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MoH/1 OLIEHOYHBIX CPEACTB MO JUCHMUILINHE
Teopusi BepoOSITHOCTEN U MaTeMaTH4YeCKasi CTATUCTHKA

Pazgen 1.Cayuaiinbie COObITHS U BeJIMYMHBI

Tema 1.1. Cayuaiinbie coObITHS
TunoBasi KOHTpoJILHAs padoTa
1. B smuke comepxurcs 10 geraneid, u3 Kotopblx 4 okpamieHbl. COOpIIMK Haymady B3sul 3
neranu. Haiiiute BeposSTHOCTB TOTO, YTO XOTS OBl OZIHA U3 B3ATHIX JIeTalleii OKpalIeHa.
2. VYCTpoMCTBO COCTOMT W3 TpeX HE3aBUCUMO palboTaloLMX 3JIeMEHTOB. BeposTHOCTh
0e30TKa3HOM paboThI B TEUEHUE Yaca mepBoro 1emMenTa pasHa 0,95, Broporo — 0,98, Tperbero —
0,9. Haiinute BepoATHOCTB TOTO, YTO B TE€UEHHE Yaca OyeT paboTaTh XOTs Obl OJJUH JIEMEHT.
3. B nepBoii ypue 5 6enbix u 10 4epHBIX mapoB, BO BTOpoil — 3 OenbIX U 7 YepHBIX mapos. M3
BTOPOH ypHBI B IIEPBYIO MEPETOKUIN OJHUH LIap, a 3aTeM U3 N1€PBON ypHBI BBIHYJINM HayraJl OJuH
map. Onpeaenute BepOsSTHOCTh TOTO, UTO BBIHYTHIH 11ap — O€JIbIi.
4. JIns NaHHOTO y4YyaCTHHUKA HMIPbl BEPOSATHOCTh HAOPOCUTH KOJIBLO Ha Kousblmek paBHa 0,3.
KakoBa BepoSATHOCTH TOTO, YTO MpPU HIECTH OpOocKax 3 KOJbIa OKAKYTCS Ha KOJBIIIKE, €CIU
Opocku cuuTaTh HezaBUCHMMbIMH? KakoBo Hamboisiee BepOATHOE YMCIIO MONAJaHUM KOJbLa Ha
KOJIBIIEK P BOCBbMH OpocaHusix?
5. BexoxkecTh cemsiH aHHOro pacteHus paBHa 0,9. Halinure BeposiTHOCTH TOro, uro u3 900
MOCAKEHHBIX CEMSIH YUCIIO IPOPOCIINX OyneT 3aximoueHo Mexay 790 u 830.
6. Cm. 3amauy 5. KakoBa BEpOSTHOCTh TOI'O, YTO YacTOTA MPOPOCHIMX CEMSIH OTKJIOHUTCS IO
a0COJIIOTHOW BEJIMYMHE OT BEPOATHOCTH IpopacTaHust He OoJbie, yeM Ha 0,017
7. B TOproBoM LIEHTpE /Ba OJMHAKOBBIX aBTOMAaTa NMpoJaroT Kode. BeposTHOCTH TOro, yTo K
KOHILY JIHSI B aBTOMaTe 3aKOHYUTCA Kode, paBHa 0,3. BeposTHOCTB TOTO, YTO KOde 3aKOHUUTCS B
o0oux aBTOMaTax, pasHa 0,12. Haiinure BeposSTHOCTBH TOTO, YTO K KOHIY J1HS KOo(he ocTaHeTcs B
o0oux aBTOMarax. (3a1a4a U3 OTKphITOro 6anka 3ananuit EI'J)
Tema 1.2. Cryyaiinble BeJIHYMHbBI
NuauBuayaibHoe/ rpynmnosoe 3ajaHue
1. ITo ogHOMY M TOMY € MapLIpyTy COBEPIIAIOT MOJET TpU camoleTa. /[ kaxxaoro camomuera
BEPOSITHOCTh MPHOBITH B a’ponopT 1o pacnucanuto paBHa 0,8. CoctaBbTe psiji pacrupeneacHus
YHciIa CaMOJIeTOB, MPUOBIBIINX B a’ponopt no pacnucanuto. Haiinure M(X), D(X), . IToctpoiite
MHOTOYTOJIbHUK pacrpeieaeHusl.
2. bpocaercs wurpaibHas KOCTb JO TMEPBOrO BBINAAEHUS MNATH O4koB. CoOCTaBUTH Pl
pactipenenenust uncia OpockoB. CKOIBKO pa3 B CPEIHEM MPUIETCS OpOocaTh UTPATTbHYIO KOCTH?
3. 3agana uHTerpanbHas GyHKUus pacupeneneHus F(x) cayqaiinoit Benuunnsl X. TpeOyercs: 1)
HaiiTn uddepeHunansHyto ¢yHkuuio f(x), 2) HallTu Marematudeckoe oxuaanue M(X),
mucniepcuto D(X) u cpenHee kBajgpartudeckoe OTKIOHeHME G (X) , 3) MOCTPOUTH TpaduKH
0, mpux <0
UHTerpabHOM U quddepennuanbHoit Gynkuii: F(X) =X/2, mpu 0 < X < 2
1, mpu x > 2

4. HNana muddepenunanvhas ¢ynkuus f(x) ciydaitnoit Benmuuunbel X. TpeOyercs: 1) nHaiitu

M(X), D(X) u ¢ (X ) , 2) Haiitu uHTerpanbHytlo ¢yHkuuwo F(x), 3) moctpouth rpaduku
0, mpux ¢(0; 7

bynkmii f(x) u F(x). f(x) = p ( ]

0.5sin x, mpu x € (0; 7]

5. ABTOOYCHI HEKOTOPOTO MapuIpyTa HIyT CTPOrO IO pachnucaHuio. VHTepBanm IBWXKEHUS S5

MUHYT. Haliiute BeposSTHOCTH TOTO, YTO MACCAXHP, MOJOUIEIINN K OCTAHOBKE, Oy/IeT 0’KUAATh
aBTOOyC MEHee 2 MUHYT.



6. M3MepeHue AaIBHOCTH 0 OOBEKTA COMPOBOXKIAETCS CHUCTEMATHUUECKHUMHU U CIIy4ailHBIMHU
ommbOkamu. CucremaTndeckas ommoOka paBHa 50 M B CTOPOHY 3aHWKCHHS JAlbHOCTH.
Crnyualinple OMMOKM TOTUYUHSIIOTCS HOPMAJIbHOMY 3aKOHY CO CPEIHHMM KBaJIpaTUYECKUM
orkionenuem 100 wm. Haiitu: 1) BeposSTHOCTh H3MEpEHUS IalbHOCTH C OIIMOKOW, He
npeBocxosmieit mo abcomorHol BenmuuHe 150 M; 2) BEpOATHOCTH TOTO, YTO HM3MEPEHHAs
JIaJIbHOCTh HE IPEB30MAET UCTUHHOM.

7. luckpeTHas ciiydaiiHasi BeauunHa X 3aJlaHa 3aKOHOM paclpe/iesICHHUS:

X 0,1 0,4 0,6

p 0,2 0,3 0,5

[MTonw3ysch HepaBeHCTBOM UeObliieBa, OIIEHUTE BEPOATHOCTL HepaBeHcTBa |[X— M(X)| <0,4.
8. Ha mone nomazsio B 1000 ra 6epercst Ha BEIOOPKY 1Mo 1 M? ¢ KaKJ0T0 ra U 0ACYHTHIBAETCS
ypokaiiHOCTh. OLIEHUTE BEPOSTHOCTD TOTO, YTO CPEIHSSA BEIOOPOUYHAS YPOXKANHOCTE OyAeT
OTJIIMYATHCS OT CPEeJHEH ypOKAMHOCTH 1O Beeil miomiaau He 6onee ueM Ha 0,2 11, ecnu
JUCTIEPCHUs HA KaX/IbIil ra He MPEeBBIIIACT 2.
9. BeposATHOCTh HaTM4HS 3a3yOpHH Ha METATMYECKUX OpyCKaX, 3ar0OTOBJICHHBIX JUIsI 00TaYKH,
paBHa 0,2. OueHuTe BeposITHOCT TOro, 4To B mapTuu u3 1000 6pycKoB OTKIOHEHUE Yncia
npuroaHbix 6pycko ot 800 He npesbIaet 5%.

Pa3zgen 2.MaremaTn4yeckas CTATUCTHKA
Jladoparopubie padorsl Tema: «Bb10opouHbIil MeTOD)
(3amanus 1-4 cocTaBieHbl HA OCHOBE IIKOJIbHBIX METOJIUYECKUX MTOCOOUHA)
3amanne 1 B tabnuie npuseaeHsl pazmepsl oaexasl S0 yaamuxcs 9 kiacca:

50 40 44 44 46 46 44 48 46 44
38 44 48 50 40 42 50 46 54 44
42 42 52 44 46 48 38 46 42 44
46 48 44 40 52 44 48 50 46 46
48 40 46 42 44 50 46 44 46 48

Ha ocHOBaHMM 3THX JaHHBIX COCTaBUTh TAOJIUIy PacHpeeNeHHs [0 YacTOTaM 3Ha4eHU
CIly4aiiHOM BeIMYUHBI X - pa3MepoB o€k bl yuamuxcs 9 kiacca. 1) IlocTpouTs noauroxn

yacToT. 2) HaliTu cpenHee 3HaueHne BEIMUMHBI X , MEMAHY, MOy, BBIOOPOUHYIO AUCIIEPCUIO U
CPEIHEKBAIPATUYECKOE OTKIOHEHHE.

3ananue 2 [1pu uzyueHnn yueOHOM Harpy3Ku ydaluxcs MONpOCHIH 32 BOCBMUKIACCHUKOB
OTMETHUTH BpeMmsl (¢ TouHOCThIO 110 0,1 4), KOTOpOoe OHM 3aTpaTHIIM B ONpeAeEeHHBIN JeHb Ha

BBIIIOJIHEHHUE IOMAIITHUX 3aJaHH. HOJ'Iy‘II/IJ'II/I CICAYIOIINEC JAHHBIC:

2,7 2,5 3,1 3,2 3,4 1,6 1,8 4,2
2,6 3,4 3,2 29 1.9 1.5 3,7 3,6
3,1 2.9 2,8 1.5 3.1 3,4 2.2 2,8
4,1 2.4 4,3 1.9 3,6 1,8 2,8 3,9

[TpencraBpTe MOTYy4YEHHBIE JAHHBIE B BUJI€ MHTEPBAIBLHOIO psifia ¢ MHTEpBaaMu AnuHOH 0.5 4.
Haiinure cpennee BpeMsi, IOTpayeHHOE HA BBIITOJIHEHUE TOMalIHUX 3agaHuil. Iloctpoitte
MIOJIUTOH 4acTOT.

3aganue 3 ['ucTorpaMma xapakTepu3yeT pacupeaeeHue MPU3bIBHUKOB M0 POCTY:

50
45

20 — O4yHeno
15 NpH3LIBEHWKOB

_I— no pocTty

155- 160- 165- 170- 175- 180- 185- 190-
160 165 170 175 180 185 190 195




[Tonp3ysck TUCTOTpaMMOi, HAWIUTE:

A) uncio npusslBHUKOB pocToM oT 180 o 185 cwm;

b) rpymnmy pocrta, k KOTOpOil OTHOCUTCS HAaUOOJIbILIEE YUCIIO TPU3BIBHUKOB;

B) o61ee unciio npu3bIBHUKOB;

s cmydaitHo# BemMurHbL X , 03HAYAIOLIEH POCT MPU3bIBHUKA, HAUUTE: Cpe/lHEE 3HAUYCHUE, U
menuany. Haliaure npubnmkeHHOe 3HaYeHUE MOJIbI.

3amanue 5 Jlanbl HaOMIOJABITHECS 3HAYCHHSI HEKOTOPOU CIIy4aiiHOM BeMuuHbL. Tpedyercs:
1. ITocTpouTh CrpynnupoBaHHbIN CTATUCTUYECKUN PALL.

2. ITocTpoUTh KYMYJISTY.

3. ITocTpouTh ruCTOrpaMMy U MOJUTOH OTHOCUTENIBHBIX YaCTOT.

4. HaiiTu BEIOOpOYHBIE TOUEUHBIE XapaKTEPUCTUKU: CPEIHIO0, AUCIIEPCHI0, MOAY, ME/IUaHYy.

185 151 187 211 155 208 178 193 149 175

193 163 166 131 200 173 145 166 216 216

156 174 174 161 225 178 188 157 177 183

206 187 209 157 180 163 189 196 204 199

242 192 160 123 181 172 183 120 164 197

134 204 148 157 133 151 169 219 189 134

Bomnpocsl 1i1si CAMOKOHTPOJIS

1. Yro takoe BbiOOpka? Kakas BbIOOpKa SBIISIE€TCS PENPE3EHTATUBHON?

2. laiiTe onpeesieHue OHATHS CTATUCTUYECKOTO psifia pacipeesieHus?

3. Kak ctpoutcs CrpynnupoBaHHbIN CTATUCTUYECKUH psa?

4. Yrto Takoe MOJIUTOH U rucTorpaMma’?

5. Yto Takoe Mmoaa u meauana? Kak rpaduuecku uX MOXHO HAUTH?

6. 3anuiuTe GOpMyIIbI U1 BBIYMCICHHUS BBIOOPOUHON CpeHel 1 BBIOOPOUHON AUCIIEPCUU: a)
€CJIM UMEETCSl IUCKPETHBIA CTaTUCTUYECKUH psiJl, 0) €cliu UMEeTCs CrpyHIIUPOBaHHBIN
CTaTUCTUYECKUH P,

Tema: «CTaTHCTHYECKHE OLIEHKH NTapaMeTPOB pacnpe/ieseHus»

[TpuBoasTCS pe3ynbTaThl H3MEPEHHsI HEKOTOPOI BETMUMHBI, KOTOpPBIE Oy/1eM paccMaTpUBaTh
KAk N peanu3anuii cayd4aiHON BEIUYUHBI X

31,85 31,36 30,32 30,90 31,70 32,40
31,60 31,12 30,98 31,02 31,05 31,00
B npennonoxennn, 4ro X UMeeT HOPMAJIBHOE PacIpeleIICHHE:

1. Haiitu ToueyHble HECMEILIEHHbIE OLIEHKH MaTEMaTUYECKOTO 0’KUJAHUS a U CPETHETO
KBaJIpaTUYECKOT0 OTKJIIOHEHUS G.

2. HaiiTu noBepuTenbHbIA HHTEPBAJ, MOKPHIBAIOIINN MaTEMaTHUECKOE OKUAAHHUE C 3aJJaHHON
JOBEpUTENBHON BeposiTHOCTRIO: Y= 0,95; y=0,99; v =0,999.

3. HaiiTu morpemHocTs, ¢ KOTOpoil cpeHee apudMeTniecKoe OlleHUBAET MaTeMaTHYECKOe
OXXKHJIaHWE a CITYYaHON BEIMYUHBI X, €CITU JIOBEepHUTeNbHas BeposTHOCTh ¥ =0,99; y= 0,999.
4. HaliTu MUHUMAITbHBIN 00beM BEIOOPKH, YTOOBI C JJOBEPUTEIIBHOHN BeposTHOCTHIO Y= 0,95
MOYKHO OBUIO YTBEp:KJIaTh, YTO, IPUHUMAs Cpe/IHEe apu(PMETHIECKOE 3a MaTeMaTHYeCKOe

OXXHNIAaHUC CJ'Iy‘-IB.fIHOfI BCIIMYHHBI X, JAOITyCKacM IOTIPEIIHOCTDh & = gO’ .

Bomnpocel 11 caMOKOHTPOJIsA
. [laiiTe onpenenenre NOHATHS OLIEHKU IMapaMmeTpa.
. Kakue TpeboBaHMs NpeIbsIBIAIOTCS K OLIEHKaM?
. Kakue ornieHky Ha3bIBalOTCS TOYEUHBIMH?
. 3anummre GOpMYIIbl U HAX0XKIEHUS TOUYEUHBIX OLEHOK.
. [IpuBennTe MpuMepsl HECMEIIEHHON U CMEIIEHHON OLIEHOK.
. JlJ1d 9ero BBOJSAT MHTEPBAJIbHBIE OLICHKU?
. Jaiite onpezeneHue J0BEPUTEILHOTO UHTEPBAIA, HAIEKHOCTH, TOYHOCTH OLIEHKH.
. Kakoe pacnipenenenue Ha3plBaeTCss HOpMaIbHBIM?

01N DN WN—




9. 3anmmmte GopMyIbl U HAXO0XKICHUS TOBEPUTEIILHOTO HHTEpBAa IS OLCHKH
MaTeMaTHYECKOTO O’KUaHUs HOPMAILHOTO pacHpeesICHHUs TPU N3BECTHOM M HEU3BECTHOM .
10. KakoB anropuT™ HaxO0AE€HHs JOBEPUTEIHHOTO HHTEPBAIA JJISl OLIEHKH MaTeMaTHYECKOTO
OKUIaHUSI HOPMAJIBHOTO paclpeieieHus IIPU U3BECTHOM U HEM3BECTHOM G?

Tema: «CTaTucTHYeCKas OLEHKA CTATHCTHYECKUX THIIOTE3»
3ananue 1. Ucnonb3ys kpurepuii [lupcona, npu yposne 3Haunmoctu o = 0,05 mpoBepuTs,
COTJIaCcyeTCs JIM THIIOTe3a O HOPMAJILHOM pacIpe/IeICHUU TeHEePaTbHOW COBOKYITHOCTH C
HYMIIUPUYECKUM PACTIPE/ICTICHUEM BBIOOPKH.

I'paHuIIBl HHTEPBAJIOB -10;-6 -6;-2 -2:-2 2:6 6:10 10;14

yacToTa 6 13 19 12 6 4

3aganue 2 B 1Byx rpynnax y4auuxcs — 3KCIEPUMEHTAIbHON U KOHTPOJIbHON — MOJYyYEHBI
CIICTYIOIINE PE3yIbTAThl 0 YIeOHOMY MPEaMETY (TECTOBBIC OAJIITBI; CM. Ta0I1.).

[TepBas rpynna (3kcniepumenTanbHas) N=11 Bropas rpynna (konTposnbHast) M=9 uenoBek
YeJI0BEK
1214131611913151518 14 13911107681011

BeiBunem runoressl: Ho: cpeinue TecToBble 6auibl 10 yueOHOMY IPEIMETY B
HKCIIEPUMEHTAJIbHON U KOHTPOJIbHOM rpynnax coBnaaarotr. Hi: cpennue tectoBblie 6auibl IO
y4eOHOMY NpeAMETY B SKCIIEPUMEHTAIbHON U KOHTPOJIBHOM Ipymiax He coBnaaaT. IIpoBepbTe
HYJIEBYIO THIIOTE3Y C IOMOLIBIO KpuTepus Kpamepa-Yanua, moacuuras ciieqyronme
XapaKTePUCTHUKU:
N -] -
, e x=—3%x;, yV=—
J N-D,+M-D, N M

1 —5
U}- =m2(}'i —J"}L .
(Ecom T

IMA

aun

ZJ'} ? D.T = ﬁZ(If _;)2 ’

= ],96,, TO HylleBad I'HIOTe3a OTBEepraeTc ).

Bonpocsl 11 cCaMOKOHTPOJISA
. Uro Takoe cTaTMcTHYECKas TUIIOTE3a?
. Kakas rumoresa Ha3bpIBaeTCs HyJI€BOM, Kakasi — KOHKYPUPYIOIIEH?
. Kakue Bupl o1mm60ok MOTYT BO3HUKHYTH IPH IIPOBEPKE HYJIEBOU I'MIIOTE3bI?
. UTo 03HauaeT ypoBeHb 3HAYUMOCTH « ?
. UTo Takoe CTaTUCTUYECKUN KpUTEpUii?
. Uro Takoe kputHyeckas o01acts? KakoBbl BU/IbI KpUTHUECKUX 0oOnacTei?
. Uro Takoe kpuTepuii cornacus?
. B uem 3akmrouaercsa kpurepuit cornacust [Impcona?
. ChopmynupyiiTe mpaBUIo MPOBEPKU HYJICBOU TUIIOTE3HI.
10. KakoB aJirOpuT™M OTBICKaHHUS TEOPETUYECKUX YACTOT B IPEAIIOI0KEHUN HOPMAIBHOTO
pacrpeaeseHns TeHepaIbHOM COBOKYITHOCTH B 3aBUCUMOCTH OT Pa3JIUYHBIX UCXOJHBIX JaHHBIX
(BapHallMOHHBIN Psijl, THTEPBAJIbHBIN psi)?

Tema: «J1eMeHTHI TEOPUHU KOPPEISALIUN»

3ananue. [1o 3aganHoi BEIOOpKE:
1) HaiiTu ypaBHEHHE PSIMOM JIMHUU perpeccun Y Ha X,
2) OLEHUTh TECHOTY JIMHEHHOH CBSI3H, BEIYUCIUB BRIOOPOUYHBII KOI(D(PUIIMEHT KOPPETSALHH;

3) IpoBepUTH TUIOTE3Y O 3HAYUMOCTU KOA(pPUIIMEHTa KOPPESALUHU IPU YPOBHE 3HAUNMOCTH
0,1.

O 00 1 O\ DN KW —

X1971104 (103198 )10,1 (102 10,0]99]96]9,8
3503,1 3234303331 (343532

Bomnpocs! 1uist camoKOHTpoIIst




1. JlaiiTe onpenenieHre NOHATHS CTATUCTUYECKON U KOPPEISIIMOHHON 3aBUCUMOCTH.

2. YTo NOHMMAIOT NIOJ YCJIOBHOM CpeaHei?

3. ChopmymnupyiTe 3a1a4u KOPPEIAIUOHHOTO aHAIH3a.

4. B ueM COCTOMT CyTh METO/1a HAUMEHBIINX KBAIPATOB?

5. Yro xapakrepusyet ko3 dunuent koppensnun? KakoBsl ero cBoricTa?

6. UTO MOXHO CKa3aTh O CBS3HM MEX]y IBYMs CIIy4allHBIMHU BETUUMHAMH, eclii K03 duimeHt
KOPPEJSIUK paBeH HYI0?

7. 3anuimTe ypaBHEHHUE IPSIMON PErPECCUN.

8. 3anummmte GpopMyiry BEIOOPOUHOTO KOd(DPUIIMEeHTa KOPPEISALIHUH.

9. Kak npoBepsieTcst 3HAaYMMOCTh BEIOOPOUHOTO KOd(ppunmeHTa Koppensum?
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