denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00Pa30BaTeIbHOE yUPEKICHUE
BBICILIETO MPO(eCcCHOHANBEHOT0 00pa3oBaHus
«ToMckuit rocyAapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET

TEOPUSA BEPOSATHOCTEN U
MATEMATHYECKASA CTATUCTHUKA

Bapuants! 3ananmit

KonTtponbHas pabota
JUISL CTYJIEHTOB 3a0YHOU (hOpMBI O0yUEHUS

CocraBuTenb O.B. UsanoBa

Tomck 2016



Teopus BepositHocteit/Coct. O.B. BanoBa — Tomck: M3n-Bo
Towm. roc. apxut.-ctpout. yH-Ta, 2016. — 28 c.

Penensent P.1. Jlazapesa
Penakrop A./0. JIlunaruukosa

KontponbHas paboTta K caMOCTOSITENBHOW paboTe MO IUCIHUIUIHHE
B2.b.1 — «Martemaruka» npu usydeHHMH TeMmbl «Tepusi BeposiTHOCTEH U
MaTeMaTUyecKasi CTATUCTHKA» CTYyIEHTaMU BTOPOI0 Kypca 3a04HOM (pOpMEI
0o0ydeHwus.

[TeuaTaroTcsi MO pENICHUIO METOAMYECKOTO CeMHHapa Kadepsl
BhICLICH MaTeMaTuku, mpoTokos Ne 1 ot 31asrycra 2016 r.

¢ 1.09. 2016
o 1.09.2021

Opurunan-maket noarotosieH O.A. IBaHOBOA.

TTonnucano B neuats 12.10.16.
®dopmar 60x84. bymara odcer. I'apuutypa Taiimc.
VYu.-m3a. 1. 2,37. Tupax 50 k3. 3akas Ne

N3n-80o TTACY, 634003, r. Tomck, . Consinas, 2.
Otneuarano ¢ opuruHan-makera B OOII TTACY.
634003, r. Tomck, yin. [Taptuzanckas, 15.



BBEJIEHUE

[Ipennaraembple KOHTPOJIbHBIE PabOTHI IpelHa3HAYEHBI MJIs
CaMOCTOSITENILHOM pabOThI CTYJEHTOB BTOPOrO Kypca 3a0YHOU (OpPMBI
O6y‘-ICHI/I$I Ipru U3y4YCHUHN TCMbI ((TCOpI/Iﬂ BepOﬂTHOCTeﬁ 1 MaTeéMaTH4deCcKas
CTaTUCTHKA».

MareMaTHuecKoe CcoJepKaHue TaHHOTO pasjiesia HalpaBlIeHO Ha
(bopmupoBaHue y cTyieHTOB mpodeccuonanbHeix komnerenuui (I1K):

(IIK-1): HCIIOJIb30BAaHUE OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JTUCIUTLIAH B npodeccroHanbHOI
JeSITeIbHOCTH, TIPUMEHEHUSI METO/I0B MaTeMaTHYeCKOro aHaiu3a U
MOJICTIUPOBAHUS ~ TEOPETHYECKOr0 M JKCIEPUMEHTAILHOTO
UCCIICIOBaHMUS.

(ITK-2):  cnocoOGHOCTH  BBISIBUTH  €CTECTBEHHOHAYUHYIO
CYIIHOCTh TpPOOJEM, BO3HUKAIOMIMX B XOJe MpodheCCHOHATLHON
NeSTeIbHOCTH, MpPUBIEYb Ui HUX pEIIeHUs COOTBETCTBYIOIIUN
(GU3MKO-MaTEeMaTHIECKUH armapar.

(ITK-5): BmajmeHWeM OCHOBHBIMH METOJAaMH, CIIOCOOaMH H
CPEICTBAMHU TMOJYYEHMsI, XpaHEHHs, NepepaboTKu HHPOpMaIH,
HaBbIKaMU pabOThl C KOMIIBIOTEPOM KaK CpPEACTBOM YIIpaBJICHUS
uH(popManuei.

B pe3ynbraTe ocBOeHUs MaTepuana CTYACHT J0JIKEH:

3HaTh OCHOBHBIE IOHATHSA TEOPUU  BEPOATHOCTEH U
MaTeMaTHYECKOM CTaTUCTUKU: OIpe/ielIeHue BEPOSITHOCTH, TEOPEMBI
CIIO)KEHUSI M YMHOXXEHHUSI BEPOSITHOCTEH, 3aKOHBI pacCIpeeiIcHUs
CIIy4aifHBIX BETUYHH.

YMeTh NpaBWIBHO HCIONB30BATh TMOHITHS W METOABI TpH
MEPBUYHOI 00pabOTKe CTATUCTHUECKON BHIOOPKH.

Branerp mMeromamu pemieHusi 3amad TEOPUU BEPOSTHOCTEH U
MaTeMaTHYECKOM CTaTUCTUKH.

Teopusi BEpOATHOCTE W  MaTeMaTH4eckass CTaTUCTHKA
SBIISICTCS OCHOBHBIM MaTeMaTHYECKMM ammapaToM B  Kypcax
9KCIIEPUMEHTAILHON (PU3UKU, IKOHOMETPUKH U JPYTUX AUCHUILINH.



1. IPABHJIA BBIITIOJIHEHUA 1 O®OPMJIEHUA
KOHTPOJIbHOM PABOTHI

1. KoHTposbHy0 paboTy Ha/lo BBIIOIHSTE B TETPAIU, HAa O0JIOKKE
KOTOPOH TOJKHBI OBITh SICHO HAITMCAHbI (JaMUIIHSI CTYJCHTA, €T0
WHUIMANBI, y4yeOHbIH HOMep (mmdp), Ha3BaHHE KOHTPOJIHHOM
paboTHL.

2. CTyAeHT JIOJIKEH BBIIOJHUTH KOHTPOJbHBIE 33aJaHUs IO TEOPUU
BEPOSTHOCTEW MO BapHaHTy, HOMEpP KOTOPOTO COBHANaeT ¢
nocneanei uudpoi ero ydeOHoro Homepa (mmdpa), mocienHen
uQpoit HoMepa 3a4eTHON KHIDKKH.

WuauBuyalbHble 3alaHUsl 0 MaTeMaTHYeCKOM CTaTHCTHKE
(tabm. 1) mpencraBisioT coboi BBHIOOPKY U3 80-TH HAOIIOJACMBIX
3HAUEHUN JUIsl HENpEepbIBHOM ciy4aiHOM BenuuuHbl. Kaxknas
BBHIOOpKA 3aHUMAET OTICNIbHBIM CTOJIOEI, HOMEpP KOTOPOTO €CTh
HOMEp BapHUaHTAa.

3. Ilepen pemeHneM KaxI0i 3aauu HAJI0 IEPEMUCATH TIOJTHOCTHIO
€€ YCJIOBHE.

4. Pemienue 3a7a4 HaJl0 U3Jarath MOJAPOOHO M aKKYPaTHO, OOBSICHSS
U MOTHBHPYS BCE IEHCTBHS 110 X0y PEIICHHUS.

5. PucyHku MoryT ObITh BBIIIOJIHEHBI B KapaHjalie Ha OObIYHON WIIH
MILTUMETPOBO Oymare.

6. ba3oBble MOHATHS TEOPHH BEPOSTHOCTEH U MaTeMaTHIECKOM
CTaTUCTHKH U PUMEPHI PEIICHUS 3a]1a4 U3JI0KEHbI B METOMUYECKUX
yka3zaHusx [5, 6, 7], Haneyatanubix B uzfgarensctee TTACY.



11 SATAHMS IS KOHTPOJIBHOM PABOTBI
Bapuanr 1.

1. a) B ypae 5 Oenbix u 4 dyepHbIX 1mapa. M3 ypHBI BBIHUMAIOT OJIMH
nrap. KakoBa BEposTHOCTH TOT0, YTO OH O€Jblii?

6) Crynment 3nHaer 20 wu3 25 BompocoB mnporpammbl. Haiitu
BEPOATHOCTb TOT0, 4YTO CTYAEHT 3HAeT MPEAJIOKEHHBIE €My
9K3aMEHATOPOM TPH BOIPOCA.

2. BeposTHOCTD XOTsI OB OHOTO TMOMAJaHUs B LEIb MPU YETHIPEX
BbIcTpenax paBHa 0,9984. HaiiTu BepoOSTHOCTH IOMNAJaHUS B LIEJIb
IIPU OJHOM BBICTpEIIE.

3. O6cnenoBanacy rpynna u3 10000 yernoBek B BO3pacTe CBBIIIE
60ner. Oxkazamoch, uyto 4000 denoBEK SBIAIOTCA MOCTOSHHO
KypsaummMu. Y 1800 kypsmx oOHapyKUIUCh CepPbe3Hble U3MEHEHUS
B jerkux. Cpeau HEeKypsAUIMX HM3MEHEeHMsI B Jjerkux umenu 1500
yenoBek. KakoBa BepoOATHOCTb TOro, YTO Hayraja 00CIeIOBaHHBIN
YeJloBeK, UMEeeT M3MEHEHHUs B Jierkux? KakoBa BeposSTHOCTH TOTO,
YTO Hayrajg oOCJIeJOBaHHBIM YEJIOBEK, HMEIOLIUH H3MEHEHHUs B
JIETKUX, SIBJISIETCS Kypsium?

4. a) Uro 6osee BEpOSITHO BBIMIPATh Y PABHOCHIBHOTO MPOTHBHUKA!
HE MeHee JBYX MapThil U3 TpEX Wiu He Oojiee OJHOM U3 NBYX MpHU
Urpe B I1axmarhbl?

06) C 6a3e1 B mara3zun otnpasieHo 4000 TmaTeabHO yIMaKOBaHHBIX
JNOOPOKAUYECTBEHHbIX H3/eIHid. BeposTHOCTH TOro, 4ro wu3nenue
noBpeaurcs B mytH, paHa 0.0005. HaliTu BeposITHOCTB TOTO, YTO U3
4000 u3aenuii B Mara3uH NpuOyaAyT 3 UCIIOPUYEHHBIX U3JIENHUS.

5. a) Haiitu maTemaruueckoe OXXHUJAHUE U JTUCIEPCUI0 CYMMBI
OUYKOB, BBIMAJAIOIIMX Ha JBYX HUIPAIbHBIX KOCTSAX IPU OJHOM
OpocaHuu.

0) [Ipu kakux 3HaUYeHHsX napamerpoB K u b GpyHKIHs



0 X <-1,
F(x)=qkx+b —1<x<2
1 X>2

MOXET OBbITh ()YHKIMEH paclpeleieHuss HEKOTOPOH HeNmpephIBHOW
ciyuaiiHon BenmumHbl X ? Haiitu BepositHocth P(- 2,3 < X < 1,5).
[Toctpouts rpaduku GyHKIMH pacupenaciacHus F(X) u mIoTHocTH
pacripeaesnenus f (X) aToii ciydaiiHOW BETUYUHBI.

Bapuanr 2.

1. a) B marazun noctynuio 40 HOBBIX IIBETHBIX TE€JIIEBU30POB, CPEIU
KOTOPBIX 7 UMEIT CKphIThle AedekTsl. Haynauy orOupaercst oauH
TENEeBU30p Ul npoBepku. KakoBa BEpOSTHOCTb, YTO OH HE HUMEET
CKPBITBIX Je(EeKTOB?

06) Cpenu 100 nmorepelHbIX OUIIETOB €CTh 5 BBIMTPHINIHBIX. Haiitu
BEPOSITHOCTh TOTO, YTO J[Ba HayJauy BbIOpaHHBIE OMJIETHI OKAXYTCS
BBIUTPBILITHBIMU.

2. B mepBoM smmke HaxoguTcs 2 O€nbIX M 5 YepHBIX LIAapOB, BO
BTOPOM sIIlIMKe - 3 OenbIX W 2 4epHbIX mmapa. M3 xaxmoro smmuka
BBIHUMAIOT MO OJHOMY mapy. HalTu BeposTHOCTH TOro, 4ro ola
BBIHYTBIX

11apa - YEpHBIE.

3. Mara3uH noaydaer 3J€KTPOJIAMIIOUKH C JBYX 3aBOJOB, MPHYEM
JI0J1s1 TIEpBOTO 3aBojia cocTaBisieT 25 %. M3BecTHO, uTO H0nsa Opaka
Ha 9THUX 3aBOJaxX paBHa cOOTBETCTBEHHO 5 % um 10 % ot Bcei
BhINTyckaeMmoil mpoaykuuu. [Iponaser Hayrag 6eper oiHy JaMIIOUKYy.
KakoBa BeposSITHOCTb TOTO, UTO OHA OKa)KeTCsl OpaKOBaHHOI?

4. a) YcCTpoWCTBO, COCTOMT M3 MSATH HE3aBHCUMO pabOTaroIUX
3J€MEHTOB. BepoATHOCTh O0TKa3a Kaxxa0ro u3 Hux pasHa 0,2. Haiitu
BEPOATHOCTb TOTO, YTO OTKAXYT: TPHU DJIEMEHTA; HE MEHEE YEThIPEX
9JIEMEHTOB; XOTsI Obl OJTUH JIEMEHT.



0) HaiiTi BeposITHOCTH TOTO, uTO eciu Opocuth MoHery 200 pa3, To
ope BoimazaeT ot 90 go 110 pas.

5. a) B ropome 4 xommepueckux OaHKa. Y KaXIOTO PHUCK
OankpoTcTBa B TedeHHe roma cocrabisger 20%. CocrtaBbTe psij
pacmnpenelieHuss 4uciia 0aHKOB, KOTOPBIE MOTYT OOQHKPOTUTHCS B
TEUEHHUE CJICTYIOIIEro roja.

0) 3amana ¢QyHKIUS pacmnpenesieHuss HENpPephIBHON CIIy4aliHOMN
BEJMYHUHEI X :

0 X <3,
F(x)= C(x—3)2 3<x<5
1 Xx>5

Haiitn koaddurment C, twiotHOCTh pacnpenencaus [ (X).
[Moctpouts rpaduku F(x), f (). Haiitu BepositHocts P(3 < X < 4).

Bapuanr 3.

1. a) 1 cenTsdbps Ha mHEepBOM Kypce OJHOro U3 (aKyJbTETOB
3aIJIaHUPOBAHbl 0 PACNMCAHUIO TpHU JeKuuu u3 10 pasnnyHbIx
npeamMeToB. CTYIEHT, HE yCHEBIINN O3HAKOMUTBLCS C PACIUCAaHUEM,
IIBITAETCs €TO

yragatb. KakoBa BepoOSITHOCTh ycmexa B JaHHOM 3KCIEpUMEHTE,
€CIIM CYMTaTh, YTO JI0OOE pachucaHue U3 TpeX MPeIMETOB
PaBHOBO3MOKHO.

6) B smuke cpeau 100 geraneit Haxoautcss ojnHa OpakoBaHHas. U3
AlIMKa Hayaady u3BiedeHbl 10 peraneil. HailTu BEposITHOCTH TOTO,
4TO CpeJId HUX OKaXETCsl OJJHa OpaKkoBaHHAs.

2. JIBa cTpenka HE3aBUCUMO JIPYr OT JAPYyTa CTPENAIOT IO OJHOH H
TOM e 1enu. BeposTHOCTh monagaHus JUisl IEPBOrO CTPEJIKAa PaBHA
0,8; mia BToporo - 0,9. HaliTu BEpOSITHOCTh TOpaKEHUS LIENH.

3. 13 1000 namn 380 mpunaanexar k 1 maptuu, 270 — ko BTOpoi
napTuu, ocTalbHble K TpeThedl. B mepBoit maptum 4% Opaka, BO
BTOpOH - 3%, B Tperheil — 6%. Haynauy BeiOMpaeTcs ofHa jiamra.



Onpenenuth BEpPOATHOCTH TOTO, 4YTO BbIOpaHHas Jamma —
OpakoBaHHasl.

4. a) BeposTHOCTb H3TrOTOBJCHUS HA AaBTOMATHYECKOM CTaHKE
cTaHgapTHou Aetanu paBHa 0,9. OnpeaenuTs BEPOSITHOCTb TOTO, YTO
U3 Tpex HayJaudy B3SThIX AETajeil: JBE OKa)XyTCs CTaHAApTHBIMU;
BCE TPU OKAXKYTCSl CTAHJIaPTHBIMHU.

0) IlpuBHuBKa OT rpummna JaeT MOJIOKUTEIbHBIA pe3ynbrar B 70%
cinydaeB. HaliTu BeposiTHOCTB, uyTO B Tpymme u3 15 yenoBek Oonee
YyeM JUIsl IByX OHa OyzeT Oecrone3Hou.

5. a) OXOTHHK CTpensieT MO OUYM J0 MEpBOro IMOMaJaHus, HO
ycreBaer cienarbh He Oosiee yeThlpeXx BbICTpesoB. COCTaBUTH 3aKOH
pacmpeziefieHus] Yuclia MPOMaxoB, €CIU BEPOATHOCTh MOMAJaHHs B
LeJb

IIpU OJTHOM BbICTpesie paBHa 0,7. Halitu nucniepcuto 3Toil cirydaitHou
BEJIMYMHBI.

0) Ipu kakux 3HaYCHUsIX mapameTpoB K u b ¢pyHKIms

0 X<3,
F(x)=qkx+b 3<x<5
1 X>5

MOXXET OBITh (DYHKIHEW pacrlpeeseHUs HEKOTOPO HENpephIBHOM
cny4aiiHor BenmuumHbl X ? Haiitu BepositHocth P(- 3 < X < 15).
[Moctpouts rpaduku dynkiwn pactpeaenenus F(x), f (X) atoi
CITy4ailHON BEJINYMHBI.

Bapuanr 4.

1. a) Hamer 5 xaprouek ¢ OykBamm A, U, JI, M, . Haiitu
BEPOATHOCTH TOTO, YTO MoNydutcsi cioBo MUJIAS, ecnu kapTodku
BBIOMpAIOTCS HayraJ OJHA 3a JPYrod W pacloyiararoTcs B psja B
MOPSIIKE TIOSIBIICHUS.



0) B ypue 3 Oenbix u 7 yepHbIX mapoB. M3 ypHBI BBIHMMAIOT (C
BO3BpALlEHHEM BBIHYTOrO Inapa oOpaTHO) [nBa Imapa. Kakosa
BEPOSITHOCTH TOTO, YTO XOTS ObI OIMH pa3 NOABUTCS OeJblii map?

2. B komome 36 kapr. Hayrag BemHUMaroT 4 kaptel. Haiitu
BEPOSTHOCTH TOTO, YTO CPEII HUX OKAXKETCS XOTSI OBl OJIUH TY3.

3. ®upma uMeeT TpPU HCTOYHHMKA IOCTABKM KOMIUIEKTYIOIIUX —
¢upmer 4, B u C. Ha nomo ¢upmsl A npuxoautcs 50% obiero
o6bema noctaBok, B — 30% u C — 20%. V3 npakTUKA U3BECTHO, YTO
10% nocraBnsiembix pupmoit 4 neraneii OpakoBaHHbIe, HUpmMoit B —
5% u dpupmoii C — 6%.

1) KakoBa BeposiITHOCTb, UTO B35iTas Hayraj JeTajlb OKa3ajiach
OpakoBaHHOM?

2) KakoBa BepOATHOCTb, 4TO B3sITasi HayraJl M OKa3aBLIAsCs
OpakoBaHHOI J1eTanb moiyueHa ot Gpupmsl A?

4. a) Momnery Opocaror 6 pa3. Bremamenue repba W pemku
paBHOBeposATHO. HaifTu BepoATHOCTH TOro, uTo: rep0 BhINAJIET TPU
pa3za; rep0 BBINAJET OAMH pa3; repOd BBINAJAET HE MEHEE JBYX pas3.

0) Pemuts 3a1auy B ycnoBusix cxeMbl bepHysu. Pei6ak 3abpacbiBai
cnuHHUHT 10 pa3. HaliTu BepoSITHOCTH TOTO, UTO OH IOWMai XOTsI Obl
OHY pbIOy, ecinu onaHa pblda NPUXOAWUTCS B cpenHeM Ha 12
3a0pachIBaHU CIIMHHUHTA.

5. a) B marazune mpojaroTcs 5 OTEYECTBEHHBIX M 3 HUMIIOPTHBIX
teneBu3opa. CocTaBUTh  3aKOH  paclpeiesieHus  Ciyd4aiHON
BEJIMYMHBI — YHCIa UMIIOPTHBIX M3 YETBHIPEX Haynayy BBIOpaHHBIX
TeneBu3opoB. Haiitu ¢(yHkmumio pacmpeneneHus 3TOH CiydaiHOM
BEJIMYMHBI U TOCTPOUTH €€ rpaduk.

0) /lana mioTHOCTB pacupeneseHus ClIydaHON BETUIHHBI X !

0 x <0,
f(x)=1bx 0<x<5
1 X>5

Onpenenuts moctostuayio b, HaliTh QyHKIHIO pacnpenenenus F(X),
BBIYUCIUTH BeposaTHOCTh P(3 <X < 5). TToctpouts rpaduku F(X), f(x)



ATOM CIy4YallHOW BEJIUYUHBI.
Bapuanr S.

1. a) Kox momodona coctout u3 Tpéx nudp, KOTOphIE MOT'YT
nOBTOPATHCS. KakoBa BEpOsSTHOCTD, UTO, Cy4yailHO Habupas udpsl,
MOJKHO yraJarb Koa?

0) B xopoOke HaxoauTCs 4 CHHUX, 5 KPACHBIX M 5 3€JIEHBIX
kapanjameil. Hayrag oqnoBpemenHo BeiHUMaKOT 10 kapangamei.
HaiiTu BeposTHOCTH TOTO, YTO Cpeau HUX OyAeT 3 CHHUX U 3
KpacHBIX KapaHjaumia.

2. CTyzeHT pa3bICKMBAET HY)KHYIO0 eMy (OopMyITy B TpeX
crpaBoYHHUKaX. BeposTHOCTH TOTO, 94TO (hOopMyIa COAEPKUTCS B
MEPBOM, BTOPOM, TPETbEM CIIPABOYHHUKE, COOTBETCTBEHHO PaBHbI
0,6; 0,7; 0,8. HaiiTi BEpOSTHOCTH TOTO, 4TO OPMYJIa COIACPIKUTCS a)
TOJILKO B O/IHOM CIIPaBOYHUKE; 0) TOJIBKO B IByX CIIPaBOUYHHUKAX B)
BO BCEX TPEX CIPAaBOYHUKAX.

3. B mkosie o0y4yaercss OJMHAKOBOE KOJIMUYECTBO MAJIbUUKOB U
JIEBOYEK. Y BOCBMMU/JIECSATH MPOLIEHTOB JEBOYEK U Y TPUILIATH
IPOIIEHTOB MaJbUMKOB JUIMHHBIE BOJIOCHL. KakoBa BepoSTHOCTB TOTO,
YTO y Ciy4yaiiHO BEIOpAaHHOTO y4Y€HHKa JUIMHHbIE BoJochl? KakoBa
BEPOATHOCTH TOTO, UTO CIy4ailHO BHIOPAHHBIN YUEHUK C JITUHHBIMU
BOJIOCAMH —MaJIbuuK?

4. a) BcxoxecTb ceMsiH JaHHOTo pacteHus cocrasiseT 90 %. Haiitu
BEPOSATHOCTH TOTO, YTO U3 MATH MOCEIHHBIX CEMSH B3OHAYT: YETHIPE;
HE MEHEE YETHIPEX.

0) KakoBa BeposiTHOCTB, 4TO B TpyIIe, cocTosmniei u3 30 CTyIeHTOB,
HUKTO HE POJWIICS B sITHBApe.

5. a) BeposTHOCTH TOCPOYHO CIaTh SK3aMEH Ha «5» I KaXKJI0TO U3
YeThIpeX CHAIOUIMX CTyneHTOB paBHa 0,6. Ciaydaiinas BenmuunHa X —
YHCIIO CTY/ICHTOB (U3 3THUX YETHIPEX ), CAABIIUX 3TOT IK3aMEH Ha «5».
1) CocTaButh 3aK0H pacnpeneneHus X .

2) Haiitu matemarnueckoe oxumanue M(X ) u mucnepcuro D(X ).

10



3) IMoctpouts rpaduk GyHkIME pactpeneneHus F(X).
4) Haiitu BepositHocTh P(0,5 < X < 3).
0) /laHa JIOTHOCTH pacHpeesieHus CIIy4aiiHON BeJIMYUHBI X !

0 x <0,
f(x)=1bx 0<x<7
1 X>7

OmnpenenuTh NOCTOSHHYIO D, HaiiTh QyHKUMIO pactnpenencHus F(X),
Haiitu BepostHocTh P(0,5 < X < 3). IToctpouts rpaduxwu f (X) u F(X)
ATOM CIy4YaillHOW BEJIUYUHBI.

Bapuanr 6.

1. a) B kopoOke HaxoauTCsl 5 CHHUX, 4 KPACHBIX U 3 3€JICHBIX
kapanjaama. Hayrag oqHoBpeMeHHO BHIHUMAIOT 3 KapaHaia.
Haiit BEpOSTHOCTB TOTO, UTO BCE OHM 3EJIEHBIE.

6) B snorepee 30 6uneToB, U3 KOTOPBIX 5 BRIMTPHIMIHBEIX. KakoBa
BEPOSATHOCTb MOIYYUTh 0OJIE€ OHOIO BHIMTPBILIHOTO OMIIeTa, B3SB
Haynauy 4 6unera?

2. B memike cmemmansl HUTH Tpex 1BeToB: 30% Oembix, 50%
KPacHBIX, OCTaJIbHBIE 3eJIeHble. ONPEeNeNIUTh BEPOATHOCTD TOTO, YTO
IIPU N1OCJIEI0BATEILHOM BBITATMBAHUM Hayraj TPEX HUTEH OKaKeTcs,
4TO

BCE€ OHU OJIHOTO IIBETA.

3. 45% TeneBU30pOB, UMEIOIIMXCS B MarasuHe, U3roToBJIEHbI HAa 1-M
3aBojie, 15% Ha — 2-M, oCTaJIbHBIC — Ha 3-M 3aBojie. BeposTHoCTH,
4TO TEJIEBU30PbI, U3TOTOBJIEHHBIE HA ATUX 3aBOJIaX, HE MOTPEOYIOT
pPEMOHTa B TE€YEHHE rapaHTHITHOTO cpoka, paBHbI 0,96, 0,84, 0,9
COOTBETCTBEHHO. HaliTh BEpOSITHOCTD TOTO, YTO KYIJIEHHBIN
HayJauy TeJIeBU30pP BBIAEPKUT rapaHTUMHBIN CPOK pabOTHI.

4. a) [Ipu nepenaye cooOIIEHUS MO KaHATY CBSI3U BEPOSITHOCTD
MCKaxxeHus oqHoro 3Haka paBHa 0,01. KakoBa BEpOSITHOCTh, YTO MpH
nepeaaye cooOIEHHs U3 5-1U 3HAKOB JIOMYILEHO OJTHO UCKaKEeHUE?
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0) Ilpu BBe1eHNH BAKIMHBI IPOTUB MTUYHETO I'PUMIIA UMMYHHUTET
cozmaercs B 99,98% ciygasx. Onpenenure (IpubIMKEHHO)
BEPOSTHOCTH TOr0, 4To U3 10000 BaKIIMHUPOBAHHBIX MTHUI 3200JIEIOT,
o

MEHBIIEH Mepe, 1BE NTHIIBI.

5. a) [IponaBen nmokymnaeT NepCcUKH OOJBIIMMHU MAPTUSIMU. Y UUTHIBAS
CKOPOTIOPTSAIIMIACS XapaKTep ToBapa, OH JomycKaet, 4ro 15%
bpykTOB OYAYyT moAMOpYEHBI. J{J1s1 MpOBEpKHU KauecTBa MpoaBel]
BbIOMpaeT 5 nepcukoB. CiayyaiiHas BennuuHa X — YUCIIO
MOJMOPYEHHBIX PPYKTOB CPEAH BHIOPAHHBIX.

1) CocTaButs psg pacupeneneHus X .

2) Haiitu maremarnyeckoe oxumanue M(X ) u mucnepcuro D(X ).

3) IMoctpouts rpaduk GyHkIME pactnpeneneHus F(X).

4) HaiiTu BEpOosITHOCTH TOTO, YTO MPOAABEI] KYIUT JAHHYIO TAPTHUIO
MIEPCUKOB, €CJIN JJISl 3TOTO CPEN BEIOPAHHBIX 5 MEPCUKOB JTOJIKHO
ObITH He OoJiee IBYX MONOPUYCHHBIX.

0) /lana mioTHOCTB pacnpeneseHus ClIydyaiHON BETUYHHBI X:

0 X <0,
f(x): bx 0<x<4.7
1 Xx>4.7

OmnpenenuTh nocTOsIHAYIO b , HaliTH QyHKIUIO pactpenencHus F(X)
Y [IOCTPOUTH €€ rpaduK, BBIYKCIUTD BeposTHOCTH P(3 < X < 5).
[MocTpouTh rpaduk mwioTHOCTH pactpeaeneHus f (X)

9TOM CIIy4aliHOW BEJIMYUHBI.

Bapuanr 7.
1. a) bpomens! 2 urpanbusie kocTu. HailTh BEpOSITHOCTB TOTO, UTO
CyMMa BBINIaBIINX OYKOB He IpeBocxoauT 11.

0) B smuke 5 anenscuHoB U 4 si6noka. Haynauy BeiOupatorcs 3
dpykTa. KakoBa BEpOsATHOCTB, YTO BCE TPU QPYKTa — areIbCUHBI?
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2. I3 aspoBoK3aiia OTIpaBUIIMCH 2 aBTOOYCa-3KCIIpecca K Tparam
camMoJETOB. BeposITHOCTH CBOEBPEMEHHOTO MPUOBITHS KAXkKI0TO
aBTOOYyca B asponopt paBna 0,95. HaiiTi BeposTHOCTB TOTO, UTO: a)
00a aBTOOyca nmpuayT BoBpems; 0) 06a aBToOyca Ormo3/aarT; B)
TOJILKO OJMH aBTOOYC NMPHUOYIET BOBPEMS; I') XOTs ObI OIMH aBTOOYC
pUOYIET BOBPEMSI.

3. Ilepen noceBom 80% Bcex ceMsH ObLIO 00paboTaHO
AIOXUMUKAaTaMU. BeposSTHOCTH MOpa)KeHUs pacTEHU, IPOPOCIIUX
U3 3TUX ceMsH, BpeauTensaMu paBHa 0,06, a pacTeHMit, IPOPOCHIINX
u3 HeoOpaboTtanubix ceMsH — 0,3. KakoBa BepOSITHOCTh TOTO, UTO
B3STOE HayJauy pacTeHUE OKAXKETCS MOPaKEHHBIM?

4. a) OnpenenuTts BEPOATHOCTbD, YTO MPHU MATH OPOCAHUAX MOHETHI
rep0 BBIMMAJIET YETHIPE pasa.

6) C 6a3bl B marasuH otnpanieHo 4000 TmarenbHO ymaKOBaHHBIX
NOOpPOKAYECTBEHHBIX U3AEHA. BeposSsTHOCTH TOTO, UTO H3/Ienne
nospenutcs B mytH, pasHa 0.0005. HaiiTu BEposTHOCTB TOTO, UTO U3
4000 n3nenuii B Mara3uH npulyayT 3 UCIOPUYEHHBIX U3ENs.

5. a) IlpousBoasATCS HE3aBUCUMBIE UCIIBITAHUS TPEX MPUOOPOB.
BepositHocT otkaza mis Hux 0,2, 0,3, 0,1 cooTBeTCTBEHHO.
Crnyyvaiinas BeMM4MHa X — YUCIIO OTKa3aBIIUX MPHUOOPOB.

1) CoctaBuTh 3aKOH pacnpenencHus X .

2) Haiitu maremaruueckoe oxuaanue M(X ) u nucniepcuro D(X ).
3) IMoctpouts rpaduk GyHKIHE pactpeneneHus F(X).

4) Haiitu BepositHocTh P(0,5 < X <3).

0) /lana mioTHOCTB pacnpeneneHus ClIydyaiHON BeTUIHHBI X:

0 X <0,
f(x): bx 0<x<3.2
1 X>3.2

OmnpenenuTh nocTosiHAYIO b , HaliTh QyHKIMIO pacnpeaencuus F(X)
Y ITOCTPOHTH €€ TpaduK, BBIYUCIUTH BeposiTHOCTH P(2,3 <X < 5,1).
[TocTpouTs rpaduk IIOTHOCTH paclpeaeIeHus

f (X) aT0i1 CiTy4aliHOM BETMYMHBI.
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Bapuanr 8.

1. a) Jansl 5 kaprouek ¢ OykBamu A, b, O, 3, P. Haiitu BepoSTHOCTH
TOTO, 4TO TIosTyanTtcs cioBo OBPA3, eciiu kapToUKku BEIOMPAIOTCS
HayraJ 0/1Ha 3a JPYroi U pacroJlaratoTcs B psij] B MOPsSAKE
HOSIBJICHMSL.

0) CoBeT AMPEKTOPOB KOMIIAHUM COCTOUT U3 TpeX OyXrajiTepos,
TPEX MEHEIKEPOB U BYX MHkKeHepoB. [lnanupyercs coznatsb
MOJIKOMHUTET U3 €ro wieHoB. KakoBa BEpOATHOCTH TOT0, YTO BCE TPOE
B 3TOM

OJKOMHTETE OyIayT OyXranTepni?

2. BeposTHOCTh CBOEBPEMEHHOI'O BBIIIOJHEHUS 3aaHUs TPEMs
HE3aBUCHMO pabOTAOIUMK OpUTalaMi COOTBETCTBEHHO paBHEI 0,5;
0,6; 0,7. HaiiTi BepoATHOCTh CBOEBPEMEHHOI'O BBIITOJHEHUS 33 JaHUS
X0T4

OBl OJTHOM OpHUTamOH.

3. B MarasuH nocTymnaroT 0JIMHAKOBbIE U3/ENHs C TPEX 3aBOJIOB,
IIpUYeM NepBbIi 3aBoj noctasui S0 uznenuit, BTopoi — 30, TpeTnii —
20 . U3BecTHO, uTO /10JIst Opaka Ha ATUX 3aBOJIaX paBHA
cooTBeTCTBEHHO 5%, 10% 1 15% oT Bcell BbITycKaeMOW MPOLYKIIUH.
KaxoBa BeposITHOCTb TOTO, YTO KYIJIEHHOE M3/1€JTUE OKAKETCS
xopouero kayectBa? KakoBa BEpOSTHOCTB TOT0, YTO KYIUIEHHOE
U3JIeIMe XOPOIIEro KayecTBa U3rOTOBJIEHO HA TPEThEM 3aBojie?

4. a) UrpanbHas xocTh Opocaercs 5 pa3. HaiiTu BeposTHOCTB TOTO,
YyTO 2 pa3a BbINAJIET MIECTh OYKOB.

6) Cpenu cemsin pxu 0,04 % copusikoB. KakoBa BeposITHOCTb IpU
ciydaitHoM ot6ope 5000 ceMsiH 0OHAPYKUTh 5 CEMSIH COPHSIKOB?

5. a) OOpbIB poH3011Ie]T PABHOBEPOSTHO HA OJJTHOM M3 5 3BEHBEB
tenedoHHOM IMHUA. MOHTEP 00CIIeNyeT X MOCIIET0BATEIHLHO 10
oOHapy>keHHs 0OpbiBa. CiryuaiiHast BeMuuHa X — 4YUCII0
00cie10BaHHBIX

3BEHBEB.

1) CocraButh psan pacupeneneHus X .
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2) Haiitu marematuueckoe oxunanue M(X ) u nucnepcuro D(X ).
3) IToctpouts rpaduk GyHKIHE pacupeneneHus F(X).

4) Haiitu BepositHocTh P(3 <X <5).

0) /lana miI0THOCTB pacnpeneeHus CiIydyaiHON BETUIHHBI X !

0 X <1,
f(x)=52x-2 1<x<21i
1 X>2

[TocTpouTh rpaduk MWIOTHOCTH pactpeaeaeHus f (X) aToi ciydaiHON
BEJIMYUHBL. UTO BEpOSITHEE: MONATAHUE CITy4YalHON BEJIMYUHBI B
unrepsai (1,6; 1,8) wiu B uarepsan — (1,9;2,6)?

Bapuant 9.

1. a) B kopoOke HaxoauTCs 5 CUHUX, 4 KPAaCHBIX U 3 3€JIEHBIX
kapanjaama. Hayran oqHOBpeMeHHO BBIHUMAIOT 3 KapaHJaila.
HaiiTi BEposATHOCTB TOT0, YTO BCE OHU KPacHBIE.

0) B oTnene BHemHuX cBsi3el GUPMbI UMEETCS BOCEMb 3aKa30B Ha
OTHPABKY TOBApa: MATh — BHYTPH CTPAHBbI, a TPU — HA SKCIOPT.
KaxoBa BeposiTHOCTb TOTO, UTO /iBa BIOpPAHHBIX Hayraj 3aKa3a
OKaXyTCst

peHa3HaYeHHBIMU JJI HOTPEOIEHUS! BHYTPH CTpaHbl?

2. Pexnama pactBopumMoro kode «I'pana» nepenaeTcs mno KaHaiam
THT, CTC, HTB. BeposiTHOCTB TOTO, 9YTO TOTPEOUTETH YBUINUT ITY
pexnamy Ha kanane THT, pasna 0,7; na CTC — 0,5 u Ha xanane HTB
— 1. HaiiTi BEepOsITHOCTB TOTO, UTO MOTPEOUTEND YBUIAUT 3Ty
peKyIamy: a) 1Mo BCEM TPeM KaHaiam; 0) XOTs ObI [0 OAHOMY U3 3TUX
KaHaJIOB.

3. lnon, BCTaBIIEHHBIA B MUKPOCXEMY, MOXKET MPUHAANIEKATh K
OJIHOM M3 TpéxX maptuii ¢ BeposstHocTsmu 0,25, 0,5 n 0,25.
BeposiTHOCTH TOTO0, UTO 1MOJT TPOpaboTaeT ONpeaenEHHOE YUCIIO
4acoB, ISl ATUX

15



napTtuil paBHsl coorBeTcTBeHHO 0,1, 0,2, 0,4. Onpenenuts
BEPOSITHOCTb TOT'O, YTO JUOJ IPOpPadOTaeT 3alaHHOE YUCIIO YaCOB.
4. a) B nexe umerorcs 4 pezepBHbIX MOTOpa. JJ1s KaXk10ro MoTopa
BEPOSITHOCTb TOT'0, YTO OH BKJIFOYEH B JJAHHBI MOMEHT, paBHa 0, 1.
Haiiti BEpOSATHOCTB TOT0, YTO B JAHHBIA MOMEHT HE BKIJIIOUYECH HU
ouH MoTop. KakoBa BepoATHOCTB, UTO BKIIFOYEH XOTsI Obl OJIUH
MoTOp?

6) HaiiTu BEposITHOCTb TOI'O, UTO YMCJIO BBINAJACHUN HAa UTPAJIbHON
kocTH uncna 4 npu 1000 Opocanusax OyAeT 3aKJII0UEHO MEXKAY
yucnamu 161 u 171.

5. a) B nporpamme sx3ameHa 45 BOIIPOCOB, U3 KOTOPBIX CTYJIEHT
31aet 30. B 6unere 3 Bonpoca. CiyuaiiHast BenuuuHa X — YMCII0
BOTIPOCOB OmIieTa, KOTOPBIE 3HAET CTY/ICHT.

1) CoctaButh psn pacupeneneHus X .

2) Haiitu maremarnueckoe oxumaanue M(X ) u nucniepcuro D(X).
3) [Moctpouts rpaduk GyHKIUHU pacnpenencHus F(X).

4) Haiitu BepositHocTh P(0,5 < X < 3).

6) lana QyHKIus pacnpenenaeHus ciydyailHoi BeTMYUHBI X:

g* X<0,
F0=1, x>0

Haiitu motaocts f (X), BepostHOCTh P(-1 < X < 1). ITocTpouTh
rpaduxu ¢pyukiuit F(x), T ().

Bapuant 10.

1. a) 13 40 BompocoB, BXOIAIINX B IK3aMEHAI[TMOHHBIC OMJIETHI,
ctynent 3HaeT 30. HailTu BepoATHOCTb TOTO, UTO CTYJIEHT HE
OTBETUT Ha NEPBBIN 3aJaHHBIA BOIIPOC.

0) Tpu yenoBeka MPOU3BOIBHO Pa3MeEIIAOTCs B 8 BaroHax
3NEeKTpUYKU. HaliTu BEpOATHOCTH TOTO, YTO BCE OHM 3aiIyT B BaroH
Ne 5.
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2. Pa3pbIB 351€KTpUUECKON LIENH IPOUCXOIUT B TOM Cllydae, Korjaa
BBIXOJIUT U3 CTPOSI XOTs ObI O/IMH 3JIEMEHT U3 TPEX MOCIEJ0BATEIBHO
coenHEeHHBIX. OnpeenuTh, 4YTO He OyIeT pa3pbiBa IEMH, ECIIH JJIe-
MEHTBI BBIXOJAT U3 CTPOsi COOTBETCTBEHHO ¢ BeposiTHOCThIO 0.3; 0.4;
0.6.

3. Komanzaa no 6MatioHy cocTaBiieHa U3 JIByX OTJIIMYHBIX, TPEX
XOPOUIMX U MATH CPETHUX CTPENIKOB. BeposiTHOCTH Nonaganus B
MUIIEHb JUIsl KaXKJI0M U3 3TUX IPYII COOTBETCTBEHHO paBHEI 0,99,
0,9,

0,75. KakoBa BepOsITHOCTb, YTO Hayra i BEIOPAHHBINA CTPEIIOK
nonaaét B MumieHs? Hayran BeIOpaHHBIN CTPENIOK MONANl B MHUIICHD.
KakoBa BEpOsSITHOCTb, UTO 3TO CPEIHUI CTPEIOK?

4. a) B cembe 10 neteil. Cunrtas BEpOATHOCTH POXKACHUS MaJIbUUKOB
U JIEBOYEK PaBHBIMU, HAUTU BEPOSTHOCTb TOT'O, UTO B CEMbE 5
MaJb4MKOB U 5 JI€BOYEK.

6) BeposTHOCTb BbIITycKa OpaKOBaHHOTO cBepiia (MOBBIIIEHHON
xpynkoctn) paBHa 0,02. Cépna ykinaasiBatoT B KopoOku o 100
mtyk. OnpeaenuTh BEpOITHOCTh TOTO, YTO YHUCIIO OpaKOBaHHBIX
CBEPN

KOpOOKe He MPEBOCXOANUT TPEX.

5. a) Cryaentsl ApreMoB 1 benloB cTosT B ouepeiu B pa3ieBalkKy.
Bcero B ouepenu 6 yenosek. CiyyaifHas BenuyrHa X — 4UCIIO
CTYACHTOB, CTOSIIIINX MEXITYy HUMHU.

1) CocraBuTh psij pacnpeneneHus X .

2) Haiitu maremaruueckoe oxumaanue M(X ) u nucnepcuro D(X ).

3) Hocrpouts rpaduk GpyHkmu pactupeneneuus F(X).

4) Haiitu BepositHocth P(3 < X < 5).

6) ana QyHKIus pacnpeaenaeHus ciydaifHoi BeTMYUHBI X !

3 X<0,
F)=1, x>0

Haiitu miotaocTs f (X), BepositHocth P(-1 < X < 1). [ToctpouTts
rpaduk ¢pyuknuu pacupeaencaus F(X), miotHoctu f (X).
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I/IH)II/IBHL[yaJIBHOQ 3aJjaHHe M0 MAaTEMATHYECKOM CTATHCTHKE.

Heobxoamumo MIPOU3BECTH MEPBUYHYIO 00paboTKy
cratuctuuecko BeIOOpku (N = 80) U3 HempepbhIBHOW reHepaIbHOM
COBOKYITHOCTH:  IIOCTPOUTh  CTAaTHCTHUYECKOE  pacHpeieicHue
(MHTEepBANBHBIA BapUAIMOHHBIN PS), IMIIUPUICCKYIO (YHKITUIO
pacripelieieHus] ¥ HallTH YHUCIIOBbIC XapaKTePUCTUKH BbIOOpKH. [1o
pe3ynbrataM 00pabOTKM CTATUCTHYECKUX JAHHBIX BBIIBUHYTH
THIIOTE3y O 3aKOHE paclpelelieHUs] TeHepallbHOW COBOKYITHOCTH,
OLIEHUTHh MapaMeTphl  MPENNoJaraeMoro  pachpenesieHuss |
MPOBECTH CTATUCTHYECKYIO MMPOBEPKY ITOM TUIIOTEBL

Tabnuya 1
1 2 3 4 5
7,705 10,515 6,693 11,604 6,339
8,947 7,971 8,038 9,018 5,407
9,14 10,315 7,424 11,013 7,61
9,923 8,484 9,322 10,573 6,266
5,703 7,245 11,056 10,283 8,13
9,166 5,751 6,311 8,944 6,505
9,551 7,026 9,082 7,605 5,802
4,600 8,334 9,629 8,762 6,763
6,946 6,753 10,799 8,057 6,474
8,882 9,924 8,858 7,980 6,57
7,921 6,137 9,168 9,444 7,614
5,533 5,822 9,861 12,557 5,925
9,097 7,754 10,855 7,322 7,276
5,770 9,422 10,565 12,886 7,22
5,704 6,117 6,795 12,006 7,586
4,532 5,217 10,234 12,915 5,452
4,998 9,002 6,875 8,754 7,648
6,064 8,193 10,282 12,501 5,327
4,255 10,468 7,846 8,447 6,686
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1 2 3 4 5
7,482 10,602 8,072 8,876 7,104
6,389 10,995 10,394 11,322 6,106
5,425 10,624 6,903 7,274 7,868
6,044 10,919 7,313 12,281 5,323
6,415 10,804 11,983 8,756 8,967
4,065 8,406 8,433 7,491 7,955
6,876 7,822 9,958 10,334 6,413
4,428 5,757 6,979 12,200 6,332
7,757 8,176 7,245 9,008 7,152
4,821 10,325 10,92 11,517 6,12
9,619 7,061 11,008 9,370 6,32
9,795 5,894 11,508 7,860 6,034
9,757 6,373 10,947 8,737 6,184
7,633 5,493 8,801 11,454 712
6,774 6,955 10,404 11,106 7,575
7,159 6,841 11,931 10,308 6,373
4,135 5,448 9,941 11,259 5,766
8,614 6,520 6,354 8,536 7,004
4,657 5,940 11,882 8,999 7,379
6,936 6,675 6,152 7,883 7,099
6,574 5,969 10,219 8,870 6,16
7,726 5,227 9,985 10,693 5,857
4,585 8,042 11,992 12,396 6,309
9,710 6,064 7,185 10,602 7,55
6,931 7514 7,992 11,271 6,887
6,388 8,414 10,139 11,909 5,642
4,312 7,880 6,432 7,964 5,214
6,690 9,276 7,495 8,645 6,319
7,004 8,150 7,588 10,152 5,36
4,419 9,371 7,106 12,839 7,306
6,937 5,586 10,386 11,819 7,808
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1 2 3 4 5
5,736 8,034 11,031 7,941 6,482
9,343 6,219 10,447 9,399 6,578
6,415 8,815 7,893 11,313 6,843
5,721 5,292 6,618 10,903 7,257
9,99 5,800 9,614 8,920 6,852
4,372 7,140 7,317 11,275 4,716
6,574 10,832 11,677 8,139 7,332
9,003 8,460 6,808 11,915 7,087
7,460 5,111 6,873 8,440 6,84
7,415 7,305 8,100 7,561 7,467
9,985 6,103 6,128 8,269 7,179
8,001 9,766 9,711 9,899 5,469
9,142 10,183 8,723 11,937 5,685
9,244 10,796 11,791 10,908 6,957
5,412 10,407 6,491 12,195 7,942
7,849 10,188 10,981 8,855 7,618
9,801 8,388 10,277 10,995 6,841
8,728 5,772 8,698 8,997 6,424
9,593 5,195 7,819 9,331 7,983
9,344 10,456 8,330 12,837 7,993
7,388 6,761 7,502 11,502 6,233
5,299 9,962 7,084 12,433 6,163
6,735 6,935 11,473 11,127 6,604
7,289 6,285 11,444 7,303 5,307
9,735 6,765 10,679 11,489 7,327
6,113 9,075 9,127 11,385 6,512
6,782 5,996 8,672 11,300 6,751
9,322 9,395 8,915 8,412 7,511
5,453 10,330 7,081 9,983 8,73
4,164 6,250 10,593 10,795 5,665
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6 7 8 9 10
0,132 -0,271 6,973 9,143 9,295
-0,825 0,551 9,994 6,838 9,012
0,055 -1,475 6,519 8,726 7,162
-1,009 -0,172 9,614 8,194 8,417
-1,914 1,444 7,292 9,887 4,108
-1,574 1,022 7,068 10,605 9,454
-0,068 2,647 9,121 8,796 3,305
1,238 -0,26 8,279 9,576 9,176
-0,474 -1,36 6,32 8,288 8,372
-1,734 2,48 8,035 7,181 7,525
0,238 -0,396 9,345 7,391 6,802
0,504 0,149 8,989 10,87 5,003
0,901 0,914 8,027 10,303 7,516
-0,475 0,144 9,521 7,249 4,910
1,522 -0,11 8,035 7,704 9,497
-0,424 0,954 8,919 7,91 6,532
-2,896 -1,087 8,008 10,538 6,268
1,773 2,613 8,876 9,694 9,494
1,563 -0,286 7,385 9,024 4,042
-0,48 -0,434 7,273 8,733 7,936
-2,021 1,005 7,656 9,791 5,721
-1,788 1,618 8,654 7,779 4,902
1,833 -1,945 8,236 6,607 8,750
1,145 0,724 6,189 9,742 7,444
1,43 -0,736 7,677 10,206 3,017
-1,516 1,301 8,387 8,451 6,567
-1,577 2,241 9,193 8,76 5,070
-0,36 -1,83 7,271 9,479 8,940
1,257 0,654 6,688 8,212 8,638

-3 0,003 8,316 9,529 8,557

1,3 -0,168 8,82 9,607 3,289
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6 7 8 9 10
-2,005 1,967 8,738 8,609 9,738
1,622 2,58 9,488 8,897 6,133
1,817 -0,543 6,685 9,654 5,160

-1,3 1,612 8,771 9,797 9,702
0,808 -1,157 8,564 6,688 5,388
-0,129 2,603 8,296 9,497 6,209
-2,042 2,126 8,977 9,94 5,728
0,734 -0,687 8,856 9,225 9,664
0,871 2,346 7,106 7,939 5,482
-1,117 2,713 8,931 8,821 8,395
0,199 0,152 9,384 8,011 5,945
0,156 -0,03 8,579 9,607 3,071
1,918 0,683 6,312 9,299 6,398
0,674 2,166 9,315 9,38 5,528
1,107 1,38 6,635 8,429 8,073
1,343 -1,323 7,65 10,411 5,658
0,059 0,886 6,255 9,367 3,981
-1,732 -1,411 8,353 7,243 7,605
0,679 0,154 7,682 9,15 3,921
0,535 1,483 6,787 9,823 7,434
0,196 2,501 6,744 8,347 9,818
-1,567 -1,351 8,455 8,418 7,384
-0,134 1,73 11,177 10,454 6,379
-1,233 0,87 10,787 8,938 6,739
0,207 1,922 7,071 6,785 9,284
-1,61 -1,326 8,678 8,29 7,318
-0,723 -1,487 8,253 9,744 7,360
-2,08 0,598 7,223 8,539 9,923
1,257 -0,644 6,845 8,604 9,048
-1,339 -0,679 9,396 11,459 7,682
-1,31 1,987 7,744 7,266 8,801
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6 7 8 9 10
-2,75 1,757 8,913 9,721 3,598
-2,711 -0,003 8,553 9,018 9,571
-0,312 -0,232 7,653 9,985 6,103
-0,473 0,479 7,61 9,816 3,133
-0,591 1,888 8,248 8,166 7,208
-0,226 -0,824 8,904 9,457 6,351
0,268 -0,984 6,92 9,084 7,265
1,555 -1,23 8,559 8,705 8,047
-1,777 0,35 8,616 7,469 8,432
-1,36 0,712 9,408 7,813 5,783
-0,772 0,554 8,005 9,366 7,924
0,986 2,695 7,097 8,391 9,407
0,474 1,559 6,885 8,563 5,438
1,108 1,779 8,059 9,343 4,975
-2,525 1,458 7,023 7,742 7,069
-2,945 -1,248 7,848 8,247 5,136
1,077 -1,85 7,514 9,744 5,213
-2,882 1,165 7,664 9,814 5,106
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I11. BOITPOCBI 1JI1s1 CAMOIIPOBEPKHA
TEOPHSA BEPOSITHOCTEM

ChopmynupyiiTe mnpaBuia CIOKEHUS W YMHOXKEHHUS B
KOMOWHATOPHKE.

Jlaiite ompeneneHne pasMelIeHUH O0e3 TOBTOPCHHA H C
MOBTOPEHUSIMHU.

Jaiite omnpeneneHue codyeTaHuid Oe3 MOBTOPEHUH U C
MHOBTOPEHUSIMHU.

HaliTe ompeneneHue NEPEeCTaHOBOK ©O€3 TMOBTOPEHUH U C
MOBTOPEHUSIMHU.

Cdhopmynupyiite KiIaccudeckoe onpeaeIeHIe BEPOSTHOCTH.
ChopmynupyiiTe TeopeMmy CIO0XKEHHUS BEpOSTHOCTEH s
HECOBMECTHBIX U COBMECTHBIX COOBITHIA.

ChopmynupyiiTe Teopemy yMHOXKEHHUS BEpOSTHOCTEH MaIist
HE3aBUCUMBIX U 3aBUCUMBIX COOBITHIA.

3anumute ¥ 00bACHUTE POPMYITY MOTHON BEPOSTHOCTH.
3anummuTe u 00bsicHuTEe hopmyny baiiecca.

Uro Takoe ucmbITaHUS MO cxeme bepHymiu. 3anummre Gopmyny
bepnyiu.

3anumuTe  acUMNOTOTHYECKHE  (DOPMYNBI  JJII  CXEMBI
bepnymn.

ChopmynupyiiTe TOHATHE HKCIEPUMEHTA, SJIEMEHTAPHOTO
CIIy4aifHOTO COOBITHS ¥ TPOCTPAHCTBA AIIEMEHTAPHBIX
COOBITHH.

JlaiiTe ompenereHUE JOCTOBEPHOTO M HEBO3MOXHOTO
COOBITHS.

Kakue onepanuy BO3MOKHBI HaJl COOBITUSIMU?

Jaiite TnNOHATHE CIy4alHOM BEIMYMHBI W IPUBEIUTE
MIPUMEPBHL.

JlaiiTe ompeneneHue 3aKOHAa paclpeleeHus Cly4alHOU
BEJIMYUHBI.
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. laiite onpeneneHne JUCKPETHOM CIy4alHOW BEJIMYUHBI U €€
3aKOHA PaCIpECIICHHUS.
Uro Takoe QyHKLHUS paclpeneneHuss TUCKPETHON ClydaHOM

BEJIMYUHBI?

JlaiiTe onpeneneHye HenpepbIBHOM CIIy4aiiHOW BEJIMYUHBI.
Uro Takoe (QyHKUMS ~pacnpefeNieHuss U IUIOTHOCTh
pacrpeeneHus HEPEPbIBHOM CIy4YailHON BEJIMYMHBI.

Uro Takoe  YHCIOBBIE  XapaKTEPUCTUKH  CIIydallHOU

BenuuuHbI? Kakue 4YuciioBble XapaKTEPUCTUKHU CIIy4aiHOM
BEJIMYMHBI Bbl 3HAETE?

[aiite omnpeneneHWss MaTeMaTUYECKOTrO  OXUJAHUS U
JUCIIEPCUU  CIy4YalHOM BEJIMYUHBI, HMX BEPOSITHOCTHBIN
cmbicit. ChopMyIHupyiTe HX OCHOBHBIE CBOMCTBA.

CpenHee KBapaTUYECKOE OTKJIOHEHHE, €r0 BEPOSTHOCTHBIN
CMBICIL.

Kak Bpuucisiercs BEpOSTHOCTH IOMNAJaHUs HENPEPHIBHON
CIIy4aiiHOM BEJIMYUHBI B 3aJIaHHBIA HHTEpBaJl 3HaUCHUI?
Kakue 3akoHBl pacrpenencHus HENPEPHIBHOW CiaydailHON
BEJTMYUHBI BBl 3HAETE?

Uro Takoe paBHOMEPHOE paCIpENCIIEHHE HENPEepPhIBHOU
CITy4yaitHOUM BETMYUHBI?

Uro Takoe ImOKa3aTelbHOE pacIpeIeieHue HENpepbIBHOU
CITy4yaltHOUN BETUYUHBI?

Yro Takoe HOPMAIBHOE pacHpeIeleHue HENPepbIBHOU
CIIy4aitHON BEJTMYUHBI?

MATEMATHYECKASA CTATUCTUKA

[TonsiTve reHepanbHON U BBIOOPOUYHOM COBOKYITHOCTH.
CymHOoCTh BBIOOPOYHOTO METO/1A.

TpeGoBanusl, MpeabsBIsieMble K BHIOOPKE.

Yro Takoe NpOCTOM CTAaTUCTUYECKUM Psif, BapUALMOHHBIN
psan, BapuaHTa?
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C kakoil 1enpl0 M KOIJla MPOU3BOAMUTCS TPYHIIHUPOBKA
BBIOOPOYHBIX TAHHBIX?

[Tpouieaypa paBHOMHTEPBATHHOW TPYIITUPOBKUA BHIOOPOYHBIX
JTAHHBIX.

['padmyeckoe mpeAcTaBlieHUE CrPYNIUPOBAHHONW BBIOOPKU
(TOJUTOH, TUCTOTpamMMa).

BeposTHOCTHBIE aHAJIOTH MOJIMTOHA U TUCTOTPAMMBI.

C Kkakol 1elbI0 CTPOUTCS TUCTOTPAMMa, ITOJIUTOH?

Kak M0O>XHO BBIIBUHYTH TIPEATNOI0KEHNUE (TUIIOTE3Y) O BUAE
pacupeneneHus’?

[TocTpoenue sMIMprUYECcKO PyHKIIMU pacrpeaeseHusl.

B 4éM cocTouT «0MM30CThY IMIUPUIECKON U TEOPETUYECKOM
(GyHKIMI pacnpeneneHus.

Yro Takoe napametpsl pacnpeneneHus? [Ipumepsi.
[TocTaHOBKa 33a1a4M OLIEHKU NTApaMETPOB PACIIPEICIICHUS.
UYTo BBICTYNAET B KAYECTBE TOUEUHBIX OLIEHOK MapamMeTpoOB?
Bri0opouHbIe YHUCTOBBIE XapaKTEPUCTHKH, (POPMYIIBI JUIsI UX
nojcuéra.

OleHKH TapaMeTpoB JJII PaBHOMEPHOTO, IMOKa3aTeIbHOTO,
HOPMAaJIbHOI'O paclpeiesICHUM.

Uto  Takoe  WCHOpaBlIEHHOE  BBIOOPOYHOE  CpeaHee
KBaJpPaTUYECKOE OTKIOHEHHE?

Kak M0>XHO BBIIBUHYTH THIIOTE3Y O BUJIE pacrpeeacHus?
Hasnauenue xpurepus Ilupcona.

Ha xakoii BBIOOpDOYHON CTaTUCTUKE OCHOBAH KpUTEpU
ITupcona?

Cwmpicn cratuctuku [Iupcona.

ITocnenoBarenbHOCTh PACUETOB MPU IMPOBEPKE TUIIOTE3BI I10
kputeputo [Iupcona.
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