnyeckoe oOXujaHue
a uucsa OOCJYXEHHBIX 3asBOK 3a BpeMma T =05 MHuH.

YKasaHue. IlpoussecTn wects Henbitanufi. [ onpeseseHHOCTH

6paTh CayvaiiHble YHC/A M3 TaGJHLbI TIpHAOKeHHA 9 ¢ ABYMS 3HAKaMH
nocne sanaTofi, HaYHKas C NepBOfl CTPOKH CBEPXY.

732. B opHOKaHa/lbHYl0 CHCTEMY MAaccOBOTO OGCJYKu-
BaHUS C OTKa3aMu MOCTYMNAeT NyacCOHOBCKHii MOTOK 3afBOK.
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Bpems Mexay MOMEHTaMH MNOCTYNJVIeHHS ABYX MOCJenoBa-
TeJILHBIX 3aABOK paclpeneseHo no sakoHy f(t)=0,8e %%,
BpeMs OGCJYXHBaHHA 3afBOK CjyuaiiHoe M paclpele/ieHo
mo sakony f,(¢)=1,5e"+%. Haiitu merozom Moure-KapJso
3a Bpema T =30MHH: a) cpepHee 4HCJIO OOGCHyXKEHHBIX
3aABOK; G6) cpeiHee BpeMs OOCJIYKHBAHHA OJHON 3afABKH;
B) BEpOATHOCTb OOC/YKHBAHMSA; [) BEpPOATHOCTH OTKas3a.
IlpousBecTu mecTb HCOBITAHHMA.

Pemenne. Bpema Mexay MoMenTaMH MOCTYTJIEHHs AByX nocJe-

JOBaTeILHHX 3a7BOK pachpejeseHo 1o sakony f (1) =0,8¢""%%, nostomy
SHAYeHHs T; pasbirpaeM no opMmyne

Ti=— (1/0,8) Inr;=1,25 (— In ry.

Chyuaiinble yHcna r; GepeM M3 TaGJHuB TNPHJIOKeHHA 9, HayHHas
€ nepBoil CTPOKH CHH3y.
peMs oGCayXHBaHHS 3asiBOK pacnpefesieHo no 3aKoHy f (£) =

= [,5¢74% , MO3TOMY 3HaueHHs {; pasbirpaeM mo ¢opmyJe
ti=—(1/1,5)In R;=0,67 (— In R)).

Cnyuvafinsie yncaa R; GepeM H3 ToOlf e TaGauibl, HayHHas C nepBol
CTPOKH CBEpXY.

[Mycte T,=0—moMeHT mocTynsexns nepeoit 3asBku. [To cayuaii.
HoMy uucay R, =0,10 pasbirpaeM jauTesbHOCTbL BpeMeHH 06C.1yKHBaH U
nepBofi 3aABKH (B MHH):

1,=0,67 (— In0,10)=0,67-2,30=1,54.

MowmeHT okonuauns o6cayxuBanus mnepeofi 3asBku T =154 =
= 0-}1,54=1,54. B cueTuHk o6CAYKeHHEIX 3aSBOK 3anUChiBaeM eHHHLY.

Ilo cnywafinomy umcay rg=0,69 pasuirpaeM BpeMs (B MHH) MeXAY
MOMEHTAMH MOCTYNJICHHA flepBOit M BTOPOil 3asBOK *):

19 =1,25(— 1n 0,69)=1,25.0,37 =0,46.

ITepnas sasBka nocrynuaa B MoMedT T,=0. CaegoBatesbHO, BTO-
pas 3asBKa mocTynHtT 8 MoMeHT Ty=T,- 0,46 =0--0,46 =0,46.

B 3T0T MoOMeHT KaHasM 3aHAT OOCJYXKKUBAHHEM TEPBOH 3afABKH
(0,46 < 1,54), nostomy BTOpas 3afBKa NOJYYHT OTKas. B cueryuk
OTKa30B 3aMHCLIBaeM €IHHHILLY.

Mo ouepenHomy caywafinoMy uncjy r;=0,07 pasbirpaeM Bpema
MEKAY MOMEHTaMH TOCTYTJIEHHH BTOPOH H TPeTbefi 3afABOK:

13=125(—1In0,07)=1,25.2,66 =3,32.

Bropas 3asBKka mocTynuaa B MoMeHT T,==0,46. CiepoBatenbHo, TpeTbs
3asiska nocTynut B MoMent Tg=T,+4 3,32=0,46-}-3,32=3,78. B stor
MOMENT KaHaJl gme ceobozen (3,78 > 1,54), nosToMy OH OGCAYKHT
TPeTbIo 3afABKY. B CueTunk oGCayXKelHBIX 3aABOK R06aBafeM eqHHHLY.

JanvHeitni pacyer sicen M3 Ta6ia. 60 u 61. Henbiranne sakanum-
BAIOT, KOTZA MOMEHT nocTynJieHHs 3asskH T ;== 30. Hanpumep, B nepsom
HCTBITaHHH, KaK BHAHO H3 Ta6a. 60, 23-1 3afBKa NMOCTYNHJa B MOMEHT

*) Y nepBoro cJyyaiiHoro 4HcNa HaMepeHHO TOCTABJEH UHAEKC 2,
4TO0b 1i€é BHOCHTb PAcXOXAeHHA ¢ oSGo3HadeHHAMH Ta6a. 60.
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Te3=31,35 > 30, nostoMy sTy 3asBKy HckmiouaeM («Ctom») B mepBoe
HCNIbITaHHEe 3aKaHYHBaeM.
AHaJIOTHIHO NPOH3BORAT H OCTaJbHBIE HCMBITAHHA.

Ta6nauna 60
Howmep Cnyvafinoe Bpems mexay Moment
8afiBKH YKCJIo AnYMA noche- nocTynJenus
i r; 1 RORATEhHbiMH SasABKH
=lnr,; SasBKIMH Ti=T; 1+%;
=
=l,25(1—ln 'i)
1 0
2 0,69 0,37 0,46 0,46
3 0,07 2,66 3,32 3,78
4 0,49 0,71 0,89 4.67
5 0,41 0,8 1,11 5,78
6 0,38 0,97 1,21 6,99
7 0,87 0,14 0,18 7,17
8 0,63 0,46 0,58 7,75
9 0,79 0,24 0,30 8,05
10 0,19 1,66 2,08 10,13
11 0,76 0,27 0,34 10,47
12 0,35 1,05 1,3t 11,78
13 0,58 0,54 0,68 12,46
14 0,40 0,92 1,15 13,61
15 0,44 0,82 1,02 14,63
16 0,01 4,60 5,75 20,38
17 0,10 2,30 2,88 23,26
18 0,51 0,67 0,84 24,10
19 0,82 0,20 0,25 24,35
20 0,16 1,83 2,29 26,64
21 0,15 1,90 2,38 29,02
22 0,48 0,73 0,91 29,93
23 0,32 1,14 1,42 31,35 (Cron)

AKanorHYyHO TPOM3BOAAT H OCTaJbHBE HCMHTanus. B Tabn. 62
npuBeleHbl Pe3yJ/bTaThl WIECTH HCABITAHHI, BKJAOYag mepBoe.
Hcnoaeays Ta6a. 62, naifilem HCKOMBIE BeJHUYHMHBH: a) CpefiHee YHCJIO

ofcaymenHux 3a 30 MHH 3aBOK Nogey=93/6=15,5,

6) gpennee BpeMA OLCAYKHBAHHA ONHON 3afBKH Iggcq=4,49/6 =
== 0,748,

B) BEPOATHOCTb OGCAYKHBaHHA Pgeq=3,974/6=0,662,

r) BepoATHOCTb OTKa3a Py =1—P 5.4 =1--0,662=0,338,

TaxuMm ofpasoM, npumepHo 66% saaBox GyAyT ofcaykeHn, a 34%
noayyaT oTKas.

733. B oaHOKaHAJbHYIO CHCTEMY MaCCOBOrO OGCJYXKHBa-
HHA C OTKa3aMH NOCTYMaeT MYaCCOHOBCKHH MOTOK 3asiBOK.
BpeMs MexX1y MOMEHTAMH MNOCTYIVIEHHA ABYX MOCJEZOBa-
TeJIbHBIX 3afBOK pacrpene/ieHo no 3akoHy f(t)=0,5e~%57,
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Ta6anna 61

Homep Cn.ny- ~-InR; AnurenbHocT!
saan‘xn q:ﬂ::g oﬁc:;};);:::uuﬂ MowmesT Cuerunk
Ri 1’-=
=0.67(-InR;) nocTyn-|Havana [okonua-{ obeay- forkason
nenns |o6eay- | uus Wen-
2a8BKH | Kupa- [obeay- | wbix
HES | XKupa- [3asBoOK
HHA
1 0,10 | 2,30 1,54 0 0 1,54] 1
2 0,46 1
3 0,09 | 2,4t 1,61 3,78] 3,78]| 5,39 1
4 4,67 1
5 0,731 0,32 0,21 5,78]| 5,78| 5,991 1
6 0,25} 1,39 0,93 6,99| 6,99| 7,92| 1
7 7,17 I
8 7,75 1
9 0,33 | 1,11 0,74 8,05| 8,05{ 8,791 1
10 0,76 | 0,27 0,18 10,13}10,13]10,3! 1
Il 0,52 0,65 0,44 10,471 10,47 | 10,91 1
12 0,01 | 4,60 3,08 11,78111,78]14,86] 1
13 12,46 1
14 13,61 1
15 14,63 |
16 0,35 ] 1,05 0,70 20,38120,38|21,08] 1
17 0,8 | 0,15 0,10 23,26123,26123,36] |
18 0,34 | 1,08 0,72 24,10 124,10 24,82 1
19 24,35 1
20 0,67 | 0,40 0,27 26,64 | 26,64 | 26,91 1
21 0,35 1,05 0,70 29,02 129,02129,72 1
22 0,481 0,73 0,49 29,93 130,42 1
Z 11,71 13 9

BpeMs 06C/IyKHBaHHUA cayyafiHoe U pacnpeselieHo [0 3aKOHY
[, ()=2e-2. Ha#itu meroaom Monrte-Kapsio 3a Bpems
a) epefHee UHEJIO OOGCJHYXKEHHBLIX 3afABOK;
6) cpeanee BpeMma oOCJYKHBAHHSA OJHOH 3aABKH; B) Bepo-
ATHOCTL OOCTYKMBAHHA; F) BEPOSAITHOCTb OTKasa.

T =20 munu:

Y kasaunune. [Tpousepecty wects uenuiranuii. Ins onpenenenuoctn
Gparb cayuafiHple YHCJa ¢ ABYMS AeCATHYHLIMH 3HAKaMH nocJje 3ansTolf
H3 TabauuL! TPHJAOKEHHS 9 NMPH pasbIrpHBaHHH T;, Ha4yHHadA € MCPBOR
CTPOKH CHH3Y, a MPW PpasbIrpbiBalHN {;— HauyHHasd ¢ nepsofi CTPOKH

cBepxy.
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Ta6aunua 62

Homep |Mocty- [O6eny- | dantens- [Cpeanee Bpemal BeposTHocTh | Bepositnocts
Henol- | nuao | XKewo HOCTb  {oGcayxupanus JoGcayxupanns OTKa3a
'rauinﬁ %maox ﬁnnox 06:;2’:;“- 7]06cn= Pioﬁc.-:= P, ok =
Imocx " jobex tio6ca !06cn Niosen | 17 Pjosen
N N
job6en i nocr
1 22 13 11,71 0,90 0,591 0,409
2 25 17 8,80 0,52 0,680 0,320
3 24 16 13,46 0,84 0,667 0,333
4 22 15 12,19 0,81 0,682 0,318
5 20 13 11,99 0,92 0,650 0,350
6 27 19 9,57 0,50 0,704 0,296
3 140 93 4,49 3,974

§ 8. BulumcneHwe uHTerpanos merofom Monre-Kapno

A. Cnoco6 ycpenHeHHR nonumerpabnbuoﬁ ¢ynkuns, B xagectse

OUCHKH onpejejieHHOro Hurterpana / = S ¢ (x) dx npunHMalOT
a

n

D o)

L=@p—a=t ____,
n

TAe f——YHCNO HCMEITAHUA; x;— BO3MOXKHBIE SHAYEHHA cAyvafiHOf BeJH-
uyuHH X, pacnpeaencHHON paBHOMEPHO B HHTEPBAJle HHTErPHPOBAHHA
(a, b), ux passrpsiBaior no ¢opmyne x;=a--(b—a)r;, rae r;—cay-
yaiiHoe YHCJO.

Hucnepcus ycpeauseMoii Gynkuuu ¢ (X) pasua

b
ot ={ e/ (m ax—{M e ON
b a
me M [9 (X)) = § 900 () dx, [ ()=1/6—0).

a

Ecan Tounoe 3payenHe AUCNePCHM BHIYHCJAHTL TPYAHO HJH HEBOS-
MOXHO, TO HaXOAAT BHIGOPOYHYIO AHMcmepcHIO (mpH n > 30)

Dy =) un—[> uiln]?,

HAH HCHpaBJeHHYIO AaucnepcHio (npu n < 30)

=t [B = [B uyn],

rae u;i==@ (x;).
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STn dopMyJH AN BHUHCAEHHS AHCMEPCHH NPHMEHAIOT H TPH ApY-
THX cnoco6ax MHTErpHPOBaHHSA, KOTRa ycpeAnseMas (yHKIHA He COBs
najaeT ¢ moAuHTerpasunofl Qyuxknued.

B KauectBe OleMKH HHTerpana | = SS f(x, y)dxdy, rae oGnacts

D
uuTerpuposauus D npHHAMIeXHT eMHHYHOMy KBajpaty (0<Sx<l,
0<< y << 1), npuHHMAIOT

N
> Fxn g
*—S i=1
B=S:-—Fx—: )

rie S—niomags o06nacTH HHTErpHpoBaMHA; N-—uHCHO cayualiHbX
To4eK (x;, ¥;), MpHHAaAMEKAWHNX OOJNAaCTH HHTErPHPOBAHHSA.

Ecan BuyHCAHTD IVowagb S TPYAHO, TO B KayecTBe €€ OLECHKH
MOXKHO MpHHATL S*==N/n; B sToM ciaydae QopMyJaa (*) HMeer BHR

N

D Fxa yi)
=" .
rjie n—yYHCJ0 HCMBITAHHI.

B kayecTse OLEHKH HHTerpaja [ = SSS F(x, y, 2)dxdydz, rne
v

061acTb MHTErpHPOBAHHA V mpHHAANEKHT efMHHUHOMY KyOy (0 <<x <,
0 y<<l, 0 2<<1), npunHMalOT

N
2 i i, 20)
n=v. ‘—-='—N—— . **)

rae V—o6beM o6nacTH HHTerpHpoBanHs, N —uyHC/I0 CAyyaliHBIX TOueR
(%1, Yi» 2i), NpHHAANEXKAWHUX OGNACTH MHTErPHPOB aHHA.
Ecan BbuHCAHTL 06beM TPYAHO, TO B KayeCTBE ero OLUEHKH MOXHO
npunath V*=N/n; B stoM cayyae ¢opmyaa (**) uMeer BHJ
N

F(xis 41y 2)
i=1

*
= m ’
rjae B—YHCJAO UCTBTaHHuM,
B. Cnoco6 cymecrBennoi BH6OPKH, HCNOAL3YIOW Bl « BCIOMOTaTeAbe
uylob NAOTHOCTL pacnpesenenus». B kauecTse oLeHku umrerpana [ =

= S @ (x) dx nNpHHUMAIOT
a

=1y 2&)
n st fx)

TAe N—4uHCAO HCHHTaHHMl; f(X)—nAOTHOCTH gacnpene.nenua «BCIIOMO-

rarefbHoi» chyyaiiHofi Beanuuusl X, npuueM S f(x)dx=1; x;—Bos~
a
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MOXHHE 3HauyeHHA X, KOTOphie pasHrpHBaioT Mo ¢opmyne
X
1

{ 1 ar=rn
a

Oyukunio f(x) XeaareApHo BHOHPATL Tak, 4ToGH OTHOWEHHE
f(x)/®(x) npH pasaTMysBiX SHAYEHHHX X H3MEHAJOCH HE3HAUHTENbHO.
B uacrHocTn, ecam f(x)=1/(b—a), nonyunm omuenxy /3.

B. Cnoco6, ocHopanHHI Ha MCTONKOBaHMH HHUTerpana KaK NJOIARH.
[lycte nopmnTerpaienas ¢QyHKiMs HeOTPHUATe/bHA W OTpaHHYeHa:
O @ (x)<<c, a aBymepHast cayuafinas Beanunua (X, V) pacnpeaenena
paBHOMepHO B mpsAMoyroJbHHKe D ¢ ocHoBanHeMm (b—a) ¥ BeicoTOM C.
Toraa aByMepHaa NJOTHOCTb BepPOSITHOCTH f(x, y)=1/(b—a)c ansa To-
yeK, npuHamaexawnx D; f(x, y)=0 BHebD.

B kauectBe olLieHkH HHTerpana [ = S @ (x) dx npuHHMalOT
a

»
I3=(b—a)c(ny/n),
rie n—obilee YHCAO CAyYafiHHX ToYeK (x;, ¥;), NpHHaMIexamux D;
ny—4HCJO CcNydallHHIX TOYEK, KOTOpHE pACMOJNOMXKeEHH foX KPHBOR
y=9(x).
I'. Cnoco6 «pmneaenns raaphofl wacru». B KayecTsBe OUEHKH HH-
b

Terpana |/ = S @ (x) dx npunumaior
a

n b
1="=0% tour—g @+ § (0 dr,
a

n i=1

TAe X;— BO3MOXHHE 3HaYeHHA caydafisoli Beanununl X, pacnpenesen-
HOfl paBHOMepPHO B HHTepPBajle HWHTETPHPOBaHHA (a, b), KOTOpHle pasbi-
rphiBaoT n% tdopmyae x;=a- (b—a)r;; Gynkuoua g (x) > @ (x), ApHUeM

HHTErpan Sg(x) dx MOXHO BHYHCAHTb OGLIYHBIMH METOAAMH,
a
734. BuiBectd dopmyay
n
21 P (x9)
It= (b_a)i-_n_,
roe x;=a--(b—a)r;, AaA OUEHKH ONpefe/ieHHOrO HHTe-
b
rpana I = S ¢ (x) dx.
a
Pemenue. Bseaem B paccMoTpenHe cayuaiinylo Beamsuny X,
pacnpenefiesinyio pDaBHOMEPHO B HHTepBajle HHTerpupoBanus (a, b) ¢
naoTHOCTLIO f(x)=1/(b—a). Toraa MareMaTHueCKOe OXHAaHHE
b b
1
Mig (1= {o0ar (9 er=g2 [ perr e,
a
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Orciona ’
{ o ax=0—aueu.
a

3amennB maTeMaTHueckoe oxHpanue M [ (X)] ero ouetikoi — BBGOpOU-
HoOfl cpeaHel, MOJNYyUHM OLEHKy HCKOMOTO HHTerpana

n
D @ (x)

/{'=(b_a).‘_=_1n__,

rae X;—Bo3MoxHble 3nauenus X. Tak kaKk cayvaiinas seanunna X
pacnpenenesa paBHOMEPHO B HHTepBase (@, b) ¢ maoTHoCTBIO f(X) =
b

1
b—a

= 1/(b—a), T0 x; pasurpuBaoT NMo Gopmyae de=r, (cM. § 3,

a
npaeuo 2). Orciona x;=a-(b—a)r;, rae r;—cayuafinoe uyucio.

735. Hafitu: a) ouenky /i onpeneqeHHOro HHTerpaJja
3

! =S(x+l)dx; 6) aGcomoTHyo morpemHocth |[—/*|;
1

B) MHHHMAJIbHOE YHCJIO HCMBITaHWH, KOTOpble € HaJexHO-
cteio 0,95 oGecneuar BepxHiolo rpaHuny owu6ku 6=0,1.

Pewenune. a) iicnoabayem ¢opmyay

n
D o)
* _ i=1 ,
Iy =(b—a) E—
ITo ycnosuio, a=1, b=3, ¢ (x)=x-1. Ilpumem zas npocToTHl unCAO
Herbitaniil n=10. Torna oneska

10 10
D (xi+1) > 1)
. izl —=9,i=]
Ii=(3-1) ) 2 10 ’
TRE BOSMOMHEIE 3HAYEHHS X; Pa3birphiBalOT No opMye x;=a+ (b—a) ri=
=14 (3—1)ri=142 ' '
PeaysbTaThi fecsiTH HCNBITaHHA npuenens B Ta6a. 63. Cayyafinnie
YHCAA r; B3ATH M3 TaGANIEl NPHJOKeHHS 9

Ta6auuna 63

..c..'l?':ﬁ‘.ia ef ! 2 3 4 5 6 7 8 9 10

re 0,100|0,973/0,253/0, 376{0,520/0, 135|0,863)0, 4670, 354|0,876
x;=14-2r; [1,200]2,946}1 ,506[1 , 752|2,040|1 ,270}2, 7261 ,934|1 ,708|2, 752
o(x;)=x+1{2,200{3,946}2,506{2,752|3,0402,270|3, 726]2,934|2, 708/3, 752
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H3 ta6a. 63 naxonum 2([) (x;) =29,834. Hckomas onenka
1} =2.(29,834/10) =5,967.
3

6) lNpuusas Bo BHMMaHMe, 4TO /= S (x4-1) dx=6, nafinem aGco-

1

JIOTHYIO morpetHocts |6—5,967 | =0,033.
8) Haiinem aucnepcuio yepemusiemoft dpynxumn ¢ (X)=X-4-1, yun-
THBafA, 4TO cAyvyafiHas pesnyuHa X B HHTepBaje mHTerpHpoBaHusa (I, 3)
pacnpelenesa pasHoMepHO M ee JAucnepcus D (X)=(3—1)3/12=1/3

(cm. 3anauy 315):
0?=D (X4 1)=D (X)=1/3.

Hafinem MHHEManbHOE UHCAO HCOBITaHHA, KOTOpHiE € HAajeX-
HocTeio 0,95 ofecnevar BepxHioio rpanuuy owHG6kH §=0,1. Ha pasen-
crea @ (£)=0,95/2=0,475 no Ttabauue nPHAOKEHHS 2 HAXOUNM
t=1,96. Hcxomoe MHHHManbHOE YHC/IO HCOBITAHHMI

n=(2.62%)/6% =(1,96%.(1/3))/0,12 = 128,

736. B kauecTBe NMpPHGJIHKEHHOrO SHAYEHHS HMHTErpaJa
¥y Do)

I= S cosxdx npunaATta oueHxa /T =(b—a) - = Hai-
0

TH MHHUMAJIbHOE UHCJO HCNBITAHHA, HPH KOTOpOM € Ha-

ZexHoctbio 0,95 BepxHan rpaHuua omH6kH 6=0,1.
Pewenne. Hafinem aucnepcuio ycpeansieMofi pyskuun ¢ (X) =

= c0s X, yuntbiBad, 4TO Ciayuafinas eejqnuyuHa X pacnpejeseHa pasHO-
mepHO B HHTepBase (0,7/2) ¢ naoTHOCTbIO f (x) =2/m:

9 n/2 9 n/2 2
o’=—-§ cos’xdx—[—§ COSJCdx] =0,09.
n n

H3 pasencrsa @ (f) =0,952=0,475 no Ttabiuue nNpuIOKeHH 2
naxoaum f=1,96.
HekoMoe MHHHMaAbHOE YHCAO HCMBITAHMM

n=(¢3.0%)/5% =(1,962.0,09)/0,13 = 35.

737. B kagectBe nNpuUGMHKEHHOro 3Ha4Y€HH HHTErpaJa
/2

I=S sinxdx npunsata oueHka /{. Halith MHHuMaJbHOe

0
YUCAO HCMbLITAHHH, NPH KOTOPOM ¢ HajexHocThio 0,99 Bepx-
HAR rpaHuua owu6bku & =0,05.

738. Ha#tu a) oueHky /7 onNpeneseHHOro HHTerpasa

6
Sx* dx; 6) mucnepcuio ¢® ycpenHseMolt dpyuxkuuu @ (X)=X?
2

B) MHHHMaJIbHO@ 9HCJIO UCTILITAHKUA, KOTOphE C HAaJEKHOCTBIO
0,95 o6Gecneyar BepxHiol0 rpaHuuy omu6xu 6=0,1.
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Ykasauue®). Jaa onpenesenHocTH B3aTh 10 caydafiHHX gucen
C TPeMs 3HaKaMH Tocje 3anfAtofi H3 TaGAHUW NpPH/IOKEHHA 9, HauHHas
¢ mepBofi CTPOKH CBEpXY.

| 739. Hafitu: a) oueHKy /i onpepesieHHOro uHTerpaJa

bge" dx; 6) mucnmepcuio 0® ycpegHaemolt ¢yHkuuu @ (X)=eX;

B) MHHMMaJbHOE HUMCJIO HCHBITAHWA, NPH KOTOPOM C Ha-
nexHocteio 0,95 BepxHAs rpaHuma omubku 6 =0,02.
740, Hafitn oueHky onpeiesieHHLIX UHTErpaJios:

/4 4 d
a) f tgrxdx, 6) Jﬁ%
0

741. Hailitu: a) OueHKY /; oOmpejesieHHOr0 HHTErpaJa
n/2

§cosx dx; 6) wucnpaBJeHHYI0 AHUCNEPCHIO YycpeaHsaeMoi

¢yuxuua Y =cos X no panHeM 10 ucnuiTaHuf.
Pewenue. a) Pastirpaem 10 BoamMoKHHZX Szauenufi X no ¢opmyie
£;=0 (5/2) r;=1,571 ry.
PegyJsbTaTt HCnMHTanHl npuBeAeHH B Taba. 64.

Ta6nuna 64
geocmeb v |2 s s e 7| s | 9|0
1 0,100[0,973]0, 2630, 3760, 620]0,, 135/0, 8630, 467{0, 3540, 876
xi=(n/2) ri |0,167|1,529]0,398l0,591)0,8170,212]1, 366|0,734)0, 556]1,376
4i=0 (xi)=
=cos i 0,988[0,042|0,922]0,830]0, 684|0, 978]0, 213]0, 7420, 849]0, 194
s [0,976[0,002]0,8500,689]0,468]0, 956[0,045(0,551)0,721]0, 038

YuuTHIBas, 4TO 2u;=6,442, HafilleM UCKOMYIO OLeHKY HHTerpaJa:
I} =(7/2) (6,442/10) =1,01.
6) Haiinem ncnpasiennyio aucnepcHio ycpeausieMofi ¢pyHKunm:

amity [z -E2)]

Hcnoabaya TaGa. 64, mahnem: D, u;=6,442, D u} =5,206. Yumrusan,
gyto n=10, monysuM HCKoMyi0 Aucnepcuio §*=0,127.

*) Bro yKasaHHme OTHOCHTCS KO BCEM ROC/AEAYIOUIHM 8ajauaM,
B KOTOPHX YHCNO HCMHTaHHA He yxkaszano. Maanoe u4ucio HenHTaHuR
B3SATO ANA HPOCTOTH,
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Tounoe snaueHwe xucnepcHH ycpepHsieMmofi ¢yukuun pasuo 0,09
(cm. sapauy 7386),

. 742, Hahtu: a) oueHky /i onpeaeieHHOro wWHTerpaJfa
T,

Ssinxdx; 6) HCNpaB/JeHHYIO JHCIEPCHIO YCpeRHAeMO#H

0
¢yskuud Y =sin X nmo panHmM {0 ucnuitaHuil.
11

743. Hafiru ouenky /* unrerpana / =§de(x+y) dy.

X
IMpoussectu 10 ucnerranufi.

Pemenne, O6racts HHTErPHPOBAHHA OrpaHH4eHa JAHHUHAMH
g=x, y=1, x=0 u, oueBHAHO, MPHHANMNEKHT eAHHHIHOMY KBaAPaTy.
Mnomans obinacty KHTErPHPOBAHHS (MPAMOYFOABHOTO TPEYrOJbHHKA)
S=(1.1)/2=0,5.

Hcnoassyem q:opuyn* .

2 F &1 92) / Fxs, 9

= 1 =
Pr=s .t N =0,5% — )
rie N-—uucio cayqgafiunx touek (r;, g§;), KOTOpHe MpHHajnexkaT obia-
CTH HHTErPMPOBAHHA; y STHX TOWEK ¥;=>X; (NpH KaXJAOM MCNHTAaHHH,
B KOTOPOM 3TO YcJIOBHe BHNOMAHAETCA B CueTYHR N SanuCHBAIOT eRu-
Huuy). [lapy HesapHCHMHIX CcAy9afiHHX gHcen (%7, g;) GepeM H3 TaG-
JIMUN TPHJIOKeHHs 9, HauHHas c mepBof CTPOKH CBepXy. PeayJbraTh
10 ucnbiTanufi npuseerH B Ta6a. 65.

Ta6aunua 65
c
ncamraun 1 x 7 y‘;‘;‘“:'; Py op=xpro

1 0,100 0,973 i 1,073
2 0,253 0,376 1 0,629
3 0,520 0,135
4 0,863 0,467
5 0,354 0,876 1 1,230
6 0,809 0,590
7 0,911 0,737

8 0,542 0,048
9 0,056 0,489 1 0,545

1o 0,474 0,296

p 4 3,477

4
Us tabn. 65 naxoxum N =4, g [ (1, 9;)==3,477. Noxncrasus sra
{=

gucaa B Gopmyay (s), MOJAYYHM HCKOMYIO OLEHKY:
1"==0,5.(3,477/4) =0,435,

1* 823



CpasHuTteabno 6oJIbIIOe pacXoXAeHHE NOAYYEHHOH OUEHKH c TOY-
HHM 3HaueHHeM [=0,5 o6BpAcHAeTCA MaJbIM YHCJAOM HCnMbITaHHA.

744. Hahta ouenxy I uHTerpaJos:
1 1 Vi-s

a)él:dxxslf""iy’; 6) §dx 5 llfl—:xt—ady;

B) §de er/vdy; r) ‘S{dx Sl'dny__l_y_?:_z__F_l_;
0 0

V% 0

1 1 lex=~y
I) de § dy § xyz da.
0

IMpoussectu no 10 ucnbitanuii. Caydaiinbie yucaa Gpatb us
TaGJHIE NPHJIOKEHHST 9 C TpeMs SHaKaMH IocJje sansaTod,
HauyHasl ¢ NMepBOA CTPOKH cCBepxy.

n
745, Boueectu dopmyay /3 =%Z?T§%2 IS OLEHKH
=1

onpenesieHHOro HHTrerpana [ = Sq>(x) dx, rpe f(x)—maor-
a

HOCTb paclipelieeHHs «BCTIOMOTaTeNbHOM» cayuaiiHof Besu-
quHel X B HHTepBaJje HWHTerpupoBanns (a, b); x;— BO3MOXK-
Hele 3HaueHHs1 X, pasbirpaHHble N0 H3BECTHOH NJAOTHOCTH
f(x); n—uHCIO HCNBLITAHUA.

Pewenne [lycts f(x)—mmoTHocTh pacmpeneseHHs HEKOTOPOR
cl.,uyqaﬁnoﬁ BeJHUHHH X B HHTEpBANe HHTErpHpOBaHHA (2, b), T. e,

S [ (x) dx=1. [lpencraBum HHuTerpas / 1ax:
¢ b

-— ‘p(—x) 3

/_§ @ . rean

Takum o06pasoM, nn'rer);(mn I npexcrasjeH B BHAE MaTeMaTHYECKOro
oxufanua GyHkunn F (X)=¢ (X)/f (X). B KadecTBe OleHKH STOrO Ma-
TEMaTHYECKOFO OXMHJAHHS, & CJE/I0BATENbHO PAaBHOrO eMy HHTerpana /,
gpuMeM BHOOPOUHYIO CPELHION

n
=g 2R
i=1 4
/e ¥;——BO3MOXHHG 3HaYeHAR CAyyafiHol sesHYHHH X, KOTOpHlE pasHr
pHBAIOT NO HSBeCTHOR MAOTHOCTH [ (x); n—4nCAO HCDWTanmfi, Uckomas
OLeHKAa [OoAydeHa,
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3ameruM, 4TO XKenaTeJabHO BH6¥8T5 f (x) Tax, 4To6bH MO BO3MOXK-
HOCTH otHomeHHe f (x)/| @ (x) | = const.

1
746. Haiitu ouenky /3 unterpana / =Se"dx.
0

Pemenne. Tak xak e¥=14x-+4..., To B Kauectse IIOTHOCTH
pacnpeResieHHs «BCMOMOraTejbHOA» caydafinofi BeNHYHHH X NpHMeM
1

¢yuknuio f(x)=C (14-x). Hs ycaosua CS(l+x) dr=1 nafinem
0

C=2/3. Hrax, f(¥)=(2/3) (x+1).
3anumeM HCKOMHIN MHTErpan Tak:

1
ex
l=§ m « (2/3) (x4-1) dx.

Takum ofpasom, wunTerpan / nOpejcTaBied B BHIE MaTeMaTHUECKOro
ex

KHAAHHA HKURH o B Kagyectee HCKOMOﬁ OUCHKH MNDHMEM

OMHIANHS QYHKURH (ormy o) P

BHOOpPOYHYIO CpefHIO (AJS1 MPOCTOTH OTPAHHYHMCA [HECATHIO HCNH-
TaHHSAMHR):

10 10
o 1 et _ ex
h =T'6‘=2'(—2/3)("x—1+l)—0’15 ;xl+l’ *)

rlie x;—BO3SMOXHHE 3HadeHHss X, KOTOpHe Haa0 PasklrpaTh No HSBECT-
HoRt mutotHOCTH f (%) =(2/3) (x4 1). Tlo mpaBuay 2 (cm. § 3), Hmeem

x{
@3 § r+ 1 de=ry.
0

Orcionia HaXolHM spHyi0 (OPMYJy IAA DAsHrpHBAHHS BOIMOXHHIX 3Ha-

genuit X:
xy=V 1F3r;—1.
B Taba. 66 npusenenni pesyabrath 10 Henbiramuil.
Ta6anna 66

ncnﬂgxg A 2 3 4 b6 6 7 8 9 10

rt 0, 100]0,973]0,253{0,376/0,520|0, 135]0,863/0,467)0,354]0,876

xf{=
=V1+3rj-1/0,140/0,980/0,326]0,459[0,600

ean=e! |1,160[2,664|1,385]1,682|1,822|1,203}2,445|1,7331,646[2,472
si+1  |t1.140[1,9801,326{1,459]1,600]1, 1861, 894|1,660[1,436(1,905
x]

0, 185{0,394]0,560]0, 436[0,905

Tl 1,009|1,346|1,044]|1,084|1,139}1,016/1,291]1,118}1,077[1,298
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10
€
CaoxuB gucia nocneaselt crpoxm Tabn. 66, noayuum ,SI b e
=

=11,42 Hckomasn ouenka B cnay (s) pasna /;=0,15:11,42=1,713,
747. Haftu oueHku [} onpejesieHHbIX HHTErpaJioB:

3 1 /2
a) S (x+1)dx; 6) S e** dx; B) S sin x dx;
1 0 0

4
dx

' )y q:( asanwue, [lpuuare B RKavecTse «BcnOM?ra)-renbg;)ﬁ ong?'{no%»
X, HKUHIO, COOTBETCTBEHHO paBHylo: a) (1/4)x; , H
B) (8/n’¥) x; 1) 1,002/(14 x). y ¢ +

748. BruiBectu dopmyay I;b=(b—-a)c(nl/n) A OUEHKH
onpefeneHHOro HHTerpana [ = S ¢ (x) dx, rze nmopnIHTErpajb-

a
Has QYHKUHSA HeoTpHllaTeabHa H orpaHnueHa (0 < ¢ (x) < <),
HCXOASl H3 HCTOJNKOBAHHA HHTErpaja Kak Niomany.

Pemenne. Bseiem B paccMoTpenne AByMepHYio CaydafiHyio se-
anuuny (X, Y), pacnpenenennylo pasHOMEDHO B HPSAMOYronbHEKe D
¢ ocHOBaHHeM (b—a) H BHCOTOR ¢, TIOTHOCTb BEPOSTHOCTH KOTOPOH
f(x, y)=1/(b—a)o. CocraBasomas X pacnpesiesena B HHTepBane
(a, b) paBHOMepPHO C NJOTHOCTHIO l/(b-—af’; coctapasfiomas Y pacmpe-
aeneHa B nHtepsade (0, ¢) ¢ naoTHocThio 1/c.

Eciu pasHrpaHo n Touek (x7, y;), TNpHHaANEXAMHX NPAMOYIOJdb-
HEKy D, H3 KOTOPHX nj TOYeK OKa3aJHCb TMOA KpHBOA ¥y =g (x), TO
OTHOLIeHHE MJIOWa4, onpeneasieMoft unterpatom /, K NJOMaAH NpSMO-
yroabHHKa D

b
S*P(x) dx
e &E'i'n

(b—a)c n
Orciona

b
S @ (x) dx=(b—a) c (nyn).
a

Takum o6pa3oM, B KauecTBe OUEHKH HHTerpajda / MOXHO MPHHATH
13 =(b—a) ¢ (ny/n).

2
749. Haiitu ouenky I3 uHTerpana S(4—x’) dx.
0
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Pemenne Hcnoabsyem gopmyay
I3 =(b—a) ¢ (ng/n).

B mnrepsane (0, 2) noxmuTerpadsHas QpyHKuus @ (r)=4-—1 ne-
OTPHLATENbHA H orpaHHueHa, mpHyeM ¢ (x) < @ (0)=4; caenosatenbHo,
MOXHO MPHHATH 0=4,

Beenem B paccmoTpenne asyMepHylo cayuafinyio seamuuny (X, Y),
gacnpep.e.nennylo paBHOMepHO B npsMoyroibHHke D ¢ OCHOBaHHeM

—a=2—0=2 ¢ BHCOTOA C=4, MIOTHOCT: BEPOSTHOCTH KOTOpOH
f(x.Py)=l/(2-4)=l/8-

aspirpaeM n=10 cayvafinux touex (¥;, ¥;), ;{pnume:xamnx nps-
MoyrosbHHKy D. YuuThBas, 9to cocrapasomlas X B uurepsase (0, 2
pacnpesieleHa papHOMEPHO € RJOTHOCTBIO fy (x)=1/2 B cocraBasomas
B HHTepBaJe (0, 4) pacnpesiesiena pasBHOMEPHO € MAOTHOCTBIO fy (y)=1/4,
pastirpaeM KOOPJiHHaTH cayuadHOH TOYkH (X7, y;), NpHHALAEKamed
npamoyronbHHKy D, no nape HeSaBHCHMHX CJaySafiHHX Yucen (ry, Rp):

1 x{ 1 gl
?Ide='t' T§dy=m‘

Orciona x;=2ry, gr=4R;. .
Ecan oxaxercsi, uTo gy < 4—xi, TO TOUKa (¥, §;) JNEXHT MOR
KpHBOA y=@ (X) B B «CUeTUHK ny» HANO ROGABHTL eNHHHLY.
PesysbTaTH jnecaTd HCNHTAHHA NpHBENeHH B TaGa. 67,

Ta6amna 67
nc&?ﬁpﬂ 1] =2 e |4+=2| Ri | yi=4ry 9 <4=x}
i
1 0,100 0,200 }0,040]3,960|0,973] 3,892 1
2 0,253 0,506 ]0,256)3,744]0,376| 1,504 1
3 0,620 1,040 |1,082}2,918(0,135| 0,540 |
4 0,863 1,726 |2,979{1,021}0,467] 1,868
5 0,354 0,708 |0,501{3,499]0,876] 3,504
6 0,809 1,618 |2,618)1,382|0,590| 2,360
7 0,911 1,822 {3,320/0,680|0,737| 2,948
8 0,542 1,084 |1,17512,825]0,048| 0,192 1
9 0,056] 0,112 (0,01313,987]0,489| 1,956 1
10 0,474 0,948 |0,899]3,101]0,296] 1,184 1

N3 rabn. 67 naxonmm ny=6, Hckomasn oueHxa HHTerpaia
I3 =(b—a) c(ng/n)=2.4.(6/10)=4,8.
4

750, Hafitu ouenky /3 uHTterpana 5%dx.

VYkasanne., llna onpenesennocTd B3ATh 20 nap caywafiHHX
9HCe]l C TpeMf SHaKaMM nocje 3amATod M3 TaGAHUM NPHJIOXKeHHS 9,
HauHHas ¢ Mepeofi CTPOKH CBEpXy.
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1
751, HaiiTn oueHky /3 uHTerpana Se"dx.
0

Ykasanune®, Jlas onpeaeitennoctr B3ath 10 map cayualinuix
uHces ¢ TPeMA 3HaKaMH MNocae sanAToli HS TaGAHUM NpHAOXKeHHR 9,
HaYuHasA C mepBofi CTPOKH CBepXy.

752, BoiBectn Qopmyay

" b
;=b%‘32 [o (x)—g (x)]+ S g(x)dx,
i=1 a

rae x;=a-+(b—a)r, g(x).b@_/q>(x), BJA OLEHKH HHTerpana

I=Sq>(x)dx.

Pemenune, Bpesem B paccmMoTpense caydafinyio Beauuuny X,
pacnpejieieHHYI0 DaBHOMEPHO B HHTepPBajde HHTerpHpoBaHus (a, b)
¢ nAOTHoetbio f (x)=1/(b—a).

HonyctuMm, urto Haiilena Takas OyHKuHA g(x), KoTopas «Ma.no
OTJIHYGeTCA» OT @ (X) W HHTerpaJ OT KOTOPO# MOMHO BBHIYHCAHTB, He
npuberas k Meroay Monre-Kapno. Torpma MareMaTHuecKkoe oXxupaHHe
pyHKUHH

b
F(X)=(b—0) [p () —g (X0 + { g (=) ax
pasno /. ¢
JDleficteutenbHo, yuH1HBas, 4TO BeMHYHHa X pacnpepeseHa B uHTEp-

Bajle HHTerpuposaHss (a, b) pasHomepHo ¢ nJjoTHOCTHIO 1/(b—a),
NOJy 9HM

b b
MIF01=6—a) | 10 (=g (] - gy - dx+ { g 02 =
a a

b
=Sq>(x) dr=1.
a

Takum o6pasoM, B KayecTBe OLEHKH MaTEMaTHYECKOFO OXHAAaHHA
M[F(X)], a cnemobaTeqbHO HHTErpasa /, MOXKHO NPHHSATb CpeaHee
apudmMeTHueckoe n 3HadeHult pyHkunu F (X):

b—a

n b
1= = Z [o(x)—g (xr)]+Sg(x) dx,
i=1 a

re X;—BO3MOXHHE 3HayeHHa X, KOTOpble pasHrpHBAOT N0 dopMyne
xy=a4-(b—a)r;.

753. Haiitu ouenky /; uHterpana | = S V14 x2dx.
0

*) 310 yKasaHnue OTHOCHTCS M K sanadam 754, 755.
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Pemenune. Tak kak Y I14x2=14(1/2) 221 ...(|x|<1), TO
npuMeM g (x)=1-4(1/2) x2. Torpma, nonarasa uucio wcnurauui n=10,
HMeeM OlEeHKY .

10
« 1 1 o 1
,‘='—°:21 [|/_1+xg —(1+34)] -|-§ (143 #)en
BLino/HNB siieMeHTapHHe npeo6pa3oBaHHsA, NOMYYHM
10
1 1
"'=2"°,S1 [VTFF—4]+5- ()

Yuutnigas, 9to a=0, b=1, BO3MOXHHE 3HaueHHA X; pasHrpaeM no
tdopMyne x;=a--(b—a)r;=r;. Pesyaprat pHUHCACHHE npHBEAEHH

B Taba.
Ta6auua 68

ncnﬂg::gn i ! 2 3 4 5 6 7 8 9 10

xeri 0,100|0,973|0,2563|0,376/0,520]0, 135|0,863{0, 467/0,364|0,876
x? 0,010/0,947/0,064]0, 141]0,270]0,018|0,745]|0,218]0, 125[0,767

l+xi’ 1,010|1,9471,064]1,141|1,270]1,018/1,745]1,218|1,125{1,767

v I+x? 1,005}1,395|1,032 1,068h.127 1,009|1,321|1,104|1,061|1,329

2V|+x§-x§|2.ooo 1,843]2,000]1,995{1,984[2,000{1,897}1,990]1,997|1,891

CaoxuB yucaa mocaefrned cTpoku Taéia. 68, nafinem cymmy 19,597,
fIOACTABHB KOTOPYIO B COOTHOIIEHHE (#), TMOJAYYHM HCKOMYIO OUEHKY
HHTErpana

I =(19,597/20)4 (1/6)=1,145,

3ameruM, 4TO TOYHOE 3Hadenue [=1,147,
1

754. Hafitn ouenky /; uHTterpana Se"dx.
0

Vkasanue. [lpunats oyukumio g(r)=1<4-x, Tak Kax e¥ =

=14x4-... .
755. Haiitu oumenky /; uHTerpana Se-x'/a dx.
0

Vkasanne Ilpuaats ¢yHKumO g(x)=1—(x2/2), TaK Kax
=¥ N=1—(x3/2)+... gl (*%2), Tak



Yacte naras
CNYYARHLIE ®YHKUMM

fnasa wecrtHaguaras
KOPPENAUMOHHASN TEOPUA CNYUARHLIX DYHKLMA

§ 1. OcHoBHbIe NOHATHSA. XapaKTePMCTMKM CAYUAHHBIX
Pynrymin

Cayuafinod ynxkyued X (f) HasuBaloT GyHKIHIO HecayyafiHoro apry-
MeHTa f, KoTopas MNpH KaXJIoM (pUKCHPOBAHHOM SHAYEHHH apryMeHTa
sisaserca cayqafinofi senuuntofl.

Ceuenuem ciyvalinofi ¢ynkumn X (f) HasuBamor cayuafinyio send-
YHHY, COOTBETCTBYIOMYIO PHKCHPOBARHOMY BHAYEHHIO apryMeHTa cayuafi-
Hoft QyHKUHH.

Peaausayuedd caydafinolt ¢ynxuun X (f) nasuparoT Hecayuaftnyio
$yHKIHIO apryMeHTa {, KOTODOR MOXET ORa3aTbCs paBHON caydafinas
GyHKIHA B pe3ysbTaTe HCMNHTaHHA.

Takum o0pasoM, caydafinyio QYHKIHIO MOXKHO PacCMaTpuBaTh Kak
COBOKYNHOCTb cAydqafinbx sesmuun {X (f)}, saBHcAWHX oT nmapamerpa ¢,
WIH KaK COBOKYMHOCTb €€ BOSMOXHHX peasnH3sauuil.

Xapaxmepucmuxamy cnyuafinofi GYHKUMH HaSHBAOT € MOMEHTH,
KOTOpHE SBAAIOTCA HecAyualHbIMH GyHKIHSAMH,

Mamemamuseckum oxcudanuem cayqadinofi pynxyuu X (1) nasuBaior
HecAyqafinyio GYHKUHIO My (f), sHaveHHe KOTopofi NMPH KaxjoM ¢ukCH-
POBAHHOM 3HAYEHWH apryMeHTa DaBHO MaTeMaTHYECKOMYy OXHJAHHMIO Ceye-
HHSl, COOTBETCTBYIOIIEro STOMY 3Ke GHKCHPOBaHHOMY SHaUEHHIO apryMeHTa:

my (=M [X (1)].
CpoficTea maTemaTHYeCKOro OXHRauns cay4afinoll ¢pyaxunu. Cso -

ctBo 1. Mamemamusuecxoe oxcudanue Hecayvainod pyrxyuu ¢ (1) pasro
camoll necaywalinod cynxyuu:

Mip ()=o)

CeofictBo 2. Hecayqadnod mnoxcumers ¢ (f) moxro ewnocume
83 SHAK MAMEMANMUHecko20 OxCudanus:

Mio()-X(O)1=0()-M[X (1)) =@ (1) -m (1).

CeofictBo 8. Mamemamudecrkoe oxcudanue cymms: deyx cayvail-
HOX (DYHKYUL PABHO CYMME MAMEMAMUYecKUx 0N Udanutl caazaemoix:

MX ()+Y ()] =my ()4 my (2).

Csoficte0 MOXKHO 0GOGIIHTD Ha n cjaraeMuHxX GyHKuUuA:
n n
M [21 x,(t)] = 2‘ m, (7).
{= i=

Caencreue. Ecau X (t)—cayadnan pynkyus, ¢ (i)—-necay-
walinaa ynkyus, mo

MIX @) +o=ms () +o ().
Hucnepcuell caywalnol dynryuu X (f) HaswBaloT HecayyafiHylo He-
orpruateapnyio dynkuuio Dy (f), SHaueHHe KoTOpoll NPH KaXKAOM PHKCH-
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POBaHHOM 3HAaYeHHHW apryMmenTta ! PaBHO AHCTIEPCHH CeYEHHsS, COOTBETCT
BYIOIlEro STOMY Xe (PHKCHPOBAHHOMY 3Ha4eHHIO apryMeHTa:
D, ()=D[X (1)].
Cpedrum rsadpamuseckum omxaoHeruem caydalnol Qynaxyuu Hasee-
sarom xsadpamusili Kopenv u3 ducnepcuts:

O (1))=Y Dx (1)

Ceofictea amcnepcun cnyuafino#t ¢ynxuun, Ceoftcrso 1. Hue-
nepcus Hecayqalnod pynxyuu @ (1) pasna tyaw:
De()=0.
CeoficrBo 2. [Qucnepcus cymmer caydailnold pynxyuu X (¢) u
Hecayualinoldl Pynxyuu @(t) pasna Oucnepcuu cayuainod dynkyuu:
D [X(®) + @ ()] = D(0).
Ceoficteo 3. Juenepcus npouseedenus c:awadnoa tpayuxquu X()

Ha Hecayuaidnylo dynkyuo @ () pasna npoussedeturo xeadpama Hecay-
4alino20 MHONCUMEAR Ha Oucnepcuro cayainod dyrKyun?

DX (t)-@ () =9 (t)-Dx (¢).

Uenmpuposannoll cayualinoll ¢ynxyuell HasHBAIOT PasHOCTb MEXAY
cayuafinofi ¢pyHRuHeli H ee MaTeMaTHUECKNM OXHAZHHEM:
X=X —m, ().

Koppeasyuonnoli Pynryued cayuadnod ¢ynxyuu X (f) HasusaioT
Hecayuafinyio dynruuio K ({1, f3) NByX He3aBHCHMLIX apryMeHTOB {{ H
{5, 3HaUeHHe KOTOpO#l MpH KaxJofi nape PHKCHPOBAHHHX SHayeHuH apry-
MEHTOB DAaBHO KODPENANHOHHOMY MOMEHTY CeueHHH, COOTBETCTBYIOULMX
9THM Xe GHKCHPOBAHHLIM SHAYEHHAM apryMeHTOB:

Ky (t1, t)=M X (t2)- X (t)).

[lpu pasHbix Mexpy coGofi SHaueHHSAX apryMentos f{={fy=={ KOp-

pensluHoHHas ¢yHKUMA chywafinod (yHKUHM paBHa XHCIEPCHH 9TOR

byHkuHn:
Ky (t, 1)=Dy (1)
Ceofictsa koppemsiuronnoft ¢ynkuun. Csoficreo 1. [Tpu nepe-
CMAHOBKE AP2YMERMOB KOPPEeARYUOHHAR (PYHKYUR He usmenaemcs (c8od-

CMeo cumMMempuu):
Kx (t1, ta)= Kx (22, t1)s

CeofictBo 2. [Tpubasrenue x cayualinoi dynxyuu X ({) xecay-
yalnozo caazaemozo0 () He usmeHsem ee Koppessyuonrol dynxyuu:
ecaw Y ()=X (t)4-¢ (), 10

Ky (t1, t))=Ky (t1, ta)s

Ceoficteo 3. [Mpu ymuowenuu caydatnod dyrxyuu X (f) na
Hecayuadnoid mHowcumeas @ (1) ee KOppessYUOHHAR PYRKYUR YMHONCaemCH
Ha npouseedenue ¢ (£1)-@(ty): ecau Y (t)=X (1)-¢ (f), mo

Ky (t, t)=Kx (t1, 19)-9 (t1) @ (¢2).

CeofictBo 4. Abcosromuas eeausuna Koppeanyuounoll dyHkyuu

He npessiusaem CpedHez0 2eoMempusecko20 ducnepcull coomsemcmeyouiux

ceverul:
Ky (t1, t) << VDx (21) Dy (t9).
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Hopmuposanrod xoppeasyuotnod yuxyued caysadnod dyukyuu
X (¢) HaspiBAIOT HecayuafiHyio (YHKUMIO ABYX HE3ABHCHMHIX MepeMEHHHIX
{i B 1y, 3HaYeHHe KOTOPOA mpH KaxIof mape GHKCHPOBAHHHX 3HAUEHHA
apryMeHToB paBHO KOS(GHUHEHTY KOPPENALMH cedeHHH, COOTBETCTBYIO-
WHX 5THM K€ GHKCUDOBAHHHIM SHAYEHHAM apryMeHTOB:

by gm el t) Kt
Px (i, 13 0, (t1) 0. (t) VKe(f1, t1) VKy(ls, 5)

AGcomoTHasi BenUNMHA HOPMHPOBAHHON KODPPENSUHOHHON (YHKUHH
He TpeBbILAaeT EAMHHUBL |py (¢, fg) |1,

Bsaumnod xoppeasyuonnold dynxyued dsyx cayuadnsix gynkyuli X ()
'Y () Ha3uBalOT HeCAyuaAHYIO PYHKRUHIO Ry, (f1, f3) ABYX He3aBHCHMBIX
apryMenToB /y H !5, 3HadeHHe KOTOPOH mpH Kaxjof mape GpuKCHPOBAH-
HHX S3HayeHRH apryMeHTOB DaBHO KOPDENALHOHHOMY MOMEHTY CeueHMil
obeux GyHRUMA, COOTBETCTBYIOMHX STHM 3Ke (GPHKCHPOBAHHHM SHAYECHHSIM

apryMeHTOB:
Rey (b, t)=M[X (1)) ¥ (t3)].
Koppeauposanneisu Ha3biBalOT HBe caAyyafiHe GYHKUHH, €CaM uX
B3aHMHafl KOPPeASUHOHHAs QYHKUMA He paBHA TOXAECTBEHHO HYJIO.
Hexoppesuposannbimy Ha3bBAOT ABe cAydafinbie ¢GyHKIHH, B3aHM-
Hasl KoppelsuHOHHAA (GYHKUMS KOTOPHIX TOMKJAECTBEHHO PaBHA HYJIO.
Csofictsa Bsanmno#t koppeasunonnofl ¢yukuun. Ceoficteo 1.
Ipu 00HOBPeMeRHOL nepecmarHosKe UHOEKCO8 U QP2YMEHMOS 63AUMHAR
KOpPEARYUOHHAR (PYHKYUR He U3IMEHAEMCR:

ny (i, t!)=Ryx (ts, 1)

Csofictao 2. [Ipubasrenue « cayuaiinos dynxyuan X (£) n
Y (f) uecayuwadnowx crazaemoix @ (£) B b (¢) He usmensem ux esaumrod
KoppeasyuonHoll ynkyuu: ecau

Xi(t)=X({O)+o @) Y1 ()=Y (O)+b @),

Rx‘yl (t1, tl)=er (1, t9).

CeofictBo 3. [llpu ymnomenuu caywaidnsx ynxyud X (f) u
Y (t) na necayuadinoe mroxcumeau, coomsemcmsenro @ (£) v (¢), ssaum-
HAR KOPPEARYUOHHAR PYHKYUA yMHONKaemes Ha npoussedetiue § ((1) Y (£e):

ecay
X1(0)=X@0)-90, Y1(O)=Y (O)-9(¥),

Ry y, (t1, t) =Ry (t1, ta)-@ (1) b (to).

CeoficTBo 4. AGCOAOMHAR BEAULUHA B3QUMHOL KOPPEARYUOHHO
Pynryuu 08yx cayualinox Pyrxyud X () n 'Y (t) ne npessuuaem cpednezo
2eomempuiecko20 Ux Oucnepcul:

| Rzy (t1, ta)l < V Dy (71) Dy (a)-

Hopmuposannod esaumnod xoppessyuonrod dyrxyuell AByx cayvai-
HuX GyHkuud X (f) u Y (f) nasuBalor HeclydafiHyio GyHKLHIO ABYX
He3aBHCHMbIX apryMeHTOB #{ H fy:

Rey(t, t) _ Ray(ts, t)

O: ()0, (f)  VDy(f) VD, (fa)
AGconioTHasi Be/IHYHHA HOPMHPOBaHHOH B3aUMHON KoppeasLBOHHON
GyHKRUEE He MpeBHINAeT eJMHHUBL |pyy (f1, fs) |<< 1.
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756. Cayuafinaa ¢yuxuua X (H)=(2+1)U, rae U —
cayuafiHas BeJMYMHA, BOSMOXKHEIC SHAYE€HHS KOTOpO# MNpH-
Hajsexatr unrepBany (0,10). Hahitu peannsanuu ¢yHkuud
X (f) B mBYX HcnbiTaHMAX, B KOTOpHIX BeqmuuHa U npu-
HAJa 3HaYeHHd; a) u,=2; 6) u,=3,5.

757. Cnyuaiinas ¢ynkuus X (f)=Usint, rane U —cay-
yaftHaa BesnuuHa. Hafitn ceyeHus X (f), cooTBeTcTByIOMIHE
qucgpoaaﬂﬂum 3HaueHusM apryMeHra: a) {, =mn/6; 6) {,=
= m/2.

768, doxasaTb, YTO HECJAYUAMHHEI MHOMXKHTEJb MOXHO BHI-
HOCHTb 32 3HAK MaTeMAaTHYECKOro OXKUAAHHSA:
MIX (1)-9()]=0(t)-m, ().

759. Hafith MmaTeMaTHuecKoe OXKHAaHHE caydaiiHof QyHK-
unnUX (t5)=Ue’, rne U —cayuafiHas BequuuHa, npudyeM
M(U)=o.

760. HokasaTh, 4TO MaTeMaTHYeCKoe OXHAaHHE CYMMBI
IBYX cJyd4adHbIX (YHKUHA DaBHO cCyMMe MaTeMaTHYecKHX
OXHAAHHA caaraeMblx:

Ykxagsanne [lpuasTe BO BHHMaHHe, 4TO NpH MmoGoM (HUKCHpPO-
BaHHOM 3HAYEHHH apryMeHTa Ce4€HHe c.nyqaﬁnoﬁ q)yuxunn eCTh Cle‘laﬁ-
Hasa BeJUYHHA,

761. Hafith maTemaTH9eCKOe OXKHAAHHE caydafiHoh ¢yHK-
wuu: a) X (H)=Ur4+2t+1; 6) X (¢)=Usindt+Vcosdt,
rae U u V—cayuaiiibie BeauunHol, npuueM M (U)=M (V) =

762. oxasaTb, 4TO KOPpeJNsAUHOHHAR (YHKUHA caAydail-
Holi ¢ynxuuu X (f) paBHa KoppensuHOHHOH QYHKUHH LEHT-
. pupoBaHHOH cayyahHoOR QyHKUHHM: X=X (H)y—m,(2).

763. JokasaTh, 4TO IIpH PaBHBIX MexAy coGoli 3HAYEHHA X
apryMeHTOB KOppeNAUHOHHAA QYHKUuA caydadHOA QyHKUHM
X (1) paBua ee aucnepcuu: K. (¢, t)=D,(?).

YKasaHHe, anHﬂTb BO BHHMaHHe, 4TO, MO onpeneieHnio auc-
nepcun cayuafinofi Bemmunnn X, De=M[(X —m,)®]=M [(X)?].
764, Jlokasatb, 4TO OT NpuGaB/eHHR K caydafliHON QyHK-

uud X (f) HecayyaiHo# ¢yHkuuH @ (f) KoppeasuHOHHas
yHKUMA He H3MeHseTcs: ecad Y (f)=X (f)+o¢(f), To

K, (ty t)=K.(ts, t,).
Pemenne. Hafinem maTeMaTHUecKO® OXHMAaHHe:
my ()=M[X )+ O)]=m; ()40 ().
Hafinem uentpHpoBanHyio dyHKNHIO:
Y (@)=Y ()—my ()=1X O+ )] —~Imc () +o B =
=X (f)~my ()= X ().



Takam o6pasoM, ¥ (f)=X (¢).
HaiineM koppensiiHOHHYIO (GyHKUHIO *):

Ky=MI[¥ (t) Y (t)]=M[X (t) X (t)]= K
Hrak, K=Ky

765. HsBectHa koppensuvoHHasa ¢yHKuua K, cnydai-
Holl ¢ynkuuu X (¢). HafiTh koppessanuoHHYIO OYHKIHIO
cayuaitrolt dyukuun Y (f)= X (¢) 4-£2.

766. Jloxasartb, 4TO NpH YMHOXEHHH cAy4aiiHOH (yHK-
uud X (f) Ha HecayuafiHeli MHOXHTeaAb @ ({) KOppensAlHOH-
Haa ¢QyHKuua yMHOXaeTcs Ha npousBenerue @ (¢,)-9 (¢,).

767. WapectHa KoppenalHOHHAA ¢yHKUHUA K, caydadHON
¢yukuun X (f). Hafitn xoppesnsunornyio GyHKUHIO Caydail-
Ho#t ¢yukuun: a) Y ({)=X({)-(¢41); 6) Z({t)=CX(¢),
rae C—rnocrosiHHas.

768. Ilycte X (f)—cayuaitHaa ¢yHkuus, ¢ (f)—Hecay-
yafinas ¢yukuua. Iokasate: ecau Y (§)= X ({)+ ¢ (f), 10
D, (t)=D,(?).

Pemenne, Ilepsufi cnoco6. [lpn mobom ¢uxchpoBaHHOM
SHauYeHHH apryMeHra ceueHHe X (/)— cayyafinas BelHYHHa, @ (f)—no-

cToAnHoe uyncao, MasectHo, uTo npuGaBieHHe K caywaltHofi BeqMuuHe
NOCTOSHHOTO 9HCAA He H3MEHAeT ee IHMCMEPCAH, mnostoMy Dy, ()=

=D [X (t)4 @ ()] = Dy (2).

Topoft cmoco6. IlpuGaBnenne x cnysafinot Gynkuun necay-
uaftHOro CJaraeMoro He HaMeHseT KoppeAauHoHHOA dyHKunH: Ky, (14, {a)=
=Ky (¢1, {3). TIpn paBHBIX 3HaneHMsIX aprymeHroB noayumm K, (¢, f) =
=Ky (¢, t), unn oxonuatensuo Dy (t)=Dy (?)

769. Hseecrna aucnepcus D, (f) caywahHoR ¢QyHKuuH
X (¢). Haitu naucnepcuio cayqadino#t odynkuud Y (f) =
= X () +2.

770. HNano: X ({)—cayuafinas ¢ynkuun, ¢ (/) —Hecayyad-
Haa ¢ynxnus. okasats: ecan Y ()= X (£)- ¢ (£), T0 D, (¢)=
=q* ()-D,(})-

771. Useectna paucnepcus cayuahinoit ¢ynkuun X (2).
Haittu gucnepcuio caywaduoii dyukunu Y (¢£)= (¢ +3) X (¢).

772. Ha Bxoj yCHJAHTeNILHOTO 3BeHa NOjaeTcd caydalinada
¢ynkuua X (f), maTeMaTHUeCKoe OXHAAHHE M KOPpENsLHOH-
Hasd (YRKIUHA KOTOpOft H3BeCTHB: m({)=t, K, (¢, i) =
= e-%(=t* (o> 0). Hafiru: a) MaTemaTHyeckoe OXHAaHHeE;
6) KoppesqALHOHHYI0 (YHKIHIO BHXOZHOA caydahHoi QyHK-
unu Y (f), ecau xospduuueHT ycuaeHus k=>5.

Ykasanne. Ydects, 910 BhixoaHas ¢yukuus YV (f)=5X (7).

*» B orofi sagaue M B pAje NOCJAEAYIOWHX 3ajas LJs TPOCTOTH
sanucH cKoGKH ({f, fg) onmyuieHH.
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773. Jokasatb, YTO KOppe/ALHOHHAA QyHKUMA npousee-
JIEHHS JBYX UEHTPHPOBAHHLIX HEKODPENHPOBAHHHIX CJayyaii-
HbIX QYHKUHH paBHAa NpOMSBENEHHIO KOPPeNIAUUOHHEX PyHK-
Ml COMHOXHTENeR.

Pewenne. Ilyers Z (t)=)'( (1)}" (f). MaremaTuueckoe OxHJaHHe
NpON3BeNCHHSA HEKOPPEJNHPOBAHHLIX GYHKUHA paBHO NMPOHIBEAEHHIO MaTe-
MaTHYECKHX OXHAAHHUfl COMHOXKHTENEH, MOITOMY m,(t)=m;(l)mg. (?).
MareMaTiyeckoe oXHAaHHe /oGOl WeHTPHPOBaHHON $yHKuHH paBHO
HYyJ0, NO9TOMY m, ({)=0.0=0 #u, crenopartenbHo, Z(l):X (t)}"(t).

Hckoman Koppensannonnas QGyHkuus

Ke=MZ(t) 2(t)]=M([X (t0 ¥ (t0] [X (12) ¥ (1))
leperpynmupyeM COMHOXKHTENH MOX 3HAKOM MaTeMaTHYeCKOTO OXKHAAHHS:
Ko=M{ Xt Xt ¥ ¢ ¥ (1))

Yuurupas, 9ro sajanune QYHKHWH He KOPPEIHPOBAHH, MOAYYAM
Ke=M[X(t) X (t]- MY (1) Y (1)),
nm K,=K.K,.
Koppensaunounas ¢ynkuns cayvafimoi ¢yHKUWH paBHa Koppens-

usonHoOR ¢yHKuUHE HeHTPHpOBaHHOA GyHKuMH (CM. 8ajavy 762), nostomy
OKoHuatessHO HMeeM K=K : K X

774. JlokasaTh, YTO KOPpeJAUHOHHAA (YHKUMSA MpOUS-
BeAEHHA TpeX LCHTPHPOBAHHLIX HEC3aBHCHMBIX CJyda AHBIX
¢yukuufi paBHa NPOUSBEACHHIO KOPPENALUHMOHHBIX (PYHKIHH
COMHOXKHTeJeR.

775. Haittu: a) mMareMaTHYeCKoe oXHaaHue; 6) Koppeas-
HHOHHYI0O (YHKIHIO; B) NMCHOEPCHIO CAydadHOH d¢yHKuun
X({)=Ucos2t, rane U-—cayyaiiHas BenuuuHa, npHUEM
M U)=5, D({U)=6.

Pewenne a) Hallnem nckoMoe MaTeMaTHYECKOE OXCHAAHHE (HECTY-
vafiHLIli MHOXHTeJb cOS 2f BbiHeCeM 3a 3UaK MaTeMaTHUeCKOro OXKHAaHNA):
M[X ()] =M[U cos 2t] =cos 2t M (U)="5 cos 2¢,

6) Hafinem nentpHpoBanHyio GpyHKUHIO:

X (t)=X (t)—my (1)=U cos 2t —5 cos 2¢ = (U —5) cos 2.

HafizeM HCKOMYIO KOppeNALHOHHYIO yHKUHIO:

Ky (t1, ta) =M [X (t2) X (£2)] = M ([(U ~5) cos 2t4] [(U — 5) cos 21,]} =
== c082¢,c0s2f, M (U —5)3.
Vautusas, 910 M (U —5)2= D (U)=6, okonuatencHo umeem
Ky (t1,. ts) =16 cos 2f¢ cos 2.
p) HafizeM ncxomyioo RHCDEpPCHIO, A/l Yero MONONKHM [q=={g=="{:
Dy (t)=Ky (¢, t)=6cos?2t,



776. Hafitu: a) maremaTuueckoe OxHAaHHe; 6) xoppens-
LHOHHYI0 (YHKLHIO; B) ZAucnepcHio caydafiHoi (yHKUUH
X({)=Usin3t, rpe U—cayualinag BeJuuuHa, NpHYEM
M@U)=10, D(U)=0,2.

777. H3pectHa KoppesaauuoHHas ¢yHkuusa K, (i, I,) =
= {,t,+5t}t; cayqaiinolt pynkuuu X (f). a) Y6enutbc Ha
npuMepe npu {;=1, ¢{;=2 urto aGcontoTHasA BeJHYHHA KOPpe-
JAALHOHHOH (YHKUHH He NpEBHINAeT CpeNHero reoMerpH-
YeCKOro AMcCNepcuii CoOTBETCTBYIOMHX cedeHuil; 6) HaATH
HODMHPOBAHHYIO KOPPEJNALHOHHYI0 (PYHKIHIO ¥ BHYHCJIHTb
KO3Q(HUHEHT KOppeNfAlHy CeueHHH, COOTBETCTBYIOMIHX 3HA-
YeHHAM aprymeHtos f,=1, {,=4.

778. 3apaHa KoppensuHoHHaa GyHkuua K, (¢, f,) =
=, t,e-1t=t] cnyqaliHolt ¢ynxkuun X (f). Hafitu HopMmHpO-
BaHHYIO KOPPEJALUHOHHYIO (YHKIHIO.

779. HaiiTh B3auMHyI0O KOppE/NAUHOHHYIO QYHKIHIO ABYX
cayyafiubix ¢ynkuufi: X ({)=12U u Y(t)—t’U rae U —
cnyqafiHas BesquuuHa, npuyem D (U)=5.

PeweHnue HafineMm MaTeMaTHYeCKHEe OXHAAHHS:
me (H)=M(t2U)=m,, m,(t)= M (3U)=13my.
Hafinem nentpupoBanHHe QyHKUHH:

X O)=X(t)—m, () =12U —12m, =12 (U —my,),
Y (t)=Y (t)—m, (t) =3V — Bmy =13 (U —m,).

Haiinem B3anMHYyI0 KOppe/lAUHOHHYIO (yHKUHIO:

Rey=MX (t)Y (tN=M{[A U —mn][8 U —mp]} =
= 868M [(U —my)2\ =£113D (U) =5813.

Wrak, R,,=5tif.

780. HoxasaTth, 4TO B3aHMHan KOppe/SALUHOHHAS cbyuxuuﬂ
caydafHbIX q)yuxuuﬂ X (f) u Y (¢) paBHa B3aHMHO#H Koppe-
JAUHOHHOA (YHKUHH UEHTPHPOBAHHEIX by HKUHA X(@) u
Y (8).

781. HoxasaTh, 4TO NpH ORHOBPEMEHHOH NepecTaHOBKe
HHJEKCOB H apryMEHTOB B3aUMHas KOppeNRlHOHHAA (QYHK-
nua ABYX cnyqaﬁﬂux dynkuut He usmennetcs: Ry, (¢, )=
=Ry, (ty

752. 3ap.aﬂa B3aMMHas Koppe/aiHOHHAA GYHKIHA
Rx,,(tl, t,) =cos (af;+p?,). Hanucate B3auMHylo Koppess-
UHOHHYI0 QyHKuuI0 R . (15 £y).
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783. HaliTH HOPMHPOBaHHYIO B3aHMHYIO KOPpPeAALHOHHYIO
dbyHkuuio cayyadHux pynkuuit X ()=iUu Y (f)=(t4- 1)U,
rae U —cayvaiinas BeqnunHa, npudem aucmepcus D (U) =

= 10.

§ 2. XapaKTepHCTHKM CYMMbI CAYHAHHBIX (DYHKUMN

Teopema 1. Mamemamuueckoe oxcudanue CYmMb KOHE4HO20 YUCAQ
cayualinbx YRKYUA PasHO cy MMe Mamemamuyeckux oxudanud caazaemsix.
Chencreune Mamemamuueckoe oxcudanue cymmsr Cay4aunod
PyHkyuu U CAYHQLIHOT BeAULUHLL POBHO CYMME UX MLMEMAMUUECKUX 0HCU-
anud.

TeopeMa 2. Koppeaayuotan Pynkyus cymmst 08yx KOppesUuposaHHUX
cayuainbx yHkyud pasHa CyMme KOPPEARYUOHKLIX PYHKYUL Crazaemox
u 63auMHOI KOPPEAAYUORHOU (hyHKyuu, komopas npubasasemces 08axOb
(¢ pasnbim nopadxom caedosanus apcymenmos): ecau Z(t)=X (1) +
+Y (), mo

Kz (th, ta) =Ky (ti, L)+ Ky (¢, L)+ Ruy € i L2} Rey (fay 10).
Teopema o6ofllaercs Ha n NONapHO KOPPEJAHPOBAaHHHX (YHKUHIA:

ecnu ¥ (1)= 3 X; (1), 10
i=1

Kyt t)= 3 Ki(ty, t)+ 3} R, (ti, 1a),
i=1 i&]

xll

rae napsl HHAekcoB (i, j) BTOPOro cJaraeMoro ecTb pasMellleHHS H3
yucea 1, 2, ..., n, B39THX N0 ABa.

Caeacteue 1. Koppessyuonnas yHxyus cymmsl Hexoppeaupo-
BaHHOILX CAYHauNbX (YHKYUL pasHa cymme KOPPEeARYUORNHNX (yHnKkyu il caa-
2aemMbix,

Canencreue 2, Koppessyuonnas yusyus cayualinol cynxyuu
U HexOppeaupoBanHod c Hell CAy4adHOd eeAudUHB DABHA CYMMe KOppe-
ARKUOHHOL pyHryul cayualdnold dynxyuu u ducnepcuu caywadnod eeau-
YU,

784. 3ajaHm KOppeAsAlMOHHbIE H B3auUMHHIE KOppe/slM-
oHHple QyHKuMH caydaifiHeix ¢yHKuuh X (f) n Y (¢f). Hafitu
KOppeaslHoHHYI0 (GYHKUHIO caydyaldHodl ¢yHKuuH Z(f) =
= X ({)+Y (t), ecan paccMaTpHBaeMble QYHKIHH: a) Koppe-
JUpOBaHHl; 6) He KOPPENpPOBAHEL.

785. MsBecTHH MaTeMaTHUECKHE OXMRaHuA m, (f) =2t +-
+ 1, m,()=t—1 u xoppeasunoHHble QyHkuun K, =11,
K,=e-4(:-f)" HeKOPPEJHPOBAHHLIX CHAYYaHHHX QYHKUMH
X(t) u Y ({). Hafitu: a) matremaTHueckoe oxujanue; 6) Kop-
peNALHOHHYI0O QYHKUHIO cayyaknol dyHkuun Z (f) = X ({) +
+ Y ().

786. 3asaHbl KOppe/ISLHOHHbIE W B3aWMHBIE KOppeJsliH-
onHble QYHKIHH caydadnuix ynkun# X (f) u Y (f). Hahitn
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B3aHMHYIO KOPPeJALHOHHYI0 QYHKIUHIO CAYyYaHHBIX QYHKIU
U(y=aX(t) +Py (ynV()y=cX(t)+adY (¢), rnea, b, c, d—
MOCTOAAHHEE JeHCTBHTEIbHbIE YHC/IA.

787. 3ajaHbl KOPPe/ISILIMOHHBIE U B3aUMHLIE KOPPeJIALHOH-
Hble QyHKUHM cayysainbix GyHkuui X (¢), Y (¢), Z (¢). Haiitu
KOpPe/IALHOHHYI0O dYHKUHIO cayyahHON ¢yHKuuu U (f) =
=X ({)+Y ()+Z(f), ecan paccmaTpHBaemble (YHKLHH:
a) nonapHo KoppeaupoBaHH; 6) nomapHO He KOpPpPe/HpPOBAHEL.

n

788. Nloxa3sarb, yto dopmyay K, =‘_21 K., +i§l R ., AR

OTHICK2HHA KOPPENALHOHHOH (YHKIHH CYMMBEl Y (f) =
= ) X; (¢) n KOppeHPOBAHHHIX CAYYaHHEIX QYHKIHA MOXKHO
sanucatb B BHle K = D Ry

.

789. Hafith maremMaTtHueckoe OXMAAHHE, KOPPE/ALMOH-
HYI0 OYHKIHIO W RQUCNEpCHMIo cayvaiiHoll ¢ynkuum X (f) =
=Ut4Vt?, rpe U u V—HexoppeaHpoBaHHbE C/ydaiiHbie
BequyuHbpl, mnpuueM M U)=4, M{V)=7, D{U)=0,1,
D{y)=2.

¥ xa3auHe. [IpHHATL BO BHHMaHHKe, 4TO BeHunHb U 0V He KOppe-
JINPOBaHHI, MOITOMY HX KOppeNALHOHHBIA MOMeHT M [U —m,) (V—my)] =

790. HaifiTy MaTeMaTHYeCKOE OXKHJAHHE, KOPPEIALHOH-
HYI0 QYHKUWIO ¥ AMCnepcHio caydadHolt dyHkuun X (f) =
=Usint+Vcost, rpe U u V-—HekoppenupoBaHHbIE CJy-
yaiinble BeJHYHHB, npuieM M (U)=1, M(V)=8, D(U)=
=D(({)=4.

791. Hafitru maTemMaTHuecKOe OXHAAHHE, KOPPEJAILHOH-
Hylo (yHKuUHIO W AHcnepcHio caydaitHoit QyHKuuM X (f) =
=Ucos2t4Vsint+41¢, rne U u V-——HekoppeaupoBaHHble
cayuaiiible BeqHuuHel, npuieM M(U)=1, M(V)=2, D{U)=
=3, D({V)=4

Yxasaumne. [lpnGasaenne Kk caydaiiHoft GyHKUHH HecayuafiHoro
cnaraeMoro ! He u3MeHsieT ee KOppeafuHoHHO# (yHKIMH, NOITOMY jAOC-
TaToOuHO HafiTH KoppeasnuoHHyio ¢yHkumo caydafinofi pyHkuun Y (1) =
== Ucos2/4Vsint.

792. 3apausl cayvainsie ¢pynkuuu X(¢)=U cost+Vsint,
Y (1)=U cos3t+Vsin3t, rae U uV—HekoppeanpoBaHuble
cayuafinble BeqHuuHbl, npuieM M (U)=M (V)=0, D(U) =
= D(V)=5. HaliTH HOpDMMPOBaHHYIO B3aHMHYIO KOppeJA-
UHOHHYI0 QYHKUMIO py, (¢, 1y).

793. Haiitu xoppensanuoHHYl0 QYHKIHIO cayydaiiHo#
oynxkuun X (£)=U, cos,t+V,sinwl4U, cosa,t+V,sinn,t,
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Tae o,, W,—nocrogHusle yucaa; U,, U,, V,, V,—nonapHo He-
KOPpeJIHPOBAHHbIE C/ydYaliHble BeJJHUHHB], IPHUEM HX MaTeMa«
THUECKHE OXMJAAHHS PaBHHl HYJ/IO, KHCNepCHH BeanudH Ujg
u V, pasuel D,, aucnepcuu Benuuud U, u V, paBuu D,.

§ 3. XapakrepucTHKI NPOM3IBOARHON OT CAYHAHHOM (DYHKIMK

loBopAT, 4TO MNOC/AEAOBATENBHOCTb CJAYYaiiHHIX BeMHWHH Xi, Xg,
eoey Xy Cx00umes 8 cpednexeadpamuurom K cayvafinoli sennuune X,
€C/IH MaTeMaTHueCcKoe OXHJaHHe Kpajpara pasHoctH X,— X CTpeMHTCH
K HyMO npu n—o0: M [(X,—X)?]=0. Cayuaiinyio Beauunny X Ha-
3BIBAIOT npedeaom 8 cpeduexsadpamuutom NOCNENOBATENLHOCTH cuayuadi-
HHX BeqnuuH Xy, Xp o0y X, ... 8 nHmyT: X=Lli.m. X,

Cayuafinyio ¢yukumo X (/) nasuBalor dudepenyupyemod, ecan
cywectByer Takas ¢yHkuua X’ () (ee HasmBaOT npPOUssoOHOd}, 4TO

Lim. M [’M%‘i(ﬁ-—x' (1)] =0.

Takum oGpasom, npouseodnod caywairod ynxyuu X' () HasblBaior
CpefHeKBaAPaTUYHEIR npejsesl OTHOWeEHHA mpupaumenua GyHKUHH K npu-
pauleHnio aprymenta A! npu Al — 0:

Lim X¢EA)—=X (@)
AL—>0 At
Teopema 1. Memesnamuseckoe oxcudarue npoussodrod X (I)=x

om cayuainod gynsyuu X (f) pasHo npoussodnod om ee mamemamude-
€K020 oxudanua:
m, (t)=my ().

X' ()=

Teopemy 1 MoXHO OGOGUIHTL: Mamemamuueckoe oxcudaxue npous-
800104 nopadka n om cayuadnod ynkyuuw pasHo npoussodHod 3Imozo
ace NOPAOKA OM ee MaMeMAMU4ecKo20 OMUOAHUR.

Teopema 2. Koppeasyuonnasa gyukyus npoussodHod om caysainod
dynsyun X (1) pasHa 8mopod cmewarHOd 4acmHod  npotssodnod om ee

KOppeasyuonnod Pynkyuu:
2K (t1, 15)

K:t (t1y ta)= 011015

Teopema 3. Baaumuana KoppesayuoHnas Pyrkyus cayuadinoll gynx-
yuu X (f) u ee npoussodnod pasna wacmuol npouseodHOi oOm KOppeAs-

yuonnod QPYHKYUL no coomsemcmeylowemy apeymenmy [ecau undexc x
sanucan Ha nepsom (emopom) mecme, mo Oudpeperyupyrom no nepsosy
(smopomy) apeymenmy]:

_aKx (tl'» ts) , _aKx (tl, 12)
Rx.'v (t1, ia)—T—, Rix (¢4, fz)——a_tl-

794. 3anaHo MaTeMaTHUIECKOe OXKHLaHHe m, (1)=1{34-2{-1
caydaitnofi ¢ynxuun X (f). HaliTu marematnHueckoe oxupa-
HHE ee NPOH3BORHOM.

795. 3ajaHo MaTeMaTHUeckoe oxuiaHue m, (f) =144
cayuaiiHolt ¢ynkuud X (f). Hafitu MatemaTudeckoe oxupa-
Hue cayvaitnofi dynxuun Y (f)=1X' () 4%
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796. oxasatb, YTO MaTeMaTHYeCKOE OXHJaHHe BTOPOIl
NPOH3BOAHOH OT ABaXAH AudrpepeHuUHpyeMOH cJayuaitHOH
¢yHxkuud X (¢) paBHO BTOpO/i NPOM3BOAHOH OT ee MaTeMma-
THUECKOrO OXHJAaHHA.

797. 3anaHa xoppeasuuoHHas ¢yHkuua K, =5e-¢:-f)*
cayuaiinoit dyHkuud X (). Haiitn Koppensauuonnyio dpyHk-
UHIO €€ NPOW3BOAHOH.

798*, 3apana cayudaiiHaa ¢yHxkoua X (f) =Ue3!cos2f,
rie U —cayuaiinaa Benuuuna, npuueM M (U)=4, D (U)=1.
Haiitu: a) MatemaTnyeckoe OXupaHue; 6) KOppeaslHOHHYIO
(YHKIHIO €e NMPOH3BOAHOM.

799. Ha Bxox auddepeHuupyomero 3BeHa NOCTYNaeT
cayuaitnas Qynkuua X (f), xoppensiuHoHHas (YHKUHA KO-
topo#i K, =[D,cos o (t,—¢,)]/(¢,+1,). Hafitu koppensauuon-
nyio QyHKuuio BrixogHoll ¢dyHkuun Y (£)= X' (f).

800. Ha Bxoa auddepeHunpyiomero 3BeHa nNOCTynaer
cnydaitHaa ¢yHkuus X (f) C MaTeMaTHYECKHM OXHAAHHEM
m, (t)=>5sin ¢ u xoppenauuonHo# PpyHKuUHMel K ,=3e~0:8(f- 1),
Ha#itu: a) marematHueckoe oxnpaHue; 6) KOppeNsALHOHHYIO
¢byHxuuio BhixogHo#l ¢yHkuuu Y (£)= X' (f).

801. [lokasaTb, 4TO B3aHMHafg KOppeJAUMOHHAA (YHK-
uua caydadnolt ¢ynxkuud X (f) M ee MpoWU3BOAHOA paBHa
YaCTHOH INPOU3BORHOH OT KOPPEeNALHOHHOA (YHKIHH noO
apryMeHTy, KOTOpBHI ¢COOTBETCTBYET MNpPOMSBOLHOM» [ecau
HHJEKC X CTOHT Ha MepBOM (BTOPOM) MecTe, TO Hano Aud-
¢epeHLHpOBATL 1O NEPBOMY (BTOPOMY) apryMeHty]:

d, 0
2) Ry =F%: 0) Ra =2

Pewenne. a) Ilo onpenedennio B3aNMHOR KOPpPEeAALHOHHOR
$yHKunH,

R (t, t)=MX (8) X (ta)).

MponaseseHue noj 3HAKOM MAaTEMATHUECKOrO OMHAAHHA MOMHO
NPEACTaBATb B BHJE 4acTHOA NMPOM3BOAHOA MO apryMeHTy fg:

dX(ta)_ 91X (1) X (1))
dig 0ty !

nostoMy R =M {O_E%X(lﬂ} )

YunteBas, uro onepaunn AWQEPEHUHPOBAHHA H HaXOMIEHHA Ma-
TEMAaTHYECKOTO OXUAAHHA MOXKHO MEPECTaBAATb, OKOHUATENBHO NOAYYHM

R._OMIX ()X (] _ 0K,
xx atg - otg ‘
6) Pekomenayem A0OKa3aTb CaMOCTOSITEAbHO.
310
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802. 3asanbl KoppeJisiuHOHHEIE YHKUHH: a) K, = e~ t:=1)%
6) K,=ttel++s, HaliTh B3auMHble KOppeasiuuoHHbie PyHK-
uud cayyannod ¢yskuuu X (f) u ee NpoH3BOAHOIA.

803. Mspectna B3auMHas Koppe/suHOHHAs (YHKUISA
R,; cayuaiinoit ¢pynxuun X (f) u ee npoussopnoit. Haiitu
KOPPEJALHOHHYI0O QYHKIHIO MPOH3BOAHOI.

804. HspectHa B3auMHas KoppensiuMoHHas (yHKUHS
R =1ti(t,4 1)elr+’ cayyaitnoit pyukuun X (f) u ee npo-
u3soaHoi. HaiiTH Koppe/nsiuHOHHYI0 QYHKUHIO NPOH3BOAHOM .

805. Hafitu koppensiiHoHH Y10 GyHKIHIO ciyyaiiHoil pyHk-
unu Z (8)=X (1) X" (¢), 3Has KoppeasHOHHYIO PpyHKuMIO K.

Pewenue. B cuny Teopemu 2 (§ 2), K2=K"+Ki + in+Rix-
YuutniBasg, 4TO KOppeJALHOHHAA (yHKUHA npou3sopHofi (Teopema 2)

_ OKx
k; = 31, 0ty

U B3aMMHbie KoppessalMoHHble dDyHKuuu (Teopema 3)
R, g, _Ks

x;.'=0_t’ 4 = oty '

OKONUATeNbHO NMOJNYUHM HCKOMYIO KOPPENSUHOHHYIO GYHKUHIO!

K, | 0K, 0K,
Ke=Kst+gr5.+a0, t o7, -

806. Haittn koppe/sallHOHH yIO PYHKUMIO cAydaiiHOR (yHK-
uun Z({)=X (f)+ X' (t), 3Has KOppeALUHOHHYI0O DYHKUHIO
K, =5e-tts=t*,

Y ka3 anue HcnoabsoBats sapauu 797 u 805.

807. IIokasaTb, YTO B3aHMHAas KOppeJsilHOHHas (YHK-
uMa ciaydaiiHoit GyHKUHH H ee BTOPOH MpPOHU3BOAHOH paBHa
YacTHOIt NMpPOH3BOAHON BTOPOro MOpPfAKA OT KOppENsILHOH-
HOit (QYHKUMH MO apryMeHTy, KOTOPEIi ¢COOTBETCTBYET»
NPOH3BOAHON [ec/iH MHAEKC X Ha NepBOM (BTOPOM) MecTe,
10 AuddepeHUHPYIOT KOPpesUHORHYI0 (YHKUHIO NO nep-
BoMy (BTOpPOMY) apryMeHty]:

02 02
R;x (¢4 tz)""‘%a:' in? (£, te)=7¢<§£'

808. 3anana koppeJsinHoHHasA GyHKUMa K, =e- (=13,
Haiitu B3auMHBle KOppeJsLHOHHble (QYHKUMH CJjydaHHO#
¢yukuuy X (f) u ee BTOpOii NPOH3BOAHOM.

809*. HaiitH Koppe/asauuoHHYI0 GYHKUHKIO ciydaiHo#
byukuun Y () =U () X )+ V () X' (), rre X ({)—nud-
¢depenuupyemas cayuaiiHag QyHKUHA, KOppe/saUHMOHHAH
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bynkuua kortopoit msBectia; U (f) u V (f)—mnecayuaiineie
dyHKIHY,

810*. 3anana KoppeasuuoHHas OYHKuMs caydaiHoil
bynkunu X (¢). Haiirn B3aumiyio Koppeasunonnyio ¢yHk-
nuio R,, cayvaiinbix ¢ynkuuit Y (f)=aX (£)4+bX'(t) u
Z(t)=cX'(t)+dX (t), rae a, b, ¢, d—nocTossHHLIE AeficT-
BHTEJbHBIE YHCJIa,

§ 4. XapakTepMCTHKM MHTErpana or CAy4Ha’HOH yHKUMM

Humeeparom om caysadnod Pyrxyuu X (f) no orpesky. [0, ¢] Ha-
SHBAIOT MpeAen B CPEAHEKBAAPATHYHOM HHTErPAJbHON CYMMH PH CTpeM-
JIEHHH K HYJIO YacTHYHOro WHTepBana As; MaKCHMaJabHOR AJHHH (mepe-
MEHHAasd HHTerpHpPOBaHHA 06o3daueHa uepe3 S, uYTOGH OTJAHUHTL €€ OT
npefiena WHTETPHPOBAHHA £):

t
Y ()=1im 3 X (s) As1=§ X (s) ds.

Teopema 1. Mamemamuuecxoe oxnudanue unmezpara om cayuaivod
QyHKyuU pasSHO UHME2PAAY OM €8 MAMEMAMULECKO20 OMUOAHUA:

t t
ecau Y (t)=S X (s) ds, To my, (t)=S my (s) ds.
0 0

Teopema 2. Koppersyuonnas ¢ynxyus unmezpasa om cayuatvod
dynrkyuu pasna 080dHOMY uHMEZPARY OM ee KOPPEeAAYUOHHOR (yrryuL:

t % 1y
ecan ¥ (:)=S X(s)ds, To K,,=S SK" (51, 5s) dsy dss.
0 00

Teopema 3. Bsaumnan xoppe/t;lquounan dynkyus cayqalnod ynx-
gquu X ({) B HHTerpaaa Y(t)=g X (s) ds pasna urmeepasy om xop-
peasyuontoll ynxyuu caywaauoa:) dynryuu X (1):

2
Rey={ K (t1, 9 ds.
0

811. 3Has MaTemMaTHueckoe oOXHAaHue m, (1)=232+1
cayyaiinoit ¢yHkuun X (), HaliTH MaTeMaTHYeckoe oXuza-
13

HHe uHTerpana Y (f)= S X (s) ds.

0
P ew en He. HckoMoe MareMaTHyeckoe OXHIAHHe

t t
m, (t)=S My (5) ds=S (Bs*4 1) ds=15+ 2,
[} 0



812, HafiTh MmaTemaTHYecKoe OXKHJAaHHe HHTerpaja

f
Y(t)=SX (s)ds, 3nan MaTeMaTHuecKOe OXHAaHHE CJydafi-

9
Holi dynkuun X (£): a) m,(f)=cost; 6) m, (f)=4cos’t,
B) m, (f)=t—cos2t.
813. 3anana cayuyaitHas dyakuna X (£)=Ue™ cosft,
rie U—cayuaiinas BeauynHa, npuyeM M (U)=05. Haiitu
{

MaTeMaTHYeCKoe OXujJaHue HHTerpania Y (f)= S X (s) ds.
0
Y kasanne. Hafitu cnavana my (¢).

814. Haiity MaTemaTHuecKoe OXKHJaHHe caydaiiHoll QyHK-
14
uun Y (f)= S X (s)ds, smasm cayuaiinyio dynxumo X (f):

0
a) X (t)=Ue%sint; 6) X ({)=Usin*{, roe U —cayuaiinan
BesHyuHa, npuyeM M (U)=2.

815. 3amana cayuaiinaa ¢yukuua X (¢)=U cosit, rae
U —cayuaiinas BesinuMHa, npyuueM M (U)=2. Hafitu mare-
MaTHYeCKoe OXHAaHWe cJyudafiHoli GyHKuuu

t
Y({)=( + 1) SX(s)ds.
0

816. 3anana koppesnsuHoHHas yHkuua K, (i, ¢,) =
= cos i, cos wf, cayyaiiHolt dynkuuu X (f). Hafitu: a) Kop-
peJsilHOHHYI0 QYHKUHIO; 6) AMChepcHoO HHTerpasa Y (f) =

t

= S X (s) ds.
0
Pewenne. a) Koppeasuuonnas ¢yHkuus mnuterpana Y (f)=
t
= S X (s) ds paBHa nBofiHOMYy HHTerpa/ty OT 3aZaHHON KOppeJsIHOHHOR
0
H:
$yHKUH - fis
Ky(t, tg) = S S Ky (51, S2) dsy dsg= S S €OS @S; COy ©Sy ds; dsy =
0 00

[}
1y ty

= S €0s 0§, ds; S cos wsg dsg =(sin w?, sin wl,)/03,
0 0

6) HalineM HCKOMYIO AMCIepCHIO, Asid uero B HalijeHHOR Koppenas-
uHouHON GYHKIHH NOJCKHM {;=1Iy=1:

Dy (t)=K, (t.1)=sin® ot/w?,
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817. 3aaana koppessunoHHas dyHkuus K, = sinet, sinot,
cayvaiinoli ¢ynkuun X (f). Haitu: a) xoppensiuHoHHyio
3

¢byHKuH0; 6) AHCNEPCHIO MHTerpaJja Y(t)=SX (s) ds.
0

818. Ha Bxoa uHTCrpHpymollero ycrtpolfictea mocrynaer
cayyahnaa ¢yukuus X (f), koppensiuHoHHasi GyHKUHA KO-
Topoit K, = t,¢,. Halitu aucnepcuio Ha BbIXoje HHTerpartopa.

YKaszanue. BH‘IHCJ]I:TI: CHaua/Ja KOppelsilHOHHYI0 (YHKUHIO

sbixoxHol dyHKUMH Y (t)=S X (s) ds.
0

t
819. Haiitu pucnepcuio wuHTerpana Y(t)=SX(s) ds,

0
3HasA KoppeJslHoHHYI0 QYHKUHIO caydaiiHolt yHkuun X (1):
a) K,=28t54 31,8, 6) K=t t,ef1+h; B) K =1/14-(8,—1,)%
r) K,=e3t +1)cos2t, cos2t,.

820. Ha Bxoa MHTerpHpyiowmwero ycTpoficTBa NOCTynaeT
cayyatinas ¢ynkuns X (f), MaTeMaTHyeckoe OXHJAaHHE H
KoppensiuHonHas GYyHKUHS KOTOPOH H3BECTHHI: m, ({) = cos?t,
K,=cosot, cosat,. HaliTH: a) MaTeMaTHyecKoe OXHAAHHE;
6) KOppe/SIUMOHHYI0 (GYHKUHIO; B) AHCNEPCHIO Ha BHIXOAEe
HHTerparopa.

821*. 3aaana cayuaiinas ¢ynkuua X (f) = Ue3 cos2t,
rae U —cayuaiiHas Beanuuna, npuuem M (U)=5, D (U)=1.
Haiitu: a) mateMaTHyecKoe OXHaaHHe, 6) KOppeasHOHHYIO

t

dyHKUMIO; B) AUCMEpCHI0 HHTerpaia Y(t)=SX($) ds.
o

Pewen e, a) BHuncAHM npeaBapHTe/NIbHO MaTeMaTHueCKoe OXH-
KaHHe 3aAaHHON OGYHKUHH, y4HTHiBasg, uro M (U)=>5:

my (£) = M [Ued cos 2¢] =Ue3! cos 2f- M (U) =5e3! cos 2¢,
HaiineM HCKOMoe MaTeMaTHueckoe OXHEAHHE:
t

t
m, (f) =S m (5) ds =5 { 55 cos 2 ds.
0 0

Unrerpupysd ABaXKAH NO 4acTAM, OKOHYATEJLHO MOJAYYHM
my, (t)=(5/13) [e3 (2 sin 2¢ +3 cos 2¢) —3].

6) BbluHCAHM TpeABAaPHTENbHO KOPPeNAUHOHHYIO (YHKIHIO 3anaH-
noft ¢yukunH. [IpHHAB BO BHHMaHHe, uyTO LEHTPHPOBaHHAs OJyHKuus
X ()= X () — my (1) = e3¢ cos 2t —5ed! cos 2¢ = e3¢ cos 2¢ (U —5),

uMeeM
Ky=M {[e3¢ cos 2t; (U—5)] [e3!2 cos 2t, (U —5)] =
=e? (%) cos 2t cos 25- M (U —5)2.
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Tlo ycaosnw, D (U)=M (U—5)%=1, caexoBaTenbHo,
K =e3 i+ cos 24, cos 2.
HafinemM uckoMyi0 KoppessiiHOHHYIO (YHKLHIO:
 #y
Ky (11, t2) =S S €3 (s, +52) cos 2s; cos 2sp dsy ds,.
00

Buinoanus HHTErpHpoBaHne, OKOHYaTeJNbHO HMeeM

Ky (ty, t3)=(1/169) [€3t: (2 sin 2¢; +3 cos 2¢,) —3] [e*! (2sin 2¢, -

-} 3 cos 2¢3)—3).
B) Hafizem nckomyio aucnepcuio:
Dy (t) =Ky (¢, t)=(1/169) [¢* (2sin 2¢ 43 cos 21)—3]2.
!
822. Hafith Aaucnepcuio HHTerpaia Y ()= S X (s)ds,
0

3Hasa cayvaiinyio dyHkumuio: a) X (f)=Ucos2t, rae U —
chydaiiHas BequyHHa, npuyem M (U)=5, D(U)=6;
6) X (¢)=Usint, npuuem M (U)=2, D(U)=3.

823. 3anaHa koppensiuHOHHafA ¢yHKuHA K, ==e-(h+i),
HaiiTu KoppessiuHoHHYI0 GYHKUHIO caydalHOH ¢GYyHKUMH

3

Y (t)=1§ X (s) ds.
0
Yxasanue HafttH cHavana KoppensllHOHHYI0 QYyHKIUIO WHTEr-
paJa, a 3aTeM HCNOJAb30BaTh CBOMCTBO 3 KOPpeasaLlHOHROR QYyHKIHH (§ 1).

824. 3anana cayuyaiiHas ¢yHkuua X (f)=U cos3t, rae
U —cayuaiinas BesinyuHa, npuyem M (U)=1, D{U)=1.
Haiitu: a) mMateMaTHyeckoe OXHAaHHe; 6) KOPpE/IALHOHHYIO
($YHKUHMIO; B) JAHCMNEPCHIO cn)t/qaﬁﬂoﬁ (yHKUKH

Y () = IL(S X (s)ds.

825*. 3ajaHa  KoppeasiuHoHHas  ¢QyHKuua K, =
= e {1+t cos Bt, cosft,. Hafitn aucnepcuio cayvaiinoit gpyHk-
t

uuy Y (1) ='2Lt’ S X (s)ds.

0
826*. 3anana koppeasunoHHas PpyHkuua K, = De-lt-tu,
Haiitu: a) Koppe;llﬂuHOHHle ¢ynKnHio; 6) AHCOEPCHIO HH-

terpaqa Y ()= S X (s) ds.
0
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Pemenue Henomayem gopmyay

iy 1y

§ S’ K (51, ¢) dsy dsg=D S ds, S els=stl g, )
00 0
L <

1. l'chTb t5. Torpa BuyTpeHunii Hm'erpaal

S e~lss=sil dss"g e~G1=si) g, _|_S e~ (=30 g,
0 5
BLino/IHHB HHTErpHpOBanHe, HaiijeM
{y
S e~Ise=silgs, =2 _e-5, —g-si—e~Us=51), *Y
0
Moacrasus (**) B (*):
4
Ky (ty, ts)=D S [2—e-si—e (+=S1]ds,,
0
Iocae HHETErpHPOBaHHA NOJYUHM KOPPENSALHOHHYIO GYHKIHIO NPH £, < {4
Ky(ts ts)=D[2tyf-e~tife-ta—e~-th=ti—]]. ***
2. Myerb ¢y < ¢, Hcemoabsys csoiicTso cuMMeTpuu (NpH mepecra-
HOBKE apryMeHTOB KOppeJqAlHOHHAaA (YHKUHSA He H3MEHuTCHA), Cpasy
TOJIyYUM KOPPensitHOHHYI0O GYHKUHIO HHTEerpana IpH fe < #;:
Ky(ts, h)=D [23te~lsfe~ti—e=ti=ta—]],
3. O6reannus 9Ty ¢opMyay ¢ dopmyJoli (***), OKOHUaTeJbHO HMe-
eM JJs JIoGHX & H Iy
Ky (t1, ts)=D [2min (¢, ts)+e-tfe-tai—e-|ta-hi~—1},

rae min (£, f3)—HauMeHbllee H3 uncen {; H Iy,
HafipeM HckoMylo AucnepcHio:

Dy(ty=Ky (¢, )=2D (t+e-t—1).

827*, 3apaHbl MaTeMaTHUeCKOe OXuAaHHe m, ({) = 3 - 41,
KoppeasiuHoHHas yHkuusa K,=10e-216-41, Hailitu: a) ma-
TeMaTHYecKoe OXHIaHue; 6) AMCIEPCHIO HHTerpaJa

3

Y ()= S X (s) ds.
0

828. IlokasaTb, 4YTO ecJlH H3BECTHA KOPPEALUHOHHASA
¢yHkuus cayyaknoit ¢yukuuu X (f), To B3auUMHLE Koppe-
JAUMOHHBIE QYHKUMH ciydainbix ¢yHkuuit X () u Y (f) =
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X (s)ds BopaxaloTcsi HHTErpajamH:

Sy o

ts ty
8 R, = é Ke(ty 8)ds; 6) Rye={ K. (s, t))ds.
0

Pewenne. Ilo onpepenenHio B3auMHolM KoppensnuoHHON QyHK-
mHH, Ryy=M (X (t2) ¥ ({2)). Haitnem UEHTPHPOBaHHYIO GYHKUHIO:

{ t{
V(=Y ()—m, (t)=S X () ds—s My (s) ds=
0 0

t
[X (8)—my (5)] ds=s X (s) ds.
]

1
S TN

ChnegoBatenbHo, .
Rey=MX (t) ¥ (ta)) =M [k(to (%o ds] =
0
ts
=M[S Xank ds].
0

Onepaugy HaXoXAeHHs MaTeMaTHYeCKOrO OKHAAHKA H WHTErPHPOBAHHA
MOXHO MEHATb MeCTaMH, NO3ITOMY

1' ,l
Ryp= S MR (1) X ()] ds = S Ky (1, 5)ds.
0 0

6) IlokaszaTh CaMOCTOATENBHO.

829. Haiitu B3auMHbie KOppeasiiHOHHBE (QYHKUMH CAY-
[3

galineix $ynxuuii X (f) u Y(t)=S X (s)ds, ecnin wu3BecTHa

0
KoppeasuuoHHasa Qynkuus K, cayuahinodt ¢yukuuu X (f):
a) K,=2tt,+1; 6) K,=cost,cost,; B) K,=1tel+",

Fnasa cemnaguaras
CTAUMOHAPHBIE CAYYARHBIE ®YHKLMM

§ 1. XapakTepuCTHKM CTIUMOHAPHON CAYHAHHUN DYHKIMH

CmayuoHapHod Ha3wBaWT cayuaiinylo ¢yukusio X (f), MareMarH-
geckoe OXHAAHHe KOTOPO#t MOCTOSAHHO NPH BCEX 3HAYEHHAX apryMeHTa f
H KODpensHOHHa# (YMKUHS KOTOPOR 3aBHCHT TOJLKO OT pPasHOCTH
apryMentos {g—{;. OTCIORa C/efyeT, 4To:
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1. Koppenaunonnasa ¢pynkuns crallHoHapuoil cayvaiiHolt ¢yHKUHH
ecTb GYHKUNS OAHOTO apryMeHTa T=1{;—1I;:
Ky (ty ta) =ky (la— 1) =ky (7).

2. HucnepcHsa cTauHoHapHofl cayvafinolt QyHKUHH NOCTOAHHA TpH
BCeX 3HAYeHHAX AapryMeHTa { W paBHa 3HAYEHHIO KOPpessHOBHOI
¢dyHnKuun B Hayade KoopAwHaT (t=0):D, ({) =k, (0).

Koppenauuonnas ¢yHkuusa craunonapsoil QyHkuHu obaapaer cije-
LYIOULHMH CBOHCTBAMH.

Cpoficteo 1. Koppeaayuornas ¢ynxyus cmayuonaproil cayuai-
Hoil Qynxyuu—yemuas Qynxyus:k,(ty=~ky(—1).

CBoficTBO 2. AGcoriomnan eeaunuHa KOPPEAAYUOHHOU PyHKY{uU
CMAYUOHAPHOU CAY4adHOl QYHKYUL He npesbliuaem ee 3HAYEHHA 8 HALaAe
xoopdunam: | ky (1) | << &y (0).

Hopmuposannotd xoppeasyuonnod gynxyued craukoHapHoit cayuaii-
HoMl ¢yHKUHH HA3BIBAIOT HeCJyHYalHYIO (QyHKUHIO aprymeHTa T:

px (t) =k (v)/kx (0).
AG6conoTHas BeAHYHHA HOPDMHPOBaHHOM KOOPpeAUHOHHON GyHKUHYU
He npesblinaer efHHUUL: |p, (T) =S 1.

830. 3anana cayvaiinas ¢ynkuna X (f)=cos({+¢),
rae (P——Cle‘laﬁHaﬂ BeJIHYHHA, pacnpene/ieHHass paBHOMEPHO
B unrtepnaJe (0,2 n). Jlokasath, yto X (f{)—crauuoHapHas
¢yHKUHSA .

Pemenue. Hafinem MaTemaTHueckoe oxupanne X (f):

my (1) =M [cos (t +9))=M [cos { cos p—sin ¢ sin @] =
=co0s {-M [cos @] —sin {-M [sin ¢].

YuytuBan, uto (cM. Fa. VI, § 3)

2a 25

M[cosq>]=(l/2n)g cos ¢ dp=0, M[sinq>]=(l/2n)S sin @ dp=0,
0 0

OKOHYaTebHO NOAYy4YHM m, ({) =0.
HafiileM koppeasauxonHylo ¢yHKuHio cayvahnolt dynkumn X (7).

IpHusB Bo BHHMaHHe, YTO LIEHTPHPOBAHHAA (YHKIHA )°((t)=X(t)—
—my (1) =X (t)— cos (¢ + @), HMeeM

Kx=MI1X (t2) X (t)] = M [cos (t1+ ) cos (3 + 9)].
BHINOJIHHB 3/1eMeHTapHHE BHIKRAAKH, HafiieM

Kx=(1/2) cos (13—1t1)+(1/2) M [cos ({32 2¢)].
Jlerko yGeauThcsi, uTO MaTeMaTHueCKoe OXHJAAHHE BTOPOro C/araeMoro
pPaBHO HYJIO, MO3TOMY OKOHuarte]bHO MNOAYSHM K, =(1/2) cos (t3—1,).
Hrak, mateMaTHuecKoe oxHAaHne OyHKUHH X (f) NOCTOAHHO NpH
BCeX 3HAYeHHAX apryMeHTa H KOppeasiiHOHHAas QYHKUHA 3aBHCHT TOAbLKO
OT paszHoeTH apryMentos. CieposaTesbHo, X (f)—cralHoHapHas cay-
vafinaa QyHKuH4.

831. 3apana cayuaiinas ¢yHkuua X (f) =sin(f o),
rie ¢p—cJayyaiiHasi BeJHYHHA, pacnpeje/eHHast paBHOMEpPHO
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B unteppase (0, 2n). Ilokasath, yto X (f)—crauHoHapHas
dyHKIHA.

832. IMokasatb, uto ecan X (f{)—cTaunoHapHas cayyai-
Has ¢yHKuusa, Y —cayuafinas BeJuMunHa, He CBsi3aHHad
¢ X (), 1o caysaitnas ¢yukuus Z(f)=X(f)+Y crauuo-
HapHa.

833. HoxkasaTb, yto ecnin X (f)— craunoHapHas caydai-
Has ¢yHKuusa, Y =X ({,)—cayvaiiHas BeauyHHa, TO CJay-
yaiinas ¢yukunsa Z(f)=X ({)+ Y necraunonapua.

834. CrauuonHaprna JH cayuafiHas ¢yukuua X (f) =
= U cos 2¢, rae U—cayyafinas BeJHuYuHA?

835. SIBnserca JM cTauHOHApHOH cayuaiiHas ¢yHKuuA
X()=Usint+Vcost, rae U u V—HeKkoppeliupoBaHHLIE
cayyafiHble BeJqHYHHH, npuyem m,=m,=0, D,=D =D?

836. 3anana cayualiHaa ¢yukuus X (£)=¢* 4 Usint-
+Vcost, rne U u V—cayualinpie BeqMuMHBl, NpHYEM
MU)=MY)=0, M(UV)=0; DU)=D ({V)=10. Moxka-
3aTtb, uto: a) X ({)—muecraunoHapuas QyHkuus; 6) X (f) —
craunoHapHas QYyHKUHA.

837. DByaer Ju craunHoHapHo#l cJayvaiiHas ¢yHRuus
X (f{)=asin(wl-+@), Tae a, ®—N0JOKHTEIbHbIE MNOCTORH-
Hbe Yuc/a: @—chaydyaiHas BeJHYHHA, [UIOTHOCTb pacrpe-
AcheHns kotopoil f(p)=cose B uurtepsaje (0, 7/2)?

838*. Jloka3aTb HeCTallHOHAPHOCTb CJy4YaHHOH GYHKUHH
X (f)=asin (ot 4-¢), rae a, ©—nNoJ0oXKHTeJbHBE UYHCJA;
(¢ — HOpMaJIbHO pacnpeje/ieHHas cjaydyaitHasi BeJIHYHHA, NJIOT-

HOCTh BepPOSATHOCTH KoTOpoit f ()= (1/)/ 2n)el-o¥2),

P ew e u u e. Hafizem mareMaTHueCKOe O H1aHHe 3aAaHHON DyHKUMMU:
my (1) =M [a sin (0f 4 @)] =a sin wf-M (cos ¢) +

-+ a cos wé-M (sin ¢). ™
MaremaTHyeckoe OXHAaHHE
w
1 :
M (sing)=—=— | singpe™ ®/2) dp=0, *
(sing) =~ S 0 o *")
- 0

TaK KakK npejesb HHTErpHPOBAHHA CHMMETDPHYHbI OTHOCHTEJLHO Havasa
KOOPAHHAT H NOABLIHTErpaJibHas ¢nyuHﬂ—Heqe‘rHaa.
HalineM MaTeMaTHueCKOe OMHAAHHE:

M (cos q>)=-l— s‘ cos pe~ (@*/2) 4o,

Vaa
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BBeseM B paccMoTpenMe MHTErpaj, 3aBHCAWMHE OT mapaMerpa o

1 (@)= S cos (ag) e~ (9*/3) 4o,

3ameriM, uro nmnpu o=0 noayunMm Hurterpax Ilyaccona [ (0)=
@ @

= S e~ 9%/2) do = V' Ox. [pn ct=1 umeem / (1) = S cos e~ (@/2) do,

- -0
CaenosarenbHo,

M (cos @) =1 (1)/ Y 2. ***)
Ipoauddepenrnpyem /(o) no mapaMerpy a:

0
I (@)=— S @ sin (ag) e~ ©¥/2) do,
-
UnTterpupya no uwactaM, NPHHAB u=sin (2¢), noayuum I’ (a) =—al ().
O6tuee pewe:ine storo XHppepeHiHaNbHOTO ypasHerus [ (a) =_£e"‘°"/ 2),
Moaoxus o=0, yuntusas, uto / (0)= ¥ 2n, nmeem C== ¥V 2x; caeno-

BAT2JbHO, _ . _
l@)=VIrne @/, (1))=Y T/ V=

B cuay (***) . ~
M (cos@)=1 (l)/]/2n= I/Ve, (****)
ToperaBue (**) u (****) B (*), OKOHUaTeNbHO NOAYYHM
my () =(a/ Ve) sin wt.

Takum o6pasoM, my (f) 3aBHCHT OT aprymenta f, nosromy X (f) —
HeCTaUMOHapHaa (YHKUHA, YTO ¥ TPeGOBa/NOCh AOKA3aTh.

839*. Hai#itu aucnepcuio cayuvaiinoi ¢yHkuun X (f) =
=asin(of+ @), Tie @ H O—NOJOXKHTEJAbHbE YHC/IA, @ —
HOpMaJIbHO pacnpeje/ieHHass chydaiiHas BeJqu4YHHa ¢ ILIOT-

HOCTBIO BeposiTHOCTH f (p)=(1/V 2n)e='/2),

YkasaHHe., HcnonbzoBarh 3anauy 838. [Ipunarb o BHHMaHHe,
Y10
@

S cos 2pe~ @/2dp =1 (2).

840. Jlokasarh, 4TO KOppensiuHOHHasi QYHKUHS CTauuo-
HapHo#l ciydailHOR (YHKUHMH ecTb YeTHas (YHKUHSA.

Pemenne. Koppeasunonnas ¢ynKuua o060t cayuaiinot ¢pynx-
UHH MpH NepecTaHoBKe apryMeHTOB He H3MeHsercs. B uacthocTd, ans
CTauHoHapHOR GYHKUHH, KOPPeJNAUHOHHAA OYyHRUHS KOTOPON 3aBHCHT
TO/ILKO OT PA3HOCTH apIryMEHTOB, MOMEHAB MECTaMH apryMeHTHl, MOJYYHM
ky (lg—11)=ky ({1 —1;). TlonoxuB T=1I;—{;, oKoHuaTeJbHO HMeeM
ky (V) =kx (—1)
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841. MapectHa koppensinHoHHas GyHKUHA k. (T) cTauHo-
HapHoH ¢yHKuuH X (f). Jlokasatb, uto ecau Y (f)=aX (f),
TO K, (T) =a*k, (7).

842. UsBecTHa KoppeasuHoHHas GyHKuHA R, (t) = De-**t*
CTallHOHapHOH ciyyadHolt ¢dyHkuuu X (f). Hahtu Koppens-
IIHOHHYI0 (YHKUHIO chyyaiiHofl ¢yHkuuu Y (f) = 4X (f).

843. [lokasaThb, YTO AHCMEPCHSA CTALlHOHAPHOM C/y4aiiHOM
¢yukuun X (f) nocTosHHa ¥ paBHa 3HaYEHHIO KOPpEJsilHOH-
Hoil ¢yHKuuH B Hayaje KoopauHat: D, (f)=k, (0).

Pemen ue. Oucnepcua moboft cnyuafinoft GpyHKUuM paBHa 3Haue-
HHIO ee KoppeasuHoHHOH QYHKUMH NIPH PAaBHHX 3HAYEHHAX apryMeHTOB.
B uactHocTH, AAs cTauHOHapHOfi QyHKIHH, KOppeJALHOHHaA QyHKuHA
KOTOpOil 3aBUCHT TOJIbKO OT Pa3HOCTH apPryMeHToB, MOJY4YHM

Dy () =Kx (t, 1) =khy (t—1t) =4k (0).

844. Jlokasatsb, 4T0 a6COJMIOTHAS BeJHUYNHA KOPPENAALHOH-
HOM ¢YHKIHH CTauHoHapHOH c/ydaiHOH ¢yHKUHH He mpe-
BLINAeT ee 3HaueHHs B HagaJje KoopauHar: |k, (t)|<Ck, (0),

¥ kasanue. Hcnoabsosarb 3afauy 843 u cBofictsn 4 Koppeas-
uuonnot dynkuuu (ra. XVI, § 1).

845. Haiitn HOpMHPOBaHHYIO KOPPENSALIHOHHYIO QPYHKIIHIO,
3Hasi KOpPe/IALHOHHYI0 (YHKUHIO CTallHOHApHOMN CJIyuaiHO#H
dynkunn X (): a) k, (1) =3e~"; 6) ke (v) =D e~ 1" (1 +|]).

§ 2. CrauMoHapHO CBsI3aHHbIE CAYYANHHLIC (DYHRKUMM

CmayuonapHo ceA3aHHHMU HA3LIBAIOT ABe cayuaitnbie GyHKuuH X (f)
B Y (f), B3auMHad KOppeJAUHOHHAA GYHKUHS KOTOPHX 33aBHCHT TOJBKO
OT PasHOCTH APryMeHTOB T=1Iy—fy! Ry, =r (1).

He sBcakne aBe crauHoHapHule (YHKUMH CTalHOHAPHO CBSASAHH,
¢ Apyrof CTOpPOHH, jABe HecTauHoHapHhie GYHKUHH MOTYT OHTb CTalHO-
HapHO CBSA3aHHBIMH,

846. IJoxasaTb, YTO B3aHMHbie KOPpeJisiiHOHHEIE QYHKIHH
JABYX CTalMOHAPHO CBfI3aHHBIX CAy4alHbBIX QyHKuuii X (f)
H Y (f), B3ATHX B pPasjHMYHBIX NOPsJKaxX, CBS3aHb paBeH-
CTBOM Iy, (T) =1y (7).

Y ka3aHHe. Hcnoabsosarh 3agauy 781.

847. JlokasaTb, YTO Il CTAllMOHADHHLIX W CTayHOHAPHO
CBA3aHHHX CJYyyaiHbX OYHKuuii X (f) u Y (#) a6comornas

BeJIMYHHA B3aUMHON KOPPENAUHOHHOH (YHKUHM He NpeBbi-
aeT CPeRHEro reOMETPHYECKOro AHCMEPCHil 3THX (YHKUHE:

|72, (®)| <V D,D -
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Yxasanue. HcnoabsoBath cEoficTBO 4 B3auMHON KOppe/asiLHOH-
Ho#t ¢ymkuuu (ra. XVI, § 1).

848. 3ajaHbl ABe cTauUOHapHbie caydaiiHple (GyHKUHH:
X(f)=cos(t+q@) u Y ({)=sin(¢+¢), rae ¢—cayyaitHas
BeNHYHHA, pacnpejeseHHass paBHOMepHO 8 HHTepBaJe (0,2x).
Hokasath, 4TO 3ajaHHBIE CTalHOHAPHHE (PYHKLHH CTal{HO-
HapHO CBA3aHHI.

¥ kazauue. Hcrnoabsosats 3agaun 830, 831; Ry, =0,5sin ({a—{,).

849. 3apann cayyaiinble ¢yHkuHu X (f)=V cost —
—Usint, Y (t)=Ucost+4Vsint, rae U u V—Hekoppe-
JIUpOBaHHLIE CJAyyYalHBle BeJHYHHBI, MPHYEM HX MaTeMaTH-
yecKHe OXHJAHHA paBHBI HYJIO, a JAHCAEPCHH paBHH 5.
Jlokasatb, YTO 3ajaHHbie ©YHKUHMH CTallHOHApHH H CTallHo-
HapHO CBSI3aHHL.

850. 3anaHbl CrauHOHapHule CjydafiHble QYHKUMM:
a) X(t)=Usint+Vcost, Y ({)=Wsint-+Vcost, rae
U, V, W —Hexoppe/iipoBaHHble cJ/Y4aiiHbie BEJHYHHE! C Ma-
TeMaTHYeCKHMH OXHIAHHAMH, PABHBIMH HYJIO, H JAHCHep-
cHAMH, paBHBIMH 6; 6) X (f)=Ucost+Vsint, Y (f)=
=U cos 2tV sin 2¢, rae U u V —mHekoppennpoBanHee cay-
yafiHbie BeJIHYHHB! C MATEMATHYECKHMH OXKHJAHH SIMH, PaBHbIMH
HYJ/IO, H RUCNEpCHSIMH, PaBHHIMH 3. SIBJSAIOTCA JIH 3a]aHHbIE
(YHKUHH €TallHOHADHO CBA3aHHLIMH?

851. 3anaHb CTalHOHApHBIE H CTAllHOHAPHO CBAA3aHHEIE
cayyafinne ¢yHkuun X (f)=—Usint--Vcost, Y ()=
=Ucost+Vsint, rae U u V—HeKkoppennpoBaHHbIE Cay-
yaifHHe BeJIMYHHBI C MAaTeMaTHYECKHMH OXHAAHHSMH, paB-
HEIMH HYJIO, H AMCNEPCHSMH, paBHHIMH eauHuue. Hafitu
HOpMHPOBaHHYIO B3aHMHYIO KOppeJsllHOHHYI0O (YHKIHIO 3a-
JaHHBIX QYHKUHE.

§ 3. Koppensuwonnas cgyrixuns npou3asofHOM
OT CTAUMOHAPHOW CRY4YaHHON hyHKUMH

KoppeaaunoHnaa ¢yHkuua nponssojsolt X’ )=x Andpepenuu-
pyemoll crauuonaphoft cayuafivofi ¢yHxuus X (f) pasHa BTOpOfi MpOH3-
BOAHOM OT ee KOPPeJANHOHHON (YHKUHH, B3ATOH CO 3HAKOM MHHYC:

k, (1) =— k, (v).
852. NlokasaTb, 4TO €CJH H3BECTHa KoppeJslHOHHas
¢ynkuusa k, (v) auddepeHnupyeMoii crauHoHapHoll cayyai-

Holt dyHkunu X (f), To Koppe/asuHOHHAst QYHKUHS €€ npo-
H3BOAHOH k; (T) =— K, (7).
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Pewenne HasecTHo, 4TO KoppeasiHHOHHAA (DYHKUHA MPOH3BOR-
Holt nioboft auddepenuupyemoft cayuaiinofi dyHKuMM pasHa BTOPOH cMe-
IDaHHON NPOU3BOAHON OT ee KoppensuHOHHOH (byHKIUHH:

) _ %K, (th, )
K, (¢4, 12)—‘—07107—-

ITo ycaosmio, X ({)—cTauHoHapHasn GyHKLHS, TOSTOMY. ee KoppeJs-
UHOHHAA ﬂ(ﬂxuﬂﬂ 3aBHCHT TOJIbKO OT Pa3HOCTH aprymenTon: Ky ({1, {o)=

=k, (1). 3 cooTHoweHnna t=17,—1; naxomum
o o »
=" =" ©

YuHTHBAs paBeHCTEBa (*), NOJyduM
2
Ki(tn 12)__0k,, a [ak,,] (7] [dkx 61:]=

Tohot, oL |01, |Ton | Td ",
d2k i} » ”
— d;;z(t) . ?97!1'=k" (1) (—1) = — kx (¥).

BHanM, 4TO HCKOMasi KoppeasiuuOHHas (QyHKUHA SaBHCHT TOABKO OT T,
no3ToMy K;‘ (t1, t2)=k;‘ (t). Hrak, ki ®) =—k(1).

853. [lokasaTb, 4TO MPOH3BOAHBIE JIIOGOrO NopsaKa (ec/
OHH CYILECTBYIOT) OT CTalHOHApPHOH cJaydaiiHOH (YHKIHH
TaKXe CTallHOHApHLI.

Pemenne 1. JokaxkeM, uro nepsas NpOH3BOAHAs CTaUHOHapHa.
W3 3anaun 852 caelyer, 4to KoppeasuuonHas GyHKUHA nepeoR NpoHs-
BOKHOH CTauHOHapHOM c/yualiHoR GYHKLHH 33BHCHT TOJIbKO OT Pa3HOCTH
apryMeHTOB.

OcraeTcsa noKasaTb, YTO MaTeMaTHYeCKoe OXHAaHHe NPOH3BORHOMN
€CTb MOCTOAHHAS BeJHYHHA. YUHTHIBas, YTO MaTeMaTHuYecKoe OXHAaHHe
m, cTauHOHapHOft GYHKIHM TNOCTOSHHO H YTO OMNEePalHH HaXOXAEHHA
MaTeMaTHUeCKOro OXHAAHHA H AH(dePeHUHPOBAHHA MOXKHO MeHATb Me-
CTaMH, TOJAYYHM

M X' (1)) ={M[X ()]} = (mx)’ =0.

TaxkHM ofpasoM, MaTeMaTHueckoe OXHAaHHe TMPOH3BOLHON €CTb MOCTOSH-
Hasl BeJHYHHa.

Urax, nepsasn nponsBoanas X' ({)—cTaunoHapHas Qynkums.

2. Jloka:xeM, YTO BTOpas NPOH3BOAHAA CTauHoHapma. @yHKuHA
X' (t) crauHoHapHa, NoSTOMy nNo JZoKasaHHoMy B n.l, ee npoHssopnas
X" (t) Tak:xke cTauHOHApHa.

3. PexoMeHayeM MeTOSOM MaTeMaTHUecKol MWHAYKUHH JOKa3aTh
CTauHOHAaPHOCTL TMPOH3BOAHOR JoGOro MOPsIAKE OT CTalHOHApHOH (yHK-
LUHY B NPEANOJIOKEHHH, UTO PACCMATPHBaEMbIe POM3BOAHEIE CYLLECTBYIOT.

854. 3anaHa KoppeJsauHOHHas QYHKuua k, (1) =2e-0.5¢
cTauHOHapHo#l cnyyaitHoli ¢ynkuun X (f). Haitu: a) kop-
peNsLHOHH YI0 QYHKIHIO H AHCNepCHIO Npou3BoaHoit X' (f)=ux;
6) otHoweHue Rucnepcuit ¢yHkuun X (f) U ee nponusBOAHOM.

855. 3ajaHa KoppensuHOHHas  QYHKuHA Kk, (T) =
= De-%171(l +-a|t]), (x>0) craunoHapHoit cayuaihnoil
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¢yukunn X (). Hafith: a) KoppeJasuHOHHYI0 G(YHKUHIO
npousBofHo#t X' (f); 6) nokasaTh, YTO AHCNEPCHs MpPOU3-
BOAHOH NponopliHOHaJbHa napameTpy D u KBajapaTy mapa-
MeTpa o.

Pemenwne. a) HcnoibdyeM JAns OTHCKaHHA KOppensuuoHHOR
dyHKuuy npoussopHoR ¢opMyay (cM. sapauy 852) kJE () =—F, (v).

JHonyetum, uto T==0 W, caemoratenbho, | T|=1T; BHNOAHHB Audxpepen-
UMpOBaHHe, MOJYYHM

— ky (v) =De~ % g2 (1 —ax). ™

Honyctus, uto T <0 H, clepoBatenbHo, |T|=—7T, aHaJIOrHYHO
HafijleM .

— ky (1) =Da:2e** (1 + a1). **)

O6bezunus (*) H (**), oKOHUaTe/bHO TOJNY4YHM HCKOMYIO Koppesns-
LHOHHYIO dYHKIMIO: k. = Daze~ %1%l (1—a|T).
6) Hafiaem nmucnmepchio npomussoaHolt: D [X' (t)]=ki (0) =Da?,

TakuM o6pa3oM, AHCrepcHs TNpoH3BoAHOR nponopuwosaabia D u a?,
4yTO H TpeboBanoCh AOKa3aTb.

856. Ha Bxon anddepenunpyiomero ycTpoicTsa noaaercs
CTallMOHapHBIH caydaliHpiii cHrHas X (f), KoppeasiuHOHHas
¢dyHnkuus Kotoporo k. (t)=e-21%l(cht+2sht). Haiitu:
a) KOppEJAUHOHHYI0 (YHKUHIO Ha BHIXOAE yCTpOHCTBa;
6) HauGoJ/bllee ee 3HayeHHeE.

857. UsBectHa KoppessiiHoHHasi (QyHKuHs k, (T) crauuo-
HapHoit cayuaiinok ¢Qynkuuu X (f). JlokasaTh, 4TO KOppe-
JAUMOHHast (GYHKUMsi BTOpoil npouspoaHofl k;(t) =kl (1).

Ykasaune. PaccMoTpeTs BTOPYIO NPOH3BOAHYIO KAaK NMPOH3BOA-
HyI0 OT Mepeofi NPOH3BOAHON H HCNOMb30BATh 33jady 852.

858*, 3ananpl MaTeMaTHueckoe oxHiaHHe m,(f)=8 u
KoppeJisilHOHHas byHKuus k,(t) = Se~!7%l[cos 2t +
+ 0,5sin 2| TH HOpMaJIbHOH CTaUMOHAPHOH caydaiiHoll PyHK-
nun X (¢). Ha#fith BeposiTHOCTL TOro, 4YTO MPOH3BOJAHasA
Y (£)= X' (t) sakmouena B uHrepBase (0, 10).

P ew e nue. Io ycaosuio, pynguns X (f) pacnpefieieHa HOpMaJabHO,
nosToMy ee mnpoussopHas Y () =X’ (f), XaK M3BECTHO, TakiKe pacmpe-
JesieHa HopMaabHO. BeposATHOCTb MONAjaHHA HOPMaJb#of BeAHUHHH Y
B untepBaa («, p) (cM. ra. VI, § 5)

P(@<Y <B)=0[(p—a)/o] —[D (z—a)/o], ()

rae @a—MaTeMaTHUeCKoe oxnjaHHe Y, o—cpenHee KBajpaTHueCKoe OT-
KaoHeHue Y, O (f)—dynkuna Jlanaaca.

TakuM o6pa3oM, 3ajada CBOAHMTCA K OTHICKAHHIO MapaMeTpoB @ H O
BOpManbHO pacnpefescHHOM cayuafioft BesHunHH V.

1. Hafinem matemaTnueckoe oxHaaHHe NPOH3BOAHOM: my, (t)=mx(t)=
=(8)’ =0. CanenosareavHo, napaMerp a==my (f)=0.
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2. HcnonabayeM M OTHICKaHHS KOPPeNAuKOHHOA GYHKIHY NPOH3BOA-

HOR dopMynty (cM. 3afiauy 852) &, (T)= — by (t). Honyctus, uto 1T =0,
HafiaeM

— ky (%) =25¢~ ¥ [cos 21—0,5sin 2¢]. **
Mpr v <0 .
— kx(t) =25e~ T [cos 2t 0,5 sin 21]. (***)
O6neannns (**) H (***), noayuuM KOPPEeJNAUHOHHYIO GYHKLUHIO MPOH3-
BOAHOI:
ky () =25e~!! [cos 2v—0,5 sin 2/1].
3. Hafiaem paucnepchio npoussopsoft: D, =k, (0)=25. Orciona
CpefiHee KBaAPaTHUECKOe OTKJOHeHHEe Oy =5.
4. Haiinem no copmyae (*) HCKOMYIO BEPOATHOCTL TOTO, 4TO Mpo-

W3BOAHAsA 3akJiouena B HuTepsase (0, 10), yuntnBas, uto a =0, 0, =5,
a=0, §=10:

P (0 <Y < 10)=0 [(10—0)/5]— @ [(0—0)/5] = D (2) =0,4772.

859. 3anaHbl MaTeMaTHYeCcKoe OxHAaHHe m, = 12 u Kop-
pensuuonHas GyHKuua Kk, (t)=4e-1%/[cos 2t 4 0,5sin 21}]
HOpMaJIbHOM CTallHOHApHOH caydaiiHoH ¢yHKuun X ().
HaiiTh BeposiTHOCTb TOrO, YTO MPOH3BOAHas Y (f)=X'(f)
NpPUHHMaeT 3HaueHHs, 6oJIbilHe, YeM V5.

860*. 3anaHel MaTeMaTHYeCKOe OXHaaHHe m, =6 u Kop-
pensiuvoHHas GyHKuus k, (t) = 10e-1%![cos 3t + (1/3) sin 3|t{]
HOpPMaJibHOH CcTallHOHapHOH cJayyaiHo#t ynkunun X (7).
Haiitu njotHOCTb BeposiTHOCTH npou3sopHoit Y (£) = X' ().

§ 4. KoppenaunokHan QyHKUMS MHTerpana
OT CTALMOHAPHOM CAYUaiHON (DYHKUMM

KoppensnHonHylo (yHKUHIO H AHCNEpCHIO HHTerpana Y ({) =
t

= S X (s)ds or crausouapHoRt cayuafiHolt QyHKUMH HaxoadT cooTmer-
0

CTBEHHO MO chopMynaM:
1y ty~ty
Kyt t={ (ta—nke@ar— { (ta—ti—1) by (1)
0 0
{4
+{t—vr@ad,
0
3
D, (f)=2 S (t—) k, () dv.
0

861*. 3aaana KoppeasuuoHHas GYHKuMA K, (T) cranHo-
HapHoit cayuafinol ¢ynknun X (¢). JloKasats, 4To Koppe-
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t
JAAUMOHHAaA (YHKUHsA HHTerpaJia Y(t)=SX (s) ds paBHa
0

ly

K, (4, t,>=oS (t,—7) by (3) dT—
ty-1,

t
— § ti—ti—v @4 (i — 0 B, (0 dv.
0 0

Yxasaune Ipu oruickanun AeoiiHoro uuterpana K, (4, fy) =
1ty

= SSk, (sa—s;) ds;ds; nepefiTH K HOBbIM MEPEMEHHRIM T=S53—5;,

00
B==sy+s;. Haueprutb HOBylo 06/acTb HHTerpHpPOBAaHHSH, OrpaHuuel-
Rylo npamemu t=§, t=-E,

T T=§—2;, T=—E+2,, 1 BH-
\ NOJHHTL HHTErpHPoBaHHe no E.
2t IlsofiHoli unTerpan mo obaacTu

OABD BLIuHCJAHTD KAaK Pa3HOCThb
JBOHHBIX HHTErpasioB no obJaacTaMm
OAC wu BDC. Tlpu uHTerpHpo-
BaHHH no ofaacti ODE nmnepe-
CTaBWTb Tpeje/ibl HHTErpHPOBa-
HHSl 0 T M mepefiTH K HOBOIl me-
peMeHHOR HHTErpHPOBAHHA T’ ==
= -1 (puc. 19).
862*. HssectHa Koppe-
£ nauuoHHas GyHKuMA k, (T)
cTallHOHapHOH  cJyyaliHoil
¢ynkuun X (f). Hokasat,
YTO AHCNEPCHs HHTerpaJa
¢

Y (H)= S X (s)ds paBHa
0

- Zty

Puc. 19

t
D,(ty=2{ (t—v)k ().
0

MepBuft cnoco6. INonokus y=f3=71 B opMyJe AIs BLIUH-
caeHlsl KoppessHOHHoA (yHKXuHH, NpHBEAEHHOR B 3aaave 861, noayunm

Tpebyemylo ¢opMmyay.
%1‘ opoit ¢ nto co06. HseectHo, 4TO KoppeJdAuHoHHad GyHKUHA

MBTErpana Y(t)=S X (s)ds onpezeasercs dopMmyaoR Ky (¢4, I3) =

0
1

-}

856

ky (sg=—s51) dsy dsg. Tlpu ¢y={¢g=1{ nonyuum pucnepcuio D, ()=

(=B Yo



1
= S S ky (sg—s)) ds; ds;.  BeezeM HoBble nNepemennble: T =S$;—Sg

00

E=s5-18;. Orciona 83 =(E—1)/2, Sa=(E-1)/2. Jlerko waiiTh, uro
95 95

MOAyJAb KOGHaHa 9% paeeH L YuHTHIBafA, 4TO HOBas 06JaCTh
953 05y 2
ot Ot

MHTErPIPOBaHHA (peKoMeHAyeM HauepTHTb ee /s ONpCIC/ICHHS HOBHX

npeAe/iOB HHTEIPHPOBAHHA) oOrpaHHueHa npamuiMn tT=§, T=—§,

T=E—2f, s=—E--2, nonyunm

. 1 2= 0 20+
Dy(t)=-§-[§kx(t)d1: S d§+s;kx(1:)d1: § dg],
T = e

Bunonnue uMuTerpupoBanHe Mo £ H CAeNaB BO BTOPOM HHTerpafie 3a-
MeHy T=—1’, NepecTaBHB B HeM NpeJebl HHTErPHPOBANHA M BHOBb
0603HauHB TepPEMEeHHYI0O HHTErPHPOBAHHA uepes T, NPHUHIB BO BHHMa-
HHe, uTO Ry (— T) =£&, (T), OKOHUATENBHO NMOJIYUHM

D, (1)=2 S:(t-—'l:)kx (v) dr.

i
863. Haiitu aucnepcuio unterpana Y (f) = S X (s) ds, 3uas
[1}

KOpPEJISLHOHHYIO (QYHKIHIO CTAaLHOHAPHOH cay4aitHOH (yHK-
und X (): a) kR, (v)=1/(1 +7%); 6) R, (t) =De~-x17l(a > 0);
8) k, (v)=De-a171(1 +a|7|).

Y kazanue HcnonbsoBath 3anauy 862.

864. 3anana xoppensiiHoHHas GyHKuusa k, (t)=10e-0.8itIx
% (14-0,5[t]). Haiith orHoweHHe AHcnepcHH ciydaiinoii Besu-
20

YHHHI Y=S X (s)ds k aucnepcuu cayuaiinoit pynkuuu X (£).
0

§ 5. Baanmuas KoppensuMonHas yHKuMs
aMdepeHMpyeMOn CTIUMOHAPHOW CRYHAHHON yHKIMM
M ee NPoM3BOAHbLIX

Huxe npeanonaraercs, 410 T=13—1;.

BsauMibe KoppelsuHORHue GYHKUHH CTauHOHapHOR cayuafinoft
¢yHRUHE X (f) H ee TMPOH3BOAHMWIX BHIPaXKaloTCa GopPMynaMu:

rex (V=R (%), 15 (V)= —k;(t); rex(T)=ry (1) =k,(),
rix (T)':kx ()
ry @) =— k:’(‘t); ryy(@)=— k:'(‘l:), ry(t)= ;"(1:).
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865. [HokasaTb, YTO B3aHMHasA KOppensiLMOHHAaA (yHK-
uua auddepeHUHpYyeMOil CTallHOHApHOH cayda#iHOH (yHK-
uui X (f) H ee npousBoaHoli X' (f)=x paBHa nepsoil npo-
H3BOJHOM OT KoppeJslHOHHOK (yHKUHH K, (T), B3ATOi cO
CBOHM (IPOTHBOMOJIOXHLIM) 3HAKOM, €CJAH HHAEKC X CTOHT
Ha BTOPOM (MepBOM) MO MOPAAKY MeCTe: a) ry; (T) =k, (7);
6) rix (t)=— k(7).

Pemwenne. a)Ilo onpencnenuio B3anmuoli koppensHonHoft dyHx-

wHH, .
Ry =M Xt X (i=m LXK @0

Onepatiui HaXOXKAEHHS MATEMAaTHYeCKOro OXHAAHHA H AH(dpepeHuUupO-
BaHHS MOXHO NePeCTaBHTb, IOSTOMY

OM [X(t:) X(ta)) _ 0K (t1, 13)
Oly Oty '

Tak xax X ({)—craunonaphas ¢yHkuHa, 1o Ky (fi, lg)=k, (1),
rge T={3—1%y, H CNENOBATEJbHO, T’—"l' Takum o6pasoM,
]

xx

_ Okg(t) _dkg(v) .
R =0, =& o5 —fx()1=k(1)

TlpaBasi 4acTh pAaBeHCTBA 3aBHCHT TOJBLKO OT T, CJeNOBaTeNbHO, H Je-
Baf 4acTh €CTb GYHKuHA OT T; 0603HAuHB ee uepes o~ (), noayuum

r; O=F (9.

IMonuepxHeM, uTO NOCKOJIbKY B3aHMHAs KoOppeasLHONWHaa (yHKuHA
3aBHCHT 10JIbKO OT T, TO CTallHOHApHas cJayyaiiHas (yHKUHS H ee npo-
H3BOAHAs CTAallHOHAPHO CBS3aHHL.

866. Haiitu B3auMHHe KoppeJ/IsiLHOHHbIE (PYHKUHH CTa-
HHOHapHOH cayyadHoli ¢ynkuuu X (f) U ee npousBoAHOi,
3Has KOPPeJAUHOHHYI0 QYHKUHIO K, (1) =e~I%I(1|T]).

867. IlokasaTh, 4TO B3aHMHas KOppeJsLHOHHAs (YHK-
UHs CTaLlHOHApHOW ciyyaiHoit GyHkuuu X (£) m ee nmpous-
BOAHOH H3MeHseT 3HaK MpPH MepeMeHe MecTaMH apryMeEHTOB
ti H t’.

Pewenne. HUcnoabayem 3zagauy 865:

in (tr, tg)=kx(1:). (f)

HsMeHHB TODAAOK CACAOBAHHS apryMeHTOB BO B3aHMHO# KoppeJas-
LHOHHOR (GYHKUHH, NOJYUHM in (3, {1). ViHaeKc X CTOMT Ha BTOpPOM

MeCTe; CJeloBaTenbHo, ky (T) Hano AudepeHuHPOBaTH NO apryMenty /4,
KOTOpHII pacronie:xed Ha BTOPOM Mecre, YuHThBafl, 9T0 T=I{3—1Iy,
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Oky(t) __dk,(x) Ot

R; (s t)=—gr=—=—lr— S =—kx (1). (++)

CpaBHHBas (*) H (*+), OKOHUATE/IbHO NOJYYHM Rx;‘ (t1s tz)=RmE (fa, 1y).

868. M3pectHas koppeasilHoHHas GYHKUNA £k, (T) cTa-
uHoHapHo# ¢yukuuu X (). Haitu B3auMHble Koppe/siinon-
Hole GyHKUMHE cayyaiinolt ¢yHkuuu X (f) u ee BTopoil mpo-
H3BOJHOIi.

Ykaszauue HcnoabsoBath 3afauy 807.

869. 3ajaHa KOppensUHOHHAA QYHKLUSA
k. (t)=De-%17I[1 +a|t|+ (@¥/3) %], @ > 0,

ctaunoHapHo#t ciayvafiHot ¢ynkunn X (f). Haiitu B3aum-
HYIO KOPpeJSLLHOHHYI0O QYHKIUHIO caydaiiHol ¢ynkiuu X (f)
H ee BTOpPOH NPOH3BOAHOM.

Y xasauue Mcnoabsosath 3agauy 868. Paccmorperb asa cay-
vas: =0 n 1 <0.

870. HaiiTi KoppensilHOHHYIO QYHKIHIO C1yYaiiHOH HYHK-
uun Y (8)= X (£)+ X' ({), 3Haa KoppeJALHOHHYIO PYHKUHIO
k. (t) crauuoHapHoil ¢pynkunu X (7).

Pewmeudne. Hckomasa Koppeasuuornas ¢yHkuna (§ 2, reopema 2)
K (¢4, t2)=kx (t)+ k“._ (v)-+ T (1) +r;‘x (t). Bropoe caaraemoe pasHo
— ky(T), @ CymMMa TDETbero H UYETBEPTOrO CJaraeMuX passa HyJIO

(cM. samaun 852, 865). Urak, K (t1, 12) =k, (v)—kx (1). Mpasas vacts
PABEHCTBA 32BHCHT TOMBKO OT T; C/CROBATCAbHO, H J€BAS HaCTh €CTb

dynkuus apryMesta T &y (t) =ky (‘r)——k; ().

871. Haiitu KoppensitHOHHYIO QYHKIIHIO C/1ydaHHOH QyHK-
uuu Y (£)= X () + X' (f), 3nas Koppe/JsaUHOHHYIO DYHKIHIO
k,(t)=e-" craunoHapHoil ¢yHkuuu X (¢).

Y kasanne Hcnoabsosats 3agauy 870.

872. UssectHa KoppeasnuonHas GYHKUHS CTAUHOHAPHOM
cayyaiiHolt dyukunn X (¢). Hafitu Koppe/asauHOHHYIO QyHK-
uuio chayuaiinoii ¢yskuuu Y (), ecam: a) Y (f)=X(¢) 4
+ X" (8); 6) Y ()=X"(#)+ X" ().

873. vi3BecTHa KoppeJsHOoHHas HYHKUNS K, (T) =e-17IX
x[14|t]+(1/3)7?] craunonapHoii caydyafiHoli QyHKUHH
X (). Halith KoppeJsuHoHHYI0 GYHKIHIO CaydaiiHO# (yHK-
uun Y (=X (8)4 X" ().
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874*. M3pecTHa KoppessUMOHHAs (PYHKIHS CTalHOHap-
Hoit cayuaiiHo# ¢ynkuun X (f). Hafitu KoppensunonHyio
¢yHKuHIO caydaiinolt dyHKuHE Y (£) = X (¢) 4 X' () + X" (2).

875. MspecTHa KoppensinHOHHAA GYHKUHSA CTallHOHAPHOl
caydaitHolt gynkuuu X (f). Hafith B3aHMHBe KOppesisiiHOH-
Hele QYHKUHH caydaiiHoH GyHKuuM X (f) H ee Tperbeil npo-
H3BOJHOM.

876. sBecTHa KoppeasinHOHHAs PYHKUMA CTalHOHAPHOM
cayvaiinoii dyukuuy X (f). Haiith B3auMHYI0 KoppensiuoH-
HYI0 QYHKUHIO NepBOH H BTOPOil MPOH3BOIHEIX.

Ykaszanue. HUcnoab3osath 3aaun 852, 853 u 865,

§ 6. CnexTpanbHas NAOCTHOCTL CTAMOHAPHOW CAYyualHOHA
PyHKUMU
Cnexmpaabrod naomHOCMbI0 CTaUHOHAPHOR cayuaiHofi OyHKuMM

X (¢) Ha3pBaoT GOYHKUHIO Sy (®), KOTOpas CBH3aHAa C KOPpeasiHOHHOIl
¢yHKUHeR k, (T) BaaHMHO-00paTHHIMK TipeoOpa3oBannaMu Dypbe:

[}

-
s,,(o))=-2l?s ke (1) e-ioTdy, k()= S S, () e19% do,
- -
At ¢opMyabl Ha3HBAOT dopmysamu Bunepa— Xunuuna. B neficteu-
TeNbHOM (OPMe OHM NPEACTABJAIOT B3aHMHOOOpaTHbe KOCHHYyC-npeol-

pasoBanua @ypbe:
@ -]

Sy (@) =:l—§ ky (v) cos ot dr, A, (T)=2 5 8, (0) cos @t do.

Hopmuposannoi cnexmpaasviod naomrocmvio CTanHOHapHOH cay-
vajinoft ¢yHkuuy X (f) Ha3HBAIOT OTHOWEHHE CNEeKTPaJbHON MIOTHOCTH
K AHCMepcHH cayuafiHolt ¢yHKUHH:

@
S nopw (0) =5, @Dy =55 @) [ § 5, (0) do.
-
Baaumnod cnexmpasbHol NAOMAKOCMbLIO ABYX CTAallHOHapHHIX H CTa-

LHOHAPHO CBA3aHHHX cayyafHbiXx OGywkuul X (f) u Y (!) HasuBawr
dyHxumio sy, (®), onpeaensemylo npeoGpasosannem Pypbe;

®
1
Sxy (o) =% S Ty (v) e-tor dr,
-

BzanMuas xoppensiunonHas QyHKLHA BHpakaercs yepe3 B3aHMHYIO
CReKTPaNbHYIV MJIOTHOCTL C MOMOILbIO 06paTHOro NpeobpasoBanus Pypbe:
- 3

Iy (v)= S S5y (0) el9T da.
-
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877. HokasaTh, 4TO cHeKTPaJbHas MJIOTHOCTb CTALHO-
HapHO# cayuaitHOH QYHKUHH—veTHas (PYHKIHSA.
Y kKasanue Hcnoas3oath dopmyay

-2
5, (©) ='2_lri' S &y (T) cos T dt.
-

878. JlokasaTh, uTO, 3Hasg CHEKTPaJbHYIO NJOTHOCTh
CTallHOHapHO#H caydaiiHo# ¢(yHkuuH X (f), MOXKHO HalTH
-4

AucnepcHio sToli QyHKuum no dopmyJe D"=S s, (w)dw.
-0
Yka3zanHe. [puHaATb BO BHHMAliHe, YTO
@
ko= s,(0)e0vdo, D =k, (0).
-

879. Haiitn aucnepcuio cTamHoHapHo# ciayuaibiHol ¢yHK-
uuH X (f), 3Hag ee CHEKTPAJbHYI® IJIOTHOCTb S, (0) =
= 10/% (1 + 0?).

880. JlokasaThb, uTO, 3HaA CHEKTPaJbHYIO MJOTHOCTBb
anddepeHnupyeMolt  cTauHOHapHOfl cayuaf#HOH (PYHKUHH,
MOXHO HaHTH CNEKTPaJbHYI0 NJOTHOCTH €e HPOH3BOAHOM
no ¢opmyae s;(m) = 0’s, (0).

Pemenue. [lpou3poanas cranHoHapHOR O(YHKUHMH TaKxke cTa-
UHOHApHA (CM. 3afiayy 853), nO3TOMY CNEKTpalbHaf IVIOTHOCTb NMPOH3-
BOAHOMR

5, () =-215 S k; (x) e~f0tdr, *

Yuurnas, 4to k(1) =—Fk; (1),
k, (1) = S 5, (0) €997 do, (s9)

-0

¥ mpexnojaras ROMycTHMOCTb AudepEHUHPOBAHHSA IO/ 3HAKOM MHTe-
rpazna () No napaMeTpy T, HMeeM

k; (1) =— K (1) = @ S 5, (0) 60T dT=0%_ ().  (ss9)

-
TToACTaBHB (%%s) B (s), OKOHUATEJbHO MOJAYYHM

s; (@) =02 -2—15 S k, (1) emi® dy=0%_(0),
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881. 3anana cnekTpaJbHaa MIOTHOCTH s, (®)=a?/(®? -
+ a?)? (@ >0) aunddepeHuupyemoli cTanHoOHapHONH caydail-
Ho#t pynKkuuu X (f). Haiitw aucnepcuio mpousBogHoit X' (£).

882. JlokasaTh, 4YTO, 3Hasf CHEKTPAJbHYIO MNJOTHOCTh
JABax<AH AudepeHHpyemoll cTaLHOHaPHOR cayyaiiHOM PyHK-
uHH X (f), MOXHO HaHTH CNEKTPaJbHYIO MJIOTHOCTH BTOPO#
npouspopHoit X" (f) no dopmyae si(w)=wls, (0).

Yxaszanue. HcnoavsosaTs sajaun 853, 880.

883. Haifitu cnekTpa/sbHYH0 NJOTHOCTbL CTaLHOHAPHOM
cayuaiinoit yHKuuu X (f), 3Has ee KOppeNALHOHHYIO QYHK-
uuio k. (v)=1—|t| npn |t|<1; KoppeasAnHOHHaA (YHK-
Uus paBHa HyJo NpH |t| > 1.

Pemen ne, Hcnonssys dopmyny
-

S ky (T) cos 0T dT
0
M yuHTbBas, 4T0 |T]=7 B HHTepBase (0, 1), umeeM

5y (@) =-;lt-

1
5y (0) =IES (1 —1)cos oy dt.
0

HurterpHpys no 4acTAM, OKOHUaTe/bHO NONYUHM S, (0) =2sin? (0/2)/nws.

884. HaifiT cnekTpaJpHyI0 IVIOTHOCTh CTallHOHapPHO
cayuafiHoft pyHkuHn X (f), 3Has €€ KOPPEIALHOHHYIO DYHK-
uuo R, (v)=1—(1/5)|*| npm |7v|<5; KoppensuHOHHaA
(GyHKIHA paBHa HyJo npH |t|> 5.

885. Hafit cneKkTpasbHYIO IJIOTHOCTh CTalHOHApHOH
c.uyqai'moie’: l(pnyuun, 3Has €e KOPPENALHOHHYIO (YHKILHIO
k. (v)=e-l*l,

4
Pewenue. Hcnoassyeu dopmyny s, (o) =-2—lﬁ- S k(1) e—i0Tdy,

-
VunthBas, 4T0 |T|=—7T NpH T <0, |T|=1 mpu v==0, monyuum
k,(t)=¢* mpu T < 0; upn T=0 k, (v)=e"* CuenopaTtensHo,
0

-2
5, (0) =% [ S ete " dr+S P dt] .
o

-®
BHIOAHHB BHIKNAAKH, OKOHUATENBHO NOJYUHM Sy (0)=1/m (14-0?),

886. Haiitn cneKTpaJbHYl0 NJIOTHOCTh CTallHOHapPHOH
cay4aiHoOH (QyHKUHH, 3HASA ee KOppEeNALHOHHYI0 QYHKUHIO
k, (v)=De-%%l (& > 0).
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887. Haifitn cnekTpajbHYI0 NVIOTHOCTb CTamHOHapHORM
CyuadHOM (YHKIHMH, 3Hasd ee KOPPEeNALHOHHYIO (yHKLHIO
k,(t)=e"17lcos.

Pemenue. Yuurhpag, 410 |t|=—7 npH t <0, mpu v=0
|v)|="1 u ucnonbays dopmyny diinepa cos T = (e!T-}-e-i7)/2, umeeM
by () =(1/2) [ea+D 7 e0=D 7] npn T < 0,
by (t)=(1/2) [e-U—D T} e~U+DT] mpn T=0,
ChnenopatesibHo,

Sy (m)=-2—lﬁ- S ky (t) e=i0T dy=

-

0
_____# S' (1= T 1-(+0 Ty go g
-

-]
+_£_S {e-[l-(l-m)tl 1:+ e-[1+Q+@) i) 1:} dr.
v
0

BHMONMHYB BHKAAAKH, MOJYYHM HCKOMYIO CNEKTPAJIbHYIO NJIOTHOCTD:

5y (@) =@+ 0%/ n [14+(1—0)*] [1+(1+0)].

888*, HafiT cnekTpaspHYI0 IJIOTHOCTH CTallHOHApHON
(YHKIHH, 3Hasd ee KOPPEJNAIHOHHYI0 GYHKUHIO R, (T)=
=De-lvlcosfr (a > 0).

889*, HaliTn cnekTpaJbHYIO NJOTHOCTb CTalHOHApHOH
(YHKIHH, 3HaA ee KOpPPENSALHOHHYI0 (YHKUHIO &, (T)=
= De-%%1{cosPt 4 (e/B) sinB| |} (@ > 0).

Ykasanue, Packpure cko6k# M HCNOJb30BaTh Sajaqy 888;
BHIPa3HTb TPHIOHOMETpHUECKHe (YHKUHMHU 4yepe3 MoKa3aTebHbie N0 Gop-
MyJaaM dilnepa.

890*%, HafiTu cnekTpajJbHYI0 HJIOTHOCTH CTalHOHapHOMH
(PYHKUHMH, 3Has €€ KOPPEJIALHOHHYI0 GYHKUHIO R, (T)=
= e_altl.

¥ xasanne. HcnoapsoBate dopMysy
l w
s,,,(o))=E S k, (t) e=i0t d;
-w

JONOJHMTh MOKa3aTelb CTeNeHH A0 INOAHOTO KBajApaTa H y4eCTb, 4TO
-2

uuTerpan [lyaccoua S e~@'s) dz =V 2x.

363



891*, HaiitH cnekrTpajbHYI0 NJOTHOCTH CTallHOHApHOM
GYHKUMH, SHas ee KOppeasanHoHHYlo ¢yHkuuio &, (T)=
= De-el* (1 +a|t]) (@>0).

Pewesn ne. Hcnonbayem dopmyny
w
Se (m)=-21? S ky () e-tot dr,
-

MoxcTaBuB 3aAaHHYI0 KOPPENALHOHHYIO GYHKIHIO, NMpeACTABHM MNpaByio
uacTb PaBEHCTBA B BHAE CYMMbl ABYX HMHTErpajoB:

® [d
sx(o))=-2%s e-autle—imtdt+[2)—z S |T]|e—1Tle-ioTdy,
- -

OG6o3nauuM nepBoe cjaraeMoe uepe3 /; MpouspoAHas 3TOr0 MHTErpaja
110 mapameTpy @

-4
?_&1:-2% S (—1T])e~® 1T le—ioT dx,
CrnenoBaTensHo, ® ol
Sx((l))=l—-¢a—a-. (#)

YuuthnBasg, uto (CM. 3afavy 886)
1=Dajn @+ 0%, So=(0/m) (@ —aV/@-+0Y,  (o0)

H [OACTABHB (¥#) B (%), OKOHYATEJbHO MONYUHM S, (©) =2Da3/n (a2 -+ w2)2.

892. Haiitu cnekTpa/ibHYI0 NJIOTHOCTh CTallHOHAPHOH
(YHKIHH, 3HasA €e KOppPeJAHHOHHYI0O OYHKuHIO R, (T) =
= 100e-o1 171 (14-0,1}]).

Yxasanue Hcnoabsosate sapauy 891,

893*. Haiitn cnexkTpajsbHYI0 HJIOTHOCTH CTalHOHAPHOH
(yHKIHH, 3HaA ee KOpPeJALHOHHYIO OQyHKUHIO R, (T)=

=De-*1%1(1 +-a|t| 45 - a*) (@>0).

Pemeunue MNepBuit cnoco6. Hcnoabayem dopmy.y
-
Sy (m)=-2]? S ky (T) e—tot dy,
-

ToacTaBuB 3aJaHHYI0 KOPPENALHOHHYIO PYHKLUHMIO, NOMYYUM
w

sx(o)_)=-2%- S e‘alfl(l+a|tl+%a’t’) e—iot dg,

-
TlpeacraBum 9TOT HHTErpant B BHjAe CyMMH TPeX WHTErpajoB H BHIOJ-
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HHM BBIK/JaAKH; OKOHYATE/JbHO HMeeM
S, () =8Dab/3n (o} 0?3,
Bropo#fi cnoco6. Beeiem oGo3navenue
-4

1= e~ 1 Tle—i0t d,

P
-
Hailtem npou3sBoasyio 3TOr0 HHTerpajia No napameTpy o

[

_g{;=_2%s (— |t ]) e-% 1 Tiesor dr,
Orcioaa -
-
—a—gg-‘=§%-5 @] 7| e-a T le=iot dr,

T2e-® | Tle-i0% d1,

ChnenoBatenbHo, 3 . "
! o 0
=) e,
se(@=I—a g+ = *)
YuuteBag (CM. 3a11aqa)" 1886). yro ! =Da/n (24 @*?), Haliga vacr-
ol
Hble NPOKSBOJHHE ==, ——y H MOACTABHB HX B COOTHOLIEHHE (*), OKOH-
YaTeNbHO TOAYYMM HMCKOMYIO CNEKTPaJbHYI0 ILIOTHOCTB: S, () =
= 8Da%/3n (a® + w?)3.
JIOCTOMHCTBO 3TOT0 CmOCO6a COCTOMT B TOM, UTO BMECTO TpeX HH-
TerpajoB AOCTATOUYHO BHYHCAMTL TONBKO OAHH, NMpHYeM camuifi npocTofi.

894*, HafiTu cneKTpaJbHYIO NJOTHOCTb CAYy4aitHOR QyHK-
uun Y (§)=X (f) + X' (f), 3Hasn KoppeNALUHOHHYIO DYHKIHIO
k. (t)=De-*!1*l(14a|t]) (x>0) crandonapHo#i audde-
peHuupyemoli cayuainofi pyukuuu X (f).

Ykaszanne Haiias
k, ®)=k, ()=, () =De-o1 %I [(1 +oY)+a(l—a?) ||,
HCMOJb30BaTh BTOpofl cnoco6 pewenns 3agauu 893:
sy (@) =/(1+4a?)—a(l—a?) % .
Iae

Da.

(-4
D
= -0 | T l~i = ——
1 2ﬂSel"lfe o gt R @t
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895*. Moxer Jsu ¢QyHkuHa k(1) =e-I*I(14|7]|+1?)
GHITL KOppenauHOHHOH (yHKUHe#d cTaunoHapHoll cayuaiiHoh
byuxkuun X (¢)?

Pemeune [lpoBepum, BHNMOJHAITCA JAM Bce CBOfiCTBA KOppe«
JAMHOHHOK (yHKUHH R, (T).
kli ;:noﬁcrso ky (v)—uerHast QyHKUHS — BHINOJHACTCA: R, (— T) =
=k, (7).
. Ceoficteo (0) > 0 Bumosmserca: k, (0)=1 > 0.
3. CeoiicTBo | 2, (T) | << &y (0) He BHmONHSIETCA: HalpuMep, R, (1) =
=3/e> k,(0)=1.
4. CsoiicTB0

@®
5, (0) =-2—lﬁ- S ky (1) e-i0T dr =0
-

npu BCeX SHaueHHAX © He Bunoaunserca. [eficTButeasHo, Aomycrus,
yto 3ajaHHas OQyHKuHMA &, (v) ABAfETCH KOPpeJsUHOHHOH ¢yHKuuef
HeKOoTOpol cTanuoHapHoR cayuafinofi ¢yuxusu X ({), ¥ BLIIONHHB BH-
Knaaku, Haiizem oynxunio s, (0)=4(l—w?)/n (14 w2); npule|> 1
byskuna s, (0) < 0.

Hrax, safanHas o¢ynkuHa K (T) He aBasercs KOppensluoHHOH
¢yuxuuell HMKaKofl CTALHOHADHOH cayvafinoh ¢ynkuuu. Pasymeercs,
3TO 3aKJloueHHe MOXHO OwLIO CaenaTh, yOeAHBIUHCH, YTO HE BHINOJ-
useTcsi XoTd GH OAHO CBOACTBO KOppeasilHOHHOR dyHKLuMH.

896. a) [okasath, u4T0 YyHKUMA K, (T)=>5e-2%" Moxer
6biTh KOpPEJIALHOHHOR (QYHKIHEH CTallHOHAPHOH cay4yadHON
¢yaxuud X (§).

6) JloKasaTb METOAOM OT NPOTHBHOTrO, YTO He CYIIeCT-
BYyeT TaKo# CTallHOHapHO#H QYHKIHH, KOPPeNAIIHOHHASA QYHK-
HHUAA KOTOpOH COXpaHsieT NOCTOAHHOE 3HaYeHHE B MHTep-
Baje (—T,, T,;), CHAMMETPHIHOM OTHOCHTEJbHO HavaJja Koop-
JAHHAT, H KOTOpas paBHa HYJIO BHE 3TOr0 HHTepBaJja.

897. 3anaHa cneKTpaJbHas NVIOTHOCTS S, () = 10a/5 (a® -
+ ®?) (@ >0) crauuoHapHo#t cayyaiiHo# ¢ynkumd. Hafitu
HOPMHPOBAHHYIO CNEKTPaJbHYIO MJIOTHOCTD.

Y kasauue HcnoapsoBaTh sapauy 878.

898. 3ajana cnekrpajbHas MJIOTHOCTD S, (®) = Da/m (e +
+ ®?) (@ >0) craunoHapHoit cayuaiinol Gynkuun. Haiitu
(0]

CNeKTpaJbHyl0 QyHKuHIO S, (0)= S s, (0) do.
-
899. J[lokasaTh, 49TO CHEKTpaJibHAasf INIOTHOCTb paBHa
AIPOM3BOAHOA OT cnexkTpajpHOi (PYHKUHH: S, (®)=S; (0).
900. doxasaTh, 9TO /A CTallMOHAPHHIX M CTAllHOHAPHO
CBA3aHHBX cayuafiHbiXx ¢yHkuHit X (f) u Y (f) cnpasexiuso
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COOTHOILICHHE, CBA3LIBAIOLIES B3aHMHBIE CHEKTPaibHBIE NJOT-
HOCTH: S, (—o)=8,,(0).

Pewenne. Ilo onpeaeneHHio B3auMHOM ClleKTpaabHOft 10THOCTH,
L

1 —
Sxy (@) =%~ S 7y (1) €100 dT.
—cm
ChenoBaTenbHO,

* ®
1 i 1 e
Sxy (—o) =2_J; S Ty (x)e i(—w®)T d1=2_5 S Txy (x)e o= gy,

-0 -_—

Mockoabxy 7.y (T) =7,% (—T) (cM. sagauy 846), To
-4

1 (=~
S5y (—0) =5 S yx (—7) €710 gq,
-0
ChenaeM saMeny NepeMeHHON WHTErpHDOBAHHS, MOJOXKHB Ty=—T

H, caenoBatebho, 4ty = —dv. Hoemft HuwKHuMA npefea wuuTerpuposa-
HHS paBeH o, a Bepxuufi ~—oo. Taxkum oGpasom,

-

1 —
Sxy (_(’))=_2_J.? S ryx(t) e faty dry =
®
®

1 —
= 5n S ryx(T)e oty dty =54 (0).

901. Joka3aTb, YTO B3aHMHBIE CNEKTPAJBHBEIE MJIOTHOCTH
nuddepennpyeMofi CTallHOHAPHOH cayuaiiHo# QYHKUMH H
ee MPOH3BOJHON CBA3aHEI PABEHCTBOM Sy () = — Sir(©).

¥ ka3 anne. Hcnoapaosars cootHowenue 7. ()= —r. (7).

902. Hoxasatb, 4TO, 3Hasg CHEKTPAJbHYIO [JIOTHOCTh
s, (o) AnddepeHunpyeMoil cTalHOHapHOH caydaliHO# (yHK-
unu X (f), MOXHO HaiiTH B3aHMHYIO CNEKTPaJAbHYIO ILIOT-
HOCTh GYHKUHH X (f) H ee mnpousBogHOH no ¢opmy.se
8xx (@) = {ws, (w).

Pemenue. Ilo onpenenennio BaanMHofi ceXTpa/ibHOM NIOTHOCTH,
l -2
—_ . —olT 4o
Sz (0)= m S g (t)e T

Ll

dky (1)

HapectHo (cMm. 3ajauy 866), uro ! (v)= pral YuutuBag, 410
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[- )
by (7)= S 5. (@)e'™® do, noayynm
—®

o o
d
T =g S se(@) €™ do = io S 5, ()e'™ do =iok, (T).
w -

Caenosatenbuo,
l [ l -
. ~ OIT dr 7o —~ lot
o S ! () e dr=io o S kye(T)e dr.
—w —0

Otciofa OKOHYAaTe/NIbHO HMeeM S (0)=io s, ().

903. HssecTHa cmekTpajsbHas IJIOTHOCTB S, (@) =
= 2Do3/n (0® + a?)® auddepenuupyeMoil cTauHOHApHOH cay-
yafinofi ¢pyHkuun X (f). HalfiTh B3auMHyI0 cneKTpaJbHYIO
noTHOCTE (yHKUHKM X (£) 1 ee NPOHM3BOZHOM.

Y xasaHue Hcnoapsoeate sanauy 902.

904. HafiTh B3auMHyl0 CHEKTpaJbHYI0 MNJOTHOCTH JH(-
¢depeHHupyeMOil cTallHOHAapHOM cJayuaiHofi ¢yHkuun X (¢)
H €ee IpOH3BOJHOH, S3HAA KOPPEJAUHOHHYI0O (YHKUHIO
k. (v) =2e—".

Yk asaHue. Hafttu cHavana B3auMHYIO KOPpeNAUHOHHYIO DyHK-
umio 7 . (‘t)=k; (), a 3aTeM HCKOMYI0 B3aHMHYIO CNeKTpPaJbHYIO IJIOT-

HocTb. MOJKHO TMOCTYNHTh HHaue: HallTH cneKTpalbHYIO IVIOTHOCTh (CM.
safauy 890), a sateM yMHOXHTbL ee Ha i® (CM. safauy 902).

905. Haiitu Koppe/ALHOHHYI0O (YHKIHIO CTalHOHapHOM
cayuaiiziofi pyHkunu X (f), 3Hasa ee CHEKTPaJbHYIO MJOT-
HOCTb S, (®)=5, B HHTEPBAJE —@y<IWO< ®,; BHE 3TOro
uHTepBaJa s, (w)=0.

Pewenue. Hcnoabsyem dopmyny
-
by (1)=2 S 54 (©) c0s 0T d 0.
0

YuuthiBas, 4T0 S, (0)=S$9 B HHTEpBaNE (0; ®¢), MOAYYHM

o

ky (7) =25, S cos 0T d ® =25, (sin WeT)/7.
0
906. HafitH KoppesauHOHHYI0O QYHKIHIO CTallHOHApHO#

cayuaitHolfi (YHKUHH, 3HaA e€e CHEKTPaJbHYIO IJIOTHOCTD:
s, (0)=s, B uuTepBanax (—2w,, —o,) H (®, 20,); BHe
STHX HHTEpPBAJOB S, (®)=0.
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907. Haftu KoppeJqalMOHHYIO (YHKIMIO CTalHOHapHON
cayuaiHoll (QYHKIHH, 3Has €€ CHeKTPaJbHYyI0 IVIOTHOCTb
8, (0) = Do/n(a® + ®2).

Pewenne TlepBuit cnoco6. U3 sanaun 886 caeayer, uto

Koppensunouuol gpynkunn ky(1)=De~*!*! cootserctyer 3apawnas

cheKTpaabHasd NJOTHOCTb. [10CKOJBLKY %, (T) H s, (@) CBA3aHK B3aHMHO-
obpariuMu npeoGpazopannamMy Pypbe, TO HCKOMas KOppeaslHOHHas
dynkuus &, (1)=De %!l
Bropo#i cmoco6. Hcroabsyem dopmyny
L *®

ky(T)= S Sx((!))e“l?(’) dm=? S a2+m’el‘rw do.
o o
Ha3secTHO, uTO
*

l 4"} —~a| T
S a’-l—w’e o=(n/o)e ',

—-—
Cael0BaTeNBHO, HCKOMaA KOPpPeAsuHOHHAA QyHKUuA ky (1)=De~1 T,

908. HaiiTh KoppeasuHOHHYI0O (QYHKUHMIO CTalHOHAPHO#H
cayvaiinofi QyHKIHH, 3Hasi €€ CNEeKTPAJbHYIO IJIOTHOCTb
S, (0) =2/7 (4 + 0?).

909, HafiTh KOppeasllHOHHYIO (YHKIMIO CTAllHOHAPHOrO
6€/10r0 WyMa —CTallMOHAPHON cAyuyafiHON QYHKUHUH C MOCTO-
AHHOM CMEKTPaNbHOH NJIOTHOCTBIO S, (®)=S§,.

P ewen ue. Henoabsyem dopmyay

k(7)== S sy(w)e™ do=s, S e do. (»)

[
[lpumeM Bo BHHMaHHe, YTO 5;-{ S e!™ do =9 (1), rae & (t)— Aeanb-
-—

Ta-¢pynxuns. Orciona
L3

S ¢'%® 4o =2n8 (1), (ve)

MozxcTaBue (es) B (%), OKOHUATENbHO NMOJYYHM HCKOMYIO KOppensiliiOH-
Rylo OyHKIHIO &y (T) = 275,86 (7).

§ 7. Npeobpa3zosanue CTAUMOHAPHOW CRYMAHHON (YHKIMK
CTAUMOHAPHON NMHEHHON AMHAMMMECKONW CHMCTEeMOMH

CmayuonapHot AunedHold OUHAMUYECKOU CUCmemol HaspBaloT ycT-
poiicTBO, KOTOpOE GNUCHBaercs auHeliHHM AuddepenunanbHbM ypaBHe-
HHeM C TIOCTOSIHHHIMH Kos(hduiHeHTaMH BHAA

[agY ™ (1)4-a, Y @=D (1)t ...+ ap]Y (1) =
[Be X () -6, X =1 (1) 1.+ ba) X (1), (*)
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rae X (f{)—sBxoAHaf crauHowapHas ciyvafinas ¢yHkuus (sospeftcreue,
posmMyluenne), Y (f)—Bhixognas cayuaifiHas GyHKIHS (peakunsi, OTK/IHK).
Ecan punamudeckas cucteMa ycrofiumsa, TO NpH ROCTaTouHOo Gostb-
WAX 3HAYEHURAX {, T. €. MO OKOHUAHHM NEePexoRHOrc npolecca, GyHKUHIO
Y (1) mMoxuo cusTaTh CTalHOHApPHOM.
MareMaTHueCKOe OXcHAAHHe BHXoAHOR dyuxuun Y (f) Haxomar mo

dopuyae my,=(b,/a,) m,, rAe m,—MareMaTHYeCKO® OXHAAaHHE BXOA-
Hol dyukuun X (f).
onepaTopHok ¢dopMe ypaBHeHHe () HIMeeT BUA

ap"4-a1p" =1+ s - an) Y (¢) =(bop™ + bip™ 1 L. +bm)X((l)5
e

Mepedamourod ynxyued nunefiHoh RuHaMAdYecKof CHCTEMB Hashbl-
BAIOT OTHOWeEHHE MHOTOU/eHa OTHOCHTeNbHO p Npu X (/) K MHOrouneny
npu Y ({) B onepaTopHOM YpaBHeHHH (s¢):

@ (p) = (bop™ - b61p™ =2 +vi ~;-bm)/(@ep-a1p" "1 ois - ap).

Yacmomnod xapakmepucmuKod nuHeRHOR JHHAMHYECKON CHCTeMH!
Ha3uBaloT QyHKUHUIO, KOTOpas MOJAyYaeTcA 3aMeHOii aprymeHta p B Ile-
peAaTounofl (GyHKUHH Ha apryMest i@ (o -— AeHCTBHTENbHOE YHCJO):

P (lo)=
=[bg (@) + by (@)1 ... - bal/lao (i0)'+a; (f@)*~14 ..--a,).

CrnekTpanbHide NJIOTHOCTH BHXOXHOA H BXoAuofl (yHxumit cBA3anbl
PaBeHCTBOM s, (©) == 5, (0) - | @ (i) |*, 1. €., uTo6H HafiTH cnexTpab-
HYi0 NJAOTHOCTb BLIXOZHOA (YHKUMH, Hal0 YMHOXHTH CIEKTPaJbHYIO
IWJIOTHOOTL BKORHOA (YHXUMH Ha KBaApaT MOAYAA YacTOTHONl XapaxTe-
PHCTHKH. 3Has Xe CNEKTPaJabHYIO IJIOTHOCTb BHXOAHO#M Yy HKUMH, MOKHO
HAATH ee KOPPeNALHOHHYIO dyUKUHIO

-

ky(t)= S sy(o))e""" do,

a caejoBaTre/bHO, H AHCIIEDCHIO
©

D=k, (0)= S 5 (@) do.
-

910. Ha Bxoa JnuHefiHO# cTauHOHapHON AHHAMHYECKO#H
CHCTEMBI, ONHChIBaeMO#l ypaBHeHHeM Y’ () 42V (¢) =5X'(t) +
+ 6X (), nonaercs craunoHapHaa caydaiinas gpyukuns X (f)
¢ MaTeMaTHYeCKUM oxulanueM m,=>5. Halith Martemarn-
gecKoe OXujaaHHe cJayuafiHoH ¢YHKUMH Y (f) Ha BeIxoAe
CHCTEMB! B YCTAHOBHBLIEMCA pexHMe (Mocje 3aTyXaHHA fne-
pexojHoro npouecca).

Pewenne, INpupasnsieM MaTeMaTHuecKHe OXKHEAHUA JeBOA U Mpa-
solt vacreli 3agaunoro audppepenilnaabHOro ypaBHeHHd:

MY (1)4-2Y ()] =M [6X’ (1)-6X ()], wm MY’ ()]4-2m, =
=5M [X' (t)] - 6my.
Mo yenosuio, X (/) n Y (f)—craunonapsne GyHKIHH, a MaTeMaTHYECKOe
CHHAHH® NPOH3BOAHOR CTauuQHapHO!H GYHKUHH PABHO HYJIO, NOITOMY
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2mg=56ml,g Orciofa uCKOMOe MaTeMaTHYeCKOe OKHAaHHE MMy ==3m, =

911. Ha Bxon auHefiHOfi craunoHapHON JAWHaMHUecKoft
CHCTeMH, omHchiBaeMofi ypaBHeHHeM Y (£) + 3Y' (f) 4-5Y (f) =
=4X' ()4 10X (f), nonaercs cTauHOHapHas cJayuyaiHas
oyHKuHa X (f) ¢ MaTeMaTHYECKHM OXHAaHleM m,=2. HafiTh
MaTeMaTHUeCKOe OXHAaHHe cayualinod ¢ydakuun Y (f) na
BbIXOJ€ CHCTEMBl B yCTaHOBHMBLIEMCA pPeXHMe.

912. Ha Bxox nuHeiiHO#l cTallHOHapHOIT AWHaMHYECKOM
cHcTenbl, onucbiBaeMoil ypasHeHueM 3Y’ (1) + Y (1) =4X’ (1)+
+ X (f), nojaerca cTauHoHapHasa cJayuainas ¢yrkuus X ({)
¢ KoppensuHoHHO# (yHKUHKeH k, (t)=6e~-21*L Hahkta auc-
nepcuio cnyuaitHofi ¢yHKuuu Y (f) nHa BEIXOJE CHCTEMHLI B
yCTaHOBUBILIEMCS pexinMe,

Pewenue. 1, Haiitn cnex'rkpanbuylo NJIOTHOCTH 8y (®). Hcnoanaya
pewenue 3aj1aun 886, npu Dy=k, (0)=6 u 2=2, monyunm

8y (0) =Da/n (a? - 0?) =12/ (02 --4).

2. Hafinem nepeiatounyio pyskuuw cuctemu. [as grore sannivem
sajaHoe AH(pdeperunaIbHOE yga;sueune B oneparoproft thopme:
@p+DY ()=@Ep--1) X (). Orciona Y (1)=[(4p+ 1)/3p+ l;l X ().
Caesnopateabno, nepezaroynas ¢yuxuna @ (p)=(4p34-1)/(3p+1)

3. Halinem 4acTOTHYIO XapakTepHCTHKY CHCTeMEl, AJAf Yero MnoJc-

KHUM p==i:
O (i) = (40i+ 1)/(Bal--1).

4. Hafiiem cnexTpajbHYIO IJIOTHOCTE S, (®) BAa BHXOJE CHCTEMH,
AAS YEro YMHOXKHM CIIEKTPaNbHYIO NJOTHOCTH S, (0) Ha KBAAPET MOJAY-
JIfl 4acTOTHON XapaKTepHCTHKHU:

sy (0) =5, (0) | D (i) > =(12/x (0*+ 9 [ | 40i -1 1*/ | 30i -}
+ 18] =[12/{n (&* +4)) -{(160? + 1)/90® + D]
5. HafigeM uckoMyio AHCIEPCHIO

12§ (64D de
D= | W@ =3 | Grpneetn—

24 B (16w%+1) do
el _Sw @+ 9™ +1)

{IpeacTaBiM ROJHHTENPAAbHYI0 QYHKUHIO B BHAe CyMMH npocreRinnx
Apobefi:

p _A[BF do _7F do
¥ n 350 w?--4 350 9021} °

BunonHuB MHTErpHpOBaHME, TNOAYUHM HCKOMY® Aucmepcmo Dy =
= (24/m)(Bn/12) = 10,

13* mn



913. Ha Bxoa siuHe#iHOM cTannouapHON AHHaMiyecKOH
CHCTEeMBI, OMHCHIBaeMo#t ypaBHeHueMm Y’ (1) +3Y (£) = X' ({) +
-+ 4X (f), nogaercsa crauyoHapHas cayuafinaa byuxuns X (f)
C MaTeMaTHYECKHM OXHJaHHeM m,=6 H KoppeasiiHOHHOM
dyukunest k, (v)=>5e-2!7l. Hafitu: a) MmaTeMaTHUECKOE OXKH-
Aanue; 6) mucnepcuio cayuaidHo#t ¢yHKuuu Y (f) Ha BbiXo-
Je CHCTeMbl B YCTAHOBHBLIEMCS peXHMe.

914. Ha pxox auHefiHOH cTaunnoHapHoO#l AWHaAMHUeCKOH
CHUCTEMBI, ONHChIBaeMoil ypaBHenueM Y (f) - 8Y’ (¢) +-6Y (£) ==
= X' (t)+ X ({), nogaerca cTauHoHapHas c.ayualiHas QVHK-
UHA ¢ MaTeMATHUECKUM OXHAaHHWeM m, =4 H KOppe.IsuH-
oHHOit QyHKumned &, (t)=e-1vi. Haiitu: a) matemaTHyeckoe
oxunjanue; 6) CNEKTPAJIbHYIO IIOTHOCTb CAyYaitHOl (YVHK-
uuH Y (f) Ha BbIXOZEe CHCTEMB! B YCTAHOBHBLIEMCS pexHME.

915*. Ha Bxoj .1HHefiHON cTauHOHapHOH AHHAMHYECKOH
CHCTEMBI, OTHCHIBAEMOi ypaBHenHeM Y’’’ (f)+6Y" (f) +
+ Y’ () +6Y ({)=T7X" (£)--5X (1), noaaercsa crauuouap-
Hana caydaiHas ¢yHkuua X (f) ¢ M3BeCTHOH KoppesiuHOH-
HO#H dyHKuMeil: a) k, () =4e~171;6) b, (T) =2e-I1TI (1 +|T]).
HafiTn cnekTpa’pHYyi0o NJOTHOCTL CayyaidHOH QyHKuuu Y (f)
Ha BBIXOJE GHCTEMbl B YCTAaHOBHBLUEMCSA pPeKHME.

Y kazanne. Henoas3zoBath 3a1aumn 886 v 891. Paznoxuth Ha JAu-
nefinble MHOXHTEIH 3HaMeHarTe/ b nepe1aToyHoi DyHKuLHH:

(p+1Xp+2)(p+3).

916. Ha Bxoa suHefHO#l cTanmuoHapHOH AMHAMHYECKOMH
CHCTEMBl, ONMHCHIBaeMOR ypaBHenueM Y’ (£) - Y ({) = X (¢), no-
CcTynaer crtalmHoHapHasa cayualnasa ¢yHkuns X(f) c HOCTOsAH-
HOH CMeKTPaNbHOH ILIOTHOCTBIO S, (Geawii wym). Haiitu
Jucnepcuto cayuahHofl GvHKuuu Y (f) Ha BHIXOJE CHCTEMBI
B YCTAHOBHBLIEMCS DEXHMe.

917, Ha Bxoa auHefiHoll crauvoHapHOil AMHAMHUECKOIl
CHCTEMbI, ONHChiBaeMoOi#t ypaBHeHneMm Y” (/)4-2hY’ (f) +
+RY ()=X () (h>0), &>=h), noctynaer crauuoHap-
Hasa ciaydaisnaa QyHkuus X (/) ¢ NOCTOSHHOM CNeKTpa bHOM
MJOTHOCTbIO S, (6eantit wiym). Haitri cnekrpanbuywo njor-
HOCTb CJyuaiiHofi QyHKmuH Y (f) Ha BbIXOjJ€ CHCTEMHI B yCTa-
HOBHBLUEMCS peKHMe.

918*. CnpoeKTHPOBaHH JBe JHHEfHbIE CTaUHOHAPHBIE
J¥HAMHYECKHE CHCTEMBl, Ha BXOJ KOTOPHIX AOCTYMaeT cTall Ho-
HapHas caydaiinas Gyakuus X (f). [lepeaarounnie QyHKIUH
CHCTEM COOTBeTCTBeHHO paBHbi: @, (p)=(4p-1)/(3p--1),
D, (p) =(p+1)/(3p+1). CnekrpaspHasi NJOTHOCTH BHIXOA-
HOMl (YHKUHH u3BecTHa: s, (w)=12/n(w?+4). Kakas us
CHCTEM obecreulBaeT HaHMEHbWYI0 AHCINEPCHIO BBIXOAHO
GYyHKUHH?



OTBETH

Taasa nepmas

3. a) P=1/90; 6) P=1/81. 5. a) P==1/6; 6) P =1/18; B) P==1/2;
r) P=1/18. 6. a) 0,384; 6) 0,096; 8) 0,008. 7. P=3/4. 8. P=1/720.
10. P=1/C3,=1/190. 12. P =C}/Cls=24/91. 13. P=C3%/Cl% =0,1.
14. 3) P=C3o/Cloo 2 0,65; 6) P=Cio/Cioo = 0,00005. 16. P=C}/C3=0,3.
16. P =1/A%,=1/720. 18. P =C3.C§/Cly=0,5. 19. P =C3y- C3/CSs~0,4.
20. P =C3-C4/CY=14/55. 21. a) P =C}-C}/C}=0,6; 6) P =C3/C3 =0,3;
B) P=0,9. 22, P=1/5% 24. W=0,9. 25. 180 npuGopos. 26. P =1/2.
27. P=1/3. 28. P=r%/R2%. 29. P=(2a—2r)/(2a)=(a— Z/a. 3. P=
=(a—2r)*/a®. 8l. P=(6—2)/6=2/3. 32. P=(10%?—5%)10=0,75,
33. a) P=2/n; 6) P =3V 3/(4n). 34. P=0,51R%/(nR%)=0,5. 36. Bos-
MOXHHIE 3Hauenus xoopauHaT: 0K x<L, 0y L; Gnaronpusrcr-
BYIOUlHE 3HAUeHHA: Yy—x <X, yY>x x—y<y, y<x; p=1/2
37. BoaMoxHble 3HaveHHa KoopinHaT: 0S¥ l; Oy, y>=ux,
61aronpuATCTBYIOIHEe 3HAYeHHA KoopAMHar: y—x < L/2; p=0,75.
38. BoamoxHue 3Havennsi koopAuHaT: O0<Sx<<L; Oy« L; Gaaro-
NPHATCTBYIOULHE 3HAYEHHs KOOPAMHAT: y—x < L/2, y > x; x—y < L/2,
y<xi p=0,75. 42. P=7/16. 43. BoaMoXKHHE 3HaueHHsI KOOPAMHAT:
<yl 0<y<L; 0z L; GnaronpuaTcTByIOIiNE 3HAYECHAS KO-
opauHar: x < y+2, y<z+x, z< x4y P=1/2. 44. Boamoxkuuie
sHaueHHs KOOpAuHAT: 0 < ¥ <2, 0 <y <2 6AaronpHsATCTBYyIOUHe 3Ha-
u.ng  koopmumat: 0<r<V 2/2, O<y<¥V 2 n V22<r<?,
12<y<V 2; P=(1431n2)/8 2 0,38. 45. BoamoxkHHe 3HAYEHHA KO-
opanHat: 0 < x<<1, 0 < y<1; GnaronpHATCTBYIOWHE 3HAYEHHS KOOp-
auHat: 0,1 < x <09, 0,1 <y<<0,9; P02,

T'saBa Bropas

47. P=1—C%C3=5/6. 50. P=0,14. 51. P=0,38. 52. P=0,7.
53.P=0.|8. 54. P=0,432. 55. P=0’384. 56. a) P=0,188; 6) P=0,452;
g) P =0,336. 67. a) P=0,6976; 6) P=0,9572. 58. a) P=1/6% 6) P=
= 6-(1/6%)=1/26. 59. a) P=C;-(1/6’-5/6)=5/72; 6) P=5/12; 2) P=5/.
6l. n=>5. 62, a) P= 312_3) . 6) P=4) 3113 . 4:;-1-:;/3 .
63. P=3!(1/3)%. 85. P==5/100.4/99 = 17495, 67, P =6/10-5/9-4/8-3/7=
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=1/14. 68. a) P=1/5-1/4.1/3=1/60; 6) P=0,1. 69. P=20/25-19/24X
% 18/23w=57/115.  70. a) P=1/10-1/9-1/8=1/720; 6) P=0,001.
81. Pe0,126. 82. P ~ 0,95. 83. P=0,388. 85. P ~0,76. 87. p=0,8.

88, E[::gz::_o;))]—l—l, rae E (N)—uenas uwactb umcna N. 90, P =
=2—”7+¢21—3. ol P=0,89. 92. P=0,85. 93. P=0,8. 94. P=0,5.
95. }’=0,4. 96. P==0,87. 98. BeposTiee, uT0 BHHTOBKa Ghina Ge3 omn-

THYECKOro MpHllena (BepOATHOCTL TOrO, YTO BHHTOBKA Ghina Ge3 ONTH-
yecKoro npuliesa, paBHa 24/43; ¢ onTHueckuM mnpuuesom— 19/43).
99, P=3/7. 100. P=21/3. 101. P=5/11. 102. P ~ 0,47, 104. P 4 (Bs)=
=1—(0,6--0,3)==0,1. 107. P=10/19. 109*. P=0,039.

Fnasa tpetns

111. a) BeposiTHee BHIUrpaTh OAHY TMapTHIO H3 ABYX: Py (1)=1/2;
P, (2) =3/8; 6) BeposiTHee BHHIpaTh He MeHee ABYX MapTHil u3 uetsipex:
P4[g2)+P4(3)+P4(4)=1—[P4 0+ P, (N1=11/16;  Pg(3)-+ Py (4) -
1 s (5) =8/16. 112. a) P =P, (0)-+ P (1)==3/16; 6) Q=1—[P,(0) -~
Py (1)]=13/16. 113. a) P, (3)+ P, (4) =0,1792; 6) Pg(4)+ P; (5)=0,74.
114. a) p3=0,729; 6) C3p%q -+ Cip* =0,95; B) C3p®q2 -+ Chpiq - Cop®=0,99.
115. Hckombie BepOATHOCTH Takoen: a) 0,31; 6) 0,48; B) 0,62; r) 0,62,
16, P, (2)=Ci(2/3)* (1/3)*=8/27. 117. Py (2)=Ci(x/a)® [(a—2x)/a]®.
118. P =C:.CIC3-C3-(1/4)%. 121. Pyqp (75)=0,04565. 122. P1q0(50) =
=0,0782. 123. Pyy (N)=0,5642/ V'N. 124. Poy(N+m)=V2/N X
XO( V27N m). 126. a) Py;0 (1470; 1500) =0,4236); 6) P19 (1470; 2100)=
«0,5. B) Pasao (0: 1468)=0,5. 127, Pgy (11; 21)=0.05045. 128, P—
=0 (1)—® (—1) =20 (1)=0,6826. 130. n=177. 132. P =20 (1,2) =
=0,7698. 133. P=20 (2,31)=0,979. 134. P =2 (0,877) =0,6196.
137. n==661. 138. n=6147. 140. £ =0,02. 141. ¢ =0,01. 143. 15<m < 33,
4. 5xme<22. 146. ky=8. 148. ky=17, ko 1=18. 181. ky=17.
153. 100<n<102. 154. 8<n29. 156. 0,625 < p«<0,65.
158. a) ko=1; 6) P5(1)=0,41; B) P=0,0067. 160. a) Py (2)=0,72;
6) P4 (1)=0,26; B) P, (0)=0,02; v) P4 (1)-- P4 (2)=0,98. 161, a) P3(3)=
=0,612; ©6) P3(2)=0,320; ) Py(1)=0,056; r) Pj(0)=0,003;
R) P=1-—g19293==0,997. 162. a) P,(4)=0,006; 6) P,(3)=0,065;
3) P, (2)=0,254; 1) P, (1)=0.423; 1) P, (0)=0,252; €) P, (0)--P (1)~
+P4(2)=0,929. 163. 0,325.

Taasa versepran

7. X0 1 2 3 4 68, X 0 1 2
p 0,6561 0,2916 0,0486 0,0036 0,0001° '9% p 14 172 1/4*
168 X 0o 1 2 gL X0 1 23
. p_9/16 6/16 1/16° *p 015 35 1/5°
173.

X1 2 8 ..  k
. ")2 p 0.2 0,16 0,i28 ... 0,84-1.0,2 ...7 0 k=L
::- §P0’7 0,24 0’042 0’0144 . 177. PIOOO (3)=0,'8. 178. Pgoo (4)=0,09.

. @) Pygoo (2)=0,224; 6) P 0)--P (1)=0,1992; 8) P (k> 2)=
=0,6768; 1) P =1~ P 100 (0)-0,95. 181. 6) A=3. 188. a) Pl 5 obo:
6) Py (k < 3)=0,0123; B) P, (k= 3)=0,9877. 188. 6) M (X)=0,535.
180, 6) M (Z)=30. 191. x3=21; py=0,2. 198. p;=0,2; pz=0,3:
ps=0,5. 194, M (X)=3/5. 198. M (X)==NCy (1/6)™ (5/6)n—-m,
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200. M (X)=50.C$.0,94.0,1 = 16. 209. D (Z) =61. 211. a) D (X) == 8,545;
0(X)==2,923; 6) D(X)=248,95; o(X)=15,78. 214. D(X)=0,9,
216. D(X)=0,495. 217. p,=0,3; py,=07. 219, px 012033'
X1 23 —3
220. 7 03 0.2 0.5 228 A M(X)=10; 6) D(X)=90. 229. v,=3,9;

vy3=16,5; v3=74,1. 23t. p;=0; p,=0,64; u3=—0,77; n;=1,33.

Faasa natas

236. P (|X—M(X)} < 30)=1—02/(90%) =38,9.

238. P(| X —M (X)|=20) < 0%/(40%) =1/4. 239. P (| X—-M (X)| < 0,2) =
==1—0,004/0,04==0,9. 240. e=0,3. 242, a) P (| X—16] < 3)=0,64;
6) P (| X—16]=3)<0,36. 244. P (| X —200| < 50) = 1—150/50% =0,94.
246. P (| X—0,44| < V' 0,4) = 1—0,0364/0,4=10,909. 248. ITpimennma,
Maremarueckne oxulaHua X, KOHeYHM W pasHbl — a/(2n4-1); auc-
NEPCHH DAaBHOMEPHO oOrpaHuvenbhl uHcAoM a?. 249, a) C BospacTaiuem
n aucnepeun D (X,)=(2n 3n2-- n)/(2n-+ 1) neorpannueHHo BO3pac-
TaloT; 6) Heab3d, TaK KaK TPeGoBalHe PABHOMEPHOH# OrpaHHYeHHOCTH
INCHEPCHiT JHWb JAOCTaTOYHO, HO He HeobGxomimo. 251. IpHmeHuma:
M (Xp)=0; D(X,)=2.

TFaasa wecras
253. P(0< X < 1)=1/4.254. P(—1 < X < 1)==1/3.255. P (X=T)
=]—P(X < T)=1—P 0 < X <T)=1/e. 257. p=P (0,25 < X <0,75)
=0,5; P, (3)=Cip®q=0,25. 259. x;=2)"3. 261, F(x)
0 nmpux<<3,
0,2 mpu 3 < x4,
=< 03 npun 4 <x7, 263. [(x)=2cos2x B uurepsae (0; m/4);
0,7 npn 7 < x=< 10,
1 npr x> 10,
pHe sToro uurepBana f(x)=90. 265, P(l < X < 2)=(e* —1)fe*®,

268. p=P(0 < X < d)=(312/4; P;2)=C (“+2)’ L2

4 4n
‘ 0 npn x<g 0,
268. F(x)=, l—cosx npu 0< xea/2, 269. F(x)=
l i npu x> /2,
[0 npH x < 1, [0 npH xZ7 /6,
=. (1/2)(x2—x)npn 1 < x 2, 270. F(x)= | — cos 3x npu /6 < xK1/3,
1 npr x> 2. 1 npR x>a/3.

272. C=1/2. 2738. C=1. 274. Cm4/(a—In4d). 278. M (X)=4/3,
278. M (X)=0. 2/72& a) c=3/4, 6 M(X)=1116. 281. M (X)=l/e.
@,

283, M(X= S Roosxdr=(a?—8)/4. 284, M (X%)=13/40.

0
287. Mg (X)=M (X)=M, (X)=4. 288. a) Moasi X 11e uMmeer (ILJIOTHOCTD
pacTipelefieHNs we HMeeT MaKcuMyMa); 6) M (X)=0 (xpupas pacnpene-
JdeHHA CHMMeTPHYHA OTHOCHTeAbHO Tpamoir x=0). 289. Mg (X) =

=L.(i‘:7:’ir/". 203, a) D (X)=4,5; 6) P(—3 < X < 1)=05+
+ (1) aresin (1/3); P (1 < X < 3)=0,5—(1/x) arcsin (1/3). 286, D (X)=
375



25/18. 288. M (X)==3xy/2; D (X)=3x3i4 0 (X)=V 3x/2.
. D (X?)=20—2n% 802. M (X)=(a+-1)B;i 6) D(X)=(x~1)p%.
. V =2/3,\’|'~=l/2.\'3-"=2/5. ‘V,|=l/3; My == ,p,:l,’l& ‘132-"1/135,

ggu

ps=1/135. 807. C=1/(b—a). 309. a) P(0< X <004~ P(0,16<
< X < 20)==0,4;6) P (0,05 < X <0,15)==0,5.310. P(2 < X < 5)=0.6.
3 PO<X<13)-PRB<X<)=23 3812 Fn)=

1.

[ 0 nmpu x<a,

=) (x—a)/(b—a) npu a< x<b, 314 M(X)=5. 316. D(X)=3

\ _ b mpux>b

o(X)=V3. 317. M (X)==a («kpuBaf» pacipeileJeHus CHMMeTpPHUHa

orHOCHTeAbHO npaMoft x=a); D(X)=1%/3. 319. M (X?)=(b-i-a)(b*

atys D=2t (A G e mxy) -
o T T(b—a) 4 ’ . -

=(a+b)/2:(c4-d)2. 322. f(x)=

e~ =3B 393 f(x)==

1

2y 2

ke~ =3%32  gag M (X)=1: D(X)=25. 325. J(x)-=

4y on

= V'__ e~*2 329, P (15 < X < 25)=0,6826. 330. a) P (55 < X <
JU

< 68)=0,0823; 6) P(32< X < 40)-=0,0027. 332. P(|X| < 10):=
=21{0,5) =0,383. 333. P ~ 0,41. 335. Mpamepno 95%. 336. a) P (| X | <
< 15)-P(|Y | < 4)=20(2,5)-2® (1) =0,6741; 6) P ==1—(1—0,6741)% ==
=0,8938. 338, P (35 < X <40)=P (10 < X < 15)=0,2. 341. {(a—3o,
a+430)=(—5,25). 342. 60-=30 mm. 343. (9,7; 10,3). 345. 0=

R8T a2
STl Oy — B3 ~6)
=V2(lnﬁ-—lna)' 347. [(x)==6e~%x s unrepBase (0, o), BHe

sroro mutepsana f(x)==0; F(x)=1—e-%" s unrepaie (0, ®), Bue
sroro nuteppana F (x)=0.348.2a) A==2;6)A=0,4.351.P (Il < X < 2)=
=0,038. 352. P (2 < X < 5)=0,251. 354. a) M (X)=0,2; 6) M (X) =10.
855. a) P X<M(X)=P0<X<(l:A\)]=(e—1)le: 6) 1.
857. D (X)=0,01; 0(X)=0,1.338. D(X)=6,25; 0 (X)=2,5.359. C = A.
;m.Az,=2/M. 361. A5 -=2. 362. pu;=9/A4. 363. £4=06. 365. a) M (T)==0,2;
6) D(T)=0,04; B) 6(T)=0,2. 366. M(T)=0(T)=0,2 4. Kourpoaep
B cpeasem Gyzer XIaThb ouepeauyto MainHy {2 muu. 368. a) F(100) ==
;0,%55;66) R (100) ==0,05. 370. a) 0,292; 6) 0,466: 8)0,19. 371. a) 0,9975;

|

b

I'aasa ceasman

374.Y 7 13 2 Y ¥v32 1
p 0’2 0,' 0.7. 376. P) 0'3 0'7. 378. a) g(y) EE

=(1/3)F[—¢/3], (-3 <y<~—3a); 6) g(y)=rz—f 4=5 '
(Aa4-B<y< Ab4-B)ynpu A>0,(Ab4-B <y < Aa--B)npn A <0.

1
m. = . . =
BN = 380, 2) g () =(1/) ] Un (1),

O<y< 1 6 gty=eVleYy] (—w<y< w);l B) &) =
=——f[3/7]. © : = f | —

35 Hyv], O<y<oy 0 gw 2yVFf VIJ'
O<y<®); DegW=2/(y) O<y<o») 38 a) g =
376




{
(= 0 ;6 =
2V = (V) +F (—V )], 0 <y < ®); 6) g(y)= 2“,m(”y)x

XY@/ (=¥ Tl O <y < Die)e@=fG)+/(=4)

O<y<w)r negw= Y 77'_—.-1 {f (2atk -+ are cos )+ f (2rtk —

h=—o

—arccosy)] (—l <y <)M gW=—5 os, ———F(tg y)(—n/2 < y <n/2);

) 80)= s [ (VTH=D+ [~V TH=DL © <y <.

84, g(y) 2i(n Y T—y?) B uuteppane (0, 1), BHe sroro unTepsana
g(y)=0. 385 g)=l/n(1+y?)) (—w <y<®) 38. gy =
=2/(n YT—y?) B uutepsane (0, 1), BHe 3T0ro HHTepBaia g (y)=0.

390. g(y)= VW e~ B HurepBane (0, o0); eHe 3Toro HHTepBaJa

e~ 2y/6®

=0. 391. =
g(y)= gy = VT

Hu1epBata g (y) =0. 393 M(Y)_(n2—8)/41395 D(Xz)—2 —2213
396. M(Y) b+ a)(b +a?) | . D(Y)== b'—a? (b—-~a)(b +a )J )

B HHTepBase (0, oo); BHe 3TOrO

7 (b—a)
399. a) G(y)=F l(y—6)/4] 6) G(y)=1—=F[(1—y)/5}, B) Gy) =
= Ff(y—b)a] mnpn a>0, Gy=1—Fly—b)a] upu a<0.
401 Z il 12 13 14 17 18 6) Z 5 11 17
: a)P008032002008010040' P 0,56 0,38 0,06 °

-2/5 e~22/18 -
403. g(z)={(‘)”2)e (- ) ﬂgﬂ ifg: 406. G(z) =
0 npu z2<0, 0 nmpu z2<0,
) 22 mpu 0<z<t, @=12 mpu 0<z< U,
t—(2—2)%2 mpu 1<2<2, 2—zupu 1 <2<2,
i npu 2> 2. 0 mpu 2z2>2
0 npu z2<3,
I (z—3)%/16 npu 3<2<5,
407, G(z)=4{ (z/H)—1 npu S5<a2<c,
] |—@—2z)2/16 mpr  T<z<9,
1 npH z2>9
0 npH 2<3,
(z—3)/8 mpp 3 <2<,
g (z)= 1/4 npu 5<z<7,
(9—2)/8 npu 7<2<9,
0 apu z2>9,

Faasa socbmas

400. X 26 30 41, 5 V 2
p 0,14 0,42 0,19' 0,25 p 0
413, f(x, ¥)= =8e-4x-2y npnx>0 y>0 f(x 0 mpu x <0 nam

y<0. 414, —l-arctg —|— 2) (—arctg—g-—i-?) . 418, F(x, y)=

,7 411, P=3/128.
k(¥

"sm
=1
li -
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== (1/2) [sin x -} sin y—sin(x |- y)]. NT. f (x, ) = 3/aR®) [R— V ¥ 2]
BHyTpH Kpyra paguyca R ¢ UENTPOM B Hauane KOODAWKAT; BHE 3Toro
kpyra f(x, y)=-0. 418. C=12/n% 419, C:=2/n. 420. a) f(x, y) =

=Int2.2-x-¥ g nepsom maaupame,6 sge )}(Banpauaa f(x, y) 0;

1

6) P= 5/3 212, 422, a) X
p(X110) 5,7 2/7;  p(Y|6) 5/14 5 28 13 28,
24 a) C=VIn 6) h(0)=V3QVa)e-om, [
V3 V) e 8) o (x| ) (1/ V7) e+, oy | x)=(2/ ¥ 7)x
xe“’ 2(x+4y)® 426, [(x y)—-l /(4ab) BHYTDH 327aHHOTO TPAMOYTOJb-
HuKa; BHe ero f(x, y)=0;0) [, (x):l/(i’a)nP" |x|=aq, "PH | x{>a
fu(x)=0; mpu |yi<<b [2(y)=1/(2b), mpn |y|>b fa(y)=0.
427. a) f (x, y) = 1/18 BHYTPY Tpaneunn; Bue e [ (x, y)=0; 6) f, (x) =

npu x<0,
- 2/ npr 0<x<3,
T 1(—-2/27)x4-4/9 nmpn 3 <x<6,
0 npH x> 6
0 npu y <0,

Ia (y)={ (31/24)y—i-1/3 npr 0<y< :. 429*, a) [ (x, y)=1,36;

nps# Y
say-rpou Tpaneunn; BHe €€ f(x, y)=0; 6) fi(x)=

npr x <—6,

x/2T-12/9 —6 < x <—3, (0 npu y < 0;
=< 1/9 —3< x<3 fo(y) = —¥/24-}-1/3 npu 0<y<4.
\—-—x/27—}2/9 s <6 lo y> 4

x>
81 MX)=MY)= Vsn/s, D (X)=D (Y)=(4—=m)/12. 432. M (X)=
=M(Y)=(n-|-4—4 V' 2)/4.433. M (X)=M (Y)=:/4; D(X)= D(}')—-
= (n*-|-8n—32)/16. 434. a) M (X)=M (V) =52, D (X)=D(Y)=

0 0 v
6) pyey=0. 436, a) [ (x, y)_{ 10e= % +2) “g: i;o’ HaH Z;g‘
= npH x< 0, nan y <0,
6) ny { (1—e-5%) (1 —e~%) npn x> 0, y>0. 436. [1 (x) =

=2VIi=33ar?, @(x|y)=12 VP —y% fa(y)=2 ¥V rP—g2 ars,
Yy|x)=12Vr—x.

F'aasa aesntan

x, 7 8 12
440. 025 0,10 0,15 0,50°
npy X2,
npn 2< x5,
npH S < xC7,
npu 7 < x<8,
npu x> 8.
0 npH x4,

6)F‘(x)={0’5 np 4 < xl7,

442, a) F*(x)=

(=

—-OOOO

0,7 npy 7T<x<8,
1 npH x>8.

ITaasa aecaras
451, x, --4 454, X, =2621. 456, s*=5,1. a) x,=10;
6)D,-25 s2:=10/3. 459.%,-=166; D, --33,44. 46l D,(X)—D,(u =
- 167,29, 462 Dy (X) == Dy () =12603. 464. Dy (X)==Dg(u);102 =
»-344/100 00344 4656. Dy (X)=Dy (u)/lo’—-l3 36,100 =0, 1336
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467. 5% =3t = 168,88. 469, s =st/10=5,25/100=0,0525, 470. s} =
= s2/100=489/100=4,89. 472, A*=yx,=0,9. 473. A*=F,=0,5.
474. p= Q) x)/nm. 475.p=gn,-x1)/(10-5)=0,22. 476, A*=1/%;.
477, A =T/%=1/5=0,2. 478 p=1/%,. 479. p*=0,2. 482, a* =
= (%)?/s*—1=160%/12062,5—1=1,12; §*=s3/% = 12062,5/160 = 75,4.
483. a*=3X,, 0*= V' D;. 484. a*=1,26,0%=0,5. 485. a* =%, — /3D,
p* =T+ ¥V 3D,. 486. a*=2,24, p*=22,38. 488. A; = 2,11, A} =3,57.
490. p*=(Q nx;)/1000=0,4. 491, A*=(Dx)n=%, 492. A*=l.
94, A*==1/%,=1/20=0,05. 495. p*=F,/(a+1). 496. p*=Fp/(a41)=
n

=7547. 497, p=1/%,. 498, a°=[2g(x,~)] /n. 499, o*=
i=1

" n
= l/ D) lg(xi)—al?/n. 500. a* =%, 0*=V D,. 502. 2) 7,63 < a <
i=1
<12,77, 6) 1428<a<19,37.  503. 1964,94 < a < 2035,06.
504. 992,16 < a < 1007,84. 505, S={ ——= l,96%=0,392“.

n
§07. n=179. 509. —0,04<a< 0,88 51l. 34,66 < a < 50,94.
513. a) 0<0< 14,28 6) 7,98<0< 20,02. 515 0,28<0< 1,32
517. 0,47 < p < 0,71. 519. 0,78 < p < 0,87. 520. 0,705 < p < 0,795.
521. 0,07 < p < 0,18. 522. a) 0,083 < p < 0,119; 6) 0,076 < p < 0,124.

Tnasa onunHanuarag

524. a) x3=19,672, Dy=0,169; 6) ¥;=76,2, Dy=18,56.
526. D,—40,4. 627. a) 7,=15.68, Dy=3% ©) D;=3o%.
528. 2) ys=23,85, D,=38,43; 6) Dp=36,35. 530. a) xp=5l,1,
D,=101,29; 6) xp=147,62, Dy=212,3; B) X,=16,46, Dgy=4,87;
r) §,=ll.ll4; Dy, =0,14. 532, a) a;=0,135, ep=—0,331; 6) a;=0,18,
ey =—0,45. 534. a) a;=—0,01, ep=—0,21; 6) a;=0,47, ex=0,36.

Fnasa asenaauaras

536. a) y.=1,92x100,9, x,=0,42y—38,3; §) y,=3,69x-| 66,
;'y=0,19y—3,l; B) yy=-2,15¢181,8, x,=—0,33y+65,7:
§38. a) yx=0,66x2+1,23x +1,07, 0,5 =0,9; 6) y, =3,20x* —13,00x}-
+9.07, yx=0,99% B) y,=148x*12,4lx, 1,,=093 ) y;=
= 1,59x%43,33x}- 9,4, 1,,=0,93; n) y, =—1,52x%-| 121,94x—576,61,

=0,91. 539. a) x,=2,84%-}-0,02y-+3,18, =0,96; 6) x, =
0yt 1,25yt 1, Wey=0.92. BAI. 0w s 008 542. " pp=0V75.
543. py=0,73. . pp=0,82. MHeuns CrneunaaucTos ROCTATOHHO XO-

oo coraacyiorca. 545, pap=-—0,2l, pac=0,64, ppc=-—0,3.

anGosiee coraacyioTcs oueHku ap6utpos A u C. 547. p, =0,89. 549,
1, =0,78. Ouenku xoutponepos corJjacylorca. 550. t-=0,54. 5&51.
13=0,67. MHeHus1 CHeUHaIHCTOB COTNIACYIOTCA YAO2JIETBOPHTE/bHQ.
§52. 145 =—0,16, T4,==0,51, tg-=0,51. Hanbonee cosnanaior ouesKu
ap6utpos A 1 C, B u C. 553. 1,=0,79.
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I'aasa TpuHaguarvas

568. Fya6x=2,8; Fyp (0,01; 8; 15)==4. Her ocHoBaHu#l OTBeprryTh
nynesyio rumnoresy. 557. Fy,e,=1,62; Fyp(0,05; 5; 8)=3,69. Taxum
00pasoM, HeT OCHOBaHMA OTBeprHyTb HYyJeBYI0 TIHIIOTe3y O paBeHCTBe
reHepanbHLIX Jucnepcuii. 559. si =188,67; sp=124,84; Fpa6,=1,51;
Fyp(0,05; 9; 7)=3,68. Taxum 06pasoM, HET OCHOBAWHEA CUHTATb TOY-
HOCTb CTaHKOB pa3nnuHofl. 561. yhasn =21.33; xﬁp (0,05; 16)=26,3.
Her ocHoBanull OTBEPrHYTh HyJeBYIO THNOTE3Y. 562. sz=027; Anaba =
= 45,0; yxp (0,05; 30)=:43.8. Hynesas rumoresa otsepraercsi. Hcnpas-
JNeHnas sn6opouHas AMCNepCHA 3HAUUMO OTJHUAeTCH OT FHIOTeTHUecKof.
564. s3=sk=4; Yres.xp(0,975; 19)=8,91; xhpas. kp (0,025; 19) = 32,9;
Y ha6n=38. HyneBas runoreaa OTBepraeTcsa; HOBHYOK paGoTaeT HepHT-
MHuHO. B568. 2g,05=1,645; xﬁp (0,05; 120)=146,16. IMapTus Gpakyercs.
568. Z,a65 = 2.,5; zxp == 1,96. HyneBas runoreaa otBepraercsa. Cpexnuil Bec
H3jenul pasnuyaetcs 3HaunMo. 569. Z,,6,=1,2; 2,p=1,96. dannue
HaG/IIOReH Hil COrNacyIoTCs C HyJleBoft THNOTe30fi; BLIGOPOUHHE CpeAHHE
PasnMYalOTCA HE3HAUMMO. 571, Fuaay=1,19; Fyp(0,01; 7; 9)=5,62. Her
OCHOBAaHW# OTBepPrHyTb THIIOTe3y O paseHcTBe Jaucnepcuii. Hmeem
| Tuaba =375 fppyer.xp (0.01; 16)=2,92. HyneBas runoresa o pa-
BEHCTBe CpeiHHX oTBepraerca, 573. x=12,8; y=12,35; s2x=0,ll; s2y=
=0,07,  Fua6a=157; F,p(0,05 9 15)=2,59; ~ Tyuags=3,83;
npasocr. xp (0,05 24)=1,7F . Hynaepas runotesa  oTBepraertcs.

5. a) Uyags=1.3, uyp=2,57. HeT ocHoBaHMi OTBEPTHYTbL HYJEBYIO
runotesy. 6) uyp=2,33. Her ocHoBaHuli OTBEPruyTh HY/EBYIO THMO-
7e3y. B) Upyagn=3, Uxp=2,33. Cpennuii Bec TabaeTku 3HauKMO OT/H-
uaetcd OT JAONYCTHMOTO;  JaBaTh  JIEKapcTBO GOJIbHHIM  He/b3d.
576. 8) 1) 1 —f=0,5—®(0,15) =0,4404; 2) n,=25. 577. 8) 1 —P =
= 0,6664. 578. a) 73 (a)) =1—[® (uxp—A;)+ D (ugp+M)], taE A1 =
=(a,—ag)/[(0/ V' 1) V /2], uyp Haxoaat u3 paselcTsa D(uyp)=(1—a)/2;
6) lggu NpoBepKe Hy/eBOH THMOTE3H MO BLIOOPOUHOH CpelHEeH MOMHOCTH
1 (20) =0,8078; npu nposepKe HyJeBo#t runoresn no BhGOpouHoil Me-
AHaHe MOIHOCTb 73 (20) =0,6103. Ilpn ymenbmenun |A| MouHocTth
Ao =|A| <|M]
o/ Vni Vap V2 '
TO MOWHOCTD KDHTEPHS NPOBEPKH HYJEBOR runore3nl Nno BmHOGOPOuHOl
MeHaHe MeHblle MOLIHOCTH KpuTepus no sbiGopouHoit cpexgnedt. 579,
6) Tn§,=—2; — fnpasocr. kp =—1,75. Hyaesyio runortesy otsepraem.
B82. d=—0,9Y, di =65, s4=2,51; Tuaga=—1.13; Lzayer.up (0,01;
9) =3,25. Pesy/ibTaThl B3BeIMBaHHA PasnnualoTcsi HE3HAYHMO, 583. Her
OCHOBaHHI CUHTATDH, YTO HH3NYECKas NOATOTOBKA yAyylIKIach. 584, d—=—2;
>\ d} = 66; sq=V 3A7T; Tyuss=—2,57; {amyer. kp (0,05, 7)=2,36. Pe-
3y/IbTaThl aHAJIH30B pa3juualorcd 3Hauumo. 585. d =0,018; Zd§=0,0|77;
$4=0,034; Tyaga =1,91; {gpyer. xp(0,05; 12) =2,18. PesyabraTnt anaansa
Pa3nHYaIOTCA He3HauuMO. 589, Uyagy == 1,76; uyp=1,645. [lapTino npmuste
Heab3f. 590. Uyagy=2,33; uyp=1,645. Hynepas runotesa oreepraercs.
HoBasi ¢opma pekiaMu 3HaunMo spdekTHBHee npexcuell. 591, Uyygq =
= 1,77; ugp==1,96. HeT OcHOBaHHA CuMTaTh HOBOe JiEKapCTBO 3HaYMMO
sddexrusnee npexxuero. 594, Heanan (06veM Kaxaofi BHGOPKH He A0J-
Ker Owtb Membwe 4). 595. a) k=64; D k;sj =252,8 X Ak lgs}=
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= 36,9663; V=2,8; By.6; <2.,8; xgp(o,os: 3)=7,8. Her ocuosanufy

OTBEPrHYTb TrUMOTE3Y 06 OAMOPOAHOCTH AuciepcHis; 6) Dp=3,95.
508. k=116; O kiri=T7016; % =60,48; ki g ri =201,4344;
V=12,0475; C=1,0146; Bys,=11,87; %2, (0,0573) =11,3. T'unotesa

Og Ollﬂogonuocm aucnepeut  orsepraercsa. 597. £=65; r2=74,68;
Dk lgri=121,0550; V=1,62 Byass < 1,62 xip (0,05 3)=7.8. Her
ocHoBanufi npeanouecTs oXuH_u3 criocoBos octaiabHbiM. 598. a) sk =
=7,12; s =792 s3=13,02; 57=9,902; X ;s =673, 36; D k; g sf=
= 66,36, V=3,11; Byag;=7.76; x2, (0,057 2)=6,0. l'unotesa o6 oa-
HopoarocTH Aucnepcuit npunumaerca, Craukn obecriedHBalOT O1MHA-
KOBYIO TOWHOCTb; 6) Fyag,=2: Fyp (0,05: 24,19)=2,11. 600. k=236;
1=6; Gyagy=0,2270. a) Gip(0,01; 36; 6)=0,2888; 6) Gyp (0.05;
36; 6)=0,2§l2. B ofoux cayuasx HeT OCHOBaHUA OTBEPrHYTb. THIO-
Te3y 006 oawnopoaHMOcTH Axcnepcufi. 602, k=:36; [=5; Gyuagy=
=0,5036; Gyp (0,05; 26; 5)=0,3066. I'nnoresa o6 0IHOPOAHOCTH AH-
cniepcuit  orepraerca. 603. a) £=9; [=4; Gu36,=0,35%6; G,,X
X (0,05: 9; 4)=0,5017. Apromarbt 0GecneyHBaiOT OIHHAKOBYIO TOYHOCTb
p3sentnBanns. 6) Dy =0,0225. 604, a) k=09; [=3; Gyag5="0,465;
Gyp (0,01; 9; 3)=0,6912. Her ocHoBauuit oTBepruyTe HyJAeBYIO T'uNO-
Te3dy 06 oanopoanocTu aucnepcuii; 6) Dr=0,067. 605. k==19; I =15;
Gua620,089; Gyp (0,05, 19; 15)==0,1386. Cranok paGoraer ycrofiuuso.

nabs = 2,85, uxp=2,57. Hyaesan runoresa otsepraercs. OTHO-
CHTeNbHBIE YACTOTHl W3rOTOBNGHHBIX CTaHKaMK HECTaHIAPTHLIX fetaseil
pasnuvaotcs 3Ha4uMo. 608. Uyagy=2,15; uyp=1,65. Hynesan runo-
tesa orsepraerca. BeposTHOCTL H3roToBJeHHA OGPAKOBAHHOTO H3ZeNHA
NepBuiM 3aB00M Gogbiue, 4eM BTOPWM. 609, Uyygq=0,94; uyp=1,96.
Hert ocHoBanufi 0TBePriyth Hy.jesyio runovesy. 611, k==60; Ty,¢, ==
= 2,44; {4, (0,01; 60)=2,66. Her ocHOBaHHA OTBEPrHYTH HY/EBYIO T'H-
noresy; X n Y -——nHeKkoppenupoBarHble C/yyafMble  BeAUYMHBL.
612. k=118; Tya6;=474; Ixp(0,05; 118)=1,98. Hynesan runoresa
orsepracrca; X H Y —KoppeanposaHmble cAyuafinble _ BeHNHHDI.
614. a) a=—0,11; 0,=0,948, v=0,25, 0,=0,994, X n,,==73,
re=08; 6) Tyaes=13,2; 14p(0,01; 98)=2,64. Hynemass runoresa
orsepraetcsi: X u ¥V xoppenuposaun. 615, a) u=-—0,03, o,=1,321,

7==—0,00, 0,=1877; D nguv=—=206, rp=—0,83; 6) Tyae;=
=~—14,73, 4p(0,001; 98)=3,43. Hysesan runoresa orsepraerca: X n
Y xoppennposanbl. 616. a) u=—0,84, o, =1,587, v=0,89, 0,=1,419;

D nuyuv=—94, ry=—0,16; 6) Tyagn=—1,3, lyp (0,05; 98) =1,89. Her
OCHOBaHHA OTBEPrHYTb HY/IEBYIO THnoTedy: X M Y HeKOPpeanpoBaHLL.
618. Typ=0,28. Hynesas runovesa otsepraercs. Panrosas Koppeasuu-
OHHas CBASb MeXAy OUEGHKaMH JABYX npenojasatenell 3HAYHMas.
619. Typ=0,54. Paurosas  koppensinyoHHas CBA3b 3HAYMMA.
620. Typ,=0,61. Hynesas runovesa otsepraercs. Panrosas Koppens-
UHOHAAA CBA3b 3Haunma. 621. T,;,=0,62. PanroBas KoppensauHOHHas
cpA3b 3uauyuMa. 622, T, =0,31. ﬁumpoqﬂuﬁ Kox{ppHIMEeHT PAHrOBOR
KOPPENALUUH IHAUHM. 624‘3 Typ =0,64. Panrosas KoppeaslHoHHaR CBA3G
snauuMan. 625. T, p==0,41. Panrosas KoppensliHOHHAN CBA3L 3HAYH-
Masi. 626, T.(p=0,45. Panropasi KoppeislHOHHAs CBA3b He3HAYUMAA.
628. Wuaga=39, Wuuwn. xp (0,025; 6,9)=31, Wyepxn. kp =65. Her
ocioBaHiil OTBePrHyTb HyJeBYl0 Tinore3y o6 oAuHaKoBOfi 3¢xpeKTHB-
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nocrit Meto108 A H B. 629, Wya63=73, Wygwn. xp (0,05; 9, 10)=69,
Wyepxn, kp=111. Her ocnosannii orseprnyTh runotesy o6 oauHaxoBoi
NPOH3BOAHTEIBHOCTH TpYRa cMell. 630, W6, =156, Wyyun. kp(0,.05;
10, 12) =89, wyepxn. xp =141. Hyaesaa runovesa ovsepraerca: paiu-
on A ajxpexrnsree paumona B. 832 wyu xp (0,005 40, 60)=
== 1654, Wyepxn, xp =2386. Hyaesas runoresa orsepraercs. 633, Wy 65=
= 736,5, Wankn, Kp (0;025’ 25, 30)=584v Waepxn, Kp=816- Her ocloBa-
HHit OTBeprRyTh Hy.1eBylo runoresy o6  oIHOPOAHOCTH BHIGOPOK.
636, k=8§; x‘fmm=7,7l; 7_‘,{,‘)(0,05; 8)=15,5. Her ocuoBaumnii orsep-
I'HYTh THNOTe3y O HOPMa.biOM paclipeleesNH renepaaniiofi COBOKyM-
noctn. 638, a) Cayuaiino; k=2, ¥ . =247, Xip (0,05; 2)=6,0;
6) cayuaine; k=6, 3 .. =152, 22 (0,05; 6)==12,6; B) snauumo;
k=4, 7_3“6":13,93, ;(‘;‘(p (0,05; 4):8,5; ) cayuaiino; k=8, aga =
= 0,83, xkp (0,05; 6)==12,6. 640. a) Coraacyerca; ¥*=10,4; 0*=13,67;
k=4; yia6n=54: Yip(0,05; 4)=9,5; 0) Coraacyercs; x%=12,04;
0" =4,261; k=9—3=C; y2,6,=13 2, 0,05; 6)=12,6; 5) ne corna.
cyerca; x*=425; o‘=l7_,.l7; k=5; onaea=14; xf‘m((),()S; 5)=11,1;
r) coraacyercsi; x*=27,54; o®=10,44; k=6; Yra6a=5.4%;
‘/_}ip (0,05; 6)=12,6. 643. a) I'nnoresa o HOpMa.1bHOM pacnpejenenunn X
coraacyerc ¢ Bpbopkoit; 6) a==27,5, 6=10,4. 644. Tunoresa o Hop-
MaabHOM pacnpeneieHnn X ne corfacyeics c subopkoit, 646. a) Her
OCHOBaHHA OTBEPriyTh THIIOTE3y O HOPMaJbHOM PACApEAENEHHM rene-
paabMofl coBoKynuocth X; 6) a*=4,16, 0*=9,8. 649, k=>5; x, = 1000;
2 =0,001; Teopernueckue uactorst 148,36; 99,45; 66,64; 44,68; 29,97;
20,07; 13,46; y_fwm=33,84; x'}“p (0,01; 5)=15,1. 'nnoresa o nokasa-
TeJbHOM pacnpejnesenst orsepraercs, 650, k=35; X,=20; %==0,05;
Teopernueckne uactoroi: 393,47; 238,65, 144,75; 87,79; 53,26; 32,29;
19,59; 2 6, =15.88; ng.p (0,01; 5)=15,lI. Tunortesa o nokasaTeabHOM
pacmpezeieH)R BpeMenH G6e30TKA3HOR pPaGoTH 1EMENTOB OTBOpraeTcs.
851. k=6; x5=2,5 A=0,4; TeopeTnueckmne uacrarw: 263,76; 176,80;
118,48; 79,44; 53,28; 35,68; 23,92: 16,00; »2_q,=41,60; y_l’(p (0,01; 6)==
= 16,8. T'nnotesa o nokazareJhHOM PAacnpeIGIeHHR  OTBEpTaeTcH.
653. k=4; veopernyeckue uacrorut: 6,28 25,080, 37,50; 25,00; G,25;
A2 060 =2,88; xf‘p (0,05; 4)=9,5. Her ocnoBanufl oTBeprHyTh runovesy
o GinomuanhuoM pacnpeiesennn X. 654, p*=0,4; k==>5; Teopernueckue
yacrotm: 0,60; 4,04; 12,24; 21,50; 25,05; 20,05; 11,15; 4,25; xfmm=0,68;
Xip (0,01; 5)=15,1. Her ocnosannuit oTBepruyrb runore3y © pacnpene-
Jeinn X 1o GHHoMuaIbHOMY 3akany. 633, p*=0,2; k=2; Teopernuec-
xne uactornl: 65,54; 81,92; 40,96; 10,24; 1,28; 0,06; xgmé,,—_—-;,es;
'X?m (0,05, 2)=6,0. Her ocHeBannii oTRORrHYTh THNOTEY O pacnpeie-
Aenun X n0 OUHOMMAJIBLHOMY 3aKony. 659 To=22,47; o,=1,44;
a*=19,98; v*=24,96;, f(x)=0,2; k=T, 7-»21&6)1=4'39; x‘fm (0,01; 7) =
= 18,5, Her ocnoBannii 0TBepruyts rinotesy 0 PaBHOMEPHOM pacmpe-
aenennu X. 660, xy=1,5; 05=21,3l; a*=~— 35,37; b*=238,37; f(x) =
= 0,014; k=25; x';'mm=7,7l; z:p (0,05; 5)=11,1. Her ocHopannit or-
BEPrHYTb THNOTE3y O pAaBHOMEPHOM PacipeNeIeHH TeMmepaTyph.
661, xp,=12,71; 0,=2,86; &*==7,76; V*=17,66; [ (x)=0,101; k=7,
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yhata = 53,43; Xkp (0.01; 7)=18,5. T'unotesa o paBHOMepHOM pacmpe-
Jenenun BpeMeHH oTsepraerca. JlauHple HaGaoRenufi He coraacyloTcs
¢ sroft runoresoft. 663. £=2; A=x,=0,5; TeopeTHuUECKHe YACTOTH:
122,30; 60,66; 15,16; 2,52; 0,32 2 ., =9.27; Axp (0,05; 2)=6,0. Her
OCHOBaHHA OTBEPrHyTh THIlOTE3y O pacnpeieqennd X no saxouy Ilyac-
cona. 664, k=4; A=x,=0,9; Teopernuecknue uactor: 406,6; 365,9;
164,7; 49,4; 11,1; 2,3; A2 a6n = 9,26: xf(p (0,01; 4)=13,3. Her ocuopa-
Huft oTBEprHyTL runoTedy o pacnpesenenun X no sakony [Tyaccona.
665. k=3; A=1x,=0,7; TeopeTHueckue uacToTh: 496,6; 347,6; 121,7;
28,4; 5,0; 0,7; W oon =45 Xﬁp (0,05; 4)=9,5. Her ocHoBanuit orsepr-
HYTb runoresy o pacnpefeaennn X no 3akoHy I[lyaccomna. 666. k=4;
A=Xxy,=1; TeopeTnueckHe uacTors: 183,95; 183,95; 92,00; 30,65; 7,65;
1,55; 0,25; 0,05; X260 =8,32; xip (0,01; 4)=13,3. Her ocuosanuii or-
BepPruyTh rHnoTe3y o pacnpefenennn X no sakony Ilyaccona. 667. k==2;
A=x3=0,61; teoperuueckue uacroTe:: 108,7; 66,3; 20,2; 4,I; 0,7;
Anaon =032 %2, (0,05; 2)=6,0. Her ocroBanuft orBeprayT runoresy
o pacnpeaenenuu X no sakony [TyaccoHa.

Taapa deTwipHanuaTas

669. Sy = 1851; Sgaxr=360,55; Sycq=1490,45; s‘;;,am=l20;
$3ct=93; Fpasa=1,29; Fyp (0,05; 3; 16)=3,24. Her ocuosaunii oTeepr-
HYTb HYJIEBYIO FHTIOTE3y O PaBEHCTBE rPynfioBLIX cpepnux. 870. Sy6,, =
= 22426; Sgaxr=12960; Socr=9466; Shaxr=2592; sacr=225; Fuagy =
= 11,5; Fyp (0,01; 5; 42) =3,49. Hynesas runoresa o pasencrse rpyn-
fIoBWX CpeHHX OTBepraerca, 871. Sygy =296; Sgaxr==104; Soc; =192;
spaxr =52 Soer=21,3; Fua6n=2,44; Fyp (0,05; 2; 9)=14,26. Her ocuo-
BaHuA OTBEPrHYT: HYJeBYiO FHNOTE3y O DPAaBeHCTBE FPYNTNOBLIX CPEAHHX.
672. Soeu =1541; Spaxr=95 Socr=1446; shaxr=31,67; s3cr="60,25.
Her ocnosanuli oTsepruyto iy/iesyio runotesy o paseHCTBE IpyNMOBLIX
cpeanux. 873. Sogu =334 Spakr=32 Socr=302; shaxr=16; shr=
= 33,56. Her ocHoBaunfi oTBeprHyTh Hy.JeBYyl0 CHNOTe3y O paBeHCTBE
rpynnossiX cpeauHX. 675. Sogy =1619,43; Spaxr =961,46; Soer =657,97;
Spaxr =240,36; sger=73,11; Fya61=3,29; Fyp (0,05; 4; 9)=3,63. Her
OCHOBaHH OTBEPrHYThL HY/EBYIO FHNOTE3y O PABEHCTBE IPYMNOBLIX CpeA-
HUX. 678. Sogum =06444; Spaxr =4284; Socr=2160; sﬁ,a.ﬂ=2l42; S3er =
=216; Fyua62=9,92; Fyp(0,01; 2; 10)=7,56. Hyaesas runovesa or-
Bepraercsi. I'pynnosbie cpeaHue pasauyalorcs 3Haummo. 677. Sygy =
= 5533442; Sgaxr=23399392; Sycr=2134050; Shaxr==1699696; saer =
== 194004; Fya65=8,76; Fyp (0,01; 2; 11)=7,20, Hy.ieBas runoresa
otsepraercsi. 'pynnosuie cpeinne pasanyaiorcs 3HaunMo. 678. Sy6y =
= 192788; Sgaxy=42695; S,cr=150003; spaxr=14232; sgcr=0822;
Fya6,=2,99; Fyp(0,05; 3; 22)=3,05. Her ocHoBaHHA OTBEPrHYTb HY-
JIeBYIO FHIOTE3Y O PABEHCTBE IPYANOBHIX CPETHHX.

Taasa natHaguaras
ayX o0 1 2 3 .
680. 8, 3, 12, 12, 8, 12, 23, 3. 681. p 0,216 0,432 0,288 0,064 °
6)3,1,2,1,2 682, 1, 3,2, 22,2, 684, A3, A;, A;, Ay, Ag, A4, Az,
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Ag, Ay 686, Ag, Ay, Ag, Ay, A, 687. 4;, A., A, Ag, A 688, As,
Ag, As Az, A 690, 11,4, 42 13,4; 7,6. 691, x;=(—Inry)/A

693 00!9 00'36 0,027; 0,095; 0015 694. x,——05r 695. 6,90; 749
4,13; 887 6,37. 696. xr—(-—-lnr,)/l 697. 2,232; ll087 37“ 7985

0,202. 698. xj=V —x inr;. 699. x;=c ¥ —2Inr;. 700. x;=
= 2(l— ¥V r;}/Ar. 701. 0,388; 1,600; 0,338; 0,628. 702. x;=arccos (1 —
—2r;). 703. x,—-—(l/c)ln[l—r, (l—-e""‘)] xi=—(jc)In|r; 4+

+ (1 —r)e=b¢]. 705. x=(—Inry)/2, ecam r; < 0,25, x=(—1Inr,),
ecnu ry=0,25. 706. x=(—Inry)/3, ecan ry < 2,5, x=(—Inry}/4,
ecan ry=>2/5. 707. x=—Inr,, ecan ry < 1.7, x=(—Inry)/2, ecan
1Ter; <3/T, x=(—1Inry)/3, ecau ry==3/7. T08. x=(9ry)/4, ecan
ry < 1/3, x—l/18r3+l +1, ecan ry=1/3. 709. x=2ry, €can rq <
<56, x=143/2r;—1, ecan r;>=5/6. 711 a) 0,84; —0,14; 0,31;
—1,27; 0,21; 6) 11,68; 9,72; 10,62; 7,46; 10,42, 712, a) 0,316; 0,045;
—1,232; 2,357; —0,930; 6) 4,0316; 4,0045; 3,87G8; 4,0357; 3,9070.
713. a“"x8=—o l 0""‘ VDI =1 3 715. (x3| !h). (xZ! yz). (xlv y2)9
‘xav !/z)- (xa, yl) 716 (x'h yl), (x2v !/2). (xh !/1) (x% yl)’ (xa, yl)
8. x; =/ i, yi=)/r7. 720. xi=3Yr;, y,_4r,+x,-2 722, y; =
=/, xi=yi i 723 xi=1/7i, yi=xir;. 125. a) P*=0,95,
6) | P—P*|=0,07. 726. a) P*=0,5; 6) | P—P*|=0,079. 728. a) P* =
=0,5 6) {*=10,17. 729. a) P*=0,46; 6) 1*=66. 731. x, =9, x; =
= xg=xy=xy==10, xy=11; a*=x=10. 733. a) 8,5; 6) 4,96: B) 0,85;
r) 0,15, 737. 238. 738 a) 38,63; 6) 37,2; ) l429| 739. a) 1,711;
6) a3 =(1/2) (e2—1)— (e—1)2=0,242; ) 9324. 740. a) 0,164; 6) 0.479;
742. a) 0,97; 6) 0,096. 744. a) 0,253; 6) 0.491; B) 0,413; r) 0,658.
2) 0,104. 747. a) 5988, 6) 3, 173; 8) 1,001; r) 0,477. 750. 5,2.
751. 1,903. 754, 1,719. 755. 0,857.

laasa wecTHazuaTAA

756. 2) x (1)=2(t241); 6) x3 (V=352 +1). T51. a) X, =U/2;
6) Xg=U. 759. m, (t)=>5¢'. 761. a) m,()=({41)% 6) m, ()=
—-sm41+cos4t 765. Ky =K, 761. a) Ky=((+1)(fa+ 1)Ky
6) K,=C™K, 1769. DJ(1)=D, (). TI1. b, (t)=(t+3)D,}.
772. a) m (t)—-5t Ky—25e‘°‘“"") 778. a) my (1)=10sin 3¢;
6) K,,—02sm3tlsm3tg, B) D, ()= =0,2sin? 3. 777. a)y Ky (1, 2)= 22

D, (1)=6, Dy (2)=84;6) p; (1, ta) =(1+ Syt ) (Y T+ BBV TF522)

"”"", €CJIH aPTyMEHThl OAHOrO
3HaKa,

— eVt ecay aprymentn pas-
HBIX 3HAKOB.
782. x (815 12) =Ry (12, 1) ==cos (afz4-Pt,). 783. pxy—l ecau Iy
Hi .+ly OIHOrO 3HaKd, pyy=—1, ecau {; ¥ {3} | pasnux 3nakos.
784. a)Kz(tl, 2)"‘Kx(th 12)+K (t'l’ 12)+Ray(tntz)+Ryx(tb 4L);
c)K,..K,, 785. a) m, () =3(; K,_ tylg-Fe~d V=0 787 a) K, =
R R R T R Romt e F Ry 6) K=K+
+K,,+K, 789 my (1) ==4L+ 12, K, =0,1125+ 204155 D, (¢) =012+
+ 264, 790. m, ({)=sint--8cos/; =4cos (lp—11); Dy (f) =4.
1. my (t)=cos 2{-} 2sint |- ¢; K,,-3cos 2, cos 2t,+4sm t; sin 1,,
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Dy (f)==3cos®2{-4sin®¢, T92. p,,=cos(3fy—1;). T793. Ky=
=D coso ({,—1)+ D,cosw, (1, —¢)). 794 my ({) =322

795. m (1) =3(2.797. K; =10~ {+="0* {1 —2(1,—1 )*]. 798. a) m, ()=

=4¢%(3 cos 2 —2 sin 2); 6) K; =e® "1+ (3cos 2, —2sin 2,) %
2, 2.

X (3cos2ty — 2sin2y). 799, K, = D, hll 42

L1+
800. a) my, (£)=>5cost; 6) Ky=3e-0-5 (13"’:)’“__“’__11)2]_ 802. a) Rx:t=

=—2(ty—h)e-Us=t", R, =—R 6)R . =t,e"t*"1 (14 1), R,;=

x

cos e (ig~—1,).

oR .
=tqe"t(t1-11). 803, Ki=_a';f!' 804. K. =(h+1)(ts+1)ehi+hs,
806. K, =5 [3—4 (t3—1,)%] e-a=102, 808, R.=R. =

= 2 [2 (tz_t!)z_l] e-“.-’l)z. a 809*%, Ky?U (1|) if(lz)lg:-l-
FV UV (K, + U )V (D) FERU () V(1) B2 810%, R, =

3 9f,

= 953 asz H athL aqu o
=% T oo TGy Ty, BT @ m)=sink,
6) my()=2-+sin2, B) my(t)=05(>—sin2). 813. m,(f)=
= [5/(a2 p2)} [e* (Bsin P! + acosPt) — a]. 814. a) my ({) =
=2;(1+-a?) [e* @sint—cos 1)1}, 6) m,(H)=1—0,5 sin 2.
815. m, (t)=(1241)(t-+0,5sin2{). 817. a) K,=(cosw?;—1) X
X (coswly—1)/w?; 6) Dy (f)=(coswl—1)*/w? B8I8. D, (f)=14/4.
819. a) D, ()=03120/0)+@3M); 6 D,(t)=[e! (f—1)+1]3
B) D, ({)=2 arctg f—In(1-£3% 1) D, (¢)=(1/169) [2* sin 2t -+
+3(2ezftcos2l—l). 820. a) my()=0,5[/4(sin2/2)]; 6) K,=
=(sin o, sin wlz)/w®: 8) Dy (1) = (sin*wf)/w?. 822. 3) D, (1)=1,5sinfor;
6) Dy ()= 3(1 —cost)®. 823. K —t,fy (e~ “1—1) (e~"'—1). 824. a) my ()=
= (sin 3¢)/3t; 6) Ky = (sin 3¢y sin 344)/9 t; ta; B) D, (1) =(sind 315’/9 .
825%. D, (1) =2 (B sin P+ aw cos fr—a)?/41% (a2-B2)2. 827%. a) my (/)=
=342% 6) Dy()=5(+e-*—1). 829. a) R, =tfitty;
6) Ryy=siptacosly; B) Ryy=teh|(tg—1)els+1], Rys=
= tgeta [({,—1) el 1].

Faasa cemnaaunartas

831. m, (1)=0, Ky=(1/2)cos (1, —¢,). 834. X ({)—mnecTaunonap-
Han ¢yHxuus: my(l)=my,cos 2! # const. 835. X (f)—craunonapnas
dynkuna: my (1)=0, Kx/2=Dcos (£a—1,). 837. X (1)— necTausonapuas

LS

dyukuua:  my ({)=a \ sin(wf-- @) cos ¢ d¢. 839*%, Dy(l) =

= a?[0,5—(1/2 e?)?] cos? wf}-a? [0,5—(1/e)— (1/2¢?)] sin® wf. 842,
ky (1) =16De™ %", 845. a) p,()=e""; 6) py(r)=e" 1T} (14|1)).

9. my (1) =my (1)=0, Kxy=K,=5c0s (ta—£,); Ryy=5sin(tg—1,).
850. Her. a) Ry,=6costycosly; 6) 'ny=3cos (2¢,—t,). 851,
pry (M=sint. 854 a) k.(1)=2¢"0%"(1—3), D, =k, (0)=2%

6) Du/D,=1. 86 &) k. (1)=3¢"21%Ichv — 2shirl);
888



6) k. (0)=3.  850. P(/5<Y<®)=05—-P0<Y< V5=

=0,5—0,1915=0,3085. 860%. [ (y)==(1/10 ¥ 2n) e~ #*/200)  gg3,
a) Dy(t)=2tarotgl-—ln (1412); ©6) D,(t)=2D(at+e°°"—l)/a’;
B) D, (t)=@D/a? [(@t+3)e ™ +@at—3). 864. D,/k; (0)=
= 1360/10=136.866. 7 . (t)=—|t|e" ITlsign, r, @=—r_.(0)

—(l) npy 1< 0,
rAe signt= npu t=0, 868.r . ()=r. (1)=Fk%(1).
! npu >0, xx ol *

869. r_..(1)—(Date™* i 1/3) (@22 —a [v]—1). 871. &y (1)—(3—41) e~ 7'+

872. a) ky (1) =ky (v)-+ 205" (V)4 ki (v); 6) by (1) = — ki’ (1)--Ey" (v).
873. ‘;z,, (=03 e 1 (@2 |T|}1). 874%, by (1) =ky (1)+ bz (1) +
ke (3). 816, r )=k, (U, 1 v ()=—k"(v). 876. 1, . (V)=
==k’ (v). 879. D;=10. 881. D, =ma%/2 . 884. 5, (0) =

=2 sin? (50/2) /5nw?. 886. s, (0)=Da/n(a2-}w?). 888%, s.(w)=(Da/n)X
X (@*+-ai+-p2)/[(0—f)*+a®] [(0+-p)+at]. 888%. 5, (0)=(2Da/xn)-(a® +
+B2)/[(0%2-B2)2—4B2w?]. 890. s, (0)=De~(@"/4%") 5, Y 3n, 892. 5. (0)=
=(1/5)/ (0*+0,01)* = 8M* s, (0)=2Dc® (I14-0f)/n (a?+ w2
897. Siuopu (©) =a/x (a-- w?). 898. S, (w)=D [(1/n) arctg (w/e)4-0,5).
908. s . (0)=iw2Da®/n (@?+a?)t. B4 s . (©)=(io/ Y m)e™ @/,
906. ?(1:)=(2so sin ,T) (2c08 WeT—1)/1. 908. Ay (v)=e~21%1, 911,
my =4, 913. a) my =8; 6) D, =22/3. 914. a) m, =2/3; 6) s, () =(1/m)X
X [1/250% -} (6 —w?)3]. 915. a)s, (0) =4 (5—T0?)3/xn (03 1) (@2 + 4)X
X(03+9); 6) sy(0)=14(5—70*)/n (0¥41)®(0?+4) (024-9). 916.
Dy=s¢n. 917. 5 (0) = so/(k®—w?)2-}-4h%w?. 916% Bropas cucrema:
p, =10, D, =10/7.



Ta6anua snavesnit ¢ynxunn @ (x)=-l/—-ﬁe

NPUNIOKEHNA

TNIPHVIO)KEHHE 1

1

_xil2

0,0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9

1,0
1,1
1,2
1,3
1,4
1,5

3989
3961
3894
3790
3652
3485
3292

2850
2613

2371
2131
1895
1669
1456
1257

3988
3956
3885
3778
2637
3467
3271
3056
2827
2589

2347
2107
1872
1647
1435
1238

3986
3951
3876
3765
3621
3448
3261
3034

2565

2323
2083
1849
1626
1415
1219

3984
3945
3867
3752

3429
3230
3011
2780
2541

2299
2059
1826
1604
1394
1200

3982
3939
3857
3739
3589
3410
3209
2989
2756
2516

2275
2036
1804
1582
1374
1182

3980
3932
3847
3726
3572
3391
3187
2966
2732
2492

2251
2012
1781
1561
1354
1163

3977
3925

3ri2
3555
3372
3166
2943

2468

2227
1989
1788
1539
1334
1145

3973
3918
3825
3697
3538
3352
3144

2685
2444

2203
1965
1736
1518
1315
1127
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fpoboaxcenue npusox. 1

1,6
1.7
t,8
1,9

2,0
2,t
2,2
2,3
2,4
2,5
2,6
2,7
2,8
2,9

3,0
3.1
3,2
3,3
3,4
3,5
3.6
3,7
3,8
8.9

1109
0940
0790
0656

0,0540
0440
0355
0283
0224
0175
0136
0104
0079

0,0044

1092
0925
0775
0644

0529
0431
0347
0277
0219
017t
0132
0101
0077
0058

1074

0761
0632

0519
0422
0339
0270
0213
0167
0129

1057
0893
0748
0620

0508
0413
0332
0264
0208
0163
0126

0073
0055

1023
0863
0721
0596

0488
0396
0317
0252
0198
0154
o119
0091

0051

1006
0848
0707
0584

0478
0387
0310
0246
0194
015!
0116

0989
0833
0694
0573

0468
0379
0303
0241
0189
0147
0113
0086

0048

0036
0026
0019
0014
0010

0005

0002
0002

0973
0818
0681
0562

0459
0371
0297
0235
0184
0143
0110
0084
0063
0047

0035
0025
0018
0013

0007
0005
0003
0002
0001

0957
0804
0669
0551



NNPHJIO)KEHHE 2

P 1
Ta6awua snavenn dynxunn @ (x)= ! (e'z'ﬂ dz
&

V2
D (x) x D (x) x @ (x) x D (x)

0,00 | 0,0000 | 0,32 0,1255 | 0,64 | 0,2389 | 0,96 | 0,3315
0,01 { 0,0040 | 0,33 ] 0,1293 || 0,65 | 0,2422 || 0,97 | 0,3340
0,02 | 0,0080 | 0,34 | 0,1331 0,66 | 0,2454 || 0,98 | 0,3365
0,03 0,0120 § 0,35] 0,1368 { 0,67 | 0,2486 | 0,99 | 0,3389
0,04} 0,0160 || 0,36 | 0,1406 || 0,68 | 0,257 || 1,00 | 0,3413
0,05 0,099 | 0,37 0,1443 || 0,69 | 0,2549 || 1,01 | 0,3438
0,06 | 0,0239 | 0,38 0,1480 | 0,70 | 0,2580 || 1,02 | 0,3461
0,07 0,0279 | 0,39 0,1517 || 0,71 | 0,2611 1,03 | 0,3485
0,08 0,0319 | 0,490 | 0,1554 || 0,72 | 0,2642 | 1,04 | 0,3508
0,09 0,0359 || 0,411 0,1591 || 0,73} 0,2673 || 1,05 | 0,353]
0,10 0,0398 || 0,42 ] 0,1628 | 0,74 | 0,2703 1,06 | 0,3554
0,11 | 0,0438 | 0,43 | 0,1664 | 0,75 | 0,2734 1,07 | 0,3577
0,i2| 0,0478 || 0,44} 0,1700 | 0,76 | 0,2764 || 1,08 | 0,3599
0,13} 0,0517 || 0,451 0,1736 || 0,77 { 0,2794 (| 1,09 | 0,362}
0,14 0,0657 {| 0,46 | 0,1772 | 0,78 } 0,2823 || 1,10 | 0,3643
0,15| 0,0596 | 0,47 | 0,1808 } 0,79 | 0,2852 || 1,11 0,3665
0,16 | 0,0636 || 0,48 ] 0,1844 § 0,80 | 0,2881 1,12 | 0,3686
0,17} 0,0675 || 0,49} 0,1879 || 0,81 | 0,2910 | 1,13 | 0,3708
0,18} 0,0714 §{ 0,50} 0,i1915 || 0,821 0,2939 {| 1,14 | 0,3729
0,19 § 0,0753 || 0,51 { 0,1950 {§ 0,83 | 0,2967 | 1,15 | 0,3749
0,20 | 0,0793 | 0,52 { 0,1985 || 0,84 | 0,2995 || 1,16 | 0,3770
0,21} 0,0832 ¢ 0,53 0,2019 | 0,85 | 0,3023 || 1,17 | 0,3790
0,22} 0,0871 0,54 | 0,2054 | 0,86 | 0,305] 1,18 | 0,3810
0,23 | 0,0910 j 0,55 | 0,2088 || 0,87 | 0,3078 | 1,19 | 0,3830
0,24 | 0,0948 || 0,56 | 0,2123 | 0,88 | 0,3106 [ 1,20 | 0,3849
0,25} 0,0987 | 0,57} 0,2157 { 0,89 | 0,3133 | 1,21 | 0,3869
0,26 | 0,1026 | 0,58 § 0,2190 {§ 0,90 | 0,3159 | 1,22 | 0,3883
0,27 | 0,1064 | 0,59 | 0,2224 || 0,91 | 0,3186 | 1,23 | 0,3907
0,281 0,1103 | 0,60 0,2257 | 0,92 | 0,3212 | 1,24 | 0,3925
0,20 | 0,1141 0,61 | 0,2291 0,931 0,3238 || 1,25 | 0,3944
0,30 § 0,1179 f 0,621 0,2324 | 0,94 | 0,3264
0,31} 0,1217 | 0,631 0,2357 | 0,95 ] 0,3289

38¢



podoaxcenue npurox. 2

x @ (x) x @ (x) x @ (x) x @ (%)
1,26} 0,3962 | 1,59 | 0,4441 1,92 | 0,4726 || 2,50 | 0,4938
1,271 0,3980 || 1,60 | 0,4452 § 1,93 { 0,4732 | 2,52 | 0,494l
1,28 | 0,3997 || 1,61 } 0,4463 || 1,94 | 0,4738 | 2,54 | 0,4945
1,29 | 0,4015 || 1,62 0,4474 | 1,95} 0,4744 | 2,56 | 0,4948
1,30 0,4032 || 1,63 | 0,4484 || 1,96 | 0,4750 | 2,58 | 0,4951
1,311 0,4049 || 1,64} 0,4495 { 1,97 | 0,4756 || 2,60 | 0,4953
1,32| 0,4066 | 1,65 0,4505 || 1,98 | 0,476t { 2,62 | 0,4956
1,33} 0,4082 || 1,66 | 0,4515 | 1,99 | 0,4767 | 2,64 | 0,4959
1,341 0,4099 | 1,67 | 0,4525 | 2,00 | 0,4772 | 2,66 | 0,496l
1,36} 0,4115 | 1,68 | 0,4535 || 2,02 | 0,4783 ! 2,68 | 0,4963
1,36 | 0,413! 1,69 | 0,4545 {| 2,04 | 0,4793 | 2,70 | 0,4965
1,371 0,4147 § 1,70 | 0,4554 || 2,06 { 0,4803 | 2,72 | 0,4967
1,38] o0,4162 | 1,711 0,4564 | 2,08 | 0,4812 | 2,74 | 0,4969
1,39} 0,4177 || 1,721 0,4573 | 2,10 { 0,4821 | 2,76 | 0,4971
1,40 0,4192 || 1,73 | 0,4582 || 2,12 | 0,4830 | 2,78 | 0,4973
1,41 | 0,4207 || 1,74 | 0,4591 || 2,14 | 0,4838 } 2,80 | 0,4974
1,42 0,4222 {| 1,75 0,4599 || 2,16 { 0,4846 ! 2,82 | 0,4976
1,43 0,4236 || 1,76 | 0,4608 | 2,18 | 0,4854 || 2,84 | 0,4977
1,44 1 0,4251 1,77} 0,4616 }| 2,20 | 0,4861 ¢ 2,86 | 0,4979
1,45 0,4265 || 1,78 | 0,4625 | 2,22 | 0,4868 | 2,88 | 0,4980
1,46 | 0,4279 ¢ 1,79 0,4633 || 2,24 | 0,4875 || 2,90 | 0,498}
1,471 0,4292 | 1,80 | 0,4641 | 2,26 | 0,488 | 2,92 | 0,4982
1,48] 0,4306 | 1,81} 0,4649 } 2,28 | 0,4887 || 2,94 | 0,4984
1,49| 0,4319 || 1,82 | 0,4656 || 2,30 | 0,4893 || 2,96 | 0,4985
1,50 0,4332 1,83 0,4664 || 2,32 ] 0,4898 } 2,98 | 0,4986
1,51 | 0,4345 j 1,84 | 0,4671 | 2,34 | 0,4904 || 3,00 | 0,49865
1,52 | 0,4357 } 1,85 0,4678 | 2,36 | 0,4909 i 3,20 | 0,49931
1,53| 0,4370 | 1,86 | 0,468 | 2,38 | 0,4913 || 3,40 | 0,49966
1,54 0,4382 | 1,87 | 0,4693 | 2,40 | 0,4918 : 3,60 | 0,49984!
1,55 0,4394 || 1,881 0,4699 § 2,42 | 0,4922 | 3,80 0,499928
1,56 | 0,4406 | 1,89 { 0,4706 | 2,44 | 0,4927 | 4,00 | 0,499968
1,571 0,4418 1 1,90 { 0,4713 | 2,46 ] 0,4931 } 4,50 | 0,499997
1,58 | 0,4429 | 1,91 | 0,4719 | 2,48 0,4934 | 5,00 | 0,499997
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Ta6anua swavennii {, =t (y, n)
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[IPHJIO)KEHHE 5

Kpuruueckue Touku pacnpesescHus y*

YposeHb 3HaUHMOCTH G

Yucno
cTetieHeRt
ecsobonn
k 0,0! 0,025 0,05 0,95 0,975 0,99
1 6,6 5,0 3,8 0,0039 | 0,00098] 0,00016
2 9,2 7.4 6,0 0,103 0,051 0,020
3 11,3 9,4 7.8 0,352 0,216 0,115
4 13,3 11,1 9,5 0,711 0,484 0,297
5 5,1 12,8 11,1 1,15 0,831 0,554
6 16,8 14,4 12,6 1,64 1.24 0,872
7 18,5 16,0 14,1 2,17 1,69 1,24
8 20,1 17,5 15,5, 2,73 2,18 1,65
9 21,7 19,0 16,9 3,33 2,70 2,09
10 23,2 20,5 18,3 3,94 3,25 2,56
i1 24,7 21,9 19,7 4,57 3,82 3,05
12 26,2 23,3 21,0 5,23 4,40 3,57
13 27,7 24,7 22,4 5,89 5,01 4,11
14 29,1 26,1 23,7 6,57 5,63 4,66
15 30,6 27,5 25,0 7,26 6,26 5,23
16 32,0 28,8 26,3 7,96 6,91 5,81
17 33,4 30,2 27,6 8,67 7,56 6,41
i8 34,8 3t,5 28,9 9,39 8,23 7,01
19 36,2 32,9 30,1 10,1 8,91 7,63
2 37,6 34,2 31,4 10,9 9,59 8,26
21 38,9 35,5 32,7 t1,6 10,3 8,90
2 40,3 36,8 33,9 12,3 11,0 9,54
23 44,6 38,1 35,2 13,1 11,7 10,2
24 43,0 39,4 36,4 13,8 12,4 10,9
2 44,3 40,6 37,7 14,6 13,1 11,5
26 45,6 4.9 38.9 15,4 13,8 12,2
27 47,0 43,2 40,1 16,2 14,6 12,9
28 48,3 44,5 41,3 16,9 15,3 13,6
29 49,6 45,7 42,6 17,7 16,0 14,3
0 50,9 47,0 43,8 18,5 16,8 15,0
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TNPHJIOKEHIE 7

Kputnueckne Touku pacnpegesenns F duuwepa — Crenexopa

(kl——‘IHC.'IO crereHeil cBo6oALl GodbLielf JHCTIepCHH,
. R;—uHC10 crenenedt cBoGoIbl MeHblIell aucnepcuu

¥Yporeib 3naunmMocth o =0,01

LN U WA —

4052| 4999} 5403| 5625 5764 5889| 5928] 5381| 6022 6056| 6082} 6106
98,49{99,01190,17(99.25(99,33199,30199,34(99,36{99,36/99,40/99,41{99,42
34,1230,81[29,46/28,71(28,24/27,91{27,67|27,49|27,34/27,23{27,1 3|27,05
21,20}18,00116,69]15,98]15,52 15.21 14,98/14,80(14,66|14,54/14,45]14,37
16,26]13,27(12,06{11,39(10,97|10,67|10,45/10,27|10,15/10,05| 9,96| 9,89
13,74{10,92| 9,78 9,15| 8,75| 8.47} 8,26| 8,10 7,98| 7,87| 7,79 7,72
12,25] 9,55| 8,45| 7.85( 7,46 7,19 7,00{ 6,84| 6,71| 6,62| 6,54] 6,47
11,26] 8,65| 7,59] 7,01| 6,63} 6,37] 6,19 6,03 591| 582| 574] 567
10,56 8,02) 6,99 6,42| 6,06| 580! 52| 5,47| 535 5,26/ 5,18] 5,11
10,04] 7.56| 6,55] 5.99| 564] 539] 521] 5006| 4,95 4,85| 4,78| 4,71
9,86 7,20| 6,22} 5,67| 532] 507 4,88t 4.74| 4:63| 4.54| 4,46 4,40
9,33 6,93| 5,95 5.41| 5,06f 4,82] 4,65 4,50| 4,39} 4,30| 4,22| 4,16
9,07| 6,70] 5,74] 520| 4,86] 4,62] 4,44] 4,30] 4,19{ 4
8,86] 6,51] 5,56] 5,03] 4,69] 4,46] 4,28} 4,14 4,03] 3
8,68] 6,36] 542| 4,89] 4.56 4,32 4,14f 4,00] 3,89 3,
8,53] 6,23] 5,29| 4,77| 4.44] 4,20] 4,03| 3,89 3,78] 3
8,40] 6,11| 5,18] 4,67] 4,34] 4,10] 3,93| 3,79 3,68] 3

Yposeub 3naunmoctn % =90,05

LN U W -

161 200 216 225] 230} 234| 237] 2391 241 | 242] 243 | 244
18,51119,00419,16]19,25119,30{19,33|19,36{19,37|19,38]19,39{19,40] 1
10,13 9,55| 9,28] 9,12| 9,011 8,94| 8,88! 8,84] 881 8,78| 8,76
6,59] 6,39] 6,26{ 6,16} 6,09 6,04] 6,00] 596] 593
9| 5.41{ 5,19 5,05} 4.95 4,88 4,821 4,78] 4,74| 4,70
5,99] 5,14] 4,76| 4,531 4,391 4,28] 4.21] 4,15( 4,10 4,06 4,03
6

By

4,35| 4,12] 3,97] 3,87} 3,79] 3,73| 3,68| 3,63| 3,60
4,07| 3.84| 3,69| 3,581 3,50{ 3,44| 3.39] 3.34| 3,31
3,86| 3,63] 3,48] 3,371 3,29 3,23 ¢
3,71 3,48 3,14{ 3,07

3,36 3,09 3,011 2,95
3,49} 3,26 2,92| 2,85
,80] 3,41| 3,18 2,921 2,84} 2,77
,74] 3,34 3,11 2,85 2,77] 2,70
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TNPHJIOKEHHE 8
Kputnueckne Toukd pacnpenenenns Koupena

Yposeunb 3naunmoctn o = 0,01

k
1 32 3 4 5 6 7
{
2 0,9999 | 0,9950 | 0,9794 | 0,9586 | 0,937310,9172| 0,8988
3 9933 9423 8831 833 7933] 7606 7335
4 9676 8643 7814 7212 67611 6410 6129
5 0,9279 1 0,7885 | 0,6957 | 0,6329 | 0,5875]0,5531 | 0,5259
6 8828 7218 6258 5635 5195 4608
7 8376 6644 5685 5080 4659 4347 4105
8 0,7945 | 0,6152 | 0,5209 | 0,4627 | 0,4226]0,3932| 0,3704
9 7544 5727 4810 4251 38701 3592 3378
10 7175 5358 4469 3934 35721 3308] 3106
12 0,6528 | 0,475 | 0,3919 | 0,3428 | 0,309910,2861 | 0,2680
15 5747 4069 3317 2882 2593| 2386| 2228
20 4799 3297 2654 2288 2048| 1877 1748
24 0,4247 { 0,2871 } 0,2295 | 0,1970 | 0,175910,1608| 0,1495
30 3632 2412 1913 1635 1454 | 1327 1232
40 2940 1915 1508 1281 1135{ 1033} 0957
60 0,2151 | 0,1371 | 0,1069 | 0,0902 | 0,0796}0,0722| 0,0668
120 1225 0759 0585 0489 0429¢ 0387 0357
0000 0000 0000 0000 0000} 0000
Yposeun anaunMoctit a = 0,01
k
8 9 10 16 36 144 ®
]
2 0,8823 | 0,8674 | 0,8539 | 0,7949 | 0,7067 | 0,6062| 0,5000
3 7107 6912 6743 6059 51563 4230 3333
4 5897 5702 5536 4884 40571 3251 2500
5 0,5037 | 0,4854 | 0,4697 | 0,4094 | 0,3351 | 0,2644| 0,2000
6 4401 4229 4084 3529 28581 2229 1667
7 3911 3751 3616 3105 24941 1929 1429
8 0,3522 { 0,3373 | 0,3248 | 0,2779 | 0,2214]0,1700| 0,1250
9 3207 3067 2950 2514 19921 1521 1111
10 2945 2813 2704 2297 1811 1376 1000
12 0,2535 | 0,2419 | 0,2320 | 0,1961 | 0,1535]0,1157] 0,0833
15 2104 2002 1918 1612 1261 0934 0667
20 1646 1567 1501 1248 0960} 0709 0500
24 0,1406 | 0,1338 | 0,1283 | 0,1060 | 0,0810]0,0595| 0,0417
30 11567 1100 1054 0867 06581 0480 0333
40 0898 0853 0816 0668 0503] 0363 0250
60 0,0625 | 0,0594 | 0,0567 | 0,0461 | 0,03440,0245] 0,0167
120 0334 0316 0302 0242 0178} 0125 0083
© 0000 0000 0000 0000 0000 0000



I1podoaxcenue npusox. 8

Yposenb 3naunMoctn o = 0,05

2 0,9985 | 0,9750 | 0,9392 | 0,9057 | 0,8772]0,8534| 0,8332
3 9669 8709 7977 7457 7071} 6771 6530
4 9065 7679 6841 6287 5895| 5598 5365
5 0,8412 } 0,6338 | 0,5981 { 0,5440 | 0,5063[0,4783] 0,4564
6 7808 6161 5321 4803 4447| 4184 3980
7 7271 5612 4800 4307 3974| 3726 3535
8 0,6798 | 0,5157 | 0,4377 | 0,3910 | 0,3595]0,3362| 0,3185
9 6385 4775 4027 3584 3286| 3067 2901
10 6020 4450 3733 3311 3029| 2823 2666
12 0,5410 | 0,3924 | 0,3624 | 0,2880 | 0,26240,2439| 0,2299
15 4709 3346 2758 2419 2195| 2034 1911
20 3894 2705 2205 1921 1735] 1602 1501
24 0,3434 | 0,2354 | 0,1907 | 0,1656 | 0,1493]0,1374| 0,1286
30 2929 1980 1593 1377 12371 1137 1061
40 2370 1576 1259 1082 0968 | 0887 0827
60 0,1737 | 0,1131 | 0,0895 | 0,0765 | 0,0682|0,0623| 0,0583
120 0998 0632 0495 0419 0371 0337 0312
o 0000 0000 0000 0000 00001 0000 0000
¥posenb anauuMocTh @ = 0,05
k
8 9 10 16 36 144 @
H
2 0,8159 | 0,8010 | 0,7880 | 0,7341 | 0,6602|0,5813| 0,5000
3 6333 6167 6025 5466 47481 4031 3333
4 5175 5017 4884 4366 3720] 3093 2500
5 0,4387 § 0,4241 | 0,4118 | 0,3645 | 0,3066]0,2013} 0,2000
6 3817 3682 3568 3135 26121 2119 1667
7 3384 3259 3154 2756 2278 1833 1429
8 0,3043 | 0,2926 | 0,2829 | 0,2462 | 0,2022]0,1616| 0,1250
9 2768 2659 2538 2226 1820 1446 1111
10 2541 2439 2353 2032 16551 1308 1000
12 0,2187 | 0,2098 | 0,2020 | 0,1737 | 0,1403}0,1100| 0,0833
15 1815 1736 1671 1429 1144) 0889 0667
20 1422 1357 1303 1108 08791 0675 0500
24 0,1216 | 0,1160 | 0,1113 | 0,0942 } 0,0743|0,0567| 0,0417
30 1002 0958 0921 0771 0604| 0457] 0333
40 0780 0745 0713 0595 0462 0347 0250
60 0,05562 | 0,0520 | 0,0497 | 0,0411 } 0,0316|0,0234| 0,0167
120 0292 0279 0266 0218 0165] 0120 0083
© 0000 0000 0000 0000 0000{ 0000| 0000
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PasxomepHo pacnpeseseHnnle cayyafisue sHcaa
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ZIVSE K[BKZR UYWIB FUBFY B2 =HBIH II8SS “RBER
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NNPHJOXEHHE 10

[podoancenue npurox. 9
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