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1. [TosicHuTEILHAA 3aNIMCKA

1.1. Henp u 3a1a9u TUCTUTUTHHBI

Llenv oucyunaunv: GopMupoBaHuEe O0a30BBIX MPEACTABICHUN O TEOpPUU BEPOSTHOCTEH U
MaTEMaTHYECKON CTATUCTHKE IO YTJIOM 3PEHHS MX MPAKTHYECKOTO MPUIOKECHUS B Pa3IMIHBIX
001aCTAX HAYyYHBIX UCCIIEAOBAHUM U MHKEHEPHON MPAKTHKH.

3adauu Oucyunaunel: Ha TIpUMEpPEe KOMOWHATOPHON TEOPHH BEPOSTHOCTEH MEPEHTH K OOLINM
HOHATHUAM TEOPUHU BEPOSTHOCTEH M MAaTEeMAaTUYECKOH CTaTUCTHKH, c(HOpMYIUPOBATH OCHOBHBIE

TCOPCMBI, HCO6XOI[PIMBIC JUIA TIOHUMAaHUs CMEXHBIX JUCHUIIIIMH U HpaKTI/I‘-ICCKOI\ﬁ JACATCIIbHOCTH.

1.2. ®opMupyeMble KOMIIETEHIIMU, COOTHECEHHBIE C TUIAHUPYEMBIMH pe3yJIbTaTaMu 00yueHUs

IO AUCLHUIIIINHEC!

Komnerennus
(Ko ¥ HAMMEHOBAHUE)

NuankaTopbl KOMIeTeHIIN T
(Ko ¥ HAMMEHOBAHUE)

Pe3yabTaTsl 00yueHus

OIIK-1 - Cnocoben
IIPUMCHSAITH
€CTeCTBCHHOHAYYHBIC U
OO0IIeHH)KEHEPHBIC
3HAHUSI, METOJIbI
MaTeMaTHYECKOTO
aHanmmM3a u
MOJICTUPOBAHUS,
TEOPETHIECKOTO 1
IKCTIEPUMEHTATHLHOTO
HCCIICTOBAHUS B
poeCCUOHAITBHOM
JICSITENIbHOCTH

OIIK-1.1 - 3HaeT OCHOBHI
MaTeMaTuKH, (GU3UKH,
BBIYUCIINTEILHON TEXHUKH U
MPOrpaMMHUPOBAHUS

3HaTh: CIIy9aliHbIC COOBITUS U
CJIy‘-IafIHBIe BCIIMYHHBI, 3aKOHBI
pacrpeeneHus; 3aK0H OOJIBIITNX
YHCEIT, METOBI CTATUCTUYECKOTO
aHanm3a

OIIK-1.2 - Ymeer pemats
CTaHAapTHBIC IpodeccHOHaTbHEIE
3a7auyl ¢ IPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U
OO0IENHKEHEPHBIX 3HAHUH,
METOA0B MaTeMaTHIECKOTO
aHaJIM3a U MOAEIMPOBAHUS

YMeETh: BBIUUCIATH BEPOSITHOCTH
CITy4aliHBIX COOBITHIA, COCTABIIATh H
WccIenoBaTh PYHKIMN pacipeesieHUs
CIIy4YaiHbIX BEIMYWH, OIPEICIISATh
YHCIIOBBIE XaPAKTEPUCTUKH CITyIaiHBIX
BEJIMYMH; 00pabaThIBaTh
CTaTHCTHYECKYIO MH(pOpMALUIO IS
OLICHKH 3HAYECHUI MapaMeTpOB U
MIPOBEPKH 3HAUMMOCTH TMIIOTE3

OIIK-1.3 - Brageet HaBbIKaMU
TEOPETUYECKOT'O U
AKCIEPUMEHTAIEHOTO
HCCIIETOBAHNS O0BEKTOB
podeCCHOHATEHOM
JIEATETLHOCTH

Biagers: BEpOSATHOCTHBIM MTOIXOI0M K
MMOCTAHOBKE U PEIICHUIO 337134,
HaBBIKAMU PA0OTHI C OMOITHOTEKAMU
MPUKIAHBIX POTPAMM JUIS PEIICHHS
BEPOSATHOCTHBIX U CTATHCTHYCCKUX
3a7a4

OIIK-6 - ciocoben
aHaTM3UPOBATH U
pa3pabaTriBaTh
OpraHU3aInOHHO-
TEXHUYECKHUE U
DKOHOMHYECKHE
MIPOIIECCHI C
NPUMEHEHHEM METOJIOB
CHCTEMHOTO aHaIn3a U
MATEMATHUYCCKOT O
MOJICITUPOBAHUS

OIIK-6.1 - 3HaeT OCHOBBI
SKOHOMHYECKO# TeopHH,
CHCTEMHOTO aHaIn3a,
MaTEMAaTHYECKOTO
MOJICITUPOBAHUS

3HaTh: City4aliHbIe COOBITHS U
ClTydaliHble BETMYHNHBI, 3aKOHBI
pacpeeeHNs; 3aKOH OOJBIIIIX
YHCEell, METOJIbI CTATUCTHUYECKOTO
aHaym3a

OIIK-6.2 - YMeeT mpuMeHsTh
METO/IbI CUCTEMHOTO aHAIIN3a,
MaTeMaTHYECKOTO
MOJICITUPOBAHUS ISl aHAJTH3a U
pa3paboTK! OpraHU3aIMOHHO-
TEXHUYECKUX U IKOHOMHUUECKUX
MPOIIECCOB

YMeTh: BBIUUCIIATH BEPOSTHOCTH
CITy4alHBIX COOBITHIA, COCTABIISTh H
WCCIe0BaTh (PYHKIIMU PacIpeICIiCHUS
CITYYaifHBIX BEIIMYUH, OMIPECIIATh
YKCJIOBBIC XapaKTEPUCTHKU CITy4YaiHbIX
BEJINYMH; 00pabaThIBaTh
CTATUCTHUUYECKYIO HH(POPMAIHIO JITS
OLICHKH 3HAYEHUI MapamMeTpoB U
MTPOBEPKH 3HAYMMOCTH TMIIOTE3

OIIK-6.3 - Bnazneet HaBBIKAMH
aHamu3a u pa3paboTKU
OPraHU3alMOHHO-TEXHUUECKUX U
SKOHOMHUYECKHX MPOIIECCOB C
MPUMEHEHUEM METOJIOB
CHCTEMHOIO aHaIN3a !
MaTeMaTHYECKOTO
MOJICITUPOBAHUS

Bnazners: BEpOSTHOCTHBIM MOIXOAOM K
MOCTAHOBKE U PELICHHUIO 3a/1ad,
HaBBIKAMH PabOTHI ¢ OMOIHOTEKAMH
MPUKJIAAHBIX TIPOTPaMM ISl peILIeHUS
BEPOSITHOCTHBIX M CTATHCTHUECKUX
3amay




1.3. MecTo AMCUUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON POTrpaMMBI

Jucuunnuua «Teopust BEpoOATHOCTEM M MaTeMaTH4ecKas CTAaTUCTUKA» OTHOCHUTCA K
00s13aTeNpHOM YacTH OJIOKa JUCIHMILTMH Y4eOHOTO TUIaHa, H3ydaeTcs B 4 ceMecTpe.

Jlis ocBOEHMSI THUCUUIUIMHBI HEOOXOAMMBI 3HAHWS, YMEHHUS U BIaJeHUS, cHOpPMHUpPOBAHHBIEC B
XOJIe M3YYCHHs CICIYIONIMX TUCIUIUIMH M TPOXOXKIEHUs mNpakTuk: «JIuHeitHas anrebpa u
aHAJIUTUYECKass TeoMeTpus», «MaremaTHdyecKkui aHanu3», «JluckpeTHas MareMaTHKay,
«MaremaTtuueckas yoruka», «IIporpammupoBanue», « ABToMaTH3alus BBIYHCICHUM B 3aadyax
nHopmaTu3anmK TyMaHuTapHOU cdeprl», «BBeaenume B mpodeccuro», «HubopmanmonHo-
KOMMYHUKAI[MOHHBIE TEXHOJOTUNY, « IKOHOMUKAY, «IHOCTpaHHBIH S3BIKY.

B pesynbraTe OCBOGHMSI JUCHUIUIMHBL (DOPMHUPYIOTCS 3HAHUS, YMEHHS U BJIAJCHUA,
HEOOXOUMBIC JUISI M3YUYEHUS CIEAYIONMX AWCIUILUIUH M TPOXOXKICHUS MPaKTHK: «MeTomsl
aHaJIn3a COLMAIBHO-D)KOHOMHUYECKHUX MPOLECCOBY, «MoaenupoBaHue U ONTUMH3ALUS B 3a7a49ax
UHpOpPMATU3AUN TyMaHUTapHOU cdepbl», «CHUCTEeMHBIM aHaaM3 W NPUHATHE PEHICHUH B
3amauax wHpOpMaTH3aUu TyMaHuTapHO cepw», «Texnonmorun Big Data B rymanuTapHoi
chepey, «HTEIIIEKTYabHBIE HH()OPMAIIMOHHBIC CUCTEMBI B TYMaHUTapHOU cdepey, «Cucremsl
KOMITJIEKCHOW O€30MacHOCTH OpTraHM3alluii ryMaHuTapHOU cdepbl», «IIpumeHenne HEMpOHHBIX
ceTell B TyMaHUTapHOU ceper.

2. CTpyKTYypa AMCHHUIIMHBI

OO6mmas Tpyn0EMKOCTh AUCIUILTUHBI cOCTaBisieT 3 3.e., 114 4., B TOM uncie KOHTaKkTHas pabora
oOyyaromuxcs ¢ npemnoaaBaTeneM 42 4., IPOMEXKYTOUHAsl aTTecTanus 18 4., camocTosiTebHas
pabota oOyyaromuxcs 54 4.

Buner yue6HON paboThI
(B gacax)
KOHTAKTHAR - DOpMBI TEKYIIET0 KOHTPOJIS
N cE _‘m: yenesaemoctn,
W Paznen mucuuIuinHbl/ TEMBbI ::: E g E (hopma IpoMeXyTOUHOI
S 2 = § aTTeCTaLuH
= E = | 2 g g g (no cemecmpam)
2 s5| 82| &g
IQ:) I:Q" g E = O a
1 | AKCcMOMAaTHUKa TEOPUH BEPOAT- 2 2 6 Ormpoc
HOCTEH Ha KOHEYHOM MHOKECTBE OTueT 1o BBIOJHEHUIO
BHEAYIMUTOPHBIX 33aJaHHH
2 | Ilonarue ciyyaiiHBIX BETUYHH U 2 2 8 Omnpoc
UX XapaKTEPUCTHK OTueT 1o BHITOTHEHUIO
BHEAyAUTOPHBIX 33aHUH
Tectuposanue Ne 1
3 | OcHOBHBIE THIIBI pacHpeesIeHui 2 2 6 Omnpoc
CIIy4aiHbIX BEJIMYUH OTueT 1o BBIOJHEHUIO
BHEAYIUTOPHBIX 3aJaHHH
KontponbHas pabora Nel
4 | 3akoH OOJNBIIKX YUCEI U TIpe- 2 2 4 Ormpoc
JieTIbHbIE TEOPEMBI OTueT 1o BBIOIHEHUIO
BHEAYIUTOPHBIX 3aJaHHH
Tectuposanue Ne 2
5 | OueHkH mapaMeTpoB pacrpene- 2 2 6 Ormpoc
JeHUH’ OTueT 1o BBIOJHEHUIO
BHEAYAUTOPHBIX 33aHUH
KonTponbHas pabora Ne2
6 | MeToa HaMMEHBIIIUX KBaJpaToB 2 2 6 OTYeT MO BHITIOTHEHUIO
BHEAYIMTOPHBIX 33JaHHH
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Buapl yae6HOM paboThI
(B yacax)
KOHTAKTHAA g 5 DOpMBI TEKYIIETO KOHTPOJIS
No S = ycnesaemocTd,
i Paznen mucuumimuHbl/ TEMBI E E g QE (hopMa IPOMEKYTOIHOM
8 ;\ § § aTTeCTalnu
= E = | 2 g g g (no cemecmpam)
2 5| 82| &8¢
IO:,‘) l:g" g Eoe O o
7 | OCHOBHBIE MOHATHUS TPOBEPKHU 4 4 8 Ormpoc
CTaTHCTUYECKHUX TUTIOTE3 OT4eT 1o BHIITOJHEHUIO
BHEAYAUTOPHBIX 33aHUH
TectupoBanue Ne 3
8 | Pabora ¢ bubmmoTeKaMu TIpH- 4 6 10 | Otyer 1o BHITIOJIHEHUTO
KIIQTHBIX TTPOTPAMM pEIICHHS BHEAYAUTOPHBIX 33IaHUH
BEPOSITHOCTHBIX U CTATHCTHUYEC-
KHX 33134
OK3aMeH 18 9K3aMeH 1o OmeTam
UTOTOBAasi KOHTPOJIBbHAS
pabota
Hroro: 20 22 18 54

3. Copep:xkanue TUCHUNITHHBI

Tema 1. AKCHOMAaTHKA TeOPUHN BEPOSTHOCTE HA KOHEYHOM MHOXKeCTBe.

HcTtopuueckuii 0030p. MecTo Teopun BEepOsSTHOCTEH B €CTECTBEHHBIX HaykaX. [Ipumepnl
NPOCTEHIINX CIyYalHBIX COOBITHH. “YpHA”, Kak NMpuOOp TMOJTYYCHHS CIYYalHBIX COOBITHIA.
CraTtuctudeckoe orpejieneHue BeposTHOCTU. [oHATHE NmpocTpaHCTBA 3JIEMEHTAPHBIX COOBITHHA
Ha KOHEYHOM MHOXecTBe. AnreOpa coObiTuil. BepositHocTh. Kiaccuueckoe ompeneneHue
BEPOSTHOCTH. DJIEMEHThl KOMOMHATOPUKU. BpluncieHre BepOsSTHOCTEH COOBITHI ¢ MOMOILBIO
koMOuHaropuku. [lonstue ycnoBHo# BepositHocTH. Dopmyna momHoM BepositHocTU. Dopmyria
Baiteca. HezaBucumocts coObiTuii. [lpumenenus QopMynbl TMOTHOH  BEPOSATHOCTH.
[TocnenoBarenbHOCTh HE3aBUCUMBIX WCIIBITAHUM, Kak BbIOOpKa u3 “ypHbl”. [IpeacraBienue o6
3JIEMEHTAPHBIX COOBITUSAX Ha MPUMEPE CYETHOTO MOIOPACHIBAHUS MOHETHI.

Tema 2. [lonsiTHeE CIy4YalHBIX BeJTHYNH M UX XapPAKTEPUCTHK.

Omnpenenenue U NpUMepsl MPOCTEHIINX CITydallHbIX BeIuunH. Tabnuua pacnpeneneHus u
GyHKUMsA pacmpeneneHus ciay4yaiiHoM BenuuuHBL. [IOHSATHE IUIOTHOCTH paclpeneneHusl.
Omnepanyu HaJ Cly9aiiHBIMU BEJIMYMHAMU (CIIO’KEHHE, YMHOXKEHHE U Oojiee o0mue GyHKINU OT
CllydaifHbIX BENMYMH). MaTeMaTHueckoe OXHMJIaHHE CIy4alHOW BEIMYMHBI U €ro CBOMCTBA.
Hucnepcust cimydailHOM BEJIMYHMHBI U €€ CBOMCTBO. [IoHATHE 0 MOMEHTaX Cily4aillHbIX BEJIMYHH.
HepasenctBa UebbiméBa. [TonsaTHE HE3aBUCUMOCTH CITy4allHBIX BeMMYUH. Jlucniepcus TuHEHHON
KOMOMHAIIMY HE3aBUCUMBIX CIy4YailHbIX BEIMYMH. 3aKOH OOJIBLINX YHCEN AJs cXeMbl bepHyu.

Tema 3. OcHOBHBIE THIIBI pacnpele/IeHuH CJIyYaiHbIX BeJTUYHH.

Baxnble Ki1acchl IUCKPETHBIX paclpefeicHuil. bBUHOMHANbHBINA 3aKOH pPaCHpEAcIICHHUS.
3akoH pacnpenenenus Ilyaccona. I'eomerpudeckoe pacmpeaeneHue. [ unepreoMmerpruyeckoe
pacnpeneiieHre. XapakTEpUCTHKUA AITUX pACHpPENEICHUd M UX CBOMCTBA. BaxHble Kiacchl
HEIPEPBIBHBIX pacnpeenacHuii. PaBHOMepHOE, MOKA3aTeIbHOE W HOPMAJIbHOE PACIPEACICHUS U
UX XapakTepUCTUKM M CBOMCTBA. PacmpeneiieHHss HEKOTOPBIX CIy4YaWHBIX BEJIMYHUH,
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NpEACTaBIAIOMNX c0o00i (yHKIMM HOPMAaJbHBIX BelMW4YMH (pacnpenencHus Pwuimepa, Xu-
kBajpat, CTbIOJICHTA).

Tema 4. 3akoH 00JbIIMX YHCEJI U NIPeieJbHbIE TEOPEeMbI.

OmnpezneneHue MOCIENOBATEIbHOCTH, YAOBIETBOPAIOLIEH 3aKOHY OOJBLIMX 4YHCEN
(Teopema MapkoBa). [Ipenenbnass Teopema Ilyaccona nmist cxemsl bepnymmm. Ilonstie o
JOKAJIbHOM W HWHTErpajbHOM TMpenesbHbIX TeopeMax Myaspa-Jlamiaca U LHEHTpaIbHOM
IIPEACIIBHON TEOpEME.

Tema 5. OueHku napaMeTpoB pacnpeaeJeHui.

Bapuanonnsie psabpl U smnupuyeckas GyHKIUS pacnpeneneHus. TodeuHble OIeHKU
napameTpoB. OIEHKM MaTeMaTHYeCKOro OXHUAAHHs, TUCIEPCUHM U UX CBOMcTBA. Meton
MaKCHMaJbHOTO MpaBaonoao6us. UHTepBaibHbIE OLEHKH.

Tema 6. MeToa HAUMEHbIINX KBaJpaToB.

Onucanue npuHIuIa METO0Ja HAWMCHBIIMX KBaApPaToB. HpI/IMCHeHI/Ie K 3agadyamM
JIMHEHHOM perpeccuu, HEJIMHEHHOU perpeccuu u 3agavyaM IAUCHCPCUOHHOI'O aHAJIM3a.

Tema 7. OcHOBHBIE NOHSATHSA MPOBEPKU CTATUCTUHIECCKUX I'HIIOTES.

[locTanoBka 3amaum mpoBepku runore3. CpaBHEHHE [BYX paclpeneieHuil (TMOoHATUE
YPOBHSI CTaTUCTUYECKON 3HAUMMOCTH, KPUTUYECKOM 00IacTH M O0JIACTH MPHUHATUS THIIOTE3bI).
[IpoBepka mpoCTON CTATUCTUYECKOM THIIOTE3bI O MapaMmerpe B cxeme bepnyimu. Kpurepun
®duiepa, xu-kBagpar U CTeIOAEHTA.

Tema 8. Bu0/IM0OTEeKH NPUKJIATHBIX IPOTPAMM pellieHUs] BEPOATHOCTHBIX U
CTATHCTHYECKMX 3a1a4.

OO0mmue cBeieHUs O Cpeie CTATUCTUIECKUX BBIYMCICHUH U S3bIKE TPOrpaMMupoBanus R.
MopaenupoBaHue BEpPOSTHOCTHOTO ASKCHEpPUMEHTA. ['€HepupoBaHUE TMCEBIOCTYYalHBIX YHCEN.
Kombunatopuka. Beruncienue BeposTHOCTEH CIlydalfHBIX COOBITHI: KIIACCUYECKHH, TeOMEeTpH-
YECKHH M CTaTUCTHYECKHH moaxo/. Vcrmonp3oBaHue BCTPOSHHBIX (DYHKITUH OCHOBHBIX 3aKOHOB
pacnpeeneHus s pelieHuss BEPOATHOCTHRIX 3amad. HaxokaeHue BHIOOPOYHBIX XapaKTepHUC-
TUK. ToUueuHOE W MHTEpPBAIBHOE OLICHMBAHHWE MapaMeTpoB pacrpeneneHui. [IpoBepka craTuc-
THYECKHX rumnotes3. [loctpoeHue u uccienoBaHue CTaTUCTUUECKUX Mozenel. KoppensunoHHbIH,
PETPECCUOHHBIN U TUCTIEPCUOHHBIN aHanu3. [[pumMeHeHre MeToja HAMMEHBIIMX KBAPaTOB.

4. O0pa3oBaTesibHbIE TEXHOJOTHHU

Ne Buasbl yueOHbIX
HaumenoBaHue pa3sjesia . Oo0pa3oBaTte/ibHbIe TEXHOJIOTHH
n/n 3aHATHN
1 |2 3 4
1 Axcmomaruka Teopuu Be-  |Jlexmus 1 BBoaHas jeKknus ¢ UCIHOJIL30BaHUEM
pOSITHOCTEM Ha KOHEYHOM BHJIEOMATEPUAJIOB U pecypcoB ceTu MuTepHeT
MHO>XECTBE
[IpakTrnueckoe Pemenue THNOBBIX 3a7a4 JUIsl 3aKPEIUICHUS U
3anarue 1 (bopMHpOBaHHS 3HAHWUN, YMEHUH, HABBIKOB
CamocrosTenbHas | [IncTaHIIMOHHBIN Kype B ceTH MHTEepHeT,
pabora pernieHue 3aaa4
2 |llonstue cnyvaitubix Benu-|JIexkums 2 Jlexmus-6ecena ¢ npumeneaneM UKT
YUH U UX XapaKTEPUCTUK
[IpakTrueckoe Pemenne THNOBBIX 3a7a4 JUTSI 3aKPEIUICHUS 1
3aHsITHE 2 (hopMupoBaHUs 3HAHUI, YMCHUI, HABBIKOB




CamocrosTenpHas | luCTaHIIMOHHBINA Kypc B ceTH VIHTepHET,
pabora peleHue 3a1a4d
OcHOBHBIC THITHI pactipene- |JIekmus 3 Jlexmmsi-6ecena ¢ mpumenenuem UKT

JIEHUN CITy4YallHbIX BEJIMYUH

[IpakTHueckoe Pemenue THNOBBIX 3a7a4 JUIsl 3aKPEIUICHUS U
3aHsaTHE 3 (hopMupoBaHUs 3HAHWUN, YMEHUI, HABBIKOB
CamocrosTenbHas | [lucTaHIIMOHHBIN Kypc B ceTu MHTepHeT,
pabota pelieHue 3aaau

3aK0oH OOJBIINX YUCENT U Jlexmus 4 Jlekius-6ecena ¢ npumeHenneM UKT

IIpeJeNIbHbIE TEOPEMBI
[IpakTuyeckoe Pemenue THIOBBIX 3a7a4 JUIsl 3aKPEIUICHUS U
3aHsATHe 4 (dhopMHUpOBAHUS 3HAHUH, YMEHU, HABBIKOB
CamocrosTenbHas | [luCTaHIMOHHBIN Kypc B ceTu MHTepHeT,
pabora perieHue 3a1a4q

Ouenku mapameTpoB pac- |Jlekmus 5 Jlekius-6ecena ¢ npumeneraneM UKT

npeneaecHui
[IpakTrueckoe Pemenue THNOBBIX 3a7a4 JUIsl 3aKPEIUICHUS U
3aHATHE 5 (bopMHpOBaHHS 3HAHW, YMEHUH, HABBIKOB
CamocrosTenbHas | [IncTaHIIMOHHBIN Kype B ceTH MHTEepHET,
pabora pernieHue 3a1a4

Merton HauMeHbIINX KBaa- |Jlexuus 6 Jlexmus-6ecena ¢ npumeneaneM UKT

paToB
[IpakTHueckoe Pemenre THIOBBIX 3aja4 A 3aKPETUICHUS U
3aHATHe 6 (hopMupoBaHUs 3HAHUI, YMCHU, HABBIKOB
CamocrosTenpHas | luCTaHIIMOHHBINA Kypc B ceTH VIHTepHET,
pabora peleHue 3a1a4d

OcHOBHBIC TOHATHSA TIpO-  |JIekmmm 7-8 Jlexmmsi-6ecena ¢ mpumenenuem UKT

BEPKHU CTaTUCTHUYECKUX

TUIOTE3 [Ipaktuueckue  |PemieHue TUNOBBIX 3a7a4 ISl 3aKPEIUICHUS U
3aHATUS 7-8 (hopMupoBaHUs 3HAHUN, YMEHUI1, HABBIKOB
CamocrosTenbHas | [lucTaHIIMOHHBIN Kypc B ceTu MHTepHeT,
pabota pelieHue 3aaa4

PaGota ¢ 6ubInorekamMu Jlexmun 9-10 Jlekius-6ecena ¢ npumeHenneM UKT

MPUKIAJAHBIX IPOTPaAMM

penieHus BepoATHOCTHBIX U [[IpakTuueckue  (PerieHue TUMOBBIX 3a4ay AJs 3aKPEIICHUS U

CTaTUCTHYCCKHUX 3aJ1a4

3aagaTusa 9-11

CamocTosTenbHas
pabora

(dhopMHUpOBAHUS 3HAHWUH, YMEHHU, HABBIKOB

Huctanuuonnsiit Kypc B cetu IHTepHET,
peleHue 3a1a4

5. OneHka nJIaHNpPyeMbIX Pe3yJIbTATOB 00y4eHHUs
5.1. Cucrema oLleHUBAHUS




DopmMa KOHTPOJIS Makc. KOJIH4ecTBO 0AJI0B
3a oany padorty Bcero
Texynuii KOHTPOJIb:
- ompoc 2 bamna 10 6ammoB
- OTYET 1O BBINOJIHEHUIO BHEAYJUTOPHBIX 3aJJaHUN 5 Gansos 15 6annoB
- TECTUPOBAHUE 5 6amnos 15 6amios
- KOHTpOJIbHAS paboTa 10 6amtoB 20 6amroB

[IpomesxxyTounas arTecTauus (IK3aMeH):

- OTBETHI Ha BOIIPOCHI OMIIETA 10 6amroB 20 6amioB
- UTOTOBasl KOHTPOJIbHAS padoTa 20 6atoB 20 6amtoB
HToro 3a cemecTp (IMCIUILTHHY) 100 GannoB

[TomydeHHBIN COBOKYIHBIM pe3yJIbTaT KOHBEPTHPYETCS B TPAJULMOHHYIO LKAy OLICHOK U B
mkany oueHok EBpomeiickoll cuctembl mepeHoca u HakoruieHus: kpenutoB (European Credit
Transfer System; ganee — ECTS) B cooTBeTCTBHMM € TabIULEH:

100-0amnpHas MIKaIa TpanuuroHHas MKaza Ixamna ECTS
95 -100 A

23904 OTJIMYHO B

68 — 82 XOpouIo 3a4TeHO C

56 - 67 D

5055 YIOBIETBOPUTEILHO E

20 - 49 FX

0-19 HEY/IOBJIETBOPUTEIHLHO HE 3a4TEHO 7

5.2. Kputepun BbICTaBJICHHS OLICHKHU MO TUCIUILIAHE

Banasl/ Onenka mo qucuunjuHe | Kputepun oneHKH pe3yJbTaTOB 00y4eHHs 10

IMxana ECTS AUCIHHUILIMHE

100-83/ «OTIIUYHO» BricTaBnsiercst o0yuaromeMycs, eciu OH TTyOOKO | MTPOYHO
A, B YCBOWJI TEOPETUYECKUIN U TIPAKTUYECKUI MaTepUa, MOXET

MPOJIEMOHCTPUPOBATH 3TO HA 3aHATUAX U B XOJIC
MIPOMEXKYTOYHOU aTTECTAIIH.

OO0yJaromuiics HCYESPITHIBAIONIE U JIOTHYECKH CTPOWHO
M3JIaraeT yueOHbIH MaTepHall, YMEET YBA3BIBATh TECOPHIO C
MPAKTUKOU, CIIPABIISIETCS C PEIICHUEM 3a/1a4
podeCCHOHATTLHOM HAMPaBIEHHOCTH BBICOKOTO YPOBHS
CJIIOXHOCTH, TIPABHUIIHHO 0O0OCHOBBIBACT MPUHSTHIC
peuieHus.

CB00OHO OpUEHTHPYETCS B Y4eOHOH 1
podeCcCUOHATBEHON TUTEPATYPE.

OreHKa 10 AUCIUTLIMHE BBICTABIISICTCS 00YJaIONIeMyCs C
y4ETOM pe3yJIbTaTOB TEKYIIEH 1 TPOMEKYTOUHON
aTTeCTaIHH.

Komnerenunu, 3akperi€HHbIE 3a AUCIUTIIIUHOM,
c(hOpMUPOBAHBI HA YPOBHE — «BBICOKUIN.

82-68/ «XOPOLLIO» BricTaBnsiercst o0yuaromeMycs, eciii OH 3HaeT

C TEOPETUYECKUI U TPAKTUUECKUI MaTeprall, 'paMOTHO U T10
CYILECTBY M3JaraeT €ro Ha 3aHATHUAX U B XOJ€
MIPOMEKYTOYHOH aTTecTalluu, He IOIMyCKast CYLIEeCTBEHHbIX
HETOYHOCTEM.

OO6yyaromuiicss paBUIHHO PUMEHSIET TEOPETHUECKHE
TIOJIO’KEHUS TP PEIICeHNH MPAaKTHYECKUX 3a7a4
npodecCHOHANBHON HAIIPABICHHOCTH Pa3HOI'0 YPOBHS
CJI0)KHOCTH, BJaJieeT HeOOXOUMBIMHU JIJIsl 3TOTO HaBbIKAMHU
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banany/
IIkaxa ECTS

OneHka nmo THCHUILINHE

Kpurtepun oueHkn pe3yJibTaTOB 00y4eHHs 110
AUCHHUILVIMHE

U npuéMamu.

JlocTaToyHO XOPOLIO OpUEHTUPYETCS B Y4eOHOH 1
npodeccuoHaNIBHON JINTEpaType.

OreHka 1o AUCIUIUINHE BBICTABIAETCS 00yUaloeMycs ¢
y4€TOM PE3YJIbTaTOB TEKYILEH U IPOMEKYTOUYHOU
aTTecTaluHy.

Komnerenunu, 3akperi€HHbIE 3a AUCIUIIITUHOM,
chOpMHPOBaHBI HA YPOBHE — «XOPOLLIHIAN.

67-50/
D,E

«YOOBJICTBOPUTCIBHO»

BricraBnsercst oOyuatomemycsi, €y OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUMN U MPAKTUUECKUI MaTepua,
JOTYCKaeT OT/IENIbHBIE OMIMOKH MPU €ro N3JI0KEHUH Ha
3aHATUAX U B XOJI€ IPOMEKYTOYHOU aTTECTalUU.
OOyuaromuiicst UCTIBITHIBAET ONPECIEHHBIE 3aTPY THEHUS B
NIPUMEHEHUH TEOPETUUECKUX MTOJIOKEHUH NPU PELLICHUN
MPaKTUYECKUX 3a7a4 MPOo(eCCHOHANBHON HANPaBICHHOCTH
CTaHJApPTHOI'O YPOBHS CII0KHOCTH, BJIAJEET
HEOO0XOIUMBIMHU IJIS1 3TOr0 0a30BBIMH HAaBBIKAMU U
IIPUEMaMU.

JleMOHCTpUpPYeT AOCTaTOYHBIH yPOBEHb 3HAHUS YUEOHOM
JIUTEPATYPBI 110 AUCLHUTUIHHE.

OreHKa 1Mo AUCIUILINHE BBICTABIAETCS 00yUaloIeMycs ¢
y4E€TOM PE3YJIbTaTOB TEKYILEH U IPOMEKYTOUYHOU
aTTeCTalHy.

Komnerenunu, 3akperi€HHbIE 3a AUCIUILIIUHOM,
c(OpMHUPOBaHBI HA YPOBHE — «IOCTATOUHBIN).

49-0/
F, FX

«HCYAOBJICTBOPUTCIIBHO»

BricTaBnsercs oOyuatomemMycsi, €ClIi OH HE 3HAaeT Ha
0a30BOM YPOBHE TCOPETHUCCKHUMN U MPAKTUICCKUAN
MaTepHa, JOMycKaeT rpyObie OMIMOKH MPH €0 U3JI0KEHUH
Ha 3aHATHUSX U B XOJI€ IIPOMEXYTOYHON aTTECTALUU.
OOyuaromuiicst UCTIBITHIBAET CEPhE3HBIC 3aTPyAHEHUS B
NIPUMEHEHUH TEOPETUUECKUX MTOJIOKEHUHN NPU PELLICHUN
MPaKTUYECKUX 3a7a4 MPOo(eCCHOHANBHON HAPaBICHHOCTH
CTaHJapTHOI'O YPOBHS CII0KHOCTH, HE BIaEET
HEOOXOIUMBIMHU AJIS1 3TOI'0 HABBIKAMH U IPUEMaMHU.
JeMoHcTpupyeT (pparMeHTapHbIe 3HAHUS YICOHOM
JIUTEPATYPHL 110 JUCLUTIIMHE.

O1eHKa 10 IUCIMIUIMHE BBICTABIISIETCS] 00y4YalOIIEMyCs C
y4E€TOM PE3YyJIbTAaTOB TEKYIIEH U IPOMEKYTOUHOU
aTTECTALH.

KomneTrennnn Ha ypoBHE «IOCTaTOUHBIINY, 3aKPETNIEHHBIE
3a AUCLMIUIMHOM, HE C()OPMHUPOBAHBI.

5.3. OneHouHbIe CpeacTBa (MaTepHabl) I TEKYIETO KOHTPOJIS YCIIEBaeMOCTH,
HPOMEXKYTOYHOH aTTecTaluy 00yJaroMmuXcs M0 TUCIUTUTHHE

Texkymuii KOHTPOJIb

Ilpumepnuie 3a0anun ona mecmuposanus Ne 1:
Bomnpoc 1. [Tycts A u B — HEKOTOpbIE CiTy4aiiHble COOBITHS. BBISICHUTE, KOT/1a BEPHO

CIIeIyIoIIee YTBEPKIACHHUE O BEPOSTHOCTAX P(A-B)< P(4).

OTBeTLI:
1) Bcerna;

2) uHOrIa; 3) HuKoOrAA.
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Bonpoc 2. U3 ypHbI, conepixkaiieit 4 6enbix, 15 kpacHbIX U 14 4epHBIX IAPOB, HAY1a4y BBIHYJIH
oauH map. HaliTu BEpOATHOCTB TOTO, YTO OH KPACHBIH.

OTBeTHI:
i 15 1 s
D33 ZETE Ry Y1

Bonpoc 3. [Taptus cocrout u3 3 u3aenuii nepBoro copra u 4 u3AeIUld BTOPOTO COpTa.
Haynauy BeiOpanu aBa uznenusi. HaliTi BEpOSTHOCTB TOTO, YTO OHU 00a MIEPBOTO COpTa.
OTtBeTbI:

2 2 1 5
) = 2) 7 3) = 4 77

7 3 7 11

Bonpoc 4. Cemb pa3 nogopocuinu MoHeTy. HaliTu BEpoSITHOCTB TOTO, YTO «rep0» Bbman 2
paza. BepodTHOCTH MajieHUs] MOHETHI Ha JIIOOYI0 U3 ABYX CTOPOH IIPU OJHOM MOJ0pachIBAaHUU
CUUTATh OJIMHAKOBBIMH.

OTBeTHhI:
D N N
)7 ) 128" Vg ETH

Bomnpoc S. bpocunu urpanbHyr0 KOCTb € IIECThIO OAMHAKOBBIMU I'paHsaMU. HalTu BepoATHOCTH
TOTO, YTO BBINAJIO HEYETHOE YMCIIO OYKOB, €CITH H3BECTHO, YTO YUCIIO BHIMABIINX OYKOB OOJIBIIIE
l.
OtBernI:

1 2

1) 0.4; 2) 1; 3) E; 4) 0.5; 5) 0; 6) E

Bomnpoc 6. 3BecTHBI TUCTIEPCUN HE3aBUCUMBIX CIIyYalHbIX BeIMUYMH X U Y D(X)=0.1 u

D(Y) =2. Haittu JMCTIEPCHIO CITYUaiHOM Bemuunnbl £ = 10X -3Y
Otser:

Bonpoc 7. 3aian 3aK0H pacnpeneneHus AUCKPETHON CITydaifHOW BETUYUHBI X

X 2 |0 1 5

i

0.3 0.2 0.4 0.1

Pi

Haiitn ee MaTeMaTHUeCKOE OKUIAHUE.

OTBeTHI:

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

Bonpoc 8. 3aan 3aKoH pacnpeneneHus: AUCKPETHOW CITydaifHOW BETUYUHBI Y
V. -1 0 1

Ds 0.3 0.3 04

Haiitu ee qucnepcutro.

OTBeTLI:

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

Bonpoc 9. 3akoHbI pacnpeieleHHsI HE3aBUCUMBIX CIy4alHBIX BeIMYUH X M Y uUMEIoT BUA:
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D

¥V, -1 0 1
De 0.3 0.3 0.4

HaiiTu BEposATHOCTBH TOT0, YTO UX CyMMa IPUHUMAET 3HAUEHUE paBHOE 1.
OTBeThI:
1) 0.2; 2) 0.5; 3) 0.4; 4) 1.

Bonpoc 10. Kakue u3 tpex QpyHKImii, rpadKu KOTOPBIX NMPUBEIECHBI HA PUCYHKE, HE SBISIOTCS
(GYHKUIMAMU pacipeAeeHns Cly4aiiHbIX BETHUUH?

F2(x)
F3(x) T -
| ; : : : |
-5 - 1 4 10
—02 7
-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).

Ipumepnvie 3a0anun oasa mecmuposanun Ne 2:

1. B cpegnem no 7% [IOroBOpoB CTpaxoBasi KOMIAHUS BBIIJIAYMBAECT CTPAXOBYIO CYMMY.
Ucnons3ys ¢opmyny beprymim, Haiitu ¢ TouHoctbio 10 0.001 BeposSTHOCTH TOTO, YTO U3
JIECSATHU TI0TOBOPOB Oy/IET CBSA3aHO C BBIIUIATON CTPAXOBOM CyMMBI MEHEE TPEX IOTOBOPOB.

2. Ucnonb3ys TeopeMy Myaspa-Jlannaca, Haiitu ¢ TouHocThio 0 0.01 BEpOsSATHOCTH TOrO, YTO
OTHOCHUTEJIbHAs YacTOTa POXKICHUS MAJIBUUKOB ISl THICSYM HOBOPOXKIEHHBIX OTIIMYAETCS OT
“HCTUHHON BEPOATHOCTU POXKIACHUS MajibuuKa, kotopas paBHa 0.517, menee uem Ha 0.03.

3. CnyuaiiHas BeJIMYHMHA pacmpesesneHa mo 3akony Ilyaccona ¢ mapamerpom A=5. Haiitu ¢ Tou-
HocThio 710 0.01 cpenHee KBagpaTUYECKOE OTKIOHEHUE ATOM CIIy4YailHOW BEJTUYUHBI.

4. CnydaiiHas BelMYMHA HMMEET IIOKAa3aTENIbHBIM 3aKOH pacnpezeneHus. M3BecTHo, 4dro €€
MaTemMaTHueckoe oxkuaanue paBHo 4. Haiitu ¢ Tounoctbio 10 0.01 BeposTHOCTH TOTO, UTO 3Ta
cilydaiiHasi BeIMUMHA IPUHUMAET 3HaYeHue Ha oTpeske [2; 5].

5. CnyuaiiHas BeJIMYMHA HMEET HOPMalIbHBIM 3aKoH pacmpeneneHus. M3BecTHo, 4yto €€
MaTeMaTHYeCKOoe OXHJAHHE paBHO 3, a cpelHee KBaJpaTHUECKOE OTKIOHEHHE pPaBHO 2.
Haiitu ¢ Tounoctsto 10 0.01 kBanTUIE YpoBHS 0.95 3T0M ciryyaiiHOM BETUYHMHBI.

6. DnekTpoctanius oocayxkuBaeT ceTh 1800 a5ekTpoaamIl, BEpOSITHOCTh BKIIOUCHUSI KaXK0W U3
KOTOphIX BeuepoM paBHa (0.9. OneHUTh ¢ MOMOIIBIO HepaBeHCTBA UeObIIeBa BEPOSITHOCTh
TOT0, YTO YHCJO JamI, BKIIOYEHHBIX B CETb BEUYEPOM, OTJIMYAETCS OT CBOEro
MaTeMaTHYeCKOro oxujaanuss He Oonee yem Ha 30 (mo abcomroTHOW Benuuwue). Haiitu
BEPOATHOCTH TOTO K€ COOBITHSI, CIIONIb3Ysl MHTErpalibHyto Teopemy Myaspa-Jlamaca.

7. B cpemnem 8% pabOTOCIIOCOOHOTO HAaceJIeHHsT HEKOTOPOro peruoHa — Oe3paboTHbIE.
OneHuTh C TOMONIBIO HEpaBeHCTBA YeObIeBa BEpOSTHOCTh TOTO, YTO YPOBEHb 0€3pa0OTHIIBI
cpenu obcnenoBanHbix 10000 paboTOCIOCOOHBIX KHUTENEH ropoa OyaeT B mpeaenax ot 7 A0
9%.
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. OnpIT cTpaxoBOi KOMIIAHUM MOKA3bIBAET, YTO CTPAXOBOM ciiyyail IPUXOJIUTCS MPUMEPHO Ha
KaX/bli BaanaThiil 10roBop. OLEHUTh ¢ TOMOIIbI0 HepaBeHCTBAa YeObleBa HE00X0IuMoe
KOJINYECTBO JIOTOBOPOB, KOTOPBIE CIEAYET 3aKIIOUUTh, YTOOBI C BEpOATHOCTHIO (.95 MOXKHO
OBLIIO YTBEPKIaTh, YTO JOJS CTPAXOBBIX ciayuyaeB oTkIoHUTCs oT 0.05 He 6onee yem Ha 0.01
(110 aGCOIOTHOM BeTMUYWHE). Y TOYHHTH OTBET C TIOMOIIIBIO HHTETPAIbHON TeopeMbl MyaBpa-
Jlammaca.

. Beixox upImiisT B uHKyOaTope coctaBiisieT B cpeaHeM 80% uncia 3anokeHHbIX suil. CKOJIBKO
HYKHO 3QJI0KUTh UL, YTOOBI C BEPOSTHOCTHIO, HE MeHbIeH 0.9, 0)KuAaTh, YTO OTKIOHEHHE
YyKclla BBUIYNMBIIMXCS LBIUIAT OT MaTeMaTHYECKOro OXuaaHus He npessimano 50 (1o
a0COJIIOTHOM BeTUUnHE)?

W3BecTHO, 4TO B CpEeAHEM CUCTEMAa MCKYCCTBEHHOIO MHTEJUIEKTa HEBEPHO PACIIO3HAET
6% CHMBOJIOB, KOTOpBIE MOJAIOTCS Ha €€ Bxoa. Mcnonb3ys Teopemy Ilyaccona nnm teopemsl
Myaspa-Jlannaca, HaiiTu ¢ To4yHOCTBIO 10 0.01 BEpOATHOCTH TOrO, YTO M3 THICSYHM BXOJHBIX
CHMBOJIOB HEBEPHO OyI€T pacro3HaHo Oojee 75 CHMBOJIOB.

Ilpumepnuvie 3a0anua ona mecmuposanus Ne 3:
. Ilo nanHO# BBIOOpKE HAMTH JOBEPUTENIbHBIE HHTEPBAIbI AJIS TApaMETPOB HOPMAJILHO pacrpe-
JIeJICHHOM reHepaibHOM COBOKYITHOCTH C HaACKHOCTHIO 0.99.

. [lo maHHO¥ BBIOOpKE HAWTH JTOBEPUTEIBHBIH WHTEPBAJ JJII BEPOATHOCTH ycCIieXa B CXEMe
bepnynnu ¢ HagexxHOCTBIO 0.99.

[lo nmanHOW BBIOOPKE HAWTHU JOBEPHUTEIBbHBIA WHTEpBAN I TapaMeTpa pacrlpeneicHus
Ilyaccona ¢ HagexHocThro 0.99.

[To namHO# BBHIOOpKE HAWTH JOBEPUTEIBHBIN HHTEPBAN ISl KOA(P(HUIMEHTAa KOPPEISIHN
[Tupcona ¢ HanexHocThio 0.99.

[To nanHO# BBHIOOpKE HAWTH JOBEPUTEIBHBINH HHTEPBAN ISl KOA(Q(UIMEHTAa KOPPEISIHU
Kennamna ¢ gagexxaocTbio 0.99.

CrenepupoBatb BbIOOpKY U3 300 ciydallHBIX 4YHCEN, MMEIOIHUX OWHOMHUAIBHBIN 3aKOH
pactipeaenenus ¢ napamerpamu size=700, prob=0.04. C nomomisto kpurepusi Koamoropona-
CMupHOBa IIPOBEPUTH CTATUCTHUYECKYIO THUIIOTE3y O TOM, YTO 3aKOH paclpeaeicHUs
reHepaibHOH COBOKYIMHOCTH HE OTIMYAETCs OT HOPMAJIbHOIO 3aKOHA pacipeneieHus. B
OTBETE 3a/1a4M yKa3aTh 3HaueHue p-value ¢ Touroctsio 10 0.001.

CrenepupoBarh JBe BBIOOpKHM: OAHY BBIOOpKY u3 100 ciayyaillHBIX 4YHCEN, HMEIOIIHUX
HOpPMaJIbHBIN 3aKOH paclpeliesieHusl ¢ napameTpamMu mean=16, sd=5, npyryio BBIOOpKY U3
200 cimyyaliHBIX YHCeN, MMEIOLIUX HOpPMaJbHBIM 3aKOH pacIpeiesieHUs ¢ MapameTpaMu
mean=27, sd=6. C nmomompto kputepust duriepa NpoBepUTh CTATUCTHUUYECKYIO THIIOTE3Y O
TOM, YTO OTHOILIEHHE IUCIEPCUH ABYX CIy4YaWHBIX BEIMYMH paBHO |. B oTBere 3amaum
yKazatb 3HaueHue p-value ¢ Tounoctsio 10 0.001.

CrenepupoBarh 1Be BBIOOpKHM: OAHY BBIOOpKY U3 100 ciayyaillHBIX 4YHCEN, HMEIOIIHNX
HOpPMaJIbHBIN 3aKOH paclpelesieHusl ¢ nmapameTpamMu mean=26, sd=5, npyryio BBIOOpKY U3
200 cimyyaliHBIX YHCEN, MMEIOLIUX HOPMaJbHBIM 3aKOH pACIpENeTeHHUs C MapamMeTpaMu
mean=27, sd=6. C nomouipto kputepuss CTblOJIeHTa NPOBEPUTH TUIOTE3y O TOM, YTO
MaTeMaTHYECKHUE OKUJaHHs TeHEpaJbHbIX COBOKYIHOCTEN paBHbI. B oTBeTe 3a7aum yka3aTh
3HaueHue p-value ¢ Tounoctsio 10 0.001.

. Cpenu ciyyvaitHo B3saThIX 10000 HOBOpOXAEHHBIX OKa3anoch 5162 manbunka. C MOMOMIBIO
TeCTa MPOMOPLUUN MPOBEPUTH CTATUCTUYECKYIO THIIOTE3Y O TOM, YTO BEPOSTHOCTh POXKICHUS
manpurka paBHa 0.5. B oTBere 3agaun ykaszats 3HaueHue p-value ¢ TouHoctsio 10 0.001.

10. Tlo nmanHOW BBHIOOpPKE C TOMOIIBIO XHU-KBaApaT Kpurtepus IlupcoHa mnpoBepuTh
CTaATUCTUYCCKYIO THUIIOTC3y O TOM, 4YTO ABC HOMHUHATHBHBIC TICPCMCHHBLIC HC3aBUCHUMBI. B
OTBETE 3aJIa4M YKa3aTh 3Ha4eHHue p-value ¢ Tourocthio 10 0.001.
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Ilpumepnuie 3a0anun 0na KOHMPOALHOU padomor Nel:
1. Homep MammmHbl COCTOUT U3 7 3HAKOB: MEPBHIC TPH — OYKBBI, 3aTeM 4YeThipe Hu(pbl. CKOIBKO
BCETO CYIIECTBYET Pa3HbIX HOMEPOB, €CIN alN(aBUT COACPKHUT 32 OYKBHI?

2. Crynent 31aet 14 Bonpocos u3 20. B 6unere conepxurcs 3 Bonpoca. HaliTi BeposTHOCTH
TOTO, YTO CTYJEHT OTBETUT XOTs ObI HA OJIUH U3 HUX.

3. DK3aMeH y CTyIeHTa COCTOMT U3 ABYX TypoB. B mepBom Type (nuceMeHHas pabora) eMy
npeiaraercs pemuts S 3aaa4 u3 30. CTyIeHT B COCTOSIHMM pelnTh 25 3ana4 u3 30 u, ecnu
OH pemIaet XoTs Obl 3 3a7auu, TO JOITyCKAaeTCss KO BTOPOMY Typy (YCTHOE coOeceIoBaHue).
BeposTHOCTB TIpOiiTH BTOPO# TYp AJisi cTyAeHTa cocTaisiet 0,8. UeMy paBHaA BEpOSITHOCTD
YCIIELIHOTO MPOXO0XKAECHUS CTYIE€HTOM 000UX TypoB?

4. Jleryuk KaTamyJbTUPYETCs B MeCTHOCTH, 60% KOTOpO 3aHMMAIOT jieca. BeposTHOCTD
OIaromnoyiy4Horo npusemieHus B yecy paBHa 0,3 , a B 6e3necHoit mectHocTH — 0,9 . KakoBa
BEPOATHOCTbH 0J1arornoixyyHoOro nmpu3eMieHus?

5. BeposiTHOCTB TOT0, YTO HOBBIN TOBap OYJET MOJIB30BATHCS CIIPOCOM Ha PBIHKE, €CITH
KOHKYPEHT HE BBIITYCTUT aHAJIOTMUHBIA IPOAYKT, paBHa 0,75, a npu Hamu4uu
KOHKYpHUpYoero topapa pasta 0,25. BeposTHOCTb BbllTyCKa KOHKYPEHTOM TOBapa paBHa
0,35. HaiiTi BepoATHOCTB TOTO, YTO TOBAp OYJET UMEThH yCIIEX.

6. B maHHBIN paiioH W3ETUs MTOCTABISAIOTCS ABYMsl upMamu B cooTHomeHuu 5:8. Cpeaun
IPOAYKIIUH NEPBO (PUPMBI CTaHIAPTHBIE U3eus cocTaBisAoT 90%, Bropoil — 85%. Basroe
HayTraj U3/1eJIue 0Ka3aJIoCh CTaHAapTHBIM. HaliTu BEpOsATHOCTH TOT0, YTO OHO U3TOTOBJICHO
nepBoii pupmoii.

IlpumepHnuie 3a0anusn 0na KOHMPOILHOU padomot Ne2:
l. B xoze aytuTopckoii mpoBepKy KOMITAHUH ayIUTOP CIy4aiHbIM 00pa3oM oTOupaer 5
cueToB. HaifTu BEpOSITHOCTH TOTO, UTO OH OOHAPYKHUT POBHO | cYET ¢ OMMOKOM, eciu
OIIMOKH COZIep>KaT B cpeaHeM 3% cUeToB.

2. B 6ank npu6suio 1000 natuteicsiuHbIX Kymiop.. KakoBa BEpOsSTHOCTH TOTO, UTO CPeI
HUX OKaxeTcs 5 ¢panpmuBeix, eciu 0,1 % kymrop danpmmBeie. Beimucats TOUHYI0 Qopmyy
U HalTH NPUOIMKEHHOE 3HAYCHHUE UCTIONb3Ys ITyaCCOHOBCKOE MPUOIIKEHUE.

3. B nanHOM pernone kanauaTa B napsaMeHT nogaepxusaet 60% nacenenus. [Ipu
orpoce 001ecTBeHHOro MHeHHs 0610 BeIOpaHo 1000 yenoBek. C kakoi BEPOSTHOCTHIO
MOYKHO YTBEPKIaTh, UTO B ATOM BBIOOPKE OIS U30Mparesei, MoaaepKUBAIOIUX KaHAUIATa,
OTJINYAETCA OT UCTUHHOM J0iu He Ooiee uem Ha 0,027.

4. Crnyuaitnas BenuunHa X UMeeT MIoTHOCTh p(x) = c(x* -3 x + 3) npu -1<x<1lwu p(x) =
0 11 ocTaNbHBIX 3HaUeHWH X. ONpeeTUTh KOHCTAHTY ¢ M MOJICYUTATh MATEMATHIECKOE
OXKUJaHHE U JUCTIEPCHIO.

3. Ilycth cnyualinbie BenuurHbl X U Y HE3aBUCHMBI U 3aJJaHbl 3aKOHAMHU PaCIIpPEACIICHUS
Xi -1 0 1
pi 0,4 0,2 0,4
Vi 0 1 2 3
qi 0,2 0,4 0,1 0,3

Haittu 3akoH pacnipenenenus BenuuuHbl Z = Y — X W MaTEeMAaTUYECKHE OKUIAHUS U JUCTIEPCUHU
BeqnuuH X, Y u Z.

IIpoMe:xxyTOYHasi aTTecTalUs (IK3aAMEH)

KOHmpOJleble 60NpOCHL NO 0ucuunﬂuue:
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. Ciryuaiinblie coObITHsI. OCHOBHBIE MTOHSTHSI anreOpbl COOBITHH.

. Kimaccuueckast BeposiTHOocTHas cxeMa. IlepectaHOBKY, pa3MeIIeHUs, COUETaHUS.

. [loHATHS yCIOBHOM BEPOSTHOCTH M HE3aBUCUMOCTH COOBITHIA.

. ®opmyna noaHoU BeposaTHOCTH U hopmyna baiieca.

. AKcroMaTHKa TEOPUH BEPOSTHOCTEH.

. IlocnenoBarenbHOCTh HE3aBUCUMBIX UcnbITaHui. Cxema bepryn. @opmyina bepHysun.

Cry4ail HECKOJIBKUX UCXOJIOB.

. Teopema Ilyaccona. IIpumeps! €€ npuMeHeHus.

. JJoxansHas Teopema Myaspa-Jlarutaca. [Ipumepsl €€ npuMeHeHus.

. UaTerpanbHas Teopema Myaspa-Jlarutaca. IIpumeps! €€ npuMeHeHus.

10. TlonsiTue ciydaiinoil BennuuHbl. DyHKINN paclpeeeHUs] U UX CBONCTBA.

11. TloHsATHE MIIOTHOCTH 7S CITy4aiiHOM Benu4uHbI ¢ nuddepenupyemoii GpyHkunen
pacrpeneneHus.

12. CoBmMecCTHBIE pacnpeleleHHs ClIy4alHbIX BeIMYUH. [I10THOCT MHOTOMEPHBIX
pacnpeneneHui.

13. He3aBuCHMMOCTD CiIy4ailHBIX BEJINYMH.

14. MaremaTuueckoe 0KUJaHUE CIy4yallHOW BEJTMUMHBI U €ro CBOicTBa. Brruncienue
MaTEMaTHYECKHUX OXKUAAHUN JJI PA3IMUHBIX BUAOB CIy4yailHbIX BeJIMYMH. MaTemMaTHuecKoe
OXXHJiaHue (PYHKIIUU OT CITy4aliHOW BETUYUHBI.

15. Ilonsatue nucnepcun. ColicTBa Aucepcuu. Beruncienne 1ucnepcuu Ui pa3indHbIX BUIOB
CIIyYaillHbIX BEJIUYMH.

16. IloHsATHE O MOMEHTAX BBICIIUX MOPSIKOB.

17. Koppensust 1 KodpPUIHEHT KOBapHALIUH.

18. buHOMMaIBHBIN 3aKOH PACTIPEACIECHUS U €r0 XapaKTEPUCTUKU: M.O., IUCIIEPCHS.

19. IlyaccoHOBCKHMIA 3aKOH pacHpe/IesIEHUs] U €r0 XapaKTEPUCTUKU: M.O., AUCTIEPCHSL.

20. 'eomeTpr4ecKuil 3aKOH pacCIpeeNICHNs U €r0 XapaKTEPUCTUKH: M.O., JUCTIEPCUSI.

21. PaBHOMEpHBII 3aKOH paclpeesIeHUs U €r0 XapaKTEPUCTUKU: M.O., IUCIIEPCHSL.

22. DKCOHEHUIHAJIBHBIN 3aKOH pacipeAesiCHUs U €r0 XapaKTePUCTUKU: M.O., TUCTIEPCHS.

23. HepaBencrBa YeOblieBa. 3akoH OOJNBIINX YUCEIL.

24. IlpenenbHble TEOPEMBI U PUMEPHI UX TPUMEHEHUS.

25. Ilpenmer 1 3a1a4i MaTEMaTUYECKON CTaTUCTUKU. BpIOOpKa, BApHALIMOHHBIN P,
sMIMpuyYeckas GyHKIHS, THCTOrpaMMa.

26. ToueuHble OLICHKU ApaMETPOB PACTIPEAEIECHUIN U X XapAKTEPUCTUKN: HECMEIIEHHOCTbD,
ONTHUMAJIbHOCTB, COCTOSITEIBHOCTb.

27. BeibopouHoe cpegHee, BBIOOPOYHAs AUCIIEPCUs M UX CBOMCTBA.

28. MeToa MakCUMaJIbHOTO TTPABAONO 00U IIOCTPOCHHS TOUYECYHBIX OIICHOK.

29. OueHka MaKCUMaJIbHOTO MPaBA0NoA00Hs Ui napameTpa pacnpeaenenus [lyaccona.

30. OneHka MaKCUMAaTLHOTO TIPaBIONOI00MSI IJIs1 TapaMeTpa MOKa3aTeIbHOTO PaCTpeIeICHHS.

31. OneHka MakCHUMaJIBHOTO MTPABIONIOI00MS IS TapaMeTpa HOPMAIbHOTO PACIPEIeICHHS.

32. nTepBanbHbIE OLIEHKU MTapaMETPOB pacpeIeSICHUI: JOBEPUTEIbHBIA HHTEPBAJ, YPOBEHb
3HAYUMOCTH, Ha/IEKHOCTH OLICHKHU.

33. JloBepUTEIbHBIN HHTEPBAI ISl MATEMAaTUUYECKOT0 0KUAAaHUS HOPMAJIBHOTO pacipeaeieHus
IIPY U3BECTHOU JUCIIEPCUM.

34. JloBepUTEIbHBIM HHTEPBAI ISl MATEMAaTHYECKOTO 0XKUAaHUS HOPMAJIBHOTO pacipeaeieHus
IIPY HEU3BECTHOU JUCIIEPCUMU.

35. JloBepUTEIbHBIM HHTEPBAI ISl AUCTIEPCUA HOPMAJIBHOTO pacipeAesieHUs MPU U3BECTHOM U

HEU3BECTHOM MATEMAaTUYECKOM OXKMJIaHUU.

AN DN AW —

O 00

Ilpumepnuie 3a0anusn 013 IKIAMEHAYUOHHOU KOHMPOTLHOU PAOOMbL:
1. Crynent wumer ¢opMyny B Tpex chpaBoyHukax. OO0o3Haumm dyepe3 A;  coObITHE,
3aKJIIOYAIOIEEeCs B TOM, YTO B HyXHas (opMyJia COIEPKUTCS B i-M CIpaBOuYHUKE, i =1, 2, 3.
Bripasuts uepe3 A: crnemyomue coObitus: 4 - ¢opMmysia COAEPKUTCS TOJIBKO B OJHOM
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cnpaBouHuKe; B - dopmyna comepkutcst XoTs ObI B o1HOM cnpaBouHuke; C - (HopMysisl
HET HU B OJIHOM CIIPaBOYHHUKE.

2. B smmke 12 pgeraneid, cpenu KOTOpbIX 5 OpakoBaHHBIX. COOpPLIMK Haygady H3BIEKaeT 3
neranu. HailTu BeposSTHOCTh TOTO, UTO CPEI U3BJICUEHHBIX JeTajel 2 KaueCTBEHHbIE.

3. B mepBoii ypHe comepxkutcs 10 mapos, u3 HUX 3 OenbIX, BO BTOpOH — 6 IIapoB, U3 HUX 2
Oenprx. M3 mepBoii ypHBI Hayaady W3BIEKIN | map v MepeoKuian BO BTOPYIO ypHy. Haiitu
BEPOATHOCTH TOTO, YTO U3BJIICYCHHBIN TIOCTIE 3TOTO M3 BTOPOU YPHEI MIAP OKAKETCS OSIIBbIM.

4. Ha 3aBojie, M3TOTOBIISIONIEM OOJTHI, TEpBast MAIIMHA POU3BOANT 25%, BTopas 35%, TpeTbs —
40% Bcex wmznenuii. B ux mpoaykuuu Opak cocTaBisieT cOOTBETCTBEHHO 5%, 4% u 2%.
KakoBa BEpOsSTHOCTH TOTO, UTO CIIy4aifHO BEIOpAHHBIN OONT Ae()EKTHBIA.

5. HenpepsiBHas cinyuaiiHas BenuuuHa X umeet pacnpenenenue F(x) =0 npu x <-m/4, F(x) =
l npu x> m/4, F(x) = c(l+sin 2x) mpu - /4 < x < 7w/4. HailTu KOHCTaHTy c, INIOTHOCTh
fx), P(-n/4 < X<m/2). llogcuntats M[X] u D[.X], nonb3ysCh UHTETPUPOBAHUEM I10 YACTSIM.

6. CTpenok nonajgaeT B LEIb IPU OJHOM BBICTPEJIE C BEPOSITHOCTBIO V4. OLIEHUTH BEPOSITHOCTh

TOT0, YTO YUCJIO Momnaaanuil B 1eab npu 1200 BeICTpenax JISKUT B mpeaenax Mexay 885 u
930.

7. B smmuke coxaepxkurcs 100 xaprodek, 3aHyMepoBaHHbBIX uuciaamu 1,2,...,100. U3 smmka
Haygauy 200 pa3 BeIHUMaeTcsi KapTouka M cpa3y Bo3Bpamiaercsa. Beimucats Gopmyny mis
BEPOATHOCTH TOTO, YTO KapTOoyKa C 4YHUCIOM | TOABUTCA pPOBHO 3 pa3a U HaAUTH
npuOIMKEHHOE 3HAYCHUE.

8. Ilycth ciyuaiinble BenuuHbl X U Y HE3aBUCHMBI U 33JaHbl 3aKOHAMU PacIpeleeHUs

Xi 1 2 3

pi 0,4 0,2 0.4

vy |-l 0 1 2
qi 0,2 0,4 0,1 0,3

Haiitu 3akoH pacnpenenenus BeauunHbl Z = X — Y ¥ MaTeMaTUUYECKUE 0KUIAHUS U TUCTIEPCUN
BemuuuH X, Y u Z.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneyeHHe TUCHUILINHBI

6.1. ChnuCcOK UCTOYHUKOB U JIUTEPATYPhI
Jlureparypa
OcHosnast
1. I'mypman B. E. Teopus BeposTHOCTEl 1 MaTeMaTH4eCKasi CTATUCTHKA: yueb. mocodue /
B. E. I'mypmaH. - 12-e u3z., nepepad.. - M.: Beicir. o6pazoBanue, 2006. - 478 c.
2. I'mypman B. E. PykoBoaCTBO K pelIeHHIO 3aJa4 110 TEOPUU BEPOATHOCTEN U
MaTeMaTHU4eCKou ctatucTuke: yued. mocooue / B. E. I'mypmasn. - 11-e uzn., nepepad.. -
M.: Bricu. o6pazoBanue, 2006. - 403 c.
3. Kpemep H. III. Teopus BeposiTHOCTEH 1 MaTemMaTHdeckas ctaTuctuka: yueoOnuk/ H. I11.
Kpewmep. - 2-e uzn., nepepad. u gor.. - M.: KOHUTH, 2006. - 573 c.
Hononnumenvras
1. Bentnens E.C. Teopust BeposTHOCTEH U €€ MHKEHEPHBIE MPUIOKEHUS : yuel. mocobue
JUISL CTYJIEHTOB BTY30B. - 2-€ U31., cTep.. - M.: Brici. mk., 2000. - 479 c.
2. Bentnens E. C. 3agauu u ynpaxHeHUs: MO0 TEOPUH BEPOSITHOCTEH : yuel. mocobue s
CTYJIEHTOB BTY30B. - 3-€¢ U3J., crep.. - M.: Beicui. mk., 2000. - 363 c.
3. Tiopun IO.H. Ananu3 naHHeIx Ha Kommbiotepe: yue6. mocodue/ FO. H. Tiopun, A. A.
Makapos. - 1U3n. 4-¢, nmepepad.. - M.: @opym, 2013. - 366 c.
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YuctskoB B. I1. Kypc teopun BepositHocteit. - U3n. 6-e, ucnp.. - CIIG.: Jlans, 2003. -
269 c.

6.2. [Tepedens pecypcoB HHHOPMAITMOHHO-TSIIEKOMMYHHKAITHOHHOM ceTn «MIHTepHEeT»

1.

BospummaoB B.C. Teopus BeposTHOCTEH M MaTeMaTHYecKas CTAaTHUCTHUKA. Y4el. Kypc
HOY NUHTYUT [DnexkTpoHHbII pecypc]. - Pexnm JOCTyIIa:
http://www.intuit.ru/department/mathematics/ptams/

2. TopsmuoBa E.P. OcHoBBI MaremaTHueckoil cTatucThku. Yue6. kypc HOY MHTYUT
[DneKTPOHHBIN pecypc]. - Pexxum JIOCTYyTIa:
http://www.intuit.ru/department/economics/basicstat/

3. YuebHo-oOpa3oBarenbHas (PU3MKO-MaTeMaTHueckas Oubianoreka Ha nopraie MUP
MATEMATHUYECKUX YPABHEHUM [Dnekrponnsii pecypc]. - Pexum mocryma:
http://eqworld.ipmnet.ru/ru/library.htm

4. Odwumrmanpuerii mopran mpoekta R [DaekTpoHHBI pecypc]. - Pexum mgoctyma:
http://www.r-project.org/

5. CeteBble apxuBbl cuctembl R (CRAN). [Onektponssiii pecypc]. - Pexum nocryna:
http://cran.r-project.org/

6. R — 0OBEKTHO-OpHEHTUpPOBAHHAS CTATUCTHUYECKas cpena [DNeKTpOHHBIH pecypc]. -
Pexxum noctyma: http://herba.msu.ru/shipunov/software/r/r-ru.htm

7. S$13bIk mporpaMMHMpOBaHUS M BeIYUCIUTENbHAS cpefa R [DnekTpoHHbIl pecypc]. - Pexum
noctyna: http://r-statistics.livejournal.com/

8. Ilepeyenp coBpeMeHHBIX mpodeccuonanbHbIX 0a3 manHbiX (BJl) n wuHbOpManOHHO-

cnpaBouHbix cucteM (MCC)

Ne i/m HaunmenoBanue
1 MexnyHnapoansie pedepaTuBHbIE HayKoMeTpuueckue bJl, moctymHbie B paMmkax
HalMOHAJILHOM noamucku B 2021 1.
Web of Science
Scopus
2 [Tpodeccnonanpubie moMHOTEKCTOBBIE b/l, TOCTymHBIE B paMKaX HAI[MOHATIHHOU

moamucku B 2021 1.
XKypnanel Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypnanst Taylor and Francis

3 [Tpodeccrnonanbhbie MOMHOTEKCTOBBIE b]]

JSTOR

W3nanus no oOiecTBEHHBIM U T'yMaHUTAPHBIM HayKaM
DnexrponHas 6ubimorexka Grebennikon.ru

4 KomMmnbproTepHbl€ ClIpaBOYHBIE TIPABOBBIE CUCTEMBI
Koncynprant Ilmtoc,
lapanT

7. MaTepuaibHO-TeXHU4YECKOe o0ecredeHne U CHUIITUHbI
Jlns MaTepranbHO-TEXHHYECKOTO 00eCTIeUeHUs JUCIUILTUHBI HEOOXOTUMBI:
e yyeOHas ayauTOpHS,

JI0CcKa,
IIPOEKTOP (CTallMOHAPHBIN WM IEPEHOCHON),
KOMITBIOTEP MJIH HOYTOYK,

nporpammuoe obecrnieuenue (I10).
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ITepedyens nporpammuoro odecnevyenus (I10)

Neri/mt HanmenoBanwme [10 IIpousBoauTens Crnocob pacripocTpaHeHUs

1 Windows XP wim Windows 7 | Microsoft JINIIEH3UOHHOE

2 Microsoft Office 2010 Pro Microsoft JIMLIEH3UOHHOE

3 S3b1K mporpamMmmupoBanus R R coobmiectBo CBOOOJTHO PacIpOCTpaHsIeMOe
4 [Tnargpopma ZOOM Z00M JIMLIEH3UOHHOE

8. ObecneyeHue 00pa3oBaTEJIbHOI0 MPOLECCA sl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/I0POBbSI U HHBAJIU/I0B

B xone peanuzanuu AUCHUIUIMHBI UCTIOIB3YIOTCS CIAEAYIOMINE JOTOIHUTEIbHBIE METOIbI
00y4eHHs, TEKYILEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00y4yaroumxcs B
3aBUCHUMOCTH OT UX WHANBUAYATHHBIX OCOOCHHOCTEH:

® IS CIIENBIX U CIIA0OBUASIIUX:

- JIeKUMU O(OPMISIOTCS B BHUAE 3JIEKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C ITOMOUIBIO
KOMIIBIOTEPA CO CHEIMATU3UPOBAHHBIM IIPOrPAMMHBIM 00€CIIEUEHUEM;

- IIMCbMEHHBIE 3aJaHMs BBINOJHIIOTCS HAa KOMIBIOTEPE CO CIELUATM3UPOBAHHBIM
POTrpaMMHBIM 00€CTIIEYCHUEM, UITU MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCsl MHAUBHIyIbHOE paBHOMEpHOE ocBenieHre He MmeHee 300 Jrokc;

- Qs BBIIOJHEHMS 3aJaHus TpPU HEOOXOIMMOCTH TNPEAOCTABIACTCS YBEIMUYHBAIOILEE
YCTPOHCTBO; BO3MOXHO TAaK)K€ MCIIOJIb30BaHHE COOCTBEHHBIX YBEIMUNBAIOIIUX YCTPOUCTB;

- IICbMEHHBIE 3aJJaHUs O(POPMIISIOTCS yBEINYEHHBIM HIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOATCA B YCTHOM (pOpMe MM BBITTOTHAIOTCS B MUCHMEHHOHN (opme Ha
KOMIIBIOTEDE.

® Ui TIYXHUX M CIa00CITBIIIALTHX:

- Jekiuuu O(OPMISIIOTCS B BHJE 3JCKTPOHHOTO JOKYMEHTa, JHOO MpeaoCTaBiIseTcs
3BYKOYCHWJIMBAIOIIAs almapaTypa HHAUBHYaIBHOTO MOJIb30BaHUS;

- MIICbMEHHBIE 33JJaHNS BBIOJIHSAIOTCS HA KOMIIBIOTEPE B MUCHMEHHOM (hopMe;

- 9K3aMEH M 3a4éT NpOBOIATCA B IHUCBMEHHOM (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUS.

e JUIs JIUI] C HAPYLLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO anrapara:

- JIeKUMU O(OPMIISIOTCS B BUAE 3JEKTPOHHOIO JIOKYMEHTA, JOCTYNHOIO C IOMOUIbIO
KOMITBIOTEpA CO CIEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHUEM;

- IMCBbMEHHBIC 3aJaHMs BBINOJHIKOTCS HAa KOMIBIOTEPE CO CIEHUAIU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICUeHUEM;

- 9K3aMEH U 3a4€T MPOBOJATCA B YCTHOM (pOpMe MIIM BBIMIOJIHSIOTCS B MUCbMEHHOHN (popme Ha
KOMIIBIOTEPE.

ITpu HEOOXOIUMOCTH MpeyCMaTPUBACTCS YBEINYEHUE BPEMEHH JJIs TIOATOTOBKU OTBETA.

[Iponienypa  mpoBeAeHHsST  NPOMEXKYTOUHOM  aTTecTaumu Uil OOyYaromuxcs
YCTaHABIMBAETCSI C Y4ETOM UX MHIMBHIYAIbHBIX ICUXO(PHU3MUECKUX OCOOEHHOCTEH.
[IpomexyTouHas arrecTanus MOXKET IPOBOAUTHCS B HECKOJIBKO ITAIOB.

ITpu npoBeneHNH NpoOLEAYPhl OLEHUBAHUS PE3yIbTaTOB OOyUYEHHs IpeLycMaTpuBacTCs
UCITIOJIb30BAaHUE TEXHUYECKHX CpEACTB, HEOOXOOUMBIX B CBA3M C HWHAWBUAYAJIbHBIMU
O0COOEHHOCTAMHU O0yYaroIuXcsi. DT CPEACTBA MOTYT OBITh HPEAOCTABIEHBl YHUBEPCUTETOM,
WA MOTYT HCTIONIb30BaThCSl COOCTBEHHBIC TEXHUYECKUE CPEICTBA.

[TpoBenenne mpouedaypbl OLIEHUBaHMSA  peE3yiabTaToB  OOy4deHHs  JIONyCKaeTcs C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.
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ObecrnieunBaeTcst JOCTYN K MHPOPMALMOHHBIM M OHOIMOTrpaduyecKkuM pecypcam B CETH
WuTepHer s kaxaoro oOywaromierocss B ¢opMmax, aJanTUPOBAHHBIX K OTPaHHUYEHUSM HX
3JI0pPOBbSI U BOCTIPUSATHS HHPOPMAITUH:

® JUIS CIENBIX U CITa00BUIAIINX:

- B meyaTHOU (hopMe yBEIUYEHHBIM HIPU(TOM;
- B JopMe 3IEKTPOHHOTO IOKyMEHTA;

- B popme ayaunodaiina.

e JUIS TUIYXHX U CIA0OCIBIIIAIINX:

- B IeyaTHou popme;

- B opMe 3IEKTPOHHOTO IOKYMEHTA.

e U1 OOYYAIOIIMXCS C HAPYIICHUSMHU OTIOPHO-IBUTATEILHOTO arrapara:
- B IeyaTHou popme;

- B opMe IEKTPOHHOTO TIOKyMEHTA;

- B hopme ayauodaiina.

Y4eOHbIe ayAUTOPHH TSI BCEX BUAOB KOHTAKTHOW M CAMOCTOSITENIBHON pa0OThI, HaydHast
OMOIMOTEKa W WHBIE TIOMEIICHHS JJisi OOY4YeHHUs OCHAIICHBI CIICUATLHBIM 000pYIO0BaHUEM W
y4eOHBIMH MECTaMH ¢ TEXHHUYECKUMU CPEJICTBAMU O0yUCHUSI:

® JUIS CIICTBIX M CITAOOBHISTIIHIX:

- YCTPOMCTBOM JJIsl CKaHUpOoBaHus 1 uTeHus ¢ kamepoit SARA CE;

- nuctuieeM bpaitns PAC Mate 20;

- mpunTepom bpaitns EmBraille ViewPlus;

e IS TIIYXHX M CIa0OCIBIIIAIINX:

- aBTOMATH3WPOBAaHHBIM pabOYMM MECTOM /ISl JIOJACH C HapylleHHeM CcliyXa H
¢J1a00CIIBIIIAIINX;

- aKyCTUYECKHUI YCHUIIUTEIh U KOJIOHKH,

e U1 OOYYAIOIIMXCS C HAPYIICHUSIMHU OIIOPHO-IBUTATEIILHOTO armapara:
- IEPEIBIKHBIMHY, PETYIUPYEMBIMHU 3proHoMuYeckuMu napramu CU-1;
- KOMITBIOTEPHOM TEXHHUKOW CO CIIeUaTbHBIM IPOTPAMMHBIM 00€CIICUCHUEM.

9. MeToau4eckue MaTepuaJbl
9.1. Ilnanpl MpaKTUYECKUX 3aHATUN
Tema 1. Ciryuaiinbie cOObITHS.

dopma npoBeieHNs — pelIeHNe TUIIOBBIX 3ajay AJs 3aKpeIvieHns 1 popMUpOBaHMs 3HAHUH,
YMEHUH, HaBBIKOB

IIpuMepHbIe 321241 /151 peLICHUS] B ayIUTOPUH:

1. IlocTtpouth MOIENb BEPOATHOCTHOIO 3KCIEPUMEHTA — IO LENM CTPEISUIM 1O IEPBOIO
NOMNAaAaHus (BEPOSITHOCTh MOMAAaHus MU KakaoM BeicTpesie (0.3). DKCIepUMEHT BBIIIOJIHUTh
1000 pa3, co3narh TaOMUILy AaHHBIX C PE3yJIbTaTaMH U COXPAHUTH B (aiiie.

2. Haiitr yncio cnoco6oB BeIOpaTh YE€THIPEX UCTIOIHUTENEH U3 17 KaHAWIaTOB.

3. Haynmauy B3atblii TenedoHHBI HOMep cocTouT u3 7 uudp. Haittu ¢ tounocteio mo 0.001
BEPOSATHOCTh TOTO, YTO B HEM Bce€ LU(DpHI pa3nuyHble. VM3BecTHO, 4TO HOMEp TeiaedoHa HE
HaYMHAETCs ¢ HU(P HOIb U BOCEMb.

4. Haiitu ¢ TouHocThio 10 0.01 BEpOATHOCTH TOrO, uYTO ypaBHeHHe X’+bx+c=0 umeer
JeCTBUTENbHBIE KOPHHU, €CIH €ro Ko3((uuueHTsl Mpou3BOJIbHbIE JEHCTBUTENIbHbIE YHCIIA,
be[-2; 2], c€[0; 1].

5. Haittu ¢ Tounocthio 10 0.001 cratMcTHYecKyi0 BEpOSTHOCTH TOTO, YTO NMPU OAHOKPATHOM
no0packIBaHUU TPEX UTPATBHBIX KYOMKOB CyMMa O4KoB OyneT paBHa 10, 11 wum 12.

6. 13 xomoner B 36 KapT HayTaj U3BICKIHN ONHY KapTy. [IpoBepuTh HE3aBUCHMOCTH COOBITHIA: A —
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KapTa, KOTOpPYIO U3BJICKIIN U3 KOJIOABI, OKa3aj1aCb KpaCHOﬁ MacCTH; B - KapTa OKa3ajiaCb Ty30M.

7. Tlpou3BeneHO TpW BBICTpENia MO LEIW W3 Opyaus. BeposSTHOCTh MmomajaHus NpU MEPBOM
BeIcTpene paBHa 0.2; npu Bropom — 0.4; npu tpetbem — 0.5. HaliTu BeposATHOCTH TOTO, 4TO
OyzeT XOTs ObI OZTHO TTOTIaJaHuE.

8. M3nenus mocTaBnsioTcs TpeMs ¢pupMamMu B cooTHouieHuu 6:9:5. Cpenu mponyKIuu mepBoi
(bupMbI cTaHAapTHBIE U3ETUS cOCTaBISIIOT 95%, Bropoit — 80%, Tperbeit — 85%. Haiitu c
toyHOCThIO 70 0.001 BepoATHOCTH TOrO, YTO MPUOOPETEHHOE HECTAHIAPTHOE W3JENNe
W3TOTOBJICHO TPETher (hUpMOii.

9. B cpenneM mno 9% A0roBOpOB CTpaxoBas KOMIIAHHS BBIIUIAYMBAET CTPAXOBYIO CyMMY.
Ucnons3yst dopmyny bepuymnu, Haittu ¢ TouHocteio 10 0.001 BEepoOSTHOCTH TOTO, YTO W3
JIECSATHU IOTOBOPOB Oy/IET CBSA3aHO C BBITUIATON CTPAXOBOM CyMMBI MEHEe TPEX IOTOBOPOB.

10. Haiitu ¢ touHoctbio 10 0.001 BEeposSTHOCTH TOTO, YTO OTHOCHUTENBHAS YAaCTOTa POXKICHUS
MaJIBYUKOB JJIS1 THICSIYM HOBOPOXKAEHHBIX OTIIMYAETCA OT “UCTUHHON BEPOATHOCTU POXKICHHUS
MaJjbuMKa, kotopas paBHa 0.517, menee uem Ha 0.01.

VYnpaxuenus u3 yueonuka H.II. Kpemepa (ocHoBHas nmutepatypa): 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.

KoHTpoabHbIE BONPOCHI:

MopenrupoBaHue BEpOSITHOCTHOIO SKCIIEPUMEHTA.

I'enepupoBanue 11ceBAOCTYyYaUHbBIX YUACEIL.

[lepecTaHOBKH, pa3MEILICHUs], COYETAHUSI.

Kitaccuueckast BEposiITHOCTHAs cXeMa.

['eomeTpuyeckoe onpeaeneHue BEPOITHOCTH CITyUYalHOTO COOBITHSI.
CraTtucTuuecKuil MoAX0 K BBIYUCIECHUIO BEPOSTHOCTH.

VYcnoBHas BEPOATHOCTh U HE3aBUCUMOCTh COOBITHIA.

®opmyna nmoaHOU BeposaTHOCTH U popmy:a baiieca.

[ToBTOpHBIE HE3aBUCUMBIE UCTIBITaHUs U GopMmyna beprymn.

e Al

Chnucox qurepartypsli:

OcHognas rumepamypa

1. I'mypman B. E. Teopust BeposiTHOCTEH 1 MaTeMaTHYECKasi CTATUCTHKA : y4uel. mocobue / B.
E. I'mypman. - 12-e u3z., nepepab.. - M.: Boicu. o6pazoBanue, 2006. - 478 c.

2. Kpemep H. II. Teopust BeposiTHOCTEM M MareMmarwueckas crtaTucTuka: yueOnmx/ H. III.
Kpewmep. - 2-e uzn., nepepad. u gom.. - M.: OHUTH, 2006. - 573 c.

Llononnumenvuasn aumepamypa

1. Bentuens E.C. Teopust BeposiTHOCTEH 1 ee MHKEHEPHBIC MPUIIOKEHUS : yuel. mocodue s
CTYJIEHTOB BTY30B. - 2-€ U3/., cTep.. - M.: Beicmi. mik., 2000. - 479 c.

2. Bentuens E. C. 3agauu u ympakHEeHUS MO TEOPUH BEpOSTHOCTEH : yuel. mocolue amns
CTYJIEHTOB BTY30B. - 3-€¢ u3., crep.. - M.: Beicm. mik., 2000. - 363 c.

Aodpeca pecypcoe Unmeprem:

1. BospummaoB b.C. Teopust BeposATHOCTEH M MaTeMaTH4ecKas CTaTUCTHKA. Yued. Kypc
HOY UHTYUT [DnexTpoHHbIN pecypc]. - Pexxum JOCTyTa:
http://www.intuit.ru/department/mathematics/ptams/

2. YueOHo-oOpa3oBarenbHas (U3MKO-MaTeMaTuueckas OuOnmoreka Ha moprame MUP
MATEMATHUYECKUX YPABHEHUH [Dnexrpomnsii pecypc]. - Pexum poctyma:
http://eqworld.ipmnet.ru/ru/library.htm

3. Od¢wunmansHeli mopran mnpoekta R [DnekTpoHHBI pecypc]. - Pexxum pocryna:
http://www.r-project.org/

4. Ceresble apxuBbl cucreMbl R (CRAN). [OnextponHslii pecypc]. - Pexum pocryna:
http://cran.r-project.org/
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5. R — OOBEKTHO-OpUEHTHUPOBAHHAs CTATUCTUYECKAs cpena  [DJIEeKTPOHHBIN pecypc]. -
Pexxum noctyna: http://herba.msu.ru/shipunov/software/r/r-ru.htm

6. SI3pik um cpema R [DOnexkrponHblit  pecypc]. - Pexum pgocryna:
statistics.livejournal.com/

http://r-

Tema 2. Ciryyaiinbie BeJMYHHBI.

dopma npoBeieH!s — pelIeHue TUIIOBBIX 3ajay AJs 3aKpervieHus: 1 GopMUpOBaHUs 3HAHUH,
YMEHHUH, HaBBIKOB

IIpumepHbIe 3a1a4M 1/l pellleHUs] B Ay TUTOPHH:

1. 3aan 3aKOH pacrpeneneHus IMCKPETHON Cily4aifHON BeMUYUuHbBl X
Xk | -3 -1 2 5
pi 0.2 0.4 0.3 0.1

Haiitu ¢ tounocTeio n0 0.001 unciIOBBIE XapaKTEPUCTUKU 3TOM CiIydailHONM BEJINYHUHBI:
Marematuueckoe oxuaanue MX, mucnepcuro DX, cpenHee KBagpaTHYECKOE OTKJIOHEHUE
SDX, momy Mo, HawaneHbie alpha[i] W neHTpanmpHbie mul[i] MOMEHTHI 10 4 mMOpsIKa
BKIFOUMTENBHO (1=1,2,3,4), acummeTtputo As, skcrecc E.

. OyHkUsa pacmpenencHus ciy4aitHoi BemuumHbl umeeT Bun F(x)=1/(1+exp(-x)). Haiitu c
To4HOCTBIO 110 0.001 BEepOsATHOCTH COOBITHIA: A — 93Ta CiydyailHas BEJIWYMHA MPUHUMACT
3Ha4yeHus Ha oTpeske [-3; 1]; B — aTa cinyyaiiHas BenuMunHa NPUHUMAET 3HAYCHUs, OONIbIINE
2; C — »9Ta ciydaiiHasi BeJIMYMHA PUHUMAET 3HAYeHUsI, MeHbIlne 1. HaliTu ¢ ToUHOCTBIO 110
0.001 uncnoBble XapaKTEPUCTUKU 3TOM CIy4yailHON BEJIMYUHBI: MAaTEMATHUECKOE 0XKHMJIAHUE
MX, mucniepcuto DX, cpemnee kBamgpatmdeckoe oTkioHeHne SDX, HavanmpHble alphali] u
HeHTpadbHble mu[i] MOMEHTHI 0 4 mopsaka BkiIouutensHo (i=1,2,3,4), acumMerpuio As,
skcuecc E. HailTu BEposITHOCTh TOrO, YTO 3Ta CilydyailHasi BEJIMYMHA TPUHUMAET 3HAUEHUS Ha
orpeske [MX-3*SDX; MX+3*SDX].

. OyHKIMSA pacrnpeneneHnus ciay4aiHoi BenmmumHbl mMmeeT Bui F(x)=1/(1+exp(-x)). Haiitu c
To4HOCTHIO 10 0.001 kBaHTWIB q ypoBHS 0.8 3TOM CIyyaliHON BETUYUHBL.

4. JInst He3aBUCUMBIX CIIyYalHBIX BeTUYUMH X U Y W3BECTHBI MaTeMaTH4ecKue oxuaanus MX =
7u MY = -3 u qucniepcurt DX = 0.6 u DY = 2. HaliTu mMaTeMaTH4eCKOE OXHAAHUE U
JUCIIEPCUIO CITy4YailHON BenuuuHbl Z = 4X —5Y.

5. 3ajaH 3aKOH pacnpeneaeHus IByMEPHOU TUCKPETHON cinydaiiHoi BeauanHbI (X, Y)

yi1=-2 y2=0 y3=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

Haiitu 3akoHBI pacnpezieieHHsi KOMIOHEHT U YUCJIOBbIE XapaKTEPUCTUKU CITy4aitHOTO
BekTopa. Halitu BepositHocTu: 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 yueonuka H.II. Kpemepa (ocHoBHas nutepatypa): 3.26, 3.27, 3.31, 3.34, 3.40,
3.42,3.49,3.52,3.61, 3.63.

KoHTpo/ibHBIE BONIPOCHI:
1. ®yHkuwms pacnpeneneHus cily4aiiHON BEITUYHHBI.

il

[I10THOCTB BEPOATHOCTU HENIPEPHIBHOM CIIy4alHOM BEJIMYUHBI.
MareMaTH4ecKkoe 0KUIAHUE CIIy4alHOW BEJIMYUHBI.
Jucnepcus cinydaitHOM BEJTUYUHBI.
Mopa cityyaliHOW BEJIMYHHBI.
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6. KsanTwiu ciy4yailHON BEIMYUHBI.

7. Teopernueckue MOMEHTBI CIIy4aliHON BEJIMUMHBI.

8. Acummerpust ciayyaitHOW BEJMYMHBI.

9. Dkciecc ciryyailHOM BEJIMYUHBI.

10. XapakTepuCTHKHU IByMEPHOTO JUCKPETHOTO CIIy4aiilHOTO BEKTOPA.

Chnmcok urepartypsbl:
OcnosHnas tumepamypa
1. Kpemep H. I1I. Teopus BeposiTHOCTEH 1 MaTemMaTHyeckas craTuctuka: yueonuk/ H. 111

Kpemep. - 2-e uzn., nepepad. u gomn.. - M.: FOHUTH, 2006. - 573 c.

Hononnumenvras aumepamypa
1. Tropur FKO.H. Ananu3 maHHBIX Ha KoMmbioTepe: yde0. mocodue/ 1O. H. Tropun, A. A.

Makapos. - U3x. 4-e, nepepad.. - M.: @opym, 2013. - 366 c.

2. Yuctakos B. I1. Kypc Teopun BepositHocTeit. - U3a. 6-¢, uctp.. - CI16.: Jlanp, 2003. - 269 c.
Aopeca pecypcos Humepnem:

l.

R — 00BeKTHO-OpHEHTHPOBAHHAS CTAaTUCTUYECKAst cpefa [ DIeKTpOHHBIH pecypc]. - Pexum
noctyna: http://herba.msu.ru/shipunov/software/r/r-ru.htm

Tema 3. OcHOBHBIE 32aKOHBI pacnpeaejeHus .

dopma npoBeieHNs — pelIeHNe TUIIOBBIX 3ajay AJs 3aKpeIvieHus 1 popMUpOBaHMs 3HAHUH,
YMEHUH, HaBBIKOB

IIpumepHbIe 3a1a4M /i1 pellleHUs] B Ay IUTOPHM:

1.

Cryyaiinas BeJIMYMHA UMEET OMHOMMAJIBHBIN 3aKOH pacIlpenesieHus ¢ mapaMmerpamu n=17 u
p=0.23. HaiiT MaTeMaTU4ECKOE OKUJAHUE ITOU CITyYaHON BEJIMYHUHBI.

. CnyuaiiHasg BenMuuHa pacrpejesneHa no 3akony lIlyaccona ¢ mapamerpom A=3. Haiitu ¢

TouHOCThIO 10 0.01 cpenHee KBaApaTUUECKOE OTKIOHEHUE 3TON CIy4yallHON BEIUYHUHBI.

CnyyaliHas BeIMYMHA HMMEET IOKAa3aTeNIbHBIM 3akoH pacnpeaesneHus. M3BecTHO, 4To €€
MaTeMaTHYecKoe oxkuaanue paBHo 5. Haiitu ¢ Tounocthro 10 0.01 BeposATHOCTH TOTO, UTO 3Ta
cly4daiiHas BeJIMYMHA IPUHUMAET 3HAY€HUE Ha oTpe3ke [3; 6].

CnyualiHas BelnMYMHA HMMEET HOPMAJbHBIA 3aKOH pacnpeneneHus. M3BecTHo, 4dro e€
MaTEMaTUYECKOE OXHJaHHE paBHO 4, a cpelHee KBaJpaTHYECKOE OTKIOHEHHE pPaBHO 3.
Haiitu ¢ Tounocteio 10 0.01 kBanTHib ypoBHS 0.05 3T0M Clly4ailHOM BEJIMYNHBI.

I'enepupoBate BbIOOpKH ¢ 00bEMOM 1000 »yeMEHTOB KaxKgash W3 TEHEpaIbHBIX
COBOKYITHOCTEH € 3aKOHaMU pacripeaeneHus: 1) OuHoMHUaNbHbIN ¢ mapamerpamu size = 200,
prob = 0.04; 2) 3akon Ilyaccoma ¢ mapamerpom lambda = 8.1; 3) moka3aTeNbHBIN ¢
napameTpoM rate = 2.5; 4) HOpMalbHBIM 3aKOH C mapamerpamu mean = 7, sd = 4; 5)
pPaBHOMEPHBIN ¢ mapaMmerpamMu min = 2, max = 5. Bce BbIOOpKHM 3amucath B OJUH (peiiM
JTAHHBIX U COXPaHUTH ero B (aiine.

Yupaxuenus u3 yueonunka H.III. Kpemepa (ocHoBHas nutepatypa): 4.11, 4.14, 4.15, 4.18, 4.20,
4.21, 4.26.

KoHTpoJibHBIE BONIPOCHI:

4. buHOMMAJIBHOE pacupelesIeHUE.

5. Pacnpenenenue Ilyaccona.

6. T'eomerpuueckoe pacrpeeicHue.

7. T'umepreomMeTpruyecKoe pacupeiesiCHHE.

8. PaBHOMEpHOE pacmpeneneHue.

9. DKcnoHeHIHaNbHOE (ITOKa3aTeIbHOE) pacIpeIeICHHE.
10. HopmanbHo€e pacnpeneneHue.
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11. Xu-xkBaapar pacnpezesieHue.

12. Pacnipenenenue CTbIOEHTA.

13. Pacnpenenenue dumepa.

14. Jlorapudmuyecku HOpMaIbHOE paclpe/ieieHue.

15. Co3nanue BbIOOPKH € 3a/laHHBIM 3aKOHOM pacrpeiesieHusI.

Cnucok Jurepatypsbl:
OcHoenas tumepamypa

1.

Kpemep H. L. Teopust BeposTHOCTEl M MaTeMaTHueckas cratuctuka: yueOnumk/ H. IIIL.
Kpewmep. - 2-e u3zn., mepepab. u gom.. - M.: KOHUTH, 2006. - 573 c.

Hononnumenvnasn numepamypa

1.

Tropun FO.H. Ananu3 maHHbIX Ha KommbloTepe: yueO. mocoome/ HO. H. Tropun, A. A.
Makapos. - U3x. 4-e, nepepad.. - M.: @opym, 2013. - 366 c.

Aodpeca pecypcoe Unmeprnem:
R — 0OBEeKTHO-OpHEHTUPOBAaHHAS CTAaTUCTUYECKas cpeia [DNeKTpoHHBIH pecypc]. - Pexxum
noctyma: http://herba.msu.ru/shipunov/software/r/r-ru.htm

Tema 4. Hpeneﬂbﬂme TECOPEMbBI TCOPUH BQPOHTHOCTeﬁ.

dopma npoBeIeHNs — pelIeHNe TUTIOBBIX 3aj1ad IS 3aKpeIUIeHUs M popMUpOBaHUs 3HAHUH,
YMEHUH, HaBBIKOB

IIpumepHbIe 3a1a4M 1/ pellleHUs] B Ay IUTOPHM:

1.

M3BecTHO, YTO B CpEHEM CHCTEeMa MCKYCCTBEHHOIO HMHTEJUIEKTa HEBEpHO pacro3Haér 4%
CHUMBOJIOB, KOTOphIE€ MojaatoTcst Ha €€ BxoA. Mcmonb3ys teopemy Ilyaccona mnm teopembl
Myagpa-Jlannaca, HaliTi ¢ TouHOCTBIO 710 0.01 BeposTHOCTH CleIyIOIUX COOBITHIA: A — U3
CTa BXOJHBIX CHMBOJIOB HEBEPHO OYyJET Pacro3HaHO CHCTEMOH He Oojiee 7 cuMBoOIoB; B — u3
TBICSYM BXOJHBIX CUMBOJIOB HeBepHO OyneT pacrno3HaHo cuctemoil ot 30 no 50 cumBoJOB
(BxirounTenbHO); C — M3 THICAYM BXOJHBIX CUMBOJIOB HEBEPHO OyneT pacro3HaHo Oosee 45
CHUMBOJIOB.

. DnekTpocTaHiys oocmykuBaet cetb 1900 a1ekTpoaami, BEpOSTHOCTD BKIIOUEHHS KaXKI0N U3

KOTOpbIX BedepoM paBHa (.8. OmeHuTH C MOMOIBI0 HepaBeHCTBa UeObileBa BEpOSTHOCTh
TOro, 4YTOo YHUCJIO JiaMIl, BKJIKOUCHHBIX B CCTb BCUCPOM, OTIUYACTCA OT CBOCTO
MaTeMaTH4ecKoro okuaanus He Oosnee yem Ha 30 (mo abcomroTHOW BenwumHe). HaiiTh
BEPOSTHOCTH TOTO ke COOBITHUS, UCIIONB3YsI MHTErpajibHylo TeopeMy MyaBpa-Jlamnaca.

B cpennem 10% paboTocrnocoOHOro HaceleHHs HEKOTOpPOro pernoHa — 0Oe3paboTHBIE.
O1eHuTh C TOMOLIbIO HepaBeHCTBa YeOblieBa BEPOSTHOCTh TOTO, YTO YPOBEHb 0€3pabOoTHIIbI

cpenn oocienoBanHbIX 8000 paboOTOCTIOCOOHBIX JKHUTENEH Topoia OyIeT B mpeaenax oT 9 mo
11%.

. OnpIT cTpaxoBOW KOMIIAHUU MOKA3bIBAET, YTO CTPAXOBOM ciiyyail IPUXOJIUTCS NPUMEPHO Ha

KaX/bli BaanaThiil 10roBop. OLEHUTh ¢ OMOIIbI0 HepaBeHCTBAa YeOblleBa HEOOX0IMMOe
KOJINYECTBO JOTOBOPOB, KOTOPBIE CIEAYET 3aKIIOYHTh, YTOOBI ¢ BEpOSTHOCTBIO 0.9 MOXKHO
OBLIIO YTBEPKIaTh, YTO JOJS CTPAXOBBIX ciaydyaeB oTkIoHUTCs OT 0.05 He 6omnee yem Ha 0.01
(110 aGCOMIOTHOM BeTMYWHE). Y TOYHUTH OTBET C TIOMOIIBIO HHTETPAIBHON TeopeMbl MyaBpa-
Jlammaca.

. Beixon upimuiar B uHKy0arope coctaBisieT B cpenHeM 70% uncia 3ano0xkeHHbIX Aull. CKOJIBKO

HY)KHO 3QJI0KUTh SIHIl, YTOOBI C BEPOSTHOCTBIO, HE MeHbIeH 0.9, 0)KUAaTh, YTO OTKIOHCHHE
YHUCJIa BBUTYIHUBIIUXCS IBILUIAT OT MaTEMaTHYECKOTO OXHAaHus He mpesblmano S50 (mo
aOCOJIIOTHOM BeTMYnHE)?

VYnpaxuenus u3 yueonuka H.III. Kpemepa (ocHoBHas nutepatypa): 6.10, 6.12, 6.15, 6.17, 6.22.



24

KoHnTpo/ibHbIE BOPOCHI:

HepasenctBo YeOnimiena.

3aKOH OOJIBLINX YUCEIL.

Teopema bepnyiun.

Teopema Ilyaccona.

JlokaneHas Teopema Myaspa-Jlamaca.
HNurerpansHas Teopema Myaspa-Jlamnaca.
[lenTpanpHas npeaenbHas Teopema.

Nk W=

Cnucox qurepartypsl:
Ocnosnas tumepamypa

1.

Kpemep H. III. Teopus BeposiTHOCTEH M MaremaTH4eckas crarhctuka: yueOnumk/ H. 1.
Kpewmep. - 2-e uzn., nepepad. u gor.. - M.: KOHUTH, 2006. - 573 c.

Lononnumenvnaa aumepamypa

1.

I'mypman B. E. Teopust BeposTHOCTEl 1 MaTemMaTH4yecKasi CTaTUCTHKA : yueO. mocodue / B. E.
['mypmMmaH. - 12-e u3z., nepepad.. - M.: Beicir. o6pazoBanue, 2006. - 478 c.

Aopeca pecypcos Humepnem:

1.

R — 00BeKkTHO-OpHEHTHPOBAaHHAS CTAaTUCTUYECKAst cpefa [ DIeKTpOHHBIH pecypc]. - Pexum
noctyna: http://herba.msu.ru/shipunov/software/r/r-ru.htm

Tema S. OneHku napaMeTpoB pacnpeae/eHuMH.

dopma npoBeieHNs — pelIeHue TUIIOBBIX 3ajay AJs 3aKpervieHus: 1 popMUpOBaHUs 3HAHUH,
YMEHHUH, HaBBIKOB

HpnMeprle 3ala'vM 1Jisl PpCHICHUA B ayIUTOPUN:

l.

9

[To nmanHO#M BBIOOpKE Uil yKa3aHHOW NEPEMEHHON HaWTH O00BEM BBIOOPKH, KOJIHYECTBO
NPOMYIICHHBIX 3HaYeHUH, HaUMEHbllee U HauOoJblee BbIOOPOUYHBbIE 3HAUEHHSI, TIOCTPOUTH
Ta0IMILy YacCTOT.

. [lo manHOI BRIOOpKE MJIs yKa3aHHOW MEPEMEHHOW HAWTH CpenHee apu(MEeTHUIEeCKOe, MOy U

MEIHaHy.

. I[lo manHO# BBIOOPKE TSl YKa3aHHOM MEPEMEHHOW HAWTH BHIOOPOUYHYIO JUCIIEPCHIO, CpEIHEe

KBaApaATHUYCCKOC OTKIIOHCHUC U KBAPTUJIH.

Ilo nmaHHOM BBIOOpKE /Ul YKa3aHHOW INEPEMEHHOW HaWTU BHIOOPOYHYIO aCUMMETPHUIO U
JKCILECC.

. Ilo nanHOi BBIOOpKE I yKa3aHHOM Mapbl CIydalHBIX BEJIMYUH HAWTU TOYEUHYIO OLIEHKY

ko3 uuunenta koppensuun [Iupcona.

. Ilo manHOW BBIOOpKE JUIS yKa3aHHOHM Mapbl CIy4YalHbBIX BEMYMH HAWTH TOUCUHBIC OLIEHKU

koa(dpurmenToB koppensiuu Cnupmena u Kenganna.

[To nmanHO# BBHIOOpKE JUISI yKa3aHHOW MNEPEMEHHOH IMOCTPOUTH TUCTOIPaMMy 4YacToT U
TUCTOIPaMMy OTHOCHUTENIBHBIX YaCTOT.

[lo manHOW BBIOOpPKE [UIS YKa3aHHOW TMEPEMEHHOW HaWTH SMIUPHYECKYIO (DYHKIIHIO
pacmpeneneHnuss W AIMIMPHYECKYIO IUIOTHOCTh BEpOSTHOCTH. llocTpouTs rpadukm 3THX
byHKIHIA.

. I[1o manHO¥ BEIOOPKE /ISl yKa3aHHOW MMEPEMEHHOM MOCTPOUTH auarpamMmy boxplot.

10. ITo nanHOM BBIOOPKE ISl YKA3aHHOM Maphbl IEPEMEHHBIX IMOCTPOUTD TUArpaMMy PacCesTHUs ¢

PETrPECCUOHHON MPSIMOM.

11. TTo nmaHHOW BBIOOPKE HAWTH JOBEPHUTEIIBHBIC WHTEPBAIBI ISl TapaMeTPOB HOPMAIIBHO

pacnpeeIeHHOM reHepaabHOW COBOKYITHOCTH € HaAeKHOCTHIO 0.99.
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12. Ilo nanHOW BBIOOpKE HAWTH JOBEPUTENBbHBIN MHTEpBAJ AJIsl BEPOSTHOCTU yCIlEXa B CXEMeE
bepnynnu ¢ HagexHoCTHIO 0.99.

13. Ilo nmaHHO#M BBIOOpPKE HAWTH OBEPUTENBHBIA MHTEpBaJl AJIs MapameTpa paclpeaeieHus
Ilyaccona ¢ HaaexxHocThio 0.99.

14. Tlo nanHO# BHIOOpKE HAWTH JOBEPUTENILHBIA HWHTEpBal A KO3(PPHUIMEHTa KOPPESAIUU
[Tupcona ¢ HaaexxHocThio 0.99.

15. Ilo nmanHOW BBHIOOpPKE HAWTH OBEPUTEIBHBIA MHTEpBaN AN Kod(duIMeHTa KOoppensiuu
Kenpamna ¢ HagesxxHoctsio 0.99.

3anauun u3 pykosojactsa B.E. 'Mypmana (ocHoBHas nutepatypa): 451, 459, 462, 472, 474, 476,
484, 485, 490, 491, 494, 502, 515, 517, 521.

KonTpo/ibHbIE BOPOCHI:
1. Pa3Beno4HbIl aHaJIN3 JaHHEIX.
2. Bpruucnenue BEIOOPOYHBIX XapaKTEPUCTHUK.
3. TaOmuuel 4acToT.
4. T'ucrorpaMmsl.
5. Jumarpammer boxplot.
6. /lmarpammel paccesHUs.
7. Owmnupudeckast QyHKIHS pacipeaeeHHs.
8. Dmmnupuyeckas INIOTHOCTb BEPOSTHOCTH.
9. ToueuyHoe OlIECHMBAaHKE TAPAMETPOB PACIPEIEIICHUH.
10. VluTepBanbHOE OLIEHWBAaHUE TApaMETPOB paclpeaeieHUH.

Cnucok Jurepatypsbl:

OcHosnas numepamypa

1. I'mypman B. E. PykoBOACTBO K pellIeHHUIO 3a/1a4 110 TEOPUH BEPOSITHOCTEN U MaTeMaTHYECKON
craTtuctuke: yueo. mocooue / B. E. 'mypmas. - 11-e uzn., nepepadb.. - M.: Bricr.
obpa3zoBanue, 2006. - 403 c.

Hononnumenvuas aumepamypa

1. Tropun FO.H. Ananu3 gaHHbIXx Ha kKommbloTepe: y4ueO. mocobue/ 0. H. Tropun, A. A.
Makapos. - U3x. 4-e, nepepad.. - M.: @opywm, 2013. - 366 c.

Aopeca pecypcos Humepnem:

1. TopsuunoBa E.P. OcHoBbl MaTemarmueckoil cratuctuku. Yued. kypc HOY MHTYUT
[DneKTpOHHBIM pecypc]. - Pexxum JOCTYyTIA:
http://www.intuit.ru/department/economics/basicstat/

2. R — 00BEKTHO-OPHEHTHPOBAHHAS CTATUCTHYECKAs cpeia [ DneKTpoHHbIH pecypc]. - Pexum
nocryma: http://herba.msu.ru/shipunov/software/r/r-ru.htm

Tema 6. [IpoBepka cTaTHCTHYECKUX TMIIOTE3.

dopma npoBeIeHNs — pelIeHNe TUTIOBBIX 3aj1a4 IS 3aKpeIUIeHUs: 1 popMUpOBaHUS 3HAHUH,
YMEHUH, HaBBIKOB

IIpumepHbIe 3a7a4n IJIsl pellIeHUsI B Ay THTOPHH:

1. CrenepupoBath BbIOOpKY U3 500 ciydaliHBIX 4YHCEN, MUMEIOIIHUX OMHOMHUAIBHBIN 3aKOH
pactipenenenus ¢ mapamerpamu size=700, prob=0.04. C nomomnsto kputepus [llanupo-Yumika
NPOBEPUTh CTATUCTUYCCKYIO THIIOTE3Y O TOM, YTO 3aKOH pacHpeieiCHHUs TIeHEepabHOU
COBOKYITHOCTH HE OTJIMYAETCSI OT HOPMAJIBHOTO 3aKOHA pacIpe/ieIeHusI.

2. Ilo panHOi BBIOOPKE C momomblo Kputepusi KommoropoBa-CMupHOBa TPOBEPUTH
CTAaTUCTUYECKYIO THUIMOTE3Y O TOM, YTO yKa3aHHas NEepeMEHHasi UMEET 3aKOH paclpe/eeHus,
KOTOPBIN CTATUCTUYECKU 3HAYMMO HE OTIMYAETCSl OT HOPMAIbHOI'O 3aKOHA PaclpeieIeHUsI.
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3. CrenepupoBaTh JBE BBIOOpPKH: OAHY BBIOOpKY u3 200 cioy4alHBIX YHCEN, HMEIOIINUX
HOpMAaJbHBIA 3aKOH paclpeaeNieHus ¢ mapameTpamu mean=16, sd=5, apyryioo BBIOOpKY H3
300 cayyailHBIX YHCEN, UMEIOUIMX HOpPMAalbHBIM 3aKOH pacIpeleeHHs] ¢ MapamMeTpaMu
mean=27, sd=6. C nmomoripio Kputepuss Ouiiepa MpoOBEPUTh CTATUCTHUUYECKYIO THIIOTE3Y O
TOM, YTO OTHOLIEHUE AUCTIIEPCUN JIBYX CIIyYailHBIX BEJIUYHMH PAaBHO |.

4. Tlo manHOW BBIOOpKE C ToMOIIbI0 KpuTepus CThIOJCHTa MPOBEPUTH THUIIOTE3y O TOM, YTO
MaTEeMaTUYeCKOe 0KMIaHNE YKa3aHHOU epeMeHHOM paBHO 27.

5. Tlo manHO# BBIOOpPKE ¢ mMoMoOIIbI0 KpuTepuss CThIOACHTa TPOBEPUTHh THIIOTE3Y O TOM, YTO B
JIByX Ipynrax MaTeMaTUueCcKue OXUAaHUs yKa3aHHOU MEePEMEHHON PaBHBI.

6. [1o manHO# BBIOOPKE C MOMOIIBIO KPUTEpUsI Y MIKOKCOHA MPOBEPUTH THUMOTE3y O TOM, YTO
MOJIOKEHUE YKA3aHHOW MepEMEHHON paBHO 27.

7. Ilo naHHON BBIOOpPKE C MOMOUIBIO KPUTEPUS YMIKOKCOHA MPOBEPUTH TMIIOTE3Y O TOM, UTO B
JIByX Ipynnax ypoBHHM YKa3aHHOUN NEpPEeMEHHOW PaBHBI.

8. Cpean ciydaitno B3saThiX 10000 HOBOpOXIEHHBIX OKazanoch 5143 manpuuka. C momolbo
TECTa MPOIOPLMI MPOBEPUTH CTATUCTUYECKYIO TUIIOTE3Y O TOM, YTO BEPOSATHOCTh POKICHUS
Manbuuka pasHa 0.5.

9. 1o manHO¥ BRIOOPKE C MOMOIIBIO TECTA MPOMOPIIUN MPOBEPUTH CTATUCTHYECKYIO TUIIOTE3Y O
TOM, YTO B JABYX T'PYIIax BEPOSTHOCTH YKA3aHHOTO COOBITHUSI PABHEI.

10. Ilo nanHO# BBIOOPKE MPOBEPUTH CTATUCTHUECKYIO THIIOTE3Y O TOM, YTO JUIsl yKa3aHHOM Mapbl
CIIy4aiHbIX BeNUYHH KodhdunmeHT koppensunu [Tupcona paBeH HyIro.

11. Ilo nanHO# BBIOOPKE MPOBEPUTH CTATUCTHUUECKYIO TMIIOTE3Y O TOM, YTO JUIsl yKa3aHHOM Mapbl
CIIy4aiHbIX BeTU4HH K03 dunineHT koppensuun CiupmMeHa paBeH HyJIIo.

12. Ilo panHOW BBHIOOPKE C TIOMOLIbIO XHU-KBaapaT Kpurepus Ilupcona mnpoBepuTh
CTaTUCTUYECKYIO TUIIOTE3Y O TOM, UTO JIBE YKa3aHHbIE CIIyYalHbIE BEJIMYUHBI HE3ABUCUMBI.

3anauu u3 pykoBojacta B.E. 'mypmana (ocHoBHas nurepatypa): 556, 560, 567, 570, 574, 581,
6006, 610, 617, 623, 627, 635.

KoHnTpoJibHBIE BONIPOCHI:

1. Ilpumenenue craructuueckoro kpurepus lanupo-Yunka.
ITpumenenune craructudyeckoro kpurepus Koamoroposa-CMupHOBa.
[TpumeHneHne cTaTucTudeckoro kpurepus duiepa.

[Ipumenenue cratucTuueckoro kpurepus CTbrofeHTa.
[IpuMeHeHne CTaTUCTUYECKOTO KPUTEPHUST YUIIKOKCOHA.
[IpumeHeHne TecTa NpoONnoOpUUi.

[Ipumenenue xu-kBanpar kpurepus [Iupcona.

NNk WD

Cnucok Jurepatypsbl:

OcHosnas rumepamypa

1. I'mypman B. E. PykoBOoACTBO K pellIeHHUIO 3a/1a4 110 TEOPUH BEPOSITHOCTEN U MaTeMaTH4ECKON
cratuctuke: yueo. mocooue / B. E. 'mypmas. - 11-e uzn., nepepa6b.. - M.: Bricr.
obpa3zoBanue, 2006. - 403 c.

Lonoanumenvhasn numepamypa

1. Kpemep H. II. Teopust BeposiTHOCTEH M Maremarudeckas cTaructuka: yueOnux/ H. M.
Kpewmep. - 2-e u3z., nepepad. u gon.. - M.: KOHUTH, 2006. - 573 c.

Aopeca pecypcos Hnmepnem:

1. R — 00BEKTHO-OPHEHTUPOBaHHAS CTAaTHCTUYECKAs cpeia [ DIeKTpOoHHBIH pecypc]. - Pexum
noctyma: http://herba.msu.ru/shipunov/software/r/r-ru.htm
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Ipunoowcenue 1
AHHOTAIUA JTUCHOUITJIMHBI

HucumruimHa «Teopust BEepOsITHOCTEH W MaTeMaTH4ecKas CTaTHCTUKA» pealn3yercs Ha
dakynprere WHOOPMALMOHHBIX CHUCTeM H Oe3omacHocTH Kadeapoil ¢yHIaMEHTAIbHONH U
NPUKIIAJHOW MAaTEeMaTHKH.
Llenp aucuumiuHbl: GopMUpoBaHHE 0a30BBIX MPEACTABICHUN O TEOPUU BEPOSTHOCTEH U
MaTeMaTHYECKON CTATUCTHKE IO YTJIOM 3PEHHS MX MPAKTHYECKOTO MPUIOKECHUS B Pa3IMIHBIX
00acTAX HAy4HbIX MCCIEJOBAHUNM M MHXXCHEPHOM TMpakTHKH.  3aJaud: Ha HpuMepe
KOMOWHATOPHOM TEOpUH BEPOSATHOCTEH MEPEHTH K OOIMIMM IMOHSTHSAM TECOPHH BEPOSITHOCTEH U
MaTeMaTUYeCKOM CTaTUCTUKH, C(HOPMYJIUPOBATh OCHOBHBIE TEOpPEMBbI, HEOOXOAMMBIE IS
NOHUMAaHHS CMEXHBIX TUCIHUIUINH U PAKTUIECKOH NeSTETbHOCTH.
JlucuuiuinHa HampasiieHa Ha (OPMHUPOBAHUE CIETYIOIUX KOMIIETEHIIHNA:
e OIIK-1 - cmocobeH NpPUMEHSTHh ECTECTBEHHOHAYYHbIE W OOIEHMH)KEHEpHBbIC 3HAHMSA,
METOABl ~MAaTeMaTHYeCKOTO0 aHalM3a W  MOJCIHMPOBAHUS, TEOPETHYECKOTO |
9KCHEPUMEHTAIBHOIO UCCIIEI0BAHUS B TPO(PECCUOHANBHOM NesTEIbHOCTH;
e OIIK-6 - crocobeH aHanM3UpOBaTh U pa3pabaThIBaTh OPraHU3ALMOHHO-TEXHUYECKUE U
YKOHOMHYECKHE TPOLECCHl C TPUMEHEHHEM METOJOB CHCTEMHOTO aHajiu3a W
MaTeMaTHYeCKOro MOJIETMPOBAHUS.
B pesynbTare 0CBOCHUS AUCHUILTUHBI 00YYarOIIUICS JOKEH:
3namu: ciydaiiHble cOOBITUS M CIy4alHble BEIWYMHBI, 3aKOHBI PACIpE/IEICHUs; 3aKOH
OOJIBIIMX YUCET, METO/IbI CTATUCTHYECKOTO aHAIN32

Ymemv: BBIMUCIATH BEPOSATHOCTH CIy4aillHBIX COOBITMH, COCTaBIATH M MCCIEIOBaTh
(GYHKIMM ~ pacripefieieHuss CIIyYalHBIX BEIUYMH, ONPENENSTh YHCIIOBBIE XapaKTEPHCTHKU
CIly4allHbIX BEJIMYMH; 0OpabaThlBaTh CTAaTUCTUYECKYI0 HMH(OPMAIMIO /sl OLEHKH 3HAYECHUH
apaMeTPOB U MPOBEPKH 3HAYMMOCTH TUTIOTE3

Bradems: BepOSTHOCTHBIM MOAXOJOM K TIOCTAHOBKE M PELICHUIO 3a/1a4, HaBbIKAMU
paboTel ¢ OuUONMMOTEKaMM NPUKIAAHBIX MPOrpaMM JJIsi  PEIIEHUS BEPOSATHOCTHBIX H
CTaTUCTUYECKUX 3a]1au.

[To nucuumuIMHE MpeTyCMOTpEHa MPOMEKYTOYHAS aTTeCTalHs B (hopMe SK3aMEeHa.

OOw1ast TpPyA0EMKOCTb OCBOCHHUS AUCLUIUIMHBI COCTABIISACT 3 3a4€THBIC €TUHUIIBI.



