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NPEAUCJIOBUE

IpepnaraeMasi BHUMAHUIO YHTATENS] KHHra sIBJISIeTCS 33JaUHHKOM-
NpakTUKYMOM II0 Kypcy «Teopusi BeposiTHocTefi». OHa HamucaHa B COOT-
BETCTBHHU C IPOTPaMMOH 3TOTO Kypca M NpeiHa3HayeHa AJs CTYAEeHTOB-
320YHHKOB (PM3HKO-MATEMaTHIECKUX (aKyJNbTETOB NEJAarOTHYECKUX HH-
CTUTYTOB.

3afauHuK COCTOMT U3 TPeX IVIaB, KOTOPbIE B CBOIO OYepefb PasGHTHI
Ha naparpadel. B Hauase kaxporo maparpada MpenenbHO KPaTKo
NPUBOASATCS OCHOBHLIE TEOPETHUECKHe CBE[eHHS, 3aTeM RAl0TCA IOf-
po6HO paso6paHHbIe THIIOBbIE NPUMEpHI U, HAaKOHeL, MpeAJjaralTcs 3a-
Jauu JJIs CaMOCTOSITeNIbHOTO pelleHusl, CHaGKEeHHbIe OTBETAaMH M yKa-
3aHHUAMH. 3aauHHK CONEPIKHT TaKKe TEeKCThl J1aGopaTOpHLIX paloT,
BLIIOTHEHHE KOTOPBIX IIOMOXKET CTYIEHTY-3a04HHKY Jy4llle YCBOHThb
OCHOBHBIE TOHfITHSI MaTeMaTHYeCKO#l CTaTHCTHKH.

Marepuan 3ajauHHKa-MPAKTHKyMa H3JIOXKEH B COOTBETCTBHH C
yue6ubiv nocobuem A. C. ComomoBHHKOBa «Teopusi BeposITHOCTEH».

[pexne yeM NPUCTYNHUTD K PEIUEHHIO 3a1a4, CJeAyeT 03HaKOMUThCH
¢ HEOGXOAUMEIM TEOPETHYECKHM MaTepHajioM (CCHIIKH Ha KOTOPHIH ja-
I0TCSI B KOHIIE Ka)KAOro H3 naparpadoB) Mo CJAELYIOUHM NOCOGHSIM:

1.CononoBuukoB A. C. Teopus BepositHoctefi. M., dIIpo-
ceelenue», 1978.

2. Buneunxun H. . Uuayknusa. Kombunaropuka. M., «IIpo--
ceeuienue», 1976,



I'JIABA 1
CObbITHSA U UX BEPOJATHOCTH

§ 1. NEPBOHAYAJIbHBIE TMOHSATHUS TEOPUHU BEPOSTHOCTEN

OCHOBHBIMU NOHSITHAMH TEOPHH BEPOSITHOCTEN SIBJAAIOTCHA MOHSATHE
anemenmapHo2o coboumual W TOHATHE MPOCMPAHCMEA 3NeMEHMAPHOL
coboumull.

ITox sneMeHTapHBIM COOLITHEM Mbl NOHHMAaeM MOSIBACHHE HIH He-
NOSIBJIEHHE TOrO WM WHOTO MCXOJA HCIIbITaHHS.

MHoxecTBO S, KaxKJIOMy 3/]€MEHTY KOTOPOTO COOTBETCTBYET OLHH
HCXOJ HCIbITaHHSl, Ha3bIBAIOT MPOCHPAHCHIBOM 3AEMEHMAPHBIX COBbL-
muii. Byaem Ans mMpoCTOTBI CYUTATH, YTO YHUCJIO 3JIEMEHTAPHBIX COOHI-
THH KOHEUYHO.

[TogMHOXKEeCTBO NPOCTPAHCTBA 3JEMEHTAPHBEIX COOLITHH Ha3bIBAIOT
caydaiinoim coboimuem. D10 COOLITHE B Pe3yJbTaTe HCILITAHMS MOXKET
NPOU30HTH MM He NPOM3OHTH (BEIMajeHHEe TpPeX OYKOB HpH Opoca-
HHUY UTPAJbHOM KOCTH, 3BOHOK B aHHYIO MUHYTY IO TesiedOHY H T. 1.).
CnyuafiHoe coGbITHE Ha3bIBAIOT 00CIMOBEPHbIM, ECTTH OHO 3aBEIOMO MpO-
u30HeT (BbMafeHue OT OLHOTO 1O IUECTH OYKOB NPU GPOCAHHMHU KOCTH),
U HEgo3MOJNCHbIM, €CTI OHO 3aBEJOMO He MOXKEeT NMPOH30HTH (BBIIafeHHe
CeMH OYKOB NpH OpocaHuu KocTu). [Ipu 3TOM JOCTOBEepHOE COGHITHE
COIEPKHUT BCE TOYKHM MNPOCTPAHCTBa 3/JEMEHTAPHBEIX COOBITHH, a He-
BO3MOKHOE COGBITHE He CONEPKHUT HH OXHOM TOYKH 3TOTO MPOCTPAHCTBA,

IBa cnyuyaliHEIX COOBITHS HA3BLIBAIOT HECOGMECHIHbLMI, €CIIH OHH He
MOTYT NPOM30HTH OJHOBPEMEHHO IpH OXHOM M TOM K€ HCXOfe HCIEhITa-
HHSL

Jlureparypa [1}, §1,c. 5—7.

ITpuwmep l. UcneiTanue cOCTOMT B TOM, YTO GPOCAIOT HUrpalb-
HYI0 KOCTb OfuH pa3. OIHHUM M3 NPOCTPAHCTB 3JEMEHTAPHLIX COOHITHH
sTOrO HCmbiTaHus ABnsiercs {A;, A,, A, A4, A5, Ag}, Tae A, o3Ha-
YaeT, YTO BhINaJO0 k OYKOB. DTO HCIbITAHHE OMMCHIBAET W APYroe mpo-
CTPAHCTBO 3jeMeHTapHuX cobutuit {A4,, A,}, e A, o3Hauaer Bhina-
JeHHe YeTHOTO YHCJa OuKoB, a A, — BbiNaJeHHe HEYETHOTO YHCIa
OYKOB. B mepBoM M3 3THX NPOCTPaAHCTB COOBITHE, O3HAYAIOLIEe NOSBIe-
HHMe YeTHOTO YHCJa OYKOB, COJAEPXKUT TPH 3JIEMEHTApPHBIX COOBITHA:

1B stoM naparpade peuyb HAET 06 HHTYHTHBHOM MOHATHH COOBTHA, Bosee TouHoe
onpefiesnenne faHo B § 3.
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BBIMTAJEHHE ABYX, YETBHIPEX M HIECTH OYKOB. Bo BTOPOM IIPOCTPAHCTBE
co6mne, O3HayamwInee nosgBjaeHHE YETHOI0 4ucC/ja OYKOB, CaMO SBJIf-
€TCA 3JIEMEHTAPHLIM.

8agauu

1. YKaxuTe NpOCTPAHCTBA 3JEMEHTapHBIX COOBITHH I/ Cleayio-
IUX HCOBITAHHUA:

a) NpOu3BOAMTCSH BBICTPEeJ IO MHIIEHH, NpeAcTaBisiomes co6oit 10
KOHIIEHTPHYECKHX KpPYroB, 3aHyME€pPOBaHHHIX uuciamu ot 1 jpo 10;

6) NpOBOAMTCS TYPHUPHBIN GyTOONBHEI MATY MEXKAY ABYMSI KOMaH-
JaMHu;

B) Hayjauy H3BJeKaeTci OJHAa KOCTb M3 IOJHOH HIPHEl ZOMHHO.

MO:KHO /1M COCTaBUTb HECKOJIBKO IIPOCTPAHCTB JIEMEHTAPHEIX COOBI-
Tu# A5 KaKOro-HHOYAb M3 3THX HCIBITAHHH?

2. CKoJIbKO 3/7eMeHTapHBIX COOBITHH COAEPKHT KaxIoe U3 CIAenyio-
IUX CJAy4YafHBIX COGBITHI:

a) cymMMa ABYX HayZAauy BbiOpaHHBIX OJHO3HAaYHBIX YHCeNT paBHA
IBeHanNaTH (3MeMeHTapHOe COObITHE — MOsIBJEHHE Naphbl OXHO3HAYHBIX
ancen (m; n));

6) Haynauy BbIOpaHHasi KOCTb M3 MOJNHOH HUIPBI JOMHHO — «LyGJb»
(snemMeHTapHOE COOLITHE — MNOSIBJEHUE KOCTH M : 1, THE M U N MOTYT
npuuuMarh 3Hadenus 0; 1; 2; 3; 4; 5; 6 u m<n);

B) YHCJIO OYKOB, BHINABIIEe Ha BepXHel I'DaHU HIPaAJbHOTO KyOHKa,
HeyeTHOe (3/1eMeHTapHOe COObITHE — MOSIBJIEHHE M OYKOB, INie M NpH-
HuMaeT 3Hauenus l; 2; 3; 4; 5; 6);

I) Haynauy BBIPBaHHBIH JIMCTOK M3 HOBOTO KajleHJapsi COOTBETCT-
BYeT TPUALATOMY YHCIY (3/71eMeHTapHoe COOhITHE — INOSIBIEHHE ONHOTO
u3 365 JHCTKOB KaneHIaps);

I) Hayjnauy BhIOpaHHOe CJI0Bo U3 MHOXecTBa A = {Top, Ky0, KBai-
par, THIIOTeHy3a, COObiTHE, NEepPNeHANKYIAP, poMG} COLEPXKHT He Me-
Hee JBYX TIJIaCHBIX (3JeMeHTapHOe COGhITHE — IOSBIEHHE KaKOro-
Jaub0 U3 3THX CJIOB)?

3. Ha necary xeroHax BuiGuTH yucia 1; 2; 3; ...; 10. Haynrauy
H3BJEKaeTCsl OAMH XKeToH. B KaKMX W3 cleflyloliX OTBETOB YKAa3aHBI
BCE BO3MOXKHBIE HCXOAB! HCIBITAHUS:

a) %quHoe; HeueTHoe },
6) {mpocroe; 4; 6; 8; 9; 10},

B) {uernoe; 1; 3; 5},

r) {He Gosee Tpex; He MeHee UYETHIPEX }?

4. JIn MCHBITaHUS, COCTOSAIIErO0 B JBYKPAaTHOM GpOCKe Hrpanb-
HOro KyOMKa, 3amHIINTe BCe BO3MOXKHBIE HCXOAbI HCIBLITAHHS, ECIH
SJIEMEHTHL NPOCTPAHCTBA SJIEMEHTAPHBIX COOHITHHE S:

a) ABJSIOTCA YNOPSJOYEHHBIMH NapaMu 4YHCea m U 1

0) ABIAIOTCA HEYNOPANOYEHHBIMH NapaMH YHCeNd m U n;

B) IBASIIOTCS CYMMaMH m U n.

Bo Bcex Tpex cayuasix m U n BhIPaxaloT YHC/IO OYKOB, BBIMABINMX
npu KaxioMm Opocke.



5. B kakux u3 CJIeIyMIINX NPUMePOB yKa3aHbl BCe BO3MOXKHEIE HC-
XOAB HCHBITAHHS:

a) BBIMTPHII, MPOUTPHIN B ILIaXMaTHOH NMapTuy;

0) BoimafieHue (B yKa3aHHOM Nopsinke) repba — repba, repGa —
undpbl, UHGPs — IUIPH NMPH ABYKPATHOM NOAODPaCHIBAHHM MOHETH,

B) NomajaHue, NpPOMax IPH OJHOM BEICTpEJeE;

r) nosiBnenue 1, 2, 3, 4, 5, 6 OYKOB P OZHOKpPATHOM GpocaHuU
KOCTH?

6. Yxaxure, KaKue U3 CJIefyOUUX cobrituil apasiores: 1) cayuai-
HBIMH, 2) JIOCTOBEPHBIMH, 3) HEBO3MOKHBLIMHU:

a) BHLIMTPHII 10 OLHOMY OUJETYy aBTOMOTOJIOTEpEH;

6) u3BJleueHHe K3 YpHHl LBETHOTO Iapa, eclu B Hed Haxomsarcs
3 CHHHX ¥ D KpACHHIX I1apoBj}

B) moJyueHue abutypueHtoM 25 6aJOB Ha BCTYIHUTEJNBHBIX 3K3a-
MeHax B HHCTHUTYTe HpHU CAaye YeThIPeX 5K3aMEHOB, €CJH NMPUMEHSercs
nsaTHGanNbHAs CHCTEMA OILEHOK;

r) u3BjedeHue «Ay6asi» U3 NMOJHOH HTPH B JIOMHHO;

I) BbillafieHHe He GoJjiee IIECTH OYKOB HA BepXHeH TpPaHu Hrpajb-
HOro KyO6wuka.

7. Kakue u3 ciefyomux nap COOGLITHH SBASIOTCH HECOBMECTHHIMH:

a) Haymauy BeiGpaHHOe HarypasbHOe yuciao ot 1 po 100 Bxmiouu-
TenbHO: genutca Ha 10; penurcs wa 11

6) HapyueHue B paboTe: MEPBOrO; BTOPOrO MOTOpA JETHILEro ca-
MOJIEeTa;

B) momajaHue; NPOMax NpHU OLHOM BEHICTpele;

T) BBIULPHIL; [POUTPHINI B IIAXMarTHOH mapTHH;

1) Haylauy BhIOpaHHOe HaTypa/ibHOe uyucio oT 1 no 25 Bkiioun-
TEJBHO fIBJASIETCH: YETHHIM; KDaTHBIM TpeM?

8. CkombKO COOBITHH, BKJIOUAs HEBO3MOXKHOE H JOCTOBEpPHOE,
MOXKHO COCTaBHTb M3 NPOCTPAHCTBA 3JIEMEHTAPHHX cobhiTHil § = {0,
Wy, 05} YKaxkuTe HX.

§ 2. KJIACCUYECKOE OMNPEJEJIEHUE BEPOSTHOCTH

ITyctb MPOM3BOAMTCS HEKOTOPOE UCIBITAaHHE, KOTOPOE MOXKET MMETh
n U TOJNBKO M Da3NHYHBIX HCXONOB. DyneMm cyuTarb, YTO BCEe 3TH HC-
XOZIbl HECOBMECTHBI (HE MOTYT NPOU3OHTH OJHOBPEMEHHO) M PaBHOBe-
POSITHBI (JaHHOE NOHSITHE JIEXHUT 32 pPaMKaMH MaTeMaTHyeCKOH Teo-
pUM M TOHHMaeTcs B MHTYMTHBHOM cMbicie). Kaxpomy coGbithio A,
SIBSIOIEMYCSl OAMHOMKECTBOM NPOCTPAHCTBA 3JIEMEHTAPHBIX COOBLITHIA
NPOBOJMMOTO HCILITAHNS, NOCTaBUM B COOTBETCTBHE UHCJO

pi) =L, M)

IIe m — YHCJIO HCXONOB MCHLITaHHsI, GIaroONpUSATCTBYIOMMUX COObI-
tuio A. Uucno p (A) HaswBawT geposmuocmeio cobbituss A npu KaH-
HOM MCIIHITAHHH.

Jutepatypar (1], § 4, e. 20—24.



¥V Ka3auwus. AHajus u pemeHue 3a1au, B KOTOPHIX BEPOATHOCTD
paccMaTpHBaeMoro coObITHsl BhIUHCAsieTcs: no ¢popmy.ie (1), Moryr OuiTh
BBIIIOJIHEHBI 110 CJIeAylolel cxeme:

1. YsicHuTe, B ueM COCTOHT HCIBITAHHE, pacCMaTpUBaeMoe B 3aJaye.

2. YcraHOBHTE, SIBJASIIOTCS JIH HCXOAbE HCHBITAHHS HECOBMECTHBIMH
¥ PaBHOBEPOSATHEIMHU.

3. TloacuntaiiTe Yuca0 BCEX BO3MOXKHBIX MCXOJOB HCHBITaHusA (7).

4. Chopmyaupyiite coObiTHE, BEPOSITHOCTh HACTYIVIEHHSI KOTOPOTO
HEoOX0AuMO HaHTH.

5. TloxgcunTtaiiTe YHCIO UCXOZOB MCMBITAHHS, GAarONPUATCTBYIOLIHX
paccMaTpuBaeMOMy COOHITHIO ().

6. ITo ¢opmyne (1) BeYHCIHTE BEPOATHOCTb NOSIBJEHHS paccMmaT-
puBaeMoro CoOBITHS.

Ilpuwmep 2. U3 35 sx3aMeHalMOHHEBIX GUIETOB, 3aHyMEPOBAaHHbIX
C m[oMOmBI0 HenuXx uucel oT 1 mo 35, Haymauy wu3BJIeKaeTcs
onuH. KakoBa BEpOATHOCTH TOTO, YTO HOMEp BRITSHYTOTO OMJeTa ecThb
4HUCI0, KpaTHOe TpeMm?

Pemenue. IcnworaHue COCTOUT B TOM, YTO HM3BJIEKAeTCSl OJHH
Guner. Tak Kak GUIET BHITATHBAETCS Haynady, TO BCe HCXOMBI HCIBITA-
HHSl DaBHOBEPOSITHBI M, KPOMe TOro, OHH HecOBMecTHbl. Uucio BO3-
MOXKHBIX HCXOMOB HCnbiTaHHsi paBHO 35. Cobeitme A o03HayaeT, yTO
HOMep B3STOTo Gujera KpaTeH TpeM. DTOMY COOLITHIO 671aronpusiTCTBy-
1ot 11 ucxomos ucnwmrauus {3; 6; 9; ...; 33}. CnegoBarenvHo, 10 ¢op-
myne (1) uckomas BepOSITHOCTb paBHa

11
pA) =

3apauu

9. auel yucna ot 1 no 30 BkatoyntenbHo. KakoBa BepOSTHOCTD TO-
ro, 4YTo HayJauy BhIOpDaHHOE LEJNO€ UYHCJIO SABJISETCA JEeNUTe]eM UHC-
na 30?

10. KakoBa BepoATHOCTb TOTO, YTO Haylaudy BbIOPaHHBIH JeHb U3
gucia JHel OXHOTO CToJeTHsi 06/7afaeT CAeAYIOIHM CBOACTBOM: YHCIIO,
HOMEp Mecsilla U Noc/aefHue aABe Hudphl rofia 3anHucaHbl C MOMOIIBIO Of-
Ho# m3 wmugp 1, 2, ..., 9?

11. Ha onuHakoBHIX KapTOYKaX B TPOUYHOH CHCTEME CUHC/IEHHUS 3a-
nucaHbl Lessie yucaa ot 1 o 15. Haynauy usBjekaercs opHa KapTou-
ka. KakoBa BeposiTHOCTb TOTO, YTO 3alHCaHHOE Ha HeH YHCJIO comep-
KHT: a) He MeHee IBYX efuHuI; 0) XOTsl Obl ONHY JABOHKY; B) OLMH
HYJB?

12. KakoBa BeposiTHOCTb TOTO, 4YTO YHC/IO Ha BHIPBAHHOM Hayna-
4y JHCTKe HOBOTO KajleHjapsi: a) KpaTHO nsTH; 6) paBHO 29, eciu B
rony 365 nHeir?

13. W3 monHO# urphl /MOTO Haynauy H3BJEeKaeTcsl ofuH GOYOHOK.
Ha Gouonkax Hanucansl uyucsia ot 1 go 90 BritountennHO. Kakosa
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BEPOSITHOCTH TOTO, YTO Ha M3BJeUeHHOM GOYOHKe HANHCaHO MPOCTOE
quCcao?

14. B xoanexiuu 200 moHeT, U3 Kotophix 25 MoHerT XVIII Beka
KakoBa BepoSTHOCTb TOTO, YTO Hayjayy BLIODAHHAs MOHETa JaTHPO
Bana XVIII Bekom?

15. Ha ueTnipex KapToukax HanucaHwl uucia 1, 2, 3 u 4. Kakora
BEPOATHOCTb TOTO, YTO CYMMa YHceJ Ha TPeX NMPOU3BOJbHO BBIOPAHHBIX
KapTouKax JAenuTcs Ha 3?

16. KaxoBa BepoOSITHOCTBH TOrO, 4YTO KOCTb, HayAauy H3BJIEYEHHas
H3 NOJHOTO Habopa AOMHHO, HMEeT CYMMY OUYKOB, PaBHYIO NIATH?

17. B rpynne 6 ronHome# u 18 pepymek. [To xpebuio paswirpuia
ercsi onuH Ouser B TeaTp. KakoBa BepOSTHOCTb TOTO, YTO GHJIET MOJY
UUT JeByliKa?

18. Ky6, Bce rpaHu KOTOPOro OKpaileHnl, pacrnujieH Ha 64 kyGuka
ofMHaKoBoro pasmepa. OmpefenuTe BepoOsSITHOCTb TOTO, YTO H3BJEUEE
HbIl Haynauy KyOuMK OyHeT HMeTb POBHO JB€ OKpalleHHEE TpaHk

19. UrpansHas kocTh Opocaercs ABaxkAbl. KaxiaoMmy us 36 age
MEHTapHBIX COOBITHI NPHINCHIBACTCS OfHA U Ta XKe BeposiTHOCTh. Hail
JMTe BEPOATHOCTh TOTO, YTO CyMMa OYKOB paBHa n A n = 2, 3, 4
5, 6,7, 8,9, 10, 11, 12.

20. Monera Opocaercsi Tpu pasa noapsx. Ilepeduciute Bce Bo3
MOXKHBIE HCXOIBI STHX TpPeX IOC/Ief0BaTeIbHBIX OpocaHuil (Hampumep
OZlMH M3 HCXON0B MoxeT ObiTh B BuAe I'LIl’, rme I' — Bhinagenue rep
6a, a LI — uudper). [Ipunumem BceM MCXOZaM OAHY U TY 3Ke BepOsi1
HOCTh. HafiiuTe BEpOSITHOCTH CJIEAYIOMUX COOBITHH:

a) yucao BhMafieHuH repba Gosblle 4YHCIa BbIMAAEHUH LHDPL

6) BBIMafaeT B TOYHOCTH JBa repba;

B) pe3yJibTaThl Bcex GpPOcaHUil OfMHAKOBEL.

§ 3. AJITEBPA COBbITU. OCHOBHBIE MOHATU A

Onpeneanenue l. Hasosem areebpoii cobbimnudi no6oe MHOXKE
c¢tBo F C BBIAE/NEHHOH B HEM COBOKYIHOCTBIO NOAMHOXKECTB M, Takoe
YTO:

a) BMecte ¢ nopMmHOxecTBoM A B M BXOZHMT jmonosHeHue A,

6) BMecTe C JIOG0H CUETHOH COBOKYMHOCTBIO IIOAMHOMXECTB A,

oo
A, A,, ... BM Bxoaur ux o6penunenne | 4,.

n=1
B cuay paBeHCTBa

nA4,=U4
n=I1 n=1

OTCIOfA CJIefyeT, YTO BMecTe € J060H CYeTHOH COBOKYIHOCTBIO MOA

[o0]
mHOxecTB A, A3, ..., A,, ... B M BXOAUT UX NepeceyeHHe nAn.
n=1
8



Ecnn MHOXKecTBO F KOHEuHO, ycjoBue G) MOXKHO 3aMeHUTH Gosee
npocTeiM ycrioBuem 6): BmecTe ¢ noxamHoxectBamu A u B B M Bxo-
JIUT UX oObeluHEeHue.

Onpenenenune 2. OO6benuHeHue ABYX MOAMHOXKeCTB A u
B u3 coBokymHOCTH M Ha3blBaeTCsl CYmmOLi COOTBETCTBYIOIIMX COGHI-
THH u oGosHayaerca A + B. Co6ritne A -+ B NpPOMCXOAUT TOTAA
H TOJIbKO TOTAA, KOTAA NPOUCXOAMT XOTs OBl ONHO H3 coOmiTHi A
uan B.

Onpenenenne 3. I[lepeceuenne mopgmHoxkectB A u B us
COBOKYNHOCTH M HasbiBaeTcs npoussederuem COOTBETCTBYIOUIHX COOBI-
Tt U obosnauaerca AB. CoGbitue AB npouCXOMT TOra M TOJIBKO
TOr/a, KOT/ia IPOUCXOAST 06a cobuitus A u B.

Onpenenenue 4. Eciu AB = &, cobuitua A u B HaswiBa-
I0TCS1 HecoemecmHomu, a ecnu AB = & — cosmecmubimu.

Onpenenenue 5 Cobeitug A u B Ha3BIBAIOTCS NpOMUBONo-
JOXCHBLMU, €CTTH TOAMHOXecTBa A ¥ B B3aHMHO JONOMHUTENbHE B M.
IMuuyr B = A.

Onpenenenune6. Eciu Ac B, e A €M u B €M, 10
rOBOPSAT, uTo colbiTe B — caedcmesue cobbitusa A wau 4to A Bjeuer 3a
coboit B.

Onpenenenue 7. Bubop sneMeHTa x B F Ha30BeM ucnoima-
nuem. Ecnn x € A, A € M, To CKaxeMm, 4TO NPU 5TOM HCIBITAHUH MPO-
usounto cobeitue A. Ecnm paccMarpuBaeMoe COGHITHE NMPOM3OLLIO, TO
[I0OCTaBUM éMY B COOTBeTCTBHe LHdpy 1, a ecniu He MpoH30ILI0 — HO-
craBuM 0. Micrnonb3yst 1aHHBIE BBILIE ONPeeIeH s, MOJTyYuM CIAeNYOIHe
mabauybt onepayuli Had coboimusmus:

B B -
0 1 1 A A
k A 0

0 0 |1 0 010 0 1
1 1 1 1 0 1 1 0
A+B AB

Onepanuu CIOXKEHHs1, YMHOXKEHUS U OTPHULAHHS COOBITHH yAOGHO
WIIIOCTPHPOBaTh AuarpamMmamyu Dinepa — Benwna (puc. 1, 2, 3).

A+B AB

Puc. 1 Puc. 2 Puc. 3



Jureparypa:ll], §3, c. 13—18.
o ITpumep 3. Coburue A o3navaer, yio
\ X0Ts1 OBl OfHA MYJIsi TPH YEThIPEX BHICTPEIAX
2 nonazaer B neab. UTo o3Hayaer cobuitie A?

Pemenue. Coburue A o3Hauaer, yro
HY OJlHa M3 YeTHIpeX NMyJ/b He momnana B et

ITpumep 4. M3Becrno, uro coburust A U B npousolwiu, a cobx
tie C He npowusoiiio. OnpenennuM, NPOU30IILIO0 UK HE IPOHU30LILIO0 COGH
tie (A + B) (B + O).

Pemenune. Hcnoapsys tabaunsl onepauuii Haj COOBITHAMH
TIOJY4HUM:

Puc. 4

A ‘B ‘c ‘ E\ E\A+§|B+Z“ (A+ B)(B+ )
ol o o

3unaunr, cobwrue (A + B) (B + C) npousomio.

ITpumep 5. Joxkaxkem, uto AB + B = A + AB.

JokxasdaTeabcTBO. DBocrnonb3yeMcs TeM, UYTO COOBITHE
B = AB + AB (cm. puc. 2). Torna AB + B = AB + AB + AB
Ho co6uitue AB 4+ AB = A (B + B) = A, Tak kak co6eithe B -+
+ B — nocroBepHoe. Takum o6pasoMm, AB + B = A + AB.

IMpuwmep 6. M3 25 cryaentoB rpynmsr 20 4esq0BEK yBJIEKAIOTCS
crioptoM (cobeitue A), 9 — Mysbko# (coGbitne B), 6 — My3bIKO#
cnoptoM (co6uitne AB). TlocTpouM nmarpammy Ditnepa — Berna u
MOKaxKeM, 4To O3HaualoT cobmitns AB, AB, A 4 B.

Pemenwue. Crpoum amarpammy OJiinepa — Benna (puc. 4).
Kpyru oGosHauaoT cobbituss A u B, nepeceueHrne KpyroB — coGbl-
te AB. TlepeceyeHHIO KPYrOB COOTBETCTBYET YHC/IO CTYNEHTOB, yBIe-
KaloUUXCs MY3HIKOH M CopToM, T. . 6 yenosek. CoGuituss AB u AB
03HaYalOT COOTBETCTBEHHO, YTO 14 CTYAEHTOB YBJIEKAIOTCH TOJBKO
COPTOM, a8 3 — TOJNBKO MY3bIKOH. 3HAUHT, MY3bIKOH HJIH CIOPTOM
yBJeKawTcs 23 CTyAeHTa, M motomy coGuitie A + B o3Hauaer, uyto
TOJIbKO JBO€ M3 CTYAEHTOB HE HMEIOT 3THX YBJeYeHHi.

3agauu

21. Y3 ypHBI, comepameil mwapsl 6e0oro, YepHOro ¥ CHHEro IiBe-
Ta, Haynauy usBjekaercsi ofuH map. CoOuitusi A; U A, COOTBETCTBEH-
HO O3HAYalOT MosiBJeHHe 6eoro W yepHOro mapoB. YTo O3HauaeT co-
Ouitie A, + A,?

22. Mmeerca 100 :xeTOHOB, 3aHYMepPOBAHHLIX LEJBIMH YHCIAMH OT
1 xo 100. Cobritne A — u3BIEUEHHE KETOHA, HOMEP KOTOPOTO KpaTeH
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IByM, a colbite B — u3BJIeUeHNe KeTOHa, HOMep KOTOPOro KpaTeH
nsti. UTo o3HayatoT cobbitusi: a) A + B; 6) AB?

23. Jlana ajekTpHuecKas LENb C 3JeMEHTaMH e; U e, (PHC. D).
CoGritie A, — BLIXOJ M3 CTPOSI 3JeMeHTa e;, co6biTue A, — BHIXOA U3
CTpOsi 3JeMeHTa e,. UTo o3Hayaer cobbitue A; + A,?

24. TaHa 3JieKTpHUecKas Lenb C 3JeMeHTaMHu e; U e, (puc. 6).
Ecnu coGeitne A; — BBIXOA M3 CTPOsi 3JeMeHTa e;, coObitne A, —
BBIXOJ M3 CTPOSI 3JIeMEHTa ey, TO YTO O3HayaeT cobbitue A;4 ,?

25. CoGritie A 03HayaeT MOSIBJEHHE LIECTH OUKOB Ha BepxHell rpa-

HM HrpajibHOTO Ky6uka. UTo o3HauaeT coGbitue A?
26. CobriTHe A COCTOMT B TOM, YTO XOTS Obl OfHA M3 HMEIOIHXCA

15 sMeKTpHUeCKHX JJaMIIOUeK HecTaHAapTHasA. UTo o3Hauaer cobbrue A?

27. Kaxkue u3 ciaenymomux map coObITHiI IPOTHBONONOXKHbI:

1) 3K3aMeH CTYHEHTOM CAaH Ha «OTJHYHO»; CIaH Ha «HEYNOBJETBO-
PUTENBHOY;

2) xota OBl OfHA IyJas NpPH JIBYX BEICTpeJax MONajaeT B lenb;
HH OfHA W3 JBYX IyJAb IPH JABYX BHICTpeJaxX He MONAJaeT B Ieb;

3) BhiHYTas HayraJ KOCTb M3 IOJHOTo HaGopa JOMMHO — «1yOib»;
BHIHYTas KOCTb He «1yG6Jib»?

28. Bpocaerca urpanbHas kocTb. Kakue u3 ciefyromux coObITH#
HECOBMECTHBI, 4 KaKue — COBMECTHBI:

a) A — BBINANO YETHOE YHMCJIO OYKOB, B — BhINajo HeYeTHOe YHCJIO
OYKOB;

6) A — BHIAJO HEUYeTHOE UMCJIO OYKOB, B — BhINABIIEE YHCIO
OYKOB KPaTHO TpeM;

B) A — BBINAJO NPOCTOE YHUCIO OYKOB, B — BHINA/NO YETHOE YHCJIO
OYKOB?

29. Bri6upaercss onMH YeslOBEeK M3 CTyjAeHueckod rpymmsl. Kakue
U3 CJeAYIOUHX COOGLITHH HECOBMECTHBI, a KaKHue — COBMECTHBI:

a) A — BbiGpaH 0HOma, B — BeiGpaHa [EBYLIKa;

6) A — BriGpaH toHOmWa, B — BeiGpan umen BJIKCM;
B) A — BuifpaHa JeBylika, B — BriOpaH MmacTep crnopTa mo ¢yr-
Gony?

30. M3 noanoro HaGopa maxmaTr BbIOMpaeTcs ofHa ¢urypa HIH
neluka. Kakue U3 cieyomux coObITHIH SBASIOTCS CCACTBUSAMHU APYTHX:

a) A — BeiGpaH Koposib, B — BhiGpaHa

gurypa; —aHel—
6) A — Bri6paHa uepHasi ¢urypa, B — 6 |

BLIOpaH YepHHIH KOpPOJb? Puc. 5

31. Eciu cobuitne A; — BBIMTPHII 1O
Guaery ofHO# JoTepeu, A, — BHIMTPHIL 11O I8l
Ousery Apyroff JoTepeM, TO UTO O3HAYAKOT o
COOBITHSA :

B = Alzz + 1—4—1142,

{e:}

C———AlZg"‘AT;Ag‘I‘AlAg? Puc. 6
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32. Co6uitus A,, A,, A; 03HAYaIOT COOTBETCTBEHHO IOMAafaHue
B IIe/1b IPH [IEPBOM, BTOPOM M TPETheM BhICTpenax, a cobuitusa Ay, A,,
A3 03HAyYaIOT COOTBETCTBEHHO Npomaxy. OnuiuuTe COOBITHSA:

B = A;A,A; + A,A,A; + AA,A,,
C=A,A,A; + A,A, Ay + A A,A,.

33. UsBecTHO, uTOo cobmitis A u B mpousomtu, a cobwitue C He
npousomio. Onpenenure, MPOU3OLLIM HIH HE MPOU30IUIHM CAEAYIOLHE
coburrusi: A + BC; (A + B)C; AB + C; ABC.

34. Hcnonb3ys Tabaunpl omepanuii Haj COOLITHSIMH, JNOKaXHTeE
toxnectBa: A + B = AB;AB=A + B; AB+ B = A + B.

35. Ympocrute BoipaxeHus Anasi coowtuii: AB, A + B, A + B +
+ C, (A + B)C, ecnu usBectHo, uto A — B.

36. loxaxure, uto coburue A + AB + A + B JIOCTOBEPHO.

37. Ucnonb3ys auarpammel Ditiepa — BenHa, naiiTe reomeTpuye-

CKyI0 HHTeprperanuto cobwrtuii: AB + A, (A + B)C, A + B, AB.

38. Cpenu CTYAEHTOB, CIAABIIHX 3K3aMeH IO TEOPHH BEPOSTHOCTEH
BBIOHpAIOT Haynauy omHoro. ITycte cobbite A cocTOMT B TOM, 4TO
BLIOpaHHBIN OKaxkeTcs CcTaplue ABajaliaTH JeT, cobwtue B — B TOM,
YTO BLIGDAHHBIN MHOJY4YHUJ «OTJHYHO» Ha 35K3aMeHe, a cobbithe C —
YTO OH XKHBET B OOIIEXKUTHH.

a) Onumnre coGritue ABC.

6) [Ipu kakom yciaoBuu HMeeT MecTo paBeHctBo ABC = A?

B) Ilpu Kakom ycnoBuM BhINONHsEeTC cooTHomenue A — C?

r) Byner nu uMers Mecro cobeitie AB, eciu JeBsiTHanua-
tusetHul Cama [leTpoB moayymsn Ha 3K3aMeHe OTMETKY <OTIHYHON?

39. PaGouu#i  wmsroroBun n  gperanei. Ilycts coObiTHE
A; (i=1,2,...,n) 3aKII04aeTCs B TOM, UTO {-Tasi U3TOTOBJEHHAS UM JI€-
Tajb UMeeT JedeKT. 3amuiiuTe COOLITHE, 3aK/AIOYAIOIIEecss B TOM, 4TO:

a) HU OfHA U3 JeTajel He UMeeT AE(EKTOB;

0) TONBKO OfHA JNeTalb HUMEET JAedexT;

B) He Oosee NBYX AeTajnell UMeOT AedeKTH.

40. VI3 nonHoro HaGopa Kocrell JOMHHO BriGpaHa ofHa KocTh. Cpe-
I¥ CIeAyIOIIMX Map COGHITHH BHIOEPHTE HECOBMECTHHIE:

a) A — «ny6nb», B — Ha OIHOH M3 MOJOBHH KOCTH 6 OYKOB;

6) A — «uy6ab», B — cyMMa OYKOB HEUYETHa;

B) A — Ha OfHOH H3 NOJIOBHH KOCTH <IYCTHIIKa», B — cymma
OUYKOB 06O0JIbllIe IIEeCTH;

r) A — cymma oykoB GoJibllle YeThipex, B — cyMMa OYKOB He-
YeTHa,

§ 4. BBIYUCJIEHUE BEPOSITHOCTEM

IMycts {F; M} — c-anreGpa coGuiTuii. Beposmrocmeto Ha 3TO#
ajrebpe HasbBAalOT QYHKIMIO p, CTABSLLYI0 B COOTBETCTBHE KaXKAOMY
nopmHoxkecTBY A € M uncio p (4), npuuem:
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a) nia Bcex A € M umeem p (4) > 0,
6) p (F) =1,
B) eciu coGuitusa A,, A,, ..., An, ... IONAPHO HECOBMECTHEI,

TO
p(Za:) = 2p .

2

B uactHOCTH, 1/151 IBYX HECOBMECTHEIX coGuiTuit A u B.

p A+ B)=p )+ pB) )]

Ecnu xe co6uitiss A 1 B COBMECTHLIE, TO
p(A+ B)=p(A) + p(B)— p (AB). Q)
Co6bitna Aq, A,, ..., A, Ha3BIBAIOTCS HE3ABUCUMBIMU 8 COBOKYNHO-
cmu, ecnu jns moboro HaGopa A, A;,, ..., Ay, 3TMX cOGHITHE BHI-

HOJIHSIETCS PaBEHCTBO
pALA;, ... Ai)=p@A,) pA,) ... p (Aik).
Ouu Ha3bIBAIOTCS NONAPHO HE3ABUCUMbIMU, €CTH U3 [ 7 | CJIeLyeT, uTo
p (Ady) =p A)p 4.
B uyacTHOCTH; A/ IBYX He3aBUCHMBIX coGbituit A u B

p (AB) = p (4) p (B). “)

JMureparypa: [1], § 2, c. 10—13, § 12, c. 48—53.

YKkaszauusd., AHaaus M peiueHue 3ajay, BKJAIOYEHHHIX B NaH-
HBIH maparpad), MOXKHO OCYIIECTBJAATb IO CHeLYIOIeH cxeme:

1. ¥YsacHuTe, B UeM COCTOMT paccMaTpHUBaeMoe B 3aJaye HCIBITaHHe.

2. O6o3HaybTe OGyKBamMu COOBITHS, paccMaTpHUBaeMble B YCIOBHH
3afaun.

3. C noMoipio BBeJIcHHLIX 0003HaYeHU I BEIpa3uTe cOOLITHE, BEPOST-
HOCTb HACTYIJIEHHs] KOTOpPOro HeOOXONMMO HaHTH.

4. Ecau TpebyeTcsi HAHTH BEPOSITHOCTb CYMMBI COOBITHH , BLISICHHTE,
COBMECTHBl HJIH HECOBMECTHHI paccMaTpuBaeMble coOwithsi. Ecam xe
TpeOyeTcsi HaHTH BEpOSITHOCTh IIPOM3BENEHHS COOLITHH, BBISICHHTE,
3aBHCHMbI U/ HE3aBHCHMbBI paccMaTpUBaeMble COOBITHSA.

5. BoifepuTe COOTBETCTBYIOIMIYIO YCJIOBHIO 3ajayd (GopMyny M Bbl-
MOJIHHTE HeoOXOAMMble BBEIYHCIEHHUS .

ITpumep 7. B AByx KopoOKax JexaT KapaHAalld OAMHAKOBOH
BeJIMYMHBL U GOPMEI, HO Pas3HOro IBera. B nepBo#l kopoGke 4 KpacHBIX
u 6 4epHBIX, 2 BO BTOPO# 3 KpacHHIX, 5 CHHHX U 2 yepHHIX. M3 obeux
KOpoGOK BLIHHMaeTCsl Hayraj Io OZHOMY Kapanpamy. KakoBa BeposT-
HOCTB TOTO, 4TO 06a KapaHAalla OKaXyTCs KPACHBIMHU?

Pemw e ue. VcneiTaHue COCTONT B TOM, 4TO U3 KaXA0H KOPOGKH
BHIHUMAaeTcsl o ofHOMY KapaHuamy. [Tyctb coObite A 03Hauaer, YTO
BBLIHYTHIl KapaHJall U3 mepBoii KOPOGKH OKasaJjcs KpaCHBIM, COOHITHe
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B — uT0 BHIHYTHIH KapaHAaml H3 BTOPOH KOPOOKHM TOXKEe KpPAaCHBIH.
Torma coGuitie AB o3HayaeT, uto 06a BHIHYTHIE KapaHaallia 0Ka3adHuCh
kpacubiMu. ITockonibky cobbitusi A u B HesaBHCHMbI, TO p (AB) =
= p (A) p (B). BeposiTHocTu cobbiTuiét A U B paBHEI COOTBETCTBEHHO
p (A) = 0,4, p (B) = 0,3. CnenoBarenbHO, BEpOSTHOCTb TOrO, YTO
ofa KapaHpalla OKa3aJHChb KpacHbIMH, paBHa p (AB) = 0,4 - 0,3 =
= 0,12.

I[Ipumep 8. Crpenok BeieT OroHb Mo ULenH, ABHXKYyleHcs Ha
Hero. BeposiTHOCTh HomajaHusl B LeJdb IIPHU NEPBOM BbICTpeNe PaBHa
0,4 u yBenuuuBaercs Ha 0,1 mpM KaxkaIOM MHOCJEAYIOLIEM BHICTpEIIe.
KakoBa BeposTHOCTb HONYYHTH JiBAa NONAJaHUS NP TpeX He3aBHCH-
MBIX BBICTpesnax?

P em e # u e. McnbiTanne cocTouT B TOM, YTO NPOM3BONATCA TPH
BicTpena mo uenu. Ilyctb cobuitusa A,, A,, A; 03HayawT nonajaHus
COOTBETCTBEHHO NpPH MEPBOM, BTOPOM H TpeTheM BhicTpenax. Torxa A,

A,, A, 6ynyr o3HauaTh COOTBETCTBYIOUIME NpoMaXh. Mcmoib3ys st
coCbiTHsA, BHIPa3uM COOLITHE, O3HAYabulee ABa MONajaHHS NPU TPex
Bhictpenax: A;A,Ag+A A, Az +A A Ay Cobbrun A;AxA 5 ,A1A A,
A,A,A; HecOBMEeCTHBI, a COGHITHS Al,Az,A3,A1,A2,A He3aBHCH-
mb. Orcioia creayer, uto p (44,45 + A dAy + A1A4;) =
=pA)p (A p(As)+ p(A)p (A p(As) + p(Ay) p (A5) p (A5). Ho
p @A) =04, p@A,) =0,5, p(A;) = 0,6. CnenoBarennHo,
p (Al) = O»Ga p (A2) = 0151 p (A3) = 094°
3HauuT, HCKOMAsi BEPOSATHOCTb paBHA

p (44,4, + A1Z2A3 + A,A,4;) = 0,38.

[Ipumep9. BeposaTHocTh NOpa)keHHs LeIM OXHOH pakeTol
paBHa 0,7, a mpyroit — 0,8. KakoBa BeposSTHOCTH TOTO, YTO XOTH
6bl OJHA 13 paKeT MOPAa3UT Ie/b, €CAH OHH BBINYIIEHH HE3aBHCHMO
Ipyr OT jppyra?

Pemenune 1. HMcnetaHHe COCTOMT B TOM, UYTO JBE pakKeThl
BBINYIIEHH! Mo eau. IlycTe cobbitne A 03HayaeT, 4TO NMepBas pakera
nopasunia nefib, a cobbiTHe B — 4TO BTOpasi pakera Hopasuja Lenb.
Torna cobuitne A + B o3Hauaer, 4To XOTs OBl OJHA paKeTa mopasuJa
uesb. Cobeitus A u B coBmectHul. [lostomy p (A + B) = p (A) +
4+ p (B) — p (AB). Kpome Toro, us3 ycioBHsl 3afaud ClAenyeT, 4YTO
coomtiusi A u B HesaBucumel. 3Hauut, p (A + B) = 0,7 + 0,8 —
— 0,7 - 0,8 = 0,94.

Pemenue 2. Ilycte coOuitie C COCTOHT B TOM, 4TO XOTS OHI
OfiHa pakeTa nopasuia Iliedb. TOTAa MPOTHBOMOJOXKHOE eMy COObITHE
C COCTOHT B TOM, 4TO 06€ PaKeThl IPOILIH MUMO Lean. 3Hauut, C=AB:
rie A osmauaer IpoMax NepBoi DaKeTsl, a a B — mpomax sropoii. Ho

pC=1—pC =1—p{@AB) =1-—p(A)p(B),
TaK KaK cobbitHA A u B HesaBucuMmbL Brumciasem p (4) = 0,3 u

p (B) =0,2. CnepoBarensso, p (C) =1 —0,3.0,2 = 0,94.
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3agauu

41. Dk3aMeHaNHOHHEIE PaGOTHl NO MaTeMaTHKe, KOTOPHE IHCAMH
aGUTypHEHThl NPH NOCTYMJEHHH B HHCTHTYT, 3allH(POBAHBI LENBIMH
uyucnami ot 1 mo 90 BruarouutesbHo. KakoBa BepoATHOCTH TOrO, 4TO
HOMep Haynauy B3siTod paborel kparteH 10 mam 11?

42. BeposATHOCTb TOro, 4TO MOYAaTKH KYKypy3l MMeT 12 psinos,
pasHa 0,49, 14 pspoB — 0,37 u 16—18 pspoB — 0,14. KakoBa Be-
POSITHOCTh TOTO, YTO HayZauy BbIOPaHHBIM moyaTtok OyAeT umeTb 12
unu 14 papos?

43. VI3 30 yyamuxcs CHOPTHBHOH IIKOJH 12 yesoBeK 3aHHMAIOTCA
6acker6osaoM, 15 — BoseiGosom, 5 — BogeiiGooM U GackeTGosioM, a
ocTalbHBlE — JPYTHMH BHUAaMH crnopta. KakoBa BeposTHOCTH TOroO,
YTO Hayjayy BHIODAHHBIHl CIOPTCMEH 3aHMMaeTcsl TOJbKO BOJeHGOIOM
WIH TOJBKO GackeT6oJoM?

44. Bu6GnuoTeyka COCTOMT M3 JECATH PA3JHYHLIX KHHUT, NpPHYEM 5
KHHT CTOAT Mo 4 py6. Kaxknas, 3 KHUIM — 1o 2 py6. ¥ 2 KHHTH — IO
1 py6. Halitu BepOSTHOCTb TOTO, YTO B3fiTasg Hayjauy KHHUTA CTOUT
He Jopoxe ABYX pyOiei.

45. KonTpospHas paboTa COCTOMT H3 TpexX 3ajau no anare6pe u
TpexX MO reoMeTpuH. BepoATHOCTH NPaBUJBHO pEIUTh 33ahayy MO aJj-
re6pe paBHa 0,8, a no reomerpuu — 0,6. KaxoBa BeéposiTHOCTb mpa-
BHJILHO PELUUTb BCEe TPH 3aJaud XOTs OHl 10 ONHOMY H3 IPEAMETOB?

46. TlpousBopaTcs 4 He3aBHCHMBIX BhICTpesna. BeposiTHocTh mopa-
JKEHHUS 1T CTPETKOM IpPH KaXKIOM M3 BLICTPeNoB paBHa p. Kakosa
BEPOSITHOCTh TOTO, YTO NEPBLIE ABa BHICTpesaa GyAYyT MONaJaHHAMH, a
NOCTeyIOmHUe [IBa — MPoMaxamu?

47. V3BecTHO, YTO NPH KaxXKAOM HM3MEDEHHU DABHOBEDPOSITHH Kak
nosIoXHTeAbHAs, TaK M oOTpUUATeqbHas omubka. KakoBa Beposrt-
HCCTh TOTO, YTO NPU TPeX He3aBHCHMBbIX H3MEpPEHHsX BCe OUIHOKH
OyAYyT MOJNOXKHUTENbHBIMH?

48. V3 aByx moiHBIX HaGopoB ILIaxMaT Hayaadyy H3BJEKAOT MO
onHo# ¢urype uau newke. Kakosa BepoaTHOCTb TOro, 4To 06e QUryphl
OKaXyTCSl CJIOHAMM?

49. YuyeHHMK OTBeYaeT Ha 5 BONPOCOB CJIOBaMH «Ia» M «HeT». Ka-
KOBa BEPOATHOCTh TOTO, YTO OTBETHI Ha BCe BONPOCH OKa3aJHCh Mpa-
BUJILHBIMH, €CJIM OH OTBeYaJ Haylauy?

50. Ilycts p(4AB) = %, p(4) = —é— up(B)= —;- Haginure p (A +B).

51. Ilycts p (4) =% up(B)= % CoBmecTHbI s coGeitis A u B?

52. BeimoJHeHHas KOHTPOJbHasA Pa6OTa COCTOMT M3 3ajaudl U MpH-
Mepa. BeposTHOCTL TOro, 4To B Hayjpayy BbIGpaHHOH paGoTe mpaBuJb-
HO pelieHa sajaya, pasHa 0,8, a Toro, 4TO moOJy4YeH XOTsi OBl OfHH
npasuibHbifl otBeT, — 0,9. Hafinure BeposiTHOCTH TOrO, YTO MPaBHJILHO
pelueH mpuMep.

53. B crynenyecko#i rpynmne 0,9 Bcero cocraBa TpPynnbl YCIELIHO
ciany 3k3amed, npuyeM 0,4 BCeX CTYAEHTOB MOJYUYHJIH OTMETKY «OTJIHY-
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Hoy. Kakosa BEPOATHOCThL TOr'0, UTO Hayjaauwy

E BbIOPaHHBIH CTYJEHT NOJNYYUT OTMETKY «XOpO-
@ | LIO» WJIH «YJOBJIETBOPHTENBHON?
54. BeposiTHOCTB TOrO, YTO CTYIEHT CHACT
E nepBeil 5K3ameH, paBHa 0,9, BTOpoH 3K3a-
med —0,85 u tperuit — 0,8. KakoBa BeposT-
Puc. 7

HOCTb TOrO, 4TO CTYIEHT CJAcT He MeHee
IBYX 3K3aMEHOB?

[ a 55. JlBa cTpejka HE3aBHCHMO JpYr OT
Ipyra CTpensiloT B Ilelb. BeposiTHOCTE Mo-
najaHusl B ledb nepBoro crpenka 0,9, BTO-

5 | poro — 0,75. KaxoBa BeposiTHOCTH TOTO, YTO
X0Tsl Obl OMH CTPEJOK NOMajueT B LEIb?
56. BepositHocTh GecriepeGoiHOH paGOTHI
7 TIepBOrO CTaHKa B TedyeHue yaca paBHa 0,9,
all| a Broporo — 0,95. KakoBa BeposiTHOCTBb
| TOro, 4TO B TeYeHHe uyaca NPOU3OHJET Ha-
pymeHue B paboTe TOJbKO OLHOrO CTaHKa,
@‘— ecM CTaHKH paboTaloT He3aBHCHUMO JIPYT OT
Apyra?

57. DnekTpHyecKas llenb COCTaBJleHa IO
cxeme, H306paKeHHOH Ha pHCYHKe 7. DjleMeH-
Thl HenH paboTaloT He3aBHCHMO JpYT OT
npyra. BeposTHOCTb BhIXOZa H3 CTpPOs 3a
BpeMs ¢ sneMeHTa unenu a pasHa 0,1, ame-
u Menta b — 0,2 u saemenra ¢ — 0,3. Haj-

JIHUTe BEPOSITHOCTb PasphiBa LENH 3a yKas3aH-
HBIH POMEXYTOK BDEMEHH.
58. Mcnonb3ys ycioBus Npeasinyiei 3a-

A | d Jlauu, HaBJuTe BEepOSTHOCTb PasphbiBa Lemel,

CXeMbl KOTOPBIX H300paKeHbl Ha PHCYHKax
Puc. 10 8u9.
59. DnexTpuyeckas LENb COCTaBjeHa IO
5] cxeMe, uzobpakeHHOH Ha pucyHke 10. Die-
MEHTHI Lend padoTaloT He3aBHCHMO APYT OT
0] npyra. BepositHocth GecriepeGoiitoii paGoThl
3a BpeMsa ! »ssnemeHTa nemu a pasHa 0,6,
snemenTa b — 0,7, snementa ¢— 0,8 u sJie-
MmeHta d — 0,9. Hafinure BeposTHOCTH Oec-
nepeGofiHON paboThl 3TOM LENH 3a yKa3aH-
HBEIH NIPOMEXKYTOK BpPEMEHH.
Puc. 11 60. ODuexTpHueckas lemb COCTaBJeHa
no cxeme, u3o0paKeHHOH Ha pucyuke 11.
OnieMenThl Henu paGoTAalOT He3aBHCHMO ApYT OT Apyra. Bepost-
HOCTb OecmepeGofiHo# paGoThl 3a BpeMs [ 3JeMeHTa LENH a
paeia 0,5, a sagemesroB b, ¢, d — coorserctBenno 0,7, 0,8
u 0,9. Hafiznre BeposTHOCTS GecnepeGoiiHO# paGoTel 3TOH LeNH 3a
YKa3aHHbIH NPOMEXYTOK BpEMEHH.
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61. 13 xosonel, copepxkaiiell 52 KapThl, Hayraj HU3BJIEKaeTcs OfHa
kapra. Cobeitie A 03HayaeT, 4TO M3BJIEYEeHHAs KapTa SABISETCA Ty-
30M, coObiTHe B — uTo BHIHYTa KapTa TpedoBoit mactu. Haiiau-
te BepositHocTH p (4), p (B), p (AB). He3aBucumel iu cobeitus A u
B? Pemute 3Ty e 3ajauy NP YCJIOBHM, YTO B KOJOAY JAo0aBjieHa
KapTa «IXKOKep», He HMeIoLasi MacTH U He SBJSAIONIAsics TY30M.

62. ITycrb cobuiTust A u B He3aBHCHMBI. JI0KaxKuTe, UTO CIELYIOIIHE
napel COOBITHI TOXKe He3aBHUCHMBI:

a) AuB;6) AuB;B) Au B.

63. ITycte S — MHOMXKeCTBO BceX HCXOJOB IPH TPexKpaTHOM Gpoca-
Huu MoHeThl. OG03HayuM uepe3 A cOGHITHE «B NEPBbIH pa3 Buinasa repoy,
uepe3 B colbiTHe «BhIIIAl0 He MeHee AByX rep6os». Hafinute Beposr-
Hoctu cobwurtuit p (A), p (B) u p (AB), ecan Bce ucxomas GpocaHuil
paBHOBepoATHHE. HesaBHCHMEBI JiM 3TH COOBITHS?

64. Ilycte p M g — BEpOATHOCTH Ha anreGpe coObITHH. SIBAAIOTCS
JI1 BePOSITHOCTSIMH Ha 3TOH ke anrebpe:

Hf) p+q, 6) p% B) Ap+pg, rtme 0KAKL O,
n=

§ 5. MPABHJIA CYMMbI U NNPOU3BEJEHUS

[IpaBuao cywmuMme. Ecau obsexm A moxcem 6Goune evibpar
m cnocobamu, a 00sexkm B — dpyeumu n cnocobamu, npuuem ot60peL
o6wexmos A u B Hecosmecmmet, mo evi6op «aubo A au6o By moxcem Gouno
ocyujecmenen m + n cnocobamu.

[IpaBusno npousBeneHusa Ecwu obeexm A mooem
GbLmb 6bI6paH m cnocobamu U nocae Kaxcdozo u3 amux 6vl60poe 06vexm
B moocem Goime 6uibparn n cnocobamu, mo 6ui6op yYnopsaooHeHHol napbt
(A, B) moocem Goims ocyujecmeen mn cnoco6amu,

Nureparypa:[l], §5 c 25—29.

Mpumep 10. Ha kHmxkHOHA mosike croar 20 KHUT MmO ajire6pe,
12 — o Teopuu BeposiTHOCTEH, 7 — MO MaTeMaTHYECKOMY aHalIu3y H
25 — mo sautepatrype. CKOJBKHMU Cnoco6aMH MOXKHO BEIGDAaThb KHUTY
no MaTeMaTuke?

Pemenne. Hailigem yncmo cnocoGoB, KOTOPHIMH MOXKHO BBI-
6paTh KHHTY IO ajrefpe, HJIH IO TEODHU BEPOSITHOCTEH, WJIH IO MaTe-
MaTHyeckoMy aHanu3y. KHury mno anre6pe MoxHO BeiOpaTh 20 crioco-
Oamu, N0 TeopuM BeposiTHOCTel — 12 crmoco6amMu M 1Mo MaremaTHye-
CKOMY aHa/lM3y — 7 crnoco6amu. Otu BbIGOPH HecoBMecTHel. [Tostomy
[0 NPaBHJIy CYMMBl HaxoIuM, 4TO BhIOPaThb KHHTY IO MaTeMaTHKe
moxkHO N = 20 + 12 4 7 = 39 cnoco6amu.

[Tpumep 1. Ckonbko TpeX3HAUHRIX YHCEN MOXKHO COCTaBHTD
u3 uudp 1, 3, 5, ecan nudpsl B yucae He MOBTOPAIOTCA?
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Pemewnue. Ha Mecre coren mocTaBuMm J00YyI0 U3 Tpex mudp.
TTocsie Ka}aoro Takoro BeiGOpa Ha MecTe AECATKOB MOXHO INOCTaBHThb
Ji00yI0 U3 ABYX OCTaBLIMXCA LUOP, TaK Kak UHGDPHL B YHCIE He IIo-
Bropsiforcsi. HakoHel, Ha MecTe eJMHHUIL MOXKHO NOCT@BUTh OCTaBLIyiOCS
ofny nudpy. [ToBTOpHEIM NpUMEHeHHEM NpaBHJa NPOU3BEJEHHUS Hail-
IeM YHCIO TpPeX3HauHbIX yuced, paBHoe N =3 -2 -1 = 6.

I'paduueckofi wujaiocTpaiuedl npaBuja IPOH3BEAECHHS SABJsSETCS
crielMajbHbIE rpad, HasbiBaeMblli «gepeBom». M3 mcxopHoit Touku pe-
peBa TPOBOAMTCS 7, BETBei, COOTBETCTBYIOLIMX BLIGOPY oObekTa A4,
a W3 KaxJOoro KOHUA IOJy4eHHOH BETBM JAepeBa IPOBOJHUTCA N, BeT-
Befl, COOTBETCTBYIOUIMX BEIOOPY oObekTa B, U T. 4. Tak i mpumepa
11 umeeM caepyomiee «1epeBo»:

Cothn Hecatku Enunnuel TpexsHauHwle
yycaa

1/3— 5 135
/ Nsg—— 3 153
Hauasno 3<1 5 315
\ 5—— 1 351
5/1——— 3 513

Ng— 1 531

ITpumep 12. CkonbKO pasiHYHBIX «CJIOBY, COCTOALIUX He Me-
Hee YeM M3 YeThIpeX pasHhiX OYKB, MOXXHO oOpa3oBaTh H3 OyKB CJIOBa
YUEHUK?

Pemenue. CIOBO y4eHuK COCTOUT M3 IIECTH Pa3JHYHLIX GYKB.
ITo mpaBuny npousBefeHHS MOXKHO cOCTaBHTb Ny =6-5-4 -3 =
= 360 uyeThlpexOykBeHHbIX ClOB, N, =6-5-4-3 - 2= 720 nsa-
THOYKBeHHBIX H Ng;=6-5:-4:3 2.1 =720 mecTuSyKBeHHbIX
cnoB. ITo mpaBuny cymmbl Bcero MoxkHO coctaButh N = 360 - 720 4
-+ 720 = 1800 cnoB, cocToAlMX He MeHee ueM M3 UYeThipex GYKB.

3apauu

65. B marasune uMeercss 6 COPTOB ILOKOJAAHEIX KOHQeT U 4 copta
kapamenu. CKOJIBKO Pa3JHYHBIX MOKYNOK KOH(ET 0XHOTO COPTa MOXKHO
cnenatb B 3TOM MarasuHe? CKOJIBKO MOMKHO CeNaTh PasiuYHLIX IO-
KYIIOK, COJEpXalliX OIHH COPT IUOKONaAHLIX KOH(QET M OINMH COpPT
Kapameju?

66. Mmeerca 5 OusIeTOB NeHeKHO-BelleBOH JoTepeH, 6 OuiIeToB
croptiioro u 10 GuaeroB aBTomoTOsOTepe. CKOJBKUMH CHOCOOaMH
MOXKHO BBIOpPATh OAMH OMJIET CNOPTIOTO MJH aBTOMOTOJOTEpeu?

67. B otpane 5 pasBenuukoB, 4 cBsa3ucra u 2 cagurapa. CKOJbKH-
MH clloco6aMH MOMKHO BbIGpaThb ORHOTO COJfaTa TaK, YTOObl OH O6blI
pa3BefUHKOM HJH caHuTapoM? CKOJbKHMH CNOCOGaMM MOXKHO COCTa-
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BUTb Pa3BeArPYINNy U3 TPEX YeJoBeK, uToObl B Hee BOLUIM Pa3Beuuk,
CBSA3UCT M CaHUTap?

68. CkoJIbKO DasJHYHLIX MOJHBIX 00eOB MOXKHO COCTaBHThb, €C/IH
B MEHIO HMeeTcsl 3 NepBhIX, 4 BTOPHIX U 2 TpeTbux Gaiona?

69. CKOJbKO MOXKHO TNOJIYYHTb Da3JTHYHLIX YETHIPEX3HAUHBIX YH-
ceJl, BCTaBJAf MPONYILEHHbe HUDPH B YHCAO #2x5? B yuca0 3#7%?

70. Y onHoro yesnoBeKa uMeercsl 7 KHHUT II0 MaTeMaTHKe, a y ApY-
roro — 9. CKONbKUMH CNOcO6aMH OHH MOTYT OCYIIECTBUTb OGMEH
KHUTH Ha KHUTY?

71. CKOJIbKO Pa3/IM4YHBIX TPEXOYKBEHHBIX «CIOB» MOXKHO COCTaBUTh
u3 OYKB clIOBa pom6?

72. CKOJIBKO CYIIECTBYET Pa3JHYHbIX MOJOKEHUH, B KOTOPBIX MOTYT
OKa3blBaThCSl YeThipe MepekaioyaTessl, eClMd KaxIblli U3 HHX MOXKEeT
OBITh BKJIIOUEH /M BhIK/IIOUeH? [TocTpoiiTe «epeBo» A5t BCEX BO3MOXK-
HBIX TOJIOXKEHUH mnepekaoudrened.

73. CxoJIbKO pa3/IMYHbIX TPEX3HAUHLIX unces, MeHblIHX 400, MOXHO
cocTaBuTh U3 uudp 1, 3, 5, 7, 9 npu yciaoBuu, yto HuppPLL B YUCIe He
JOJIKHBI NOBTOPAThCA? Peruyre Ty xKe 3ajiauy NPH YCJIOBUH JOITYCTHMOC-
TH MOBTOPeHHS Hudp.

74. B OyKHHHUCTHYECKOM MarasyHe MpojaioTcs 6 3K3eMIaspoB
pomaHa U. C. TypreneBa «Pyaun», 3 sk3eMnispa poMana «IBopsiHCKoe
rHesno» u 4 sx3eMmmiaspa pomaHa «Orusl u netu». Kpome Toro, nmeercs
5 ToMoB, cocToAumMX M3 poMaHOB «Pynmuu» M «/[BOpsiHCKOe THE3JO»,
u 7 TOMOB, COCTOSIIMX M3 pOMaHOB «JlBopsiHCKoe rHe3jno» u «OTLH H
neth». CKOJbKHUMH CIIoco0aMM MOXKHO ClieNlaTh IOKYHKY, COAEpPKAILyIo
IO OJHOMY 3K3eMILIAPY KaXKJOro H3 3TUX POMAHOB?

75. B MarasuHe umeercsi 5 copToB Kon(er. CKOMBKO pa3iuuHbIX
MOKYIIOK, COfepxKauiux He 0oJjiee TpPeX COpPTOB KOHGET, MOXKHO CAeJaTh
B 5TOM MarasuHe (NOKYIIKHM CUMTAIOTCS OAMHAKOBHIMH, €CJIH OHH CO-
CTOST U3 OLMHAKOBEIX COPTOB KOH(eT)?

76. CKOIbKO MOXKHO COCTaBUTb ABY3HAUHBIX HJIM TPEX3HAYHBIX YHCEJ
U3 HEUeTHLIX UUbP NpH YCJOBHH, YTO HY OfHA Hudpa HE NOBTOpsAETCA?

77. Y aHrIMYaH NPHHSATO JaBaTh JEeTAM HECKOJbKO uMeH. CKoJlb-
KUMHU croco6aMH MOXKHO Ha3BaTh peGeHKa, eciu ofiiee YHCJIO HMEH
pasHo 300, a peGeHky jaioT He 6ojiee TpeX PasHBIX MMEH?

§ 6. ®OPMYJIA BKJIIOYEHUA U UCKJIIOUEHUH

Ecnn mHoxectBa A u B colepxaT COOTBETCTBEHHO m u [ 3Je-
MEHTOB, a HX nepeceyeHne A () B COEPKHUT p 3/1€MEHTOB, TO 00b-
ennnenne A () B muoxectB A u B umeer m -+ [ — p 371eMeHTOB.
D10 yTBEpXKIEHHE MOKHO 3alHCaTh TaK:

n(AUB=nA)+nB)—n(A N B).

s mo6bix noamHOKecTB Ay, A,, ..., A,, B3STHIX H3 MHOXECTBA
X, crpaBejiuBo oflee MPaBHIO
nA; U AU ... Ud)=n(l)+n A+ ...+ n(4)—
—n (A4, N A)—n (A N Ay — ... —n (AN A4y +
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n (AN A, N Ay +n(A1NA4NA4) + oo + (—=1F1n (AN
042N ... N4y ©)
Sra ¢dopmyna, obobmanomas NPaBUIO CYMMbl, Ha3biBaeTCsa (opmyaol
BKAOHEHULL U UCKAOHEHULL.

W3 ¢dopmyanl (5) BeiT€KaeT, YTO YHCJIO 3/7eMEHTOB, He NpuHajJe-
;Kanmx HH OJHOMY U3 MHOXKecTB A,, A,, ..., A, BEpaxaercs ¢opmyJoi

=nX)—nl)—...—nly) +nA N A4)+ ..+
+n(Ak_1ﬂ A) —n(A; N Ay N 4s) — ... +
+ (—Dtnfd; N 430 ... N A4 ... 6)

JJurepartypa: [2], §2 c. 2022

IIpumep 13. Ilo uroram 3sK3aMeHalUOHHOH ceccuH H3 35
CTYEHTOB OTJIMYHYIO OTMETKY IO MaTeMaTHYecKo# Jioruke umenu 14
CTyZeHTOB, no ¢usnke — 15, mo nexarorure — 18, no Joruke u du-
3MKe — 7, IO JIOTHKE ¥ Nefaroruke — 9, no ¢pusuke U neparoruke — 6,
no BceM TpeM mnpenMeraM — 4. CKOJIBKO CTYAEHTOB NOJNYYH/IH XOTS
6bl IO OLHOH OTJHYHOH OTMETKe?

Pemenue. O6o3HaunM uyepes A MHOXKECTBO CTYyIEHTOB, IIO-
JYYUBLIMX OTJIHYHYIO OTMETKY 10 MaTeMaTHYeCKOH JIOTHKe, yepe3 B—
no ¢usuke u uepes C — mo meparoruke. Torpa

n(AUBUC) =nA)+nB)+n(C)—n(ANB)—n(ANC)—
—n(BNC)+n(ANBNC)=14+15+18—7—9—6+4 =29

3apaun

78. Crapocra Kypca NpeAcTaBU/ CAeAYIOMmHH oTUeT 0 HU3KYJABTYp-
Ho#l palote: «Bcero Ha Kypce 45 cryneHtoB. M3 HUX B QyT60/BHOM
CEKIMH cocToAT 25 yenoBek, B 6ackeT60abHON — 30 U B IIaXMaTHOH —
28; 16 uesoBeK OJHOBPEMEHHO 3aHHMAIOTCH U B (yT60MBLHOH u B Gac-
KeT6oJbHOH cekuusix, 18 — B ¢yTOoJbHON M IMIaXMaTHOH CEKIMAX,
17 — B GackerGonbHOH M maxMaTHOH. A 15 CTyneHTOB 3aHHMAalOTCS
BO BCeX TpeX cekuuax». OGbsICHHUTe, MoueMy oTdyeT Obl1 3a0pakoBaH.

79. B Teyenue 30 nHeil ceHTA6ps Gbuio 12 noxnnnshix nHeH, 8 Be-
TpPeHbX, 4 XOJNORHHX, D HNOXKIIUBHIX U BeTPEHBIX, 3 AOXKIJIUBHIX U
XOJOAHBIX, 2 BETPEHbIX H XOJOAHHIX, a OAHH JieHb Obll U JOXKIJH-
BEIM, U BETPEHbIM, M XOJOLHEIM. B TeueHHE CKOJIBKUX JHeH B ceHTAOpe
cTofljia xXopoluas moroja?

80. B onHOM H3 OTHEJ0OB HayYyHO-UCCAENOBATENbCKOTO HHCTHUTYTa
paboTaloT HECKOJBKO Ye/NOBeK, KaxkKAblH M3 KOTOPBIX 3HAeT XOTH Obl
OIVH HHOCTPaHHEIA f3bIK, IpHYeM 6 4esoBeK 3HAIOT aHTVIMACKHH, 6 —
HeMelKHn#, 7 — QpaHIy3ckuil, 4 3HAOT aHMIMHCKHA U HeMeuKuf,
3 — HeMenku# W Qpaunuysckui, 2 — ¢dpaHuy3ckull U aHrIuicKuil, a
OIMH M3 HUX 3HaeT Bce TPH si3bika. CKOJIBKO YyesoBeK paboTaeT B OT-
nene? CKONMBKO YE€JIOBEK 3HAeT TOJNBKO ONHWH HHOCTPAHHBIA S3BLIK?
Hafite wimocTpauuio penieHuss Ha pauarpamme ODiepa—BeHHa.
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81. [JoxaxkuTe, 4TO eC/IH

n(4;) =n (4, w=n(l,) = Ny,
n(AlﬂA )—n(AlﬂAs) = e = n(Am-lnAm) —Nz

n(A1nA2nmﬂAm)— o .

fl

TO

m

N (A4, U450 ... UA,) =k§ (—1)1 CEN,,

82. CkoJbko HaTypanbHeIX yucea oT 1 go 1000 He gpensTca HH Ha
2, Hu Ha 3, HH Ha 5P

83. Ckosibko HarypasbHBIX uucesa oT 1 mo 100 He mensTcs Hu Ha
2, HY Ha 3, HM Ha 5, HU Ha 7?

84. UsBectHo, urto B rpynne 36 crynentoB. M3 Hux 10 yesnoBek
BBIMUCHIBAIOT OfHY 3 raseT: «[IpaBpa», «13Bectus», «CoBeTcKuil copT»,
«CoBerckas Poccusi»; 8 uejioBeKk — 1o [iBe U3 5THX raseT; 7 4eJOBeK—
mno TpH, a 4 yejoBeka — Bce 3TH raseThl. OcTajbHbE CTYAEHTH BEINH-
criBator rasery «Komcomosmbckas mpaBia». CKOMBKO UYEJOBEK BBIMU-
CHIBAlOT 3Ty Trasery?

§ 7. PABMELLEHUS € MMOBTOPEHUSIMU M BE3 NMOBTOPEHU.
NMEPECTAHOBKH W COYETAHUS BE3 MOBTOPEHMMA

Pazmewenusam ¢ nOBMOPEHUAMY U3 N 3NEMEHMO8 NO I Ha3bIBAIOT
KOPTeXH JIJIMHBEI r, COCTaBJEHHLIE M3 3JEeMEHTOB MHOxecTBa X, C€O-
JIepIKaIlero n 3j1eMeHTOB (MJH, KaK KPaTKO TOBOPAT, #-MHOXKECTBa).
Upcno Takux pasMelleHHil Bhipaxkaerca dopmyJoi

ar
A, =, 0]
Takne pasMelleHHS Ha3bLIBAIOT TAKXKE YHOPAOOUEHHBIMU BbI60 PKAMU
T 3NeMEHMO8 U3 OGHHBIX N C 6038 PAUICHUCM.
YrnopsijoueHHble MHOXKECTBa IJHHBEI 7, COCTaBJEHHBIE H3 3JeMeH-

TOB f-MHOXKECTBA, HasbIBalOT pasmeujenusmu 6e3 nosmoperuil us n
anemermos no r. VIx umcno Beipaxaercs dopmysoH

A,=n@mn—1) ... (a —r+1). 8)
Takue pasMeleHHsi Ha3bIBAOT TAKXKE YnopsaO0oHeHHbiMU 6blOOpKamu r
NeMEHMO8 U3 OaHHbIX N 6e3 8038paUieHUs.
Ecnu r = n, To roBOpAT 0 nepecmaroskax 6e3 nosmoperuti Oautbl
n (unu w3 n snementoB). Mx umcio Bripaxaerca dopmysoi
P,=nn—1)(n—2)..3-2-1=n! 9

7-TIOMHOKECTBA f1-MHOKECTBA X HAa3BLIBAIOT COMEMAHUAMU U3 N INEMEH-
mos no r 6es nosmoperuti. VIx umciao Bhipaxkaercs GopmyJioi

C,rt= nn—1) .(n—r+41) =i€_’ (10)
7l P,
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unmn

ch =" _ (10")

T (n—r)!'
Jutepartypa: [1], § 6—7, c. 20—37.

Y xka3aHnus. Peiuenne 3agau Ha BbUNCACHHE YHCIA DasMe-
MEeHU# (C MOBTOPEHHUsMH UM Ge3 MOBTOPeHHH), MepecTaHOBOK M CO-
uetTaHu#l 0e3 MOBTOPEHMH PEKOMEHAYETCA MPOBOAHTHL IO Clenylomied
cxeme:

1. TlogcuntaiiTe YHCIO 3/1€MEHTOB £ OCHOBHOTO MHOMKECTBa.

2. TloacuuTaliTe YUCIO 3/71€MEHTOB r, BXOASAIIMX B BHIOOPKY (T. €.
IJMHY KOpTexa WM MOIIHOCTb MOAMHOMKECTBA).

3. BhisicHUTe, YHOPSJOYEHBI JH BHIOOPKH.

4. Tlpu nopcyeTe uuc/Ia KOpTeXeH B cilydae pasMeLIeHHH C MOBTO-
peHUsAMH NoJb3yHTech dopmyaoit (7).

5. Tlpu mnoxcuere uyucia KopTexkel B ciydae pa3MelleHHil Ges
MOBTOPEHUH MoJb3yfitech opmynoit (8), B 4acTHOCTH NpH A = r —
cdopmyatoit (9).

[Tpumep 14. UerBepo CTYHREHTOB cRalOT 3k3aMeH. CKOJIbKHMU
cnoco6aMy MOryT OBITb TNOCTaBN€HBEI UM OIEHKH, €ClIM H3BeCTHO,
uTO HUKOMY M3 HuX He OyZeT NocTaBjleHa HEYIOBJIEeTBOPUTENbHAS
OlLleHKa?

Pemenue. Kaxabii U3 CTyIeHTOB MOXKET IOJNYYHTh JOOYIO
U3 OLEHOK: «OTJHYHO®», «XODOILIO», <«yJNOBJETBOPHTEJNbHO». 3HAUWT,
paccMaTpUBaeMOe MHOXKECTBO X COCTOHMT M3 TPeX Pas/IMYHEIX 3J1eMeH-
toB. [Ipu 3TOM MOPSANOK PacCTAHOBKHM OTMETOK CYIIECTBEH, OTMETKH
MOTYT MOBTOPSITbCS, a OOIlee YHCJAO INOCTABJEHHBIX OTMETOK PaBHO
yeThipeM (HanmpuMep, «OTJIHYHO», «XOPOLIO», OTIMYHO», «YHOBJIETBO-
putenbHo».) CrnenoBaTeNbHO, HEOGXOIMMO COCTAaBHUTb DPa3MeIlEeHHS C
MOBTOPEHUSMH M3 TPEX 3JEMEHTOB IO YeThlpe. A 3TO 4HCJIO paBHO
"~
As = 3¢ = 8l.

IIpumep 15. B xomurer xomcomona usbpanu 9 uenosek. U3
HHUX Hajfo BhIOpaTh cekperaps M ero 3amecTuTessi. CKOJbKHMH CIOCO-
6aMH 3TO MOXKHO CHesaTb?

Pemenune. I3 MHOXeCTBa, coiepxamero 9 pasinyHbIX 3Je-
MEHTOB, BuOHparoTcs 2 sneMeHTa. [lopsjok cymecTBeH (Hampumep,
BHIGOPHI @; — CeKpeTapb, 4, — 3aMECTUTENb U dy — CeKPEeTaphb, @; —
3aMeCTHTENb, COCTOSIIIHE U3 ONHMX U TEX K€ 3JE€MEHTOB, Pa3/HUHBL).
DneMeHTHl He MOTYT moBTOpsiThes. CremoBaTenbHO, HEOGXOAMMO HaM-
TH YHCJIO pa3MellileHHuii 6e3 NMOBTOPEHMH M3 JEeBSTH 3JMEMEHTOB IO 1Ba

3/eMeHTa B KaxIOM, T. €. A3, 3HauHT, CeKpeTaps M ero 3aMecTHTelst
MOXHO BhGpaTh A3 = 9 - 8 = 72 crmocoGamu.

I[Ipumep 16. CKoIbKO XOPJA MOXKHO NpPOBeCTH uyepe3 6 Touek,
JIeXKAMUX Ha OJHOH OKDYXKHOCTH?

Pemenue M3 MHOXecTBa, coiepxkamero 6 pasiHuHBIX 3Je-
MEHTOB, BBIOHPAIOTCS 2 2/1eMEHTa, TaK KakK XOP/a OHO3HAYHO omnpefe-
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AsieTcsl ABYMsi TOYKaMH, JIeXKallUMH Ha OKpYxKHOCTH. ITopsgox aie-
MeHTOB poau He urpaer. Hampumep, [ABl u [BA]l — onna u ta xe
xopaa. CienoBaTesbHO, HEOOXOAMMO HalTH YHCIO COUETAHMH H3 LIECTH
3]IeMEHTOB 110 ABa, T. €. Ca. 3HAUUT, MOXXHO npoBectH Cj = 2i =15
Pa3MHYHBEIX XOPA.

IIpumep 17. [dauw HarypajbHbe uncaa ot 1 1o 30. CkoabKuUMH
crnocoGaMy MOKHO BHIOpaTb TPH YMC/Ia TaK, 4ToObl HX cymMMa Oblia
YeTHOH?

Pemenne. Cymma Tpex uucesn GyAeT YETHOH, eC/IM BCe cJjarae-
Mble YEeTHbIE MM OFHO C/JaraéMoe YeTHOe M JiBa CJlaraeMblX HeYeTHEHIE.

CrnepoBarenpHo, u3 15 ueTHBIX uMcea 3 4MCIAa MOXKHO BBHIOpaTh C3
Pa3HYHBIMHA CrI0oCO0aMHU, TaK KaK NMOPSIAOK C/laraeMblx He YUUTHIBAaeTC .
Kpome Toro, u3 15 HeueTHHIX uucen 2 UHCAA MOXKHO BHIGpaTh Cis
pasnMuHBIMH crocoGaMM M MOCJe KaXKAoro TaKoro Buifopa MO Of-

HOMY UETHOMY uHcay M3 15 mMoxkHO BeIGpath Cis cnocobamu. ITo mpa-
BHJY TPOM3BENEHHS YMCJIO BBIOOPOK, COAEpXKaIMX 1BAa HEYETHBIX H

OJHO YeTHOE YKciI0, paBHO CisCis. [IpUMEHNS MPAaBHIO CYyMMbl, HalileM

ofliee 4ucI0 BEIGOPOK, YAOBJETBOPSIIOIMX YC/IOBHIO Cis + ClsCls =
= 2030.

3anauu

85. Ha :enesHofopoxHON CTaHHIMM HWMEIOTCS M CBEeTOGOPOB.
CKoIbKO MOKeT OBbITh HaHO Pa3JHYHBIX KOMOMHAIMI HX CHTHAJOB, €ClH
KaX7blH CBeTOGOpP HMMEeT TPH COCTOSIHUS: «KDAaCHBIH», ©KEJTHIH» U
«3eJIeHBIHY?

86. B HexkoTOpOM rocyaapctse He 6blIO IBYX KHTeNeH ¢ ONMHAaKO-
BbIM HaGopoM uucsia 3y6oB. Kakas MoxeT ObiTb HauGoJibluas YHCIEH-
HOCTb HaceJleHHs! TOCyHapcTBa, €CJM MOJHOe YHCI0 3y6OB y uesoBeKa
paBHO 32?

87. CKOJIbKO YeThIpEX3HAYHEIX YMCel MOXKHO ofpasoBaTb M3 He-
UeTHBIX LU}P, €CNH Kaxk[asg M3 3THX IHUGD MOXKeT MNOBTOPATbCA?

88. CKONMBLKUMH CIOCOGAaMH MOXKHO pachmpefienutbh 12 pasiuyHbIX
y4eGHUKOB MEXAYy 4YeThIpbMs CTyIeHTaMu?

89. CrosbKuMH crnocof6aMHM MOXKHO pas/OXHTb B IBAa KapMaHa
9 MOHeT pa3HOro JOCTOHHCTBA?

90. CKOIbKO TPEX3HAYHHIX YHCEJN MOMKHO COCTaBUTb W3 mudp 1, 2,
3, 4, 5, 6, 7, ectn uudpsl B yucaax He INOBTOPAIOTCS?

91. CKOMbKO «CJIOB», KasJoe M3 KOTOPBIX COCTOMT M3 CEeMH pas-
JIMYHBIX OYKB, MOXKHO COCTaBHTb M3 GYKB CJIOBa 6bl00pKa?

92. Cko/IbKO CJIOBapeii Haj0 H3laTh, YTOOL MOXKHO OBLIO Hemo-
CPENCTBEHHO BBHINOMHSATH NEPEBOABL C. I0GOr0 U3 NATH A3HIKOB: pycC-
CKOTO, aHIVIMACKOro, ¢paHIy3CKOro, HEMEIKOro, HTa/lbfHCKOIO Ha
JH0008 APYrof U3 3THUX NSTH S3LIKOB?

93. Cxonbkumu cnoco6amu 10 yesJoBeK MOTYT BCTaTh B OYepenb
ApyT 3a ApYyrom?
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94. B kuacce 30 yuenukoB. EkeqHeBHO 1151 IexKypPCTBa BHIIEIAIOT-
cs IBa y4YeHHKAa. MOXKHO /M COCTaBUTb paClHCaHHE AEXKYPCTB Tak,
yTOGBl HHKaKMe JBa YUeHHKa He JIeXYDPHJIH BMecTe IBaXK[bl B T€UEHHE
yyeGHOTO rona?

95. CKOJIbKHMH CNOCOGaMHM MOXKHO IepecTaraaTh GYKBEI CJIOBa

noeapughm Tak, 4ToObI BTOPOE, UETBEPTOE U IMECTOe MeCcTa GRUTH 3aHATH
corJlacHBIMH GyKBaMH?

96. Vimeercst 4 wamku, 5 Gatofell ¥ 6 YafiHHIX JoXKeK (BCE YallKH,
Omofa U JIOXKH pasnnunbie). CKOJBKHMH CHOCO0aMH MOMKET OHITh
HaKPHIT CTOJ /ISl YaellUTHS Ha TPeX YesOBeK, €CIH KaXKAbIH NOJydHUT
OfHy uYawKy, ORZHO OJIOoAlle, OXHY JIOKKY?

97. CKOJIBKO YeThblpeX3HaUHbIX HEUETHBIX YUHCeNd MOXKHO COCTaBHTh
u3 uudp uucna 3694, ecam Kaxaylo UHGPY MOXKHO HCIOJIb30BaTh He
Gosiee ofHOrO pasa?

98. CKOJILKO MOJYYHUTCH Pa3UYHBIX HapaniiejorpaMMoB NpH Iie-
pecedeHHH # HapaieNbHBIX NPAMBIX M APYTHMH mapajjebHbIMU
1P AMBIMH?

99. ¥V ozxHOro yesnoBeka umeeTcs 7 KHHUT, a y Apyroro — 9. CkoJib-

KHMH croco6aMH OHH MOTYT OOMEHSITb APYT ¥ Apyra IBe KHHUIH Ha
IB€ KHHTH?

100. B cocraB cGopHOH BK/IOYeHH 2 BpaTaps, D 3alIUTHHKOB,
6 mosy3amMTHHKOB K 6 Hamagaomux. CKOJIbKUMH CIOCO0aMH TPeHep
MOXKET BLICTaBHTb Ha IoOJe KOMaHJy, B KOTOPYIO BXOIWT BpaTapb, 3
3alIMTHUKA, 4 TNONY3amUTHUKA M 3 Hamnagamomux?

101. Y3 nonnoro nHaGopa maxmar BBIHYJAH 4 GUTYpBl HJIH NEIIKH.
Bo CKOMBKUX CAyd4asix CPefHM HHX OKa)KeTcs: a) ABa KoHs, G6) He me-
Hee JIBYX KOHeH?

102. CxobKHMH cHocOo0aMH MOXKHO BBIGpaTh M3 CJIOBa Jlo2apugm
JiBE COTJIaCHBIX M OJHY IJIacHyi0 GyKBY?

103. Ha npsmoii B3aTHL m TOYEK, a Ha NapajienbHON ell npsaMoll —
n touek. CKOJIBKO CyLIECTBYeT TPEYrOJbHUKOB, BEPLUIMHAMH KOTO-
PHIX ABJASIOTCA 3TH TOYKH?

104. CkoJBKUMH cHOCOGaMH MOXKHO pacClpefiesuTh NOPOBHY 12
Pa3/MHYHLIX YUYeGHMKOB MeXNY YeTHIPbMS CTYIEHTaMU?

105. CxoJbKMMH CHOCOGaMH MOXKHO paccraBHTh 12 Gesibix u 12
YepHHIX IIAlleK Ha YepHBIX MHOJAX WIaXMaTHOH XOCKU?

106. [TokasaTb, YTO YHCJIO IEPECTAHOBOK Ipy 1 > 1 Bcerna sipisier-
Csl YETHBIM.

107. TlsTek meBylIeK M TPOe OHOWEH UTPaOT B ropoaku. CKOMbKUMHU
crmoco6aMu OHH MOTYT Pas36GUTbCH Ha JBe KOMaHIw IO 4 dYesjoBeka,
ecnu B KaxKIOH KOMaHJe AO/KHO ObiThb XOTA OBl NO OLHOMY IOHOLIE?

108. 3a KpYyrJbM CTOJIOM CHAHT 1 '-IeJ'IOBeK. Joxaxwure, 4T0 yuc-

JIO KPYTOBBIX II€PeCTaHOBOK DaBHO —i (n— 1

109. CKOJIBKO OKepeJquil U3 CceMH 6yan0K KaXJ0€ MOXHO COCTa-
BUTb M3 ceMH GYyCHHOK pasHBIX pa3MepoB?
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§ 8. NEPECTAHOBKHM U COYETAHHUS C NMOBTOPEHUSAMHU

Ilycre faH KOpTeX AJIMHBL 7, COCTaBJEHHBIH M3 3/71€MEHTOB MHOXKe-
crBa X = {x,, X, ..., X,}. HasoBem cocTaBoM 35TOro KOpTeKa HOBBIH
KopTtex (ny, Ry, ..., 1,), OOPa30BaHHBIA M3 HEOTPUIATENbHbIX LEJBIX
uuces, THE X, BXOAMT B 3TOT KOPTE€X N, pas, ..., X, — N, pas.

Koprexu 3aganHoro cocraBa (f,, fg, ..., ;) HasblBaIOT nepecma-
HOBKAMU C NOBMOPEHUAMU U3 Ny INEMEHITOB Xy, Mg INEMEHIMO8 Xg 4 .uvy Ny
snemenmos x,. VIX uumcao Beipaxkaercs GopMyson

n!

P” (s My s n,) = nlny! ...l ’ (l 1)
rae 1y + fg 4+ ... + 1, = n.

Pa3o6beM MHOXKECTBO BCeX KOPTEXKEH JJIMHBI 1, COCTABJEHHBIX H3.
snemeHTOB MHOXecTBa X = {¥;, X5, ..., X, } Ha KJ1acChl 5KBHUBaJeHTHO-
CTH, OTHeCSl K OJHOMY KJacCy KOPTeXH OAMHAaKOBOTO COCTaBa. OTH
KJAacchl 3KBUBAJICHTHOCTH HAa3bIBAIOT COUEMAHUAMU C NOBMOPEHUAMU

us n anemenmog no r. VIx uncio Beipaxkaercss QopmyJsof

~ 1 (adr—1)
Ch= C;H—r—l = Crl:+r—l = m . (12)

JMureparypa:[l], § 6, c. 31-32, § 7, c. 37—38.

Y xasanusa. [lpy pemeHun 3agau Ha NepecTaHOBKH M code-
TaHHs C NOBTOPEHUSMH PEKOMEHJyeTcs:

1) BBISICHHUTB, MIET JIU B 3afaye peYb O MOJCUETE YHUCTa KOpTexel
JaHHOTO COCTaBa UJM O MOJCYETE WHC/Ia BO3MOMKHBIX COCTABOB KOp-
Texel;

2) B nepBoM ciyyae HaHTH COCTaB KOPTEXa M BOCIOJb30BaThCS
dopmymost (11);

3) BO BTOPOM CJ1y4ae HaHTH YHMCJIO # 3J1EMEHTOB OCHOBHOTO MHOXKECT-
Ba, JJIMHY KOPTeXa r W BOCIOJBb30BaThCcs (opmynoi (12).

ITpumep 18. CxonbkuMH CHOCOGAMH MOXKHO pPaccTaBHUTh Oe-
Jbie Gurypsl (2 nagpu, 2 cioHa, 2 KoHs, gep3b U KOpPOJb) Ha NEPBOM
JIUHUH LIaXMaTHOH JOCKU?

Pemenune PaccMaTpuBaembie KOPTEXH HMEIOT AIHHY 8 U
COCTOSIT M3 3/JeMeHTOB naTH BumoB. CocTaB KopTexeH HMeeT BHJ
2,2,2,1,1). CnenoBarenbHo, 4ucio cnocoGoB, KOTOPLIMH MOXKHO pac-
craBuTh 8 GUIyp Ha mepBOH JIMHMH IIAXMAaTHOM JOCKH, PaBHO

8!
Pg (2,2, 2,1,1)= AAANT 5040.

TMIpumMep 19. B 1nBeToyHOM MarasiHe MPOMAIOTCH LBETH MIECTH
coptoB. CKObKO MOXKHO COCTaBHTb Da3/MYHBIX OGYKETOB U3 AECATH

1BeTOB B KaxknoMm? (ByxkeTbl, OT/IHUaiOMMECs JHIIb PAClONOKEHHEM
IIBETOB, CYHTAIOTC ONMHAKOBHIMH.)
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Pemenue PaccmarpuBaemoe MHOXKECTBO COCTOMT H3 ILIECTH
pasMUYHBIX 3JeMeHTOB, a KopTexu wumeloT aauHy 10. TTockonbky
MOPSANOK PACIOJIOXKEHHsI BETOB B GyKeTe HE HrpaeT POJH, TO YHC/IO
GyKeTOB PaBHO YMCIAY COUETAHHH C MNOBTOPEHHSIMH M3 ILIECTH SJeMeH-

~
0
TOB N0 JEcATH B KaxaoM. CleoBaTelbHO, MOMXKHO COCTaBHTb Cq =
= Ci} = C} = 3003 pasnuyHBIX GYKeTOB.

3apaun

110. Croabko GyKB afipaBUTa MOKHO COCTABUTb U3 MSATH CHUTHAJOB
B Kaxno# OyKBe, ecjd TpPH CHUTHala — HMIYJbChl TOKa, a JBa —
nayssl?

111. CKonbKUMH crioco6aMi MOMKHO PacCTaBUTh Ha KHIKHOH IOJIKe
GUOMMOTEKH D KHUT [0 TEOPUM BEPOSITHOCTEH, 3 KHUTH IO TEOPHUH HTP
M 2 KHUTY 0 MaTeMaTH4YeCKOH JIOTHKe, eC/IM KHHUTH 10 KaXKAOMY Hpen-
MeTY OJHHaKOBBIE?

112. HaifizuTe yucio pasjinUHBIX IEPECTaHOBOK B CJIOBE CrMQmucHiu-
Ka, B cjoBe napaboq.

113. ¥V mamel 2 sa6Gnoka, 3 rpyumu u 4 anenbcuHa. Kaxnaplél geHb
B TeYEHHe JEeBATK [HeH OHa BBIAET ChIHY MO OAHOMY mJOAy. CKoJib-
KUMU Cr1oco6aMH 3TO MOXKET OHITh CAeNIaHO?

114. CKOJIBKO YeThIpeX3HAYHBIX UHCEJ HMEeTCSl B MSTEPHYHOH CHC-
TeMe CUHCAeHus?

115. B no4YToBOM OTAENEHHH NPOJAIOTCH OTKDPBITKHM AECHTH BHJIOB.
CKOJIbKHMH Ccrnoco0aMH MOXKHO KYNHTh 3Aech HaGop H3 BOCBMH OT-
KDBITOK, €C/IH OTKPBITOK KaxJOI'o BHAA HMEETCs He MEHee BOChMH
LITYK?

116. CKOJIbKO MOXKHO IIOCTPOHUTb Pa3/MYHBIX MPSAMOYIOJbHHIX Ma-
panJjenenunenoB, ecau AJUHA KaXJOro ero pedpa MOXKET BHIPaXKaThCsl
JII0OBIM LesibiM guciom ot 1 mo 10?

117. Tpoe toHOWel H JABe [EBYIIKM BHIOMPAOT MecTO paGOTHL.
CKONBKUMH crocofaMH OHH MOTYT 3TO CHelaTh, €ClIM B TOPONE €CTh
TpU 3aBoja, rAe TpeGyioTcs paboune B JurefiHble Lexu (Tyza GepyT
JUWb MYXXYMH), [Be TKaukue $abpuKH (TyAa NPUIVIAIUAIOT KEHHIIMH)
1 aBe $habpukH, Tie TPEOYIOTCH MYKYHHBL U KEHIIHHEI?

118. Iaa npemMuli Ha MaTeMaTHYeCKON OJIMMIIHafe BhHAENEHO 3
3K3eMIlIfpa OAHOH KHHUIH, 2 5K3eMmIsipa Apyro#l u | sx3eMmasp TpeTbei
kHurd. CKOJBKHMH Croco6amMu MOTYT OBIThb BpYYeHBI NPEMHH, €CJIH
B oJumnuage ydactBoBaso 20 4YesnOBeK (KaxXIOMY M3 YYaCTHHKOB
Bpy4YaeTcsi TOJBKO OfHA KHHUTa)?

119. CKOJIbKO YHCeN, MEHBLIIMX YeM MUJJIMOH, MOXKHO HamlHucaTh C
momompio uupp 8 u 9?

120. ABTOoMOGH/ILHEIE HOMEDa COCTOST M3 OJHOH, ABYX MAM TpPeX
O6yxB ¥ ueThipex uucdp. Halinure 4uCIO TaKHX HOMEPOB, €C/H HCIOJb-
sytorcs 24 6ykBbl pycckoro ajidasura u 10 uudp (0, 1, ..., 9).

121. CxonbKuMH cCroco6aMM MOXKHO [€pecTaBHTb OyKBHI CJIOBa
nepeweek Tak, 4ToObl 4 GYKBEI «e» HE CTOSIIM MOLPAA?
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§ 9. IPUMEHEHHE $0PMYJl1 KOMBUHATOPUKH
K BBIYUCJIEHUIO BEPOSITHOCTEH

HcenenoBaHue M pelneHHe 3afay Ha BBIYHCIEHHE BepOSITHOCTEH ¢
nomouipio HopMyJ KOMOGMHAaTOPUKHM NPOBOAMTCA IO CXeMe, NOMeNlIeH-
HOH BO BTOpPOM maparpade. BouucieHHe uyuc/ia BO3MOXKHBIX HCXOLOB
WCIILITAHUS. 7 M 4YHCJa HCXONOB m, GJaronpHUsTCTBYIOUUX paccMma-

TPpHUBaeMoOMYy COﬁbITI/[lO, ocym,ec*rBJmeTca o cxemam, IIOMEUIEHHLBIM B
§ 5—8.

Nureparypa:[ll, § 9, c. 39—42.

[Tpumep 20. I'pynma TypuCTOB u3 MATHAAUATH IOHOWEH H
nAaTH JeBYIIEK BbIOMpaeT Mo KpeOHI0O XO03AHCTBEHHYIO KOMaHIy B
cocTaBe yeThpeXx yesnoBek. KakoBa BepPOSTHOCTh TOTO, YTO B COCTaBe
3TOH KOMaHJbl OKaXKyTCSl IBa IOHOWIM M JBe NEBYLUKH?

Pewmwenue. HcnoTaHne COCTOMT B TOM, YTO M3 JABaALATH ye-
JIOBEK BHIOMPAOT 4 uyenoBeka. TaK Kak BHIOOD OCYILIECTBJSIETCS IO
XKpe6Huio, TO BCe HCXOAbI HCIBITAaHHS PAaBHOBEPOSITHBL M, KpOME TOTO,
OHM HecOBMeCTHH. UHC/IO MCXOJOB MCHHTaHUS n = Cjy, TaK KaK Bhl-
GopKa COCTOMT M3 YEThIPEX 3/ME€MEHTOB M MOPSJAOK HX PaCHONOXKEHHS
B BHIOOpKe He yuMTHIBaeTca. [lycTh coObitie A COCTOMT B TOM, YTO
B cOCTaBe BLIODAHHBIX OKaXXyTCs B2 IOHOLIM H JBe NeByWKH. [IBYX
foHomell u3 15 MOKHO BeIGPaTh Cis crocoGaMM M TOCAe KaXKAOTO
TaKoro BHIGOpa JBYX JEBYIIEK U3 5 MOxHO BEIGpaTh Ci crocoGaMmu.
Ilo mpaBuny npoussefienusi cobmruio A Gnaronpusatcreyer CisCi
UCXOJIOB HcnBbITaHUs. MickoMasi BeposiTHOCTD BhIUMCAseTcd 1m0 GopMyiie
(1) § 2 u paBHa
02502
7% ~0,217.

4
20

pd)=

IMpuwmep 21. Ha xHWKHOA NOJKE HPOU3BOJNBHO PACCTABJEHBI
4 KHUTH TIO TEOPHHM BepOsITHOCTEH M 3 KHUTH IO TEOPHH MHOMECTB.
KakoBa BepOsSITHOCTb TOTO, YTO KHHTH [0 OZHOMY U TOMY K€ IPeAMEeTY
OKaXYTCSl PAIOM?

Pemenune. Hcobitauue COCTOMT B TOM, YTO 7 KHMT CTaBSITCS
Ha nonky. Tak Kak OHH CTaBsiITCS Ha MOJKY INPOM3BOJIBHO, TO BCe
HCXOfbl HCIHITAHHS PABHOBEPOSITHBI, KPOME TOrO, OHH HECOBMECTHBHI.
CeMb KHHT Ha MoOJIKE MOTYT ObITh ymopsigoueHnl 7! crmocoGamu. Cre-
JI0BaTEbHO, YHMCJIO BCE€X HCX0AOB HucmbiTanus n = 7!. CoGuitHio A,
COCTOSIIEMY B TOM, UTO KHMIH IO OZHOMY U TOMY e IIPeAMeTy OKa-
KYTCS1 PSAfoM, GnaronmpusitcTtByeT m = 2 - 4! - 3! uCXONOB HCIIEITa-
Hus. JIeHCTBUTENbHO, KOMIUIEKT KHHUI' II0 TEOPHH BepOsITHOCTEH
MOXeT OhITh yHopsimoueH 4! cmocoGaMH, M MOC/Ae KaXKAOTO TaKOTo
pacnosioxKeHUs KHUTH 110 TEOPHH MHOXECTB MOTYT OHITH ymopsifode-
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e 3! cmoco6aMu. Kpome Toro, camu KOMIUIEKTHI KHUT' MOTYT ObITh
ynopsifo4eHs AByMs ciocob6amu. Takum 06pas3oM, BEpOSITHOCTb COGEITHS
A paBHa

2-413

~ 0,057.
7!

pA)=

3apauu

122. KakoBa BepOSITHOCTb TOTO, YTO IIPU CAYYAHHOM PaCHONOKEHHH
B paj KyOMKOB, Ha KOTOPHIX Hamucauel 6yksw A, I', H, JI, M, O,
P, T, noJyu4uTCcsi CJIOBO af20pumm?

123. KakoBa BepOSITHOCTb TOTO, 4YTO P CAy4YalHHOM pacnoJoxe-
HHM B paj KyGHKOB, Ha KOTODBIX Hamucanel 6ykssl A, A, A, H, H, C,
HOMYyYUTCS CJIOBO AHAHAC?

124. Haiizute BeposSTHOCTb TOTO, YTO HayjAauyy BLHIODAHHOE 1-3HAy-
HOe YMCJIO COCTABJEHO TOJbKO H3 HEUETHHIX LHUp.

125. KakoBa BepOATHOCTb TOro, YTO Hayjauy BhIOpaHHOe HIBYy-
3HAUHOE YMCJIO HE CONEPXKHUT HU OJNHOH JBOHKH?

126. Otpsan yyamuxcsi H3 25 yeJOBEK Y4YacTBYeT B BOEHH3HpO-
BaHHo# urpe. B orpszne 5 cienoneros u 4 cBisucTa. B pasBenky Hamo
HampaBuTb UeThipeX yesnoBeK. KaKoBa BepOSITHOCTb TOTO, YTO B pas-
BeArpynny GYyAyT BKIIOYEHH 2 CBA3HMCTA M 2 C/IENOMbLITA, €CJIH BKJIO-
YyeHMe B pasBeATPYyNNy PaBHOBEPOSTHO NI JIIOGOTO YUEHHKa?

127. Ha xapToukax HanucaHel nejsie yucia or 1 go 15 Bkiio-
yptenbHo. Haynauy m3BjekaioTes ABe KapTouku. KakoBa BepOATHOCTB
TOro, 4TO CyMMa YHceJ, HaMCaHHBIX HA 3THX KapToykaX, pPaBHa Je-
cAaTH?

128. [lns ZexypcTBa Ha Beuepe NMyTeM KepeGbeBKH BHIAEIAIOTCS
5 yesoBek. Beuep nmpoBofUT KOMHCCHS, B cocTaBe KOoTopoi 10 toHome#
u 2 nesymku. Hafiiure BepOATHOCTb TOTO, YTO B YMCJIO AEXYPHHIX
BOHAYyT o6e AEBYLIKH.

129. B xopoGke HaxonaTcs 4 KpacHBIX U 6 3e/eHbIX KapaHpauie.
W3 Hee caiyuaiiHo Bhinanu 3 Kapanpama. KakoBa BeposTHOCTL TOrO,
YTO MBa M3 HUX OKAXYTCHA KpAaCHLIMH?

130. Vmeetcs 6 GuseToB B TeaTp, U3 KOTOpHIX 4 Oujiera Ha Mecra
nepBoro psga. KakoBa BeposiTHOCTb TOro, 4To M3 TpPeX Hayaauy Bhbl-
OpaHHBIX OWJIETOB [Ba OKaXyTCi Ha MecTa NepBOTo pspa’?

131. Buner B maprep crout 50 xom., Ha OenbsTax — 40 Kom. wu
Ha sipyc — 30 kon. Halinute BepoATHOCTb TOrO, YTO B3sAThiE HayAauy
JiBa Gusera cTosiT BMecTe He gopoxe 80 Ko

132. M3 60 BonmpocoB, BKIIOUEHHBIX B 3K3aMe€H, CTYAEHT MNOATro-
toBu/1 50. KakoBa BepOATHOCTb TOTO, YTO M3 NMPEIJIOKEHHEIX eMy Tpex
BOMPOCOB OH 3HaeT jBaP

133. Haonuu psag us ceMH MeCT clydyalHBIM 00pasoM pacCa>kMBaioT-
ca 7 yyenukos. Haiiure BepOATHOCTD TOTO, 4TO 3 ONpefeeHHbX yue-
HUKa OKa)XyTCA pPsJOM.

134. Vs GyxB cioBa cobbimue, COCTaBJIEHHOTO € IIOMOLIBIO pas-
pesHofi a30yku, M3BJIEKAlOTCS HAynauy H CKJAaAbBAalOTCA APYT 3a
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IPYroM B NOpsiAKe MX H3BleyeHHs 3 KapToukH (Oyxsbl). KakoBa Be-
POSITHOCTb MNOJIYYHTb IIPU 3TOM CJOBO Obirn?

135. M3 nsTi BUAOB OTKPBITOK, HMEIOLIUXCS B aBTOMare, Hayhauy
BuiGUpatoTcs 3 OTKpHITKH. KakoBa BeposTHOCTb TOTO, 4TO BCe OTO-
GpaHHbIE OTKDBITKM OYAYT pasHbie?

136. Bo BpeMs CHOPTHBHOH HIPHl IO KOMaHAE BENYIIEro «CTaHo-
Buch!» 10 yueHHKOB B clyyafiHOM nopsiike o6pasoBaji CTPOH B OLHY
mepenry. KakoBa BepOsSITHOCTb TOro, 4to yueHHKM A H B okaxyTcs
OTIe/IEHHBLIMH JPYT OT ApYyra TpeMs y4YeHHKaMH?

137. I'pynna, cocrosimas U3 NATH IOHOWIEH M CeMH [eByIIeK, pac-
npenensieT mo xpebuio 4 6unera B Tearp. KakoBa BEpPOATHOCTb TOrO,
YTO B YHMCJAE MOJNYYHBIIMX OWJIETH OKa)keTcsl GoJblile JAeBYIIEK, YeM
IOHOILIeH?

138. B omHoM dmuke umeercd 12 ofHOTHNHBIX JAerajiel, U3 KO-
TOpHIX 4 HeCcTaHAapTHHIE, B Apyrom 15 netane# u 3 U3 HUX HeECTaHAApPT-
Hble. M3 Kaxaoro simmka Hayaauy usBjekaercs mo 2 pHertanu. Haii-
JHTe BEPOSITHOCTh TOTO, YTO U3 NIEPBOTO AIMKA H3BJEK/IH 2 HeCTaHAapT-
Hble, @ U3 BTOPOTO SIMKa — 2 CTaHAApTHLIE AeTaJlu.

139. U3 ypHbI, comepxkameit 9 Genrix, 9 uepHmix, 9 cuHMX u 9
KpacHBIX IapoB, Haylayy H3BJeKaioTcs 3 mapa. KakoBa BeposTHOCTb
TOTO, YTO H3BJIEYEHHHIMHM OKaxkyTcsl OeJble WM yepHBIE IMIApHI?

140. Y3 nomuoro HaGopa KOCTefi NOMHMHO Haygauy oTtobpaim 4
KOCTH, TOCJI€ 4ero KOCTH BO3BPAaTWU/IM B HIDy. 3arTeM Haylauy CHOBa
oto6panu 4 xoctu. KakoBa BepoOATHOCTb TOTO, YTO CPELH OTOOPaHHBIX

nepBuifl pa3 Kocreh Gb1o 3 «xy6as», a cpeay oTo6paHHEIX BTOPOH pas —
TOJIbKO 27

§ 10. YCJIOBHBIE BEPOSITHOCTH,
$®OPMYJIA NOJIHOA BEPOSTHOCTH, TEOPEMA BAWECA

OGosuauuM uepe3 p (B/A) ycroenyro eeposmuocme coObiTus B
npu yclIoBHH, yTOo cobbite A mnpousouuwio. [To ompenenenuro

B/A =’.’_@, 1
p(BA) = 25 (19)
Orcioza
p (AB) = p (4) p (B/A). (19
Ecau H,, H,, ..., H, nonapHo HecoBMecTHbLIE COOHITHS, 0GbexH-

HeHHEe KOTOPHLIX COBNAJaeT C MPOCTPAHCTBOM 3JIEMEHTAPHHIX COGHI-
THH NPOBOJAMMOrO HCHBITaHUSA, U A — ciyuafiHOe cOGBITHE H3 3TOTO

IIPOCTPAHCTBA, TO HMEET MECTO CJICAYIOUIAs (OpMYAa NOAHOU eeposm-
HoCmu:

p(A)= Y p(H) p (A/H). (15)

i=]
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Ecnu BbINONHSAIOTCS BCe yCJIOBHSI, HMEIOLIHE MECTO LIS (hOPMYJIbl
noNHOH BeposTHOCTH, U p (A) 5= 0, TO BHINOJNHSIETCS pAaBEHCTBO,
HasbiBaeMoe gopmysoti Batieca:

p(Hy) p(A/H) p (Hy) p (A/H
P(H,/A)= - (Hy) ( i — (Hy) p( i). (16)

S\ p (H) p (A/H)) P (4)
=1

Jutepartypa: [1], § 11—14, c. 45—57.

Y x a3aHue. [Ipy BEUHCIEHNH BEPOSTHOCTH PacCMaTPHBAEMOTO
coObITHA TO (opMyJie MOMHOH BEPOSITHOCTH HEOOXOAMMO:

1. YsacHUTE MOCAEeNOBATENBHOCTh HUCNBITAHUH, PaCCMATPUBAEMEIX B
3ajaye.

2. O603HauuTh COGRITHE, BEPOSITHOCTh HACTYIJIEHHS KOTOPOTO HAJIO0
HaliTu KakoH-HUOynb OykBoil, Hampumep A.

3. CocTaBuTb MHOXKECTBO I[IONAPHO HECOBMECTHBIX Tumnotes My,
H,, ..., H, . IlpoBeputb, uTo 06beAHHEHHE THIIOTE3 COBMAAAET C MpO-
CTPAaHCTBOM 3JIeMEHTAapPHBIX COOBITHH IIPOBOLMMOIO HCIILITAHHUS.

4. BpUHCAUTE BEPOATHOCTH KaxXJOH M3 THIIOTE3 H YCJOBHLIE Be-
POSITHOCTH HAaCTYIUIEHHS] COGbITHS A 1IPH YCJIOBHH, YTO IIPOHM3OLLIO
cobuiTne H; (i =1, 2, ..., n) (ec1u OHM He JaHH B YCJOBHH 3a/lauH).

5. TTo ¢opmyse (15) BbUMCAHTL BeposiTHOCTh cobwiTs A. Ecau
M3 YCJIOBHSl 3aJlaud M3BECTHO, 4TO COObITHE A yKe NPOH30LNIO, TO
no c¢opmyse DBaileca Heo6XOAMMO BEIMHMC/INTb BEPOSITHOCTH THUIOTE3
NpH YCJOBUH, YTO COObITHE A NPOM3OIILIO.

[Ipumeuasnue. PelleHne 3afay Ha BBEUMCICHHE BepPOSATHOC-
Tefl IPOU3BeLeHHUs 3aBHCHUMEIX COOBITHE MOXKHO OCYIIECTBASATH IO CXe-
Me, paccMOTpeHHOH B § 4.

IIpumep 22. YueHuk 2 pasa u3BJEKAaeT IO OJHOMY OUJIETY U3
34, mpennaraeMeix Ha 5k3aMeHe. KakoBa BepOsITHOCTb TOroO, YTO yue-
HUK CHACT 3K3aMeH, eClH OH MOAroTOBHA Tosabko 30 6uieroB u nep-
BBl pa3 BBIHYJ HeyldauyHbIH OHJIeT?

Pemenue. McneiTaHue cocTOMT B TOM, 4TO JABa pasa Hayja-
4y MBBJIEKAIOTCH N0 OfHOMYy OW/eTy, mpuueM BLIHYTHIY HEepBBIH pa3
OuseT Hasaj He BO3BpAIIAETCH.

ITycte coGeiTe A 3ak/aoyaeTcsi B TOM, YTO NEPBHI Pas BHHYT
«HeylayHbil» Ouner, a cobeiTie B — B TOM, YTO BTOPOH pa3 BLIHYT
«ypayHbifl» 6uner. TpeGyercsi BEIYHCIUTB BEPOSITHOCTb COGHITHSI AB,
COCTOSIIIEr0 B TOM, UTO MePBHIA pa3 GBI BHIHYT «HeyJauHbll» GHJET, a
BTOPOH pa3 — «yRauHbli». CobbiTust A u B 3aBUCHMBbIE, TaK KaK Bbl-
HyTHIfl NepBHIH pa3 OuJeT He BO3BPAINAeTC B YMCIO BCeX OHJIETOB.
[Tostomy p (AB) = p (A) p (B/A). U3 ycnoBus 3ajaun HaXOfHM:

4
p(A)= % Ecnu cobritve A mpousomnuio, To Ha CToJe 3K3aMeHaTopa

octajock 33 Gunmera, u3 Kortophix 30 «ynauHwix». CrepoBaTenbHO,
30
p (B/A) = Pl HCKOMasi BepOSTHOCTb

p(AB) = - = = 0,107,
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ITpuwmep 23. VmeoTcsa TpH MAPTHH PAXHOJIAMH, HACTHTH EQIOIIUX
cootBercrBeno 20, 30 u 50 wryk. BeposTHOCTM TOTO, YTO pamuo-
JaMiia npopaGoTaeT 3ajaHHOEe BpeMsi, PaBHbHI COOTBETCTBEHHO JIsi
stux naptuit 0,7, 0,8 u 0,9. KakoBa BeposSITHOCTb TOTO, YTO Haygady
BhiOpaHHas JiaMma M3 CTa JaHHbBIX IpopaboTaeT 3ajaHHOE BpeMsi?

Pemenue. McnelTanue COCTOMT B TOM, UTO Hayhauy H3BJe-
kaercs ofHa samnodxka u3 100 mamn. CoOeitue A, BepoATHOCTH KOTO-
pOro Haji0 BLIYMCIUTh, COCTOMT B TOM, UTO H3BJEUEHHAs Jamma IMpo-
pabotaer 3ananHoe BpeMs. Ilycte rumoresst H;, H,, H; 03Ha4awT
COOTBETCTBEHHO, YTO HayJauyy BeiGpaHHas pajuoJamia IpHHALJIEKHUT
nepBoi, BTOpo#, Tperbefi maptuu. Ilo dopmyne (1) p (H,) = 0,2,
p(Hy) =03 n p(Hs) = 0,5.

Io ycnoswuio 3agauu p (A/H,) = 0,7, p (A/H,) = 0,8, p (A/H3)=
=0,9.

[To ¢opmyne nosHOM BEpPOSITHOCTH HAXOAMM BEPOSITHOCTb COOBITHS A,
KOTopasi paBHa

p(A) = p (H) p (A/Hy) + p (Hy) p (A/H,)+p (Hy) p (A/H5)=0,83.

[Tpumep 24. B yciaoBue npeipiiylilero npuMepa BHECEHO H3-
MEHEeHHe: CUHTAeTCsl M3BEeCTHBHIM, 4TO HayjAauy BhIOpaHHas pajuoJamia
npopaborana 3afaHHoe Bpems. KakoBa BeposiTHOCTb TOro, 4TO 3Ta
pajvoJiaMna TNPUHAAJMEKHUT IEePBOH NapTUH?

Pewmenue. M3 ycroBus 3ajauu M3BeCTHO, YTO HayAauy Bhi-
GpanHasi pajuosaMna npopaGoTaja 3aiaHHOE BpeMsi, T. €. coObiTue A
yxke npousouwto. Ilocie nogyueHHs 3TOH AONOJHHUTENbHOH HHGOP-
MaiuM HaM Hajo OnpefenuThb, KaK M3MEHH/IaChb BEPOSTHOCTh THIIOTE3.
TpebyeTcs BHIUMCAUTH BEPOSITHOCTb THIOTE3H [{; NHpU YCIOBHH, UTO
cobuitie A mpousowso. ITo gpopmyne Baiieca

p(HyA)=L2EIPAHY) 169,
P (4)
T. €. BePOATHOCTb TOTO, YTO JIaMNOYKa NPUHAJJIEKUT NEPBOH MapTHH,
mocjie ONbITa yMeHbIImsaack u crana pasHoit 0,169,

3apauu

141. Vuenuxk 3abeun mociepHiolo uudpy aatet Kyaukoscko#t Gur-
BBl H MOSTOMY HasbiBaeT ee Hayzauy. OmpenenuTb BEPOSITHOCThb TOTO,
YTO IO NIPABHJIBLHOTO OTBETA eMy NPHIETCS OTBeyaTh He GoJiee TPex pas.

142. B sk3aMeHanuoHHBlEe OWJeTHl BK/IIOUEHO MO JBA TEOpeTHYec-
KHX Bompoca M OfHOI 3ajaue. Bcero cocraBneno 28 GuietoB, comep--
JKAIMX pasHble BONpocel U 3ajayd. CTYAEHT NOATOTOBHJ TOJABKO 50
TEOpETHYECKHX BOIPOCOB M CMOXKET pElMTh 3amayu K 22 Oujeram.
KakoBa BepOATHOCTb TOrO, YTO, BBIHYB Hayjayy OAuH GuJeT, CTy-
IEHT OTBETHT Ha BCE BOIPOCHI?

143. ByxkBel cjioBa 3a0a4a HANMCAHBI HA OJIMHAKOBBIX KapPTOYKAaX.
Haynauy mo onHo#i mocienoBaTenbHO H3BJIeKaloTcsl 4 KapTouku Ge3

BO3BpaleHua MX B Urpy. KakoBa BepofTHOCTb TOrO, YTO IPH 3TOM
HOJIYYUTCST CJIOBO Oaua?
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144. B KopoGKe MMEIOTCA 2 KPACHBIX, 3 CHHUX U 2 3e/eHHX KapaH-
nama. V13 Hee Haymauy Ge3 BO3BpalleHHs BBIHUMAIOT ORMH 3a JpYTHUM
no ogHoMy Kapaupainy. HafiTh BeposiTHOCTB TOrO, YTO KpacHbIHl Ka-
paHfam MOSBUTCS paHbIlle CHHEro.

145. BepositHocTh cpauM crynentom 3auera pasha 0,8. Ecaum 3a-
YeT CllaH, TO CTYIEHT JOMYyCKaeTcsl K 3K3aMeHy, BEPOSITHOCTb CHAayuH
gotoporo paBHa 0,9. KakoBa BepoOSTHOCTb TOTO, YTO CTYAEHT CAACT
3aYeT U IK3aMeH?

146. BeposiTHOCTb nomajaHus crpenka B nenb paBHa 0,8. Ecin
CTPENOK NOoNajaeT B Lielb NPH NEPBOM BHICTPeNE, TO eMy NpPeLoCTaB-
JISIeTCS MPaBO CTPEJATh BO BTOPYIO liedb. BepoATHOCTh mOpakeHHS
o6eux neneft sTuM crpenkom paeHa 0,6. KakoBa BepoATHOCTh HOpaKe-
HUS CTPEJIKOM BTOPOH Ienu?

147. CTyJeHT JepKUT 5K3aMeH, COCTOSIIIHH B YCTaHOBNEHHH HCTHH-
HOCTH MJIM JIOXKHOCTH IATH yTBepxkieHui. KakoBa BeposTHOCTB mpa-
BHJIBHOTO OTBETa Ha BCE BOIPOCH], €C/IH CTYAEHT:

a) MpOCTO YrainiBaeT OTBET;

0) 3HaeT, UTO NpPeNojaBaTeNb Bcerjga JaeT OoJbllie HCTHHHBIX
YTBEpKIEHHl, YeM JIOXKHEIX;

B) 3HaeT, YTO NpeNojaBaTe/]b HUKOTAA He JaeT MOJAPSA TpPex BO-
IpOCOB, TPeOyIOMMX OLMHAKOBOTO OTBETA;

T) 3HaeT, YTo, KPOMe TOTO, OTBETHI HAa HePBHIA M NOCAEIHHI BO-
[IPOCHl [IPOTHBOMNOJIONKHEI;

L) 3HaeT emle, YTO «IOXKHO» — OTBET Ha BTOPOH Bompoc?

148. CryneHT 3HaeT OTBeThl Ha 15 3K3aMeHaUHOHHLIX GHUJIETOB H3
20. B xakoMm ciyyae oH HMMeeT GOJIBLIYIO BEPOSITHOCTb CHATh K3aMeH,
€CaIM OH HIET OTBeYaTh NEPBHIM MM €CIH — BTOPHIM?

149. Vs rpynmnel, cocrosimel W3 ueThlpex MOHOWIEH Bospacra 17,
18, 19 u 20 et u ueThIpex AEBYIIEK TeX Ke JeT, Hayraj BHIGUpaloOT
IByX yesnoBek. KakoBa BepoATHOCTb TOTO, YTO:

a) o6a BRIOPAHHEIX OKa)KyTCHA IOHOLIAMH;

6) oba OKa)KyTCsl IOHOLIAMH, €CJH H3BECTHO, YTO OLHH M3 BHIGpaH-
HBEIX [OHOLUA;

B) 06a OKaXyTCSl IOHOIIAMH, €CJIM M3BECTHO, YTO ONHH M3 HUX
I0HOIIa, KOTOpOMY He Gojee 18 jert;

r) o6a OKaxXyTcd IOHOIIAaMH, €CJAH K3BECTHO, YTO OAMH H3 HUX
1oHowa 17 ser?

150. Vmerorcs 2 oguHaKOBHIE YDHEI, NlepBast #3 KOTOPBIX COAEPIKUT
2 yepHBIX ¥ 3 GenblX Wiapa, a Bropas — 2 yepHuix u | Oenwifl map.
Cuavaja Hayraj BeiGHpaeTcs OfHa ypHa, a OTOM M3 Hee H3BJeKaeTcs
Hayrag oxuH map. KakoBa BeposTHOCTb TOrO, 4TO OYAeT BhiOpaH Ge-
gl map? Pemute Ty ke 3ajauy, HCXOAS M3 YCJIOBHS, 4YTO 06€ YpPHBI
conep:Kar 1o jBa OesblX M JBa YepHHIX Hiapa.

151. Vmetorcs 3 onuHakoBbie ypHBL. B mepBoii ypHe Haxomsatcs 4
GenbIX U 6 YepHBIX IIAPOB, BO BTOPOH — TOJBKO GeJIbie H B TPETheH —
TOJbKO uepHuie. Haynauy BriGupaercs ypHa M u3 Hee Hayrajl BhIHH-
maeTcs ofuH map. KakoBa BepOSTHOCTb TOrO, 4TO 3TOT llap YepHbIHA?

152. U3 nonHoro HaGopa KocTefl NOMHMHO HayJaudy BeiGpaHa OfHa
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KOCTb, KOTOpasi B Urpy He Bo3Bpallaercsi. KakoBa BeposSITHOCTb TOTO,
YTO HayJauy BHIOPaHHYIO BTOPYIO KOCTb MOXKHO MPHUCTaBHUTh K MEpPBOH?

153. VueHuk npuiue] Ha s3k3ameH, 3Has 25 ouneroB u3 30. [lepen
HUM OBIT B3SIT TOJBKO OfMH OujerT. KakoBa BEpPOSTHOCTb TOTO, YTO
YVYEHHK 3HaeT Hayjauyy BBITSHYTBIH OHJIET?

154. Ha kaproukax HanucaHbl OYKBEI, 00pasyiouiye CJIOBO KOM-
6unamopuxa, HO IBe KapPTOUKHM U3 3TOro HabGopa yTepaHsl. Haymauy
u3BJIeKaeTcs ofHa kaprouka. KakoBa BeposiTHOCTb TOTO, UTO Ha Hel
OKaxercs IjacHas OYyKBa?

155. Mmerorca 2 oxuHaKoBble ypHB. B nepBofl ypHe 7 Genbix u
3 4epHBIX 1Iapa, a BO BTOPOH — 6 Gesnix U 4 uepHrix. Haynauy Bribu-
paeTcsl ypHa Y U3 Hee Hayraj BeIHHUMaeTcs OAMH wap. BuiGpaHHb map
okasajcs OenbiM. KakoBa BeposiTHOCT TOTO, YTO 3TOT Iap BHIHYT
U3 IepBOH ypPHEHI?

156. B rpynmne 10 toHome#i, KoTopsie HrpaioT, HaGpackiBas KOJIb-
2 Ha KoJjbllieKk. I[Js NATH M3 HHUX BEPOATHOCTh NONAafaHHs KOJbIla
Ha KoJjblek paBHa 0,6, njasa tpex apyrux — 0,5 u naa ocTanibHBIX —
0,3. Konbuo, GpoineHHOE ONHMM M3 IOHOLIEH, MOMNaJo Ha KOJHILIEK.
KakoBa BepOSiITHOCTH TOTO, YTO 3TO KOJBLO GBWIO GPOILEHO MOHOIIEH
U3 NepBOH I'PyNNbI?

157. B oxmHo#i cryneHueckoii rpymme obGy4aiorcs 24 CTyleHTa, BO
BTOpOil — 36 cTyldeHToB u B Tperbeit — 40 crynenroB. Ilo Marema-
THYECKOMY aHa/lH3y MNOJYYMIH OTJIHYHBIE OTMETKH 6 CTYyIEeHTOB mep-
BOH IPyMIbl, 6 CTyZIeHTOB BTOPOH IPYNI®I M 4 CTyAeHTa TpeTbeHl Tpym-
nei. Hayran BeIGpaHHBIN CTYAEHT OKa3aJjcsi HONYYMBIIMM IO MaTeMma-
THYECKOMY aHaJH3y OTMETKY «OTJAHYHO». KakoBa BepoSITHOCTb TOTO,
YTO OH YUYHTCS B NEepBOH rpymnne?

158. IlpenonaBaresnb 3K3aMeHyeT HE3HAKOMYIO eMy Tpynmy Mo
3K3aMeHallMOHHBIM OHjieTaMm, copepkauum 1o Tpu Bompoca. OH 3Haer,
YTO B IPEABIAYLIYIO CECCHIO B 3TOH rpymnmne Gblio 27 yCHeBaMOUIUX CTY-
IEHTOB, M3 HHX ILIeCTh OTJHYHHKOB, H TPO€ HEYCHEeBalOIIHX CTYJAeH-
TOB, M CYHTaeT, YTO OTJIIMYHHKHM OTBETAT Ha BCe TPHM BONpOCa C Be-
positHocTbi0 80%, oOcTanbHBIE YCNEBAIOIME CTYIEHTHl — C BEpPOST-
soctbio 60% wu Heycnepaiompe — c BeposiTHOcTbI0 20% . BrisBanublil
CTYIEHT OTBeTHJ1 Ha BCe TpH Bompoca Ounera. KakoBa BepoATHOCTb
TOTO, YTO OH: &) OTJIMYHHK; 6) yCIeBalOUIHH CTYIEHT; B) HeycleBao-
mWHA CTYAEHT?

159. Ina chaayu 3avera CTyAEHTaM HEOOXOAMMO HOATOTOBHTH 30
BonpocoB. M3 25 crynentoB 10 moaroToBM/IM OTBETHI HA BCE BOIMPOCHI,
8 — Ha 25 BompocoB, 5 — Ha 20 BompocoB H nBoe — ua 15. Bri3BaH-
Hbll HayAauyy CTYAEHT OTBETHJ HA IOCTaBJEHHBIH €My BOIMpOC.
Hafinure BepoATHOCTb TOro, 4TO S5TOT CTYAEHT: a) MOLTOTOBHJ BCE
BOIPOCH;; 6) MOArOTOBHJ TOJBKO IIOJOBHHY BOIPOCOB.

160. Mwmerorcsi 3 onuHaKoBele YpHEL. B mepBoit HaxogsTcs 4 Genbix
1 6 4epHBIX 1IAPOB, BO BTOPOH — 7 Oe/biX U 3 UePHBIX U B TPEThel —
TONBKO yepHble. Haynauy BeiGupaercss ypHa WM M3 Hee Hayraj BbIHH-
MaeTcsi OAMH Iuap. BriOpaHHBI Hayjauy IIap OKasajcsi YepHBHIM.
KakoBa BepoSiITHOCTb TOTO, YTO IIAp BHIHYT U3 NEPBOi YPHBI?
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161. B knacce obyuarorcs 20 meeouek u 10 ManpuukoB. K ypoxry
He BBIIOJNHHUJIN JOMalllHee 3afiaHue 4 AeBoukHd M 3 Manbyuka. Hayrauy
BBI3BaHHEIL YUYEHHK OKasajiCs HENOATOTOBJEHHEIM K ypoky. KakoBa
BePOATHOCTb TOTO, YTO OTBeYaTb OblJ BBI3BaH Ma/buHK?

§ 11. MOBTOPHBIE HE3ABUCUMBIE UCNbITAHU A
C IBYMSA HUCXOJAMHU

1. Popmuysra Bepryarau. BeposiTHOCTD TOTO, YTO coGeiTHe A HacTy-
HOUT POBHO m pas NpH NPOBENEHHUH 1 HEe3aBUCHUMBIX MCIBITAHHH, KaxK-
Jloe M3 KOTODHIX HMeeT ABa ucxona (o6osHauaercss P, (m) uav p, ),
BBIYMC/SETCS 1O (opMyJie

m —
P,im)y=Crp™(l—p)*™ m=0,1,2,..,n, (17)
Tle p — BEPOSITHOCTb HACTYIJIEHUS COORITHS A B KaXKAOM HCIbITaHHH.
2. BeposTHocTh HacTymieHHus coOuits A xoTsi Obl OAMH pas mnpu

NPOBEJEHHH N HE3aBUCHMBIX HCIOHITaHUH, YIOBIETBOPSIOMMX CXEMe
Bepuynanu, paBHa

Pym>1)=1-4", (18)

e ¢ = 1 — p.

3. BepositHOCT TOrO, UTO COOHITHE A NpPU NMpOBENEHUU 1 HE3aBH-
CHMBIX HCIBITAaHHH, YAOBJETBOPSIOMIMX cXeMe DepHyJ1H, HacTymur
He MeHee m; pa3 U He 6oJjiee m, pa3 BelUUCAsAETCA IO (GopMye

Py (m < m < m) =3 P, (m). (19)

4. HauBeposTHelilee 3HaueHHE m, YHUCJA HACTYIJIEHHS COOLITHSA
A npu npoBeleHHH N NMOBTOPHBIX HE3aBHCHMBIX HCIBITAHHH, YHAOBJET-
BOpSAIIOIIUX cXeMe DepHy/nH, BelyHcAsieTcs mo dopmyne

np—q < m<np+op,
np— (1 —p) < my < mp + p. (20)
JNMureparypa: [1], § 15—16, c. 58—65.

Y xasaunusa. Ilpu pemenun 3anau jaHHOro maparpada HeoG-
XOIMMO YCTaHOBHTB, UTO pacCMaTPHUBAaeMEbifl 3KCNEPHUMEHT yIOBJETBO-
pser cxeme BepHyanu, T. €. HeOGXOAUMO NPOBEPHUTH, YTO:

1) npoBoAMMBIE HUCHBHITAHUS HE3aBHCHMEL,

2) KaxJIoe UCNBITaHHE HMEeT JBa HUCXOJa,

3) BepOSITHOCTb TMOSIBJIEHHS COGHITHA B KaXJOM HCIBITAHUH IO-
CTOSIHHA M PaBHA p.

TTocne sTOro HEOGXOAMMO BBECTH COOTBETCTBYIOIIee 0003HaUeHHe CO-
6hLiTHSI, BEPOSITHOCTb HACTYIUIEHUS KOTOPOrO HaiO BBIYMC/IAHMTH, M BHI-
6path HYXHYyIO GOpPMYJTy.

IIpumep 25. BepoATHOCTb BHIMIDHILA IO OLHOMY GHJeETY fe-
HeXXHO-Belerol Jjorepen paBHa 0,2. KakoBa BeposiTHOCTB TOTO, YTO U3
I1ecTy NpHOGPETEHHEIX OHJIETOB ABa GHUIeTa OKa)KYTCS BHIUTPHILIHBIMH?
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PeieHdue ODKCIEPUMEHT COCTOHT B TOM, YTO NOCJEOBATE/b-
HO mpoBepsitorcs 6 GUIETOB, T. €. NMPOBOAUTCA 6 MNOBTOPHLIX HE3aBH-
CHMBIX MCIIBITAHMH. Kaxmoe HCIBITAaHHE HMeeT JBa ucxoja: OuJer
BLIMTPHIIHGIA, GHJIET HEBBHIMTPHINHBIA. BeposTHOCTL BHIMTpHINA B
Ka)XJIOM HChbTaHud moctosiHHa. CiefoBaTenbHO, cxeMa bepryain
Bhinonusiercsi. [TycTb cobbiTve (m=2) cOCTOMT B TOM, YTO 2 GuJjera
OKa3a/IuCh BLIMTPRILIHEIMU. Torpa no gopmyse Bepryaau:

Pg (m =2 = Ci - 0,2 0,8~ 0,246.

[Tpumep 26. Ilpu6Gop COCTOMT M3 IUECTH 3JMEMEHTOB, BKJIIOUEH-
HBIX B LIEMb NMapajliielbHO U paboTaromyx He3aBHCHMO APYT OT Apyra.
BeposTHocTh Ge30TKa3HO# pabGOTHI KamKIOro 3JeMeHTa 3a BpeMms f
paBHa 0,6. [I1s1 GesaBapuiiHoll paGoThl mpubGopa AOCTaTOYHO, YTOOBE
X0Ts1 OBl OZMH 3/1eMeHT Obl McnpaBeH. KakoBa BepOSITHOCTb TOTO, YTO
3a BpeMmsl ! mpubop Oyner paboTatb 6e30TKa3HO?

P e e H He DKCIePUMEHT 3aKJIOUaeTcss B IPOBENEHHH LIECTH
MOBTODHBIX HE3aBHCHMBIX HCIBITAHHA C JBYMSI HCXOJaMH KaXKMIbli.
BeposTHOCTE OTKa3a KaxK[AOro 3leMeHTa 3a BpeMs ! paBHa ¢ = 0,4.
CneposatenbHo, cxema bepHyanu BeinonHsercs. Ilycts coGritue
(m > 1) osHayaer, uTO XOTA1 OBl OAMH 3JeMeHT npubopa HCIpaBeH.
Torna no ¢opmysie (18) BepoOATHOCTb HACTYIVIEHHS PacCMaTPUBAEMOTO
co6bITHA paBHA

Pg(m>1)=1—0,4% =~ 0,9959.

ITpuwmep 27. Ucnonb3ys ycIOBHS MPelplNyIIero npuMepa, na-
JUTE YHUCIO 3JEMEHTOB, KOTOphie HEeOOXOAMMO BKJIOYHTH B mpusop,
yTOOBl C BeposTHOCTbiO He MeHee 0,9 mpuGop paboran Ge30TKasHO.

PemeH ue Taxk xak B 3anaue Tpedyercs, 4ToOb BEIIOJHAJIOCH
yeaosue P, (m >1) > 0,9, 10 umeem 1—0,4"2> 0,9. Orciona
0,4" < 0,1. Hponorapmbmnpyem 3TO HepaBeHCTBO, TorAa nlg 0,4 <
<lg01 Tak kak 1g 0,4 < 0, T0

I1go,1
n> 1904 =~ 2,5.

3Hauut, B npubope HOMKHO OhITh HE MeHee TpeX 3JEMEHTOB M
TOro, 4ToOH C BeposiTHOCTBIO He MeHee 0,9 oH paGoran G6Ge30TKasHO.

IIpuwmep 28. Haiinure BepOSTHOCTb OCYIIECTBJAEHHS OT ABYX
O 4YeThIpeX pa3roBOPoB IO TenedoHY NpH HaGMIONEHHH NSATH Hesa-
BHCHMbBIX BBI30BOB, €CJIM BepPOSITHOCTb TOTO, YTO PasrOBOP COCTOMTCS,
paBHa 0,7.

P em e H ue. DkcnepUMeHT 3aK/aOYaeTcs B NPOBEAEHHH MATH
HNOBTOPHBIX HCIIBITAaHMH, HE3aBHCHMBIX, C IBYMS HCXOJAaMH B KaxKAOM
(pasroBop cocrosicsi, pasroBop He cocrosicsl). BeposTHocTh Toro,
YTO PA3roBOP COCTOMTCS, B KaXKIOM HCIBITaHUH mocrosiHHa. Crepo-
BaTeNbHO, cXeMa Bepryaau suinonnsercs. ITycTb cobbitue (2 K m < 4)
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O3HaYaeT, YTO COCTOSIOCh OT ABYX IO YeThipex pasroopos. Torza mo
tdopmyae (19) umeem:

Ps@<m<4)=CE- 0,72 0,32+ CE . 0,7 - 0,324 C:-0,7* - 0,3~
= 0,801.

MMpumep 29. Marasun nonyuua 50 geraneii. BeposrHocTb Ha-
JIMYHS HeCTaHAapTHOMH Aetanu B naptuu pasHa 0,05. Hafinute HauGonee
BEPOSITHOE YHCJIO HECTaHIAapPTHHIX JHeTaledl B 3TOH MapTHH.

Pemewnue. Ilpoeogurca 50 NOBTOPHLIX He3aBHCHMBIX HCIBI-
TaHHB C JBYMs HCXOZaMH B KaXXJOM. BeposTHOCTb NOABJIEHHS
HECTaHJAPTHOH JeTal¥ B KaXXAOM HCIbITAaHHM IIOCTOSIHHA. 3HauHT,
cxema BepHynnu BrmosHseTcss. Ilo gopmyse (20) umeem:

50 - 0,05 — 0,95 < mo < 50 + 0,05 + 0,05,
1,55 < mo < 2,55.

Tak KakK uHucao feranell MoxKeT ObiTh TOJNBKO LENBIM, TO Haubosee
BEPOSITHOE UMCJO HECTaHJApTHBIX JeTanefl B 3TOH MAapTHH paBHO 2.

3apaun

162. [l RaHHOTO YYacCTHHMKA UIPHI BEPOSATHOCTb HAOPOCHTb KOJIb-
1o Ha Kousbliiex paBHa 0,3. KakoBa BeposiTHOCTb TOT'O, YTO IIPH LIECTH
Gpockax 3 KoJbLla OKaXYTCSl Ha KOJGILIIKe, ecii GPOCKH CYHTAThb He-
3aBHCHMbIMH?

163. Ha camosere uMmeroTcs 4 OmMHAKOBHIX JBurarensi. Beposrt-
HOCTh HOpMaJIbHOH paloThHl KaXKIOTrO ABUraTels B IOJeTe PaBHa p.
HafiznTe BeposiTHOCTb TOTO, UTO B IIOJIETE MOT'YT BO3HMKHYTb HemoJaaf-
KM B OJHOM JBHrarene.

164. BeposTHocTh OTKa3a Kaxzoro npubopa NpH HCHBITAHHH PaB-
Ha 0,4. Uto BeposiTHee 0:KHUAATh: 0TKAa3 JBYX NMPHOGOPOB NPHU HCIBITAHUH
UeTHIpEX HJIH OTKa3 TPexX NpuGOpOB MpH HUCIBITAHHH IIECTH, eClU NMpHU-
GOpBl MCHLITHIBAIOTCS HEe3aBUCHMO IPYT OT Apyra?

165. BeposTHOCTb TOrO, YTO Ha HEKOTOPOM INPEANPHATHH Pacxof
S/MIEKTPO3HEPTHH He NpeBHICUT CyTouHOH Hopmel, paBHa 0,8. Kakopa
BEPOSITHOCTD TOTO, YTO B T€UEHHe NATH paGo4yuX IHeH U3 ceMH Iepepac-
XOJla 3JEKTPO3Hepruu He Oyner?

166. BepoaTHOCTb TOro, Y4TO CTPENOK IONAafaeT B LEAb NPH OX-
HOM BhicTpesie, paBHa 0,7. IIpousBonurcs 5 HE3aBHCHMEIX BBICTPEJIOB.
KakoBa BeposiTHOCTb TOrO, YTO B MHIIEHHM OKa)XeTcsl XOTsl Obl ofHa
npobouna?

167. B ropHoM pafioHe cO37jaHO r aBTOMaTHYECKHX CeHCMHYECKHX
crannuii. Kaxknas craHius B TeUeHHE rofa MOXKET BBIHTH H3 CTPOS
C BeposITHOCTBIO p. KakoBa BepOSITHOCTb TOro, 4TO B TeueHHe rojia
XoTs1 Obl OflHA CTaHLUA MOTpe6yeT peMoHTa?

168. BeposiTHOCTh mosiBjieHust coObiTust A XoTsi GBI OMHH pa3 Ipu
NSATH He3aBHCHMBIX HcHbiTaHuAX paBHa 0,99757. KakoBa mocTrosiHHas
BEPOATHOCTb NOABJEHHUSA 3TOTO COOBITHS HPH ONHOM HUCIBITAaHHU?
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169. HsBectHo, uto 5% paguosaMn, H3TOTOBJSIEMBIX 3aBOJIOM,
SBJSIIOTCA HeCTaHAapTHBIMH. K3 Gosbliolt mapTuu (He3aBHCHMO APYT
OT Jpyra) NpOU3BOIHUTCH cJiydaliHas Bbiopka panuonamn. CKOJBKO
JaMi Hajo B3ATb, YTOOBl C BepOSITHOCTbIO He meHee 0,9 Grhima u3Bje-
yeHa xoTs Obl ofHa HeCTaHAapTHas Jamma?

170. BeposiTHOCTb NonafaHus B Lie/b NPH KaXKIOM BBICTPeNe paB-
Ha 0,2. CKOJIPKO HaAo NPOM3BECTH HE3aBHCHUMLIX BBHICTPENOB, YTOGH
¢ BeposiTHOCThI0 He MeHee 0,99 B Muiuenu 6buia XoTs Gbl OfHa MpoGOHHAa?

171. Tlpu BbicaXMBaHHM HENHKHPOBAHHON paccaibl MOMHIOPOB
tonbko 80% pacrenuil npmxkusaiorcs. Halinure BeposiTHOCTH TOTO,
YTO U3 JECATH MOCaXEHHHX KYCTOB NMOMHJIOPOB MNPHKHMBETCS He Me-
Hee JeBSTH.

172. KoHrpoJabHasg paboTa COCTOMT U3 UeThipeX BoIpocoB. Ha kax-
IBIH BONIPOC NPHBELEHO 5 OTBETOB, OJMH M3 KOTOPHIX NpaBHJAbHLIHA. Ka-
KOBa BepOSITHOCTb TOTO, YTO MpPH NPOCTOM YraJbiBaHWH NPaBHIbHBIM
oTBeT OyZeT JaH: a) Ha 3 Bompoca, 0) He MeHee yeM Ha 3 Bompoca?

173. BeposiTHOCTh momnajaHus B IieJb IPHU OLHOM BHICTpEJE paBHA
0,85. Crpenok caenan 25 He3aBHCHMEIX BBHICTpesioB. Hafinure Hause-
posiTHelLlee YUCJIO NONafaHMH.

174. Mi3BecTHO, UTO BePOSITHOCTb NpOpacTaHUs CeMsiH JaHHOH map-
iy mueHHnsl 0,95. CKObKO CeMsiH C/IefyeT B3SiTh M3 3TOH NMapTHH,
uytoObl HaWBepOsTHelIlee YHUCAO B3OLICAINUX CeMsIH paBHsJIock 100?

175. TTpouseeneno 400 He3aBHCHMEBIX HCOBITaHHH. KakoBa N0/KHA
GLITh BEPOSITHOCTD MOSIBJEHHS COObITHS A B KamIOM HCILITAHHM (Be-
POSITHOCTh MOSIBIEHHSI COObITHS A B Ka)KIOM HCHLITAHHHM OIHA U Ta
Ke), yToOn HamboJjlee BEPOSITHOE UHCJO MOSIBJEHHS COOLITHSI A mpH
3TOM paBHaJ0Ch 1507

176. KakoBa BepOSITHOCTb MNOJyYeHHsi He MeHee 70% npaBuib-
HBIX OTBETOB IPHU NPOCTOM OTrajbiBaHUHM Ha 3K3aMeHe, COCTOSIIEM B
OmnpefiesieHHH HCTHHHOCTH HJIHM JIOXKHOCTH LECSTH YTBep:KIEeHHH?

177. KoutposbHasi paboTa COCTOMT M3 IIECTH 3ajad, NpUYEM Jjis
VCHEIIHOTO BHINIONHEHHS €€ HeOoOXOAMMO pelHThb Jo0ble YeThIpe 3a-
Jauu. Ecau cryneHT Oyner pematb B TEUEHHE OTBELEHHOTO BpeMeHH
JIMIIb YeTHIpE 33aJaul, TO BEPOSTHOCTb NPaBUJLHOIO pelleHHs Ji000#
13 uux pasHa 0,8. Eciu on nonpobyer penthb nTh 3a4a4, TO BEPOSIT-
HOCTb NpPaBWJBHOTO pelleHus Jwo6o#i u3 HuX paBHa 0,7, a eciu OH
BO3LMETCS 3a pelileHHe BCeX LIeCTH 3ajay, TO 3Ta BEPOSATHOCTb CHH-
surca go 0,6. Kakoll TakTHKH JO/KEH MNPUAEPKHBAThCA CTYLEHT,
4yTOGBl UMeTh HauboJbIlNe AHCH YCIEIIHO BBHIIOJHHUTEL paboTy?

§ 12. TEOPEMbBI JIATIJIACA U NMYACCOHA
U3 noxareroil npedensroli meopemor Jlanaaca ciefyer npuOauKeH-

Has Qopmyna .

P,(m) =~ mq)(x)» @1
rae cp(x)=V_e E it x=ml/_n%f
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U3 unmeepansrot meopems Janaaca ciaenyer npubiuxenHas ¢op-

MyJia
1 -
Pn(m1<m<mz)-~72——n§e 2 dx, (22)
1

m; —np __mg—np
by QT T/
Vrnpg' Vg

1 BuuucaeHud no ¢opmyte (22) moab3yloTCsl CHelHalbHBIMH
tabanuamu Gyuknun Jlannaca (cM. Ilpunoxenue 1)

t

Oy = V‘ﬁ Se“x?dx. @3

rie ¢ =

0

dra pyHKuMs HeueTHa, T. e. @ (— x) = —O (¥).
dopmysa (22) MoxeT ObITh 3ampcaHa € NOMOIIBIO 3ToH (GyHKuMH
CJELYIOIMM 06pa3oM:

Py Kmmy) =O(E) —D(4) - (24)

U3 npedenvroii meopemor Ilyaccona ciienyer npubaukeHHas ¢op-
MyJia

P A
. (m) = —- €, mpuiem np = A. (25)

®opmyasl Bepryinu, Jlanmaca u IlyaccoHa mpuMeHAOTCS B Tex
ciaydyasiX, KOTZa pacCcMaTpUBAIOTCS HCIBITaHHS, YAOBJIETBOPSAIOLIHE
cxeme Bepuyanu. Ilpy 3TOM Ba)XHO NPaBUJIBHO BHIGPATh COOTBETCT-
Byrotyio gopmyay: (17), (19), (21), (24) nau (25).

Jdurtepatypa: [l], § 17—19, c. 66—78.

Y xas3aHnu4d. Ilpu BeiGope GopMYJIE MOXKHO DPYKOBOJCTBOBATh-
csl CJEeAYIOUUM:

1. Eciy 4yuc/Io He3aBHCHUMBIX HCHBITAaHHHA 1 Majo, TO JJIsl BBIYHC-
JIEHHs1 BEPOSITHOCTH MOSIBJIEHHSI COGHITHA M pa3 MoJb3YIOTCa (opmy-
goii Bepuynau (17). B stoM ciyuae He BO3HHKAeT BBIYHCIHTENbHbIX
TpyAHOCTeH Ans moxcyera P, (m).

2. Eciu uyncio He3aBHCHMBIX HCNBITaHME n Majlo u Tpefyercs
Ha#iTH BEPOSITHOCTb NOSABJIEHHS COOLITHS OT m, JO m, pas, TO NJs
BoluncaeHuss P, (m; < m  m,) npumeHsor ¢opmyay (19).

3. Ecin ync/io He3aBUCHMBIX HMCHBITaHHE 7 JOCTATOYHO BEIHKO,
a BEpPOATHOCTb NOSIBIEHHUS COOBITUSA B KaXKIOM HCIBITAHMM OTJIHYHA OT
0 u 1, To nnsa BeiuucaeHus P, (m) npumensior ¢opmyay Jlanaaca (213.

4. Ecny uyucio He3aBHCHUMBIX MCIBITAHMH 71 JOCTAaTOYHO BEJMKO, a
BEPOSITHOCTh IOSIBJEHUSI COOBITHS B KaxJIOM HCIHITaHHH MaJja,
TO i BeIUMCIeHHs P, (m) npumenstor ¢opmyay ITyaccona (25).
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5. Eciu 4yuMc/io HE3aBHCHMBIX HCHBITAHHH 1 JIOCTaTOUHO BEJIHKO,
TO /sl BLIYMC/JEHHS BEPOSITHOCTH NOSBJEHHS COOBITHA OT fm; JO
my pas:

m,
a) IpH MaloM YHC/IE C/IaraeMblX B CyMMe 2 P,(m) u Beposr-
mi=ms
HOCTH TMOSABJEHHUS COBBITHS B KaxkAOM HCIBITaHHH, OTVIMYHOH OT O M
1, mMoxuo npumenutb Qopmyast (19) u (21):
m

P, (my < m < my) =$",P,, (m) ~ ﬁ 2 o(U=2)  (@0)

Vnpg
mi=m, mi=m,
m,
6) npH MajJOM UYHCJE ClaraeMBX B CyMMe 2 P,(m) wu wmano#
mi=m,

BEPOSITHOCTH TOSIBJICHHSI COOBITHS B Ka)KAOM MCIBITAHUM MOXKHO
npumenntb dopmyasl (19) u (25):
my m,
A A
Pn(m1<m<m2)= E;Pn(mi)ze Tn_-!—’ (27)
(3

m;=m, m,=m,

rie np = A;

B) HOpU NOCTAaTOYHO GOJBIIOM YHMC/Ie ClaraeMblX NPUMEHSIeTCS HH-
TerpanbHas Teopema Jlanmaca (24).

ITpumep 30. BeposiTHOCTL NOJIy4eHHSI C KOHBeHepa H3AeNus
neporo copra pasHa 0,9. Ompezenure BeposSTHOCTb TOrO, 4TO U3
B3aTHIX Ha npoBepky 600 umsgenuit 530 GynyT nepsoro copra.

Pemenue OkcnepuMeHT 3akiioyaercs B nposefeHnu 600 no-
BTOpPHbIX HE3aBUCHUMBIX UCIILITAaHUH C JBYMS HCXOAaMH B KaxaoM. Be-
POSITHOCTb NOSIBJIEHHS H3JENHUsl MEepPBOro COpTa B KaxKAOM HCIBITAHUH
nocrosHHa. CrepoBarenbHO, cxema DepHynaum npuMeHuMa.

[To ycnosuio 3agaun n = 600, m = 530, p = 0,9. Tak kaK n
IOCTaTOYHO BEJIMKO, a p U 1 — p He MaJjibl, TO JJs1 BLIUHCJACHHUSA Be-
pOATHOCTH TOrO, YTo coOwiTHe A (B3fiTas JeTajb OKasajach NEepPBOTO
copta) nosiusiock 530 pas, MOKHO HCroab30BaTh dopmyay (21). Ilpu
5TOM BBIYHC/IEHUS OCYLIECTBJISIOTCS B CJEAYIOMEM HOPSIKE:

1) Buauane BLIUMCIHM

1 1
Vnpg V' 600- 0,9 -0,1
2) 3areM HaXoAuM
__ m—np

Vnpg
3) B cuay gernoctn ¢dyHkuum ¢ (x) umeem ¢ (—1,36) = ¢ (1,36).
4) Tlo Tabauue 3HaueHuit ¢ (x) Haxomum ¢ (1,36) = 0,1582.
5) CnenoBarenbHo, P4y (530) =~ 0,136 - 0,1582 ~ 0,021.

I[Tpumep 3l. C 6a3et B Marasau ornpaBaeno 4000 TmaTesnHO
yIaKOBaHHBIX J06pOKaueCTBEHHBIX H3fenuil. BeposiTHocTh TOrO, 4TO
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usjenne noBpexutcs B myTtH, paBHa 0,0005. Haidigure BeposiTHOCTH
TOTO, YTO B MarasuH NpUOYAYT 3 HCIOpPYEHHBIX H3[ENHs.
Pemesn ue. Mcneranus, paccMaTpuBaeMmble B 3ajade, YIOB-
JgetBopsaT cxeMme Bepryaau. ITo ycaosuio 3agaun n = 4000, m = 3,
p = 0,0005. Tak kaxk n gocratouHo Benuko, a p = 0,0005 cpaBHH-
TebHO MaJjo, TO /s BBIUHCIAEHHS P, (3) MOXKHO BOCIOJB30BAThCS
teopemoli [lyaccona. CHauasna Bbuucaum: A = np = 2. Torma mno

dopuye (25) Py (3) & -2?— =2 = 0,1804.

ITpumep 32. B ycnoBuax npumepa 30 HaliiuTe BepOSTHOCTDH
TOTO, UTO M3 B3aThX Ha npoBepky 600 uznenuit or 530 no 532 wusnenmit
(BkJIt04MTENBHO) GYAYT NEPBOrO CopTa.

Pemewnue. Ilo ycnosuio 3agaun n = 600, m; = 530, m,=>532,
p = 0,9. Tak kax a1 BeiuncaeHus P, (m) MOXKHO HCNOJNB30BaTh ¢op-

msy
myJay Jlanaaca, a 4dC/IO claraeMbeiX B CyMme 2 P, (m;) paBHO Tpewm,
m,=my
TO JJs BBIUHCIAEHH Py (630 < m < 532) MOXKHO HCMONB30BaTh
¢dopmyay (26).
532

Pgyo (530 < m < 532) ~ i/-r:_Tq— 3o (’”f — ””).

—
m i=530 V P

1
— =~ 0,136.
Vnpq

2) 3atem maxomum: x; =P e i=1,2, 3,

npq

npu my = 530 x; = (530 — 540) - 0,136 = —1,36,
npu m, = b3l  x, = (631 — 540) . 0,136 = —1,22,
npu my = 532  x; = (532 — 540) - 0,136 = —1,09.
3) B cuny yeTtHocTH QYHKUHH @ (¥) HMeeM:

@ (r) = 9 (1,36), @ (x)) = ¢ (1,22), ¢ (x5) = ¢ (1,09).
4) Tlo Ta6Gnuue 3HaueHHH @ (x) HAXOAUM:

¢ (x,) = 0,1582, @ (x,) = 0,1895, ¢ (x;) = 0,2396.

5) CnenoBarenbHoO,

Py (530 < m < 532) ~ 0,136 (0,1582 + 0,1895 + 0,2396)= 0,08.

1) BHayajsie BBIYMCIHM:

[Tpumep 33. B ycnoBusax npumepa 30 Hafiiute BepPOATHOCTH
TOTO, YTO U3 B3ATHIX Ha npoBepKy 600 usgenuit ot 520 no 535 mamenui
(BxoynTENBHO) OYAYT M3AEAMSMH IEPBOrO COPTA.

Pemenue. [Ilo ycnoBuo 3apaun n = 600, m; = 520, m, =
= 535, p = 0,9. Tak KaK YKCJO He3aBHCUMBIX HUCIEITAHUHA JOCTATOUHO

m,
BEJIMKO M YHC/IO CJIaraeMbix B CyMMe 2 P, (m,) paBHO wIeCTHAAUATH,

m‘.=m,

40



TO I/ BbUHCIEHH Pgyy (520 < m < 535) MOXKHO HCHOMB30BaTh
uHTEerpabHylo Teopemy Jlamnaca. Ilo dopmyne (24):

Peye (520 < i < 535) = @ () — @ (1),

my — np my —np
e f; = Lt —=, f, = —2—",
Y7 Vg 27 Vnpg
1) BHauane BBIYMCIHM:
= oD 979, t,= oM g8

T V800-0,9-0,1 T Y600-09-0,1
2) Tlo Tabnuue 3Havenuit ¢ymkuum Jlanjaca, yyuThiBas ee He-
yeTHOCTb, Haxoaum: @ (%) u @ (£,):
D () = O (—2,72) = —© (2,72) = —0,4967,
d (¢,) = ® (—0,68) = —D (0,68) = —0,2517.
3) CnenoBartesbHO,
Py (520 < m < 535) ~ — 0,2517 + 0,4967 = 0,2450.

[Tpumep 34. Hcnonp3ya ycnoBus npumepa 31, Hafinute Be-
POSITHOCTb TOTO, UTO B MarasuH HpUOYIET OT 3 10 5 UCMOPUYEHHBIX H3-
Jenui.

Pemenue. Ilo ycnoBuio 3anaun n = 4000, m; = 3, m, = 5,

p =0,0006 u A =np = 2. Tak Kak And BbUHCIeHUR P, (m)
MOXKHO HCIOJB30BaTh ¢opmyay I[lyaccoHa, a uucio ciaraemeix B

m,
CyMMe Z P, (m;) paBHO TpeM, TO A5l BBIYHCIEHUA P40 (3 K m < 5)
m.=m,
MOKHO HCTIOMIB30BaTh dopmyay (27)

Pano (3 <m <8) = = (- + 2+ 27) = 0,3068.

3axaun

178. Halizute BeposTHOCTH TOro, YTO NpPH JECATH HE3aBHUCHMBIX
UCIIHITAaHUSIX coObiTHe A mpousofifieT 4 pasa, eciy BEPOSITHOCTb €ro

NOsIBJIEHUA MNPH KaxXJIOM HCIBITAHWH pPaBHa -5-. Briuncienue BhINOJ-

HHTe, UCNOJB3Ys TeopeMy DepHyJIM M JokalbHYIO Teopemy Jlamnaca.
Hafinure oTHOCHTeNBbHYIO OWMOKY MOJydYeHHOro pe3yibTara. O6bsc-
HUTe, MoYeMy 3Ta omuOKa BeaHKa.

179. KakoBa BepoaTHOCcTb TOro, uto npu 80 GpocaHHSX HIpaJib-
HOH KOCTHM luecTepka Bhinaner 10 pas?

180. BeposiTHOCTb OTKaza Kaxaoro npubopa IpH HCIBITAHHH
paBHa 0,2. Yro BeposiTHee: OTKa3 ueThipex NMPUGOPOB MPH HCHBLITAHHU
20 uaum oTka3 mecTd npuGopoB mnpu ucneraHud 30, ecau npuGOpH!
HCIILITBIBAIOTCS] HE3aBHCHMO APYT OT Apyra?

181. BeposiTHOCTB TOrO, YTO Ha HEKOTOPOM MpPENNPUSTHH PACXOJ
SJIEKTPOSHEPI'MH NPEBBICUT CYTOYHyi0 Hopmy, paBHa 0,2. KakoBa
BEPOSITHOCTb TOTO, 4TO 3a 25 paGouux aHeHd OyleT 3adUKCHPOBaH
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nepepacxof 3JMEKTPOSHEPTHH: a) B TEUEHHE IATH AHeH, 6) OT mATH
JIO CeMH JIHeH BKJIIOUHUTENbHO?

182. KakoBa BeposiTHOCTb TOTO, 4TO npy 80 6poCcaHHUAX HIPaabHON
Koctu natepka BouimajeT oT 10 mo 20 pa3 BKJIIOYUHTENBHO?

183. YmnakoBuwk ykaaaeiBaer 900 peranefi, nposepeHHnx OTK
WM H3TOTOBJEHHBIX PaGOYMMH, MMEIOMMMH JIHYHOe KaeHmo. Beposit-
HOCTh TOTO, YTO JeTasb IIOMeyYeHa JIUUHBIM KiaeiiMoM, paBHa 0,1. Hai-
JUTe BEPOSITHOCTb TOTO, 4TO cpeau HHX okaxercs or 100 go 120 ge-
tajeldl ¢ JUYHBIM KJaeHMoM.

184. dnexrpocraHuusa obcayxkuBaer cetb ¢ 6000 Jjammnouex,
BEPOSAATHOCTh BKJ/IOUEHHS KaXKJIOH U3 KOTOpPHIX 3a Bpems ! paeHa 0,8.
Hafinute BEepOATHOCTb TOrO, YTO ONHOBPEMEHHO OYIET BKJIIOUEHO He
meHee 4750 nmamm.

185. BeposiTHOCTb BHIMIpBIIA Ha OfUH OuseT jnoreped pasHa 0,02.
KakoBa BeposTHOCTH TOro, uTOo M3 100 OM/IETOB BEHIMIPHII BHINAJET:
a) Ha JBa Ouseta, 6) XoTa Obl Ha OfMH OWJIeT, B) Ha JBa WJIH TpU GH-
Jera’?

186. BeposiTHOCTE TOTO, YTO H3[eNUe He BBLIAEPIKUT HCIBITAHHS,
paeua 0,005. Hafinute BeposTHoCTh TOro, uro u3 600 nmpoepsiembix
U3Jequil He BbIAEPKAT HCNLITaHUSI Gojiee ABYX H3JeNHil.

187. BeposiTHOCTB TOrO, YTO Ha CTPAHMIlE KHUI'M MOTYT OKa3aThCs
oneuatku, paBua 0,0025. ITpoBepsiercs kHura, coaepxamias 800 crpa-
uull. Hafinute BeposiTHOCTD TOr0, 4YTO C ONEYaTKAMH OKaMKeTCs:
a) 5 crpaHul, 6) OT Tpex A0 MATH CTPaHHIL.

188. C ToproBoii 6a3el B MarasuH OTIPABJIEHO 1 JN0GPOKAYECTBEH-
HBIX u3fenuii. BeposiTHOCTB TOro, UTO U3AeNMe NMOBPERUTCA B MYTH,
paBHa p, NpHUYEM 7 BEJIHKO, a p Mano. F3BecTHO, YTO BepOSTHOCThb
MOJy4eHHs] MarasMHOM 4YeThIPeX H3JeNHH, MOJNYYHUBIIHX JedeKTHl,
paBHa BepPOSITHOCTH MOJIyYEHHs MarasMHOM HATH M3fenuil ¢ Jedekra-
mu. Haliiure BepoOATHOCTb TOTO, YTO MarasvH HOJYUHUT CeMb H3NEIHH
¢ JpedekTaMu.

189. U3 mosnnoro HaGopa KocTed JOMHHO Hayjpauy 75 pas usBie-
KalOT N0 OXHOH KOCTH, INPHYeM IIOCjIe KaXKAOTO H3BJEUeHHS KOCTb
Bo3Bpamiaercs B urpy. KakoBa BepOATHOCTb TOTO, YTO NIPH 3TOM «LYyGab»
nosiBUTCA 25 pas?



IJIABA II
CJAYYANHDBIE BEJIMYHUHDI

§ 1. PACTIPEJEJIEHUME BEPOSTHOCTEH
JUCKPETHBIX CJIYYANHBIX BEJUYHUH

Cayuaiinas eerusuna X — 310 uucioBas ¢yHKmua X = f (o),
ompefie/ieHHasi Ha NPOCTPAHCTBE 3/1EMEHTapHBIX COOpITHH. MHOMXKeCTBO
3HAaYeHUH 3TOK PYHKUUH X, X5, ..., X, ... HA3BIBAIOT MHONECIMEOM
603MONCHBLX 3HAMEHUD CIydalHOH BeNTHYMHBL.

CrnyuafiHpie BeMHUYHMHBl, MMeIOLIHe CUETHbIE MHOXKECTBA BO3MOXKHBIX
SHAUeHHH, HasHIBAIOTCH OuckpemHomu. Henpepwsrole ciydaiiHbie Be-
JIMYMHBI IPUHUMAIOT BO3MOXKHbBIE 3HAYEHUSI U3 HEKOTOPOT'O NPOMEXKYTKA.

JluckpeTHas ciyyafiHass BeJHYHHA OIpeleNeHa, €cJH H3BECTHEI
BCe ee 3HaueHHs M COOTBETCTBYIOIIHE UM BepOSTHOCTH.

CooTHomeHHe MeXJAy BO3MOXKHBIMH 3HaUeHHMsIMHM CJIy4aiiHO# Be-
JHYMHE M COOTBETCTBYIOLUIMMH MM BEPOSATHOCTSIMM HA3EIBAIOT pachpe-
Oeneruem eepoamuocmed, caydatinoll eeaudurst. JINsi IUCKpETHOR ciy-
YalHO# BeJHMYMHBI 3TO COOTBETCTBHE MOXKET OhITh 33JjaHO B BHie Tal-
JIMLBL:

IlpuBenem pacnpefe/sieHne BepoOATHOCTeH HEKOTOPHIX AUCKPETHBIX
BeJINYMH:

1. Pagromeproe pacnpedererue BepOSTHOCTEH CAYyUaHHON BEIHUH-
Hel X, DpUHUMAaoOWied n 3HayeHHH, 3afaercs GopmyJiol

ma=m=% (28)

rae {¥;, ..., X,} — BCE BO3MOXKHbIE 3HAUEHHs CAyYafHOH BeJIHUYMHBL.

2. Bunomuaneroe pacnpedeserue BepOSITHOCTEH ClydaiiHOH BesH-
uuHbl X, 3HAUEHHSIMH KOTOPOH SIBJISIOTCS BO3MOXHBIE 3HAUEHHS QHC/IA
m TosiBJIeHHs coObiTHS A TNpH NPOBEIEHHH N NOBTOPHBIX HE3aBHCH-
MBEIX HCHBITaHHH, 3ajaercs GopMyJoi

P, (X = m) = Cipmq~™, (29)
rme m=20, 1, 2, .., n.

43



3. T'unepeeomempuseckoe pacnpedeserue BepOSITHOCTEH C/LydaHHOM
BeqMunHb X 3amaercs ¢opmyJod
m Ck—m
n—s
P,(X=m= ——k . (30)
Cn

31ech n — YHCIO Pa3lUYHLIX 3JEMEHTOB MHOXKecTBa M, U3 KOTOpPHIX
S 3/eMeHTOB 00JafaloT ONpefieNeHHEIM CBOACTBOM; k — UYHC/IO 3Je-
MEHTOB BBIGODKH, @ /M — YHCIO 3JeMEeHTOB, 00/afaiolUX STHM Ke
CBOMCTBOM U OKa3aBLIMXCS B BBIGOpKE, NPHYEM /1M MOXKET NPHHHUMAThb
cnepytomue 3HaveHus: m =0, 1, 2, ..., s, ecnu s k.

4. T'eomempuueckoe pacnpedeserue BePOSTHOCTEH cJiydaiiHo# Be-
JUYHHBEL X, 3HaUCHHMSMH KOTODOH SBJSIIOTCS BO3MOXKHbIE 3HAYEHHS
YHcAa /M TPOBeleHHBIX HCIBbITAaHUH, YAOBJETBOPSIOMHX cxeme DBep-
HYJIJIU (IPUYEM ONBIT IPEKpallaeTcsi NOCJe MepBOro K€ HCILITaHHUS,
B KOTOPOM paccMaTpHBaeMoe coObITHe MOSIBHJIOCH), 3ajaeTcs Gopmyaoi

P, (X = m) = pgm—, (31)

rmem=1,2,3, ...
5. Pacnpedenenue Ilyaccona 3afaercsi QopmyJioH

hm
PX=m)=eP=—, (32)
m!
rie m=0,1,2 ....
Ecan x;, %5, ..., X, — 3HaU€HHA cayyalHOH BenuuuHE X, a y,
Yo, «-ey Ym— 3HAUEHHA CJIyuafiHOH BeNMYHHHL Y, TO ABYMepHas Be-

auunHa (X,Y) cuuTaeTcs 3agaHHON, €CNM yKas3aHbl BEPOSITHOCTH
rij ANA Kaxuo# mapel (x;, y;). Ecim p; — BepoATHOCTb 3HaueHus
Xi, @ §; — BePOATHOCTb 3HAYEHHA y;, TO CIPaBENIMBbL (OPMYJEI

m n
pi = zr,-j u qj=2nf.

j=l =1

Cnyuafineie BenuuuHEl X M Y Ha3hIBAlOTCS He3a8UCUMbIMU, €CTH JJIs
JMOOBIX [ U j uMeeM rij = piq;.

Ecmu X — cayuaiiHas Bennqnﬁa NpHHMMalomas 3HA4YeHHs X,
Xgy «++y X, C BEPOSITHOCTAMH Py, Pa, -, P, TO 4epes f (X) oGosHayaior
Clyya#iHyl0 BeNIHYMHYy, TNPHHHMAOWMYIO 3HaueHHs [ (x,), [ (x.),

[ (x,), mpuuem ecnu, Hampumep, f (x;) = f (x;), TO COOTBeTCTByIOILlee
3HayeHue Oepercsl JHIIb OAMH pas. Bepom*uoc*rb 3HaueHus [ (x;)
paBHa ) pr, Tlle cymMmma GepeTcsi Mo BCeM Rk TakuM, 4TO f (i) = (x:).

AHanornyHO OmpenensioTcst (GYHKIUM OT HECKONBKHX CJy4aHHBIX
Benuunn. Hanpumep, cymmoi cayuaiineix eeaunun X n Y HaspBaioT
cnyyafiHyio BeamuMHy Z = X 4 Y, 3HayeHus KOTOpoH paBHbl pas-
JHYHBIM uwMCaaM ¥ + ¥, 1iKn, 1 j<m, a BepoaTHOCT
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3HaueHusl 2, paBHa My;;, Tleé CyMMHDOBaHHE BEJIeTC MO BCEM Mapam

(i, j), Ana KoTopeIX x; + y; = z¢. Ecau Benmunnbl X u Y HesaBHCH-
MBI, TO

PZ=2z)= X PX==x)P (¥ =y).
Y =%
TouyHo Tak ke ompelensercs Npou3BeeHHe ABYX C/AyYaHHHX BeJH-
YHH.

Jureparypa: [1], § 2021, c. 79—84.

VYV kKa3zauusd. AHamu3 u pelieHue 3a5au, B KOTOPHIX TpebyeTcs
cocTaBuUTb TabJuIy pacnpeleneHHs BepPOsSITHOCTeH ciy4adHOH BesH-
YHHEl, DEKOMEHAYeTcsl AelaTh MO CAeAyHomeH cxeme:

1. YcranoBuTe, 4TO ABJAETCS CAy4YaHHOH BEIMYMHOH B paccMarpH-
BaeMoll 3ajaue.

2. Tlepeuncnute Bce BO3MOXKHbIE 3HayeHHSl ClyYyaHHOH BENHYHHHI.

3. W3 ycrnoBus 3ajauu ycTaHOBUTE 3aKOH paclpelefeHHsl BeposT-
HOCTeH cay4afiHOH BeNIHYHHBEL.

4. Vcnonp3ysi COOTBETCTBYIOILYIO (opMyJay, HaHAUTE BEPOSATHOCTH
NOSIBJIEHHS BO3MOXKHbIX 3HaYeHUH cyualHOHN BEJHUUHBI.

5. CocraBbTe Tal/IHMIly pacnpenejeHHss BePOSITHOCTElN caydaiHOH

n

BEIMYMHEl ¥ TPOBEPHTE, UTO 2 pi=1.
=l

[Tpuwmep 35 CocraBbTe TabMully pacnpefeneHus BepOATHOCTEH
yycja nomajaHui B MULIEHb NPH TPeX HE3aBUCHMBIX BbICTpeaax,
eC/IH BEPOSTHOCTb MOMAaJaHusl NP KaXAOM BeicTpesne paBHa 0,2.

Pewesnue. Cayuafinas BenuuuHa X eCTb YHCJIO MNONafaHui
B MuIleHb. TaK KaK IPOH3BOAATCA TPH HE3aBHCHMBLIX BEICTpeJa, TO
ciyyafiHasl BeJMYHHA MOXKET NIPUHUMATh CAeAyHomuie 3HayeHus: x;=0;
X, = 1; x5 = 2; x, = 3. Caiyuaiinas BeiuyuHa X HMeeT GUHOMHaAJIbHOE
pacmpefiefieHHe BePOATHOCTEH, NMOCKOAbKY HCIBITaHHS, paccMaTpHBae-
Mble B 3ajade, yIOBIETBOpsOT cxeme DBepryaau. I[lo dopmyie
P,(X =m) = Cipmg"—™, tnem =0, 1, 2, 3, Haxoaum: P (X = 0) =
=0,512, P(X=1=0384, P(X=2)=0,0, PX=3)=
= 0,008.

TakuM o6pasoM, moJsiyyaeM CAeAYIOUYIO TabaMIy pacrnpeieneHus
BEPOSITHOCTEH C/y4aHHOH BeJHYHHBI X:

x,-|011|2|3

piI 0,512 l 0,384 \ 0,096 l 0,008

[Tposepxka:

pi = 0,512 4 0,384 + 0,096 + 0,008 = 1.

-
I Nk
i
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MNpumep 36. HesaBucumbie ciyuafinble BenwuuHel X H Y
3aflaHbl TaGMMIAMH pacnpefiefieHus BepOSTHOCTeH:

s 1] e | 3| 4
pl‘0,4\0,6 q,-lo,s 0,2

CocraBuM TaGauLy pachpeleneHHst BepOATHOCTeH ClydYaiiHOH BeqHyH-
el Z =X + Y.

Pemwenue Bo3smoxHbie 3HaueHHs CIy4yaiiHOH BeJAMYHHBI Z
paBHH 2; = 4; 2z, = 5; 23 = 6.

Pe=4)=PX=1)P¥Y =3=04-08=0,32
PZ=5=PX=2)PY=3)+P(X=1)P (Y =4 =056
P(Z=6=PX=2P(Y=4)=06-02=0,12.
TonyyeHHBle 3HaUeHHUS 3anyilieM B TaGaHILy:

2 | 4 l 5 | 6
Pi | 0,32 I 0,56 | 0,12

3anauu

190. Kakue u3 nepeurc/eHHBIX HHXKe CyYaHHLIX BeIHYHH ABJSIOT-
csl JUCKPETHBIMH:

1) uucio momajaHu# B MUIUEHb IIPH JECSTH HE3aBUCHMBIX BHICTpE-
Jax;

2) oTknoHeHHe pasMmepa oGpabaThiBaeMOH JeTany OT CTaHAApPTa;

3) 4HCI0 HeCcTaHZAPTHHIX H3LeNHH, OKas3aBIIMXCS B NapTUH U3
100 wuspenuit;

4) 4yuc/I0 OYKOB, BHIIABIIMX Ha BepXHel rpaHy IpH OJHOM noadpa-
ChIBaHHH HTPaJbHOrO KyOuKa?

191. IlepeunciuTte BCe BO3MOXKHBIE 3HAYEHMS CJAyYaHHOH BeJIHYH-
Hbl X, ABIF0UIEHCA YHCIOM OTJIMYHBIX OIleHOK Ha 5K3aMeHe B rpymme,
cocrosmell u3 25 CTYAEHTOB.

192. Kakue BO3MOXKHbI€ 3HAUEHHS MOXKeT NMPHMHHMMATh CayyaiiHas
BeIMuMHa Y, oO3Hayaiomas 4ucjao 0GpaslioB CILIABOB, HCIOJb3YEMBIX
IPH HCOBITAHMH JO NEPBOro PaspylleHHs HJAH JO IOJHOTO U3pacxo-
JOBaHHSA BceX o0pasloB, €CJIH HX HMeeTcs 6 ITYyK?

193. Kako#l 3akoH paclpefeneHusi BEDOSTHOCTEH UMeeT ciyJyaiHas
BEIMUMHA, O3HAUAKOLIas YHCJIO NMOsIBIEHUS repba: a) mpH ONHOM IMOJ-
OpacbiBaHUHM MOHETHI; 0) IPH [NECATH NOAGPACHIBAHHUSX MOHETHI?

194. B xopoOxke uMeroTcs 7 KapaHjaliei, U3 KOTOPHIX 4 Kapaujaia
KpacHele. Haynauy usBiaekaiorcs 3 Kapanmama. Kako#t 3akoH pacnpe-
Je/leHUs BEePOSATHOCTEH HMeeT cJjydaliHas BeldM4YdHa, O3Havawomas
YHUCIO0 M3BJAEYEHHBIX KPACHBIX KapaHjaueid?

195. Monera mnox6paceiBaerca 4 pasa. Has ciaydafiHoro gucia
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nosiBjenuss repba cocraBbTe TaliHLY M IOCTPOHTE MHOTOYTOJBHHK
pacrpefieeHHsi BepOSITHOCTEH.

196. CocraBbTe TabjuLly pacnpefeneHHss BeposTHOCTeH ciydaliHo-
ro YWcja OYKOB, BHINABLUIMX Ha BepXHeH I'DaHH UIPalbHOrO KyOHKa
npU ofHOM IofGpacklBaHHHU.

197. Ilo ogHOMY M TOMY XK€ MapUIpYTy B OAMH M TOT XKe [eHb CO-
BepiualoT noJser 3 camosera. Kaxnawii camoser c¢ BeposiTHOCThIO 0,7
MOXeT MPOM3BECTH IOCaJKY MO pacmucaHuio. s ciaydadHOTO 4uc/ia
CaMoJIeTOB, OTKJOHMBLIMXCS OT PaclMCaHHSsl, COCTaBbTe Tal/IMIY pac-
npefeneHusl BepOATHOCTEH.

198. YuacTHHK uUrpH B JanTy 5 pas ObeT mo Msuy. BepostHocTh
nonajaHusl B MSY JanTofl IpH KaxaAOM yAape OJMHAKOBa M PaBHa p.
CocraBbTe TabauLy paclpefeneHHsi BEPOSTHOCTEH YHC/Ia MonafaHui
B Mau. Mcnone3ys Tabnuny, nokaxure, uto P (2 < X < 3) = 10p%¢?,
e ¢g=1—p.

199. M3 25 KoHTpOJBHBEIX pafoT, CpeAHM KOTOPLIX O OIEHEHHI Ha
OTJIMYHO, Hayraj u3BaeKaioT 3 paboTel. CocraBbTe TaGMHIy pacmpe-
JeneHdss yucaa paboT, OUEHEHHBIX HAa «OTJIMYHO» H OKAa3aBIUHXCA B
BHIGOPKe.

200. HaGpaceiBatoTcss KoJba Ha KoJblllek J1HO0 A0 MEepPBOro
nonajgaHus, Ju60 A0 MOJHOTO H3PACXOAOBaHHS BCEX KOJEl, YHCIO0
kotopeix paBHO naTtH. CocTaBbTe TaGAHLY pachnpefieneHHs BepOSAT-
HocTe#l ciyyalHOro yucia OpOIIEHHBIX KOJeElN, eCclId BepOSITHOCTh Ha-
GpachiBaHHUS KOJbIA Ha KOJBIIIEK NPH KaXKAOM HUCIBITAaHUU NOCTOSIHHA
u paBHa 0,9. Mcnonp3ys nosnyueHHyio Tabauny, Haigure P (X < 4).

201. BeposiTHOCTh MONajaHHUA CTpeJKa B MHIleHb pasHa 0,5,
Crpenok, uMes B 3anace 6 naTpPoHOB, BeeT OTOHb MO MHINEHH [0 Iep-
BOrO IMONaJaHHsl MJHM [0 MNOJHOTO M3PacXONOBaHHA BCEX NaTPOHOB.
CoctaBbTe TabJHLy pacnpefeeHUs BEPOSITHOCTEH CIY4afiHOTO uHcaa
H3PaCXOJOBaHHBIX NaTPOHOB.

202. Mmetorcs 6 GuietoB B TeaTp, 4 U3 KOTOPHIX Ha MeCTa MEPBOro
pana. Haynauy Gepyt 3 Guiera. CocraBpTe TaGaHiy pacrnpenesieHus
BepOsITHOCTeH yucjaa GWJIETOB NMEepBOro psja, OKas3aBIIMXCH B BhIGOp-
Ke. Mcronp3ys nonydeHHyo Tabauny, Haligute P (X < 3).

203. CocraBbTe TabaHILly pacnpefieseHHs BePOSTHOCTEH CayyafiHoro
yhca CTPaHUIl C OmeYaTKaMH, ecld MpoBepsieMasi KHHra HacUMThIBAeT
800 crpaHull, a BepOSITHOCTb TOTO, YTO Ha CTPaHHIE MOTYT OKa3aThCs
omeyaTkH, paBHa 0,0025.

204. CocraBbTe TaGmuLy pacnpelieeHHs BePOATHOCTEH cayuail-
HOTO YHCJa W3AeauH, BBIAEPKABUIMX HCILITAHHME, €C/TH UCHBITHIBAIOTCH
600 nmertanefi, a BEDOSTHOCTb TOTO, YTO U3JENHE BLHIIEPKHUT HCILITAHHE,
pasua 0,005.

205. JluckpeTrHas ciyyaiiHas BeauudHa X uMmeer Tabauny pac-
npefeseHus BeposiTHOCTEH:
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CocraBbTe TaGauLy pacnpee/ieHHsT BEpOATHOCTEH C/ydalHbIX BENTHYHH
Y = X?, Z =3X.
206. Cayuafinas BenuunHa X mpHHHMaeT HaTypasibHble 3HaueHHS,

mpuueM SHAUEHHE 1 ¢ BEPOTHOCTBIO . CocraBbTe Tabauiy pac-

. o . . aX
npefieieHHsi BEepPOSITHOCTEH JJ/15 CIydafiHOM BeNHYMHBL Y = 31n-2—.
207. CocraBbTe TabJuLly paclpeneneHusi BEPOSITHOCTEH AJs Cly-
yaiiHoit BeqmuuHbl Z = XY, eciu X u Y — HesaBHCHMBle Caydai-
HElE BEJIMUMHEI, 3aJaHHBIe TaOGMHIAaMM pacnpeleneHus:

xi‘l|2|3'4 w | o1

1|1 1l2 1| e
p — - — - 91 — -
N 3‘10 5 3 | 3

208. CocraBbre Ta6auLy pacnpefeneHHs BePOATHOCTeH AnsA Cly-
yatinosi BenuuuHel Z = X + Y, ecim X um Y — HesaBucuMble cay-
yajiHple BeJIMUHHBL, 33JaHHBle TabJaHUaMH paclpeleeHus:

Xt| 5 l 6 i | 0 l 1
o l 0,6 | 0,4 7 | 0,2 | 0,8

209. CocraBbTe Talbiuibl pacrpefie/leHHsl BEPOATHOCTEH s Ciy-
yalHuX Beanmuud Z; = X + Y u Z, = XY, eciu X u ¥ — nezasu-
CHMbIe CTYYaiiHBle BeJIMYHHBI, 3aJaHHble TaOJHLAMH Paclpefe/eHus:

xiO‘SiIO yl|0|2|4l6
,,,l_li\i q,.|L|L33
2 | 6 | 3 5 |10]10]5

§ 2. YACJOBBIE XAPAKTEPUCTHKH
JAVUCKPETHBIX CJYYAWUHBIX BEJHWYUH

Mamemamuveckum oxcudanuem (CpeIHHM 3HaUEHHEM) IUCKPETHOMH
cnyyafiHo#i BedMuMHbl X Ha3bIBAlOT CyMMYy NpPOM3BENEHHH BCcex ee
BO3MOXKHBIX SHAUeHHH Ha COOTBETCTBYIOLINE UM BEPOSTHOCTH

[ee]
MX) = zxipi, (33)

i=l1
npuyeM psif, CTOALUA B IePBOH YACTH 3TOTO DaBeHCTBA, IHpeArnoJa-
raetcsi a6couoTHO cxoaamumcsi. [ToMuMo 0603HaYeHK T MaTEMATHUECKOTO

oxunanus M (X), npumeHsieTcs: TaKxke 0003HaueHHe m.

Hucnepcued Ouckpemmoti cayuatinod eeaudurs: X Ha3bBalOT MaTe-
MaTHYeCKOe OXHAAHHE KBajipaTa OTKJOHEHHS CJIy4afHOH BEIHUHHBI
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OT ee Martemaruueckoro oxupgauus D (X) = M (X — M (X))2. Iduc-
nepcust AUCKPETHOH cly4yaHHOH BeJHYMHbI BEIYUCAACTCS 1O GopMyaam:

D) =3 (e — mp* pi (34)

D (X) = M (X?) — (M (X)) (35)

Cpednum Keadpamuueckum OMmMKAOHEHUEM OUCKPemHOl caydatinol
GeAuduUHbL HASHIBAIOT KOPEHb KBaJpaTHHIH M3 JUCIIEPCHU

o (X) =VDX). (36)

Ecau cayyaiinas Benmunna X wuMeer OHWHOMHAJIBHOE pacrpene-
JIeHHE BepPOSTHOCTEH, TO

M (X) = np, D (X) = npq. (36")

Ecnu cayuaiinas BenuunHa X MMeeT reoMeTPHYECKOE pacipeneneHue
BEPOSITHOCTEH, TO

MX) =2, Dx) ==L (36")
p p

Ecnn coyvafinas BennuuHa X HMeeT MYacCOHOBCKOE pacmpefe-

JIeHHe BepOsTHOCTEH, TO
M (X) =\, D (X) = A. (36™)

Ecnu B 3amaue cayuafinas BequuuHa 3ajaHa TaGauileil pacnpenene-
HHS BepPOsITHOCTeH, TO AJs BBIYHC/IEHHS ee YHCJAOBBIX XapaKTepHUCTHK
HaJ0 MUCMOAb30BaTh Hopmydsl (33—36).

Ecnu B 3agaue tabnuiia pacnpeneneHusi BepOATHOCTEH He JaHa, HO
U3 YCJIOBHS 3aJa4d MOXKHO YCTAaHOBHTb 3aKOH pachpe/iejieHHs] BeposiT-
HOCTEH, TO /Il BLIYMCICHHA UMCAOBBIX XapaKTEDUCTHK CJIydyadHoM
BEJIMYHHBI MOXKHO NPHMEHsiTh ¢opmynsr (36'—36""").

OrMeTHM HEKOTOpble CBOHCTBA MaTeMaTHUYECKOTO OXHAAHHMA MU
JIUCTIEPCUH:

1. Mamemamuueckoe oscudarue AurelHOd KomOuHayuu CAYYALiHbLX
BEAUMUR PABHO COOMEEMcmeyouell AUHelHOU Kombunayuu ux mame-
MAMUHECKUX OHCUOQHULL:

M (CiX; + C2X2 + .. + Cu Xn) = CM (X,) + C.M (Xs) +
+ oo + G M (Xn),
rae Cy, Cs, ..., C, — nocmosumsie.

2. Ecau cayuaiinee geaununol X u'Y uesasucumer, mo mamemamue-
CKOe 0JCUOQHUEe UX NPOoU3Be0eHUs PABHO NPOU3CEOCHUID MAMEMAMUMECKUX
oorcUOaHULl MHOMCUMEnel:

M (XY) =M (X) M (V).

3. Mamemamusueckoe oxcudanue ¢pynxyuu Y = [ (X) om cayuaiinod
geaununsl X 6vipascaemcs gopmyrol

ME@) =3 f () pi
=]

e0e p; — 6ePOAMHOCMb SHAYEHUS X
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4. Ecau X — cayuatinasn eeauduna, a C — nocmosaHHas, mo
D (CX) = C®D (X)

7}
D (X + C) = D (X).
5. Ecau cayuatinole eeaudunst X u'Y Hesasucumel, mo
DX+Y)=D(X)+ D ).

Us cpoiicTB 4 u 5 BuiTeKaer, YTO eCaM CJydalHble BeJTHUMHBL X,
Xg ..., X, HesaBucumbl, a C;, C,, ..., C,— NOCTOSHHbBE, TO
D (CiXy + CoXy + . + Cu X,) = CID (X)) + C3D (Xy) +
+ ... + CD (X,).

Jurtepartypa: [1], § 31, c. 125—128, § 33, c. 139—143.

ITpuwmep 37. Canyuafinaa BennunHa X 3afaHa cjaefymomel tab-
JUIEH paclpefiesieHHsl BepOsITHOCTEM:
PR | 5 | 8 | 9

i 10,1 | 0,4 I 0,3 | 0,2

Haitnem M (X), D (X), o (X).

Pemeunune. Tax Kak u3BeCTHa Taliuua pachnpeneieHuss Be-
posTHOCcTeH, To no dopmyae (33)

MX)y=2-01+5-044+8-03+9-02=56,4.

Ias Beiuucaenuss D (X) Ha#imeMm cHawana M (X?):

M(X?)=4-01+25-04+64-0,3+ 81-0,2=458.
[To popmyae (35)

D (X) = 45,8 — 6,4 = 4,84.
Y, BakoHnen, no ¢opmyne (36)
o (X) =V484 =22

ITpuwmep 38. Halizem mareMaTHyeckoe OXKHAAHHE H LHCIEp-
CHIO YHCJ/a JIOTepedHbIX OUIETOB, Ha KOTOPhIe BEIMAAYT BHIMTPLILIH, ec-
Jau npuobpereso 100 6uneToB, a BEpOSITHOCTb BBLIMTPhLIILIA HAa KaXKIHiH
6user pasua 0,05.

Pemenue. Ilyete X — uncio JorepefiHblXx OuJIETOB, Ha KO-
TOphle Bbinajgu Buurpeimy. CnyyaifiHasi BenuunHa X 1uMeeT OMHOMH-
aJlbHOE paclpefeNeHue, TaK KaK MCMbITaHUs, PacCMaTpUBaeMble B 3a-
Jaue, ynoBJaeTBOPAOT cxeme DBepuyaau. Ilostomy

M (X) = 100 - 0,05 = 5,
D (X) = 100 - 0,05 - 0,95 = 4,75.
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[Tpumep 39. Tpu crpenka He3aBUCHMO APYr OT JApyra cCTpe-
JAI0T 10 OfHOH ueid. BeposiTHOCTD momajaHHsi MePBOTO CTPeNKa B
ueab pasua 0,7, Broporo — 0,8 u Tperbero — 0,9. Haigure Marte-
MaTHYeCKOe OXHAaHHe 4YHcja NOoNnajaHufl B uelb.

Peweunwne. Ilycrhb ciyyalinas BennuuHa X, — 4uC/IO MoMHa-
JaHUB B LeJb AJs1 MepBOro crpeika, X, —YHCIO NONajaHuil B LEJb
IJIsT BTOPOTO CTpeJIKa, X3 — YHCJIO0 MONajaHuil B Uedb AJs TPEThEero
crpenka. Torga ciydafinas BenmunHa Z = X; + X, + X3 — uncio
nomajaHuii B Ueab Tpex crpesnkoB. Ho MaremaTuueckoe oxupaHue
CyMMbl KOHEYHOTO YHCJIa HE3aBHCHMBIX CJAYYafiHBIX BEIMYHH paBHa
CyMMe HX MaTeMaTHUYeCKHX oxuiauui. CrenoBaTelbHO,

M@Z) =M (X)) + M (Xp) + M (Xy).

TaGnuna pacmpenesieHust BepOSTHOCTeH cCayd4alHOH BEIMYHMHBL X,

x; 0 1
——|——|——, caenoBatensno, M (X;) =0,7.
pi 0,3 0,7
Ananornuno M (X ) =08 u M (X;) =09,
3uayur, M (Z) = 0,7 + 0,8 4+ 0,9 = 2,4.
3anauu

210. Haijinure MaTemaTHueCKOe OXHAaHHe, AMUCIIEDCHIO U CpelHee
KBaJpaTHYeCKoe OTKJOHEHHE CJayyafiHON BenuuuHel X, 3alaHHOH
TaGauuedl pacnpefeieHUss BePOSITHOCTER:

xil2‘3‘6 7‘8 10
pl\o,xlo,zl 0,2\0,15 0,1

o BuimoOJHEHHST 3aJaHHMS BBIYMCAUTE BEPOSITHOCTb TOrO, YTO CIy-
yafiHasl BeJMYMHA NPUMET 3HaueHue x = 6.
211. B ampeine cpeiHecyTouHas TeMmIepaTypa BO3AyXa AJsi HeEKo-

TOpPO#i MECTHOCTH YZHOBJETBOPSIET CJEAYIOMEMY 3aKOHY paclpefese-
HHSI BEPOSITHOCTeH:

Hafinure Maremaruueckoe oxupanue M (f) cpenHecyTOuHOH Temme-
paTypsl.
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212. He3aBucumble ciyuyaiinbie BequuuHel X U Y 3aiasbl cjlenymo-
UMK TabaulaMu pacrpelesneHus:

xi|—2|—1io 1'3
pi|0,1|0,2’0,25 o,35|0,1

y,-|—3 0 1]2

4 l 0,1 02|04 I 0,3

3HaueHHus KakoH M3 STHX c/lydyalHBIX BeluyuH Gosiee paccesiHbl OT HX
cpefiHux 3Hauenuii? Hafinutre M (X +Y) u D (X + V)

213. Cnyuaiinas BenuuuHa X 3ajaHa caepyiouieil Tabnuuei pac-
npefeseHuss BepOSITHOCTEH:

x,-|1|2|3|4 5|6
pi|0,05|0,1510,2|0,35 0,15.0,1

Boiuncitire BeposTHOCTh cobhiTus (M — 0 < X < m -+ o).

214. Ha daxkynbrere ycneBaemoctb cocrasisier 90%. Haymauy
BeiOupaioTcas 40 crynmenroB. Halfijure MaTemarHueckoe OXHIaHHE H
JUCIePCHIO C1y4yaiiHOro YMcja YCHeBaIOUUMX CTYAEHTOB, OKa3aBIIHXCs
B BbIOpaHHOH rpymmne.

215. BeposiTHOCTb MOPaXKeHHUs LENH NMPH KaKAOM BLICTPese paBHA
0,2. Cxo1bKO Haf0 NMPOU3BECTH BbiCTPENOB, YTOOLI MOXKHO ObLIO OXKH-
IaTh B cpefHeM 5 momaJaHW# B Lelb?

216. IlpousBoautca crpeanba MO LeIW JO [EepBOrO MOMAafaHUs.
BeposaTHoCTh momajaHus Npu KaxJIoM BeicTpese pasHa 0,25.Haiigute
MaTeMaTHYeCKoe OXHIAHHE U IHUCIEePCHIO CJy4YafHOTO YHC/ia MPOU3Be-
IeHHbIX BLICTPEJOB.

217. Ha6paceiBaioTcsi KOJbLla Ha KOJBIIIEK WM JO HEPBOTO [HO-
nagaHus WIH O MOJHOTO H3PacXOJOBaHHUS BCEX KOJel, YHCJIO KO-
TOpPBIX paBHO naTH. [loka)KWTe, YTO eciH BEPOSTHOCTb HaGPOCHTH
KaxJioe KOJNbLO Ha KoJbillek paBHa 0,9, To MaTemMaTHuecKoe OXHAaHME
cayyaiiHOro ymucsa GpolleHHbIX KoJjen pasno 1,1111.

218. Hafinute wMaremaTHyeckoe OXHJAHHE H IHUCIEPCHIO UHCHA
6pakoBaHHBLIX Jerajeil, eciu npoeepsercs naptust #3 10 000 geraneii,
a BepOSITHOCTb TOTO, YTO JeTalb OKaxkercs OpakoBaHHOH, paBHa
0,005.

219. V3 15 »KeTOHOB, 3aHYMEPOBAHHBLIX LEJNbIMH 4uciaMu OT 1 1o
15, naymauy ussnekarorcsi 3 xeroHa. CocraBbpTe TaGnuily pacnpefene-
HuUsl BEPOATHOCTEH JJIs1 Ync/ia BHIOPAHHBIX KETOHOB, HOMEpa KOTODPhIX
KpaTHel natu. HaliiuTe MaTemarnuyeckoe OXMAaHHe STOH C/lyyaHHOH
BE/IUYHMHBL.
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220. HesaBucumble cayuaiinnie BenuuuHsl X U Y 3ajaHbl cienyio-
WUMH TabiuuaMi pachpefiefieHUs BEPOSTHOCTEMH:

s | 2] 8|4 | 1] 2] s
P |0.6] 030, 9 ]0,1'0,2|0,7

Haiinute MaTemaTuueckoe OXHJaHHe ciaydalHoit BenuduHbl Z = XY
IByMsl crocofaMH: a) COCTaBHB HpeIBapHTeNbHO TaGIUIy pacnpene-
JIeHHs] BepOSITHOCTEH cyyalHOH BeJu4uHB! Z, 6) UCNOJb3Ys CBOHCTBO
M (XY) =M (X) M (Y).

221. HesaBucumele cayyaiigbie BeanduHel X u Y 3agaHbl caefyno-
wuMu TabJauLaMHM paclpeleleHUsi BepOATHOCTeH:

s | 1] s | 2|4
D lo,7|o,3 9 |Q,6]0,4

Hafinure nucnepcuio ciydaifinofi Beiauuudsl Z = X + Y nByms cmo-
cobamu:

a) COCTaBHB MNpeNBapHUTENIbHO TalJuIly pacrnpefeneHusi BepOATHO-
cTefl cayyallHOH BeJMYHHbI Z,

6) ucmosp3ys cBoiicteo: D (X + Y) =D (X) + D (Y).

222. MareMaTHyecKoe OXHJaHHe H JucOepcHs CAy4adHOH Besu-
uynHbl X cooTBeTcTBeHHO paBHbl M (X) = 7; D (X) = 1,2. Haiigure
MaTeMaTHYecKoe OXKUAAHHe U JHCMEPCUIO CIydYaliHbIX BeTUYHH:

a) 2X — 3; 6) 4X; B) 3X + 5.

223. Cnyuafiuble Bennunael X U Y umetor M (X) = 4, M (V) =

= 5,5. Halinure MaTemaTHYeCcKOe OKHJEHHE CIYyYaHHOH BEJHYHHBI

Z=2X+3Y —1,5.
224, VicnbiTHBaeTcs YCTPOHCTBO, COCTOsIiee M3 MSATH HE3aBHCHMO
paboTaromux npu6opoB. BeposaTHOCTH 0TKa3a IPUOOPOB COOTBETCTBEH-

Ho paeunl 0,05; 0,06; 0,08; 0,09; 0,1. Hafinute MaTeMaTH4YeCKOE OXKH-
JaHHe W JMCIePCHI0 CJAydYalHOro Ymcja OTKas3aBIUMX NpHGOPOB.

§ 3. UHTETPAJIbHA Sl ® YHKL{U Sl PACNIPEJIEJIEHU A1
BEPOSITHOCTEH CJIYYANHON BEJIMYHMHBI

Oyukuus F (x), onpeleneHHas paBeHCTBOM
F(x)=P (X <ux),
Has3bIBaeTCs UHMe2parbHol yHKyuel pacnpedeseHus 8eposmHocmel

cayuaiinoti seaudurol X.

Hurerpancnas GyHkuus gaet obuui cnoco6 3afaHusl Kak LUCKpeT-
HBIX, TaK U HEMpPEepHIBHBIX CJHYYalHBIX BEJHYHH.

B cnyyae HenpepuiBHOH cayuaiiHo#i BeauuyuHbl P (X = a) = 0,
P (X = b) =0, nostomy Bce cobuitus: a < X <b, aL< X < b,
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a< X<Kb, a< X < b— uMeOT oOfHYy M Ty ke BEpPOATHOCTb, PaB-
HYIO IPHPALIEHHIO HHTErPaJbHON GYHKIMH Ha STOM NMPOMEXYTKe, T. €.

Pa <X <b)=F () —F (a). (37)
JJutepartypa: [1], § 22, c. 84—91.

MMpuwmep 40. [uckperHasa ciydaiiHas BequuuHa X 33jaHa cle-
Iytomell Tabauued pacnpeneneHHs BePOATHOCTeEM:

xi|l|2|3|4|5
D l 0,1 10,15] 0,2 l0,35] 0,2

Hatinem unTerpanbHyio GYHKIHIO pacnpefeneHus U NOCTPOUM ee rpa-
duxk.

Pemenue. [aa AUCKpeTHOH ciyyalHOH BeNIHYUHBL
F=PX <x)=P(X=x)

{i | xi<x}
cJje1oBaTeNabHO,

ecmn x L 1, 0 F (x) =0;
e 1 <x< 2, 10 F(x) =0,1;

ecn 2 <x <3, To F(x)=0,1+0,15=0,25;
ecain 3 <x< 4, 0 F(x) =0,1 + 0,15+ 0,2 = 0,45;
ecmn 4 < x <5, 10 F(x) =0,1+4 0,15+ 0,2+ 0,35 = 0,8;
ecmd ¥ > 5, to F (x) = 0,1 + 0,15 4 0,2 4+ 0,35 4 0,2=1.
Taxum oGpasom,
0 mpu x < 1,
0,1 mpu 1 < x < 2,
F(x) = 0,25 mpu?2 < x < 3,
0,45 mpu 3 <x < 4,
l0,8 mpu 4 < x <5,
1 opu x > 5.

I'padur wunTerpanbHoit ¢yHkuuu F (x) paccMaTpuBaeMoil caydaifiHOH
BeanuyuHbl X JaH Ha pucyHke 12.

Fool Fx)

7_ ———




IMMpuwmep 41. Cnyuaiinas BenmunHa X 3ajaHa ciaenywouen
MHTErpa/ibHON (YHKUMEH pacmpefe/eHHsi BeposiTHOCTeH:

0 npu x < 0,
F(x) = %x?’ mpu 0 < x < 2,
1 npu x > 2.

IToctpouM rpaduk HHTerpanbHOH (QYHKLHMH U Ha#IeM BepOSTHOCTb
TOTO, YTO B pe3yJbTaTe HCIBITAaHUS clydafiHas BeiudnHa X NpHMeT
3nauenue B unrepsane 10,5; 1,5[.

Pemenue. Ipabuk wunTerpanvHoil ¢yHKmMM F (X) xaH Ha
pucyHke 13.

BeposiTHOCTb TOTO, YTO cjlyyafiHasi BeJHYHHA B pe3yJbTaTe HC-
NbITAHHSA PUMET 3HaueHue B uuTepBaJe 10,5; 1,5[,1.e. P (0,5 < x<1,5),
MOXHO BBIYHCAHTBL N0 ¢opmyde (37), ¢ y4eTOM TOro, YTO HHTEpBaJ
10,5; 1,5] nexur BHyTpu mnpomexyrka l0; 2[.

Hraxk,

P(05< X< 1,5)=F (1,5) — F (0,5) = — (1,5)° —-;-(0,5)3z0,4063.

| =

3apaun

225. JluckpeTHas1 cayyafiHas BeiduunHa X 3ajaHa cjepyouei
Tabaunedl pacrpeneseHHs BepOSTHOCTEH:

wlo]2|

D | 0,3 l 0.5 | 0,2

Hatinurte uHTerpanpHylo QyHKIMIO pacnpefeleHuss U INOCTpolite ee
rpaduk.

226. KoHTposbHass pa6GoTa COCTOMT M3 YeThIpeX BonpocoB. Ha
Kax b BOIPOC JaHO 1o 5 OTBETOB, CPeld KOTOPBIX MMeeTcs OfUH Ipa-
BusbHEIH. CocTaBbTe TabIuIy pacnpefe/ieHHs BePOATHOCTeH ciydyalino-
ro yucna X NpaBUJIBHBIX OTBETOB, NOJMYYEHHBIX IPH NPOCTOM Yralbi-
BaHUH, M HaliiuTe HHTErpadbHYO (QYHKIMIO pacnpene/eHnus BeposiTHO-
cTell 3TOH c/y4alHOH BEeJMYMHBL.

227. Monera mnoxbpaceiBaercs 3 pasa. [aa ciayua#iHOTO 4Yucaa
NosiBJIeHHs Tepba: a) HalifuTe HHTErpanbHYI0 QYHKIHUIO paclpeneneHus
BeposiTHOCTeH, 0) Haiijure MaTeMaTHYeCKOoe OXHIaHHME H IHCIEPCHIO
9TOH CAyd4afiHOH BeNUYHHBL.

228. CnyuafiHas BeluuyuHa X 3aJjaHa HHTerpajibHOH GyHKUueH
pacrnpefieieHHsl BepOsSITHOCTEH

0 npnx<%,
F(x) =] 2x—3 npn%<x<2,
l I mpu x> 2.
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Haiigure BeposTHOCTb TOTO, YTO: a) B pe3yJbTaTe UCMNBITAHHA clydai-
Hag BequunHa X NpHUMeET 3HaYeHHe, 3aK/I0UeHHoe B uHTepBade 11,75; 2[;
6) B pesyJbTaTe ABYX He3aBHCHMBIX HCNLITAaHHH cilyyaliHas BeJHYMHA
X oba pasa mpumer 3HayeHue u3 uHrepBasa ]1,7; 1,9[.

229. Cnyvafinag BenuuMHa X 3ajaHa HHTerpaibHOR QyHKuHeH

F (%) ={4“" npn — c < x K0,
1 npu x> 0.

Hafinute BepOSITHOCTB TOrO, YTO B pe3ysbTaTe HCIBITAHHSA CydaliHas
seanuuHa X npuMer 3Hauenue B mutepsane |—1; O[. [Tocrpoiire rpa-
GUK MHTErpasibHON (QYHKIHHM H YKaXKHTe OTPe3OK, paBHbH P (—I1 <
<X <0).

230. VaTterpanbHas (QyHKLIMSA pacnpene/ieHdss BEPOSATHOCTEH cCiy-
yailHo# BennuuHbl X HMEeT BHA:

F(x) = A+ Barcctgx, —oo < x < oo.

Hafigure napametpet A u B.
231. 3HayeHHus cnyyafiHOH BeJHYMHbBI X HaXONATCA B HHTepBaje

k19
]——2—; O[. MozxkeT 1 QyHKUHS pacnpefeneHus nisa X paBHSTHCS Ha
5TOM HMHTEpBaze coS X?

§ 4. JIOTHOCTb BEPOSITHOCTH. YUCJOBLIE XAPAKTEPUCTUKHU
HENPEPbIBHBIX CJIYYAWHbBIX BEJHMYHH

Cayuafinaa BennuuHa X, A/ KOTOpoH GYHKIMSA pacrpeleneHus
BepositHocTell F (x) HempepbiBHA, HA3BIBAGTCH HerpepbiGHOL.

OGBIYHO paccMaTpUBAlOTCS HEMpephiBHbE ClydYalHble BEJIHYHHEL,
y xoropuix F x) Auddepernupyema.

B 3tom cinydae ¢yHKIMIO p (x) = F' (x) Ha3BIBAIOT NA0MHOCHIbIO
pacnpedenerus 6eposmuocmell.

Il TaKUX BEJMUHH BEPOSITHOCTb TOTO, YTO 3HayeHHE CIydaiHOH
BeJMUMHLI NPUHANIEXKHUT MHTepBaay la; bl, onpenensiercss paBeHCTBOM

b
Pa<x<b)=|p@adr (38)

FeomeTpuuecks npaBas 4HacTbh 3TOTO PABEHCTBA BBIPAXKAeT IJIOMIAAb
3aLITPHXOBAaHHOH KDHUBOJAHHeHHOH Tpanemuu (puc. 14).
Eciu  nyoTHOCTH  BEepOSITHOCTH
Px) ) cnyyaliHOH BeJnyMHB X H3BECTHa H
paBHa p (x), To HHTETpaJbHYO QYHK-
- M0 MOXKHO HalTH 1o ¢opmyJe

| _ Fy=|pmde (39

Q
<)

o
x

ITepeuncnum cBOHCTBa IJIOTHOCTH
Puc. 14 BEpPOSITHOCTH:



1) Has ecex 3nauenuii x umeem p (x) > 0.

9 [ p(dr=1 (40)

3) Ecau 6ce 803MOJXCHbIE 3HAUEHUSA CAYHALHOL Geauduns npuHadie-
scam unmepsary la; bl, mo

b
{pax=1. (40")

Mamemamuueckum oscudanuem HenpepoigHoL caydatinoti eaudunst X
C IJIOTHOCTBIO BEPOSITHOCTH p (X) HA3LIBAIOT ONMpeJeNeHHEBI HHTerpal
[se]

M(X) = { xp (¥ dx. (41)
—0o0
[Ipu sToM mpexnosaraeTcsi, YTO HHTerpaj abGCOJMIOTHO CXOJHUTCH.
Hucnepcuetl nenpepoieroil cayvaiinoti eeaununs: X Ha3bIBAOT Ma-
TeMaTHYeCKOe OXKHJaHHe KBaJipaTa €€ OTKJOHEHHS OT CpeJHero 3Ha-

yeHus. Ecau miaoTHocTh BepositHOCTH A1 X paBHa p (X), TO
[ee]

D (X) = | (x— M (X)) p (x) dx. (42)

—C0

Incnepcuio HenpepulBHOH c/1yyaliHOH BeJMYMHBI YAOOHee BBLIYHC-

JAATh 00 QopmyJie
o

D (X) = | xp (x) dx — (M (X))>. (43)

Cpednum ksadpamuuecKum OMKAOHEHUEM HenpepulsHotl Caydalinoll
BeAudUHbl HA3BIBAIOT KOPEHb KBaJpaTHLIM M3 JHCIEPCHH

o (x) = VD X). (44)

Ecin Y = ¢ (X) ectp dpyHuknus ciyyafiHoro aprymenra X, UMero-
ero IJIOTHOCTb BEPOSITHOCTH p (X), TO MaTeMaTHYECKOe OKMIaHHE U
AMcHepcus ClaydalHOH BelMYHHBI Y Haxojarcs mo Qopmy.aam:

M) ={o®pwdx (45)
DY) = [ (¢ () p (x) dx — M ¥ (46)
JMurtepatypa: [I], §23, c. 91—94, § 31, c. 128—133, § 33, c. 143—146.

IMpuwmep 42. [lana unrerpanbHas GYHKIHUSA HeNPepPHIBHOH Cay-
yafiHOH BeJHYMHBH X:

0 npu x & 0,
F) = —:3—%3 mpr 0 < x < 2
1 npu x > 2.
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P(x) k Haiinem niaoTHOCTH BeposATHOCTH p (),
HOCTPOMM Tpaduk 3ToH GyHKIMY U Hall-
3 A€M BEepOSITHOCTb TOTO, YTO B pPe3yJb-
TaTe HCOBITAHHA CJydyaiiHas BeNHYHHA
X n[npuMeT 3HaueHHe B HHTepBaje
10,5; 1,5[.

0 2 x Pemenne Tak kak p(x) =

Puc. 15 F* @), 1o

0 mpu x <0,
px) = %xz mpr 0 <x 2,
0 npu x> 2.

Ipacduk sToii pyHKumM HsobpaxkeH Ha pucyHke 15. s Toro uToGsl
HalTH BepOATHOCTb MOMAJAHUSl CAyYaHHOM BEJIHYMHBl B HHTEpBaJ
10,5; 1,5[, BelumMcanM miomanb KpPHUBOJIMHEHHOH Tpamelyu.
ITo dopmyne (38)
1,5

PO5<X < 1,5 =
0,

2 x® 1'5~
x2dx= Y = 0,4063.

0,5

o |

,5

CpaBHHUTe NONYYEHHBIH pe3yJabTaT C pe3yJAbTAaTOM, IOJYYeHHHIM B
npumepe 41.

IIpumep 43. IlnoTHOCTH BEPOSITHOCTH CJYy4aHHOH BEeJHYHHBL
HMeeT BUA:

mpa x <0,

p(x) = sinx npn 0 < x < 7,

Om‘-—-o

npu X > T.

TToctpoum rpadux ¢yHKuuu p (x¥) ¥ Ha OCHOBe HCC/IeNOBaHMs rpadu-

Ka IOKaxKeM, 4TO BEPOATHOCTH IONajaHus c.ﬂyqai’moﬁ BEJIMYHUHBI B

HHTEpPBAaJIbL ]%; —g—[ ]—72‘—, %n[ paBHHl Mexny coboii, a maTema-

o o T
TUYECKOEe OXHJaHHUE CJAYyYanHOH BEJHMYHUHBEI DABHO —2—

PeA Pemenune Tpaduk obyHKuHH
y = p (x) u3obpaxeH Ha pUCYHKe l6.
Tak Kak sToT rpaduK CHUMMETpHUEH

74 c o n
051 8 £ OTHOCHTEJIbHO NPAMOH X = P TO:
of 4 D F =« X

ﬂ .
Puc. 16 ) MX) = 2’
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2) nomanu kpuBoauHeHHBIX Tpamenuét ABCD wu DCEF paBub
Mexny cofoil. A mioliaab KPHUBONHMHEHHOH Tpareuuy paBHA BEPOST-
HOCTH TONafaHus ciy4yaifHOH BeJHYHHBl B WHTEPBaJ, SBJSIOLIHHACT

o k1 I
ocHoBaHHMeM 3To# Tpamnenuu. ClenoBaTenbHO, P (—4— <x< —2——) =
414 3
=P (— <x<L<—=m
2 4
I[Tpumep 44. JlaHa IJIOTHOCTb BEPOSITHOCTH HENPEPLIBHOH Cay-
YalHOH BEIHYHHBI X:

0 npu x 0,
p(x)=[Asinx mpu 0 < x K m,
0 Opu X > 7.

Haifinem uHTerpanbHyo ¢yHkuuio F (x), mpeiBapHUTeNbHO BHIUHCIHB
3HayeHHe mapamerpa A.

Pemenune. Tak kak Bce 3HaueHHs ciyvafiHo# Benuuuubl X
npuHagnexxar uutepsany 10; nil, to, ucnoansys (40'), momyuum:

J k19
fAsinxdx=l uiu Aysinxdx=1,r. e. 24=1.
0 0

Otxyna
A=

2o | =

Ilns HaXox[eHHsl MHTErpanbHOH (YHKIMHM BOCHOJb3yeMmcsi op-
myqoi (39).
X
Mpu x<0 F(¥)={0dr=0.
—0

0 X
Mu 0<xLn F(x)= 5 0dx+j1%sinxdx=—;(l——cosx).
—00 0

0 I x
My x>0 F(x)= S de—l—j‘%sinxdx—kXde: 1,
—o0 0 n

Takum ob6pasom,

0 npu x <0,
Fx) = —;-(l—cosx) mpr 0 < x < m,
1 npu x > T.

[Ipumep 45. Cayuaitnas BenuunHa X 3aflaHa IVIOTHOCTHIO
BEPOSITHOCTH p (¥) = —;-x—S B unrepsase 110; 12[, BHe sToro unrep-

Baita p (x) = 0. Hafigem wmaremaTuueckoe OXMAaHHe, LHCIEPCHIO
U cpefiHee KBaJlpa2THYECKOe OTKJOHeHHe CJIy4YaHHOH BeJHYHMHB X.
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Pemenne Hafintem MmaremMaTHueckoe OXHIAHHE, HCIONb3ys
dopmyny (41):
12
M(X) = fx (%x——S)dx= il
10
[ucnepcuio ciyyadHOH BeJHYMHH HalimeM no dopmyse (43):
12
D(X) = S‘xz(—;-x—5)dx——(M(X))2 -
io
12

12
=le3dx—55x2dx—(ll l)z -1
2 J 3 3

10

1
3

3Has AUCIepCHto, Hafjiem CpefHee KBaJApPaTHYECKOE OTKJ/IOHEHHE:

c(X)=|, %:0,526.

I[Tpumep 46. Cnyuaiinag BeauunmHa X 3ajaHa IJIOTHOCTBIO
BEPOSITHOCTH p (x) = 2x B wuHTepBase |0; 1[, BHe storo wunTeppana
p (x) = 0. Hailinem MmaremaTuueckoe OXHIaHHE H [UCIEPCHIO CIy-
yafiHo#l BenWuyMHB Y = X2

Pemenue. Hcnoapsys cdopmyns:r (45) u (46), mosmyuum:

1

1
M (Y) =§x22xdx=2jx3dx=o,5,
0

i 1
DY) = 5 (*®)? 2x dx— (M (Y))2 = 25’65 dx —(0.5)" = 11_2
: 8

3apauu

232. Jlana uHTerpanbHas (YHKOMS HeNpephuBHOH ciyualiHo# Be-
JUYUHEL X:

0 npa x < 2a, s
2
Flx) = -Zz-x—4 npu 2a<x<?a,

1 npu x >~E2’-a, roe a > 0.

Hafinure nyiotHOCTh BeposATHOCTH p (X).
233. IaHa uHTerpaibHasi (pyHKUUS CiaydyalHOH BeauuyuHbl X:

F(x) = —nl—arctgx + —;-

1) Hafinure nioTHOCTb BEPOSITHOCTH p (X) M MOCTPOHTE ee rpaduk.
2) Hccnenys rpagur ¢QyHKuHH y = p (X), HOKa)xuTe, 4TO:
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a) BEpOSITHOCTH MPHHSTHS CNy4YaiiHON BeJHYHHOH MOJIOKHTENbHEIX
M OTPHUATEJNbHbIX 3HaUeHWH paBHbl MeXLy co6oii;

6) mMaTemMaTHUeCKoe OxujaHue X paBHO HYJIO.

234. lana wuHTerpa/jbHass (yHKUHSA CAy4YyalHOH BeNHYHHBI X:

F (JC) ={ 4* NnpH x<0,

1 mpu x >0.

1) Hafinure NJOTHOCTb BEPOATHOCTH p (X).
2) BoluucnnTe BepOATHOCTH TOTO, YTO B pe3yJabTaTe HUCIBITAHUSA
cayyafiHasi BenuyliHa nonafer B untepsaa ]—0,5; O (xByms cnocoGamu):

a) UCIONb3ysl CBOHCTBA MHTErpasbHOH (QYHKINH;

6) uCIoJB3ys cBoficTBa GYyHKUHH y = p (x).

235. I11OTHOCTE BEePOSITHOCTH CaydalHOH BeJudyuHbl X HMEeT BUA:

0~ mpu x <0,
1
plr)=1—x mpu 0 <x<a,
0 npu x >a, rie a > 0.
1) Haiipure napamerp a.
2) Tlocrpoiite rpaduk ¢yHkuuu y = p (x).
3) Hcnonb3ys cpoiicrBa rpaduka, HaliuTe BEpPOSTHOCTh TOTO, YTO
B pe3yJbpTaTe WCHLITaHUA ciydafiHas BeJHYHHA NPHUMET 3HayeHUe B
unTepBaje ]1; 2[.
236. JlaHa mJIOTHOCTb BEPOATHOCTH CJYy4aHHOH BeJHYUHBI X:

0 npu x <0,
p(x)= —;— x npu 0 < x4,
0 npu x > 4.

1) Hafizure MmareMaTHyeckoe OXHEAHHE, IHCIEPCHI0 H CpelHee
KBaJlpaTHyeckoe OTKJIOHEHHe CAy4YaHHOH BeJHYHHbI X.

2) Hafinure BeposTHOCTb TOTO, YTO B Pe3ysbTaTe HCIbITAHHSA:

a) cilyyaiiHas BeJWYHHa NpUMeT 3HaueHue B HuHTepsajte ]0,5; I[;

6) npuMeT 3HayeHue B uHTepBajte 10,5; 1[ wmnu B uHTepBaie
12; 2,5

B) B pe3ysbTaTe NSATH HE3aBUCHMBIX HCIBITaHUI ciydaliHas Besu-
YHHa TPU pasa NpUMeT 3HaueHWe B uHTepBajte ]1; 3[.

237. Cnyuaiinas BeauunHa X, NPHHUMAOWAs IOJOXKHTENbHbIE
3HayeHusl, UMeEeT IIOTHOCTb BEPOSITHOCTH p (x) = 2ax — ax®. Haii-
IuTe TPaHMUbl 3HAYEHHH caydaliHOf BenuduHbl X, apaMeTp a ¥ Ma-
TeMaTHYeCKOe OXKHIaHHe ClydaHHOH BeauuuHbl X.

238. Cnyuafinas BequyuHa X HMeeT IJIOTHOCTb BEPOSITHOCTH

0 npu x<—%,

p(x) = écosx TnpH —%<x<

vo|a

ki
IO npnx>—2~.
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Hafizure unTerpanbuyio ¢yHkumio F (x), mocrpoifite ee rpaduk H
onpefienuTe 1o rpadguky BepOATHOCTb TOTO, YTO C/lyyaliHas BelHYMHA

ue
npHMET 3HaYeHUe B HHTepBaJe ]—?, Ol

239. JlaHa NJOTHOCTb BEPOSITHOCTH CJy4YafiHOH BeJHUYHHBl X:

0 npu x < 6,
px)= —21-x——3 npu 6 < x <8,
0 npu x > 8.

Hafinure unterpanbuyio pyHguuio F (x).
240. JJaHa nJOTHOCTb BEPOSITHOCTH C/Ay4YaHHOH BeaWUHHH X:

0 opu x < 12,
p(x)= %x——A npu 12 < x < 14,
0 npu x > 14.

Haiizute napametp A.
241. JlaHa MJIOTHOCTb BEPOSTHOCTH CiaydYalHOH BEMMuuHb X:
0 mpu x <,
px) = x—% mpr 1 <x<2,

0 mpu x> 2.
Hafinure MaTemMaTHyeckoe OxMAAHHE M JQUCIEDPCHIO Cly4YaHHOH Be-
aumuneel Y = X — 1.
242. Cnyuvaitnaa BeauynHa X 3ajaHa IIJIOTHOCTbIO BepOSITHOCTH:
—[2¢x mpu 0 <x < 1,
P {0 npu x <0 mim x > 1.

Haiinure MaTemMaTHyecKoe OXHIaHHe M JHUCIEPCHIO ClydyaiiHOH Be-
anuuiel Y = X3.

243. Cnyuaiinas BennmuuHa X 3afiaHa IJIOTHOCTbIO BEPOSITHOCTH:

0 TnpH x<—%,

1 ) T
p(x)= —2—cosx npH —?<x<7,

0 npu x > —g—

Hafinute MaTeMaTHuecKoe OXMAAHME M AMCNEPCHIO CIy4yaldHOH Be-
JHYHHbL Y = sin X.

§ 5. PABHOMEPHOE PACIPEJEJIEHUE BEPOSITHOCTEN

[oBopAT, 4TO pacnpedenerue eeposmuocmer HenpepoisHol CAyHaLi-
HOU eeauuunvl X pasHomepHo Ha uxmepeaire la; b, eciu ee MIOTHOCTH
BEPOSITHOCTH INOCTOSIHHA Ha 3TOM HHTEpBaje W pPaBHA HYJIO BHE €ro:

0, ecy x L a,
p(x) = lﬁ’ ecln a <<x < b, 47
0, ecau x > b.
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B sToM ciyyae BepPOATHOCTH TOrO, YTO 3HAUEHHE BEIHYHHBI MPHU-
HaJJIeKUT dacTu J¢; d[ mHTepBasia Ja; b[, paBHAa OTHOIIEHHIO MEp STHX
HHTepBaJIOB:

4
b

Touno Tak e ompenelsieTcs pDaBHOMEDHOe paclpejeneHHe Cay-

YyalHOH BEJMYMHBI B IJIOCKOH obnactu Q. B 3Tom cnyuae

P(xele dD) == (48)

1
——» ecIH (x, ¥)€Q,
p(x y) = | Q|

0, ecau (x, y) ¢,
rie |Q| — muomanp ob6aacty Q. Ilpu TakoMm pacnpejeneHUH BepoOsIT-
HOCTb TOTO, YTO TOYKa M (x, y) mpuHajJdexuT uyactu Q; obmactu L,

paBHa OTHOLIEHHIO MEp 3THX YacTefi:
|Q

P(M(x, y)€Q) = 21 (49)
Ha nnockocTn 3HaueHHs BeJTHYMHBI MOTYT OKa3aThCsl PaBHOMEpHO
pacrnpefie/ieHHbIMH Ha HekoTopo# JuHuu T, uMmelomeii mpiuny [. 3xech
IPUXOLUTCS TOBOPHTh HE O IJIOTHOCTH PacIipefe/ieHHs BepOsiTHOCTH,
a 0 JUHeHHOH mIoTHOCTH. BeposTHocTh TOrO, uTo TOYkKa M (X, ¥)

l
NpHHALIeXUT obnacTy 2, paBHa B 3TOM CJydae -71-, rie [, — nnuHa

nepeceuenuss Q, c kpusoit I'.

JMurtepartypa: [1], § 24, c. 95—96.

ITpumep 47. Tloesna MeTpo HAYT C MHTEPBAJOM B 2 MHHYTHI.
ITaccaxup mosiB/AsieTCS Ha NeppoHe B IPOU3BOJBHLIA MOMEHT BPEMEHH.
BpeMsi oxupaHus noesfa ecTh ciayyafiHasg BenuunHa X, HMeomasn
paBHOMepHOe pacnpefejeHHe BeposiTHocted. HalimeM njoTHocTh Be-
POSITHOCTH, HHTErPajbHYI0 QYHKIHIO pacrpefeneHns, MaTeMaTHIECKOe
OXHJAaHUE H JUCIEPCHIO 3TOH C/ly4Yya#HOH BeNHYHHBI.

Pewenune. M3 ycnosua sagauun a = 0, b = 2. Torna, npu-
meHssl dopmyany (47), moaydum:

10 npu x < 0,
plx)= - [pa 0<x<K2,
0 mpu x> 2.

Dopmyna (39) nossosseT HalTH HHTErpPajbHYI0 QYHKIMIO pacmpe-
JeNeHus.

X
Ipt x <0 F(x)= S‘ 0dx=0.
R x
Ilpn 0 <x 2 F(x)=§0dx+S%dx=%x.
—00 0
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2 X
Tlpnr x > 2 Sde—l—Y—é— +g0dx=l.
0 2

CllefioBaTeNbHo,
0 mpu x <0,
F(x) = %x mpn 0 <x <2,
1 opu x> 2.
Taxk kak rpaduk GyHKIHH ¥y = p (¥) CUMMETPHYEH OTHOCHUTEJNLHO Npsi-
Mot x =1, To M (X) = 1.
HOucnepcuio cayyaiiHoH BennyuHbl X Haiizem mo dopmyae (43):
2

D(X) =Sx2%dx——(M (X))ﬂ:"_; :—1= %
0

Il pumep 48. CobuiTHe, cocTOosiliee M3 MTHOBEHHOTO CHrHana,
IOJIKHO TIPOU30HTH MeXIy ONHHM M MATHIO Yyacamu. Bpems oxunanus
CHTHaja ecTh c/lydafiHas BeJHuHHa X, HMeEIOmas paBHOMEpHOe pac-
npenejeHne. KakoBa BepoSTHOCTb TOro, 4To CHTHana Oyner 3aduKCH-
poBaH B TeueHne 20 MHH noc/ie JIBYX YacoB?

Pemenune. CnyyaiiHas BequuuHa X HMeeT paBHOMepHOe pac-
npeneneHne B uHrepBane ]1; 5[. Hafinem BeposiTHOCTBH TOro, uto mpu

1
HCILITAHUH ee BO3MOXKHOe 3HaueHHe IonajeT B MHTEPBAJ J2; 2—5[.
ITo gopmyae (48)

1
P(2 <X<2—;)=—i—z0,083.

ITpumep 49. B xpyr paguyca R BrnucaH NpaBUJBHBIA Tpe-
yronbHUK. KakoBa BeposITHOCTb TOr0, YTO Hayhady B3sTas TOYKa Kpy-
ra OKaeTcs BHYTPHU TPEYroJibHHKa?

Pemenue. Ilycrts cobbitHe E COCTOMT B TOM, YTO HayAauy Bhl-
GpaHHass TOYKa Kpyra OKa)eTcss BHYTPH TpeyroJbHuka. Tak Kak

TOYKa BbIOMpaeTcs HayAady, TO JJIl BBIUMCIEHUS BEPOSITHOCTH CO-
ObiTUsl TpuMeHuM dopmyay (49).
CrnepmoBaTeNbHO,

S _

3V 3R2

P(E)= 2= __1/ R
Kp-. nR

[Tpumep 50. [IBe TOUKM HE3aBHCHMO APYT OT APYra BHIGHPAIOT-
csl HayZAauy BHYTpHU Kpyra panuyca R. KakoBa BepOoSITHOCTb TOro, 4TO
o6e TOUKH OKaXYTCsi BHYTPH BIIMCAHHOTO B 3TOT KPYT KBajgpara?

Pemenne HcnbtaHue COCTOMT B TOM, YTO JABE TOYKH BHIGH-
paioTcs Hayhauy BHYTpu Kpyra. [lycte cobwitua E; u E, 03Hayaior
COOTBETCTBEHHO MoOMajfaHue NMepBoil W BTOPOil TOUKH BHYTPb KBajpara.
Torna cobuitue E|E, o3Hauaer, 4To 06e TOYKH OKa3aJUCh BHYTPH KBaj-
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para. Cobuitna E; u E, sBastorca He3daBucuMuiMH. CrefoBaTesbHO,
p (E\E;) = p (E;) p (E;). Tak kak TOUKM BbIOMpAIOTCH Hayjauy,
TO I/ BBIYMCIEHUS BeposTHocTell cobwrtuii E; U E, npumeHuM ¢op-
myay (49): .
P(E) =p(E) — g2 = 2 _ 2.
3Hauwur, s
4
p (ELE,) i pry

I[Tpumep 51. Buyrpu kpyra paguyca R Hayjpauy BBIGHPAIOT
Toyky. HeoGxopumo HalTH HMHTerpajbHyl0 (GYHKLHIO pacnpejeseHHs
BEPOSTHOCTEH cJy4alHOH BeNMYHHBI X, SABJAOMEHCA PacCTOSTHHEM
TOYKM JO LIEHTPa KPyra, U IVIOTHOCTh BEPOSITHOCTH.

Pemenune [lng TOoro 4ro6nl HaHTH HHTETPajbHyI GYHKLIHIO
cryyaiiHo# BenumuyuHel X, Bbuueaum P (X< x), roe 0 <x < R.
CnenoBarenbHO, HEOOXONMMO HaHTH BEPOSITHOCTH TOLQ, YTO TOYKA
OKa)keTCsl BHYTPH Kpyra, KOHLUEHTPHYECKOro C AaHHBIM, PajuyC Ko-
TOPOTro paBeH X. Tak Kak Touka BeIOMpaeTcs HayAady, TO AJIs BHIYHCIE-
Hus P (X < x) npumenuM dopmyay (49), T. e.

Tx? x2
PX<x)= R e The 0<x<R.

Orciona
20 npu x» <0,
X
F(x) = 7 mpu 0 < x <R,
1 mpu x > R.

3Has OYHKIMIO pacnpefie/leHHss BeposiTHOocTeH F(x), momyuum
IVIOTHOCTb BEPOSITHOCTH:

0 mpu x 0,
2x
R npu 0 < x R,
0 opu x>R.

px) =

3anauu

244. Cnyuafinasg BenuyuHa X 3ajaHa HHTErpajbHOH (yHKuHeH,
rpaduK KOTOpOH IpencTaBjeH Ha pucyHke 17.

Hafinute moTHoCTh BeposT-
HOCTH H 10 BHAY OGYHKIMH OIpe- Fx)A
JenHuTe, KaKoe pacrpejieNeHue Be-
POSITHOCTeHl MMeeT 3Ta CayuaiiHas
BE&JTHYHNHA. 74

245. 3aKOH paBHOMEPHOTO pac- /-—_-
npefeeHnsl BEepPOATHOCTER ciy- of 7 2 3 % ~
yaliHOH BeJquuyMHbI X 3ajaH IJIOT-

HOCTBIO BEPOATHOCTH Puc. 17
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0 mpu x <3,
p(x)= —15— mpu 3 < x < 8,
0 mpu x> 8.

Hatinure uHTerpanbHyr ¢QYHKUUIO caydyalHOH BenuuHHH X.

246. Cnyvafinasi BenuunHa X HMeeT pPaBHOMEpHOE pacmpejeseHue
BeposiTHocTell Ha uHTepBane ]4; 10[. Hafinure ee MaTemMaTHueCKOE OXKHU-
JaHue, JUCIePCUI0 H CpefHee KBaJpaTHiecKoe OTKIOHeHHE.

247. CnyvafiHasi BesuunHa X HMeeT paBHOMEPHOe pacmpefefeHue
BeposiTHOcTed. Hafinure HJIOTHOCTH BEpPOATHOCTH, €CIM MaTeMaTHue-

CKOe OXxXHJaHue ciayyafiHoH BenuumHnl X paBHO 8, a Jucrepcus pas-
1

Ha Eo

248. V3 ¢puxcupoBaHHOH BeplIHHBI KBajpaTa CO CTOPOHOH a Npo-
U3BOJIBHBIM PaJHyCOM, MEHBLIMM €ro AuaroHajH, IPOBEleHa OKpYX-
HocTb. KakoBa BeposITHOCTb TOTO, YTO OHa IepeceyeT CTOPOHbI KBajpa-
Ta, KOTODbIM NMPHHAAJIEKHT JaHHAs BeplUMHA?

249. [Ia peiicTBHTENBbHBIX YHCIa X W Yy BBIOMpAIOTCH Hayaauy
TaK, YTO CyMMa HX KBaapartoB meHbuie 100. KakoBa BEpPOSITHOCTH TOTO,
4TO CyMMa 3THX KBaApaToB OKaxkeTcs Gosblue 64?

250. Hlapuk paguyca r = 2 cM HayJAauy OpocaloT B KPYr pajuyca
R = 25 cM, B KOTOpOM BbIpe3aHO KBaJpaTHOe OTBEPCTHE CO CTOPO-
Holl @ = 14 cm. KakoBa BeposiTHOCTb TOTC, YTO Iuap NpOjileT uepes
3TO OTBepCTHe, He 3aJieB ero Kpasi, ecii OH HENPEeMeHHO MONajeT B
Kpyr?

251. Jlane JuHefiHoe ypaBHeHHe ax = b. Eciu a BbiOupaercs
Hayfauy Ha uHTepBaste ]0; 8 u b — Ha untepsane ]0; 10[, To ka-
KOBa BEPOSITHOCTb TOTO, YTO KOpeHb NAHHOrO ypaBHeHUs Oyner GoJb-
e eIUHUIbI?

252. B Teuenue 20 MuH mocie IeBATH 4acoB yueHUK A B ciyyaii-
Hblll MOMEHT BpPeMeHH 3BOHMT 1O TenedoHY ydeHHUKY B, xuer 2 MmuH,
nocse yero kJjajer Tpyoxy. B rTeuenue tex xe 20 MuH yueHuk B
3aXONUT B CBOIO KBapTHPY B C/JAyyalHbIH MOMEHT M OCTaeTCs AoMa B
Teyenue 4 mMuH. Kakosa BepoATHOCTb TOro, YTO Pa3roBOP MeXNy yue-
HUKaMH COCTOHTCH?

253. Ha ortpeske AB = g HesaBHCHUMO JADYT OT Apyra Haylady
B3ATHl 3 TOUKH. KakoBa BepOsITHOCTb TOTO, 4TO BCE OHH JexkKaT OT TOU-
KH A He jmanee, yeM Ha b (b < @)?

254. B paBHOCTOPOHHHH TpEyroJbHHK, CTOPOHA KOTOPOrO pas-
Haa, BNHCaH KPYyT. BHYTpH TpeyroJbHHKa HE3aBUCHMO ADYT OT jpyra
Hayjauy BhiGupaioTcsi 5 Toyek. KakoBa BeposTHOCTH TOTO, YTO 3 U3
STHX TOYEK OKa)KyTcsl BHYTPH Kpyra?

255. BuyTpu mapa paauyca R HEKOTOpbIM CrocoOoM Haynauy Bhi-
6upaercs touka. HeoGxomumo Haiitu F (x) u p (x) ciyyaiiHoi Besu-
yuHEl X, BBIpaXKawouel paccTOosHMe TOYKM JO LEHTpa Liapa.

66



256. B kpyre paguyca R Haynauy mnpoBeieHa XopAa napaJienb-
HO 3ajjaHHOMYy HampaBJeHuio. Hafinure uHTerpa/dbHyi0 GYHKIHIO CIy-
yalHOH BeJMYMHBI X, Bbipa)kalolliell AAHHY XOPAbI.

§ 6. HEPABEHCTBO YEBbIIIEBA. 3AKOH BOJIbIIWX YHUCEJ

Jlemma UebOwwmesa. Ecau cayuainan eeauuuna X npu-
HUMQOem MOAbKO HeOmpuyamensvHole 3HAUEHUA U UMeem Mamemamude-
cKoe oxcudanue, mo 048 06020 NOAOHCUMEAbHO20 O

Pw<@>1—%ﬁ. (50)

Omcroda

Pm>@<#?

(50")

HepaBeunctBo UebGwmmena. Ecau cayuaiinaa eerudu-
na X umeem xoredryro ducnepcuro D (X) u mamemamuveckoe oxcudarnue
M (X), mo 023 a06020 NOAOHCUMENLHO0 € CHPABEOAUBO HEPABEHCIMBO

P(IX—MX)|<e>1—L28, (51)
Omcroda b
X
P(IX—MX)|> e <22 (51)
Teopema Hebunmesa. EcwuX,, X,, ..., X, — nocaedosa-

MeNbHOCIb  HEe3ABUCUMBLY CAYHALHBIX BEAUMUH C MAMEeMAMUYeCKUMU
omcudanuanu M(X;) u ducnepcusmu D(X)) (i =1, 2, ..., n), oepa-
HuuerHbimu 00HOU 1 motl gce nocmoanHoli C, mo das 1106020 NOAOKHCU-

MmenvHoeo &
n n
. 1 1
limP{|— Y X;(—— MX)|<e|=1.
n->o n LZ_I ' n L—ZI ( l)
[Tpu nokasatenbcTBe TeopeMbl HelbilieBa MOJyYaeM OIEHKY
l n l n
Pll—=YXi— Y M(X;
n LE—I ’ n LE—I (XL)
Canencrsue 1. (Teopema UeGhineBa A1 OLHHAKOBO pacIpe-
IedeHHBIX Cly4afiHBIX BeIHYMH.) Ecau 8 ycrosuu meopemvt Yebol-

wesa cayqaiinele eeaudunvt Xy, X,, ..., X, umerm 00HO u mo e ma-
memamuueckoe oxcudanue M(X;) = a, mo

Cc
< 8) > 1——}1—82—-. (52)

. 1 <
HILTOP( —;;Xi—a < 8)— 1.
W3 (52) monyuzaeM OLEHKY
1 D (X
(oL B PO R
i=l
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CanexncrBue 2. (Teopema Bepuynau). Ecau 6 kasdom us n
HEe3a8UCUMBLX UCNOIMARULL  8epOAMHOCML P nosgaerus cobeimus A

NOCMOAHHA, MO npu n — oo A 206020 CKOAb YeO0OHO MAA020 MOAO-
JHCUMEAbHO20 €

lim P (’—'Z——p‘ <s)= 1,

n—-2x

m
e — — OTHOCHTEJIbHAd YacToTa MOABJEHHS coObTHs A.
n

Ilpu nokasatesnbcTBe TeopeMbl DepHY/IM moJiydaeM OLEHKY

P(‘-%——p\<8)>l——ﬂ-. (54)

ne?
Nurtepartypa: [1], § 35—36, c. 148—154.

ITpumep 52. Tlpu crpennbe mo MHLIEHH, NpeAcTaBJsOmeH co-
6ol xpyr paguyca 30 cM, cpeiHss BeJHYMHA OTKJIOHEHUS OT IEHTpa
muieryu pasHa 6 cm. IToabsysch semmoii UeObillieBa, OLIEHUM BepOSAT-
HOCTb MOpaxKeHUsi MUILEHH HPHU OLHOM BbICTpEJeE.

Pemenue. Mumens Gyler mopaxeHa, eciu Npou3oHaeT coGhl-
tHe (X < 30). Cpepnss BeJquYMHA OTKJIOHEHHUS OT IEHTpa MHIUEHH
paBia M (X). Toraa no dopmyse (50) mosyyum CrenyromLyio OLEHKY:

P(X < 30) > 1_3%=o,8.

ITpumep 53. HsrotoBnena naptusi Aerajell. CpeiHee 3Haue-
HUe JJIMHBL JeTaad paBHo 50 cM, a cpeaHee KBajpaTHUECKOE OTKJOHe-
Hue paBHO 0,2 cM. OueHuM CHU3Y BePOSTHOCTb TOTO, YTO AJIMHA HayKady
B3AATOH JeTanu okaxercs He meHee 49,5 cMm u He Gojee 50,5 cM.

P ewenue. CnyvyaiiHas BeinyuHa X — AJuHA I€Tald — HMeeT
KoHeyHylo Aucnepcuio D (X) = o® (X) = 0,04 u maTemaruyeckoe
oxunanne M (X) = 50. CnenoBaTenbHO, [j5 OLEHKM CHHU3Y Be-
pOSITHOCTH paccMaTpuBaemoro cobweitus 49,5 < X < 50,5 npumenum
HepaBeHcTBo YeOwmesa (51). M3 nepaBenctBa 49,5 < X < 50,5 cie-
ayer — 0,5 < X — 50 < 0,5, snaunr |X — 50| < 0,5.

Torza

P(X—50]<0,5) > ——g’%=0,84.

ITpuwmep 54. Hucnepcus raxmoi uz 1000 He3aBHCHUMBIX CiIy-
yalHEIX BeJHYHH paBHa 4. OLeHUM BepOSITHOCTh TOTO, UTO OTKJIOHEHHE
CpenHel apHpMEeTHUECKOH 3THX CAYYaHHLIX BeJIMUYUH OT cpelHelt apud-
MeTHYeCKOH HX MaTeMaTHYeCKHX OXUIaHHH 1o abCOJIIOTHOH BeTHUHHE
He mnpeBeicut 0,2.

Pemernue K nocienoBaTelbHOCTH paccMaTpUBAeMBIX Cay-
yafiHBIX BEJUYHH MOXKHO NPHUMEHHTb TeopeMmy UYeOwiueBa, Tak Kak:
1) BequuMHBLI HE3aBHCHMBI, 2) AuCnepcud orpaHuueHs: D (X;) = 4
(t=1,2, .., 1000), 3) matemaTuuecKie OXKUAAHHA CcyliecTBYyIOT. Hc-
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KOMYIO OLIEHKY TMOJy4uM, HCHONb3ys HepaBeHcTBO (52), rae n = 1000,
C=D(X)=4, ¢=02

1000

1000
1 1 _ I
P( %;X‘ Tooo & M (X) \0’2) Zl =T oo = 0%

=]

’

I[Ipumep 55. MaTemaruyeckoe OXKHAAHHE YHCJAAa OYKOB, BHI-
NaBLIMX NPH NOAGPAchIBAHHM HrpasbHOrO KyOHKa, pasHo 3,5, a muc-

nepcusi paBHa %3 . Urpaneueiii ky6uk noxbpaceiBaercss 350 pa3. Oue-

HHM BEPOSATHOCTb TOTO, YTO CpefHee apUPMETHUECKOe UKC/ia BhIMaBIIHX
OYKOB OTKJIOHHTCS OT MaTEMATHYECKOIO OXKMIAHHUS M0 aGCosIOTHOH Be-
auunHe He GoJsee uem Ha 0,2.

Pewmenue. Caysafinag Beamuusa X; (i =1, 2, ..., 350) —
YHCIO OYKOB, BHIMABIIHX Ha BepPXHeHl TPaHH WIrpaJbHOrO KyGHKa.
dtu ciyyalfiHele BeIMYHHBI: 1) HE3aBHCHMBI, 2) HMEIOT OTpaHHYEHHbIE
JMCIepCHH, 3) HMEIOT OfHO U TO K€ MaTeMmaTHuYecKoe oxujpaHnue. Mexo-
MyIO OIIEHKY IIOJYYHM, HCIOJNB3ys HepaBeHcTBO (53), rie n = 350,

DX) =2 =02 a=35
12

350
1 2 35 _
P(\ —Bgé-i=l X},—3)5 <Oa2 }1 12'350'0,04 ~Oy792'

I[Tpumep 56. OueHuM BEepPOSTHOCTL TOTO, YTO B pe3yJbTare
noaGpacksBaHusl UrpajibHOH KocTH B TeyeHHe 320 pas oTHOCHTeNbHas
yacTOTa NOSIBJEHHS Ha BepXHefl I'DaHH NATH OYKOB OTKJIOHHTCS OT
BEpPOSITHOCTH 3TOro coObITHSl (10 aGCOJIOTHOH Be/luyHHe) He Gosee
yem Ha 0,03.

P emenne. PaccmarpuBaembie HCIBITaHHS YIOBJETBOPSIOT CXe-
me BepHynau: 1) UCIBITAHHS HE3aBHCHMEL, 2) KaXKI0€ UCIbITAHUE HMEET
ABa Hcxofa (Ha BepXHeH IpPaHHU NMOSBHJOCH 5 OYKOB, Ha BepXHel rpa-
HH He MOSIBMJIOCH D5 OYKOB), 3) BEPOATHOCTH MOSIBJEHHS 5 OUYKOB B

1
KaxKJIOM HCNOBITAHHHN TIIOCTOSIHHA H paBHA p = E— CJIe,ILOBaTe.HbHO,

1
IJIS1 OLEHKH COOLITHS (l—"i——Gl) < 0,03, rme M orTHOCHTeNbHAs
n n

YacToTa MNOSIBNEHHUS 5 OYKOB, MOXKHO NpPHMEHHTb HepaBeHCTBO (53),

rae n = 320, p=—é—, q=%, e = 0,03:
1.5
m 1 6 6
P( T—El<0,03)>l—m~0,518.

3ajpaun

257. CpenHsas BeJquyMHa BKJaja B HEKOTOpOH cOeperaTe/bHOH Kac-
ce cocrapisierT 50 py6. OueHute BepoOSITHOCTb TOTO, YTO Hayhady Bhl-
6paHHbI# BKJIad He npeBricuT 2000 py6.
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258. MaremaTHyeckOoe OxHIaHHEe HayalbHOM CKOPOCTH CHapsiAa
paBHO 600 M/cek. OueHuTe BEPOSITHOCTb TOTO, YTO MOT'YT HaG/II0AaThCA
3HayeHHUS HayalbHOH ckopocTH, mpembimawoiue 900 m/cek.

259. Ecnu cpenHee 3HaueHHe HayaJbHOH CKOPOCTH CHapsijia paBHO
600 M/cek, TO KakHe 3HaUeHHS CKOPOCTH MOMKHO OXHAATh C BEPOSITHO-
CThiO, He MeHbliei 0,4?

260. CpenHss TeMmmeparypa B KBapTHpe, NMOAK/IIOUEHHON K TeILIO-
IIeHTpPa/H, B NEpHOJ OTONHTEJNbHOrO ce3oHa cocTaBiaser 20°C, a cpen-
Hee KBajpaTHueckoe OTKJIOHeHHe paBHO 2°C. OueHHTE BEPOSITHOCTD
TOr0, YTO TeMIepaTypa B KBapTHPE OTKJOHUTCS OT CpefHeil no aGco-
JIIOTHOH BeanynHe He Gosee ueM Ha 5°C.

261. Vrpanpneiii ky6uk mnopbpaceiBaerca 180 pas. Hcnoabsys
HepaBeHCTBO UeOwillieBa, OLEHUTE BEPOSTHOCTH TOrO, YTO 5 OYKOB IO-
aBuTCA OT 24 no 36 pas. OmeHuTe BEPOSTHOCTH 3TOrO K€ COGLITHA C
IOMOLIBI0 MHTErpasbHOil TeopeMsl Jlamnaca.

262. BeposiTHOCTb TOJIy4eHHsl C KOHBeHepa H3JenHs BLICIIEro Ka-
yectBa paBHa 0,6. Micnonb3ys HepaBeHcTBO UebbllieBa H HHTErPaANbHYIO
TeopeMy Jlamnaca, oueHuTe BepoATHOCTb Haauuus oT 340 mo 380 wus-
Ienuil BeICIIEro KayectBa B maptuu u3 600 uspenuit. CpaBHuTEe mHOJY-
YeHHble pe3yJbTaThl.

263. BeposiTHOCTb IOJy4eHHs] C KOHBeHepa W3[eJHs BHICIIEro
kauectBa pasHa 0,8. Ilpoeepserca 800 wusmenuit. Cayvaiinas Beauuu-
Ha X — YHUCJIO0 H3JeNHil BBICIIErO KayecTBa. ¥ KaXKHTe NPOMEXYTOK, B
KOTOPOM 3HauyeHHsl 3TOH cAydyaflHOH BENHUYMHBI MOXKHO OXHAATh C
BEPOSATHOCTBIO, He MeHblied 0,5.

264. Ilucrmepcusi KaxKAOH M3 HE3aBHCHMBIX CHy4YaHHBIX BeJTHYMH
X, o3Hayawme# NPoAOKUTEIbHOCTh TOPEHHUSl 3/JeKTPOJaMIOUKH, He
npesbiiaer 20 yac. CKOJMbKO Haj0 B3SITh AJISl MCILITAHHS JIaMIIOYeK,
yTOObl BEPOATHOCTh TOTO, YTO aGCOJIOTHOE OTKJIOHEHHEe CpelHed Ipo-
JOJIKUTEJNBHOCTH TOPEHHS JIaMIIOYKM OT CpefiHell apudMeTHUECKOH MX
MaTeMaTHYeCKHNX OXHJAHMH He NpeBhIIaeT ONHOro dYaca, GOhbia He
Mmenbuie 0,95?

265. Kaxnas n3 2000 HesaBHCHMBIX ClIydalHBIX BequuuH X; (i =
=1, 2, ..., 2000) umeer aucmepcuio, paBHyiO 4,5. MaTeMaTuyeckue
OXKHAHHUS STHX Cy4aHHBEIX BeJIHYHH OfHHAKOBLI. OLeHHTE BEepOATHOCTD
TOTO, UTO CpefHee apU(PMETHYECKOe CAYYaHHRIX BEMHYHH OTKJIOHHTCS
OT MaTeMaTHUYECKOro OxKHJAaHHSl MO aOCOJIIOTHOH BequYHHe He GoJsee
yem Ha 0,15.

266. ITpuMeHHMa M K MOC/TEI0BATEIbHOCTH HE3aBHCHMBIX C/Iyyai-
HbIX BenuunH X;, X,, ..., X, ... Teopema UeGbiieBa, ecnu Kaxpaas
cayyaiiHas BenuuMHa X, 3afaHa TabJuueHd pacnpeneneHus:

a) Xn —na 0 | na

1 1 |
p (X)) — ] ——
" 2n?
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6) X,l|——na| 0 | no
1 1 1

— pu— —_—

2 4

rie o > 0 — nocrosHHas BeJHYHHA?

267. IlpumeHnMa JH K MOC/AEJOBATENbHOCTH HE3aBHCHMBIX CIY-
yafineix Beanyud X;, X, ..., X,, ..., HMEIOMHX paBHOMEpHOe pac-
npenenenne B npoMexytke la; bl, Teopema UeGbimesa?

268. OneHute BepOATHOCTL Toro, 4yro npu 200 GpocaHUsIX MOHETHI
OTHOCHTEJIbHAS YacTOTa NOSIBAEHHS rep6a OTK/IOHHTCS OT BEPOSTHOCTH

nosipjienyss rep6a mMpu ONHOM HCHOLITAHHM MO aGCOMIOTHOH BeNHYHHE
He Gosee yeMm Ha 0,1.

P (Xn)

§ 7. HOPMAJIbHOE PACNPEAEJIEHUE BEPOSITHOCTEM

Pacnpenenenue BeposaTHOCTEH HeNpepblBHOH CAYy4afHOH BeJTHYHHBI
X Ha3blBaeTCH HOPMAAbHBIM, €CJIH ee 3aKOH pacHpele/eHHs] BEpOsiT-
HOCTell ompefiesieTcsi MJIOTHOCTBIO BEPOSITHOCTH

1 X
— pa
P = (55)

s TakuX BeJWYHH Q — MaTeMaTHYECKOE OXHIaHHe, O — Cpel-
Hee KBajpaTHYECKOe OTKJOHEHUE.

T eopewma. Bepoamnocme nonadanus HOPMAAbHO pacnpedesex-
HOU cayuaiinoll eeautunsl @ 3adannoii unmepsar lou; Pl onpedessemcs
no gopmyie

P(a<x<ﬁ)=®(ﬁ:”‘)—®<“7""), (56)

22
] —_—
rie @ (x) = Von (e 2dz — dyukuusa Jlannaca.
1 Y

CnexctBue 1. Bepoamuocms moeo, 4mo OMKAOHEHUE CAY-
yatinoil eesuuuns X, umerouwieli HOpmaabHoe pacnpedenexue, Om ee
MAMEMAMUUECK020 0HCUCARUS N0 ADCOMOMHOL BeAUMUHE MEHbLue, Hert
a (@ > 0), onpedersemcs no gopmyre

P(IX—a\<a)=2<D(%—). (57)

CnepcrBue 2. Ecru 6 ¢opuyre (57) noroxcume o = o;
o = 20; a = 30, mo
P (|X —al <o) =200 (1) = 0,6826,
P (]X — a| < 20) = 20 (2) = 0,9544,
P (]1X — a| < 30) = 20 (3) = 0,9973.
Takum o6pasoM, NPaKTHYECKH IOCTOBEPHO, UTO paclpeleseHHas

0 HOpMaJbHOMY 3aKOHY ciydaHas BeauuuHa X NPHHUMaeT CBOH
3HaueHusi B uHTepBaste la — 30; a + 3ol.

Jlutepatypa: [1], § 24, c. 96—98.
1



ITpuwmep 57. Cayuaiinas Bennunsa X NMoguyHHeHa HOPMANbHOMY
3aKOHY paclpefie/eHus ¢ MaTeMaTHYeCKMM OXMIaHHeM, PaBHBIM 3, H
nucnepcuel 4. Haiinem Bripa)keHue IS IJIOTHOCTH BEPOSITHOCTH 3TOH
cAy4yalHOH BeJIHYMHBI.

Pemewnue. Il10THOCTE BEPOSTHOCTH CAy4YafHOH BeJUYHHBI X
nMeeT BHJ

_x—a)?
X) = —e 20,
P oV 2n
M3 ycnoBus 3anaun @ = 3, 0 = VD (x) = 2.
CienoBatenbHO,
_(x—33
X)) = ——2¢8 8 .
p(x) 5%

ITpumep 58. Cpok cinyx6el npuGopa npeacTasiaseT cobofl cuy-
4aiHyl0 BeJHYHHY, NMOAYMHEHHYIO HOpMaJbHOMY 3aKOHY paclpejese-
HHS, ¢ rapaHTuel Ha 15 JeT U cpeHUM KBaJApaTHUECKUM OTKJIOHEHUEM,
paBHBIM 3 rofam. Onpenenum BeposiTHOCTb TOrO, 4TO MpHOOp mpocay-
xkut ot 10 xo 20 ser.

Pemenue. Ilo ycrmoBumo sagauun a = 15, 0 = 3, a = 10,

p = 20. TpeGyercs Hantu P (10 < X < 20). Ilpumenss dopmyny
(56), mosyuum:

20— 15 10 —15 5
0) = —0([——2)=20(>
P(10 < X < 20) cD( 3 ) qa( . ) 2@(3).

U3 rabauusl ¢yukuun Jlannaca Haxopum, uto @ (1,67) = 0,4525.

CnenoBatenbHo, P (10 < X < 20) = 0,9050.

IIpumep 59. Pacnpenenesdue Beca KOHCEpBHLIX GaHOK, BHI-
MyCKaeMblX 3aBOJOM, MNOJNYHHSETCS 3aKOHY HOPMaJbHOTO pacmpefele-
HUS cO cpefHUM BecoM 250 I ¥ CpeIHHUM KBaJpaTHUECKHM OTKJIOHEHHEM,
paBHEIM 5 r. OmnpesequM BepoOSITHOCTb TOrO, YTO OTKJOHEHWE Beca
6aHOK OT CpefiHero Beca mo aGCOMIIOTHO BeTHYHHE HE MPEBHICHT 8 T.

Pewenue. Ilo ycnoBuo 3sagaun a = 250, 0 =5, a = 8.
Tpebyerca Ha#iTH BepoATHOCTb cobbitHA (|X — 250| < 8). Ilpumenss
dopmyay (57), momyumm:

P(X—250] < 8) =20 (%)

W3 rtab6auub pyskuuu Jlamnaca HaxopuMm, uto @ (1,6) = 0,4452.
CnepmoBatensno, P(|X — 250| < 8) ~ 0,8904.

3anaun

269. I1noTHOCTL BEpOSITHOCTH CJIY4alHOH BenMUMHBL X, HOAYH-
HeHHOH HOPMaJbHOMY 3aKOHY pacnpefieneHus, 3ajaHa QyHKIHeH
(x—42

px) =4e ",
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Haiinure kospdunuentr A u Pex) |
OfpefeNnTe BEpOSITHOCTb TOTO,
YTO B pe3yJbTare HCIbITAHHUS 02 ¢
cnyyafiHasg ~ BeNHYHHA [OpPUMET
3HaueHue B uHTepBaje 12; 5[.

270. Bo CKOIbKO pa3 yMeHb-
IIATCS MaKCHMaJbHOe 3HauyeHHe — T
OpAMHATH HOpMalbHOH KpuBoi,  0794d271 |01234567 X
ecnu JAuCHepcHs cay4yaHHOH Be- Puc. 18
JIMYMHBL yBeJauuuTcs B 9 pas?

271. MakcuMa/lbHOe 3HaueHue IJIOTHOCTH BEPOSTHOCTH C1y4alHOH

BeMMuMHBl X, MOAYMHEHHOH HOPMalbHOMY 3aKOHY pacrnpefeseHus,

paBHO 4]}_- Haiinure cpefHee KBaapaTHYECKOe OTKJIOHEHHE M JHC-
JT

MepPCHI0 3TOH CAyyaHHOH BeJHYHHBL.

272. Cnyuafinas BenuyuHa X, MOAYMHEHHas HOPMaJbHOMY 3a-
KOHY pacrpefie/leHHsI, HMeeT CJAELYIOLULYo KPHBYIO IJIOTHOCTH BEPOAT-
noctH (puc.18). Mcnosb3ys rpaguk y = p (x), HaliiuTe MaTeMaTHyeCcKoe
OXHJ@HHEe M OPHUEHTHPOBOYHOE 3HAUYeHHE CPELHEro KBaJPaTHYECKOTo
OTKJIOHEHHUS .

273. Hcnosn3ys cBoficTBa KPHUBOH MNJIOTHOCTM BEPOSITHOCTH Cly-
yalHOH BelMMYuHL X, MONUMHEHHOH HOPMaJbHOMY 3aKOHYy pacnpefe-
JIeHHsl, HaliuTe ee MaTeMaTHYeCKOe OXHJaHHe, €CJH M3BECTHO, YTO
P(—o0o <X <—3)=P (7T <X <-+o0). Crenafite uyeprex.

274. Cnyuafinas BenuumHa X pacnpenejeHa HOPMaJbHO M HMeeT
HJIOTHOCTh BEPOSITHOCTH

(x—3)2
T8

1
P(x)=2—17—71—ce .

Haiinure MaTemaTHuecKoe OXXUAAHHE CIydyalHOM BelnuuuHnl ¥ = 4x —2

(TakxKe MMONYMHEHHOH HOPMAaNbHOMY 3aKOHY pachpefefieHHUs BeposT-
HOCTe#).

275. Cnyuafinas BeqnyuHa X HMMeeT IJIOTHOCTb BEPOSITHOCTH

(x—>5)2
0,5
.

(x)——-——l——e
P = 0,5V

Haiinute BepoOSITHOCTb TOTO, YTO NMPH ABYX HE3ABUCHMEIX HCTBITAHHAX
cinyuafinast BequuuHa X XoTs Obl ONMH pa3 NPHMET 3HayeHHe BHe HH-
tepsana |4; 6[.

276. Cnyuafinas BeniuudHa X TNOJYHHEHa HOPMAaJbHOMY 3aKOHY
pacnpeneseHuss ¢ MareMaTHueckuM oxupaHuem a = 50. Onpepenure
JHCIEePCHIO cyyaliHol BenuuuHb!l X, ec/i H3BeCTHO, YTO BEPOSITHOCTD

NPUHATHUSA CJAy4alHOH BeJWYHHOM 3HaueHHs B wuHTepBase 150; 60[
paBHa 0,3413.



277. Cnyuaiinass BenuunmHa X TIOQUMHEHA HOPMA/bHOMY 33KOHY
pacnpezesenus ¢ mnapamerpamu a = 0 u o = 2. Halizure nurepsan
lee; Bl, B koTOpOM 3Ta ciyyafiHas BeqMYMHA NPHHUMAeT CBOM BO3-
MOXKHbIe 3HaueHHs1 ¢ BeposaTHocTbio 0,61, ecnn u3BecTHO, yTo 4= —f.

278. Cnyuaiinas BeaumyuHa X — OTKJIOHEHHE pa3Mepa JeTajd OT
CTaHiapTa — HMeeT HOpMajbHOe pacupejiesieHHe BEePOSITHOCTEH Co Cpel-
HUM KBaJpaTU4YeCKUM OTKJOHeHHeM, paBHeiM 0,2. CucreMaTruueckas
omubka OTcyTcTByeT. HaliiuTe BepoATHOCTb H3rOTOBJIEHHS JIE€TaJH,
oTBeyamollel TpeGoBaHHAM CTaHJapTa, €CAd 3ajaH jonyck =4 0,5.

279. Tlpu usmepeHuH JAeTanu ee AjauHa X sIBASIeTCA CAy4yalHOR
BeJIMYHHOH, pacnpeeseHHoll 0 HOpMaJbHOMY 3aKOHY C HapaMmeTpamu
a=22cmu o = 0,2 cM. Halinure HHTEepBa/l1, B KOTOPHIH C BEpOAT-
Hocthio 0,9544 momapmaer X.



I'JTIABA 111
9JIEMEHTbl MATEMATUYECKON CTATUCTHKH

§ 1. NEPBOHAYAJIbHBLIE MOHATUS MATEMATHYECKOM CTATUCTHKH

Cmamucmu4eckotl CO80KYNHOCMbI0 Ha3BIBAIOT MHOXECTBO OLHOPOJ-
HBEIX MPEIMETOB MM ABJeHui. UHCI0 1 3JeMeHTOB 3TOr0 MHOXKECTBa
HasblBaeTcs 00BeMOM COBOKYIIHOCTH.

Ha6nionaembie 3HaueHusi x; npusHaka X HaswBalOT éapuarmami.
Ecau pacnoniokuTh BapuHaHThl B BO3pacTaloiieil MocjaefoBaTelbHOCTH,
TO MOJAYYUM OuckpemHoli sapuayuornbil psad. B ciydae rpynnupoBKH
BapHaHT M0 HHTEPBa/laM NOJYUUM UHMEPBANbHbILL 8aPUAYUOHHbIL pPAOD.

[Ton 4acmomoil m 3HayeHWs nMpu3HAKa HNOHMUMAIOT YHUCJIO YJIEHOB
COBOKYIHOCTH C JAHHOH BapuUaHTOH.

OtHoleHye 4acToThl K 00BbEMYy CTaTUCTHYECKOH COBOKYIHOCTH Ha-
3BIBAIOT OMHOCUMEAbHOU Yacmomoti 3HaueHUsl MPU3HaAKa:

|/ (58)
n
CootBeTcTBHE MexIy BapHaHTaMH BapHAlMOHHOTO Psiia M HX yac-
TOTaMU (MM OTHOCHUTEJbHBIMH YacCTOTaMH) Ha3bIBAIOT CIAMUCHUMECKUM
pacnpedeneruem 6ol6opxu. I'paduueckum mpeAcTaBlIeHHEM CTaTHCTH-
YeCKOro paclpeleleHHs MOXKET CHYXKHTb n0AuU20H uacmom (uad OT-
HOCHTEbHBIX YacToT).

JMuteparypa: [1], § 40, c. 164—167.

ITpumep 60. Ilyrem ompoca nosmydyeHs: cleAyiolHe JaHHBIE O
BO3pacre (YHCJ/I0 NMOJHBIX JeT) 25 CTYeHTOB [epPBOTO Kypca:

18, 17, 23, 18, 17,
19, 18, 20, 17, 22,
19, 21, 18, 18, 17,
22, 18, 21, 17, 21,
18, 19, 17, 23, 17.

CocTaBHM CTaTHCTHYECKOE PaclpeieseHue CTyAeHTOB 10 Bo3pacry. Haii-
IeM pa3Max BapbHpPOBaHHA R = Xp,x — Xpin, [NOCTPOUM MOJHTOH
YacTOT M COCTaBMM DS/l paclpefeNeHHs] OTHOCUTENIbHBIX YacToOT.

Pewmenue. Hcnonpsys ucxoiHbie faHHBIE, COCTABUM CTATHCTH-
YyecKoe pacrpefeneHHe BhIOGOpKH

xi|l7 18|19 20 21]22!23
m| 7 7I3| ll
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Torza pasMax BapbHpOBaHHUS
Oyner: R=23—-17=6.
UTo6b! MOCTPOUTD MOJNUIOH Yac-
TOT, OTJIOXKHM Ha ocH abcuuce
BO3MOXKHbIE 3HAUE€HHUSI MpPH3HA-
Ka H U3 TOJYYEHHBIX TOYEK
BOCCTaBHM  MNEPIEHAUKYJISAPHI
BLICOTOH m;.
ITocne storo mocieposa-
TeJbHO COEIHHHUM KOHLbI Mep-
NeHAUKYIS1POB OTpe3KaMH
(puc. 19).
Hcnonesysa dopmyay (58),
HafiieM OTHOCHTEJbHLIE YacTo-
Thl 3HAYeHHUS npu3Haka X, 3a-
N —_— —= TEM COCTaBHM DSif pacrpejee-
16 77 18 19 20 21 22 25 X;  Hus OTHOCHTEJIbHBIX YaCTOT:

3

-~ N WD @

o

Puc. 19

20 I 21 22 23

mi 1 0,28 0,28 } 0,12 I 0,04 l 0,12 0,08 0,08

3ajgauu

280. U3 280 koHTposbHBEIX paGoT no MaTeMaTtuke 70 paGoT oueHeHO
Ha «oTJIM4HO». HaluTe OTHOCHTENBHYIO YaCTOTY KOHTPOJBHLIX pPabor,
OLIEHEHHBIX Ha (OTJIHUHOM.

281. Ilo uenu npoussenexo 40 BricTpesoB. OTHOCUTEIbHAS YaCTOTa
nonagaHufl B MHLIeHb OKa3anack paBuoi#l 0,85. Halinure uucio moma-
JaHu# B MHILIEHb.

282. BriGepute OTPHIBOK TeKcTa, copepxamui 200 6yks. Hafigure
OTHOCHTENBbHYIO 4acTOTy MosiBjeHus: 1) ryiacHo#t 6yKBH, 2) GYKBH &,
3) OyKBH a.

283. 3 nosiHoro HabGapa Kocrel JOMHHO HayJayy H3BJIEKaeTCsl OfHa
KocTb. YUToObI OIEHHTh BEPOSTHOCTh MNMOSIBAEHHS «nyOJs», IOBTOPHM
stot onbiT 100 pas, kaxAki#l pa3 Tacyst KOcTH. BbIUHCIHTE OTHOCHTEb-
HYIO 4acTOTy MOsIBJeHUs1 «IyOJis» M CpPaBHHUTE €€ C BepOSITHOCTHIO
HOSIBAE€HHSI 3TOTO COOBLITHS.

284. TlocraBbre onbiT: 10 cTyneHTOB no 28 pa3 BHIHUMAIOT HayHauy
KOCTb M3 NOJIHOTO HaGopa NOMHHO M KaxK[HH pa3 3alHCHIBAIOT BhINAaB-
niee yucao o4ykoB. C momomipio 280 naHHBIX CTaTHCTHYECKOH COBO-
KYNHOCTH COCTaBbT€ CTaTHCTHYECKOe pacnpefeneHue BoiGopku. Ha
OJJHOM YepTe)ke MOCTPOHTE MOJHIOH OTHOCUTENbHBIX YacCTOT M MHOrO-
YTOJNBHHK pacnpefieieHHsl BepPOSATHOCTEH MO cleAyiollleli Tabjuie:
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Yuc.io ouxkos | 0 1,2'3'4]5 6178 9]10 11|12

RN JUSSUS U UUUNI S— pU——— —— U U—— U—

p —_ | -

CpaBHure ux.
285. [locrpofiTe MNOJUIOH OTHOCHUTEJbHLIX YacTOT IO JAaHHBEIM pac-
npefiesieHus CTyLeHTOB | Kypca no pasmepam o6yBH:

Pasmep ofyBH | 35 36 37 38 | 39 40 42

51 6| 13 10] 7] 4] 2

286. JlaHa ucxonHas Tab/1una pacipeneieHus TpualaTi abuTypueH-
[OB MO yHcay GasioB, MOJyYEHHbIX HMH Ha BCTYIHUTEIbHbIX 9K3aMeHaX:

12 15 20 17 16 18
18 19 19 14 16 13
12 13 13 15 16 14
14 16 17 12 15 16
15 12 13 13 15 17

[TocTpoiiTe craTHCTHYECKOe pacipefieleHue abUTYPHEHTOB IO YHCIY
noaydyeHHbslx Gannos. HafinuTe pasmax BapbupOBaHHA.
287. VmetoTcst IaHHBIE O KOJHYECTBE CTYAEHTOB B 24 rpymmax:

28 27 26 28 27 25 22 24
25 23 24 25 22 21 23 19
20 21 22 19 21 20 22 18

CocTaBbTe CTATHCTHYECKCE pacipefiesieHHe BbIGOPKH.

288. IlonGpocete 100 pa3 MoHeTy u Haljure, CKOJBKO Da3 oHa
ynajeT BeepxX rep6om. Ha#iaute OTHOCHTENBHYIO 4acTOTy MNOSIBJIEHHS
5TOr0 COGHLITHS M CpPaBHHUTE ee C BEPOSITHOCTBIO NOABJEHHS repba.

289. ITon6pockre 100 pas urpanbHy0 KOCTb U HaiJAUTe OTHOCHTE/b-
Hble YaCTOThl CJENYIOMWHX COOLITHI:

a) BhinajieHue ABYX OUKOB,

0) BbiMaJieHHe MIeCTH OYKOB,

B) BhiMaJeHHe YeTHOTO YHCJa OYKOB,

r) BhiMaJieHHe YHcaa OYKOB, KPAaTHOTO TpeM.

CpaBHWTE TOJYYEHHbIE OTHOCHTEJBbHBIE YacTOTEL C BEPOSTHOCTSMH
NOSIBNIEHUS 3THX COOBITHH.

41

Uscso CTyILEHTOB! 3

§ 2. YUCJOBBIE XAPAKTEPUCTHKH BAPUALIMOHHOIO PAJIA

Iycrs BhiGOpKa 3a/laHa PSAIOM pacnpeiejeHus 4acToT npusHaka X:
xi]x1 ‘x2|x3|... Ixs

mi|m1|m2|m3l... |m3

’

s
e Y m; =n.
i=l
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Torna cpednum apugpmemuueckum BHIGOPKH HA3HIBAIOT BEJIHUUHY
[— 1 S
X=- 2 miXx;. (59)
n
=l

Hucnepcueti unu Mepo#i paccesHHs 3HaueHMH npu3Haka X 1o OT-
HOLIEHHIO K €ro CpefHeMy apu(pMeTHYECKOMY HasblBalOT BEJUYHHY

D(X) =+ S mi(n—X, (60)

a KOpeHb KBAJIpaTHBHI M3 JUCNEPCUH HAa3BIBAIOT CpedHuM Keadpamuie-
CKUM OMKAOHEHUeM

o (X) =VD (X). (61)

OTHOIIEHHE CpPEIHEero KBajpaTHYECKOTO OTKJOHEHHs K CpPelHeMy
apudMeTHYeCKOMY BbIOOPKH, BbIp@)KEHHOe B IPOLEHTaX, HasblBaeTcs
Kosgpuyuenmon eapuayuu V.

o
V=—=.100 %. (62)
X
Imnupuseckoti yuxyueil pacnpedeseHus OMHOCUMEAbHBIX HACHIOM
Ha3bIBAIOT (QYHKIHIO, ONPENESIOmYI0 M KaxAOTro 3HayeHUS OTHO-
CUTEJIbHYIO 4acToTy cobbitus (X < x), T. e.
m
FE) =W (X <) =",
rie m, — YHCJIO0 BapHaHT, MEHBIIMX ¥, a8 n — o0beM BHIGOPKH.

Jurepartypa: [1], § 41, c. 169—I171.

[Tpumep 6l. ITycTh craTucTHYECKOe paclpefeneHne BHIGOPKH
HMeeT BHI!

x| 17 | 18

Torna paA pacrnpenesieHHsa OTHOCHTENBbHBIX YaCTOT MpPHU3HAKA X
HMeeT BHJ

xi]17 18|19 20|21|22|23

Ml 0,28 0,28

0,12 | 0,04 l 0,12

0,08 I 0,08
n
Haiizem xapakrepuctuku X, D (X), o (X), V.
Cpensiolo apu¢MeTuyeckylo npusHaka X HafiieM no dopmyane
pa— 1 S ’
X=—=Y mx; +C,
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e x; = x; — C — ycnoBHas Bapuasta. Ilycts C = 20, Torpa

x =2l —3;0 3 +4 46 4 99— 10,
o)

Iucnepcusi npusHaka X paBHa
D (X) =;—5((—2)2-7+(—1)2.7+o-3+ 2142343224

+42. 2) = 8,92,

Torna o (X) = V3,92 ~ 1,98 u koadbuuuent Bapuauyuy V papen

V=—li—2§-100=10,4 %.

3apauu

290. Briuncaute suauedus X, D (X), o (X), V nmo mauHbIM 3aza-
yu 286.

291. Briyucaure 3HaueHusi X, D (X), o (X), V no maHHBIM 3aja-
qu 287.

292. JlaGopatopHas paGora Ne 1.

3apxanue. Ilyrem onpoca n CTyIeHTOK coGepuTe JaHHLIE O pas-
Mepe HX 00yBH, COCTaBbTE HCXOIHYIO Tab/IHIY U AaiTe OOLIYIO XapaKTe-
PHCTHKY paccMaTPHBaeMOTO MpPH3HAKa.

[Lleas paborh

OBnafieHye pas3iHYHBIMM MeTOJAMH c00pa CTATHCTHUECKHX JAHHLIX.
HaxoxeHue TOueUHbIX (OMpefessieMblX OLHHUM YKHCIOM) XapaKTepH-
CTHK BapHalHOHHOIO pPsza.

ITopsdox eeinoarenus aabopamopHol pabomet

1. CocraBbTe HCXORHYIO TAOMUIYy pacCMAaTPUBAEMOr0 NPU3HaKa, Bb-
6paB OIMH M3 CHIELYIOMUX BapHAHTOB pelleHus 3ajau:

Bapnaﬂ‘rbll l| 2 3| 4| 5 6

n ] 10| 15| 2| 2 | 30 | 4

Tie 7 — YHCJIO OMNPOIIEHHBIX CTYIEHTOK.

2. CocraBbTe IHUCKDETHbIH BapHallHOHHBIA pPSAX mpu3HakKa X.

3. CocraBbTe CTaTHCTHYECKOE pacrpeeseHne 4acToT K OTHOCHTENb-
HBIX 4acToT npusHaka X. ITocTpofiTe COOTBETCTBYIOIHE UM TOJHTOHBL.

4. CocTaBbTe SMIHPHYECKYIO QYHKIUIO pacHpefeeHust OTHOCUTE b=
HBIX yactoT F* (x) u mocTpoiiTe ee rpaduk.

5. Hafizure ToueyHble XapaKTepHUCTHKH BapHAIHOHHOTO psifia: Cpei-
Hee apu(MeTHUeCcKoe, IHCIEPCHIO, CPeJHee KBaJpaTHIeCKOE OTKJIOHe-
HUe, KO3(ppUIHNEeHT BapHaluu.
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6. OTBeTbTe Ha CJEAYIONINe BOIPOCHL:

1) Kagune croco6bt 0T6Opa MPUMEHSIOTCA Ha MPaKTHKe?

2) Ilpu 3ananHOM o6beMe BHIOODKHU 11 HaHIHUTE TaKylo, KOTopas uMme-
€T HaUMEeHbIIYI0 BO3MOXHYIO Aucnepcuio. Kak HasbBaloT B 3TOM ciyyae
CTaTHCTHYECKYIO OLEHKY?

3) CpaBHuTe cpefHue apHdMeTHYecKue BHIOODOK PasHOTO OOBEMA.
IIpn xakux 3HAUEHUSAX /1 OHU OYAYT NPHUOIUKEHHO PaBHEI MEXY COGOH?
Kaxko#l BBIBOA OTCIOfA MOXKHO CIeJaTh?

4) Ilns HaliieHHBIX BpIOOpOUHBIX pucnepcuit D, nafifute ucnpas-

n
JIEHHbIE AUCIIEPCHH §7= _—ID - [IPH KaKHX 3HaUYGHHSX 1 BLIGOPOUHAA U
n—

HCIIpaBjeHHas NUCNEPCUH MaJjo OTJIMYaloTCs ApYT oT Apyra? Kakyio us
3TUX JUCNepcUil NPUHUMAIOT B KaYeCTBe OLEHKH IeHepasbHOH AUCHepCHU
NpH pasiu4HbIX 06bEeMax BHIOOPKH 71?

5) CpaBHute Ko3(hpHUIHEHTH BapHallii HECKOJbKUX BapHALHOHHBIX
psazoB. Kakoil u3 3Tux psaoB HMeeT GoJjibliee paccesiHue?

293. JlabopaTtopHas paGora Ne 2.

3 apnanue. Cobepure faHHBIE O POCTE CTYAEHTOK, 00YJAIOIHXCS

Ha (baKy/bTeTe, H COCTaBbTe HCXOAHYIO TaGMHUIly paccMaTpHBaeMOro MpH-
3Haka.

Ilens paborTh
OBnanedHne pasMUUHBIMH ClIocoGaMH  OTGOpPa CTATHCTHYECKHX
JAHHBIX.

IIpnoGperenue HaBbIKaA COCTaBleHHs 00MEeld XapaKTePUCTHKH Hempe-
pbIBHOTO npu3Haka X.

OBnajeHne METOAAMH COCTaBJEeHHs1 NPUGIHKEHHOTO pacrpenene-
Hus npusHaka X, HMEIOLIEero HelmpephiBHOE pacrpefieneHue.

Ilopsdox seinoanenus sabopamoproti pabomet
1. CocraBbTe HCXOAHYIO Tab/HLly pacCMaTPHBaeMOro npusHaka X,
BhIODaB ONUH M3 CJAELYIOUIMX CrNocoGoB:

1) myTrem npoBejieHHs CIIOLIHOTO ONPOCA CTYAGHTOK, 06yYaroUuXcst
B OJLHOH rpymine;

2) nmyrteM NpoBeJeHHs CIJIOMIHOTO OIIpoca CTYAEHTOK, 00y4Yalomuxcs
B JBYX Tpymnnax;

3) nyTeM IpOBeNEHUS CIJIOIIHOTO ONMpoca CTYACHTOK, 06yYalomHuXCcs
Ha OIHOM Kypce;

4) myTem npocrtoro ciydaiiHoro GecmoBTropHoro ompoca 30 cry-
JEHTOK;

5) myTem IIPOCTOTO C1y4adHOro oTopa HECKOJBKHX YYEOHBIX TpyMN
U o6C/eloBaHUSA POCTA KaxKAOH TpeTheH N0 CHHUCKY CTYAEHTKH.

2. Haiinure pasmax BapbHPOBaHUA R = Xy — Xmin-

3. Pasmax BapblpoBaHusi R pa36eliTe Ha k YaCTHYHBIX HHTEPBAJIOB,
YUCI0 KOTOPLIX BhIGUpaeTcs U3 yenosusa k &~ )/ n. Torja aiuna yactuy-

HOTO WHTepRana [ = —%.
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4. CocTaBbTe CTaTHCTHYECKOE paclpefiesleHHe YacToT HHTEPBaJbHO-
ro BapHAIlMOHHOTO psJia NpHU3HaKa X:

GSXE <X H SE< K | HSH<K| o | B SESHrn

1
m; my I my l . mp

rae [%;; X;,, [ — YacTHUHBIA HHTEPBaJ, a m; — CyMMa YacTOT BapHaHT,
TOMaBUIMX B JaHHBIH HHTepBaJ.

m
5. BolumcsauTe: a) IIOTHOCTh YaCTOTHI Ti KaxJoro HHTepBana;

m
6) OTHOCHMTeJbHBIE YacTOTHl W; = —- ¢ MJIOTHOCTH OTHOCHTEJbHBIX
n

Vi
HacTor ~~. 3anonruTe CIeAyOLLYI0 TabaHILy:

Homep uH- YacTHyHbIH HH- CymMMa 4acToT Ba- ITnoTHocTe  |[TJIOTHOCTE OTHOCHTEJIBL-
TepBaja TepBan PHaHT MHTEpBasla YacTOThI HOIl 4YacTOTH
m; Wi
l xS < Xy m; 7 e

6. INoctpofite rucrorpaMmy 4acTOT H THCTOTDAMMY OTHOCHTEJbHBIX
yactor. [TokaxuTe, YTO IUIOMIAAb THCTOrPaMMbl YacTOT paBHa 7, a
IIoMmaAb TMCTOrPAMMBI OTHOCHTE/IBbHBIX 4acTOT paBHa e€IUHHMIE.

7. CocTaBbTe CTAaTHCTHYECKOE paclpefeleHHe YacTOT AHCKPETHOTO
BapHAIMOHHOTO Psifia, 3aMEHUB HHTEPBaJIbl (CM. MYHKT 4) NpejAcTaBuTe-

X, X; o
JISIMH, PaBHBEIMH -i—'l’Q—‘“ Hafinute cpennee apugmeTHueckoe U cpeftee

KBaJ[paTHUeCKoe OTKJIOHEHHE pacCMaTpHBaeMoro npusHaka X.

§ 8. OLEHKA BEPOSTHOCTM MO OTHGCHTEJIbHOM YACTOTE.
JIOBEPUTEJIbHBIA WHTEPBAJ

[TycTb mpoBoxsiTcs 71 HE3aBHCHMBIX HCIBITaHUH, B KaXKIOM U3 KOTO-
PHIX BEPOSITHOCTD NOsiBJIEHHs coObiTHA A MOCTOSAHHA M paBHa p. B aToM
c/lyyae BepOSITHOCTb TOTO, YTO OTHOCHTEJbHAs yacToTa 6yJeT OTJIHYaTh-
Csi OT BEPOSITHOCTH MOSIBAEHHS COOBITHS A B KaXKIOM HCIHBITaHHH IO
aGCoOMIOTHON BennuuHe He OoJblile ueM Ha &, NPHOJMKEHHO paBHA
yABOEHHOMY 3HaueHMIO (yHKuuHM Jlanmaca:

m
P(\———pl<s)z2®(x), (63)
n
s
rpe x = ¢& —_—
A P
HumepearbHoti oyerKol Ha3bIBAIOT TaKYIO OLECHKY, KOTOPAs Ompesie-
Jdgerca ,IIBYMH YHucjgaMH, ABJIAOUIUMHCA KOHIOAMH HHTepBaJIa, l'IOKpbl"
BAIOIIETO OLEHHBAaeMbll MapaMeTp CTATHCTHYECKOH COBOKYHHOCTH.
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Hosepumensvuoim unmepsarosm I, Ha3HBAIOT MHTEPBaNd, KOTOPHIHA C
3a/laHHON JOBEpPHTENBHON BEPOSITHOCTBIO O MOKPHIBAET OLCHHBAEMbI
napameTp CTaTHCTHYECKOH COBOKYITHOCTH.

PaccMarpuBas B dopMy.ie (63) BeMHUMHY p Kak HEH3BECTHYIO, 3a-

m

MEHHM ee Ha NpHOJMKEHHOe 3HaueHHWe —, MOJYYEHHOE MO AaHHEIM
n

BBIOOPKH, TOTAA

P(L:-—e<p<%—|-e)z2d) _ﬁVi__ . (64)
Vai-s)
n n

@opmyna (64) CayKUT /9 OLIEHKH BEPOSITHOCTH 1O OTHOCHTEbHON
JacToTe.

m v " ., m
— — & Ha3bIBalOT HUIMCHeU 0oeepume/zbﬂou epaHuyeu, — + & —
n n

sepxHell Oosepumenvroti 2panuyeti, & — TNPeNeNbHON MOTPEIHOCThIO
Ui JAaHHOH JIOBEpUTEJbHOH BEPOSTHOCTH
m m
oo=P(——s<p<—+s).

n n

JMurtepartypa: [1], § 42, c. 171—175.

ITpumep 62. BepoaTHocTh TOro, 4TO HayAauy BhIGpaHHas Ie-
TaJb He cTaHAapTHa, paBHa 0,2. KakoBa BepOSITHOCTb TOTO, YTO CPEIH
cnydaitHo otTo6panHbix 600 feTasell OTHOCHTEIbHAS YaCTOTa OTKIOHUTCS
OT BEPOSITHOCTH NOSIBJIEHHUS] HeCTaHAApPTHOH AeTanu no a6GCoJiloTHOH Be-
JuuyHe He Oosee ueMm Ha 0,05?

Pemenue. Ilo ycroBuio n = 600, p = 0,2, ¢ = 0,05. Tpe-

Oyerca Ha#itu P (l%’- — 0,2| < 0,05). Hcnonb3ys ¢opmyay (63), mno-
JyquM:

m — _600 \_
P{[2—0| <o) =20 005/ 735 ~waam

W3 Ttabaunpl 3HaueHuit ¢yHKuuu Jlamnaca HaxoAuM 3HaueHHE
@ (3,06), pasHoe 0,49888. 3uaunt, P ( | z— 0,2| < 0,05) ~ 0,99776.

Il pumMep 63. Onpenennm HeoOGXoAUMBIH 060beM BEIGOPKHU [ieTallel,
KOTODHIH rapaHTHpoBaJ Obl OIIHOKY BHIGOPKH (T. €. OTKJIOHEHHE OTHOCH-
TeNBbHOH YacCTOTHI OT BEPOSITHOCTH MOSIBJEHHS COOBITHSI A 1o a6cotor-
HOH BesnuMHe), He npesnimatomyio 0,05 ¢ BeposiTHOCTRIO o0 = 0,8664,

€CJIU U3BECTHO, YTO BEPOATHOCTD NOSABICHUSA 6paKOBaHHOﬁ JA€TaJjii paBHa
0,2.
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Pemwenune. Ilo ycaoBuo p =0,2, ¢ = 0,05, o = 0,8664. Tpeby-
eTcq HalTH Yucao OTOOpaHHBIX JeTalefl n. Mcmoaw3ys dopmyay (63),
HOJyIHM:

P(| = —02] <0.05) = 20 (0,05 )/ 5 = 0.8664

Orciona

n
TabTHILbE 3Haqeﬂm71 ¢ynkuun  Jlamjmaca  HaxomuM:

005]/02 o5 = 15

Orciona V' n = 12. CnenoBaTenbHO, HEOGXOLUMO orobpatb 144 ne-
TaH.

IIpuwmep 64. Jana naptusa Aetaneii. Onpenenum npoueHT 6pa-
Ka, ec/id BblOOpKa cObeMa n = 625 BblsBuna 40 HecTaHZAPTHHIX JAeTa-
aefl. C poBepuresnpHOll BeposiTHocThIO 0,95 HalifieM rpaHHIE], B KOTO-
pbIX 3aKJ/IIOUEH NPOIeHT Gpaka BO BCell MapTHH.

Pemenue. Ilo ycnoBuwo n = 625, m = 40, a = 0,95. das
BBIYHC/IEHUS NPENeNbHOH MOTPEIIHOCTH €, rapaHTHPOBaHHON C BEPOSIT-
HocThio 0,95, 3aMeHHM HEHU3BECTHYIO BEPOSTHOCTb p OTHOCHTEIbHOH

o . 40
4acTOTOH MosiBNeHus cobuitis A, paBHOH 64—25 = 0,064. Torma p =

=~ 0,064. Vicnonp3ys dopmyay (64), noayuaum:

00 (— ¥\ _ .95
m m
V-3
n n
OTKYJa B
of—2¥r _ \_ 0475

Ve(-2)

C nomoupro TaGIMubl 3HaueHuH GyHKuun Jlanmaca nosydaem:
e 25 - 625

oTKyla Haxogum & =~ 0,002.
Takum obpasom, p = % + & = 0,064 4 0,002.
CnenoBarenbHo, 6,2% < p <6,6%.

3anauu

294. UrpanbHasa KocTh nopbpaceiBaerca 320 pa3. Kakoma Beposit-
HOCTb TOTO, YTO OTHOCHTE/bHASl YaCTOTa MOSIBJEHHS MSATH OYKOB Ha
BepXHeHl I'DaHH KOCTH OTKJOHUTCA OT BEPOSTHOCTH NOSIBJIEHUS STOrO
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COOHITHSI B OJHOM HCIBITaHMU MO aGCOMIOTHOH BeJHuYHMHE He Gosiee yeM
Ha 0,03?

295. BeposTHOCTb TOrO, UTO Hayhauy BLIGpaHHOe M3 TEKCTa XYA0-
JKECTBEHHOTO INPOH3BENCHHS CJIOBO SBJSETCA HMMEHEM CYIECTBUTE/b-
HbiM, paBHa 0,4. KakoBa BeposATHOCTB TOTO, YTO B CJy4aiiHO BHIGpaHHOM
OTPBIBKE XYAOXKECTBeHHOro mnpousBefeHus u3 600 cioB oTHOCHTENDb-
Hasl 4acToTa MOSIBJEHHS HMEHH CYILIECTBUTENbHOrO OTKJOHMTCS OT Be-
POSITHOCTH 3TOr0 COOBITHS NO abCOMIOTHOH BedauuyuHe He Gojee ueM Ha
0,04?

296. CkoJ1bKO pa3 Hafo NOAGPOCHTL MOHETY, YTOGbI C BEPOSITHOCTLIO
0,99 MoxHO GBHITO OXKHAATh, YTO OTHOCHTE/]bHAasl 4acTOTa IIOSIBJEHHS
rep6Ga OTKJIOHUTCS OT BEPOSITHOCTH 3TOTO COGBITHS MO aGCOIOTHOH BesIH-
yuHe He Gosee yem Ha 0,05?

297. BeposiTHOCTb TOTO, 4TO Hayjauy BbIOPaHHOE U3 TEKCTa XYHO-
JKECTBEHHOTO NPOU3BENEHHUS CJIOBO ABJAETCS HMEHEM IpHIaraTelbHbIM,
paBHa 0,15. BriGupaercsi NpoH3BOJbHBIH OTPHIBOK XYAOKECTBEHHOTO
npousBenenus us 5100 cios. HaliTn Takoe NOJOKHTENTBHOE YHCIIO €,
yTOOB! ¢ BeposaTHOCThIO 0,9544 aGcoJoTHasi BeJHUYMHA OTKJIOHEHMS OT-
HOCHTE/IbHOM YacTOThl MOSIBJACHHS HMEHH IIpUJaraTejbHOro OT ee Be-
positHoctu 0,15 He mpeBnicHia e.

298. B nyGnuuucTHYECKOM TEKCTe M3 565 CIOB Iy1aros BCTPETHJICH
75 pa3. C qoBepuTe/bHON BepOATHOCTBIO, paBHOH 0,9, olieHute Bepo-
ATHOCTb [OSIBJEHHSl IJlaroia B MPOHU3BOJNBHOM NYOJIHIHCTHYECKOM
TEKCTe.

299. V3 maptun snexTpoJamnoyek Bui6paHo H nposepeno 1000
3JIeKTPHUECKUX JaMnoyeK. OTHOCUTE/AbHAs YacTOTa MOSIBIEHUS HECTaH-
JIapTHOM NaMMouYKH okasaJjach pasHod 0,15. Haiinure 95% nosepurens-
HBIl MHTEpBaJ JJisl BEPOSITHOCTH LOSIBJEHHS HECTAHJAPTHOH JIaMIIOYKH
NpU ee U3BJEYEHMH M3 JAHHOH MapTHH.

§ 4. OLEHKA NMAPAMETPOB B CTATUCTUKE

[IycTh KOJHYECTBEHHBbII NMPH3HAK X TeHePaJbHOH COBOKYMHOCTH
MMeeT HopMaJbHOe pachpereneHne, Toraa:

1. Eciu cpenHee KBajipaTHUECKOE OTKJIOHEHHE O H3BEeCTHO, TO JOBe-
pHUTENbHbIl HMHTEepBaJ, MOKPHIBAIOWIMH MaTeMaTHYeCKoe OXHAaHHe a
3TOr0 MpH3HaKa C JOBEPUTENbHOH BEpPOSITHOCTBIO O, HAXOAUTCH H3
yCIOBHUSA

- o - o
xB—tﬁ.—_<a<xB+t—ﬁ, (65)

rie n -— o6rveM BLIGOPKH, 7‘3 — BoIOOpOYHasl cpefHsAs apudmeruuec-
Kasi, ¢ — aprymeHT ¢yHkuuu Jlamnaca, npu koropom @ (f) = o

IIpy 3TOM ¢ —— = O HA3BIBACTC MOUHOCIIOIO OYEHKU.

Va
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2. Ecnu cpefiHee KBaJpaTHyecKoe OTKJIOHEHHE ¢ HEM3BECTHO, TO
[0 JaHHBIM BHIOOPKH MOXKHO MOCTPOUTH ClYy4alHYIO BeIHYHHY, HMEIO-
myto pacnpegneneHue CrblogeHTa ¢ B = n — | cTemeHAMH CBOOOJbI,
KOTODO€ OMpEJeNsieTCs] TOJAbKO OLHUM IIapaMeTPOM 71 U He 3aBUCHT OT
HEeH3BECTHbIX MmapameTpoB a u 0. Pacnpenenedune CThIONeHTa Aaxe A
MaJblX BeiGOpoK n < 30 naeT BMOJIHE YAOBJETBOPHUTEJBHHEE OLEHKH.
Torma poBepuTeNbHBLIH MHTEpBaJ, NOKPHIBAOMKA MaTeMaTHYECKOE
OXHJaHHE @ 3TOTO NMpH3HaKa C JOBEPHUTEIbHOH BePOSTHOCTBIO o, HaX0-
IMTCS U3 YCJIOBHSA:

= S - N

X,—1 —— a X tg —

B a_l/-n < < B_I_ aVn ]
rie S — HCIpaBleHHOE CpefHee KBajpaTuueckoe, f, — KosdduuueHT
CrbiofieHTa, HaXOAUTCA IO AAaHHBIM 7 H o K3 Tabaullbl 3HAUEHUH Iy

(cm. Tlpunoxenue 2).

3. JloeepuTresbHbIH HHTEPBAJ, NOKPHIBAIOIIMH cpeflHee KBajpaTuye-
CKO€ OTKJIOHEHHe O 3TOro NpHU3HAKa C JOBEPHUTENIbHOH BEpOSATHOCTBHIO
G, HaXO[MTCA M3 YCJOBHUS:

S(l—qg <o<S(1+g), ecmn g <1,
0<o<S(+gqg),ecanqg>l1, (67)

o o
rAe ¢ = - HaXOMMTCA MO JAHHLIM 1 H o U3 Tab/KIbl 3HAYeHuH g (cM,

(66)

[punoxenune 3).
Jurtepartypa: [I], § 43, c. 175—177.

[Tpumep 65. M3 Gonbiuofi mapTHU H3rOTOBNEHHBLIX BAJHKOB IO
BuiGopke o6beMa n = 25 HafineHa BbIGOpOUHasi cpelHsisi apudMmerHye-
ckasi [namerpa Banuka, paBHas 10 mm. Cumrasi, 4TO IHAMETp BasuKa
X — HOpMaJsbHO paclpejeseHHas ClydafiHas BeJW4YHHa, HalJeM JoBe-
puUTeNLHBI HHTepBaJ, KOTOPLIH ¢ JoBepuTenbHOH BeposTHOcThio 0,99
MOKPHIBAET HEH3BECTHOE MaTeMaTHUECKOe OXKMJAaHHEe a JHaMeTpa Ba-
J¥Ka, €CJIHU TeHepasjibHOe CpefHee KBaJApaTHUECKOe OTKJIOHEHHE ¢ =
= 0,1 mm.

Pemenne. W3 ycnosus sagaun o = 0,1, xz = 10, n = 25,
o = 0,99. Tak Kak 0 U3BeCTHO, TO AJS OLEHKH NapaMeTpa a HUCHOJ b-
3yercsi yciaoBue (65):

- 8 - 8
—t—= t——.
xB V-;z- < a < xB _I_ .V'n
Heunssecrnoe 3nauenue ¢ moayuum u3 ycaobus @ (f) = 9’29—9 =

= 0,495. I[To Ta6nune suavennit O (f) Hasigem ¢ = 2,68 (cm. Ilpunoxe-
aue 1). Torma ToYHOCTb oUeHKH OyneT:

8 =1-2 ~ 0,05

n
CrnepoBarenbHO, UCKOMBIH JOBEPHUTENbHBIH HHTEPBAJ paBEH:
9,95 < a < 10,05.
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3apauu

300. M3 Gosbliofi mapTHHM H3TOTOBJEHHBIX JeTaled Mo BhHIGOPKe
ob6bema 1 HaliieHa cpefHss apudMeTHiecKas AJAHHLL Je€Tal|, paBHag ?B.
Cuyras, 4To JJHHa geTtanu X — HOpPMa/lbHO pacrpejeseHHas cay-
yaliHas BeJTHYHHA, HaliiuTe JOBEpUTEIbHbIH HHTEPBAJM, KOTOPLIH C JOBe-
PUTEJBHOH BEPOSITHOCTBIO 0@ MOKPBLIBAET HEH3BECTHOE MaTeMaTHYeckKoe

OXUIAHNE a JJIMHBI I€Ta/lH, €C/IM [eHepaJibHoe CPeiHee KBaipaTHUeCKoe
oTkJoHeHne ¢ = 0,5 MM:

a) x, = 50 Mm; n = 64; o = 0,95.
6) x; = 51 mv; n = 49; a = 0,99.
B) Xz = 52 Mm; n = 36; o = 0,999.

301. Halinure MUHUMAJbHbIE 00beM BEIOODKH, IPH KOTOPOM C J0Be-
PHTENBHON BEPOSTHOCTBIO G TOYHOCTb OLEHKH MaTeMaTHYeCKOTO OXKH-
IaHHs @ — AJUHBL JeTaJqu reHepajbHOH COBOKYIHOCTH IO BHIOOPOUYHOMH
cpenneii — paBHa 8 = 0,25, eciy reHepa/nbHOE CpefHee KBajparHyec-
Koe oTKJoHeHne ¢ = 0,5 MM U fJHHa JeTany X — HOPMaJbHO pacrpe-
JeNeHHas caydaliHas BeJHYMHA:

a) a = 0,95; 6) @ = 0,99; B) & = 0,999.

302. Jla6oparopuas pabGota Ne 3.

3apnauue. IlpoBeaure usMepeHUs TOJMHUHB # CHOHYEK, BHI-
GpaHHBIX MPOCTHIM CAy4aliHbLIM GecrnoBTOpHEIM oTGopoM u3 300—400
CIMYEK, H3TOTOBJEHHBIX Ha OfHOH (abpuke. l3mepeHUs BHINOJH UTE
MuKpomerpom ¢ neHoi penenus 0,01 mm.

IIpuMeuyaHnue MoXHO HCNOJb30BaTh JaHHbE, COOpPaHHEIE
IPH BEINOJHEHUH 1a6opaTOPHOH paGoTel Ne 2.

[Lleas paboTh

OBnafieHHe METOJIOM COCTaBJEHHSA JOBEPUTEJbHBIX HHTEPBaJJOB a5
OILIEHKH MaTe€MaTHYECKOro OXXHAaHHA HOPMaJbHOTO pacrnpeneaeHus rnpu
HEH3BEeCTHOM O H JJI51 OLEHKH CPeIHEro KBaJpaTHYECKOIo OTKJIOHEHHUS O
HOpMaJpHOTO paclpeie/ieHu .

ITopadok eenosuenus aabopamopHol pabomet

1. CocraBbTe HCXORHYIO TabJHULy 7 NPOBEAECHHLIX H3MEPeHHi, BhI-
6paB OLMH K3 CJELYIOLHX BaDHAHTOB pELICHHs 3afauH:

Bapuanrnl 1 2 i 3 4| 5 6 | 7 8 9 | 10
n 10 | 10 | 13| 17 | 17 | 20 | 26 | 26 | 30 |37
a 0,95 {0,999| 0,99 | 0,99 0,999 | 0,95 | 0,99 |0,999 0,95 0,99

2. CocraBbTe CTAaTHCTHYECKOE paclpefleleHHe YacTOT Pe3yJabTaToB
NMOJNIYYEHHHIX H3MepeHuH.

86



3. Boiuncaure cpepHee apugMeTHYeCKoe }B paccMaTpHBaeMoro
npusHaka X.

4. BolyuciauTe HCHpaBJeHHYIO CPERHIOID KBaJpaTHUeCKYyi0 HOrper-
HOCTb 1 U3MepeHHuH no gopmy.Je

5. Onpenenure kKosddunuent CTbIOAEHTa £, A5 3aJaHHOH JOBEpH-
TeIbHON BEPOSITHOCTH O M YHCJIa MPOBEJ€HHLIX H3MepeHHH n (13 Tabin-
LBI).

6. Hafizute rpaHHIbl TOBEpPUTENBHOrO MHTepBasa [/l OLEHKH Ma-

TEMATHUYECKOTO OXKHIAHNS @ IPH 3aaHHOH J0BepUTENbHOH BEPOSTHOCTH
o, UCIONb3ysl ycaoBue (66).
7. Tlo mauHbIM @ U n Ha#aure 3HauyeHHe ¢ (cM. [lpujoxenue 3).
8. Hailinure rpaHunbl 10BEpUTEIBHOTO HHTEPBANa [J/15 OLLEHKH Cpell-
Hero KBaJipaTHUECKOTO OTKJOHEHHS O NpPU 3aJaHHOH HOBEpPHTENBHOMH
BEPOSITHOCTH 0., HCHOJB3ys ycioBHe (67).

S
[IpumMeuaHdue. BenuuuHa TOYHOCTH OIEHKH § = taF,u,omK-
n

Ha ObITh GOJbIIe BeJHYHHBI TOTPEIIHOCTH npubopa.
9. OtrgerbTe Ha CJefyIOLHE BOIPOCHL:

1) Hatinure 3sHavenus koaddunuenta f u3 ycnosus O (f) = 23 i
a = 0,95; 0,99; 0,999 u cpaBHHTe HX CO 3HaYEHUSAMH Ko3hdUIHEHTA

CrblofieHTa toc IIPpH COOTBETCTBYIOIIHX 3HAY€HHUAX o U pa3JHUYHbIX 3HA-
geHunX n. Kako#t BLIBOJ W3 3TOrO CpaBHEHHUSI MOXKHO CHEJaTh?

S
2) CpaBHUTE TOYHOCTb OHEHKH taV—_ IJisi  pasJUYHLIX 3Haye-
n

HUH 7 U o. [IpH KaKHX YCAOBHAX TOYHOCTb OLEHKH YBEJIHUHBAETCSH?

§ 5. CTATUCTHUECKHME METCIAb! U3YYEHHUSA 3ABUCHUMOCTEN
MEXIY CJHYYAHHBIMU BEJUYUHAMU

Koppenrsyuonnoii sasucumocmero Y om X Ha3blBaOT GDYHKIHOHAJE-
HYIO 33BHCHMOCTb YCJOBHOH CpefHeH y, OT X.

¥, = [ (x) npeacrasnser ypaenenue peepeccuu Y na X, a x, =
= @ (y) — ypasrernue peepeccuu X Ha'Y.

KoppensinuoHHasi 3aBHCUMOCTb MOXKeT ObITh JHHEHHOH MW KpHBO-
nuHefiHo#. B ciiyyae nuHelHON KOppeIsSLHOHHON 3aBHCHMOCTH ypaBHe-
HUe NPSIMOH JIMHUM PErPeccCHH UMeeT BHJ:

y. =ax+ b, (68)

rie yraoBoft kKoshdHIHeHT a npsMoR JuHuH perpeccuy Y Ha X Hasbl-
BaeTCs 66100p0tHbIM KOspuyuernmom peepeccuu Y Ha X u o603Hayaer-
CAl Pyge
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Ilpu Manelx Bbl6OpKax JaHHBIE He Ipynnupyiotcs. ITapameTpel a
H b HaXoASTCS 110 METOLY HaHMEHBILIMX KBaJpaToOB U3 CHCTEMbl HOPMaJIb-

HBIX YypaBHEHUH:
b in —I'- aZxl= iny,-,
y (69)

nb + aZ‘.x; =2 Vi,
TIe n — Yyucio HabnalofaeMblX 3HayeHUH Nap B3aMMO3aBUCHMbIX BeJH-
YHH.

Boibopouneitl aunetinoil Kospguyuenm Kopperayuu g TOKA3bIBAaeT

TeCHOTY cBsA3H Mexay Y ¥ X. KoshduilneHT Koppeasilui HaXOLHTCS
no gopmyne
2 NyyXy — n;}’-
BT no .oy
npuyeM |r| < 1, a uvenHo:

a) ecn 75 = 0, To X n Y He cBSA3aHB KOPPENSUHOHHON 3aBUCH-
MOCTbIO;

6) ecau |rg| = 1, 70 X m Y cBAsaHb QyHKIMOHANBHON 3aBHCHMO-
CTBIO;

B) ecau |rg] < 1, To Mexay X u Y cymecrByeT KoppeasinuHOHHas
3aBMCHMOCTb, TIPH 3TOM 3Ta CBfA3b TeM TeCHee, ueM | 75| 6HKe K elHHHU-
ne.

BriGopouHOe ypaBHeHHMe MPSAMOH JHMHHHM perpeccuH Y Ha X umeer
BHI:

(70)

Ve y=rp 2 (x—2). (71)
X

[Tpu GosbloM yucie HaGMOAEHUH NpH3HakoB X H Y cocraBasercs
KoppensuuoHHas Tab/iMla ¢ ABYMs BXOJaMH, NIPH 3TOM OJHO H TO XK€
3HaueHHe x HabJofaercs 1, pas, OLHO H TO }Ke 3HaueHHe y Hab/IofaeTcs
n, pas u OfHa ¥ Ta Xke napa (x; y) Habaonaercs n,, pas.

Jurepartypa: [l], § 44, c. 177—181.

ITIpumep 66. IlpoBemeno 10 HaGmioneHUHA Haj KOHTPOJbHBLIMH
yyacTKaMu noceBa. JlaHHble HaGamiofeHU coGpaHEl B TaGIHILy

6 | 11 | 1L [ 7 | 8 | 10| 12| 6 |19
o7 | 32 | 33 | 30 | 30 | 33 | 3¢ | 20 | 31 | 32

X

Yi

rie BeJHuHHa X — KOJIHYECTBO yHoOpeHHi#l T/ra, Y — ypoxkalHOCTb
n/ra.

Hatizem BeiGopouHOE ypaBHEHHe NMPSIMOH IMHHM perpeccun Y Ha X.
CTaTuCTHYECKUMH METOAaMH H3y4YUM 3aBHCHMOCTb MEXLY CIyYyaHHbIMH
BesuyuHaMu X U Y.

PemeHnue. PaccmMorpuM BiausiHHE yBeqHUYEeHHs BHECEHHsI YHOO-
peHUH Ha NOBhIIeHHe ypoxkaHHOCTH. CBA3b MEXAY H3yYaeMbMU NIPHU-
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3HaKaMH MOKeT GbITb BeIpaxkeHa YpaBHEHHeM NPSMO# JUHUH PErpeccHu
Y na X:

¥y, = ax + b.

JI71si BHIYHCJIEHHs] TaDaMeTPOB @ U b COCTaBUM pacyeTHYIO TaGaHLy:
Ne HaGumiopRHUIH Y % x} Y

1 927 6 36 162

2 32 1 121 352

3 33 i1 121 363

4 30 7 49 210

5 30 8 64 240

6 33 10 100 330

7 34 12 144 408

8 28 6 36 168

9 3] 10 100 310

10 32 9 81 288

n=10 Sy =310 Nx;=90 | Xx=852 | Sy — o83

Hckomeie mapamerpet a u b Hafiiem u3 cucremsl ypasHenuit (69):

{ 90b + 852a = 2831,
106 4+ 90a 310.

Otkyna a =~ 0,98; b ~ 22,18.
Torzna ypaBHenne perpeccuu Y Ha X GyneT uMeTh BHUJ:

y, = 0,98x + 22,18. ()
I[TpoBepka. Ilo nanusM HaGmo-

IeHUH x = 25 =9, y= 20 gk
n n
= 3l1.

Haiinem 3navenue y, u3 ypaBHe-
Hus (%) mpu x = x. Umeem y, =
= 0,98 - 9 + 22,18 = 31. Pacuyern
MPOU3BEJIEHbl INPaBUJIbHO, TaK Kak
¥y, = y. B cucreme koopiuHaT mnocrt-
pouM ToukHu (x;, ¥;) (puc. 20). Pac-
MOJIOKEHHbBIE Ha IJIOCKOCTH TOYKH
TPYNNHPYIOTCS OKOJO  HEKOTOPOH
NPSIMOH, YTO yKasbiBaeT Ha JHHeH-
HBIl XapaKTep CBS3H MEXAY MPH3Ha-
Kamu. [Ipuuem sta nuHefiHasi CBS3b 7] «
npsivas. Ha stoM ke uepTexe mo- 1
crpouMIuHuwo perpeccun Yua X, sa- 431"z 7 8 9 10 71 12ox
JaHHyo ypaBHeHuem y, = 0,98x
+ 22,18. [eficTrBuTeIbHO, TOYKHU Puc. 20




(x:, y;) rpynmupyiotcs OKoJO 3ToH npsiMmo#l. Paccumraem mo ypase-
HUIO (*) OXHJaeMmble 3HaueHHs ypOxaHHOCTH W CPaBHHM HX C BHIOO-
POUHBLIMH 3HaYEHHSIMH y; NPHU OXHMX H TeX K€ KOJIHYECTBaxX BHECEH-
HbIX yROGpeHHH x;. IIasi cpaBHeHHs COCTaBHM TaGIuLy:

X l ¥; Yx Yx—Yi
6 27 28,06 1,06
11 32 32,96 0,96
11 33 32,96 —0,04
7 30 29,04 —0,96
8 30 30,02 0,02
10 33 31,98 —1,02
12 34 33,94 —0,06
6 28 28,06 0,06
10 31 31,98 0,98
9 32 31 —1,00

ITo 3HaueHusiM OTKJOHEHHH y, — y; MOXKHO CIesNaThb BbIBOX O TOM,
YTO OXKMJaeMasi ypOXKaHHOCTb JOCTaTOYHO XOPOLIO COIJIacyercs C Ha-
O/I0JlaeMBIMU 3HAUEHUSMH ;.

3agaumn

303. TTpousBenena cnyuyaiinas GecrnioBTOpHasi BHIGOPKa HECATH aM-
nyJ. JlaHHBIE HCC/EJOBAHHS KOJHMYECTBEHHbIX MPHU3HAKOB: X — AJIHHA
aMnysel B MM 0 Y — 06beM aMmnyJibl B cM® — coGpaHbl B TaGnuiy:

yo| 10| L] 09 10| LI| 1,2] 1,3] L1] 10| 1,0
% | 195]19,0]18,3] 20 [208| 23 |25,2]196| 21 | 19,5

CTaTHCTHYECKHMH MeTOLaMH H3YYHTe 3aBHCHMOCTb MEXKLY CJydai-
HbIMH BenudnHaMu X U Y U cocrTaBbTe ypaBHEHUe NMPsSIMOH JIMHHU pe-
rpeccud Y Ha X.

304. IlpousBeneHa ciyuyaiiHas OecrnoBTOpHast Bbl6OpKa  JecsATH
npennpusaTui. JlaHHble HCCAENOBAaHHS KOJHUECTBEHHBIX IPH3HAKOB:
Y — cpemHeMecauyHas Bbipa6oTka MNPOAYKLUHMH Ha OLHOTO paGouero
B THIC. py6., X — CTOHMOCTb OCHOBHBIX NPOHM3BOACTBEHHEIX CPENCTB
B MJIH. py6. — coGpaHel B TabaHUILy:

¥i 0,8| 0,9[ 0,9| 1,0| 1,0| 1,1 1,0| 1,2| 1,2l 1,3

« | 9,9 [10,1]102]102|10,1]10,2]104]|104]105]105

CocTaBbTe ypaBHeHUe NpsiMofl TUHUM perpeccuu Y Ha X.
305. JlaGopatopHas paGota Ne 4.
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3anganue Ha ocHOBaHHM pe3y/abTaTOB 3K3aMEHaHHOHHQH cec-
cuu coGepuTe JaHHbie 00 YCIEBAEMOCTH MO OJHOMY NpeAMeTy (Ipus-
Hak X) U 1o Apyromy npeamery (Ipu3Hak Y), ¢ HOMOLIBIO CTaTUCTHYe-
CKHX METOIOB n3y!mTe 3aBUCHMOCTb ME€XKAY 3THMH BE€JHUUYHHaAMHU.

Ileab paborTh

OsB/1afienne MeTOZaMM YCTaHOBJIEHHS CBSI3M MEXAY ABYMs Claydai-
HBIMH BeauuuHamMu X M Y npu GosbluoM uxcie HaOJIofeHHH U MeToxa-
MH OIpeJieIeHHsI TapaMeTPOB BHIOOPOYHOTO YpPaBHEHHS NPSMOH JUHHH
perpeccuy No CrpynnupoOBaHHBIM JaHHBIM.

Bapuanume: naGopamo pruoi padomst

1. CoGepure naHHbIE O 3HAYeHUAX MNpuU3HaKa X — YCIEBaeMOCTb
0 MaTeMaTHKe ¥ IPHU3HaKa ¥ — ycrneBaeMoCThb MO (QHU3UKE Y CTYACHTOB
onuo#t u3 rpynn (n = 20).

2. Cobepute gaHHBIE O 3HAUCHHNX NMpHU3HaKOB X U Y, paccMOTpeH-
HbIX B BapHaHTe 1, y CTyAeHTOB ofHOTO U3 KypcoB (n = 45, 70, 100).

3. Cobepure [aHHBIE O 3HAYEHUAX MNpH3HaKa X — yCIEBaeMOCThb
[0 MapKCHCTCKO-JIeHMHCKOH ¢unocodun u mnpusHaka Y — ycreBae-
MOCTB I10 NeJATOTHKE y CTYAEHTOB OJHOH M3 I'p yIIl.

4. Cobepute naHHBIE O 3HAUeHUSX nmpu3HakoB X H Y, paccMoTpeH-
HBIX B BapHaHTe 3, Y CTYJEHTOB OXHOIO U3 KypCOB.

IIpumeuanue. [lanHble 0 3HAYCHUSIX NPU3HAKOB X H Y MOXK-
HO BLIOODOYHO B3ATh M3 5K3aMEHalHOHHBEIX BEIOMOCTEH.

ITopadox svinoanerus rabopamopHoli pabombe

1. TlonyyeHHEBIe JaHHBIE BHECHTE B KOPPESIHOHHYIO TaG/IHILy

% Yi 2 3 4 5 ny
2 I
3 | 5|1_2__‘
4
5
ny n

TTopsinox 3anosHeHs KJAETOK BHYTPH Tab/IHIbl MOSCHUM NPHMEPOM.
B rpynmne 5 CTyAeHTOB NOJYYHAH «yAOBAETBOPHTENbHO» (3) MO MaTeMa-
THKe U «Xopomoy» (4) mo ¢usuke. B yroske kmeTku (Ha nepeceyeHHH
TpeTbefl CTPOKH M YeTBEPTOro cTosbIa) 3amuChiBaeTCs 3HAaYeHHe Xy,
paBHoe 12. Ilocsie 3ano/iHEHUs COOTBETCTBYIOLUIMX KJETOK BHYTPH Tad-
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JHLBI NOACUHTANTE 1, JUIS KAXKJOTO X; U 1, IS KaXAOTo y;. JlomxHo

MIMETb MECTO DaBeHCTBO 1 = an = Zn),. Ilo BHAY KoppensiuuOHHON
TaGauIbl ycTaHOBHTE GOpMY KOPPe/IALIIOHHOMN CBsI3U Npu3HaKoB X u Y.

2. KoppenauuoHayo Ta6GaHIy RONOJHHTE IO pacueTHOH Tabaullbl
U NIPOU3BeNUTe HeOOXOJAMMBIE BEIYHUCIEHHS.

x il o | 3 4 5 ng nyx nyx? Ngyxy
2
3
4
5
ny n Sigx Snx® | ngyxy
nyy / 2nyy
nyyZ znyYZ
RyyXy Dixyxy

3. Berumcamre x = Z—r:‘f-, y 2"y
2P o 2
X4 = ‘—"1——, = P
4. Haiinure 0, u 0, no dopmy.iam:
o= VAP, o, =VF—().
5. Tlo dopmyue (70) BeruucaHTE BHIOOPOUHEIH KoaddHLHeHT KOppe-

JIALLAH 7'g U YCTAHOBHTE IO €ro BeIHYHNHE CTEIIEHb TECHOTHI CBA3H.

6. IloncraBeTe HaliieHHBle BeJMMYMHEr B ypaBHeHHe (71) mpsamoi
JIMHUH perpeccuu Y Ha X.

YKA3AHHUA K PEMIEHHIO 3AJAY

10. PaccmatpuBaemoMy cobwiTuio GraronpustcTByer 13 ucxomos
ucnpiranms: 1.1.11; 1.11.11; 11.1.11; 11.11.11; 2.2.22; 22.2.22; 3.3.33;
4.4.44; 5.5.55; 6.6.66; 7.7.77; 8.8.88; 9.9.99.

11. Hennle gncaa ot 1 go 15 B TPOMYHOH CcHCTeMe CJEAYIOIIKE:
1,2,10,11,12,20,21,22,100,101,102,110,111,112,120.

13. Hcnoab3ys pemiero DpaTocheHa BLHIHIUTE BCEe MPOCTHIE YHCAA
or 1 mo 90.

43. TlpemBapuTrenbHO COCTaBbTe AuarpamMmy Diiepa — BenHa.
51. Hafinute cymmy BepostHocteit p (A) + p (B).
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52. TIpumenute popmyay p (A + B) = p (4) + p (B)— p (AB).

57. Ecnu cobbitie A — BHIXOA U3 CTPOS 3/1€MeHTa a, cobpiTHe B —
BBIXOJ M3 CTPOs 3/1eMeHTa b 1 co6biTue C — BBLIXOJ M3 CTPOS 3JeMEeHTa C,
to cobuitue ABC + ABC + ABC + ABC + ABC o3HauaeT pasphbiB
Leny.

59. Ilyctb cobbitust A,, Ay, Az, A, COOTBETCTBYIOT TOMY, 4TO 3Jje-
MEHTH! LleNH a, b, ¢, d 3a BpeMs { He BLIXOJAT U3 cTposi. Toraa Besa nemnb
He BBIXOAMT H3 CTpOsi, KOTrAa BhiMosHsiercs cobbitue (A, + A,) X
X (A3 + A4). Cobuitus Ay, A,, A, A, — COBMECTHEIE H HE3aBUCHMbIE.
Iostomy p (A, + Ay) (As + AY)) =p (A1 + 4y) - p(As + Ay =
= (p (4)) + p (Ay) — p (A14,)) (p (As) + p (A) — p (A344).

61. p(4) = T:;; p(B) = 71—. HalineM mpousBelieHle 3THX BepoOATHOC-

. 1 1 1
Teit: p (A) p(B) =T 5

Hue TPedoBOro Tysa) paBHa 515 Cnenosarensho, p (AB) = p (4) p(B),

1 mostoMy coOwitusi A U B — He3aBHCHMBIE.

70. TIpoussomutcs BbIGOD mapel KHUI (O ORHOM) M3 MHOXKECTBA,
colepixallero 7 KHUT, I U3 MHOXKECTBa, cofep:Kamero 9 KHUr.

74. MoxXHO KyNHTb HJH IO 3K3eMIJISPY KaXKIOTO poMaHa, HJIH Of-
HOTOMHHK, COfepKalllii IBa POMaHa, 1 OTJeJbHO 3K3eMILIAD HeLoCcTalo-
Iero poMaHa.

IIpumeHuTe mpaBWJIO CyMMBI M INPaBHJIO NPOU3BEJEHUS BHIOOPKH.

75. TlopcuurafiTe 4uCIO pa3NUYHBIX I[OKYIOK, COAEPXKAUHUX HJIH
OJLMH, WJIH 1Ba, WJIH TPH COPTa KOHET.

80. 3anoJiHeHue puarpammbl Jiiepa — BeHHa HeOOXOAUMO HauH-
HaTb ¢ 06JacCTH, SIBJSIOMWEHCS MepeceyeHHeM Tpex Kpyros. B sty 06-
JIaCTb OTHOCHTCSI UHCJIO JIIOLeH, 3HAIOMMX BCe TPHU s3bika. [Tocsie 3anoa-
HeHHsl BCeX yacTefl KpyroB HoOACYMTafiTe YHCIO TOYEK IPOCTPaHCTBA
3JIeMEHTapHBIX COObITHI, MpUHaAIexamuX cobbitnio A 4 B + C.

85. PaccmaTpuBaemoe MHOXKECTBO COIEPKHT 3 aneMeHTa: {K, X, 3},
a BeIGOpKA — /1 3JIEMEHTOB.

86. PaccmaTpuBaeMoe MHOXECTBO COCTOMT H3 JBYX 3JI€MEHTOB:
{3y6 ectb, 3yba HeT}.

88. PaccmarpuBaemMoe MHOXKECTBO COCTOUT H3 UYETHIPEX 3/€MEHTOB,
a BeIOOpKa — M3 JBeHajlATH.

90. CocraBbTe JBe BLIOOPDKM M3 OJHHMX M TeX ke saeMeHToB. Ha-
npumep, 145 u 451. TTopsfok pacno/oxKeHHs 3JeMEeHTOB B BBIGOPKE Ba-
JKeH, M03TOMY BBIGODKA yNOpsiAOYeHHas.

95. Brauase Hano BeiOpaTh 3 OYKBBI H3 NSTH COTVIaCHHIX U IOCTa-

BUTb MX Ha yKa3aHHEIe MecTa (A3 cmocoGoB). Ilocie Kammoro Takoro
BoiGopa ocTaBlunecs 5 GYKB NPOM3BOJNBHBIM OGpa3oM paccTaBbTe Ha
ocranbHbie 5 mect (5! crmocoGos).

97. Tak xakK HeoOXOAMMO COCTaBHThb HEUETHbIE UHCJIA, TO UMEIOTCS
IBa crnocoba BeiGopa uncaa enuuui (3 uau 9). INocne Kaxaoro Takorc
Bbl6opa ocraBluMecs 3 LUGPHl MOXKHO YNOPSEOUUTE 3! cnocoGamu.

. Ho BepositHOCTh cOGbiTUS AB (mosiBje-
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101. Bonpoc «...He MeHee ABYX KOHefi?» SKBHBaJeHTeH BONPOCY
... WIH IBa, WIH TPH, UIH YeThIpe KOHAP».

103. Ha nepBoii npsmoii MOKHO BeIOpaTh ORHY TOUKY U MOC/]E KaxkK-
IOro TaKOTO BHIGOpa Ha BTOPOH MPSIMOH — JBe TOYKH HJIH Ha MEePBOH
IpsiMoH BEIGPATh iBE TOUKH M MOCAE KaxJOr0 TAKOTO BEIGopa Ha BTOPOH
INpsAMOH — OfHY TOYKY.

104. Kaxnel#i CTyIeHT Z0J/KeH NoNyduTh 1o 3 yyeGuuka. [lockoiib-
Ky NMOPSAJOK 3JeMEeHTOB B BHIOOpE He UIDaeT PoJiH, NepBhIH CTYAEHT MO-

eT NoJyYuTh 3 yueGHuka Cjy criocobamu. Ilocie Kakmoro TaKoro Bbl-
Gopa octaercss 9 yueGHHKOB U BTOPOH CTYAEHT MOXKET NOJNY4HTb 3 yd4el-
Huka Ci cnoco6amu. [[Ba CTyIEHTa MOTYT MOMYYHTH N0 3 KHHTH ChHCs
croco6aMy U T. 1.

105. Mmeercs 32 uyepHBIX Moss Ha LIaxMaTHOH JoCKe (cM. yKasa-
Hue kK 3anaue 104).

106. Vccnenosars opmyay 4HcC/Ia MepecTaHOBOK H3 # 3JEMEHTOB.

108. KpyroBble nmepecTaHOBKU OCTAOTCS HEM3MEHHBIMH MDY LHKIH-
YeCKUX MNepecTaHoBKax JIofei.

109. Tax Kak oxkepesbs OCTAIOTC HEH3MEHHBLIMM NPH HHUK/IHYECKHX
nepecTaHoBKax OyCHHOK U NpHU NepeBopayuBaHUH, TO MOXKHO COCTaBHThb
—2117 = 360 BuIOB Oxepeauil.

114. B nsitepuyHoi#l cucreme cumcaenuss 5 mudp, a umenHo: 0,1,
2,3,4.

117. Kaxzpiil 10HOIIA MOXKeT BuIOHpaTh paGOTy M3 MISITH MeECT, a
KaxJas JeBYlIKa — U3 4YeThipeX MecCT.

118. BHauane Ha#BJuTe YHCIO CrocoGoB Bhibopa LIECTH NpH3EPOB
u3 20 y4acTHHKOB, a 3aTeM [IOC/Ie Ka)KAOro TaKoro BbiGopa HaHaure
YHC/MO MEepPecTaHOBOK IIECTH MPU30B, KOTOpPHE HMEIOT 3afaHHOe YHC/IOo
noBropeHuii (3; 2; 1).

119. Hafigure yucio WM ONHO3HAUHBIX, MM J[ABY3HAYHBIX, HJIH
TpPeX3HAUHbIX, WM HeTblpeX3HauHbIX, WM MATH3HAYHBIX, WJH IIECTH-
3HaUHBIX YHCEeJ, COCTaBJEHHBIX U3 nudp 8 1 9.

121. B nepecranoBkax 4 GyKBbl «e», HAYIIHE NOAPSA, MOXKHO 00B-
€AMHUTb U CYUTATb ORHUM 3JE€MEHTOM.

124. VI3 gecaru mudp 0, 1, ..., 9 MOKHO COCTaBHTb MO MPABHJIY
npousBeneHus 9 - 107—! n-3HayHBIX yHcesa. AHaJOTHYHO HAXOLUTCS
YHCJIO N-3HAYHBIX YHCEJ, COCTaBJEHHBIX M3 HeYeTHBIX LHudp.

128. B sanaue TpeGyeTcss HalTH BEPOATHOCTb TOTO, YTO B YMCJIO
JIEXYPHBIX BOHAYT ABe NAEBYIUIKH ¥ TPH IOHOIIU.

131. HenocpencrBenHbiM mepeGopoM INOACUHTAHTE YHCIO HCXOJOB,
OpU KOTOPHIX JBa Oujera cTosiT He nopoxke 80 xom.

133. Ilpu nopcueTe yHcaa HCXOROB HCILITAaHMH, 6J1aronpuaTCTBYIO-
MX paccMaTpHUBaeMoMy COOBITHIO, [e1eco00pa3HO TpeX OmpeleseHHbIX
yueHHKOB 00BbeAMHNUTD B OAHY I'pynny. Torfa pasiauyHbIX Ne€PecTaHOBOK,
B KOTOPHIX 3 onpelle/ieHHEIX yYeHUKa okaxyrtcs psmom, Oyrer 5! Ho
nocjie KaxKo# TaKOH MNepecTaHOBKH TPeX yYeHHKOB MOXHO MOMEHSTb
mectamu 3! cmocoGamu. Ilo mpaBusy mnpousBeleHHs BHIOODKH m =
= 5!.3!
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137. Heo6xoauMo Ha#iTH BEPOSITHOCTh TOTO, YTO B YHCJ/IE MOJYUUB-
X GuiieTs 6YAYT 4 AeBYIIKY WM 3 AeBYIIKH U | 10HOLIA.

141. Ecau cobeiTne A — npaBuaBHBIH OTBET, a coObiTHe B — He-
npaBUJbHHIE OTBET, TO cobmitie A + BA + BBA osHauaer, 4YTO 110
NPaBUJILHOrO OTBETa YYEHHK OTBedaeT He Oojiee Tpex pa3. Cobnitua A
u B — 3aBucumsble.

142. Hafinute BeposiTHOCTb coGriTist A BC, rie coGritie A o3Hauaer,
YTO CTYLEHT 3HAET MepPBbIfl TEOPETHUECKHH Bompoc, cobhitue B — uTo
3HaeT BTopo# Bompoc i cobpiTue C — 4TO MOXKET PEIIHTh 3afauy.

144. Ecan cobbiTue K o3HauaeT, 4To H3BJEUEH KpacHBIH KapaHJall,
cobeite C — cuHUN 1 cOOBITHe 3 — 3e/IeHblfl KapaHAall, To coGhTHe
K 4+ 3K + 33K o3nauaer, 4TO KpacHbIH KapaHAAll MOABUTCS paHblle
CHHero.

150. TlocrenoBaTeNbHOCTh HCIBITAHUH ClGAYIONIAs : BHaYale HayTag
BbIOHpaeTcs OflHa ypHa U3 JBYX OJHHAKOBBIX YDH, NOC/E Yero U3 ypHhI
Hayfayy BhIOHMpaercs map. ATy NocaefoBaTelbHOCTh UCIbITAHUH YH06-
HO MpPENCTaBUTh B BHIE «J€peBa» BCeX BO3MOKHOCTel, MMOKa3hiBas Ha
BETBSIX 3TOrO JiepeBa, C KaKOH BepPOSITHOCTBIO MOXKET OCYIIECTBHTHCS
3Ta BO3MOKHOCTD:

2 1.3
1 2430 \-—5— Gebi 2 5
B
._I_
1
L 3 1.1
2 |24 16— Gemmrit 2 3
1 3 1 1 7
CnenosarenipHo, p(A) = — — +—+— = —.
8 i, P (4) 2 5+2 3 15

151. HeoGxoaumo BeiaBuHYTH rumortesbl H; (i = 1,2,3), osnauaro-
e BEIGOD i-f YPHBL.

152. Heo6x0aumMo BHABMHYTH rurnoresb: [; — nepBas BeiOpaHHas
KOCTb — «1y6ab», H, — mepBasi KOCTb He «1yGab».

154. Heo6xomumo BLIABHHYTH THIOTe3bl: [ — IOTEPSAHBL JBE Kap-
TOYKH C IyIacHbIMH GykBamu, H, — NOTepsiHa KapToyka C IVIaCHOH H
KapTOyKa C coryiacHo# O6ykBo#, [{; — noTepsiHbl B€ KAPTOYKH C COTJia-

3

cHbIMH OykBamu. [IpoBepeTe, uTo zp (H) = 1.
i=1

155. B pauHoii 3ajaue, a Takxe B 3ajayax 156—161 npumenure
¢dopmyny DBaiteca.

161. ITycts A — coGbiTHE, KOTOPOE YK€ MPOH30LLIO, T. €. HayAauy
BBLI3BaHHBIH YUEHHMK OKa3ajCs HENOATOTOBNEHHHIM K ypoky. 'mmoresa
H, o3HauaeT, YTo BhI3BaHa OTBEYaTh JeBOYKa, runoresa H, — BLi3BaH
manbyuk. Torma TpeGyercs BuiuucauTh p (H,y/A).

168. Peiuure ypaBHeHue: 1 — ¢% = 0,99757,
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174. Pemnre cucreMy HepaBeHCTB:
{mo <np+p
My 2> np — q.

175. B cucremy HepaBeHCTB 3ajaud 174 mojacraBbTe BMECTO g

paBHOe emy | — p. PeinuB cucreMy HepaBeHCTB OTHOCHTENIbHO p, MO-
Jy4uM:

177. Buiuucaure Py (4), Pg (5), Pg (6) u cpaBHHTE MOJNyYEHHbIE
Pe3y/bTaThL.

188. 15 Toro 4ToObl OTBETUTD Ha BOTIPOC 3aJayH, HAHAUTE CHaYana

A = np. Y3 ycinosusa 3agauu P, (4) = P, (5), T. e.
S U L. §
;!—e —é—!e . Otkyna A = 5.

195. Uto6bl MOCTPOUTH MHOTOYTOJBHUK pacHpelelieHisi BeposiTHO-
cTelt, ucrmosb3yiite nosaydeHuyio tabauny. Ilo ocu aberpce oTI0RHTE
BO3MOXKHbIE 3HAYEHUs BEIHUYHHBI, 10 OCH OpPJHHAT—BEPOSTHOCTH 3THUX
sHaueHuil. [l HANJISAHOCTH MOXKHO BbIOpaTh pa3/inyHbie MaciuTadObi
Ha OCAX KOODJMHAT H MOJYYEHHLIE TOUKH (X;, p;) COSNIMHUTDL OTPE3KaMH
npsiMeix (puc. 21).

197. B 3amauax 197 u 198 cnyuaiinas BeJquunHa MMeeT GMHOMHAb-
HOe pacrpefeseHne BepOsTHOCTEH.

199. CnyyaliHas BeTMYMHA HMEET THIepreoMeTpUIecKoe pacnpesere-
HHe BepOSTHOCTEH.

200. Cnyuafinas BeiuunHa X (4MCJIO HM3PaCXONOBAHHBLIX KOJell)
NpUMeT 3HayeHue ¥ = 5, ec/Iu HepBbie 4 KoJblla HE MONafyT Ha KOJbl-
IIeK, a MAToe — MOomajeT WM BCe D KoJiell He MOMafyT Ha KOJbILUEK.
CnepoBarenbHo, P (X = 5) = pg* + ¢°> = 0,0001. Pacnpenenenue Be-
posiTHOCTeH ciyyadHON BenudnHbl X — reoMerpHryeckKoe.

202. Tax KakK HMeIOTCSl TOJBKO 4 6GHyiera Ha MecTa IE€pPBOrO psia,
a Bel6upatoTca 3 Ounera, TO B BHIOOpKe MOXKET ObiTh Jub0 1, mmbo 2,
Ju6o 3 Ousera Ha NepBBIl PAL.

203. B 3amauax 203 u 204
p; ciyyafiHas BeluYuHA HMeeT myac-
COHOBCKOE pachpefieieHHe Bepo-

1 ATHOCTEH.
207. B BepxHIOIO CTpOKY Tal-

JIMLBL PachpefieNeHUusi BEPOsiTHOC-
Ted  BHayajse  PEKOMEHJyeTcs
3alucaTth BCe MOJYYEHHBE MPOH3-

ol 1 72 3 2 m;  BENeHHS Xy, a COOTBETCTBYlOm[He
UM BEPOSATHOCTH 7, = p,q; BHECTH
Puc. 21 BO BTOPYIO CTPOKY TalJ/IMLbL:
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[Tocne sToro cocraBiasieTcs TabnaMlla pacrnpefieseHus BeposiTHOCTEH
cnyyafinoit BenuyuHbl Z = XY, B KOTOPO# Ka)KJ0e BO3MOXKHOE 3Haye-
HUe [OBTOPSETCsl TOJAbKOo OAUH pas. ITpuuem

PZ=2z)= X PX=x)P(Y=y),

Xiyj=2p

210. [dna Berucienus P (X = 6) ucmoabsyiite cBOHCTBO

ipi=l'

=1

212. CpaBuure pucnepcuu cayyaiiHbix Benuuud X u Y.

215. M (X) = 5, rie X — cnyualinas BejquyuuHa, umeomas GuHO-
MHaJbHOE paclpefeneHue BEePOSITHOCTEH.

218. CnyuaiiHasl BeJIMYHHA MMeeT ITyacCOHOBCKOE pacIpefiesieHue
BeposiTHOCTeH.

224. Tlycrs X, X,, X3, X4, X5 — HE3aBUCHMEBIE CIyYalHEIE BETUYH-
HBI, 03HAYAOLIMEe YHCJIO OTKA3aBLIMX MPHOOPOB NIPH HCIILITAHUHU -ro npubopa
ycrpofictBa. CinyualiHas BenmunHa X; + X, + X,; + X, + X5 Gyzmer
03HayaTh YHUCJO OTKA3aBIINX NPHOOPOB NPH HCHBITAHHUM BCeX NPHGOPOB
yerpoictBa. Ho

5 5
M ZXi =2M (X,).
=l =1
5
A waremaruueckoe oxupanne M (X;) = p,. Tostomy M| ¥ X;|=

i=]

J w

Pi-

i

AHaoruYHO BBEIYMCASIETCS AUCIEPCHS CAydaiHOH BeHYMHEL
226. BeposTHOCTb NOSIB/IEHHS NPABHJLHOTO OTBETA NPH KAXKIOM

1 .
HCMHIT2HUH DaBHA —-. Cayuvaiinas BennmynHa X HMMeeT GHHOMHAJbHOE

pacnpenesieHue BeposiTHOCTEH.

228. Tlycrb coGriTie A 03HayaeT, 4TO B IEPBOM MCIBITAHKMY CyYaii-
Hasi Be/IuKHa nonana B uatepsan |1,7; 1,9[, cobuitie B — 4TO BO BTO-
POM HCNBHITAHWM ClyyYalHass BeJMYHMHA IMoNaja TakKke B HHTEpBal
11,7; 1,91. Toraa cobwiTie 4B o3nauaer, uTo ClydaiiHas BeIHYHHA 06a
Pasa mpuHA/ia 3HaueHue u3 uHTepBana 11,7; 1,9[. Toraa p (AB) =
=P(L7T<X <19 -P(1,7<X <19,
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230. Mcnonb3ys cBoficTBa HMHTErpaibHOH (YHKIMH, MOXKKO COCTa-
BUTb CHCTeMy ypaBHEHHUH:

{limF(x)=A+B-:rz=O,

X —+—00

limF() =4 +B-0=1

x oo

I
231. Jlokaxure, 4TO B m{'repBanel— ?; 0[ (byHKUHA COS X SABJSET-

Cs1 MOHOTOHHO Bo3pacratomell. Y1 kpome Toro Ha sToM uHTepBaje 0 <
K cosx L L

233. Ucnonw3yiite CBOACTBO CHMMETPHYHOCTH Trpaduka GyHKUUH
p (x) oTHocuTesnbHO mpsmod x = 0.
235. U3 rpajuka ¢pysknuu p (x) (puc. 22) BumHO, 4TO

P(l1 <X <2 =3S,5p.

236. B ciyuae 6) npumenure gopmyay p (A + B) =p (A) + p (B),
a B ciyyae B) mpUMeHHTe ¢popMyay DepHynau 415 MOBTOPHBIX He3aBH-
CHMBIX HCIBITAHHUI.

237. Hafinure 3HayeHus, OpH KOTOPHIX GyHKuua p (x) = 0, T. e.
peiunte ypaBHeHHe 2ax — ax® = 0. Otkyna x; = 0; x, = 2. Tak kak

ciyuaiiHag BeJHYnMHa X NPHHHUMAeT IOJOXKHUTENIbHble 3HayeHHs, TO
0<X <2

238. Tak kak P (———;—c <X <0) = F(0) — F(—%), TO HCKO-

Masi BepOSITHOCTb YHC/IEHHO paBHa AjuHe oTpeska OA (puc. 23).
241. Wcnoaw3syiite cBoficrBaM (X — 1) = M (X)— I, D(X—1)=
= D (X).

Q_’jml:l
|-
vl

243. M(Y)= | sinx- —;-cos xdx = sin 2x dx =
1 11
-7 7
a n
7 2
IES. sin2xd (2x) = 0. D(Y) S sin? x - —cosxdx—-
19 1
-7 2
Pix) F(x)
7 ’A

0

Y
]
=)
(w)
]
>
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b
3 B ‘
70 20
4
0 § ol 2 20 A
Puc. 24 Puc. 25
E11 k11
1 2 z 1
= — S' sin® xd (sin x) = Lsindxy | =—.
2 6 3
k11 k11
-7 7

244. Vcrnonb3ys paHHBIH rpaduK, COCTaBbTe BHayajle HHTErpafb-
HYIO (YHKUHIO

0 mpu x<0,
F(x)= %x mpu 0 < x 4,

1 npu x > 4.

247. Tlyctb cnyuafiHaa BeaudMHa X pacrnpejesieHa PaBHOMEPHO Ha
unTepBane la; bl. Torna, npumensas GopMyJ/bl MATEMaTHYECKOTO OXKH-
JlAaHUSl M JMCNEePCHH Ciy4YaHHOH BeNHYHHBL X, JIETKO COCTABUTh H pe-
MIUTh CUCTEMY YyDPaBHEHH:

a-t+b 8

9 ’
(b—ap _
12

|~

249. B npsMoyroJibHOH CHCTeMe KOOPAMHAT Xxoy MOCTpofiTe 06-
J1aCTh, YJOBJIETBOPSIOMYIO CHCTEME HepaBeHCTB:

xt 4 y? < 100,
x4+ y2 > 64.

b
251. Tak Kak KOpeHb YpaBHEHHS X = — JHOJIKeH ObITh Gosblue 1,
a

TO PacCMaTpPHUBAE€MOMY COGLITHIO COOTBETCTBYIOT HCXOABI HCHBITaHHS,
YAOBJIETBOPAIOmIME HepaBeHCTBY b > a (puc. 24).
252. Jlna pelieHus 3ajayd BOCNOJBb3yHTeCh PHCYHKOM 25.

254. PaccmaTpuBaeMble HCIBITaHHSI YHOBJIETBOPAIOT cxeme Bep-
HYJIN.
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255. Bocmoab3yiiTech MOC/IENOBATENbHO
dopmynamu F (x) = P (X < x) u
PX <x)= %/i , rie V, — obbem mapa

R
panuyca x u V, — obbeM wapa panuyca R.

256. Cnyuafiuas BemmumHa X pacrpege-

JeHa Ha wuHTepBate [0; 2R[. P(X < x) =

__21AB| _ | 4B| _
= = (puc. 26), tme |CK|

Puc. 26 =|DE|=x. Ho |AB|=R—|BO|=R—
— VTORP=TKBF = R— LR =2

Suaunr, F(x) = P(X <=1 — L R=2

259. Hcnoansyiite nemmy Yebwinuesa (50). Torma a naxomurcs us
M (x
ycaoBua 1 — (x) > 0,4.
a
263. CnyuaiiHas BelnuMHA X O3HAYAET, YTO YHCJO H3JeJHH BhICLIe-

ro KauectBa MMeeT GMHOMHaJIbHOE pacrpefeneHue BeposiTHocTel. Coe-
nosatenbHo, D (X) = npq.

264. Ucnonnsyiite Teopemy UYeGnimeBa (52). Torma n Haxopures
u3 yciaoBusi 1 — — > 0,95.
n

266. ITpoBepnTe Bhimo/MHEHHe TPeXx ycaoBui: 1) cnyyaliHbie BeTHYH-
Hol Xy, Xs, ..., X, ... JOMKHEI GbITh He3aBucumel; 2) M (X;) no/mxHO
ObITh KOHeYHEIM; 3) D (X;) orpannueHa onHOH U TOH ke nocrosHHOH C.

269. CpaBHuTe 3aflaHHYI0 GYHKUMIO pacnpenejeHus ¢ ¢opMy-
fao# (55).

270. MakcumanbHOe 3HaueHue QyHKHHUA p (X) NpUHMMAET MPH

X = @ H, CJIeJOBATeIbHO, OHO PABHO

(9 1

274. M (Y) =M (4X — 2) = 4M (X) — 2.

275. ITo ¢opmyne (56) HaBizure BepositTHOocTE P (4 < X < 6).
3atem Hafigute P, > 1) =1 — (P (4 < X < 6))? Tak Kak ciy-
yafiHoe COOBITHE O3HayaeT NMPHHATHE 3HAYEHUS CJAyYaKHOH BEIHYHHEI
BHe uHTepBaJda |4; 6[.

276. U3 ¢opmyanl (56) caenyer, uto @ (60 —50 )-— o (50 —50)=
o o
—0,3413. m: @ (9)—®(0) —0,3413.
(s

Hcnonbsysa tabnuny ¢yukuuu Jlannaca, Hafigure o.

279. Us dopmyast (57) caeayer, uto P (@ —a < X <a + a) =
= 20 (3). [To ycnormio 20 O_GE) = 0,9544. Orciona MOXHO HafiTH Q.

o

Hckombiit uuTepBan Gyger 122 — a; 22 4 a[. MoxHO BoCHOJIb30-
pathbcst U chnencrsueM 2 § 7 raaswl II. Tak kak P (|X — a| < 20) =
= 0,9544, 1o uckoMbifi HHTepBan Oyner Ja — 20; a + 20[.
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21. TlosBjenne Gejoro M yepHoOro wapa. 22. a) [osiBjeHHe JKETOHA, HOMEp KOTO-
pOro KpaTeH Mau ABYM, HJM NATH, WK Jecatd; 6) MOsBIEHHE JKETOHA, HOMED KO-
TOpOro xpateH jecsatu. 23. Buixop us cTpos Beeft uenu. 24. Brixon u3 cTpos Beeft
Henu. 25. [Nosenenne He Gosee msiTv OYKOB. 26. Bce 15 sjeKTpHYeCKHX JaMMOYeK
cranfeprHbie. 27. Bropas, TpeTns. 28. B ciyuae (a) co6LiTHsS A U B HecOBMeCTHLe.
29. B cayuasx (a) u (B) cobuta A u B uecoBmecTHoie. 30. a) A < B, 6) B A.
31. Cobuitne B — Bumrpoiin mo Guiery oauoit soreper. CobbitHe C — BBIMTPHILI
110 6usieTy xoTs bl oo norepeu. 32. Co6uiTHe B — monajanye UpH OABOM BLICTpe-
ge. Cobuitie C — monajanue mpu ABYX BeicTpenax. 33. Cobuitie A 4 BC  npo-
H30I1LI0, OCTaJbHLEe He npousouwu. 35. AB= A; A+B=B, A+ B+ C=
=B+ C (A+BC=BC. 36. A+ AB+ A+ B=A+AB+AB= A+
+AB+B)=A+AU= A+ A= U. 88 a) Bubpan CcTygesT MoJOMC
IBANUaTH JIeT, MOAYUYUBIINHA OTJHYHO» HA 3K3aMeHe, U3 YHCJA XKHBYIIHX B OOLICKU-
THH; 6) K2XObIH cTyAcHT cTapiue 20 JieT MOMyYHJ OTIHYHOY H XKHBET B OCLIEKHTHH:

B) Kamiplil CTyHeHT Mosoxe 20 JieT xUBeT B OOLieXUTHH; T) fa. 39. a) 71'1,4—2 Z,,;
6) AyAgAy oo Ay+ AAyAy ... Ayt oo + A Ay oo Ay 1Ay B) ArAgy ... Apt
+ AAgAg .. Ayt AjAgAg . Apt oo+ A A oo ApaAnt AALAy.. At
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T 711132 74-,,_2A,,_1A,,. 40. B cayuasx (a) u (r) co6biTHs COBMECTHbIE.

17 17
41, p=—. 42. p=0,86. 43. p= —.

44, p=0,5. 45. p = 0,617. 46. p=
90 30 4. p=0,5. 45. p = 0,617. 46. p

— 2 (] — - =1 _1 _1u

pP (1 —p)?2 47. p=0,125. 48. p or 49. p 3 50. p(A+ B) o
51. Cobhitust A u B cosmecTHH. 52. p = 0,82. 53. p = 0,5. 54. p = 0,941. 55. p =
= 0,975. 86. p= 0,14. 57. p = 0,154. 58. p; = 0,044, p,= 0,006. 59. p=
= 0,8624. 60. p=.0,497. 61. B mepBoM csyuae co6uTHs A U B He3aBHUCHMEE, a BO
BTOpOM — 3aBucHMble. 63. Cobuituss A u B He spjsioTCs, He3aBucUMbIMU. 64. B) [la.
65. N; = 10; N, = 24. 66. N = 16. 67. N;= 7; N, = 40. 68. N = 24. 69. N; =
= 90; N, =100. 70. N=63. 71. N =24. 72. N=16. 73. N, = 24; N, = 50.
74. N = 134. 75. N = 85. 76. N = 80. 77. N = 26820600. 78. n (A |y B | C) =
=47, H0 47 > 45. 79. N'=30—n (A U By C)= 15. 80. N; = 11; N, = 4.
82. N=266. 8. N=12 8. N=36—(C,-10—C?.-8+C3.7—

—C!.4)=120.85. 3™ 86. n < P2 87. 5*= 625. 88. 4,2 = 412 89. Ay =512
90. A3=210. 91. P, =71 92. AZ= 20. 93. P;,= 10! 94. C% = 435. Moxso.

— 1 (n—
95. 51A%= 7200, 96. APASAZ= 172800. 97. 2P, = 12, 98, MLm= D=1

4
99. CIC2=756. 100. 2C3CiC3= 6000. 101. a) C2,CI= 2268; 6) CLCI+
—2
+ CLC3+ 1= 2381 102. 3CZ=30. 103. '—""(—m_l;—ﬁ——l 104, C3,C3C3=
12! 2 2 7!
= = 369600. 105. CL2Ci3. 107. CiC3+ C3C2I=60. 109. — = 360.

@y 14
110. P(3,2)=10. 111. P (5,3, 2 =250. 112 P (2 3, 2, 2, 1) = 75600;

PG, 1,1, 1,1, )=6720. 118 P (2 3, 4 =120. 114 443 = 500.
115. T3 = 24310. 116. 5= 220. 117. 5 . 42=2000. 118. C% P (3, 2, 1).

119. N = 128. 120. A}, (24 + 242 4 24%) = 14424 - 10 121 P (4, 1, 1, 1, D)—

1 5
— 5l = . 122, p= —. . p =0, . . p= 2 . p=
5! = 1560. 122. p 8l 123. p = 0,0167. 124. p 9. on1 125. p=0,8.

126. p = 0,0047. 127. p = 0,0381. 128. p == 0,1515. 129. p = 0,3. 130. p = 0,6.

2 1 1
131. p=—. 132. p =0,3580. 133. p= — 134. p= —.  135. p ~ (.9857.
3 p 7 p 210 35. p = 0,2857
2 2
136. p = T 137. p=0,4242. 138. p = = 139. p = 0,0235. 140. p = 0,0077.
1
141. p=0,3. 142. p = 0,625. 143. p = m 144. p= 0,4. 145. p =0,72. 146. p =
3 3 5 3
= 0,75. 148. p; = p, = 0,75. 149. p; = —; py= —; pg= —:p, = —. 150. p,=
pL= p2 = G PT P kT 150. p;
- L = 0,5. 151 -2 152 0,0389. 153. p = 5 154 6
15, p2 3yO0. . 15. . p =0, . . p= 6. . p= 13.

155. p = 0,5385. 156. p =~ 0,5882. 157. p = 0,375. 158. p; = 0,2667; p, = 0,7;
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3
ps = 0,0333. 159. a) p = 0,4762; 6) p = 0,0476. 160. p = 0,3158. 161. p = rs

162. P4(3) = 0,1852. 163. P(1) = 4p® (1 — p). 164. P, (2) > P, (3). 165. P, (5) =
= 0,2753. 166. P, (m > 1) = 0,9976. 167. P, (m >1) =1 — (1 — p)*. 168. p=
= 0,7. 169. n > 45. 170. n > 21. 171. Py, (m > 9) =0,3758. 172. a) P, (3) =
= 0,0256; 6) P, (m > 3) = 0,0272. 173. my= 22. 174. n= 105. 175. 0,3741
< p £0,3765. 176. p = 0,1719. 177. m = 5. 178. a) Py (4) = 0,2276; 6) Pyy ()=
=~0,2419; B 0=6,28%. 179. Pg (10) = 0,0726. 180. P,, (4) > Py, (6).
181. a) Py, (5) = 0,1995; 6) Py, (5 < m K 7) = 0,4966. 182. Py (10 < m < 20)=
= 0,8185. 183. Py (100 < m < 120) = 0,1330. 184. Pgoq (4750 < m < 6000)=
= 0,9463. 185. a) Pjqg (2) = 0,2848; 6) Pygo (m > 1) = 0,8972; B) Py 2 < m K
< 3) = 0,5054. 186. Pgyp (m > 2) = 0,5768. 187. a) Py (5) = 0,0361; 6) Pgqo (3K
< m K 5) =0,3067. 188. P, (7) = 0,1053. 189. P, (25) = 0,0265. 190. Ilepsas,
Tperbs, veTBepras. 191. x; = 0; 1;2; ..., 25. 192, y; = 1; 2; 3; 4; 5; 6. 193. a) pas-
HoMepHOe; 6) GuHomMuanbHOe. 194. T'mmepreoMeTpruyecKkoe pachpeliesleHHe BepOSITHO-
creft.

‘95'xi|ol1‘2|3|4

pi | 0,0825 \ 0,2500 I 0,3750 [ 0,2500 | 0,0625
9. 1'2|3|4l5|6
SEEEEEEEEE
Pbls 8|6 |8 |6 |6
7. 0 1 2 l 3
p | 0,363 | 0,441 | 0,180 | 0,027
‘98'xtl01 2|3\4\5
| @ spt | 100% | 10002 | g | s

P (2 < X < 3) = 10p%® + 10p3%g* = 10p%¢* (g + p) = 10p>¢™.
199. xi|0|1l2|3

stfw]z2| L
Prol 15| a6 | 23 | 230

200. O | 3 4 l 5
n | 09 0,09 | 0,009 | 0,000 l 0,0001

P (X < 4) =0,999.
20‘-;@‘12‘3 4|5|6

P [ 05 | 02 lo,125 0,0625 [0,0312510,03125
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202,

X; 1 2
. P(X<3)=0,8.
| 02 0,6 0,2
203. X 0 1 2 m
22 gm
P e—2 202 —2‘— e—2 e e~2
204 0 1 2 m
32 3"1
pi e—3 3e—3 o e—3 ’g'— e—3
205 | 9 | 16 2 |—9| 9 I 12
g |08]02  p | 030502
S l 0 l .
,tne k=0, 1, 2, «. »
1 1 1
9j 93+4k 92+2k oLtak
e B I O | 3 l 4
L2174
Pl 3 19| 9| 1| 15
208, 5| 6 ‘ 7
pe | 0,12 0,5610,32
209 0 0|214|5|6]7‘9{10]11l12|14‘16
JRON 0 S T T 1 S O O O
Pe 170|202 |3 |5 |60 |21

22 o|1ol20|3o\40l60

3
Pr 5

Sl

210. P (X = 6) = 0,25, M (X) = 5,9; D (X) = 5,79; 0 (X) = 2,4. 211. M ()=4.
212. D(X) <D(Y). 218. PX—0< X <X+ 0)=07 214 M (X)= 36;

D (X)=36. 215. n=25. 216. M (X)=4; D (X) = 12.
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P(x) 4\

Puc. 27 Puc. 28
218. M (X) = D (X) = 50.

2.y o | | 2 |3 . MX) =0.6.
36

455

x\’

220

455

198
455

1

p; 25—5

220. M (Z) = 6,5. 221. D (Z) = 1,8. 222. a) M (2X — 3) = 11; D (2X — 3)=4,8;
6) M(4X)=28; D@X)=192; B M (3X+ 5= 26, D (3X + 5) = 10,8.
223. M (Z) = 23. 224. M (X) = 0,38; D (X) = 0,3494.
225. 0 npu x< O,
Fx) = 0,3 mpu 0<x<2,
— 10,8 mpu2<x<4
1

npu x > 4.
226. 3 | o | 1 ‘ 2 | 3 | 4
26 [ 256 | 96 | 16 | 1
Pi | 25 | 625 | 625 | 625 | 625
6) 0 mpu x <0, 227. a) ( 0 mpu x <0,
256 1
1—3?5_ mpu 0 < x <1, 8—an0<)¢<1,
512 _} 1
— mpu 1 < x<2, F)=1{ - mpr 1< x <2,
F(x) =) 6% 2
608 7
6_23 npr 2 < x <3, -é-npu 2L x<3,
624 3< x<t 1 npu x > 3;
o5 P S
1 mpu x> 4.

6) M(X)= 1,5, D(X)=0,75. 228. a) P (1,75 < X <2)= 0,5; 6) p=0,16.
1
229, P(—1 <X <0)=0,75 (puc. 27), orpesok AB. 230. A=1; B= —
0 opn x << 2a,
— mpu 2a<x < —a, 1

. . 2. = 2 2 . =, -
231. Ha. 232. p(x) a 5 33. p(x) T pucy
0 mpu x> 3 a.
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Hox 28. 234. 1) p (1) = { ar In4 v §<>06; 9) P(—0,5 < X <0)=0,5.

2 8
285. Da=2 3 PU<X<9=075 286 )MX) =253 DX) =3

3
6(X)=0,94. 2) a) p=&; 6) p=0,1875; B) p =0,3125. 237. 0<X <2

7T
0nmpu x < ——

2
a=%; MX)=1. 238. F(x) = %—l—;—sinx npn —321<x<%,
1 npu x>£;
2
0 npu x < 6,
P(_—‘;—<x<o>=o,5. 239. F ()= %‘2——3x+9 npn 6 < x <8, 240. A—
1 npd x > 8.
=6. 241.M(Y)=l—72; D(Y) ~1,076. 242. M(Y)=0,4 D(Y)=0,09.
0 mpu x<0O,
243. M (Y)=0; D(Y)=—1§. 244. p (x) = 2 mpu 0 < x < 4,
0 mpm x> 4.

PaBHOMEpHOE patmpefiesieHye BepOATHOCTe.
0 opu x < 3,
—3
mprn 3<x <8, 246. M(X)=7; D(X)=3; o(X)=3.

1 mpu x>8.
0 mpu x <7,

245. F (x) =

1
247. p(x) = Y mpu 7<x <9, 248. p=~0,707. 249. p=10,36. 250. p=

0 npu x>09.
— 922 b3
@) oy p—0,6 252 p=0,275. 253. p— —. 254 p~ 0,35
nR? a®
0 opn x <0, 0 mpu x < 0,
x3 3x2
255. F(x) = —R—s mpu 0<x <R, p(x)= —R—a-npu0<x<R,
1 opu x> R; 0 mpu x > R.
0 npu x <0,
256. F(x) =| 1 — @%—ﬁ mpu 0< x < 2R, 257. P (X < 2000) > 0,75.
npi x > 2R.

258. P (X >900) < 0,667. 259. X < 1000. 260. P (|X —20] <5)>0,84.

261. P(X—30|<6)>0306  P((24<X<36)=0,77. 262. P(|X—

— 360 << 20) >0,64; P (340 < X < 380) = 0,905. 263. 624 < X < 656.
2020

1
264. n > 400. 265. P(l—n-le—a

<o,15> >09. 266. a) M(X,)=0;
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1
D (X,) = a® [a, npumenuma; 6) M (X,)=0; D(X,) = n2q2 — oo npu n—

b b — a)?
— oo. Her, ne mpumennma. 267. M (X,) = ‘%; D (X, = -(—12—a)-

s P2<X<d)~

. Ha, npuwme-

m
HuMa. 268. P (-—
n

1 1

) <0,1) >0,875. 269. A = 3V on
=~ 0,3746. 270. B Tpu pasa. 271. o (X)=2V%; D(X)=38. 272. a=1; o=2.
273. a=>5. 274. M(Y)=10. 275. P,(m=>1)=0,0891. 276. D (X)= 100.
277. 1—1,72, 1,72[. 278. P (1 X< 0,5) ~ 0,9876. 279. ]121,6; 22,4[.
280. W =0,25. 281. n = 34.

.y s 14‘15]16 17|18|19|20

m | 4] 5| 3 5]5 3l2|2‘1

287 . | 18] 19 20|21|22 23.24[25[26\27]28

m| 1] 2| 2 3|4|2|2|3|1|2]2
- 1 _
200. R=150; DX) =555 o(X) = 2.2 V=148% 201 X= 25

1 m 1
— 8 —- - . =12.4%. 294. P||— —
D(X)=38 Y o(X)=2,86; V=12,4%. 294 (‘320 5

<0 ,03) ~0,8502.

295. P ( 1 ég—d -—0,4| <0,04) ~ 0,9544. 296. n = 889. 297. £=0,01. 298. 0,110«

<p< 0,156 209. 0,128 <p <O0,172. 300 a) 4988 < a < 50,12;
6) 50,82 < a < 51,18; B) 51,72 < a < 52,28. 301. a) n= 39; 6) n = 27; B) n=

=16. 303. y, = 0,05x + 0,04. 304. y, = 0,63x — 5,41.



Mpunoscenue 1

z
——22
Ta6nuua 3navennii dynknuu O (2) = l_ Y e ? dz
Vox,
0

z @ (2) 2 @ (2) z D(2) z l @ (2)
0,00 0,0000 0,40 0,1554 0,80 0,2881 1,20 0,3849
0,01 0,0040 0,41 0,1591 0,81 0,2910 1,21 0,3869
0,02 0,0080 0,42 0,1628 0,82 0,2939 1,22 0,3888
0,03 0,0120 0,43 0,1664 0,83 0,2967 1,23 0,3907
0,04 0,0160 0,44 0,1700 0,84 0,2995 1,24 0,3925
0,05 0,0199 0,45 0,1736 0,85 0,3023 1,25 0,3944
0,06 0,0239 0,46 0,1772 0,86 0,3051 1,26 0,3962
0,07 0,0279 0,47 0,1808 0,87 0,3078 1,27 0,3980
0,08 0,0319 0,48 0,1844 0,88 0,3106 1,28 0,3997
0,09 0,0359 0,49 0,1879 0,89 0,3133 1,29 0,4015
0,10 0,0398 0,50 0,1915 0,90 0,3159 1,30 0,4032
0,11 0,0438 0,51 0,1950 0,91 0,3186 1,31 0,4049
0,12 0,0478 0,52 0,1985 0,92 0,3212 1,32 0,4066
0,13 0,0517 0,53 0,2019 0,93 0,3238 1,33 0,4082
0,14 0,0557 0,54 0,2054 0,94 0,3264 1,34 0,4099
0,15 0,0596 0,55 0,2088 0,95 0,3289 1,35 0,4115
0,16 0,0636 0,56 0,2123 0,96 0,3315 1,36 0,4131
0,17 0,0675 0,57 0,2157 0,97 0,3340 1,37 0,4147
0,18 0,0714 0,58 0,2190 0,98 0,3365 1,38 0,4162
0,19 0,0753 0,59 0,2224 0,99 0,3389 1,39 0,4177
0,20 0,0793 0,60 0,2257 1,00 0,3413 1,40 0,4192
0,21 0,0832 0,61 0,2291 1,01 0,3438 1,41 0,4207
0,22 0,0871 0,62 0,2324 1,02 0,3461 1,42 0,4222
0,23 0,0910 0,63 0,2357 1,03 0,3485 1,43 0,4236
0,24 0,0948 0,64 0,2389 1,04 0,3508 1,44 0,4251
0,25 0,0987 0,65 0,2422 1,05 0,3531 1,45 0,4265
0,26 0,1026 0,66 0,2454 1,06 0,3554 1,46 0,4279
0,27 0,1064 0,67 0,2486 1,07 0,3577 1,47 0,4292
0,28 0,1103 0,68 0,2517 1,08 0,3599 1,48 0,4306
0,29 0,1141 0,69 0,2549 1,09 0,3621 1,49 0,4319
0,30 0,1179 0,70 0,2580 1,10 0,3643 1,50 0,4332
0,31 0,1217 0,71 0,2611 1,11 0,3665 1,51 0,4345
0,32 0,1255 0,72 0,2642 1,12 0,3686 1,52 0,4357
0,33 0,1293 0,73 0,2673 1,13 0,3708 1,63 0,4370
0,34 0,1331 0,74 0,2703 1,14 0,3729 1,54 0,4382
0,35 0,1368 0,75 0,2734 1,15 0,3749 1,55 0,4394
0,36 0,1406 0,76 0,2764 1,16 0,3770 1,56 0,4406
0,37 0,1443 0,77 0,2794 1,17 0,3790 1,57 0,4418
0,38 0,1480 0,78 0,2823 1,18 0,3810 1,58 0,4429
0,39 0,1517 0,79 0,2852 1,19 0,3830 1,59 0,4441
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z @ (2) z D (2) @ (2) D (2)
1,60 0,4452 1,84 0.4671 2,16 0,4846 2,66 0,4961
1,61 0,4463 1,85 0,4678 2,18 0,4854 2,68 0,4963
1,62 0,4474 1,86 0,4686 2,20 0,4861 2,70 0,4965
1,63 0,4484 1,87 0,4693 2,22 0,4868 2,72 | 0,4967
1,64 0,4495 1,88 0,4699 2,24 0,4875 2,74 | 0,4969
1,65 0,4505 1,89 0,4706 2,26 0,4881 2,76 | 0,4971
1,66 0,4515 1,90 0,4713 2,28 0,4887 2,78 | 0,4973
1,67 0,4525 1,91 0,4719 2,30 0,4893 2,80 | 0,4974
1,68 0,4535 1,92 0,4726 2,32 0,4898 2,82 | 0,4976
1,69 0,4545 1,93 0,4732 2,34 0,4904 2,84 | 0,4977
1,70 0,4554 1,94 0,4738 2,36 0,4909 2,86 | 0,4979
1,71 0,4564 1,95 0,4744 2,38 0,4913 2,88 | 0,4980
1,72 0,4573 1,96 0,4750 2,40 0,4918 2,90 | 0,4981
1,73 0,4582 1,97 0,4756 2,42 0,4922 2,92 | 0,4982
1,74 0,4591 1,98 0,4761 2,44 0,4927 2,94 | 0,4984
1,75 0,4599 1,99 0,4767 2,46 0,4931 2,96 | 0,4985
1,76 0,4608 2,00 0,4772 2,48 0,4934 2,98 0,4986
1,77 0,4616 2,02 0,4783 2,50 0,4938 3,00 | 0,49865
1,78 0,4625 2,04 0,4793 2,52 0,4941 3,20 | 0,49931
1,79 0,4633 2,06 0,4803 2,54 0,4945 3,40 | 0,49966
1,80 0,4641 2,08 0,4812 2,56 0,4948 3,60 | 0,499841
1,81 0,4649 2,10 0,4821 2,58 0,4951 3,80 | 0,499928
1,82 0,4656 2,12 0,4830 2,60 0,4953 4,00 | 0,499968
1,83 0,4664 2,14 0,4838 2,62 0,4956 4,60 | 0,499997

2,64 0,4959 5,00 | 0,4999997




Mpunosxcerue 2

Ta6auna snauenuit £, =7 (o, n)
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IIpunosicerue 3

q (o n)

Ta6amna 3navenuii g

l 0,999

0,99

5

— (o]
OMMO SO MO F — DI 00O

0,95

0,99 | 0,999

0,95

)))))))))))))))

OMNOAIS— NN IO~ D
Yttt e vt ot vt ottt

110



Or'JIABJIEHUE

IIpenucanoBue
Taasa I. CoGuiTusi U MX BEPOSTHOCTH e e e e e e e e e e e
1. INepBoHaua/bHbEIE NOHATHS TEOPHM BEPOSTHOCTEH . . . . . . . .
2. Krnaccuueckoe ompefesienne BepOSITHOCTH e e e e e e
3. Anre6pa cobbiTuil. OCHOBHBI® MOHSATHS . . . « « « « « « o o o . .
4. Buluncjenue BepOATHOCTEH e e e e e e e e e e e e e e
5. TlpaBuia CyMMBI M NPOHU3BEIEHHS . + « .« v & « o & o o+ o o . .
6. ®opmysna BKIIOYEHMH M HCKIIOWEHHHA . . . . . . . « « . . . . . .

7. PasMelienusi ¢ NOBTOPeHHSIMH U Ge3 MoBTOpeHuil. IlepecTaHOBKH H CoO-
yeTanus 6€3 MOBTOPEHMH . . « « « v v v v v v v v v v v v v o s

8. IlepecTaHOBKM M COYETAaHMS C NMOBTOPEHHUSAMH . . . . . . . . . . .
9. Tlpumenenne ¢opMyaT KOMOGHHATOPUKHM K BBIYHCJIEHHIO BePOSITHOCTEN]
10. YcaoBuble BepoSTHOCTH, GOpMyJia MOMHOA BepOATHOCTH, TeopeMa DBaiieca
11. TloBTOpHBIE HE3aBHCHMBIE MCMBITAHUS C ABYMS HCXOAAMH . . . . . .
12. Teopemn Jlansmaca u IlyaccoHa . . . . . . . . . . . . .« ...
Taasa I1. CayuaiiRbie BEJMHMHBI . . . . . . « .« v v o v v v 0 W
§ 1. Pacnpenenenne BeposTHOCTelf IHCKPETHBIX CAYYafHBIX BEJHUUH . . .
§ 2. UucnoBeie XapakTepUCTHKHM JAUCKDETHHIX CJAYYaHHBIX BEJMYHH . . .
§ 3. HurerpanbHas (pym{uua pacnpejeneHHsl BepOATHOCTeH cJjydafinoit Be-
JIMYM HBI
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SAJAYHUK-IPAKTUKYM 1O TEOPUU BEPOSITHOCTEMH
C 9JIEMEHTAMH KOMBUHATOPUKU U MATEMATHYECKO! CTATHUCTHKH

Pepaxrop JI. B. IIpugesenyesa
XynoxecrtBernbifi pefakrop K. K. ®Pedopos
Texnuueckuit peflakrop M. M. Illupoxosa
Koppertop T. ®. Arekcuna

Cnano B HaGop. 11. 08. 78. IToanucano x neuatd 22, 12, 78. 60x90t/,,. Bymara Ttumorpad. Ne 3.
Jlutep. rapH. Bhicokas mewatb. YcJOBH. med. Ja. 7. Y4.-H3L. J. 6,22, Tupax 27 000 sxs.
3aka3 Ne 800. Llena 20 xom.

Opnena Tpynoeoro KpacHoro 3HaMeHH H3[aTeslbCTBO «IIpocBellleHde» I'OCYAApCTBEHHOTO KOMHTETa
PCPCP 1o fmentaM u3JaTeNbCTB, NOJHMrpaduy H KHHXKHOH TOProBjM. MOCKBa, 3-if mpoesn MapbH-
HOHM poim, 41.

Caparosckufi opfiena TpynoBoro KpacHoro 3uamenu noJsurpadugeckust kombusat Pocriaemosu-
rpadnpoma TocynapcTeenHoro komureta PCOCP 1o JienaM M3aTeNIbCTB, NOJMIpadMH M KHHKHOA
TOpros/n. CapatoB, yJ. UepHbimeBckoro, 59.
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