Muno6pHnayku Poccun

deznepanbHOE rOCYAaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YIPESIKICHUE

BBICIIIETO 00pa30BaHuUs
«OpeHOyprckuil rocyiapcTBeHHbIN YHUBEPCUTET)

Kadenpa maremaTn4eckux METOIOB U MOJICJICH B SKOHOMHKE

PABOYASA ITPOTPAMMA
JICLIMTIJIVHDI

«b.1.5.10.3 Teopus eeposimuocmeti u Mmamemamuieckas Cmamucmurka

YpoBeHb BhICIIETO 00pa30BaHuUs
BAKAJIABPUAT

Hanpasnenue noaroToBku
38.03.01 DxoHomuka

(KOZL 1 HAaUMEHOBaHHME HANPABJICHUS IIOAI OTOBKH)

byxeanmepckuii yuem, ananus u ayoum
Tocyoapcmeennvle u myHuyunaibubvie QUHAHCHL
Dunarcwl U Kpeoum
DuUHANHCOBbIU MEHEONCMEH

DKoHOMUKA NPEONPUAIMULL U OP2AHU3AUUL (10 OMPACAAM)
(HauMEHOBaHUE HaINpaBIEHHOCTH (1poduiist) 0O pa3oBaTeIbHOMN TPOrpaMMbl)

Tun oOpa3oBaTenbHOM MPOrpPaMMBbI
Ilpoepamma akademuyeckozo bakaraspuama

Ksanudukarus
baxanasp

®opma o0ydeHust
3aounas

I'ox Habopa 2015

1235319



Pabosas nporpaMmMa paccMoTpei H YTBCPAICHA Hi 3ace/ iy kadeaps

COrNACOBAHO:
Hpeaceaareis METOANYCCKOH KOMHCCHI NO WO TORICH
.J.E!tlﬂ.’iumm W (8. R secoba
2 e T AR T [ e

Te/h METOIMICCKON KOMHCCHN 10 1 1" roToBKN__ 2

llpr.:m.n.uu AP j"’ .

mial e b M T
Fase/yoHIN 0TACHOM KOMUTIEKTEBANNN HayuHoR GubanoTexn

é / HLH | puuait__

FRICI b A OO
Yoanomouchnnil no kasecty gakyastera
H.B. JI
Ihﬁ%p m‘mﬁ*%
Ne peructpanuu 44442

© bantukosa O.U., 2015
©0rvy, 2015



1 Ilesu u 321244 OCBOEHUS M CHUTIJIMHBI

Ileanb ocBOGHMSI NUCHMIUIMHBL (POPMUPOBAHUE TEOPETUUYECKUX 3HAHMN O MAaCCOBBIX CIy4YalHBIX

SABJICHUAX W NPUCYLIIUX UM 3aKOHOMEPHOCTSX, 4 TAK)KE NPAKTUYECKHX HABBIKOB IIPUMEHEHUs METOJIOB,
IPUEMOB M CHOCOOOB HAay4yHOI'O aHaJIW3a JaHHBIX Ul OINpenesieHUus OO0OOMIAOIMX OSTH JIaHHbIE
XApaKTEPUCTHK.

3agaun:
1. ocBOEHME METOJIOB MCCIIEIOBAaHUS 3aKOHOMEPHOCTEH MACCOBBIX CIYYaWHBIX SIBIICHHW W IPOILEC-
COB;
2. OCBOCHHME MAaTEeMaTHYECKUX METOJIOB CUCTEMAaTU3AIMH U 00paOOTKH CTATUCTUUECKHUX JAaHHBIX;
3. OCBOGHHE COBPEMEHHBIX CTATHCTHYECKUX MAKETOB, PEATM3YIOMINX AJITOPUTMBI MAaTEMaTHUECKOU
CTaTHUCTHKH;
. IpuoOpeTEeHNEe HaBBIKOB COJIEPIKATEIIbHOM HHTEPIPETALUA PE3YJIBTATOB.

2 MecTo IMCHMIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

JucnunauHa oTHOCUTCS K 6a30Boit yactu 0soka 1 «/[ucuuminael (MOIyIn)»
[IpepexBu3uthl nucuuiuiunel: b.1.5.10.1 Mamemamuueckuii ananus, b.1.5.10.2 Jluneiinas ancedpa

[TocTpeKBU3NTHI TUCIUTUIUHEIL:

st ipobuns «byxearmepckuii yuem, amanuz u ayoumy. b.1.5.10.4 Memoovr onmumanvHovlx
peuwtenuti, 5.1.5.13 Cmamucmuxa, b.1.5.14 Sxonomempuxka

i npoduiieit « Qunancvl u kpedumy, « PUHAHCOBbIU MEHEOHCMEHM ), « IKOHOMUKA NPEONPUAMUL U
opeanuzayuii (no ompacaam)»: b.1.5.10.4 Memoovi onmumanvHulx peuieHuti

st mpouiis «l ocyoapcmeennvie u myHuyunaivhvle punancoly: b.1.5.10.4 Memoovl onmumanbHbix
pewenuti, b.1.5.13 Cmamucmuxa, b.1.5.14 Dxonomempuxa, b.1.B.J[B.7.1 Ilpoepammmno-yenesvie

Memoobvl 6100HCeMHO20 PUHAHCUPOBAHUSL

3 TpeGoBaHus K pe3yjabTaTaMm 00yUeHUsi M0 TUCIUILINHE

[Ipouecc n3yueHus: JUCUMILIMHBI HAIllpaBJIeH Ha (POPMUPOBAHUE CIETYIOLIUX PE3YyIbTaTOB 00yUeHuUs

[Tnanupyemble pe3ynbTaThl OOy4EHHS MO JUCHUILIMHE, XapaKTePU3YIOIIHe
sTanbl GOPMUPOBAHUSI KOMIIETEHIIUI

dopmupyeMble KOMIIETEHIIHT

3HaTh: OCHOBHBIE MOHATHS U UHCTpyMeHTapuil Teopuu BepositHocTeid u|OIIK-3 CIOCOOHOCTHIO
MaTeMaTH4YeCKOW CTaTHUCTUKH JUIsi 00paOOTKH SKOHOMUYECKUX JAHHBIX B|BBIOMPATh HMHCTPYMEHTAJIbHbIE
COOTBETCTBUU C TIIOCTaBJICHHOW 3ajaueid, aHaiu3a pe3yabTaToB H|cpeacTBa  uis  00paboTKU
000CHOBAHMSI MOJIyUEHHBIX BBIBOJIOB MPHU PELIEHUM 3334 B MPUBEIECHHON | IKOHOMUUYECKUX  JaHHBIX B
BBIIIIE [TPEIMETHOM 00JIaCTH. COOTBETCTBUHU C IOCTABJICHHON
YMeThb: NpUMEHSATh BEPOSITHOCTHO-CTATUCTUYECKHE METOJbl M MOJENHU K|3a/Jadyeil,  MNpoaHaIU3UpOBaTh
PELICHHUI0O  IPAKTHUYECKUX  HKOHOMMYECKUX  3aJad;  OCYLIECTBISTH|pE3ylbTaThl pacueToB u
MIOCTAaHOBKY  3a/laud  aHaju3a  CTaTUCTUYECKMX  JIaHHBIX,  €€|000CHOBBIBaTb  IOJY4YECHHbIE
MaTEMaTHYECKYIO dhopmanuzanmro, 000CHOBaHHO BBIOMPATH | BEIBOIBI

MaTeMaTU4YeCKME U  HUHCTPYMEHTaJbHbIE CPEICTBA MX  pELICHHUS,

(bopMynupoBaTh 000CHOBaHHbIE BBIBOJIbI o pe3yabTaTam

MaTeMaTH4eCcKoi 00pabOTKHU BHIOOPOUHBIX JAaHHBIX B PUBEJCHHON BBILIE
MpeAMETHOM 00IacTH.

Baajerb: BEpOATHOCTHO-CTATUCTUYECKMMH METOJAMU PEIICHUS
MIPUKIIAIHBIX SKOHOMUYECKUX 3a/1a4 B pa3IMYHbIX chepax ACSITEIbHOCTH B
COOTBETCTBHUU C TIOCTABJICHHOM 3a/1aueii MpeAMETHOM 00J1acTH; HaBBIKAMU
aHaJIM3a pe3yJbTaTOB M 000CHOBAHUS MOJTYYEHHBIX BHIBOJIOB.




4 CTpyKTYypa U cojepKaHue TUCHUNTIHHBI

4.1 CTpyKTypa IMCUMILTHHBI

OO011ast TpPyA0EMKOCTh AUCHHUILIMHBI COCTaBIsAeT 6 3a4eTHBIX equHUI] (216 akageMUyecKux 4acoB).

TpynoemkocTs,
Bun paGotsr aKaJeMHUYECKUX YacoB
3 cemecTp |4 cemecTp| BCEro
O01mas Tpya10éMKOCTh 108 108 216
KonTakTHas padora: 11,5 10,5 22
Jlexmm (JI) 6 6 12
[TpakTnueckue 3anstus (113) 4 4
Jlaboparopusie padboTs! (JIP) 4 4
Koncynpranuu 1 1
IIpomexyrouHas arrectanus (3a4eT, SK3aMeH) 0,5 0,5 1
CamocrosiTesbHast padora: 96,5 97,5 194
- 8bINoONIHeHUe KOoHmpoavHou pabomol (KonmpP); + +
- camonoo02omoska (npopabomka u nosmopeHue J1eKYUOHHO20
mamepuana u Mamepuana y4eOHuKo8 u y4eOHulx nocoouii;
- H0020MOBKA K 1a00PAMOPHBIM 3AHAMUAM,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM)
Bujx uTOroBoro KOHTpoJIf (3a4eT, IK3aMeH, IK3aMeH | Au. 3a4.
AU pepeHIUPOBAHHBIN 324€T)
Pa3nens! qucuuminHel, n3ydaeMble B 3 cemecTpe
KosmuecTBo yacos
Ne ayIUTOpHas
pasjiena HaumenoBanue paszaenos BCEro aGoTa BHEay/I.
T 113 | P pabora
1 OcCHOBHBIE MOHATHUSL U TEOPEMBI TEOPUU BEPOSATHO- 29 2 1 - 26
cTen
2 CnyuvaiiHble BETMUUHBI, CIydaillHble BEKTOPbl U MX 29 2 1 - 26
3aKOHBI pPacIpeleleHUs
3 UucnoBble XapaKTEPUCTUKU CIIYYaWHbBIX BEJIWYUH, 28 1 1 - 26
CIIy4ailHbIX BEKTOPOB
4 [IpenenbHbIE TEOPEMBI TEOPUU BEPOSITHOCTEN 22 1 1 - 20
Hroro: 108 6 4 - 98




Pazgenbr quctunianabl, n3ydaemsbie B 4 ceMecTpe

KosmuecTBo yacos
Ne ayIUTOpHas
pasnena Hanmenosanue pasnenos BCEro pabora BHEAY/I.
T 13 | P pabora
5 OcHOBHBIC TOHATUS MaTEMaTUUYECKOM CTATUCTUKM. 17,5 1 - 10,5 16
[IpenBaputenbHas oOpaOoTKa BBHIOOPOUHBIX JaH-
HBIX
6 ToueyHoe olEHHBaHHWE TApPaMETPOB pacmpenese- 17,5 1 - 10,5 16
HUSA
7 [IpoBepka HemapaMeTpUUYECKUX THIIOTE3 O COTJia- 17,5 1 - 10,5 16
COBaHHOCTH SMIUPUYECKOTO U THUIOTETUYECKOIO
3aKOHOB paclpeaeacHus
8 HNHTepBanbHOE OLIEHMBAHWE NApaMETPOB pacipe- 17,5 1 - 10,5 16
JeNIeHust
9 [IpoBepka mapaMeTpU4eCKUX CTaTUCTHYECKUX I'H- 18 1 - 1 16
noTe3
10 Koppenaunonnsiit ananus 20 1 - 1 18
Uroro: 108 6 - 4 98
Bcero: 216 12 | 4 4 196

4.2 Conepsxkanue pa3aejioB JUCHUNIMHBI

OcHOBHBIC OHATHS U TEOPEMbI TEOPHHU BeposiTHOCTEM. [IpocTpaHCTBO 21€MEHTapHBIX UCXO0B.
JlocToBepHbIE, HEBO3MOXKHbIE, CllydailHble cOObITUSI. Anredpa coObITHIA. O - anredpa coObITUN. AK-
CHOMAaTUYECKOE OINPEIEICHUE BEPOSITHOCTEN. BEpOATHOCTHOE IMPOCTPAHCTBO: JUCKPETHOE BEPOSIT-
HOCTHO€ MPOCTPAHCTBO (MpUMEpPHI), HEIPEPHIBHOE BEPOSTHOCTHOE IPOCTPAHCTBO (IIPUMEPHI).
VYcil0BHBIE BEPOSITHOCTH, TEOPEMA YMHOXKEHUS BEPOSTHOCTEN, HE3aBUCUMOCTh COOBITHI, B3aMHasi
He3aBUCUMOCTh coObITHH. [TonHas rpynmna coobiTuil. @opmyia nosHoi BepostHocTu. Popmyna baii-
eca. [IoBTropHbie He3aBucuMble ucnbpiTanus. Popmyna beprymm. Teopema Ilyaccona. JlokanpHas u
MHTErpasibHas TeopeMbl MyaBpa-Jlamiaca.

Cay4aiiHble BeJIMUMHBI, CJIyYaliHble BEKTOPbI M UX 3aKOHbI pacnpenenenus. [lousrue nzmepu-
Moil pyHkuuu. OnpeneneHue ciydaiHOW BEIUYMHBI, ciydailHoro BekTopa. /luckpernas ciuydaiiHas
BeJIMuMHa (CITydailHeIi BeKTOp). PacnpeneneHue BeposSTHOCTEH CIydailiHOM BEJIMYMHBI (CIIy4allHOTO
BeKTOpa). Psij pacnpeneneHuss TUCKPETHOW CIydallHON BEJIWYWHBI, TaOIUIA pacrpeaesieHus JBY-
MEPHOI0 JUCKPETHOTO ciydailHOro BekTopa. @yHKIMs pacnpeesieHus cllydailHON BeJIMYUHBI (CITy-
yaifHOro BekTopa) u e€ cBoiicTBa. HempepriBHas (aOCOIIOTHO HEMpEpbIBHASA) ClydaiiHas BEIMYMHA
(cimyqaitabiii BekTop). [ITOTHOCTH pacnpenesienus: BEpOSTHOCTEH CIIy9ailHOM BETMYHUHBI (CITy4aitHOTO
BEKTOpa) U €€ cBOICTBAa. 3aKOHBI paclpe/ielIeHUs] KOMIIOHEHT CIIy4ailHOTO BEKTOpa. Y CIOBHBIE pac-
npenenenus. Teopema yMHOKEHUS. 3aBUCUMOCTbh U HE3aBUCUMOCTh KOMIIOHEHT CIIy4ailHOTO BEKTO-
pa. Hekotopble 3ak0oHBI pacrpeaenaeHus] TUCKPETHBIX CIy4YallHbIX BEJIMYMH: OMHOMHUHAJIBHOE, I'€0-
Merpuyeckoe, [lyaccona u 1.1, HekoTopsle 3aKOHBI pacnpeneneHnss HENPEPhIBHBIX CIIY4alHbIX Be-
JIMYMH: HOPMAJIbHOE, paBHOMEPHOE, IKCIIOHEHIIUATIbHOE, JOrapu(MUUeCKl HOpMaJIbHOE U T.J1. MHO-
TOMEPHBIA HOPMAJIBHBIN 3aKOH PACIpEACIICHUs CIIy4alilHOIO BEKTOPa.

YuciioBble XapaKTEePUCTHKHM CIYYaWHBIX BEJIUYHH, CJAYYAaWHBIX BEKTOpPOB. MareMaTrnueckoe
0’KMJIaHHE U TUCIIEPCUsl, UX CBOMCTBA, CPEAHEE KBAJAPATUYECKOE OTKIOHEHHE; MOMEHTHI CIIy4ailHbIX
BEJIMYMH: HadyaJlbHbIE, [IEHTPaJIbHbIE MOMEHTHI; MOJIa, ME/IMaHa, KBAaHTHIU, KO3 PULIMEHT acuMMeT-
PHH, SKCLECC; YCIOBHOE MaTeMaTHUECKOe OKUaHue, (YHKIIMN PErPeCCUN; KOBapHalLlUs CIIydalHbIX
BeIUYMH, cBoiicTBa. KoBapuanuonHas maTtpuna ciiydailHoro Bekropa. KoadduimeHt xoppensuuu
CIy4alHbIX BEJIWYWH, CBOWCTBA. KoppendiumonHas mMarpuia ciaydaiiHoro BekTopa. Hammydmas nu-



HEelHas anmpoKCHUMalus OJHOM CilydallHOM BEIWYMHBI ApPYyroil, (yHKUMsSI PErpeccuu, OCTaTOuHas
nucnepcusi. KoppensiiimonHoe oTHOIIeHHE, KOA(GGUIUMEHT IeTEPMHUHALIUN U €r0 CBOWCTBA.
IIpenesibHbIe TeopeMbl TEOPUH BepPOATHOCTeH. 3aKOH OOJBIIMX YKcel: HepaBeHCcTBa UeOsblieBa,
teopema YeOrnimieBa, Teopema bepuymmm, Teopema Ilyaccona. LlenTpansHas npenensHas TeopemMa u
€€ CIIeICTBHUS.

OcHoBHbIe NOHATUS MaTeMaTH4Yeckoil crarucTuku. IlpexBapurtenbHas o0padorka BbIOOPOU-
HBIX JaHHBbIX. OCHOBHBIE OHATHUSI MATEMaTUYECKOIN CTAaTUCTUKU: FeHepajbHasi COBOKYIHOCTb, CITy-
yaifHast (anpuopHas) BbIOOpKa U e€ peanu3anus (anocrepuopHas Bbioopka). BeibopouHnoe mpocTpas-
CTBO. 3aKOH pacIipe/ieJIeHHs] allpuOpPHOM BBIOOPKU, alpUOPHBIA BapHALIMOHHBIA Psif, MOPSIKOBHIE
CTaTUCTHKH, 3aKOH PaCIpe/IeIeHHs] HEKOTOPBIX MOPSAIKOBBIX CTATUCTHK. ANOCTEPUOPHBII Bapuaiy-
OHHBIN pAJl, CTATUCTUUECKUN s (IMCKPETHBIM BapUalMOHHBINA psJl), HHTEPBAJIbHBIM CTaTUCTHYE-
CKUM psii (MHTEpBAJIbHBIA BapUALIMOHHBIN psll). DMOupuyeckas GyHKIMS paclpeaesieHus, IMIUPH-
yeckasl IUIOTHOCTb pacIpesieieHusl U ux rpapudeckoe mnpeacraBiieHue (KyMyasTHBHAs KpuBas, -
CTOrpaMMa, MOJIUTOH).

ToueuHoe oneHUBaHMe MapaMeTpPoOB pacnpeneaeHus. [locTaHoBKa 3aa4l TOUYEYHOI'O OLIEHUBA-
nus. OnpeseneHne TouedHoi onenku mnapamerpa 6. TpeGoBaHHs K TOYEUHBIM OLEHKAM: COCTOS-
TEIbHOCTh, HECMEIIEHHOCTh, 3 (deKTUBHOCTD. VcciienoBanue CBOMCTB OLIECHOK OCHOBHBIX YHCIOBBIX
XapaKTepUCTUK. MeTobl HaXOXKIEHHUsS] TOUYEYHBIX OLEHOK: METOJ aHaJOTMH, METOJ HAauMEHBIINX
KBa/IpaToOB, METOJ MaKCUMAJILHOTO IIPABI0N0 1001, METO/I MOMEHTOB. XapaKTep BapbUPOBaHUSI BbI-
OOPOYHBIX XapakTepucTuk: Teopema Ciyukoro, Teopema duiepa u e€ cieacTBusl.

IIpoBepka HemapaMeTpu4YecKHX I'MIIOTe3 O COIVIACOBAHHOCTH IMIHMPHYECKOT0 M THIOTeTHYe-
CKOro 3aKOHOB pacnpepejeHusi. OCHOBHbIE TEOPETUUECKUE CBEACHUS 110 MPOBEPKE HElapaMeTpu-
4yecKux craTuctuueckux runote3. Kpurepuu cornacus: kpurepuit Konmoroposa-CmupHoBa, Kpute-
puit Miseca (o”), kpurepun y —IInpcona.

HNHTepBasibHOE OLleHUBAaHUE IapaMeTPOB pacnpeeeHus. [loHsTHe UHTEPBAIBHOMN OLIEHKH U J10-
BEPHUTENLHOIO MHTEpBaia napamerpa 6. AIropuT™M IOCTPOEHHS MHTEPBAIBLHBIX OLEHOK. IIpuMephl
MIOCTPOCHHUSI TOBEPUTENBHBIX MHTEPBAJIOB JUIsl OCHOBHBIX YHMCJIOBBIX XapaKTEPUCTUK B CIydae HOp-
MaJbHOTO 3aKOHA paclpeiesieHusl TeHepalbHON COBOKYITHOCTH U BBIOOPKH OOJIBIIOrO 00beMa.
IIpoBepka napameTpu4ecKUX CTATHCTHYECKHUX IUNoTe3. OCHOBHbIE TEOPETUYECKUE CBEJCHUS I10
[IPOBEPKE MapaMEeTPUUECKUX CTAaTUCTUUYECKUX T'MIIOTE3: BUJIbI CTATUCTUUYECKUX TMIOTE3bI, BBIOOPOY-
HOE MPOCTPAHCTBO, CTATUCTUUECKUN KPUTEPUN, KPUTHUECKOE MHOXKECTBO, OIIMOKM 1-ro u 2-ro pona,
YpOBEHb 3HAUYMMOCTH, MOIIHOCTh KPHUTEpHs, JIEBOCTOPOHHHE, MPABOCTOPOHHUE M JBYCTOPOHHHE
Kputnueckue oOnactu. [lpuHumnsl moctpoeHus ontumainbHoro kpurepus. Kpurepuit Helimana-
[Tupcona s mpoBepku MpOCThIX TunoTe3. [IpoBepka runore3 o napameTpax HOPMAJIBHO pacipee-
JIEHHBIX T'€HEPaJIbHBIX COBOKYITHOCTEH.

Koppeasinnonnsplii anaan3. OyHKIMOHAJIbHAs, CTATUCTUYECKAs] U KOPPEJSALUOHHAS 3aBUCUMOCTH.
JIByMEpHBIN KOPPEISAIMOHHBIM aHAJIN3: OLIEHKA MapaMeTPOB KOPPEISAIIMOHHON CBsI3U (ITApHOTO KO-
s dunuenTa Koppensuuy, kodpduuueHTa AeTepMUHAUN, QYHKIUNA perpeccuu — Ko3puIueHToB
JUHENHON perpeccuu), MpoBepKa rUIOTE3 O 3HAUMMOCTH XapaKTEPUCTHK CBS3H, MOCTPOEHUE JOBE-
PHUTEIBHBIX HHTEPBAIIOB. MHOXECTBEHHBIN KOPPEISIIUOHHBIA aHAJIN3: OLIEHKA IapaMeTPOB KOPpes-
LIMOHHOW CBS3U (MATPUIbl MapHBIX KOPPENISLUUN, 4aCTHBIX KOA((UIUEHTOB KOPPENLUU, MHOXKe-
CTBEHHOTO KOA(pPUIMEHTa KOppesiuiuY, Kod(pPUIMeHTa 1eTepMUHALNN, PYHKIUN PErPECCUH — KO-
3¢ GUIMEHTOB JUHEHMHON perpeccun); NpoBepKa rUIOTe3 O 3HAYMMOCTHU [TapaMeTPOB KOPPEISAIUOH-
HOM CBSI3U U MOCTPOEHUE JIOBEPUTEIbHBIX MHTEPBAIOB Il 3HAUMMBIX TapaMETPOB CBSI3H.



4.3 JlabopaTopHbie padoThI

Ne JIP

No Koun-Bo
HaumenoBanue nabopatopHbix paboT
paznena 9acoB

5.6 [IpenBaputenbHas 00paboTka BHIOOPOUYHBIX JAAHHBIX. ToueyHOE OIle-
HUBaHNE IapaMETPOB pacnpeesieHus

[IpoBepka HemapaMeTpUYECKUX TMIOTE3 O COTJIACOBAHHOCTH 3MITUPH-
YEeCKOr0 ¥ TMIOTETUYECKOr0 3aKOHOB paclpe/iesieHus

8 HNuTepBanbHOE OLIECHUBAHUE TAPAMETPOB PACIIPEICTICHUS 0,5

0,5

9 [IpoBepka napameTpu4ecKiuX CTaTUCTUYECKUX TUIIOTE3 1
10 Koppensumonsslii ananus 1

Urtoro: 4

4.4 llpakTHyeckune 3aHATHS (CEMHHAPBI)

Ne zausartusa Tema

Ne Koin-Bo
paszaena 4acoB

OnemMeHTbl KoOMOMHATOPUKH. COOBITHS, IEUCTBUS HAJl HUMU
JIuckpeTHOEe BEPOSITHOCTHOE NPOCTpaHCTBO. HemnpepsiBHOE BeposT-
HOCTHOE IPOCTPAHCTBO. YCIIOBHBIE BEPOATHOCTH, TEOpPEMa YMHOKE-
HUSl BEPOSITHOCTEH, HE3aBUCHUMOCTb COOBITUH, B3aMMHas HE3aBUCH-
MocTb coObITHil. [lonHas rpynna coObITHii, opMysa MOIHONW BEpOAT-
HoctH, hopmyinsl baiteca. [loBTOpHBIE HE3aBHCUMBIE UCTIBITAHUS
JluckpeTHas ciaydaliHas BEJIMYHMHA U €€ 3aKOH PACIIPEICIICHUS
HekoTtopeie yacTHBIE 3aKOHBI pacpeieaeHUs] JUCKPETHBIX CIy4alHbIX
2 BEJINYUH

HenpepbiBHas ciiydaiiHas BeJIMYMHA U €€ 3aKOH paclpeIeICHUs
HekoTtopele yacTHbIE 3aKOHBI pacIpenesieHNus] HENPEPBIBHBIX CIIyYail-
HBIX BEJIMYMH. MHOTOMEpHBII HOPMaJIbHBIN 3aKOH pacnpeieacHus

3 Pacyer OCHOBHBIX YHCIIOBBIX XapaKTCPUCTHUK JUCKPETHBIX W HCIPC-
PBIBHBIX CJ'[y‘lZlfIHBIX BCJIIMYMH, YCIOBHBIX YHCJIOBBIX XapaKTCPHCTHUK. 1
PacdeT unciaoBBIX XapaKTCPUCTUK CBA3U CﬂyqaﬁHBIX BCIINYUH

4 [IpenenbHbIE TEOPEMBI TEOPUH BEPOATHOCTH

4.5 KonTpoJabHas padora (3, 4 cemecTpbl)
Konmponvnas paboma (3 cemecmp)

B 6ubmuorexke 50000 xkuur. M3 nux 1000 Ha uHOCTpaHHBIX sA3bIKax. CTyneHT B35 B Oubnuoreke 20
kHUT. KakoBa BEpOSITHOCTh, UTO CPEIU HUX 5 HAa MHOCTPAHHBIX A3bIKaX? XOTs Obl OJJHA Ha HHOCTpaH-
HOM SI3bIKE?

B uexe 5 BenTunsitopos. BeposiTHOCTE TOTO, YTO B JaHHBI MOMEHT BEHTUJISITOP BKJItOUYeH paBHa 0,6.
KakoBa BeposITHOCTb TOTO, YTO B LI€X€ BKJIFOUEH XOTS Obl OJJUH BEHTUIISATOP?

B obmenHcTuTyTCKOM ONMIMMIIMAZAE 110 MaTemMaTHke npuHuMaio ydactue 10 crynenros OTD, 9 - TM,
15 - C®. BepositHocTh oOenb! ist cryaeHTa DT - 0,9; TM - 0,8; CD - 0,8. KakoBa BeposSTHOCTh
TOTO, YTO MOOeAUTEND - CTyAeHT DTD?

Bpocatorcs nBe urpanpHbie KocTH. KakoBa BEpOATHOCTh TOTO, YTO CyMMa OYKOB Ha BBINABIIUX T'pa-
HSX He paBHa 11?

[Tokymnarensb xeynaeT NpuoOpecTu EKTPUUECKYIO JIaMiouky. Ha mosike B X03s1iICTBEeHHOM Mara3uHe
nexxar 200 namnouek ojgHoro 3aBoja u 150 BToporo (oaHo# MomHOcTH). BepositHocTh Opaka st
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nepBoro 3asona 0,01; Broporo - 0,005. IIpomaBen B3su1 1laMnouky [yt npoBepku. Kakosa Beposr-
HOCTb, YTO OHA OKaXETCsl HE OpaKOBaHHOM?

[IpoBogutcst 280 MOBTOPHBIX HE3aBUCUMBIX HCHBITaHUH. BeposTHOCTH MosiBiIeHUSI COOBITHS A B
KaXJIoM ucnbiTanuu pasHa 0,7. HaiiTu BepoOATHOCTb TOT0, YTO B 3TUX UCHBITAHUAX COObITHE A TO-
sButcs: 1) poBao /90 pas; 2) ot 190 no 205 pas.

Han psij pacupeneneHns JUCKPETHON CilydailHOM BeTIMYUHBI & .

X; 2 5 8 10

1

pl 0’1 033 032 p4

TpeOyercs:

1) HaiiTn Mmatemarudeckoe oxxunanue M (&) ;

2) Haiitu aucnepcuto D(&)

3) CoctaBuTh QYHKIHIO pACTIPEICIICHHS U IOCTPOUTH €€ Tpaduk.

Havo: M(5) =1, M(n)=2, D(5)=1, D(m) =5

Haiitu: M (85 +3n—-&n+14); D(-&+2n+51)

HenpepriBHas citydaiiHas Benu4uHa & 3a1ana GyHKiuen pacnpenencHust F(x)

0 eciu x<1,5
F.(x)=42x-3 ecau 1,5<x<2
1 eciu x>2

Haittu:
1) miotHOCTH pacupesenenus CB p,(x) , n306pasuts rpaduueckn F,(x) u p, (X);

2) PE<17), P(L2<E<19), P(E23);
3) Marematuueckoe oxunanue M (&)

Konmponvnas paboma (4 cemecmp)

CdopmupoBath BHIOOPOYHYIO COBOKYITHOCTh M3 50 HAOIIOIEHUH 110 YETHIPEM MTOKA3aTEIISIM.

1)

2)

3)

4)

S)

IMPOBECTHU HpCI[BapI/ITCJ'H)HIﬂf/'I aHaJIn3 KOMIIOHCHT MHOT'OMCPHOTO CJ'Iy'—IElfIHOFO BCKTOpPa

4 :(§I’§2’§3’§4)T

1.1 IPEACTABUTh BHIOOPOYHBIE JaHHbIE IO NpU3HaKaM &,&,,5, B BUAE MHTEPBAJIbHBIX BapHalU-

OHHBIX PAJ0OB, &, — B BHJIE JUCKPETHOTO BapHAIMOHHOTO PSAa;

1.2. OLIEHUTh 3aKOH pacHpelieieHHsl TeHEepaIbHOM COBOKYIMHOCTH, MOCTPOUB OLIEHKY (DyHKUMHU pac-
npeAesieHus: (SMIUPUUECKYI0 (PYHKITUIO pacrpeaesieHnsi), OIEHKY IJIOTHOCTUA pacrmpeaeneHus (TH-
CTOTpaMMy);

1.3 1o BUIly TUCTOTpaMMBbI BBIJIBUHYTH IPENOJI0KEHNE O XapaKTepe paclpeaeseHus] reHepaIbHbIX
COBOKYITHOCTEM;

Ha OCHOBE BapHUaLlMOHHBIX PSJA0B BBIUUCIUTH TOUEUHBIE OLIEHKH MaTeMaTU4YECKOIO OKUJaHUS, TUC-
[IEPCUH, CPETHETO KBAJAPATHUECKOIO OTKJIOHEHHS, KO3((OULIMEHTOB aCUMMETPUHU U 3KCIIECCa, MO/IbI
U MEIMaHbl;

Ha ypoBHe 3HauuMocTH 0,05 MpoBEepUTH BbIIBUHYThIE TUIIOTE3bI O 3aKOHE paclpe/iesieHusl reHepasib-
HBIX COBOKYITHOCTEM;

YUUTHIBAs. 3aKOHBI PACIIPEENICHHs] TeHEPAIBHBIX COBOKYIHOCTEH, ¢ BeposatHocThio ¥ = 0,95 no-

CTPOUTH JIOBEPUTENIbHbIE MHTEPBaJbl JII MaTEMaTUYECKOTO OXKUAAHUS, TUCIEPCUU U CPEIHEro
KBa/IpaTHYECKOT'0 OTKJIOHEHUS KaK/101 U3 reéHepaIbHbIX COBOKYITHOCTEH.

JI1st HOpMaIbHO pacHpeAesIEHHON MeHEPAIIbHOM COBOKYIIHCOTH Ha ypoBHe 3HaunmMoctu 0,05 mpose-
PUTH CIIEYIOUIUE TUIIOTE3bI:

5.1 o 3HaYeHUM MaTEeMaTUYECKOTO OXKHUIAHUS (IIpelroyiaracMble 3HAUEHUSI MaTEMaTUYECKOro OXKH-
JaHWsI BBIOpaTh CaMOCTOSITENIbHO TaKUM 00pa3oM, 4TOOBI TPOJEMOHCTPUPOBATh YMEHUE CTPOUTH Jie-
BO-, IPaBO- U JIBYCTOPOHHIOIO KPUTHYECKHE 00JIaCTH);

5.2 0 3HaueHuu Aucrepcuu (MpearnojaraeMple 3Ha4eHUs TUCIEPCHUU BbIOpATh CaMOCTOSITENbHO Ta-
KUM 00pa3oM, 4TOObI MPOJIEMOHCTPUPOBATH YMEHUE CTPOUTH JIEBO-, IPABO- U JABYCTOPOHHIOIO KpH-
TUYECKHE 00JIacTH);



6) Ha ocHoBe BBIOOPOYHBIX JAaHHBIX U3 TPEXMEPHOW IeHepaabHOH COBOKyNHOCTH & ,&,,5, MpoOBeCTH

KOPPESUOHHBIN aHaJIN3 KOMIOHEHT CIIy4allHOTO BEKTOpa MPU3HAKOB!

6.1 ocylecTBUTh TOUEUHOE OLICHUBAHUE ITAPAMETPOB PACIIPEAEICHUSI MHOTOMEPHOTO BEKTOPaA MpH-
3HAKOB;

6.2 HalTH OLIEHKH MMapHBIX U YACTHBIX KOA(P(HULIUEHTOB KOPPEIALUU;

6.3 HalTH OLIEHKH KOA(PPUIMEHTOB JAETEPMHUHALUU U MHOXKECTBEHHBIX KOI(PPUIMEHTOB KOppes-
LHH;

6.4 mnpoBEepUTH 3HAYMMOCTb KOAPPUIIUEHTOB CBSI3U;

6.5 Ui 3HAYUMBIX NAPHBIX U YaCTHBIX KOA()(PUIIMEHTOB KOPPEISALUU NPOCTPOUTH JOBEPUTEIbHbBIE
UHTEPBAJIbI;

6.6 TOCTPOUTH OLIEHKY (YHKIMU PErpeccuy, BbIOpaB B KaUECTBE PE3yIbTaTUBHOTO MPU3HAK, KOTO-
POMY COOTBETCTBYET HAaMOOIBIINNA MHOKECTBEHHBIH KOA(PGUIUEHT KOPPEIALUU.

5.1 OcHoBHas auTEpaTypa

1. Mxurapsu B. C. Teopuss BeposTHOCTEM M MaTeMaTHyecKash CTAaTHUCTHKA: ydel. mocobue
[Dnextponnsbiii pecype] / Mxurapsin B. C., Actadpresa E. B., Muponkuna 0. H., Tpommn JI. ., nox pex.
MxurapsiHa B. C. - M.: MockoBckuil (hrHaHCOBO-IIPOMBILUIEHHbIN yHUBepcuTeT , 2013. - Pexum nocrymna:
http://znanium.com/bookread2.php?book=451329.

2. Kpewmep, H. III. Teopust BeposiTHOCTEl 1 MaTemaTHueckas craTuctuka = Probability Theory
and Matematical Statistics [Tekcr] : yue6. mns By3oB / H. ILII. Kpemep.- 3 uzn., mepepab. u mom. - M. :
FOuuTH, 2009. - 552 c.

5.2 lomosiHUTe/ILHAS JIUTEPATYPa

1. EpmakoB B. W. Teopus BeposTHOCTEH M MareMaTH4ecKasi cTaTUCcTUKa: Y4eb. mocodue / [lon
pen. B.W. EpmakoBa. - M.: UHOPA-M, 2011. - 287 c.: 60x90 1/16. - (Bsicuiee obpazoBanue). (mepermier)
ISBN 5-16-001561-2 - Pexxum moctyma: http://znanium.com/bookread2.php?book=76845.

5.3 Ilepuoanueckue U3aHus
1. Bompocsl cTaTUCTUKH : KypHal. - M. : ArentcTBo "Pocneuats"”, 2015.
5.4 UnTepHeT-pecypchl

http://www.hse.ru - OdunmansHbIi caiiT Briciiei mkoapl SKOHOMUKH.

http:/www.gks.ru - Opunnaneueiii calT OenepanbHOM cayKObl TOCYIaPCTBEHHON CTATUCTUKH.
www.rostrud.ru - OdunuansHblil cailt @enepanbHON CITyKOBI IO TPYLY U 3aHITOCTH.

www.cbr.ru - Opunmansusiii caiit LlentpansHoro banka Poccuiickoit denepannm.
http://en.freestatistics.info/stat.php - [lepedensr OGecrulaTHOro MaTeMaTUYECKOTO, CTATUCTUYECKOTO U
HKOHOMETPUIECKOTO MPOTPAMMHOTO 00ECTICYeHHS, B TOM YHCIIE PACIPOCTPAHIEMOrO 10 CBOOOIHOM
JUIICH3HH.

http://elibrary.ru - Hayanast snekrponHas Oubimnoreka.

http://quantile.ru - Mexx1yHapoIHbII 3KOHOMETPUYECKU KypHaI « KBaHTUIIbY.

8. http://fedstat.ru — Eaqunas MmexBeqoMcTBEeHHAs HHOPMALIMOHHO-CTATUCTUYECKAs! CUCTEMA.

Nk W=

o

~

OTKpbITHIE OHJIANH-KYPCHI

1. https://www.intuit.ru/studies/courses/1153/318/info - Hanuonaneheiii OTKpBITEI YHHUBEPCUTET
«UHTYUT», onnaitH-kypchl «CTaTUCTHUECKUE METOAbI aHATIN3a JAHHBIX).

2. http://statsoft.ru/home/textbook/default.htm - nexTponnslit yueOnuk no craructuke (padora B ITI1I1
«Statistica).




5.5 TlporpammHoe obGecnedeHue, npodeccuoHaIbHbIEe 0a3bl JaAHHBIX M HMH(OPMALMOHHbIE
CIPaBOYHbIE CHCTEMBI

IIporpammuoe odecnieyenue:

Onepanunonnas cucrema Microsoft Windows

Open Office/LibreOffice - cBoO01HBINM 0(UCHBIN MTaKeT MPOrpamMmm, BKIOYAIOMNN B ce0s1 TEKCTOBBIN

Y TaOJWYHBINA PEeNaKTOPBI, PEAAKTOP MPE3CHTAINH U APYTHe OPUCHBIC TPUIIOKCHUS.

3. IIporpammuoe obecnieuenue s cratuctudeckux uccienoBannii STATISTICA Advanced for Win-
dows v.7 En, coctosimas u3 tpex 6mokoB STATISTICA Base + Multivariate; Exploratory Techiques
+ Advanced; Linear/Non-Linear Models +Power Analysis.

4. IlporpammHoe oOecrnieueHue Ajsl cTaTucTudeckux uccnenosanuit Stata/IC 11.0.

5. IlpuxiagHoil mporpaMMHBINA NakeT Ui SKOHOMeTpuueckoro moaenupoBanus Gretl. loctynna Gec-
mnatHo. Pexxum moctyma: http://sourceforge.net/p/gretl/_members/ gretl.sf.net

6. Ilpoext AtteStat [Iporpammuoe oGecniedeHue ananusa AaHHBIX. JlocTymHa OecriaTHO. ABTOpHI:
N.IL. TI'aitapinen

7. VIHTerpmpoBaHHAas CUCTEMa PEIICHUS MaTEMaTHUECKUX, HHKCHEPHO-TEXHUYECKUX M HAyYHBIX 33124
PTC MathCAD 14.0 — English.

8. CB000OJHOE CTaTUCTHUYECKOE MPOTpaMMHOE O0ecrieueHre AJIsl aHAINU3a JaHHBIX (C OTKPBITBIM UCXO/-
HbIM KoJioM B pamkax npoekta GNU) R. Jloctynna 6ecrimaTHO. ABTOpPBI: COTPYIHUKU CTaTUCTHYE-
ckoro (akynprera Oxnenackoro yauBepcutera Pocc Aiixska (anria. Ross Thaka) u Po6ept [Ixenti-
MeH (anri. Robert Gentleman) Pexum noctyna : https:// www.r-project.org/

9. ABTOMaTH3MpOBaHHAas WHTEpakTHBHas cuctema cereBoro tectupoBanus - AUCCT (3apeructpupo-
BaHa B POCIIATEHT, CBuzaerenbCTBO O roCylapCTBEHHOW perucTpauuu nporpammsl ans OBM
No2011610456, mpaBooOnangarens — OpeHOYprckuil rocyqapCTBEHHBIH YHUBEPCUTET), PEXKHUM J0-
cTyma - http://aist.osu.ru.

N —

Hpod;eccuona.ﬂbﬂme 0a3bl JAHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIpaBOYHBIC CUCTEMBI:

1. SCOPUS [Dnexrponnbiii pecypc| : pedeparuBHas 0a3a nanHbix / kommnanus Elsevier. — Pexum
noctyna: https://www.scopus.com/, B mokanbsHO# cetu OI'Y.

2. Springer [OnexTpoHHBIA pecypc| : 0a3a JaHHBIX HAyYHBIX KHHUT, >YpPHAJIOB, CIPABOYHBIX
MarepuaioB / kommaHusi Springer Customer Service Center GmbH. — Pexum pocryma
https://link.springer.cony/, B tokansHoi cetu OI'Y.

6 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue TUCIHIINHBI

VY4eOHble ayIuTOpUU AJs MPOBEACHUS 3aHATUN JIEKLIMOHHOTO THIIA, CEMMHAPCKOTO THUMA, Ui
IIPOBEJICHUSI TPYIIOBBIX W WHAUBUAYAJIBHBIX KOHCYJIbTAI[Mi, TEKYIIEro KOHTPOJISI U HMPOMEXKYTOUHOMN
aTTeCcTaluu.

AyIuTOpUN OCHAIIEHbl KOMILJIEKTAMU YUEHUYECKON MeOesn, TEXHUUYECKUMHU CPeJCTBaMU 00yUEHHUs,
CILY>KalllUMU IS [Ipe/icTaBIeHus yueOHOM uHdopmanuu OOJbIION ayJUTOPHH.

Jlis npoBeneHus: 1a0OpPaTOPHBIX 3aHATUN  HCHOJIB3YETCSl KOMIIBIOTEPHBIM KJacc, OCHAl€HHBIN
KOMIIBIOTEPHOW TEXHUKOM C TMOJKIIOUYCHUEM K ceTH «HTepHEeT» B 00eCTieYeHHEeM JOCTYIa B AJICKTPOHHYIO
nH(popManmoHHO-00pazoBaTenbHy0 cpexy OI'Y.

[Tomemienre i caMOCTOSATENbHONW pabOThl 00y4YarOLIUXCS OCHAIIEHbl KOMIIBIOTEPHON TEXHUKOH,
noakioueHHo Kk ceru "MHTepHer", u oOecnedyeHneM JOCTyna B 3JEKTPOHHYIO HH(OPMAaLMOHHO-
obpazoBatenbHyto cpeny OI'Y.
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HOHOJ’IHCHI/IH U U3BMCHCHHUSA K paﬁoqeﬁ nmporpamMme JUCUUIIIMHBI

«b.1.5.10.3 Teopus eepossmnocmeti u Mmamemamuyeckas Cmamucmurkay

Hanpasnenue noarorosku 38.03.01 Oxonomuxa

HamnpasieHHOCTB:

byxeanmepckuii yuem, ananus u ayoum

Tocyoapcmeennvle u myHuyunaibubvie QUHALCHL

Dunarcwl U Kpeoum

DuHanCcoBblll MEHEONCMEHM

IDKOHOMUKA NPEOnPUIMuULL U Op2aHu3auull (no ompaciim)

I'ox HabGopa 2015

JlononHeHus u u3MeHeHust Kk padoueit nporpamme Ha 2016/2017 yueOHBIH 1o pacCMOTPEHBI U YTBEPHKACHbI

Ha 3aCc€iaHuHn Ka(i)enpm MATEMATUYCCKUX MECTOA0OB N MOJIGJ'IGI\/'I B 3 KOHOMHUKC
HaumeHosanue Kageopuvl

npotoxon Ne _f or"J/ " __OF 206 )

#

r .
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COFIACOBAHO
Jaseaviomnil oTaciom sosrTEkrosar Hayusoh GhGanoresn OLY
= S H.H. |"pwiga
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]

¥ o HOMOSEHH BT 10 H-E'-H.'Cy faxyapTeT { HHICTHTYTA)
LAy H.B. Jlvanosa
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(v

B pabouyro mporpaMmmy BHOCSATCS CIIAYIOIINE JTOTIOTHEHUS M N3MEHEHHUS:
5 YueGHO-MeToIMuecKoe obecneyeHne JHCHHILIHHBI
5.1 OcHoBHas JuTEpaTYpa

1. Coxonos, I'.A. OCHOBBI TeOpUHU BEPOSTHOCTEHN: YueOHUK.- 2-¢ u3l. - M.: UHOPA-M, 2015. - 340 c.
- Pexxum nocryna: http://znanium.com/bookread2.php?book=405698

2. Coxonos, I'.A. OCHOBBI MAaTEMAaTHYECKOW CTATUCTUKU: Y UEOHHUK. - 2-¢ u31. - M.: HUL] UTHDOPA-M,
2014. - 368 c. - Pexxum noctyma: http://znanium.com/bookread2.php?book=405699

5.3 llepuoanyeckue U3IaHUA

1. Bompocsl cratuctuku : )xypHai. - M. : Arerrctso "Pocrnevars", 2016.

5.4 UnTepHeT-pecypchl

1. http://sophist.hse.ru - EquHeiii apxuB S9KOHOMHUYECKUX M COIIMOJIOTHUECKUX JaHHBIX.

1
OTOT pasaci ABJIACTCA 00s13aTeTbHBIM JUIA aKTyaJaru3aluu 1J1A BTOPOTO U NOCJICAYIOINHUX KYPCOB KaXXJ10T'0 roga Ha6opa
11



2. http://library.hse.ru/e-resources/HSE economic_journal - OxoHoMu4eckuil xypHai Bpicieil mKosbl
3KOHOMMUKH.

OTKpbITHIE OHIANH-KYPCHI:

1. http://www.ksu.ru/infres/volodin/ - 1.H. Bononun, Kazanckuii 'Y, nexuuu no Teopuu Bepo-
SITHOCTEW U MAaTEMATHYECKON CTaTUCTHUKE.

2. http://www.intuit.ru/department/economics/basicstat/ - Buaeokypc «OCHOBBI MaTemaTH4e-
CKOM CTaTUCTUKW.

3. http://www.nsu.ru/mmf/tvims/chernova/tv/ - H.W. Yepnosa, HI'Y, cemecTpoBbIii Kypc Jiek-
U O TEOPUU BEPOSITHOCTEH JIISl CTYZCHTOB SKOHOMHYECKOTO (haKysIbTeTa.

4. http://www.nsu.ru/mmf/tvims/chernova/ms/index.html - H.W. Yepnosa, HI'Y, cemecTpoBsiii

KYypC JIGKITUH TT0 MaTEMAaTUYECKON CTATUCTUKE JIsI CTYJCHTOB SKOHOMUYECKOTO (haKyiIbTeTa.
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