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1. [losicHUuTEIbHAA 3aAIMCKA

1.1. Lenp u 3aga4un QUCHUILIAHBI

Lenv Oucyunaunvi: GopmupoBaHUe O0a30BBIX IPEACTABICHUN O TEOPUU BEPOSATHOCTEH U
MaTEeMATHYECKON CTATUCTHKE TOJ] YTIIOM 3PEHUS MX MPAKTUYECKOTO MPUIOKECHUS B PA3INIHBIX
00J1aCTSIX HAyYHBIX MCCICAOBAHUN U MHKCHEPHOU MTPAKTHKH.

3adauu Oucyunaumel: HA TPUMEPE KOMOMHATOPHON TEOPHH BEPOSITHOCTEH MEPEeHTH K OOIIMM
MOHATHSIM TCOPHH BEPOSTHOCTEH M MaTEeMaTHYECKOW CTATUCTHKH, COPMYIUPOBATH OCHOBHBIC

TCOPCMBI, H€O6XOI[I/IMBIG JJIA IOHUMAaHUs CMCXKHbBIX JUCHUIIIIMH U HpaKTquCKOﬁ ACATCIIBHOCTH.

1.2. ®opMupyeMble KOMIIETEHIIMH, COOTHECEHHBIE C TNIAHUPYEMBIMH PE3YJIbTaTaMU 00yUEHUS

10 JUCLUIUINHE:

KoMmnerennus
(K0J1 1 HAMEHOBAHUE)

Nuaukaropbl KOMIeTeHIM A
(KoJ1 1 HAIMEHOBAHUE)

Pe3yabTaThl 00yuyeHus

OIIK-1 - Cnocoben
HIPUMEHSITh
€CTECTBEHHOHAYYHbIC U
oO0IIenH)KEHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTHYeCKOro
aHaIM3a u
MOJICITUPOBAHUS,
TEOPETHYECKOTO U
IKCTIEPUMEHTAIBHOTO
UCCIIC/IOBAHUS B
poecCHOHATBHON
JeATEITbHOCTH

OIIK-1.1 - 3HaeT OCHOBEI
MaTeMaTHKH, (DU3HUKH,
BBIYHCIIMTEIHLHON TEXHUKH U
MPOrPaMMHUPOBAHUS

3HaTh: CITy4aliHbIC COOBITHS U
CITy4YaifHbIe BETMYUHBI, 3aKOHBI
pacrpeseneHus]; 3aKOH OONBIIHNX
YHUCEJI, METObI CTATUCTUICCKOTO
aHam3a

OIIK-1.2 - Ymeer pemath
CTaHJIapTHBIC MPO(EeCCHOHATBHBIC
3aJauu ¢ IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U
OOIIeHH)KEHEPHBIX 3HAHUH,
METOJ0B MAaTEMaTHYCCKOT'O
aHaJIM3a MU MOJICINPOBAHUS

YMeTh: BBIYUCIISTH BEPOSITHOCTH
CITYYaiHBIX COOBITHI, COCTABIISITH U
UcCIen0BaTh (DYHKIMU pacipeeIeHuUsI
CITyJalHBIX BEJIMYHH, OTIPEIEIIATh
YHCIIOBBIC XapaKTEPUCTHKH CITy9aiiHBIX
BEJIMYHH; 00pabaThIBATH
CTaTHCTUYECKYIO MH(POPMAIIUIO JUIS
OLICHKY 3HaYEHHMI1 ITapaMeTpoB U
MPOBEPKH 3HAYMMOCTH THUITOTES

OIIK-1.3 - Birageer HaBbIKaMH
TEOPETUUECKOTO U
9KCIIEPUMEHTATLHOTO
HCCIIEIOBAHUS OOBLEKTOB
npodecCHOHANTEHON
IEATENBHOCTH

BinazieTh: BepOSTHOCTHBIM MOAX0I0M K
MOCTAHOBKE U PEIICHHUIO 33124,
HaBBIKAMH Pa0OTHI ¢ OMOIMOTEKaMU
MPUKJIAHBIX TIPOrPaMM JIjIsl PeIICHUSI
BEPOSITHOCTHBIX U CTATUCTUUCCKUX
3a1a4

OIIK-6 - ciocoben
AHATN3UPOBATH
pa3pabaTbiBaTh
OpraHu3aIMoOHHO-
TEXHHUYCCKHUEC U
SKOHOMHYECKHE
MPOIIECCHI C
HpI/IMeHeHI/IeM MECTOOO0B
CHUCTEMHOTO aHAJIA3a U
MaTeMaTHYECKOTO
MOJICITUPOBAHMS

OIIK-6.1 - 3HaeT OCHOBEI
3KOHOMHUYECKOM TeopHH,
CHUCTEMHOTO aHaJIN3a,
MaTeMaTHYECKOTo
MOJEJIMPOBAHUS

3HaTh: CIy4alHbIe COOBITHS U
CITy4aliHbIC BEJIMYMHBI, 3aKOHbBI
pacrpesieNeHus; 3aKOH OOJBIIHNX
YHUCEeI, METOBI CTATUCTUIECKOTO
aHasm3a

OIIK-6.2 - YMeeT npuMeHsITh
METOBI CUCTEMHOI'0 aHaJIN3a,
MaTeMaTHIECKOT'O
MOJICTIMPOBAHNUS Ul aHAIN3a U
pa3paboTKH OpraHnu3aHOHHO-
TEXHUYECKUX U SKOHOMHYECKHX
MPOLIECCOB

YMeTh: BHIYUCIISATH BEPOSTHOCTH
CITy4allHBIX COOBITHIA, COCTABIISITh U
HCCIIeI0BATh (PYHKIMU pacipeIe/iCHUs
CITy4alHBIX BEJIMYMH, OTPECIISThH
YHCJIOBBIE XapaKTEPUCTHKU CITyYaiHBIX
BEJIMYWH; 00pabaThIBaTh
CTaTHCTHYECKYIO HH(OOPMAITUIO ISt
OLICHKH 3HAYECHUI NTAPaMETPOB U
ITPOBEPKH 3HAYMMOCTH THIIOTE3

OIIK-6.3 - Biageer HaBBIKaM#
aHajan3a u pa3padoTKH
OpTraHU3aIMOHHO-TEXHUYCCKUX U
SKOHOMUYECKHUX MPOIIECCOB C
MIPUMEHEHHUEM METOI0B
CHCTEMHOTO aHaIu3a 1
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS

BiazieTh: BepOSTHOCTHBIM MOAX0I0M K
[TOCTAaHOBKE U PEIICHHUIO 337134,
HaBbIKAMH Pa0OTHI ¢ OMOIHOTEKAMU
MIPUKJIAHBIX TIPOTPaMM JJIsl PEIICHUS
BEPOSTHOCTHBIX U CTATUCTUICCKHUX
3a71a4




1.3. MecTo TUCHUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON IPOrpPaMMBl

Juciurmumba  «Teopust BEpOATHOCTEM W MareMaTH4ecKas CTaTUCTHKAa» OTHOCUTCA K
00s13aTenpHOM yacT OJ10Ka JUCIUIUIMH y4eOHOro IUIaHa, u3ydaercs B 4 ceMmecTpe.

Jli1 0cBOEHMS JUCLMIUIMHBI HEOOXOAMMBI 3HAaHUS, YMEHUSA U BIAJCHUs, CPOPMUPOBAHHBIC B
XO0Jle M3YYEHMs CIEAYIOIIMX IUCHMIUIMH WU NPOXOXKJIEHUs MnpakTuk: «JIuneiHas anrebpa u
AHWINTHYECKass TreoMeTpus», «MaremaTuueckuili aHanus3», «JlMCKpeTHas MaTeMaTHKay,
«MaremaTtuueckast jorukay, «lIporpammupoBanue», «ABTOMaTU3allus BbIYMCIEHUN B 3aadax
uHpOpMaTU3alui TyMaHUTapHOU cdeprl», «BBenenue B mnpodeccuto», «MHPoOpMalmoHHo-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUN», «IKOHOMUKA», «IHOCTpaHHBIN A3BIKY.

B pesynbrate OCBOEHMS JAUCUUIUIMHBI (QOPMUPYIOTCS 3HAHUSA, YMEHUS M  BIAJCHMUS,
HEOOXOIUMBIE JUIsl M3YyYEHUS CIEOYIOIIUX AMCLUMIUIMH U IPOXO0XKAEHUS MpakTuk: «Metomsl
aHaJIM3a COLIMAIIBHO-3KOHOMHMUYECKUX ITpoLeccoBy, «MoaenupoBaHue 1 ONTUMU3aLuUs B 3a1a4ax
uHpOpMATHU3aMN TyMaHuTapHOW cdepbl», «CHCTEeMHBIM aHaIW3 W TPUHATHE pEIICHUH B
3ajjauax MH(popMaTH3aUMu ryMaHuTapHoil chepbi», «Texnonorun Big Data B rymanuTapHOU
cheper, «VHTEIIEKTyanbHbIE HHPOPMAITMOHHBIE CUCTEMBI B TYMaHUTApHOU cepen, «CrcremMbl
KOMILJIEKCHOW 0€30I1aCHOCTH OpraHu3aluil rymMaHUTapHOi cdepbl», «lIpuMeHeHre HeHpOHHbBIX
ceTell B TYMaHUTapHOU cdeper.

2. CTpyKTypa IMCUMILINHBI

OO0mast Tpy10éMKOCTh JUCIHUILTUHBI cocTaBisieT 3 3.¢., 108 4., B ToM umcne KoHTakTHas padbora
oOydaromuxcs ¢ mpernojaaBarenaeM 42 4., MpoMeXyTodyHasi arrectanus 18 4., camocTosiTenpHas
pabora oOyuaronuxcs 48 4.

Bugpl yueOHOI paboTh
(B yacax)
KOHTaXTHAA e @DopMBI TEKYIIEro KOHTPOIIS
No EE % yCIIeBaeMOCTH,
i Paznen nucumIuMHbBl/ TEMBI E (:5 g E (dhopma MpoOMeKyTOUHOM
8 ; E{ g arTecrauuu
- % QE, s | 5 = (no cemecmpam)
= | EE| &2 28
5 SZ | 25|08
= = S
1 | AkcuomMaTHka TeopuH BEposT- 2 2 4 Ompoc
HOCTEH Ha KOHEYHOM MHOKECTBE OTYeT 1o BBIOJIHEHHIO
BHEAYAUTOPHBIX 33aHUH
2 | [oHsATHE CITyYaliHBIX BEIMYWH U 2 2 6 Ompoc
UX XapaKTePHCTHK OTUeT 10 BBIMOIHEHUIO
BHEAYAUTOPHBIX 33aHUH
TectupoBanue Ne 1
3 | OcHOBHBIE THITBI pacTIpe/ICICHU 2 2 6 Omnpoc
CITy4YaifHbIX BETUYNH OTUeT 10 BBIOIHEHUIO
BHEAYAUTOPHBIX 33aHUH
Kontponbsnas pabora Nel
4 | 3akoH OOJBIINX YHCEN U Tpe- 2 2 4 Ompoc
JIeNTbHBIE TEOPEMBI OTueT 1o BHINOJHEHUIO
BHEAYAUTOPHBIX 33aHUH
TectupoBanme Ne 2
5 | OueHkH mapaMeTpoB pacrpeie- 2 2 6 Ompoc
JIeHu’ OT4eT 1o BBINOIHEHUIO
BHEAYAUTOPHBIX 33JaHUH
KonTtponbsHas paborta No2
6 | Merox HAMMEHBIIIUX KBAIPaTOB 2 2 4 OT4eT 10 BBINOJIHEHUIO
BHEAYANTOPHBIX 3aJaHUH




Bunasl yue6HO#H paboTh
(B gacax)
KOHTaKTHAA o ®DOpMBI TEKYIIIETO KOHTPOJIS
No EE % YCIIEBAEMOCTH,
n/_n Pa3zien AMCUMTUTUHBY/ TEMBI o N 5 (dhopma mpOMEKyTOUHOM
§ B E % aTTecTalnn
= E = § E § g (no cemecmpam)
= 2 5 2Ll =0
5 EE|S5| S8
= = 8
7 | OcHOBHBIE IOHSTHUS IPOBEPKH 4 4 8 Omnpoc
CTaTUCTUICCKUX THIIOTE3 OTYeT MO BBITOIHEHUIO
BHEAYJIUTOPHBIX 33/TaHUMH
TectupoBanue Ne 3
8 | Pabora ¢ OuOIHOTEKAMH MIPH- 4 6 10 | Ortyer o BHITIOJHEHUIO
KIIQJTHBIX MTPOTPAMM PEIICHHUS BHEAYIUTOPHBIX 33IaHUM
BEPOSTHOCTHBIX U CTATHCTUYEC-
KHX 3aJa4
OKk3ameH 18 9K3aMEH To OmiIeTamMm
WUTOTOBasi KOHTPOJIbHAS
pabota
HToro: 20 22 18 48

3. Coaep:kaHue TUCHUILINHBI

Tema 1. AKCHOMATHKA TEOPUM BEPOSATHOCTE HA KOHEYHOM MHOKeCTBe.

Hcropuueckuii 0630p. MecTo Teopun BepOsATHOCTEH B €CTECTBEHHBIX HayKax. [Ipumepsr
IPOCTEHIINX CIIy4alHbIX COOBITHH. “YpHaA”, Kak NpuOOp MOJydeHUs CIydalHBIX COOBITHH.
CraTtuctuyeckoe ornpesesneHne BeposiTHOCTU. [ToHATHE MpocTpaHCTBA AIIEMEHTAPHBIX COOBITUI
Ha KOHEYHOM MHOXecTBe. Anrebpa coOwiTuil. BepositHocTh. Kiaccuueckoe omnpeneneHue
BEPOSTHOCTH. DJIEMEHThl KOMOMHATOPUKU. BhluncieHne BepoOsSTHOCTEH COOBITHI ¢ MOMOIIbIO
koMOuHatopuku. [lonsarue ycinoBHoM BeposTHocTU. Dopmyna mosHON BeposTHocTH. Dopmyna
baiteca. HeszaBucumocts  coObiTuii. [IpumeHeHust (GopMynbl MOJHOW  BEPOSITHOCTH.
[TocnenoBarenbHOCTh HE3aBUCHUMBIX HCIIBITAaHUHM, Kak BbIOOpKa u3 “ypHbl”. [IpeacraBnenue o0
AJIEMEHTAPHBIX COOBITHAX Ha MPUMEpe CYETHOTO 010PAChIBAHUSI MOHETHI.

Tema 2. ITonsiTHE CiIy4aHHBIX BEJIHYUH U UX XapPaKTePUCTHK.

Omnpeznenenue U NpUMeEpsl MPOCTEHIINX CIy4aifHBIX BeTHUnH. Tabmauma pacupeneneHus u
GyHKIMS pacrpeneneHuss ciy4ailHoH BenauuuHbl. [lOHATHE IUIOTHOCTH pacrpeaeneHusl.
Omnepanuu HaJ CiydyailHBIMHM BEIMUMHAMU (CIIOXKEHHUE, YMHOXKEHHE U OoJiee obmmue GyHKIMUA OT
CIIy4aHbIX BeJWYMH). MaTemaTuueckoe OXXKUIaHHE CIy4yallHOM BEJIWYMHBI U €ro CBOMCTBA.
Jucniepcust ciaydailHOM BEIWYUHBI U €€ CBOMCTBO. IIoHATHE O MOMEHTAaX CllydalHbIX BEIUYMH.
HepasenctBa UeObimépa. [IoHsATHE HE3aBUCUMOCTH CITy4aiiHBIX BeNW4HH. [lucnepcust TMHEHHOM
KOMOMHAIIMM HE3aBUCUMBIX CITYYalHBIX BETMYMH. 3aKOH OOJBIIMX YKceN s cXeMbl bepHyim.

Tema 3. OcHOBHBIE THIIBI pacnpeaeJeHNH CJIyYaiiHbIX BeJINYHH.

Baxxnble Kimacchl AUCKPETHBIX paclpeeieHuil. BUHOMHAIbHBIN 3aKOH paclpeiesiCHHUs.
3akon pacnpenenenus Ilyaccona. ['eomerpuueckoe pacrpezenenue. | unepreomerpuyeckoe
pacrpeneneHue. XapaKTEPUCTUKU ITUX PaACHpEEICHUM W WX CBOMCTBA. BakHbIe KIIacChI
HEIPEPBIBHBIX pacnpeneneHuil. PaBHoMepHOe, MoKa3aTesIbHOE W HOPMAaJIbHOE paclpeeieHus u
UX XapaKTepUCTHKH U CBoiicTBa. PacmpeneneHuss HEKOTOPBIX CIIydalHBIX BEJIHYUH,




MPEJCTABISIIONMMX CcOo00M (PyHKIMM HOpMaNbHBIX BenuuwH (pacrpenencHus Duiepa, Xu-
kBaapar, CTbIOJICHTA).

Tema 4. 3aKoH 00JbIIHX YHCET H npeaecjabHbIC TEOPEMbI.

Onpenenenne MOCIEIOBATEIbHOCTH, YIOBIETBOPAIOIIEH 3aKOHY OONBLIMX YHCEN
(Teopema Mapkosa). IlpenenbHas Teopema Ilyaccona nnsi cxembl bepuymnu. Ilonsitue o
JOKAJIbHOM W HWHTETpajbHOM TMpelNesbHbIX TeopeMax MyaBpa-Jlamaca W LEeHTpaJIbHON
npesiebHON TeopeMe.

Tema 5. OueHkn napaMeTpoB pacrnpe/ieJTeHunid.

Bapuanuonnsie psabl U sMmOupuyeckas (QyHKIMs pacrpeneneHus. TodyeyHble OLIEHKH
napaMmerpoB. OILIEHKM MaTeMaTHUYeCKOIro OKHMJaHUs, OUCIEPCMHM U HX CcBoMcTBa. Metoj
MaKCHMaJbHOTO MpaBaono1oous. UHTepBaibHbIE OLIEHKH.

Tema 6. MeToa HaMMeHbIIMX KBAJPaTOB.

Omnucanue InpuHOuIIa MCETOAa HAMMCHBIIMX KBaJApPaTOB. HpI/IMeHeHI/Ie K 3azadyaM
JIMHEMHOMN perpeccuu, HEJIMHENHON PErPECCUU U 3a/1a4aM JIUCIIEPCUOHHOIO aHAJIN3A.

Tema 7. OCHOBHBIE NIOHATHUS MPOBEPKHU CTATUCTUYCCKHUX IT'HITIOTE3.

[TocranoBka 3amauu mpoBepku rumnore3. CpaBHEHUE [BYX pachpeleieHHuil (MOHATHE
YPOBHSI CTATUCTHYECKON 3HAYUMOCTH, KPUTUICCKOW OOJIACTH M 00JACTH MPUHSTHUS THIIOTE3HI).
[TpoBepka MpOCTON CTAaTHUCTUYECKOW THMOTE3bl O mapameTpe B cxeme bepnymiu. Kpurepuun
®umepa, xu-kaapaT U CTbIOJCHTA.

Tema 8. Bubdanorexkn NMPUKJIAAHBIX IPOTrpaMM PCIICHUA BEPOATHOCTHLIX U
CTATUCTUYCCKHUX 3a1a'.

OO0mue cBefieHUs O Cpejie CTATUCTHYECKUX BBIUUCICHUN U SI3bIKE MMPpOrpaMMUpoBaHus R.
MopnenupoBaHre BEpPOSATHOCTHOIO SKCIEPUMEHTA. |'€HepupOBaHUE IMCEBIOCIYYAMHBIX YHUCEIN.
Komb6unaropuka. Beluncienne BeposiITHOCTEHN ciydalfHbIX COOBITHIM: KIaCCHUYECKUH, T€OMETpH-
YEeCKUIl M CTaTUCTHUECKUN MoaxoJl. Vcmonp3oBaHHe BCTPOCHHBIX (DYHKIIUN OCHOBHBIX 3aKOHOB
pacripeiefieHust JIsl pelieHus BEPOATHOCTHBIX 3a/iad. HaxoxkneHrne BBIOOPOYHBIX XapaKTepHuc-
TUK. ToueuyHOE M MHTEPBAIILHOE OLIEHUBAHME MapameTpoB pacupeneneHui. [Iposepka crartuc-
THYeCKUX runore3. [loctpoeHne u ucciaeqoBaHue CTaTUCTUYECKUX Mozenel. KoppenaimoHHbIi,
PETPECCUOHHBIN U TUCIIEPCUOHHBIN aHanu3. [[puMeHeHne MeToja HAMMEHBIIUX KBAIPaTOB.

4. Oopa3oBaTe/ibHbIe TEXHOJOTHH

Ne Buasbl yueOHbIX
HaumenoBanme pasgesna . OO0pa3oBaTe/IbHBIC TEXHOJIOTHH
n/n 3aHATHI
1 |2 3 4
1 |Akcuomarmka Teopuu Be- |Jlexrus 1 BBonHas nekuus ¢ UCMOIb30BaHUEM
POATHOCTEN HA KOHEYHOM BHJIEOMAaTEPHAIIOB U peCypcoB ceTH MHTepHeT
MHO>KECTBE
IIpakTHueckoe Perrenne THNOBBIX 33724 JUIsl 3aKPEIUICHUS U
3aHsATHE 1 (hopMUpOBaHUs 3HAHWIA, YMEHUH, HABBEIKOB
CamocrosTenpHas | [IcTaHIMOHHEIN Kype B ceTn HTEepHeT,
pabora pelIeHune 3a1a4y
2 |IlonsaTtue ciayyaiHbix Benu-|JIexuus 2 Jlexnmsi-6ecena ¢ mpumenennem KT
YUH U UX XapaKTePUCTUK
IIpakTHueckoe Perrenne THIOBBIX 3a7a4 JUIsl 3aKPEIUICHUS U
3aHsATHE 2 (hopMHUpPOBaHUS 3HAHMM, YMECHUH, HABBIKOB




CamocTositenpHas | lucTaHITMOHHBIH Kype B cetn HTepHET,
pabora pereHue 3a1aq
3 |OcHoBHBIC TUIIBI pactipene- |Jlexnus 3 Jlexnus-6ecena ¢ npumenennem UKT
JIEHUH CIly4ailHbIX BEJIUYUH
[IpakTnueckoe  |Pemenne TUMOBBIX 3a7a4 A 3aKPEIUIEHUS U
3aHsTHE 3 (hopMHUpOBaHUsI 3HAHUM, YMEHHUI, HABBIKOB
CamocTositenpHas | lucTaHITMOHHBIH Kype B cetn HTepHET,
pabora pelieHue 3a1a4y
4 |3akoH Oonpmmx uncen u |Jlekmus 4 Jlexnms-6ecena ¢ mpumenenneM KT
MpeJIebHEBIE TEOPEMBI
[IpakTryeckoe Penienue TUIIOBBIX 33724 1J1 3aKPETUICHUS U
3aHsTHE 4 (hopMupOBaHUs 3HAHWA, YMEHUH, HABEIKOB
CamocTosTenbHas | lucTaHIMOHHBIH Kypc B cetu HTepHeT,
pabota pelieHue 3aaa4y
5 |Ouenku mapamerpoB pac- |Jleknus 5 Jlexmus-6ecena ¢ npumeneranem UKT
npeaeaeHun
[IpakTrueckoe  |Permenne THIOBBIX 3a7a4 IS 3aKPETUICHUS
3aHITHE 5 (hopMupOBaHUs 3HAHWIA, yMEHUH, HABEIKOB
CamocTosTenbHas | lucTaHIIMOHHBIH Kypc B cetu HTepHeT,
pabota pelieHue 3a1a4
6 |Meroa HauMeHnbIIUX KBan- |Jlexus 6 Jlexuus-6ecena ¢ npumenenrem UKT
paToB
[IpakTnueckoe  |Pemenne THIOBBIX 33124 ISl 3aKPETUICHUS
3aHsTHE 6 (dbopMHpOBaHUsI 3HAHU, YMEHHI, HABBIKOB
CamocTosiTensHas | JIMcTaHIMOHHBINA Kype B ceTH MIHTEepHET,
pabota pelieHue 3a1a4
OcHoBHbIC MOHATHS Tpo- | JIekiuu 7-8 Jlexuus-6ecena ¢ npumenenrem UKT
BEPKHU CTATUCTHIECKUX
TUTIOTE3 [IpakTnueckne  |Pemenne THMOBBIX 3a7a4 IS 3aKPETUICHUS U
3aHsTHA 7-8 (dbopMHpOBaHUsI 3HAHUI, YMEHHI, HABBIKOB
CamocTosTensHas | lucTaHIMOHHBINA Kype B ceTh MIHTEepHET,
pabora pereHue 3a1aq
7 |Pabora ¢ OubnnorexamMu Jlexuu 9-10 Jlexus-6ecena ¢ npumenennem UKT
NPUKJIaIHBIX TPOrpaMM
pemenus BepossTHOCTHBIX U |[IpakTideckne  |Pemenne THIOBBIX 3a7a4 AJIsl 3aKPETUICHUS U
CTaTHUCTUYECKHX 3ajad 3ansaTus 9-11 (b opMHUpOBaHUs 3HAHUM, YMEHHUH, HABBIKOB
CamocTosTenbHas | lucTaHIIMOHHBIH Kypc B cetn IHTepHET,
pabora pereHue 3a1aq

5. Ouenka njIaHUPyeMbIX Pe3yJbTATOB 00y4YeHUs

5.1. Cucrema oLleHUBaHUA




dopMa KOHTPOJISI Makc. K0JIn4ecTBO 0aJ1I10B
3a oany padory Bcero
Tekymuii KOHTPOJIb:
- OTIpOC 2 bayna 10 Gamos
- OTYET I10 BBHITOJIIHEHUIO BHEAYAUTOPHBIX 3aJaHHH 5 GamoB 15 Gamnnos
- TECTUPOBAHHE 5 6amtoB 15 6amioB
- KOHTpOJIbHAs paboTa 10 GanmnoB 20 GamioB

IIpomexyTouHas arrectarws (3K3aMeH):

- OTBETHI Ha BOMPOCHI OMjIeTa 10 GamoB 20 GamioB
- ITOTOBAasi KOHTPOJIbHAS padboTa 20 6amtoB 20 GammoB
HToro 3a cemecTp (IUCIUILITHHY) 100 Gamos

[Tony4eHHBIH COBOKYIHBIH pe3ysibTaT KOHBEPTUPYETCS B TPATUIIMOHHYIO IIKAy OICHOK U B
mKaly olneHok EBpomeickoil cucteMsl mepeHoca u HakoruieHus: kpeautoB (European Credit
Transfer System; ganee — ECTS) B cooTBeTCTBHM € TabnuIen:

100-6ammpHas mkana | TpaguironHas mkaga [Ixama ECTS
95-100 A

8394 OTJINYHO B

68 — 82 XOPOIIIO 3a4TEHO C

56 — 67 D

50 55 YIOBIIETBOPUTEIHLHO E

2049 FX

019 HEYIOBJIETBOPHUTEIHHO HE 3a4TCHO F

5.2. KpI/ITepI/II/I BBICTABJICHUA OLICHKHU 110 JUCIHUITIIIMHC

Banasl/ Ouenka mo gucouininHe | Kpurepun onenkn pe3yJibTaToB 00y4eHHs M0

Mlkana ECTS AUCUHUILINHE

100-83/ «OTIIMYHO» BricraBnsercst oOyuaromemMycsi, €CJii OH IITyOO0KO U MPOYHO
AB YCBOWJI TEOPETUIECKUH U MPAKTHYECKUI MaTepuai, MOXeT

MIPOJEMOHCTPUPOBATH 3TO HA 3aHATHUAX U B XOJI€
IIPOMEKYTOUHOM aTTeCTaluu.

OOyuaromuiicst ICUEPIBIBAIOLIE U IOTHUECKH CTPOHHO
n3jaraeT ydeOHbIN MaTepuall, yMeeT YBSI3bIBaTh TEOPHIO C
MIPAKTUKOM, CIIPaBJIsIeTCA C pPEIIeHnEM 3aad
npodecCHOHANEHON HANIPABIICHHOCTH BHICOKOTO YPOBHS
CJI0’KHOCTH, IPAaBMIIBHO 0O0OCHOBBIBAET MPUHATHIC
peleHusl.

CB00OOIHO OpHEHTHPYETCS B YIeOHOH 1
npodeccCHOHANBHON JInTeparype.

OneHka N0 AUCUMITIMHE BBICTABISIETCS] 00y4YaIOIeMycs C
y4€TOM PE3yJIbTaTOB TEKYIIEH U IPOMEKYTOUHOMN
aTTecTaluy.

Komnerenunn, 3akpeni€HHble 3a TUCIUIITNHOMN,
c(hopMHPOBaHKI HA YPOBHE — «BBICOKHIN.

82-68/ «XOPOIIIO» BricraBnsiercst o0yuaronemycsi, €ciid OH 3HaeT

C TEOPETHYECKUI U MPAKTHYECKUIT MaTepuall, FpaMOTHO U IO
CYILIECTBY U3JIaracT ero Ha 3aHATHSAX U B X0Je
POMEKYTOYHON aTTECTALlNH, HE JIOIYCKasl CYIIeCTBEHHBIX
HETOYHOCTEM.

OO0yyaronuiicst NpaBHIbHO IPUMEHSET TEOPETHUCCKUE
HOJIO’KEHHMS TIPH PEIICHNH MPAKTHYECKUX 3a/1a4
npodeccnoHaTbHOM HAIIPABICHHOCTH Pa3HOTO YPOBHS
CIIOYKHOCTH, BJIaJIeeT HEOOXOJMMBIMH JJISl 5TOTO HABBIKAMHU
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Bbanasy/
Ixana ECTS

OneHka nmo JUCHUILINHE

Kputepun oneHkn pe3yabTaToB 00y4eHHS 110
AUCHHUILVIMHE

W IPUEMAMMU.

JlocTaTouHo XOpOIIO OpHEHTHPYETCS B YIEOHOH H
npodeccuoHaNIBHON JInTeparype.

O1eHKa N0 AUCLMITIIMHE BBICTABIISIETCSI 00Y4YaIOIIEMYCs C
y4E€TOM PE3yJIbTATOB TEKYIIECH U POMEKYTOUHOMN
aTTecTaluu.

Komnerenuuu, 3akperyi€HHbIe 3a JUCITUTIIIUHOM,
c(hopMHUPOBaHBl HA YPOBHE — «XOPOLIHIY.

67-50/
D E

«YOOBJICTBOPUTCIILHO»

BrictaBnsercst oOyuaromemMycsi, €l OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETHYECKUM U MPAKTUYECKUNA MaTepHuall,
JIOITyCKAeT OTAENbHBIE OIIMOKH IIPU €0 N3JI0KEHUH Ha
3aHATUAX U B XOJ€ MPOMEKYTOYHON aTTeCTaIIH.
OOyuaronuiicsi ICIIBITHIBAET ONPeeEHHbIC 3aTPYIHEHHS B
MPUMEHEHUH TEOPETUIECKUX MOJI0KEHAN TIPU PELIEHHN
MPaKTUYECKUX 3a7a4 MPpoecCHOHATBHON HAIIPaBJICHHOCTH
CTaHJAPTHOI'O YPOBHS CIIOXKHOCTH, BIAACET
HEOOXOIUMBIMHU IJ151 3TOr0 0230BBIMH HABBIKAMU U
NpUEMaMHU.

JleMoHCTpUpYeT T0CTaTOUHBIM ypOBEHb 3HAHUSA y4eOHOMH
JUTEepaTypsl O JUCIUILIHHE.

OrneHKa N0 AUCLMITIMHE BBICTABIISIETCSI 00Yy4YaIOIIEMYCs C
y4E€TOM PE3yJIbTaTOB TEKYIIECH U IPOMEKYTOUHOMN
aTTecTaluu.

KoMnereHnuuu, 3akperiéHHbie 3a TUCUUIUIMHOMN,
c(hOpMHPOBaHBI HA YPOBHE — «IOCTATOYHBIIY.

49-0/
F, FX

«CHCYAOBJICTBOPUTCIIBHO»

BricraBnsercst oOyuaromemycsi, €clii OH He 3HaeT Ha
0a30BOM YPOBHE TEOPETHUECKUHN ¥ IMPAKTHUCCKUN
MaTepHal, JOIMyCKaeT rpyOble OMNOKH MPH €ro U3JI0KEHUH
Ha 3aHATHUSIX U B XOJI€ IPOMEXKYTOYHON aTTECTALUH.
OOyuaronuics HCIIBITHIBAET CEPhEZHBIE 3aTPYAHEHUS B
MPUMEHEHUH TEOPETUUECKUX MOJI0KEHNN TIPU PELIEHHN
NPaKTUYECKUX 3a1a4 MPpoecCHOHATBHON HAIIPaBJIeHHOCTH
CTaHJApPTHOI'O YPOBHS CIOKHOCTH, HE BIIAZEET
HEOOXOIUMBIMHU JI51 3TOTO HABBIKAMH U IIPHEMAMH.
HemoHcTpupyeT hparMeHTapHbIE 3HAHUS Y1eOHOMH
JIUTEPATYPBI 110 TUCLUIIIMHE.

Or1ieHKa N0 JIUCIWITIMHE BBICTABIISIETCS] 00Y4YaIOIeMYycCs C
y4ETOM pe3yIbTaTOB TEKYLIEH U TPOMEKYTOUHON
aTTecTalyu.

KomMriereHnny Ha ypoBHE «JIOCTATOYHBINY, 3aKpEIIEHHBIE
3a JUCUUILTMHOM, He C(OPMHUPOBAHEI.

5.3. OneHouHbIe CpenicTBa (MaTepUaibl) ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
MIPOMEKYTOUYHOM aTTECTAIIHN O0YYArOIIUXCS IO JUCIUILTUHE

OTBeTLI:
1) Bcerna;

Texkymmi KOHTPOJIb

Ilpumepnvie 3a0anusn 01a mecmuposanus Ne 1:
Bonpoc 1. [Tycts A u B — HEKoTOpHBIE citydaitHbie COOBITHSA. BBIACHUTB, KOT1a BEPHO

CIIEIYIOIIEE YTBEPKACHHUE O BEPOSITHOCTAX RAB=A

2) uHOrAa; 3) Hukorja.
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Bonpoc 2. U3 ypHbI, conepxarteit 4 6enbix, 15 kpacHbIX 1 14 4epHBIX IIapOB, HAy/1ayy BBIHYJIH
oauH map. Halitu BEpOATHOCTB TOTO, YTO OH KPACHBIM.

OTBeThI:
St 15 15
) 33’ ) 18 ) o ' 11

Bomnpoc 3. [Taptust coctout u3 3 uszenuii nepBoro copra u 4 U3AeIUN BTOPOTO COpTa.
Haynauy BeiOpanu nBa uznenusi. HaiiTi BEposSTHOCTB TOTO, YTO OHH 002 IEPBOTO COpTAa.
OtBerbI:

2 2 1 5
1)?; 2)5; 3)?; 4) ﬁ-

Bonpoc 4. Cemb pa3 nondopocuinu MoHeTy. HaliTi BEpOATHOCTB TOTO, YTO «repO» BhIMAT 2
pa3a. BeposiTHOCTH mafieHnst MOHETHI Ha JIIO0YIO M3 IBYX CTOPOH IPHU OJHOM TOAOPACHIBAHUT
CUMTaTh OAMHAKOBBIMU.

OTBeThI:
N S 5
) o ) 128" ) g KT

Bomnpoc 5. bpocuiu urpainbHyr0 KOCTh ¢ IIECThIO OJAMHAKOBBIMU IpaHsiMHi. HallTu BEpOATHOCTH
TOT0, YTO BBHITIAJI0 HEYETHOE YHCIIO OYKOB, €CITH U3BECTHO, YTO YMCIIO BBIMABIINX OYKOB OOJIbIIE
1.
OtBerbI:

1 2

1) 0.4, 2) 1, 3) g; 4) 0.5; 5) 0; 6) 5

Bonpoc 6. M3BecTHBI 1ucnepcuy HE3aBUCUMBIX CIydalHbIX BenmuunH X u Y D(X)=0.1 u

D(Y) =2. Haiitu JUCIIEPCHUIO CIIy4alHON BEITMYHHBI Z=1 X3,
Ortser:

Bonpoc 7. 3aian 3aK0H pacnpeaeneHus: AUCKPETHON CIIy9aifHOW BETMYUHBI X

X 2 |0 1 5

p. 0.3 0.2 0.4 0.1

|

Haiitu ee MaTeMaTH4ecKoe OKUIaHUE.

OTBeThI:

1) 1.6; 2) 0.3; 3) -1; 4) 3.7.

Bonpoc 8. 3anan 3akoH pacnpeneneHust TMCKPETHON CIIy4aiiHON BeMUYuHb Y

Y, -1 0 1

P, 0.3 0.3 0.4

Haittu ee nucnepcuro.

OTBeThI:

1) 0.69; 2) 2.5 3) -1.4; 4) 3.71.

Bonpoc 9. 3akoHbI pacnpeieNeHNs HE3aBUCUMBIX CIy4alHbIX BEMUYMH X U Y UMEIOT BUA:
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X 2 |0 1 5
D 03 |02 |04 |01
Y, 1 o 1

D 03 |03 |04

HaiiTu BeposTHOCTH TOr0, YTO UX CyMMa IPUHUMAET 3HA4E€HUE paBHOE 1.
OTBeThI:
1) 0.2; 2) 0.5; 3) 0.4; 4) 1.

Bonpoc 10. Kakue u3 tpex QpyHKImiA, rpadMKu KOTOPBIX MIPUBEICHBI HA PUCYHKE, HE SBISIOTCS
(GyHKUUAMU pacrpeieIeHUs CIy4YaiHbIX BETHUUH?

1 T {
| !
1|L JI.'
F1(x) -'I'T.""- .-"l
' 0.57 “ o f
F2(X) H“-. -/
..... s
F3(X) et
I f } } } {
_02 -5 -2 1 4 7 10
-5 X 10

OTBeThI:
1) F1(x) u F2(x); 2) F1(x) u F3(x); 3) F2(X) u F3(x); 4) F1(x), F2(x) u F3(x).

Ilpumepnuie 3a0anusn 01 mecmuposanus Ne 2:

1. B cpegnem mo 7% [OOroBOpOB CTpaxoBasi KOMIIAHUS BBIIUIAYUBAET CTPAXOBYIO CYMMY.
Ucnionb3ys Gopmyny bepuymiu, Haitt ¢ TodHOCTHIO 10 0.001 BEpOSTHOCTH TOTO, YTO W3
JIECSITH IOTOBOPOB OyZeT CBSA3aHO C BBITUIATON CTPAXOBOM CyMMBI MEHEE TPEX IOTOBOPOB.

. Ucnonb3ys Teopemy MyaBpa-Jlamnaca, Haiitu ¢ TouHOCTBIO 10 0.01 BEpOsSTHOCTH TOTO, YTO
OTHOCHTEJIbHAS YaCTOTa POXKAECHUS MAJIBYMKOB JUISl ThICAYM HOBOPOXKIEHHBIX OTIMYAETCS OT
“UCTUHHON” BEPOSITHOCTU POXKJIEHUS MallburKa, koTopas paBHa 0.517, menee uem Ha 0.03.

. CnyuaiiHas BeIM4MHA pacmpesereHa mo 3akony Ilyaccona ¢ mapamerpom A=5. Haiitu ¢ Tou-
HocThIO 710 0.01 cpeaHee KBapaTUUECKOE OTKJIOHEHUE ITOW CITy4YallHOM BEJTUUYMHBL.

CnyyaliHas BeIMYMHA HMMEET MOKAa3aTeNbHBbIM 3aKOH pacnpeaeneHus. M3BecTHo, 4To €€
MaTeMaTHYecKoe oxuaanue pasHo 4. Haiitu ¢ Tounocteio 10 0.01 BeposATHOCTH TOTO, YTO 3Ta
CllydaifHas BeTMYMHA MIPUHUMAET 3HaYeHHe Ha oTpe3ke [2; 5].

CrnydaiiHas BenuMYMHA WMEET HOPMAJIbHBIA 3aKOH pacnpeneneHus. M3BectHo, dro €€
MaTEMaTUYECKOE OKUJAHUE PABHO 3, a CpeJHEee KBaJpaTHMUECKOE OTKJIOHEHHE DPABHO 2.
Haiitn ¢ Tounoctero 10 0.01 kBaHTHIBE YpoBHA 0.95 3TOM CydalilHON BETUYMHBL.

. DnekTpocTanius oocmyxuBaer ceTb 1800 ameKkTposaaml, BEpOSTHOCTb BKIIOUEHHS KaXKI0H U3
KoTophIX BeuepoM paBHa 0.9. OneHuTh ¢ MOMOIIbIO HepaBeHCTBA YeObllieBa BEPOSITHOCTh
TOTO, 4YTO YHCJIO JamIl, BKJIIOUYEHHBIX B CETb BEUYEPOM, OTJINYAETCA OT CBOETO
MaTeMaTU4YeCcKoro okujaaHus He Oosiee yem Ha 30 (mo abcomoTHOM Benmmuuue). Haiitu
BEPOSTHOCTH TOTO e COOBITHUS, UCIIONB3YsI MHTErpalbHylo TeopeMy MyaBpa-Jlamnaca.

B cpeanem 8% pabGoTocrocOOHOrO HaceleHHs HEKOTOPOTro pernoHa — Oe3paboTHBIE.
O1neHuTh C MOMOIIIbIO HepaBeHCTBA YeObleBa BEpOSITHOCTb TOTO, YTO YPOBEHb 0€3pa0OoTHIIbI

cpenu oocienoBaHHbIX 10000 paGoTOCIIOCOOHBIX KUTENEH Topoa OyAeT B mpeaenax oT 7 10
9%.
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. OnpIT cTpaxoBO KOMIIAHUU MOKa3bIBAET, YTO CTPAXOBOM Cllydail IPUXOIUTCS IMPUMEPHO Ha
KOKIBIA ABaALATHIN 10roBop. OLEHUTH C MOMOIIBI0 HepaBeHCTBa UebbleBa HEOOX0AUMOE
KOJINYECTBO JIOTOBOPOB, KOTOPBIE CIEAYET 3aKIIOUUTh, YTOOBI C BepoATHOCTHIO (.95 MOXKHO
OBLIO YTBEPXKATh, YTO JIOJIS CTPAXOBBIX ciiydaeB oTkioHUTCA oT (.05 He Gomnee yem Ha 0.01
(0 aGCOMOTHOM BeMMUYMHE). Y TOYHUTH OTBET C TIOMOIIBIO HHTETPAIbHON TeopeMbl MyaBpa-
Jlannaca.

. Beixox upimuiaT B uHKyOaTope coctaBisieT B cpeaHeM 80% uucia 3anoxeHHbIX sull. CKOIbKO
HYKHO 3aJI0KUTb SIUII, YTOOBI C BEPOSTHOCTHIO, He MeHbIIed 0.9, 0XuIaTh, YTO OTKIOHCHHE
YHCIa BBUTYHHUBIIUXCS IBIUIAT OT MaTeMaTHYECKOro OXHJIaHUS He npesbimano 50 (mo
aOCOJIIOTHOM BeNTMYUHE)?

M3BecTHO, YTO B CpPEHEM CHCTEMA HMCKYCCTBEHHOI'O HMHTEJJIEKTa HEBEPHO PACIO3HAET
6% cumBOIIOB, KOTOpBIE MOAat0Tcs Ha €€ BxoA. Mcnonb3ysa Teopemy [lyaccona umm TeopeMsl
Myaspa-Jlamnaca, HaiiTi ¢ TOUHOCTHIO 10 0.01 BEpPOSTHOCTH TOTO, YTO U3 THICAYU BXOIHBIX
CHUMBOJIOB HEBEpHO Oy/IeT pacmno3HaHo Oosee 75 CUMBOIIOB.

Ilpumepnuie 3a0anusn 01a mecmuposanus Ne 3:
. [lo nanHo¥# BBIOOpKE HAWTU OBEPUTEIbHBIE HHTEPBAJIBI IS ApaMETPOB HOPMaJIBHO pacmpe-
JIeJICHHOM reHepaibHOW COBOKYITHOCTH C HaJIeKHOCTHIO (0.99.

. Ilo manHO# BBHIOOpKE HAWTH TOBEPUTEIBHBI MHTEPBAN IJISi BEPOSATHOCTU YCIIeXa B CXEME
bepnysmu ¢ HanexHoctbio 0.99.

[lo nmaHHOW BHIOOpKE HAWTH JOBEPUTEIBbHBIM HMHTEpBAJ Ui IMapaMeTpa paclpeeieHus
ITyaccona ¢ HagexxHocTbiO 0.99.

ITo nanHO# BBIOOpKE HAWTH JOBEPHUTEIbHBIM HMHTEpBal Ul KOA(PPHUIHMEHTa KOppeNsLuu
[Tupcona c HagexxHocThIo 0.99.

[lo nanHOI BBIOOpKE HAWTU JOBEPUTENBHBIM HMHTEpBaJ ISl KO3(PQUIMEHTa KOppEIsiuuu
Kenpamna c HanexxHocThio 0.99.

CrenepupoBatrh BbIOOpKY u3 300 ciydailHBIX 4YHCEN, UMEIONIMX OWHOMHUAIBHBIN 3aKOH
pacnpenesnenus ¢ mapamerpamu size=700, prob=0.04. C nomomrsto kputepusi Konmmoroposa-
CMupHOBa MpPOBEPUTH CTATUCTHUECKYID THUIIOTE3y O TOM, YTO 3aKOH paclpeaeieHus
TEHEPAIbHONM COBOKYITHOCTH HE OTIMYAETCA OT HOPMAIBHOIO 3aKOHA pacmpenencHus. B
OTBETE 3a/1a4M yKa3aTh 3HaueHue P-value ¢ Tounocteio 10 0.001.

CrenepupoBaTh JB€ BBIOOPKH: OAHY BbIOOpKY H3 100 ciyualiHBIX 4YMCeN, HMEIOLIUX
HOPMAaJIbHBIA 3aKOH pAacCIpeeNieHus] ¢ mapameTpamu mean=16, sd=5, apyrymo BBIOOpPKY U3
200 ciyuyaliHBIX 4YHCEd, MMEIOIIUMX HOPMAaJbHBIA 3aKOH pacHpeleNieHus ¢ MapamMeTpamu
mean=27, sd=6. C nomomipto kputepuss Puiepa NpoBepUTh CTATUCTUYECKYIO THUIIOTE3Y O
TOM, YTO OTHOIIEHHWE IUCIEePCHH ABYX CIydallHBIX BeNW4MH paBHO 1. B orBere 3amaum
yka3arth 3HaueHue pP-value ¢ rounoctsio 70 0.001.

CrenepupoBath JBe BBIOOpKHM: OAHY BbIOOpKY H3 100 ciydailHBIX 4YHCeN, HMMEIOIINUX
HOpPMaJIbHBIN 3aKOH paclpeliesieHus] ¢ mapamerpamu mean=26, sd=5, npyryio BBIOOPKY U3
200 cimy4allHBIX 4YHMCEN, UMEIOIIMX HOPMAaJbHBIA 3aKOH paclpelesieHHs] ¢ IMapaMeTpamu
mean=27, sd=6. C momomipto kKputepus CTbIOJIEHTAa MPOBEPUTH TUIOTE3Y O TOM, YTO
MaTeMaTUYeCKHUe OKUJaHUsS FeHepaJbHBIX COBOKYIHOCTEH paBHbI. B oTBeTe 3amaum ykas3aThb
3HayeHue p-value ¢ Tounoctero 10 0.001.

. Cpean ciywaiiHo B3sThIX 10000 HOBOpOXIEHHBIX OKa3ajnoch 5162 manbumka. C MOMOIIBIO
TECTa MPONOPLUN MPOBEPUTH CTATUCTUYECKYIO THIIOTE3Y O TOM, YTO BEPOSITHOCTh POKIACHUS
manburka paBHa 0.5. B oTBere 3amaun ykasaTth 3HaueHue P-Value ¢ tounoctsio 10 0.001.

10. Ilo panHOW BBHIOOPKE C TOMOUIBIO XH-KBaaparT Kpurepus I[lupcoHa mpoBepUTh

CTaTHCTUYECKYIO THIIOTE€3y O TOM, YTO JB€ HOMHHATHBHBIC IIEPEMCHHBIC HE3aBUCHMBL B
OTBETE 33/1a4M yKa3zaTh 3HaueHue P-value ¢ rounoctero 10 0.001.
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Ilpumepnuie 3a0anus 0131 KOHmMpPoOIbHOU padomot Nol:
. Homep mammmHbI cocTOHUT 13 7 3HAKOB: TIEPBBIE TPU — OYKBBI, 3aTeM 4eThipe U pbl. CKOIBKO
BCEro CYIIECTBYET Pa3HbIX HOMEPOB, €CiH aja(paBUT COAEPKUT 32 OyKBbI?

. Crynenrt 3naet 14 Bonpocos u3 20. B 6unere cogepxurcs 3 Bonpoca. HaiiTi BepoaTHOCTh
TOTO, YTO CTYZCHT OTBETUT XOTsI ObI HAa OJMH U3 HUX.

. DK3aMeH y CTyJIeHTa COCTOUT U3 BYX TypoB. B mepBom Type (muchbMeHHast paboTa) eMy
npearaercs pemuts S 3aaa4d u3 30. CTyAeHT B COCTOSIHUM peiuTh 25 3aaa4 u3 30 u, eciu
OH pemraeT XoTs OblI 3 3a7a9u, TO JOMYCKAETCsI KO BTOPOMY Typy (YCTHOE coOeceioBaHue).
BeposTHOCTh 1TpoiiTH BTOPO# Typ Juis cTyAeHTa coctapisieT 0,8. YUemy paBHa BEpOATHOCTh
YCIIELIHOTO MPOXO0KIEHUS CTYAEHTOM 000UX TYpOB?

. JleTunk karamynbTUpyeTcs B MecTHOCTH, 60% KOTOpO# 3aHUMAIOT Jieca. BeposTHOCTh
Oarornoyiy4Horo npusemiieHus B secy paBHa 0,3 , a B 6e3necHoit mectHocTH — 0,9 . KakoBa
BEPOSITHOCTH OJIarONnoIyqyHOTO IPU3EMIICHUS?

. BeposiTHOCTB TOr0, 4TO HOBBIN TOBap OYJET NOJIB30BATHCS CIIPOCOM HA PhIHKE, €CIIU
KOHKYPEHT HE BBIITYCTUT aHAJIOTMYHBIN POYKT, paBHa 0,75, a Ipu HAIM4IUU
KOHKypHpyolero Topapa pasHa 0,25. BeposTHOCTb BbIIIycka KOHKYPEHTOM TOBapa paBHa
0,35. HaiiTi BEposITHOCTB TOTO, UTO TOBAp Oy/IET UMETh yCIeX.

. B nannblii paitoH n3aenus nocTapisoTces 1ByMs pupmamu B cootHomenuu 5:8. Cpenu
HIPOAYKIMH [1EpBOM (pUpMBI cTaHAAPTHBIE U3aeNUs cocTaBisAoT 90%, BTopoit — 85%. B3sToe
HayraJ u3/1ej1e oKa3ajloch CTaHIapTHEIM. HaliTH BEpOATHOCTB TOT0O, YTO OHO U3TOTOBIICHO
nepBoi (pupMoH.

Ilpumepnuvie 3a0anusa 0na KOHMPOILHOU padomovr No2:
B xone aynuTopckoil mpoBepKy KOMIIAHUU ayJJUTOpP CIydailHbIM 00pa3oM oTOupaer 5
cyetoB. HaifTu BEpOATHOCTH TOTO, UTO OH OOHAPYKUT POBHO | cueT ¢ omMOKOM, eciu
OLIMOKH cojiepkKat B cpeHeM 3% CUeToB.

B 6ank npuObsuto 1000 nsatuthicsiuHbIX Kymtop.. KakoBa BEpOSITHOCTB TOTO, UTO Cpean
HUX oKaxeTcs 5 panpmuBbix, ecnu 0,1 % kymop ¢anbmussie. Boimucats TouHyto GopMyiry
U HaWTH NpHOIMKEHHOE 3HAYSHHNE UCTIONb3Ys ITyaCCOHOBCKOE NMPHOIMKEHHE.

B nanHOM pernone kaHaujaTa B mapiaMeHT nojnepxusaet 60% nacenenus. [lpu
onpoce obiecTBeHHOro MHeHHS 06110 BBIOpaHo 1000 uenoBek. C kakoi BEpOSITHOCTHIO
MO>KHO YTBEPKIaTh, UTO B 9TOW BBHIOOPKE A0Sl U30upaTenei, moJaepKUBAIOIINX KaHI1/1aTa,
OTJIMYAETCS OT UCTUHHOMN 10JIM He Oosee uem Ha 0,027.

Cryuaitnas BenmumHa X umeerT mioTHocTs P(X) = ¢(X? -3 X + 3) mpu -1<x<1u p(x) =
0 1 ocTaNbHBIX 3HaUEHUH X. OMpeaeuTh KOHCTAHTY ¢ U MOJICYUTATh MATEMATUICCKOE
OKUTaHUE U JUCIIEPCHUIO.

[Tycth cinyqaitable BenuuuHbl X U Y HE3aBUCHUMBI U 33JJaHbl 3aKOHAMU pacIipeieIeHUs

Xi -1 0 1

i |04 0,2 0,4

yi |0 1 2 3
di 0,2 0,4 0,1 0,3

Haiitu 3akoH pacnpenenenus BenuuuHbl Z =Y — X U MaTeMaTHYECKHUE OKUJAHUS U TUCIIEPCUN
BemuunH X, Y u Z.

IMpomexxyTounas aTrecTanus (IK3aMeH)

KOHmpOJleble 680NpPOCoHL NO 0ucuumume:
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. Cnyyqaiinbie coObITHs. OCHOBHBIEC TOHATHUS alNreOpbl COOBITHH.

. Kimaccuueckas BeposiTHOcTHas cxeMa. IlepectaHOBKY, pa3MeIeHUs, COYETaHUS.

. [ToHSATHS YCIIOBHOI BEpPOSTHOCTH M HE3aBUCUMOCTHU COOBITHH.

. ®opmyna nosHOM BeposiTHOCTH U (hopmyna baiieca.

. AkcroMaTHKa TEOPUH BEPOSITHOCTEH.

. IlocnenoBarenbHOCTh HE3aBUCUMBIX HcbITaHUN. Cxema bepnyinnu. @opmyna bepnyuu.

Crnyuyall HECKOJIBKMX MCXO/I0B.

. Teopema Ilyaccona. [Tpumeps! e€ npuMeHeHus.

. JJoxanpHas Teopema Myaspa-Jlamaca. I[Ipumeps €€ npumeHeHus.

. UnTerpanbHas TeopeMa Myapa-Jlamiaca. [Ipumepsl €€ npuMeHeHus.

10. ITonsTue ciyyaiinoil BennuuHbl. DyHKIIUYU paclpeeieH sl U UX CBONCTBA.

11. TToHsiTHE TIIOTHOCTH I CIy4allHON BeTWYMHBI ¢ qudpepeHnupyemMont pyHKIuen
pacnpeneseHus.

12. CoBmecTHBIE pacnpeleleHUs Ciy4daiHbIX BeJIMYMH. [I10THOCTH MHOTOMEPHBIX
pacnpeneeHui.

13. He3aBUCUMOCTb Cily4ailHbIX BEJIMYMH.

14. MaremaTuueckoe oKuJaHue Cay4yailHOW BEJIMUYMHBI U €ro CBoicTBa. Boruncnenue
MaTEMaTUYECKUX OKUAAHUN I Pa3IMYHBIX BUJOB CIIy4alHbIX BEJIMYMH. MaTemaThuueckoe
OXHJaHUe PYHKIIMH OT CITyIaiHOW BEITMYNHBI.

15. Ilonsatue nucnepcun. ColicTBa AUCIIEpCUU. Boruncienue n1ucnepeuu Ui pa3inyHbIX BUIOB
CIIyYaHBIX BEJIUYMH.

16. IloHsATHE O MOMEHTAX BBICIUIUX MOPSIKOB.

17. Koppernstust 1 KO3pPHUIMEHT KOBapHAILIUH.

18. buHOMMANIBHBIN 3aKOH PACIIPEAEIECHUS U €T0 XapaKTEPUCTUKU: M.O., IUCIIEPCHS.

19. IlyaccoHOBCKMIA 3aKOH paclpeiesieHusI U €ro XapaKTEePUCTUKU: M.O., TUCIIEPCHS.

20. 'eomeTpu4ecKHil 3aKOH pacCIpEENICHUs U €T0 XapaKTEPUCTUKH: M.O., JUCIIEPCHSI.

21. PaBHOMEpHBI 3aKOH paclpeaeNeHusl U €ro XapaKTepUCTUKU: M.O., TUCIIEPCHSL.

22. DKCIIOHEHIMAIIBHBIN 3aKOH PacIpEeeNIEHUs U €T0 XapaKTEPUCTUKU: M.O., TUCIIEPCHSL.

23. HepaBencra YebblieBa. 3akoH OOJIBIIUX YHCEIL.

24. IlpenenbHbIE TEOPEMBI M IPUMEPHI MX TPUMEHEHUS.

25. Ilpenmer u 3a1a4i MaTeMaTH4YEeCKON CTaTUCTUKHU. BriGopka, BapualluOHHBIN psij,
IMIUPHYECKast PYHKIUS, TUCTOrpaMMa.

26. ToyeuHble OIIEHKU TapaMeTPOB paclpeAeeHUI U UX XapaKTEPUCTUKU: HECMEIIEHHOCTbD,
ONTUMAJIBHOCTB, COCTOSITEILHOCTb.

27. BeiOopouHoOe cpefiHee, BEIOOpOYHAsI TUCIIEPCHs U UX CBOMCTBA.

28. MeTo MakCUMaJIBHOTO MTPABJIONO100Ms TOCTPOCHUSI TOYEUHBIX OIICHOK.

29. OneHka MaKCUMaJIBHOTO MPABIOTION00MS U1 IapameTpa pacnpeaenenus [lyaccona.

30. OneHka MakCHUMaJIBHOTO MPABIONOA00U U1 TapaMeTpa MoKa3aTeIbHOr0 pacipeaeIeHuUs.

31. OueHka MakCUMaJIbHOTO MPaBIONOA00US AJIs MapaMeTpa HOPMaJIbHOTO pacipeiesieHusI.

32. MHTepBanbHbIE OLIEHKH [1apaMEeTPOB PaCIPEEICHUN: TOBEPUTENbHBIN HHTEPBA, YPOBEHD
3HAYUMOCTH, Ha/IEXKHOCTh OLICHKH.

33. JloBepuTenbHBIN HHTEPBAI ISl MATEMAaTUYECKOT0 0XKHUIaHUs HOPMAJIBHOTO PACIIPEAETICHUS
IIPU U3BECTHOW TUCIIEPCUMU.

34. JloBepuTenbHBIN HHTEPBA ISl MATEMAaTUYECKOT0 0XKHUIaHNs HOPMAJIBbHOTO PACIIPEAETICHUS
MIPY HEU3BECTHOM AUCIIEPCUU.

35. JloBepuTenbHbIN HHTEPBA ISl IUCIIEPCUHA HOPMAJIBHOTO paclpeAesieHUs IPU U3BECTHOM U

HEU3BECTHOM MATEMaTUYECKOM OKHJIaHUU.

N DN B WN—

O 00

Ilpumepnuie 3a0anun 013 IK3AMEHAUUOHHOU KOHMPOTILHOU PAOOMbL:
1. Cryment wumetr ¢opmyny B Tpex cmpaBouHukax. OO0ozHaumm uepe3 Aj  coObITHE,
3aKJII0YAOIIEeCs B TOM, YTO B HYKHast GOpMyIia COIEPKUTCS B i-M crpaBouHmke, | =1, 2, 3.
Beipazuts uepe3 Ai crienyroomue coObitusi: A - ¢dopMylia COIEpPKUTCS TOJIBKO B OJHOM
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cnpaBouHuke; B - dopmyna cogepxkurcs xotst 661 B oqHOM cripaBouyHuke; C - dopmynsl
HET HU B OJJTHOM CIPaBOYHHUKE.

2. B smuke 12 nmeraneid, cpeau KOTOPBIX 5 OpakoBaHHBIX. COOPIIMK Haygady H3BJICKaeT 3
neranu. HaiiTu BEpOSTHOCTH TOTO, YTO CPEIH M3BJICYCHHBIX JIETaJICi 2 KaueCTBCHHBIC.

3. B mepBoii ypue conepxkutcs 10 mapos, u3 HUX 3 OenbIx, BO BTOpOil — 6 MIapoB, U3 HHUX 2
Ocnbrx. V3 mepBoil ypHBI Haymauy M3BIEKIN | map W MepenoKuian BO BTOPYIO ypHy. Haiitu
BEPOSATHOCTH TOTO, YTO U3BJICUCHHBIN MTOCIIE 3TOTO M3 BTOPOU YPHBHI IIAp OKAKETCS OCIIbIM.

4. Ha 3aBojie, U3rOTOBIISAIONIEM OOJTHI, IEpBasi MalIMHA TPOU3BOIUT 25%, BTOpas 35%, TpeThs —
40% Bcex m3menuwii. B mX mpoaykiuu Opak COCTaBIISIET COOTBETCTBEHHO 5%, 4% u 2%.
KakoBa BeposITHOCTh TOTO, YTO CIIy4allHO BHIOpAHHBIN OONT Ae(PEKTHBIN.

5. HenpepswiBHas citydaiiHast BeanunHa X umeeT pacnpenenenne F(X) = 0 mpu x < - /4, F(X) =
1 mpu x > m/4, F(X) = c(1+sin 2xX) mpu - n/4 < x < m/4. HaiiTn KOHCTaHTy C, IUIOTHOCTh
f(x), P(-n/4 <X <m/2). IToncuurtate M[X] u D[X], m01b3ysICb HHTETPUPOBAHKEM I10 YACTSIM.

6. CTpenok momnaaaeT B LEb MPH OJTHOM BBICTPEJIE C BEPOATHOCTHIO V4. OTIEHUTH BEPOSITHOCTD
TOTO, YTO YMCJIO momnagaHuid B 1enb npu 1200 BeIcTpenax JeXUT B Mpenenax Mexay 885 u

930.

7. B smuke copepxkurcs 100 xapTouek, 3aHymepoBaHHbIX yuciaamu 1,2,...,100. U3 smuka
Haynauay 200 pa3 BEIHMMAaeTCs KapTOdkKa M cpa3y Bo3Bpamiacercs. Beimucath Gopmyny is
BEPOSTHOCTH TOTO, YTO KapToyka C 4YHUCIOM | TOSBUTCS pOBHO 3 pa3a M HAWTH
npUOIMKEHHOE 3HaUYEHUE.

8. HYCTB cnyqaﬁHble BelnuurnHbl X U Y HE3aBHCHUMEBI U 3a/laHbl 3aKOHAMH PACIIPCACICHHA

Xi 1 2 3

Pi 0,4 0,2 0,4

yi | -1 0 1 2
di 0,2 0,4 0,1 0,3

Haiitu 3akoH pacnpenenenus BenuuuHbl Z = X —Y U MaTeMaTHUECKUE OKUTAHUS U TUCTIEPCUU
Beanund X, Y u Z.

6. YuyeOHO-MeTOAMYECKOEe M NH(POPMALMOHHOE 00eceuyeHrue TUCIHILIMHBI

6.1.

CucoK HCTOYHUKOB U JIUTEPATyPhI
Jlureparypa
Ocnoenas
1. I'mypman B. E. Teopust BeposiTHOCTEH 1 MaTeMaTH4eCKasi CTAaTUCTHKA: yueb. mocodue /

B. E. I'mypmasn. - 12-e u3a., nepepad.. - M.: Beicui. o6pazosanue, 2006. - 478 c.

2. I'mypman B. E. PykoBoacTBO K pelieHunto 3a1ad 1o TeOpUH BEPOSITHOCTEH U
MaTeMaTH4ecKoi cratuctuke: yued. mocobue / B. E. 'mypman. - 11-e u3zn., nepepad.. -
M.: Bricmi. o6pazoBanue, 2006. - 403 c.

3. Kpewmep H. 1. Teopus BeposiTHOCTEH 1 MaTeMaTH4ecKasi craTuctuka: yueonux/ H. I11.
Kpemep. - 2-e uzn., nepepad. u gomn.. - M.: FOHUTH, 2006. - 573 c.

Lononnumenvras

1. Benrtuens E.C. Teopus BeposiITHOCTEH U €€ MHKEHEPHBIE MPUIOKEHUS : yuel. mocodue
JUISL CTYJIEHTOB BTY30B. - 2-€ U31., CTep.. - M.: Bricur. mk., 2000. - 479 c.

2. Benruens E. C. 3agaun u ynpakHeHUs! IO TEOPUH BEPOSITHOCTEH : yueb. mocobue s
CTYJEHTOB BTY30B. - 3-€ U31., cTep.. - M.: Beicmr. mik., 2000. - 363 c.

3. Twiopun IO.H. Aranmu3 nanHbIX Ha KommbioTepe: yued. mocobue/ FO. H. Tropun, A. A.

Makapos. - 131. 4-e, nmepepad.. - M.: @opym, 2013. - 366 c.
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Yuctsaxos B. I1. Kypc Teopun BepostHocreit. - U3n. 6-e, ucnp.. - CII6.: Jlans, 2003. -
269 c.

6.2. Ilepeuenpb pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHUKAITMOHHOM ceTn « HTEepHET

1.

7.

8.

BospinnoB b.C. Teopust BeposiTHOCTEH M MaTeMaTHyecKas CTaTUCTUKA. Y4ued. Kypc
HOY UHTYUT [DnexkTpoHHbIN pecypc]. - Pexum JlocTyna:
http://www.intuit.ru/department/mathematics/ptams/

I'opssunoBa E.P. OcHOBBI MaTemaTuyeckod craTucTuku. Yueb. kypc HOY MHTYUT
[D51eKTpOHHBIH pecypcl]. - Pexxum JoCTyna:
http://www.intuit.ru/department/economics/basicstat/

Y4eOHo-oOpazoBarenpHas (U3MKO-MaTeMaTH4eckas Oubimuoreka Ha mopraine MIUP
MATEMATUYECKUX YPABHEHUM [Dnextponnsiii pecypc]. - Pexum mocTyma:
http://eqworld.ipmnet.ru/ru/library.htm

Odunmaneueit mopran mpoexkra R [OnextpoHsslii pecype]. - Pexum pocryna:
http://www.r-project.org/

CereBbie apxuBbl cuctemMbl R (CRAN). [Dnekrponnsiii pecype]. - Pexxum mpocryma:
http://cran.r-project.org/

R — o00bekTHO-OpUEeHTHUpOBaHHAsI CTAaTHUCTHUYECKas cpeda [DNeKTpoHHBIA pecypc]. -
Pexxum noctyna: http://herba.msu.ru/shipunov/software/r/r-ru.htm

S3bIK IpOrpaMMUpPOBaHUS U BeIYMCIUTENbHASA cpefa R [DnekTponHslit pecypce]. - Pexxum
nocryna: http://r-statistics.livejournal.com/

[Tepeuens coBpemeHHBIX mpodeccuonanbHbix 6a3 manHbix (BJl) u uHbOpManmoHHO-

cnpaBounbix cucteM (MCC)

Ne /1 HammMmenoBanme
1 Mexnynaponnslie pedepatuBHble HaykomeTpudeckue b/, moctymHble B paMkax
HaAIIMOHAJIBHOM noamucku B 2019 1.
Web of Science
Scopus
2 [Tpodeccuonanvubie moMHOTEKCTOBBIE b/l, TOCTYHBIE B paMKaX HAllMOHATHLHOM

moamucku B 2019 r.
XKypuaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypuaner Taylor and Francis

3 [TpodeccrnonanbHble MOJHOTEKCTOBBIE BJ]

JSTOR

W3 nanust mo oOiecTBEHHBIM H T'YMaHUTAPHBIM HayKaM
DnexkrponHas oubmuorexa Grebennikon.ru

4 KomnproTepHble cripaBo4HbIE MPABOBbIE CUCTEMBI
Koncynprant [Lntoc,
I'apanT

7. MaTtepuajibHO-TeXHUYECKOe o0ecredeHne U CHUNINHBI

Jnst MaTepranTbHO-TEXHUYECKOTO 00eCTIeYeHUs JUCITUTUTMHBI HEOOXOTUMBI:
yueOHast ayJUTOpHUs,

JI0CKa,

MPOEKTOp (CTallMOHAPHBIN WM MIEPEHOCHOM),

KOMITBIOTEP UJIM HOYTOYK,

nporpammuoe obecrieuenue (I10).


http://www.intuit.ru/department/mathematics/ptams/
http://www.intuit.ru/department/economics/basicstat/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.r-project.org/
http://cran.r-project.org/
http://herba.msu.ru/shipunov/software/r/r-ru.htm
http://r-statistics.livejournal.com/

18

Ilepeyens nporpammuoro odecnevyenns (IIO)

Neri/mm Haumenosanue 10 IIpoussoaurens Crioco6 pacnpocTpaHeHus

1 Windows XP nm Windows 7 | Microsoft JMLEH3HOHHOE

2 Microsoft Office 2010 Pro Microsoft JIMIICH3UOHHOE

3 SA3pIk mporpamMmupoBanus R R coobmectBo CBOOOJTHO PACIIPOCTPAHIEMOE

8. ObecneueHue 00pa3oBaTEJILHOIO MPOLIECCA ISl JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbsI 1 HHBAJIN/I0B

B xone peanuzauuy AMCHUIUIMHBI KCIOJIB3YIOTCS CIAEAYIOIIHNE AOTOIHUTEIbHBIE METO b
00ydYeHUsI, TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH M IMMPOMEKYTOYHON aTTEeCTAIlMH OOYJarOIIUXCS B
3aBHCHUMOCTH OT UX UHAMBHIYaJIbHBIX OCOOCHHOCTEH:

® IS CJICTIBIX U CJIA0OBUISIIUX:

- JeKuuu O(GOPMIISIFOTCS B BHJIE AJIEKTPOHHOI'O JOKYMEHTA, JOCTYIMHOIO C IOMOIIBIO
KOMITBIOTEPA CO CIICIUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- NHChMEHHBIC 33JaHUs BBINOJHAIOTCA Ha KOMIIBIOTEPE CO CHEIHAIHM3UPOBAHHBIM
IMporpaMMHbBIM O6CCHC‘I€HI/ICM, HJIKM MOT'YT 6I)ITI) 3aMCHCHBI YCTHBIM OTBETOM;,

- obecrieunBaeTCs MHANBUAYAIbLHOEC PaBHOMEpPHOE ocBenieHne He MeHee 300 Jrokce;

- NI BBITIOJNHEHUS 3aJaHUsl TMPH HEOOXOAMMOCTH IPEIOCTABIISACTCS YBEIHMYUBAIOIIEE
YCTPOMCTBO; BO3MOXHO TAK)KE MCIIOJIb30BAaHHE COOCTBCHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIISIOTCS YBEIUYEHHBIM HIPU(TOM;

- 9K3aMeH | 3a4€T MPOBOASATCS B YCTHOW OpME MM BBHIMIOTHSIOTCS B MUCBMEHHOU (hopme Ha
KOMITBIOTEPE.

® IS TIIYXHUX U CIa0OCTBIIIAIINX:

- Jekuuu o(OpMIISIOTCS B BHUAE JJIEKTPOHHOTO JOKYMEHTa, JUOO0 TpeaoCTaBIseTCs
3BYKOYCHJIMBAOINAS alliapaTrypa WHANBUIYATBHOTO TIOJB30BaHUS;

- IMCbMEHHBIE 3a/IaHUs BHITMOJIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU (opMe;

- 9K3aMeH M 3a4€T MpOBOJATCS B IUCBMEHHOW (OopMe Ha KOMIIBIOTEpPE; BO3MOXKHO
npoBeqieHne B popmMe TeCTUPOBAHUS.

e  JUIA JIMI[ C HAPYLIEHUSMHU OIIOPHO-IABUTaTEILHOIO alllapara:

- JeKIuu O(GOPMIISIFOTCS B BHJIE AIJIEKTPOHHOTO JTOKYMEHTA, JOCTYITHOTO C ITOMOIIBIO
KOMIIBIOTEpA CO CIEeUaTIN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- INHUCBMCHHBIC 3aJaHHs BBIIIOJIHAIOTCA Ha KOMIIBIOTEPEC CO CICHUATIU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOU (pOpME UITH BBIMOIHSIOTCS B MTUCbMEHHON (hopMe Ha
KOMIIBIOTEPE.

[Ipu HEOOXOMMMOCTH MpeTyCMaTPUBAETCS YBEIHMUEHUE BPEMEHH IS ITOJITOTOBKH OTBETA.

[Ipouenypa  mpoBeneHUS  MPOMEKYTOUHOM  arTecTaluu A 0Oydaromumxcs
YCTaHABIMBAETCS € YYETOM UX HUHAUBHUIYAJIBHBIX TCUXOPU3NYECKUX OCOOEHHOCTEM.
[TpomexxyTodHast aTTeCTaIis MOXKET MTPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Ipu npoBeneHun npouenypsl OLEHUBAHUS PE3YIbTaTOB OOyUYEHHS MpeaycMaTpUBAETCS
WCIIONB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOMUMBIX B CBSI3U C HWHIUBUAYAIbHBIMHU
OCOOCHHOCTSAMHU OOYYArOIIUXCS. DTH CPEICTBA MOTYT OBITh MPEIOCTABJICHB YHHBEPCHUTETOM,
HJIK MOTYT UCIIOJIB30BATHCA COGCTBCHHBIC TCXHUYCCKHUC CPCACTBA.

[lpoBeneHre mTpoOUEAYPHl OLCHUBAHHUS  PE3YIbTaToOB  OOyYEHHUsS  JOMyCKaeTcsl C
HUCIIOJIB30BAHUEM AUCTAHIIMOHHBIX O6p2130BaTeJIBHBIX TEXHOJIOTHIA.

OGecneunBaeTcss AOCTYN K MH(GOPMAIIMOHHBIM M OMOIMOrpaduiIecKuM pecypcaM B CETH
WuTepHer Ui Kakaoro oOydaromierocs B ¢opMax, aJalTHPOBAHHBIX K OrPAaHHUYEHHUSM HX
3JI0OPOBBSI U BOCIIPUATHUS HH(DOpMAITIH:
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® IS CIICTIBIX U CTIa0OBUISIIHX:
- B ICUATHON (pOpME YBEITUICHHBIM HIPHUPTOM;
- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;
- B popMme ayauodaiina.
® IS TIYXUX U CIabOCHbIIIAIIX:
- B IeYaTHOU opMme;
- B (hOpMe IIEKTPOHHOTO TOKYMEHTA.
e Ji1si 00YYAOLIMXCSl C HAPYILICHUSMU OTIOPHO-JBUTATEILHOTO arapara:
- B Ie4aTHOH opMme;
- B (hOpMeE IEKTPOHHOTO JOKYMEHTA;
- B hopme aynuodaiina.
Y4eOHbIe ayIUTOPHH ISl BCEX BUJIOB KOHTAKTHOW M CAMOCTOSITEIIBHON pabOThI, HAy4dHas
OMOJIIMOTEKA U MHBIC MMOMEIICHHS JJIsi O0OYyYCHHUSI OCHAIICHBI CIICIHATBHBIM 000pYIOBaHHEM H

y‘le6HHMI/I MCCTaMHU C TCXHUYCCKUMU CPCIACTBAMU O6y‘IeHI/IHZ

® IS CIEIBIX U CI1a00BHUISAIINX:
- YCTpPOMCTBOM JIJIs1 CKaHupoBaHus u uteHus ¢ kamepoit SARA CE;
- nucrieeM bpaiina PAC Mate 20;
- npunTepoMm bpaits EmBraille ViewPlus;
e U TUIYXHUX M caOOCIbIIIANIUX:
- aBTOMATU3MPOBAaHHBIM pabOYMM MECTOM JJsi JIOJCH C HapylleHHeM CcllyXxa H

¢l1a00CIIBIIIAIINX;

- aKYCTUYECKHM YCHIINTENb U KOJIOHKH;
e Ui 00yYaroIMXCs C HApYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO anapara:
- IepeIBUKHBIMH, PETYINPYEMBbIMH dproHoMuueckumMu napramu CU-1;
- KOMIIBIOTEPHON TEXHUKOM CO CIIEUAIIbHBIM IPOrPaAMMHBIM 00€CTIEYEHUEM.

9. MeToauveckne MaTepUuaJibl

9.1. [Inanbl IPaKTUYECKUX 3aHATUN

Tema 1. Ciryuaiinbie coObITHS.

®dopma npoBeIeHNS — pEelIeHHE TUITOBBIX 33/1a4 JJIs 3aKperuieHust U (OpMUPOBAHUS 3HAHUH,
YMEHUH, HaBBIKOB

le/IMepH])Ie 3a/laY4YM Ui pE€IICHUSA B ayAUTOPUH:

1. Iloctpouth MOAENb BEPOATHOCTHOIO 3KCIEPUMEHTA — IO LENM CTPEISUIM 1O IEPBOTO
nomnajiaHusi (BEpOATHOCTD IMOMalaHus Mpu KaxkaoM BeicTpenie 0.3). DKCepUMEHT BBIIIOJIHUTh
1000 pa3, co3narh TaOMUILY JaHHBIX C Pe3yJAbTaTaMU U COXPAHUTH B (paiiie.

2. Haiitr uncio cmoco6oB BEIOpaTh YETHIPEX UCIIONIHUTENEH U3 17 KaHANIaTOB.

. Haymauy B3sThIll TenedoHHbIi HOMep coctouT u3 7 mudp. Haiitu ¢ Tounocteio no 0.001
BEPOSITHOCTh TOTO, YTO B HeM Bce mupsl paznmuHble. M3BecTHO, 4TO HOMEp TenedoHa He
HAYMHAETCS ¢ U(P HOJIb U BOCEMb.

Haiitu ¢ Tounocthio 10 0.01 BepoOATHOCTH TOTO, YTO YypaBHEHHE X>+bx+c=0 wumeer
NENCTBUTENbHbIE KOPHHU, €CIIU €r0 KOA(p(UIUEHTH MPOU3BOJIbHBIE JIEHCTBUTENIBHBIE YUCIA,
be[-2; 2], ce[O0; 1].

. Haiitu ¢ tounocteio m10 0.001 crarucTrdeckyro BEpOSITHOCTh TOTO, YTO MPH OJHOKPATHOM
noaOpackIBaHUU TPEX UTPAIBHBIX KYOUKOB cyMMa O4koB Oynet pasHa 10, 11 umum 12.

. Y13 xonozp! B 36 KapT Hayraj U3BJIEKIU OHY KapTy. [IpoBepuTh HE3aBUCUMOCTH COOBITHIL: A —
KapTa, KOTOPYIO U3BJIEKIIM U3 KOJIOJIbl, OKa3ajach KpacHOM MacTH; B — kapTa oka3anack Ty30M.

. IlpousBeneHo TpH BBICTpENA IO LENM U3 Opyaus. BeposATHOCTH NOMajaHus IPU IMEPBOM
BbIcTpenie paBHa 0.2; mpu BropoM — 0.4; ipu TpetbeM — 0.5. HailTu BepoSITHOCTH TOr0, YTO
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Oynet XoTs ObI OTHO MOTaIaHuE.

8. M3nenus moctaBisroTcs TpeMs ¢upMaMu B cooTHomeHuu 6:9:5. Cpenu NMpoayKIuKM TEPBOM
(bupMBI cTaHAAPTHBIE U3/1EHs COCTaBIsIIOT 95%, Bropoit — 80%, TpeTtheit — 85%. Haiitu ¢
toyHOCThIO 70 0.001 BeposSTHOCTH TOrO, YTO MNPUOOPETEHHOE HECTAHJIAPTHOE W3JENNe
U3TOTOBIICHO TPEThel (PUPMOH.

9. B cpeanem mo 9% [0roBOpoB CTpaxoBasi KOMIIAHUS BBIILUIAYUBAET CTPAXOBYIO CYMMY.
Ucnonesys Gopmyny beprymim, Haiith ¢ TodHOCTBIO 10 0.001 BeposSTHOCTH TOTO, YTO W3
JIECSITH IOTOBOPOB OYZIET CBSA3aHO C BBIIUIATON CTPAXOBOM CyMMBI MeHEe TPEX 10TOBOPOB.

10. Haiitu ¢ Tounocteio 10 0.001 BEpoSITHOCTH TOrO, YTO OTHOCHUTENBHAS YACTOTA POXKICHMS
MaJIBYMKOB JJIS1 THICSIYM HOBOPOXIEHHBIX OTIMYACTCS OT “UCTHUHHOW BEPOATHOCTU POXKICHUS
MaJburKa, kotopas pasHa 0.517, menee yuem Ha 0.01.

Yupaxuenus u3 yueounka H.I1I. Kpemepa (ocHoBHas nmuteparypa): 1.37, 1.43, 1.45, 1.53, 1.55,
1.59, 1.63, 1.67, 1.73, 1.75, 2.13, 2.16, 2.20, 2.21, 2.34.

KonTposabHbIe BONPOCHI:

©CoNo~wWNE

MopenupoBaHre BEpOSTHOCTHOIO SKCIIEPUMEHTA.

['enepupoBaHue MCeBIOCTYYaHHBIX YUCEN.

IIepecTaHOBKH, pa3MEILICHUS, COUCTAHUS.

Kiaccuueckast BEpoATHOCTHAs cxeMma.

['eomeTpHuueckoe orpeeieHue BEPOATHOCTH CIIyYaiHOTO COOBITHSI.
CratucTuecKuil NOAX0/1 K BBIYMCICHUIO BEPOSTHOCTH.

YcnoBHast BEpOSTHOCTh U HE3aBUCUMOCTH COOBITHH.

®dopmyra noaHOM BepoaTHOCTH U popmyna Baiieca.

[ToBTOpHBIE HE3aBUCUMBIEC UCTIBITAHUS U Popmyrna bepHymin.

Cnucok auTepaTypsl:

OcnosHas numepamypa

1. I'mypman B. E. Teopust BeposiTHOCTEI 1 MaTeMaTHYeCcKasi CTaTUCTHKA : yue0. mocooue / B.
E. I'mypm™man. - 12-e u3z., nepepad.. - M.: Beicu. o6pazoBanue, 2006. - 478 c.

2. Kpemep H. III. Teopusi BeposiTHOCTEH M MaTemaTthdeckas cratucTuka: ydueOnmk/ H. LI
Kpewmep. - 2-e u3n., nepepad. u gon.. - M.: OHUTH, 2006. - 573 c.

Hononnumenvuasn rtumepamypa
1. Bentuens E.C. Teopus BeposiTHOCTEH U ee MHKEHEpHbIE NMPHIOKEHHs : yuel. mocobue uis
CTYACHTOB BTY30B. - 2-€ U3[I., cTep.. - M.: Bricmr. mik., 2000. - 479 c.

2. Benruens E. C. 3agaunm u ympaxxHeHHs 1O TEOpUH BepoATHOCTEH : yued. mocobue s
CTYACHTOB BTY30B. - 3-€ U31I., cTep.. - M.: Bricmr. mik., 2000. - 363 c.

Aodpeca pecypcoe Hnmepnem.

1.

BospummaoB B.C. Teopus BeposTHOCTEH M MaTeMaTHdecKas CTaTUCTHKA. Yued. Kypc
HOY NUHTYUT [DneKTpOHHBII pecypc]. - Pexnm JIOCTYyIIa:
http://www.intuit.ru/department/mathematics/ptams/

YuebHo-00pa3oBaTenbHas (PU3NKO-MaTeMaTndeckass Oubnmuorexka Ha moptaie MUP
MATEMATHUYECKUX YPABHEHUU [Dnekrponnsii pecypc]. - Pexum mocryma:
http://eqworld.ipmnet.ru/ru/library.htm

Odunmansublii moptan npoekta R [OnekrtponHbI pecypc]. - Pexxum poctyna:
http://www.r-project.org/

CereBbie apxuBbl cucteMbl R (CRAN). [DnekrponHsiii pecypc]. - Pexxum nmocryma:
http://cran.r-project.org/

R — 00OBEKTHO-OpHEHTHPOBAaHHAsI CTAaTHUCTHYECKas cpena [DeKTpoHHBIN pecypc]. -
Pesxxum moctyma: http://herba.msu.ru/shipunov/software/r/r-ru.htm
3k w  cpema R [Onekrponsbni pecypc]. - Pexum  gocryma: - http://r-

statistics.livejournal.com/



http://www.intuit.ru/department/mathematics/ptams/
http://eqworld.ipmnet.ru/ru/library.htm
http://www.r-project.org/
http://cran.r-project.org/
http://herba.msu.ru/shipunov/software/r/r-ru.htm
http://r-statistics.livejournal.com/
http://r-statistics.livejournal.com/
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Tema 2. Ciryyaiinble BeJJMYHHBI.

dopma npoBeieHNs — pelIeHne TUIIOBBIX 3ajiay s 3aKpeIvieHus 1 popMupoBaHusl 3HaHUH,
YMEHUH, HaBBIKOB

IIpumepHbIe 3a1a4u 1JI pelieHUs] B Ay/IHTOPHM:

1. 3aaH 3aKOH paclpeneaeHus IUCKPETHON CIly4aiiHON BEIMYUHBL X
Xk | -3 -1 2 5
px | 0.2 0.4 0.3 0.1

Haiitu ¢ Ttounocteio n0 0.001 unciaoBBIE XapaKTEPUCTHUKU 3TOM CIIy4allHOM BEJIWYMHBIL:
mareMaTnueckoe oxxupanue MX, nucnepcuro DX, cpennee kBazparndeckoe OTKIOHEHHE
SDX, mony Mo, nauanenbie alphali] u nentpanbabie Muli] MomeHTBI 10 4 TOpsaKa
BKIrounTenbHO (i=1,2,3,4), acummerpuro AS, skciece E.

. OyHKIMs pacrpeencHus ciiydaiiHol BenudyuHbl umeer Bua F(X)=1/(1+exp(-x)). Haiitu c
touHocThio 0 0.001 BeposiTHOCTH coObITHIT: A — 3Ta ciydaiiHas BeIMYMHA NPUHUMAET
3HaveHus Ha otpeske [-3; 1]; B — aTa ciyuaiiHas BennurHa MPUHUMACT 3HAYCHHS, OOJIBIINE
2; C — »9rta ciyvaiiHas BeJIMYMHA IPUHUMACT 3HA4YCHUs1, MeHbIue 1. HaliTi ¢ TOYHOCTBIO /10
0.001 ymcnoBble XapaKTEPUCTUKHU ITOM CIIy4allHOW BEIWYMHBI: MATEMAaTHUYECKOE OXKHIAHHE
MX, mucnepcuio DX, cpennee kBagpatuueckoe otkiaoHeHue SDX, mauanenbeie alpha[i] u
HeHTpaibHbie MU[i] MOMeHTHI 10 4 mopsiaka BkiarouutenabHo (1=1,2,3,4), acummerpuro AS,
akcrece E. Haiitu BepoTHOCTB TOTO, YTO 3Ta Cliy4aiiHas BeJIHMYMHA PUHUMACT 3HAYCHHUS Ha
orpeske [MX-3*SDX; MX+3*SDX].

. OyHKIMs pacrpeeicHus ciiydaiHoi BenuuyuHbl umeer Bua F(X)=1/(1+exp(-x)). Haiitu ¢
touHOCThIO 10 0.001 kBanTUIE ( YpoBHS 0.8 3TOM CIydyallHON BETUYHHBL.

4. J1nst He3aBUCUMBIX CITydyalHBIX BeIMUMH X U Y HU3BECTHBI MareMaTHdeckue oxunanus MX =

7u MY = -3 u gucniepcun DX = 0.6 u DY = 2. Haiitu maTemaruueckoe oOXuJgaHHE U
JUCTIEPCHUIO cydaiHOM BenudyuHbl Z = 4X — 5Y.

5. 3ajaH 3aKOH pacrpeeieH s AByMePHO# AUCKPETHOU ciydaitHoi BenuuuHbl (X, Y)

y1=-2 y2=0 ys=1 ya=4
X1=-3 0.27 0.04 0.08 0.02
X2=1 0.03 0.12 0.03 0.07
X3 =2 0.09 0.13 0.06 0.06

Haiitn 3aK0oHBI pacnpeneeHnss KOMIOHEHT U YUCIOBBIE XapaKTEePUCTUKH CITy4alHOTO
BekTopa. Haiitu BepositHocTH: p1=P(Y=1); p2=P(Y<X); p3=P(X+Y=1); p4=P(X-Y=-3);
p5=P(X-Y=-4).

VYnpaxuenus u3 yaeonnka H.III. Kpemepa (ocHoBHas nmurepatypa): 3.26, 3.27, 3.31, 3.34, 3.40,
3.42, 3.49, 3.52, 3.61, 3.63.

KoHTpoJibHbIE BONIPOCHI:

1. ®OyHKUIMS pacnipepeneHus CaIydaiiHON BETUINHBI.

[1510THOCTH BEPOATHOCTH HENPEPBIBHOW CIYYAHON BEJTUYUHBI.
Maremarnueckoe OKMIaHUE CIYYaiiHON BEJIUYUHBI.
Jucnepcus ciy4ailHON BEJIMYHHBI.

Mona cinyyallHON BEJIMYHHBI.

KBaHTHIM ciyyailHOW BEJTMYHHBI.

TeopeTndueckre MOMEHTHI CIIy4aliHOW BEJIMYUHBI.
AcuMMeTpUsl CIIy4aliHOW BEJTMYUHBI.

DKClecc Cy4ailHOW BETUYUHBI.

e R Al
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10. XapakTepucTUKH JByMEPHOIO AUCKPETHOIO CIy4aiiHOrO BEKTOpA.

Cnucok auTepaTypsl:

Ocnosnas numepamypa

1. Kpemep H. I1I. Teopus BeposiTHOCTEH U MaTeMaTHyecKas craTuctuka: yueonnk/ H. 111.
Kpewmep. - 2-¢ u3zn., nepepad. u gom.. - M.: KOHUTH, 2006. - 573 c.

Hononnumenvnas numepamypa

1. Twopun IO.H. Ananu3 panHbsix Ha KommbloTepe: ydeO. mocobue/ FO. H. Tiopun, A. A.
Makapos. - 131. 4-e, nepepad.. - M.: @opym, 2013. - 366 c.

2. Yuctsakos B. I1. Kypc treopuu BepostHocteit. - U3a. 6-¢, ucnp.. - CI16.: Jlans, 2003. - 269 c.

Aopeca pecypcos Hnmepuem:
1. R — 00BEKTHO-OPUEHTHPOBAHHAS CTATUCTHYECKAs cpefa [DIeKTpOHHBIN pecypc]. - Pexxum
nocryna: http://herba.msu.ru/shipunov/software/r/r-ru.htm

Tema 3. OcHOBHBIE 3aKOHBI pacnpeaeIeHusl.

dopma npoBeeHNs — pelIeHNe TUTTOBBIX 3aJ1a4 IS 3aKpeIUIeHUs 1 (popMUpOBaHUS 3HAHUH,
YMEHMI, HAaBBIKOB

IIpumepHbIe 3a7a4u 1Jisl pellleHUs] B Ay IUTOPHM:
1. Cayuyaiinas BelM4YMHA UMeeT OMHOMMAIBbHBIN 3aKOH paclpenesieHus ¢ napamerpamu N=17 u
p=0.23. HaiiTu MaTeMaTH4ECKOE OXKHUJAAHNUE ITOU CIIy4alilHON BEINYMHBI.

2. CnyyaiiHas BelMUYMHA pacripeneneHa no 3akony Ilyaccona ¢ mapamerpom A=3. Haiitu c
To4HOCTHIO 10 0.01 cpenHee KBagpaTHYeCKOe OTKIOHEHHUE 3TOM ClIydyallHOW BEJTUYHHBI.

3. CnydaifHas BeJIMYMHA HWMEET IOKa3aTeIbHBIM 3aKOH pacrpesneneHus. M3BecTHo, dro eé
MaTeMaTHYeCKoe Oxkuaanue paBHo 5. Haiitu ¢ TounocThro 10 0.01 BepoATHOCTH TOTO, 4TO 3Ta
CllydaiiHas BeITMYMHA MPUHUMAET 3HaUeHHe Ha oTpe3ke [3; 6].

4. CnydvaiiHasg BeIMYMHA MMEET HOPMaJbHBIM 3aKOH pacnpezeneHus. Ms3eectHo, uto €€
MaTeMaTHYeCKOe OXKHMJaHHe paBHO 4, a cpelHee KBaApaTHUYECKOE OTKIOHEHHE DPABHO 3.
Haiitu ¢ Tounoctsto 10 0.01 xBanTuis yposHs 0.05 3T0# cirydyaliHOM BETUYHHBI.

5. TenmepupoBare BbIOOpKH ¢ 00bEMOM 1000 »351eMEHTOB Kaxaas U3 Te€HEPAIbHBIX
COBOKYITHOCTEHl ¢ 3aKOHaMH pacripesienieHus: 1) OnHoMuanbHbli ¢ mapamerpamu Size = 200,
prob = 0.04; 2) szakon Ilyaccona ¢ mapamerpom lambda = 8.1; 3) mokasaTenbHBIH ¢
napameTpoM rate = 2.5; 4) HopMmanbHBII 3aKOH ¢ mapameTpamu mean = 7, sd = 4; 5)
pPaBHOMEPHBIH C mapameTpaMu MIiN = 2, max = 5. Bce BbIOOpKHM 3ammcaTh B OJUH (peiim
JTAHHBIX U COXPAHUTH €ro B dailie.

Ynpaxuenus u3 yueonuka H.I11. Kpemepa (ocHoBHas nmuteparypa): 4.11, 4.14, 4.15, 4.18, 4.20,
4,21, 4.26.

KoHnTpoJibHbBIE BOIPOCHI:
4. buHOMMaIbHOE pacrpeseeHue.
5. Pacmpenenenue [lyaccona.
6. T'eomerpuueckoe pacmpesencHue.
7. T'mnepreomerpuyeckoe pacrpeieicHue.
8. PaBHOMepHOE pacnpenieneHue.
9. DkcnoHeHIMaNbHOE (TTOKA3aTeIbHOE) paclpeie/iCHHE.
10. HopmanibHOe pacrpeneneHue.
11. Xu-xBagpar pacnpeneneHue.
12. Pacnipenenenue CTbrofeHTA.
13. Pacnpenenenue duriepa.
14. JlorapupmMudeckn HOpMaIBLHOE pacHpeeIeHHE.


http://herba.msu.ru/shipunov/software/r/r-ru.htm
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15. Co3nanue BEIOOPKH € 33JaHHBIM 3aKOHOM PACIPEICTICHHUS.

Cnucok JiuTeparypsbl:
Ocnoenas numepamypa

1.

Kpemep H. L. Teopust BeposTHOCTEH M MaTeMaTHuecKas craTtuctuka: yueOonux/ H. III.
Kpewmep. - 2-e u3zn., nepepad. u gom.. - M.: KOHUTH, 2006. - 573 c.

Lononnumenvnasn numepamypa

1.

Tropun 10.H. Ananu3 nmanHbIX Ha KommbioTepe: yded. mocoome/ HO. H. Tropun, A. A.
Makapos. - U3n. 4-e, nepepad.. - M.: @opym, 2013. - 366 c.

Aopeca pecypcos Hnmepuem:
R — 00bekTHO-OpHMEeHTHPOBAaHHAsI CTATUCTHYECKAs cpena [DNeKTpoHHBIA pecypc]. - Pexxum
nocryna: http://herba.msu.ru/shipunov/software/r/r-ru.htm

Tema 4. Hpe}le.]]bﬂble TECOPEMBI TCOPUH BCPOHTHOCTeﬁ.

dopma npoBeieH!s — pelIeHne TUIIOBBIX 3aj1ay JIs 3aKpervieHus 1 popMupoBaHusl 3HaHUM,
YMEHUI, HaBBIKOB

IIpumepHbIe 32124 /il pelIeHUs B Ay IUTOPUM:

1.

W3BecTHO, 4TO B CpeJHEM CHCTEMa MCKYCCTBEHHOTO WHTEIUIEKTa HEBEpHO pacro3Haér 4%
CHMBOJIOB, KOTOpbIe mojaarTcss Ha e€ Bxon. Mcmonb3ys Teopemy IlyaccoHa wiu Teopembl
Myaspa-Jlamnaca, HaiiTi ¢ TOUHOCTBIO 70 (.01 BEepOSATHOCTH CIEAYIOMINX COOBITHI: A — H3
CTa BXOJIHBIX CHMBOJIOB HEBEPHO OYJIET Paclio3HAHO CUCTEMOM He Oosiee 7 cuMBOJIOB; B — u3
THICSIUM BXOJHBIX CUMBOJIOB HEBEPHO OyzaeT pacro3zHaHo cuctemor oT 30 mo 50 cumBosioB
(BrimrounTenbHO); C — U3 THICSYM BXOJHBIX CUMBOJIOB HEBEPHO OyzeT pacro3HaHo Oonee 45
CHMBOJIOB.

. Dnektpoctanuus oocimyxuaer ceTb 1900 ayekTposiaMil, BEpOATHOCTh BKIIOUEHUS KaXI0H U3

KOTOphIX BeuepoM paBHa 0.8. OIEHHUTHh ¢ MOMOIIbIO HepaBeHCTBA UeObIlieBa BEPOSITHOCTh
TOro, 4YTOo 4YHUCIO JaMIl, BKJIKOUYCHHBIX B CCTb BEUYCPOM, OTIHUYACTCA OT CBOCTO
MaTeMaTHYeCcKoro okujaanusi He Oonee yem Ha 30 (mo abcomroTHOW BenuuuHe). Haiitn
BEPOSITHOCTH TOTO YK€ COOBITHS, UCTIONB3Ysl MHTETPAIbHYIO TeopeMy Myaspa-Jlamnaca.

B cpennem 10% paboTocmocoOHOTO HacelneHHs HEKOTOPOro peruoHa — 0Oe3paboTHEIE.
OneHuTh ¢ MOMOIIBI0 HepaBeHCTBa YeObleBa BEpOsSTHOCTh TOTO, YTO YPOBEHb 0€3padOTHIIbI
cpenu obcnenoBanHbX 8000 paboTOCIOCOOHBIX KUTENEH ropoaa OyneT B mpeaenax ot 9 mo
11%.

. OmeIT CTanOBOﬁ KOMIIAaHHWHU ITOKAa3bIBACT, YTO CTanOBOﬁ cnyqaﬁ MNPpUXOAUTCS IIPUMCPHO Ha

KaKJIbIN ABaAnaThii 1oroBOop. OIEHUTH ¢ TOMOIIBI0 HepaBeHCTBA YeObIeBa HE0OX0AMMOe
KOJIMYECTBO JOTOBOPOB, KOTOPBIE CIEAYET 3aKIIOYUTh, YTOOBI C BEpOSITHOCTHIO 0.9 MOXXHO
OBLIIO YTBEP)KJIaTh, YTO JOJISI CTPAXOBBIX ciaydyaeB oTkIoHUTCA OT 0.05 He 6oree yem Ha 0.01
(o aGCOMOTHOM BenMUrHE). Y TOYHHTH OTBET ¢ TIOMOIIbIO MHTETpalIbHOM TeopeMbl MyaBpa-
Jlammaca.

. Beixon upimuiat B uHKyOaTope coctaBiseT B cpeaHeM 70% uuncia 3amokeHHbIX aull. CKOJIBKO

HY)KHO 3JI0KHUTh SUI, YTOOBI C BEPOSTHOCTHIO, HE MeHbIel 0.9, 0uaaTh, 4TO OTKIOHEHUE
YUCIa BBUTYNMUBIIMXCS IBIUBIT OT MAaTeMAaTHYECKOTO OXHUAaHUs He mpeBbimano S50 (1o
a0COJIIOTHOM BEeTMYUHE)?

VYnpaxuaenus u3 yaueouuka H.I1. Kpemepa (ocnoBHas nmuteparypa): 6.10, 6.12, 6.15, 6.17, 6.22.

KoHTposbHbIE BOIPOCHI:

1. HepasenctBo YeOnimiena.
2. 3akoH OOJBIINX YUCE.
3. Teopema bepnyrmmu.


http://herba.msu.ru/shipunov/software/r/r-ru.htm
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Teopema Ilyaccona.

JloxanbHas Teopema Myaspa-Jlamiaca.
WurerpanbHas reopema Myaspa-Jlamaca.
LlenTpanpHas npejelibHas Teopema.

No ok

Cnucok JurepaTypbl:
Ocnoenas numepamypa

1.

Kpemep H. III. Teopusi BeposTHOCTEW M MareMaTtuuyeckas cTaTUCTHka: yueOHuk/ H. III.
Kpemep. - 2-e uzn., nepepad. u gomn.. - M.: FOHUTH, 2006. - 573 c.

Lononnumenvnasn numepamypa

1.

I'mypman B. E. Teopust BeposTHOCTEl 1 MaTeMaTHyecKasi CTaTUCTHKA : yueO. mocobue / B. E.
I'mypmaH. - 12-e u3z., nepepad.. - M.: Bricur. o6pazoBanue, 2006. - 478 c.

Aopeca pecypcoe Unmepnem:

1.

R — 00bekTHO-OpHMEeHTHUPOBAaHHAS CTATHUCTUYECKAs cpeia [ DIEKTPOHHBINA pecypc]. - Pexum
noctyna: http://herba.msu.ru/shipunov/software/r/r-ru.htm

Tema 5. OueHkH napaMeTpoB pacrnpe/ieseHui.

dopma npoBeeHNs — pelIeHNe TUTTOBBIX 3a]1a4 IS 3aKpeIUICHUs 1 (opMUpOBaHUS 3HAHUH,
YMEHMH, HAaBBIKOB

HpnMeprle 3alaYM JIs pE€IICHUA B ayAUTOPUH:

1.

9

[To nmanHHOW BBIOOpKE Uil yKa3aHHOH TEPEMEHHOW HAaWTH O0BEM BBIOOPKH, KOJIUYECTBO
MPOMYIIEHHBIX 3HAYCHHUN, HAMMCHbBIIIEE W HAUOOJbIIIee BHIOOPOYHBIC 3HAUCHUS, TOCTPOUTH
TaOJIMIly YacTOT.

. Ilo nanHo¥ BbIOOpKE JUIsl yKa3aHHOM MEepeMEHHOW HalTh cpeiHee apupMeTndyeckoe, Moy U

MEUaHy.

. Ilo nanHo# BRIOOpKE AJI yKa3aHHOW MEPEMEHHOI HalWTH BBIOOPOUYHYIO TUCTIIEPCHUIO, CpeHEe

KBaaApPaTHYCCKOC OTKIIOHCHUC U KBAPTUJIHN.

[lo nanHO#M BBIOOpKE Ui yKa3aHHOM MEPEMEHHON HaMTH BHIOOPOYHYIO ACUMMETPHIO U
JKCLECC.

. Ilo nanHO¥N BBIOOpKE Ui yKa3aHHOM Mapbl CIy4alHbBIX BEIMYMH HAWTH TOYEHHYIO OLIEHKY

ko duurenta koppensuuu [Iupcona.

. Ilo nanHoO¥W BBIOOpKE ISl YKa3aHHOM Mapbl CIyYallHBIX BEMTUYMH HAWTH TOYEYHBIE OLIEHKH

ko PunmentoB koppemsiuuu Criupmena u Kenpanna.

[To nanHO¥ BBIOOpPKE ISl yKa3aHHOW IEPEMEHHOW MOCTPOUTHh TUCTOTpaMMy 4YacTOT U
TUCTOTPaMMy OTHOCUTEJIBHBIX YaCTOT.

[lo pmanHOM BBIOOpPKE IS YKa3aHHOW IEPEMEHHOM HaWTH HSMIOUPUYECKYIO (YHKIUIO
pacripesieieHus] U SMIIMPUYECKYIO0 IUIOTHOCTh BeposTHOCTU. [locTpouTh rpaduku 3THX
(GyHKLIHU.

. [To nanHO# BEIOOpPKE /IS YKa3aHHOW MEPEMEHHON MTOCTPOUTH aquarpaMmy boxplot.

10. ITo nanHOM BBIOOpKE AJIS YKa3aHHOM Mapbl HEPEMEHHBIX OCTPOUTH JUArpaMMy PacCcesHUs C

PErpeCcCUOHHON MPAMON.

11. Ilo manHOW BBIOOpKE HAWTH JOBEPHUTEIbHbIE HHTEPBAJIBl JJIS MapamMeTpoOB HOPMAaIbHO

pacrnpeeIeHHON TeHepaIbHOM COBOKYITHOCTHU € HaIe)KHOCThIO 0.99.

12. Ilo naHHO¥W BHIOOpKE HAWTH JOBEPHUTEIBHBIN MHTEPBAN JUIS BEPOSITHOCTH YCIeXa B CXEMe

bepnynnu ¢ HagexxHocTbio 0.99.

13. Ilo nmanHOW BBIOOpPKE HAWTH MOBEPUTEIBHBIM HHTEPBAJI I TapameTpa pacIipeaciiCHHs

ITyaccona ¢ HagexxHOCTBIO 0.99.
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14. Ilo nanHO#l BHIOOpKE HAWTH JOBEPUTENBHBIA WHTEpBAN Ul Ko3(duimeHTa Koppersuun
[Tupcona ¢ HapexHoctsro 0.99.

15. Ilo nanHO# BHIOOpKE HANTH NOBEpUTENBHBIA WMHTEpBAI Ui KOd(dULIMEHTa KOppensuuu
Kennanna ¢ sagexxaoctbio 0.99.

3anaun u3 pykoojcta B.E. 'mypmana (ocHOBHas nutepatypa): 451, 459, 462, 472, 474, 476,
484, 485, 490, 491, 494, 502, 515, 517, 521.

KoHTposbHbIE BOIPOCHI:
1. Pa3BenouHbIN aHATU3 JIAHHBIX.
2. Bpoluncnenue BEIOOPOYHBIX XapaKTEPUCTHUK.
3. Tabmurs! 9acTor.
4. T'ucrorpammel.
5. Jlmarpammel boxplot.
6. Jluarpammel paccesHuUsl.
7. DOwmnupuueckas QyHKIUS pacpeaeIeHUs.
8. OMmupuyeckas MI0THOCTh BEPOSTHOCTH.
9. ToueuHoe OlIEHUBAaHUE MTAPAMETPOB PACIIPEACIICHUM.
10. aTepBanbHOE OLICHUBAHHUE MTAPAMETPOB pacpeIeTICHUH.

Cnmcok Jureparypsbl:

Ocnoenas numepamypa

1. I'mypman B. E. PykoBOACTBO K pELICHHIO 3a/1a4 110 TEOPUHU BEPOATHOCTEH U MAaTEMaTUUYECKON
craructuke: yueo. mocobue / B. E. 'mypmasn. - 11-e usn., mepepad.. - M.: Beic.
oOpasoBanue, 2006. - 403 c.

Lononnumenvrnasn numepamypa

1. Tiopun IO.H. AHanu3 naHHbIX Ha KommbioTepe: yueb. mocobue/ FO. H. Triopun, A. A.
Makapog. - 3x. 4-e, nepepad.. - M.: ®opym, 2013. - 366 c.

Aopeca pecypcoe Hnmepnem:

1. TopsunoBa E.P. OcHoBbl Maremarnyeckod craTucTuku. Yued. xkypc HOY HMHTYUT
[DnexTpoHHBIT pecypc]. - Pexxum JIOCTyTa:
http://www.intuit.ru/department/economics/basicstat/

2. R — 00BEKTHO-OpUEHTHPOBAaHHAS CTATUCTUYECKAs cpena [DIeKTpOHHBIN pecypc]. - Pexxum
nocryma: http://herba.msu.ru/shipunov/software/r/r-ru.htm

Tema 6. [IpoBepka cTATHCTHYECKUX THIIOTE3.

dopma npoBeIeHNs — pelIeHne TUITOBBIX 3aJ1au s 3aKperUieHus 1 popMupoBaHUs 3HaHUH,
YMEHUI, HaBBIKOB

IIpumepHbIe 321241 1Jis1 pellieHUs] B Ay IMTOPHUU:

1. CrenepupoBath BbIOOpKY u3 500 ciydallHBIX YHCe, WUMEIOMUX OWMHOMHAIBHBIA 3aKOH
pactipenenenus ¢ napamerpamu size=700, prob=0.04. C nomomsto kputepus llanupo-Yuika
MPOBEPUTHh CTATUCTHUYECKYI0 THIIOTE3y O TOM, YTO 3aKOH pachpenesieHhss TeHepaTbHOU
COBOKYITHOCTH HE OTJIMYAETCS OT HOPMAJILHOT'O 3aKOHA PACTIPEIEIICHHUS.

2. Tlo panHOoi BbIOOpPKE ¢ moMmoulblo Kputepus KommoropoBa-CMupHOBa NpOBEPUTH
CTaTUCTUYECKYIO TUIIOTE3Y O TOM, YTO yKa3aHHas IEPEMEHHAs UMEET 3aKOH pacIlpeciICHHUs],
KOTOPBIM CTATUCTHYECKU 3HAYMMO HE OTIMYAETCSI OT HOPMAJIBHOIO 3aKOHA PaCIPEIEICHHUS.

3. CreHepupoBaTh JBE BBIOOPKH: OAHY BBIOOpKY U3 200 ciaydallHBIX YHCE, HMEIONIUX
HOPMaJbHBIA 3aKOH pacrlpeieNieHus ¢ mapamerpamMu mean=16, sd=5, apyryio BBIOOpKY H3
300 ciaydailHbIX YHCEN, MUMEIOIIMX HOPMaJbHBIA 3aKOH paclpeleseHus] C NapaMeTpamu


http://www.intuit.ru/department/economics/basicstat/
http://herba.msu.ru/shipunov/software/r/r-ru.htm

26

mean=27, sd=6. C nomoipto kputepuss duriepa MpoBEpPUTh CTATUCTUYECKYIO THIIOTE3Y O
TOM, YTO OTHOLIEHUE AUCIEPCHU IBYX CIIYYailHBIX BEIUYUH PaBHO 1.

4. Tlo nanHO#l BBHIOOpKE ¢ MOMOIIBI0 KpuTepHss CTbIOJIEHTa MPOBEPUTH TUIIOTE3Y O TOM, YTO
MaTeMaTUYECKOE OKHUIAaHUE YKa3aHHOW MePEMEHHOM paBHO 27.

5. Ilo manHO#l BRIOOpKE C MOMOILIbI0 KpuTepHst CThIOIEHTa MPOBEPUTH THIIOTE3y O TOM, YTO B
JBYX IpyIIax MaTeMaTUYECKUE OXKUIAHUS YKA3aHHOW IEPEMEHHON PaBHBI.

6. [lo manHO BBIOOPKE C MOMOIIBIO KPUTEPHsS YHIKOKCOHA MPOBEPUTH THIOTE3y O TOM, YTO
MOJIO’KEHUE YKa3aHHOW NMepEeMEHHOM paBHO 27.

7. Ilo nanHOM BBIOOPKE C MOMOUIBIO KPUTEPHUsT YHUIKOKCOHA MPOBEPUTH TUIIOTE3Y O TOM, YTO B
JIBYX I'PYIIIAaX YPOBHU YKa3aHHOU IEPEMEHHON PaBHBI.

8. Cpenu cay4daitHo B3aThIX 10000 HOBOPOXKIEHHBIX OKazanoch 5143 manbunka. C MOMOIIBIO
TeCTa MPONOPLUNA MPOBEPUTH CTATUCTUYECKYIO THIIOTE3Y O TOM, YTO BEPOSITHOCTh POKICHUS
Malibuuka paBHa 0.5.

9. Ilo nanHO# BHIOOPKE C TOMOIIBIO T€CTA MPOIMOPIHI MPOBEPUTH CTATUCTUYECKYIO THIIOTE3Y O
TOM, YTO B JBYX IPYIINax BEPOSTHOCTH YKa3aHHOTO COOBITHS PaBHBI.

10. Ilo nanHOM BBHIOOPKE MPOBEPUTH CTATUCTUUECKYIO TMIIOTE3Y O TOM, YTO JUIsl YKa3aHHOM Iapbl
CIIy4aifHbIX BeNTUYHMH KoddduumeHT koppensuuu [lupcona pasex HyIio.

11. Ilo nanHO¥M BBEIOOPKE MPOBEPUTH CTATUCTHUECKYIO THIIOTE3Y O TOM, YTO JUIS YKa3aHHOMW Mapbl
CIlydaiiHBIX BEJTMYUH KOdPPUIHMEHT Koppemsinun CrupMeHa paBeH HYIIO.

12. Tlo paHHOl BBIOOPKE C TOMOIIBIO XH-KBajpaT Kputepus IlupcoHa mpoBepuTh
CTaTHUCTUYECKYIO TUIIOTE3Y O TOM, UTO JIBE€ YKa3aHHBIE CIydailHble BEJIMYUHBI HE3aBUCUMBI.

3anaun u3 pykoojcta B.E. 'mypmana (ocHoBHas nuteparypa): 556, 560, 567, 570, 574, 581,
606, 610, 617, 623, 627, 635.

KoHTpoJibHbBIE BONPOCHI:

1. Ilpumenenue craructuueckoro kpurepus llanupo-Yunxka.
ITpumenenune crarnuctudyeckoro Kpurepus Koiamoroposa-CMupHOBa.
IIpumeneHune cratuctuyeckoro kpurepus duiepa.

[TpumeHneHune crarucTuyeckoro Kkpurepust CThIONEHTA.
IIpuMeHeHne CTaTUCTUYECKOTO KPUTEPUST YHIIKOKCOHA.
[IprumeHeHue Tecta mponopIUH.

IIpumenenune xu-kBaapar kpurepus [Inpcona.

Nk wbd

Cnucok JimTeparypsbl:

OcHosHas numepamypa

1. I'mypman B. E. PykoBoACTBO K pelIeHHIO 3a/1a4 110 TEOPUH BEPOSITHOCTEN U MaTEMaTHUECKON
cratuctuke: yueo. mocooue / B. E. 'mypman. - 11-e uzn., nepepad.. - M.: Beici.
obpa3zoBanue, 2006. - 403 c.

Jlononnumenvnas rumepamypa

1. Kpemep H. L. Teopust BeposiTHOcTel M MareMmaTudeckas cratuctuka: ydeOnuk/ H. I
Kpemep. - 2-e uzn., nepepad. u gomn.. - M.: FOHUTH, 2006. - 573 c.

Aodpeca pecypcoe Hnmepnem:

1. R — 00BbeKTHO-OpHEHTUPOBaHHAs CTaTHCTUYECKas cpea [ DIeKTpOHHBIN pecypc]. - Pexum
noctyna: http://herba.msu.ru/shipunov/software/r/r-ru.htm
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Ilpunooicenue 1
AHHOTALNUA AUCHOUTTJIINHBI

Hucuunnmua «Teopus BEpOATHOCTENM M MareMaTU4yecKash CTaTUCTHUKA» PEAIU3YETCs Ha
dakynpTeTe HMHPOPMAIMOHHBIX CHUCTEM M Oe3omacHocTH Kadenpoil GyHIaMEHTAIbHOH U
IIPUKJIATHOW MATEMAaTUKU.
Lenp nucuumiubel: GopMUpOBaHUE 0A30BBIX MPEJCTABICHUNH O TEOPUU BEPOATHOCTEH U
MaTEMaTUYECKON CTaTUCTHKE MO YIJIOM 3pEHUS UX MPAKTUYECKOTO MPUIIOKEHUS B Pa3InYHBIX
o0yacTsX Hay4YHBIX HCCIEIOBAaHUN M HWHKCHEPHOM MPaKTHKHU. 3amaunu: Ha TpUMepe
KOMOWHATOPHOM TEOpHUU BEPOSTHOCTEH MEPEHTH K OOIIMM MOHATHUSM TEOPHH BEPOSITHOCTEH U
MaTeMaTUYeCKON CTaTUCTUKU, CGHOPMYIUPOBATH OCHOBHBIE TEOPEMbI, HEOOXOAMMBIC IS
NOHMMAHHUS CMEXHBIX TUCHUIUIMH U IPAKTUYECKOH 1eATEIbHOCTH.
JucuuniuHa HanpaBieHa Ha (POPMUPOBAHUE CIEIYIOIMIMX KOMIETCHIIUNA:
e OIIK-1 - cmocobeH HpPUMEHSTh €CTECTBEHHOHAYYHbIE W OOIIEHH)KEHEPHBIC 3HAHHS,
METOJbl ~MATeMAaTUYECKOTO aHaiu3a U MOJETUPOBaHUS, TEOPETUYECKOTO H
IKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS B MPO(HECCHOHAIBHON AEATEIbHOCTH;
e OIIK-6 - crocobeH aHanM3UpPOBaTh U pa3padaThIBaTh OPraHU3ALMOHHO-TEXHUUYECKUE U
SKOHOMHMYECKHE TMPOLECChl C MPUMEHEHHEM METOJOB CHCTEMHOIO aHaiu3a |
MaTEMaTHYECKOI0 MOJICITUPOBAHUSI.
B pe3ynbraTe 0CBOSHUS NUCHUIUIMHBI 00yUYaOUTUIICs T0JIKEH:
3namy: ciiydaliHple COOBITHSI U CiydailHble BEIMYUHBI, 3aKOHBI paclpeiesieHUs]; 3aKOH
OOJIBIINX YUCEI, METO/IbI CTATUCTUYECKOTO aHAIN3a

Ymemb: BBIUUCIATH BEPOATHOCTH CIIyYalHBIX COOBITHH, COCTABIATH M HCCIEIOBATH
(GYHKIMU ~ paclpefieNieHuss CIy4alHbIX BEJIMYMH, ONPENeNsaTh YHUCIOBbIE XapaKTEePHCTUKU
CIly4allHbIX BENMYMH; 00pabaThIBaTh CTATHCTUUECKYI0 HH(POpPMAIMIO JJsl OLIEHKUM 3HAueHUH
IIapaMeTpOB U MPOBEPKH 3HAUMMOCTH TUIIOTES

Brnaoemwv: BepOATHOCTHBIM MMOAXOJOM K IIOCTAHOBKE M PELICHUIO 3a/lad, HaBbIKaMHU
paboTel ¢ OMOAMOTEKaMM MPUKIAAHBIX MPOrpaMM JJIsl PELICHUS BEPOSTHOCTHBIX U
CTaTHUCTUYECKHX 3a/a4.

[To nqucuuIuIMHe NpeaycMOoTpeHa MPOMEXYTOUHas aTTecTalus B (opMe dK3aMeHa.

OO01mmast Tpy10eMKOCTh OCBOSHUS TUCIUTUTHHBI COCTABIISIET 3 3a4CTHBIC CTUHUIIBL.
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YTBEPXIEHO
[Tporoxon 3aceqanust kKapeapsl

byHIaMEeHTaTBbHOW U MPUKIATHON MaTEMaTUKH
Nel3 o1 22.06.20

JIUCT UBMEHEHUI
Ha 2020/2021 yueOHbIi TO

1. [lepeyenb nporpammuoro odecneuenus (I10)

Tabnuya 1
Ne HanmenoBanwme 10 IIpomsBogutens | Crmoco0 pacmpocTpaHeHHS
/1
1 Microsoft Office 2010 Pro Microsoft JIMIEH3UOHHOE
2 Windows XP / Windows 7 / Windows 10 | Microsoft JIMIEH3MOHHOE
3 [Tnargopma ZOOM Zoom JIMIIEH3UOHHOE

2. [lepeyenn coBpeMeHHBbIX MpodeccnonalbHbIX 0a3 1aHHbIX (/1) 1 nHdopmanoHHo-
cnpaBouHbIx cuctem (MCC)

Tabruya 2

Neri/it

HaumenoBanue

1

MexnyHapoaHble pedepatuBHbIe HaykoMeTpuueckue bJl, mocTynHbie B pamkax
HalMoHaILHOH nmoanucku B 2020 T.

Web of Science

Scopus

[Tpodeccuonanbubie moHOTEKCTOBBIE BJI, JOCTYITHBIE B paMKax HAIlMOHATbHON
noamnucku B 2020 T.
XKypnansr Cambridge University Press

SAGE Journals

Kypnanst Taylor and Francis

KomnproTepHbie CipaBOYHBIE TPABOBBIE CUCTEMBI
Koncynsbrant I1nroc,

I'apant




