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1. @OPMbI U OHEHOYHBIE MATEPHUAJIbI TEKYHIEI'O KOHTPOJIs1 YCHEBAEMOCTH
N ITPOMEKXYTOYHOU ATTECTAIIUU
B mporiecce 1 110 3aBepIeHnr H3y4eHUs JUCUUIUIMHBI OLIEHUBaeTCs (POPMUPOBAHUE Y CTYACHTOB

CJICTYIOIINX KOMITCTCHIIUN:

Ilnanupyemble pe3yJIbTaThl 00y4eHHUSs N0 JUCHUTINHE (MOLYJTI0)

Coneprxanne 1 KO KOMIICTCHITHH.

Nuauxkarop (mokasartesib)
JOCTHKEHHS] KOMIEeTEeHIHNU

I[nanupyemble pe3yabTaThl
00yueHus 1Mo

THCIUILINHE, CONPSKEHHBIE ¢
HHIUKATOPAMHU

JOCTHKEHHsI KOMIIeTeHIU i

OIIK-1. Ciocob6eH npuMeHSITh
dbyHIaMeHTalIbHbIC 3HAHMSI,
MOJTy4eHHBIC B 00J1aCTH
MaTeMAaTHYECKUX ¥ (WIJTH)
€CTECTBEHHBIX HAYK, U
UCIIONTb30BaTh UX B
npodecCHOHATbHON
JESITEIIbHOCTH

OIIK-1.1 — O6namaer
dbyHIaMEHTAILHBIMU 3HAHUSIMH,
MOJIyYEHHBIMH B 00J1aCTH
MaTeMAaTHYECKUX U (WITH)
€CTECTBEHHBIX HAYK

OIIK-1.2 — YMeeT ucnonb3oBaTh
uX B IpoeccroHamTbHON
JESITEIIBHOCTH

OIIK-1.3 — UmeeT HaBBIKK
BBIOOpA METOJIOB pEUICHHUS 3a1a4
npodecCuOHATbHON
NESITEIIbHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUU

3HaTh:

OCHOBHBIC ITOHATHUS U HanOoJIee
BAKHBIC 33]]a4H, peIIacMbIEC B
paMKax TE€OpUH BEPOSITHOCTEN U
MaTeMaTHYeCKOH CTaTHCTHKM.
YMeTh:

MPUMEHSITh Ha MPAKTUKE
CTAaTUCTUYCCKUM aHaAIIN3 K
3amauaM (U3UKH, 00padOTKH
CUTHAJIOB M N300pakeHUH,
COIMOJIOTHH, (PHHAHCOBOM
MaTE€MaTUKHU U APYTUX
pa3aenoB HAYKH U TEXHUKH.
Brnanets:

KJIIOYEBBIMHM METOIaMU
peuieHus 3a1a4 TeOpuun
BEPOSATHOCTEUN U
MaTEeMaTUYEeCKOM CTaTUCTUKH.

1.1. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH

Tekymuid KOHTPOJb YCIEBAEMOCTH OCYLIECTBIISIETCS IYTEM OIEHKU pe3yJbTaTOB BBHIMOJHEHUS

3alaHuil TPAaKTUYECKUX (CEMUHApCKUX) 3aHATUH,

y4eOHBIM IJIAHOM U MOCEIICHUSI 3aHATHI/aKTUBHOCTD Ha 3aHATHUSX.
B xauecTBe OIIEHOYHBIX CPENICTB TEKYILIETO KOHTPOJIS YCIEBAEMOCTH MIPEYCMOTPEHBI:

KOHTpOJIbHast paboTa

3 cemecTp

CaMOCTOSITENIbHON  paboThI,

IIPEYyCMOTPEHHBIX

KonrponbHas pabora Ne 1

BapuanT 1

Bapuant 2

1. Heckonbko pa3 Opocaercst UrpajgbHast KOCTb.

Kaxkoe coObITHE

0oJiee BEpOSITHO: {CyMMa BBIABIINX OYKOB YETHA}

uim {cymma
BBITIABIINX OYKOB HEYeTHA } ?

2. JIBoe ycimoBHIHCH O BcTpeue mexay 10um 11

yacaMu yTpa, Ipu4eM

JIOTOBOPIIIMCH JKJIATh APyT npyra He 6osee 10

MuHyT. Cunras, 4To

MOMEHT MPHUXO0/ia Ha BCTpeuy BhIOMpaeTcs

KaXJbIM «HAayJady» B

npeJienax yKa3aHHOro —4aca, HAWTH BEPOSTHOCTD

rpyIIax.

MEepBBIMU?

1. Copok y4acTHHKOB TypHHpa pa30MBarOTCs Ha
YeThIpe paBHbIE TPYIIIBL.

Haiiti BEpOSATHOCTB TOTO, UTO YETHIPE
CHJIBHEHIIINX yJYaCTHUKA OKa)KyTCsl B PA3HBIX

2. Ha otpe3ok Haymady OpocaroT TpH TOUYKH, OJIHY
3a npyroi. KakoBa

BEPOATHOCTH TOTO, YTO TPEThSI I10 CUETY TOUKA
yHageTr MeXAy AByMs

3. JIBa cTpesika CTpensitoT 1o MuieHu. OauH u3
HHUX IIONAA€ET B IEJIb B




TOT'0, YTO BCTpeUa
COCTOMTCH.

3. Imerotcst TpU YpHBI ¢ OETIBIMU M YEPHBIMU
nrapamu, Npu4eM OTHOUICHHE YKclia OeIbIX IIapoB
K YMCIly YepHbIX paBHO pl,p2,p3 ausa 1-i, 2-i,

3-i ypH cooTBeTcTBeHHO. Haymauy (¢
BEPOSATHOCTHIO 1/3) BeIOMpaeTcs

ypHa u u3 Hee map. KakoBa BepoSITHOCTb TOTO, UTO
OH OebIit?

4. Cnyuaiinas BenmuunuHa X UMeeT (QyHKIIHIO
pacnpenenenus F(x). Haiitu

GYHKIHIO pacTpeeieHus CITyqailHOM BETMYUHBI
0.5(X+X]).

CpeHEM B 5 cilydasix, a BTOpOi — B 8 ciydasx U3
10. ITepen BoicTpEIOM

OHHU OpOCAIOT MPABMIIbHYIO MOHETY IS
OIIpECIICHUSI OUYEPETHOCTH.

[TocroponHuit HaOMIOKATENH 3HACT YCIOBUS
CTpenbObl, HO HE 3HAET, KTO B

JIAHHBI MOMEHT CTpessieT. BOT OH BUIUT, 4TO
CTPEJIOK IONal B LETb.

KaxoBa BEpOsITHOCTB TOTO, YTO CTPEISUT NEPBBIN
CTpenoK?

4. Ilyctb X n Y - HE3aBUCHUMBIE CllydaliHbIE
BEJIMYHHBI C

HENpEepbIBHBIMU (DYHKIMAMU pacupeneneHus F(x)
n G(x)

cooTBeTcTBeHHO. HaiiTn pyHKIMIO pacnipeneneHus
IIPOU3BEICHUS

XY.

KonTposnbHas

paborta No 2

Bapuanr 1

Bapuanr 2

1. ITycts X u Y-- HE3aBHCUMBIE CITydailHbIE
BEJIMYUHBI,

npuyeM X+Y npuHuMaetr 3HaudeHus 0, 1,2 ¢
BepOSTHOCTSIMHU 1/3

Kaxxaoe. JlokazaTh, 4TO OHA M3 BEIWYUH X WA Y
uMeeT

BBIPOXKJEHHOE pacIpe/ielICHHE.

2. HaiiTu pacnpenenenue, KOTOpoMy
COOTBETCTBYET XapaKTepucThuueckas QyHKIUs
exp(-[t]).

3. Ilycts X1,X2,... - [TocnegoBaTeaIbHOCTh
HE3aBUCUMBIX CIIy4alHbIX BEJIMYMH, IpUYeM Xn
IpUHUMAET 3HadeHus -n,0 U n ¢ BEPOATHOCTAMHU
1/(2n"2),1-1/n"2,1/(2n"2) COOTBETCTBEHHO.
[IpuMeHnM 11 K 3TOM MOCIEN0BATENBHOCTH 3aKOH
OOJIBIIINX YHCEIL.

4. Haittn npuOamkeHHOE 3HAUCHHUE NS
BEPOATHOCTH TOTO, YTO YKCIIO ycrexos B 100
UCIIBITaHUSAX bepHYIUIM C BEPOATHOCTBIO ycIexa
0,5 nexut B uHTEepBase (35,65).

1. okasarp,uro ¢yakuus f(z)=|z| He saBuseTcs
pou3BOALICH (QYHKIIHMEH BEPOSITHOCTHOTO
pacrpeneneHus.

2. HaiiTu pacnpenenenue, KOTOpoMy
COOTBETCTBYET XapaKTepucThuueckas QyHKIUs
1/(1+t72).

3. Ilycrs X1,X2,... - [TocnegoBaTeabHOCTD
HE3aBUCUMBIX CIIy4alHbIX BEJIMYMH, IpU4eM Xn
npuHUMAaeT 3HadeHus 2\ (-n) u 2(n) ¢
BepossTHOCTSIMU 1/2 TIpumMeHnM u K 3TOM
MOCIIE0BATEIHHOCTH 3aKOH OOJIBIINX YUCEIL.

4. . HaiitTu mpubImKeHHOE 3HAYCHHE IS
BEPOSATHOCTH TOT'O, YTO YUCIO ycrnexoB B 100
UCIBITaHUSAX BEpHYIIN ¢ BEPOSITHOCTBIO yclexa
0,5 nexxurt B mHTEpBaste (47,53).

4 cemecTp

KonTposnbHas

pabota No 1

Bapuanr 1

Bapuanr 2

1. Ilycrs X|,..., X, HE3aBUCUMBI U HIMEIOT

2
nopmanshoe pacripenenenue N(0,07). Jlokasars, 9to

1 n
(X)) = —ZX? — s dexTuBHAs OllcHKA QYHKIIUH

=1

7(0)=6".

1. Iycts X,...,. X, HE3aBUCUMBI U UMEIOT

raMmma-pacrpe/ieneHie F(g,l). JloKa3arsb, 94T0

n
7(X)= —Z/YI apisieTcst G HEKTHBHOM
iy

oteHkoi 0.




2. Iyers X,...,X, HE3aBHCHMBI X HMEIOT
PaBHOMEPHOE pacrpeeNnenne Ha otpeske [ 4, b).

HaiiTu orieHKy MeTo/10M MOMEHTOB ISl 4 U b no
HepBBIM I[BYM MOMCHTAaM.

3. Iycts X|,..., X, HE3aBUCHMEI 1
1,0,
2,0,

3,1-26.

HaiiTn omHOMEPHYIO JOCTATOYHYIO CTATUCTHUKY.

X. =

1

4. Tlycrs X,..., X, HE3aBUCUMBI H PACIPEICIICHbI C

cXp {_(X - 9)}9 x> 99
Haittu onenky
0, x<80.

MaKCHMAJILHOTO ITpaBaonooous ais O.

IIJIOTHOCTBIO

2. Ilycts X,..., X, HE3aBUCUMBI U IMEIOT
ramma-pacrtpenenenue ['(6, ). Haiitu ouenky

MeTo0M MOMeHTOB Uit @ u A 1o nepsbIM
JIBYM MOMEHTaM.

3. ycrs Xj,..., X, He3aBUCUMBI 1
L4,
2,6,

31-4 -6,

Haiitu 1ByMepHYI0 10CTaTOYHYIO CTATUCTHUKY.

X. =

1

4. TIycre X,..., X, HE3aBUCUMBI 1 IMEIOT

nopmansHoe pactpeneneaue N(6,26), 6> 0.

HaiiTn oneHky MakcumMaabHOTO
npasononoous as .

Kontponbnas padora No 2

Bapuanr 1

Bapuanr 2

1. Iycrs X,..., X, HE3aBUCUMBI H HMEIOT

paBHOMepHOE pacnipenenenue Ha otpeske [0, G].
[TocTpouTh KpaTyalliiuii JOBEPUTEIbHBIA HHTEPBAI
1a 6 ¢ xoappuumenTom noBepHs f, OCHOBAHHBIMH

max.X;

Ha nenrpaisHoil cratucruke (( X, 0) = I<<n

2. Iycrs X,..., X, HE3aBUCUMBI H HMEIOT

pacnpenenenue [Tyaccona [1(6). Iocrpouts

LEHTPAJIbHBIA JOBEPUTEIILHBIA HHTEPBAI C
KOd((UIMEHTOM JIOBEpUST (X, UCIONIb3YS TOUCHHYIO

onenxy 7(X) = X.

3. Iycts X|,...,X, HE3aBUCHMBI U IMEIOT IIIOTHOCTh

pacrpeieeHus
cXp {_(X_ 9)}3X> 93
x,0) =
Ax0) 0, x<0.

[Toctpouts HanbosEE MOIIHBIN KPUTEPHi pazmepa
JUTSI IPOBEPKH THUIOTE3bI

H,:0 = @) npu anprepraruse H,:0 =6, <0,,.
Haittn MOITHOCTH KpUTEPHUSL.

1. Iycre X,..., X, HE3aBUCUMBI 1 IMEIOT

HopmanbHoe pacripenenenue N(6)1).
ITocTponTh KpaTyalui JOBEPUTEIbHBII

unTepBan 11 6 ¢ ko>pPULIHEHTOM T0BEpHUs
O/, OCHOBAHHBIN HA LIEHTPAIIBHON CTaTUCTHUKE

2. Iyere X,..., X, He3aBUCUMBI 1 IMEIOT

HOpMaJbHOE paclpeiesieHUE C apamMmeTpamMmu
m u 1. [TocTpouTs LIEHTpasIbHBII
JIOBEPUTENIbHBIN HHTEPBA ISl M C

K02 (ppuImeHToM 10BepUs (X, UCTIONB3Ys

Toueunyro ouerxy 7(X) = X.

3. Iycrs Xj,..., X, HE3aBUCHMBI M UIMEIOT
OMHOMHAIPHOE pacmpeiesieHue

H1,60),0 < 8 <1. Hoctpouts paBHOMEPHO
HanboJiee MOIIHBINA KPUTEPHIA pasmepa & s
nposepku rumnoresst H ;6 = 6 npu
anbrepHaruse H,:60 < 6. Haiitu dyHKImIO
MOII[HOCTH.
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1.2. IIpomexyTo4yHas aTTecTauus

[TpomMexyTouHas aTTecTanus ocyuiecTisercs B popme 3aueta (3 cemectp) sk3ameHa (4 cemectp)
B kauecTBe cpeacTB, UCTONB3YyEMbIX Ha IPOMEKYTOUHOM aTTecTalliy MpeaycMaTprUBaeTCs:
bunersi

1.3. TumnoBble 3aaHus I NPOBeIeHHs MPOMEKYTOUHOM aTTeCTAIUN
Bormpocs! k 3auety 3 cemecTp

CiyyaliHasi BETMYMHA.

HesaBucrnmMble 0IMHAKOBO paclpeAesIeHHbIE CITy4YalHbIE BEITMYHHBI.

Oynknus pacnpeneneHus. OCHOBHBIE CBOMCTBA (DYHKIIMHU PACTIPEICITICHHUS.
MaremaTrueckoe okuanue (B 00IeM, TMCKPETHOM U aOCOMIOTHO HEMPEPHIBHOM CITyYasix).
KBantune pacnpenenenus. Menuana.

Otnomenue Jlsmynoa. Kinaccuueckast 1po6s JIsmyHoBa.

BeposiTHOCTE.

XNk

Pacnipenenenue Ilyaccona (1oTHOCTE, XapakTepucTuueckasi QyHKITHS).
HopwmanbHaoe pacnpenenenue (IUIOTHOCTh, XapaKTepUCTUUECKast PYHKITHSA).
. DKCITOHEHITNATILHOE pactipeiesieHne (IJI0OTHOCTh, XapaKTepUCTHIeCKash (YHKIIHS).
. Knaccuueckoe HepaBeHcTBO beppu-OcceeHa.

—_— = = \O
N - O

. Xapaktepuctuueckass (QyHKIus (B 00meM, IUCKPETHOM U aOCOJIOTHO HENPEPHIBHOM
CIIy4asix).

13. Crryuaiinblii mporecc (ABe CyITHOCTH).

14. BopeneBckas curma-anreopa.

15. be3rpanuuHo AeIMMOeE pacrpeaeieHue (1Ba ONpeaesICHuUs ).

16. HepaBenctBo HMeHncena.

17. ®opMya mOJHON BEPOSTHOCTH.

18. Ananor (hopMyJIbl MOTHON BEPOATHOCTH ISl MATEMATHIECKOTO OXKUJIaHHUS.

19. InoTHOCTH pacnpenesieHusl.

20. n-xpaTHas cBepTKa (QyHKIMI pacrpeneneHusl.

21. IlyaccoHOoBCKHII mporiecc.

22. Teopema 00 aCUMIITOTUYECKOH HOPMAIBHOCTH ITyaCCOHOBCKOT'O IPOILIEcca.

23. Toueunslit npouecc. Pacnpeaenenre TO4€UHOrO Mpoiecca.

24. OpauHapHBIi TOYeUHbIN Nponecc. CTallMOHAPHBIA TOYEYHBIN POIIeCC.

25. CMelIaHHbIi TyaCCOHOBCKUM MPOILIECC.

26. Teopema 0 6€3rpaHMYHON JEITMMOCTH CMEIIAHHOTO IMTyaCCOHOBCKOTO ITpoIiecca.

27. Cny4aitHas mepa.

Bormpocsl k 3x3ameny 4 cemecTp

BepositHocTHOE TipocTpancTBO. Oneparuu Haa coObiTusiMu. CBOMCTBA BEPOSTHOCTH. Y CIIOBHAS
BEpOSATHOCTh. HezaBucumocts coObituil. Kpurepuii HezaBucumoctn. QPopmyna MOJTHOU
BeposTHOCcTH. Dopmyisl baiieca.

[IpsiMmoe pousBeeHre BEpOSTHOCTHBIX IIPOCTpaHCTB. HezaBucumele ucnsiTanus bepaysum.
Crnyuaiinas BennuuHa. [lopoxaeHHOE U HHIYIHPOBAHHOE BEPOSTHOCTHBIE IPOCTPAHCTBA.

OyHKIUS pacripeiesieHus], ee CBOMCTBA. JJuCKpeTHbIe, CHHTYISpHbIE 1 a0COMIOTHO HEMPEPHIBHBIC
(GyHKUIMU pacnpeiesieHus U cly4yaiiHble BeIHYUHbI. [II0THOCTE pacipeaeneHus.

5



10.
11.

12.
13.
14.
15.

16.

17.

18.
19.

20.
21.
22.

23

Teopema Jlebera o paznoxeHnn GyHKINUN pacIpeaeIeHHUS.
MoMeHTHI citydaiiHbIX BeauduH. X cBolicTBa.

COBOKYITHOCTH CclydaHbIX BenuuuH. CoBMmecTHas (YHKIUsS pacmpeneneHus. HeszaBHCHMOCTH
CIIy4aiHbIX BeIM4MH. KpuTepnun HE3aBUCHMOCTH.

Buapl cxoIuMOCTH OCIEI0BATENBHOCTEN CIIyYalHbIX BEJIUYHUH.
HepasenctBa MapkoBa u UeOnbimeBa. 3akoH Oonbinx yrcen B popme YeObimena.
Jlemma bopens-Kanrtemnu. HepaBenctBo Kosmmoroposa.

VYcunennslit 3akoH 6onpimmx yucen B hopme Konmoroposa. Y cuaeHHBIN 3aKOH OONBIIMX YUCEN
AJI1 HE3aBUCUMBIX OJMHAKOBO pacCIIpCACIICHHBIX CJIy‘-IElﬁHBIX BCIIMYHH.

XapakTepucTuueckrue QyHKINU U UX CBOMCTBA.
3akoH OoabpImux yncen B popme XuHunHA. LleHTpansHas mpeaenbHas Teopema.
VYcnoBHOE MAaTEMaTHYECKOE OKUAHUE.

Craructudeckasi cTpykrypa. Beidopka. Cratuctuka. [lopsiakoBeie cTaTUCTUKU. BapuarmoHHBIH
psia. Beibopounsie MOMEHTHI U BbIOOpouHast pyHKIHS pacnpenenenus. MIx cBoiicTaa.

Toueunass oneHka. HecmenieHHOCTh, COCTOSTENBHOCTh, ONTUMAJIBHOCTH. TeopemMa o
CIANHCTBCHHOCTHU OHTHMaﬂbHOﬁ OIICHKMU.

Oyuknus  mpaBaonogoOus. JlocraToyHble CTATUCTUKW, TOJNHBIE CTATUCTUKUA. Teopema
(bakTopuzamm.

HepasenctBo Pao-Kpamepa. D¢ dekTrBHbBIE OLIEHKH.

Teopema Pao-bnekysmia-KonmoropoBa. ONTHMAaIbHOCTh OLIEHOK —SABJISIOMIMXCS  (DyHKIMEH
MOJIHOU TOCTATOYHOU CTAaTUCTUKMU.

Metoa MoMeHTOB. CBOMCTBA OLIEHOK, OJTYYEHHBIX METOJIOM MOMEHTOB.
MeTto MaKCUMaTBHOTO TIpaBaono06us. CBOKWCTBA OLIEHOK MaKCUMATBHOTO MTPABIONOI00MS.

JloBepurenbHble MHTEpPBAJIBI. METOIbl LUEHTPATBHOW CTAaTUCTUKUA M HMCIOJIB30BaHUSA TOUYECYHOMU
OIICHKMU.

. IIposepka runotes. Jlemma Helimana-IIupcona.
24,

Kpurepun cornacust Konmoroposa u y -kBaapar.

DK3aMEHAIMOHHBINA OUJIET COCTOUT U3 JIBYX BOIIPOCOB U 33Jjauu

1. Cnyuaiinas Bennuuna. [IopoKIEHHOE M MHIYIIMPOBAHHOE BEPOSATHOCTHBIE IIPOCTPAHCTBA.
DyHKIMA pacnpeieNiCHHs], €€ CBONCTBA.

2. Oysakuus mnpaBaonoAodus. JlocTaTOYHBIE CTATUCTHKH, IIOJIHBIE CTAaTUCTUKH. TeopeMa
bakTopuzanmm.

3. Ilycte X umeet GuHoMmanbHOE pactipenenenne A 11,—). HaifTi olieHKy MakCMMaIbHOTO
2

npasaonoxoous ans 1



2.

KPUTEPUU OLHEHKHU ITO JMCIIUITVIMHE

[IKAJIA 1 KPUTEPUU OIEHMBAHWS pesynsraToB o0ydenus (PO) mo gucrumninHe

OneHKa

BUJIbI OLICHOYHBIX CPEJICTB

2 (He 3a4TeHO)

3 (3a4TeHO)

4 (3a4TeHO)

5 (3auTeHoO)

3Hanus OtcytcTBHE dparMeHTapHbIE O61ue, HO HE CdopmupoBaHHBI
(BU/BI OLIEHOYHBIX CPECTB: [3HAHUM SHAHUS CTPYKTYpHUPOBAHHEI |©
npuBeaeHsl B 1. 1.2.) € 3HAHUS CHUCTEMATUYECKUE
SHAHUS
Ymenust OtcytcTBHE B nenom ycnemnoe, B nenom YcnemHoe u
(BUABI OLIEHOYHBIX CPEICTB: [YMEHUI HO HE YCIIEIIHOE, HO CUCTEMATUUYECKOE
npuBeaeHsl B 1. 1.2.) CHCTEMATUYECKOE  [COJEpIKallee YMEHHE
yMEHUE OT/ICTbHBIE

poOesbl yMEHNe

(momyckaer

HETOYHOCTHU

HENPUHIIUTTAATHHOT

0 XapakTtepa)
HaBbikn OtcyrcTBUE Hanuune B nenowm, CdopmupoBanHbI
(B1ageHHs, ONBIT HaBBIKOB OTJIEIbHBIX HaBBIKOB|C(HOPMUPOBAHHBIE |€ HABBIKU
nesiTeJIbHOCTH) (Bnanenuit, (Hamuume HAaBBIKU (BnageHwus),
(BUABI OIIEHOYHBIX CPEICTB: |OIbITA) dparmeHTapHoro  |(BlajeHus), HO MIPUMEHSIEMbIC
npuBeaeHsl B 1. 1.2..) OIIbITA) MCIIOJIb3YEMBIE HE B|[IPU PELICHUN

AKTHUBHOU (opMme

3a1a4




