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1. (I)opanyeMble KOMIIETCHIMA U HTHAHUKATOPLI UX JOCTUKCHUSA MO TUCHHUIIIMHE

Kon Conep:xkanue Koa u HaumeHOBaHMe HHAMKATOPA
KOMIIeTEeHIIUH KOMIIeTEeHIIUH JOCTHKEHHUSI KOMIIeTEeHIUH
OIIK-3 CrniocobeH UCIoIb30BaTh OIIK-3.1 - 3HaeT OCHOBHBIE ITOHATHS
HEOOXOqUMBIE MaTeMaTHYECKOTO aHaJIK3a U aJreOpsl,
MaTeMaTHYECKHIE METOIBI HEOOXOUMBIC /ISl PEIICHHUS 3a1a4
JUTS pEIIeHHS 33129 podeCCHOHANTBHON IEATETBHOCTH;
podheCCHOHATLHON OIIK-3.2 - YMeeT npuMeHSATh OCHOBHBIE
NEATEILHOCTH MaTEMAaTHYECKUE METO/IbI, & TAK)KE METObI TCOPHH
BEPOSITHOCTEH M MATEMATHICCKOM CTATUCTHKH JJIS
pelieHus 3a71a4 npoheCCHOHANBHOM AeITEIEHOCTH;
OIIK-3.3 - BiazgeeT npakTHYeCKMMH HaBbIKAMHU
pEIIeHUs MaTeMaTHYECKHX 3a1a4 M MOCTPOCHUS
CTaTUCTHYECKHUX MOJIENICH SKCIICPUMEHTOB TIPU
pelIeHUY TPUKITAIHBIX 3a/1a4 B 00J1aCTH
npo¢heCCHOHANTEHON ISATELHOCTH.
OIIK-11 Crioco6eH poBOIUTH OIIK-11.1 - 3HaeT MEeTOAUKH OOPaOOTKH U OIICHKH

3KCHCpI/IMCHTI)I 110
3aJITaHHOM METOJIMKE U
00paboTKy mx
pe3yNbTaTOB;

JIOCTOBEPHOCTH PE3yIbTaTOB U3MEPEHHUIA;
OIIK-11.2 - YMeeT cTpOUTh MOJCITH SKCIICPUMEHTOB
TIPH PEIIeHUH MPUKIATHBIX 3a/1a4, OIICHUBATh
napaMeTpbl MOJICNICH, OITUCHIBATH M BBIYUCISITH
XapaKTEPUCTUKH KPUTCPUEB POBEPKH THIIOTE3, a
TaK)Ke TPOBOJIUTH SKCIIEPUMEHTHI, 00padaThIBaTh U
MIPEJICTABIISITH MTOJYUYCHHBIC PE3YJIbTaThI;
OI1K-11.3 - BiiagieeT HaBbIKaMH MIPOBEICHUSI
WCCIIETIOBAHNHN M SKCIIEPIMEHTOB, O(OPMIICHUS
OTYETOB IPH MTPOBEJICHUH Pa3padOTOK B 00IACTH
(YHKUMOHUPOBAHUS, PAa3BUTHS U 00eCTICUCHHS
HH()OPMAITMOHHON 0€30TTaCHOCTH
aBTOMATH3UPOBAHHBIX CUCTEM

2. ITacnopT (poHAA OLEHOYHBIX CPEACTB MO TUCHHUILINHE (MOAYJIIO)

Kon
KOHTPOJIMPYeMOii
Ne KonTposmmpyembie pa3aessl (TeMbl) POTHPY HaunmenoBanue
KOMIIeTeHHH
n/n JAUCUMITUHBI OLICHOYHOI0 CpeACTBA
(nJm ee 4acTH)
®opMyIibl KOMOMHATOPUKH U 3a1aHH5! K IPAKTUHECKHM
1. PMY p OIIK-3, OIIK-11 | pabGoTaM, KOHTPOJIbHbIE
KJIacCHYEeCKasi BEPOSITHOCTh
BOIIPOCHI
AKcHOMaTHKa TEOPUU BEPOSITHOCTEN U 3a1aHH5 K IPAKTHHECKHM
2. p P OIIK-3, OIIK-11 | pabGoTam, KOHTPOJIHHBIE

OCHOBHBIE (POPMYIIBI

BOITPOCHI

3. HezaBucumble HCIIBITAaHUS

3aaHus K NPaKTHYECKUM
OIIK-3, OIIK-11 | paboTam, KOHTPOJIBbHBIE
BOTIPOCHI

4. 3aaHus K MPaKTHYECKUM
JMckpeTHbIE ClydaiiHble BETUYUHBI OIIK-3, OIIK-11 | pabGoTam, KOHTPOJLHBIC
BOIIPOCHI
5. 3ajaHus K MPAKTUIECKUM

HenpepriBHbIE ClTy4aliHbIE BETMYUHBI OIIK-3, OIK-11

paboTaM, KOHTPOJIbHBIE




BOTIPOCHI

3anaHus K MpaKTHYECKUM

6. | JIBymepHbIe ciydaliHbIe BETUIMHBI OIIK-3, OIIK-11 | paboTaM, KOHTPOJIbHBIE
BOTIPOCHI
3aaHus K MPaKTHYECKUM
7. | llpenenbHble TEOPEMBI OIIK-3, OIIK-11 | paboTam, KOHTPOJIbHBIE
BOIPOCHI
3anaHus K MpaKTHYECKUM
8. | CiyJaitHbIe MPOIIECCHI OIIK-3, OIIK-11 | paboTaM, KOHTPOJbHbIE
BOTIPOCHI
3aaHus K MPaKTHYECKUM
9. | Meroa cTaTUCTUYECKUX UCTIBITAHUN OIIK-3, OIIK-11 | paboTam, KOHTPOJIBbHBIE
BOIIPOCHI
. 3anaHus K MpaKTHYECKUM
10. OCHOBHEIC BHIIbI pacnpeenenuii 5 OIIK-3, OIIK-11 | paboTam, KOHTPOJbHBIE
CTaTHCTUKE
BOTIPOCHI
ToueuHble CTATUCTUYECKHE OLIEHKU U 31T K IPAKTHYECKUM
11. OIIK-3, OIIK-11 | paboTam, KOHTPOJbHBIE
METO/BI HX TIOCTPOCHUS
BOIPOCHI
3aaHus K MPaKTHYECKUM
12. | oBepuTeIIbHBIC HHTCPBAJIBI OIIK-3, OIIK-11 | paboTam, KOHTPOJLHBIC
BOIPOCHI
3anaHus K MpaKTHYECKUM
13. | Cratuctuyeckue runoresbl OIIK-3, OIIK-11 | paboTam, KOHTPOJbHBIE
BOTIPOCHI
3aaHus K MPaKTHYECKUM
14. | Kputepuu cormnacus OIIK-3, OIIK-11 | pabGoTam, KOHTPOJIHHBIE
BOIPOCHI
3aaHus K MpaKTHYECKUM
15. | DnemMeHTHI AUCTIEPCHOHHOTO aHATN3a OIIK-3, OIIK-11 | paboTam, KOHTPOJbHBIE
BOTIPOCHI
3aaHus K MPaKTHYECKUM
16. ICMEHTBI KOPPEIALMOHHOTO o OIIK-3, OIIK-11 | pabGoTam, KOHTPOJIHHBIE
PETPECCHOHHOTO aHAIIN3a BOIPOCH!
17. | 3auer OIIK-3, OIIK-11 | KoHTpOibHBIE BOIPOCHI

3. OneHo4HbIe CpeAcTBA

TeMbl ¥ IVIAHBI NPAKTUYECKUX 3aHATUI
. Kimaccuueckast BeposITHOCTh M TeOMETpUYecKasi BEpOSTHOCTS (2 4.)

. HezaBucumele ucnerranus (2 4.)
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. MapkoBckue nporiecch (2 4.)

. 3a7auu Ha TIpe/IeNIbHBIC TEOPEeMBI (2 1.)

9. Mero CTaTUCTHYECKUX UCTIBITAHUH (2 4.)

. AKcuoMaTHKa, CBOMCTBA BEPOSITHOCTH U OCHOBHBIE (hopMyJibl (2 1.)

. 3aKOHBI pactpeeNICHUS U XapaKTePUCTUKU JUCKPETHBIX CIyYaHbIX BeTH4IuH (3 9.)
. 3aKOHBI pacpeieeHHsI U XapaKTePUCTUKU HEMPEPHIBHBIX CIyYaiHbIX BeTUUrH (3 1.)
. CoBmMecTHOE pacnpeziesieHHe CIIy4aifHbIX BEJTUUMH, YCIOBHbIE 3aKOHBI, KOpPEsus (2




10. 3agaun Ha MPUMEHEHUE CBOMCTB TaMMa- 1 0eTa-()yHKIIH, 3aKOHOB pacTpeIeICHUS
OCHOBHBIX CTAaTUCTHUK (2 4.)

11. 3agaun Ha MOCTPOCHHE U OLEHKY BRIOOPOYHBIX CTATUCTHK (2 U.)

12. 3agaun Ha MOCTPOEHHE JOBEPUTEIIBHBIX HHTEPBAJIOB, OLIEHKY X TOYHOCTHU U
ornpeneneHue TpedyeMoro oobema BeIOOpKH (2 1.)

13. 3agauu Ha MPOBEPKY CTATUCTUYECKUX TUIIOTE3, OLICHKY OIIMOKU BTOPOTO poja,
MJIaHUPOBAHHUE BHIOOPKH, BEIPAOOTKY peliaromero npasuia (4 4.)

14. 3agaun Ha MPUMEHEHUE KPUTEPHUEB coriacus (2 4.)

15. 3agaun Ha MPUMEHEHUE METOJIOB JUCIIEPCMOHHOTO aHan3a (2 49.)

16. 3agaun Ha MpUMEHEHHE METO0B PErPECCHOHHOr0 aHaiu3a (2 4.)

IIpumep 3ansTus. 3auarue 2. AKCHOMaTHKa, CBOWCTBA BEPOATHOCTU U OCHOBHBIE
bopmyIbl

1. Jlokaxkure ciaeayromine cBoictsa BepositHoctu: a) P(P) = 0;0) VA€ S = P(A) €
[0;1]; B) VA, Ay, .., Ay €ES:ANA =0 (i # )AULL A =Q =¥ P(A4) =1;1) VA BE
S:AS B =P(A) <P(B).

2. BeposTHOCTH NOSABICHUS KaXKI0T0 U3 IBYX HE3aBUCUMBIX coObITUI A1 1 A2
COOTBETCTBEHHO PaBHBI P1 U P2. HallTu BepOSTHOCTH MOSIBIIEHUS TOJIBKO OHOTO M3 3TUX
COOBITHH.

3. CxonbKO HaZ0 OPOCUTH UTPATIBHBIX KOCTEH, 4TOOBI C BEPOATHOCTHIO, MeHbIIIEH 0,3,
MOYKHO OBLIO 0KHJaTh, YTO HU HA OJTHOW U3 BBINABIINX I'PAHEH HE OSBUTCS MIECTh OYKOB?

4. Y3 n 3K3aMeHAIMOHHBIX OUIIETOB CTYICHT A MOArOTOBHI TOIBKO M (m < n). B kakom
CJlyyae BEpOSTHOCTb BBITAIIUTh HAa 9K3aMEHE «XOPOILUI» /1711 HEro OUJIET BhIIIE: KOT/1a OH
OepeT Haygady OWJIET MePBBIM, WIIH BTOPEIM, ..., WK -M (kK < n) 10 cYeTy U3 CIAIuX
sK3aMeH?

5. B onHo#t ypHe 5 OenbIx ¥ 6 UepHBIX 1IAPOB, a B Ipyroil — 4 0enbIX U 8§ YepHbIX
mapoB. V3 nepBoii ypHbI ciiydaifHbIM 00pa3oM BBIHUMAIOT 3 I1apa U OMYCKalOT BO BTOPYIO YPHY.
[Tocne 3TOTO M3 BTOPOI YPHBI TAK)KE CIIy4aiiHO BEBIHMMAIOT 4 1mapa. HaliTu BeposAsTHOCTB TOTO,
4TO BCE IIAPhl, BHIHYThIE U3 BTOPOH YpHBI, OejIbIe.

6. 3aBUCUMOCTB 3aBTpAILHEN TIOTOJIbI OT MO0l CETOAHSAIIHEN BBIPaXKEHA CIIENYIOLIEH
Tabnuuel (MojeNbHas 3aBUCUMOCTh). byiem cuntarhb, 4To orosia, KOTopast MOKeT OBbITh 3aBTpa,
3aBUCHUT OT CETOJIHALIHEN MOToAbl M HE 3aBUCUT OT MOTO/bI, KOTOpast ObljIa BU€pa U BO BCE
npeamecTByomue 11U, OnpenenuTh:

a) BEPOSITHOCTb JI03K/1s [TOCIIE3aBTPA, €CIIU CETOJIHS COJTHEYHO;

0) BEpOSITHOCTb TOTO, UTO BYEpa ObLIT JI0Kb, €CIIU T03aBYepa ObLIIO COTHEYHO, a CEerO/IHs

00J1a4Ho.
3aBTpa
Comneuno | O6mauno | Jloxap
ConHeuHo 0,5 0,3 0,2
Ceronnsa | O6mayHO 0,4 0,3 0,3
Joxab 0,2 0,5 0,3

7. HexoTopblii SKCIIEPUMEHT HE3aBUCUMO IOBTOPSIOT 3 pa3a, 0’KUJasi OCyILECTBICHHUE
coObITHSI A, UMEIOLIET0 MOCTOSIHHYIO BEPOATHOCTH p. OnpeaenuTe BeposTHOCTh TOro, 4To A
HACTymuT poBHO | pas, 2 pa3a, 3 pa3a, HU OJTHOTO pa3a. YeMy paBHa CyMMa 3THX BEPOSITHOCTEH?



8. IIycTh B OT/€IBHOE UCIIBITAHUE B 33/1a4€ 6 MOKET 3aBEPIINTHCS OCYIIECTBICHUEM
OJTHOTO M3 Tpex coObITHit A, B, C (ToJiHast rpyIia HECOBMECTHBIX COOBITHI, MMEIOIITUX
BEPOSATHOCTH Py, P2 U P3 COOTBETCTBEHHO). OIpeienTe BEPOSITHOCTh TOIO, UTO CEPUS U3
YeThIPEX UCIBITAHNHN 3aBEPIINTCS OCYLIECTBICHHEM COOBITHS A — 2 pa3a, coObiTiii B u C — 1o
OJIHOMY pa3sy.

VYka3zaHus 10 BBINOJHECHHUIO 3aJaHUN:

1) 3amaHue Ha OKA3aTENbCTBO BBIMOIHIETCS ITyTEM BBIBO/Ia TPEOyEeMOro yTBEPKACHUS
U3 TPEX aKCHOM BEpPOSITHOCTH;

2) 3ajauu, TpeOyroe MPUMEHEHNS OCHOBHBIX (POPMYII AJIEeMEHTAPHOU TEOPHH
BEPOATHOCTEH, PEKOMEHTyeTCsl Ha4aTh C BBEJCHUS MOCIeI0BaTeIbHBIX 0003HAYCHHIA.

TeMbl AUCHUIIIMHBI VIS CAMOCTOATEILHOI0 U3YYECHH S
3aHMMaTeIbHbIE BEPOATHOCTHBIE MAPATIOKCHI.
[IpenenbHbIE TEOPEMBI M UX 10KA3ATENBCTBO.
MHoromepHsie c1y4aiiHble BEJTMUUHBL.
CiyuaiiHble IPOLIECCHI.
BeposTHOCTHBIE MOJIENH B 3a/1a4aX MIPAKTHKU.
BeposiTHOCTB B TeopuH HH(pOPMALIHH.
Jlorucrnueckas perpeccust.
MHorohakTOpHBIH TUCIEPCHOHHBINA aHAJIH3.

©oNoe kR WNRE

MGTOI[ TJIaBHBIX KOMIIOHCHT B CTaTUCTHUKE.
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. DaKTOpHBIN aHAIIN3.

NuauBuayajibHble IPAaKTHYECKHE 3a1aHUS
3 kypc, 5 cemecmp

3ananne 1. KomOGuHaToprka 1 kiraccudeckast BEpOSTHOCTh (IIpUMEpHI 3a/1aHuil)

1. KakoBa BeposITHOCTB TOTO, YTO B TIIATEIHLHO TIEPETACOBAHHON KoJoie (54 kapThl) 00a
JOKOKepa OKaKyTcsl psfioM (OyAyT JiexaTh OJUH MO IPYrum)?

2. bporieHs! Be UrpanbHble KOCTH. HaliT BEpOSITHOCTD CIIEAYIOMIUX COOBITHIA: a) CyMMa
BBINABIINX OYKOB PaBHA ceMU; 0) CyMMa BBINABIIMX OYKOB PaBHA BOCbMHU, a Pa3HOCTb —
YeThIpeM; B) CyMMa BBINABIINX OYKOB PaBHA BOCBMU, €CJIM U3BECTHO, YTO UX PA3HOCTh PaBHA
YETBIPEM.

3. B xopoOke 5 cuHMX, 4 KpacHBIX U 3 3eJeHbIX KapaHaama. Haynauy BeiHUMAIOT 3
KapaHjama. KakoBa BEpOsSTHOCTb TOTO, UTO: ) BCE OHU OJJHOTO IIBeTa; ) BCE OHM Pa3HBIX
IIBETOB; B) CPEAN HUX 2 CHHUX M | 3€JIeHbIN KapaH/aIll.

Memoouueckue ykazanus.: TIPUCTYNAs K PEIICHUIO, TPOAHAIU3UPOBATH POCTPAHCTBO
AJIEMEHTApPHBIX COOBITHI, C(HOPMYIHPOBATh BOIIPOC 33a]]a4l B TEPMUHAX CIy4YalHBIX COOBITU;
IIPU MO/ICYETE YUCIJIa BO3MOXKHBIX KOMOMHAIIMH HCIIOJIb30BaTh (DOPMYJIbI KOMOUHATOPUKH.

3aganue 2. DopMyIbl TEOPUH BEPOSITHOCTEH (IPUMEPHI 3a1aHUH )

1. /IBoe oCylIeCTBISIOT CBSI3b M0 KaHAIly C CUJIbHBIMU [TIOMEXaMU, UCIIOJIb3Ysl IBOMYHBIN
ko. [TepBrIii mepenaeT Ko B BUJE TPEX CUTHANIOB (TPEX3HAUYHOE JBOMYHOE YUCIO). BTopoi,
MOJIYYMB CUTHAJI, OTBEYAET TEM K€ KOJIOM, KOTOPBIM TOJIBKO YTO MpUHsI. OnpenenuTsb
BEPOSITHOCTH MPSIMOM U 0OpaTHOM mepenaun 0e3 omuooK, a TAK)Ke BEPOSTHOCTh MOTyUEHUS



MEePBLIM B TOUHOCTH TOTO K€ KOJ1a, KOTOPHIN OH IepeaBajl BTOPOMY, €CIIA NCKaKCHHUE
OT/IENIbHBIX CUTHAJIOB IMPOUCXOIUT HE3aBUCUMO U C BEpOsITHOCTHIO 0,43.

2. CKOJIBKO Ha1I0 OPOCHTH UTPATBHBIX KOCTEH, 9TOOBI C BEPOSITHOCTRIO, MeHbIIIeH 0,3,
MO>KHO OBLIO 0U/IaTh, YTO HA HA OJTHOW M3 BBIMIABIINX I'PaHEH HE MOSBUTCS IIECTh OYKOB?

3. 3aBUCUMOCTb 3aBTpaIlHEN IIOT0/1bI OT OI'0/Ibl CETOAHSIIIHEN BbIpaXKEeHa CIEAYIOLIEH
TabnuIei (MoenpHas 3aBUCUMOCTh). byieM cuuTaTh, 4TO oroja, KoTopas MOKET OBITh 3aBTpa,
3aBUCHUT OT CETOJIHSIIHEH ITOTO/IbI M HE 3aBUCUT OT ITOT'0JIbI, KOTOpas Obljia BYepa U BO BCE
npeamecTBytomue 1. OnpenaenuThb: a) BEpOSITHOCTD JTOXK/IS MOCTE3aBTPa, €CIIH CETOTHS
COJIHEYHO; 0) BEpOSTHOCTh TOT'O, YTO BUEpa OBLI JOXK/b, €CIIU IT03aBYEpa OBLJIO COTHEYHO, a
CeroaHs 00JIauHO.

3aBTpa
CoHEYHO O6sagHo Joxn
CosiHEeuHO 0,5 0,3 0,2
Cerogus O6mnauno 0,4 0,3 0,3
JLoK11b 0,2 0,5 0,3

Memoouueckue ykazanus.: TIpU PELICHUH 3a/1a4 UCII0Ib30BaTh OCHOBHBIE ()OPMYJIbI
(BEpOATHOCTH CYMMBI U MIPOU3BEACHUS COOBITHI, BEPOSTHOCTH MPOTHUBOIIOIOKHBIX COOBITHIA),
(dbopMyIibl TOJIHOM BeposiTHOCTU U baiieca.

3apanue 3. HezaBrcuMbIe UCTIBITAHUS (TPUMEPHI 32 TaHUH )

1. BepossTHOCTH TOT0, YTO B MAPTHUH U3 8 U3ICITUH UMEETCs XOTsI ObI 0JTHO OpaKOBaHHOE,
coctaBiseT 57%. HaliTu BeposITHOCTB TOTO, YTO B MAPTUH HE 00Jiee OAHOTO OpaKOBAHHOTO
W3JICIINSL.

2. dupma packiaagbIBacT PEKJIAMHBIC JUCTKU 110 TTOYTOBBIM siIKaM. OTbIT paboThl
MOKa3bIBAET, YTO MPUMEPHO B OJTHOM CITy4ae M3 JBYX THICSY ClIeyeT 3aka3. HaliTu BeposiTHOCTD
TOTO, 4TO TIpH pazmenieHnu 100 ThICSY JIMCTKOB YHUCIIO 3aKa30B OyIeT: a) paBHO 48; 0)
HaxXOJIUThCS B TpaHunax ot 45 mo 55.

3. BepogaTHOCTH TOTO, UTO CIy4yaifHO B3siTas €Talb OKaXKETCS BTOPOTO copTa, paBHa 3/8.
CKONBbKO HYXHO B3SITh JIeTaJIel, 9TOOBI C BEPOSITHOCTHIO, paBHOU 0,995, MOXHO OBLIO OKUIATH,
YTO J0JIsI IeTaneld BTOPOTO COPTa OTKIOHUTCS OT BEPOATHOCTH MeHee, ueM Ha 0,017

Memoouueckue yxazanus: B 3a1adax, rae n > 30, UCMOIB30BaTh ACUMIITOTUYECKUE
dbopmysl u3 TeopeM I[lyaccona u Myaspa-Jlamacca.

3ananmue 4. /luckpeTHble ciaydaiiHble BETUYUHBI (TPUMEpPHI 3a1aHUI)

1. V3BecTHBI BCE BO3MOKHBIE 3HAUCHUS JUCKPETHOM CITydaiiHOU BemW4YuHbI X: X1 = 0,
X, = 1, x3 = 2. HaiiTu BEpOsTHOCTH, COOTBETCTBYIOIIME BO3MOKHBIM 3HAUEHUSIM BEJTMUUHBI X,
ecu u3BecTHO, uto M(X) = 0,9 u M(X?) = 1,3.

2. [Ipubop xoMmIekTyeTcs U3 AByX Aeraineil. BeposTHocTh Opaka Jiis epBoil 1eranu —
0,1, a nst BTOpoii — 0,05. BeiOpano 4 npubopa. [Ipudop cuntaercs GpakoBaHHBIM, €CIIH B HEM
€cTb XOTs Obl 0/1Ha OpakoBaHHas eTaib. [locTpOuTh 3aKOH pacnpeeNeH s Ui YUcia
OpakoBaHHBIX MPUOOPOB cpein BEIOpPaHHBIX 4 PHOOPOB.

3. YcTpoHCcTBO COCTOUT U3 OOJIBIIOTO YMCIa HE3aBUCUMO Pa0OTAIOIINX 3JIEMEHTOB C
OJIMHAKOBOH (OUeHb MaJIoi) BEpOSATHOCTh OTKA3a KaXK0r0 AJIeMeHTa 3a BpeMs t. Haiitu cpennee
YHCJIO OTKA3aBIINX 32 YKa3aHHOE BPEMS 3JIEMEHTOB, €CJIM BEPOSITHOCTh TOTO, UTO 32 3TO BpeMs
4TO-IN00 OTKaXeT (XOTs ObI OJIUH 31eMeHT), paBHa 0,95.



Memoouueckue ykazanus: IpU PELICHUN 3ajad MCII0JIb30BaTh ONPEAEICHUS OCHOBHBIX
XapaKTEPUCTHK AUCKPETHBIX CIIy4alHbIX BEIUYHH (M UX CTATUCTUYECKHUI CMBICI).

3aganue 5. HenpepbiBHBIE CilydaiiHble BEJIMYUHBI (IPUMEPHI 3a1aHUI)

1. ITaccaxxup mpUXOIUT B CIIy4ailHBII MOMEHT Ha OCTaHOBKY, I'JIe MOXKET CECThb Ha
aBTOOYC MJIU TPOJUIEHOYC (CMOTPS 4TO MPHUAET paHblie). ABTOOYC XOIUT C MHTEpBAIIaMH B 15
MUHYT, Tpoiieiidyc — 10 MunyT (HE3aBUCUMO OJMH OT JIPYroro, 00a BpeMEeHH paclpeiesieHbl 10
paBHOMEpHOMY 3aKkoHY). HailTu QpyHkuuio pacnpenenenus BpeMeH! 0XKUIaHUS U €r0 CpeHee
3HAaYCHHE.

2. [InoTHOCTB pacnpeaesieHus Cly4ailHON BeIUYUHbI X UMEET BU/I

£lx) = {C(x +1)73/2, x>0,
0, x < 0.
Berauciuth koHcTanty C, pyHKIHI0 pactpeneneHus F(x), MaTeMaTn4yeckoe 0XKuJaHue

M (X), mucniepcuro D (X) u BeposiTHOCTD P (|X - §| < 1).

3. llena HekoTOpOI LIECHHOW OymMaru HOpMaJIbHO pacipeneseHa. B Teduenue nocneaHero
roqa 20% pabouux nHel oHa Obuta HUXKE 88 y. €., a 75% — Boie 90 y. e. HaliTu: a)
MaTeMaTHYECKOE OXKHIAHUE U CTAHIAPTHOE OTKIIOHCHHE [IEHBI IIEHHOW OyMaru; 0) BEpOsSTHOCTh
TOTO, YTO B JIEHb MTOKYIKH 1I€Ha Oy/eT 3aKitoueHa B rpezaenax ot 83 10 96 y. e.; B) ¢
HAJICKHOCTBIO 95% ompenennTh MaKCUMAIIbHOE OTKJIOHCHHUE IICHBI IICHHON OyMaru OT CpeIHero
3Ha4YeHUsI (MMPOTHO3HOT0) MO0 a0COIIOTHON BETUYHHE.

Memoouueckue ykazanus. B 3aladax Ha HEMPEPHIBHbIE CITyyaiiHble BEJIMYHUHBI YaCTO
II0JIE3HO MCIIOJIb30BATh ONpeieiieHre GYHKIMH pacipeaeseHus Bepostaocteii Fy(x) = P(X <

N +00
X), a TaK’)K€ OCHOBHOE CBOMCTBO (DYHKIIMH MJIOTHOCTU BEPOSATHOCTH f_oo f(x)dx = 1.

3ananmue 6. /[BymepHble ciaydaliHble BeIMYHHBI (IPUMEPHI 3a/1aHUIN)

1. IsymepHas ciydaiinas Beinunna (X, Y) pacnpenenena mo 3akony f(x,y) =

A
1+x24+x2y2+y2
Hayaje KOOPAUHAT U CTOPOHAMH, MapaLIENLHBIMU OCSIM KOOPIUHAT U UMEIOIIUMH JJIMHY 2; B)

. Haitnure: a) koo dunment A; 6) BepoITHOCTH MOMAAaHUS B KBaIpaT C LIEGHTPOM B

BBIPXKCHUS JUIS TUIOTHOCTEW COCTABJISIONIMX (SIBJISFOTCS JIM COCTABJISIFOIIME 3aBUCUMBIMH
CITy4aiilHBIMHU BETHYHMHAMHU?).
2. CoBMecCTHBII 3aKOH pacripenenenus napsl (X, Y) 3agan Tadbaumen.

X\Y 0 1 2
-1 1/9 1/6 1/3
1 1/9 1/18 2/9

Haiitu 3ak0H pacnpeneneHus BEpOATHOCTEH CllydallHON BeIU4YuHbl X + Y U BBIYUCIUTD
H(2y+x)(y+x)- YICCI€I0BATH BOPOC O 3aBUCHUMOCTH CITy4ailHbIX BETHInH X U Y.

3. CoBmecTHas IIIOTHOCTH IBYMEPHOH cy4aifHo# BenmuuHb! (X, Y) umeer Bu:

Flxy) = {C(x2 +xy+y?) npu0<x<1,0<y<1,
0 B OCTaJIbHBIX CIy4dasXx.

Haiinure: a) noctosiHHyto C; 6) IIIOTHOCTH OJJHOMEPHBIX COCTABIISIONINX; B) YCIOBHBIE
IJIOTHOCTH COCTABJIAIOIMX; I') XapakTepuctuku M (X), M(Y), D(X), D(Y); 1) 7y,

Memoouyeckue ykazanus: IPU PELICHUHN 3aj1a4 HCIIOJIB30BaTh ONPEAEICHUS U TEOPEMBI,
pPacCMOTPEHHBIE B COOTBETCTBYIOLIEH JIEKIIMHU; B 3a/1a4e 2 UCIOIb3YUTE CBOMCTBA KOBapHalluu
CIIyYailHBIX BEJIUYMH.



3aganue 7. [IpenenpHble TeopeMsbl (IpUMEPHI 3aJaHUI)

1. Cpennwmii pa3mep Bkiana B otaenennu 6anka paseH 6000 py6. OLeHUuTs BEPOSTHOCTb,
4TO CIIy4ailHO B3ATHIN BKIaJ He npeBbicut 10 000 pyo.

2. Ilo craTucTU4eCKUM JaHHBIM B cpeliHeM 87% HOBOPOKIEHHBIX T0KUBAIOT 110 S50 JeT.
C nmoMoripio HepaBeHcTBa UeOplleBa OIEeHUTh BEPOSTHOCTH TOro, 4TO U3 1000 HOBOPOKACHHBIX
nodist AoxUBIINX A0 50 jieT OyAeT OTINYaThCsl OT BEPOSTHOCTU ITOr0 COOBITHS HE OoJiee yeM Ha
0,04 (1m0 abCOIIOTHOM BETUYUHE).

3. B uensax koHTposs u3 naptuu B 100 SUMKOB B3sUIM 1O OJIHOW JIETAJIA U3 KAXKIOTO
SNUKA U U3MEPHIIIN JuHY. Tpedyercs OlEHUTh BEPOSTHOCTh TOTO, YTO BBIYMCICHHAS TI0
JTAHHBIM BBIOOPKHU CPEAHsS JJIMHA ETAIN OTIMYACTCS OT CPEIHEH JITMHBI IeTall BO BCEMl
naptuu He 6osiee yem Ha 0,3 MM, €CJIM U3BECTHO, UYTO CPEIHEE KBAJPAaTHUECKOE OTKIIOHEHUE HE
npesbiiiaer 0,8 Mm.

Memoouueckue ykazanus. IPU PELICHUH 3a/1a4 UCIIOIb30BaTh (POPMYIIHI,
PacCMOTPEHHBIE B COOTBETCTBYIONICH JIEKIIUU.

3aganue 8. Cinydaiinble npoiecchl (IpUMephl 3a1aHNi )

1. Tpynocnoco6Hoe HaceneHue (MOCTOSHHOW YUCIEHHOCTH ) ACIUTCS Ha pabOTaAIOMINX U
0e3paboTHBIX. BeposSTHOCTH MOTEPSITh pabOTy B TEUCHHUE MeCsIa COCTaBiseT 2%, a BEpOSITHOCTh
ee HaTh — 16%. OnpenenuTh cTalMOHApHBINA YPOBEHB 0e3paboTuIlsl. Bo ckobKko pas
COKpaTHTCS A0 0e3pabO0THBIX, €CIU OJaroapsi ToCIporpaMMe BEpOSITHOCTh HAUTH paboTy B
TEYCHHE MECSIa YBEITUYUTCS B IBOE?

2. MammHa COCTOUT U3 TPeX Y3JI0B, KXKIBIA U3 KOTOPBIX OTKA3bIBAET C HHTEHCUBHOCTHIO
A = 2. IHTeHCHBHOCTh BOCCTaHOBIJICHHS OTKAa3aBIIIETro y3Ja paBHa i = 3. HaliTu crarmonapHoe
pacrpenenenue yuciia padoTaromuX y3JI0B.

3. MammHa cocTouT U3 Tpex y370B. CpenHee BpeMs 0€30TKa3HOM pabOThl KAKIOTO y3i1a
coctapisieT 20 4acoB, a cpeiHee BpeMsl peMOHTa y3J7ia — 5 yacoB. Halitu cpennioro
IPOM3BOIUTENLHOCTh MALIMHBI, €CJIN IPU TpeX padoTaromux y3iax oHa paBHa 100%, mpu AByx
— 50%, a mpu 0JJTHOM WJIM MEHEee MalllHa BOOOIIe He paboTaer.

Memoouyeckue ykazanus: pellieHHe 3aJjad HayaTh ¢ U300pakeHHst cxeMsl (Tpada)
COCTOSIHMIA; B 3a71a4e 1 MOKHO BOCIIOJIb30BAThCS MOIeIUpoBaHueM B Excel.

3aganue 9. Meron cTaTUCTUYECKUX UCTIBITAHUN (IPUMEPHI 3aJaHUH )

1. 3anumuTe siBHYIO (HOpMYIy ISl pa3bIrphIBaHUS MOKA3aTEIbHON CIIY9aifHONW BETMYUHBI
¢ mapameTpoM A = 2 U pasbIrpaiite 5 3HaUeHUH.

2. BeiBenute popmyiy /Ui pa3bIrpbIBaHUs 3HAUEHUH CIydaifHOW BEIMYHMHBI, 33JJaHHO B

1 .
untepsaie (0; §) IUIOTHOCTBIO BEPOATHOCTH f(x) = U pa3bIrpaiTe 5 BO3MOXKHBIX

10
(1+22)2
3HAYEHHH.

3. BeiBeure popMyity A1 pa3bIrpbIBAHMS CIIYIaitHOW BEJIMUMHBI, 3aJaHHON (PyHKITHEH

pacnpenenenus F(x) = 1 — % (e™* + 2e 2 + 4e73%), x > 0.

Memoouueckue ykazanusi: IpU PeNISHUN 3a1ad TTA 1-2 10CTaTOYHO TOMHUTH
onpenenenus F(x) u f(x), a B 3ama4ax Tuna 3 He0OXOAUMO BOCIIOIH30BATHCSI METOI0M
CYNEPIIO3ULIHH.

3ananue 10. Beibopounsnii Metos. Todeunbie onieHKH (TPUMEPHI 3aTaHH )



1. CunTas, 9TO TeHepabHas COBOKYITHOCTh paclpe/iesieHa HelPEPhIBHO U PABHOMEPHO
na unrepsane (0; 12), sanummre niuotaoctu pacnpenenenus f . (x) u fi, - (x) Kpaiinux

YJICHOB BapUAI[MOHHOTO PsJia UIsl BHIOOPKH 00BbeMoM N = 5.

2. Ilycthb X1, X3, «ory Xy V1, V2, - » Vi — CIydaiiHbIC BEIOOPKU O0BEMA L 1 . U3
HOPMaJIbHO paclpe/ieieHHOI reHepanbHoii coBokynHoctd N (a, 02) ¢ ucnpaBieHHbIMU
BBIOOPOYHBIMH JTUCIIEPCHAMU S2 U s)%. Jlokaxkute, 4TO BHIOOpOUYHAs XapaKTepPUCTHUKA

1
Sgy = prI— ((n —1)s2+ (m— 1)53%)
SIBJISIETCSI HECMEILIEHHOM OLICHKOM TE€OPETUYECKON AUCTIEPCUU o2,

3. laHbl pe3yabTaThl 8 HE3aBUCUMBIX U3MEPEHHI OJTHOM M TOW K€ BETMYUHBI (JJTHHBI
MIPOTSDKKH ) MPpUOOPOM, HE UMEIOIIUM CHCTeMaTnueckux ommbok: 369, 378, 315, 420, 385, 401,
372, 383 cM. OnpeneiuTh HECMEIICHHYIO TUCTIEPCUIO OITMOOK U3MEPEHHUSI, €CIIH: a)
HOMMHAJIbHAS JAJIMHA MPOTSHKKY HEU3BECTHA; 0) HOMUHANIbHAS JUIMHA IPOTSHKKU U3BECTHA U
paBHa 375 cm.

Memoouueckue yxazanusn: TPUCTYIAs K PEHICHUIO 3a7a4, TOBTOPUTE MaTepral
COOTBETCTBYIOLIEH JIEKIIUH.

3anganme 11. OcHOBHBIE BU/IBI pacIipe/le/IeHUil B CTaTUCTUKE (IPUMEpHI 3a/1aHUi)
1. Iyctsb &4, &5, ..., €y 1 N1, N2, ..., Ny — HE3ABUCHMBIE HOPMAIIBHO pacIipe/ieIeHHbIC
ciyyaiinble Benuuunel: §,~N(0,0%) un i~N(0, 0?). Haiijure 3aK0H pacrpee/eHus

CIEAYIOUIEH CTy4allHOM BEJIMYUHBL: Y = amre
' (1/m)En?
2. JlokaxuTe, 4TO B clydae HOpMaibHOro pacnpeneneuus N(a, 0?) Beibopounas
2 _ 20'4(7'7,—1)
nucriepens (HeucnpasieHHas ) umeeT aucteperio D (o) = —a

3. I[OKa)KI/ITe, 4TO CyMMa JIBYX HE3aBHUCHUMBIX )(Z-paCHpeI[eJ'IeHHBIX CJ‘IyIIaI\/'IHI)IX BCIIMYNH
TIOUMHSAETCS pacIpeieeHuIo y 2, mpuueM x2 + x2, = X2im.

Memoouueckue ykazanus: Ipy pelleHAN 3a1a4 TIOJE3HO 00PATUTHCA K ONPEIeIeHIAM U
TEopeMaM, PACCMOTPEHHBIM Ha JIEKIIUSX.

3aganue 12. Metonbl MOCTpOEHHUS OIICHOK (TIPUMEPHI 331aHUH )
1. Haiiaute MeTOZ0M MOMEHTOB OLIeHKY mapameTpa 6 (8 > 0) 11 reoMeTpuuecKoro

1 o o
pacnpeacicHusd ¢ BEPOATHOCTBIO «yCII€Xa» p = m U JOKAXXUTC HCCMCIICHHOCTb HAMACHHOU

OLICHKH.
2. Haiizute METO10M MaKCHMAJIBHOTO TIPaBIONOI00Hs OLleHKY mapametpa 8 (6 > 0) mis

1
TECOMETPHUUECCKOI'O paCIIp€ACICHUA C BEPOATHOCTBIO «YCII€EXa» P = m U JOKAXUTC

HECMEIIIEHHOCTh HalAGHHOM OLICHKH.

3. Haiiinte MeTo1oM MOMEHTOB olieHKH napametpoB 6 u u (6, 4 > 0) a1s cIBHHYTOTO
1 _XTH
nokasaTtenpHoro pacupenenenus f(x; 0, u) = g€ . x>pu

Memoouueckue ykazanus. TIEpe] pellieHneM 3aJad MOBTOPUTE MaTepHal
COOTBETCTBYIOLIEH JIEKLUH.

3ananme 13. JloBepuTenpHble HHTEPBAJIBI (IPUMEPHI 3aaHUN)



1. IlocTpoiiTe acCUMNTOTUYECKUI TOBEPUTEIbHBIA HHTEPBAJ 1JIs1 BEPOSATHOCTH yCIIEXa P B

N UCHIBITAaHUSX BepHYINHU, YYUThIBas, YTO OTHOCUTEIIbHAS YaCcTOTa W 5 N(p, p(lT_p)) npun -
0.

2. 1ns orpacnu, Brmovatomeid 1200 ¢upm, cocraBieHa ciydaiinas BpiOopka u3 19
¢upwm. [1o BEIOOpKE OKa3aI0Ch, 4TO B GUPME B CpeiHeM padoTaT X = 77,5 denoBek npu
CpeIHEeM KBaJIpaTUYECKOM OTKJIOHEHUHU S = 25 uenoek. [lonb3yscs 95%-M 1oBepUTETBHBIM
MHTEPBAJIOM, OLICHUTE CPEHEE YMCIIO PadOTAOMIUX B GUPME IO BCEH OTpaciu U olliee Yucio
pabotaronux B orpaciu. (IIpeamnonaraercs, yTo 4uciio pabOTHUKOB B (hpMe UMeeT HOPMAJIbHOE
pacnpeneneHue.)

3. Haiitn MUHUMaBHBIA 00bEM BBIOOPKH, TIPH KOTOPOM € HaJiexHOCThIO 0,975 TOYHOCTH
OLIEHKH MaTeMaTHYECKOTO OKUAAHUS a TI0 BEIOOPOYHOMY cpeaneMy paBHa & = 0,3, eciu
M3BECTHO CPEJHEE KBAAPAaTUUECKOE OTKJIOHEHHE 0 = 1,2 HOpMabHOMN T'eHepaJIbHOMN
COBOKYITHOCTH.

Memoouueckue ykaszanus. IpU PELIEHUH 3a/1a4 UCII0JIb30BATh TEOPETUUECKHE
pE3yNbTaThl Ui JOBEPUTEIbHBIX HHTEPBAIOB, MOJTYYCHHbBIC HA JIEKIIUU.

3aganue 14. [IpoBepka CTaTUCTUYECKUX TUNOTE3 (IPUMEPHI 3a/1aHUH)

1. ITo BeIOOpKE 0OBEMaA N = 9, U3BICUCHHOW U3 HOPMAIILHOW reHEepaTbHOU
COBOKYITHOCTH C U3BECTHBIM 0 = 4, Ha ypoBHe 3HaunMocTd a = 0,05 mpoBepsieTcst oOCHOBHAS
runote3a Hy: a = ag = 15. TpeOyercs: a) HAliTH MOIIHOCTb KPUTEpHS Ui IpoBepku Hq:a =
a, = 17; 0) HaiiTu 00BeM BEIOOPKH 11, TP KOTOPOM MOIIIHOCTh Kputepus paBHa 0,8.

2. B Tabnuiie npeacTaBieHbl CrpyIIUpOBaHHBIE JaHHBIC O PACX0/Ie CHIPhS Ha OJHO
U3JIEIHE JUIS IBYX PA3IMYHBIX TEXHOJIOTUN U3TOTOBICHHUS.

[ToxasaTenn Crapast TEXHOJIOTHS HoBast TexHOIOrUs
Pacxon 304 307 308 303 304 306 308
‘ucmo 1 4 4 2 6 4 1
5691507058

B npennonoxenuu, 4To pacxos CbIpbs KaK IPHU CTApOi, TaK U PU HOBOM TEXHOJIOTUU
MMEET HOPMAaJIbHOE paclpeiesieHue, BbIICHUTD, BIUSET I U3MEHEHHE TEXHOJIOTMH Ha CPETHUI
pacxon celpbs Ha oHO u3aenue. [Ipunsats a = 0,1.

3. 13 100 BBICTpEINOB 1O eI KaKIBIM U3 IBYX OPYAHMA 3apETUCTPUPOBAHO
COOTBETCTBEHHO M, = 12 u m, = 8 npomaxos. Ha ypoBue 3naunmoctu 0,05 npoBeputh
HYJIEBYIO runore3y Hy: p; = p, 0 paBEHCTBE BEPOSATHOCTEN MpoMaxa OpyaAui mpu
KOHKypHUpymollen runorese: Hi:p; # p,.

Memoouueckue ykazanus. TIPU peLISHUH 3a/1a4 UCTIOIb30BaTh KJIACCUYECKUE KPUTEPUH U
HOJIy4YEeHHBIE Il HUX (POPMYJIBI.

3ananme 15. Kpurepuu cornacust (mpuMepsl 3a1aHuil)

1. IIpoBeneHo Hucciae10BaHuEe TOCEIAaeMOCTH nomynsgpHoro MurepHer-caiita. B tabnuie
HIDKE TIPUBEZICHBI JaHHBIE O paclpeieIeHne Yuciia oCeTUTeNeH o yacam (HabIroAeHne BeJIoCh
B TE€UEHHUE JJIUTEIBHOIO BPEMEHN).

Yucio Yucno
o Yacel . Yacel
OCETUTENIEH OCETUTEINIEN
0 57 7 139
1 203 8 45




2 383 9 27
3 525 10 10
4 532 11 4
5 408 12 1
6 273 14 1

Ha yposne 3naunmocTt @ = 0,05 mpoBepUTh THIOTE3Y O TOM, YTO IMOCEMIAEMOCTh CaliTa MOKHO
onucath pacnpenenenuem I[lyaccona.

2. B cnenyromeit Tabyuiie npeacTaBiIeHbI JAHHBIE O MECSYHBIX JI0X0/1aX JKUTEeH
HekoToporo peruona (n = 1000).

X <500 500...1000 | 1000...1500 | 1500...2000 | 2000...2500 >2500

n; 58 96 239 328 147 132

Ha yposne 3Haunmoct @ = 0,05 nmpoBepuTh THIIOTE3Y, YTO JOXOXKY KHUTEIEH perioHa MOKHO
OMKCATh HOPMaJIbHBIM PACIIPEICTICHUEM.

3. 3a 6 paboumnx qHEH crpoc HAa HEKOTOPBIX ToBap coctaBisit: 104, 80, 96, 120, 113, 82
kr. Ha ypoBHe 3Haunmocté @ = 0,1 npoBepuTh THIIOTE3Y O TOM, UTO CIIPOC pacrpeesieH
paBHOMepHO B uHTepBane (75; 125).

Memoouueckue ykazanus: NPy pellcHU] 3a1ad UCIOJIb30BaTh KpUTepuii y2-Ouinepa u
kputepuii Konmmoroposa.

3aganue 16. KoppensuoHHBIH U JUCTIEPCUOHHBIA aHAN3 (IPUMEPHI 33 JaHHiA)
1. Haiingute BbIOOpOYHOE YpaBHEHUE MPSIMOM JIMHUM perpeccuu Y Ha X 1o JaHHBIM
cieayrouiei Tabauibl:

Y X n
20 | 25 | 30 | 35 | 40 y

16 4 6 10

26 8 10 18

36 32 3 9 44

46 4 12 6 22

56 1 5 6

n, 4 14 | 46 | 16 | 20 | n =100

2. Haiigute BBIOOpOYHOE ypaBHEHUE KBAIPATUYHOM PErPECHH M0 TaHHBIM CIeIYIOIIeH
TaOJIMIIBL:
X

Y 0 4 5 My

1 50 5 1 56
35 44 44
50 5 45 50
n, 50 54 46 n = 150

3. IlpousBeneHo 14 ucnpITaHui Ha Pa3TUYHBIX YPOBHAX (DakTopa, pe3yabTaThl
UCTIBITAHUIN TIPUBE/ICHBI B TaOIHIIE.

YpoBHH pakTopa
Ne n/m 1 5 3 7 5
1 7,3 5,4 6,4 79 7,1
2 7,6 7,1 8,1 9,5
3 8,3 7,4 9,6
4 8,3
5 8,4
X 7,98 6,63 7,25 9,0 7,1




Cumnras BEIOOPKU U3BJIECUEHHBIMU U3 HOPMAJIbHBIX COBOKYITHOCTEH C paBHBIMU JUCIEPCUIMH,
IIPOBEPHTE TMIIOTE3Y O PABEHCTBE IPYIIIOBBIX CpeaHUX (Ha ypoBHE 3Hauumoctu 0,05).

Memoouueckue ykazanus: IPU PELICHUN 3a1a4 1-2 UCIIONB30BaTh PACCMOTPEHHBIE HA
JIEKLUU AJITOPUTMBbI HAX0KJIEHUS IPSIMOM M KBaJpaTU4YECKON JIMHUM perpecu; B 3aaaye 3
NPUMEHHUTDH OJTHO(AKTOPHBINA AUCTICPCUOHHBINA aHAJIH3.

Tembl pedepaToB U T0KJIAT0B

1. Tlapamokc nHel poxkaeHus (BU3yaln3alus, BEpOATHOCTHBINA aHAJIU3 U UHTEPIpEeTaLns).
[Tapagoxc MonTu-Xosuia (Buzyajinsanusi, BEpOSITHOCTHBIN aHAJIN3 U UHTEPIIPETALINSA).

N

3. Tlapagokc HeTPaH3UTUBHBIX KOCTEH (BU3yalln3allus, BEPOITHOCTHBIN aHAIIN3 U
MHTEpIIpETALINS).

4. Tlpumep HaUBHOTO 0aleCOBCKOTO KiaccudukaTopa (Ha mpuMepe Kiaccuduramm
nokyMeHToB uiy guibTpanuu CITAMA ¢ nogpoOHbIMU BBIYMCICHUSIMU U
KOMMEHTapHUsMH).

5. MUrpa 6e3 cpennero Bemrpsia, Cankr-IletepOyprekuil mapanokc (Buzyaausanus,
BEPOSTHOCTHBII aHAIN3 U UHTEPIIPETALU ).

6. OmmOKu mepBOro U BTOPOTO POJIa MPH CTATHCTUIECKOH 00paboTKe JaHHBIX (C
IpUMepaMH CUTYyallUil, Ha MOJEJIbHbBIX JaHHBIX).

7. TIpoGnema oleHKH OMMOKH BTOPOTO POJia M TUIAHUPOBAHUE SKCIIEPUMEHTA (IIpUMeEp
BBIYUCIICHHS TpeOyeMoro o0bemMa BEIOOPKH).

8. TunuuHble OIMMOKU B CTATUCTUYECKUX MCCIEOBAHUAX (C MPUMEpPaMH MOJIEJIbHBIX
JTAaHHBIX, HEIIPABUIILHOM U NIPABUIBLHON MHTEPIIPETALIMH JAaHHBIX U PE3YJIbTATOB).

9. TMapagoxc CuMIICOHA U €ro pojib B IOHUMAaHUU U UHTEPIPETALUU PE3yIbTaTOB
CTaTUCTHKH.

10. Ucropuyeckas cupaBka 00 y4eHOM Ha BBIOOpP ¢ 0053aTeIbHOM MPUBS3KON K
JI0Ka3aTeNNbCTBY BaXKHBIX TEOPEM BEPOSATHOCTH UJIM OTKPBITHIO U3BECTHBIX 3aKOHOB
pacnpeneneHus.

Kpurepuu onenku:

BbIcOkMi Oam (10-15 GannoB) BhICTAaBIISETCS 32 OJIHOE PACKPBITUE TEMBI, IPU YCIOBUU
XOPOIIIO TTOATOTOBJIEHHOTO BBICTYIUICHHUS C MPE3eHTANNEH, TPaMOTHOTO ¥ YETKOTO OTBETA Ha
BOIIPOCHI NTPETIOJaBaTENIs U CITyIIaTeNeH;

cpennuii 6ami (5-10 6ami0B) BeICTABISAETCS MPU HATUYUU HEPACKPBITHIX BOIIPOCOB,
OTCYTCTBUE MPE3EHTAILIMH, HETOYHOCTH IPU OTBETE Ha BOIIPOCHI MPENoJaBaTes U CiylaTesnei;

HU3KUN 6asu1 (<5 6aoB) BEICTABIAETCS MPU HAJMYUH SIBHBIX HEJIOUETOB B PACKPBITUH
OCHOBHBIX BOIIPOCOB T€MBbI, OTCYTCTBHE OTBETA Ha BOIPOCHI MPEMNOaBaTeNsl U CIyIIaTeseH.

Bomnpocsl k 3auery

CrnyyaiiHble COOBITHS U KJIACCHYECKOE OTIpeieNIEHUE BEPOSTHOCTH.

YactoTHas UHTEpIIpETAIUs BEPOSITHOCTH, CTATUCTUYECKOE OTpe/ICTICHUE.
['eomeTpuueckas BEpOSATHOCTb.

Anrebpa coOBITHIT U aKCHOMATHYECKOE OIpe/ieTICHIE BEPOSITHOCTH.

KoHeuHoe BEpOATHOCTHOE MPOCTPAHCTBO.

Teopema crokeHUsI 1 YMHOKEHHUS BEPOSITHOCTEH IS Pa3IMYHbIX TUIIOB COOBITHIA.

o0k wnE
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®dopmyna moaHOM BepoaTHOCTH U hopmysl baiieca.
Hesasucumslie ucneiranus. opmyia bepuysmm.
HeszaBucumbie ucnbiranus. Teopema [lyaccona.

. HezaBucumMeble ncnibITaHUSA: TOKAJIbHASL M MHTETpajibHas TeopeMbl Jlarmaca.
. BEpoSITHOCTh OTKJIOHEHHS] OTHOCUTEIBHOM YaCTOTHI OT IMMOCTOSIHHOM BEPOSITHOCTH B

HE3aBHCHUMBIX UCIIBITAHUSAX.

3aKOH pacnpenesIeHUs U XapaKTEPUCTUKN JUCKPETHOM CIIyd4allHOW BEJIMYMHBI.
brHOMUMansHOE pacnpeneneHne. MareMaTndeckoe 0’KMJIaHUuE U JUCIIEPCUs YHCiIa
HOSBJICHUH COOBITUS B HE3aBUCUMBIX UCIIBITAHUSIX.

OyHKIUY pacTpeieneHus U (QyHKIHS MIOTHOCTH HEMPEPBIBHOW CITydaifHON BEIMYHMHBI.
MaremaTtnueckoe 0XKMIaHUE, TUCIIEPCUs U CPEIHEE KBAIPATUYECKOE OTKIIOKHEHUE
HENPEPBIBHOW CIIy4ailHON BEJIMYMHBI.

HopmanbHoe pacnpeneneHue.

@yHKIMS OJHOTO CIy4alHOro aprymenra. Haxoxxenue 3akoHa pacupeeeHus U
XapaKTEPUCTHK.

JIBymepHas cilydaliHas BEIMYHHA, OCHOBHBIE ITOHSTHS.

JIBymepHOe pacnpezeieHne. BeposTHOCTH IonasaHus B IOJIYNOJNIOCY U IPSIMOYTOJIBHUK.
II10THOCTB COBMECTHOI'O PacCIpeNeICHNUs, €€ CBOMCTBA U BEPOSTHOCTHBIA CMBICII.
BeposiTHOCT TONIaiaHus B IPOU3BOJIBHYIO 00J1aCTh.

II10THOCTB BEPOSATHOCTH COCTABIIAIOIIMX JIBYMEPHOU CIy4allHON BEJIMYUHBI.

VY cnoBHBIE 3aKOHBI PACIPEACIICHHS COCTABIIAIOIIMX JUIsl CACTEMBI TUCKPETHBIX U JUIS
CHUCTEMBI HENPEPBIBHBIX BEJIUYHH. Y CIIOBHOE MaTEMaTHYECKOE OXKHUIAHUE.
KoppensioHHbIi MOMEHT.

Koadduument koppensuuu.

KoppennpoBaHHOCTB U 3aBUCUMOCTD CITy4alHbIX BEJIUYHH.

JIunelinas perpeccus.

HepasenctBa MapkoBa u UeOniiiena.

3aKOH OOJIBIIMX YHCEN.

IleHTpanbHas npeneapHas TeopeMa.

O611ee npeacTaBieHne o ciay4yaiiHoM mporuecce. MapKoBCKOe CBOMCTBO U MapKOBCKUM
mporecc.

[Tenn MapkoBa ¢ KOHEUHBIM YHCIIOM COCTOSSHUN U TUCKPETHBIM BPEMEHEM.

[Tenn MapkoBa ¢ HENPEPHIBHBIM BPEMEHEM.

Criyuaiinelii mpouecc beprynu.

Cnyuaiinbsiii npouecc Ilyaccona.

Cny4aitaas ¢pyaknus. OOume moHsITHS.

MaremMaTrnyeckoe OKHUJIaHue CTydailHON (DYHKIIMH U €TO0 CBOMCTBA.

Jucnepcus ciydaiiHON (pYHKIIMH U €€ CBOWCTBA.

MaremaTtnueckas uest METOAa CTATUCTUUECKUX HCTIBITAHUM.

MeTto1b1 pa3bIrpbIBaHUS CIyYailHBIX BEJIWYHUH.

['enepanbHas U BBIOOPOYHAs COBOKYITHOCTH, PENPE3EHTATUBHOCTH BEIOOPKHU.
OMmnupudeckas GyHKIMS pactipenenenus, reopema [ muBenko-Kanremm.
Br160opouHbie XapaKTepUCTUKH U TOUEUHBIE OLIEHKH.

Craructuyeckasl yCTOWYMBOCTh OCHOBHBIX BHIOOPOYHBIX XapaKTEPUCTHK.
ACHUMIITOTUYECKH HOPMAJIbHBIN XapaKTep OCHOBHBIX BHIOOPOYHBIX XapAKTEPUCTHK.
DddexTuBHOCTH O11eHOK. HepaBeHcTBO Pao-dpemre-Kpamepa.
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OneHKr MaTeMAaTHYECKOT0 0KUJaHHs IO HEPaBHOTOUYHBIM HAOIIOAEHUSM.
Bera- u ramma- ¢pyHKIMH.

Pacnpenenenue y2.

Pacnipenenenue CtbrofeHra.

Pacnpenenenue @uiepa.

["amma-pacrpenencHue.

berra-pacnpenenenue.

Teopema Puiiepa.

[TocTpoenue onieHOK. MeTo1 MOMEHTOB.

[TocTpoenue oneHoK. MeTo MaKCUMAaIbHOTO TIPABIONOI00uSI.

[Toctpoenue oneHok. MeTo; HAUMEHbBIINX KBaIPaTOB.

TouHble JOBEPUTENIbHBIE UHTEPBAJIBI.

ACHUMIITOTUYECKNE JOBEPUTEIIbHBIE UHTEPBAJIBI.

ITpoBepka cratucTuyeckux runore3. OCHOBHBIE ONPEACICHUS.

OmunbKu nepBoro ¥ BTOPOro poja, ypoBeHb 3HAUUMOCTH M MOIIHOCTb KPUTEPUS.
Kpurepuii oTHOImIEHHS ITPaBIONIOA00US.

[TpoBepka runotes it 0JHON BEIOOPKHU B MPEAION0KEHUH O HOPMAIBHOM
pacnpenenennu (Ipy U3BECTHOM G U ITPU HEU3BECTHOM O).

[TpoBepka runores AJis ABYyX HE3aBUCUMBIX BBIOOPOK B IIPEITOJIOKEHUN O HOPMaJIbHO
pacIpeeneHun.

[TpoBepka rumotes I ABYX 3aBUCUMBIX BHIOOPOK (TIapHBIE HAOIIOICHHS).
Kpurepwii cornacus y? Iupcona u ®umepa.

Kpurepuii cornacust Koamoroposa.

Kpurepuiit U-ManHa-YuTHH, CpaBHEHHE HE3aBUCUMBIX BBIOOPOK.

Kpurepuii Bunkokcona, mpoBepka runotessl 00 0THOPOIHOCTH JIBYX BBIOOPOK.
[TpoBepka runores 0 3HAUUMOCTH BHIOOPOUHBIX KOA((UIIMEHTOB PAaHTOBOM KOPPEsLus
Cnupmena u Kenganna.

[ToHsiTve 0 NUCIIEPCHOHHOM aHANIN3€, 3a/1a4a CPAaBHEHUSI HECKOJIBKUX CPEIHUX.
OO6mas, pakTopHast ¥ OCTaTOYHAS JUCTICPCUH.

CpaBHeHUE HECKOJBKUX CPEAHUX METOJIOM JUCIIEPCUOHHOIO aHAJIN3A.

[TapHas perpeccoHHasi MOJIENb.

WHTepBasibHas OlleHKa (QYHKIMH PEerpeccuu, MpoBepKa 3HAYMMOCTH ypaBHEHUS
peErpeccuu.

Henunelinas perpeccus.

MHOXECTBEHHBIN PETPECCUOHHBIA aHAIIU3.

Bri6opouHas orieHKa KOppensinOHHON MaTpUIbL.

JloBepuTenbHbIE HHTEPBANBI 7151 KOOPHUIIUEHTOB U QYHKIIUN PErPECCHH.
OrneHka B3aMMOCBS3H IEPEMEHHBIX U ITPOBEPKA YPABHEHUS PETPECCUU.

Kpurepum ouneHku:
BbICOKHI Oamt Ha 3adere (20-30 GanioB) BBHICTABISIETCS 3a MOJIHBIN OTBET IO BOIIPOCaM

6I/IJ'ICT3., a TaKXC pa3BCpHYTLII71 u TpaMOTHLIﬁ OTBCT HAa BOIPOCEHI IMPEIoaaBaTeiid, IIpu 3TOM
AOIMYCKAIOTCA HE3HAYUTCIIbHBIC HCAOYCThI, CCIIN O6yanOIJ_II/II7ICSI CII0COOCH HCIIPABUTH UX
CaMOCTOATCIIbHO,



cpenuuii 6ayun Ha 3adere (10-20 6aJUI0B) BHICTABIISETCS IIPU HAJTMYUH HE0YETOB B
OTBETE I10 BOIPOCaM GuIeTa, €CIIU yJalluicsl He MOXKET MCIPaBUTh BCE HE/I0METR
CaMOCTOSTENBHO;

Hu3KHi 61 Ha 3adere (<10 Ga/UIoB) BEICTABIIAETCS IPU HAIMYMH SBHBIX HEI0ICTOB 1
OIMGOK IIPH OTBETE MO0 BOIPOcaM OmiieTa (HampuMep, IyTaeT MOHATHS UK HE MOXET
IpaBAJILHO C(HOPMYIIHPOBATh yCIOBAE TEOpEMBI), KOTOPBIE HE MOXET HCIIPABUTB
CaMOCTOSTENBHO, JIH00 HE JaJl HE OTHOTO OTBETA Ha BOIPOCH! PEIOIaBATEI.

JIuCIUIUIMHA OLICHUBACTCS 110 100-0a/IBHOM CHCTEME.

MuHUMAJIBHOE MakcuMaiibHOE
No dopMma KOHTPOIS JUIS aTTECTAllMK | JJIs QTTeCTalHK
KOJIMYECTBO KOJIMYECTBO
OayJIoB 0aJLIOB
1 [TocemmeHue 3aHsTHH 2 5
) AxTrBHas paboTa Ha MPaKTHIECKAX 0 10
3aHATHSIX
3 | MnguBuayanpHble IPAKTHICCKHUC 3a1aHAA 40 40
4 | Pedepar 0 15
5 3auer 10 30
6 | Bcero 52 100

ITepeBoy 6ayIOB B OLICHKH OCYIIECTBIISIETCSI CIIEAYIOIIHM o0pa3oM:

85-100 6amioB OMAUYHO
70-84 Hamia XOpouLo
52-69 GaJIoB y0081€mE0pUMeNbHO
0-51 Gajur Hey0081emeopumesbHo
CocTaBUTEND /UL‘}X\ Yysanosa [.M.
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