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1. [lesin ocBOEHMSI JUCHUILTHHBI

Hensmu pucuumuinebl «Teopust BEpOSITHOCTEM M MaTeMaTH4ecKash CTATHUCTHKA» SIBIISIOTCS
dbopMUpOBaHUE BEPOSTHOCTHOTO MBIIUICHUS, OCBOCHHE CTYyJICHTAMH OCHOBHBIX IIOAXOJOB K
MaTeMaTU4eckoil 00paboTKe pe3ylnbTaToB HAOMIOJEHUN U M3MEPEeHUH MeToJaMH TEOpHH
BEPOSATHOCTEN U MATEMATUYECKON CTaTUCTHUKH.

2. MecTO TMCUHMILTHHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPorpaMMbl

Juciumumna  «Teopus BepoATHOCTEM M MaTeMAaTH4YeCKas CTATUCTUKa» OTHOCUTCS K
o0si3aTeNbHOM  4yacTu  oOpas3oBaTenbHOW mporpammbl. [lpu u3ydenuu aucuumuinHsl «Teopus
BEPOSITHOCTEH U MareMaThyeckas CTaTUCTHKa» HEOoOXOAMM YPOBEHb OCBOCHMS JAUCLUILIUH
«Matemaruueckuil aHanus», «I'eomeTpus u anredpay, «AuddepeHnnanbapie ypaBHSHUS» HE HUKE
IIOPOT'OBOTIO.

Ilomy4yeHHbIe B paMKax IUCHUILIAHEI « Teopus BEpOSTHOCTEN U MaTEMAaTUYECKask CTATUCTUKA
3HaHUS HEOOXOJUMBI JUIsl Pa3sBUTHsI HABBIKOB PELICHUs CIIOKHBIX 3a/1a4, U3y4eHHs- IPOQHIBHBIX
KypCOB II0 MaTeMaTHKe (B TOM YHCJE MPOJOJIKEHUS U3yYEHHUS! CTATUCTUYECKUX METOJO0B B paMKax
JUCLHUIUIMHBI «J{0TONHUTENbHBIE ITIaBbl MATEMATUYECKON CTaTUCTUKM),CIIOCOOCTBYIOT TIOHUMAHUIO
ocobeHHOCTeH (PYHKIIMOHUPOBAHHS BEPOSTHOCTHBIX MAaTEMAaTHUECKUX MOJIEIICH.

3. lnanupyemMsblie pe3yJibTATbl 00y4YeHUS] MO JUCIHHUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEMbIMH
pe3yJIbTaTaMHU O0CBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Tpouiecc m3ydeHWs TUCHUIUIMHBI HANpaBieH HA (OPMHPOBAHUE CICAYIOIIMX JJIEMEHTOB
komneTeHnuii B coorserctBuu ¢ @I'OC BO, OIT BO u npuoOpeTenust cieayonmx 3HaHui, YMEHHH,
HAaBBIKOB U (MJIM) OMbITA EATEIbHOCTH:

3HAHUS, TIOJTYYCHHBIE B
obnactu
MaTeMaTHIECKHUX U (FUTH)
€CTECTBEHHBIX HAYK, U
WCTIONIE30BATh UX B

3HaHUSAMU B 00J1aCTH
MaTEMaTUKU U €€
MPUWIOKEHUHN, UMEET
MIPEJICTABJICHUS O
CrieTQuKe uxX

dopmupyemas HNupukaTop A0CTHIKEHUSA IlepeyeHb MJIAHNPYEMBIX pPe3yJIbTATOB
KOMIIeTeH LU KOMIeTeHLH I 00yueHust
(ko u opMyaHpPOBKA) (ko1 1 hopMyTHPOBKA)
Oo6menpodgeccuoHaIbHbIE KOMNETEHIITHN
OIIK-1 N-OIIK-1.1 3HaTh:
CrniocoOeH NpUMEeHATh OObnanaeT OCHOBHBIMH —OCHOBHBIE ITOHATHSL, TEOPEMBI U YPAaBHEHHUS
(dyHIaMeHTaIbHbIC (byHIaMeHTaIbHBIMU TEOPUH BEPOSITHOCTEN N MaTeMaTH4ECKOM

CTaTUCTHUKY;
— TOYHBIE METO/IbI BBIUUCICHUM B TEOPUU
BEPOSATHOCTEM,

— METO/a IOCTPOEHHUSI OLIEHOK UIIPOBEPKU
TUIIOTE3 B MAaTEMaTUUYECKOM CTaTUCTUKE.

YMmeeT KBau(pUIMPOBaHHO
OTIPENIETIATh 001aCTh
(dhyHIIaMEHTAITEHBIX
3HAHWUM, OTHOCSIINXCS K
MMOCTAaBJICHHOM 3a7ja4ue

npodeccuoHaIbHON WCIIOJIb30BaHMS B
JIeSITETbHOCTH npodecCHOHANTEHON
JeSITEIIbHOCTH
N-OIIK-1.2 Ymetsn:

— HaXxOJUTh BEPOSITHOCTH CIOKHBIX COOBITHI C
HCIIONIb30BAHUEM CBOMCTB BEPOSTHOCTEM;

— HaXOJIUTb YCIIOBHBIE BEPOSITHOCTH COOBITUH,
BEPOATHOCTHUCIIOXKHBIX COOBITHIA C
WCTIONTb30BaHUEM (POPMYITBI TOTHOM
BeposiTHOCTU 1 opmyiisl baiieca;

— HaxXOAWTbh U aHAJIM3UPOBAThH YHCIOBBIE
XapaKTePUCTUKH CITyYalHbIX BEIUYHH,

— HaxOJUTh 3aKOHBI PACIPEENICHNUS 3aBUCUMBIX|
CIIy4alHBIX BEIHYMH,
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— TIPOBEPSTH THIIOTE3bI C UCIIOIH30BAHUEM
kputepus [TupcoHa, mpoBepsITh OTHOPOTHOCTH
BBIOOPOK.

H-OIIK-1.3

HMMeeT HaBBIKH
aHAJIUTUIECKON pabOTHI,
CBSI3aHHOW C IPUMEHEHUEM
(GyHIaMEHTaTBHBIX 3HAHUN
Ha MPaKTUKE

Biaagers HaBbIKAMH:
— IIOCTPOCHUSI PSIOB PACIPENEICHUS,
¢byHKUUH, TUIOTHOCTEHpacTpeneneHus!
CIy4YalHBIX BEJIUYHH,
— TEHEPHUPOBAHHSA CITyYaHHBIXBEINYUH C
3aIaHHBIM 3aKOHOMpAaCIIPeIEICHUS,
— IIOCTPOEHUS OLIEHOK HEN3BECTHBIX MApaMETPOB
pacmpeneseHus ¢ NCIOIb30BaHNEM METOIa
MaKCHUMaJIbHOTO MPaBIONO00Hs, METoaa
HaWMEHBIINX KBAPaTOB, METOAA MOMEHTOB.

4. O0beM, CTPYKTYPA M cO/iepKaHue TUCHHUILINHBI

OO01mmast TpyTI0eMKOCTh JTUCITUTUIMHBI COCTABIISICT / 3a4STHBIX eIUHUII, 252 akaj. Jaca.

Buabl yueOHbIX 3aHATHIH, DopMbl TEKYIEr0 KOHTPOJISA
BKJIIOYAsI CAMOCTOSITEJIbHYIO yCIeBaeMoCTH
Ne Tembl (pa3aennl) padoTy CTY1eHTOB,
n/n AUCHUILTMHBI, UX U UX TPYA0EMKOCTh ®dopma npoMeKy TOYHO#
coaep:kaHue = (B akaieMU4eCKHMX Yacax) arrecTaumu (10 ceMecTpam)
(5]
S | KonrakrHas padora
@ o
U —
0] 1 = é ?s
= 2 = = R =
= | 85| & 2 |2& &
S| o | & £ |5E§ 8¢
= <) = o) s Bl B o
[5) = Q, > o E <=1
= X o Q [P S Qo
S1g| 5 |g = 8
s| ¢S |&
= = 2 | < =
<
(&)
1 |MareMaTu4yecKue OCHOBBI 5 6 8 1 7 [3amaHus mig caMOCTOSITEIBHON
TEOPHUH BEPOSTHOCTEH PabOThI
BepostHocTHas 5 6 6 2 7 [BagaHus IS CAaMOCTOSTEILHON
2 |3aBHCHMOCTb U YCJIOBHAs paboTel, KoHnTposbsHas pabora
BEpPOSITHOCTH Nel
3 |CnyuaiiHasi BenTudruHa 5 8 6 2 7 [Bamanug 11 CaMOCTOSTEIBHOMN
a00THI
UucnoBble XapakTepUCTHKH | 5 6 6 2 7 [BagaHus IS CAMOCTOSATEIBLHON
4  |cay4aiHBIX BEJTHMYWH padotel, KonTponpHas paboTta
No2
5 6 6 1 7 BagaHus 11 CaMOCTOSATEIHLHOM
5 |[IpenenbHbIE TEOPEMBI paboTel, CamocTosTeTbHAS
abora
0,7 |3auer
Bcero 3a 5 cemectp 32 | 32 8 103 357
108 akan. yacos|
6 |HempepoiBHble cnyuaiinsle | 6 | 14 | 14 2 10 |Konrtponbnas padoraNe3
BEJIUYHHBI
OcHoBaHus 6| 8 4 3amaHus 11 CaMOCTOSATEIbHOM
7 |MaTeMaTH4ecKou 2 7  paboTsl
CTaTUCTUKHU KonrtponbHas pabotaNe4
MeTo/ibl TOCTPOCHUS 6| 6 8 3aiaHus ISl CaMOCTOSITEIbHOM
8 |omeHok 2 9 pab6otsl KonTponmsHas
aboraNe5




9 |['urmoTe3sl U UX MPOBEPKA 6| 4 6 2 10 (BamaHwus 1T CaMOCTOSTEIILHOM

a0O0THI
2 | 05| 33,5 Pk3amen
Bcero 3a 6 cemecTp) 32 | 32 10 | 0,5 | 69,5
144 akan. yaca
UTOIO| 64 | 64 18 | 0,8 [ 57,7

Conep:xanue pa3/ieioB JUCHUIJINHBI:

Pa3nes 1. MatemaTH4yecKkue OCHOBBI TEOPHM BepOSITHOCTEM

WHTYyUTUBHBIE NPEINIOCBUIKM TEOPUH BEPOATHOCTEH. ONBIT, MHOXECTBO 3JE€MEHTapPHBIX
UCXOJIOB OmbITa, coObiTHe. Kiaccudeckoe, CTaTUCTHYECKOE, T€OMETPHYECKOE OIpeesIeHHUs
BepoATHOCTH. CyObeKTHBHAsI BEPOSTHOCTb.

MareMaTHuecKoe OIpeieieHue BEpOsATHOCTH. AsreOpa cOOBITHIA, G-anredpa. AKCHOMBI TEOPHH
BEPOSITHOCTEN U CIEACTBUSA U3 HUX. BEpOATHOCTHOE MPOCTPAHCTBO Kak MapaJurMa BEPOSTHOCTHOTO
MBILUIEHUS U KaK KOPPEKTHAsi MaTeMaTH4eCcKasi MOJEIb CIIy4ailHOTO SIBJICHMSL.

CoObITus, oniepaluy HajJ HUMHU. BeposTHOCTh, CBONCTBA BEPOSTHOCTH.
Paznen 2. BepossTHOCTHAsI 3aBUCHMOCTD U YCJIOBHASI BEPOSITHOCTH

3aBUCHMbIE M HE3aBHCHUMBbIC COOBITHS. YCIOBHas BEPOSATHOCTb coObITHs. [IpuumHHO-
CJICJCTBEHHAs: U BEPOSITHOCTHAS 3aBUCUMOCTb. Dopmyna moiaHoM BepoaTrHocTH. Popmyna baiieca
(Teopema rumnores).

Pa3nen 3. Cayuaiinasi BeJTHIHHA.

Jeranuzanus MaTeMaTHYECKONM MOJENN CIyYallHOrO SBJIEHUS M KOHLENUUS CIy4yallHOU
BennunHbl. CiydaliHas BeIMYMHA KakK (YHKIHS OT 3JIEMEHTApHBIX HCXOAOB omnbita. CiydaiiHas
BeJIMYMHA KaK (DYHKIIHA, ONpe/ielieHHas Ha BEPOSATHOCTHOM MPOCTpaHCTBE. J[MCKpeTHBIE clydyaiHbIe
BEJIMYMHBI.

['eomeTpuueckoe pacmpenenenne. Cxema bepHymin u OMHOMHUAIbHOE pacmpesesieHue.
l'unepreomerpuueckoe pacnpenenenue. [Ipocreiimuii moTok codbITHil U pactpenenenue [lyaccona.
BexTopHble ciydaliHple BEJIMYMHBI. 3aBUCHUMbBIE M HE3aBUCHUMBIE CIIyYalHbIE BEJIMYUHBI, YCIOBHBIC
3aKOHBI pacnpeneneHus. OYHKIMKU OT CIy4yailHbIX BEJIMYMH, IPE0Opa30BaHNE 3aKOHA PaCIpe/leIeHUs
npy GYHKIMOHATIBHOM NPeoO0pa3oBaHUM CITy4allHbIX BETUYMH.

Pa3nen 4. YuciioBble XapaKTepPUCTHKHU CJYYaiiHBIX BeJIMYHH.

MaremaTuyeckoe OXUJAHUE WU JUCIIEPCHUS CIIy4yallHOM BeEJIWYMHBL. MOMEHTBHI Cily4yalHOU
BeIUYMHBL. MoJ1a, MeraHa, KBaHTHIIb. Y CJIOBHOE MaTEeMaTHISCKOE OKHUTaHHE.

KoBapuanuss u kodpPuUUIUEHT KOppemsluu JBYX CIy4allHbIX BEJIMYMH, CBOMCTBa
HEKOPPEJIUPOBAHHOCTH U He3aBUCUMOCTH. KoppensinonHast MaTpuia.

Pazpnen 5. [IpenesibHble TeOpeMbl.

HepaBenctBo YeObnuépa. 3axkoH Oonbimnx uncend. Teopembl XuHunHa u  YeOblména.
Ycunennslit 3akoH 6onbiux yncen. Teopema Ilyaccona.

LentpanbHas npeaenbHas TeopeMa. MHTerpansHas teopema MyaBpa-Jlamnaca. HepaBeHcTBO
beppu-OcceeHa.

Pa3nen 6. HempepbiBHbBIE CiydaiiHble BeJJMYHHBI.

OyHKIUS pacnpefeseHus ClIy4alHOW BETMYMHBI, €€ CBOWCTBA. AOCOIIOTHO HENpEepBIBHbIC
CIIy4YailHble BEJIWYUHBI, IUIOTHOCTH pacnpenesieHus. JIoKaabHBIM CMBICHT IUIOTHOCTU. [Ipumepsl
paclpefeieHuii:  paBHOMEpPHOE, IIOKa3aTelbHOE, HOpMalbHOE. YHWCIIOBBIE  XapaKTEPUCTUKHU
HENPEPBIBHBIX ~ CIIyYallHbIX BEJIMYMH: MaTeMaTU4YeCKOe OXUJAHWEe, JUCIepCus, KOoBapHalus,
K02 PHULIMEHT KOPpEISALUH.

Bekropuble cinyuaiiHbie BennunHbl. HaxoxaeHne 4acTHBIX MIIOTHOCTEH Mo oOuiel MmioTHOCTH.
I'eomerpuueckue BeposiTHOCTH. [IpeoOpa3oBanms HENPEPHIBHBIX CIy4aifHbIX BelTMurH. CyMMupoBaHue
CIIy4aHbIX BeNIMYWH, (opmyna cBepTku. [‘eHepupoBaHHME BENWYMH C 3aJaHHBIM 3aKOHOM
pacnpeeseHusl.

Pa3nen 7. OcHoBaHMS MATEMATHYECKOI CTATUCTUKH.
Knaccuueckas Mmogens MaTeMaTuueckoit ctatucTuku. Ilonstre BeiOopku. OnieHka Kak (QyHKIHS
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BbIOOpKHU. XapaKTEepUCTUKU BEIOOPKHU: COCTOATEIBHOCTh, HECMEIEHHOCTh. CpaBHEHHE OLIEHOK.

Omnupudeckas ¢yHkuus pacnpeneneHus. Teopema I[nmBenko-Kanremmu. Ommnupuyeckas
IUIOTHOCTb paclipeieieHus (TUCTOrpaMma).
Pa3nen 8. MeToibl MOCTPOEHUs OL[EHOK.

ToyeuHoe W MHTEpBaJbHOE OLIEHUMBaHHE. MeTox HauOOJBIIEro MpPaBIONONO00Us, METOX
MOMEHTOB, METOJ] HAUMEHBIINX KBaApaToB. CBOWCTBA II0OJy4aEMBbIX OLIEHOK.
Pa3nen 9. 'mnoTte3sl 1 MX MpoBepKa

CraTtucTuyeckas rMIoTe3a, KpuTuieckast 00JacTh THIIOTE3bl, YPOBEHb 3HAYMMOCTH. [IpocThie u
CJIO’KHBIE CTaTUCTUYECKHE I'MIIOTe3bl. CTATUCTUUYECKOE PEIIEHUE U PELIAOIIEe TPABUIIO.

Cratuctuku Kommoroposa, CmupHoBa u Ilupcona (Xu-kBajapar), CTAaTUCTHYECKUE TAOIMUIIBL.
ITpoBepka CTaTUCTUYECKHUX THUIIOTE3 O 3aKOHAX paclpeleNeHus: KPUTEpUM COINacusi, KpUTEpUU
OJIHOPOJAHOCTH.

5. OOpa3oBaTe/ibHble TEXHOJOTMHM, B TOM 4YHCJe TEXHOJOrHM JJIEKTPOHHOr0 OOy4YeHHS U
AUCTAHIMOHHBIE 00pa3oBaTejibHbIE TEXHOJIOTHMH, WCHOJb3yeMble TMPH  OCYLIEeCTBJIECHUH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUNIHHE

B npornecce 00ydeHus UCIONB3YIOTCS CIeNyIOIUe 00pa3oBaTeIbHblEe TEXHOIOTHHU:

AxajeMHYecKasi JEeKIHs ¢ JIEMEHTAMH JIEKIIUH-0ece/ibl — I10CIIE0BAaTEIbHOE U3II0KECHHE
MaTepuaia, OCYILECTBISEMOE INPEUMYIIECTBEHHO B BHJE MOHOJIOTa IpPENojaBaTelil. JIEMEHTHI
JeKIMHU-0ecepl 00eCTIeYnBaIOT KOHTAKT MPETOAaBaTeNs ¢ ayAUTOPUEH, YTO MO3BOJISIET NMPUBJIEKATh
BHUMaHHE CTY/AECHTOB K HanOojee BaXKHBIM T€MaM JUCLUIUIMHBI, AKTUBHO BOBJIEKAaTh UX B Y4E€OHBIH
IPOLIECC, KOHTPOJIMPOBATh TEMIT M3JIOKEHHs] y4eOHOro Marepuaja B 3aBUCMMOCTU OT YPOBHS €ro
BOCIIPUSATHS.

IIpakTHYecKkoe 3aHATHE — 3aHATHE, IOCBSALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB
10 3aKPEIUICHUIO TIOJYYEHHBIX Ha JIEKIIUU 3HAaHUM.

KoncyabTauum — Buja y4eOHBIX 3aHATHHA, SBISIONMICS OJHOM W3 (HOpM KOHTPOJIS
CaMOCTOSITENIbHONW paboOThl CTYAEHTOB. Ha KOHCYIbTalMAX MO MPOCHOE CTYAEHTOB pacCMaTpUBAIOTCS
HauOoJsee CI0KHbIE MOMEHTHI NP OCBOEHUHM MaTepuaja JUCUUIUIMHBI, IPernoiaBaTeilb OTBEYAeT Ha
BOIIPOCHI CTYZICHTOB, KOTOPbIE BOSHUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEIbHON paboThI.

6. IlepeyeHb JMIEH3UOHHOTO W (MJIHM) CBOOOJHO PACHPOCTPAHAEMOr0 MNPOrPaAMMHOIO
olecrevyeHust, HCMOJIb3YyeMOro IPH OCYIEeCTBICHUH 00Pa30BaTEJIBLHOI0 MPOLEcca 0 JUCIUIIIHHE

B niporiecce ocymecTBiaeHusI 00pa30BaTeIbHOTO MPOIEcca MO AUCIUTUINHE UCTIOIb3YHOTCS:

i GOPMHUPOBAHUS MaTEPHATIOB I TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOBEACHUS
POMEKYTOYHOU aTTEeCTAINH, TSl POPMUPOBAHUS METOJUUECKUX MATCPUAIIOB 110 TUCITUILTHHE:

- mporpammbl Microsoft Office;

- u3aaTenbekas cucrema LaTex;

- Adobe Acrobat Reader;

- LibreOffice (cBob6oaHO pacnpoctpansiemoe [10)

7. IlepeyeHb cCOBpeMeHHBIX NMPO(ecCHOHATBHBIX 023 TaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
CHCTEM, HCIO0JIb3YeMbIX NMPH OCYLIEeCTBJICHUHN 00pa30BaTeIbHOI0 Npolecca no AMCUUILVInHe (Mpu
HE00X0AMMOCTH)

B npornecce ocymecTiaeHus: 00pa3oBaTeNbHOTO MpoLecca M0 AUCHUIUINHE UCIOIb3YIOTCS:
- ABTOMaTu3upoBaHHas 6nbaoTeyHo-uHpopmannonHas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektponHas OubanoreuHas cucrema «Jlaupy» https://e.lanbook.com
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22

- DnekTponHas oubnuoreynas cucrema «tOpaiir» https://urait.ru
- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyICHTa»
https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOI U JOMOJHUTEIbHOI y4eOHOM JIUTEPATYPhl, peCypcoB HHGOPMALIMOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTH «UHTepHeT» (MPH HEOOXOAMMOCTH), PEKOMEHAYeMbIX JJIs
OCBOEHUS TUCHMUILINHBI

a) OCHOBHAsI JIMTepaTrypa
1. B. M. bype, E. M. Ilapununa, A. A. CegakoB MeTobl TPUKIAIHOW CTAaTHCTHKUA B R u
Excel: yueb. mocobue - CII6., Jlans, 2013, https://reader.lanbook.com/book/10249
2. XycuytauHos P. III. COopHHK 3a1a4 110 KypCy TEOPHUH BEPOATHOCTEH M MaTeMaTUYECKOU
CTaTUCTHKH: yueh. mocobue. - CI106., Jlans, 2014 https://reader.lanbook.com/book/53676
3. I'mypman B. E. Teopust BeposiTHOCTEH 1 MaTeMaTH4YECKas CTATUCTHKA: y4e0. mocooue s
OakamaBpoB - M., [IOpaiir, 2023 https://urait.ru/viewer/teoriya-veroyatnostey-i-
matematicheskaya-statistika-510437
4. Kpemep H. L. Teopuss BeposTHOCTEHl M MaTreMaTHdecKas CTAaTUCTHKA: Y4EOHUK U
MPakTUKyM I BY30B — Mockaa: HN3narenbpcTBO Opaiir, 2022.
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-495110

0) AOMOJIHUTE/IBLHASA JIUTEPATypa
1. COoopHuk 3a/a4 Mo MaTemMaruke: B 4 4. : yue0. mocooue 1uist BTy30B.. U. 4. / mox pen. A. B.
Edumosa, A. C. ITocnienosa - [3-¢ uz., mepepad. u o1 ]. - M.: ®usmatiut, 2004. - 430 c.
2. Bentuens E. C. Teopus BepostHocteil: YueOHuk s By3oB. / E. C.Benruens; M-Bo
obpazoBanus PO - 9-e uzn., crepeotun. - M.: Akaagemus, 2003. - 572c.
3. bopoBkoB A. A. Teopus BeposiTHOCTE#: Yueb.nmocodue st By30B. / A. A.bopoBkoB; M-Bo
BhICIILU cpej.cren.oopazoBanusi CCCP - 2-e uza.,nepepab.u gom. - M.: Hayka, 1986. - 431c.
4. ®emnep B. Beenenune B TeopHuio BeposSTHOCTEH U ee mpuioxkenus: B 2-x tomax.. T.1. /
B.®ennep; Ilep.c anrn - M.: Mup, 1984. - 527¢.
5. ®ennep B. BBenenne B Teopuio BEpOSITHOCTEH U ee mpuioxkeHus: B 2-x tomax.. T.2. /
B.®ennep; Ilep.c anrn - M.: Mup, 1984. - 751c.
6. A. 1O. JleBun, B. B. Maiiopos, M. JI. Msumn. O JIOTHKE MaTeMaTHYECKONH CTATUCTHKU:
TEKCT JEeKUuMid 1o Kypcy "JlONmONHUTENbHBbIE TIJIaBbl MATEMaTHYE€CKOM CTaTHUCTHKU'" -
SIpocnasine, SApl'Y, 2003, http://www.lib.uniyar.ac.ru/edocs/iuni/20030232.pdf
7. I'mypman B. E. PykoBoacTBO K pelIeHHIO 3aJady [0 TEOPHUM BEpPOSITHOCTEH U
MaTEeMaTHYeCKOH cTaTUCTHKe: Yyd4eOd. mocobme - M., WM3marensctBo FOpaiit, 2023
https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-teorii-veroyatnostey-i-
matematicheskoy-statistike-510436
7. U. H. Kopanenko, A. A. ®ununmnoBa Teopus BeposTHOCTEH M MaTeMaTHUecKas
CTaTHCTUKA: y4eO. mocodue st By30B - M., Beicmas mkona, 1982

B) pecypchl ceTn «MHTEpHET»
1. H. B. YUepnoBa KoHCHeKTHI JIEKIMI 110 TEOPUN BEPOSTHOCTENH M MaTeMaTH4YEeCKON
cratuctuke http://www.nsu.ru/mmf/tvims/chernova/.

9. MarepuajabHO-TeXHU4YecKasi 0a3a, HeoOXoqUMAs JJisi OCYHIECTBJIEHHSI 00pPa30BaTeIbHOI0
npoiecca no TUCHHUILINHE

MarepuanbHO-TeXHHUECKass 0a3a, HeoOXoaumasl Ui OCYIIECTBJICHHS 00pa3oBaTeIbHOIO
npoliecca 1o JUCIUILIMHE BKII0YAET B CBOM COCTAB CHEIMAIbHbBIC TIOMEICHUS:

- yueOHble ayTUTOPUHU ISl IPOBEICHHS 3aHATUH JIEKITUOHHOTO THIIA;

- yueOHBbIE ayIUTOPUH AJIs1 IPOBECHUS MPAKTUYECKUX 3aHATUI (CEMHUHAPOB);

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYIbTAIUN;
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%22
https://reader.lanbook.com/book/10249
https://reader.lanbook.com/book/53676
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-510437
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-510437
https://urait.ru/viewer/teoriya-veroyatnostey-i-matematicheskaya-statistika-495110
http://www.lib.uniyar.ac.ru/edocs/iuni/20030232.pdf
https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-teorii-veroyatnostey-i-matematicheskoy-statistike-510436
https://urait.ru/viewer/rukovodstvo-k-resheniyu-zadach-po-teorii-veroyatnostey-i-matematicheskoy-statistike-510436
http://www.nsu.ru/mmf/tvims/chernova/

- yueOHBbIE ayIUTOPUU AJIsi IPOBEJCHUS TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTalluy;

- IOMEICHUS IS CAaMOCTOSITEIbHON pabOTHI;

- TIOMELIEHUS JUIsl XpaHEeHUs M Mpo(UiIaKTUYecKoro OOCTYKMBAaHUS TEXHHUYECKHX CPEACTB
00y4eHusl.

[Tomemienust Ui caMOCTOSITENbHONW pPaOOTHl OOYYaIOIIUXCSl OCHAIIEHbl KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TMOJKIIOYCHHS K ceTtu «MHTepHeT» u oOecredeHneM JoCTyma K
3JICKTPOHHOM MH(POpPMaIIMOHHO-00pa3oBaTeabHO cpene SApl'Y.

ABTOP(BI) :

3aB.kadenpoii 1V, bepexnoii E. U.
npodeccop, A.¢.-M.H.



Ipuiio:xkenne Nel k paGoueil mporpaMMe JUCUMILIHHBI
«Teopusi BepOATHOCTEH M MATEMATHYECKAS CTATUCTHKA»

DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHNsl TeKYIeld U POMeKYTOUYHOI aTTecTAllNU
CTY/JAE€HTOBIIO U CHUIIHHE

1. TunoBbIe KOHTPOJILHBIE 32 JaHNUS UJIH HHbIE MATEPUAJIbI,
HCIoJIb3yeMble B Ipolecce TeKylleil aTTecTaluu

KonTpoabHnas padora Nel (CoObITHSI 1 MX BEPOSITHOCTH)

1. U3 muoxectBa {0, 1,2, 3,4, 5,6, 7, 8,9} Haygady BEIOpaHO YHCIIO q, ITOCJIE YETO COCTABIEHO
ypaBHeHHe X° + 4x + q = 0. KakoBa BepOsATHOCTb TOT0, 4TO KOPHH 9TOTO YPABHEHHS OKaXKyTCs
JEHCTBUTENBbHBIMU YUCIIaMuU?

2. B maccaxupckom noesne 9 BaroHoB. CKOIBKMMHU CIIOCOOAMH MOXHO paccaiuTh B rnoesze 4
YeJIOBEK IIPH YCIIOBUH, YTO BCE OHM JJOJIKHBI €XaTh B Pa3IMYHBIX BaroHax?

3. Haynmauy BbiOMpaeTcs TpeX3HauYHOE YHCIIO, B IECATUYHOM 3aiCH KOTOporo HeT Hyis. KakoBa
BEPOATHOCTb TOT'O, UTO Y BBIOPAHHOI'O YKCJIa POBHO JIBE OJJMHAKOBBIE HU(DPHI?

4. B ypHe 6 Genbix u 4 uepHbIX mapa. M3 sToil ypHbI Haymauy u3Biekian 5 mapoB. Kakosa
BEPOSITHOCTH TOTO, YTO 2 M3 HUX Oelble, a 3 uepHbie?

5. Tpu Monoapix yergoBeka CIOXKWIM B muisimy 10 oguHaKoBbIe OyMa)eK, OJHA M3 KOTOPBIX
oTMeueHa kpecToM. [1o oueper OHU BEIHMMAIOT Hay1ady OyMa)kKH, TOKa KTO-HUOYAb U3 HUX
HE BBIHET OTMEYEeHHYI0. HailTh BEpOSTHOCTH TOrO, YTO €€ BBITAUIUT TOT, KTO HAYMHAET
IIEPBBIN.

6. U3 5 cTpenkoB 2 momanarT B 1eib ¢ BeposTHOCThIO 0,6 m 3 — ¢ BepositHOoCcThIO 0,4. UTO
BEpOSATHEE: NIONAJET B 1I€JIb Hay/jauy BbIOpaHHbIN CTPEJIOK WU HET?

7. B nepsoii rpynne K cTynentos, Bo BTopoii - M. B nepBoif rpynne cTUIEH U0 BCEM BbIIATU
B Habope 6x50 p. + 4x100p., Bo BTOpOIi - B Habope 10x50 p. + 2x100 p. Hekuii cryaeHT,
NIOJIO)KUB CTUIIEHIWIO B KapMaH, BBIHYJ 3aTéM OJHY AacCUTHALMI0; OHA OKa3alach
nocronHcTBOM B 50 p. KakoBa BEpOSITHOCTH TOTO, UTO CTYJCHT U3 BTOPOU TPYIIIIBI?

Omeemol u ykazanus K peuieHuo KOHmpoavHou paoomot Nel.
1) 0,5. VYkazanwue: 3anucarh JUCKPUMHHAHT M BBIACHHUTH, MPH KaKUX (OH HEOTPHIIATEIICH.

4~ o
2) 2 3) 0,27. Yka3zaHue: HafauTe BEPOATHOCTH TOTO, YTO B YHCJIE TPU OJWHAKOBBIC HUQPHI
wiH BooOIe HeT OMHAKOBBIX Hdp.4) ¢ ( 5) 0,4 6) Her. Yka3anue: BOCHOJIb3yHTECH

C .
dbopmyIioii mosHoM BepositHOCTH. /) . YKa3zaHue: BOCIOJb3yWTECH

dopmynoii Baiieca. K0
A+ M 10

K i M 1

K+M 10 K+M 12




Kpumepuu oyenueanus konmpoavnoii pabomot Nel.

«OT1nuyHO» (5 6aJUI0B) — CTaBUTCH 32 pabOTy, B KOTOPOW BEPHO BBHINIOJIHEHHI 6-7 3adaHuit
(6e3 ommOOK M HEAOUYETOB), HE COACPKHUTCS IPyObIX OIMMUOOK, €CTh CCHUIKA Ha MCIOJIb3yeMbIe
TEOpEMBbI U CBOWCTBA. «Xopomo» (4 6amra) — cTaBUTCS 3a paboOTy, B KOTOPOW MOIHOCTHIO
BBITIOJTHEHBI S 3a/1a4 WK 6 3a7a4, HO MPU OTCYTCTBHH IOJIHBIX CCHIJIOK Ha UCTIOJIb3yeMble (haKThI.
«YnoBnerBoputensHo» (3 Oamma) — craBuTCs 3a paboTy, ecnu OOy4aroIWiCs MPaBHIBHO
BBITIOJTHIII 3-4 3amanus (0e3 rpyOsIx omuook). «HeymoBiaeTBopuTebHOY (2 6amia) — cTaBUTCS 3a
paboTy, B KOTOPOI BEPHO BBHIMOIHEHO MeHee 3 3a1ad win 3-4 3a1aHust ¢ O0JIBIINM KOJTHYECTBOM
rpyObIX HEJJOUETOB.

KonrponsHast pabora Nel mo3BonsieT OIEHHBATH YPOBEHb C(HOPMHUPOBAHHOCTU
npodeccuonHanibHor kKomrereHnuu OIIK-1 B WacTu 3HaHMS OCHOBHBIX TOHSTHH, TEOpPEeM U
YpaBHEHUU TEOPHH BEPOSTHOCTEH, YMEHHSI HAXOIWTh BEPOSTHOCTH CIOKHBIX COOBITUH U
YCIOBHBIX BEPOSTHOCTEH C HCIOJIb30BAHUEM CBOMCTB BEPOATHOCTEH, (HOpPMYINbI TMOIHOM
BeposiTHOCTH u (popmyinel bBaifeca. OueHka «OTJIMYHO», BBICTaBJICHHAs B COOTBETCTBHH C
OMMCAHHBIMHU BBIIIE KPUTEPUSIMH, COOTBETCTBYET BBICOKOMY YPOBHIO C(OPMHUPOBAHHOCTU
YKa3aHHON KOMIIETCHIIMU B paMKax OMUCAHHBIX KOMITIOHECHT, OLIEHKA «XOPOII0Y» — MPOJIBUHYTOMY
YPOBHIO, OIIEHKA «yJIOBJIETBOPUTEIHHO» — 0a30BOMY YPOBHIO, OLIEHKA «HEYIOBICTBOPUTEIHLHOY
— COOTBETCTBYIOIINE KOMIIOHEHTHI KOMIIETCHIIMM Ha HEOOXOIMMOM ypOBHE HE C(HOPMHUPOBAHEI.

Kountpoabsnas padora Ne2 (JIuckperHble ciaydaiiHble BeJTUHYUHDI)
1. U3BecTHO, uTO cinyyaiiHas BEJIUYUHA . NPUHUMAET JBa 3HAYEHHUS, OJTHO U3 KOTOPHIX
paBHO 2. Takxe u3BecTHO, yT0o M ¢ =0.2; D € =2.16. [Toctpouts TabnMIy pacnpeneseHus

CIIy4aiiHOM BEJIMYHHBI <.

2.Ctpenky BbIaHO 4 maTpoHa, BeposSTHOCTH MOpa)KEHUSI MUIICHHU TIEPBBIM BBICTPEIOM
paBHa 0.2, BropbiM - 0.5, Tpetbum - 0.7, yerBepthiM - 0.9. Halitu maremaTudeckoe OXKuJaHUE
YHUCJIa U3PACXOJOBAHHBIX MMATPOHOB JI0 TOPAKEHHUS MUILICHHU.

3. JIBe KIIETKHU ¢ MOJONBITHBIMUA MBIIIIAMU COEAMHEHBI KOpUIOpYHKOM. B MOMeHT Havana

OTIBITA B MEPBOM KJIETKE OBLJIO 3 MBI, @ BO BTOPOIi - 2. B mporiecce omnbiTa KaXk[asi MbIIIb U3
2

THIEPBOI KJIETKH MOXKET C BEPOSTHOCTBIO 13 IepedekaTh B COCETHION, @ MBIIIb U3 BTOPOH KIIETKH
] :

C BEPOSATHOCTHIO mepebekaTh B mepByr0. HaiiTh mMaremaTnyeckoe OKHMIaHHE YMCIIa MBIIIEH B

TIepBOil KJIeTKE B KOHIIE OTBITA.

4. Nmeetcs 5 kir04eid, U3 KOTOPBIX TOJIBKO OJUH MOAXOIUT K 3aMKy. Haiinure uncioBbie
XapaKTePUCTUKH CIy4ailHOW BEIMYMHBI, pAaBHOM YUCIy MPOO MPH OTKPHIBAHUU 3aMKa, €CIH: a)
UCIPOOOBAHHBIN KIIIOY B MOCENYIOMIMX ONPOOOBAaHUAX HE Y4acTBYeT; 0) MCIpOOOBAaHHBIMKIIOU
y4acTBYET B MOCIEAYIOMUX ONPOOOBAHUSAX.

5. B morepee umeeTcsi M1 BBIMTPHIIICH CTOUMOCTBIO K1, M2 BBIMTPHIIICH CTOUMOCTBIO K2
U T.J., Mn BeIMrpbIeil croumoctbio kn. Beero ouneros N. Kakyto croumocTs Ounera cienyer
YCTaHOBUTh, YTOOBI MaTEMATHUECKOE 0’KH/IaHNE BBIUTPHIIIA HA OIUH OUJIET PaBHSIIOCH MOJIOBUHE
€ro croumoctu?

6. YcrpoticTBo coctout 3 10 a5reMeHTOB. BeposTHOCTH 0TKa3a JIro00To U3 HUX 3a BpeMst
OMbITa HE 3aBUCUT OT COCTOSIHMS Jpyrux aieMeHToB M paBHa 0.1. Hailtm MaremaTtnueckoe
OYKU/IaHUE YUCIIa TAKMX OIBITOB, B KQXKIOM U3 KOTOPBIX OTKAXKET POBHO 3 3JIEMEHTA, €CJIA BCErO
IIPOU3BENEHO 12 HE3aBUCUMBIX OIIBITOB.

Omeemol u ykazanus K peuieHuio KOHmpoavHou padomot No2,

1) 3nauyenus —1 u 2 ¢ BepositHocTsIMU 0,6 U 0,4 cooTBeTcTBeHHO 2) 2,32. YKa3aHue: COCTaBbTE
tabmuiy pacnpenenenus. 3) 24)a) MX =3, DX =2.6) MX =5, DX =20. Yka3zaHue: a) COCTaBbTe
TaOIMIly  pacmpeiesieHus; ©0): BOCIOJB3YWTECh  XapaKTEPUCTUKAMH  T'€OMETPHUUYECKOTO

12¢,,(0,] ]'?[J.L} )



pacrpeneneHusi.  5) A 6)
Kpumepuu oyenueanua konmpoavnoii padomor No2.

«Otnruno» (5 6amtoB) — cTaBUTCS 3a pabOTy, B KOTOPOH BEPHO BBIMIOJHEHBI 6 3aIaHHMA
(6e3 ommOOK M HEJOYETOB) WIIM BBIIIOJHEHBI 5 33a7]a4 U €CTh BEpHBIC MPOABIKEHHS B OAHOHN U3
MHOroxoJoBbIX 3anad (NeNed—6), He couepKuTcs TIpyObIX OLIMOOK, €CTh CCBUIKM Ha
UCTOJIb3yeMbIe TEOPEMBI U CBOIcTBa. «Xopomoy» (4 Oamna) — ctaBUTCA 32 pabOTy, B KOTOPOM
IIOJIHOCTBIO BBINIOJHEHBI 4-5 3a7jau PU OTCYTCTBUU IOJIHBIX CCBIJIOK Ha UCHOJb3yeMble (PAKTHI.
«YnoBnerBoputensHo» (3 Oamna) — craBUTCS 3a paloTy, ecim OOYyYaromIuiicsl MpaBHIBHO
BBINOJIHWIA 3 3a1aHus (0€3 rpyObIX oIMOOK) Wi 2 331aHUS U €CTh BEPHBIC IPOJABUKEHUSI B OTHON
13 MHOT0X0/10BbIX 3a1au (NeNe4—6). «HeynosnerBopurensHoy» (2 6anna) — ctaButcs 3a pabory,
B KOTOPOH NpPaBWJIBHO BBINOJIHEHO He Oosiee 2 3a1a4 Ui 3 3aAaHus ¢ OOJbIIUM KOJIUYECTBOM
rpyOBIX HEJOUYETOB.

KontponbHast pabota Ne2 1o3BOJsSeT OLEHHBAaTh YpPOBEHb C(HOPMHPOBAHHOCTHU
npodeccuonanpuoil komnerenmuu OIIK-1 B ciieqyromux KOMITOHEHTaX: 3HAHHE OCHOBHBIX
MOHATUH, TEOPEM U YPaBHEHUI TEOPUU BEPOSTHOCTEH, TOUHBIX METOJIOB BBIYMCICHUH B TEOPUU
BEPOSITHOCTEH; yMEHUE HAXOJUTh BEPOSTHOCTH CIOKHBIX COOBITHIA C UCIIONB30BAaHUEM CBOWCTB
BEPOSATHOCTEH, yMEHUE HAXOIUTh M aHAIW3UPOBATh YHCIIOBBIE XAPAKTEPUCTHKH CIy4alHBIX
BEJIMYMH, BJIAJCHHE HAaBBIKAMH TIOCTPOCHUS psioB pacnpeneneHus. OLEHKa «OTIHYHOR,
BBICTABJICHHAs! B COOTBETCTBUU C ONUCAHHBIMH BBILIE KPUTEPUSIMH, COOTBETCTBYET BBICOKOMY
YPOBHIO C(HOPMHUPOBAHHOCTH YKa3aHHON KOMITIETEHIIMH B paMKaX OMUCAHHBIX KOMIIOHEHT, OIICHKA
«XOpOILIO» — MPOJBUHYTOMY YPOBHIO, OLIEHKAa «YyJOBJIETBOPUTEIbHO» — 0a30BOMY YPOBHIO,
OLIEHKA «HEYJOBIETBOPHUTEIBHO» — COOTBETCTBYIOIIUE KOMIIOHEHTHI KOMIICTCHIIMM Ha
HE00X0AMMOM ypOBHE HE C(HOPMUPOBAHBHI.

KonrpoabHnas padora Ne3 (HenpepbiBHBIE ci1yYyaliHble BeJTHYUHBI)
1. Omnpenenutb, Moxer mu (yHKuuAF(X) ObITH (GYHKIMEHW pachpeneseHUus] HEKOTOPOit
CIIy4aifHOUM BeNIUYUHBI (OTBET OOOCHOBATH):

-1 = 1-e7*, x>0,
F(X): (X):
a) 2 0) 0, xe0
0, x<0, 0, x<0,
F(x)=§,sinx+l 4 F(x)= sihx, 0ex<5m/2,
B) X2+1 F) 1,%x>5 /2

2. Ha croponax ABu AD eguangnoro kBaapara ABCD BeiOpansl Toukn Mu N cOOTBETCTBEHHO.
Haiiti BeposiTHOCTB TOTO, 4TO TUTONIa s Tpeyroinbanka MNC He mpeBocxomut 1/4.

3. U3 otpeska [-2;1] ciaydaitHpIM 00pa3oM B3sud 2 umcia. HallTw BEpOSATHOCTH TOTO, YTO UX
cymma Oodbine 1, a mpousBeaeHre MeHbIe 1.

4. Ha aByx cMexHbix ctopoHax (ABu AD) ennHuyHOro KBajapara BeIOpaHo o Touke. [Ipsmas,
IIPOBE/ICHHAsT Yepe3 OTMEUYECHHblEe TOYKH, OTCEKaeT OT KBaJpara TpeyroybHuk. Haiitu
(GYHKIUIO U TUIOTHOCTH PacIpeieleHHs IIIOMAAN OTCEUEHHOT0 TPEYroJIbHUKA.



5. CnyuaiiHas BelM4MHA < paclpelelieHa IO IMOKa3aTeIbHOMY 3aKOHY C IapameTpoM 2:
FO0=0 000440

¢ —_l=_
unpbl 1 = |r —| .
6. CrnyuaifHas BeJIMYMHA _ paclpejeiieHa paBHOMEPHO Ha orpeske [-m; n]. Haiitu 3akon

.Haiiti GyHKIIHUIO ¥ TUIOTHOCTH PacTpeeIeHUs] CIIydaHON Belu

pacrpeieNieHus CIydaiffioi BeTHIHHbI 7=C0S¢

Omeemul u yKazanusa K peueHur0 KOHmpoJjabHou padomaul No3.

I-In2
1) a, B, T — HE MOJKET, B — MOXET 2) - 3) 1/18
4) 0, =0,
Filx)={9(F>12x)., 0<x<l/2, ¢
Flx)={g (e ) 02 x2 2, S D =2,
_ T N
5) 11— L r =2 =2
[0, x= -1,
o 1 _
Flr)=41— —arccosy, — 1< =],
0, x=
6) (0 x>

Kpumepuu oyenusanua konmponvHou pabomaor No3.

«OT1myaO» (5 GanoB) — cTaBUTCS 3a pabOTy, B KOTOPOW BEPHO BBHIMOJIHEHBI 6 3a/1aHUI
(Oe3 ommMOOK 1 HEI0UETOB) UM BBIITOJIHEHBI 5 3aj1ay U €CTh BEPHbIE IPOABUKEHMS B OCTaBLICHCS,
IIPH DTOM HE COJIEPIKUTCS TPYOBIX OMUOOK, €CTh CCHIJIKM Ha MCIIOJIb3YEMbIE TEOPEMbI U CBOWCTBA.
«Xopouoy» (4 6aina) — cTaBUTCA 3a pabOTy, B KOTOPOH MOJIHOCTBIO BHITIOJHEHBI 4-5 3a/1a4  1IpU
OTCYTCTBHH IOJHBIX CCBUIOK Ha HCMONb3yeMble (akThl. «YI0BICTBOPHUTENBHO» (3 Oaia) —
CTaBUTCS 3a paboOTy, ecau 00yJaromUics MPaBUIIbHO BBIMOIHII 3 3a1aHus (0€3 rpyObIX OmNO0K)
WIH 2 3a/1aHUsl U €CTh BEPHBIE MPOJIBIKEHHS B OCTAaBIIMXCS 3amadax. «HeymnoBiaeTBopuTenbHO»
(2 6amna) — craBuTCA 3a paboOTy, B KOTOPOH MPaBUJIBHO BBHIMOJIHEHO He Oosiee 2 3agay Ui 3
3ajaHus ¢ OOJIBIIMM KOJIMYECTBOM IPyOBIX HEOUYETOB.

KontponsHast paGota Ne3 mo3BoisieT OIEHHMBAaTh YpPOBEHb C(HOPMHPOBAHHOCTH
npodeccuonanbHor KommereHuuu OIIK-1 B criemyromumx KOMIOHEHTaX: 3HAHHUE OCHOBHBIX
MOHATHUH, TEOPEM U YPaBHEHUIl TEOPHU BEPOSITHOCTEH, TOYHBIX METO/I0B BBIUMCIIEHUI B TEOPUH
BEPOSITHOCTEH; yMEHUE HAXOJUTh BEPOSTHOCTH CIIOKHBIX COOBITHI C MCIIONB30BaHUEM CBOWCTB
BEPOSITHOCTEH; BIaJeHUEe HaBbIKAMU TMOCTPOEHMsS (YHKIMHA, IUIOTHOCTEH pacnpeneneHus
cirydaitHbIX BemuurH. OIeHKa «OTJIIMYHO», BEICTABICHHAS B COOTBETCTBUU C OMMCAHHBIMHE BBIIIIE
KPUTEPHUSIMH, COOTBETCTBYET BEICOKOMY YPOBHIO C(DOPMUPOBAHHOCTH yKa3aHHON KOMIIETEHIIH B
paMKax ONMCAaHHBIX KOMIIOHEHT, OIEHKa «XOpPOIIO» — TMPOJBUHYTOMY YpPOBHIO, OIICHKA
«yIIOBJIIETBOPUTEIBHO» —  0a30BOMy  YpOBHIO, OIEHKAa  «HEYJOBJIETBOPUTEIBHO»  —
COOTBETCTBYIOIIIE KOMIOHEHTH KOMIIETEHIINY Ha HEOOXOAMMOM YPOBHE HE C(HOPMUPOBAHHI.

KouTtpoJubHas padora Ne4 (UuciioBble XapaKTEPUCTHKH CIyYalHbIX BeJIMYHMH, Npe-
AeJbHbIE TEOPeMbI)

1. Cnyuaiinas BEJIMYMHA < AMeEET IJIOTHOCTH pacrpeneneHus
¢ a(1-x%), xe[-1,1]

=0, XEL]

. Hailinute 3HaueHue mapaMmerpa a, MaTEMAaTHYECKOE OKH
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JaHUEC U IUCIICPCUIO BCIIMYHNHBI é , a TAKXKC MaTCMAaTHUYCCKOC OXKUJJaHHUEC CHy‘I&ﬁHOﬁ BCIIMYHHBI

4

2. CiydaiiHas BeJIMYMHA S  PABHOMEPHO pACIpEelieHa Ha OTPE3Ke 7,7

Haiitu

MATEMaTHYCCKOe OXKHMAAHHE U AUCIICPCHIO CllyHaiiHoii Benuuunbl /=COS¢

3. BeposTHOCTH TOTO, YTO JAMITOYKA, U3TOTOBJICHHAS JaHHBIM 33aBOJIOM, SIBJISIETCS OpaKOBaH-
HoH, paBHa 0,02. /[ koHTpoas oroOpano Haynady 1000 nmammouek. OnieHUTE BEPOSITHOCTD
TOTO, YTO YacTOTa OpaKOBaHHBIX JIAMIIOYEK B BBHIOOpKE OoTiIM4aeTcst oT BepostHocTH 0,02
meHee yem Ha 0,01,

4. HecummerpuuHasi MOHETa BBINAAAET «opiom» ¢ BeposaTHOCThIO 0,36. CKOIBKO HYXHO
MIPOU3BECTH OPOCAHUM, YTOOBI C BEPOSITHOCTHIO HE HIDKE 0,9 MOKHO OBLIIO yTBEPXKAATh, UTO
9YacTOTa BBINAJICHUS «OPJIay OTINYAETCS OT BEPOSITHOCTH MOSBJICHHUS 3TOTO COOBITHS He Ooee
yem Ha 0,17

5. [InoTHOCTH pacmpeneneHus ciydaitHoit Beauannsl § = (X,Y):

f o, f)= a(xtsiny), 0<x<1, 0<y<n/2

0, uHaye
Haiitn 3HaueHue mapaMmerpa &, 3aKOHBI PACHPEICICHUS M YHCIOBBIE XapaKTEPUCTHKH
KOMITOHCHT Xu Y, ONpeneiuTh, SBISIOTCS U XU Y 3aBUCUMBIMH, HAaWTH KO3(PPHUIHCHT
Koppemsuu Mexay X u Y.

Omeemut u yKazanus K peuieHuio KOHmpoavHou padomot Ned.

1 2 76 4
)u:E 4 Mo=0: Di=1/5 _H|;-|:3 5 )0 3)0976 4)63

PN ‘ -]':|. ve[0.1].
5) H=:..]-"4;;| S ‘ ;

.].| ;

(1
2

e | =

f (v)=1 \

0. epo.n2

- U, Ve [[]‘ o _] YucaoBsie XapaKTCPUCTUKHN BCINMYHH
BBIYHUCIIAIOTCA aHAJIOTHNYHO 3aJaHUTO Nel. BennuuHbI 3aBHCHUMBI, TaK KaK IINIOTHOCTb COBMCCTHOT'O
pacnpeaciiCHUA HE paBHA ITPOU3BCICHUIO IUIOTHOCTEH KOMIIOHEHT.

Kpumepuu oyenueanua konmponvnoi padomor No4.

«OtanaHo» (5 6amioB) — cTaBUTCS 3a pabOTy, B KOTOPOH BEPHO BBIMOJHEHBI 5 3aaHU
(0e3 ommOOK 1 HeI0UETOB) WM BBINOTHEHBI 3a1aHusI NeNel—4 1 XOTs1 ObI HaITOJIOBHHY BBIITOJHEHO
3amanue NeS (Hampumep, HallIeHbl 3aKOHBI paclpe/iesieHNs KOMIIOHEHT U BbIYMCIICHBIYHUCIIOBBIE
XapaKTepUCTHKH), TIPU 3TOM HE COJAEPKHUTCS IpyObIX OMIMOOK, €CTh CCHUIKM Ha HCHOJb3yeMbIe
Teopembl U CBoicTBa. «Xopomo» (4 Oamia) — craBUTCS 3a pabOTy, B KOTOPOW MOJIHOCTHIO
BbINOJIHEHB! 3a1aHust NeNel—4 1 HeT cepbe3HbIX MPOABMKEHUH B 3aqaHnu NeS, a Takxke 3a 3 BEpHO
pelieHHble 3a1aun U3 Habopa NeNel—4u KOHCTPYKTHUBHBIE NPOJIBUYKEHUS B PEIICHUN
3amaun NoS. «YmoBneTBopuTenbHO» (3 Oamia) — cTaBUTCS 3a paboOTy, €clid OOydaroIuics
MPaBWJIbHO BBIMONHUI 3 3amaHust (6e3 rpyObIX OMmMOOK) WM 2 3aJaHUs U €CTh BEpHbIE
MPOABIDKEHHS B OCTaBIIMXCS 3a/a4yax (BepHO pelieHHas 3aaada NeS MpH 3TOM 3aCUUTHIBACTCA
KaK JIBe).

«HeynosnerBopurenbHo» (2 6aina) — cTaBUTCS 3a paboTy, B KOTOPOI MPaBUIILHO BBIMOJIHEHO HE
OoJiee 2 3agaHUH.

KonrponsHast pabota Ne4 mo3BONseT OIEHHMBATH YpPOBEHb C(HOPMHPOBAHHOCTH
npodeccuonanbHor KommereHnmu OIIK-1 B cremyromux KOMIOHEHTaX: 3HAHHE OCHOBHBIX
MOHATHUM, TEOPEM U YPAaBHEHHH TEOPUM BEPOATHOCTEN, TOUHBIX METOJOB BBIUMCICHUN B TEOPUU
BEPOATHOCTEHM; yMEHHE HAXOJUThb M aHAJIM3UPOBATh YHCJIOBBIE XAPAKTEPUCTUKH CIIydalHBIX
BEJIMYMH, YMEHUE HAXOAUTh 3aKOHBI paclipe/ieIeHns 3aBUCUMBbIX CITyYalHbIX BEJIMYMH; BIaICHUE
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HaBBIKAMH TOCTPOEHUs (PYHKIMH, TJIOTHOCTEH pacmpenerncHust ciaydaiHbiX BenumunH. OIreHKa
«OTJIMYHO», BBICTABJIICHHAA B COOTBCTCTBUH C ONHNCAHHBIMH BBIIIC KPUTCPUAMHU, COOTBCTCTBYCT
BBICOKOMY YpPOBHIO C(OPMHUPOBAHHOCTH YKa3aHHOW KOMIIETEHIIMM B paMKax OMNMCAHHBIX
KOMITIOHEHT, OIICHKa «XOpOIIO» — IMPOABUHYTOMY YpPOBHIO, OIIEHKA «YyIOBJIETBOPUTEIBHO» —
0a30BOMYy YypOBHIO, OIICHKA «HEYIOBJIETBOPUTEIHHO» — COOTBETCTBYIOIIME KOMIIOHEHTHI
KOMITETEHITMH Ha HEOOXOJUMOM YpOBHE HE CPOPMHUPOBAHBL.

KonTpoubnas pabora NeS
(I'eHepupoBaHue CJOy4alHbIX BEJIUYUH, OCHOBbI MATEMATHY€CKON CTATUCTUKH)

1. CayuaiiHas BenuM4MHA <1 paBHOMEpPHO pacmupeneneHa Ha otpeske [0,2], 2 PaBHOMEPHO
pacnpeneneHa Ha oTtpeske [2,7]. <1 u 2 He3aBUCUMBI. Haiinute 3aKkoH pacnpeneneHust

BCJINMYHHBI éz1 + 52 .

ax?, xe[0,3]
2. Cunyuaiinas BeTM4UHA €1 umeer mioTHOCTS pacrpe/enenus 0. unave. 2 umeer
2e—2x x>0
TUIOTHOCTE PacpeACHCHIA 0, HHave €1 u 2 wesasucumsr. Haitmire napamerp

H

a ¥ 3aKOH PaCIpe/IeICHUsI BETHYMHBI 1+ <2,
3. Cnyuaitnas BenmuuuHa ¢ paBHOMEpHO pacnpezerneHa Ha otpeske [0, 1]. Haittu takyro

byukuo  ¢(X), uroObl BenmmumHa y = (¢(X) uMena (QYHKIUIO paclpeieieHus: a)
0, X €0,
arcsinﬂ, 0<x<4, 0 xe0,
2 {
1, X>4. X
0) 1-e x>0 . 32
—(x3-a)?/2
f(x)= —e=
4. CnydvaiiHas BeTHYMHA UMEET IJIOTHOCTh PACTIPEICICHUS V27 . Metomom

MaKCHMAaJIbHOTO TPAaBIONMOJ00Us HAaWTH OIIGHKY IapaMmerpa a 1o pe3yjabTaTaM Tpex
HaOmronenui: 1, 2, 3.

- >
xe X x=20
h Lo UuHaue.
5. CnyvaiiHas BeITUYMHA UMEET IUIOTHOCTh PacIpe/leleHUs ,
0,

Metoaom Mo
MEHTOB HalTH OIICHKY ImapameTpa b rmo pe3yabTatam ueThipex HabmoaeHuii: 1, 2, 3, 4.
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Omeemul u yKazanus K peuieHuto KOHmpoabHou padomaot NeS.

0, z=2wz=9
22 o4, 0 z<0
10 | (2 = 1 e
f(z)=11 _ f(2)=1z| =3+ — | ==[0.3)

- z=[47) gl 2 2 4 4

1) 7o “€0) 2 9, 9 2 24 4) °7

[ In(l-x) .
oo |
3) a)—lbm rg) - 2 ) 4)9 5)1,25.

Kpumepuu oyenueanua konmpoavnoi padomor No5.

«OtanaHo» (5 6amioB) — cTaBUTCS 32 PadOTy, B KOTOPOIl BEPHO BBIMOJIHEHBI 5 3aAaHUN
(6e3 ommOOK W HEIOYETOB) WM BBINOJHECHBI 4 3a7aud W €CTh BEPHBIC TNPOJBIIKCHUS B
ocTaBleiics (HampuMep, BBIMOJIHEH M3 IMYyHKTOB 3agaHusi Ne3 WM 4acTHMYHO pPa300paHbI
HETpUBUAIIbHBIC MHTEPBaANIBI B 3aanussx NoeNel—2), mpu 3TOM HE COIEPKHUTCS TPYObIX OLIMOOK,
€CTh CCBIJIKM Ha MCIIOJIb3yeMbIE TEOPEMBI U CBOMCTBA. «Xopo1oy (4 6aia) — craButcs 3a paboTy,
B KOTOPOW TIOJHOCTBHIO BBINOMHEHB 4 3aJaHWs WIM BBIIOJHEHBl 3 33JaHUsl U €CTh
KOHCTPYKTHUBHBICTIPOJIBIXKEHUSI B OJHOW U3 OCTaBIIUXCS. «YIOBIETBOpUTENbHO» (3 Oamia) —
CTaBUTCS 3a PabOTy, eCii OOYYArOIIMIACS MPaBUIBHO BBIMOMHWI 2—3 3amanHus (6e3 TrpyObix
omn6ok). «HeynosnerBoputenbHo» (2 Oamia) — cTaBUTCS 3a pabOTy, B KOTOPOW MPaBUIBHO
BBITIOJTHEHO He Ooee 1 3amanus wim 2—3 3a1adusl ¢ OOJIBIIMM KOJTMYECTBOM TPYOBIX HETOUYETOB.

KontponbHast pabora Ne5 mo3BoisieT OIEHMBaTh YPOBEHb C(HOPMHPOBAHHOCTHU
npodeccuonansHoil komnerenmun OIIK-1 B criemyronmmx KOMIIOHEHTaX: 3HAHUE OCHOBHBIX
MOHATHI, TEOPEM U ypaBHEHHUI TEOPUHU BEPOSTHOCTEH U MAaTEeMAaTUYECKON CTATUCTHKH, TOUHBIX
METO]I0B BHIYMCIIEHUH B TEOPUU BEPOSITHOCTEHN, METO/1a IIOCTPOEHUS OLIEHOK U IIPOBEPKHU TMIIOTE3
B MaTeMaTUYECKOM CTAaTUCTUKE; YMEHHE HAXOJUTh 3aKOHbl PACIPEICICHUS 3aBUCHUMBIX
CIIy4allHBIX BEJIMYWH; BJIQJICHHE HABBIKAMU MOCTPOCHUS (YHKIIUM, TIJIOTHOCTEN pacrpeeIeHHs
CIIy4yallHbIX BEJIMYMH, TE€HEPUPOBAHUS CIy4YyalHBIX BEJIMYMH C 33JaHHBIM 3aKOHOM
pacrnpesenieHusi, TOCTPOEHUS OLICHOK HEU3BECTHBIX IapaMeTpOB  paclpeiesieHuss C
HCIOJIb30BaHUEM METO/Ia MAaKCHUMAIIbHOTO MPaBAONOA00Ms, METOAa HAaMMEHbBIIUX KBaJIpaToB,
MeToaa MOMEHTOB. OII€HKa «OT-JTUYHOY, BBICTABJICHHASI B COOTBETCTBUU C OMUCAHHBIMU BBIIIIE
KPUTEPUSIMH, COOTBETCTBYET BHICOKOMY YPOBHIO C(HOPMHUPOBAHHOCTH YKa3aHHOW KOMIIETEHIIUH B
paMKax ONHMCAHHBIX KOMIIOHEHT, OIIEHKA «XOpOI0» — MPOJABUHYTOMY YPOBHIO, OII€HKA
«yIOBIETBOPUTEIBHO» — 0a30BOMY  YpPOBHIO, OIEHKA  «HEYAOBIETBOPUTEIBHO»  —
COOTBETCTBYIOIME KOMIIOHEHTHI KOMIIETEHIIUN Ha HEOOXO/IMMOM YPOBHE HE CPOPMUPOBAHBI.

TecroBbIe BONIPOCHI
(s oieHKH c()OPMUPOBAHHOCTH KOMIIETSHITMH Ha 0230BOM YPOBHE)

1. TTyctp BeposiTHOCTE coObITHst A paBHa 0,7. M3BecTHO, 9TO ecn coObITHE A MPOUCXOANT, TO
MPOUCXOIUT U coObITHE B. UTO MOXKHO 3aBE10MO CKa3aTh PO BEPOSTHOCTH COOBITUS B?

(a) P(B)<0,7

(6)P(B)>0,7

(8) P(B)=0,7

(T) HUYero Henb3s CKa3aTh.

2. MoxeT 11 MaTeMaTHYeCcKoe OXKHUJaHHUE CIydyailHOM BEJIMYMHBI MPUHUMATh TaKUe 3HAYECHUS?
(Yxaxure Bce AOMYCTUMbIE 3HAUECHHUS. )
()7
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©)0
() -4
() ¥
(m) =2

3. I/IS Hepe‘H/ICJICHHBIX CBOﬁCTB MATEMATHUYCCKOT'O OXXHUAAaHUA HOII‘-IepKHI/ITe T€C, KOTOpBIe BeprI
JJIA BCEX CJ'IyLIaI\/'IHBIX BeJUUMH XU Y (C‘II/ITaTb, YTO MaT. O)KUJIaHHUEC BCEX HpI/IBeI[éHHBIX B BOIIPpOCEC
CIIy4alHBIX BEJIMYUH CYIIECTBYET):

(a) M(X+Y) = MX + MY

(6) M(XY) = MX-MY

(8) M(X-Y) = MX — MY

(r) M(-X) = MX.

4. Moxer nu aucrnepcusi Cly4ailHOM BEJIMYMHBI PUHUMATh Takue 3HadeHUs? (YKaKuTe Bce
JIOIyCTUMBIE 3HAUEHMUSL.)

()7

(6)0

(8) 4

(r) 72

(m) =72

5. I3 mepeyncieHHbIX CBOWCTB JUCHEPCHH TOMYEPKHUTE TE€, KOTOpPBIE BEPHBI JUISI BCEX
CIIy4aiiHbIX BeTHYUH X U Y (CUUTATh, UTO JUCIEPCUU BCEX MPUBEAEHHBIX B BOIIPOCE CIy4alHBIX
BEJIMYUH CYIIECTBYIOT):

(a) D(X+Y) =DX + DY

(6) D(XY) =DX-DY

(8) D(X-Y) =DX - DY

(r) D(-X) = DX.

6. Moxer nu KOOPPHUIMEHT KOPPEISIMHA JBYX CIyJalHBIX BEITUYMH TPUHUMATh TaKWe
3HAUEeHUA? (YKa)KI/ITe BCC NOITYCTUMBIC 3HaLIeHI/I$I.)

(a)7

©6)0

(B) 4

(r) %2

(m) -

7. @yukus F(x) npunumaer 3nauenue 0 npu x<0, 3HaueHus sinx npu X ot 0 1o m, 3HayeHue 1
npu x>71. Ota QyHKUUA He sBIseTcs QyHKIMEH paclipe/iesieHus CllydaifHOW BeTMYMHBI, TaK Kak
IUIs1 He€ He BBITTOJTHSIOTCSI HEKOTOPBIE HEOOXOIMMBIE CBOMCTBA. Y KAXKUTE, KAKWE U3 TPUBEIEHHBIX
MPUYUH IS 9TON (QYHKIIUN BEpHBI:

(a) @yHKIUS pacnpeneneHus J0DKHa YA0BIeTBOpATh HepaBeHCTBY 0 <F(x) < 1, a mpuBenénHas
(GyHKIIMS ’TOMY HEpaBEHCTBY HE Y/IOBJIETBOPSET.

(0) ®yHKkuMs pacnpeaeneHus JoHKHA ObITh HECTPOTo BO3pacTarollel, a npuBeIEHHas QYHKINS
yOBIBaeT Ha HEKOTOPOM IPOMEXKYTKE.

(B) ®yHKIMS pacrpeeieHus BCer/1a HelpephIBHA, a TPpUBEACHHAS (YHKIIUS NMEET pa3phIB.

(r) [pu x — +oo pyHKIMS pacnpepeseHns J0KHA CTPEMUThCs K 1, a mpuBeéHHas GyHKLUS He
cTpeMHTCs K | mpu X — +oo.

(n) Ipu x — —oo (hyHKIMA pacpeaesieHus T0KHa CTpeMUThes K 0, a mpuBenéHHas QyHKIMS
HecTtpemutes K 0 mpu X — —oo.

Bepuvie omeemol na mecmosoe 3adanue:
10 2a6Brnq  3aB  4abr Sr  60rg  70r
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Kpumepuu oyenusanusa 3aoanuii:

3amanne Nel: 3 Gaia 3a BepHbIi oTBeT, 0 6a/IJIOB 32 HEBEPHBIIA;

3amanusg Ne2—3 u NeNoe5—6: 1 Gaymun 3a Kaxablii BEpHbIM OTBET, —| Oayu1 3a KaXablii HEBEPHO
yKa3aHHBIH 0TBeT, 0 0AJIJIOB 32 MPOIMYIICHHBIN BEPHBIN OTBET, OAJUIBI IO OTJCIBHBIM ITYHKTaM B
TECTOBOM 33/IaHUU CYMMUPYIOTCSI, €CJIM UTOTOBBIHN 0aJll 32 TECTOBOE 3aJJaHHE OTPULIATEIICH, TO 32
3TO 3ajaHue BoIcTaBisgeTcs 0 6ayuios;

3aganne Ned: 2 Gania 3a BEpHBIA 0TBET, —1 0ait 3a KaXIplii HEBEPHO yKa3aHHBIN OTBeT, O OaisioB
32 TPOIYLICHHBI BEPHBIH OTBET, Oa/Ulbl IO OTAEIBHBIM ITyHKTAM B TECTOBOM 3aJaHUH
CYMMHPYIOTCS, €CJIM UTOTOBBIM Oaijl 3a TECTOBOE 3aJjaHHWe OTPHIIATENICH, TO 3a 3TO 3aJaHue
BeIcTaBisiercs: O Oaios.

HToro MmakcuManbHOE CyMMapHOe KoiruecTBo 6asos: 20.

Kpumepuu oyenusanua mecmoeoii pabomeoi.

Bapuant Nel (3aureHO/HE 3auYTEHO): OICHKA «3aYTCHO» BBICTABISETCS, €CIH TECTUPYEMBIH
HaOpas He MeHee 8 0aJIOB, B MPOTUBHOM CITydae OIEHKA «HE 3a4TCHO.

Bapuant Ne2 (6ayuibHas olieHKa): OlleHKa «O0TIMYHOY (5 0amnoB) — Tectupyembiit Habpan 17-20
0a/ioB, OICHKA «xopomio» (4 Oamra) — TecTupyembld HaOpan 13—16 OamioB, oreHKa
«ynoBieTBopuTenbHO» (3  Oamia) — TectupyeMblii Habpan 8-12 06amioB, oOleHKa
«HEYJOBIETBOPHUTENBHOY (2 Oaa) — recTupyeMsblii Habpan 0—7 6amios.

2. Cnucok BOITPOCOB VI IIPOBECACHUA l'[pOMG)KyTO‘{HOi/Jl aTrrecralnumn

Cnucok BONPOCOB K 3a4eTy
(3a4eT BHICTABIISCTCS MO PE3YJIbTaTaM BBIIIOJIHEHUS MMCbMEHHOM 3aUeTHOM paboThIN KPATKOTO
co0ece10BaHus €O CTYJIEHTOM I10CJE €ro IPOBEPKN):

CoObITHS U UX BEPOIATHOCTH. BbruncieHue BeposiTHOCTEN.

e Kinaccuueckoe onpenenenue BeposTHocTel. Mcxoabl, 61aronpusTHbIE HCXO/IBI.

e KoMmOuHaTOpHBIE CXE€MbI BBIOOpA: pPa3MELIEHUs, COYETaHUs, MEPECTAaHOBKH C
MIOBTOPEHUSIMH U 0€3 MOBTOPEHUIA.

e (CBoiicTBa COOBITHUI U BEPOSITHOCTEN COOBITUH.

e dopmyia nonHou BepositHOCTH. Popmyrna barieca.

e [‘eomeTpuyeckre BEpOSATHOCTH (Ha MPSAMON, HAa IUIOCKOCTH, B HPOCTPAHCTBE).
HaxoxaeHue BepoaTHOCTEH COOBITHIA.

JIuCKpeTHBbIE cilydaliHble BEIUYMHBI, UX YUCIIOBBIE XapaKTEPUCTHUKHU.

e 3aKoH pacnpeesIeHus CIly4allHOM BEITNYHHBI.

e CraHzmapTHble paclpelelieHUsl:  UHAUKATOp  COOBITHS, TI'€OMETPHUYECKOe,
OMHOMMAJIBHOE, ITyaCCOHOBCKOE, THIIEPIreOMETPHUECKOE paclpeieeHue.

e  YucnoBsle XapaKTEPUCTUKH CIy4alHON BEIWYMHBI: MATEMAaTUYECKOE OKHJAHUE,
JUCIIEPCHS], CPETHEKBAAPATUYECKOE OTKIIOHEHUE.

e UucnoBble XapaKTEPUCTUKN CTAHIAPTHBIX paclpeaeIcHui.

e [lyaccoHoBcKkoe MpUOIMKEHNE BEIMYUHBI, paCIpe/IeIeHHON 10 OMHOMHAIILHOMY
3aKOHY.

e dopmyiia IOJIHOIO MaTEMAaTUYECKOIO OKUIAHMUS.

e HaxoxzaeHue BEpOATHOCTEHM M BBIUHCICHUE HEU3BECTHBIX IApPaMETPOB C
HCIIOJIb30BaHUEM MHTETPpAIbHON TeopeMbl Myaspa-Jlamaca.

IIpumepHBIi BADHAHT 3a4eTHOH PadoThI
1. U3 xononel B 52 kapThl ciay4ailHeIM oOpa3oM BbiOupaercs 4 kapTel. Halinure BeposITHOCTD
TOT'0, YTO CPEJIN HUX HE MEHEE 2 TY30B.
2. W3 5 crpenkoB 2 momaaaroT B IeNb ¢ BeposTHOCTRIO 0,6 1 3 — ¢ BeposTHOCTRIO 0,4. a) Uto

BEpOsITHEE: TIOMAIET B 111 Hay/jauy BEIOpaHHBIN cTpenok win Het? 0) Haynauy BeiOpaHHbII
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CTpEJIOK momall B Iesib. UTO BeposiTHEe: NMPUHAIJICKUT OH K MEPBBIM JBYM WIH K TPEM
MOCJIeTHUM?

3. Kunoreatp Bmemraer 730 3puteneit. Halimure BEpOSTHOCTH TOTO, YTO XOTSI ObI 3 3pHUTEINA
POJUITUCH CETOJTHS.

4, Jlanbl Bce BO3MOXHBIC 3HAYCHHUS JTUCKPETHOH Cly4yallHOH  BeTWYUHBI X:
x1 = -1, x2 =0, x3 = 1, a Takxke uzBectiel MX = 0,1, DX = 0,89. IlocTpoiite Tabnuiry
pacnpezeneHus: BenuuuHsl X.

5. JIBoe HTpOKOB OpOCAIOT MO OJHOW WTPaIbHONH KOCTH, MOKAa HA KOCTH BTOPOI'O UTPOKA HE
BBINAJIET 3HAUCHUE, OoJbllIee 3HAUeHUS Ha KOCTH IepBoro urpoka. Ciydaiinas BenuuuHa X —
o0miee KoJM4YecTBO OpocaHuil KOCTH MEepBOro Urpoka. Haiinure MareMaTuieckoe OXKuIaHue
Y JUCTIEPCUIO CIy4ailHON BEIMYMHBI X

6. CiydaiiHble BeTMUYUHBI . Y HE3aBHCUMBI, H3BECTHBI X JHUCIICPCHUH: D e 3,D = ;ﬁ Hatigure
cov(3+ —6,3,¢-2 +1).

Omeempl u yKazanus K peuieHuio npedloHceHHo20 6apuanma 3a4emHoll paoomaol.
| Cis ( '

1) Cs2 2) Vka3zaHue: BOCIHOJIBb30BaThcs (HOPMYIIOi TMONHOW BEPOSTHOCTH U
dbopmyioii Baiieca. a) 6osiee BeposiTHO, 4To He momaaeT; 6) OAMHAKOBO BEPOSITHO. 3) _
4) 3navenus x1 = —1, x2 = 0, x3 = 1 ¢ BepositHocTsimu P1 = 0.4, p2 = 0.1, p3 = 0.5 5) e
py =330 617 MY =24

Kpumepuu ouyenusanusn 3auemnoii padomot.

B npaktuueckyro yacTh 3a4€THOM padOTHI BKIItOUAETCA 6 3a1aHUi, aHaJJIOTUYHBIX 3a]1a4am
KOHTPOJIBbHBIX paboT Nel u No2, 1 0o3BoJIsIET OLIEHUBATH CPOPMUPOBAHHOCTDH MPOHECCHOHATHEHON
komnereHiuu  OIIK-1 B paMkax COOTBETCTBYIOLIMX KOMIIOHEHT. O BBICOKOM YpOBHE
c(OpPMUPOBAHHOCTH OTMEUYEHHOW KOMIIETEHIIMH MOKHO CJeNaTh BBIBOJ B TOM cllydae, €Clid B
paboTe BepHO BHIMOIHEHBI 6 3a/1aHnii (0€3 OMMO0K U HeJJOUETOB) MJIM BBIITOJIHECHEI 5 3a]1a4 U €CTh
BEpHbIE MPOJIBUKEHUS B OCTABLICHCS, IPU 3TOM HE COJEPKUTCS TPYOBIX OLIMOOK, €CTh CCBUIKH
Ha HCIIOJIb3yeMbI€ TEOPEMBI M CBOMCTBAa. BbIBOA O MpoABHHYTOM ypoBHE C(HOPMHPOBAHHOCTH
KOMIIETEHIMH JIeIaeTCsl Ha OCHOBE PadOThl, B KOTOPOW IMOJIHOCTBIO BBIMOJHEHBI 4-5 3a1adnpu
OTCYTCTBMM TIOJIHBIX CCBUIOK Ha ucHojb3yeMmble ¢akTbl. Eciu oOyuaromuiics mnpaBUIbHO
BbIONMHUI 3 3amanus (0e3 rpyObIX OmMOOK) WM 2 3a/laHus M €CTh BEPHbIE MPOJBIKEHUS B
OCTaBIIMXCS 3a/1ayax, TO JeJIaeTcsl BbIBOJ 0 0a30BOM ypOBHE c(hOPMHUPOBAHHOCTH KOMIETEHIIHH.
B onmcaHHBIX BBIIIE CIy4asx 00y4aromeMycsi BRICTABISETCS OLIEHKA «3a4TEHOY.

Ecan B pabotenpaBmiibHO BBIMOJIHEHO HE Oojee 2 3amay wiau 3 3amaHus ¢ OOJBIINM
KOJINYECTBOM TIpyOBIX HEIOuY€TOB, TO JIeNaeTcss BBIBOJA O HEAOCTATOYHOM YpPOBHE
c(OpPMUPOBAHHOCTH OTMEUYEHHOM KOMIIETEHIIUU U BBICTABIISIETCS OLIEHKA «HE 3aUTEHOY.

Cnucoxk BONPOCOB K IK3aMeHY:

Omnpenenennst BepossTHOCTH. COOBITHS, OTIEpallU HAJl HUMH.

AKCHOMaTHYECKHI NMOAXO0/1 K ONPEAEIEHUIO BEPOATHOCTH, CBOMCTBA BEPOATHOCTEN

dopMyIa BKIOYEHUN-UCKIIFOUEHH. 3a/1a4a O MOYTAIbOHE.

VYcnosHas BeposaTHOCTh. PopMyiia noinHou BepositHocTd. Dopmyna baiieca.

He3zaBucumocts coObITHil. HezaBrucuMocTh oTpuiianus coObITUI

Crnyuvaiinple BennduHbI. [IprMepbl JUCKPETHBIX CIIydailHBIX BEJIMYUH: WHAMKATOP COOBITHS,

reoMeTpuuecKoe, ONHOMHUAILHOE, TUIIEPTeOMETPUUECKOE U TyaCCOHOBCKOE pacipe/IesIeHUE.

7. MaremMaTHuecKkoe OXHJaHUE JUCKPETHOM CIy4allHOM BeJWYHMHBI, €ro CBOICTBA.
AJIUTUBHOCTh MAaTEMATUYECKOTO OXKUIAHMUSL.

8. MaremaTnueckoe OXHJIaHHE MHIUKATOpa. MareMaTHuecKkoe OXHUJaHHE BEJIUYUHBI C
F€OMETPUUECKUM, OHHOMHUAIbHBIM, THUIIEPreOMETPUUYECKIM, IYaCCOHOBCKUM 3aKOHOM
pacpeneneHus.

ocoarwNE
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10.

11.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

. Mozens painoakTUBHOIO pacnazia aroma.
23.

22

24,
25.

26.
27.

28.
29.

30.
31.

32.

33.

34.

=

ok w

He3aBucuMocTh cyyallHBIX BEJIMYMH. TeopeMa 00 DKBUBAJICHTHOCTH OIPEACIICHUN
HEe3aBUCUMOCTH. He3aBHUCHUMOCTh (YHKITHI OT HE3aBUCUMBIX CITyUaiHBIX BEJIMYUH.
Hucnepcust  ciaydaitHoil BenuuuHbl. CpenHEKBaJApaTU4YHOE OTKJIOHeHue. (CBoMCTBa.
Hucnepcust uHaukaropa. Jlucrnepcus BEJIMYMHBI C TEOMETPUUYECKUM, ITYaCCOHOBCKUM
3aKOHOM pacnpeneneHus. Jlucnepcus cymMMbl CiiydalHbIX BEIMYMH. J(Ucriepcus BEIMYHUHBI C
OMHOMUAIBHBIM 3aKOHOM PACIIPEICIICHHUS.

MaremaTnueckoe 0>KMIaHHE MPOU3BEACHUS ClIy4alHbIX BelnuuH. KoBapuanus ciydaiHbIX
BennunH. CBOMCTBA KOBapHallUu.

Koaddunument koppensaiun cnyyaitHpix Benudut. CBoicTBa K03 PULIeHTa KOpPEsSLUU.
MOMEHTHI Clly4aiiHOW BEJIMYUHBI, UX CBOWMCTBA.

HepasenctBa YeObimieBa. 3akoH 0onbinx yncena. CXOAUMOCTb 110 BEPOSTHOCTH.
[TyaccoHOBCKOE MPUOIMKEHUE BETMUNHBI, pAaCTIPEIeIICHHON 110 ONHOMUATBHOMY 3aKOHY.
VYcnoBHbIE pacnpeneneHus. YCIOBHOE MaTeMaTHdyeckoe oxuaanue. PopMyna MOJHOIO
MaTEMaTUYECKOr0 OXKHUIAHUSI.

DyHKIMA paclpeaeieHus cllydalHOM BEJIMYMHBI, €€ CBOWCTBAa. HempepbiBHBIE clydaliHble
BEJIUYUHBI.

[InoTHOCTH pacnpeneneHuss Ciay4yallHOM BENMYMHBI, €€ CBOWCTBA. [IpuMepsl HenmpepbIBHBIX
CIIy4alHbIX BEJIMYMH (paBHOMEPHOE, I[I0Ka3aTelbHOE, HOPMAJIbHOE pACIPEACICHUS).
HopwmainbHoe pacnpenenenue. Ero cBoicTBa, XapaKTEPUCTHKU.

Haxoxnenne yacTHBIX TUIOTHOCTEHN 10 0011IeH MIIOTHOCTH.

He3aBucuMOCTh HENpepbhIBHBIX CIy4YyalHBIX BeJIWYUH. PacnpeneneHus Makcumyma H
MUHUMYMa U3 N HE3aBUCUMBIX CIIyJailHbIX BEJIMYHUH.

JlokanbpHBII CMBICI IUIOTHOCTH.

Marematnueckoe  OXUAAHME  HENPEPBIBHBIX  CIydallHbIX  BeauuuH.  [Ipumepsl.
BrraucnurenbHas GyHKIHS MaTEMaTHYECKOTO OXKUIAHUS TSI HETTPEPBHIBHBIX PACIIPEICIICHHM.
CBolicTBa MaTEMaTHYECKOTO OKUJAHUSL.

Hucnepcus ciryqaitHoi BennunHbl. Ee cBolicTBa. [Ipumepsr.

Hucnepcus cymmbl. KoBapuanus u koapduumenT koppensaiuu. CBOHCTBa KOBapHaLlMOHHOM
MaTpHULIbIL.

Pacnipenenenne cyMMbl IByX HE3aBUCUMBIX CIy4ailHbIX BeIUYMH. DOpMysia CBEPTKHU.
enTpanbHas npenenbHas TeopeMa. MHTerpanbHas Teopema Myaspa-Jlannaca. HepaBeHcTBO
beppu-Occeena.

['enepupoBaHue cirydyailHbIX BEJIMYHMH.

Knaccuueckass  Monenb  MaTeMaTH4eCKOM  CTaTUCTHKH.  BBIOOpKM,  OLIEHKH, UX
XapakTepucTUKU. OLIEHKH MaTeMaTH4eCKOr0 0>KUIaHUS U TUCIIEPCHH.

Bri0opouHoe (amnupuueckoe) pacnpenaenenue. [ ncrorpamma.

MeTo1bl TOCTPOEHMSI OLEHOK: METOJ MOMEHTOB, METOJ] MaKCUMAaJIbHOI'O MPaBIONOJ00uS.
CpaBHEHUE OLIEHOK.

WHuTepBanbpHble OLIEHKU M JIOBEpUTEIbHbIE UHTEpBaibl. [locTpoeHne MHTEpBAaIbHON OLIEHKH
JUIsl HEU3BECTHOM BEPOSATHOCTHU B cxeme bepHysuin.

I'unores3sl, nx mnposepka. Kpurepnii Ilupcona. 2 — pacnpenenenue, pacrpeaciieHue
CrprozeHTA.

Br160pounblit K03 PUIHEHT KOPPENALNH.

Tembl NpaKTHYECKHUX 32IaHUH K IK3aMEHY

CoOBbITHS ¥ UX BEPOSTHOCTU. BhIUunciieHne BEpOSITHOCTEH.
Krnaccuueckoe onpenenenue BeposTHOCTEH. VIcX0/b1, O1aronpusTHbIE UCXOTHI.
KomOuHnaTopHble cxemMbl BbIOOpa: pa3MeleH s, COUeTaHHsl, IEPECTAaHOBKH C TTOBTOPEHUSIMU
u 0€e3 MOBTOpEHUH.
CBoiicTBa COOBITHI U BEpOATHOCTEH COOBITHI.
®opmyna noaHoi BeposstHocTu. Dopmyna baiieca.
['eomeTpuueckre BepOATHOCTH (Ha MPSIMOM, Ha TUIOCKOCTH, B MpocTpaHcTBe). HaxoxieHnue
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10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.
24,

BEPOSITHOCTEH COOBITHIA.

JIMcKpeTHbIe Cay4yailHble BEJIMYUHBI, UX YUCIIOBbIEC XapaKTEPUCTUKH.
3aKoH pacrpeaesIeHUs CIIy4ailHOW BETUYMHBI.
CranpgapTHble pacHpelesieHus: HWHIUKATOp COOBITHS, TeOMEeTpHuYecKoe, OWHOMHAIIBHOE,
IIyaCCOHOBCKOE, TMIIEPreOMETPUUECKOE pacCIpeIEICHHE.
YucnoBble XapaKTePUCTUKH CITy4ailHOW BETMYMHbBI: MaTEMAaTUYECKOE OXKHUIaHUe, TUCTIEPCHS,
CPEIHEKBAIPaTUUECKOE OTKIIOHEHHE.
YucnoBble XapaKTepUCTUKU CTaHIAPTHBIX pacrpeaeecHuil.
[TyaccoHOBCKOE MTPUOIMKEHNUE BETHUMHBI, PACIIPEICICHHON TT0 OMHOMUAIEHOMY 3aKOHY.
®dopmya MOJTHOr0 MAaTEMaTUYECKOTO 0XKHIaHuUs.
Haxoxxnenre BepOsSTHOCTEH W BBIYMCICHHUE HEU3BECTHBIX MapaMeTpPOB C MCIOJIb30BAHUEM
HMHTETpajgbHON TeopeMbl MyaBpa-Jlammnaca.

HenpepriBHbIE CilydaliHble BETUYHUHBI, UX YUCIOBBIE XapaKTEPUCTUKH.
HenpepeiBHble cCiyyaliHble BelW4YuHBL. [IpuMepsl HENpPEpBIBHBIX CIy4YaWHBIX BEJIWYUH
(paBHOMEpHOE, IIOKa3aTeIbHOE, HOPMAIBHOE PACIIPECIICHHS).
DyHKIHA pacnpeneseHus U INIOTHOCTh PACIIPEAEICHUS CIIy4aiiHOW BEJIMYNHBI, UX CBOMCTBA.
Boccranosnenue ¢pyHKIMN pacnpeeseHus Mo IIIOTHOCTH paciipelesIeHusl.
[TocTpoenne GyHKINHU pacTpeieieHus: C TOMOIIBIO0 TEOMETPUYECKIX BEPOSITHOCTEH.
[Toctpoenne (yHKIMM M IUIOTHOCTH pacHpelesieHus ciydaiiHol BenmuuuHbl g(§) 1o
M3BECTHON ()YHKIIMH MJIH TUIOTHOCTH PACTIPEIEICHUs CITyJailHON BETUUNHBI &,
HaxoxneHne YuCIOBBIX XapaKTEPUCTUK CIydyalHOM BEJIMYMHBL: MaT€MaTU4YECKOrO
O0)KMJIaHMsI, JUCIEPCUH, CPEIHEKBAJAPATUYECKOrO0 OTKIOHEHUS, MOMEHTOB Ppa3JIMYHBIX
nopsakoB. HaxokaeHne YuciioBbIX XapaKTePUCTHK (GYHKLUHU OT CIy4aifHOM BeTMYNHBI.
Haxoxaenue GpyHKIIMU U JIOTHOCTU paclpeesieHUs] CYMMBI CIy4YailHbIX BETUYMH.
JIByMepHBI€ CIly4aiiHbIE BETMYHUHBI:
e BrluncieHne BEpoOATHOCTEN.
e HaxoxaeHue 4acTHBIX IUIOTHOCTEH KOMIIOHEHT CIyYalHOH BEJIIMYMHBI 10 TUIOTHOCTH
COBMECTHOT'O PacIpeieICHHUs.
e BpruncieHue YUCIOBBIX XapaKTEPUCTUK KOMIIOHEHT.
e [IpoBepka KOMIIOHEHT ABYMEPHOW CIIy4allHON BEIMYHMHBI HA 3aBUCUMOCTb.
e Brruncnenue koBapuanuu 1 ko3 UireHTa KOppensuu KOMIOHEHT.
I'enepupoBaHue Cily4ailHOW BEJIMYUHBI C 3aJaHHBIM 3aKOHOM PACIIPEIEIICHUS U3 CIy4allHON
BEJIMYUHBI C U3BECTHBIM 3aKOHOM PaCIpEIeICHUs.

OCHOBBI MAaTEMaTUYECKOW CTATUCTUKHI
[TocTpoeHHE OLICHOK HEU3BECTHBIX IIaPAMETPOB PACIPEICIIEHUS C HCIIOIb30BAHUEM METOMA
MaKCHUMaJIbHOT'O IPaBIONO 00U U METO]a MOMEHTOB.
IIpoBepka runores ¢ ucnonb3oBanueM kpurepus [npcona.
Brruucnenue BbIO0pouHOTo K03 PHLIMEeHTa KOPPENAIIH, TPOBEPKa €r0 3HAUUMOCTH.

IIpumep 3K3aMeHaLIMOHHOIO OMJIeTa
(2 TeopeTrueckux Bompoca u 2 3a1a4uu)
JIoKanbHBINM CMBICI INIOTHOCTH PACIIPEAEICHUS CIIy4YalHON BEIMYHHBI.
CrartucTryecKue OLEHKH MaTeMaTH4eCKOro OKUaHns 1 aucnepcun. MIx cBoicTBa.
3. CnyuvaifHas BenuuMHa X paBHOMEpPHO pacmpeiesieHa Ha oTpeske [a,b]. Haiitu
BeposiTHOCTh: P(|X-MX[>0x)
4. Hoxxxu nupKyssi, Kaxaas U3 KOTOPbIX UMeeT JUIMHY |, pa3ABHHYTHI Ha CIy4aiHbIH
yroi ¢, paBHOMEpHO pacrpezeneHHblii Ha otpe3ke [0,m]. Haiitu maremarnueckoe
O’KHMJIaHUE PACCTOSIHUSA MEXKIY KOHIIAMH HOKEK.

N =

Kpumepuu ouenueanun 3a0anuil IK3AMEHAUUOHHO020 ounema
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1. CdopmymupoBarh Teopemy 0O JokaabHOM cMmbicie twioTHoctn (0,2 Gamma), mokasatheé (0,4
Oamna), yMeThb JaTh TPAMOTHYIO WHTEPIPETAIIMI0 W HCIOJB30BAaTh JJIs OICHKU BEPOSTHOCTEH
(Hampumep, i NPUOIU3UTEIBHOTO CPAaBHEHHS BEPOSTHOCTEH MOMAaJaHUs CIy4ailHON BEIMYMHBI B
yKa3zaHHbIE HMHTEPBaJbl TNPH M3BECTHOM mIoTHOCTH pacnpenenenus) (0,4 Oamra). 3amanue
3aCYMTBIBAETCS MIOJHOCTHIO, €CciIH BhINonHeHo Ha 0,8—1,0 6ansioB; 3acUUThIBAETCS HAMOJIOBUHY, €CIU
BeInonHeno Ha 0,5-0,7 6amIoB.

2. Cdopmynuposats onpezaencaust cocrosreabHocTu (0,1 6amna) u necmemernnoctu (0,1 6ama)
CTAaTHCTUYECKON OIICHKH, YMETh MPOMHTEpHpeTupoBarh ompexaeneHus (0,1 6amra), o60CHOBAThH
COCTOSITENIbHOCTh OLIGHKH MaTeMaTH4YecKOro OKuAaHus Kak BbiOopouHoro cpeanero (0,1 Gamna) u
JUCIIEPCUU KaK Pa3HOCTH CPEIHEro mo KBajaparam u kBaapara cpexnnero (0,1 Oamna), mokasartb
HECMEIIICHHOCTh TaKoi OlleHKH Maremaruueckoro oxumanus (0,1 Gaymra), mokasaTh CMEIICHHOCTh
takoit orenku qucrniepcun (0,2 Gayna), mpemnoxuth crnocod ucnpasienus ounenku (0,1 Gaia),
000CHOBaTh COCTOSITENILHOCTh M HECMEIICHHOCTh HucrpaBieHHoil omenku (0,1 OGamna). 3amaHue
3aCUUTBIBACTCS MOJIHOCTHIO, €cIU BHIMOTHEHO Ha 0,8—1,0 OayiioB; 3aCUMTHIBACTCS HAIOJIOBHUHY, €CITH
BeIrtotaeHo Ha 0,5-0,7 6asuios.

3. Jlare ommcaHue (3amucarh IUIOTHOCTh W/WIH (DYHKIIUIO paclpeiesicHUs) pABHOMEPHOTO 3aKOHA
pacnpenenenus (0,1 6amr), BHIBECTH UM BOCIOIB30BaTHCS H3BECTHBIM 3HAYCHHEM MaTeMaTHYECKOTO
oxupanus (0,1 Gamn) m npucnepcun (0,1 Oamn) ciydail- HOW BENMYMHBI C TakKUM 3aKOHOM
pacmipefienieHus, 3amucatb U IpeoOpazoBaTh HepaBeHCTBO u3 3amaud (0,1 Oamn), mpenIoXKUTh
KOHKPETHBIN BapHaHT JajbHEHIIEro Ha- XoxaeHus BepostHOcTH (0,1 Gait) u BOCMONIB30BaATHCA UM
JUTSl HAXOXKICHUSI KOHKpeTHOro 3HaueHus BepostHoctd (0,4 Oamna), yOeauThCsl B HE3aBUCHMOCTH
pesynbrara ot mnapamerpoB 3amauu (0,1 Oamma). 3amaHue 3aCYUTHIBACTCS TOJHOCTBIO, €CIIH
BbInoHeHo Ha 0,9—1,0 6amioB; 3acYMTHIBaETCS HAMIOJIOBHHY, €U BhionHeHo Ha 0,6-0,8 Gamos.

4. 3amucath 3akoH pacnpeneneHust st yrina ¢ (0,1 6anna), BRIBECTH 3aBUCUMOCTbh PACCTOSHUS
MeX1y KoHIamMu Hoxkek ot yrina (0,3 Gamna), najgee nuOO BOCHOJIB30BATHCS BBIYMCIUTEIBHON
dbopMyIIOi 1T MAaTEMATHYECKOTO OXKUIAHUS (YHKIIMH OT CIYyYalHOW BEIMYMHBI C HM3BECTHBIM
3akoHoM pacnpezaeneHus (0,6 6amios), mubo BeiBecTu QyHkuuio (0,2) u mmorHocts (0,1 Gamna)
pacrlpeneNieHusT PacCTOSHHUS MEXIy KOHIIAMH HOXEK, IMOCIe Yero MO HAWIECHHOW IUIOTHOCTH
nocuuTaTh Maremarudeckoe oxuaanue (0,3 Oamma). 3amaHuie 3aCUUTHIBACTCS MOJTHOCTHIO, €CIH
BbImoTHeHO Ha 0,9-1,0 6atoB; 3acUUTHIBACTCS HAMOJIOBUHY, eciii BhimoiaHeHo Ha 0,6-0,8 6amios.
Kputepun olieHuBaHUsI JK3aMEHA, BBICTABICHUS OIIEHKH W BBIBOJOB O CGHOPMUPOBAHHOCTH
KOMIETeHIIMH mpuBeneHbl B naparpadax 3.3-3.4 METOOMYecKMX PEKOMEHJAIUil MpernoaBaTelio
(pa3znen 3 paboueit mporpaMMel Kypca).

3. MeToauyeckue peKOMeH AU MPENoaBaTe/ 0 10 Mpoleaype OleHUBAHUS 3HAHMIA,
YMEHHi, HABBIKOB U (WJIM) ONBITA eI TeJIbHOCTH, XapaKTePU3YIOLIUX ITANbI
(opmupoBaHus KoMNeTeHIUH

[{enpro mpoueAyphl OLICHUBAHUS SIBIISIETCS ONPEACIICHUE CTEIECHH OBJIAJICHUS CTYIEHTOM
OXXKHUJAeMBIMU pe3yJibTaTaMu OOydeHHUs (3HAHUSAMH, YMEHHMSIMH, HaBbIKAMU W (WJIH) OMBITOM
JIeSTETLHOCTH ).

[Ipouienypa olEHHUBaHUS CTENEHW OBJAJEHUS CTYACHTOM OXHIAEMBIMH pe3ylbTaTaMu
00y4YeHUsT OCYIIECTBIISIETCS ¢ TIOMOIIBI0 METOJAMYECKUX MaTEepHAJIOB, MPEICTABICHHBIX B pa3jelie
«TurnoBble KOHTPONBHBIC 3a/IaHUS WU WHBIE MaTepHalibl, HEOOXOAUMBIE NJIsi OICHKU 3HAHUH,
YMEHUMW, HABBIKOB W (WJIM) OIBITA JEATEIbHOCTH, XapaKTePU3YIOMUX HITarbl (HOPMHUPOBAHUS
KOMIICTCHITH

3.1 Kpurepuu oueHUBAHUS CTeNIEHH OBJIaJeHUsI 3HAHUSIMU, YMEHUSIMH, HABBIKAMMHU
(nJ1M) ONBITOM AeATEIbHOCTH, ONpeAe/sAI0Ie YPOBHH C(POPMHUPOBAHHOCTH KOMITETEHIIUI

IToporoBblii ypoBeHb (001I1E XapaKTEPUCTHKN):
— BIIaJICHUE OCHOBHBIM 00BEMOM 3HAaHUH MO IPOTrpaMMe TUCIUILTUHBI;
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— 3HAHWE OCHOBHOW TEPMHUHOJIOTHMH JaHHOW 00JIaCTU 3HAHWUHW, CTHUJIMCTHYECKH TPaMOTHOE,
JIOTHYECKH MPABUIIbHOE U3JI0KEHHE OTBETa Ha BOIIPOCH! 0€3 CYIECTBEHHBIX OLUIHOOK;

— BIIAQJCHUE UHCTPYMEHTApHEM JUCLUILINHBI, yMEHHUE €r0 UCIO0JIb30BaTh B PEILIEHUH CTaHAAPTHBIX
(TUIIOBBIX) 3a/1a4;

— CIOCOOHOCTh CAMOCTOATEIBHO NMPUMEHSITH TUIIOBbIE PEIICHUs B paMKax paboudel MporpaMMbl
JUCLUIINHBL,

— YCBOEGHHE OCHOBHOM JIUTEPATYpPbl, pPEKOMEHIOBAHHOMN paboueil mporpaMmMon JUCIUILTUHBL,

— 3HaHue 0a30BbIX TEOPUH, KOHLIENILUN U HANIPABICHUH 110 U3y4aeMON JUCLUILINHE;

— caMmocTofATeNbHas paboTa Ha MPAKTUYECKUX U JAOOPATOPHBIX 3aHATUAX, MEPUOAUYECKOE
y4acTHE B IPYIIIOBBIX OOCYKIEHUSIX, JOCTaTOUHBIA YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3alaHUM.

IpoaBunHyTHIi ypoBeHb (00ITHE XapaKTEPUCTHUKH ):

— JIOCTaTOYHO IOJIHBIC M CUCTEMATH3UPOBAHHbIE 3HAaHUS B 00bEME MPOrPaMMBbl TUCIUTLTUHBI;

— HCHOJb30BAaHHME OCHOBHOM TEPMHUHOJIOTMM JaHHOM oO0jacTu 3HaHUM, CTHUJIMCTUYECKU
IpPaMOTHOE,JIOTMYECKH ITPaBUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI, YMEHUE JIENIaTh BBIBOIBL;

—  BJaJieHHE UHCTPYMEHTapueM TUCLMILIMHBI, YMEHUE €r0 UCIOJIb30BaTh B PELICHUH Y4EOHBIX U
npodecCHOHABHBIX 3a]1a4;

— CmocOOHOCTh CaMOCTOSITENIBHO pelIaTh CIOXKHbIE 3amaun (mpoOiembl) B paMKax
paboueiinporpaMMbl TUCIUILTNHE;

— YCBOGHME OCHOBHOM M JOIOJHUTENBHON JHUTEpaTypbl, PEKOMEHIOBAaHHON paboueit
IIPOrpaMMOM TUCIUILIIMHBL,

— YMEHHUE OPHEHTHPOBATHCS B 0a30BBIX TEOPHUSAX, KOHLEMIUAX U HAMPABICHUAX 110 HU3y4yaeMOU
JUCLUIUIMHE U JaBaTh UM CPaBHUTEIIbHYIO OLIEHKY;

— caMocTofATeNbHas paboTa Ha MPAKTUYECKUX U JaOOPaTOPHBIX 3aHATHUSAX, YIaCTUE B TPYIITOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHB KYJIbTYPHl UCTIOTHEHUS 3a/1aHUI.

Bbicokuii ypoBeHb (00111Me XapaKTEPUCTUKH):

— CHUCTeMaTH3WPOBAHHbBIC, ITyOOKHME W TIOJIHBIC 3HAHUS 10 BCEM pasJiesiaM JUCIHUILTIHEL;

— TOYHOE HCIOJIb30BAaHHE TEPMHUHOJIOTMU JAaHHOM 00JacTU 3HAHUM,CTUIUCTHYECKH
IpPaMOTHOE, JOTMYECKH IpaBUJIbHOE M3JI0KEHUE OTBETa Ha BOINPOCHI, YMEHHE [eNaTh
000CHOBAHHBIE BBIBOJIBI;

— 0e3ynmpeuHoe BJIaJIEHUE UHCTPYMEHTAPUEM JAMCLUUILUIMHBI, YMEHHE €ro MHCIOJIb30BaTh B
MMOCTAaHOBKE U PELICHUN HAy4YHBIX U MPOQeCcCCHOHANBHBIX 33/1aY;

— CIOCOOHOCTbh CaMOCTOSITENBHO M TBOPUECKH PEIIaTh CIOKHBIE 33/1a4H (IIpo0IeMbl) B paMKax
pabueli mporpaMMBbl TUCITUTUIMHEI;

— TOJHOE U IITy0OKO€ YCBOEHHE OCHOBHOM U JIOMOJIHUTENBHON JTUTEPATyphl, PEKOMEH/I0BaHHOM
pabodeii mporpaMMoi TUCIUTIITHBL

— YMEHHUE OPUEHTHPOBATHCS B OCHOBHBIX TEOPUSX, KOHUENIUAX U HAPaBIEHUSIX 110 U3y4yaeMon
JUCLUIUIMHE U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— aKTHBHas caMOCTOsITeNIbHAas paboTa Ha MPAKTHUUECKUX M JJAOOPATOPHBIX 3aHATHIX,
TBOPYECKOEY4acCTHE B TPYIIIOBBIX OOCYX/IEHUSIX, BBICOKUI YPOBEHb KYJIbTYphl UCIIOTHEHUS
3a/IaHUM.

3.2 O0mme peKoMeHIAINHU N0 H3YYeHUI0 MaTepuasia Kypca u noadopy 3aiaHuii

Kypc Tteopum BepossTHOCTEM M MAaT€MAaTHYECKOW CTATUCTHUKHU SBJISETCS OJHHM W3
BOXHEHIINX MaTeMaTHUECKUX KYypPCOB IS CIICIIMAIbHOCTH MPUKJIa{Has MaTeMaTHKa 1 HH(pOpMaTHKa
Y OTHOCHUTCS K YHCITy OOIIMX MaTeMaTHYECKUX U €CTECTBEHHO-HAYYHBIX AUCLIUILIMH B CHIIy 0TOOpa
M3y4aeMOro MaTepuaa 1 ero BaXKHOCTHU JUIs IIOJATOTOBKH CIIEIUAJIUCTA.

Creunduka HayaldbHOrO 3Tama H3YYEHHUS TEOPUM BEPOSTHOCTEH M MaTeMaTH4eCKOU
CTaTUCTHKE TPEOYIOT aKTyalu3allii 3HaHUH AUCKPETHON MaTeMaTUKN U KOMOMHATOPUKHU HA EPBBIX
MIPAaKTUYECKUX 3aHATHAX. BmecTe ¢ TeMm JMaHHBIM IpoLEecC MOXKET CONPOBOXKJIATHCS BBEICHUEM
OCHOBHBIX BEPOSTHOCTHBIX IOHSATHHA: CIy4alHOTO COOBITHS, SKCIEPUMEHTa, HCXOJAd, YacTOTHI,
BepOSTHOCTH. Ha Jexkmmsx 1o 2JIEMEHTapHOW TEOPHUH  BEPOSTHOCTEH  I€71ecCOo00pa3Ho
IIPOJIEMOHCTPUPOBATH KJIACCUYECKUE BEPOSATHOCTHBIE OIIBITHI, IPOMJUIIOCTPUPOBATL OCHOBHBIE
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MOHATHUS U PEIINTHh HECKOJIBKO 3a]1a4.

[lenecooOpa3Ho MOATOTOBUTH JUISI KaXAOTO 3aHATHS OWIETHI ¢ 3amadamu (JIOCTaTOYHO
uMeTh 2-3 pa3HbIX BapuaHTta). [ mepBOro 3aHATHS MOXHO BBIOpAaTh MPOCThIE 3aJayd Ha
KIIACCU(UKALIUIO COOBITUI, YaCTOTy, HEMOCPEICTBEHHBIM IOACUYET BEPOATHOCTEH, IMPOBEICHUE
SKCHEPUMEHTOB. [[J1s1 BTOPOTo - B35Th 3aJ1a4M, 1€ UCIOJb3YIOTCS TEOPEMBI CII0KEHHS U YMHOXKEHUS
BEPOSITHOCTEM, YUCJIO COYETAHWUW JUIsI HEMOCPEACTBEHHOTO IOJCYETa BEPOSITHOCTEH, a Takxke
IPOBOAATCS AKcnepuMeHThl. [lpu wuzydenun ¢dopmynsl bepHymM MOXHO i WUIIOCTPAllUU
PacCMOTPETh €€ MHTEPIPETALNIO C TOMOILBIO TaK HA3bIBAEMBIX YPHOBBIX MOJIEIICH.

Oco0oe BHUMaHHE CIEQyeT YACIUTh BOIPOCAM, CBSA3aHHBIM C IOHSTHEM YCIOBHOU
BEPOATHOCTH. PasHWIly MeXAy amnpuopHONH W  amoCTePHOPHONW  BEPOSTHOCTHIO  YAOOHO
MPOWJUIIOCTPUPOBATh Ha KpallHMX mnpumepax (MHPOpMAIMs O HACTYIUIGHUU COOBITHS JeNaeT
TUIIOTE3Y HEBO3MOXKHOW JMOO JOCTOBEPHOW) M MOATBEPAUTH C TMOMOIIbI0 ¢dopmynsl baiieca.
@opMyily NOJHOW BEPOSITHOCTH PEKOMEHIYETCS IMPOMJUIFOCTPUPOBATh TaKKE PacCMOTPEHHUEM
MOHSATHUS CIy4yalHOTO Oy AaHus (Ha mMpUMepe 3a/1a4u O Pa30pPEHUN).

B nenom nepexoq oT UCUMCIEHUSI BEPOSTHOCTEN K M3YUEHHUIO CIyYalHbIX BEIMYHUH KaKB
NIEPBOM, TaK U BO BTOPOM CEMECTpPE, MPOUCXOIUT 1O OJTHOW CXeMe: MOJIPOOHBIH pa3dop METO0B
BBIUMCJICHHS] BEPOSTHOCTEH COOBITHS (C MOMOIIBI0 KOMOMHATOPHBIX CBOWCTB JUIS JTUCKPETHBIX
BEJIMYMH U HA MPUMEPE TCOMETPUUECKUX BEPOSTHOCTEH B Cilydae HEMPEPBIBHBIX BEJIMYWH), MMOCIE
4ero cieayet o0o0IIeHne 3aa4uu, pelieHre ee B 0011eM Bu/ie (oCTpoeHre TaOIUIIbI pacpeeieHus
Win QYHKIIUU pacipeiesieHus CydalHON BETUYMHBI).

UccnenoBanme  omepauuid  Haa — cilydyalHBIMM — BeldMYMHaMu  (IpeoOpa3oBaHue
pacripeiefieHuii, TeHepUpPOBaHUE CIy4yaHOW BEJIIMYMHBI C 3aJaHHBIM 3aKOHOM pACIIPEICICHHUS)
1e1eco00pa3HO  COMPOBOXKIATh MPUMEPaMU  TMPOIECCOB, NPU  MOJEIHPOBAHUH  KOTOPBIX
HCIIOJIb3YIOTCSI Pa3HOOOpA3HbIE I1CEBIOCTyYaliHbIE TaTYUKH.

[Ipu M3yuyeHuu OCHOB MaTEeMaTHYECKOW CTATHUCTHKH CIEIyeT YAETUTh 0c000e BHHMAaHUE
MIPOBEPKE MPOCTHIX TUMOTE3 C UCTOIb30BaHNeM Kputepus [Iupcona, a Takke MeTo/1aM MOCTPOCHUS
OIICHOK MapaMeTpoB pachpeieseHus: (MEeToJ MaKCHUMAalbHOTO MPaBAONOA00Ms, METOJI MOMEHTOB,
METO/i HAaWMEHBIIMX KBAJPATOB), COMOCTABIISII TOYHOCTH OIEHOK, IOJYY4aeMbIX C ITOMOIIBIO
pa3IMYHBIX METO/IOB.

3.3 ®opma npoBeeHNs IK3aMeHa N0 Kypcy

CryneHTbl M TpenojaBaTeld BIIOJIHE OTAAIOT ce0e OT4EeT B TOM, YTO €Ile JKUBO
npejcTaBieHne 00 y4eOHOM MpoIecce Kak Habope CEMECTPOBBIX aTTECTAIMOHHBIX MEPOTPUSITHH,
IIPEO0I0JIEBAEMbIX B PEXKMME MaKCHUMAaJIbHOM KOHIEHTPALUH, U JUIUTEIBHBIX MPOMEKYTKOB MEXIY
HUMHU, MPOXOASIINX BEChbMa CIOKOWHO M 0€33a00THO, 0€3 MpHIoKeHUsT Kakux-nmubo ycunuit. [lpu
TOM CTYAEHTHl NOpPOM NBITAIOTCA TNOATBEPAUTH JaHHOE IIPEACTABICHHE, a IPENoAaBaTeln
CTaparoTCs TaKOTr0 poja CUTYALUIO CIIBUHYTh C MEPTBOM TOUKH.

OueBuaHO, GOpMAT UTOTOBOM (MM CEMECTPOBOI ) aTTECTALIMU HAKIIAIbIBAET ONPE/ICIICHHBIN
OTIIEYaTOK Ha TO, B KAKOM pEKuUMe OYIeT OCYyIIECTBIAThCS paboTa B TeueHHe ceMmecTpa.B Tom
cilyyae, €Clii MHTEHCUBHOCTh MPUKJIAABIBAEMbIX YCUIIUI WM YCIIEUIHOCTh MPOJABHKEHUS MO KypCy
(BO3MOXHO, BbIpakaemasi B pe3yjbTaTaX, MOJYyYEHHBIX B XOJ€ NMPOMEKYTOYHOM aTTecTaluu) He
OKa3bIBaeT OOJIBLIOrO BIUSHHS HA XapaKTep MPOXOKIACHUS UTOTOBBIX HMCHBITAaHWHA, TO B KaueCTBE
nmoboyHoro dddexkra ITO  CMOCOOCTBYET  HHU3KOM  IMOCEMIAEMOCTH  3aHSATHH,  ciaabou
3a/1elICTBOBAaHHOCTBIO CTYZICHTOB B padoTe B ayAUTOpUH WiK AoMma. [IpumepHo Ta ke kapTHUHA OyeT
U B TOM Cllydae, €l CTYJEHT HE OCO3HAET CTENEeHH BIUSHUS TEKYIIMX Pe3ylbTaTOB Ha UTOIOBYIO
aTTeCTaLHUIO.

C npyroil CTOpOHBI, SBHBIM 00pa3oM OTOBOpPEHHBIM (hOopMaT WTOTOBBIX HCHBITAHUN C
JIOCTaTOYHO YETKO IPONHMCAHHBIM XapaKTEpOM yudeTa TEKYIIMX pe3ylbTaTOB IPU IMPOBEACHUU
CEMECTpPOBOM aTTecTaluu (MOCEemaeMOCTH, pabdOThl Ha MPAKTUYECKUX CEMHHAPCKUX 3aHSITHIX,
pe3yIbTaTOB MPOMEXYTOUHOU aTTeCTAIlH, CAMOCTOATEIbHOM pabOThl BHE ayTUTOPUU, AaKTUBHOCTH
paboThl Ha JIEKIMIX) MOXKET MOCIOCOOCTBOBATH YBEIMYEHHIO WHTEHCHUBHOCTU pPabOTHI MO XOIy
CeMecCTpa, CTUMYJIHMPOBAHUIO CAMOCTOSATEIbHOM paboThl M aKTUBHOCTU Ha ayJAMTOPHBIX 3aHATHSIX,
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YTO B UTOTE BBIPAXKAE€TCA B IMOBBIIIEHUH YPOBHS OCBOCHMS MaTepHalia Kypca U, Kak CJIeACTBHE,
MOBBIIICHUIO YCTIEBAEMOCTH.

Jannble cooOpakeHus OBbUIM ydTeHbl MpH pa3zpaboTke ¢popMbl UTOTOBOM aTTectanuu. Ha
9K3aMEHE CTYJICHT MOTy4YaeT OUJIeT ¢ YETHIPhMS 3aJJaHUSIMU — JIBA TEOPETHYECKOTO XapaKTepa H JIBe
3amaul — «0a30BBIA KOMILIEKT». XapakTrep padoThl MO XOJy CEeMecTpa «MaTepuaau3yeTcs» B
KOJIMYECTBE JIOTIOJHUTEIbHBIX MPE/I0KEHHBIX 3a/JaHU: 32 aKTUBHYIO pa00Ty Ha 3aHSTHUSX, BHICOKHE
pe3yNbTaThl MPOXOXKACHUS MPOMEXKYTOUHBIX aTTecTaluil (KOHTPOJBHBIX pPaboT) KOJIMYECTBO
npeiaraeMbiX CTYACHTY 3aJaHUil MOXET OBbITh YMEHBIICHO, a Mpu claboi pabore (HU3Kas
MOCEIIAeMOCTh, CJIa0ble Pe3yNbTaThl UM MPOIMYCKU KOHTPOJIbHBIX paboT) — yBEIHUEHO (BO3ZMOXKHO,
Ha 2-3). OmHAaKO KpUTEPUU HE 3aBHUCAT OT KOJUYECTBA MPEIOKEHHBIX 3aJaHUM, OIEHKA
BBICTABIISIETCS 110 CIEAYIOLIEH CXeMe: MATh MUHYC KOJIMYECTBO 33/1aHUM, CIIPABUTHCS C KOTOPHIMU He
ynanocb. Takum o00pa3oMm, akTUBHAas MPOAYKTHBHAs pab0OTa B TEUEHUE CEMECTpa HECKOJBKO
o0Jieryaer MpoxXokJIeHWE UTOTOBOW aTTECTAallMM, a T€, KTO CBOMM >KM3HEHHBIM CTHJIEM H30paiu
VIOMSIHYTBIN B anurpade MpUHIKI, AT YCIEITHOTO MTPOXOXKACHHUS 3K3aMEHAITMOHHOTO UCITBITAHUS
BBIHY/ICHBI IPUKJIABIBATH OOJIBIIE YCHIIUH.

Croutr otMmeruthb, 4TO (OpMaT HTOrOBOM aTTECTAIlMU, XapaKTep YydeTa TEKYIIUX
pE3yNbTaTOB, a TAKKE KPUTEPUU OIICHKU CEKPETOM HE SIBIISIFOTCS, aOCOIOTHO OTKPBITHI M IPO3PAyuHBI,
U TPEIBAPUTEIBHO JOHOCATCA JO CBEACHUS CTYACHTOB. OTO TMO3BOJISIET TMOAJEPKUBATH
OTIpe/IeNIEHHBI YPOBEHb TUCIUIUIMHBI U CHCTEMAaTUYECKyl0 paboTy B TeUEHHE BCEro CeMecTpa, a
TaK)X€ TMOBBICUTH «IIPEJICKA3yEMOCTh)» UTOTOBOM OIIEHKH, YTO B KAaKOW-TO CTENEHU CTUMYIIHUPYET
CTYJICHTOB K €€ JJOCTUKEHHUIO, MOTUBUPYET K OCBOCHHUIO Kypca U MOJIOKUTEIHHO BIUSET HA YPOBEHb
MOJYy4aeMbIX 3HAHHM.

3.4 Onucanue NMpoueaAyphbl BLICTABJICHUS OLICHKHU

B 3aBucuMocTH OT YpOBHS C(HOPMHUPOBAHHOCTH KOMIICTCHIIMM TI0 OKOHYAHUH OCBOCHHSI
JUCUUILJIMHBI CTYAEHTY BBICTABIIAETCS OLICHKA. JIJI TUCUMIUIMH, U3Yy4aeMbIX B TEUEHHUE HECKOJIBKUX
CEMECTPOB, OIICHKAa MOJKET BBICTABJISATHCS HE TOJBKO MO OKOHYAHUM €€ OCBOCHHS, HO M B
MIPOMEKYTOUHBIX CeMecTpax. Bua OIeHKH («OTIUYHO», «XOPOIIO», «YAOBIETBOPUTEIHLHOY,
«HEYJOBJIETBOPUTEIIbHO», «3aUTEHO», «HE3auYT€HO») olpezensercs paboyeil mporpammon
JTUCITUTIMHBI B COOTBETCTBUU C YYEOHBIM TIIAHOM.

OlieHKa «OTJIMYHO» BBICTABIIAECTCS CTYACHTY, Y KOTOPOTO KaXKasi KOMIIETEHIIHs (TTIOJTHOCThIO
WK 4aCTUYHO (hOopMUpyeMasi JaHHOW AUCIUIUIMHON) CHOPMUpPOBaHA HA BICOKOM YPOBHE.

O1ieHKa «XOPOIII0Y BBICTABIIAETCS CTYJIEHTY, Y KOTOPOTO KaK/1ass KOMIETEHIUS (TTOJTHOCTHIO
WM YaCTUYHO popMUpyemMas JaHHOW TUCIUIUIMHON ) cpOopMUpOBaHa He HIKE, YeM Ha MPOJIBUHYTOM
YpOBHE.

OLeHKa «yIOBIETBOPUTENBHO) BBICTABIISIETCS CTYJEHTY, Y KOTOPOTO KaXk/1asi KOMIIETEHIUS
(TTOTHOCTHIO WM YACTUYHO (popMUpyeMasi JaHHOW AUCIUIUIMHON) chopMupoBaHa HE HIDKE, YEM Ha
IIOPOrOBOM YPOBHE.

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISETCS CTYJIEHTY, Y KOTOPOTO XOTs OBl OJHA
KOMIMETEeHIHsI (TIOJIHOCThIO WJIM YacTHUYHO (hopMupyeMas JaHHOW TUCIUILUIMHON) copmupoBaHa
HIDKE, 9YeM Ha TIOPOTOBOM YPOBHE.

OlLleHKa «3a4eT» BBICTABIIAETCS CTYACHTY, Y KOTOPOTO Ka)kaash KOMOETEHIHs (MOJHOCTBIO
WM 4acTU4YHO (popmMupyemasi JaHHOW NUCIMIUIMHON) chopMUpoBaHA HE HIDKE, YeM Ha TTIOPOTOBOM
YpOBHE.

OlleHKa «HE3aYTEHO» BBICTABIISICTCS CTYICHTY, Y KOTOPOTO XOTS Obl OJlHa KOMIIETCHITUS
(TIOTHOCTBIO WM YacTUYHO (hopMHpyeMas JaHHOW AMCIMILTUHON) COPMUpPOBAHA HHUXKE, YEM Ha
IIOPOrOBOM YPOBHE.

B pamkax 5sk3aMeHa BBICTAaBIIEHHE OIIGHKH M TPOBEPKH YPOBHSA C(HOPMHUPOBAHHOCTH
npodeccuonanbHor kommetreHuu OIIK-1 mpou3BogUTCS B COOTBETCTBHUU C OMHUCAHHBIMH BHIIIIE
MPUHIIMIIAMA U KpUTepusiMu u3 pazaena 3.3. OueHka «OTIUYHO» (0OYyYarOIIUKCS CIPABHUICSA CO
BCEMH TMPEJUIOKEHHBIMU JK3aMEHAIMOHHBIMHU 33JIaHUSIMHA) COOTBETCTBYET BBICOKOMY YPOBHIO
c(OpMUPOBAHHOCTH KOMMeTeHIUUu. Ecnu oOydaromuiics He CHOpaBWICA JTHUIIb C OIHHM W3
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NPEUIOKEHHBIX 3aJaHUi, TO [eNaeTcs BHIBOA O MPOJABHUHYTOM YpOBHE C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMM M BBICTABJISETCS OLEHKa «XOopomio». OIlLIEHKa «yJOBJIETBOPUTEILHO» M BBIBOJA O
0a30BOM ypoBHE C(OPMHUPOBAHHOCTH KOMIIETEHLIMM COOTBETCTBYIOT CHUTYyallMH, KOTJa
HK3aMEHYEMbIi HE CHpPABWICS C ABYMS NPEMJIOKEHHBIMH 3aJaHUAMHU (M OCTaJbHBIC 3aJaHus
BBITNIOJHEHBI HA HEOOX0AUMOM ypoBHe). Eciin oOyvaromumiicss He cripaBHIICS ¢ TpeMs WK OOJIBIIUM
KOJJMYECTBOM HK3aMEHALIMOHHBIX 3aJaHui, TO MOXHO CJENaTh BBIBOJA, 4YTO KOMIICTECHIIMS
chopMUpoBaHa Ha YypOBHE HIJKE IIOPOTOBOrO, a 3a OK3aMEH BBICTABISIECTCA OICHKA
«HEYJIOBJIETBOPUTEIHLHO.
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Ipuiio:xxkenne Ne2 k padoueii mporpaMmMe TUCHHUILTHHBI
«Teopusi BepOAATHOCTEH M MATEMATHYECKAS] CTATUCTHKA)

MeToanyeckue yKa3aHus JJIs1 CTYJI€HTOB M0 OCBOEHH IO JUCIIHIIIMHBI

Kypc Teopum BEposATHOCTE M MaTEMaTHUYECKOM CTATUCTUKU SBJISETCA OJHHUM U3
BOXHEHIINX MAaTEeMaTHUECKUX KYypPCOB IS CIICIIMAIbHOCTH IPUKJIa{HAs MaTeMaTHKa 1 HH(pOpMaTHKa
U OTHOCHUTCS K YHCITY OOIIMX MaTeMaTHUYECKHX U €CTECTBEHHO-HAYYHBIX AUCLUUIUIMH B CHIIy 0TOOpa
M3y4aeMOro MaTepuayia ¥ €ro BaXKHOCTHU U1 IIOArOTOBKH CIIELUAJIMCTA.

B xone um3yueHus Kypca INpennojiaraercs MpPOBEJCHHE IATH KOHTPOJIbHBIX paldoT Mo
CIIEAYIOLIUM TEMAaM:

1. HcumcrneHue BeposSTHOCTEH

2. JlucKpeTHbIE Cy4YaiiHbIe BEIMIHHbI

3. HenpepbiBHbIE c1ydaiiHble BETUYHHbI

4. YucnoBble XapaKTEPUCTUKU CIIy4allHbIX BEIMYUH
5. DneMeHThl MaTeMaTHYeCKOW CTaTUCTUKU

B npotiecce penieHust KOHTPOJIbHBIX PA0OT CTYAEHTHI JOJIKHBI OBJIAJETh IPAKTUYECKU- MU
HaBBIKAMU [0 HMCYHMCICHHUIO BEPOSTHOCTEH (B TOM YHCIE C HCIOJIb30BAHUEM KOMOMHATOPHBIX
CBOICTB), TOCTPOEHMSI 3aKOHOB PACIIPEIEIEHMSI AUCKPETHBIX U HEPEPBIBHBIX CIIy4YallHbIX BEJIU - YHH,
HAXOXXJCHHUI0O MX YHCJIOBBIX XapPaKTEPUCTUK, CTATHUCTUYECKOM 0OpabOTKe M aHAIU3y OIBITHBIX
JTAHHBIX, [TOJIy4a€MbIX B X0J1€ IIPOBEICHUS IKCIIEPUMEHTAIbHBIX UCCIIEIOBAHMIM.

[TonpoOHble cBeeHUs MO JaHHBIM TeMaM Bbl MojkeTe HaillTW B KHMrax U3 MPUBEAEHHOTO
HIDKE CIIMCKAa PEKOMEHIYEMOW JIMTEpaTyphl, I'ZIE €CTh CCBUIKM Ha COOTBETCTBYIOIIME TIJIaBbI U
naparpagpsl.

IIprMepbl BHINOJHEHUS 32IaHU KOHTPOJbHBIX PadoT

Ipumep. OnbIT cocTOUT B Opocanuu urpanbHoi koct. Cobwitre 4i, (i=1, 2, 3, 4, 5, 6)
— BBINIAJIEHHE | OYKOB, COOBITHE A — BBINNAJEHUE YETHOIO YUC/IAa OYKOB, B — BBINAJE€HUE HEUYETHOTO
yrcna oukoB, C — BBIMAJICHWE YHUCIIa OYKOB, KpaTHOTO TpeMm, 1 D — BbIMazieHHe 4YuciIa OYKOB,
6onbiero Tpex. Boipasure coobitust 4, B, Cu D uepes 4, (i=1, 2, 3, 4,5, 6).

Pemenne. CoObITHE 4 HacTyMaeT TOTa M TOJIBKO TOT/IA, KOTJa HACTyHaeT A2, Wiu A4, Win
Ag 3uaunt, A = A2 + A4 + As.Ananornuno:B = A1+ Az + As, C= Az + Asu D = A4 + As + As.

IIpumep. CxosnbkuMH crioco0amMu MOKHO BBIOpaTh YETHIPEX3HAYHOE YMCIIO, B JECATUYHON
3alMCcHU KOTOPOTO HET HyJIsA?

Pemenne. Takue yeThlpex3HauHble YMCIa MOXXKHO pacCMaTpuBaTh KakK CTPOKU JIJIUHOU 4,
COCTaBIIEHHBIE U3 ANEeMEHTOB MHOkecTBa X = {1, 2, 3,4, 5, 6, 7, 8, 9}, T.e. Kak pa3MmelIeHus ¢
noBTOpeHnsIMH 13 9 d1eMeHTOB 110 4. [T03TOMY HCKOMOE 4HCIo crioco0oB paBHO: 9% = 6561.

IMpumep. BeposiTHOCTE Monalanus B MHIIEHB JuT TiepBoro crpenka 0,8, a s BToporo
— 0,6. CTpenku He3aBUCHMO APYT OT Apyra CAENAoT MO OJHOMY BhICTpeny. KakoBa BepoATHOCTH
TOTO, YTO B MUIIIEHB MOMAAET XOTS OBbI OJIMH U3 CTPEITKOB?

Pemenne. Benem o0o3HaueHHs: COObITHE A — TIOMAJaHUE TIEPBOTO CTpeNka, coObiTHe B —
MOTTaJIaHUEe BTOPOTO CTpenka, coObitme C — mmomajaHue XOTs ObI OJTHOTO W3 CTPENKoB. Torna,
oueBuHO C = A + B, npudem coObiTist A 1 B coBmecTHbI. CiienoBarebHo, 1o hopmysie (3)

p(C) = p(A) +p)B) — p(AB).

Tak xak coObiTus A U B HeE3aBUCHMBI, TO

p(C) =p(A) + p)B) — p(A) p(B).

VYuureiBas, uro p(A) = 0,8, p(B) = 0,6, monygaem: p(C)=0,8 +0,6 -0,8 - 0,6 = 0,92.

HpnMep. ITo Mumenu IIPOU3BOJUTCA 4 He3aBUCUMBIX BBICTpECJIa C BEPOATHOCTHIO ITOIMalaHUA
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pu kKaxaoM BeicTpenie p = 0,8. Haiitu 3akoH pacripeenieHust TUCKPETHOW CITYIaifHOW BEJIMYUHBI X,
PaBHOM 4MCIy IIONIAJaHUN B MUIIICHb
Pemienue. Bo3MokHble 3HaueHus ciaydaidHou Benwmumabsl Xx: 0, 1, 2, 3, 4.

CoOTBETCTBYIONINE BEPOSITHOCTU BRIUUCIISIEM 110 (hopmyiie bepHyrumm:

p =p(x=0)=C"0,8°0,2*=0,0016.

» :}% (x=1)=C o,s-d’Az3 =0,0256.

p =p(x=2)=C?0,8%0,22=0,1536.
p =B (x=9)=C° 0,8%0,2=0,4096.
p =p,(x=4)=C* 08"02°=0,4096.

3aKoH pacrpeaesICHHsI X IPEICTaBUTCS TaOIUIICH:
Xi 0 1 2 3 4
Pi 0,0016 0,0256 0,1536 0,4096 0,4096

[Tposepka: 0,0016 + 0,0256 + 0,1536 + 0,4096 + 0,4096 = 1.

25



26



