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TEOPUSA BEPOSITHOCTEM

3ansTue 1. OCHOBHbIE NOHATHSI TEOPHUH BEPOSITHOCTEIA.
DopMY.JibI KOM6HHaTODI/lKH

OcHognble hopmynsl u noHAmMUA, HeOOX00UMbLE NPU PeUuleHUU 3a0ay

HcxonHbIMU TOHATUSAMHU B TEOPUH BEPOSTHOCTEH SIBISIOTCS MOHSATHS
UCTBITAaHUA W CcOoObITHA. [lox ucmbeiTaHHEeM (OMBITOM) OyZeM MOHHMATh
BCSIKOE JICHCTBHUE, PE3yNIbTaT KOTOPOTO huKcupyercs. Pe3ynprat ncbITaHus
Oymem HaspBaTh coObITHEM. COOBITHA, Kak MpaBWiIO, 0003HAYAIOTCA
OONBIIMMH JIATHHCKAMHU OykBamMu A, B, .... Pe3ympTaroM OIMHAKOBBIX
HCTIBITAHAN MOTYT OBITh pa3HBIC COOBITHS.

Hanpumep, mondpaceiBaeM MOHETY— 3TO HCIIBITAHKE. Pe3yIbTaToM 3TOT0
WCTIBITAHASA MOTYT OBITH JBa COOBITHA: A1 —BHIMan «repd», 4> — BhIana
«peitkay. KoHeYHO, MOHETa MOXKET CTaTh M Ha PeOpO, HO 3TO COOBITHE, CCITU
U TOSIBJISIETCSI, TO HACTOJBKO PEIKO, YTO €r0 MOXKHO CUHTATH MPAKTHUCCKU
HEBO3MOYKHBIM COOBITHEM.

IMpoBenem wucnbiTaHue: Ha K JeisHKaxX OJMHAKOBOM IUIOMIATH C
OJMU3KMMHU TIOYBCHHBIMH M KJIMMATHYCCKHUMU XapPaKTCPUCTUKAMHU IIOCESH
OJIUH U TOT K€ COPT HEKOTOPOH KyJIbTYphl. Pe3yIbTaToM 3TOT0 HUCTIBITAHUS
OyZeT COBOKYITHOCTB COOBITHH A1, Ao, ..., Ak, TPEIACTABISIOMIUX cO00H ypo-
KAWHOCTh C Kaxaoi nensHku. [lpmaem 3HaueHus Ai, Ao, ..., Ak Oymyt
pa3augHbIME. [10700HBIX MPIMEPOB MOXKHO IIPUBECTH CKOJIb YTOIHO MHOTO.

PaccmarpuBaeMbie COOBITHS MOXHO pa3[elUTh Ha 00CHMOGepHbIe,
HEeBO3MOJCHbIE U CTIYUALIHbIE.

CoObITHE, KOTOPOE B JIaHHOM HCIBITAHHH O005A3aTEIILHO MPOUCXOJIHT,
Ha3BIBAETCS OOCHOBEPHBIM COOBIMUEM.

CoObITHE, KOTOPOE B TAHHOM HCIIBITAHUHA HE MOXKET MPOU30MTH, HA3bI-
BAETCS HEBO3MOICHBIM COOLIMUEM.

CoObITHE, KOTOPOE B JAHHOM HCITBITAHHH MOXKET MPOU30MTH, MOXKET U HE
MIPOU3OWUTH, HA3BIBACTCS CAVUAUHBIM COObIMUEM.

Hanpumep, B UCTIBITAHUK C MOHETOH COOBITHE 4 — MOHETA MCIIAPUTCS —
HEBO3MOXHOE, COOBITHE B — MOHeTa ymajeT Ha 3eMJII0 — JOCTOBEPHOE,
coObITHE A1 — BRITAZIET «TepO» U A2 — BBIMAJIET PEIIKay — CITy4YaiHbIC.

CrydvaiiHple COOBITHS B CBOKO OYEpeNb NCNATCS HA. HeCO8MeCHmHble,
PABHOBO3MOJICHbLE U €OUHCMBEHHO 803MOICHbIE COOBIMUSL.

Cobbimust HA3bI6AIOMCA HECOBMECHbIMU, eC/iU NOABNEHUE 0OHO20 U3 HUX
ucKmouaem nosigieHue Opyaux cooblmuii 8 0OHOM U MOM JHce UCHLIMAHUU.

Cobvimus HA3b186AIOMCST PABHOBOZMONICHBIMU, €CIU 8 PE3YTbMAame UCHbl-
MaHus HU 00OHO U3 COOLIMULL He 61eMCs DoNee BO3MONCHBIM, UeM Opyeue.

3



Cobvimus Ha3616a10MCA OUHCIMBEHHO 803MONACHBIMU, eCll 8 Pe3Vibma-
me ucnvlmanus xoms 6vl 00HO20 U3 HUX eCcb 00CMO8epHoe cobbimue.
Cogoxynnocms eOUHCIMBEHHO BO3MOMACHBIX U HECOBMECHIHBIX COOBLIMULL
UCnvImaHus 0opazyiom NOAHYI0 2pYnny coObImul.
YacTo npu pelieHuH 3a1ad 1o TEOPHH BEPOSTHOCTEH ObIBaeT yJOOHO
I0JIB30BATHCS HOHATHAMHE NEPeCTNAHOBKU, PA3MeWeHUs, COYemaHus.
Ilepecmarnoskamu uz N 31eMeHMO8 HA3LIBAIOMCS 8CEEO3MONHCHBLE YROPS-
00YeHHble MHOJCeCMEa, cooepicauue 6ce Oantbvle N 2NeMeHMOo8.
Hanpumep, mepecTaHOBKaM U3 TPEX IIEMEHTOB &, b, ¢ GynyT cneayrommue
muoxectsa: {a, b, ¢}, {a, ¢, b}, {c, a, b}, {c, b, a}, {b, ¢, a}, {b, a, c}.
SIcHO, YTO MepecTaHOBKU OTIMYAIOTCS APYT OT ApYyra TOJBKO MOPSIKOM
CJIEZIOBaHUSl B HUX JJIEMEHTOB. UHCIIO BCEBO3MOXKHBIX MEPECTAHOBOK U3 N
3JIEMEHTOB 0003Ha4uaroT Pp. JIerko mokasaTh, 4ToO
P,=n-(n-1)-(n—2)-...-2-1=n! (! — pakropuan).
Pasmewenuamu uz N anemenmos no M anemenmos (M < N) nazviearomes
6CEB03MOIICHBIE YNOPAOOUEHHbIE MHOJCeCmead No M 2NEMEHMO8, 635mble U3
OanHbIX N B]1eMeHmMOo8 U OMAuYaruuecs opye om opyea 1ubo xoms 6l 00HUM
INeMEHMOM, TUOO NOPAOKOM CIEO0BAHUS INEMEHNO8 8 IMUX MHOIHCECTBAX.
Hampumep, pasMenieHHsIMH U3 TPEX JIEMEHTOB &, b, ¢ o [1Ba 31eMeHTa
oynyt cnenyromue mHoxecTsa: {a, b}, {b, c}, {a, c}, {c, a}, {b, c}, {c, d}.
Uucno Bcex pa3MenIeHHit U3 N 3JIEMEHTOB MO M 3JIeMEHTOB 0003HAYaIOT
A’ ¥ BBIHHCIAIOT IO hopMmyITe

A" :(nf_:n)' A" =n-(N=1)-...-("—(M—1).

O‘ICBI/IZ[HO, 4TO IIpu M = N pa3MEIICHUA COBNAAa0T C IIEPECTaHOBKaAMHU

Al =P,

Couemanusmu uz N 21eMeHnos no M 2NEMEHM08 HAZbIBAIOMCA BCE803-
MOOJICHbLE MHOJCECmea no M 1eMeHnos, 63samble U3 OaHHBIX N 2AEMEHMO08 U
omauyarowuecs opyz om opyea Xoms Obl OOHUM INEMEHMOM.

CoveTaHHsAMH W3 TpeX DJEMEHTOB @, b, ¢ mo aBa 3neMeHTa OyayT
muoxectsa: {a, b}, {a, c}, {b, c}.

Uucno Bcex COYETaHMI M3 N 9IEMEHTOB Mo M o6osnauator C'.

OueBUIHO, YTO
n_ A n! _n-(n-1)-....(n—(m-1))

= = =
P, (n—-m)l.m! m!
WHorna yn1o0HO MOJIb30BaThCS CASAYIONTUME CBOHCTBAMU COYSTAHMIA:

1) C'=C=1 2) C"=C"™, 3) C*+C}+...+C =2".
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PazHuiyy Mexny nepecTraHOBKaMHM, pasMELICHUSIMHU U COYETaHUSIMU pac-
CMOTPHM Ha CIEYIOUINX puMepax.

1. IIsate crynenToB npuobpenu 5 OuneToB B TeaTp. CKONBKUMH CIIOCO-
0aMU CTY/ICHTBI MOTYT Pa3MECTUTHCS Ha IPHOOPETEHHBIX MecTax ?

OueBHIHO, YHCIO CIIOCOOOB pa3MEIIEHHsI CTYIEHTOB B Tearpe PaBHO
YHCIly IEPECTAHOBOK U3 5 21eMeHTOB. P, =51=1.2.3-4.5=120 .

2. CKONBKO TPEX3HAYHBIX YHCEN MOKHO COCTaBUTH U3 5 mudp: 1; 2; 3; 4;
5, ecnu KaXkaas mudpa BXOAUT B YHCIIO IO OJHOMY pazy?
Umcno Tpex3HAYHBIX YHCeN U3 5 MUQp paBHO YHCIYy pa3MeIIeHui u3 5

3IIEMEHTOB 110 TpH: A’ = S =5-4-3=60.
(5-3)!
3. Ilste crymeHtoB npuobpenun Tpu Owiera B Tearp. CKOJIBKHMU
CrocoGaMu MOXKHO BBIOPATh JENIETAIUI0 CTYIEHTOB B TeaTp?
YHCno BCEBO3MOXKHBIX CIIOCOOOB BBIOOPA JEJETal[ii B TEATP U3 IIATH
YEeJIOBEK HA TPY MECTA PABHO YKMCIY COUETAHUM U3 MIATU DIIEMEHTOB 10 TPU:

3
c§=%=§=1o.
, 3!

3adanusa Kk ayoumopuomy 3auamuio 1

1. PacchiibHOMY IOPYYEHO pa3HECTH 6 TeJerpaMM I10 IIECTH PA3THIHBIM
anpecaM. CKOJIBKO pa3IMuHBIX MapIIpyTOB OH MOXKET BBIOpaTh?

2. CryneHTbl JAaHHOTO Kypca H3ydaloT 7 Y4YeOHbIX IpeaMeToB. B
pacriicaHie 3aHATHH MOXXHO IIOCTaBHTh 3 PAa3IMYHBIX NPEAMETa B JICHb.
CKOJIBKO CyIIIECTBYET CIIOCOOOB COCTABJICHHS PACTIMCAHUS Ha 3TOT JCHB?

3. Kaxnmast w3 oyks I, O, JI, A, K, H nanucana Ha OJHOH U3 IIECTH
KapTO4eK, KOTOphIe IMEePEeMEIINBAIOTCS M HAayady PAcKIagbIBAIOTCS B PAI.
CKOJNBKMMH CIIOCOOaMH MOXHO MX Pa3IOXKHUTh?

4. CKONBKO pa3aM4HBIX JIeNeranuii M0 dYeThpe YeJIOBEeKa MOXKHO
COCTaBUTH U3 TPYIIHI B 15 yenosex?

5. B xo3siictBe 4 Opuraapl. CKOJBKHUMH CTIOCOOaMH MOYHO pacrpe-
JIeTUTH 110 Opuranam 4 6puragupoB?

6. CtyneHT mpuiien Ha 5K3aMeH, 3Has juib 35 u3 40 BonmpocoB mpo-
rpaMMbl. CKOJIBKO CYIIECTBYET CIIOCOOOB 3a7aTh CTYJIEHTY 3 BOIIpoOca,
KOTOPBIX OH HE 3HaeT?

7. V3 20 yenoBeK HY>KHO BBIICITUTH 7 JJIS MOJEBBIX PadoT. CKONIBKUMU
CHoco0aMM 3TO MOXKHO CAENaTh?

8. CKOJIbKO pa3iMuHBIX YETHIPEX3HAYHBIX YHCENl MOXKHO HAIUCATh MPU
nomomy udp 1, 2, 3, 4, ecnm kaxaast nudpa BXOAUT B H300paxKeHHe Yrciia
TOJIBKO OJIMH pa3?



9. B crnoprriy6e 10 mppkHUKOB U 8 JBDKHUIL. CKOJBKUME CIIOCOOaMU
MOHO C()OPMHUPOBATH KOMaHAY U3 4 JIBDKHUKOB U 3 JBDKHUI?

10. CxoabpKMMH cIOCOOAMHU MOYKHO COCTaBHUTh TPEXLBETHBIN MOJIOCATHIN
¢uiar, ecny UMeeTcsl MaTepHa 7 pa3IMYHbIX BETOB?

11. Cxonbkumu cnoco0aMu MOXHO PacIoNIOKUTh HA KHHKHOW IOJIKe 8
Pa3THYIHBIX KHUT?

12. Mano 20 Touyek, HUKaKWe TPU M3 HHUX HE JEkKAT HA OJHOH MPSMOH.
CKOIIBKO TIPSIMBIX MOKHO TIPOBECTH, COSIUHSS TOUKH TOTIApHO?

13. Ctynenty HeoOxoauMo ciaTh 4 3K3aMeHa Ha MPOTsDKEHUH 16 JTHEH.
CKONBKAMH CIIOCOOaMH MOXHO COCTaBHTh PACIICAHUE CECCHU?

14.B maptum mmeercs 8 m3aenwii OOBIYHOTO KadecTBa W 4 BBICIIETO.
CKONBKMMU CIIOCO0aMU U3 MMapTUH MOXKHO BBIOpATh 6 W3AENHH TaK, 4ToObI 3
13 HUX OBUTH BBICIIETO KauecTBa?

15. lns mpou3BOACTBEHHON MPaKTUKU CTYACHTOB mpeaocTaBieHo 10
MeCT B MUuHCKyI0 00macth, 5 — B ['omenbsckyro, 8 — B Burebckyro, 9 — B
MormuneBckyto, 7 — B bpecrckyio u 11 — B I'pogHeHckyro. CKOJIbKO UMeeTcs
ClIy4aeB, 4TO TPHU OINpPEICNICHHBIX CTyJICHTa MOMAayT Ha MPAKTHKY B OJHY
00macTh?

16. Ha okpy>KHOCTH OTMEYEHO 8 pa3aH4yHBIX To9eK. CKOIBKO Pa3IUNIHBIX
TPEYTONEHUKOB C BEPIIMHAMH B JAHHBIX TOYKAaX MOKHO ITOCTPOUTH?

17. Ckonpkumu cmoco0aMH MOXKHO pa3MecTUTh 6 OOJBHBIX B
LIECTUMECTHOH nanate?

18. Bcerpermiinch 10 BBIMYCKHHKOB M OOMEHSUIMCH PYKOIIOXKATHUSMH.
CKonbKO OBLIO CIIETaHO BCETO PYKOMOKATHIA?

19. ArpoxuMHK HpoBepseT 6 BHIOB MHUHEPAIbHBIX YI0OpeHuil. Emy
HY>KHO MPOBECTH HECKOJBKO OIBITOB IO M3YYEHHUIO COBMECTHOTO BIMSHUS
mo0oi Tpoliku yaobOpenwmid. JIns kaxmoro ombita 6epercs ydactok 0,25 ra.
Ha kako#i muoniaim npoBoAUTCS BCe UcclieoBanne?

20. CKOJBKIMH CIIOCO0aMH MOKHO PacIIpeleNIUTh MEPBEIC TPU TMPEMHU
Ha KOHKypce, B KOTOPOM IIPUHAMAET ydacTre 23 gemoBeka?

Jomawnee 3a0anue K 3anamuio 1

1. CxompKkuMU cITOcOOaMU CTYICHT MOKET BEIOpAaTh B OHOIMOTEKE TPU
KHUTH U3 ISATH €MY IPEATIOKEHHBIX?

2.B npodxom n3dpano 9 yenosek. 13 HUX HaJO BHIOpATH MpezceaaTes,
3amectuTes 1 cekperaps. CKOJIbKMMHU CIOCOOaMH 3TO MOKHO CJIeIaTh?

3. Ha xadenpe 8 mpenonaBareneif. CKOJBKUMH CHOCOOaMH MOXKHO
COCTaBUTb paclHMCaHWe KOHCYyJbTalMA Ha 8§ JHEH, eclau KaKIbld
MIpero1aBaTelb 1aeT KOHCYIBTAIUIO OANH pa3?



4. B xopoOke Haxozasrcst 15 cemsiH pxku 1 10 cemsiH nmenunsl. Haynaay
OepyT 2 3epHa. CKOJBKO CyHIECTBYET CIIOCOOOB B3STh: a) TOJBKO CEMEHa
Pku; 0) TOJNBKO CeMeHa IMIIEHMIIBI; B) OJJHO 3€PHO P>KH, OJJHO — IIIEHHUIIBI?

5. Ckonpko crnoBapel Hag0 M3IaTh, YTOOBI MOXHO  OBLIO
HEMOCPECTBEHHO BBIIOJHATH IIEPEBOJBI C JIOOOTO W3 IISITH S3BIKOB —
PYCCKOT0, aHITHMHCKOro, (hpaHIy3cKOro, HEMELKOro, HCIIAHCKOTO — Ha
000 IPyToil U3 ATHX TIATH SI3BIKOB?

6. 9 cTyneHTOB pemmin OOMEHATBCS (oTorpadusMU APYT C IPYTOM.
Ckonbko ¢oTorpaduiit Hago OBUTO I 3TOTO HANeYaTaTh?

7. U3 undp 1, 2, 3, 4, 5 cocTaBiieHb BCEBO3MOXKHBIE IIATH3HAYHBIC YHCIIA
0e3 moBTopeHWst 1HQp. CKOJBKO Cpead HHUX TAaKUX YHCE, KOTOpBIE
HauuHaTCs U poii 47

3ausitue 2. BeposiTHOCTH COOBITHS U €€ CBOIMCTBA.
CraTucrnueckasi BEPOSATHOCTD CJAYVUYANHOIO COOBITHS

OcHogHble hopmynvl u nOHAMUA, HEOOX0OUMDBLE NPU PeUleHUU 3A0aY

CoObITHSI, KOTOPbIC SIBJISIOTCS HECOBMECTHBIMH M EJAMHCTBEHHO BO3-
MOYHBIMH, Ha3bIBAIOTCS «QIEMEHMAPHBIMU UCXOOAMU» B PACCMATPUBAEMOM
UCTIBITAHUH.

Beposimnocmbio cobvimusi A Hazvleaemcs OMHOUWEHUE YUCHA DNeMeH-
MAapHBIX UCX0008, OAALONPUAMCMBYIOWUX NOABTEHUIO cobbimust A, k 0buemy
YUCTLY BCEBO3MONCHBIX DNIEMEHMAPHBIX UCXO008 UCHbIMAHUSL.

PA=.

rae K — 9ncno nucxomoB, GaronpUsTCTBYIOIIMX MOSBICHUIO COOBITHS A;

N — YUCIO BCEBO3MOXKHBIX 3JIEMEHTApHBIX HCXOJOB HCIBITAHUSA, B

pe3ynbTaTe KOTOPBIX COOBITHE A HACTYNHUT WX HE HACTYIUT.

OTO ompenereHHE HA3bIBAETCS KIACCHYECKHUM OIpe/leIeHHEM Bepo-
ATHOCTH.

W3 onpeneneHust BEpOATHOCTH CIEAYET, YTO:

1) BEpOSTHOCTH JOCTOBEPHOTO COOBITHS paBHa |;

2) BEepOSTHOCTh HEBO3MOKHOTO cOOBITHS paBHa 0;

3) BEpOSATHOCTD CIyYaiHOTO COOBITHS HaxoauTcs B uHTepBaie (0; 1).

Mpumep 1. Ilycts Ha MamIMHHOM JBOpE CTOSAT 17 rpy30BBIX MallWH,
CeMb U3 KOTOPBIX UMEIOT IPy30H0bEMHOCTh 1,5 T, meCTh —3 T U YeThIpe —
5T. 32 HEKOTOPBIM TPY30M OTIPABISAIOTCS JABE HayJady B3SThIE MaIIWHbIL.
KakoBa BepOSTHOCTB TOT0, YTO OTIPABJIECHHbIE MAIIHEI 320€PYT BECh TPY3,
ecnu ero 6,5 1?



Pemenue. Beenem coObiTre 4 — OTIpaBiIeHHbIE MAIIUHEI 320€PYT BECh
Ipy3 M HaliieM 4HCJIO BCEBO3MOXKHBIX HMCXOJIOB HCHBITAHUS N U YHCIIO
UCX0/10B K, 61aronpusTCTBYOMUX COOBITHIO A. OUeBHAHO, YUCIIO CTOCOOOB,

KOTOPbIMH MOXKHO OTIIPABUTh ABC MAallIMHbI U3 UMCIOIIUXCS 17, paBHO C127 y

snaunt N=C/, =136.

Ho ne kaxnas mapa Moset 3a0path 6,5 T rpy3a. ['py3 Oyner Bech B3ST,
eci OyJyT OTIpAaBJICHBI: MM OJHA TIOJyTOPaTOHHAsi M OJHA MSATUTOHHAS
MamIHbl (TaKuX croco6oB 7 -4 =28); uiu ofHa TPEXTOHHAS W OJHA IISITH-
TOHHAsE MALIMHBI (TaKUX Croco6oB 6-4 =24); wind IBe NATUTOHHBIE Ma-
muHE (Takux crnoco6os C® =6 ). Utak, K = 28+ 24+ 6 =58,

58 29
136 68

[TpoBeneM cepHio M3 N OAWHAKOBBIX UCIIBITAHHUH, B KXKIOM U3 KOTOPBIX
coObITHE A MOMKET MOSBUTHCS, MOXKET HE MOSBUTHCS, U JOMYCTHUM, 4TO CO-
ObiTHE A TOSBUIOCH B K HCTIBITAHUSIX U3 TIPOBEACHHBIX N.

Yacmomotl unu Cmamucmu4eckoli 6eposmHocmvio P* CAyuatino2o co-
Ovimus A nasvigaemcsa omHouleHue YUCIa UCNLIMANUIL, 8 KOMOPbLIX CyYati-
Hoe cobvimue A nosguI0Cy, K 00ujeMy YUCty npogedeHHbIX UCHbIMAHULL, M. e.

Cnenosatensro, P(A) =

OKCIIEPUMEHTaIbHO YCTAaHOBJIEHO, YTO C POCTOM YHCIAa WCIBITAHHA,
MMPOBOAMMBIX B OIMHAKOBBIX YCJIIOBUAX, YACTOTA MOABJICHUSA COOBITHS 6yﬂeT
CKOJIb YTOJHO MaJIO OTJIMYAThCS OT HEKOTOPOTO MOCTOSIHHOTO YHCIia [, KO-
TOPOC €CTCCTBCHHO MPUHATH 3a O6’I)CKTI/IBHyIO MEPY BO3MOXKHOCTH IOSBJIC-
HUS 3TOTO COOBITHS, T. €. 32 €0 BEPOSTHOCTb.

BeposttHOCTb cityuaiinoro coobitust A 0603Ha4yaet P(A4). Takum o6paszom,
P(A)=p=limp = IimE.

n—w N—o0 n

3aoanus K ayoumopHomy 3anamuio 2

1. OnpenenuTh BEPOSITHOCTH TOTO, YTO BO B3ATOM HayAady TPEX3HAYHOM
YUCIie BCE MUPPHI OKAKYTCS OJMHAKOBBIMHU.

2. VI3 TIaTenbHo nepeMenianHbIx 28 KOCTOYEeK JOMHHO Haynady OepeTcst
onna. KakoBa BEpOATHOCTH TOTO, YTO CyMMa OYKOB Ha Hel Oy/jeT He MeHee
JIEBSATH?



3. B ypHe deTbIpe OelbIX U MSTh YePHBIX IapoB. Hayraa BeIHMMAIOT aBa
miapa. Haiitn BeposiTHocTH cOOBITHIA: a) oba mapa Oenbie; 0) o0a mapa
YepHBIE; B) OJJMH OCJIBbIH.

4. U3 OykB pa3pe3HOH a30yKd COCTAaBJICHO CIIOBO «OyxramTepy.
Ilepemeriaem KapTOUKH, 3aTeM, BBITACKUBAs UX HayAady, KJIaJeM B IOPsIKe
BBITACKMBaHHUA TpU U3 HHUX. KakoBa BEpOATHOCTH TOTO, YTO NPH 3TOM
TIOJTY9UTCS CIIOBO <JTyT»?

5. B crynenueckoil rpynne 12 Apy>XKHHHUKOB, CpEAM HUX S5 IEBYLIEK.
ITyrem xepeObeBKH MOIDKHBI OBITH M30paHBl 4 HeIoBeKa Ha JEXYpPCTBO.
Yemy paBHA BEpOATHOCTB TOTO, YTO CPEIH HUX OKaXKyTCSI BCE FOHOIIN?

6. bpocatoTcst aBe urpanpHble KOocTH. KakoBa BEpOATHOCTH TOTO, YTO
CyMMa BBIIIABIIMX OYKOB: &) He OoJblile MmATH; 0) He MeHbIe 9?

7. B siuke 30 s1610K. VI3 HUX 5 mopaskeHbI 00JIE3HBIO B CKPBITOH (opme.
Hayran 6epyT 3 s1610Kka. BEIYMCIUTL BEPOSTHOCTH COOBITHIA:

a) 3 s0y0Ka TIOPaKEHBI OOJIE3HBIO; 0) TONBKO OJHO SIOJOKO MOPaKEHO
00J1e3HbIO.

8. B rpynme u3 30 cTy1eHTOB Ha KOHTPOJIBHOW PabOTe MOy YHIIN: OLIEHKY
«OTIAMYHO» — § CTYJCHTOB, OLEHKY «Xopomo» — 10 CTyJeHTOB, OLECHKY
«yZIOBJICTBOPHUTEIBFHO» — 9 CTYAEHTOB, OLICHKY «HEYIOBIECTBOPUTEIBHOY» —
3 crynenra. KakoBa BepOSTHOCTH TOTO, YTO TPH CTYJIEHTA, BBI3BAHHBIC K
JIOCKE, CIIPaBHIINCH C KOHTPOIBHON paboTOi?

9. B xo3siicTBe umeeTcsi 6 TYCEHHUUHBIX U 4 KOJIECHBIX TpakTopa. s
BBITTOJIHEHHSI HEKOTOPOH paboThI MPOM3BOIHHO BHIOMPAIOTCS JIBA TPAKTOPA.
Haiitu BeposATHOCTH TOTO, YTO 3TO OYIyT: a) T'yCEHHYHbBIE TPAKTOPHI;
0) KOJIECHBIE TPAKTOPBI; B) OJIMH I'yCEHUYHBIN, OIMH KOJIECHBIH TPAKTOP.

10. 13 pa3pesHoii a30yku, B KOTOpOH umeercss 33 KapTOUKH C pa3-
JUYHBIMH OyKBaMHM aniaBUTa, BEIHMMAIOTCS 5 KapTouek. KakoBa Bepost-
HOCTB TOTO, YTO 5 OYKB, PacIOJIOKEHHBIE B TMOPSAIKE MOSBICHHUS, COCTABAT
CJIOBO «PBIHOK»?

11. B macrepckyro i peMoHTa nocTynuio 10 MexaHM4eCKHX 4acoB.
W3BecTHO, 4TO 6 M3 HUX HYXXIAIOTCS B OOIIEH YMCTKE MexaHu3Ma. Mactep
Oeper mepBbIe IMOMAaBINMECs JBOE 4yacoB. HaliTm BepoSTHOCTH TOTrO, YTO
B3ATHIC Yachl HE HYXX/JaeTcsl B 00IIEeH YNCTKEe MEXaHU3Ma.

12. B x03siicTBE 5 y4acTKOB 3€MJIM, KOTOpble HEOOXOIUMO 3aHATH 0]
5 kyneTyp. KakoBa BEpOATHOCTH TOTO, YTO INPOU3BOJIBHOE 3aKpPEIUICHUE
KyJNBTYp 32 Y9aCTKaMH COBIIAJAET C 3aIIJIAHUPOBAHHBIM?

13. Ha TeruioBo# 21eKTpOCTaHIuN 14 CMEHHBIX HHXEHEPOB, U3 HUX TPH —
JKEHILMHBL. B cMeHy 3aHATO Tpu denoBeka. HaliTu BEpOATHOCTH TOTO, 4TO B
CITy4aifHO BEIOPAHHYIO CMEHY OKaXKyTCS: a) BCE MY KUMHBI; 0) BCE JKEHIIUHEI.

14. Ha BOCbMH OAMHAKOBBIX KapTOYKaX HAIMCAHBI COOTBETCTBEHHO
yucna: 2,4, 6,7, 8, 11, 12, 13. Kaprouku nepemerinBaroTcs, a 3aTeM Hayraa
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OepyTcs nBe u3 HuX. Haiftu BeposiTHOCTB TOTO, 4TO Ip00OB, 00pa3oBaHHAs U3
JBYX B3SITBIX YMCE, OyIeT COKPaTUMOI.

15. B mapruu, cocrosimieit u3 10 usnenuii, 4 OpakoBaHHbIX. {15 KOHTpOIIS
6epyTes 3 nznenus. HaliTi BEposSTHOCTH TOTO, 4TO: &) 002 OHU OpakOBaHHEIE;
0) cpeu HUX O/IHO OpaKOBaHHOE.

16. Ha »k3aMeHe CTYICHTY NpemiaraeTcs Omier, cocTosmuil u3 3
BompocoB. M3 60 BompocoB mporpammsl cryaeHT 3HaeT 50. Kakosa
BEPOSATHOCTHh TOTO, YTO B3SATHIH CTyIEHTOM OmieT OyAeT COCTOSTh: a) W3
N3BECTHBIX €MY BOTIPOCOB; 0) N3 HEBBIyUCHHBIX BOIIPOCOB.

17. Cpemn 10 cTyneHTOB, CHOIIINX B TIEPBOM pALYy, Tpoe HE
MOATOTOBIECHB K 3aHATHAM. HaliTm BeposTHOCTH TOTrO, 4TO cpexu 7
OTIPOIICHHBIX CTY/ICHTOB JIBOC HE TOTOBBI K 3aHATHAM.

18. bubanoreuka coctout 3 10 pasIMYHBIX KHHT, IPUYEM HSTh KHHUT
CTOAT 1O 4 THIC. py0. KaXkaas, TpU KHUTH — 10 1 ThIC. pyO. ¥ JBE KHUTH — IO
3 ThIC. py0. HaliT BEpOSTHOCTB TOTO, YTO B3SThIE HAYAAUy JJBE KHUTH CTOST
5 ThIC. PYO.

19. JIns npou3BOACTBEHHOM npakTHKK Ha 30 CTYJCHTOB MPEIOCTABICHO
15 mect B MormneBckyto obmacts, 8§ — B ['omenbckyto u 7 — B Buredckyro.
KakoBa BepOSITHOCTB TOTO, YTO JBa ONpPEICICHHBIX CTYAEHTa IONaIyT B
onHy 00macTs?

20. Ha gecatu kaproukax HamedaTaHel Iudpser ot 1 go 9. Haittu
BEPOSITHOCTh TOTO, YTO TPW HayZady B3SATbIE M IOCTABICHHBIE B DAL
KapTOYKH COCTaBAT yucio 197.

JlomaiiHee 3aaHue K 3aHATHIO 2

1. Bpomensl aBe WrpanbHble KOCTH. KakoBa BEpOSTHOCTH TOTO, 4YTO
uudpa 6 nosBUTCS XOTs OBl HA OJIHOW TPaHU?

2. 13 OykB pa3pe3Hoil a30yku COCTaBJICHO CJIOBO «Oyxraintepy». Ilepe-
MeIlaeM KapTOYKH, 3aT€M, BBITACKMBAs MX HayJady, KIaJeM B IOpPAIKE
BBITACKMBAaHUSA TpU W3 HUX. KakoBa BEpOATHOCTH TOTO, YTO HPHU ITOM
MOy YHUTCS CIIOBO «ITyT»?

3. B crynendeckoii rpymne 12 Apy>XKMHHUKOB, CPEAM HUX 5 JEBYIIEK.
[Tyrem >xepeObeBKH JOJDKHBI OBITH M30paHbl 4 YeloBeKa Ha JEKYpPCTBO.
UeMy paBHa BEPOSATHOCTb TOTO, UTO CPEJHY HUX OKAXYTCS BCE FOHOLIM?

4. IlpenionaBaresib BBI3BAJ 4YEpe3 CTapoCTy Ha O0s3aTeNbHYI KOH-
CYJIBTAIMIO TPEX CTYAEHTOB M3 IiecTH oTcTaomux. CrapocTa 3a0bu1 hamu-
JINY BBI3BAHHBIX CTYAEHTOB U MOCIAN HAyAady TPEX OTCTAIOIUX CTYAEHTOB.
KakoBa BepOsSTHOCTB, YTO MOCJIaHbI BBI3BAHHBIE CTYAECHTBI?
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5. B rpynne u3 8 cnopTcMeHOB mecTh MacTepoB cnopra. Haiitu Bepo-
SITHOCTB TOTO, YTO U3 JIBYX CIy4aiiHBIM 00pa3oM OTOOpPaHHBIX CIIOPTCMEHOB
XOTst OBl OTMH MacTep CIopTa.

6. 13 BoceMH KHHT JIBE Xy JOKeCcTBeHHbIe. HaliT BeposiTHOCTB TOTO, 4TO
Cpeau B3SATHIX HayraJ YeThIPeX KHUT, XOTs OBl O/IHA XYI0)KECTBEHHaSI.

7. B marasune u3 100 map 3uMHEX caror ogHOTO (hacoHa 10 KopuaHEBOTO
[BeTa, a OCTaJbHbIC — yepHOoT0. [Ipon3BoBEHO 0TOMpatoT 5 map carmor. Haiftu
BEPOSITHOCTb TOTO, YTO BCE BBIOPAHHBIC CAIIOTH — YEPHOTO LIBETA.

3anustue 3. TeopeMbl c105KeHHs] M YMHOKeHHsI BePOSITHOCTEI

Ocnognvie hopmynvl u nonamus, HeodX00UMble NPU peuteHuU 3a0ay

Cymmout A + B 08yx cobvimuii A u B nazviearom cobvimue, cocmosiyee 6
nosienenuu coboimusi A, unu cobvimus B, unu ob6oux smux cobvimuil.

T. e. cobbITHE 4 + B HacTymaeT TOrAa U TOJIBKO TOTJa, KOTJa HaCTylaeT
XOTs OBI OTHO U3 COOBITHIA 4, B.

CyMMOI1 HeCKOJIBKUX COOBITHII HAa3bIBAIOT COOBITHE, KOTOPOE COCTOUT B
TOSIBJICHUH XOTs OBl OZJHOTO M3 3THX COOBITHH.

Teopema CloKeHUsT BEPOSITHOCTEH HECOBMECTHBIX COOBITHH. Bepost-
HOCTb TIOSIBIICHUSI OJTHOTO M3 JABYX HECOBMECTHBIX COOBITHH A miuu B paBHa
CyMMe BEPOSITHOCTEH 3THX COOBITHI:

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

Teopema cripaBe/yIMBa W JJI HECKOJIIBKUX MONAPHO HECOBMECTHBIX CO-

OBITHIA
P(A +A, +.. A)=P(A)+P(A)+..+P(A) .

CymMa BeposITHOCTEH COOBITHI, 00pa3yIoIuX MOJTHYIO TPYIILY, paBHA

eMHHIIE:

P(A)+P(A)+..P(A) =1,

rae Ai, Az, ..., An 00pa3yIOT IMOIHYIO TPYIITYy COOBITHI.

IlIpomueononocnuvimu Ha3BIBAIOT 1BAa €IUHCTBEHHO BO3MOJKHBIX, HeE-
COBMECTHBIX COOBITHS, 00pa3yIOMIMX IOJHYIO TPyHITy. DTH COOBITUSI 000-
sHaualT A n A . CyMMa BEpOSATHOCTEH MPOTHBOTIONOXKHBIX COOBITHI paBHA
eMHULIE

P(A4)+ P(4) =1.

Ecnu BeposiTHOCTH OAHOTO W3 JBYX IPOTHBOIIOJIOKHBIX COOBITHI
o003HaueHa yepes p, TO BEPOSTHOCTh APYrOro COOBITHS 0003HAYAIOT Yepes3
g, Tormap+q=1.
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IMpumep 2. B xyde kaprodeins 20 % kiyOHel, HopakeHHbIX 00JIE3HBIO.
Haiiti BeposSITHOCTB TOTO, YTO KIyOEHB, B3STHIN CilydalHBIM 00pa3oM H3
9TOM Ky4H, HEe OpPakeH 0OJIC3HBIO.

Pemenue. Beenem anemenrtapHbie coObIThs. CoObITHE A — B3STHIN KITy-

OeHb TIopa)keH OO0JIE3HBIO, TOTIa IPOTHBOTIOJIOKHOE COOBITHE A — KIIyOeHb
HE TTOpakeH OO0JIC3HBIO.

Nmeem P(A) = p=0,2. Torna naitnem P(4)=¢=1-p=1-0,2=0,8.

Tpoussedenuem 08yx cobvimuii A u B nazviearom cobvimue AB, cocmo-
Auyee 8 COBMeCMHOM NOAGIEHUU IMUX COOLIMUII.

J1Ba cOOBITHS HA3bIBAIOT HE3ABUCUMbBIMU, E€CITH BEPOATHOCTD TOSIBICHUS
OJTHOTO M3 HHUX HE 3aBHUCHT OT TOTO, IPOMU30ILIO APYTOE MIIH HET.

TeopeMa yMHOKeHHMSI BepPOSITHOCTel He3aBMCHUMBIX COOBITHIA.

Bepossmnocme coemecmnozo nosignenus 08yx He3a8UCUMBIX COObIMuULL
PAasHa NPOU3BEOEHUIO BEPOAMHOCNEN IMUX COOLIMUTLL:

P(B) = P(A)-P(B).

dopmyia coBMelIeH s N HE3aBUCHMBIX B COBOKYITHOCTH COOBITHI IMeeT

BUJL
P(AA...A) =P(A)-P(A)..P(A) .

Mpumep 3. B mouse paborator 3 kombaiiHa. BeposTHOCT TOTO, YTO B
TEUYCHHE CMCHBI TIEPBEI KOMOaiH He moTpedyeT peMoHTa, paBHa 0,9, BTopoii
— 0,6, tpermii — 0,7. HaiiT BepoOATHOCTH TOTO, YTO B TCUCHHE CMEHBI HE
morpebyeT peMoHTa: 1) 1Ba KOMOaiiHa; 2) XOTs ObI OTMH KOMOAH.

Pemenue. Beenem coObiTusi: A — B TeueHHE CMEHBI i-if koMOaiiH He

moTpedyeT peMOHTa, A — B TeuyeHHe CMEHBI i-i KomOGaiin notpedyer
peMoHTa, Tae | :]?’;.

Torma P(A)=0,9; P(A)=0,6; P(A)=0,7; P(A)=1-0,9=0,1;
P(A)=1-0,6=0,4;, P(As)=1-0,7=0,3.

1. O6o3nauuMm coObiTHe B — B Teuenme cmeHBI aBa KomOaiiHa He
noTpedyroT peMoHTa. Torna codsiTie B MOXHO TIpeicTaBUTh B BUE

B= A A, As+ A A2 A, + A A, 4,
Hamnmcannele cnaraemeie npeaACTaBIAIOT CO6017[ HECOBMECCTHbIC CO6BITI/IH,
NO3TOMY MO TCOPEME CJIIOKCHUA BepOHTHOCTeﬁ HECOBMECCTHBIX CO6BITPII7I

umeem: P(B) =P(AA, As)+ PALZZAs) + P(RlAzAs)
IMockonbky coburrus A, A, A, A A, As HE3aBUCHUMBIE, TO HPUMEHSIS

TEOpEeMy YMHOXKEHHUSI BEPOSITHOCTEH HE3aBUCUMBIX COOBITHI, UMEEM
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P(B) = P(A)P(A,)P(As) + P(A)P(A)P(A) +P(A)P(A)P(A) =
=0,7-0,6-0,3+0,9-0,4-0,7+0,1-0,6-0,7=0,456 .

2. O603HaunM cooObITHE C — B TEUEHHE CMEHBI XOTs ObI OMH KOMOAaiH He
moTpe0yeT peMOHTa.

Ecmu B pe3ynbpTaTe HCIBITAHUS MOTYT MOSBUTHCS TPH COOBITHS, TO IIO-
SIBIICHUE XOTsA OBl OJHOTO W3 ATHUX COOBITHI O3HAYaeT HACTYIUICHHE JHOO
OJTHOTO, JINOO IBYX, INOO TPEX COOBITHH.

BeposTHOCTD MOSBICHHUS XOTSI OBl OTHOTO M3 HE3aBUCHMEBIX B COBOKYII-
HOCTH COOBITHI A1, Az, ..., An paBHa PA3HOCTH MEKAY CAWHUICH U

MPOU3BECHUEM BEPOSTHOCTEH MPOTUBOIOIOKHBIX COOBITHI AL A A
P(C) =1-P(A41)- P(42)-...- P(4n).
CrnemoBaTesbHO,
P(C)=1-P(A4.) - P(42)-P(A43)1-0,1-0,4-0,3=0,988.

[Tycth cobbiThe A 1 B 3aBUCHMEBIE. ITO 3HAYUT, YTO BEPOSITHOCTH OIHOTO
U3 COOBITHH 3aBUCHUT OT MOSIBJICHHS WITA HETIOSBJIICHUS IPYTOTO.
Ycnosnou seposmnocmoio P, (B) Hazvigarom eeposmuocms coovimus B,

BLIYUCTIEHHYIO 8 NPEONON0AHCeHUU, Ymo cobbimue A npousoulno.

Teopema yMHOKeHHsI BePOSITHOCTEH 3aBUCHMBIX COOBITHIA.

Beposamnocmv  cosmecmnoeo nosenenus 08yx 3a8ucumvlx CoObimull
PA6HA  NPOU3BEOeHUI0 B8EPOSMHOCMU 00HO20 U3 HUX HA  YCIOBHYIO
8EPOSIMHOCIL  OPY2020, BLIYUCTIEHHYIO 6 NPeONnONIONCEHUY, YMO Nepeoe
cobvimue ysce HACMYRUILO:

P(AB) = P(A)-P,(B).

Hpumep 4. MHOTOJNIETHIMH HAOMIOACHUSAMH YCTaHOBJICHO, YTO B
HEKOTOpOil MecTHOocTH B ceHTs0pe 10 jHell ObIBalOT JOXKIAJIMBBIMU.
OmnpenenuTs BEPOSTHOCTh TOTO, UTO NepBbIe 3 THSA HE OyIyT AOXKUIUBBIMH.

Pemenue. O003HaunM coObITUS: A1 — 1 CEHTAOPS He OyIeT TOKITUBBIM
nHeM; A2 — 2 ceHTI0ps He OYIeT JOKIITUBBIM THEeM; A3— 3 ceHTA0ps He OyaeT
JOXIJIMBBIM JTHEM; B — niepBeIe 3 qHA He OyayT AOKUIMBBIMH. Toraa

B=A-A-A.

CoOpiTust A, A,, A, SBISIOTCA 3aBUCUMBIMH, TaK KaK TMPOXOAWT OJHMH
JICHb ¥ U3MEHSIEeTCs 00111ee KOJINYECTBO HEJIOXK/IIMBBIX JTHEH.

ITo TeopemMe yMHOKEHHST BEPOSTHOCTEH 3aBUCUMBIX COOBITHIT NMEEM:

~ 2019 18 %7

P(B):P(Al)PAl(AZ)PAiAQ(Ag)_ 52—92—8—2—03z0,28
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Ecnu nosiBnenune coObITUst A He UCKIIIOYAET IOSIBICHUs coOBITHS B, TO
BEPOATHOCTb CYMMBI 3THX COOBITHI paBHa CyMMe BEpOSTHOCTEH ITHX CO-
ObITHi1 6€3 BEpPOSITHOCTH MX COBMECTHOT'O TOSIBJICHUS:

P(A+B)=P(A)+P(B)—P(AB).

3aoanusa k ayoumopnomy 3anamuio 3

1. B OByX OTceKax 3epHOXPAaHMIIMILA HAXOOUTCS MOCEBHON MaTepuall
(mmennna). CeMeHa MEpBOrO OTcEKa MMEIOT BcxoxkecTh 80%, BTOporo —
85%. OrtOmpaercs 1O OFZHOMY 3€pHY M3 KaXIoro orceka. Haiitu
BEPOSITHOCTb TOTO, YTO: &) 00a 3epHa 13y T BCXOABI; 0) OTHO 36pHO B3OHIET;
B) XOTS OBI OZJHO 3€pHO B30HIET.

2. B ypue 10 kpacHbix, 7 cuaux U 3 Oenbix mapa. HaliTu BeposTHOCTH
TOTO, YTO J[BA HAyTaJ U3BJICUCHHBIX IIapa OHOTO IIBETA.

3. B untansHOM 3aie uMeeTcst 6 y4eOHUKOB 110 TEOPUH BEPOSTHOCTEH, U3
KOTOpBIX TpU B meperuiete. bubianorekapp Haynady B3sul ABa y4yeOHHKA.
Haiitu BeposSTHOCTH TOTO, UTO XOTSI OBl OJJMH U3 HUX B NEperieTe.

4. 3aBofoM MOCiaHAa aBTOMAIMHA 3a PA3IUYHBIMU MaTepHalaMu Ha
yeTsipe 0a3pl. BeposTHOCTh HaMW4MA HyKHOTO MaTepHalia Ha IepBoi Oase
paBHa 0,9, Ha Bropoit — 0,95, Ha Tpetbelt — 0,8 u Ha ueTBepToi — 0,6. Halitu
BEPOSITHOCTB TOTO, YTO HY>KHOTO MaTeprasa He OKa)XeTcs: a) Ha IBYX 0Oa3zax;
0) xoTs OBl Ha OJHOM Oa3se.

5. B smmuke 30 s6m0k. Y3 HUX 3 mopakeHBI O0JIE3HBIO B CKPHITOH (hopMe.
W3 samuka wu3BIeKaOT 2 IUI0AA. BBIYMCINTE BEpOSTHOCTH TOTO, YTO
MOpa)KeHbI 0O0JIE3HBIO: a) JIBa IJI0/1a; 0) OJIMH TUIOJ; B) XOTS ObI OJIMH IUION.

6. Onun crpenok gaet 80% momagaHuil B 1emb, a Apyroi 70%. Haittu
BEPOATHOCTh TOPAKEHMSA ILEH, eClIM 00a CTpenka JenaloT MO OJHOMY
BoeicTpeny. Llenb cuMraercst mopakeHHOH HpH MONaJaHWU B HEe XOTS Obl
OIHOM U3 ABYX IYJIb.

7. DK3aMeHAMOHHBIN OMIIET COJIEPXKUT TPH BoIpoca. BeposaTHocTs TorO,
YTO CTY/EHT OTBETHUT Ha MEPBBIi, BTOPOH BoIpockl, paBHa 0,9, Ha TpeTuid —
0,8. HaiiTi BepoATHOCTB TOTO, UTO CTYJAEHT CAACT SK3aMEH, €CIIH JJIsl 3TOr0
HEoOX0AMMO OTBETUTH XOTS Ha JIBa BOIIpoca Ouiera.

8. Tpu cmnopTcMeHa AOJDKHBI BBINOJHUTH HOPMY MacTepa CIOpTa.
BeposaTHOCTH TOro, 4TO MEpBBIN CHOPTCMEH BBINOIHUT HOpMY, paBHa 0,9,
Bropoii — 0,8, Tpetuit — 0,7. HaliTu BEpOSTHOCTH TOTO, YTO HOpMa MacTepa
cropta OyJeT BBHITIOJHEHA: a) JABYMs CIIOpTCMEHaMH; 0) XOTs Obl IBYMs
CIIOPTCMEHAMH.

9. Pamuct TpmKas! BEI3BIBAET KOPPECTIOHAEHTA. BepoaTHOCTs TOTO, 9TO
OyIeT MpUHSIT NEPBBIN BBI30B, paBHa 0,2, BTopoii BbI30B — 0,3, TpeTHil BEI30B
—0,4. Ilo ycnoBusaM mmprema, COOBITHS, COCTOSIINE B TOM, YTO JaHHBII BBI30B
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Oynet, He3aBUCUMBI. HaiiTu BeposTHOCTB TOTO0, uTO: 1) OyAeT IPUHSAT TOIBKO
OJIH BBI30B; 2) KOPPECIIOHAEHT BOOOIIIE YCIBIIIUT BHI30B.

10. 3aBox W3roTOBIAET U3JENUs, KaXXJO€ M3 KOTOPBIX IOJKHO
MOJ(BEpraThCs YEThIpEM BUAAM HCHBITaHUH. IlepBoe McHBITaHHME H3JENUE
MIPOXOAUT OJIATOMOYYHO ¢ BeposTHOCThIO 0,9, BTOpoe — 0,95, Tpetse — 0,8
u uerBeproe — 0,85. HaliTu BepoSTHOCTH TOro, 4TO H3JENME NpPOAET
0JIaroIoyYHO HE MEHEe JBYX HCITBITAaHHMH.

11. Ha Hexotopom mpeamnpustuu 96% W3NEIUi NPU3HAIOTCS MPUTO.-
HbIMHM. U3 KaXmol COTHM TOOHBIX H3JEIMM B CpEeOHEM 75 OKa3bIBAIOTCA
mepBoTo copTa. HaliTl BEpOATHOCTH TOTO, YTO M3/ETHEe, H3TOTOBICHHOE Ha
9TOM MPEANPHUATHH, OKAKETCSI IEPBOTO COpPTA.

12. letanb NpoXOAUT TPH onepau o0padoTk. BeposTHOCTB TOTO, YTO
OHa OKa)KeTCsi OpaKOBaHHOM Mocie mepBoil omepaiuu, paBHa 0,02, mocie
Bropoii — 0,03, mocne Tperveit — 0,15. HaiiTu BepoSATHOCTH TOTO, UTO JETalb
Oyzer: a) HeOpaKOBaHHOM IMoOcie Tpex omepainuii; 0) OpakOBaHHOHN MmocIe
Tpex omepauuii, mpeanoaras, 4Yro NosBiIeHUEe Opaka Ha OTJCNIBHBIX Olepa-
LUSIX — HE3aBUCUMBIE COOBITHSI.

13. B smuke 10 xpacHbIX ¥ 6 CUHUX ITyroBUL. BeiHMMaroTcs Hayauy 3
myroBulel. KakoBa BEpOSTHOCTh TOTO, YTO ITyTOBHIBI OYIYT OIHOIIBET-
HBbIMU?

14. B mone pabotaror 4 xoMmOaitHa. BeposSTHOCTE TOTO, YTO B TCUCHHE
CMeHBI He OyZIeT TI0JIOMKH B ITepBoM KoMOaiire, paBHa 0,9, Bo BTopom — 0,6,
B TpeTheM — 0,7, B ueTBepToM — 0,8. HaiiT BeposITHOCTE TOTO, YTO B TEUCHHE
CMEHBI II0JIOMKA MPOM30#aeT: 1) TONbKO B 0OTHOM KOMOaiiHe; 2) XOTst Obl B
oiHOM KoMOaifHe.

15. JlocTaTO4HBIM yCIOBHEM CIa4yHl CTYJEHTOM KOJJIOKBHyMa SIBISETCS
OTBET Ha OJIMH M3 IBYX BOIPOCOB, IIpeAIaraeMbIX npenojaaBareneM. CTyIeHT
HE 3HAeT OTBETOB HA BOCEMb BOIIPOCOB M3 TEX COPOKA, KOTOPhIE MOTYT OBITh
peTokeHbl. KakoBa BEpOsATHOCTH c1a4n KOJUIOKBHyMa?

16. B nmaptuu u3 10 geraneit 8 cranaaptHsix. KakoBa BEposSTHOCTH TOTO,
YTO CpeAd Hayjady H3BJICUEHHBIX NBYX JeTalied ecTh XOTsS OBl ojHa
craHaapTHas?

17. MHOTOJIETHIMH Ha0ITFOJICHUSIMHU YCTAaHOBJICHO, YTO B JAHHOM paliOHe
B ceHT0pe 10 mue# ObiBaroT moxxamuBbIMU. COBXO3 JIOMKEH B TEUYCHHUE
TIEPBBIX MATH JHEW CEHTIOPS BBIOJHUTH OIpeaeneHHyto padoty. Omnpene-
JIUTH BEPOSATHOCTH TOTO, YTO HU OJIMH M3 3THX JHEH He OyAeT TOKITUBBIM.

18. TIpomecc oOpabOTKH PBHIOBI COCTOUT W3 TPEX MOCIEIOBATEIBHBIX
omepanuii, Ha KaXI0H U3 KOTOPBIX BEPOATHOCTH IOydeHHUs] OpakoBaHHOMH
npoxaykiun paBHa 0,02. OnpenenuTs BEpOsITHOCTE: 1) OTy4eHus OpakoBaH-
HOM MPOIYKITNH B pe3ybTate 00paboTKH peIObI; 2) HEMOIy4YeHUs! OpaKoBaH-
HOM NMPOIyKIUH.
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19. BeposATHOCTh YCTaHOBJIEHUS B JAaHHOH MECTHOCTH YCTOHUUBOIO
CHE)KHOTO TOKpoBa ¢ okTa0ps paBHa 0,1. Onpeaenuts BepOATHOCTH TOTO,
4yro B ONwkaiiliye TpH roja B 3TOH MECTHOCTH YCTOWYMBBIA CHEXKHBIH
MIOKPOB C OKTSIOPS yCTAaHOBUTCS: @) OJIUH pa3; 0) XOTs ObI OUH pas.

20. Ha nepesk3aMeHOBKY npHIUH 7 cTyeHTOB arpodaka, 9 — 300daka,
6 — rumpodaka m 4 crymeHta Mexdaka. KakoBa BepoSITHOCTH TOTO, YTO
3 MepBEIX CTYACHTA, B3ABIIHE OMICTHI, OKAXYTCA CTYIACHTaMH MeXdaka?

MMomawnee 3a0anue k 3auamuio 3

1. B xopoOke mmeetcst 30 KOCBIHOK, U3 HHX 17 CBETJBIX, OCTaJbHBIC
temHuble. [IponmaBell Haynady M3BJIEKaeT OAHY 3a JPYrod JBE KOCBIHKH.
KakoBa BeposITHOCTH TOTO, YTO: a) OJJHA U3 KOCBIHOK OKa3ajach TEMHOM, 0)
00€e KOCBIHKH CBETIbIE?

2. Tlpm omHOM TWKIE 0030pa TpeX pPAaaMONOKAIIMOHHBIX CTaHIIHA,
CIeAIInuX 3a KOCMHYCCKHM KopalieM, BEpOSTHOCTH €ro OOHapyKeHHUs
cootBeTcTBeHHO paBHBL 0,7; 0,8; 0,9. HaliT BepoATHOCTH OOHApY>KEHUSI
KOpaOJIsi IPU OJHOM IUKJIC: a) TPeMs CTAaHIMAMH; 0) HE MEHee YeM ABYMS
CTaHIUSAMHU; B) XOTS OBl OJTHOH CTaHIIHEH.

3. Tlpu HEKOTOPBIX OMNPEACICHHBIX YCIOBUAX BEPOSITHOCTh COHTH
caMoJIeT MPOTUBHUKA U3 TIEPBOTO 3€HUTHOTO opyausi paBHa 0,4, U3 BTOPOTO —
0,5. Cnmenano mo ogHOMY BBICTpedy. HailTu BepoOsSTHOCTH TOTO, HTO:
a) caMOJIeT YHHYTOXEH IBYMsI CHapsiaMu; 0) caMoJieT MOPaKeH XOTs ObI
OJIHUM CHApSJIOM; B) HU OJIMH CHAPsJ] HE MOTAJI B 1ENb.

4. BepoATHOCTh TOTO, YTO CTYACHT CHACT MEpBHIH 3Kk3aMeH, paBHa 0,9,
Bropot — 0,9, Tpetuil — 0,8. BeIUMCINTE BEPOSATHOCTH TOTO, YTO CTYIEHT
CIacT: a) BCe 3K3aMeHbI; 0) X0Ts ObI 2 9K3aMeHa.

5. B Tenectynun Tpu TeIeBU3UOHHBIE KaMephl. BeposaTHOCTH TOTO, UTO B
JlaHHBIH MOMEHT KaMmepa BKJIIOUeHa, cOOTBETCTBEHHO paBHbL: 0.9; 0,8; 0,7.
Haiitu BepoATHOCTB TOTO, UTO B JAHHBII MOMEHT BKJIFOUCHEI: a) IBE KAMEPEI;
0) He OoJiee OHOM KaMepbl; B) XOTs ObI OJIHA Kamepa.

6. Ha >xene300eTOHHOM 3aBOJIe U3rOTOBJIOT HaHenu, 90% 13 KOTOPhIX
BBICIIETO copTa. KakoBa BEpOSITHOCTH TOTO, UTO U3 TPEX HAYTaJ BHIOPAHHBIX
TaHeJsel BhICIIero copTa OyayT: a) Tpy naHenu; 0) He OoJiee 0JHOM aHen?

3ausaTue 4. ®opmy.ia noanoi Beposatuoctu. Popmy.inl Baiieca

OcHognole hopmynvl u nOHAMUSA, HEOOX0OUMDbLE NPU PeUleHUU 3A0aY

®opmyaa noanoii BeposiTHocTH. [Tycts Hi, Ho, ..., Hy— COBOKYITHOCTB
€IMHCTBEHHO BO3MOXKHBIX M MOITAPHO HECOBMECTHBIX COOBITHI HEKOTOPOTO
UCIIBITAHMS, T. €. 00pa3yIoT NOJIHYIO IPYIILY COOBITHIA, a CiTydaiiHoe COOBITHE
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A HacTymaeT TOJIBKO C OJHMM H3 3THX COOBITHH H, CIIeOBATENbHO,
npeacraBuMo B Bune A = HiA + Hx4A + ... + HnA. Torma BeposiTHOCTb
co0bITHs A onpenensieTcs o Gopmyie

P(A)=P(H,A+H,A+...+H A) =

n
= P(Hl)‘ PH1 (A)+ P(Hz(A) +o.t P(Hn)' PH1 (A) = Z P(H,)- PHi (A).
i-1

Ota ¢dopMmyna HazbIBaeTcs gopmynou noanou eeposimuocmu. COOBITHS
Hi, Hy, ..., HyHa3pIBAIOTCS TUTIOTE3aMU.

®opmyna Baiieca. Eciu u3BecTHO, YTO B pe3ysbTaTe HCIBITaHUS Ha-
CTYIMJIO HEKOTOpoe CcOOBITHE A, TO BEPOSTHOCTH TOrO, YTO COOBITHE
MIPOU30IILIO C TUIIOTE30# Hj, onpeaensercs o ¢popmysam baiieca:
P(H;)-P, (A)

P(A)

3neck P(A) onpenensiercs 1o BhIlIEHANTUCAHHON popmyse.

Hpumep 5. Ha otkopm mocraBmeHo 100 OpraxoB, u3 KoTophix 30 —
noponsl a, 25 — mopoxsl b u 45 — mopos! ¢. BeposTHOCTE TOro, YTO GBHIYOK
MOPOJIBI @ acT CyTo4HbIN npuBec 6onee 500 r, paBHa 0,7, s mopox b u ¢
oHa paHa 0,6 u 0,5 coorBeTcTBEHHO. {71 KOHTPOJBHOI'O B3BELLMBAHUS
Hayzady B3sT OAMH Ob4OK. KakoBa BEpOsITHOCTB TOTO, YTO €ro pUBeEC OyAeT
6onee 500 r?

Pemenune. Brenem coGwiTust: H1 — B3ST OBIMOK HOPOABI a; H2 — B3AT
Ob190K MOPOIbI b; H3 — B3SIT GBIYOK TIOPOJIBI C.

CoObiTust H1, Hy, H3 — monapHO HECOBMECTHbBIE, TaK KaK B3SIT TOJHKO
0J1H OBIYOK, M €AMHCTBEHHO BO3MOXHBIE, TaK KaK MOPO, OTIMYHBIX OT &, b,
C, BO B3ATOH COBOKYIIHOCTH ObIYKOB HeT. MHTepecyloliee Hac coObITHE —
mpuBec B3sTOro Ob1dka 6osee 500 T — 0603HaunM yepes A. Torna

A=H,A+H,A+H,A
P(A) = P(Hl) : PH1 (A)+ P(Hz) : PH2 (A)+ P(Hs) : PH3 (A),

P(H,) =% =0,30, P(H,) =120—% =0,25, P(HQ% =0,45.

PA(Hi):

Bepositroctu Py (A), R, (A), P, (A) namb B ycnoBuH 3a1a4m.

OcraeTcst BBIUUCIUTh HCKOMYIO BEPOSITHOCTD.
P(A)=0,30-0,7+0,25-0,6+0,45-0,5=0,585.

Hpumep 6. Ha oTkopme cTOAT Te ke Obr4ku. [l KOHTPOJIS B3BEUICH
OJIMH HayJady B3sATHI ObIYOK. KakoBa BEpOSATHOCTH, YTO ATOT OBIYOK:
MOPOJIBI @; IOPOJBI b; opos! ¢, ecim ero npusec 6oiee 500 r?
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Pewenue. 3necy HyxHo naitu P,(H,), P,(H,), P,(H;). Bocromnb-

syemcs popmynamu Baiteca, npuuem P(4) MbI HAIILIH BBIIIIE.
P(H,)-P, (4) 0,3-0,7

P,(H)= =0,36,
4t P(A) 0,585
25- 45.
AHanoru4Ho PA(HZ):M:O,%, PA(H3)=M:O,38.
0,585 0,585

3adanusa K ayoumopHomy 3auamuio 4

1. B Tpex kop3uHax Haxomutrcs kaptodens. B mepmoit 10%
MIOBPEXICHHBIX KIIyOHEH, Bo BTOpoii — 15%, B Tpetbeit — 10%. 13 Haynauy
BBIOpaHHO KOp3WHBI OepyT oaMH KityOeHb. KakoBa BEpOsTHOCTH TOTO, YTO
KITyOeHb HEe TIOBpEXIeH?

2. JIns y4acTHs B CTYA€HYECKUX CIIOPTUBHBIX COPEBHOBAHUAX BBIIEICHO
13 TIEepBOM IPYyMIIBI 5 CTYJCHTOB, U3 BTOPOH U TPEThEil — COOTBETCTBEHHO 6
n 10 cryneHTOB. BeposTHOCTH BBINONHUTE HOPMY MacTepa cHopTa
COOTBETCTBEHHO PaBHBI: I CTYACHTOB epBoit rpymmsl — 0,3, Bropoii — 0,4,
TpeTheil —0,2. Hayran B34ThIil CTyAE€HT BBINOJIHUI HOPMY MacTepa CIOopTa.
Haiiti BeposITHOCTH TOTO, YTO OH YYHUTCS BO BTOPOM TpyIIIE.

3. B nucnnelinom knacce mmeercss 10 mepcOHaNbHBIX KOMIIBIOTEPOB
nepBoro Tumna u 15 Broporo tuna. BeposTHOCTH TOTO, YTO 32 BpeMst pabOTHI
Ha KOMIIbIOTEpE TMEPBOTO TUMA HE mpowmsoiner cOos, paBHa 0,9, a Ha
KommbioTepe Broporo tuma — 0,7. HaifTm BepoATHOCTH TOro, YTO Ha
CiTy4aifHO BRIOpaHHOM KOMITBIOTEPE 3a BpeMs paboTHI He IPOU30iaeT cOOsL.

4. OguH U3 TpeX CTPENIKOB BBI3BIBACTCS HA JIMHUIO OTHS U IPOHU3BOIUT
BeIcTpen. Llens mopaxkeHa. BeposSsTHOCTH Moma aHust B MUIIEHb IIPH OJHOM
BBICTpeEJIe JJIs epBOTO cTpenka pasHa 0,3, ast BToporo —0,5, Ui TpeThero —
0,8. HaiiTn BEpOsITHOCTB TOTO, YTO BHICTPEII IIPOU3BEICH BTOPHIM CTPEIIKOM.

5. Ha naOmionaTensHOM CTaHIIMK yCTaHOBIICHBI YETHIPE PaJHOJIOKATOPA
Pa3IMYHBIX KOHCTPYKIMH. BeposTHOCTh 0OHapyXeHUs LEelu ¢ MOMOIIbI0
neporo jgokatopa pasHa 0,8, Broporo — 0,9, Tpersero — 0,95 u yuersepToro —
0,85. Llenmp oOHapykeHa HayraJ BKJIIOYEHHBIM JIOKaTOopoM. Haiitn
BEPOSATHOCTH TOTO, UTO IeJIb OOHAPYKEHA BTOPHIM JIOKATOPOM.

6. COopmuK mosryqns 3 KopoOKH JieTaje, M3roTOBICHHBIX 3aBo0M Ne |
1 2 KOpOOKH JieTayeld, U3roTOBISHHBIX 3aBoA0M Ne 2. BeposSTHOCTB TOTO, 4TO
netanb 3aBoja Ne 1 crannaprtHas, pasHa 0,7, a 3aBoga Ne 2 — 0,9. Coopmmk
HayJgady WM3BJIEKaeT [eTajb U3 HayJgady B3ATOM KopoOku. Haiftn
BEPOSATHOCTH TOTO, YTO W3BJICUEHA HECTaHAAPTHAS AETalb.

7. DnexTposnamnbl M3roTaBIMBAIOTCA Ha Tpex 3aBojax. IlepBblil 3aBox
nipon3BoauT 45% ob1iero KosmyecTBa 3eKTposiamil, Bropoit — 40 %, tperuit
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15%. Ilpoxykuus mepBoro 3aBoAa conuep:kut 70 % cTaHAapTHBIX Jamil,
Broporo — 80 %, Tpetbero — 81%. B Mara3uHbl mocTynaet mpoAyKIus BCex
Tpex 3aBoJioB. KyruieHHast B Marasuse 3JeKTpoJiamIia OKa3ajgach CTaHAapT-
HOH. HaliTu BEpOATHOCTB TOr0, YTO OHA U3TOTOBJICHA HA TPETHEM 3aBOJC.

8. B TeneBusnoHHOM artenbe UMeeTcsi 4 KuHeckomna. BepositHocTH TOTO,
YTO KHHECKOTI BBIACPIKUAT FApaHTHHHBIN CPOK CITY>KOBI, COOTBETCTBEHHO PaB-
ueI 0,8; 0,85; 0,9; 0,95. B3sThIii Hay1a4y KHHECKOTII BBIICP KAl TAPaHTUIHBIN
cpok. Uto BeposiTHEE, OBUT B3AT BTOPOH HIIM YETBEPTHI KMHECKOTII?

9. B mByx Kop3mHax HaxomaTcs s0yoku. B mepsoit 20 mT, W3 HHX
5 MOBpEXIEHHBIX, BO BTOPOH — 30 1T, M3 HUX 6 MOBpPEXKACHHBIX. 13 Haymagy
BEIOPaHHOW KOP3WHBI B3SATO OJHO SI0JIOKO, KOTOPOE OKa3alloCch HEMOBPEK-
JNeHHbIM. HaliTH BEpOSTHOCTh TOTO, YTO SIOJIOKO B3SITO M3 MEPBOH KOP3UHEI.

10. A3oTHOe ya00peHHe MOCTYAaeT Ha CKJIaJ X03IHiCTBA U3 MyHKTa | U
MYHKTa 2, mpu4eM u3 1-ro myHkTa B 2 pasa GoJjblie, 4eM u3 2-ro. BeposT-
HOCTh TOT'O, YTO YJOOpEHHE MEPBOrO MyHKTa YIOBJIECTBOPSET CTAaHIAPTY,
pasHa 0,9, BToporo — 0,7. B3sroe 111 npoObl Ha CKJIajie X035iCTBa yao0pe-
HHE YIOBJIETBOPSIET CTaHnapTy. HaiiTu BeposITHOCTH TOro, 4TO yAoOpeHue,
B3STOE IS IPOOBI, TOCTYIIIIIO U3 ITyHKTA 2.

11. Ipu mepenade cooOIIEHUs CUTHAJIAMH “TOYKa” U ““THpe” STH CHTHA-
JIbl BCTpeyaroTcs B OTHOWIEHMH 5:3. CTaTUCTUYECKHE CBOMCTBA MOMEX
TaKOBBI, YTO UCKAKAIOTCS B CpeaHeM 2/5 coobmmeHmii “Touka” u 1/3 coolrme-
HUM “Tupe”. HallTu BEpOSTHOCTH TOrO, YTO MPOM3BOJBHBIA U3 MPUHATHIX
CHUTHAJIOB HE MCKa)KEH.

12. TlapTHst COCTOMT U3 BEHTHIISITOPOB PHIKCKOTO M MOCKOBCKOT'O 3aBO/IA.
B maptun 70% BEHTHISTOPOB MOCKOBCKOTO 3aBOJIA, JUI KOTOPBIX BEPOST-
HOCTh 6€30TKa3HOM paboThI 32 Bpemsi t paBHa 0,95, puxckoro — 0,92. [Ipudop
HCTIBITHIBAJICA B TEYEHHE BpeMeHH t u pabotan Oe3zoTkasHo. Haiitu
BEPOSATHOCTH TOTO, YTO 3TO BEHTUJIATOP PHIKCKOTO 3aBOJIA.

13. VmetroTcs ABa OOMHAKOBBIX SIIMKA C IIapamMy. B mepBoM smuke
2 OenbIx U 1 yepHBIH map, Bo BTopoM — | Oenblii u 4 4epHbIX mapa. Haynagy
BBIOMPAIOT SIIMK U BBIHUMAIOT U3 Hero map. KakoBa BeposITHOCTb TOTO, YTO
BBIHYTBIHN 1Iap OKaXKeTcst OenbimM?

14. B rpymme cnoprcMeHoB 20 JIBDKHHMKOB, 6 BEJIOCHUIEINCTOB W
4 oeryHa. BeposTHOCTh BBHINOJHHTH KBaIM(UKALIMOHHYIO HOPMY TakKoBa:
qutst ibbkauKa — 0,9, ms Benmocunenucta — 0,8 u st 6eryna — 0,75. Haliti
BEPOSATHOCTh TOTO, YTO CHOPTCMEH, BBHIOPAHHBIM HayJady, BBIIOIHUT
KBATH()HUKAIIMOHHYIO HOPMY.

15. NmeroTcs 31eKTpoIaMIOYKH YeTHIPEX HapTHH, KOJMYECTBO KOTOPBIX
HaxoauTcs B oTHOIIEH!UH 3: 4: 1: 2. BeposITHOCTH TOT0, YTO B3ATas ITAMIIOUKa
MOJKET TOPETH MOJIOKEHHOE YUCIIO YacOB IS ATUX MAapTHH COOTBETCTBEHHO
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pasubl: 0,22; 0,15; 0,46; 0,38. HaiiTu BepOSTHOCTH TOrO, YTO B3sTas
JIAMIIOYKa CMOXET TOPETh MOJI0KEHHOE YUCIIO YacoB.

16. imerotcs Tpu ypHBL B niepBoii HaxosTcs 5 OeNbIX U 3 YETHBIX IIapa,
BO BTOpOH — 4 OenbIx U 4 YepHBIX, B TpeTbeil — 8 Oenbix miapoB. Hayran
BBIOMpaeTCcsl OJHAa ypHa M M3 Hee Hayraj u3Biekaercs map. Kakosa
BEPOSATHOCTH TOTO, YTO OH OKaKETCS YEPHBIM?

17. KadecTBO W3rOTOBICHHBIX JETajled IPOBEPAETCS  JABYMS
KOHTpPOJIEpaMH, U3 KOTOPBIX HepBbIi mpoBepser 60 %, Bropoit — 40 %
netaneil. BeposSTHOCTH cuMTaTh [eTanb KAadeCTBEHHOM [y IIEPBOIO
KoHTpoJepa paBHa 0,94, a ms Broporo — 0,98. ['oToBas nerans mpu3HaHA
KauecTBeHHOU. HaliTl BEpOSTHOCTB TOTO, YTO 3Ty ACTANb IPOBEPHUII IIEPBHIi
KOHTpOJIEp.

18. B naboparopuu nmeercst 6 u3MepuTenbHbIX npudopos I Tnna u 4— 11
Tuna. BeposaTHOCTH TOro, 4T0 BO BpeMs omnblTa npubop I Tumna He BeIiAET U3
ctposi, pasra 0,95, s npudopa I Tuna 3ta BepostHocTh paBHa 0,8. Haiitu
BEPOSITHOCTb TOTO, YTO HAylauy B3STHI M3MEPUTEIbHBIN IPUOOD HE BBIHAET
U3 CTPOSI 1O OKOHYAHUS OIIBITA.

19. B nepBowm simuke comepskutcs 20 aeraneit, u3 HuX 15 craHmapTHBIX,
BO BTOpoM — 30 netanei, u3 HUX 24 craHgapTHBIX, B TpeTbeM — 10 geranei,
13 HUX 6 cTaHIApTHBIX. HalTH BEpOSTHOCTB TOTO, YTO HAyJady U3BJICUCHHAS
JeTaib U3 HayJady B3STOTO SAIIMKa — CTAaHAapTHAs.

20. Jlpa cTpenka HE3aBHCHMO OAWH OT JPYTOTO CTPEINSIOT IO OJHOU
MHUIIIEHH, Aenas Kb 110 0OJHOMY BBICTpely. BeposTHOCTh monagaHus B
MHUIIEHb s iepBoro crpenka — 0,8, mist BToporo — 0,4. [locne ctpenbObl B
MHUILIEeHb 00HapykeHa oaHa npobowHa. HallTH BEpOSTHOCTH TOTO, YTO 3T
MIpoOOMHA MPUHAATIECKUT IEPBOMY CTPEIIKY.

Momawinee 3a0anue k 3auamuro 4

1. Ha pacnpenenutensHOd 0a3e HaxXoAATCS — AJEKTPOJIAMIIOUKH,
pou3BeieHHbIe AByMs 3aBoaaMu. Cpean HuXx 70% W3rOTOBJICHBI MEPBBHIM
3aBosioM u 30% — BTOpBIM. M3BecTHO, 4TO M3 Kaxapix 100 nammouek,
MIPOU3BENCHHBIX TMEPBBIM 3aBoJoM, 90 yHOBIETBOPSIOT CTaHAApTy, a M3
100 naMmo4ek, MPOU3BEICHHBIX BTOPBIM 3aBOJIOM, CTaHIApPTY YAOBIIETBO-
pstor 80. OmnpemenuTs BEpOSTHOCTH TOTO, YTO B35Tasg Haygady c 0assl
JIaMIT09Ka OyAeT yIOBIETBOPATH TPEOOBAaHHUAM CTaHIAPTA.

2. Ha cbopky nocrymmno 3000 neraneii, M3rOTOBJICHHBIX HA IEPBOM
cranke u 2000 Ha Bropom. IlepBsiit cTanok maer 0,2 %, a Bropoii — 0,3 %
Opaka. BasTas nerans okaszasnach OpakoBaHHOW. HaiiTu BeposITHOCTH TOTO,
YTO OHA M3TOTOBJIEHA Ha NIEPBOM CTaHKE.
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3. B xannenspun padorarot 4 cexperapiuu, KoTopbie oTrnpasistor 40, 10,
30, u 20% wucxonsamux Oymar. BeposTHOCTh HeBEpHOH agpecanuu Oymar
cekperapmamu pasHa 0,01; 0,04; 0,06 u 0,01 coorBercTBeHHO. Haiitn
BEPOATHOCTb TOTO, YTO IOKYMEHT, HEBEpHO aJpEeCOBAHHBINM, OTMpaBiieH
TPETbEH CeKpeTapLICil.

4. Ha nmByx craHkax o0paOaTHIBAlOTCS OTHOTHITHBIE —JIETAJIH.
BeposTHOCTS Opaka ais mepBoro cranka cocrasiser 0,03, a 1 BToporo —
0,02. OOpaboTaHHBIC IETald CKJIAIBIBAIOTCS B OIHOM MECTE, INPHYEM
MIEPBEIA cTaHOK 0OpabaThIBacT BIBOE OOMbIe neTaieid, ueM Bropoid. Hartu
BEPOSITHOCTb TOTO, UTO B35ATasA Haylady AeTalb HE OyaeT OpakoBaHHOM.

5. lBa aBTOMaTa NpPOM3BOJAT JIETAIH, KOTOPHIE ITOCTYIAIOT HA OOIIUH
KOHBelep. BeposTHOCTh monydyeHus: HECTaHJApTHOM JAeTand Ha IIEpPBOM
aBromarte paBHa 0,075, a na Bropom — 0,09. [Ipon3BOAUTENEHOCTH BTOPOTO
aBTOMaTa B J[Ba pa3a Oouiblle, yeM nepBoro. HalTH BEpOSTHOCTH TOTO, 4TO
HayraJ B3sTas ¢ KOHBelepa JAeTanb HecTaHAapTHas.

6. [Ipu npoBepke KauecTBa 3epeH MIICHUIIBI OBUIO YCTAHOBJICHO, YTO BCE
3epHa MOTYT OBITh pasfeneHbl Ha 4 rpynmbl. K 3epHaM nepBod IpyHIibl
npuHAANIeKUT 96%, Ko BTOopoil — 2%, k TpeTbell — 1% u k ueTBepTOit 1% BCex
3epeH. BeposTHOCTE TOTO, 94TO M3 3epHa BBIPACTET KOJIOC, COJCPKALINN HE
meHee 50 3epeH, A ceMsH nepBoi rpynnsl paBHa 0,5, 1y1st BTOPOH rpyIbl
— 0,2, nns tperbeii — 0,18 u qiig uerBepToit — 0,02. OnpeaenuTs BEPOSITHOCT
TOTO, YTO W3 B3STOrO HayAady 3€pHa BBIPACTET KOJIOC, COJCpIKallMi He
MeHee 50 3epeH.

3ausitue 5. IloBTOpPHBIE HE3ABUCUMbIE UCTILITAHUS

Ocnognvie hopmynvl u nonamus, HeodX00uMble NPU peutenuu 3a0ay

ITycTh mpou3BOUTCSA N HE3AaBUCUMBIX UCTIBITAHUI, B KJKJJOM U3 KOTOPBIX
BEPOATHOCTH TOSBJICHUS OJHOTO M TOTO e COOBITHA A TIOCTOSHHA M paBHa
p. Takue uCHBITAaHUS HA3bIBAIOMCA NOCAEO06AMENbHOCMbIO HE3AGUCUMBbIX
ucnvlmanui.

®opmyaa bepuynau. Beposmuocmv P,(m) mozo, yumo u3z N ucnul-
manui cobvimue A nacmynum M pas, gviuucisiemcs no popmyne bepuynu:

n!
m . m-n-m m yn—m
RM=Clp"q"" =———=p"q"",
m!(n—m)!
rae C.' — uncio codeTanHuii U3 N 3IEMEHTOB 10 M;

P — BEpOATHOCTH MOSIBIICHHSI OJTHOTO M TOTO XK€ COOBITUS A B KAXKIOM K3
N UCIBITAHUM,
g = 1 — p — BepOSITHOCTh HEMOSIBIICHHUS COOBITUS A;
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M — yucio nosBiaeHus cooeitust 4, 0<m<n;
P, (M) — BepOsTHOCTH TOTO, YTO M3 N UCTIBITaHUIT COOBITHE A HACTYIHUT
m pas.

Ipumep 7. [IpeamoaoxuM, 4To B CIydae pacmpOCTPaHCHHUs HEKOTOPOi
SMUAEMUH KOPOBa MOPOIbI a 3aboeet ¢ BeposaTHOcThIo 0,3. Haiitu BeposT-
HOCTB TOT0, YTO U3 JACCATH KOPOB ITOMH MOPOIBI 3a00JICIOT He 00JIee YeThIpeX,
ecJIM yKa3aHHas STUAEMHUS PACTIPOCTPAHSICTCS.

Pewenue. JIns pemenus 3a1a4u NPeACTABUM HHTEPECYIOIEE HAC COOBI-
tHEe A (3a00neloT He OoJiee YeThIpeX KOPOB) B BUJIE CYMMBbl HECOBMECTHBIX

coOuITHit Ao, A1, A2, A3, A4 (4 —3a607€eT poBHO | KopoB u3 aecsry, | =0,4).
Torma A=A, +A + A +A,, aBepOATHOCTb ITOT0 COOBITUSI MOXXHO HAWTH
o hopmyJie

P(A)=P(A,+A+A +A +A)=P(A+P(A)+P(A)+P(A)+P(A).

BepositHoctt P(A) = B, (i) ompenensirores mo ¢opmyne beprysu.
OKOHYATETHHO 3aIHCHIBAEM

P(A):CEJ .0,3.0,7° +CllO .0,3-.0,7 +CfO 0,307+
+C;_30-O,33-O,77 +Cﬁ) -0,3"-0,7° =0,850.

BrrancieHus peKoMeHIyeM MPOBOJHUTE C MUCIIOIF30BaHHEM MHUKPOKAIIh-
KyJsATopa.

Eciu 4ucino ucmeITaHU N BEIHUKO, HCIIONB30BaHue (hopMyisl bepHynm
3aTPYOHUTENBHO. B 3THX ciydasx ee 3aMEHSIOT aCHMIITOTUYCCKUMH IPH-
ONDKEHUSIMH, PACCMATPHBAEMBIMHU HIXKE.

®opmyJa Ilyaccona. Eciu uncno ucnbitanuii N Bemuko (N > 100), a
BEPOATHOCTD p MMOSABJICHUS cnyqaﬁHoro coObITHS A B CAUHHUYHOM HCIIBITAHUU
Mmana (p < 0,1), To BEpOSTHOCTH TOTO, YTO COOBITHE A MOSIBUTCS M pa3 B N
HE3aBUCHMBIX UCIIBITAHUAX ompeaenseTcs mo ¢popmyie [lyaccona:

P.(m) = %e*,

rae A= NP Ha3bIBalOT CPCIHUM YHCJIOM IIOSABJICHUA COOBITHS B N HE3ABH-

CHUMBIX UCIIBITAHUAX.

®opmyJbsl Myaspa — Jlanuiaca. Ecnu unciio He3aBUCUMBIX UCTIBITAHUI
BEIIUKO, @ BEPOATHOCTD p TIOSBIICHUS CIYYaitHOTO COOBITHS A B €AMHUYHOM
ucnelTanuy Ommska x 0,5, To A ompeneneHns] BEPOSITHOCTH IOSIBICHUS
coOBITHSI A M pa3 B N UCTIBITaHUSAX 11EIECO00PA3HO MOJIb30BATHCS JIOKAIEHON
¢dopmyioii Myaspa-Jlamnaca:

R.(m) =

L o0
NI
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¥
2

rae o(x) = ie ;
- \/21: ,
m-—np

N3

3HaueHus QyHKIHUU @(X) U1 TOJOKUTENBHBIX 3HAYEHUH ee apryMeHTa

X =

X aHBI B IPWIOKEHUAX K II0O0OMY yueOHOMY TIOCOOHIO (B JAHHOM METO.TH-
4ecKoM nocobun cM. npuil. 1). IIpu oTpHIaTeNbHBIX 3HAYECHUAX X HCIOJIb-
3yeTcs Ta e TabuIa, Tak kKak GyHkiws ¢(x) — getHas (¢(—x) = @(x)).

Eciu Hy»HO BBIYUCIHTD BEPOSTHOCTH MOSBICHUS COOBITUS 4 0T Ky 110 K2
pas, clielyeT HCIOJIb30BaTh HHTErpalibHyto Gopmyiry Myaspa-Jlamiaca:

P.(k, <m<Kk,) = D(X,) —D(X,),

I2

1 £
rae O(X)=——=¢e 2dt;
\/211

kl_np _kz_np

X = , Xy = .
\jnpq \jnpq

3nauenus ¢QyHkuuu @D(x) Tawke cCiIeqyeT HCKaTh B NPHIOKCHUAX K
Y49eOHBIM ITOCOOHAM (37ECh 3TO MPHIL. 2), YIUTHIBAs HEYCTHOCTh (YHKIIUU
(P(x) = -D(x))

IMpumep 8. Hexoropoe x03s1iicTBO Ha 3UMHMI TIepuo] octasuiio 1000
oBell. M3BecTHO, 4TO Majiex OBell 3a 3MMHUI Iepro cocTtasiseT 2 %. Haitu
BEPOATHOCTH TOTO, YTO 3a 3UMHHI Nepuoj MOrMOHeT: a) poBHO 15 oBer;
6) ot 10 mo 30 oBerr.

Pewenue.
a) Bocmonb3yemcs popmynoi [lyaccona npu A =1000-0,02 =20:
20°

Py 15) = 151 -e = =0,052.

MoskHo 06110 OBI BOCTIONIB30BaThCs hopmyrol Myapa — Jlarmaca:
1 15-1000-0,02

P (15) = ¢ 5100009 =0,048.

\ﬂOOOoO, 02-0,98 \/J.OOO-O, 02-0,098

Pa3HOCTh MOJyYEHHBIX pe3yJbTATOB OOBSCHAETCS TEM, YTO HCIIOJIb-
30BaICh (POPMYJIBI TPUOIIMKEHHOTO BHIYMCIICHNSI BEPOSITHOCTEH;
6) 3mech OymeM HCMOJNB30BaTh WHTETPATBHYI0 (opmyity Myaspa —
Jlanuaca:
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Py (10<m<30)~ ® 30-1000-0,02 _® 10-1000-0,02 _

\ﬂOOO- 0,02-0,98 JJ.OOO -0,02-0,98
= D(2,26) — D(-2,26) = 2d(2,26) = 0,9762 .

3adanus K ayOumopHomy 3aHamuio 5

1. BexosxecTs ceMsH piku coctaBnseT 90%. Uemy paBHa BEpOSITHOCTb
TOTO, YTO M3 7 MOCESHHBIX CEMSH B3OHMIYT: a) HE MeHee IISITH; 0) XOTs Obl
OJTHO.

2. Cpenn 3aroToBOK, M3TOTaBIMBAEMBIX pabodmMm, B cpeaHeM 4 % He
YIOBIETBOPSIIOT TPeOOBaHMAM cTaHAapTa. HailiTn BepoATHOCTH TOTO, YTO
cpenu 6 3aTOTOBOK, B3ATHIX JJIsI KOHTPOJIA, HE yIOBIECTBOPSIOT TPEOOBAHUAM
CTaHJapTa: a) He MeHee YeThIpeX; 0) He Oolee mATH.

3. BeposTHOCTp yCHEHMIHOW cHa4d CTYJEHTOM KaXJOrO W3 IITH
9K3aMeHOB oreHnBaeTcs B 70%. HaliTu BepOoSATHOCTE YCIICIITHOM c1aun: a) He
MeHee JBYX SK3aMEHOB; 0) XOTs OBl OJJTHOTO 3K3aMEHa.

4. B teneatenve umeercs 7 TeneBu30poB. 60% H3 HUX BKIIOYECHBI B
JaHHBIH MOMEHT. HalTu BEpOATHOCTb TOrO, YTO B JAHHBIA MOMEHT
BKJIFOUCHO: @) HE MEHee TPEeX TeJIEeBU30pOB; 0) He OoJiee ABYX TEIECBHU30POB.

5. BexoxkecTs cemsH iuMoHa cocTaBisieT 80%. Haiitu BepossTHOCTH TOTO,
YTO U3 9 MOCESTHHBIX CEMSH B30UIYT: a) He OoJiee cemmu; 0) XOTs ObI JBa.

6. HabnroneHWsSIMH yCTaHOBJICHO, YTO B HEKOTOPOH MECTHOCTH B
ceHTa0pe B cpeaHeM ObiBaeT 12 moxumBhIX nHei. KakoBa BeposTHOCTB
TOTO, YTO W3 CIIy4ailHO B3STHIX B 3TOM Mecsue 8 IHEeH OKaxyTcs He
JIO’K/UTMBBIMU: @) HE MeHee 5 JTHel; 0) XOTs Obl OJTUH JICHb.

7. Y miecTH JKMBOTHBIX MMeeTcs 3a00JeBaHKe, IPUYEM BBI3JIOPOBICHHE
HactymaeT B 98% ciydaeB. HaifTu BepOSITHOCTH BBI3ZIOPOBICHHUS: a) HE
MeHee 5 JKMBOTHBIX; 0) XOTs ObI 2 )KUBOTHBIX.

8. Monerty OpocatoT 6 pa3. HaliTu BeposSITHOCTb TOTO, UTO repO BhIMAIET:
a) MeHee JByX pa3; 0) He MEHee IByX pas.

9. B mactepckoit umeercss 8 MoTopoB. [Ipu cymiecTByIOmEM pexiMe
paboThI B JaHHBINT MOMEHT C IOJIHOW Harpy3koil padoratoT 70 % MOTOpOB.
Haiitu BeposITHOCTh TOro, YTO B JaHHBI MOMEHT C MOJIHOH Harpyskoi
paboraroT: a) He MeHee 6 MOTOpOB; 0) X0Ts OBl 3 MOTOpA.

10. B 75% pacxon 3JEKTpPOSHEPTMH B TEYEHHWE OJHUX CYTOK HE
IIPEBBIIAET YCTAHOBIEHHOM HOpMBI. HaliTH BeposSTHOCTH TOro, 4TO B
O6mmkaiimme 6 CyTOK pacxoJ| 3JIEKTPO’HEPIMU HE IPEBBICUT HOPMBI: a) B
TEUYCHHE HE MeHee 4 CYTOK; 0) B TeueHHe He Oojee 2 CYyTOK.
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11. Cpennuii NpoOUEHT HapymeHUs padOThl KMHECKOIa TeJIeBH30pa B
Te4eHHe rapaHTuiHoro cpoka 10%. BeIYuciuTh BEpOsSTHOCTH TOTO, YTO U3
20 HabIrOJaeMBIX TEJIEBU30POB Oosiee 18 BbIIEpKAT rapaHTUHHBIN CPOK.

12. YcranoBineHo, uto 75% cakeHIeB NaHHOH KyJIbTYpBI IIPHKHBAIOTCS.
BBIYKMCANTE BEPOSITHOCTD TOTO, 4TO M3 48 BBHICA)KEHHBIX CAKEHIIEB IPHKH-
ByTcs 30.

13. Ha cxiag moctynmio 30 SMAUKOB CTEKIAHHBIX u3aenuil. 90% smukoB
MOCTYMAIOT C HePa3OUTHIMU M3enusiMU. OTIPEAEINTh BEPOSTHOCTH TOTO, UTO
Ha CKJIaJ OCTYNUT He Oosee 10 AIMKOB ¢ pa30UTHIMU M3ACIIHSIMH.

14. BeposiTHOCTh NMOPa)KEHUSI MUIICHNA CTPEIKOM IPU OIXHOM BBICTPENE
pasHa 0,8. Haiitu BepostHOCTB TOTO, 9TO TipH 100 BRICTpETaxX MUIIEHH OyACT
nopakeHa He MeHee 75 pas.

15.20% netaneii He mpoxoaat npoepky OTK. Haiitu BeposaTHoCTE TOTO,
yto cpenu 400 caydaiiHo 0TOOPaHHBIX JeTalell HeTPOBEPEHHBIMHU OKAXKETCS
70.

16. BeposITHOCTB ITPOMTH Yepe3 HEKOTOPBIN 3a00JI0YEHHBIN Y4acTOK, HE
IpoMouHB HorH, paBHa 0,6. KakoBa BepoSaTHOCTE TOTO, 4TO U3 220 yesloBex,
MIPOXOJMBIINX Yepe3 3a00I0UCHHBIN Y9acTOK, He MpomModaT Horu ot 120 1o
133 genmosek? ([Ipenmonaraercs, 9TO MPOXOXKUE HE HCHOIB3YIOT OIBIT IPYT
JApyra).

17. B OTK mocrynwna mapTus U3, Cpean KOTOPBIX CTaHIapTHEIC
cocraBAoT 90%. Haiitu BeposTHOCTH TOro, uto u3 100 mpoBepeHHBIX
U3JIEeTNI CTaHAAPTHBIX OKaKeTcs 84.

18. HaiiTi BEpOSTHOCTb TOTO, UTO MEpeKitoYeHne nepeaad Hactynur 80
pa3 Ha 300 — KMIOMETPOBOM Tpacce, eciM Ha KaxJIOM KHUJIOMETpe STOH
Tpacchl BEPOATHOCTD MEPEKITIOUEHNUS niepeaad pasHa 0,25.

19. BeposiTHOCTh BBIXOJIAa M3 CTPOS 3a HEKOTOPOE BPEMS OJHOTO
KoHzeHcaTopa paBHa 0,2. OnpenenuTs BEpOATHOCTh TOTO, UTO 32 HEKOTOPOe
BpeMs u3 100 koHaEHCAaTOPOB BBIMAYT U3 cTpost He MeHee 20.

20. Haiiti BeposiTHOCTH TOTO, uTO B maptuu u3 800 wm3menmit dmcio
M3JeNuil BBICIIEr0 copra 3aitodeHo Mmexay 600 u 700, ecnu usgenus
BBICIIIETO COPTa COCTaBISIIOT 62%.

21. Monera Obuta nonbpomena 40 pa3. HaiiTu BeposITHOCTH TOTO, YTO
rep0 BhIMAgaeT B 25 ciryyasx.

22. HaiiTi BEepoOsITHOCTH OJHOBpeMeHHoro octanoBa 30 mamuu u3 100
paboTaronux, €ciu BEPOSITHOCTh O€30CTAHOBOYHON PabOTHI sl KaKIOM
MamuHb! paBHa 0,8.

23. Tlpu wramnoBke kiemMMm 98% coOTBETCTBYIOT cranaapTy. Haiitu
BEPOATHOCTh TOro, 4ro B maptuu u3 200 KiIeMM HE COOTBETCTBYIOT
cragaapty ot 70 mo 80 kimemm.
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24. Mznenmus Beicmero coprta cocraBisitoT 50%. Haiitu BeposiTHOCTBH
Toro, uro u3 1000 uzpenuit 500 — BricIero copTa.

25. BexoxkecTb ceMstH JanHoro pacteHust 90%. Haiitu BeposTHocTh TOTO,
yto 13 900 BhICaKEHHBIX ceMsiH He 6osiee 100 He B30WYT.

26. Cpenu cemsiH nmenunps! 0,6% copHsikoB. KakoBa BEposSTHOCTB TOTO,
gTo TpH ciaydaiHoM otOope 1000 cemsH okaxercs He Oonee 6 ceMsH
COpHSIKOB?

27. B Tedenme roma rpaja MPUHOCHT 3HAYUTENBHBIN ymiepd MpuUMepHO
omHoMy xo03siicTBy W3 50. OmpenenuTs BEpOATHOCTH TOTO, 4ro M3 400
XO3SHCTB TocTpanaeT He Oomnee 6.

28. Ilpsamsimuna oberysxusaer 1000 BepereH. 0,4% cocraBmnseT 0OphIB
HUTYU Ha OJIHOM BEPETECHE B TEUEHUE OJHOM MUHYThbl. HaliTu BeposTHOCTH
TOTO, YTO B TEUCHUE OAHOI MUHYTHI OOpBIB HUTH OyIeT HE MEHee 4eM B 5
BepeTeHax.

29. 3aBoj otnpasui Ha 6a3y 5000 nodpokadecTBeHHBIX u3Aenuii. 0,02%
n3genuil moBpekaaercs B myTH. Haiitu BepoATHOCTH TOro, 4ro Ha 6azy
MOCTYIHT He 00JIee TPEeX HEroTHBIX M3/

30. BeposTHOCTH TIOTIafaHuA B IIETh MIPH Kak0oM BBICTpene paBHa 0,001.
Haiitu BeposTHOCTE TOTO, 9TO Tipu 5000 BEICTpENOB OymeT XoTs OBl IBa
TIOTIa/IaHKs B LIEJIb.

Momawinee 3a0anue Kk 3auamuro 5

1. IIpuHSB BEpOSTHOCTH POXKICHUS MAIbUMKA U IEBOYKH OJJMHAKOBBIMHU,
HANTH BEPOSATHOCTH TOTO, YTO CPEIH 7 HOBOPOXKICHHBIX OyaeT: a) He OoJjiee
4 neBouek; 6) XOTs ObI 2 JEBOYKH.

2. Jleranu BhICIIEr0o COpTa, HW3rOTOBJCHHBIE HAa JAaHHOM CTaHKe,
cocraBioT 40%. HailiTi BEpOsITHOCT TOTO, UTO Cpey HayAady B3SITHIX 26
JieTalieil OJIOBMHA OKaXKETCs BHICILIETO COpPTA.

3. U3BecTHO, YTO BBIMYCK CBEpJd MOBHIICHHOH XpymkocTH (Opak)
cocraBisier 2%. CBepna yknaapiBaioTcst B KopoOku mo 100 mryk. Yemy
paBHa BEpOSTHOCTh TOTO, YTO B KOPOOKE YHCIIO TOJHBIX CBEPJI OKAXKETCS HEe
MeHee 807

4. Ha xaxmyro ThICSYy CEMsSH HEKOTOPOH KyJbTypbl HNPUXOIHUTCS B
cpenHeM 8 ceMsiH copHsIKOB. KakoBa BEpOSITHOCTb TOTO, YTO CPEAN B3SITBIX
200 ceMsH OKa)KeTCsI HE MEHEE TPeX CEMSH COPHIKOB?

ausitue 6. Jluckpertas ciayyaiiHas BeJHYHHA,
€e CImoco0bl 32IaHUS M YHCJI0BbIEC XapAKTEePUCTHKH

OcHognble (hopmynsl u NOHAMUA, HEOOX00UMble NPU Peuienul 3a0ay
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Cyuaiinotl enuuunol HA3bl8Aemes GelUYUNA, KOMOPAsl 8 pe3yibmane
UCILIMAHUSL NPUHUMAEN MOTLKO 0OHO U3 603MOJICHbIX 3HAYEHULl, 3apaHee
Heuzgecmuoe u 3agucsujee om psod NPUYUH.

CiyuaiiHble BEJTMYMHBI OBIBAIOT OUCKPEMHbIMU U HENPEPLIGHLLMU.

Jucxkpemnoii cayuaiinoi seruuunou (J{CB) Ha3bIBaeTCs CllydaiiHast BEU-
YHHA, KOTOPas MOXET MPUHUMATh KOHEYHOE YUCIIO U30JUPOBAHHBIX JIPYT OT
JpyTa 3HAYCHMIA, T. €. €CJIM BO3MOXHBIC 3HAYCHHUS 3TOW BEIMUYUHBI MOXKHO
MIEPECUYUTATh.

JluckpeTHas citydaiiHasi BEIMYMHA XapaKTePU3yeTCs 3HAUYCHUSIMH, KOTO-
pbie OHA MOXET MPUHUMATh, U BEPOSITHOCTSIMH, C KOTOPHIMH 3TH 3HAYCHUS
npuHuMaroTcsi. COOTBETCTBHE MEXKIY BO3MOXHBIMU 3HAYEHHSMHU JTHCKPET-
HOW CIly4allHOH BEJMYMHBI U COOTBETCTBYIOIIUMH KM BEpPOSTHOCTAMH
HA3BIBACTCS 3AKOHOM PACNPedeieHusi OUCKPEMHOU CLYHATUHOU GeIUYUHbL.

Ecnu u3BeCTHBI BCE BO3MOKHBIC 3HAYCHHUS X, X,,...,X, CIydaiHOU

n

BEIUYMHBI X U BEPOSTHOCTH Py, P,,..., P, MHOSABICHUS 3TUX 3HAYCHUHU, TO

CUUTAIOT, 4TO 3aKkoH pacnpeaeneHus JJCB X uzBecTeH U OH MOXKET OBITH
3aIMcaH B BUE TaOJIHIIBI:

X Xy X, X X
PX=x)=p, | b | P D, b | 2P=1

3akoH pacnpenenenusa JICB mox- p
HO U300pa3uTh rpad)uvecku, eciu B
MIPSIMOYTOJIBHON CHCTEME KOOpIHMHAT
n300pasuth Touky (x1; P1), (x2; P2), ..., 2
(n; Pn)E COCAMHHUTH HMX OTPE3KAMH
npsiMbIX JuHuiA. [lonydeHunas ¢urypa p
Ha3bIBAETC MHOTOYTONILHUKOM pac- P21 | '
MpeaCICHHS. non " oo

IMpumep 9. B 3epHe, npeHa3HaueHHOM ISl OYUCTKH, conepxutcs 10 %
copusikoB. Hayran oroOpans! 4 3epHa. O603HaUNM CITy4aiHyI0 BeIHIHHY X
= {4uciO COpPHIKOB Cpeld 4YeThipex OTOOpaHHBIX}. IlOCTpoHTH 3aKOH
pacnpenenenus JICB X 1 MHOrOyroJpHUK paclpeieeHusl.

Pewenue. Tlo ycnosuto npumepa N=4, p=0,1, q=0,9 . Toraa:

P3
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p,=PR,0)=C;p’q* =0,6561 ; »
p, =P,() =C,p'q’ =0,2916; pexel
p, =PR,(9 =C;p’q” =0,0486;
p, =R =C;p'q" =0,0086;
P, =P(4)=C/p"q’ =0,0001.

3anuieM 3aKOH PaCHpENETICHHUS — 0,04861--------f---omeod

JICB X B BHzie TaOJHIBI U TIOCTPOUM 0005 1--

02916+

MHOTOYTOJIbHUK PacTpeeIcHuUs: 1 2 ! 4 x
X 0 1 2 3 4
pi 0,6561 0,2916 0,0486 0,0036 0,0001

JICB moxer ObITh 3a1aHa ee (yHKUHMEH pacnpeneneHus. PaccMorpum
coOBITHE, COCTOSIIEe B TOM, YTO CiydaifHas BelIMYHMHAa X TMpPUMET Kakoe-
HUOy/Ab 3Hau€HHE, MEHbIEe MPOU3BOJIBHOIO yHciaa X, T.e. X <x. OT0
COOBITHE UMEET ONPENEICHHYIO BEPOATHOCTD.
Dyuxyueii pacnpedenenus cayyauno eeaudunvl X nasvieaemcs QynKyus
F(X), svipasicarowas ona kaxcoo2o x 8epoOAMHOCHb MO20, YMO CAYHANHASA
senuuuna X npumem Kakoe-Huoyob 3HaueHue, MeHpuiee X.
Yepes dynkmio F(X) erko BeIpaxaroTcs CIeIyOLIHe BEPOITHOCTH:
P(X =2 x)=1-P(X <Xx);
P(x, <X <x,)=P(X <x,)-P(X <x)=F(x,)-F(x).
@OyHKIuMs pacnpeneneHus 00J1aaeT CBOHCTBAMH:
1. F(x)e[0;1];
2. Ecmm X, < X,, e X, X, € R, 0 F (%) < F(X,);
3. limF(X) = lim P(X <X) =0;
X—>—0 X—>—0

4. lIimFX)=limP(X <x)=1;
X—>o0 X—>+0

5. lim F(x)=F(x,).
X=X, -0

Hpumep 10. Axanusupyercs rpyIma u3 Aecatd KopoB. FI3BecTHO, YTO B
9TOH TPyMIIe €CTh YeTHIPe peKopACMeHkHU. M3 rpynmsl cirydaifHo oTOMparoT
IITh KOPOB. 3ammcaTh 3aKOH paclpeleNeHus CIydailHON BelIW4YMHBI X —
YHcIa PEKOPICMEHOK Cpelr OTOOpaHHBIX KOpoB. IlomydnTs ee QyHKIMIO
pacrpenernenust F(X) u mocTpouth ee. BBIUMCINTE BEPOSATHOCTH COOBITHSI,
YTO CpeAr OTOOpaHHBIX Oy/IeT He MeHee 3 PEeKOPACMEHOK.

Pemenue. Yucno pekopacMEHOK, MONABIINX B TPy 0TOOpa, MOXKET
o676 0, 1, 2, 3, 4. CocTaBUM 3aKOH pacIpee/iCHHs CITy4aifHON BeTHIUHBI X.
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HJ'IH 9TOT'0 KaXXJI0MY U3 €€ 3HAYCHUI IOCTABUM B COOTBETCTBUE BCPOATHOCTDH
UX TIIOABJICHUA. 3aMeTI/IM, 4TO pacCMaTpuBaACMBbIC COOBITHS rnonapHo

HCECOBMECTHBIC, IO3TOMY Halem BCPOATHOCTHU, PYKOBOACTBYACH KJac-
CHUYCCKHUM OIIPCACIICHUEM BEPOSITHOCTHU!

v _s.es 6100 1o v ety s - 10,
P(X_O)_CBICIO_ﬁ.ﬁ_E1 ( ) (4 6)' 10 42’
20 10
P(X =2)=(C{-C3):Ch =71 P(X=3)=(C}-C):Ch="_":
1
P(X =4)=(C*-C}):C =—.
(X=4=(C}* -C):Cl =

Hins popmupoBaHus GYHKIHH pACTIPEICICHUS CIyIaliHOW BEIIMIUHBI X

€€ 3aKO0H pacIpeieIeHus 1eJIecO00pa3HO TOMOIHUTH CTPOKON HAKOTIIEHHBIX
BEpPOSATHOCTEH:

X 0 1 2 3 4
1 10 o [ [ 1
P 42 42 42 42 42
1 11 31 41
p = = = —= 1
42 42 42 42

Torma ¢yHKIMs pacnpeeicHus ClIy4aiHOW BenuduHbl X OyIeT UMETh
BH/I;

0, ecntux<0;

i, ecmn 0 < X<1;
42

>

—1, ecmua 1 < X< 2;
F(x) = 42

2, ecmn 1< X< 3;
42

—1, ecmu 3 < X < 4;
42

1, ecou X>4.

ITocTponM QyHKIHIO pacnpeeeHUs CIyIaiHONH BETMYUHBI.
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BeposaTHOCTE TOTO, 4TO Ccpeau OTOOpaHHBIX OyAeT He MeHee Tpex

PEKOPACMEHOK, Hal1eM, BOCTIOJIb30BaBIINCH PAaBEHCTBOM
P(x1< X < X2) = F(x2) — F(x).

31 11
42 42

Haubonee BaXkHbIe CBOIICTBA AUCKPETHON CITydaifHOM BETMUMHBI OMUCHI-
BalOTCs ee XapakrtepuctukamMu. OJHON M3 TaKUX XapaKTEPHUCTHUK SBISIETCS
Mamemamuyeckoe oxcudanue CIrydaiHON BEITHIHHBI.

Ilycte u3Becten 3akoH pacnpenenenuss ACB X. Mamemamuyeckum
ooicudanuem ICB X Ha3pIBaeTCS CyMMa MPOU3BEACHUI KaXXIOTO 3HAYCHUS
9TOM BEIIMYUHBI HA COOTBETCTBYIOIYIO BEPOSTHOCTD:

Torma P(3 <X <) =F(w) - F(3)=1-

M (X) = XD, + X, Py +.ea kX, Py = D% D
i=1

MatemaTHuecKoe 0KUJaHNe CITyIaliHOM BETMUUHBI MPUOIMKEHHO PABHO
cpenHeMy apu(MeTHIecKkoMy Bcex ee 3HaueHHH. [[03ToMy B ITpakTHYECKHX
3aJa4ax 4acTo 3a MaTeMaTHYeCKOe OXHIaHUE IMPUHUMAIOT CpeJHee 3Haue-
HUE 3TOH Clly4ailHOM BETMYMHBI.

Mpumep 11. Crpenox BeiOuBaer 4, 8, 9 u 10 04UKOB C BEPOATHOCTIMHU
0,1; 0,45; 0,3 u 0,15. Haiftu maTemMaTuyeckoe OKUJaHUE YHCIA OUKOB MPHU
OJTHOM BBICTpETIE.

Pemenue. O603HAUNM Ciydaiinyo BenuuuHy X = {4HCIIO BBIOWTBIX
oukoB}. Torma M(X)=4-0,1+8-0,45+9-0,3+10-0,15=8,2. Takum

00pa3zoM, 0XKUAAEMOE CPEHEE 3HAUEHHE YNCIIa BEIOUTHIX OYKOB IIPU OJJHOM
BBICTpelie paBHO 8,2, a npu 10 BeIcTpenax — 82.
MarteMaTHueCcKO€e OXKHJJaHHE UMEET CIEAYIOIINE OCHOBHbIE CBOUCTBA:
1)M(C)=C;
2) M(C-X)=C-M(X);
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3) a<M(X)<b,rne a=min(x), b=max(x);
4) M(X+Y)=M(X)+M();
5 M(X-Y)=M(X)-M(Y), tme X u Y — He3aBUCHMBIC CITydaiHbIe

BEITUYHHEI.
Pasnocte X —M (X) HasbIBaeTCs OmKAOHEHUem CIydyallHON BETUYHUHBI

X OT ee MaTeMaTH4YEeCKOro OXKUAAHUA. DTa Pa3HOCTH SIBISETCS CIy4ailHON
BEIMUMHON W ee MaTeMaTHMYecKoe OXXUJaHWe paBHO HYJIO, T. €.
M (X =M (X)) =0.

Jns XxapakTepuCTUKH CIy4yailHOW BENIUYUHBI, KPOME MATeMaTHYECKOTO
OKHTaHUS, UCTIONB3YETCS M AUCIEPCHUs, KOTOpas JacT BO3ZMOXKHOCTB OIIe-
HUTH paccesHue (pa3dpoc) 3HaUCHUA CITy9aifHON BEIMIMHBI OKOJIO €€ MaTe-
MaTHYECKOTO OXKUAaHUA. [Ipu cpaBHEHHH ABYX OJHOPOIHBIX CIYYalHBIX
BEJIMYHMH C paBHBIMH MaTEMATHICCKUMH OXHUIAHUSAMH «JTyUIICi» CIUTACTCI
Ta BeJMYMHA, KOTOPasi IMEET MEHBIITHI pa3dpoc, T. €. MCHBIIYIO TUCTICPCHIO.

Jlucnepcueii cny4aiiHON BenWYMHBI X HA3bIBAETCS MaTeMaTH4eCKOe
OXKHMJIJaHUE KBaJlpaTa OTKJIOHEHHWs CIy4YyallHOW BENWYHHBI OT ee MaTema-

THaeckoro oxugaausa: D(X) =M ((X -M (X))Z).

B mpakTHyeckux 3amayax ISl BBIMUCICHHUS IHCIICPCHU HCIOJB3YIOT
paBHOCHIBHYIO hopmyiny D(X)=M (Xz)—(M (X))?.

Jlucriepcusi IMeeT ClieyIOIe OCHOBHBIC CBOMCTBA!

1) D(C)=0;

2) D(C-X)=C?-D(X);

3) D(XtY)=D(X)xD(Y), rme X u Y — He3aBUCHMbIE CITyJYaiiHbIe
BEJINYMHBI.

Jucniepcusi xapakTepuzyeT pa30opoc ciydailHOW BEMYMHBI OKOJIO ee
MaTEeMaTHYeCKOro OXKHMJAHUS W, KaK BUIHO M3 (OPMYJbI, M3MEpSeTcs B
KBaJIpaTHBIX EIUHMIAX 110 CPAaBHEHHIO C €AMHHIAMH CaMOW CIy4aiHoil

BCJIMYMHEI. HOBTOMy JJIA CcorjiaCoBaHus C€AWHHUL HU3MCEPCHUSL pa36poca
cnyqai/'moﬁ BCJIMYUHBI C CIMHUIAMU U3MEPCHUSA CcaMoOii BeIMUMHBI BBOJUTCA

cpednee keadpamuueckoe omxaonenue o(X) = JD(X) .

Mpumep 12. Haiitn aucrnepcuio U cpeiHee KBaIpaTHYECKOE OTKIIO-
nenne JICB X, 3aganHON 3aKOHOM pacipeeIeHus:

X =5 2 3 4
Pi 0,4 0,3 0,1 0,2

Pemenue. Jucnepcus JJCB X Beruncisercs no gpopmyie
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D(X) =M (X?)=(M(X))’.
Haiinem MaTemaTHueckoe OXMIAHUE IOAHHOM CIy4yalHOW BEJIMYUHBI:
M(X)=-5-0,4+2-0,3+3-0,1+4-0,2=-0,3.
3anumnieM 3aKOH paclpeaeeHus I CIy4alHON BETMIUHbl X 2.

X? 25 4 9 16
pi 04 0,3 0,1 0,2

Torma M(X?)=25.0,4+4-0,3+9-0,1+16-0,2=15,3,
D(X) =15,3—(-0,3)* =15,21, o(X)=4/15,21~3,9.

3adanusa K ayoumopuomy 3auamuio 6

1. B 3epHe, npenHazHaueHHOM Uil 4yuCTKH, 10 % coprsikoB. Haynauy
otobpans! 5 3epeH. HammcaTs 3akoH pacnpenenenust CB X — uncna copHsIkoB
cpenu 5 otobpanHbIX. CocTaBuTh QYHKIHIO pactipenenenus F(X), mocTpouts
ee rpaduk. Haittu M(X), D(X) u o( X).

2. B nenexnotit morepee Ha 100 OMIIETOB pas3bIrphIBACTCS OMH BHIUTPHIII
B 20p., aBa Bourpeima mno 10p. u 10 Bemrpsimei no 1p. CocraButh 3aKOH
pacupenenenusi CB X—B03MOXKHOro BhIMIpHINIa Ha 0nuH Ouiaetr. COCTaBUTh
byukuro pactnpenenenus F(X), moctpouts ee rpaduk. Haiitu M(X), D(X) u
o( X).

3. MMaprtus u3 8 uznenuii conepxut 5 ctangapTHeIX. Haynauy otbupator
4 m3genusi. CoctaBuTh 3aKoH pacnpenenenus CB X — yucna cTaHmapTHBIX
usgenauid cpeau otobpanHHbx. CocTaBuTh (GYHKIMIO pacnpeneneHus F(X),
noctpouts ee rpaduk. Haiita M(X), D(X) u o( X).

4. baHK BBIJAET 5 KpenuToB. BeposATHOCTh HEBO3BpaTa KpeauTa paBHA
0,2 nnst kaxporo u3 3aeMuvkoB. CocTaBUTh 3akoH pacnpenenenus CB X —
KOJIMYEeCTBA 3aCMIIWKOB, HE BEPHYBIIMX KpPEAWT IO OKOHYAHUHM CPOKa.
CocraButh QyHKIMIO pacnpeaenenus F(X), nocrpours ee rpaduk. Haiitu
M(X), D(X) u o( X).

5 IlpounsBoaurcs 4 HE3aBUCUMBIX HMCHBITaHHS, B KaXJIOM M3 KOTOPBIX
BEPOSITHOCTh TOsiBNIeHUs1 coObiTHs A paBHa 0,6. CocTaBuTh 3aKOH
pacupenenenus CB X — gucna mosiBieHuil coObiTHs A B yKa3aHHBIX
ucnbiTaHusaX. CoctaBuTh (QyHKLUIO pacmpenencHus F(X) u moctpouTs ee
rpaduk. Haittu M(X), D(X) u o( X).

6. Ha myTtH nBrokeHunst aBToMOOMIIS 4eThIpe cBeTodopa. Kax et u3 Hux
¢ BepositHOocThiO 0,5 700 paspemaer, auOO 3ampemaeT aBTOMAIIUHE
nanpHelee asumxkenne. CoctaBuTh 3akoH pacmpenenenus CB X — uucma
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cBeTO(OPOB, MPOHICHHBIX ABTOMAIIHHO# 6e3 ocTaHOBKH. COCTaBUThH (DYHK-
o pacnpeaeneHus F(X), noctpouts ee rpaduk. Haiitu M(X), D(X) u o( X).

7. [IBe urpanbHbie KOCTH OJJHOBPEMEHHO OpocaroT nBa pasa. Hamucats
3aKkoH pacnpeaenennst CB X — urcna BeinaeHH HEYETHOTO YKCIIa OYKOB Ha
JIBYX HWrpanbHbix KocTsix. CocraButh ¢GyHKUMIO pacnpenencHus F(X),
noctpouTth ee rpaduk. Haiita M(X), D(X) u o( X).

8. B maptuu u3 10 neraneii umeercst 7 crangapTHeIX. Haynauy otoOpansl
Tpu petand. CocTaBuTh 3aKoH pacnpenenenus CB X — gucna cranaapTHBIX
neranedl cpean otobpanusix. CocraButh (QyHKIMIO pactpenencuus F(X),
moctpouth ee Tpaduk. Haiit M(X), D(X) u o( X).

9. B mapTuu M3 LIECTH JeTalleld mMeeTcs YeThpe CTaHnapTHEIX. Haynauy
otoOpanbl Tpu nerand. CoctaBuTh 3akoH pacmpexnenenuss CB X — uucina
CTaHOApPTHBIX JeTajell cpeau oToOpaHHBIX. COCTAaBUTH (DYHKLHUIO pacipe-
nenenus F(X), nocrpouts ee rpaduk. Haiitu M(X), D(X) u o( X).

10. B maptum peraneit 10% HecranmapTtHeix. Haymady oToOpansl
4 neranmu. Hamucats 3akoH pacnpenenenns CB X — yuciia HecTaHIapTHBIX
JeTajeil cpeu yeThipeXx 0ToOpaHHbIX. CocTaBUTh (PYHKIHIO PACIPEACICHUSL
F(x), moctpouTts ee rpaduk. Haiitu M(X), D(X) u o( X).

Jomawmnee 3ad0anue K 3anamuio 6

BeposaTHOCTH cjauu TaHHOTO SK3aMeHa JUTA KaXI0To U3 ISITH CTYACHTOB
paBHa 0,9. Hamucath 3axkoH pacmpenenenus CB X — ducna CTyAeHTOB,
cnaBmux 9k3amed. CoctaBuTh QyHKIMIO pacpenencuus F(X), mocTpouts ee
rpacduk. Haittu M(X), D(X) u o( X).
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MMPUJIOXEHWA
IIpunoxenuel

X

l [

3nauenus GyHkuun @(x) =

e 2
x/ZTt
X 0 1 2 3 4 5 6

0,0 | 0,3989 | 3989 | 3989 | 3988 | 3986 | 3984 | 3982 | 3980 | 3977 | 3973

0,1 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918

0,2 3910 | 3902 | 3894 | 3885 | 3876 | 3867 | 3857 | 3847 | 3836 | 3825

0,3 3814 | 3802 | 3790 | 3778 | 3765 | 3752 | 3739 | 3726 | 3712 | 3697

04 3683 | 3668 | 3653 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538

05 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 | 3372 | 3352

0,6 3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144

0,7 3123 | 3101 | 3079 | 3056 | 3034 | 3011 | 2989 | 2966 | 2943 | 2920

08 2897 | 2874 | 2850 | 2827 | 2903 | 2780 | 2756 | 2732 | 2709 | 2685

0,9 2661 | 2637 | 2613 | 2589 | 2565 | 2541 | 2526 | 2492 | 2468 | 2444

1,0 | 0,2420 | 2396 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203

11 2179 | 2155 | 2131 | 2107 | 2083 | 2059 | 2036 | 2012 | 1989 | 1965

1,2 1942 | 1919 | 1985 | 1872 | 1849 | 1826 | 1804 | 1781 | 1758 | 1736

13 1714 | 1691 | 1669 | 1647 | 1626 | 1604 | 1582 | 1561 | 1539 | 1518

14 1497 | 1476 | 1456 | 1435 | 1415 | 1394 | 1374 | 1354 | 1334 | 1315

15 1295 | 1276 | 1257 | 1238 | 1219 | 1200 | 1182 | 1163 | 1145 | 1127

1,6 1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 1006 | 0989 | 0973 | 0957

1,7 0940 | 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | 0804

18 0790 | 0775 | 0761 | 0748 | 0734 | 0721 | 0707 | 0694 | 0681 | 0669

19 0656 | 0644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551

2,0 | 0,0540 | 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449

2,1 0440 | 0431 | 0422 | 0413 | 0404 | 0396 | 0387 | 0379 | 0371 | 0363

2,2 0355 | 0347 | 0339 | 0332 | 0325 | 0317 | 0310 | 0303 | 0297 | 0290

2,3 0283 | 0277 | 0270 | 0264 | 0258 | 0252 | 0246 | 0241 | 0235 | 0229

24 0224 | 0219 | 0213 | 0208 | 0203 | 0198 | 0194 | 0189 | 0184 | 0180

25 0175 | 0171 | 0167 | 0163 | 0158 | 0154 | 0151 | 0147 | 0143 | 0139

2,6 0136 | 0132 | 0129 | 0126 | 0122 | 0119 | 0116 | 0112 | 0110 | 0107

2,7 0104 | 0101 | 0099 | 0096 | 0093 | 0091 | 0088 | 0086 | 0084 | 0081

2,8 0079 | 0077 | 0075 | 0073 | 0071 | 0069 | 0067 | 0065 | 0063 | 0061

29 0060 | 0058 | 0056 | 0055 | 0053 | 0051 | 0050 | 0048 | 0047 | 0046

3,0 | 0,0044 | 0043 | 0042 | 0040 | 0039 | 0038 | 0037 | 0036 | 0035 | 0034

31 0033 | 0032 | 0031 | 0030 | 0029 | 0028 | 0027 | 0026 | 0025 | 0025

3,2 0024 | 0023 | 0022 | 0022 | 0021 | 0020 | 0020 | 0019 | 0018 | 0018

33 0017 | 0017 | 0016 | 0016 | 0015 | 0015 | 0014 | 0014 | 0013 | 0013

34 0012 | 0012 | 0012 | 0011 | 0011 | 0010 | 0010 | 0010 | 0009 | 0009

35 0009 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007 | 0007 | 0006

3,6 0006 | 0006 | 0006 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0004

3,7 0004 | 0004 | 0004 | 0004 | 0004 | 0004 | 0003 | 0003 | 0003 | 0003

3.8 0003 | 0003 | 0003 | 0003 | 0003 | 0002 | 0002 | 0002 | 0002 | 0002

3.9 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0001 | 0001
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IIpunoxenue?

2
X —
3navenust pynkuun O(x) = Je 2dt
TOo
X D(x) X D(x) X D(x) X D(x)

0,00 0,0000 0,39 0,1517 0,78 0,2823 1,17 0,3790

0,01 0,0040 0,40 0,1554 0,79 0,2852 1,18 0,3810

0,02 0,0080 041 0,1591 0,80 0,2881 1,19 0,3830

0,03 0,0120 0,42 0,1628 0,81 0,2910 1,20 0,3849

0,04 0,0160 0,43 0,1664 0,82 0,2939 121 0,3869

0,05 0,0199 0,44 0,1700 0,83 0,2967 1,22 0,3883

0,06 0,0239 0,45 0,1736 0,84 0,2995 1,23 0,3907

0,07 0,0279 0,46 0,1772 0,85 0,3023 1,24 0,3925

0,08 0,0319 0,47 0,1808 0,86 0,3051 1,25 0,3944

0,09 0,0359 0,48 0,1884 0,87 0,3078 1,26 0,3962

0,10 0,0398 0,49 0,1879 0,88 0,3106 1,27 0,3980

0,11 0,0438 0,50 0,1915 0,89 0,3133 1,28 0,3839

0,12 0,0478 0,51 0,1950 0,90 0,3159 1,29 0,4015

0,13 0,0517 0,52 0,1985 091 0,3186 1,30 0,4032

0,14 0,0557 0,53 0,2019 0,92 0,3212 131 0,4049

0,15 0,0596 0,54 0,2954 0,93 0,3238 1,32 0,4066

0,16 0,0636 0,55 0,2088 0,94 0,3264 1,33 0,4082

0,17 0,0675 0,56 0,2123 0,95 0,3289 1,34 0,4099

0,18 0,0714 0,57 0,2157 0,96 0,3315 1,35 0,4115

0,19 0,0753 0,58 0,2190 0,97 0,3340 1,36 0,4131

0,20 0,0793 0,59 0,2224 0,98 0,3365 1,37 0,4147

0,21 0,0832 0,60 0,2257 0,99 0,3389 1,38 0,4162

0,22 0,0871 0,61 0,2291 1,00 0,3413 1,39 04177

0,23 0,0910 0,62 0,2324 1,01 0,3438 1,40 0,4192

0,24 0,0948 0,63 0,2357 1,02 0,3461 141 0,4207

0,25 0,0987 0,64 0,2389 1,03 0,3485 1,42 0,4222

0,26 0,1026 0,65 0,2422 1,04 0,3508 1,43 0,4236

0,27 0,1064 0,66 0,2454 1,05 0,3531 1,44 0,4251

0,28 0,1103 0,67 0,2486 1,06 0,3554 1,45 0,4265

0,29 0,1141 0,68 0,2517 1,07 0,3577 1,46 0,4279

0,30 0,1179 0,69 0,2549 1,08 0,3599 1,47 0,4292

0,31 0,1217 0,70 0,2580 1,09 0,3621 1,48 0,4306

0,32 0,1255 0,71 0,2611 1,10 0,3643 1,49 0,4313

0,33 0,1293 0,72 0,2642 111 0,3665 1,50 0,4332

0,34 0,1331 0,73 0,2673 1,12 0,3686 1,51 0,4335

0,35 0,1368 0,74 0,2703 1,13 0,3708 1,52 0,4357

0,36 0,1406 0,75 0,2734 1,14 0,3729 1,53 0,4370

0,37 0,1443 0,76 0,2764 1,15 0,3749 1,54 0,4382

0,38 0,1480 0,77 0,2794 1,16 0,3770 1,55 0,4394
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IIpogonxeHnue npui 2

X D(x) X D(x) X D(x) X D(x)

1,56 0,4406 1,82 0,4656 2,16 0,4846 2,68 0,4963

1,57 0,4418 1,83 0,4664 2,18 0,4854 2,70 0,4965

1,58 0,4429 1,84 0,4671 2,20 0,4861 2,72 0,4967

1,59 0,4441 1,85 0,4678 2,22 0,4868 2,74 0,4969

1,60 0,4452 1,86 0,4686 2,24 0,4875 2,76 0,4971

1,61 0,4463 1,87 0,4693 2,26 0,4881 2,78 0,4973

1,62 0,4474 1,88 0,4699 2,28 0,4887 2,80 0,4974

1,63 0,4484 1,89 0,4706 2,30 0,4893 2,82 0,4976

1,64 0,4495 1,90 04713 2,32 0,4898 2,84 0,4977

1,65 0,4505 191 0,4719 2,34 0,4904 2,86 0,4979

1,66 0,4515 1,92 0,4726 2,36 0,4909 2,88 0,4980

1,67 0,4525 1,93 0,4732 2,38 0,4913 2,90 0,4981

1,68 0,4535 1,94 0,4738 2,40 0,4918 2,92 0,4982

1,69 0,4545 1,95 0,4744 2,42 0,4922 2,94 0,4984

1,70 0,4554 1,96 0,4750 2,44 0,4927 2,96 0,4985

1,71 0,4564 1,97 0,4756 2,46 0,4931 2,98 0,4986

1,72 0,4573 1,98 0,4761 2,48 0,4934 3,00 0,49865

1,73 0,4582 1,99 0,4767 2,50 0,4938 3,20 0,49931

1,74 0,4591 2,00 04772 2,52 0,4941 3,40 0,49966

1,75 0,4599 2,02 0,4783 2,54 0,4945 3,60 | 0,499841

1,76 0,4608 2,04 0,4793 2,56 0,4948 3,80 | 0,499928

1,77 0,4616 2,06 0,4803 2,58 0,4951 4,00 | 0,499968

1,78 0,4625 2,08 0,4812 2,60 0,4953 4,50 | 0,499997

1,79 0,4633 2,10 0,4821 2,62 0,4956 5,00 | 0,499999

1,80 0,4641 2,12 0,4830 2,64 0,4959

181 0,4649 2,14 0,4838 2,66 0,4961

HMpunoxenune3

3HavyeHUs! PyHKIMHU %e‘k

K A

0,1 0,2 0,3 04 0,5 0,6
1 2 3 4 5 6 7
0 0,9048 0,8187 0,7408 0,6703 0,6065 0,5488
1 0,0905 0,1638 0,2222 0,2681 0,3033 0,3293
2 0,0045 0,0164 0,0333 0,0536 0,0758 0,0988
3 0,0002 0,0011 0,0033 0,0072 0,0126 0,0198
4 0,0001 0,0002 0,0007 0,0016 0,0030
5 0,0001 0,0002 0,0004
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IIpongonxeHnue npui3

k 0,7 0,8 0,9 1,0 2,0 3,0
1 8 9 10 11 12 13
0 0,4966 0,4493 0,4066 0,3679 0,1353 0,0498
1 0,3476 0,3595 0,3659 0,3679 0,2707 0,1494
2 0,1217 0,1438 0,1647 0,1839 0,2707 0,2240
3 0,0284 0,0383 0,0494 0,0613 0,1804 0,2240
4 0,0050 0,0077 0,0111 0,0153 0,0902 0,1680
5 0,0007 0,0012 0,0020 0,0031 0,0361 0,10008
6 0,0001 0,0002 0,0003 0,0005 0,0120 0,0504
7 0,0001 0,0034 0,0216
8 0,0009 0,0081
9 0,0002 0,0027
10 0,0008
11 0,0002
12 0,0001
OKoOHYaHHEe ONPHUIL
k
4,0 5,0 6,0 7,0 8,0 9,0
1 14 15 16 17 18 19
0 0,0183 0,0067 0,0025 0,0009 0,0003 0,0001
1 0,0733 0,0337 0,0149 0,0064 0,0027 0,0011
2 0,1465 0,0842 0,0446 0,0223 0,0107 0,0050
3 0,1954 0,1404 0,0892 0,0521 0,0286 0,0150
4 0,1954 0,1755 0,1339 0,0912 0,0572 0,0337
5 0,1563 0,1755 0,1606 0,1277 0,0916 0,0607
6 0,1042 0,1462 0,1606 0,1490 0,1221 0,0911
7 0,0595 0,1044 0,1377 0,1490 0,1396 0,1171
8 0,0298 0,0653 0,1033 0,1304 0,1396 0,1318
9 0,0132 0,0363 0,0688 0,1014 0,1241 0,1318
10 0,0053 0,0181 0,0413 0,0710 0,0993 0,1186
11 0,0019 0,0082 0,0225 0,0452 0,0722 0,0970
12 0,0006 0,0034 0,0113 0,0264 0,0481 0,0728
13 0,0002 0,0013 0,0052 0,0142 0,0296 0,0504
14 0,0001 0,0005 0,0022 0,0071 0,0169 0,0324
15 0,0002 0,0009 0,0033 0,0090 0,0194
16 0,0001 0,0003 0,0015 0,0045 0,0109
17 0,0001 0,0006 0,0021 0,0058
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