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Yacrs nepsas
CNYYARHDIE COBLITHUA

Tnasa nepsas
ONPERENEHME BEPORTHOCTH

§ 1. Knaccuueckoe M crarmcrmyecxoe
onpeAeNieNne BEpPOSTHOCTH

IIpu xaaccHUeCKOM OnpexeAeHU R SEPORMHOCTIL COGKIMUR ONpeaeaReT-
CA paBeHCTBOM
P (A)=m}n,

flle m—uHCAO NIEMEHTAPHLIX HCXOJAO0B HCNLITAHKA, 6AaroNPUATCTBYIOMHX
NOSIBAEHHIO COOMTH A; n—obuee HHCIO BO3MOXKHBIX TEMEHTapHWX
McXoNoB HenbTanHs. ITpeAnosiaraercs, uto 3neMexTapsbie HCXxoabl o6pa-
SYIOT MOJMHYIO IPYNNY H PABHOBO3MONKHHL.

Omnocumesonas wacmoma cobHTHA A onpeiensieTC paBeHCTBUM

W (A)=m/n,

rAe m-—9HCIO HenbiTaWHA, B KOTOpHX cofuThHe A HacTynuio; n— oblee
YHCIO TMPOH3BEACHHLIX HCNHTanuil.

{IpH cTaTHCTHYeCKOM OnpefeseRHH B KaueCTBe BEPOHTHOCTH COCWTHH
HPAHHMAIOT €r0 OTHOCHTEABHYIO 4aCTOTY.

1. Bpowennt xBe urpanssnie kKocti. Halitu BeposiTHocTh T0ro, uTO
CYMMa OYKOB HA BLINaBUIHX TpPaHfX—YerHas, NpPUYEM HA CPaHH XOTH
O oAuOll H3 KocTefi NOABHTCHA WecTepka.

Pcwenne Ha sunaswmeli rpaHn «nepsofi» HrpaibHol Kocry Mo-
¥eT NOABHTLCA ONHO OYKO, ABA OYKa, ..., IECTh OYKOB. AHal0rHu-
Hbie IIECTh SJEMCHTAPHBIX HCXOJOB BO3MOXHE NPH GPOCaHHH «BTOPOIi»
xocTH. Kaxanit H3 Hcxoa08 GPOC3HMA «NePBOMA» KOCTH MOXKET COYETaTh-
CA C KaXJbM H3 Hcxonos GpocaHus ssropofi». TaxnM obpasom, ofwee
GHCAO BO3MOXKHBIX S/IEMEHTAPHHX HCXOAOB HCUWTAHHA pasuo 6.6=36.
3TH Bcxoan o06pasyioT MOJHYIO TIpynny H B CHAY CHMMETPHH KocTeidl
PABHOBOIMONKRE.

BaaronpHATCTBYIOIRHMH HHTepecyloleMy Hac cobbiTHIO (x0TH 61l Ha 01-
HOR IpaHH NOKBHTCH IecTEPKa, CYMMa BLINABUIHX OYKOB — YeTHAs) ABJA -
I0TCA crejyiollHe NATh UCXOAOB (NEepBbiM 3aNHCAHO YHCIU OYKOB, Buillan-
WHX Ha «NepBofi» KOCTH, BTOPHM-—YHCJIO OYKOB, BHNABWHX HA «BTOPOM»
KOCTH; Aanree HafizeHa CyMMa O4YKOB):

1) 6, 2; 64-2==8, 2) 6, 4; 6-+-4=10, 3) 6, 6; 6-4-6=-12, 4) 2. 6;
2+4+6=8, 5) 4, 6; 44+6=10.

HckoMasns BepONTHOCTh pPaBHa OTHOLUEHHIO WHCAA HCXOJ0B, 6raronpu-
SITCTBYIOMIH X THIO, K MHCJAY BCeX BO3MOXHLIX VIEMEHTapHHX HCXO-
Aom: P =5/36.

2. Ilpu nepeBosKe AMHKA, B KOTOPOM COAepKanuce 21 crauaaprhas
n 10 vecTaHAApTHEIX jAeTanell, yTepsiHa OAHA ATA]1b, IPHYEM HEH3BECTHY
xakan. Haynauy uspieuenHas (nocse HepeBO3KH) H3 MAHIHKA JETanb
okasanace cranaaptioli. Hafttv BeposiTHOCTL TOro, uTOo Guna yTepsua:
a) craugaprTHam nerais; 6) HECTAHAAPTHAR AETAdb.
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Pewenne. a) llasneuennas crangaprHas JgeTa’b, O4EBHANO, lie
Morvia OHTh YTepAHa; Morja ObiTh notepsiHa Ji006asd H3 ocTalbHbiX 30
aereaelt (21 +-10—1=30), npuuem cpemt HHX O6b10 20 CTAHAAPTHHIX
(21 —1 =20). BeposTHOCTb TOro, 4T0 6bi1a NMOTEpPAHAa CTAHIAPTHaA Aae-
Taab, P=20/30=:2,/3.

6) Cpein 30 zeranefi, Kamxas M3 KOTOPBX MOrjaa GuiTb yTepAHa, Oul-
A0 10 nectaHIapTHEIX. BepodATHOCTL TOro, 4TO IOTEPAHA HECTAH1ApTHAN
aetaan, P==10/30:=1;3.

3. 3ajaymanHo npy3HauHoe uyHciao. Haftu BeposTHOCTb
TOro, 410 33JVMAHHLIM YHCJIOM OKAaXeTcs: a) C/iy4alHo Ha-
3BaHHOe JBY3Ha4yHOe YKci10; 6) cay4aiiHO Ha3BAHHOe 1BY3Hau-
HOe YMCJ0, LHPPH KOTOPOro Ppas3JIH4YHHI.

4. Yxkasath OMINOGKY <«pelleHHs» 3aJayu: GpoLUeHh 1Be
UTpaibHble KOCTH; HAHTH BepPOSITHOCTb TOro, YTO CYMMA Bbi-
NaBUIKX OYKOB paBHa 3 (coObiTHe A).

«Peietder. Bo3MOXKHN JBa HCX0Ja HCNBITAHHA: CyMMa BuITABUIKX
O4KOB paBHa 3, cyMMa BHIIaBIIHX O4MKOB He pasna 3. CoGuiTuto A Gaaro-
NPHATCTBYET OAHH HCXOJ; ofliee YHCI0 Hcxonos papHo 1ByM. Cezosa-
TEJbHO, HCKOMAas BeposiTHoCTb P (A)==1:2.

OwubKa 5TOro «pelieHHAr» COCTOHT B TOM, YTO PpacCMaTPpHBAaeMBie HC-
KXo He ABIAIOTCA pPaBHOBO3IMOXXHbLIMH.

flpaBuabHoOe peuietue O6uiee 4HCAO PABHOBOIMOMHBIX HCXU-
NoB paBHo 6.6-=36 (Kakaoe YHC.I0 OMKOB, BhIMABWINX HA OJHOMH XOCTH,
MOIKeT COYeTaTbCHA CO BCEMH UHCJAaMH OUKOB, BHITIABIWIHX HA APYTOf KOCTH).
Cpead 3THX HCxo108 61aronpUATCTBYIOT COGMTHIO A TONBKO B2 HCX01a
{8 cKOGKax yKa3aHm ulCJa BLITAaBIUHX O4KOB): {1; 2) u (2; 1). Cueno-
BATEAbLHO, HCKOMa® BeposTHOCTs P (A)-=2/36-=1,18.

5. Bpowenb ABe HrpajabHhe KoctH. HafTd BeposTHOCTH
cleayouux coOBTHA: a) cYMMa BhIlIaBIUHX OYKOB PABHA CeMis;
6) cyMMa BHIaBIWIHX OYKOB paBHa BOCHMH, a Pa3HOCTH —
yeTplpeM; B) CYMMa BbilIaBIUHX OYKOB paBHAa BOCBMH, €C.u
H3BECTHO, YTO MX Pa3HOCTb PaBHA YETHIPEM; I') CYMMa BHINaB-
LIHX OYKOB paBHa NATH, a8 TPOH3BENEHHE-— YeThipeM.

6. Ky6, BCe rpaHd KOTOpPOro OKpallieHbl, PaciijeH Ha
THICAYY KYOHKOB OJHHAKOBOrO pa3Mepa, KOTOPHIE 3aTeM Tila-
TeAbHO nepemeutannl. HaliTh BeposTHOCTB TOro, 4TO Halja-
Yy H3BJeYeHHbIH KYOHK MMeeT OKpalUeHHbIX rpaHefi: a) oaHy;
6) a1Be; B) TpH.

7. Moneta Opoiuesa jasa pa3a. HaiitH BepoATHOCTS TOrO,
410 XOTsi 6Bl OAUH pa3 MOABUTCH «repGr.

8. B xopo6ke miecTb OAHHAKOBLIX, 3aHYMEPOBAHHHIX KYy-
6ukos. Haynauy no ogmHomy u3pjexait Bce KyOuku. HahTu
BepOSITHOCTb TOrO, YTO HOMEpa H3BJIeYeHHHX KYGHKOB mo-
ABATCA B BO3pacTalouieM NOpRjaKe.

9. Hafitn BepoaTHocTh Toro, 4ro npu GpocaHHH Tpex
HWrpanbHBIX KOCTeH wecTtepka BhiajeT Ha o7aHoR (6e3pas-
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NHYHO KaKOH) KOCTH, €CJIH HAa rpaHfiX XBYyX XpYrux xocreft
BHNAJAYT YHCJI3 OYKOB, He COBMajaiolHe MexIy cobofi (u
He paBHbLIE WIeCTH).

Pemenne. Obuiee YHCAO SMEMEHTAPHBIX HCXONOB HCNBITAHHA paB-
HO YHC1y cOueTaHHAl HI IUECTH SIEMEHTOB TO TPH, T. e. Ci.

UYncio Hexo10B, GIaroNpPHATCIBYION(HX NOSBICHHIO IUIECTEPKH Ha
OAHOM rpanH M PATHUHOTO WHCTA VMKOB (ifeé PABHOrC 1MCTH) HA FPAHAX
ABYX APYrHX KOCTe, P4BHO 4MC.IY COYEIdHRIl H3 MATH SJNEMEH1OB N0
asa, T. e. Cs. .

Hckoman BepoATHOCTH paBHa OTHOUIEHHIO Xiciaa Hcxogos, Gaaro-
TMPHATCTBYIOMHX HHTEpPCCYIOeMy HAac COOMTHIO, K OOmeMy 4SHCAY BO3-
MOXHEHX NIEMEHTAPHBIX HCXUIOB: P=C3/Ce=1,2.

10. B nauxe 20 nepdoxaprt, nomeuenHnx Homepamu 101,
102, ..., 120 u npousBoJbHO pacnogoxeHHbiX. [Tlepdopa-
TOpINHIIA HayXady Hu3BJeKaeT Ape kaptul. Ha#ith Beposrt-
HOCTh TOrO, 4TO H3BJeweHn nepdoxapre ¢ Homepamu 101
H 120.

11. B samuke 10 oaMHaKOBHX ferajefl, NOMEYEHHEIX HO-
mepamu 1, 2, ... , 10. Haynauy wusBaeueHs! 1IECTbL AETA-
Jgefi. HafiTu BeposaTHOCTH TOrO, YTO Cpeax H3BJIEYEHHBIX JeTa-
Jefi oxaxyrcsa: a) geranab Ne 1; 6) geraan Ne 1 u Ne 2.

Pewenne. a) Ofuee UYHCAO BOIMOXKHHIX SJIEMEHTAPHHX HCXOAOB
HCNLITAHKA PABHO YHCAY cnocofoB, KOTOPHMH MOXKHO H3BJeYb LIeCrb JAe-
Tanell us KecATH, T. e. Clo.

HafineM 9HCAO HCXOA0B, GVIarONpHATCTBYIOIMIHX HHTEPeCYIOMeMy Hac
coGLITHIO: CpefiH OTOOPAaHHLIX WIECTH jeTanell ecTh geraab Ne | H, cie-
JOBaTe/bHO, OCTaJAbHHE NATb Aerasefi HMeloT ApPyrHe HoMepa. Yucao
TaKHX HCXOJOB, OUEBHJAHO, PABHO WHCAY CNOCOGOB, KOTOPHIMH MOXKHO
oTo6paTh NATL Aerasefl H3 OCTABUIHXCA AeBsTH, T.e. Cs.

CKOMasA BepOATHOCTb pPaBHa OTHOUIEHHIO YHCJIA HCXOAOB, Glaromnpu-
ATCTBYIOWHX PaccMaTpHBAEMOMY COOHTHIO, K OOLNEMY YHCAY BOSMOXKHBIX
S/IeMEHTAPHHX HCXOMOB: P =Cq/Cly=C3/Cls=0,6.

6) YHcao nexonoB, GiaronpHATCTBYOUIHX un‘reﬁqecromeuy Hac co-
OHTHIO (Cpen¥ OTOOPAHHHIX JAeranefl eCTb AETANH H M 2, caeno-
BaTeNLHO, 4eTHpe JeTaJH HMEOT ApYrHe HOMepa), paBHO YHCAY cnocoloB,

KOTOPLIMH MOXHO H3BJ1€Ub ReThipe AeTAMH H3 OCTABUHXCA BOCbMH, T. €. C:O
Hcxomas epostnocts P =Ch/Clo=1/3.

12. B samuke umeerca 15 meranedr, cpeau koropux 10
oxpaueHHHX. COOpIIHK Hayjaady H3BJeKaeT TPH Aeraqad. Hafi-
TH BEPOSATHOCTh TOrO, YTO H3BJEYEHHLIC JAETaJH OKaXYTCH
OKpPaLUCHHLIMH.

13. B xonsepre cpeau 100 doroxaprouek HaxXOAHTCH
oHa paspicKuBaemas. M3 xonBepra HayAauy HSBJiedeHm 10
Kaproyek. HalltTH BepoATHOCTH TOro, ¥T0 CpeJH HHX OKaXer-
CA HyXHasd.
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14. B smuke 100 neranefi, u3 Hux 10 6pakoBanHbix, Ha-
yAauy H3BJIedeHB! deThipe fgetasu. Hahtu BeposTHocTb TOTO,
9TO CpeAH H3BJIEUEHHBLIX JeTaJiefi: a) HeT GPakOBaHHHX; O)
HeT TOAHBIX.

15. YcTpPOACTBO COCTOHT W3 NATH SJE€MEHTOB, H3 KOTOPHIX
nBa wu3HomeHH. IIpu BK/IOYEHHWH YCTPOHCTBAa BKJIOYAIOTCS
cjaydaliHbM 06pa3om aBa 3neMeHTa. HaliTH BeposiTHOCTB TOTO,
YTO BKJIIOMEHHBIMH OKaXKYTCA HEH3HOIIEHHBIE SJIEMEHTH.

16. Ha6upas HoMep TesiedpoHa, aGOHEHT 3a0bi/1 NOCJAEAHHE
TpH UHPpPH H, MOMHA JHIb, YTO STH LHGPH pa3JJIHYHHI,
Ha6pas HX Hayjgauy. HafiTh BeposTHocTh TOro, Wro Habpa-
Hbl HYXHBE HHOPH.

17. B napthu u3 N geraseft nmeetrcs n ctaHaapTHeix. Ha-
yaauyy oro6paHel m peraneii. Halitu BeposiTHOCTB TOroO, 4TO
cpend oto6paHHLIX AeTajiel PpoBHO k cTaHAapTHHIX.

Pew en ue. Obuiee yHCO BOSMOKHLIX SJeMEHTapHMX HCXOHOB HC-
TNTaHHA PaBHO YHCJAY cnocoB0B, KOTOPHMH MOXHO H3BJews m Aeranefi

us N jeranefi, T. e. Cj}—uHcay coveranuft H3 N sneMeHToB no m.

IMNoacuHTaeM YHCAO HCXO0A0B, GJIArONPHATCTBYIOUIHX HHTEpecyOlleMy
Hac COOHTHIO (cpeAu m JAeTajiefi POBHO R CTaHAAPTHHX): R CTaHAapPTHHX

AetaJiefi MOXKHO B3AThH H3 N1 CTAHAAPTHHIX Jerajell C: cnocofamMH; npH

STOM oOCTa/ibHHe m-—kFE Jnetanefl J0JXKHH OHTh HECTAHAAPTHLEIMH; B3fTb
ke m—~R HecTaHJapTHHX Jetajlei H3 N-—n HecTaHRApTHBIX AeTajef

MOXHO C’;',:ﬁ cnocoGamu. CJiefoBaTe/bHO, GHCJAO OGJaroNPHATCTBYIOWHX
HcXol0B pasHo CFCTZk.

Vickomas BepoOATHOCTbL PpaBHAa OTHOLIEHHIO 4YHCJIa HCX0J0B, Gjaro-
NPHATCTBYIOUWHX COOGHTHIO, K YHCJY BCEX SJIEMEHTapPHBIX HCXOMAOB:

p=ck.cmkicn.

18. B unexe paGoTaloT meCTb MYXKYHH H 4eTHpe JKeH-
muHbt. [lo TaGenbHHIM HOMepaM Haynauy OTOGpaHB CeMb ue-
Josex. Ha#iTh BeposaTHOCTB TOro, 4Tro cpeaH OTOGPaHHBIX
JIHIL OKaXKYTCH TPH MKEHUIHHHI.

19. Ha ck.aane umeercs 15 kuHeckomoB, npuuem 10 u3
HHX H3TOTOBJIeHH JIbBOBCKHM 3aBoiom. Ha#fTH BeposTHOCTH
TOTO, YTO CpeAH MNSTH B3ATBIX HayAayy KHHECKOINOB OKa-
JKYTCA TPH KHHecKona JIbBOBCKOro 3aBOja.

20. B rpynne 12 cTymeHTOB, CpeiH KOTOpHX 8 OTJ/HY-
HHkoB. Ilo cnHcKy Haymauy oto6paHnl 9 ctyaentoB. Hafitn
BEPOSITHOCTb TOr'O, YTO CpPe€AH OTOOPAHHBIX CTYAEHTOB NATb
OTJ/IHYHHKOB.

21. B xopo6ke nsaTb OAHHAKOBHX H3Je/HH, NMPHYEM TPH
H3 HHX oOkpameHn. Haynauy #3BaeueHb! jBa H3jenus.
Ha#tH BepoAATHOCTP TOro, 4YTO CpeAH ABYX H3BJI€YEHHBIX
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H3neaunfi oxKaxyTcA: a) OfHO OKpaileHHoe H3peane; 6) npa
OKpalleHHHX H3JeJusA; B) XOTA OH OZHO OKpalleHHoe
H3JeJiHe.

22. B «cexpeTHOM» 3aMKe Ha ofmefi ocH uweTHpe JAHCKa,
Kaxauifi H3 KOTOPHX pasfiesieH Ha NATh CEKTOpoB, Ha XO-
TOpHIX HAaNMCAaHH pa3’jHuHbie UHPPH. 3aMOK OTKpHIBaercs
TONBKO B TOM CJiy4ae, €c/H JHCKH YCTAHOBJEHH TaK, 4T0
uHdpPH Ha HHX COCTABJSIOT OMNpeAeJieHHOe YeThipeX3HayHoe
yncao. Hafith BepoATHOCT TOro, YTO NPH NPOH3BOJAbLHOMN
YCTAHOBKE JAHCKOB 3aMOK GyAeT OTKpHT.

23. Ornen TeXHHYECKOTO KOHTPOJNS OGHAPYXKH. NATh
OpaKkOBaHHHX KHMT B NapTHH H3 caydafino oro6paHHmX 100
KHur. HafiTH OTHOCHTENBHYIO YacToTy NOsBJeHHS OpaKo-
BaHHBIX KHHT.

Pewenue Ornocutensuan ugactota coSutus A (nossiaense 6pa-
KOBAHHBIX KHHI‘) pasHa OTHOMIEHHIO aHCJjJa HCNHTARHA, B KOTOpHIX NO-
sBHNOCH coOniTHe A, Kk ofuieMy YHCAY TPOH3BEAGHHHWX HCNHTaHMf:
W (A)=5/100=0,05.

24. Tlo uean npousBepeto 20 BLICTpenoB, NpHueM 3ape-
ricTpupoBaHo 18 nonasanufi. Hafith oTHOocHTe/BHYIO Hac-
TOTYy nonafgaHHf B uens. '

25. Ilpu ucnHTaHHH napTHH NPHGOPOB OTHOCHTEJIBHAS
YyacTora TOAHHX NPHGOPOB oOKa3aJsack pasHofi 0,9. Hafirn
YHCJO rofHWX npubopos, ecau Bcero Oul1o mposepero 200
npuGopos.

§ 2. TeOMeTPHUEGCKNQ EGPOATHOCTM

Mycre orpe3ok ! cocramiser wacts orpe3ka L. Ha otpesok L na-
Yaavy nocrasjaena Towka. EcJHM npeanosoXHTb, YTO BEPORTHOCTH NONa-
A2HHSL TOYKH HAa OTpe3oK [ MpPONOpPUHOHANLHA RAJHHe STOrO OTPesKa #
He 23aBHCHT OT €ro pacnoJOXXeHHH OTHOCHTEJLHO OTpe3Ka L, TO Bepo-
ATHOCTb TIOTIANAHWA TOMKH Ha OTpe3oK [/ onpeiejseTcs PaBeHCTBOM

P = nwna [/dnuna L.

Iycts naockas ¢urypa g cocrapaseT MacTb naockoft ¢urypu G.

Ha ¢urypy G Haypauy OGpomena Touka. Ecau npeanonoxuts, 410 Be-

PORTHOCTL nonajnanHs 6powennoft TOUKH Ha GHrypy g NponOpLHHORaALHA

naomaau 91oft GUrypul H He 3aBHCUT HH OT €e PacCNoOJIOXeHHS OTHOCH-

TeIbHO G, HH OT QOPMH g, TO BEPOATHOCTb NONafaHHA TOYKH B GHTYDPY g
onpeje.1geTcH paBeHCTBOM

P =Tlnromans g 'Tlaomans G.

1

AHAZOIrHIHO ORpEAeNeTCS BEPOATHOCTL TNONAAAHHA TOUKH B Npo-
CTPAHCTBEHHYI0O GHIYDY v, KOTopast COCTaBiafieT 4HacTb ¢urypu V:

P =061em v/OGrem V.
12



26. Ha orpeske L aauubl 20 cM noMmemeH MeHbWHMA OT-
peaok [ anudnl 10 cM. Hadfitit BepossTHOCTH TOro, YTO TOUKA,
naypayy nmnocTaBjJeHHas Ha OoJbluMH OTPe30K, nonaaer
TakKe M Ha MeHbiunfl otpesok. Ilpeanonaraercs, yro Bepo-
ATHOCTH MOMNAJaHHA TOYKH Ha OTPEe30K NPOMOPLHOHAIbHA
INUHE OTpPe3Ka K He 3aBHCHT OT €ro pacrioIOXKeHHs.

27. Ha orpesok OA aauunl L 4ancIosoit ocit Ox Hayaayy
noctaBleHa Touka B(x). HahAtu BeposTtHocTs TOro, uTO
menbilili 13 orpeskos OB u BA umeer aauHy, 6oabuiyio,
yem L/3. [lpeanonaraercs, u4TO BepoOATHOCTbL NONajaHHs
TOYKH Ha OTPE30K IIPpOMOPLHOHAJIbHA ATHHE OTPEe3Ka H He
3aBHCHT OT €ro pacno.JOXKEeHHA HAa YHC.JIOBOH OCH.

28. B kpyr paauyca R nomemeH MeHbIWIHA Kpyr
paauyca r. Hafitd BeposiTHOCTb TOro, 4TO TOUKA, HAylayy
GpoileHHas B GO0.1bLIOH Kpyr, MoMnajier Takxke H B MaJuift
kpyr. ITpennosaraerca, 4To BepOSTHOCTh MONAAAHUS TOYKH
B Kpyr MOpONOPIHOHAJbHA IVIOWAAH Kpyra H He 3aBHCHT
OT ero pacIlio/IOKeHHs.

29. Ilaockocth pasrpadieHa napanjebHBIMH NPAMBIMIA,
HAXOASAUWHMHCA APYr OT JApyra Ha paccrossdd 2a. Ha
NJIOCKOCTb Hayaauy GpoiueHa monera paanvca r < a. Hafitu
BEPOATHOCTb TOrO, YTO MOHETa He liepecedeT HH OAHOM u3
NpAMbBIK.

30. Ha un.ockocts ¢ HaHeceHHO#t ceTKOfi KBaapaToB CO
cTropoHoll a Hayjauy Opouiena MOHeTa pajauyca r < a/2.
HaiiTii BepOATHOCTh TOro, YTO MOHETa He nepecedyetr HH OAHOI
u3 cTopon kBagpara. llpensioaaraercs, 4To BEpOATHOCTb NO-
nMajgaHHA TOUYKH B IJ0CKYI0 HIrYpV NponopuxoHabHa MJo-
an GUIYypbl U He 3aBHCHT OT ee PacCHOJIOKEeHHS.

31. Ha naockocib, pasrpad.ieHHyio napa.aie.TbHbIMH MpA-
MbIMH, OTCTOSILIIHMH APYT OT JpYyra Ha pPacCTOSHHH 6 cM, Ha-
yaauy Opouied Kpyr paauyca 1 cm. Hafitu BepoAaTHOCTH
TOro, 4TO KPVF He nepeceyeT HH OJAHON H3 npsamuix. [Ipeano-
Jlaraetcs, UYTO BEpPOATHOCTb I[IOMANaHHA TOYKH HaA OTPE30K
NPOMOPUHONHAIBHA INTHHE OTpe3Ka i He 3aBHCHT OT ero
pacnonoKeHu 1.

32. Ha nJaockoct HayepuyeHs! jABe KOHLEHTpHYECKHe
OKPYXHOCTH, PaiHyChi KOTOPHIX 5 # 10 CM COOTBETCTBEHHO.
Hajitu BepoaTHOCTHL TOro, 4TO TOYkKa, GpolueHHAs HayJaa4yyv
B 60.1bUIOA KP)T, MMONAJET TaKXKe H B KOJbLO, 06pa3oBaHHOe
NOCTPOEHHbIMH OKpY>XHOCTSIMH. [Ipeano.aaraercs, 4To Bepo-
ATHOCTL TIONMAJAHHA TOUKH B MJ1O0CKVIO GUrypy nponopuHo-

Ha/JLHA NJIOMAAH 3TOR GUrypsl W He 3aBHCHT OT ee pacmno-
JNIOMEHHHA.
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33. BryTpe Kpyra paanyca R naymauy OpomieHa Touxa.
HafiTH BepOATHOCTb TOrO, 4TO TOYKA OKaXeTCsH BHYTpPH BUH-
CaHHOro B Kpyr: a) KBagpara; 6) NpaBHABHOTO TpeyroJb-
Huka. [Tpeanonaraercs, 9TO BEPOSATHOCTb NONAJAHUA TOUKH
B yacTb Kpyra NpONOPUHOHA/JbHA MJIOUIANH STOH YacTH ‘M
He 3aBHCHT OT €€ PacClOJIOKEeHHs1 OTHOCHTEJbHO Kpyra.

34. Buictpo BpamaloWMACH AHCK pPasjiesieH Ha YeTHOe
YHCJIO PABHBIX' CEKTOPOB, NONEPEMEHHO OKPALIEHHBIX B Genniit
‘u gepHufi nBer. [To NHCKY NMPOH3BEACH BLICTPEJ. Haiitu Be-
POATHOCTH TOrO, 9TO MY/ NMONAjeT B OAHH H3 Geabix ceK-
topos. [Ipeanosaraercs, 4TO BepPOATHOCTb MONALaHUA MYJH
B NJOCKYI0 ¢Hrypy NpPOMNOPHHOHAJAbHA NJIOULAMH stofi ¢u-
TypH.

yp35. Ha otpeske OA anuun L wucnosoft ocu Ox Haynauy
nocraBJieHH. iBe Touku: B (x) u C (y), npnuem y=x. (Koop-
9 AWHATA TOYKH C nns yno6ersa
L IaJbHEHIEro H3JIOXeHHs cGo-
A . sHayeHa uepe3 y). Ha#tu Be-
V] A LgA POATHOCTh TOFO, YTO JJIHHA
oTpe3ka BC MeHblue JJIHHH
orpeska OB (puc. 1, a). Ilpexn-
noJiaraeTcs, YTO BepPOSITHOCTH
NonagaHUs TOUKH Ha OTpe30K
NpONOPUHOHAJNbHA [JIHHE 9TO-
ro OTpeska W He 3aBHCHT OT
€ro pacnoJIOXXeHHsi Ha YHCJO-
BO# OCH.

PemeHune. KoopasHaTH TO-
yek B H C JOAXKHH YJIOBJAETBOPSATH
HepaBeHcTBaM 0 <x < L0y << L,

Puc. 1 y==x. BBeaem B paccMOTpeHHe

. DPSMOYTOALHYIO CHCTEMY KOOPAH-

naT xOy. B sroll caCTeMe yKa3aHHBIM

HepaBeHCTBaM YAOBJIETBOPAIOT KOOpIHHATH JuoGofi TOUYKH, NpHHajAe-

xamefi npAMOYyroibHOMy TpeyroabHnKy OKM (pHc. 1, 6). Takum oGpasom,

STOT TPEYroIbHHK MOXHO paccMaTphBaTh Kak ¢urypy G, KOOpAHHATH

Touex KOTOPO! NpeACTaBJAIOT COOTBETCTBEHHO BCe BOIMONKMNME SHATeHHA
KoopauHaT Todek B u C.

Ilsnna otpeaka BC monxHa GHTL MeHbIle AMHHH OTpeska OB, T. e.
ZONKHO HMeTb MeCTO HepPaBeHCTBO y—x < X, MiH y < 2x. Ilociennee
HEPABEHCTBO BHNOJHSETCS I/If KOOPAHHAT TeX TOUeK QHIypH G (npaMo-
yroiasHoro TpeyroarHnka OKM), KoTophle jiexaT HuMe npaMoft y=2x
{(npamMas ON). Kax sHaHo H3 puc. 1, 6, BCce 3TH TOUKH NPHHaANEeKaT
S3UTPHXOBaHHOMY TPeyronbHEKY ONM. TakuM o6pasoM, STOT TpeyroJb-
HHK MOXHO paccMaTpHBaTh KaK QUIrYpy g, KOOPAHHATH TOUEK KOTOPOA
SBJANIOTCA GJArONPHATCTBYIOUWAME HHTEpeCylomeMy Hac COOHTHIO (AIHHa
orpeaka BC menblle aaunH oTpeska OB).
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Hckomas BepostTHOCTD
P=Ta. gMa. G==Tla. ONMMTIn. OKM=1/2.

36. Ha orpeske OA paunu L yucaoBolt ocu Ox Haynauy
mocrtas.1ensl aBe TOYKH B (x) u C(y). HalitH BeposTHOCTB
TOro, 4T0 AMiHa oTpe3ka BC MeHblle pacCTOSHHA OT TOYKH O
10 Gawxkaiiner K welt Touke. [Ipeanosnaraercsa, uto Bepo-
ATHOCTL INONajaHHA TOYKH Ha OTPe30K NPONOPLHOHAJBHA
JIJIMHE OTPe3Ka i He 3aBHCHT OT ero pachnoJioXKeHHs H& YHC-
JIOBOH OCH.

37. Ha orpeske OA anunnl L uncaoBofi och Ox Haynauy
nocras/eHbl ABe ToukH: B (x) u C (y), npuuem y = x. Hafitu
BEPOATHOCTb TOro, YTO A1HHA OTpe3Ka BC OKaxercs MeHblUe,
wem L/2. Tlpeanonaraercsi, 49TO BEepOATHOCThH IONAaAAHHA
TOYKH Ha OTpPe30K MPOMOPIIHOHAJIbHA [JIHHE OTpe3Ka H He
SaBHCHT OT €ro pacnoJIOKEHHA Ha YHCJOBOA OCH.

38. Ha orpeske OA anuuu L uucaoBo#t ocH Ox Haynawy
nocraB/jieHn! aABe TOMKH: B(x) u C (y). Hafirn BepoATHOCTH
TOro, 4YTO AJHHA oTpe3ka BC okaxercss MeHblle, uem L/2.
Ilpeanonaraerca, 4YTO BEpPOSATHOCTb NONAAaHHA TOYKH Ha
OTpPe30K NpPONOpLHOHAJNbHA AJIHHE OTPe3Ka H He 3aBHCHT OT
€ro pacnoJ/IOXKEHHSi Ha YHCJIOBON OCH.

39. 3apaua bBwogpdona (PpaHny3ackufi ecTecTBOHCNLITA-
Teab XVIII B.). Ilnockocts pasrpaduiena mnapadiesBHBIMH
NpAMLIMH, OTCTOAIIHMH JPYr OT JApyra Ha pacCTOssHHH 2a.
Ha nnockoctsb Haygmauy OpocaioT uray AiauHH 2! (I < a).
HafiTH BeposATHOCTL TOrO, 9TO HIJIa NepeceueT KaKyio-HH-
6yab npsiMylo.

a) 9

2a

/] Y[ ¢
Puc. 2

Pemenne. Bpegem caenyoumue ofo3sHayenus: x— pPaccTofiHHe OT
cepeaMHE HIJH 1o Gawxafwel napanjead; ¢Q— yroa, COCTaBAeHHHf
urnaol ¢ sroft napaanesasio (puc. 2, a).

Mosoxenue Hrabl NOJHOCTLIO ONpeleNAeTCs 3ajaHHEM Ol peAefeHHuX
SHadeHHA X B @, nNpHYeM X NpHHHMaeT 3HaueHHs oT O o a; BOSMOXHhIe
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sfiaveHun @ naMmensiorcn ot 0 xo . JpyruaMs cnosamin, cepeiuHa Hran
MOXeT MNOmacTb B8 JIOOYI0 H3 TOYEK NPAMOYroJIbHHKA CO CTOPOHAMH @
H % (puc. 2,6). Taknem o6pasoM, 9STOT MPHAMOYIOJIbHHE MONKHO pac-
CMAaTPHBATL Kak ¢Gurypy G, TOukB KOTOpofi npeacTapaaioT coboit Bce
BO3SMOMHBE NOJNOXEHHs cepeAnHH Hran. OueruiHo, niaomwais Gurypn G
paBna na.

Hafinem Tenepb GHrypy g, Ka’kias TOUKa KOTOpofi G1aronpuATcTBYeT
HHTEpecylolleMy HacC COORITHIO, T. €. KaXJ1as TOuKa 3ToR ¢arypm momxer
CAYXHTL CepeluHON HIAHW, KOTOpas mnepecekaer OAHMaAWYIO K HeR'
napaanenb. Kak BRANO B8 pHc. 2, a, HIAa nepeceueT GaBxkaifimyo x neit
napaasens NPH YCAOBRH X << ISin @, T. e. ecAH cepeAHHa Hrasl nonazer
B Mo0YI0 A3 TOueK GHrypnl, 39WTPHXOBAHHOA H3 pHC. 2, 6.

Taxum o6pa3om, 3aIITPHXOBAHHYIO GHTYPY MOKHO PACCMATPHBITH
Rak ¢urypy g. Halizem naowans srolfi ¢urypm:

n

n
nn.g=SIsintpdq;==- lecosq | =21
0 0

HcKkomas BEpOSITHOCTL TOro, HTO HINA Nepeceyer NPsMyio
P=Tla. g/TTa. G=2I/(na).

40. Ha otpeske OA panum L udchoBoii ocu Ox Haynauy
nocrasieHn aBe ToukH: B(x) n C(y). Hafitu BepossTHOCTD
a) TOrO, YTO H3 TPeX NOJYy4YHB-

¥ LIHXCA OTPE3KOB MOXKHO NO-
CTPOHTb TPEYroJbHHK.

Pemwenne. das voro uto-
6N H3 TpPeX OTpe3KOB MOMKHO Gul-
70 TOCTPOHTHL TPEYrOJNbHHK, KaX-
Auifi M3 OTPESKOB JOJMKeH OuiTb
MeHbIle CYyMMbi  ABYX APYTHX.
CymMa BCex TpeX OTPe3KOB pasna
L, nostomy Kaxinfi H3 OTpe3xos

T noaxeH GHTb Mensme L;2.
Beejem B paccMoTpeHHe npa-
MOYTONbHYIO CHCTEMY KOOPARBAT
%) ~ L . x0y. Koopé'luuam MOGHX By X
ToueK B u C R0;KHH YAOBNETBO-
g bx) y A z AATh  ABOAHLIM  HEPaBEeHCTBaAM:
ﬂ) L <rx<l, O<y<l. 3Smn
4 HePaBEHCTBAM YAOBJETBOPHIOT KO-

A \ opannatt oo Touxk M (x: y),

0 ly) Bz A <  npunairexaueh keaxpaty OLDL

(puc. 3,a). Taxuum o6pa3oM, STOT

Puc. 3 KBajJfpaT MOMHO paccMaTpPMBaTh

Kak durypy G, XOOPAHHATH TOYeX

;om;ém NPeICTABAANT BCe BOIMONHNE 3HaeNRA XKOOPAMHAT Touex
HC.

1. Tlyctb Touka C pacnonoxeHa npasee Toukk B (puc. 3,6). Kax
YKa32HO BuiUle, XIHHE! oTpeskos OB, BC, CA 10kHH 6HTb MeHblve L/2,
T. €. NOMKHL ¥METh MeCTO HepaBeHcTBa x < L2, y—x < L/2, L—y <
< L/2, wan, 910 TO XK€,

x< L2, y<x4-172 p>L2 (*)
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2. [lyctb Touxka C pacnonoxena .ebee ToukH B (puc. 3,6). B s1oM
chayvae J0AXKHBI HMETb MecTO HepaBeHcTBa y < L2, x—y < Lf2, L —
—x < L2, nan, uto TO XKe,

y<lLi2, y>x—L/2, x>L2 (ee)

Kak Buino u3 pHC. 3, a, nepaBeHCTBa (%) BLIMOJHSAIOTCA RIS KOOP-
ANHAT ToueK TpéyroabHuKa EFH, a HepaBeHCTBA (%#)—[15% TOYEK
Tpeyroabhuka KHM. Takum 06pa3oM, 3alITPHXOBaHHLE TPEYroAbHHKH
MOXKHO pacCMaTpHBaTh KaK &Hrypy g, KOOPIHHATH TOYeR KOTOpoh
6AaronpHATCTRYIOT HHTEpecylolleMy Hac coGbiTHIO (H3 TpPexX OTpe3KoB
MOXKHO MOCTPOHTh TPEeYroJbHHK).

tlckoman BeposiTHOCTB

P =Ta. g/Ta. G=(Ma. A EFH+Ta. A KHAM)/Ma. (JOLDL=1/4.

41. B cHraaausatop mnoCTynaloT CHIHAaJb OT ABYX YCT-
poficTB, MpUUEM MOCTYTJCHHE KaXJIO0ro H3 CHrHajoB paBHO-
BO3MOXKHO B 1000/ MOMEHT TpPOMEXYTKa BpeMeHH AJIHTeJb-
noctolo 7. MoMeHTH nOCTYMJEHHA CHIHAaJJ0B HEe3aBHCHMBI
oauH ot japyroro. CurHagaunsa-

TOp cpaGaThBaeT, ecii pasHocTh I 3

ME€XJlY MOMEHTAMH TOCTYMJEHHA T 4

cHrHanoB Menblue f (I < T). Haii- X

TH BEPOATHOCTb TOTO, YTO CHF- K9

Ha/ii3aTop cpabaTbiBa€T 3a Bpe- y

Ma T, ecam Kaxaoe H3 ycT- A

PoOficCTB MOWIIET MO OAHOMY CHr- as

Hany. 3
Pemenne. O603HauuM MOMeH- ?‘ 4 { Z

Thl NOCTYILIEHHA .cumanon nepBoro

It  BTOPOTO0 YCTPOHCTB COOTBETCTBEH- Puc. 4

HO uepe3 x 1 y. B cuay ycaosus
33128 0DKHM  BHINOAHATLCA aBofinkie HepaBeHcTBa: 0Cr 7T,
ly<T.

BBegeM B paccMOTpenHe nNpAMOYroabHyl0 CRCTEMY Koopaunat xOy.
B sroft cucTeme ABOMHLIM HEPAaBEHCTBAM YAOBJETBOPAIOT KOOPIHHATH
mo6ofi TOuKW, npHHasnexaued ksanpary OT AT (puc. 4). Taknm obpa-
30M, STOT KBaApaT MOXHO paccMaTpuBaTh KakK $Hrypy G, KOOpAHHAaTH
TOueK KOTOPOA MNpeACTaBAfIOT BCE BO3MOXKHHIE 3HaueHUA MOMEHTOB ne-
CTYNJieHHfl CHIHaJjao0B. .

CrrHaansatop cpalaTeiBaeT, €cJaH pPa3HOCTb MEX]1y MOMEHTaMH
NOCTYNJIEHHA CHITHAJIOB MeHblle f, T. €. €CAH Yy—X< L TPH y > X H
X—y <[ npH X > y, HAH, 4YTO TO Xe,

y< x--t npn y>x, (»)
y>x—t npn y<x (+)

HepaseHcTBO (») BLINOJHAETCA I8 KOOPIHHAT TeX Todek QHrypH G,
KOTOpble JeXaT Bhbille MPAMON y==x W HH}e NPAMOH ¥ =x--f, Hepa-
BEHCTBO (#%) HMeeT MeCTO AJf TOYeK, pPacro.IOKEHHBIX HHXKe npamoi
Yy==X A BoIme npaMofl y=x—1{.

Kak Bnano #3 puc. 4, BCe TOYKH, KOOPIHHATHI KOTOPHX YAOBJIET-
BOPAIOT HepaBeHCTBAM (») H (%+), NPHHILIENKAT 3AMTPHXOBAHHOMY
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MECTHYTONLHAKY. TaxknM o6pa3oM, STOT IUECTHYTONBHHK MOXHO pacs
CMaTpHBATL KaK GHIypy &, KOOPAHHATH TOYEX KOTopod mBamoTcs Gha-
TOTIPHATCTBYWOMIHMH CPabaruBaANHIO CHIHAIH3ATOPA MOMENTAMH BPEMCHH
xny.
Hcxromas seposiTHOCTH
_a. T*-2(T—#)2*2_ 12T —1)
P=tmc= TE R

42. 3aga4a o BcTpeue. [IBa cTyaeHTa yCJOBHJAHCH BCTpe-
THTBCS B OnpefieJleHHOM Mecte Mexnay 12 u 13 wacamu aus.
IMpuwegwyfi nepBLIM XKAeT BTOporo B TeuyenHe 1/4 uaca,
nocse qero yxoaur. Hafith BeposTHOCTH TOro, 4TO BCTpeva
COCTOMTCS, €CJIH KaXKIbifl CTYJEHT HaVAauyy BulBHPaeT MOMEHT
cBoero nprxopa (B npomexytke ot 12 mo 13 yacos).

43*. Haliry BeposITHOCTh TOro, YTO M3 TpexX HayRady
B3ATHX OTPEe3KOB AJNHHOA He GoJjee L MOXKHO IOCTPOHTH
TpeyrosbHuk. IIpeanonaraercs, 4TO BEpOATHOCTh NONaAaHUSA
TOYKH B NPOCTPAHCTBEeHHYI0O GHIypy HNPONOPLUHOHAJIbHA
o0beMy (HrypH H He 3aBHCHT OT €€ PacHO/IOKEeHN .

YKasaHHe. BeecTn B paccMOTpeHHe TIPOCTPAHCTBEHHYIO CHCTEMY
KOOPAMHAT.

44. Haypnauy B3fTH ABa MOJIOXKMTEJNbHHIX UHCJIAa X H Y,
KaXnoe H3 KOTOPHX He mnpeBuiiaer aByx. Hafitn BeposT-
HOCTh TOroO, 9TO NMpOH3BeAeHHE xy OyaeT He 6oJblle eAHHHUIIL,
a YacTHoe y/x He OoJibllie JIBYX.

45. Haynauy B3ATH ABa MNOJIOKHTE/JbHBIX WHCJIA X H Y,
Kaxjoe H3 KOTOPHX He NpeBHiuaer exHHuun. Hafitu Bsepo-
SITHOCTh TOrO, MTO CYMMa X-y HE mnpeBuluaeT €IHHHIH,
a npou3sefeHHe xy He meHbme 0,09.

I'nasa sropan

OCHOBHUIE TEOPEMM
§ 1. Teopemn CnOXXeHMS M YMHOXEGHMS BEPOATHOCTEH

Teopema cnoxenns mepostiHocrel HecosmecTHniX cobutkill. Beposm-
HOCMYb NOABAEMUR 00HO20 U3 O8YX HecosmecmHbX coOumud, 6espasaAusno
KaKo020, pasHa cymme eeposmrocmeld smux cobomud:

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

Cnencrane. Bepoamuocms nossseHUR OOHO20 U3 HECKOALKUX nO-
NAPHO HecoBMecmNbX coBumuii, 6e3paszatueHo Kaxoz0, PAsHA CymMme eepo-
amuocmed smux cobsimud:

P (Ai1+Ast ..o+ Ap)=P (A)+P (A + ... +P (An)
18



Teopema croxewws mepostrocTefi commecTHnix cofmrtnll. Beposm-
HOCMb nosd.1eHus xomsa 6ol 00HO2O0 U3 QoYX COBMECMHBIX co0Limuil pasxa
cymme GeposAmnocmet amux cofoiinud Ges -8epOKMHOCIUL X COBMECMHO20

nosgAeHus:
P (A--B)=:=P (A)+4-P (B)—P (AB).

Teopema Moxer ObTb oGoflleHa Ha J000e KOHeYHOE YHCAO COB-
MecTHLIX coluitui. Hanpumep, nns Tpex coBMeCTHHIX COCBITHA

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

TeopemMa ymMHOXEHNMR BepPOSTHOCTEH. Bepoamnocms COBMeCMKO20 no-
Renrenur deyx cobuimull pasHa npoussedenusd 6epoIMHOCMU OOHOZO -U3
KUX HA YCAOBHYIO 8epOANIHOCML OPY2020, BLIMUCACHRYIO 8 npednoroxerul,
«mo nepsoe cobutmue yxe HACMYnUAo:

P (AB)=P (A)-P 4 (B).
B 4acTHOCTH, AJIA HE3ABHCHMLIX COGHLITHHA
P (AB)=P (A)-P (B),

T. €. 6ePOAMHOCID COBMECMHO20 NOAsAeHUR Jeyx Hesasucumerx cobuimud
pasHa npoussederur eepoarmrocmeill smux cobvimulii.

Caepnctsue. Bepoamnocms. cOBMECMHO20 NORBAEHUR HECKOALKUX
coSeimull pasHa npPou3sedenuro 8epoOAMHOCMY 00K020 U3 HUX HA YCAOEHLIE
GePOAMHAHOCMU 6CEX OCMAALHLIX, NpUUEM 8ePORMNOCIMb KANA020 NOCAedY10-
We2o0 coOLMUR SHIYUCAAIOM & npedAoxeHuu, 4mo e6ce npedudyujue cobvi-
mus yxce HacmMynuay: .

P (A1A3As ... Ap)=P (A1) -P 4, (A2)-P g, 4,(A3) «. Pp,a,... Ap—-1 (An),

2de P g A,... Ay, (An)—sepoamuocms coOtmus Ay, 6614UCAEHHAR @ Nped-
noaoxcernuu, 4mo coboumun Ay, Ai, ..., Ap~1 Hacmynuau.
B wacTHOCTH, 6epoamuocmb COBMECMHO20 NOABAEHUR HECKOALKUX

co6bimuil, He3asUCUMBIX 8 COBOKYNHOCMU, PASHA NPOU3BE0eHU0 8epOoAm-
nocmetd smux cobbimud:

P(A1Ag ... Ay)=P (A,)-P (Ag) ... P (A,).

46. Ha creanaxe Gu6GIMOTEKH B CJaydafiHOM MNOpARKe
paccraBiieHO 15 yueGHHMKOB, NpHYeM NATh H3 HHX B nepe-
nJjere. bubnanorekapr Geper Hayjady TpH yue6Huka. Haftn
BEPOATHOCTb TOI'0, YTO XOTA OBl OAHH H3 B3ATHX Y4e6GHHKOB
OKaxeTcA B nepemnjere (co6mrHe A).

Pemenue. [Tepsufi cnocof. TpeGoBanHe— x0T O6H OAHH
H3 TpeX B3fATHX YYeGHHKOB B MNepenaere— OyleT OCYLIECTBAEHO, €CJH
npon3sofifier moGoe K3 CAEAYIOULHX TPeX HeCOBMECTHMX COOMITHR: B-——onun
yue6HHK B nepenJsiere, C-—jBa yueGHHKa B nepemnjere, D—Tpn yuel-
HHKa B NepenJere. g

Hnrepecyomee Hac cofnTHe A MOXHO MPEACTABHTL B BHAE CYMMbi
cobuithfi: A=B-+C+ D. [To Teopeme cnoXeHHS,

P (A)=P (B)+P (C)+P (D). (*)
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Hafiaem mepostHocTH cobuirufi B, C M D (cM. peutewne 3ajaux 17,
ra. 1, § 1)
P (B)=C}-Cly/Cly =45/91, P (C) =C}-Clo/CYs—=20,91,
P (D)= C3/C1s=2/91.
MMoacTaBHB 9TH BEPOATHOCTH B PaBEHCTBO (), OKOHYATEJILHO MNO-

AYUHM
P (A) = 45/91 4-20/91 + 2/91 == 67,91.

Brtopofi cnoco6. Cobutua A (XOTA OH OIMH H3 B3ATHX Tpex
yueGHHKOB HMeeT mepern.er) H A (HH OIHH H3 BIATHX yueOHHKOB He
MMeeT fepemnseTa) — NPOTHBONOMOKHWE, mnostoMy P (A)-1-P(A)==1
{(cymMa BeposTHOCTe#l ABYX MPOTHBONOJOKHLIX COGHTHA papHa eluiuite).
Orciona P (A) =1—P (4).

BeposTHOCTs NOABAEHUS COBLITHH Z(HH OAHH H3 B3ATHIX y4eOHUKOD
He HMeceT nepefnnera)

P (A) =C}y/Cly=24/91.
Hckoman BeposiTHOCTS

P (A) =1—P (A)=1—24/91 = 67/91.

47. B sumuke 10 geranefi, H3 KOTOPHIX YeThHIPE OKpalICHH.
Cloputuk Haynauy B3fg TpH -geraau. Haiitu BeposTHOCTD
TOro, YTo XoTss OBl ONfHa H3 B3ATHX JAeTaJjell okpalueHa.

48, Jloka3aTb, 4TO ecaH cobObitHe A BJaeder 3a coboil
cobuitie B, To P (B)= P (A).

Pemenwue, Codu-rﬂe B MOXHO npeacTaBHTh B BUIE CYMMBI HECOR-
MeCTHEIX CoOnTHR A n AB:
B=A--AB.
Mo Tteopeme croXeHnss BepoOATHOCTER HECOBMECTHHX COOHTHA fO-
Ay _ _
P(By=P(A-{-AB)=P (A)-+- P (AB).

Tak xak P(AB)>0, 10 P (B)= P (A).

49. BepOATHOCTH MOABJCHUA KaXAOTO U3 ABYX HE33BH-
CHMBX cobmTHlt A; U A, COOTBETCTBEHHO paBHBI P, H P,.

HafiTH BepoATHOCTb MNOABJEHHA TOJAbKO OJHOr0 H3 3THX
coOuiTHi.

Pemenne. Beeaem o6o3anavenus coSHTHA: Bi— NOSBUIOCH TONBLKO
cobuiTie A;; Bg— U0ABMAOCH TOALKO coOnTHE A,.

IosisneHne coBuTHsT By paBHOCHJILHO TNOABJEHHIO COGLITHA A,Z,
(nosnnaocs nepoe COOLITHE K He MOABHJAOCH BTOPOE), T. &. B;=A;A,.
TMNossrenne coOuiTHA By paBHOCHALHO NOABNEHHIO cOGHTHA Aj;A4 (nO-

fIBHJIOChL BTOpPOe cOOhLiTHE H He MOABHJOCH MNepBoe), T. €, By= A;A,.

Taxkum of6pa3oM, uTOOGW HAHTH BEPOATHOCTL TOABJCHHHA TOALKO
OHOro H3 COOBITHA Ay ¥ Ag, A0CTATOYHO HaliTH BEPOATHOCTb NOAB.IEHUA
ORHOro, 6e3pa3’jiNYHO Kakoro, #3 coOuithfl B, u Bg. Cobutia B; u B,
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HECOBMECTHH, NO3ITOMY MPHUMEHIM3 TEOPEMA C.IOMEHHS:
P (B Bs) = P (By)-- P (By). ()

OcTtaeTcs HaflTH BepOSTHOCTH Kaxaoro H3 coSHTHA Bj n By Co6u'r_!ll
A, B Az He3aBHCHMHI, CJeJOBATENbLHO, He3aBHCHMB COOLITHA Ay » A,
a Takxe A; B A, NMOITOMY ITPHMEHHMAa TeopeMa YMHOMEHHSA:

P (By)=P (A1A2) =P (A1)+ A (A;) = p14s;
P (B3) =P (A1A3) =P (A))-P (A3) =q1ps.

[MMojcTaBHB STH BEPOATHOCTH B COOTHOweHue (+), HallleM BCKOMYyO
BEPOATHOCTh MOABJAEHHA TOJABKO OJHOro H3 coluiTHil A; » Ag:

P (By--Bs)=p,qa+q,py

50. a8 cHrHasnmsauMd o6 aBapHH YCTaHOBJIEHH JBa
He3aBHCHMO paboTaolHX CHrHaJaH3aTopa. BepoaTHocTh TOrO,
YTO NPH ABAPUH CHrHaJjau3atop cpaboraer, paBHa 0,95 nis
neporo cHrHaJjusatopa ® 0,9 aas Broporo. Hafith Bepo-
ATHOCTb TOro, YTO MNpH aBapHH cpaboTaeT TOJbKO OJHH
CHTHAJIH3aTop.

51. [Isa cTpesika cTpessloOT MO MuuleHH. BeposiTHoCTb
NMonagaHHs B MHINEHb NPH OZAHOM BHICTPeJe AJs NEepBOro
ctpeaka paBHa 0,7, a a1s Broporo—0,8. Hafith peposr-
HOCTh TOro, YTO NPH OJHOM 3a.ne B MHIUEHb Monajxaer
TOJIbKO OAHH H3 CTPEJKOB.

52. BeposiTHOCTb OAHOro mMonajaHua B leJb NMPH OAHOM
3ajane H3 AByX opyauft paBua 0,38. Hafith BeposTHOCTD
nopaxKeHHs LieJIH NPH OLHOM BHICTpeJie NEepBHIM H3 OpPYAHH,
€CJIH H3BECTHO, YTO 1A BTOPOro OPYAHSA 3Ta BEPOATHOCTH
paBna 0,8.

53. Otaen TeXHHYECKOro KOHTPO.A NpoBepseT H3ACHHSA
Ha CTaHXApPTHOCTL. BepoATHOCTH TOro, ¥TO H3Ae/He CTaH-
naptHo, pasHa 0,9. Hafith BeposiTHOCTH TOrO, YTO H3 ABYX
TIPOBEPEHHBIX H31eJHHi TOABKO OJHO CTaHRXAapTHOE.

54. BeposATHOCTb TOro, YTO NMPH OZHOM H3MEpPEHHH HEKO-
Topoft ¢u3nuecKofi BeIHUNHBI OyneT JomymeHa OWHOKa,
npesbillIaomas 3alaHHyIo TOYHOCTb, paBHa 0,4. [IponspeaeHn
TPH HE3aBHCHMBIX H3mepenHsa. Hailith BeposiTHOCTBL TOrO,
4YTO TOJIbKO B ONHOM H3 HHX JONYUIEHHAs OLIHOKa NMpPEBLICHT
3aJaHHYI0 TOYHOCTD.

55. M3 naprtun uagesmfi ToBapoBex OTGHpaeT H3AEJHA
BHClIero copTta. BeposiTHOCTL TOrOo, 4TO HayAawyy B3sfiToe
H3ge/He OKaXXeTcs Bhiciiero copra, pasua 0,8. Hafitu sepo-
ATHOCTb TOro, YTO H3 Tpex NPOBEPeHHLIX H3ALJIHA TOJIbKO
ABa H3l1eJHsA BbLiCIIEro Copra.
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58. YcTpoficTBO COCTOHT H3 TpeX S/IeMeHTOB, paGoTaloinyux
He3aBHCHMO. BeposaTHOCTH 6e3oTkasHofi paGoTH (3a BpeMs f)
MEepBOrqQ, BTOPOr0 M TPETHEr0 NIEMEHTOB COOTBETCTBEHHO
pasuu 0,6; 0,7; 0,8. Hafitu BepoATHOCTH TOro, 4ro 3a
Bpemsa f Ge30oTkasHO GyAyT paforaTh: a) TOJLKO OJHH SJe-
MeHT; G) TOABKO [Ba SJIEMEHTa; B) BCe TPH SJIEMEHTa.

57. BeposatHocTH TOro, uto HyXHas CcGOPLUIHKY AeTajb
HaXOAMTCS B IIePBOM, BTOPOM, TPETbeM, HETBEPTOM SlLIHKE,
coorBercrBenHo pasum 0,6; 0,7; 0,8; 0,9. Haftn Beposr-
HOCTH TOro, 4TO AETaJb COAEpKHTCA: a) He Gosee yeMm B Tpex
filnHkax;, 6) He mMeHee ueM B ABYX SIIHKaX.

58. Bpomenn Tpu Mrpavibinie KocTH. HafiTh BeposiTHOCTH
CNeNyIoIHX COOWTHA: a) HA KaXAOA M3 BLINABUIMX rpaHef
NOABHTCA NATh OYKOB; 6) Ha BcexX BHINABHIMX TpaHsAX NO-
SIBHTCS OJMHAKOBOE WHCJIO OYKOB.

59. Bpouens TpH HrpajbHuHe KocTH. Hafith BeposaTHOCTH
C/eAYIOIHX COOHWTHA: a) Ha ABYX BHIABIUHX IrpaHAX NOA-
BHTCSA OAHO OYKO, a Ha TpeTbeli 'paHH — ZPYTOe YHCJIO OUKOB;
6) Ha ABYX BHMNaBUIHX TPaHAX MOABHTCA OXHHAKOBOE YHCJIO
OYKOB, a Ha TpeTbefi rpaHH—Jpyroe 4HCJIO OYKOB; B) Ha
BCeX BHIIABUIHX IPaHAX MNOABHTCA Pa3HOe YHCJIO OYKOB.

60. Cxonbko Haao OpPOCHTHb MrpaJbHHX KocTefl, YTOGH
C BepoATHOCTBbIO, MeHblnefi 0,3, MOXKHO OHLJIO OXHIATb, YTO

HH Ha OAHO#i H3 BHNABUIMX rpaHefi He NOABHTCA IIECTb
OYKOB?

Pemenne. Beemem ofosnauenns coGumufi: A—HH Ha ofHoOft 13
BLMNABUIHX Tpaneli He NoABATCH 6 ouxoB; A;—Ha Bunapuell rpanu i-i

xoctH ({=1, 2, ..., n) He MoABHTCH 6 OYKOB.
Hurepecyomee Hac coluitHe A COCTOHT B COBMEmEHHH COOMTHA
1 A, ..., An. T. €. A=A1A’ s A".

BeposTHOCTL TOro, 4TO Ha MmoGofl punapmel rpaHH NOABATCA WHCAO
OuKOB, He paBHOe wWecTH, paBHa P (A;)=5/6.
THA A; He3aBHCHMH B COBOKYNHOCTH, NOITOMY NpPHMeHHMA
TeopeMa yMHOMEHHS:

P(A)y=P (A1Ay ... A)=P (A)-P(Ay) ... P (A,)=(5/6)".

ITo ycnosmo, (5/6)% < 0,3. CnaenosateanHo, # log (5/6) < log0,3.
Orciona, yuutusafi, uro log (5/6) < 0, naftaem: n > 6,6. Taxum oGpasom,
HCKOMOe 4HCJAO HIrpajdbHHX KocTefi n>7.

61. BeposiTHocTh moOnajaHHsA B MHIIEHb CTPEJIKOM NpPH
ogHoM BhicTpesie paBHa 0,8. CKOABKO BHICTPE/IOB NOJ/IKEH
NPOM3BECTH CTPEJIOK, YTOOH C BepOSATHOCTBIO, MeHbined 0,4,
MOXHO OLIJIO OXHAATb, UTO He OyAeT HH OAHOTO NpoMaxa?

62. B xpyr pagnyca R BnHCaH NpaBH/AbLHbBIA TPEYrOJAbHHK.
BHyTpp Kpyra Haypnady OpoluieHn deThipe ToukH. Hafitu



BePOATHOCTH CJEAYIOIIHX COOMTHiA: a) Bce YeThipe TOYKH
NOMaayT BHYTPb TpeyroJibHHKa; 6) oaHa TOYKa Nomafger
BHYTPb TpeyroJibHHKa H MO OJHOA TOYKEe NOMNaAeT Ha KaX-
Inifi «maJsiblity cermeHT. IlpeamoJsaraetcsi, YTO BepOSTHOCTh
nonajlaHuA TOYKH B (Hrypy MNpOMOPUHOHAJbHA NJIOWAAH
(pHrypel ¥4 He 3aBMCHT OT €€ paclOJIOXKEHHS.

63. Otpe3ok paszeneH Ha TPH paBHHe yacTH. Ha aror
OTpe30K Hayjaauy OpouieHbl TpH TouKH. HafiTH BepossiTHOCTB
TOro, 4TO Ha KaXAyio H3 Tpex 4acteHd oTpe3ka rnomnajaaer
no oxuofi Touke. Ilpeanosaraercs, 4T0 BepOATHOCTD NONaja-
HMA TOYKH Ha OTPe30K MPOMNOPLHOHAJIbHA AJHHE OTpe3Ka
H He 3aBHCHT OT €ro pacHoJIOKeHHS.

64. B uuTalbHOM 3ajle HMeeTcs LIECTb YYeGHHKOB MO
TEeOpHH BeposiTHOCTeH, H3 KOTOPBIX TPH B nepenJiere. bubauo-
TeKapb Hayaauy B3sJ xBa yuyeOHuka. HalitTu BeposiTHOCTD
TOro, 4TO -06a y4Ye6HHKa OKaXKyTcs B nepenJiere.

PewmenHe. BBeaeM 0G0O3HaueHHs cOObTHA: A—nepsuil . B3aaTuit
yueGHHK MMeeT nepenyetr, B-—Bropoll yue6uuk HMeer nepenser. Bepo-

ATHOCTL TOrO, YTO NEpBHfl yueSHHK HMeeT nepenJet, P (4)=3/6=1/2.
BeposiITHOCTb TOrO, YTO BTOPOH y4eOHHK HMEET MepenJeT, Npu yc/o-

BHH, 4YTO nepBHfi B3ATHH yuyeOHHK OHJ1 B nepenJere, T. €. YCJIOBHaf
BEepPOATHOCTb COGBITHA B, TakoBa: P 4 (B)=2/5.

Hckomasas BepoATHOCTb TOro, 4TOo 00a yueGHHKa HMEIOT mepefer, No
TeopeMe YMHOXEHHS BepOSATHOCTeH coOLITHA paBHa

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

65. Cpeaun 100 soTepeiinbXx GHIETOB €CTh 5 BHIMFPHILI-
Hbix. HafiT BepoATHOCTb TOro, 4TO 2 Hayaady BbiOpaHHbiE
6HJIeTa OKaXKyTCH BBIHTPbILIHBIMH.

66. B nexe pa6oTaloT ceMb MYXYHH H TPH XXEHUIHMHHI.
Ilo ta6GesbHbIM HOMepaM Hayjauy OTOGpaHb TPH 4eJIOBEKa.
Hafith BeposiTHOCTD TOro, 4TO BCe OTOGpPaHHbIE JIMLA OKa-
KYTCA MYXYHHaMH. ~

PeweHue BsegeM ofo3HaueHHsi coOuTHAi: A—mnepruM oTo6paH
MyXu4HHa; B —BropuM o0TO6paH MYy»KuHHa, C—TpeTbHM OTOGPaH MYX-
yHHa. BeposiTHocTb TOro, uro nepsuM OyleT OTo6paH MYyXK4HHa,
P (A)=17/10.

BepoATHOCTb TOro, 4TO BTOPHM OTO6paH MyMKYHHa, NMPH YCJOBHH,
YTO TmepBbiM Yyxke GhlJ OTO6paH MYIKUHHA, T. €. yCJOBHas BepPOSATHOCTb
cobuTHst B caepyomasn: P 4 (B)=6/9=2/3.

BeposaTHocTb TOTO, uTO TPerbHM OyleT OTOOpaH My:K4HHA, NPH yCa0-
BHH, YTO YyXe OTOOpaHbhl JABO€ MYK4YHH, T. €. YCJAOBHasA BePOATHOCTH
cobuiTHss C TakoBa: P 45 (C)=>5/8.

Hcxoman RepOATHOCTb TOro, YTO Bce TPH OTOGPaHHHX JHUa OKa-
KYTCA MYyXKUHHaMH,

P (ABC)=P (A)-P 4 (B)-P 45(C)=7/10-2/3.5/8=17/24.
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67. B smnke 10 peta.steil, cpeau KOTOpHIX 1leCcTh OKpa-
wenHbiX. COOpWIHK HayJayy H3BJEKaeT YeThpe JeTaJH.
Hafitu BeposiTHOCTB TOro, 410 BCe H3BJICYEHHBIE JETaNH
OKaXyTCSl OKpalleHHBIMH.

68. B ypHe uMeeTcs NATH wwapoB Cc Homepamu ot 1 xo 5.
Hayaauy no oanomy u3Biekalor TpH wapa 6e3 Bo3BpalleHHA.
Ha#fitu BepostHOCTH clieayomuXx cob6mTHii: a) nocnaejnosa-
TeNIbHO TIOABATCA Waphkl ¢ HOMepamu 1, 4, 5; 6) n3BJeYyeHHble
usapsl 6yayT HMeTb Homepa |, 4, 5 He3aBHCHMO OT TOro,
B KaKOM NOC/Ie0BATEJbHOCTH OHH HOMIBHJIHCh.

69. CrypeuTt 3Haet 20 u3 25 BonpocoB nporpammui. Hafitu
BEPOATHOCTb TOro, YTO CTYAEHT 3HaeT NpenOXKEeHHHEe eMy
3K3aMeHaTopoM TpH BONPOCA.

70. B wmewmouxke coaeputrcs 10 0auMHakoBHX KYOHKCB
¢ HomepamH ot | a0 10. Hayaauy wu3Baekalor no oxHOMY
TpH KVOrkKa. Ha#iTH BepossiTHOCTB TOrO, YTO NOC/€A0BATEN1bHO
NOABATCH KYOUKH C Homepamu 1, 2, 3, ec/H KYOHKH H3-
B.1eKaiOTCA: a) 6e3 Bo3BpauleHHS; 6) ¢ Bo3BpaueHHeM (u3-
BjedeHHBbIi KyOHK BO3BpallaeTCs B MELIOYEK).

71. Mo gaHubM nepenucu Haceaenus (1891 r.) Avrauu
# Y31bCa YCTAaHOB/IEHO: TEMHOTIJa3hle OTLHI H TeMHOrJa3hle
cwuoBbf (AB) cocraBuan 5% o6Chea0BaHHHIX JIHI, TEMHO-

rnasne OTHbl W CBeTJoraa3sse chiHoBbsa (AB)—7,9%, ceer-
JIOT1a3nle OTUBl U TeMHOr.1a3ne ChiHOBba (AB)—8,9%, ceer-

JlorAasbie OTHBI H CBeT.Orjasne chiHoBba (AB)—78,2%.
Hafith cBA3n MeXIy ((BETOM r/1a3 OTHa H CHHA.

_Pewenue. Tlo yciosmo, P (AB)=0,05 P (4B)=0,079;
P (AB)=0,089; P (AB)=0,782.
HafizeM yc/0BHYI0 BepoRTHOCTS TOFO, YTO CHIH TeMHOraAa3bift, eciu
oTel TeMHOTAa3ui:

P (B):___P(AB)= P(AB)*__= 0.05___
4 P(A) P (AB)L+P(AB) 0.05+0,079

HafiteM ycJo8Hyl0 8epOATHOCTS TOrO, YTO CHWH CBETJIOrNa3sbifl, ec/H
OTel{ TeMHOrAa3ufi:

P(B)==1—P 4(B) =1—0,39=0,61.
Haflaem yC.10BHYI0 BEpPOATHOCTL TOrO, WTO ChiH TeMHOraazui, ecau
over] CBET/0t.1a3bif:
P (4B) P (AB) 0,089
P._(8) e =1 — oo B s
7 (® P(A) P(AB)+P(AB) 0,089+10,782

Ha#inem yc/ORHYIO BePORTHOCTSL TOrO, YTO CHH CBeTJOrAasuft, ecau
oTel( CBer.Ioraasni:

P ( By=1 ~P < (B)=1—0,102=0,898,

==0,39,

=20,102.
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72. Haitti BeposTHOCTD P (4) MO MaHHbIM BEPOATHOCTAM:
P(AB)=0,72, P(AB)=0,18.

Pewenne. Cobbire 4 MOKHO NPeIcTaBUTL B BHAC CyMMWl CJie-

AyloulHX JABYX HecoBMecTHHX COBMTHA: A= AB-<- AB. To teopeve ca0-
MEHHA BEPOATHOCTEN! HECOBMECTHLIX COOLITHA NOAYYUM

P (A)=P (AB— AB)= P(AB) 4 P (AB)=0,72-+0,18 =0,9.
73. Haftu BepositHocTs P(AB) no AaHHLIM BeposITHOC-
tam: P(A)=a, P(B)=0b, P(A+B)=c.

Pewenne Hcaoasayn Toxkaectso P (A)=P (AB)+P (AB),
Hafizen’

P (AB)=P (A)—P (AB)y=a—P (AB). *)
Hs pasenctsa P (A4 B)=P (A)+ P (B)—P (AB) Buipaszum P (AB):
P(AB)y=P (A)4-P (B)—P (A+B)y=a+b—c. **)

[Toactasus (**) B (*), noavuum
P (AB)y=a—(@a+b—c)=c—b.
74. Haiitu BepositHocth P (A4B) n0o nRaHHLIM BepoOSNT-

HOCTAM:
P(A)=a, P(By=b. P(A-+ B)=c.
Pemenue., Hcnoasays tomaectso P (By=P (AB)+P (AB),
uaiigem P (A8):
P (AB)==P (B)—P (AB)=(1 —b)—P (AB).

MNoacTasis B -noc.'le:mee paneHcTso P (AB)=c—b (cm. 3anauy 73),
noaAyuuM

P(AB)y=l—b—(c—b)=1—c

75. Hacrynaenue coObitusi AB neo6xonumo Baeyer Ha-
crynjerne cobuitun C. [lokasatrh, uto P (A)-+ P(B)—

—PO)<I.

Pewesnne. Ilo ycnosmio, HacTynaenune cobuirua A8 Baeuer
HacTymieHie cobuTHa C, nostomMy (cM. sanady 48)

P (C)=P (AB). ™)
Hcnoassys ToXaecrsa
P (A)=P (AB)4-P (AB), P (B)=P (4B)+P (AB),
P (AB)4-P (AB)+P (AB)=1—P (35)
H y4HTHBA® HepadeHCTsO (%), MOJYy9HUM
PA+P (B)—P ) [P (AB)+P (AB)H~ {P(ABY4-P (IB)I-'
—P (AB)=P (AB) +P (AB)+P (AB)=1 —P (iB) <. 1.
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3ameqdanne. PexoMeHAyeM UHTATEI0 CAMOCTOATENhHO YOCAUTLCS,
9T0 M B 9acTHOM cayuae, Korila C=AB, cnpaBejpiHBO HepPaBCHCTBO

P (A)+4-P (B)—P (AB) < 1.
768. IlokasaTth, 4TO
P (B
P,(B)> 1—?‘(—%.
Ilpeanonaraercs, uro P (4) > 0.

Pemwenune. B CHJY SaMCUYAHHR K 3ajnauve 75 cnpaeeAJIHBO Hepa-

BCHCTBO
P (A)+P (B)—P (AB)< 1. *)
BocnoabsyeMca TOXIECTBAMH -
P (AB)=P (A)-P4(B), P (B)=1—P (B). **)

INoacraBup (**) B (*), nonyuum
P (A)+1—P (B)—P (A)-Py(B)<]1,
HJIH
P (A)-P 5 (B)= P (A)—P (B).

Paagennp ofe wacTH HepaBeHCTBa Ha NOJIOXKHTeJbHOe -uHcao P (A),
OKOHYATeJbHO HMeeM _
P (B)
P @A) *

77. Hacrynienne cob6utua ABC Heo6xoauMo BJeder
HacTtynJeHHe cobwita D. Jloka3artb, 4To

PA)+P(B)+P(C)—P(D)<2

Pemenne. I[lo ychaosuio, nacTynjenne coburua ABC Heo6xo-
JHMO BJledYeT HacTynJexrHe coOhTHR D, clefoBaTefuHO (CM. 3amavy 48),
P (D)= P (ABC). Takum o6pa3oM, ecaiH OyleT JOKa3aHO HepPaPeHCTBO

P (A)-+P(B)+-P(C)—P (ABC) <2, *)

TO OyJeT CNpapelIHBO H HePaBEHCTBO, YKa3aHHOe 'B YCJOBHH 3ajauu.
OKaxeM HepaBeHCTBO (*). Bocnoab3yeMcs TOXAECTBaMH:

P (A)==P (ABC)--P (ABC)-+P (ABC)-+ P (ABC),
P (B)=P (ABC)--P (ABC)+P (ABC)--P (ABC), (**)

P (C)=P (ABC) 4P (ABC)+4-P (ABC) + P (ABC).
H3 Tpex cobmrHit A, B, C Moxino COCTaBHTb CAeYIOULYIO TOJIHYIO
TPYNNY «CJAOKHHX COOHTHIi», COCTOSIUIHX M3 NOABJeHH H HenosBJAEHHM

PaccMATPHBAaeMHX TpexX COOHITHI:
ABC — nosiBHJAHCh BCe TPH COOHITHA,

ABC, ABC, ABC —nospuauch 1Ba COGWTHS, 3 TpeThe He NOSBH-
a0Cs,

ABC, ABC, ABC—nossuaock OIHO cOOHTHE, 3 ABa APYTHX He
NOABHIHCS,

ABC —He DOABHAHCH BCe TPH COGWTHA.
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Cymma BeposiTHocTefi coOuTHft, 06pasyiomux NoaHy0 rpynmy, pasHa
ellnHHnue, HO3TOMY

P (ABC)+P (ABC) + P (ABC)+ P (ABCY +
4P (ABC)+P (ABC)+P (ABC)+P (ABO)=1.
Orcioga _ _ _
P (ABC)+ P (ABC)+ P (ABC)+P (ABC) =
=1—[P (ABC)+ P (ABC) + P (ABC) + P (ABC)]. ***)
TMonactanus (**) 8 (*) K Hcnoabsys (***), nocae ynpoieHufi NOSydHM
P (A)+P (B)+P (C)—P (ABC) =
=2—[2P (ABC)-+ P (ABC)+ P (ABC)+ P (ABC)].

YauTtnipasi, 4yTO Kaxnoe cJjaraeMoe B KBaApPaTHOR CKOOGKe HeOTpH-
HaTeJIhHO, OKOHYATEbHO MOJYUYHM

P (A)+P (B)+P (C)—P (D)< 2.

78. BhiBeCTH TeopeMy CJIOXKEHHS BEpPOSITHOCTEH A/ Tpex
COBMECTHbIX COOGHITHH:

P(A+B+C)=P(A)+P(B)+P(C)—

— P(AB)—P (AC)—P (BC) + P (ABC).
ITpennonaraercsi, yTo AAsi ABYX COBMECTHHX COOHITHH T€O-
peéMa CJIOKeHHs1 YXKe JOKa3aHa:

p (Ax + A,)=P (Al) +P (As)—P (AlAa)-

PemeHue. CseseM cymMMy Tpex coOHTHH K cyMMe ABYX cOOHITHHA:

A+B4+C=(A+B)+C.
Bocnoanayemcs TeopeMofl C/IOXKeHHA BepofiTHocTefi ABYyX COGHLITHA:
P(A+B+C)=P[(A+B)+C]=
=P (A+B)+4+P (C)—P [(A+B)C]=
=P (A+ B) +P (C)—P [(AC) + (BC)].

IIpHMeHHM TeopeMy CJIOXKEHHS BePOSITHOCTeR JBYX COBMECTHBIX CO-
OwTHA ABaXKAHW (AR COGHTHR A H B, a Takike ana co6utuft AC n BC):
P(A+B+-C)=P (A)+P (B)—P (AB)+P (C)—

—{P (AC)+ P (BC) — P [(AC) (BC)]}.

YuuthBas, ato P {(AC) (BC)}=P (ABC), oxoHuaTeJbHO ROJY9YHM
P(A+B+C)=P(A)+P(B)1+-P(C)—
— P (AB)—P (AC)—P (BC)+ P (ABC).

79*. JlaHH TpHM NONapHO He3aBHCHMBIX coGuitua A, B, C,
KOTOphLie, OJHAKO, BCE TPH BMecTe IIPOH3OHTH Heé MOryT.
Tlpeanonaras, 4To BCe OHH MMEIOT OAHY H Ty K€ BEpPOAT-
HOCTb p, HaWTH HaHGoOJblIEe BO3MOXKHCE 3HayeHHe p.

Pemenune. NNepsufA cnoco6. Ilo ycaosno P (ABC)=0,
P (A)=P (B)=P (C)=1—p, P (AB)=P (A)-P (B)=p*, P (AC)=p*
P (BC)=p®.
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Hangem BepPOATHOCTH KaM10ro H3 CJAeIYOWHX CcOOBMTHH, oBpasyio-
WX NOAHYIO TPynny:
ABC, BAC, CAB, ABC, ACB, BCA, ABC, ABC.

Ias Toro uToOH HalTH BEPOXTHOCTL COOMTHA ABC, NpeacTaBhM
cobuiThe AB B BHRe CYyMMBl JBYX HeCOBMECTHWX coburiil: AB = ABC -{-

-+ ABC. To TeopeMe CJ0XKeBHH,

P (AB)=P (ABC)-- P (ABC).
Orciona

P (ABC)=P (AB)—P (ABC)=p®.
Anasorsyno naiinem _ _
P(ACB)=P (BCA)= p®.
Jdas roro urobu bafiTH BEPORTHOCTD COOMLITHSA AEE. NPeACTABUM

cobuthe AB B BIJe CyMME! 1BY X HeCOBMECTHRIX coOuTHA: AB=ABC-{-ABC.
Ilo Teopeme caoxenns,

P (AB)=P (ABC)-- P (ABC).
Orcona

P (ABC)=P (AB)—P (ABC) = p (1 —p)— p% = p— 2p*.
Anajorvuno nanjaem
P (BAC)=P (CAB)=p—2p*.

Hafizem reposTnocTh co6biTHH ABC: Aast STOro I0CTaTouHO BHI-
9¢CTb H3 €ARHNBIL CYMMY BEPORTHOCTEN OCTajblibiXx cOOGHTHH, O6pasylo-
WHX NOJHYIO rpynny:

P {ABC)=1—[3 (p—2p*)--3p*] = 3p*—3p-+ 1,

YuHTHBa®, YTO M106af# BEPOATHOCTL 3aKJiOUeHa MeXIy HyJeM M
ennknnefl, norpe6vem, 4ToGm Bce HafidenHbie BePOSTHOCTH YAOBJAETBO-
PANN STOMY YCJIOBHIO!

‘PPt ’
‘<< p—2ptasl, *)
0 3p2—3p--1a 1.

Pemns xaxaoe H3 HepaBeNCTB CHCTeMbl, HallzeM COOTBETCTBEHIO:
<], I<P<1/2, OTpg L,

Takum ofpasoM, Han6o.1bilee BO3MONKHOE 3HaveHHe p, KOTopoe
yAoBJeTBOPSieT BCeM TPeM HepaBeHCTBaM CHcTeMmbl (*), paBHo 1/2.

BTtopoit cnoco6. Bseeaem o6oshavenne P (A--B4-C)=k.
[Toxnayach TeopeMoRl C10XeNHs AAA TPeX COBMECTHHIX COOBHITHR M Yyuh-
THBaf, 4T0 P (A)=P (B)==P (C)=p, P (AB)=P (AC)=P (BC)=p?,
P (ABC)=0, noayuum

k=P (4)--P (B)-+-P (C)—P (AB)—P (AC)—
— P (BC) - P (ABC)=3p—3p2.

Pewns sto YpaBsnenHe OTHOCHTE.IbHO p, NOJYUHM
p=(1 + VT—4k/3)/2.

Ecan p={(1 — V' 1—4k/3)/2, 10 p ROCTNI2eT MaKCHMA.IbHOLO 8Ha-
uenus p=1/2 (npn k==3;4).
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Ecan p=(1+4 Y 1=4%/3)/2, 10, Ha nepsuifi s3rasn, p>1/2,
lMokaxesm, yto jonyulerue p > 1/2 npnBOAHT K npoTHBopeuHio. Hefct-
BHTEJILHO, f > 1/2 npu ycnosun, uro 1—4%£/3 > 0, uan, TaKk KakK
k=3p—3p?, npu ycaosuy, uto p*—p-41/4 > 0. Orciona

p=1/2+ V17174 =1/2.

Htak, nanGo.bisee BOSMOKHOE SHaueHue p=1/2,

§ 2. BepoarHocTe nossneHun xors Ou ogHoro cobmrTun

Mycts cobutua Ay, Ag, ..., A, HesaBHCHMBl B COBOKYMHOCTH,
npaveM P (A))=p1, P (A)=ps, ..., P (A;)=p, 0OycTb B pesyiibTate

ACNHITAHHA MOTYT HACTYNHTb ECe COOHWTHA, aAubo uacTb U3 HHX, JHOO
HIl OIHO H3 HHX,

BeposTHOCTE HAaCTyN/AEHHA cOOWTHA A, COCTOALETO B MOABACHHH
XoTR Ol oaHoro 3 cobmtuit A;, Ag, ..., A, HE3aBHCHMBIX B COBOKYN-
HOCTH, PaBHa DAaSHOCTH MeXAy eAWHHuel # npoH3PefeliHeM BepOATHO-
cTell NPOTHBONOJOXKHLIX COOMTHA Ay, Ag, sve0 Apt

P(A=1—014y ... G

B 43aCTHOCTH, €CAH BCe N COOLITHR HMEIOT OAMHAKOBYIO BEpPOAT-
HOCTb, PaBHYIO p, TO BEPOATHOCTb MOABJACHHUS XOTA OH OAHOrO H3 STHX

COOLITHA
P(A)y=1-—q,.

80. B 3siexTpHuecKyw uenb MOC/eHROBATEJBHO BKJAIOYEHH
TpPH 3JeMeHTa, paboTaouiye HE3aBHCHMO OJAHH OT JApYyroro.
BepoATHOCTH OTKa30B MNepBOro, BTOPOro H TPETbEro 3sJe-
MEHTOB COOTBETCTBeHHO paBHu: p,==0,1; p,=0,15; p, =0,2.
Hafiru BepoATHOCTHL TOro, YTo TOoKa B uenu He Gyner.

PeweHHe. 3Jleuem'u BKJIIO4EeHH MOc/AeaoBaTenblio, MO3TOMY TOKa

8 genH He OyjeT (cofuitHe A), eca OTKaxeT XOTH Oul OJHH H3 S/IeMEHTOB.
Hcxoman sepoaTHOCTD

P (A) =1—q1939s=1—(1—0,1) (1 —0,15) (1—0,2) =0,388.

81. YcTpoficTBO COAEPXKHT ABA HE3aBHCHMO paBoTaloUINX
ssemenTa. BeposiTHOCTH OTKasa 3/1€MEHTOB COOTBETCTBEHHO
paBunt 0,05 u 0,08. HailiTh BepoATHOCTH OTKa3sa ycCTpo#-
CTBa, CJH ANA 9TOro JOCTATOYHO, YTOOH OTKAa3aa XoTs Obl
OIUH 3JIEMEHT.

82. lna pa3pyuieHHs MOCTa AOCTAaTOYHO MONajaHHA ORHOMN
aBHauHOHHOfAI O6oMOH. HafiTu BepoATHOCTH TOro, 4ro MOCT
6yneT pa3pylleH, eCii Ha Hero cOpocuTb uernipe GoMOBbI,
BEPOATHOCTH TMONAaJAHHA KOTOPHIX COOTBETCTBEHHO pPaBHBI:
0,3; 0,4: 0,6; 0,7.

83. Tpu uccnenoBartenss, HE3aBHCHMO OAHH OT JApyroro,
NPOH3BOAAT H3MEPEHHSI HEKOTOPOR (PH3HYECKON BEeNHUHHH.
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BepoATHOCT TOro, 9TO NEpBHA HCCACAOBATeNb AONYCTHY
omHOKYy NpH CMUTHIBAaHHH NOKasaHufl npuHGopa, paBua O,l.
Jna BTOporo H Tperbero Hccjeaopatesefi 3Tra BEPOATHOCTD
cooTBeTcTBeHHO paBHa 0,15 u 0,2. Hafitu BepoaTHOCTD TOTO,
9TO IIpPH OAHOKPATHOM H3MEPEHHH XOTA OHh OAHH U3 HCCJe-
JoBatenefl nONycTUT OWHOKY. ‘

84. BepoSITHOCTH YCHELIHOrO BHIIOJHEHHA YNpPaXXHEHHSA
ANA KaxJoro H3 AByX cnoprcMeHoB paBHa 0,5. CnopTcMeHH
BLINIOJIHAIOT YNpaXkHeHHe 110 ouepesH, puYeM Kax/aui JesaeT
Nno ABe MONLITKH. BHINONHHBIIHA ynpa)KHeHHe NepBHIM NOJY-
gaer npu3. HaillTH BepoATHOCTL NOJyYeHHMs NpH3a CHOPT-
CMEeHaMH.

PemeHue. Jlna BpyueHHS NpH3a AOCTATOYHO, Y9TOGH XOTH OH
OllHa H3 qe‘rugex NONHTOK Owjia ycnemHofi. BepoaTHocTs ycmewno#t
nonutKH p=0,5, a Heycnemno#t g=1—0,5=0,5. Hckoman BepoATHOCTDb

P=1—q*=1—0,5¢=0,9375.

85. BepoATHOCTDb NONAaJaHHsA B MHIIEHb KaXXIALIM U3 ABYX
crpesikoB paBHa 0,3. CTpesiKH CTPeJIAIOT MO .Ouepeau, nNpHueM
KaxJunifi JOJKEeH clesaThb no JAsa BeicTpena. [fonaBmwuii
B MHIIEHb NepBHIM nojyuaet npu3. HaiiTh BeposATHOCTH TOrO,
4TO CTPENKH MOJYyuaT NpH3. -

86. BeposiTHOCTb XOTA Ohl OJHOro NMOMNAJaHHA CTPEJIKOM
B MHILEHb NpPH Tpex BuicTpesax pasHa 0,875. Haiitu seposar-
HOCTb NOMNAaJIlaHHs NPH OJHOM BHICTpeJie.

Pemenne. BeposiTHOCTs NMONafaMHR B MHUIEHb XOTA OGN TNpH

ORHOM H3 TpeX BhicTPesoB (cobhitTie A) paBHa
P(A)=1—¢,

rie @Q—BeposiTHOCTL NpOMaxa.

Ilo ycaosnio, P (A)=0,875. CnenopaTtesbHo,

0,876=1-—¢3, uan ¢3=1-—0,875=0,125.

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

Hckomas seposiTHOCTB

p= 1 —_—= 1 ——0,5=0,5.

87. BeposiTHOCTb XOT1 OBl OJHOrO INOMAfaHMA B UeJb
npu vyeTnlpex BuicTpenax pasHa 0,9984. Haiitu peposTHOCTh
MoNaZilaHHA B UeJb NPH OIAHOM BLICTpeJe.

88. MHOrokpaTHO H3MEPAIOT HEKOTOpPYIO (H3HUECKYIO
BeJIHUHHY. BeposATHOCTH TOro, YTO NpPH CUHTHIBAHHH IOKa3a-
HHRA npuGopa jonylmeHa omnbka, paBHa p. Hafit HauMeHb-
1ee YHCJIO H3MepeHHH, KoTtopoe HeoO6XOAMMO IpPOH3BECTH,
yToOh C BEPOATHOCTBHIO P > o MOXHO OBJIO OXHAATh, 4TO
XOoTA Obl OAHH pE3yJIbTAaT H3MEPEHHHl OKaXKeTCH HEeBepPHLIM.
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§ 3. MopMyna NONHON BEPOATHOCTH

BeposftrHocTs COBLITHA A, KOTOpPoe MOXKeT HACTYNHTL JHiuL TpH
NOABJEHHH OJHOIO M3 HECOBMECTHHX COOWTHA (runores) By, By, ..., By,
06pa3yollUX MNOJHYI0 IpPynny, pasHa CyMMe HpOH3BefieHHK BepOSTHO-
crefi Kaxjofl U3 runores Ha COOTBETCTBYIOILY!O YCJIOBHYIO BepOSITHOCTB
cobniTnd A:

P (A)=P (By)-Pp,(A)+-P (Bs)-Pp,(A)+ ...+ P (By)-Pp, (A), (»

rie P (By)+P (B3)+...+P (B,)=1.
PaBeHCTBO (#) Ha3LIBAIOT ¢ghopmyaol noaHold eepoamuocmu.

89. B ypHy, coxepxaulyio ABa 1iapa, onyuieH Genabi#
liap, nocje 4yero M3 Hee HayRady H3BJIeYeH OXWH Iiap.
HaliTH BepOATHOCTb TOrO, YTO H3BJIEYEHHBIH LIAP OKaMKercs
6GenbiM, €CJH PaBHOBO3MOXKHhI BCe BO3MOXKHBLIE IpeArnoJaKe-
HHUA O MepBOHAYaJbHOM COCTaBe LIApPOB (MO LBETY).

Pemenue. O603sHaunm yepes A cobbTHE — H3BJeyeH Gennlfi wap.
B03MOXHH CJeAyioliie NPCANOJOXKeHH (FHNOTeSb) O MepBOHayaJbHOM
cocraBe wWapoB: B;—Geanix wapoB HeT, Bg—oaHH Geauw#t wap, By —
ABa Gesbix Wapa.

ITocko/bKy BCero HMeeTc TpHM THNOTe3h, NMPHUYEM MO YCJOBHIO OHH
PaBHOBEpPOATHH, H CyMMa BepOATHOCTefl rHNOTe3 paBHAa eAHHUUe (TaK
Kak OHH o0pasyioT MOJMHYIO rpynny coGbITHR), TO BeposiTHOCTD KaKAOH
8 ranorte3 paBHa 1/3, T. e. P (B;)=P (By)=P (By)=1/3.

YcaoBHan BepORTHOCTL TOro, 4TO GyjeT u3pjaeueH Geanlfi wap, npH
YCJIOBHH, UTO NEePBOHaYaJ/bHO B YPHe He 6ulio Geanx wapos, Pg, (A) =1/3.

Ycaosnas BepPOATHOCTb TOro, 4TO OyXeT H3BJedeH Oeauit wap,
;pu( cho;usu. 4YTO MNepBOHAYaJbHO B YypHe Oh1 OAHMH Oeami wap,

B, (4)=2/3.

* Ycnosuas BEPORATHOCTb TOro, 4to Gyner Hssjeuen Gesntl wap, Npu
YyCMOBHH, UYTO TNepBOHawajbHO B YpHe OwJIO jBa OenblXx (Inapa
Pgs (A)=3/3=1.

Hckomylo BeposiTHOCTL Toro, uro G6yner H3BJeuer OGeaunit wmap,
HaXoAuM N0 ¢opMy.Je NOJHOH BepOATHOCTH: .

P (A)=P (By)-Pp, (A)+P (By)-Pp, (A) +
+P (By)-Ppy (A)=1/3-1/34-1/3.2/341/3-1=2/3.

90. B ypHy, comepxaumlyio n IIapoB, OmyieH O6eJbift
niap, nocJie 4ero Hayaauyy H3BJeyeH oauH wap. Hafitn
BEPOATHOCTh TOTO, YTO H3BJEYEHHHIH LIap okaxercs GesbiM,
ecJill paBHOBO3MOXCHBI BCE BO3MOMHbIE IpeANoJOXKEHHA O nep-
BOHAYaJbHOM COCTaBe ILAPOB (MO LBETY).

91. B BblYHC/HTE/IBHOH J1a6OpaTOPHH HMEIOTCHA LIeCTb
KJaBHUIHBIX aBTOMAaTOB M YeThipe MoJjyaBToMara. Beposrt-
HOCTb TOrO, YTO 33 BpeMs BHINOJHEHHS HEKOTOPOro pacuera
aBTOMaT He BmIiAeT H3 cTposa, pasHa 0,95; nias mnoayasTo-
MmaTa sta BeposaTHocTb paBHa 0,8. CTyaeHT mpoH3BoAHT pac-
YeT Ha Hayjauy BuiOpaHHOIl Mamuue. HaiTa BepoATHOCTH
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TOro, 4TO AC OKOHYaHMs pacyeéTa MallHHA He BLIAJET H3
cTpos.

92. B nupamuie nath BHHTOBOK, TPH H3 KOTOPHX CHBal-
JKEHL! OMNTHYECKIM npuue.om. BeposATHOCTE TOro, uTO CTpe-
JIOK MOpasiT MHUIEHb MpH BLICTpE.Ie H3 BHHTOBKH C ONTH-
YeckKHM npuunesos, pasna 0,95; a1 BHHTOBKK Ge3 omnrTHue-
CKOro npHueNa 3Ta BepoATHOCTb paBHa 0,7. Hafitn seposiTHOCTB
TOro, UTO MHIUEHb OyAeT NopaeHa, eCJii CTPeJoK npou3be-
JdeT OAHH BLICTPe] 13 Hayjlayy B3STOH BHHTOBKH.

93. B auwnke coaepXkutcs 12 aeraneil, M3roToBJEHHLIX
Ha sapoie Ne 1, 20 aeraneii-—Ha 3aBoae Ne 2 u 18 pera-
Jnefti—na 3aBode Ne 3. BepoATHOCTh TOTO, YTO A€Ta.b, H3ro-
TOBJIEHHAas Ha 3aBoje Ne |, OTAHYHOro Kavecrpa, pasxa (,9;
ans aeraneil, N3roToB.eHHHIX Ha 3aBoaax Ne 2 H Ne 3, s™H
BEPOATHOCTH COOTBeTcTBeHHo paBHm 0,6 u 0,9. Hafm
BEPOSITHOCTb TOro, MTO H3BJIeWEHHas Haylady J1eTajb OKa-
JKETCsl OTJIHYIIOrOo KauecTha.

94. B nepBofi ypHe coaepxurca 10 mapop, U3 Hux 8
Geanlx; BO BTOpofi ypHe 20 1wmapoB, W3 HHX 4 Geanix. Ha
KaxXNo# ypHH HayAauy H3B.JEK/JH NO OZHOMY Wapy, 8 3aTeM
M3 STHX JABYX lIAapOB Hayjhauy B3AT oxuH wmap. Hahru
BE€pPOATHOCTb TOrO, YTO B3AT Geamit wap.

95. B kaxnoit n3 Tpex ypH coaepkurca 6 uepHnix A 4
Geanix wapa. M3 nepsofi ypHn Haylzayy H3IBAEYEH OAHH
[ap H mnepe’oXeH BO BTOPYIO ypuy, nocJje Yero H3 BTO-
pofi ypPHH Hayjaauy H3BJ€YEH OJHH lIap H MepeJioXeH
B Tpetbio ypHy. HaliTh BepoATHOCTb TOro, 4TO l1ap, Haylauy
H3BJIEYEHHLI/I N3 TpeTbell ypHH, OKakeTcs OesbiM,

96. BepoaTHOCTH TOro, 4ro Bo BpeMs paGoTh uu(pOBOi
3/IEKTPOHHOR MalUHHH npon3ofier c6ofi B apu(pMeTIIHECKOM
ycTpoficTBe, B ONEpaTHBHON NaMATH, B OCTAJbHHIX YCTpOH-
CTBaX, OTHOCATCA Kak 3:2:5. BepoATHOCTH OGHapyXeHHs
c6ost B apuMeTHYECKOM yCTpoiicTBe, B onepafHBHOA naMaTH
M B OCTaNibHBIX YCTPOACTBax cooTBercTBeHHO pasuu 0,8; 0,9;
0,9. HafitH BepoATHOCTb TOro, YTO BO3HHKWNHA B MallHpe
cGo#i 6Gyner OoGHapyIKeH.

§ 4. Wopmyna Besiecs
fTycTe coluiTHe A MOMET HACTYNHTL JHIL NPH YCJIOBHH TNOsNBAE-
HHS OAHOrO K3 HECOBMEeCTHHIX COOHLITHA (rnnores) By, By, ..., 8y, KOTO-

prie o0pasyloT noJaHyio rpynny cobGutufi. Ecan coburthe A yxe npo-
H30WJO, TO BEPOATHOCTH FRNOTES MOryT OuLTh nepeolieHeHH 1o ¢op-.

mynam DBefieca P (B)-Py, (A)
P4(B)=—F T A';I

i=1,2, ..., n),
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rae
P (A)=P (B))-Pp, (A)+P (By)-Pp,(A)+ ... +P (B,)-Pp, (A).

97. JIlsa aBTOMaTa INPOH3BOJAAT OJHHAKOBBHIE AeTaJH,
KOTOphie NMOCTynapT Ha oOmHH kKoHBeitep. IlponsBoautesb-
HOCTb NEepBOro aBTOMAaTa BABOe O6oJblle MPOH3BOAHTENb-
HOcTH Broporo. IlepBhiii aBTOMAT NPOH3BOAHT ‘B CpenHEM
60% nerasneéi OTJHYHOrO KauecTBa, a Bropoil—84%. Ha-
yAauy B3fTas C KOHBe#epa JjeTajJb OKa3aJach OTJHYHOrO
Kauecta. Hafitn BeposTHOCTbL Toro, YTo 3ra Jeraab mnpo-
H3BeJileHa NnepBLIM aBTOMAaTOM.

Pemenne. OGosHauum uepe3 A coObTHEe —A€TaJb OTJIHYHOIO
KadecTBa. MOJHO clle/laTh ABa NpeANOJOXeHH:A (FHNoTe3n): B; — nerannb
NMpPOH3BeicHa IIepBHIM ABTOMaTOM, NMpPHYeM (MOCKOJbLKY NepBull aBTOMAT
NPOU3BOJAHT BABOe GoJgblile Herasell, uem BTOpo#) P (By)=2/3; By—
ZeTaJlb TMPOH3BefieHa BTOPHIM aBTOMAaTOM, NpHueM P (Bg)=1/3.

YcaoBHaf BepOATHOCTb TOTO, YTO fAeTajb GYyAeT OTJAHYHOTO Kaue-
CTBa, €CJH OHa MpPOH3Be/leHa MepBuIM aBTOMaToM, Pp, (A)=0,6.

YcsnoBHasn BepOSTHOCTH TOro, YTO AeTadb GyAeT OTJAHYHOrO Kaue-
CTBa, eCJH OHa MpPOH3BeJeHa BTOPHIM aBTOMaTOM, Ppg, (A)=0,84.

BepofATHOCTb TOro, YTO Hayjavyy B3fiTas AeTajlb OK&XETCA OTJHY-
HOro KauecTBa, mo ¢(opMyJ/ie MOJIHOH BEpOATHOCTH paBHa

P (A)=P (By)-Pg, (A)+P (By)-Pg,(A)=2/3-0,6+1/3.0,84=0,68.

Hckoman BepoATHOCTb TOro, YTO BSfATas OTJAHUYHASA ReTaJb NPOH3-
BefieHa nepBHIM aBToMatoM, no ¢opmyse Befieca pasna

P (By)-Pg, (A)__2/3-0,6 10
P (A) 0,68 17

98. B nupamuge 10 BHHTOBOK, H3 KOTOphiX 4 CHaGiKeHH
ONTHYECKHM INpHUEJOM. BepoATHOCTH TOro, YTO CTpeJIOK
NOpa3HT MHUIEHb NPH BEICTpeJie H3 BHHTOBKH C ONTHYECKHM
npuuesoM, paBHa 0,95; pas BHHTOBKH 6€3 ONTHYECKOro
npHuesa 3Ta BepoATHOCTb paBHa 0,8. Crpeslok mnopasuJ
MHIleHb H3 Hayjauyy B3fATOH BHHTOBKH. UYTO BeposTHee:
CTPEJIOK CTpesAJ H3 BHHTOBKH C ONTHYECKHM IpHILEJIOM
HJH 6e3 Hero?

99. Uucsao rpysoBeIX aBTOMAIUHH, MPOE3XKAIOIHX MO
1IoCcCce, Ha KOTOPOM CTOHT GEH30KOJIOHKa, OTHOCHTCS K YHCJY
JIETKOBLIX MalllHH, TMpOe3XKalollHX MO TOMY e IIocce KakK
3:2. BeposTHOoCTh TOro, uto OGyAeT 3anpaBJ/IATHCA Irpy30Bas
MawuHa, paBHa O,1; AAA JIerKoBOH MAallHHBI 3Ta BEpPOAT-
HocTbh paBHa 0,2. K 6eH30KOJIOHKe NOAbExaJa AJs 3alpaBKH
MaliHHa. HaiiTH BepOATHOCTB TOroO, 4TO 3TO rpy30Basi MallIHHA.

100. IBe nepdoparopiHubl HaGHJH Ha Pa3HEIX nepdopa-
TOpaxX MO OJHHAKOBOMY KOMILJIEKTY nep¢okapT. BeposATHOCTb

PA (Bl)=
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TOro, 4Tro mnepBasi nepdoparTopiuyua AONYCTHT OIIMOKY, paB-
Ha 0,05; ans. BrOpo#i mepdopaTOpUIHIE 3Ta BEpPOSATHOCTb
pasHa O,1. TIlpm cBepke nepdokapr Ona oOHapyXeHa
omwn6xa. Haitth BeposTHOCTh TOro, uto omu6jach nepsas
nepdopatopuuna. (I[Ipeanonaraercsa, uro o6a nepdopartopa
OLIJIH MCNPaBHHL.)

101. B cnenHaJH3HpPOBaHHYIO OGOJIbHHILY NOCTYNaioT
B cpeaueM 50% GoabHbiX ¢ 3a6oseBanueM K, 30% —c 3a-
6oneBannem L, 20% —c 3a6oneBaHueM M. BeposiTHOCTb
NOJIHOTO H3JieueHHs1 Gosie3Hn K paBHa 0,7; pasi 6ose3Hedt L
H M 3TH BepOATHOCTH COOTBeTCTBeHHO paBHb 0,8 u 0,9.
BoabHO#, noctynuBuiH# B 60JbHHLY, OB BHINHCAH 3J0po-
BuiM. HafiTH BeposiTHOCTB TOro, uto 3TOT 6OJILHON CTpajal
3aboJsieBanHeM K.

102. Hagnesnne npoBepsieTCAA Ha CTaHAAPTHOCTb OJHHM H3
JABYX TOBapoBelOB. BeposiTHOCTb TOro, YTO M3jeJiHe MONaaer
K nepBoMmy ToBapoBeay, paBHa 0,55, a xo Bropomy—0,45.
BeposiTHOCTB TOro, 4TO CTaHAAPTHOE H3JE/IHe OYyAeT MPH3HAHO
CTaHJapTHHIM, IEPBLIM TOBapoBenoM, paBHa 0,9, a BTOpHM —
0,98. CrannapTHoe H3jejiHe NMpPH NpoBepke ObLIO MPH3HAHO
cTaHjaapTHeiM. HaHTH BepoOSITHOCTL TOrO, YTO 3TO H3JEJHE
NpOBEpPHJ BTOPOH TOBapOBes.

103. Co6riTHe A MOMET MOSBHTbCA NPH YCJOBHH MNOSAB-
JICHHAl JIHIIb OJHOTO H3 HECOBMECTHHIX COOBITHH (rumortes)
B,, B,, ..., B,, o6pasyiomHx MNOJIHYI0 Tpynmy CcoGuTHi.
INocne nosBaeHHSI cOOMTHA A OLUIH TNeEpeoLeHEHH BeposT-
HOCTH THnoTe3, T.e. ObLUIH HalleHH YCJOBHBIE BEPOSITHOCTH
Py(B) (i=1,2,...,n). Jokasarb, 4TO

gl P, (B)=1.

104. Co6riTHe A MOXeT NOSIBUTbCA NPH YCJIOBHH TMOSB-
JIEHHSl O{HOTO M3 HECOBMECTHHX COGHTHH (rumores) B,, B,,
B, obpasywomux nojuywo rpynny coburtuii. Ilocne nossJe-
HHA COOLTHs A ObIH MnepeoleHEeHH BEPOATHOCTH THIOTES,
T. €. ObUIH HaWJEeHH YCJOBHBHIE BEPOSITHOCTH 3THX THIOTES,
npHYeM OKasaJoch, 4To P, (B,)=0,6 u P, (B,)=0,3. Uemy
paBHa YyCJIOBHasi BepOsATHOCTL P, (B,) runortesn B,?

105. Umerorca Tpu mnaptuu aeranefi mo 20 neraseft
B KaxJo#. Uncjiio cTaHIAapTHHX JeTajieii B mnepBofl, BTOpO#
H TpeThell MapTHAX COOTBeTCTBeHHO paBHo 20, 15, 10. Hs
Hayjayy BHGpaHHOA mnapTHH Hayjauy H3BJleueHa JeTajb,
OKasaBlIasicsl cTaHgapTHOH. Jlerasib BO3BpallalOT B NapTHIO
H BTODHYHO H3 TOH Xe MapTHH HayZAauy H3BJIEKalOT JeTalib,
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KOTopas TaKiKe OKashlBaeTcsl craHjapTHoit. Haiitu BeposT-
HOCTB TOrO, YTO J€TaJH ObIIH H3BJIEYEHKLI H3 TPeThel NMapTHH.

Pewenne. CGo3naunm uepes A co6LITHE —B KaXAOM H3 ABYX
HcenbTanBi (¢ Bo3BpallleHHeM) OBJa M3BJeYeHa CTaHJapTHAas JeTalb.

MoxkHO cpesaTe TPH NPeANOJIOMKeHHs (THIOTe3b): By — NeTaaH H3BJe-
KaJIHCh B3 Nepsoil napTHH; By — neTasH H3BJEKaJHCh H3 BTOPOH MapTHR;
Bj—neranu u3pJeKaJHCh H3 TpeTbell MapTHH.

Jleranu W3BJeKaJHCh H3 HayAauy B3SITOH MapTHH, MOITOMY BEPOAT-
HOCTH THIOTe3 OJHHAKOBbI:

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

Hafinem ycaoBHyio EBeposTHOcTe Py, (A), T. e. BepPOATHOCTH TOTO,
4YTO M3 NEPEOH naprHH GyAyT moc/efoBaTe/IbHO H3BJIEUEHH JBe CTaHAapT-
Hble JIeTaJH. 3T0 cOGbiTHE JNOCTOBEPHO, TaK KAaK B Mepnoil MapTHH Bce
JeTaJH CTaHAapTHH, M0ITOMY

Pp,(A)=1.

Hafinem ycnoenyio BepositHocTb Ppg,(A), T. €. BEPOATHOCTL TOTO,
9TO H3 BTOPOH MapTHH GyAyT NOCJEAOBATENLHO H3BJEUYEHH (C BO3Bpa-
LleHHeM) JB€ CTaHAApTHHIE NeTaJH:

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

Haiinem ycJaoBHylo BeposTHOCTb Ppg, (A), T. €. BEPOATHOCTb TOTO,
4YTO H3 TpeTbell mMapTHH GYyAyT NOCJeNOBaTeJbHO H3BJeueHb (C BO3Bpa-
weHHeM) JABE CTAHAApPTHHE RETAJH:

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

Hckomass BeposTHOCTL TOro, uto o6e H3BJEYEHHBLIE CTaHJapTHBIE
JeTand B3ATH W3 Tperbeft maprHH, no dopmyJae Befieca paBna

P (By) P, (4) _
P(BD P5, (A P (By)-Pp,(A) TP (By)-Pg, (A)

. 1/3-1/4 B
=3 TF1/3.916F13 14— /%

106. Barapes u3 Tpex opyauii NMpoH3BeJa 3aJIl, NPHYEM
JBa CHapsja mnornaJjH B leJb. Ha#iTH BEpOATHOCTh TOro, 4TO
nepBoe OpyjHe Najo NomajgaHHe, €CJH BEpOATHOCTH nonaja-
HHS B lLleJib NepBbIM, BTOPBIM H TPEThHM OPYAHAMH COOT-
BEeTCTBEHHO paBHH p, =0,4, p,=0,3, p;=0,5.

PeweHnue. O603HaunM uepe3 A coObiTHe —JBa OPYAHA MONAJH
B ueas. CrenaeM ABa NpeANnoNoXeHHA (rHnoresnl): By—nepBoe oOpyaue
nomnajo B ueab; By—mnepBoe OpyAHe He MONaJo B UEJb.
ITo ycnosuio, P (B;)=0,4; cieporatennno (cobuitHe By NMpOTHBOMO-
JIOXKHO COOHTHIO By), .
P (Bg)=1—0,4=0,6.

Hafizem ycsnopHyio BeposaTHOCTb PB, (A), T. €. BEPOATHOCTL TOTO,
4YTO B HeJb NOMano ABA CHapsAka, NMPHYEM OAHH H3 HHX NOCJAaH TNepPBHM
OpYAHEM H, CJeJOBATENbHO, BTOPOR— JHGO BTOPHLIM OpYyjAHeM (MPH 3TOM
TpeTbe OPYJHe JaJI0 MpPoMax), JHGO TPeTbHM (TIPH 3TOM BTOpOe OpyaHe
Jajo npoMax). 3TH ABa cOGHITHSI HECOBMECTHH, TMOSTOMY TNpPHMEHHMa
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TeopeMa CJOXKeHUA:
PB| (A)=Pa'qa+Pa'¢h=0:3'0»5+0,5'0.7=0,5-

Hafnem ycaoBHyio BeposiTHOCTe Ppg,(A), T. €. BepOATHOCTb TOro,
4TO 8 UeJb NONAJO JABa CHapsifa, MpHYEM fepBOe OpPyAHe AaJO0 MpoMax.
dpyrumu ciaoBamH, HafiieM BepOSITHOCTb TOrO, YTO BTOPOE H TPeTbe OpYy-
JHA TNoNajK B UesJb. DTH ABa COCLITHA HE3aBHCHMMHI, MOITOMY MNpHMe-
HHMa TeopeMa YMHOXKEHHA:

Pg,(A)=p,y-p3=0,3-0,6=0,15.

HckoMmasi BepoATHOCTb TOro, YTO NepBOe OpyAMe Haj0 NoNajaHue,

no ¢opmyJse Befteca pasHa
P (B,)-Ppg, (A)

PaB)= BBy Pa (A TP (Ba) Pa,(A) —
=0,4-0,5/(0,4-0,5+0,6-0,15) = 20/29.

107. Tpu cTpenka mnpousBeJH 3ajH, NpHYeM [JBe MyJIH
nopasusu MmumeHb. Haiitu BepoATHOCTb TOro, 4TO TpPETHH
CTpPeJIOK MOpa3uJ MHLIeHb, €CJIH BepOSATHOCTH MOMafaHHs
B MHIUEHb MEpPBLIM, BTOPHIM H TPETbHM CTPEJKaMH COOTBET-
cTBeHHO paBHH 0,6, 0,5 u 0,4.

108. IIBa u3 Tpex He3aBHCHMO paboTaloUHX 3JIEMEHTOB
BHYHCJHTENBLHOTO YycrpoiicTBa oTKasaad. Haiitu Beposr-
HOCTb TOrO, YTO OTKa3aJIH NEpPBbI H BTOPOH 371€MEHTRI, €CJH
BEpPOSITHOCTH OTKa3a NepBOro, BTOPOrO H TPETLEro 3JieMeH-
TOB cooTBeTcTBeHHO paBHbl 0,2; 0,4 u 0,3.

Pewenue. O6Go3HauuM uepe3 A cofbiTHE —OTKa3aJIH JBa 3Je-
MeHTa. MoXHo caenaTh cJjefylOUiHe TNPEANOJONKEHHSA (rHNOTe3w):

B, —oTKka3asn nmnepBHit M BTOPOR SJeMEHTH, a TpPeTHH 3JeMeHT

HCnpaBeH, MpHYeM (NOCKOJIbKY 3JIeMeHTH PafoTaloT He3aBHCHMO, NpHMe-
HHMa TeOpeMa yMHOXeHHS)

P (By) =p1-Ps-g3=0,2-0,4.0,7=0,056;

Ba—oTKkazanH nepBuif H TpeTHR 3NeMeHTH, a BTOpoll SJieMEHT
HCNpaBeH, TpHYeM
P (Bg)=p;-p3-93=0,2-0,3-0,6=0,036;

Bg—oTKasagH BTOpOA H TpeTHil 31eMeHTH, a nepBHA — HCNpaBeH,

npuveM
P (B3) =p3-p3-q1=0,4-0,3-0,8=0,096;

Bs—oTKa3an TOABKO OAHH 3JIeMEHT, By—OTKa3aJlH Bce TpH 3sJe-
MeHTa; Bg—HH ONHH H3 3JIEMEHTOB He OTKa3aJ.

BeposITHOCTH MOC/AeAHHX TPeX THNOTe3 He BLIYHCJEHB, TaK KaK NpH
STHX THUOTe3aX cobuiTHe A (OTKa3a/H JBa SJieMeHTa) HeBO3MOXHO H 3Ha-
YHT YCJIOBHHe BeposTHOCTH Ppg, (A), Pp (A) u Ppg,(A) paBHH HyJ0,
clefOBaTeJbHO, paBHH HyJIO H mnpoussefenust P (By)-Ppg, (A), P (Bg) X
XPpg,(A) u P (Bg):Ppg,(A) [cM. HUXe cooTHOweHHe (*)] npH JO6HX
SHauyeHHAX Bepon'rnocreﬁ runores By, By u B

[Mockoasky npu runortesax By, By, Bg cobbitHe A nocToBepHo, TO
COOTBETCTBYIOUHE YCJOBHLIE BEPOATHOCTH PaBHL e€AHHHUE:

PB| (A)—'—-PB. (A)=PB.(A)= 1.
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ITo ¢opmyae noanoft BeposAATHOCTH, BEPOATHOCTb TOrO, 9TO OTKASAAH

ABa 3JIeMeHTa,

P (A)=P (B1)-Pp,(A)+ P (Ba)-Pp,(A)+ P (Bs)-Pp, (A)+
+ P (B,)-Pg,(A)+ P (Bs)-Pp,(A)+ P (Bs) - Pp, (A) =
=0,056-1-+40,036-14-0,096-1=0,188, *)
INo ¢opmyae Detteca, HCKOMasi BepOATHOCTb TOrO, 9TO OTKa3aAdW
nepBHft H BTOPOft 3J€eMEHTHI,

P (B,)-Pp, (A) 0,056
P (4) =0,188
109*. JIBe u3 uerTnipex He3aBHCHMO paboTalomuX Jamm

npubopa orkasasu. Halitw BeposiTHOCTB TOro, YTO OTKa3aJH

nepBasi H BTOpas JiaMNbl, €CJIH BEPOATHOCTH OTKa3a nep-

Bofi, BTOpPOH, TpeTbedl H YETBEPTOH JiaMn COOTBETCTBEHHO

paBunt: p,=0,1, p,=0,2, p;=0,3 u p,=0,4.

Pp(By)= =0,3

Tnasa rpertbs
NOBTOPEHME MCNbLITAHMA

§ 1. Wopmyna bepnynnu

EcaH npou3BOAATCA HCMBITAaHHA, NPH KOTOPHX BEePOATHOCTh NMORAB-
NEHHS! COOGHTHS A B KaXXAOM MCTIBTaHWH He 3aBHCHT OT HCXOJAOB APYrHX
HCNBITaHHA, TO TAKHE HCMBITAHHA HA3HBAIOT HE3ABUCUMBMU OMHOCUMEAL-
Ho cobtumuz A. B § 1—4 sToft raaBul paccMaTPHBAYOTCH He3aBHCHMHIE
HCTIHITaHHA, B Ka’)KJOM U3 KOTOPHX BEPOSTHOCTb MOAABJAEHHS COOHTHA
OJIHHAKOBaA.

dopmyna Bepuyaau. BepoATHOCTE TOro, 4T0 B 2 HE3aBHCHMHIX
HCTILITaHHAX, B KaXAOM H3 KOTOPHX BEPOATHOCTb MOABJEHHS COGHITHA
paBHa p(0 < p < 1), co6HTHe HacTYnHT poBHO %k pa3 (0espa3aHyHo,
B KaKofl nocJjieoBaTeJIbHOCTH), paBHa

P, (k) =Chpkqn-*,

n!
H (n—m) P

HJTH

Py (k)= kgn—k,

rae g=1—p.

BeposaTHOCTb TOro, YTO B 7 HCIHTaHHAX COGHITHE HACTYNHT: 8) Me-
Hee & pa3; 6) Gosee k£ pa3; B) He MeHee k pa3s; r) He Gosee %k pas, —
HaXOAAT COOTBETCTBEHHO Mo dopMmyaam:

Pa(0)+Pp(l)+...+ Py (k—1);
Pu(k+1)+Pp(k+2)+ ...+ Py (n);
Py(R)+Pu(k+1)+...4 Py (n);
Pr(0)+Pp(l)+ ...+ Py (R).

110. JIBa paBHOCHJIBHBLIX LIAXMaTHCTa HrpaioT B INax-
mathl. YTo BeposiTHee: BHIMrpaTh JBE€ MNAapTHH H3 YeThipex
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HJIH TPH NapTHH H3 IIECTH (HHYbH BO BHHMAHHE HE IIPHHH-
MaroTrcs)?

Pemenue. UrpaloT paBHOCHJbHHE WIaXMAaTHCTH, TIOITOMYy Bepo-
AITHOCTb BHHIpHIIA p==1/2; caenoBaTesbHO, BEPOATHOCTb NPOHrpHINA §
Taxke paBHa 1/2. Tak kxak Bo Bcex MapTHAX BePOATHOCTb BLIMTPHILLIA
NMOCTOSAHHA H Ge3pa3/IHYHO, B KaKofl INoCJef0BaTeJbHOCTH GYyAYyT BHIHT-
paHBl napTHH, TO NpHMeHHMa ¢opMyJsa DBepHyaau.

Haiinem BepoATHOCTL TOro, 4To ABe mNapTHH H3 ueTHpex GyayT
BbIHTPDaAHHI:

P4 (2) =Cip2q?=4-3/(1-2) -(1/2)2-(1/2)2 =6/16.
Hafinem BepoaTHocTh TOro, 4ro GyAyT BHHMIPaHW TPH MaPTHH H3
IIeCTH:
Py (3) =C3p3¢® =6.5-4/(1-2-3) - (1/2)3 - (1/2)® =5/16.

Tak kak P4(2) > Pg(3), To BepoATHee BHIHIPaThb [Be [apTHH H3
yeThipeX, YeM TPH H3 LIeCTH.

111. [IBa paBHOCHJIbHBIX MPOTHBHHKA HI'PAIOT B I1aXMATHI.
YTo BeposiTHee: a) BHIMTPATh OAHY IAPTHIO H3 ABYX HJH JBe
NMapTHH H3 4YeThipex? 6) BHIHrpaTh He MeHee ABYX MNapTHH
H3 4YeThipeX HJH He MeHee Tpex napTH#i u3 natu? Huubu
BO BHHMaHHe He NMPHHHMAIOTCA.

112. Mouxery O6pocalor nath pa3. Haiith BeposTHOCTB
TOro, 4To «rep6» BhiMajeT: a) MeHee ABYX pa3; 6) He MeHee
IBYX pas.

113. a) HafitH BeposTHOCTB -TOro, 4Yro cobnitHe A mo-
SIBUTCA HE MeHee TpeX pa3 B 4YeThipeX HEe3aBHCHMBIX HCIhI-
TAHHSAX, €CJH BEPOATHOCTb NOABJIEHHA COOBITHS A B OJHOM
HCNHTaHHH paBHa 0,4;

6) cobutHe B nosBuTCA B cJyudae, ecaH coGbitHe A Ha-
CTYNMHT He MeHee ueThipex pa3. HadTu BeposiTHOCTB HacTyn-
JeHHs coObiTHA B, ecan GyAeT NMpoH3BeAEHO NMsTh He3aBHCH-
MbIX HMCNBITaHHH, B KaXKJOM H3 KOTOPHIX BepPOSITHOCTH
nosiBjeHus cobmtia A pasna 0,8.

114. YcTpoHCTBO COCTOMT H3 TpeX He3aBHCHMO paboralo-
LIHX OCHOBHBHIX 3JIEMEHTOB. YCTPOHCTBO OTKAa3bIBaeT, €CJIH
OTKaxeT XOTA Ohl OAHH 3JIeMeHT. BeposaTHOCTb OTKa3a Kax-
Joro sjneMeHta 3a Bpemsn ! paBHa 0,1. Haiith BeposTHoCTb
6e3oTKa3HoN paboTH ycTpoiicTBa 3a BpeMs I, eciu: a) pa6o-
TalOT TOJIBKO OCHOBHBIE 5JIeMEHThI; 6) BKJIIOYEH OJlHH pe3epB-
HbiH 3JIEeMEHT; 'B) BKJIIOYEHH JiBA PE3€PBHBIX 3JIEMEHTA.
Ilpeanonaraerca, uTo pesepBHbE 3JieMEHTH paboTalOT B
TOM 2Ke pexXHMe, 4TO H OCHOBHHIE, BEpPOSTHOCTb OTKa3a
KaXJoro pe3epBHOro 3JieMeHTa Takxke pasHa 0,1 H ycrpoii-
CTBO OTKa3blBaeT, ecJH paboraeT MeHee TpeX 3JIEMEHTOB.
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115. B cembe nsath perefi. Haiitu BeposiTHOCTH TOTO,
q9T0 CpeAH 3THX JAeTed: a) ABa MaJjibuHKa; 6) He 6oJjiee ABYX
MaJbYHKOB; B) Gosiee ABYX MaJIbYHKOB; TI) He MeHee JBYX
¥ He 6ojee Tpex MaJibyMKoB. BepoAaTHOCTh poxaeHHs MaJb-
4YHKa NpHHATH paBHo# 0,51,

116. Otpe3ok AB pasneneH Toukoit C B OTHOLUEHHH 2: 1.,
Ha stoT oTpe3ok Haynauy GpoHieHn ueThipe Touku. Hafitu
BEPOATHOCTb TOTO, YTO ABe K3 HHX OKAaXYyTCA JieBee TOUKH
C u ase—npasee. [Ipeanonaraercs, 4To BepOATHOCTH Mona-
RaHHA TOYKH HA OTPE30K IMPONOpPUHOHAJBHA AJHHE OTpe3Ka
Il He 3aBHCHT OT €T0 pPAaCHOJIOXKEHHA.

117. Ha otpe3ok AB pjauwHBI a Haylauy G6poOLIE€HO NATHb
ToueKk. HaiiTH BepoATHOCTH TOro, 4YTO JABE TOYKH OYAYT
HAaXOAHTbCA OT TOYKH A Ha pacCTOAHHH, MEHBbIUEM X, a
TPHU—HA pacCTOAAHHH, Gosabwem x. [lpeanosaraercsa, 4TO
BepOATHOCTh MNONafaHHA TOYKH Ha OTPE30K NpOMOopUHO-
HajbHa AJIHHE OTPE3Ka H He 3aBHCHT OT €ro pacIoJIOXKEHHS.

118. OTpesok pasgmesieH Ha 4eTnlpe paBHHe yvacTH. Ha
OTpe3soK HayAauy GpouieHo BoceMb Touek. HadTH BeposT-
HOCTb TOTO, YTO Ha KaXAYyl0 H3 YeThIpeX 4YacTeil oTpe3Ka
nonazer no aBe To4ykH. [lpeanonaraercs, 4To BepPOATHOCTH
NonajaHHA TOYKH Ha OTPE30K NpOMNOpHHOHAJbHA AJHHE OT-
pe3Ka H He 3aBHCHT OT €ro pacroJIOXKeHHS.

§ 2. NlokansHan M MHTerpansHas Tcopembl flannaca

JloxaabHas Teopema Jlandaca. Bepoamuocme moeo, 4mo & n Hesa-
BUCUMBIX UCNBIMANHUAX, 6 KANOOM U3 KOMOPHX 6epOSMHOCMb NOABAEHUR
cobsimun pasnwa p(0 < p < 1), cobsimue racmynum poswo k pas (6e3-
paszau4dno, 8 Kaxod nocaedogamessrocmu), npubruxceHHo pasna (mex
modnee, yem Goaswie n) [

P, (k) =——— .
(A Vrse P (x)
3nech

| -x3/2 k—np
X)= — @ 3 X = s
() Van V npy

Ta6auna ¢yHKUMH @ (¥) 018 NOJOXKHTENbHHIX SHaYyeHHA X NpHBe-
JeHa B NPHJOXKEHHH |; 1A OTPHUAaTeJbHBIX 8HaudeHH{l x mnoOABL3YylOTCH
sToft e Tabauuelt [QpyHKuUHA @ (X) WeTHas, CAeROBATENbHO, @ (—X) =
=@ (x)].

Uuterpaasnas teopema Jlannaca. Bepoammocme mozo, 4mo & n
HE3ABUCUMBIX UCNBIMANUAX, 8 KAXOOM U3 KOMOPLIX 8EPOAMHOCMYL nosnsAe-
nur commusn pasna p(0 < p < 1), cobwmue rnacmynum He meHnee ki
pas u He 6osee Ry pas, npubaruxenHo paswa

P (ky; k)= (x")—D (x').
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3grecs
X

§ /2 gy

1
D x)= Vom
— ¢ynkuusa Jlannaca,
x' =(ky—np)/V npq, x"=(ks—np)/V npq.

Ta6auua ¢pynkuun Jlannaca ana NoJOKHTEAbHHX 3HaueHHA x (0
< x << 5) npuBseseHa B NpHJONKeHHH 2; AaA 3HaweHHA x > 5 noaarawor
@ (x)=0,5. a5 oTPHUATEALHHX 3HAaYeHHA X HCNOJALIYIOT STy XKe Tal-
ANLY, yuHTHBas, 970 PyHxuns Jlannaca newetHas [@ (—x)=—Q (x)].

119. Halitu BeposTHOCTH TOro, 4ro co6uTHe A HacTy-
nut posHO 70 pa3 B 243 HcnHTaHHAX, €CJH BepPOSATHOCTh
NOSIBJICHHA STOrO COGLITHSA B KaX</IOM HCNLITAHHH paBHa 0,25.

Pewenne. o ycaoeuo, n=243; k=70; p=0,25; ¢=0,75.

Tax xak 2 =243 —K0CTaT09HO 6OJLILOE THCJO, BOCNONLIYEMCH JNOKAAb-
nofi Teopemofi Jlannaca:

P (%) =—},"'? ? @,

rae x=(k—np)/V npq.
Hafinem 3xaueHnue x:

o k—np _ 70—243-02 _ 9,25
Vnpg VYV 243.0,25.0,75 6,75

To Tabnnue npuaoxenna 1 Hafizem ¢ (1,37) =0,1561. Hckomas
BepOATHOCTD
Pqgyy (70) =1/6,75-0,1561 =0,0231.

120. Hafith BepoaTHOCTH TOro, uTo COGHTHE A HacTynHT
1400 pa3 B 2400 HcnHTaHHAX, €CJAH BEPOSTHOCTh MNOSBJeE-
HHSl 3TOro0 COGBITHSI B Ka)XAOM HcnHTaHMu paBha 0,6.

Pemenne. Tak xak n BesnKo, BoCnoab3yeMCs JOKaAbHOR Teope-
moft Jlannaca:

= l ,37‘

1
P,, k) = —— .
k) Vi P (x)
Buuncanm x:

Lk 1400240006 40 _
Jnpg V' 2400-0,6-0,4 24 o
DyuKuss @ (x)=—7r=e"*"/2 _qerHan, nostomy ¢ (—1,67)=q (1,67).

Tlo Tabanue npunoxenuna 1 nafinem @ (1,67)=0,0989.
Hckouasn BeposTHOCTB

P3y00 (1400) = 1/24-0,0989 =0,0041.
121. BepoATHOCTh NOpaxkeHHsi MHLIEHH MPH OAHOM BHICT-

pese paBHa 0,8. Hailitn BeposTHOCTh TOro, uro mpH 100
BLHICTPeJIaX MHIIeHb GyjaeT mopa)keHa poBHO 75 pas.
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122. BeposiTHOCTb pOKAeHHS MaJbuyHKa paBHa 0,51.
Ha#ith BepositHOoCcTh Toro, urto cpeau 100 HOBOPOKAEHHBIX
okaxercs 50 MaJIbYHKOB.

123. Moneta GpoueHa 2N pas (N Beaukol). Hafitu Bepo-
SITHOCThL TOrO, UTO ¢repb» BuinazeT poBHO N pas.

124. Monera 6pomeHa 2N pas.-Haiity BeposaTHoCTb TOrO,
4yro «rep6» BhIMafeT Ha 2m pa3 GoJsbulle, YeM HALIHUCh.

125. BeposaTHOoCcT, MOsSIBJAEHHS COOLITHS B KaxjaoM u3 100
HE3aBHCHMBIX HCHHITaHWH MOCTOsIHHA H paBHa p =0,8. Ha#ith
BEpOSITHOCTb TOrO, UTO CO6GLITHE MOSBHTCA: a) He MeHee 75 pa3s
H He Gosnee 90 pas; 6) He meHee 75 pa3s; B) He Gosee 74 pas.

Pemenne. Bocnoabayemcs HHTerpasbHol Teopemoit Jlansaca:
Pn (klv kz) =Q (x”)-—CD (x’)'
rre @ (x) —¢yukuus Jlannaca,
x"=(ky—np)/ V npq, x"=(ka—np)/V npq.
a) Ilo ycaosuio, n=100; p=0,8; ¢=0,2; k) =75; k;=90. Buunu-

CJAHM X' H x":
, _ky—np _ 75—100.0,8

Y Vs Vimoses
o kz-—np= 90—100-0,8 —2,5.
V npq Y 100.0,8-0,2
YuHnThiBas, yTo pyHkumus Jlannaca HeuerHa,T.e. @ (—x) = —@ (x),

NoJ1y YUM
Pioo (75; 90)=D (2,5)—D (—1,25) =D (2,5) 4 D (1,25).
ITo Tabanue NpHJAOXKEHHR 2 Hafjem:
@ (2,5) =0,4938; @ (1,25) =0,3944.
Hckomass BepOAITHOCTB
P 100 (75; 90)=0,4938 - 0,3944 = 0,8882.

6) TpeGosaHue, uToGLl cOOHITHEe MORBHJOCH He MeHee 75 pas, 03Ha-
9aeT, YTO YMCJO NMOABJAEHHH COGBITHR MOXeT 6bITh paBHo 75 nH6o 76, ...,
au6o 100. Taxkum o6pa3oMm, B paccMaTpPHBaeMOM CJjyuae CJelyeT HpH-
HATb k=75, ky=100. Toraa

, _ky—np  75—100-0,8
" Vnpg V100.0,8.0,2
. ky—np__ 100—100.0,8
" Vnpg V100.0,8-0,2

ITo TaGnHue npHaoxeHua 2 Hafgem @ (1,25)=0,3944; CD(5)=6,5.
Hckomas BepoaTHOCTB

P00 (75; 100) =® (5)— D (—1,25) =D (5) + @ (1,25) =
= 0,54- 0,3944 =0,8944.

B) Cob6uiTHA —¢A NOSIBHJIOCH He MeHee 75 pa3» H «A NOABHJOCH
He GoJsiee 74 pa3» NPOTHBOMOJIOXKHH, MOJITOMY CYMMa BEePOAITHOCTEH STHX
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co0uTHfi paBHa eauHHue, CreloBaTeJlbLHO, HCKOMas BepOSITHOCTD
Pigo (0; 74)=1—Pyqo (75; 100)=1—0,8944 =0,1056.

126. BepoaTHOCTb NOsIBJIEHHS1 COOBITHA B KaxkaoM u3 2100
He3aBHCHMbIX HcnuiTanu#t paBHa 0,7. Hafitu BeposTHOCTB
TOro, 4ro cobpiTHE MOSABHTCA: a) He MeHee 1470 u He GoJsee
1500 pa3; 6) ue meunee [470 pas; B) ne Goaee 1469 pas.

127. BeposTHOCTb NOSIBJEHHA COGHITHS B Kaxkaom M3 21
He3aBHCHMBIX HcnuTaHuii paBHa 0,7. Ha#itu BepostHOCTH
TOro, 49t10 co6biTHE MOABHUTCA B GOJBLIMHCTBE HCMLITaHHMH.

128. MoHera G6powena 2N pas (N seauko!). Hafitn Bepo-
ATHOCTh TOrO, YTO WHCJIO BuMageHu# «repGas 6yaer 3akJo-

ueHo Mexay uncaamu N—V2N/2 u N+V2N/2.

129. BeposATHOCTbL mNOABJEHHS COOBLITHA B KaXIOM H3
HE3aBHCHMHIX HcnuTaHu#A paBHa 0,8. CKOJBKO HYXHO Mpo-
H3BECTH HCNBITaHHHA, 4TOGH ¢ BepoATHOCThIO 0,9 MOXHO OBLIO
OXHJaTh, YTO COGLITHE MOSIBUTCS He MeHee 75 pa3s?

Pemenne. Ilo ycaosno, p=0,8; ¢=0,2; k=75 ky=n;
P, = (75, n)=0,9.

Bocnonb3yeMcs HHTEerpajarHoft teopemofi Jlanaaca:

= —o X —np] [kf—np] .
Pu(ky ) =0 (x")—D® (¢)=0 | 22—}~ | ==
(ki M=0)=0 ) [Vnpq Vrpe

[NonctaBaaa paHHKeE 3afia4yH, MOJYUYHM
0'9___0[ n—0,8n ]_0[ 75—0,8n ].

Y n-0,8.0,2 ¥ n-0,8-0,2
HJAH
o.9=®[ YVnl_o [M .
2 0,4V n

OueBHaHO, YHCJAO HCNHTaHKA n > 75, mnostomy VY n/2 > V 75/2 ~
2~ 4,33. INockoaeky ¢ymkuus Jlannaca— Bospacraiomas u @ (4) ~0,5,

TO MOXHO nonoxuts ® (¥ n/2)=0,5. Caenosateasuo,

75—0,8n
0,9=05—Q | ———=—1.,
[ 0,4V n ]
Taxum o6pasom, 75—0.8
~—0,8n
—_— | =—0,4. *
[ 0,4y n ] )

ITo TaGanue npraoxenns 2 Hafinem @ (1,28)=0,4. Orciona H 3
cooTHoweHHs (*), yuHTHBas, 94To PYyHKUHA Jlanjaca HeueTHas, NOJYUYHM

(75—0,8n)/(0,4V n)=—1,28,

Peluns sTO ypaBHeBHe, KaK KBajJpaTHOe OTHOCHTesabHo ¥V n, moay-
9uM Vn=lo. CaenoBatesibHO, HCKOMOE HHCJIO HCMHTaHHR n= 100,

130. BepoATHOCTD MOABJIEHHS MNOJIOXKHTEJILHOTO PeE3YyJb-
TaTa B KaXJOM H3 n onuTtoB paBHa 0,9. CKOJbKO HYKHO
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NPOH3BECTH ONHTOB, 4TOOH ¢ BepoATHCcThio 0,98 MOXHO
6LJI0O OXHAATh, 9TO0 He MeHee ]50 ONHTOB AaAyT MOJIOXKH-
TeJbHHA pe3yJsabTar?

§ 3. OTKnoNeHME OTHOCMTENLHON YACTOTM
OT NOCTORHHON BEPOATHOCTH B HE3IABMCHMMbLIX MCNLITAHMAX

Ouenxa OTKAOHEHHS OTHOCHTEABLHOA YacTOTM OT nocrossnofl mepo-
STHOCTR. BepofiTHOCTb TOro, 4TO B 72 HEe3ABHCHMHX HCMHTAHHAX, B KaX-
JOM H3 KOTOPHX BEPOATHOCTb MOABNEHHA cOOHTHA paBHa p(0 < p < 1),
a6coNI0THAA BEeJHYHHA OTKJAOHCHHA OTHOCHTEAbHON 9acTOTH NOSIBJAEHHSA
COSHTHR OT BEPOSTHOCTH NOABJEHHS COGHTHS He TNPEBLHICHT NOJOXH-
TeJILHOTO YHCJIA €, NPHOJHMEHHO paBHa yABoeHHOH ¢yHKuMH Jlanjaca

npu x=eV n/pq:
e )=20 (e = ) .

P( < ) Pq

131. BepoaTHOCTL nosiBJeHHA COOHITHS B KaxzoM H3 625
He3aBHCHMHIX HcnuTaHHf pasua 0,8. Hafitu BepostHoCcTh
TOr0, YTO OTHOCHTEJIbHAS 9aCTOTa NOABJIeHHN COOLITHA OTKJIO-
HHTCS. OT €ro BEPOATHOCTH Mo abco/moTHONl BeJHuHHE He
Gonee uem Ha 0,04.

Pemenne. Ilo ycaosuo, n=625; p=0,8;, ¢=0,2; e=0,04.
TpeGyerca nHafitn BeposiTHocTs P (| m/625—0,8 << 0,04). Bocnoanay-

emcst Gopmyaod __
m n
p([a—rl<e)-= (V%)

m -l / 625

Ilo TaGanne npHaoxenus 2 Hafiaem @ (2,5) =0,4938. CaenopartesnnHo,
20 (2,5) =2-0,4938 == 0,9876. Hrak, HCKOMast BepOATHOCTb MPHOTHXEHHO
paBna 0,9876. :

132. BepoATHOCTh NOABJIEHHA COOLITHA B KaxkaoM u3 900
He3aBHCHMHIX HcnuTaHu#i paBHa 0,5. Hafith BeposTHOCTB
TOT0, ITO OTHOCHTEJIbHAsl 9aCTOTa NOABJIEHHS COOBTHSA OTKJIO-
HHTCA OT €ro BEePOATHOCTH mo aGcooTHofi BesHunHe He Go-
Jee uem Ha 0,02.

133. BeposTHocTh HOABJIEHHSI COOHITHA B KaXJIOM H3
10 000 He3aBHCHMLIX HMCNHTaHH#i paBHa 0,75. Haiitu Bepo-
ATHOCTb TOT'O, 9TO OTHOCHTEJIbHAf 4acTOTa MNOABJIEHHS COGH-
THA OTKJIOHHTCA OT €ro BEpOATHOCTH Nno aGcoJloTHOM BeJH-
uuHe He Gonee uem Ha 0,01.

134. ®panunysckufi yuenntii Bioddon (XVIII B.) 6pocua
moHeTy 4040 pas, npuueM «repG» nosBuiaca 2048 pas.
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Hafitu BepoATHOCTH TOro, UTO NPH MOBTOpPeHHH omnuita Biod-
doHa OTHOCHTeJIbHAs 4YacTOTa MOABJIEHHA «repba» OTKJO-
HHTCA OT BEpPOSITHOCTH MOfABJEHHA «rep6a» Mo aGcoOMOTHOM
BesiHunHe He GoJsiee yeM B onurte Bioddona.

135. BeposAITHOCTh MNOABJEHHA COOLITHA B KaXJOM H3
He3aBHCHMHIX HcNuITaHu# paBHa 0,5. Hafith 4uchao ncnwHra-
HHAl n, npu KoTOopoM c BeposATHOcThio 0,7698 MOXHO OXH-
AaTh, 4YTO OTHOCHTeJbHAasi 4YacTOTa MOSBJEHHA COOHITHA
OTKJIOHHTCSA OT ero BepPOSITHOCTH MO aGCOJIOTHOA BeJHYHHE
He Gosiee uem Ha 0,02.

Pemenne. ITo ycaosuo, p=0,5; ¢=0,5; £=0,02;
P (| m/n—0,5|<0,02)=0,7698.
Bocnoakayemcs ¢opmyJiof

P(|m/n—p|<<e)=20 (e ‘l/—p'—;—) .

B cuay ycaoBus
n
20 <0,02 VW )=0,7698,

uin @ (0,04 V'n)=0,3849.
ITo TtaGanue npuaoxenus 2 Hafizem @ (1,2)=0,3849. Caenpona-
TeJbHO,

0,04 Yn=12, um ¥ n=30.
TaxkuM 0o6pa3oM, HCKOMOE UHCJO HCOBTaHHR n =900.
136. CKOJBKO pa3 HYXHO OPOCHTb HMIPaJbHYIO- KOCTb,
YTO6H BEPOSITHOCTh HepaBEHCTBa
|m/n—1/6]<0,01
Oblla He MeHble YeM BEPOSTHOCTb NPOTHBOMOJIOXKHOrO He-
paBeHCTBa, TIAe m—YHCJO MNOSABJEHHH OXHOro OYKa B n

6pOoCaHHsAX HrpaJbHOH KOCTH?
PemeHH e. Bocnoabayemcs dopmynoit

P( <e)=20(c )/ L).

Ilo ycaosuio, p=1/6, §=5/6, e=0,01. BeposTHOCTb OCYILECTBJIEHHS
HepaBeHCTBa, NPOTHBONOJOXHOTO 3aflaHHOMY, T. €. HepaBeHCTBa | m/n—

—1/6| > 0,01, paena _
1—20 (e ]/L) .
Pq

Corsacuo YCJHOBHIO AOJXHO HMETh MECTO HEDaBEHCTBO

20 (o 1/%);1__2@(3 ]/:-—’;—)
40(8 V.P_T)él.

n_
——P
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“Orciona

(D(e ]/%);0,25. ™

INo TaGauue npuaoxkeHus 2 Hahgem @ (0,67)=0,2486; @ (0,68)=0,2517.
Bunonxus nuHefinyo WHTepnoasuHio, noayuum @ (0,6745) =0,95.

YyHTHBasn COOTHOWEHHe (*) H TNPHHHMAA BO BHHMalHe, YyTo QyHK-
uua @ (x)— Bo3pacraioulasi, HMeeM

n n
L =067 " - )
e ]/pq = 0,6745, uau 0,01 ]/ 65 = 06745

Orciona HCKOMOe yHCJO 6pocaHufi MOHeTH n == 632.

137. BeposiTHOCTb NOsIBJIEHHSI COOLITHSI B KaXXAOM H3 He-
3aBHCHMBIX HcnbiTaHu#M paBHa 0,2. HaliTh HauMmeHblUuee 4yHCJIO
UCNBITaHUH n, NpH KOTOpoM ¢ BeposTHOcThio 0,99 MOXKHO
OXKHJATb, YTO OTHOCHTE/JbHAsd YacCTOTa NOSABJEHHH COOGLITHA
OTKJIOHHUTCA OT €ro BEPOSITHOCTH Mo alCOJIIOTHOH BeJIMUHHE
He Gosee uyem Ha 0,04.

138. B ypHe comepxkaTcs OeJible H YyepHHhIe lUaphl B OTHO-
weHnH 4:1. [locne u3sBjeyeHHs luapa perucTpHpyeTcs €ro
uUBeT W l1ap Bo3Bpaulaercss B ypHy. UeMy paBHO HaMMeHb-
llee YHCJIO U3BJIeYeHHH 1, IPH KOTOPOM C BeposaTHocThio 0,95
MOXKHO OXKHAATh, 4YTO ab6COJIIOTHAs BeJIMYHHA OTKJOHEHHA
OTHOCHTEJILHOH 4acTOThl NofABJeHMs1 Oejioro 1mapa OT €ro
BEpPOATHOCTH OyaeT He Gosee uem 0,01?

139. BepoaTHocTb NOABJEHHA COGBHITHA B KaxioM 3 400
He3aBHCHMBIX McnbiTaHu# paBHa 0,8. Haiitu Takoe mosoxu-
TeJbHOE 4YHCJO €, 4YTO6b ¢ BeposaTHOCThIO 0,99 abcosoTHas
BEeJIMUHMHA OTKJOHEHHA OTHOCHTEJBHOH YacTOTHl MOSABJEHHS
cobmTHs OT ero BeposaTHOcTH 0,8 He npeBhICHJA e.

Pewenmne. [lo ycaosuwo, n=400, p=0,8, ¢=0,2. Cheaosa-
TeJBbHO, )
20 (e Y 400/(0,8-0,2) )==0,99 uan @ (50e)=0,495.

Ilo Ta6Gnuue npHJaoxewHs 2 Hafizem @ (2,57)=0,495, sHaunT 50e=
= 2,57. O1ciona HcKoMOe 4YHcao e=0,05.

140. BeposiTHOCTb nNoOfBJeHHSI COOLITUS B KaXJAOM H3
900 He3aBHCHMBIX HcnbiTanuii paBHa 0,5. Halith takoe no-
JIOXKHTEJBbHOE 4YHCJAO g, 4YTOOL ¢ BeposaTHocTeio 0,77 abco-
JIIOTHAs1 BEJIMYMHA OTKJIOHEHHSA OTHOCHTEJIBHOHN 4acTOTH No-
AABJIEHHA COGLITHA OT ero BeposiTHocTH 0,5 He mpeBhICHJA e.

141. BeposATHOCTD MNOsSBJIEHHSA COOBITHA B KaXJOM H3
10000 He3aBHCHMBIX HCNbiTaHHH paBHa 0,75. Ha#tH Takoe
MOJIOXKHTE/NILHOE YHCJIO &, 4To6H ¢ BeposTHocThio 0,98 a6-
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CO/IIOTHAs BEJIMYHHA OTKJIOHEHHSI OTHOCHTEJNBbHOM 4acTOTH
NMosiBJIeHHs1 COOHITHSA OT ero BepositHocTH 0,75 He npeBHICHJIA &.

142. Otaes TeXHUYECKOroO “KOHTPOJIsi NpoBepsieT Ha CTaH-
aaptHoctb 900 neranefi. BeposaTHocTh TCro, 4TO JeTalb
cTaHzapTHa, paBHa 0,9. Haiitu ¢ BepostHocthio 0,95 rpa-
HHIBI, B KOTOPHIX OYNeT 3aKJIOYEHO YHCJO /M CTAHAAPTHHIX
Jetajeft cpely NpOBEpeHHBIX.

Pewenue. IToycnoeuio, n=900, p=0,9, ¢=0,1. CarenosateasHo,
20 (e Y 900/(0,9-0,1)) =0,95, uan @ (100e) =0,475.

Mo TaGaune npHaokenns 2 Hakgem @ (1,96)=0,475, sHauur
100e=1,96. Otcona e =~ 0,02.

Taxum o6pa3oM, ¢ BeposTHOCTbIO 0,95 OTKJOHEHHE OTHOCHTeJbHOM
9acTOTH YHC/a CTAaHAAPTHHIX AeTaJiedl oT BeposiTHocTH 0,9 ynoBaeTBopser
HepaBeHCTBY

|m/900—0,9 | < 0,02, unu 0,88« m/900<0,92.
Orciofia HCKOMOe 9HCJIO /M CTaHAaPTHHX AeTanefi cpeau 900 npose-

PeHHHX ¢ BepoATHocTbiIo 0,95 3aKAOUEHO B CJEAYIOIIMX IpaHHUAX:
792 << m < 828,

143. OTjen TeXHHYECKOro KOHTpoJs nposepser 475 us3-
Jennit Ha Gpak. BeposTHocTp TOro, uto usjenue 6paKoBaH-
Hoe, paBHa 0,05. Hafitu ¢ BeposTHoctblio 0,95 rpanuuh,
B KOTOpPHIX OYAET 3aKJI09€HO YHCJO /m OPaKOBAHHHLIX H3Je-
JHA CcpeAn NMpPOBEPEHHHX.

144. HUrpaapnyo kKoctk 6pocaior 80 pa3. Hafitu ¢ Bepo-
ATHOCTHIO 0,99 rpaHuLb, B KOTOPhIX 6y €T 3aKJI0Y€HO THCJIO /M
BBIMAJIEHHA 1LLIECTEpPKH.

§ 4. HauseposTHelillee uucno nossnenmii cobuiTus
B HE3aBMCHMBIX MCABITAHMAX

Yucno k, (HacTynjeHHA COGHITHA B HE3aBHCHMHX HCHLITaHHAX,
B KaXJOM H3 KOTOPHLIX BEPOATHOCTHL NOABJEHHA COGHTHA paBHa p) Ha-
SHIBAIOT Hausepoamredutum, eCliH BEPOATHOCTb TOTO, YTO COOHITHE HACTY-~
THT B 9THX HCNHTaHHMAX Ry pa3, npeBHmaeT (HJAH, N0 KpafiHefl mepe, He
MeHbllle) BePOATHOCTH OCTAaJbHHX BO3MOXKHHIX HCXOAOB HCNHTaHHMA.

HawuBeposaTtHefiee uncao %, onpenensioT H3 ABOfIHOrO HepaBeHCTBa

np—qeky < nptp,
npHuem:

a) ecqIH 49HCJO np—g— ApoGHOe, TO CYIeCTBYET OAHO HAHBEPOAT-
Hefimlee 9HN0 Rg;

6) ec/qH YHCAO np—qg—UeJioe, TO CylllecTByeT ABa HaHBeposTHeH-
WHX YHCAA, a HMEHHO: ko H Ay} 1;

B) €CJIH HHCJIO np—Iejoe, TO HaHBepOATHefillee 4YHCAO ky=np.

145. HcnuiThiBaeTcss KaXKAulit M3 15 3/6eMEHTOB HEKOTO-
poro ycrtpoiicTBa. BepoATHOCTH TOro, 94TO 3/IEMEHT BLIIEPIKHT
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ucnwtaiue, pasHa 0,9. Hafitu nanBepositHefimee uucso
3/IeMEHTOB, KOTOpDhi€ BHIAEPIKAT HCNHTaHHE.

Pemenue. ITo ycaosuw, n=15, p=0,9, ¢=0,1. Hahpem Han-
BepoATHefAlee 9HCNO &, H3 ABOfiHOro HepaBeHCTBa

‘ np—q<< ke < np+p.
HOACTaBHB JAHHbHIEe 3aJa4H, MOJAYUYHM
15:0,9—0,1 << kg < 15-0,94+0,9, uan 13,5 ky < 14,4,

Tak kak ko—Uuesoe YHC/IO H NOCKOJAbKY MeXxly uHcaamH 13,4 H
14,4 3akAI09€HO OJHO LENOe YHCAO, a HMeHHO 14, TO HCKOMOe HaHBe-
poaTHefiluee wHCHO ko= 14.

146. Othen TeXHHYECKOro KOHTpOJIA NpPOBepsieT NapTHIO
H3 10 perasefi. BeposiTHOCTL TOro, 4YTO A€Tajlb CTaHAApPTHA,

pasua 0,75. HaiiTe HauBeposTHeiimee YACIO AeTayel, KOTOpue 6y-
AYT OPH3HAHE! CTAHAAPTHRIMH.

147. ToBapoBen ocmartpuBaeT 24 obpa3ma TOBapoB. Be-
POATHOCTh TOrO, YTO KaXAul H3 obpa3nos OyneT HpA3HAH
TFOAHHNIM K npojaxke, paBHa 0,6. Hafith HauseposaTHefimee
YHCJO oGpasuon, KOTOpH€ TOBapoB€X MNpPH3HAET TOAHLIMH
K npojaxe,.

Peweunne. Ilg ycnosuio, n=24; p=0,6; ¢=0,4. Haligem nan-

BeposiTHeflliee YHCAO FOAHHX K Mpofaxe o0pa3LoB TOBapoOB H3 KBOAHOrO
HEPaBeHCTBa NP — g & kg < np + p. [lofcTaBAAA AaHHLIe 3aayH, NOAYIHM

24.0,6—0,4 Ry < 24-0,64-0,6, uau 14ky < 15,

Tax xax np—1=l4—ue.noe 9HCJIO, TO HaHBepOATHeRIIHX guces
apa: k=14 u ky+1=15.

148. Hafith HauBeposiTHefilnee YHCJIO NpaBH/IbHO HaGH-
THiX nepdoparopmuued neppoxkapt cpeau 19 nepgoxapr, ecin
BEPOATHOCTh TOro, 4Yro nepdoxapra HaGHTa HeBepHO,
paeHa 0,1.

149. IBa paBHOCHJBHHX MNPOTHBHHKA HIpAalOT B INaX-
maTtei. HafiTu HauBeposiTHeflllee YHCJO BHHIpHIUER Aas
Jmo6oro MaxMaTHCTa, eciiH 6yaeT chirpaHo 2N pe3ybTaTHB-
HbIX (6e3 HH4YbHX) nmapTtuii.

Pewmenne. HssecTHo, 9TO eC/H NMPOHSBEACHHE YHCAA HCNNTAHKTA n
HA BEPOATHOCTb p MOABJEHHA COGHTHA B OAHOM HCNMBITAHHH €CTb LeJoe
YHCJO, TO HaHBeposATHefillee YHCAO

ko'—‘np-

B paccMaTpHBaeMOR 8ajiaue YHCAO HCNHTAaHHA 7 PaBHO YHCJAY CH-
rpannnix naptHfi 2N; BepOATHOCTL NMOABNCHHUS COOHTHA paBHA BepPOAT-
HOCTH BHIHIpHIZ B OfHOR NapTHH, T. e, p=1/2 (N0 yCJOBHIO NPOTHB-
HHKH PaBHOCH/bHbI).

ITocxonbKy rpoHaBeseHHe np =2N.1/2=N—uenoe uHca0, TO HCKO-
MOe HaHBeposTHeflliee YHCJIO %9 BHMrpaHHHX naptufi pasno N,
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150. JIBa crpesKa CTpesfIOT NO MHIIeHH. BeposiTHOCTBb
npoMaxa npH OAHOM BHICTpeJie IJIA MEPBOro CTpeJjKa paBHa
0,2, a ania Broporo—0,4. Halitn HanBeposATHeRllee UYHCJIO
3aJnoB, NpH KOTOPHIX He 6)’119’[‘ HH OJHOTrO NnonajaHuda B MH-
lleHb, €CJH CTpeJKH NpoH3BeAyT 25 3a/moB.

Pewenne. [IpomMaxH CTpPesKOB ecTh He3aBHCHMHE COOHTHSI, MO-
STOMY NMPHMEHHMa TEOpeMa YMHOMXEHHS BEPOATHOCTel HE3aRHCHMHX cO-
GuTni. BeposTHOCTL TOro, uT0 06a CTPEJIKA MPH ORHOM 3aJifie NPOMaxHyTCs,
p=0,2.0,4-=0,08.

IMockonbky nponsBeaeHHe np==25.0,08=2—uesoe uyHCNO, TO HaH-

BeposiTHefilllee YHCJIO 3a10B, [IPH KOTOPH X He 6y eT HH OAHOTO NIoNajaHHs,
ko=np=2,

151. JIBa cTpeska OZHOBPEMEHHO CTpeJIAIOT MO MHIIEHH.
BeposiTHOoCTb nonajgaHHs B MHIIEHb NPH OAHOM BHICTpeJe
ans mepBoro crpeska pasHa 0,8, a ansa sroporo—0,6. Hafitu
HauBeposiTHeflllee YHCJIO 3aJ/IOB, IPH KOTOPHX 00a CTpejKa
nonagyT B MHIIeHb, ecau Oyner mpousBejeHo 15 3aanos.

152. CKOJIBKO HajJ0 NPOH3BECTH HE3aBHCHMBIX HCIIHITAHH A
C BEPOAITHOCTbIO NOSIBJEHHS] COOBITHA B KaXKJIOM HCNBITaHHH,
paBHo#t 0,4, uTOOLI HaHBeposiTHefillee YHCJO MOABJEHHH co-
ObITHA B 3THX HCNBITAHHAX GHUIO paBHO 257?

Pemenne. [lo ycnoBuo, ky=25; p=0,4; ¢=0,6. Bocnoian-
syeMcs ABOAHHM HepaBeHCTBOM

np—q < ky < np+p.

IMoacTasiaAs AaHHMe 3ajauH, NnoJy4yHM CHCTeMy HepaBeHCTB Qi
onpeaeseHHsAs HeH3BECTHOro 4HcCaa:

0,4n—0,6 <25, 0,4n-10,4 > 25.

U3 nepBoro HepaBeHCTBa CHCTeMH Halinem n < 25,6/0,4=64.
Hs BTOpOro HepaBeHCTBa CHCTeMH HMeeM n > 24,6/0,4=61,5.

HTak, HCKOMOe YHCJAO HCNHTAaHHA [OJ/XKHO YLOBJIETBOPATL ABOH-
HOMY HepaBeHCTBY 62 < n << 64.

153. BepoAATHOCTL NOABJEHHA COOGHITHA B KaXXAOM H3
HE3aBHCHMHX HcnHTaHuft paBHa 0,3. Hafith uxcno wucnbi-
TaHHA 7, NIPH KOTOPOM HaHBepOsTHeRllee YHCJO NOABJEHHH
COGLITHSE B 3THX HCHBITaHHAX Gylxer pasHo 30.

154. BeposiTHOCTb MNOABAEHHA COOBITHA B KaXKAOM H3
He3aBHCHMBIX HcNHTaHH#i paBHa 0,7. HafitTh uucio ucnbita-
HHA n, NpH KOTOpDOM HaHBepoOsiTHefillee YHCJIO MOABJEHHH
coOuiTHs1 paBHO 20.

155. UeMy paBHa BepOSTHOCTb P HACTYNJIEHHS COOLITHA
B KaXXJOM H3 49 He3aBHCHMHX HCNBLITAHHHA, €C/H HaHBEpOAT-
Heflliee YHCJO HAaCTyNJIEeHHR COGHITHA B S9THX HCIBITAHHAX
paBHo 30?
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Pemenne, [lo ycaosuio, n=49, k,=30. Bocnosbayemca ApoRt-
HHM HePaBeHCTBOM np—gq & kg < np -+ p. IloacTaBaAs RaHHHE 3aAavH,
NONy4HM CHCTEMY HeDaBeHCTB IJIA ONpele/IeHHN HeH3BeCTHOR BepOATHO-

CTH p:
49p +p > 30, 49p—(1 —p) < 30.

M3 nepBoro HepaBeHcTBa cHcTeMbi Haftaem p > 0,6. M3 BTOporo He-
paBeHCTBa cHCTeMbl HaltzeM p < 0,62.

HTtak, nckomasm BepOSATHOCTh AOJAXKHA YAOBNETBOPATH ABOAHOMY He-
paseHcTBY 0,6 < p 0,62,

156. Uemy paBHa BepOSITHOCTH p HACTYINIEHHA COOMLITHSA
B KaxaoM H3 39 He3aBHCHMBIX HCNLITAHHA, €CJIH HaHBepoAT-
Hefillee YHCJIO HaCTyNJEeHHHA COOHLITHA B 3THX HCNHTaHHAX
paBHO 25?

1567. Dartapes npousBesia LI€CTb BLICTPEJOB IO OGBLEKTY.
BeposiTHocTh mnomnajfaHHAa B OOBEKT IpPH OAHOM BRICTpeJe
paBHa 0,3. HaiiT: a) HauBeposTHefimee 4HCJO MonanaHuii;
6) BepOSITHOCTb HaHBEpPOSITHeHIlero YMcJsa nonajaHui; B) Be-
POATHOCTb TOrO, 4YTO OOBEKT OYyJeT pa3pylleH, ecJH Ans
9TOT0 JOCTATOYHO XOTA Obl ABYX IMOMajaHHMH.

Pemenne. [To ycaosuo, n=6; p=0,3; ¢=0,7. a) Hafinem
HaHBepoOsATHERINee uHCJO nonajlaHHd no ¢opmyJae

np—q<<ky < np-+p.
l'loncranna AaHHbIC 3aAa4yH, NOJNYYHM
6.0,3—0,7<ky < 6:0,3+4+0,3 unw 1,1k < 2,1,

Orciona ky=2.
6) HafineM BepOSITHOCTL HaHpBepofiTHeflllero yHcjaa nonafavufi no
dopmyae Bepuyaau

Py (2) =Clpigt= %’% 0,31.0,76=0,324.
B) Hallgem peposiTHOCTh TOro, 4to OGBEKT Oyaer paspyueH. [lo
yCHOBHIO, AJSI STOrO AOCTaTOYHO, YTOOH GO HJH 2, HAH 3, HAH 4, HIH

5, nnn 6 nonaaaHufi. 3TH cCOOBTHA HECOBMECTHH, TO3TOMY BepOSTHOCTHb
paspylleHHR o0BeKTa paBHa CyMMe BeposiTHOCTeR 3THX cOGHITHI:

P=Pg (2)+ Pg (3)+ Pg (4) + Pg (5) + P4 (6).

OnHako npote cHadala HafiTH BeposATHOCTh Q TNPOTHBOMOJOXKHOTO CO-
6hTHA (HH ORHOTQO MOMajaHHA WJH OJHO ToNajaHHe):

Q=P (0)+ P4 (1)=g°+ Cipg®=0,7°16.0,3.0,75=0,42.
Hckomar BepoATHOCTL TOro, uTo O6BeKT OylNeT paspylleH,
P=1—Q=1—0,42=0,58.

158. IlpnGop cocTOMT M3 NATH HE3aBHCHMO pabOTalOIMX
3/eMeHTOB. BeposATHOCTh OTKasa 3j1eMeHTa B MOMEHT BKJIIO-
yeHHsa npHGopa paBHa 0,2. Haiitu: a) nHauBeposaTHeifwee
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qHCJIO OTKa3aBIIHX 3/71€eMEHTOB; 6) BepOSITHOCTb HaHBEPOST-
HeHIero 4Yuc/ia OTKa3aBIIHX 3JIEMEHTOB; B) BEPOATHOCTH OT-
Kasa npubopa, ecsiH AJisi 3TOr0 JOCTATOYHO, YTOGLI OTKa3aJiH
XoTa Obl YeTnlpe 3JIeMEHTa.

§ 5. Npomssopsuian Gynxumus

B npeasiayuax naparpadax 3Tofi IvaBH PacCMaTPHBAJHCh HCMHTA-
HHA C OJHHAKOBHMH BCPOATHOCTAMH [101BJIEHHS CO6HTHSI; paccmor-
PHM HCNLITAHHS, B KOTOPHX BEPOATHOCTH MOABJEHHA CcOBbITHA paa-
JAHYHH.

nyCTb MPOH3BOAHTCA 11 HE3aBHCHMLIX ucnuranuﬂ, MpHYeM B NepBOM
HCMILITAHHH BePOATHOCTb MOSIBJEHHA cOOGWTHS A paBHa p;, BO BTODOM —
P2, ..., B N-M HCNKTAHHH —Pp,; BEPOATHOCTH HeMOABJEHHs COOWTHA A
COOTBETCTBEHHO PaBHH {1, G, ..., qp Pp(R)—BEPOSTHOCTL TOABJCHHS
co0uTHA A B n HCHHTAHKAX POBHO X pa3.

I poussodsuyed dynxyued eeposmuocmed P, (k) Ha3HBAIOT PyHKIHIO,
onpenensieMyi0 paBeHCTBOM

Pn (2) =(P12+ 1) (P32 1+ qs) - . (Prz+qp)-

Beposathocts P, (k) TOro, 4to B/t He3aBHCHMBIX HCMHTaHHAX, B Mep-
BOM H3 KOTOPHX BEPOSATHOCTb MOAABJIEHHA coObTHA A paBHa p;, BO BTO-
poM pg H T. A., cobnTHE A MOABHTCA POBHO %k pas, paBHa KOSpHIHEHTY
NPpH z® B pa3jioXXeHHH nNpoH3Boasllel PyHKUHH mo cTeneHaM z. Ha-
NpHMep, eCJaH n==2, TO

P2 (2) = (P12 + q1) (P22 + q3) = p1Paz® + (P1Ga + P291) 2+ 4193-

3nech Ko3(bHLUHEHT pips NPH z® paBen BeposTHocTH Py (2) Toro,
qTO coOHTHe A MOABHTCA pPOBHO JBa pa3a B JBYX HCNHTaHHAX; Ko3b-
GHUHEHT p1gs+ psqgy NMPH z' paBeH BepoATHOCTH P4 (1) Toro, uro colh-
THe A NOABHTCA POBHO ONHH pa3; Ko3pPHUIHEHT mpH 2%, T. e. CBOCOXRHHIA
WieH ¢1gs paBeH BepoATHOCTH Pg(0) Toro, 4ro co6nTHe A He MOABHTCA
HH OJIHOTO pasa.

3aMeTHM, UYTO eCJIH B Pa3JIHYHHIX HCNHTAHHAX HOABJAIOTCH P a 3-
AHYHB e COGHTHA (B MEpPBOM HCMMTaHHH coOuTHe A;, BO BTOPOM —
cobuiTHe Aq H T. A.), TO H3MeHRETCA JHIIb HCTOJNKOBaHHe KO3(dHLHeH-
TOB NpPH pa3jHYHLIX cTeneHsax 2. Hanpumep, B npHpeseHHOM BHIE pa3-

JOXEeHHH KO3pHIHEHT p;py ONpeRejseT BePOATHOCTh MOABJEHHA ABYX
cobuTuft A; H Aj. .

159. YcTpOHCTBO COCTOMT H3 TPpeX He3aBHCHMO paloraio-
IHX 3JileMeHTOB. BeposTHOCTH 6e30TKasHOM paboTH 3J€MEH-
TOB (3a Bpems [) COOTBETCTBEHHO paBHH: p, =0,7; p,=0,8;
Ps=0,9. Hafith BeposATHOCTH TOro, 4TO 3a Bpemsa f{ O6yAyT
paGoraTh 6e30TKa3HO: a) Bce 3JeMeHTH; O) JBa SJIeMeHTa;
B) OAMH 3JIEMEHT; I') HH OJHH H3 3JIEMEHTOB.

Pewen ne. BepoaTHocTH 6e30TKa3HoA paGoTH SJIEMEHTOB COOT-
BETCTBEHHO paBHH: p;=0,7, py=0,8; p3=0,9, NOTOMy BEPOATHOCTH
TOro, 4TO 9JIeMeHTH OTKaxyT, g3 =0,3; ¢3=0,2; ¢3=0,l.
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CocraBHM NpOH3BOAAULY10 DYyHKIHIO!
3 (2) =(pz+ 1) (Paz+93) (P32 +-q35) =
=(0,72+-0,3) (0,82 +0,2) (0,92 4-0,1) =
=0,5042% 4 0,39822 10,0922 |- 0,006.
" a) BepoaTruocTb TOro, 9T0 TpH SAeMenTa 6yAyT paGoTaTh 6e30TKAa3HO,
paBHa xo3xpuuUHEHTY npH 2%: P;(3) =0,504.
6) BeposTHocTb TOro, 9ro XBa 3JeMeHTa GyAyT paGoraTbh 6e30TKa3s«
HO, paBHa KospdHuHeHTy npu 23: Py (2)=0,398.
B) BeposiTHocTb TOro, uto oaus sneMenT 6yAer pa6orath 6e30TKa3HO,
pasHa xosdpunuenty npu z': Py (1) =0,092.
r) BepoATHOCTb TOro, 9TO HH OAHH H3 SJeMeHTOB He Oyaer paborarh
6e30TKa3Ho, paBHa cBOGOAHOMY uJjeny: Pg(0)=0,006.
Kourpoas: 0,504+40,398--0,092-1-0,006=1.

160. M3 nByx opyamii mpousBemeH 3aan no ueau. Be-
POATHOCTb MOMajaHHA B Leab AJASA NepBOro OpyAus paBHA
0,8, maa sroporo—0,9. HaillTH BepOATHOCTH CJEAYIOLHX
coOniTHiH: a) ABa monmajaHus B LeJb; 6) OAHO TNOMajaHHe;
B) HH OJHOTO MOMafaHMA; I') He MEHee OJHOro NMonajaHHs..

161. M3 Tpex opyauii npowsseaeH 3aan nmo ueau. Be-
POATHOCTb MOMAaJaHHA B Leab JMJIsi NMEepBOro OpyJHsA paBHA
0,8, ana proporo—0,85, nasa tperbero—0,9. Hafith BepoaT-
HOCTH CJIEAyIOWHX COOHTHA: a) TpPH MNOMajaHHs B LeJb;
6) ABa nonajaaHHs; B) OAHO MOMNAJaHHE; ) HH ORHOro IO-
najaH{fA; A) XoTA GH OJHO MOmajaHHe.

162. YeThipe 31leMeHTa BHYHCJHTENBHOTO ycTpoRicTBa pa6o-
TalOT HE3aBHCHMO. BepoATHOCTH OTKa3a NepBOro 3JIEMEHTa
3a Bpema ¢ paBHa 0,2, Broporo—0,25, Tpetbero—0,3, yer-
seproro—0,4. Hafitu BeposaTHocTs TOro, uYro 3a Bpems (
OTKaXyT: a) 4 sJjeMeHTa; 6) 3 sJeMeHTa; B) 2 3JIEMEHTa;
r) 1 sneMeHT; X) HH OAMH 3JIeMEHT; e€) He GoJiee ABYX 3Je-
MEHTOB.

163. JIse OGatapen no 3 opyAHs Kaxkjaasi NPOH3BOAAT
saan no uean. lleap Gyner itopaxkeHa, ecnH KaxJas M3
6atapeit jacT He MmeHee ABYX monajaHui. BeposTHocTH mo-
najaHHs B LeJb OPYAMSAMH nepBofi Gatapen paBHu 0,4; 0,5;
0,6, Bropot—0,5; 0,6; 0,7. Hafitn BepOATHOCTL MOpaXkKeHHSA
uenH NMpH OAHOM 3aJjne W3 AByX Gatapei.



Yacts sTopas
CAYYAAHDIE BENWUMHDI

Tnasa versepras
ANCKPETHLIE CNYYARHbLIE BENMUMHbI

§ 1. 3axon pacnpepeneHus BEpPOATHOCTEH
AMCKPETHONH CNYYAHHON BenMUMHBLI.
3axkonnl SnHommansHbilé u Myaccona

Huckpemnod Ha3plBaIOT CAYYafiHYI0 BEIHYHHY, BO3MOXKHHE 3HaueHHs
KOTOpO#i eCThb OTAenbHHE M30JHPOBAaHHBIE YHcJAAa (T. €. MEXAY ABYMS
COCelHHMH BO3MOXHLIMH 3Ha4eHHSMH HeT BO3MOXHLIX 3HadeHHi), KoTO-
pHe STa BeJHYHHA MPHHHMAET C ONpeleJeHHLIMH BeposTHOCTAMH. lpy-
THMH CJIOBaMH, BO3MOXHHE 3Ha4eHHA AHCKPeTHON cJy4aliHOH BeJHYHHH
MOXHO mepeHyMepoBaTb. UHCJO BO3MOXHHIX 3HaYeHHA AHCKpeTHOA cuiy-
qafinoft BesiH4MHH MOxKeT OLITb KOHEYHHM HJH GeCKOHEYHHM (B mocJien-
HEeM cJiydae MHOXECTRO BCE€X BO3MOXHBIX 3HayeHHH Ha3LIBAIOT C‘IeTHHM).

3axorom pacnpedesenus RHCKPETHON caydafiHOl BeSIHUHHH Ha3HBAIOT
nepeyeHb €€ BO3MOMHHIX 3HaYeHHI H COOTBETCTBYIOULHX HM BePOSTHOCTEIl.
3akon pacnpefefeHHss AHCKPeTHON CAyuafiHOMA BeIHYHHH X MOXeT GhiThb,
3ajaH B BHAe TaGJulM, TMepBast CTPOKa XOTOPOo#Hi COAEPIKHT BO3MOMKHHIE
SHayeHMs x;, a BTOpas —BepPOSITHOCTH p;:

X x1 x3 ... x4
P P1 Py ... Pn

n
rre 2p,’=|.
; i=1

EcAH MHOXECTBO BO3MOXHHX 3HayeHHR X GecKoHedHO (C4eTHO), TO
pAA py-+ps+ ... CXOAMTCH H €ro CyMMa paBHa €lHHHLe.

3aKOH pacnpefiesieHHs] AHCKpeTHOA cJayuafiHoft BesHYHHH X MoXer
6biTh TaKXKe 3a[laH aHAJMTHYeCKK (B BHAe HOPMYJH)

P (X=x;)=¢ (x))

HAH ¢ noMouisio GYHKUHH pacnpeaenesus (cM. ra. VI, § 1).

3akoH pacnpeneseHHs AHCKpeTHON cayyafiHONl BeJHYHHH MOXHO
H300pa3HTb rpadHuecKH, AJsi Yero B NPAMOYTOJAbHON CHCTeMe KOOPAHHAT
CTPOAT TOUYKH M, (X1; p1), Mg (X2: Pa)s ..o Mp(Xp: Pp) (X;—BO3MOXKHHIE
sHagyeHHsi X, p;—COOTBETCTBYIOILHE BEPOATHOCTH) H COEAHHSIIOT HX OT-
peskaMu npaAMHX. [loayueHHyl0 OGHrypy HAasHBalOT MHO20Y20AbHUKOM
pacnpedesenus.

Bunomuasrvreim HasHIBAIOT 3aKOH pacnpefesieHHsi JHCKPETHOR cay-
dafinofi BeaHYHHH X —4HCJAa nNOABJAEHHA COOHITHS B 7 HE3aBHCHMHX
HCTILITAHHSIX, B KAXJOM H3 KOTOPHIX BEPOATHOCTb NOABJEHHA COOHITHA
paBHa p; BEpPOATHOCTb BO3MOXHOIO 3HaueHHA X =& (4Hcaa k nosBieHuid
CcOOLITHA) BLiuMcASAT N0 dopmysae Bepuynnn:

Py (k) =Crp*q»=*.
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Ecay 4HMCNO HCUHTAHHI EeJHKO, a BEPOATHOCTb P MNOSABJEHHA CO-
GLTHA B KaXJOM HCIBITAHHH OYyeyb MaJia, TO HCIIOJL3YIOT npud.nmxenﬂylo

oOpMy Jl
bopuyy Pp (k) =Ake=A/R1,

rae A—4uCAO MOSIBJEHH COOHITHSA B 11 HE3aBHCHMBIX HCTIHITaHHAX, A=np
(cpeainee YHCJIO FOKBJIEHHA COOHTHA B 7 HCMBITaHHAX), H TFOBOPAT, 94TO
cayuafiHasi BelHYHHA pacnpelenena no saxony [lyaccona.

164. [InckpertHas cayyailHas BejqHyHHa X 3ajaHa 3aKo-
HOM pacnpejesIeHHs:

X 1 3 6 8
p 02 01 04 0,3

HOCTpOHTb MHOI'OYroJIbHHK pacnpeae/JIicHHA.

Pewed ne. ITocTpoHM NpsIMOYroJbHYIO CHCTEMY KOOPAHHAT, NMPH-
yeM MO ocH abcuuce GyfleM OTKJaALBaTh BO3MOXKHHe 3HaYeHHA X;, a MO
0CH OPJHHAaT— COOTBETCTBYIOLUIHEe BEPOATHOCTH p;. [locTPOHM TOUKH

P
g5~
84
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92~
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Jd W0x;
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M, (1; 0,2), M3 (3;0,1), M3 (6;0,4) u M, (8; 0,3). CoenHHHB 3TH TOYKH
(()TpesKsa)MH NPAMLIX, NOJNYYHM HCKOMLIHl MHOTOYrOJIbHHK pacnpelesieHHs
pHc. 5).

165. JuckpeTrHas cayyaiiHas BejxyHHa X 3ajaHa 3aKo-
HOM pacnpeje/eHHn:

a)X 2 4 5 6 6 X 10 15 20
p 03 01 02 04 p 01 07 02

[TocTpoHTe MHOrOYroJIbHHK pacrpefesieHHs.

166. YcTpOHCTBO COCTOMT H3 TPeX He3aBHCHMO paboTalo-
KX 3JeMEeHTOB. BepoATHOCTb OTKa3a KaKIOro 3JjeMeHTa
B oaHoM omuite paBHa 0,1. CocTaBHTh 3aKOH pacrpeleieHus
YHCJIa OTKa3aBLIHX 3/JIeMEHTOB B OJIHOM OIbiTe,
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Pemenne. JHOuckpernaa cnywafinas Besanunna X (4HCJAO OTKA3aB-
IIHX SJIEMEHTOB B OAHOM OMLITE) HMECET CJEAYIOULHE BO3MOXKHHE 3Haye-
HHA: ¥;=0 (HH OAMH H3 S/IeMEHTOB YCTPOHCTBa He OTKasaJ), Xg=]
(oTKasas OfHH 3JIeMEHT), X3=2 (OTKasaJu ABa 3JeMEeHTa) H X3 =3 (oT-
KasaJiH TPH 3JIEMEHTa).

O'l‘l(aBbl SACMCHTOB HEC3APHCHMW OAHH OT ApYroro, BepOARTHOCTH OT-
Kasa KaXJoro sjeMeHTa paBHH MexAy cobofi, nmostoMy npumenuma cop-
Myna Bepuyanun. YuutmBas, uro, no ycaosuw, n=3, p=0,1 (caepo-
BareabHo, ¢=1—0,1=0,9), noayuum:

P3(0)=¢%=0,93=0,729; P4 (1)=Cipg®=3-0,1.0,92=0,243;
P3(2) =C3p2q=3-0,12.0,9=0,027; P, (3)=p3=0,13=0,001.

Kontpoan: 0,72940,243-+0,027 40,001 =1.
HanuuwieM HCKOMHA GHHOMHAJBHHA 3aKOH pacnpefeneHHs X:

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

167. B naptun 10% HectanaapTHeX Aertaseli. Haynauy
oTo6paHbl yeThipe AeTtajdH. Hanucate GHHOMHaJBHLIH 3aKOH
pacnpepesieHusi AUCKpPeTHON CJy4YaHHOH BeJHYHHH X -—YHCJIA
HeCTaHJAapTHHIX JAeTaJied cpelH ueThipeX OTOOpaHHLIX H IO-
CTPOHTb MHOTOYTOJBHHK MOJIyUEHHOTO pacnpepesieHHs .

168. Hanucate OHHOMHAJIbHHIH 3aKOH pacnpefeseHHs
AMCKpeTHO# cJyuaiHOH BeJHYHHH X —uHCJa NOABJEHHH
¢<rep6a» npH ABYX OpoCaHHAX MOHETHI.

169. JIBe urpaJjibHbie KOCTH OXHOBpPEMEHHO 6pocaloT ABa
pasa. Hanucatb OGHHOMHAJBHHA 3aKOH pacnpesesjieHus IH-
CKpeTHO# cJyuafiHoli BeaHuHHbl X —uHCJa BhIIafieHHH YeT-
HOTO YHCJla OYKOB Ha ABYX HrpaJjIbHbIX KOCTHAX.

170. B naptuu us 10 gerasefi mMeercs 8 CTaHAAPTHHIX.
Haynauy oto6pann aBse gmerasH. CocTaBHTb 3aKOH paclipe-
Jle/IeHHs1 YHMCJa CTAaHAAPTHRIX Aerasiell cpelid oTo6paHHLIX *),

Pewenue Cayyafinan pesauuuda X — 9uHCJIO CTAHRAPTHHX jAeraneft
cpean OTOGpaHHHX AeTanedl — HMeeT CJeAylollHe BO3MOXKHBE 3HAYeHHA:
X1=0; xa=1; x3=2. HalineM BepOATHOCTH BOSMOXHHIX 3HaueHHA X mo
dopmyse (cm. sagauy 17, ran. 1, § 1)

P(X=k=CE-CREICR

(N —uucso geraneft B mapTuM, n— YHCJAO CTaHAAPTHHIX ferajefi B map-
THH, m-—4HCJAO OTOGPAaHHHX jeTasefi, A—4HCAO CTaHAApPTHHIX AeTaJneft

*) PaccMaTpPHBAaeMHil 3aKOH Ha3WBAIOT zunepezeomempuieckum. Cu.:
Fmypmaun B. E. Teopus BeposTHOCTE/i H MaTEMaTHYECKas CTATHCTHKaA.
M., 1977, ra. VI, § 8.

54



¢peRH OTOGPAHHHX), HaXOAHMM:

Ca-Ca__ 1 1.
PX=0="m—=To902 %’
Cy:Ch 8.2 16
PX=1)=22 =",
c, 4 B
Cs-C3__8:7/(1-2) _
P(X=2)= & 15 45

CocTaBuM WMCKOMHR 3aKOH pacnpenesieHud:

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

Kountpoas: 1/454-16/45428/45=1,

171. B napTd¥u U3 1IeCTH JeTaJiedl MMeeTcs 4eThlpe CTaH-
HZaptHux. Haynauy ortoGpaHu Tpu gerasu. CocTaBHTh 3aKOH
pacrnpejesieHuss AMCKpPETHOH cayuaiHoll BequuHHbBl X — 4ucJia
CTaHJapTHHIX AeTaJsied cpeau OTOGpPaHHKIX.

172, Tlocne oTBeTa CTymeHTa Ha BOMpPOCHI 3K3aMEHalHOH-
Horo OHJleTa 3K3aMeH4dTOp 3ajldeT CTYJAEHTY JOMNOJIHHTEbHbIe
Bonpochl. [lpenonaBatenr npekpauaer 3ajaBaTb AOMOJHH-
TeJIbHbIE BOMPOCH, KaK TOJBbKO CTYAEHT oOGHapy»KHBaeT He-
3HaHHe 3a/laHHOro Banpoca. BepoATHOCTL TOro, 4YTO CTYIEHT
OTBeTHT Ha JMmoGOH 3afaHHbLI JOMOJHHTEJBHEIH BOMpOC,
paBHa 0,9. TpeGyercsi: a) coCTaBUTh 3aKOH pacnpeneseHHs
ciy4aHHOH AHCKPETHOH BeJMYHHH X — 4HcJja JOMNOJHHTE  b-
HEIX BOMPOCOB, KOTOpHIE 3aJacT MpenoAaBaTe/lb CTYACHTY;
6) HafiTH HaHBeposiTHelllee 4uca0 K, 3alaHHBIX cryneH'ry
JOMOJIHHTENbHBX BOMPOCOB.

PeweHne a) IIuckperHas cayuwafiHas BeaHuHHa X —uyHCJaO 3a-
AGHHHX JONOJIHHUTEJNbLHHX BONPOCOB-— HMEET CJAeAylolllHe BO3MOXHBIE 3Ha-
yeHHA: x;=1, x=2, x3=3, ..., Xp==~%, ... HalineM BepOSATHOCTH 3THX
BO3MOXKHHX 3Ha4YeHHHA.

BesnunHa X npHMeT BO3MOXHOEe 3HaueHHe x;=1 (3K3ameHaTop
33JacT TOJLKO ONHH BOMPOC), €CJIH CTYAEHT He OTBETHT Ha nepsuft Bon-
%oc BepoAiTHOCTb 3TOr0 BO3MOXKHOTO 3HayeHHA paBHa | —0,9=0,l.

akuM obpasom, P (X=1)=0,l1.

Beanuyuna X npHMeT BO3MOXKHOE SHaUeHHe xy=2 (3K3aMeHaTOp 3a-
AacT TOJALKO JBa BOMPOCA), €CJAH CTYHREHT OTBETHT Ha MNepBhid BOMpPOC
(BepOATHOCTB 3TOr0 coluTHS paBHa 0,9) H He OTBETHT Ha BTOpOH (BepofT-
HOCTB 9TOro cobuirus pasHa0,1). Taxum o6pasom, P (X=2)=0,9.0,1=0,09.

AHanornuyHo Haflnem

P(X=3)=0,9%.0,1=0,081, ..., P (X=4k)=0,9%-2.0,1, ...
HamuweM HcKOMHA 3aKOH pacrnpelefeHHS:

X 1 2 3 k .es

p 0,1 0,09 0,081 0,9%-1.0,1 ...

55



6) HanseposTHefimee uncs0 %k, 3afaHHHX BONPOCOB (HAaHBEPOSTHeN-
mee BOIMOXHOe 3HaueHHe X), T. €. UHCJO  SaJlaHHHX TpernofaBaTej]eM
BOMNPOCOB, KOTOpOe HMeeT HaHOOJbLIYI0 BEPOATHOCTb, KaK CJAeAyeT M3
8aKOHA pacnpefesieHHN, PABHO elHHHIle.

173. BeposiTHOCTBE TOro, YTO CTPEJIOK NOMANET B MHILEHb
NpH OfHOM BhicTpeJe, paBHa 0,8. CTpesKy BbIAIOTCA NaTPOHKI
JI0 TeX Mop, NoOKa OH He NpoMaxHercA. Tpebyercs: a) cocra-
BHMTb 3aKOH pacnpejie/leHHA QHCKpeTHOH cayuafiHOH BeJHYHHBI
X -—4Hca NMaTpOHOB, BLUIAHHBIX CTPeJKy; 6) HaATH HaHBe-
posiTHeflee YHCJIO BBLIAAHHHX CTPEJKY NaTPOHOB.

174. 3 pByx opyauit noouepeiHO BeleTcss CTpesb6a no
LeJIH 10 MepBOro nonajaaHHs OAHHM H3 opyiAui. BepoaTHocTb
NonajiaHH4 B lieJb nepBuIM opyaneMm paBHa 0,3, BropeiMm — 0,7.
Hauunaer ctpesnn6y nepBoe opyaue. COCTaBHTh 3aKOHH pac-
npejeJleHHA AHCKPETHHIX caydadHbIX BeJHIHH X H Y —uHcaa
H3pPacXOJOBAHHBIX CHapsAOB COOTBETCTBEHHO NepBbIM H BTO-
pHIM OpYZAHEM.

Pewenne. [Ilycts co6uTHs A; m B;—monaganke B leJb COOT-
BETCTBEHHO NEpPBHIM H BTOPLIM OpPyIHeM NpPH i-M BucTpene; A; B B; —
npoMaxu,

Hafnem 3akon pacnpeneneHHss caysafiHofi BesHdHHH X — uHcaa
H3pacXoAOBaHHLIX TepPBHM OpyAueM cHapsifioB. IlepBoe opyaue Hapacxo-
AyeT OAHH cHapsa (X=1), ecJn OHO Tmonager B UeJb NPH TEPBOM
BHICTpeJie, HNH OHO MPOMAaXHeTCsT, & BTOPOe OPyAHEe TPH NepBOM BHCTpeJe
non_aner B UeJb:

pr=P(X=1)=P(A1+ A1B))=P (A1) +P (A,B)) =
=P (A;)+ P (4,)-P (By)=0,340,7-0,7=0,79.

IlepBoe opyane H3pacxoayeT ABa CHapsja, ecJH o6& OpPyAHRs npH
NepPBOM BHICTpENle TPOMaxXHYTCH, a NMpPH BTOPOM BHICTpeJie NMEepBOe Opy-
Jne momajeT B LeJb, HJAW €CAH OHO MpoMaxHeTcs, a BTOpoe OpyAHE MpH
BTOPOM BHICTpeJie NOMNajeT B UeJb:

ps=P (X=2)=P (A,B,A;+ A:B1A3B;)=
=0,7.0,3-6,3--0,7.0,3.0,7.0,7=0,21 (0,34 0,49)=0,79.0,21.

AHanorHuHO NOJYYHM

P (X=k)=0,79.0,21%-1,

Hckomuifl 3aKoH pacnpefesieHHs AHCKpPeTHOM chaysafiHoll BeJHYHHE!
X —uHcs1a CHapsJOB, W3PaCXOROBAHHHX TMEPBHM OPYAHEM:

X 1 2 3 . k .es
p 0,79 0,79.0,21 0,79.0,21%¢ ... 0,79-0,21%-1

KonTpoan: 2, p;=0,79/(1—0,21)=0,79/0,79=1.

HaflineM 3akoH pacnpejiejieHHs1 JHCKPETHOA cayqafHOR BeJHUHHH
Y —uucaa cHapsafos, H3PacXOJOBAHHHX BTOPHM OPYXAHEM.

Ecau nepsoe opyAile npW MNepBOM BHICTpese mMonageT B UeJb, TO
cTpeaAb6a H3 BTOPOro OpPyAHA He OyneT Npou3BeleHa:

p1=P (Y =0)=P (4,)=0,3.
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BTopoe opyAHe H3pacxoayeT JIMIIb OAHH CHapsifl, €CJAH TIPH NEepBOM
BHICTpEJIe OHO mnonajeT B IleJb, HJIH €CJH OHO NPOMAXHETCHA, a NepBoe
OpyAHe nonajeT B uLeJb NPH BTOPOM BHICTpeJe:

pa=P (Y=1)=P (4,B;+ A1B;A4)=0,7.0,7+0,7-0,3.0,3 =0,553.

BeposiTHOCTL TOro, YTO BTOpPOE OpyAHe H3pacxXoAyeT ABa CHapsja,

ps=P (Y =2)=P (A,B,A;8;+ A,B14,B,4;).

BLinoAHHB BHKJaAKH, Haiiaem p;=0,553.0,21.
AHaNOrHYHO NOJYYHM

P (Y =k)=0,553.0,21%-1,

HckoMBbIll 3aKOH pacnpenesieHHSi JAHCKpeTHOH cayvyafiHOR BeJHUHHH
Y —uHcaa cHapAanoB, H3PacXOAOBAHHBIX BTOPHIM OpYAHEM:
Y o 1 2 k
p 0,3 0,553 0,553-0,21 ... 0,553.0,21%-1

KonTpoas: Q) p;=0,3+4(0,553/1—0,21)=0,3+(0,553/0,79) =
=0,3+4+0,7=1.

175. IBa 6oM6GapiupoOBUiHKa mooyepeaHO c6pachiBalOT
60MObI Ha UeJb A0 NepBOro nonajaHvs. BepoaTHocib momna-
KaHuA B Uesb nepBbiM 60M6GapaHpoBUWHKOM paBHa 0,7, BTO-
peiM—0,8. BHauase c6pachiBaer GoMOH nepBbiit 6oMGapiH-
poBuiik. COCTaBHTb MepBble YeThipe 4YJeHa 3aKOHa pacnpe-
JeJieHHs1 IMCKpeTHOH cJyyuaiHo#i BesMuHHbI X —yHcaa c6po-
IIeHHbIX 60M6 o60oHMH G60MGapAHPpOBUIHKAMH (T. €. OrpaHH-
YHTbCSH BO3MOXHBIMH 3HauYeHHsMH X, paBHbiMH 1, 2, 3 U 4).

176. Yue6HHK H3naH THpaxkom 100000 sk3eMnusipoB.
BepoATHOCTb TOro, YTO y4e6HHK COpOLUIIOPOBAH HENpaBHJBHO,
paBHa 0,0001. Hajitu BeposiTHOCTHL TOro, YTO THpaXX colep-
XKHT POBHO NATbh 6PaKOBaHHBIX KHHT.

Pewenue Ilo ycaosuw, n=100000, p=0,0001, £k=5. Cobu-
THA, COCTOsAAUIHE B TOM, YTO KHHTH CGPOLIJIOPOBaHH HENpaBHJbHO, He3a-

BHCHMHI, YHCJIO 71 BEJHMKO, a BepOSITHOCTL p MaJjla, MO3TOMY BOCNOJb-
ayemcsi pacnpeneneHdem IlyaccoHa

P, (k) =Ake k.
A =np= 100 000-0,0001 = 10.

Hckomasi BepOATHOCTH
P16 000 (5) = 10%.e=10/5=10%.0,000045/120 = 0,0375

177. ¥YcrpoiictBo coctout u3 1000 sniemeHTOB, paboralo-
WHX HE3aBHCHMO OJHH OT JApyroro. BeposiTHOCTb OTKa3a
mo6oro 3jemMeHTa B TeueHHe BpemeHH T paBHa 0,002. Haiitn
BepOATHOCTb TOrO, YTO 3a BpeMsi T OTKaXyT pOBHO TpH
3J1eMeHTa.

Yxaszasne. Ilpunare e-2=0,13534.

Hafinem A:
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178. CraHOK-aBTOMaT IITaMNyeT jgeTaiH. BeposTHOCTDb
TOro, 9TO H3rOTOBJIEHHAasl J€TaJjlb OKaxeTcss G6paKoBaHHOH,
paBua 0,01. Hafitu BepositHocTh TOroO, YTo cpeau 200 gera-
JiIefl OKaXeTCsH POBHO YeThipe GpaKOBaHHAIX.

179. 3asoxn ornpaBun Ha Gasy 500 usgenufi. Beposit-
HOCTb MOBpPEXAEHHS H3jenus B nytH paBHa 0,002. Hafitu
BEPOSITHOCTH TOT'O, 9TO B NYTH GyIeT NOBPEXACHO H3AeJMii:
a) poBHO TpH; 6) MeHee Tpex; B) Gonee Tpex; r) XOTs OHl
OZIHO.

Pemwmenne. Yucro n=500 penuko, sepoaTHocts p=0,002 mana

H paccMaTpHBaemHle COGHITHA (NOBpexAeHHe M3ResHfl) He3aEHCHMH, MNOo-
sToMy uMmeer MecTo ¢opmyaa [lyaccona

P, (k) =Ak.e/h1,
A==np==500.0,002=1.

Hafizem EeposiTHOCTB Toro, uto GyAer nospexpaeHo poBHo 3 (k=23)

H3eNHA:
Pggo (3) =e~1/3!1 =0,36788/6 =0,0613.

6) HailreM BeposiTHOCTb TOro, uTo GyZeT MOBPEKREHO MeHee Tpex

H3fleNHA:
Poo (0)+Poo (1) -+ Proo (2) =e~1fe~14e~12=
=(5/2) e~1=(5/2)-0,36788 =0,9197.

B) Hafinem BepostHOCTE P TOro, uto Gyner nospexpeHo 6onee Tpex

n3geaufi. Co6HTHA «noBpexAeHo GoJiee TPeX H3AEJNHA» H «NOBPEKAEHO

He Gojstee Tpex H3eaHii» (0603HAYHM BEPOSITHOCTh ITOFO COOHTHA ue-
pe3 Q) —nporusononoxHw, nostomy P 4 Q=1. Orciona

P=1—Q=1—[Pgo(0)+ Psoo (1) + Psoo (2) + Psoo (3)]-
Hcnoan3ys pesyabTaTh, mojyueHHbe BHILE, HMeeM
P =1—[0,9197 +0,0613] =0,019.

r) Hafinem BeposathocTe P TOro, uto 6Gyaer NOBpexAeHO XoTs OW
oaHo H3neaHe. CoOHTHA «NOBpPeXIeHO XOTA Ol OAHO H3zeTHEer H
«HH O/lHO M3 H3XeJHfi He NoBpexieHo» (0603HAYHM BEPOATHOCTL STOTO
COOHITHA 4Yepe3 Q1) — MPOTHBOMOJOXKHHE, CAelOBaTeqbHO, P,--Qi=1.
Orciona HCKOMas BepPOSATHOCTb TOro, uro O6yler MOBPEXKIEHO XoTA GH
OZHO H3JeJIHe, paBHa

Pi=1—Qi=1—Pggq (0)=1—e=1=1—0,36788=0,632.

a) Hatfizem A:

180. Marasud mnoayuyua 1000 GyThiIOK MHHepaJbHOH
BOAN. BeposiTHOCTB. TOrOo, UTO NpH nepeBo3ke GYTHJIKa OKa-
XKeTcs pa36utofi, pasHa 0,003. Haiitu BeposATHOCTH TOrO,
YTO MarasMH MNOJYYHT pa3GHTHIX GYTHIIOK: a) pPOBHO ABE;
6) MeHee ABYX; B) GoJsiee ABYX; T) XoTss Obi OJHY.

Ykaszaunue. Ilpunare e—3=0,04979,
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181. a) YcrpoHcTBO COCTOMT H3 GOJBLIOrO 4YHCJAa He3a-
BHCHMO paboTalolHX 3JIEMEHTOB C OXHHAKOBOH (OYeHb MaJoi)
BEPOSITHOCTBIO OTKa3a KaxJoro aJieMeHTa 3a Bpemsa T'. Ha#ith
cpejHee YHCJO OTKa3aBIUHX 3a BpeMms T 3JIeMEHTOB, €CJH
BEPOSITHOCTb TOrO, YTO 3a 3TO BpeMs OTKaxeT XoTA OH
OXMH 3JieMeHT, paBHa 0,98.

Pemenne. Ha ycroBus 3azaun ciaefyeT (MOCKOJbKY YHCJIO 3Je-
MEHTOB BEJIHKO, 3JIEMEHTH PaGoTaloT HE3aBHCHMO H BEepPOATHOCTb OTKa3a
KaXJoro sjieMeHTa MaJia), YTO YHCJIO OTKa30B pacnpeneseHO NO 3aKOHY
IlyaccoHa, npuyeM TpeGyercs HaliTH napameTp A (cpeiHee YHCJO OTKa-
30B).

BeposiTHOCTL TOro, 4TO OTKaXKeT XOTA Obl OAMH 3J€MeHT, Mo YCJO-
BHIO paBHa 0,98, ciemopatenbHo (cM. 3amauy 179, n. r), l-—-e"‘=0,98.
Orciona N

e =1-—0,98=0,02.
Mo Tabanue pyHkuuu e—* HaxomuM A =3,9. Uraxk, 3a spems T paGoTnl
YCTPOHCTBA OTKaXKeT NMPHMEPHO YeTHpe SJeMEHTa.

6) Halitu cpeasee uHc/I0 A GpakoOBaHHHX H3JAe/HA B NMapTHH H3fe-
AHil, ecJH BePOSITHOCTb TOTO, YTO B STOH NMapTHH COAEPXKHTCH XOTH OH
ogHo OpakoBaHHOe H3aesaue, pasHa 0,95. [Tpeanonaraercs, YTO YHCJIO

6pakoBaHHHIX H3JeJHfi B pacCMaTPHBaeMOfl NapTHH pacnpefejseHo No
sakony Ilyaccona.

Ykasaunue. I[Ipunare e—3=0,05.
182. Jloka3aTh, YTO CyMMa BepOAATHOCTEH YHCJa MosBJe-
HHA COOLITHA B HE3aBHCHMBIX HCHBITAHHAX, BBIYHCJEHHBIX

no 3aKOHY Hyaccona, paBHaA €JHHHLUE. I'Ipe,mo.narae'rcn, 4YTO
HCIIHITAHHSI MNPOH3BOAATCA GecuHcJieHHOe KOJIHYECTBO pas.

Pemwmen ne B cuay sakona Ilyaccona
P, (k) =Ake™™ k1.
Hcnosnb3yem pasnoxkenHe GyHKUHH eX¥ B pax MakJopena:

e*=1-+4x/114-x3/21 4 ...

HsBecTHO, YTO 9TOT pPAA CXOIAHMTCA NpPH JIOGOM 3HAYEHHH X, NO3TOMY,
NOJNOXKMB X ==A, TOJYYHM

k=»
Pl A AY2I L = ) AR
k=0

- J
Hafinem uckoMylo cymmy BeposTHocTel 3 P, (), yunTmBas, 90 e~
k=0
He 3aBHCHT OT % H, CJIeOBaTeNbHO, MOXeT OHTb BHHECeHO 3a 3HaK
CYMMBL:

A

o @ (-4
3 Pa()= D hpeMrr=e* Nakp=e et =e0=1.
k=0 k=0 k=0
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Sameuanue YTeBepKAeHHe 3ajaud CJeAyeT HeMe[JleHHO H3
TOP0, YTO CyMMa BeposiTHOCTell coO6uTHI; o6pasyiollHX NOJHYIO rpynny,
paBHa epuHHie. [I[DHBeleHHOe KOKA3aTeNLCTBO NpeciefyeT yueGHHE HeaH.

183. BeposITHOCTb BHIHTpHILIA MO OJHOMY JOTepeAHOMY
O6usery p=0,01. CKONbKO HYXKHO KYMNHTb GH/JIETOB, 9TOOBI
BRIHIpaTh XOTs Obl MO OAHOMY H3 HHX C BepOATHOCTBIO P,
He MeHbueht, gem 0,957

Pemenue BeposarHocTs EHHIpHINa MaJa, a uHcjo GHJeToB,
KOTOPO€ HYXHO KYNHTb, OYEBHIHO, BEJNHKO, TNOSTOMY cCJyuafiHoe HHCJIO
BHIHTPHIUIHEX GHJIETOB HMeeT NPHOJHIKEHHO pacnpeneeHHe ITyaccona.

cho, UYTO COGHTHS «HH OfHH H3 KyIlJIeHHHX GHJIeTOB He fBJsfercs
BLIHTPHIIIIHBIM® H «XOTA Obl OAHH GHJIET— BHHTPHIIHHIA» — NPOTHBOMNO-
JoxHHe. [TostoMy cyMma BeposiTHOCTeli STHX COGHTHA paBHa eRHHHIe:

P,(0)+P=1, unu P=1—P,(0). (»)
Noaoxus £=0 B ¢opmyne I[lyaccona P, (k)= Me"“’/kl, TIOJy 4HM
P, (0)=e>
CJaefoBaTeAbHO, COOTHOWEHHE () NPHMET BHJ
P=1—et
INo ycaopuo, P = 0,95, uau l—e"h_>,0.95. Orciona
e_A = 0,05. (»9)

No ra6anne ¢pyHkuuu e—* Haxoaum e~3=0,05. YuutuBas, uro
GyHKIHA e~ ¥ — y6HBalollasi, 3aKJIO4aeM, 9TO HEPAaBEHCTBO (%) BHINOJ-
HAeTcs NMpH A>3, HJAH npH np=3. ChneaoBareAbHO, n=3/p =
= 3/0,01 =300. HUrtak, Hano KynHTb He MeHee 300 GHJieTOB, YTOGH BBHIHT-
paTe XoTs 6H NO OAHOMY H3 HHX.

§ 2. Npocresiwmii noTtox cobuiTmi

ITomoxom coboemuil Ha3LBAIOT NOC/JAEROBAaTeNbHOCTh COGHTHI, KOTOpHIE

Hacrilnam B cJayuafiHhie MOMEHTH BpeMeHH.

pocmedwum (nyaccoHoecxum) HasSHBAIOT NMOTOK COGHITHHA, KOTOpPHA
o6aanaer CAefylOIMHMH TPeMsi CBOACTBAMH: CTAHOHAPHOCTBHIO, «OTCYTCT-
BHeM mocJ/eAefiCTBHA» H OPAHHAPHOCTHIO.

Ceoildcmso cmayuonaprocmu COCTOHT B TOM, YTO BEPOSTHOCTb MOSIBJIE-
HHR R coG6HTHAi B MOGOM NpPOMEKYTKe BPeMeHH 3aBHCHT TOJBKO OT
9HcJaa £ H OT ANHTEJNbHOCTH ! TNPOMEKYTKAa BpPEeMEHH H He SaBHCHT
OT Hauajga ero orcdera. JIpyruMH cJOBaMH, BePOSTHOCTb TNOSIBJAEHHS R
COGHITHA 33 NMPOMEKYTOK BPEeMEHH MJHTEJLHOCTBIO [ ecThb (yHKUHs, 3a-
BHCSIIAs TOJABKO OT £ H £.

Ceaolicmso «omcymcmeus nociedeidcmsuns COCTOHT B TOM, 4TO BeposT-
HOCTb NOSABJIEHHA 2 COOGHTHA B JIOGOM NPOMEXYTKE BPEMEHHM He 3aBHCHT
OT TOro, NOSAB/AJIHCL HJIH He MOSABJAJNHCH COGHTHS B MOMEHTH BpPeMeHH,
NpeAUIeCTBYIOLIHEe HauyaJly pacCMaTrpHBaeMoro rInpomexytka. Ilpyrumu
CJIOBaMH, NPexLICTODHSI TOTOKAa He BJIHAET HAa BePOATHOCTH TMOfABJe-
HHSI COOHITHA B GAHXallmeMm GyAyilieM.

Ceoticmso opOunaprocmu COCTOHT B TOM, 9TO TOSIBJEHHE ABYX HJH
Gosee COGHTHR 3a MaJHA NPOMEXYTOK BpeMEHH NPaKTHYECKH HeBO3-
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MoXHO. JIpyrumMu cJoBaMH, BEPOSITHOCTH NOABJEHHA GoJiee OAHOro CO-
GhiTHA 3a MaJblli NPOMEXYTOK BpeMEeHH NpeHe6pexHMO MaJja No cpas-
HEHHIO ¢ BEPOATHOCTBIO MOSIBJEHHSA TOJAbKO ORHOrO COGHITHS.

Humencuenocmeto nomoxa A Ha3HBalOT cpejlHee YHCJAO COOGHTHHA,
KOTOpHI€ TOSIBJAIOTCS B €HHHIYy BPeMeHH.

C/AM TIOCTOSIHHAs HHTEHCHBHOCTb NOTOKa A H3BecTHa, TO BEPOAT-
HOCTb MOMBJIEHHA £ cOGHTHA npocTefillero MOTOKa 3a BpeMA { onpene-
aserca ¢opmysohi Ilyaccona Al

k.e™
pt(k)=.(?'_’)_mi__,

3ameuanune. ITotok, o6aajaomnii CBOACTBOM CTal' HOHAPHOCTH,
Ha3blBAIOT CMAYUOHAPHYM, B TIPOTHBHOM CJyuae — HeCMAyUORAPHOIM.

184. Ilokasartse, yto dopmyay Ilyaccona, onpeaeasioutyio
BEPOATHOCTb MNOABJEHHSA R COOLITHH 33 BpeMs JAJMTeNb-
HOCTbIO {

P, (k) = B0 (*)

MOXHO pacCMaTpPHBaTb KaK MaTE€MaTHYECKYIO MOjesb Ipo-
CTeHillero NoToKa CoGhITHH; APYrHMH CJI0OBaMu, MOKa3ath,
ytro ¢opmyaa Ilyaccona oTpaXaer Bce cBoiicTBa npocreii-
IIero MmOTOKa.

Pewenne. V3 dopMmyan (*) BHAHO, YTO BePOATHOCTb MOMABJEHHS
k co6LiTHI 3a BpeMs JJIHTEJIbHOCTBIO {, NPH 3alaHHON HHTEHCHBHOCTH A,
asafercst QyHKIHeRA TOAbKO %2 H {, 4TO OTpa)KaeT CBOACTDO CTalHOHap-
HOCTH mpocTefiliero MoToKa.

®dopmysa (*) He Hcnoab3lyeT HHPOPMALHMH O MOABJEHHH COOGLITHNA
N0 Hauajla pacCMaTpHBaeMOrO0 TNpPOMeXyTKa BpPEMEeHH, YTO OTpakKaer
CBOACTBO OTCYTCTBHR TNOCJEAcACTBHA.

IokaxeM, 910 paccmarpHsaeMas ¢dopMyJia OTpaxaeT CBOHCTBO OPAH-
HapHocTH. [losoxkus k=0 H k=1, HafileM BepOATHOCTb HenosBJe-
HHA COGHITHH H BEPOATHOCTb MOABJEHHH OAHOTO COOGHITHA:

Pi(0)=e™™, P, (1)=MAte™.
C.'lenona're.nbno, BE€POATHOCTb NOABJECHHA GoJiee OJHOro COGLITHA
Pi(k> 1)=1—[Py(0)+Ps(1)]=1—[e"M 4 Ate™?].

Hcnonb3yn passoxenne ¢yHKUHH e~ M
MEHTapHHIX Npeo6pasoBaHHi NOJYUHM

Py (k> 1)=(At)2/24.

CpasuuBas Py (1) u Py (k > 1), aakaiouaeM, 4T0 NMPH MaJblX 3Haue-
HHAX { BEpPOATHOCTb NOABJEHHA Gojee OAHOTO COGHTHA NpeHeGpeKHMO
Majna MO CPaBHEHH!IO C BepPOATHOCTHIO HACTYNJEHHA OAHOTrO COGLITHS,
YTO OTpaxaeT CBOACTBO OPAHHAPHOCTH.

Hrak, ¢opmyna IlyaccoHa oTpaxkaer Bce TPH cBoficTBa npocrefiuiero
NOTOKa, MO3TOMY €€ MOXHO pacCMaTPHBaTb KaK MaTEeMaTHYECKYI0 MOAeJb
9TOTO MOTOKA.

B paj)i Makaopena, nocae siae-
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185. Cpensee 9HCJO 3aKa30B TAaKCH, NOCTYNaloOWIHX Ha
AucleTyepcKkuii MyHKT B OJHY MHHYTY, paBHO TpeM. Hafitu
BEPOATHOCTL TOrO, YTO 3a 2 MHH MNOCTYNHT: a) 4YeThipe
Bbi30Ba; 6) MeHee YeTHpeX BHI30BOB; B) He MeHee vYeTHpex
BHI30BOB.

Pewmenue. Io ycacsuio, A=3, =2, k=4. Bocnoassyemcs
dopmysofi ITyaccona
(Mt)k.e—M
Py (k) =~—p——.

a) Hckomasa BepOATHOCTL TOro, 4TO 3a ABe 2 MHH NMOCTYMHT YeTHpe

prisona 64.e—¢ 1296.0,0025
e~ -0, _
Py (4) = = T =0,135.

6) Co6biTHe «NOCTYMHJIO MeHee yeThipex Bbi30BOB» NPOH3ofier, ecad
HacTYNHT OAHO H3 CJEAYIOIIHX HECOBMECTHHX coGHTHHA: 1) mocTymmniao
TPH BH30Ba; 2) NGCTYNHJO JBa FBI30Ba; 3) MNOCTYNHA OINHH BHI30B;
4) He MNOCTYNHJIO HH OAHOr0 EHI30BAa. JTH COOHITHA HECOBMECTHH, MO-
STOMY NpPHMEHHMAa 'TeopeMa CJOXKEeHHs BepPOATHOCTeA HECOBMECTHHX CO-

CHTHA:
. Pa‘(k <a4)=P’ ) +Ps(2)+ Py (1)+P3 (0)=
3.a~ e—6 |
5 3"’ 62‘; 4-8 ';’! 4e-6=e=8 (36418464 1)=
=0,0025-61 ==0,1525.

B) COOHITHAL «MOCTYNHJIO MeHee YeThlpeX EBHI30BOBY H «MOCTYMHJO
He MeHee YeTHpeX BHI30BOB» MPOTHBOMOJOXKHH, NMGITOMY HCKOMasa BepoOsiT-
HOCTb TOFO, YTO 33 2 MHIH MOCTYNHT He MeHee YeTHPEX BHI30BOB,

P(k=4)=1—P (k < 4) =1—0,1525 =0,8475.

186. Cpeanee uyucjo BH30BOB, nocrynaiomux Ha ATC
B OAHY MHHYTY, paBHO aAByM. Hafith BeposTHOCTB TOTO,
4TO 3a 4 MHH TNOCTYNHT: a) TPH BHI30Ba; 6) MeHee Tpex
BLI30OBOB; B) He MeHee Tpex BH30BOB. IIOTOK BHI30BOB Mpen-
noJiaraercs NMPOCTEHILHM.

187. oxasaTb, YTO AJA NpocTeHIIero NMoTokKa COOGHTHH

lim Pk=1) __

PmFe=n =

Y ka3anue. HcnoabsosaTh TeopeMy 0 cyMme BeposiTHocTelk mpo-
THBOTIOJIOKHBIX COGLITHIA:
Py(k=0)+Py(k=1)=1.
IpH OTHCKAaHMH HCKOMOrO Mpejiena NPHMEHHTb NpaBHJO Jlonmuraas,
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§ 3. YUmucnosbie XapaKTEPMCTHKM AHCKPETHBIX CAYHANHLIX
BenMUMH

XapaKkTepHCTHKOA cpejHero 3HaueHus cJyuyafiHoll BeNHUYHHH cay-
KHT MareMalHuecKoe OXHAaHHE.

Mamemamuqeckum oxcudarnuesm JIHCKPeTHOH cJaydafiHoOl BeAHUYHHH
HasHBAIOT CYMMY TNPOH3BeleHHil BceX ee BO3MOXHHX 3HaueHHA Ha HX

BEPOSITHOCTH:
M (X)=x1p1+ %P3+ + s+ - XD

Ecan puckperHas cayuafinas BeJHUHHA NMPHHHMaeT CYETHOE MHOXKECTBO
BO3MOKHLWIX 3HAaYeHHH, TO

on
M (X)= Y} xipi,
i=1
NpHYEM MaTeMaTHYECKOe OXKHJaHHe CYUIECTBYET, €CJH pAj B npaBol
YacTH paBeHCTBa cXOAHTCH abCOJIIOTHO.
MareMaTHuecKoe OxHaaHue o6JiafaeT CJeRyIOUIHMH CBOACTBaMH.
CeofictBo 1. Mamemamuueckoe oxcudare nOCMOSKHOL BEAUXUNB
pasno casmold nocmosHHou:
M@OC)=C

CBoficTBO 2. [Tocmoannblli MHONUMEAd MONHO GLIHOCUML 34
SHAK MAMEMANMUYEcKoe0 OXCUCAHUA:

M(CX)=CM (X).

CsoilicTBo 3. Mamemamudeckoe oxudarue npoussedenus 63aUMHO
HE3ABUCUMBIX CAYHAUHBIX BEAUXUH paauo npousgefeHur0 MamemamudecKux
oxudanull comroxumeneid:

M(X1Xg ... Xp)=M (X)) -M(X3) ... M(Xp).

CeolicTBOo 4. Mamemamuueckoe 0N UOBHUE CYMMB CAYHAUHOIX
SCAUHUN DPABHO CYMME MAMEMAMUHECKUX 0N UOGHUL cAazaeMolx:

M(Xi+Xe+ ... +Xp) =M (X)) +M(Xg)+ ... +M(Xp).

Mamemamuseckoe omcudarnue GUHOMUGABHO20 pacnpedeserus PaBHO
NPOH3BEAEHHIO WHCJAa HCMBTAaHHA Ha BePOSATHOCTb TNOABJIEHHA COOGHITHA
B OJHOM HCTIBITAHHH:

M (X)=np.

XapaKTePHCTHKAMH paccesiHHSl BO3MOXKHLIX 3HaueHHH cJayuvafiHoit
BeJMYHHB BOKPYr MaTeMaTHYeCKOro OXXHMJAAHHS CJIyXKar, B YacTHOCTH,
IHCTIEPCHST H CpefHee KBajpaTHYeCKOE€ OTKJIOHEHHE.

Hucnepcued cayvafinoi BesHUHHH X Ha3HBalOT MAaTeMaTHYECKOe
OKHAAHHE KBaJAPaTa OTKJIOHEHHR CJy4aifiHOA BEJHYHHH OT ee MaTeMa-
THYECKOTO ONHAAHHA:

D(X)=M[X—M (X))
Jucnepcuio yao6Ho BHYHCAATL HO dopmyJe
D (X)=M (X*)—[M (X))

Jucnepcua ofaajaerT caeayIOIHMH CBOACTBaAMH.
CBoficteo 1. Jucnepcus nocmosHHOU pAasHA HYAIO:

D(€)=0
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CBORCTBO 2. ITOCMORHHOUI MNOXCUMENS MONCHO BHIHOCUMS 34 SHAK
oucnepcuu, npedsapumeavto 8036e0R eco & xeadpam:

D (CX)= C3D (X).

CeoficTBo 3. Jucnepcus cymmbl He3asUCUMBX CAYHAUHBIX GeAU-
HUH pasHa cymme Oucnepcud caazaemsvix:

D(X1+Xa+... 4+ Xp)=D (X1)-+D (Xa)++:. + D (Xp)-

HAucnepcus Gunomuarbnozo pacnpedesenus paBHa TPOH3BEAEHHIO
9HCJIa HCMHTAaHHA Ha BEPOATHOCTH TMOABJIEHHA H HENOABJICHHA COOLITHSA
B ORHOM HCHBHITAHHH:

D (X)=npq.

Cpedrum Ksadpamuseckum OmxkAOHeHuesm CAydaliHON BeJIHUHHK Ha-
SHIBAIOT KBaApaTHH KOPEHb H3 AHCTEPCHH:

o (X)= VD X).

188. Hafitu maTeMaTH4YecKoe OXHJaHHE AMCKpETHOH cay-
YaiiHoH BeJHYHHH X, 33aJaHHOM 3aKOHOM pachpeAesieHHSN:

a) X —4 6 10 6) X 0,21 0,54 0,61
p 020305" p 01 05 04°

PemwmeHnne a) MaTemaTHuecKoe OXHAaHHe PAaBHO CyMMe MPOH3-
BEflcHHfi BCeX BOSMOXHLIX 3HaYeHHA X Ha HX BepOSATHOCTH:

M (X)=—4.0,2+6-0,3+4+10-0,5=86.

189. Hafith MaTeMaTHuecKoe OXHAaHHe caydafiHON BesH-
9MHH Z, eCJIH H3BeCTHH MaTeMaTHUecKHe OXHAaHusa X H Y:

a) Z=X+2Y, M(X)=5, M(Y)=3; 6) Z=3X+4Y,
M(X)=2, M(Y)=6.

Pemwenue. a) Hcnonpays cBoficTBa MaTreMaTHYeCKOTO OXHAAHHA
(MaTeMaTHyecKOe OXKHJJaHHE CYMMHI PaBHO CyMMeé MaTeMaTHYECKHX OXH-
NaHHfl cJaraeMHX; TNOCTOAHHLIA MHOXHTENIb MOXHO BLIHECTH 33 3HaK
MaTEeMaTHIeCKOr0 OXHJAHHA), ROJYIHM

M@Z)=MX+2Y)=M (X)+M@2V)=M(X)+2M (V)=
=5+4+2.3=11.

190. Ucnosb3ys cBOHCTBA METeMAaTHYECKOro OXKHAAHMHA,
JOKa3arp, uto: a) M(X—Y)=M (X)—M (YY), 6) Marema-
THYeCKoe OXHAaHWe oTkaoHenus X —M (X) paBHO Hymo.

191. uckperHas cnayvafiHas BeaHuHHa X MPHHHMaeT
TPH BO3MOXKHHIX 3HaueHHs: X, =4 C BepoATHOCTbIO p, =0,5;
x,=6 ¢ BeposiTHocTbiO p;=0,3 H X, ¢ BEPOSATHOCTBIO p,.
Ha#tu x, u p,, 3uas, uro M (X)=8.

192. JlaH mnepeueHb BO3MOXHHIX 3HAYEHHH AMCKPETHOH
chyuaiiHofi BeauuHHH X: x, =—1, x, =0, x,=1, a Taxke
M3BeCTHH MaTeMaTHUYeCKHe OXKHIAAHHA STOH BEJIMYHHH M ee
KBagpata: M (X)=0,1, M (X?*)=0,9. HafitTu BepOSTHOCTH
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P1» Pgy DPyy COOTBETCTBYIOLIHE BO3MOXKHBIM 3HAaYE€HHAM X,,
Xgy Xg.

Pewenune. INonbsyace TeM, uTO cyMMa BepOSITHOCTell BCex -BO3-
MOMHLIX 3HaueHHA X paBHa eAHHMle, a TaKXe NPHHHUMas BO BHHMa-
HHe, uto M (X)=0,1, M (X?)=0,9, COCTaBHM C/JIeAylOLYI0 CHCTEMY
TPeX JIMHEAHWX YPaBHEHHA OTHOCHTE/LHO HEH3IBECTHHX BeposTHOCTeH:

p1+pat+py=1, (—1)p40-pa+1-p3=0,1,
(—1)? p1+0%-py+12-p3=0,9.

Pewus sTy cHcTeMy, HafiileM HCKOMHE BEpPOSITHOCTH: p;=0,4,

p’=0,l, p,=0,5.

193. [laH nepeyeHb BO3MOXKHHIX 3HaYeHHH AHCKPETHOM
cayuailHol BeJaH4YHHH X: x, =1, x,=2, x,=3, a Takxe
M3BeCTHH MaTeMaTHYECKHE OXHJAHHUA 3TOH BEJMYHHH H ee
kBagpata: M (X)=2,3, M (X?)=15,9. Hafith BeposTHOCTH,
COOTBETCTBYIOI{HE BO3MOXHLIM 3HaueHHsM X.

194. B naptuu u3 10 peranefi comepKHTCS TpH HeCTaH-
aaptHeix. Haynauy oro6GpaHbl aBe peranu. Haiith matema-
THYECKOE OXHAAHHE NHCKPETHOH cayyafiHOH BeJHYHHB X —
4yHCJla HeCTaHJapTHHX JeTajied cpead JBYX OTOGpPaHHHIX.

Y xa3zaHHne. Bocnoabsonarbca pelneHHeM sapauum 17, ra. 1, § L.

195. a) [oka3aTb, YTO MaTeMaTHYECKOe OXHAAHHE YHCJA
NosiBJIeHHA COOHTHAA A B OJHOM HCNHTAHHH PaBHO BepOAT-
HOCTH p NOsIBJIEHHS cOOBITHA A.

Vkadsanue. Jluckpernas ciayuafiHas pesiHuHHa X —UHCAO MOAB-
JeHHA COOGHTHA B OAHOM HCNLITAHUH — HMEET TOJILKO ABa BO3MOMHHIX
3HayeHHs: X3 =1 (cOOhHTHE A HaCTYNHJA0) H X3=0 (coGuirHe A He
HaCTYMNHJO).

6) Ioka3aTb, 4TO MaTeMaTHUYeCKOe OXHAAHHEe JHCKpeT-
HOll csyuaiiHO# BeJHYHHB X — YHCJa MOsIBJeHHH cOOhITHA A
B n He3aBHCHMBIX HCIBITAHHAX, B KaXXJOM H3 KOTOPHIX Be-
POATHOCTb MOMABJIEHHS] COGHTHA paBHa p—paBHO NpPOH3Be-
JeHHIO YHCJIa HCNHTAaHHA Ha BEpOATHOCTb MOSIBJIEHHSA COOLI-
THA B OJHOM HCNHITaHHH, T. €. JOKa3aTb, YTO MaTeMaTH-
yecKoe oXHJaHHe GHHOMHaJIbHOTO pacnpejeneHus M(X)=np.

196. HaliTH MaTeMaTHYeCKOe OXKHJaHHE AHCKPETHOH cJay-
yaiiHOH BesHYHHH X —yYHCJIa TaKHX G6pocaHHA NATH Hrpalib-
HHX KocTeH, B KaXJIOM H3 KOTOPHX Ha JABYX KOCTAX IMO-
fIBHTCA MO OJHOMY OYKY, €CJH ofuee 4YHcaI0o OpocaHHM
pPaBHO ABAaAUATH.

Pemen ne. Bocnoansyemcs dopmyaof
M (X)=nP,



rae n—oGuiee YHCAO HCNHTAHHN g66pocamm nsaTH Kocreft); X -—uncno
NMOfIBNIEHHN HHTepecylollero Hac coOOWTHA (HAa JABYX KOCTAX H3 NATH
TIOABHTCA 1O OAHOMY OYKY) B 1 HCNHTAHHAX; P —BepOATHOCTb NMOABJAEHHA
patcMaTpHBaeMoro cOGHITHA B OAHOM HCTBITAHHH.

Mo ycnoBuio, n=20. Ocraercsi HafiTH P —BepOATHOCTb TOro, HTO
Ha TpPaHfX JABYX H3 NHYTH KOCTeR TOABHTCA 1O OXHOMY OuKy. 3Ty
BepOATHOCTb BHYHKCJAHM Mo opMyJe Depuyasad, yuHTHBasg, 4TO BepOAT-
HOCTb NOSIBJAECHHS - ORHOrO OYKa Ha rpaHH OXHOA KocTH p=1/6 H, cxe-
IOBaTeJIbHO, BEPOATHOCThL HENOABJieHHA ¢ =1—1/6=5/6:

_ 2 [1\* [5\% 5.4.5° 5¢
P"”“"")“C“'(%') . (6) “Tze 36"
HcKoMoe MaTeMaTHYecKoe OKHJAAHHEe 5 .
M (X)=nP =20-3—6—‘&- 3.

197. YcTpoAcTBO COCTOHT H3 1 3JeMeHTOB. BeposiTHOCTH
OTKa3a Jio6oro sjleMeHTa 3a BpeMsi onunita paBHa p. Hailitu
MaTeMaTHYECKOe OXHJaHHE YHCJA TAKHX ONKTOB, B KaXXKAOM
H3 KOTOpPHIX OTKaXeT POBHO /m 3JIEMEHTOB, €C/IH BCero mnpo-

u3pegeHo N onmroB. Ilpexnonaraercs, 4TO ONKWITH He3aBH-
CHMBI OJHH OT ApYroro.

Pewen ne. O6GosnauuM uepea X 4HCJAO OMNHTOB, B KOTOPHX OTKa-
KET POBHO m SJI€MEHTOB. Tak Kak ONHTH HE3aBHCHMH H BEPOATHOCTH
HHTEpeCcYiolllero Hac COGHITHA (B OXHOM OMNBITe OTKaMeT POBHO m 3Je-
MEHTOB) B STHX ONBITaX OXHHAKOBH, TO fIPpHMeHHMa ¢opMmyJa

M (X)=NP, *)

rae N —ofwee 9HCAO ONHTOB; P —BEPOATHOCTL TOro, 4YT0 B OMHOM
onbiTe OTKaKeT POBHO /1 9JIEMEHTOB.

Hafinem BeposiTHocTs P mno dopmysie Bepuynnu:

P=Cppmq=-=. (**)

IMoacrasup (**) B (*), NOAYYHM HCKOMOE MaTeMaTHUYeCKOe OXXHAAHHe;

M (X)=NCprpmgn-m,

198. Bpocaior n urpaabuux koctefi. Hafith MatemaTH-
JYecKoe OXXHJaHHe 4YHcJa TakHX OpocanHii, B KaXIOM H3
KOTOpPHIX BLINIaJIET POBHO /M IUECTEpPOK, ecJH ofilee YHCIO
Gpocannii paBHo N.

199. Bpocalor n urpanbHex kocrei. Hafitn MaremaTn-
YeCcKOe OXKHJaHHe CYMMHI 4YHCJa OYKOB, KOTOpDHE BHNAaAyT
Ha Bcex rpaHsx.

Pewenne O603naunM uepes X CyMMy 4HCJa OYKOB, KOTOpHe
BHINAAYT Ha Bcex rpaHax, uyepes X; ({=1, 2, ..., n) —4HCAO BHNABIIHX
O4KOB Ha rpaHH i-B KocTH. loraa, oueBHAHO,

X=Xi+Xs+ ...+ Xn.

MX)=M (Xi+Xs+:.. +Xp)=
=M(X)+M(Xg)+ ...+ M (Xp). *)

ChenoBartesbHO,

66



Ouesnano, Bce BeJHUHHH X; HMEIOT OAHHAKOBOE pacnpeneseHmue,
a cJlel0BaTe/IbHO OAHHAKOBHE YHCJIOBHE XaPaKTePUCTHKH H, B YacTHOC-
TH, OAHHAKOBBIE MaTeMaTHYeCKHe OXHJAaHHA, T. e. M (X))=M (X,) =
=...=M(X,).
B cuay (*) nonyunm
M (X)=nM (Xy). **

TakHM 06pa3oM, AOCTAaTOYHO BHIMHC/AHTE MaTeMaTH4YecKoe OXKHIaHHe
BeJJHUHHB X;, T. €. MaTeMaTHYECKOe OXKHAaHHE YHCJa OUYKOB, KOTOpble
MOTYT BhiRacTe Ha nepBofi kocTH. Ilaf 3Toro HanHem 3aKOH pacrpe-

JeneHus Xi:
Xy, 1 2 3 4 5 6
p 16 1/6 1/6 1,6 1/6 1/6
Hafinem M (X,):
M (X;)=1-1/6+2.1/64+3.1/64-4.1/6+5.1/61-6.1/6=7/2. (***)
IoactaBue (***) B (**), OKOHYATEJRHO MOJYYHM
M (X)=(7/2)n.

200. Otaen TeXHHYECKOTO KOHTPOJSI MPOBEPAET H3JeJaHS
Ha CTaHAApPTHOCTb. BepoATHOCTL TOro, 4TO H3henHe CTaH-
AaptHo, paBHa 0,9. B KaxaoA napTHH COJOEPXKHTCA MNATh
nagennii. Halithn MaremaTHYecKoe OXHIaHHE JHCKPETHOM
clyyaHHOH BeJIW4HHBI X —uHcJia NapTHH, B Ka)kaoH us
KOTOpPHIX OKaXeTcsi POBHO YeThipe CTAHAAPTHHIX H3AENHA,—
ecJIM npoBepKe noasiexkHT 50 naprtHii.

201. Hokasatb: 1) M(Y)=aM (X)+ b, ecin Y =aX-+b;

n n

2) M(Y)=I_Zl a;M(X,;)+b, ecan Y=‘=Zl (a;X,)+b.

202. Co6uitua A, A,, ..., A,HeCOBMECTHH H 06pa3yioT
NOJIHYIO TPyNny; BEpOSATHOCTH MOABJIEHHA 3THX COGHITHH COOT-
BETCTBEHHO pAaBHHl Py, Pgy ..y Pn- ECJIH B HTOT€ HCNLITAHHSA

.

nosiBsigerca cobuithe A, (i=1, 2, ..., n), TO HHCKpeTHas
cayvafiHas BeJH4YHHA X MPHHHMAET BO3MOXKHOE 3HaYeHHe X,
paBHOE BEpPOSITHOCTH p; NosiBiieHHs coOuithsa A,. JlokasaTs,
4YTO MaTeMaTHYECKOE OXHAaHHe CJYydaHHOH BeJIHIHHH X HMeeT
HaHMeHblIee 3HaueHHe, €CJH BEepPOATHOCTH BCeX COOHTHMH

OJIHHAKOBHI.

Pemenne. Bo3MoxHhe 3HaueHHS BeJaHYHHH X [0 YCJOBHIO
PaBHB BEPOATHOCTH p; COOWTHA A;; BepOATHOCTH BO3MOXKHOTO 3Have-
HHA p;, OYEBHAHO, TaKXe paBHa p; Takum oGpaaoM, X HmeeT caepyio-
uiee pacnpeaesieHHe:

X pi Ps v+ Pa
P P1 Ps s:¢ Ppn
HafizemM MaTeMaTHuecKoe OXHAaHHe X:
M X)=pi+pi+...+p;. ™



PaccMaTpHBaeMbie cOOHTHA 06pasyioT NOAHYIO Fpynny, NoToMy pyi+ps+

+oetpp=1.

Hs audpdepeHuHANLHOrO HCUHCAEHHA H3BECTHO, 4YTO €CNMH CyMMa
HE3aBHCHMHX NepeMeHHHX NMOCTOAHHA, TO CyMMa KBaApaToB STHX nepe-
MeHHHX HMeeT HaHMeHbllleeé 3HaYeHHe B CJydae DaBeHCTBa NePeMEeHHBIX.
INpuMeHHTeNBHO K paccMaTpHBaeMOR sajiade STO o3Hauaer: cymma (*),
T. e. MareMaTHYecKoe oXkHAaHHe M (X), HMeeT HaHMeHblliee SHavYeHHe,
€CJH BepOSATHOCTH BCeX COOHITHH, o6pa3yloiiHX MOJHYIO TIpynny, pasHu
Mexjy coloff, uTo H Tpe6OBaNAOCh AOKa3aThb.

203. doxasaThb, 4TO MaTeMaTH4YecKoe OXHIaHHE JHCK-
peTHOH ciyualtHOH BeJHYMHH 3aKJ/IOYEHO MEXKAY HaHMeHb-
LIHM H HaHGOJILLINM €e BO3MOXHBIMH 3Ha4YeHHSIMH.

Pewmenne. Ilycte X —auckperHas cayualtHasi BeJHuHHA, 3ajaH-
Hasg 3aKOHOM pacupefiesieHHS:

X X1 X3...%n
P Pi Ps---Pn

OGo3HayuM HaHMeHbluee H HaHOOJblUIee BO3MOXKHBIe 3HaueHust X COOT-
BeTCTBeHHO depe3 m H M. Torza

M (X)=x1p1+ %P2+ ... + XnPrn < Mpy +Mp3+ ... +Mpp=
=M (P1+ps+ ... +pa)=M.
Hrax,
MX) <M. *
AHaNOrHYHO JIerKO BBIBECTH, U4TO

M(X)=m. **

O6renunan (*) v (**), OKOHuYATEJBHO NOJAYYHM

maM (X) < M.

204. IuckpeTtHasa cnydaliHas BeJHYHHa X NpPHHHMaeT &
NOJIOXKHTEJbHHX 3Ha4YeHH# X,, X;, ..., X, C BEPOSATHOCTSAMH,
pPaBHLIMH COOTBETCTBEHHO py, p,, ..., P,. Ilpeanonaras, uro
BO3MOXKHBIE 3Hau€HHs 3aMNHCcaHH B'BO3pacTaiolleM nopsjxe,

JAOKa3aTtb, 4TO .
MY
lim W Xge

n=>®
PeweHne. [IpunnMas Bo BHHMaHMe, YTO

P(Xr+1=x}")=P (X=x)=p; n P (Xn=x})=p;,



NoNy4HM .
M (Xn+1) A T T M T TR T
im A TR 3 =
neo M(X")  nsw  Alpi4-...+xR_1Pr—1+XhP2

n+1 x_l)'H'l. P1 (xk—l)'H'l_ Pr~1 J
—lim xk pk[(xk TR T ps 1! _
oo n - n _ -
o BT R () B

Pk
2 ym (£)" 22 pim (2e=2)" 1

Pkn-wso \Xx n-o Xg

B jim (’2)".;_... FPE=1 yim (""‘1)"-{—1 ’

Prneso \ X Pk n-e Xx

=xk

Tak Kak N0 yCJOBHIO BO3MOXHble 3HaveHHsa X 3anmHcaHW B BoO3pac-
TaiouleM nopAake, T. e. X; < xg (=1, 2, ..., k—1), 10

lim (’i)"“.:o w lim (ﬁ)”=o.
Xk

n-»o neo \ X
CaenoBaTe/ibHO,
M (Xn+1)
lim =

A M (XA K

205. [Joka3aTbh, 4TO €CJH caydalHble BeJHYHHH X, X,,
v+, X, He3aBHCHMBI, IIOJIOXKHTEJILHH H OAHHAKOBO pacrpe-

JeJieHbel, TO
X1+X3+...+Xn n’

Pemen ne. BeeneM B paccMOTpeHHe CJyuailHHe BeJHYHHH
Xi Xs
Y = Y == co ey Y =
TX Xt X X Xt X "
= o Xn . )
Xi+Xat... +Xn
3ameTHM, YTO 3HaMeHaTeJH STHX ApoSeR He MOryT OLHITh PABHLIMH HYJIO,
NOCKOMBKY BeJHuHnn X; (i=1, 2, ..., n) nojoxureapHH.
Ilo ycnoshio, BeqHuHHE X; ONHHAKOBO pacnpefesieHH, NOITOMY H
BeJHUHHH Y ; Takyke OAHHAKOBO pacnpejefieHH H, C/AeOBATENbHO, HMEIOT

OJHHAKOBLIe YHCJ/IOBHE XAPaKTePHCTHKH, B YaCTHOCTH, OXHHAKOBLIC Ma-
TeMATHYECKHE OXHAAHHA:

MY )=MYs)=...=M(Yy). **
Jlerko Buaern, 4ro Yi+Ys+ ... +Y,=1, caenosareanHo,
MEi+Ys+...+Ya)=M1)=1.

MareMaTH4eCKOE OXHJAAHHE CYMMBl DaBHO CyMMeé MAaTeMaTHYeCKHX OXH-
IaHHR cJaraeMbiX, NOSTOMY

MYD)+MY)+...+ MYz =1

B cuay (**) umeem nM (Y;)=1. Orciona M (Yy)=1/n.
YuutnBas (*), OKOH49aTeJLHO NOAYIHM

M x| =7
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206. JlokasaTbh, 4TO €c/IH cjay4yafiHne BeJHUHHH X,, X,,
X3 X4 Xy HE32aBHCHMH, ‘IOJIOKHTE/IbHH H OJRHHAKOBO pac-
npejesieHn, TO

M[ X1+X,+X. ]==-§-
X1+ Xs 4 Xs+ Xe+ X

5

Y ka3 aHHue. [IpeacraBute Apobe, CTOAWYI0 NOR SHAKOM ua'reua-
THYECKOTO OXMHAAHHA, B BHAE CYMMH TpeX apobefi H BOCHOJB30BATLCH
pewieHHeM 3aaayH 206.

207. HaiiTh MaTeMaTHYeCKOe OXHIaHHe JHCKPETHOH cJy-
yaiiHolt BesuuyHHH X, pacnpezneseHHol no sakony I[Iyaccona:
X 0 1 2 ... k ...

A S Ake—2
P e T R TR

Pemenne. [lo onpeleneHHI0O MaTeMaTHUYeCKOrO OXHAAHHA IAA
c/yuasi, KOrAa. YHCJO BO3MOMHBIX anaqeﬂnn X eCTb cCueTHOe MHOXECTBO,

ke—A

S It

YuurtHBag, uto npu A=0 nepnuﬁ 4jleK CYMMH paBeH HYJIO, NpH-
MeM B KaueCTBe HaHMEHbUIETO 3HaUYeHHS R emmuuy

_ Ake—A — et Ak-1
M (X)= Z k=1 k(R—1)1 Z(k—l)l
TNonoxus k—1=m, noayunm
M (X)=he-> Z A=

m—o
B
IIpHHHMaR BO BHHMaHHe, 9TO Z—-——e’v OKOHUATeJbHO HMeeM
m=0
M (X)=A.e-h.er=A.
Hrak,
M (X)=A,

T. e. MaTeMaTHYecKOe OXMHMAaHHe pacnpefeneHHs [lyaccona pasHo napa-
METPY 9TOr0o pacnpefie/leHHs A.

208. CiuyuaifiHble BeJHYHHH X H Y He3saBucHMH. Hafitu
AHcnepcHio cayualHof BeaHyuHH Z=3X-+2Y, ecau us-
BecTtHO, 4T0 D (X)=>5, D(Y)=6.

Pemenne. Tak xak Beanuunol X H Y He3aBHCHMH, TO HE3aBH-
CHMH TaKXe H BeJHuHHH 3X u 2Y. Hcnoabsys cBoficTBa AHCNepCHH
(aMcnepcHA CyMMH He3aBHCHMBIX CJAYWaflHHX BeJHUHH paBHa CyMMe

AHcRepchR c/araeMbiX; NOCTOSHHHA MHOXKHTE/Nb MOXHO BHIHECTH 3a 3HaK
ZMCTiepCHH, BO3BeAst ero B KBajapar), MOJNYyYHM

D (2)=D (3X+2Y)=D B3X)+D (2Y) =9D (X)+4D (¥)=9.5+4.6=69.
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209. Cayuyaiinbie BesnuuHbl X u Y He3daBucumbl. Haiitn
AMCNEpPCHIO cJaydyalHOH BeauyHHh Z=2X-+-3Y, ecau Hs-
BecTHOo, ut0 D (X)=4, D(Y)=35.

210. Haiitu aucnepcHio H cpeaHee KBajpaTHYecKOe OT-
KJIOHEHHe AHCKpeTHOH cJy4ailHoH BeJHYHHbI X, 3ajaHHO#
8aKOHOM pachnpeae/ieHun:

X —5 2 3 4
P 0,4 0,3 0,1 0)2
Pemenmne. ﬂHC“epCHIO MOXHO BHYHCJHTL HCXOAA H3 €e ompeje-

JIeHHSI, OJHAKO MBI BoCnoJib3yeMmcs ¢opMmyJsioft
D (X)=M(X*)—[M(X)]*,

Kotopas OnicTpee BeleT K UEJH.
- Hafinem MmaTemaTHyeckoe oxxuiaHue X:
M (X)=—5.0,4+42-0,3+43.0,14-4.0,2=—0,3.

Hanumem 3aKOH pacnpene.nenuﬁ X’:

X 25 4 9 16
p 0,4 0,3 0,1 02

Hailinem matemaTHyeckoe OxHjAaHHe X2:

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

HaifigeM HckoMylo aucnepcHio:

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

HaﬁneM HCKOMO€ cpejlHee KBAaJAPAaTHY€CKOE€ OTKJIOHCHHe:

6 (X)=V¥VD(X)= V15,21 =3,9.

211. Hafitu gucnepcHio H cpeaHee KBaJapaTHYeCKoe OT-
KJOHEeHHe OHCKPETHOH cJay4yahHOH BeJHYHHB X, 3aZaHHOM
8aKOHOM pacrpenejeHHs:

a) X 43 51 10,6, 6) X 131 140 160 180.

p 0,2 0,3 0,& p 005 0,10 0,25 0,60

212, JluckpetHas cay4yalHHas BeJHYHHa X HMeeT TOJbKO
JiBa BO3MOXHBIX 3HaYeHHA X, H Xx,;, NpPHYEM paBHOBEPOSAT-
Hbix. Jloka3aTb, YTO AUCNEpCHA BeJHYHHH X paBHAa KBaA-
paTy NoJypasHOCTH BO3MOXHBIX 3Ha4YeHHH:

Dx)=[275]"

Pemenne. Hafizem maTemaTHuecKoe OXHAaHHe X, yuuTHBad,
470 BEPOSAITHOCTH BO3MOXHEIX 3HAYeHH#l X; U X paBHBl MeXAy coGoli u,
CAefloBaTe/IbHO, Ka)/as H3 HHX paBHa 1/,

M (X)=x1-(1/2) + x3-(1/2) = (x4 xa)/2.

Hafinem MaTeMaTHuecKoe OxujaHHe X3:

M (X2)=x3.(1/2) + x3-(1/2) = (*} + x3)/2.
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Hafizem gucnepcuio X:
3

2 2 —_—.18

D(X)=M (x)—M =242 [fal’_[hon)’,

213. Hafith aucnepcHio AMCKpeTHOR caydafiHOH BeJu-
YHHB X —vyHcaa nosiBJieHHA cOOHTHA A B NATH HE3aBHCH-
MBIX MCNBHITAHHSAX, €CJH BepPOSITHOCTb MOSBJEHHS COOLITHA A
B KaXJOM HMcnhTaHHH paBHa 0,2.

Pewmenne. Jucunepchs dHcaa nossjeHHR COGHTHA B He3aBHCHMBIX
HCNLITAHHAX (C ORHHAKOBOA BEPOATHOCTHLIO MOABJIEHHA COOHITHA B KaX-
XOM HMCTHTAaHHH) PaBHa NMPOH3BEAEHHIO YHCJAA HCNKWTAHHA Ha BeposATHOC-
TH MOABJICHHS K HENMOSIBJAEHHA COOGLITHSA:

D (X)=npq.
ITo ycaoswo, n=5; p=0,2; ¢g=1-—-0,2=0,8.

Hckomas aucnepcus

D (X)=npq=5.0,2.0,8=0,8.

214. Hadfitu aucnepcHio JAHCKpPeTHOH cjaydyafHOH BeJHYH-
Hl X —4YHCJla OTKa30B 3JleMEHTa HeKOTOpOro YCTpofcTBa B
JECATH HE3aBHCHMBIX OMNBITaX, €cJH BEPOSTHOCTb OTKasa
3JieMeHTa B KaxKJioM omnuite pasHa 0,9.

215. Hafith pHcnepcuio auckpeTHolt cayuaiiHO# BeJH-
YHHB X —4HCJa NOsABJEHHH coOniTH A B ABYX He3aBHCH-
MbIX HCMBITAHHAX, €CJH BEPOATHOCTH NOSIBJEHHS COOBLITHA B
3THX HCNBITAHHAX OXHHAKOBH W H3BEeCTHO, 4yTo M (X)=1,2.

PeweHnHne. [lepBuft cnoco6. BoamoxHble 3HaueHHS] BeqHYH-
HH X TakoBH: x;=0 (coOHTHe He NOABHJAOCL), X¥3==1 (cOOLITHe moO-
SIBHJAOCH OAHH Pa3) H X¥3=2 (coO6hiTHe MOABHJOCL ABa DPa3a).
HafireM BepOSTHOCTH BO3MOXHLIX sHaueHH#t mno dopmyJse Bepuyaan:
Ps©)=g% Ps(1)=Cipg=2pg; Ps(2)=p"
Hanunmem sakoH pacnpepesenus X:
BO3MOXHBIe 3HayeHHs O 1 2
BEPOATHOCTH q® 2pq p
Hafipem M (X):
M (X)=2pq+2p*=2p (94 p) =2p.
B cuay ycaosua M(X)=1,2, 1. e. 2p=1,2. Orciona p=0,6 u, cae-
BoBarejbHo, ¢==1—0,6=0,4.
Hcxomass pHcnepcHs
D{X)=npq=2-0,6.0,4=0,48.

Brtopo#i cnoco6. Bocnoabayemca d¢opmysok M (X&: np.
ITo g'c.nonmo, M((X)=1,2; n=2. Caepomraressno, 1,2=2p. Orciona
p=0,6 H, sHayuTt, ¢=0,4.

Hafizem HCKOMYIO JHCIEPCHIO

D (X)=npq=2-0,6-0,4=0,48.
Pasymeetcs, Bropofi cnoco6 OnicTpee BefeT K LE€JH.
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216. Ha#itH aucnepcHio AHCKpeTHOH cJiyualiHOM BeJIHYH-
HH X-—vuucjia mosiBJIeHHA coOhITHA A B JBYX He3aBHCH-
MBIX HCNBLITAHHSAX, €CJIH BEPOSATHOCTH MNOSIBJEHHS COOLITHS B
3THX HCNLITAHHAX OJHHAKOBHI M H3BecTHO, uTo M (X)=0,9.

217. IlpoH3BoAsAiTCA HE3aBHCHMble HCNHTaHHSA C OAHMHA-
KOBOH BepOSITHOCTBIO MNOABJEHHA COOHTHA A B KaXIoM
HeneTaHHH. HaliTH BepOATHOCTH MOABJIEHHA COGHTHA A, ecJH
AHCMEPCHA YHCJIA NOABJEHHH COGLITHS B TPpeX He3aBHCHMBIX
HCNHITaHHAX paBHa 0,63.

218. [IuckpeTHas chayvaiHas BejWuHHa X HMeeT TOJIBKO
ABa BO3MOXHHIX 3Ha4Y€HHA: x; H X, NpHuUeM x, > x,. Bepo-
ATHOCTH TOro, u4ro X MNpHMET 3Ha4YeHHe Xx,, paBHa 0,6.
Haiith 3axoH pacnpepneseHHs BeJHYHHH X, €CJH Marema-
THYECKOE OXXHAaHHe H JHcnepcHs H3BecTHH: M (X)=1,4;
D(X)=0,24.

Pemwenne., CymMma BepofiTHOCTEA BCeX BO3MOXKHHX 3HaueHH#
RHCKPeTHOA cayuaRHOA BeJHUHHB paBHa €RHHHUE, NOITOMY BEPOATHOCTb
Toro, 4ro X npHMeT 3HaueHHe Xz, paBHa 1—0,6=0,4.

HanuweM 3akoH pacnpegesieHHs X:

X Xy Xa
p 06 04 *
IlJ]H OTHICKAaHHA X3 H Xg HAalO0 COCTaBHTh ABa yPaBHEHHKHA, CBHA3bIBAIO-

mHe STH YHCJAA. C sgroli ueasio BLIPa3HM H3BeCTHHEe MaTEeMaTHYECKOe
OXHAAHHE H AHCNEPCHIO uyepe3 X; H Xj.

Hafinem M (X):
M (X)=0,6x;+0,4x,.
Mo ycaosuwo, M (X)=1,4, caegosareasHo,
0.6X1+0.4Xg=l,4. **)

O}lHO ypaBHeHHe, CBs3blBalollee Xy H Xa, [OJYY€HO. Oaa To1r0 4TOOH
NoNyYHTb BTOpO€ ypaBHeHHE, BLIPAa3HM H3BECTHYIO AHCHNEPCHIO uepes x,;
H Xa.

HanHwem 3akoH pacnpeneseHua X2

X2 £ i
p 0,604
Haitnem M (X2):
M (X?)=0,6x7+0,4x3.
Halinem ancnepchio:
D (X)=M (X?)—[M (X)]?=0,6x]+0,4x2—1,42.

MNoacrasnss D (X)=0,24, nocse sJeMeHTapHbix mnpeoGpasoBanufl
noNy 4MM

0,6x1 +0,4x3=2,2. ***)
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O6venunsan (**) H (***), HMeeM CHCTeMy ypaBHeHHf
0,6xi+40,4x3=1,4,
{ 0,6x3+0,4x3 =2,2.
Pewus sty cucTemy, HafifeM JABa peuleHHs:
xi=1; x3=2 u x;=1,8; x,=0,8.

o ycsoBHIO X3 > X1, TNO3TOMY Sajaue YAOBJETEOPSAET JHIIL MeEpBoe
y 2 1 y
pewenne:

x=1 x3=2. (****)
INoacrasue (****) B (*), MONyYHM HCKOMBHIA 3aKOH pacnpejeneHus:

X 1 2

P 0,6 0,4

219. uckpetrHas caydafiHas BeJHYHHA X HMeeT TOJib-
KO JBa BO3MOMXHBIX 3HaueHHA: X, H X,, NpHUeM x; < X,.
BeposTHocTb TOro, 4uro X npHMer 3HayeHHe x,, paBHa 0,2.
Hafith 3akoH pacnpegeneHus X, 3HasA -MaTeMaTHYeCKoe
oxupanve M (X)=2,6 u cpejHee KBaapaTHYeCKOe OTKJIO-
HenHe o (X)=0,8.

220. IuckperHas cayuyaliHas BeqHYHHa X HMMEET TOJILKO
TPH BO3MOXHBIX 3Ha4YeHHs: x;=1, X, H X;, NpHueM X, <
< xy < x,. BeposiTHOCTH TOrO, 4TOo X NpHMET 3HAYEHHSN X
H x, cooTBercTBeHHO paBHHW 0,3 M 0,2. Hafith 3akon pac-
npejfeseHHs BeNUYHHH X, 3Hasi ee MaTeMaTHYeCKoe OXMJIa-
HHe M (X)=2,2 u gucnepcuio D (X)=0,76.

221. Bpowmenn n urpaabHuX Kocteli. HafiT gucnepcuio
CYMMBl YHCJIa OYKOB, KOTOpPHI€ MOTYyT NOSIBHTbCS Ha BcCeX
BHINABUIUX TI'pPaHfX.

Pemwenne. O6o3naunm uepes X ZRUCKPETHYIO cCJaydaRHyIO Besn-
YHHY —CYMMY YHCJIa OYKOB, KOTOpHe BHIMAaAyT Ha BCeX TIpaHsX, uepe3
X; (i=1, 2, ..., n)—4HuCIO OYKOB, BHNABIUHX HAa TIpaHH i{-B KOCTH.

Toraa
X=X;+Xe+...+Xp.

OueBHAHO, BCe BEJIHYHHH X[ HMEIOT OAMHAKQBOE pacnpelesceHHe,
CcJeA0BaTeJNbHO, OJHHAKOBHE YHCJIOBHE X3PAKTEPHCTHKH H, B 4aCTHOCTH,
OJAHHAKOBbLIE AHCNEPCHH, T. €.

D (X)) =D (Xs)=...=D(Xp). ™

Tak xak paccmMaTpuBaeMmbie cayuafiHple BeTHYHHB HE3aBHCHUMH, TO
ANCTIEPCHfl HX CYMMB PaBHAa CyMMe AMCNEpPCHR cJaraeMhlx:
D(X)=D (X1+ X3+ ... +Xz) =D (X1)+ D (X3)+ ...+ D(X,).
B cuay (*) noayumm
D (X) =nD (X,). **

Takum o06pasom, AOCTATOYHO BHIYHCJAHMTBL AHCNEPCHIO cayyafiHofi Be-
JIH9HHN X;, T. €. JHCTIEDPCHIO YHCJIa OYKOB, KOTOpHe MOTI'YT BHINAcTh HA
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eneppoil» KocTH. Chrenaem sto. Hanumem 3akoH pacnpesesenus X;:
Xq 1 2 3 4 5 6
P 1/6 1/6 1/6 1/6 1/6 1/6
Hafinem M (X,):

1 1 1 1 1 1 7
M (X])‘-:l . -g-+2 . -6-+3 . —6-+4 . -6-+5 . F—[—G . —6—=?-

Hanuwem 3akon pacnpeneienus Xi:
Xt 1 4 9 16 25 36
p 1/6 1/6 1/6 1/6 1/6 1/6
Hafinem M (X1) u D (Xq):
M(xH=1 ...'.+4 . ._l.+9 . .l.+ 16 - .l.+25 . .l.+3s A9
6 6 6 6 6 6 6’
D (X1) = M(X1)—[M (X1)]* =91/6 —(7/2)? =35/12. ***

Hafizem HCKOMYIO AMCNEPCHIO, AJIA 4Yero NOACTaBHM (***) B (**):
D (X)==(35/12) n.

222*. BepoATHOCTD HACTYIJIEHHSI COOHTHS B KaXKAOM
uenuiTaHuH paBHa p (0 < p < 1). UcnHTaHus npousBoasaTcs
IO TeX nop, Nnoka coOuniTHe He HactynHr. Hafitu: a) mare-
MaTHYeCKOe OXHJIaHHe NHUCKPETHOH cJy4YaHHON BEJHUMHBI
X —uHCc/la HCNHITAHHWHA, KOTOpHie Hajf0 NPOH3BECTH A0 MOAB-
JeHus coObITHA; 6) AHCMEPCHIO BeJMYHHH X.

PeweHn ne a) CocTaBHM 3aKOH pacnpeflefieHHs BeJHUYMHH X —
uBCJla MCNHTaHHA, KOTOphle HaA0 NPOH3BECTH, NOKa COGHITHE HE HACTYNHT:

X 1 2 3 .. Rk ..
p P aqp qp ... q*1p... *)

3nech ¢ =1-—p-—BepPOATHOCTD HENOABJEHHA paccCMaTPHBaeMOro coGH-
THA.
Hafinem M (X):

M.(X)=l-p+2-qp+3-q’p+---+k-q“l“p+-.-l= :
= 2 k-1 T f) o cm—— T e—,
=p(14+2943¢*+ ... +kg*-14...)=p T——r 7 7
Hrak, M (X)=1/p.
MosacHeHnue. [lokakem, uto 1 2943924 ...+ kgt=2 4., .=
=1/(1 —¢q)% Tak Kak 0 < ¢ < 1, T0 cTenennofi psAR (OTHOCHTEJbLHO q)
S=149+¢*+...+¢*+...=1/(1—¢q)

MOXHO mNouJeHHO AnddepeHUHPOBATL H CYMMa NPOH3BOAHHIX UJIEHOB
pAAa paBHa NMPOH3BOAHOMi OT CyMMH psja, T. €.

S§'=1+4+29+3¢+ ... +kg*~14 ... =1/(1—4%. **
6) Bynem HckaThb AucnepcHio BeanuHHwn X no ¢opmy.e
D (X)=M (X*)—[M (X)]*
YuurnBan, uto M (X)=1/p, nonyuum
D(X)=M (X*)—1/p* (***)
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Ocraerca nafiru M (X%). Hanuwem 3axon pacnpesenennsa X%, ucnoao-
ays pacnpepenenne (*):
X2 13 22 31 ., R ...
P p gp g% ... q*1p...
Hahpgem M (X3):
M(X¥)=13.p42%.gp+3%q*p+ ... 4-K2.qF~1p{ ... =
=p (12422943292 ... k2 .gk-14 .. )=
—p. 144 =p . 1+(d—p)_2—p
(1—gq)? p® p?

M (X?) = (2—p)/p*. ***)
HaRzem nckoMylo AHCnepcHio, s uero nopacraBuM (****) B (**%):
D (X)=(2—p)/p*—1/p*= (1 —p)/p*.
INNToacuen ne. IlokaxeM, 4To
134 2%.94 3% ... 4 R3.gk-14-...=(14-9)/(1—q)>

HeficTtBuTEeAbBHO,
q

§ (13420 4333 4. B3gh=3 .. )dg=

Hrak,

=[g+29*+3¢3+ ...+ kgt4...18=
=q (14294394 ... 4 kgh-14...)=q/(1—q)* [cm.(*")].

Huddeperuupys obe wacTH paBeHCTBa NO ¢, MOAYUHM
134234 3%+ ... 4-A%E-14 ... = (14-q)/(1—¢q).

223. IlpousBoaATCA MHOrOKpPaTHhIE HCNKHTAHHA HEKOTO-
poro sJjieMeHTa Ha HaJeXHOCTb JO TeX MOp, MOKa SJIEMEHT
He oTkaxer. HafiTu: a) maTeMaTHueckoe OXHOaHHE AHCKpeT-
HORt CaydaffHO BeJMYHHB! X -—YHCJIa ONLITOB, KOTOPHE HAAO
npouspecTdH; 6) aucnepcHio X. BeposTHOCTb oTKasa sJje-
MeHTa B KaxjaoM onnre paBHa 0,l.

Y xasanHe. Bocnonbsosatbes pesyanTaTaMn sagaun 222.

224. Jloxasartb HepaBeHCTBO M [X—(x;+ x,)/2]* = D (X),
rae x; M x,—Jnolue  ABa BO3MOXHLIX 3HAYEHHA CJyvafinoft
BeJHYHHH X.

Pewmenne. 1) OonyctuuM, uto (x;+ xx)/2=M (X). Toraa
x;—x3]83
M [X~—2—-!] =D (X). ™
2) HonycruM, ato (x;+%x)/2 # M (X). Iloxamem, 4TO B STOM CayHae
M [x—-iztﬁ!_]' > D(X).
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IlpeoGpasyeM JneByi0 4acTb HepaBeHCTBa, HMCNOJAb3YA CBOACTBA Ma-
TeMaTHYECKOroO OMXHAaHHUA:

M [x_ﬂ;;ﬁt]'=m (xa)_gﬂ_‘é:f! « MX)+ [ﬂ‘_gﬂ]',
Buiuntan # npuGasass [M (X)]? s npasoft vacTH paBeHCTBa, NONYyUHM
M [x_:‘%i‘_&]LD(xH [M X) —-i"—";f—"]' >D(X). (**

OGveaunns (*) H (**), OKOHYATENLHO HMeeM
M [X —(x;+ xx)/2)* = D (X).

225. JlokasaTb, YTO eCJH caydafiHas BeJuunHHa X HMeeT
HaWMeHbillee H HauboJiblilee BO3MOXKHblE 3Ha4YeHHsda, COOTBeT-
CTBEHHO paBHble @ H b, TO aucnepcHs 3ToON cJyuafiHoil Be-
JHYHHBl HE€ IIpEeBLILIAET KBajpaTa IIOJYPA3HOCTH MeXAay
3THUMH 3HaAYCHHSIMH!:

D (X) < [(b—a)/2]*.

Pewenne. Bocionb3yemcsi HepaBeHCTROM (CM. 3anavy 224)

D (X)< M[X—(a+b)/2]. *)

Jokaxem Tenepb, 4TO

M[X—(a+b)/2]* < [(b—a)/2]®.
(Orcropa ® #3 (*) creayeT crnpaBeAJHBOCTb AOKa3blBAaEMOI'0 HepaBeHCTBa.)
C sToft Lenblo npeobpalyeM MaTeMaTHHeCKoe OXHAaHHe:
Mb—a)/2]*=M[X—(a+b)/2+ (b—X)]*=
=M[X—(a+b)/2]*+ M [(b—X) (X —a)].

Bropoe csaraemoe npaBof YacTH paBeHCTBA HEOTPHIATENBHO (3TO
cnenyeT M3 TOro, 4To b—Haunboabiuee H a—HaHMeHbLUee BO3MOXHKIE
3HayeHun), NMOITOMYy MNepBOE CjaraeMoe He NpeBbllaeT BCefl CyMMBL

M[X—(a+b)/2]1* < M [(b—a)/2).

YuyuThiBafd, YTO MaTeMaTHUeCKOoe OXHIaHHe I[OCTOSIHHON BeJHYHHK
paBHO caMofl NOCTOAHHON, OKOHYATEJBHO NOJYYHM

M[X—(a+b)/2) < [(b—a)/2]%.
226. Jloka3aTb, 4TO e€CaH X H Y —He3aBHCHMbIE Cayyali-
Hble BEJIMYHHBI, TO
D(XY)=D (X)-D (Y)+n*D (X)+m*D (Y),
rae m=M((X) u n=M(Y).
PeweHne. [To dopmysie ANA BHUYHCIEHHA AHCNEPCIHH
D (XY)=M [(XY)*]—[M (XY)}2.

YuyurniBasg, 9410 X # Y — He3aBHCHMbIE BeJIMUHHBH H, CJAeJOBaTesbHO,
X?* u Y? Takxe He3aBHCHMB H UYTO MaTeMaTHYeCKOe OXHJaHHe IpOH3Be-
NeHHN HE3aBHCHMBIX CJAyYafHHIX BeJIHYHH PaBHO NPOH3BEACHHIO HX MaTe-
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MaTHYECKHX OXKHAAHHA, NOJYyUHM
D(XY)=M[X2.Y3|—[M(X)-M({Y)]®=
= M (X% M (Y?)—m?n2. ®
To onpeaenensio AUCHEPCHH,
D(X)=M(X2%)—m3, D(Y)=M (Y?)—n?s.
M (X*)=D(X)+m? M(Y?)=D(Y)+n™ *)
[Toacrapus (**) B (*), nocae ynpoueHnA OKOHYATENBHO HMEeM
D(XY)=D(X) DY)+ n?D (X)+m3D ().

227. Hafith pucnepcHio RHCKpPeTHOH cJayvaiiHoii BeJH-
yuHR X, pacnpefiejieHHOR no 3akoHy Ilyaccona:

X 0 1 2 k
P e-* Ae-M1l Ate-M2l ... Ake-MEl ...

Pemen ne. Bocnoabayemcs dopmyaof
D (X)= M (X3)—[M (X)]*.
Tak xax M (X)=A (cM. 3apauy 207), 10
D (X)=M (X2)—A2. ®

Hanuwem pacnpene.neﬂue cayuaftHoft BeAHuHHH X%, yuHTHBas, 4TO
BEpPOATHOCTE Toro, 9ro X? npuMer 3HaueHHe A3, paBHa BEpPOATHOCTH
Toro, uto X TNpHMeT 3HaueHHe R (3TO cJefyeT H3 TOrO, 9TO BO3MOXHLIE
sHaueHusi X HeOTpHUATENbHH):

Xs 0 12 23 3
P e* ae~M1t areM2t ... Ake~ M L,

Hafigem MaTemarHuecKoe oXHiaaHHe X2:

Ak
zl

Orciona

M (XY= 2 &
k=0

YuutniBag, uto npH k=0 nepauiil uJeH CyMMH paBeH HYJIO, NOJYYHM

kAke™ Ak—-1g—?
M(x”“k;k’ —kz-l"k(k—l)l"" Z" “G—10)1
Ak~ 1e—l

Monoxns k—1=m, ameem
@®

o Ame = Ame =2
M(x')=k[”.:‘__‘_°"*‘ ——+ 2 ]
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INprHHMasn BO BHHMaHHe, 4TO

=M
Z ml"’e =A (cM. 3apauy 207),

m!
m=0
ilme =°AZ—_e A'=l,
HMeeM m=0
M (X2)=AA-41)=AA. **)

Hoxcrasum (**) B (*):
D(X)=(A34+A)—A2=A.

Hrak, pucnepcus pacnpenenenus IMyaccoHa pasHa napamerpy A.

§ 4. TeopernueckMe MOMEHTH

Havasvnoim somernmons nopsoxa k cnyqanﬂon BeJHYHHBE X HasnBaloT
MaTeMaTHUeCKOoe OXHJaHHe BeJHYHHH XX;

ve=M (X*).

B u4acTHOCTH, Hawa/bHHIi MOMEHT MepPBOro MOPAAKA paBeH MareMa-
THYECKOMY OMKHIAAHHIO:
vi=M (X).

Llenmparonoim momenmom nopadxa k caydafiHol Beaumunnw X Ha-
3HBAlOT MAaTeMaTHYeCKOe OXHJAaHHe BeJHUHHH [X — M (X))*:

pre=M [X —M (X)]*.
B QaCTHOCTH, ueH'rpaanuﬁ MOMEHT Mepsoro rnopfika paBeH HYJIO:
m=M [X—M (X)] =0;
ueH'rpa.anuﬁ MOMEHT BTOpPOro nopsaxKa paBeH AHCMEPCHH:
pa =M [X —M (X)]* =D (X).
Ll.eH‘rpa.anue MOMEHTH ue.necoo6pa3uo BLIYHCANATh, HCNONAL3YHA cpop-
MyJIHl, BhipaxKamwuine neHrpaJibHole MOMEHTH 4Yepe3 HadaJibHHe:
pg="3 —i,
p.3=v3—-3v1v,+2vf,
Bg=Vg—34vv3 I 6v’1v, —3vi.
228. luckperHas cayuafiHas BejH4YHHa X 3ajjlaHa 3aKo-
HOM pacnpefesieHHs:
X 1 3

p 04 0,6

HafitH HavaJIbHEle MOMEHTH IHepBOro, BTOPOTO H TPeThero
NopsAKOB.
Pewenne. Halinem HauaapHHfI MOMEHT nMepBOro Mopsapaxa:

vi=M(X)=1.0,4-+3.0,6 =2,2.
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Hanuwem 3aKOH pacnpenesieHHsI BeAHIHHH X2:
X 1 9
p 0,4 0,6
Hafinem HauanbHbii MOMEHT BTOPOro NOpPAAKa:
vg=M(X%)=1.0,44-9.0,6=5,8.
Hannmem 3akoH pacnpefieJleHHSI BEJHYHHH X3:
X3 1 27
P 0,4 0,6
Hafinem naganbHLifi MOMEHT TpeTbero nopszka:
vg=M (X%)=1.0,4427.0,6=16,6.

229. JluckperHas cJhay4yafiHas BesHuHHa X 3ajaaHa 3ako-
HOM pacnpefie/IeHHsN:
X 2 3 5
P o1 0,4 0,5

Hafith HavanbpHbHIE MOMEHTHI INEpPBOro, BTOPOTO H TPETBHETO
NOPSAAKOB.
230. JuckperHas cJjyuafinasi BejijHuHHa X 3ajlaHa 3ako-
HOM pacnpefieJIeHHs:
X 1 2 4
p o1 0,3 0,6

HaiiTy neHTpaJibHHE MOMEHTH NEpPBOro, BTOPOro, TPEThEero
H 4eTBEepPTOro MOPSAKOB.

Pewenne. LlenTpanbHuft MOMeHT NepBOro mMopsjxa papeH HYJIO:
pi=0.

Jlna BHYHCAEHH:A LEHTPAJbHHX MOMEHTOB YAOGHO BOCNOJNb30OBATHCSA
¢opMynamn, BHPAKAIOIIHMH IEHTPAJbHHE MOMEHTH uepe3 HasajbHHe,
NosToMy TpeABapHTeNIbHO HafiieM HavajlbHbie MOMEHTHI:

vi=M(X) =1.0,14+ 2.0,3+ 4.0,6=3,1;

vg=M(X})=1-0.1 + 4.0,3+ 16.0,6=10,9;
ve—= M(X?)=1.0.14 8.0.3+ 64.0.6=40.9;
ve=M(X%)=1.0,14-16-0,3--256-0,6 — 158,85.

Hafinem uneHTpaJbHbie MOMEHTHI:
pa=vi—v1=10,9—3,19=1,29;
e ="V —3vyvs+2v}=40,9—3.3,1.10,94 23,13 = —0,888;
e =vy—4vgvy +6vevi—3vi =
=158,5—4.40,9-3,1 +6-10,9-3,13—3.3,14 =2,7777.

231. JluckpeTHas cayuyafiHas BeqHuHHa X 3allaHa 3aKo-
HOM pacnpeje/IeHHs
X 3 5

P 0,2 0,8



HafiTH ueHTpasbHBIe MOMEHTHI [EepBOro, BTOPOro, TPeThbero
H YeTBEPTOro HOPSAAKOB.

Y KkasaHHe. Ha#ith npeaABapHTeJILIIO HayaJibHbleé MOMEHTH H BHpa-
3HTb Yepe3 HHX NEHTpaJibHbleé MOMEHTHI.

232. IloxasaTh, YTO 1EHTPaJAbHbLII MOMEHT BTODOro mno-
paaxka (aucnepcus) p,= M[X — M (X)]* meHblIe OGHYHOrO
MOMEHTa BTOPOro fopsiaka p;=M[X—C]?* npu mo6om C 5=
#*= M (X).

Pewmenne. Ias npocToTH 3amHCH BBeAeM oGo3HaueHHe M (X)=m.
[Ipr6aBHM H BHYTEM m NOA 3HAKOM MAaTeMAaTHYECKOTO OXHRAHMA:
pr=M[X—C]*=M [(X—m)+(m—C)]*=
=M [(X—m)?4-2(m—C)(X—m)+(m—C)?].
MaremaTHuecKOe OXHIAHHE CYMMH PaBHO CyMMe MaTeMaTHYeCKHX
OXHIAaHHUA cjaraeMbix, HOSTOMY

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

BLHOCH NMOCTOSHHYIO BeJHYHHY 2 (m—C) 3a 3HaK MaTe€MaTH4YeCKOro OXA-
BaHHA H YYHTHIBasi, UTO MaTeMaTHMEeCKOe OXHIaHHE NOCTOSsHHOM (m—C)
paBHO camOoffl MOCTOSHHOA H YTO NO oOMNpejesIeHHIO M[X—-m]!-.:u,,
NOAyYHM

pa=pns+2(m—C)-M [X—m] +(m—C)2.
[lpuHuMan BO BHHMaHHe, YTO MaTeMaTHYeCKOe OXHIAHHe OTKJIOHEHMS
X—m paBHO HyJIO, HMeeM
pa=pg+(m—C)%.
Orciona ,
Mg =ps—(m—C)*.
M3 storo paBeHCTBa 3aK/II04aeM, YTO LEHTPaJbHBII MOMEHT BTOPOro
nopaixa MeHblle OGHIYHOrO MOMEHT2 BTOPOro MNOpPAAKa npH Jo6oM C#£m.
233. HoxasaTb, 4TO UEHTPaJbHEII MOMEHT TpeThero no-
pAlKa CBsi3aH C HavaJbHBIMH MOMEHTAMH pPaBEHCTBOM

By == Vg — 3V, v, + 2v3,
Pewmenne. [To onpeaeseHnio UEHTPaJbHOIO MOMEHTa,
pe =M [X— M (X)]°.
Hcnoaeayn cBoficTBa MaTeMaTH4YeCKOro OXHAAHHA K YYHTHIBAf, 9TO
M (X) ecTb NOCTOAHHAA BEJTHYHHA, MOJYHHM
pa=M[X3—3X?.-M (X)+3X-M3(X)—M? (X)]=
=M (X —3M(X)-M (X} +3M2(X)-M(X)—M (M3 (X)]=
=M (X3)—3M (X)-M (X?)4-3M3 (X)— M3 (X)=
=M (X3)—3M (X) M (X3)4-2M3 (X).
Ilo onpegeneHHI0 HauaJLHOrO MOMEHTa,
vi=M(X), va=M (xﬂ). vs=M (X3). (.)
IToactaBuB (**) B (*), OKOHUATENLHO MNOJYYHM
Hs =V3—3V1v, +2vi.

3
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234. okasaTb, 4YTO WEHTPaJbHLIA MOMEHT 4YE€TBEpPTOro
nopsiika CBfi3aH C Ha4daJIbHBIMH MOMEHTaMH paBeLCTBOM

By =v,—4vyv, 4 6viv, —3vi.

235. [Tycte X=X,+ X,, rae X; u X,—He3aBHCHMbIe
cjyuafiHbie BeJJHYHHBI, HMEIOHMIHE LEeHTPaJibHbieé MOMEHTHI
TPeTbero mnopsifika, COOTBETCTBEHHO paBHbie p} H p3. Jloka-
3aTh, YTO W, = M3} MU§, TAE pu, —IEHTPaJbHLEIA MOMEHT TPETh-
ero nopaakKa BeJHYHHb X.

Pewenue. BseaemM AAsf NPoCTOTH 3amluCH caefyioimue ofo3Haue-
HHA MareMaTHYeCKHX oXuAaHufi: M (X,)==a;, M (X,;)=a,. Toraa

M (X) =M(X1+ X3) =M (X1)+ M (Xs) =a;+as.
Tlo onpefeneHHIO UeHTPaJbHHfi MOMEHT TpeThero Nopsmxa,
ug=M [X—M(X)P=M [(X1+ Xa)— (a1 +as)2 =
M [(X1—a1) +(Xs—ay)]°.
Hcnoabays cBoficTBa MaTeMaTHUeCKOro OXHJaHHA (MaTeMaTHYeCKoe
OXHJaHHe CyMMH PaBHO CyMMe MaTeMaTHYeCKHX OXHJIaHHR cjaraemux,

MaTeMaTHYeCKO€ OXHAAHHE NPOH3BEACHHA HE3ABHCHMLIX BEJHYHH PaBHO
NPOH3BEACHHIO MaTeMaTHYECKHX OXHAaHHA COMHO)KHTCJleﬂ), NoJNy4YHM

pa=M [(X1—a,P+3 (X1—a))* (X3—ais)
+3(X1—ay) - (Xs—as)?+ (X3 —as)?] =
=M[X,—a ]+ M [3(X1—a,)?] - M [Xs—a,s] +
+ M [3(X3—ag)?®]-M [X;—a ]+ M [Xy—as]P.
YuuTHBaRA, HTO MaTeMaTHUeCKOe OXHAAHHE OTKJOHEHHH (Pa3HOCTH

Mexjy caywafHofl BeJHYHHOR H ee MaTeMATHYECKHM OXHJaHHEM) PaBHO
Hymo, T. e. M[X;—a;J=0 u M [Xy—ay] =0, oKOHuaTenbHO HMeeM

pe=M [X;—a1]P+ M [Xs—as]® = p3+ 3.

Tnasa naras
3AKOH BOMbLLUMX YMCEN

§ 1. Hepasencrso HgGumen

Hepasencrso YYeGuwesa. Bepoamsocmes moz20, %mo OmMKAOHeHUE
cayuaidnod seaununnt X om ee mamemamunecKozo oxudarus no abcoawom-
HOU 8eAUUHE MEHOLULE NOAONCUMEALHOZO YUCAL B, He merbuie wen 1 —D(X)/e3:

P(1X—M(X)| <e)=1—D(X)/e%

236. Hcnoab3ys HepaBencTBo UeGwimeBa, OLeHHTb Bepo-
ATHOCTb TOrO, 4TO CllydafiHas BeJMYHHA X OTKJOHHTES OT
CBOEro MaTeMaTH4eCKOro OXHJaHHA MeHee 4eM Ha TPH CpeX-
HHX KBaJipaTHYECKHX OTKJIOHEHHSA.
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237. oxa3saTh HepaBeHCTBO YeGhiimeBa B dopme
P (| X—M(X)|=e) < D (X)/er.

Y kasaHune. Bocrionb3oBaTbcs TeM, 4TO coOnTHA | X —M (X)| < &
H | X— M (X) | = € —npOTHBONOJIOX HbIE.

238. HMcnoab3ys HepaBeHcTBo YeGnimeBa B ¢opme, npu-
BeIcHHO#1 B 3ajaue 237, OLEHHTb BEpPOATHOCTb TOrO, YTO
ciy4yaiiHasi BeJIHYHHAa X OTKJIOHHTCS OT CBOEro MaTeMaTH-
4YeCKOro OXHAAHHSA He MeHbllle yeM Ha fABa CPeAHHX KBaj-
paTHYECKHX OTKJ/IOHEHHS.

239. Hcnoabays HepaBeHCTBO UeGHiileBa, OLEHHTb Bepo-
ATHOCTb TOroO, uTo | X—M(X)]| < 0,2, ecin D (X)=0,004.

240. ano: P(| X—M(X)|<e)=0,9 n D(X)=0,009.
Hcnoanb3ys HepaBeHcTBO YeGniieBa, ONEHHTb & CHH3Y.

241. YctpoiticTBO COCTOHT H3 10 He3aBHCHMO paGoTalolHX
3/1eMEeHTOB. BepoATHOCTb OTKa3a KaXJIOro 3JeMeHTa 3a
Bpema T paBna 0,05. C nomowbio HepaBeHCTBa YeGniueBa
OLLeHHTb BEPOSITHOCTh TOrO, YTO aGCOMIOTHAs BeJIHYHHA pas-
HOCTH MeXJAYy 4YHCJIOM OTKa3aBIUHX 3JIEMEHTOB H CpeIHHM
YHCJIOM (MaTeMaTHYeCKHM OXHJaHHeM) OTKa3oB 3a Bpems T
OKaXeTCs: a) MeHblle ABYX; 6) He MeHblIe ABYX.

Pewenne. a) O6o3nauum yepes X IHCKPETHYIO CAYHafiHYIO BEJH-
UHHY — YHCJIO OTKAa3aBLIMX SjeMeHTOR 3a Bpems T. Torza

M (X)=np=10.0,05=0,5;
D (X)=npg=10-0,05-0,95 =0,475.

Bocrnionbayemcss HepaBeHCTBOM YeOHiesa:
P({X—M(X)]| <e)=1—D(X)/e2.
Toacrasus cioga M (X)=0,5; D(X)=0,475, e =2, noayunm
P(} X—0,5]1 < 2)>=>1-—0,475/4=0,88.

6) Cobutna | X—0,5] <2 n | X-—0,5|{=2 npoTHBONOA0OXH, NO3-
TOMYy CyMMa HX BeposiTHOCTell paBHa eluHHUe. CilefioBaTeabHO,

P(]X—0,5|>=2)<1—0,88=0,12.

242. B ocBeTHTEJBHYIO CeThb NapaJljiesibHO BKJoueHo 20
Jamn. BeposiTHOCTb TOro, 4YTo 3a BpeMs 7 Jamna Gygper
BKJIOYeHa, paBHa 0,8. [Tosb3ysch HepaBencTBoM UeGhieBa,
OllEHHTb BEPOATHOCTb TOTO, YTO aGCOJIIOTHasi BeJIHYMHA pas-
HOCTH MeXJY YHCJIOM BKJIOUEHHHIX JIAMII H CPeJHHM YHCJOM
(MaTeMaTHYeCKHM OXHAaHHEM) BKJ/IOYEHHbIX JlaMn 3a Bpemsa T
OKa)KeTcsi: a) MeHblle TpeX; 6) He MeHblue Tpex.

243. BepoATHOCTb noOfABJEHHS COOGLTHS A B KamAOM
HCNBTaHHH paBHa 1/2. Hcnoapsys HepaBenctBo UelnilueBa,
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OLEHHTb BEPOATHOCTb TOrO, YTO YHMCJAO X MNOMBJEHHA COGHI-
TR A 3aKJioueHo B mnpegenax or 40 mo 60, ecau Gyper
npousBejeHo 100 He3aBHCHMBIX HCNBITAHHH.

Pewenne. Hallnem MateMaTHuecKoe OXHAAHHE M AMCTNEPCHIO AMC-

xpernoft cayuafinofi senanunnn X —uucaa nossaeHufi cobutus A B 100
He3aBHCHMBIX MCIBTAHHAX:

M(X)=np=100-1/2=50; D(X)=npq=100.1/2.1/2=25.

HaftaeM MaxkcHMaJIbHYIO PasSHOCTb MeXAy SafaHHLIM WHCJIOM NOsBJe-
HHAA cOOLITHA H MAaTeMaTHYeCKHM oXHaaHHeM M (X)=>50:

e=60—50=10.
. Bocnoassyemcsi HepanrencTsoM YeGhimiena B ¢opme
P(|X—M(X)| < e)=1—D(X)/e.
INoacrasasa M (X)=>50, D(X)=25, e=10, nonyunum
P(|X—50| < 10)==1-—25/10% =0,75.

244. BepoATHOCTb MOSABJIEHHA COGLITHS B KaXJOM HCIIhI-
TaHHH paBHa 1/4. Hcnonb3aysa nepaBeHcTBO UeGhlwieBa, oue-
HHTb BEPOATHOCTH TOr0, YTO YHCJIO X mnoABJeHHH COOHTHA
sakjoueHo B mpeaesax ot 150 ao 250, ecnm GymeT mpoms-
BeaeHo 800 HenmTaHMMA.

246. [IuckperHas cJayuafiHas BesHuyHHa X 3ajaHa 3aKo-
HOM pacnpejejeHHs

0,3 0,6

P 0,2 0,8
Hcnoas3ysn HepaBeHcTBO YebhiieBa, OUEHHTh BEPOATHOCTD
Toro, uro | X—M(X)|<0,2.

Peuwenue Halinem mareMaTHuecKoe OXHRaHHe H ARCNIEpCHIO Be-

AMuUHHH X:
’ M (X)==0,3.0,2+40,6-0,8 =0,54;
D (X)=M (X*)—[M (X)]* =
==(0,3%.0,2--0,62.0,8)—0,54% =0,0144,
Bocnosibayemcs nepaBencTBom YeOnieBa B dopme
P(|X—M(X)| < e)=1—D (X)/e.
TMoacrasaas M (X)=0,54, D (X)==0,0144, £=0,2, oxoHuaTeaLHO

TIONYUHM
P (] X—0,54}| < 0,2) >1-—0,0144/0,04 =0,64.
246. OuckperHasa ciayuafiHaa BeaquuHHa X sajaHa 3aKo-
HOM pacripejesieHHsA
X 01 04 06
p 0,2 0,3 0,5
HUcnonpsysn HepaBenctBo YeGHlieBa, OLEHHTH BEpPOATHOCTD
Toro, uro |X — M (X)| < V0,4.
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§ 2. Teopema Yebbiwiena

Teopema Ye6Gumera. Ecau nocaedosamerbnocme nonapro HE3A8UCUMBX
caydadnox seaudut Xy, Xg, ..., Xp, . .. UMeCm KOHEUROIE MAMEMAMULeECKUL
oxudanua u Oucnepcuu SMuUX 6EAUMUN PDABHOMEPHO O2panudeHbt (ne
npessiwarom nocmoannozo wucaa C), mo cpednee apupmemuueckoe cay-
HQUHOIX BeAUNUN CcXO0OUMCA N0 GePOAMHOCMU K Ccpedxemy apudmemuse-
CKOMY UX MQMmeMamusecKkux oxcudanuid, m. €. ecau & — A10b60e noaowu-
meavHoe 4ucao, mo

n n
. 1 1 .
J_l::P( ;lef—wil M (X)| < e>_1.

i=1 i=1

B uyactHOCTH, CpefHee apHPMeTHYECKOE [OCHAEN0BATEAbHOCTH NONapHo
HE3aBHCHMBIX BEJHUYHH, JHCIEPCHH KOTOPHX PaBHOMEPHO OrpaHHYeHHN K
KOTOpPHE MMEOT OAHO M TO JKe MaTeMaTHYecKoe OXHJaHHE 4, CXOAHTCH
N0 BEPOATHOCTH K MaTeMaTHYeCKOMY OXHAAHHIO 4, T. e. €CJH e —Jofoe
NOJIOXKHTE/NBHOE YHCJO, TO

n
. 1 _
J_l:gP( 7{2 Xi—a <e>—l.

i=1

247. TlocnenoBaTeIbHOCTh HE3aBHCHMBIX CJYYaAHBIX Be-
anund X,, X,, ..., X,, ... 3aflaHa 3aKOHOM paclHpezaeIeHus

X, — na 0 na
p 1/@2n? 1—1/n% 1/(2n%)

lMpuMeHHMa JIM K 3aflaHHOH IOCJIEAOBATEJILHOCTH TeopeMa
Yebriniena?

Pewmenne. Ias toro 4TOoO6W K NOCJENOBAaTEJLHOCTH CJAydYafiHRIX
BeMHuHH OhlJa nNpHMeHHMa Teopema YeGniiieBa, AOCTATOUHO, YTOGH STH
BE/IHUHMHE OHJIH MNONMAapHO HEe3aBHCHMH, HMeJH KOHeUHhe MaTeMaTHue-
CKHE OXHAAHHMS H PaBHOMEPHO OrpaHHYEeHHHE AHCIEPCHH.

lNocKosbKy cJyuaflHble BeJHYHHH HE3aBHCHMH, TO OHH TMOJaBHO

nomapHO He3aBHCHMH, T. €. neppoe TpeGoBaHHe TeopeMb Yelniiena
BHLIMOJIHS eTCH.

IlpoBepuM, BHMNOJHAETCA JH TpeGoBaHHe KOHEYHOCTH MareMaTHYe-
CKHX OXHAAHHA:
M (X,)==—na(1/2n%) 40 (1 —1/n%) + ne (1/2n%) =0.

Takum o6pa3oM, Kaxpas ciydaliHasl BeJHYHHA HMeeT KOHeuHoe (paBHOe

HyJ/II0) MaTeMaTHYeCKOe OXHAaHHe, T. e. BTOpoe TpeGoBaHHe TEOpeMl
BHMOJIHSAETCH.

IlpoBepuM, BHMOJHACTCA JH TpeCOBaHHe paBHOMEPHOR orpaHudeH-
HOCTH AHcNepcHA. Hanumuwem 3akoH pacnpemesenus Xp:
X nla? 0 nial?
p 1/(2n*) 1—1/a* 1/(2n%)
HJIH, CJIOKHB BEPOATHOCTH OJHHAKOBHX BOSMOXHHIX SHaueHHH,

XA nsad 0
P 1/nt 1—1/n%



HaiineM maremMaTHueckoe oxufanne M (X,’,):
M(X})=n%a2-1/n% =a?t.
Hafnem gucnepcuio D(X,), yunTnBas, 910
D (Xp)=M (X2) —[M (Xp)]* =a3.

TakuM o6pasoM, AHCNEPCHH 3aJaHHHX CJy4YafilHHX BeJHYHH paBHO-
MEpPHO OrpaHHYeHH HHCJOM af, T. €. TpeTbe TpeGOBaHHe BHMNOJHAETCH.

HUrtak, nockoabky Bce TpeGOBaHHAl BHINOJHSAIOTCA, K paccMaTpHBae-
Mofi NoOCNeROBATeNBHOCTH cJydafiHHX BenHuHH TeopeMa UYeOmimena
TIPHMEHHMa.

248. IlocsenoBaTeNBHOCTh HE3aBHCHMEIX CJydaiHBHIX Be-

anund X,, X,, ..., X,, ... 3ajjaHa 3aKOHOM pacnpeaeJieHHs
X, a —a

p n/@2n+l) (n+1)/(2n+1)
IlpumenuMa JIH K 3afaHHON IOCJIEAOBAaTEJBHOCTH TEOpeMa
YeOniepa? A

249. Iocsen0BaTeNIBHOCTh HE3aBHCHMHIX CJYYaiHBIX BeJIH-
avd X,, X; ..., X, ... 3ajaHa 3aKOHOM pacHpejeJieHHs

X, n-1 —n
p n/(2n+1) (n+1)/(2n+1)

a) YG6enutbcsi, 4TOo TpeGoBaHHe TeopeMmn UelhieBa o
pPaBHOMEpPHOMA OrpaHHYEHHOCTH AHCMEPCHH He BHIIOJHAETCH;
6) MOXHO JIH OTCIOJia 3aKJIIOYHTb, YTO K paccMaTpHBaeMmoi
nocJieI0BaTeJbHOCTH Teopema UeOHiueBa HempHMeHHMa?

250*. [Tocsien0BaTEIBHOCTD HE3aBHCHMBIX CJ1yda AHBIX BeJIH-
aud X,, X, ..., X, ... 3ajaHa 3aKOHOM pacnpeaejeHus

X, —no 0 na
p /27 1—1/2n-1 1/28

IlpuMeHMa JIH K SaflaHHON MOCJIeJOBAaTEJIbHOCTH TeopeMa
YebnileBa?

PemenHe. IlockoabKy cayuafiHhe BeAHYHHH X, He3aBHCHMH,
TO OHH NOAABHO H NOMNAapHO He3aBHCHMH, T. €. Nepsoe 'rpe60naHHe Teo-
pemn UeGHlileBa BHNOJHAETCH.

Jlerko HafiTH, uto M (X,)=0, T. e. TpeboBaHHe KOHEYHOCTH MaTe-
MaTHYeCKHX OXHJaHHA BHMOJHSETCH.

OcTtaeTcss NpoBepHTb BHNOJAHHMOCTb TPeGOBaHHS paBHOMepHOi -orpa-
HHYeHHOcTH AHcnepcufi. Ilo dopmyae

D (Xn) =M (X3)—[M (X,)1*,

yuHTHBasg, uro M (X,)=0, HafiieM (BHKJajKH NPEROCTaBJAAETCA BH-
MOJHHTbL YHTaTeJNIO)

D(X,,)_2""an



BpeMeHHO MNpeAnMoJIOXKHM, HTO n H3MeHleTCS HeNpephiBHO (YTOGH
NOAYEPKHYTb 3TO JonyileHHe, 0GO3HAYHM n depe3 x), H HCCHAelyeM Ha
SKcTpeMyM ¢yHKiHIO @ (x) = x2/2%~1,

IMpupaBHAB nepByi0 TNPOH3BOJHYIO STOA GYHKUHH HYJIO, HaiileM
KPHTHYECKHe TOUKH x; =0 H x,=2/In2.

OT6pocHM mnepByIO TOMKY KaK He TNPeACTaBJAIOLIYI0 HHTepeca (n He
NPHHHMAeT 3Ha4YeHHS, PaBHOI'O HYJIO); JIErKo BHAeTh, HYTO B TOUYKe
x3=2/In2 ¢yHxuus @ (x) HMeeT MaKCHMyM. Y UHTHIBas, uT0 2/In2~. 2,9
H lrroan—uenoe MOJIOXKHTEJNbHOE YHCJO, BHMHCAHM AHcnepcHw D (X,)=

2:_1a2 aasi 6nHXKafHX K uHcay 2,9 (csieBa H cnpaBa) LeaslX uuceJ,
T. e. A n=2 u n=23.

IMNpu n=2 npucnepcusa D (X3)=2a? npu n=23 nucnepcus D (X3)=

=(9/4) a?. OueBuaHo, ‘

(9/4) a? > 2a2.

Takum o6pasom, HanGoJblIas BO3MOXKHasi AHCNepcHs pabHa (9/4) a?,
T. €. JUCNepPCHH cJaydafiHbiXx BeJHYHH X,, PAaBHOMEPHO OrpaHHYeHH
uucaom (9/4) .

Hrak, Bce Tpe6oBaHHs TeopeMnl UYeGbillera BHINOJHAIOTCA, CJAeAO-
BaTeJbHO, K pacCMAaTpPHBaeMOR MOCJENOBAaTeJLHOCTH 3Ta TeopeMa MpH-
MeHHMa.

251. INocsienoBaTe/1IbHOCTh HE3aBHCHMBIX CJYYaAHBIX BEJIH-
yun X,, X, -.., X,, ... 3aaHa 3aKOHOM paclpelesieHHs
X, —V3 0 V3
p 173 1/3 1/3

[IpumMennMa JH K 3aNaHHOH IOCJIENOBATEJILHOCTH TeopeMa
Ye6rilieBa?

3ameuaHnHne. INockonbKy cJayqafinble BeJHYHHH X OAHHAKOBO
pacnpefie/ieHl H He3aBHCHMBI, TO YHTaTeJlb, 3HAKOMHIAl ¢ TeopeMolt XHH-

9HHA, MOXeET OrpaHHYHTbCH BLIYHCJI€EHHEM JIHIIL MATEMATHYE€CKOro OXH-
JAaHHA H y6e1urrbca, YTO OHO KOHEYHO.

fnasa wecran

©YHKUMM M NNOTHOCTM PACNPEQENEHMA
BEPOATHOCTEN CAYUYARHLIX BENMUYMH

§ 1. Dynxuna pacnpegeneHns BEpPOATHOCTEH
CNY4YaiHON BenHUMHbI

Pynxyued pacnpedererus Ha3bIBalOT GyHKIHIO F (x), onpeaeasioulyio
IS KaXIOro 3HaueHHs X BepOATHOCTb TOro, YTO cjyualiHas BeJHUHHa X
NpHMET 3HayeHHe, MeHbllee X, T. €.

F(x)=P (X < x).

Yacto BMecTO TepMHHAa «(YHKIHA pacnpefieJieHHA» HCNOABb3YIOT
TEPMHH «HHTerpajibHasi QYHKIHS pacnpefesieHHA».

DyHKIHA pacnpefiejieHHs o0JajlaeT CJACAYIOUMIUMA CBOACTBaMA:
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CeoficTBo 1. 3nauenusn ¢ynxyuu pacnpedesenus npunadrexcam
ompexy [0; 1]:
O F (x) <.

CeofictBo 2. Pynxyua pacnpedesrenun ecmo Heybueauwas
dynxyusn:
F (x3) = F (x1), ecau xg3 > x1.

Caexnctrue 1. Bepoamuocmoe mozo, umo cayuadnas eesununa X
npumem 3na«enue, 3axawyernoe 8 unmepsase (a, b), pasna npupauwgerur
dynxyuu pacnpedesenus Ha sSmom unmepsane:

P(a < X < b)=F (b)—F (a).

CaexncTtBue 2. Bepoamuocmos mozo, 4Mo HenpepuieHas cay«aldnas
eeausura X npumem o0HO onpedererHoe 3HA<eHUE, HANpUMep X3, PABHA

Ryaw!
P(X=ux)=0.

CBoficTBO 3. Ecau ece 803MONCHOIE SHAUENUR CAYHAUNOE GeAu-
sune X npunadaexcam unmepsasry (a, b), mo

F (x)=0 mpu x<<a; F(x)=1 npn x=0.
CneactBue. Cnpasedruss caedyioujue npedesbroie COOMHOUERUR:

lim F(x)=0, lim F(x)=1.
X - X —> ®

CBoficTBo 4. Pynxyua pacnpedesrenus HenpepusHa CAe6q:
lim F (x)=F (x0).

x4 %

252, CayuafiHasa BeauuuHa X 3azaHa ¢pyHKUHeH pacnpe-
JAeNeHus

0 npu x<<—1,
F(x)=4 (3/4)x+3/4 npu —1 <x<1/3,
1 npH x> 1/3.

HafiTh BepOATHOCTb TOro, YTO B pe3yJ/bTaTe HCNBLITAHUSA
pesivdMHa X TIpHMeT 3HaueHHe, 3aKJIOYEHHOe B HHTepBaJe
(0, 1/3).

PemeHue. BepoaTHocts TOro, uro X npumer 3HaueHHe, 3aKJ/HO-
gelidoe B HHTepBaje (a, b), paBRa npHpalleHHIO QYHKIHH pacnpeneseHHsl
ma stom HHTepBane: P (a < X < b)=F (b)—F (a). llosowkus a=0,
b=1/3, noayuum

PO<X<1/3)=F1/3)—F(0)=
=[(3/4) x+3/4]y=y )3 —[(3/4) x +3/4]x=0=1/4

253. Cayuaiinas BesuunHa X 3ajgaHa Ha Bce#t ocH Ox
¢ynkuuet pacnpegenenus F (x)=1/2+4 (arctg x)/n. Haiitu
BEPOSITHOCTh TOrO, YTO B pe3yJibTaTe HCNBLITAHHS BeJH4YHHA X
NpPHMET 3HauveHHe, 3aKJloyeHHoe B HHTepmanae (0, 1).



254. Cnayuaiinas BesnuHHa X 3ajaHa ¢yHKUHEH pacnpe-
ReNIeHU A

0 NpH x<<—2,
F(x)=1{ 1/2+4(1/x)arcsin (x/2) npy —2 < x <2,
1 npu x> 2.

HafiTu BeposTHOCTb TOrO, 4TO B pe3yJIbTaTe HCNLITaHHSA Be-
AHyHHa X npHMET 3HayeHHe, 3aKJ/OYEHHOEe B HHTepBaJie
(_1’ 1).

255. dyHKuUHA pacnpejeieHHs HenpepbiBHOH ciaydaitHOMH
BeJHUYHHBI X (BpeMeHM G6e30TKa3HOH pa6GoThi HEKOTOpPOro
ycrpoiictBa) paBHa F (x)=1—e~*T (x =>0). Haiitu BeposT-
HOoCcTb Ge3oTKas3Ho# paGoThl ycTpolictBa 3a Bpems x>T.

256. Cayuaiinas BeanynHa X 3ajaHa QyHKUuei pacnpe-
JeNleHH st

0 npu x<<2,
F(x)=1{ 0,5x npn 2 < x<4,
1 npu x> 4.

HaiiTu BepOsiTHOCTb TOro, 4TOo B pe3yJibTaTe HCNbTaHHsaA X
npHuMeT 3HayeHHe: a) MeHbliee 0,2; 6) MeHblLiee Tpex; B) He
MEHbLUEEC TpeXx; l‘) He MEHbLUEEC IIATH.

Rewmenne. a) Tak kKak npH x«2 ¢ysxuua F(x)=0, 710
F@©, 2)=0, 1. e. P(X <0, 2)=0;

6) P(X < 3)=F(3)=[0,5x—1]4_3=1,5—1=0,5;

B) cobuitH X =3 B X < 3 npoTHBONOJNIOKHK, NostoMy P (X = 3)+-
+ P (X < 3)=1. Orclona, yunthiBasa, uro P (X < 3)=0,5 [cMm. n. 6)],
noayuyam P (X = 3)=1—0,5=0,5;

r) cyMMa BepOATHOCTefl NMPOTHBONOJOXHBIX COGLITHA paBHa eaxHHUIe,
nostoMy P (X=05)+P (X < 5)=1. Orcioga, Hcrnoab3ys YCJIOBHe,
B CHJIy KOTOporo npH x > 4 ¢yHKuus F(x)=1, noayuum P (X =5) =
=]1—P (X <5)=1—F(5)=1—1=0.

257. Cayvainaa esnuyHHa X 3ajaHa ¢yHKIHeH pacnpe-
JeNICHH A
0 npn x<CO,
F(x)={ x* npu 0<x<1,
1 npu x> 1.

HaiiTh BepOATHOCTb TOro, YTO B pe3y/bTaTe YeThlpex He3a-
BHUCHMBIX HMCNHITaHHH BeJHYHHAa X POBHO TPH pasa NpHMET
3HayeHHe, MpHHaajexKallee HHTepBaay (0,25, 0,75).

258. Cnyvafinaa BesHuyHHa X 3ajaHa Ha Bceli ocH Ox
dyHkune#t  pacnpenenenus F (x) =1/2+ (1/x) arctg (x/2).
Hafitu Bo3MoxXHOe 3HaueHHe X,, YAOBJETBOPAIOLLEE YCAOBHIO:
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C BepOATHOCTHLIO 1/4 cayuafinasi BeaHuHHa X B pe3yJbTate
HCIILITAHHA NpPUMeT 3HauyeHwe, GoJbllee xj.

Pemenne. CoOhtHa Xe&x; H X > Xx;— NPOTHBONOJOXHbBIE,
nostomy P (X< x)+P (X > x)=1. Caenorarteanno, P (X x;) =
=]—P(X > x)=1—1/4=3/4. Tak Kak P (X=1x,)=0, TO

P(X<x)=P (X=x)4+P (X <x)=P (X < x1)=3/4.
INo onpepenenHio GyHKUHH pacnpeielieHHs,
P (X < x))=F (x1) =172+ (1/n) arctg (x,/2).
CanenoBaTteabHo,
1/2 4 (1/%) arctg (x1/2) = (3/4), nan arctg (x,/2) = n/4.

Orciona x3/2=1, Hau x;=2.

259. Cayuaiinas BeaHynHa X 3ajnaHa Ha BceH ocH Ox
¢yukuueit pacnpenenenua F (x)=(1/2)4 (1/m)arctg (x/2).
HafiTh Bo3MOXXHOE 3HayeHHe X;, YAOBJETBOPSAIOLIEE YCAOBHIO

¢ BeposiTHOCTbiO 1/6 cayuafinasa BesHdnHa X B pesyJsbraTte
HCMNLITAHUA TIPHMET 3HadeHHe,

flz) Goabluee x,.

I : 260. IuckperHass cayuaft-
l' Has BeJHYHHa X 3ajlaHa 3aKo-
| HOM pacnpeneseHus

Q7 —— e}
15 i ! X 2 4 7
4 ~~'|-—-|' ! ; p 05 0,2 03
i
i : : Hafith ¢yHkuuio pacnpezgene-
{ | ll HHA F (x) 1 HadepTHTDL ee rpa-
7 & 7 z ouk
Puc. 6 Pemenne. 1. Ecan rxr<2,

10 F (x)=0. HeficTBHTebHO, 3Ha-
yeHHA, MeHbIWIHX uYHCJa 2, BeJHunHa X He npHHHMaer. CaexowaTtenbHo,
npH x«<< 2 dyHkuna F (x)=P (X < x)=0.

2. Ecan 2 < x4, TO F (x)=0,5. HeficTBuTenbHO, X MOXET Nnpu-
HATb 3HaueHue 2 ¢ BeposiTHocThO 0,5.

3. Ecain 4 < x<7, 10 F (x)=0,7. IHelictBuTeabHo, X MOXKeT
NPUHATbL 3HaueHHe 2 ¢ BepoATHocTbio 0,5 H 3HayeHwe 4 c BepoaT-
HocThio 0,2; cJeROBaTesILHO, OAHO M3 STHX 3HaueHHA, OGe3pasNHUHO
Kakoe, X MOXeT NPHHATH (MO TeopeMe CJOXKEHHA BepOATHOCTe#l HecoB-
MeCTHHX coGuiTHil) ¢ BeposTHOcThiO 0,540,2=0,7.

4. Ecan x > 7, 10 F (x) =1. HeficTBHTEAbHO, cOObTHe X &« 7 AOCTO-
BEPHO H BepPOSITHOCTb €ro pacHa eaHHMLe.

Hrax, ncxomas dyHKuMa pacnpefejeHH HMeeT BHX

0 npH r<c2,
0,5 nmpn 2< x4,
F(x)= 0,7 nprn 4<x=7,
1 npe x> 7.
I'padux sTofi dyHKuHH npuBeseH Ha pHc. 6.
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261. JIuckperHas cJydaiiHaA BeJIAYHHA 3aJaHa 3aKOHOM
pacnpejesieHHA
3 4 7 10

p 02 0,1 04 0,3
Hafitu ¢yHKUHIO pacnpelesieHHS H NOCTPOHTh ee rpadHK.

§ 2. NMnoTHOCTL pacnpefieneHHN BEPOATHOCTEN
HENPEePpbLIBHON CNYHBHHON BEeNMUMHb

ITaomnocmeto pacnpedesenun aeposmnocmed renpepwsHod caydad-
Kod eeauxurtd HA3BIBAIOT MNepBYIO NMPOH3BOAHYIO OT GYHKUHH pacnpese-
aenus: f (x) =F' (x).

Yacto BMeCTO TepPMHHA <IVIOTHOCTH paclipefiesieHHsi» HCIOJb3YIOT
TEPMHHH «NJIOTHOCTh BepoATHocTell» H «aH(depeHUHaNbHAA PYHKUMSAD,

BepofiTHOCTB TOro, 4TO HempepHBHast cayyafiHas BeJHYHHa X npu-
MeT 3HadeHHe, NpHHajAJexallee HHTepraay {(a, b), onpezeaserca pa-
BEHCTBOM b

Pe<X< b)=Sf(x) dx.
a
3Han NJIOTHOCTb Pacnpefe/ieHHS, MOXHO HafiTH ¢QyHKUHIO pacnpepe-
x
aeHua F (x) = S J (%) dx.
- o

IaoTrHocTh pacnpeleneHus obaanaer caeAyIOLIHMH CBORCTBaMu:
CpofictBo 1. [Taomnocme pacnpedesenun Heompuyameasvna, m. e.
f(x)=0.
CBofictBo 2. Hecobcmsennmd unmezpar om naomuocmu pacnpe-
[ -]

deaenus 6@ npedesax om —oo 00 o pasen eduruye: S f(x)dx=1.

) - 0
B uacTHOCTH, ecAM Bce BOSMOXHHE 3HaueHHs cny4afiHO# BeJHUHHH

NpHHajJexaT HHTepBaay (a, b), To S J(x) dx==1.

a
262. Jlana ¢yHKuHs pacrnpelie/ieHHsA HeNpepbiBHOH cay-
yaliHO# BeJHYHHH X
0 npu x<CO0,
F(x)={ sinx npu 0<x<<n/2,
1 npu x> mn/2.
HaitiTH njoTHocTh pacnpegesieHHa f(x).

PeweH ue. [lnoTHocTs pacnpepnesieHHsi paBHa NepBoft NPoOH3BOAHOM
oT GyHKUHH pacnpefesieHHS:

0 npy x<0,
F(x)=F (x)={ cosx npu 0 < x=<n/2,
0 npu x> n/2.

3ameTHM, uto npH x=0 npoussofHan F’ (x) He cyulecTByeT.
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263. lana ¢yHKUMA pacnpefesieHHs HempephBHOH CJy-
qafiHOR BeJMYHHH X:

0 npu x<<0,
F(x)=1{ sin2x mnpn 0 < x<<n/4,
1 npu x > n/4.

Hafitu naotHocth pacnpeneneHus f(x).

264. HenpepniBHas cayya#iHaa BeauuHHa X 3ajaHa
IJIOTHOCTBIO pacnpeneieHun f(x) = (3/2) sin3x B uHTepBaJe
(0, n/3); BHe sTOro MHtepBaja f(x)=0. Hafitu BeposiTHOCTD

TOro, 4To X NpHMET 3HA4YE€HHE, NMPHHAaJJeXallee HHTepBaJay
(n/6, n/4). )

PeweHne. Bocnoabsyemcs dopmysnolt P(a < X < b)= S [ (x) dx.

a
Mo ycaosuo, a=n/6, b=mn/4, f[(x)=(3/2)sin3x. CaenosarenbHo,
HCKOMas BEPOSITHOCTD »
i,

P (/6 < X < n/4) = (3/2) S sin3x dx= ¥V 32/4
/6
(BHKJNAAKH MpeAOCTaBASACTCA BHIMONHHTbL YHTATENIO).

265. HenpepuiBHas cayualHas BeqiHuHHa X B HHTepBaJje
(0, o0) 3azana NJOTHOCTBIO pacnpenenenus f (x)=ae=-% (a>0);
BHe 9TOro HHTepBajaa f(x)=0. Ha#itH BepoaTHOCTHL TOrO,
yto X NpHMET 3HauYeHHe, NMpHHaJJexKallee HHTepBaay (1, 2).

266. IlnoTHOCTB pacnpejeseHUs HenmpepuLBHON caydafiHol
BeJIMYHHN X B HHTepBase (— /2, n/2) paBHa f[(x) =
== (2/m) cos® x; BHe 9TOro HHrepBaaa f(x)=0. Ha#itu Bepo-
ATHOCTb TOro, YTO B TPeX HE3aBHCHMHIX HCHHTaHHAX X
PHMET POBHO jBa pasa 3HaueHHe, 3aKJIOYeHHOe B HHTep-
aae (0, n/4).

267. SajaHa NJOTHOCTh pacnpejiejleHHA HenpepbiBHOR
caygafiHOfi BeIMYHHH X:

0 npn x<<0,
f(x) ={ cosx npn 0 < x<<n/2,
0 npu x > n/2.

Hah™i ¢ynkuuio pacnpeneneHus F (x).

Pewesue, Henonssyem ¢gopmyay
x

F={ f@edx



Ecan x 0, 10 f (x) =0, caenosarteanho,
F (x)= § 0 dx=0.
Ecnn 0 < x < /2, TO o -mx
F (x)= S 0dx+Scosxdx=slnx.
0

-0
Ecan x > n/2, 10
n/2 /2

0 x
F (x) = S 0dx+ § cos x dx 4 S 0drx=sinx =],
- n/2 0
Hrak, nckomasn ¢yHKuUHs pacnpeaeseHHs
0 npr x=<0,
F(x)=4 sinx nmpn 0< x<7/2,
1 npg x> n/2.
268. 3amaHa NJOTHOCTL pacnpejeieHUs HenpephBHONA
c1yyaliHOH BeJHYHHH X:
0 npu x<<0,
f(x) =14 sinx npu 0 < x<CTm/2,
0 npH x > n/2.
Ha#fith pyHkuuio pacnpenenenus F (x).

269. 3azmaHa nNJIOTHOCTb pacnpefesieHHs HeNpepHBHOHA
ciyyafiHO# BeJqHYHHHN X:

0 npy x<<1,
f(x)=¢ x—1/2 npu 1 <x<2,
0 npH x> 2.

Ha#itu ¢yskuuio pacnpenenenus F (x).
270. 3ajaHa nNJOTHOCTb pacnpeieseHHs HenpepuBHON
clyqyafiHOR BeJHYHHBD X:

0 npu x < n/6,
f(x) ={ 3sin3x npu n/6 < x<<n/3,
0 npu x> n/3.

Haiitn dyHkuuio pacnpenenenus F (x).

271. IlnoTHoCTb pacnpeae/ieHUs HeNpepHBHOH Cay4YalHON
BeJHYHHB X 3ajaHa Ha Bceit ocu Ox paBeHCTBOM f(x) =
= 4C/(e*+4e~*). Halittu nocrossHHnf napamerp C.

Pewenne. INTaotHocrs pacnpepenenns f(x) Ro/MA¥Ha yROBJ/IETBO-
-]

PATb YCJNOBHIO S f (x) dx=1. TloTpeGyem, uTOOB 3TO YCJOBHE BHLINOJ-
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HANOCH AJMA 3ajaHHO#R ¢ynxunn

1 S e"—l-e"‘

a
dx
Haitpem .cHauasa HeonpeaesNeHHHA HHTerpaJ:
S dx e* dx

Orciona

FTeF - )TFe u—-arotgex.

3artem BHuHC/AHM HecOOCTBeHHHR HHTerpan:
@ 0

b
dx dx . dx
{ e im (oot im, (s
a 0

= lim arctge*l + llm arctge"l ==

a-—>r—am

= lim {arctg | —arctg e9) + llm [arctg e"— arctg 1] =mn/2,

a—»—®

Takuam o6Gpa3som,
o

dx T
S?ﬁﬁ =7 (+2)

IMoactarus (ee¢) B (v), OKOHuATeAbHO Moayuum C =1/2n.

272. IlnotHoCTh pacnpeneieHHs HenpepuBHOH cay4afiHoOfM
BeJHUHHN X 3agaHa Ha Bcei ocH Ox paBeHCTBOM f(x) =
=2C/(1 + x*). Halitu nocrostHHuii mapamerp C.

273. IlaoTHOCTB pacnpenesieHHs HenpepuHBHOA caydaiHoM
BeaHyHHl X B HHTepBage (0, :/2) paBHa [(x)=Csin2x;
BHe 3TOro HHTepBaja f(x)=0. Hahtu nocTosHHHNA napa-
metp C.

274. IlnotHOCTL pacnpejesieHHsi HenpepbiBHOA cayd4ai-
HOH BeJHuYHHH X 3ajaHa B HHTepBaJge (0, 1) paBeHcTBOM
f(x)=C-arctg x; BHe 3toro uHTepBana f(x)=0. Haftu
NOCTOSHHHA napamerp C.

§ 3. Uncnosnie xapaxKTepMCTMKM
HenpepLIBHLIX CRYHAMHNDIX BenMYMH
Mamemamusecxkoe oxudanue HenpepuisHod cay4a.inod eeauvunst X,

BO3MOXHHE 3HaYeHAH RO‘I‘OpOﬂ TNpHHaLNeXaT Beeft ocn Ox, onpeaeyfaeTcs

paBeHCTBOM
[ J

M) = { st dx,
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rie f(x) —nJOTHOCTE pacnpesefieHHs cayuafiHoft BeanunHn X. Ilpeamno-
Aaraercs, 9TO HHTErpax CXoAuTcA aGCOMOTHO.

B 4acTHOCTH, eclH BCe BO3MOXKHHE 3HAUeHHS NPHHAANEkKAT HHTEp-
sany (a, b), 10

b
M(X)= S xf (%) dx.

Bce cpofictBa MareMaTHuecKoro OXHAAHHA, YKa3aHHHe BHIUe AAN
RHCKPeTHHIX C/y9afiHHX BeAHUaH (cM. ra. IV, § 3), coxpansorcs H ans
HenpepLIBRLIX BEJHUYHKH.

Ecau Y =0¢ (X) —dyHkunsa caywaltHoro apryMmeHtra X, BO3MOXHHe
3HayeHHs KOTOpOro npHHaanexkar scefi ocn Ox, To

MigX = { 90/ ax.

B 4acTHOCTH, eC/AH BO3MOXHHE 3HaueHHA X TPHHAAAEKAT HHTep-
Bany (a, b), TO 5

Mip (0)1={ o () F (») dx. ()
a

Ecan mateMaTHueckoe oxHianHe M (X) cymecTsyer H XpHBas pac-
npenesieHHs CHMMETPHUHAa OTHOCHTeJabHO npsMoft x=C, 10 M (X)=C.

Modod Mg (X) HenpepuiBHOfi cayuafiHO# BeJHUHHH X HasuBawOT
TO e¢ BO3MOXKHOe 3HaueHHe, KOTOPOMY COOTBETCTBYeET JIOKaAbHHA MaKCH-
MyM NJOTHOCTH pacnpefefeHHs. B uacTHOCTH, ecAH pacnpeneneHue
HMeeT JBa OAHHAKOBHIX MAaKCHMYMa, TO €ro Ha3bBAIOT 6uMOOAALHOIA.

Meduanod M, (X) nénpepuBHOit caydafinoft BeJHUYHHW X HaamBaioT
TO ee BO3MOMXHOe SHaueHHe, KOTOpPOe OMNpeAeNsercs PaBeHCTBOM

PIX< M, (X)]=P[X > M, (X))
leomeTpHueCKH MeJHaHy MOXHO HCTOJKOBaTh KaK TOYKy, B KOTOpOil
opaHHara f(X) AeAHT nOMoJaM IUIOMaAb, OrpaHHYEeHHYIO KpHBOR pac-
npefesIeHHA.

Hucnepcus nHenpepbigrold cayvadnod eeausunvt X, BO3MOMXHBE 3Ha-
YeHHN KOTOpORt npHHajgnexar Bceft ocH Ox, onpefensieTcsi PaBeHCTBOM

D(X)= { [x—M X))} (x) dx,
HAH PaBHOCHJBbHbLIM PaBEHCTBOM

D(X)= S x3f (x) de— [M (X)]2.

B uacTHOCTH, eciH Bce BO3MOXHHE 3HaueHHS X NPHHARIEKAT HH-
repBaay (a, b), T0

b
D (X)={ [x—M (01 [ (x) ax,
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uan
b

D (0= 2 () de— M COI*.
a

Bce cBofictBa AHCNEPCHH, yKa3aHHHe Bhille RAS AHCKPETHHX CAy-
qaftHex BeaHuun (cM. ra. 1V, § 3), coxpaHsioTcs H ANA HENMpepLBHEIX
BEJIHYHH.

Cpednee keadpamusdeckoe OmxAoOHeHue Henpepuisnoll caysadnod ee-
AUNUNHN OTIPEfEAAeTCA TaK JKe, KaK H AAA AHCKPEeTHOA BeJMMUHHLL

6 (X)= ¥V D(X).

Ecan Y =@ (X) —dyuxuns cayuafinoro aprymentra X, npryeM Bo3-
MOXHLe sHaueHHS X npHHapjexar Bcell ocu Ox, 10

Dle(X)]1= S @ () —M[@ (0)]]*  (x) dx,
nian -

Dlp 1= § ¢* (0 f (v dx— M [ COII™

B 4acTHOCTH, eCJH BCe BO3MOXHHe 3HaueHHs X NPpHHAAAECKAT HH-

Tepsany (a, b), 10 5

Die (1= lp () —MIe CON*f () dx,
a

RJAH
b
Do 00)={ ¢* (¥ f (1) dx— 1M 19 CON™. (x2)
a

Hauasonnd meopemunecxud momenm nopadxa R nenpepwisnod cAy-
wadnod eeauvunns X onpejensiercs paBeHCTBOM

V= § xhf (x) dx.

Lenmpaavnnid meopemudecxuld momenm nopsdxa k nenpepuisrod
caysadnol eeausunss X onpeneaseTca paBeHCTBOM

m= { [=—MOOI¥ @) dx.

B 4acTHOCTH, €CAH BCe BO3MOXHHE 3HaueHHN X NpBHapAexar EH-
Tepnany (a, b), T0

b b
ve={ @ dr,  pe={ —MOPF () dx.
a a
Oues . k=1, =M » pi=0; k=2,
p.=D(XI;J.m° 9T0 ecxAn T vy (X), ni ecan 10
26



U.enrpanbuue HONeIIThI BLHIPAXKAWOTCA u¥epe3l HAYAJNbHLIE MOMEHTW RO
dopeynam:
I‘z—vz""%,
Py =V3—3V v+ 203,
#4=V4"'4V|V3+6v2l"2_3v4l.
275. Cayuafinan BeanunHa X 3aiaHa NMNOTHOCTHIO pac-
npeaeneHun f(x)=2x B untepsaae (0, 1); BHe 3TOrO0 HH-

tepsana f(x)=0. Hafitu maTeMaTHueCKOe OXHAaHHe BeJsH-
ynHH X.

Pewenne. Hcnoassyem dopmynay
b
M (X)=S xf (x) dx.
a
Moacrarus a =0, b=1, [ (x)=2x, noayunn
1 ] 1
MX)=2{ x-xdx=2 S 2 dx=(2/3) xsl =2/3.

0 0

o

o

276. Cayvafinas BeanunHa X 3alaHa MNJOTHOCTBIO pac-
npepenenns f(x)=(1,2)x B uHrtepBane (0; 2); BHe 3TOroO
uHTepBana f(x)==0. Halitu matemaTHyecKoe OXHIaHHe Be-
JHYHHH X.

277. CayuafiHaa BennunHa X B HHTepBane (—c, ¢) 3a-
1aHa NJOTHOCTBIO pacrnpenenenus f(x)=1/(n}) c*—x*); Bue
sroro HHTepBaaa f (x) =0. Hafith MaTeMaTHuecKOe OXXHA3HHE

B&JTHYHHN X.
b

Pewenne. Hcnoaesyem dopmyay M (X)= S xf (x) dx. Tloacra-

a

BHB @== —¢, b==2¢, [ (x)=1/(n YV cF—=x%), nonyunm
x dx
M (X)— — S. Vc’-—-x’ .

YauTnBasi, YTO NOABIHTEIPAILHAA QYHKUHA HeueTHass H nperesbl WHTEr-
PHPOBAHHA CHMMETPHYHH OTHOCMTE/IbHO Hayana xoopzuma‘r 3aKJI0useM,
4TO MHTerpan papeH Hymo. CaexomaresbHo, M (X)=0.

3T0T peay bTaT MOXKNO MOJYUYHTb CPa3y, €CAH NMPHHATL BO BHHMA-
Hue,o'rro KPHBas pacnpenejeHHsi CHMMETPHYHA OTHOCHTeNLHO NNPAMOR
X ==

278. CayvailHan peJHuHMHa X 3aJaHa NJIOTHOCTbIO Bepo-
ATHOCTH (pacnpeneaenne Jlannaca) f(x)=(1/2)e-\*!, HafiTu
MaTeMaTH4YeCKOoe OXKHAaHlle BeJHIHHH X.
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279. CayyafiHas BeanunHa X 3ajaHa NJIOTHOCTBIO pac-
npegeneHHs f(x)wsc(x*--2x) B uHTepBane (0, 1); BHe sroro
uHTtepBana f(x)=0. Hafitu: a) napamerp cj 6‘ MaTeMaTH-
4eCKoe OKHAAHHe BeJHYHHH X.

280. HafiTu MaTeMaTudecKoe OXHAAHHE CAY4afiHOM BeJH-
gHHK X, safgaHHON (QyHKUHefl pacrpelesIeHHsA

0 mpu <0
F(x)=1{ x/4 npy 0 < x< 4,
1 mpu x> 4,

Pewenue. Hafizem nnotHocTs pacnpefesieHHs BeJHdHHH X
0 npu x0,
J(X)=F (x)=14 1/4 npu 0 < x4,
0 npu x> 4,
HafizeM HcxOMOe MaTeMaTHuecKoe OXHAAHHE:
4

4
M(X)=§ xf (x) dx=-S x-(1/4) dx=2.
0

281, CayuafiHas BesuyuHa X, BO3MOXKHHE 3HAYEHHSA
KOTOpON HeOoTpHLATeNbHH, 3ajlaHa QyHKIHeHi pacnpeaeseHUs
F (x) ==1—e-%* (o > 0). Hafitru maTeMaTHYeCKoe OXKHAAHHE
BeNMHYKHHH X, :

282, Cayuafinaa BesHuuHa X 3ajlaHa NJIOTHOCTBIO pac-
npeneneHus f(x)=e(1/2)sinx B unrepBane (0, x); BHe STOrO
HATepBana f(x)==0. HafiTh MaTreMaTHUECKOE OXHAAHHE
byuxkuun Y =@ (X)== X* (He HaxoAA NMpeaABapHTEJbHO NJIOT-
HOCTH pacnpejesieHus Y).

Pewetne, Bocronsayemct dpopmynofi ans BHUHCAGHHA MaTeMa-
THYECKOro OXHAaHHA GyHKnHH @ (X) oT cayuafinoro aprymeHra X:
b

Mip (1= o) F (1) d,
a

Te @ H b—KOHUM HHTepBaJa, B KOTOPOM 3aKJIOUEHH BO3MOXHbE 3Ha-
uenust X. loacrasnsan @ (x)=x2, f(x)=(1/2)slnx, a=0, b=n u Hu-
Terpupys NO 9acTsiM, OKOHYATeNbHO NONYTHM

T
M (X%) =--;— 25 2 sin x de = (nt— 4)/2.

283. Cayuafinasa BesnuyHHa X sajaHa NJOTHOCTHIO pac-
npejeneHrsa f(x)==cosx B uHrepBase (0, m/2); BHe 3TOrO
HHTepBasa f(x)==0. HafiTH MaTeMaTHUeCKOe OXHJIaHHe
GyHKUHH Y =@ (X) == X* (He HaxoAs NpeJBaPHTE/NbHO MJOT-
HOCTH pacnpejeseHHs Y). ‘
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284. Cnyuvaitnas BesuyuHa X 3ajaHa NJOTHOCTBIO pac-
npeaeneHus f(x)=x-+0,5 B uutepmane (0, 1); BHe 3TOro
nHrepBaJja f(x) =0. Halitn MaTemaTHueckoe oxujganue ¢pyHk-
uMH Y = X3 (He HaxoJlA NpeABapHTEJbHO IJIOTHOCTH pace
npenenedus Y).

285. Cnyyalinaa BeJHYHHA X 3aJaHa TNJIOTHOCTBIO pace
npeaeneHus f(x)=2cos2x B untepnaje (0, m/4); BHe 3TOrO
HHTepBasa f(x)=0. Haiitu: a) mony; 6) mennany X.

Pewenne. a) Jlerko yGeautbcs, uTo OGYHKUMA [ (x)==2 cOs 2%
B OTKphiTOM HHTepBale (0, 7/4) He MMeeT MaKCHMYyMa, nostomy X Moly
He HMeeT.

6) Haiizem Meanany M, (X) =m,, HCXOAs1 U3 onpelesleHHs] MeXHaHH!
PX<m)=P(X >m,), niu, uto 10 *e, P (X < m,) =1/2.
YuuTbiBasi, 4TO MO YCJOBHIO BO3MOXHBIEe 3HaYeHHS X NOJOXKHTEJNbHH,

niepenyiieM 3TO PaBeHCTEO TaK:

hle

PO <X <my)=1/2 nm 2 S cos 2x dx =sin 2m, = 1/2.
0

Orcliona 2m,=arcsin 1/2==7/6. CnenoBaTeAbHO, HCKOMass MefHaHa
m,=n/12.

286, CnryuaiiHas BesqnuuHa X B HHTepBane (2, 4) 3anaHa
NJIOTHOCTBIO pacnpepeieHus f(x) = —(3/4) x* -+ (9/2) x—6)
BHe 3TOro HHTepBaJa f(x)==0. Halith Moay, MaTeMaTHYeCcKOe
OXHJAaHHe H MeJHaHy BeJHYHHH X.

Peuwenue. Ilpeacraninm njaoTHOCTL pacnpeleseHHs B BHIE [ (xX)==
=—(3/4) (x—3)24-3/4. Orcioaa BHIHO, YTO NPH X=3 N.JIOTHOCTb pace
npefesieHHA 1OCTHraeT MaKCHMYMa; cJaeloBaTebHo, My (X)==3. (Pasy.
MeeTcl, MOXKHO OBLJIO HaliTH MaKCHMyM MeTosaMn anddepeHuUHaIBHOrO
HCYHCJIEHHH.)

KpuBasa pacnpejaejeHHss CHMMETPHYHA OTHOCHTEJNbHO NMpSIMOfi x==3,
nostomy M (X)=3 n M, (X)=3.

287, CayuaiiHas BeanuynHa X B MHTepBate (3, 5) 3anaHa
NJIOTHOCTBIO  pacnpejeseHHsa  f(x) == —(3/4) x? 4 6x—45/4}
BHe 3TOro HHTepBaja f(x)==0. HalfitH Moay, MaTemaTHyecKoe
OXHAaHMe M MeaMaHy X.

288, Cnyuaiinas BeqauyuHa X B HHTepBaje (—I1, 1) sa.
JaHa TJIOTHOCTBIO pacnpenenenus f(x)==1/(n)/ 1T—xt); BHe
sToro HHTepBaJsa f(x)=0. Ha#itu: a) moay; 6) Mmeauany X,

289, CnyyafiHass BesquyHHa X npH x>0 sagaHa nJoT-
HOCTBIO BEPOSATHOCTH (pacnpeneeHve Beibynna)

f(x) =2 xn=te=a"ix;
f(x)=0 npu x < 0. Hailitu moay X.
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290. Toxa3aTth, YTO MaTe€MaTHYECKOE OKHIaHHe Herpe-
PbIBHOW CAy4aHHOH BeJIMYHHBI 32KJIO4EHO MEXKAY HaHMeHb-
WHM H HauOOJIbIIHM €e BO3MOMHBLIMH 3HAYEHISIMH.

Pemwenus Ilycte X —HenpepusHas cJydyaiiHas BeJHYHHA, 3a-
AAMHAA TMJAOTHOCTbIO pacnpeneieHns [ (x) Ha orpeske [a, b]; BHe sTOTO
orpeska [ (x)==0. Toraa a=<S x < b. Yunrninas, 4to f(x) =0, noayuum
af (x) < x[ (x) << bf (x). IlponHTerpupyeMm 3T0 ABOfiHOe HEpaBeHCTBO B
npegesax oT a 10 b:

b b b
an(x) dx<Sx{(x) dx<be(x) dx.
a a a

[Ipunuman BO BHHMaHNe, 4TO
b

b
(roa=1 {swd=me0,
a a

OKOH4ATENbHO NONYUHM aex M (X) < ).
291. Jokasate, uto ecau lim [xF (x)]=0 u lim [x(I —
Kot =0 X -> ®
—F (x))]=0, 10

@ 0
M(X) =§ [1—F 0)]dx— § Fo)dx.

Yxkasauune. Hmeem

@ 0 ™
M (X)= S xf (x) dx= S xf (x) dx-{-§ xf (x) dx.

3amenats f(x) B nepsoM cJaraeMoM Ha F/(x), a BO BTOPOM —Ha
[l—F ).

292. CnyuafiHasg BesqudHHa X B HHTepBaje (—c, ¢) 3a-
JAHA TIOTHOCTBIO pacnpeneseHusn f(x)=1/(x}V c*— x*?), Bue
sroro HHTtepBaJaa f(x)=0. Halltu aucnepcuio X.

Pewenne Byaem uckate gucnepcric no ¢opmyae

b
D (X) ={ x—M OPF () dx.
a

MNoactasaan M (X)=0 (kpusas pacnpeleNeHHS CHMMETPHUHa OTHOCH-
reawHo npamoff x=0), a=—¢, b=c, f(x)=l/(n 1 4 ci--xi), NOAYyHHM
¢

[
1 S' x3dx _2;’ xt dx
PO =3 ) yo==—% ) va=n
~c 0

Chenap noacraHosky x=csin {, okoHuaTeabHo Hmeem D (X)=c*/2.
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293. Cnyuafinas BesnunHa X B uHTepBane (—3, 3) 3a-

1a8Ha NJOTHOCTBIO pacnpeiaenenus f(x)=1/(n V9 —x*); sne
storo wHTepBaJa f(x)=0. a) Ha#tu aucnepcuio X; 6) uro
BeposAiTHee: B pe3y.,bTaTe HCNLITAHUA OKaxerca X <1 nau
X>1?

294. /loKa3aTb, YTO AMCNEPCHIO HeMpPEPbIBHOH c.yuaiiHoi
BeJIMYNHBI X MOXHO BBIYHCJIHTBL No dopmy.ie

D(X)= S 2*f (x) dx—[ M (X)]
Yxraszanmne. Bocno.'lbaoaarbm q)opmynoﬁ

D(X)= ( [x—M (X)]? f (x) dx

fl PaBEHCTBAMK S xf (x) dx=M (X), S [ (x)dx=1.
295. Cayuaiinan BeanunHa X B uHTepBane (0, n) sanana
NAOTHOCTBIO pacnpene:renna f(x)=(1/2)sinx; BHe 3TOrO
nutepBana f(x)=0. Hafitn aucnepcuio X.
Pewenne. Halizem aucnepcrio no dopmyae
b
D (X)= S x2f (x) dx— [M (X)]*.
a

Moacraens cioga M (X)=n/2 (kpHBas pacnpejeieHHd CHMMeTpHUYNa
oTHOCHTeALHO npaMofi x=n/2), a=0, b=a, [ (x)=(1/2) sin x, nonyunm

n
D(X)-——Sx’ sin x dx— [32‘-]2 *
0
IOBaxan MHTerpHPYf NO YacTAM, Halaem
FLS
Sx’ sinx dx=n2—4. (»s)

o
MonctaBue (»») B (%), OKOHYaTeABHO noayunM D (X)=(a?—8)/4.

296. Cnyuaiinas BeanunHa X B uHTepBaJge (0, 5) 3anana
NJOTHOCTBIO pacripenesenns f(x)=(2/25)x; BHe 3TOro WH-
tepBasa f(x)=0. Haiitu gucnepcuio X

297. Haiitn aucnepcuio cayvafiHoit Beanundst X, 3ajxa-
HOM (yHKILHeH pacnpeneeHHs

0 npu x<<—2,
F(x)={x4+1/2 npp —2<x<2,
I npp  x>2.
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Pewenne. HafineM naoTHOCTb pacnpefeseHHd:
0 mpu x<—2,
f)=F (x)=={ 1/4 npn —2 < x < 2,
0 npu x>2
Haftaem ua'reua'mqecxzoe OXHAaHHE

M(X)=S x] (x)dx=S x-—l—dx=0
-2 -2
(nopeiHTerpanbHan GYHKUHA HeueTHAas, Mpefedtl HHTErPHPOBAHHA CHM-
MeTPHUYHB OTHOCHTEJbHO Hayajla KOOPXHHAT).
Hafizem uckoMyio AHcnepcwio, yuntmBag, uto M (X)=0:
2

2 2
D (X)= 52 =M OI* [ () de=§ #. -:—-dx=-§-§x’ dr=og.

298, Cnyuafinas Be/MuYMHa 3ajaHa (QyHKIHeH pacnpeje”
JieHHU A

1 —x3/x® npu x = x, (x, > 0),
F (x)=
0 npH x < x,.
Hafith MatemaTHYeckoe OXKHAaHHe, AHCNEPCHIO H cCpejHee
KBaJpaTHYECKOe OTKJoHeHHe X.

Ykasanue. Hafitu cHavasa mAOTHOCTE pacnpefeseHHsi, HCMO/b-

goBats dopmyany
D(X)= § % (x) dx—[M (XN

299. Cayuafinas BesuunHa X B HHTepBase (0, m) 3anaHa
AAOTHOCTBIO pacmnpepeteHHs f(x)=(1/2)sinx; BHe 3TOroO
HuTepBana f(x) =0. Hafitn aucnepgHio pyHKuHH Y =@ (X)=
=X'.Y He HaxoAd NpeABapHTEJNbHO NJIOTHOCTH pacnpejese-
Hun Y.

Pemenne. Hcnonnavem popmyay
b
DieX)1={ ¢* (0 f () ax— (M (9 O1I

I =x2, =(1/2)sinx, a=0, b=n, M X)]=
—%fcf;(n'?-(z'(ﬂﬁﬁ (cs’t.(?ana(q){ ;gzt)l,xnonayqun * [v(X)]

Eid
D(X’)=—2l-é‘x‘ sinxdx—[“’;q'. (+)
HshTterpupya no uacram, HafifeM
L]
Sx‘sin x dx=n*—12nt-}-48. (es)
0

Moacrasus (#+) 8 (s), okOHYaTenbHO HMeeM D (X?2)= (n¢—16n%{- 80)/4-
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300. Cnyuaiinaa BesnunHa X 3ajaHa MJIOTHOCThIO pac-
npeaeneHus f(x)=cosx B uHTepBaJje (0, w/2); BHe 5TOroO
uHTepBaja f (x) =0. Ha#ith aucnepcHio pyHkuun ¥ = ¢ (X)=
=X?, He HaxXOAs TNpelBapHTEJbHO IUIOTHOCTH pacnpejene-
Hua Y.

Y xasanune, Hcnoabsosars ¢opmyany
b

D e (X)1={ ¢* (9] () dx— M [¢ COII?

1 10, uto M (X?)=(n2—8)/4 (cM. 3anauy 283).

301. Cayuvaiinas BesnunHa X 3ajaHa NJIOTHOCTHIO pac-
npenenenun f(x)=x"e~*/n! npu x>=0; f(x)=0 npn x<O0.
Hafitn: a) wmaremaruueckoe oxxuaamue; 6) aucnepcuio X.

Pemenne. a) HafizeM MaTeMaTHuYecKOe OXHAaHHe:
-] -]

L]
M(X) =§ xf (%) dx='—:!— S x-x"e=*dx ='r:_l S xn+le=% dx.
0 0 0

Bocnosb3ayemess Tak Ha3HBaeMoii ramMma-dyHKunHefi, Koropas onpe-
AeAsieTcs PaBeHCTBOM
@® .
T (n)= S xn=Te=xdx, (*)
0
Kak BuauM, aprymeHTt (Uejioe UYHCAO n), CTORIIHIA NOJ SHAKOM Tramma-
byMKRHH, Ha elHHHUY GoJbllie nMOxa3aTe/s cTeneHH GYKBH X, cTosiuleR
noj 3saxoM HHTerpaJa. CjejoBaTelbHoO,
a

S xnt+le=xdx=T (n+2). (o%)
[}
TMoactaBus (++) B (¥), Noayunm

M (X)=££’%;|;?l . (**%)

BocnoarayeMcs caenyiomHM CBOACTBOM raMma-GyHKumnu:
C(n)y=(n—1)

Kak BuauM, ramMma-QyHKUHA OT UeJOTO apryMeHTa paBHa daxkTopnaay
OT apryMeHTa, yMeHbUIEHHOTO Ha eauHuuy. CrenosarenbHo,

T(n4+2)=(n-4-1)I (****)
Noactasus (****) B (***), noayuum
M (X)= (n—’ll-ll)l =nl°(':”+l)=n+l.

6) Haiinem nmucnepcuio. YumThiBas, 9TO
@

MX)y=n+1, {an+2e-xdx=T (a+3),
0
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RONYUHM
[

D (X) ==§ xf (x) dx—[M (X)]? =.n'_! S Xt xt.e=% dy—
]

wmﬂ_(ﬂn-:

»
— (1) =;‘T§x~+'e-x dx—(a1)t=

= LI (=T OO g =ntt,

Hrak, D(X)=n-+41.

302. Cnyvafinas BeauyuHa X npH x>0 3agana nnor-
HOCTBIO pacnpefiefieHHsi (raMMa-pacnpeaejeHue)

1
F(x) =mx’j“e--‘/5 (@a>—1, p>0);

f(x)=0 npu x < 0. Hafttu: a) mateMaTHYUeCKOE OXHAAHHE;
6) aucnepcuio X.

Ykasanne., Clenats noactaHosky y==x/B u HcnoAb3OBATH
ramMma-pyHKLHIO.

303. [dokxasaTb, 4TO A4 J11I06O# HempepbiBHOA cayyaiHofA
BeJHYHHKW HEHTPaJbHBI MOMEHT nepBOro nOpsiKa paBeH
HYJIO.

P ewmenue. Ilo ONPEICNCHHIO LEHTPAABHOrO MOMEHTa nepsoro
nopaaKa,
a a @
pi= S [x—M (X)] f (x) dx = S xf (x) dx— M (X) S f (x) dx.
- - OB -

Y4HTBIBAA, YTO

S xf(x)de==M(X) u SI(x)dx:l,

NOAYUHM
=M (X)—M (X)=0,

304. oxa3satb, YTO OObIYHbLIi MOMEHT BTOPOro NOpAAKa

wi=§ (x—0)*f(x) dx

HMeeT HaHMeHbllee 3HayeHHe, ecau ¢=M (X).
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Pewenue. INpeobpasyem p-; TaK:

m={ c—orrwar={ x—m@)+
+MEK) A F ) dr= § [x—M O f () de4-

+2IMX)—c] § [x—M 01 (0 dx + 1M X)—c]* § f(x) dx.
l'lpmmuaﬂ B0 BHHMAH{e DaBeHCTBA

{ =M1 (@ dr=p=0,  [x—M (OI (D) dx=pa,

§ f(x)de=1,

ROy MM ,
m2 = ps+ [M (X)—c]2. *)

Orcioza BHAHO, YTO p; HMeeT HaHMeHblIes 3HaYeHHe npH ¢ =M (X),
4TO W Tpe6oBaJOCh AOKA3aTh,

3ametuM, WTO H3 (*) caeayer, UTO pg=pa—[M (X)—c]?, T.e.
UeHTPAALHBIA MOMEHT BTOPOro NMOPAAKA MeHbiuie JMoGoro OGHYHOrO MO-
MEeHTa BTOPOro MOpPAAKa, echaH ¢ # M (X).

305. Cayuafinan BesiHYHHa X 3ajnaHa MNJIOTHOCTBIO pac
fipegenenun f(x)=0,5x B uxteppane (0, 2); BHe ITOro HH-
tepsana f(x)=0. HafitH Hauya.1pbHBE H LEHTpaNbHbLIE MO-
MEeHTH! [epBOro, BTOPOro, TPeThero W YeTBEepTOro MOopsAAKOB.

Pewenne ITo dopmyne
2
vk=§ xAf (x) de

HafiieM HA4aNbHLIE MOMEHTHI:
2 2

vi= § x-(0,6x) dx=-;— H V= tS x%.(0,5x) dx=2;

2 2
v.=S x3.(0,5x) dx=3,2; v4=5 x4.(0,5x) dx =-l§ .
0

HadiaeM ueHTpaasHWe MOMeHTHl. lleHTpasbHuifi MOMEHT NepBoro MOopsAAKa
amoGolk cayaalinofi BeJHYHHH py=0.
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Bocnoabayemca $opMy;1aMH, BHPaXKAOWHMH UEHTPAJAbHHE MOMENTH
Yepes HavasibHHe:

Pa=Vs—Vi; p3=V3—3V;Vs-+2v]; py="V —4V,Vs-}-6viva—3vi.

INozcraBuB B 5TH GOpPMYyJH paHee HafiieHHHE HauaJbHHe MOMEHTH,
noayanm; pg=2/9, ug=—=8/135, p,=16/135.

3068. Cnyuafinan pesnunHa X 3ajilaHa TJIOTHOCTBIO pac-
npegenenuns f(x)=2x B unrepsaJse (0, 1); BHe 3TOrOo HHTEp-
Basa [(x)=0. Hafitu HavaspHHE H UEHTpaJbHbLie MOMEHTH
nepBoro, BTOPOro, TPETLEro H 4eTBEPTOro MOPAAKOB.

§ 4. PamvomepHOe pacnpepenenne

Pasnoseproix BasHBaOT pacnpefesieHHe BepoATHOCTeR HenpepurHOR
cayvajiHoll BeqHanHn X, ecan Ha HHTepBajde (a, &), KOTOpoMy NpHH2A-
JAeXar BCe BO3MOXHHE 3HaueHHR X, NJIOTHOCTb COXPaHSeT MNOCTORHHOE
sHaueHHe, a uMeHHO f(x)=1/(b-—a); BHe sToro uHTepBasa [ (x)=0.

307. IlnoTHOCTL paBHOMEPHOTO pacnpelie/IeHHst COXpaHseT
B HHTepBaJe (a, b) mocroaHHoe sHayenHe, paBHoe (; BHe
sToro HHTepBaja f(x)=0. Hafith 3HaueHHe nocTosiHHOrO
napawmertpa C.

308. Llena penenns wmxaaw amnepmerpa paBHa 0,1 A.
Iloxa3anua aMmepMeTpa OKPYIJIMIOT A0 GIHXaHIero neaoro aene-
Hns. HaliTe BepogTHOCTHL TOro, 9T0 ODpH OTcdere Oymer caenama
ownbxa, mpesmmaromas 0,02 A.

Pemenne. OmMRGKY OKpYrJeHHS OTCUETa AMOXHO paccMaTPHBaTh
KaK cJyvafinylo BeJHuHHY X, xoTopaa pacnpejie/leHa pPaBHOMEPHO ©
HHTEepBaJe MeXAY JABYMSl COCEAHHMH ULeJHMH geaeHnsmH. IlnoTHocTb
paBHOMEpPHOTO Ppacnpeiesenns f(x)=1/(b—a), rae (b—a)—anuHa un-
TepBaJia, B XOTOPOM J3aKJ/IOMeHH BO3MOXHHe 3HaueHnfi, X; BHe 3Toro
nHreppana f(x)=0. B paccmarpupaemofi 3ajaue aaNHa HHTepsaaa,
B KOTOPOM 3dKJIOYEHH BO3MOXKHHe 3HauyeHHs X, pasHa 0,1, nostomy
[ (x)==1/0,1 =10. Jlerko coo6pa3nTb, 49TO OmWHOKa OTCUETa NPEBHCHT
0,02, ecan oHa Gyfer 3axJioueHa abnmepnane (0,02, 0,08).

INo dopuyne Pla< X < b)=S f (x) dx noayunx
a

0,08
P (0,02 < X < 0,08)= S 10dx=0,6.
0,02

309. llena JseneHns wKaJan H3MepHTeJbHOro mnpuéopa
paBna 0,2. [Tlokasanus npn6opa oxkpyrasior a0 Ganxkafiluero
nenoro aenenusi. Hafith BepoATHOCTb TOro, YTO NpH OTCHYETE
OGyner caenana omnbka: a) mennisas 0,04; 6) Goavwas 0,05,
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310. ABTOGYyCHl HEKOTOpPOro MapuipyTa HAYT CTPOro Mo
pacnucanuio. MintepBasn asuxkeHns 5 mMuH. Hafitu Bepost-
HOCTh TOTO, YTO NMAacCa>XHp, MOJOWEAHII K OCTAHOBKe, OyJeT
OXHJAaTh OyepeHON aBTOOYC MeHee 3 MHH.

311. MHHyTHaa CTpeJKa 3JEKTPHYECKHX YacoB IepeMe-
LWiaeTCsi CKA4YKOM B KOHIE Kaao#i muHyTthi. Hafitu Bepost-
HOCTb TOTO, YTO B XaHHO€ MTHOBEHHE YacChl NOKaXYT BpeMH,
KOTOpO€ OTJIHYaeTCA OT HCTHHHOro He 6GoJee yeMm Ha 20 c.

312. 3akoH paBHOMepHOro pacnpejaesneHHs 3ajaH IIOT-
HOCTbIO BEpPOATHOCTH f(x)=1/(b—a) B uHTEpBase (a, b); BHe
storo HHTepBaja f(x)=0. Ha#itn ¢yukuuio pacnpegene-
Husa F (x).

313. Haiitn mMaTeMaTH4YeCcKoe OXHJAaHHe CJydaiHON BeJiH-
uiHbl X, paBHOMEpPHO pachnpejeneHHo#i B HHTepBaJsie (a, b).

Pewenue. I'pabuk NJOTHOCTH PaBHOMEPHOrO pacnpefiesleHHSI CHM-
MeTPHUeH OTHOCHTeJIbHO npamofi X=(a - b)/2, nosatomy M (X)=(a-}+b)/2.
Hrak, MaTeMaTiHyeCKOe OXHJAAHHe cAyuafiHOR BeJIMUHHH, PaBHOMEPHO
pacnpeneseHHOft B HHTepBaJe (a, b), paBHO NOJycyMMe KOHIOB STOIO
HHTepBasa. Pasymeercs, 9TOT ke pe3yjbTaT MOXHO NOJY4HTHL No ¢op-
MyJsie
d ¢

M(X)=S xf (%) dx.
a

B uacTHoCTH, MaTemMaTHUYecKoe OXHJAaHHe cjyuyafiHofi BeJHuyHMHH R,

pacnpeleseHnofl pasHomepHo B HHTepBaJe (0, 1), paBHO
M(R)=0+1)/2=1/2.

314. Haiitu MaTeMaTHYeCcKoe OXHJIaHHE CIy4aiHON BeJIH-
ygHH X, pacnpejaeseHHo#l paBHOMEPHO B HHTepBaJje (2, 8).

315. Haiitu aucnepcHio H cpefiHee KBaJpaTHYeCKOe OTKJIO-
HEeHHe cay4afiHOH BeJIHYHHBI X, pacnpeae/ieHHOH paBHOMEPHO
B HHTepBaJse (a, D).

Pewen ne. Hcroabsyem dopmyay
b
D(X)={ x*f (v) dx— (M QOI2.

a
INoacrasus f (x)=1/(b—a), M (X)=(a+-b)/2 (cM. sagauy 313) u BH-
NOJHHB 9JeMEHTapHhe BHKJAlKH, NOJYYHM HCKOMYIO AHCTIEPCHIO
D (X)=(b—a)?/12.

Cpennee KBalpaTH4eCKoe OTKJOHeHHe ciayuafiHoit BeauunHd X paBHO
KBaApPaTHOMY KOPHIO H3 €€ JAHCMepCHH:

o (X)=(t—a)/(2V 3).

B uacTHOCTH, AHCNepCHA M cpelHee KBaApaTH4YeCKoe OTKJOHEHHe
cayuafiHoR BeJHuHIB R, pacnpeaesieHnoii pasHoMepHO B HHTepBaJe (0, 1),

cooTBeTCTBeHHO paBHH: D (R)=1/12, o (R)=1/(2V3).
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316. Haiitu aincnepchio H cpeaHee KBajpaTHUECKOE OTKJIO-
HeHHe cayyaiiHoin BeanynHn X, pacnpeneieHHoH paBHOMEPHO
B nHTepmaJe (2, 8).

317. PaBHOoMepHO pacnpeneneHHas ciayvafivaa BequynHa X
3ajaHa AJIOTHOCTBIO pacnpeaenedns f(x)=1/(2/) B untepBane
(@a—1, a4-1); BHe 3TOro muTepBasa f(x)=0. Ha#itH marte-
MaTHYECKOe OKHAaHHe H aucnepcHio X.

318. [Inamerp Kpyra x nusMmepeH MNpHOJHKEHHO, NpHUEM
a<<x<_b. PaccmarpuBas AuaMeTp KaK CJIy4yaliHYIO BesH-
unHy X, paciipeiejeHHYI0O pPaBHOMEpPHO B HHTepBaJae (a, b),
HaATH MaTeMaTHYeCKOE OXHJMaHHE H JHCIEePCHIO MNJOWaAH
Kpyra.

Pemenne. |. Hafinem MarematTHueckoe OXHJAaHHE TNOWIAAH
Kpyra-—cay4aiiiod BeJHUYHHH Y = q> (K) =nX%/4—no dopmyre

Mg (X)) = S ® () (x) d.

Noactasus ¢ (x) = nx?/4, I(x)=l/(b-—-a) A BLINOJIHHB HHTErpHpoBanne,
NOJyYHM
M [nX3/4] =n (b3 -+ ab+a?)/12.

2. Halizem aucnepcwio niowaan Kpyra no QopmyJe
b

DipX0I={ ¢* )/ @ ax— Mg O™

Noacrasus ¢ (x)=rax2/4, [ (x)=1/(b—a) H BHMONHHB HHTETpHPOBaHHE,

NOJYYHM
D [nX%/4] = (n?/720) (b—a)? (4b2 + Tab }- 4a®).

319. Pe6po kKy6a x u3MepeHO nNpPHOJHKEHHO, NpHYEM
a << v<|b. Paccmatpusasn pebpo ky6a Kak cayuyaliHylo BesnH-
yuHy X, pacnpegeseHHYi0O paBHOMepHO B HHTepBa.Je (a, b),
HafiTH MaTeMaTHYeCKOe OXKH JaHHe H AucnepcHio o6bema Ky6a.

320. Cayuaiinpie BeanuHHn X H Y He3aBHCHMH H pac-
npejeineHnl paBHomepHo: X —B HHTepBaJe (a, b), Y —B uH-
TepBaae (¢, d). HafiTu MaTemaTHyecKoe OXKHJAaHHe npoHu3Be-
aeunsa XY.

Y Ka3anne. Bocrnosab3opaThcs pewenineM 3agaun 313,

321. Cayuvatinble BeIHYHHBI X H Y He3aBHCHMBI H pac-
npeaeneHsl paBHomMepHo: X — B HHTepBaJse (a, b), Y —B uH-
TepBane (¢, d). Halith nucnepcuio nponssesenus XY,

Pewenne. Bocnoabayemcs ¢opmyanoft

D (XY) =M [(XY)?}] — M (XY)])*= M (X2Y %) — [M (XY)]>.
MaTeMaTHueCKOe OXIiAaHHe npoH3BeaeHHA HE3aBHCHMHX cnyqaﬁnux
BE€JHYHH PEBHO MPOH3BEIACHHIO HX MATEMATHHYECKHX o)xunanuﬂ, NosToOMy

D(XY)=M(X?) -M(Y*)—|M (X)-M (Y)]*. ()
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Haitzem M (X?) no ¢opmyne

b
Mig (X)N= ¢/ (» dx.

Moacrasaas @ (x)=-x%, f(x)=1/(b—a) u BHMOTHAA HHTErpupOBAHUE,

NOAYYHM
M (X?) = (b -+-ab{-a%)/3. (%)
Ananoryuuo Haliaem
M (Y?)=(c®+cd-}-d?)/3. (s2%)
Moacrasns M (X)=(a-+8)/2, M(Y)=(c+d)/2, a Tagxke (»e¢) i
(e¢e) B (%), OKOHHATE/bHO TOJYHHM
D (XY)==(a® + ab ) (c* +cd 1-d*) /9 —{(a {-b)* (c+d)*/16].

§ 5. Hopmdnsnoe pacnpepgenenne

Hopuasonsm Ha3piBalOT pacrpeteqeHHeé BepOATHOCTEeR HenpepuBHod
caydafiHot peauuHHn X, NJAOTHOCTb KOTOPOrO HMeeT BHAX

F (%) = e o~ (=Y (20%),
oV 2n
TAC a-—MaTCcMATHYECKOe OXHIaHHe, O—CpeflHee KBagpaTHYeCKOoe OTKJAO-

Reune X
BepoATHOCTs TOro, 4T0 X OpHMeET SHaYeHHe, NPHHARAEXKaUlee HH-

Tepsaay (a, B);’ @< X < m____@(ﬂ—:g)—m (g:(!-_q)'

] Se""' dx-—oyuxuus Jlannaca.

TAe @ (x)= Vin )

BeposTHOCTs TOro, 4T0 aGCOOTHAA BEAHUHHA OTKJOHEHHA MeEKblue
NOAOKHTENLHOrO wucaa o,

P(|X—a] < 8)=20 (§/0).
B wactHocTH, npH @=0 cnpasBeanHso paBeHCTBO
P X} <6)=2D(5/0).
AcuMmeTpusi, SKciecc, MOIa H MelHaRa HOPMAABHOIO pacnpenesne-
HHA COOTBETCTBEHHO pAaBHbLI:
Ay;=0, Ep=0, My=a, Mc=a, rie a=M(X).

322. Marematuyeckoe OXHAAHHE HOPMANBHO pacnpege-
JleHHO# cayyafiHo#i BeJHuHHb X paBHO a =3 H cpelHee KBaA-
paTHUecKoe OTK./oHeHHe o =2, Hanucats nJoTHocThb Bepo-
ataoctn X,

323. Hamucath 0J10THOCTH BEPOATHOCTH HOPMAJbHO pac-
npepesieHHON caydafiHofi BeauunHsl X, 3Haf, uro M(X)=3,
D (X)=16.
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324. HopmanbHO pacnpefiesieHHas caydaiiHas BeanynHa X

1
3ajaHa IIJOTHOCTH == e
I 10 f(x) %

THUECKOe OXHJaHHe M gHcnepcHio X.
325. JlaHa ¢yHkuus pacnpejesieHHss HOPMHPOBAHHOTO
X

1 , "
HOPMAJIBHOTO 3aKoHa F (x) = —= S e-#/2d{. Haiith n.or-

Vion

-

e~(x—-1)*/s0 HajiTu maTteMa-

HOCTh pacnpepenenus f(x).

326. [okasaTh, YTO mapaMeTpsl a@ ¥ O—IUIOTHOCTH
HOPMAaJIBHOro pacnpejieleHHsi — sIBJSAIOTCA  COOTBETCTBEHHO
MaTeMaTHYEeCKHM OXKHAAHHEeM II CPEAHHM KBaJpaTHUECKHM
OTKJIOHEHHeM X.

Ykazanune. lpu HAXOKIEHHH M(X) u D(X) cnenyer BBeCTH
HOBYIO TNepeMenHylo 2= (x—a)/0 H ncnoJb3oBaTh HHTerpan Ilyaccona
w

S e~ 21 gz — Y 2x.
-

327. loxa3ate, uto ¢pyHkunsa Jlannaca

X

@ (x) = — S’e-z'/z dz

V 2n %
HeueTHa: @ (—x) =—Q (x).
Yxasanue lloaoxurs z=—1 B paBenctse

-x
D(—x)= VlQTf- Se“”/zdz.
o

328. MaTtemaTHuecKkoe OXHAaHHE H CpeflHee KBajparTiuec-
KO€ OTKJIOHEHHEe HOpMaJIbHO paclpelejleHHON caydaiHo#
BeJHYHHH X coorsercTBeHHO paBHHl 10 11 2. Haiitn Beposr-

HOCTbL TOro, 4YTO B pe3yJbTaTte HCMNBITaHHA X NpUMeET 3Haue-
HHe, 3aKJIOYeHHOoe B HHTepBaJse (12, 14).

P ewenne Bocnonbayemca ¢opmyaon
- ﬂ—“)_ (°_‘—_a
P(a<x<p)_®( —2) _o(2=2),
INoncraeu a=12, B=14, a=10 n 0=2, noayunm P (12 < X < 14)=

=0 2)—®(1). Ilo Tabanue npuaoxennsa 2 maxoaum: @ (2)==0,4772,
® (1)=0,3413. Hcxomaa Bepoatnocts P (12 < X < 14)=0,1359.

329. MatemaTHueCKoe OXHJaHHE H cpeJHee KBaJApaTHuec-
KOe OTKJ/IOHEHHE HOPMAJIbHO pacnpelieeHHOR chay4aiitHol
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BesqHydHel X coorBercTBeHHO paBHH 20 u 5. Hafith Beposr-
HOCTb TOro, YTO B pe3yJbTaTe HCINbITAaHHA X NpHMET 3Haue-
HHE, 3aKJI04€HHOE B HHTepBaJe (15, 25).

330. Astomar wramnyer getaid. KoHTposupyercs ainHa
leraan X, KoTtopasi pacmpejiesieHa HOpPMaJIbHO C MaTeMaTH-
4eCKHM OXHJlaHHeM (MpOoeKTHasi AJHHa), paBHbIM 50 MM. dak-
THYECKH JUIHHA H3rOoTOBJICHHHIX JeTallel He MeHee 32 H He
6osee 68 mm. Halitu BeposiTHOCTH TOro, YTO AJHHA HayJauy
B3fiTo# Aerasau: a) Gosabuie 55 MM; 6) MeHbiue 40 MM.

Ykaszanne Ha paseuctsa P (32 < X < 68)=1 npeasapureabHo
HaliTh ©.

331. IlponsBoauTca H3MepeHHe JuameTpa BaJjsa Ge3 CH-
cTeMaTH4eCKHX (OAHOro 3Haka) owiH6oK. CiyuaiiHple OIHOKH
H3mepeHHs X NMOAYHHEHH HOPMAJbHOMY 3aKOHY CO CPEAHHM
KBaJ[paTHYECKHM oTKJIoHeH!eM o0=10 mM. HafiTH BeposTHOCTB
TOro, YTo H3MepeHHe GyAeT MpoH3BeJeHO ¢ OWHOKoM, He mpe-
Bocxojsueit no abCcoMIOTHON BeJHYHHE 15 MM.

P em en 1 e. MareMaTHuecKoe OXKHAaHHE CAYyHafiHBIX OIHGOK pPaBHO
HyJIIO, NMO3TOMY npuMeHHMa dopmysa P (| X | < %)—2@ (6/0). INonoxus
6=15, 0=10, naxoaum P (| X | < 15)—20 (1,5). Ilo Ta6auue npuAao-
wenna 2 Haxopum: @ (1,5)=0,4332. HckoMas BepOATHOCTH

P (| X| < 15)=2-0,4332=0,8664,

332. Ilpon3BoauTCA B3BelIHBaHHE HEKOTOPOro BellecTBa
Ge3 cHcTeMaTHYeckKuX owH60K. Ciyvaiinble OWIHOKH B3BelIH-
BaHHA MNOAYMHEHbBI HOPMAJbLHOMY 3aKOHY CO CPeIHHM KBaj-
paTHUeCKuM oTKJoHeHHeM 6 = 20 r. HaiiTh BeposiTHoCTB TOTO,
YyTOo B3BelllBaHHe OyJeT MNpPOH3BeJEeHO C OWHOKOH, He mpe-
Bocxoasimed no abcomoTHOH BeJHuuHe 10 r.

333. CayuafiHple OWIHOKH H3MEepeHHs NOAYHHEHBl HOp-
Ma/IbHOMY 3aKOHY CO CPeAHHM KBaJApaTHYECKHM OTK/IOHEHHEM
0=20 MM H MaTeMaTHYeCKHMM oxXHaaHueM a==0. Haiirtu
BEPOATHOCTb TOro, YTO H3 TpeX HEe3aBHCHMBIX H3MepeHHH
omH6Ka XOTs Obl OAHOrO He NLpeB30iAeT No aGCoJIOTHOI
BeHYHHE 4 MM.

334. Astomar Hu3roroBaser wwapukH. llapuk cunutaercs
FOAHBLIM, €CJIH OTKJIOHEHHe X JlHaMeTpa LIapHKa OT NPOEKTHOTrO
pa3mepa mo a6coJioTHON BeqMuHHe MeHbuie 0,7 mm. Cunras,
YTO CJAy4afiHas BeJHuHHa X paclnpejesieHa HOPMaJibHO CO
CpelHHM KBaJpaTHYeCKHM OTKJOHE€HHeM ¢ = (0,4 MM, Ha#TH,
CKOJIbKO B CpeaHeM OyAerT TroAHBLIX IIAPHKOB Cpexl €Ta H3-
rOTOBJIEHHBIX. ,

Pemenne Tak kak X —oTKAoHeHHe (AMaMeTpa IIAPHKA OT Npo-
eKTHOro pasmepa), 1o M (X)=a=0,

111



Bocnonbayemcs - dopmynot P (| X | < 8) =2® (6/6). [Moacranmus
8=0,7, 00,4, nonyunm
0,7

P(X]<07)=20 (6"4')=2‘D (1,75)=2.0,4599 =0,92.

Taxum 06pa3oM, BepOSATHOCTL OTKJOHeHHSN, MeHbwero 0,7 MM, pasua
0,92. Orcioaa caeiyer, uro npuMepHo 92 mapuka H3 100 oKaxyrea
TOXAHHIMH.

335. lera.b, H3roTOB/N€HHAas aBTOMAaTOM, CUHTAETCs TOA-
HOM, ecAH OTKJIOHEHHe ee KOHTpPOJHpyeMmMOoro pasmepa ofT
npoekTHoro He npesninaer 10 mm. CiyyafiHbe OTKJIOHEBH#
KOHTPOJIHPYEMOro pa3Mepa OT NPOEKTHOro MOAYHHEeHH HOp-
MaJIbHOMY 3aKOHY CO CpeAHHM KBaJpaTHIECKHM OTKJOHEHHEM
o=5MM H MaTeMaTHUeCKHM oxulanueM a=0. CKOJAbKO
NIPOILEHTOB FOJHBIX JeTajieii H3roTaBJiHBaeT aBTOMAT?

336. BoMGapaupoBUIHK, NPOJeTeBLIHI BIOJ/bL MOCTa, 1JIMHA
xotoporo 30 M H wHpHHA 8 M, cO6pocHa GoMOui. CayyahHbie
BeJIHYHHB X H Y (pacCTOfIHHA OT BepPTHKAaJbHOM H TOpH-
30HTAJbHOM OCefl CHMMETPHH MOCTa JO MeCTa najeHHs GOMOLI)
HE3aBHCHMbI H pacrpeleieHbl HOPMaJabHO CO CPeAHHMH KBaA-
paTHYeCKHMH OTK/IOHEHHSIMH, COOTBETCTBEHHO paBHbIMH 6 n
4 M, ¥ MaTeMaTHYeCKHMH OXHIAHHAMH, PaBHLIMH HYJIO.
Ha#fiTh: a) BepoOATHOCTb NONAaJaHHA B MOCT OAHOfi cOpolen-
Hoft GoMOLI; 6) BepOATHOCTb pa3pylleHHA MOCTa, ecjH cOpo-
1meHH JBe LOMOLI, MpPHYEeM H3BECTHO, YTO AJs pa3pylleHns
MOCTa JOCTAaTOYHO ONHOrOo MOMaJaHHA.

337. Cnyuafinas BeauuHHa X pacnpeze/jieHa HOPMaJbHO
C MaTeMaTHYECKHM OXHjaaHHeM g = 10. BeposTHoCTb nonaaa-
HHs- X B uHTepBaa (10, 20) pasna 0,3. Uemy paBHa Bepo-
ATHOCTb monajgaHHa X B HHTepBaa (0, 10)?

Pemen ne. Tak kak HOpMaJibHa2A KpHWBas CHMM@TPHYHA OTHOCH-
Tenbno mnpaMoft x=a=10, T0 NJoWan4, orpaHHueHHHE cBepPXy HOp-
Manbpofi KPHBOR M CHH3y — HHTepBanamu (0, 10) n (10, 20), pasHH

Mexay cobofi. [ToCKONbKY STH NMAOULaAH YHCAEHHO PaBHH BEPOATHOCTHM
nonagaHHs X B COOTBETCTBYIOUMMA HHTEpBaJ, TO

PO<X<10)=P (10 < X < 20)=0,3.

338. Cayuafinan BeawuwHa X pacnpepneseHa HOPMAJbHO
C MaTeMaTHYeCKHM OXKHAaHHeM a=25. BeposTHOCTL mnona-
Aanua X B HHrepBaa (10, 15) paBna 0,2. Uemy paBna Bepo-
ATHOCTb nonafaHuag X B HHTepBaa (35, 40)?

339. doxasatb, 4TO ’

P (| X—a| < o) =20 (1),

T. €., YTO 3HayeHne YyJBoeHHON ¢yHkuuu Jlannaca npu 3a-
AaHHOM ! ofnpeae/iseT BEePOATHOCTb TOro, YTO OTKJIOHEHWe



X—a HopMaIbHO pacnpepeseHHONl cayyaiiHol BeaHYWHR X
no abCoMOTHON BEIHYHHE MeHblie of,

Y kaszanue llcnoas3osars dopMyay P (| X —a| < 8§) =20 (6/0),
nosoxus §/0-=1¢,

340. BoiBecTH «NpaBHJIO TpPeX CHFM»: BEPOSITHOCTb TOro,
Y70 a6CoO/IIOTHAA BE€JHYHHA OTKJOHEHHA HOPMaJbHO pacnpe-
JeJIeHHOR cJyvyaiiHOH BeNHYHMHBI OylleT MeHblle yTPO€HHOro
CpefHero KBaJpaTHYeCKOro OTK.IOHEHHs, pasHa 0,9973.

Y Ka3anne. Hcrnob3osath pewerHe 3afauu 339, nojokus f==23.

341. Cayuaiinasa BeanynHa X pacnpejneseHa HOPMaJbHO
C MaTeMaTHYeCKHM oOXxHAaHHeM a=10 u cpelHuM KBalpa-
THYECKHM OTK.JIOHeHHeM o =5. HaliTH unrtepBas, cHMMeT-
PHYHBIA OTHOCHTEJbHO MAaTeMaTHYECKOro OXHIaHHS, B KOTO-
puii ¢ BepoaTHocThio 0,9973 nonaner BennuHna X B pe-
3yJbTaTe HCILITaHHS.

342. Cayuafinas BesHuMHa X pacnpeze.ieHa HOPMaJbHO
CO CPpeHHM KBajpaTHHYeCKHM OTKJOHeHueM o =25 MM. Hafitn
AJHHY HHTEpBaJ/Ja, CHMMETPHYHOrO OTHOCHTEJNBLHO MaTeMaTH-
YeCKOro OXHIaHHS, B KoTopm#t ¢ BeposTHocThio 0,9973
nonager X B pe3yjbTaTe HCIBLITAHUS.

343. CTaHOK-aBTOMAT HM3rOTOBJISIET BaJIHKH, pHYEM KOH-
Tpoanpyetcss MX auametp X. Cuutas, yro X -— HOPMAaJbHO
pacnpelleleHHas c.JaydaiHasi BeJHYHHA C MaTEMaTHYECKHM
oxuaaHneM a=10 MM H CpelHHMM KBalpaTHYECKHM OTKJO-
HeHHeM o =0,1 MM, HaliTH HHTepBa), CHMMETPHYHHIl OTHO-
CHTEJIbHO MaTeMaTHYeCKOro OXHIaHHS, B KOTOpOM C Bepo-
ATHocThI0 0,9973 6yAVT 3aK.1l0UeHbl 1HAMETPbl H3TOTOBJEHHBIX
BaJIHKOB.

344. HopmaJabHo pacnpeznesieHHas cayvaiiHas Beanysna X
3ajaHa I JIOTHOCTBIO

. 1
X) == e @ — (X —0)%/ 20"
Fo= <3z

Hafitu Mony u Meauany X.

Pewenn e Moaol My (X) naauBaior To BO3MOXHOE 3Hauenne X,
NPH KOTOPOM MNJIOTHOCTb PpacnpelesieHHR! HMeeT MakKCHMyM. Jlerko yGe-
JMThCA, YTO NPH X==qg NPOH3BoAHaa [’ (a)==0; npH x < a NMpou3BOAHa%
F () >0, npu x > a uponsponsan [’ (x) < 0; Takum o6pa3oM, TOuYXa
X==@ eCTb TOYKA MaKCHMyMa, cJefoBaTeasuo, Mg (X)==a.

MeanaHoit M, (X) Ha3HBalOT TO BO3MOKHOE 3HaueHHe X, NpH Ko-
TOPOM OPAMHATA f (X) 1eNHT Monosam [Joulalb, OFPAaHHYEHHYIO KPHEOH
pacnpenenennsn. Tak kak HopMaabnas kpuBas [rpaduk dynxunn f(x)]
CHMMETPHYHA OTHOCHTENBbHO nNpsAMOH x=a, To opaHunata [(a) Aennt
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:l"om:;au nJomans, OTPaHAYEHHYI0 HOpMaJbHOR KpHuBofl. CaexoBarensHo,
e (X)=a.

Hrak, Moga # MeAHaHA HOPMaJbLHOTO pacnpefefeHHA COBMNAaAaIOT
C MaTeMaTHUeCKHM OXHAAHHEM 4.

345. CayuqaitHast BeqiuaMHa X pacnpejieieHa HOPMAJIbHO,
npuYeM MaTeMaTHYeCKoe oXujlaHHe a=0 u cpeanee KBaj-
paTH4YecKoe OTKJOHeHHe paBHO o. HahATH 3HayeHue o, npH
KOTOPOM BEpPOSITHOCTh TOro, 410 X mNpUMET 3HAauyeHHe, MpH-
Hajanexamee uutrepsaay (a, f§) (@ >0, p > a), Oyaer Hau-
Gosbiuefi.

Y xaaauHue Bocnoassosatsca dopmyaoft
P@a< X <p)=>0(f/0) —P (/0)=
1 g/ i a/c
e~22qz S e~*/3dz=q (0);
2n § ¥V 2n y ¢ ©

nafitH 0 H3 ypaBHeuusn @’ (0)=0.

§ 6. MNMokasarensnoe pacnpepeneHne
M ero YMCROoSLIE XapaKTepMCTMKM

[Toxasameavtowm (IKCNOHEHYUAABHHM) HA3BIBAIOT paclpejeseHne Be-
poaTHocTeft HenpepuisHofi cayuafiHofi BeJHUHHH X, KOTOpOe OMHCH-
BAeTCH NJOTHOCTHIO
0 npH x < 0,
Ae—Ar npH x =0,

ra={ )

FAe A —NoCTOAHHAN NOJIOXKHTENbHAS BEJHIHHA.
‘DYHKIIHSI pacnpefne/ieHHsl MOKa3aTeJbHOro 3aKOHa

F (x)={ 0 mpn x <0,

1 —e~™ npu x>=0.
BeposTHocTh nonagaHus B HHTepsas (a4, b) Henpepuisofi cayuait-
HOf BeqHuHHN X, pacnpegeseHHOft MO NOKa3areJbHOMY 3aKOHY,

(s#)

Pa<X<b=e2o__g-2b,

MareMaTHUECKOe OXKHEAHHE, AMCIEPCHR H CpelHee KBajpaTHIecKoe
OTKJIOHEHHEe MOKa3aTeNbHOro PacnpeleseHHS COOTBETCTBEHHO DaBHHI:

M(X)=1/A, D(X)=1/A%, o (X)=1/A.

Takum o6pasom, maTeMaTH4YeCKOe OKHIAHHE K CpeiHee KBaApaTH-
yecKoe OTKJIOHEeHHe MOKa3aTeNbHOro pacnpefie/ieHH pasHul Mexay cobofl.

346. Hanucats nJOTHOCTD H (YHKUHIO paclpefeseHHs
NOKa3aTeJIbHOrO 3aKOHa, €C/H mapameTp A =05.
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Pewewnue. INoacrasis /=35 b cOOTHOwIEHHA (%) H (+x), TOAYUHM:

! 0 npn x < 0,
f®)= 5e—5¥ npu x=0;
0 npy x <0,
F(x)—{ l—e=3% npn x=>0.

347. Hamicath nJoTHOCTE 1 (QYHKIUIHIO pacnpeneseHus
NoKa3aTe.1bHOTO 3aKOHa, ecJil mapameTp A =26

348. Haith napaMmeTp A noKa3aTeJIbHOro pacripejene-
HHA: a) 3aJaHHOTO NAOTHOCTBIO f (x)=0npu x < 0, f(x)=2e~2*
npu x>=0; 6) 3anaHHoro ¢pyHKuuei pacnpenenenus F (x)=0
mp x<0n F(x)=1—e~%4 npu x=0.

349. Jloka3aTb, 4TO €CJH HempepbiBHASA cJy4yalHas BeJH-
yuHa X pacnpejeJieHa Mo MOKa3aTesibHOMY 3aKOHY, TO B€ pOAT-
nocte nonaaanus X B uHTepBaa (@, b) paBHa e —e~M

Pewenne TlepBuil cnoco6. Ilycth Beqnmunna X 3araHa

¢yHkuuelt pacnpenenenuss F (x)=1—e=A*(x=>=0). Toraa BeposATHOCTH
nonajaaHnAa X B uHTepBaJa (@, b) (cm. ra. VI, § 1)

P@a< X <b)=F()—~F (a) =[l —e-M]—[l —e-P] =e-2a —e-2b,
Bropoit cnoco6. INycrs Beanuuna X 3ajaHa NJIOTHOCTBIO pacs
npenesenns f(x)=Ae-»x (x =0). B stoM cayuae (cMm. ra. VI, § 2)

-_

1 b
Pla< X< b)=Se-7~x de=A '(_T) e~hx s

a
= — [e~*b —e-h] =e-M__e-Ab,

350. HenpepniBHaa cayua#iHas BennunHa X pacnpege-
JleHa MNo MNOKa3aTeJbHOMY 3aKOHY, 3aJJaHHOMY IJIOTHOCTBIO
BePOATHOCTH f(x)=3e~%* npu x>=0; npu x<0 f(x)=0.
Ha#itn BeposiTHOCTBL TOro, YTOo B pe3yabTaTe HCNHITAHHS X
nonajzaer B nHrepsaa (0,13, 0,7).

Pemenue. Hecnoasayenm dopmy 1y
P(a< X < by=e-2a—e-2b,
Yuurmsan, uto, no ycjaosuio, a=0,13, 5=0,7, A =3, u noabsysace
Ta6auued 3HayeHHiT GyHKUHH e—¥, MOJYyUMM
P (0,13 < X <0,7)=e~3:013 _g~3:0,7 —g—0,39 — =31 =
=0,677—0,122 = 0,555.

351. HenpepriBHaa cayyainas BeanynHa X pacnpene-
JéeHa 1no INOoKa3aTeJlbHOMY 3aKOHY, 3ajJaHHOMYy npH x>0
NJOTHOCTBbIO pacnpeaesieHus f(x)=0,04-e-%%%; npu x <0
dynkuuu f(x)=0. Hahtin BeposiTHOCTL TOro, 4TO B pe3yJb-
TaTe HCnHTaHns X nomagaer B uHTepBaa (1, 2).
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352. HenpepwiBHan cayuafnasa seanuuxa X -pacnpene-
JleHa 10 MOKa3aTe.ibHOMY 3aKOHY, 3aJaHHOMY GQyHKuUHeH
pacnpeaeneHua F(x)=1—e="* npu x=>0;, npu x <0
F (x)=0. HafitTu BeposATHOCTbL TOro, YTo B pe3yjbraTe liC-
neiTanuss X nmonmajger B HHTepBaJ (2, 5).

353. Hafith mateMaTHHYecKoe OXHAAHHE MOKAa3aTeJbHOrO
pacnpejaefenus

f(x)=Ae™ (x=0); f(x)=0 (x<O0).

Peuweuue. Hcnoabayem dopmyay
M((X)= S xf (x) dx.

-
Yaurnsan, 4to f(x) =0 upu x <0 # f(x) = Ae~M npu x>0, noAyYHm

- J
mx=2§ x-e Mir.
0
Hurerpupya no sacram no ¢opmyae

a ®
S udy == uv :—§ vdu,

noaokus u=x, dv=e—?t dx ¥ RHMOAMHB BHIKAAIKH, OKOHYATEJNBHO MO-
ayasMm M (X)=1/A.

Hrak, MareMaTHuecKoe OXHJaHHE IOKa3aTeAbHOTO PpacnpeIeNeHHA
pasHO oOpaTHOf BelUuHHe napaMerpa A.

354. Hafith maTemaTHYecKoe OXHJIaHHE MOKa3aTeJbHOro
pacnpeneneHHsa, 3ajaHHoro fMnpH x_>=>0: a) nNJOTHOCTHbIO
[ (x) =5e~%*; 6) pyukuHe#i pacnpeneseHus F (x) =1-—e~%1%;

355. a) Joxka3aTb, 4TO ec/iH HenpepuBHas cJayudaifinas
BeJIHYHHA pacnpeje/eHa [0 MOKa3aTeJbHOMY 3aKOHY, TO
BEPOSATHOCTb TOro, 4To X NpHUMET 3HaueHHe, MeHbluée MaTe-
MaTuueckoro oxuaaHua M (X), He 3aBHCHT OT BeJHYHHB
napametrpa A; 6) HaiiTH BeposiTHOCThb TOro, 4to X > M (X).

356. Hahrtu: a) aucnepcuio; 6) cpeaHee KBajpaTHYecKoe
OTK/JIOHeHHe [10Ka3aTeJIbHOro pacnpejeyieHusi, 3aZaHHOTO
NIOTHOCTBIO BepoATHOCTH: f(x)=Ae ™ mpu x=>0; f(x)=0
npun x < 0.

Pewenune. a) Henoansyem dopmyay
@®

D (X) = S X (x) dx—[M (X)]*.

-
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Yuuteigan, uro f(x)=0 npu x < 0, M (X)=1/A (cM. 33pauy 338), no-
Y YHM

o
D (X) =—.AS xle=hx dx— (1/M)%.
0
Huterpupys asaxawm no vacrsm, Haiilem

A\ xZe-rrxdx =—f7 .

Oy 8

CJIGI[OBaTeJIBHO, ACKOMAan AUCIIEPCHA
D (X) = 2/A% — 1/A% = 1,22,

T. €. ANCTIePCHR TIOKA33aTeJbLHOrO pacnpefielenns PaBHa BeanuHne, 00-
patsoft A3,

6) Hafizem cpeihee KBanpaTHHeCKOe OTKJIOHenNe:
0(X)=VDX)=Viri=1,

T. €. CpeliHee KBaApaTHYeCKOe OTKJIOHeHIe NOKa3aTeJbHOro pacrnpenene-
HHfl pasHO BeJWuxHe, O06paTHOMN A.

357. Hafitu ancnepcuio H cpealiee KBaapaTHYECKOe OT-
K/1I0OHeHHe T0Ka3aTeJbHOro pacnpejiesieHis, 3aJaHHOro nJoT-
HOCTbIO BEPOATHOCTH f(x)==10e~10*¥ (x> 0).

358. Haiith aucmepcHio M cpeiHee KBajapaTHYECKOe OT-
KNOHEHHe MNOKa3aTejbHOIrC 3aKoila, 3aJaHHOrc (QyHKLHeR
pacnpeaenens F(x)=1-—e~"4* (x =0).

359. CTtyaeHT NOMHHT, YTO TJOTHOCTb [10Ka3aTeNbHOro
pacnpeneaeHna HMmeer BH1 [(v¥) =0 npn x <0, f(x)=Ce™*
npu x>0; oaHako OH 3albln, ueMy paBha nocTosHHas C.
Tpe6byerca waiitn C.

¥xasanne. Hcenoav3oBaTb CBOHCTRO NJOTHOCTH pacfipeiefieHRs:

S f(x) de=1.

-

360. Hafith TeopeTnuecklifi LEHTpa. 1bHbII MOMEHT TPEThEro
nopsaka pu, =M[X — M (X)]®* nokasareabHoro pacnpejene-
HHA.

Y kaszanne. llcnoabsosaTs pewends 3aiay 353 n 356.

361. Haiitu acuMmMetpuio A, =p,/0% (X) noKkasaTe,ibHOTO
p s 3
pacmnpeneleHns.

Yxaaanne. llcnoassosares pewennn 3azau 356 n 360.
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362. HaiitH TeopeTHyecKHit UCHTPAJIbHBIH MOMEHT YeTBep-
Toro mopsaka p, = M|[X — M (X)]* nokasaTesnbHOro pacnpe-
AeJIeHHS.

363. Ha#tu skcuecc E, =?l(‘-3—(—)———3 NMoKa3aTeJJbHOrO pac-
npefieJIeHH .

364. loka3aTh, 4TO HeMnpepuiBHaA cayuyaliHafd BeNHYHMHA
T—BpeMﬂ MexXay TOfABJEHHAMH JABYX TOC/Je40BaTE/AbHHX
COGLITHH MpOCTeHIlero NOToKa ¢ 3ailaHHOl MHTeHCHMBHOCTHIO A
(cm. ra. IV, § 2)—umeer nokasaTesbHOe pacnpene/ieHHe
F(ty=1—eM (t =0).

PeweHnue. [IpeanosioxuM, 4TO B MOMEHT fy HACTy[HJO cobbiTHe Af
noroka. I[lycts #1=1to+¢ (pexoMeHAyeM AAA HArJAAJHOCTH HauePTHTH
OCb BPEeMEHH H OTMEeTHTb Ha Heli TOukH fo H [4).

Ecan xors 6u OfHO cOGHITHE MOTOKA, CJAeflyiollee 3a cobuitHeM Af,
npoH3ofijeT B HHTepBaje, 3aKJIOYEHHOM 8Hympu uHTepBaia (fo, 1y).
Hanpumep, B HHTepBaJse (fy, f3), TO BpeMfz T MeXJy NOABJEHHAMH JBYX

ROC/IeA0BaTeMbHBIX COOGLITHH OKaXeTcA MeHbIUHM f, T. €. OKaXercf, 4To
T <1t ‘

Idaa Ttoro uro6et Hafttu Bepostsocts P (T < f), npHMeM BO RHH-
MaHHe, YTO COGHITHA — ¢BHYTPH HHTepBana (fo, {f) MOABHJOCL XOTA Obl
OAHO CcOOLITHE TMOTOKa» H «BHYTPH MHTepBasia (I, ;) He MOABHJOCH HH

OXHOrO COGWITHA MNOTOKA»— NMPOTHBONOMOKHE (CyMMa HX BepofiTHOCTedl
paBHa eauHHUE).

BeposTHOCTb HenofiBJeHHA 32 BpeMA ! HH OAHOrO COGLITHA MOTOKa

0.a=-At
P (0)= l%e-——l=e-”. CienoBare/ibHO, HHTepecylolilaf Hac Bepo-

AAITHOCTb MPOTHBOMOJOKHOro cobutHs P (T < t)=1—e-M, pau [no on-
pefienennio ¢yHkuu# pacnpefeneHus F ({)=P (T < {)] umeem F (t)=
=1 —e-M, yTo M TPEGOBAJMOCH HOKa3aTh.

365. 3asjaHa HHTEHCHBHOCTb MpocTefillero NOTOKa A =25.
Haiitu: a) MaTeMaTHYecKoe oXuJaHHe; 6) AHCTIEPCHIO; B) Cpel-
HEE KBaJpaTHYeCKOe OTKJIOHEHHE HeNpephBHOA CJy4anHOM
BEJHYHHH 7 —BpeMeHH MEXAY MOABJEeHHAMH ABYX NOC/eJ0-
BaTeJbHBIX COGLITHH IOTOKa.

Y ka3zauue. Hcronb3zosaTh pewenHne 3agzaun 364,

366. Ha 1uocce ycraHOBJIEH KOHTPOJIbHHH NYHKT AAS
MPOBEPKH TEeXHHYECKOrO COCTOAHHA aBTOMOOHJeli. Ha#Tu
MaTeMaTHYeCKoe OXHAaHHE H CpeJHee KBaJpaTHYecKoe OT-
KJOHeHHe cJaydaitHo#t BeAHYUHH 7T — BpPeMEHH OXHMIAHHUA
oyepeHOA MauUIHHBI KOHTPOJIEPOM,— eCJIH MOTOK MalllHH Mpo-
crefitiHii ¥ Bpems (B 4Yacax) Mex]y NMPOXOXKAEHHAMH MalIHH
yepe3s KOHTPOJBHHLI NYHKT pacnpeje/ieHo Mo INoKa3aTesb-
HOMY 3aKoHY f(f)=5e~5t.

YKazauue. BpeMﬂ OXHA3AHHA MAIMHHBL KOHTPOJIEpOM H BpeMsA
MPOXOXKACHHA MAILHH Yyepes KOHTpO.ﬂbHHﬁ MYHKT pacnpeie/1eHl OAHNHAKOBO.
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§ 7. PyHKumun HagexHocTH

Sesermos HasHBAOT HEKOTOPOE YCTPOICTBO, HE3aBHCHMO OT TOrO,
«NIPOCTOE» OHO HJIH «CA0XKHOe». I1ycTh 3.eMeHT HayHHaeT pa6oTaTb B MO-
MEHT BpeMmeHM fo=0, a B MOMeHT { NpPOHCXORHT 0TKa3. O6oanaunmM
yepe3 T HenpepHBHYIO CJAYy4afiHyi0 BEJIHUHHY — LTHTEJAbHOCTb BPeMeHM
Ge30TKa3HOi pabOTH 3JIeMeHTa, a Yepe3 A — HHTEHCHBHOCTb OTKa30B (cpen-
Hee uMC.JO OTK330B B €AHHHLY BPeMeHH).

Yacto AaMTe.ILHOCTh BpeMEeHH Ge3oTKasHoH paGOTH 3JeMeHTa yMeeT
NOKa3aTeJIbHOe pacnpefiesieHite, PYHKUHA pacnpeleieHHst KOTOPOro

F)=P(T<l)=1—eM (A >0)

onpejesyifier BePOSATHOCTDH OTKa3a SJeMEeHTa 3a BpeMS AJIHTeNb-
HOCTBIO . )

Pynxyued nadexxnocmu R (I) HaanBalOT PyHKUHIO, ONpeReaAIOULY IO
BepOATHOCTL 6Ge30TKa3HOf paboTn SJeMeHTa 3a BpeNs
AIHTEJbHOCTBIO @

R()=e"M,

367. NanTesbHOCTh BpeMeHH 6€30TKa3HO/A paboThl 3/1eMEHTa
HMeeT NTOKa3aTe ibHoe pacnpeaenenue F (f)=1—e=2({ > ().
Ha#iTH BEpOATHOCTH TOrO, 9TO 3a BpeMs MIHTEILHOCTBIO =50 1:
a) IIeMEHAT OTKaXeT; 0) 3JJIEeMEHT HEe OTKAXET.

Pewenue. a) Tax xax gyskuus pacnpeieienus F () =1—e=0,00¢
onpejensieT BePOATHOCTh OTKa3a 3/J]€MeHTa 3a BpPeMRf AJHTeJBHOCTBIO /,
70, noActaB®B {=50 B PyHKUHIO pacnpeAeseHHA, NONYYHM BepPOATHOCTD

OTKa3a:
F (50) =1—e—0,01-50 — ] —¢~0,3 = { — 0,606 =0,394;

6) COGHTHA «3JIeMEHT OTKAaXKeT» I «3JIeMEHT He OTKaKeT»— NPOTHBO-
N0710XHbie, NOSTOMY BEPOATHOCTb TOrO, YTO 3JI€MEHT He OTKaxeT

P =1-—0;394=0,606.

3T1OT Ke pe3yAbTaT MOXKIIO NOAYYHTb HeNOCPeACTBEHHO, NMOJAb3YSACH
¢yHkumeii nagexnoctu R ({)=ec-*', KoTopas onpeleasieT BepOATHOCTh
6esoTkaanoft paGoTH 3.eMeHTa 3a BpeMs AIHTEJIbHOCTLIO I:

R (50) = e~0:01-80 = e~0,3 = 0,606.

368. InuteibHOCTL BpeMeHH 6e30TKa3HOH paboTH sje-
MEHTa MMeeT N0OKa3aTesbHoe pacnpeaenenue F ({)=1—e~%0%t,
Hafit BeposATHOCTH TOro, YTO 33 BpeMfl AJIHTEJbHOCTBHIO
t=100 u: a) snemeHT OTKaxkeT; O) 3JeMEHT He OTKa>KeT.

369. McneithiBaloT AB2 He3aBHCHMO paGoTaoWHX 3Jje-
meHTa. JlantesbHOCTh BpeMeHn 6e30TKa3Hoil pa6oTe nepBoro,
3JleMeHTa HMeeT TMOKa3saTesJbHOoe pacnpeaenenne F,(f) =
=]—e~%% proporo F,(f)=1—e~%% Haiith BeposT-
HOCTb TOro, HYTO 3a BpeMsl AJHTEJbHOCTHIO =6 4: a) oba
3JIeMEHTa OTKaXyT; 6) 06a 371€eMEHTa He OTKaX{yT; B) TOJbKO
OAMH 3JIEMEHT OTKa>KeT; I') XOTA Obl OAHH 3JIEMEHT OTKaXKerT.
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Pewenne. a) Bepoatuocrs oTKaza nepsoro 3JeMeHTa
Py=F (6)=1-—e 0088 | 012 —]_0,887=0,113.

BQPOﬂ'lHOCTb OTKa3a BTOPOFO 3/1eMCHTA
Py=1—e-0.058 = | —e-0.8=1-10,741 =0,259.

Hckoman BepOATHOCTb TOrO, YTO 064 3MEMEHTAa OTKamKyT, 10 Teopeme
yMHOMEHHA BepoaTHOCTef

P,P,~0,113.0,259 =0,03.
6) BeposaTHOCTb 6e30TKa3HOil paboTHl NEPBOTO IAEMenTa
g1 =R; (6) = e~0.02-8 = ¢=0.12 —(),887.
BepoaTHoCcTh 6e30TKa3HOR PaGoTH BTOPOIO 3J€MeHTa
gz = R3 (6) == e=0.08-8 = e=0.3=(,74].

Hcexoman- reponTHOCT GesoTka3HoOR pabOTH OBOHX SMEMEHTOB
q1-92=0,887.0,741 =0,66.
B) BepoATHOCTH TOrO, YTO OTKaXeT TOJAbKO OAHH SREMEHT
Pyq3+ Psq,=0,113.0,741 -+- 0,259 .0,887 =0,31.

r) BepoaTHocTb TOro, 4to XOTA Obi OAHH 3JIEMEHT OTKAXeT
P=1—q,93==1—0,66=0,34.

370. HMcnoiTHiBaloT TpPH 3/J€MeHTa, KoTophie palGoTaioT
HE3aBHCHMO OJHH OT Japyroro. .1HTe/bHOCTh BpeMeHH 6e3-
OTKa3HO# paboThl 3/1€MEHTOB paclpejesieHa MO nokKasaTteib-
HOMY 3aKOHY: AJ1R MNepBOro sjemeHta F, (f)=1—e~%¥; nan
Broporo F,({)=—e~%% nas Tperbero 3jeMeHTa F,(f) =
== ] —e~%3, HafiTH BepOATHOCTH TOro, 4YTO B HHTEpBaJe
BpemeHH (0, 5) 4 OTKaXyT: a) TOIbKO OIHH 3/1€MEHT; 6) TOJNbLKO
ABa 3J€MEHTa; B) BCe TPH 3JEMeHTa.

371. IlpoussoanuTtca ucnuiTaHHe TPexX 3JeMEHTOB, paboTalo-
U{HX HE3aBHCHMO OIHH OT Apyroro. [ THTeJbHOCTb BPeMeHH
6e3oTKa3HoOl paGoThl 3J€MEHTOB paclnpeje’eHa No NokKasa-
TeAbHOMY 3aKOHY: AJA NepBOoro aiemeHta f, (f)=0,le-%%,
ans BTOoporo f, (f) =0,2e~%*, ana Tperbero 3eMeHTa f, (f)=
=(0,3e~%3. HaliTH BepoATHOCTH TOro, 4YTO B HHTepBaje
BpemeHH (0, 10) u oTKaxyT: a) XxoTfl Obl OAHH 3JIEMEHT;
6) He MeHee ABYX 3JIEMEHTOB.

Y Kkasanne. Bocnosbzosarbcs pesyJsibTaTaMH, MONYHEHHBIMH NPH
pewenuyn 3agaun 370.

372. IlokasaTenbHbHIM 3aKOHOM HAJECKHOCTH Ha3biBalOT
¢{yHKI HIO Ha A€IKHOCTH, ONpee/1AEMYIO pABEHCTBOM R (H)=e-M,
rae NnojoXKHTeJbHOE YHCAO A — HHTEHCHBHOCTb 0TKa30B. JloKa-
3aTh XapaKTepHCTHYeCKOe CBOMCTBO MOKa3aTeJbHOIo 3aKOHa
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HAJeXHOCTH: BEpPOFTHOCTb G6e30TKa3HOH paboThl 3.1¢MEHTa
B MHTepBaJie BPeMeHH IJIHTeJbHOCTbIO { He 3aBHCHT OT Bpe-
MeHH MnpejlIecTByoWel paboThl 10 Hayaja paccMaTpHBae-
MOrO HHTEpBaJ/Jida, a 3aBHCHT TOJbKO OT IJHTE1bHOCTH HH-
TepBana ! (NpH 3aJaHHOH HHTEHCHBHOCTH OTKa3oB A).

Pewen ne. BeexemoBoanauenns cobuthii: A— GesoTka3nas pabora
aneMenTa B HHTepBane (0, /) ANHTEABHOCTBLW [y, B —GesoTka3Ha® pa-
Gora snemeuTa B HHTepBaJae (fy, fo—!) ANHTEJBHOCTBIO {.

Torxa AB—G6ezorkasuasa paGotra 8 HHTepBaJje (0, fo--#) AAHTENL-
HOCTLIO fo—1-1.

IMo popmyae R (f) = - e-* HnaiijleM BepOATHOCTH 3THX COGLITHI:

p (A)=e‘“', p (B);e“"’, P(AB)'—‘=E_,' (l.+l)=e—7.!°_e— At

HafigeM yca0BHYIO BEPOATHOCTb TOro, YTO SJeMeHT 6yieT paboTaTh
6e30TKa3u0 B HHTepBaJe (lg, {4 {) NPH YCNOBHH, YTO OH yiKe npopa-
6oran 6e30TKA3HO B NpejiiecTByiolleM HHTepBane (0, /o):

P(AB) _e~Mo.emM
P(A) e-Ab )

Tak kak B noJjyueHHo#l QoOpMy.Je He CONEPKHTCA [, A COUEPKHTCA
TOALKO !, TO STO H O3HauaeT, YTo BpeMs paboTui B THpeAlLHeCTBYOUWEM
HHTepBane He BJHAET Ha BEJHYHHY BePOATHOCTH Ge3oTKasaHoft paGoTw
H& foc]eAylolleM HHTepBaJe, a 3aBHCHT TOJbKO OT AJHHB { NOC/eRyio-
mero HHTepBaJga (/g-i-f), uTo H TpeboBasochb AOKa3aTh.

JpyraMy cjoBaMH, YCJOBHAA BepPOATHOCTL P 4 (B) 6eaoTkasHoft pa-
60TH B HHTEPBAaJIe BPeMeHU AJHTEJALHOCTbIO {, BHYHCJEHHAA B NpesnoJo-
MEHHH, 4YTO SJieMEeHT npopabotan G6e30TKA3HO Ha NPpeiLecTsy olUleM
HHTepBaJie, paBHa GeaycaoBHoil BeposTHOCTH P (B).

P o (B)==

Tnasa cepeman

PACNPEAENEHHE DYHKLIMM OQHOTO
U ABYX CAYHARHLIX APFTYMEHTOB

§ 1. DYyHKUHA OAHOTO CAYYAHHOTO APryMeHTta

Eciu KaxkAOMY BO3MOXHOMY 3HAaueHHIO cJaydafiHofi peauuuns X
COOTBETCTBYET OJHO BO3MOKHOe 3HaueHHe CJAy4YaillHOl BesHuHHn YV, 10 Y
Ha3uBaloT QyHKkyued cayvaiinozo apeymerma X W 3anuceiBawotY = ¢ (X).

Ecau X—AHcKpeTHas cayuafinass BeJHUHHAE U PyHK-
uHR Y == @ (X) MOHOTOHHA, TO PAa3JAHUYHLIM 3HaueHHAM X COOTBETCTBYIOT
pasaHuHule 3HAYEHHA Y, NpHYEM BEPOATHOCTH COOTBETCTBYIOUMIHX 3Ha-
ueHult X H Y o1Hrakoesl. [Ipyr#MH CJ/0BaMil, BO3MOXHbIE 3HA4YE€HHR Y
HaXOAAT H3 PaBeHCTBa

yl‘ = ‘P (xl) y
TAe X;—BO3MOXHbLle 3HauYeHHSA X; BepOATHOCTH BO3MOKHBLIX 3HayeHWll YV
HaXOJAT M3 paBeHCTBa
PY =y)=P(X=ux)).

Ecau e Y =@ (X) —nemoHoTOHH2A ¢yHKUHA, TO, BOOGLE rosopa,
PasAHYHBIM 3HA4YeHHAM X MOrYT COOTBETCTBOBATL OAKHAKOBHE 3Hade-
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g Y (1ak Gyaer, ecam BO3MOKHHeE 3HaueHHS X NonaayT B HHMTepman,
B XoTopoM ¢GyHKUHA @ (X) He MOHOTOHHa). B sTOM cayuae AAA oTHCKa-
HHSA BEPOATHOCTER BO3MOXHHX 3HaYeHHA Y cAeAyeT CAOKHTD BEPOSATHOCTH
TeX BO3MOXKHBIX 3HaueHHA X, NPH KOTOPHX Y NpHHHM2eT OAHHAKOBLIE
3naueHHA. JIpyraMH CJOBaMH, BEPOATHOCTDL NOBTOPAIOLLETOCH 3HaUeHHA Y
paBHa cyMme BepofiTHOCcTel TeX BO3MOXHHX 3HavenHR X, npu Korto-
phix Y NpHHHMa2eT ORHO M TO iKe 3iaveHHe.

Eciu X—HenpepHBHaa cayyafiHasg BeJNHYHHA, 3a-
AaHHAf TJIOTHOCTBIO pacnpeledeHHf f(x), H ecan y=¢ (x)—auddepen-
IHpyeMasn CTPOro BO3pacTaioMas HJAH CTPoro yOniBajomas GyHKuHS,
ofpatHaa QyHKuHA Koropoft x=1P (¥), TO NAOTHOCTL pacnpenenerus g (y)
cayuafinoli BeAHUHHH Y HaXOAAT H3 paBeHCTBA

g@W=FIvW- ¥ &I

Ecan ¢ynxuus y==¢ (x) B HHTepBase BO3MOKHHX 3HaueHull X ne
MOHOTOHHA, TO cJeayeT pPa3GHTb STOT HHTePBaJ Ha TaKHe HHTePBaJH,
B KOTOPHX GYyHKUHA @ (X) MOHOTOHHA, H HAHTH NJOTHOCTH pacnpejese-
HHR g;(y) ANA KaXK10r0 H3 HHTEPBAJOB MOHOTOHHOCTH, a SaTeM mpeA-
CTaBHThL g (y) B BHIE CYMMBI:

gW) =g

Hanpumep, ecan ¢ynxuna @ (x) MOHOTOHHA B ABYX HHTepBanax, B KO-
TOpHX COOTBETCTBYIOUIHE OoOpaTHuie GYHKIHN paBHH Pi(y) H ;3 (¥), TO

g W =FI¢i 011 %1 |4+ F [¥s @] -1 %2 () |-

373. IluckperHasa caydaitHas BesHyHHa X 3ajaHa 3ako-
HOM pacnpejesieHIn:
X 1 3 b

p 0,4 0,1 0,5
Hailth 3akon pacnpenpenenns cayuaiinoit Beanuuns Y = 3X.

Pemenne. Hafinzem Bo3MOKHHe 3HauellHg BeJHuHnn Y =3X.
Hueem: yj=3-1=3; y3=3:3=09; y3=3-5=15. Buaun, 4T0 pasTHuHbIM
BO3MOXHLIM 3HayenHaM X COOTBETCTRYIOT PassiHuiuble 3HaueHns Y. 3ro
o6bAcCHAETCA TeM, 4TO ¢GyHKuua y=@ (x)=3x MoHoToHHa. Haiiiem
BEPOATHOCTH BO3MOKHBIX 3Havennit Y. Jdasm Ttoro wyrobu Y =y,=3
AOCTaTOMHO, 4TOGH BeaWuyHHa X npHHAAA 3HadeHHe xj=1. BeposaTuocts
Xe cobutHs X =1 no ycnaossio paBuna 0,4; CaeJOBATCABHO, I BCPOAT-
HOCTh cobuitha Y =y, =3 raKxe pasra 0,4.

AHaNOTHYHO TNOAYYHM BEPOATHOCTH OCTAJBLHLIX BO3MOXHBIX 3HAUCe

HuRt Y:
P =9)=P(X=3)==0,1;
P({Y =15)=P (X=5)=0,5.
HanHwem HCKOMHR 3aKOH pacnpeiesenusa Y:

Y 3 9 15
p 0,4 01 0,5

374. IuckpetnHas cayuafinan seauuuHa X 3ajaHa 3aKo-
HOM pacnpenesieHHs:
X3 6 10

p 0,20, 0,7
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HafiTn 3akoH pacnpenejieHHs CcJy4aHHOH BeJHYHHH YV =
=2X +41.
375. duckpeTHas cJayuyailiHasa BejHuHHa X 3ajaHa 3aKo-
HOM pacnpene/ieHHs:
X —1 —2 1 2
p 03 0,10204

Hafitn 3akoH pacnpepesieHus cayvyafiHoH BeJqUuHHB! Y = X2,

PeweHue Halinem Bo3MOXKHBe 3HaueHHRA Y:

yi=xi=(—12=1, pgp=xi=(—2)2=4,
Yys=x3=12=1, y,=xi=21=4.

Hrtak, pa3/iMyHHM 3HaueHHAM X COOTBETCTBYIOT OJAMHAKOBHE 3Hawe-
Hufl Y. 3To OoGBACHAETCA TeM, UTO BO3MOXKHHE 3HaueHH X nNpHHaane-
KaT HHTepBaly, Ha KOTOpoM yHKuHA Y = X? He MOHOTOHHa.

HallneM BepOAITHOCTH BO3MOXKHHX 3HaueHHit Y. MOas Toro uroGu
BeJIHYHHA Y TNpHHAJNA 3HaueHHe Y =1, A0CTaTOYHO, YTOGH BeJHUHHa X
npuHAna 3HayeHHe X =—1 uau X=1. INocaennne aBa COGHITHHA He-

COBMECTHH, MX BEepPOAITHOCTH COOTBeTCTBeHHo paBHul 0,3 n 0,2, [lostomy
BEPOSITHOCTh COOHITHA Y =1 1o TeopeMe CJAOXKeHHS

PY=1)=P(X=—1)4-P (X=1)=0,34-0,2=0,5.
AHaJjorHuHo HaRjieM BepOATHOCTb BO3MOXXHOIO 3HayeHHA Y =4:
P(Y=4)=P(X=—2)4-P(X=2)=0,14+0,4==0,5.

Hanumem McKOMHI 3aKOH pacnpefie/leHHS BeJHYHHH Y
Y1 4
p 0,50,5
376. IluckperHas cayuafiHaa BeanunHa X 3ajaHa 3aKo-
HOM pacrnpejesieHHs:
X /4 n/2 3n/4

p 0,2 0,7 0,1

Halitu 3aKoH pacnpenesieHHs caydafiHo# BeuuHHB Y =sin X.

377. 3anaHa NJOTHOCTb pacmpefaesieHHs f(x) cayudafiHof
BEJHYHHbI X, BO3MOXHBIE 3HAUY€HHR KOTOPOH 3aKJIOYEeHB
B uHTepBaJe (a, b). Halith niotHocTs pacnpepeneHus cay-
yailHOH BesHYHHBI ¥ = 3X.

Pemenne. Tax kak ¢pyuknua y=23x audrpepeHnupyemas H cTporo
BO3pacTaeT, TO NpHMeHHMa dopMyJa

EW=Flv@I-I¥V @) *)
rae P (y) —dyHKnHA, o6paTHas GYHKUHH y=3x.
Hafiaem ¢ (y): v &) 3
=X = -
Hafizem f [% @)]: ¢
FY @D1=F ). **

123



Hadaen mponasoanyw ¢ (y):
¥V (y)=(y3) =13

IV @ ]=1/3. **"
HafigeM HcKoMyl0 NAOTHOCTH pacnpefencHNS, NN Yero NOACTaBHM

") r(***) 8 (*): g)=01/3)f|W/3)

Tak kak x usMeHwercs B MHTepBanae (a,b)H y=3x,103a2 < y < 3b.

OuvesHano, uto

378. 3azana naotHocThb pacnpesgeeHns f(x) cayuakinof
BeAHYHHH X, BO3MOXHBIE 3HaueHHAl KOTOPOM 3aKJjloueHb
B HHTepBaje (a, b). Hafitu naotHocTh pacnpeneaeHns g(y)
cayvafinoft BeaMuuHn Y, ecan: a) Y =—3X;6) Y =AX+B.
K 379, Cayuafinas BeanynHa X pacnpejeneHa no 3aKony

OLLH

1) =

Ha;i{'m l;nomocrb pacnpenejeHus cayuaniHoll BeawunHb Y=
= X3-4-2.

380. 3anasa nJaoTrHocTb pacnpesesenus f(x) caydafinoh
BeAUYHHB X, BO3MOJKHbie 3Ha4YeHHS KOTOPOM 3aKJI0UeHb
B uHTepBane (0, oo). Halitu naoTtHocTh pacnpenenenun g(y)
cayuafinofi Besuaunm Y, ecam: a) Y =e~% 6) VY=InX;
B) Y=X3 1) V=1/X% 1) Y=VX.

381. 3azana nyioTHOCTBL pacnpeaesenus [(x) cayuahnoh
BeJHYHHE X, BO3MOXKHHE 3HAaYEHHH KOTOpPOfl 3aK/IOUEeHb
B HHTepBaje (— oo, oo). Halith njotHOCcTb paciipeaene-
HHA g(y) cayvafinoh BeawuuwHn Y, ecan: a) Y =X*%
6) Y=e-X’; B) Y=|X|; r) Y=cosX; n) Y=arctg X;
e) Y=1/(1-+X?). '

382. B npsmoyroabHo#t cucreme KoopAuHAT xOy 113 TOUKH
A (4, 0) Haynauy (5101 NPOH3BOJIBHBEIM YIJIOM {) NpoBeleH ayy,
nepecexatommit oce Oy. HaiTe mioTHEOCTS g (y) pacupenciieHrs Bepo-
nmocreg OPAHMHAaTH y TOYKH NEpECcedcHAS HPOBEACHHOIO Jyda
¢ oceio Oy.

Pewenne. Yroa { MOXKHO pPacCMaTPpHBaTh Kax cayuafinyio seam-
SHHY, paclpejeseHHYI0 PaBHOMEpHO B HHTepBajfe (- 1/2, ./2), NpHueM
B 3TOM HHTepBaJe NJAOTHOCTb pacnperesienHs

1 1
BHe paccMaTpHBaeMoro whteppana f (1)=0.
3 puc. 7 caepyer, 4TO OpAHHATAa y CBN3aHa C yraom ! cjeaywief

SIBHCHMOCTLIO: y==4tg ¢. STa PyHKUKHA B uHTepBane (—mn/2, n/2) moHO-
TOMHMO BO3pacTaeT, NOJITOMY ANl OTHCKaHMA HCKOMOAL RNJNOTHOCTR
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pacnpeneneHus g (y) upumennma dopmyaa

eW=FleW-1¥ Wi &)
rae ¥ (y) —dyHKins, ob6patian pyHkunn y=4tg L.

Hai; py):
afizem ¢ (y): ¥ (y) =t =arctg (y/4).

Hafizem ¢ (y):
¥ (y) =4/(165-y%).

Cnenosareabno,

Fle@l=1/n. ***)

[Moacrapue (**) u (***) B (*), OKOHua-

¥y

[V () |=4/(164-y%) **) \

Haifizem [ [$(y)]. Tak kak [(f)=1/=, T—
y

g

TeABNO TIOJYUHM , A(4,0)
()= 4 x
W= yh " Puc. 7
nNpHueM -—oa0 < ¥ < oo (focheaHee cJeayer H3 Toro, uro y=41tg!?

W —n/2 <t < /).
KounTpoas:
«@©

[ 4
_4 dy 4 dy  4.2.71
Sg(y)dy—n S 16yt =n 2§16+y‘-n-4-2—'l'
® -0

383. Cayuyahnasn BeanynHa X paBHOMEPHO pacnpejesneHa
B HHTepBaje (— /2, n/2). Halith naotHocTh pacnpenesie-
HHUA g(y) crvyafiHOR BenHYHHH Y =sin X.

Pewenne. Haftiem njoTHocTb pacnpeaenenus f(x) cayuafinoft
seanuninl X. Beanumna X pacnpeneneHa paBHOMEPHO B HHTepBaje
(— /2, n/2), NOITOMY B STOM HHTepBaJle

1 1
)= ——=5=% "
BHe paccMaTpuBaeMoro uHrepsana [ (x)=0.
OyHKUAR y—38inx B HHTepBaJe (— m/2, n/2) MOHOTOHHA, CJAeAOBa-

TeALHO, B 9TOM HHTepBase OHa MMeeT o6parTHyio QyHKuUHIO X=1¢ () =
-arcslny HafiaeM npouaBoanyio ¥’ (y): _

Y@ =1/VT=y¢.
HaltaeM uckoMyo NJOTHOCTb pacnpelesieHHs no ¢gopmy.ne
gW=FvWI¥ W) .

Yuntesaa, uto f(x)=1/n (caerosateavso, fl¢(¥)]=1/x) &
H’ ®) |=1/ V' T=4%, noaysum
g =1/(x VT—4%).




Tagk xak y==sinx, npHueM —n/2<x<n/2, 0 —l <y <1,
Takum o6pasoM, B nnteppane (—I, 1) nmeeM g (y) =1/(n YV T—y?); BHe
9TOr0 HHTepBasa g (y)=0.

Kourtpoas:

1 1
dy [ dy ==—2- arosing | =
[

1
A

jlg@)dy=-:7ls

Al

Vice ) Viee =

1 ()
=2/n.n/2=1.

384. Cnyuafinas BesnunHa X pacnpeneseHa paBHOMEPHO

B uHTepBase (0, &t/2). Haliti naoTHocTh pacnpenesenus g (y)

ciyqaliHOH BeNHYHHH Y =
¥ =sin X.

385. 3anmana NJOTHOCTH

pacnpeneyieHust cayuaiiHo# Be-

\ 1 /‘, JHYHHB X: f (x) =2=)l/n B HHTEp-

g 10 BaJje (— %/2, ®/2); BHe 3TOTO

\../ n HHTep(BaJla f(x)=0. Haittu

IVIOTHOCTh pacnpegeseHHs g (y)

Pue. 8 clyyafiHOH  BeJIMYMHEI Y =
=tg X.

386. Cnyuafinass pennunHa X pacnpenesieHa paBHOMEpHO

B uHTepBane (0, 2m). HallTh njoTHOCTD pacnpelneneHns g (y)
cayqaiiHo#i BeJH4HHH Y ==cos X.

PemeHnne. HalineM niaoTHocTh pacnpefieienns f(x) cayuafiHoft
penHunHn X: B uuteppaje (0, 2m) nHMeeM

f(x)=1/2r—0)=1/2r;

BHe 3TOrO HMHTepBana f (x)=0.

Ha ypaBHeHHA y==coS x HafineM o6paTHyi0 ¢yHKuUHIO Xx=1 (y).
Tak xak B HHTeprate (0, 2n) QYHKUMA y=COSX He MOHOTOHHA, TO
pa3o6beM 9STOT HHTepBaJ Ha nnregna.nbl (0, mt) u (n, 2x), B KOTOPHX
5Ta QyHKUMA MOHOTOHHA (puc. 8). B uHTepBajse (0, n) o6paTHan ¢yHK-
nug P (y)=arccos y; B uHTepBaje (%, 2n) o6paTHaA QYHKUHA g (y) =

=—arccos y. HcKoMasa MNJOTHOCTL pacrpefefieHHs MoKeT OWTb HafineHa
H3 paBeHCTBa

W) =F b1 (11 %1 W) I+ [ba 1192 @) |- ™
Hafizem npoussoantle o6paTHHX GyHKuu:
¥ (4) = (arccos y)’ =—1/VT—y?, 2 (y) =(—arccosy) =1/ Y T4’

HaifizeM MOAy/H NPOR3BOAHHIX:

[ei@) |=1/VT=¢%, [wi)l=1/VT=4% **)
Yuurusas, uto f(x)=1/2r%, noayunm
Flb )] =1/2r, [[¥s(y)]=1/2n, **"
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IMozcrasasas (**) u (***) B (*), umeeM
1 1 1
T T e e
Taxk kak y==cos x, npuuyeM 0 < x < 27, 10 —1 < y < 1. Takum oGpa-
80M, B HHTepBage (—I!, 1) HCKOMass NJIOTHOCTb pacnpeieneHHs g (y) =
= 1/(n Y T—y%); Bue storo wurepsana g (y)=0.

KouTtpoas:
1

1 1
1 dy 2 s‘ dy 2
dy =— Y-—-——_—_—_—'—"—-— —_— = arcsin | =
fewa=5 | =z yir==
<1 A4
=2/n.-n/2=1.

387. Cnyuyaiinas BesquuuHa X pacrnpejesieHa paBHOMEPHO
B HHTepBaje (— /2, m/2). Hailitu njioTHocTh pacnpesene-
HHA g (y) cayuaiiHoll BeJIHYHHBHL. Y = cos X.

388, CayuafiHas BesHyHHa X pacnpejeseHa HOPMaJibHO
€ MaTeMaTHYECKHM OXXKHHAHHEM, PaBHLIM @, H CpPeIHHM KBajX-
pPaTHYECKHM OTKJIOHEHHEeM, paBHLIM 0. J[oKa3aTb, 4YTO JIHHEH-
Hafa ¢yHkuusa Y = AX |- B Takxe pacnpezaejieHa HOpMaJibHO,

npuueM
M({Y)=Aa+B, o(Y)=|A]o.

PeweHue. HanumeM nJoTHOCTb pacripefiesieHHA CAy4afiHOR peJH-
YuHN X:

1 ~(x-a)%/20*
e ey >k .
f(x) oV o

OyHKuuA y=Ax-}- B MOHOTOHHA, MO3TOMYy RPHMeHKMa GopMynaa

gW=rv @1V I *)
Hafigem x =1 (y) H3 ypaBHeHHa y= Ax+ B:
¥ (y)=(@y—B)/ A.
Hafigem [ [¥ (9)]:
I - [(y—B;L/’A—a]' _[y-;(&tg'ﬂ)]'
”‘p(y)]:-o_-ﬁ_n—e =;ﬁe . **)

Haflzem ¢’ (y):
¥ (y)=I[(y—B)/A) =1/A.
Hafinem | ¢ (o) |
1V W= Al ***
Ioacrasnsasa (**) u (***) B (*), uMeeM :
| - [y_z(f:.;?"'
=
= TA Ve

Orciona BuAHO, 4TO JauHeliHan ¢yHKuus ¥ = AX - B pacnpeac.iena
HopMaabHo, npuueM M (Y)=Aa{-B u o (Y)=| A| 6, 4yTo H TpeGoBaaAOChL
ROKa3arTb,
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389. 3ajnana n.oTHOCTDL [ (X) = e~*/2  (—o0.Jx<oo)

Y 2n
HOPMaJ/ILHO paclipejeseHHON cayuahHol Beanununl X. Hahtn
NJOTHOCTh  pacnpejesieHuss g(y) cayvyaliHoA BeJHYHHH
Y = X2,

Pewenwne. M3 ypaBHenuna y=—x? Haillem o6paTnyio QyHKUNKIO.
Tax xak B HHTepBaJe (— o0, ) OQYHKuUNA y==x* He MOHOTOWHS, TO
pa3ofbeM 3TOT HHTepBan HAa HHTePBAJW (— o, 0) W (0, ), B KOTOpHX
paccMarprBaeMas $YHKUHA MOHOTOHHa. B whTeprane (— o, 0) obpart-

Has QyHKuMs ¢ (y) =— V y; B uHTepBade (0, o) obpaTHan GyHKUHR
Ve (9)=Vy.

Hcexomas nJoTHOCTE pacnpefeneHus Moxer OuiTh Hafilena n3 pa-
BEHCTBA
g =FIt -1 o 1+ F 6 192 0) |- *)
Hahnem npouspoinmie o6parebix ¢yHKuHA:
VW=—1/2V7y), wnu=12Vy).
Hafizem mMoay/iH RpPOH3BOAHBIX:

o1 |=1/C V7). | vl=1/(2V7). **

Vl b e 2 i )=—V ¥ V2=V %

eV, Flys )= V'_ e ¥/t (vev)

2n

YunthiBas, uto f{x)=

NONAYUHM

1
Tl (== Von

INMoacrasassa (**) u (***) B (*), UMeem

e—y/z_

1
gy)= Vo

Tax Kak y==x2, npuueM —o < x < &, T0 0 < ¥y < 0.
Takum oGpa3om, B unTepBante (0, o0) HCKOMas NAOTHOCTL pachpe-
JeNeHKns

1 ;
—— e- U/J;
g W)= V—-Qﬂy

BHe 9TOro HuTepBata g (y)==0.
KoHTpoas:
B

7%

MNonoxus y=12 K, caeilosarensHo, dy=2¢ d¢, noayunm

@
Sg(y) dy = e~ ¥/t 4y,
0

T 2 ’j‘ _1’/2
dy=———o—= \¢ dt.
_‘s‘g(y) y V2n.§
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@«

Yuntupas, yto uuterpan Ilyaccoua (e“”’ dt=—‘{22—’1- Haiiaem

’
P

0

2 V2n
= . =1,
ESE (y) dy Vo 5

390. 3anana naotHocTb f(x) =

!
— e~ *"/2 HopMaJibHO

-

pacnpenejieHHOH cayuaiiHoii BeauunHbnl X. HafitH naotHocTh
pacnpenenenus caydaliHofi BeanuuHm Y = (1/2) X2,
391. 3azaHa NJAOTHOCTDb pacnpene.ieHHsA f(x)=

———=—=¢e"%*/20", HaiiTh nJOTHOCTb pacnpeaeneHusn g (y)
oV

-‘ly‘laHHOﬁ BeanumHb Y=(1/4) X2

392. Cayuahnasa BeawunHa X 3aJaHa MNJIOTHOCTbIO pac-
npeaenaeunn f(x)=:(1/2)sinx B nHTepBane (0, x); BHe 3TOroO
BHTepBaaa f(x)=0. HaliTh MaTeMaTHuecKkoe OoXHAaHHe cjay-
yailHo# BeauuynHnl Y = ¢ (X)= X2, omnpeie.uB nNpeaBapH-
TeJbHO NJOTHOCTb pacnpejelieHuss g(Y) BeJHYHHH Y.

Pemwenue Halinem cuauana naorHocts g (¥) cayuaiivoit BesH-
aunR Y. Tak Kak QyHKuuf y=¢@ (x) =x? Q48 paccMaTpHBaeMHX 3Ha-
yenHfl x (0 < x < 1) cTporo Bo3pacTaiolasi, 10 NJAOTHOCTb g (y) Oynem

HCKaTb no ¢opmyJie
gW) =W &1

11e ¢ )=V y—oyuxuus, obpaTtHas ¢yuxuun y= =x2. ﬂoncran.nnﬁ
Y= V_ W yuntBas, uro f(x)=(1/2)sinx, |¢ W) |=|(V ) |=
= 1/(2 V y), noayunm

g @) =sin V' 4/(4 V'y)-

HalizemM HCKOMoe MaTeMaTHuecKoe OXKHAal e BeJHUHHN Y, yunTHBan,
YTO BO3MOXHHE 3HauYeHus Y 3akaouenw B HuTepsase (0, 1’) [Tak xax
y=x* n0<x<n 10 0<y < n?:

n? ns

. 1 sinVy
M (Y) =§ ve (y) dy=— ysin ¥y 4,
0
INTonb3ysicb noAcranoBxkod y =12, no.yqaum
n
M (Y)=-;-§ % sin ¢ dt.

Hmerpupyﬁ ABAXAW TI0 YACTAM, OXOHUATEJIbHO HMEEM
M(Y)=M (X?) =(a2—4)/2.
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3amMeuan He. PeuleHue, npuBeAeHHOe Bbllle, Npecaeayer yuyeGHble
ueaun. opasno GeicTpee Beser K weau ¢opmyaa

n
M [X2]=—é— Sx’ sin x dx = (n?—4)/3,
0

310 ¥Ke 3aMeyaHHe OTHOCHTCA H K 3aaaue 393.

393, CayuaiiHaa BenuuvHa X 3ajaHa NJIOTHOCTBIO pac-
npejeierusa f(x)=cosx B uHTepBase (0, m/2); BHe 3TOrO
uHTepBasa f(x)=0. Halitu MmaTeMaTHYeckoe OXHIaHHE
GYHKUHH Y =@ (X) = X*.

394. CnhyyaitHasas BesuuHHa X 3aJaHa NJIOTHOCTBIO pac-
npeaeseHus f(x)=(1/2)sinx B unTepBajse (0, i); BHe
Toro uHrtepBasa f(x)=0. Ha#ltu aucnepcuio ¢yHKuUHUH
Y =@ (X) = X?, ucnosb3ys NJOTHOCTb paclpelesieHHs g (y).

Pewenwue. Hcnonesyem dopmyany
d

D)= ye ) dy— M1,
' [
rAe ¢ A d— KoHLH HHTepBaJ/Ja, B KOTODOM 3aKJ/JIOYE€HH BO3MOXHbLIC 3HA-

yenun Y. [NMoacraBassa g (y)=sin V-g;/4 V yy M(Y)=(n?—4)/2 (cM.
3afauy 392) 4 yuursiBaf, 4to c=0 nd=n? (Tak Kak y=x? u 0 < x < 7,
10 0 < y < n?), noayuum

slny}f!_? dy— [n’2—4] 3

HuTerpupys cHavasa ¢ NOMOULIO NOACTZHOBKH y=1{2, a mnoToM
YeTHIPEXKAB MO YacTAM, HMeeM

n

F1
D) =Dxy=| . *)
0

! yyzsin V y nt
-_—y 2 dy =—.—6n’+ 24, (*")
4 Vy 2

% Yy

[MopcraBus (**) B (*), OXOHYATENBHO NOJYUHM
D (X?2) =(nt-—16n2{ 80)/4.

398, CayuaiiHasa BesnunHa X sajaHa IJIOTHOCTBIO pac-
npeaesieHHsa f }x) =cQsx B HHTepBaje (0, w/2); BHe 3TOrO
HHTEpBajia (x)=0. Ha#itu  mucnepcuio  QyHKUHH
Y =¢(X)= X"

Yxasahue, llpe}laapn'renbuo HaflTH NJOTHOCTL pacnpele/eHHsA
g(y)=cos ¥V y/2 V y Beanuunnt Y = X%, ucnosbaosare GopMyay

ns/4
D(Y)= § ¥g (v) dy—(M (V)]
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rie M (Y)=(n2—8)/4 (cM. 3amauy 393). ITpu BHuMcAeHHH HHTerpana
CHayaJia BOCTNOJbL30BAaTbCH NOACTAHOBKOHR y =172, a 3aTeM HHTErpHPOBATH
no wacTAM.

396. Pe6po ky6a H3MepeHO npHOJHNKEHHO, TMpHYEM
a<{x<Cb. PaccmatpnBasi pe6po Kyb6a Kak CJy4yailHYIO Be-
JHYHHY X, pacnpeieNeHHyl0 PpaBHOMEPHO B HHTepBaJe

(a, b), HaliTH: a) MaTeMaTHYeCcKoe OXHJAaHHe o6beMa Kyba;
6) ancnepcHio o6beMa KyOGa.

Yxasaune. IpensapurespHo HafiTH NJOTHOCTL pacnpenefeHHs
1
3(b—a) y?/?
cayuaiinoil BearnunHH y = X3, HcnoavsoBate dpopMyan
b b
mm={wewda, DpO=(sew)a—mmr
a® a*

g W)=

397. 3azana ¢yHxkuMa pacnpeneaeHusn F (x) cayuaiinoh
Beanuynnsl X. Hahlith ¢ynkuuio pacnpenehenus G (y) cay-
yaiiHoll BeNHYHMHb Y = 3X - 2.

Pewenne. [lo onpegenennio ¢ynxkuuu pacnpenenenus, G(y) =
= P (Y < y). INockosbxy dyHKunA y=3x-}-2— po3pacraiomas, T0 He-
pPaBeHCTBO Y < y BHMOJHAETCSH, €CAH HMeeT MeCTO HepaBeHCTBO X < X,

NoO3TOMY
Gy)=P (Y <y)=P(X < x)=F(x). *)
13 ypaBsenns y=23x-}-2 Bupasum x:
x=(y—2)/3. **

IMNoacraBus (**) B (*), OKOHYATEAbHO NOAYYHM
G(y)=F [(y—2)/3])-

398. 3apana ¢yHkuns pacnpegenenus F (x) cayuaitHoii
Besvuunubl X. Haiith ¢yHkunio pacnpeaenenus G(y) cay-
yajiHo#i BeJHUHHBI Y = — (2/3) X - 2.

Pewenne. Ilo onpenenennio pynkuun pacnpenenenns,

Gy)=P <y

MNockoabky ¢pyHKUHA y = — (2/3) x--2—y6LIBaloWlan, TO HEPasEHCTBO
Y < y BunosiHseTcs, eCJAH HMeer MeCTO HepapeHCTBO X > x, MOSTOMY
G)=PY <y)=P (X > x).

CobuitHst X < x 1 X > x NPOTHBOMNOJIOXKHH, NOITOMY CyMMa Bepo-
ATHOCTEll S3TUX coObiTHii paBHa eanHuue; P (X < x)4-P (X > x)=1.

Orcrona
P(X>x)y=1—P (X< x)=1—F(x);

G(y)=1—F (x). *)
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H3 ypasHeHHd y=—(2/3) x4 2 Bupa3uum x:
x=3(2—y)/2. (**)
Tloacrasus (**) B (*), OKOHYATEJABHO TOJYYHM
Gy)=1—F[3(2—y)/2].

399. 3anana ¢yHkuua pacnpejenedus F (x) cayvanHo#
pesuuuHsl X. Hafitn ¢yHkuuio pacnpenenenusa G (y) cay-
yaiiHoil BeqHUUHLL Y, ecau: a) Y =4X -+ 6; 6) Y =—5X + I;
B) Y =aX+b.

§ 2. DyHKUMA ABYX CNYUBHHLIX APryMeHTOoB

Ecau xaxjaofi nape BO3MOXHBIX 3HAYEHHR CJyyaliHbiX Be.THYHH X
K Y coOTBETCTBYET OJHO BO3MOXXHOE 3Ha4yeHHe CJAY4afiHoft BeJHYHHH Z,
T0 Z wauiBawT pynxyued Osyx caysadnsix apeymenmos X u Y H NHWyT

Z=g(X,Y).

Ecan X H Y—AHCKpeTHB € He3aBHCHMbie CAyuyaHHbie BeJIH-
4HHBI, TO, AJA TOTO 4YTOGW HAHTH pacnpejenende ¢yHruwH Z=X -4V,
Hafo HafiTH BCE€ BO3MOXKHBIE 3HAYEHHNA Z, AJIfl Yero JOCTATOUHO CJIOXHTH
Ka)kKoe BO3MOXKHOe 3HaueHHe X CO BCeMH BO3MOXHBIMH 3HaueHHUAMH Y;
BEPOATHOCTH HafileHHBIX BO3MOXXHMWX 3HauyeHHH Z paBHB NpPOH3BEACHHUAM
BePOATHOCTER CKJajibiBaeMbiX 3HauerHd X H Y.

Ecaiu X uY—Henpepu BHb e He3aBHCHMble CJy4aiiHble BeJH-
YHHB, TO TNJOTHOCTbL pacnpeaeteHHn g(z) cymmi Z=X-+Y (npn ycJo-
BHH, YTO MJIOTHOCTb pacnpeiesieHHA XoTA Obl OJHOro H3 apryMeHToB
3afiaHa B HHTepBaJsie (— oo, o) o1HOll (opMyoH) Moxer ObiTh HaHAeHa

no dopmyJe
g@={ 11/ G—x ax,

Au60 No paBHOCHJbHOA (opmyse

g(2)= S fi(@—y) f2(v) dy,

-

rie fy H [ —NJOTHOCTH pacnpejlleleHHi aprYMEHTOB; €cJIH BO3MOMKHbIE
3laYeHHA apryMeHTOB HEeOTPHIATeAbHB, TO NJOTHOCTE paclipeiesieHHst
g (2) Benuyuun Z=X-4{Y Haxoant no dopay.te

2z
g@={ 11 fa(z—n d,
0

anu6o Mo paBHOCHALHOA dopmyne

F4
g2 =S fi(z—y) [2(y) dy.
0

B ToM cayuae, xorga oGe naotHoctH fy(X) W fo(y) 3anaHnl Ha
KOUEYHLIX HHTEPBaNax, AAf OTHICKaHHUA [MIOTHOCTH g(2) DEeAHYHHH
Z=X+Y ueaecoo6pazHo cHauana HafiTk QYHKUHIO pacnpeaeseHHA
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G (2), a 3aremM npoanddepeRuUHpoBaTL ee no 2:
g(2)=G’ (2).

Ecan X u Y —He3aBucumble cayyailHbie BENHYHHbI, 3aJdNHbIE COOT-
BETCTBYIOUIHMH TJIOTHOCTSIMH pacnpejietenust f,(x) H f,(y), TOo BeposT-
HOCTb NONajaHua c.yvafinoit Touxu (X, Y) B o6.nacte D paBHa AEORHOMY
MHTerpany no 3Tofi o6aacTH OT NpPOH3BEIEHHA MNJOTHOCTER pacnpene-
JIEHHS: ,

PUX. V)= DY ={{ 11 () /2 (9) ax ay.
(D)

400. [IncKpeTHble He3aBHCHMble CJYy4ailHble BeaHuyuHbl X

u Y 3ajaHbl pacnpeneseHHAMH:

X 1 3 . Y 2 4
P 03 07° P 06 0,4
Haiitu pacnpenenenue cayvaiiHol BeauyuHn Z=X4Y.

Pewenune 18 Toro uro6u coOCTaBHTb pacnpelesetne BeJHYHHD
Z=X—+Y, Hano HaliTH BCe BO3MOXHble 3HaueHHS Z H HX BEPORTHOCTH.

Boamoxibie 3HaWeHHd Z ecTbh CYMML! KaXJIOro BO3MOMKHOrO SHavye-
Hia X CcO BCeMH BO3MOXHWMH 3HAYeHUAMH Y

2y=1-1-2=3; 23=114=5; 23=3--2=05; 2,=3-44=7.
HaiineM BEepORTHOCTH 3THX BO3MOXHBIX 3HauyeHuil. I1a toro urobn
Z=3, pocratouno, uto6bl Beaunsa X TnNpHHAJA 3Havenwe xy=1 n
BeJIHUHHA Y —3HaueHHe y;==2. BepOATHOCTH 3THX BO3MOXMbIX 3Haue-
HHA, KaK cjelyeT M3 JaHHBIX 3aKOHOB pacnpelesieHHs, COOTBETCTBEHHO
pasun 0,3 u 0,6. Tak Kak aprymentsl X # Y He3aBHCHMBI, TO COOGHTHA
X =1 u Y =2 HesaBuCHMHI 1, C.Jle]OBaTebHO, BEPORTHOCTb HX COBMECT-
HOTO HacCTyNJeHHA (T. e. BEPOSTHOCTb COObITHA Z==3) MO TeopeMe YMHO-
Kenua paassa 0,3-0.6=0,18.
AHnajoruuHo Haiiaem:
P(Z=1--4=5)==0,3-04=0,12;
P(Z=31-2=5)=0,7-0,6=0,42;
P(Z=314=7)=0,7.0,4=0,28.
HannweM HcKkoMoe pacnpeieJelilie, CJ0KHB NPeiBaplTeLHO BCPO-
SITHOCTH HeCOBMECTHBIX COObITHIt Z =2,=05, Z ==23="5 (0,12-}- 0,42 =0,54):
Z 3 5 7

P 0,18 0,54 0,28
Koutpoas: 0,184+0,54-}-0,28=1.

401. duckpeTHble cayyaiiible BeanyuHsl X U Y sananb
pacnpeseieHH AMH: :

a) X 10 12 16 Yy 1 2.
P 04 01 05" P 02 08°

6) X 4 10 Y 1 7
P 07 03 P 08 02

Ha#ht pacnpeaeaenne cayuyaiinofi. Beanunnn Z=X +Y
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402. HesaBucumbie caydaiinsie BeauunHbi X u Y 3apanbl
NJAOTHOCTAMH pacnpeieeHH:

x)=e* 0<x< o), [i(g)=(1/2)e-v* (0 y < o0).

HafiTH KoMmO3HUHIO 3THX 33KOHOB, T. €. MJIOTHOCTb pacmpe-
AeNeHHA cayyalHo#n BeJHYHHH ‘Z=X +Y.

Pemenue Tak Kak BO3MOXKHHE 3HaueHHA AapTYMEHTOB HEOTPH-
RaTeJbHH, TO NpuMeHHMa dopmyna
z

g@= § f1(x) fs (z—x) dx.

ChaeplonaresbHO,
F4
g =S e-* [-;— e“”"/’] dx.
0

Buinonnue 3neMeHTapHue npeoGpa3oBaHust, MOMYUHM
g@)=e %2 [1—e=%%).

3nece z3=0, Tak kak Z=X-|Y u Bo3MOXHbE 3HaueHust X H Y
HeOTPHIATE/IbHBL.

Hrak, g(2) =e~?/2[1—e~%/?] B nuurepsane (0, ), BHe S3TOro
HHTepBana g (z)=0.
»

PekoMeHayeM nnsi KOHTpPOAA yGeAMTbCHA, 4TO Sg(z) dz=1.

[}
403. HesaBucumble cayvaiiHinie BeJHYHHH X H Y 3anaHbl
NJOTHOCTSIMH paClpeesICHU:

fi(x) = (1/3)e=*/* (0<x < o), [, (y)=(1/5)e~¥/* (0<y<oo).

HaiiTH KOMNO3HIHIO 3THX 3aKOHOB, T. €. IUVIOTHOCTb pachpe-
JAeJIeHHA cJy4adHOH BeJHYHHH Z=X Y.

404. He3saBucHMBle HOPMaJIbHO pacnpejesieHHHe Cay4aii-
Hule BesiHUHHB X H Y 3aflaHbH NMJIOTHOCTSIMH pacnpeae/ieHHii:

fo) =V ER) e==1s, [, (5)=(1[V ) e-v's,

JloKa3aTb, 4TO KPMMO3HHHR 3THX 3aKOHOB, T. €. MJOT-
HOCTb pacnpeiesieHHsa caydafiHoii BegHyHHm Z=X Y,
TaKXe eCTb HOPMAaJIbHBLIA 3aKOH.

Peweuune. Hcnoabayem dopmyay g (2)= S f1(x) [z (2—x) dx.

Torna
[ -]

8(z)=5l,? S e~ %= (=0%2 4y,
-®
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BLinosiHuB 3/eMeHTaplille BLIKAAAKH, NOJYYSHM
w®
1 " 2
g @) =757 e— /2 S e~ —23) gy,
-0

JonosHHB NMOKa3aTeJb CTENEHH noKa3aTeJbHOH GyHKUHH, cToALtel
]
NOJl 3HAaKOM HHTerpania, A0 NOJHOIO KBaApaTa, DHHecem e®/% 3a 3nak
HHTErpaJa:

- -
!
g (@) =5 e—2'/2g2% /s S e~ ¥ =22 gy,
-

YuutiBas, uto uHrerpan Ilyaccona, crosmu#t B npasoif 4yacTH pabeH-

— 1 -2t
cTBa, paBeH ¥ T, OKOHuaTeibHO HMeeM g (2) = e LA
mn
o
PexkomeHayeM Anf KOHTpoJf yGeaAHTLCH, UTO S g@dz=1, Hasa
-0
3TOTO CJleAyeT BOCHOJb30BATbCA NMOACTAHOBKOH 2= V2 -# W NpHHATL BO

a

-8
BHHMaHHe, 4TO HHTerpan Ilyaccona S e~ 2 dt= Yom .
-
3aMeTM, u4TO B paccMaTpuBaeMmoli 3ajaue Jerko yGeaHTbCs, YTO

M@Z)=MX)+M¥) na(2)= Vo2 (X)+o2 (7).

MoxHno aokaaatb, uto 9TH ¢OpMyJabl CNpaBeAslBEl M NPH KOMMO3HIHH
OGlHX HOPMAaJbHBIX 33aKOHOB (T. €. €CJH MaTeMaTHYeCKOoe OXHAaHHe
OTJINYHO OT HyJasi H cpelHee KBaJpaTHYeCKOe OTKJOHeHHe He PaBHO

e€AHHHLE).

405. 3anaHbl NJOTHOCTH pacnpejeseHuil He3aBHCHMbIX
paBHOMEPHO pacnpeleJeHHLIX cJydalHbiX BeaWduH X u Y.

[,(x)=1/2 B nureppane (0, 2), BHE 3TOro MHTEpBaja
f1 (1) =0;

f.(y) =1/2 B untepsane (0, 2), BHe 3TOro MHHTepBasa
fiy) =0.

Hai#itn ¢pynkunio pacnpeneneHuss H NJOTHOCTh pacnpepeJe-
Hus cayuaiiHoli BennunHbl Z =X Y. Iloctpouth rpacguk
NJIOTHOCTH pacnpeneneHus g (2).

Pewenne. [lo ycnoBuio, BO3MOXHble 3HaueHHsA X onpeaensiorcs
HepaBeHCcTBOM 0 < x < 2, DO3MOXHblEe 3HayeHHsi Y — HepaBeHCTBOM
0 < y < 2. Orcloaa caelyeT, YyTo BO3MOXHElE cJiyyqafiHpie TOukH (X; V)
pacrnojioxeHbl B KBanpate OABC (puc. 9, a).

Ilo onpepesienHio PyHKIUHH pacnpeiesieHus,

G@)=P@2Z<2)=P(X+Y < 2).
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HepaBencrsy x+ y < z yfoB/JIeTBOPAIOT T€ TOUKH (x; y) NAOCKOCTH xOy,
KOTOpHE JIeXaT HHXe NpaMoil x--y==z (3Ta npAMas OTCeKaeT Ha OCHX
Ox u Oy oTpe3KH, PaBHbie Z). €C/JTH e O6paTb TOJLKO BO3MOXHbE 3Ha-
YeHHA X H Yy, TO HEPABEHCTBO X-{-y < Zz BHMNOJHAETCH TOJNLKO I
Touex, JNexamtux B keaapate OABC HHMe NPAMOR x—{-y==2.

D

)

C apyroft CTOpOHMH, TaK K&K BeJHUHHB X H YV He3aBHCUMB, TO
1 1 '
sa={fnwne aay=7{awy=gs
(s) (s)

rae S —BeJHyHHA TOM yacTH nJjowaiu kKeaapata OABC, kKotopafl Jemur
HHXe NpAMOR x--y=2z. OuyeBuaHO, Be/IHYHIA NJOWAaAH S 3aBHCHT OT
SHavYeHHun 2.

Ecan 2<50, T0 S=0, T. e. G (2) =(1/4)-0=0.

Ecan0 < z < 2, 10 (puc. 9, a) G (z2) =(1/4) SA ope =1/4-2%/2=2%/8.

Ecan2 <z < 4, 10 (puc. 9,6) G(2) =(1/4) S apyyxc=1—(4—2)*/8.
Maomans ¢urypet OAHKC HalizeHa Kak pa3HOCTb MeX1y IJIOLAABIO
xBaapata OABC, KoTopasi, O4eBHIHO, PasHa 2% =4, H NI0LLA1bI0 NPAMO-
yroasHoro TpeyroabHuka f1BK: SAHBK=HB'3/2, npHyemM HB=2 —
— AH =2~ AF =2—(2—2)=4—2.

Ecan 2> 4, 10 G(2)=(1/9) Spapc=1/4-4=1.

Urak, HckoMan ¢GyHKUHS pacnpefe/ieHHsl TaKopa:

20 npy z2<<0,

z%/8 npu 0 <2< 2,

G(2)= 1—(4—2*8 npu2<z <4,
1 npu z > 4.

Haiiaem nnoTHoCcThL pacnpefenenus:
0 npn 2= 0,
z2/4 ppuo<z<?2,
1—2z/4 npu 2<2<4,
npe z > 4.

g@ =
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I'paduk nsoTHocTH pacnpenesenus g (z) n3o6paxkeH Ha puc. 10.
PexoMmenayeM 1A KoHTPOJAA yGeAHTbCH, YTO NJAOLLAAL, OrPAHHYEH-
Haf KpUBOM pacnpefieseHnd g (z), paBHa eqHHHLe.

406. 3agaHbl NJOTHOCTH PaBHOMEPHO pacnpejesieHHBX
HE3aBHUCHMBIX CJy4yalHbIX BesMUHH X U Y: [, (x) =1 B untep-
BaJje (0, 1), BHe 3TOro HutepBaJa f, (x) =0; f,(y) =1 B uHrep-
BaJje (0, 1), BHe 3toro uHTepBana f,(y)=~0.

98
25
| —
7| 2 4 Z

Puc. 10

Haittu dyHkuuio pacnpeseseHus H NJAOTHOCTb pacnpe-
aeneHud ciayvadHoii seanyuusl Z =X +Y. INoctpours rpa-
(HK ILIOTHOCTH pacnpeje’eHud g(z2).

407. 3agaHbl ILIOTHOCTH pacnpeieseHHi paBHOMEDHO
pacrnpejgeJeHHBX HE3aBHCHMBIX C/ydailHbIX BeJH4YHH X H Yo
fi(x)=12 B wunrepane (1, 3), BHe 3TOro HHTepBaJja
fi(x)=0; fy(y)=1/4 B unrtepBasie (2, 6), BHe 3TOro HHTEp-
Basa f,(y)=0. Ha#itu ¢yHKuHiO pacnpenesieHHs H MJOT-
HOCTb pacnpejeseHHsl CJAy4aiiHOH BeJHYHHB Z=X+Y.
IMocTpouTh rpaduk NJIOTHOCTH pacnpenesneHus g (2).

- nasa Bocbman
CHUCTEMA ABYX CRYYARHLIX BEMUMH

§ 1. 3axoH pacnpegeneHMn ABYMEPHON CNYYANHHON
BENMUMHL

Heymeprod HasblBalOT cJaydaitHyio seanuuHy (X, Y), Bo3amMoxKHble
3HayeHHs XoTopoft ecTb mnapol uHces (x, y). Cocrasaswoune X n Y,
paccmarpuBaeMble OAHOBpeMeHHO, 00pa3yloT cucmemy NBYX CAydafHbiX
BEeJAHUHH.

JlpyMepHy!O BEJIHYHHY reOMeTPUdYeCKH MOXHO HCTOJIKOBAaTb KaK CJy-
yaiinyro Touky M (X; V) mna nuaockoctn xOy auGo Kak cayvahusli
sektop OM.

Huckpemuoid Ha3bIBAIOT ABYMEPHYIO BeJIHYHHY, COCTABJAAIOMIHE KOTO-
PO AHCKPETHBI.

Henpepoisnodd Ha3blBalOT JBYMEDHYIO BeJHUHHY, COCTaBJIf{OULHE
KOTOPOH HefpepbLIBHbL.

3axoxnom pacnpedeasetuns BepOATHOCTER NBYMEePDHOR CJAy4aHHOH BeaH-
YHHBl HA3bIBAIOT COOTBETCTBHE MEXAY BO3MOXHLIMH 3HAUCHHUAMH H HX
BEPOATHOCTHAMH,
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3akoH pacnpejieleHHst AHCKPETHOR ABYMeDHOH CJAyYaHHOR BeHUHHH
MOXeT OHWTb 3ajaH: a) B BHjJe TaGJHUL C ABOMHEIM BXOJOM, COJEpXa-
ulei BO3MOXHHIE 3HAYEHHS K HUX BEPOSATHOCTH; 6) aHAaJHMTHYECKH, HanpH-
Mep B BHAe QYHKUHH pacnpeiesieHHs.

dynxyueld pacnpedesenus BepoATHOCTe JAByMEepHOH c.yuwaitlol
BeJUYUHB HasmBaloT ¢yHKuUKio F(x, y), onpeleasiomyio Aas Kaxaoh
napn uHcea (x, y) BepOATHOCTb TOro, 4TO X NpHMeT 3HaueHHe, MeHbluee
X, W MPH 5TOM Y npnMeT 3HaueHHe, MeHbluee y:

Fx, p=P (X <x,Y<y.

T'eoMeTpHuecKH 3TO paBeHCTBO MOJXKHO MCTOJKOBaThb TaK: F (x, y) ecTh
BePOATHOCTL TOTO, YTO cnyqaﬂuaﬂ Touka (X, Y) nonajger B GecKoHcu-
HHH KBaApaHT C BepPIUHHOH (x, y), pPacnoJoKeHHHIR .JleBee M HHXKe 3TOM
BEPIUHHH.

HHorna BmecTo TepMHHA «QYHKUHA pacnpeneseHHs» HCNOMAbL3YIOT
TePMHH «HHTerpajbHas GyHKUMs?.

dyHKUHSA pacnpeleneHHs ob6.alaer CJelyIOUIHMH CBOHCTBaMii:

CeoftctBo 1. 3unavenun (hynxyuu pacnpedesenus yooesemeopswm
Geodnomy wepasencmasy

O F(x, y)< 1.

CBofictBoOo 2. Pynxyus pacnpedepsenusn ecmb  HeybbIBAOUAR
ynKyua no xaxdomy apsymenmy:
F (x3, y) = F (x1, y), ecan xp > xj,
F(x, y2) = F (x, y1), ecan yz > yi.
CeolicrBo 3. Huewom mecmo npedesvHole COOMHOUWENURA:
1) F(— o, y)=0, 2) F(x, — 0)=0,
3) F(— oo, —w)=0, 4) F(w, )=1.
CpoficrBo 4. a) lTpu y=co Pynkyua pacnpedereHus cucinemot
cmarosumca ¢yrkyuell pacnpedesenus cocmasasowjed X:
F (x, o)=F,; (x).

6) Illpu x=0c0 ¢yuKkyus pacnpedereHus CucIems CMAaHOBUMCA
dynkyueld pacnpedesenus cocmasaaoued Y:

F (o0, y)=F, (y).

Hcnoab3aya ¢yHKuRIO pacnpeaesieHHsi, MOXHO HaWTH BepOATHOCTH
nonajaHus  cayuailHoi TOYKH B  MNPAMOYrOJbHHK X3 < X < xy,
Nn<Y <y

P(xy < X < x2, 1 <Y < y3)=I[F (xg, y2) —F (x1, y2)] —
— [F (x2, 1) —F (x1, y1)]-
ITaomnocmeoro cosmecmnozo pacnpedesenun eepoamnocmeti (Oeymeproi

NAOMAOCNILIO 6ePOAMHOCMU) HETPEPHIBHOII ABYMepHOii cJay4yaHoil BeJu-
YHHL Ha3bLBAIOT BTOPYIO CMELaHHYI0 TIPOH3RBOJAHYIO OT GYHKLHH pacnpe-

JeneHHs:
f(x y)=9if_(f'_.y_)
’ Ox 0y
Huorpa BMecTO TepMHHa «AByMeépHas TNJOTHOCTh BEPOATHOCTHY»
HCMOJbSYIOT TEPMHH «AnpPepenunanbHan QyHKIHA CHCTEMLI».

IINOTHOCTL COBMECTHOrO pacrnpeAesieHHA MOXHO pacCMaTPHBaTb Kak
npeae/ QTHOLIEHHS BEPOATHOCTH MOMNajaHHA cAyuvaiinoil TOYKH B npsamo-
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yroJbHHK CO CTOpOHami Ax H Ay K njouagHd 3Toro npAMOYroJIbHHKA,
xoria oGe ero CTOPOHH CTPEMATCHA K HyJI0; TEOMETPHUECKH €€ MOXHO

HCTO.1IKOBaTh KaK MOBEPXHOCTb, KOTOPYIO HAa3HBAIOT NOGEPXHOCMSIO pac-
npedeserun,

3Has NJOTHOCTB pacnpejesieHHsi, MOXHO HafiTH QYHKUMIO pacnpe-
nesenus no dopmyae

y x
Feop=1§ § rix paray.
—® —m®
BeposaTtHocte nonaganus cayuafinoft toukn (X, Y) B obaacts D
oripeiessieTcd PaBeHCTBOM
Pix, V) D}={{F(x pdrdp.
(D)
JlByMepHas NJOTHOCTb BEPOATHOCTH 06JajaeT CAEAYIOU{HMH CBOf-
CTBaMH:
CsofictBo 1. Heymepnas naomuocms eepoamuocmu Heompuya-
measHa:
f(x, y)=0.

CpofictBo 2. [eodnod HecoScmsennwid urmezpasr ¢ GecKones-
HoiMU npedeaamu om 08yMEPHOL NAOMHOCMU 6EPOAMHOCMY PAser edunuye:

°§ °§ f (% y) dx dy=1.

B 4acTHOCTH, eCJ/IH BCe BO3MOXcHHe 3HageHHs (X, Y) npunagniexar
XoHeyHoll o6aactu D, TO

SS f(x, y) dx dy=1.
(D)

408. 3amaHo pacnpejesyieHHe BepOATHOCTEH IHCKPETHOM
JABYMEPHOH cJly4ailHOH BEJIMYHHHI:

X
3 10 12

) 4

4 0,17 { 0,13 | 0,25
5 0,10 | 0,30 | 0,05

Haiit 3akoHnl pacnpegesieHHs cocTtasBasiomux X u Y.

Pemen ne. CrnoXHB BEPOATHOCTH <O CTOJGUAM®, MOJNYIHM Bepo-
ATHOCTH BO3MOXHHX 3HaueHn#t X: p (3)=0,27, p (10)==0,43, p (12) =0,30.
Hanunuwem 3akoH pacrnpejesieHHsi COCTaBJsiioulefi X:
X 3 10 12
p 0,27 0,43 0,30
Kourtpoas: 0,2740,4340,30=1.
CroKMB BEPOSITHOCTH ¢IO CTPOKaM», aHAJOrHYHO HafijeM pacmpe-
Jlenenue cocTaBiasiouleit Y: . 5

p 0,55 0,45
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Koutpons: 0,554-0,45=1.

409. 3apano pacnpejeseHue BeposTHOCTeH ANCKpPETHOR
ABYMEpHOH cayvyahHoO! BeNMUHHBL

X

Y
2¢ 30 41 50
2,3 0,05 0,12 |0,08 0,04
2,7 0,09 0,30 |0,11 { 0,21

Hahti sakonnl pacnpenesieHlsi COCTaBJSAIOUIKX.
410. 3agana ¢yHKUMA pacnpefneseHHsl IBYMepHOH cJy-
4allHOH BeJIHUMHBI

F fsinx-sinyg npn 0<<x< /2, 0Ty << 7v/2,
(x,y)—l 0 npn x<0 wuan y<O0.
Hajith BeposTHocTh nonagaHus cayuaitHoh Touku (X, Y)
B NPSAMOYroJIbHHK, OrpaHHYeHHbLIH NpaAMbIMH x =0, x=mn/4,
y=mn/6, y=1m/3.
Pemenne. Hcenoabzyem ¢opmyay
P(x1 < X < x5 n <Y < ya)=[F (x3, ya) —F (x1, 43)] —
—[F (x3, y2)—F (x1, y1)}-
Tonoxue x,==0, xg==m/4, y;="n/6, y,=m/3, nonyuum
P ={[sin (n/4) -sin (n/3) —sin 0-sin (n/3)] —
— [sin (n/4) -sin (1/6) —sin 0-sin (7,6)] = (V6 — ¥V 2)/4=0,26.
411. Haitu BeposATHOCTH nomajaHHs cJjyuaiHol TOUKH
(X, Y) B npsaMOYrosibHHK, OrpaHHuYyeHHblH npsMbiMH x =1,
x=2, y=23, y=>5, ecan n3BecTHa (PYHKUHUA pacrnpeie/i@HHA
J 1 —2-*__2-¥ 2%~V npu x>0, y=0,
1 0 npu x <0 uan y < 0.
412. 3anana QyHKUHS pacnpejeeHHsi ABYMEPHOH cJay-
9afHOH Be.nmnmu
1 —3-*%—-3-¥4+3-*Y npu x> >0, y=0,
F(x, y)=
1 0 npy x <0 y<o0.
Ha#itn aByMepHYl0 NJIOTHOCTb BEPOATHOCTH CHCTEMBI.

F(x, y)=

Pewenne. HUcnonesyem ¢opmysy f(x, y) =ﬂ-— . Hafinem yacr-

2
Ox 0y
HHl€ NPOH3EROAHLIE:

F =In%?3-3-*-¥.,
dy

-g£~ms -3~ -‘—3—*-#),
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Hrak, HckoMasi AByMepHAafl IJIOTHOCTH BEPOATHOCTH
In?3.3-x-¥ npu x=0, y=0,
f (x, !/)={ P
0 npt x <0 uan y <O.

PekomengyeMm 4yntare/f0 NJMs KOHTPOJA YGEAMTLCH, 4TO
o ,
In®3 S S 3-1-y dx dy =1.
060

413. 3anana QyHKUHUA pacnpegesieHUs ABYMEpPHOH CJy-
YalHOi BeJHYHHBI
f (1—e~*)(1—e~%) npu x>0, y >0,

F(x, y)==\ 0 npp x<0, y<o.

Hai#itn aByMepHYIO NMJOTHOCTE BepOATHOCTH cucreMsl (X, V).
414. 3anaHa AByMepHas NJOTHOCTb BEPOATHOCTH CICTEMBI
cayuafiHbix BeaHdHH (X, Y)
_ 20
f(x' y) T nt (16_|_x2) (25+yi) .

Haiitv ¢yHxuuio pacnpeneseHus CHCTEMbI.

Yxasaunue. Hcnonesosars Gopmyay

F(x, y)= § § f(x, ¥) dx dy.

-0 - P

415. 3ajgana nByMepHas MJOTHOCTb BEPOATHOCTH CHCTEMK
ABYX CAyuaHHbIX BeqUdHH: f(x, y)==(1/2)-sin(x+ y) B kBax-
pare 0 <Cx<<{n/2, O0<Cy<Cm/2; BHe KBaaparta f(x, y)=0.
Haitty ¢pynkuuio pacnpepeneHus cuctemul (X, V).

416. B xpyre x4 y*<R® gBymepHasi MJOTHOCTb Bepo-
atHoctH f(x, y) =C (R—V x*+ 4?); BHe Kkpyra f(x, y)=0.
Ha#fitu: a) nocrosuHyio C; 6) BepOATHOCTL NOMajgaHUsa Ciy-
yaiinoii touku (X,Y) B Kpyr paguyca r=1 ¢ UEHTpOM
B Haua/Jle KOOpJAHHAT, ecqH R =2

Pewenune. a) Hcnoanzyem BTOpPOE cBOiiCTBO NBYMEpHOH nJOT-
HOCTH BEPOATHOCTH:

SS C(R—V x*F y?) dx dy =1.
(D)

C= 1/ { R— V> Tp de gy
(D)

Orcona
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Tlepefias X NOASpPULIM XOOPRNRATaM, NOJYdHM

2% R
c=1] § d¢§ (R —p) p dp =3/(xRY).

6) Ilo ycaosnw, R=2; caenosareasno, C=3/(8n) n

f(x, §) =(@3/8) @—V x3+42).
BeposTaocTs nonaganms caydafinolt Touxu (X, Y) B xpyr paamyca
re=1 ¢ uenrpom B nauane xoopaunar (o6aacts D,)

P (X, V)= D1 =@/8m) ({ @— VFTe® dray.
(D,)

Tepefiaf X NOAAPHHM XOOPAMHATAM, OKOHUATEJAbHO MOJAYYHM HCKOMYIO
BePORTHOCTD: .
2% .

P=@8n { 49 § @—podp=172.
0 0

417, TloBepxHOCTb pacnpenesieHHsi CHCTEMH CJaydailHBIX
peanunH (X, Y) npeacraBaser coGofi npsmofi Xpyropo#
KOHYC, OCHOBaHileé KOTOpOro— Kpyr C LEHTPpOM B Hadvaje

KoopauHar, HafiTH aByMepHyl0 NJOTHOCTD BepPOATHOCTH
CHCTeMH.

Yeaszanue. [lepelith x nonapusiM KOOpAHHATAM.

418. 3ajana AByMepHasi NJOTHOCTb BEpPOATHOCTH [ (X, y)=
=C/[(9+x*) (164 4*)] cucremu (X,Y) aByx caywafHHX
seanuun. Hafith nocrosnuyio C.

419. 3anana apymepHas NJOTHOCTb BEPOATHOCTH [ (X, y)=
=C/(x*+4*+1)* cuctemm cayuafinnx Beanuun (X, Y).
Ha#ftu nocrosmnywo C.

Yxazanne. [lepefitn K nonspusM KOOPAHHATAM.

420, B nepsoM KBaapaHTe 3afaHa OQYHKUHSA pacnpeane-
ACHHSA. CHCTeMH ABYX cayuafinnx sBeauann: F(x, y)=
=142"*—27742"*7; pae nepsoro xsaxpanra F(x, y)=0. Haira: a)
JBYMEPHYIO ILTOTHOCTh BEPOSTHOCTH CECTeMNL; 6) BeposSTHOCTD HONA-
ga(l;m; )cngzgig;ﬁ Touxd (X, Y) B Tpeyronsank ¢ BepmmaamMu 4 (1; 3),

§ 2. Ycnosusie 3axOHLI pacnpesenetins BeposTHOCTEeH
COCTABANIOUWMX ANCKPETHOH [ABYMEPHOHNH CRYHaHHONi
SeNMUMNHB

ITycts cocrasasiomue X B Y AHCKPETHW M HMEIOT COOTBETCTBEHHO
CAeAyIOUIHE BO3MOXKHHE IHAYCHRNA: X3, X3, v+« Xni Yis Y2» coo» Ynm-

Ycaosnnim pacnpedeseruenm cocmasasoujed X npu Y =y, (j coxpa-
HfieT OAHO H TO Xe 3HayeHHe MPH BceX BO3MOMREHX 3HageHHAX X) Ha-
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8bIBAIOT COBOKYMHOCTb YCJIOBHbIX BepPOSITHOCTeif
P(xilys), p(xa]yp)s eovs P (xnlyy)).

AHaJIOrHUHO OMpejesfieTCAA yCJOBHOE pacnpejefeHue Y,
YcoBHbBlEe BePOATHOCTH COCTaBAAIOIMHX X H Y BBIYHCJAIOT COOTBET-
CTBeHHO Mo ¢opMmynam

on P i y)) S en P i yy)
POjlyd=—rs= Pl *)=—5

Jns KOHTPOJA BHIUMCJEHHH 1esecoo6pa3Ho y6efHTbCsl, WTO CyMMa
BEPOATHOCTEHl yCJOBHOrO pacnpeiesieHHs paBHa eJHHHIE.

421, 3agaHa JQHCKpeTHas JBYyMepHasi cjay4adHas BeJiH-
yHHa (X, Y):

X

x4=2 xy=5 xy=8

y1=04| 0,15 0,30 0,35
v2=0,8] 0,05 0,12 0,03

Haifitu: a) Ge3sycsioBHble 3aKOHBI pacnpenesieHHs COCTaB-
JAsoWKuX; 6) YCJOBHBIH 3aKOH pacnpeiesieHHs COCTaBJSIoLIeH
X MNpH yCJOBHH, 4YTO cOCTaBjsiiomas Y NpHHAJA 3HayeHHe
¥, =0,4; B) ycJIOBHBIA 3aKOH pacnpefiejieHHus Y NpH yCJOBHH,
yto X =x,=25.

PeweHue a) CH0KHB BEPOATHOCTH «NO CTOJAGLAM», HaNuiueMm

3aKOH pacnpejesieHHs X:
X 2 5 8
p 0,20 0,42 0,38
C/10KHB BEPOATHOCTH «MO CTPOKaM», HalieM 3aKOH pacrpels/eHHs y;
y 0,4 0,8
p 0,8 0,20
6) Hailnem yc/0BHBle BEPOSITHOCTH BO3MOXHBIX 3HaveHuil X npwy
YCJAOBHH, UTO COCTaBJsoOWaf Y NpHHAJNA 3HaueHHe y;i=0,4:
p(xily)=p (xi, y1)/P (y1)=0,15/0,80=3/16,
p (x2| y1) =p (x3, ¥1)/p (1) =0,30/0,80=3/8,
p (x3| y1) =p (x3, y1)/P (y1)=0,35/0,80 =7/16.
HanpweMm HCKOMBIH YCJIOBHBIA 3aKOH pacnpeleneHvsa X:
X 2 5 8
p(X1y:) 8/16 3/8 7/16
KoHrpoas: 3/16+3/8+47/16=1.
B) AHAJOCHYHO HaileM yCJOBHBI 3aKOH pacnpeje/ieHHdA Y
Y 0,4 0,8
pylxs) 5/7 2/7
Koutpoas: 5/742/7=1,
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422. 3agaHa AMCKpeTHas JByMepHas cJydyafiHas BeJH-
yuna (X, Y):

X
Y 3 6
10| 0,25 | 0,10
14 | 015 | 0,05
181 032 | 0,13

Haiitu: a) ycnoBHbif 3akoH pacmpeznesesnst X npH ycnao-
BHH, 4TO Y = 10; 6) yc/nOBHBIH 3aKOH pacnpenesieHnss Y npu
ycJ0BHH, 4YTO X = 6.

§ 3. OrsickaHMe NNOTHOCTEN M YCNMOBHLIX 32KOHOB
pacnpepeneHns COCTaABAMIOWMNX HENpPepbIBHON
ABYMEPHON CNYYAHHONM BENMUMHDI

InotHoCTL pacnpeneneHHs OAHOM H3 COCTABASIOULHX PaBHa HecoGCT-
BEHHOMY HHTerpany ¢ 6eCKOHeYHbhIMH NpeiesaMH OT NJOTHOCTH COBMECT-
HOI'0 pacripejeleHHss CHCTEMbl, NIPHYEM NepeMeHHA HHTerPHPOBAHHA CO-
OTBETCTBYCT APYrOH COCTaBAAIOULIER:

hw={ e Le=1{ ey

3Aer npeanoJaraercia, 4YTO BO3MOXHbLI€ 3HaueHUA xamnoﬁ H3 CoCTaB-
JAAOUIHX NPHHAAJEK AT BCeAi uHCNI0BOM OCH; €CJIH e BO3MOXHbl€ 3Hauye-
MHA NPHHAJANEKAT KOHEYHOMY HHTepBaJy, TO B KayeCTBe MNpeleJioB MH-
TErpHpoOBaHHsA NPHHHMAIOT COOTBETCTBYIOLlHE KOHEeYHhie 4HCJa.
Ycrosnod naomuocmero pacnpede.renun cocmaganrouies X NpH 3ajan-
HOM sHa4eHHH Y = y Ha3HBaOT OTHOLWEHHE NJOTHOCTH COBMECTHOTO pac-
npeaencHnA CHCTEeMbl K TNJOTHOCTH pacnpejeaenns cocmn.nmomeﬁ Y:

g [y
Pxly) = A .
 renpan

AH!.’IOTH‘IHO onpenennerca ycsaoBHasA NJIOTHOCTb pacnpeleleHHA
cocTapanwowei Y:
[y [y

Hx) =
S [ (x, y) dy

¢(ylx)=

Ecau ycaoBubie NJOTHOCTH pacnpefesieHHsl CAydaliHbiX Beanusn X
R Y papnb nXx 6e3yc/IOBHHIM NJIOTHOCTAM, TO TaKHe BEJHUHHH HE3aBM-
CHMH.

PaenomepHoiy Ra3bBalOT pacnpelesienie ABYMEPHON HenpepHBHON
cayvaidHoil Bennunne (X, Y), ecan B o6nacTH, Xotopofi npHHaANeKaT
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BCE€ BO3MOXXHBI€ 3HAYE€HHA (x, Y), NJOTHOCTL COBMECTHOIO pacnpeieNeHun
BGpOﬂTHOCTeﬁ COXpansieT NOCTOAAHHOE 3KHaueHHe,

423. 3anaHa NJOTHOCTb COBMECTHOTO pacnpelnesieHHs He-
npepbLiBHONH ABYMepHO#N c.ayuyailHoH BesnuuHbl (X, Y)

f(x' y) = _'l;_ e—(1/2) (x*+2xy+5y%)

Hafiti: a) nJoTHOCTH pacnpelesenis cocTaBasiomux; 6) yc-
JIOBHbleé NJIOTHOCTH pacnpejiesIeHHs1 COCTaBJISIIOUHX.

Pewenne. a) Haligem nnoTnocTs pacnpeieneHHs cocrapasiouteit X:
e
[ (x)= S I (x, y) dy = _.1_ S e“(l/')) (x2+2xy+5y*) dy.
1]
- ®

T
BrineceM 3a 3HaX HWHTerpaaa MHOXHTeab e~ * /2| ne sasucawmft or
NepeMCHHONH HHTETPHPOBAaHHS Y, H JOTNOJHHM OCTaBILWHCH NOKasaTenb

CTENENHY A0 NMOJHOIO KBajpara,; TOorAa
®©

h (-"):(l/n)‘e—x./’fx’/lo-V-2_/_5 g e-(Vo/2y+V 275x) %

o
-

xd (V'5/2¢-+ V 2/5x).
»
Yunrtusasg, yto uurerpan Ilyaccona S e=#*dy= V' n, okonyatesan-

-@®
HO TNOJYUHM NJAOTHOCTL pacupefiesleHHA cocTapasiomell X:
f1(x) =V 2/(Bn) e=0.4x,
AHaJorHuNO HaiAeM NJIOTHOCTb pacipeaeseHHsl cocTasasiomes Y:
O o~ 2
fa@)=V2/ne- w2,

6) HaiinleM yc/nOBHBHIE MJIOTHOCTH pacnpelelieHAsl COCTaBJAIOLAX.
BLINONHHB 9J€eMEHTAPHBE BHKJAAKH, NOJYYHM:

__f(x y) 1 _0,5(x+y)3
¢ (xly)= T Vi —_—e— 0,8 ,
P (y ] x) _f (x(:x!)/) }/23 e—Y,Hx+82,

424. [1nOTHOCTbL COBMECTHOrO pacnpefie/ieHHsi Helpepbia-
HOH AByMepHOH cayyaHHOH BeanunHn (X, Y)
2
f(x, y)=Ce-x'-2r-0",
Haitn: a) noctosHHmi MHOXHTeab C; 6) NJOTHOCTH pac-
npejesieHns COCTaBJRIOIHX; B) YCJOBHEIE MJIOTHOCTH pacnpe-
JleJIeHHs1 COCTaBJSIOUWINX.

425. T1nOTHOCTb COBMECTHOTO pacnpejelieHHs HelpephiB-
HOM jByMepHOH cJy4yalHOH BeJHYHHBL f (X, y)=COSXx-COSy
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B kBagpare O0<<x<<n/2, O0<y<{m/2; BHe KBajaparta
f (x, y) =0. [Joka3zaTb, 4yTo cocTaBasomue X H Y He3aBUCHMBI.

YKkaszanHe. YGeaurbcs, uto 6e3yCcJIOBHHE MJIOTHOCTH pachpeie-
JleHHsl COCTaBJIAIOULHX PaBHbI COOTBETCTBYIOUIHM YCJIOBHBIM MJOTHOCTAM.

426. HenpepniBHasi aByMepHasi cJjyuafiHass BeJIMYHHA
(X, Y) pacnpeaeseHa paBHOMEDHO BHYTPH MpPSIMOYTOJIbHHKa
C HeHTPOM CHMMeTPHH B HauyaJle KOODAHHAT U CTOPOHAMH
2a v 2b, napannesbHBIMH KOOpAHMHATHhBIM ocsaM. Haiitu:
a) AByMepHYyI0 IJIOTHOCTb BEPOSITHOCTH CHCTeMbl; 6) MJIOT-
HOCTH pacnpefesieHHsi COCTaBJISIIOUIHX.

427*. HenpepbiBHasi JaByMepHas cJayyaliHas BeJHYHHA
(X, Y) pacnpeneneHa paBHOMEPHO BHYTPH IpSMOYIOJIbHOH
tpaneuuu c BepwuHHamu O (0; 0), A (0; 4), B(3; 4), C (6; 0).
Hafitu: a) aByMepHYIO NJIOTHOCTE BEpPOATHOCTH CHCTEMBI;
6) NJIOTHOCTH pacnpelie/leHUsl COCTaBJISIIOUIHX.

428. HenpepbiBHasi aByMepHas cJay4ailHasi BeJHYHHa
(X, Y) paBHOMepHO pacnpejesieHa BHYTPH MNPSIMOYTOJIbHOTO
TpeyroJbHuka c¢ BepwnHamn O (0; 0), A (0; 8), B(8;0). Haii-
TH: a) ABYMEPHYIO IINIOTHOCTb BEPOSATHOCTH CHCTEMBI; 6) NJOT-
HOCTH W YCJIOBHBIE MJIOTHOCTH pacnpeje/ieHHsi COCTaBSIOMIHX.

429*, HenpepniBHass AByMepHasi cJyyaliHas BeJHYHHA
(X, Y) paBHOMepHO pacnpejesieHa BHYTpPH TpamneuuH c Bep-
muHamMu A (—6; 0), B(—3; 4), C(3; 4), D (6; 0). Haiiru:
a) JByMEPHYIO NMJOTHOCTb BEPOSATHOCTH CHCTEMbI; 6) IJIOTHO-
CTH pachpefejieHHsi COCTaBJISIIOIIHX.

§ 4. YUmcnosbie XaPaAKTEPMCTHMKM HENPEPLIBHON CHMCTEMbI
ABYX CNy4YaHHLIX BENMUMH

3Hast NMJOTHOCTH pachpefesieHHs COCTaBJASIOWHX X H Y Henpepnis-
Hoit nsymepHofi caydaliHoit BeAuuunsl (X, Y), MokHO HafiTH HX MareMa-
THUECKHe OXHAAHHUA M JHCHEPCHHU:

M= shmdn MO = @

DX)= { s—MXPhH@ds= { xf (0 ds—[M (X))%

-0

DW= § =M NPh© dy= § v*fa(0) dy— M (V))%

HNuorna ynoGuee ucmosb3oBaTh GOpPMYJiN, cojepiKalliHe ABYMepHYIO
MJIOTHOCTb BEPOATHOCTH (ABOAHBIe HHTerpajm Oepyrcs no 06JacTH BO3-
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MOXHBX 3HAuYeHHH CHCTEMH):
MX)=((xrcpardy, MO =({ o x 9 dedns
D (X)=§ tx—a1 01 (x, 9) dx dy=({ 2/ (x, 9) dx ay—121 COI2.

D)= ty—m 1 9 axdy=({ v (v, ) ax g —1m 1.

Hauaaenoim somenmoss vy, s nopaaka k-b-s cucremn (X, Y) nasu-
BalOT MaTeMaTHYeCKoe OXHJaHHe TMpoH3peleHHA XKYS;
vg, s=M [XkYS].
B yacrtHocTH,
vi,o=M(X), v, i==M().
Lenmpa.aonoint momenmost pyg, s nopaska k-+s cucremn (X, Y) na-

3LIBAIOT MaTeMaTHYeCKoe OXiHJaHHe TNPOH3BEAEHHS OTKJOHEHHN COoOoTBeT-
CTBEeHHO k-H M s-ii cremeneit:

e, s=M {[X—M (X)]F-[Y —M (V)}*).
B uacrtHOCTH,
i, 0 =M [X—M (X)]=0, po 1=M[Y—M(¥)]=0;
Bz, o =M [X—M (X)]?=D (X), po,s=M[Y—M(Y))*=D ().

Koppeasyuonnois smomenmos p,, cucremn (X, Y) Hasubaor uent-
panbHBIT MOMEHT |ty { nopajgka 14-1:

by =M {[X—M X)]-[¥ —M ()]}

Kosdpuyuenmon xoppeasyuu Beanunn X 1 Y Ha3HBAOT OTHOWIEHHE
KOPPeJALHOHHOIO MOMEHTAa K TPOH3BEAEHHIO CPEAHHX KBaJpPaTHYECKHX
OTKJIOHEHHII 3THX BEJIHYHH!

rxy=WHxy/(Cx0y).

KoadduuneHt xoppeasiuun —Ge3pasMepHas BeJHUHHA, NpHueM |7y, < 1.
KosdpdbuueHT XOppeasiuHH CAYHKHT ANA OUEHKH TECHOTH JHHeHHOM
cBA3H Mexay X H Y: ueMm GaHxke aGCoJIIOTHasA BeJIHYHHa KoxdpbHUHEHTa
KOppeJIALMH K €lHilIHUe, TeM CBsi3b CHJbHee; 4eM OaHiKe abGCOJIOTHas
BeJHUHHA Xo3(hHUHEeHTa KOppeJALHH K HYyJI0, TeM CBA3b CJabee.

Koppeauposarnnoisu Ha3pBalOT ABe cJydaiiHble BeJHYHHH, €CJH HX
KOpPpeJALHOHHHIT MOMEHT OTJIHUEH OT HYJA.

Hexoppeauposannoinu HasHBalOT ABe cJydafiHble BeNHUHHB, €CAH HX
KOPpeJALHOHHLIA MOMEHT paBeH HyJuo.

JlBe KoppesaHpPOBaHHHE BeJHMUYHHBR TaKXe H 3aBHCHMBI; €CJIH jJBe Be-
JHYHHB 33aBHCHMH, TO OHH MOTryT OGHITE KaK KOPPENHPOBaMHbLIAH, TaK H
HEeKOppeJIHpoBaHHHMH. K3 He3aBHCHMOCTH IBYyX BeJIHYHH CJeAyeT HX
HEKOPPEJHPOBAHHOCTb, HO H3 HEKOPPEJHPOBAHHOCTH ellle HeJb3A CleNaThb
BHIBOJ, O HE3aBHCHMOCTH 3THX BeJHUYHH (AN HOPMaAJNLHO pacnpejei€HHbBIX
BEJHYHH H3 HEeKOpPPEJIHPOBAHHOCTH STHX BeJIHYHH BHITEKAaeT HX Ie3aBH-
CHMOCTh).

Jins nenpepuBHHX BeMHYHH X H Y KOpPeNSLHOHHBIA MOMEHT MOMET
GuiTb HaiifleH no GopmyJam:

= § § =M@O1—M ) F 5, ) dx gy,

-0 —w

Py = S S xyf (%, y) dx dy—M (X) M (Y).

- =W
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430. 3agana OJOTHOCTH COBMECTHOrO pacnpefefeHHUs He-
npepuBHoR AByMepHO# cayuafivoii Beanuuunst (X, Y):

4xye"”"" (x>0, y>0),
f(xv .‘/) =
‘ 0 (x<0 uan y <O0).
Hafttu: a) mateMaTHueckHe OXuaauuf; 6) AMCIEPCHH COCTaB-
asounx X u Y.

Peweune, a) Hafigem cHayana naoTuocTb pacnpenesieHHst CoCTan-
anouelt X:

h@={1@ pdy=txe-= {ge-r"dy=22e-5* (x>0
0 0

AHaNOTHYHO MONYYHM
fs (y) =2¢e="* (g > 0).
Hafizem mateMaTHuecKOe OXulaHHe cocrapasiomwed X:

M (X) —_=S xfo (x) dx = S x-(2re—** dx).
0 0

[ )
HKTerpupys 1O YaCTAM H yyuTHBaA, 910 HuTterpan [lyaccona S e=x"dx=

0
= VY 1/2, nonyunm M (X)= V¥ n/2. Ouesnano, uro M (V)= ¥ n/2.
6) Hafiaem aucuepcuio X:

D 0=\ #*h () dx—[M (X1 =
0

@o®
= S x* @re=# dx) —(V 7/2)t =1 —n/4.
F .
Ouenuano, 4t0o D(Y)=1—n/4

431. 3apaHa NNOTHOCTHL COBMECTHOIO pacnpenesieHUst IBY-
MepHOH cayuafiHoft BeanuuHnl (X, Y)

[ 36xye 1+ (x>0, y>0),
f("'y)""\o (x <0 unu y <0).

HafiTu MaTeMaTH4YeCKHE OMMJAHMA H QHCMEPCHH COCTaBJA-
oM X.

432. 3anaHa NJOTHOCTH COBMECTHOIO paclpeae/ieHHA He-
npepuBHOf AByMepHOW cayuafito#t Besmunnl (X, Y): f(x, y)=
=2cosxcosy B kBagpate O0<{x<<n/4, 0<<y<Cm/4; BHe
ksagpata f[(x,y)=0. Hafitu maTeMaTHYeCKHE OXHAAHHA
COCTaBJ/IAOULH X,
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433. 3ajana nJIOTHOCTh COBMECTHOTO pacnpeienciivg He-
npepbiBHON ABYMepHOH c.1ydaiiHoi seaununnbl (X, Y): f(x, y)=
= (1/2)sin(x+ y) B kKBaapate O0<Cx<< w2, O0<Ty<<wm/2;
BHe KBajaparta f(x, y) =0. HaiiTu maTemaTudecKne oxilaHus
M AMCTNEPCHU COCTABAAIOUIHX.

434. 3apalla NJIOTHOCTb COBMECTHOrO paciipeleseHHns He-
npepbiBHOIl  aByMeplioil  cayyalHoH  BeauuuHbnl (X, Y):
f(x,y)=(1/4)sinxsiny B kBagpate O0<<x<<n, O<y<m;
BHe KBajpaTa f(x, y)=0. HalTu: a) MaTeMaTHueCKHe OXH-
JaHHsi H JHCNEPCHH COCTAaBASAOWHX; O6) KOppesisfilHOHHLI#
MOMEHT.

435. 3aianbl MJIOTHOCTH pacrnpeie1eHHsi He3aBHCHMbIX
COCTABASAWOUIHX HeNpepbBHOH IByMepHOH cJayuaitHoll BeJu-
upHn (X, Y):

f(x)—-’ 0 npu x<0, [ 0 npu y<0,
(x) =

. (y) = . N
\ 5e=%* npu x> 0; f2(9) \ 2% npu y>0.

HakiTii: a) nI10THOCTE COBMECTHOrO pacrnpeaejieHHsi CH-
cTeMbl; 6) (YHKUHIO pacnpejeeHHs CHCTEMBbI.

y KazaHHne. Ecan COCTaBAAUHEe CHCTEMbLI HE€3aBHCHMbLI, TO ABY-
MEPHAA NJAOTHOCTL BE€POATHOCTH pdBHA NPOH3BEILCHHIO nAaoTHocted co-
CTaBJAAKOWHX, a (.byHKLlHH COBMECTHOTr O pacipelencHHsa CHCTEMLI paBHa
npousselernio Gynkuuii pacnpejeneHiis COCTABIAOWHX.

436. HenpepniBHas JByMmepHas cJyyallas BeJWYHHA
(X, Y) pacnpeae.sieHa paBHOMepHO B Kpyre paauyca r ¢ LeHT-
POM B Haua.je koopAaHHaT. [okasaTb, 4To X 11 Y 3aBHCHMBI,
HO HeKOppe.HpOBaHHbI.

Ykaszaune. CpaBuuTb GesycaoBHbie {1 yCJoBHLIe [JOTHOCTH pac-
npeue.uemm COCTaBAAKILN X, )'GGJIHTbCﬂ, 4yro KOppeJlﬁLlHOllelﬁ MOMENT
pPaBeH NHyJo.

437. JokasaTb, YTO €CJM ABYMEPHYIO IL10THOCTb BeposiT-
HOCTH ClICTeMbI caydaHHuX BeanunH (X, Y) moxHO npea-
CTaBHTb B BHJE€ TMPOH3BeA€HHS JIBYX (YHKUMH, oaHa u3
KOTOpbIX 3aBHCHT TO.IbKO OT X, a Jpyras — TOJIbKO OT ¥y, TO
BeJIHYHHBI X H Y He3aBHCHMbDI.

Pewenne. [lo ycaosuo,

F(x, 9) = (x)-p(y). (*)

Hafipem naotHoctH pacnpejenenytsi COCTaBJJasWOWHKX:

heo={renaw=em { v v (+9)
)= i =y { e@ax ()
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Buipaanm @ (x) H3 (se) u P (y) H3 (eee):

e@=r®§ v . v@=Hw/§ e ax
B cHay () - o

f(x.y)=f1(x)-fa(y)-l/(§ v § o dx)-

YuauTeBas, 9To, MO BTOPOMY CBOACTBY ABYMepHOf NJOTHOCTH BepOAT-

o o
HOCTH, S S f (x, ¥) dx dy=1 u, cnemosatenbuo,
-—ah ~—~ oD

§ § PV (y) dedy= S @ (x) dx § Vv (y) dy=1,

OKOHYATENbHO HoJiyuuM f(x, ¥)=Ff1 (x)-[3 (¥)-
Taxkum of6pasom, AByMepHas MJOTHOCTb BEPOATHOCTH paccMaTpHBae-
Mofi cHCTeMBM paBHa NPOH3BEACHHIO MJOTHOCTeli BEPOATHOCTH COCTaBAAIO-

mux. Orciofa cneayer, 9to0 X H Y He3aBHCHMH, 9TO H Tpe6oOBaJIOCh
AOKa3aThb.

438. Iloxa3sath, uro ecan X u Y cBA3aHH JHHeAHOHA 3a-
BUCHMOCTBIO Y =aX +b, To aGcomoTHasi BeqHuuHa Ko3pdu-
IHEHTa KOppeJsillHH paBHa eXHHHIE.

Pemen ne. [o onpenesiennio xosppumueHTa Koppeasuus,

Ty =Pxyl (Ox0y),
rae

Rxy=M {[X—M (X)] [Y —M (V)]}. (+)
Hafinem MaTeMaTHueckoe OXHAanue Y:
MEY)=M|[aX+b]=aM (X)+b. (e9)

TMofcraBHB (+#) B (+), MocJie 3/IeMeHTAPHHX NPeoGpPa3oBaHHA NOAYUHM
Bxy=aM [X —M (X)]*=aD (X) =ao}.
YuutniBag, 9TO -
Y —M (V)= (@X +b)— @M (X) +-b)=a [X— M (X)],
Hafiem aucnepcuio Y: ’
DY)=M[Y —M (V)] =a*M [X —M (X)]2=a%0%.
Orciona oy =|a|o,. CrenosarensHo, KOMPHHIHEHT KOPPeNALUHH

r ==l‘xy ao?' o a
*v 050, Ox(laloy) lal
Ecin a> 0, 10 ryy=1; eca a <0, 10 ryy=—1.

Hrak, |ryy|=1, uTo H TpeGoBanoce AOKa3ars,



Yacrtb TperTbs
SNEMEHTb! MATEMATHYECKOH CTATHUCTHKM

Mnasa pesavtas
BLIBEOPOMHLIH METOL

§ 1. CrarucTHyeckoe pacnpepnenenune Bbibopkh

IlycTe ang u3ydeHHs KONMYECTBEHHOrO (AHCKPETHOTO HIH HEmpe-
PBIBHOIO) npH3HaKa X M3 TeHEPANIBHOH COBOKYNIHOCTH H3BJI€YeHa BHIGOPKA
X1, X3, ..., Xp 06bema n. Ha6monaBiunecsi 3HaueHHs x; nNpH3Haka X
Ha3bIBAIOT 6apuUarmaity, a NOCJEeNOBaTeTbHOCTh BapPHAHT, 3aNMHCAHHBIX
B BO3DAaCTalollleM MOPSAJKe, —E8apUALUOHHIM PACOM.

Cmamucmuueckum pacnpedeaeruesm 6w6OpKuU Ha3bIBAIOT NepeueHb
BAapHAHT X; BapHAIlHOHHOTO pPAJa H COOTBETCTBYIOUIHX HM 4acToT n;
(cymMMa BceX wacTOT paBHa 00beMy BHIGOPKH 71) HJH OTHOCHTEJbHBIX ua-
CTOT W; (CyMMa BceX OTHOCHTE/bHBIX YaCTOT pPaBHA eRHHHLE).

CraTHCcTHYecKoe pacnpejie/ieHHe BHIGODKH MOJKHO 3aJaTh TaKXKe B BHJAE
NoC/Iel0BaTeIbHOCTH HHTEPBAJIOB M COOTBETCTBYIOLLHX HM YacTOT (B Ka-
YeCTBE YacTOTHl HHTEPBaJa NIPHHHMAIOT CYMMY YacTOT BapHaHT, NONaBIlHX
B 3TOT HHTEPBAJI).

439. Bni6opka 3ajaHa B BHJe pacHpefe/leHHA YacToT:

2 5 7
1 3 6

X;

n;

Haiitu pacnpepnesieHHe OTHOCHTE/BHBIX HacTOT.

Pewenune. Hailnem o6veM BuiGOpkH: n=1-43-4-6=10. Haiizem
OTHOCHTEJIbHblE€ YacTOThi:

wy=1/10=0,1; w;=23/10=0,3; wy;=6/10=0,6.

Hanumem nckomoe pacnpenejeHHe OTHOCHTEJbHBIX YacCTOT:

x; 2 5 7
w; 0,10,30,6

Kourtpoas: 0,1-+0,3-+0,6=1.
440. Boi6opka 3ajana B BHJe pachnpefie]eHHsA 4acTor:

X, 478 12
n; 523 10

Haitn pacnpeje.iende OTHOCHTEJNbHBIX 4aCTOT,
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§ 2. dmnuprueckan PyHKUMA pacnpegeneHMs

Sunupuveckod gynxyued pacnpederenun (dynxyued pacnpedesenus
snibopku) nasbiBaloT GynkuHio F* (x), onpezensiomyio AJ KaxAOro 3Ha-
9edHA X OTHOCHTEJbHYIO YACTOTy cobuTia X < x°

F* (x)=ny/n,

TAC Ny —YHCNO BAPHAHT, MEHbIIHX X; n—06beM BHGOPKH.
SMmnupuyeckas GyHKuHA 06JajacT CaefylOIHMH CBOLCTBaMH,
CBoficTtBo 1. 3navenus smnupudeckold Qynkyuu npunadaecam

ompesxky [0; 1].

CeoficTBO 2. F*(x)— Heybuwsarowan Pyuxyua.
CsofictBo 3. Ecau xy—Haumensluaa sapuanuma, a xp — Haubono-

wan, o F*(x)=0 npn x<<x; B F*(x)==1 npu x > x.

441. Ha#tu sMnupuyecKkylo (yHKUHIO 1[I0 NaHHOMY pac-

npenesieHHIo BbIGOPKH:
x,; 1 4 6
n; 10 15 25

[

Pewenwue Hafinem o6bem BboiBopku: n=104-151-25=>50,
Haumenbluas BapHaHTa paBHA elHHRUe, no3toMy F*(x)=0 npwu
x<C 1.
3uauenne X < 4, a uMekHo x;=1, wnabmonanoce 10 pa3, caeno-
satensHo, F*(x) =10/50=0,2 nmpu 1 < x < 4.
3nauenus x < 6, a HMeH-

F HO: x; =] H x3=4, Habmoga-
71:) akcw 104+-15=25 pas; caego-

npu 4 < x<< 6.
Takx kxak x=6—mnau-
6oAbluas BapHaHTa, T0 F*(x)=

S ————— —p—— =1 npu x > 6.
4 1 i Hanunmem #HckoMylo aM-
i NAPHYECKYIO DYHKUHIO:
| 0 npu x<<1,
{
0,2 mpu 1 < x4
l’ _ ’
a1 . T FP= 0,5 npu 4 < x <6
Puc. 11 .1 npu x> 6.

themm e S parenbuo, F* (x) =25/50=0,5
I
i
{
1

Fpaduk sroit yHkuun uilo6paxked Ha puc. 11.
442. Ha#ith smnupuueckyio (pyHKUHIO [10 JaHHOMY pac-
npejeseHHI0 BHIGOPKH:
a) x; 2578 6) x; 478
n;, 1324 n, 523

§ 3. Monuron u rucrorpamma

A. JluckpernHoe pacnpepenenne npusnaxka X. [Toauzoxom wacmom
HA3LIBAIOT JIOMAHYIO, OTPE3KH KOTOPOH COEXUHSIOT TOUKH (X1, n1), (X3, ng),
e.-s (Xg» 0g), TAE x;—BapHaHTH BLIGOPKH H n;—COOTBETCTBYIOLHE KM
GacTOTHI. .
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T1oAu20HOM OMHOCUMENBHOIX 4ACMOM HA3LIBAIOT JIOMAHYIO, OTPe3KH
KOTOPOit COCIHHAIOT TOYKH (X;; w;), (Xg2; Wa), ..., (Xp wy), rAe x;—
BAPHAHTHL BLIOGOPKH H W;—COOTBETCTBYIOULH® WM OTHOCHTEJbHbIE YACTOTHI.

Bb. Henpepnisnoe pacnpeaneacune npusnaka X. Ilpu HenpepuinHoM
pacnmpeiesieHHH MpPH3HAKa BeCh HHTEPBAaJ, B KOTODOM 34KJIOYEeHH BCe
HabJlofaeMbple 3HayeHHA MPH3HaKa, Ppa3GHBAIOT Ha PAJ YAaCTHYHHWX HH-
TepBasioB JJHHbL A H HAXOAAT n;—CyMMYy 4YacTOT BapHaHT, MONAaBUWIHX
B (-} MHTepBaJ. [ ucnoepammod 4acmont Ha3ulBalOT CTYyNeHYATYIO QHTYpY,
COCTOAULYI0 M3 INIDAMOYFOJIbHHKOB, OCHOBaHHAMH KOTOPHIX CJYXKAaT ya-
CTHYHble HHTEpBAJbl JJHHB A, a BLICOTH PaBHbLI OTHOWeHHWIO n;/h (naoT-
HOCTb 4acToTh). [lnoilais 4aCTHYHOro (-ro MPAMOYro/bHHKA paBHa
h (n;/h) =n;—cyMMe 4acCTOT BapHaHT, MOMABIUHX B [-K HHTepBaJ. [1xo-
UlaAb THCTOIPAMMLI 4aCTOT paBHa CyMMe BCeX YaCTOT, T. €. o6beMy
BuiGOPKH 1.

Fucmozpammoil  OMHOCUMEALHBIX HACMOM HA3BIBAIOT CTY1EHYATYIO
Gurypy, CcoCTOAIlyl0 H3 NPAMOYFOJIbHHKOB, OCHOBAHHAMH KOTODbIX
CAyMaT YaCTHYHbIe HHTEpBaJn MJIHHW A, a BLICOTB paBHb OTHOLUIEHHIO
w;/h (NJAOTHOCTh OTHOCHTEJbHOIN 4acToThl). [liowaiw yacTHYHOro i-ro
NPAMOYToJbHHKA paBHa h (w;/h) == w; — OTHOCHTE/JLHOA YaCTOTE BapPHAHT,
nonmaswHx B {-ii HaTepBasa. [liomanes ruCTOrpaMMB OTHOCHTEABHBIX
4acCTOT pPaBHA CYMMe BCeX OTHOCHTEJbHBIX YacTOT, T. e. efHHHle.

443. IlocTpouTh NOJHIOH YacTOT MO RAHHOMY paclpe-
Ae/ieHHi0 BLIGOPKM:
xx 1 4 57

n; 20 10 14 6

Pewenne OrnokHM Ha ocH abcuHcc BapHAHTB X;, 3 HA OCH
OPAHHAT — COOTDETCTBYIOULHE HM YACTOTH n;; COGIHHMB TOMKH (X;, 1n;)

n; OTPe3KaMH MPSAMBEX, NOJYYUM HC-
2l KOMbIi HOJIHFOH 4acToT (puc. 12).
W;
14}
- 45} l
) |
i |
i 1 a1 i 1 i i {
oy 7 ¢ 5 7T x: g1 2 45 7 10 x;
Puc. 12 Puc. 13

444. IlocTpouTh MNOJHMIOH 4YAacTOT II0 JAAHHOMY pachpe-
AeNEHHIO BLIGOPKH:
a) x,; 2 356 6 6) x; 15 20 25 30 35
n; 10 15 5 20 n, 10 15 30 20 25

i
445. [TocTpouTb NOJIMFOH OTHOCHTEJIbHBIX YacTOT 110 RaH-

HOMY paclpeje/ieHHIO BLIGOPKH:
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; 01 02 03 0,4

Pewenune a) OrnoxxkuM Ha ocH aGCLHCC BApPHAaHTH X;, a Ha OCH
OpAMHAT — COOTBETCTBYIOUIHE OTHOCHTEJbHHE YacTOTH ;. COEAHHHB TOYKH
(x;, W;) OTPe3KaMH NPSIMHX, NOJYYHM HCKOMHI NOJIHIOH OTHOCHTEJAbLHHX
yactoT (pHc. 13).

446. IlocTponTh rHCTOrpaMMy uacToT MO JaHHOMY pac-
npejeneHu0 BulGOpKH o6beMa n = 100:

Homep YacTnunuii CywmMa uactot MaotHocTs
MHTEpDAaJA MHTeppan BapHaNT MHTEpBAJA YBCTOTH
H Xp— % ng n;/h
1 1—5 10 2,5
2 5—9 20 5
3 9—13 50 12,5
4 13—17 12 3
5 17—21 8 2

Pewenune. IloctpouM Ha ocH abGcuuce 3afaHHbBIE HHTEPBaJLl AJHHK
h=4. IlposeneM Haa STHMH HMHTepBaJjaMH OTPe3KH, napaJjJjeibHble OCH
acuMcc H HaxojsiiHecH OT Hee Ha PpAacCCTOSIHHAX, PaBHBIX COOTBETCT-
BYIOUIHM IJIOTHOCTAM uacTtoTh n;/h. Hanpumep, nap HutepBasom (1, 5)
NIOCTPOHM OTPe30K, MapaJjJenbiblii OCH alCUHCC, HAa PacCTOAHHH n;/h =
==10/4 =2,5; aHANOrH4YHO CTPOAT OCTaJbHLHIE OTPE3KH.

KU
h
Al o
2+
5 [
3
2
i
g § J 3 17 21 T
Puc. 14

Hckomast rucrorpamMma uwactor H3o6paxkeHa Ha puc. 4.
447. IlocTpoHTb rucTOrpaMMy 4acToT MO AaHHOMY pac-
npejie/ieHHI0 BbIGOPKH:
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a)

Hownep YacTHunnft CyMMa vacToT IaorRocTs
HHTepBana HHTEepBaAN BapPHAHT HRTEpBaaa qacTOoTH
‘ X=X iad y i/
1 2—7 5
2 7—12 10
3 1217 25
4 17—-22 6
5 2227 4
6)
Homep YacTrunuft Cymma uacror MNaotHocTs
HHTEpBRanNna HHTEepBan BaApPHAHT HHTepBana YacToT
{ o e R 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

Ykaszanue. Hafitd npeasaputTeJLHO NJOTHOCTH uacTo™H 1n,fh
AJfl KaXI0ro HHTEpPBaJia H 3aNOJIHHTh NOCJAEJHHA cToJa6Gell TaGJHUM.

448. TlocTpouTh THCTOrpaMMy OTHOCHTEJIbBHWX YacTOT O
JaHHOMY PpacnpeieJIeHHIO BhIGOPKH:

Homep YacTHyHRft CyMMa 4acTOT BapHaHT
AHTepBasa HHTEpBRAN YACTHYHOTO HHTEpBaJa
¢ ol BT S ¢ n;
1 0—2 20
2 2—4 30
3 4—6 50
n =2 n; =100

Pewewnue. Haligem oTHOCHTENIbHBE 9aCTOTHI:
wy =20/100=0,2, wy=30/100=0,3, w;=>50/100=0,5.
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HaiizeM NJAOTHOCTH OTHOCHTEJBHHKX YacTOT, YUHTLBAaA, YTO AJHHA
HHTepBana h=2:

w/h=0,2/2=0,1, wa/h=0,3/2=0,15, wg/h=0,5/2=0,25.

MocTpoM Ha OCH aBCUHCC Janyble 4acTHYHLe HHTEpBaan. [lpose-
AeM 1aj] 3THMH HHTEPBAJNaMH OTPe3KH, NapaiJiesbHble OCH a6cuHce H
HAXOANIHECA OT liee Ha PaACCTOHHUAX, PaRHbLIX COOTBETCTBYIOUIHM TAOT-
HOCTAM OTHOCHTeJbitOFi uactoThi. Hanpumep, nan unrtepnpaJgom (0, 2)
NpoRefeM OTPE30K, MapajiedbHblit OCH aGCUHCC B HAXOZRIULHIICR OT Hee
Ha pacciosHud, paBaom 0,1; anasorHyHo CTPOAT OCTa LHLIC OTPE3KH.

W
h
I e

225}
a15-
!

b

Puc. 15

Hexoman

FRCTOYPaMMa OTHOCHTEJbHLIX
puc. 15.

4acTOT M3006paxeHa Ha

449. [TocrpouTb THCTOTPaMMY OTHOCHTEJbHBIX YacCTOT MO
JaHHOMY paciipejesNeHHI0 BhGOpKH:

a)
Howmep HacTHunui CyMMa 93CTOT BapHuHT
HiTEpRASA HHTepBSJ YACTHYHOTO HMTepBana
! T Xiea "
1 10—15 2
2 15—20 4
3 20—25 8
4 25—30 . 4
5 30—35 2
n= 2 n;=20
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6)

Homep YacTHUHBA CyMM8 YACTOT BADHAHT
HHTEpBasa HHTEpBaA YaCTHYHOrO HHTepnaia
{ Xe=Xr4q g
1 2—5 6
2 5—8 10
3 8—11! 4
4 11—14 5

nzz n;=25

YKazauue. HallTH cHauasa OTHOCHTEe/NbHBE HYAaCTOTH, COOTBET-
CTBYWOULHEe TNJOTHOCTH OTHOCHUTE/JbHOH 4acTOThl AJfi KaxJIOro HHTepBaJa.

Fnasa pecnavan
CTATUCTHYECKME OLIEHKM NAPAMETPOB PACNIPENENEHMA

§ 1. ToueuyHmie oueHKHM

Cmamucmuyeckold oyenrxou O® HeH3BecTHOro napamerpa © reoper-
4ecKOro pacnpejesieHHss HasmiBalT ¢ynkuuio f(X;, Xg, ..., X,) oT

HabaonaeMblX CaydaliHbiX BeJaHUHH Xg, X,, ..., X,.
Touevnod Ha3bIBAIOT CTATHCTHYECKYIO OUEHKY, KOTOpafd onpenensieTcs
ONHHM uHCIAOM O*=f(xy, X3, ..., X,), Tde Xy, Xp, ..., Xp—Ppe3yJlb-

TaTH n Ha6JloJeHHA HAal KO.IHUECTBeHHBM NPH3HAKoOM X (BHIGOPKA).

Hecmewyennod Ha3bBalOT TOYEUYHYIO OHEHKY, MAaTEMaTHYECKOE OXH-
AaHde KOTOpoil paBHO OUEHHBAEeMOMY TnapameTpy npH JioGoM o6beme
BIGOPKH.

Cmewer Ol HA3LIBAIOT TOUYEUYHYIO OUEHKY, MaleMaTHYeCKoe OXuja-
HHe KOTOpOfi He paBHO OUEHHBAEMOMY MnapaMeTpy.

Hecmewiennoti oyerKolt 2cHeparbHOL cpedHeld  (MameMamuieckozo
OMUOAHUA) CIIYIKHT au6opoqﬂaﬁ cpe:msm

Xy _KZ nix; n,

i=1

rie X;—BapHaHTa BbIOODKH, f;-—4acTOTd BRapHaHTH X;, n=2n,--—-
i=1

o6beM BbiGODKH

3ameuanune l. Eciu nepBoxHauanuhble BapHAHTHI X;—60/blHe
Ydcaa, TO AJA YNpouleHHs pacuera ie;1ecoo0pa3HO BLIYECTb H3 KaMJIOH
BapHAaHTH O1HO M TO ke uucnao C, T.e. nepeiiTH K YCJOBHLIM BapHaHTaM
u; =x;~—C (B KadecTBe C BHLITOZHO NPHHATb 4iicJo, 6JH3KOe K BHGO-
POYHOM cpexHeil; NOCKOJbKY Bbi6OpouHas cpeaHfd HeH3BecTHa, uucao C
BLIGHpAIOT «Ha I'J1a3»). Torxaa

%y =C + (D) nju;)[n.
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Caeu;ennod oyenxold 2enepassrod ducnepcuti CAyXHT BHOOpPOUHAR

Aucnepcus .
Dy= 2 n; (xi_}n)’)/ n;
i=1

STA OlleHka ABASETCA cMemenHofi, Tax xXax

n—

M (D) ="= ! p,.

Boaee ypo6ua ¢opuyaa , s
byt —ip = 2| Bm [

3ameuanue 2, Ecan nepponauainbinie BapHaHTH Xx;—GoablnNe
aHcAS, TO 1esecoo6Pa3HO BHYECTh M3 BCEX BapHAHT OAHO H TO Xe
aucao C, paBsoe BHOoOpounofl cpeanefi HaAH 6au3koe k Hefl, T. e. nepefity
K yCAOBHUM BapuauTaM #; = x;--C (IUcHepcHS NPH 3TOM He B3MEHHTCH).

Toraa :
2
Dy (X) =Dy (8) =t —[u)3 = Z:‘"‘ - [2:#‘1 ] ‘

3ameuanne 3. Ecan nepeoHauanbibie BAPHANTH SBASIOTCS Ae-
CATHYHLIMH JAPOGAMH C £ necATHUHLIMH 3HAaKaMH nocae a3ansarofi, To,
71001 Babexatp AelicTsHfi ¢ APOGAMH, YMHOXAOT NEepPBOHAYAJIbHLIE Ba-
PHAHTH Ha DOCTOSHHOE uHcao C==10%, 1.e. nepexonsar x yCAOBHHM
papuantaM U;=Cx;. Tlps 3toM pucnepcus yseansnrcs B C* pas.
MNosrony, nafias AHCNEPCHIO YCJAOBHHX BapHAHT, Hafo pAa3fie)InTs e€e

Ha C%:
Dy (X) = Dy (u)/C2.
Hecuewerinod oyennod ceneparvrnoidl Oucnepcuss CAYXHT HCTPaBAeH-
Has BLIGOPOYHSS AMCHEPCHS _
S=_"_.D =2"l(‘[—‘n)’.
n—] " n—1
Bonee yaofua ¢opMyaa
s _ St Susls
s == = .
n—1|
B ycROBHHX BapBaHTaX OHA HMeeT BHA
. zn;uf-—[z n‘u.,]’ [n
w==7
npEYeM ecaH uj=x;—C, 10 sXx = si; ecnu u;=Cx;, 10 sk = s4/C2.

3ameuanne 4. Ilpu GonbuioM YBCAC AAHHHX HCNOAL3YIOT METOA
npouspeaensfi (cMm. ra. XI, § 1) van werox cyum (cm. ra. XI, § 2).

450. 13 renepanpHOfl COBOKYNMHOCTH H3BJIeYyeHa BHOOpKa
o6pema n = 50;
papuanta x; 2 57 10
gsactora n; 16 12 8 14

Haflty HecMemeHHYIO OMEHKY reHepaabHoli cpeauei.
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P ew e H n e. HecMemmieHHO# ouenkofi renepasbHofi cpeanefi snngercs
BLIGOPOUHANA CPeRHAA

xo=() nyx;)[n=(16-212.5-4 8-7-14-10)/50 =5,76.

451. U3 resepasbHON COBOKYMHOCTH H3BJIe4eHa BHICOpKa
o6beMa n =60:
x;1 3 626
n; 8 40 10 2

HaiiTH HecMeLIeHHYIO OLEHKY reHepaabHoli cpexHefi.
452. 3anaHo pacnpejesieHHe NEepBOHAYAJbHBIX BapHAHT
BHIGOpKH of6bema n:
X; X; Xy oo0 X
n; n; Ny ... N

J—C,,=C+(2n,u,)/n,
rie yCNOBHhe BapHaHTH u; =x;—C.

Pewenne, Tak xax yy=x;—C, To nju;=n; (x;—C); cymmmupys
AeBYIO H MpaBylo YacTH DaBEHCTBA IO BCeM 3HAUEHHAM {, NOJYyYHM

2 n;u; =-Z n;(x;—C), Rau 2 npu; =2 nix;i—C 2 n,-=2 n;x;—Cn.
Orciofa

2 n;x;=Cn—+ 2 ngup,
CnenoBatesbHo,

D nuxd)[n=C + (X nwy) [n, nan xp=C + (3 nu;)/n,
410 B TpefoBaJjioch JOKa3arhb.

453. HaiitH BHIGOPOYHYIO CPEHIOIO MO NaHHOMY pacmpe-
AeJIeHHI0O BHIGOPKH o6bema n = 10:

% 1250 1270 1280
n; 2 5 3

Pewen ne. [NepponauanpHnie BApHAHTH — GOJNbIIHE UHCA, NOITOMY
nepefiieM K YCJOBHHIM BapHaHTaM & u; =x;—1270, B urore mnosyuum
pacnpejeJsieHHe YCJOBHLIX BapHaHT:

u; —20 0 10
n; 2 5 3

HafiaeM HcKOMYIO BHIGOPOUHYIO CPERHIOIO;

2.(—20)-+5-043.10
10

Joka3atb, 4TO

=1270—1 =1269.

— 2 npu;
Xy =C == 1270+

454. Ha#itn BHIGOPOYHYIO CpPeJHIOI MO JAaHHOMY pacmpe-
AeJIeHHI0O BBIGOPKH o6beMa n = 20:
x; 2560 2600 2620 2650 2700
n, 2 3 10 4 1
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YKaszanne. [lepeiitn K ycaoBHuM BapHantaM u; = x; — 2620.

455. Tlo BhiGopke o6vemMa n =41 HaligeHa cMeuleHHas
oueHka D, =3 reHepaabHol Aaucnepcuu. Haiitu HecmemeH-
HYI0O OUEHKY NHCNepCHH reHepajbHOM COBOKYMHOCTH.

Pewewne. lickoman necmeulennan ouenxa pasHa HCIPaBJCHHON
JHCNIEPCHH:

" p =34
§? = — D, = 533,075

456. Ilo BbiGopke oO6bema n==51 HalizeHa cMeuleHHan
oueHka D =05 reHepasbHOil ancnepcHH. Haiitu HecmelleH-
HYIO OUEHKY JIMCHEepPCHH FeHepabHOil COBOKYMHOCTH.

457. B utore nAaTH H3MepeHHH IJHHBI CTEpPXHS OLHHM
npubopom (6€3 CHCTEMaTHUYECKHX OLIHOOK) MNO.y4YeHul cJje-
Ayloiiine pesyabTaTthl (B MM): 92; 94; 103; 105; 106. Hafitu:
a) BLIGOPOYHYIO CPEAHIOI JHHY CTepxHA; 6) BbIOOPOUHYIO
H HCIPABJEHHYIO AMCNEpPCHH OWHOG0K npubopa.

Pewenue a) Haiiiem Bu6opouHyio cpeiHioio:

Xp =924 (0 + 24 11413+ 14)/5:=92-} 8 =100.

6) HaiiaeM BLIGOPOUHYIO AMCNEPCHIO:

3 BYRY ;
X;i—Xx

D,,=;(_i_n.__"_)_=[(92—100)=—;-(94—100)=+(103—100)2]/5+

- [(105 — 100)2-}- (106 — 100)2]/5 == 34.

Haiinem ncnpasaednyio ucnepcHio:

n 5
——g -Dp=--34=425.

458. B urtore yerbipex H3MepeHHH HEKOTOPOH (i3nueckoi
BEeJHYHHBI OAHHM MNMPHOGOpPOM (6e3 CHCTeMAaTHYEeCKHX OLIHGOK)
noJyyeHol cJhaepylouive pesyJabrtatei: 8; 9; 11; 12. Hahrtu:
a) BbIGOPOYHYIO CPEIHIOI pe3yJbTaTOB H3MepeHHH; 6) BbIGO-
POYHYIO H HCNpaBJEHHYIO AHCNEpPCHH oLIKWO60K npubopa.

459. Huxe npuBeneHbl pe3yJabTaThi H3MepeHHS poOCTa
(B cM) cayyaiiHo oTo6paHHBIX 100 cTyneHTOB.

Pocr Il54—158|158-162l162—166'166—-170!170—174|174—178|178——182

§2 ==

Yncao
cTy-
AEHTOB 10 14 26 28 12 8 2

Haiitn BbIGOpOYHYIO CpenHIOI0 H BHIGOPOUHYIO AHCHEPCUIO
pocTa 06cC/eJOBAHHBIX CTYAEHTOB.

Yxazaune Halith cepelnHunl MHTEpBaJa B NPHHSATL HX B Ka-
YecTBE Bap HaHT.
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460. Hahitu BHIGOpOUHYIO AHCHEpPCHIO MO JaHHOMY pac-
npeaesieHHI0 BbIOOpKH o6beMa n = 10:

x; 186 192 194
2 5 3

n;

Pewenrne. BapHauTol—cpaBHHTEABHO O6OMbIUHE YHCAA, MOITOMY
nepefiieM K yCNOBHHIM BapHaHTaM u;=x;—19] (Mb BHYAW H3 BapuaHT
ypcno C =191, Gauskoe K BbIGOpOYHON cpeAHeil). B uTore nonyunm
pacnpeaeneHHe YCJAOBHHIX BapHaHT:

u —5 1 3
n; 2 5 3
HafizeM nckoMyio BLIGOPOUHYIO AHCITEPCHIO:
Dy = (2 niud)/n—[(2 niu;)/n]* =(2-524-5-1243.32)/10 —
—[(2-(—5)+5-1-+3-3)/10]2=8,2—0,16 = 8,04.
461. Ha#itu BLIGOpOUHYIO AHCHEpPCHIO MO JaHHOMY pac-
npejeJieHHI0 BbIGOpKH o6beMa n = 100:

x; 340 360 375 380
20 50 18 12

n.
Y xasaHnue. [lepefiTh Kk ycnoBHbiM BapHaHTaM u;=x; —360.

4
462. Ha#Tn Bbl6OpPOUHYIO AHCREPCHIO 10 JAaHHOMY pac-
npejeseHHI0 BbIGOpKH ob6beMa n = 100:

x; 2502 2804 2903 3028
n, 8 30 60 2

Yxaszau ue. [lepeliTH K yc/qOSHHM BapHaHTaM u;=x;—2844.

463. HaiiTn BbIGOpDOYHYIO AHCIEPCHIO MO JaHHOMY pac-
npeneJieHul0 BHIGOpKH obbema n = 10:
x; 0,01 0,04 0,08
n; 5 3 2

1

Pewenne. Jdas Toro uro6n uabexaro ACACTBHA C APOGsIMH,
nepeiiieM K YCJOBHbBIM BapHaHTaM u;=100x;. B uTore mnoayuum pac-

npeneseHHe
€; 1 4 8
n; 5 3 2
HaiineM BHIGOPOUHYIO AHCMEPCHIO YCJOBHHX BapHaHT:
Dy (u)= (2 nt‘”%)/n-[(z niui)/ln]z‘
IloacTaBuB B 3Ty (GOPMYJly YCJIO3HB€ BaAPHAHTHl H MX 4acTOTHl, NOJYUHM
Dy (u)=17,21.
HafineM HckoMy10 BHGOPOYHYIO AHCTIEPCHIO TePBOHaYaJbHLEIX BapHaHT:
Dy (X) =Dy (u)/100% =7,21/10 000 = 0,0007.
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464. Haiitu BHIGOpPOYHYIO AHCMEpPCHIO MO JNaHHOMY pac-
npeneneHHIo BHIGOPKH o6bema n=50:
x; 01 05 0,6 0,8
n, 5 156 20 10

Ykasauue. Ilepefitu kK yc/IOBHHM BapHaHTaM u;= 10x;.

465. Hafitu BHGOpPOYHYIO AMCMEPCHIO MO JaHHOMY pac-
npenesieHu0 BHIGOpKH o6veMa n = 50:

x, 18,4 18,9 19,3 19,6
n, 5 10 2 15

Ykasaumne, Ilepefith k ycnoBuum BapuaHntam u;=10x;—195.

466. Hafith ucnpaBjieHHYI0 BHIGOPOUHYIO JHCIEpPCHIO MO
AaHHOMY pacnpefesieHHi0 BuGopkH n = 10:

x; 102 104 108
n, 2 3 5
Pemenne. [lepefinem K ycJoBHHM BapHanTam u;=x;— 104,
B uTOore moayuYuM pacnpejeneHue
uy —2 0 4
n; 2 35
Hafinem ncnpasneHHyio BH6OPOUHYIO AHCMEPCHIO YCJOBHEIX BapHaHT;

2 _ 2 n;uf—[z n,u,-]zln .

Su n—1

IoncraBdB B 9Ty ¢opMysy yc/OBHHE BapHaHTH, HX 9acTOTh H o6beM
BLGOPKH, MOJNYYHM §y= 6,93.

Bce nmepBoHayasbHBe BADHAHTH ObIJIH yMEHbIIEHH Ha OAHO H TO Xe
noc10sHHoe uncgao C =104, nostoMy AHCTNepCHR He H3MEHHJach, T. €.

HCKOMasi AHCTIEDCHA PaBHa AHCTIEDCHH YCJOBHHX BapHAHT: s = sy =6,93.

467. Ha#htu wucnpaBjaeHHYI0 BHOOPOUHYIO JHCHOEPCHIO
N0 AaHHOMY pachnpenesieHHI0 BuGOpKH o6beMa n = 100:
x; 1250 1275 1280 1300
n, 20 25 50 5
Yrxasanmne. IlepefiTH K ycJOBHHM BapHaHTaM u;=x;— 1275,
468. Haiitu ncnpaB/eHHYIO BHIGOPOYHYIO JAHCMEPCHIO IO
JaHHOMY pacnpejejieHHIO BbISODKH of6bema n=10:
x; 0,01 0,056 0,09
n; 2 3 5

Pemenune [an Toro 9robu H3bexaTb AeficTBHA ¢ ApoGsimH, ne-
pefineM K ycJOBHHM BapHaHTaM ;= 100x;. B uTore noayuum pacnpe-
AesneHHe

u; 1 5 9

n; 2 35
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HaftaeM ucnopabsesnyso BEHGOPOUHYIO AHCNEPCHIO YCAOBHHX BApHAHT

2 anuf—[_z nlu,]’/n )

n—1
Ioacrasus B STY QopPMyAy AaHHNE 3ajauH, NONYIHM
s3=10,844.

Hafiiex BCKOMYW HCNPaBJAEGHHYI0O AHCHEPCHIO MEPBOHAYANLHNX
BapHAHT:

52 =42 /1008 = 10,844/10 000 =~ 0,0085.

469. Halitu .ucnpan.neuuylo BLIGOPOYHYIO AMCHNEPCHIO MO
JIaHHOMY pacnpefie/leHHI0 BHGOpKH o6beMa n=20:

x 01 05 07 0,9
n, 6 12 1 1

Yxrasanne. [epefitR x ycnosubiM Bapuantam u;= 10x;.

470. Hafith ucnpaBjieHHYI0 BHIGOPOYHYIO AHCIEPCHIO MO
JAAHHOMY pacnpefiefieHuio BhGOpkH o6beMa n = 10:

x; 23,5 26,1 28,2 30,4
n, 2 3 4 1

Yxaszaune. [lepefitn K ycaopuniM BapHantaM u; = I0x; — 268,

§ 2. Meto MOMeNTOB

Metoa MOMEHTOB TOYEYHOR ONeHKH HEeHSBECTHHX NAPAMETPOB
8alAHHOTO pacnpefeseHssi COCTOHT B NPHPABHHBAHHH TEOPETHUECKHX
MOMEHTOB COOTBETCTBYIOUIHM SMNHPHYECKHM MOMEHTAM TOrO e MopsAKa.

Ecau pacnpenenesne onpefieisierci OAHHM NAaPaMETPOM, TO
AnA €ro OTHCKAHHSA HPHPSBHHBAIOT OMMH TEOPETHUECKHH MOMEHT ORHOMY
SMNHPHEYECKOMY MOMEHTY TOro xe nopaaka. Hanpumep, wmoxso npu-
PaBHATbL HAUANLHHA TeopeTHUYeCKHA MOMEHT NepBOro MOPSAKA HaYasb-

HOMY SMIHPHYECKOMY MOMEHTY MNepBOro Mopsiaka: vi==M;. YuxTnBag%,
910 vi =M (X) 1 M;=x,, noaysnm
M (X) =xp. (»)

MaremaTHueckoe OXHAaHHe saBasercs d¢yuxmuefi or HemapecTHOro na-
paMerpa 3ajaHHOrO pacnpenefieHHs, NOSTOMY, pelIHB ypaBHeHHe («)
OTHOCHTEJNILHO HEA3BECTHOrO MAPaMeTPa, TéM CaMuM NOJYYHM ero royes-
HYIO OIleHKY. )

Ecan pacnpeaenenne onpenensiercs AsyMsa nNapaMerpams, 10
NPHPABHHBAOT ABA TEOPETHUECKHX MOMEHTAa ABYM COOTBETCTBYIOMIHM S5M-
NHPHYECKHM MOMEHTaM TOro xe nopsaaxa. Hanpusep, MoxHO npapas-
HATL HauaabHHfl TeoperHuecknfi MOMEHT NEPBOro NOPSAKA HAYANLHOMY
SMOHPHUECKOMY MOMEHTY NepBOTO MNOPSAKAa H nentpaavenft Teoperu-

gecKHfl MOMEHT BTOPOTO NOPAAKA EHTPANAbHOMY SMIHPHYECKOMY MOMEHTY
BTOPOro NOPAAKA:

Vi =Ml' Ha =My,
163



Yuntuipas, 410 vi =M (X), My=xp, fa= D (X), my=Dy, umeen

{ M (X)=;B, (00)
D (X)=D,.
JleBHE 4acTH 9THX PaBEHCTB SABJAANTCH Q)yHKuHSlMH OT HEH3BeCTHhX

napaMeTpoB, TO3TOMY, PellHB CHCTeMy (**) OTHOCHTEeJIbHO HEH3BECTHHX
napaMeTpoB, TeM CaMbIM MOJYYHM HX TOYERHble OLEHKH.

PasymeeTct, &/ BbIYHCJEHHS BHGOpPOYHON cpenaHeR Xy H BHGO-
pouHofi aucnepcHH Dy Hano pacnojaraTh BHGOPKOA Xy, Xg, ..., Xp.

471. CayyailHas BesiHYHHa X pacnpejeseHa MO 3aKOHY
Ilyaccona
P, (x;)=MAxie=*/x,1,

rie m-—4UCJO HCMBITAaHHHA, NMPOH3BEefieHHBIX B OJAHOM OIHITE;
X;—4HCJO MOsABJEeHHH COGHTHS B i-M OMbITE.

HafiTH MeTogOoM MOMEHTOB NO BHLIGOPKE X,, X3 .-.» X,
TOYEYHYI0 OLEHKY HeH3BeCTHOro mnapamerpa A, OnpeneJsio-
mero pacnpepeJsieine IlyaccoHa.

Pewe R ne. Tpe6yercs OueHUTh OAHH NapameTp, [O3TOMYy JAOCTa-
TOYHO HMeThb OJIHO YpaBHEHHe OTHOCHTeJBbHO 3TOro mapamerpa. Ilpupas-
HfieM HayaJ/IbHbfl TeOpeTHYeCKHH MOMEHT MepBOro MOPsiflka vy Hauyalb-
HOMY SMIIHpPHUECKOMY MOMEHTy nepsoro nopsiaka Mj:

V1=M|.

IlpunsB Bo BHHMaHHe, u4TO vy =M (X), M;=1Xxgz, noiyuuM M (X)=x,.
Y9HTHBaR, 4TO MaTeMaTHUeCKOe OXHJAaHHe pacnpejeneHds [lyaccoHa
paBHO MapameTpy A 3TOro pacnpefiefieHHst (cm. 3anauy 207), oxkoOHua-
TeILHO HMeeM A =Xg.

Hrak, ToueuyHOW oueHkof mnapamerpa A pacnpejeneHns Ilyaccona
CAYXKHT BHOOPOUHAA CPeAHNA: A* =x,.

472. CayyaitHas BesnyHHa X (YHCJO CeMSIH COPHSIKOB B
npoGe 3epHa) pacnpeaeseHa no 3akoHy I[lyaccona. Huxke
NPHBEAEHO pacnpeje/ieHie ceMsiH COpHsAKOB B n = 1000 npo-
6ax 3epHa (B mepBOH CTPOKE YKa3aHO KOJINYeCTBO X; COp-
HAKOB B OJHOH mnpoGe; BO BTOPOH CTPOKEe yKa3aHa 4acToTa
n;—4ucao npob, COAepHKALUHX X; CEMAH COPHSKOB):

xx, 0 1 2 3 4 5 6
n;, 405 366 175 40 8 4 2

HaiitTh MeTOZOM MOMEHTOB TOYEYHYIO OLEHKY HeH3BecT-
Horo mapametpa pacnpepesieHus IlyaccoHa.

Y kasaHnue., HcriosbsoBaTh peluenHe 3apaun 471.

473. Cayuafinas BesHuuHa X (YHCJIO HeCTaHJapTHHIX
H3JeJHH B MapTHH H3JeJIMH) pacnpepeseHa no 3akory Ily-
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accoHa. Huxe npuBeneHo pacnpenejieHne HeCTaHAApTHHIX
Hageauit B n =200 naptHAXx (B nepBoH CTpPOKe YyKa3aHO
KOJIHYeCTBO X; HECTaHNapTHbIX H3JeJHH B OJHOH mNapTHH;
BO BTOPOH CTPOKe YyKa3aHa 4acToTa n;—4McJjJo NapTHH,
coJepKallHX X; HeCTaHJapTHLIX H3JeJHM):

xx 0 1 2 3 4
n, 132 43 20 3 2

HaiiTH MeTonOM MOMEHTOB TOYEUYHYIO OLEHKY HeH3BecT-
Horo mapamerpa A pacnpexpeienus Ilyaccona.
474. HaitTy MeTOJOM MOMEHTOB NO BLIGOPKE X;, Xy ...,
X, TOYEYHYIO OUEHKY napamerpa p GHHOMHAJbLHOro pacmnpe-
JeJIeHH A
P, (x) =Cmp™ (1—p)™==,

re X;— 49UCJO MNOsABJEHHH CcoOHTHA B i-M onmite (i=1, 2,
..., N), Mm—KOJHYECTBO HCMHITAHHA B OLHOM OIMHITE.

Y kaszaHue. [IpupaBHATE HauaJbHLIA TeOpeTHYEeCKHH MOMEHT nep-
BOTO MOPAAKA HAYAJLHOMY 3SMNHPHYECKOMY MOMEHTY MepBoro Mopsaxa.

475. CayuyaliHas BeaHYHHa X (YHCNO MNOsBJEHUH COOHI-
THA A B m He3aBHUCHMbIX HCNBITaHHSX) NMoAYHHeHa GHHOMH-
aJlbHOMY 3aKOHY paclnpejesleHHsi ¢ HEH3BEeCTHBIM NapaMer-
pom p. Huxke mnpuBegeHO 3SMNHPHYECKOe pacnpeneseHHe
yycsa NosBJAeHHH coOGbiTHA B 10 onbiTax Mo 5 HCMbLITaHUH
B KaXJaOM (B nepBOH CTPOKE YKa3aHO YHCJO X; NMOSIBJEHHH
co6HTHA A B OJHOM OMNbITE; BO BTOPOH CTPOKE YKa3aHa
4acToOTa n;— KOJHYECTBO OMNBLITOB, B KOTOPBLIX Ha6Jonanoch
Xx; nosBJeHHH coOuitus A):

x; 01 2 3 4

n, 5 2 1 1 1
HaiiTH MeTogoM MOMEHTOB TOYEYHYIO OLIeHKY MapameTpa p
GHHOMHAJILHOTO paclpeeseHHUs.

¥ kaszaHue. HcnoabzoBath pelienue sanauu 474.

476. Ha#itH MeTonOM MOMEHTOB No BHIGOpKE X;, X,, ...,
X, TOUEYHYIO OLIEHKY HEeHW3BEeCTHOro napaMeTpa A MNoOKa3a-
TEJIbHOTO pacnpeaeyeHHs, MJAOTHOCTb KOToporo f(x)=Ae~2*
(x=0).

477. CnyuaiiHasi BeadunHa X (BpeMsi paGoThl 3jIeMEHTa)
HMeeT MOKa3aTesibHOe pacnpezesieHHe f(x)=»Ae-** (x>=0).
Huxe npuBeneHo 3MIHpHYECKOe pacnpenesieHHe CpenHero
BpeMeHH pa6oTbl n == 200 3/JeMeHTOB (B nmepBOH CTpOKe MpH-
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BRJICHO cpefHee BpeMms X; paGoTH SJIEMEHTa B 4acax; BO BTO-
pofi CTpOKe yKa3aHa 4acToTa f1;— KOJHYCCTBO 3JIEMEHTOB,
NnpopaGoTaBMIEX B CpefHEM X; 4acOB):

x, 25 7.5 12,5 17,5 22,5 27,5
n, 133 45 15 4 2 1

Hafitu MeTooM MOMEHTOB TOUETUHYI0O OMEHKY HEeH3BecT-
HOTO MapaMeTpa MOKa3aTeNIbLHOTO pacnpenesieHHs .

Y xasanne. Hcnoaw3osats pemenne safaun 476.

478. HafiTh MeTOfOM MOMEHTOB TOY€YHYIO OLEHKY Mmapa-
MeTpa p (BepOSITHOCTH) TreOMETPHYECKOro pacnpefesieHHs
P(X=x)=(1—p)i-1-p, rae x;—4HCJO HCNHTAHHH, MNpoO-
H3BEJICHHHX /0 NOSIBJAEHHS COOHTHS; pP— BEPOATHOCTH [MO-
fIBJIeHHS] COOHTHS B OAHOM HCMBITAHHH.

Ykasanue. [Ippuate Bo BHHMaHHe, 9T0 M (X)=1/p (cM. 3a-
Ragy 222).

479. HafiTh MeTOsOM MOMEHTOB OI€HKY MNapaMerpa p
reoMerpHdeckoro pacnpegejennss P (X =x;)=(1—p)*i-1.p,
€CJIH B 4eThipeX ONbTaX COONTHE MOSIBHAOCH COOTBETCTBEHHO
nocJjie ABYX, 4eThipex, ILeCTH H BOCbMH HCNLITAHHHA.

480. Hafitu MeToOM MOMEHTOB MO BHOOPKE X, X, ...,
X, TouedHnle OLEHKH HEH3BeCTHHX MapameTpoB a u f rawm-
ua-pacnpeneneﬂus, IJIOTHOCTb KOTOPOro

F) =g gn e @>—1, 8>0, x>0).

Pemenne. IiIA OTHCK3aHHA ABYX HEH3BECTHHX NapamMeTpoB He-
006XOAHMO HMETH /iBa YPaBHeHHs; TPHPaBHSIeM HaA9aJAbHHIA TeopeTHUECKHH
MOMEHT MepBOro NOPAAKA Vi HAYAJPHOMY 3MINHPHYECKOMY MOMEHTY mep-
BOro nopsiaxa M; H neHrpajabHHili TeopernsecKufi MOMEHT BTOPOro mo-
PANKA g HEATPANLHOMY SMIHPHUECKOMY MOMEHTY BTOPOro NMOPSAKA Ma;

=M, puy=m,.

YaurniBas, 410 vy =M (X), My=1x,, pa=D(X), my= Dy, HMeeM
{ M (X) =;ln (‘)
D (X) =Ds.

MaTenaTHueCcKOe OXHAAHHME H AHCNEPCHS raMMa-pacn ne;iemm co-
orBercTBedHo paBHd M (X)=(x4-1)B, D (X)=(x-4-1)P* (cm. 3ana-
qy 302), nosromy (*) MOXHO 3anHCaTh B BHAE

{ (a+4-1)p= xl'
(a+1) p* =Dy,

Pemnas 31y CBCTEMY, OKOHUaTeABHO TOJYYHM WHCKOMBIE TOUEUHLIE

OLEHKM HEeH3BeCTHHIX DapaMeTpoB: a®=(%y)3}/Dy—1, §*=D,/x,.

166



481. Cnyuaiinas BennuuHa X (ypoBeHb BOIBI B peKe IO
CpaBHEHHIO C HOMHHAJIOM) NOJAYHHEHAa raMMa-pacrpejeJ/ieHuio,
IVIOTHOCTE KOTOpPOrO OIpejessieTcsl napameTpaMH o H
((Z > '—'11 l?) > 0): 1

— a,.a—-x/B )
f(X) ﬂ““l‘(a-{—l)x € (Y 0)
Huxe npuBeneHo pacnpenesieHHe CpefHEro ypoBHS BOAbI MO
JaHHBIM n =45 naBOAKOB (B NepBOH CTpPOKe YKasaH cpen-
HHH ypoBeHb BOAbI X; (CM); BO BTOpPOH CTpOKe MNpHBEIEeHa
4acToTa n;— KOJHYECTBO MaBOJKOB CO CpEIHHM YpOBHEM

BOABI X;):
x; 37,5 62,5 87,5 112,6 137,56 162,5 187,56 250 350
n; 1 3 6 7 7 5 4 8 4

i

Haiitu METOJOM MOMEHTOB TOUYE€YHbLIE OLEHKH HECH3BECTHbIX
napamMeTpoB @ H ﬂ paccMaTpHBaeMoOro raMMa-pacipelesjieHHna.

Pemenune. HcrnonbayemM TodeyHble OLEHKH IMapaMeTpoB TraMma-
pacnpezesienus (cM. 3agauy 480):

a* =(xg)?/Dg—1, P*=Dg/xp. *)

[Te sapaHHOMY pacrnipelesieHHIO JerKo HaijeM BLIGOPOUYHYIO CPeLHIOI

H BHIGOPOYHYIO AHCTIepcHIO: Xy =166, Dy =06782,

[MoacTaBHB 3TH uHcaa B Qopmyan (*), OKOHYATENBHO NOJYYHM
HCKOMBbleé TOYeYHBle OIleHKH HEH3BeCTHhIX NapaMeTPOB PaccMaTPHBAEMOro
raMma-pacnpejesenus: a*=3,06, f*=40,86.

482. Y CTpOACTBO COCTOMT H3 3JIEMEHTOB, Bpems G6e30T-
Ka3HoOH paboThl KOTOPHIX NOAYHHEHO raMMa-pacrpejelieHHIo.
HcnbiTanus naATH 3J€MEHTOB JAJH cJjelyioilliie HapaGOTKH
(Bpemsa paGoThl 3/1€eMeHTa B yacax 10 oTKasa): 50, 75, 125, 250,
300. HafitTu MeTOIOM MOMEHTOB TOYeYHble OLEHKH HEH3BECT-
HbIX MapaMeTpoB & 4 [, KOTOpPHIMH oNpejesieTcs ramma-
pacnpejeJsieHHe.

Y kKkaszaunue. Hcnoabsosath peinenne 3aaaud 480. ¥Yyectb, uTO

06beM BbIGOPKH n =5 MaJj, nostomy B GopMyJsiax IR BBbIYHCJIEHHS Na-
paMeTpoB & H  BMecTO BLIGOPOYHOR AHCNIEPCHH TOJCTABUTbL HCNpPaBJEH-

HYIO AHcnepcHio s?=Zn; (x;—xp)%/(n—1).

483. HaiiTH MeTOIOM MOMEHTOB IO BHIGOPKE X;, X,, ...,
X, TOYEUHbIE OLHEHKH HEH3BECTHHIX NapaMeTpOB @ H G HOp-
MaJ/IbHOTO pacnpeneneﬂnﬂ, MJIOTHOCTL KOTOPOTO

f=grse

Ykasanue. [lpupaBHATL HayaJbHbLIH TEOPETHUYECKHA MOMEHT
NEepBOro MNopsiika H UEHTPaJbHbhfi TeOpPeTHUeCKHH MOMEHT BTOPOro mno-
pAlKa COOTBETCTBYIORIHM SMIIHPHYECKHM MOMEHTaM.

—(x-a)*/(20?)

167



484. Cnyuaiinasa BesuuHHa X (OTKJOHEHHE KOHTPOJIHpYe-
MOro pasMepa H3JeJHsi OT HOMHHAJIa) MOAYHHEHA HOpMaJib-
HOMY SaKOHY pachnpejesieHHsl ¢ HEeH3BECTHbIMH NapaMeTpaMH
a ¥ o. Huxe npuBeneHo 3MNHpHYECKOE pacnpezesieHue OT-
KJOHEHHN1 OT HOMHHaJia n =200 u3gesuit (B nepBo# CTpoKe
yKa3aHO OTKJOHeHHe x; (MM); BO BTOPOH CTpPOKe NpHBEAEHA
4acToTa n;— KOJHYeCTBO H3JeJHH, HMEIOIHX OTKJIOHEHHE X;):

x 03 05 07 09 1,1 1,3 1,6 1,7 1,9 2,2 23
n, 6 9 26 256 30 26 21 24 20 8 5

HaiitTH MeTOOOM MOMEHTOB TOYe€YHEIE OII€HKH HEH3BECTHBIX
napamMeTpoB ¢ U ¢ HOPMAJbHOI'O pacnpeneJeHHs.

Y kasanne. Hcnonr3oBate 3anauy 483.

485. HalTH MeTOAOM MOMEHTOB MO BHOOpPKE X,, X5 ...,
X, TOUeuHhle OUEHKH MapaMeTpoB a H b paBHOMEpHOro pac-
npeaeneHns, MJOTHOCTh Kotoporo f(x)=1/(b—a) (b > a).

Y kasauue. HenoabsoBaTh pewteHus 3agau 313, 315.

486. Cnyuafinas BeaHunHa X (owHOKa H3MepeHHS AaJib-
HOCTH paJHOJa/ibHOMEPOM) MNOJAYHHEHAa PaBHOMEPHOMY 3a-
KOHY pacnpejie/leHHsl C HeH3BeCTHhIMH MapameTpaMH a H b.
Huxe npuBesmeHo sMnupHYecKoe pachnpejesieHue cpeliHei
OWH6KH n =200 u3MepeHH# [gaabHOCTH (B nepBoH CTpoke
yKa3aHa cpeiHsis OIIHOKa Xx;; BO BTOPOH CTpPOKe YyKa3aHa
4acToTa n;— KOJIMYEeCTBO H3MepeHHH, HMEIOUWHX CpeaHIo
OINHOKY X;):

xx 3 57 9 11 13 15 17 19 21
n, 21 16 1526 22 14 21 22 18 25

Ha#iTH MeToqOM MOMEHTOB TOYeYHbLIE OLEHKH HEH3BeCTHBIX
napamMeTpoB @ U b paBHOMEPHOro pacnpejejieHHS.

Y ka3aHHue. Hcnosb3osBats 3anauy 485.

487. Ha#iitn MeTonoM MOMEHTOB MO BuiGOpKe x,, X,, ...,
X, TOYEYHble OIEHKH HEHW3BeCTHbIX NapaMeTpoB A, H A,
«1BOHHOro pacnpegneneHus» Ilyaccona
ia—h Xia—As
1 Afie™h 1 Afe
P (X = x") =" 1 2

2 x;! 27 x;b !

TA€ X;—4YHCJIO MOsIBJIEHHH COOGLITHS B 7; HCOBITAHHAX A; H
A,— NONOXKHTENbHBIE YHCJ/A, NpHYEM A, > A,.

Pewenue. Ecau cayuaiinasm BeJHUHHA Z pacnpeiesieHa NO 3aKOHY
IlyaccoHa ¢ nmapameTpoM A, TO ee HauyaJbHble TeOPeTHYECKHE MOMEHTH

168



g;};)BOFO H BTOpOro ImnopsafiKka COOTBETCTBEHHO paBHH (CM. 3aA3a4H 207
V= M (Z) =A
Vo =M (Z2) = A4 AZ.

Hafinem HauasbHule TeOPETHlleEZKHe MOMEHTHI NepBOro H BTOPOro
nopaaka paCCManHBaeMOH CJIy'-laHHOH BEJIHYHHBI X YUYNUTBIBaR COOTHO-

weHusn (*):
vi=M (X)=11/2+4 hg/2= (A1 19)/2,
ve=M (X?)=(1/2) A+ M) + (1/2) (A3 + A3) =va+ (A1 4 23)/2-

Orciona

)

{ At Ag=2v,,

2

AI+A~§=2V2—2V1.

PeuluB 3Ty CHCTeMy OTHOCHTENbHO HEeH3BECTHHIX MApaMeTpOB, NPHHAB
BO BHUMaHHe, 4MTO Ag > A,, MOJYyYHM:

2 2
Ayl =V1—VV2—V1—'V1, Az:\’l—*— V'Vz—vl——vl.

488. CayuaiiHan BesnuynHa X pacnpegesieHa NO «XBOH-
HoMmy» 3akoHy Ilyaccona:
] ne-—k. 1 Axia— A

P(X-—x)-——- +—-—z—;i!—'.

Huxe npuBeaeno amnnpnqecxoe pacnpejesyieHHe 4Hcsa
nosiBjieHu coObITHA B n =327 HcNObLITAHHAX (B nNepBOH
CTPOKE YKa3aHO YHCJO X; MOABJEHHH COGLITHA; BO BTOpOH
CTPOKe IMpHBejeHa YacToTa n;— KOJHYEeCTBO HCILITaHHHA,
B KOTOPBIX NOSIBHJOCH X; COOBITHH):

x-012345678910
n28478167532413832 1

HaiiTh MeTonOM MOMEHTOB TOYEYHBIE OUEHKH HEH3BECT-
HbIX MapameTpoB A, H A, «aBoHHOro pacnpenesnenus» Ily-
accoHa.

Y ka3aHnue. HcrnoassoBath pemleHne 3aanayn 487. BuiuucjanTb o
Bbl60pl(e HayaJibHble 3SMITHDHUYECKHE MOMEHTHI nepBoro H BTOPOro no-

PAAKOB:
Mi= B nix)In, My= (2 nixi)/n.

§ 3. Metop HanbGonswero npasaononobus

MeToa HaHGOMbIEro NPaBAONOAOGHS TOYEUHOH OLEHKH HEH3BECTHBIX
napaMeTpoOB 3aJlAaHHOTO pacnpefie/ieHHs CBOAHTCA K OTbICKAHHIO MAaKCH-
MyMa GYHKUHH OLHOrO HJH HeCKOJbKHX OLleHHBAa€MblX MapaMeTpoB.

A. JuckpeTHule cnyuafinnie seawuunnl. [Tyctb X —auckperHas cay-
qafiHas BeJHUHHAa, KOTOpas B pe3yabTaTe 71 ONBITOB NPHHAJA BO3MOMX-~
Hble 3HavYeHHA Xj, X3, ..., X,. JlomycTHM, uTO BHI 3aKOHa pacnpeje-
JeHHs BelHYHHM X 3ajaH, HO HeH3BecTeH mnapameTp 6, KOTOpBHIM omn-
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pelleifieTCA 3ITOY 3aKOH; TpefyeTca HafTH €ro TOYEYHYIO OLEHKY
or=0* (xl, X3y ooy x,,)‘.

O6o3HauyM BEpPOsiTHOCTL TOrO, YTO B De3yJbTaTe HCNLITAHHA BeJH-
yHHa X TpiHMeT 3HaucHHe x; uyepe3 p (x;; O).

dynryued npasdonodobus Auckpemnod 'cayvaiinod eeaudunst X
Ha3HBawOT QYHKIUHIO aprymeHta ©:

L(xy, Xg, +.., g3 ©)=p(x1; ©)-p(x3; 6)...P (x5; ).

Oyenkoi nauboavute2o npasdonodobus napamempa © HasbiBalOT
TaKoe ero 3HaueHHe ©*, nNpH KOTOpPOM ¢GyHKLHS TNPaBAONOAOOHA I10CTH-
raetr MakcHMyMa.

OyHkuuH L H InL JOCTHralT MaKCHMyMa fpH OAHOM H TOM XKe
3HayeHHH O, NOITOMY BMECTO OTHICKAHHA MakcHMyMa QYHKuHH L HmyT,
4yTo yJoGHee, MakKCHMYM GyHKUHH 1n L.

Jozapugmuuecxoii pyrnryued npasdonodobus Ha3mBaloT GyHKUHIO InL.

Touky MakcuMyma QyHkuuM In L aprymenta © MOXHO HCKaTb, Ha-

npuMep, Tak:
dinL

de '

2, TlpHpaBHATD NPOH3BOAHYIO HYJI0 H HafTH KPHTHUECKYIO TOYKY
©*— KopeHb MNOJYYEHHOr0 ypaBHeHHRt (ero Ha3WBAKT YPAEHEHUEM
npasdonodobus).

1. Ha#itH npoH3BOAHYIO

d?Iln ©
de?
npH © =0* oTpHUaTesbHA, TO O* —TOouKa MaKCHMYyMa.

HafizenHyio Touky MaxkcuMyMmMa ©* npHHHMAalOT B KauecTBe OUEHKH
HaHGoJIpIIETO NPaBAOCNOROGHA NapameTpa ©.

B. Henpepniehme cayuafinne seanunam. Ilycte X — HenpepniBHasi
cayyafiHas BeTHYHHa, KOTOpas B pe3dyJabTaTe n HCNHTAaHHA NpHHAJA
3HaYyeHHA Xy, X3, ..., X, JONYCTHM, 4TO BHI TJIOTHOCTH pacnpegeje-
HHA — QYHKUHH f (x)—3aJaH, HO HEH3BeCTeH napametp 6, KOTOpHM on-
penesasieTcst sTa QYHKIHA.

bynxyueii npasdonodobus Henpeptisrod cayuatinod eeauyurnve X
Ha3HBAOT QYHKUHIO apryMeHTa ©:

L(xl) X2y coey Xp e)=f(xl; e)'f(xZ; e)' . 'f(xll; e)'

Ouelky HaHGOJbIIEro NPaBAONOAOOGHA HEH3BECTHOTO mnapameTpa
pacrnpelleieHHsl HenpephIBHOA CAy4YaflHOX BeJHYHHH HINYT TaK JKe, KakK
B cJyyae RHCKpeTHON cay4yaWHOH BeNHUHHEL

Ecan nnotHocts pacnpenesnienusi f(x) HenpepsiBHOA cayuafinoft
BeJIHUHHH ompejiesiseTcl ABYMsA HEH3BeCTHRIMH MapaMeTpaMH ©; n 6y,
10 QYHKUHMA NPaBAONOAOGHA eCTb (PYHKUHA ABYX HE3aBHCHMbIX apTyMeH-
ToB 6, H O,

L=f(x,; 6y, ez?'f (x2; 81, 83)...f (x5 B8y, 6,).

Hanee HaxoAiT JorapHpMHueckyio GYHKUHIO OpPaBAONOAOGHN H Aas
OTHICKaHHst €¢ MaKCHMYMa COCTaBJIIIOT H PELIalOT CHCTEMY

3. HafiTh BTOPYIO NPOH3BOANYIO ; €CJIH BTOpast NPOH3BOAHAA

dlnL
96,
dlnL
38, —

489. Hafitn MetoxoM HauGosbuiero mnpasaonojo6usi To-
Ye4yHYyI0O OUEHKY HEeH3BeCTHOro napaMerpa p (BepOSATHOCTH
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NOsIBJIEHHSI COOMTHS B OJHOM HCMNBLITAHHH) OHHOMHAJBHOTO
pacnpeneneHusn:

P, (x))=Cip* (1—py*~=,
rae x;—49JHucJjo nogm.neuuﬁ COOHITHS B i-M ONbiTe, /M—KOJH-
9€CTBO HCHOBITAHHH B OAHOM OIbITE, Nn—9HCJIO OIMNLITOB.
Peme nue. CocTasHM (PYHKIHIO NPasioONOfOGHS:
L=p (x1; ©)-p(x2; ©)...p(xn 6).

Yuntupas, 910 @ =p u P (X =x;)=C}ip* (1—p)™~*, nonyaum

L= [c;:pxl (l '—p)m‘x|] . IC;"px, (l __p)m—x,]' . '[cfnnpx"(l _p)m_x"]’
HJIH
L=(C;:C:: cee Cfnn) _pxx +x,+...+xn_(l _p)nm-(xl-;-x,.;."_.,.xn).

HanumeM sorapudMuuecKyio QPyHKIHIO NPaBAONOo6HS:
InL= In[C;;C;,' - Cﬁ,"]—i— (2 x;) In p4- (nm—Zx,-) In (1 —p).
HafizeM nepsyio NpoH3BoaHyIO N0 p:

dinL Z: X; 1
== —(nm— ) x)) =5
[NpupaBHAB MePBYIO NPOH3BOAHYIO HYJIO H PEIIHB NOJyYeHHOEe ypaB-
HE€HHe, NOJIYYHM KpHTqucxylo TO"KY
p=(Xx:)/(nm).

HafineM BTOpPY0 NMPOH3BOAHYIO NO p:

dinL _ 2x  nm—x

2 —  p2 T (I—pt
Jlerko yGeantbcsi, uto npu p=( Z:x,-)/(nm) BTOpPasi MNPOH3BOAHAaA
OTPHUAaTesIbHa; CJIEAOBAaTeJNbHO, 3Ta TOUKA €CTb TOYKAa MAKCHMyMa H ee

HaA0 NpHHATH B KauecTBe OLEHKH Hau6oJbHIero npasnononodml HEH3-~
BecTHOI! BEPOATHOCTH p GHHOMHANbBHOTO pacnpeaesieHHnA:

p* =(X %)/ (nm).

OuepHiHO, 4YTO ecJH X; MNOABJEHHA COGHLITHA HaGaMoOAaNoCh B ny

onuitax, TO
p* = (X nix;) (nm).

490. Chyuafinas BesHuyMHa X (YHCJIO MOSBJEHHH COOGH-
THA A B /m HE3aBHCHMHX HCMHITAHHAX) NOXYHHEHa GHHO-
MHaJbHOMY 3aKOHY pacnpefeleHHsl ¢ HEH3BECTHHIM Mapa-
Metpom p. Huxe npuBeseHO sMNHpHYECKOE pacmpeaeneHHe
ypcsaa nosBJeHHH cobuitHs A B 1000 ucnbiTaHud (B mep-
BOH CTPOKe YKa3aHO YHCJIO X; NMOSIBJEHHH COOHITHA B ORHOM
onnite U3 m=10 HcnbITaHH#Hi, BO BTOPOR CTpOKe NMpHBEAEHA
4yacToTa n;—YHCJO ONBITOB, B KOTOPHIX Hab/104aJjoCh X,
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nosBjieHu#t cobuTHa A):

x01 2 3 45 67
n; 2310222 20125

Hafitu ™MetomoM HaHGoJblIero NpaBAONOJAO6GHS TOUEUHYIO
OllEHKY HEH3BEeCTHOro napametrpa p GUHOMHAJbHOro pacnpe-
JeNIeHHs. '

Y kaszauue. Hcnoansosarb 3anauy 489.

491. Cnyua#inas BeaudyHHa X (4HCJO mosiBjieHHH COOHI-
THA A B m He3aBHCHMBIX HCNLITAaHHSX) NMOAYHHEHA 3aKOHY
pacnpegenenusa IlyaccoHa ¢ HeH3BECTHLIM NapaMeTpoM A:

Pm (X =x,-) =l.xf-e'7‘/x,-!,
rje m-—4ucjo HCNOBITAHHA B OJHOM OMbITE, X;—YHCJO IO-
fIBJIeHU# coOuTHA B i-M omhite (i=1, 2, ..., n).

Ha#tn meropoM HauGoJsbiliero npaBAOnofo6Hs MO BHI-
6opxe Xyy Xgy - . +y X; TOUECUHYIO OLI€EHKY HEH3BECTHOro napa-
MeTpa A pacnpeneseHusi Ilyaccona.

492. ChyuafiHas BesHYHHa X (YHCJIO MOBpPEXAEHHHIX
CTEKJIAHHBLIX H3JeJMH B OJHOM KOHTeiiHepe) pacmpenesieHa
‘no 3akoHy IlyaccoHa c HeusBecTHbIM mapametrpoM A. Huxe
NpHBEAEHO 3MIUPHUECKOE pacnpefelieHHe uYHuCJIa MNOBpEX-
JeHHblX H3jeauii B 500 koHTeliHepax (B mnepBOil cTpoke
yKa3aHO KOJIMUECTBO X; MNOBPEXAECHHBHIX H3JEeJNHH B OAHOM
KOHTeliHepe, BO BTOpPOH CTpOKe INpHBEAEHA 4YacToTa n; —
YUCJO KOHTeHHepOB, COAEpXKAIHX Xx; MOBpPEXKAEHHBIX H3Je-
JIHi):

x 0 1 2 3 4567
n; 199 169 87 31 9 31 1

Hafitu merosoM HauGoJbuiero npaBIONGROGHS TOYEUHYIO
OLIEHKY HEH3BeCTHOro mnapamerpa A pacnpegnesenus Ilyac-
COHa.

Y kasaunwne. Hcnoabsopars sagauy 491.
493. Haiitu MetogoM HauGoJblIEro NMpaBAONOAOGHS MO
BLIOOpKE X,, X,, ..., X, TOUYEYHYIO OLIEHKY HEH3BECTHOTO

napaMeTpa A [OKas3aTeJbHOro pacnpejesieHusi, MJOTHOCTb
KoToporo f(x)=Ae-** (x> 0).

Pemen ne. CocraBHM yHKUHIO NnpaBaonofoGHA
L=} (x1; 8)-f (x3: ©) ... [ (xn; 8),
Y4HTHBaA, yTo 8 =A H, caenoBaTebHO, f (x; ©) =/ (x; A) =Ae~**:
L=(Ae=21) . (Ae=M1) .., (he=P*n) =l,"-e_7~'2 i
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Hafinem sorapudmuueckyio ¢pyHKuHIO npaBRonogobuss
InL=nlInA—21 2 x;.
HafigeM nepsyio NpoH3BOAHYIO TIO A:

dlnL —n/h— le

3anuiem YPpaBHEHHE npaanononoﬁnﬂ AJI 4ero npupasHAeM nepsylo

NPOH3BOAHYIO HYJIO: n/l——-z x;=0. Halinem KpHTHYeCKYyl0 TOUKY, AJAA
4Yero pelHM foJyueHHoe ypaBHeHne OTHOCHTE@JIbHO A:

=-————= l/; .
Xx)m "
Hafizem BTOpPyt NPOH3BOAHYIO MO Al
d?inL 2
da2 —(—' n)/l' .

Jlerko BHAETb, 4TO NPH A = 1/x, BTOpasAs NPOH3IBOAHAS OTPHUATEJIbHA;
C/lelOBaTeJIbHO, 3Ta TOYKE, €CTb TOYKA MAKCHMyMa H, 3HaYHT, B Kave-
CTBe OueHKH HanboJblWlero npasaONOAOGHA HANO NPHHATb BEJHGHHY,

o6paTHyl0 BHGOPOUHON cpenueii: A®=1/x,.

494. Cnyuaiinas BeauunHa X (BpeMs 6e30TKa3HOH paGOTH
3JleMeHTa) UMeeT NMoKa3aTeNbHOe pacnpeneneHue f(x)=~Aie-**
(x=0). Huxe npuBeneHo sMmnupHYeckoe paclnpeneseHue
cpeaHero BpeMeHu pa6otel 1000 snemMeHTOB (B mepBo# cTpoKe
yKa3aHO cpejHee BpeMsi x; 06e30TKa3HO# paGoThl ORHOrO
/eMeHTa B 4acax; BO BTOpOH CTPOKE YyKas3aHa 4acToTa
n;— KOJHYECTBO 3J/IEMEHTOB, NpOpaGoTaBIIHX B CpEeIHeM X;
4acoB):

x; 5 15 25 35 45 55 65

n; 365 245 150 100 70 45 25

Ha#itTu MeTonoM HauGoJsblLIero npaBAOMNOJOGHS TOYEHHYIO
OllEHKY HEeH3BeCTHOro mapaMeTrpa A MOKa3aTeJbHOro pac-
npejieneHus.

Y kasanue. HcnonbsosaTh 3agauy 493.

495. Haiith MetoaoM Hau6GoJsblUero NMpaBAONOAOGHA IO
BLIGOpKE X, X,, « + ., X, TOYEYHYIO OLEHKY napamMerpa f§ ramma-
pacnpeje/nenHs (IapaMeTp a H3BeCTeH), MVIOTHOCTb KOTOPOro

—_ 1 x/B P
[ (x) B“""l‘(a+l)xae (e>—1,8>0, x=0).

496. YcTpOHCTBO COCTOHT H3 3J€MEeHTOB, BpeMs G6e30T-
Ka3HoH paboThl KOTOPHIX NMOXYHHEHO raMMa-paclnpenesieHuio.
HcnbiTaHns MATH 3J€MEHTOB JaJiu CcJedyloliue HapaboTku
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(Bpemsn paGoTH 3JieMeHTa B Yacax Ao orkasa): 50, 75, 125,
250, 300. Hafithn meroloM HaHGOJBIIEro MNpaBAONOL00HSA
TOYEUHYIO OUEHKY OJHOrOo HeH3BeCTHOTO mapamerpa f raMma-
pacnpezesieHHsi, e€cJM BTOpPOR mapamMeTp 3ITOro pacmpesnesie-
Hug a=1,12,

Y kasanue. Hcnoabsosars 3anasy 495.

497. Hafitu MetomoM HanGoOAbLIEro NpasBAONOACOHA MO
BHIGOpKe X, X, ..., X, TOYEYHYI0 OHEHKY MapaMerpa p
reoMeTpPHYECKOro pacrpelesieHHs:

P(X=x)=(1—p)i "p,

rAe X;— 4YHCJO HCMBITAHUHA, NPOH3BeJeHHHX N0 MOSBJEHHSA
COGHITHSI; p— BEpPOSITHOCTb MNOSBNAEHHSA COOLITHS B OJHOM
HCTIIBITaHHH.

498. HaiitH MetonoM HaHGOJbILIEro NMPaBAONOAOGHA MO
BLIGOpKE Xx,, X4 ..., X, TOUEUHYIO OLEHKY mnapamerpa a
(napameTp © n3BecTeH) pacnpenejeHnsa Kosnreiina, nJjor-
HOCTB KOTOPOTO

— &) o (g-arizon
f(x) Ve g(x)-a ,

rae g(x)—andpepenunpyemas PyHKuus.

499. Hafitu meromoM HauGoJbllero mnpasaonoaoGus o
BuiGOpKe X,, Xg, ..., X, TOUEYHYIO OLEHKY NapaMeTpa ©
(napaMerp a wu3BecTeH) pacnpepneseHuss Ksnteitna (cM.
3anauy 498).

500. Hafitn MeTogpoM HauGoJsbluero mnpasaonosoGus no
BHIGOpKEe X,, X3 ..., X, TOUCYHLIC OUEHKH MapaMeTpPoB a H
O HOPMaJIbHOTO pacnpefesieHHsi, NMJIOTHOCTb KOTOPOro

1
X)) =
T =23z
Yxasanne. CoCTaBHTb H PeUIHTb CHCTEMY

dlnL_, alnL_
da ' odo

e~ (x-a)%/(20%)

0.

§ 4. MinTepBanbHbie OUEHKM

Humepeassrod wHa3HBAIOT OLEHKYy, KOTOpasi oOnNpefensieTcsi ABYyMs
YHCJIAMH — KOHIIAMH HHTepBaJia, NOKPHBAIOUIETO OLICH HBAEMHA Mapamerp.

Hosepumenstoim Ha3HBAIOT HHTEPBAJ, KOTOPHII C 3aaHHOR HajeX-
HOCTBIO Yy MOKPHIBaeT 3alaHHHI napamerp.

1. Humepearvrod oyerKol (C NHAOEIKHOCMBIO ¥) MAMEMAMULECKO20
0XCUOGHUR O HOPMAABHO PACNPEeNEHNO20 KOAULeCMBeHHo20 npuinaxa X

no BLIGOPOYHOR cpeAMeli Xy NPH H3BEeCTHOM CPeAHEM KBafj-
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PATHYECKOM OTKNOHEHHH O reHepasbHON COBOKYMHOCTH CJy-
®HT JOBepUTeJibHbLII HHTEepBan

Xp—t o/ V) <a<x+t(o/Vh),

rne f (o/ Vﬁ):ﬁ—-'roquocrb OUeHKH, n—o6LeM BLIGOpPKH, ! —3Haue-
HHe aprymeHTa ¢yuxunn Jlannaca @ (7) (cM. npHJAOKeHHe 2), MPH KOTO-
poM O ({)=%/2; npHn Hen3BecTHOM G (H o6beMe BHIGODKH 7 < 30)

xg—ly(s/VR)<a<xg+ty(s/Vn),
rae § ~—&HCTpaBJ/IEHHOE» BblGOpO'lHoe cpeniHe€e KBaJApaTHYeCKOe OTKJIOHEe-

HHe, {  HaxoAAT Mo TabJ xue NMPHJIOKEHHS 3 1O 3ajaHHBIM n H .

2. Humepeaarsvrod oyenxkod (¢ Halexcnocmew ) cpedrezo xeadpa-
Mu«ecKko20 OMKAOHEHUA T HOPMAALHO PACNPeOeNeHHO20 KOAUUECIMEEHHO20
npusnaka X TNO «HCNPaBJIEeHHOMY» BHIGOPOYHOMY CpeflHEMY KBaIpaTH-
YeCKOMY OTKJIOHEHHIO S CJIYKHT JOBEPHTeNbHbI HHTepBas

s(l—q) <o <s(l14+9) (npu g < 1),
O<o<s(l+4q) (npu g> 1),
rae g HaXoAAT mo TaGjHie MPHJAOKEHHA 4 10 3aJaHHBIM 71 H ¥y

3. Humepeaabrod oyenxod (¢ Hade X HOCMbIO Y) HeussecmHol geposm-
Hocmu p GuHOMUAAbHO20 pacnpedeseHus TIO OTHOCHTENbHOR dYacToTe w
CJYXHT ROBEpHTeNbHbIi WHTepPBas (C NPHOIHMKEHHBIMH KOHUAMH Py H pg)

Py < p <Py

__n 2 w(l —w) t\?2

pl-—tT—‘-—_fl [wz -..}_2_,1.——[ ‘/__,.I___I_(E) ]’
12 T— 1 \2

Pa=7r [w R 1/‘”—"34(5;) ]

rae n—ofliee YHCJAO HCMbITAHHNA, M-—UHCAO NOABJEHHA COOGHLITHA, W —
OTHOCHTEJNIbHAAA YAaCTOTa, PaBHaf OTHOUIEHHIO m/n; {— 3HaueHHe apry-
menTa ¢yHkuud Jlansnaca (npuaoxeHuwe 2), npu xoropom P (f)=1y/2
(Y —3anaHHan HaJEeXHOCTH).

3aMeuanue, [IIpu OGoabWIHX 3HAYeHHAX n (MOPAAKA COTEH)
MOXHO NPHHATbL B KauecTBe NPHONHXEHHLIX rPaHHU XOBEPHTEJIbLHOIO
HHTepBaJaa

plzw_[ Vg—(l—;l—-_m’)’ p2=w+t V‘fj_(%}—_m_

501. Ha#tu noBepuTesbHBIH MHTEPBaJ AJA OUEHKH
¢ HajaexHocTblo 0,95 HEH3BECTHOrO MaTEMaTHUECKOI'0 OXKH-
JaHUSI a HOpMaJIbHO pacHpelesieHHOro npu3Haka X reHe-
panbHON COBOKYNHOCTH, €CJIH TI€HepajibHOe CpejHee KBaj-
paTHUeCKOe OTKJOHEHHe O =5, BHOGOpPOUYHasi CpelHss X, = 14
H o6beM BHIGOPKH n =25.

rmoe

PemeH nHe. TpebGyerca HafiTH foBepuTeJbHBHA HHTEPBaAN

;,-_:T%<a<;,+17‘i;_-. (*)
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Bce Bennunnn, KpoMe #, wusBecTHH. HafiieM { H3 COOTHOWEHHN
® (¢)=0,95/2=0,475. Ilo Tabauue TIPHJIOKEHHS 2 HaxoauMm ! =1,96,

Ioacrasue ¢=1,96, x;=14, 0=5, n=25 B (¥), OKOHUATENILHO NOAY-
YHM HMCKOMHNA foBepHTeabHHA HHTepBaJa 12,04 < a < 15,96.

502. Hafity JoBepHTeJNbHHH HHTEPBaJ IJs1 OUEHKH
¢ HagexHocTbio 0,99 HeHW3BECTHOrO MaTeMaTHYECKOro OXXH-
JlaHHsl a HOpPMaJbHO pachnpejaesieHHOro mnpH3Haka X rese-
paJibHOH COBOKYMHOCTH, €CJH H3BeCTHH FeHepaJibHOe Cpel-
Hee KBaJpaTHYeCKOe OTKJIOHEHHE O, BHIGOPOYHasi cpeaHsn
x,, ¥ 06beM BRIGODKH n: a) 0 =4, x,= 10,2, n=16; 6) 6 =05,
x,=16,8, n=25.

503. OxHuM H TeM ke npUGOPOM CO CpPeNHHM KBajpa-
THYECKHM OTKJIOHEHHeM CJyuYafHhX OIHGOK H3MepeHH#H
0 =40 M npoH3BefeHO MNATh pPaBHOTOYHBIX H3MepeHHH pac-
CTOSIHHSI OT OpyAus jao uead. Haftu poBepHTesbHBIH HHTEp-
BaJll /11 OUEHKH HMCTHHHOrO PAacCTOAHHA 4 10 UeJH C Ha-
JexHocTbio Y= 0,95, 3Hasn cpenHee apHdMeTHUECKOE pe3yJib-

TaTOB H3MepeHH# x,= 2000 M.

INpennonaraercs, 4To pe3yJbTaThl WU3MepeHH# pacrpefe-
JIEHbl HOPMAaJIbHO.

504. Boi6opka H3 GOJbLIOA NAapTHH 3JIEKTPOJaMN cojep-
KUt 100 gnamn. - Cpeansis mnpOAOIKHTEJBHOCTb TFOPEHHA
JaMibl BbIGOpDKH OKa3aJsach paBHo# 1000 u. Ha#iTh ¢ Hagex-
HocThio 0,95 poBepuTesNbHBIH HHTEpBaJs AJs cpenHell mpo-
AO/DKHTENIBHOCTH @ TOPEHHs JiaMnbl BCeH NapTHH, ecJH
H3BECTHO, YTO CpeAHee KBajpaTHUYECKOe OTKJOHEHHEe Mpo-
JOJKHTEJIbHOCTH ropeHHs Jamnu o = 40 u. IIpennonaraercs,
4TO NPONOJKHTEJNbHOCTh FOPEHHs JlaMn pacnpefesleHa Hop-
MaJibHoO.

505. CraHOK-aBTOMaT LUTaMnyeT. BaJHKH. Ilo BbiGopke
o6vema n = 100 BHYHC/IEHA BLIGOPOUHAs CpefHss AHAMETPOB
H3roToBJIEHHHX BaJHkoB. Hafitu ¢ Hagexuocteio 0,95 Tou-
HOCTb 6, ¢ KOTOpOH BBIGOPOYHAS CpefHNAA OLEHHBaeT Mare-
MaTHYeCKoe OXHJaHHe AHaMeTPOB H3rOTOBJISIEMbIX BaJHKOB,
3Hasi, 4TO HX CpellHee KBaJApPaTHYECKOe OTKJOHEHHE O = 2 MM.
IMTpexnonaraercs, 4To AMaMETphl BaJHKOB pachpeje/ieHbl Hop-

MaJIbHO.
506. Haiith MHHHMaabHBI 06beM BHGOPKH, NPH KOTO-

poM c HajexHocTbio 0,975 TOYHOCTH OLEHKH MaTeMaTHye-
CKOrO OXHJAaHHSA @ FeHepaJibHOH COBOKYMHOCTH IO BHIGOpPOU-
HOH cpenHeii paBHa §=0,3, ecsqu H3BeCTHO cCpenHee KBal-
paTHYecKoe OTKJIOHEeHHe ¢ = 1,2 HOpMaJIbHO pacrpejeieHHO|
reHepaJjibHoOl COBOKYMHOCTH.
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PemeRrne. Bocnoabayemcs ¢opMmyJiofi, onpeaensioliel TOYHOCTh
OLléHKH MATEeMAaTHYEeCKOro OXHJIA3AHHA reuepanbnoﬂ COBOKYIHOCTH TIIO

BHGOpOYHO cpeaueii: § =10/} n. Orciona
n = t%g2/62. (*)
Ilo ycaosuio, y=0,975; caepoBatenpno, @ (¢{)=0,975/2=0,4875. Ilo

TabaHue nNpHJIOXKeHHA 2 unaftaem ! ==2,24. Iloacrasup ¢=2,24, 0=1,2
H 6=0,3 B (#), nonyynm HCKoMuH 06beM BLIGOPKH n=8l.

507. Hahth MuHHMaabHBHI# 06beM BLIGOPKH, NPH KOTO-
poM ¢ HazexHocThio 0,925 TOYHOCTHL OLEHKH MaTeMaTHYe-
CKOTrO OXHIaHHS HOPMAaJIbHO paclpelieiIeHHOH reHepaJibHOH
COBOKYNHOCTH 0O BhIGOpoYyHOH cpexHelt paBHa 0,2, ecau
H3BECTHO cpelHee KBajpaTHYeCKoe OTKJIOHeHHe reHepaJibHoii
COBOKYNHOCTH ¢ = 1,5.

508. M3 reHepa/bHOH COBOKYNMHOCTH H3BJieYeHa BHIGOpKa
o6bemMa n=10:

BapuaHta x; —2 123 45
yactota n; 212221

OueHnTb ¢ HaaexHocteio 0,95 MaTeMaTHUeCKOe OXHAa-
HHe @ HOPMaJIbHO paclpejie/IeHHOro NpH3HaKa reHepaJjibHOH
COBOKYMHOCTH MO BHIGOPDOYHOH cpeaHed ApH AOMOLIH HOBe-
PHTEJIbHOIO HHTEpBaJa.

Pewenne. BnGopounylo CpemHIO® M <HCHpaBJEHHOE» cpelHee
KBaJipaTH4YecKOe OTKJIOHEHHe HailleM COOTBeTCTBEHHO no ¢opmyJam:

: o xnaxi Dni(x—xg)
B="g o ST —a—1___ -

IloacTrasus B 3ThH (OPMyAH AaHHLie 3ajauyH, HOJYYHM xp=2, s=2,4.
Hafinem ¢_,. TIloansysce Tabamuueii npuJaoxenHa 3, no y=0,95 u

n=10 HaxoauMm 1v=2,26.
Hafinem ucxomblfi noBepHTeNbHLIA MHTEpPBAJ:

.?,,—-tvs/}/'r7<a <},+1vs/}/'r7.

TloacraBnas ;,,=2, iv=2,26, §=2,4, n=10, nony4YyHM HCKOMHI QoBeE-
puTteabnnilt nurepBan 0,3 < a < &7, NOKpHBaWOLIHIA HEH3BECTHOE Mare-
MaTH4YecKoe OX<HAAHHe a ¢ HaaexHocTbio 0,95.

509. M3 renepanbHOM COBOKYNHOCTH H3BJIeueHa BHIGOpKa
o6beMa n=—12:

BapuanTa x; —0,5 —0,4 —0,2 00,2 0,6 0,8 1 1,2 1,5

yactoTa n; |1 2 1 11 1 1 12 1

¢

OueHuTb ¢ HajaexHocTbio (1,95 MaTtemMaTHUYeCcKoe OXXHIaHHe g
HOPDMaJIbHO pacripeiesieHHOl'O NMpH3HAaKa reHepaJsibHOM COBO-
KYMHOCTH C TOMOILBIO AOBEPHTEJHLHOrO HHTEpBaJa.
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510. Ilo paHHHIM [AEBATH HE3aBHCHMBIX PaBHOTOYHBIX
H3MepeHHA HeKoTopo# ¢H3HyecKoN BeJHMUWHBI HalaeHbl cpel-
Hee apHdMeTHYecKoe pe3yJbTaTOB H3MepeHu#A x,==30,1 H
€HCMpaBJEHHOE» CpejiHee KBaJpaTHYECKOe OTKJOHEeHHe S=16.
OueHHTb HCTHHHOE 3HayeHHe H3MepseMOoN BEJHYHHH C MOo-
MOLIbIO JOBEPHTEJLHOI'O HHTEpBaJa ¢ HajexHocThio y = 0,99.
Ilpeanonaraercs, 4To pe3y/bTaThl H3MEPEHHH pacnpeneseHbl
HOpPMaJIbHO.

Pewenne. HcruHHoe 3HaueHne H3MepsAeMONi BeJHYHHK DaBHO ee
MaTeMaTHUeCKOMYy OXHAaHuio a. TlosToMy 33anaua CBOAMTCS K OLEHKe
MaTEeMaTHYECKOTO OXHJaHHS (NPH HEH3BECTHOM O) NPH MOMOLLN AOBEPH-
TeJLHOTO HHTepBaJa

EB—-t?s/ Vni<a<x+ t,s/ Vn. (»)

Bce BesnuuHH, XpoMe f,, M3BecTHH. Hafinem Ly Ilo TaGaune npuJao-
xenns 3 no y=0,99 u n=9 naxomum £, =2,36.
INoacrasus -§B=30,l, {.,=2,36, s=6, n=9 B (%), MOJYYHM HCKO-

mpift uutrepsai: 25,38 < a < 34,82.

511. Ilo naHHLIM 16 He3aBHCHMBIX pPaBHOTOYHHIX H3Me-
peHHH HeKOoTOpoH (H3HuyecKOH BeJIHUMHBI HalJeHH cpejHee

apHdmeTHUECKOE pe3y/bTaTOB H3MepeHU# x,—42,8 u «cnpas-
JIeHHOe» CpelHee KBajpaTHYeCcKoe OTKJoHeHHe s=8. Oue-
HHTb HCTHHHOe 3HayeHHe H3MepsieMOH BeJIMUHHBI C HajeX-
HOCTBIO ¥y =0,999.

512. Ilo naHHBIM BLIGOPKH o6BbeMa n =16 U3 reHepaJjib-
HOli COBOKYNMHOCTH HalJeHO «HCNpaBJ/ieHHOe» CpejHee KBal-
paTHYecKoe OTKJOHeHHe S= | HOpMaJIbHO pacnpenesieHHOro
KOJINYeCTBEHHOrO npu3HaKa. HaliTH noBepHTe/IbHBIH HHTEp-
BaJl, NOKPLIBAIOUIHA TreHepaJibHOe CpeiHee KBaJpaTHYeCKoe
OTKJ/JIOHEHHe O ¢ HajexHocTbio 0,95.

Pemwenue 3anaua CBOAHTCA K OTHCKAHHIO JOBEPHTENbHOTO HH-
TepBaJa

s(1—g) <0 < s(144) (ecan g < 1), (+)
HIN
0<o<s(l+4q) (ecau g > 1)
No apanubiM 9=0,95 u n=16 no tabanue NpHICKEHUA 4 HalleM

g=0,44. Tak kak ¢ <1, To, noacrasuB s=1, ¢=0,44 B cooTHOIIE-
HHE (), NOJyYHM HCKOMBAA jorepuTenbHeli uutepBan 0,56 < 0 < 1,44,

513. Ilo naHHBIM BHIGODKH OGBeMa 7 H3 reHepaJibHOM
COBOKYITHOCTH HOPMaJIbHO pacrnpefieIeHHOro KOJIHYeCTBeH-
HOrO MNpH3HaKa HaHJEeHO <«HCIMpAaBJICHHOE» CpejlHee KBaapa-
THYECKOe OTKJOHeHHe s, Hafitu poBepuTe/bHBII HHTEPBaJ,
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NOKPHBAOINHA reHepailbHOe cpelHee KBaApaTHYeCKoe OTKJIO-
HeHHe © ¢ Hazgexuocteio 0,999, ecau: a) n=10, s=5,1;
6) n=>50, s=14. '

514. Ilponsseneno 12 uamepenust oguuM npuGopom (6e3
CHCTEMATHYeCKOH OmHOKH) HeKOoTOopoi ¢H3HYeCKOoH BeJiH-
YHHL, NpHYEM <HCHpaBJeHHOe» cpeliHee KBaJpaTHuecKoe
OTKJIOHEHHE S CJy4aHHBIX OIIHOGOK H3MepeHHH O0Ka3aJoch
paBHuiM 0,6. HaiiTH TounocTh nmpuGopa ¢ Hagexuoctsio 0,99.
[Ipeanonaraercs, 4To pe3yabTaThl H3MepeHHH pacnpeaeseHH
HOPMaJILHO.

Pemenne. Tounocte npubopa xapakrTepusyercs CpefHHM KBajf-
PaTHYECKHM OTKJAOHEHHeM cJAayuafinux own6ox Hamepenufi. TTostomy
3ajaua CBOAHTCA K OTHICKAHHIO JOBEPHTENbHOrO HHTEPBaja, NMOKPHBAIO-
mero ¢ ¢ 3afaHHoft HaaexHocTbio y==0,99:

s(l—g)<o<s(l+9). (»)

Mo maunbiM 9y=0,59 H n=12 no Ta6aune npuaokeHus 4 Hafixem
9=0,9. Tloactasus s$=0,6, ¢ =0,9 B cooTHoweHHe (*), OKOHUATEJbLHO
noaysum 0,06 < 0 < 1,14,

515. IlpousBeneno 10 usamepenufi ongHHM npHGopom (Ge3
CHcTeMaTHYeCKO#l OmH6KH) HeKoTopoll ¢u3HuecKoR BeJH-
YHHB, NPHYEM <«HCIpPABJEHHOE» CpefHee KBajJpaTHYEeCKoe
OTKJIOHEHHE S CJAYyuYaHHHX OWHGOK H3MEepeHHH OKa3ajoch
paBubiM 0,8. Hafitn ToyHOCTE mpu6opa ¢ HaaemxHocThio 0,95.
Ipeanonaraercs, uto pe3yabTaThl H3MEpPeHHH pacnpefefeHbl
HOPMAaJIBHO.

516. IIpoH3BOAATCS HE3aBHCHMBIE HCMNLITAHHA C OAHHa-
KOBOM, HO HEH3BeCTHOH BepPOSITHOCTBIO p MNOABJEHHA COOH-
THSA A B KaXIOM HCNuTaHHH. HafiTH poBepHTenbHBIA HHTEp-
BaJl A/l OLEHKH BEGPOAATHOCTH p ¢ HajgexHocThio 0,95, ecan
B 60 HcnuiTaHHAX co6utHe A nosBuJoch 15 pas.

Pewenne TIlo ycnosuio, =60, m=15, y=0,95. Hafinem orno-.
CHTEJILHYIO 9acTOTy TOsIBJEHHS cOOMTHR A: w=m/n=15/60=0,25.
Hafinem ¢ mn3 coorsowenusa @ (¢)=+y/2=0,95/2=0,475. ITo Ta6-
auune ¢ynkuun Jlannaca (cMm. npuaokenue 2) naxoanm {=1,96.
HafineM rpaHHHE HCKOMOTO JOBEPHTENbHOTO HHTEPBaJa:

P1=7§%;[w+2t_:'_t ]/w<l;—w>+(§ta)zj'

ey [ VEER () ]

Tloacrasns B8 stn dopmyam n=60, w=0,25, (=1,96, noayunm
P =0,16, p2=0,37.

Hrak, nckomuii sosepurespHuifi wnrepsaa 0,16 < p < 0,37.
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517. IlpousBogsiTcA He3aBHCHMble HCILITAHHA C OJHHA-
KOBO#, HO HEH3BECTHOH BEpOSATHOCTBIO p MNOSIBJE€HHSA COOBI-
risi A B KaxaoM ucnoitaHuu. HaliTh foBepHTeNbHBIH HHTEp-
BaJ /i1 OUEHKH BEpPOATHOCTH p ¢ HaaexHocTbio 0,99, ecsau
B 100 ucneiTaHusix coGbiTHe A mnosiBusioch 60 pas.

518. HMsrortoBseH 3kcnepuMeHTaJ bHBI HFPOBOH aBTOMaAT,
KOTODbIif J0/IXKeH o6ecne4yHTh NMOSIBJA€HHEe BBIMIPHILIA B OJHOM
cayyae u3 100 6pocanu#i MoHetol B aBroMmat. [das mnpo-
BEPKH NPHUTOZHOCTH aBTOMaTa npousseseHo 400 McOHITaHMH,
NpuH4YeM BHIMIpbIl MosiBUJACA 5 pa3. HaliTH noBepuTesbHHIH
HHTEpBaJ, NOKPBIBAIOUIHA HEH3BeCTHYI0 BEPOATHOCTb MNOSIB-
JIeHHs1 BBIMIpHILA C HajgeXHocTbio y=0,999.

Pewmenne. HaiigeM OTHOCHTEeNbHYIO 9AaCTOTY MOABJEHHA BHLIHI-
puiwa: w=m/n=5/400=0,0125. Hafinem ¢ u3 cooTHoweHua @ ({)=
= 9/2=0,999/2=0,4995. [To Ta6auue ¢yHKuMH Jlanaaca (CM. NpHJO-
Kenue 2) Haxoaum f=3,3.

YuutnBan, 94t0 n =400 BeqHKO, MCHNOJb3yeM AJf OTbICKaHHs rpa-
HHU JIOBEPHTEJIbHOrO HHTepBaJia NpHONHMNKEHHble (OopMYJbl:

pr=w—t Vw(—w)n, py=w-+tVw(—w)n.

IMoacrasup B 3TH dopmyant w=0,0125,  =3,3, n=400, nosyunm
p1=—0,0058, py=0,0308.
Htak, uckoMmuifi goBepuTesbHH#A HHTepBaa 0 < p < 0,0308.

519. ITpousBeneHo 300 ucnhITaHHA, B KaXIOM H3 KOTO-
PbIX HEeH3BeCTHas BepOATHOCTb p MNOSABJAEHHS CcOOhITHA A
nocrosiHa. CoO6biTHe A nosiBujaoch B 250 HCNBHITAHHAX.
Hafitu poBeputesnbHbIfi HHTEpBaJ, NOKPLIBAIOUWHA HEH3BECT-
HYI0O BEPOSITHOCTb p ¢ HajaexHocTtbio 0,95.

520. B 360 ucnbiTaHHAX, 5 KaXKIOM U3 KOTOPBIX BepOSiT-
HOCTb NOSABJEHHA COGHLITHS OAMHAKOBAa W HEH3BeCTHa, COOMI-
THe A nosaBusock 270 pa3s. Halith noBepHTenbH>H Hd4TEp-
BaJl, NOKpbIBAaIOIHA HEH3BECTHYI0 BEPOSTHOCTb p C HAJeX-
HocThio 0,95.

521. Cpean 250 nerasiefi, M3roTOBJEHHBIX CTaHKOM-aBTO-
MaToM, OKa3ajoch 32 HecTaHaapTHeix. Ha#iTH noBepuTesb-
HbIi HWHTepBaJi, MOKpHIBalUH# ¢ HajexHocTbio 0,99 Heus-
BECTHYIO BEPOSITHOCTb P H3rOTOBJIEHHSI CTAHKOM HECTaHAapT-
HO# JeTaJH.

522. Ilpn ucnumranuax 1000 s3seMeHTOB 3aperHcTpHpo-
BaHo 100 otkasoB. HaiiTh moBepuTesbHBIHi HHTEpBaJ, NOKpHI-
BalOWIHA HEH3BEeCTHYIO BEpPOSATHOCTb p OTKa3a 3JieMeHTa
¢ HajexHocTtolo: a) 0,95; 6) 0,99.
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fnasa oaMHHaAjZuartas
METOfibl PACYETA CBOAHBIX XAPAKTEPHCTMK BbLIEOPKM

§ 1. MeToa npoM3BeeHMY BLIYMCNGHMA
BbiGOpPOUHLIX cpeaHeNd M AucnepcMu

A. Pasnoorcroauiue sapHauTui. ITycTh BHGOpKa 3afaHa B BHJe pac-
npeaejeHus PaBHOOTCTOSAUIHX BAPHAHT H COOTBETCTBYIOIUMX HM YacToT.
B 3toM cayuae yRo6HO HaXOAHTbL BHIGOPOYHBIE CPEJHIOID H JAHCNEPCHIO
METO/IOM TNpOH3BEAEeHH Nno ¢opMyJtam

Xo= Mih+C, Da=[ Mi—(M3)*]h3,

rie h—war (pasHOCTb MeXJAy AByMSl COCEAHHMH BapHaHTaMH); C — J0Xx-
HHft HyJb (BapHaHTa, KoTopas pacrnoJjoXkeHa MPHMEPHO B cepenxie
L ]
BapHaUHOHHOTO psAa); u;=(x;—C)/h—ycaoBHasa BapHaHTa; M; =
o -

= (2 n;u;)/n—ycaoBHbI MOMEHT epBOro nopaaka; Mg = (2 nul)/n —
YCJAOBHHH MOMEHT BTOpPOro nopsjika.

Kak npakrH4YeCKH HCNOJAbL3OBATH MeTOA IMPOH3BeleHHM, yKa3aHo
B 3anave 523.

523. Haiitu metomoM npou3BeseHuii BhIGOpoOuHYylO cpen-
HIOIO H BbIGOPOYHYIO NHCIEPCHIO MO 3ajJaHHOMY pacnpeje-
JeHuo Bbibopku o6vema n = 100:

BapuaHTa x; 12 14 16 18 20 22

¢

4acToTa n; 5 15 50 16 10 4

4

Pewenune. CocraBuM pacdeTHylo TaGa. 1; aas storo:

1) sanHweM BapHaHTHl B MepBuId cToJGel;

2) sanuweM uyacToThl BO BTOpO#H cToaGeu; cymMmy uactor (100) mno-
MECTHM B HH)XXHIOIO KJeTKy cToabua; .

3) B kauectsBe JoxHoro Hysaa C Boi6epeM BapuaHTy (16), KoTopas
HMeeT HaHGOJbIIYIO 4acTOTy (B KadecTse C MOXHO B3fiTh JIOGYIO BapH-
aHTy, PACNOJIOKEHHYIO NPHMEepHO B cepelHHe cToa6ua); B KJeTKe TPeThb-
ero crosa6ua, KoTopas TNpPHHAaMJEXHT CTPOKe, coaep)xaulell JOXKHBIA
Hyas, nuweMm 0; Haa HyJeM NocJlefoBaTebHO 3anHchiBaeM — 1, — 2,
a noa HyJaem 1, 2, 3;

4) npou3BeleHUs UACTOT n; Ha YCJOBHHE BAPHAHTH u; 3anHueM
B YeTBEpPTH# CTOJGell; OTAENbLHO HAaXOAHM CyMMy (— 25) oTpHUATeabHHX
4HCeJ H OTAeJbHO cyMMy (48) MNOJIOKHTENbHBIX WYHCEJ; CJOXKHB 3ITH
4HcJa, HX cyMMY (23) noMeulaeM B HHXHIOIO KJETKY YeTREpPTOro croabua;

5) npomu3BefeHHs 4ACTOT Ha KBAaApaTH yCJIOBHBIX BapHaHT, T. €. niut
3anHileM B NATHI cToa6eyu (yAoGHee NMEpPEeMHOXHTh UHCJA KaXIo# cTpo-
KH TpeTbero M 4eTBEPTOro CTOAGUOB: u;-n;u;= n;ui); CyMMy uHCeJ
cronbua (127) nomeutaeM B HHIKHIOIO KJeTKy NATOro cronabua;

6) npoM3BeneHHst 4acTOT Ha KBajpaTH YCJOBHLIX BapHaHT, yBeJH-
YEHHBIX Ha eAMHHuy, T. €. n;(u4;+ 1)2, 3anuweM B wWeCcTOH KOHTPOJIb-
HEfi croabeu; CyMMy uHces CTos6ua (273) moMellaeM B HHXKHIOIO KJETKY
wectoro crosabua.

B urtore nosyuum pacuerHylo Taba. 1.
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Hxst KOHTPOASE BHUHCJAEHHN MOABL3YIOTCH TOXKAECTBOM
3 ni(ur+1)2 = niui +2 3} njui+n.
Konrtpoas:
3 ni (w12 =273, P i +2 nui+n=
=127+4+2-234100=273.
Connap.eune KOHTPOJIbHRIX CYMM CBHAETEJNHBCTBYET O IMNPAaBHJAbLHOCTH BH-

9HCJACHHM.
BhuHC/JAM YCJIOBHHE MOMEHTH MepBOrO H BTOPOro MOPSAKOB:

My =D nu))/n=23/100=0,23; M3 =) n;u})/n=127/100=127.

Hafinem war (pa3HocTs MeXAy JIOOHMH AByMs COCEAHHMH BapHaH-
TamMHu): h=14—12=2.
BHYHCIHM HCKOMBle BHIGOPOYHHE CPEHIOI H AHCMEePCHIO, YYHTHBad,
Z:ro JOXNHA HyJb (BapHaHTa, KOTOpast HMeeT HaHOOJbIIYIO 9acTOTy)
=16: .
*s = Mih+C =0,23-24 16 =16,46;
D= M:—(M)?] A2 =[1,27—0,232] -22 = 4,87.

Ta6anua 1

1 2 3 4 5 6
xi ni ui niuj niu} ni (ui+1)yp
12 5 | —2 —10 20 5
14 | 15 | =1 —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 Nniu;=23| X npd=127 |Dn;(u;41)2=273

524. Hafith meToaoM npoH3BeAeHHII BHGOPOUYHYIO Cpen-
HIOI0O H BHIGOPOYHYIO AHCMEPCHIO MO 3aJaHHOMY pacnpeje-
JIGHHIO BLIGOPKH:

a) Bapuanta x; 18,6 19,0 19,4 19,8 20,2 20,6

gacToTa n, 4 6 30 40 18 2

6) Bapuanta x; 65 70 75 80 85

qacroTa n, 2 b6 25 15 3
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B. HepasHooTcTosmine BapnanTm. Eciau neppoHavasbHHE BapHaHTH
He SBJINIOTCSl PaBHOOTCTOSILUMMH, TO HHTEPBaJ, B KOTOPOM 3aKJIWYeHH
BCC BApHaHTHl BHIGOPKH, REeJAT Ha HECKOJbKO PaBHbIX, AJHHH A, vac-
THUHBIX HMHTEPBAJIOB (KaXKJAblfi YAaCTHYHLIF HHTEpPBaJ AOJIKEH COAepiKaTh
He MeHee 8 — 10 BapuaHT). 3aTeM HaXOAAT cepelHHbl YaCTHYHLIX HHTEp-
BaJIOB, KOTOpbie W 06pa3yloT NOC/AeA0BATeJILHOCTb PaBHOOTCTOSILIMX Ba-
pHaHT. B kayecTBe 4acTOThl KaxJOH cepeiHHB HMHTEpPrasa TNPHHHMAIOT
CYMMY 4acTOT BapHaHT, KOTOpbIe MoNaJjH B COOTBETCTBYIOUIHHA 4YacTHY-
HBIfi HHTepBaJ-:

Ilpn BbluHC/IEHHH BHIGOPOYHON KHCMEPCHH AJNA yMCHbIUEHHA OMHOKH,
Bbi3BAHHOM TpPYANHPOBKOM (OCOGEHHO MNpH MaJIOM 4YHCJle HHTepBaJoOB),
Aenatot nonpaBKy lllennapaa, a HMEHHO BBIYHTAlOT H3 BbiYHCJAEHHOR
aucnepcdu 1/12 KBajpaTa AJHHB 4acTHYHOTO HHTEpBaJa.

TakuM o6pasoM, ¢ yyerom nonpasky lllennapaa aucrnepcHio BHYHC-
As10T 1no ¢opMmyJae

Dg=Dp—(1/12) h2.

525, Hafitu mMeTonoM npousBeneHHi#t BbIGOPOYHYIO Cpei-
HIOIO H BbHIGOPOYHYIO AHCMEPCHIO MO 3aJaHHOMY pacnpeje-
JeHHI0 BbIGOpKH o6bema n =100:

xx 2 3 7 9 11 126 16 18 23 25 26
n, 3 510 6 10 4 12 13 8 20 9

¢

Pewenne Paso6bem HuTeppas 2—26 Ha cJepyiowine uYernipe
YaCcTHYHLIX WHTepBaJa AJMHW h=6:2—8; 8-—14; 14—20; 20—26.
[puHAB cepeayHBH YaCTHYHBIX HHTEPBAJIOB B KauecTBe HOBHX BAaPHaHT
Y, MOJIyYHM PABHOOTCTOSILHE BapHAHTH: y; =35, ya=11, y3=17, y,=23.

B KauecTBe 4acTOTbl n, BapHaHThl Y;==5 NpPHMEM CyMMY 4acTOT
BapHMaHT, MONAaBILUHX B NepBblit HHTepBad: n;,=3-+5+10=18.

Bblunc/aMB aHAJOrHYHO 4YacCTOTHl OCTAJIBHHX BapHaHT, MOJYyYHM pac-
npeRe/eHHe PABHOOTCTOSIIUX BapPHAHT:

yi 5 11 17 23
n; 18 20 25 37

Monbayscb MeTOAOM npouaBeneHuil, HafigeM yp= 15,86, Dgy==45,14.
TlpuauMas Bo BHHMMaHHe, YTO YHCJO YacTHYHBIX HHTepBaJoB (4)
MaJio, yurem nonpasky Illennappa:

Dg=Dy—(1/12) h? =45,14—62/12 = 42,14.

526. Ilpn BLIUHCIEHHH JHCTIEPCHH pacnpefe/ieHHs He-
pPaBHOOTCTOSILIHX BapHaHT BbiGOpKa Obljla pa3buTa Ha nsThb
HHTepBaJIoB AJHHBI h=12. BribopouyHass AHCIepCHS paBHO-
OTCTOALIUX BapHaHT (CepeaiHH YacTHYHBIX HHTEpPBAaJIOB)
D,=>52,4. Halith BbIGOpOYHYIO0 AHCNEPCHIO, YYHTHIBAs IO-
npasky llenmapaa.

527. a) Ha#htH MeTonOM mNpoH3BeJE€HHH BbIOOPOUYHYIO
CpeaHIol0 H BBIGOPOYHYIO JHCIEPCHIO MO 3aJaHHOMY pacnpe-
JleJIEHHIO HEPaBHOOTCTOAILHX BapHAaHT BbIGOPKH o6beMa n=>50:

X

., 6 8 11 13 155 17,5 20 23,5 24,5 26
n, 19 6 6 4 6 8 5 4 1
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6) HaiiTH BHLIGOPOYHYIO NHCMEPCHIO C Y4Ye€TOM MNONpaBKH
Ilennapaa.

Y KkasaHHe Pas6uts unrepBan 6—Z26 Ha MATH YaCTHYHBIX HHTep-
BaJIOB JJHHW h=4.

528. a) Hafth MeromoM npou3sBeseHHHi BHIGOPOUHYIO
CPeHIOI0 N BbiIGOPOYHYIO AHCNEpPCHIO MO 3ajlaHHOMY pachpe-
AeJIEHHIO HepaBHOOTCTOMIIHMX BapHaHT BHIGOPKH oO0beMa
n=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 AMCIEPCHIO C YYeTOM MOMNpaBKH
Hlennapaa.

Ykasanue PasGuts HHTepBas 10—35 Ha naTh YaCTHYHLIX HH-
TepBajioB AJMHHW h=05. Yactory BapHaHTH x=15, T. e. yactory 6, pac-
MpefesIHTh MOPOBHY MeXJy IepBHM H BTOPbIM YaCTHYHLIMH HHTEDPBaJIaMH
(Tax Kak BapHaHTa 15 momaja Ha rpaHHUY HHTepBaJja).

§ 2. Metop, cyMM BLIYMCIEHMNA
snibopouinix cpepHe’ M amMcnepcuM

IycTe BuGOpKa 3ajlaHa B BHAE pacrnpesiejeHHa PaBHOCTOAILHX Ba-
PHAHT H COOTBETCTBYIOWIHX HM 4YacTOT. B 3ToM ciyyae, kak 6uo yKa-
3aHo B § 1, BLIGOpOUHBbIE CPEAHIOO H JHUCIIEPCHIO MOXKHO BHIYHCJHTH AO

dbopmyaam:
X¥p=Mih+4+C, Dy=[M;—(M;)?]ne.
TIpH uCNOJIL30BAaHMH METOAA CYMM YCJIOBHBE€ MOMEHTH IE€pBOrO H BTO-
poro MOpsAAKOB HaXOAAT no dopmynam:
M{=dy/n, Mz=(sy+2ss)/n,
rae dy=a;—b,, sy=a;+ b1, sg=a;+b,. Takum o6pa3oM, B KOHEUHOM

CueTe Haj0 BLIYHCJIHMThL UHCJA a5, Gz, b;, by. Kak npaxTtHyecKd BMUHC-
JAIHTb 3TH YHCJA, YKa3aHO B 3afaue 529.

529. Haiitn MeToaOoM CyMM BLIGOPOYHYIO CPEAHIOI H BbI-
OOpOYHYIO AHCHEPCHIO MO 3aJaHHOMY PacnpeAe/eHHIO Bbl-
6opkH o6bema n = 100:

Bapuanra x; 48 52 56 60 64 68 72 76 80 84
yacrora n, 2 4 6 8 12 30 18 8 7 5

Pewenne Cocrapum pacueTHylo Taba. 2, IJs 3TOro:

1) sanumwem BapHaHTH B NepBbHA cToJGEL;

2) 3anuuwieM 4acTOTH BO BTOpPOi#t cTos6en; cymmy uactot (100) mo-
MECTHM B HHXKHIOIO KJIETKy €TOa6La;

3) B KauecTBe JIOXHOro Hyast C BuiGepem Bapuanty (68), xoropas
HMeeT HaH6OJIbIIYI0 YacTOTy (B KauecTBe C MOXHO B3fATb JOOyi0 Ba-
PHaHTY, PacROJIOXEHHYI0 NPHMEPHO B cepeAHHe CToabua); B KJeTKax
CTPOKH, cofepxKaiiefl JIOXKHHA HyJAb, 3afHlIeM HYJH; B HeTBEPTOM
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cTos6lle Haf H NOJA YXKe NOMELlEeHHHM HyJleM 3aliHIleM elle N0 OAHOMY
HYJITO;

4) B OCTaBIIHXCA HE3aNlOJIHEHHBIMH HajA HYJeM KJEeTKAX TpeTbero
cToJ61Ua (HCKJ0Yasi CaMylO BEPXHIOIO) 3aNHILeM NOCAef0BaTeNbHO HaKoMN-
JieHHbIe 4YacTOTH: 2; 24+ 4=6; 64+-6=12; 1248=20; 20+ 12=32;
CJIOKHB BCe HaKoMJIeHHHe 4YacCTOTH, MNOJYYHM 4Hca0 b;=72, Kortopoe
NOMECTHM B BEpPXHIOIO KJETKy TpeThero ctoja6ua. B ocraBwnxcs Heaa-
NOJIHEHHBIMH TIOJ, HyJIeM KJETKaX TpeTbero croabua (HCKJAuYaa camylo
HHIKHIOIO) 3aMHIUEM NOCJeJOBaTeNbHO HAKONJIEHH e YacTOTh: 5; 547 = 12;
124-8=20; 204 18=38; c/I0>KkHB BCe HaAKOMJ/EHHbLIE YacCTOThi, MOJYyYHM
4YHCJIO a@; =75, KOTOpOe MOMECTHM B HHIKHIOIO KJETKY TpeTbero crosabua;

5) aHaJ/JIOTHYHO 3aNOJIHAETCs YeTBEpPTHA cTojGell, NpPHYEeM CYMMH-
PYIOT Y4CTOTH TPETbEro CToJ6La; CJAOXHB BCE€ HAKONJeHHbe YacTOTH,
pacnoJioXKeHHble Hall HyJieM, MOJYYHM YHCAO0 bg=70, KOTOpO€e NOMECTHM
B BEPXHIOIO KJIETKY 4eTBepTOro ctosabiia; cyMMa HaKOMJeHHbX 4YacToT,
pacnoJIoXXeHHHX MOA HYJleM, paBHa YHCJY @g, KOTOPOE€ NMOMECTHM B HHX-
HIOI0 KJIETKY 4YeTBepTOro croabua.

B HTore moayunm pacuerHyio taba. 2.

Haiipem d,, sg, sa:

dy=a,—b;=75—72=3;
S1 =a1+b1=75+72= 147;
Sg=ag—} by =59+ 70=129.
Ta6auua 2

1 2 3 4
xq nj b,=72 b,=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 (]
76 8 20 37
80 7 12 17
84 5 5 5
n=100 a; =75 a3 =>59

185



Hamxeu YCJOBHbl€ MOMEHTH NE€PBOro H BTOPOro MopaAKoB:
Mj] =d;/n=3/100=0,03;
M3 = (s, + 2s3)/n = (147 4+ 2-129)/100 = 4,05.

BbiucaHM HCKOMBle BHIGOPOYHYIO CPEAHIOI0 W BHGOPOYHYIO AHCTEp-
CHI0, YuUHTHIBasi, 4TO war (pasuocn- MEXAYy AByMs COCeJHHMH BapHaH-
TaMH) h=4 u JoxHHi Hyas C=68:

Xp=Mih+C=0,03-4+ 68 =68,12;
Dy =[ Mz —(M3)?]-n? =[4,05—0,032] -42 ~ 64,78.

530. Haiitu MetogoM cyMMm BbIGOpPOUHYIO CPEAHIOIO H BbI-
6OpOYHYIO JNHCIEPCHIO MO 3aJaHHOMY paclpeieseHHIO BbI-
6opkH o6bema n =100:

a

Bapllaﬂ'ra x; 30 35 40 45 50 55 60 65 70 75
yacrora n, 4 6 8 15 26 20 8 7 5 2

6)

BapuaHTa x; 122 128 134 140 146 152 158 164 170 176
yacrora n, 7 8 12 16 4 20 13 10 7 3

B)
Bapvanta x; 12 14 16 18 20 22
yactrora n; 5 15 50 16 10 4
r)
BapHasra 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. ACMMMETPMUS M DKCLLECC IMNHPHUECKOTO pacnpeseneHus

Acwunempuﬂ u sKcyecc SMITHPHYECKOro pacnpenejeHuss onpegess-
IOTCA COOTBETCTBEHHO DAaBE€HCTBaAMH

3 4 .
as= Mg/Op, €p==M,/0p—3;

3/1eCb OB—BHOOPO‘IHOQ cpeAHee KBaJjpaTHYE€CKOE€ OTKJOHEHHE; Mg H my ~—
HEeHTpaJibHBl€ SMINIHPDHYECKHE€ MOMEHTH TpeThero H YeTBe€pPTOro NOopsiAKoB:

— @l —
my= (2 n; (xi—%e)?/n, my= (X n;(x; —%s)%)/n.

OTH MOMEHTH B CJiyuyae PaBHOOTCTOSIUHX BapHaHT ¢ waroM h (war
paBeH Pa3HOCTH MeXAy JIOOLIMH ABYMA COCEJHHMHM BapHaH1aMH) ya06-
HO BHIYHCJATHL N0 GOpMyJiam:

my=[ M3— 3Mi Mz +2 (M;)3] A3,
my=[Mg—4MIM3+-6 (M1)*M:—3 (M1)*] e,
rae Mip= (2 n,-uf)/ n—ycJaoBHHE MOMEHTH R-ro nopaaka u;=(x;—C)/h —
yCJIOBHbie BapHaHTH. 3jJiecb X;— NepBOHAayaJdbHble BapHAaHTH; C—J0XK-
HHA HyJab, T. €. BapHaHTa, HMelOWAsi HaHOOJLINYIO HAacTOTY (JHGO Jio-
6as BapHaHTa, PacnoJIOX€HHAadA NPHMEPHO B CepellHHe BapHALHOHHOrO
pRaa).
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Htaxk, Anf OTHICKAHHA ACHMMETPHH H IKCUECC3 HEOOGXOAHUMO BHYHC-
JAMTH YCJOBHHE MOMEHTH, 4TO MOMXHO CAE/NaTb METOAOM mupoH3senennd
HJIH METOHOM CYMM.

A. Mertoa npomaseneHnfi

531. Ha#itu MerogoM npou3BeieHHi aCHMMETPHIO H 9KcC-
1ecc N0 3aaHHOMY pacrpefe/eHHIO BHOOPKH o6beMa n = 100:

Bapuanra x; 12 14 16 18 20 22
gacrora n; 5 15 50 16 10 4

Pemenue Bocnoansyemca merogoM npousseneHnfi. CocraBuM
pacuerHyto 1aba. 3. B § 1 arofi rnass npu pemeHuH 3agnayn 523 yxe
610 yKa3aHO, KaK 3aMOJHAIOTCA CTOAOUN | —5 pacuerHofi TaGaumum,
NIO3TOMY OFPaHHYHMCHA KPATKHUMH MOSICHEHHAMH.

Jaa 3anosneHus cTona6ua 6 yZOGHO NepPeMHOXHTH YHCAZ Kaxaoi
CTPOKH cToqb6uoB 3 H 5. Iaa 3anonHeHHA cToabua 7 ygoG6HO mnepeMHO-
HKaTe yHcsIa Kaxkaoh cTpoku croabuos 3 u 6. Cronbey 8 cayxar ans
KOHTPOJ/Ifi BHIYHCJEHHA C MOMOWLLIO TOXKAECTBA

i (w08 =) nuf+4 X myut+6 D njut+4 X njui+n.
[Ipusenem pacuernyio Taba. 3.
Ta6auna 8

1 2 3 4 5 6 7 8
i nj ui njug niuf niu} nig$  lni(ui+1)s
12l s —2| —10 20 —40 80 5
14| 15 —1| -5 15 —15 15 —
16] 50 o] —os — —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
2 3 L ] (&
Sl I e o o e oy e

KoxHTpoas:
2 ni(ui+ 1) =2145,
2 nuf+4 2 niu3+62 n,-u3+42 nu+n=
=59544-14946-127 4 4-23 4 100 =2145.
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CoBnanenne XKOHTPOJBHBIX CYMM CBHAETEJLCTBYET O IPaBHJALHOCTH
BHYHCJIEHHR.

HafineM ycnoBHble MOMEHTH TPEThero K YeTBepTOro MOPAAKOB (yc-
JIOBHbie MOMEHTH NepBOro H BTOPOro MOPAAKOB BBHIUHCJEHH B 3ajpaue

523: M;=0,23, M3 =1,27):
My il 149 o M= 2""“ 5 5,95.

n oo "’ lOO

Hahaem LleHTpaJibHbl€ 3MNHPHUECKHE MOMEHTH TPE€Tbero H 4YeTBep-
TOTO MOPAAKOB:

=[M3—3MIM3+2 (M])?]h3,
my=[M%—aMi M3 +6 (M7)2M3—3 (M7)*] he.
Moacraeasa h=2 u M;=0,23, M3 =1,27, M3=1,49, M;=5,95, no-
NyYyHM mg==5,104, m,=79,582.
Hailinem uckombie acHMMeTpHIO H sKcliecc, yuuTthiBasi, uto Dp= 4,87
(cM. 3apauy 523):
as=my/0p =5,124/(V 4,87)3 =0,47;
ep==my/a—3=79,582/(V 4,87)*—3=0,36.
532. Haditu MeTonoM npoH3BeleHHH aCHMMETPHIO H 3KC-
necc no 3alaHHOMY pacnpejieJIeHHIO BbIGOpKH o6beMa n = 100:

a) x;, 26 3,0 3,4 38 42  6) x, 1 61116 21
n, 8 20 45 15 12° n; 5 25 40 20 10

Bb. MeTton cymm

533. Haiitu MeTomOM CyMM aCHMMETPHIO H 3KClUecC Mo
3aJlaHHOMY pachnpefieJIeHHI0O BLIGOPpKH ob6beMa n = 100:

x; 48 52 56 60 64 68 72 76 80 84
n, 2 4 6 8 12 30 18 8 7 b5

PemenHe BocnoabayeMmcs: METOAOM CYMM, JJA 3TOr0 COCTaBHUM
pacuerHyio Taba. 4. B § 2 3tofi rnaBm npH pemeHHH 3aaaun 528 yxe
ObiJI0  YKa3aHo, KaK 3anoJIHAKTCH cToa6un 1—4 pacueTHOA TaGJuln,
NMOSTOMY OrpaHHYHMMCH KPaTKHMH NOsICHEHHSIMH.

Jnsn 3anonHeHHs cToabla 5 sanuiueM HyJb B KJeTKe CTPOKH, CO-
Aepxauied JoxHbfi Hyab (68); Hal 3THM HyJe€M H TMOJ HHM TOCTaBHM
eule no ABa HyJd.

B Knerkax Hajg HYJAfMH 3anHIIeM HaKONJeHHbie YacTOTH, AJA
4ero TNpPOCYMMHPYEM 4acTOThi cToJa6la 4 cBepXy BHH3, B HTOre
6yneM MMeTb CJeyllline HaKoMJeHHble vacToTh: 2; 2-+8=10; 24+ 8 |
-+ 20 =230. CJ10)XHB HAKOMNJEHHHLIE YACTOTHI, NOJYYHM UHCJIO by=2+ 10 4
- 30=42, xoropoe NOMECTHM B BEPXHIOIO KJETKy msitoro croabua.

B KneTkax mojad HyJAMH 3anHWeM HaKoONJIEHHbHE 4acTOTh, A/
4ero NpocyMMHPyeM 4YacTOTHl CTOJI6LAa 4 CHH 3y BB €D X; B HTOre GyleM
HMETb CJIEAYIOLlHe HAaKoOIJEeHHble 4acToTh: 5; 5-+17=22. Choxup Ha-
KOMJIEHHbE 4acTOTH, MOJIYYHM UYHCJO @3=>5 422 =27, Koropoe NOMEeCTHM
B HHXHIOIO KJIETKY NIToro croJéua.

AHnanorHuHo 3anosHsAloT croabeu 6, NpHueM CYMMHPYEM 4acTOTHl
ctonbua 5. Cnous HaKOMJEHHHE YAaCTOThi, PacNOJIOXKEHHbE HAA HYJfA-
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MH, mnoJy4YuM unciao by;=2- 12=14, KoTopoe 3anuimeM B BEpPXHIOI
KJeTKy uiecToro crobua. CJ0XKHB YHCJAa, PAaCHOJIOKEHHHE TOX HYJIAMH
(8 Hawel 3anaue ecTh JHLIb OJHO CJaraeMmoe), MOJY4YHM YHCAO a3==5,
KOTOpOe NOMEeCTHM B HHXHIOIO KJETKY llecToro crosabua.

B wurore nosnyuum pacuerHyio Ta6a. 4.

KouTpoab: cymma umces, pacmosIOKEHHHX HeMOCPEACTBEHHO Hal
HyJeM Tperbero ctonbua, cjesa OT HEro H Nol HHM, NO/KHa GHTh paBHa
o6bemy Bbl H (324304 38=100); cymma AByx uHceJ, paclojoxeH-
HHIX HaJl ABYMsl CTyNneHbKaMH CTYNEHYaTOH JIHHHH (oOBeleHH >XHPHHMH
OTpe3KaMH), AO/KHA GbITh PaBHA COOTBETCTBEHHO YHcJaM b;, CTOSUUM
Hal npejliecTBYOU € CTYNEHbKOIN (MPH NBHXKEHHH MO ¢JIECEHKE»
BBepx): 32 4+40=72=b;; 404+30=70=b,; 30-12=42=0>5;. Anaso-
THYHO TIPOBEpAETCHA COBMAJEHHE CyMM IBYX UYHCeJ, CTOSHIHX TMOJ «CTy-
TIeHbKAMH JieceHKH», Beayuieit BHu3: 384 37=75=ay; 374 22=59 = a,;
224+ 5=27=ay. Ilpu HecoBnageHWH XoTA Obl OAHOH H3 YKa3aHHHX
CYMM cJleyeT HCKaTb OWIHGKY B pacuere.

Hafinem d; (i=1, 2, 3) ns; (i=1, 2, 3, 4):

dl=a1—b1=75~—72=3, dz:‘—az—b2=59—-70=—ll,
TaGnuua 4

1 2 3 4 5 6
x a; by=72 b, =70 by=42 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 | a,=75 as=>59 ag=27 a;=5

dy=a3—by =27 —42=—15;
Sy==a;+ by =75472=147; sy==ay-} by=59-} 70 =129,
S3=034-b3=27+442=69, s,=a,+b;=5+14=19,
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Haflgem yciaoBubie MOMEHTH NEpBOro, BTOPOIO, TPETbero H YerBep-
7010 HOPAAKOB:

Moo= 8 003 mofih2s 1474-2.129

= T 100 oM o100 0%
M= d1+&::+643 3+6(—-—l:()x-)l-6 (=15 ___, 53;
M= sl+l4s,+n3ﬁs,+24s. _l474 14 129-11(-)036 694-24-19__ 0 0a

Hafinem uenrpasbibie 3MnupHYECKHE MOMEHTH TPETHEro H uerBep-
TOr0 DOPAAKOB:

myg=[ M3 —3MIM3+2 (M3)?]-n3=
=[—1,53—3.0,03-4.05{2-(0,03)] 4® = — 121,245,
my=[Mi—4MIM; 46 (M7)*M:—3 (M])*] ne=
=[48,93—4-0,03-(— 1,53)+4-
+46-(0,03)2-4,05—3 (0,03)%] - 44 = 12578,679.
Hafizem chome ACHMMETPHIO H 3KCllecC, YWHTHBafl, 9T0 Opg ==
= VF V 64,78 (nacnepcun Dg Ouna HafifieHa paHee, CM. sa)xally

529):
ag= my/op=—121,245/( Y 64,78)* = —0,25,
ep=my o —3=12578,679/( V 64,78)%* —3=26,97.

534. Hailitu MeTonoM CyMM acCHMMETPHIO H 3KCIeCC MO
3aJJaHHOMY pacnpefejieHHio BHGOpKH o6beMa 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, 5 156 50 16 10 4

I'napa geexapuartan
SNEMEHTH TEOPKM KOPPENSMIM

§ 1. fNMuneiinan xoppensums

Ecau o6e auauu perpeccun Y Ha X n X ua Y —upsiMbe, T0 Kop-
penAlHIO HA3KBAOT AUHELHOU.

Boibopounoe ypasHenue npamoi aunuu pezpeccuu 'Y na X nmeer BHA
- = gy, -
Yr—g=ra 5t (x—2), (*
x
TAe ¥ —YCNOBHAS CPelHAA; X B Y —BHOOPOUHHE CPefHHe NPH3IHAKOB
X nY: o, u oy—BHGOpOuUHHIE CpejHHe XBaAPaTHUECKHE OTKJOHEHHS,
r.—-nu6opoqnuﬂ x03pPHUHEHT KOppeasnan, NPHUYEM

rs= (2 nayry—niy)l/(no.0,).
190



Boibopounoe ypastenue npamod aunuu pezpeccuu X Ha Y HmeeT BHA
— o -
xX,—x=rg -ﬁ (Y —y). (o)

Ecan pannne HabaioneHuit Hax npusnakamu X W YV 3anaHn B BHAE
xoppensuHoHHO# Ta6iHUL C PaBHOOTCTORUIHMH BapHaHTAaMH, TO LeJje-
co06pa3HO nepefiTH K yCJIOBHHIM BapHaHTaM:

up=(x;~—Cy)/h1, v;=(y;—Csz)/hs,
rpe Cy—«s0XKHBA HyJab» BapuaHT X (HOBOe HauyaJsio OTcYeTa); B Ka-
YecTBe JIOXKHOTO HYJS BHIOAHO NPHHATL PapHaHTY, KOTOpas pacnoJo-
JeHa 1IPHMEPHO B cepeluHe rapHaUHOHHOro pana (YCJAOBHMCS NPHHH-
MaTb B KayecTBe JIOXKHOrO HyJisi BapHAaHTY, HMeIOLlyl0 HaHGOJLIBYIO
4acToTy); h;-—uiar, T. €. Pa3HOCTb MeXJy ABYMf COCEAHHMH BapHaHTAaMH
X; Cz;—noxHui#t HyJan BapHadt Y; Ay—war papuant Y.
B stom cayuae BniGopouHbifi KOS(pHiUHEHT KOpPpeaslHH

Y -
re= (2} Nuytiv— nuv)/(n0,0,),
Q]
npHyeM cJaraeMoe z,n,,,,uv YHROGHO BBIYHCJATbL, HCNOJb3Ysl PAaCHeTHYIO
taba. 7 (cM. manee pelmeHune 3amauun 535). .

Bennunnn u, v, 04, O, MOryT GLITb HaiileHbi JHGO METONOM NPOH3;
BefeHHA (NpH GOJBLIIOM YHCJAe RaHHLIX), JHGO HellocpeACTBeHHO Mo ¢op-
MyJiaM:

u=( ngu)/n, v =2, n,0/n, o=V — (0, o,,=Vu’—(u)’.
3Has 3TH BeNHYHHBI, MOXKHO ONpeNeJHTb BXONAUIHE B YPaBHEHHs per-
peccHH (») U (¢s) EeNTHYHHH NO (opMyaam:

£=.;lh|+C], _!{=-f_)h2+Cg, Oy = Uuhl, o= Uyhz.

JA5n OueHKH CHJAH JHHeHHON KOppeasinHOHHOK CBR3H CJYKHT BH-
6opouHbii KOPDHUHEHT KOPPEJNALHH 74,

Jas 060CHOBAHHOTO CYXHEHHA O HAJHYHH CBSISH MEXIy KOJHYECT-
BEHHbLIMH MpPH3HAaKaMH cJlelyeT NpOBepHTb, 3HAYHM JH BHIGOPOUYHHIA KO-
sppuurent xoppensunu (cm. ra. XII1, § 12).

535. Hafitu BbiGOpouHOe ypaBHeHHe NpPSMOH JIHHHH per-
peccudt Y Ha X mo AaHHBIM, NpHUBEACHHHIM B KOppeJIsiLiHOH-

HOH Taba. 5.
Ta6auua 5

X
Y 20 25 30 35 40 "y
16 4 6 — —_ — 10
26 - 8 10 - —_ 18
36 — — 32 3 9 44
46 - — 4 12 6 22
56 — —_ — 1 5 6
Ry 4 14 46 16 20 n=100
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Pewen ne. CocTaBHM KODPPENSUHOHHYIO Ta6/. 6 B yCJOBHWX Ba-
PHaHTax, BH6pas B KadecTBe JIOXKHHX HyJelh C;=30 H C;=36 (kax-
Aass K3 3THX BaPHAHT pacrnoJoXeHa B cepelHHe COOTBETCTBYIOLIErO
BapHAUHOHHOTO psja).

Ta6auua 6

u
v —2 —1 0 i 2 ny
—2 4 6 —_ — —_ 10
—1 —_ 8 10 —_ — 18

0 —_ —_ 32 3 9 44

1 —_ —_ 4 12 6 22

2 —_ — — I 5 6
ng 4 14 46 16 20 n=100

Hafizem u u v:
u= (3 ngu)/n=(4-(—2)4 14-(—1)+46-04-16- 1 420 -2)/100 = 0,34;
9= nyv)/n=(10-(—2) 4 18- (—1) + 44 .0 4 221 4 6-2)/100 =— 0,04.
HafizeM pcnomoraTesibHue BeNHUHHH 42 W U%:
W= (D ngu?)/n=(4-4+414-1416-1420-4)/100 = 1,26;
V2= nyv?)/n=(10-4418.1422.146.4)/100 =1,04.
Hafigem o, u o,
0=V W2 —(u)?= V1,260,388 =1,07;
0y =V B— ()2 = V' T,08—-0,08%=1,02.

Haiizem Zn,wuv, JJIsT 4ero COCTaBHM pacyeTHylo Taba. 7.
CyMmupys uyucsaa nocJsenHero croabua Taéa. 7, HaXOAWM

2 v-U= 2n,,,,uv=82.
v

Jdas KOHTpoJis BHYHCJAEHKAI HaXOAHM CyMMy dHCea mocJjaeiHefl
CTPOKH:
> uV = nguv=_82.
u.

CoBnafieiue CyMM CBUAETEJbCTBYeT O TMPaBUJAbHOCTH BbIYKCJEHHI.

IMosicHeHHust K cocTapJieHHIO TaGja. 7

1. Ipou3aBesenye 4aCTOTH f,, HA BAPHAHTY 4, T.€. NM,,U, 3aMHCH-
BAlOT B NpPaBOM BEpXHEM YrJy KJETKH, cofiepxaulefi 3HadeHHe YacTOTH.
Hanpumep, B NPaBhX BepXHHX yrjax KJETOK NepBOA CTPOKH 3anHCaHul
npouspeneHusn: 4-(—2)= —8; 6-(—1)= —6.
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2. CknagbiBaioT BCe YHCJa, NMOMelleHHbHE B NMPaBbiX BEPXHHUX yrjaax
KJIeTOK OJHOH CTPOKH, H HX CyMMY MNOMEILAIOT B KJETKy STOH Xe cTpo-
KH «cTonbua U». Hanpumep, anaa nepBoft cTpokH u= — 8-+ (—6)=—14.

3. Haxonen, ymnoxaioT BapHaHTy v Ha U H nosyueHHoe npoH3Be-
JIcHHE 3aMHCHBAIOT B COOTBETCTBYIOULYIO KJeTKy «cTosbua vU»s. Hanps-
Mep, B mepBoi#t crpoke TabaHuH v=—2, U=— 14, csexoBarebHO,
vU = (—2) - (—14) =28.

4. Cnoxus Bce uHcaa «ctoabua vUs, mosayyaioT cymMMmy ZvU, Ko-

v
TOpasi paBila HCKOMOA cyMmme Zn,wuv. Hanpumep, ana Tta6a. 7

2vU=82, c/leRoBaTe/IbHO, HCKOMasg CyMMa Znu,,uv=82.
v

J1s KOHTpOJIS aHAJIOTHUHBE BHIYHCJEHHA NMPOHUSBOAAT NO CTOJ6LAM:
TIPOH3BEREHHA N,V 3aNHCHBAIOT B JeBhIl HHKHHMA YroJ KJeTKH, coaep-
»auefl 3HaYeHHe YACTOTH; BCe YHCJA, TIOMEILEHHbHe B JIEBHMX HHXKHHX
yrjax KJeToK ORHOro crosfuna, CK/JaAbBaiOT H HX CyMMY NOMeliaioT B
«cTpoKy V»; HaKoHell, YMHOXAIOT KaXAyl0 BapHaHTy u Ha V H pesyJb-
TAaT 3anHCHIBAlOT B KJETKax mocJepHefl cCTPOKH.

CnoXHB BCe WYHCAA MOC/AeQHeR CTPOKH, MNOJydaloT Cymmy X, uV,
u

KOTOpas TaKxe paBHa HCKOMO#M cymMe Enu,,uv. Hanpumep, ansa ta6a. 7
_2 uV =82, cJeRoBaTeabHO, Z Ruouv =82,
u

Hafinem nckomufl BeB0opouHufi KODPHIHEHT KOPpeNALHH:

nuouv—nuv _ 82— 100-0,34 - (—0,04)

nono,  — 100.1,07-1,00 076

rg==

Hatinem maru h; u hg (PasHOCTH MeXAy JIOOLIMH AByMfA COCEAHHMH
BapHaHTaMH):

hy1==25—~20=5; hy=26—16=10,
Haftnem x ¥ y, yuntupas, uto Cy=30, Cy=36:

X=1u-hy+C1=0,34-54 30=31,70;
¥ =0-hg+ Cg = (—0,04)- 10 -+ 36 = 35,60.

Haftnem o, u oy
Ox="h1-04,=5.1,07=5,35; oy=hye-0,=10-1,02=10,2.

ToacrasHB HafiflenHble BeMHYMHB B COOTHOMEHHe (*), NOJYHHM
HCKOMOe ypaBHeHHe NpsAMol JHHUH perpeccHH Y Ha X;

10,2

Fx—35,60=0,76 ==

(x—31,70),

HJH OKOHYATEeNbHO ¥y = 1,48x— 10,36,
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536. Haiitu BEIGOpOuHBIE YypaBHEHHS MNPSAMHX JHHHA
perpecchn Y Ha X u X Ha Y no AaHHHM, NpPHBEACHHLIM
B CJEAYIOUIHX KOPPEJALHOHHBIX TabJHnax:

a)
X

Y 10 15 20 25 30 35 0 | a,
100 2 v — ] =] =] =1=1=1 3
120 3 4 s3]l — 1 =1 =1 =1 =110
140 —_— —_ 5 10 8 —_— — — 23
160 — — — 1 _— 6 1 1 9
180 — _— — — - —_— 4 1 5
n, 5 5 8 11 8 6 5 2 | n=50

6)

X
Y 18 23 28 33 38 43 48 n
y

125 — L | — | — — — | - 1

150 1 2 5 | — — — | - 8

175 — 3 2 | 12 N 17

200 - | = 1 8 7 — | = 16

225 — | =1 =1 = 3 3 | — 6

250 - =1 =1 = — 1 1 2

ny 6 8 | 20 10 4 1 | a=50




X
Y 5 1 15 20 25 30 35 n,
100 — — — — — 6 1 7
120 —_ — —_ —_ — 4 2 6
140 —_ — 8 10 5 — — 23
160 3 4 3 — — —_ — 10
180 2 1| — I | -] = 4
n, 5 5 11 11 5 10 3 n=>50

§ 2. KpusonmHoHHas KOppensumus

Ecan rpaduk perpeccHH — KPHBas JIHHHSA, TO KOPPEJISILHIO Ha3H-
BaIOT kpusoauneiinod. B wactHocTH, B ciyuae napaGosHueckoil koppe-
JIRILIHH BTOPOTO TNOPAAKA BLIGOPOYHOE ypaBHEHHe perpeccun Y Ha X
HMeeT BHJA

Yy =Ax®+4 Bx+C.

Henaeectunle napamerpst A, B u C HaxoAsaT (Hanpumep, merosom Ia-
ycca) B3 CHCTEMb! ypaBHEHHH:

(2 nxx‘) A+ (2 nxxa) B4 (2 nxxz) C= 2 nx;xx’n
(2 ”xxa) A+ (2 ”xxz) B+ (Z”xx) c =2 ”x;xxv *)
(2 nxx’) A+ (2 nxx) B--nC =2 nx;x-

AHajOrHYHO HaxoAHTCS BLIGOpPOUHOE ypaBHEHHE perpeccHH X Ha Y:
;y= Awy?+ By +Cy.

Jns oueHxu crAH Koppeasuuu Y uHa X CAYXKHT soi6opounoe Koppe-
ARYUOHNOE OmHOweNRue (OTHOLUCHHE MEXTPYnnoBOro CPeAHEro KBaJpaTH-
4eCKOro OTKJIOHEHHS K O6LieMy cpeiHeMy KBaApaTH4YeCKOMY OTKJOHEHHIO
npuasaxa Y)

Nyx = Owewrp/Cobuxs
HJH B APYTHX 0603HaYeHHAX
=0—- [0,
Nyx yx/ y

3aech

Yx =V Duemrp= V(Z nx (gx—'?z)/’;' Oy= V Dogu =
=V o, (y—9)*)/n.
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rae n—ob6beM BRHIGOPKH (CyMMa BCEX YaCTOT); fix—4YacTOTa 3HAYEHHA X
npusnaka X; n,-—uacrota 3uaveHHs y mnpH3HaKa Y; y,—ycaosuas

cpeaHsisi NpH3HaKka Y; y—o6uwas cpenHsis NpH3HaKa Y.

AHasorHuHO onpejesierci BHGOPOUHOE KOppeasilHOHHOE OTHOLIEHHE
XKkY:

Nxy =0 /ox.
v
537. Ha#itn BHIGOpOUHOE YypaBHEHHE perpeccHn g, =
=Ax?*+ Bx+C no JaHHbIM, MPUBEJEHHBIM B KOPpEJIALHOH-
HOH Tabua. 8.
OueHHuTb CHJY KOPpPEesLlHOHHOH CBAI3H 1O BLIGOPOUHOMY
KOpPEJIAILHOHHOMY OTHOILEHHIO.

Ta6auuma 8

X
Y 2 3 5 "y
25 20 — — 20
45 — 30 1 31
110 — 1 48 49
ny 20 31 49 n=100

Pemwenue CocraBuM pacuerHylo Ta6a. 9.

Ta6auuma 9

x n, ;x n. x nxx’ nxx' nxxl "x*‘;x "x;xx nx;xx'
2 20 25 40 80 160 320 500( 1000 2000
3 31 47,1 93 | 279 837 | 2511 |1460] 4380 | 13141
5 49 | 108,67 | 245 | 1225 | 6125 | 30625 | 5325] 26 624 | 133 121
= 100 378 | 1584 | 7122 | 33456 | 7285| 32 004 | 148 262

IloAcTaBuB uMC/a, colepxamMecs B nocaepHed cTpoke Ta6a. 9,
B (*), nonyun CHUCTEMY YpPaBHEHHH OTHOCHTEJbHO HEH3BEeCTHHX Kostp-
, Ct

dunuentos A,

33456 A 7122 B-{- 1584 C = 148262,
7122 A-}- 1584 B} 378 C= 32004,
1584 A+ 378 B+ 100 C = 7285.
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Pemns sty cucreMy (Hanprmep, MeronoM Iaycca), Hafinem: A=2,94,
B=17,27, C= —1,25. NoacrasuB HafineHHHe Ko3{pHlHEeHTH B ypapHe-

HHe perpeccHH y,— Ax3+ Bx-+C, OKOHHATEJABHO MOMYUAM
Yx=2,94x347,27x—1,25.
Ias Toro uToGH BHYHCAHTH BHGOPOIHOE KOPPENALHOHHOE OTHOIe-
HHE 1)y, NpeABapuTeJAbLHO HafileM oO6myl cpeauio y, obuiee cpeaHee

KBa/IpaTHYIECKOE OTKJOHEHHE Oy H MeXrpynnosoe CpeAHEe KBaapaTHue-
CKOe OTKJ/IOHeHHEe 0”— .
x

=) ny)/n=(20-254 31454 49.110)/100 =72,85;
= (2 nv (y—_l;)’)/ﬂ=

= V(?O (25— 72,85)% 4 31 (45—72,85)% 4 49 (110 —72,85)%)/100 =37,07;
0; =V(Z ny (;x—;)’)/n=

=V (20 (25—72,85)3+ 31 (47,1 —72.32)’ + 49 (108,67 — 72,85)%)/100 =

Hafinem nckoMoe BHGOpOUHOE KOPpPeJANHOHHOE OTHOIIEHHE:
n,,—o.. /o, =35,95/37,07 =0,97.
538. HaiiTH BHGOpOUYHOE ypaBHEHHE PerpecCHH y,= Ax? 4

+Bx+4C n BHGOPOYHOE KOPPEJNSUHOHHOE OTHOIIEHHE 1),
No AaHHLIM, NMPHBEJEHHHIM B KOppeJsLHOHHOA TabJHle:

a)
X

Y 0 1 2 3 4 ",
0 18 1 1 20

3 1 20 21

5 3 5 10 2 20
10 7 12 19
17 20 20
ny 22 26 18 14 20 |n=100
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6)

21

16

27

15

21

100

10

21

21

15

17

22

23

14

18

19

21

13

40

80

200

ny

B)

56

44

n =150

46

44

54

50

50

35

ny

r)

25

26

24

28

47

n..—.l50

42

49

13

23

17

28

15

23

20

27

10

11

20

35

50

ny
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n)

X
Y 7 8 9 n,
200 41 7 48
300 1 52 1 54
400 ] 40 48
n, 42 67 41 n=150

539. HaiiTh BLi6OpOYHOE ypaBHeHHe perpeccHH x = Ay*+
+By+C 4 BHOG0OpPOUHOE KOppeslHOHHOe OTHOMEHHE Ny
NOo JaHHBIM, MNPHBEJEHHHIM B KOppeJsIHOHHOMH Tabauue’

a)
X
Y 6 30 50 n
v
1 15 15
3 1 14 15
4 2 18 20
n, 16 16 18 n=>50
6)
X
Y 1 9 19 "y
0 13 13
2 2 10 12
3 1 1 23 25
ny 16 1 23 =50
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§ 3. Panromas xoppensiums

A. Boi6opounnit ko3dpunueHt panrosodt koppensunu Cnupmena.
IlycTs BBIGOpPKA OGBbEMA 71 COAEPIKHT He3aBHCHMHIE OGbEKTHl, KOTOphbie
06/1afaloT ABYMA KauecTBEHHHIMH NpH3HakaMu: A H B. [loa xauecmsen-
HbiM TIOAPA3yMEBAIOT NPH3HAK, KOTOPHIi HEBO3MOXHO H3MEPHTb TOYHO,
HO OH MO3BONAET CPABHHBATh OOBEKTHl MexAy coGofi H, cJlefoBaTejbHO,
pPacroIOXHTb HX B Topagke YOLIBaHHS HJHM BO3pPacTaHHs KauecTBa.
Jlns onpefeJeHHOCTH YCJOBHMCA pacnojaratbh O6beKTH B
nopAfKe yXyJAllieHHA KavyecTBa.

PacnoJsioxxHM cHaualla o6beKTH B MOPANKE YXYAUIEHHA KauecTBa Mo
npuanaky A. [IpunuimeM o0GBEKTY, CTOsLIEMY Ha (-M MeCTe, YHCJIO~—
paHr x;, paBHbIll TNOPAAKOBOMY HoMmepy o6beKkTa: x;={. 3ateM pacno-
JIOXKHM OOBEKTH B MNopsake yOHBaHHS KauecTBa NO NMPH3HAKy B u npH-
NHWEM Ka)kKAOMY H3 HHX paHr (nopsAfKoBbifi HOMep) y;, npHueM (Mas
yno6cTBa CPaBHEHHA PAaHroB) HHAEKC [ NPH y NO-NpeXHEMy paBeH no-
pAAKOBOMY HOMepy o6nheKTa no npH3HakKy A.

B utore nmoJyuHM JBe NocJ/i€J0BaTeNbHOCTH PaHTOB:

no npH3Haky A x3 x3 ... X,,

no npu3Haky B y, ya ... y,

Jns omeHKH cTeneHH CBA3H MNpH3HakoB A W B cayxar, B 4act-
HOCTH, xBoatb:buuueH'ru paHrosofi KoppeasauwH CnupmeHa u Kenpaana
(cMm. m. .

Buibopounwiii xosdpuyuenm paneosot xoppearsyuu Cnupmena Haxo-
RAT no ¢opmyJe

_,_8X2d
pB fla-—fl'

rae d;==x;—Y;, n— o6beM BHIGOPKH.

A6coaioTHasi BestHuHHA KoadHuueHTa paHrosoft koppeasuun Cnup-
MeHa He npeBbillaeT eAHHMUM: |pgl=<< 1.

Jnss 060CHOBAHHOrO CYXKJAEHHS O HAJIHUHH CBA3H MeXAy KadecT-
CEeHHBIMH TNPpH3HAKAaMH CJEAyeT NpOBePHTh, 3HAYHM JIH BHIGOPOUHBIA
Kos(pdHuHent paHrosoil koppensnuu Cnupmena (cm. ra. XIII, § 13).

540. 3HaHUA JOeCATH CTYACHTOB MNpOBepeHbl MO0 [BYM
tectam: A 4 B. OueHkH no crob6aJiIbHOH cHCTeMe OKa3aJiHCh
cJeRyIOHBMH (B NepBOA CTPOKe YKa3aHO KOJIHYecTBO 6aJljioB
no tecty A, a Bo BTopofi—mno Tecty B):

95 90 8 84 75 70 62 60 57 50 .
92 93 83 80 55 60 45 72 62 70 (*)

Hafitn BBIGOpOUHBIN KO3bDHIHEHT PaHrOBOl KOppeJsHH
CnupMeHa MeXIy OUEHKaMH NO ABYM TeCTaM.

Pemenwue. IlpucBoBM paHru x; oneHkam no tecty 4. 3TH OUEHXH
pacnoJioxeHbl B yOHBalOUleM NOpSifAKe, MO3ITOMY HX PaHrH X; PaBHH
NOPSAAKORKIM HOMepaM;

PaHTH x; 1 2 3 4 5 6 7 8 9 10

oueHku no tectry A 95 90 86 84 75 70 62 60 57 50
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[MpuceouM paHru y; OLEHKaM MO TecTy B, ANA 4ero cHavaja pac-
NOJIOXKHM STH OLEHKH B yOhRaiouleM TMOpsiiKe H NMPOHYMepyeM HX:

1 2 3 4 5 6 7 8 910 **)
93 92 83 80 72 70 62 60 55 45

HanoMHuM, 4To HHAEKC i NMpH y JAO/MKeH OhTs pPapeH MOPAAKOBOMY
HOMEpY OUEHKH CTyJleHTa Nmo TecTy A.

Haifinem paur y;. Hnjekc i=1 ykasulBaer, uTO paccma’rpunae'rcu
OlleHKa CTyAeHTa, KOTOphf 3aHHMaeT no Tecty A4 B paay (*) nepeoe
MecTO (3Ta OleHKa pasHa 95); H3 ycJoBMA BHJAHO, YTO Mo TecTy B cTy-
JAEHT MNOJAyuHJa oleHKy 92, xoTopas B (**) pacnoJsioXeHa Ha BTOPOM
mecte. TakuM oGpasoM, paHr y;=2.

Haitnem panr y;. Hugekc i=2 ykasusaer, 4TO paccMaTpuBaercs
OUEHKa CTyJAeHTa, KOTOpHA 3aHHMaeT no Tecty A B pag (*) BTOpOE
MEeCTO; H3 YCJIOBHS BHAHO, YTO CTYJAEHT MOJyuHJ To Tecty B ouenky 93,
KoTopas Bl (**) pacnosoxxeHa Ha nepmoM MecTe. Takum oGpasoM,
PaHT Yg=

AnaslorvuHO HafileM ocTaJbHHe paHrH: yg=3, y,=4, ys=9,
Ys=8, y:=10, Y3 =5, Yo=7, y10=6.

BuinHweM mnocsefoBaTesIbHOCTH PaHToOB X; H ¥t

x 1 23 456 7 8910
y: 21 3 4 9 8 10 5 7 6

Haillnem pasnoctd paHros: dy=xy—y;=1—2=—1; d,—x,—yz-——-
==2-—]=1. Ananoruudo no I'IHM dg=0, d,=0, d,—- , dg =—2,
d7=—3 ds—-s do—-2 d]o——-

BuiuncainM cymMMy KBaJpaToB pasHOCTeff paHrosB:
Ddi=1+1+416+4+9+ 9444 16=60.

Haftnem nckombill koadduiunent panroeofl xoppeasuun Cnupmena,
yuHTHiBaA, 4To n=10:

84 e _ .
=l = T =10 "

Hrak, ps=0,64.

541. JIpa npenojasartessi OLEHHIN 3HaHHA 12 yvamuxcs
no cto6aj/IbHOH CHCTEME H BBICTaBHJIH HM CJelyollHe
OLleHKH (B MepBOA CTpPOKEe YyKa3aHO KoJsuyecTBo 6aJioB,
BLICTaBJIEHHBLIX TNEpPBbLIM NpernoaaBaTeJieM, a BO BTOPOH —
BTODPHKIM):

98 94 88 80 76 70 63 61 60 58 56 5l

99 91 93 74 78 65 64 66 52 53 48 62

Ha#ith BuiGopounblfi Ko3p@dHLUHEHT paHFOBOH KOppe/sUHH
CnupMeHa MeXJly OleHKaMH JABYX NpenojaBaTeJei.

542. TpuHajauaTh UBETHBIX MOJOC pacloOJIOXKEHHE B IMO-
pAlKe yGbiBaHHS OKPaCKH OT TEMHOH K CBeT/IOH M KaXao#
noJioce MPHCBOEH paHr— nopsiakoBuli HoMep. B uTore no-
JyueHa Moc/eJ0oBaTe/IbHOCTh PaHIOB

xx 1 2 3 4 5 6 7 8 9 10 11 12 13
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[Ipu npoBepke cMOCOGHOCTH pa3jMYaTh OTTEHKH I[BETOB,
UCNBITYEMBIH PACHOJIONKHJ MOJIOCH B CJeRyloleM MopsAKe:

y, 6 3 4 2 1 10 7 8 9 5 11 13 12

Haritu koadgpHuHeHT paHroBofi koppensauuu CniHpMeHa MEXKAY
«[IpaBHJBHLIMH® paHraMH X; H paHramH y;, KOTOpbie NpH-
CBOEHHl M0JIOCAM HCIHTYEMHIM.

543. lIsa TOBapoBeaa pacnoOJIOXKHJH AEBATH MOTKOB
NpsKH B Nopsiike yOLIBAHHA TOJILUHHH HHUTH. B HTOre GHIIH
NoJIyuyeHBl ABE MOCJAeACBaTe/IBHOCTH PaHroB:

xx< 1 2 3 4 5 6 7 8 9
y 41 5 3 2 6 9 8 7

Hafith kos¢dpHuneHT paHrosofi koppeasunn CnHpMeHa
MEX]lY paHraMH X; H y,.

544. Cneuna/mucTHl JABYX 3aBOJOB .NMPOPaHKHPOBAJH
11 dakropoB, BJHAIOWHX Ha XOJA TEXHOJIOTHYECKOro mpo-
mecca. B Hrore ObLIH MNOJIyYeHH JBE [OCJE0BATE/IbHOCTH
PaHroB:

x; 1 2 3 4 5 6 7 8 9 10 11
yy 1 2 3 56 4 9 8 11 6 7 10

Onpenenntb, COrjacyiorcsi JIH MHEHHS CHEUHaJHCTOB pas-
JHYHBIX 3aBONOB, HCIOJb3yA KO3((PHUHEHT PaHroBOA KoOp-
peasiund CnHpMeHa.
545. Tpu apGutpa oueHHsH MacrepcTBo 10 cnoprcMeHOB,
B MTOre ObIIH MOJYYEHH TPH MOCAEJOBAaTEJbHOCTH PAHIOB
(B mepBofi CTpPOKe NpHBeAeHH paHru ap6utpa A, BO BTO-
poil —paHrd apGHTpa B, B Tperbedi—paHru ap6utpa C):
xx 1 2 3 4 56 7 8 9 10
y, 3 10 7 2 8 5 6 9 1 4
zz 6 213 9 4 57 10 8

OnpenennTh Mapy apOHTPOB, OUEHKH KOTOPHIX HaHGoJee
COrJIacYIOTCSl, HCNOJNb3ysi KO3(PHIHEHT PaHIroBOH KoppeJs-
unu CnupmeHa.

546. JIBa kKoHTposepa A u B pacnojoxuju o6pasub
W3JeJHil, H3rOTOBJIEHHHIX JEBATbIO MacTepaMH, B Nopsake
YXYAUeHHl KayecTBa (B CKOOKax MNoMelleHbl MOpsiIKOBbIe
HOMepa H3Jesuii ONHMHAKOBOTO KayecTBa):

A 1 2 3, 4 5 6, 7, 8 9
) 21 4 3 5 6 7)) 8 9

Hafith BLIGOPOUYHBIA KO3(pHIHEHT PAaHroBOH KOPpPeJslHM
CnupMeHa MeXAY PpaHramH H3JeJHA, MPHCBOEHHBIMH HM
ABYMsI KOHTpOJIEpaMH.
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PeweHue, YuuThBan, YTO PaHrH H3fZeJHA OAMHAKOBOIO KayecTBa
pPaBHH CpeAHeMy apHPMETHYeCKOMY NOPHAKOBHX HOMEPOB H3JeJHA:
(3+4+45)/3=4, (6+748+9)/4=7,5, (64 7)/2=6,5, HanulleM no-
CJIeAI0BATEJIbHOCTH PAaHrOB, NPHCBOEHHBE H3JeJIHAM KOHTpPOJIEpaMH:

xx 1 2 4 4 4 75 75 75 7,5
y: 2 1 4 3 5 65 65 8 9

HafineM BmGOpOuHHt Ko3{pHUMeHT paHroeofi KoppeasauuH Cnup-
MeHa, YYHThIBasi, 4TO 2df=8 5 n=9:

6 >, d} 6-8,5
ri—Dn@rE1) —89.10

pp=1—
Hrak, py=0,93.

547. IBa uHcnektropa A u B nposepusH 12 BoauTeseit
Ha ObICTPOTY peakKiHH H pacIOJIOKHJH HX B NMOpALKE yXyn-
LWIEHHA peaKlHH (B CKOOKax NMOMELIEHhl NMOPAAKOBLIE HOMepa
BojJHTENIeA ¢ ONMHAKOBOH peakiiHeH):

(A)l(234)5(6,7,8)9101112
(B) 3 2 6 4 5 7 8 11 10 9 12

Haiitu BuIGOpOuHBIi KO3((PHUHEHT PpaHroBofl KOppeJsiliHH
CnupMeHa MeXJy paHramMH BoAMTeJleH, MPHCBOEHHBIMH HM
ABYMSI HHCIIEKTOpaMH.

B. BuGopounwifi xo3pdnumueHT panrosof xoppemuum Kengaana.
MOXHO OueHHRATb CBA3b MEXAY MABYMR KaueCTBeHHHIMH NpPH3HaKaMH,
HCNoAb3yA Ko3(pHUHEHT pauroBofi Koppeasuud Kenganana. Ilyctb panru
06beKTOB BLIGOPKH o6beMa n (34ecb COXpaHeHW Bce 0603HAaueHHs n. A):

=0,93.

no npH3Haky A x; X3 ... X,
Nno NpH3HaKy B Y5 Y3 ... Yn
JlonycTHM, 4TO cnpaBa OT y; HMeercs R, paHros, GOJbLIHX ¥}
cnpaBa OT Yy HMeercst Rg paHroB, GGJbIIHX yg; CNpaBa OT ¥, ; HMeeTCs
R, .1 pauros, 66ablIHX y,_;. BBeaem o6o3HaueHHe CyMMhl PaHroB:

R=R1+ R’+ . .+Rn..1.

Buibopounnifi kosdduinneHT paHroBofi Koppensiund Kenpanna naxo-
AST no gopmyae

T ——_L__.l
P n(n—1)
rge n—o6beM BbGOpKH, R-—cymMa pasros R; (i=1, 2, ..., n—1).

AG6comoTHasA BeNHYHHA xosq;qmuueu'ra paHroBo# xoppemluun Ken-
Jajna He NpeBHIlaeT eAHHHUM: [Tz ],

Jna o60CHOBaHHOroO CYXKJeHHA O HAJIHYHH CBA3H MEXAY
KayeCTB€HHbLIMH IMIPH3HAKaMH cJielyeT ITPOBePHTL, 3HAUHM JIH

BHIGOPOYHKHA KO3(pHLIHEHT paHroBo#l KoppeJsiuHH KeHaanna
(cMm. ra. XIII, § 14).
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548. 3HaHus 10 cTyAeHTOB mpoBepeHL! MO ABYM TECTaM:
A u B. OueHkr no cro6GaJ/uIbHOH CHCTCME OKa3aJjluch cJle-
AyiomHMH (B MepBOH CTPOKe yKa3aHO KOJIHYeCTBO G6aJlioB
no tectry A, a Bo BTOpoiH—nmno Tecty B):

95 90 8 84 75 70 62 60 57 50
92 93 83 80 55 60 45 72 62 70

Hafith Bbi6OpOYHBIH KO3(PPHIHEHT pPaHroBOH KOppeJsiLLHH
Kennanna mexiy OueHKaMH Mo IABYM TeCTaM.

Pemenne. Ilpn peweHnw 3amaun 540, ycsaOoBHe KOTOpPOR coBmna-
laeT C YycJOBHeM HacToslle#t 3afauu, OblM TOJYYeHHW JBe [OCJefOBa-
TEeJBHOCTH PaHroB (B NepBOft CTPOKe NpHBeJEHW PAHTH nmo Tecty A, BO
BTOpofi —no Tecty B):

x; 1 2 3 45 6 7 8-9 10
yi 2 1 3 4 9 8 10 56 7 6

CnpaBa ot y, =2 umeercas R,=8 panros (3, 4, 9, 8, 10, 5, 7, 6),
GoabIMX Yy =2; crnpara OT ys=1 HumeercA Ry =8 paHros, G6JblIKX
y2=1. Anansoruudo noayumm: R;=7, R,=6, Rg=1, Rg=1, R, =0,
Rs =2, Ry=0. CnenoBaresibHO, CyMMa pPaHIoB

R=Ry+Rs+...+Ry=8+4+8+7+6+41+1+4+2=33.

Hainem kosdpduument panrosoft Koppensuuu Kennasna, yuutusas,
ytro R==33, n=10:
4R 4.33
t"_n(n——l)—l—lo-g—l_o’“’

HUrak, T,=0,47.

549. IBa xoHTpoJiepa pacnojoxuad 10 pgerane#t B no-
pAAKe YXyAlHeHHA HX KauecTBa. B utore Gbliv noJiydyeHb
J\B€ [0CJIelOBaTe/IbHOCTH PaHrOB:

xx 1 2 3 4567 89 10
yy 1 2 4 3 657 109 8

HUcnonbdysa xosdpouuneHT paHroBoii Koppenasuuu Ken-
AaJjina, OINpefeJuTb, COrJacyloTcs JIH Ol€HKH KOHTpDOJIEPOB.

550. Hafith BriGOpouHbIfi KO3(pdHLHEHT paHroBoil Kop-
peaauun Kenpanna no ycnoBHio 3afaud 542,

551. Ilo ycaoBuio 3anauu 544, ucnosab3ys KoadpduUUHEHT
paHroBo#i koppeasund KeHaanna, onpeiesHTh, COryacyoTrcs
JU MHEHHS CrelHaJHCTOB Pa3JHYHBIX 3aBOJIOB.

552. Ilo ycnoBuio 3ajayd 545, McnoJb3ysi KO3pdHLHEHT
paHroBoH Koppeasauud KeHnasuia, onpefesauTh napy apGHT-
pOB,. OLEHKH KOTOpBIX HaHGoJjiee COBIMaJaloT.

553. Haiith BBeIGOpOYHBIA KO3pPHUHEHT paHroBoH Kop-
peasuuu KeHpganna no ycJsoBuio 3ajauu 547.
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Fnasa rpusaguaras
CTATUCTMYECKAS NPOBEPHA CTATMCTMHYECKMX MMIIOTE3

§ 1. OcHoBHbie cBegileHMn

Cmamucmudecxod Ha3WBalOT THNOTE3y O BHAE HEH3BECTHOTO pac-
NpefeNCHHA HJIH O MapaMeTpax H3BeCTHHIX pacnpejefeHHf.

Hyaesoid (ocroerod) Ha3HBaOT BHABHHYTYIO rHnotesy H,.

Konxypupyrowed (anbrepHaTHBHOR) HasWBAIOT runoresy f,, xoropas
NMPOTHBOPEYHT HYJIeBOH.

Paannyaior runoresn, KOTOpHE COAEepXKAaT OAHO H GoJee OAHOrO
npeAnooxeHHil.

fIpocmod Ha3HBAOT THNOTE3y, COJAEPHKAULYI0 TOJbKO OAHO MpeRNo-
JIOXKeHHe.

CA0oxHOd HA3LBAIOT THNOTE3y, KOTOPAs COCTOHT H3 KOHEYHOro
HAH GeCKOHEYHOro YHCJa IMPOCTHX CHNOTe3.

B urore npoBepKH THNOTE3H MOryT GhLITh JAONYyleHW OWHGKH ABYX
poJoB.

Ouwiubka nepsozo poda COCTOHT B TOM, 4To Gyjer OTBeprHyTa mpa-
BHJIbHAR HyJdeBas rHnotesa. BeposTHocTb owHGKH nepBOoro poAa Haabi-
BAIOT YPOBHEM 3HA{UMOCTU H 06G03HA4AIOT uepes a.

Ouiufika 8mopoeo poda COCTOHT B TOM, 4To GyneT MPHHATA Henpa-
BHJbHAA HyJeBasA runoresa. BeposaTHocTh OmMHGKH BTOpPOro poga o0603-
HaualoT uepes fi.

Cmamucmuueckun Kpumepuesm (HJH NPOCTO Kpumepuem) Ha3HBAIOT
cayvalfinyio seauaHHy K, KOTopasi CAYXKMT AJIS NPOBEPKH THAOTE3H.

Habarwoaemvin (amnupuseckuns) anauenneM Kuay Ha3HBAOT TO 3Ha-
yeHHe KPHTEPHSA, KOTOPOe BHIYHCJAEHO MO BHOGOPKaM.

Kpumuueckoid oGracmbro Ha3HBAIOT COBOKYNHOCTb 3HAYeHHA KpuTe-
pHA, TIPH KOTOPHX HYJIEBYIO THNOTE3y OTBEPraior.

O6aacmolo npunamus zunom:?3vi (064acmol0 GonycMUMBX 3HAYERLI)
Ha3LIBAIOT COBOKYMHOCTb 3Ha4YeHHli KPHTEPHSl, TNPH KOTOPHX HYJEBYIO
THNIOTE3Y NPHHHMAIOT.

OcHo8HOd npunyun nposepKu CMAMUCMUXECKUX 2Unomnte3: eclH Ha-
Gaiofaemoe 3HAaueHHE KPHTEPHN TNPHHAAJNIEXHT KPHTHuYeckoft obnacTH,
TO HYJIEBYIO THNOTe3y OTBEPraioT; ecsH HabJaofaemoe 3Ha4eHHe KPHTepHS
NPHHALJMEKHT C6AaCTH NPHHATHA CHKNOTE3H, TO THNOTE3y NPHHHMAIOT.

Kpumuu«eckuxu mouxamu (epanuyamu) kyp Ha3LBalOT TOUKH, OTAe-
JAAAIOHLHE KPHTHUYECKYI0 ¢6JacTh OT C6.acTH NPHHATHA THIIOTE3H.

I1pasocmoponned Ha3LIBAlOT KPHTHYECKYIO 06JacCTh, OnpeieasieMylo
nepaseHcTBOM K > kyp, rAe kyp— NCNOKHTENbHOE 9HCJIO.

Jlesocmoponted Ha3LBAOT KPHTHUYECKYIO C6JacTh, ONpejensieMyio
HepaBeHCTBOM K < kyp, rae Aygp— OTpHUATE.ILHOE 9HCJO.

Heycmoponned Ha3HBAIOT KPHTHYECKYIO 6JacTb, OmNpejeJsieMylo
HepaBeHcTBOM K < &y, K > ks, rAe k3 > ky. B uacTHOCTH, €CJIM KPHTH-
YE€CKHEe TOYKH CHMMETDHYHH OTHOCHTEJNBHO HYJAfA, TO ABYCTOPOHHAR! KPH-
THYecKasi o6JacTb ONpeAeNsieTCs] HePaBeHCTBAMH (B NPEANOJOXKCHHH,
uT0 hyp > 0)

K < —_ KD» K > kl(]h

HJIH PaBHOCHJIBHHM. HEPABEHCTBOM

| K| > kgp.
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Il OTHICKAaRHA KpHTHuYeckoff o6JacT# 3alalOTCA YPOBHEM 3HAUYH-
MOCTH G H HILYT KPHTHYECKHE TOYKH, HCXOAfl H3 CJAEAYIOULHX COOT-
HOLUEHHI:

a) AJas npaBocTOpoHHeR KpHTHYecKolt ob.jacTH

P(K > byp)=a (kgp > 0);
6) AnA NeBOCTOPOHHER KpHTHuUecKoH obnacTH
P (K < kyp)=0at(kyp < 0);
B) AJs1 ABYCTOpPOHHell cHMMeTpHYHOH 06.1aCTH
P (K > kyp)=(a/2) (kup > 0), P (K < —kyp)=a/2.

Mowrocmoio Kpumepus Ha3bLIBAlOT BEePOATHOCTb NONAZaHHA KpHTeE-
pHA B KPHTHUecKy!0 06.1aCTb NMPH YCJOBHH, YTO CTIIPABEAJIHBA KOHKYPH-
pyooumas runotesa. JpyruMH cJIOBaMH, MOWHOCTb KPHTEPHSl €CTb Bepo-
ATHOCTb TOTO, 4YTO HYyJeBas Tunore3a OyjJeT OTBeprHyTa, €CJH BepHA
KOHKypHpyiolllass THNOTe3a.

§ 2. CpasHaeHMe ABYX AMcCnepcui
HOPMAanNbHbIX reHepansHbiX COBOKYNHOCTEH

INo He3aBHCHMBIM BLIGODKaM, O6beMbl KOTOPBIX 1, g, H3BJEUEHHBIM
H3 HOPMa/bHHX TreHepaJIbHHX COBOKYNHOCTefl, HalileHbl HCTpaBJieHHbIe
BbIGOPOUHBIE AHCMEPCHH sk H sy. TpeGyerca cpaBHHTb STH AHMCNEPCHH.

Mpaeuno 1. Jas mozo «moGst npu 3a0aHHOM YPOSHE SHARUMOCMU
nposepumo Hyaesyro eunomesy Ho: D (X)=D (Y) o pasencmae zenepanro-
Hotx Oucnepculi HOPMAAbHLLX COBOKYNnHOCMeL npu KOHKYpupyoued auno-
meze Hy: D(X) > DY), ralo swiuucaums Habawdaemoe 3HaueHue
xpumepun (omHowerue 6oabuwieli uUCNPABAEHHOU Oucnepcuu K Menblied)

F H36n=325/ Sgﬂ
u no mabauye xpumudeckux mowex pacnpedesenus Puwepa—Credexopa,
no 3a0aHHOMY YPOBHIO 3HAYUMOCMU O U uwucaam cmenened ¢80600u
ky=ny—1, Rg==ng—1 (k;—vwucsro cmenened csobodst Goavwied ucnpas-
Aennod Oducnepcuu) HKadmu xpumusecKyro mouxy Fyp(a; ki, ks). Ecau
Fyaga < Fyp—nem ocnosanuldl omsepenyms Hysesywo eunomesy. Ecau
Fuagy > Fyp—Hynresyw eunomesy omsepzarom.

NMpasnao 2. [Tpu xouxypupyroued eunomeze Hy: D (X) # D (Y)
Kpumuseckyro mouky Fyp (a/2: ky, Rg) uwym no ypoenro anawumocmu a/2
(6080r mexobwiemy 3a0anHO020) u 4ducaam cmenened ceobodu ky u ke
(k1 —uucao cmenenei 806006t Goavuied ducnepcuu). Ecau Fpay < Fyp —
Hem ocnosanud omseperymo Hysesyto 2unomesy. Ecau Fyagy > Fyp —
HyAesyro 2unomesy omsep2aiom.

554. I'lo nByM He3aBHCHMKIM BhHIGOpKaM, 06beME KOTODPBIX
n,=11 u n,= 14, u3pjeyeHHHIM H3 HOPMAJIbHBIX reHepaJb-
HbiX coBOKynHocTe#t X H Y, HaHJleHH HCnpaBJieHHble BRGO-
pouHble gucnepcuu sk =0,76 u s}, =0,38. IIpu ypoBHe 3Ha-
yuMmocTH a = 0,05, npoBepuTh HyJaeBylo runoredy H,: D (X)==
=D (Y) o paBeHCTBe reHepaJsibHbIX AHCNEpCHH, MpPH KOHKY-
pupylouwe# runorese H;: D (X) > D(Y).
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Pemenne. Haiinem oTHoweHue GoJbiuieli HCNIpaBJeHHOR AMCHep-
CHH K MeHbed:;
Fya6q =0,76/0,38 =2.

[lo ycaosuio KoHKypupywollas rumnoresa HMeer sua D (X) > D(Y),
TIOITOMY KPHTHYecKas 06JacTh— NpaBOCTOPOHHSAS.

INo Ta6Gauue npuJaoxKeHHss 7, TO YPOBHIO 3HauHMocTH & =0,05 u
YHcJaM cTeneHel CBOGOAHW %y =n;—1=11—1=10 H Ry=nys—1 = 14—
— 1 =13 HaXoJAMM KpPHTHYECKYIO TOUKY

Fyyp (0,05; 10; 13)==2,67.
Tax kaxk Fya6y < Fxp—HeT OCHOBaHHAi OTBEPrHyTb THNOTE3y O pa-

BEHCTBE TreHepaJibHhIX nucnepcm’l JpyrumMu cJjoBamu, BuiGOpPOYHLIe
HCIIpaBJIEHHBE JHCMIEPCHH Pa3JjIHYalOTCH HEe3HAUHMO.

555. ITo nByM He3aBHCHMBIM BbIGOpKaM, O6GbEMbI KOTOPHIX
n,=9 4 n,= 16, H3BJleYeHHBIM H3 HOPMaJIbHBIX reHepaJibHbIX
coBokynHocteit X H Y, HaliieHH HcnpaBJ/ieHHbIE BbIGOPOUYHBIE
aucnepcHu sk =34,02 n s}, =12,15. TIpn ypoBHe 3HauHMoO-
ct 0,01, npoeeputh HyaeByio runoresy H,: D(X)=D (Y)
O paBeHCTBE reHepaJIbHbIX JHCMEepCHH MPH KOHKYPHpYIOLEeH
runorese H,: D(X) > D (Y).

556. Ilo nByM He3aBHCHMBLIM BHIGOPKaM, 0O6bEMbl KOTOPBIX
n,=14 n n,=10, u3BJieyeHHbBIM H3 HOPMAaJbHHIX I'eHepaJlb-
HBIX COBOKYynHocte#i X W Y, Ha#ljeHH HCHpaBJieHHbie BhIGO-
pounbie aucnepcHu sk =0,84 u s}, =2,52. Ilpu ypoBHe 3Ha-
yumocTH o =0,1, npoBepuThb HYJeBylo runote3dy H,: D (X)=
= D(Y) o paBeHC1Be reHepaJjibHbIX JHCNEPCHHA NPH KOHKY-
pupyloweii runorese H,: D (X) %D (Y).

C e ) 5 J‘lbmeﬂ Hc“p aBJI€H HOI':l AH nep-
HH K MEHbI H- . C
1 naba _2752/0,84 _..._—"'3.

Ilo ycaoBuio XoHKypHpylomas runoresa HMeer BHA D (X) # D(Y),
NO3TOMY KDHTHYecKasi 00/1acTb— OBYCTOPOHHAA. B cooTBeTcTBHH ¢ mnpa-
BHJIOM 2 NpH OTHICKAHHH KPHUTHYECKON TOUKH c.nenye'r GpaTh ypoOBeHb
3HaYHMOCTH, BJBOE€ MeHbIIHH 3aKaHHOTrO.

Io 'raGJmue TIPHJIOXKEHHAA 7, MO yPOBHIO 3Haqnmoc1'u a/2=0,1/2 ==
= 0,05 ¥ 4yHcsiaM cTeneHel CBOGOIl,bl ki=10—1=9H kz-—-l4——l =13,
HaXONHM KPHTHUYECKYIO TOUKY

Fyp(0,05; 9; 13)=2,72.

Tak kax Fuagx > Fyp-—HyJleByl0 THIIOTE3y O PaBEHCTBE rexepaib-
HHIX RHCMEPCHH OTBEpraem.

557. Ilo nByM He3aBHCHMbIM BbIGOPKaM, OGBEMB KOTOPLIX
n,=9 1 n,=06, U3BJEYEHHbIM H3 HOPMAJIbHLIX TeHepaJbHbIX
coBokynHocted X H Y, HaifiaeHH BbIGOPOYHLIE NUCIIEPCHH
D, (X)=14,4n D, (Y)=20,5. Ilpn ypoBHe 3HauumocTtH 0,1
npoBepuTb HyJeBYlo runoresy H,:D (X)= D (Y) o paBeHcTBe
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reHepaJslbHBIX JHCAEepCHH TpH KOHKYpHpYiolleii TrHiorese
Hy: D(X)5D(Y).

Yxasauue HalTu cuavana ucnpasJeHHble AucnepcHH no ¢op-
MyJaam:

—ij_—l - Dy (Y).

sk=—T2— - Ds(X), s¥= -

nl'—

558. JIBymMsi MeTozaMH INpOBejeHbi H3MepeHHS ONHOH M
TOH Xe ¢usnyeckoil BeaHuHHbl. [losyueHnl cJaeaylomue
pe3yJbTaThi:

a) B nepBoM cJay4yae x,=9,6; x,=10,0; x,=9,8;
x,=10,2; x,=10,6;

6) Bo BTOpoM cayyae y,=10,4; y,=9,7; y,=10,0;
y,=10,3.

MoxXHo NH cuuTaTh, UTO 06a MeroAa 06GecnedyHuBalOT OAH-
HaKOBYIO TOYHOCTb H3MEpeHUH, eCAH NPHHATh YPOBEHb 3Ha-
yuMocTH o = 0,1? IlpeanoJsiaraercs, 4To pe3ysbTaThl H3Mepe-
HHH pacnpenejieHbl HOPMaJbHO H BbIGOPKH HE3aBHCHMBI.

Pemenne. ByaeM CyIHTb O TOYHOCTH METOAOB IO BeJHYHHAM
aucnepcuit. Takum o6pasoM, HyJieBaa runoresa umeer BuR Hy: D (X)=
= D(Y). B xauecTBe KOHKypmpywooueh npumeM runoreay Hy: D (X) #
# DY) ’

Haiinem BbiGopounbie ancnepcuu. Jas ynpowieHuss BbiYHCTEHHIE
nepefijleM K YCJOBHBIM BapHaHTaM:

u; =10x;—100, v;=10y;—100.
B HTOre noJyyHM yCJGBHble BADHAHTHI
u; —4 0 —2 2 6
v; 4 —3 0 3

HaiigeM ucnpasJsieHHble BHIGOpOUHbIE AHCNEPCHH:

_ 2w —|Buillm _ger4ayat30)—oys_ o

2
Su= ny—1 51
;. D —|Dvf e (16494 9)—4ar/4
Sp = —1 == T—1 =10.

Cpasuum gucnepcun. Hailjgem oTHomeHue Goablueft HcnpasJeHHOi
AUCMEPCHH K MeHblieH (Kaxnpas M3 AdcnepcHil yBeauuuaace B 102 pas,
HO HX OTHOMIEHHE He H3MEHHJIOCh):

Fua6s =Sx/sy =sulsi=14,8/10=1,48.

ITo ycnoBuio KoHkypupylomas runore3a umeer Bun D (X) # D(Y),
NO3TOMY KpHTHYecKasi o6J/1acTb ABYCTODOHHSIA H B COOTBETCTBHH ¢ mnpa-
BHJIOM 2 npH OTHICKAHHH KPHTHUYECKOM TOUKH cJjelyeT OpaTb ypoBeHb
3HAaYHMOCTH, BABOE MEHbUHIl 3afaHHOrO.

IMo Tabauue npunoxenus 7, MO yPOBHIO 3HAYHMOCTH &/2=0,1/2 =
= 0,05 ¥ yucaaM cTeneHel cBOGOANM £y =ny—1 =0—1 =4 H ky=nyg—1 =
= 4—1=23 HaxoauM KPHTHUeCKyl0 Toury Fyp(0,05; 4; 3)=9,12.
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Tax Kak Fya6q < Fyp—HeT OCHO3aHHH OTBEPTHYTh HYJIEBYIO [HIIO-
Tesy O PaBeHCTBe TeHepa/bHbIX AucnepcHfi. JIpyrHMH cJOBaMH, HCpaB-
JeyHble AHUCMEPCHH DAa3THYaloTCA He3HauuMO H, CJeloBaTesbHo, o6a
MeToa o6ecrneyypaloT OAHHAKOBYIO TOYHOCTh H3MepeHHil.

559. [Ins cpaBHEHHS TOYHOCTH IBYX CTaHKOB-aBTOMaToOB
B3ATh! JABe Npo6bl (BbIOOPKH), O6BEMBI KOTOPHIX ny=10 H
n,=8. B pe3ynbraTe H3MepeHHS KOHTPOJIHPYEMOro pa3Mepa
OTOGpaHHBIX H3/e/HH MOJYyuYeHbl CJeAyIOUlHe pe3yJbTaThl:

x; 1,08 1,10 1,12 1,14 1,15 1,25 1,36 1,38 1,40 1,42
y, 1,11 1,12 1,18 1,22 1,33 1,35 1,36 1,38

MOXHO JH CYHTaThb, YTO CTaHKH 06J1aJal0T OAHHAKOBOM
touHocTbio [H,: D(X)=D(Y)], ecau npuHATb ypOBeHb 3Ha-
yumoctd a=0,1 M B KauectBe KOHKYpHpYIOUIeH FHNOTE3hl
H,: D(X)s=D()?

Ykasanwue. JIna ynpouieiHs BbiYHCAEHHH nepeAiTH K YCJOBHLIM
BapHauram u;=100x; — 124, v; =100y;— 126.

§ 3. CpasHenre mncnpasnenHoi sniopouHol gmcnepcmu
€ rMNOTETHYECKONK reHepanbHON AMcnepcHes
HOPMAanbHON COBOKYNHOCTM

O6GoaHauuM uyepes n o6neM BHIGOPKH, MO KoTopoft Haflaena Hcmpas-

JieHHas JaHcnepcHs s?. )
NMpasuno 1. Jas mozo «mobe npu 3a0aHHOM YDPOBHE 3HAUMOCMU O

nposepums Hysesyw eunomesy Hy: Clam0) O paseHcmee HewdsecmHod
seneparvHold Oucnepcuu 0% eunomemuueckomy (npednosazaemomy) 3Ha-
wenuro Oy npu Kowkypupyrowed eunomese Hy: o3 > o4, Hado esducaume
HabBaodaemoe 3HaueHUe Kpumepus
:
‘X:aén=L’1:;)—f—
Jo
u no mafauye Kpumudeckux mo4ex pacnpedesenus %}, no 3adanromy
YDPOBHIO 3HAuuMoOcMU o U wucay cmenered c8obndw kR=n—1 nadmu
KpUMUUeCKYt0 moLKy xﬁp (a; k). Ecau xfm& < x;’(p—uem ocHosarud
omsepeHymo Hyaesyrwo eunomesy. Ecau Yua6n > xﬁp—ny/teayro aunomesy
omsepeaarom.
NMpasuno 2. [Tpu xonxypupyrowed 2unomese Hy: a? # 08 Haxvdsm
A1€8y10 7.?,”, kp(1—a/2; k) u npasyrwo x.’ipag_ xp (@/2; k) xpumuuecxue
mosku, Ecau Ynes. kp < Xnaon < xnpaa,‘,(p - Hem OCHOBaKui omseparyme

1 3 3
rynegyto eunomedy. Ecau Yuaon < Ynes. xp UAU ¥nabn > Anpas.kp — HY-
Ae8Y0 eunomely omsepearom.

Mpasuno 3. ITpu xonkypupyroujed 2unomesze Hy: o < oo Haxodam
Kpumuseckyro mosxy xﬁp(l—-—a; k). Ecau yhaon > x.’;p(l——a; kYy—mnem
ocHosanuil omeepenyme wyaesyto aunomesy. Ecau Yuan < x,’gp (l—a; &)—
HYynesyl0 zunomesy omsepeaarom.
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3amevnanne. Ecau uncao creneneii csofoan & > 30, TO KpHTH-
9eCKyl0 TOYKY x:p (o; k) MOXHO HARTH K3 paBeHcTBa Ynacoua—/I nab-
depTH:
Xip (a; B)=k[1—2/98 12z, V' 2/(9R)]°
rAe 2z, HaXOAAT, HCMOAb3ys ¢ynKuuio Jlannaca (cM. npuiaOkKenue 2),
H3 paBeHCTBa
D (25) = (1 —2w)/2.

560. M3 HopmasbHOH reHepaJsibHON COBOKYNHOCTH H3BJIe-
uyeHa BbIGOpKa o6bemMa n =21 u no Heit HaHjAeHa HCnpaB-
JeHHas BbiGopouHas aucmepcus s®=16,2. TpeGyercs npu
ypoBHe 3HaunMocTH 0,01 npoBeputh HyJsieBylo runoresy H,:
0®=0}=15, npuHAB B KauyecTBe KOHKYpHpYyiolleA Trumno-
Tesn H,: o3 > 15.

Pemenne. Hafizem na6aonaemoe aHayenne KpHTEpHSA:

s (n—Ds* _ (21—1)-16,2
xHaoll‘— 0: - 15

[lo ycnoBuio, XOHKypHpylowas rumnoresa kmeer sug o® > 15, no-
3TOMy KPHTHYecKasi c6JacTb— NpaBocTOpoHHas (npasuJo 1). Tlo Tabaunue
NpHJAOKeHHs 5, no ypoBHio 3HauHMocTH 0,01 H uncay crenenefl ceoGoan

k=n—1=21—1=20 HaXOAHM KPHTHYECKYIO TOUKY Xxp (0,01; 20)=37,6.

TaKk KaX Yhatn < Xwp— HET OCHOBaHHA OTBEPrHyTh HyJEBYIO FHNO-
Te3y O paBeHCTBe reHepaJibHON JAHCNEPCHH THNOTETHYECKOMY 3HAYEHHIOo

co==15. JIpyrumu cJ0BaMH, pasiHuHe MeXAy HCNpaBieHHOA Aucnep-
cHeft (16,2) u runoreTnueckoil renepaarHofi aucnepcueft (15) HeaHauumo.

561. M3 HopMaJbHOH reHepajibHOH COBOKYMHOCTH H3BJie-
yeHa BbiGopka ob6memMa n =17 u no He# HaljeHa ucnpaBJieH-
Hasi BbIOOpOYHas AHMCHEpCHs =0,24. TpebGyercs npmu
ypoBHe 3nauumoctH 0,05 npOBepHTb HYJIEBYIO THNIOTe3y H,:
0?=03=0,18, NpHHAB B KauecTBe KOHKYpPHpYoUleA Truno-
Tesm H,: o*>0,18.

562. Us HOpMaJIbHOH rexHepaJibHOH COBOKYMHOCTH H3BJe-
ueHa Bbl6OpKa o6beMa n=3l:

papuaHTtel x; 10,1 10,3 10,6 11,2 11,5 11,8 12,0

yactotet n; 1 3 7 10 6 3 1

Tpe6byerca npH yposHe 3naunmocTth 0,05 npoBepuTh Hy-
JeByo runoresy H, o3}=o03=0,18, npuHsAB B KauecTBe
KOHKypHupywweh runoresnt H;: o* > 0,18.

Ykasauwue. [lpunsats yc.noaHue BapuaHTH 4; =10x;—110; BH-

2
niui—[ 2niailln a satem % = s
n—1 ’ *U10t

563. TouHocThb pa6OTHI CTaHKa-aBTOMaTa IIpoBepserca no
JAHCNEPCHH KOHTPOJIHPYEMOro pa3Mepa H3JeJiHH, KOTopas He
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poaxHa mnpeBniwath 0;=0,1. B3sara npo6a u3 25 cayuafi-
HBIX OTOGpPaHHHX H3JeNufi, NpHYyeM NOJYyYEeHH CJEAYIOLIHe
pe3yJJbTaThl H3MEepeHHH:

KOHTpoJiHpyeMulfi pa3mep
H3geaufi npoGbl x; 3,0 3,5 3,8 4,4 4,5
yacToTa n,2 6 9 7 1

Tpe6yercs npu yposBHe 3HauumoctH 0,05 npoBepuTh,
ofecrieyHBaET JIH CTaHOK TpeGyeMyl0 TOYHOCTb.

Pemenne. Hynesasa runoresa H,: 0'=03=0,1. IMpuMeM B Ka-
9ecTBe KOHKypHpytoulefi rumoresn Hy: o? > 0,1.

Hafizem Hcnpas/ieHHY!O BHGOPOuHYIO aHcmepcHio. [laa ynpoumeHHs
pacuera mnepefitleM K ycJoBHHM BapHaHTam. [IpHHAB BO BHHMaHHe, uUTO
BHOOpOuHas CpeAHAn mNpHMepHO pasHa 3,9, NOJOXHM wu;=10x;—39.
PacnpezseneHne uacTor NPpHHHMAET BHA

uy -9 —4 —1 5 6
ng 2 -6 971

Hﬁi&nem BCMOMOTATENLHYIO HCOPABICHRYIO JACTIEPCEIO YCJIOBHLIX BAPAAHT:

s 2npi—=[XnuPIn

Sy =
" n""l *

NOACTAaBAB JaHHHE 38Ra4H, MOJYYHM sz=19,75.
HafineM HCKOMYIO HCMpPaBJeHHYIO AHCNEPCHIO:

s% = s4/10? = 19,75/100 =0,2.
Hafinem na6aronaemoe 3HayeHHe KPHTEPHA:

s _ (n—Dsk _(B—1)-02_ ¢
Kaadn o 0,1 :

KoHKypHpylowWwan rHMoTe3a HMeeT BHA 0* > Go, MOSTOMY KpHTHYe-
cKkaa o6aacTh —ORHOCTOPOHHAA (1paBuso 1).

Hafaem 110 TaGanue npuaoxkeHHA B KpHTHYECKYIO TOUKY xﬁp (0,05; 24)=

=36,4. UMeeM yhatn > Xkp, C/IENOBATENLHO, HYJEBYIO I'HIIOTESy OTBEp-
raemM; cTaHok He obecneyHBaer HEOGXOAHMYIO TORHOCThH H TPpebyer moa-
HaNajKH.

564. B pesyJsbraTe AJHTENBLHOr0 XpOHOMETpa)a BpeMeHH
c6opKH y3/iia pasyiHYHBIMH CGOpIIHKAMH YCTaHOBJIEHO, 4TO
AMCrNepCHA STOro BpeMeHH Oj=2 MHH®. PesyabtaTh 20 Ha6-
JogeHuA 3a paGoTofi HOBHYKA TAKOBH:

BpeMsi COOPKH OQHOrO
y3Ja B MHHYTax x; 56 58 60 62 64
4acToTa n, 1 410 3 2

MexHOo s npu ypoBHe 3HauumocTH 0,05 cuuTaTh, 9TO HOBH-
4OK pafoTaeT PHTMHYHO (B TOM CMBIC/e, 4TO XHCIEPCHSA
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3aTpayBnBaeMoro HM BpeMEHH CYUIECTBEHHO H€ OTJIHYaeTcs
OT IHCNEPCHH BPEMEHH OCTaJbHbIX COGOPLIHKOB)?

Yxaszanue. Hyaepan runoresa Hy: 0% =0p=2; KORKypHpyomas
runotesa Hy: o2 # op. [IpHHATL 4;=x;—60 H BHYHCJHTH Sy.

565. IlapTus H3aejHA NpPHHHMaeTcA, €CJAH AHCNEPCHA
KOHTpPOJIHpYEMOro pa3Mepa 3Ha4YuMO He npesniaer 0,2.
HUcnpassenHan BHOGOpOYHas AHCNEpPCHA, HalfeHHas 1O Bhi-
Gopke o6bema n = 121, oka3sanacno paBHO# sk = 0,3. MoxHo
JIH NPHHATb NAapTHIO NpH ypoBHe 3HaunmoctH 0,01?

Pewenne. Hynesaa runoresa H,: o®=03=0,2. Konrkypupyio-
mas runotesa Hy: o2 > 0,2.
Haftnem naGmonaeMoe 3HaYeHHE KPHTEpHA:

xian =(n—1)-sk /06 =120.0,3/0,2 = 180.

Koukypupyrowas runoresa umeer BHA ¢? > 0,2, caeaoBatesbHO,
KpMTHuecKas o6JacTb npaBocTOpoHHAR. [TockoabKy B TabaHue NpHACKe-
HuA 5 He coAepXHTCA uHcaa crelleHelf cBoGoam k=120, nafinem xpurtu-
4eCKYyI0 TOYKY NPHO/HKEHHO H3 paBeHcTBa Y HjcoHa —uandepTH:

Axp (@ R)=h[1 —2/(9k)+ 2o V2/(OR)].

Hadnem npeasapuTenbHo (YYHTHBAA, 4TO Mo ycjosuio a=0,01)z, =
== 29,00 H3 paBEHCTBA

@ (29.01) =(1 —20t)/2 =(1 —2.0,01)/2 =0,49.

Mo tabanue ¢dyuxkunn Jlanaaca (CM. NpHJAOKeHHe 2), HCIOJb3YA JAHHel-
HYIO HHTEPNOJNALMNIO, HAXORHM: Zg¢1=2,326. Iloacrasus k=120, 2, =
=2,326 B popmyay VY uacona—TIuandeprs, nonyuum xf(p (0,01: 120) ==
= 158,85. (3710 npHOAMKEHHE AOCTATOYHO Xxopouiee: B Gojsee NOJAHBIX

TabaMuax npuBefeHo 3HayenHe 158,95). Tak Kak x:,o,,. > x,"p——ny.ne-
Byl0o THnote3dy orBepraem. [lapTHio NPHHATL HeAb3A.

566. Pewnrb 3agauy 565, npHHAB ypoBeHb 3HaYHMOCTH
o =0,05.

§ 4. CpasHeHMe fByXx CpeaHMX reHepanbHmX
COBOKYNHOCTEH, AMCNEPCHM KOTOPHIX M3BECTHH
(Gonswne Hezammcumbie ssibopim)

OGosHayuM yepe3 n H m obbeMn Goabwnx (n > 30, m > 30) Hesa-
BHCHMbIX BbHIGOPOK, MO KOTOPbIM RafiieHbl COOTBETCTBYIOilHe BhGOPOYHHIE
cpeaune x M y. I'edepanbunie gucnepcuu D (X) u D (Y) nspecTHH.

Ilpasano 1. Jaa mozo umofvl npu 3a0aHHOM Yposde 3HAYUMOCMU &
nposepumes nyaesyio sunomesy Hy: M(X)=M(Y) o pasencmse mamema-
muveckux oxcudanud (2eHepUALHBIX CPEOHUX) OBYX HOPMAADHBIX 2eHEe-
PGAbHBIX COBOKYNnHocmeld ¢ ussecmubimu ducnepcusmu (8 cayvae 6orvuiux
ebibopox) npu xouxypupyrowjed eunomede Hy: M (X)# M(Y), nado
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auuucaumos Haba00aesoe 3nauenue Kpumepus
iy
Y D(X)/n+4D(Y)/m

u no mabauye Qynxyuu Jlanaaca Halimu KpumuuecKyro modKy Zyp U3
pasencmsa

Zyabs=

D (z4p) = (1 —a)/2.

Ecau | Zyagx | < 2xp—Hem ocrnosanud omseparnymeo nysesyro zunomesy.
Ecau | Zyaox | > zup—Hyresyio 2unomesy omsepzaiom.

Hpasuao 2. [Ipu xonxypupymouwed zunomeze Hiy: M (X) > M(Y)
HAX00AmM Kpumu<ecKyw mowKy Zyp nO0 mabauye Pynxyuu Jlansaca u3a

pasetcmaa

D (zyp) =(1—2a)/2.
Ecau Zya6x < Zyp—HEm OCHOBAHUG OIMBePIHYMb HYAELBYIO 2UNOMeE3y.
Ecau Zyy6y > 2xp—Hysesyo aunomesy omsepzawom.

Npasuao 3. llpu ronxypupyrowed eunomese Hy: M (X) < M(Y)
HAXOOAM €6CNOMOZAMEALIY IO MOYKYD Zyp N0 NPasusy 2. Ecau Zyy6y > —2Zyp—
Hem ocnosanud omseperyms Hyaesylo eunomesy. Ecau Zgyey < —2Zyxp —
HYAEBYIO 2unomesy omeepzarom.

567. o aByM He3aBHCHMHM BHIGOPKaM, OGbeMbi KOTOPHIX
n =40 u m =>50, n3B/JleYeHHHM U3 HOPMAJILHBEIX reHePaJIbHLIX
COBOKYNHOCTefi, HafileHH BnGopouHnie cpeaHue: x =130 u
y=140. Tenepanbunie aucnepcuu u3sBecTHH: D (X)=280,
D (Y)=100. Tpe6yercs npu ypoBHe sanayumoctH 0,01 npose-
puth HyJseBYyio runoresy H,: M (X)=M (Y) npn KOHKYpH-
pyiowesi runorese H,: M(X) %= M(Y).

Pemenne. Hafinem nabnmopaemMoe sHaueHHe KPHTEPHS:

Mo ycsoBMIO, KOHKYPHpYIOIan rHNoTe3a HMeer BuI M (X) # M(Y),
fl03TOMY KPHTHYECKas 00JIaCTb— ABYCTOPOHHAA.
HalineM npaByi0 KPHTHYECKY!O TOYKY H3 PaBeHCTBa

D (z4p) =(1 —a)/2=(1—0,01)/2=0,495.
Mo ta6anue ¢pyuxunn Jlannaca (cM. npuioxkenue 2) HaXOAHM

ng = 2,58.

Taxk Kak |Zg,6,| > 2yp» TO B COOTBETCTBHH C NpaBHJIOM |
HyJIeBY10 rumnoredy otBepraeM. [Ipyrumu cioBamH, Bubopou-
Hbie CpPeJHHE pa3jIMyaloTcA 3HaYHMO.

568. Ilo BniGopke o6beMa n =30 HaiiieH cCpeiHHH Bec
x=130 r u3genH#i, M3roTOBJEHHHLIX HAa MEPBOM CTaHKe; 1O
BHGOpKe o6beMa m = 40 naligeH cpegHuil Bec y = 125 r usne-
JHil, M3rOTOBJEHHHX Ha BTOpOM craHKe. ['eHepaJsibHhie QHC-
nepcuu u3BecTHe: D (X)=60r? D (Y)=80 r?. TpebGyercs,
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npu ypoBHe 3HauuMocTH 0,05, mpoBepHTb HYJIEBYIO THNIOTE3y
Hy: M (X)=M(Y) npu Koukypupyiome# runorese M (X) 5%
# M (Y). Ilpennonaraercs, yto cayvafiHple BeqHYHHB X H
Y pacnpenesieHbl HOPMaJbHO H BbIGOPKH HE3aBHCHMBHI.

569. ITo BbIGopke o6beMa n = 50 HallleH cpeaHU# pa3mep

x=20,1 MM nuMaMeTpa Ba/MKOB, M3rOTOBJEHHHIX aBTOMaTOM
Ne 1; no BuiGopke oGwveMa m =50 HalinieH cpepHHil pa3mep

y=19,8 MM nHameTpa BaJINKOB, H3rOTOBJIEHHbIX aBTOMAaTOM
Ne 2. I'eHepasibHble aHcnepcHH H3BecTHB: D (X) = 1,750 mm2,
D(Y)=1,375 mM®. Tpebyercsi, npH YypOBHE 3HAaUHMOCTH
0,05, npoBepuTb HysaeBy runotesy Hy,: M (X)=M (Y) npu
KOHKYpHpYowei runorese M (X) M (Y). Ilpeanonaraercs,
4yTO cjayyailiHble BeqHUHHH X W Y pacnpene/ieHbl HOpMaJbHO
H BbIGOPKH HE3aBHCHMHI.

§ 5. CpasHenne Anyx cpeaHmx
HOPMaNbLHLIX reHepanbHuiXx COBOKYNHOCTEH,
AMCNEepPCHH KOTOPLIX HeM3BECTHDI
M OAMHAKOERHL (manbie HesasucHMbie BbLIGOPKKM)

O6o3HauuM uepe3 n M m o6beMbl MaJblX He3aBHCHMHEIX BhIGOPOK
{(n < 30, m < 30), no KoTopwM HaiijileHnl COOTBETCTBYIOUiHE BLIGOPOYHBIE

CpeAHHe X M y W UCTNpasJeHHble BLIGOPOUYHbIE AHCNIEPCHH sk u sy. Tene-
paJjibHble JHCMEPCHH XOTA H HEM3BECTHbI, HO NpeanoJaraipTcs OAHHAaKO-
BbIMH.

NMpasuno 1. [aa moev umober npu 2a0QHHOM YPOSHE 3HAYUMOCMU
o npogepumeo Hyasesyw eunomesy Hy: M (X)=M(Y) o pasercmse mame-
Mmamuueckux 0w udanuli (2eHepnabHolX CPeOHUX) O8YX HODMAAGHLIX C080-
Kynnocmeld € Heu3BeCMHbLIMU, HO 00uUKaKosbimu ducnepcuamu (8 cayuae
MANBIX HE3UBUCUMBIX B6I60POK) npu KOMKYpupyrouieli eunomese Hy: M(X) #
# M(Y), nado swmucaumes rabarodaemoe 3Hauerue Kpumepus

Tyagsmm x—y nm(n—+m—2)
s (n—l)s"x+(m—1)s"yl/ n+m

u no mabauye xKpumudeckux movex pacnpederenus Cmeowodenma, no 3a-
OOHHOMY YPOBHIO SHAYUMOCIIU G, NOMEULEHHOMY 6 8epxHed cmpoxe mab-
Auysr npusoxcenus 6, u uucay cmenened c60600u k=n-+m—2 Haimu
spumudeckyro mouxy fnppyer.xp (@ &). Ecau | Tyagn| < tasyer.kp (5 &) —
Hem OCHOBGMUL Omeeperymsv HYAesyno aunomesy. cau | Tyagn | >
> fxpyer.xp (&; R)-—Hyaesyw eunomesy omeepzarom. '

MNpaenao 2. I1pu xonkypupyrowed eunomese M (X) > M(Y) naxodam
Kpumuueckyto mo4xky fnpamoct.xp (& R) no mabauye npusoxcenus 6 no
YPOBHIO 3HAYUMOCMIU O, NOMEWEHHOMY 8 HU I Hel cmpoxe mabauybl, u
nucay cmeneHeld 806006t R=n-m-—2. Ecau Tya6z < Inpasoct,xp— Hem
ocHoganull omeepenymo Hyaesyro eunomesdy. Ecau Tyaga > !npasoct.xp—
HYAesyro aunomesy omeepaarom.

Npanuno 3. ITpu xonrkypupyrowed sunomese M (X) < M(Y) naxodam
cHauaaa Kkpumudeckyro mouxy lInpamoct.xp 10 Npasuay 2 u nporqzaom
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tuegocrp.xp ::—tnpanoc'r.kp- Ecau Tyagn > — {nparoct.xp —Mem OcHosa-
Huud omeepenymo Hysesyro 2unomedy. Ecau Tyagq <— Inpanocr.xp ™
HYAe8Y10 eunome3y omeep2aOm.

570. Ilo nByM He3aBHCHMBbIM MaJibiM BLIGOpKaM, OGBeMBI
KOTOpbIX n=12 u m=18, mn3BJeyeHHbIM H3 HOPMaJIbHBIX
reHepaJibHbiX COBOKYyMHocTedl X # Y, HalieHbl BbIGOPOUYHbIE
cpeanuve: x=231,2, y=29,2 u ucnpaB/ieHHble LHUCMEPCHH:
s%=0,84 u s}, =0,40. Tpe6Gyercss npH ypoBHE 3HAaUHMOCTH
0,05 npoBeputh HyJeBVIO rHnotedy H,: M (X)=M (Y) npu
KOHKypupyloue#t runorese H;: M(X)s=M(Y).

Pemenne. FcnpassieHHble AHCNePCHH pasJiHYHBI, TNO3TOMY Mpo-
BEPHM NpelBapHTEJBbHO THMOTE3y O paBeHCTBe reHepajibHbIX AUCMEPCHIi,
Henoab3yss Kpurepuii ®uumepa — Chenekopa (cm. § 2).

HafineM oTHowlenne GoJbluefi AucnepcHHn K MeHbweil: Fy,6, =
= 0,84/0,40 =2,1. Oucnepcus s2x 3HauHTeNbHO GoJILLIE JHCTIEPCHH szy, no-
STOMY B KauyecTBe KOHKYypHpyiouied npumem runoresy Hy: D(X) > D(Y).
B 3ToM caydae KpuTHuecKas o6JsacTh— npaBoctopotiHasi. IMo taGauue
NpUJOXKeHHsA 7, no ypoBHIO 3HaunmocTH a=0,05 H unciaM cTeneHeil
cBo6obl Ry=n—1=12—1=11 u ky=m—1=18—1=17 naxoaum
KPHTHUECKYIO TOUKY Fyp(0,08; 11; 17)=2,41.

Tak kak Fya6, < fI:q,—He'r OCHOBAHHIH OTBEPrHYTb HYJIEBYIO THIMO-
Tely O paBeHCTBe reHepaJibHbix aHcnepcuii. Tlpeurnosoxenune o paBeHcTae
rencpaJibHBIX AucnepcHil BHIMOJHAETCA, MO3TOMYy CPaBHHM CpelHHe.

BuuncsiuM nabaonaemoe 3HaueHne Kpurepusi CTeiojeHTa:

2—3 . 1/n-m(n—}—m——-?) ]
Vin=1) sk+(m—1) sy n+m

IMoacraByB uuc/aOBbHie 3HAYEHHS BXOAAWMX B 3Ty (GOPMYJY BeJHUHH,
noayuuM Tyaex==7,1.

IMo ycsnoBHIO, KCHKYpHpYOlla® runoresa umeer Bua M (X) %= M (Y),
NO3TOMY KpHTHuYecKas ob6JacTb — ABycTOpoHHAS. [0 ypOBHIO 3HAYHMOCTH
0,05 u uucay creneHeii cso6oanl k=n-+m—2=12-4 18—2=28 Haxo-

RuM TIO TaGJHuUe NPHJOKEHHA 6 KDHTHUECKYIO TOUKY {gpycr. xp (0,05 28) =
=2,05.

Tak xaxk Tyasx > asycr.xp —HY/IE€BYIO THNOTE3y O paBEeHCTBE cpel-
HUX OTBepraeM. /lpyruMH CJIOBaMH, BbiGOpOUHLIE CPeJHHe pa3JHYaloTCA
3HAaYHMO.

571. Ilo nByM He3aBHCHMbIM MaJbiM BbIOOpKaM, OOBEMBI
Kotoppix n=10 u m =8, H3BJIeYEeHHbIM H3 HOPMAaJIbHBIX
reHepasibHBIX COBOKYMHOCTell, HaliieHbl BLIGOPOYHEIE CpeqHHe:
x=142,3, y=145,3 H HcnpapJieHHble AHCMNEpPCHH: Sk =2,7
H s} =3,2. [Ipu yposHe 3HaunmMocTH 0,01 npoBepuTh Hy.Je-
Byt runoredy Hy,: M (X)=M (Y) npH KoHKypHpYIoILei ru-
norese H,: M (X)£=M(Y).

Ykasaunue. [lpensapurenpbHo npoBEepHTb paBeHCTBO JHchepcufi,
Hcnoab3ya Kputepuft ®umepa —Cuenexopa.
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572. U3 aByx maptuii u3jesui, H3roTOBJIEHHBIX Ha ABYX
OJHHAaKOBO HaCTPOEHHBIX CTaHKaxX, H3BJeuYeHbl MaJible Bhi-
60pkH, 06beMbl KOTOpbiXx n=10 U m=12. TloayyeHn cJe-
AylolulHe pe3yJbTaThl:

KOHTpPOJIHpYeMBIli  pa3mep :
H3aeaud nepBoro craHka x; 3,4 3,5 3,7 3,9
yacrora (udcno u3snenwit) n, 2 3 4 1

KOHTPOJIHpYEMBIi  pa3mep
H3jesuit BTrOoporo craHka y; 3,2 3,4 3,6
qJacToTa m, 2 2 8

Tpe6byercsi npu ypoBHe 3HayHMocTH 0,02 npoBepHTBH rurmno-
tesy Hy,: M(X)=M(Y) o paBeHCTBe CpeJHHX pa3MepoB
H3JleJIHHl TPH KOHKYypHpYoitei runorese H : M (X) =M (Y).
Ilpeanonaraercs, 4ro cayuaiiHole BeJHYHHBI X H Y pacnpe-
JleNleHbl HOpMaJibHO.

Pewenne. Ilo popmysnam
x=(Ynix)in w g=my)m

HafineM BbiGopounnle cpepHue: x=3,6, y=3,5.

Jas yupouleHHs BHYHCJEHHA HCNpaBJeHHHX AHcCNepcHil nmepeiifeM
K yCJOBHbHIM BapHaHTaM u;= 10x;—36, v;==10y; —35.

INo ¢opmyanam

2niui—[ 2 niwilPin . 2 mii—[mu]t/m
A noSe= m—1

n—1

2
Su—=—
nafizeM so=2,67 u s5=2,55. CrenosaTenbHo,

s% = s2/102=2,67/100 = 0,0267, s} = s2/10%=2,55/100=0,0255.

Takum o06pa3oM, HCNpaBJeHHbE AUCNEPCHH PAa3JHYHH; PacCMaTpH-
BaeMblfi B 3TOM naparpage KpHTepHii Npeamnosaraer, YTO reHepajbHue
AMCNIEPCHH OJAHHAKOBbHI, MO3STOMY HAA0 CPaBHHTb AHCNEPCHH, HCMOJb3ysH
kpurepuii Puwepa —CHegekopa. CeslaeM 3T0, NPHHAB B KauecTBe KOH-
KypHpyioweii ranotesnt Hy: D(X) # D(Y) (cM. § 2, npaBuao 2).

Haiinem HaGaiopaeMoe 3HaueHHe KpHTepHA: Fya6y =0,0267/0,0255 =
=1,05. Ilo Tta6anue npuaoxenuna 7 naxoaum Fyp(0,01; 9; 11)=4,63.
Tak kKakK Fyua6n < Fyxp— AHCNEPCHH Pa3/IHYAIOTCA HE3HAYHMO H, CJefO-
BaTeJIbHO, MOXHO CYHTaTbh, HTO JONYIUEHHE O PaBEHCTBE TeHepaJbHHX
AHCMIEPCHH BHINIOJIHAETCA.

CpaBHHM cpefiHHe, AJA Yero BLIYHCJHM HaGJal0faeMoe 3HaueHHe

kputepus Crbiofenta:
x—y . ]/"""("""”‘—2)
Vin—1)ysk+(m—1)sy n-m

lNoacraBup B 3Ty GOPMYJy UHMCHOBLIE 3HAYEHHS BXOASL{HNX B Hee BEJIH-
yuH, noayuuM T y,6,=1,45.

[To ycaoBHiO, KOHKYpHpylolUlas rHnoTeaa umeeT g M (X) # M (Y),
NO5TOMY KpHTHYecKad 006JiacTb — AByCTOpoHHAA. [To ypoBHIO 3HAYHMOCTH
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0,02 o uncay creneHelt cBoGoubl k= A} m—2=10-} 12—2=20 HaxoauM
no TaGJHuE NPHAOKEHHA 6 KPHTHYECKYIO TOYKY fppycr.up (0,02; 20) =

Tax KakK Tpga6x < fppycr. kp=—HET OCHOBZHHA OTBEPrHYTH THMOTE3Y
0 paBeHcTBe cpeAHHX. TakuM 06pa3oM, cpeaHHe pa3MepH H3JeaHH Cy-
LIECTBEHHO He PazJH4alorcH.

573. Ha yposne snauumoctH 0,05 Tpe6yercs nmpoBepHTb
HyJesyo runoresy Hy,: M (X)=M(Y) o paBeHCTBe reHe-
pa/ibHEIX CPeJIHHX HOpMaJbHEIX COBOKYmHoctelh X u Y npu
KOHKYypHpylolle# rumorese H;: M (X) > M(Y) no Maanm
He3aBHCHMbIM BLIGOpKaM, 06beMbl KOTOPHIX #==10 u m = 16.
[Tonyuennl caenyiouniHe peayJbTaThl:

x; 12,3 12,6 12,8 13,0 13,5; y, 12,2 12,3 13,0
n; 1 2 4 2 1 m; 6 8 2

Y kasaHue. IlpeapapHTe/bHO NPOBEPHTbL HyJIEeBYIO rHnoTeay H,:
D (X)=D(Y) o paBeHCTBe reHepasbHbIX AHCNEPCHIH NPH KOHKYPHPYIO-
wei runorese Hy: D (X) > DY) (cM. § 2).

§ 6. Cpasnenue BbIGOpOUHON cpepHel
C rMnoTeTHMYECKOM reHepanbHoOM
cpepHel HOPMANLHON COBOKYNHOCTM

A. Hucnepcus reHepaabrofi cosOKynHocTH H3sectna. [lpasuao 1.
Jlaa mozo umobbt npu 3a0AHHOM YPOBHE 3HAYUMOCMU O APOBEPUMb HYAe-
ayro eunomesy Hy: a==ay 0 pasencmse zenepaavbnol cpeGHell a HOPMAAb-
Hod cosokynHOoCcMU ¢ usgecmnoil ducnepcueil 02 eunomemuveckomy (nped-
noAazaemoMy) 3HAKEHUIO Ay npi KOHKYypupyroweld eunomesze Hy: a # a,,
HaOo0 sbiuucaums Habawdaemoe 3Haxenue Kpumepus

(x—ag) V'

Uua6n= o

u no mabauye Pyuxyuu Jlanaaca Hadmu KpumMuyeckyro mouky uyp Ooy-
cmoponHed kpumuueckod obaacmu u3 paseHcmsa

@ (uyp) = (1 —a)/2.

Ecan | Uyaga| < éyp—HET OCHOBAHMI OTBEPTHYTb HYJEBYIO THNO-
Te3y. Ecau | Upasu| > ékp-—HyJ/I€BYIO THIIOTE3Y OTBEPraioT.

fipasuno 2. [ipu xonxkypupyrowed sunomese Hy: a > a, kpumudeckyro
Mmo4Ky npasocmoponHeld Kpumudeckod obaacmu raxo8sam u3 pasencmea

@ (uyp)= (1 —20)/2.

Ecau Uyagy < Uyp— Hem OCHOBAHUI omaepenyme Hyaeayto aunomesy.
Ecau Uyagx > uyp—Hyaesywo eunomeay omsepzaion.

fMipasuao 3. [Ipu xonkypupyoweid eunomese Hy: a < ayg crauara
Haxodam 6cnOMO2amMeAbHYI0 KPUMUKECKYI0 MOUKY Uxp MO npasuay 2, a
aamem noagzarom epanuyy Ae6ocmoporHeld kpumuueckol obaacmu

’
Uygp = — Ukp.

Ecau Upgagng > — Uyp—Hem 0CHOBAHUL Omeeperymb Hyaesyio zuno-
me3y. Ecau Ugasg <— Uyp—HYyAe8yl0 2unome3y 0meepaarm.
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MoinHocTh KpHTEpHsSI NPOBEPKH HyJieBoit rumoresu Hy: a=a, o pa-
BEHCTBe reHepanbHOA cpefHeli THMOTEeTHYECKOMY 3HAYEHHIO dg NPH
H3BEeCTHOM CpelilHeM KBaAPAaTHYECKOM OTKJIOHEHHH O
HaXOAAT B 3aBHCHMOCTH OT BHAa KOHKypHpywooueli rHnoresn.

Ilpu koHkypHupylouwe#i runorese H;: a > ay AJIS rHNOTETHIECKOrO
3Ha4yeHHs reHepasbHOR cpeanefi a=a; > Ao MOUHOCTb NPAaBOCTOPOHHErO

KpuTepus
1 —B=0,5—@ (ugp—A), )

TAe Uyp HaXoOAAT H3 paBeHcTBa @ (uyp)= (1 —2a)/2, A =(a;—ay) Vn/o.
Ipu pa3AH9YHEIX 3HAaY€HHAX a; PYHKUHA MOWHOCTH OAHOCTOPOHHEro
KPHTepHA

7y (a) =0,5—® (ugp—A).

INpu xoHkypupywouelt runorese Hy: a 7 ap AJAf THOOTETHIECKOro
3HayeHHsd TreHepaJbHOR cpeaHell a=a; MOWHOCTL ABYCTOPOHHEro KpH-

TepHA
1—B=1—[® (uyp—A)+ D (uxp+A)], (v9)

TAe Uyp HAXOAAT H3 paBeHcTBa O (uyp)=(1—a)/2, A=(a;—ay,) Vrnlo.
Ipu pasAHYHHX 3HaYeHHAX a; (PYHKIHA MOWHOCTH ABYCTOPOHHErO KpH-

TepHSA
71 (a1)=1—[® (uxp—A)+ @ (uxp+A)].
B ¢opmysiax (=) H (ss)

X
D (x)= § e~ /2 dz — pynkums Jlanaaca.

1
YV on
574. U3 HopMmaspHO# reHepasbHOA COBOKYNHOCTH C H3-
BECTHBIM CPeAHHM KBaJpPaTHYECKHMM OTKJOHEHHEeM o =52
u3BJedueHa BHIGOpKa o6beMa n =100 U no He#A HafineHa
BboiGopoyHasn cpeaHsasa x = 27,56. Tpe6yercs npu ypoBHe
sHauydMocTH 0,05 npoBepuTp HyJieBYIO runoredy H,. a=
= a,=26 npH KOHKypHpYoueh runorese H,: a==26.

Pewenue Hafizem nabmonaemoe 3HaueHHe KPHTEPHA:
Usaéx=(x—ay)- V'n'/0+(27,56 —26)- ¥ '100/5,2=3.

Mo yc/0BHIO, KOHKYPHPYIOLlaA THNOTe3a HMeeT BHA a # 4y, NO-
9TOMY KpHTHuYecKasi 06/JacTb-— ABYCTOPOHHAA.
HalineM KpHTHYECKYIO TOYKY H3 DaBEHCTBa

@ (uyp) = (1 —@)/2=(1—0,05)/2 =0,475.

Mo ta6auue ¢pyHxuuH Jlanaaca (cM. NMpHJIOKEHHe 2) HAXOAHM Uy p == 1,96.

Tak KaK Uyagq > Uyxp—HYAEBYIO THIOTE3y oTBepraem. JIpyrumu
CJIOBAMH, BHGOpO‘lHaﬂ H THNOTeTHYEeCKas reHepaJibHasi CpeAHHe pa3JH-
4aloTcA 3HAYHMO.

575. a) M3 HopMmaabHOA reHepasJibHOA COBOKYNHOCTH
C HU3BeCTHbIM CPEAHHM KBaJApPaTHYECKHM OTKJIOHEHHEM O =40
M3BJieueHa BHIOOPKa oGbeMa n=64 u no Hell HalJgeHa BHI-

Gopounas cpeauas x = 136,5. TpeGyercs npu ypoBHe 3Ha-
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gumoctd 0,01 nposeputb HyJeByio runoresy H,: a=a,=
= 130 npu Koukypupymoulel runorese H,: a=~130.

6) Pewrnts 3Ty 3ajauy NpH KOHKYpHpYlolWed runorese
H,: a> 130.

B) YCTaHOBJIEHO, YTO cpelHHH Bec TabJieTKH JieKapcTBa
CHJIBHOTrO J€HCTBHA JOJIXKEH ObiTb paBeH a,=0,50 mr. Bri6o-
poyHas npoBepka 121 TabseTkH nosyueHHOH NMapTHH JeKap-
CTBa IMOKa3aJja, 4YTO cpeaHHHl Bec TalJleTKH 3TOH NMApTHH

x=0,53 mr. Tpebyerca npu yposhHe 3HauuMocTH 0,01 npo-
BepHUTb HyJeBylo runoredy H;: a=a,=0,50 npu KOHKypH-
pyouwei runorese H;: a > 0,50. MHOroKpaTHbIMH NpeABapH-
TEeJbHBIMH ONBITAMH IO B3BEILHBAaHHIO TaGJIeTOK, MOCTaBJjse-
MbIX ¢apMalleBTHY€CKHM 3aBOJIOM, OblJIO YCTaHOBJIEHO, YTO BeC
Ta6JeTOK pacnpenejieH HOPMAaJbHO CO CpPeJHHM KBaJpaTH-
YeCKHM OTKJIOHeHHeMm 0 =0,11 wmr.

576. a) I'lo BhiGopke o6beMa n, H3BJICUEHHO! W3 HOPMaJlb-
HOH reHepaJslbHOH COBOKYMHOCTH C H3BECTHHLIM CpPeJHHM KBaJ-
paTHYeCKHM OTKJIOHEHHeM O, HalJeHa BbIGOpPOYHasl CpeaHs s

x. Ilpn ypoBHe 3HauHMOCTH o Tpe6yercsa: 1) HaliTH KPHTH-
yecKyio 06J1acTb, €CJH NpoBepsAeTcsA HyJseBas runoresa H,:
a=a, O paBeHCTBe IreHepajbHOH CpelHell @ rHNIOTETHYECKOMY
3HaYeHHIO a, MpH KOHKypHpylouleh runorese H,: a > a,
2) HaATH (PYHKLHIO MOLUHOCTH PaccMaTpHBaeMOro Kputepus,
NPHHAB B KayecTBe aprymMeHTa TrHMOOTEeTHYECKOe 3HayeHHe
reHepaJbHON cpexHed a=a,(a, > q,); 3) yGeaHTbcsi, 4YTO
yBeJIHUeHHe 00beéMa BLIGOPKH BJle4eT yBeJHYeHHe MOLLHOCTH
KpHTepHs; 4) y6eiHTbCsl, YTO YBeJHYEHHE YPOBHS 3HayhMoO-
CTH BJIeYeT YBeJIHYEHHE MOILHOCTH KpHTepHS.

Pewenne. 1) Kouxypupyionmas runoresa HMeeT BHA a > Qg
MO3TOMY KPHTHUYECKas OGJlaCTb-—npaBOCTODOHHﬂH. cho.nbsyﬂ npasu/jio 2,

HafilieM KPHTHUECKYIO TOUKY Uyp M3 pasencTBa @ (u,p)=(1—2a)/2. Cre-
JOBaTeJIbHO, NPAaBOCTOPOHHAS KPHTHUYecKas o6JacTs onpefnesercs He-

x—a
pasenctBom U > uyp, HIH moppoGree ——V—_" > uyp. Orciona
o¥n

x > uyp (6/ V) +a,.
Tpn 3THX 3HaYeHHAX BLIGOPOYHOH CpejHeii HyJeBas THMOTe3a OTBep-

raetcs; B 3TOM cMbicse x =u,p (6/ ¥ 'n) -+ ay MOXHO paccMaTpHBaThb KaK
KPHTHYECKOe 3HauenHe BLIGOPOUHON cpeaneli.

2) Ilns TOro 4To6bl BHIYHC/IAHTL MOIUIHOCTH PacCMAaTPHBAEMOro KPHTe-
PHS, NPeABaPHUTENbHO HalleM ero 3HaYeHHe NPH YCAOBHH CNIPABEAIHBOCTH
KOHKYPHpYOlilefl THNIOTe3H (T. €. NPH @ =ay), NOJOKHB X =iy, (0/ V'n )+
-+ aq: -

yt—ar _up(o/¥Vn)tay—a_, _a—ay

T o/Vn o/ Vn TS VR
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TakuM c6pa3oM,
U=uyp—A, rae A=(a;—ao) V n/o.
Mpu U > ugp—A HyJeBas rHnoTesa oTBepraercs, INO3TOMy MOIl-
HOCTb PaCCMaTPHB3EMOTO0 KPHTEDHS NPH a==a; paBHa
1—B=P (U > uyp—A=1—P (U < uyp—A)=
=]—[P(—o < U<0)4+PO<UCc< UKp—A)=
=1—[0,54 @ (ugp—A)] =0,5—D (ugp—A).
KaXf{oMy 3HAUEHHIO a; COOTBETCTBYET ONpeae/eHHOe 3HaueHHe MOIL-
HOCTH, TNO3TOMY MOIIHOCTb KDHTepHsi ecThb (PYHKUHS OT dy; 0603HAUHM

ee uyepe3 m, (ay).
HTak ucxomas MOILHOCTb NPaBOCTOPOHHErO KPHTEpPHS

7y (@) =0,5—@ (ugp—A),

rie @ (x) —dyukuus Jlanaaca, A==(a;—a,) Vnlo, Uyp HAXOAAT H3 pa-
seHcTBa D (uyp)=(1—2a)/2.

3) YGeaumcsa, uTO yBeJiHUYeHHe O6neMa BBHIGODKH BJledeT yBeJHue-
HHE MOUIHOCTH KpHTepHA. JIefiCTBHTEJNbHO, H3 COOTHOWEHHHA A =

= (ay —ay) Vn/o BHAHO, 4YTO yBeJHYeHWe o06beMa BHOGODKH NPHBOAHT
K YBEJHUEHHIO BEJHUHHB A, a 3HAUHT K YMEHbLUEHHIO BeJHYHHW apry-
MEHTA Uyp—A H TEM CaMBIM K YMeHblIEHHIO 3HaueHHS QYHKuUHH Jlansaca
® (uyp—4A) (D (x) —Bo3pacTaolias QyHKUHA) H, CAEAOBATeNbHO, K
yBesiHUeHHto MOUHOCTH | —B=0,5—@ (uxp—A).

4) YGeauMmcs, YTO yBeJIH4eHHE YPOBHA 3HAaUWMOCTH & BJeyeT yBe-
AHYeHHE  MOHIHOCTH KpHTepHf. JleACTBHTe/NbHO, H3 COOTHOIUEHHS
® (ugp) = (1—2a)/2 BuAHO, YTO yBeJHUEHHE @ NPHBOAHT K yMeHblle-
HHIO Uyp, A BHAUMT K YMEHbUICHHIO BEJHUMHB apryMeHTa uyp,—A U B
HTOTE K YBeJHUYEHHIO MOMHOCTH | —f=0,5—@ (uxp—A).

6) ITo BbiGopke ob6bemMa n =16, H3BJAEYEHHOH H3 HOp-
MaJIbHOH reHepajbHOH COBOKYNHOCTH C H3BECTHHIM CpeAHHM
KBaJpaTHYECKHM OTKJIOHEHHEM O =4, npH ypOBHE 3HaUYHMO-
cru 0,05 nposepsercs HyJseBass runoresa H: a=a,=2
0 paBeHCTBe reHepaJibHOH cpeiHed a THMOTETHYECKOMY 3Ha-
YeHHIO g,=2 MNpH KOHKYpHpYyloWeH runorese H,: a > 2.
Tpebyercsi: 1) HaWTH MOIHOCTH NPAaBOCTOPOHHErO0 KPHTEpPHS
NpoBEepKH paccMaTpuBaeMO# TIHNOTE3Ll AJs FHIIOTETHYECKOro
3HayeHHs TreHepaJibHOH cpelHel a=a, =3, 2) HalTH 06beM
BLIGOPKH 1n,, NMPH KOTOPOM MOLUHOCTh KpHTEpHs paBHa 0,6.

Pewmenne. 1) Hcnoasayem gopmyay

, 1—p=0,5—@ (uxp—A). (%

Mo npaBuay 2 HailieM XPHTHUECKYIO TOUKY NpPaBOCTOpPOHHefl RpH-
THYECKOH 06/1aCTH Uy p=1,65.

Puqucmm A, yYHTHBasi, YTO, MO YCJOBHIO, a;=3, Gy=2, n=16,
g=4:

A=(ay—ap) V n/jo=(3—2) V' 16/4=1.
MoacTaBuB lyp==1,65 U A =1 B ¢opmyay (s), monyuum
1—Bp=0,5—@ (1,65—1)=0,5— @ (0,65).
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INlo Ta6anune dyukuun Jlannaca (cm. npHaoxenne 2) naxoaum @ (0,65)=
= 0,2422. Uckoman momunocts | —f=0,5—0,2422 =0,2578.

2) Ilna OTHCKAaHHA <¢HOBOro» OGLEMA su60pxu ny, NpH xoropou
MOIMMOCTL KPHTEpPHS panHa 0,6, HafizeM «HOBOe» 3HayeHHE TAPAM
(o6o3naunM ero uepes A,;) H3 cooTHomweHHsn 0,6=0,5—®@ (1,65—A ;)

Orciopa
® (Ay—1,65) =0,1.
ITo rtabanne ¢ynxunn Jlannaca (cM. nDprJIOKeHHe 2) HAXOHHM A, —
—1,65=0,253. CaenoBatenbHo, Ay=1,
YunTHIBaRA, 9T0 Ay = (a; —ayp) }/n,/o, npHYeM, NO YCJAOBHIO, @;=3,

ao=2, =4, noayaum 1,903=(3—2) ¥ n,/4. Orciona Hcxomuli o6beM
BHGOPKH 1y =58.

B) Ilo BhIGOpKe o6beMa nn =9, U3BJIeUeHHON H3 HOpPMaJib-
HOM reHepaJbHOH COBOKYIHOCTH C H3BECTHHIM CpPEeAHHM
KBaApaTHYECKHM OTKJIOHEHHeM ¢ =4, NpH ypOBHE 3HaUYHMO-
cri 0,05 npoBepsiercsi HyJsieBas runoresa H,: a=a,=156
O paBe€HCTBe reHepasjibHON cpefiHell a THNOTETHYECKOMY 3Ha-
YeHHI0 a,= 15 npH KOHKypHpymouleil runotese a > 15. Tpe-
6yerca: 1) HalTH MOLIHOCTb NPaBOCTOPOHHEro KPHTEpHSA
ANl THINOTETHYECKOro 3HaYeHHsI TreHepasbHOH cpeaHel a =
=a,=17; 2) Haiith o6beM Bu6opxn n,, MpH KOTOPOM MOILL-
HOCTb KpurepHs pasHa 0,8.

577. a) Ilo Bm6opke o6bema 1, H3BJEYEHHOH H3 HOp-
MaJIbHOA reHepajibHOH COBOKYMHOCTH C H3BECTHHM CpeAHHM
KBajpaTHYeCKAM OTKJOHEHHeM O, HafiaeHa BbGopoyHas

cpeaHaa x. Ilpu ypoBHe 3HauHMOCTH a Tpebyercss HaWTH
GYHKUHIO MOINHOCTH KpHTepHsi NPOBEPKH HYyJeBOH rHno-
Te3n H,: a=a, 0 paBeHCTBe reHepajbHOA cpejaHell a rumno-
TEeTHYEeCKOMY 3HauYeHHIO a, NPH KOHKYpHpyiouell rumnorese
H,: a=a,sa,.

Pewe nue. KOHKYpPHpYIOINasi THNOTe3a HMEET BHA a4 # Qg, NO-
ITOMYy KpHTHuYecKas o6JaacTb— ABYCTOpOHHAs. Hcnmonways npasniao |,
HalileM KPHTHHECKYIO TOYKY uyp H3 paBenctBa O (uyp)=(l1—a)/2.
CnefoBaTeNbHO, ABYCTOPOHHAI KPHTHYeCKas OGJIACTb OnpeaesseTcs
HepapeHcTBOM | U | > uyp, BAH noapoGuee
(x— ao)
o/ V n
HaﬁneM MOIILHOCTbL P3CCMATPHBAEMOro KpHTEpHA, T. €. BEPOATHOCTHL

NonafaHHs KPHTEPHS B KPHTHUECKYI0 OGJacTb TpH AONYyIMEeHHH, YTO
CnpaBej/IHBa KOHKYPHPYIOINAA THNOTe3a a==4a; 7# dq:

1—p= P( /V— > Uyps a=a,).

IMpeoBpasyem BHpaXeHHE, CTORIleE MOA 3HAKOM MORY.IsA:

> uyp.

x'—ao X*— a, ay—

o/Vn o Vn+o/ Vn

b4,
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x—ay A —31—40
o/Vn' a/Vn
I—B=P (Jo4A| > ugp)=P (b+A > uyp)+ P (b4 A < —uyp)=

=P (b > uxp—M)+P (b <—ugp—A)=
=[1—P (b < ugp—A)]+P (b <—ugp—A)=
=[1—O (uyp—M)]+ @ (—ugp—2A) =1 —@ (4 p—A) — @ (4 p41).

TakuM 06pa30M, MOWIHOCTb ABYCTODOHHEro KpHTEPHS TpH a=a,
paBHa
1—p=1—[® (up—2A)+ @ (uxp+M)],

rae A=(a;—a,) V n/a.

Kaxaomy 3HaueHHIO 4; COOTBETCTBYeT Onpejie/leHHOe 3HadeHHe MOLl-
HOCTH, NOJTOMY MOILHOCTb KPHTEpHS ecTb (YHKUHA OT a;; OGO3HAYHM
ee uepes mg (ap).

HUrtak, HcKoOMas MOIMHOCTL ABYCTODOHHErO KPHTEpHS

7y (a1) =1 —[® (ugp—A)+ O (ugp+ M),

rae @ (x) —dyukuua Jlanaaca, A= (a;—ao) ¥V n/0, uyp HaxXoasT H3 pa-
BeHcTBa @ (uyp) = (1 —a)/2.

”CHOJlb3yﬂ 3TH COOTHOWEHNA, TNOJNYYHM

rae b=

6) Mo BeiGopke o6beMa n =16, H3BJECYEHHOH H3 HOp-
MaJibHOH reHepasibHOH COBOKYMHOCTH C H3BECTHBIM CpEJHHM
KBaZADaTHYECKHM OTKJIOHEHHEM O ==5, NpPH YpPOBHE 3HAYHMO-
ctu 0,05 npoBepsiercs HyJeBasi runore3a, H,: a=a, =20
0 paBeHCTBe reHepasibHOH CpeAHeH a FHIOTETHYECKOMY 3Ha-
yeHHIO g, =20 NMpH KOHKYpHpYylowel runorede H,: a4 20.
Hafitu MollHOCTH ABYCTOPOHHEro KPHTEPHs NpPOBEPKH pac-
CMaTpHBAaeMOH THNOTe3b [JIsi THIOTETHYECKOro 3HaYeHHs
reHepa/bHOH cpeaHell a, = 24.

Pewenne. Hcnoasayem dopmyay
1 —B=1—[® (txp—h) + (uxp+M)]- *

INo npasuny | HaiiAeM KPHTHUYECKYIO TOYKY uyp=1,96.
BoiuHcJIHM A, YYHTBIBAA, 4TO, MO YCJOBHIO, a;=24, a,=20,
n=16, a=>5:

A=(a;—ay) V n/a=(24—20) V' 16/5=3,2.
MoactaBup uyp=1,96 n A =3,2 B dopMyay (#), monyuum
] —f=1—[D (1,96—3,2)4 D (1,964- 3,2)] =14 @ (1,24) — @ (5,16).
Mo Tabauue o¢ynkuun Jlanjaca (cM. TNpHJIOKEeHHe 2) HAXORUM

o, 24)=0,3925, ®(5,16)=0,5. Hckomas mowmnocts 1—f=14
+ 0,3925 —0,5 =0,8925. '

B) [lo BniGopke o6beMa n =36, H3B/JeYEeHHOH H3 HOp-
MaJbHOH reHepa/jibHOH COBOKYIHOCTH C H3BECTHHIM CPeRHHM
KBaJIpaTHYEeCKHM OTKJIOHEHHeM o =6, NpH YypOBHe 3HaYK-
moctd 0,01 mpoBepsieTrcs HyJieBas rumnoresa Hy: a=a,=15
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NpH KOHKYypHpywoiled runorese H,: as4a,. Hafitu Mouw-
HOCTb ABYCTOPOHHEro KpHTepHs NMpPOBEPKH pacCcMaTpHBaeMOi
THIOTE3nl /ISl THINOTETHYECKOro 3HayeHHs TreHepaJsibHOM
cpeaHeit a=a, =12.

578. a) Ilo BniGopounoli mexvane X Npu ypoBHE 3HaUM-
MOCTH o NpoBepsieTcs HyJieBas runore3a H,. a=a, o pa-
BEHCTBE reHepaJIbHOH cpejHel a THIOTETHYECKOMY 3Haue-
HHIO @, NpH KOHKYpHpYyolWel runorese H,: a=£~a, Hahth
(QyHKUHIO MOLHOCTH 7, (@,) paccMaTpHBaeMOro JBYCTOPOH-
HEro KpHTEpHA.

Ykasanue. Ilpn Goabwux 3HauYeHHAX oObeMa BHIGOPDKH BuGO-

pouHas mMeasaHa X pacnpeaeseHa NMPHOAHXKEHHO HOPMa/JbHO C MaTeMa-
THYECKHM OXHAaHHeM M (X) H cpeZHHM KBaJpaTHYECKHM OTKJAOHEHHEeM

g n

va VT

6) Ilo BLIGopKe o6bema n = 50, u3B/eueHHOMH H3 HOpPMaJib-
HOH TreHepaJlbHOH COBOKYNMHOCTH C W3BECTHHIM CpEeAHHM
KBaJpaTHYE€CKHM OTKJIOHEHHeM O =05, npH ypoBHe 3HAYHMO-
cti 0,05 nposepserca HyJseBas runoresa H,: a=a,=18 o
paBeHCTBe reHepaJibHOH cpeiHeH @ TrHIOTETHYECKOMY 3Ha-
YeHHI0 a,= 18 npH KoHKypHpyowe#h runorese H,: a=%18.
CpaBHUTh MOILHOCTH JABYCTOPOHHHX KpHTepHeB =n,(a,) H
1, (a,) npH a, =20. MoXHo JIH NpeJBHAETb pPe3yJbTaT CpaB-
HEHHs MOIHOCTEH, He NMPOH3BOAS BHIYUHCJIEHHU?

B. Hucnepcus reHepansHofl coBOKynHOCTH Hewsmectsa. Ecan auc-
NepcHsi reHepaabHON COBOKYNMHOCTH HEH3BeCcTHa (HampHMep, B cJyuae

ManHX BHGOPOK), TO B KaueCTBe KPHTEPHR NMPOBEPKH HyJeBOHA rHMOTe3H
NPHHUMAIOT CAYYaRHYI0 BeJIHYHHY

T=(X—a)) Vns,

s zn,-x;'-"—lz n;x,-]’/n
rae S= 1
THuecKoe OTKJOHesHe. Beauunna T nmeer pacnpepneneHHe CrbloAeHTa ¢
k=n—1 creneHsMH CBOGOAH.

NMpasuao 1. Jaa mozo umobu npu 3a0GHHOM YPOBHE 3HAYUMOCMU O
npogepums Hyasesyro eunomedy Hy,: a=a, o pasencmse neussecmuoii ze-
RrepaabHol cpedHell a (HOopmaabrod COBOKYnHocMU C Heu3secmHold Ouc-
nepcueii) 2unoOMemMUYECKOMY 3HAYEHUIO Qg NPU KOHKYpupyowed euno-
mese Hy: a # a,, Hado eviucsums HabAaoOGeMOe 8HaYeHUe Kpumepus

Thata = (x—ao) V n/S

u no mabauye xKpumudeckux modex pacnpedesenur Cmeowdenma, no sa-
DaHHOMY YPOBHIO 3HAYUMOCTIU Q., NOMEWEHHOMY 6 eepxHeld cmpoxe mab-
Auyb, U 4ucay cmeneneii c60600u k=n-—1 naidmu Kpumuseckyro mouxy

Lapycr. xp (@ K).
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Ecau [ Tyasa| < nsyer. xp——HEM OCHOBAHUL OMEEPSHYIMb HY.1€8Y10
eunomesy. Ecau | Tyagn] > fapyer. xp— HYA€8Y10 2unomesy omsepzawom.

Npasuao 2. llpu ronxkypupywwed sunomese H,: a > ayg no yposHwo
SHAYUMOCIU O, NOMEUYEHHOMY 6 HUNCHel cmpoKke mabauyst npuroxce-
nus 6, u uucay cmenenell 606006 k=—=n—1 Haxo0am KpumuuecKywo
mouKy lnpasocr. xp (@; k) npasocmoponneid Kpumuueckod obaacmu. Ecau
Tua6a < Inpanocr. kp— HEM OCHOBAHULL OMBEP2HYMb HYAEBYIO 2UNOMEIY.
Ecat Tyaés > Inpanocr. xp—HYAEBYIO 2unomesy omeepzarom.

NMpaeunao 3. [lpu rxouxypupyroweia cunomese Hi: a < ag cHavaqa
HAXO00RM <«BCNOMOGUMEALHYICY KpumudecKywo mosKky (no npasuay 2)
!npanoct, kp (@ k) u noaazarom epanuyy aea0CMOPOHHEL KPUMUYECKOd
od.1acmu {yepocr. xp= —Inpapoct. kp- £C2U_Tuags > — Inpanoct. kp— HeM
OcHOsanul omeepenyme Hyaeeywo sunonedy. Ecau T 65 < — Inpapoct. xp —
HY.1e8Y10 2unomesy Omaeep2arnn.

579. a) Ilo Bni6Gopke ob6bema n =16, H3BJeueHHOH N3
HOpMANbHON reHepaJbHOH COBOKYMHOCTH, HaHJAeHH Bbi6GO-
pouHas cpeaHasa x=118,2 u «ucnpaBieHHOe» cpeaHee KBal-
paTHUeCKoe OTKJOHeHHe s==3,6. Tpebyerca npm yposhe
ssaynmoctd 0,05 npoBepHTh HyJeBylo runortesy H, a==
= a,=120 npu KoHKypupywwei runoresze H,: az=120,

Pewenne. Haiigem nabaioiaemoe 3HaueHHe KpuTepis

(x—ao) V'n _ (118,2—120) VTG___2
s o 3,6 - ’

Tna6.1 =

[To yca0BHIO, KOHKYpPHDYIOLLIAA THIIOTe3a HMEET BHIA 4 # ay, NO3TOMY
XpHTHYeCcKas 06J1acTh — ABYCTOPOHHSAA.

Mo Tabavue KpPHTHYECKHX ToueK pacmpeaesenus Crbiogenta (cM.
npuaoxenne 6), no ypoBHIO 3HauumocTH o =0,05, mnomeleHHOMY
B BepXHeji CTpOKe TaGJuLB, W TO YMCJAY cTefleHeli cBO6OAN R=n—1 =
== 16— 1 =15 Hax0AHM KPHTHUECKYIO TOUKY [ggycr. xp (0,05; 15)=2,13.
Tax kak | Thagal < fppycr. xp— HET OCHOBAHHH OTBEpPrHYTE HYJIEBYIO

runoresy. JIpyrHMH cJjioBaMu, BHLIGOpDOYHasi cpeAHssa x=118,2 nesHa-
YHMO OTJIHYAeTCst OT TIHIOTETHYECKOH reHepaJjbHOli cpearelt ag=120.

a) Pewute 3Ty 3apauy, npHHSB B KauecTBe KOHKYpH-
pylome#i runore3nl H,: a < a,=120.

580. IlpoekTHbii KOLTPOJHPYEMBIli pa3Mep H3IeJHH,
H3rOTOBJSIEeMBIX CTAaHKOM-aBTOMAaTOM, 4 = d,= 35 MM. H3me-
peuns 20 cayyaiiHo oTOGpPaHHBIX H3JEJNHH AaJH cJenyiolue
pe3yabTaThl:

KoHTpoJiMpyeMmbii pa3mep x; 34,8 34,9 35,0 35,1 35,3
4yacToTa (YHCJO H3REJHH) n; 2 3 4 6 5

Tpe6yercss npu ypoBHe 3HayumoctH 0,05 npoBepHTh
HyJeBylo runoredy H,: a=a,=35 npH KOHKypHpYoleH
riunorese H,: a=~35.
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Pewenune. Haiigem cpeautiit paamep nagenHlt BhIGOPKH:
‘v—zz"zl'xi=2-34,8+3.34,9+4.3(5),0+6-35,l+5~35,3=35.07.

Hafinem ucnpasJsiennylo aucnepcuio. I ynpolueHHs pacuyeTra ne-
pefileM K yCJOBHBIM BapHaHTaM u;==10x;—35], B uTOore moayunm pac-

npeaeseHHe:
uyy —3 —2 —1 0 2
n; 2 3 465
HailigeM ucnpaB/ieHHYIO QHCMEPCHIO YCJAOBHLIX BAaPHAHT

sﬁ=2 niuf :[—21 niui|*n 54— [1—96]"’/20=2’747.

Cnenoaa're.nbuo, HCﬂpaB.ﬂeHHaﬂ aucnepcusd HepBOHallaJIbelX BAPHAHT
s% =2,747/102 =0,027.

OTCIOAa «HCIIDABJEHHOE» cpenHee KBanpaTqucxoe OTKJ/IOHEHHE Sy =
= Y 0,027 =0,16.
Haiiaem na6aiozaeMoe 3HaueHHe KPHTePHS:

(x—a) V1 (35,07—35,0) YV 20
== =1 ,96.
s 0,16

ITo ycnoBHIO, KOHKY PHPYIOLIAA THMOTE3a HMeeT BHA a # g, NMOITOMY
KpPHTHUYeCKaa 006,1acTb— ABYCTOPOHHAA. ITo TaGauue KPHTHHECKHX TOUEK
pacnpenenennss CrblofeHTa (CM. mpuJoXeHue 6), MO ypOBHIO 3HaAYHMO-
cTH a=0,05, nomeuleHHoMy B BepxHeil CTpPOKe TaGJHLbl, H N0 YHUCAY
crenedefi ceobonpl k=n—1=20—1=19 HaxoiHM KPHTHYECKYIO TOYKY
Lapyer, xp (0,05; 19) =2,09. Tak Kak Tya6y < fnpycr. kp—HET OCHOBaHMUII
OTBEPrHYTh HyJIeBYyl0 rHnoresy. JIpyruiMH cJOBaMH, CTaHOK ofecmeyn-
BaeT NMpOeKTHHI pa3smep H3neauff.

Thaba==

§ 7. CpasHenne ABYX CPeAHMX HOPMANBbHLIX
reHepanbHbniXx COBOKYNHOCTEH
C HeM3BECTHbLIMKM AMcRepcHAMHK [3aBHcumbie BbIGOPKH)

IMycrs reHepanbHhe coBokynHocTH X M Y pacnpeaeseHnl HOp-
ManbHO, NMpHYEM HX JHCIEpPCHH Heu3BecTHH. H3 3THX COBOKyTHOCTef
H3BJIeYeHbl '3aBHCHMble BLIGODKH ORHHAKOBOro ofbeMa 11, BapHaHTH KO-
TOpPBIX COOTBETCTBEHHO PaBHH X; M y;. BBeleM creiyloiuue O6O3HAauYEHHA:

d;=X;——y;—Pa3sHOCTH BaPHaHT C OAMHAKOBLIMH HOMEpaMH,

d=2,d;/n—cpepHfsa pa3HocTell BApHAHT C OAHHAKOBHIMH HOMEPAaMH,

y/ Zd—1Zal

n—1 .

Sq == — «HCNpaBJ/JI€HHOE®» CpelaHee KBajapaTH-

YecKoe OTKJOHEHHe.

Mpasuao 1. Jas moeo umobu npu 3a0QHHOM yposHe 3HaYUMOCMU Q.
nposepumeo Hyaesyto cunomesy Hy: M (X)=M(Y) o pasencmse deyx
cpednux nropmassroix cosoxynnocmeid X u Y ¢ ueuszsecmmmmu Aucnep-
CuRMU (8 Cayuae 3a8UCUMBIX 6LIGOPOK O00UHAK08020 06TEMA) NPU KONKY-

pupyroweid eunomese Hy: M (X) £ M (Y), nado ewuucrums Habriodaemoe
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SHadenue Kpumepus:
Trasa=d- ansd

u no mabauye Kpumudeckux mouex pacnpedesenus Cmotodenma, no sa-
OQHHOMY YPOBHIO 3HAYUMOCIIL ., NOMEUEHHOMY 6 6epXHel cmpoke mab-
AuYbl, U HUCAY cmeneHeld 600006 k=n—1 Haimu KPpUmuuecKkyw mouxy
Inaycr.xp (0 k). Ecau | Tya6y | < !ppycr.up—Hem ocHosanui omeepe-
Hymo Hysesyro eunomesy. Ecau | Tyaga| > t gpycr. xp—Hyse6y10 2unomesy
omsepzarom.

581. Isyma npu6opaMH B OAHOM H TOM 3Ke MOpSIAKE
H3MepEeHbl IUECTh Reraneil u NoJy4YeHbl cJeayloune pe3yib-
TaThl H3MEpPEeHHH (B COTBIX AOJAX MHJJHMETPA):

X, =2, x,=3, x,=95, x,=6, x,=8, x¢=10;
Y, =10, y,=3, ys =6, y,=1, y,=7, ys=4.

INpu ypoBHe 3HauumoctH 0,05 yCTaHOBHTb, 3HAUYHMO HJIH
HEe3HayYHMO pasJilyaloTcA pe3yJbTaThl H3MepeHH#H, B Npea-
INIOJIOKEHHH, YTO OHH pacnpenesjiecHel HOpMaJibHO.

Pewenne. Haligem pasHoctn d;=x;—y;; BHUHUTag H3 YHCeN
NepBOil CTPOKH YHCJI3 BTOPOH, NOJYUHM:

dy=—8, d;=0, dg=—1, d;=5, dy=1, dg=6.

Haiinem BEIGOPOUIylD CpPEAHIOI0, YUYHTHIBasA, YTO 2d1=3: d=
= 3/6 ==0,5.

Haiinem «HMcnpas.ieHHOe» cpefHee KBajapaTH4YeCKOe OTKJOHEHHE §g,
YUHTHIBAA, YTO df =127 u D)d;=3:

2 L2
sd:}/Z‘” [Xdi]*m_ =96 _ y351.

n—1 6—

Halizem na6aiogaeMoe 3iaueHne KpHTEpHA:
Tha6a== d. VTI/Sdzo,f)- Vé—/- V25.1 =0,24.

Ilo Ta6aHue KpHTHUYeCKHX TOYeK pacnpeienennsa Crhlonenta (cM. NpH-
JoxeHue 6), mo ypoBHIO 3HauumocTH 0,05, nomeuleHHOMY B Bep XHedl
CTPOKe TaGJHlbl, H 4uCcAY cTeneHel cBoGoan R=n—1=6-—1=05 na-
XOAHM KPUTHYECKYIO TOYKY fpuycr. kp (0,05; 5)=2,57.

Tak Kak Tyasy < {xnyer. xp—HET OCHOBAHHI OTBEPrHyTb HYJEBYIO
runoresy. JpyruMu cJ0BaMu, cpefHHe pe3yabTaThl H3MepeHHft pasin-
YalOTCA He3HAYHMO.

582. Ha nByx aHa/auTHYeCKHX Becax, B OXHOM H TOM e
nopsiike, B3BelleHn 10 npo6 XHMHUeCKOro BeLIeCTBAa H IMO-
Jydenbl CJEAYIOLlHe pe3yJibTaThl B3BeLUHBAHHH (B Mr):

x; 256 30 28 50 20 40 32 36 42 38
Yy, 28 31 26 52 24 36 33 35 45 40

[pu ypoBhe 3HauumoctH 0,01 ycTaHOBHTb, 3HAYHMO HJIH
He3HauHMO pa3JIHYaloTCA pe3yJ/bTaThl B3BCLIHBaHHH, B mnpea-
NOJIOXKEHHH, YTO OHH pacnpene’]eHbl HOPMaJibHO.
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583. ®n3uyeckaa NOAroroBka 9 cnoprcMeHoB 6uisia npo-
BEpeHa Mpu MOCTYNJEHHH B CNOPTHBHYIO LIKOJY, a 3aTeM
nocje HeaeJd TpeHHpoBOK. Mrorw mpoBepku B 6annax oka-
3ajMChb CJeAylollHMH (B MepBOil CTpoKe yKa3aHO 4HcJjo 6an-
JIOB, TMNOJIydeHHBIX KaXIbIM COPTCMEHOM INpPH MOCTYMJIEHHH
B LIKOJY; BO BTOPOH CTpOKe —rocJie o6yueHHs):

x; 76 71 57 49 70 69 26 65 59
y; 81 8 52 52 70 63 33 83 62

Tpe6Gyercs npu ypoBHe 3HauuMocti 0,05 yCTaHOBHTD,
3HaYKUMO HJH He3HaYyHWMO YyJyudlliuJach (pU3HYeCKas MOAro-
TOBKa CMOPTCMEHOB, B MPEANOJIOXKEHHH, YTO UIicJ0 6anjoB
pachnpefieqicHO HOpMaJbHO.

584. Xwumuueckas saGopatopus IpoH3BeJia B OJHOM H
TOM Xe nopsAake aHaaH3 8 mnpo6 JAByMS METOJAaMM.
[Moayuenni caepyiolive pe3ysbTaThi (B NepBOi CTPOKe
YKa3aHo coJiepXaHHe HEKOTOpOro BellecTBa B INpOUeHTax
B KaXXo#t npobe, onpejeseHHOE NepBbIM METOJAOM; BO BTO-
poit CTpOKe — BTOPbIM METOAOM):

x; 15 20 16 22 24 14 18 20
y, 15 22 14 25 29 16 20 24

Tpebyercs npu ypoBHe 3HauumoctH 0,05 ycTaHOBHTb, 3Ha-
YiiMO HJIH HE3HAaYHMO pa3/IHYaIOTCH CpefHHE pe3yJnTaThl
aHaJM30B, B NpEANOJOXEHHH, YTO OHH pachpenesieHn HOp-
MaJibHo.

585. llse naGoparopHH OAHHMM H TeM Xe MeTOJIOM, B
OIHOM H TOM Xe MNOopsijike, ONpeNeJsiJH COJAepKaHHe yrJe-
poaa B 13 nmpo6ax HeserupoBaHHo#l ctauu. [lonyuensl cae-
AyloLMe pe3yabTaThl aHAIM30B (B IEPBOM CTPOKE yKa3aHO COAEp-
XaHMe yriepoia B NpPONEHTax B KaxAo# npobe, monyyeHHOE mep-
Boii nabopaTopmeii; BO BTOpO# crpoke — BTOpoH naboparo-
pHeit):

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 0.3
x; 0,22 0,34 0,14 0,46
y; 0,24 0,28 0,11 0.42

TpeGyerca npu yposHe 3HauumocTH 0,05 yCTaHOBHTS,
3HAYHMO WM HE3HaYMMO Pa3/IHYAIOTCA CPeJHHE pe3yJbTaThl
aHaJ/IH3a B NPELJIOKEHHH, UTO OHH pacnpejiesieHsl HOPMaJbHO.
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§ 8. CpasHenwe Habniofaemord OTHOCMTENLHOW YaCTOTH
€ rMNOTETHYECKON BEPOATHOCTLIO nosaBneHMs cobuiTua

ITycTe MO 10CTAaTOYHO GOJBILOMY YHCJAY A HEe3aBHCHMBIX HCTbITankil,
B KAaXI0M H3 KOTOPHIX BEePOSATHOCTb P TMNOSAB.JIEHHS COOGLITHA MOCTOANHA,
N0 HEeH3BeCTHA, HailleHa OTHOCHTeNbHas uactota m,n. Tpebyerca npu
341aHHOM YPOBHE 3HAUHMOCTH Q@ TNPOBEPHTL HYJEBYlO FHNOTE3y, CO-
CTOSLLYIO B TOM, 4TO HEU3BeCTHAs] BEPOXTHOCTb P PaBlLa TFUNOTeTHYECKOIl
BEPOSTHOCTH py.

Npasuno 1. Jaa moeo umobnt npu 3a0aHHON YpOBHE 3IHAUN MOCHIUL
o npogepums Hy.aesyo eunomesy Hy: p=p, 0 pasencinge Heussecmnol
6ePOIMHOCIIL P 2UNOMEMUUEcKOl 8EPOANIHOCNL Pq NPU KORKYPUPYIOUett
cunomese Hy: p # po, Hado Guuuciums HaG.00QeN0e 3HAYEHUE KPUMEDUR

Upasy = /M) —Pol V'
) V Podo

u no mcbauye pynsyuu Jlannaca HaLmmu KPpUmu4ecKy0 mMouKy Uyp U3

pasexcinsa
D (uyp) = (1 —a)/2.

Ecau [ Uyaga| < Ugp—Hem OCHOBAHUL OmMGeP2HYMb HY.I€6Yr0 2uNo-
mesy. Ecau | Uyapy | > Uyp—Hy1eeyw eunomesy omeepearoin.

NMpasnao 2. [lpu ronkypupyoweir eunomese Hy: p > py Haxcedsm
KPUMUYECKYIO MOYKY NPpasocmoponHel Kpumuudecnod obaacmu u3 pa-

sencmea
D (it p) = (1 —2a)/2.

Ecau Uy,65 < Uyp— HEM OCHOBAHUL OMEEPSZHYMb HYAE8YI0 2UNOMESY.
Ecau Uyaey > Ugp—HYAe8YIO 2unome3y omeepzarom.

Npasunao 3. Tpu Konrypupywowed zunomese H,: p < py Haxodam
CHAYA1Q «BCROMOZAMENLHYIO» KPUINUKECKYIO IMOMKY Uyg NO npasudy 2, a
James  NnoAQzaOM  2PAHUYYy  AEBOCMOPOHHeU  Kpumuweckod ob.aacmu
u;‘p-——— Uyp. Ecau U,u65 > —Uyp—Hem OCHOBAHUL OMSEPeHYMb HY.le-
syro zunomesy. Ecau Uyasy < —lyp— HYAe8YlO 2unomesy omeep2aromt.

3avMeuvanne. YIOBJETBOpHTE/NbHHE pe3yabTaThl obecneynbaer
BLINO.THEHHE 1HePaBEHCIBA NPygy > 9.

586. Ilo 100 He3aBHCHMBLIM HCMBITAHHAM HaliAeHa OTHO-
cuteabHaa uacrora m/n=0,14. Ilpy ypoBHe 3HaUHMOCTH
0,05 TpeGyercsi NPOBEpPHTb HYJIEBYIO THNoTe3dy Hy: p=p, =
= 0,20 npn KOHKypupyowei runorese H,: p==0,20.

Pewen e HailgeM na6aioiaemoe 3naveHHe KpHTepHs, YUHTbIBad,
YT0 Gg = | —py=1—0,20=0,80: )

Unng __(m/n—py)- ¥V 'n__(0,14—0,20). Y 100
nafa Y Pede ¥ 0,20.0,80

ITo yc.a0BuIO, KOHKYpPHpYlOilas TrunoTe3a HMeeT BHI p 7% p,, NO-
9TOMY KpHTHueckas o06.]acTb-— aABycTopoHHns. Haiinem xpuriueckylo
TOYKY Uyp NO PaBEHCTBY

D (ugp) = (1 —a)/2=(1—0,05)/2=10,475.

Mo Tta6anne ¢Ppynkunu Jlanaaca (cM. npujoxkchHiHe 2) HaxoaNM

uyp=1,96.

= —1,5.
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Tak kak |Ugax| < Uxp—HeT OCHOBaHMA OTBEPrHYTh HYJEBYIO
runoresy. IIpyrumu caosamu, HaGJaonaemast OTHOCHTesgbHaa 4acrtota 0,14
HE3HAUHUMO OTJHYIETCA OT THINOTeTHUecKoli BeposTHOocTH 0,20.

587. Pewmutp 3ajauy 586 npH KOHKYPHpYIOWEHR THIO-
Tesze H,: p < P,

Pewenune. INo ycnoBHio, KOHKYpPHPYIOULast TIHMOTe3a I'MEET BHA
p < po, NO3TOMY KpHTHUeCKast 06JacTb—JeBOCTOPOHHsaAA. HaiigeM cHa-

YaJla «BCNOMOFATeJbHYIO» TOYKY —TrpaHHUy NPaBOCTOPOHHEH KPHTHuYE-
ckofi 0o6/1acTH M3 paBeHCTBAa (npaBujio 2)

® (uyp) = (1 —2a)/2= (1 —2.0,05)/2 =0,45.

[o tabauue ¢ynkunu Jlannaca Haxo;awm uyp=1,645. CaenoBartenbno,
,
rpaHHUa JIeBOCTOPOHHeH KPHTHYecKOfi obnacTi uxp=—1,645.

Tak Kak Uy, > u;p—He'r OCHOBalHii OTBEPrHYTb HYJIeBYIO TH-
noresy (npasuJjo 3).

588. IlapTHa H3penHii NPHHHMAETCA, €CJH BEPOATHOCTH
TOrO, 4TO H3JeJiHe OKaXXeTci OpaKOBaHHLIM, He NpeBhIllaeT
0,02. Cpeau cayuaiiio oro6paHHbiX 480 u3aeauili okasaJsoch
12 pnedpexTHbIX. MOXHO JH NMPHHATH NAapTHIO?

Pemenune. Hynesaa runoreza H, HMeeT BHA p=p,=0,02.
Hafizem oTnocuTennHyio uactoTy 6paka:

m/n=12/480 =0,025.

INMpumem B KauecTBe KOHKypHpyiowefi runotesam Hy: p > 0,02
H ypoBeHb 3HauumocTH o =0,05.
Haiiaem Ha6aiogaeMoe 3HayeHHe KPHTepHSA:

Ure (/1 —po)- V?r_ (0,025—0,02) - ¥ 480
Haba V'—""'—"po do V0,02 -0,98

Io ycnoBHio, KOHKYpPHPYIOIAs THNOTe3a HMeeT BHA P > Pg, NOSTOMY
KpHTHYECKan 061acTh — NpaBocTOpoHHsia. HaiieM KpUTHUECKYIO TOUKY Uy g
NpPaBOCTOPOHHE KPHTHUeCKOH 0OJacTH H3 paBeHcTBa (NMpaBHJO 2)

O (2 p) = (I'—2-0,05)/2 =0,45.
ITo Tabanue ¢yHknux Jlanaaca (cM. MpHJOXKEHHe 2) HAXOAHM
Uyp= 1,645.

Tak KaK Uyas < Uygp—HET OCHOBaHHA OTBepPrHYTb THMOTE3Y O TOM,
4YTO BepOSATHOCTL 6paka B napTHH He npesuiwaer 0,02. Takum o6pasom,
NapTHIO MOXKHO NPHHATH.

=0,78.

589. Ilaprus usnenudi npUHUMAETCH, €CJH BePOSITHOCTb
TOro, 4YTO H3Jie/lHe OKaXeTCsi GpaKOBaHHBLIM, He NpeBHIUIaeT
0,03. Cpeaun cnyuafiHo oro6paHHBX 400 H3aennit 0Ka3aJoch
18 6pakoBaHHBIX. MOXHO JIH NMPHHSTH NMAapPTHIO?

Yxasanue. Tlpunars wuyaeByio runotreasy Hy: p=py,=0,03,

a BO (l)csallecrne KOHKypHpyioutefi Hy: p > 0,03; ypoBeHb 3HAUHMOCTH
a=0,05.
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590. 3aBoJ pacchlaeT peKJaMHble KaTaJcTH BO3MOMKHLIM
3aka3unkam. Kak nokasan onniT, BepOATIOCTb TOrO, YTO
opramn3amniisi, MoJy4yHBUIAA KaTaJ oOr, 3aKaxKeT.peKNaMupye-
moe 13xeaue, paBHa 0,08. 3aBoa pasocaan 1000 karanoros
HoBoOIl yayuyiienHod (opmbl 1 noayuna 100 sakazoB. MoxHO
Jil cYuTarb, 4TO HoBas (opMa pekJaMbl OKa3ajacb 3Ha4YHMO
s¢pdekTnBIEe nepBoii?

Yxasanune [Ipunate nynesyio runoresy Ho p=p,=0,08,

a B KavyecTse KOHKypupyloueil H;: p > 0,08, yposeHb 3HaYHMOCTH
a=0,05.

591. B pesy.abTaTte AJHTeNbHBIX HaGlJIOAEHUH YCTaHOB-
JIEHO, 4TO BEpPOATHOCTh MOJIHOrO BHI3AOPOBJIEHHsi GOJIBHOrO,
npuHumaswero nekapetso A, pasHa 0,8. Hosoe nekapctso B
Ha3HaueHo 800 GousbHbiM, npiyeM 660 M3 HUX MOJNHOCTBHIO
Bbi3opoBean. MOXHO NM CYHTaTb HOBOE JIEKAaPCTBO 3HAYHMO
s¢xpeKTHBHEE JleKapcTBa A Ha NATHIIPOUEHTHOM ypOBHe 3Ha-
YHMOCTH?

Yxagauwue. MNpunarm He p=0,8;, Hy: p £ 0,8.

§ 9. CpasHeHMne HECKONbBKUX AMCNCPCHA HOPMANLHLIX
reHepanbHbIX COBOKYNHOCTEM
no sbibopkam pasnuuHoro obnema.
Kpurepmii Baprnerra

Mycts renepaibHble coeokynHocTH Xy, Xa, ..., X; pacnpeneneHn
HOpMaJbHO. 113 3THX coeoKynHoCTeH H3BJEHEHb fie3aBHCHMble BbIGOPKH,
Boofile roBops, Pa3AHyHblX 06bEMOR n; (HEKOTOpble 0GbLEMB MOryT ObITb
OAMHAKOBBIMH; ecad Bce BbHIGOPKH HMeEIOT OIHHAKOBbBIH 061:6M, TO npen-
nouTHTeJbHee MOJb3OBaTbCA KpiTepueMm Koupena, Kotopolil npuseneH
B cJieAylolileM napalpdcbe) ITo Bblﬁo[)i\ﬂM HaiAeHbl HCNpaBJeHHble BbIGO-
pOuHble AHCMEPCHH Si, S3» ..., Si. Tpe6yeTcA NpH ypoBHE 3HAYHMOCTH o
npoaepmb HyJIeByI0 runoTe3y o6 OJAHOPOAHOCTH AMCREPCHii, T. €. runo-
Te3y O PaBEeHCTBE MEXAYy COO0H reHepasibHbIX AHCOEPCHH:

Ho: D (Xy)=D (Xy)=...=D(X).
Baenem 0603HaueHHA: k; = n; — | —uncs0 cTeneHel CB06OAb AHCNEPCHH st
1
k= 2 k;—cyMMa uhcea creneHeil cBoGojbl; %= 2 kysi /k—cpe}x-
(=1 (=1

HAf apudMeTHUeCKas HCNPaBJICHHRIX AHCIepPCHil, B3pelleHHas MO YHCJAaM
crenelell cso60abi;

1
V=2,303 [k lgst— Dk lg sz’] ;

!
C=l4+—57=p z_:ll/k,-—l/k ;
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0B =V/C —cayuafinasi Beanuuna (xputepufi bBapraerra), xortopan
NPH YCJIOBHH CAPABEAJIHBOCTH THIOTe3bl 00 OAHOPOAHOCTH AMICMEpPCHit
pacnpeseneda npuGJaHKeBHO Kak ¥* ¢ /—1 creneHsamu cBoboisbl, ec.m
o6reM Kaxjoft BLIGOPKR n2; = 4.

Mpasuno. [Jaa mozo «nobst npu 3a0aHHOM YPOBHE SHAYUMOCINU O
nposepums Hyasesyto aunomesy 06 0OHOPOOHOCMU JUCNEPCUL HOPMUAIBHUX
cogoKynHocmeti, Hado aviducAumo Habarooaemoe 3nadenue Kkpumepus Lapm-
semma Byagy =V /C u no mabaruye kpumuueckux movex pucnpedenenusn =,
no yposHw 3Hauumocinu o u ducay cmenenetd caobodor | —1 (!—uuc.io
86100pOK) HALMU KPUIMUYECKYIO MOYKY xﬁp {x; {—1) npasocmoponneii
Kpumuueckoti obracmu). Ecau Byagx < x.’(p—nem OCHOBAH UL omeepeHYy Mo
Hyaeayio eunome3dy. Ecau By,6; > Yxp— Hyreayio cunome3y omeepaaront.

3ameganune 1. He creryer TOpPonHTBCH BLIYHCAATL NOCTOAH-
nyio C. CHawana Hafio HafiTH V B CcpPaBHHTH C xﬁp; €CJIH OKaXeTcs, 470

3
V < y%xp,» TO nonaeso (Tak kKak C > 1) B=V/C < xﬁp H, CAe10BaTebHO,
C BL4HCAATL He HYyXHO. Ecau xe V > x:p, TO HajO RLIYKHCAHTL C M 3a-
TeM cpaBHHTB B C Xgp-

3aMevaHne ; KpuTtepufi Baprtserra BecbMa 4yBCTBHTeJeH
K OTKNOHEHHMAM pacnpejefieHHA OT HOPMaJAbHOrO, MO3TOMY K BLIBOJAM,
NO.y4YEeHHHM MO 3TOMY KPHTEPHIO, Hal0 OTHOCHTBCA OCTOPOIKHO.

3amevatue 3. [Ipy yclOBHH ONHOPOAHOCTH AHCNEpcHii B Ka-
H9eCTBE OLEHKH IeHepasibHOM JAHCMEPCHH TNPHHHMAIOT CPeaiion apudme-
THYECKYI0 HCNpPaBJeHHHX JHcnepcHii, BIBEIIEHHYI0O MO YHCAAM cTeneHed

¢B06OIH: _
s2 =2k,-sf/k.

592. Ilo TpeM He3aBHCHMBIM BHIGOpKaM, 06bEeMbI KOTOPLIX
n,=9, n,=13 U ny,=15, H3BNEYEHHHM H3 HOPMA.IbHBIX
reHepaJbHbIX COBOKYMHOCTeH, HafleHbl HCIIpaBJeHHbIE BbIGO-
pouHBle JHCNEepCHH, COOTBETCTBEHHO paBHbie 3,2; 3,8 u 6,3.
Tpe6yercsa npu ypoBHe 3HauuMocTH 0,05 npoBepHTb HY.1€BYIO
runorTe3y o6 OAHOPOAHOCTH JHCNEPCHH.

Pewenne. CocraBuM pacyethywo Ta6a. 10 (cronGey 8 noka 3a-
NOJHATL He O6yAeM, NOCKOJbKY elle HeH3BeCTHO, MOHAAOGHTCA AH Bhl-
uncants C).

Hcnoab3ys pacuernyso taGauuy, Haiijfem:
5t =(Dk;si)/ k=159,4/34 =4,688; lgs* =0,6709;
V=2,303 [£1g s> — D, k; Ig s7] =2,303 {34.0,6709 —22,1886] =1,43.

To Ta6auue npuJoxenHus 5, no ypoBHio 3Hauumoctd 0,05 H uncay
creneueit cpoboabt [—1==3—1=2 HaX0OAHM KPHTHYECKYID TOYKY
¥xp (0,05; 2)==6,0. .

Tak kak V < x‘f(,,, TO noiaBHO (NMOocKoAbKY C > 1) Byaes =V/C < Y«p
M, CJ1e30BaTeJbHO, OTBEPrHYTh HYJEBYlO rHNOTE3y 06 OAHOPOAHOCTH AMC-
nepcuii Her ochHoBaHuit. JIpPyrMMH CJ0BamH, BbiGOPOYHBIE HHCHEPCHH
pa3THYalOTCA HE3HAUHMO.

593. I'lo naHubiM 3amaun 592 TpeGyeTcst OLUEHHTb reHe-
pPaJblyl0 AHCHNEpPCHIO PpacCMaTPHBAEMbLIX ICHEPAaJbHLIX COBO-
KYyIHOCTei.
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Ta6auwna 10

1 2 3 4 5 6 7 l 8
| Yncao Hecnpas-
H 06
subopin | mubopkn | Siegeiel | nenne,
i n, k; s? ks ololgst | RigsE ok
1 9 8 3,2 25,6 |0,5051] 4,0408
2 13 12 3,8 45,6 [0,5798] 6,9576
3 15 14 6,3 88,2 |0,7993 11,1902
z k=234 159,4 22,1886

Peuwenue. [Mockonbky B pe3yabTaTe pelleHits NpeabiAyLieli 3a1a4n
yCTaHOBJEHA OAHOPOIHOCTb AMCIEPCHil, TO B KauecTse OLEHKH TeHepalib-
HOR AHCITEPCHH NPHMEM CPEIHIOI 8PH(METHUYECKYIO HCIpPAaBJEHHBIX AHC-
fepcHil, B3BEWEHHYI0 MO YHCJAAM cTeneHeil cBo6oabl:

Dy =352=(D kis?)/ k=159,4/34 > 4,7.

594. MoxHO JH BOCNONb30BaTbCcA KpHTepHeMm baprtaerra
IS [IDOBEPKH TrHMoTe3bl 06 OXHOPOJHOCTH AliCMepcHil Mo
BsiGOpKaMm obwveMa n, =3, n, =2, n, =20?

595. I'lo yeTbipeM He3aBHCHMbIM BbIGOpKaM, 06beMbI KOTO-
ppix n, =17, n;=20, ny,=15, n,=16, H3BJEYECHHBIM H3
HOpMaJbHbiX reHepaJibHbIX COBOKYMNHOCTell, HalaeHbl HCIpaB-
JeHHble BbIGOPOYHBbIE AHCIIEPCHH, COOTBETCTBEHHO paBHble 2,5,
3,6; 4,1; 5,8. Tpebyerca: a) npn yposHe 3HaunmoctH 0,05
NpoBepHTh THMOTe3Y 06 OAHOPOAHOCTH AHcnepcHi; 6) oue-
HUTb TeHepa/bHYiO IHCIIEPCHIO.

596. Uernipe HccienoBaTe sl NapaJenbHO ONpexeasior
NpOLEHTHOEe cojAep)KaHHe yr.aepojia B cIjaBe, NpliyeM nepBbifl
Hcc/e10BaTe/b NpoM3Be] aHa. i3 25 npo6, BTopoi — 33, Tpe-
Tuit — 29, uerBepTHit— 33 npo6. «Mcnpasienubie» BbIGOpOu-
Hble cpelHHe KBaApPaTHYECKHE OTK/JOHEHHs! OKa3aJHCb COOT-
BercTBeHHo pasHbiMu 0,05; 0,07; 0,10; 0,08.

Tpe6verca npu yposHe 3HaunMocT 0,01 npoBepHThL rumo-
Te3y 06 OIHOPORHOCTH JHCMEpCHil, B MpeANoJOXEHHH, YTO
NpoLeHTHOe cojepiKaHHe yriepoia B CN.1aBe paclpefeeHo
HOPMa.T1bHO.

Ykazauue. daa ynpomeHHs sbiyucaeHufi npunats r;=100s;.
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597. CpaBuusalorcsi uyetbipe cnoco6a c6paGoTKH H3LeNnH.
Jlyuwium cuutaercs ToT M3 crnocoGoB, AHCHEPCHSE KOHTPOJIH-
pyemoro mnapamerpa KoToporo MeHblue. [lepBsiM cnoco6om
o6paGoraHo 15, BTopbiM —20, TpeTbuM— 20, yeTBepTbHIM —
14 uspennit. UcnpaBnennsle BLIGOPOYHLIE AMCIEPCHHU S} COOT-
BeTcTBeHHO paBHet: 0,00053; 0,00078; 0,00096; 0,00062.
MoxHo an oTjpaTh npeanoytreHHe OAHOMY M3 crnocoGoB, NpH
ypoBHe 3HauumoctH 0,05? [lpeanosaraercsi, 4YTO KOHTPOJH-
pyembiii napameTp pacrnpejesieH HOpMaJbHO.

" 9%
Ykazanue. [19 ynpouieHHsl BHYHCAECHWI NPHHATD r} =100 000s; -

598. TpeGyercss CpaBHHTb TOUHOCTb 06pabGOTKH H3JeJHii
Ha KaXaom H3 Tpex craHkoB. C 3Toil wLeJbl0 Ha NMepBOM
cTaHke 6bl10 obpabGoraHo 20, Ha BTopoM—25, Ha TpeTbeM —
26 unapennit. OtknoHeHusn X, Y W Z KOHTpOJAHPYEMOro pas-
Mepa OT 3aJaHHOrO OKa3aJHtb CJelyIoUlHMH (B JAeCAThIX
AONAX MM):

OTKJIOHEHHA AAA u3jeJufi

nepBoro ctaHka x; 2 4
yactota n; 5 6

OTKJIOHEHH S JN18 H3ACHHH

BTOporo cravka y; 1 2 3 5
yactora m; 2 4 4 6

OTKJ/IOHEHUA ANA H3JesHi

TpeTpero ctaHka 2z, 23 4 7 8 10 14
yactota p; 354632 3

a) MoxHo AU cuuTaTh, YTO CTaHKH obecneunBaloT OfiU-
HAaKOBYIO TOYHOCTb NpH ypoBHe 3HauuMocTH 0,05 B npeanoJio-
dKeHUH, UYTO OTKJOHEHHN pacnpejesieHbl HOPMaJbHO?

6) UckaounB u3 paccMoTpeHHA TpeTHH CTaHOK (aucnep-
CHSl OTKJIOHEHHWH 3TOro craHka — HauboJbliaf), ¢ NOMOULLIO
kpuTepusn ®Duimepa—CHelekopa y6eauUTbCsA, YTO MEpPBbili H
BTOpOH cTaHKH o6ecneynBaiOT OAMHAKOBYIO TOYHOCTbL o0Opa-
GOTKH H3genuit.

689
324

W=
1 o

§ 10. CpaBHeHMe HECKONLKMX AMCNepPCHi
HOPMaNLHLIX FreHEepPaNbHLIX COBOKYMHOCTEH
no sbibopkam opuHakoBOoro obvema.
Kputepui Koupena
IMycts renepaabHuie coBokynHocTH Xy, Xg, ..., X; pacnpeaenelint

sopmaabio. Mia sTHX coBoKynHocTell n3paeueHbl [ HE3aBHCHMBIX BbIGO-
POK oanHakosoro c6beMa 2 11 NO HHM HaiifleHbl HcnpasJaelisie BHIGOPOY-
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HWe JUCTIEPCHH S3, S3, ..., Sf, BCE C OAHHAKOBHIM YHCJOM CTemeHefi cBo-
Gonwi k=n—1. Tpe6Gyerca npu ypoBHe 3HAYHMOCTH & NPOBEPHTb Hy.Je-
Byi0 rynoresy ol OJHOPONHOCTII RHCHEpCHIl, T. €. rHNOTe3y O paBelcTBe
MeXxay coGoil reHepaJibHblX JHUCMEPCHIi:

Ho: D(X)=D (X3)=...=D (X)).

B KauyecTBe KPHTEDH® TNPOBEPKH HyJeBOfi rHNOTe3bl MPHMEM KpHTe-
pufi Koupena —oTHOwEHHE MaKCHMMaJbHONH HCNPaBJEHHOA JAHCNEPCHH
K CyMMe BCEX HCNpaBJIeHHbIX QHCnNepcHii:

s?'nax
s'{+s§+ .. .+s?

Pacnpenesenue 3TOR CJAywaiHOR BEJHYHHH 3aBHCHUT TOJbKO OT 4YHC/]a
creneneft cpoGoan k=n—1 H KoJnvecTBa BuGOPok [. [laA npoBepKH
HyJIeBO#i T'HNOTe3bl CTPOSIT NMPAaBOCTOPOHHION KPHTHYECKYI0o 06J1acTh.
Npasuao. [Jaa mozo «mobGu npu 3a0aHHOM YpOBHEe 3HAYUMOCTIL CL
nposepums zunomesy o6 odHopodrnocmu Oucnepcuti HOPMAALHO pacnpede-
ACHHOIX COBOKYNHOCMEL:, HAOO0 8uiKUCALIMb HAOAOaCMOe FHAYEHIE KPUMEPUSR

Guaba = s?nax/(si-*‘ s:-l— veet s?)

u no mabauye Kpumuueckux movex pacnpedesenus Kowpena (cm. npu-
aoxcerue 8) nadmu xpumusecxyo mouxy Gyyp (a; &; 1). Ecau Gyuagq < Gyp—
Hem ocrosanuld omeeperymb Hysesyw zunomesy. Ecau Gyagy > Gyp —
HyAeBYlo zunomesy omeepzalom.

3ameuanune. Ilpn ycraoBuw opHoponHocTH AncnepcHfi He3zaBHCH-
MbiX BHIGOPOK OAHHAKOBOro of6neMa B KauecTBe OHEHKH reHepaJbHOR
BHCTIEPCHH NPHHHUMAIOT CPEAHION APH(PMETHYECKYIO HCMPaBJEHHHX JHC-
nepcH#.

599. [To uyeThipeM He3aBHCHMBLIM BbHIGOPKaM ORHHAKOBOroO
o6beMa n =17, H3BJICUEHHHIM H3 HOPMaJIbHHIX reHepalibHbiX
COBOKYNHOCTEA, HaiAEHH HCMpaBJICHHBE BbIGOPOYHHIE JHC-
nepcuu: 0,21; 0,25; 0,34; 0,40.

Tpe6Gyerca: a) npu ypoBue 3naunmoctd 0,05 nposepurb
HyJiIeBYI0 runore3dy o6 OAHOPOAHOCTH JMCHEpCHit (KpHTHYe-
cKas 06J1acTb — IIPaBOCTOPOHHSASA); 6) OLUEHHTb FCHEpaJibHYIO
JAHUCNEPCHIO.

Pewenune. a) Hafinem naGmoaaeMoe 3navyenue KpurepHs Kou-
peHa —OTHOLIEHHEe MAaKCHMaJbHOH HCNPaBJEHHOM IHCMEPCHH K CyMMe
BCEeX AHcCnepcHii:

Gatx =0,40/(0,21 40,25 4-0,344-0,40) =-:',- .

Haiigem no TaGinie KPHTHYECKHX ToWeK pacnpepesneHHs Koupena
(cm. npuaoxenne 8) no yposHio 3uauumoctH 0,05, uncay crencHet cBo-
Goapl k=n—1=17—1 =16 H uyHcay BHGOPOK /=4 KPHTHUECKYIO TOUKY
Gyp (0,05; 16; 4) =0,4366.

Tak Kak Ggaex < Gygp-—HeT OCHOBAHHA OTBEPrHYTb HYJEBYIO THNO-
resy. JIpyrHMH CJIOBaMH, HCHpaBJieHHbe BHGOPOuHbLle AHCNEpCHH paa-
JIHYBIOTCA HEe3HaYHMO.
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6) TockonbKy OZHOPOAHOCTL JHCMEPCHH YCTAHOBJAEHA, B KauyecThe
OlEeHKH TreHepasbHOH AHCNEpPCHH TIPHMEM CPEIHIOI0 apHpMeTli4ecKy1o
HCNPAB/IEHHBIX JIHCTIEPCHH!

Dr=(0,2140,254-0,3440,40)/4 =0,3.

600. Ilo uiectH He3aBHCHMbIM BbLIOODKaM OAHHAaKOBOIO
o6beMa n =37, H3BJEeYEHHBIM H3 HOPMA. bHbIX reHepaJbHbIX
COBOKYINHOCTCH, HalAeHbl HCMpaBJIeHHble BhIGOPOYHBIE AHC-
nepcuu: 2,34; 2,66; 2,95; 3,65; 3,86; 4,54.

Tpebyerca npoBepHTh HYJEBYIO Tunoresy o6 OJHOPOX-
11OCTH JAucnepcuil: a) npu ypoBHe 3HauumoctH 0,01; 6) mpu
ypoBHe 3HauumoctH 0,05.

601. [oka3aTth, uTo HabmionaeMoe 3HayeHHe KpHTepHA
Kouypena He uH3MEHHTCH, €CJH BCe HCNpPaBJAEeHHble Jlcnep-
CHH YMHOXHTb Ha OJHO H TO K€ MOCTOSIHHOE YHCJO.

602. Ilo natu He3aBUCHMbIM BLIGOpKaM OZHHAKOBOIro
o6vema n ==37, u3BJieYEHHbIM W3 HOPMAJIbHBLIX reHepa.lbHbiX
COBOKYMHOCTeH, HalAeHBI «HCMpaBJIeHHble» CpeaHHe KBajpa-
THYecKHe oTkJjoHenus: (,00021; 0,00035; 0,00038; 0,00062;
0,00084.

Tpebyetcs npu ypoBHe 3HauumoctH 0,05 npoBeputb Hy.1e-
BVIO runore3dy o6 OJHOPOAHOCTH AHCMEpPCHH.

YKaszanune YMHOKHTb NMPEIBAPHTENbHO BCe CpeliiNe KBaIApaATH-
YyeckHe OTKJOHeHHs Ha 105,

603. Uethipe ¢acoBOYHBIX aBTOMaTa HaCTPOEHbI Ha OTBe-
LiKBaHHE OJHOro ‘H TOro e Beca. Ha xaxiom aBToMaTe
otBecuan no 10 npo6, a 3aTeM 3TH 3Ke NpoOH B3BECH.TH Ha-
TOYHLIX BecaxX M HallJIH 1O NOJIYYEHHBIM OTKJIOHEHHAM HC-
npasJeHHble gucnepcun: 0,012; 0,021; 0,025; 0,032: a) moxkHO
Ju npuH yposHe 3HauuMoctH 0,05 cuuTaTeh, YTO aBTOMaThi
06eCneynBalOT OAMHAKOBYIO TOYHOCTbL B3BelUHBaHHA? 6) oue-
HHTb TeHepaJibHYI0 JHCHepCHIO.

IIpeanonaraercs, 4TO OTKJOHEHHA 3apEerHCTPHPOBAHHOTO
Beca OT Tpe6GyeMoro pacmnpenesieHbl HOpMaJbHO.

604. Kaxnpas u3 Tpex JabGopaTOpui npou3Besa aHa.IM3
10 npo6 cnJuaBa Ans onpejeneHHs NPOUEHTHOrO COJepKaH A
yrJiepoaa, NpHYeM HCNpaBJIeHHbie BLIGOPOYHbIE AHCMEPCHHU
okasaauchk paBHbMu 0,045; 0,062; 0,093: a) Tpebyercs npu
ypoBHe 3HauumoctH 0,01 npoBeputh rumnoredy o6 0xHOpO-
HOCTH AUCNepcHH; 6) OLEHHTb reHepaJibHYI0 JLHCMEPCHIO.

[Ipeanonaraercs, YyTo NpOLEHTHOE cCOiepKaHHE yr.Iepoiaa
B CMJaBe pacnpefesieHO HOPMaJbHO.

605. IIpoBepsieTcsi ycTOHUMBOCTE (OTCYTCTBHE pasjaliki)
paboThl CTaHKa MO BeJHYHHE KOHTPOJHPYEMOro pa3mepa
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usgenuit. C stoit menbio Kaxkaole 30 MuH oTGHupanad npoby
u3 20 uspenmil; Bcero B3sA.aH 15 npo6. B murore uamepenus
OTOOpPaHHbIX H3JeJHH OblIH BbIYHCJAEHBLI UCIpaB/JEHHbIE AHC-
nepcHi (MX 3HayeHHS NpuBejeHbl B Taba. 11).

Ta6nnuwa 11
Howmep HenpaBneunas Howmep HUecnpasnennan I Honep HenpasnenHnas
npobul AHCIEPCHR npobbi ascnepcusn 1 npo6ul aHcnepeunn
1 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
13 I

MoxHo au npu ypoBHe 3HaunMoctd 0,05 cyuraTh, uTO
CTaHOK paboTaeT yCTOHYHMBO (pas3jajka He MpoH3olna)?

INpeanonaraercs, 4TO KOHTPOJIHpYyeMblil pa3mep u3aesil
pacnpesiesieH HOpMaJlbHO.

Y kazauue. Hcnonbsya Ttabauuy npuaoxeHHs 8, BBbINOJHHTH
JIHHEHHYI0 HHTEPTIOALHIO.

§ 11. CpasHenne ABYX BEpPOATHOCTEH
6nHOMManbHLIX pacnpeneneHmt

IlycTs B ABYX reHepaJibHbIX COBOKYMHOCTSIX NMPOH3BOAATCE He3aBH-
CHMblE HCTILITAHHSA: B pe3yJ/bTaTe KaxJOoro ncneiTaHHa cobuitiie A Moxer
MOABHTLCA B MNePBOH COBOKYTHOCTH C HEH3BECTHOH BEPOSTHOCTHIO Py, @
BO BTOpPOit —C HeH3BECTHOH BepOATHOCTbIO p.. [lo BHIGOpKAaM, H3BJeuEeH-
HbIM H3 TepBOil M BTOPOHl COBOKYMHOCTeH, HaiiieHbl COOTBETCTBEliHbIE
4acTOThI:

wy (A)=my/ny u wp (A)=my/n,,

Tae m;, Mg-—uYHCAa NOABJEHHH COOMTHA A; nj, ny— KOJAHYECTBA HCMBI-
TaHHH.

B KauecTBe OlleHOK HeI3BECTHbIX BepOSITHOCTEll TNPHMeM OTHO-
CHTE/IbHBIE YACTOThI: P o Wy H P o Wp. Tpebyvercs NpH 3a1aHHOM ypoBhHe
3HAYHMOCTH O TIPOBEPHTh HY.1€BYIO T[HIMOTe3Y, COCTOSWYIO B TOM, 4TO
BEPOATHOCTH Py H Pz PaBHbl MeXAY coboii: Hy: py=p,. Ipyrumu cio-
BaMH, TpeGyeTcsl YCTaHOBHTb, 3HAUMMO HJH HE3HAYHMO pas3JH4AITCH
OTHOCHTE./bHbI€ HaCTOTbl w; H Wj.

Ilpeanonaraercs, uyTo BHIGOPKH HMEIOT AOCTAaTOYHO 60.1b1IOH OGBEM.

Npasuao 1. [Jaa mozo umobv. npu 3a0aHHOM YPOBHE 3HAYUMOCMU O
nposepume Hyaesyro eunomesy Hy: py=p,=p o pasexcmee eepoamHo-
cmea nodeaeHus coboimus 8 06YX 2eHEePANLHHIX COBOKYNHOCMAX (liMeroutx
Bunomuarsrole pacnpedenenitn) npit KOHKypupyowjed ainomese Hy: py#p,,
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1ado eviducaumos HaGadaeMoe 3naveHUue Kpumepus
my/ny—mgy/ng

my +mz(l mqy-- mg ™ ( 1 + 1 )

ny--ny ny--ny ) ny o ny
u no mabauye Pynkyuu Jlanaaca HaumMu KPUIMUYECKYO MOUKY Uyxp NO
pasercmsy @ (ugp)=(1—a)/2. Ecau |[Uuagy| < uyp—Hem ocrosanud
omsepenymo nyaeeyro eunomesy. Ecau | Uya6xl > uyp—nysesywo euno-
me3y omeepzarom.

NMpaenrao 2. Ilpu xouxypupyroued 2unomese Hy: p, > ps naxodam
KPpUMUYecKyw mouKy npasocmoporned Kpumuueckod obaacmu no pase-
cmsy @ (uyp)=(1—2a)/2. Ecau Upags < Uyp— Hem ocroeanud omsepz-
nymo nyaesyro 2unomesy. Ecau Uyagy > uyp— Hyse6yro 2unomesy om-
eepeaom.

NMpasnao 3. [Tpu xouxypupyouwed zunomese Hy: py < ps nHaxodsm
KpUmMU4ecKylo mo4KYy Uyp MO NPAsuUAy 2, a samem noiazaom zpanuyy
Aesocmoponneld Kpumuieckod obaacmu typ==— Uyp. Ecat U6y > —ligp—
Hem ocHoséanuil omeepenymo Hyaeeywo 2unomesy. Ecau Unagy < —Uyp —
HYAREBYIO 2UNOMeE3y OmMeepP2aron.

Unaba=

606. 3a cmeHy oTkasaau 15 sjnemeHTOB YCcTpoficrBa I,
coctosimiero H3 800 snemeHTOB H 25 3/1eMeHTOB ycTpoficTBa 2,
cocrosimero u3 1000 3nemenTOB. IlpH ypoBHE 3HaYWHMOCTH
a=0,05 npoBepHTb HyJeByl0 rHnoresy H,: p,=p,=p
O paBEHCTBE BepOSATHOCTEH OTKa3a 3J1eMeHTOB 060HX yCTPOHCTB
NpH KOHKypHpYyioule runorese H,: p, = p,.

Pewenune. Ilo ycnosuio, XOHKYypHpylOulasi THIIOTE3a MMeEET BHA

P # ps, MOITOMY KpHTHueckas 06jacTb AsycropoHusisi. Haiiaem naGaio-
ZAaemoe 3HayeHHe KPUTepHA:

Upags= my/ny—msq/ng .
my+my (l_ml+m!) . (__l__'_L)
ny-1ns ny—+na ny ° na
Honcaaggn my=15, ny=800, my=25, n,=1000, noayunm Ug.65 =

HaiizeM KpHTHYecKyiO TOUKY NO paseHCTBy
@ (uyp) =(1 —a)/2 =(1—0,05),2=0,475.

ITo rtaGanne oynkunn Jlanaaca (cM. npuaoxkenue 2) HaxoAum
tigp=1,96. Tak kax | Una6x| < tixp—HET OCHOBAHHII OTBEPTHYTH HyJe-
BY!0 runoresy. IIpyriMu cJ10BaMH, BEPOSiTHOCTH OTKa3a 3JeMeHTa obomx
YCTPORCTB Pa3jHYaIOTCH HE3HAYHMO.

607. B naptun u3 500 pmeraseil, U3rOTOBJICHHHX MEPBLIM
CTaHKOM-aBTOMaToM, OKa3aJioch 60 HecTaHaapTHHX; H3 600 ge-
TaJled BToporo craHka 42 HecranmapTHhiX. IIpu ypoBHe 3Ha-
yumoctH 0,01 npoBeputh HyaeByio runortesy Hy: p,=p,=p
O paBeHCTBE BepOSATHOCTeH M3rOTOBJIEHHA HEeCTaHAApPTHOH
JeTaJu OBOMMH CTaHKaMH NPH KOHKYpHpYyioueil runorese
Hy: py5= p,.
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608. Ins oueHKu KauvecTBa H3geNuil, H3rOTOBJIEHHBIX
ABYMSI 3aBOAAMH, B3fATH BBIGOPKH n, =200 u n, =300 u3ge-
aufi. B 3THX BBIGOpKax OKa3a/joCh COOTBETCTBEHHO m, =20
H my,=15 OpakoBaHHbix H3xeaui. IIpu ypoBHe 3HauHMO-
cth 0,05 npoBepHTb HyJeByw runoredy H,: p,=p,=p
O paBeHCTBE BEPOATHOCTEH H3roToBJIeHHA GpPaKOBaHHOIO M3-
AeNMAa OOGOHMHM 3aBOJAaMH NpPH KOHKYypHpYIOlUell rumorese
Hy: py > ps.

Y ka3zaHnHue. [TocTpouTb NMPaBOCTOPOHHIOW KPHTHYECKYIO 06JacTh.

609. M3 100 BoicTpesioB MO IleJIH KaXKAbiM H3 ABYX OpY-
Au#l 3aperHCTpHpoBaHO COOTBETCTBEHHO m,=12 U m,=8 npo-
maxoB. [Ipu ypomue sHauumoctd 0,05 mpoBepHTH HYJIEBYIO
runore3dy H,: p, = p,=p 0 paBeHCTBe BEpOATHOCTElH NpoMaxa
o6oHX OpYAMH NpH KOHKypHpYioweit runorese H,: p, == p,.

§ 12. Nposepka rMNOTE3bl O 3HAYMMOCTM
86I60pOUHOro KO3I(MpPHLLMEHTA KOPpensHM

[Mycts aBymephas reHepainHas COBOKynHOCTH (X, V) pacnpenenena
HopMassHo. M3 31Ot COBOKYMHOCTH H3BJledeHa BuIGOpKa o6beMa n H NoO
Hel HafigeH BbIGOPOUHLI KO3(pbHUHEHT Koppensiuuu ry # 0. TpeGyercs
npoBepuTb HyJeByio rumnoreay Hy: rp=0 o paBeHCTBe HYJ/IO reHepajb-
HOro KOS(PHUHEHTA KOppEeJsllHH.

Ecau Hynesas rHnotesa npHHUMaeTcs, TO 3To O3HauaeT, yTo X H Y
HEKOppPeJNHPOBaHb; B MPOTHBHOM CJy4yae — KOPpeJHPOBAHKI.

NMpasuno. [Jasa moz20 umofiel npu YyposHe 3HAYUMOCMU O NpOGepUMSb
HyAesylo eunome3y O PABEHCIMABE HYAIO 2eHEPAAbHOcO0 Kodphuyuenma Kop-
PeARYULL HODMAALHOT OBYMEPHOL CAYHQIINOL BEAUHUHO! NPU KOKRKYPUPYIO-
wed zunomese Hy: rp # 0, nado emuucaumeo Habaodaemoe 3HaveHue Kpu-

mepus
Tyabn="n V-n-—2/Vl —r

u no mabauye kKpumuueckux modek pacnpedesenus Cmeowdenma, no
300aHHOMY YPOBHIO 3HAUUMOCMU O U Hucay cmenened c80600m kR=n—2
Hadmu kpumuxeckyrw mouxy (yy (A, k) dsycmoponned Kpumuueckod
obracmu. Ecau |Tyaga | < fxp—Hem OCHOSQNUL OmSepeRymsb HYaesYo
eunomesy. Ecau |Tyuan| > txp—HYysesytwo eunomesy omseepeawom.

610. ITo Bni6opke o6beMa n = 100, u3BIeyeHHOH H3 JBY-
MepHOH HOpMaJIbHOH reHepaJsibHOH coBokynHocTH (X, Y),
HafiileH BbIGOpPOUHbI KO3pdullHeHT Koppeasauuu ry=0,2.
Tpebyercss npu ypoBHe 3HauumoctH 0,05 nmpoBepuThb HYyJe-
BYI) THMOTe3y O paBE€HCTBE HYJIIO Te€HEepaJbHOro KosdpdH-
LHeHTa KOppeJAIMH NPH KOHKypHupyioulei runotese 1 r5=0.

Peweune. HaiineM mna6aiogaeMoe (3MNHpHUECKOE) 3HauUEHHe
KpHTEpHua:

Toasa=raVi—2/V 1—ri=0,21/ T00—2/ ¥ 1T—0,23=2,02.

239



ITo ycsoBHIO, KOHKYpHpylollasi TCHMOTe3a MMmeeT BHA 7y # 0, no-
3TOMy KpHTHYecKasi 06/1acTh— ABYCTOPOHHAA.

[To Tabauue KpHTHYeCKHX ToueK pacnpeaejenna CrToionexta
(cM. npuaoxenue 6), no ypoBHIO 3BauMMocTH a=0,05, NnomMeuleHHOMY
R BepxHeil cTpoke TaGauub, H YHCAy cTeneHeil cBc6oaml k=n—2 =
= 100—2=98 HaxoJlHM KPHTHYECKYI0 TOYKY ABYCTOpDOHHefi KpHTHue-
ckoit_o6nactu #,p (0,05; 98)=1,99.

Tak Kak Tya6q > fxp—OTBEPraeM HyJeryi0 T[HMOTe3y O DaBeHCTBE
HYJIIO TeHepajbHOro Ko3(pdHiHeHTa KoppeasiunH. JIpyraMu cJoBamH,
KOo3(MpHLIHEHT KOPPENAILlHH 3HAYIIMO OT/IHYaeTCH OT HYJSl; CJAeAOBaTe.NbHO,
X u Y KoppeaupoBaHsl.

611. ITo BbiGOpke o6beMa 711 =62, u3aBJeyeHHOH H3 HOp-
MaJbHOM aBYMepHOH reHepaabHOH coBokynHocTH (X, Y),
HafileH BbBIGOPOUHBII KO3(pbHUHEHT KoppeasiuuH ry,=0,3.
Tpebyetcss npu yposHe 3HauuMoctH 0,01 npoBeputh Hyxe-
BYIO FHMIOTE3y O pPaBEHCTBE HYJIO TeHepaJbHOTO Ko3(puLH-
€HTa KOppeJsilli¥ NMpH KOHKYpHupyoue#i runorese H,:r 0.

612. Ilo BuiGopke o6wveMa n =120, n3BjeyeHHOH H3 HOP-
MaJbHOM JBYMepHOH reHepasbHOH coBokynHoctH (X, Y),
HaljeH BBIOOPOUHBIH KO3(pULMEHT KoppeasiuHH r,=0,4.
Tpeb6yercs npu ypoBHe 3HaunmocTH 0,05 npoBepHuTh HYJIEBYIO
THNOTE3Y O paBeHCTBE HYJIO TeHepaJbHOro Ko3dpHlUHEeHTa
KOppeasiuMH NpH KOHKypHupymoueH runorese H,: r.==0.

613. ITo BhiGopke o6beMa n = 100, u3BjieueHHOH H3 ABY-
MepHOH HOpMaJbHOH reHepasbHONH coBoKynHocTH (X, Y),
cocTaBJieHa KoppessilMOHHasa Taba. 12.

Ta6aunna 12

X

Y

10 | 15 20 25 30 as ny,
35 5 1 —_ — — —_ 6
45 - 6 2 — - | - 8
55 — | — 5 | 40 | 5 | — 50
65 —_ — 2 8 7 — 17
75 — — — 4 7 8 19
ny 5 7 9 52 19 | 8 n =100

TpebGyercsa: a) HafiTH BbIGOpOUHBIH K03ddHLUMEHT KOppe-
asuuH; 6) npu ypoBue 3nauumocTtH 0,05 npoBeputh Hy/1€BYIO
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THNOTE3y O paBEHCTBE TIeHepaJibHOro Ko3dgdgulineHTa Koppe-
JALUUK HYJIO MNPH KOHKYpHpYlowieh runorese H,: r 0.

Pemenue. a) Hdaa ynpolleHHA BBIYHC/EHHII nepeiijeM K yCJI0B-
HbLIM BapHaHTaM
ui=(x;—Cy)/hy, vi=(y;—Cs)sh,,

rie C; n Co— JOXKHBE HYJAH (B KauecTBe JOXHOTO HYJS BHroano
B3ATb BapHaHTY, PacnoJioXKeNHYyI0 TPHMEPHO B cepeilHe BapHalHOnHOrO
PARa; B AaHHOM cJay4ae npuHuMaeM C,==25, Cy=>558); Ny==u; 41— U;,
T. €. Pa3HOCTL MEX1Y ABYMS COCelHHMH BapHaHTaMH (ar); Ay = v} 4, — ;.

TIpakTHYeCKH KOPPEJALHOHHYI0 TabJHiy B YCJAOBHHIX BapHaHTaX
COCTARJRIOT TaK: B NEePBOH CTpOKe BMecTo JIOXKHoro Hyas C, =25 nu-
WYT HYJAb; CJ€Ba OT HYJAS MNHWYT nocjgegoBaTelpHo — 1, —2, — 3,
acnpaea oT hyJas 3anuceiBaiot I, 2, 3. Anasoruyso, B nepBoM cTo.16ue
BMECTO JIOXXHOTO HY/As Cp=55 3anuceiBaOT HyJb; Ha1 HyJeM NNWYT
nocseaosareabHo — I, — 2, — 3, a noa nHyaem 1, 2, 3. Hacrorn ne-
PenHCHBAIOT H3 KOPpPEeAAHHOHHON TaGJHUB B NepBOHaya/bHBIX BapHaH-
tax. B utore noayuaior xoppeasuuoHryio TaGa. 13.

Ta6anna 13

v d "o
3 -2 -1 0 1 2

-2 5 1 —_ — —_— _— 6
—1 — 6 2 -] -] = 8

0 — — 5 40 5 — 50

1 - | - 2 8 7 | — 17
2 —_ - —_— 4 7 8 19
n, 5 7 9 52 | 19 | 8 n=100

Bocnoab3yemca ¢opMyJioli Aiaa BHUHC/eHHS BuiGopoutioro Kosdn-
LHEHTa KOPPEeJSUHH B YCJOBHLIX BapHaHTax:

ra= (3 nupuv —nuv)/(nc,0.,).

BHIYHC/IHB BXOASIIHE B 3Ty (OPMYJy BeJMuNHH u, U, O,, O, Me-
TOJOM TNPOHM3BEACHHHT HJH HENOCPEACTBEHHBIM PAacuyeToM, MOJTyYHM:
u=—0,03; v=0,35; 0,=1,153; 0,=1,062.

Ilonbaysce pacuerHol Tabauuei (cMm. sagauy 535, Ta6.a. 7), nainem

npuv =799,

Caeaosarennno, BHIGOPOYHBIA KOIPPHLHEHT KOppeasiiu
D uv—nuv__99—100-(—0,03).0,35
- no,c, T 100-1,153-1,062

6) IlpoBepHM HyJeByi0 THNOTE3y O PaBeHCTBE HYJIO reHepa’ibHOro
Ko3(xbHLIMEHTA KOPPeSALHH.

Tp

=0,817.
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Boiuncaum HaGnofaeMoe 3HAYEHHE KPHTEpPHA:

Tyagn "2 Vn—-a2 __0.817. V100:2 —14,03.
Vi=,2 Y 1=0,817

[To ycaoBHIO, KOHKYpHPYIOULAA [HIOTE€3a HMeeT BHA rp # 0, NosaToMy
KpHTHYecKas 06J1acTb— ABycTOpOuHAA. ITo TaG/iuile KPUTHUYECKHX TOYEK
pacnipejgenenus CTbOAEHTa (CM. NpUJAOXKEHHEe 6), MO yPOBHIO 3HAUHMOCTH
a=0,05, noMelleHHOMY B BepXxHeil cTpOKe TaGJMUB, H YHCJAY CTeneHeH
cBoGoanl k=n—2=100—2-=98 HaxoAMM KPHTHYECKYIO TQYKY JRYCTO-
pouHeit KpuTHUYeckoil o6aacTH [ p (0,05, 98)=1,99.

Tak kaK Tya6, > fxp, 11Y/EBYIO FHMOTE3yY O PaBEHCTBE HYJIO reHe-
panbHOro KoapduuueHTa Koppeasiuuu orBepraeM. JIpyrHMH CJ0BaMH,
KoshduumeuT KoppeasuUMH 3HAYHMO OT/HYAETCA OT HYJfA; CJeQOBa-
TeqbHO, X M Y Koppe/qupOBaHHI.

614. TMo BuiGopke o6bema n = 100, u3BJE€UECHHON U3 ABY-
MepHO/l HOopMaJabHO# reHepaNbHOH COBOKYNHOCTH. (X, Y),
COCTaB/IeHa Koppe/siuHoHHas Tabu. 14.

Ta6anua 14

X
Y 2 7 12 17 22 l 27 nU
110 2 4 - -1 -=1- 6
120 - 6 2 - -1 - 8
130, - | = 3 50 | 2 | — 55
140 - | - 1 0| 6 | — 17
150 - | =1 = 4 7 3 14
Ny 2 10 6 64 | 15 ] 3 n= 100

Tpe6yercsi: a) HaliTH BbLIGOPOYHBIH Ko3(dpHUHEHT KOppe-
asauuu; 6) npu ypoBHe 3HauumoctH 0,01 npoBeputh HyJe-
BYIO THMOTE3y O PAaBEHCTBE HYJIIO IeHepasibHOro KodppHuiu-
€HTa KOppeJIAILLMH r. NPH KOHKYpHpYIOLLeH runorese H, : r.s40.

Ykaszauue. [lepefiTH K ycJIOBHHIM BapHaHTaM u;==(x;—17)/5,
vy =(y;—130)/10.

615. I'To BuiGopke o6bema n =100, H3B/IEUEHHOH U3 ABY-
MEpPHOH HOpMaJIbHOW TIeHepaJibHOH COBOKYMNHOCTH (X, Y),
COCTaBJIeHa KOppesfllHOHHasA TabJu. 15.

242



Ta6auwna 15

X
Y 12 22 32 42 | 52 62 72 n,
65 — — — - 10 6 2 18
70 —_— — — — — 4 1 5
75 — — 2 7 4 2 — 15
80 — — 1 25, — — ~ 26
85 - 4 6 — 1 — — 1
90 1 5 8 2 — — - 16 )
95 1 2 6 —_ — — — 9
ny 2 H 23 34 15 12 3 |a=100

TpeGyercs: a) HafiTH BbLIGOPOUHBLIA KO3dduIHEHT KOppe-
aauud; 6) npu ypoBHe 3HauumoctH 0,001 nposeputh Hy-
JIEBYI0O THNOTE3y O paBeHCTBE HYJIO reHepaJibHOro Kosddu-
IIHEHTAa KOppeJsiuMH r, NPH KOHKYpHpYyiowelh runorese
H,: r.50.

¥ xa3anne. [lepefity K ycaoeunM sapuantam u;= (x;—42)/10,
vi=(y;—80)/5.

616. Ilo BriGopke o6bema n =100, Hu3BJeueHHON K3
JByMEpHOii HOPMaJbHOH reHepaabHOH coBokynHocTH (X, Y),

nojy4yeHa KoppenasilHoHHasa Ta6a. 16.
Ta6awua 16

X
Y oo | 105 [ tio | 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~
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Tpebyerca: a) HaHTH BbLIGOPOYHBIH KO3(HIHEHT Koppe-
aAaunn; 6) npu yposHe 3HaunmocTH 0,05 mpoBepuTh HYJe-
BYIO THIOTe3y O paBeHCTBe HYJIO reHepaJsibHOro Ko3dxpuiu-
€HTa KoppeasiuMu r, [P KOHKypHpylouleid runorese
H,: r.+#0.

¥ kaszaumne. [lepeliTH K ycaosubIM BapuaHTam u;=(x;— 115)/5,
vi=(y;~45)/10.

§ 13. Mposepxa runNOTE3nl 0 IHAYMMOCTH
sbibopounoro KoIpMUMEHTA PAHrOBONH KoppensuMM
Cnupmena

IMycts renepaabHast COBOKYMHOCTb COCTOHT H3 O6BeKTOB, KOTOpble
06.1a3a10T AByMs KaueCTBe HH B MU npu3Hakamu: A v B. VM3 3roi
COBOKYTHOCTH H3BJieyeHa BHIGOpKa o6bheMa n W No HeH HafaeH Bbl6O-
pounniit  koxpbuuweur paurosoit xoppensuun Cnupmena py # 0
(em. r. X1, § 3, A). TpeGyercsi npoBepHTh HYyJeBYI0 runotesy Hg:
or =00 paBeHcTBe HYJIIO reHepajbHOro Koadxpuilnenta panrosofi koppe-
asuun Cnypmena.

* Ecan Hynemas rumoresa NpHHHMAETCH, TO 3TO O3HAYaeT, YTO MEXAy
npusiakaMy A M B Her 3HauMMOil pPaHroBoi KOPpeJsilHOHHON CBA3H
(8LIG0POYHBIT KO(HUHEHT Py He3HAUYHM); B NPOTHBHOM cJyudae MeXAay
MPHAHAKAMH MMeerCsl 3HaYyHMasd paHroBass KOppeasLHOHHAsA CBA3b
(BuiGopounblil KOIPPHUHEHT Py 3HAUHM). i

NMpasuao. [Jaa mozo 4mobe: npu yposHe 3HAYUMOCIU O NPOGEPUMt
HYAesyr0 eunomedy O PABEHCIMGE HYAKW 2eHEPANbHO20 KO3Pduyuenma pan-
2060l woppeaayuu p; Cnupsena npu xouxypupyrouielr eunomese Hy:
Pr 7 0, Hado ewqucaums KpuUmMuHecKyio mouxy

Txp’—_lxp (a, &) ]/l_n_—:':‘lé’_ ,

20e n — obvem 6vibopku, Py — 6bIOOPOUHBIE KOIDDuyuenm panzosoil

koppenayuu Cnupmena, tg, (0, k) — Kpumuueckasn mouka 08ycmopoHhei
Kpumuuyeckot obracmu, Komopyio Haxo0sm no mabauye Kpumu4eckux moyex

pacnpeoenenus CmoioO0eHma (cm. npunodicenue 6), No yposHIO 3HAYUMOCMU O U
yucny cmenenei coboovl k =n — 2,

Echu |pa|<Tp — Hem ocHosanuti omeepzHymbv Hynegyio zunomesy.
Panzosas kopperayuonHas c6a3b Medxcoy KA4ecmeeHHbIMU NPUSHAKAMU He

snayuma. Ecnu | po|> T — Hyresyro eunomesy omeepzaom. Meocdy
KA4ecCmeeHHbIMU NPUIHAKAMU Cyujecmeyem 3HAYUMAs PAH208AA KOppens-
YUOHHAA C6A3D.

617. B 3agaue 540 no BhIGopke o6bema 1 == 10 BelyHCJIeH
BbIGOpOuHBIil Ko3dduLHeHT paHroBoll Koppeasunu CnupMmena
pe =0,64 Mexny oumeHKamil 3HaHUH CTYAEHTOB MO JABYM
TectaM. [Ipu ypoBHe 3Hauumoctu 0,01 nmpoBeputh HyJIEBYIO
FHMOTe3y O paBeHCTBe HYJIIO TeHepaJbHOro KoagduuHeHTta
paHroBoii Koppeasiuud CnupmeHa. JIpyruMH cJOBaMH, Tpe-
6yeTcsi MPOBEPHTb, ABJAETCA JH 3HAYHMOH PaHroBasi KOp-
peisuiloOHHAA CBfA3b MEXJY OUeHKaMH MO JBYM TeCTaM.
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Pewenne HailneM KpHTHuUECKYIO TOYKY ABYCTOpOHHEH KDHTH-
uecxoﬁ c6nactu pacnpeaenenua CrplojeHTa N0 YPOBHIO 3HAYHMOCTH
a-=0,01 n yncay creneneli cpo6olbl k=n—2=10—2=28 (cM. npu.jo-
Aenne 6): fp(0,01; 8)=-3,36.

HafijeM KpHTHUeCKy!0 TOYKY:

1—p? 1-0,64%
Tup=tup (& k)]/ ;_us 10 T =092

Hrak, Txp=0,92, py=0,64. Tax Kak py < Typ—HeT ociiopannit
OTBEPIHYTb HYJIEBYIO CHNOTE3Yy O PaBEHCTBE HY.IO T€HEePanbloro Kosd:
$uuMenTta paHropoil xoppeasuuH CriupMena. IpyruMi cJloBaMHd, PaHro-
Bas KOPPeJNSiIlHOHHAA CBSI3b MEKAY OLEHKaMH No JABYM TecTaM He3Ha-
unMasn.

618. B 3amaue 541 no BbiGOpKe cO6beMa 7 = 12 BuiyHCI€l
BbIOOPOUHLIH KO3¢ddHLHeHT paHTroBoil koppeasiunn CnupMmeHa
p, = 0,92 Mexny oLeHKaMu, BbICTAB.IEHHbIMH OJJTHHM H TE€M 7Ke
yuaumuMmcs JIByMs npenojaaBateasiMd. [Ipu ypoBne 3naun-
smoctd 0,05 npoBepuTb rHNoOTe3y O paBeHCTBE HY.ll0 reHe-
panbHOro Ko3dduunenta paHroodt Koppeasuuu CnupreHa.
JdpyrumH cJsaoBamMH, TpeOyeTcsi NpOBEpHTb, SIBJASETCA JH
3HauMMO#N paHroBasi KOppeAsiLHOHHAsA CBfA3b MEXAY OlEH-
KaMHM JBYX MnpernoaaBaTejeH.

619. B 3anauye 542 no BbIGOpKe 06beMa n = 13 BbiYHC.I€H
BbLIOOPOYHDbIH KO3(p¢dHIHEHT paHroBoi Koppeasunu CnupmeHna
0, =0,75 MeXAy npaBHJBHBIMH paHraMH OTTEHKOB LIBETOB
M paHraMH, KOTOpble HM NMPHCBOUJ HCTbITYeMbl. [IpH ypoBHe
3HauuMocTH 0,02 nmpoBepHTb, 3HAYHM JIH HaWAEHHBbIH KO3(Q-
¢HLHEHT paHroBoll KoppeasunH CnupmeHa.

620. B 3anauve 543 no BbIGOpKe o6beMa 1 =9 BbLIYHCJEH
BbIGOPOYHBIT KO3(dHLHEHT paHroBOH KoppeJasinn CnupmMeHa
p,=0,73 Mexay AByMs MOC.1€J0BAaTEJBHOCTAMH PpaHIOB.
Ilpn ypoBHe 3HauumoctTH 0,05 npoBeputh runoresy o pa-
BEHCTBE HYJ/IO FeHepaJbHOro KoagpHiuHeHTa PaHroBOH KOp-
peasiuduy CnupMeHa.

621. B 3anaue 544 no BbiGOpke o6beMa n == 11 BelUHCACH
BbIGOpOUHBIl KO3(pHUHEHT paHroBo#i Koppeasuud CnupMena
p,=0,82 w™Mexny aByMs moc/ieoBaTe/IbHOCTAMH pPaHroB,
YCTAaHOBJIEHHBIMH CIeLlHaJUCTAMKH JBYX 3aBOAOB MpH paH-
XXHPOBaHHH (PaKTOPOB, BJHSIOUIHX HAa XOJ TeXHOJOTHYECKOro
npouecca. Ilpu ypoBHe 3Haunmoctu 0,01 nposepuTb, 3Ha-
yiiMa JIH PaHroBas KOppeJAIlHOHHaA CBA3b MeXAY Mmoc.e-
J10BaTeJIbHOCTAMI PaHTOB.

622. Tlo BbIGOpKe o6beMa n == 42 BbIYMCJIEH BbHIGOPOUHBIf
Ko3(pHUHEHT paHrosoil koppeasiuuu Cnupmera p,=0,6
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MEXIy ABYMsi MOCJEeNOBAaTeJbHOCTAMH paHroB. Ilpu yposue
sHauuMocTH 0,02 npoBepHTb, 3HAYHM JH BbIGOPOUYHBIA KO-
3¢puLHEeHT paHroBoil Koppesasauud CnHpmeHna.

§ 14. Mposepka ruNOTEILl O 3HAYMMOCTH
Bsi6opousoro Ko PPHUMEHTa PAHroBOH KoppenaumuM
Kenganna

IMycTts renepasnbHas COBOKYMHOCTb COCTOMT #3 O6LEKTOB, KOTOpLIE
06AanaloT ABYMA KadeCTBeHHBL MU npusuakamu: A u B. U3 srodt
COBOKYMHOCTH H3B.1eYeHa BHGOPKa ofnbema n M no Hefi HafileH BbIGO-
pounniit kKosdxpuunent paHrooit Koppeasuun Keugaana T, #0 (cMm.
ra. XII, § 3, B). Tpe6yerca nposeputh hyJiesyio riunoresy Hy: Tpr=0
O paBeHCTRE HYJIO reHepaJsibHOro KosdibsliieHTa paHroBoil KoppensiilHH
Kenpanna.

Ecan HysneBas runotesa MpHHUMAETCHA, TO 3TO O3HaA4aeT, YTO MEXAY
npu3nakamu A u B Her 3Haynmoil paHrosofi KOppeasilkHOHHOH CBA3H
(BbiGopounbit KOXPHUMEHT T, HE3HAYUM); B NMPOTHBHOM CAyuae MeXAy
NMPH3HAKAMH HMEeTCH 3Ha4YHMas PaHrOBaf KOPPeslHOHHAA CBA3b (BHGO-
pounnft Ko3pDUUHEHT T, 3HaYiIM).

Npasuno. Jas mozo 4mobui npu ypocre IHALUMOCTIU Q. NPOSEPU
HYAEBYI0 2unoOme3y O PAaserCImse HYAw 2eHeDAbHO20 KO(ipuyuenma par-
206011 koppeasyuu Kendarra npu xonkypupyrouseii eunomese Hy: tp # 0,
HAOO BBIMUCAUME KPUMUUECKYIO MOYKY

2(2n 1 5)

Typ=2kp n(n—=1)’

20e n-—ohveM 8BIGOPKU; Zyp— KPUMUHECKAR MOYKa Osycmoponred Kpu-
muueckod obaacmu, Komopyw Haxodam no mabauye ¢pynxyuu Jlanraca
no pasencmay @ (zyp)=(1—a)/2. .

Ecau |ty < Tyxp—Hem OCHOsAHUL OMBEPZNYMb HYAEEYIO 2UNOME3Y.
Panzoean KOpPeaRYUOHHAR CBA3L MENCOY KAYECMBEHHUIMU NPUIHAKAMU
neanaquma. Ecau | 1y| > Typ— Hysesyo 2unomesy omsepzatom. Mexcdy
KQUecmeeHHOMIL NPUSHAKAMU CYuiecmeayem 3HAHUMAR PAH206GR KOPPeAR-
YUOHHAA CBA3b.

623. B 3anaye 548 no BuiGopKe o6bemMa n = 10 BHIYHCIIEH
BLIGOPOYHBIH KOS(PHLUEHT paHroBoH KoppessuHH Kenaanana
T, =0,47 MexXAy OLEeHKaMH 3HaHHH CTYAEHTOB [0 JABYM
tectaM. [Ipu yposBHe 3Haunmoctu 0,05 mpoBepuTb HYJIEBYIO
THOTe3y O paBEeHCTBE HYJIO TreHepaJibHOro KosgdHiHeHTa
paHroBoit Koppeasuuu Kenpanna. [dpyrumu cioBamH, Tpe-
6yeTcsi MpOBEPHTb, ABJAETCH JIH 3HAaYHMMOH paHroBasi KOp-
PEeNAILHOHHAN CBA3b MEXAY OLEHKAaMH [0 ABYM TeCTaMm.

Pemenne. HaftneM KpHTHUECKYIO TOUKY Zyp!
@ (24p) = (1 —@)/2 =(1 —0,05)/2 =0,475.
Ilo ta6auue Jlanmaca (cM. mpusoKeHHe 2) HaXOAMM Zyp=1,96.
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Haiijem KpuTHueckyio TOuky:

_ 2(zn+5) 1/ 2(2-10-F5)
Two=2 } = =1V & 10(10-1)_0'49'

Hrag, Typ=0,49, 15,==0,47. Tak kak Ty < Tyy— HeT OCHOBaHHM
OTBePrHyTh HYJIEBYIO T'HMFIOT€3Y; PaHTOBas KOpPPeJsHHOHHAA CBA3b MEXAY
OlleHKaMM NO JBYM TE€CTaM He3HauuMasn.

624. B 3anaue 549 no BbiGopke o6beMa n = 10 BbIUHCJEH
BLIGOPOYHLIN KO3(hdHLUHEHT paHroBod Koppeasuun Kenganaa
1,=0,78 Mexny olleHKaMH KauecTBa JeraJieil, KOTOphLie
OblIH BRICTaBJIeHH ABYMSl KOHTpoJepamu. Ilpn yposHe 3Ha-
uymoctH 0,01 nmpoBepuThb, ABJAAETCS JHM 3HAYMMOH paHroBas
KOPpeJsIlMOHHasi CBA3b MeXAY OLEHKaMH ABYX KOHTpO-
JIepOoB.

625, Ilo BoiGopke o6beMa n==13 HaligeH BLIGOPOUHBIA
Ko3dpduurHeHT panHroBo#i Koppeasuuwd Kenpanna t,=0,54
MeX]y ABYMS MOCJe10BaTeJbHOCTSAMH paHroB. [lpu ypoBHe
sHaunMocTh 0,05 npoBepHTb, ABAAETCA JU 3HAUWMOH paH-
roBasi KOppeJsisillHOHHas CBfA3b MEXAY NOCJeA0BaTelbHOCTAMH
PaHrOB.

626, Ilo BoiGOopke o6bema n =20 HaiaeH BbHIGOPOYHLIA
Ko3hodnuueHT paHropoil kKoppeasuuu Kenpanna t,=0,24
MEXAy ABYMSA MOCJeA0BaTeJbHOCTSAMH paHros. [Ipn yposhe
aHauumoctH 0,01 npoBepuTh, fIBAsETCA JH 3HAaYHMOH paH-
roBasi KOppeJslHs Mexly NOCJ/JeA0BaTeJbHOCTAMH paHIOB.

§ 15. Nposepka runoress: 06 ogHopoaHOoCcTH ABYX BLIGOPOK
no Kputepmio BMnKoKcoHa

Kputepuii BHJAKOKCOHA CJYXXHT AJMS NPOBEPKH OAHOPOAHOCTH He-
3aBUCHMbIX BBIGOPOK X1, Xz, «s., X, U Y1, Yz, -+ -, Y, B NPELNOJOKEHHH,
yto X M Y — HenpephiBHLIE CJYYaiHbIE BeJHUYMHHI.

Hyneeas runortesa COCTOMT B TOM, YTO NpH BCeX 3HAYEeHHAX apry-
MeHTa (0603HauHM ero 4epe3 x) GyHKUHH pacnpeaei€HHs PaBHH MEXRY

coboii:
Fy(x)=Fq (x).
KOHKYpHPpYIOLIHEe THINOTEe3k:
Fy(x) # Fy(x), Fy(x) < Fo(x), Fy(x) > Fa ().

3aMeTHM, 4TO NPHHATHE KOHKYPHpyloweil runoresn Hy: Fy (x)< Fy (x)
o3Hayaer, 4yTo X > Y. AHAaJOrHuHO, ecjn cnpapefJHBa KOHKYpHpyolas
runotesa Hy: Fy(x) > Fa(x), To X < Y.

Hanee npeanosaraercsi, 4To oGbeM neppoii BLIGOPpKH MeHblle (He
GoJibilie) BTOPOil: ny<I ng; €CJAH 5TO He TaK, TO BbIGOPKH MOXKHO nepe-
HyMepoBaTb (MOMCHATbL MeCTaMH).

A. IlpoBepka HyaeBo#i runoteant B cayvae, ecan o6bem obeux
smb6opok He npesocxoant 25. flpasnao 1. [Jas mozo umobe: npu yposre
sHauumocmu o nposepums Hyaesyro eunomesy Hy: Fy(x)=F,(x) 06
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O00HOPOOHOCMU OBYX MHEsABUCUMBIX BHGOPOK 06Bemoe ny u ng (n) < ng)
npu rouxypupyrouwei ecunomese H,: F, (x) # Fg (x), nado:

1) pacnosomumeo sapuarnmu 0Geux enbOPOK 8 803pacmaruiem nopaoxe
m. e. 8 eude 00H020 6apuayuoHHoco pada, U Hadmu 6 smom pady
Wia61—CYMMY NOPAGKOGHIX HOMEPOS 6ApuUAHM nepeod 8vi60pKu;

Hadmu  no mabauye  HUXCHION  KPUMUYECKYO  MOYKY

wuumu.xp(Qo ny, ng), rae Q=a/2;

3) Hadmit 6epxHIN0 KpumMuiecKyw mouKy no gopuyase

Weepxy.xp = (ny +ng 4 10y — Wyyoun.xp-

Ectu Waywpxp < Whass < Weepxn.xp— HEM OCHOBAHUL OMBEP2RYNIL
Hyaesyro 2unomesy. Ecau Wyagy < Wapwn.xp U184 Wyags > Whepxn.xp —
HY108Y10 2UNOmMe3y omeepzarom.

627. Ilpu ypoBHe 3HaunMoctH 0,01 npoBepHTb HyJIeBYIO
runotesy H,: F,(x)=F,(x) o6 OnHOPOAHOCTH ABYX Bbi6GO-
pox, o6beMbl KOTophXx n,=6, n,=7 (B nepBofi CTpoOKe
npuHBeeH BapHaHThl NMepBOH BHIGOPKH; BO BTOPOH CTPOKE —
BapHaHTH BTOpPOH BHGOPKH):

x; 3461013 17
vy 125 71620 22

IMpuHATL B KauecTBe KOHKYypupyloulefi runoresy H,:
F\ (%)= Fy (x).

Pewenne KoHKypupyiolias runore3a HmeeT BHA Fi(x) # Fg(x),
NO3TOMY KPHTHuecKas 064acTb— ABYCTOPOHHAA. Pacnosoxusm saphanthi
o6cHX BLIGOPOK B BHJE OANOrO BApHaUWOHHOIO pPsila M NMPOHYMEpyeM HX:

TIOPAAKOBHIi
Homep 1234567 8 91011 1213
Bapuanta 1 234567 10 13 16 17 20 22

Hajinem mnaGnionaemoe 3HauenHe KpHTepHs Bunakokcona—cymmy
NOPAAKORLIX 1HOMEPOB (OHH Habpalibi KypCHBOM) BapHaHT nepBoil BGOPKH:

Woiaea =3+ 464849+ 11=41.

HafiaeM no Tabauue * HUKHIO KPHTHUYECKYIO TOUYKY KPHTHue-
ckofi o6uaactH, yuuThiBa®, 4to Q=0,01/2=0,005, n,=6, ng=7:
Whgwn.xp (0,005, 6, 7)=24. HaiineM BepxHIOI0 KPHTHYECKYiO TO4KY:
Weepxuxp ={(M -+ n2 4 1) Ny —Wauwn.xp (6 + 7 + 1):6—24 = 60. Io-
CKONLKY Wygwn.xp < Whas < Whepxn.kp (24 < 41 < 60)— Her ocHoBauuft
OTBEpPrHyTh HYyJeByl0 THnore3sy o6 O1HOPOANOCTH BHOOPOK.

628. Ilpeanoxenn aBa Meroga (A u# B) yBeJHuYeHHR
Bhixofa npoaykuuH. Ilpu ypoBHe 3naunmoctn 0,05 npose-
PHTb HYJIeBYyIO F'HNoTe3y 06 HX OAHHaKOBOH 3dpeKTHBHOCTH
no AByM BhiGopkKaM ofbemoB n,=6 H n,=9 (B nepso#

* [Ipn pewenun 3azau 627—630 ncnonb3oBaTh TaGaHLY, MoMelLer-
HYIO B MPHJIOXCHAH |1,
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CTpPOKe MnpHBeJeHbl NMPOLUEHTH NMPHPOCTa NMPOAYKLHH B KaX-
AOM onbiTe no MeToxy A; Bo BTOPOil cTpoke — no mMetoay B):

x; 0,2030508 1,0 1,3
y; 0,1 0,406 0,709 1,41,7 1,8 1,9

INpuusaTh B KadecTBe KOHKYpHpYlouieit riunore3y: sgpex-
THBHOCTh MeTOoa0B A u B pasanuna.

629. TIlpousBoauTeNbHOCTL TPyAa ABYX CMeH 3aBOAA
XapakTepH3yeTcsi BbIOOpKamMH o6bemMoB n, =9 H ny,=10:

nepBasi cmeHa 28 33 39 40 41 42 45 46 47
Bropas cmeHa 34 40 41 42 43 44 46 48 49 52

HMcnonbsysa kpurepuit BuakokcoHa, npu ypoBHe 3HAUH-
moctH 0,1 npoBepuTh HYJEBYI0 THNOTe3y 06 OAHHAKOBO#
NpoI3BOJHTEIBHOCTH 06€HX CMeH, NPHHAB B KayecTBe KOH-

Kypupylom.ei'i rinoTe3dy:. MNPOH3BOJHTEJIbBHOCTb TpyAa CMEH
pa3.iH4YHa.

Vkaszaunue. JIpH BuuHCIeHHH Ha6AIOAaEMOro 3HAYEHHUR KPHTe-
prna BH.IKOKCOHA yuecTb, YTO PAaHIH COBMAJAIOULHX BAPHAHT P a 3J1 H -
HbolX BHOGOPOK pPaBHB CpelAHeMy apHPMETHUECKOMY NOPSAKOBLIX
HOMEpPOB BapHAHT B OOLIEM BapHaUHOHHOM psje, COCTaBJCHHOM H3 Ba-
piaHT obeirx BHGOPOK.

630. DpdekTHBHOCTbL KaXKA0ro 3 ABYX palHoHoB (A u B)
OTKOpPMa CKOTa XxapaKTepu3yerca BblOOpkKaMH oO6beMOB
n,=10 u ng,=12 (B nepBoii cTpoKe mnpuBeAeH Bec (B Kr)
KHBOTHBIX, KOTOPHIX OTKapM/iMBaiu no pauvony A, BO
BTOpOil CTpOKe — o pauuoHy B):

x; 24 26 27 27 30 32 33 34 35 36
y:; 21 21 22 23 25 25 25 25 27 27 29 3l

HMcnoab3ys kpurepuii BuiKokcoHa, npH ypoBHE 3HAYH-
moctH 0,05 mnpoBepnTb HYy/AEBYIO rumnore3y o6 OIHHAaKOBOW
appeKTHBHOCTH pauUHOHOB A M B, NpHHAB B KayecTBe KOH-
Kypupytoulefi runore3y: paunod A s¢ddekTiiBHee pauHoHa B

(H: Fi(x) < F,(x), T.e. X>Y).
Y xazanue. Kpurnueckas o06.acTb — NpasoCTOPOHHSSA.
b. HNposepka nynesoll runoreanl B cay4ae, ecnH o6vem xors 6ui oaxodl

H3 BuIdOpOK npesocxoauT 25. 1. [1pu KoHKypupyiouwei runorese F; (x) 7
# Fq(T) HHXKHAA KPHTHUECKARN TOYKA

Cagnaxp (@5 By, Ng) =

= [("14—":"‘2])'”1“'_2“9 l/”lnl(nll';nﬁ""l)] . (*)
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rae Q=0/2; z.p, HaxoAsnT no TaGanue ¢pynxuny Jlansaca ¢ momowmsio
pavencrtsa ® (z,p) =(1 —)/2; 3nak |a] o3HauaeT Leaylo 9acTh YUCIa 4.

B ocrannhHoM npasusio 1, npusefeHnoe B n. A, coxpausercs.

2. Tpn kouxypupyomnx runoresax Fy(x) < Fa(x) n Fy(x) > Fy(x)
HHIKHIOIO KPHTHYECKYI0 TOUKY HaxoadaT no QopmyJe (*), nosoxus
U =a; COOTBETCTBEHHO Z,p MAXOZAT Mo Tabanue ¢yukunn Jlanaaca
¢ noMowbio paeenctsa @ (z,p=(l—2a)/2. B ocTaabHOM npaBHJia
2 — 3, npuBefeHHHEe B M. A, COXpaHsIOTCH.

631. INpu ypoeue 3naunmoctu 0,05 npoBepHTb HYJEBYIO
runoresy o6 OAHOPOAHOCTH ABYX BbIGOPOK oO6beMOB: n, =40
U ny, =50 npu koHKypupylowei runorese H,: F, (x) %= F,(x),
€CJIH H3BeCTHO, 4YTO B OOLIEM BapHallHOHHOM pfly, COCTaB-
J€EHHOM H3 BapHaHT O6GeHX BbHIOGOPOK, CyMMa NOPSAKOBLIX
HOMepOB BapHaHT nepsoii BLIGOPKH W ¢,=

Pewmenune. [lo ycnosHoO, KOHKypHpysoOLLasi FHMOTE3a HMeeT BHI
F; (x) = F, (x), nosToMy KpHTHuecKaa 06.J1aCTb — ABYCTOPOHHASR.
afineM z,p C NOMOILbEIO PaBEHCTBA

D (2,,p) = (1 —a)/2 =(1—0,05)/2 =0,475.

Ilo Tabaune ¢dyHkuun Jlanaaca (CM. npunoxenue 2) HaxoauM z,p==1,96.
Moacraeue n; =40, ng=>50, z,p=1,96, Q=0,05/2=0,025 B dopmyany

(mtntm—t_ 1/ ’11"2("1142-"2+—1)] .

Waunan.xp (@5 M1, na)=[ 5

fONYYHM Wyyen.xp = 1578.

HafineM BepxHIO0 KPHTHYECKYIO TOUKY: Wyepxu.kp = (M1-+na+1) ny—
— Wayswn.xp=(40+4 50-+1)-40 — 1578=2062. Tak KaK Wyywu.kp< Whatx <
< Wyepxn.xp(1578 < 1800 < 2062), T0 HEeT ocCHOBaHHi1 OTBePTHYTh HY/1€BYIO
runoresy o6 OAHOPOAHOCTH BhIGOPOK.

632. Ilpn ypoBHe 3Hauumoctd 0,01 mpoBepHTb HyJIeBYIO
runoresy o6 ORHOPOAHOCTH IBYX BbIGOPOK 06beMOB: 1, = 40
H n, =60 npu KOHKypHpyloei runorese H,: F, (x) 5= F,(x),
€C/IH H3BeCTHO, YTO B OOuleM BapHallHOHHOM pfly, COCTaB-
JIEHHOM H3 BapHaHT "006eHX BHLIGOPOK, CyMMa MOPSAAKOBbIX
HOMepOB BapHaHT nepsoi#l BbiGopku W ., =3020.

633. Ilpn ypoBHe 3HauumocTH 0,05 npoBepHTb HYJEBYIO
runoTe3y o6 OZHOPOAHOCTH ABYX BBIGOPOK OOBEMOB f, =25
u n,= 30 npu KoHKypHpywwel runorese f;: F, (x)== F,(x):

BapuaHThl nep- 12 14 15 18 21 25 26 27 30 31 32 35 38
Boli BbIGOpkH 41 43 46 48 52 56 57 60 65 68 73 75
BapuaHTh BTO- 11 13 16 17 19 20 22 23 24 26 28 29
poii BotGopku 33 34 36 37 39 40 42 44 45 47 49 51

53 55 58 61 63 66
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§ 16. Npoeepxa runoTessl 0 HOPMANLHOM pachnpepeneHnM
reHepanbHoON COBOKYNHOCTHM NO kputepmio INupcona

A. SMHHPH‘ICCKOC pacnpeneneHne 3ajlaHo B BHAE NOCAeNOBATEAbLHO-
CTH PaBHOOTCTOALRHX BApPHAHUT H COOTBCTCTBYIOUIHMX HM 4YacToT. I'lyc-rb
SMITHPHYECKOE pacripenesiecHHe 3akaHO B BHAE NOCJeA0OBATEJIbHOCTH paB-
HOOTCTOHLIHX BAPHAHT H COOTBETCTBYIOLIHX HM 4acCTOT:

Xi X1 X2 ... XN
n; Ny Nag ... NN.

Tpe6yercs, wucrionbaya kpurtepuit IlupcoHa, nposepHTL THNOTe3y
O TOM, YTO reHepasibHasi COBOKYMHOCTb X pacrnpenesieHa HOPMaJbHO.

Mpasuno 1. Jaa mozo 4mobet npu 3a0aGHHOM YPOBHE 3HAYUMOCMU O
nposepums 2unOmMesy 0 HOPMAAbHOM paCNpeOeseHUl 2eHepasbHOl C080-
KynxHocmu, Hado:

1.* Bowtucaums Henocpedcmeenno (npu masom wucae Habawdenud)
uau ynpoweHHoim semodom (npu Goavwom ducae Habawldenuid), Hanpu-
Mep memoldom npouseedeHuli uau CymM, 66I00POMHYI CPEOHION Xg U 8bi-
6opounoe cpedHee K8adpamuuecKkoe OmKAOHeHUe Cg.

2. Boiuucaumos meopemudecKkue 4acmomast

nh
"i=o—n"P (47),

20e n—o6veM eoibopru (cymma ecex uacmom), h—uiaz (pasnocmes mexcdy
08yMA COCEOHUMU 8APpUAHMAMU),
X; -——4_\’; 1
ui==—2, p(u)=——-=—-=e
¥V on

Og

_u’/g.

3. CpasHums mnupudeckue u meopemudecKue 4acmomsl ¢ NOMOUbIO
xkpumepun IMupcona. Qas amozo:

a) cocrmasgasarom pacvemnyro mabauygy (cm. maba. 18), no xomopod
Haxodam Habawlaemoe 3HQUEeHUe KPUmMepus

XHaGn = Z (nl —n‘)

6) no mabauye Kpumudeckux mo4ex pacnpede/tenuﬂ x2, no 3adan-
HOMY YPOBHIO 3HAXUMOCMU O U Hucay cmenened ¢806006 R—=s—3 (s —
qucao epynn Goi60pKU) HAXO00RAM KPUMuUHYecKylr Mouxy x?(p (c; k) npaso-
cmoporHel xpumuqecxod obaacmu.

Ecau Y6 < pr—uem OCHOBaHWIl omBepeHYyms 2unomesy 0 HOP-
MQAbHOM pacnpedenerii 2eHepassbHoti cosoxynnocmu. Lpyzumu crosamu,
aMnupudecKkue u meopemudecKie HACMOmMbl PA3AUHAIOMCA  HEIHAYUMO
(cayuaiino). Ecau xf.ag,, > x?(p——eunomeay omegepzarom. Il pysumu cro-
8amU, IMNUPUYECKUE U meopemudecKue 4acmomst PasAudaromca 3HAYUMO.

3ameuanne . MasouncnenHsie 4acToThl (n; < 5) caeayer oGne-
AHHHTb; B 3TOM cCJyYyae H COOTBETCTBYIOULHE HM TeOpPeTHYEeCKHe YacTOThi
TaK)e Hafo cJOXKHTb. Ecau npousBogusioch oOGBEeAHHEHHE 4acTOT, TO
TpH OMpeRejieHHH 4YHcJa cTeneHell cBoGoaw no dopmyse k=s—3 cJhe-

AyeT B KayecTse § NMPHHATb YHCJAO Tpynn BLIGOPKH, OCTaBIIHXCS MHOC/e
o6beHHEHHA 4acToT.
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634. Tlouemy npH npoBepKe c nomciiblo Kpurtepusa [lip-
COHAa TrHNOTe3bl O HOPMAJIBHOM pacnpeA2j1eHHH TeHepa.lbHOI}
COBOKYMHOCTH 4YHCJIO CTeneHeii cBO6OJbl HAaXOAAT no ¢op-
Myae R=s—3?

Pewenne. [Ilpu ncnoavsopannun KpuTepHsi IInpcoHa uicao cre-
neHeit cBc6oanl k=Ss— | —r, ric r—4yHCJO TNapaMeTPOB, OLEHHBAEMDBIX
no suiGopke. HopManbHoe pacnpejie/ieHHe onpeiensieTcA IBYMSA napa-
METPaMH: MaTeMaTHUYeCKNM OKHJAAHHEM a H CPeJHHM KB3aAPaTHYECKHM
OTKJ/IOHeHlieM o. Tak Kak o6a 3TH napaMeTpa OLEHHBAJHCh NO BLIGOPKE
(B KauecTBe OLCHKH a NPHHHMAIOT BbLIGOPOYHY!O CPEJHIOD, B KayecTee
OlEeHKH O — BbiGOpOIHOe cpejHee KBAJpaTHUECKOe OTKJOHEHHe), To 7 - 2
caenopareNbHo, R=~§—1 —2=§5—3.

635. HMcnoab3ya kpurtepuit IlupcoHa, npu yposHe 3Ha-
yumoctd 0,05 npoBeplTb, COrJiacyercs JM FHIoOTe3a O HOp-
MaJIbHOM pacnpejiejieHHH reHepajJbHOH coBOKynHoctn X
C 3MIIHpHUYECKHM pacrnpejejieHHeM BLHIGOPKH o6beMa n = 200;

x; 5 7 911131517 19 21
n; 1526 25 30 26 21 24 20 13

Pewenne 1. [Hecnoap3ys Meron mpousseienuf, Hadlem BuGO-
pounyio cpeanwio x,=12,63 u BbIGOpOUHOE CpelHee XBaApaTHUeCKoe
OTKJIOHeHHe Oy ==4,695.

2. BbluncauM TeopeTHYeCKHe 4YacTOTH, YUHTHBasi, YTO 5= 200,
h=2, 04-=4,695, no dopmy.re

+ nh 200-2
"t=U—B‘¢(“i)—;r,g§'<P(":)-—85:2'(P(“i)-
Cocraskm pacueTHylo Ta6.a. 17 (3HaveHHsn oGyHKuHR @ (u) nomellen
B RPHJIOKEHHH |).

Tabawua 17

-1
: *i Hp= ’o 2 ® (1) ny=85,2.¢ (u;)
B

1 5 Ly .62 0,1074 9,1
2 7 —1.20 01942 16.5
3 9 —0.77 0.2966 25.3
4 1 —0.35 0.3752 32.0
5 13 008 0.3977 33’9
6 15 0.51 0.3503 29’8
7 17 0.93 02589 22°0
8 19 136 01582 13.5
9 21 1,78 00818 7.0

3. CpaBHHM 3MIHpHYECKHE W TEOpeTHYECKHE YaCTOTHI.
a) CoctaBuM pacyeTHylo TaG.1. 18, H3 KoTopo#H Haiiiem
Ha6.lonaenoe 3HayeHHe KpHTepHS
a2 — N2 ’
Auaba = Z(HI—HI) /ng.
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Ta6auua 18

¢ n; n; ny=nj (n;=n)? (i -n3)*/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 —8,8 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
z | 200 Yiaon = 22,2

2

H3 ta6a. 18 HaxoauM Ypaen =22,2.
_ 6) INo ra6anue XpHUTHUECKHX TOdYek pacnpeieaeHus X3 (cM. npuJo-
*KeHue 5), nNo ypoBHI0O 3HawHMocTH a==0,05 W uucay creneHeli cBo6oak
k-=5—3=9-—3=6 HaxoAHM KPHUTHYECKYIO TOUKY NpPaBOCTOpOHHell Kpu-
THYeCcKOH 06.1acTH

2
xxp (0,05; 6)=12,6.
2 a

Tak KaK Yua6n > Yxp—TFHIOTE3y O HOPMA/TLHOM pacrpele;1eHnH re-
HepaJbHOil COBOKYNHOCTH oTBepraeM. Ilpyrumi cJosaMH, sMnHpuuyeckue
H TeopeTlyeckHe 4acTOThl PA3THHAIOTCA 3HAYHMO.

636. Mcno.ab3ys kpurepuit [lupcona, npu ypoBHe 3ua-
yumoctH 0,05 nposepHTb, corJsacyercsa JH THioTe3a O HOp-
Ma/JbHOM pachnpejieleHHH TreHepaJbHOH COBOKynHoctH X
C SMMNUPHYECKHM pacnpeneneHneM BblGOpKH obbema n = 200:

x0305607091,113151,719 2,123
n, 6 9 26 25 3026 21 2420 8 5

637. HUcnoab3ys kpurtepuit Ilupcona, npu ypoBHe 3Ha-
yiatoctt 0,01 ycraHOBHTB, Cay4aHHO HJIHM 3HAYHMO PaCXOXK-
AeHle MeXJy 3MMHpHYECKHMH 4aCTOTAMH 1; U TEOPETHYECKUMH
YacToTaMi f1;, KOTOPble BbIYHCJ/EHbl, HCXOAS H3 THMOTE3bl
0 HOPMaJIbHOM pacnpeje/ieHHH reHepaibHOM COBOKYNMHOCTH X:

n, 8 16 40 72 36 18 10
n; 6 18 36 76 39 18 7
Peuwenune. Haiizem nabmonaemoe 3HaveHue Kputrepiusa ITupcona:
xfmg,..:Z(n,-—nf)’/n}. CocTaBuM pacueTHyio Ta6a. 19.
H3 Tta6a. 19 mHaxoaum  HabalonaeMoe  3HauyeHHe  KpHTEpPHA:
Ata6n = 3,061 .
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ITo Ta6GnHLe KPHTHUYECKHX TOUEK pacnpeieseHHsi %3 (cM. mpuaoke-
HHe 5), no ypoBHIO 3HaunMocTH 0,01 H uHcay cTeneHeli cBOGOAW k= s-—
—3=7—3=4 HaxofHM KPHTHYECKY!0 TOYKY NpPaBOCTOPOHHEeM KpHTH-
ueckofi o6aacTH yxp (0,01; 4)=13,3.

Tak kax x?.ao,. < Xkp—HeT OCHOBaHHH OTBEPrHyTb FHNOTE3y O HOP-
MaJIbHOM pacrpefileJieHHH reHepajbhHoili COBOKYNHOCTH. lIpyrumH cro-
BaMH, PacXoXXAEHHe MEeXJy 3MNHPHYECKHMH W TeOpPeTHyeCKHMH 4acCTOTaMH
HE3Ha4YHMO (cJjayuaiiHo).

Ta6nauua l9
‘ ny ny n-ny (n=np)? (ni=n3)%/ny
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
2 | n=200 X ta6n = 3,061

638. HMcnonpsya kpurepuii Ilupcona, npu ypoBHe 3Ha-
yumoctH 0,05 ycTaHOBHTB, CAy4aHHO WJIH 3HAYHMO PaCXOXK-
A€HHEe MeXAYy SMNHPHYECKHMH YaCTOTaAMH 11; H TEODETHYECKHMH
YaCTOTaMH 11;, KOTOpPble BbIYHCJIEHbI HCXOAA H3 THMOTe3hl
0 HOpMaJILHOM pacnpeneseHilH reHepaJbHOH COBOKyNHOCTH X:

ayn, 5 10 20 8 7
n; 6 14 18 7 5

6)n, 6 8 13 15 20 16 10
nj 5 9 14 16 18 16 9

B) n; 14 18 32 70 20 36 10
n;p 10 24 34 80 18 22 12

rhn; 5 7 15 14 21 16 9 7 6
n; 6 6 14 15 22 15 8 8 6

B. IMnHpHueckoe pacnpeseneHHe 3ajaNO B BHAE NOCAEAOBATENbHO-
CTH HHTEPBANOB OAHHAKOBOH JAHHB H COOTBETCIBYIOL{HX HM 4acToT.
ITycTb sMnnpHueckoe pacnpefieieHHe 33aJaHO B BHAE TIOCJAEA0BATENbROCTH
HHTEpPBAJIOB (X;, X;+}3) H COOTBETCTBYIOILHX HM 4acTOT n; (n;— cyMMa
%acToOT, KoTophle NMONajdH B i-i HHTepBaJ):

(X1, x3) (X2, X3) ... (X5, Xg41)
ny ng ng
Tpebyercsi, Hcmoibayst Kputepuii TTupcoHa, npoBepHTb THRoTesy
O TOM, YTO reHepaJbHas COBOKYNHOCTb X pacnpelesieHa HOPMaJbHO.
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Mpasuno 2. [Jra mozo umobeL npi ypPosHe 3HAYUMOCIII O, nPOBePpUNMb
2Unomesy 0 HOPMANbHOM pacnpedeseHill 2eHePAAbHOLU COBOKYNHOCHLLL, Hado:
1. Bowmucaums, Hanpumep Memodost npoussedeHuill, 66G0POLHYIO0

cpPednIo X U 8bi60pOuHOe CcpedHee KBaOPamMUYECKOe OMKAOHEHUE Oy, NPU-
YeM 8 Kauecmee GAPUANM X; NDUHUMAIOM CDedHee ApIMEMULECKOe KOH~

l{OB uHmepéaaa:
-
x;=(x;4x;+1)/2.

2. Npoxopmuposams X, m. e. nepelimu K CAY4adHoli eeAuwuHe
Z = (X —X)/0% u ebiucAums KOHYbL UHMEPEaros: z;=(x;— x*)/c*,
2iy1=(x;41 —x*/0% npuuem HaumeHowce 3Hauenue Z, m. e. 2, no-
Aazarom pasHeLit — oo, a Hauboabuiee, M. €. Zg 41, NOAASAIOM PAGHHIM .
3. Bewucaume meopemuveckue wacmomst

n,=n-P,~,

2de n-—o6ven soibopri (cymma acex sacmom); P;=® (2;44)— D (2;) —
sepoamuocmu nonadanus X 8 unmepsaaot (x;, Xji+1), O(Z)— pynxyusn
Jlanaraca.

4. Cpasrume asmnupuveckue U meopemudecKue 4acmomsl ¢ NOMOULbI0
kpumepusa Mupcona. [Jan 3moeo:

a) cocmas.aom pactemuyto mabauyy (cm. tabua. 18), no xomopoii
Haxodam Habawlaesoe 3nauenue kpumepus [Tupcona

Yhaba ==Z (n;— ng)*/ny:

6) no mabauye Kpunuueckux mouek pacnpedeseriisn %2, no 3a0anHHoMy
YPOSHIO 3HauuMNMOCMU & U Hucay cmeneHeld ¢80000ot k=s~-3 (s—u4ucao
unmepaanos 86160pKitL) Haxoaqm KpUmMu4ecKyto MoKy npasocmoponHerl

Kpumuqec;\ou 06/zacmu pr (o k).
Ecau XHa6n < pr—Hem OCHOBQHILL OomaBepeHYyms aunomesy o Hop-

MAAbHOM pacnpedeseHiu 2eHepasbrol cosokynrocmit. Ecau xua6n > pr
aunome3sy omeepearom.

3aMeuatune 2. HHTepBasbl, colepx<allHe MaJOYHCJ/EHHblE 3MMHU-
pHuUeckHe HacToThl (n; < 5), caedyer o6beAHHHTb, a 4aCTOTH 3THX HHTEP-
Ba/IOB C/JOXKHTh. EcC/AH mpou3BoAHJ/och o0befjHHEHHE HHTEpPBaJIOB, TO MPH
onpefe/leHHH 4HCJa cTeneHeii cBoGoanl no dopmyae k=s—3 caeayer
B KayecTde S MPHHATb YHCJIO HHTEPBaJOB, OCTaBLUIHXCHA nocJae obbeau-
HEHHA HHTepBaJIOB.

639. Ucnonn3ys kputepuit IlupcoHa, npH ypoBHe 3Ha-
yumoctH 0,05 nposepHThb, corjacyercs JH runoresa o Hop-
MaJbHOM pacnpefe/eHHH TreHepasbHOH COBOKYNHOCTH X
C SMNHPHYECKHM pacnpejeseHHeM BullopKH o6bema n = 100,
NpHBeJeHHBIM B Tabu. 20.

Pewenue |. Buuucaum BuGOPOUNYIO CPEAHIOID M RHGOPOYHOE
cpeaHee KBaapaTHYeCKOe OTKJOHEHHE MeTOAOM mnpou3sefenuit. Aaa storo
nepeiineM OT 3aJaHHOrO HHTEPBANAbLHOTO pacnpelelieHHs K pacnpeneJie-

HHIO PaBHOOTCTOAILUKX BAPHAHT, MPHHAB B KayecTBe BApHAHTHl X Cpel-
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Ta6auwna 20

Homep Fpaunna Fpanuua
MUTCP- “nTepBaaa YacTo- Homep nHTepBana YacTtoTa
na}ua Ta n; mne;:_na.na n;
*i *i41 ol i
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

nee apudmernueckoe KOHUOR HHTEpBaJa: x:=(x,-+x,-+,)/2. B urore no-
JAyunM pacnpeaeaeHue: : .

x 55 10,5 155 20,5 255 30,5 355
n; 6 ° 8 15 40 16 8 7

Bunoanws BuKJIaIKM MO MeTOAy TNpOH3BeleHuil, Haliaem BLIGOpOuNYIO
cpeaHiol0 i BLIGOpOUOe cpeaHee KBaapaTHYecKoe OTK.JIoHeHHe: x* =20,7,
0% =728,

2. Hanaem unteppanu (2;, Zj41), YUHTHBaAA, yto x*=20,7, 0* =
=7,28, 1/0*=0,137. Jas 3toro cocraBuM pacyernyio Ta6.a. 21 (.esmil
KOHell, MePBOro MHTEPBaJa NMPHMEM paBHLIM — oo, a NPaBHil Koxel No-
cJaellero HHTepBaja oo).

3. Haiinem teopernueckiie BeposTHOCTH P; H TeopeTHYeCKHe RacTOTH

n;=n-P;=100-P;. Jlas 3TOr0 COCTaBHM pacuetnyio Taba. 22.

Ta6auuna 21

uzgzg:::a Fponsum MRTCpBasa

{ - - X, ;‘ X -—;'
x; X4 x‘--x‘ x‘-_“—x‘ z;= ‘o‘ 2 44= ’+a"

I 3 8 —_— —12,7 —o0 -—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 o
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Ta6anua 22

Ipaniub

HHTepBaJa P.=D(z- _
{ D (2;) | ®(241) i _é)z(:z-:)x) n}=100p,

2; Zir1
1 — {—1,74} —0,5000 | —O0, 4591 0,0409 4,09
2  }—1,74}—1,06] —0,4591 | —0,3554 0,1037 10,37
3 |—1,05—-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
2 ‘ 1 100

4. CpaBHHM 3MIIHPHYECKHE |1 TeOPeTHYECKHEe YacTOTH, HCNOdbays
kputepuii IMupcona:
a) sulUNCAMM HabJio aemMoe 3HaueHHe Kpurepus ITapcona. Ias sroro
COCTaBHM pacdeTHylo Taba. 23. Croabuw 7 u 8 cayxar Aasi KoutpoJs
BHYHCAEHHHA no ¢opMyae

xzadn = 2 (nf/nf) —n.

Koutpoasb: X (ni/nj)—n=113,22—100=13,22=y3265. Bu-
4lICAeHHsl TPON3BENEHH NPaBHJbHO;
6) no tal.auite KPHTHUECKHX TOUYeK pacnpeiesenns Y2 (mpuioxe-

Hre 5), mo yposuo 3HauumoctH a=0,05 u uncay

Ta6anua 23

1 | 2 | 3 | 4 | 5 6 7 8

N VI B DT ot ol Tt YL I B B 2
1 6 4,09 1,91 3,648l 0,8920 36 8,8019
2 8 10,37 |—2,37 5,6169 0,5416 64 G,1716
3 15 (21,11}{—6,11] 37,3321 1,7684 225 | 10,6584
4 40 126,98} 13,02} 169,5204 6,2833 1600 | 59,3052
5 16 |21,58|—5,58] 31,1364 1,4428 256 |1 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
3 | 100 (100 Xagn=13.22 113,22

creneHeil cBOGOAN R=§S—3=T7—3=4 (s—4HCJO HHTEPBAJIOB) HaXoO-

JAHM  KPHTHYECKYIO
%up(0,05; 4)=9,5.

TOUKy npaBocToponseft

KpHTHYecKo obaacTh

257



Tak Kak X:-dn > qu,—orsepraeu THNOTe3y O HOpMAaJLHOM pacnpe-
AeNeHUH TeHepaIbHOR COBOKYMHOCTH X; APYTHMH CJOBAMH, SMNHpHYE-
CKHE ¥ TeOpeTHYeCKHe YacTOThl pPAasJHYalOTCA 3HAYHMO. JTO O3Hauaer,
yTO jaHHLe HaGmozeHHR He corsacyiorcs C TCHMOTe30f O HOPMAaNbHOM
pacnpesesieHHH reHepajbHONl COBOKYMHOCTH.

640. Hcnonb3sys kpurepuft ITupcona, npu ypoBHe 3Ha-
gumoctH 0,05 mpoBepuTh, corsacyercsi JIH rHnoresa O HOp-
MaJibHOM pacrpeje/jieHHH reHepaJbHOi COBOKYymHocTH X C
3aJJaHHBIM IMIIHPHYECKHM pacnpeae/ieHHeM.

a)
Howep T'pannua Howmep I'paHuua
HuTep- HHTepoana Yacrora || wurep- HHTepsana Yscrora
n‘m n; n‘-'ll "y
*t *141 o] et
1 ~—20 —10 20 8 20 30 40
2 ~10 0 47 6 30 40 16
3 0 10 80 7 40 60 8
4 10 20 89
n =300
6)
r r
Houweo | murepsans | yucrors | HoMD | witepmns | yperr,
ll:ll ul Il.}ll ﬂ!
*1 Fled = X4
1 1 3 2 7 13 15 16
2 3 8 4 8 15 17 11
3 5 7 6 9 17 19 7
4 7 9 10 10 19 21 5
5 9 1 18 1 21 23 1
6 11 13 20
n==100

258



T'panuun I'panunu
e | wwrepans | ypcrora [ e [ WTePRam | germ,
aa{la nl Bﬂ:lﬂ Ill
i
Xy Xid1 X Xi+1
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 32
b 46 56 1 n=100
r)
Homep I'pannnm Homep I'pannuu
HHTEp- HuTepsana Yacrora | AHTEp- BRTepnana Yacrora
BaJsa ny; Bﬂ;ll ny
i
*i *i+1 Xy Tiei
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 25 30 23
n=120

6) Yxaszanue. O6beAHHHTD MAaNOYHCAEHHHIE HACTOTH NePBHIX
ABYX M NOCAEAHHX JABYX HHTEpPBA/IOB, 8 TAKXKE CAMH HHTEpBajMl.

§ 17. Fpajppuueckan NposepKa runoOTe3nl
O HOPMANBHOM pacnpefeneHMM reHepansHo4 COBORYNHOCTH.
MeTtoa cnNpaMAEHHLIX AMArpPamMm

A. Crpynauposasnnte Ranunie. [lycrb sMnupHueckoe pacnpegeneHue
BHGOPKH H3 reHepaJnHofl COBOKYMHOCTH X 3aAaHO B BHJAe MNochefoBa-
TeJLHOCTH HHTEpPBaJoB (Xg, X3), (X1, Xa)y, 4.y (Xp-1, Xx) H COOTBETCT-
BYIOLIHX HM 4YacTOT n; (n;—4HCIAO BapHAHT, NonaswiuXx B i-f HHTEpBaA).
Tpeﬁye-r)gﬂ rpajHuecKH# NpOBEpPHThH THMOTE3y O HOPMaJBLHOM pacnpese-
nennn X. ‘ .

IlpeapapuTrensHo BBeAEeM ompejesieHHe P-KBAaHTHJH CayuaiiHofl BeJiH-
ynHH X. Ecau 3ajaHa BeposiTHOCTH P, TO p-K8anmuabid (xkeanmuaem) X
Ha3bIBAlOT TaKOe 3HaueHHe apryMeHTa u, Qynxuuu pacnpepenenus F(x),
AJfl KOTGPOro BEPOATHOCTL COOWTHA X < Uy PaBHA 3ajaHHOMY 3Haye-
Humo p. Hanpumep, ecan Beanuuna X pacnpeneneHa HOPMaAbHO H
p ==0,975, TO Up= ug g75=1,96. Ao o3nauaer, uro P (X < 1,96)=0,975.
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3aMerTHM, YTO NMOCKOABLKY (PYHMKLUHH pacripefiefleHHs cOuiero u Hop-
MHPOBAHHOrO HOPMaJbHHX pacnpefesieHHit cBA3aHb paseHcTBOM F (x) =

—r.(

Npasuano 1. Jaa mozo 4umobu zpadhutecku npoeepums 2unomesy o
HOpMAABHOM pacnpedeseHuu 2eHepasbHou cosoxynnocmu X no smnupu-
deckomy pacnpedenenuso, 3a0anHOMYy 8 6ude nocredosamenbHocmii unmep-
8Q.108 (I COOMBEMCMEYIOUUX UM Yacmom, Hado: .

1. Cocmaeums pacuemnyro maba. 24. Keanmuau naxodsam no ma6-
Auye (cMm. npuaoxenue 10).

— Xp—a
ud a),roF(x,,)=F,

H, CNIEJOBATENbHO, U p=(X p—a)/0.

Ta6aunma 24

] 2 | 3 4 5 | 6 7
OTHoCH- OTHOCH-
H Mpapufl Hakon- TeNbHaR | . TeAbHAR i
oMep KoHell Yacrota JNeHHan HaKorn - HaKomn- Ksautitau
HHTEpBANA | yyyeppana 4acToTa neHnan neHuasn

yacrota |Yacrtora, %

{
= n ,
i x; n; n, P"':Zn r P ;1007

B croaGue 6 TaGa. 24 OTHOCHTE/NIbHHE HAKOMJAEHHbE YACTOTH yMHO-
WeHH Ha 100, Tak kak B TabJauile npusaokenust 10 3TH YaCTOTH yKa3za-
HH B TIPOMEHTAX.

u u

2. Nocmpoums 6 npasoy20.46HOl cucmeme Koopdunam (x; u) mousu
(%17 1), (xg; Ug), ... (3HAuOK P npu KBAHMUAAX onyweR OaR npocmomu
sanucu). Ecau smu mouxu aexcam 86au3zu Hexomopoi npamod, mo Hem
OCHOBAHUE omsepeHymo eunomesy o Hopmasvnorm pacnpedesenuu X; ecAu
e NOCMPOEHHBe MOYKU YOaAeHs! Om npaAMold, mo aunomesy oMmMeep2aOm.

3ameuanue |. Cheayer uMeTb B BHAY, YTO «HAYaJbHBIE» H ¢KO-
Hetn;ue» )'ro-um (xi: u;) MOryr 3aMeTHO OTKJIOHATLCH OT MNpAMOi
u=(x--a)/o.
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3ameuanne 2. Ecan nocrpoeHnble TOuKH OKazaauch B6INU
npaMo#f, TO JIerko rpaduyecKy OIEHHTb NapaMeTPwl ¢ U G HOPMAJBLHOID
pacrnipeaenieHus. B KauecTBe OLLeHKH MAaTeMaTHYECKOro OKNAAHHA a MOKHO
NPHHATbL abcuuccy ToukH L (xy; 0) nepeceuenns nocTpoeHHofi npsaMOH
¢ ocbio Ox. B KauecTBe OUEHKH CpeiHero KBaApPaTHUECKOTro OTK.IOHEHHS

G MOXHO MPHHATbH Pa3HOCTb abcuuce Touku L (x7; 0) n toukn N (xpn; —1)
nepeceyeHHs TOCTPOEHHOH JIHHHH ¢ TpAMON u=—1: O*=x;—xxn
(puc. 16).

3ameuvanne 3. Ilpun Haanunn seposTHOCTHOH GyMarH naaobHocTs
B OTHICKAHHH KBaHTHJ/EH OTNAaJaeT: HAa cOOTBeTCTBYIOUlell ocll OTK.Jaiul-
BAalOT HaKoMNJleHHble OTHOCHTe/JbHblEe YacTOTHI.

641. ITyctb MeTOA CMPAMJIEHHBIX AHArpaMmM NMOATBEpPIXK1aeT
THMOTe3y O HOPMaJIbBHOM pacnpejefieHHH reHepaabHOH COBO-
KynHoctH X, T. €. TOYKH (X;; 4;) OKa3aaucb BOJIU3H NpAMOil

u=(x—a)/o. (#)

a) IloueMy B KadecTBe OLEHKH MaTeMaTHYeCKOro OXMla-
HHA a HOPMAaJBbHOIO pacrnpejesieHHss MOXHO NPHHATH alc-
uuccy x; TOYKH L nepeceyeHusa npsamod (%) ¢ ocbio Ox
(puc. 16, a)?

6) IMouyeMy B KauecTBe OLLEHKH CpelHero KBaJApaTHYeCKOro
OTKJIOHeH! s HOPMAaJIbHOTO pacnpeie/IeHHs1 MOXHO NPHHATH
pa3HocTh abcuuce x; —xn (puc. 16, 6)?

Pemenue a) B Touke L nepeceuenus npsamoft (*) ¢ ocnio Ox
opannara u=0, abcuHcca x=x; (puc. 16, a). Iosoxkus B ypasneHun
(*) u=0, x=1x7, NOJNYUHM -

0=(x;—a)/o.
Orciona a=xy.

6) OGoaHauum uepe3 N Takyw TOuKy npsamoft (*), opaanara xorto-
poil u=— |; a6cunccy 3ToH TOYKH o06GO3HauuM uepes xy. INoacraeinm
KOOPAHHAThi TOUKH N B ypaBHeHHe (*):

— 1=(xy—a)/o.

Orcioqa O0==a-—x). YUYHTHBafA, UYTO a==x;, OKOIYATeJbHO NOJYHHM

g=X;~—XN.

642. M3 reHepaabHoi coBoKynHocTH X H3BJeYe€Ha Bhl-
Gopka o6beMa n =100, KoTopas 3agaHa B BHJe MOCJeENOBa-
TEJIbHOCTH HHTEPBaJIOB OAMHAKOBOH IJIHHBI H COOTBETCTBYIO-
WHX HM YacTtoT n; (n;—4HCJO BapHaHT, NOMaBIIHX B i-ii
HHTEpBaJ). OMNHPHYECKOe pacrnpeneseHHe TMPHBEACHO B
Taba. 25.
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Ta6auua 25

T T
:{::e;‘: ",,'-:::::‘;', Yacrora :{:'r:;? “1?:::3: Yacrora
Basa ny; sana n;
*i-1 x¢ i1 *
1 1 3 2 7 13 156 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 11 21 23 1
6 11 13 20
n=100

Tpe6Gyercsi: a) METOAOM CNpAMJIEHHBIX RHArpaMM NpoBe-
PUTh THMNOTE3Y O HOPMaJIbHOM pacnpefesieHHH reHepaibHOMN
coBoKynHocTH X; 6) OueHUTh rpaduuecKH MaTeMaTHYECKoe
OXHJaHHE U CpeAHee KBajpaTHYECKOoe OTKJioHeHHe X.

Pemwenune. a) 1. Coctaum pacueTHyo Tabsa. 26. KBautTuau ans

cTton6ua 7 B3ATH H3 TaGJAHULI NpHAOKeHHR 10,

Ta6anxa 26
towen | Troasun Hexonzen: | Gan waxon- | Orsocurens-
- bt -
"y ' Pi
[ L1 rgl ne Pl""'z#. P; 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 ,09

2. MNMocTpoum B mpaAMOyrosbHONM CHcTeMe xoopmiua‘r TOUKH (X7 Up;)

(puc. 17). INocTpoeHHbie TOuKH Jexar BOJAH3H NpaMofi, MOSTOMY

HeT

OCHOBAHHA OTBEPTrHYTb THNOTE3y O HOPMaabHOM pacnpesenenuu X. Jpy-
THMH CNOBAMH, JaHHble BHIGOPKH COTXACYIOTCA € 91Ol runortesod.
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6) HafiaeM rpadHueckH OleHKH MaTEMaTHYECKOrO OKHAAHHA H Cpel-
Hero KBaApaTHYeCKOro OTKJOHEHHA MNpeAnoJaraeMoro HOpMaJabHOTO pac-
npenesieHHa.

B xauyecTBe OLIEHKH MaTeMaTHUeCKOTO OXWAaHMA a npuMeM aGCHHC-
cy x;=12,1 Toukm L nepeceyeHHs nocTpoeHHOfi NpaAMOil ¢ ocbio Ox.

OuennM ©, naa vero nposenem uepe3d Touky M (0; —1) pepThkanb-
HOll OCH MpAMYI0 u=—] J0 nepeceyeHHd C TNOCTPOEHHOA npsnMof
B Toyke N; onycTHM H3 TOMKH N nepneHAHKyJaap Ha ocb Ox; aGclhcca

4

3¢5 17 19 21 23 z
a-.z‘,_-l?,/
~1) O~ XomZ =12~ 8= 4

Fue. 17

OCHOBAHHSA STOTO MEPNeHAMKYAApa xy=8. B xauecTse oueHky cpeanero
KBaApaTHYECKOTO OTKJOHEHHA TNpPHUMEM pasHocTbh abcuucc:

O*=x;—xny=12,1 —8=4,1.

PasyMmeercsi, noJiyueHHble OLEHKH rpy6ule. B neficTBHTeNLHOCTH
a=12,04; 6=4,261.

643. N3 renepanbHOR cOBOXYNHOCTH X H3BJe4Y€Ha Bbl-
Gopka o6bvema n= 120, koropas 3ajaHa B BHJAe NOCJI€AOBa-
TeJbHOCTH HHTEpPBaJIOB OJHHAKOBOA ANJHHBHI U COOTBETCTBYIO-
uHUX HM 4actor (taba. 27).

TpeGyercs: a) MeTOAOM CNPAMJEHHBIX-AHarpamMM npoBe-
PHTb THNOTE3y O HOpPMaJbHOM pacnpeneneHHu X; 6) OlEeHHTH
rpadHYeCcKH MaTeMaTHYecKoe OXHAaHHe U CpeiHee KBajpa-
THYECKOoe OTKJioHeHHe X.

644. U3 renepanbHOM COBOKYNHOCTH X H3BJe4YeHa Bbi-
G6opxa o6bema n= 100, sagannas Tabn. 28.
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Ta6auna 27

r 2 Fpannu;
:?1.;;': ""Tp:pl:::'lj'; YHacrorta l::::; “"T:p"”: Yactora
sana n; na?a n;
-1 t Xi-1 *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 30 35 23 —_—
n= 120
Ta6anua 28
H Fpauuua Ho Ipanuua
m:;:;‘: ulTepsaa YacroTta mn“e;q HHTepBana Yacrtota
sana ll" sazla ni
X1 X i Xy x
1 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
n==100

TpeGyerci METOAOM CNPSIMIEHHbLIX AHArpaMM [pPOBEPHTb T'H-
nore3y O HOpPMaJlbHOM pacnpegeseHun X.

B. Hecrpynnuposannnie no HuTepBanaM AaHnue. [lycTh smnupuue-
cKoe pacnpefedeHue BHGOPKH 38JaHO B BHJE MOC/1€10BaTe.IbHOCTH BapH-
aur x;, pacnooxeHHbX B BO3pacTalollleM NMopsAjKe, T. €. B BHAE BapHa-
UHOHHOro pfiaa, H COOTBETCTBYIOIHX HM 4acToT n;. Tpebyercsa rpadu-
4YecKH TIPOBEPHTbL THMOTE3Y O HOPMAJBLHOM pacnpeneneHHH X.

Mpasuno 2. Jasn mozo «mebo no HecepynnuposaHHol no urmepea-
AaM 8OOpKe 00BEMA N NPOGEPUMs 2UNOME3Y O HOPAMAALHOM pucnpedese-
HUU 2eHePATbHOU cosoKYynHocmu X, u3 Komopod usgredena esbopka, Haoo:

1. Cocrmasume pacvemnyro maba. 29. Cpasy yxaxcem, wmo npu 3a-
no.anenuu cmosbya 4 npunamo u3z cyMmel uacmom sxiumame 1/2; 3ua-
“eHUR Ksanmuaed 0aR 3anoanenus cmoabya T Haxodsm no maGauye (ca.
npuroxcenue 10).

2. llocmpoumo 6 npamoyzoavrod cucmene xooplurnam mouKu (xy; u),
(x2: uz), ..., (xx: up) (3HawoK p npu u onyuien Gan npocmomsl 3anucu).
Ecau amu mo4aru aemcam 66auszu nexomopod npamod (8 cayuae cnpased-
AUBOCIMU  24NOME3t 0 HOPMAAbHOM pacnpedesenuu X ypasrerue smod

npamou u=(x-—x)/0g), MO HeMm OCHOBAHUL OMBEPSHYML 2UNOME3Y 0 HOP-
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Ta6bannua 29

1 2 3 4 5 6 | 7
Haxon- OT1HoCHTENb- | OrnOCHTENDb-
NerHan Has HaKOf- Py A
Homep | papu. | 4a- wacToTA JieHMaR ua- R aakon: KBaRTHAM
BapK- | ayra | crora cTota croTa, 9 u
aHTH x; - { | A » % Pi
i i ;v.-_-zn - i | Pi=Fr (x)X%
{ r  rxy=—"t i (%)
s 2| PP ()= %100

MaIbHOM pacnpedesenuu eeHepaavHoll cosoxkynHucmu X, 6 npomusHom
caydae 2unome3y Omsepearom.

3ameuanune 4. 3ameuyanun 1 —3, npuBesenHLle BHiE A% CIPYT-
NMiPOBAaHHON MO HHTEpBaJaM BLIGOPKH, OCTAIOTCS B CHJeE.

645. M3 renepasbHOl coBOKynHocTH X H3BJ€YeHA BHI-
6opka o6bema n =50, HecrpynnHpoBaHHas MO HHTepBaJam
(B mepBOil CTPOKe YKa3aHbl BapHaHThl, a BO BTOpPOH — COOT-
BETCTBYIOULHE YaCTOTHI): ’

x, 1,40 1,62 163 1,69 1,73 1,78 1,89 1,92 1,95
n; 1 1 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 2,31
n, 1 1 2 1 3 2 1 1 1 3

x; 2,36 2,40 2,44 2,47 2,50 2,52 2,55 2,60 2,64
n, 3 3 ! 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 i i

Tpe6Gyercsa: a) MeToaOM CHPSAMIEHHBIX JHArpamMm Mpose-
PHTb THIIOTE3Y O HOPMaJbHOM pacrnpeje’eHHH X; 6) OLIEHHTD
rpadpH4ecKH MaTeMaTHYECKOe OXKHJaHHe H cpelHee KBaJpa-
TiiyecKoe OTK.oHeHHe X.

Pewenune. 1. CoctasuM pacuernyio Tab.1. 30.

2. locrpoum B NPAMOYroJibHOM CHCTeMe KOODAMHAT TOYKK (X;, U;7)
(puc. 18). TloctpoeHHue TO4YKH neXKaT BGJAH3H HPSAMOA, NO3TOMY HeT
OCHOBaHHIt OTBePrHyTh rHMnoTesy o HOpPMaJbHOM pacnpegesieHHn X; NaH-
Hble BHIGOPKH COFJIACYIOTCH C 3TO# THMOOTe30ii.

6) Haitnem rpaduueckn, ucnonb3ys pHc. 18, oueHKH MaTeMaTHue-
CKOTO O:KH1aHHA M CpelHerc KBalpaTHYeCKOro OTKJIOHEHHS. Mpeano.a-
raemMoro HOpMaJibHOro pacnpenesieHHs.

B kauecTse oueiKH MaTeMaTHReCKOro OAN1aHHA @ nNpuUMeM abcuuccy
x; =2,30 ToukH L nepeceqMeHHn MOCTPOEHHUH nparo# ¢ ockio OX.
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Ta6anna 30

1 2 3 4 5 6 7
‘l;:ac:g:: :’:::layﬁc Otnocutens- | Oryocurens-
HA\ Haxon- Hasm HaKon-
Houcp | Bapn- | Y. — JeHHANA 48~ | nennam uws- | KBanTHaM
?H?r': aHTa |crora 2 crora crora, % ]
i oM L 1 N; | Pi=Fe (2% Pi
Ni=r ln’,--2- F* (.t[)=—i— % 100
1 1,40 1 0,5 0,01 1 —2,326
2 1,562 1 1,5 0,03 3 -—1,881
3 1,63 1 2,5 0,056 5 —1,645
4 1,69 1 3,5 0,07 7 —1,476
6—6 1,73 2 5,5 0,11 11 —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 8,56 0,17 17 —0,954
10 1,95 | 9,5 0,19 19 —0,878
11 1,98 1 10,5 0,21 21 —0,806
12 1,99 1 11,5 0,23 23 —0,739
13—14 12,03} 2 13,5 0,27 27 -0,613
15 2,07 1 14,5 0,29 29 —0,553
16—18 | 2,12 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 4] —0,228
22 2,23 | 21,5 0,43 43 —0,176
23 2,26 1 22,5 0,45 45 —0,126
24--26 | 2,31 3 25,5 0,51 51 0,025
27—-29 (2,36 | 3 28,5 0,57 57 0,176
30—32 | 2,40 3 31,5 0,63 63 0,332
a3 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 2,62 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 4,5 0,89 89 1,227
46 2,86 ] 45,5 0,91 91 1,341
47—48 | 2,93 | 2 47,5 0,95 95 1,645
49 3,02 1 48,5 0,97 97 1,881
50 3,30 } 49,5 0,99 99 2,326

Ouennm 0, ana uero mposefeM uepe3 Touky M (0; —1) BepTuxans-
HOH ocH nPﬂMle u=—1 1o nepeceuenHs ¢ NOCTpoenHoRk npaMoR Anunef
B Touke N'; onyctum n3 Toukn N nepneHAHKysAap Ha ocs Ox; abcuncca

OCHOBaHH# 3TOr0 nepneHiuxynapa xy=1,90. B xauectse oueHKn
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CpeRHero KXBajpPaTH4YeCKOTO OTKJOHEHHA O MPHMEM Da3HocTh abcumcce:
g=X]—XN =2,30—1,90=0,40.

1 L(230,0
i Xy .’,M
I

7/ 260 100 W 300 X

a~x.~230
D'-I,,-I.‘me'w,aw

646. VI3 renepasnbhofi cOBOKynmHOCTH X H3BAedeHA BHI-
Gopka o6bema n=>50. CocTaBaeHn caeayoUlHe TaGaHIbI

(B mepBo# CTpoKe yKa3aHnl BapHaHTHl, a BO BTOPO#H — COOT-
BETCTBYIOUIHE YaCTOThI):

x; —20,0 —17,0 —I14,1 -—I11,5 —10,5

n, 1 1 1 1 1
x; —9,0 —8,0 —6,5 —5,5
n, 1 1 1 13

x —4,0 —30 —1,5 —1,0 0,0 0,5
n, 1 1 1 1 1 25

x 1,0 1,5 20 2,5 35 4,0 4,5
n, 1 1 2 1 1 2 153

x;, 50 6,06,5 7,075 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, 13,0 14,0 14,5 17,0 18,0 19,0 19,5 21,0 23,5
n, 1 1 1 1 1 1 1 1 1

TpeGyetca: a) MeToaOM CHPSMJIEHHBIX -AHAarpamMMm IMpoBse-
PHTL THNOTE3Y O HOPMaJbHOM pacripeiefeHHH reHepaJsibHOM
cOBOKYNHOCTH X; 6) oueHHWTb rpacduyeckn MaTeMaTHyecKoe
OXHJaHHE H CPeaHee KBaJpaTHuecKoe OTKJoHeHHe X.

YKasaunHne. MHcnosmwsosare TabauMuy KeauTuaeh (cCM. mnpuJo-
xeune 10).
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§ 18. Nposepxa runoredsl O NOKAIATENLHOM
pacnpegenenuy reHepansHosi COBOKYNHOCTH

3anano sMNMpHUECKOe pacnpedeleHHe HENPepuBHON  Ccayualivoil
BENMHYHHN X B BHJE MOCJ/€I0BaTeJbHOCTH HHTEPBAJOB X;—X;41 M COOT-
BETCTBYIOUIHX HM 4YacToT n;, NPHYEM 2n,-=n (o6bvem BbiGoprH). Tpe-
Gyercst, ncnonbaya Kpurepuil INnupcona, npomepute ruHnoTesy o oM,
49TO cayvaiinas BeJHuYHna X HMeeT NoKasaTeJjibHOe pacmpege’eHHe.

NMpasuao. Jasa moco wmnobu npu yposHe 3HAYUMOCMIU O npoSEPUIND

aunomesy o Mmom, 4Hmo HenpepmigHan cxlyqaﬂuan géauduna pacnpedmena
no noxasameabHOMY 3QXKOHY, Hado:

1. Hadmu no 3adannomy ssmnupuseckosy pacnpedeseHuro enbopou-
HYO CPedHIOW xg. AR 3M020, npuHAS @ Kadecmee «npedcmasuine.1ar
3 - Iz
i-20 unmepeasra ezo cepeduny x; =(x;--x;,1)/2, cocmasaswom noc.1edo-
68ameAbHOCMb PAGHOOMCMOAUYULX 8APUAHM L COOMBE MCMBYIOUIUX UM Hacmon.

2. ITpunams 6 xauecmse OYeHKU napamempa A nokasame.1s1Ho020 pac-
npedeseHul 6eauduny, o6pantryo eni6opounoid cpedned:

A‘=l/‘;au

3. Hadmu eepoamuocmu nonadanus X 6 wacmuysmie uHmepea.ts
(xiy Xi+1) no gopmyae

-Ax. —-Ax;
Pi=P(x; < X < xiyn)=e 1 —e” v,
4. Buuucaums meopemuseckue sacmomol:
ni=n;-P;,
20e n=Q,n;— o6vem avibopKu.

5. Cpastums smnupudeckue U meopemudecKue Yacmomu ¢ noMouiosm
xpumepus [Mupcona, npunae wucao cmeneneti c60600m h=s—2, 20¢ s -~
HUCAO NEPBOHAYAALHBX UHMEPBAA08 6OOpKU; ecau He ObiA0 npoussedeno
06BEOUHEHUE MANOLUCACHNBIX YACMOM, CACG08AMEALHO, U CAMUX UHMep-
6a.108, MO S—HUCAO UNMEPERA08, OCMABUUXCA nocae 06vedunerun.

647. Tlouemy npu mnpoBepke mno kpurepHio [lupcona
rMNOTEe3n O [OKa3aTe1bHOM pacnpeseseHHH TreHepaJbHolt
COBOKYITHOCTH YHCJIO cTeneHel cBo6OAH onpenesieTcs papen-
CTBOM R=S—2, rie s—4HCJO HHTEpPBaJIOB BHIGOPKH?

Pewenne. INpn ncnosvaosannn kpurepus I[Inupcona uyncao cre-
neneft cBoGoaN k=s—1—r, rae r —4HCJO NapaMeTpPoOB, OLEHHBAEMBIX
no BHGOKKC. INokasaTenbHOEe pacupeneseHHe onNpelesnnerTcs OAHHM napa-
MeTpoM A. Tak kak 3TOT Mmapamerp oueHnBaeTcs No BHGOpPKe, TO r=|
H, cJleloBaTeJbHO, YHCHo creneHeli cBoboanl A=s—1 —1=85—2,

648. B peayabtrate ucnutaHHs 200 sneMeHTOB Ha AJH-
TeJbHOCTH PAaGOTHl MOJYyUYEHO 3MIHPHYECKOE pacnpeneseHiue,
npuBeneHHoe B Ta6ja. 3l (B mepBoM cToabLe YKa3aHbl HH-
TepBaJbl BpeMEHH B 4acaX, BO BTOPOM CTOJ6LEe—4acToThl,
T. €. KOJIHYECTBO 3JIeMEHTOB, NMpopaboTaBUIHX BpeMsi B npe-
neJax COOTBETCTBYIOLLEro HHTepBaJa).
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Ta6anua 31

o ald P n; X~ %i+1 a;
0—5 133 15—20 4
5—10 45 20—25 2

10—-15 15 25—30 1

Tpe6yerca, npu ypoBHe 3HauumoctH 0,05, nposepurb
runoTesy O TOM, YTO BpeMs PaGOThi 3.€MEHTOB paclipefe/IeHO
Mo NOKa3aTeJbHOMY 3aKOHY. '

Pewenne 1. Hafinem cpeanee Bpemst paloTH BCeX 3SJ1€MEHTOS
(B KauecTBe cpeauero ppemMeHH paGoTHl OJHOIO SJEMEHTa MpliMeM cepe-
AMHY HHTepBaJla, KOTOPOMY NPHHAAJNEKHT S]E€MEHT):

Xp=(133-2,5+ 457,56+ 15-12,5+4-17,5+-2.22,5 - 1.27,5)/200 =
= 1000/200 =5.

2. HallzeM oueHky napaMerpa npeianosaraeMoro noKasaTeJlbHoro
pacnpeseaeHus:

A=1/X3=1/56=0,2.
Taxam 06pa3oM, IIOTHOCTH HPEAIO/ATAEMOro NOKAATEILHOTO PACUPCACICHAN HME-
€T BAIR
f (x)=0,2e—0,2x (x > 0).
3. Hafinem peposiTHOCTH nonagauins X B KaxAuf H3 MHHTEPBAIOB
no ¢opmyae
Pi=P(x; < X < Xi41)=¢
Hanpumep, naxs nepsoro HHTepBana
Pl e=pP (0 <X< 5)=e—0.2°0___e-0.2-$ =] —e~1l=<
=1—0,3679 =0,6321.

AHAMOrHUHO BHLIYHCJIHM BEPOATHOCTH mnonagauns X B OCTaJdbHBIE
uHrepsaam: Pg=0,2326; P,=0,0855; P,==0,0315; P,==0,0116;

P¢=0,0042,
4, HafineM TeopeTHUeCKHE HaACTOTH:
I‘lz =n-P;=200.P;,

rae P;—sepostHocTe nonanauun X B {-K HHTeppax.
Hanpumep, ann nepsoro HHTepsa.a

a1y =200.P, =200.0,6321 = 126,42.
AHaJIOI'll!IHO BhIYHCIHM OCTanHHc 'reoperullecxue YacCToOThL:
n:=46,52; n3=17,10; ny =6,30; ns=2,32; n, =0,84.

5. CpaBHHM SMNupHYeCKHe H TeOpeTHYCCKHE HacTOTH C MOMOULLIO
kputepua [Mupcona. Jaa sroro cocrasum pacuernyir Tabauiy 32, npu-
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yeM OOGBeAHHHM MaJIOuHc/JeHHhe uyactoThH (4-4-2--1=7) u coorrercr-
BYIOUIHE HM TeopeTuyecKHe yactoTh (6,30--2,32--0,84 =9,46).

Ta6bauna 32

’\3
’ ’ » n —Il‘
i nl n‘ n,—n‘ ( nl—ni)’ (_IT'—)
. 4
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 Ylacn=1,29

3aMeuanue. [Jlaa ynpoileHHs BHUHCJAEHHA B cjayuyae o6benu-
HEHHA MaJOYHCJEHHHX JacToT ueaecoo6pa3Ho o6LeIHHHTh H CaMH HHTep-
BaJibl, KOTOPLIM NMPHHAANEKAT MaJIOUHCJIEHHNE YACTOTH, B OAHH HHTEPBaJ.
Taxk, B paccMaTpuBaeMofi 3agaue, o6beHHHB NOCJEAHHEe TPH HHTEpPBaJa,
noaywHM oaun HHTepBaa (15, 30). B sTOoM caywae Teopernueckas
4acToTa

ne=n-P (15 < X < 30)==200.0,0473=9,46

COBNajaeT C CYMMO#l TeOpeTHYeCKHX yacToT (9,46), npHBeaeHHoM B Taba. 32.

M3 Ta61. 32 HaxomuM: Ynaén=1,29. I[lo TaGnHue XKPHTHUECKHX
TOoueK pacnpeaeieHusa X? (CM. MpHJOKeHHe 5), MO0 ypOBHIO 3HAYHMOCTH
a=0,05 ¥ ancay creneHeft cBOGoAH k=5 —2-=4—2 =2 HaXOAHM KPHTH-

4EeCKyI0 TOYKY NMpapocTOpoHueil KPHTHueckoi o6aacTH xap (0,05; 2)=6,0.

Tak XaK Yna6n < Yxp—HeT OCHOBAHHA OTBEPrHYTh FHIOTE3y O pac-
npefejeHHH X NO NoOKa3areJbHOMY 3aKOHY. IIpyrHMH C/lIOBaMM, RaHHbie
Habmonennfi corsacylorca ¢ 3Toff runore3of.

649. B utore ucnuranus 450 JjgaMn O6LLIO  NOJyYeHO
9MNHPHYECKOE pacnpefie/leHHe AJIHTENIbHOCTH HX TOpeHHs,
npuBeficHHOe B TaGj. 33 (B nepBoM cTo/i6lle YKa3aHH HHTep-

Ta6anna 33
= TXied n; Xi= Xy n;
0—400 121 1600—2000 45
400—800 95 2000—2400 36
800—1200 76 24002800 21
1200—1600 56
n=450
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BaJbl B yacax, BO BTOPOM CToJI6Le—uacToTa n;, T. €. KOJH-
YeCTBO JlaMNl, BpPEMS TOPEHHSI KOTOPLIX 3aKJIO4EHO B npejesax
COOTBETCTBYIOLIEr0 HHTEpPBaJa).

TpeGyercs npu yposae 3HaummoctH 0,01 nposepHTb
THIIOTE3Y O TOM, YTO BpeMsl TOPEHHs JiaMNl pacnpeneseHo Mo
NoKa3aTeJIbHOMY 3aKOHY. '

650. B wurtore wucnuranu#t 1000 ssemMeHTOB Ha BpeMs
6e30TKa3HON pabOThI MOJIY4YEHO SMITHPHYECKOE pacH pejesieHue,
npuBeaeHHoe B TabJ. 34 (B nepBoM cToIflle YKa3aHbl HHTep-
BaJinl BpEMEHH B 4Yacax; BO BTOpOM cCroJiflle—y4acToTa n,,
T. €. KOJIHYECTBO OTKa3aBLIHX 3JIEMEHTOB B i-M HHTepBaJje).

Tabnunua 34
1= %141 ny ol Il S ny
0—10 365 40—50 70
10—20 246 50—60 45
20-—% {058 60—70 25
n=1000

Tpe6yerca npu ypoBue 3uHauuMocTH 0,01 nposeputs
THNOTE3y O TOM, 4TO BpeMs 6230TKa3HOH paGoTbl 5JE€MEHTOB
pacnpejgesieHo NO NMOKa3aTe/bHOMY 3aKOHY.

651. B uTtore peructpauud BpemenHd npuxoga 800 noce-
TuTeNefl BLICTABKH (B KauyecTBe HauyaJsia OTCHETa BPEMeHH
NPHHAT MOMEHT OTKDPBITUSI PaGoThl BLICTABKH) TMOJYy4YeHO
SMIIHPHYECKOE pacrnpeae/enue, npuBeaeHHoe B Taba. 35
(B nepBoM cTon6Ue yKa3aHu! HHTEPBaJbl BPpEMEHH; BO BTOPOM
crosnbue —4acToTel f;, T. €. KOJHUECTBO MOCeTHTeJedl, mnpH-
IWeAuWIMX B TEUeHHE COOTBETCTBYIOUIErO HHTEpBaJa).

Ta6bauua 35

= Xist n; Xi=*is ny
0—1 259 4—5 70
1—2 167 5—6 47
2--3 109 6—7 40
3—4 74 7—8 34
800
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Tpe6yerca npu yposse 3Hauumoctd 0,01 nposepnts
THTIOTe3y O TOM, YTO BPEMS NPHXOAA MOCETHTEJEHA BLICTaABKH
pacnpejesieo no NoKa3aTeJbHOMY 3aKOHY.

§ 19. Nposepka runoTesnl 0 pacnpeaGneHNMM
reHepansHoM COBOKYNHOCTM MO OGMHOMMENLHOMY 3AKOHY

ITpon3sBeneHo n onbiToB. KaxkAWM ONWT COCTOHT H3 N le3aBHCHMBIX
HCOBITaHHH, B Ka)KIOM H3 KOTOPBIX BEPOSITHOCTb NOABJEHHA coGHTHA A
oaHa u Ta xe. Perncrpupyerca uHcl0 nosBJienufi cobbiTHA A B Kax-
JoM onwite. B litore nonyueHo chaenyioiiee pacnpeaeneHue JAHCKPpeTHON
cayuafiHok npesHuHHW X -—uHcaa nosBJeHHft co6uiTHs A (B nepBRoil
CTPOKEe YKa3aHO YHCJO X; TNOfABJEHHA CcoGLITHA A B OJHOM OfMTE; BO
BTOPOH CTPOKe —4acToTa n;, T. €. YHCJO ONLTOB, B KOTOPHX 3aperHcr-
PHPOBAllO X; NOABJEHHIT cOObITHA A):

x 01 2 ... N
n; 01 2 ... ny

Tpe6yercs, Hcmoab3ys Kputepuit Ilupcona, mnpoBepuTh rumnoveay
O pacripejlel€HHH AHCKPeTHOM caydafiHofi Beanundnl X no GHHOMNA.Ib-
HOMY 3aKOHY.

Mpasuao. Jaa mozo umobGo npu yposHe 3HAYUMNOCML G NPOBEPUNIL
2unomesy o mosm, 4mo Ouckpemnas caydaidnas eeauxuna X (qucao
nosgaenud cobpimun A) pacnpedeseHa no GUHOMUAALHOMY 3AKOHY, Hado:

1. Haidmu no ¢gpopsynre Bepryararu sepoamuocmu P ; nossaenun posto i
coboimuia A 6 N ucnumanuax (i=0, 1, 2, ..., s, rie s—Maxcuma.1bHoe
QuUCA0 HABA00asuI uxca nosarenutl coboimus A 6 o0noM onwme, m. e. s e N).

2. Hadmu meopemuueckue wacmomo:

n;=n'P,',
20e n—4ucao onoimos.

3. Cpasrume smnupuseckue u meopemudiecxue wacmoms no Kpume-
puto [Tupcona, npunss wucao cmenened 806006t k=s—1 (npu smos nped-
noaazaemca, 4mo 6epoAMHOCMS P noagrenus cobumua A 3adana, m. e.
He OUeHUBAAOCh NO 8ui60PKe U He npou3sodUNOCL OGBEAUNeHUe MaA.104uc-
ACHHBIX Hacmom).

Ecau we eepoamuocme p Goiaa oyenena no evibopxe, mo k=s—2,
Ecau, xpome moeo, 6640 npoussedetio o06veduHenue MAAOLUCICHHBIX
«acmom, mo s—Hucao 2pynn 8l6OpPKU, OCMAaswiuxcs nocae o06vedurenHus
wacmom.

652. Ilponssegero n =100 onwitos. Kaxaum#i onmTt co-
crosd W3 N =10 HcneTaHHH, B KaXKAOM H3 KOTOPHIX
BEPOAATHOCTb p MOsBJEHHA co6bitHa A paBHa 0,3. B urtore
noJiyyeHo caenyiollee 3MNHPHYECKOE pacrnpejeseHHe (B nep-
BOM CTPOKE yKa3aHO YHCJIO X; MOsABJIEHHH COOLTHA A B OJHOM
oneite; BO BTOPO#A CTpPOKe —uacToTa n;, T.e. YHCJIO OMNLITOB,
B KOTOPLIX HabojaJioch x; MOSIBJeHHA coOuniTHs A):

xx 01 2 3 45
n; 2 1027 32 23 6
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Tpebyerca npu ypoBHe 3HaunmoctH 0,05 nposepuTh
THNOTe3y O TOM, YTO JAHCKpPeTHas CJyvafiHas BedHuHHa X
(4ncno nosBieHHR coObiTHA A) pacnpeaeneHa no GuHO-
MHaJbHOMY 3aKOHY.

Pewenue. 1. TTo popmyse Bepuynin
Pi=Py (i)=Chpigh-i
HaiijeM BcpoaTHocTy P;(i=0, .1, 2, 3, 4, 5) Toro, utro cobuiTHe A
nosiBHTCA B N =10 HcnbiTaHHAX POBHO [ paa3.
Yuutwinas, uro p=0,3, §=1—0,3=0,7, noayunm:
Poy=P,5(0)=0,710==0,0282; P, =Py (1)=10-0,3-0,79=0,1211.

AHanornuno suiuucanm: P;=0,2335; P;=0,2668; P;=0,2001; P;=
== 0,1029.

2. Hafpnem TeopeTHHECKHe YacCTOTh n;=u-P,-. YuuTHBan, uTO
n=100, noaywum: n¢=2,82; n;=12,11; n3=23,35; ns=26,68;

s =20,01; ng=10,29.

3. CpaBHHM 3MNHpHYECKHe M TEOPeTHHeCKHEe YacTOTH C MOMOLIbIO
kputepus Tupcona. dasa atoro cocraBuM pacueTnylo Ta6a. 36. [Tockonsky
YacToTa ng=2 MaJIOYHCJEHHaA (MeHbllle MATH), OOGbEIHHHM ee C YacTo-
T0it N, =10 H B Tabanuy sanuineM 2--10=12; p KauvecTBe TeopeTnye-
CKOM 4acTOTHl, COOTBeTCTBYMwllleit o6beanHeHHON uyacTore 12, 3anHweM

4 ’
CYMMY COOTBETCTBYIOIIHX TEOPETHYECKHX 4acToT: ng+ ny=2,82 -
-+ 12,11 ==14,93. :

Ta6anua 36

o T P R O o e o
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
T | a=100 yaon=4,44

M3 1abn. 36 HaxomHM Yhacn =4,44.

o TabaHue KPHTHYECKHX TOWeK paclpeleleHAd %? Mo ypoBHio
sHaunmoctH a=0,05 H uHcAy creneHet cBoGoan k=5-—1=4
HaXOAHM KPHTHUYECKYI0 TOUKY NPaBOCTOpOHHeR KpHTH4YecKolt o6jacTH
%kp (0,05; 4)=9,5. ‘

Tak KaK Ypa6n < x.’gp——He'r OCHOBaHHifi OTBEPTrHYTb THIOTE3y 0 GHHO-
MHaJNBHOM pacnpeaeneHHn X.
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653. OnmT, cocTosinHfi B 0OfHOBpeMEHHOM NOAGPACHBAHHH
yeTtoipex MoHet, moBtopusau 100 pa3. IDmnupuueckoe pac-
npenesieHHe AHCKpETHOH cJydaiiHOH BeAWYHHB X —uHcjia
NMOSIBHBUINXCA «rep6OB» —O0Ka3aJ/ioCh CJeAYIOIHM (B nepBoi
CTPOKE YKa3aHO YHCJO Xx; BbINaBLUHX «rep6oB» B OLHOM
GpocaHHH MOHeT; BO BTOPO#i CTPOKe —4acToTa n;, T. €. YHCJO
6pocaHHfi, NpH KOTOPHIX BHNAJO X; «repGoB»):

x 01 2 3 4
n, 8 20 42 22 8

Tpe6yercss npu ypoBHe 3HauuMmoctH 0,05 mnposepHTb
rumnoresy o ToM, 4TO ciAydafiHas BeAnuHHa X pacnpejeseHa
no GHHOMHAJIBHOMY 3aKOHY.

Ykazaunune. INpuHATL BepoATHOCTD BHNafeHun «repfa» p==0,5.

654. OTpesnn TeXHHYECKOro KOHTpPoOAsi mpoBepua n =100
naptuft u3genauit no N = 10 u3gequfi B KaKIOH NapTHH -H
NOAY4YHJ cJefyiolee SMIHPHUYECKOE paclipefesieHHe JHCKpeT-
HOM cayuaitHOM BeJHYHHB! X —uHC/a HECTAaHAAPTHBLIX H3Ae-
aufi (B mepBofi CTPOKE YKa3aHO YHWCJO X; HecTaHJapTHBIX
H3geNuit B OfHOA MapTHH; BO BTOPOH CTPOKe-—wuacCToTa 1,
T. €. KOAHYECTBO NMapTHiH, COAEpIKAMMX X; HECTAHAAPTHHIX

usnenuh): 4
x 01 2 3 4 5 6 7
n, 2 3 10 22 26 20 12 5

Tpe6yercst npu ypoBHe 3uauumoctd 0,01 nposepiuTsb
rMIOTe3y O TOM, YTO ciaydaHHas BeawuuHa X pacnpepeseHa
no GHHOMHWAJILHOMY 3aKOHY.

Ykaszanuna. I. HailTd cHayana OTHOCHTE/NbHYIO 4aCTOTy MOfB-
JAeHUs HeCTAHAAPTHHIX H3AEAHA M TNPHHATb ee B Ka4ecTBe OUEHKH p*
BEPOSITHOCTH TOI'0, YTO HayAauy B3fiTOE H3JeNHe OKAXETCA HECTAHAA PTHBIM.

2. Ilpu cocTasaeHHH pacyeTHON TabAHUL! AAR CPaBHEHHS] SMNHPH-
YeCKHX H TEOPETHYECKHX HacTOT C MNOMOlLI KpuTepus [IupcoHa cae-
AyeT o6heAuHUTH 3MNHupHueckue yactoThi (243 =5) u cooTBeTCTBYylOULHE
uM Teopernueckne uwactotol (0,60 4,03=4,63); yuectb, uTO rmnoOCae
O6beAHHEHHA YacTOT YHCJ/MO rpynn BHIGOPKH §==7.

3. Onux napameTp (BepPOATHOCTL P) OUSHHBAJICA MO BHOOPKE, MOSTOMY
NpH ONpeAc/ieHHH Y4HCNA CTeneHeid CBOGOAW HAAO0 BLIYECTb H3 S He edl-
HHUY, & ABa: §—2=7—2=05.

655. B 6uGanoreke cayuaifino oro6pano 200 BHIGOPOK
no 5 kuur. PerucTtpupoBanoch YHC/IO MOBpEXACHHBIX KHHUI
(nopguepknBaHus, MNoMapku# H T. A.). B wnrtore mnoayueHo
cJenyiouiee SMIHPHYECKoOe pachpenesieHHe (B MepBo#i CTpPOKe
YKa3aHO HHCJIO X; MOBPEXKAEHHBIX KHHI B ORHOH BbIGOpKe;
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BO BTOPO# CTPOKEe-—4acToTa n;, T. €. KOJHYeCTBO BhIGOPOK,
COAEPIKALMX X; MOBPEKAEHHBIX KHHT):

xx, 0 1 2 3 45
n, 72 77 34 14 2 1

Tpe6yercsi, ucnonb3ys kpurtepuit Ilupcona, npu yposHe
sHa4yuMocTH 0,05 npoBepHThL THMOTE3y O TOM, YTO AHCKpeT-
Hasi cay4yaiiHasi BesHYHHA X (YHCJIO NOBPEIKAEHHBIX KHHT)
pacnpeaesieHa No GHHOMHAJNILHOMY 3aKOHY.

Ykxasanne. lpunsate Bo BHHMaHHe YKa3aHHA K 3ajave 654.

§ 20. NposepKa ruNOTe3sLl 0 PaBHOMEPHOM pacnpeaeneHnu
reHepanbHON COBOKYMNHOCTHM

3apaHo SMNHpHuYECKoe pacnpelesieHHe HenpepuBHofi cayuafinofi
BeNHUYHHH X B BHAE NOC/EZOBAaTeJbHOCTH HHTEPBAJOB X;_j—X; H COOT-

BETCTBYIOUMIHX HM 4acToT n;, NMPHUEM 2n,-'=n (06veM BhLIGOpKH). Tpe-
Gyercsi, ucnoan3ys Kpurepuii [lupcona, mnpoBepHTL FHMOTE3y O TOM,
9T0 cJayyafiHad BeJHuHHa X pacnpeaejieHa paBHOMEPHO.

NMpasuno. Zlan mozo «moboi nposepume 2unomesy O PABHOMEDNOM
pacnpedesrenuu X, m. e. no 3aKony

nw={

1/(b—a) B nutepsane (a, b),

0 BHe HHTepBaJja (a, b),
Kado:

1. Oyenumoe napamempns a w b-—Konyw unmepeasa, 8 KOMOPOM
Habawlaruce 8o3moxcHble 3Hawenus X, no gopmyasam (wepes a* u b*
0003HAYERD: OYENKU napamempos):

a*=x,— V3 03, b* =xp+} V3 0p-

2. Haidmu naomrocmos seposmuocmu npedno.nazaemozo pacnpedesenus

f(x)=1/(b*—a*).

3. Haamu meopenmuveckue wacmomoi:

Ri=nPy=n[f (1)-(r—a*)] =n pot—s (xi—a®);

4 ’ l -
ng=ns=...=n,..1=n-b—,__—a;(x,-—x,-_,), (i=2,3, ..., s—1)
1
b* —a*

4. Cpaanumb SMnupudecKue u meopemuiecKue 4acmonss ¢ 1nomMouibo
xpumepus ITupcona, npunas sucao cmeneueti c6o600n k=s—3, 20e s —
SUCAO uUMMEPBAA08, HA Kumopuie pasbuma ewbopKa.

656. IloueMy mnapamerpni @ ¥ b paBHOMepHO pacnpepe-
JIeHHO# cayuaiiHOH BesHuHHB X OUEHHBAIOTCA 10 PopMysaaM

a*=x,—V 30, b*=x,+V30,?

)
Ns=n-

(b*—x5_4).
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Peuien ne. Hapectio, 4To B KayecTBe OIEHOK MaTeMaTHYECKOTO
OXHAAHHH M CPERHEr0 KBAaPaTHYECKOro OTKJOHeHH: ciayuafiHofi Besn-

Yyl X MOXKHO NMPHIATh COOTBETCTBEHHO BHIGOPOUHYIO CPERHIOID Xp M

RLOOpOYHOEe CpefHee KBaApaTHYECKOE OTKJIOHEHHE Oy.

UasecTHOo TakKike (cM. ra. VI, sagaun 313, 315), uto AnA pasHo-
MepHOTO pacnpefieleHHs MaTeMaTHYeCKoe OXHAAaKHe H CPelHee KBajapa-
THUECKOE OTKJIOlieliHe COCTBETCTBEHHO PaBHbi:

MX)=@+82,  o(X)=VDX)=VE—a®12=(0—a)2 V3.

IMo3ToMy ANR OUEHKH NapaMeTPOB PaBHOMEPHOro pacrnpelesieHHs MNoay-
yaeM CHCTeMY ABYX JHHeNIHHX ypaBHeHHIi

[ (*—a*)/2=xs, [ b*a*=2x,,
_ HAH - _
\ ¢*—a%/2 V3 =0, \ p*—a*=2 VT o,.

Pewnr 5Ty cHcTeMy, noayunM a*=xz— ¥ 3 05, b*=x,-+ ¥V 3 o,.

657. IToueMy npH npoBepke ¢ MOMOILbIO KpHTepHS
[MupcoHa runoTe3snl O paBHOMEPHOM paclpejiesieHHH TreHe-
paJibHOA COBOKYMHOCTH X 4YHCJIO cTeneHeH cBOGOAH omnpe-
JleJIIeTCA U3 paBeHCTBA R =5-—3, rie S—4HCJO HHTEPBAJOB
BhIGOPKH?

Pewenmne. Ilpu ncnoab3aosanuu kpurepusa [lupcona uucnao cre-
neueit ceoboan k=s—1-—r, rae r—4HCJIO0 NapaMeTpos, OllEHHBAEMbIX
1o BeiGopke. PaBHOMepHOe pacnpenesieHHe onpeaensercs ABYMA napa-
meTpaMn @ u b. Tak Kak 3Tn JBa napaMeTpa OUEHHBAIOTCHA N0 BHGOpKe,
TO r ==2 M, CJeJ0BaTe/JIbHO, YHC.10 cTenesel cBcloapl k=5 — 1 —2 =5—3,

658. IIpousseneno n =200 wucneitanuii, B pe3yJ/bTaTe
KaXKAOro H3 KOTOpbIX COOhiTHE A MOABJAJOCH B pa3iH4YHbie
MOMEHTH BpeMeHH. B HTOre OLlJI0O MONyYeHO 3MIHPHUECKOe
pacnpeaesieHse, npHBejeHHoe B Ta6J. 37 (B nepBoM croalue
yKa3aHbl HHTEPBaJibl BpEMEHH B MHHYTaX, BO BTOPOM cToa6Le—
COOTBETCTBYIOILHE YaCTOThl, T. €, YHCJO MOABJEHHH CCOBLITHA
A B wuHtepBane). TpeGyercs npu ypoBHe 3HaunMoctu 0,05
NMPOBEpPHTb THIIOTE3y O TOM, YTO BpeMsf MOSIBJEHHS COGLITHI
pacnpejesieHO paBHOMEPHO.

Ta6auma 37

Hurepran YacroTa Hutepsan YacroTta
Yiw1—%i ng Xim1™ % ni
24 21 12—14 14
4—6 16 14—16 21
68 15 16—18 22
8—10 26 18—20 18
10—12 22 2022 25
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Pewenue. 1. Hailnem ouenku napamerpoB a v b paBHOMEpPNOIO
pacnpene.enns no ¢GopmyJiam:

a -—XB—VS 039 b .\“'I' V3 OB
Jdaa BHYHCJIeHHA BuGOPOYHOIT cpenned x,, H Budopoquoro cpen-
Hero. KBaAPaTHYECKOTO OTKJOHEHHS Oy NpHMEM CepelHHH x; HHTEpPBAJIOB
B KayecTBe BapHaHT (HabawojaeMulx 3HaueHHfi X). B HTore noayunm
SMNHPHUYECKOE pacnpelesieHHe PABHOOTCTOAULHX BapHaHT:
xx 3 5 7 9 11 13 15 17 19 2i
n; 21 16 15 26 22 14 21 22 18 25

Tloab3ysich, HanpuMep, METOIOM Npou3BeleHHH, Hadem: xp= 12,31,
o, =5,81. CaengosatensHo,

a* =12,31—~1,73.5,81 =2,26, b*=12,31--1,73-5,81 ==22,36.

2. HaiileM RJIOTHOCTS npeanoJlaraeMoro paBHOMEPHOTO pacnpe-

JeJIEHRHA:
f(x)=1/(b*—a*)==1/(22,36 -—2,26) =0,05.
3. HatigeM TeopeTHueCKkue 4acTOThHI:
n=n-f(x)-(x;—a*)=200-0,05-(4 —2,26) = 17,4;
ny=200-.0,05-(xg—x;) =10-(6 —4) =20. .
IL’IHHH TpeTbhbero — aAesATor0 HHTEPBAJOB paBHH JdHHE RTOpOro

HHTEpBAaJAa, MNO3ITOMY TEOPETHUYECKHe YacCTOTbi, COOTBETCTBYIOLLHE 3THM
HHTEpBAaJaM H TeOpPeTHYeCKad 4acToTa BTOPOro HHTEpPBaJa OAHHAKOBH, T. €.

[ ’ r _ [ — '= I= I= -
ny=ng=ng=n,=n;=n =n 20;

nyo=200.0,05.(b* — x,) = 10-(22,36 — 20) ~ 23,6.
4. CpaBHHM 3MNHDHUECKHE H TEOPETHYECKHe HYaCTOTH, HCMOAb3yg
xpu'repr{ IIupcona, npHHAB 4HCAO cTeneHed ¢BOGOAB R=s5—3 =
= 10—3=7. lns 3Toro cocTaBHM pacueTHylo TaGa. 38.

Ta6aunua 38

‘ ny n; ap~ny (n;=np)? (n; a3)*/n}

1 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 1,4 1,96 0,08
xuaﬁn =7,17
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Ha pacuerrofi Tabauupl nonysaem y3 . =7,17.

Hafintem no Ta6nHue KPHUTHYECKHX TOYeK pacnpepenieHHst ¥* (cM.
NpHJOKeHHEe 5) no ypoBHIO 3HauuMocTH a=0,05 u 4gucay creneHef
cBoBoan #=5—3=10—3 =7 KPHTHUYECKYIO TOYKY NPABOCTOPOHHEH KPH-
THYECKORA ob1acTH X3, (0,05; 7)=14,1.

Tak kax x=a6n<x:p—uer OCHOBAHHA OTBEPrHyTs romoresy o

paBHoMepHoM pacnpefeneHnd X. Ipyrumu closamu, fanHbe HaGJaione-
HHuft corsacylorcs ¢ sTofi runorTeaoft.

659. B peaysabtate B3BemuBaHHs 800 cTa/sbHBIX LIApPH-
KOB MOJIy4eHO IMIIMpHUECKOe pachnpejesieHHe, NpHBEIEHHOe
B Ta6a. 39 (B nepBoM cToabue YKasaH HHTepBaJl Beca
B rpaMmax, BO BTOPOM CToJyiflie—4acToTa, T. €. KOJHUeCTBO
LLapHKOB, BeC KOTOPHIX MPHHAMJIENKHT 3ITOMY HHTEpBany).

Tpe6Gyerca npu yposHe 3HauuMocTH 0,01 nposeputh
rHroTe3y O TOM, 4TO Bec wIapukoB X pacnpejeseH paBHO-
MepHO.

Ta6auua 39

¥-1=%1 i al ) il i
20,0—20,5 9l 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
21,56—22,0 74 24,5--25,0 77
22,0—22,5 92
22,5—23,0 83 n = 800

660. B mnekoTtopo#t mecTHOocTH B TeweHue 300 cyt pe-
FHCTPpHpOBaJachb CpeJHeCyToYHaf TeMmepaTypa BO3ayXa.
B utore HaGmoacHH it ObJIO NOJNYUEHO SMIIHPHUYECKOE pacnpe-
JesieHne, npuBeseHHoe B Ta6a. 40 (B nepBoMm cTosGite
yKa3aH HHTepBaJ TeMnepatypnl B rpajycax, BO BTOPOM
croabue—4acToTa n;, T. €. KOJHYECTBO AHeH, cpegHecy-
TOYHaA TeMIepaTypa KOTOPHX MpPHHAaA/NEXKHT 3TOMY HHTEp-
BaJay). '

Ta6anuus 40

By} " Ry "
—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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TpeGyercss npn ypoBHe 3HaunMmocTH 0,05 npoBepHTb
TrHNoTe3y O TOM, HTO CPeAHecyTodHas TemmepaTypa Bo3jyxa
pacnpezeneHa paBHOMEPHO.

661. B TeyeHuHe 10 4 perHCTpHpoOBaJiH nNprOLITHE aBTO-
MallMH XK OGEeH30KOJIOHKe H TMOJYYHJIH 3MINHpHYECKoe pac-
npejeJjieHne, npHuBeAeHHoe B Ta6a. 41 (B nepsom croabue
yKasaH HMHTepBaJl BpeMeHH B 4acax, BO BTOPOM cTo.abue —
4acToTa, T. €. KOJHYeCTBO MAaUIHH, MNPHOBIBIUHX B 3TOM
HHTepBaJe). Bcero Oni10 3aperucrpupoBano 200 maunium.

Ta6bauna 41

Xi-17%; ny Xio17% 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 g 17—18 14

Tpe6yercs npn yposHe 3HauumoctH 0,01 npoeeputb
THNOTE3y O TOM, HYTO BpeMs NPHOLITHA MallHH paclpene/eHo
paBHOMEDHO. ‘

§ 21. MNposepxa rUNOTE3bl O pacnpeaenermm
reHepansHOi COBOKYNHOCTH NO 3axoHy Myaccowa

3agaHo SMOHPUYECKOE paclpelene e JUCKPETHON ClydaitHoi Benuan-
BBl X. Tpebyercs, ucnomb3ys kpurepuii ITupcoHa, NPOBepHTH THIOTE3y O
pacnpeeneHud reHepallbHOH COBOKYTIHOCTH MO 3akoHy Ilyaccona.

IpaBuio. [na mozo umobvl npu yposwe snauumocmu Q. npogéepums
2unome3y 0 MOM, uYmMO cay4alnaa eenmuwuna X pacnpedenena no 3aKOHy
Ilyaccona, naoo:

1. Hailimu no 3a0GHHOMY 3MRUpUYECKOMY pacnpedenenulo 85160poYHYI0
CPEOHION0 X5.

2. Ilpunsamy 6 kauecmse oyenxu napamempa A pacnpedenenus Ilyaccona
8bI60POYHYIO CPEOHION A = X

3. Haimu no ¢opmyne Ilyaccona (unu no zomoevim mabruyam)
seposmrocmu P, nosenenus poero i cobbimuti 6 n ucnoimanusx (i =0, 1,2, ..., 7,
rae r — MaKCHManbHOe YHCNO HaONIOJaBIIMXcs COOMITHH; n — o06beM
BHIGOPKH).

4. Hatimu meopemuyeckue yacmomyl no gpopmyne n; =n - P,

5. Cpagrumb smnupuyecKue u meopemuyecKkue YaAcmomsi C ROMOULIO
kpumepus ITupcona, npunse yucro cmenereli c80600b1 k=5 — 2, 20e s — yucio
DA3RUYHbBIX 2DYRN 86160PKU (€CNU NPOU3BOOUROCH 06BEOUHEHUE MANOYUCTEHHBIX
yacmom 6 OOHY 2DYnRY, MO § — YUCLO OCMABWUXCA Zpynn 6bI6OPKU nocre
ob6vedunerus yacmom,).

662. Ormen TeXHHMYECKOro KOHTpOiA mnposepur n = 200
NapTHH OIMHAKOBBIX H3ACIHH M MHONYYHNI Cleyloilee SMIIH-
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pHyecKoe pacripeaeselie (B nepBofi CTPOKe YKa3aHO KOJIH-
4eCTBO X; HECTAaHAAPTHLIX u3Aequli B OAHOH MapTHH; BO
BTOpOfi CTpOKE —4acToTa n;, T. €. KOJHYeCTBO mnapTHi,
colepKaluX X; HeCTaHJapTHbIX H3Jenuit);

xx 0 1 2 3 4
n, 116 56 22 4 2

Tpe6byerca npu ypoBHe 3HaudmoctH 0,05 nposepuTh
runote3dy O TOM, 4YTO YHCJO HECTaHAapTHHIX u3jeqanit X
pacnpenenedo no 3akoHy Ilyaccona.

Pewenue. 1. Hailnem sHGOpPOUHYIO CPeqHION:

Xo=(Dnix)/n=(116-0-56.1-22.2+ 4.3-42.4)/200 =0,6.

2. Tipamem B KauecTBe OuHeHKH napaMeTpa A pacnpeaenenns [Tyac-
coHa Bu6opounyio cpexHioi: A =0,6. CaenosaresbHo, npenosaraedbilt
sakoH [lyaccona

P, (i)=Ai-e}/i

P’oo (i) =(0,6)"-e‘°r‘/i f.

3. Moaoxus i=0, 1, 2, 3, 4, uaiinem seposTHocTH P; nossie-

HHA { HeCTaMAAPTHHX H3lean# B 200 maprusx:
Po="P3y0(0)==0,5488; Py="Pyqq(1)=0,3293; Py= Py (2)=0,0988;
Pg=Pjyq(3)=0,0198; P,=Pgyq(4)=0,0030.
4. Haiinem TeoperHyecKHe 4acToTHl 110 (opmyne
nE=n-P,~=200P,-.

Toactanss B 3Ty (QOpMyay HafijeHHble 8 N. 3 3HaYEHHS BEPOAT-
nocreft P;, nonyunm ng=200-0,5488 =109,76.

AHRanoruyHo mafijaeM: n;=65,86; n;=19,76; n;=3,96; ng;=0,60.

5. CpaBHHM I3MIIHpHYECKHE H TeOPeTHYeCKHe YacCTOThi C MOMOILBIO
Kpurepus [lupcona. [l SToro cocrasum pacueThylo Tabsa. 42. Y yHTbi-
Bas 3ameyaHue | (cMm. § 16), o6beawHHM Ma/JOYHCJEHHBIE YAaCTOTHI

(4 4-2=6) 4 COOTBETCTBYIOLIHE HM TEOPETHYECKHE 4acToTH (3,96--0,60 =
= 4,56), pesysbTarn oObeaHseHHUsR 4acTOT 3anuiieM B Taba. 42.

Ta6anua 42

HMEET BHA

1 2 3 4 [ 6

‘ " ng np=n; (ng=ny)* (n;=n2)%/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 f,44 2,0736 0,4547

z | 200 uon =254
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H3s pacuerHolt TaGaHUM HaxoaWM HaG.1i01aeMoe 3HAUCHHE KPHTEPHA
MNupcona: 3,4,=2,54.

Mo TtaGauue XPHTHYECKHX ToueK pacnpeaenenus % (cs. npuJo-
weHHe 5), no ypoBHIO 3HauHMOocTH a==0,05 H uHcay cTenenek cBoGoabi
k=4-—2=2 HaXOAHUM KPHTHYECKYIO TOYKY NPaBOCTOPOHHEi{l KPHTHUECKOil
o6.1acta: ¥%, (0,05; 2)—-60

Tak kak Yj.6, < xK —HeT OCHOBAHHH OTBEPrHyTh TrHNOTE3y O
pacnpeneseHHR cayuafiHoli BeJHYHHH X no 3akoHy IlyaccoHa.

663. B nrtore npoBepkH Ha HecTaHAapTHOCThb 200 suH-
KOB KOHCEPBOB MNOJIYYEeHO CJjefyiolilee SMIHPpHYECKoe pachnpe-
jJeneHHe (B NepBOH CTPOKE YKa3aHO KOJIHYECTBO X; HECTaH-
NapTHbHIX KOpPOGOK KOHCEpBOB B OJHOM SflllHKEe; BO BTOpPO#
CTPpOKe —4acToTa n;, T. €. YHCJIO SAUIHKOB, COJAEpPKAalHX X;
KOpPOGOK HEeCTaHAapTHHIX KOHCEpPBOB):

xx, 0 1 2 3 4
n, 132 43 20 3 2

Tpe6yercss npu ypoBHe 3HauuMoctH 0,05 npoBeputhb
runoTe3y O TOM, YTO cJayuaiiHasi BeJHYHHA X —UYHCJO He-
CTaHJapTHBIX KOPpOGOK — pacnpeneneHa no 3akoHy I'lyaccona.

Ykaszanne. O6beAHHHTh MaJOUHCJEHHbE YAaCTOTH ABYX MOCJAeA-
HUX Tpymnm.

664. Jlna onpenesieHHss 3aCOPEHHOCTH NAapTHH CEMAH
KJeBepa CeMeHaMH COpHSKOB Oblio mposepeHo 1000 cay-
YaHHO OTOGpPaHHBIX NPO6 H MOAYHEHO cJeiyiollee SMIHPH-
YyeCcKoe pacnpelejieHHe (B nepBOil CTPOKe YKa3aHO KOJIH-
YecTBO X; CEMAH COPHAKOB B OJHOH npo6e; BO BTOpO#
CTpOKEe —YacToTa n;, T. €. YHCJAO0 11po6, CoAepallHX X;
CeMSIH COPHSIKOB):

xx 0 1 2 3 4 5 86
n; 405 366 175 40 8 4 2

Tpebyerca npu yposHe 3HauuMocTH 0,01 npoBepMTh ru-
noresy O TOM, YTO CJayyaiHas BeJHunHa X (YNCJ0 CeMSH
COpPHAIKOB) pacmnpezesneHa no 3akoHy Ilyaccona.

Ykaszanune. OGbeAHIIHTL MAaJOUHCACHHBIE YacTOThl MOCJEAHHX
ABYX rpynm.

665. B pe3dysabraTe 3KCnepHMeHTa, COCTOsllero H3 n =
= 1000 ucnbiTaHHH, B Ka>KJOM H3 KOTOPHIX perucTpHpOBa-
JIOCb 4YHCJO X; MOSBJICHHH HEKOTOPOro COOLITHSA, MOJyYeHO

caelylollee SMNHPHUECKOe pacnpeje/eHHe (B nepBOil CTpoKe
YyKa3aHO KOJIHYeCTBO X; MOABJEHHH COOBLITHA; BO BTOPOI
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CTPOKEe—YacToTa fn;, T. €. YHCJO HCNHTaHHW, B KOTOPhIX
Ha6monanoCh X; NOABJEHUH COOLITHSA):

x 0 1 2 3 4 5
n, 505 336 125 24 8 2

Tpe6yercs npH ypoBHe 3HaunMocTH 0,05 nmpoBepHTb ru-
noresy o TOM, YTO CJyyafiHas BeJHuHHAa X —YHCJO NOAB-
JeHHA cob6uiTHA — pacnpeneseHa no 3akony Ilyaccona.

Yxaazanne. O6beanHHTh 9acTOTH ABYX MOCJAEAHWX rpynm.

666. B pesyabrate npoBepkH 500 KOHTeliHepOB CO CTeK-
NAHHBIMH H3JIEJHAMH YCTAHOBJIEHO, YTO YHCJIO NOBpPEXJEH-
HEX u3zeauil X uMeer cJepyiollee 3MOMpHYecKoe pacnpe-
JeJjieHHe (B nepBOH cTpOKe yKa3aHO KOJIHYECTBO x; NOBpeX-
JEHHLIX H3JleJJHi B OAHOM KOHTeHHepe; BO BTOPOH CTpOKe
yacTtota n;, T. €. YHCJO KOHTEHHEpPOB, COIEpPKAlUHX X,
NOBPEXAGHHHX H3AeJHA):

xx, 0 1 2 3 4 56 7
n, 199 169 87 31 9 3 1 1|

Tpe6yerca npu ypoBhe 3HauuMocTH 0,01 npoBeputh
runore3dy O TOM, 4YTO caydafiHas BeaudnHa X —wuucao mno-
BPeXJAEHHLIX H3Aeauil — pacnpeneneHa no 3akoHy [lyaccona.

Y xazaHune. OObeAHHUTh UACTOTH TPeX MOCJAEAHHX rpynm.

667. 3anawa boprkesnwua. Ha ocHoBanun 200 aoHece-
HHH, NONYyYeHHLIX B TeyeHHE JBajAlLlAaTH JIeT O KOJHYeCTBe
KaBaJIepDHCTOB MNPYCCKOH apMHH, KOTOphie MNOrH6aH B pe-
3yabTaTte rubesd noj HHMH KOHs, ObLLIO MOJIYYEHO Cjeaylo-
lee 3MNUpHYECKOe pacnpeneseHne (B NMepBOH CTPOKe YKa-
3aHO KOJIHYeCTBO X; MOTHOIIMX KaBaJIepHCTOB, YKa3aHHbIX
B OJHOM JOHECEHHH; BO BTOpPOH CTpOKe—wvacroTa n;, T. e.
YHCJIO JOHECeHHH, B KOTOPhIX cOO6LIEHO O rubesad x; KaBa-

JIEpHCTOB):
x; O 1 2 3 4
n, 109 65 22 3 1

Tpe6Gyerca npu ypoBHe 3HaunMocTH 0,05 npoBepuThb
THIIOTe3y O pacnpejesieHHH CAy4YanHOH BeJHYHHHI X (4HcJsa
noru6inX KasaJjepuctoB) no 3akony Ilyaccona.

Ykaszanue OO6besnHHTL MaJO4YHC/JEHHbE 4acTOTH 3 H | B ogmy,
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Cnasa veTwpHapuaras
OAHO®AKTOPHEIA JIMCNEPCHOHHLIA AHAMM3

§ 1. OAMHAKOBOG UMCNO MCNLITAHMI HA BCEX YPOBHAX

[ycte Ha xosnuuecTseHHbft HOpMasbHO pacnpeaenenHbift npH3Hak X
sosneﬁcrnlye'r dakrop F, xotopulii HMeer p NOCTOSHHBIX ypoBuelt F,,
.. Ha xaxaoM ypoBHe NMPOH3BEACHO NO ¢ UCNLITAHME. Pesym.-
TaThl Haﬁmonenuﬁ—qnc.na (%7, rRe i—HoMep) ucnbiTanua (i=1, 2,
«v.s q), j—HOMep ypoBusu dakropa (j=1, 2, o P)— 3anucunam
B- BuAe TaGaHUM (Taba. 43).°

TaGanuua 43

Homep ucnauTalusa Yposuu dakropa
{ F, Fy - F’
1 X1y X13 cee xlr
2 Xgy Xag cue x”
q xan X x,,’
[pynnosas CpeaHss Xrp Zrpt Trpa . Xcop

CraBHTcs 3aja4a: HA YpPOBHE 3HaYHMOCTH & MPOBEPHTb HYJEBYIO
THNOTE3y O PaBEHCTBE T'PYMNNOBLIX CPEAHHX MpPH RONYUIEHHH, 4YTO rpym-
NoBhWe reHepadbHHEe AHCHEPCHH XOTA M HEH3BECTHbl, HO OAHHAKOBhI.
Iasa pewenun stofl 3afaud BBOAATCRA: OGU(AR CYMMA KBAAPATOB OTKJAO-
Henult HaGaloNaeMbiX 3HAYEHHA npH3Haka or olulelt cpeauedt

Sobu =,§ ‘g (xiy —;).;

paxkmoprar cymma KBAAPATOB OTKJAOHEHHA rPynnoBWX CPEAHHX oT 0f-
me# cpexuell (xapaKTepu3ayeTr pPaccefiHHEe «MEKAY rpynnamus)

Spaxr =¢ Ig (;rp/"";)’i

OCMAamodHan Ccymma KBaAPaTOB OTKAOHEeHH!I HaGJMI0JaeMHX 3HaveHul
rpyunst or csoeft rpynnosoft cpeanel (xapaKkTepuayer paccesiine «BHYTPH
rpynn»)

Socr = 2 (xd—xrpl) +'i' (xh"xrpi) +... +(i' (x(p—xrp p) .

IpakTHYeCKH OCTATOUHYI0 CyMMy HaxomsiT no ¢dopmyae
Socr'—‘soom.—sonr-



Has Buuncaenus obuwefi u ¢axroprolt cymm Goaee yio6Hb Cie-
Aywinke Gopmyanli:

Sobw = /g P;— [Ig R/] 2/(P¢I).
S(haln‘ =§ R?/q —_ [lg R/]Z‘/(Pq)n

rae P/==‘2 x}j—CyMMa KBaipaToB NaGMIOAAEMbIX 3HAYeHHIl nphH3HaKa

na yposhe Fj; R/-—-—'E Xij——CyMMa na6siofaemblX 3HadenHii npuanaka
=

Ha ygonue Fy.

CH HabJaiofaeMble 3HAYEHHS NMPH3HAKa— CPABHHTEAbLHO Go.biune
qHCJa, TO AJAR YNPOULEHHRA BHIYHCJEHHII BBIYHTAIOT M3 Kaxjaoro Hab.1io-
AaeMoro 3HauyeHHs ORHO M TO Xe yHcao C, npHMepHO paBHOe ofuteil
cpeauefi. Ecin ymeHbwenubte 3uauenns y;; =x;;—C, 10

Sobm ='§ Q,;— [2‘ T/]zf(pq).
Spaxr= [g T?] Ja— [é“ T/]z/(pq).

rge Q= Iy?/———cylwma KBaJipaToR yMeHbIUEHHHX 3HAa4YeHHA npHanaka

Ha ypomue Fj; T,=[2 Yij—CyMMa yMeHblIEHHHX 38aueHnlt npu3anaka

Ha ygoane Fy.
a3fesqHB yXe BLIYHCJEeHHHE (PAKTOPHYIO H OCTATOYHYIO CYMMH Ha
COOTBETCTBYIOULEE YHCJO cTeneHedl cBOGOAHN, HAXOAAT PAKTOPHYIO H OCTa-
TOYHYIO AHCMEPCHH:
s?bmﬁ'= Sdmn Sgcr ='—-———S°" .
p—1" p(g—1)

HaxkoHen, cpaBHHBAaIOT (DaKTOPHYI0 H OCTATOYHYIO XHCMEPCHH nO
kpHtepuio dHwepa—Crenekopa (cm. ra. XIII, § 2).

Ecnn  Fyua6a < Fyp—pasnuune rpynnoBeXx CpPeRHHX He3HauyHMoe.

Ecan Fya6x > Fyp—pa3nnune rpynnobux cpeAHHX 3HauHMoe.

3ameganue |. Ecau ¢akTOpHas AUCNEPCHA OKAKETCA MEHbLUle
ocTaToyHOR, TO y¥e OTCIONa HEeNOCPEACTBEHHO CJIeAyeT CNpaBeAJIHBOCTb
Hy/neBOfl THNOTe3n O PABEHCTBe FPYNNOBHIX CPEAHHX, MOSTOMY JaJbHeil-
WHe BHYHC/AGHHA (CPaBHeHHe AHCNEpPCHH C nmoMolLbIO KpHTepHR F) H3-
JMWHH,

3ameuvanue 2. Ecau HaGaionaemble 3HAUEHHS Xj;—— AECATHUHbIE
ApoGH ¢ % 3uaKkamH nocae aandTofl, To uesecoo6pasHoO mepeATH X 1e-
AWM YHCAAM

yij= lO"xU—-C,

rie C —npHMeplio cpenHee 3Hauenwe yucesa 10%x; 7+ Tlpn stom daxTop-
Has H OCTaTOYHas JAWMCMEPCHA yBeaHuarcs Kaxkjasd B 10%% pas, oxnako
HX OTHOUJEHHEe He H3MEeHHTCH.
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668. IIpousseaeHo mno uYeThipe HCIMLITAHHA Ha KaXKAOM
H3 TpeXx ypoBHeR d¢akropa F. MeroaoM AHCITEPCHOHHOrO
aHa/H3a nNpH ypoBHe 3HauHMocTH 0,05 mpoBepHTb HYJEBYIO
runorte3y o paBeHCTBe rpynnoBuix cpeguux. Ilpeanonaraercs,
4YTO BLIGOPKH H3BJIeYeHbl H3 HOPMaJIbHBIX COBOKYHNHOCTei
C OAHHAKOBBHIMH AHuCHepcHaMH. Pe3ysbTaThl HCNbITaHHH NpH-
BeAeHs! B Taba. 44.

Ta6anuna 44
HoMmep HCnbiTanus Yponun dakropa
¢ Fy Fe F,
1 38 20 21
2 36 24 22
3 35 26 31
4 31 30 34
;", f 35 25 27

Pewenwue. JIns ynpolleHns pacueTa BHYTeM K3 KaxAoro Habio-
AaeMOro 3HaueHHA X;; obulyl0 CPelHion x==29, 1. e. nepefiieM X yMelin-
wenHblM BeanyunaMm:’ y;;=x;;—29. Hanpumep, y,y =x,,—29=38
—20=9; yg,=x31—29=36—29=7 H T. &

CoctapuM pacueTHyo Ta6.a. 45.

TaGbanua 45

Y posuu ¢dakTopa
Howmep F, Fy Fy Hrorosu
RCNBITAHHUA cTonabeu
‘ 9 | ¥h Yis U Vis | ¥
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 1 5 25
Q=i 170 116 142 | 5Q, =428
T/=§y,‘/ 24 —16 —8 }.‘.T/ =0
Tj 576 256 64 D'T}=89%

Hcno.ib3ys utorosuili ctonben 1aba. 45, uaiitem obuiyio u ¢axkrop-
HY10 CyMMbl KBajgparos OTK/OHeHIil, y4HTHBAfA, 4TO0 YHCJIO yposHefl
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daxTopa p=3, uncA0 ncnuTaHBMt Ha KaXAOM yposHe g=4:

Sobm = /g Q— [é" T,]' /:pq)=428—0=428;
Spanr= [,g T’;] [a— [,g T,] [pa=896/4—0=224.

Hafigem oCTaTouHyI0 CyMMy KBaJpaTOB OTKJOHEHHM:
socr-_—" ogm——S‘,,“=428—224=204. .
Hafinem ¢axTopHyio AMCNEpCHIO; AN STOrO PasfedHM Sgaxy HA
ancao creneHefi csobonu p—1=3—1=2:
Sakr =Spaxr/(p—1)=224/2=112.
Hafinem ocTaTouHyio JAHCNepCHIO; AAS STOr0 pasfgenwM Sgey Ha
4nca0 creneHell cBoGoan p (g—1)=3(4—1)=9: i
Socr = Socr/P (¢ —1) =204/9 =22,67.

CpaBHBM (GaKTOPHYI0O H OCTATOYHYIO AHCNEPCHH C TOMOWLIO KPHTe-
pua Guwepa—Cuenexopa (cM. ra. XIII, § 2). IOasa sroro cHauazaa
nalinem HaOalonlaeMoe 3HaueHHE KPHTEPHA:

Fra6a=Spaxr/Saer = 112/22,67 =4,94.

YunTHIBaRA, YTO YHCJAO cTeneHefl cBOGOAD UHCAHTENs! ky=2, a8 3Ha-
MeHaTena ky=9 H uT0 ypoBeHb 3HaunmocTHn @=0,05, no taGauue
RPHAOKEHAR 7 HAXOAHM KPHTHUECKYIO TOUKY

Fyp (0,05; 2; 9)=4,26.

Tax Kak Fya6y > Fyp—HyJeBYIO FHNOTE3y O PaBEHCTBE rPynmoBHIX
cpeaHnx orsepraeM. JpyruMu cioBaMH, rpynnosbie CpeiHHE B LEAOM>
PA3AHYAIOTCA 3HAYHMO.

669. Ilpon3BeseHO NO NAThP HCNHTaHHA Ha KaXaoM
H3 uyeThipex ypoBHefi daxtopa F. Meroaom AHCNEPCHOHHOTrO
aHaJ/iH3a npH ypoBHe 3HayHMocTH 0,05 npoBepHTH HYJEBYIO
THOOTE3y O PpAaBEHCTBE TpYNNOBRIX CPENHEX X, j. IIpeamo-
Jlaraercsi, 4To BHIGOPKH H3BJe4eHH H3 HOPMaJIbHHX COBO-
KyNHOCTefl C OAHHAKOBBLIMH JHCNEPCHAMH. Pe3yJabTaTH HCMH-
Tanufi npvBeleHH B Taba. 46.

Yxaszauue. [lpunars y;;=x;;—58.

670. IlpousBeaeHo no BOCEMb HCNLITAHHA Ha KaXaOM
H3 wecTH ypoBHel ¢pakTopa. MeToaOM AHCNEPCHOHHOrO aHa-
Jnu3a npuH ypoBHe 3HauuMoctH 0,01  nposeputrh nysaeByio
THMIOTe3y O paBeHCTBe IrpynnoBHX cpeaHux. IIpeanonaraercs,
uTOo BHIGOPKH H3BJIeYeHHW M3 HOPMAJBHLIX COBOKYNHOCTEH
C OAMHAKOBHIMH JAHCNEpPCHAMH. Pe3ysbTaThl HCNHTaHHHA NpH-
BeAeHH B TaGa. 47.

Yxaszanune. Jlpuuat y;; =x;;—100.
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Ta6anuua 46

ucl!l-l:-;? un Yposun dakropa
¢ Fq F, Fq F,
2 47 61 57 57
3 50 64 ‘59 63
4 68 66 B8 61
Xrp s 51,6 62,6 61,0 67,0

TaGawua 47

Howep Ypomun daktropa
HCTIBITAHHSA
Fy Fy Fy F, Fy Fq

1 100 92 74 68 64 69
2 101 102 87 80 83 71
3 126 104 88 83 a3 80
4 128 115 93 87 84 80
5 133 119 94 96 90 81
6 141 122 101 97 96 82
7 147 128 102 106 101 86
8 148 146 105 127 111 99

Zepy 128 116 93 93 89 81

671. IMpousseaeHoO MO uyeThipe HCMbLITAHHA HA KaX<AOM H3
Tpex ypoBueit dakrtopa F. MeToaoOM AUCMEpPCHOHHOrO aHa-
au3a npu yposHe 3Hauumocte 0,05 npoBeputh HyJeBYyt0
rumnoresy o paBeHcTBe rpynnoBuiX cpeaHux. [Ipeanonaraercs,
4YTO BBIGOPKH H3BJEYEHH U3 HOPMaJbHHX COBOKYMHOCTeM
C OAMHAKOBBIMH JHCNEepcHAMH, Pe3yabTaTHl HCMBITAHHI npu-
BeneHol B TaGa. 48.
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.TaBanua 48

3'posun daxropa
Homep ncnurauns
i
F, Fy Fy
1 35 30 21
2 32 24 22
3 31 26 34
4 30 20 31
Frpj 32 25 27

Ykasanne. Ilpunsars y;;=x;;—28.

672. TlponsBeneHO MO ceMb HCMHTAaHWH Ha KaXJIOM H3
qeThipex ypoBHeH ¢akTtopa. MeTOAOM AMCNEPCHOHHOrO aHa-
Ju3a npH ypoBHe 3HauumoctH 0,05 npoBepHTbH HYJEBYIO
rHnoTe3y O paBeHCTBe rpynnoBuix cpeaHux. [Ipeanonaraercs,
YTO BLIGODKH H3BJ€YeHbl M3 HOPMAaJbHBIX COBOKYIIHOCTEH
C OJAMHAKOBLIMH AHcnepcHAMH. Pe3y.bTaThl ncnbiTaHHil npu-

BeJgeHul B Taba. 49.
Ta6anua 49

Ypobun dakropa
Homep HcnuTanns

f F, Fy Fy F,
1 51 52 56 54
2 59 58 56 58
3 a3 66 58 62
4 59 69 58 64
5 63 70 70 66
6 69 72 74 67
7 72 74 78 69

Frp s 60,9 65,9 64,3 62,9

Yxasanne [llpuuarms y;;j=x;;—63. Bocnonb3oBathcs 3ameua-
HheM 1.

673. IlpousBeneHo MO 4YeTHIpe HCMHLITAHHS Ha KaXIOM H3
Tpex ypoBHefi ¢akTopa. MeTOnOM AHCNEPCHOHHOrO aHaJjH3a
npu ypoBHe 3HauHMocTH 0,05 mpOBepHTh HYJIEBYIO THIOTE3y
O paBeHcTBe rpynnoBuXx cpeanux. Ilpeamoaaraercs, 9ro
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BbLIGOPKH H3BJEYEHbI H3 HOPMAJIbHBIX COBOKYITHOCTel ¢ OfHHA-
KOBbIMH AucHepcHAMH. Pe3yiabTarhl HCNbBITaHHH NpHBeAEHH
B Ta6Ja. 50.

Ta6auwua 50

Yposran dakTopa
HowMmep m:lnu-ra HHR

F, Fy Fy

1 27 24 22

2 23 20 21

3 29 26 36

4 29 30 37

Trpy 27 25 29

Yxaszauwue. [lpunare y;y=x;;—27. Wcnoab3osats 3aMeuanue l.

§ 2. HeoauHakoBOe HMCNO MCNLITAHWH
Ha Pa3nNMUHLIX YPOBHAX

Ecaun dHcnio menbiTanuit Ha ypoBHe Fy pasHO ¢y, Ha ypoBHe Fg—
— g3z, ..., Ha ypoBHe F,—¢qp, To OGllyi0 CyMMy KBajipaToB gtanHeHuﬁ
BLIYHCASAIOT, KaK H B CAytuae OAHHAKOBOTO YHCJAA HCHHITAHHA Ha BCeX
ypoBHAX (cM. § 1). D akTOpPHYIO CyMMy KBaApaTOB OTKJIONEGHHA HaXOAST

no gopmyne
D
2
a 2T

T? T3 Ty =1
Spagr=-—1 24 47p i=1
baxT q + g2 + +¢Ip n °’

rie n==qy+qz+ ...+ qp—obulee YUCSHO HCTLITAHHI.
OcrafbHible BLIYHCJEHMS TPOH3BOIAAT, KaK H B CAyYae OXHHAKOBOro
YHCJIA HCMBITAHHRA:
Socr =Soéu.|,"srbaxn

S?baKT = Spaxc/(P—1), 5r2>c1'=socr/(""‘p)-

674. IlpousBeneHo 13 ucnuiTaHuil, U3 HHUX 4—Ha nep-
BOM ypoBHe ¢akrtopa, 4—mna BTOpOM, 3-—Ha TpeTbeM H
2—Ha yerBepTOM. MeTONOM JUCMEPCHOHHOTO aHaJiM3a MpH
ypoBHe 3HayuMmoctH 0,05 npoBepHTb HYJEBYIO TrHNOTE3y
0 paBeHcTBe rpynnoBeix cpeauux. IIpejgnonaraercs, yro
BRIOODKH H3BJIeUE€Hbl H3 HOPMaJIbHBIX COBOKYMHOCTEH C OnH-
HaKOBbIMH JUcCNepCHsAMH. Pe3ynbTaTel HCNBITAHHA NPHBEACHH
B Taba. 5l.
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Ta6anua 5l

Yposun pakTopa
Hostep ac?unun

Py Fy F, F,

1 1,38 1,41 1,32 1,31
2 1,38 1,42 1,33 1,33

3 1,42 . 1,34 —_—

4 1,42 . _ —_
Zrpy 1,40 1,43 1,33 1,32

Pewen ne. Henosnnayn sameuanne 2 (cm. § 1), nepefinem x uesnim
9%CcAaM y,j==10’x,/—l38. Cocraeum pacuetHyio Taba. 52.

TaG6anna 52

Yposun daktopa
lc:'::::nn F Fy P, P, Hc:ooz%:l::n
i |90 | vis| Vi | vis| Ba| v | ¥

1 0 0} 3 9|—6]| 36| —7 49

2 0 0] 4 {16]—5] 25| —5 25

3 4 116} 6 {36 |—4]16] — —_—

4 4j16] 7 409l—|—=1] — —
Q=4 32 1o 77 74 | q,=293
Ty=2uy |8 2| |-15 —12 Yr,=1

T 64 400 225 144

Hcnosanaya HTOrosuift cronGeu m HHIKHIOW CTPOKY TaGa. 52, Hafnem
ofmyio H GaKTOPHYIO CYMMB KB3aJpPaTOB OTK/JOHeHHA:

Sosu =2 Q—[2 T;]*/n==293—13/13=293—0,08 = 292,92;
T T, T, , T. [>T,
boxt 91 + Gz + qa + Qe ~n
= 64/4 -+ 400/4 4-225/3 + 144/2—0,08 = 262,92.

Hafinem octatounyio cyMmy Ksaapatos OTKJOHeHHil:

Socr = Sogu — Spaxr = 292,92 — 262,92 = 30.
Hafinem GakTopHyi0O H OCTaTO4HYI0 ZHCTIEPCHH:

Shaxr=Spaxr/(p— 1) = 262,92/(4 — 1) = 262,92/3 = 87,64;
Socr = Socr/(n — p) = 30/(13 — 4) = 30/9 =3,33.
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CpaBuuM (aKTOpDHYIO M OCTaTOUHYIO JHCNEPCHH C NOMOWBIO KpHTe-
pass F (cm. ra. XIII, § 2). Jdas storo cHavyaJsa BHYHCAHM HabJrofaeMoe
3nayeHHe KPHTEpHS:

Fragx= S?bax'r/ Soer== 87,64/3,33 =26,32.

YuutHBasi, 4TO 4YHCJO cTeneHedl CBOGOAN UYHCAHTENA ky=p—] =
=4-—1=3, sHaMeHaTeNl kg=n—p=13—4=9 u uTO ypOBEHb 3HAYH-
MocTH @=0,05, no TabaHlie NPHJIOKEHHA 7 HAXOAHM KPHTHYECKYIO TOUKY
Fyp (0,05; 3; 9)=3,86.

Tak Kak Fgpagq > Fyp—HYJI€BYIO HNIOTE3y O PABEHCTBE IpPYMMOBHX
CpeIHHX oTBepraeM. JIpyrHMH cJOBamMH, rpyNNoBbe CpPeXHHE pa3JiHya-
I0TCS7 3HAYUMO.

675. Ilpousseneno 14 ucneiTaHuii, U3 HUX 5— Ha NepBOM
ypoBHe ¢akropa, 3—Ha BTOpPOM, 2-—Ha TpeTbeM, 3—Ha
yeTBepTOM H | —Ha nATOM. MeTOAOM AHCIEPCHOHHOrO aHa-
JAu3a NpH ypoBHe 3HadynMoctH 0,05 npoBepHTB HYJEBYIO
THIOTEe3y O paBeHCTBe rpynmnoBbix cpenHux. Ilpennosaraercs,
YyTO0 BBIOGODKH H3BJIeUeHB H3 HOPMaJIbHLIX COBOKYIHOCTe#
C OJHHAKOBBIMH aucnepcHUsiMH. Pe3dyjbraTh HCNbITaHH#E NPH-
BeeHEl B Tabua. 53.

Ta6auua 53

Yponnu dakTopa
Howmep ucinu'ranuu
F, Fy Fy F, Fy
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
Xrp g 7,98 6,63 7,25 9,0 7,1

Ykazanue. [lpunare y;y=10x;;—78.

676. Ilpousseneno 13 HcnbiTaHU#, H3 HHX 4—Ha NEpPBOM
ypoBHe ¢akTOopa, 6 —Ha BropoMm 1 3—Ha TpeTbeM. MeroaoM
JIMCNIEPCHOHHOrO aHaJHu3a MpH ypoBHe 3HauumoctH 0,01 npo-
BEPHTH HYJIEBYIO FHIIOTE3y O PaBeHCTBE IPYNNOBHIX CPEAHHX.
Ilpennosiaraercsi, 4YTo BHIOOPKH H3BJI€YEHH H3 HOPMaJbHBIX
COBOKYHNHOCTEH C OAHHAKOBBIMH JHcHepcHsiMH. PesyiabraThi
HCNLITAaHHA NpHBeJAEHH B TabJa. 54.
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Ta6auua 54

Howmep Yposuun daxkropa
HCNBITAHUSA

{ F, Fy F,
1 37 60 69
2 47 86 100
3 40 67 98
4 60 92
5 95
6 98

Erp 46 83 89

Y kasanne [llpuuare y;;=x;;—73.

677. Ilpousseneno 14 HcnblTaHMi, W3 HHX 7-—Ha mnep-
BOM ypoBHe ¢akTopa, 3-—Ha BTOPOM H 4-—Ha TPETbEM.
MeToI0OM JHCHEPCHOHHOIO aHaJH3a NPH YPOBHE 3HAYWMOCTH
0,01 npoBepHTb HyJeBYIO THIOTE3y O PaBEHCTBE I'pPyYMIOBLIX
cpeaunx. Ilpeamonaraercsi, 4YTO BLIGOPKH H3BJEeYEeHHI K3
HOPMaJIbHBIX COBOKYMHOCTEH ¢ OAHHAKOBBIMH AHUCIEPCHSIMH.
PeayabraThl MCNBITaHHH NpuUBeaeHbl B Taba. 55.

Ta6auuna 55

YporHn dakrtopa
HowuMep H[anTaHllﬂ
F, F, Fy

1 30,56 43,44 31,36
2 32,66 47,51 36,20
3 34,78 563,80 35,38
4 35,50 42,20
5 36,63
6 40,20
7 42,28

Xrp 36,03 48,25 35,54

Yxasanue Ilpuuars y;;=100x;; —3900.

678. IlponsseaeHo 26 ucnbiTaHHH, H3 HHX 7 —Ha NepBOM
ypoBHe dakTOopa, S—Ha BTOpoM, 8—Ha TpeTbeM U 6-—Ha
yeTBepToM. MeToJOM AWCNEPCHOHHOrO aHaJjl3a NMpH ypOBHE
snauuMocty 0,05 mnpoeepHTb rHNOTE3y O paBEHCTBe FpyIl-
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NOBLIX CPECIHHX. Hpenno.naraeTc;x, YyToO BbIGOpKPI H3BJICYCHH!
H3 HOpPMAaJIBHBIX T€HE€paJbHBIX COBOKyl’IHOCTel"l C OJHHAaKo-

BBIMH  NHCIIEPCHSIMH, pEBlebTaTbI HCNBbITAHK npHBEAEHH
B TaGa. 56.
Ta6aunna 56
¥Ypoeuu daxropa
Homep HcribiTanis
! F| F’ FJ Fl
1 1600 1580 1460 1510
2 1610 1640 15650 1520
3 1650 1640 1600 1530
4 1680 1700 1620 1570
5 1700 1750 1640 1600
6 1700 1660 1680
7 18C0 1740
8 1820
Xrpy 1677 1662 1638 1568

Ykasauune. Illpunate y;)=x;; —1630. HenonssosaTe 3ameuanue

1 (cm. § 1).



Yactb uyeTsepras
MORENMMPOBAHME CNYYANWHDBIX BENMYMH

Frasa narHaguaran

MOJRENHPOBAHME [PA3bITPLIBAHME)
CNYYAHRHBIX BENMUMUMH METOAOM MOHTE-KAPJIO

§ 1. PaspirpoiBanme [AMCKPETHON CRAYUAHHOW BeNMUMHLE

Cymnocts Meropa Mourte-Kapiso cocTout B chepyiomem: Tpebyercs
HafiTH 3HAueHHe @ HeKOTOpoil Hayuaemoll BenHuuHbl. C 3TOH HeJbIO Bbi-
6HpaOT TakKyio cJyuailHyi0 BeJHYHHY X, MaTeMaTHuecKoe OXHiaHHe
KoTOpofi paBHO a: M (X)=a.

TlpakTHUeCKH JKe TMOCTYNAlOT TaK: BLIYHCJSAIOT (Pa3nrpLBaT) n
BO3MOXHbIX 3HAaYeHHH X; cayuadnoli BeJIMuHHbI X, HAXOAAT HX CpelHee

apH¢dMeTHUeCKOE
x= (2 x)/n

H NPHHHMMAIOT X B KayecTBe OUEHKH (NpHOGJHKEHHOro sHayeHus) a*
HCKOMOI0 4YHCJa a:

ac~at=—x.

TakuM o6pasoM, Ans npuMeHeHus Meroaa Monte-Kapso neo6xonumo
yMeTb PasbIirpuiBaTh CJAYMaliHYIO BeJUYHHY.

B arom naparpade TpeGyercfs pasbirpaTe AHCKPETHYIO CJlydafiHyio
BeJIHUHHY X, T. €. BhIYHCTHTb MNMOCJE0BAaTENLHOCTh €€ BO3MOMHBIX 3Ha
weHdil x;({=1, 2, ...), 3Has 3aKoH pacnpegeneHus X.

Bsenem o6o3HaueHHs: R —HenpepuiBHAsi cayuvaiiHasi BeJIHYHHA, pac-
npefenennasi papHomepso B HHTepsane (0, 1); ry(j=1, 2, ...)—cay-
yaliHble yHcJa (BO3MOXHble 3HauyeHHS R).

Mpasnao. Jaa mozo «moGe: passizpams OUCKPeMHYIO CAYHAURYIO 8e-
auquny X, 3a0anryr0 3aKOHOM pacnpedererus

X xy X3 aes Xp

P P1 P2 »ie Pn
rado:

1. Pas6ums unmepeaa (0, 1) ocu Or Ha n wacmuunsix uHmepearos:
Ar—(0; py1), As—(P1i P1+P2)s ooy Da—(Pi+P2+ ... +Rre3i 1)

2. Bubpame (nHanpumep, u3 mabauyb CAYHQUHBIX Hucer) cayualiHoe
wucao r;.

Ecau r; nonaro 8 wacmuunwmd unmepeaa A;, mo passizpbieaemas
6LAUHUHA NPUHANQ BOIMONCHOE 3HAYEHUE X ;.

679. Pasnirpath mecTb BOIMOXKHHIX 3HaUYCHHH AHCKPETHOH
c/ydyaiiHoH BesJHYHHBI X, 3aKOH pacnpefieJIeHHA KOTOpPOH
3ajaH B BHJe TabAHubL

X 2 10 18
p 022 0,17 0,6l
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Pewenne. Paszo6bem untepsaa (0, 1) ocu Or TouKkaMH ¢ KOOp-
AnHatamd 0,22; 0,224-0,17=0,39 Ha TPH uaCTHYHHIX HHTepBaJa:
A, —(0; 0,22), Ayg—(0,22; 0,39), A3—(0:39, 1).

2. BunumeMm H3 Ta6AMUN TNPHJOXKEHHA 9 wecTh CiavyallHHIX wHces,
Hanpumep 0,32; 0,17; 0,90; 0,05; 0,97; 0,87 (naTas crpoxa TabmEnu cHE3Y).

Cayuafinoe yHca0 ry = 0,32 NPHHAAMNEKHT YaCTHYHOMY HHTEpPBaJay A,
NOSTOMY pa3HrpbiBaeMas JAHCKperHas cJyvyafiHafd BeJHYHHA MNPHHAJA
BO3MOJKHOEe 3HauyeHHe xp==10; cayualinoe yHcsi0 rg=0,17 npuHagaexur
YacTHYHOMY HHTepBaJy A;, NO3TOMY pashHrphHiBaeMas BeJIHYHHA NPHHAJA
BO3MO)KHOE€ 3HaueHHe X;=2.

AHaJMOrHYHO TOJYUYHM OCTaJbHbLIE€ BO3MOMHHE 3HaYeHHA.

8 lg-rax. pasnrpaHHne BO3MOXHbBi€ 3HaueHHA Taxkoew: 10; 2; 18; 2;
; 18.

680. Pa3pirpaTh BoCeMb BO3MOXKHbIX 3Ha4eHHH AHCKpET-
HOH cjyuafiHo#l BeJIHUHHBI X, 3aKOH pacnpejpesieHHs KOTO-
poH 3asaH B BHAE TalJHLBIL:

X 3 8 12 23
p 02 012 043 0,23

Ykazauue. [lna onpeleleHHOCTH TMNPHHATb CJAydailiHle 4ucCJa:
0,33; 0,18; 0,51; 0,62; 0,32; 0,41; 0,94; 0,15.

681. Paspirpath nsaTh ONLITOB M0 €xeMe BepHyJ uu: onwHT
COCTOMT H3 TpeX He3aBHCHMbIX HCMNBITAHHH, B KaXIOM M3
KOTOpLIX BEpOATHOCTb MofABJeHHS cobwiTias A paBHa 0,4.

YxkasaunHne. a) CocTaBuTh CHavaJla 3aKOH pacnpeleseHHA JH-
CKpeTHOH cJyyYaiinoil BeJHYHHH X —u4HcJa NoABAEHHHA COOLITHA A B Tpex
HE3aBHCHMHIX HCMBTAHHAX, €CJHH B KAWAOM HCNBITAHHH BEPOSATHOCTH MO-
ABJEHHA COGLTHA A paBHa 0,4; 6) NPHHATHL AJAA ONpPEeREJEHHOCTH Cay-
yajtune uyHcaa: 0,945; 0,572; 0,857; 0,367; 0,897.

682. Pa3birpath 1ecTb ONLITOB NOo cxeMme DepHyJaiu:
ONBIT COCTOHT H3 YeTbipeX HCMBITAHHH, B KaXkAOM H3 KOTO-
pPLIX BepOSITHOCTb NosiBJeHHs cobnitua A pasHa 0,5.

Ykasauue. [IpunaATh AN ONpeNeseHHOCTH cJayuaifiHbe YHCJA:
0,1009; 0,7325; 0,3376; 0,5201; 0,3586; 0,3467 (mepsas crpora TaGymiga
OpRIOKeHAR 9).

§ 2. Pa3uirpoiBanue NONHOH rpynnbt cOBLITHH

Tpebyerca pasbirpaTh HCMBITAHHSA, B KAXKXAOM H3 KOTOPHIX HACTynaer
OIHO U3 COGWTHH MOJHON Trpynnbl, BEPOATHOCTH KOTOPHIX H3IBECTHHI.
PasnirpoiBaiHe NOJNHOM rpynnbt coOObITHH CBOAHMTCA X pPAashirPbiBaAHHIO
JHCKpeTHOR CJAYy4aAHON BEJHYHHHL.

Mpasnao. Jarn mozo umobur passizpame ucnemManul, 8 Kamoom u3
xomopsix Hacmynaem 00HO u3 cobuimud Ay, Aa, ..., A, noanod epynnst,
8epPOAMHOCMIU KOMOPHIX Py, Pz, -+« +, Pn U38ECMHBL, 00CMAMO4HO passiepans
(no npasuay § 1) Qucxpemnyio cayuaidnywo eeauwuny X co caedyroujum
3AKOROM pacnpedeseHuR:

X 1 2 P I ()
P Pi P32 -« Pn
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Ecan B uenbiTaHun BennunHa X TNPHHRAJNA BO3MOXHOE 3HaueHwe X;=1,
TO HacTynujao cobuitue Aj;.

683. 3anann BeposTHOCTH Tpex cobwruii: A,, A, A,
ofpasyomux nosuyw rpynny: p,=P(A,)=0,22, p,=
= P (A,)=0,31, p,=P (A;)=0,47. Pasurpats narp ucnbi-
TaHHl, B KaXIOM H3 KOTOPHIX MNOSIBJASETC ONHO H3 Tpex
paccMaTpHBaeMbIX COOGBITHH.

Pemenne. B coorBercTBHM c NpaBHAOM sHacTosulero maparpada
HALO PasLITpaTh AMCKPETHYIO cAyuafiyio BesHunny X C 3aKOHOM pac-
NpeieIeHHA:

X 1 2 3

p 0,22 0,31 0,47
Tlo npaBuay § | pascGbem nutepBan (0, 1) Ha TPH YACTHYHHX HH-
TepBana: A;—(0; 0,22), A,—(0,22: 0,43), A3—(0,43; I).
BuiGepeM H3 TaGJHUB NPHJIOXKEHHN 9 NATb cAyvafinuX unces, Ha-
npumep 0,61; 0,19; 0,69; 0,04; 0,46.
Cayuafinoe uucsao r;=0,61 npunapnexxHt unrepsany Az, NO3TOMY
X =3 W, cAen0BaTeJAbHO, HACTyNHAO cobbiTHe Ay. AHaJOrHYHO HafzeM

ocTadbHne coGHTHA. B HTOre mnOJAy4HM HCKOMYIO MOCJeA0BaTeJbHOCTb
ccOuithii: A;, Ay, As, Ay, Aa.

684. 3ananbl BepOSITHOCTH 4YeThipeX cOOHITHH, 0o6Gpa3yio-
mHUxX nosuywo rpynny: p,=P (A,)=0,15, p,=P (A4,)=0,64;
p.=P(A;)=0,05 p,=P (A,)=0,16.

Pasnirpats 10 ucnuiTauuii, B KaXJIOM H3 KOTOPHIX MOSIB-
JIeTCS ORHO W3 paccMaTpHBaeMblX COOBLITHIA.

Ykasaune. TIpuHATL AAA ONpelENEHHOCTH cJayvafiHme yHcJa:
0,37; 0,54; 0,20; 0,48; 0,05; 0,64; 0,89; 0,47; 0,42; 0,96.

685. CobGuitis A u B He3aBHCHMBI H COBMECTHH. Pa3shi-
rpaTh 4YeTbipe HCNLITAHHS, B KaXXAOM H3 KOTOPHX BepoOsIT-
HOCTb nosBJAeHHA coObiTHs A paBHa 0,7, a co6uiTna B—0,4.

Pewenue Bo3MoxkHb ueThipe MCXOAa HCTBITAHUA:

A;=AB, npuyem B CHJYy He3aBHCHMOCTH ccOuTHiI P (AB)=P (A)X
X P (B)=0,7-0,4=0,28;

Ay = AB, npuuem P(AB)=0,7.0,6=0,42;

A3=A_B_,' npuyeM P(A_B_)=0,3-p,4=0,l2;

Ay=AB, npnuem P(AB)=0,3-0,6=0,18.

TakuM oGpasom, 3afaya cBefieHa K PasbilpPuBaHHIO MOJAHO TpynnLl
yeThlpex ccObiTHii: A; ¢ BeposTHOCTBIO py==0,28, A, c BepoOATHOCTBHIO
p2=0,42, A, c BeposTtHocTbIO p3=0,12, A, ¢ BeposiTHOCTBIO p,=0,18.

3rta 3anaya B COOTBETCTBHH C MPaBHJIOM HacTosiliero naparpaga

CBOAHTCA K PasnrphiBaHHIO AHCKpeTHOH cJyuvaillHoft BeJHuuHH X c 3a-
KOHOM pacnpefeJieHHs
1 2 3 4

X
p 028 0,42 0,i12 0,18

BuiGepeM 13 TaBanupl NpHAOKeHHMsT 9 uyeTHpe cJayuailHHX UYHCAa,
unanpumep 0,32; 0,17; 0,90; 0,05.
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Hcnoabaysa npaeuao § 1, Jerko HafifleM HCKOMyI0O MNOCJefoBaTeb-
HOCTb Pe3yJbTaToOB 4eThipex HCnuiTaHufi: Ay, A,, A,, A;.

686. CoGuiTHs A U B He3aBHCHMBI H COBMeCTHbI. Pa3bI-
rpaTh OATb HCHBLITAHHHA, B KaXXJIOM H3 KOTOPHIX BEPOSITHOCTb
nosipjieHus cob6oitist A pasBHa 0,6, a cobutus B—0,8.

Ykaszaunue. CocraBHTe NOJHYWO rpynny coGuTHi: A;=AB,

As=AB, A;=AB, A;= AB; Aas onpeneNeHHOCTH IPHHATL CAyYaiiHBe
yucaa: 0,69; 0,07; 0,49; 0,41; 0,38.

687. Co6biTna A, B u C He3aBHCHMBI H COBMECTHH. Pa3nbi-
rpaTte ASATh HCHBLITAHHWH, B KaXKJOM H3 KOTOPbIX BEPOATHOCTb
nosiBjieHus cobbiThsa A pasua 0,6, cobbitusas B—0,2, coGH-
T™Ha C—0,4.

Ykaszanue. CocraBuTh mnoJHyio rpynny coGmrhit: A;= ABC,
A= ABC, A3=ABC, A;=ABC, Ay=ABC, Aq=ABC, A,=ABC,

Ag==ABC; paa onpelneJeHHOCTH NPHHATb cJayuailnble uucaa: 0,541;
0,784; 0,561; 0,180; 0,993.

688. Co6uiTHsi A W B 3aBUCHMH M COBMeCTHBLI. Pasbirpatp
OSTb MCNLITAHHHN, B KaXXJOM M3 KOTOPhIX 3aJlaHbl BepOSITHO-
ctu: P(A)=0,5, P(B)=0,6, P(AB)=0,2.

Yxazanue. CocTaBuTb NOJHYIO Ipynny cobuthii: A;=AB,
Az—= AB, A3—= AB, Ay=—= AB. ¥Yuectb, uro P(A,)=P (A)—P (AB),
P(A3)=P(B)—P(AB), P(A)=1—[P(A)+P(A)+P(A3)]. IHnn
onpeJle/IeHHOCTH TIPHHATH cayyaiuble wncaa: 0,66; 0,06; 0,57; 0,47; 0,17.

§ 3. Pa3birpniBanse HENPEpLIBHOM CAYYAWHOW BEAMUMHLI

Hapectna o¢yHkunsn pacnpegeserua F (x) nenpepuiBHOM cayuafiHo#
BeauuHnnl X. TpeGyercsd pasmrpatbh X, T.e. BBIYHCJHTH NOCJEROBaTeNb-
HOCTb BO3MOXHBLIX 3HaweHuil x;(i=1,2, ...).

A. Meton ob6pathmx o¢yukuui. Fflpasuao 1. [Jas moeco umobu: pa-
3bl2pame G03MONCHOE 3HAYEHUE X; HENPepuiGHOL Ccayvalnod eeauwunsr X,
aHan ee ynkyiwo pacnpedesenusn F (x), nado esbpame cayuatinoe 4uc-
40 i, NPUDASHAMbL €20 GYHKYUU pacnpedeseHus u peulums omHocu-
meabHo x; noaysermoe ypasHeHue F(x;)=r;.

Ecnn H3BeCcTHA NJOTHOCTH BEPOSITHOCTH [ (X), T HCNOAB3YIOT npa-
BHJO 2.

Npaenao 2. [aa moco, 4mobsl pasmepams B03MONCHOz 3HAYEHUE X
HenpepusHOl CcAY4aiiHOG seaudumst X, 3HQAA €€ NAOMHOCML 6ePOSMHOCMU
f (x), Hado eubpamb cayuarinoe 4UCAO T; U pelLume OMHOCUMEAbHO X}

ypasHenue
X

f(x)dx=r;,
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usu ypasrerue "
{fede=r,
a

20e a— HaumeHoulee KoHeurHoe 803aMoncHoe 3xauerue X.

B. MeTton cynepnosuuuu. Mpasuno 3. [Jar mozo «mobiee paszsiepams
803MOJCHOe 3Haxerue caydadnod eeausunst X, dynxyus pacnpedeserun

xomopod
F(x)=CF1(x)+CsFs(x) ... 4+ CrFy, (x),

20e Fp(x)—¢ynxyuu pacnpedesenus (k=1, 2, ..., n), Cx >0, Ci+
4+ Cy+...4+Cpr=1, Hado ewbpamb 36a He3ABUCUMBIX CAYYGLHbIX HUCAQ
T U Ty U NO CAYYALEHOMY HUCAY Iy Pa3szpameo G6O3IMONHOE 3HA4eHUue
ecnomMozameavHod Ouckpemnoid caysadnod geauwuns Z (no mpasuay 1)

zZ 1 2 .. n

P Cf C’ ™ Cu
Ecan OKaxercH, 4To Z=2R, TO pewaloT OTHOCHTEJIBHO X YpPaBHEHHE
Fk (x =Try.

ameuanne I|. Ecan sagaHa na0THOCTb BEPOATHOCTH HeNpephiB-
HOft cayuafinofi Besnuunm X B BHAE

Fx)=Cif1 () +Cofs (x)+ ... 4+-Cpfn (x),
rae fg (x)— nA0THOCTH BeposiTHocTeli, XKoadduuHenTn Cp NONOKHTENbHY,
HX CyMMa pania eRHHHHIE M ecAH OKaXeTcs, 4To Z=4£, TO pewanT (no
X
i
npaBHJy 2) OTHOCHTENbHO X; ypaBHEHHe S fr(x)dx=r; unau ypas-

-
*

HeHHe S fe(X)dx=r,.

689. HafAtu sABHY QOopMyay AJA pasbirpbiBaHHs Hempe-
pHiBHOM cayvafiHoii BeqHuHHB X, pachpejeseHHOH PpaBHO-
MepHO B HHTepBaJe (a, b), 3Has ee ¢yHKIUHIO pacmpenene-
Hua F (x) =(x—a)/(b—a) (a < x < b).

Pewenune. B cooTserctsuH ¢ mpaBHjaoM | npupasHseM 3anaH-
Aylo GyHKuUHIO pacnpefeNieHHR caydaflHOMY YHCAy 7;:

(xi—a)/(b~—a)=ry.

PewHs 3TO ypaBHeHHe OTHOCHTEJBHO X;, MOJYYRM ABHYI0 ¢opMyny
AR pashrpbiBaHHA BO3MOXKHHX 3HadeHuft X: x;= (b—a) ri4a.

690. Pasnirpats uyerbipe BO3MOXKHLIX 3Ha4yeHHS Hempe-
pHIBHOW cJayd4aiHOH BeaHuHHB X, pacnpejeseHHOH paBHO-
MepHO B MHTepBaJe (4, 14).
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Y rRazanune. Ilng onpemreneHHOCTH NPHHATL CAyuyafiHHe YHCJA:
0,74; 0,02; 0,94; 0,36.

691. Haiith sBHyo dopMyay njs pasunrpbiBaHHsS HeIpe-
peIBHOH cJay4aiiHO# BequuuHbl X, pacnpejesieHHOH MO NOKa-
3aTeJIbHOMY 3aKOHY, 3ajaHHoMy ¢yHKiHeH pacnpejiesieHHs
F(x)=1—e-2(x>0).

692. Haiitn siBHYI0 dopmyJy A/l pa3birpHIBAHHS Hempe-
PBIBHOH cJyyaHHOH BeJIMYWHBI, 3aJaHHOH MJIOTHOCTBIO Bepo-
ATHocTH f(x)=b/(1 4+-ax)? B unrtepBane [0, 1/(b—a)]; BHe
atoro uUHTepBaJa f(x)=0.

Pewenune. Hcnosapays npasmio 2, HanuiueM ypaBHEHHe

X

b S 1/(1 4ax)? dx=r;.
0

PewHs 3To YPaBHEHHE OTHOCHTEJbHO X;, OKOHUATeJIbHO TNOJYYHM

xi=ri/(b—ar;).

. 693. Paspirpath nfAiThb BO3MOXHLIX 3Ha4YeHHA HemNpepbiB-
HOH cJyyyaiiHOH BeJW4WHbI X, 3aJaHHOH NJOTHOCTBIO Bepo-
atHocTH [ (x)=10/(1 4+ 2x)? B untepBase (0, 1/8); BHe sToro
HHTepBaJa f(x)=0.

Yxkazanue. llaga onpeneseHROCTH NPHHATbL CJAydafiHble YHCJA:
0,186; 0,333; 0,253; 0,798; 0,145.

694. Hafitn siBHyio dopMyJay IJisi paskirpuBaHHs paBHO-
MEpHO pacnpejae/ieHHOH ciydyafAHOH BeqHuuHHW X, 3agaHHOH
NJIOTHOCTBIO BeposiTHOCTH [(x)=2 B wuH1epBase (0; 0,5);
BHe 3TOro HHTepBaJja f(x)=0.

695. Pasbirpath nsth BO3MOXHHX 3Ha4YeHHH HelNpepbiB-
HOMl paBHOMEpPHO pachpejieieHHOR cayualiHoA BenHuHHHm X,
3ajaHHOM IJIOTHOCTbIO BepoAiTHOCTH f(x)==0,1 B HHTepBaJe
(0; 10); BHe sToro uHTepBaja f(x)=0.

Yxkasauue. lna onpeneneHHOCTH NPHHATH CJaydafiHnle auHCAA:
0,690; 0,749; 0,413; 0,887; 0,637.

698. Ha#ith siBHyro dopmyny Ans pashirphiBaHHs Hemnpe-
PHBHOH CJy4YaHHOH BeJIHUHHBI, pacnpeneseHHoOH Mo Ioxasa-
TEJLHOMY 3aKOHY, 3aJaHHOMY IJIOTHOCTBIO BEpPOSITHOCTH
f(x)=Ae~** B uurepBase (0, oo); BHE I3TOro HHTepBaJa
f(x)=0.

697. Paspirpath nsth BO3MOXKHBIX 3Ha4eHHH HeINpephiB-
HOM cay4aifiHoH BejHuYHHBI X, pacnpenesieHHOH NO NoOKa3sa-
TEeJIbHOMY 3aKOHY, 3aJaHHOMY ILJIOTHOCTBIO BEpPOSTHOCTH
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f(x)=0,1e-%1x B yurepBase (0, oo); BHe 3TOro HMHTEepBaJja
f (x)=0.

Ykasaunune. [lna onpeseneHHOCTH NPHHATL cayualiubie u9HcJa:
0,80; 0,33; 0,69; 0,45; 0,98.

689. Haiith aBHyo dopmyay njs pasbirpblBaHHSA Henpe-
pHIBHOM cayuaiiHo#i BeadHuyuHbl X, pacnpenejieHHOH RO 3a-
koHYy Be#t6yasa, 3a1aHHOro MJIOTHOCTbIO BEPOATHOCTH f (x)=
= (n/x,) x"~te~*"*% npu x=0; f(x)=0 npu x<O0.

699. Hafitu sBHyio ¢opmyJsy Aa4s pa3brpbiBaHHA He-
npepbiBHOH cJyyaliHOH BeJH4YHHB X, pacnpefesieHHOHA 1o
3akoHY PeJsies, 3aaHHOro MJOTHOCTbIO BEPOATHOCTH f(x) =
="(x/0*)e-**/2¢* npy x=0; f(x)=0 npu x<O.

700. HailtH sBHyi0 ¢GopMyJay IJs pa3birpblBaHHA Hemnpe-
pbIBHOH cJydyafiHoit BesM4HHbI X, 3aJaHHON MNJIOTHOCThIO
BepOATHOCTH f(x) =A [l —(Ax)/2] B unTepBase (0;2/A); BHe
sroro MHTepBaJa f(x)=0.

701. Pa3sbirpaTh yeTbipe BO3MOMHBIX 3HAYeHHSA HeMNpephiB-
Holi cay4yaiiHo# BeJqHYHHB X, 3aJaHHOH MJIOTHOCTBIO BepO-
ATHOCTH f(x)=1—x/2 B uHTepBase (0; 2); BHe 3TOro HH-
tepBaJsa f(x)=0.

Ykaszanue. llas onpenenenHOCTH NPHHATL CJydafiHble YHCHA:
0,35; 0,96; ©,31; 0,53.

702. Ha#tH aBHyI0o ¢OpMyJy AJs pa3birpbiIBaHHS Hemnpe-
peiBHON cJayuaiiHoH BeJqHuYHHbBl X, 3aJaHHOH MJIOTHOCTEIO
BeposiTHOCTH f(x) =(!/,)sinx B uHTepBaae (0, x); BHe 3TOro
HHTepBaJsa f(x)=0.

703. Hai#itu aBHyio ¢opmyJly Qs pasbirpbiBAaHHA He-
npepuiBHOH eayyaiiHO# BeJHYHHB X, 3aJaHHOH MJIOTHOCTBIO
BEPOATHOCTH f(x)=ce~<*/(1—e—t) B untepBase (0, b); BHe
aToro HWHTepBaJsa f(x)=0.

704. Hai#itTh MeTozoM cynepnosHUHH SIBHBIE (POPMYJIbI
AJI pasbirpblBaHHA HernpepbiBHOA €jyyaHHOH BeJqHuHHbl X,
3ajaHHON QyHKuUuWel pacnpeneneHns F (x)=1-—(1/,) (2e-2*+
+e73%) (0 < x < o0).

Pemenwne. B cooTsercTRHM ¢ mnpaBuJOM 3 RPeACTABHM 3aJaHHYIO
¢ynkuHuio B BHAE

F (x)=("/3) (1 —e=3%) + (¥/g) (1 —e=2¥).
DyHKUHH, 3aKJj04eHHbHe B CKOOKax, fABJAOTCA GyHKUHAMH pacnpelnee-
HHSl MOKAa3aTeJIbHOro 3aKOHa, NO3TOMY MOXKHO NPHHATB: Fy (x) =1 -—e—3x,
Fy(x)=1—e~%5, Cy=1,, C3=12/,.

BeenemM B paccMoTpenHe BCNOMOraTes/IbHYIO AHCKPeTHYIO caydafiHyio
BE€JIHUHRY Z ¢ 3aKoHOM pacnpeneJsieBus

Z | 2
p /3 2/3
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BriGepeM He3zaBHCHMBe cJayyafiHHe 9YHCAa ry W ry. Paamrpaem Z
no cJjayuailHOMy YHCJAY ry, AJSA 4ero no npaeuyay § 1 nocTpouMm 4acTHY-
Hble MHTepBaanl Ay—(0, 1/3) 0 Ay—(1/3, 1). Ecam r, < /3, T0 Z=1;
ecqn ry=>=1/,, 10 Z=2.

Hrak, poaMoxknoe 3HaueHHe X HaXOANT, pelas OTHOCHTENBHO X
ypasHeHHe

l—e—3%=r,, ecan r; < Y,
HJH
l—e—2x=r,, ecann ry =1/,
Peiuns 3TH ypaBHEHHA, MNOJYYHM:

x=[—In(l —ro)1/3, ecan ry < 1/3;
x=[—In(l—r,)]/2, ecan ry = 1/3.

ITpunsiB EO BHHMaHHe, 4TO cayvailHble BeJHYHHH R u 1 —R B HH-
TepnaJse (0, 1) pacnpefeseHH oJHHAKOBO, OKOHYATeJbHO uMeeM GoJiee
pocThie PoPMY LI

x=(—Inry)/3, ecan rj < 1/3,
x=(—Inrg)/2, ecau ry=1/3.

705. Haiitu MeTtomom cyneprio3HuHH siBHblE GOPMYJIBI AJ15
pasHIrpLIBaHU Sl HEMPepLIBHOH cayvaiHoil BesinunHbl X, 3a1aH-
HOil  ¢yHKkuHe#r pacnpegenenus F (x)=1-—0,25(e~?* 4
+ 3e~%) (0 < x < 00).

Ykagaunue. [Ipunare F) (x)=1—e~2%, Fy (x)=1—e~%,

706. Haiitu MeTofoM cynepmnosHuuH sBHbEe (OPMYJbI
INsl pa3birpbiBaHHs HeNnpepbiBHOH cayyaHHOH BeyiHYHHB X,
3ajaHHOH QyHKuHel pacnpegeneHus F (x) =1—(1/,) (2e~3*4
+ 3e~4%) (0 < x < 00).

Ykazanue. [Tpuuars Fj(x)=1-—e=3%, F,(x)=1—e~45,

707. Haiith ™MeToaOM cynepmno3HuuH siBHbie GOPMYJIbL
NSl paspirpbiBaHHs HeNpepeiBHO#N cayyafiHO# BesHuyHHbl X,
3afaHHOl QyHKuHel pacnpegeneHus F(x)=1—(/;) (e™*+
+ 2e~** 4 4e~3%%) (0 < x < 00).

Ykazauune. [lpuudarms Fi(x)==1—e~%, Fy(x)=1—e—2%,
F,(x)=1—e~35,

708. a) Ha#fitn MeTomoM cynepnosuuuH fABHblE GOPMYJIbI
A751 pa3birphIBAaHHS HENpepBlBHOH cayuaiiHoi BeaHYHHB X,
3aJJaHHO# MJIOTHOCThIO BepoATHOCTH [ (x)=(4/27) [14(x—1)3]
B uHtepBase (0, 3); BHe 3Toro HHTepBaJa f(x)=0.

6) Iloka3satp, uytOo MeTOx oOOGpaTHBIX (GYHKUHH Tpe6yer
pelleHHsi ypaBHEHHsi ueTBeproit creneHu (x;— 1)4+4x;—
—27r;+1)=0.

Yxaszanue Ipunate [y (x)=1%y, f2 (x)=(%/s)(x—1)*, C1="1/3,
Ca=2%/s.
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709. a) Hafitu MerogoM cyneprnosuilHH fIBHBE (POPMYJIH
A/ pasHrpLHIBaHUS HeNpephBHOH cJydaHOA BeJHWYHMHH X,
3aJlaHHO} MJIOTHOCTBIO BepOATHOCTH f (x) = (5/12)[14(x—1)*]
B uHTtepBane (0, 2); BHe sToro uHTeppana f(x)=0.

6) Ilokasatp, uTro MeToa o6GpaTHHIX (QYHKIMA Tpebyer
pelieHus ypaBHeHHs nsToit crenenn (x;—1)®+ 5x; —(12r,—

Y xazaumne [punars fy(x)="1s, fa(x)=C/s)(x—1)*, C1="/s,
Ca=1/g.

§ 4. Npubmnkennoe pasbirpbhisaimne
HOPMANbHON CNY4YaHHOW BEMMUMHLI

TpeGyercqa npuGAHKEHHO Pa3uHrpaTh HOPMaJBHYIO CJyuaiiHylO Be-
JAHYHHY.

Npapnao. Jaa mozo «mobot npubAUNCEHNO Ppa3wzpamd G03MONCHOE
SHauerue x; HOPMAAbHOR caywadnod eeaudurns X ¢ napamempamu a=0
n 0=1, #ado caoxumo 12 HeIQBUCUMBIX CAYUGGHDIX HUCEA U U3 NOAY-

SeHHOO cymmt evivecms 6: 2

x,=2r,—6=s,—6.

3ameuanne. Ecan Tpebyercs npuOAHIKEHHO Pa3Wrpats HoOp-
MaJbHYI0 CAydYafiHylo BeJHYHHY Z € MaTeMaTHUYeCKHM OXHAaHHeM a H
CPEeIHHM KBajpaTHUeCKHM OTKJOHEHHeM O, TO, PasnrpaB BO3IMOXKHO
SHagYeHHe x; NOo NPHBEJEHHOMY Bhilleé MAPAaBHAY, HAXOAAT HCKOMOE BO3-
MOXHOe 3HadYeHHe no dopmyae

z;=0x;+4-a.

710. PasurpaTth gernipe BO3MOXKHBLIX 3HAYE€HHS HOpMaJib-
HOH cayuafiHOf BeJMYHHH ¢ napamerpamu: a) a=0, o=1;
6) a=2, 0=3.

Pemenne. a) B cooTBercTBHR ¢ NpPaBHJIOM Ppa3nrpaeM BO3MOX-
HO€ 3Ha4YeHHe Xy HopMaJbHOR cayuafinoi BesHanHH X ¢ napamerpaMu
a=0 r 6=1 no ¢gopmyae

X == 2 r/—6=Sl——6.
i=1

Bu6epem u3 BTOpofi CTPOKH TabauuHN NpHJoXkeHRs 9 nepeuix 12 cay-
vafinux gmcen: 0,37; 0,54, 0,20; 0,48; 0,05; 0,64; 0,89; 0,47; 0,42;
0,96; 0,24; 0,80. CsoxuB 3TH uncaa, noayuuM S;=6,06. Hckomoe
BO3MOMHOE 3HaUeHHe X;==S;—6=6,06—6=0,06.

Ananornuuno, BHGpaB H3 TpeTnefi, ueTreproft H natoft CTpok Tab-
aans no 12 neppHXx caydafiHHIX uHceJ, MoJyuHM: S;—=4,90, S3=4,48,
S, =6,83. CaiejonatensHo, xry = 4,90 —6=-—1,10; x3=4,48 —6=—1,52;
X, ==6,83—6=0,83.

6) Hafinem 503M0oKHHE 3HaYeHHA HOPMAJbHOR CJyJafiHOf BeJHANAN Z
¢ napamerpamu a=2, 6=3 no ¢opmyse z;=ox;-}-a. IloacraBus BO3-
MOXHHe 3HaueHHA xy=0,06,a=2, 6 =3, nonyynm z; =3-0,06 +2=2,18.
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AHaJlOI‘ll'!HO HaﬂlleM OCTaJlbHbhi€ BO3MOXXHEI€ 3HAYEHHA! Zg==— 1,3,
2g=— 2,56, 24 =4,49.

711. Paspirpate nsiTb BO3MOXHBIX 3HaueHH#i HOpMaJb-
HOW cayuaiiHOi1 BeJHYHHBI ¢ Mapamerpamu: a)a=0, o=1;
6) a=10, o=2.

Y xazanne, Jas onpeneseHHOCTH BuiGpaTth no 12 nepeux aBy-
3HAYHLIX YHCEA MOCJeJHHX NHATH CTPOK TaGNHUBL NPHAOKEHHA 9 H yM-
HOXHTh KaxJloe ABYy3HauyHoe yHcJjo Ha 0,01.

712, Paspirpate nsTh BO3MOXHBIX 3HA4YeHHH HOPMaJb-
HOH cayvaliHOH BeJIMYHHBI ¢ napaMerpaMu: a) a=0, oc=1;
6) a=4, ¢=0,1.

Y kaaauwue. [Ias onpegeseHHoCcTH BHGpaTh no 12 nepemix Tpex-
3HAaYHHIX YHCEJ H3 NepBbiX NMHATH CTPOK TabJHULI NPHJOKEHHA 9 H YMHO-
MHTb Kaxkloe Tpex3HayHoe yucJso Ha 0,001,

713. Pasbirpate 50 BO3MOXHBLIX 3HaueHHHl HOpPMaJbHOM
cayvaiHoli BesnuuHbli X ¢ napamerpamu a=0, o =1 u oue-
HHTb NapaMeTphl pa3bIrpaHHOH BEJHYHHBI.

YkasaHue, [laa onpelneseHHOCTH TPH Pa3brpbiBaHHH BO3MOXK-
HOro 3HayeHHs X; Bo6paTb neppuie 12 ABY3HaYHHIX uucea {(-H CTPOKH
Ta6JaHLUbl NPHJACKEHHA 9 H YMHOXHTb KaXki0e ABy3HayHoe 9HcJo Ha 0,01.

§ 5. Pa3birpbieaHMe JABYMEPHON CNy4anHOMX BenNMUMHDbI

A. JluckperHas aBymepHas cay4yafinas seavuHHa. PasbirpoiBaHne Xuc-
KpeTHO# AByMepHOH cayualiHo# BeJHuHHbl (X, V) cBoauTcs K passir-
PBIBaHHIO e COCTaBAAIOLHX —OAHOMEPHH X JHCKPETHHX CJy4allHHX BeJH-
uug X u Y.

INycTe 3agaH 3aKkoH pacupejie/ieHHa AByMmepHOfi cayuaifinoft Besn-
yuHn (X, V). Ecam cocrapasoumne X v Y He3aBHCHMB, TO Haxo-
AAT 3aKOHEI HX pacnpefieleHHst H MO HHM pasuirpuBaloT X #Y no npa-

Buay § 1.
Ecan coctapnsiiomine 3aBHCH M B, TO HAXOAAT 3aKOH pacmnpeneJe-

HHA OJHO! H3 HHX, YCJIOBHble 3aKOHBI pacnpefiejieHHA APYrodl H 1Mo HHUM
pasurpuisaior X n Y no mpasuay § l.

714. IuckperHast JByMepHas cJyvaiiHas BeJIHYMHA
(X, Y), cocTaBasiouie KOTOpoH He3aBUCHMBI, 3ajaHa 3aKOHOM
pacnpejeJieHHA:

X

X, Xg Xy

1 0,18 | 0,30 | 0,12
s 0,12 | 0,20 | 0,08

Pasnirpars cayuaiinyio Beanuuny (X, Y).
303



Pemenue. Hafinem 3akon pacnpenesieHHs cocTasasiowed X:

p1=P (X =x,)=0,1840,12=0,30,
pa=P (X = x3) =0,30 +0,20 =0,50,
ps =P (X =x3) =0,12 40,08 =0,20.

Taxum o6pasoM, HCKOMHIl 3aKOH pacrpefeftieHHA HMEET DHA
X Xy X3 X3
p 0,30 0,50 0,20

Ananornuno HafileM 3aKOH pacnpesgesenus Y:

Y y v
p 0,60 0,40

Cocrasasiiowne X u Y paspirpelBaoT no npasuay § 1.

715. Pasnrpats nATH Nap BO3MOMHLIX 3HaueHH# ABY-
MepHoOft cayuafinoii BesuuwnHsl (X, Y), cocraBjaswtine KOTO-
pofi He3aBHCHMHI, 3Hasfl 3aKOH ee pacrnpejejieHns:

X
Y
Xy I Xg z,
172 0,20} 0,08 ; 0,12
Y3 0,30 (0,12 0,18

Y xaszanue. Jlna onpeaeleHHOCTH MPHHATH NPH pasbi puiBaine X
caygafinne uucana: 0,98; 0,52; 0,01; 0,77; 0,67, a npu paswrpmBannu
Y —uncaa 0,11; 0,80; 0,50; 0,54; 0,31.

716. JIuckpeTHas JgByMepHasi cJjyvafiHafd BenH4HHA
(X, Y) sapaHa 3aKOHOM pacHpeae/ieHHA:

X
Y
Xy xq %
Y1 0,10 0,30} 0,20
Ya 0,06 | 0,18 0,16

Pasurpats nsTh nap BO3MOXKHHX 3HaueHHR (X, Y).

Yxasaune. Halltu 3akon pacnpeaeseHus .cocrasasiomeli X
u pasurpath ee. Hafitu ycnosubie 3akonm pacnpenenenus p(y;|xy) =
P (xis yp)

p(x;)
NPpMHATL caygallibie gMcja, NpHBelleHHuble B 3anade 715.

B. Henpepuisnan asymepnas cayvafinas seamumua. Paswirpnsanue
HernpephipHoft fByMepHofi cayuafivoft seanunnu (X, Y) ceoaurcs x pa-
SHIrPHBAHHIO €€ COCTABASIOLH X — OJHOMEPHHX CAyJafiHHX pesnun X u Y.
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[lycrs 3agan 3aKkoH pacnpefieeHus apymepnoft caysqafinot senn-
unin (X, Y). Ecan cocrasasiomHe X H Y He3aBHCH Mb, TO Haxo-
AT aa:;ogu HX pacrnpeje/ieHHAi U NO HHM paswrpuBaioT X B Y nmo npa-
BHJAM .

Ecan coctapasiomue X HY 3aBHCHMBE, TO HaXOAAT 3aKOH pac-
npefesieHHA OAHOM M3 HHX, YCJOBHBHIA 33KOH pachnpefiejleHHs IpYyro#
H 110 HHM pasbrpuiBaioT X H Y no npaswaam § 3.

3ameuanue, Cocragasiomue X u Y HE3aBHCHMH, €CAH EHNOA-
uaerca Jio6oe HS ycnopHi:

1. T1NOTHOCTE COBMECTHOrO pacnpejesieHHsi paBHa [MPOH3IBEAEHAHIO
naoTioCTeR COCTABASIOUWHX.

2. OYHKUHA COBMECTHOro pacrnpeje/ieHHa PaBHAa MNPOH3IBEACHHIO
byHKunfi pacnpeneneHus COCTaBAAIOUIHX.

3. YcaoBHHEe NJAOTHOCTH pacnpefeseHHsi COCTABAAIOUIHX PpaBHH HX
6e3yc/OBHLIM NJAOTHOCTAM.

4. NnoTHOCTD COBMECTHOrO paenpefeseHHss pPaBHa UPOH3IBEACHHIO
ABYX (pyHKuufi, OfHA H3 KOTOPHX 3aBHCHT TOJbKO OT X, a Apyraf —
TOJMbLKO OT y (3apava 437). .

717. Hafitu sBHble GopMyabl /A pasHIrphHIBaHHA Hemnpe-
pbIBHO# AByMepHOH cayuafiHO# BeandHHH (X, Y), 3aganHof
MJOTHOCTbIO BeposiTHOocTH f(x, y) = (3/,) xy* B o6aacTH, orpa-
HHYeHHOA npaMbIMH x=0, y=0, x=1, y=2.

Pewenue., Cocrapnsioutie X Y He3aBHCHMRA, T3AK KaK coBme-
CTHYIO NJIOTHOCTb ‘BePOATHOCTH [ (X, y) =(3/4) xy? MOXHO NMpPEACTaBHTHL
B BHJE¢ NPOU3BECACHHA ABYX q)ymmuﬂ, OJlHA H3 KOTOPhIX 3aBHCHT TOJbKO

OT X, a Apyrasi TOJLKO OT Y.
Hafinem naoTHocTb pacnpeaesnemns cocraBasiomedl X:

2 2
o=\ Ffe 9 d=cr0x {y2ay=2x
0 0

Hrak, [ (x)=2x(0 < x < 1).
Pa3surpaem X no npasnay 2 (§ 3):

x;

2 S xdx=r;.
0

O1crona noayuuM ApHyi0 COpMYyay ANf BLIYHEJACHHT BO3MOKHBIX 3Hage-

umit X:
Xj== Vr,'.

Hafigem nsoTHocTh pacnpeaeneHus cocTapasiomed Y:
1

1
he)= {1 par=c09 § zor=cra s
0 0

Hrak, =(3/8)y* (0 < .
Taxpagu(l:‘lgaenf {’)n% rgpasugly< 22) ¢ 3):

2
(3/s) § yrdy=rp
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Orciona NONyyHM fABHYIO (GOPMYJAY IJA BHYHCJAEHHS BO3MOMHEIX

snagvennil y:
8/
vi=2V'ri

718. Hafitu ABHble ¢OpMyJH AJs pasHirpHIBaHHS ABY-
MepHOA HenpepuBHON cayuafiHOA BesHuHHbt (X, Y), 3anaH-
HOR MNJIOTHOCTBIO BEPOATHOCTH f(x, y)=4xy B o06JacTH,
orpaHHuenHofi npaAMbiMH x=0, y=0, x=1, y=1.

719. Hafith sBHbie ¢GOpMyJH AJIA pashirpblBaHHA Hempe-
puiBHOA aByMepHOfi cJayuafivoR BeauunHHsl (X, Y), ecaH
cocraBasoulas X 3ajiaHa MNJOTHOCTbIO BEPOATHOCTH f; (x) =
== x/2 B uHTepBane (0; 2); cocraBafiomwas Y paBHOMEpHO
pacnpeneneHa B uHTepBaJae(x;, x;~+3) ¢ naoTHOCTHIO f,(y)=1/3,
rae x;— paspirpaHHOe BO3MOXHOe 3HaueHHe X

. Pemensne. Pasnrpaem cocrasasiomyio X no npasuay 2 (§ 3):
*t

§ (x/2) dx=r;.

Orciona noayunm fisHyio GoOpMydy AiA BHYHCJAEHHA BO3MOXHHX 3Ha-

geHnft X: _
x,-=2 V""- (‘)

Haiinem ycaoshyio q)ylnxumo pacnpejeseHHs cocrasasiouest YV,
YYHTHIBAs, 4TO BeJHYHHA pacnpeneseHa pasROMEpDHO B HHTepBane
(x40 x1--3). . ,

HUcnonbvayem npasuao 1 (§ 3): (y;—x;)/3=r;, rae ry—ciyuaiinoe
4HCAO.

Pcuimn sTo ypaBHeHne OTHOCHTENLHO y;, MOJNY4YHM SIBHYIO (OPMYyJay
AJISl BLIYHCJCHWA BO3MOMHLIX 3HaYeHHN y:

yi=3ri+xi,
rxe x; HaxoaaT no dopmyse (=).

720. Hahtn siBHble GOpPMYJIH A/ Pa3HIpHIBaHHSA Helpe-
pHiBHOW ABymepHofi cayuyafiHod BesunuuHu (X, Y), ecau co-
craBasioulan X 3ajaHa NJIOTHOCTBIO BEPOATHOCTH [, (x)=(2x)/9
B HHTepBaae (0, 3); cocraBasiomas Y paBHOMEpPHO pacmpe-
JeneHa B uHTepBaJe (x; —2, x;+2) c naoTHocThIO f, (y) = 1/4,
rRe x;— pa3bIlPaHHOE BO3MOXHOE 3HaueHHe X.

721. Hafth sBHbe (GopMYyJiH A1 pa3brpHBaHHA Henpe-
pboiBHO#A JByMmepHol caydafiHoli BenHaunu (X, Y), 3anaHHoM
NJIOTHOCTbIO BEpPOATHOCTH f(x, y)=6y B obnacTH, OorpaHH-
YeHHOA npaMbHMH y=0, y=x, x=1.

Pewenne HafizgeM nacTHOCTS BepOATHOCTH coctasasioutel X:
P 4 x
=\ 9 dy=6§ydy=3x' ©<x<1)
0



Pasnirpae X mo npasuay 2 (§ 3):
ol

2 =7
3§x dx=r;

Orciona nosyauM siBHy10 ¢opMyay IJA BHYHCAEHHS BOSMOXHHX

3HauenH# X: .
w=Vre (+)
Hafinem yc/I0BHYIO MJIOTHOCTL BEPOSITHOCTH cocTaBasiotefr V3
Yy | X)=F(x, y)/}i(x)=(6y)/(3x%)=(2y)/x".

Pasnrpaem Y no npasuay 2 (§ 3):

L

(2/x%) S ydy=r;.
0

Orciona noayaum aBHY1I0 GOPMYJNy AAA BHYHCJIEHHS BO3MOXHHX 3Ha-
yennh Y:

Yr=xq Ty
rie x; Haxoaar no dopmyae ().

722, Hafith siBHBle GOpMYJIBI 1215 pa3birpbiBaHHs Hempe-
pHIBHOM IABYMEpHO# cJyualiHO# BesnuHHH (X, Y), 3anaHHOfA
NJIOTHOCTbIO BepoOATHOCTH f(x, y)=3y B o6GJacTH, OrpaHH-
yeHHON npaMbiMH x=0, y=x, y=1.

Ykasaune. Hailith cHauana NJOTHOCTb BEPOATHOCTH COCTaB-

asoitei Y u pasnrpats Y; HafiTH ycJOBHYIO MAOTHOCTb pacnpeaeseHHs
cocrasasioulefi X- v pasurpars X.

723. Haiith ABHbe ¢oOpMYJHI I pasbirpPHIBAHKS Helnpe-
PHBHO ABYMEpHO# cJaydaitHOH BeauunHnl (X, Y), 3aaaHHO#
NJOTHOCTHIO BEPOSITHOCTH f[(x, y)=4x B o6JacTH, OrpaHu-
YeHHOH J¥rHHsMH y=x?, y=0, x=1.

§ 6. Ouenxa HapgeHOCTH NPOCTEHIIMX CHMCTEM
merogom Monte-Kapno

724. CucteMa COCTOMT M3 JBYX OG6JIOKOB, COEAHHEHHBIX
nocjexoBaTesqbHO. CHcTeMa OTKasbliBaeT NPH OTKase XOTH
6ul onHoro GJsioka. IlepBbii 6GJIOK COAEPIKHT ABa 3JIeMEHTA:
A, B (oHH coeanHeHH NapaJJiesIbHO) H OTKa3biBaeT MpH
ONHOBPEMEHHOM OTKa3e 000OHX 3JeMeHTOB. Bropofi 6Ji0K co-
JEPXKHT OJNHH 3jJeMeHT C M OTKa3biBaeT NPH OTKase 3TOro
ssemeHTa. a) Haftu meromom MonTte-KapJo oueHky P* Ha-
AEKHOCTH (BEpOATHOCTH 6e30TKa3HON pabGoTh) CHCTEMDbI, 3HANA
BEpPOSITHOCTH 6e30TKa3Hofi paGoTn 3jeMeHToB: P (A)=0,8,
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P(B)=0,85 P(C)=0,6; 6) nafitu abco/qioTHYI0O TOrpeuw-
HOCTb | P — P*|, rie P —HaleXHOCTb CHCTEMLI, BLIYHCJIEHHAA
aHaguTH4YeckH. IlpoussectH 50 HcnnTaHHi.

Pemenyne a) BubGepeu #3 1a6anun npuioxenHuss 9 Tpu cayuqaft-
Hux uucaa: 0,10, 0,09 n 0,73; no npasuay *» (ecan caysahiHoe 4HCIO
MeHble BEPOATHOCTH COOBTHA, TO COOHTHe HACTYMHJO; €CJaH cayuvailHoe
YHCAO0 GOJNblue HAM PABHO BEPOSATHOCTH COGHITHSA, TO COOBITHE He HacTy-
nuao) pasnrpaem cobutua A, B, C, cocroaumue B GesorkaszHoh paGore
COOTBeTCTBeHHO 9aemeHToB A, B, C. PeayabratH Hcnutanus Gynem
3aMHCHBATL B pacueTHyio Taba. 57.

INocxoavky P (A)=0,8 u 0,10 < 0,8, To cobuiTHe A HacTynuJao,
T. €. 3eMeHT A B 9TOM HCNHTaHHH paboraer GesorxasHo. Tak kax
P (B)=0,85 u 0,09 < 0,85, To co6uiTHe B HacTynHao, T. €. SaeMeHT B
paboraer 6e3oTKa3HO.

Taxum oBpasom, o6a sinemeHTa neproro 6joxa paGoTaloT; c.aefopa-
TesbHO, paGoraer ¥ cam nepsmfi 6nox. B cooTBercTBylOWHX KAeTkax
Taba. 57 craBHM 3HaK nJIoC.

Ta6auua 57

H Cayvafiune uncaa, MO- 3axnwouerne o pabore
wen :::Euu Baox ACNHPYIOULIHE SACMEHTH] SAEMEHTOD A
A B C A B c

1 Iepewii | 0,10 | 0,09 4+ 1+ + —_—
Bropo# 0,73 — ] =

2 INepsuit | 0,25 | 0,33 + | + +
Bropoti 0,76 — ] — -

3 Mepuwit | 0,52 | 0,01 + | + + +
Bropoit 0,3 + +

4 IMepewii | 0,86 1 0,34 | — 1+ +
Bropoit 0,67 — -

Tax rak P(C)=0,6 nu 0,73 > 0,6, 170 coburne C He HacTynmJo,
T. €. 3aeMeHT € mnonydaeT OTKa3; APYrHMH CJOBaMH, BTOpofi 6JIoK, a
3HAYHT M BCH CHCTEMa, MOJYHaioT oTKa3. B cooTpercTBylomiux Kjerkax
Taba. 57 crasuM 3HAK MHHYC.

AHaNOTHYHO Pa3’HrpHIBAIOTCA H OCTajbHbhie HCNHTaHMA. B Tta6a. 57
TpHBelleHH Pe3yJbTATH UeTHPeX HCNHTaHH.

Iponssens 50 HcnmTaHMA, NOAyuHM, uTO B 28 #3 HHX CHCTeMa
paGorana 6e3orkasyo. B KauecTne outeHKH HCKOMOR HafieXHoCTH P npn.
MeM OTHOCHTeabHYlo 4acToTy P*=28/50=0,56.

308



6) Hafizem nanexHocTh cucTemMn P aHajauTHUecKH. BepodaTHOCTA
Ge30TKa3Hol paGoThl NEPEOro M BTOPOro GJIOKOB COOTBETCTREHHO PABHH!

Py=1—P (A)-P(B)=1—0,2.0,15=0,97, P3=P (C)=0,6.
BepoaTHocTs 6e30TKa3Hoil paGoTil CHCTEMHB
P=P,.P;=0,97-0,6 =0,582.

Hckomas a6conoTHas norpewHocTs |P—P*|=0,582—0,56=0,022.

725. CucremMa COCTOHT H3 AByX OJIOKOB, COeIHHEHHbIX
noc.enoBatenbHO. [lepBhifi 6JI0K COREPXKUT TPH 3JEeMEHTa:
A, B, C, a Bropo# — aBa 3JjemeHTa: D, E. DieMeHTbl Kax-
noro 6J0Ka coelHHeHbl NapaJieabHo. a) Haiitu merosom
MonTe-KapJio oueHKy P* HalaeXHOCTH CHCTEMbl, 3Has BeposT-
HocTH  Ge3oTKasHoM  paborbl  saementoB: P (A)=0,8,
P(B)=0,9, P(C)=0,85, P(D)=0,7, P(E)=0,6; 6) naiitu
a20bCco/IOTHYI0 morpemwHocTb |P—P*|, rae P—HaneXHOCTb
CHCTEMBI, BbiYHCJIEHHas aHaauTHueckH. [lpoussectu 20 Hc-
NbITaHH#.

Yxasaunne. Ins enpenesennocTH 6paTh cJayuaiiHuble uHcia H3
Tabauusl NpHJaOKeHHs 9, HauuHas C wecTOH CTPOKH CBEPXY.

726. CucreMa COCTOMT M3 TpeX OJIOKOB, COeAHHEHHBIX
nocJyeaoBaTtesbHo. [lepBuifi 60K conepXKHT ABa 3J1€MeHTa:
A, B, Bropoii—Tpu 3nemeHta: C, D, E, Tpernii—ojuH
3neMeHT F. D/ieMeHTbl NEPBOro U BTOPOro 6/10KOB cOelHeHb
napaJjnesabHo. a) Hailtu meronom Monte-Kapso ouenky P*
HaJeXXHOCTH CHCTEMbI, 3Hasl BepOATHOETH 6e30TKa3HOH paboTh
3JIeMeHTOB: P(A)——08 P(B)—-OQ P (C)=0,7; P (D)=0,75;
P(E)=0,8; P(F)=

6) HallTH aGco.mo'rHylo norpewHdocts |P—P*, rpe P —
HaJeXHOCTb CHCTEeMbl, BLIYHCJEHHAR aHaJuTHYecKH. [Ipou3-
BecTH 30 HCHBITaHHH.

Ykaszaune. Jlaa onpegenedHocTH GpaTh cJyuwafiible 4HCJAA H3
Ta6AHLUL NPHAOKEHHA 9, HauHHAA C NepBOH CTPOKH CBepXy.

727. YcTpONCTBO COCTOHT M3 IBYX Y3JI0B, COeAMHEHHHIX
nocJjefoBaTenbHO. [lepBhlif y3en comepXHT ABa 3J/€MeHTa:
A, B, kotopble coejHHEeHbl napaJaenbHo. Bropoii ysea eo-
nepXHT oauH sjemeHT C. Bpemsa Ge3oTkasHo#t pa6oThbl 3Je-
MEHTOB paclipefeJ/ieHo No NoKa3aTeJNbHOMY 3aKOHY C lilapa-
MeTpaMH, CooTBeTeTBeHHO paBHbiMH 0,04; 0,05; 0,10. Haifitu
metonom Monre-KapJsio: a) ouenky P* BeposirHOCTH 6e30T-
Ka3Hol paboTbi yCTpPOHCTBa 3a BpeMs IauTeabHOCTbiO 10 u;
6) cpeaHee BpeMs 6e30TKa3HOK paGoTbl ycTpoficTBa. Ilpous-
Bectd 50 ucnbiTanni.
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Pemenne a)Pasurpaen spems (p 9) 6e3oTKasHoR paGoTnl ane-
MeHTOB 1m0 (opmysanm:
tg=—(1/0,04) Inry=25(—Inry),
lB='—'(]/0,05) In r,=20(-- In fg),
te=—(1/0,10)Inr3=10(— In ry),
TA® ry, ry, rs—caydafinnie gncaa. Hanpumep, ans nepBoro HCNHraHus
BO3bMeM H3 TaGJAHUM NPHIOKEHHR 9 TPH caydaiivuix uucaa: 0, 10, 0,09,
0,73 n no HHM pasnirpaeM BpeMs Ge30TKa3HOf PpaGOTH SIECMEHTOB:
t 4=25(—In0,10)=25.2,30 =57,50,
tp=20 (—In 0,09) =20-2,41 —=48,20,
tc=10(—1In0,73)=10.0,32=3,2.

Anementt A, B nepporo yana coefHHeHH NapaJJesbHO, NO3TOMY
B ero pa6oThl AOCTAaTOYHO, 4TOGH pa6oTan XOTH OH OAHH SJIEMEHT.
CaefoBalenbHo, B nNepBoM HCNLTaHHM nepsuit ysea Oyxer paGoTarb
max (57,50; 48,20)=57,50 y.

Tlepefi M BTOPOR yan COEAMHEHW TNOCAENOBATEABHO, NOITOMY
ycrpofictso paGoraer, ecan 06a yana paGotalor opHospemenno. Caeno-
;g)easg’(; B MepBoM HCHWTAHHH ycTpofictBo Oyner paGorats min (57,50;

=3,2 4.

CoctaBuM pacuerHyo Taba. 58,

Ta6anua 58
Hom Caywafinse wnCAa, wo- Bpemns Gesorxasnofi paGoTm
lcm:r';- Aeaupywiuine snement seMenTOB y3aos ycrpoficTsa
uns
A | B l [o4 A B [o4 nepuoroln-mporo
1 |o,10]0,00] 0,73 |57,50}48,20| 3,2]| 57,50 3,2 3,2
2 0,251 0,33} 0,76 |34,75]22, 2,7| 34,75 2,7 2,7
3 0,52 | 0,01 } 0,35 {16,25]92,00{ 10,5] 92,00 | 10,6 10,5
4 0,8 | 0,34 |} 0,67 | 3,75|21,60{ 4,0] 21,60 4,0 4,0

B Tan. 58 npHBeaeHH Pe3yALTATH TOALKO NeTHpeX HCNHTaHMA.
Ecan nponssectn 50 ucnurtanufi, To okaxercs, 410 B I8 HCHHTaHHAX
ycrpofictso paGorano 10 u (n Goxee).

Hexomas ouenxa nagexuocts ycrpofictsa (BepoATHoCTH ero Ges-
OTKa3HOR paGoTs 33 Bpems aauresabuoctsio 10 w) P*=18/50=0,36.

Iias cpasHennsa NpHBeneM aHANWTH4YecKoe peumenne. BepoaTmocTh
Ge30Txasnofi paGoTH 3/1eMEHTOB:

RA (10)=e'°'“"° =e—0.4 =0,67,
RB (10) =e—...l-lo — e-—..l =0,61,
Rc (10)==e~0-10°10 — =1 —0,37.

BepoaTHOCTs 6e30TKa3HOf paGoTH NEPBOro y3Jia 33 BpeMsl JJTHTENb-

Hoctoio 10 49
Py=1—(1—0,67) (1 —0,61)=0,87.

Bepoatnocts Gez0Tkasnofi paGotml ycTpoficTBa 32 BpeMA AAHTE/b-
nocreio 10 9

P =P,-R¢(10)=0,87-0,37 =0,32.
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AGconorsas norpewHnocts | P—P*|=]0,32—0,36 |=0,04.
6) Haiinem cpefHee BpeMs Ge3oTKa3noit paGoTel ycTpo#cTsa, yuH-
ThiBasi, uTo B 50 MCHHTaHHAX OHO pa6orajso Ge3oTKa3HO Bcero 450 u:

*=450/50=9.
Jna cpaBHeHHs TIipuBeAeM anaJuTHUYecKoe pewenne. Cpeanee BpeMs
paGoThHl 3/1€MEeHTOB: ?A =1/0,04 =25, 73 =1/0,05= 20, 7(; =_l /0,10 =10.
CpenHee Bpems paGOTH yajoB: 7;==max (25, 20)=25, f3=10.
Cpennee BpeMmsi paGornl yctpoiicrsa: 7=min (25, 10)=10.
AG6coniothas norpewHocts | {—*|=10—9=1,

728. YcTpo#CTBO COCTOMT M3 TpeX Y3JI0B, COeJHHEHHHIX
nocjenoBaTesibHO. [lepBblfi y3e CONepKHT 1Ba 3J/€MEHTa:
A, B, KoTopble COefHHEeHbl NapaJiesqibHO. Btopoi#t ysen co-
AEPKHT OAuH 3jemeHT C, TpeTHil ysen-—oauH 3JeMeHT D.
Bpems Ge3oTka3Ho# paboTbl 3JIeMEHTOB (B 4) paclpene/ieHO
10 NOKa3aTesbHOMY 3aKOHY C [lapaMeTpaMH, COOTBETCTBEHHO
paBubiMu  0,02; 0,05; 0,08; 0,01. Hadtu metonom MonrTe-
Kapsio: a) ouenky P* BeposTHOCTH 6e30TKa3HOH paGoThi
yCTpOiicTBa 3a BpeMs AJIHTeJIbHOCTbIO 6 u; 6) cpelHee BpeMs
6e30TKa3HOi1 pa6oThl ycTpoiicTBa. [Tponssectd 50 ucnbiTanu#.

Ykaszaune. llna onpenencHHoCcTH 6paTh CJyudailHble YHCJIA H3
TaGaHUb OpHJAOKEHHA 9, HauuHasA ¢ NepPBOH 'CTPOKH CBEpXY.

729. YcTpoHCTBO COCTOHT M3 JABYX Y3J/I0B, COeJHHEHHHIX
nocJiefoBatenibHO. [lepBuifi y3es1 COZepXXHMT TpH 3JieMeHTa:
A, B, C, a Bropoii— 1Ba 3jemeHTa: D, E. DnemeHTH KaX-
IOro y3Ja cOeJHHEeHbl NapaJJenbHo. Bpemsi 6Ge3oTKa3HOH
pa6oThl 3JleMEHTOB paclpejiesieHO N0 NOKasaTe/bHOMY 3aKOHY
¢ mapameTpamH, coorBeTcTBeHHO paBHbiMu 0,01; 0,02; 0,04;
0,01; 0,05. Haiitu metonom Monre-Kapso: a) oueHky P*
BepOSITHOCTH 6e30TKa3HOH paboTbl yCTPOHCTBa 3a BpeMs
aquTenbHocThio 60 u; 6) cpesHee Bpemst 6e30TKa3HOH paGoOTh
ycrpoiictBa. IlpousBectn 50 HcnbITaHHE.

Ykasanue Jaa onperesieHHOCTH OpaTh cayuailHble 4ucia H3
Ta6auLbl NpHJIOKEeHHA 9, HauMHaA ¢ NepBOfl CTPOKH CBEpPXY.

§ 7. Pacuer cmcrem maccosoro obcnywusaHns
€ oTKazamum metrogom MoHrte-Hapno

730. B TpexKaHaJbHYIO CHCTEMY MacCCOBOTO OGCJYXKHBa-
HHSl C OTKa3aMH [IOCTYNaeT IMYyacCOHOBCKHH [IOTOK 3asiBOK.
Bpemsa Mexay nOCTYNJEHHSIMM JABYX NOCJeN0BaTeJbHBIX
3asiBOK pachnpejiesIeHO 10 ToKa3aTe/IbHOMY 3aKOHY f (T) = Se~**,
JnTeNbHOCTL O6CaYKHBAHH A KaX Ao 3aABKH paBHA 0,5 MHH.
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Haiith merozom MonTte-Kapao MateMaTHUecKoe OXHAAHHE a
4yHcaa O6GCJIy>KEHHBIX 3as1BOK 3a Bpema 7 =4 MHH.

Pemenne. [lycrb Ty=0—MOMEHT NOCTYNJEHHS NepBOfi 3asBKIl.
3asiBKa NOCTYNHT B NMepBBfl KaHal M G6yldeT MM ofcayxeHa. MomeHT
OKOHYaHHA O0GcAyXKHBaHHs nepeodt 3asvkn T,-40,5=0-4-0,5=0,5.
B cueTuHMK O6C/yKEHHBLIX 3afiBOK 3alHUCHIBAEM €IHHHLY.

MoMeHTH NOCTyNJ/IEHHs MOCJAEAYIOUHX 3afiBOK HaiiieM no dopmyJie

Ti=Ti—l+Tl'v

rAe T;— RJHTENBHOCTb BPEMEHH MEXAY /ABYMf MOC/AeA0BAaTeNbHBIMH 3a-
fIBKaMH ¢ HoMepamnu i—1 Hu i.
Bo3moxHbie 3HaueHHs T; pasuirphizaem no ¢opmy.e

Ti=— /A Inr;=(1/A)(— Inr)).

YunTeBas, uto, No ycJaoBuio, A =5, noayuum 1;=0,2(— Inr;).

Cayuaiinble uncaa r; 6epeM H3 Ta6JHLUBI NPHJIOKEeHHA 9, HauHHas
C TepBOA CTPOKH cBepxy. Ilnsi HaxoxielHs BpeMEHH MeXKAYy TOCTyIje-
HHSIMH Nepsofi H BTOPOH 3aABOK 803bMeM cJayuaiinoe uucao r=0,10.
Toraa v3=0,2-(— In 0,10)=0,2-.2,30 =0,460. [lepsas 3afBKa NOCTYMHJa
B MomeHT T,=10. CnepoBare/bH0, BTOpas 3asiBKa MNOCTYNMHT B MOMeEHT
Ta=T,+0,460=0-+ 0,460 =0,460. B 3TOT MOMeHT TiepBHlii KaHaJ elle
3aHAT O6C.ayXHBalHHeM mepsoil 3asiBKH, MO3TOMY BTOpas 3asiBKa MoOCTy-
TIHT BO BTOPOH KaHas H 6yaeT HM ob6cay)eHa. MoMeHT okoHYaHHA o€cay-
JKuBaHHA BTopoii sasBKkH Ty 0,5=0,460-+ 0,5=0,560. B cueTuHkK
ofcayXKeHUblX 3as1BOK AoGaBJisieM eRHHHLY.

Ilo ouepesHomy cayuaiinomy umcay r=0,09 pasnirpaem BpeMs T,
MeXJy NOCTYNJICHHSIMH BTOpOH H TpeTbeidl 3asBOK:

13=0,2(— 1n0,09)=0,2-2,41 =0,482.

Bropaa sasBka noctynusaa B MoMeHT T,=0,460. [TosTomy TperTbs
3asiBKa MNOCTYNUT B MoMeHT T3=T,-}0,482=0,460-0,482=0,942.
B 5ToT MOMeHT nepBHIfi KaHaa y)Ke CBOGOJEH H TPeTbs 3asiBKa MOCTYNHT
B nepBblii KaHaJ. MOMEHT OKOHYAaHHA OGCJNYXKHMBAHHA TpeTbell 3afABKH
T34-0,5=0,942-4-0,5=1,442. B cueTunk 06CAyKEHHHX 3afiBOK AoGan-
AsieM eHHHILLY.

JlanbHeinuui pacuyeT TPOH3BOAAT aHaJOrHYHO (TabGa. 59), npHuem
ec/n B MOMEHT MOCTYNJ/IEHHUA 3asiBKH BCe KaHaJbl 3aHATH (MOMEHT No-
CTYNJIEHHA 3asiIBKH MeHblle KaXXAOro H3 MOMEHTOB OKOHYaHHs o06Ccay-
)KHBaHHA), TO B CYETYHK OTKa30B A0OABJSAIOT €IHHHILY.

3ameTuMm, uto obcaykupBaHHe 20-fi 3asiBKH 3aKOHUHTC B MOMCHT
4,148 > 4, nosroMy 3Ta 3anBKa MOJY4HaeT OTKas.

HMcnuitaHne npekpamwaloT (B Ta6aHle 3anHCHEAIOT «CTOM»), €CAH
MOMEHT MOCTyNJeHHUsA 3aasku T > 4.

N3 tad6a. 59 nmaxogum, uto 3a 4 MuH Bcero noctymnuao 20 3aseok;
obcayxeno x; =12 3asnBok.

BuinosHMD aHajsorWuHo ellle NATH MCOLITAHHA, TOJYUHM: Xg= 15,
x3=14, x,=12, x;, =13, x¢=15.

B KauecTBe OLEHKH HCKOMOI'O MAaTeMaTHYeCKOro OXXHIAHHA 4 uHcia
0o6CNYKEHHBIX 3asiBOK MPHMEM BHIGOPOYHY!O CPEeRHIOI

a*=x=(2.124 134144 2-15)/6 = 13,5.
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Ta6aunwua 59

Bpems MousenT
MEeXAYy T,-+0,5
. ByM#
Ho- |Sah| ., |mocnenons.| Mowew | S3Ciiona. Cuern
smep | moe | —I07; | TEALHERIMA | o" ° nkn] HEA sasBKM .
sass- | 4u- SasABKaMu T,= KaHanoM
ku | eno Ti= =T ¢ .
i r; =02 r)|=Fi-1*%; obcay-  |or-
1 2 3 KeHHbX [Ka-
sasBoK | sos
1 0 0,500 1
2 0,10} 2,30} 0,460 0,460 0,960 1
3 (0,09] 2,41 0,482 0,942 |1,442 1
4 10,73] 0,32 | 0,064 1,006 1,506 1
510,25 1,39} 0,278 1,284 1,784 1
6 10,33] 1,11 0,222 1,606 |2,006 1
7 0,76} 0,27 | 0,054 1,560 2,060 1
8 0,521 0,65 | 0,130 1,690 1
9 |0,01} 4,60 ] 0,920 2,610 13,110 1
10 {0,35{ 1,05{ 0,210 2,820 3,320 1
11 10,86] 0,15 0,030 2,850 3,350 1
12 0,34} 1,08 | 0,216 3,066 1
13 0,67 0,40 | 0,080 3,146 [3,646 1
14 |0,35} 1,05 | 0,210 3,356 3,856 1
15 |0,48| 0,73 | 0,146 3,502 4,002 1
16 10,76] 0,27 | 0,054 3,556 1
17 10,80] 0,22 | 0,044 3,600 1
18 10,95]| 0,05 | 0,010 3,610 1
19 }0,90100,10 | 0,020 3,630 1
20 10,911 0,09 0,018 3,648 [4,148 1
21 0,17 1,77 | 0,354 4,002
(Cron)
Hro-| x, =12 |8
ro

731. B TpexKaHaJbHYIO CHCTEMY MacCOBOTO OGCJYXHBa-
HHSl C OTKa3aMH I[IOCTYyMaeT IYaCCOHOBCKHi IMOTOK 3asiBOK.
Bpemsi Mexnay nocTynJieHUsIMH ABYX MOCJeNOBaTeJbHBIX 3a-
AIBOK pachnpenesieHo No noka3aTeJbHOMY 3aKOHY f (T) = 4e~4*%,
JautenpHocTb OOC/YXXHBaHUA Ka)KAOH 3asiBKH paBHa | MuH.
Haiitu Metonom MonTte-Kapso MaremaTHyecKoe oOxujgaHHe
a uHcsla oOcJyXeHHhIX 3asBOK 32 BpeMs T =5 MHH.

Y Kasauue. [Npounssecrn wects HenbiTaHui. [as onpeneaeHHOCTH
6paTb cayuaiiHble YHCJa U3 TaGJHUB NPUJIOKEHHS 9 ¢ AByMs 3HaKaMH
nocJsie 3ansToli, HaYHMHaR c nepsoii CTPOKH CBepXy.

732. B onHOKaHa/NbHYIO CHCTEMY MaccoBOro O06CJyXH-
BaHHs C OTKa3aMH MOCTYMAaeT NyacCOHOBCKHH MMOTOK 3asiBOK.
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BpeMs Mexay MOMEHTAaMHW MNOCTYIJIEHHS IOBYX MOCJenoBa-
TeNIbHBIX 3afIBOK paclpejesieH0 A0 3akKoHy f(t) =0,8e-%*T,
BpeMsi OGCJIY:KHBaHHsl 3asIBOK CJy4yailHOe M pacrpesnesieHO
no 3akouy f,(f)=1,5e~-%. Haiitu MerogoM Monre-KapJao
3a Bpema T =30MHH: a) cpeaHee UYHCJO O6GCJYXEHHbIX
3aABOK; 6) cpenHee BpeMsi OOGCJIY)KHBAHHSI OAHOH 3asiBKH;
B) BepPOATHOCTh OGCJIYKHBaHHS; T) BEpPOSATHOCTb OTKa3a.
IlponsBecTH mecTs ucHbITaHHH.

Pewenue Bpems mexay MOMeHTaMH NOCTYNJAEHHS NBYX nocJe-

ROBaTe/IbHHX 3aNBOK pacnpeleseHo no 3akony f (1) =0,8¢"%%%, nostomy
3HaueHHA T; pa3brpaeM No GopMyJe

T;=—(1/0,8) Inr;=1,25 (— In ry).

Cayuaiiible uucaa r; OepeM M3 TaGaHUBI TPHJAOKEHHA 9, HayHHas
C MepBOA CTPOKH CHH3Y.
BpeMss ofcayxuBaHHA 3asBOK pacnpejeseHO mo 3aKouy f, (f) =

=1,5e7"%, NO3TOMY 3HaueHHs {; pasmrpaem no ¢opmyJse
ti=—(1/1,8) In R;=0,67 (— In R);).

Cayuafinsle uyncna R; GepeM M3 TOif )Ke TaGAHIKW, HauHHas C nepBOWH
CTPOKH CBepXy.

[Tyctb T;=0—MOMEHT nocTyNaeHUs nepBoil 3asBKH. [lo cayuafi-
HOMY uHcay R,=0,10 pasnrpaeM AJHTEJLHOCTb BPeMEHH O6GCJ Y KHBaH HH
nepBOH 3aABKH (B MHH):

¢, =0,67 (— In0,10) =0,67-2,30 = 1,54.

MomeHT oKon4aHHA 0GCJAYXHBaHHA nepBofi 3asaBKU T,=1,54 =
= 0-}- 1,54 =1,54. B cueTuHK 06CVKEeHHHX 3a5iBOK 3aMMHCHBAEM €XHHHILY.

INo cayuaiiHoMy uHcay r,=0,69 pasnirpaem BpeMs (B MHH) MEXAy
MOMEHTaMH NOCTYMJIEHHS NepBOfi W BTOPOil 3asBOK *):

13 =1,25 (— In 0,69) =1,25-0,37 =0,46.

[MepBas 3aseka mnoctynuaa s MomedT T,=0. CnefoBaTesbHO, BTO-
pasi 3afBKa NOCTYNHT B MoMeHT T,=7,-}0,46 =04 0,46 =0,46.

B 3TOT MOMEHT KaHaJ 3aHAT OOCJYXXHBAaHHEM MNepPBOi 3asiBKH
(0,46 < 1,54), mnostoMy BTOpas 3afBKa NOJYYHT oOTKa3d. B cuerumk
OTKa30B 3aMHChIBaEM €RHHHILY.

[To ouepenHoMy cayuaiinoMy uHcay r3=0,07 paabirpaeMm BpeMms
MEXJy MOMEHTaMH NOCTyNJIEHHSI BTOPOfi M TpeTbefl 3asfiBOK:

T3=1,25 (— In0,07) = 1,25 .2,66 = 3,32.

Bropast sasBKa mocTynujia B MOMeHT T,=0,46. CneloBaTe/bHO, TpeTbs
3afiBKa NOCTYNHT B MOMeHT T3=Ty-+3,32=0,4643,32=3,78. B stor
MOMEHT KaHaJa Yyxe cBoGomeH (3,78 > 1,54), mostomy OH OGCAYKHT
TPeTblo 3aABKY. B cueTunk o6CJAYyXKeHHHX 33aABOK ROGaBJSieM eNHHHILY.

JlanbHeiiwnii pacuer siceH U3 Ta6a. 60 u 61. McnutanHe 3akaHum-
BAIOT, KOrZa MOMEHT nocTynJjeHus 3aaBkH T ;== 30. HanpuMep, B nepsom
HCNBITAHHH, KaK BHAHO W3 Ta6a. 60, 23-1 3asgBKa MOCTYMHJIa B MOMEHT

*) Y nepsoro cJayyafiHOro 4YHcCJa HaMepPeHHO NOCTaBJIEH HHAEHC 2,
9TOGEl He BHOCHTb PacXoXAEHHH ¢ o603HaueHHsAMH Taba. 60.
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T93=31,35 > 30, nosToMy sTy 3asBKy HckJiouaem («Ctom») B mepsoe
HCIIHITAHHEC 3aKaHYHBaeM.
AHanornuso NPOH3BOAAT H OCTaJibHble HCNLITAHHA.

Ta6auna 60

Homep Cayuaitnoe Bpems Mexay MomeHT
S8 ABKH YHCJIO ABYMSI nochae- nocTynjaenys
{ r; “nr AOBATENbHbIMH 33 ABKH
i 3aABKAMH Ti;=T; _,+%;
T =
=l,25(‘—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 0,89 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 1,31 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 (Cton)

AHanOrHYHO NPOM3BOAAT H OCTaJbHBlE HCNLITaHHd. B Ta6a. 62
nNpHBeJeHH Pe3yJbTaThl L1eCTH HCNLITaHHIl, BKJKOYas nepaoe.
Hcnonways taba. 62, HaiiieM HCKOMbie BEJHUHHH: a) cpelHee YHCJO

obcayKeHHHX 3a 30 MHH 3asiBOK Nogeg = 93/6 = 15,5,

067) cpeaHee BpeMa OfCJYKHBAHHS ONHON 3asBKH fogcy==4,49/6 =
= 0,748,

B) BePOATHOCTE OGCAYXHBaHHA Pygcy=3,974/6 =0,662,

r) BeposATHOCTL OTKa3a Pgp =1—Po6c54=1—0,662=0,338,

Takum o6pasoM, npumepHo 669 saaBokK G6YAyT O6GCNYXKEHH, a 34%
MoJyyaT OTKas.

733. B oaHOKaHaJbHYIO CHCTEMY MacCCOBOro o6CJyXHBa-
HHA C OTKa3aMH I[OCTYNaeT NYacCOHOBCKHH IIOTOK 3asiBOK.
BpeMss MeXAay MOMeHTaMHM NOCTYNJIEHHA JBYX IOCJefoBa-
TeJIbHHIX 3afiIBOK pacrnpenejieHo no 3akoHy [ (t) =0,5e~*s*,
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Ta6anua Gl

Howep Cny- |-In R { HdanrensHocts :
SaABKH |uafiHoe 06€yKHBAHH 5t MoMeNT Cuerunk
4 YHCcH10 SasiBKH
=0,67(—lnR1) nocryn-{Havana [OKoHYa-| o6cay- JoTKa3on
neHHA jo6cay- HHA XKEeH-
345IBKH | HBa- [0Gcay - HBIX
HHA AtHBa- {327 BOK
HHA
1 0,10 § 2,30 1,54 0 0 1,54 1
2 0,46 i
3 0,09 | 2,41 1,61 3,78} 3,781 5,39 i
4 4,67 |
5 0,73 ] 0,32 0,21 5,78] 5,781 5,99 1
6 0,25 | 1,39 0,93 6,99] 6,99} 7,92 1
7 7,17 |
8 7,75 1
9 0,33 1,11 0,74 8,05| 8,05| 8,79 1
10 0,76 | 0,27 0,18 10,13} 10,13}10,3t 1
11 0,521 0,65 0,44 10,47 110,47 10,91 i
12 0,01 | 4,60 3,08 £1,78111,78]114,86 1
13 12,46 |
14 13,61 1
15 14,63 1
16 0,35} 1,05 0,70 20,38120,38121,08 |
17 0,8 | 0,15 0,10 23,26123,26123,36 1
18 0,34 1,08 0,72 24,10124,10 24,82 |
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 }29,02129,72 1
22 0,48 | 0,73 0,49 29,93 { 30,42 1
=z 11,71 13 9

BpeMs OGCNYKHBAHHA CJAydaiiHOe W pacnpegeseHo M0 3aKOHY
fi (t) =2e-%. Hai#ith Merogom MonTe-Kapao 3a Bpems
T =20MuH: a) cpelaHee YHEJO O6C/IyKEHHLIX  327BOK;
6) cpenHee BpeMsi OGCJYXHBaHHS OIHOH 3asiBKH; B) Bepo-
AATHOCTh OGCNYIKWBaHHA; ') BEPOSITHOCTb OTKa3a.

Ykaszaunwue. [TpoussecTH wecTb ucnuranufi. lasa onpeneneHnocTH
6par¥b cayualiHble ydcJia ¢ ABYMs NECATHUYHLIMH 3HAKaMH nocJje 3anaToi
H3 TabJAHUB NPHJAOKCHHA 9 NPH pasHIrpLBaHHU T;, HaYWHAs ¢ nepsolt
CTPOKH CHH3Yy, a fp¥ PasHirpbLIBanMu f;— HAYHHAS C NepBOR CTPOKH
cBepxy.
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Ta6bauwua 62

Homep [Mocty- |O6cay- | Anntens- [Cpennee spemal BepoatHocTh | BeposTHOCTL
Henu- | nuao XeHo HOCTh  |OGCAYMKBAHUA oﬁc’.r,lymuna_:luﬂ Po-rxaaa=
rhn suamok fpaok | obemyat | Fjogen™ | Ffosea™ | Fjome
noert JOREM ¢ 6en __'joben _joben |7 1 o6ca
Nlodc.n Nlnocr
¥
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
z 140 93 4,49 3,974

§ 8. BuiunucneHue onpeseneHHbIX UKTErpanos
meTtogom Moute-Kapno

A. Cnocob ycpenunenns.

B xavecTBe oneHKH onpejeneHHOro MuTErpana / —f ¢ (x)dx opu-
HUMAIOT

_El o (x)
=(b—a) =,
n

Ile n — YHUCNO HCOBITAHAM, X; — BO3MOXHLIC 3HAYCHHS C.IyIaMHOR
BEJIMYHMHLI X, PACHPEACICHHOR PABHOMEPHO B HETEpBA/Ie HHTEIPAPO-
Banus (g, b); ux pasnirpeipatoT o popmyne

x.=a+(b_a)r‘,

rae r; — ciy4aifoe 4acno.
HMucnepcus o2 ycpenasemoii Gpyakmun (b—a) ¢ (X) pasna:

b b 2
ot=(b—a) | ¢? (x)dx——[fq)(x)dx] .
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B kauecTBe OLleHKH HHTerpana / = SS f (x, y)dxdy, rae oGnactb

D
saTerpapoBanss D mnpHHaMIEXHT eAHHHuYHOMY KBajpaty (O<<x<l,
0 << y << 1), npaunMalor

N
21 F(xi, 9i)
p=s- =, *)

rae S—naomangs o06AaCTH HHTErpHpoBanna; N—uyHCJAO cayvafiHmx
TOuEK (X{, ¥i), NPHHafNEXKAHX 06/1aCTH HHTErPHPOBAHBA.

Ec/H BHYHCAHTD mAOWAAL S TPYAHO, TO B KauecTBe ee OUEHKH
MOXHO npuHaTL S®*=N/n; B 3TOM Cayuae dopMmyna (*) HMeeT BHjA

N
> Fxn v
l:= =1 7 9
TA€ n—4YHCJAO HCNLITaAHHA.

B kavyecTBe OLUEHKH HMHTerpasa | = SSS f(x, y, 2)dxdydz, rpe
14

o6nacTL HHTErpRPOBAHHR V NpHHAAMEXKHT eaRHHuHOMY KyOy (0<<x«Zl,
0 y<l, 0 < 2<1), NpHHUMaIOT

N
1 (xi yis 2)
*_v. i=1
I,=V —_— " *°)
rEe V—ob6bem o6aactH HHTerpupoBannsa, N —uHcao cayvafiHhx Touek
(x4 Yi» 27), NpEHAZNEXKAUIHX OONACTH HHTETPHPOB aHHA.

Ecas solncauts o6beM TPYAHO, TO B KauecTBe €ro ONEHKH MOXHO
apunats V*=N/n; 8 stoM cayuae dopmyaa (**) umeer Buj

N
:21 F(xi, yis 20)

It = m .

TAe n—YMCAO0 RCNHTaHH{.
5. Cnoco6 cymecrseunoil subopxn, scnoansywmuil « scnoMoraresn
uylob OAOTHOCTS, pacnpexexenHs». B Kavecrse oneuxu uurterpana / =

= S @ (x) dx npHHHMaOT
a

S Q (x) ,
= F(xd

. 1
ly=—-

rae n—ancao ucnutaHuf; f(x)— naoTHoCcTe gacnpene.uennu €¢BCTIOMO-

rateabuofis cayuahivofi senuunun X, ppHueM Sf (x) dx=1; x;—BO3-
a



MOXHBE 3HayYeHHA X, KOTopble pasnrpuBaior no gopmyse
*y
{ rwax=ru
a

®dyuxuuio  f(x) KenaTenbno BHOHPAaTh TaK, UYTOGH OTHOIIEHHE
f(x)/®(x) DNpH PpasHYHHX 3HaYEHHNX X H3IMEHSJOCh HE3HaUHTEJLHO.
B uactnoctn, ecan f(x)=1/(b—a), nonyunm ouenxy /.

B. Cnoco6, oCHOBAHHBN HA HCTOJKOBAHHH HHTErpasa Kak NJAoWaaH.
IlycTe nonmelHTerpajdbHan (QyHKUHA HEOTPHIATeJNIbHAa H OrpaHHYeHa:
O0<< @ (x)=<c, a nByMepHasi cayuafinad BesqHuHHa (X, Y) pacnpenenena
q_aaﬂouepno B MpsiMoyrosibHHke D ¢ ocHoBaHHeM (b—a) u BwicoTOH C.

Oraa AsyMepHas MJOTHOCTb BEPOATHOCTH f(x, y)=1/(b—a)c nna TO~
4yeK, npuHapnexawmux D; f(x, y)=0 aHebD.

B kauectBe oueHkH uHTerpana / = S @ (x) dx npuHuMalOT
. a
l3=(b—a)c(m/n),
rae n— ofllee YHCJO CJAyuafiHblX To4eK (x;, y;), NMPHHaaJdexawHx D;
ny—4UCA0 CJAy4YafHBIX TOYEK, KOTOpble pacnoJoXKeHL Mnol KPHBOH
Y=o (x). )
I'. Cnoco6 «BuinenenHs raaBHoA vacTH»., B KauecTse OLEHKH HH-
b

Terpana / = S @ (x) dx npHHUMAaIOT
a

jr=b=s
n

n [
> lep—g e+ § e ax,
i=1 a

rile x;— BO3MOXHble 3HAayeHUd cJyuaiiHofi seauuunsl X, pacnpepesiceH-
HOH paBHOMEpPHO B HHTepBaJe WHTErpHpPOBaHHA (4, b), KoTopbie pasbl-
rpLBsaioT n% dopmyae x;=a-}-(b—a) ri; PyHkuua g (x) >« @ (X), NpHuem

HHTETrpan Sg(x) dx MOXHO BBLIYHCJAHUTL OGBLIYHBIMH METOL4MH.
734. aBbIBeCTH dopmyay
i P (x;)
If=(b—a) =—,
rae x,-=a—};(b—a) r;, ANA OUEHKH OIpeleJieHHOro HHTe-
rpana | = S @ (x) dx.
a

Pewenue. Beenem B paccMoTpense cJayuaiiHyio Beamunuy X,
pacnpenejieHHyI0O pPaBHOMEPHO B HHTepBajne HHTerpuposaxHd (a, b) c
nAoTHOCTBIO f (x) ==1/(b—a). Torna maTematHuecKoe OXHAaHHe

b
! Scp(x) dx.

b
Mip X = (0007 ex=5—
a a
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Orciona .
b

(o dx=@—a) Mo
a

dameHnB MaTeMaTHuecKoe oxkHAaHHe M [@ (X)] ero oueHkofi — srSOpOL-
woll cpenuell, mosy<HM oleHKY HCKOMOFO HHTErpazia

n
> o (xd)
R=@t—a) - =——,

TRe X;— BO3MOXKHHE 3sSnanenusn X. Taxk kaKk cayuafinas seansnna X
pacnpenenena paBHOMEpHO B UHTepBane (a, b) c naotHocThio [(x) =
X

1

== }/(b—a), T0 x; paswrpusalor no topmyne y—

de=r; (cm. § 3,

a
npasuao 2). Orciona x;=a-}-(b-—a)ry, rae ry—cay4aitHoe 4mcJo.

735. Haiita: a) onesxy onpeneneuimro HHTErpana
3
I={ (x+1)dx; 6) abcomoTayio norpemsocrs |[—I%|;
1

B) JECHEPCHIO ¢ ycpeansemoi Gpynxman (b—a) ¢ (X).
Pemenne. a) Ucnonwsyem bopmyny

1271 @ (x)
It=(0b—a) ——'n——

ITo ycnoBmio a =1, b=3, ¢ (x)=x+ 1. IIpameM a8 BPOCTOTH YHCIIO
ucouiTansi n=10. Torna onepxa

10 10
2 (x,+l) ‘21 (x,+l)

*__ (7 __ =] =
=0-) — =2 =

rie BO3MOXHbLIE 3HAYCHAS X; Pa3hLIrpLIBAIOT 110 GopMmyJe
x=a+G—-a)yr=14+QG3—-Dr=1+4+2r,

Pe3ysibTaThl AeCSTH HCULITAHHH npaBeAeHksl B Tabun. 63. Ciyyaii-
HBIC YHCJIA r; B3ATH H3 OEPBOH CTPOKH NpHIOKEHHS 9.

Tabnana 63
Homep 1 2 3 4 5 6 7 8 9 10
ACOLITABAN §
r 0,10010,973 |0,253 | 0,376 10,520 0,135 | 0,863 | 0,467 {0,354 | 0,876

x,-=1'+71,~ 1,200 | 2,946 | 1,506 | 1,752 | 2,040 | 1,270 | 2,726 | 1,934 | 1,708 | 2,752
o (x)=x;+1]2,200| 3,946 12,506 | 2,752 }3,040 | 2,270 {3,726 | 2,934 2,708 | 3,752
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W3 1aba. 63 saxomum Z ¢ (x)=29,834. Uckomas oneska

IT=2 Z’—i:)—s‘—‘=5 967.

6) Haiizem abcomoTHyro norpemsocts |[I— I},
[IpuHsB BO BHHMAaHHE, 4TO

I=f (x+1)dx=6,

0JIy4HM MCKOMYIO IOIPeIIHOCTb:
I—I%=16—5,967]=0,033.

B) Haiinem mucnepcrio a2 ycpenmseMoii dyaxmmm (b—a) @ (X)=
=3—-1)(X+1)=2X+2 no ¢opmyne

b b 2
al=(b—a) I @ (x)dx— I(p(x)dx] .

ITo ycnoBmio a=1, b=3, ¢ (x)=x+ 1, cnegosarensuo,

3 3 2
o*=@B~-1) | (x+1)*dx— j'(x+1)dx] :

1 1
Brinosnsus BRIKJIAAKH, HOJYYAM HCKOMYIO JHCHOEPCHIO 0'2 =-

3aMerEM, 4TO 02 MOXHO OLUIO BLIYACIHTH HENOCPEICTBEHHO,
HCHOJIb3YS CBOMCTBA NHCHEPCHH:

D(X+C)=D(X), D(CX)=C?*-D(X).
JlelcTBHTEILHO,
: 02=D(2X+2)=D(2X)=4D(X).
ITockoNbKy ciy4aiiHas BeJHIAHA X pacmpelie/ieHd paBHOMEPHO B HH-
tepsaJe (1; 3), To ee nucoepcus (cM. 3axavgy 315)
(b a)2 (3~l)’_l

b= BV

CnenoBaTtebHO, .
0'2 = 4D (X) = 3.

736. B xavecTBe nNpHOJMKEHHOro 3HAYeHAA HHTerpaia J[=

¢(J

cos xdx npunsrta oneexka I*=(b—a) . Haiite mucnepemo o2

ct_,,,.;;.

ycpeansieMoi dpyexumn (b-a) @ (X).
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Pemenne. HcnoanayeM popMyiry
b b 2
a? =(b—a)j @* (x)dx— [j o (x) dx:| .

ITo ycnoBuio a=0, b= g, @ (x)=cos x.

CuenoBaTtenabHO,

2 2 2 2 i 2% 3 2
az=7—2l ojcoszxd.x——l:g cosxdx] =§j +°:s dx—l;f cosxdx] .

0

BhLINOJIHHB BHIKNIAJKH, HOJYYHM HCKOMYIO JHCIOCPCHIO:
2
o= —1=0,23.
8
737. B xauectBe mnpuOimxeHHOro 3Ha4YeHHs HHTErpana J[=

sin xdx npuasaTa onerxa /¥ Haiite arcnepcaio o2 ycpemasemoi

o!—.Nla

byHKIHM 2s1nX
738. HaiiTu: a) OIEHKY OHpeAcsIeHHOrO HHTerpaia = j x%dx mo

n}gﬂmm IeCSTH HCILITARHM; 6) mACOEpCHIO g2 ycpezmnemon byHRIHH
3

VYxa3anHe. [l1g onpene/iecHHOCTH B3ATh CIy4aiHLIe qnc.na r; €3
nepsoi cTpoxu Tabn. 63.

739. Haiitu: a) ouerky /T ompeneneHHOro aurerpana /= j e*dx mo

0
JaHHLIM [JeCATH HCILITAHHHA; 0) mrcmepcuio ycpenaseMoil QyHRIHA

pX)=e".
740. Halitu onenke /T onpenesicHHLIX HHTErPAJIOB;

4 4 dx
a) I={ tg®xdx; 6) I= _
) j & .j (1 +/x)
10 JAHHLIM JECATH ncnu'raunn 1!

741. Haiitu onenxy I} onpenenenroro aererpana / -j' cos xdx mo

JaHHBIM JECATH HMcOnTaHu#, ChyyalHnle 9Acia r, BIATE B3 nepBoit
cTpoke Tabi. 63.
Pemenue. Pa3urpaem 10 Bo3MOXHBEIX 3HaveHn#d X no ¢opmyine
T
x,=0+5 = 1,571 r.

322



Pe3ysibTaThl HCOBITAHUI NpHBEACHH B Tabn. 64.

Tabarua 64
Homep 1 2 3 4 5 6 7 8 9 10
BCOLITAHUA {
r, 0,100 0,973 {0,253 ] 0,376 }0,520 | 0,135 }0,863 | 0,467 ]0,354 ] 0,876

x,=(n/2)r, 10,157 1,529 {0,398 0,591 {0,817} 0,212 ]1,356 | 0,734 | 0,556 ] 1,376
@ (x;)=cos x;]0,988 | 0,042 {0,922 ) 0,830 0,684 ] 0,978 10,213 0,742 10,849} 0,194

YuuThBas, 4T0 L@ (x)=6,442, HailleM HCKOMYIO OLEHKY HHTETr-
paja:

It=(xn/2)(6,442/10)=1,01.
742. B xayecTBe NpubIMKEHHOro 3Ha4YCHHS ONPEACIICHHOrO HHTET-
Zo(x)

pana I= I ¢ (x)dx npunsaTa onenka I¥=(b—a) . Jloxa3arb, 4TO

macnepcux o? ycpemusemoit dyskmm (b—a) @ (X) paBHa
2
s =—a)] ¢* (x)dx—[j «p(x)f(x)dx] :

Pemenue. YuntriBasg, wro D(CX)=C2D (X), nonyumm
a?=D[(b—a) ¢ (X)]=(b—a)*D (¢ (X)]. (*
Ycnonsayem dopmyay (+#) (rn. VI, § 3)
Do (X)] =§ @* (x)dx—[M[o ()]}
ITo dopmyze (*) (ra. VI, § 3)
Mlo (X)]=:f @ (x)f(x)dx.

CrenpoBaTensHoO,

b b
Dlp)=| rp’(x)f(x)dx—[f (p(x)f(x)dx]z-

Tak xak cnyyaiiHas BeJHvYHHA X pacnpelesieHa paBHOMEPHO B HH-

1
TepBaje (a, b), To ee wioTHOCTD [ (x)=(b—), a 3HA9YMT
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b 2
[¢<X>1——— j ¢ (x)dx-—a; [j <p<x)dx] . (s9)
IloactaBus (*#*) B (*), OKOHYATEJbHO IOJYTHAM

b b 2
o*=(b—a) | ¢ (x)dx—[j <p(x)f(x)dx] .

1
743. Ha#tu ouenky /* unterpana / = 2Sd.\:S(.\:+y) dy.

[Npoussectu 10 wncnnTanuf.

Pemeu He, OGnacTb HHTErPHPOBAHHA OTPaHHYEHa JHHHAMH
ﬁ y=1, x==0 u, OYeBHAHO, MPHHANJIEXKHT EAHHHIHOMY KBaRpPaTy.
Snou;ajlx;:ﬂodi(l)agm HHTErpUpPOBAaHHA (NPAMOYrOJLHOTO TPEYroJALHHKA)

= .

Hcenoansyen (popuy.ny

N

2 fen g0 - 2 (x1, 90
=S . w =0 5—————-——N . (¢)
rae N—auucjao cayuafinpix Touwek (x4, y;), KOTOpHe npHHamnexat obJa-
CTH HHTErPDHPOBAHHR; Yy S3THX TOYEK Y;==>X; (IPH KaXAOM HCMBITAHHH,
B KOTOPOM STO YCJIOBHE BHMNOJHAETCA B CUer4uk N SanncHBalOT eRH-
Buuy). Tlapw HeszaBucHMHX cJayvafHuix aucea (x;, y;) Gepem u3 Taé-
JHUL MpHAOXKeHua 9, HauuHas c mnepsodl cTpokH cBepxy. PeayabraThl
10 ucnuranufl npuBeneHn B taba. 65.

Ta6auna 65

Howme,
ncnunu':m [4 x; Y; C"T;“','; I(x[, yp=x+y,

i 0,100 0,973 1 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
10 0,474 0,296
2 4 3,477

s
Hs Ta6a. 65 naxomnm N=4, 3 f(xi, y;)=3,477. Moncrasus sru
i=1
qapcaa B GOpMysy (s), MONYIHM HCKOMYIO OLEHKY:

1°=0,5.(3,477/4) =0,435.
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CpasuutenbHo G6oJbllioe pacxoXxjeHHe fONy4eHHOR OUEHKH C TOW-
ALM sHaveHHeM /=0,5 o0BACHAETCH MaJblM YHCJOM HCAHTAHRMA,

744. Hafitu ounenky /° HHTErpajos:
1 1 Vi

1
a)de}S.’;i”s; 6) zde { VI=F =4 dy;
0 0
| 1 1 ! 1 dz
B) IdeS e*/vdy; ) ZSdX de§m;
V3 0

1 1 -2~y

I) 2gdxé\dy S xyz dz.

INponssectn no 10 ucnuranufi. Cayuafinne gucna Gpathb H3
TaG/MIB NPHJAOKEHHR 9 ¢ TpeMs SHaKaMH rnocJe 3anaToi,
HauyHHafA C NepBOA CTPOKH CBepxy.

n
745. BuBectn d¢opmyay l;=% ;P_ég)) )13 OUlEeHKH
isl

onpeaesieHHOro HHrerpana / = S @ (x)dx, rme f(x)—nnor-

a
HOCTh pachnpefie/ieHHsl «BCioMorateJibHO#» caydafiHofi BeJsM-
yuHp X B HHTEepBaJie HWHTEerpHpoBanus (a, b); x;— BO3MOX-
Hhie sHaueHHs X, paspirpaHHbE NO H3BECTHOA NJOTHOCTH
f(x); n—uncaAo ucnuranui.

Pemenne. [lycrn [(x)—naoTHocTs pacnpesesieHHst HeKoTopol
czlywaﬁﬂoﬁ Beanunys X B HHETEpBase HHTErpHposavms (a, D), T. e.

S[(x) dx==1. lpeacrasumu muterpaa / rax:
a

b
_(em .
1 §,m f () ds,

Taxum o6pasom, mHTerpaa / mnpeacTaBjer B BRIe MATEMATHUECKOro
oxupsaus Qynxnun F (£)=¢(X)/I (X). B kauecTBe OueHKH 3TOro Ma-
TEMATHTIECKOrO OXHBARHHSA, 8 CJACIOBATeALHO PAaBHOrO eMy uuTerpaaa /,
apuMeM BLGOPONHYIO CPEAHIOID

n
1§ o)
=g 2T

rAe X; —BOSMOXHLE 3HAueHAs cAysafinoll peaHarAH X, KOTOphe pa3sir-

pHBSIOT N0 R3BECTHON DJAOTHOCTH [ (X); n——uBcA0 wenuTaunfi. Hckoman
OueRKa 0OAydYeHa.
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3aMmernHM, UTO JXKenaTeqbHO BHOGpPaTh f(X) Tak, 4TOOH 10 BO3MONKs
HOCTH oTHomeHHe f (x)/| @ (x) | =const.

1
746. Hafith ouenky /; uHTerpana I=Se"dx.
0

Pewmenne. Tak kak e*==1-}-x-}-..., T0 B KadecTse NZOTHOCTH
pacnpenejieHHs <«BCIIOMOTaTeJbHOM» c.ny-uaﬁnoil BenHuHHn X npHMeM

pyHkunio f(x)=C (1-}x). Hs ycaosus C S (14x) dx=1 wnafgem
3 )

C=2/3. Hrak, f(x)=(2/3) (x+1).
3anuweM HCKOMHA HHTErpaj Tak:

13
ex
l—é‘m « (2/3) (x-1) dx.

TaxHM o6pa3oM, uHTerpan / mnpencTasjeH B BHAE MaTeMATHYECKOrO

A
(2/3) (x+1)°
BHOOPOYHYIO CPERHIOI (AIA NPOCTOTH OrPAHHYHMCH JECATHIO HChb-
TaHHRAMR):

oXHAaHHA QYHKUHA B kauectBe HcKOMON OUeHKH NpHMenm

10 10
. 1 (ol e*!
i LemETn—"" ZnFr ©

The Y¥;—BO3MOXHHE 3HaqedHs X, KOTOpHe Hano pasHrpaTth M0 H3IBECT-
Ho#t maornoctH f(x)=(2/3) (x+ 1)« [lo npasuay 2 (cuM. § 3), uMeeM

xi
(2/3) S (x41) de=r.
]

Orciofa Maxonum fisHylo GOPMyNy IAA pasHrpHBAHHA BO3MOXKHHX SHa-

yennt X:
Xp= Vl+3r1-—l.
B ta6a. 66 npuBeneHn pesyasTatel 10 HcnHTanuft,

Ta6auna 66
Howme, .
ncnmnugn i } 2 3 4 5 6 7 8 9 10
rt 0, 100}0,973|0,253f0, 376]0,520]0, 135[0,863]0,467}0,354{0,876
x{=

=VT+3ri-1}o, 140}0,980[0,326}0,459]0,600]0, 185/0,894]0,550{0,436{0,908

oun=e*t [1,150]2,664]1,385)1,682[1,822{1,203[2,445[1,733|1,546|2,472
g+ t,140]1,980{1,326{1,459]1,600{1,185[1,894[1.850]1,436{1,005

exl

rrsl 1,009{1,345]1,044]1,084)1,139|1,015/1,291j1,118]1,077}1,2088
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10 .
e~i
Chaoxus gncna nocheniell crTpokn 1a6n. 66, monysum E e R
4
{=1

=11,42 Hckomas ouenka B cuay (¢) paBHa /3 =0,15.11,42=1,713.

747, Hafith ouenkn /] onpepesieHHbIX HHTErpaJos:

3 1 / n/2
a) $(x+l)dx; 6) §e’*dx; B) § sin x dx;

¢ dx
dlicrad

Ykasanne, [TpAHATDL B KauecTBe ¢BCMOMOTaTeJAbLHOA MAOTHOCTH®
f(x) HKUHIO, COOTBETCTBEHHO paBHyto: a) (1/4)x: 6) 0,5(1-42x);
B) (8/n?) x; r) 1,092/(1+ x).

748. BnBectn dopmyay I;b=(b—a)c(n,/n) ANA OLEHKH
onpeaeneHHoro Hurerpasa [ = S @ (x) dx, rae nognHTErpaJb-

a
Haa (QYHKUHA HeOTpHUaTeAbHA u orpaHuueHa (0 << ¢ (x) <o),
HCXOASA W3 HCTOJKOBAHHA HHTErpana Kak IUIOWIAIH,

Pewenne. DBseaem B paccMoTpeHHe ABYMEPHYIO cAyyafiHyio Be-
anynHy (X, Y), pacnpenenenHyio pPaBHOMEPHO B NpAMOyroabHuke D
¢ OCHOBaHHeM (b—a) W BBHICOTOA ¢, IJOTHOCTD BEPOSITHOCTH KOTOpof
f(x, ¥)=1/(b—a)c. CocraBasomas X pacnpesesesa B HHTepBane
(a, b) paBHOMEpHO € NJOTHOCTBLIO l/(b-—af; cocTtapafiiomlas Y pacnpe-
Aenena B HHTepsane (0, ¢) ¢ naotHocTbiO 1/C.

Ecan pasmirpano n Touek (x,, ¥;), NpHHAANEKAWHX NPAMOYIOJb-
HHKY D, H3 KOTOpHX 7nj TOYEK OKasaJuch NoA kpusofi y=¢ (x), 10
OTHOWIEHHE NJAOILAAH, onpefensemoll HHterpasoM /, K TaoWlagn nNpaMo-
yroabhuka D

b
S @ (x) dx
a ny
b—a)c ==’

Ortciona »
S @ (x) dx=(b—a) ¢ (mn),
a

Takum ofpasoM, B Kauecrse OLUEHKH HHTerpasa / MOXHO NMPHHATH

Iy = (b—a) c (ny/n).
2

749. Hafith ouenky /3 unrerpana S(4—x’) dx.
0
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Pemeune. Hcnoassyeu ¢opuyay
I3 == (b—a) ¢ (ny/n).

B untepsane (0, 2) nomunTerpasbnas PyHKUHS @ (Y)==4—x? He-
OTpHUATENLHA B OrpanHuena, npHuem @ (x)«< @ (0)=4; caenopaTensHo,
MOMHO NpPHHATD 0=4.

Beesew b paccmoTperfie asyMmepHyilo caysafinyio seamasny (X, Y),
gacnpeuenenuylo PABHOMEpDHO B DPANMOYrOAbHHKE D ¢ ocroBaHmeM

—a=2-—0=2 H BHCOTOR c¢==4, WIOTHOCTL BEPOATHOCTE KOTOpOH
(%, y)=1/(2-4)=1/8.

Paaurpaem n=10 caysafinux rosek (x;, y;), R})nnauemamnx nps-
MOYroabHHKY D. YqHTHBaAf, 9T0 cOCTasAglollas B BuTepBane (0, %)
pacnpesiesieHa paBHOMEpPHO ¢ MUIOTHOCTHIO fy (x)=1/2 B cocTaBasioman
B BHTepsase (0, 4) pacnpezieseHa paBHOMEPHO C NMJAOTHOCTBIO o (¥)=1/4,
pasuirpaeM XoOpAHHATH cayuwafinofi TOukH (x;, y;), NpuAapAexamesn
npAMOyToAbHHEKY D, no nape HeSaBHCHMHX caysafinHx sucea (r;, Ry):

i = 1 vl
-2—§dx-rl, Té‘dyakl.

Orcona xp=2r;, 9;=4R;. .
Ecam oxaxercs, 910 gy < 4—%;, TO TOuWKa (X/, §;) AEXHAT NOA
KpEsofi g=—=@ (x) B B ccUeTUHK n1g» HAXO ROGABHTL eAHBANY.
PeayabTaThl aecsTH HCNHTaBwuf npHeeAeHn B Taba. 67.

Ta6asua 67

Hoi
lcmf:enpn rt xfm2ry tf 4~ 4 Ry gi=4R} gi< 4-4
1 0,100} 0,200 10,040}3,960]0,973] 3,892 1
2 0,253| 0,506 |0,256]3,7440,376] 1,504 1
3 0,520 1,040 ]1,082}2,9181{0,135] 0,540 1
4 0,863] 1,726 ]12,979}1,021 10,4671 1,868
5 0,354] 0,708 }0,501}13,49910,876] 3,504
6 0,809 1,618 |2,61811,38210,600] 2,360
7 0,911 1,822 13,320]0,68010,737} 2,948
8 0,542] 1,084 11,175](2,825}0,048] 0,192 1
9 0,056] 0,112 }0,0131{3,987(0,489] 1,956 1
10 0,474) 0,948 10,899(3,101}0,296] 1,184 1

Ha 1a6a. 67 maxomam ng=G06. Hcxouas ounenxa BETerpana
I3 =(b—a) c (ng/n) =2.4-(6/10) =4,8.

4
750. Hahrn onenky I; naterpana S-}dx

Yxasanue. las onpeserennocts B3ATH, 20 nap caysafimux
SHCEA C TpPeMf SHaKaMH nocae sansTol H3 TaGaAHUN OpHAOXEHns 9,
nagnHan ¢ nepsofi CTPOKH cpepxy.
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1
751. Hafith ouenky /; HHTerpaJa Se"dx.
0

YxKasanne®. [Ona onpenesenHocty Bsath 10 nap caysafivux
9HCe/ C TpeMsi SHAK8ME MNocje 3andATofd M3 TabAHUN NpPHJAOKeHuA 9,
HauMHag ¢ nepeBofl CTPOKH CBepXy.

752. BuBectH ¢opmyay )
=223 [o () —g ()] + (g () dx,

{=1
rae x;=a-+(b—a)r;, g(x)> ¢(x), ANA OUEHKH HHTErpansa
b

I=Sq>(x)dx.

Pemenue, Bsesmem B paccmorpense cayuaftuyio Beansuny X,
pacnpeliefieHHYI0 PaBHOMEPHO B HHTepBajle HHTErpHpOBaHHA az, b)
¢ naotHocTeO f (x)=1/(b—a).

Honyctum, uto Raligena Taxas ¢yHKuHa g(x), XoTopas eMano
OTJAHYEETCA® OT @ (X) ¥ HHTErpaa OT KOTOpPOf MOXHO BHYHCNHTL, He
npuberas x wmeroay Monre-Kapno. Toraa maremaTHgecKoe OXHAaMHe

bynkunn ,

FX)=0—a)[9X)—g (X)) +§ g ax
paexo /. ¢
JeficTBTenbHO, YURTHBaA, 9TO BeMHYHHA X pacnpeseneda B HHTep-
Bane HHTerpHpoBanHs (a4, D) paBHOMepHO ¢ nJjorHocTsiO 1/(b—a),
NONY 9HM

b b
MIF X =0—a) [ 1o =g - g - &5+ (g axm
a a

b .
=S @ (x) dx=1.

Taxum ofpasoM, B KauecTBe OUEHKH MaTeMaTHYECKOro OXKHAAHHSA
M(F (X)), a caenosatresbHO uHTerpasa /, MOXHO NPHHATb CpelHee
apadpmernueckoe n sHadeRnfi ¢pyuxunn F (X):

b
b—a v
R="223 o )—g o1+ [ 2 ax
im1 a
rae x;—BO3MOXHHe 3HaueHns X, KOTOpDHe pasHrpHBalOT no Qopmyne

xy=a-(b—a)r;. .
753. Ha#tu ouenxy I unterpana / = S V14 £2dx.
0

*) 310 ykasanHe OTHOCHTCA B K 3sanavam 764, 755.
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Pemenne, Tax xax VYV 14x3=14(1/2) x24...(1x|<1), 1O
npumeM g (x)=1-4(1/2) x*. Torpa, nosaras uYHc/O HcnuTaHKfA n =10,
HMEEM OLEeHKY

10

1
""‘716‘ l[]/t}-_x':—(l+;—x?)]+§(l+-;- ,.) d.
Bunosnys sieMeHTapHHE NpeobpasoBaHHs, NOAYUHM
10
1:=2-'6H [2VTFT -]+ *

YunthBas, 9o a=0, b=1, Bo3aMOXKHLE BHAYCHHAN X; pa3HrpaeM No
¢opnoy.ne xp=a-+4 (b—a) r;=r;. PesyabraThi BHUYHC/JEHHA nNpHBejeHH

B Taba. 68.
Ta6anuxa 68
Houmep
genuranns £ ! 2 3 4 5 6 7 8 ) 10
x{mri 0,100|0,973}0,253}0,376|0,520/0,135/0,863]0,467}0,354]0,876
g 0,010/0,947}0,064{0,141|0,270j0,018)0,745{0,218(0, 125|0,767
1+x} 1,010}1,947{1,064]1,141}1,270]1,018]1,745{1,218!1,125|1,767
V I+x'-i 1,005]1,395]1,032]1,068|1, 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

Cnoxup uncaa nocnensefi ctpokn ta6a. 68, nafinem cymmy 19,597,
fIOACTABHB KOTOPYIO B COOTHOIIEHHE (*), MONYYHM HCKOMYIO OLEHKY
HHTerpana

15 =(19,597/20) 4 (1/6) =1,145.

3ameTuM, 970 TOuMOe sHaveHHe [=1,147,
1

754. Hafith ouenky /; HHTerpaJja Se"dx.
0

Yxaszanune. [lpunare ¢yHknuio g(x)=1-+4x, TaK kax e* =
=14x4...

1
765. Hafitu ouenky /; uHTerpasa Se-"/’ dx.
]

e_"all’ l_(__ al s_:_:(r;’l; 2e)._l_ .[‘.l?nunn ¢ynkunio g (x)=1—(x3/2), TaK Kax



Yacrp nsras
CNYYARHBIE ®DYHKLMM

Tnasa wecTHagUATAR
KOPPENAUMOHHAR TEOPHS CNYUARHBIX DYHKLIMA

§ 1. OcuoBHbIe NOHATHA. XAPAKTEPMCTHKM CRYHAHHBIX
hyHKU M

Cayxaidnod ¢ynxyued X (t) nasniBaioT GyHKUHIO HecayualiHOro apry-
MeHTa {, KOTOpas MNpH KaXAOM (HKCHPOBaHHOM BHAYEHHH apryMeHTa
ssaderca cayuafinofi BenHannoit.

Ceuenuem cnyaafinoft dynkunn X (f) HaswsaloT caywafinyio BenH-
4HHY, COOTBETCTBYIOIRYIO GHKCHPOBAHHOMY SHaYyEHHIO apryMeHTa cJjydafi-
Hoft dyuxumuH.

Peasusayued cayuafivolt ¢yuxuun X (f) nasuBaloT Hechaydafinyio
$yHKHHIO aprymeHTa [, KOTOPOR MOXeT OKa3aThCcs PaBHOA caydafinan
$YHKUHA B pe3yAbTaTé HCNHTAHAA.

Tarkum o6pasom, cayuafiHyo PyAKIAIO MOXKHO PAacCMATPHBaThb KakK
COBOKYNMHOCTb CAyuafiHHX BenwunH {X ()}, saBHCAmMHX OT nmapamerpa 7,
HJB KaK COBOKYIHOCTb €€ BO3MOXHHIX' peasH3aunit,

Xapaxmepucmuxamu chydafinoff GyHKIRH HaSHBAIOT €€ MOMEHTHI,
ROTOpHEe ABJAIOTCA HecAyualHHMH GyHKUHAMA.

Mamesamuvecxum oxcudanuem cayqadnod ¢pynxyuu X ({) nasupawoT
Hecayuafinyo $yHknnmio my (f), sHaueHHE KoTopoRh MpH KaxkaoM ¢HKCH-
pOBaHHOM 3HaY€HHH apTyMEHTa PaBHO MaTeMaTHYECKOMY OXHJaHRIO ceue-
HHA, COOTBETCTBYIOULErO STOMY JKe GHKCHPOBaHHOMY SHa4Y€HHIO apryMeHTA:

m, ()=M [X ()].
Canofictea maTemaTRUeCKOro oxHfaurs cayuafinoft dpynxnnn. Cso fi-

ctBo |. Mamemamuuecxoe oxcudanue Hecayvadnod pyrkyuu @ (f) pasuo
camod necaywadnod ¢ynxyuu:

Mip (D=9 ().

CsofictBo 2. Hecayvalnmd mroxcumess @ (t) moacro ssinocums
80 3HAK MAMEMAMU4ecK020 OX UOaNUA:

Mie()-X()]=o(t)-M[X ()] =0 (1) -m« (1)

CeofictBo 3. Mamemamusecxoe omxudanue cymms d8yx cayuad-
HHX DyHKYUL PABHO CYMME MAmMeMamuuecKux oM UOQHUL CAG2aeMBX:

MIX (1) +Y (1)l =my (t)+-my (?).

Cpoficteo MOXHO OGOGIIHTL Ha n cjaraeMuXx ¢QyHKuni:
n n
M [2' x,(t)] = 21 My, (2).
{= i=

CanenctBne. Ecau X (t)—cayuadnan ¢ynxyus, ¢ ({)— necay-
vadnan ynxyus, mo

MIX ()@ ()l=me (1) +o(1).
Hucnepcued cayuadnod ynxyuu X (f) Ha3LBAOT HecAydafiHylo He-
oTpruaTeabHy0 dyHrnuo D, (¢), sSHaueHne Kotopofi npH KaXAoM (PHKCH-
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POBAaHHOM 3HaueHHA AapryMeHTa / PaBHO JHCNEPCHH ceyeHHfl, COOTBETCT:
ByIOIEro 3TOMy e (PHKCHPOBAWHOMY 3HAa4Y€HHIO 2pryMeHTa:
D, (=DI[X ().
Cpednum readpamusecKum omsaoHesnuesm CAYSalnod Qynxyuu Hav-
earom xsadpamnud xopems u3 ducnepcuu:

0% (1)=V Dy (1).

Caoficrsa aucnepcnn cayqafinolt pynxuwn. Csoficrso 1. Jue-
nepcus necaywadnod ¢ynxyuu @ (1) pasua nyaw?
D [ (¢£)] =0.
CsoficrBo 2. Jucnepcus cymmum cayeadnod dynxyuu X (1) u
Hecayvadnod pynxyuu @(t) pasna ducnepcuu cayuadnod ynxyuu:
D [X() + @ ()] = Dy().
Ceoficteo 3. Jucnepcus npouseedenusn cx;madnoa dgmxuuu X (@)

Ka necaywadnyro dynnyur @ (L) pasna npo ernuwo xsudpama Hecay-
4aldnoeo MRONX UMEAR HAQ Oucnepcurw caydadnod gyrxyuns

DIX ()9 () =¢*(1)-Dx (t).
Lenmpuposannod cayvadnoll ynxyued Aa3WBAIOT Pa3HOCTL MEXAY
cayuafinoft pynxnnelt B ee MaTeMaTHUECKHM OXHAAHAEM:
X)y=Xx@0)—m, ().

Koppeaayuonnod ynxyued cayuainod pynxyuu X (I) HasuBaloT
necayuafinyio dynxunio Ko (¢y, /3) AByX He3aBHCHMHX apryMeHToB /i #
fe, 3HadeHHE KOTOpPOR NpH KaXjofi nape PUkCHPOBAHHHX SHaueHAR apry-
MEHTOB PaBHO KOPPENAUHOHHOMY MOMEHTY cedeHHii, COOTBETCTBYIOULHX
9THM Xe (HKCHPOBAHHLIM SHAYEHHAM APryMeHTOB:

Kx(t1, ta)=M [X (11)-X (12)).

[Mpn pasHuHx mexay coGoft 3awadeHHAX apryMeHTOB lg{=={q=[ KOp-

peNAUHONHAA GYHKUMA caysafinol GyHKUMH paBHa aucnepcHh SToR

ynxunnn:
K., t)y=D, ().

Cnoficrsa xoppeasunonnofi ¢ywxunn. Csoficrso 1. /Tpu nepe-
CMAHOBKE QP2YMERIMO8 KOPPEARYUOHHAR PYHKLUUR He u3meHsemcs (ceod-
Cmeo cummempuu):

Ky (11, ts)= Ky (1, ti).

CeofictBo 2. [Ipubasaenue x cayvadrnod dymnxyuu X (1) Hecay-
wadnozo caazaemo2o @(I) He usmensiem ee KoppeAAyUONHHOU dyHKLUU:
ecau Y ()=X ()+@(!), 10

Ky (11, t))=Ky (L1, ts).

Ceofictso 3. [Mpu ymuomenuu cayvadnod dyrxyuu X () na
necayuadnnd mHoxcumess @ (1) ee Koppeaayuonnas PYHKLUS YMHRON aemcea
Ha npoussedenue @ (1)@ (1s): ecau Y (1)=X (1)-@ (1), mo

Kyt ) =Ky (t1, 12) -9 (t1) @ (ts).

CpofictBo 4. Abcoswomnan seauxuna xoppeAsyuonnod Pynxyuu
He npeevuuaem cpedHe20 2e0Mempudeckozo ducnepcud cooOmeemcmeyOuiux

ceqenud:
K« (t1, sy < V Dy (f1) Dy (19
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Hopmuposarnod xoppesayuonnod ynxyued caysadnod dynxkyuu
X (t) na3nBalOT HecayyafiHylo (YHKIHIO ABYX HE3aBHCHMBLIX TNepeMeHHBIX
{i B ty, SHaUYEHHE KOTOPOH MpPH KaxAoK mape PHKCHPOBAHHLIX 3HayeHHM
apryMesToB paBHO KOSGOHILHEHTY KOPpPEJNALHH ceueHHfi, COOTBETCTBYIO-
KX STHM JXe (PHKCHDOBAHHHM SHAYEHHAM aPTYMEHTOB: ’
(ti, ts) Ky (21, t5) — Kx (11, t3)
Peltts g ) 0, (t) VRe(lr, fa) VRx (s, 1)
AGconoTHAaA BeJIHYHHAa HOPMHPOBAHHON KOpPeNsUHOHHOR (QYHKUHK
He NpeBblIaeT eRHHMUN: |py ({1, f3)|<<1.
3aUMHOLU KOPPeAAYUORHOL yHxyued 0syx caysadnbix gyrnxyud X (1)
n Y (f) HasuBaloT Hecayuafinyo yHKUMIO Ry, (74, f3) ABYX He3aBHCHMBIX
aprymenToB [{ H !4, 3HAYEHHe KOTOpPO#i MpH KaxJof nmape PHKCHPOBaH-
HBX 3HaYe€HHfA apryMeHTOB pPaBHO KOPPENANHOHHOMY MOMEHTY ceueHHM
obeHx QyHKUHN, COOTBETCTBYIOIIKX 9THM Xe GHKCHPOBAHHHM 3HaYeHHAM
apryMeHTOB:

Ry (1, t)=M[X (1)) ¥ (t)].

Koppesuposannsimu HasniBaloT fse cayvafiinie (yHKUHH, ecAH HX
B3aHMHAA KOppensilHOHHAA (QYHKIHS He PaBHa TOXAECTBEHHO HYJIO.

Hexoppeauposannoinuy HaA3LBAIOT JBe cayuafiHbe GyHKUHH, B3aHM-
HafA KOppensiHOHHAasA q:xnxmm KOTOPHX TOMIECTBEHHO PaBHA HYJIO.

CroficTsa B3aMMHOR KOpPpeNSUHOHHOR (QyHKUHH. BofictBo 1.
ITpu o0rospesmernoll nepecmarosKe UNOEKCO8 U AP2YMEKMO8 B3AUMHAR
KOPPEAAYUONHAR PYHKUUR HE UIMEHAemMCa:

ny (tln t‘l) = Ryx (lln tl)'

Csofictso 2. [pubasasenue « cayualnoim Pynsyuan X (t) n
Y (t) necaywadnwx crazaemeix @ (t) u Y (L) He uamensem ux esaumnod
Koppeasyuonnod pynxyuu: ecau

X1()=X(O)+@@), Y1 ()=Y ()+¥ (),

Rxly, (t1, ta)= ny (t1, ta).
CeofictBo 3. IMpu ymuoxenuu caysalduvix pyuxkyud X (t) 8
Y (t) Ha necaywadnoe mromxumeau, coomsemcmeenro @ (£) u b (2), esaumn-
HaR KOPPEARKUOKHAR PYHKUUA yMHOXaemcA Ha npou3sederiue @ (L4) b (1)

ecau
Xi(O)=X@0)-9@), Y1(O=Y (-9 (),
Rey (t1, t)=Ryy (t1, ta)-9 () ¥ (L)

CeoficTBo 4. A6GCOAIOMHAR OEAUNUHG 63BUMNOL KOPPEAAYUONHOLD
dynxyuu deyx cayuaidnmx dynxyud X (¢) v Y (1) ne npesuuaem cpedrezo
2e0MempuyecKoz0 ux Oucnepcud: .

| Ry (t1, tal=<< V' Dy (£ Dy ().

Hopmuposarnnod esaumnod xoppessyuonnod pynxyued asyx cnyyait-
AuX ¢yHkunft X (¢) u Y (¢) nasmBaor HecaydalHyio $yHKuUHIO ABYX
HE3aBHCHMBIX apryMeHTOB f{ W [g:

R‘y (tl, t.) — ny (tiv tl)
0z (D0, (Is) V Dx(t1) VD, (fe)

AGco/I0THAA BEIHUHHA HOPMHPOBAHHOA B3aHMHON KOppeNAAUHOHHOA
$yHRUME He npesblliaeT eAHHHLB: |py, (¢1, tl<1.

mo

mo

Pxy (t1, ta)=
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756. Cnyuafinas ¢yukuua X (f)=(£#41)U, rae U —
cnayyaiiHas BeJIHUYHHA, BO3MOXKHbie 3Ha4Ye€HHS KOTOPOW MNpH-
Haasexar uHrtepBaay (0,10). HafiTh peasnsauun ¢yHKUHH
X (f) B ABYX HCNHITAHHAX, B KOTOpPHIX BeauduHa U mnpwu-
HAJIa 3HaueHHs; a) u,=2; 6) u,=3,5.

757. Cayuaitnaa ¢yHkuua X (¢) =Usiné, rae U —cay-
yafiHaa BeauuyuHa. Hafitu ceuennsa X (f), coorBeTcTBYyIOUIHE
(HKCHPOBaHHHM 3HAYEHHSIM aprymeHra: a) f,=n/6; 6) {,=
= n/2.

758. IlokasaTb, YTO HecJy4aHHHH MHOXHTEJNb MOJKHO BH-
HOCHTb 32 3HAK MaTeMaTHYEeCKOro OXHIaHHA:

MIX (t)-9 ()] =0 (2)-m.(2).

769. Hafitn matemaTHueckoe OXHAaHHe caydyafiHol QyHK-
uu X () =Ue!, rae U -—cayvafiHas BeJMYMHA, NpHUEM
M (U) =5.

760. IdokasaTb, 4TO MaTeMaTHYECKOE OXXHAAHHE CYMMH
ABYX cay4afiHRIX (YHKUHH paBHO CyMMe MaTeMaTHUYECKHX
OXHAAHHA cJaraemMbix:

Yxasaune. [IpHHATE BO BHHMaHHe, 9TO MPH JMoGoM (PHKCHpO-
BaHHOM 3Ha4YeHHH apryMeHTa ceveHne cayyafiHolt GpyHKUMH ecTh cayvall-
Haf BeJIHGHHA.

761. Hafty maTremMaTHUECKOe OXHAaHHe caydahHOl PyHK-
uuu: a) X ({)=U*+2t+1; 6) X (t)=U sin4t 4V cos4t,
rae U u V—cayuaiinsle BesiHauHH, npuaeM M (U)=M (V)=

762. lokasaTb, YTO KOppeJsllHOHHAA QYHKUHA caydafi-
Hof ¢yukumu X (f) paBHa KOPpeJIAIIHOHHOA QYHKUHH LeHT-
pupoBaHHofl cayvafinod PyHkuun: X (f) =X (f)—-m,(t).
763. Iloka3aTh, YTO NIpH PaBHLIX MEXAY COGON 3HAUEHHSA X
apryMeHToB KODpEJSILHOHHAx» (PYHKUHSA cAydaRHOA QYHKUHH
X (t) paBHa ee aucnepcuu: K. (¢, t)=D, ().
Ykxasanue [IpHHATE BO BHHMaHHE, 49TO, M0 OfpeEr MIEHHIO JHC-
nepchu cayuafinofi sennaunn X, D= M[(X —m,)*]=Mm [(X)%].
764. NokasaTb, 4TO OT NPHOABJIEHHA K cAydaliHOA QyHK-
uun X (f) HecayuafiHOf OGYHKUHH. @ (f) KOppeasuUHOHHAA
¢yHKuHs He H3MeHseTcA: ecaH Y (§)=X(f)+o@(f), To
Ky (tir t) =K. (1, t,).
Pemenue Hafinem mMareMaTHYecKoe OXHAAHHE:
my ()= M [X (O)+ @ (D] =my ()@ (t).
Hafzem nentpHpoBaHHyio GyHKUHIO:
Y (O)=Y () —m, (t)=[X ()4 ()] —[mx ()@ ()] =
=X ()—me (=X ).
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Taxum obpazom, Y (t)=X ().
Hafizem xoppensuuonnyo yskunio ®):

Ky=M[Y (t)Y (t))=M[X (1) X (t9)] = Ky
Hrag, K, =K.

765. U3BsecTHa koppessiuMoHHaa ¢yukuusa K, cayuai-
HOA ¢yHkuun X (f). Hafitu KoppeasuuoHHyio GyHKUHIO
caydyanson ¢yukuun Y (¢) = X (¢) -+ 1%

768. foxasaTh, 9TO nNpH YMHOXKEHHH cay4yahHoOf ¢yHK-
uHn X (f{) Ha HecayuafiHbii MHOXHTeNb @ (f) KOppeJsiLHOH-
Has OGyHKUHS YyMHOXaeTcss Ha mnpousseseHue @ (4,)-@ (1,).

767. HapecTHa KoppeasuHoHHasa ¢pyHKuHa K, ciayuafinon
byuxuun X (¢). Hafitu KoppesnsuHoHHYIO QyHKIHIO cayuail-
HOll oyHkuuu: a) Y (t)=X(@{)-(¢41); 6) Z(t)=CX (1),
rie C —nocTosiHHAA.

768, Ilycty X (t)—cayuafinas ¢yHkuusa, @ ({)—Hecay-
gafiHaa ¢yuxuua. Iokasate: ecan Y (§) = X ({)+ (L), 10
D, (t)=D, ().

Pemenue. lMepsufi cnoco6. INpu swbom ouKCHpOBaHHOM
SHaueHHH aprymeHta ceueHHe X ({)—cayvafiHas BeaHuHHa, @ (f)— no-

cTosiHHoe u4Mcho. HseecTno, uTo npuGasaende K cayvyafiHoi BeauunHe
MOCTOSHHOrO GHCA3a He H3MEHAeT ee nMCNepchu, nostomy Dy (1) =

=D [X (1)+ @ (1)] = D (1).

Topofi cnoco6. lpuGapienne K cnysaftnofi ¢pynkuuy necay-
waflHOro cJ1araeMoro He HaMeHAET KoppeasuaoHnofi pyHxkuun: K, (14, 13) =
=Ky (11, tg). TIpH paBHBIX 3HAUEHHHX aPTYMEHTOB MOAYURM K, (£, () ==
=Ky (£, 1), nau oxouuatenwuo D, (/)= Dy (t).

769. HsBectHa aucnepcusa D, (f) cnygafiHOR ¢yHKuHu
X (). Hai#tth aucnmepcuio cayuafiHolt yHkuuu Y (¢) =
= X () +2.

770, dauno: X ({)—cayuaiinaa ¢yHkuusa, ¢ ({) —Hecayuaii-
Han ¢pynxuus. lokasats: ecm Y (1) = X (¢)-9 (), To D, ()=
=q* (£)-D, ().

771. HassectHa aHcnepcHs cayudafiHofi ¢ynkuuu X (¢).
Hafitu aucnepcuio cayuaftnofi ¢ynkunu Y (¢£) = (¢ + 3) X (¢).

772. Ha Bxoz yCHJIHTEJIbHOrO 3B€Ha NOJAETCA CJay4yanHas
dyHkuua X (f), MaTeMaTHYeCKOe OXKHJaHHE H KOppeJaUHOH-
Hafg (YHKUHA KOTOpO#t H3BecTHH: m,(I)={, K (¢, {,) =
= e~ (s=t)* (a > (0). Haiitu: a) MaTeMaTHUEeCKOE OXHAAHHE,;
6) KoppessiuMOHHYI0O (PYHKUHIO BHIXOAHOM cJy4yafiHOH PyHK-
unn Y (¢), ecan KospduuneHT ycHaeHus k=>5.

YRasanne., Yuects, 9To BuXoaHan SyRKuma 7 (£)==5X (7).

* B oroft sanave B B paAe HOCJAEAYIOILHX 83434 JAA MPOCTOTH
safnHucH CKOOKH (81, f3) onyleHnl.
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773. Iloxa3aTb, YTO KOppeasilHOHHAs GYyHKUHS NPOH3Be-
DeHHA JBYX UEHTPHPOBAHHLIX HEKOPPEJHPOBaHHHIX CJayyaii-
HHX QYHKUHA paBHA NPOH3BEIECHHIO KOPPENAUHOHHEIX QYHK-
WHHA COMHOXHTEJEH.

Pewenne. Tlyers Z(7) =X (3] 14 (). MaremaTHueCcKOe OXHAAHHE
Npou3BeNeHHA HeKOPPeNHPOBaHHHX GyHKUHA PaBHO MPOH3BEACHHIO MaTe-
MaTHYECKHX OXKHAAHHA COMHOXHTEJNEH, MO3TOMYy m, (t)=m§ ) m‘; ().

MaremaTHuyecKoe OXHAaHHe MA060# UEeHTPHpPOBaHHONA Q)ynlsuuu paBHO
HyJso, nostomy m, ({)=0:0=0 u, caegosatenvHo, 2(!)=X (l)f’ (?)-
HickoMasi KoppeasiuMoHHast PyHKIHS
Ke=M[Z(t) 2(t)I=M{[X (t) Y (t0)] [X (ta) ¥ (1)}
INeperpynnupyeM COMHOXKHTENH NMOX SHAKOM MaTEMaTHYECKOrO OXKHAAHHSA:
Ke=M ([ X(t5) X 41 IV (t2) ¥ (t)])}.
YuuteBaf, 9TO safaHHHe QYHKUHA He KOPPETHPOBAHH, NOJNYIHM

Ke=M[X () X t]-M ¥ (1) ¥ (1)),
HJIH K‘=KxKy.
Koppeasuuonnass ¢yHkuna caydafinofi GyHKUHH paBHa Koppenas-

unoHHON (QyHKINMH LeHTpRpoBaHHOR QyHKUHM (CM. 8anauy 762), nostomy
oKonuatensHo umeeM K;=K ;K Iz

774. [loka3aTb, 4YTO KOppeJsALHOHHAs (PYHKUHS MPOH3-
BEJCHHA TpeX UEHTPHPOBAHHHX HE3aBHCHMHIX CJyYafHBIX
¢yHkuHA paBHAa MPOH3BEAEHHIO KODPPENSUHOHHBIX (PYHKUMMH
COMHOXHTeJIeH.

775. Hatitu: a) matemaTHueckoe oxujauue; 6) KoppeJs-
IHOHHYI0 (YHKUHIO; B) JAHcMepcHIO caydahiHofi ¢yHKUHH
X({)=Ucos2t, rane U-—cayyaiiHas BeJHYHHA, NpHYEM
M @U)=5, D{U)==6.

Pemenne. a) Haltaem nckomoe MaTeMaTHYECKOE OXKHAAHHE (HECy-
yafinnfi MHOKHTEAD COS 2/ BHHECEM 32 3HAK MaTEeMaTHYECKOro OXKHAAHKSA):
MI[X (£)]=M[U cos 2t} =cos 2tM (U)=5 cos 2¢,

6) Hafinem ueHTpHpOBaHHYI0O QYHKUHIO:

X (t)y=X (t)—my (t)=U cos 2t —5 cos 2t = (U —5) cos 21.

Hafinem uckoMyio KoppensuHoHnyio $yHKIIHIO:

Ky (t1, t) =M [X (t:) X (t)] =M {[(U —5) cos 211] [(U — 5) cos 2t,]} =
== c082/;c082¢/M (U —5)3.
Yuntusag, 9t0 M (U —5)2= D (U)=G6, oKONuaTeALHO HMeeM
Ky (11, 13)=06cos 2/; cos 2¢,.

B) HafizeM HCKOMYIO AMCTEDCHIO, IS 9ero MONOXKAM lj=1Iy=1I:
D, (t)=K,(t, t)=6cos?2!,
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776. HafAtu: a) matemaTHueckoe oxkuzuaHue; 6) Koppenas-
HHOHHYI0 (YHKIUHIO; B) aHcnepcHio caydafiHofi (QyHKUHH
X ({)=Usin3t, rae. U—cayuafinas BeJHIHHA, NpHIEM
M{U)=10, D({U)=0,2.

777. HsBectna xoppensiuHoHHan ¢ynkuusa K, (¢,, ¢,) =
= l,1,4 5t}t; cayuafinoii ¢pynkuun X (f). a) Y6enu‘rbca Ha
npumepe npu t,=1, {,=2 urto aGcosoTHas BEeJIHIHHA Koppe-
JASAIHOHHOA ¢yuxuuu He MnpeBHINaeT CPeAHero reoMeTpH-
9eCKOro JNHCNEepCHHA COOTBETCTBYIOUIHX cevyeHHA; 6) HalTH
HOPMHPOBAHHYIO KOPPEJSILHOHHYI0O (QYHKUHIO M BHYHCIHTH
KO3(ppHLHEHT KOppeJsiliHH cedeHHH, COOTBETCTBYIOUIHX 3HA-
9YeHHAM aprymeHToB i, =1, {,=4.

778. 3anaHa KOppeJlﬂlIHOHHaﬂ dynxuua K (¢, L) =
= {,l,e~ V-4l cayuahinofi ¢ynknuu X (f). Hafith HopmMHpoO-
BaHHYIO KOpPpPEeJIALLHOHHYIO (PYHKIHIO.

779. Hafitn B3auMHyl0 KoppeJ/iaiiHOHHYIO GyHKIHIO ABYX
caydafinnx ¢yukuufi: X (f)=¢*U n Y(t)-—t'U rae U —
caydafinan BeanydHa, npuuem D (U)=5.

Pemernne. Hafinem MaTeMaTHUeCKHE OXBAAHHA:
My (8) =M (13U) = my, m, (1) =M (3U)=3m,.
Hafinex uentpaposanune ¢pyHxuus:

X (t)=X (t)—my () =13U —3mz =13 (U —my,),
Y (O)=Y ()—m, (t) =1U —Pmy=1> (U —my,).

Hafinex B3anMHYI0 KOppeAAnHOHHYIO GYHKIHIO:

Ryy=M[X t)? (t)] =M {[ (U—m)][3 (U —mp)]} =
=183M [(U —mg)?] = 313D (U) =51313.

Hrak, R, =511

780. Jloka3satb, 94TO B3aHMHasl KOppeJssUHOHHAA QyHKUHS
caydafinnx ¢yHkuuft X () u Y () paBHa B3aHMHO#A Koppe-
JISHOHHOA (QYHKUMH UEHTPHPOBaAHHHX GYyHKuHA X(@) n
¥ (1).

781. [okasaTb, 49TO NpH OZHOBPEMEHHON MNepecTaHOBKe
HHJAEKCOB H apryMeHTOB B3aHMHasi KOppeJANHOHHas (PyHK-
M ABYX c.nyqaﬁuux byHKUHA He H3MEHsAeTCA: Ry (8 )=
= Ry, (¢,

782. 3anaﬂa B3aHMHasa KOppeafilHOHHasa GQYHKIHS
R,, (tl, =cos(af; +pt,). Hanucarp B3auMHYIO Koppeas-
LLHOHHYIO q;yuxumo Ry (1 tg)-
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783. HafiTh HOPMHPOBAHHYIO B3aHMHYIO KOPPEJNALHOHHYIO
¢yHKuHIO cayuafiHuX yHKuuh X () =tUn Y ()= + 1)U,
rzl,el U —cayuafinas BeJHYHHa, npuueM aucnepchsa D (U) =
= 10.

§ 2. XapakTepMCTHKM CYMMBI CRYHAHHLIX PyHKUMA

Teopema 1. Mamemamuueckoe oxmudanue Ccymmol KOHELHO20 YUCAG
cAydadnx pyHKYLL PABHO Cy MME MameMamuLecKux oxudanul caazaemus.,
Cheancraune Mamenamuueckoe oxudanue cysmmol caywainod
gyuxuuu U CAYMAUROU BEAUXUNN PABHO CYMME UX MOMEMAMULECKUX OMU-
anud.

Teopema 2. Koppeasyuonnas yuxyua cymmsl 06yx KoppeAuposaAHRIME
CAYHAAHNX PYHKLYUE PUBHA CYMME KOPPEARKUOHKIIX PYHKYUL CAG2aeMOX
u eraumnol Koppeasayuonnod dynxyuu, xomopas npubasasemcs 0sanou
(¢ pasnuim nopadxkom caedosanus apaymenmos): ecau Z(1)=X (1) +
+Y (), mo

K:(ty ta)=Kyg (i, t3)+ Ky (i L)+ Ryy @iy ta)+ Ry (fa, 1),
Teopema o6oGmaercs Ha B NONapHO KOPpPENHPOBAHHHX GyHKumf:

n
ean Y ()= Xi(t),

i=1
n
Kyt t)= 3 Ki(ti, ta)+ 3 Ry (o ta),
=1 (&7 J

rae napw KHAeKcos (i, j) BTOPOro cnaraeMoro ecTb pa3MelleHHA H3
yucea 1, 2, ..., n, B3uTHX NO Apa.

Caenctraue . KoppeasylonHnas pyHKyus cymmsl Hexoppeaupo-
BAHHBX CAYYAUHNX PYHKUUL PABHA CymMme KOPPEAAKUOHNHUX PynKxyud caa-
2aeMbx, - .

Cnencrue 2. Koppeaayuonnas @yrxyus cayvadrod Qynxyuu
U HEKOPpPeAUPOGAHHOE C Hel CAYYQUHOU 6eAUXKUNB PABHA CYMMeE KOoppe-
Aayuonrod Pynxyuu caysadnod QPyHkyuu u oducnepcuu cay«adrod seaus
QUHN,

784. 3anaHnl KOppeJisillHOHHbIE H B3aHMHLIC KOPPEJfliH-
OHHhle (PYHKUHH caydahHhXx ¢yHkuuii X (f) m Y (¢). Hahitu
KOPPENAIHOHHYIO (yHKUHIO cayudadHOA QYHKuHH Z({)=
= X ({)+Y ({), ecan paccmarpuBaeMbie QYyHKIHH: a) Koppe-
JIHPOBaHLI; 6) He KOppeJHpPOBaHHI.

785. HM3BecTHB MaTeMaTHuecKue OXUJAAHHA m, () =21+
4+ 1, m, (t)=t—1 u KoppeasuuoHHbie QYHKHUH K, =1l,,
K,=e-¢{1-1)' peKoppeJMPOBAHHLIX CJY4YaHHHX QYHKUHH
Xy(t) n Y (f). HaiiTn: a) maTrematruyeckoe oxujanue; 6) kop-
PENAUHOHHYIO PYyHKUHIO cayyaiHoi dyHKuun Z ({) = X (¢) +
+ Y (¢).

786. 3ajaHbl KOppe/filHOHHbIE H B3aHMHBIE KOppe.silu-
OHHble QYHKUHH cayuvailHeix pynkuuit X (¢) v Y (#). Haiitu
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B3aUMHYIO KOPPEeNAUHOHHYIO GYHKIUHIO caydaAHHX GYHKUKA
Uy=aX({t)+by(t) nV(t)=cX(t)+dY (I), rnea, b, c, d—
NOCTOAHHHE AefiCTBHTE/IbHbE YHCJA.

787. 3ananbi KOppeJiAllHOHHLIE H B3aHMHbIE KOPpPEJNALHOH-
Hele GQYHKUHH caydafinux GyHKuui X (¢), Y (¢), Z (t). Haittw
KOPPENAUHOHHYIO (YHKIHIO caydaldHOA ¢yHkuun U (f) =
=X{)+Y (t)+2Z(t), ecam paccmaTpuBaemble QYHKUHH:
a) NonapHO KoppesHpoBaHH; 6) MonapHO He KOpPeJHPOBAHH.

788. Jloka3saTts, yto dopmyay K, =‘_21 Kx‘+‘§l Rx,x/ Ans

OTHICKAHHSI KOPpPeNAUHOHHOH YHKUHH CyMMH VY (f) =

= 3} X, (f) n KOppeHPOBaHHHX CAYY2HRHHLIX PYHKUHA MOKHO

sanucats B Buge K, = z
[

=1’

789. Hafitu MaTeMaTHUYeCKOe OXKHAAHHE, KOPPEJSAILHOH-
HYI0 QYHKLIHIO H AucnepcHIo caydyafiHoft dyHkuun X (f) =
=Ut+Vt*, rae U u V—HeKkoppesHpoBaHHLe CJYy4ahHbe
;Je?‘lla)quu;l, npuiem M U)=4, MV)=7, DU)=0,1.

Y x83aHne. [Tpunars Bo BHHManKe, 9T0 BeJHUHHN U K V He xoppe-
AHPOBaHDH, NOITOMY UX XOPPeNAUHOHHLEA MOMENT M (U —m,) (V—my)| =

Res,

780. Hafith MaTeMaTHYecKOe OXHAAHHE, KOPpPEJALHOH-
HYWO OQYHKUHIO H m'lcnegjcmo cayuafinoft dbyHkuuu X (f) =
=Usint+Vcost, rae H V —HexoppeanpoBaHHHeE CJYy-
llaﬂDHH‘f) BeJHYHHB, npuueM M (U)=1, M(V)=8, D(U) =
=D ((V)=4.

791. Hafith maTeMaTHYeCKOe OXHJAaHHE, KOppeJisiliHOH-
HY1I0 QYHKUHIO H aHcnepcHIoO caydafiHofi ¢dyHkuun X (f) =
= Ucos2{+Vsint+t, rne U n V-—HekoppenHpoBaHHHE
cayuafitinie BeMquHL, npuieM M(U) =1, M(V)=2, D(U) =
=3, D{V)=4.

¥Yxasaune. lNpnBaBnrenne K cayuafinoh GyHxuHH Hecaywahuoro
CAATASMOro { He HIMEHRET ee KOppMﬂlLHOHHOﬁ (byHlﬂ.lllll. nos'ro;l,y AOC-
TATONHO HAATH KOppeNAUHOHHY!0 PYyHKUHIO cayuwafiHoft QyHKuUHH Y (¢) =
== {cos2t4Vsint.

792. 3anaHu cayuafinbie QyRKuuH X (¢) =Ucost 4 Vsint,
Y (¢)=U cos3t+Vsin3t, rae U u V—HekoppennposaHHbnie
caydafinnie BesHuHHH, npuyeM M (U)=M (V)=0, D(U) =
== D (V)=5. Hafitu HOpMHPOBaHHYI0O B3aHMHYIO KOppeJs-
QHORHYI0 QYHKUHIO Py (L1 &)

793. aRTH KOppPe/IALHONRYI®0 OYHKUHIO CcaydahHofRt
bynxunn X (£)=U,cos 0,14V, sinw, i+ U, cosw,t +V, sino,t,
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rae o,, ®,— NOCTOsHHKE YHcaa; U,, U,, V,, V,—nonapHo He-
KOppeJIHpOBaHHHE CJYy4YafHhie BeJIHUHHE, NIPHYEM HX MaTeMa-
THYECKHE OXHAAHHA PaBHH HYJIO, AHCNEPCHH BeaHdHH Uy
H V, paBum D,, aucnepcuu Beanunn U, u V, paBun D,.

§ 3. XapaxkrepucTHKN NPOMIBORHON OT CRYUANHON (PYyHNILIN

TFoBopAT, 9TO NOCAEAOBATEALHOCTh CAYWAfiHHX BeAHYHH Xy, X,
cesy X Cx00umMCca 6 cpeonexsadpamudrom X cayyafinoh seauuune X,
€CAH MAaTeMaTHweckoe OXHJAaHHE KBaapaTa pasHocTH X,— X crpemurcs
K Hyao nps n —»®: M [(X,— X)*]=0. Cayuafinyio Beanunny X ua-
3HBAIOT npedesos 8 cpedHexeadpamuuHos NOCJAENOBATENLHOCTH Cayuafi-
HHX BeaHYHH Xy, Xg, ..., X,, ... 7 namyr: X=Li.m. X,,.

Cayualtuyio ¢ynxkuuio X (!) nasmsawor Jugdepeperyupyesod, ecam
cylnecTsyer Takas o¢ynxuua X’ (f) (ee Has3HBawT npoussodnod), wTo

. X({+Aa)—X () ’ z_
lLim. M [ Al —X (l)] =0.

Takum o6pasom, npouseodnol caywadrnod yuxyuu X’ (f) HasuBawT
CpenHeKBaRpaTHUHHA Npeaes OTHOWICHHS NMPHpalleHHs (YHKIHH K NPH-
paiennio aprymenta Al npn Al — 0:

X ({+Al)—X (1)
At ‘
Teopema 1. Mcmesamuueckoe oacudanue npouseodnod X ({)=x

om caywaiinod ¢gynxyuu X ({) pasno npoussodnold om ee mamemamuse-
€K020 OXUOAHUR:
m, ()=m, ().

X’ (1)=Li.m.
At -0

TeopeMy 1 MOXKHO COOGLULHTL: MAMEMAMULECKOE OXCUOGHUE NPOUS-
800HOU nopaoka n om cayuaidnold @ynxkyuu paso npoussodHod smo20
e NOPAOKA ONM €€ MaAmeMAMULECKO20 OMUORHUR.

‘Teopema 2. Koppeasyuonnas dynxyus npoussodrod om caysalirnod
dynuxyuu X (t) pasna emopoi csmewannold uacmnod npoussodnol om ee

KOPPEARYUORHOL Pynxyuu:
K (l ! )=a’Kx(t|. l’)
F ot,0ty

Teopema 3. Bsausmnas KoppesRyuonnas Pynxyus cayualinod Pynx-
yuu X ({) u ee npoussodnod pasna sacmnod npouseodnold om xoppeas-
yuonnod PynKyulu no coomeemcmsyiuesy apzymenmy lecau undexc x
3anucan Ha nepeosm (emopom) mecme, mo Ougpeperyupyom no nePoosy
(emopoay) apzymenmy):

_ Kt ty) oy 9K (11, 19)
in (t1, l:)—-—a"—’. Rix (ti, ’*)—_xa:,—""

794. 3apaHo MaTeMaTHUECKOE OXKHAanHe m (£)=1342¢{4-1
cayuafinofi pynxuun X (). Halitu MaTreMaTHuecKoe OXHAa-
HHE ee NPOH3BOAHOM.

795. 3apnano - MaTeMaTHUecKoe oOXuaaHue m, (f)=1*-}4
cayuahinofi pynxkuun X (f). Hafith mMaTremaTHuUecKoe OXHAA-
Hue cayaafinofi pyuxkuun Y (f)=1tX’ (1) 4 #*.
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796. HoxasaTb, 4TO MaTreMaTHYeCKoe OXHAaHHe BTOPOR
NpOH3BOAHOH OT JABaXAb AHdpepeHUHpPyeMOA caydafiHoOMR
¢yukunn X (f) paBHO BTOpPOH NPOHM3BOAHON OT ee Marema-
THYECKOro OXCHAAHHSA.

797. 3agana koppeasiuHoHHas ¢yHkuHa K, =5e-t:—t)*
cayyaitHoit ¢yHKunu X (¢). HafiTH xoppessiuHOHHYIO QPYHK-
ItHI0 ee NPOH3BOAHOHN.

798*. 3apana cayuyafinaa ¢yHkuua X (f)=Ue3'cos2t,
rae U —cayuaiinaa BeaHyHHa, npudem M (U)=4, D (U)=1.
Hafit: a) MareMaTHYecKoe oXKulaHHe; 0) KOppeAsLIHOHHYIO
yHKIHIO ee NPOH3BOJAHOM.

799. Ha Bxox auddepeHuHpyollero 3seHa nocrymnaer
cayyadHas QyHkuHa X (f), KoppeasiuHOHHass GYHKLUHSA KO-
topo#it K, =[D, cosw (¢, ——t,)j/(t +t,). Halith KoppeasunoH-
HYIO (bym(umo BHXxogHON ¢yHKuHu Y (£)= X' (¢).

800. Ha Bxoa audxpepeHuHpyollero 3BeHa MNOCTymaer
cayusaitHasa ¢yHkuua X (f) ¢ MaTeMaTHYECKHM OXXHAGHHEM
m, (t)=>5sin { n KoppenssLHOHHON PyHKUHEH K, =3e—0-8¢s~1)",
Haiitu: a) maremaTHueckoe oxHAaHHe; 6) KOppensLHOHHYIO
dyHKuHo BoixogHol ¢yHKuuu Y (¢) = X' (£).

801. Ioka3aTb, YTO B3aHMHas KOppeJsilHOHHasa (QyHK-
uHA cayvalinodh ¢yHkuuH X (f) u ee npoH3BORHON paBHa
YacTHOH MPOHU3BOAHOA OT KOPPeJALLHOHHON (QYHKLUHH no
apryMeHTy, KOTOPHIH «COOTBETCTBYET MPOH3BORHOMH» [ecan

HHAEKC X CTOHT Ha NepBoM (BTOpPOM) MecTe, TO Hajao Aud-
¢epeHllHpOBaTL NO NepBOMY (BTOPOMY) apryueﬂ'ry]
_ 0K« —9Ks
a) R,; o, 6) R;, =30
Pemenne. a) [lo onpesenennio B3aHMHOR KoppeasuHOHHOR
yHKUHH,

R,; (t t)=MX (t) X (ta)).

MpoxspeseHHe NOA 3HAKOM MAaTEMaTHYECKOTO OXHAAHUA MOXKHO
NpPeACTaBHTb B BHAE 4acTHOR NpPOH3BOAHOA No APryMeHty [y

dX(t.) oLk () X% (t.)l

X)X (¢ =%t o,

arX() X (t.)l}
oty

YuyutuBas, uto onepauHn AuddpepeHUNPOBAHUA H HAXOKIACHHS Ma-

TEMATHYECKOro OXXHAAHHA MOXHO nepeC‘ranlsrrb, OKOHYATEeNAbHO noayYHM

R .=OMIX () X (t9)] _
= aty 0!, :
G) PexkomenjyeM A0Ka3aTh CaMOCTOSATENbHO.

nostoMy R o =M
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802. 3apaHH KOppeALHOHHBIE QYHKLHHU: @) I, = e~ th~f)"
6) K,=t,t,el»+, HaliTu B3auMHBeEe KOppe/silHOHHBE PYHK-
uvu caydaiHoli ¢yHkuud X () U ee NMPOH3BOAHON.

803. HsBecTHa B3auMHasi KOPpPENALHOHHAA CQYHKLUHA
R,; cayuaiiHofi ¢pynkuun X (¢) u ee npoussopuoii. Hadtu
KOppeJNIALHOHHYIO GYHKUHIO NPOH3BOAHOM.

804. HssecTHa B3aHMHas KoppeasilHOHHas YHKIHSA
R =ti(t,+ 1)enr+s cnyuaitHoli ¢pyHkunn X (f) u ee npo-
H3sogHofi. HaifiTH KoppesiiLHOHH Y10 GYHKLHIO NPOH3BOLHOMN.

805. HailTu koppeasiLlHOHHYIO QYHKIHIO CNy4aHHOH QyHK-
uun Z ()= X (¢) X’ (f), 3Hasi KOppeJAIHOHHYIO QYHKUHIO K.

Pemenne, B cuny reopeun 2 (§ 2), K‘=K‘+Ki + in'l'R}x-
YuuteiBan, uTO KOppenAAuHOHHas (yHKUHA NpoH3soAHOll (Teopema 2)
_ O,
Ki = 51,0t

H B3aHMHule KOPpeJALHOHHBe GYHKUHH (Teopema 3)
R aK oKy  p. oK

0ty * L xx” ot
OKOHYATEJNBHO NOJYUHM HCKOMle xoppenﬂuuonuylo dyuxump;

Ky | 0K,
Ks K""‘az at,"' ar, T or,

806. Haiitu KOpPEALHOHHYIO YHKUHIO cAyYaHHOH PyHK-
uud Z (¢)= X ({)+ X’ (t), 3Has KOppPEeNALHOHHYIO DYHKIHIO
K = Be={l1-1.)*,

¥ kas3anue. Hcnoawsosars 3amauu 797 u. 805.

807. Iloka3aTb, YTO B3aHMHafi KOppeJsilHOHHas (YyHK-
uusa caydaitHot $yHKUHH H ee BTOPOH MNMPOM3BOJHOM paBHa
YaCTHO# MPOH3BOAHOH BTOPOro NOpPAAKA OT KOpPeJALHOH-
HOil (QYHKUHH NO apryMeHTy, KOTOPhii «COOTBETCTBYeT»
npousBoaHo# [ec/H HHAEKC X Ha mNepBOM (BTOpDOM) MecTe,
TO AH(pdepeHUHPYIOT KOPpPEeJNALHOHHYI0 (YHKUHIO NO nep-
BOMY (BTOpOMY) aprymesty]:

2 9
R:r'x (tlv 13)3%' Rx:r( 1Y 2)"'60:;"

808. 3ajaHa xoppeuHOHHaf PyHKuHs K, =e-(h-0)"
Haitth B3aHMHhle KOppe/ALHOHHHE (QYHKUHH CcJay4yaidHoMH
dynkunn X ({) v ee BTOpOii NPOH3BOAHOIA.

809*. Haittn KoppessiuHOHHYI0O (QYHKLHIO cJy4yaHHOH
byukunn Y (8)=U (£) X (t)4-V-(¢) X' (¢), rae X (f{)—aud-
¢epeHnupyeMans cayyaftHas QYHKIHA, KOppeJAlHOHHAA
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dyHkuusa koropoit usBectHa; U (¢) u V (¢) —muecayuahinne
PyHKIHH.

810*. 3anaHa kKoppensiuMOHHas (QYHKNHA caydafHoM
dyuxuun X (f). Hafirn B3auM:uylo KoppeJsiiHOHHYIO PyHK-
umio R,, cayuafinux QyHKuUnA Y(t)--aX(t)+bX'(t) H
Z(t)-—cX ($)+4dX (t), rae a, b, ¢, d—nocrossHHble AeficT-
BHTeJIbHBIE YHCJIA.

§ 4. XapaxTepMcTHKKM MHTErpana or CNyqyanKoi (pyHKUMM

Humezparom om cayxaidnod ¢ynxyuu X () no orpesky [0, f] Ha-
SNBAIOT NpPeAe] B CPeAHEKBANPAaTHYHOM MHTETrpajibHOM CyMMBI NPH CTpPeM-
ACHHM K HYJI0 9acTHYHOrO HHTEepBaJa As; MaKCHMaJbHOfl ANHHH (nepe-
MEHHAa® HHTerpHpoBaHMAR oGo3iaveHa dvepe3 s, 9YTOOW OTJAHYHTL ee OT
npenena UHTErPHPOBaHHA f): .

¥ @=Lm 3 X (s1) As,=§ X (s) ds.

Teopema 1. Mamemamudecxoe omudanue uxmezpasa om caysaidsod
QUHKYUL PDAGHO UKMEZPAAY OM ee MAMEMAMUNECKOZ0 OMUOBHUR:

t !
ecau Y(l)=S X (s) ds, To m,, (l)=S my (s) ds.
0 0

Teopema 2. Koppeasyuonnas Qynxyus unmezpasa om caysadrnod
dynxyuu paena aaodnoxy unmezpaay om ee KOpPeAALUORKOG Pyrxyuu:

4 1,
ecan Y (l).—S X(s)ds, 1O K,-—S SK, (51, 82) ds; ds,.

Teopema 3. Bsaumnasn xoppe.cinquonnas Pynxyus caywadnod Pyux-
ywu X () u HETErpana Y(l)=$ X (s) ds pasna unmeepaay om Kop-
peasyuonnod Pynxyuu c.«yuaduoa: Pynxyuu X (1):

Rgy= S' Kx (44, 5)ds.
0

811, 3nas MaTeMaTHYecKoe OXHAaHHe my({)=3*+1
cayuafHof PyHKuHH X (t). HaATH MaTeMaTHYECKOe OXHJa-

HHe HHTerpana Y ({)= S X (s)ds.

Pemw en ne. HckoMoe MaTeMaTHUECKOE OXHAaHHE
t

3
my (@)= me (9 ds=§ (Go*+ 1)-ds =17+ 2.
0
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812, HafilTh MaTeMaTHYeCKOE OXHAAHHE HHTerpasa
¢

Y (2) -S X (s)ds, sHas MaTeMaTHYeCKOe OXHAZHHE caydafi-

P\ .
Hoft dynkuur X (f): a) m,.(t)=cost; 6) m,(t)=4cos*t;
B) my(f)=t—cos?2t.

813. 3anana cayuafinas ¢ynkuua X (f)=Ue* cosft,
rae U —caynafinasn BeaHYHHA, NpuieM M (U);= 5. Hafitu

MaTeMaTHIECKOEe OXKHAaHHE HHTerpasa Y (f)= S X (s) ds.
0

Yxasaune Hafitth cnavans m (¢).

814. Ham;n MaTeMaTHYeCKOe OXKHaaHHe caysafiHoft pyHK-
uwn Y ({) = S X (s)ds, sHas cayuafiHylo ¢ynkuuio X (2):

0
a) X (¢)=Ue*sint; 6) X (1)=U sin*t, rae U —cayuafinas
BesuunHa, npuiem M (U)=2.
815. 3anana cayuafinan ¢yuxkuua X (f)=U cost, rae
U —cayvafinaa Benuuuna, npuvem M (U)=2. Hafitu mare-
MaTHYeCcKoe oxHiaHHe caydafiHoi QyHKUHH

3
Y()=(* + l)/SX(s) ds.
(]

816. 3anana koppeasunonHan ¢yHkuua K,(¢, ¢,) =
= cosw{, cosmf, cayuafinoft ¢pyuxkuun X (f). HafiTu: a) xop-
pen:muouuylo ¢yukuuio; 6) ancnepcHio HHTerpaJa Y (f) =

=§X(s) ds.

‘P emenne. a) Koppeasnuonnas oysxuus nuterpana Y (f) =
= S X (s) ds papna apollHOMY HHTerpany oT 3ajaHHofl Xoppeasiumonso#
0

HKUIHAS
¢y ‘| '. ‘l ‘l

Ky (s, td) —§ S Ky (53.84)ds, ds.=S S €OS @Sy COS WSy dsy dsg ==
0 00

‘. 'l
= S cos @s; ds, S cos wsg dsy = (sin @t sin wl,)/ws.
0 0

6) Hallgem HMCKOMYIO AHCNEPCHIO, /A uero B HakAeHHOR xoppease
LHROHHOA QYyHKIMHH NOACKHUM fy=lg={:

Dy (t)=K, ¢ .t)=sin® ot/a®
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817. 3anana KoppeasuHoHHaa pyHKuus K, = sinwt, sinwt,
cayyaiiHo#t ¢yHkuuu X (£). Hafitu: a) KoppeJsslHOHHYIO
t

dyHkuuio; 6) AMcnepcHio HHTerpana Y (¢) = S X (s) ds.

0
818. Ha Bxox HHTCrpHpyloulero ycTrpoficTBa mocTynaer
caydaitnas dynkuusa X (), koppensauHOHHAs PYHKUHA KO-
topoit K, = ¢,t,. HafiTh nucnepcHio Ha BhiXxoJie HHTerpaTopa.
Ykasaunmue. BH‘IHCJII:TI; CHayaja KOppPeJNAlHOHHYI0 (yHKUHIO

BuiXofHOA QyHKuuu Y () =S X (s) ds.
0

819. Hahtu aucnepcHio HHTerpana Y(t)_SX (s) ds,

3Hasl KOPPEJAUHOHHYIO PYHKUHIO caydafiHoR tpym(uuu X (1):
a) K,=2613+3t,t,; 6) K, =t,tets+4; B) K =1/1-4(t,—t,)%;
r) Ky,=esth +")cos2t cos 2t,.

820 Ha Bxop Hu'rerpupyxomero ycTpoAcTBa noOCTymaer
caydafinaa ¢yukuua X (f), mMaTeMaTHUeCKoe OXKHIaHHE H
KOppe/NallHOHHAA PYHKIIHS KOTOPOH M3BeCTHRI: m, (f) = cos?t,
Ky, =coswt, coswt,. HaliTH: a) MaTeMaTHYeCKOe OXXHJaHHe;
6) XOppensuHOHHYI0 (YHKIIHIO; B) AHCIEPCHI0O Ha BHIXOJE
HHTErparopa.

821*. 3ajaHa cayuafinaa ¢yHkuua X (¢)=Ue?’ cos 2!,
rae U —cayuafinas BeanunHa, npuaem M (U)=5, D (U)=1.
Hafitu: a) mMaTemMaTHueckoe OXHAaHHe, 6) KOppeNAIHOHHYIO

t

¢yHKuMIO; B) AMchepcHio HHTerpasa Y (f)= S X (s)ds.

Pewmenne, a) Buancanm npeusapnre.nbﬂo ua-reuaruqecxoe OWCH-
AanMe SaaduHofi dyHKUHH, YYHTHBasg, wro M (U)=

my (t)=M [Ue¥ cos 2t] =Ue3* cos 2¢- M (U) =5e3! cos 2t,
Hatinem uckoMoe uareuaru-lecxoe oxmnanue

my () = S my (s) ds=5 S e3s cos 2s ds.

Hurerpupys ABaXAW NO 4YacTAM, oxonqarenbuo noayuuM
my, (t)=(5/13) [e? (2 sin 2t 4-3 cos 2{) —3].
06) Buuuc/HM NpEABAPHTENBHO KOPPEASUHOHHYI0 (YyHKIIHIO 3a18H-
Holt pyukuuu. [IpuHAB BO BHHMaHHe, YTO WNEHTPHPOBaHHAf (QYHKILHS

X (1) =X (t) — my (1) = e3¢ cos 2t —5e3t cos 2t =e3 cos 21 (U —5),
meet K =M {[e3t cos 2¢, (U —D5)] [e¥s cos 24 (U —5)] =

=e? ('1+%3) cog 9t cos 25- M (U —5)2.
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INo yeaosuio, D (U)=M (U—5)2 =1, cnenoBatenbho,
Ky =e3 i+ cos 2¢, cos 21,
HafineM HCKOMYIO KOPpensiHOHHYIO (yHKIHIO:
ty 1,
Ky (ty, ts) = S S €3 (5, +33) cos 25, cos 25, ds; dsy.
00

BLINONHHB MHTErpHPOBaHHE, OKOHUATEJLHO HMeeM
Ky (t1, ts) =(1/169) [ (2 sin 2, + 3 cos 2,) —3] [e% (2 sin 2ty +
+ 3 cos 2t4) —3].
B) Hafigem nckomylo RucnepcHio:
Dy (t) =Ky (t, t)=(1/169) [e3* (2 sin 2 43 cos 2¢)—3]*.
t
822, Ha#tu pucnepcHio HHTerpana Y (f)= S X (s)ds,

0
3Haa caydailiiyio ¢ynkuuio: a) X ({)=Ucos2¢, rae U —
cayuaiiHasa BeanuuHa, npuueM M ((U)=5, D(U)=6;
6) X (t)=Usint, npuuem M (U)=2, D(U)=3.
823. 3amana koppeasiuHOHHas ¢QyHKOHA K,=e-ti+,
Hafitu Koppe/sifiiHOHHYI0O (DYHKHHIO cCAy4aHHOH ¢YyHKLUHH
¢

Y (t)=t{ X (s) ds.
0

¥Yxasanue HafiTh cHavasna KOPpPeNRUHOHHYIO QYHKIMHIO MHTEr-
pana, a 3aTeM HCNOJbL30BAaTL CBOACTBO 3 KoppeasuHoHHOA PyHkuuy (§ 1).

824. 3apana cayuafinaa Qyukuus X (f)==U cos3¢, rae
U —cayuaiinas Beaunuusa, npuuem M (U)=1, DU)=1.
HafiTu: a) mMaTemaTHueckoe oOxHiaHHe; 6) KOppeJALLHOHHYIO
GYyHKUHIO; B) JHCMEPCHIO cnyqaﬁuoﬁ GyHKUHH

Y (f) = ,l§ X (s)ds.

825*. 3apana / Koppensuuonnas  ¢ynkuus K, =
= e+t cos B¢, cosfBt,. Halitu aucnepcuio cayuannoh pyHk-
¢

nun Y (¢) =?";sx (s)ds.

0
826*. 3anaHa KoppeasilHOHHAA QyHKUHA K, = De=l#-ti,
HafiTu: a) xoppeasiiHoHHylo QyHKUHIO; 6) AMCNEPCHIO HH-
t

Terpana Y (f) = S X (s)ds.
0
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Pewen ne. Hcnonabayem Gopuyny

ty ty 4 '
K.=§ § Ka(s1,30) dsy dsy=D { ds, [ e~1-Mldg, ()
0 0 0

1. Tlyems ¢, < t5. Torxa suytpennunfi mnrTerpan
ts [ 1,

S e~ 18e—nl ds.-s e—(3s—81) ds..i_f e~ (=% dsg.

0 0 8

BunosRHB uHTErpHpoBaHHe, HalaeM
t
S' elt-tlgg =2 _e=si—e-si—e~s=8), **)
0

Tloacrasns (**) B (*):

t
K, (t1, ta)=D S [2—e=-ti—e (=3,
1]

TNocse rHTErpHPOBAHYESA NOAYUHM KOPPEASIHOHHYIO GYHKLIHIO NPH Iy < £y
Ky(t1, ts) =D [2t; + e~ tife—ta—e-thh-t)—]], "

2. Mycrs £y < ;. Hcnoawsays ceoflcTBO CHMMETDPHH (nNpH NepecTa-
HOBKE APryMEHTOB XOPPENALUHMOHEAR (QYHKIMA HE HIMEHHTCA), Cpasy

NOAYYMM KOPPEARUMORHYIO QYHKLKIO HHTErpana NPH fy < Iy
Ky(ts, t) =D |20y}~ Lte~ti—e-th=ta—1).

3. O6veannns sty ¢opuyay c dopuysoft (***), oKOHUATEALHO HMe-
e aas mobux ¢y R fy

Ky (13, te)==D [2min (t;, ts)+e~tife~ta—e=|h-hl-1),

rae min (¢,, {s)—nauMenbmee H3 WHCEN £; M /4.
Hafinem mcxomyo ancnepcuio:

Dy ()=Ky (t, 1)=2D (t+e='—1).

827*. 3anaun maTeMaTHUYECKoe OXnAaHHe m, () =3 4 44,
xoppeasunonHan ¢yukuns K,=10e-%1%~41. Halitu: a) Ma-
TEMaTHYECKOE OXHAaHue; 6) AHCNEpCHIO HHTerpaja

[ 4

Y ()= § X (s) ds.

828. Toxa3zaTb, WTO €C/JAH H3BECTHA KOPPEASUHOHHARA.
¢ynkuusa cayuafinofi ¢Pynxuun X (f), TO BaauMune Koppe-
JAUHOHHLIE QYHKUHK caydafinnx ¢yuxkunfi X ({) u Y (1) =
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= S X (s)ds BHpaxaloTcs HHTErpasamMH:
0

ts ty
a) R,, =§K,(tl, s)ds; 6) R,,,=§K,(s, t,)ds.

Pewenne. [lo onpepenennio B3anmuofi xoppeasuHounoft ¢GyHk-
min, Ryy,=M [X ty) Y (t3)]). Halinem nenrpuposannyw ¢yHxnuio:

1 1
P (t)=Y (t)—m, (t)=S X () ds—S My (5) ds==
0 0

t ¢
=S [X (s)—my ()] ds=s X (s) ds.
0 0

Caenosatenbno,

1y
Rey=M[X () V (t9) =M [X(m S X (s) ds]:-
0

1
=-M[S Xty X () ds].
0

Onepau«n HaXOXKHCHHA MaTEMATHYECKOTO OXHAAHWA H HHTErpHPOBaHHA
MOXHO MEHATL MECTaMH, NO3TOMY

1s ts
Ryey= S MR (ty) X (5)) ds = S Ky (t1, ) ds.
0 0

0) Iloxasarb CaMOCTORTEAbHO.

829. Hafitu B3auMRrbie KoppeasuHOHHbHE (YHKIHH cay-
[

yafiHx QyHKuHli X (f) u Y(t)=§ X (s)ds, ecan wu3BectHa

KoppensuHonHan ¢ynkuua K, cayvafinoli ¢ynxuun X (f):
a) K,=2t,t,+1; 6) K,=cost,cost,; B) K,=1,tehth,

Fnasa cemnaguaras
CTALUMOHAPHUE CRAYYANHME ®OYHIAPS

§ 1. XapaxkrepucTHKi CTIIMONRPHONH CAYURHNON Yy

Cmayuonaprod Ha3supalor caysafinyio ¢ynkuwo X (f), mMaremaru-
Yeckoe OXHAaHHe KOTOPOfl NOCTOAHHO NPH BCEX 3HAYEHHAX apryMenrta [
H KOppeasuHOHHaR HXOKA KOTOPORi 3aBHCHT TOJALKO OT Pa3HOCTH
aprymesTos fg—I;. 1042 CJepyer, “T0:
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1. KoppeannHoHHas (yHKHHA CTallHOHApHON cayuafinoit GyHKUMH
ecTh PyHXIHA OAHOTO apryMeHTa T==[g—/,:
Ky (1, ta) =kyg (13— 11) =ky (7).

2. Iucnepcust cranHonapuoff cayvafiHoli GyHKUHH NOCTOSHHA NpH
BCEX 3HAYEHHAX AapryMeHTta ! H paBHA 3HAYEHHIO KOPPENAUHOHHOR
GyHKIRHH B Havane KoopAauHaT (v==0):D, ({) =k, (0).

Koppeasnuonnas ¢yHKUHA cTaunosapHoi! $PyHKuHH olGsanaer che-
AyIOLLHMH CBOACTBaMH.

CpoficTrBo 1. Koppeasyuonnan ynxyus cmayuonaproil cayuad-
Hod pynKyuu —vemHas Pynkyus:k(T)=~R(—1).

CeofictBo 2. AGcoromnas 6esuviuHa KOPPeASYUOHHOU (PynKkyuu
cmayuonapHotl cAayvadnoidl BYHKYUL He npescbiluaem ee 3HAYEHKA 8 HA1AAL
xoopdunam: | kx (T) | =< kx (0).

Hopuuposannoid xopperayuonrnod pyuxkyued cTanrvoHapHoil cayuafl-
HOA (GYHKIHH Ha3HBAIOT HecAyvailiHyio QYHKUMIO apryMeHTa T:

Px (T)=ky (v)/Rx (0).
AG6CONOTHAR BEJIHUHHA HOPMHPOBAHHOMA KOOpPpeAANHOHHOA GYHKUHH
He TNpepHluaer eAHHHUN: [p, (T) =< 1.

830. 3apnana cayuaiinaa ¢yHkuna X (£)=cos({+ ¢),
rac (p—c.nyqai'maa BEJHYHHA, pacnpenesieHHas paBHOMEpHO
B uHtepBaJje (0,2 n). Hokasath, uto X ({)—craunoHapHasn
GyHKUHA.

Pewmenne Hafinem maremaTHueckoe oxuaanne X (f):

ny (1) =M [cos (! +@)]=M [cos { cos ¢—sin { sin @] =
=cos {-M [cos @] —sin {-M [sin @].
Yuurnsan, aro (cM. ra. VI, § 3)
2n 2n
M [cos @] = (1/2n) S cos ¢ dp=0, M{[sin @] =(1/2n) S sin @ dp =0,
0 0

OKOHYATENLHO NOAYUHM my () =0.
Hafinem xoppeasnuonnyw ¢yHkuuio cayuafinoft $pyukuuum X (f).
lpunanr po BHHMaHHe, YTO NEHTPHpopaRHas Gynkuua X ()= X (I) —

— my (1) = X (t)— cos ({ | @), nMeem
Kx=M[X (ty) X (t2)] = M [cos (1, + ) cos ({3+ @)].

Buinoanus saementapubie BhKJAaAKH, HailieM
Kyx=(1/2)cos (t3—11)+ (1/2) M [cos ({3111 29)].

Jlerko y6eanrtscsi, 8To MaTeMaTHYueCKO€ OXHAaHHE BTOPOTo CJaraemoro
pPaBHO HYJIO, NO3TOMY OKOHYaTeAbHO NOAyYHM K, = (1/2) cos (t3—¢,).

Hrak, maremaTnueckoe oxuaanHe GyHKUHH X (/) MNOCTOAHHO NpH
BCEX 3HAUEHHAX apryMeHTa H KOpPpeJfilHOHHAN QYHKIHSA 3aBHCHT TOJBLKO
oT pasHocTH apryMmentoB. CurenosaTesnho, X (f)—cTaudonapHas cay-
vyafiHas ¢QyHKuHA.

831. 3apana cayuaitnas ¢yukuua X (£) =sin({ 4 ¢),
rae @—caydyafiHas BeJHYHHA, pacnpejieieHHas paBHOMEPHO
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B uHtepBaJse (0, 2n). Joka3aTth, uro X (f)—cTalHOHapHas
byHKIHA.

832. Joka3ath, uT0o ecan X (f{)—crauuoHapHas cayqafi-
Haa ¢yHkuua, Y -—caydaiinas BeJIHYHHA, HE CBfI3aHHasA
¢ X(f), to cayuahinaa ¢yukuua Z(f)=X (f)+Y crauuo-
HapHa.

833. IlokasaTtbh, 4to ecan X ({)—crauuoHapHasa caydafi-
Haa oyHkuua, Y =X ({,)—cayuafinas BeJHYHHE, TO CAY-
yafiHaa ¢yukuua Z(f) =X (f)+Y HecranuoHapHa.

834. CrauuonapHa Jau caywaftHaa - pyHkuua X (f) =
= Ucos 2¢, rae U —cayuaiiHas BeJHYHHA?

835. flBasercs JH CTalMOHApHOH cayuahHasa QyHKuHA
X(t)=Usint4Vcost, rne U n V—HekoppeanpoBaHHHE
cJyuyaiHble BeJHYWHH, npuuem m,=m,=0, D,=D,=D?

836. 3anana cayvafinaa ¢yHkuua X (f)=1*+4 U sint4
+Vcost, rne U u V—cayuafiHne BeIHYHHH, MNpHUYEeM
MU)Yy=M{YV)=0, M{UV)=0, DU)=D{¥)=10. Jloka-
3ath, uto: a) X (f{)—HectaunonapHaa ¢ynkuus; 6) X (f) —
cTailHoHapnas QyHKuus.

837. Byaer Jau craunoHaphHofi caydaiiHasi QyHKUHA
X ({) =asin (wf+4 @), TAC A, ©®—MNOJOXKHTEJbHbIE TMOCTOAH-
HBE 4Hc/a: @—CJyvafiHana BeJHYHHA, MJIOTHOCTb pachpe-
aenieHnst Kotopofi f(@)=cos@ B nuTepsane (0, n/2)?

838*. JloKka3aThb HeCTallHOHAPHOCTb CJAYy4YaitHOA PYHKIIHH
X () =asin(of+4 @), rae a, ©—TMNOJOXKHTEJbHHE YHCJA;
@-—HOPMaAbHO pacnpejesieHHas cay4afiHas BeJHYHHa, NJIOT-

HOCTb BepoATHOCTH Kotopofi f(g)=(1/) 2r)et-9"/2,

P e w e n ue. Hafinem mareMaTHuecKoe oxHaanKie 3anannofl ynkunm:
my (1) =M [a sin (of + @)) =a sin ot.-M (cos @)

+ acos wt-M (sin @). *)
MareMaTHuecKoe OXHAAHHE
[ -]
1 2
M(sing)=—— | sin ge~ @®/3) 4p=0, .
(sin@) Vo 5 P P **
-

TaK Kaxk TUpefieid HHTErPHPOBAHHA CHMMETPHYHH OTHOCHTEABHO Hagaja
KOODAHHAT H NOAMHTErpaabHasd (PyHKIHS — HEYeTHas.,
HalineM MatemaTnueckoe OXKHAaHHE:

1 s' cos pe~ @M go.

V 2n

M (cos @) =
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Bseaem B paccMOTpeHMe HHTerpas, 3aBHCAUHA OT mapaMerpa o:
®

1 (@)= S cos (ag) e~ (¥*/3) do.

3ameruM, 910 npH a=0 noayuuMm wuuterpaa Ilyaccona [ (0)=
o

[ J
= S e~ 9"/3) 4o = YV 2x. MNpu a==1 nmeem / (1) = S cos e~ (9*/2) do,
-

Caenopareasto, —
M (cosg) =1 (1)/ V' Z=. ***)
Ipoanddepenunpyem I (a) no napamerpy a:
®
r (@)=— S @ sin (ag) e~ ©*/?) do,
-
HnTerpupysa no wactaAm, NPHHAB u =Ssin (a@), noayuuM I’ (a) =—al (a).

O6ruee pewe:ine storo auddepenunansHoro ypassenns / () =_C_e“°"/ 1),
Monoxus a =0, ysutusas, uro /(0)= ' 2n, umeen C== J 2n; caeno-

BaTeABHO, _
I@)=V e~ @ )=V 2a/V .

B cuay (***) _ _
M(cos@)=I(1)/V 2n=1/Ve. (****)
INonerasus (**) n (****) B (*), OKOHYATENLHO MNOJYHYHM
my (1) =(a/V e) sin ot.
Taxkuu o6pa3oM, m, ({) 3aBHCHT OT aprymeHTa {, nostomy X ({) —
HecTauuMoHapuan QyHKUHA, STO H TPeGOBANOCH AOKA3ATH.

839*. Hafitu aucnepcuio cayuafinoft ¢yHKuun X (¢) =
= g sin(wf-}¢), rie a ¥ O—NONOXKHTENbHbIE YHCAA, (P —
HOPMaJIbHO pacnpefefieHHaa cJydafiHas BeJHYHHA C NJIOT-

HOCTBIO BeposiTHOCTH f (p)=(1/V 2xn)e-t0*/®),

Y xasanue. Hcnoabsosars sanauy 838. [IpuHATHL DO BHHManMe,
710

S cos 2pe~ 9*/3)dp =1 (2).

840. IlokasaTh, 4TO KOppeJAllHOHHAA (PYHKLUHA CTaUHO-
BapHoOfi cayuafiHolt PyHKUMHM ecTh UeTHaA (YHKUHA.

Pewenne., Koppeaawnonnaa dynxuus Jaoboft cayuafiHofi ¢yux-
LHA NPH NepecTaHoBKe ApPryMEHTOB He H3MeHnsercs. B uactsoctu, aas
craunosapuofi dyukuun, KoppensaunoHHas OQYHKIHA KOTOpOR 3aBMCHT
TONLKO OT PA3HOCTH aPryMeHTOB, MOMEHAB MECTaMH apryMeHThbi, NOJYUHM

ke (tg—1t))=ky (t1~—13). TloNoXHB T=[g3—fy, OKOHUATEJLHO HMEEM
ky (v) =ky (—7).
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841. HsBectHa koppeasuHonHas QyHKUHA R, (T) crauHo-
HapHofi ¢yHkuuu X (¢). dokasartb, uto ecau Y (¢)=alX (f),
TO R, (T) =a*k, (7).

842. UsBecTHa KoppensuHOHHAA QYHKUHSA R (T) = De-a'c*
craunoHapHoft cayuafinot ¢ynxuun X (f). Halith xoppensn-
IHOHHYI0O QYHKUHIO cayuafiHoft pyHKuuH Y (f)=4X (f).

843. loxasaTb, 94TO AHCNEPCHSA CcTaltHOHApHOR cayuafiHo#k
¢yukuun X (f) NnoCTOAHHA H paBHA 3HAYEHHIO KOPPEARIHOH-
HOf yHKuUHH B Hauaje KoopauHaT: D, (f) =k, (0).

Pemen ne. Incnepcus moboft cayualinoft ¢pynxuun pasHs snagve-
HHIO ee KoppeasusonHoft GyHKXOME NPH PABHEIX SHAYCHHAX APTYMEHTOB.
B uacTHOCTH, AAR cTausoHapHoft QyHELHH, XOPPeNAUHOHHAN QYREUNS
XOTOPOA 3aBHCHT TOALKO OT PA3HOCTH APryMEHTOB, NOAYSHM

D (t)=Ky (t, t)=ky (t—1) =k, (0).

844. Jloka3aTb, 4TO a6COMIOTHAR BEJHYHHA KOpPpENAIHOH-
Hoft pyHKuUHH cTauHoHapHORf cayuafiHoR ¢QyHKUMH He mpe-
BLIIAET ee 3HAueHHA B HauaJje KoopAHHaT: |k (T)| <<k, (0),

Y xasaune. Hcnoansosats sapauy 843 m csoficten 4 xoppeas-
uuonnoft pyuxuunu (ra. XVI, § 1).

845. HafiTy HOpMHPOBAHHYIO KOPPENRIUHOHHYIO PYHKIHIO,
SHAA KOPPeNALUHOHHYIO PYHKIHIO CTALlHOHAPHOR cayuafiHO®
dyuxuun X (£): a) k, () =3e-%; 6) k. (v)y =D e-'cl.(1 +|1]).

§ 2. CTauMONEPHO CBR3IANNLIG ChYudiiMe (BywN

Cmayuorapro o8R3aHHNML HASHBAOT ABe caydafinuie dynxunn X (f)
R Y (f), B3auMHas XoppeASUHOHHAR ?IIMI KOTOPEIX SaBHCHT TOABLKO
OT Pa3HOCTH APTYMEHTOB T=1I3—1I;: Ry, =7 ().

He scakne ase craumoHapHue (QYHKUHH CTRUWOMSPHO CBMSAHM,
c apyroft cropoHu, Abe HecTauHOHapHue QyHXuUHH Mmoryr OwTh CTaumo-
H3PHO CBR3AHHBLIMH.

846. loxasaTb, 4TO B3aHMHBIE KOppeaanHOHHbE QYHKIIHK
JBYX CTAllHOHApPHO CBA3aHHEIX caydafiHbix ynkuuit X (f)
H Y (f), B3aTHIX B pa3AHUYHLIX NOPAAKaAxX, CBA3aHH pabBeH-
CTBOM 7y, (%) =4 (7).

Y xasaune. Henoansobars 3anavy 781.

847. JlokasaTb, 4TO A/ CTaUHOHAPHBIX M CTaMHOHAPHO
CBA3aHHHX cayualiubix ynkunft X (f) u Y (#) aGcomornan
BEJHYHHA B3AHMHOA KOpPpPeASUHOHHOA QYHKUHH He npeBH-
laeT CpeaHero reoMerpHuecKoro aHcnepcuft sTnx pysHkumi:

|72 (1) | <V D,D,.
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Yxasaune. HUcnoabsoBare ceoficTBO 4 B3aHMHOM XOppensiHOH-
Hoft dynxumn (ra. XVI, § 1).

848. 3anaHn jBe CTalUHOHApHhE CJAydYailHble (YHKIHH:
X(t)=cos(t+9) u Y (t)=sin({+ @), rae ¢—cJayyaiinas
BEJHYHHA, pacnpejesieHHas paBHOMepHO B HHTepBaJje (0,2x).
IlokasaTh, 4TO 3ajaHHHE CTalHOHapHbie (QPYHKUHH CTaiHoO-
HapHO CBSI3aHHI.

Y x asanue. Hecnoabsosarb 3agaun 830, 831; ny=0,5 sin (fa—1,).

849. 3anaHm cayuafiHnle ¢yHkuun X ())=Vcos! —
— Usint, Y({)=Ucost+Vsint, rae U u V—Hekoppe-
JIHPOBAHHBIE CJy4aiiHble BeJIHYHHBI, NPHYEM HX MaTeMaTH-
yeCKHe OXHAAHHA paBHBl HYJIO, a JAHCHAEPCHH paBHHB S.
Hlokasarb, 4TO 3afaHHbe GYHKUHH CTALHOHAPHH H CTaIlHO-
HapHO CBS3aHbI.

850. 3ajnaHnl cTauHOHapHble cJay4afiHble (QYHKUHH:
a) X(t)=Usint++Vcost, Y ({)=Wsint+Vcost, rae
U, V, W —HexoppeJqHpOBaHHHE CJy4YaHHbE BEJHYHHH C Ma-
TEMaTHYECKHMH OXHAAHHSAMH, PaBHHIMH HYJIO, H JHchep-
CHAIMH, paBHBIMH 6; 6) X (f)=Ucost+Vsint, Y (f)=
=Ucos 2t 4V sin2t, rae U u V—HeKkoppelHpOBaHHBIE CAY-
yaHple BEJJHYHHBI C MATEMATHYECKHMH OXHAAHHIMH, PaBHbIMH
HYJIO, H RHCHEPCHAMH, PaBHuIMH 3. SIBAAIOTCS JH 3aaHHHE
GYHKUHH €TallHOHAPHO CBSI3aHHBIMH?

851. 3agaHH cranHOHapHBIe H CTaLHOHapHO CBSI3aHHHIE
cayvyafinnle ¢yHkuun X ({)=—Usint+4Vcost, Y (I)=
=Ucost+Vsint, rae U u V-—HeKoppeaupoBaHHbe cay-
yaflHele BEJHYHHBI C MAaTeMaTHYeCKHMH OXHAAHHAMH, paB-
HBIMH HYJIIO, H JHCNEpPCHAMH, paBHHMH eaHHHUe. HafTth
HOpPMHPOBaHHYIO B3aHMHYIO KOPPEJSALLHOHHYIO (YHKIUHIO 3a-
RaHHBIX QYHKUHH.

§ 3. KoppenauuoHHan (PyHKIUMA NPOM3IBOAHON
OT CTAlMOHAPHON CNYHAHHON (PYHKIMM

KoppensauHonnas ¢yHKuHA npoussopHoi X' (t)=:E Auddepenuu-

pyemofi crauuoHaphHoft cayualtnoft ¢dynxkuum X (f) paBHa BTOPOH MNpPOH3-
BofiHOM OT ee KoppeasunoHHOA GyHKuMH, B3ATOR CO 3HAKOM MHHYyC:

k, (1) =— k, (v).
852. loka3aTb, YTO €CJM H3BECTHAa KOppeJslHOHHAS
PyHKuHs K, (v) AudpepeHuHpyeMoii cTauHOHapHOH cJjay4daH-

HoHt dyHkuuu X (f), To KoppeasuHOHHAA (QYHKUHA €€ Npo-
H3BOHOR k; (T) =— K (7).
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Pewcnne. HssecTHo, yTo KoppensinHoHHAA ¢(yHKUHA NPOHSBOA-
Hoft moGoft auddepenunpyemort ciayuafinoft dyHKUHH paBHa BTOpOA cme-
WaHHON NPOH3BOAHOA OT €€ KOpPpeNALHOHHOH GyHKIHH;

R __a’K (tll tl)
K. (4, 1:)——;,—71—05—-

Mo ycnosuo, X (f)—cTaunorapHas ¢QyHKuHA, MOSTOMY ee Koppedsi-
UHOHHaA QYHKIHA 3aBMCHT TOJIBKO OT Pa3sHOCTH aprymenTon: K (¢, t4)=
=k, (1). Ha cooTHOWeHHA T=13—1; HaxomuM

o o
-E—-—l. '-a-t—’-=l. ™)

YuuteBan paBeHcTBa (*), TOJYUHM
2
K;‘(‘:- t’)=6kx a [6k,] a [dk, 0':]=

9t oty of, | 9tg | T o, dt  9f,
__d%,(x) ot .~ _ -
=g 'a—tl-—kx (7) «(—1) =— kx (7).

Buanm, yTo HCcKOMasi KoppeJssiuHOHHAsA QYHKLHA 3aBHCHT TOJLKO OT T,
no3ToOMy K;‘ (¢1, tg)= ki (t). Hrax, ki () =— k(7).

853. IlokasaTb, 4TO NMpou3BOAHLIe JIOGOro nopsijaka (ecuau
OHH CYLIECTBYIOT) OT CTallHOHapHo# cJay4yalHol QYHKUHH
TaK»e CTalHOHapHLI.

Pewenne 1. Jokaxkem, ut0 nepras NPOH3BOAHAA CTALHOHApPHA.
H3a 3ajaun 852 caeayer, uto KoppensiuHoHHas GYHKUHA nepeoft mpous-
BOAHOA cTauHoHapHOM cayuyafiHofl ¢pyHKILHH 3aBHCHT TOJIbKO OT Pa3HOCTH
apryMeHTOB.

OcTaeTca NOKa3aTh, 94TO MaTeMaTHYECKOe OXHJAaHHE MNPOH3BOAHOR
€CTb MNOCTOAHHAA BeJHYHHA. YUHTHIBaf, UTO MaTeMaTHUYECKOE OXHAaHHe
my, cTaunoHapHo#t ¢yHKUHH NOCTOSHHO H YTO ONepalHH HaXOXKAEHHA
MaTeMaTHYeCKOro OXKHAAHHA H AH(pepeHLUHPOBAHHA MOXKHO MEHATh Me-
CTaMH, MOJYYHM

MIX (O] ={M[X ()]} =(my)’ =0.

Takum ofpaszoM, MaTeMaTHuecKoe OXHAAHHE NPOH3BOAHOH €CTb MOCTOAH-
HafA BeJIHYHHA.

Hrak, nepsas nponssoanaa X’ (f)—crauHoHapHasa (pyHKUHSA.

2. IoxaxeM, uYTO BTOpPaA NPOH3BOAHAA CTaMHOHapNa. PYHKUHA
X’ (t) ctaunoHapHa, MOSTOMY 1O JOKa3aHHOMy B N.l, ee NpoH3BOAHAA
X" () Takxke CTaRHOHapHA.

3. PexomeHayeM MeTOAOM MaTeMaTHUYeCKOA HHAYKLHH NOKa3aTb
CTaLHOHAPHOCTh NMPOH3BOAHOR J06Oro MopsaKka OT cTamHoHapHo# ¢yHk-
UHH B NPEANoJIOXEeHHH, YTO pacCMaTpPHBaeMbie MPOH3BOAHLIE CYULECTBYIOT.

854. 3ajgaHa KoppensUHOHHasA QYHKUUA R, (T)=2e-0.6%
crauuoHapHoft cayuafiHol ¢yHkuuu X (f). Haitta: a) kop-
peJIALHOHH Y10 GYHKUMIO M AHCnepcHio npoussoaHoft X' (£)=x;
6) orHoweHue aucnepcuit Ppynkuuu X ({) ¥ ee npoH3BOAHOM.

855. 3anaHa  KoppessiiuoHHass  GyHKUHA R, (%) =
= De-21%l(1 4+a|t]), (2>0) craunonapHoii cayyakHoH
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dyuxunn X (f). Hafta: a) xoppeasunonnyo ¢ynxnuio
npoussoanofi’ X’ (f); 6) moxasaTh, 4TO AHCNEPCHS NPOH3-
soanofi nponopuuoHasbHa napamerpy D H KBajapary napa-
MeTpa .

Pewenune. a) Hcnoassyem ans oruckanns xoppeasusensofl
$ynxunn nponssoxuof ¢opuyay (cu. sapsuy 8852) ki (V)=—FK_(v).
Honyctum, a10 T5»0 4, caenoparensno, |t |=1T; sunoanns anddepen-
nEpoBaKKe, NOAYYRM )

~ kx (1) == De~%% a3 (1 —at). (*)

Ilonyctue, ar0 T <0 W, caepossressHo, |T|==-— 1, asaNOruYHO

— ky (v) = Da*e®* (1 + ax). “*)

Otrvesnnns (°) B (*®), OKOHUSTENMHO NOAYYHM HCKOMYIO KOppeAs-
nEOHRYI0 PyNKINIO: ki—Da'e"'“'"(l—a]tl).

6) Haflpem amcnepcmio npomssoasofi: D [X’ (f)) -ki (0) =Da?.

Taxum ofpaszom, Aucnepcus npoussoamofl mponopumonassEs D n af,
L BAJAOCH AOKA3ATDH.

856. Ha sxon anddepenunpyiomero ycTpoicTsa nogaercs
craunoHapRufl caydafiunft curnaa X (f), xoppeasunonuas
¢ynxuna xoroporo k, (t)=e-sitl(cht4{2sht). Halmu:
a; KOppensnHonnyo (yHRKNHIO HA BHXOAe ycrpoficTsa;
6) manGosibinee ee sSHaveHHe.

857. HssecTHa XOppeasHHOHHaSN xunsg k. (<) crauuno-
sapuoft cayuafinoft ¢yuxunu X (f). Hoxasars, 1270 KO
asunoudan ¢ynxuua propoR npoussoauofi k;(t)=Fklv (7).

Yxasannme. P BTOPYI0 NPOHIBOARYI0 KAK NPONIBOA-
my© or nepeoli NPONsBO H HCOOALIOBATH 3ajany 852.

858%, 3anaunl MareMaTHuUecKoe OXuganue m_(f)=8 u
KoppeasuHoHHaa  GyHKuUHA ke (t) = Be-i*1[cos 2t 4
+ 0,5sin 2| 1:“ HopMaJsbHofi craunonapHofi caysafinofl pynk-
uuu X (¢). Hafith BeposTHOCTD 7TOro, %TO NPOH3BOAHAN
Y (8) =X’ (t) saxmouena B nnrepsaze (0, 10).

Pemenne. [o ycaosuwo, pynxuns X (f) pacupesesena HOPMAALRO,
DOSTOMYy ee TMpoHasosuas Y (f) =X’ (f), xax H3IBECTHO, TaKxe pacnpe-
AeaeHa ROpMaAbHO. BeposTHOCTL NMONMASAHHA NOPMAALNOR BeaWuHHH Y
» uarepnax (a, f) (cm. ra. VI, § 5)

P(x <Y < p)=®[(p—a)/o]—[® (x—a)/a], )

FAC G—MATCMATEYECKOS OXHA3HNE Y, O—cpeanee KBagpPATEYECKOe OT-
xaotenne Y, @ (¢)—dynxuns Jlanaaca.

Taxnu o6pasoM, Sagada CBOANTCS K OTHICKAMHIO NAPAMETPOB G B O
BOpManbHO pacnpeseaennoR caywafinoft peawunnu Y.

1. Hafigen maremarsvecxoe oxnganie nponssoaunof: m, ()=mx(l)=
=(8)’ =0, Caenonaresasno, napamerp a=m, (t) =0,
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2. HenoabsyeM Aa8 OTHICKAHHA KOppeasinonHOR GPyHKUHH NPOHSBOA-

HoRt dopmyny (cM. sapauy 8562) &k, (T)= — kx(v). Donyctus, uto %20,
Haftnem

— kx (1) =25e~ ¥ [cos 21 —0,5 sin 21]. “*)
Mps T <0 .
— kx(t) =25e~ % [cos 274-0,5 sin 21} ***)
O6rveauuun (**) H (***), NOAYSHM KOPPEJASUHOHHYIO GYHKUHIO MPOH3-
soauofi:
k, (1) =25¢~!%1 [cos 21 —0,5 sin 2j1]).
3. Hafinem amucnepcuio npoussoanofi: Dy ==k, (0)=25. Orcionz
cpeanee KBanpaTHYECKOe OTKJOHeHHe Oy =5,
4. Hafinem no dopumyne (*) HCKOMYIO BEPOATHOCTD TOro, YTO Mpo-

H3poaHad sakJodeHa B uHrepsane (0, 10), yuntnsas, uto a =0, o, =5,
a=0, f=10:

PO<Y <10)=0 [(10—0)/5] —® [(0—0)/5] =D (2) =0,4772.
859. 3anaHnl MaTeMaTHUeCKOe OXHAaHHe m, =12 H Kop-
peasunoHHas OGyHKUHA k&, (T) =4e-I* '£cos 2v 40,5 sin 2|1|]

HopMaJibHOR cTallHoHapHoM cayyafinoH ¢yukunu X (f).
HafitH BeposATHOCTb TOro, YTO NpoH3BoxHasa Y (f)==X'(f)

NpHHHMaeT 3HadueHHs, Goabuine, yem }/'5.

860*. 3azaHH MaTeMaTHYeCKoe OXHAaHHe m, =6 U Kop-
pensnnonHas bynxuus R, (v) = 10e~1%![cos 3v -+ (1/3) sin 3}1{]
HOpMaJbHOR CcTallHOHapHOH cayyafiHod ¢yHkuun X (£).
HaliTh njoTHOCTL BEPOATHOCTH NpoH3BoaHOH Y (f) = X' (¢).

§ 4. Koppenausuoinan QyHkumMs unTerpana
OT CTAUMOHAPHON CNYNAHHON PyHKIMM

‘Koppe.naunonuyno dynxumnio H AHMCTepcHIO HHTerpana YV (f) ==
= S X (s)ds or crausomapHOR cayuafinofi ¢yHKUMH naxoasAT coOTReT-
0 .

crBesHo no dopuynam:
1, ty—1ty

Ky(ty )= § ts—D ke dr— § (ta—ti—1) by (3) drt-
0
ty
+ {ti—v ke @ ar,
0
t
D, (=2 § (t—) by (%) dv,

861*. 3anana KoppeasilHOHHas PyHkuus R, (¥) crauHo-
HapHoft cayuafinofi ¢ymkunu X (f). [oxasath, 9TO Koppe-
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JAUHOHHAA (yHKUHMA HHTerpasa Y ()= S X (s) ds paBHa
]

ly

K, (t;, ty) = §(t.—r)k,(r>dr—

ty—t,

ty
— § ti—ti—v) -k, @ de+ § (li— ) ke (v) dr.
0 0

‘Y xkasauue. Ipn oTeckannu AeoftHoro wurerpana K, (fy, ty) =
1 s

§§k, (ss—s;1) ds;dsy mnepefiTH X HOBHIM TEPEMEHHHIM T==53—S$;,

E==ss-}-5;. HauepTnTs sOBylo 06aacCTb HHTErpHPOB3HHA, OI paHHueH-
' HYI0O NpAMHMH T=§, t=-—E,
v=§—24,, t==—§+42,, u Bu-
NOJMHHTL HHTErpHpOBaHHe mo £.

eofiHoRk uHTerpan no ofaactu
OABD BHYHCANTL K3K P33HOCTL
IBOfiHLIX HHTErpasoB No ofJacTaMm
OAC n BDC. TNpn nHTErpnpo-
BaHHH no ofaacty ODE nepe-
CTaBHTb Npefeabl HHTErpHPOBa-
HHA NOT A nepefiTh X HoBoO# ne-
peMeHHOR HHTErpHpoBaHua t =
=—1 (puc. 19).

862*, HasecTtHa Koppe-
NALHOHHAA QYHKUHA R, (T)
CTauHOHapHOH cayuaHHOH
¢yukuun X (f). Ioxasarts,
uTO AHCMepcHA MHTErpana

Y (t)= S X (s)ds paBna
0

¢
D, (t)=2§ (t—v)k,(x)d.
0
MepBuft cnoco6. lNMonoxus f{=13=1 B PpopMysre AnNA BLIYH-
caennn xoppensunonnoft ¢pyHkuun, npupeseHHoft B sanaue 861, nonyaum

tpeogely)o dopmyany.

Topoft ¢n ‘o c06. Hasecrno, uro xoppeasuHoHHas OQYHKUHA
materpana Y (t)nS X (s)ds onpenenserca dopuynor K (f5, fy) =
0
1y 1y

=S S Ry (8a—831) dsgdsy. Tlpu 3 ={y={ nonyusm gucnepcuio D, (f)=
00
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1
= S S ky (s3—5S;1) ds; ds;. Bpesem nHOBHe nepeMeHHME: T =S$§g— S§f

E=s53+5;. Orcona s, =(8—1)/2, s9=(E+41)/2. Jlerxo nafitn, wuro
05, asl

Moaysas sxoOnaHa gt OE pasen l— Yuntupas, uT0 Hosan o6nacTn
__3_’_ Osy 2
ot Jt

RHTErPHPOBaHHA (pPeXOMEHAYeM HAYePTHTL €e ANA ONPCACAEHHS HOBHX

NpeAesoB HHTErPHPOBAHHA) OrpaHHYEHa RPAMEMH T=§, T=—§,

T=§—2, t=—§+2, noayunn

i [ 2 - ] 2{+%
D.,(n=-2—[_§'k,(rm [ aa+feama dz].
0 1 -1

-t

Brnoasns MHTerpEpoBane 1O § H CAeAaB BO BTOPOM KHTErpase 3a-
MeHy T=s—7 , NepecTasHB B HeM Npeae]N HHTErPHPOBAHHA M BHOBH
00603HauNs MNEPENEBRYI0 HETETPHPOBAHHS %uepe3 T, NPHHNB BO BHHMA-
HBe, 910 Ry (— T) =Ry (T), OXOHYSTEABHO NOAYIHM

D, (1)m2 S:(t—t)k, (¥) dr.

t
863. Hafitu aucnepcuio narerpana Y (f)= S x (s) ds, anan

KOpPeNanHONHYI0 QYHKIHIO CTANHOHAPHOR cn).maﬁnoﬁ bynk-
uun X (1): a) k. (v)=1/(141*); 6) k, (v) =De-21%1(a > 0);
8) k, (t)=De-=lsi(1 4a|x}).

¥ xa3snse. Hcnoap3zosars 3aaauy 862.

864. 3aaana KoppensauHoHHan GyHKuus k. (T)==10e-°.8151X
X (l+0,5|:!)). Hafits oTtHOWeHHe gucnepcHH cayyaRnofi ean-

YHHBI Y=§ X (s)ds x aucnepcun cayyannofn pynkunn X (1).

§ 5. BiaumHan KOpPPENARMONHAIR PYHKRMS
AnPpPepeHunpyemoi CTZUNONEPHON CRYYAHNHON PyHKLHM
M ee NPoM3IBoANMX

Huxe npeanonaraercs, 910 v =1I3—1;.

Baaymuuie xoppensunonnnie GyHKUMH cTaunoHapsoll cayuafinoft
dyuxunn X ({) 1 ee NPOH3BOXHLX BHPAXKAOTCA POpMYNaMK:

reg (V=K (%), rip ()= —h (3} 7 5(3) =15 (V) =Ro(7),
res (R)=Fk, (%),
ry () =—k, () r; ;@) =—k, () rz;(8)= , (¥).
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865. Jloka3aTh, 4YTO B3aWMHas KOppeJANHOHHAA (QYHK-
uua auddepeHunpyeMol crauHoHapHoi caydyahHol ¢yHK-

uun X (1) u ee npoussosnoft X’ (f)=x paBma nepsofi npo-
H3BOAAHON OT KOppeJNsllHOHHO# (QYHKUHMH R, (T), B3dTOA cO
CBOMM (IIPOTHBOMIO/IOKHKWM) 3HAKOM, €CJH HHAEKC X CTOMT
Ha BTOpPOM (NepBOM) MO NOPAAKY MECTE: a) ryi (v) =k (%);
6) rix () = — ke (7).

PeweHnne. a) [lo onpexcaennio Baaumuoil xoppenannonton ¢Gynk-

LHH,
Ry; =M[X(t) X (t)l=M {"————”{ "5}”‘ ""1} .

OnepauuH HAaXOXACHHS MaTEeMATHUECKOr0 OXHAAHHA H AH(depeHUHpO-
BaHHS MOXHO NEPecTaBHTb, NOSTOMY

_OM [ X(11) X(ta)) _ 0K (ti, ts)
Xi. at’ at‘ :

Tax kak X ({)—crauuoHapHas O¢yHKuHA, TO K. (i, l3)=4k. (T),

R

rae vT=1Ig—13, H CJEAOBATEJbHO, 31—-==l. Taxum ob6pason,
]

R .= 0k,(t)=dk,(t) . ot
XX atg dv at’

IlpaBasa wacTb paBEHCTBA 32BHCHT TOJMLKO OT T; CJAeAOBATE€AbHO, H Jie-
Bas udactb ectb QyHkuHa or tT; oboanauns ee uepe’ o~ (¥), noayuum

r . @=F (7).

=ky (7)1 = kg (7).

IToauepxHeM, 9TO NOCKOJALKY B3auMHAfA KOPpeAAUHOUHAA QYHKUHS
SaBHCHT TOJAbKO OT T, TO CTallHOHapHas cayvafiias ¢yHKUNS H ee npo-
H3BOJHAA CTAUHOHAPHO CBA3AHLI.

866. Hafitu p3auMHHe KoppeJasilMOHHbHE (YHKLHH CTa-
KHOHApHOA cAy4YaAHOH QYHKUHH X (f) n ee npoussoauoi,
SHAA KOPPEAAUHOHHYIO DyHKuHIO k. (T)=e-I*I(14|T)).

867. HokasaTb, 4TO B3aHMHas KOppeJifLlHOHHafA (QYyHK-
IHA crauHoHapHOA cayvafiHoR PyHkuHH X (f) H ee npous-
BOAHON H3MEHsIeT 3HAK NpPH NepeMeHe MEeCTaMH apryMeHTOB
tl' H t’.

Pewenue. Hcnoabayem 3amagy 865:

R, (11, ta)=ky (7). (¢)

HameHHB MNOpPAAOK cref0BaHHA apryMeHTOB BO B3aHMHOfi Koppens-
nHORHOA ¢yHKUHH, MNOAYIHM in (fs, {1). HiHpeKCc X CTOHT Ha BTOpPOM

MecTe; caefoparenbio, kyx(T) Hano AxnddepeHunmpoBaTh NO apryMeHty /i,
xoTopuil pacnoAomeH Ha BTOPOM MecTe. YUHTHBasg, 9T0 T={3—!{,,
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-g:ra— 1, Bafinem

ok k A :
s fr) 4 dﬁ(ﬂ o=k (%) (ve)

Cpanunsag (s) H (¢9), OKORYATEABHO NOJAYYHM in (11, iy)= Rx.é (s, £4).

R, (ts )=

868. HsecTHas xoppensunonHas yHKUHA £k, (T) cra-
unonaprofi pynxuuu X (f). Haitru B3aumubie Koppensunon-
Hue ¢ynkumH caydannoft ¢ynkuun X (f) u ee BTopoh npo-
H3BORHO{.

Yxe3zanune Hcnoabsosars sapauy 807.

869. 3anana KoppensUHOHHAA (GYHKUHSA
k. (v)=De-%1%I[1 +alt|+ (a*/3)7*], a > 0,

cranHoHapHofi caywafinoni o¢yHkuuu X (f). Haitu B3aum-
HYI0 KOPPeNAUHOHHYIO QYHKUHIO caydyafinolt dyHkuun X (2)
H ee Bropofi NpoOH3BOAHOHA.

¥ xasanue. Hcnoavsosats 3sanasy 888. Paccmorpers asa cay-
wan: ta=0 w Tt <0.

870. Hafitu xoppeaantHOHH Y10 HyHKUHIO cayuafiHolt GpyHK-
uun Y (f) = X (t)+ X’ (t), 3Hasm KOppeNsALHOHHYIO (HYHKIIHIO
k, () craumonapHoft ynkuun X (f).

Pemenne. Hcxomar xoppensunonuan q)émuma (§ 2, Teopema 2)
K' (tq, t.)-kx )+ ki )+ T ) +’ix (t). Bropoe caaraemoe pasHo
— kx(T), & CyMMa TPEeTbero H NHeTBEPTOro C/araeMux pasHa Hyaw
(cm. sapaun 852, 885). Hrax, K, ({1, !3) =R, (T) —k« (7). [1paBas uacts
PABEHCTBA S8BHCHT TOALKO OT T; C/ENOBATC/LHO, H JeBaf YacTb ecTb

Qynxuns aprymenta T ky (3) =k, (v)— Kz (V).

871. HafiTH KOppeaslHOHHYIO PYHKIHIO cayda fiHoR GYyHK-
uun Y ()= X (1)+ X' (¢), sHas KoppesiiLHOHHYIO QYHKLHIO
k, () =e~* crannoHapHoft ¢ynkuun X (f).

Y xasanne. Hcnosvsosats sanasy 870.

872. HaBectna xoppesnsiuHOHHasA GyHKUHA cTauHoMapHOR
cayuafinoft ¢ynkuun X (¢). Haitu koppessunonuyio ¢pynx-
a0 caydafinoft ¢yHxkuwH Y (f), ecau: 8) Y (8)=X(f) +
+ X" (t); 6) Y ())=X"()+ X" (¥).

873. HspecTHA KOppeNALHOHHAN PYHKUHA K, (T) =e~ITIX
X[1 4+]%|4+(1/3) 7"} crannonapuoRt cayuahinoR ¢yHKUHK
X (t). Hafith xoppensuHoHHYi0 PyHKUHIO cayuadHOR QyHK-
unn Y () = X () + X" (2).
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874*. Ns3sectHa KoppesnsiuHOHHas (YHKUHSA CTalHOHAp-
Hofl caydyainon ¢yukuun X (f). Haiith xoppenssuHoHHyIO
dyukunio cayuafivofs pyukuun Y (£) = X (£) + X' () + X" (¥).

875. N3BecTHa KoppesnsilHOHHAA QYHKIHS CTAlHOHAPHOH
cayuafinofi ¢yHkunH X (f). Hafitu B3auMHble KOppeNALlHOH-
Hee QyHKUHH cayuadHofi ¢dynkuuH X (£) H ee Tperbefl npo-
H3BONHOMN.

876. MaBecTHa KoppeasslHOHHaA PYHKUHS CTalUHOHAPHOM
cayuafinofi ¢pyHkuuu X (f). Hafith B3auMHYI0 KOppenfaLiHOH-
HYI0 QYHKUHIO nepBOfi H BTOPOf NPOH3BOAHBIX.

Y xaszanne. Hcnoassosate 3anaun 852, 853 u 865.

§ 6. CnexTpansHas MNNOTHOCTH CTAUMOHAPHON CNYUBHHOH
PyHKUMM

CnexmpaabHod nAOMHOCMBI0 CTALHOHAPHOR CAyvyafiHOA GQyHKUHH
X (t) Ha3bBaOT QYHKLHIO S, (@), KOTOPAaA CBA33aHA C KOPpPeasHOHHOM
dyuxunel k&, (t) B3aUMHO-0OPaTHHMH npeoGpa3oBanHAMH Dypbe:

-
Sy (m)=§l; S ke (t) e—tovdy, kK, (T)== S S, (0) 9% do.
-® - .
3tH dopmyan RasmBawT ¢opmyramu Bunepa— Xunuwuna. B pefictBu-
TesnbHONR (opMe OHH MPEACTABJASAIOT B3aHMHOOGPAaTHHEE KOCHHYC-npeoG-

pasopanHua Dypsre:
- ]

Sy (©) —--%S k, (t) cos wt dx, k&, (t)=2§s, () cos wt do.
0

Hopuuposannod cnexmpasbHoll naomeocmor0 CTallHOHApHOR cay-
vyafinofi ¢pyuxunn X (f{) Ha3HBAOT OTHOLIEHHE CNEKTPAJALHOA NJAOTHOCTH

K AHCNepCHH caydafitolt QpyHKuHH:
-

S5 nopu (0) =5, @)/ Dy =5, (0) [ § s (@) do.

Baaumnoll cnexmpaasHod nRACMHOCMOI0 ABYX CTAUHOHAPHHX M CTa-
LHOHAPHO CBfA3aHHHX cayuyafHux OyHKuHA (¢) u Y (f) Ha3uBaw?
GyHKLHIO Sy, (0), onpejeasieMyio npeoGpa3opanueM Pypoe:

- J
1
Sxy (@) == S 7y (1) e—bov dr.
-

Baaumnas KoppensiuoHHas (DYHKIHS BHPAXK2eTCs Yepe3 BIAHMHYIO
CNEeKTPaJbHYIO MIOTHOCTL C MOMOMIBIO 06paTHOrO npeoGpasoBanun Pypue;
[

Ty (V)= S Sy (0) 9T do.
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877. JlokasaTtb, 4YTO CIEeKTpaJibHasi NJIOTHOCTb CTal(HO-
HapHo#fi cayuyaidHOA QYHKUHH—ueTHass PYHKUHS.
Y kasanue., Hcnoansosate dopmyay
[
1
8, (®) =—2?S ky (1) cos ot dr.
~-®
878. JlokasaTh, 4TO, 3Has CHNEKTPaJbHYI0O MNJOTHOCTb
CTalHOHApHOH cJayuailHOW GyHKUMH X (f), MOXHO HaHTH
[ ]

aucnepcHio stofi GyHKuHM no QopmyJae D,=S s, (@) dw.

YxasaHHe, anHﬁTb BO BHHMaHHe, 4YTO

-
ko= s, (@) eotdo, D=k, ().
—-®
879. Haiith aucnepcHio craiHoHapHOH cay4daiHOA PyHK-
uHH X (), 3Hasm ee CNEKTpaJibHYi0 IJIOTHOCTb S, (®)=
= 10/n (1 4 o?).
880. JloxasarTh, YTO, 3HAasA CHNEKTPAJbHYIO NJOTHOCTH
audpdepeHuHpyeMOli CTalHOHApPHOH CAy4YaHHOH (YHKUHH,
MOXXHO HaATH CHEKTPaJbHYIO MNJIOTHOCTb €€ [POH3BOXHOM

no ¢opmyne s;(w) = ws, ().

PeweH ne. [Nponseoanan craunHoHapHoft ¢yHKUHH TakKke cCTa-
uHOHapHA (cM. 3afavy 853), nosTOMY CHEKTpaJbHas NJOTHOCTb NMPOH3-
BOAHOR

s; (w) ='§!:T S k; (1) e-lovdr, (=)

Yuntupasn, uro R, (t)=—=~k (%),
k. (7)= S 8y () 19T do, ()

H npeanoJjaras JONyCTHMOCTh AH(pdepeHIHpOBaHHA NOX 3HAKOM MHTe-
rpaja () no napamerpy T, HMeeM

k; (%) =— &7 () = @t S s, (0) elot dt =0tk (7). (s99)

-
IMoacTaBHB (ees) B (), OKOHYATENbBHO MNOJYYHM

5; (W) =0%- —2% S k, (v) e=io¥ dv =0, (0).
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881. 3agana cnexkTpanbHas MNJOTHOCTH 8, (®)==a'/(0* -+
+a')* (@ >0) auddepennnpyemofi crauHoHapHofi cayuafi-
ot ¢pynxuun X (¢). Hafitu aucnepcuio npoussomsoft X’ (7).

882. JlokasaTh, 4TO, 3Has CHEKTPaJbHYIO NJOTHOCTb
asaxan auddepenuHpyemoi craunonapHoft cayvafinolt ynx-
uuH X (f), MoxHO HaRTH CHeKTpPa/NbHYI0 MJIOTHOCTb BTOPOfi
npounssogHoft X” (f) no dopmyse sz(w)= w's, (0).

Yxasanne. HcenoabsoBats sapasn 853, 880.

883. Hafith cnexrpajbHyl0 NJOTHOCTD CTallHOHapHOA
cayuafinofi pynknun X (f), sHan ee xoppensuuoHunyio Pynx-
oo k. (v)=1—|v| npun |t|<1; KoppeasuronHas QyHK-
IHA paBHA Hymo npH jt|> 1.

Pemen ne. Hcnoassys ¢opuyay

8y (o)—%s &, () cos ot dv
B ySETHBaf, 970 | T )=t b unTepsase (0, 1), smeen
1
a,(«o)-%§(l—f)cosm dt.

Harterpupys no 9acTAM, OKORYATEABLHO NOAYIHM 8, (©) ==2sin® (@/2)/ne®.

884. Hafitd cnexTpajbHYI0 MJIOTHOCTh CTaNHOHAPHOR
cayuafisofi pynknuu X (f), sHan ee xoppeasnuonnyo pysk-
nuo k. (t)=1—(1/5)|x| npun |+]|<5; Koppeasunonnas
byHxuHSn ﬁanna Hynio npu |t|> 5.

885. HafiTH cnexTpajJbHYIO NJIOTHOCTH CTanHoHapHOR
cayqaﬁnoﬂ: l(pynxnnu. 3Has ee KOpPpeARAUHOHHYI0 QYHKIHIO
kR, (v)=e-1%l,

Pewesn ne. Hcrnoansyeu dopuyay s, (@) —-5"- S Ry (t)e—intdy,

- 80
YuntHBag, 90 [T|l=—7 uNpR v <0, [T|=% npu T»0, moaysum
ke(t)=¢* npu < <|0; npu T2 0 &, (1)-e-|4. Caegosareasso,

0

8. () a-;; [ S etei¥T clf-|-§v P dr] .

BuUNOANHB BHKASAKE, OXOHSATEALHO MOAYIHM 8y (©)==1/x (14 @),

886. Haft cnexTpaAbHYIO NJIOTHOCTb CTalHOHapHOR
cayuafinofi GyHKUHH, SHasi ee KOppPeASUHOHHYIO yHKuHIO
k, (v) =De-%I*l (a > 0).
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887. HafiTh cnexTpaJbHYI0 INIOTHOCTh CTalHOHAaPHON
cayyafiHofi QYHKUHH, 3Has ee KOppPEeJALHOHHYI0 PYHKUHIO
ky(t)=e-l%lcosT. '

Pemenue. YuurnBag, uro |t|=—v npu <0, npp v=0
l¥)=% B ucnoassysn ¢opmyay Sfisepa cos T = (efT-} e=¥)/2, HMeeM

Ry (v)=(1/2) [et+DrT | e-DF] npn T < O,
k‘ (1) = (] /2) [e—(l—b T+ e~(1+0) 1] opy 1= 0.
Caenosaresasno,

"("’)B—I%T S ky (t) e=i0% dt =
-0 0
=TI:TS (el1+0-0ilT L [i-Q+0 {7y 4ot

(]
+.4l_§‘ (e [1==0) Ty —[1+G+@]7) 4y,
r

BHNOJAHHB BHKASAKH, NOAYYHM MCKOMYIO CNEXTPANbEYIO IJIOTHOCTS:
85 (0) =2+ 0%/ n [1+(1—e)*] [1+(1+ o).

888*. Hafitw cnekTpaibHYIO NJOTHOCTH CTallHOHapHOM
OyHKkuHH, 3HasA ee KOppeJANHOHHYIO ¢yHKUHIO kK, (T)=
=De-*I*lcosft (x> 0).

889*. Hafith cnekTpajbHYI0O IJIOTHOCTH CTallHOHapHOM
JyHKUHH, SHAA ee KOPPENSHHOHHYIO OQYHKUHIO K, (T)=
= De-*l*![cosPr+ (x/B)sinB|T]] (= > 0).

Yxkasanne, Packpure CkoOKM H HCNOAL30BaTH 3ajady 888;
BHPA3HTL TPHrOHOMeTpHuecKue (yHKUHA Yepe3 MoxasaTesbHHe NO dop-
Mynam 3fizepa.

890*. HafiTu cnekTpa/ibHyl0O NJOTHOCTb CTalHOHapHOM
¢ynxm;u, 3Hasi ee KOppeJAUHOHHYI0 O¢yHKUnio R, (T)=
= De-*'"",

Y xasauue. Hcrnoabzosats dopmyny
n
8, (®) ==—2!;‘- S ky (7) e—t9t dr;
-

AONOJHHATEL IOKasaTeésb CTENEHH X0 IMNOJHOro KBagpara H y49eCTh, HTO
@

mmterpaa Ilyaccona S e~ @2 42— Y'2n,
-
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891*. Ha#itH crnekTpaabHyi0 NJOTHOCTb CTallHOHapHOM
YHKLUHH, 3Hasd ee KOppeJaslUHOHHYI0 QYHKLHIO R, (T)=
= De-l*I(l +alt]) (@>0).

Pewenne. Hcnonbayem dopmyny
Sy (@) =.21£ S k. (1) e~tot dr,

MoacTabus 3anaHHYIO KOPPEARUHOHHYIO QYHKUMIO, MPEACTaBHM NPABYIO
YacTb PaBeHCTBA B BHAE CyMMbl ABYX HHTErpafos:

®
sx(m)=_S —altle"ﬂtdt-'-%s | t] e vle-iordy,

OGo3naunm mnepsoe caaraemoe 4Yepe3 /; NPOH3BOAHAA STOro HHTErpana
1O napaMeTpy o

-3—;—-:-2% S (—lt]) e~®ivie~iot dg,
Caeposarensiio, -
P al
s (w)=1—a o (+)
Yuutmnan, uro (CM. 3ajauy 886)
1 = Da/n (a?+ 0?), 5—=(D/n) [(02—a?)/(at+ »?)?], ()

H MOACTABHB (++) B (%), OKOHYATENLHO MOAYUHM S, (©) =2Da?/n (a?-}- w3)?

892. Halitu cnekTpasbHYI0 MJIOTHOCTb CTallHOHAPHOM
¢yHkuHu, 3Has ee KoppeasnHoHHYi0 yHKuHio &, (T) =
= 100e-9o11%1 (140, l|t).

Ykasauue. HcooabsoBars 3anauy 891.

893*. Hafitv cnekrpanbHyi0O IJIOTHOCTH CTalHOHAapHOH
dyHKUHH, 3HaA ee KOppeAAUHOHHYIO OyHKuHiO Kk, (T)=

=De-=1%1(1 +a|v|+ 5 - o) (@>0).
Pewenne. IlepBufi cnoco®6. Hcnonvayem cdopmyay
-]
S, (m)=§l;3 k, (1) e—ioT dt,

-0
[oncTaBHB 3aRaHHYIO KOPPeARUHOHHYIO GYHKUHIO, MOJYUHM

@®
Sy (0)= —?;S e'“'”(l+a|1|+%a’t’)e—‘mdt.
-

npencraauu 3TOT HHTerpaa B BHAE CYMMLI TpeX HHTErpa/ioB H BHIOX
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BEM BHIJIAAKH; OKOHYATEALHO HMEeM
8, (0) =8Da®/3n (a? - @3>,

Bropofi cnocoOl. Bpenem ofosnatsense
D [ _J
T e— 1T le-{0T
1 %S ecitle dr.
-

Hafinem npoH3BOAHYWO STOrO HHTErpana Mo NapaMerpy o

%.-_-_2”; S (— |3 D e—a! v lelor dr,

Orcona -
_ al
da

Ananoruuyno unafizes

-«
a* 0% DS al

-«
D
I a1 T lg— (ot
5 S ajt]e e dr.

— g3e& | T lg-iwt (g,

3 " om 3
-
CaenopaTteasto, a1 r o
3:(0)=l-¢-3';+%'-'5'a7- (#)

Yugrusas (cuM. sm-% 888), urvo /=Da/n (a*4- w?), naliax yacr-
f#ble NPOHSBOAHKE 3&’- . -a;l,- B NOACTaBHB MX B COOTHOWEHHE (), OKOH-
HATEALHO TIOJNYYHM HCKOMYI CHEKTPaAbHYWO IIOTHOCTH: &8, (0) =
= 8Da%/3n (a3 + o). " TpATLEY = ()

JocTORHCTBO 3TOr0 CnOCOGS COCTOKT B TOM, YTO BMECTO TPeX HH-
TerpasoB AOCTATOYHO BHUECAHTE TOALKO OAMH, NpHuYeM camuifi mpocrodl.

894*. Hafith cnexTpaabHylo NJIOTHOCTb cayuafinoft pyuk-
unn Y (§) =X () + X’ (1), 3sHan KoppeisLHOHHYI0O PYHKUHIO
k. (t)=De-cl*l(l +a|v]) (x>0) craunonapuofi xaudde-
perunpyemofi cayuafinofi ¢pynkunn X (7).

Yxasamue. Halixs
k () =k, ()& ()=De<='*1[(l +a’)ta(l—a’) |zl
HCNOAB30BaTL BTOpOll cnocob pemenns sasaus 893:
sy (W) =I(14-a*)—a(l —a?) % .

rae
- 2

D P
l=2_n.S e~xitle Iﬂtd“_m.
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895*. Moxer an ¢ynkuua k,(t) =e-Iti(14|1|4 1)
OLITb KOppeJAUHOHHOR QyHKuuell cTaHOHapHOR cayuafiHOA
GyHKHHH X (£)?

Pewen ue. [TpobepuM, BumonHsoTCst MM BCe CBOACTBA KOppe-
AAuHOHHOA dyukuun &, (7).
1. CeofictBo &k, (T)—uerHaa ¢yHKUHA — BHNOAHRETCA: &, (— T) =

= R, (7).

. Ceoftctso & (0) > 0 Bunoanserca: ky (0)=1 > 0,

3. Croficteo | 2, (T) | << &, (0) Be BhnonnAerca: nanpumep, k. (1) =
=3/e > &, (0)=1,

4. CeoiicTBO

@
5, (©) =%‘- S k, () e~i0% dt =0

NPpH BceX SHaYeHHAX @ He Bunoaxsercs. llefictBurensHo, NONYCTHB,
4TO 3sajaHHas OJYHKUHA k&, (T) fABASETCH KODPPEAYLHOHHOH (yHKuHehR
HexoTopoft cTaukonapHofi cayuafinofi GYHKUHH X (/), H BHLUIOJHHB BH-
K1aAKH, Hafinem OGyHKuRO S, (0)=4(1—o0?)/x (14 0?); npr || > 1
GYHKUHA s¢(0) < 0.

Hrax, sapannas oynxuus R, (T) He fABJAAETCA KOppeaHIHOHHOMN
¢ynkuue® HHKaxoft craumonapHofi cayuyafinoit ¢ynkuuH. Pasymeercs,
STO 3aKJIOYeHHe MOXKHO Ob10 cxenaTh, yOGeAMBIIHCh, YTO He BHIIOJ-
HseTcA x0T Obl OAHO CBOACTBO KOPpeNAUHOHHOA (PYHKUHH.

896. a) JIlokasath, uto QyHKuUHA R, (T)=D5e-2"" moxer
ObiTh KOppeJsillHOHHON (QyHKuHeR cTauHOHapHON cayuaHHOI
¢yukunn X (£).

6) loka3zaTb MeTOAOM OT HNPOTHBHOrO, YTO He CYLIEeCT-
ByeT TaKofi cTallHOHapHON QYHKUHH, KOppeNsiiHOHHAsA PYHK-
HHS KOTOPOR COXpaHsieT NOCTOAHHOE 3HAUEHHE B MHTEp-
Base (—<,, T,), CHMMETPHYHOM OTHOCHTE/bLHO Hayasa Koop-
JAMHAT, H KOTOpas paBHA HYJIO BHE 3TOro HHTEpBaJja.

897. 3apaHa cneKTpaJbHasA NJAOTHOCTD S, (@) = 10/ (a® -
+ ') (@ > 0) craunHoHapuofi caywarHoH ¢ynkuuu. Hahitu
HOPMHPOBaHHYIO CHEKTPaJbHYIO NJOTHOCTb.

Yxasanne. Hcnonabsoeats sapauy 878.

898. 3anana cnekTpaabHas MJIOTHOCTD S, (®) = Da/n (a® 4~
+ ®*) (@ > 0) crauvonapHofi cayudahiHod ¢ynxkuuu. Hafitu
«

cneKTpaiabHyl0 ¢yHkuuo S, (0)= S s, (o) do.
-®
899. [loka3aTb, 4YTO CHEKTPaJibHasi MNJOTHOCTb paBHA
DPOH3BOAHONA OT cneKTpaJbHON QYHKUHH: S, (@) =S, ().
900. okasaTb, 9TO A CTALHOHAPHHIX H CTallHOHAPHO
CBASaHHHX caydafiHnX ¢yHKuufi X (f) u Y (f) cnpaBenawso
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COOTHOIEHHE, CBASHLIBAIOMEe B3aHNHLIE CNEKTpaslbHLE NJOoT-
ROCTH: S, (—0) =38, (0).

Pewenne, [lo onpenenennio Bsaumuol cnextpansiofl naoruocrs,

Sxy (@) =--!l’-‘ S Iy (v) e—i®t dt.

Caeaosarensno,

ey (—0) -;; ; 7y (1) @60 dt-iz—t- K\ 7y (v) €409 4y,
Nockoasxy r:: (V) =rye (—7) (cn. unn;.s“). T
a,,\(-—co)-% S\ yx (—%) e~0E ge,

Caenaen ssuery nepeueuu:: NHTErPHPOBSHHA, MONOXKHS Tfws — ¢

m, caenopareasuo, dvy = —dt. Hosult nuxuuft npenea umrerpuposs-
BES pasen o, 8 BepXHHR® —oo. Taxum oGpasom,

. (—m)——& S ryx (1) e~10% dyyem
»

bl é S "x(‘l)‘—‘." dvy =gy, (0).

- g

901. IloxasaTh, WTO B3aHMHLIE CMEKTPaJbHLIE NAOTHOCTH
anddepenunpyemort crauHonapHoft cayyadHolt GyHKUHH H
ee NPOH3BOJIHOR CBASAHW PABEHCTBOM Six (@)= —s;, (®).

¥ x 2 3 au ne Henoasaosats cootTnHower He T (t)m= -7 (v).

902. llokasarb, 49TO, SHAf CNEKTPaAbHYI0O MJAOTHOCTD
8, (w) nuddepenunpyemoft crausnonapuofi caydahinoft ¢pyHx-
nHH X (¢), MOXXKHO HaATH B3aHMHYIO CNeKTPaJbHYI0O NJAOT-
HocTb ¢yHxuHn X (f) H ee npousponHoA no d¢opmyae
8xx (0) = IS, ().

Pewenune. INo onpeaenenuo s3anmuofl cnexrpaavrofl naorTnocTs,
w

s,; (0) =§l-“ S r e (0 et dr.

Hssectno (cM. 3agzauy 868), sro T (%) ==9-:‘(—ﬂ « Yuurthizam, 10
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o«
ke(t)= S Sx(0)e' ™ do, noayuum
—a0

- o«
re ® =d—i S Sx(0)e*® do = lo S $x(0) e’ do =iwk, (7).
—a -

CaenosatensHo,
[ ]

o

_l_ - it — | — ot

on S g () e dr=iw - 5 S k,(:r)e dz.
—m

Orciona OKOHuYATENbHO HMeeM .. (0) =lo- -3, (0).

903. MHa3sectHa cnekrpasbHas MJOTHOCTb S, (®) =
= 2Da’/n (0* 4+ a?)? anpdepesuHpyeMoil CTallHOHapHOH cay-
yaflHoR ¢yuxuun X (f). Halirn B3anMHYIO CneKTpaJbHYIO
naoTHOCTh yHKUHK X ({) H ee MPOU3BOAHOM.

Y xasanue. Hecnoavsoratip 3apany 902.

904. Ha#iTH B3aHMHYIO CNEeKTpaJibHYIO IJIOTHOCTb AH-
depenunpyemofi ctaitnoHapHofi caydainofi ¢yHkuun X (¢)
H €e NpOH3BOAHOH, 3Haf - KOPPEAAUHOHHYI0 (YHKUHIO
k. (1t)=2e—".

Yx asanne Hafith cuavana paanMuyo KoppeasillHoHHYIO PyHk-
umwo r . (t) =kx (1), a 3aTeMm HCKOMYIO B33aHMHYIO CNEKTPaJbHYIO NJOT-

HOCTb, MOJXHO TIOCTYNHTb HHawe: HafiTH CNEKTPaAbHYIO MAOTHOCTL (CM.
3ajauy 890), a 3aTeM YMHOXHTb ee Ha /@ (cM. 3amady 902).

905. Hafitn koppeasiuHOHHYI0 (QYHKUHIO CTAUHOHAPHOMH
cayyaiiHoft ¢yHkuun X ({), 3Has ee CHEKTpaJbHYIO MJOT-
HOCTh S, (®)=3S, B HHTEpPBaJlE —@,< W< W®,; BHE 3TOro
wHTepBaJsa s, (w)=0.

Pemenne. Hcnoabayem dopmyay

ke (T)=2 S Sx (w) cos ot d @.
(]

YuynteiBast, 4TO S, (W) =S5, B uuTepsane (0; wy), NONAVIHM
«
ky (7) =254 S cos 0T d ® =254 (5in WeT)/7.
0

806. HafAitH KoppessunHOoHHYI0O PYHKUHIO CTAUHOHAPHOMH
cayyaiHoOfi ¢QyHKUHM, 3HAA ee CHEKTPaJbHYIO IMJIOTHOCTDb:
5, (w)=s5s, B HHTepBaJax (—2w, —o,) H (0, 20,); BHe
STHX HHTEpPBaJOB S, (0)=0.
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907. Hafith xoppeasunoHHyio (PYHKUMIO CTauHoOnapHOR
cayqadHoR (QYHKUHH, 3HAA ee CNEKTPaJbHYI0 NJAOTHOCTb
5, (w) = Dayn(a® -+ w?).

Pewenne. lNepsuit cnoco6. Ha zanaun 888 caeayer, uro
xoppeasunonnoh dynxunn k, (1)=De—2!¥! COOTBETCTBYET 38JaHHAR

cnexTpaabHan NAOTHOCTL, T1oCKoABKY ki (T) B sy (®) cBA3AHL B3aNMKBO-
obpatuniMy npeobpazoBanuiNn Pypue, TO HCKOMas Koppeasuxonnas
dynxuns A, (t)=De~*1%!,
Bropoﬁ cnoco6. Henoavayem ¢opuy.ny
[ ]

kx(t)_—' S Sx(m)e“w d(|)==-;‘- 5 a’+w’e‘t¢ dw.

Hasectho, yt0
[ J
S ;‘i‘_‘:_';;i '™ o=(n/a)e %I,

- D
CneaoBaTeNbHo, HCKOMAA KOPPEASUHOHHEN QYRKUHA R, (T)=De %I,

908. Hafirn KoppensuHOHHYI0 (YHKUHIO CTauHOHapHOM
cnyuafnofi (QyHKLUHH, 3HE8A ee CHeKTPaJbHYI0 NAOTHOCTb
Sy (0) =2/n (4 + 0?).

9809. Hafith koppeasuHOHHYI0 QYHKUHIO CTALHOHADPHOro
6eaoro 1yma —CTaLHOHApPHOR cAyeafHON (PYHKUHH C NOCTO-
AHHON CNEeKTPaJbHOA NAOTHOCTBIO S, (W) =S,.

P ew e nue. Henoassyem dpopuyay

@™ ®
Ry (T)= S S (@)e'™ do=s, S ef™ do, (e)

-
®

TpuMem Bo BlMMaHHe, 4T0 5:-7 S e'™ do=98(1), rae d (v)—aeas-
—a

73-pynkunn. Orciona
®

S e’ dw =28 (7). (oe)

TNoactasus (e¢) B (»), OXOHYATEALHO NOAYYHM HCKOMYIO XOPPEeASiHOH-
Hyi0 Gyuxumw &, (1) =2ns,6 (7).

§ 7. NpeobGpa3zosanne CTAUMOHAPHON CAYUAHHON QYyHKILMN
CTAUMONBPNOR NNHGHNON AMHAMMUYECKOH CHCTOMON

Cmayuonaprod aunednod dunamuuecxod cucmesod HE3MBAIOT YCT-
poficteo, KoTopoe onucuBaercs Axnelinnim AnddepenunanbHpiM ypaBse-
HMeM C NOCTONHHLIMH KoshduuMeHTAMH BHAA

[aeY ™ (£)+a, Y“"'”(t)+ veet G5]1Y (f) =
[Be X (1) by X@=1) (1) ... +ba) X (£), (¢
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rae X ({)—BxoaHanA cTanHMOHADHAA chaydafinan O¢yHKRus (so3sgedcrre,
BoaMyulesne), Y (f)—pbixogHan cayvafHan GyHKUHSA (peaKuin, OTKIHK),

C/AH AMHAMHUECKAA CHCTEMAa yCTofiuHBA, TO MPH AOCTaTO4HO Goabe
WHX 3Ha4YeHMAX [, T. €. MO OKOHYAaHMHH NepexoAHoro nponecca, PyHKuHIO
Y (¢) moxuo cumrars craumonapHoft.

Martematuueckoe oxupanue puixoauofi dyuxunn Y (¢) maxoasr no
q;oguyne My == (buy/Bp) My, TAE m,—MaTEMATHUECKOE OXUAAHHE BXOA:
HO Hxunu X ().

oneparopHolt ¢opme ypaBHEHHE (+) HMEET BHA

0P apm =t s oY ()= (upm - bipm i e ba) X ()

Mepedamounol Pynxyued nunefinoR ANHAMHYECKOR CHCTEMB HA3bW
BAIOT OTHOWIeHHEe MHOTOY/JEHa OTHGCHTeabHO p npH X (f) X MHOrowjeny
npH Y (f) B onepaTopHOoM ypasHeHHH (e»):

© (p) = (60p™+61p™ 2+ ... +bm)/(@0P"-+a1p" 34 s+ ap).

Yacmomnuod xapaxmepucmuxod nunehHoft JHHAMMUYECKOR CHCTEMB
Ha3LIBAOT PyHKUHIO, KOTOpas MNoJjlyuaeTcH 3aMeHOf aprymeHTra p B me-
g??r;muou hyHKUHH Ha apryMent (o (w— AeficTBHTeNLHO® YHCJIO):

@)=
=[by (l0)® 4-b; (l0)® =~ ... +-bu)/[80 (i®)*-}a; (i©)*~14 ..4ap).

CnextpaabHibie NJAOTHOCTH BLIXOAHOA H BXOAHOR PYHKUHA CBA3aHLI
paBencTBOM S (0) =5, (@) - | D ({w) |*, T. e., uTOON HaliTH CnexTpaiab~
HY1©0 WAOTHOCTb BLIXOAHOH (QYHKUHH, HAAO YMHOMHTBL CNEKTPaAbHyK
NAOTROCTL BXOAHOA (YHKUHMH HAa KBaJApaT MOAYJAA WaCTOTHONl Xapaxre-
PHCTHKH. 3Haf XKe CNeKTPaALHYIO MVIOTHOCTH BHXOAHOH PYHKUHH, MOXKHO
HalRTH ee KOppeASUHOHHYIO DYyHKIHIO

o0

ky(v)= S sy(@)e'™ do,
-0

a caejaosarenbsHo, H AHCMNEPCHIO
L]

Dy=k, O= { s, (@ do.
-0

910. Ha Bxox auHefiHOf cTauHOHAPHOA AWHAMHUECKOH
CHCTEMBI, OnHCHBaeMoft ypaBHeHuem Y’ (£) +2Y (1) =5X'(¢) +
~+ 68X (¢), nonaercs crauuoHapHas ciayuaiHaa ¢yukuus X (f)
C MaTeMaTH4YeCKHMM OXnpaHueM m,=5. Hafith maTemaTH-
¥ecKoe OMKHAauHe cJiyyahHo#l: QyHKUHH Y ({) Ha Buixoxe
CHCTEeMbl B YGTAHOBHBIUEMCH peXuMme (nocJje 3aTyXaHHs me-
pexoaHoro mnpotecca).

Peweune. [papanusnien MmateMaTHYeCKHE OXKHASHMA JNeBOA H Npa-
BOR wagreRl 3amanHOro AudxpepeHUHANLHOro YPaBHEHHA:

MY (O)42Y (£)) =M [5X’ (t)46X (1)1, wan MY’ (£)]+2m, ==
=3M [X’ (£)]-+ 6m,.
[o ycaosmio, X (f) u Y (f) —craunoHapHule QyHKIHH, 8 MATEMATHYECKOS
O’KHAaHHE ITPONU3BOJHON CTAIIHOHAPHON QYHKIUH paBHO HYNIIO, IOITOMY
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2ms=56ml,5 Orcioza uCKOMOE MaTeMaTHYECKOe OXHAAHHE my, =3my =

911. Ha Bxox o muefinofi craunonapHoli AWHaMHYeCKOR
CHCTeMbl, OITHCEIBaeMoii ypaBHeHneM Y* (1) 4 3Y' (£) - 5Y (f) =
= 4X'(¢)+4 10X ({), nomaercs CcTauHOHapHas cJaydafiHas
dynkuna X (f) c matemaTHuecKHM OXHaanuem m, = 2. Hafitn
MaTeMaTHYeCKoe OXHAaHHe cayyaliHod d¢yskuun Y (f) Ha
BhIXOJlé CHCTeMbi B YCTaHOBHBILIEMCSI pexuMe.

912. Ha Bxoa anHefiHOfi CTauHOHApHO# AWHAMWYECKON
CHCTeMbl, onuchiBaeMoii ypaBuenuem 3Y' (1) +Y ({)y=4X' (1)+
-+ X (1), nopaercs cTauHOHapHas cayuaHHas ¢pynrmus X (1)
¢ KoppeasuHoHHON ¢yHKuue# k, (t)=6e-2I*l. Ha#tu auc-
nepcuio cayuaiiHoit ¢yHKuHd Y (/) HA BHXOZE CHCTeMH B
YCTaHOBHBIUEMCS DeXHMe,

Pewenue.l. Hafith cnekTpajibhyl0 NJIOTHOCTD Sy, (@). Henoabaya
peilenne 3afnauy 886, npu D=k, (0)=6 n =2, nonyunwu

$x (0) = Da/n (a3 1- 0?) =12/x (04 4)

2. Haiinem nepenatounyio ¢yHKUMIO cHcTeMBL. s 3Toro 3amnmmieM
3ajaHHOE AU depeHnHaIbHOE YPaBHEHHE B ONIEpaToOpHOH dopme:

BGp+DY@®=@p+1)X(#). Ortcropa Y(@O=[@p+1)Y3p+1)]X(.
CnenosatenbHo, nepenatodnas pynxmua O (p) = (4p + 1)/(3p + 1).

3. HaiizeM 94acCTOTHYX0 XapakTEPHCTHKY CHCTEMBI, /I YETO MOJIOXHM
p=ok ® (i) = (4oi 4 1)/(30i - 1).

4. HaiineM CHEKTPaNBHYIO IIIOTHOCTD S, ((0) Ha BBIXOAE CHCTEMEL, LA YETO
YMHOXHM CHEKTPAIBHYIO IUIOTHOCTB 5, ((0) Ha KBaApaT MOXYNIA 4YaCTOTHOH
XapaKTCPHUCTHKH:

sy (@) =35 (@) | ® () |* =(12/n (@*--49) | | 40i -1 |*/ | Joi+
+ 1 *] =[12/(n (©*+-4))- [(160*- 1)/ (80> - 1)].
* 5, HafifeM HCKOMYIO RNCNEPCHIO:
o

S : §
Dy= § Sy(w)do)=.‘;§. S (160w 4- 1) do

J O 90T+
24 0 (160 + 1) do
E3 S (0*F 90>+ 1) °

IIpeacraBuM NOABIHTETPATBHYIO (QYHKIHIO B BHAE CyMMBI MPOCTCHIIMX
Apobei:

b 24 [63( _de _§ do
LA 350 'm‘f+—4‘350 93 1

BLINonHMB  MHTErpMpoOBaHHe, DONYYHM HCKOMyI0 mucriepchro D, =
= (24/m)(51/12) = 10.
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913. Ha Bxoa qHHefiHOM' CTaUHOHAPHOH AHHaMHUeCKOH
CHCTEMBI, ONUCchiBaeMoft ypaBHeHueMm Y’ (2) 4 3Y (t) = X' (¢) +
<+ 4X (¢), noaaercs craunHoHapHas cay4anHas ¢pyukuus X (f)
€ MaTeMaTHYECKHM OXKuJaHHeM m, =06 H KOppesi{lHiOHHOK
dyHkuneit k, (v)=>5e-2!*l. HailTu: a) MaTeMaTHUYECKOE OXKH-
naHue; 6) aucnepcHio c.ayvafiHoit ¢pyvHkuuu Y (f) Ha BbHIXO-
Je CHCTeMbl B YCTAHOBHBLIEMCH peXHMe.

914. Ha Bxoa JaHHefiHOA CTauHOHApPHOR AMHAMHYECKORA
CHCTeMbI, ONHCHIBaeMot ypaBHeHHeM Y” (1) +BY' (¢) 4 6Y (¢)=
= X' () 4+ X (), nonaerca crauxoHapHas cay4yafiHad QYHK-
(HA C MaT@MATHUECKHM OXHJaHHeM m,=4 H Koppeasuu-
ounoft pyHkunein k, (t)=e-i*l. Ha#itu: a) MmatemaTHueckoe
OXHAaHHe; 6) CNEeKTPaJbHYIO MJOTHOCThH CAYyYaHHOH ¢YHK-
UMK Y (f) na BbIXoJle CHCTEMBI B VCTAHOBHBILEMCS pPEXHME.

915*. Ha Bxoan /MHefiHOH cTauMoHapHOA AHHaMHYeCKOH
cucTeMbl, ONHCHiBaeMoit ypaBHeHueMm Y’’’ (f)+6Y" () 4-
+ Uy’ () +6Y (¢)=7X" () +5X (t), nonaercs cTauHoHap-
Haa chayuvafinas ¢yHkuus X (f) ¢ H3BeCTHOR KOppe.1fLHOH-
Holt dyHKumei: a) k, (t) =4e~1%1; 6) k, (T)=2e-1°I (1 +|T)).
HafiTu cnexkTpa’ibHylo NJIOTHOCTb cayuafivoft dyukuuu Y (f)
Ha BbLIXOAE @HCTEMbl B YCTAHOBHMBLIEMCH pexiMe.

Ykasaunue. HMcnonszosatrs 3agayu 886 u 891. Pa3noxurs Ha jau-
ueftunie MHOXKHUTETH 3HaMeHaTeAab nepexaToyHof byHKuHn:

(p+1Xp+2)(p+3).

916. Ha Bxox auHefiHON cTalHOHAPHON AHHAMIYECKOHN
CHCTEMBbI, ONHCHIBaeMoft ypaBHennem Y' (§) + Y (1) = X ({), no-
cTynmaer crauHoHapHas cayuvafinas ¢pyHkuus X(f) c nocTtosH-
HOM cCHeKTpaJibHOA MJOTHOCTHIO S, (Oeanilt mwym). Haitu
AycrepcHio cayvyaiiHoll ¢pyHKuu# Y (f) Ha BbIXO#E CHCTeMB
B YCTaHOBHBILUEMCS PeXHMe.

917. Ha Bxon JaiHeHHOM CTalHOHADHOM AHWHAMHYECKOM
CHCTEMBI, oOnuchbiBaeMoit ypaBHenuem Y7 (!)+4 2hY' (¢) -+
+RY ()=X({) (h>0), 2= h), noctynaer cramHOHap-
Has cayuaifiHan ¢pyukuus X (f) ¢ nOCTOAHHONM CneKTpaabHOM
NJOTHOCTBIO S, (Oenmift wym). Hafitu cnektpaasHylo nJaor-
HOCTb Cay4YaHHOH (PYHKLUHH Y (/) Ha BbIXOZE CHCTEMBI B yCTa-
HOBHUBLIEMCH peKuMe.

918*. CnpoexkTHpoBaHbl jBe JIHHEHHbE CTalHOHApHBLIE
AUHAMHYECKHE CHCTEMbI, Ha BXOJ KOTOPBIX MOCTYNAaeT CTaliHo-
HapHas cayvafinas ¢yHkuusa X (f). Ilepenatoynnie pyHKumH
CHCTEM COOTBETCTBEHHO paBHH: @, (p)=(4p+1)/(3p+1),
@, (p)=(p+1)/(3p+1). CnexkTpanbHas NJOTHOCTb BBIXOA-
HOA (yHKUMH H3BecTHa: S, ()= 12/%(w*+-4). Kakas us
CHCTeM ofecneynpaer HanMCHLUIYIO AHCNEPCHIO BBIXOJHO#M
byskuuu?
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OTBETH

Taasa nepsas

3. a) P=1/90; 6) P=1/81. 6. a) P=1/6; 6) P=1/18; 8) P=1/2;
r) P=1/18. 6. a) 0,384; 6) 0,096; B) 0,008. 7. P =3/4. 8. P=1/720.
10. P=1/C3,=1/190. 12. P =C3a/C}s=24/91. 13. P =C3/Ci% =0,1.
14. a) P=C30/Cloo 2 0,65; 6) P=C1o/C1o = 0,00005. 15. P=C3/C3=0,3.
16. P =1/A%,=1/720. 18. P =C}-C4/Clo==0,5. 19. P =Cls- C}/Ch=0,4.
20. P =Cs-C4/CY:=14/55. 21. 8) P =C}-C}/Ci=0,6; 6) P =C3/Ci =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%*/R%. 29. P =(2a—2r)/(2a)=(a—r)/a. 30. P =
= (a—2r)%/a®. 31. 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=0,51R3/(nR3)=0,5. 36. Bos-
MOXHEIE 3HAZEHHS KOOpAHHAT: 0SS L, 0Ty L; Gaaronpusrcr
BylOlUlHEe 3HaueHHA: y—x <X, y> x; x—y<y, y<xi p=1/2
37. BoamoxHbe 3HaYeHHA KoOpAHHAT: O« xes L; 0<£<L, y=2x,
GAaronpHATCTBYIOUIHe 3HAYEHHA Koopawhar: y—x < L/2. p=0,75.
38. Boamoxnne 3naveHHs xoopaunaT: 0<<rx<l; 0<y< L: Oaaro-
NIPHATCTBYIOULHE 3HAYEHHN KOOPAMHAT: y—x < L/2, y > x; s—y < L/2,
y< x; p=0,75. 42. P=7/16. 43. BoaMoXHble 3HaueHHWA KOOPAHHAT:
Iy, 0Sy<<L: 0z L; GNaronpHATCTBYIOUIHE 3HAYEHHA KO-
opaHHar: x < y+2, y<z+x, z<x+4y; P=1/2. 44. BoamoxHbie
SHayeHHA KoopauHaT: 0 < x <2, 0 < y < 2; GaaronpHATCTByIONE 3HE-
uenus xoopminatT: 0<x<V'2/2, O<y<V 2 s V2212,
12<y<V 2: P=(1+43.In2)/8 ~2 0,38. 45. Boamoxnue 3HaYeHHA KO-
oparHat: 0 < x<< 1, 0 < y<<|; GaaronpHATCTBYIOIHE 3HAUECHHA KOOP-
anHar: 0,1l < x 50,9, 0,1 <y<<0,9; P02,

Faasa stOpas

47. P=1—C¥/C},=5/6. 50. P=0,14. 51. P=0,38. 52. P=0,7.
. P=0,18. 54. P=0,432. 55. P =0,384. 56. a) P =0,188; 6) P —=0,452;
P =0,336. 57. a) P==0,6976; 6) P=0,9572. 58. a) P=1/6% 6) P=
-(1/6°) = 1/36. 59. a) P=C§-(‘I/6‘-5/6)=5/72; 6) P=5/12;8) P=5/9.
6. n>>5. 62. a) P= 3433 ;o)p=4:.3£3 . ""‘l;f“ﬁ .
63. P =3!(1/3)%. 65. P =15/100-4/99 =1/495.67. P =6/10-5/9-4/8-3/7=
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w1/14. 68. a) P==1/5-1/4-1/3=21/60; 6) P=0,1. 89. P=20/25-19/24 X
X 18/23==57/115. 70. a) P=1/10-1/9.1/8==1/720; 6) P =0,001.
81. P=0,126. 82. P ~ 0,95. 83. P=0,388. 85. P~ 0,76. 87. p==0,8.

log (1 —a) _ -
88. E[fagm’-)]—{—l. rae E [N])—uenas vactp uyncjaa N. 80. P

n _ _ os.
;2}’,,+,,- 91. P=0,89. 92. P=0,85. 93. P=0,78. 84. P=0,5

=0,4. 98. P==0,87. 98. BeposaTnee, uto BHHTOBKA Ghina Ge3s omn-
THYECKOro NpHUesa (BepOSITHOCTL TOTO, YTO BHHTOBKA Ounljia 6e3 ONTH-
YecXoro npHuena, paBHa 24/43; ¢ ontHueckHM mnpHuenom— 19/43).
89. P=3/7. 100. P=1/3. 101. P==5/11. 102. P ~ 0,47. 104. P 4 (By)=
am]—(0,64-0,3)»=0,1. 107. P=210/19. 109*. P =0,039.

Fnasa Tperhs

111. a) BeposiTHee BHHrpaTs OAMY NapTHIO H3 ABYX: Pg (1)=1/2;

P, (2) =3/8; 6) BeposiTHee BLIHrpaTh He MeHee XBYX NapTHR H3 weThipex:
Py(2)4-Py Q)+ Py (4)=1— [P (0)-- P, (1)]=11/16; Py (3)+ Py (4) +-
Py (5) =8/16. 112. a) P =P; (0)-- Py (1)==3/16; 6) Q=1—~[Pg(0) 4
iP.(l)]=13/16. 113. a) P, (3)- P, (4) =0,1792; 6) Pg (4) - P; (5)=0,74.
114, a) p*=0,729; 6) C3p3¢ + Cip* =0,95; B) C3pq? -+ C3ptq +-Csp®=0,99.
115. Hckomue BeposiTHocTH Takosn: a) 0,31; 6) 0,48; 8) 0,52; r) 0,62.
118. P, (2)=C3(2/3)*(1/3)2=8/27. 117. Py (2) =C}(x/a)® [(a— x)/a]3.
118. P =C;-CiCi-C-(1/4)°. 121. Py (75)=0,04565. 122. Pjqy(50) =
w=0,0782. 123. Pyy (N)=0,5642/ V' N. 124. Py (N+m)=V'2/N X
xx( V' 2/Nm). 126. a) P 410, (1470; 1500) =0,4236); 6) P340 (1470; 2100)=
w=0,5; B) Psiqo (0; 1469)=0,5. 127. P, (11; 21)=0,95945. 128. P==
=@ (1)—® (—1) =20 (1)=0,6826. 180. n=177. 182. P =20 (1,2) =
=0,7698. 133. P =20 (2,31)=0,979. 134. P =20 (0,877) =0,6196.
137. n=661. 138. n =06147. 140. ¢ =0,02. 141. £ =0,01. 143. 15 << m« 33.
4. S mex22. 146. ky=8. 148. ko==17, ko 1 =18. 151. ky=7.
153, 100snes102. 154, 28acnes29. 156. 0,625 < p << 0,65.
158. a? ko==1; 6) P, (1)=0,41; B) P=0,0067. 160. a) P, (2)==0,72;
6) P, (1)=0,26; B) P, (0)=0,02; r) P4 (1)+ P4 (2)=0,98. 161. a) P4(3)=
=0,612; 6) P3(2)=0,329; B) Py(1)=0,056; 1) P4(0)=0,003;
N P O Pl =03 PO 005%: o P oL P,
| ] =V, s =V. M =V, y € -
+P,'2)=0,920. 163. b%ads. 1@ ) Pa@@)+Pair]

Faasa uersepran

167. X 0 1 2 3 4 6. X 01 2
p 0,6561 0,2916 0,0486 0,0036 0,6001° '88- ;' 14 1/2 1/4°

160 X o 1 2 7. X0 1 2 3
. b, 9/16 6/16 116" LT P 01 s s
173. ) 5 0,2 0,16 0,128 ... 0,8t-1.0,2 ...7 O k=L

X 1 2 3 4
::- €P0'7 02'2‘ 0’042 0.0144 . 177, P1ooo (3)=0,18. 178. P”o (4)=0,09.
- 8) P1900 (2)==0,224; 6) P 1490 (0) -+ P1goo (1)=0,1992; B) P99 (£ > 2)=
=0,5768; T) P = 1-— P.g00 (0)—0,95. 181. 6) A—3. 186. a) P, (3)—=0,0256;
6) P,(k < 3)=0,0123; ) P, (k==3)==0,9877. 188. 6) M (X)=0,535.
189. 6) M (Z)==30. 181. x3=21; ps=0,2. 193. p;=0,2; py3=0,3;
p3=0,5. 1. M (X)=3/5. 108. M (X)=NCp' (1/6)™ (5/6) -,
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200. M (X)=50.C§-0,9%.0,1 ~ 16. 209. D (Z) =61. 211. a) D (X) =< 8,545;
o(X)=<2,923; 6) D (X)=248,95; o (X)==1578. 2i4. D(X)=0,9.
216. D(X)=0,495. 217. p,=0,3; pg=0,7. 219. ’,"0'20%.

X1 2 3
220. ; 0.3 0.2 0,5 223 A M(X)=10; 6) D (X)=90. 229. v,=3.9;

\'.’—‘—'16,5; Va=74,l. 231. p,x=0; p.g=0,64; p'=—0,77; ll.‘=|,33-

Caasa naras

236. P(|X—M(X)| <30)=1—0%/(90%) =8,9.
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=0,909. 248. MNpimennma,
MareMaTHYecKHE OXHIAAHHA X, KOHEUHH H paBiR — a/(2n--1); auc-
NepcHH PaBHOMEPHO OTPaHH4YEHK 4HcJaoM a®. 249. a) C BoapacTaHuem
n xacnepcur D (X,)=(2n3-1-3n%--n)/(2n-4- 1) HeorpaHuuenHo BO3pac-
TaT;  6) Heab3f, TaK KaK TpeGeBalHe pPaBHOMEPHOW OrpaHHYeHHOCTH
JHCNepcHil JAHWB ROCTAaTOYHO, HO He HeoOxoaWmo. 251. I[IpHMenHMma:
M (Xp) =0, D(X,)=2.
Faasa wecras

253.P(0< X <1)=1/4.254. P(—1 < X < 1)=1/3.253. P(X=T)=
=l—P(X<T)=1—P (0 < X <T)=1/e. 257. p=P (0,25< X <0,75)=
=0,5; P, (3)=C3p3q=0,25. 259. x, =2V 3. 261. F(x)=
0 npn x<<3,
0,2 npu 3 < x4,
=< 03 npy 4 <x7, 263. f(x)=2cos2x B uureppaze (0; n/4);
" 0,7 npn 7 < x 10,
1 npmr x> 10.

sHe 3Toro muureppana f(x)=0. 285, P(l< X< 2)=(e‘:L — 1) /e,
pu —
208. p=P (0 < X < n/4)=(n-2)/47; Py (2) =C} (’_‘__2) 3n—2

ax ) T 4x
’ 0 npn x 0,
268. F(x)={ 1—cosx npu 0 < xsn/2, 269. F(x)=
l 1 npu x> n/2.
0 nprxes 1, o npH x<1/6,
=4 (1/2) (x*—x)npn 1 < x <2, 270. F(x) == —cos 3x npu /6 < x&1/3,
1 npH x> 2. ll npH x>n/3.

272. C=1/2. 273. C=1. 274. C=4/(n—In4). 276. M (X)=4/3.
278. M (X)=0. 2/729. a) c=3/4; 6) M(X)=11/16. 281. M (X)=1/a.
ki

283. M((XY)= S x?cos xdx=(n*—8)/4.  284. M (X?)=13/40.

0
287. My (X)=M (X)=M_ (X)=4. 288. a) Moau X ue umeer (N.JI0THOCTh
pacnpepejeHA He HMeeT MaKcHMyMa); 6) M (X)=0 (xpusas pacnpene-
JIeHHR. CHMMETPHYHA OTHOCHTEAbHO mnpamod x=0). 289. M, (X) =

=J;-Q‘.:’:-)-“LJ”". 203. a) D(X)=4,5 6) P(—3 < X < 1)=0,5+
+ (1/x) aresin (1/3); P (1 < X < 3)=0,5—(1/xn) arcsin (1/3). 298. D (X)=
376



=25/18.  208. M (X)=3x/2;: D(X) =3x:°/4; o (X) = ¥ 3x¢/2.

300; D (X®) =20—2n%. 302. M(X)=(x+1)p; 6) D(X)==(x+1)p2.

308. v, =2/3, vg =1,2,v3==2/5, vy =1/3: g =0, pg=1/1 r =—1/135,

pe==1/135. 307. C=1/(b—a). 309. a) P(0 < X <0,04)4 P (0.16 <

< X <920)=0,4:6) P (0,05 < X < 0,15)=0,5.310. P(2 < X < 5)=0,6.

3tl. PO<X<IRB)+P(23) <X < 1)=2/3. 312. F(x) =
0 npu rt«a,

={ (x—a)/(b—a) npu a < x<x b, 314. M(X)=35. 316. D (X)=3;
1 npu x>0

o(X)= V3 an. M (X)=a (skpusasfi» pacnpenenexHusi CHMMCTPHUHA

OTHOCHTEALHO NpANOH x ==a); D (X) =1%/3. ,319.2M $X’)=(b+a) 6%+

T g’ .
+ a4 D(X) = 7b(b_“a) - t Ot te ’] . 820. M (XY)=

= (a+b)/2-(c4-d)/2. 322. f(x)= e~ -8 323 f(x)==

2y 2n
1 —(x—3)8/32 .
== — . 324. M(X)=1; D(X)=25. 325. x) =
% (X) (X) f(x)

==

= e~**2 329, P(15 < X < 25)=0,6826. 330. a) P (55 < X <
)4

< 68)=0,0823; 6) P(32< X <40)=0,0027. 332. P(|X|< 10)=
= 2@ (0,5) ==0,383. 333. P ~ 0,41. 335. Ipumepuo 95%.336. a) P (| X | <
< 15)~P(|};A< 4) =2®d (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—30,
8430) =(—5,25). 342. 60=30 M. 343. (9,7: 10,3). 345. o=
= §2—a’ —Ga-8x

== Fmp—Ina)’ 347. [(x)=F6e 8 uurtepsane (0, w), sue
storo AuTepsana [(x) =0; F(x)=1—e~% B uurepsase (0, =), sue
sroro Hutepsana F (x)==0.348.a)A==2:6)A=0,4.351.P (1l < X < 2)=
==10,038. 352. P (2 < X < 5) =0,251. 354. a) M (X) =0,2:6) M (X) =10.
355, a) P X<M(X)=P0<X < (1A)]=(e—I1)le; 6) 1lle.
357. D(X)=0,01; 6(X)=0,1. 358. D (X)=6,25; 0 (X)=2,5. 359. C =\.
3_60,5:,—-:2/1’. 361. A, =2. 362. u—=9/A%. 383. £,=6. 365. a) M (T")=0,2;
6) D(T)=0,04; 8) 0(T)=0,2. 386. M (T)=0(T)=0,2 u. Kourtpoaep
B CpejiHeM CYZACT >KAaTh ouepeauylo Mawnuy 12 mun. 368, a) F (100) =
:%.%5&6) R (100) ==0,05. 370. a) 0,292: 6) 0,466; 8) 0,19. 371. a) 0,9975;
6) V,000.

Taasa ceabman

374. Y 7 13 21 Y V272 1

P 0'2 0,1 0'7 . 378. P 0.3 0'7 B 378. a) g(y) =
=R F{—y/3), (Vb <y<—3a): 6) g(y)=- ; f y:B ,
{Ad+B <y < A64-B)upn A>0, (A6-+B <y < Aa+B)npu A <0.

y 1
379. = -

4] T —2 T w217 -380. a) g (9)=(l/y) [ [In (1/y)].
©<y< i 6 g=er[e)Y)] (—w<y<w): 8 gl(y)_=
= if[2 s O<y<om) 1) (y) = ——r —-_—J.
=35y VY] eV=vs ' \vs
(0 <y<oo); NegW)=2f(y*) (O<y<w). 38l a) g(y=

m




—_— 0 '6 _._..__._.__
2}’“ e (F (V) F(—V )] (0 <y < ®); 6) g(y)= S Ve
li(l’lnu/y))-H(—V Tn (T79)) (0 <y<limgW=F@+i{—y)

O< y< ®); 1) gly)= 2 Vl———‘ lf (2ntk 4 arc cos y) 4 [ (2nk —

Rz~

—arccosy)] (—l <y <) DW= o5ty F(tgy)(—n/2 < y <n/2);

1
—_— 1/y— — -} © 1).
v V VT=D+/=VTy=DL O <y <D

384, ¢(y)=2/(n Vl—y’)s nutepsane (0, I), BHe 3TOro HHTepBana
g(¥=0. 385. g()=1/(x(1+y%) (—ow <y< ) 387. g(y)=
=2/(n YT—=¢%) —y’) B uuTtepsate (0, !), Bne sroro usnrepsana g(y)==0.

300. g(y)=

e) g(y)=

e=Y B uHrepBane (0, ®);, 8He STOr0 HHTEpBAAA
Y ny

e~ 2y/o?

g (y)=0. 3ﬂl-sz(y)--o V"In"
uutepsana g (y) =0. 393. M(Y)=(n*—8)/4. 3Y5. D(X’)——20—2n-

B nutepsane (0, o); BHe 3TOro

(b 1 a) (b® + a®) LYy —a’ (b +a) (b* +a%)
396. M (Y) . P DY) == : J
399. a) G(y)=F [(y—6)/4]; 6) G(y)....l—l-' l(l—y)/5]. By G(v
= F[(y—b)ial] npr a>0, G(y)=!—F{y—b)a] npu a<O.
01, Z 1 12 13 14 17 I8 Z 5 u 17

a) P0080320020080l0040' 6) P 0,56 0,38 0,06 -

403. (z)—{ (172) e7*/% (1 —e=22/1%) o 120 we. G =
0 upn 2<0, - 0 npn <0,
%2 npp 0<z<l, ga={? npu 0<z<- I,
1—(2—2)%2 npu 1 <2<2, 2—zupn 1 <2<,
{ npu 2> 2, 0 npu z> 2.

0 npn z2<3,
(z—3)%/16 npu 3<2z<5,
407. G(z)=<¢ (z/49)—1 npu S5<2<17,
1—(9~—2)/16 npu 7<z2<9,
1 npH z2>9;
(1] npu z2<3,
(z—3)/8 npu 3<z<S,
g@=< 1/4 npp  5<2<7,
(9—1z)/8 npH 7<2<9,
0 npu z2>9.

Taasa socoman

409. X 26 30 41, SO Y 23 27 411, P=3/128.
0,14 0,42 0,19° 0,25 p 029 0.71.
413, [ (x, y)—8e°‘-“'" npu x>0, y > 0; f(x. ¥)=0 npu x <0 uaw

v <0. 414, (-.,-"-arctg : +-2-) (' arctg L +—). 45, F(x, y) =
318



= (1/2) [sin x-}- siny—sin(x -+ y)). 417. ] (x, y) = (3/aR%) [R— V ¥+ 3]
BHYTPH XPYra paguyca R ¢ ueHTPOM B HauajJe KOOPAMHAT, BHE 3Toro
xpyra f(x; y)=0. 418. C=12/n%. 419. C=2/n. 420. a) f(x, y) =
=n32.2-%-Y B nepsoM KBajpaHTe, BHe KBaaApaHTa f(x, y)=0;
6) P=5/3-213, 422. 8) X 3 6 6 Y 10 14 1
_ p(X110) 5/7 2/7;  p(Y|6) 5/14 5/28 13/28.
A4. a) C=V3/n 6) L(x)=V3Q@ Ve 0" [ (y)=
=(V 3/ Va)e=* 8) @(x|y) (I/ Va) e-x+2*, $(y| x)=(2/ ¥ ) x
Xe~0,286(x+4y)* 428. f(x, y)=1/(4ab) BHYTPH 3a3aHHOTO MPAMOYIroJb-
HHKa; Bue ero f(x, y)=0; 6) [;(x)=1/(2a) npu | x|« a, npu| x| > a
h(x)=0; npn |y|<b [s(y)=1/2b), npn |[y|>b fa(y)=0.
427, a) f(x, y) = 1/18 BHyTpn Tpaneuun; sHe €& f(x, y)=0; 6) f; (x) =
o npH x <0,
__}2/9 mpr 0< x <3,
~ 1(—2/27)x1-4/9 nmpu 3 < x <6,
0 npu x> 6;

- IpH <0
Ih()={ (—1/29)y-1-1/3 npr 0 <y <4, 429* a) f(x, y)=1/36;
L] npx y> 4.

BHYTPH  TpaneusH; BHe e€ f(x, y)=0; 6 fHx)=

0 npuy  x <—6,
x/21+2/9 —6 < x<—3, ‘ 0 npu y <0
1/9 —3<x<3, [fay)=< —y/24--13npu 0 < y
—x/274-2/9 3<x<6 1 0 y
0 x> 6,

431. M (X)=M(Y)=V 3n/6; D (X)=D (Y) = (4—n)/12. 432. M (X)=
=M(Y)=(n+44—4 V 2)/4. 433. M (X)==M (Y)=n/4; D(X)=D (Y)=
= (n?-}-8n—32)/16. 434. a) M (X)=M (Y)==n,2; D(X)=D (Y)=n2--4;

0 0 0,

0) llxy'—'o- ;35' a) [ (x, !I)={ |0e-(sx+ay()) :g: i ; 0, it Z ; 0;
— npu x <0, nan y <0, .

6) Fﬁv"{ (l—e—5%) (] —e-¥) ngu x>0, yy> 0. 436. h(x) =

=2 VP —x/art, @xIN =12 VI —9¢% f@)=2V r—g/ar*,
YWwin=12 V=5

Caasa aennran

x; 4 7 8 12
440. 25 0,10 0,15 0,50°
0 npH 12,
0,1 nmpn 2< x5,
0.4 npu S5 <xaC7,
0,6 npn 7 < x8,
1 npu x> 8.
npu x4,
.npy 4 <xC7,
npy 7 <x<<8,
npH x> 8.

Taasa gecstan

451, x,—4. 454. ¥,=262]. 456. s3=5,1., 488. a) X,=10;
6) Dy =—=2,5, 53 =10/3. 459.%,=166; D, =33,44. 461. Dy (X)= Dy (4) =
== 167,29. 462. Dy (X)=Dy(u)=12603. 464. Dy (X)==Dy(u)/10? =
== 3,44/100==0,0344, = 465. D, (X)= Dy (u)/10% = 13,36/100 =0,1336.
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467. 5% =s2 =168,88. 469. s% —s/10%=5,25/100=0,0525." 470. s} =
= s3/100=489/100=4,80. 472. A*=x,=0,9. 473. A*=%,=0,5.
474.p= xi)/nm 475.p gn,x,)/(lo 5)=0,22. 478. A*=1/%,.
477, A*=T1/%,=1/5=0,2 p=1/%,. 479. p*=0,2. 482. q* =
= (D/s'—1 = 160%/12062, 5—1_1 12; B*=s%/% = 12062,5/160 =75,4.
483 a*=%y, 0°= Y} D,- 484. 0" = 1260‘—05485a—2. Y 3D,,
=T%3+ V 3D,. 488. a*=2,24, b*==22,38. 488, A; = 2,11, A = 3,57.
4oo. p*=(3 n;x;)/1000=0,4. 491. 1*=(Dx)/in=5%, 492. A*=1.
94, A*=1/%,=1/20=0,05. 495. B*=%,/(a+1). 498. B*=X,/(a+1)=

=7547. 407 p=1/%,. 498.a°= [zg(x,)] [n. 490, o* =

= ]/ 3 lg(x)—al*/n. 50. a*=%,, o*= V' D;. 902. 2) 7,63 < a <

(=]
<1277, 6) 14,23<a<19,37.  B508. 1964,94 < a < 2035,06..
504. 992,16 < a < 1007,84: 506. 8= ——=1,96 =0,392, 0.

n
507. n==179.  509. —o,o4<a<o,ss 511. 34,66 < a < 50,94.
513. 2) 0<0< 14,28 6) 7,98<0< 20,02. 515 0,28 < a.< 1,32.
B17. 0,47 < p < 0,71. 619. 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.

Caasa oxnunazuaras

524. ) %,—=19,672, D,=0,169; 6) %,=76,2, D,—18,56.
526. D,—40,4. 527. a) y.,=1568, D,=32 6) D;=ao-§-.

528. a) y,=23.85, D,=3843; 6) Dy=36,35. 530. a) xz=51,1,
Dy=101,29; 6) x,=147,62, D;=212,3; B) x,=16,46, Dy=4,87;
r) Xy=11,114; Dy=0,14. 532. 8) a;=0,135, €=2669% ) a,=0,18,
ep=~—0,45. 534. a) a,=—-0.01. eg==—0.2l; 6) a;=0,44, ex=0,36

Caasa asecHazuaran

536. a) y,=I .92x +-100,9, x,,-—O 42y—38,3; 6) ¥x=3,69x4 66,
x,-—-O 19y —3,1; B)  Yx=—2,15x4181,8, x”=—0 33y+-65,7-
§38. a) vy, =0,66x3 41, 23x 41,07, ny,=0,96; 6) ¥x=3,20x*—13,00x +
+ 9,07, ny=0,99; B8) Yie=1 48x’+24lx Nyx=093; 1) gy =
= 1,59x? -,-3 33x+-9,4, nyx=0,93; a) Yy =—1,52x2 4 121 94x — 576,61,
Nyx=091. 539. a) x, —-2 ,8y2 +002y-{—318 N xy =0,56; 6)
=9,20y1—1,25y4-1, Ty, =092, 54l. py=—092 Bb42. p,.-_-3"75
543. py=0,73. 844. py=0,82. Mﬂeuml CNeLHaNnHCTOB AOCTATONHO XO-
homo cornacyiorca. b45. pap=—0,21, pac=0,64, ppc=—0,3.

anboaee corjacyloTca oueHkH ap6utpos A u C. 547. py=0,89. 549.
13 =0,78. OueHxy Koutpoaepop coraacyiorca. 5§50. t,=0, 54. &61.
T3 =0,67. MHEHHA CNELHANHCTOB COFJAACYIOTCH YAOSJAETBOPHTENALHO.
852. 1484 =—0,16, 74c=0.51, T =0,51. Haubonee coBnafalorT OREHKH
ap6utpos A ¥ C, B u C. 553. 13 =0,79.
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Faana TprHaauaras

B38. Fpa6x=2,8; Fyp (0,01; 8; 15)==4. Her ocHoBauufi oTBepruyTh
Hyaesyio runoresy. B87. Fy,6;=1.62; Fyp(0,05: 5; 8)=3,69. Takum
o6pa3oM, HeT OCHOBAHHA OTBEPrHyTb HYJIEBYI0 THTOTe3y O PaBEHCTBE
resepanbHuX aAHcriepcwfi. 559. sy = 188,67; s;=124,84; Fy.6a=1.51;
Fyp (0,05; 9; 7)=3,68. Takum o06pasoM, HeT OCHOBAHHH CYHTATb TOY-
HOCTb CTAHKOB pa3nnuHOR. 561. Ykaoa=21,33; X|2(p (0,05; 16)é26.3-
Het ocHOBaMHRf OTBEpPrHyTh HyJeBYIO runoresy. 562. sz =0,27; x.’.,,u,. ==
= 45,0; x.’(p (0,05; 30) = 43,8. Hynesas runotesa orBepraerca. HMcnpas-
JieHHan BHGOpPOYHAA AHCNEPCHA 3HAYHMO OTJIHYAETCH OT FHMOTETHYECKOil.
564. s3=sX=4: Yhen.xp (0,975; 19)=8,91; yfipan xp (0,025; 19)=32,9;
Y na6n =38. Hysesas rmnoTesa OTBepraeTcs: HOBHYOK PaGOTaeT HEPHT-
MHUYHO. 566. Zg o= 1,645; XE('p (0,05; 120)=146,16. [TapTua Gpaxkyercs.
568. Zyy6x5 =2,5; 2xp=1,96. Hynenasn runoresa oreepraercs. Cpearuit pec
Hafnenuf$t pa3auvaerci 3HauHMMO. 589. Z,,65=1.2; 2,,=1,96. IlaHHble
Habmonenuft cornacyiorcs ¢ HyJhesofi runoresofi; BmGopoutnie cpenHne
Pa3nHYA0TCA He3HauHMO. 571, Fy,6,=1,19; F,(0,01; 7; 9)=05,62. Her
OCHOBaHH OTBEpPrHyTH runo-reag o pasencTBe AHcnepcuH. Hmeem
| Tuaga | =3.7; tpmyer.xp (0,015 16)=2,92. Hynesan runoresa o pa-
BEHCTBE CPeAHHX oTBepraerca. 578. x=12,8; y=12,35; s"x=0,ll; s§z=
=0,07; Fuaox=157; Fyup (0,05, 9; 15)=2,59%  T.a62=3.83;
typamoct. xp (0,05; 24)=|.7f. Hynepas THTIOTE3a  OTBEpraeTcH.
57%. 8) Unaga=1,3, Uyp=2,57. Her ocHoBaHHA OTBEprHyTh HYJEBYIO
runotesy. 6) uyp,==2,33. Her ocHoBaHHfi OTBEPrHYTb HYJEBYIO THIoO-
Te3y. B) Ugaes =3, Uxp=2,33. Cpeannit Bec TaGaeTKH 3HaUHMO OTJ/H-
4Yaercs OT  JONYCTHMOro; JaBaTb  JE€KapcTBO GOJNbHbHIM Henb3d.
576.8) 1) 1 —B8=0,5—@ (0,15) =0,4404; 2) n,=25. 577. B) | —P =
= 0,6664. 578. a) 713 (3;) =1 —{[O® (uyp—A1)+ D (ugp+ A1)l ThE Ay =
=(a; —ag)/[(o/ Vn) ¥V n/2), lxp HAXOAAT 43 paseHcTBa W(uyp)=(1—a)/2;
6) INpn npoBepxe HyneBOR runoTe3dn MO BLIGOPOYHON CpeaHER MOUIHOCTD
7y (20) =0,8078; npu nposepxe HyJeBoR runoream no BLGOPOUHOR Me-
AnaHe MOWHOCTL my(20)=0,6103. Ilpn ymeHbwenun |[A| moulHOCTBL

) 4G —G |, =M].___]_..<|A’
o/Vn Y n/2 _ V 72
TO MOWHOCTh KPHTEpHH MPOBEPKH HyJaeBoRt rHnotesm no BuGopounoft
MeAHaHe MeHbINe MOWHOCTH KPpHTepHUsa no BuiGopouHofi cpeaunefi. 579.
6) Tyasy=—2; ~ tnpanoct. xp =—1,75. Hynesyio runotesy orsepraem.
582. d=—0,9;D) dj =65; s4=2,51; Tyae3=—1,13; upyer.up_(0,01;
9) =3,25. Pe3yabTaThi B3BEIIHBaHKMA PA3AHUAIOTCH HE3HAUMMO. 58_3. Her
OCHOBAHHA CYHTATSL, YTO QH3HYECKAS [OATOTOBKA Y AyUIIHAaCh. 584.d==—2;
2 dl =66 s4=V 34/T; Tusga=—2.5T; fanycs.xp (0,05 7)=2,36. Pe-
3yALTATH AHANH3O0B PAINHYANOTCH 3HAYHMO. 585. d =0,018; de=0.0177;
s¢=0,034; Tya6x==1,91; {4pycr. p(0,05: 12) =2,18. Pesyabrate anannaa
PA3/INMAIOTCA HE3HAYRMO. 58Y. Uyysy = 1,76, uyp==1,645. [TapTHio npuuaTs
Henb3A. 590. Uyagg=2,33; uy,p=1,645. Hysnepan runoresa otepraercs.
Hopas ¢opMa pek.aMut snaunMo adpdexTuBHee npexcHell. 591, U a6y =
= 1,77; uyp==1,96. Her ocnoBaHufl CUHTaTL HOBOE JIeKapCTBO 3HAUHMO
sddextupHee npexnero. 584. Heanss (06beM Kax10# BHOGOPKH He XoJ-
wen Outh Menbiwe 4). 595, a) k=64; 3, k;si=252,8; X k;lgs} =

YMEHbLIAETCR; TaK KakK |A;} =
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= 36,9663; V=2,8; By,6; < 2,8; Axp (0,05 3)=7,8. Her ocuosauut

OTBEPrHyTe rHNOTE3y 06 ORHOPOAHOCTH Aucnepcuk; 6) D; =3,95.
508. k=116; kiri==7016;  r£—=60,48; 3, k; lgri =201,4344;
V==12,0475; C==1,0146; B,,5,=11.87; Xyp (0013 3)=11,3. I'nnoresa
o6 oanopoawocTn aucnepcuft ortpepraerca. 597. k=65; r®=74,68;
Rlgri=121,0550; V =1,62; Byasx < 1,62 xip(0,05; 3)=7,8. Her
otHoBsauuft npeanoyects OXRH__ K3 cnocoGoB ocranbHuiM. 598. a) s)'( =
=7,12; 5% =7,92; s3=13,92; s¥=9,902; X\ &;s? =673, 36; D k; Ig sf=
==66,36; V=3,11; Bygug,=7,76; x}m (0,05; 2)=6,0. F'unoresa o6 oa-
HopoxaHocTH aucnepcHfi npuuumaercs. Cranku obecneuynupaloT OfHHA-
KOBYI0 TOYHOCTh; O) Fypgy=2; Fyp (0,05; 24,19)=2,11. 600. k=236;
[=6; Guag,==0,2270. 2) G,p(0,0l; 36; 6)=0,2888; 6) G, (0,05;
36; 6)=0,2él2. B ofoux cayuasiX HeT OCHOBAHWA OTBePrHyTb CHMO-
Tesy 06 onuogonuocm aHcnepcufi. 602. £k =36; [=05, Guags=
=0,5036; G,y (0,05: 26; 5)=0,3066. Tunotesa 06 OAHOPOAHOCTH AM-
cnepcuit oreepraercs. 803. a) £=9; [=4; Gpu65=0,356; GyxpX
X (0,05; 9; 4)=0,5017. AToMaTi 06ecneyHBaloT OJHHAKOBYIO TOYHOCTD
sasewusanuna. 6) Dy =0,0225. 604. a) k£=9; [=3; Gyats =0,465;
Gyp (0,01; 9; 3)=0,6912. Her ocHoBauHft OTBEPruyTh HY.JEBYIO TMMO-
Te3y o6 OIHOPOAHOCTH AxcnepcHit; 6) Dy =0,067. 805. k==19; {=15;
G2620.089; Gyp (0,05; 19; 15)=0,1386. Cranox paGotaer ycroRuuso.
nabs = 2,85, uyp=2,57. Hynepan runorteza orsepraerca. OtHo-
CHTENbHBIE YACTOTH HM3TOTOBJACHHBIX CTAHKAMH HECTAHAAPTHLIX AeTaned
pasauvaoTcs 3HaYHMO. 608. U,a6,=2,15; uyp=1,65. Hynesan runo-
Te3a orsepraercs. BeposiTHOCTb #3rotoBseHHs OpPaKOBAHHOIO H3JEAHA
nepswM 3aBoaoM Goubuie, 4eM BTOpLIM. 609. Ugagy =0,94; 1,y =1,96.
Her ocuoBanufi oTBepruyTs> Hyaesyio runotesy. 811. R=60; Tya65 =
= 2,44; 14p (0.01; 60)=2,66. Her ocnHoBanuil OTBEPTHYTL HY.EBYIO I'H-
noreay; X H Y —HexkoppeauposaHHule CayvYaflHbie ' BEJAHYHHM.
812, k=118; T,ass3=4.74; {4p(0.05; 118)=1,98. Hynesasn runoresa
orsepraetca; X H Y—xoppe.nupg_nannue cayvafinpie  BeJHYHHBL.
814. a) u=—0,11; 0,=0,948, v=0,25, 0,=0,994, X ny,=73,
rg=0.8; 6) Tyass=13,2; [4p(0,01; 98)=2.gi. HyaeBas runotesa
orsepraerca: X u Y xoppeanposanun. 815. a) u=-0,03, 0,=1,321,
v=-—000, o,=1.877; Nupti0 =—206, 73 =--0,83;, 6) Tpaos=
=-—14,73, l.‘: (0,001; 98)‘2'_:_3:%. Hynaesas ru'r‘lore:g 'or;;eprae'rc:i':'oft H
Y xoppeauposauun. 818. a) u=—0,84, 041,587, v=0,689, 0,=1,419;

3 gy = —04, ry =—0,16: 6) Tuggn=—1.3, fup (0,05; 98)=1,99. Her
OCHOBaHUI OTBEPrHYTb HYJeBYyio runoredy: X n Y HeKoppeanpopatsi.
818. Typ=0,28. Hyaepas runotesa orsepraerca. Panropas xoppeasiuu-
OHHAgR CBH3b MEXJYy OUEHKAMH JAByX Mnpenolasatenell 3HauHMasn.
619. Typ=0,54, PanroBas XOppeasiiHOHHASE CBA3b, SHAYHMA.
620, Typ=0,61. Hyaesan runoreaa orsepraercn. Panropana xoppeas-
LLHOHHAA CBfi3b 3Ha4YHMa., 621, T, =0,62. Panrosasn xoppeasuiHOHnAad
cBfi3b 3Hauuma. 622, Ty p=0,31. &HGopquuﬁ x03dpHUHEHT paHrosofi
XoppenanuH 3HaunM. 624, Ty, =0,64. Pauropas KoppeasiunonHas cbsss
sHaunMmas. 625. T, p==0,4l. Paurosaa xoppeasilHOHHAfl CBA3b IHAUH-
masn. 626. Typ=0,42. Panrosas XOppeJsilHOHHAs CBA3b He3HauuMaf.
628. Vu.ﬁ_‘:sg. Wyywen. xp (0.025; 6.9)=3l, waevx'.‘ =65. Hel‘
OCHOBAHHA OTBEPrHYyTb HYJAeByt0 runoredy o0 oauHaxosofi sdipexrnb-
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HOCTH MeTooB A R B, 629, Wya61=73, Wygun, xp(0,05; 9, 10)=69,
Waepxn. xp=111. Her ocnoBanuit orsepruyTh runoresy o6 oxunaxosofl
ngonsnonn‘reabnoc'rn TPyAa cMeH, 630. Wy 6,=156, Wyywn, xp(0,05;
10, 12) =89, wycpxn. xp =141, Hznenau FHNOTE32 OTBEPraeTcfi: palu-
on A spbexTuBHee panHOHA . 832, whake. xp (0,005; 40, 60) =
= 1654, wyepxn, xp =2386. Hysesas runoreza orpepraerca. 638, Wyy63=
== 736,5, Wygwn. up (0,025; 25, 30) =584, wWpepxn, xp =816. Her ocnona-
nnft  oTBepruayTh u;meaylo runoTesy o006 OIHOPOIHOCTH BLOOPOK.
6368, k=8 X} 6,=7.71; xip(0,0S; 8)=15,5. Her ocuosannft orsep-
THyTh THNOTE3y O HOPMA.ILHOM paclpeleieHilH TreHepaabHOM COBOKYI-
HoctH. 638, a) Cayuafino;, k=2, y% . =247, xf‘p'(o.OS; 2)=6,0;
6) cayuahino;, k=6, ¥p.4,=1.52, x25(0,05; 6)=12,6; B) 3HauymMo;
k=4, 52 4,=13,93, z‘fw (0,05; 4)=9,5; r) cayuafino; k=86, 2, =
= 0,83, yxp (0,05; 6)=12,6. 640. a) Coraacyerca; x*=10,4; 0*=13,67;

k=4, Ynaea=>5.4; yrp(0,05; 4)=9,5; 6) Cornacyerca; x°=12,04;
o®=4,261; ~=9—3=€; Kaen=13 xi,(0,05; 6)==12,6; ») ne coraa-
cyerca; x°=42,5; 0*=17,17; k=5; Xinsa=14; xip (0,05 5)=11,1;
r) corascyercs; *=27,54; 0°=10,44; k=6, Yhasn=D5,%
x.’q, (0,05; 6)=12,6. 643. a) I'mnotesa o HopMAALHOM pacnpenetenns X
coraacyerca ¢ Bubopxofi; 6) a=27,5, 0=10,4, . I'unoresa o nop-
ManbHOM pacnpenedenin X se coriacyeics ¢ suGopkofl. 6468. a) Her
OCHOBaHNfl OTBEprilyTh THNOTEy O HOPMAJALHOM DACTIPEAC]SHNH TeHe-
Kanbnoﬁ COBOXYNHOCTH X; 6) 0*=4,16, 0*=9,8. 649, k=>5; x, = 1000;

=0,001; Teopernyeckne uacrotnt 148,36; 99,45; 66,64; 44,68; 29,97;
20,07; 13,46; y3 ¢, =33,84; Akp (0,01; 5)=15,1. I'unotesa o noxaaa-
TeALHOM pacnpeneneniu orBepraercsa. 650. k=5; x,=20; A=0,05;
TeopeTHUecKHe vacroTw: 393,47: 238,65; 144,75; 87,79; 53,26; 32,29;
19,59; x3 .6, =15:88; xﬁp (0,01; 5)=15,1. T'unoTe’a o NOKa3aTeaAbHOM
pacnpeneneHHH BpeMeHR Oe30TKa3HOR pPaGOTH SIEMEHTOB OTBEpPraeTcst,
881, k=6; x3=2,5; A=0,4; Teopernvecxue uacrotrm: 263,76; 176,80;
118,48; 79,44; 53.28; 35,68; 23,92; 16,00; y3, g, =41,66; x3,(0,01; 6)=
= 16,8. T'nnotesa o noOKasareAuHOM PpaCNpelEJGHHH OTBEpraercs.
853. k£=4; 7teopernueckne uacrorwm: 6,25;. 25,00; 37,50; 25,00; 6,25;
x:“n-=2,88; x:p (0,05; 4)=9;5. Her  ocHoBainii OTBEPruiyTsL riunoTesy
© OnHoMHaaniioM pacnpeneaennn X. 854, p®=—=0,4; k=>5;. Teopernuecxne
vacrotui: 0,60; 4;04; 12,24; 21,50; 25,05; 20,05; 11,15; 4,25; z’,’l;&.=0,68;
x:p (0;01; 5)=15,1. Her ocuosanufl’ oTBepriyTs rmnotesy O:pacnpene-
aenun X no GHHOMHAJLHOMY -3aKoHy. 655, p®=0,2; k=2; Teopernuec-
xue vacrotm: 65,54; 81,92; 40,96; 10,24; 1,28; 0,06; x3 4, = 4.65;
x;p (0,05; 2)=6,0. Her ocnoBauifi OTBePriuyTh rinore3y o pscnpese-
aeunn X no OuHoMHaabHOMY 3aKOHy. 659. Xp==22,47; ©n=1,44;
a*=19,98; 0*=24,96; [(x)=0,2; k=7; x3,5, =439 x,’m 0,01; 7) =
= 18,5. Her OCHOB&HNH OTBEPrHyTb IHNOTE3y O PABHOMEPHOM pacripe-
neneyun X. 660. xp==1,5; 0,==21,31; a*=— 35,37; v*=38,37; [(x) =
=0,014; k=35; Y3,65="7.71: %%p(0,05; 5)=11,1. Her ocnomannht or-
BEprHYTL IHNOTe3y O PaBHOMEPHOM DACTpPelETEHNH TEMNEPaTypH.
001, x,~=12,71; 0,=—2,86; @*=7,76; 1L*=17,66; [(x)=0,101; £=7;
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x;.n-&.ﬁ; x}“, (0.01; 7)==18,5. I'unotesa o paBHOMEepHOM pacupe-
AeNeHNE BpeMeHH oTsepraerca. Jlamnue HaGmoRneHnfi He cormacysorcs
¢ stoft rmmoresoft. 663. k=2; A=1x;=0,5; TeopeTHueCKHe HACTOTM:
122,30; 60,66; 15,16; 2,52; 0,32; x3 4,=9.27; x}‘P (0,05; 2)==6,0. Her
OCHOBaHUE OTBEpruyTs» THMOTE3y O pacmpeneseHan X no saxony [lyac-
cona. 864, k==4; A=x,==0,9; Teoperuuecxne uacrora: 406,6; 365,9;
164,7; 49.4; 11,15 2.3; %34, =9.26; X}, (0,01; 4)==13,3. Her ocuosa-
HAA OTBEepPrHyTh runoTesy o pacnpereneHkn X no saxony [lyaccoms.
685. k=3; A=x,=20,7; TeoperHueckme uacrorm: 496,6; 347,6; 121,7;
28,4; 5,0; 0,7; x3,6,=4.5 x:p (0,05; 4)=9,5. Her ocHoBauuft orsepr-
HYTb_rHroresy o pacnpeneseHnn X no saxony I[lyaccona. 688. km=4;
A==x,=1; Teopernueckne wacrorn: 183,95; 183,95; 92,00; 30,65; 7,65;
1,55; 0,25; 0,05; x:.m-=8.32; x:p (0,01; 4)=13,3. Her ocuoBanufi or-
BEPTrHYTL CRMOTE3Y O pacnpexenesHn X no saxory [Tyaccora. 867. k=2;
A=xp=0,61; reopernveckme uactorm: 108,7; 66,3; 20,2; 4,1; 0,7;
X3 e6r =032 x:p (0,05; 2)=6,0. Her ocHoBaHM OTBEPrHYTb FHMOTE3y
o pacnpenesesny X no saxony [lyaccona.

Taasa ueruprazuaras

m. SO‘III == 1851 H So.ur =350,55: Socr == l4w,45; 3’““= l”;

83cr=93; Faaga=1,29; Fup(0,05; 3; 16)=3,24. Her ocHomanuft oTpepr-
HYTb HYJ/IEBYIO THNOTeSy O PaBEHCTBE rPYNNOBHX CpeAHHX. 870, S,6y =
= 22426; Sgpaxr=12960; Socr=9466; Spaxr=2592; s3cr==x225; Fya6; =
= 11,5; Fgp (0,01; 5; 42) =3,49. Hyaesan runoresa o pasescrse rpyn-
NOBHLIX CPeAHHX oTBepraerce. 871, Sygy =296; Sgaxr=104; Sycy =192;

=52 sher=21,3; Fpags=2,44; Fyp(0,05; 2; 9)=4,26. Her ocno-
BaHHR OTBEPrHYTb HYJEBYIO TRNOTE3Y O PaBeHCTBE TPYNMNOBLIX CPEAHHX.
672. Sobu=1541; Sgaxr=95; Socr=1446; shaxr=31,67; s3cz=60,25.
Her ocnoBanH OTBEPTrHYTb HyJeBYi0 THNOTE3Y O PaBEHCTBE TPYRNOBHIX
cpeannx. 673, Sogq =334; Sgagr=32; Spcr=302; s’..“.—_ls; Saer =
== 33,56. Her ocnoBauufi orseprx HYJIeBYI0 THNOTe3y O PaBEHCTBE
rrynnonux cpeanux. 675. Sogyy, ==1619,43; Spaxy =961,46; Soer =657,97;
Shaxr =240,36; socr=73,11; Fya6a=3,29; Fyp (0,05; 4; 9)=3,63. Her
OCHOBaHHR OTBEPTrHYTb HYJEBYIO FHNOTEly O paBEHCTBE IPYRMOBHX Cpex-
HUX. 678. Sogy =6444; Sgpapr=4284; Socr =2160; Spaxr =2142; s3cr =
= 216; Fyaa=9,92; Fyp(0,01; 2; 10)=7,56. Hyaesan rumnovesa or-
sepraercs. l!pynnonue CpeaHHe Pa3HYaloTCH 3HauHMO. 677. Sy6yy =
= 5533442; Spaur =3399392; S, =2134050; ;?8.“-1699696; Socr =
= 194004; Fy065=8,76; F,p(0,01; 2; 11)=7,20. Hyaesasn runoresa
otBepraerc. I pynnosnie cpelHHe PalIHYAKTCA 3HAYHMO. 878. Sygy =
= 192788; Sgayr=42695; Spe;=150093; spaxr=14232; socr=06822;
Foa6:==2,09; ‘7-',,,(0.05; 3; 22)=3,05. Her ocHOBann@t oTBepruyrs Hy-
JAeBYI0 TFRNOTE3Y O PaBeHCTBE rPyNNOBHX CPefHHX.

Faass narTraxuasras
ayX 0 1 2 3 .
650. 8, 3, 12,12, 8,12, 23, 3. 888 ) X N0 by ¢ 29 0,064 ¢
6)3,1,2 1,2 682.1,3,2,2,2, 2. 684, Ay, A, Ay, Aq, Ay, Ay, As,
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A.. A‘ m Aa. A]; Ag. Al. Al 887. A;. A'[. A;. AQ. A. 688 Ag,
1> . 890, 11,4; 4,2; 13.4; 7,6. 691. x;=(— Inr;)/A.
5. 0819 8.0065 0,007, 0.095; 0,015 604 ¥ em0.50,. 805, 6,90; 1.49:
4,13; 8,87; 6,37. 698. x;=(— ln r,-)/l. 697. 2,232; 11,087; 3.711; 7.985:
0,202. 698. x;=V¥ —x,inr;. 699. x;=c ¥ —2inr;. 700. x;=
=2(1— VYr;)/A. 701. 0,388: 1,600; 0,338; 0,628. 702. x,--arccos(l—
- 2r;). 703. xi=—(l/e)In[l —r; (l—e"")] xi=—(1/c)In[r; +
+ (1 —rp)e-%). 705. x=(—Inr,)/2, ecan r; < 0,25, x=(—Inry),
ecan r1=0,25. 708. x=(—Inry)/3, ecam ry < 2,5, x=(—Inrsg}/4,
ecan ry>2/5. 707. x=-—Inrg, ecan r; < 1/7, x=(— Inrqg)/2, ecan
VT<ry <37, x=(—Inre)/3, ecan ry=3/7. 708. x=(974)/4, ecan
ry < 1/3, x—-'/l8r,+l +1, ecan ry=1/3. 709. x=2ry, €CH 7y <
<56, x=1+3/2r;—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; 3,8768; 4,0357; 39070
713. a ﬂx.=-—0 1; o*= VD' =1,3. 715. (x3, ¥1)s (X3, ¥s), (%1, y’)
(X3, ¥3), (X3 93). 718. (x5, 41), (X3, Ya)s (%1, %), (X3, ¥1), (X3, #1)-
8. x;=y'r;, y,_V . 720. x; =31}, y,=4r,+x,—2 722. y; =
= 3/ri, xi=yi-ri. 723, x;= Vi, yi=xir;. 725. a) P*=095,
6) |P— P‘I—O 07. 726. a) P*=0,5; 6) | P—P*|=0,079. 728. a) P* =
=05 6) 7#=10,17. 729. a) P*=0,46: 6) 7*=66. 731. x,=9, x;=
= xg=X, =X =10, Xg=11; a*=x=10. 733, a) 85 6) 4,96; 8) 0,85;
r) 0,15. 737. 0,23, 738. a) 38,63; 6) 335. 739. a) 1,711; 6) a*=(1/2) (¢*—1)~(e—1)*=
=0,242. 740. a) 0,164; 6) 0,479. 744. a) 0,253; 6) 0,491; B) 0,413; r) 0,658; n) 0,104.
474. a) 5,988; 6) 3,173; B) 1,001; r) 0,477. 750. 5,2. 751. 1,903. 754. 1,719, 755. 0,857.

Faasa wecrrazuaras

756. a) x; ({)=2(13+1); 6) x5 (1)=3,5(12+1). 757. a) X, = U/2
6) f’47+° 7521. n% g)?(se Km 72 m,)(l)k—(t+l)_?_ 1)6)1 m, l)K
= sin cos . . a t .
6) K,=C%K, 1769. D t)=D,(n). 7. b, (1)'_(1-;£3’)_"_D .
772, a) m,(1)=5({, K,=25e~%=1 776, a) my ({)=10sin 3¢;
6) K,=0, 2sm3ll sin 3t4; B) D, (1)-—02sm’3t 777. a) Ke(l, 2)=22,

Dy (1) =6, Dy (2) =84; 6) p (1, 13) =(1+ 541 t) (Y 1 +52 Y T+53) ,

e~l/s=!l ecan aprymentn oamoro
3HaKa,

Pixy (1,4)=(7 V' 6)/18. 778. p, = s
e lts- ", €CJIH apryMeHthl pas-
HBIX 3HaKOB.
782. x (11, 13) =Ry, (13, 1;)=co0s (als+Bt,). 783. pyp =1, ecan £,
H t.—l—( ORHOFO 3HAKA; Pyy=—1, ecn {; B te4-1 paauux 3HAKOB.
84, a) K, (1), t3)=K (‘1' le'Ky (f10 t2) 4 Rxy (1) t3)+ Ryx (fs, 1);
6) X =K,+ll(‘, 785. a) m,(t) = 3t; K,—tlt,+e"‘“'"'"' 787. a) K.,
KZ+K + +Rx,+fe.,x+Rx,+Ru+R,,,+R v 6 Kp=Kg+
+K, 789. my (1) =414 71*, K,=0, |t|f3+2lllz. D, (t) =0, lt’+
x 4, 80. m,(¢)=sinf4-8cost; K,=4cos(ts—1t;); Dy (1) =4.
I. m, (t) =c0os 24 2sin?4-#; K, =3cos 2f; cos 2/} 4sinty sin f4;

385



D, (1) ==3cos?2¢{ 4sm’l 792. pyy=cos (33 —! 793.
_’D)cosu «, =4 ) -+ D, cos o, (¢, —1,). 4. m, (1)_3:=-f-2

795. m (1)._ 32, 707. K; = 10~ =11 [1 2(t,—1,)%. “798. a) m; ()=

— 473 cos 2 —2 sin ) 6) Ki —e? U1+1d (3cos 2, —2sin 21,) X

X (3cos2ty — 2sin 2y). 789, K, = D,%ﬂ cos w (fg — 1,).

800. a) m,, (1)= 5cost; 6) K,==3e-0.5 (f,~1,)" [1—(1s—1,)%]. 802. 8)R, ;=
——2(y— ) e-s=t>", R, =—R_;6)R ...r,e'-+'-<:.+n),R,,=

aR
=1se T8 = (1) (fa+ 1) ettt

806. K, =5 [3—4 (ta—1,)3] e-tha=104. sos. R =R, =
=2(2(t— =1 ettt 0B Ky=U (L) U () Ks+
VUV UK, + U )V () JE3+U ) V) =, 8100 Ry, =

i

aK‘ IK a*K, &‘K, .

+b T a’t‘-}— ad +-&d adar 812. a) my, (1) =sint,
6) m, (l)—2t+sln 2, a) my (l)-—O 5(1’—sln21) 813. my(l)=

(5/(a=+ B’)l le“'(ﬁsm Bl + acospl) —al. 814 a) my ()=
_2/(1—}-0:’) [e*! (@sint—cos ¢)-+1], 6) (l)_t—05 sin 2¢,
815. m, ({)=(*41)(1+0,5sin 2¢). 817, a) Ky=(coswt,—1) X
< (cos ml,—l)/m’ 6) D (1)=(cos wl—1)*/w®. 818. D, (1)=1%/4.
819. a) () =142 9)+(3/4)] 6) Dy(t)=[e! (t—=1)-41]3%;
8) (t)—ﬁt arctg 1—In(1+1%): 1) D, (1) =(1/169) [2¢¥ sin2!
-3-3(2e‘cos2l—-l) 820. a) my({)=0.5[1-+(sin2¢/2)]; 6) K
=(sin wt, sin wly)/@® 8) D, (t)-—(sm’wi)/(o’ 822. a) D, (1)=1,5sinf'2r;
6) Dy (1)= 3(1 —cos?)s. 823, Ky—t,ty (e —-l)(e"'—l) 824. a) my (1)=
— (sin 30)/3t; 6) K, = (sin 3¢)sin'344)/9 1, tg; B) D, () =(sind 3/}8 1.
825*. D, (1) = **' (B sin Bt} a cos pr—a)?/4t* (a’+ﬁ’)’ 827*. 8) m,(t)=
—3l+2t. 6) Dy(f)=5(2-e-3—1). 820. a) R, _t,t,+z,,
6) =sip Igco.s. {4 B) Ryy=4 ey (l,——l)e'--}-]f Ryy=
= t,et. e, —1y etig 1),

Caasa cemnaauaran
831. my (1)=0, Kx==(1/2) cos ({3—1,). 834. X (f)—mecTaumonap-

Has GyHKUHA: m,(t)—m cos 2f # const. 835 X (/)—craunonapnas
dyuxuna: my (1)=0, K,==Dcos(t,—t,) 837. X (1)—necrausoHapnas

l|+l,(l

dysxunn:  my(l)=a sin (wf -} @) cos @ de. 839*, Dy (1) =

= g% [0,5—(1/2 e*)*)] cos?® w!--at [0, 5—-(l/e)-—(l/2e’)] sin® w?. 842,
ky () =16De~%""", 845, a) p.(T)=e""" 6) py(t)=e" 111 4|z)).
849 my (1) =my, (1) =0, Ky=K, —5cos(t,-—tl). Ryy=5sin({,—¢,).

850. Her. a) J,,,_6coz4llcosi,, 6) Ry, =3cos (2{3—1,). 85].
Pxy () =sinT. 884 &) k. (1) =2e~0-57" (| _12), D, =k, (0)=2;

6) Dy/D,=1. 856. &)  k ()=3e~? "‘(ch'r — 2 shix));
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6) k, (0)=3. 859 P(V5<Y<®)=05—PO0<Y < ¥V 5=
=.o,5—01915 =0,3085. 860% [ (y)=(1/10) 2n)e~ W*/200)  gg3,
8) Dy()=2tarotg{—In(L+¢%; 6) D, (l)-2D(al+e"°" 1)/a;
B) D () =(2D/a?) l(at+3)e‘°‘ +(2at--3)l 884. Dy/kg(0) =

= 1360/10 = 136. 868. (1)-—|tle‘”'sign'r. r, (1.')=—r 5 ()
-1 npu t< 0,
rae signt= 0 npu v=0, 868. ez (1.')-—r (‘t‘)-—k"(‘t‘)
1 npu v > 0.

880. r_..(v)—(Date™* I*1/3) (@t —a [t —1). 871. &, (1')—(3—4':’)e""

872, %) by (0) =ky (1) 265" 00+ KLV (o) 6) ky ()= —kz’ ()+AL ().
878. k, (r)=(4/3)e""(r’—-|=|+l) 874%, k () =k (V)+ ks (1) +
+#V (v). &8, 1o )=k (), 1 (%) =— P (1) 878. 1. . (1) =

2 (). &, D,,_.lo 8sl1. D =na'/2 884. 3, (0) =

=k
=2 sin? 5&0/2 ) /Govw®. 888. 5,(w )—Da/a(a’+(o') 888*. s, (w)=(Da/n)X
X(@-+ad-+B3)/[(0—B)*+-a*] [(0--B)i+a?]. 889%. s, (w)=(2Dat/n)-(at +

+B%)/[(0*a*-B*)*—4ftw?]. 890. sx (@)=De~ ("1 q 27, 892, 5,(w)=
=(1/5)/ (0*+4-0,01)* x. 8B4*. s, (w)=2Da® (14 a?)/n (a®+ ).
897. scuopu (0) =a/zn (a*+ 0%). 898 Sx (0)=D [(1/n) arctg (w/a)4-0, 5]
903. s . (@) =i02Da*/n(w¥+at)’. 904. 5 . (0)=(f0/ Y n)e (@Y,

?(t)=(2s. sin wgt) (2 cos wet—1)/1. oos. ke (v)=e~21%1 911,
913. a) m, =8; 6) D, =22/3. 914. a) m,, =2/3; 6) sy (@) =(1/m)X
xl/25¢o’ 6 —w?)?]. 815, =4 (5—T0l)/n (@9 1) (24
x%o'+9):*-%) :()(ol) =4 (sts‘)n/n (cf:*+ f'))')(m’-t-f-mﬁ-*'(m)-f 9)+ sﬁ.
Dy=s¢1. 917. 3 (0) = 50/(k*—0*)*{-4h%0? 916°. Bropas cucrema:
D, =10, D, =10/7.



NPUNOCHKEHHR

TITIPH/TOXEHHE 1

TaGanua snauenufl Gynuuun ¢ (x)= e=*'/3
0 1 2 3 ‘ s 6 | 7 | 8| 9

0,0 |0,3989| 3989 | 3989 | 3988 | 3986 | 3984 | 3982|3980 | 3977 3973
0,1 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939)3932]3925| 3918
0,2 3910} 3902 | 3894 | 3885 | 3876 | 3867 | 3857|3847 | 3836 | 3825
0,3 3814| 3802 | 3790 | 3778 | 3765 | 3752 |3739}372613712| 3697
0,4 3683| 3668 | 3652 | 2637 | 3621 | 3605 {3589 | 3572|3555} 3538
0,5 3521 | 3503 | 3485 | 3467 | 3448 | 3429 {3410 3391 | 3372} 3352
0,6 33321 3312 | 3292 | 3271 | 3251 | 3230 | 3209|3187 ]3])66] 3144
0,7 3123 3101 | 3079 | .3056 { 3034 | 3011 2989 {2966 | 29431 2920
0,8 | 2897 2874 | 2850 | 2827 | 2803 | 2780 |2756 | 2732|2709 2685
0,9 2661 ) 26371 2613 | 2589 | 2565 | 2541 12516 2492|2468 2444
1,0 10,2420] 2396 | 2371 | 2347 | 2323 | 2299 | 2275|2251 | 2227 | 2203
1,1 2179| 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965
1,2 1942 1919 | 1895 | 1872 | 1849 | 1826 | 180411781 | 1738} 1736
1,3 1714 1691 | 1669 | 1647 | 1626 | 1604 | 1582} 1561|1589 1518
1,4 14971 1476 | 1456 | 1435 | 1415 | 1394 | 1374113541334} 1315
1,5 1295] 1276 | 1257 | 1238 | 1219 | 1200 [ 1182{ 1163|1145} 1127
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[1podoamcenue npuaox. |

1,6
1,7
1,8
1.9

2,0
2,1
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
3.9

1109
0940
0790
0656

0,0540
0440
0355
0283
0224
0175
0136
0104

1092
0925
0775
0644

0529
0431
0347
0277
0219
o171
0132
0101
0077
0068

0043
0032
0023
0017
0012

1074

0761
0632

0519
0422
0339
0270
0213
0167
0129

0075
0056

0042
0031
0022
0016
0012

1057
0893
0748
0620

0508
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0332
0264
0208
0163
0126

0073
0055

0040
0030
0022
0016
0011
0008
00056
0004
0003

1040
0878
0734
0608

0498
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0258
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0122
0093
0071
0053

0039
0029
0021
0015
0011
0008

0004
0003

1023
0863
0721
0596
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0396
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0252
0198
0154
o119
0091

0051

0038

0028 .

0020
0015
0010

0005
0004
0002

1006
0848
0707
0584

0478
0387
0310
0246
0194
0151
0116
0088
0067
0050

0037
0027
0020
0014
0010

0005
0003
0002

0989
0833
0694
0573

0468
0379
0303
0241
0189
0147
0113
0086

0048

0036
0026
0019
0014
0010

0973
0818
0681
0562

0459
0371
0297
0235
0184
0143
o110
0084
0063
0047

0035
0025
0018
0013

0005
0003
0002

0957
0804
0669
0551

0449
0363

0290

0229
0180
0139
0107
0081
0C61
00435

0034
0025
0018
0013
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NNPHJ/IOXEHHE 2

x

Tabanua swadvennit pynxumn @ (x)=— ! Ye""’ dz

9
de,

x P (x) x D (x) x D (x) x @ (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} 0,008 | 0,34 0,1331 0,66 | 0,2454 | 0,98 | 0,3365

0,031 0,0120 | 0,35| 0,1368 || 0,67 | 0,2486 | 0,99 | 0,3389
0,04 | 0,0160 0,36 { 0,1406 0,68 | 0,2517 1,00 | 0,3413
0,05} 0,0199 0,37 | 0,1443 0,69 | 0,2649 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 | 0,40 | 0,1554 || 0,72 | 0,2642 1,04 | 0,3508
0,09 0,0359 || 0,41 | 0,1591 0,73 0,2673 | 1,05 | 0,3531
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
0,12} 0,0478 || 0,44 | 0,1700 || 0,76 | 0,2764 1,08 | 0,3599
0,131 0,0517 0,45 0,1736 0,77 | 0,2794 1,09 | 0,3621
0,14 | 0,0557 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 | 0,1915 || 0,82 | 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 0,8 | 0,3051 1,18 | 0,3810
0,23 | 0,0910 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 0,8 | 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 -
0,29 | 0,1141 0,61 | 0,2291 0,93 | 0,3238 1,25 | 0,3944
0,30 | 0,1179 f§ 0,62 | 0,2324 || 0,94 | 0,3264
0,31} o,1217 § 0,63 | 0,2357 } 0,95 | 0,3289
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Mpodosxenue npusoxc. 2

x @ ® x @ () x @ (x) x 7))
1,26 | 0,3962 1,69 | 0,4441 1,921 0,4726 || 2,50 | 0,4938
1,27 | 0,3980 1,60 | 0,4452 1,931 0,4732 2,52 | 0,4941
1,281 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
1,31 | 0,4049 1,64 | 0,4495 1,97 | 0,4756 || 2,60 | 0,4953
1,32 | 0,4066 1,65 | 0,4505 1,98 | 0,4761 2,62 | 0,4956
1,33] 0,4082 | 1,66 | 0,4515 1,99 0,4767 || 2,64 } 0,4959
1,34 0,409 § 1,67 | 0,4525 | 2,00 | 0,4772 | 2,66 | 0,496l
1,35 0,4115 | 1,68 | 0,4535 {| 2,02 | 0,4783 || 2,68 0,4963
1,36 | 0,4131 1,69 0,4545 | 2,04 | 0,4793 || 2,70 | 0,4965
1,37 | 0,4147 1,70 | 0,4554 || 2,06 | 0,4803 | 2,72 | 0,4967
1,381 0,4162 ¢ 1,71 | 0,4564 | 2,08 | 0,4812 2,74 |0,4969
1,391 0,4177 1,721 0,4573 || 2,10 | 0,4821 2,76 | 0,4971
1,40 | 0,4192 1,731 0,4582 || 2,12 | 0,4830 || 2,78 | 0,4973
1,41 | 0,4207 1,74 | 0,4591 2,141 0,4838 2,80 | 0,4974
1,42 ] 0,4222 1,751 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 ] 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 | 0,4981
1,47 | 0,4292 1,80 | 0,4641 2,26 | 0,4881 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% 1,841 0,4671 2,34 | 0,4904 3,00 | 0,49865
1,62 | 0,4357 1,85 0,4678 || 2,36 | 0,4909 | 3,20 | 0,49931
1,53 | 0,4370 1,86 0,4686 | 2,38 | 0,4913 || 3,40 | 0,49966
1,564 | 0,4382 1,87 | 0,4693 || 2,40 | 0,4918 | 3,60 | 0,499841
1,56 | 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
1,57 | 0,4418 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 | 0,499999
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ITPH/IOKEHHE 7

Kputnueckne touxn pacnpeaeaecuns F Puwmepa — Cuenexopa

k,—uncno crenenel cso6oiu Goabuiedl Jucnepcum,
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4 9066 7679 6841 6287 5895| 5598 5363
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o 0000 0000 0000 0000 0000{ 0000 0000
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8 0,3043 | 0,2926 | 0,2829 | 0,2462 | 0,2022}0,1616] 0,1250
9 2768 2659 2558 2226 1820 1446 1111
10 2541 2439 2353 2032 1655 1308 100¢
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 0879 0675 050¢
24 0,1216 | 0,1160 | 0,1113 | 0,0942 | 0,0743|0,0567 | 0,0417
30 1002 0921 0771 0604] 0457
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60 0,0552 | 0,0520 { 0,0497 | 0,0411 | 0,0316]0,0234| 0,0167
120 0292 0279 0266 0218 0165 0120 0083
o 0000 0000 0000 0000 0000} 0000 0000
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O6BeMEI 0 Obrenm 0
BGopox subopox
ny ny 0,005 0,01 0,025 | 0,05 ny ny 0,005 0,01 0,025 | 0,05
61 61 B | % | 2% | 2 81 62 | 6 | 2 | 77
71 22 | 25| 27| 30 19 68 | 74 | 80
8 | 25 | 27| 2 | 31 20| 6 | 0] 7|8
9 | 26 | 28 | 31 | 33 21 68 | 2| ™| 85
0] 27 | 29 ] 3235 2| 7 | 74| 81 | 88
11| 28 |30 |3 |3 B |6 8] %
121 3 [ 323538 % | 13| 188 | 9
33 |3 25| 75 | 81 | 89 | 9
By 2 | B B2l o ||| e |6
10| 58 |61 | 65| 69
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1|6 |63 6 |7
17| 3 | 39|43 | a7
12| 6 |66 | 7 | 75
18| 37 |20 | 45 | 49
13| 65 | 68| 73| 78
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20| 39 |43 | a8 | 53
15|60 [ 73] ™ | 84
211 a0 | 44 | 50 | 55
6] 12 |7 | 8|8
2] a2 |as |51 |5
17] 74 | 78| 84| 9%
23| 43 | a7 | 53 | 58
181 7 | 81 | 87 | 93
Al B 181 R D 191 78 | 83| 9% | 9%
20| 8 |8 | 93 | 9
70 7| 32 | 34| 36 | 39 21| 83 | 88 | 95 | 102
8 | 3 |35 38| a 2| 8 | 9% | % | 105
9o | 35 | 37| 40 | 43 23| 88 | 93 | 101 | 108
10 37 | 39 | 42| 4 24 | 9% | 95 | 104 |10
1| 3| 4o | 4 | 47 25 | 92 | 98 | 107 | 114
12 0 6
Rl o281 S lwjwofn|n]ns|s
ml 77| 81| s
14| 43 | 45 | s0 | 54
12| 7 | 9| 84 | 8
15| 4 | 47| 52 ] 56
3] 7 | 82 8|9
16| 46 .| 49 | 54 | 58
141 8 | 8 | 91 | 9
7] 47 | s1 | 56 | a1
15| 88 | 88 | 4 | 9
18) 4 | 52| 58| 63
161 8 | o1 | 971103
19| so | 54 |60 | 65
17| 89 | 93 | 100 | 106
20| 52 | 56| 6 | 6
18] 92 | 96 | 103 | 110
21 53 | 8| 64 | 69
19 | 904 | 99 | 107 | 113
21 5 |59 |6 | 7
20| 97 {102] 110|117
23| 57 |61 |68 | ™
21| 99 | 105 | 13| 120
24 [ 58 ] 63} 70 } 76 22 | 102 | 108 | 116 | 123
25| 60 |6 | 72| 78
23 | 105 | 110 | 119 | 127
8| 8| 43 | a5 | a9 | 51 2 | 107 | 13122 | 130
9o | 45 | 47 | 51 | 54 25 | 110 | 116 | 126 | 134
10 | 47 | 49 | 53 | 56 14| 43 | 87 | o1 | 96 | 100
11| 4 | s1 |55 ] 5
12 9 | 94 | 99 | 104
12{ s1 | 53|58 | 62
13| 93 | 97 | 103 | 108
13} 53 | 56|60 | 64
14 | 96 | 100 | 106 | 112
14 ) 4 | 8|6 | 6
15 | 9 | 103|110 | 116
15] 56 | 60 | 65 | 69
16 | 102|107 | 13| 120
16 1 58 | 62 | 67 ) 72 17 | 105 | 110 | 17 | 123
17| 60 |64 | 70| 75
18 1 108 | 113|121 | 127
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saiGopox BIGOpox
n | 77 | 0005 | 001 |0035] 005 | » | ny | 0,005 | 0,01 | 0,025 ] 0,05
19 | 111 | 116 | 124 | 131 [15] 15 | 171 | 176 | 184 | 192
20 | 114 | 119 | 128 | 135 16 | 175 | 181 | 190 | 197
21| n7 f123] 131§ 13 17 | 180 | 186 | 195 | 203
2» | 120 | 126 | 135 | 143 18 | 184 | 190 | 200 | 208
23| 123 129 | 139 | 147 19 | 189 | 195 | 205 | 214
24 | 126 | 132|182 | 151 20 | 193 | 200 | 210 | 220
25 | 129 | 136 | 146 | 155 21 | 198 | 205 | 216 | 225
1212 | 105 109 [ 15} 120 22 1202 1 210 | 21 | 231
23 | 207 | 214 | 226 | 236
13 ] 109 {113 ] 119 ] 125
2 | 211 | 219 | 231 | 242
14| 12 |16} 123|129 o5 | 2 | 57 | %3
15 | ns |12 | 127|133
16| 119 | 124 {131 | 138 J16] 16 | 196 | 202 | 211 | 219
17 | 122 | 127 | 135 | 142 17 | 201 | 207 | 217 | 225
18 | 125 | 131 | 139 | 146 18206 |212 | 22 | 231
19| 129 | 134 | 143 | 150 19 | 210 | 218 | 28 | 237
20 | 132 | 138 | 147 | 155 20 | 215 | 223 | 234 | 243
21 | 136 | 142 | 151 | 159 21 | 220 | 228 | 239 | 249
2 | 139 | 145 | 155 | 163 2 | 225 | 233 | 5 | 255
23 | 142 | 149 | 159 | 168 23 | 230 | 238 | 251 | 261
24 | 146 | 153 ] 163 | 172 24 | 235 | 244 | 256 | 267
25 | 149 | 156 | 167 | 176 25 | 240 | 249 | 262 | 273
13] 13| 125 | 130 {136 | 142 {17] 17 | 223 | 230 | 240 | 249
14 | 129 | 134 | 141 | 147 18 | 228 | 235 | 246 | 255
15 | 133 | 138 | 145 | 152 19 | 234 | 241 | 252 | 262
16 | 136 | 142 | 150 | 156 20 | 239 | 246 | 258 | 268
17 | 140 | 146 | 154 | 161 21 | 244 | 252 | 264 | 274
18 | 144 | 150 | 158 | 166 2 | 29 | 258 | 270 | 261
19 | 148 | 154 | 163 | 1M 23 | 255 | 263 | 276 | 287
20 | 151 | 158 | 167 | 175 24 | 260 | 269 | 282 | 294
21 | 155 | 162 | 1711 | 180 25 | 265 | 275 | 288 | 300
22 | 159 | 166 | 176 | 185 | 1 | 49 | 252 | 259 | 270 | 280
23 | 163 | 170 | 180 | 189
19 | 258 | 265 | 277 | 287
24 | 166 | 174 | 185 | 194
25 | 170 | 178 | 189 | 199 20 | 263 | 271 | 283 | 294
21 | 269 | 277 | 290 | 301
14{ 14 | 147 | 152 | 160 | 166 22| 275 | 283 | 296 | 307
15| 151 |15 | 164 | 171 23 | 280 | 289 | 303 | 314
16 | 155 | 161 | 169 | 176 24 | 286 | 295 | 309 | 321
17 | 159 | 165 | 174 | 182 25 | 292 | 301 | 316 | 328
18 | 163 | 170 | 179 1 187 | 1o | 10 | 283 | 201 | 303 | 313
19 | 168 | 174 | 183 | 192
20 | 289 { 297 | 309 | 320
20 | 172 | 178 | 188 | 197
21 | 295 | 303 | 316 | 328
21 | 176 | 183 | 193 | 202
2 | 301 | 310 | 323 | 335
22 | 180 | 187 | 198 | 207
23 | 307 | 316 | 330 | 342
23 | 184 | 192 | 203 | 212
24 | 313 | 323 | 337 | 3%
24 | 188 | 196 | 207 | 218 2 | 35 | 399 | 334 | 357
25 | 192 | 200 | 212 | 223
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O6peMut

BEIGOPOK BrIGopox e
a | m | 0,005 | 0,00 [0,025] 0,05 | a | ny | 0,005 | 0,01 | 0,025 0,05
20| 20 315 324 | 337 | 348 | 22| 22 386 | 396 | 411 | 424
21 322 331 | 344 | 356 23 393 | 403 | 419 | 432
22 328 337 | 351 | 364 24 | 400 | 411 | 427 | 441
23 335 344 | 359 | 3N 25 | 408 | 419 | 435 | 450
25 | 34 |3 |am | w7 |B| B |42 |4 ] s ass
24 | 431 | 443 | 459 | 474
21 21 349 359 | 373 | 385 25 | 439 | 451 | 468 | 483
22 356 366 | 381 | 393 ul 24 | a6s | 475 | 492 | 507
23 363 373 | 388 | 401 25 | 412 | 484 | 501 | 517
24 370 381 | 396 | 410
25 377 388 | 404 | 418 | 25| 25 505 { 517 | 536 | 552
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PYKOBOJICTBO K PENIEHHIO 3AJJAY
10 TEOPHH BEPOATHOCT
N MATEMATHUYECKON CTATUCTHKE

Penaxrop JI. B. Yecmnan
Xynoxmnk B. A. Jmumpues
Xynoxecrsennniit penaktop B. H. Ilonomapenxo
Texamuecknit pegaxtop JI. A. Oguunnuxosa
Koppextop I'. H. Kocmpuxosa

JIauensms V] Ne 06236 ot 09.11.01.

Y3a. Ne ®M-229. IToan. B neqats 19.01.04. @opmat 60%881/;s. Bymara rasers.

TapraTypa nETepatypras. Iledats opcerras. O6pem 25,48 yci. mes. i
25,48 ycn. xp.-orT. 21,65 yu.-m3a. 1. Tupax 15000 3x3. 3akas Ne 3616.

QT'VII M3patenscrso «Bricias mxosaa», 127994, Mocksa, I'CII-4,
Hernwnras yn., o, 29/14.

Ten.: (095) 200-04-56.
E-mail: info@v-shkola.ru http://www.v-shkola.ru

Omden peasusayuu: (095) 200-07-69, 200-59-39, pakc: (095) 200-03-01.
E-mail: sales@v-shkola.ru

Omoes «Knuza-noumoiiy: (095) 200-33-36.
E-mail: bookpost@v-shkola.ru
OtnevataHo B COOTBETCTBHH C KadeCTBOM
npenocrapreHHbx Auano3utusos B OIVYII opnena «3Hak IMouera»
Cwmonenckoit obnactHoit Tunorpadun uM. B. U. CMupHoBa.
214000, t. Cmonenck, np-t uM. 0. I'arapusa, 2.



I'mypman, B. E.

I' 55 PykoBOACTBO K peIICHUIO 33Ja4 IO TEOPHMH BEPOSTHOCTEH
M MAaTEMAaTHYeCKOH craTucTHke: Yuelh. mocobue Alist CTY/JEHTOB
By30B/B. E. I'MmypmaH. — 9-¢ m371., crep. — M.: Buicin. k.,
2004. — 404 c.: ui1.

ISBN 5-06-004212-X

B nocobmm (8¢ m3x. — 2003 r.) mpEBeCHKI HEOOXOIMMEBIE TEOPETHYECKHE
cBeenHs ¥ QOPMyYJIBI, JAHBI PEMICHHS TAMOBHIX 32124, HOMEILEHk! 3a/1a9d LS
CAMOCTOSTENLHOIO PELIeHHs, CONPOBOXAAIOIMECS OTBETAMHM W YKa3aHHAMH.
Bombinoe BHUMAaHHE YAEICHO METOAAM CTATHCTHYESCKON 0O6paboTKH 3kCumepH-
MEHTALHBIX JAHHKIX.

Han cmydenmog ay3068. Modcem 6bimb noAe3HO AUYAM, NPUMEHAIOWUM 6e-
POAMHOCMHbIE U CIANUCIUYECKYUe MemoOdbl NP PeuieHuu npaKmuyeckux 3a0ay.

VK 519.2
BBK 22.171



