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AHHOTAIUA
padoueii mporpaMMbl y4eOHOM TUCHUILIHHBI

B1.0.14. TEOPUS BEPOATHOCTEN I MATEMATHYECKAS CTATUCTUKA

Hanpasienue noaroroBku 6axanagpuama 01.03.01 Matematuka

Henau n3yyeHus y4eOHOM TMCHUTITUHBI:

- TeopeTUYecKoe OCBOEHME OOYy4YalOWMMMUCA OCHOBHbIX pPa3fesioB  TEOPUM BEPOATHOCTEN U
MaTeMaTUYEeCKON CTaTUCTUKM, HEOOXOAMUMBIX AN NOHUMAHUA POAN MATEMATUKKM B NPodeccoHabHOM
OeATeNbHOCTY;

- GOpPMMPOBAHUA KyAbTypbl MbIWAEHUs, CNOCOBHOCTM K 0606wWeHuMto,
nHdopmaLmnmM, NOCTaHOBKE LLeNn M BbIbOpy NyTen eé 4OCTUNKEHMUS;

- OCBOEHMA OCHOBHbIX METOAO0B TEOPUW BEPOATHOCTEN, MNPUMEHAEMbIX B
npodeccnoHanbHbIX 3aga4 MU Hay4YHO-UCCeA0BaTENIbCKON AEATENbHOCTH.

daHaNn3y, BOCNPUATUIO

peLeHnm

Mecto nucuunimabl B ctpykrype OIIOII BO 6akanaBpuara

VYyuebHasa gucrmuiuinaa BXoauT B 0JI0K — B.1.0.14 — nuciuiuinesl 00s13aTeIbHON YacTHy.
Hucuummnza « Teopust BEpOATHOCTEW U MaTEMATHYECKasi CTATUCTUKA» OTHOCUTCS K
JTUCITUTIIMHAM MOAYJIsl «BhIcimas MaTemMaTrKay yu4eOHOTo TUIaHa U OCHOBBIBAETCS] HA 3HAHUH
CJICAYIOUINX TUCHMIUINH: «MaTteMaTndeckuil aHanmusy, «Anredopa», «Hpopmatukay.

Pe3yabTarhl 0cBOeHUsI AUCHUILIMHBI (MoayJs) « TBuMCy»

Koam NuaukaTopsl
HANMMEHOBAHHUE
KOMIIeTeHIIN I

Jeckpunropsl

YHuBepcaabHubie komnereHun (YK)

YK-1. Cnocoden
OCYLIECTBJIATH
MOUCK, KPUTHYECKHI
aHa/u3
uHpopmanuu,
NPUMEHATH
CHCTEeMHBIH MOIXO0/
JUISL peleHust
MOCTABJICHHBIX
3a1a4

YK-1.1. Ananuzupyer
3aa4qy, BBIICISIS e
6a30Bble COCTaBIISIOIIUE;
YK-1.2. Onpenenser,
UHTEPIPETUPYET U
pamxupyeT uHpopMmanuio,
TpeOyeMyto JUIsl pelIeHuUs
IIOCTaBJICHHOW 3a7a4u
YK-1.3. OcymiectBisier
MOMCK UHPOPMAIUH JIsS
pelLIeHHs OCTaBIEHHON
3aJ]a9u 110 Pa3INIHBIM
THUIIaM 3aIlIPOCOB;
YK-1.4. IIpu o6paboTke
UHPOPMALIUU OTIINYAET
(bakTbl OT MHCHHI,
UHTEpIPETALUH, OLICHOK,
dbopmupyeT COOCTBEHHBIC
MHEHHUS U CYXKJICHHUS,
apryMEHTHPYET CBOU
BBIBOIbI M TOUKY 3pEHHUS;
YK-1.5. PaccmaTtpuBaet u

3HaTh: npuHIMIEI cOopa, 0TOOpa U
000011eHIs] HTHPOPMAIIUH.

YMeTb: COOTHOCUTH Pa3HOOOpa3HbIe
SABJICHUA U CUCTEMATU3UPOBATh UX B
paMKax W30paHHBIX BUIOB
po(hecCHOHATLHOM IS TEIILHOCTH.

Baaners: npakTUYECKUM OIBITOM
paboThI ¢ HHPOPMAITMOHHBIMU
UCTOYHUKAMHU, OMBITOM HAYIHOTO
MOMCKa, CO3JJTaHEeM Hay4YHbIX TEKCTOB
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npeiaracT BO3MOKHBIC
BAPUAHTHI pELICHUS
IMOCTaBJICHHOM 3a7a4H,
OLICHUBAs UX JOCTOMHCTBA U
HEJIOCTaTKH.

Oomue npogeccnonanbubie komnereHunu (OIIK)

OIIK-2. Cnocoden
paspadaTbIBaTh,
aHAJIU3UPOBATH U
BHEJIPATH HOBbIE
MaTeMaTH4ecKue
MO/IeJIU B
COBpPEMEHHBIX
€CTeCTBO3HAHMH,
TeXHHKe, IKOHOMHKEe
U YNPaBJIeHUH
00J1acTH

OIIK-2.1. 3Haer
TEOPETUUECKHE OCHOBBI
Pa3JIMYHBIX aJTOPUTMOB
MOCTPOEHUS
MaTeMaTHYEeCKUX MOJEIICH,
0COOEHHOCTH peaTn3ariu
aITOPUTMOB
MaTEMATUUYECKUX MOJeei
Ha S3bIKax
MIPOrpaMMHUPOBAHUS
BBICOKOTO YPOBHS,
OIIK-2.2. YMmeer
COCTaBJISITh PACUETHBIE
AITOPUTMBI PeaTH3aIuN
MaTeMaTHYeCKUX Moeeit
MPUKJIAIHBIX 337124,
CaMOCTOSITENIbHO BHIOMPATh
ONTUMAJILHBIN METO
peuieHus 3a1aqu,
aHaJIM3UPOBATh PE3yJIbTATHI
BBIYHCIICHUI;

OIIK-2.3. Biageer
CIIOCOOHOCTBIO HAXOIHTh,
aHaJIM3UPOBATh, BHEAPSITH
AITOPUTMBI peaIn3aluu
MaTeMaTHYeCKHX MOJIEIICH,
HCIIOJIH30BATh UX B
BOIPOCAX MPHUKIIATHOTO
XapaxkTepa, BOSHUKAIOMINX B
COBPEMEHHBIX
€CTCCTBO3HAHUH, TCXHUKE,
SKOHOMUKE M YIIPaBJICHUH;

3naer: OOuIMe XapaKTePUCTUKHU MTPOLIECCOB
cbopa, nepenayn 1 00pabOTKH HWHPOPMAITIH;
COBPEMEHHOE COCTOSHHUE U TEHJECHIIUN
Pa3BUTHS TEXHHYECKUX U IPOTPAMMHBIX
CPEICTB aBTOMATHU3AIMH U KOMIIBIOTCPU3ALIUU
B 00JIaCTH yNpaBlIeHUs Ka4eCTBOM;

Ymeet: [lonumats 1 pemath npodeccro-
HaJbHBIC 33Ja41 B 00JIaCTH yIPaBJICHUS
HAyYHO-HCCIIEIOBATEIBCKON U
MPOU3BOACTBEHHOM NEATEILHOCTH B
COOTBETCTBHH C MPOPHUIEM IMOATOTOBKH;
Baaneer: Metonamu pemenus npodeccu-
OHAJIBHBIX 33124 ¢ MPUMEHEHHEM HH(pOpMa-
OHUOHHBIX TEXHOJIOTHH U COOII0ACHNEM
TpeOoBaHM1 6€30MTACHOCTH

CTpyKTYypa M cojiep:KaHue TUCIUNINHBI

4.1. CTpyKTYypa IMCHUILIMHBI (MOIYJIs1)

Buj yue6Hoii padoThl

Bcero IHopsiikoBbIi HOMEP
cemMecTpa
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! Duzuko-MareMaTnyeckuii paxkyjabrer
\ Kadenpa «MaTtemaTuueckuii aHau3»
4 5

OO01mast TpyA0€MKOCTh TUCITUTUIMHEI BCETO (B 3.€.), 8 3.e. 3 5
B TOM YHCJIE:
KypcoBoii mpoekT (pabota) HE MIPEAYCMOTPEHO
AyJIUTOpHBIE 3aHATHS BCETO 186 84 102
(B akaj. yacax), B TOM YHUCJIE:
Jlexnun 88 34 54
[TpakTHueckue 3aHsTHsI, CEMUHAPbI 98 50 48
JlabopaTopHblie pabOTHI
CamocrositenpHas paboTa Bcero (B akaj. yacax), B 48 24 24
TOM YHCJIE:
KCP
DK3aMeH 54 54
OO01ast TpyA0eMKOCTh AUCIUTUTMHBI 288 108 180

4.2. Conep:xanme JTUCUMILTHHBI

Tema 1. BeneHue B TeopHI0 BepOSITHOCTeH. JKCKYpPC B McTOpUIO. Pa3inyHble
MOAXO0/bI K ONPe/ieJIeHUI0 BePOSITHOCTH.

Cnyuaiinble sBieHHsA. CTaTUCTUYECKUM MOAXOX K IOHATHIO BEPOSITHOCTH.
Kitaccnueckas BeposTHOCTB. [ eoMeTpruyeckast BEpOATHOCTD.

[Tapamoxkc ne Mepe. DnemMeHTbl KOMOWHATOPUKU: MPaBWJIO CYMMbI U TPOU3BENICHUS;
pasMelleHNs, COUYETaHUs C MIOBTOPEHHEM U 0€3 MOBTOPEHHMS, NepecTaHOBKU. Cxema ciy4yaiHoro
BBIOOpA C BO3BpalieHueM 1 0e3 Bo3BpatieHus. [Ipumepsr.

Tema 2. [loHsiTHE BEPOATHOCTHOIO MPOCTPAHCTBA. AKCHOMbI TEOPUHM BEPOSITHOCTEH.

DneMeHTapHbIe U Ciy4yaiiHbie coObITus. OnpeneneHus: HEBO3MOXKHOTO, JOCTOBEPHOTO COOBITHH,
CyMM, TPOU3BEJICHUS, PA3HOCTH COOBITHIA, MPOTHBOIOIOXHOTO cOObITUsA. [loHsATHE anreOphl U
curMa-ayireOpel  coObITHA. AnreOpandeckue ornepanud Haja CcoObITUAMU. JIMCKpeTHBIE U
HEIpPEPHIBHbBIE

BEPOSITHOCTHBIE ITPOCTpaHCTBA. [IpuMephl COOTBETCTBYIOIIUX IIPOCTPAHCTB.

[lonsTne  u3mepumMoro mnpocTpaHcTBa.  JlomonHWTenbHAass  akCMOMa  HEIPEPBIBHOCTH.
Axkcuomatuka Konmoroposa. JlokazarenbcTBO TeopeMbl 00 HKBHUBAJEHTHOCTH aKCHOMBI
HENPEPHIBHOCTH (TUTIOC KOHEYHOH aJINTUBHOCTH) U aKCHOMa- I TUTUBHOCTH.

CoiictBa BeposiTHOCTH. [IponoskeHue BeposaTHOCTH ¢ anreOpbl Ha curma-anredpy. Teopema
Kapareonopu.

Tema 3. YciaoBHasa BeposaTHOCTh. He3zaBucumoctb coObiTuil. IlpenenbHbie Teopembl B
cxeme bepnysiu.

VYcnoBHas BeposaTHOCTh. HezaBucumocTh coObiTuil. [lonapHas HE3aBUCUMOCTh U HE3aBUCUMOCTh
B coBokynHoctu. Ilpumep C.H. bepumreiina. BeposTHOCTh mpou3BeneHHs COOBITHH.
HezaBucumocts anredp u curma-anreOp. Cxema bepHylmum Kak BEpPOSATHOCTHOE MPOCTPAHCTBO,
OIMCHIBAIOLIEE HE3aBUCUMBIE ONBITHL. PopMysa nonHoi BepostHocTH. Popmyna balieca.

[IpenenbHble TeopeMsl B cxeMe bepHyiuu: nokanbHas npenenbHas teopema Myaspa-Jlamnaca,
uHTerpalbHas Teopema MyaBpa-Jlamaca, teopema Ilyaccona. OOcyxIeHue CKOPOCTH
CXOJIMMOCTH W HCCIIEIOBAaHUE PA3UYHBIX BEPOSITHOCTEH "ycrexa" B HE3aBUCHUMBIX HCTIBITAHUIX
Bbepuymnu. O6nacts npuMeHEHUs JOKa3aHHBIX MPEACTbHBIX TEOPEM.
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Tema 4. Citydalinble BEIMYMHBI U UX PACIIPEIEICHHUS.

Crnyuaiinsle BenmnurHbl. QYHKIMM OT CIy4YalHbIX BeauunH. QYHKIMS paclpeneacHus Cly4aiiHoN
BEIIMYMHBI U €€ cBoMcTBa. PacmpeneneHue cirydyailHOM BeNWYMHBL. TuIBI pacnpenereHui:
JUCKPETHBIM, HENPEPbIBHBIN, CUHIYJApHbIA. DYHKIMs IUIOTHOCTH U ee cBOMCTBa. lIpumepsl
pacnpenenenuii: bepHyum, OunommansHoe, IlyaccoHa, paBHOMEpHOE, TIOKa3aTeIbHOE,
HOpMAaJIbHOE U JIp.

Tema 5. UncnoBble XapaKTEpPUCTUKU CIIyYalHBIX BEJINYUH.

MaremaTnyeckoe OXHAAHME U €ro CBOMCTBA JUIsl CIIy4aeB JIUCKPETHOTO M HENPEPBIBHOTO
pacnpenesieHnil Ciy4YalHbIX BeUYKH. Jlucnepcus u ee cBoicTBa. MOMEHTBI.

Koadduumentsr acummerpun u sxcuecca. KBantunm, Meauansl u MoJsl. [lpumepsl. HepaBeHcTBO
YeOpiméBa, mpaBmio "Tpéx curm".

3az[aqa PETpECCUU. YcnoBHOE MaTeMaTHYECKOE OKUIAaHHUE.

Tema 6. Cuayuaiinble BekTOpbl. He3aBucumocTh ciaydaiiHbIX BeJuYuH. MoOMeEHTHBIE
XaPaKTePUCTHKH CJIYy4aiiHBIX BEKTOPOB.

Crnyuaiinsle BekTOpbl. HezaBucuMocTh citydaiiHbIX BelnWuuH. IIpuMepsl cilydaliHbIX BEKTOPOB.
MuoromepHsie pacnpeneneHus. CBONCTBa COBMECTHBIX (DYHKLMHU paclpelesieHuss U (QyHKIUH
mwiotHocty. Kpurepuil He3aBUCHMOCTH Ciay4ailHbIX BenuuuMH. CBOICTBa HE3aBHCHMBIX
ciayuyalHbIX BennuuH. CBepTKa QYHKIIMN pacnpeneneHus u PyHKIU II0OTHOCTH.

CMemiaHHble MOMEHTHI BTOpPOrO THOpsAKa s clydaidlHblX BenuuuH. (CBoiicTBa
KOBapualuu 1 kodpdunuenta koppeasnuu. KoBapuanuonHas 1 KOppesILIMOHHAs MaTPHULIbL, UX
cBoiictBa.  MHOromepHoe HOpMajbHOE  pacnpeneieHue.  HekoppenupoBaHHOCTE U
HE3aBUCUMOCTh CIy4YalHBIX BEJIMYMH HX COOTHOIIEHHE. CXOOMMOCTh IOJIMHOMHAIBHOIO
pacnpeneseHus K MHOTOMEPHOMY HOPMaJIbHOMY PACIIPENEICHHUIO.

Tema 7. 3akonbl Ooabmux yucesa Yeobrmépa. 3akon 0onbmux yncea 5. bepuyain.

[IpenenbHBIE TEOPEMBI TPY MUHUMAIBHBIX YCIOBUSX Ha CIydalHbIC BETUYHHBI. 3aKOH OOJIBIINX
gyrcen YeOpiméBa. CXxoaUMOCTh 4acTOTHl ymucia "ycrnexoB" B cxeme bepnymmu. O600meHue
teopeMm. CrneAcTBusi U3 TpeaeibHbIX TeopeM. Dumocodckue acmeKThl MpeaeTbHBIX TEOpEM B
TEOPUU BEPOSITHOCTEH, MPUMEPHI TPUMEHEHHUS 3aKOHOB OOJBIINX YHCE B PA3IMYHBIX 00JIaCTIX
3HAHUM.

Tema 8. KoBapuarus ciydaiineix BennunH. KoadduumeHnt koppensiuuu.

Tema 9. dynkunn pacupenenenus sepostHoctel CB. IInoTHOCTE pacnipenenenns BEposITHOCTEN
HCB u ee cBoiicTsa.

Tema 10. HopmanbsHoe pacnipesenenue:

a) YUCJIOBbIE XapaKTEPUCTHKHU;

0) BEpPOATHOCTD MOMAAHUS B 33/1aHHBI MHTEPBaJ HOPMAJIbHOHN CIy4aiiHOM BETHMYUHBI;
B) MPABUJIO TPEX CUTM.

Tema 11. [Toasatue o TCOpEMC .HHHYHOBa. OI_IGHKa OTKJIOHCHUSA TCOPCTUYCCKOTO paCIIPCACIICHUSA
OT HOPMAJIBHOTO. ACI/IMMeTpI/IH M 3KC1IECC.

Tema 12. OyHKUMA OAHOTO CIy4allHOTO apryMeHTa M €€ paclpeneiacHue. MaTemarnueckoe
OXKHJaHue (PyHKIHUU OTHOTO CIy4aifHOTO apryMeHTa.

Tema 13. @yHKIMS 2-X CIIy4alHBIX apryMEHTOB. Y CTONYMBOCTb HOPMAJIBHOTO PACIIPEAETICHHUS.
a) Pactipenenenue «Xu-kBajapary,;
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0) Pacnipenenenue CtprofeHTa.

Tema 14. Cucremsl 2-X Cily4aliHbIX BEJIMYUH:
a) 3aKOH pacrpeesieHUs BEpoATHOCTEN auckpeTHoi CB;
0) GdyHKUMS pacnpeeneHus JByMEPHOH ciy4aiiHOM BETMYUHBI U €€ CBONCTBA.

Tema 15. BeposaTHOCT NonagaHus CIy4aiHOM TOYKH B IOJIOCY, B IIPSMOYTOJIBHUK.
[InoTHOCTH COBMecTHOro pacnpezneneHus BepostHocteli HCB  (nBymepHas IJIOTHOCTB).
BepositHoCcTHBIIM cMbIch aBymepHOoi CB.

Tema 16. CBoiicTBa JByMEpPHOU INIOTHOCTH BEPOATHOCTU. OTBICKAHUS IIIOTHOCTEN BEPOSITHOCTH
cocTaBJsOLUMX AByMepHoil CB.

Tema 17. YciioBHBIE 3aKOHBI pacIpeleleHHAs COCTABIIAOIMUX cucTeMbl quckpeTHbix CB u HCB.
VYcn0BHOE MATEMaTUYECKOE OKUJAHUE.

Tema 18. Yucnossie xapaktepuctuku cucteM 1Byx CB. KoppensnoHHbIII MOMEHT.
Koaddunument xoppensuuu.

Tema 19. HopmaibHbIil 3aKOH pacnpezeseHusl Ha IUIOCKOCTH. JInHelHas perpeccus, JIuHEHHas
KOppeJSLNsL, HOpMaJIbHASL KOPPEIALUL.

Tema 20. BbiOopousblii Merox. 3agauyd  MaTeMaTHYECKOW CTaTUCTHKHU. | eHepaibHas U
BBIOOpOYHAsT COBOKYMHOCTh. CmocoObl oTOopa. CTaTUCTHYECKOE paCTpeeieHHEe BBIOOPKHU.
OMmnepuueckas GyHkuus pacnpeneneHus. [lomuron u ructorpamma.

Tema 21. CratucTryeckue OICHKU MapaMeTpoB pactpezesienus. Beroopounas cpemnsis. OueHka
TeHEepaJIbHOM CpefHed M0 BBIOOPOYHOM CpeqHel. YCTOWYMBOCTH BBIOOPOYHBIX CPEIHUX.
['pynnoBas u oOuiast cpeansist. Beitobopounas aucriepcust.

Tema 22. JloBepurenbHble MHTEPBAJIBI Ul OLEHKA MATEMaTU4YECKOIO OKUAAHHUS HOPMAJILHOTO
pacrpenesieHdss MpU W3BECTHOM (L, JUIS OLICHKM MAaTe€MaTHYeCKOro OXUAAHUS HOPMAJIBHOIO
pacripenesieHus Ipyu HEM3BECTHOM o (abda), A1 OLIEHKU CPETHET0 KBAAPATUYHOIO OTKJIOHEHUS
HOPMAJIBHOT'O PaclpeIeIeHUsI.

Tema 23. Metoa HanOombIero npasaonooous. pyrue xapakTepucTUKN BApHALIMOHHOTO PsAa.
Tema 24. MeTobl pacueTa CBOJHBIX XapaKTEPUCTUK BHIOOPKHU:

a) yCIIOBHbIE BAPHAHTHI;

0) yCIIOBHBIC SMIIEPUIECKHNE MOMEHTHI;

B) METO/] POU3BENICHU /Il BEIYUCICHHS BEIOOPOUHBIX CpelHEH U AUCTepCuil.

Tema 25. 3axntounTenbHast JIEKIUS 10 MPONACHHOMY MaTepHay.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu noaroroBke 6axkanaBpoOB-OMOIOTOB UCIIONB3YIOTCS CIAEAYIONME OCHOBHbIE (HOPMBI
MPOBEACHUS YUEOHBIX 3aHATHUI:

WHTEPAKTUBHBIC JICKIIHH;

JEKIMU-TIPECcC-KOH(EPEHINH;

TPEHUHTH ¥ CEMHUHAPHI TI0 Pa3BUTHUIO MPOGECCHOHATBHBIX HABHIKOB;

IPYNIOBbIE, HAYYHbBIE TUCKYCCUH, 1e0aThl.

Hcnoab3yemsie pecypchbl HHGOPMALIMOHHO-TEJIEKOMMYHHKANIMOHHOM ceTH «Internet»;
HH(POpPMALMOHHbIE TEXHOJIOTUH, POrPaMMHbIE CPEACTBA U MH(POPMAIUOHHO-CIIPABOYHbIE
CHCTEMBI

HNudopmanuonHoe odecnevyeHue
0a3bI JaHHBIX, HHPOPMALHOHHO-CIPABOYHbIE U MONCKOBBIE CHCTEMbI
1. http://www.intuit.ru/department/economics/basicstat/
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(Buneokypc «OCHOBBI MaTEMaTUYECKOM CTATUCTUKI)

2. http://www.nsu.ru/ef/tsy/ecmt/ (3koHOMeTpUUECKasi CTpaHUYKA)

3.www. garant. ru — caiT HH(GOPMAIIMOHHO-IIPAaBOBON cucTeMbl «I apaHT»

7. | ®opMbl TEKYLIEro KOHTPOJIS
Kos10kBrUyMBI 110 pa3fenaM IUCUUILTUHBI
8. | ®opma NpoMeKYTOYHOI0 KOHTPOJIA

4 CCMCCTP-OK3aMCH;, 5 CCMCCTP — 3a4CT.

Paspabotumk: cT. npenogaBare/ib kadgeapbl «MartemaTuueckuii anaaus» Llypoa @./x.
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