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@DoH/ O1LIEHOYHBIX CpeacTB MO IMCHUIIJIMNHE
Teopnﬂ BGPOHTHOCTeﬁ H MaTeMaTHYECKad CTATUCTHKA

Pazjen 1. Cayuaiinbie cCOOBITHS U BeJIMYMHBI

Tema 1.1. Cnyuaiinbie coObITHS
Tunosasi KourposbHas padora
1. B smumke comepxkutcs 10 mertaneid, u3 kotopbix 4 okpaiieHbl. COOpIIMK Haymady B3sUT 3
netanu. Haiiiure BEposSTHOCTh TOTO, YTO XOTS Obl OJTHA U3 B3ATHIX JeTajeil OKpalleHa.
2. YCTpOHCTBO COCTOMT W3 TpeX HE3aBUCHUMO paboTalommx 3JIeMeHTOB. BeposTHOCTh
0e30TKa3HOM pabOTHI B TEUCHHE Yaca rmepBoro 3jaeMenTta pasHa 0,95, Broporo — 0,98, Tperbero —
0,9. HaiinuTe BepoATHOCTB TOTO, YTO B TE€UCHHE Yaca OyeT paboTaTh XOTs OBl OJJMH JIEMEHT.
3. B mepBoit ypHe 5 6enbix u 10 4epHBIX IapoB, BO BTOPO — 3 OenbIX U 7 YepHBIX IIapoB. M3
BTOPOI1 ypHBI B MIEPBYIO MIEPENIOKUIIN OJIMH LIap, a 3aT€M U3 IIEpBOIl YPHBI BbIHYJIM HAyraja OJuH
mrap. Onpenenure BEpOsSTHOCTb TOTO, YTO BBIHYTHIN I1ap — OebIi.
4. JIns DaHHOTO y4YacTHHUKA WIPHI BEPOSTHOCTH HAOPOCHUTH KOJNBLO Ha Kousbimek paBHa 0,3.
KakoBa BEepOSITHOCTh TOTO, YTO HpPU LIECTH OpOCKax 3 KOJblla OKAXKYTCA Ha KOJBIIIKE, €CIH
Opocku cuuTaTh He3aBucUMbIMU? KakoBo Haumboisiee BEpOSATHOE YMCIIO MONAJAAHUNA KOJIbLIA Ha
KOJIBIIIEK MPU BOCbMH OpocaHusx?
5. BexoxecTs cemsiH naHHoro pactenust paBHa 0,9. Haligute BepositHOCTh TOro, 4yto u3 900
MOCAKEHHBIX CEMSIH YUCIIO MpOopocIIux Oyaer 3akimoueHo mexay 790 u 830.
6. CMm. 3amauy 5. KakoBa BEpOSITHOCTh TOTO, YTO YAaCTOTa MPOPOCIIHUX CEMSH OTKJIOHUTCS IO
a0COJIFOTHOM BEJIMYMHE OT BEPOSTHOCTH IIpopacTaHus He Oosbie, yem Ha 0,017
7. B TOProBOM IIEHTpE /Ba OJMHAKOBBIX aBTOMAara MpOJAar0T Kode. BeposTHOCTH TOro, 4To K
KOHITy JTHSI B aBTOMaTe 3akoHuuTcs kode, pasHa 0,3. BeposTHOCTH TOro, 4TO KOpe 3aKOHUUTCS B
o0oux aBTOoMarax, pasHa 0,12. Haiinure BEposSTHOCTh TOTO, YTO K KOHIY JHS KO()€ OCTaHETCs B
o0oMx aBTOMarax. (3aja4ya U3 OTKpheITOro Oanka 3ananuiit EI'D)
Tema 1.2. Cryuaiinblie BeJTHYUHBI
NupnBuayaibHoe/ rpynmnosoe 3ajaHue
1. ITo ogHOMY M TOMY € MapIIpyTy COBEpIIAIOT MOJET TpU camosnera. [ kaxxaoro camomnera
BEPOSTHOCTH NMPHUOBITH B asponopT no pacnucanuto pasHa 0,8. CoctaBbTe psiji pacrpeneneHus
YHclla cCaMOJIeTOB, MPUOBIBIINX B asponopT no pacnucanuto. Haiigure M(X), D(X), . IToctpoiite
MHOT'OYT'OJIbHUK PACIIpENCICHUS.
2. bpocaercs wurpanbHas KOCTh JO NEPBOrO BbIMaJeHUs NATH O04KoB. COCTaBUTH ps
pactipeneneHus yucia OpockoB. CKOJIBKO pa3 B CpelHEM MpHIeTCs OpocaTh UTPaibHYIO KOCTh?
3. 3anana uHTerpanbHast GyHKIMs pactpeneienus F(x) ciydaiitnoi Bennunnbl X. Tpebyercs: 1)
HaiiTn muddepennuansayo ¢yHkuuoo f(x), 2) HallTu Marematudeckoe oxumanue M(X),
mucnepcuto D(X) u cpennee kBajaparuueckoe OoTkiIoHeHHE G (X) , 3) mocTpouTh Tpaduku
0, mpux <0
UHTerpabHOM U quddepennuanbHoit Gyukuii: F(X) =1X/2, mpun 0 < X < 2
1, mpux > 2

4. HNana muddepennuanshas ¢yakmus f(x) cimydaitHoit Benmuuunbsl X. TpeOyercs: 1) nHaiitu

M(X), D(X) u o (X ) , 2) Haiitu unterpanpuyto ¢yukuuio F(x), 3) moctpouts rpaduxu
0, mpux & (0; 7

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

0.5sin x, npu x € (0; 7]

5. ABTOOYyCHI HEKOTOPOTO MapuipyTa MJIyT CTPOro IO pachnucaHuio. MHTepBanm IBMXKEHHUS 5

MUHYT. HaliiuTe BEpOsSTHOCTH TOTO, YTO MACCAXKUP, TOIOMISANINNA K OCTAHOBKE, Oy/IeT 0KHUIaTh
aBTOOyC MEHee 2 MUHYT.



6. M3mepeHue OalbHOCTH /10 OOBEKTAa COMPOBOXKAAETCS CUCTEMATHUYECKUMHU M CIy4allHBIMHU
ommOkamu. CucremaTudeckas omuOka paBHa 50 M B CTOPOHY 3aHFMIKCHHS JTaJbHOCTH.
Crnyyvaiinple OIIMOKM TOAYMHSIOTCS HOPMAJIbHOMY 3aKOHY CO CpPEIHHUM KBaJIpaTHYECKUM
otkiaonenruemM 100 m. Haiitu: 1) BEpOATHOCT, HM3MEpPEHUS [aJIbHOCTH C OIIMOKOW, HE
npeBocxosmed no abcomotHol BenmuuuHEe 150 M; 2) BEpOSTHOCTH TOTO, YTO HM3MEPEHHAs
JIaIbHOCTh HE TIPEB30MAET UCTUHHOM.

7. luckpeTHas ciaydaiHas BeJIM4rHa X 33/1aHa 3aKOHOM PacIpeeIICHUs

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 moste momazeto B 1000 ra 6epercst Ha BEIOOPKY 110 1 M2 ¢ KaKJIOTO Ta ¥ TI0ICYNTHIBACTCS
YpOKaiHOCTh. OLIEHUTE BEPOSTHOCTH TOTO, YTO CPEIHSISI BEIOOPOYHAS YPOKANHOCTE OyIeT
OTJINYATHCS OT CpeIHEH YPOKAHOCTH I10 BCel IIomaay He 6osee yem Ha 0,2 11, eciu
JUCTIEPCHS HA KXK/IBIM ra He TIPEBBIIIACT 2.
9. BepoaTHOCTbh Hamu4Msl 3a3yOpUH Ha METAIITMYECKUX OpYCKaX, 3arOTOBJICHHBIX JIJIsl OOTauKH,
paBHa 0,2. OuieHUTE BEPOATHOCTH TOTO, uTO B mapTuu u3 1000 OpycKOB OTKJIIOHEHUE YUCIa
npuroaHeix 6pyckos oT 800 He mpeBbImIaeT 5%.

Paznen 2. MaTtemaTnuyeckasi CTAaTUCTHKA
JlaGopaTtopubie padoTsl Tema: «Bb10OpoUHbBIii MeTOD
(3amanus 1-4 cocTaBieHbl HA OCHOBE IIKOJIbHBIX METOJIUYECKUX ITOCOOUIA)

3ananue 1. B Tabnune npuBeneHsl pazmepsl ofex sl S0 yuammxes 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 ocHOBaHuM 3THX TaHHBIX COCTABUThH TAOJIUILy paclpeaeeHus o YacToTaM 3Ha4eHU!
CIIy4aiiHOM BeNMUYUHBI X - pa3MepoB oAek bl yuanuxcs 9 kiacca. 1) IToctpouTs nonuroxn
yacToT. 2) Haiitu cpenHee 3HaueHHe BEIUUUHBI X, MEUaHy, MOy, BHIOOPOUYHYIO JUCIIEPCUIO U

CPCOAHCKBAAPATHYICCKOC OTKIIOHCHUC.

3ananue 2 [1pu n3ydeHnn yueOHOM Harpy3KH ydauiuxcs Nonpocuiiu 32 BOCbMUKJIACCHUKOB
OTMETHTb BpeMs (¢ TouHOCThIO 10 0,1 1), KOTOpOe OHU 3aTpaTHIIN B ONPEAEICHHBIN JeHb Ha
BBIIIOJIHEHME TOMalTHUX 3aaanuil. [lomydnnu cnenyromuye naHHble:

2,7 2,5 3,1 3,2 3,4 1,6 1,8 4,2
2,6 3,4 3,2 2,9 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

[IpencraBpTe MONy4eHHBIC JAHHBIE B BUJE HHTEPBAIBHOTO psiJia ¢ MHTEpBaTaMu aAiauHou 0.5 4.
Haiinure cpennee BpeMsi, IOTPau€HHOE Ha BBINIOJIHEHME JOMAIIHUX 3a1aHui. [loctponTe

MOJIUTOH YacToT.
3aganue 3/ ['mcTorpaMma xapakTepus3yeT pacrpe/ieieHie IPU3bIBHUKOB IO POCTY:

50
45

—

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

198

O4yucno

NpH3BLIBEHHKOB

no pocTty




ITonb3ysich TUCTOrpaMMOi, HAUIUTE:

A) ynciio mpu3bIBHUKOB pocToM OT 180 1o 185 cwm;

b) rpynny pocta, K KOTOpOi OTHOCUTCSI HAUOOJIBIIIEE YUCIIO PU3BIBHUKOB;

B) obmiee umciio mpu3bIBHUKOB;

s ciryqaiiHOM BeJIMUMHBI X, 03HA4YAIOLIEH pOCT IIPU3bIBHUKA, HAWUTE: CPEAHEE 3HAYCHUE, U
Mmenuany. Halinqure npubimkeHHOe 3Ha4eHUEe MOJIBI.

3ananue 5 Jlanel HaOMIOAABIINECS 3HAYCHUSI HEKOTOPO CiydaiiHON BenmnuuHbl. Tpedyercs:
1. ITocTpouTth CrpynnupoOBaHHBINA CTATUCTUYECKUM PSII.

2. [locTpouTth KyMyJIATY.

3. ITocTponUTh rUCTOrpaMMy U IOJUTOH OTHOCUTENIBHBIX 4aCTOT.

4. Haiitu BEIOOpOYHBIE TOUCUHBIE XapAaKTEPUCTHKH: CPETHION0, TUCIEPCUI0, MOy, ME/IUaHY.

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 BeiOOpKka? Kakast BBIOOpKa SBJISICTCS PENPE3CHTATUBHON?

2. MaiiTe onpezesieHue NOHATHS CTATUCTUYECKOTO psijia pacipeaesieHus?

3. Kak cTpoutcs crpynnupoBaHHbINA CTATUCTUUECKUN P’

4. YTo TaKkoe MOJUTOH U TUCTOrpaMma?

5. Yro Takoe mojaa u Meauana? Kak rpaguiecky ux MOKHO HAUTH?

6. 3anumuTe GOpPMYIIBI 11 BEIYMCICHHUS BEIOOPOYHON CpeaHEN M BHIOOPOUHON AUCIIEPCHU: a)
€CJIM UMEETCSl IUCKPETHBINA CTATUCTUYECKUH psiJl, 0) ecliu MMeeTcs CrpyHnIupOBaHHBIH
CTaTUCTUYECKHUM P,

Tema: «CTaTHCTHYECKHE OLIEHKH TapaMeTPOB pacnpe/ieieHus

[IpuBonsTcs pe3yabTaThl U3MEPEHHSI HEKOTOPOI BETMYMHBI, KOTOPbIE OyIeM pacCMaTpUBaTh
KaK N peann3anui 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 npeanonoxennu, 4ro X UMEET HOPMAJIbHOE PacClpeeICHUE:

1. HaliTu ToYeuHBIE HECMEIIEHHBIE OLIECHKN MaTEMATUYECKOTO OXKHUIaHUS & U CPEAHETO
KBaJIpaTUUECKOI0 OTKJIIOHEHHUS G.

2. HaliTn noBepuUTENbHBINA HHTEPBAJ, TIOKPHIBAIOIIMM MaTEMAaTHYECKOE OKUAAHNE C 3aJaHHON
JOBEpUTENBHON BeposTHOCTRIO: Y= 0,95; y=0,99; v =0,999.

3. Haiitu norpeniHocTs, ¢ KOTOpOH cpeiHee apu(PMETUIECKOE OLIEHUBAET MATEMaTHYECKOE
O’KUJIaHUE a CIIy4yalfHON BEIMUMHBI X, €CIM JJOBEpHUTEIbHAas BepossTHOCTH Y =0,99; y= 0,999.
4. HaliTu MUHUMAITbHBIN 00beM BEIOOPKH, YTOOKI C JJOBEPUTEIBHON BEpOATHOCTHIO Y= 0,95
MO3KHO OBLIO YTBEP)KJaTh, YTO, IPUHUMAs CpellHee apu(PMETHIECKOE 3a MaTEMaTHIECKOe

OXXHNIAaHUC CJ'Iy‘-IB.fIHOfI BCIIMYHHBI X, AO0IYCKACM MOIpCIIHOCTD & = 50 .

Bonpocsl 111 CAMOKOHTPOJIS
. [laiite onpenenenre NOHATHS OLEHKHU ITapaMeTpa.
. Kakue TpeboBanus nperbaBiasioTCs K OLIEHKaM?
. Kakue oneHku Ha3bIBalOTCA TOYEUHBIMU?
. 3anumuTe GOPMYITBI TSl HAXOXKIACHUS TOUCYHBIX OI[CHOK.
. IlpuBenuTe npuMepsbl HECMELIEHHON U CMEIIEHHOM OLEHOK.
. lns1 wero BBOJSAT MHTEPBAIbHBIE OIIEHKHU?
. [laiite onpenenenre 1OBEPUTENBLHOIO HHTEPBAJA, HAAEKHOCTH, TOYHOCTH OLICHKHU.
. Kakoe pacnpenenenne Ha3pIBaeTCs HOPMAIbHBIM?
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9. 3anumunTe GOpPMYIIBI Ui HAXOXKICHUS JOBEPUTEIBHOTO UHTEPBaja /I OLIEHKU
MaTEeMaTHYECKOT0 OXKHUAHNS HOPMAIBHOTO PACIpEAEICHHUs TPH U3BECTHOM M HEH3BECTHOM .
10. KakoB alropuT™ HaxoKIACHUsS JOBEPUTEIBHOTO HHTEPBANIA JJIsl OLEHKH MaTEMAaTHYECKOTO
OXHJIaHWUSI HOPMAJIHOTO pacipeaeIeHus IPH U3BECTHOM M HEM3BECTHOM G?

Tema: «CTaTucTHYECKAS OLIEHKA CTATHCTHYECKUX TMIIOTE3
3ananue 1. Ucnonb3ys kpurepuii [lupcona, npu yposne 3naunmoctu « = 0,05 mpoBepuTs,
COIJIACYETCs JIM FMIIOTe3a O HOPMAJIbHOM pacpeieIeHUU IeHePaIbHOW COBOKYITHOCTH C
SMIIMPUYECKUM paclpeaeIeHueM BhIOOPKH.

['panu1ibl UHTEPBAJIOB -10;-6 -6;-2 -2:-2 2.6 6;10 10:14

qacToTa 6 13 19 12 6 4

3anmanue 2 B AByX Tpymmax y4ammuxcsi — 3KCIEPUMEHTATBHON  KOHTPOJIBHOU — TMOyYEHBI
CJICIYIONINE PE3YNIHTATHI 110 Y4eOHOMY MIPEAMETY (TECTOBBIC OasUIbl; CM. Ta0JI.).

[TepBas rpymnma (3kcriepuMenTainbHas) N=11 Bropas rpynmna (konTpoasHas) M=9 denoBek
4eJI0OBEK
1214131611913151518 14 13911107681011

BriiBunem runoress: Ho: cpennue TecToBbie Oalutbl 10 y4eOHOMY IIPEIMETY B
SKCHEPUMEHTAJIbHON U KOHTPOJIBHOM Irpynnax coBnajnaroT. Hi: cpeaHue TectoBble Oalljibl 1O
y4eOHOMY MPEIMETY B HKCIIEPUMEHTAJIBbHONW U KOHTPOJIBHOM rpynnax He coBnajarot. [lposepbre
HYJIEBYIO TUIIOTE3Y ¢ IOMOLIbIO KpuTepus Kpamepa-Yarya, moacuuTas cieayomue
XapaKTEPUCTUKHU:

SN [i-3] S P
5 rue x:_-zx,f:- Jr:_
JN-D,+M-D, N M

1 —5
L]_].' = M _IZ(.}’IE _.]':}* ;
(Ecom T

IMA

aun

ZJ'} ? D.T = ﬁZ(If _;)2 ’

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

Bomnpocel 11 caMOKOHTPOJIsA
. Uro Takoe cTaTucTUYECKas TUIIOTe3a?
. Kakas runoresa Ha3pIBaeTcsl HYJIE€BOM, Kakas — KOHKYpPUPYIOLIEH?
. Kaxue Buibpl ommboK MOTyT BOZHUKHYTh IIPU IIPOBEPKE HYJIEBOM rUIIOTE3bI?
. UTo 03HauaeT ypoBeHb 3HAYUMOCTH « ?
. UTo Takoe CTaTUCTUYECKUN KPUTEPUIL?
. Uto Takoe kputnyeckast o0mactb? KakoBbl BUJIbI KpUTHYECKUX 00IacTei?
. Uro Takoe kputepuii cornacus?
. B uem 3akmrouaercst kpurepuit cornacus [Tupcona?
. Chopmynupyiite npaBuiio NpoBepKU HYJIEBOM IMIIOTE3BI.
10. KakoB aJiroOpuT™M OTBICKaHUS TEOPETUYECKUX YACTOT B MPEANOJI0KEHUH HOPMAIBHOTO
pacnpezeneHus: TeHEpaJIbHOM COBOKYITHOCTH B 3aBUCHMOCTH OT Pa3JIMYHbIX HCXOJHBIX TaHHBIX
(BapuallMOHHBIN s, UHTEPBAIbHBIN psizT)?

Tema: «1eMeHTHI TEOPUH KOPPeEISILHN»

3anmanwme. [1o 3amanHol BEIOOpKE:
1) HaiiTu ypaBHEHHE NPSIMOM JIMHUHU perpeccun Y Ha X,
2) OLICHUTDh TECHOTY JTUHEHHON CBSA3H, BHIYUCIUB BEIOOPOUHBII KO3()PUIIMEHT KOPpEIHH;

3) MMPOBCPUTH TUIIOTE3Y O 3HAYNMOCTHU KOB(I)(I)I/ILII/ICHTB. KOoppeJsinuu IpUu YPOBHE 3HAYNMOCTHU
0,1.
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9,7 10,4 |10,3 |9,8 10,1 10,2 [10,0 (9,9 9,6 9,8
Y 35 (31 3,2 34 (30 3,3 3,1 34 (35 3,2




Bormpocs! [uist CaMOKOHTPOIIS
1. JlaiiTe onpenesnieHre MOHATHS CTATUCTUYECKON U KOPPEISIIMOHHOW 3aBUCUMOCTH.
2. UTo nmoHUMAIOT 1O/J] YCIIOBHOM CpeiHen?
3. ChopmynupyiTe 3a1a4u KOPPEIAIUOHHOTO aHAIH3A.
4. B ueM COCTOMT CyTh METO/1a HAUMEHBIINX KBAIPATOB?
5. Yro xapakrepuzyet ko3 dunneHnt koppensauun? KakoBsl ero cBorictsa?
6. UTO MOXHO CKa3aTh O CBSA3HM MEXIy JBYMS CIIy4aifHBIMU BEIMUMHAMHU, €CIIU KOAPPHUIIUEHT
KOPPEJSIUK paBeH HYI0?
7. 3anuimTe ypaBHEHHUE IPSIMON PErPeECCUN.
8. 3anummmte GpopMyiry BEIOOPOUHOTO KOd(PUIIMEeHTa KOPPEISALIHH.
9. Kak npoBepsieTcst 3HaYMMOCTh BEIOOpOUHOTO K03(ppunmenTa koppensum?



