27 мая 2023
11 А группа
1 пара
Математика
Тема 130:Биномиальное распределение
Задание:
1) Запишите теоретический материал в тетрадь (решенные задачи записывать не нужно).
2) Решите ЛЮБЫЕ пять задач из двух последних разделов, в решении и оформлении опирайтесь на решенные задачи.
3) На каждой странице своей тетради написать свои ФИО и номер группы, номера страниц, сфотографировать каждую страницу и отправить на проверку преподавателю на электронную почту dansh84@mail.ruв теме письма пишем ФИО, номер группы.
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5.7. B xoz1e cOLMONI0ru4ecKoro uccie10BaHus, BBIOOPKa KOTOPOTro CiIydyaiHa,
MIKOJIFHAKAM MY>KCKOTO IT10JIa B CTapIIMX KJIaccax Mpeiaraioch OTBETUTH Ha
Borpoc: «CoraacHHI BBl WIH HE COTJIACHEI C YTBEPKACHUEM «S1 MOy CITyKUThH B
apMHI0, TIOTOMY YTO CYHTAI0, YTO 3TO JOJT KaKIOTO MY>KYHHHI Tiepea PomuHoi»?
B ompoce npuanMamm ydactre 700 denosek, 440 U3 KOTOPHIX OBLTH HE COTIACHBI C
JIaHHBIM cyxaeHueM. Haliiute BeposiTHOCTh TOTO, 4TO cpeu 11 cimyuaiino
BEIOpPAHHBIX PECTIOH/ICHTOB POBHO 4 M3 HHUX, HAIPOTHB, COTIIACIHITUCH C
MPENJIOKEHHBIM YTBEPKICHUEM.

5.8. BeinmyckHHK (DakyJbTeTa JISTKOW MPOMBIIUICHHOCTH TTOCIIAN 3asBKY Ha
ydJacTue ¢ JOKJIaJoM B 4-X HE3aBHCUMBIX MEXKAYHApOIHbIX KoH(pepeHuusax. Ha
KaXAyI0 U3 HUX OH MOXKET IOIacTh C BEPOATHOCTHIO 0,6.

a) KaxoBa BepoATHOCTb TOTO, UTO BBIITYCKHUK OYAET Y4aCTHUKOM Ha ABYX WM
Tpex KoH(pepeHIHsIX?

6) KaxoBa BEpOsTHOCTB TOT0, YTO BBIIYCKHUK HE OyJET y4acTBOBATh TOJIBKO HA
onHoit koHpepeHuun?

5.9. UrpanpHyto kocTh OpocatoT 5 pa3. KakoBa BepoSTHOCTb TOTO, UTO IIPH 3TOM
BBIMAJIET OoJiee OHOM niecTepKu?

5.10. B cembe 8 neteit. CuuTas, 4TO IETH B CEMbE POXKIAIOTCS HE3ABHCUMO APYT
OT JipyTa, MaJbYUKH ¥ JIEBOUKH C PABHBIMH BEPOSTHOCTSMH, OTIPECITHTE
BEPOSITHOCTB TOTO, YTO B IAHHOW CEMbE MAJTBYMKOB He Ooee Tpex.

Omsem
5.1.~ 0,017 5.6. ~ 0,892
5.2.~ 0,265 5.7.~ 0,337
5.3.0,197 5.8.a)0,6912;

B) ~ 0,00006; r) ~ 0,000007; 6) 0,3456
5.4.~ 0,363 5.9.~ 0,196

5.5.~ 0,737 5.10. 0,363
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HUCIIBITAHUE BEPHYJIJIL. BUHOMHUHAJIBHOE PACIIPEJAEJIEHHUE.

Cooeporcanue : UcnbiTanne bepHyin; mocjie10BaTeJJbHOCTD HCIIBITAHUIL
BepnyJuin; OHHOMHMHAIbHOE paclpe/ieJIeHue.

Ocnoenvle ceedenuist u3 meopuu

Onpenenenune 1. VcnbiTanus bepHyn Ha3pIBaIOT CIIyYalHBIN SKCTIEPUMEHT C
JIBYMS BO3MO>KHBIMH 3JIEMEHTapHbIMU ucxogamu: («1 wium O»). OguH u3 3THX
HCXOA0B OOBIYHO YCJIOBHO UMEHYIOT YCIIEXOM, a ApYyroil - Heynaue. BepostHocTh
ycriexa 0003Ha4aroT 4epes3 p, a BEpOATHOCTh Heyaaun g = 1 - p.

Ipumep 1. [TogOpacbiBaHre MOHETHI MOKHO CUMTATh UCTIBITaHUEM bepHyum.
Ecnu MoHeTa cuMMeTpuYHas, TO BEPOATHOCTD BEINIAACHUS OPJIa M PEIIKH

1
OIVHAKOBAa W paBHA 5 O)II/IH 13 3TUX UCXOO0B, CKAXKEM, BBIIIAACHUEC OpJia, MOXKHO

YCIIOBHO Ha3BaThb YCIICXOM.

Mpumep 2. Ecau ipu monOpackiBaHUN UTPATEHON KOCTH HAC MHTEPECYET JIUIIb
BBINIAJICHUE WM HE BBINAICHUE MIECTEPKH, ITOT HKCIIEPUMEHT TOKE MOKHO
CUMTATh UCIIBITaHNEM bepHyum. Ecny cunTaTh BRIIafEHNE MIECTEPKH YCIEXOM,
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TO €TI0 BEPOSATHOCTL paBHA g Hey/:[aqen Ha30BCM BBIIIAJICHUC 000H Apyrou

5
rpaHn. BeposTHOCTE Heyqaun paBHa p

Onpenenenne 2. [locnenoBaTeaTsHOCTBIO (MK CEpUEH) U3 N UCTIBITAHUN
BepHysu Ha3bIBAIOT TaKOH Ciy4YailHbI SKCIIEPUMEHT, B KOTOPOM HE3aBUCHMO
MOBTOPSIIOT HclbiTaHue bepryinu n pas. Ilpu 3ToM BeposITHOCTB ycIiexa p He
MEHSIETCSI OT OTBITA K OMBITY. UNCITO DIIeMEHTapHEIX HCXOJI0B B CEPHH U3 N
ucneiTanuil bepuyim papao 2™. BeposTHOCTB J1F060T0 911EMEHTAPHOTO HCXO0/1a B
CepHH U3 N UcTEITanuit beprynm papra p¥q™ ¥, rne k —amcno ycnexos B 370l
cepum, a (n — k) - gucno vHeyaad.

IMpumep 3. Monety noxdpocuiu 3 pasza. HaiiTu ob1iee 4nciio aneMeHTapHbIX
HCXOJOB B 3TOM 3KcHepuMeHTe. HaliTu 4icio 31eMeHTapHBIX HCXOA0B B COOBITHI
A = {BpITIan poBHO oauH open}. Haiitn ero BeposTHOCTS.

Pewenue. YKa3aHHBIN SKCTICPUMEHT SBIISETCS CEPUEH U3 TPEX UCIIBITAHUIT
Bepuymu. O0Liee 4ucio 3JeMEeHTAPHBIX UCXOJ0B B 3TOM IKCIIEPUMEHTE PABHO
23 = 8. B cobrITHE A BXOAAT TPH IEMEHTAPHBIX ICXO0/a, 4 IMEHHO {0pp, pop,

1 3
ppo}. BeposTHOCTH KaKI0TO U3 HUX PaBHA = CrenosarensHo, P(A4) = o

B cepun u3 n ucnsitanuit bepHyiu mpeacTaBiseT HHTEpec 00Iee YruciIo
YCIIEXO0B - S,,. DTa BeIMUNHA SIBISLCTCS CIyJIaliHON U B 3aBUCHMOCTH OT MCX0/a
UCTIBITAaHUN MOXKET IPUHUMATH 3HadeHHs oT 0 10 n. OCHOBHBIC MOHATHS,
CBSI3aHHbIE C AUCKPETHBIMH CIIy4aifHBIMH BETMYMHAMH, BBOAATCSA U 00CYKIAIOTCA
B pazzene 6. 31eck, OMHAKO, MBI YKa)XKeM, KaK paclpe/ielIeHbl BEPOSITHOCTH
Pa3NMYHBIX BO3MOXKHBIX 3HaYeHUI S),.

Onpenenenue 3. PactipesieneHne BEpoOsTHOCTEH YNCIIa YCIIEXOB S, B CEPUHU U3 1l
vcnbiTanuid bepHyin Ha3pIBarOT OMHOMHUANBHBIM pacnpeaeneHueM. BeposTHocTs
TOTO, YTO B CEPUH U3 n MCIBITaHuit bepHymi mponsoiinet poBHo k ycrexos,
pasHa P(S, = k) = Ckp*q™*.

3adauu 0na nodpobrozo pazdopa ¢ ayoumopuu

3amaua 1. BepostHocTh mpuOBITHS Toe3na Oe3 omosxanust paBHa 0,98. Haiitu
BEPOATHOCTH TOTO, YTO M3 5 MOCIENOBATENFHO MPUOBIBIINX MOE3/I0B 4 MpUOyIyT
0e3 oImo3/1aHHsI.
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Pewenue:
P(u=4)= Cg* -0,98%- 0,02 = 0,09.

3agaya 2. B 6uOnmoTeke MMEIOTCS KHUTH MO O0IeMy Kypcy MaTeMaTUKd U IO
TEOpUH BeposATHOCTeH. BeposTHOCTH TOTO, UTO MOOOH YHTATENh BO3BMET KHHTY
o obmel MaTemaruke pasHa 0,7, a mo Teopun BepostHocTel — 0,3. OnpenenuTsb
BEPOSATHOCTH TOTO, 5 UHMTaTeNel MOAPSI BO3BMYT KHUTH WM TOJIBKO IO 00LIEMY
Kypcy MaTeMaTHKH{ WM TOIBKO IO TEOPHH BEPOSTHOCTEH, ecian KaKABIH M3 HHUX
6epeT TONBKO OJHY KHUTY.

Pewenue: Ilo popmyne bepHynnn nmeem:
1) Ps(u=75)=C2-(0,7)°-(0,3)°=1-0,7° = 0,1681;
2) Ps(u=35)=CS-(0,3)%-(0,7)° =1-0,3% = 0,0024.
ITo Teopeme cinoxenus
P(A,+4,) = P(4,) + P(4,) = 0,1681 4+ 0,0024 = 0,1705.

3agauya 3. Uto BeposTHee, BBIUTPATh y PABHOCHIBHOTO NPOTHBHHUKA YETHIPE
HNapTUU U3 IIATH WU CEMb U3 I€BATU?

Pewenue: Tax kax NPOTUBHUKU PAaBHOCHUJIBHBI, TO BCPOATHOCTH BBIUIPHINIA U

i
MpoUurpsima ajas KaxJa10ro rnapTHepa OAUMHaKOBbL, T.C. P = q = E

A. BeposTHOCTb BBIMIPAaTh 4 TapTUU U3 IIATU:

=G @) () -3

b. BeposTHOCTE BRIMTpHIIIa 7 U3 9:

;Y 1\ 9.8 1 9
Pu=7=c-(3) -(3) =12 @p 188

OTcrofa SICHO, 4TO BEpOATHEE MEPBLIH Clrydaid.

3amaua 4. Halitu HanBeposTHelIIee YHCI0 OpaKOBAaHHEIX JieTaneit u3 S5-Ti
OTOOpAHHBIX U BEPOSITHOCTD TOr0 YUCJIA, €CIIM BEPOSTHOCTH U3TOTOBJICHUS
cTaHnapTHol aeranu pasHa 0,8.

Pewenue. HauBeposiTHeHIIICE YHCIIO TIOSBICHHUS OpaKOBaHHBIX JCTAICH
clenyroouee:
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EQVHCTBEHHOE LIENI0E YHCIIO, YAOBICTBOPSIOIIEE TOTyICHHOMY HEPaBEeHCTBY
mg = 1, ¥ BepOATHOCTH MOSIBICHUS OJJHON OpakoBaHHOW JIETaNIM BBIYUCIUM O
¢dopmyne beprymmm:

Ps(1) = CL-0,21-0,8% = 0,4096

A3adauu ona pewienusa Ha RPAKMUYECKOM 3AHAMUU

5.1. Dx3aMeH cOCTOUT 13 6 BOIPOCoB TecTa. Ha kaxkablii Bompoc mpeiaraercs 3
BO3MOXKHBIX BapHaHTa OTBETa, CPEIH KOTOPBIX HEOOXOIUMO BEIOpATh OANH
IIpaBUIBHEIA. KakoBa BEpOsSTHOCTE TOTO, UTO METOIOM IIPOCTOTO YTaAbIBAHHS
YAacTCsl OTBETUTH 110 KpaliHel Mepe Ha 5 BOIIPOCOB?

5.2. Bparaps mapupyert (T. €. oTpaxkaeT) B cperreM 0,3 Bcex
OMHHA/IIIATUMETPOBEIX MTpadHEIX yrapoB. KakoBa BepoITHOCTE TOTO, UTO OH
BO3BMET POBHO JIBa U3 YETHIpEX yAapoB?

5.3. Tect 1o Teopuu BeposiTHOCTeH cocTout u3 10 Bonpocos. Ha xaxslii Bomrpoc
B TECTe MpeiaraeTcs 4 BapHaHTa OTBETa, N3 KOTOPBIX HAlO BEIOPATh OJMH
npaBUiIbHbIA. KakoBa BEPOSTHOCTB, YTO COBEPIIEHHO HE FOTOBACH K TECTY,
CTYZAEHTY yJacTcsl yraJiaTh IpaBUILHEIE OTBETHI 110 KpalfHel Mepe Ha BOIPOCOB?

5.4. BeposTHOCTh MMONagaHus B MULIEHb Y HEKOTOPOro OUATIIOHUCTA IIPU OJHOM
4

BBICTPEIIC PaBHA . Cnopremen Jenaer 5 BbicTpenioB. KakoBa BEpOsITHOCTh He

MeHee Tpex HOoIaJaHui, eciy IoNagaHue B MUIIEHb IIPU KaXKIOM IIOCIIETYIOIEM

BBICTPECJIC HE 3aBUCUT OT NPCABIAYIIINUX BBICTpeJ'IOB?

5.5. U3BectHO, uTo 80 % yauTenei — sxeHIMHbL. Halfure BeposSTHOCTH TOTO, UTO
W3 TIATH CITy4aifHO OTOOpaHHBIX yaHTenel Ooliee Tpex - JKEHIIHEL.

m3aoauu 013 OomauiHezo 3a0anus

5.6. [IBe TpeTu COTPYIHUKOB KOMIIAHUU UMEIOT BOJUTEILCKOE YAOCTOBEPEHHE.
Jlns KOMaHANPOBKH CITydalHBIM 00pa30M BHIONPAIOT YETHIPEX COTPYIHUKOB.
KakoBa BeposSTHOCTB TOTO, UTO 1O KpalfHEel Mepe y IBYX M3 HUX eCTh MpaBa
BOIUTENA?
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