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PaGouas mporpamma cocrapiieHa ¢ y4eTOM TPeOOBaHUI:

® [OpsIKa OpraHu3alid W OCYIIECTBJICHUS  OOpa30BaTENbHOW  AEATENBHOCTH  TIO
o0Opa3oBaTeNbHBIM TpOrpaMMaM BBICHIETO O0pa3oBaHHWsI — IporpamMmaM OakajaBpuaTta,
mporpaMmaM — CHEIMaIMTeTa, MNPOrpaMMaM  MAarucCTpaTypbl, YTBEP)KICHHOTO IPHUKA30M
MunucTepcTBa Hayku U Bbiciiero oopazoBanus Poccuiickoit @eneparuu ot 06.04.2021 Ne 245;
o (dbenepabHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAApTa BBHICIIETO 00pa30BaHUS
— OakanaBpuaT 1o HampasieHuto noarotoBku 19.03.03 IlpoaykTel NHUTAaHUS >KUBOTHOIO
MIPOUCXOXKICHHUS, YTBEPKICHHOTO IMpPHUKa30M MUHHCTEPCTBA HAYKW M BBICHIETO OOpa3OBaHHS
Poccniickoit deneparuum ot 11.08.2020 Ne 936.

[IpenogaBaTenu, MOArOTOBUBIINE PAOOUYYIO IPOTPAMMY:

CTapUINil IpenoiaBaTeb C.H. Ilonesnnyxa

Pabouass mporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl MH(OPMALMOHHBIX TEXHOJIOTHH,
MateMaTuku U ¢pusuku (mpotoko Ne 10 ot 09.06.2023 r.).

3aBenywommii kageapoi I'.B. Koarakosa

Pabouas mporpamMMa pekoMeH/I0BaHA K HCIOJIb30BAaHUIO B Y4E€OHOM IpOILIECCE METOIUYECKOM
KOMHCCHEN (aKynbTeTa MUIIEBBIX TeXHOJOTHH (TpoToko Ne 12 ot 13.06.2023 1).

IIpeacenarenb MeTOAUYECKOH KOMHCCHH A.K. IluBoBap

PykoBoauTeb 0CHOBHOI NPO(ecCHOHATIBLHOM
00pa3oBaTeJIbHOM MPOrPaAMMBbI B.I1. Jlapuukuii




1. Ipeamer. Lleaun u 3aga4n JMCUUIIMHBI, €€ MECTO B CTPYKTYype
o0pa3oBaTe/IbHOI NPOrpaMMbl

Teopusi BeposiTHOCTell M MaTeMaTH4YeCKasi CTATHUCTHKA SBISIOTCA IPOJOJIKECHUEM
JUCLMIUIMHBI BbICIIAsi MATEMAaTHUKA.

IIpenmeroM IMCHMIIMHBI SBISIFOTCS. OCHOBHBIE TIIOHSATUS W METOJBl TEOPHUH
BEPOSATHOCTEM.

HenssMu AuCHMIVIMHBI SBISIIOTCS: (opMUpoBaHHE 0a30BBIX 3HAHUM U NMPAKTUYECKUX
HAaBbIKOB 10 TEOPUU BEPOSATHOCTEN U MaTeMaTUUYECKON CTaTUCTUKE, HEOOXOIMMBIX JJIsl peleHus
3amady B mpodeccHOHaIbHOM cdepe ACSITeIbHOCTH; Pa3BUTHE TOHATUMHOW TEOPETHKO-
BEPOSITHOCTHOU 0a3bl; (hOpMHpOBAaHUE MPEACTABIEHUH O MaTeMaTHYECKMX MeTojax cbopa,
cUcTeMaTu3aluy, oOpabOTKM W HMHTEpPIpPETALUu pe3ylbTaToB HaOMIOJeHUM; (popmMupoBaHue
YPOBHSI MaTE€MaTHYECKOW TMOJTOTOBKH, HEOOXOAUMOU sl 0OpaOOTKM M aHalu3a CIydalHbIX
SBJICHUH, B OCHOBE KOTOPBIX JICKUT COBPEMEHHBIH MaTEeMaTUYECKUH amnmapar; pa3BUTHE
CIOCOOHOCTEN K aHAJIM3Y U JIOTUYECKOMY MBIIIJICHHIO.

OcHOBHBIE 321a4M U3YYCHHUS] TUCIUIUINHBL:

— U3Y4YHUTh OCHOBHBIE ITOHATHS, TEOPEMBI U METO/bI TEOPUH BEPOSTHOCTEM;

— chopMUpOBaTh NMPAKTUYECKUE IMPUEMbI U HABBIKM PELICHUS] THUIOBBIX BEPOSTHOCTHBIX
3a/1a4, HaIlpaBJICHHBIX HA IPAKTUYECKOE IPUMEHEHNE B SKOHOMUKE;

— TpuUOOpEecTH HAaBBIKM CAMOCTOSITEIbHOM paboThl € JUTEpaTypoll U JIPYrUMH
MH(OPMaLIMOHHBIMUA UCTOYHUKAMU IO TEOPUHU BEPOSTHOCTEN.

— Pa3BUTH JIOTHYECKOE MBIIIUIEHUE U YMEHUE CTPOTO U3J1ararb CBOM MBICIIH.

MecTo IMCHMIUIMHBI B CTPYKType oOpa3oBaTesbHONl mporpamMmbl. JlucuuruinHa
«Teopust BepoSATHOCTEW M MareMaTH4ecKas CTaTHCTHKa» OTHOCHUTCS K 4YacTu, (popmupyeMoit
ydyacTHUKaMH oOpazoBatenbHblX oTHomeHuit (b1.B./1B.04.02) ocHoBHOW mpodeccuoHanbHOM
00pasoBaTesbHOM MTporpamMMebl Beiciiero oopazosanus (ganee — OI1OIT BO).

JucuumiuHa Oa3upyercs Ha 3HAHMAX, MOJYYEHHBIX B paMKax IIKOJbHOIO Kypca
MaTeMaTUKU UM COOTBETCTBYIOILUX JUCLMIUIMH CPEAHEro IpoecCHOHAIbHOr0 0Opa3oBaHus,
SABJIACTCS JIOTHYCCKUM NPOAOJDKECHUCM COACPIKAHUA JUCHUIIIINHBI «BrIcIas MaTeMaTuKay.

JucuumniuHa yuTtaercs B 3 cemecTpe o4yHOM (opMbl 00yueHust U 4 ceMecTpe 3a0YHOM
(dbopmMbl 00yueHUs1, €e OCBOCHHE KaK MPeIUIeCTBYOMEeNH HE0OX0AUMO Il U3yUEHHSI CIIETYIOIINX
IUCUMIUIMH: «Bblciias maTremaTukay.

[Ipenmectyet 610Ky 3 I'ocyqapcTBEHHass UTOTOBasi aTTECTALUS.



2. IlepedeHp IIAHUPYEMBIX PE3YIBTATOB 00YyUCHHUSI TIO TUCIUIUIHHE,
COOTHECEHHBIX C IJIAHUPYEMBIMU PE3YyJIbTaTaMH OCBOCHUSI 00pa30BaTEIbHON

IIporpaMMBbI
KOI{LI (I)OpMyJII/II)OBKa I/IH[{I/IKaTopr JOCTHXKCHUSA HJIaHI/lpyeMbIe PeE3yabTaThl
KOMIICTCH KOMIECTCHIIMHU KOMIECTCHIIUHU Oﬁy‘lel-ll/lﬂ
107074
OIIK-2 | Cnocoben npumensats | OIK-2.1 OcymiectBnsier | 3HATh: OCHOBHBIE ITOHSTHS,
OCHOBHBIC 3aKOHBI M | pacuerbl, AaHAIU3UPYET | TEPMHHOJIOTUIO, OTPEICICHUS
METOJBI UCCIECIOBAHUN | MONydYEHHbIE PE3YIbTATH | H METObI TEOPUH
€CTECTBEHHbIX  HAYK | u cocTaBisier | BEPOSITHOCTEH u
Ul peIeHUs 3a/1a4 | 3axro4yeHHe mo | MareMaTU4YecKOil CTaTUCTUKU
npodeccuoHalbHON NpOBE/IeHHBIM aHanu3am, | KaK CPEICTBO (OPMHUPOBAHMS
ACATCIIEHOCTH. HCIIBITAHUSIM u | PyHAaMEHTaNbHBIX u
HCCIIE[OBAHHSM. MIPUKIIAIHBIX 3HAHUM;
Ymersn: IIPUMEHSATH
BEPOSITHOCTHBIE METOAbI ISt
pelIeHUs TUIIOBBIX 33/1a4;
Buaagerb: npakTHuecKuM
[IPUMEHEHHEM COBPEMEHHOTO
MaTeMaTH4eCKOIro
MHCTPpYMEHTapUs JUIs pelICHUs
npodeccuoHalIbHBIX 3a/au.
OIIK-2.2 3HaTh: OCHOBHBIC METOJIBI COOpa,
CI/ICTeMaTI/I3I/IpyeT CUCTEMaTu3aluun, rmpeacTaBJICHUA
pe3yabTaThl Hay4HBIX | M 00PaOOTKH 3KCIIEPUMEHTAIbHBIX
HCCIEI0OBAHNMN. JAHHBIX.

YMerb: 1eMOHCTPUPOBATH
pa3IMIHBIC METOIBI PEIICHUS
THUIIOBBIX U MPUKIAIHBIX 33744
MaTEMaTUYECKON CTATUCTUKU B
poheCCHOHATBHOMN AATEIbHOCTH
Bnaners: HaBbIKaMu BBIOOpPA
ONITHUMAJIBHBIX METO/IOB PEIICHHS
MIPOCTEUIITNX CTATUCTUUECKUX
3amad.




3. O0béM TUCHUIUIMHBI U BUABI y4e0OHOH padoThI

Ounas dhopma oOyueHus 3aouna gopma
o0y4eHus
00BEM 4acoB| BCEro 4acoB
Buer pabot BCETO e =
3a4.ej./ 3 ot
4acoB § §
on <t
OO611ast TpyA0EMKOCTD AUCITUTUTHHBI 3/108 3/108 3/108
AynuTtopHas paboTa: 36 36 8
Jlexnnn 18 18 4
[IpakTuueckue 3aHsATHS 28 28 6
Jlaboparopabie pabOThI - - -
Jlpyrue Buibl ayJUTOPHBIX 3aHATHN - - -
[IpepK3aMeHalOHHbIE KOHCYIbTAI[UN - - -
CamocTrosTenbHas paboTa 00yJaronuxcsi, yac 11 11 98
KPBOC 24 24
Bun npomexyTouHol artectaiuu (3a4€r, JK3aMEH 3a4eT 3a4eT
DK3aMEH)
4. Conep:xxanue IMCHUTIHHBI
4.1. Pa3nennbl JMCOUIIMHBI U BU/IbI 3AHATHH (TeMaTHYeCKHi NJI1aH)
15(_;[ Paznen nucturmimnab JI I3 | JIP | CPC KPB3C
Ounas dhopma oOyueHus
Paznen 1. Cayuaiinble coObITHs. Bhlunciienue 3 12 B 6 4
BEPOSITHOCTEH CIy4YallHbIX COOBITHIA.
Tema 1. OcHOBHBIE OHSTUS TEOPUH BEPOSTHOCTEN.
1 Crnyuaiiablie coObITHS U UX BUBI. Kiaccuieckoe, ) 4 B ) 5
CTaTHCTUYECKOE, TEOMETPUUECKOE U AKCHOMATUYECKOE
OIIPE/IECNICHUSI BEPOSTHOCTH.
7 Tema 2. TeopemblI CIIOKEHUS 1 YMHOKEHHSI BEPOSTHOCTEN U ) 4 B i )
VX CJIEICTBIEL
Tema 3. [omHast BepostTHOCTS, popmyris! batieca. —
4. |Tewma 4. IToBTOpHBIC HE3aBUCHMBIC HCITBITAHUSI. —
Paznen 2. Cayuaiinble BeJTMUHHbI. 3aKOHbI
pacnpeaeeHus ¥ YMCI0BbIe XapaKTePUCTHKH 4 8 - 4 8
CJAYYaHHBIX BeJIUYNH.
3 Tema 5. JIuckpeTHbI€ CilydailHble BEJTMYHUHBI U UX 5 4 B 5 4
YHUCJIOBBIC XapAKTEPUCTHKHU.
6. Tema 6. HeripepsiBHBIC clTydailHbIE BETUYUHBI U UX 5 4 B 5 4
YHUCJIOBBIC XapaKTEPUCTHKH.
Paszpnen 3. OCHOBBI MAaTEeMAaTHYECKOM CTATUCTUKY 6 8 — 1 12
Tema 7. OCHOBHBIC MOHATHS MATEMATHIECKOM
7. CTaTUCTHKH. 4 4 B B 6
g [Tema 8. IIpoBepka CTaTUCTHYECKUX TUIIOTES. 2 4 _ 1 6




Beero 18 28 | - | 11 | 24
3aouHast popma 00ydICHHS
Paznen 1. Cayuaiinbie coObITus. Bhlunciienue ) 4 30
BEPOSITHOCTEH CIy4YalHbIX COOBITHIA.
Tema 1. OcHOBHBIE OHSTUS TEOPUH BEPOSTHOCTEN.
1 Canyuaitnbie coObITHs U UX BUAbL. Kiaccuueckoe, 1 ) 10
" | cratEcTHYeCcKOE, TEOMETPHIECKOE U aKCHOMATHYECKOE
OIPE/IENICHUSI BEPOSTHOCTH.
) Tema 2. TeopemblI CIIOKEHUS 1 YMHOKEHHSI BEPOSTHOCTEN U 1 1 4
| | MX ClIenCTBISL
Tema 3. [omHast BepostTHOCTS, popmyris! batieca. — 1 — 6 —
4. |Tema 4. [ToBTOpHBIC HE3ABUCUMBIC UCTIHITAHUSL. - - - 10 —
Paznen 2. Cayuaiinble BeJTMYHHbI. 3AKOHbI
pacnpeneeHUs1 ¥ YUCI0BbIE€ XapaKTePUCTUKH 2 2 — 32 —
cJIy4aiiHbIX BeJHYHH.
5 Tema 5. JIluckpeTHbI€ CilydailHble BEJTMYHUHBI U UX 1 > 18
" | uMcIoBBIE XapaKTEPUCTHKH.
6 Tema 6. HeripepsiBHBIC ClTydaiiHbIE BETUYNUHBI U UX 1 16
" | uMcIoBBIE XapaKTEPUCTHKH.
Paszpnen 3. OCHOBBI MATEMATHYECKON CTATUCTHKY — — — — 36 —
7 Tema 7. OCHOBHBIC MOHATHS MATEMATHIECKOM 18
CTaTUCTHKH. B B B B
g [Tema 8. IIpoBepka CTaTUCTHYECKUX TUIIOTES. _ _ _ 16 _
Bcero 4 6 - 98 -

4.2. ConepxxaHue pa3iesioB y4eOHO JUCHUNIINHBI

Pa3nea 1. Ciyuaiinble co0biTusl. BolunciieHHe BepOATHOCTEl cIy4ailHbIX COOBITHIA.

Tema 1. OcHOBHBbIe NOHATHUS Teopuu BeposiTHOcTel. Ciy4yaiiHble cOOBITHSI M MX
BHU/bI.

ITpocTpancTBO 3nmeMeHTapHbIX coObITHI. Kiaccuueckoe omnpeneneHue BEpOSTHOCTH.
OcHoBHbIE (QOpMYJIbl KOMOMHATOPUKU (COUETaHMs, pa3MEIIeHMs, IEepPEeCTaHOBKU 0e3
MOBTOPEHUH U ¢ MOBTOpPEHUsIMH). OTHOCUTENIbHAS YacTOTa U CTaTUCTHUYECKAs. BEPOSITHOCTb.
I'eomeTprueckass BEPOATHOCTb.

Tema 2. TeopeMbl CJIOKEHUS] M YMHOKEHUSI BEPOATHOCTEH U MX CJIeACTBUS.

Teopema crokeHUsI BEPOSTHOCTEH JIi HECOBMECTHBIX COOBITHIL. TeopeMa ciiokeHus
BEPOSITHOCTEN JJIi COBMECTHBIX COOBITHH. Teopema yMHOXKEHHS BEPOATHOCTEM s
HE3aBUCUMBIX COOBITUH. TeopemMa yMHOXEHHS BEPOSTHOCTEH [Jsi 3aBUCHUMBIX COOBITHUH.
BepostHOCT TOSIBIIEHUST XOTsI ObI OJTHOTO U3 COOBITHH.

Tema 3. Iloinas BeposiTHOCTH. @opmylJibl baiieca.

Tema 4. [loBTOpHBbIE HE3aBMCUMbIE UCTIBITAHMS.

®opmyna bepnymm. HaupeposiTHelinee duciio mosiBiieHus: coObiTus. JlokanpHas u
uHTerpasibHass Teopembl Jlamaca. ®opmyma Ilyaccona. BeposITHOCTH OTKIOHEHHUS
OTHOCHUTEILHON YaCTOTHI OT MOCTOSIHHOW BEPOSTHOCTH B HE3aBUCHUMBIX MCTIHITAHUSIX.

Paznen 2. Ciiyyaiinble BeJIMUMHbI. 3aKOHBI pacipe/ie/ieHus: H




YUCJI0BbIC XapPaKTCPUCTHKHA C.]'ly‘lﬂileLIX BCJIUYHH.

Tema S. /luckpeTHble ciy4YalHble BeJMYMHBI U UX YMCJIOBbIEC XapPAKTEPUCTHKH.

[TonaTre AMCKPETHOMN Ciy4ailHOW BEIMYMHBI. 3aKOH pacHpeiesieHus] TUCKPETHOH
ciny4daiiHOM BenuuuHbl. DYHKIHS pacupeneseHHsl OUCKPETHOM CIIydalHOW BEJIMYUHBI.
OCHOBHBIE YMCIIOBBIE XapaKTEPUCTUKHU JUCKPETHOMN CilydallHOM BEIMUYMHBI: MAaTEMAaTUYECKOE
OXKMJaHWe, JUCIEepCUs, CpelHee KBaJgpaTuyeckoe OTKJIOHeHHe. (OCHOBHBIE 3aKOHBI
pacrmpeenieHus TUCKPETHON CydailHOW BETWYMHBI: OMHOMHUAIBHBIN 3aKOH pacipeneieHusl,
3aKOH  pacmupeleneHus [lyaccona, r€OMETPUYECKUN 3aKOH  pacmpeleneHus,
TUIIEPTE€OMETPUYECKUI 3aKOH pacnpeeneHus. TeopeTnyeckne MOMEHTHI.

Tema 6. HenpepbiBHBIE CJIy4aiiHbIe BeJIMYMHBI U X YHUCJIOBbIE XapaKTePUCTHKH.

[londaTne HenmpepplBHOM  ciay4allHOM  BenWuuHbL.  @DYHKIUSA  paclpeaesieHUs
BEPOSATHOCTH, IUIOTHOCTH PACIPENCIICHUS] BEPOSATHOCTU  HENPEPBIBHOW  CIIy4alHOU
BeIU4YUHbI. OCHOBHBIE YHCJIOBBIE XAPAKTEPUCTUKU HENPEPHIBHOW CIy4allHOW BETMYMHBI:
MaTeMaTU4YECKOe OXKMJaHHe, AUCIEPCHUsi, CPelHEe KBapaTU4ecKoe OTKIOHeHHe. OCHOBHBIE
3aKOHBI PACIPEJCIICHUS] HENPEPBIBHOW CIIy4ailHOM BEJIWYMHBL: PAaBHOMEPHBIN 3aKOH
pacrpeneneHus, noKa3areabHbli, HOpMaibHbl. OyHKIHS HAIEKHOCTH.



Paznena 3. OcHOBBI MaTeMaTUYeCKON CTATHCTHKHU

Tema 7. OcHOBHBbIEC NOHATHS MATEMAaTH4€CKOH CTaATHCTUKH.

I'enepanbHas coBoKynmHOCTb U BblOOpka. CyTh BbIOOpOYHOro Metona. Buuel
BBIOOPOYHBIX pacnpeeneHui, ux cBs3p Japyr c¢ japyroMm. [lomuron. I'mcrorpamma.
OMnupudeckast QyHKIHUS.

TodeuHble OLEHKM IapaMETPOB TEOPETUYECKUX pPACIpPENeeHUH M HUX CBOWCTBA.
WuTepBanbHble onleHKU. THTEpBanbHOE OIIEeHUBaHKE [TapaMEeTPOB HOPMAJIBHOTO pacIpe/ieIeHHUs.

Tema 8. [IpoBepka cTaTHCTHYECKUX THIIOTE3.
[lonsiTne o craTucTHUECKOM mpoBepke rumnore3. OmMOKH MEpBOro W BTOPOTrO pPoOJa.

[IpoBepka runores o 3aKk0OHaxX U MapaMeTpax pacipeieeHUs.

4.3. [lepeyeHb TeM JIeKIUH

O0BéM, u

y Tema nexunu ¢dbopma oOyueHus
/1

OYHasdA | 3ao04yHasd

Pa3nea 1. Ciyyaiinble coObiTusl. BolunciieHue BeposiTHOCTei
CJAyYalHBIX COOBITHIA.

OcHoBHBIC NOHATHA Teopuu BepossiTHocTe. Kitaccuyeckoe wu 2 1
1 CTATHCTHYECKOE ONpee/IeHHe BePOATHOCTH.

" | Cnyuaiinple coObiTUs W uX BuIbpl. Kiaccuueckoe omnpezneneHue
BepoATHOCTH. CTaTHCTUYECKOE ONPEEICHUE BEPOSITHOCTH.

Teopembl c105keHHS] U YMHOKEHUS] BEPOSITHOCTEH M UX CJIEACTBHS. 2 1
Teopemsl ci10KEHUST BEPOSITHOCTEN JIJII COBMECTHBIX M HECOBMECTHBIX
D) coObiTuil. TeopeMbl yMHOXXEHHUSI BEPOSITHOCTCH MJIA 3aBUCHMBIX U
" | He3aBUCUMBIX cOObITHH. Teopema 0 BEpOSTHOCTH MOSIBICHUS XOTs OBbl
OJIHOTO U3 He3aBUCUMBIX coObITHil. IlonHas BeposiTHOCTH. DOpMyIIbI
baiteca.

IloBTOpHBIE HE3aBHMCUMBbIE UCTIBITAHUS. 4 —
3 ®opmyna bepuynnu. JlokansHas u uHTerpanbHast TeopeMsl Jlamnaca.

" | @opmyna Ilyaccona. BepoATHOCTb OTKJIOHEHUS OTHOCHUTEIIBHOM
4aCTOTBI OT BEPOATHOCTHU MOABJICHUA CJ'Iy‘IZlfIHOl"O CcOOBITHSL.

Paznen 2. CuyuaiiHble BeJWYHMHbI. 3aKOHBI pacnpelejeHUs H
YHCJIOBbIE XaPAKTEPUCTUKH CIYyYAHHBIX BeJIUYHH.

JluckperHble  ciay4yaiiHble BeJMYMHbI W HMX  YHCJIOBBIE 2 1
XapaKTepPUCTUKH.

4. | HuckperHas ciyyaiiHas BEIMYNHA. 3aKOH PACIPEICICHUS U (QyHKIHS
pacupeneneHus BEpOATHOCTEN JUCKPETHOM CIIydaiiHOW BEJIMYMHBI.
OCHOBHBIE YHCIIOBbIE XapaKTEPUCTHUKU JTUCKPETHOW  ciIydalHOU
BEJIMYMHBI U UX CBOWCTBA.

HenpepbiBHBIE  ciy4yaliHble BeJMYHHBI M HX  YHCJIOBbIE 2 1
XapaKTepUCTUKH.

5 | HempepsiBHast —ciy4aiinas —BenuuuHa. ODyHKUES — paclpeiesIeHUs
BEPOSATHOCTEN U INIOTHOCTh PACHPEIECICHUS HENPEPBIBHOM CIIy4aiiHOM
BeIUYMHbL. OCHOBHbBIE YHCIIOBBIE XapaKTEPUCTUKU HENPEPHIBHOM
CIIy4aiHOU BEJIMYHHBI.




Paznesa 3. OcHOBBI MaTeMaTUYeCKON CTATHCTHKHU

OcCHOBBI MAaTEMAaTHY€ECKOM CTATUCTHKH.
OcHOBHbIE TOHSITHS MATEeMATH4YeCKOH CTAaTUCTUKHU. BriOOpouHbli 6 —
6 MeToJl. Buapl BRIOOPOYHBIX pacTpeneieHHil, UX CBSI3b IPYT C JIPYTrOM,
" | Honuron. 'mcrorpamma. DMnupudeckas GyHKIIHS.

TodeuHble OLICHKH ITapaMETPOB TEOPETUYECKUX PACIPEICICHUN U UX
cBolcTBA. VIHTEpBAIbHBIE OLICHKN.

Bcero 18 4

4.4. [lepeyeHb TeM NPAKTUYECKHUX 3aHATHI (CEMUHAPOB)

O0BéM, 4

/ Tema npakTuuecKkoro 3aHATUS (CEMHUHAPA) dopma 0OyueHns
/T

OYHasdA | 3a04YHasda

Pa3nea 1. Cryuaiinbie coObiTus. BbIunc/IeHUe BeposiTHOCTEl 12 4
CJAyYalHBIX COOBITHIA.

OcHoBHBIC NOHATHUS TeopuM BeposiTHOcTell. Kitaccuyeckoe u 4 2
|-p | CTATHCTH'YecKoe onpe/eleHie BepOSTHOCTH.

" | Cayuaitnele coObiTHs W uX BuAbl. Kilaccuyeckoe ompeneseHue
BepOoATHOCTH. CTaTUCTUYECKOE OIIPEJEIICHHE BEPOSTHOCTH.

TeopemMbl ci10KeHUSI MW YMHOKEHUSI BepOSTHOCTeH M HMX 4 1
cJ1eCTBHS.
3 TeopeMbl  ClOXEHUS  BEpPOSATHOCTEH A COBMECTHBIX U

HECOBMECTHBIX COObITHH. Teopembl YMHOKEHMsI BEPOSITHOCTEM IUis
3aBUCHUMBIX W HE€3aBHUCHUMBIX coObITHH. Teopema o BeposTHOCTU
MOSIBJIEHMSI XOTsl Obl OJIHOTO M3 HE3aBUCHUMBIX COOBITHI.

4, Mosnas BepossiTHOCTL. @opMmyuibl baiieca. 2 1
IloBTOpHBIE HE3aBHCUMBbIE HCIIBITAHUS. 2 —
5 ®opmyna beprymm. JIokanbHas 1 HHTErpasibHas TeopeMsl Jlamaca.

®opmyna Ilyaccona. BeposSTHOCTP OTKIOHEHHS] OTHOCUTEIBLHOM
YaCTOTBI OT BEPOATHOCTHU MOABJICHUA CJ'Iy‘-IElfIHOFO COOBITHSL.

Paznen 2. CayuaiiHble BeMYMHBbI. 3aKOHBI paclnpenejeHUsl U 8
YHCJIOBbIE XaPAKTEPUCTUKH CIYYAHHBIX BeJTUYHMH.
JuckperHble  ciay4daiiHble BeJMYMHbI M  HMX  YHCJIOBbIE 2 2
XapaKTepPUCTUKH.

6 JuckpeTHas ciaydyaiiHas BeJIM4KMHA. 3aKOH pacrpeaeiaeHus U QyHKIus

pacrpeieieHus] BEpOSATHOCTEN JUCKPETHOM CIIydYalHOW BEJTMYUHBI.
OCHOBHBIE YHUCIIOBbIE XapaKTEPUCTUKU JUCKPETHON CiydailHOMN
BEJINYMHBI U UX CBOMCTBA.

7 3aKoHbI pacnpe/esieHUs AUCKPETHOM cJy4YaiiHON BeJMYHHBI. 2 —
HenpepsbiBHbIe ciay4yaiiHble BeJIMYUHbBI MW HX YHCJIOBbIE 2 —
XapaKTepPUCTUKH.

8 HenpepsiBHast ciydaiiHas BenuuuHa. @OYHKIUSA —pacnpeneeHus

BEPOSATHOCTE W  IUIOTHOCTh  PACIPENCIICHHs  HENPEPBIBHOM
ciydyailHOM BenWyuHbl. OCHOBHBIE YHUCIIOBBIE XapaKTEPUCTHUKH
HENPEPHIBHOM CIIy4alHOW BEJIUYUHBI.




9. 3akoHbI pacnpe/e/ieHUs] HelIPePbIBHON cJIy4aiiHON BeJMYUHBI.

Paznesa 3. OcHOBBI MaTeMaTHY€CKOH CTATUCTHKH

10-11.| PAABI 1 UX YMCJIOBbIE XaPAKTEPUCTUKH. 4 -
BaprnauvoHHbIN psif, JTUCKPETHBIM psii, MHTEPBAJIBHBIA DS U UX
YHUCJIOBBIE XapAKTEPUCTHUKHU.

12 | IIpoBepka cTATHCTHYECKUX THIOTE3

Bcero 28 6

4.5. Ilepeyennb TeM 1adopaTOPHBIX padoT.
JlabopatopHble pabOTHI HE TPETYCMOTPEHBI.

4.6. Buapl camocTosiTe/IbHOIH PadoThbl CTYA€HTOB U NepeYyeHb Y4eOHO-MeToIU1eCKOoro
olecreyeHus I CAMOCTOSITeIbHON PadoThl 00y4AKOIIUXCH

4.6.1. TloaroroBka K ayAWTOPHBIM 3aHATHAM

OcHoBHOU (opmoii yueOHOM paboThl CTYAEHTOB OYHOW (POpMBI OOydeHHUS SIBISIETCA
U3Y4YEHUE JIEKIUI, B YCIOBHUSAX 3a04YHOM (opMbl OO0ydeHMs] — cCaMOCTOSITeIbHasi pabdoTa Haj
y4eOHBIM MaTEPHAJIOM.

AyIuTOpHBIE 3aHATHS POBOJIATCS B BUJIE JIEKIIMM U IPAKTUYECKUX 3aHATHH.

Martepuansl JEKIUH SIBIAIOTCS OCHOBOW JJsi MOATOTOBKU CTYAEHTa K HMPAKTHUYECKUM
3aHSTHSIM.

[Ipyu moAroTOBKE K ayJJUTOPHBIM 3aHITUSIM CTYJIEHT JOJDKEH:

— U3YyYUTh MaTepuaibl JEKIUI U MPAKTUYECKUX 3aHATUH;

— 1opa0boTaTh HaJ OCHOBHOM M JOTIOJTHUTEIIBHON JIUTEPATYPOU 110 U3Yy9aeMOU TEME;

— 3aKOHCIEKTUPOBAaTh HEOOXOJIUMBIM MarepHuall, BBIHOCUMBIM Ha CaMOCTOSITEIbHOE

U3YYEHUE;

— HOJrOTOBUTHCS K OMPOCY HA MPAKTUUECKUX 3aHATUSAX — BBLYYUTh OCHOBHbIE (POPMYIIbI

U OTIpeJIeNICHUs;

— IpopelaTh 3a7a4M, 3aJJaHHbIE B KAUECTBE JJOMAILIHET0 3aJJaHMUs;

— BBINOJHUTH UHIUBUAYAIbHOE JOMAIIHEE 3a/laHue.

OCHOBHOH 11€NIbI0 MPAKTUYECKUX 3aHATUN SIBJISIETCS PELIEHUE OCHOBHBIX THIIOBBIX 3ajau
[0 TEOPUHM BEPOSITHOCTEH, a TaKKe KOHTPOJb 3@ CTENEHbIO YCBOCHUS MPONUIEHHOIO
TEOPETUYECKOT0 W IPaKTUYECKOro  MaTepualia, XOJIOM  BBIIOJHEHUS  CTYJEHTaMH
CaMOCTOSITENIbHOM pabOThl U MHAMBUIYAILHOTO JOMAITHETO 3aaHHUs.

CamocTrosTenbHas padoTa MOXET BBIIOJIHATHCS B OOBIYHBIX YUYEOHBIX ayJTUTOpHUSX, B
ayTUTOpUSAX 00OPYAOBAHHBIX KOMIBIOTEPAMU C BbIXOJOM B MHTEpHET, a Takke B YMTAJIbHBIX
3amax OuOMMOTEKH, TIJI€ MOXKHO IOJYYUTh HEOOXOJUMbIE METOJAWYECKHE YyKa3aHus U
CHEIHAJIbHYIO JINTEPATypy MO JUCIUILINHE.

4.6.2. IlepeueHb TeM KypPCOBBIX padoT (IIPOEKTOB)
KypcoBblie paGoThl (IIPOEKTHI) HE MIPEAYCMOTPEHBDI.

4.6.3. Ilepeuennb TeM pedepaToB, pacueTHO-Tpadpuueckux pador
Pedepartsl, pacuerHo-rpaduueckure paboOThl HE IPETYCMOTPEHBI.

4.6.4. IlepeuyeHnb TeM u y4e0OHO-MeTOAUYeCKOro o0ecnieyeHust s
CaMOCTOSITeIbHOH PadoThl 00y4YaroIUXCs
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O0BéM, 4

No /| Tema camocTosiTeIbHOM paboThl | Y4eOHO-METOAMYECKOE 00eciedeHIE popma
o0y4eHus
OYHasA3a04YHad
Pa3nen 1. Ciryuaiinble coObiTusl. BbIunc/IeHUe BeposiTHOCTEl 6 30
CIy4aifHbIX COOBITHIA.
Tema 1. Ocroghbie NOHMUS Kpemep H. II. Teopus BeposiTHOCTEH u
meopuu éeposmuocmei. MaTeMaTH4ecKasi CTATUCTHKA: yUeOHHUK Ui
5 CTYICHTOB  BY30B, OOYyYaIOIIMXCA MO
Cryuaiinole coobimus u ux 9KOHOMHUYEeCKuM crenuaigpHocTssM/ H. 111
suovl. Knaccuuecroe, Kpemep — M.: OHUTHU-JJAHA, 2010. - 551
cmamucmudecKoe, C.
ceomempuieckoe u https://may.allen g.org/d/math/math328.h£m
aKcuoMamueckoe onpedenenis I'mypman B.E. Teopus Bepo;{TH-OCTeI/I u
MaTeMaTH4ecKas cTaTUcTHKa. — M.: Beiciias
BEPOAMHOCTIU. mkona, 2003. — 479c.
1. OcHoBHbIE (HOPMYJIBI https://may.alleng.org/d/math/math321.htm - 10
KOMOMHATOPHUKH (COUeTaHu,
pasMECHusA, ICPECTAHOBKHU
0€e3 MOBTOPEHMI U C
MTOBTOPEHUSIMHU).
OTtHocuTeNnbHAs YacToTa U
CTAaTUCTUYECKAsA BEPOSITHOCTE.
I'eomerpuueckas
BEPOSATHOCTb.
Tema 2. Teopemwvi ciorcerus u Kpemep H. III. Teopus BeposiTHOCcTEH u
s | YTV ST i
creocmeus 3K§iOMI/IlIeCKI/H\?I,3 cr;eunanz;ocmM/ H. O
Teopema CHOZKGHH’I Kpemep — M.: OHUTHU-JJAHA, 2010. - 551
BEPOSITHOCTEN JIIA c.
HGEOBMGCTHLIX COOBITHIA. https://may.alleng.org/d/math/math328.htm
Teopema CIIOKEHHUs I'mypman B.E. Teopus BeposTHocTed u
. MaTeMaTH4ecKas ctaTucThka. — M.: Beiciias
BEPOATHOCTCH UITA mkona, 2003. — 479c.
2. %OBMGCTHHX COOBITHIA. https://may.alleng.org/d/math/math321.htm - 4
eopeMa YMHOKCHHUS
BEPOSATHOCTEN 1A
HE3aBUCHUMBIX COOBITHI.
Teopema yMHOXkeEHUS
BEPOSITHOCTEM ISl 3aBUCUMBIX
coObITHil. BeposiTHOCTB
TTOSIBJICHUS XOTS OBbI OJTHOTO M3
COOBITHH.
Tema 3. Iommas eeposimmocme, Kpemep H. III. Teopus BeposiTHOoCTEH u
popmymol Basieca. MaTeMaTH4eCcKasi CTATUCTHKA: yYeOHUK Ui
CTYICHTOB  BY30B, OOYyYaIOIIMXCA MO
9KOHOMHUYeCKuM crenuaigpHocTssM/ H. 111
Kpemep — M.: IOHUTHU-JTAHA, 2010. - 551
3. c. 2 6
https://may.alleng.org/d/math/math328.htm
I'mypman B.E. Teopust BeposTHocTed u
MaTeMaTH4ecKas cTaTUcTHKa. — M.: Boiciias
mkoia, 2003. —479c.
https://may.alleng.org/d/math/math321.htm
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Tema 4. I[losmopHvie
He3a8UcUMble UCTBIMAHUA.
®opmyna beprymm.
HawuBeposrreiiee uncio
MOSIBJICHUS COOBITHS.
JlokanbHas 1 UHTETpalIbHAS

Kpemep H. II. Teopus BeposiTHOCTEH u
MaTeMaTuieckas CTaTUCTUKA: y4eOHUK IJIst
CTY/ICHTOB  BY30B,  OOYYAroOIIMXCsl IO
SKOHOMHUUeckuM cnenuanbHocTsiv/ H. IIL
Kpemep — M.: OHUTHU-JJAHA, 2010. - 551
c.
https://may.alleng.org/d/math/math328.htm

I'mypman B.E. Teopuss BeposTHOCTEH U 10

teopembl Jlamtaca. Popmyiia MaTeMaTU4ecKas CTaTUCTHKA. — M.: Beiciuas
Ilyaccona. BepostHOoCTh uikona, 2003. — 479c.
OTKJIOHEHHS OTHOCHUTEILHOU https://may.alleng.org/d/math/math321.htm
Y4aCTOTBHI OT MOCTOSIHHOM
BEPOATHOCTHU B HE3aBHUCHUMBIX
HUCIIBITAHUAX.
Pa3nea 2. Ciyuaiinble BeJTHYHHBI. 3aKOHBI pacnpeaejleHuss U 32
YUCJI0BbIC XaPAKTCPUCTUKHA CIYyYaUHBIX BCJIMYIUH.
Tema 5. JTuckpemmuvle cryuaiinvle Kpemep H. III. Teopus BepostHOCTEH U
CCTUYUHBL 11X YUCTOBBLE MaTeMaTH4ecKash CTATHCTHKA: y4eOHHK

JUIS CTYICHTOB BY30B, OOYYarOUIUXCS MO
XapakmepucmuKku. SKOHOMHUEeCcKHM criermanbaoctsam/ H. 111
3akon pacnpenenenus [[CB, Kpemep — M.: IOHUTU-JAHA, 2010. -
(GyHKIMS pacrpereneHus 3Sle.
swexpemoi cxpainor sl oy dmabath 78
BEIMYMHEL. OCHOBHBIC YHCIIOBBIC | \iirevatpueckass  cramicTika. — M.
XapaKTEPUCTUKHU TUCKPETHOM Bericmas mxona, 2003. —479c.
CIIy4aiHOU BEJIMYUHBIL: https://may.alleng.org/d/math/math321.htm
MaTEMaATHYCCKOEC OXKHUIaHUCE, 18
AUCIICpCus, CpeaHee
KBaApPaTH4YCCKOEC OTKIIOHCHHC.
buHOMMaNbHBINA 3aKOH
pacmpeelieHus, 3aKOH
pacnpenenenus [lyaccona,
r€OMETPUYECKUI 3aKOH
pacrpe/ie/icHus,
TUIIEPTE€OMETPUIECKUI 3aKOH
pacnpenenenus. TeopeTuyeckue
MOMCHTHI.
Tema 6. Henpepovignvie Kpemep H. III. Teopus BeposTtHOCTEH U
CyuaiiHbIC GeTUUUHBL U UX MaTeMaTH4ecKash CTATHCTHKA: y4eOHHK

JUISL CTYICHTOB BY30B, OOYYarOUIUXCS MO
HUCTI0BbLE XAPAKMEPUCIUKU. SKOHOMHUEeCcKHM criermanbaoctsam/ H. 111
CDYHKHH;[ 1 IUIOTHOCTB Kpemep — M.: ITOHUTU-TAHA, 2010. -
pacrpeieieHus BEpOSTHOCTH SSle.
HCB. OCHOBHLIE YHCIOBEIC https://may.alleng.org/d/math/math328.Ptm

I'mypman B.E. Teopus BeposrHocTeill u
xapakrepuctuki HCB: MaTeMaTHyecKas ~ CTaTUCTHKAa. — M. 16

MaTeMaTHYeCKOE OXKUaHUE,
TUCIIEPCHS], CPEHEE
KBaJI[paTUYECKOE OTKIIOHECHHE.
PaBHOMEpHBII 3aKOH
pacrpeneneHus, oKa3aTeIbHbIM,
HOpMaJIbHbINA. DyHKIMA
HAJIC)KHOCTH.

Bricmas mixomna, 2003. —479c¢.
https://may.alleng.org/d/math/math321.htm
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Pasnen 3. OcHOBBI
MATEMATHYECKOH CTATUCTUKH

36

Tema 7. OcHOBHBIE NOHATHSA
MATEeMATHYECKOI CTATUCTHKH.

['eHepanbHAasT ~ COBOKYIIHOCTb U
BoiOOpKa.  CyTh  BBIOOPOYHOIQ
METO/1a. Buner BBIOOPOYHBIX|
[pactpeieIeHnid, WX CBA3b JAPYL C
npyrom. Ilommron. I'mcrorpamma,

OMIupudeckast QyHKIHUS.

ToueuHble OLEHKH IAapaMeTpoOB
TEOPETUYECKUX PACHPENCICHUN U]
1504 CBOMCTBA. HNuTtepBanbHbIE
OLICHKHU. NHTepBanbHOE
OLICHUBAHHE rapameTpoB
HOPMAJIBHOTO PacIpeaciICHHUs.

Kpemep H. III. Teopus BeposTHOCTEH U
MaTeMaTudeckas CTaTHCTHKA: Y4eOHHK
JUIL CTYJEHTOB BY30B, OOYYalOMIUXCS IO
SKOHOMHUYEeCKUM crieranbHocTsam/ H. 1.
Kpemep — M.: FOHUTU-TAHA, 2010. -
551 c.
https://may.alleng.org/d/math/math328.htm
I'mypman B.E. Teopus BepostHOcTell U
MaTemMaTtudeckas —CraTUCTHKa. — M.:
Bricmas mixomna, 2003. —479c¢.
https://may.alleng.org/d/math/math321.htm

18

Tema 8. IIpoBepka
CTATUCTHUYECKHX I'UIOTeE3.

[TonsiTue 0 CTaTUCTUYECKOM
MPOBEpPKE TUIIOTE3. Ommoxy
repBoro v BToporo poja. ITposepka
FUTIOTE3 O 3aKOHAaxX M IapameTrpax
[pacrpeieeHusl.

16

Bcero

11

98

5. ®oH/1 O1IeHOYHBIX CPEJCTB /sl IPOBeJAeHUs] MPOMEKYTOUHOM aTTecTaluu

[Tonnoe onucanue GoHAAa OLIEHOYHBIX CPEACTB TEKYLIEH U MPOMEXKYTOUYHOM aTTeCTaluu
oOyuarouuxcs ¢ IepeyHeM KOMIIETEHIUH, OMKUCaHUuEeM IOoKa3aTelel U KPpUTEpUEB OLEHUBAHUS
KOMIIETEHIIUH, 1IKaJl OLIEHUBAHUSI, TUIIOBbIE KOHTPOJIbHBIE 3aJaHUSI U METOMYECKHUE MaTEePUAIIbI
[Ipe/ICTaBJICHbl B IPUJIOKEHUHU K HACTOALICH MporpaMme.

6. Y4yeOHO-MEeTOAHYECKOE 00ecIeYeHe TNCIUTLIHHBI

6.1.

Pexomenayemas aureparypa

6.1.1. OcHoBHas JuTEeparypa

Ne i/t

ABTOp, Ha3BaHHE, MECTO U3AaHUS, U3-BO, TOJ U3TAHUS, KOJINYECTBO
CTpaHUI]

Koia-Bo 3k3.
B OMOUI.

MOJIb30BaTeNe.

Bynapik, I'. M. COopHUK 3a/1a4 U YIPa)KHEHUH IO BbICLIEH
MareMmaTHuke : yaeOHoe nocooue s By3oB / I'. M. bynapik. — 2-¢
u3., crep. — Cankt-IlerepOypr : Jlanp, 2022. — 332 ¢. — ISBN
978-5-8114-9473-6. — Tekcrt : anekTpoHHBIN // JIaHb : 3IIEKTPOHHO-
oubnmmoreunas cucrema. — URL: ttps://e.lanbook.com/book/195479
(mara o6pamenus: 20.04..2023). — Pexxum toctyna: st aBTOPH3.

DNEeKTPOHHBIN
pecypc

I'mypman, B. E. Teopus BeposTHOCTE M MaTemMaTH4ecKas
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cratuctuka : yueO. s By3oB / B. E. 'mypman. — 12-e uzn. — M. :
HOpaiit, 2022. — 479 c. — (Briciiee oOpa3zoBaHue)

3aiiueB M. A. Beicinas MatemaTrka: y4eOHUK JUIsl CTYIEHTOB 15

3 o
CEJIbCKOX035MCTBEHHBIX BY30B M.: JIpoda 2005- 398 c.
Kpemep H.I1I. Briciras MaTremMaruka Juist 5)KOHOMHUCTOB: Y4EeOHUK
4 JUTSI CTYJICHTOB BBICIIUX YI€OHBIX 3aBEJICHUHN, 00YJIaIONTXCS 10 11

SKOHOMHUYECKUM crenuansaoctsM. M.: FOHUTH, 2010 - 608 ¢

[unayes, B. C. Bpiciias MaremaTuka : y4eOHUK JUIsl CTYJIEHTOB
5 yueoOnbix 3aBeaenuit / B. C. lllunaues. — M. : UHOPA-M, 2023. — 10
479 c. — (Boiciiee 0O6pazoBaHue)

6.1.2. /lonoJiHMTEIbHAS JIUTEPATYypa

Ne i/ ABTOp, Ha3BaHHE, MECTO U3JIAHUA, U3/I-BO, TOJ U3IaHUS, KOJTHMIECTBO CTPAHMI]

I'eBopksin [I. C. Beicmias wmaremaruka. JluHeliHas anreOpa M aHaIUTHYECKas
reomerpus. — M.: DUSMATIIUT, 2011. — 208 c.

Kpemep H.ILIL.. u np. Beiciias MmaTtemaruka i1t 3KOHOMUCTOB: 1 IpakTukyM Ui CTyI€HTOB
BY30B, 00YJaIOIIUXCA 10 SKOHOMUYecKkuM cnermanbHocTsM / [H.ILL. Kpemep. u ap.]; mox
pen. mpod. H.III. Kpemepa. — 2-e u3a., nepepad u mon. — M.: TOHUTU-AHA, 2007. —
479 c.

I'mypman, B. E. PykoBOACTBO K pelIeHHMIO 3a7ad II0 TEOPUU BEPOSTHOCTEH U
3 | MmaTemMaTHYeCKOM cTaTuCTHKE : yueO. mocoO. st By3oB / B. E. 'mypman. — 11-e uzn.,
nepepad. u gom. — M. : FOpaiit, 2022. — 406 c. — (Briciiee oOpa3zoBanue)

Jlynry K.H., I[lucemennsii /I.T. u gp. COopHUK 3a7a4 1o BbICLIEH MaTeMaTuke. 1 Kypc
4 |/ KH. JIynry, J.T. [lucemennsiii, C.H. ®enun, FO.A. llleBuenko. — 7-e uza. — M.:
Aiipuc-tipecc, 2008. — 576 c.

[Tucemennbi [I.T. Koncnekr nekuuid mo BeIciied marematuke. M.: Aiipuc-Ilpecc,
2011-608 ¢

6.1.3. Ileprnoanyeckue U31aHUA
He npexgycmoTpensl.

6.1.4. MeToauyeckne yKazanus JJsi 00y4arOIIHUXCs 0 OCBOEHHUIO THCIHILINHBI
MeTtouueckue yka3aHusi HAXOJIATCS B CTaJAUU pa3pabOTKU

6.2. Ilepeyenb pecypcoB HMHPOPMALMOHHO-TEJIEKOMMYHHMKALMOHHOH  CeTH
«uTepHeT» (najiee - ceTb «AHTEPHET»), HEOOXOAUMBIX IJIS OCBOECHUS THCIHILINHBI

No /it HaszBanue untepHeT-pecypca, aipec u pexuM J10CTyna
Maremaruueckoe o6pazoBanue. O0IIEeI0CTyITHAS SJEKTPOHHAs ONOIMOTEKa
1 [DnexTponnsiit pecypc]. URL: https://www.mathedu.ru (gara o6pamenus:
20.04.2023).

Hayuanast 6ubnmoTexa oTKpeITOro ocTyna [DnexkrpoHHsbIi pecype]. URL:
https://cyberleninka.ru (mata o6pamenus: 20.04.2023).

Ob1epoccuiickuii MaTeMaTHUeCKUii moprai (MH(GOpMalMOHHAsI CUCTEMA)
[DnexTponnsiit pecypc]. URL: http://www.mathnet.ru (nata oopamenus: 20.04.2023)

4 DNeKTPOHHO-O0MOIMOTEUHAsl CUCTEMA «Y HUBEpCUTETCKasi OnOInoTeKa OHIIalH.
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‘ [DnexTponnsiit pecypc]. URL: https://biblioclub.ru (mata obpamenus: 20.04.2023). ‘

6.3. CpeacrBa obecriedeHUs1 OCBOEHUS TUCHUIIMHBI

6.3.1. KomnblorepHbie 00y4yaromue 1 KOHTPOJIMPYOLIHE IPOrPaMMBbI

Ne | Bua yue6noro | HanmeHnoBaHue mmporpaMMHOTO DymiupA NPOrpaMMHOro odecnedeHus
n/n 3aHATHUSA obecrnieueHust KOHTPOJIb MOACIHIPY= oOyuaromias
ronias
1 | Jekunonnsie, |CucreMa JUCTAHIIMOHHOTO + + +
npakruueckue (o0yuenus Moodle

6.3.2. Ayamo- u Buaeonocoous

He npegycmoTpensl.

6.3.3. KomnbloTepHble Npe3eHTALMHU Y4eOHBIX KypPCOB

He npexgycmoTpensl.

7. Onucanne MaTepuaIbLHO-TEXHHUYECKOi 0a3bl, HeOOXOAMMOM /ISl OCYIIeCTBJICHHUS
00pa30BaTeIbHOIO NPoOLECcca 10 JUCHUIIMHE

HaumenoBanue o6opynoBan-

No | HBIX yueOHBIX KAOMHETOB, [Tepeyerr ocHOBHOTO 00OpPyIOBaHUS, TPHUOOPOB U
1/ | OOBEKTOB IS MPOBEACHUS MaTepuaioB
3aHATHI

1 |I'-317 — aymuropus s | Crox ayn. — 10 mr., cton — 9 mwt., mkad st npud. — 3 mrT.,
MpOBEACHUST J1a0OpaTOPHBIX, |CTya ydeHwd. — 31 mT., Jocka J/Texmok. — 1 miT.,
CEMHUHApPCKHUX u | o0opynnoBaHue /i 1ab0paTopHbIX PpadOT MO0 MOJIEKYJIIPHOU
MIPAKTUYECKHUX 3aHATUM, | QU3UKE W TEPMOJMHAMUKHU  (9J1. IIUT, HPOOUpPKH,
TPYIIITOBBIX U | TEXHUYECKUE BECHI, TUIETKH, IPyILa)

WHIUBUIYTbHBIX

2 (I'-322 — aymwmropus qns|lkad c 3/ nB. — 6 wrT., ceitd-2 mT., Kpeciao — 2 mrT., cToa 1
CaMOCTOSITENIbHON paboThl | TyMO. — 13 wiT., cTon AByxTymM6. — 1 mT., cron aya. — 5 wir.,
WHIMBHUIyaIbHBIX mkad st ox. — 1 wt., ctyn nad. — 1 mwrT., cTya yuyeHud. — 6
KOHCYJIbTALIMI MT., CTYJ I/MSTKUM. — 17 mT., KoMrOboTep — 2 mT., (/pe3ak

— 1 mr., MOV — | wr., npuaTep — 2 mrT.

3 |I-324 — ayauropus ans|Cron aya. — 15 wrt., crosn oAHOTYMO. — 1 WIT., CTYN y4eHHUY. —
npoBeAeHUsT 1abopaTopHbIX, |31 mT., J0CKa J/TeX.MoK. — | MmIT., JEMOHCTPAaIlMOHHBIC
CEMHUHApPCKHUX U | MaTepuaibl
MPAKTUYECKUX 3aHATHH,

TPYIIITOBBIX "
WHIUBUIYTbHBIX
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8. MexnucuuIinHaApHble CBA3H

IIporoxkoa
corjacoBaHus paboudell MporpaMMsbl ¢ JPYrUMU JUCHUILIMHAMU

[Ipenyioxenus 06 M3MEHEHUSIX
HanmenoBanue JUCHUIIIINHBI,

N Kadenpa, ¢ kotopoii B paboueil mporpamme.
C KOTOPOU TTPOBOAMIIOCH
MIPOBOIMIIOCH COTJIACOBAHMUE 3axiroueHne 00 urorax
corJiacoBaHue
COrJIacOBaHUs

«Y4eOHOo-HucciIenoBaTeIbCKas
Texuosoruu Mmaca u

paboTta» COTJIaCOBAHO
MSICOIIPOTYKTOB
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Jluct usmenenuit paboueit nporpaMmbl

IIpuinoxenne 1

Howmep
U3MCHCHUA

Howmep
MPOTOKOJIA
3aceIaHus

kadeapsl U n1ara

Ctpanuusl ¢
U3MEHEHUSIMU

[IepedyeHp OTKOppEK-
TUPOBAHHBIX IYHKTOB

IToammce 3aBe-
JYIOIIETO
kadenpou
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IIpunoxenue 2

JlucT nepuonnyeckux NpoBepok padboueit NporpaMmsl

JoJbKHOCTHOE JUI0, TIPO-
BOJMBIIICE ITPOBEPKY
®.1.0., 10JIDKHOCTD,

Hara

[ToTpeOGHOCTD B
KOPPEKTUPOBKE

[Tepeuenb MyHKTOB, CTp.,
pasaenoB, TpeOyOIUX
W3MEHECHUU
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IIpuiaoxenne 3

MMHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUIMCKOM ®EEPALIMU
®EJIEPAJIBHOE IT'OCYJIAPCTBEHHOE BIO/)KETHOE OFPA30BATEJIbHOE
YYPEXXJIEHUE BBICILIET'O OBPASOBAHUS «JIYT AHCKUM T'OCYJIAPCTBEHHbBIN
ATPAPHbBIY YHUBEPCUTET UMEHH K.E. BOPOILIUJIOBA»

®OH/J OHEHOYHbIX CPEICTB
1o nucuuIuinee (Moayito) «Teopust BeposTHOCTEN U MaTeMaTUyecKas CTaTUCTUKA»

Hanpasnenne noarorosku: 19.03.03 IlpoayKTel muTaHUS )KMBOTHOTO MPOUCXO0KICHUS
Hamnpasnennocts (mpoduiib) TeXxHOTOTHS MOJIOKA M MOJIOYHBIX TIPOTYKTOB

YpoBeHb mpodecCHoHAIBHOTO 00pa3oBaHus: OaKkajaBpuar

T'ox mayana moaroroBku: 2023

JIyrauck, 2023
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1. IEPEYEHb KOMIETEHIIUA, COOTHECEHHBIX C HHIUKATOPAMM JJOCTUKXEHUSA KOMIIETEHIIUM, C YKABAHUEM JTAIIOB UX
®OPMUPOBAHUS B TIPOLIECCE OCBOEHUS OBPA3OBATEJbHOM ITPOI' PAMMBI

Kon DopmyIUpoBKa WHpukatopsl Oran IInanupyemsie HaumeHnoBanue Mmonyiiei u HanmeHoBaHME OLIECHOYHOT O
KOHTPO- | KOHTPOJIUPYEMOI JOCTHKEHUS (YpoBeHb) pe3yabTaThl (unm) pa3aenoB AUCIUTUTHHBL CpeAcTBa
JIAPYEMO KOMIIETEHIUH KOMIIETEHIUH 0CBOECHUSA 00y4eHus Texymuii ITpomexyTouna
it KomrTe- KOMITETECHIIUH KOHTPOITh s aTTeCTalNsI
TEHILIUU
OIIK-2 | CnocoOen OIIK-2.1 [Tepeeiii 5Tan | 3uaTh: ocHOBHBIE | Pazmen 1. Cnyuaiinbie Tectnl 3auer

PUMEHSATE OcymiecTaisier (moporoBsiit HOHATHS, coObITHs. BeIuncienue 3aKPBITOrO

OCHOBHbIE pacHersl, YPOBEHb) TEPMHUHOJIOTHIO, BEPOSITHOCTEN CITydalHbIX THma

3aKOHBI u | AHAIMSHpYeT onpeneseHuss M | COOBITHIA

METO/1bI TOTIYHCHHRIC Meroapl Teopun | Paspen 2. Ciyuqaiinble

HCCIIEN0BaHUN Egg:;izl " BEPOSATHOCTEN M | BETMHHBL. 3aKOHBI

€CTECTBEHHBIX SAKITIOUCHIE 110 MaTeMaTH4eCKOU pactpeeNenHs u MHCI0BbIE

HayK US| popeteHHbIM CTaTUCTUKM KaK | XapaKTEPUCTHUKH CIydyalHBIX

pelieHus aHaM3aM, CPEICTBO BEJINYMH.

3aja4 UCIIBITAHUSAM U (dhopMupOBaHHS Paznen 3. OcHOBEI

npodeccuoHan | uCcCieI0BaHUSIM. (dyHIaMEHTAIBHBI | MaTeMaTHYEeCKOU

bHOU X W TPUKIAIHBIX | CTATUCTUKH.

NEeATEIILHOCTH. 3HAHUM
Bropoit otann | Ymers: Paznen 1. Ciyuaiinbie Tectst 3auer
(mpOABHUHYTHIIT OPUMEHSTH coObITHs. Beruncienue OTKpPBITOro
YPOBCHB) BEPOSTHOCTHBIE BEPOSITHOCTEM CIIydalHBIX THmna

COOBITHIA. (Bonpocs

METOAbI 114
pPEeIICHNA TUIIOBBIX
3aaa4.

Paznen 2. Caydaiinble
BEJIMYUHBI. 3aKOHBI
pacrnpeiefieHUs U YUCIIOBBIC
XapaKTEPUCTUKHU CIyJaiHBIX
BCIUYMH.

Pasnen 3. OcHOBBI
MaTeMaTHYeCcKoi
CTaTHUCTHKH.

JUTSL OTIPOCa)




Tpernit ostan | Bragets: Paznen 1. Cnyuaiinbie PacuerHast 3auer
(BBICOKHIA PaKTUIECKUM coObITHsl. Berancnenue pabora
YPOBEHE) IIPUMEHEHUEM BEPOSITHOCTEN CITydalHbIX
COBPEMEHHOTO COOBITHIA.
MatemaTtuueckoro | Paspen 2. Ciyqaiinbie
WHCTPYMEHTapUs BEJIMYUHBI. 3aKOHBI
JUTSI peleHus pacrpeiefieHus U YUCIIOBBIC
podecCHOHANBHBI | XapaKTePUCTHKU CITyJalHBIX
X 3a7a4. BEJIMYUH.
Paznen 3. OcHoBBI
MaTeMaTHYECKON
CTaTUCTHUKU.
OIIK-2.2 IlepBblii 5Tant | 3HATH: OCHOBHBIE Paznen 1. Cnyuaitnbie TecTbl 3ayer
CucremaTusupyer | (IOpOroBblii METOJIbI CO0pa, coObITHs. Beruncienue 3aKpPBITOTrO
Pe3yIIbTaThI YPOBEHb) cHCTeMaTH3alluu, BEPOSATHOCTEM CIIyYalHBIX THma
HAyHHbIC pE/CTaBJIEHHs U COOBITHIA.
HCCTICHOBAHHH. 06paboTKH Paznen 2. Cnyyvaitnsie
9KCTIepHMEHTAIbHbIX | BETHUMHBL 3aKOHBI
NAHHBIX. pacrpeiefieHUs U YUCIIOBBIC
XapaKTEPUCTUKHU CIyJailHBIX
BEJIMYUH.
Paznen 3. OcHoOBBI
MaTeMaTHYECKON
CTaTUCTHUKU.
Bropoii aTan YMmerhb: Paznen 1. Cnyuaitnbie Tectbl 3auer
(IPOABHHYTBII | reMOHCTPUPOBATH coObITUs. Beruncienue OTKpPBITOro
YPOBEHb) pasIMYHbIC METOABI | BEPOSITHOCTEH CITydaifHbIX THIA
COOBITHIA. (Borpoce

pELIEHUS TUTIOBBIX U
MPUKIAJAHBIX 33/1a4
MaTeMaTHUYCCKOM
CTaTUCTUKH B

Paznen 2. Cydaiinble
BEJIMYUHBI. 3aKOHBI
pacrpeiefieHUs U YUCIIOBBIC
XapaKTEPUCTUKHU CIyJallHBIX

JUTSL OTIPOCa)
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npodecCHOHANBHONW | BEJTUYMH.
NIESITEIBHOCTH. Pasnen 3. OcHOBEI
MaTeMaTUYeCKOU
CTATUCTHUKH.
Tperuii sTan Baaners: nasbikamu | Paznmen 1. Criyvaiinbie Pacuernas 3ayer
(BBICOKHIT BbIOOpa coObITHs. BrIuncienue pabora
YPOBEHb) ONTHMAJIBHBIX BEPOSATHOCTEH CITydailHBIX
METOJI0B PellICHH COGBITHIA
lgf:fgzﬁzizmx Paznen 2. Cnyyvaitnsie
sanay. BEJIIMYHMHBI. 3aKOHBI
pacmpeseNieHus: U YHCIIOBBIC
XapaKTePUCTHKH CITydalHBIX
BEJIMYUH.
Paznen 3. OcHoOBBI
MaTeMaTHYeCKOU
CTATUCTHUKH.
OIIK-2.3 IepBsiii aTanm | 3HATH: Paznen 1. Cnyuaitnbie Tectbl 3a4er
Hpumensier (moporoBsiit MaTeMaTUYECKUI coObITHs. Beruncienue 3aKpBITOT'O
MCTO/BL YPOBEHb) MHCTPYMEHTapuii, BEPOSITHOCTEH CITydaiiHbIX Tuma
MAaTEMATHUUYCCKOT'O HeO6XO[[HMI:II>i IS CO6I)ITHI>1.
aHaJlsa Tipu pereH st Paznen 2. Cnyyvaitnsie
OIIMCaHUU U
pellICHIH 327124 B IPHKIIaHBIX BEJIMYUHBI. 3aKOHbI
POBECCHOHATHHO BEPOATHOCTHBIX pacTIpeIeNIeHHts! 1 IACIIOBbIE
# eSTeNbHOCTH. — XapaKTePUCTHKH CITyJalHBIX
BEJIMYUH.
Paznen 3. OcHoBBI
MaTeMaTUYeCKOU
CTATUCTHUKH.
Bropoii otan | Ymers: npumenats | Paznen 1. Ciyvaiinbie TecTbl 3a4eT
(MPOABHHYTHIA | MaTemaTHUeCKHH coObITHs. BrIuncienue OTKPBITOr0
YPOBEHb) anmapar BEPOSITHOCTEH CITyJaifHBIX Thna
maddepentmansaor | COOBITHH. (BompoCHI
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0 ¥l HHTETPaJIBHOTO
WCYUCIICHHS
(GYHKINU OTHON
MEPEMEHHON B

Paznen 2. Cydaiinble
BEJIMYUHBI. 3aKOHBI
pacrpeiefieHUs U YUCIIOBBIC
XapaKTEPUCTUKHU CIyJailHBIX
BCIUYMH.

JUTSL OTIPOCa)

peleHnn
NpUKIaHbIX 3agau. | PA3aen 3. OCHO%H
MaTeMaTHYeCKOM
CTATUCTHUKH.
Tperuii sTan Baanern: Paznen 1. Cnyuaitnbie Pacyernast 3a4eT
(BBICOKMI criocobamu CcOOBITHS. BhIUKCIICHHE pabota
YPOBEHD) MHTEpIpCTAnm BEPOSATHOCTEH CITydailHBIX
MOJTY4YCHHBIX CO6I)ITHI>1.
PE3YIILTATOB. Paznen 2. Cnyuvaitnsie
BEJIMYHMHBI. 3aKOHBI
pacrnpeiefieHUs U YUCIIOBBIC
XapaKTePUCTHKH CITydalHBIX
BEJIMYUH.
Paznen 3. OcHoBBI
MaTeMaTUYeCKOU
CTATUCTHUKH.
OIIK-2.4 ITepBblii 5Tan | 3HATB: METO/BI Paznen 1. Cnydaiinsie TecTer 3a4er
Hcnonb3yer (oporoBbIi MaTEeMaTHUUYECKOTO coObITHs. BrIunciienue 3aKpBITOro
SHAHS YPOBEHb) MOJIE/IMPOBAHHUS, BEPOSITHOCTEH CITydaliHbIX Thna
MaTeMaTH4YECKOTO TeopeTiHeckoro n COORITHH.
MOJCITUDOBAHHSE skcrepuMentanshor | Pasaen 2. CiyyaiiHbie
BEJIMYHMHBI. 3aKOHBI

[IpY pEIIEHUT
3a7a49 B
npodeccrnoHabH
OM ICATCILHOCTH.

0 MCCIIeIOBAHUSI IS
peuieHus 3aaad B
npogheccroHaIbHOM
JIeATETbHOCTH.

pacrpeiefieHUs U YUCIIOBBIC
XapaKTEPUCTUKHU CIyJailHBIX
BEJIMYHH.

Pasnen 3. OcHOBBI
MaTeMaTHYeCcKoi
CTaTHUCTHKH.
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Broponi aTan | ¥Ymers: BbiOupaTh | Pazgen 1. Cinyuaiinsie Tecror 3a4er
(MpOABMHYTHI | y  pCHONB30BaTh | COOBITUS. Bhluncienue OTKPBITOT'O
YPOBEHE) HE0OX0IMMBIE BEPOSITHOCTEN CITydalHbIX THmna

MareMaTHYECKHE COOBITHIA. (Bonpocs

METOIbI u | Pasnen 2. Coyuaitubie Ju1s onpoca)

BBEIYHCITUTEIIBHBIC | BEIMYMHBI. 3aKOHBI

CpElICTBa, a TaKXe | pacHpeleleHus] U YUCIOBbIE

TaOIUIIBI U | XapaKTePUCTUKHU CITyIaliHbBIX

CIPAaBOYHHKH, BEITUYHH.

JIOBOJIUTH Paznen 3. OcHoBBI

pelIeHre  3aJayd | MaTEMAaTHYECKOMU

0 HEOOXOJUMOTO | CTaTUCTHUKH.

pe3ynbTaTa.
Tperuii atan Baagers: HaBbikamu | Paznen 1. Cinyuaiinbie Pacuernas 3a4eT
(BBICOKHIA OLICHUBAHUS U | coObITHsA. BBIunciienue pabora
YPOBEHD) aHaM3a BEPOSATHOCTEH CITydailHBIX

uHbopMaImy, COOBITHIA.

TOJTy4EHHOU B | Paznen 2. Ciyuaiinbie

pe3ysbTaTe PEIIeHUs | BEJIMUMUHBI. 3aKOHbI

TIOCTaBJICHHBIX pacrpeiefieHUs U YUCIIOBBIC

3a71a4. XapaKTePUCTHKH CITyJalHBIX

BEJIMYHH.
Pasnen 3. OcHOBBI
MaTeMaTUYeCcKOi
CTaTHUCTHKH.

24




2. OIUCAHME IOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIAA
HA PA3JIMYHBIX OTAITAX UX ®POPMUPOBAHUSA, OIIMCAHHUE LHIKAJI

OINEHUBAHUNS
Ne | Haumeno Kpatkas [Ipencrapne- Kputepuu onieHuBaHuA Hlxana
n/ BaHHe XapaKTepUCTHUKa HHE OIICHUBAHUS
I | OLEHOYHO | OIEHOYHOr'O CPEeICTBa OLIEHOYHOT'O
ro Cpe/CcTBa B
cpeacTBa ¢doume
1. | Tecr Cucrema TecroBbie B Tecre Brimonneno 90-100% Ornenka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUA 3a/1aHuM «Omauynoy (5)
3aJIaHui, T03BOJIIONIAs B Tecre BuImonHeHo Goiee 75- | Ouenka
U3MEPHUTh YPOBCHB 89% 3amaHuii «Xopowo» (4)
3HAHUH. B Tecre BemmonHeHo 60-74% | Onenka
3aIaHUM «Yoosnemsopum
eabHo (3)
B Tecte BemmonHeHo meHee 60% | Orenka
3a1aHuil «Heyooenemeopu
menvbHo» (2)
bonpmas dacte omnpenenenuii | OueHka
HE MIPEICTaBIICHA, 6o | «Heyooeremsopu
MpeACTaBlieHa ¢  TpyOsIMU | menvho» (2)
OIMUOKaAMH.
2. | Ompoc dopma paboTHI, Bompocsr k [IpoaeMoHCTpUPOBAHBI Oruenka
KOTOpast MO3BOJISIET orpocy npernoiaraeMbie otBetThl; | «Omauynoy (5)
OLIEHHUTH KPYTr030p, MIPaBUIIEHO UCIIONIb30BaH
yYMEHHE JIOTHYECKH aNropuT™M  OOOCHOBaHHMH  BO
MIOCTPOUTH OTBET, BpeMsi  PacCyKAEHHi;  ecThb
yMeHHe JIOTUKA PaCcCyXIECHHUH.
MIPOJIEMOHCTPUPOBATH [IpomxeMOHCTpUPOBAHBI Orenka
MOHOJIOTHYECKYIO peUb Tpe/noaraeMble OTBETHI; €CTh | «Xopowioy (4)
U MHBIE JIOTUKA  PacCy)XIEHWH,  HO
KOMMYHUKATHBHBIC HETOYHO UCTIOJIb30BaH
HaBBIKH. Y CTHBIN onpoc aNropuT™M  OOOCHOBaHMH  BO
obnasaer OONBIIUMHU BpeMsl pacCcyXIeHHHd M He Bce
BO3MOXKHOCTSMH OTBETHI TIOJTHBIC.
BOCITUTATEIBHOTO [IpomxeMOHCTpUPOBAHBI Orenka
BO3JICHCTBUS, CO3/IaBast npe/rnoiaraeMbele  OTBETh, HO | «Ydosremeopum
YCIIOBUS JIJIst HEMPaBUIILHO HCIOJIB30BaH | envhoy» (3)
He(pOPMAITLHOTO aqroputM  OOOCHOBAaHUH  BO
o01IeHusI. BpeMs paccyxieHui;
OTCYTCTBYET JIOTHKA
paccyxaeHui; OTBETHl  HE
TIOJIHBIE.
OTBeTHI HE NPECTABICHBI. Orenka
«Heyooenemeopu
menbHo» (2)
3. | Pacuerna | CpencTBo npoBepKu ITepeuenn [IponemoHCcTpUpOBaHO Oruenka
s1 padoTa | BJaJICHUS HAaBBIKAMU 3a/IaHuiA, MOHUMaHHe METOAMKHU pemmeHust | «Omauuno» (5)
(peleHue | IPUMEHEHUS BXO/SIIIMX B | 33la4yd M €€ IpPUMEHEHHE.
3ajayv) MOJYYEeHHBIX 3HAHUN N0 | pacdyeTHo- Pemenue Ka4eCTBEHHO
3apaHee ONpeAeNeHHol | rpaduyecky | opopMieHO (akKypaTHOCTB,
METOJIMKE ISl pelIeHusl | 0 paboTy JIOTUYHOCTb). Hcnonp3oBan
3ajau. TpaauIMOHHBIH WA
HETPAJUIIMOHHBIA  TOJAXON K
pemieHuro  3ajJadd.  3ajxada
peleHa npaBHIBLHO.
[IpoaemoHCcTpUpOBaHO Oruenka

MOHUMaHUE METOIUKH PelicHUe
U ee TpuMeHeHue. Pemienue
3a1a4¥l MPaBHIBHO O0(OPMIICHO.

«Xopowo» (4)
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pe3yabTate MOABEICHHUSI

HUTOTOB TEKYIIIEro
KOHTpOJIL.  3ayer B
bopme HUTOT'OBOTO
KOHTPOJIST  TIPOBOTHUTCSI
JUTst oOyyJarommxcs,

KOTOpBIE HE CIIPABUIIUCH
C YacTbl0  3aJaHui
TEKYIIETr0 KOHTPOJISI.

3agaHus K
3a4ery

3aJaHui

Ne | Haumeno Kpatkas [Ipencrapne- Kputepuu onieHuBaHUA HIxana
n/ BaHHe XapaKTepUcTUKa HHE OLICHUBAHHUS
I | OLEHOYHO | OIEHOYHOI'O CPEeiCTBa OLIEHOYHOT'O
ro Cpe/CTBa B
cpeacTBa ¢douze
3amaua pemieHa  IPaBHIBHO.
Ectb oTnenpHbIe 3aMedaHusl.
[IponeMoHCTpHUPOBaHO Ornenka
MIOHMMaHHe METOAMKHU pemeHust | «Yoosremeopum
M YaCTUYHOE €€ MpHMEHEHHE. | envHoy (3)
3ajaua penieHa YacTHYHO.
3agada He perieHa. Oruenka
«Heyooenemeopu
menbHo» (2)
4 3auer 3auer BbICTaBNsAeTCs B | TecToBble B tecre BbmonneHo 60-100% | «3auteHo»

B Tecre Brmonueno menee 60%
3aIaHui

«He 3auteno»
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3. TAIOBBIE KOHTPOJILHBIE 3ATAHWSI NJIA MHBIE MATEPHAJIBI,
HEOBXOJNMBIE JJI51 ONEHKH 3HAHWA, YMEHWA, HABBIKOB 1 (MJIN)
ONBITA JESTEJIBHOCTH, XAPAKTEPU3YIOINX DTAIIBI ®OPMUPOBAHUSI
KOMIIETEHLU1 B MTPOLIECCE OCBOEHMSI OBPA30OBATEJILHOM
ITPOTPAMMBI

OueHouHbIE cpeACTBA /ISl POBeJeHU TeKYIero KOHTPOJIst
TGKYHII/II\/’I KOHTPOJIb OCYIICCTBJIACTCA IMPCIIOAABATCICM AUCHUILIMHBI IIPpU HOPOBCIACHUU
3aHATUN B (pOpME TECTOBBIX 3aJJaHUN, YCTHOTO OIIPOCAa U pacue€THOM pabOTHI.

OIIK-2 Cnoco0eH MpUMEHSITh OCHOBHbIE 3aKOHbI U MeETO/Jbl MCC/IEI0BAHUI €CTeCTBEHHBIX
HAYK JJIsl pelleHus 3a1a4 NpodeccuoHAIbHOM 1esITeJIbHOCTH.

OIIK-2.1 OcyuecTBJIsieT pacyeTbl, AHAJIM3UPYET MOJYyYeHHbIE Pe3yJbTAaThl U COCTABJIAET
3aKJII0YeHue 1Mo MPOBeJAeHHBIM aHAJIN3aM, UCTILITAHUAM M HCCJIeJ0BAHUSM.

IlepBblii 3Tan (MOPOroBoil YpoOBeHb) — MOKAa3biBaeT C(POPMHUPOBAHHOCTL NOKA3aTeJs
KOMIIETEHIIMH «3HATH»: OCHOBHbIC IMOHATHS, TEPMHHOJOIUI0, ONpPeNeJIeHHUS U MeTOIbI
TEOPMH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKHM KAaK CPeACcTBO (hOPMUPOBAHUS
GyHaaMeHTAJbHBIX U NPUKJIATAHBIX 3HAHU .

TecToBble 3aJaHU 3aKpbITOro TUia

1. OcHOBHBIM 00bEKTOM, H3y4aeMbIM B TEOPUH BEPOATHOCTEN, ABJIsSETCS
A) BEpOSATHOCTb;

b) ciyuaiinoe coObiTuE;

B) cnyuaiiHoe ucnbiTaHue;

I') sxcriepuMeHT.

2. Cymmoii 1ByX co0bITHIi A 1 B Ha3bIBaeTcs

A) coObITHE, COCTOSIIEE B MOSBICHUN XOTsI ObI OJTHOTO U3 HUX;

b) coGriTHE, COCTOSIIIIEE B TOSBICHUH TOJIBKO OJTHOTO U3 HUX;

B) coOriTHE, COCTOSIIIEE B COBMECTHOM IOSIBIICHUH 3TUX COOBITHI;
I') cobrITHE, COCTOSIIIIEE B HETIOSBICHUH 3TUX COOBITHH.

3. IlponsBeaenunem AByX coObITHIi A 1 B Ha3bIBaeTcs

A) coObITHE, COCTOSAIIEE B HETIOSBICHUH STUX COOBITHIA;

B) coGriTHE, CoCTOSIIIIEE B TOSBICHUH XOTS OB OJHOTO M3 ATHX COOBITHI;
B) coOriTHE, COCTOSIIIEE B TOSIBICHHH TOJIBKO OJHOTO U3 3TUX COOBITHH;
I') coGrITHE, COCTOSIIIIEE B COBMECTHOM TOSIBJICHUH 3TUX COOBITHH.

4. BeposiTHOCTBIO COOBITHS A HA3LIBAIOT

A) oTHOUIeHHE OOIIEro 4Yuciaa BCEX BO3MOXKHBIX HCXOJIOB 7 K YMCIY OJIaronpUsTCTBYIOIIMX
3TOMY COOBITHIO UCXOJIOB 1;

b) oTHOmIEHNE Yncna 01aronpUsTCTBYIOIIMX 3TOMY COOBITHIO MCXO0B 7 K OOIIEMY YUCITy BCEX
BO3MOYHBIX UCXO/JIOB 7;

B) otHOCHTENBbHAS YacTOTa MOSABIEHUS ATOTO COOBITHS B IPOU3BEACHHBIX UCIIBITAHUSX;

I') aGcomroTHas YacToTa MOSBICHUSI 3TOTO COOBITUS B IPOU3BEICHHBIX UCTIBITAHUSIX.

5. Cobbrrus Bi ,Bz ,...,Bn 00pa3yIoT MOJIHYIO TPyNILy cOOBITHI, €cJIM OHH
A) He3aBUCUMBI B COBOKYITHOCTH M CyMMa MX BEPOATHOCTEH paBHA €IMHULIE;
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b) 3aBuCHMBI B COBOKYITHOCTH U CyMMa UX BEPOSITHOCTE!N HE paBHA €IMHULIE;
B) nonapHo HECOBMECTHBI U CyMMa MX BEPOSITHOCTEH paBHA €AMHULIE;
I') coBMeCTHBI M CyMMa UX BEPOSITHOCTEH HE paBHA €HHUIIE.

Kiroun
1 b
2 A
3 r
4 b
5 B

6.3a0anue na coomeemcmaeue.
[Tpou3BoauTCS cepusi W3 1 TIOBTOPHBIX HE3aBHCHUMBIX HCIIBITAHUH, B KaXKIOM U3 KOTOPBIX

BCPOATHOCTD IMOABJICHUA COOBITHS A TOCTOSIHHA U paBHa p.

Omnpeneaure COOTBETCTBHE MeXAY (OpMYJIoii pacyera BepoOSITHOCTH W Ha3BaHHEM
TeopeMbl:

Dopmyna pacuema Haszsanue meopemul
1 k—n a) MHTerpanabHas Teopema Myaspa-Jlamiaca
1. P, (k) » ——o(x), re x = —2L
\pq \Ipq
k k _n-k 0) nokanbHas TeopeMa Jlartaca
2. B(H=C,p'q : P
k B) Teopema bepHyiun
3. Pn(k)z%eﬂ’rﬂe l:np ) p py
4. P, (k)= D(x,)—D(x;), rme r) Teopema Ilyaccona
k, —np k, —np
xz = , xl =
N Ipq \VIpq

Pesynbratel opopmMuTh B TabmHIE:

1 2 3 4
Kiroun

1 2 3 4

a B T a

Bropoii 3Ttan (IpoABHHYTHIH YPOBEHb) — IOKA3bIBAET C(POPMHMPOBAHHOCTH IOKA3aTesst
KOMIIETEHIIMH «YMETb»: NPHMEHATHh BEPOATHOCTHBIC METOAbl I PELICHUs] THUIOBBIX
3ajad.

3agaHus OTKPBITOro THINA (BONPOCHI /ISl ONIPOca):
1. OtHouleHue uucia ONAroNpUATCTBYIOIIMX HEKOTOPOMY COOBITHIO HMCXOJIOB m K 00IIeMy

m
YHCITY BCEX BO3MOMKHBIX MCXOJOB 11, KOTOpoe ompezensercs no ¢gopmyie P = P(A)=—

Ha3bIBACTCH ...
Omeem Oatime 6 umeHumenvbHom nadedxce (mpu ciosa).
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2. OmocurenbHast  yacToTa  (4acTOCTb) MOSIBJICHHST HEKOTOPOro  coOblTus A B

MPOU3BEJICHHBIX UCIIBITAHUSX, T.€. P (A) = W(A) _n ,
n

rae W(A) — OTHOCHUTEJNIbHAs 4acToTa (4acToCTb) COOBITHSL A; m — YHUCIO WCIBITAHUN, B

KOTOPBIX NOSIBUIOCH COObITHE A; n — 0OILIee YNCIIO0 UCTIBITAHUI HAa3bIBAETCS ...
Omeem Oatime 6 umeHumenbHom nadedxce (mpu ciosa).

3. BCpOfITHOCTB CO6I)ITI/I$I, COCTOAIICIO B TOM, YTO HayJady B3dATasA TOYKAa M3 MHOXKCCTBA G

mesg o mesg
2 2

nomazieT B MHOXecTBO €, koTopas onpenenserca no gpopmyne P(A) = 1

mes G
mes G g G
— COOTBETCTBCHHO MCPbI MHOKCCTB n , Ha3bIBACTCA ...

4. CobpiTue A + B, cocrosiiee B MOSBICHUU XOTsA Obl OJHOTO W3 HUX (uau cOObITHS A, unu
coObITUA B, uu 000X BMECTE) Ha3bIBACTCA ...

5. Cobwrrue A4 , 3AKJIIOYAIOIIEECS B HEMOSIBIECHUN COOBITHS A, HA3LIBAIOT ...
Omeem Oaiime 0OHUM CLOGOM.

Kiroun

1 KJIACCHYECKOE OIIPEAEIICHUE BEPOSTHOCTH

2 CTaTUCTUYECKOE OINPEIETIEHUE BEPOSITHOCTH

3. r€OMETPHYECKOE OIIPENIEIEHNUE BEPOSITHOCTH

4 CYMMO# COOBITHIA.

5 MIPOTUBOMOJIOKHBIM

Tperuii 3Tan (BHICOKMH YpPOBEeHb) — MOKa3biBaeT C(HOPMHMPOBAHHOCTH IOKA3aTe/s

KOMIICTECHIMH «BJAAE€Tb»: BJIaA€Tbh MNMPAKTHYC€CKUM JIIPUMEHCHHEM COBPEMEHHOIO
MaATEMATUYCCKOIO HHCTPYMECHTAPUSA IJIH PCIICHUA l'[pO(l)eCCI/[OHa.TIbeIX 3agad.

PacuerHas paGora:

1. IlpaBnenue kommepueckoro OaHka BbIOMpaeT u3 10 kaHaUAATOB 3 wyeloBeKa s
Ha3HAYEHUs! Ha 00uHakogvle NOKHOCTU. Bee 10 kaHIMIATOB UMEIOT paBHbBIE IIAHCHI.
CKOJIBKO BCEBO3MOYKHBIX IPYIIII 0 3 YeJI0BEKa MOKHO COCTaBUTh U3 10 KaHIuaaToOB?

2. llpaBnenue komMmepueckoro OaHka BbplOuMpaeT u3 10 kaHaumpgatoB 3 uenoBeka AJs

Ha3HAYeHUs] Ha pasusle JNOJKHOCTU. Bce 10 KaHIMIaTOB HMMEIOT paBHBIE IIAHCHI.

CKOJIBKO BCEBO3MOIKHBIX TPYIIII IO 3 YeI0BEKa MOKHO COCTaBUTH W3 10 KaHIuIaTOB?

CKOJIBKO CYIIECTBYET CIIOCOOOB PacIoIOKEHHs YEThIpEX JI0IeH B ouepean?

4. Ha KOHKypc MNpeicCTaBi€Hbl § pa3iMuHbIX paboT. JleHexxHble mpeMun OyayT

(98]

MPUCYKJIEHBI TI0 TPEM HOMMHAIMSM: OPUTHHAJIbHAS Hay4dHas HACs; UCIOJb30BaHUE
COBPEMEHHOTO MAaTEeMAaTHYeCKOro amnmapara ¢ MNPUMEHEHHE KOMIIBIOTEPHOTO
obOecrieueHusi. CKOJBKO CYIIECTBYET CIIOCOOOB  pacHpelesieHHus OJMHAKOBBIX
JICHEKHBIX TTPEMUNA?

5. CKOJIBKO TpeX3HaYHBIX YUCET MOKHO COCTaBUTh u3 uudp 1, 2, 3, 4, 5?

Kinroun

1. Tak Kak paznuyHble TPYIIbI U3 TPEX UYEIOBEK JODKHBI OTIMYATHCS TOJBKO COCTAaBOM
JIOJIEH, T.€. MOPSAJOK BhIOOpA TPEX UEIOBEK HEBAKEH, TO NMpUMEHseM (OpMyay COUeTaHUN
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0€3 MMOBTOPECHMIA:

10! 100 _8-9-10
N=Cj= =—= =120.
3(10-3)1 37T 6
2. Tak kax Pa3IMYHBIC TPYHIIBI U3 TPEX YCIOBCK AOJDKHBI OTIUYATHECA WM COCTABOM

JOJIEH, WM MOPSIAKOM UX pa3MEUIeHHs] Ha pa3Hble JOJKHOCTH, T.€. OPSAA0K BbIOOpa Tpex
JOJIEN BaXKeH, TO MPUMEHUM (OPMYITy pa3MelleHni 6e3 NOBTOPEHMIA:
10! 10!
y=—=—=8-9.10=720.
ao-3r 7

3. | Tak kaKk MeHSETCS TOJIbKO MOPSJIOK PACIOIOXKEHHs JIIoJeHd B OYepeau, TO KOJIMYECTBO
croco0OB  PACIHOJIOKEHHUs JIIOJEH B O4Yepead COOTBETCTBYET KOJIMUYECTBY CIOCOOOB
MepPeCcCTaBUTh WX OTHOCHUTENbHO Jpyr npyra. llpumensem ¢dopmyny nepectaHOBOK 0€3
ITIOBTOPEHUM:

N=P, =4=24.

4. | Ilpemun MOryT OBITH IPUCYKJIEHBI KaK TPEM Pa3HbIM JIFOJSIM, TaK U OJJHOMY YEJIOBEKY BCE
TPU MPEMHUH 110 PA3JIMYHBIM HOMUHALUAM, T.C. UMECT MECTO ITOBTOPCHUA pa60T. HpI/I 3TOM
MOPSIIOK IPUCYKICHUS IPEMUN IO HOMUHALMAM 3HaueHus He umeer. [Ipumenum Gopmyny
COYETAHMM C IOBTOPEHUSIMU:

100 8-9-10

= =120.
317! 6

=3
N=Cg = C§+3—1 = C13o =

5. | Tak kak pu BEIOOPE U PACTIONOKEHUH TpeX HU(P BaKEH MOPAIOK pacHoioKeHus Hudp B
quclie ¥ UQPPbI B UKUCIIE MOTYT MOBTOPSTHCS, TO IPUMEHUM (POPMYITY pa3MeIleHUui ¢
MTOBTOPEHUSIMHU:

N=A:=5=125.

OIIK - 2.2. CuctemaTu3upyeT pe3yabTaThl HAYYHBIX HCCIeI0BAHUIA.

IlepBblii 3Tan (MOPOroBoil YpoOBeHb) — MNOKAa3bIBaeT C(POPMHUPOBAHHOCTH MOKA3aTeJs
KOMIIETEHIIMU «3HATh»: OCHOBHbIE MeTOAbI cOOpPa, CHCTEeMATH3ALMU, NMPEACTABJICHHUS H
00padoOTKH IKCIEPUMEHTAJIbHBIX TaHHbIX.

TecToBble 3aJaHU 3aKpPbITOro TUia

1. Pazim4Hble 3HAa4YeHUsI IPU3HAKA HA3bIBAIOT

A) yactoramu;

b) BapuanrioHHeIM psAOM;

B) BapuanTamu;

I') nucKpeTHbIM pAsIOM.

2. CoBOKYNIHOCTH 3HAYeHHIl NMPHU3HAKA, PACIOJIOKEHHBIX B NMOPSJKe BO3PACTAHUS WJIH
yObIBaHUSI HA3BIBAIOT:

A) TUCKPETHBIM PSAOM;

b) pamwxupoBaHHBIM BapUaLIMOHHBIM PSIIOM;

B) unTepBasibHBIM BapUallMOHHOM PSIIOM;

I') kymynsToil.

3. JlucKpeTHbIH BapUALIMOHHBINA PSJ 3a1aeTC B BUIe

A) Tabnuibl, coaeprKaliel epeueHb BapuaHT U COOTBETCTBYIOIINX UM YacTOT;

b) Tabnuiel, copeprkaiieil rpaHUIbl HHTEPBAJIOB U COOTBETCTBYIOIINE YaCTOTHI;
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B) Tabnunel, conepikaiieil rpaHULIbl HHTEPBAJIOB, YaCTOTHI, CEPEAMHBI HHTEPBAJIOB,
HAaKOIUICHHBIE YaCTOThI, OTHOCUTEIIbHBIEC YACTOTHI, HAKOIIJIEHHBIE OTHOCUTEIIBHBIEC YaCTOTHI;
I') ynopsiioyeHHbIX 110 BO3PACTAHUIO WM YOBIBAHUIO 3HAYEHUI BapUaHT

4. Ilo1Hast BepPOSITHOCTH ompejeJisieTcs o gpopmy.ie:

)

P(B)P, (4

P8y = TP D
2 (4)

4)

si=1,2,...,n;

3) DA, 4,)=P(4)-P(4,) - P(4,),
P(A1A2~~-An) :P(Al)'PA, (Az)'PA,A2 (A3)"'PA,A2---A

P(A) = P(B)B, (A) + P(B,) Py (A) + ...+ P(B, ) Py (4),

n—1

(4,)

5. JIJ'IH MPOBEPKHU 'MIOTE3bI 0 HOPMAJBHOM 3aKOHE paclipeacjJeHust IPUMEHAIOT

A) MeToJ1 YCIIOBHBIX BapUaHT;

b) MeTon HaMMEHBIINX KBAJPATOB;
B) kpurepuit [Tupcoma y’;

I') kputepuii @uepa.

Kitroun

VB[ W|o|—
=i > | U1

6.3a0anue na coomeemcmaeue.

Onpezle.lmTe COOTBETCTBHE MEKITY MATEMATHICCKUM MMOHATHEM M €I'0 OIIPEACTCHUEM:

Yucnosas xapakmepucmuxka

Dopmyna pacuema

1. IMonurou

a) Tabmuua, B  KOTOpOM  NpPUBEICHBI
YIOPSIIOYEHHBIE [0  BO3PACTAHUIO  BapHAHTBHI
(3HaYeHUs BETUYMHBI ) U COOTBETCTBYIOIIME UM
JaCTOTBL.

2. 'ucrorpamma

0) JomaHasi, COCIUHSIONIAs] TOYKH, aOCIHUCCHI
KOTOpPBIX 3HAUCHHA BapHaHT, a OpJAWHATbBI —
HAKOIIJICHHBIC YaCTOThI NI YaCTOCTH.

3. Kymynsra

B) JIOMaHAas, COCOMHSIONIAS TOYKH, aOCIMCCHI
KOTOPBIX ~ 3HAYeHWs  BapuaHT  (3HAYEHHAM
UCCIIENYyEMOr0 NpU3HAKa), a OpAMHATBl —
COOTBETCTBYIOLINE UM YaCTOTEL

4. luckpeTHbIN BapUallMOHHBIN Psijl

r) crymneHuyatas ¢urypa, cocrosmas u3
MpAMOYT OJIbHUKOB, OCHOBAaHHUSIMH KOTOPBIX
CJIy>)XaT 4aCTUYHBIC MHTCPBAJIbl, @ BBICOTHI pPaBHBI
4aCTOTaM COOTBCTCTBYIOIIUX MHTCPBAJIOB.

Pesynbratel opopmMuTh B Tabnuie:

1 2 3
Kiroun

1 2 3

B r S
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Bropoit 3Tanm  (NpPOABMHYTBIH YPOBeHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTH
MOKa3areJisi KOMIIETCHUMH «YMeTb»: YMeThb: [1eMOHCTPMPOBATH PpPa3jMYHbIe MeETOJAbI
pelleHMsl THIOBBIX M NPUKJIAIHBIX 32424 MATEeMATH4YeCKOH CTaTHCTHKHM B
npodeccuoHAIbLHOM 1eATeILHOCTH.

3agaHus OTKPBITOro THNA (BONPOCHI [JIsl ONIPOca):

Tabnuna, B KOTOpPOM 3amucaHbl BO3MOXKHbIE 3HAUEHHs JUCKPETHOM cllydailHOM

BEJIMYMHBL  X|, X5, ..., X, M COOTBETCTBYIOUIME MM BEPOATHOCTH Dy, Dy,..., Py,

n
Ha3bIBACTCH ...
Omeem Oatime 6 meopumenvrom nadedxce (2 cnosa).

2. Ecnu ciayyaliHas BeJIMYMHA MOKET MMPUHUMATh KOHEUHOE WIIM CUETHOE YHUCIIO 3HAYEHUH,
TO OHa Ha3bIBaeTCH ...
Omeem Oatime 0OHUM CLOBOM.
3. Teopema:
BEPOSITHOCTh COBMECTHOTO MOSIBJICHUS ABYX COOBITHI © coObITUS A, u coObITHS B paBHa
MIPOU3BEACHUIO BEPOSATHOCTU OJHOIO W3 HHUX HA YCIOBHYIO BEPOSTHOCTH JIPYyroro B
P(4 B)=P(4)-P,(B)
MIPEIOJI0KEHUH, YTO TIEPBOE COOBITHE YXKE MPOU3OIILIIO:
Ha3bIBAETCS TEOPEMON YMHOKEHUS JUIA ...
Omeem Oatime 6 pooumenbHoM naodedice (IBa CIOBA).
4. Kak ompeaenuts Au@epeHIHATbHYI0 WIM WHTErpajJbHYI0 (YHKIUU paclpeieseHus
3Hasl OJJHY U3 HHUX.
5. Ywucno nosBiieHus: coObITUS A B MOBTOPHBIX HE3aBUCHUMBIX HCIBITAHUAX, IPU KOTOPOM
BEpOSATHOCTH P,(k) HanOoJbIas, Ha3bpIBAIOT ... YACIIOM TOSIBJICHHS COOBITHS.
B omeem 3anuwiume nponywennoe cnoso.
Kuroun
1. 3aKOHOM paclpeesICHUs
2. JUCKPETHOMN
3. 3aBUCHUMBIX COOBITHI
4. Juddepenunanbrias u uHTErpaigbHas GyHKIUU paclpeiesieHns B3auMOCBI3aHbI.
J(x)
3Has guddepeHIHATbHYI0 (YHKIHUIO pacIpenesIeHUs , MOXHO OIPEIEIUTh
. F(X)
MHTErpaIbHYI0 (QYHKIUIO PACIpeIeNIeHNs BEPOSITHOCTEH o gpopmysie:
X
F(x)= [ f(@t)dt
—o _
N HaobopoT, 3Has UHTErpajbHyl (YHKIMIO pacupeneseHusi, MOXHO HaWTH
/
nud bepeHIATbHYI0 QYHKIMIO pactpeneacHus: f (x) =F (x)
5. HauWBEPOSATHEUIIEE.
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Tperunii 3Tran (BHICOKMHA YPOBEeHb) — NMOKAa3biBaeT CGHOPMHMPOBAHHOCTH IOKa3aTessl

KOMIICTCHIHH «BJAJA€Th»: BJaJ€Th : HABbIKAMHU Bblﬁopa ONITUMAJIBHBIX METOAOB PCIICHUS
l'[pOCTCﬁIlIHX CTATUCTHYCCKHUX 3a1a4.

PacuerHas padora:
1. M3 1000 nocaxxeHHbIX ceMsiH He npopociio 156. OnpenenuTs NpOIeHT BCXOKECTH CEMSIH.
B omeem 3anuwume yenoe uucno.

2. JlBa cTpelika CAeNaId 10 BBICTPENY B MHIICHb. BeposTHOCTh NOMagaHus B MUIICHD IS
nepBoro crpenka paBHa 0,6, mis Broporo — 0,8. Onpeaenuts BEPOSITHOCTh TOTO, YTO B
MUIIEHB MOMAJET TOJHKO OJIUH CTPEJIOK.

Omeem 3anuwiume 8 gude 0ecAmuyHol OpoouU.

3. baza cuaGxkaet npoaykiueit 30 Mara3uHOB B 00J1aCTH, OT KaXKJIOTO U3 KOTOPBIX MOXKET
MOCTYIUTH 3as1BKa Ha CIENYIOIUN IEHb C BEpOSTHOCTHIO 0,4 HE3aBUCUMO OT 3asBOK

OpYrux MarasuHoB. HaliTu HauBeposTHENIIEEe YACIIO 3as8BOK Ha CIEAYIOIIHN JIEHb.

4. BeposTHOCTb poxaeHus Maiburka paBHa 0,51. HaiiTu BeposSTHOCTb TOTO, UTO B CEMbE U3

Tpex AeTed 2 Malibuuka U 1 geBoyka.
Omeem okpyaaume 00 COMbIX.

5. B rpynne 16 napneit u 9 neBymek. [IpousBoautcs po3sirpeii 4 6uneroB B Tearp. Haiitu

BEPOSTHOCTH TOTO, YTO BCE OMJICTHI TIOJIyJaT JCBYIIKH.
Omeem okpyaaume 00 COMbIX.

Kiroun

1.

Pemenue.

O603HauuM coObITHE A — CEMS MPOPOCIIO.

KonnuecTBo cemsH, koTtopsie He ipopociiu — 1000 — 156 = 844.

B 1000 ucnertanusix — nocaaka 1000 cemsan — coOwsitre A nosiBuiioch 844 paza. Tak
KaK pe3yibTarT HUCIIBITAaHUU YK€ U3BCCTCH, TO Hafll:[eM BCPOATHOCTD IMpOopaCTaHus CEMCHHU
KaK OTHOCHTEIIFHYIO YaCTOTY:

844
P(A) =W (A)=—— =0,844.
(A)=W(A4) 1000

[IpoLleHT BCXOKECTU CEMSIH OIpEeAEIUM KaK BEpOSITHOCTh IMPOPACTaHUsI CEMEHH,
BBIPAKEHHYIO B MPOIICHTAX:

P(A)=0,844-100% = 84,4% =~ 84%
Otser: 84.

0O603HaunuM cOOBITHE A B MUILIEHB NOTAJ TOJIBKO OJUH CTPENIOK: NEPBBIN CTPETIOK
II0IT1aJI B MUIIEHb, @ BTOPON — HET MJIM BTOPOM CTPEJIOK MONAJl B MUIIIEHb, 4 IEPBBIN — HET;

ITo ycnosmio p; = 0,6; p, =0,8. Torna

[IpumeHuM TeopeMy YMHOXKEHMsI [Jii HE3aBUCHUMBIX COOBITHII U Teopemy
CJIOKEHHMSI JIJ1s1 HECOBMECTHBIX COOBITUI:

Ortset: 0,44.
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[To ycnoBuro 3amaun n = 30; p = 0,4; g = 1- p =0,6.
[Ipumenum Gopmyity HauBEpPOSITHEUIIETO YKciIa MOSBICHUS COOBITHUSI.

HawuseposrHeiiniee ynucio 3asgBOK yIOBJIETBOPSET HEPABEHCTBY:
30-0,4-0,6<ky,<30-0,4+0,4.

1,4<ky<12,4

12

[TocnengHemMy HEpaBEHCTBY yOBJIETBOPSET €IMHCTBEHHOE LIETI0€ YHUCIIO ko = . Takum

00pa3oM, HauBEPOSITHENIIEE YUCIIO 3a9BOK Ha 0a3y NOCTYNHT OT 12 Mara3uHoB.
Otger: 12.

4. | 1) Obo3HaunM coObiTHE A — POKJIEHUE MAJIbYMKA B CEMbE.

ITo ycnosuto n =3; p = P(4) = 0,51; g = 1- p = 0,49; k = 2. Heo6xoaumo Haiitu P3(2).
Tak kKak BepOsITHOCTh POXKACHUS MaJbUMKa IMOCTOsIHHA, YUCJIO UCIIBITAHUHN 71 HEBEJTUKO, TO
npuMeHuM Gopmyny beprymiu.

BeposTHOCTB TOTO, UTO B CEMBE U3 TPEX JIETEH 1BA MAJIbUMKA:

|
P,(2)=C50,51%0,49" = % -0,2601-0,49 = 0,382347 ~0,38.

Ortsert: 0,38.

5. | 1) Ob6o3nauum coObITHE A — OMIIETHI TOTy4aT 4 IEBYILKH.

Pa3birpars yeTbipe OuiieTa — paBHOCUIILHO BBIOpATh YeThIpex cTyneHToB u3 25. Tak kak
MOPSIIOK BEIOOPA HEBaXKEH U MPUMEHsieTcs (popmyrna coueTanus 6e3 NOBTOPEHMUIA,
IIOCTPOUM CXEMY.

25 yen. > 4 yen.

/

16 n. 9 Oes. 4 Oes.

Oo0111ee uncIo Bcex BO3MOKHBIX HCXOJ0B — 3TO KOJIMYECTBO CIOCOO0OB BbIOpaTh 4
CTyzneHTa u3 235. T.€.

4 25! 22.23.24.25
n= C25 = =
4121 24
Yucno 01aronpusTHRIX UCXOA0B — 3TO KOJMYECTBO CIIOCOO0B BBIOpATh 4 AEBYILIKH U3

s 9 6789

=12650.

umeronuxcs 9 nepymek, t.e. m=Cy = = =126.
a5 24
Torzma BeposTHOCTh COOBITHS A Onpeaenum o Gopmylie KIacCHUeCKOTO ONPEACICHUsI
126
BepositHocTu: P(A) = L . ,
n 12650

Ortser: 0,01.

OIIK -2.3. IIpumMeHsieT MeTOAbl MATEMATHYECKOr0 AHAJIM3a NPU ONHMCAHMU M PelleHUU
3a1a4 B IPO(ecCHOHAIBLHOM 1esiTeJIbHOCTH.
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IlepBblii 3Tan (MOPOroBoi YypoBeHb) — NMOKa3bIBaeT CPOPMHUPOBAHHOCTH MOKA3ATe/IA
KOMIIETEHIIMU «3HATh»: MAaTeMaTHYeCKUil HHCTPYMeHTapuii, HeoOXOAUMBIN JJIsl pelleHust
NMPUKJIAJIHBIX BEPOSITHOCTHBIX 32/1a4.

TecToBble 3aJaHUA 3aKpPbITOro TUIa

1. ®yukums pacnpejeseHus1 M IJIOTHOCTh paclpeje/ieHUs] CBA3aHbI MeXK1y co0oii
COOTHOLICHUEM:

A) F(x)= [ f(x)dx;
B) F(x) = [ f(x)dx;

B) F(x)= [ f(x)dx;

[) F(x)=f'(x);

) F(x)= f(x+Ax) = f(x).

2. MaremMaTuyeckoe OXKHJAaHUE PABHOMEPHOI0 pacnpeaejeHdsi BbIYHCIASETCS MO
dbopmyue:

A M(X)=mnp;

B MO =L relasp;

B) M()O=%, x €la; Bl;

DMMF@%?QAEWM;
1) M(X)=1lnp.

3. MaremaTudeckoe OXKHJAaHHE OMHOMMHAJILHOTI'O pacnpeacjieHusi BbIMUCTIACTCH 110

dbopmy.e:
1) M (X)=ngq :

2)M(X)=np;
3 MX)=np’q.
4) M (X)=npq

5y MO =npg.

4. Iucniepcusi GMHOMHHAJILHOIO pacipeaeeHus onpeaesiercs mo gpopmy.ie:
A) D(x) =nq :

B) D(x)=mnp :

B) D(x) — C:Z‘lpmqn—m ;
ry D) =np.

J) D) =npq
5.Cpennee kBajpaTuieckoe OTKJIOHEHHIIE onpeesieTcs no popmy.ie:

A)G(X):«/D(X)

b
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B)G(X):JM(X)
B)G(X)=D2(X);
ryo(X)=M?*(X)

b

Kiroun

1 A
2 b
3 b
4. Ji|
5. A

6.3a0anue na coomeemcmaeue.
Omnpenesanre COOTBETCTBHE MEKAY YHCIO0BOH XaPAKTEPUCTUKON CIIYYAHHON BeJMYMHBI U

¢opmy.ioii ee pacuera:

Yucnosas xapaxmepucmuka Dopmyna pacuema
1. MaremaTndeckoe OKUIaHue " " 2
HENPEPHIBHON CITy4aiiHON BEIHYMHBI a) D(X)= Z xiz pi— Z X; - p;
i=1 i=1
2. MaremaTn4eckoe OKHUJJaHuEe TUCKPETHON n
CIy4aifHOM BETUYMHBI 6) M(X)= in - Di
i=l
3. ducnepcusi AMCKPETHOH cirydaitHOM © © 2
BOIMIMHBI B) D(X) = jxf 2 (x)dx— jxf (x)dx
—00 —00

4. lucnepcus HenpephIBHON CilydaliHON

BEJIMYHHBI r) M(X)= Ix - f(x)dx

Pesynbratel opopmMuTh B TabmHIE:

| 2 3 4
Kiroun
| 2 3 4
r 0 B
Bropoit 3Tanm (IpPOABMHYTBIA YPOBeHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTH

MoKa3aTeJis KOMIIeTeHIINH «yMeTb»: NPUMEHSAThH MaTeMAaTHYeCKH annapar
aupdepeHIUATBHOIO U HHTErPAJbHOI0 HCYUCICHUA (QYHKIMU OJHOW IepeMeHHOH B
pellleHuN NPUKJIAAHBIX 3a1a4.

3agaHus OTKPBITOro THNA (BONPOCHI [JIsl ONIPOca):

1. ®ynkuus F(x), paBHas BEpOSITHOCTH TOTO, YTO CiydaliHas BeIU4YMHA X IPUMET 3HauUCHUe
Menblne x: F(x) = P(X < Xx), Ha3pIBaeTcs ...
Omeem Oatime 8 meopumenvHom naoedxce (08a ciosa).
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B gem cocTonT reomerpudeckas HHTepIpeTaus GyHKIIUNA pacipeaeeHus?

['paduaeckoe n300pakeHne 3aKk0Ha pacpeIeTICHUsT JUCKPETHON CITy9aifHOW BEJIMYHHBI B
BHJIE JIJOMAaHOH HaA3BIBAIOT. ..
Omeem oaiime OOHUM CLOBOM 6 UMEHUMENAbHOU NAOEHCe.

Kak HaliTH BEpOSATHOCTH MOMNANAHUS IUCKPETHOM CIIy4ailHOM BEIWYMHBI B 3aJIaHHBIN
WHTEpBaJ?
Kak 3agaercs HenpepbiBHas cilydaiiHasi BeJTM4YUHA?

(byHKIIMEH pacrpeaeeHus

[FeomeTprueckass uwHTEprpeTanys (GyHKIMU pacnpeaenenus F(x): ecau 3HaueHuUs

CllydailHOM BeNWYMHBI X M 3HAYEHUS apryMEeHTa X N300pa3uTh TOUKAMH YHUCIOBOU OCH,
TO F(x) ecTb BEPOATHOCTH TOTO, YTO TOYKH 3HAYCHHM CIy4ailHOW BEIMYWHBI X JeXaT
JIEBEE TOUKU X.

(98]

ITIOJIUT'OH

BeposTHOCTh TONanaHus AUMCKPETHOM Ciy4aiinod Benwuuubl B uHTepBan () f3)

ompenensieTcs Kak npupamnieHue GyHKIUU pacipeieleHusT Ha KOHIaX 3TOTO MHTEpBaia
o ¢hopmye:

Pla<x<p)=F(p)-F(a).

HenpeppiBHas ciyuaiiHasi BelIMUYMHA 3aJaeTCSl 3aKOHOM pacHpelesieHHs. 3aKOHOM
pacmpeiefieHdss ~ HEeTMPEPHIBHOW  CIy4allHOW  BEIWYHMHBI  SIBISIETCS  (DYHKIUS
pacnpezneneHuss BeposiTHOcTed. MOXHO cKa3aTh, 4YTO HENpephIBHAs —cllydaiiHas
BEJIMYMHA 3a7aercs JByMs (yHKuusMH: (yHKUUEH pacnpeesieHuss BEepOsSTHOCTU
(uHTerpanbHas (GYHKIMS pacHpeesIeHNs) U MJIOTHOCTBIO PACIPEeICHNUs BEPOSITHOCTH
(muddepennmanbas QyHKIUS pacIpeeeHus1), KOTOPhIE B3aMMOCBS3aHBI MEXKIY
co0o0ii.

Tperunii 3Tran (BHICOKMHA YPOBEeHb) — NMOKAa3bIBaeT CGOPMHMPOBAHHOCTH IOKa3aTessl

KOMIIeTEHIIUHU «BJIAJIETh»: CIIOCO0aMu HHTEPIPETALMNHA ITOJYUYCHHBIX PE3YJIbTATOB.

PacuerHas padora:

[IpoBenu wmccienoBaHusi 0 pa3Mepe OIJIaThl 32 MOOWJIBHYIO CBSI3b 3a IOJTOJA Y JIWI,
BO3pacT KOTOPHIX He MeHee 45 ner. McciaemoBaHus MoKa3alid, YTO pa3Mep OIUIATHI 3a
MOJITO/Ia OJIHOTO YeJIOBE€Ka HOPMAJIbHO PaCIpEeleieHbl CO CpeaHUM 3HaueHueM 1850
pybsieii W cpelHHMM KBaJIpaTUYECKUM OTKIOHeHHeM 350 pybnei. Onpenenutsb
BEPOSATHOCTH TOTO, YTO CIy4ailHO BBHIOPAHHBIN YEIOBEK TPATHT Ha OIUIATy MOOWIBHOM
cBs3u 6osee 2200 pyOneit 3a monrosa.

Omeem okpyaaume 00 COMbIX.

Ha ocHoBanum 3ajaHHON  (QYHKUIMM pacupeneieHHs] BEpOSITHOCTH  MPUOBLIH
0, mpux<0
2
X
MuHHIeKapaun F'(x) = 1 mpu 0 <x <9 omnpenenuts cperHee 3HaAYCHHE NTPHOBLTN

l, mpux>9

MpeANPUHUMATENS.
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3. Omnpenenutb BEPOSITHOCTH TOTO, YTO NPUOBLIL MPEANpUHUMATENS OyJIeT UMETh 3HaUE€HUE
u3 uaTepBana (7,5, 8,5), ecnu GpyHKIMKA pactipeesieHus] BEPOSITHOCTH MPUOBLIN

0, mpux<0
2
muHHekapau F(x) = %, mpu 0<x<9.

l, mpux>9

Omeem okpyaaume 00 COMbIX.

4. BeposTHOCTH CBOEBPEMEHHOI YIUIaThl HAJOTOB I IepBoro mnpeanpustus pasHa 0,9,
st Broporo — 0,8, HailTu MaremMarnueckoe OXKWJAHUE 4YHCIA IPEIIPUATHH,
YIUIATUBILIUX HAJIOTH.

5. 3ajaH 3aKOH pacrpeesieHus CIy4ailHON BEIUYUH X:
2 3 4 6

X
p

0,1 03] 02| 0,4

Haiitn mucniepcuto ciydaliHON BeTUYUHBI X.

Kinroun

1. | Cnyuaiinas BenuuuHa X — pa3Mep oOIiaThl 3a MOOWJIBHYIO CBsi3b 3a mnoiroaa. CB
pacmpezneneHa 0 HOPMaJbHOMY 3aKkoHy pacmpexaeneHus. Ilo ycmoBuio 3amaum ee

MaTemMaTnueckoe oxumanne 4 = 1850, a cpenHee KBAaJpaTUYECKOE OTKIOHEHHE

o =350 Hawm HEOOXO0JMMO HAWTH BEPOATHOCTHL TOrO, uto X € (2200; + oo).

BeposATHOCTE TOro, 4T0 HOPMAJIBHO pacHpeneseHHas Ciy4daiHas BeauduHa X IpUMET
3HAYCHMS, MPUHATISKAIINE HHTEpBAITY (o, 3), ompenensieTcst o GpopMmyIie:

P(a<X<ﬁ)=cb(/3;“j—cb(a_aj,

o

rae @(X) — dynkuus Jlannaca.
Hcnons3ys gaHHy0 GopMyily, IOTydaeM:

22001 850)
350
HWcnonb3ys tabnuiy 3HaueHuii pyHkimu Jlamiaca, Haxoamm (D(l) =0,3413.

P(X >2200)=0,5-@(1)=0,5-0,3413 = 0,1587

P(2200<X<+oo):CD(+oo)—CD( =D(+0)-@(1)=0,5-2(1)

Torna:
Ortsert: 0,16.

2- | a) B ycnoBuy 3a1auy JaHa UHTErpaibHas pyHKLIU pacnpeneneHus F (x)
0, mpux<0

2
F(x)= ’g—l mpu 0 < x<9

I, opux>9

Haiinem nuddepennpanbuyro GyHKIIIO
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pacrpeeseHus f (x) KaK MPOU3BOJHYIO OT UHTErpaibHON (QYHKIIMH pacipeiesieHus
_ !
F(x),TO eCTh f(x) =F (x)
Hckomas nuddepenunanbias GyHKINS IPUHUMAET CIEAYIOIIUMA BU:
0, mpux<0

f(x)= é—)lc, mpu 0 <x<9
0, nopux>9
+ o0
Haxoaum mMaremaTrdeckoe oxuganue mo popmyne M (X ) = I x- f(x)dx.

Tak kak Qpynkims f (x) npu X <0 wnpu x > 9 paBHa HyJII0, TO OrPaHHUIHMCSI

f(x)=0 y
paccMOTpEHHEM HHTEepBalia, Ha KOTOPOM . Torna u3 nocnennei GopmyIisi
MOJTy9daeM:

9
9 9 9 3
2 2 2
M(X)zjx-f(x)dxzjx-—x dr="2(x*de=22| =6
5 o 8l 815 243
0
OtBeT: 6.
3. | BeposiTHOCTB TOTO, YTO HEMpEpBIBHAA Cy4aiiHas BeJIMYHHA IPUHUMAET 3HAUECHUE U3
uHTepBana (a, b) MoxeT ObITh BRIYUCIICHA IBYMS CIIOCOOaMHU.
b
Pla<X <b)=|[f(x)dx  wm Pla< X <b)=F(b)-F(a).
a
Bocnonib3yemcs nepBoit GopMysio U MOIydnM:
SSox x| 7225-5625 16
P(15<X<85)= [ “dx="r| ="2""""="=0,1975%0,2.
7581 81 81 81
’ 7,5
Orser: 0,2
4- | O603HaYUM COOBITHSA:

A — 1-¢ upennpusitie ymnatuino Hanory, P(A) =0,9;

A4 1-e npennpusitue HE ynnaruno Hanory, P(Z ) =1- P(A) =0,1;

B _2-¢ npeanpusitue yrnaruio sanory, P(B ) =0,8;

B _2¢ npeanpustiue HE ymnatuno nanors, P(E ) =1- P(B) =0,2.

Ciyyaiinas BenudnHa X — YHCIO IPEANPHATHIA, KOTOPBIC YINIATUIIA HAIOTH. Y ILIATHTD
HAJIOTH MOTYT 00a MpeIIpUsITHIA (A -B ); 1-e mpeanpusITHe YIJIATUT, a 2-€ HeT (A ] )
WK 2-e IPENpUsTHE YIUTATHT, a 1-¢ HeT (Z : B); 00a TpenpUsATHS He YIUIATAT HAJIOTH
(Z ‘B ) Takum oGpazom:

P(X =0)=P(4-B)=P(4)- P(B)=0,1-0,2=0,02;
P(x=1)=P(4-B+4-B)=P(4)-P(B)+P(4)-P(B)=09-0,2+0,1-0,8 = 0,26;
P(X =0)=P(4-B)=P(4)-P(B)=0,9-0,8=0,72.

3aKoH pacnpeneseHusl TUCKPETHOM CITyqaifHOM BeMUYMHBI X 3aIuIIeM B BUC Ta0JIHIIBI,
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X. N .
rac ! — 3HayecHUA CJIy4anHOH BCIIMYUHEI, pl —BCPOATHOCTb JAHHOI'O 3HAYUCHUA.
X, K 1 2

pi o0z |02 |om

n
[TpoBepum yciioBue Z p; =1, momygaem: 0,02+ 0,26+ 0,72 =1 — BepHo.
i=1

Maremarnueckoe oxumanne M (X ) JICKPETHOI CI1y4aifHOM BEIMMHBL X
BBIYUCIISIETCS TI0 hopMyIIe:

M(X)= 2 (xi 'pl‘):xl Pyt Xy Py Tt X, 0Py,
i=1

HO)ICTaBI/IB 3Ha4YCHUA xl- u pi , [IOJIy4YUM:

M(X)=0-0,02+1-0,26+2-0,72=0,26+1,44=1,7

Ortser: 1,7.

5. | Berumcmum MaTeMaTHIECKOE oxunanne M (X ) JUCKPETHOM CIy4ailHON BEJTMYMHbI X
o ¢hopmye:
M(X): 2 (xi P ):xl Py tXy Py Tt X, 0D,
i=1

HOHCTaBI/IB 3HAYCHUA xl- 158 pi . HOJ'IyLII/IMZ
M(X)=2-0,1+3-03+4-02+6-0,4=0,2+09=+0,8+2,4=473.
Jlucriepcuio onpeaeaum mo hopmye:
D(X): Z (xiz 'Pi)_Mz(X) :xlz D1 4‘9522 P2 +“‘+xn2 P -M*(X).

i=1
D(X)=2%2-01+3%-03+4"-02+67-0,4—4,3> =2,21.
Ortser: 2,21.

OIIK-2.4. Ucnoab3yeT 3HAHMS MaTeMATHYeCKOr0 MOJEJMPOBAHUSI NPH pelleHUH

3a1a4 B IPO(ecCHOHAIBLHOM 1esiTeJIbHOCTH.

IlepBblii 3Tan (MOPOroBoi ypoBeHb) — NMOKa3bIBaeT CPOPMHUPOBAHHOCTH MOKA3ATE/IA
KOMIIETEHIIMH <«GHATb»: METOJbl MATEMaTHYeCKOr0 MOJCJMPOBAHUS, TEOPETHYECKOIr0 M
JKCIEPHMMEHTAIBHOI0 MCCJIeI0BAHUA [UIA pelleHHs 3a4a4 B NpodeccHOHAIBHOM

ACATECJIbHOCTH.
TecToBble 3aJaHU 3aKpPbITOro TUia

1. ®opmyia bepHy/uin uMeeT BHA:
k _k n—k

A) B, (k)=Cyp q"";

B)np—qg<ko<np+p;

1 k—np
B) B, (k) ~ @(x), e x = ;
\VIpq vhpq

)Lk
I) P,(k) = Fe_j‘ ,TIe A =mnp.



2. HaiiBeposiTHelillee 4YHCJI0 TNOSIBJICHUS
HUCIBITAHUSAX onpeaessiercs mno gopmyiie:

a) B®=Cptq""

B)ynp—qg<ko<np+p;

B) P, (k) ~ k—np.

1
@(x), toe x = ;
\npq A hpq

ﬂ.k
I) P,(k) = Fe_j‘ ,TIe A =mnp.

3. ®opmyaa Ilyaccona umeer BHAI:

a) B =Cpte" "
b)np—q<ko<np+p;

k—np
B) B, (k) ~ '

1
¢(x), toe x = ;
\npq A hpq

ﬂ.k
I) P,(k) = Fe_j‘ ,TIe A =np.

coObITHA B IMMOBTOPHBIX HE3aBUCHMBbIX

4. BeposiTHOCTH MOSIBJIEHHSI COOBITHSI A B n He3aBHCHMBIX MCHBITAHHAX Kk pa3, TeMm
TOYHee, YeM GoJIbIie 1 onpeesieTcs mo popmyJie:

a) B®=Cpte" "

B) np—q<ko<np+p;

B) P, (k) ~ k—np.

1
¢(x),rme x = ;
\npq \npq

ﬂ.k
I) P,(k)= Fe_j‘ ,TIe A =mnp.

5. BCPOHTHOCTL OTKJIOHEHHSI OTHOCHTEJbLHOH 4YacToThl OT NMOCTOSAHHOM BEPOATHOCTH B
MOBTOPHBIX HE3ABUCUMBIX UCIIBITAHUAX ONIPEACTAACTCH 1O ([)opMyJ]e:

A) P,(k)=Cip*q"™";
k—np

1
@(x),roe x = ;
\npq A hpq

ﬂ.k
B) B, (k) = Fe‘}“ ,rie A=np;

B) B, (k) =

r) P(ﬁ—p ggj = 2@[5\/2)
n Pq

Kroun

1 A

2 b

3 r

4 B

5 r

6.3a0anue na coomeemcmaeue.
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Omnpenesanre COOTBETCTBHE MEKAY YHCIO0BOH XapAKTEPUCTUKON Npu3HaKka X U popmyioi
ee pacuera:

Yucnosasn xapakmepucmuxa Dopmyna pacuema
k
1. BeibopouHoe cpeiHee TUCKPETHOTO Z(X B )?)2 .
BAapHUAIMOHHOTO psJia ' i i
a) D(X)=+-
2. Jlucniepcrst JUCKPETHOTO BAPUALIMOHHOTO K
psaa Z Xil;
6) X =1
n
3. BoibopouHOe cpeiHee HHTEPBAILHOTO L
psina ZZI- n;
B) D(X)==—— (X’
4. lucnepcus HHTEPBAJILHOTO psja K
Z Zin;
r) X =l
n

Pesynbratel opopmMuTh B TabmuIe:

| 2 3 4
Kiroun
| 2 3 4
0 a B
Bropoii 3Tanm  (NIpPOABMHYTBIH YPOBeHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTH

nmoxKas3aTrejss KOMIECTCHIUU «KYMETb): Bblﬁl/lpaTb U HUCIHO0Jb30BATDH H606X0)II/IMLIQ
MaTeMaTUY€CKHE METOAbI H BbBIYUCIHUTEJIBHBIE CPEACTBA, a TaKikKe TadaUIbl H
CIIPaBOYHUKH, JOBOAUTD PECHICHUE 3a1aYIM 10 H606XOHI/IMOFO pe3yJjbTarTra.

3agaHus OTKPBITOro THUINA (BONPOCHI [JIsl ONIPOca):

1. Teopema bepHym NnpuMEHSIETCS, €CJIM YUCIIO UCIBITAHUM 7 ...
2. JlokanpHas Teopema Jlamiaca npUMEHSETCS, €CIIM YNUCIIO UCTIBITAHUN 71 ...
3. Eciiu B n NMOBTOPHBIX HE3aBHCUMBIX HCIBITAHUSIX BEPOSTHOCTH MOSBIECHUSA COObITUS A B

KaXOM WCIBITAHUM MOCTOSHHA W paBHa P = P(A), TO BEpOSITHOCTH TOTO, YTO B ITHX
UCIIBITAHUSX COOBITHE JIOJDKHO HACTYIIMTH He MeHee k| pa3 u He Oonee K, (TeM TOo4HEE, YeM

0O0JIBIIIE 1) OTIPENIETISETCS IO TEOPEME ...
4. Ecnu B n HE3aBUCUMBIX HCIBITAHUN YHCIO WUCIBITAHUHA 71 BCJIIMKO, a4 BCPOATHOCTL p —
Onu3Ka K HYIIO0, TO IPUMEHSETCS TeopeMa ...

5. HYCTB IMPOBOAUTCA n HE3aBUCUMBIX HCIBITAaHUH IIpHU OAMHAKOBBIX YCJIIOBHUAX, B KAXKIOM U3
KOTOPBIX coOpiTie A MOXKET IIOSABUTHCA, 100 He mnosBuThcsa. U IMyCTb BCPOATHOCTH

HOSBJIEHUS COOBITUS A B KaXJIOM UCIBITAHUU nocmosnna v paBHa p = P(A), BeposTHOCTH
HEHACTYIUIEHUsI cOObITUS 4 B KaXKJOM HCIIBITAHWU TakXe IMOCTOSHHA W paBHa ¢ = 1 — p.
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BepossTHOCTH TOTO, YTO B 7 HE3aBUCHUMBIX HCIIBITAHHIX COOBITHE 4 HACTYIHUT POBHO k pa3
ob6o3nauaercs P,(k).

Taxkast ociIeIoBaTeIbHOCTh UCITBITAHUN HA3bIBACTCS

Omeem Oatime 6 umeHumenbHoM nadedxce (2 cnosa)

Kiroun

1 HEBEJIMKO.

2. | BEJHKO.

3. | Myaspa-Jlamaca
4 Ilyaccona .

5 cxema bepnymm.

Tpernii 3Tran (BbICOKMI YpOBeHb) — MOKa3bIBaeT CHOPMHUPOBAHHOCTH IOKA3aTesIst
KOMIIETEHIIMH «BJAJEThb»: BJIA/leTh HABBbIKAMH OLECHUBAHWS W aHAJIM3a HHPOpMALMH,
MO0JIY4YeHHOMH B pe3yJIbTaTe pellieHHs MOCTABJICHHbIX 3a1a4.

Pacuernas paGora

1. OmroBas 6a3a cHaOxaeT mpoxykiuedr 10 Mara3mHOB, OT KaXKIOTO M3 KOTOPBIX MOXKET
MOCTYIUTh 3asBKa HAa OYEPEIHOH JIGHb C BEpOATHOCThIO (0,4 HE3aBUCHUMO OT 3asSBOK
JAPYTUX MarasuHoB. ONPEIeIUTh BEPOSITHOCTH TOTO, YTO B JICHb TIOCTYITHT IISATh 3asBOK.
Omeem okpyanaume 00 0eCsAMbIX.

2. W3 xaxnoil maptun KoHJaeHcaTopoB mposepsercs 100 mTyk Ha UCIBITaTEIbHOM CTEHJIE.
BeposiTHOCTH TOro, YTO KOHJEHCATOP HAa MCIBITATEIbHOM CTEHJE He mpopadoTaer f
yacoB, paBHa 0,1. Onpenenutb BEpOSITHOCTh TOTO, YTO HE BBLAEPXKAT HCIBITATEIbHBII
cpok 11% konmeHcaTopos.

Omeem okpyaaume 00 COMbIX.

3. B rnaBHelii oduc mnocrymaer wuHbopmauus U3 TpeX (QUIMATIOB IPEIIPUITHS.
Nudopmanus nepsoro ¢unmnana cocrasisier 25%, Broporo — 30%, tpersero — 45%
Bcero oobema moctynatomieid nHpopmaiuu. B cBoakax mepBoro ¢ummana 60% cBoaok
cojepkar MHGOPMALUIO O TMOJIOKUTEIbHOM OUHAMHUKE Ael B (uiauaie, B CBOJKAxX
BTOporo — 65%, B CBOJKax TpeThero Quiuana coAepXurcs HHGOpPMALUS TOJIBKO O
ITOJIOKUTEIBPHON NMHaMKKe. HallTu BEpOSITHOCTH TOro, 4TO cpeau Hayjaady B3sAThIX S0
CBOJIOK TUPEKTOP MPEANpUATHS MPOYUTAET HH(OPMALIUIO O MOJIOKUTEIBHON TUHAMHKE
JIe1 Ha IPepUsITUU He MeHee yeM B 40 ciydasx.

Omeem okpyaaume 00 COMbIX.

4. 3aBon otnpaBui Ha 6a3y 500 uzgenuii. BeposaTHOCTb MOBPEKACHUS U3AETUS B IyTH
pasna 0,002.
Haiitu BEpoATHOCTB TOTO, YTO B ITyTH OYIET MOBPEKACHO 3 U3/IEITHSI.
Omeem okpyaaume 00 COMbIX.

5. B mponykuuu ¢adbpuxku 80% cocTaBisieT MpoAyKIus MepBoro copta. Jas KOHTpoJis
OepyT ciydaitHyr0 BBIOOpKY U3 625 enuHuil npoaykuuu. HailTu BeposTHOCTh TOTO, YTO
OTHOCHUTEIIbHAS YacTOTa TOSBJIICHUS B BBIOOPKE MPOIYKIIMH TIEPBOTO COPTa OTKIOHUTCS
OT €€ BEPOATHOCTH 110 a0COTIOTHOM BennunHe He Oosiee yem Ha 0,04,

Omeem okpyaaume 00 COMbIX.

Kirroun
| 1. | OGo3HaunM cobBITHE A — MarasuH MoaCT 3asBKY Ha MPOIYKIIIIO.
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. P05
ITo ycnoBuro n=10; p = P(A) =0,4; g = 1— p = 0,6; k = 5. Heobxoaumo HaliTH 10() .
Tak BepOATHOCTh MOCTYIUICHUS 3asBKH TOCTOSTHHA M YMCJIO WUCTBITAHUN 7 HEBEIHKO, TO
npuMeHuM Gopmyiny bepHysiu:

Py(5)=C},-04°-0,6'" = % 0,4°-0,6° = %2'09'10 -0,01024-0,07776~0,2.

Ortger: 0,2.

0O603HauuM cOOBITHE A — KOHAEHCATOP HE BBIJIEPKUT UCIBITATENIbHBII CPOK.

100-119
ITo ycnoBuro n =100, p = P(4) =0,1;g=1-p=0,9; k= OloT(/):ll (11% ot 100
0

cocrasisier 11 xonnencaropos). Heo6xomumo Haiitu B, (11).

Tak Kak BEpOATHOCTB BBIXOJIa U3 CTPOSI KOHACHCATOPA MOCTOSIHHA U YMCJIO UCTIBITAHUHN /1 —
BEJIMKO, TO MPUMEHUM JIOKaJIbHYIO TeopeMy Jlamnaca:

1 _
P, (k) ~ o(x). re x = <P
\1pq \pq
Brlunciaum 3HaYeHUE x: X = w = l ~0,33.
100-0,1-09 3

ITo ta6mune (Ipunoxenue 1) Haiigem 3navenue pynkuuu Faycca: ¢(0,33) =0,3778.

1

4/100-0,1-0,9

Torma Pgy(11) ~ -9(0,33) = % .0,3778~0,13.

Ortser: 0,13.

O603HaunM coObITUE A — HayJjauy B34Task JUPEKTOPOM CBOJKA COJIEPKUT UHPOPMAIUIO O
ITOJIOKUTEIBHON JUHAMUKE JEI.
BepositHOCTB coOBITHS A HaliieM 10 (opMyIie TOJTHON BEPOSTHOCTH.

B; .
O003Ha4YMM T'HIIOTE3bI: ~ | — HayAauy B3sTas CBOJKA IOCTYNWIA U3 i-ro (puinania,
i=1,2,3.
[1o ycnoBHIO BEPOSITHOCTH TUIIOTES:

0 0 0
P(B)) = 25% =0,25 P(B,)= 30% =03 P(B;)= 45% =0,45
100% : 100% : 100%
Y cnoBHBIE BEPOATHOCTH:
60% 65% 100%
Py (A) = =06 Py (4)= =0,65 Py (A= =1
5 (D= 000 = 0. =100, : 5 D) = 1 00%

Torna no ¢popmyse NOJHOU BEPOSITHOCTH:

P(A) = P(By) Py, (4)+ P(By) Py, (A) + P(By) Py, (4) _
_0,25-0,6+0,3-0,65+0,45-1= 0,795_

BeposiTHOCTB TOTO, UTO Cpeau Hayaauyy B3sAThIX 50 CBOJIOK MHPOpMAIIHS O
MOJIOKUTEIILHOW TUHAMUKE /1€ Ha MpeAnpusTuu Oyner He MeHee yeM B 40, HaiijieM 1o
dbopmyne Myaspa-Jlarnaca. Umeem n = 50; p = 0,795; ¢ = 1— p = 0,205; k; = 40; k> = 50.
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1o muTerpaneHOy TeOpeMe Myaspa-Jlamnaca
P, (40;50) = @ (x,) — D(x,)

BriuucianMm 3HaYEHUS X U Xo:

_ky—np  50-50-0,795

X, = = ~
> Jnpg  1/50-0,795-0,205
_ky—-np  40-50-0,795 0.09

X, = = ~
Y fmpg 4/50-0,795-0,205
ITo tabnuue (IIpunoxxenue 2) Haiinem 3HaueHus pynkuuu Jlarmaca:

®(3,59) = 0,49983 u ®(0,09) = 0,03586.

Torma Ps,(40,50) = @ (x,) — P(x;) = P(3,59) - D(0,09) =
=0,49983 —0,03586 = 0,46397.

Otsert: 0,46.

2 9

Yucno n = 500 Benuko, Bepositiocts p = 0,002,
A=np=500-0,002=1<10, mosTromy MOxHO TiprMeHUTH hopmyity ITyaccona.
A
P, (k)= 1 e’

BeposATHOCTE OBpEXKACHUS TPEX U3IETUI

1> ., 03679
Psoo@)”ge '~ 6

Otsert: 0,06.

~ 0,06.

O603HaunM coObITHE A — €AMHULIA TPOAYKLIUU — IIEPBOTO COPTA.

65 P=P(H=08.9=1-p=02 ¢=

ITo ycnoButo n = 0,04, Heob6xomumo HailTi
m
—-0,8

P
( 625

[Ipumenum Gopmyiy asis onpeaesieHus] BEPOSITHOCTA OTKJIOHEHUS YaCTOTHI TIOSIBJICHUS
COOBITHS OT MOCTOSIHHOM BEPOSITHOCTU €T0 TOSBIICHHUS:

< 0,04j :

P( % ~0,8[< 0,04j ~ ch[o,o4 02> j =2F(2,5)=2-0,4938=0,99.
Ortsert: 0,99.
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OneHo4Hble Cpeacrea AJid MPpOBECACHUA l'lpOMe)KyTO‘{HOﬁ aTreCcTanmmu

[IpomexxyTouHas aTTecTarus IpOBOAUTCS B popMe 3auerTa..

3agaHusa K 3a4eTy

1. Jlns mpowusBojacTBEHHON npakTHkU Ha 30 CTyAEHTOB HpenocTaBieHO 15 mecT B
Cesepononenke, 8 — B Jlucuuancke, 7 — B PyOexxnom. KakoBa BEpOSTHOCTH TOTO, YTO JIBA
OTIPENICTICHHBIX CTY/ICHTA MOMAIyT Ha MPAKTUKY B OJUH ropoJ ?

2. B cBa3ke 6 kimrouel, U3 KOTOPBIX TOJIBKO OJWH MOJIXOIUT K JaHHOMY 3aMKy. KakoBa
BEPOSATHOCTH TOTO, YTO JJIsi OTKPHIBAHUS 3aMKa MPHUIETCA MCIPOOOBATH POBHO MOJIOBUHY ATHX

KITFOYeit?

3. B rpynme w3z 20 uenoBek 12 mapueld m 8 naeBymek. M3 mapHelt k ceMuHapy
MOJATOTOBUJINCh 5 YenoBeK, a W3 aeBymiek 6. Koro-to BhI3Bamm oOTBEuaTh, a OTBETAa HE
nocienoBano. KakoBa BEpOATHOCTb TOTO, UTO ObLIa BhI3BaHA JIEBYIIIKA?

4. B cpennem Ha xaxsapie 100 BbIpaliieHHbIX apOy30B npuxoautcs 1 Becom Oonee 10 kr.
Haiitu BepostHOCTS TOTO, uTO cpenu 400 apOy30B Oynet 3 apOy3a Becom Oosiee 10 kr.

5. Iokymnarenb Mocemaer Mara3uHbl sl NpUoOpeTeHUs HYXHOro ToBapa. BeposTHocTh
TOrO, YTO TOBap HMMeEETCsl B ompejelieHHOM Mmarasuse, coctaBisieT 0,4. CocTaBUTh 3aKOH
pacnpeneneHus Cly4aiHON BeIMYMHBI X — YMcila Mara3uHoOB, KOTOPBIE MMOCETUT MOKYIATENb U3
YeThIPEX BO3MOYKHBIX.

6. HenpepbiBHas cirydaitHas BeTMurHa 3a1aHa (PYHKIMEH PacTIpeIe/iCHHS:

0 mpux<2,
Fx)=3x-2npu2<x<3,
I mpux>3

Haiity mioTHOCTE pactipeienieHus BEposITHOCTEH f{x), MaTeMaTideckoe oxkuaanue M(x).

7. CnydaiiHple 3HAUCHHSI Beca 3€pHA pachpeneieHbl HOpPMalbHO. MaTemaTuyeckoe
oXujaHue Beca 3epHa paBHO 0,22, cpegHee KBaapaTuyeckoe OTKIOHeHue paHO 0,05.
Hopmanbsabie BCXOabl MatoT 3epHA, Bec KOTOphiX Oosiee 0,172, OnpeaenuTs MpoIeHT CEMSH, OT
KOTOPBIX OKNAAOTCA HOPMAJIbHBIC BCXO/IbI.

Bonpocsl Ha 3a4eT

(IT cemecTp)

Bonpocsl k 3auery

Crny4aifHble COOBITUS U UX BUIBI.

Kiaccuueckoe u cratucTuueckoe onpeaeseHne BepOsITHOCTH.

['eomeTpuueckoe onpeeneHrne BEpOsSTHOCTH.

Teopembl cloKEeHHs BEPOSITHOCTEH TSI COBMECTHBIX M HECOBMECTHBIX COOBITHIA.

=
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5. Teopema yMHOXEHUS BEPOSATHOCTECH [HJs 3aBUCHUMBIX W HE3aBUCHMBIX COOBITHIA.
BeposTHOCTB NOSIBIIEHUS XOTS ObI OJTHOTO U3 COOBITHI HE3aBUCHUMBIX B COBOKYITHOCTH.

6.  Ilosnas BepositHocTh. DopMmynibl baiieca.

7.  lloBropHble He3aBUCHUMBIE HcnblTaHus. Popmyna beprywm. HauBeposTHeiimee uuncio

MOSIBJICHUS COOBITHUS.

JloxanpHas u uHTErpasibHas TeOpeMsbI Jlamnaca.

9.  ®opmyna Ilyaccona. BeposTHOCTh OTKJIOHEHUSI OTHOCHTEIIBHON YacCTOThI OT MOCTOSIHHOM
BEPOSITHOCTH B HE3aBUCUMBIX HCIIBITAHUSIX.

10. uckperHas cnyyaiiHas BeJIMYMHA. 3aKOH pacHpelleieHHus JIUCKPETHOM ciiydailHoM
BEJIMYMHBI.

11. YwncnoBele XapakTEpUCTUKH JMCKPETHOM CIy4yalHOW BEJIMYMHBI: MAaTEMAaTHYECKOE
OKUJaHUE, TUCTIEPCHS, CPEAHEE KBAIPATUUECKOE OTKIOHEHHE. VX CBOMCTBA.

12.  bHHOMHAJIBHBIN 3aKOH PaCHpEACIICHNs TUCKPETHON CIIy4YalHON BEJIUYMHBI

13. 3akon pacnpenenenus [lyaccona.

14. T'eomerpuueckuii 3aKOH pacrnpeiesieHusl.

15. I'mmepreoMeTpHYeCKHi 3aKOH paclpeieeHus.

16. HemnpepbiBHas ciydaiiHas BenuunHa. OyHKIUS paclpeaeaeHus] BEPOSITHOCTH, TUIOTHOCTh
pacupeneneHns BEpOATHOCTH HENPEPHIBHON CIIy4alHOM BEIMYHHBI.

17. YwncnoBele XapaKTEPUCTHKHA HENPEPHIBHOM CIIy4alHOW BEJIWYUHBI: MAaTEMaTHYECKOe
0>KHMJIaHHE, TUCIIEPCUs], CPEIHEE KBAPATHUECKOE OTKIIOHEHHE.

18. PaBHOMEpHBII 3aKOH pacIpeieseHNs HENPEPhIBHOW CIIy4aliHOW BEJIMYMHBI.

19. Iloka3aTesbHBIN 3aKOH PaCIpPECIICHHUS] HEIPEPBIBHOW CIIy4aiiHOM BEJIUYMHBI.

20. HopwmaubHslii 3aK0H pacnpenenenus. [Ipasuno tpex curm. @yHKIHs HaEKHOCTH.

21. 3akon Oonbmux uucen. HepaBenctBo YeObimeBa. LleHTpanbHas rpaHuyHas Teopema
TEOPUU BEPOSITHOCTEN.

*®

4. METOAUYECKHUE MATEPHUAJIBI, ONPEAEJJAIOIIUE ITPOLUEALYPbI
OIIEHUBAHWA 3HAHUI, YMEHU, HABBIKOB U (UJIN) OIIBITA
JAEATEJIBHOCTHU
Texkymmii KOHTPOJIb

Onpoc Kak CpeACcTBO TEKYIIEro KOHTPOJISI MPOBOJIUTCS B (pOpME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IEeHT OTBEYaeT Ha MOCTaBJIEHHbIN BONPOC cpa3y, BpeMs Ha MOATOTOBKY K OTBETY
HE IIPEIOCTABIIACTCS.

[IpakTHueckue 3alaHusl Kak CpPEICTBO TEKYLIEr0 KOHTPOJIS IPOBOJAATCS B IUCBMEHHOMU
¢dopme. CtyneHTy BbAaeTCs 3a/laHue U npefocrapisercs 10 MUHYT JUIsl TOATOTOBKU K OTBETY.

HpOMe)KyTO‘IHaﬂ arrecranmus

3auer IMPOBOJUTCA IIYTEM IOJABCACHHA HWTOTOB IO PE3yJIbTaTaM TCKYIICTO KOHTPOJA H

pe3yibTaTaM BBIIIOJIHCHUA HHAWBHUAYAJIbHOI'O0 JOMAIIHETO 3aJaHN. Ecmu CTYACHT HEC CIIpaBUJICA
C YacThIO 3aJaHUH TEKYIIETO KOHTPOJIA, €My MPEJOCTaBISIETCS BO3MOXKHOCTh C/IaTh 3a4eT Ha
UTOTOBOM KOHTPOJBHOM MEPOINpPUSATUM B NHCbMEHHON ¢opme. Dopmy 3ayera (IMCbMEHHAas
paboTa WM ompoc) BEIOUPAET MPETOIaBaATENb.

Ecnu 3auetr mpoBoautcst B popMe OTBETOB Ha BOINPOCHI, CTYIEHTY MpeyiaraeTcsi OJUH
WM HECKOJILKO BOTIPOCOB M3 TIEPEYHS BOIPOCOB K 3adeTy. BpeMs Ha MOATOTOBKY K OTBETY HE
MPEOCTABIISIETCSI.

Ha nanucanue 3aueTHoil paboThl CTYAEHTY npenocrasisgercs 30 MUHYT.
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