Группа 2ИСиП-23
Дисциплина: Математика
Дата: 25.03.24

Тема: Совместные и несовместные события. Теоремы о вероятности суммы событий
Тип занятия: Лекционное занятие 
Основная л
4итература: 
1. [bookmark: _GoBack]Параграф 65-70 страницы 336-359 Учебник «Алгебра и начала математического анализа», под редакцией Ш.А. Алимов, Москва, «Просвещение», 2016 г, 10-11 класс 
(Литература находится внизу на странице дистанционного обучения в скачанных учебниках или источниках) 
2. Составить краткий конспект лекции, законспектировать решенные примеры. 
(Лекционное занятие прилагается).
Основные вопросы:
1. Определение события
2. Случайные события, вероятность события. 
3. Классическое определение вероятности
4. Теоремы сложения вероятностей
5. Теоремы умножения вероятностей
6. Формула полной вероятности
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BEPOATHOCTBIO COOBITHA A TpH ycyoBum B u oboanauaeTcsa depes
Py(A) unu P(A/B)*. Ecnu A u B — HezaBUCHMBIE COBBITUA, TO

P(B) — P(B/A) = P(B/A). (16.17)

CobrsiTus A, B, C, ... Ha3bIBAIOTCH HE3A6UCUMBLMU 6 COBOKYNHOC-
mu, ecJii BePOATHOCTH KAaXKJOro U3 HUX HE MeHseTCcs B CBA3H C Ha-
CTYILJIEHUEM HMJIM HEeHACTYIJIEHUEeM APYTrUX COOLITHI 110 OTHAEJIBHOCTH
HJIH B JI1000i1 X KOMOMHAIINH.

¢ NPUMEP1
B smuke B cayuaifHOM nopsigke pasiokens! 20 xetaseil, npuyeM
OATH M3 HUX cTaHAapTHeIe. Paboumii 6eper Haynauy TpH AeTasH.
HaiiTi BepOoATHOCTH TOrO, YTO IO KpaifHeil Mepe ofHa U3 B3ATHIX
JeTajieil OKa)keTcs cTaHAapTHOI (cobbiTHe A).

PEWEHMUE. I CNOCOB. OueBuaHO, YTO MO Kpaiine#l Mepe oAHAa U3 B3ATBIX
JeTajieil OKasKeTCcA CTAaHAapTHOM, ecnau mpousoiizeTr npoboe M3 Tpex
HECOBMECTHBIX COOBITHIi: B — oxHa peTtanp cTaHIapTHasA, ABe He-
cragapTHblie; C — ABe AeTayiy CTaBLapTHBIE, OJHAa HeCTaHAapTHAadA U
D — Tpu nerasy cTaHAApPTHBIE.

Takum ob6pasom, coObiTEe A MOXKHO HPEACTABHUTHL B BUAE CYMMBI
3THX TpeX cobuiTHii: A = B + C + D. Ilo TeopeMe CNOXKEeHUS HMeeM
P(A) = P(B) + P(C) + P(D). HaxonuM BepPOATHOCTH KaXKAOIO U3 3TUX
cobwITHi (CM. 3amauy 4, n. 1):

P(A) = C3-C{; 5 15-14 1-2-3 35
C3 1 1-2 20-19-18 76’
$°Cls _5-4 15 1-2-3 5
= 3 15 = ¢ — . = — *
PO = c3, 1-2 1 20-19-18 38’
€} 5-4.-3  1-2-3 1
PD)=Fs =1-2-3°30-19-18 114"
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Cn0XUB HallfeHHbIE BeJIMUNHEL, TOJYIUM

8 5 , 1 _ 187 _
P(A)=7%g * 35 + 114 — 228 ~ 0-601.
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¢ [PUMEP2
HaliTu BepOoATHOCTH TOrO, UTO HAYAAYY B3ATOE ABY3HAUHOE YUCJIO
OKaKeTcs KpaTHeIM nutc 3, nuto 5, 1ubc TOMy U APYroMy OLHO-
BPEMEHHO.

PEWEHHUE. IIycTb A — CcOOBITHE, COCTOALIIEE B TOM, YTO HAYA&YY B3ATOE
Y¥ICJIO KpaTHO 3, a B — B8 ToM, 4TC 0HO kpaTHO 5. Haiinem P(4 + B).
Tak kak A 1 B — COBMECTHBIE COOBITHA, TO BOCHOJIbL3yeMCcA GHopMy-
Joiz (16.14):

P(A + B) =P(A) + P(B)— P(AB).

Bcero nmeerca 90 aBysHauHbIX ymcen: 10, 11,..., 98, 99. Uz vnx
30 aBnATCcA kpaTHBIMU 3 (6J1aTONPUATCTBYIOT HACTYIJIEHUIO COOBI-
Tua A); 18 kpaTHbiMH 5 (6/1arONPUATCTBYIOT HACTYIJIEHHIO COOBITHS
B) 1 6 — KpaTHBIMH OZHOBpeMeHHO 3 ¥ 5 (6IaronpusiTCTBYHT
HacTynjeHuio cobuitua AB). Takum obpazom, P(A) = 30/90 = 1/3,
P(B)=18/90=1/5, P(AB)=6/9C = 1/15, 1. e. P(A + B)=1/3 +
+1/5-1/15=7/15=0,467.

3. Teopemb! yMHOXeHus BepostHocTer. IlpuresneM ux Taxke Oes roxaza-
TeJLCTB.

@ TEOPEMA YMHOXEHWA BEPOATHOCTEA HE3ABUCUMbIX COBbITUIA
BepoaTHOCTE COBMECTHOTO ITOABJEHUSA (MNM IIPON3BENEHHUA) ABYX
HE3aBUCHUMBIX COOBITHII paBHa& NMPOK3BEAEHKIO BEPOATHOCTEHM 3THX
coObITHA

P(AB) = P(A)- P(B). {(16.18)

BepoAaTHOCTE INMOABJIEHUA HECKOJBKUX COOBITHIY, HE3aBUCHUMBIX B
COBOKYITHOCTH, BLIYMCJIAETCS 11O GOpMyJie

P(AA, .. A)=P(A,)-P(A)-...-P(A). (16.19)

B TEOPEMA YMHOXEHWA BEPOATHOCTE# 3ABUCUMbIX COBbITUI
BepoATHOCTH COBMECTHOrO TIOABJEHNS (WY IIPOM3BENEHMA) ABYX
3aBHCHUMBbIX COOBITHII paBHA TPCK3BENEeHNIO OLHOrO U3 HMUX Ha yC-
JIOBHYIO BEPOATHOCTh BTOPOr'C IPH YCIOEHH II€PBOrC:

P(AB) = P(A)- P(B/A) = P(B)- P(A/B). (16.20)




image9.png
¢ NPUMEP1
B onHoit ypHe HaxonsiTcs: 4 OenbIx 11 8 YEPHBIX IIAROR, B APYTOi —
3 Genbix 7z 9 uweprnix. Viz RaKAoH YDESI BRAYAA 10 Wepy. HadTr
BEPOATHOCTH TOTO, UTO 008 IApa OX&KYTCHA GeNbIMU,

PEGIEHUE. IlycTs A — smoABNIEeHUe GEnoro Iiapa Us epBOX YPHEL, a B —
nosiBjeHue GeJyioro riapa K3 BTOPOit ypdabl. OUEeBHIHO, UTO COORITHS
A u B nesasucumsl. Hafinem P(A)=4/12=1/3, P(B)=3/12=1/4.
ITo opmyne (16.20) nonyuwuym P{AB) = P(A)-P(B) = (1/3)-(1/4) =
=1/12 = 0,083.
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4. opmMyna nonuoi sepoaTHocTu. Popmyna baneca”. Ilycte cobriTus (TH-
noressl) B, B,, ..., B, 06pasyIoT NOJHYIO rpynny coOLITHII U IPU Ha-
CTYILIEHUU KaXXAOT0 U3 HUX, Hanpumep B,;, coObITHE A MOXeT HaCTy-
IIUTL C HEKOTOPOit yciIoBHONH BeposaTHOCTEIO P(A/B,). Torna BeposT-

HOCTHb HACTYIJIEHHWA COOBITUA A paBHa CyMMe LpPOV3BeNeHHIi
BEPOSATHOCTEM KaKAOI M3 'MIIOTE3 HA COOTBETCTBYIOUIYIO YCJIOBHYIO
BEPOATHOCTH COOBITUA A:

P(A)=P(B,) - P(A/B,)+ P(B,) - P(A/By)+ ... +
+ P(B,) - P(A/B)). (16.21)
3nmece P(B,) + P(B,) + ... + P(B,) = 1. ®opmyxna (16.21) saseiBaeTcsa
GoOpMYNOL NOAHOL 8ePOAMHOCTNU.
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ITycTe cobbITe A MOXXeT HACTYOHUTE JIMIIE IIPH YCIOBHH HOSIBJIE-
HUS ONHOrO U3 HECOBMECTHBIX COOBITH (rumotes) B,, B,, ..., B, , Ko-
TOophle OOpPAa3yIOT HMOJHYIO rpynmy cobbiThuii. Ecnu cobniTiie A yiKe
IIPOM3OIIJIO, TO BEPOATHOCTH THUIIOTE3 MOTYT OBIThH IMEePEOIeHEHBI O
dopMyJie BEpPOATHOCTH T'UIIOTES
P(B;) - P(A/B;)

P(A) ’

P(B;/A) = (16.22)

KOTOpas HOCHT TaKKe HasBaHue ¢popmysl Baiteca. 3xecy P(B,/A} —

BEPOATHOCTH Ramnoffx HN3 HUIIOTEe3 MNOCJIE MICOBITAHUSA, B PDE3IYIELRTHETE
KOTOpOro HacTynuiao cobritue A; P(A/B,) — yCHOBE2A BEDOHTECOLTE

coOnITHA A mociye HacTynieHus cobuitus B, a P(A) HAXOOKWTCA IIC
dopmyne monHO# BeposiTRocTH (16.21).

¢ NPUMEP1
Ha ckJyajk moCcTyOoMiIu AeTalu ¢ TpeX cTaHuKoB. Ha nepBoM cTaHKE
usroroBaeHo 40% neraseil oT uxX o6IMEro KOJIUYECTBA, HA BTOPOM —
35% wu Ha TpeTheM 25% , IpuYeM Ha IIePBOM cTaHKe €Cbljo M3ro-
ToBneHo 90% peTasneii nepBoro copra, Ha BTopoM — 80% mu Ha
TpeTbeM — 70% . KakoBa BEPOSATHOCTH TOrO, UTO B3SATAA HAYIaN
JleTajb OKa>XeTCHA mepBoro copra?

PEWEHUE. BBenem cnenyromue o6o3nadyenus: B, — AeTarb U3rOTOBJIE-
Ha Ha IepBOM cTaHKe, B, — Ha BTOpOM cTaHKe 1 B; — Ha TPeTheM CTaH-
Ke; coObiTue A — zeTasb OKasajiach epBoro copra. I3 ycinosusa cie-
myer, uro P(B,) = 0,4, P(B,) = 0,85, P(B,;) = 0,25, P(4/B,) = 0,9,
P(A/B,)=0,8 u P(A/B;) = 0,7 CnegoBaTenbHO,

P(A)=P(B,)-P(A/B,) + P(B,)-P(A/B,) + P(B,)- F(A/By) =
=0,4-0,9 +0,35-0,8 +0,25-0,7=0,815.

¢ [PUMEP2
B nepeoM simtuke nMeroTca 8 Genblx u 6 YepHEBIX IIIAPOB, & BO BTO-
pom — 10 Genwix u 4 yepHBIX. Hayraja BeIOupaioT AIHUK U OIap.
H3BecTHO, UTO BHIHYTHIA Oiap — 4YepHuIM. HaliTu BeposITHCOCTS TO-
ro, 4TO OLLI BHIOPAH NEePBBIY ALMK.

PELWIEHUE. Beenem obosHauerusi: B, — 6nLi1 BLIOpaH nepBuIil AmMUK; B, —

OBLI BHIOpaH BTOPOM AIMK; A — OpU OPOBENECHUU ABYX IIOCIAELOBATE -
HBEIX UCHBITAHUM BHIOOpa AIHKAa U BEIGOpa Hmiapa OBl BBIHYT YepHBIH
map. Torna P(B,) = 1/2, P(B,) = 1/2. BepoATHOCTb USBJIEYEHUA UEPHO-
ro mapa mocJie Toro, Kaxk BeliOpaH NepBuli AIMK, cocTasiaser P(A/B,) =
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=6/14 = 3/7. BepOATHOCTH U3BJICYEHUSA YEPHOT'O Iiapa HOCJHe TOro, KakK
BBIOpaH BTOPO# AINMK, pasHa P(A/B,)=4/14=2/7.

ITo opmysre HONTHOH BEPOATHOCTH HAXOAUM BEPOATHOCTH TOro,
YTO BBIHYTHIM AP OKA3AJICA YEPHBIM:

P(A)=P(B,)-P(A/B,) + P(By)-P(A/B,) =
=(1/2)-(3/7) +(1/2)-(2/7) = 5/14.

HckoMasi BEpOATHOCTE TOTO, UTO YEPHEII Hiap ObLI BEIHYT U3 IIep-

BOTO SAIMKA, BbIYUCIAETCA 1o dopmyne Baiteca:

P(B,)-PA/By) _ (1/2)+(8/7)
P(A) - 5/14

3

P(B,/A)= =5 = 0,6.
5. NoBTropeHue ucnbitanun. Gopmyna bepuynnu. Eciiu npousBogsaTCA MC-
OBITAHUSA, IIPU KOTOPHIX BEePOSATHOCTD IIOABJIEHUA COOBLITHA A B Kax-
JAOM MCOBITAHMHM HE 38BUCHUT OT KMCXOJOB APYrMX HCOBITAHUI, TO Ta-
KHe HCHBITAHUSA EAa3bIBAIOTCH HEe3A6UCUMBIMU OMHOCUMENbHO CO-
Gvermusn A.

BepoAaTHOCTH TOro, YTO B 71 HE3aBUCUMBIX UCHLITAHUAX, B KAXKJOM
U3 KOTOPALIX BEPOATHOCTD ITOABJIEHUA coObITHA A pasHa p (rae 0 < p < 1),
coOBITHEe A HAaCTYynuT POBHO k pas (6e3pas3inuyHoO, B KaKOi MociexoBa-
TENBHOCTH), HAXONUTCs IO popmyse Bepuysurm:

n!
P (k) = T . pk n~k — Ckpkqn -k (16.22)
n El(n — k)! g n ’

rneg=1-p.
¢ [NPUMEP

BeposiTHOCTE OTIAAaHUS B IieJIb IPH ONHOM BBICTPEJIE COCTABISET

p = 0,8. HaiiT BepPOSATHOCTL YETHIPEX MON&AAHUI NPU HIeCTH BbI-

cTpenax.

PEWEHUE. Snece n =6, k=4, p= 0,8, ¢ = 0,2. ITo popmyne Bepuynnu
Haxogum

6'
4!(6 —

= :}% -(0,8)%-(0,2)? = 0,246.

Pg(4) = -(0,8)*-(0,2)*-(0,2)%~* =
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1. 3apaun MareMaTMyeCcKON CTAaTUCTHKY . YCTaEOBIeHNEe 3aKOHOMEDPHOC-
Teil, KOTOPHIM MOAYMHEHBl MACCOEBIE CIIVUaiHbIe ABJIEHNS, OCHOBaHC
Ha U3YYEHUU CTAaTHCTHUYECKHUX NaHHBIX — pe3yabTaTax HabmoneHuid.
IlepBas 3amaya MaTeMaTHYECKOH CTATHCTUKM — YyKas3aTh CIOCOOBI
c6opa ¥ rpynnupoBKy (€CJIU JAHHBIX OYEHb MHOIO) CTATUCTHYECKHX
CBeNeHHI.

Bropas 3agaya MaTeMaTUYSCKOM CTATUCTMKH — paspaboTaTe Me-
TOABI aHAIN38 CTATHUCTHYECKUX JaHHBLIX B 3aBHCHMOCTH OT IieJiel uc-
CHIEeOBAHUSA.

VizyyeHMe Tex WMAX HMHEIX SABJEHHE MeTOZaMUW MaTeMaTHYeCKOH
CTATHUCTHKH CHYXKUT CPEICTBOM PEilieHMs MEOTHX BOIPOCOB, BBIABU-
raeMbIX HAYKOH M NMPaKTHKO% (IpaBMALHas OpraHU3aIiusa TEXHOJO -
YeCcKoro npoiecca, Haubosee mesecoobpasHoe nnadKpoBaHue U Ip.).

HTak, ocHOBHAA 3afjauys MATEeMATHYECKOH CTATHCTUKM COCTOUT B
CO3JaHUN METOHOB c6opa U 00paboOTKHM CTATUCTHYECKUX AAHHBIX JJIT
OOJIYYE€HUsI HAYYHBIX ¥ IPAKTHYECKUX BLIBOAOB.

2. FleHepanbHas ¥ BLSopounas cosorynHocTu. Ilycrs TpebyeTcss U3YUUTH
COBOKYIIHOCTB ONBOPOIHEBIX O6EEKTOE CTEOCUTEJIBHO HEKOTOPOTO Ka-
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“eCMmeerHH020 NN KONUteCmeEeeHH020 npu3naxa, xapakrepmuayrome-
ro ati o6LexTe. Hanpumep, ecny uMeeTcH napTusa getasel, To Kaye-
CTBEHHBIM HNPU3HAKOM MOJKET CJIYIKUTH CTAHAAPTHOCTD JETAaNIH, a KO-
JAUYECTBEHHBIM — KOHTPOJIUDYEMBIIl pa3sMep KeTayu.

HWuoraa npoBogAT cruiomiHoe oGcieoBaHKe, T. €. COCHenYIOT Kadic-
Obiti 13 00BEKTOB COBOKYITHOCTH OTHOCHTENBHO INPU3HaKa, KOTOPHIM
uHTepecyoTca. Ha npakTiike, OIHAKO, CILIOIIHOE 00CcIeloBadie py-
MeHseTCs CPaBHHUTEJILHO pefko. Hampumep, eciu COBOKYIHOCTE CO-
IEPIKUT OYeHb DOJIBIIOe YUCIIO OG'BEKTOB, TO IPOBECTH CILJIOIIHOE 06-
caenoBaHue (GU3MYECKM HEBO3MOKHO. Ecnu obcnenoBaHue o0BEKTa
CBAA3aHO C €ro YHHYTOXKEeHHEeM MJIH TpedyeT 60NbIINX MaTepHaNIbHBIX
3aTpar, TO MPOBOAUTH CHJIOLIIHOE 00CIeloBaKue NPAKTHYECKH He MMe-
eT cMeiciia. B Takux cayyadx cay4dailHoO oTOmparoT U3 Bceil COBOKYD-
HOCTY OrPAHNYEHHOE YMCJIO O0'FEKTOB U MOABEPraloT UX U3YUYEHHUIO.

Buvi60pouHOli COBOKYNHOCMbIO UNY IIPOCTO 66I60PKON HASHIBAIOT
COBOKYITHOCTE CIyYaifHO 0OTOOpPAHHEBIX 00 HLEKTOB.

I'enepanvhoii cO60KYNHOCMbIO HA3KIBAIOT COBOKYIHOCTL O0BEK-
TOB, U3 KOTOPBIX IPOM3BOAXUTCH BEIOODKA.

O6wsemom cosoxynrocmu (BLIOOPOYHOH MM reHepaJibHOI) Ha3kI-
BAIOT YUCJIO O6BEKTOB 3ToM coBOKynHocTH. Hanpumep, ecau uz 1000
zerasneii orobpaHo nisa obcnenoBanns 100 meraseii, To o6beM reHe-
panesoit coBoxynHocT N = 1000, a o6beM Buibopku n = 100.
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3. Boibopka c Bo3Bpauwexmem u 6e3 BolspaieHun. PenpeseHTatuBHan Bbi-
6opka. IIpu cocTaBneHHNN BHIOOPKH MOKHO IIOCTYNATH ABOAKO: IOCJE
TOro Kaxk o0'beKT OTOOpaH ¥ HaJ HUM IOpousBeleHO HabisioneHue, OH
MOKeT OBITh JIN0O BO3BpAIleH, GO HEe BO3BPAIIEH B I'eHEPAJBHYIO
COBOKYIHOCTb. B COOTBETCTBHHU CO CKA3aHHBIM BHIGOPKU MOApAa3aessd-
IOT Ha BHIOOPKHM ¢ BO3BpameHueM M 6e3 BO3BpalleHHA.

Buiboproii ¢ 6038pauseHuem Ha3HIBAIOT BHIGOPKY, IPKU KOTOPOIt
oTOOpaHHBIN O00BEKT (Iepex oT0OpPOM CHEAYIOIIEro) BO3BPAIlaeTCHA B
FEeHEepPaJILHYIO COBOKYITHOCTb.

Bui6oprotii Ge3 6036paujenus Ha3HIBAIOT BHIGOPKY, IIPH KOTOPOMH
OoTOOpaHHBIH O0BEKT B reHEepaJbHYI0 COBOKYIHOCTB HE BO3Bpamia-
eTcs.
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Ha npakTiKe oGBLIYHO OOJIB3YIOTCH BHIOOPKOI 63 BO3BpaIleHus.

s Toro, 4To6BI IO ZAHHBIM BBHIOOPDKHM MOYKHO OBLIO JOCTATOYHO
VBEPEHHO CYAUTH 00 MHTEpeCcyIoINeM HaC NpPU3BAaAKe eHEPaJbHOM Co-
BOKYIIHOCTH, HEOOXOAMMO, YTOOBI O0'BEKTHI BRIOOPKH IIPABUJIZHO €r'o
OpencTaBJIANN. 3TO TpeboOBaHHEe KOPOTKO POPMYNUPYIOT TaxK: BHEIGOD-
Ka JoJ2KHAa OBITH penpe3eHmamuéhol (IpeACTaBUTENIbEOH).

B cuny 3axoHa GOJBIIUX YHUCEJ MOYKHO YTBEDPIKAATE, 9TO BHIOOPKAa
Oyner penpe3eHTAaTUBHOI, ecsiil ee OCYIIEeCTBUTDh CAYVYANHO: KarKIBIH
00’BEKT BEIOOPDKM OTOOpPaH cAy4YaiiHO M3 reHepaJIbHOK COBOKYIIHOCTH,
€ecyay Bce OOBEKTHI MMEIOT OLUHAKOBYIO BEPOATHOCTHh HONACTH B BbI-
GOPKY.

Eciiu o6'beM reHepajJIbHOM COBOKYIHOCTH JOCTATOYHO BEJIHUK, & BhI-
6O0OpKAa coCcTaBAsIEeT NUIIb HE3HAYNTENBHYIO YACTh 3TO COBOKYITHOCTH,
TO pasnHuyne Me Iy BBIOOPKOI ¢ Bo3BpalgeHueM 1 0e3 BO3BpaljeHUusA
CTHUpAaeTCHd; B IpeNeJILEOM Cjiydae, KOrja paccMaTpuBaeTcsi 0eCKOHeuY-
HasA reHepajbHas COBOKYIIHOCTD, a BRIGOPKAa ¥iMeeT KOHEUYHbBIH o0bem,
3TO pa3nuyye ucyesaerT.

4. Cnoco6bl ot6opa. Ha npakTHKe IIPUMEHAIOTCA PAa3JINYHbIe CIIOCOOEL
oT6opa. IIpMHOUNINANBHO 3TH CHIOCOOBI MOXXHO ODOAPa3AeJIUTEL Ha ABa
BHIA.

1. OT60p, He TpeOyOIMMIi pACUJIEHEHUS I'eHePaJbHOM COBOKYOHOC-
TH HA YaCTW, K HEMY OTHOCSTCS:

a) npocToi cayJYaiiHbIil 6ecIOBTOPHBIN OTGOD;

06) OpocTo¥ cnyyaHbIN NIOBTOPHBIM OTOOD.

2. OT60p, IpH KOTOPOM reHepaJIbHasi COBOKYIHOCTH pasbuBaeTcs
Ha YacTH, K HeMy OTHOCSATCS:

a) THIInYecKuii oTbhop;

6) MexaHMYeCcKUI1 0oTGOD;

B) CEPHMMHEBIA 0TGOD.

IIpocmeim caywalinbvim Ha3LIBAIOT TaKoi oTOOpP, IDHM KOTODOM
OO'BEKTHI N3BJIEKAIOT I10 OAHOMY M3 BCeil reHepajJbHOH COBOKYHIHOCTH.
OCyILEeCTBHUTEL IIPOCTOM OTOOP MOXKHO pasaHuHbIMM criocobamu. Ha-
IpMMep, OJiss N3BJIEYEHUS 71 OOBEKTOB U3 FreHepaJIbHONH COBOKYIITHOCTH
ob6beMa N moCTymaroT TaK: BREIONCHIBAIOT HoMepa oT 1 no N Ha Kap-
TOYKaX, KOTOPEIE TINATEJIbHO I[I€ePeMENIIUBAIOT B Hayral, BbIHHMAaioT
ONHY KapTOYKYy; OOBEKT, UMEIOINMUII ONMHAKOBEIN HOMED C M3BJI€YEH-
HOU KapTO4YKOIl, moaseprarT oOGCJIeNOBAHUIO; 3aTe€M KapTOYKa BO3-
BpaljaeTca B HaYKy M IIPoliecc HOBTOPAETCH, T. €. KaPTO4YKH nepeMe-
IIABAIOTCH, HAYraZ BHBIHUMAIOT OOHY U3 HUX u T. A. Tax mocTtynaior n
pas; B UTOre NOJIYYaloT IPOCTYIO CIIYYaHHyIO BHIOOPKY C BO3BpAaIeHH-
eMm obbema 7.
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Ecnm usBiedeEHbIe KAPDTOYKH He BO3BPAINATH B HA4YKY, TO BEIGOP-
Ka OyzeT npocToit cay4datinoi 6e3 Bo3BpaleBUA.

Iipm GonpmioM OOBEMe reHepaJIbEO¥ COBOKYIIHOCTH ONHCAHHBIN
IIPOLIECC OKA3LIBAETCHA OYE€Hb TPYAOEeMKHMM. B 3TOM cayyae noJIib3yIoT-
CH TOTOBAIMM TabJUIAMU «CJOYYANHBIX YHCEJS», B KOTOPBIX YHCHE
PAacloOJIOIKEeHH B CIAy4aiHOM mopsiake. as Toro 4robel orobpars, Ha-
npumep, 50 06'BbEeKTOB U3 IPOHYMEPOBAHHOKN reHepaJIbHOM COBOKYII-
HOCTH, OTKPBIBAIOT JIIOOYIO CTpaHUIly Tabmunbl CHydaifHBIX 4YHCeTa ¥
BBINHUCHIBAIOT ODoapsaa 50 umcesn; B BRIOODKY momazaroT Te O0bEeKTHI,
HOMEpa KOTOPBIX COBIAAAIOT C BHIOHCAHHBIMH CAYYaWHBIMI YMCIa-
mu. EcnM oKalkeTcs, YTO cJaydaiiHoe YHCio TAOGAMObI OpeBHILIAET
ynceno N, To Takoe ciaydaiiHoe 4ynciio oponycxaroT. IIpu ocynoiecTsie-
HnM BHIOOpKU Ge3 BO3BpaLIEHMs CJIydYaWHBbIE YHUCHA Tabnumbl, yke
BCTpeYaBIIHeCH paHee, cjefyeT TaKKe IPONYCTHTh.
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Tunuvecrxum HA3EIBAIOT OTOOD, IPH KOTOPOM 00 BEKTHI OTOHUPAIOT-
CA He U3 BCell reHepajIbHOM COBOKYITHOCTH, & H3 Ka)XIOM ee « THOHYe-
cKoi1» yacTtu. Haopumep, eciiy JeTayy MBroTOBJSIOT HA HECKOJBKHX
CTAHKaX, TO OTOOp HPOMSBOAAT He M3 BCeil COBOKYIHOCTHM HAeTasei,
OpPOU3BEACHHBIX BCEMU CTAHKAMMU, a4 U3 IDOAYKIUM Ka’KAOr0 CTAHKS
B oTAeJAbHOCTU. THnHMYecKMM OTOOPOM IOJIBE3YIOTCA TOrAAa, Korga ob-
clIeAyeMbiii HPU3HAK 3aMeTHO KoJiebeTcss B pas3JINYHbIX THOMYECKHX
YacTAX TeHepaibHOM COBOKymHOCTH. Hampumep, ecM OPOAYKIOUS
H3rOTOBJISETCH HA HECKOJNBKMX MalOKHAX, Cpel KOTOPBIX eCTh 0oJiee
1 MeHee U3HOIIEHHLbIe, TO 3/leCh THIHYeCKHnil oTfop menecoobpaseH.

Mexanuweckum Ha3bIBAIOT OTOOD, IPH KOTODOM reHepPaJILHASA CO-
BOKYTIHOCTh €¢MEXAHNYECKH» HEJNUTCA Ea CTONBKO rpyll, CKOJBKC
O0'BEKTOB NOJIZXKHO BOMTH B BHICOPKY, M M3 KaXKJO¥M I'pynIbl OTOXPAaET-
CHl OOUH OOBEKT.

Hanpumep, eciu Hy»kHO o1o6paTs 20% W3roTOBJE€HHBIX CTAHKOM
AeTaneii, TO OTOUPAIOT KAaXKAYIO0 OATYIO AeTallb; ecau TpebyeTcs OTo-
6pats 5% nferaneii, To OTOUPAIOT KAMKAYIO ABAANATYIO AeTAaNh U T. X.

Cnenyer ykasath, UTO HHEHOIAa MEeXaHHUYECKHI OTOOP MOYKET HE
obecrieynTh penpeseHTATHUBHOCTU BhIGopk¥. Hanpmmep, eciam orbu-
paeTca KaxKAbli ABaALlaThId o0TaYBAECMBIN BAJIAK, OPHYIEM CPA3Y IKE
mocJjie oT60pa IPpON3BOLAT 3aMeHYy pesna, TO OTOOPaHHBIMH OKa Ky TCH
BCe BAJIMKH, 00TOYEeHHEBIE 3aTYIUICHHRIMHA pe3naMi. B TAKOM clydae
HaJl0 YCTPDAHUTh COBIaAeHUe PHTMAa 0TOopa ¢ pPUTMOM 3aMEeHKl pesna,
IJISL 4ero Haao OTOMpAaTh, CKAaXXeM, KarKAblil NeCAThIH BaJINK M3 AB&-
1aTH O6TOYEHHBIX.

Cepuiinbim Ha3HBAIOT OTGOD, IPX KOTOPOM OOBEKTE! OTOMPAIOT MG
reHepaJIbHOH COBOKYIHOCTH He IIO OZHOMY, & «CEPHAMM», NOABSPIa-
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IOLIMUCS CILIOIIHOMY ofbciienoBaHuio. Hanpumep, eciii usfneuns us-
rOTOBJIAIOTCH CONBINION I'PYNION CTAHKOB-@BTOMATOE, TO IIOABEPrajoT
CILJIOIMHOMY OOCJIEZIOBAHHNIO HNPOAYKIIHMIO TOJHBKO HECKOJNbBKHUX CTaH-
KoB. CepHMHEIM OTOOPOM HOOJMB3YIOTCHA TOrAa, Korga obcrenyemsulit
OPH3HAK KOoNebaeTcs B PA3JIMYELIX CePHUAX HE3HAYNTEJIBHO.

IloguepkHeM, YTO Ha NPaKTHKe YACTO IpUMeHseTcaA KOMOUHHUPO-
BaHHBIII 0T00D, IPHU KOTOPOM COYETAIOTCH YKasaHHbIe BblUIe CIIOCODhI.

Hanpumep, MHOrAa pasbuBalOT reHepaybHYIO COBOKYIIHOCTE HA Ce-
PHH OAMHAKOBOro o60beMa, 3aTéM IPOCTHIM CIAYUYAHMHKM OTOOPOM BBI-
OUpaoT HECKOJIBKO CEPHMil M, HaKOHell, M3 KaXXIZOHM CepHU IDOCTHIM
CAy4YaiHBEIM OTOOPOM U3BJIEKAIOT OTHAEJAbHEIE OO BEXTEI.
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1. Cayuaiinbie cobbiTus, BepOATHOCTb CO6bITUA. IzyueHne Kaxkaoro ABje-
HHA B IOpAAKEe HAGIIOAeHUA WY IIPOU3BOACTBA OlbITa CBA3aHO C OCY-
IIeCTBJIEHUEM HEKOTOPOro KOMILJIEKCA YCIOBI (BCObiTaHMii). Bces-
KU pPe3yJsIbTaT WM HCXOJ UCHBITAHUS HasbiBaeTcs cobbimuem.

Ecsau cobpITHE NPpY 3aZaHHBIX YCIOBUAX MOXKET IDOVSOMTY HIIH HE
IPOU30HTH, TO OHO Ha3bIBaeTCH cayxauHroim. B ToM ciayyae, xorna
COOBITHE JOJIXHO HENIPEeMEHHO IIPOM30IITH, ero Ha3kIiBalT docmoesep-
HbBIM, 8 B TOM CJIy4Yae, Korga OHO 3aBeJOMO HEe MOXKeT l'IpOIfI3OI‘;ITPI, _
HEBO3MOXKHBIM.

CoGBITUS HA3BIBAIOTCA HECO8MECMHBIMU, €CIIV KAl pas BO3-
MOYKHO IIOSIBJIEHME TOJIBKO ONHOr0 13 HuX. COGBITHA Ha3LIBAIOTCH CO6~
MeCmHbLMU, €CIH B JAHHLIX YCJIOBUAX MIOABJIEHE OHOT'O U3 3TUX CO-
6BITHII HEe MCKJIIOYaeT IIOABJEHUA APYTOro IIPY TOM YK€ UCIIBITAHHM.

CoOBITHA Ha3BIBAIOTCSA NPOMUEONONLOHCHBLMU, €CTIU B YCIOBHUAX
HCIBITAHUA OHH, ABJAACHh €IMHCTBEHHBIMH €ro HCXogamMH, HECOB-
MECTHBI.

BepoATHOCTL COGBLITUA pacCMaTPHMBaeTcsa Kak mepa 06 beKTHUBHOM
BO3MOXXHOCTH NNOABJICHUA cnyqaifmoro COGBITHH.

Kaaccuueckoe omnpeaeileEne BepOSTHOCTH

BepoaTHOCTHIO COOBITHA A HAZBIBAETCH OTHOIIIEHHE YHCJIa HCXO0I0B
m, GIaronpuATCTBYIOUINX HACTYIJIEHUIO AAHHOIO COOmITHA A, K
YHCJAY N BCEX HCXOAOB (HECOBMECTHBIX, EAMHCTBEHHO BO3MOYKHBIX
¥ PABHOBO3MOJKHBIX), T. €.

P(A)=

m
ne

(16.11)

BepoaTHocTs :060ro coGbITUA HE MOXKeT ObITL MEeHbIUEe HyJas M
Gosplre eAUHULEI, T. €. 0 < P (4) < 1. HeBo3MO>KXHOMY COOBITHIO COOT-
BETCTBYyeT BepoATHOcTh P (A) = 0, a oCTOBEPHOMY — BE€POSITHOCTH
PA)=1.

¢ TNPUMEP1
B norepee nz 1000 6uneror nmerorcss 200 BHINIPHINIHBIX. BEIHU-
MaloT Hayraj oZWH Oujer. YeMy paBHa BEPOSITHOCTE TOTO, YTO
3TOT 6MIeT BEIUTPBIIIHBIN?

PEWEHWUE. O6G1iee uHCIO pas3iIMUHbIX HUCXOMOB ecThb n = 1000. Yucno
HMICXOJIOB, GJIarONIPHUATCTBYIOUIUX MMOJIYUE€HHIO BHIUIPHIIIA, COCTABJIAET
m = 200. Cornacuo dopmyne (16.11), monyunm P (A) = 200/1000 =
=1/5=0,2.
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4 TNPUMEP 2
Y13 ypHBI, B KOTODOI HaXOALTCsH & Gennix ¥ 3 YepELIX 11apa, BhIHU-
MasoT ofuH miap. HaiTH RepOSTHOCTEH TOrO, YTO IIApP OKAaMXKeTCH
YepHBIM.

PEWEHKUE. O6o3raynM cobrITHE, COCTOSINEE B IOABJIEHNHN YEPHOTG Lia-
e, yepes3 A. Obinee uncno cnyyaes n = 5 + 3 = 8. Uucyno cayuaeB m,
6raronmpUATCTBYIOIUHY NOEBIedv 0 cobblTus A, pasuo 3. Ilo dopmy-
Jie (16.11) monyuyum P (A) =m/n = 3/8 = 0,375.

¢ NPUMEP3
Vi3 ypuwi, B KOTOpo# HaxoaaTca 12 6esnpix ¥ 8 yepHBIX IUAPOB, BBI-
HHMAIOT HayJjayy Asa mapa. KakoBa BepOATHOCTH TOro, 4To ofa
HIapa OKaKyTCA YepHbIMU?
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PEWEHKWE. O603HauuM COGBITHE, COCTOAIEE B IIOABJIEHHMH OBYX Uep-
HBIX IIAapPOB, 4Yeped A. Ob6miee 9YMCJIO BO3MOIKEBIX CJIYyYaeB N PaBHO
yuciy couetTauuit us (12 + 8) snemenToB no asa. Torna

_20-19

— 2 —
n=CZ =55 =190.

Yuceno cnydaeB m, 6J1aronpuATCTBYIOIMUX COOBITHIO 4, COCTaBNAET

287 _
m = CB = T'—Z = 28.
TIo @opmyne (16.11) HaxoAMM BEPOATHOCTH MOABJIECHUA ABYX YEPHBIX
mapos P (A) =m/n = 28/190 = 14/95 = 0,147.

¢ NPUMEP4
B nmaptnu u3 18 peraneit HaxogsTca 4 6paxkoBaHEBIX. Hayraz BbI-
ouparoT 5 zetaseit. HaiiTi BepOATHOCTH TOTrO, YTO U3 3THX D fera-
Jieil 1Be OKaKyTcsa OpaKOBaHHBIMH.

PEWEHUE. Yucno Bcex pPaBHOBO3MOJKHBIX HE3aBUCHMBIX HCXOJLOB 71
PaBHO YHMCJY codyeTaHMii n3 18 mo 5, T. e.

18-17-16-15-14
1.2+3+4+5

5 =
Clg + 8568.
IToacunTaeM YKUCIO MCXOAOB m, GJaronpUATCTBYIOIIUX COGLITHIO A.
Cpernu 5 B3ATHIX Hayraja AeTasei HOJKHO ObITh 38 KAaUYEeCTBEHHEIX H
2 6pakoBaHHBIX. YucJ0 crioco60B BHIOOPKY ABYX GpakoBaHHBIX AETAa-
Je¥i u3 4 UMeroIUXCcsi GPAKOBAHHBIX PABHO YUCAY codeTanmii us 4 mo 2:
_4-3

1.2

c: = 6.
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Yucsio cnocoboB BEIGOPKY TpeX KadyeCTBEHHBIX AeTasieii us 14 nmero-

IIMUXCA KaYeCTBEHHBbIX PaBHO
3 _ 14-13-12 _
C3 = F5.5 = 364.

JIrobadA rpynmna KayecTBEHHBIX AeTaJiell MOYKeT KOMOMHMPOBATHCH C
mob60# rpynnoit OpakoBaHHBIX AeTajiei, MO3TOMYy oOliee 4Ymciao m
KOMOMHAaN U coCTaBaAAET

m=C2.C3, =6-364=2184.

Hcxomas BepoATHOCTH COOBITHA A PaBHA OTHOLLIEHHIO YHCJIa UCXO-
JOB m, OJAronpUATCTBYIOINUX 3TOMY COOLITHIO, K YHCJY NI BC€X pPaB-
HOBO3MOXHBIX HE3aBUCHUMBIX HCXOAO0B:

P(A)=2184/8568 = 0,255.
2. TeopeMbi cnoxeHus BeposiTHocTel. IIpusenem u3 Ge3 JOKa3aTENLCTB.

B TEOPEMA CNOXEHUA BEPOATHOCTER HECOBMECTHbBIX COBbITU
BepoATHOCTS OAHOro U3 HECKOJIBKMX IOMAapHO HECOBMECTHBIX CO-
ObITHI, 6e3pa3INYHO KAKOr'0, pABHA CYMMe BEPOSATHOCTE 9THX CO-
OBITHIA:

P(A + B)=P(A) + P(B); (16.12)
P(A, +Ay+ ...+ A)=P(A,) + P(A,)) + ... + P(4,). (16.13)
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W TEOPEMA C/NOXEHWUA BEPOATHOCTEN COBMECTHbIX COBbITUI
BepoATHOCTE MOABIEHHUAX XOTHA Obl OJHOIO U3 ABYX COBMECTHBIX
coOpITHEl paBHa CyMMEe BEPOATHOCTEM 3THX CcoObITHiIi 6e3 BeposaT-
HOCTH X COBMECTHOT'O INOABJIEHUA:

P(A + B)=P(A) + P(B) - P(AB). (16.14)
Hnsa Tpex cCOBMeCTHBIX COOBITUI HMEeT MecTo (popmMyJia
P(A+ B+ C)y=PA)+ P(B)+ P(C)—P(AB) —
— P(AC) — P(BC) + P(ABCQ). (16.15)
CobrBiTHE, TPOTHUBOIIOJIOMKHOE COBBITHIO A (T. €. HEHACTYIJIEHHE CO-
6r1THA A), o60o3HauaioT uepes A. CyMMa BepOATHOCTEH ABYX IIPOTHBO-
IIOJIO?KHBIX COOBITHUIT paBHA €{UHUIE
P(A)Y+ P(A)=1. (16.16)

BepoATHOCTL HACTYNJEHHA COOLITHA A, BLIUHCIEHHAA B IIPEAIIO-
JIOXKEHHH, YTO cobbiThe B y)Ke POMIOIILNIO0, HAa3blBAE€TCH YCJIOBHOM




