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HNuaexe AucHUNIMHBI 110
y4eOHOMY IIaHy

HaunmeHoBaHMe JUCHUILIMHBI

b1.B.03

CIIEHUAJIBHBIE PA3JIEJIBI MATEMATHUKHU (TEOPUSA
BEPOSITHOCTEMA U MATEMATHUYECKAS
CTATUCTUKA, IMOPEPEHIIUAJIBHBIE 1
PASHOCTHBIE YPABHEHMUA)

enp nzyyenus
JUCLUTUIMHBI

®opmupoBaHue y OOy4aroIUXCs TEOPETUYECKUX 3HaHUHM 110
TEOPUU  BEPOATHOCTEM W MATEMAaTUYECKOW  CTaTUCTHUKH,
JupdepeHaIbHbIM M pPa3HOCTHBIM  YpaBHEHMSM U
npuobpereHue NPaKTUYECKUX HaBBIKOB IPUMEHEHHS
BEPOSITHOCTHBIX M CTaTUCTHUYECKUX  METOJIOB,  pEILEHUs
muddepeHInaIbHbIX U Pa3HOCTHBIX ypPaBHEHUH, HEOOXOIMMBIX
JUIsl pelIeHNs NOCTaBJIEHHBIX 3a/1ay.

MecTo AUCIUAIIINHEL B

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCA K YacCTu, q)OpMpreMOfI Y4aCTHUKaMU

ctpykrype OITOIT 0o0pa3oBaTeNnbHbIX OTHOIICHUN OoKa 1. «/{MCUUIIIMHBL (MOTYIIHN )»
nporpamMmbl OakajiaBpuata

KommeTenmum,

dbopMupyeMsbie B VK-1

pe3yiabTaTe OCBOCHUS

JIACIIUILTNHBI

Coneprxanue Pasznen 1. CnyqaiiHbie COOBITHS

JIACUATLINHBI Tema 1. OCHOBHBIE TOHATHS TEOPUH BEPOSTHOCTEH

Tema 2. TeopeMbl CII0KEHUS U YMHOKEHUS BEPOSITHOCTEHN
Tema 3. IloBTOpHBIE HE3aBUCUMBIE HCIBITAHUS 11O
bepnymn
Paznen 2. CnyvaiiHble BETUYUHBI
Tema 4. Buapl ciiydaliHbIX BETUYMH, UX 3aKOH paclpeesieHus
Tema 5. MHOrOMepHbI€ cllyyaiiHble BETMUNHBI U UX CBOMCTBA
Tema 6. DyHKIIUH CITy9aiiHBIX BETUYAH
Tema 7. 'paHuuHbIE TEOPEMbI TEOPHUH BEPOSATHOCTEH
Pazpen 3. Cratucrtuueckue  METOJbI
AKCIEPUMEHTAIIBHBIX TaHHBIX
Tema 8. DieMeHTHI MaTeMaTHYECKOW CTAaTUCTHKH. BBIOOPOYHEII
METOJ
Tema 9. CratucTHYeckrne OIEHKH IapaMeTpOB TeHEepaIbHOM
COBOKYITHOCTH
Tema 10. CraTrcTHYecKas MpOBEPKa CTATUCTHYECKUX THITOTE3
Paznen 4. JluddepennuanbHble U pa3HOCTHBIE YPAaBHEHUS
Tewma 11. Iluddepennnansubie ypaBHEHUS BBICITAX TOPSIKOB
Tema 12. Cucremsl nudpepeHnnanbHbIX ypaBHEHUH
Tema 13. PasHOCTHBIE ypaBHEHHS

CXEMC

00paboTku

OO6m1ast Tpy10€MKOCTh
JTUCIUTUTAHBI

OO0mass TPyIOEeMKOCTh JTUCITUIUIMHBI COCTaBIISET 6 3a4eTHBIX
enunuIl (216 yacos)

®opMa IPOMEKYTOUHOU
aTTecTaluu

3auer, JK3aMeH




COJEPKAHHUE

1. Uenp u mepeueHb IUIAHUPYEMBIX pE3YyJIbTaTOB OOyYeHHS MO AMCLUIUIMHE,
COOTHECEHHBIX C IJIAHUPYEMbIMU Pe3yIbTaTaMH OCBOCHHUS MIPOTrpaMMbl OakaiaBpuaTa
2. Mecto aucuumiussl B ctpykrype OITOII 6akanaBpuara
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npernogaBaresnieM (110 BUAAM 3aHITHI) U Ha CAMOCTOSITENIbHYIO Pa00Ty 00 yUJarouXcst
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6. YueGHO-MeToInYeckoe 00ecredeHre TUCIUILINHBI
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obecrieueHrss © THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOTUMOCTH )
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1. HEJIb U IIEPEYEHD IINTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHUS 11O
JUCIHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIbTATAMMU
OCBOEHMSA TIPOT'PAMMBbI BAKAJIABPUATA

Henpto wu3ydenuss gucuuiuimHel  CrnenuanbHble pa3fenbl  MaTeMaTuku — (TeopHs
BEPOATHOCTEHW U MaTeMaTH4ecKas CTaTUCTHKA, AuddepeHnanbHble 1 pa3HOCTHbIE YpaBHEHUS)
sBIIsIeTCS. (DOPMHUPOBAHKE Y OOYYAIOIINXCS TEOPSTHUECKUX 3HAHUUM TI0 TEOPUU BEPOSTHOCTEH U
MaTeMaTUYeCKON  CTAaTUCTHKH, AuddepeHlnalbHbiM W Pa3HOCTHBIM  yYpaBHEHUSM U
npuoOpeTeHrue MPAKTUUYECKUX HABBIKOB IPUMEHEHUSI BEPOSITHOCTHBIX M CTATUCTUYECKUX
METOJIOB, pelieHus auddepeHIanbHbIX W PAa3HOCTHBIX YPaBHEHUM, HEOOXOAMMBIX Jis
pEIIeHUS TTOCTABJICHHBIX 3a/1a4.

B pesynbrare ocBoenus OIIOIl OGakamaBpuara o0O0y4YaroImUCS JODKEH OBJIAJICTh
CIICYIOIIMMHU PE3yJIbTaTaMu 00yUICHUS 110 TUCIUILIIHHE:

Koabl Pe3yabTaThl Ilepeuens MIaHNPYeMBbIX pPe3yJIbTATOB 00y4YeHH s
KOMIIETEeHIINH ocsoenus OIIOII Mo JUCHUIIJIMHE
VK-1 Crocoben VK-1.13HaeT OCHOBBI CHCTEMHOrO IOAXOJa K

OCYILECTBIISITh TIOUCK, |OCYHIECTBICHUIO TOMCKA, KPUTHYECKOTO aHaan3a M
KPUTHYECKUM aHaIN3 U |CHHTe3a WH(OpMalUU IJi PEUICHHUS MOCTaBJICHHBIX
CUHTE3 MHpOpMAIUK, [3ajad;

npuMeHsTh cucteMHblld [YK-1.2.YMeeT npuMeHSATh CHCTEMHBIM MOAXOH HA|
MOJIXOJT ISl PeIICHUST  |OCHOBE ITOMCKA, KPUTHUYECKOTO aHalli3a W CHHTE3a
MOCTaBIICHHBIX 3a7au  [MHGOpMauu TUIS pelieHus 3a1au B
rpodeccnoHabHOM 00J1aCcTH;

VK-1.3.Bnageer HaBbIKaMu T[IOMCKa, CHHTE3a U
KpUTUYECKOTO aHalu3a MHQPOpMAllMM B  CBOEH
mpodeccnoHanbHOM 00JIacTH; BJIaeeT CHUCTEMHBIM
[1OJTX0JIOM JUJISl PEIIICHHSI TOCTABJICHHBIX 3a]1ad.

2.MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOIl BAKAJTABPUATA

JucuuruinHa B1.B.03 CreuuanbHble pasziesibl MaTeMaTHKH (Teopust BEepoATHOCTEH u
MaTeMaTHUYeCKasi CTaTUCTHKA, NU(p(depeHInalbHble U PAa3HOCTHBIE YPABHEHHWS) OTHOCHTCS K
qacTH, (OPMUPYEMOIl ydacTHHKAMH OOpa3oBaTeNbHBIX OTHOIICHWH Onoka 1. «JlHMCIUIITUHBI
(Momymm)» yuebHoro trana OINIOIl GakamaBpmara mo HampasieHHio mnoarotoku 38.03.05
busnec-undopmatuka. Jucrumnnuna  CoenuanbHble — pas3lienbl  MaTeMaTHKU  (Teopus
BEPOSITHOCTE M MaTeMaTH4yecKasl CTaTHCTHKA, MU depeHInaTbHbIe U Pa3HOCTHBIC YpaBHEHHUS)
u3yyaercs oOydarouMucs ouHoi (Gopmbl 00ydeHus B 3, 4 cemecTpax, OYHO-3a0YHON (HOPMBI
oOyuenus — B 3, 4 cemecTpax.

IIpy n3ydeHUM NaHHOW AMCUUIUIMHBI OOYYarOIIMKCS HUCMONb3YeT 3HAHUSA, YMEHUS U
HaBBIKH, KOTOpPHIE C(HOPMHPOBAHBI B TPOIECCE M3YYCHHUS TNPEAMISCTBYIOMINX TUCIHILIHH:
Bricmias maremaruka, CTaTucTHKA.

3HaHUs, YMEHUS W HaBBIKH, TOJTyYECHHBIC MPHU W3YUYEHUH AUCHUIUTHHBI CriennanbHbIe
pa3ziensl  MareMaTHMKH  (Teopusi  BEpOSITHOCTEH M~ MaTreMaTHyeckas  CTaTHCTHKA,
muddepeHManbHble U Pa3HOCTHBIE YpaBHEHHS), OyayT HEOOXOOUMBI ISl YIiIyOJIEHHOTO U
OCMBICJICHHOTO  BOCHPHUATHS ~JAMCHUUIUIMH: OKOHOMHKO-MaTeMaTHUECKOE MOJEeMPOBaHHE,
DOkoHOMeTpuKa, MogenupoBanue OusHec-TporeccoB, CHCTEMBI TOMJIEPKKA W METOJIBI
NPUHATHS PeILICHHUH.

Ob6nacte mpoecCHOHATBHONW JESATETbHOCTH, HAa KOTOPYIO OpPUEHTHPYET IAMCLUIUIMHA
CriennanpHble pa3fiesibl MaTeMaTHKH (Teopusi BEpOSTHOCTEH M MaTeMaTHuYecKas CTaTHCTHKA,
nuddepeHnabHbIe U pa3HOCTHBIC ypaBHEHHs), BKItoudaeT: 06 CBs3b, MHPOpMAIMOHHBIE U
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KOMMYHUKAI[MOHHBIE TEXHOJIOTHUH.

Tunsl 3a7a4, K KOTOPHIM TOTOBUTCS OOy4YarolIMiics, OonpeaeseHbl yueOHBbIM IUIaHOM, a
UMEHHO: OCYIIECTBIISITh TIOUCK, KPUTUYCCKUI aHalW3 M CHHTE3 HH()OpPMAIMH, MPUMEHSITH
CUCTEMHBIN MOJIXOJ IJIsl pEIICHUs] TOCTABJICHHBIX 3a/1a4.

3.ObBEM JUCHUIIJIMHBI B BAYETHBIX EAMHUIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOHINXCSH C TPEIIOJTABATEJIEM (IIO BUJAM 3AHATHIN) U
HA CAMOCTOATEJBbHYIO PABOTY OBYYAIOIIIUXCHA

OOmiast TPyI0eMKOCTh (00BEM)TUCIUIIMHBICOCTABIACTE 3aueTHbIX exunui (3.€.), 216
aKaJIEMMYCCKHUX YacoB.

3.1. O0béM TMCHUILUIMHBI 110 BHIAM Y4eOHbIX 3aHATHH (B Yacax)

Juis1 ouHoii popmbl 00yUeHUs
OO61mast TpyA0€MKOCTh TUCIUTUINHBI COCTaBIIsIeT 6 3a4€THBIX equHuI 216 yacoB

O0béM TUCUMIINHBI Bcero yacos

OO611ast TpPyA0€MKOCTh JUCITUTUIMHBI 216
KonrtaktHas paboTa 68
AynuropHas pabota(Bcero): 68
Jlekuun 32
CeMUHApBI, MPAKTUYCCKUE 3aHSITUS 36
CamMocTosiTenbHast pabota o0yyarouxcs (BCero) 112
Kypcoas pabora -

3auer +

DK3aMeH 36

J1st 04HO-3204HOH GOpMBI 00yYeHUSs
OO61mas TpyA0EMKOCTh TUCIUTUINHBI COCTaBIIsIeT 6 3a4€THBIX equHuI 216 yacoB

O0BbéM 1MCHMIIMHBI Bcero yacos

OO011ast TPyA0€MKOCTh AUCIUIITUHBI 216
KonrtakTHas pabota 56
AynutopHas paboTa (Bcero): 56
Jlexmun 28
CeMUHApBI, TPAKTHUECKUE 3aHITUS 28
CaMocTosiTenbHast paboTta o0yyarouiuxcs (BCero) 124
KypcoBas pabota -

3ayer +

JK3aMEH 36




4. COAEP)KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJTEMAYECKHX YACOB 1 BUJIOB YYEBHBIX 3AHATHIA

4.1. Pa3nenbl JMCUMILUIMHBI M TPYA0EMKOCTh 10 BUAAM Y4eOHBIX 3aHATHH (B
aKaJeMHYeCKHX Yacax)

HanmeHnoBaHMe TeMbl Bcero KosmuecTBo yacos
KonrakTHas paGora Bueayaur.
= padora
5 o =} Jlekuun | Ilpaktuyec | Camocr.
é S C'e',, KHe pabora
=) o o o o =) o o
¢ 2% 21|¢%8 %8
Clcoc ||| @ |0
Paspnen 1. Cnyuaiinbie coObITHS 38 38 6 6 8 6 24 26
1. |OcHoBHBIC NIOHATHS T€OPHH 12 12 5 5 5 5 8 8
BEPOSITHOCTEN
2. |Teopemsbl CIOXKEHHS i YMHOMEHNUA 14 14 5 5 4 5 8 10
BEPOSATHOCTEN

3. |IloBTOpHBIC HE3aBUCUMBIE
WCTIBITAHUS 110 cxeMe bepHyim

12 12 2 2 2 2 8 8

Pazpnen 2. Ciyuaiinbie BeJITHYHHBI 70 70 10 8 10 8 50 54

4. |Bupsl ciiy4aifHbIX BETUYHH, UX
3aKOH paclpeiesICHUs

28 28 4 4 4 4 20 | 20

5. |MHoromepHble cliydaiiHbIe
BEJIMYMHBI U UX CBOMCTBA

16 16 2 2 2 2 12 | 12

6. |®PyHKUMU CITy4yailHBIX BETUYUH 14 14 5 5 5 5 10 10

7. |I'pannuHbIe TEOPEMBI TEOPUU

. 12 12 2 2 8 12
BEPOSITHOCTEH
Pasznea 3. CtatucTnuecKkne MeTOIbI
00padoTKHU IKCIEPUMEHTAIBHBIX 32 32 8 6 8 6 16 20
JTAHHBIX
8. |DneMeHTHI MAaTeMaTHIeCKOH | o 9 9 9 9 5 5 5
CTaTUCTHKH. BHIOOPOUHBIN METO/I.
9. |CrarucTHuecKre OIeHKH
IapaMeTpoB reHepaIbHOU 9 9 2 2 2 2 5 5

COBOKYITHOCTH

10. | CratucTryeckas mpoBepKa
CTaTHCTUYECKUX TUTIOTE3

14 14 4 2 4 2 6 10

Paznen 4. Iuddepenunanbupie u
Pa3HOCTHBbIE YPABHEHUS

40 40 8 8 10 8 22 | 24

11. | fuddepennmanbHble ypaBHEHUS
BBICIINX MOPSAKOB

21 21 4 4 6 4 11 13

12. | Cucremsl auddepeHmanbHbIX 10 10 2 2 2 2 6 6

yYpaBHEHUN

13. | Pa3HOCTHBIC YpaBHCHHUS 9 9 2 2 2 2 5 5
Bceero mo qucuumimae 180 | 180 | 32 28 36 28 | 112 | 124
Kontpons 36 36
HToro 216 | 216 | 32 28 36 28 | 112 | 124




4.2. Coaep:kanue AUCHUILIUHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aesam)

Paszgea 1. Cayuyaiinbie coObITHS

Tema 1. OcHOBHBbIE NOHATHA TEOPHH BEPOSATHOCTEH

Ilenn u 3amaum kypca. IloHATHE >7€MEHTapHBIX MCXONOB MCIIBITAHMS, IPOCTPAHCTBO
AIIEMEHTAPHBIX HCXO/OB; CIy4dalHbIX coObITHi. Kitaccudukanms ciydailHBIX COOBITHH.
Omnepanuu Haj coObITHAMU. Kilaccnyeckoe, CTaTUCTHYECKOE, I'€OMETPHUUYECKOE OIpeesieHHe
BEPOSTHOCTH CIy4ailHOTO COOBITHSI. DJEMEHThl KOMOMHATOPUKHA B TEOPUU BEPOSTHOCTEH.
OcHOBHBIE IIpaBUIa KOMOMHATOPUKH. AKCMOMaTHYECKOE IIOCTPOEHHUE TEOPUU BEPOSITHOCTEH.

Tema 2. TeopeMbl CJI0OKeHHS] 1 YMHOKEHHS BepPOSITHOCTENH

Teopema ciokeHHs BEpOATHOCTEH [ HECOBMECTHBIX CITy4alHbIX COOBITHH, CII€ICTBUS U3
TeopeMbl. [ToHATHE 3aBUCUMBIX M HE3aBUCHMBIX CIIy4alHBIX COOBITHI. YCIIOBHAs BEPOSTHOCTD.
Teopema yMHOXEHHS BEpOSTHOCTEH MJs 3aBHCHMBIX M HE3aBUCHMBIX CIYYaWHBIX COOBITHH.
Teopema cl0K€HUsI BEPOSITHOCTEHM NIl COBMECTHBIX Cly4dalHbIX coObITui. dopmyna mosiHoN
BeposaTHocTH. Dopmyra beiteca.

Tema 3. [loBTOpPHBIE He3aBUCHMbIE HCTIBLITAHUSA M0 cxeme BepHyJin

OnpeneneHue NOBTOPHBIX HE3aBUCUMBIX ucnbiTaHuil. Cxema bepnymm.  ®opmyna
bepuymnu nis pacuera BeposTHOCTH. HawmBeposiTHeiIiee YHCIO TOSBICHUS COOBITHM.
Acumnroruueckue Gopmyisl st GopMynsl bepHymm (JlokajibHas U MHTErpajbHAs TEOPEMBI
Myagpa - Jlamnaca). ®opmyna [Tyaccona st peikux ciydailHbIX COOBITHIA.

Pa3nen 2. CiyyaiiHble BeJIMYNHBI

Tema 4. Buabl ciyyaiiHbIX BeJIMUMH, HX 3aKOH paclpe/ie/ieHust

Onpenenenue ciy4aiiHON BeIUMYUHBL. [JUCKPETHBIE U HENIPEPHIBHBIE CITyYaiiHbIE BEIIMUNHBI
3aKoH pacrpeesieHHs] BEPOATHOCTEN CIIy4ailHOM BEJIMYUHBI U CIIOCOOBI €ro 3aaaHus. OyHKIus
pacnpezneneHuss BEpOsATHOCTEH, €€ cBolcTBa. IlnoTHOCTH pacnpeneneHuss BepoOATHOCTEN
HEMPEPBIBHOW CIIy4ailHON BEJIMYMHBI.

YucnoBble XapaKTEPUCTHKU  CIIy4allHOM BEJIMYMHBL: MAaTEMaTU4YeCKOE  O0XHJaHUE,
JICIIEPCHUS U UX CBOMCTBA, CPEHEE KBAIPATHIECKOE OTKIOHEHHE, MOJIa, MEMaHa, HAa4aJIbHbIE U
LEHTPaJIbHbIE MOMEHTBI, ACUMMETPHS U DKCLECC.

OcHoBHble  3akoHBl  pacnpeaenenuss JCB  (paBHOMepHBIM,  OHMHOMHUAILHBIH,
[TyaccoHOBCKHii, reoMeTpUYecKHii, runepreomerpuueckuii). OCHOBHbBIE 3aKOHBI pacrpeaeIeHus
HCB (HopmanbHBbIi, paBHOMEPHBIN, TOKa3aTENIbHBIH)

Tema 5. MHOroMepHbIe ciIy4yaiiHble BeJJHYMHbI M UX CBOHCTBA.

MHoromepHble ciy4aiiHble BETUYMHBI. 3aKOH paclpeesieHUus] BEpOsTHOCTEH BYMEPHOM
cilyyaifHOH BeJIMYUMHBI M cHocoObl ero 3axaHus. Cucrema JBYX IUCKPETHBIX CIy4aiHbIX
BelnMurH. KoppensuuoHHBIT MOMEHT, KO3(QQPUIMEHT KOpPpENsalud U ero cBoicTBa. DyHKIUS
pacipeneneHus BEpPOSATHOCTEH IBYMEPHOW CIIy4alHOM BelM4yuHbI, €€ cBolicTBa. IlmoTHOCTH
pacnpenesnieHus BEPOSATHOCTEM NIBYMEPHOW HENPEPBIBHOM CIy4alHOW BEIWYUHBI. YHCIIOBBIE
XapaKTEPUCTUKH CUCTEMBI JBYX CIIyYalHBIX BEIUYMH. Y CJIOBHBIE 3aKOHBI PACIpPEIEICHUs U UX
YHUCIIOBBIE XapAKTEPUCTHUKHU.

Tema 6. DyHKIMHN CIyYaliHBIX BeTUYHH

Omnpenenenne QyHKIUA CITydalHBIX BeaWYWH. DYHKIUS JUCKPETHOTO CIy4alHOTO
apryMeHTa U €€ 4HUCIIOBbIE XapaKTEPUCTUKU. DyHKIHS HEMPEPBIBHOIO CIIy4aliHOTO apryMeHTa U
e€ YNCIIOBbIE XapaKTepUCTUKU. DYHKIINU JBYX CIIy4allHbIX apryMeHToB. Onpenenenre QyHKIUN
pacripeniesieHus] BepoATHOCTel [uis (QYyHKIMM ABYX CIy4allHBIX apryMeHToB. PacmpeneneHue
(GyHKIMI HOpMaJIbHBIX CIIy4allHbIX BEJIMYMH: XU-KBaapaT, CTeioaeHTa, @umepa-CHenexopa.

Tema 7. 'paHu4HbIe TEOPeMbl TEOPUH BEPOSITHOCTEI

HepasenctBo YeObIeBa, HepaBeHCTBO MapkoBa.

Teopema YeOwimeBa. Teopema bepuymmu. LleHTpanbHas rpaHuyHas Teopema TEOpUHU
BeposATHOCTeN (Teopema JIsimyHOBa) U €€ UCTIOTIb30BaHUE B MATEMAaTUYECKOM CTaTUCTHUKE.

Pa3nes 3. Ctatuctuyeckue MeToabl 00pad0TKH IKCIIEPUMEHTAJIBHBIX JAHHBIX.

Tema 8. JD1eMeHTBI MaTEMATHUYECKOI CTATUCTUKU. BbIOOpPOUYHBIT MeTO.



['enepanbHass M BBIOOpPOYHAsE COBOKYHMHOCTH. BpIOOpKka u cmocoObl ee 3amucu:
CTAaTUCTHUYECKOE paclpeseleHue BbIOOpKH, THCTOrpaMMa W IOJIMIOH  CTaTUCTHYECKUX
pactipeneneHuil. UMCIOBbIE XapaKTEPUCTHKH BBIOOPKH: BBIOOPOYHAS CPEOHSS, TUCTICPCHS
BbIOOpDKHU, CpeAHee KBaJIpaTU4eCKOe OTKIOHEHHE, MoJa M MeauaHa JUIsl JUCKPETHBIX U
MHTEPBAIBHBIX CTATUCTUYECKUX pPACHpPEICNCHU BBIOOPKH, HSMIMPHYECKUE HAYalbHbIE U
LIEHTPaJIbHbIE MOMEHTBI, ACUMMETPHUS U IKCLECC.

Tema 9. CTaTHCTHYECKHE OLIEHKH MAPAMETPOB reHepaJIbHONH COBOKYITHOCTH

Craructudeckue OLEHKM IapaMeTpOB T'€HEPaJbHOM COBOKYIIHOCTH, HX CBOIMCTBA.
ToueuHble HECMEILIEHHBIE CTATUCTUYECKUE OLIEHKH Ul T€HEpalIbHOW CPEINHEW M I'eHepalbHOU
aucnepcud. MeToapl HaxOKICHHU TOYEUHBIX OLICHOK MHTEpBalbHBIE CTATHCTUYECKUE OLICHKH.
ToyHOCTP M HAJEKHOCTH OLIEHKH, OIPEIEIIEHHUE IOBEPUTENILHOrO uHTepBana. llocTtpoeHue
JIOBEPUTENIbHBIX HWHTEPBAJIOB I TEHEpalbHOM cpenHed. IlocTpoeHMe HOBEPUTEIBHBIX
MHTEPBAJIOB JJI1 TIEHEPaJbHOW JUCHEPCUM U TEHEPaIbHOIO CPEAHEr0 KBaJPaTUYECKOTO
OTKJIOHEHHUS.

Tema 10. CraTucTHyeckasi IpOBepKa CTATUCTHYECKUX FHIIOTE3

OnpeneneHnue craTucTU4ecKoW Tunore3bl. HyneBas M  anbTepHaTHBHAs, IpocTas H
cinoxHast runore3pl. OmmOku mnepBoro M BTOporo poja. CTaTUCTUYECKUH KpUTEpUU.
Kputnueckas o6nactb, 00JacTb NPUMEHEHUS HYJIEBOW THIOTE3bl, KPUTHYECKass TOYKA.
Meroauka nDOCTpOEHUs NPABOCTOPOHHEM, JIEBOCTOPOHHEHM M JABYCTOPOHHEM KPHUTHYECKHUX
obnacreif. IlpoBepka crarucTuueckux rumore3. lIpoBepka TUIIOTE3bl O paclpenereHun.
Kpurepuit [Iupcona. [IpoBepka cTaTUCTUYECKOW TMIIOTE3bl O PABEHCTBE CPEAHUX U JTUCIEPCHUI
JIByX T€HEPAJIbHBIX COBOKYITHOCTEH.

Paznen 4. lu¢gdepennuanbHbie 1 pa3HOCTHbIE YPABHEHHSA

Tema 11. [Indppepenuuaibubie ypaBHEHUS] BHICIIUX MOPSIKOB

OcHoBHas 3a/1a4a Teopun JUQPepeHInaTbHBIX YPaBHEHUH.

OObIkHOBEHHBIE UG depeHaIbHble YPaBHEHHUS IEPBOro MOpPsJKAa C pa3feleHHbIMH U
pazzensrolmuMuca nepeMeHHbMH. OpHopoaHble aud@epeHuraIbHble YpaBHEHHs] IE€PBOTO
nopsiaka. Jluneitnsle nuddepeHnnanbaple ypaBHEeHHs nepBoro nopsiaka. Meroa beprynnu u
METOJI BapHallud [POU3BOJBHOM MOCTOSAHHOM (Meron JlarpaHyka) pemieHHsl JUHEHHBIX
HEOJHOPOAHBIX AU depeHInaNbHbIX YpaBHEHUH epBOro nopsaaka. Y pasaenue bepnysu.

OcHoBHbIE IOHATHS 0 AU PEepeHIInaNTbHBIX YPAaBHEHUSIX N-T'0 MOPsiIKa (BTOPOIroO MOPSIKA).
3anava Komm ans quddepeHnuanbHbpIX YpaBHEHUH n-ro nmopsiika (BToporo nopsjaka). Teopema
CYLIECTBOBaHMs M eAMHCTBeHHOCTH. OOmiee u wyacTHoe pemeHue. Juddepennuanbubie
ypaBHEHMSI N-To NOpsiiKa (BTOPOro MOpsIKa), JOMYCKAoIe MOHUKEHUE OPsIIKa.

Jluneitble auddepeHnraIbHble YpaBHEHUS BBICHIMX MOPSAKOB (BTOPOro MOPSIKA).
CrpykTypa 0011ero peleHus JIMHEHHbIX 0JHOPOAHBIX JU(PepeHIMaIbHbIX YPaBHEHUH BBICILINX
nopsakoB (Broporo mnopsaka). CrpykTypa o0OIIero peleHus JHWHEHHBIX HEOJHOPOIHBIX
T depeHIMaIbHbIX YpaBHEHUH BBICIIMX MOPSAAKOB (BTOpOro mnopsaka). Meron Bapuaiuu
MIPOU3BOJIBHBIX TMOCTOSIHHBIX TNPU PEIICHUU JIMHEHHBIX HEOJHOPOAHBIX YpPaBHEHUH BBICIIMX
nopsiikoB  (BToporo mopsijaka). JluneiiHble ofHOpoAHble U epeHaTbHble ypaBHEHUS
BBICIIUX TMOPSJAKOB (BTOPOro TOpSAAKa) C TOCTOSIHHBIMU Kod(dduuuentamu. JluHeiHbie
HEOJHOpoAHble auddepeHnnanbHble YpaBHEHUS BBICIIMX TMOPSAKOB (BTOPOro MOpsiiKa) ¢
MOCTOSIHHBIMU KO3 duIeHTaMu. PerieHne JWHEHHBIX HEOJHOPOIHBIX YpPAaBHEHUN BBICIIMX
HOPS/IKOB (BTOPOTO MOpsAKa) C MpaBOM YacThi0 CHENUaTbHOTO BHJA. OTHICKAHHE YaCTHOTO
pelieHus A MpaBoi 4acTy CHEHAIbHOTO BUAa METOJIOM HEONPEIEIEHHbBIX KOA((OUIINEHTOB

Tema 12. Cucremsl 1uddepeHIHATBHBIX YPABHEHUI.

O6mue noustus. Ilopsaok cucreMsl auddepeHInanbHbIX YpaBHeHUN. ['eomeTpuyeckuit
CMBICI HOpMaJibHOW cucTeMbl auddepeHnnanbHbIX — ypaBHeHUil. Pemienue  cuctemsl
muddepeHIIMaTbHBIX ypaBHEHUI IEpBOTro MOpsiiKa METOJAOM HCKIIOYEHHS HEU3BECTHBIX.
Pemenne HenmuHeMHbIX cucTeM Au(QepeHINaTbHbIX YpaBHEHUN nepBoro nopsaka. CuUCTeMsl
JUHEHWHBIX OJHOPOIHBIX TU(DPEPEHINAIBHBIX YPABHEHHH C MOCTOSHHBIMU KO3 (UIIMCHTAMH.
Merop Ditnepa.



Tema 13. Pa3HocTHBIE ypaBHEHMS.

Pasnoctable (pekyppeHTHBbIE) ypaBHeHus. OOmue TmOHATUA (Pa3HOCTH, peUIeHUE
YpaBHEHHS, HAYaJIbHbIE 3HAUCHUS 111 yPaBHEHUS).

Jluneiinble pa3HOCTHBIE (PEKYppEHTHbBIC) ypaBHEHHUs. Pelienre TUHEHbIX HEOJHOPOIHBIX
Pa3HOCTHBIX ypaBHEHHU. JIMHEMHOE OJHOPOJHOE PAa3HOCTHOE ypaBHEHHE. PereHue JIMHERHbBIX
OJIHOPOJHBIX PA3HOCTHBIX ypaBHEHUH. PelieHue JMHEHHBIX OJHOPOIHBIX PAa3HOCTHBIX
YPaBHEHHI C IMOCTOSHHBIMH KO3 PHUIIMEHTAMHU.

4.3.ConepxaHne NpakTHYeCKUX 3aHATHII (ouHas ¢opma o0yueHus)

Pa3znennl, TeMbl, JUAAKTHYECKHE eJHHUIbI

Pa3nen 1. Ciryuaiinbie coObITHSA

IIpakTHyeckoe 3ansiTHe 1. BolunciieHne BeposiTHOCTEH cIy4alHbIX cOObITHII (2 yaca)
1. Knaccudukanus coObituil. Onepauun Hag coObiTusamu. Kitaccuueckoe onpezneneHue
BEPOSTHOCTH. DJIEMEHTHl KOMOMHATOPUKH
2. Peuenue 3amau
e HaxoxJeHHe BEpPOSTHOCTH CIIy9allHBIX COOBITHH, WCIONB3yS (OPMYIIBI
KOMOMHATOPUKH U KJIACCUYECKOE ONpPEIETICHNUE BEPOSITHOCTH.

IIpakTnyeckoe 3ansiTue 2-3. Boluuc/jienue BepoATHOCTEl COOBITHI ¢ MOMOUIBIO TeopeM
CJIOKEeHUSI 1 YMHOKEHUsI BeposiTHOCTel (4 yaca)
1. Teopembl CIOXEHUS U YMHOXKEHHUS BEPOATHOCTEW I HECOBMECTHBIX U COBMECTHBIX
coObITuii. @opmyna noiaHou BeposaTHocTH. Popmyna beiieca
2. Pemenue 3anmau:
e (C npuMEHEHHEM TEOPEM CIIOKEHUSI BEPOSITHOCTEN 11 HECOBMECTHBIX U
COBMECTHBIX COOBITHIA.
e C nNprUMEHEHUEM TEOPEM YMHOXKEHHS BEPOSTHOCTEHN AJIsl 3aBUCUMBIX U
HE3aBUCHUMBIX COOBITHIA.
e C npumeHeHHeM GopMyIl TOJHON BEpOSITHOCTH U (popmyn beiieca.

IIpakTnyeckoe 3ansiTHe 4. BbIunciieHHe BepoATHOCTeH COOBITHH € NPHMEHEHHEM

¢popmya Bepuysuin, [lyaccona, Myaspa-Jlaniaca (2 yaca)

1. Cxema bepuymmun. ®opmyna bepunymnmu mis pacuera BeposTHocTH. HauBeposiTHeiimee
YUCJIO TOSIBJICHUSI COOBITHI. Acumnrotruyeckue Gopmynasl st Gopmynsl beprymm
(JlokanmpHast M MHTErpaibHas TeopeMbl MyaBpa - Jlamutaca). @opmyna Ilyaccona s
PEIKUX CITy4alHBbIX COOBITHMN.

2. Pemienue 3a1a4 ¢ NnpUMEHEHUEM

e  ®opmyinbl bepHynnu 1 HauBEPOSITHENILIETO YKCIa MOSBIECHUS COOBITHUS.
e JIoKaJIbHOM M MHTErpanIbHOMN TeopeMbl MyaBpa-Jlarutaca.
e  @opmynsl IlyaccoHa as peaKUX COOBITHI.

Pasnea 2. Cryyaiinble BeJIMYMHbI

IIpakTuyeckoe 3anstue S. HaxoxkaeHue 4YHCIOBBIX XAPAKTEPUCTHK IMCKPETHBIX
CJIy4YalHbIX BeJIUYHUH (2 yaca)

1.3akoH pacmpeneneHuss BEPOATHOCTEH CIydyalHOW BEIMYMHBI W CIIOCOOBI €ro 3ajaHwusl.
DyHKIMSA paclpeleseHus] BEpPOSTHOCTEHW, €€ CBOMCTBA. UMCIOBBIE XapaKTEPUCTUKHU
JTUCKpETHOH cirydaiiHoil BennunHbl (JJCB)

2. OcHoBHBbIe 3ak0HBI pacupenencuus ICB (paBHOMepHBIH, OMHOMHATIBHBIH,
[TyaccoHOBCKU, F€OMETPUYECKHA, THIIEPTe€OMETPUUYECKHUI)

3. Pemenue 3amau:
e (CocraBneHue 3akoHa pacnpeaenenus sepoarHocreit JICB
e HaxoxaeHue OCHOBHBIX YHCIOBBIX XapakTepucTtuk JICB
e Haxoxaenue uaTerpanbHoi pyHkimu pacupeneneaus JICB.

IIpakTyeckoe 3ansaTHe 6. HaxoxkaeHne YHCI0BBIX XaPaKTEPUCTHK HeNPePbIBHOM
cJy4aiiHoi BeJimuMHbI (2 yaca)
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1. TImoTHOCTH pacmpeneneHuss BEPOATHOCTEH HENPEPBIBHOM CIIYYallHOW  BEITHMYHHBI.
YucnoBble XapakTEpUCTHKU HenpepbiBHOW ciyuyaniHoW BenuuuHbl (HCB). OcHoBHBbIE
3akoHbI pacnpenenenns HCB (HopManbHBIN, paBHOMEPHBIH, TTOKA3aTEIbHBIN )

2. Pemenue 3amau:

e Haxoxnenue GpyHKIMH 1 IIIOTHOCTH pacnpeaencuus HCB
e HaxoaeHue OCHOBHBIX YHCIOBBIX XxapakTepuctuk HCB.

IIpakTnyeckoe 3ansitue 7. HaxoxaeHue 4YMCIOBBIX XAPAKTEPUCTHK CHCTEMbI JBYX

CJy4YailHbIX BeJIUYHUH (2 yaca)

1. 3akoH pacmpeneneHus BEPOSITHOCTEH IBYMEPHOW CIy4yalHON BEJIMYMHBI M CIIOCOOBI €T0
3aganus. CucremMa JIByX JMCKPETHBIX CIy4alWHBIX BeJMYMH. KOppensiunoHHBI MOMEHT,
KOA(h(GUIIMEHT KOppesUU U ero cBoiicTBa. DYHKIMS paclpeiesieHus BepOsTHOCTEH
JBYMEPHOM  CIydyalHOM BelnW4MHBI, €€ cBoucTBa. IlmoTHOCTE pacnpeneneHus
BEPOATHOCTE  JABYMEpPHOW  HENPEPHIBHOM  CIIydalHOW  BEIMYUHBL.  YHWCIOBBIE
XapaKTEPUCTUKU CUCTEMBI JIBYX CIIYYalHBIX BEJIMUMH. Y CIIOBHBIE 3aKOHBI pacipeiesieHus
U MX YHUCIIOBBIE XapaKTEPUCTUKH.

2. Pemenue 3anmau:

3aKOH paclpeesieHHs] BEPOSITHOCTENW IBYMEPHBIX CIIyYalHbIX BEJIMYUH.

UucnoBble XapaKTePUCTUKH CUCTEMBI IBYX AUCKPETHBIX CIyYailHBIX BEJIMYHH.

Koppensuuonnsiii MomeHT. KoaddunmeHT Koppesiiun.

OYHKIMA pacnpeesieHns BEpOSTHOCTEH.

e  VYCJIOBHBIE 3aKOHBI paclpeiesIeHUs] COCTaBIISIFOIIMX.

IIpakTnyeckoe 3anaTHe 8. DyHKIUM CcOy4YaliHBIX BeJIMYMH. (2 4yaca)

1. ®yHKIUA TUCKPETHOTO CIyYalHOI'O apryMEHTa U €€ YMCIIOBbIE XapaKTEePUCTHKH.
DyHKIHS HENPEPHIBHOT'O CIIYYAHOI0 ApryMEHTa U €€ YUCIIOBBIE XapAKTEPUCTUKH.
@YHKIMM BYX CIIy4alHbBIX apTyMEHTOB.

2. Pemenue 3amau:

e 3aKOH pacnpesereHns BeposSsTHOCTeH (QYHKIMU CITy4yailHOro aprymeHra.

® 3aKOH pacnpeseseHns BeposTHOCTeH (QYHKIMU ABYX CIy4alHBbIX apryMEHTOB.

IIpakTuyeckoe 3ansatue 9. [IpeaesLHbIe TEOPpEeMbI TEOPUHN BEPOSTHOCTEM. (2 yaca)
1. HepaBenctBo YeObimeBa, HepaBeHCcTBO MapkoBa. Teopema YeOwimeBa. Teopema
bepuymnu. l{enTpanbHas rpaHUYHasi TEOpeMa TEOPHH BEPOATHOCTEHN (Teopema JIsmyHoBa)
2. Pemenue 3anau:
e [Ipumenenue HepaBeHcTBa MapkoBa 1 UeOsblieBa;
e [Ipumenenue teopem YeOrieBa u bepuynny;
e [Ipumenenue Teopemsl JIsnyHosa

Pa3nea 3. CraTucTu4ecKue MeToabl 00pa00TKH IKCIEPHMEHTAJBHBIX JAHHBIX

IpakTuyeckoe 3anaTue 10. Haxo:kaeHune 4ncI0BbIX XapaKTePUCTHK BHIOOPKH

1. Boibopka u cmocoObl €€ 3aluCH: CTaTUCTHYECKOE paclpeielieHue BBIOOPKH, THCTOTYl
MIOJIUTOH CTATHCTUYIECKUX pacrpesesieHuii. UncmoBble XapakTepUCTHKU BEIOOPKH

2. Pemenue 3amaq:
e (CmocoObl 3a/1aHUsI BRIOOPKH
e HaxoxJeHue YUCIIOBBIX XapaKTePUCTHK BRIOOPKH

IIpakTuyeckoe 3ausitue 11. BpluucjeHHe CTAaTHCTHYECKHX OIEHOK MapaMeTpoB

reHepaJibHOW COBOKYMHOCTH (2 4aca)

1. CratucTtuyeckue OIEHKH TIapaMeTpOB T'e€HEpPaJIbHOW COBOKYITHOCTH, WX CBOICTBA.
TodeuHble HECMEILIEHHBIE CTAaTUCTHYECKHUE OLEHKU JUIsI TEHEPAIbHOM CpeaHend H
reHepaJbHOW JUCHEpCUU. MeTOabl HaXOXKICHUS TOYEYHBIX OLEHOK HHTepBalbHBIE
CTaTUCTUYECKHE OLICHKHU. [locTpoeHHe OBEPUTENBHBIX HMHTEPBAJIOB I T€HEPAJIbHOU
CpelHel, TEeHEpaJIbHOM JHUCHEPCUHM M TEHEPAJbHOIO CPEIHEr0 KBAJIPATUUYECKOTO
OTKJIOHECHHSI.

2. Pemenue 3amau:
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L4 HaxomneHHe TOYCYHBIX OLICHOK;,
L4 HaXO)KI[eHI/IC HMHTCPBAJIbHBIX OLICHOK.

IpakTnyeckoe 3ansiTue 12-13. [IpoBepka craTucTHYecKuX runores (4 yaca)

1. OmpenencHue CTaTHCTUYCCKOW THIOTe3bl. HysneBas W allbTepHATHBHAS, NpPOCTas U
ciokHasi runote3pl. OmmOKuM mepBoro u BTOpPOro poja. CTaTHCTUYECKUN KpPUTEpPHil.
[TpoBepka cTaTHCTHYECKUX rumote3. [IpoBepka rumore3sl 0 pacupeserncHun. Kpurepuit
[Tupcona. [IpoBepka cTaTUCTUYECKON THITOTE3bI O PABEHCTBE CPEIHUX U JTUCIICPCHIA ABYX
IeHEePAbHBIX COBOKYITHOCTCH.

2. Pemrenue 3amau:

e [JIpoBepka  CTaTHCTHYCCKOM  THIIOTE3bI O  HOPMAJIbHOM,  PaBHOMEPHOM,
MOKA3aTeIbHOM PACIIPE/ICIICHIH FeHePaIbHOW COBOKYITHOCTH.
e [IpoBepka CTaTUCTHYECKOW TMIIOTE3bI O PABEHCTBE ABYX FrEHEPAsIbHbIX CPEAHUX

e JIpoBepka CTaTUCTMUYECKOW THIIOTE3bl O PABEHCTBE I'€HEPAIBHBIX JUCIIEPCUN JBYX
HOPMAaJIbHBIX COBOKYITHOCTEMN

Pa3nea 4. luddepenunanbHble 1 Pa3HOCTHBIC YPABHEHUS

IIpakTuyeckoe 3ansatue 14. Pemenue nguddepeHnaNbHBIX YpPaBHEHHIl BbICIIMX

nopsiikos (2 yaca)

1. OcHoBHble OHATHA O MU (DEepeHIHATBHBIX YPaBHEHHUIAX N-I'0 HOPsiKa (BTOPOIo MOPSIKA).
3amaua Komm mns nuddepeHnmnanbHbpIX YpaBHEHUH N-rO TOpPsiaKa (BTOPOTO TOPSIIKA).
Teopema cymecTBoBaHMS W eAMHCTBEHHOCTH. OOmiee U 4YacTHOE  peIIEHHE.
Juddepennmanpaple  ypaBHEHHs N-TO MOpsSAKa (BTOPOTO TIOPSZKA), TOMYCKArOIINe
HOHMKEHUE MOPSIKA.

2. Pemenune nuddepeHnanbHpIX YpaBHEHHH BBICIINX MOPSAKOB, TOMYCKAIOMIINX TTOHIKEHHE
HOpsIJIKA.

IIpakTnyeckoe 3ansaTHe 15-16. Pemenue JuHeiHbIX au(depeHNINANBHBIX YpPaBHEHMIt

BBICHINX MOPSAAKOB (4 yaca)

1. Jluneitnble auddepeHnranbHble ypaBHEHUS BBICIIUX MOPSAIKOB (BTOPOro MOPSAKA).
CrpykTypa OOLIEro pemieHus JIMHEHHBIX  OJHOPOJHBIX U HEOJTHOPOJHBIX
T depeHIIMATbHBIX YpaBHEHUM BBICIIMX MOPSAKOB (BTOporo mopsaka). JluneiiHbie
muddepeHIMaIbHbe YPaBHEHNS BBICIIUX MOPSIKOB (BTOPOTO MOPs/IKA) C MOCTOSHHBIMHU
kod(p¢unmenTamu. PerieHne JTUHEHHBIX HEOJHOPOJHBIX YPABHEHMH BBICIIUX MOPSIKOB
(BTOpOrO MOpsiKa) ¢ MPaBOH YaCThIO CIELUANBHOTO BUJA.

2. Pemenue 3amau:

e Pemenne nupdepeHIUATBHBIX JUHEWHBIX OJHOPOAHBIX YpPaBHEHHMH  BBICHIMX
HOPS/IKOB C MOCTOSTHHBIMU KO3 (QUIIEHTaMH.

e Pemenue auddepeHUnaNbHBIX JUHEHHBIX HEOJHOPOIHBIX YpPaBHEHUH BBICIIUX
HOPS/IKOB C MOCTOSTHHBIMU KO3 (QUIIEHTaMH.

e PerieHue TMHEWHBIX HEOJHOPOIHBIX YPABHEHUN BBICIIMX MOPSAIKOB C TPABOM YACThIO
CIIELINAJILHOIO BUIA.

IIpakTuyeckoe 3ansaTue 17. Pemenne cucrem qudgepeHnnanbHbIX ypaBHeHHH. (2 yaca)
1. Pemenue cucremsl aud@epeHInanbHbIX YpaBHEHUH MEpBOTO IMOpsAAKa METOJOM
UCKJIIOYEHHsS] HEWU3BECTHbIX. PemeHne HenuHEHHBIX cucteM AU depeHInaIbHbIX
ypaBHEHMI mepBoro mnopsaka. CucTeMbl JHUHEWHBIX OJHOPOAHBIX AuddepeHInaIbHBIX
YpaBHEHUH ¢ OCTOSIHHBIMU K03 unrienramMmu. Meroa Ditnepa.
2. Pemenue 3anau:
e PenieHne HOPMaJbHBIX CHCTEM METOJOM MCKIOUYEHHUS HEN3BECTHBIX
e Pemenue cucreM JIMHEHHBIX OTHOPOAHBIX JU(depeHIInaIbHbIX YPAaBHEHHH ¢
MOCTOSIHHBIMU KO3 punineHTaMu MeTofoM Diisepa.

IIpakTnyeckoe 3ansiTue 18. Pemmenne JJMHelHHBIX PA3HOCTHBIX YpaBHeHMil (2 yaca)
1. PasHocTHble (peKyppeHTHbIE) YypaBHeHHUs. JIuHeHHbIE pa3HOCTHBIE (PEKYPPEHTHBIC)
ypaBHeHus. PelleHMe JIMHEHHBIX HEOJHOPOAHBIX PA3HOCTHBIX ypaBHEHMH. Pemenue
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JIMHEWUHBIX OJHOPOJHBIX PA3HOCTHBIX YypaBHEHUW. PemieHue IMHEUHBIX OJHOPOIHBIX
Pa3sHOCTHBIX YpaBHEHUH € MOCTOSHHBIMU K03(duimenramu.
2. Pemenue 3amay:
e PenieHue JIMHEWHBIX OJTHOPOJHBIX PA3HOCTHBIX YPAaBHEHUH IIEPBOIO MOPSIKA
e PenieHue JIMHEWHBIX HEOJHOPOAHBIX PA3HOCTHBIX YPABHEHUH IIEPBOIO MOPs KA

4.4. Conep:kanue caMOCTOSATEIbHOI PadoThI

Pa3neinl, TeMbl, JUJAKTHYECKHE eTHHUIbI

Pazjnen 1. Cayuaiinbie coObITHS

Tema 1. OcHOBHBIC NOHATHS TEOPUH BePOSTHOCTE

1. Cratucruueckoe, reoMETPUUYECKOE OIPEICIEHUE BEPOATHOCTH CIy4aiHOro COOBITUS
2. AKcHOMAaTHYeCKOe MOCTPOSHHE TEOPHH BEPOSTHOCTEM.

3. BblnosjHeHue TUIIOBBIX 33JJaHUN IO TEME

Tema 2. TeopeMbl €J105KeHUSI 1 YMHOKEHUSI BEPOSITH
1. ®opmyna nonHoii BepositHocTH. Popmyna beiieca.
2. BoInoiHEHNE TUIOBBIX 33JaHUH 110 TEME

Tema 3. [loBTOpHBIE He3aBUCUMBbIE HCNIBITAHKSA 10 cxeme BepHyJuin
1. ®opmyna Ilyaccona st peakux ciydalHbIX COOBITUN
2. BpinosiHeHUe TUMOBBIX 33JaHUN O TEMe

Pa3nen 2. Ciyuaiinble BeJIMUMHbBI

Tema 4. Buabl ciiy4yaiiHbIX BeJIMYHMH, HX 32AKOH pacnpeeseHust

1. OcHoBHble  3akoHbl  pacmpeaeneHuss JICB  (paBHOMepHbIH,  OMHOMMAJIBHBIMH,
[TyaccoHOBCKUI, FeOMETPUUECKH, TUTIEPreOMETPUUYECKU).

2. OcHoBHbIe 3ak0HBI pacupeaeneans HCB (HopManbHBIN, paBHOMEPHBIIA, TTOKA3aTEIbHBII)

3. BbinosnHeHue TUIIOBBIX 3aJJaHUN IO TEME

Tema 5. MHOromepHble cjiy4yaiiHble BeJJMUMHbI U UX CBOMCTBA

1. Yucnobie XapaKTEPUCTUKU CUCTEMBI IBYX CIIyYaWHBIX BEJIUYHUH.

2. YcnoBHbIE 3aKOHBI PACIpeNeTICHHs U UX YHUCIOBBIE XapaKTePUCTHKH.
3. BrInoiHeHne THIIOBLIX 3aJaHUH 10 TEME

Tema 6. DyHKIMH CTyYaiiHBIX BETUYHH

1. Pacnpenenenue (yHKIMIA HOpPMalbHBIX CIy4ailHBIX BEIMYUH: XU-KBajpaT, CThIOAEHTa,
O®uiepa-CHenekopa.

2. BpinonHeHue TUNOBBIX 331aHUH 110 TeMe

Tema 7.I'pannuHble TEOpeMbl TEOPUM BEPOSITHOCTEMH
1. llenTpanpHas TpaHUYHas TeOpeMa TEOpUU BepOSTHOCTEH (Teopema JlsmyHoBa) u eé
VCIIOJIb30BAHNE B MATEMATHYECKOW CTaTUCTHKE.

Pa3nea 3. CraTucTu4ecKrue MeTobl 00pa00TKH IKCIEPHMEHTAJBHBIX JAHHBIX

Tema 8. J1eMeHTHI MATEMATHYECKOH CTATUCTUKH. BLIOOpOUHBIT MeTOI.

1. YucnoBble XapaKTEpUCTUKHU: HMIUPUYECKUE HAYallbHbIE W IICHTPAIbHBIE MOMEHTHI,
ACUMMETpPUS U IKCIECC.

2. BrinoyiHeHUE TUMOBKIX 33JaHUH 1O TEME

Tema 9. CTaTucTHYecKHe OLEHKH MAPaMeTPOB reHePaJbHOi COBOKYMHOCTH
1. Metoabl HAX0XKIEHUS TOYEUHBIX OIEHOK
2. BrInosHeHNe TUITOBBIX 3aJaHUH 10 TEME

Tema 10. CraTtucTHyeckasi IpOBepKa CTATUCTHYECKUX FHIIOTE3

1. IlpoBepka CTAaTUCTUYECKOW TUIIOTE3l O PABEHCTBE CPEJHUX M JUCIHEPCUH JBYX
TE€HEPAIBHBIX COBOKYITHOCTEH.

2. BrIoIHEHNE THIIOBBIX 3aIaHUN 10 TEME

Paznen 4. luddepenunajibubie H Ppa3HOCTHbIE YPABHEHHUS

Tema 11. [IndppepennuaibHbie ypaBHEeHUS] BBICHINX NOPAIKOB
1. OO6bikHOBeHHBIE A depeHInaIbHbIe YPAaBHEHHS MEPBOTO TMOPSAKA C Pa3JCICHHBIMA U
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pasaessomuMucs nepeMeHHbIMUA. O1HOpoiHbIE TU(GepeHINaIbHbIE YPABHEHUS IEPBOTO
nopsaka. Jluneitasie muddepeHanbHbe ypaBHEeHH epBoro nopsiaka. Meron bepnymm
U METOJ| BapHalluu MPOU3BOJILHON MOCTOSHHON (Merox Jlarpanka) pelieHus JIMHEHHbBIX
HEOJHOPOAHBIX UG EepeHINaTbHbIX  YpaBHEHUH TEPBOrO TMOpPSJIKA. YpaBHEHHE
bepnysnu.

2. Pemienue NMHEHWHBIX HEOJHOPOAHBIX YPAaBHEHHH BBICHIMX IOPSAIKOB C IMPAaBOM YacThIO
crenuanbHoro Buja. OTBICKAHME YACTHOTO PEIUEHUs I NPaBOM YacTH CIELMAIBHOTO
BUJIa METOIOM HEOIPeIeTIeHHBIX KO3 PHUIIHEHTOB

3. BblnosjHeHue TUIIOBBIX 33JaHUH IO TEMe

Tema 12. Cucrems! n1uddepeHuIHATBHBIX YPABHEHUI.

1. Pemenue HenuHenHbIX cucTeM AuddepeHnnanbHbIX YpaBHEHUH IEPBOro MOPSIIKA.

2. BrpimonHeHnue THNOBBIX 331aHUH 11O TeMe

Tema 13. Pa3HoCTHBIE yPABHEHUSI.

1. Pemenue nuHENHHBIX OAHOPOJHBIX PA3HOCTHBIX YPABHEHUM.

2. Pemienue JIMHEMHBIX OJHOPOJHBIX PA3sHOCTHBIX  YpaBHEHUH C IIOCTOSTHHBIMHU
K03 punreHTaMu.

5. KOHTPOJIb KAYECTBA OCBOEHUA JUCHHUIIJINHBI

Tekymuil KOHTPOJIb U IPOMEKYTOUHAsL aTTECTAlUsl OCYLIECTBIISIOTCSA B COOTBETCTBUU C
«llonoxkeHneM O TeKylleM KOHTpOJIE YCIIEBAEMOCTH UM IIPOMEXYTOYHOM arrecTauuu
oOyyaromuxcs B ABTOHOMHOW HEKOMMep4ecKoil opranuzanuu «O0pa3oBarenbHas OpraHU3anus
BbICILIIEr0 00pa30BaHUsA» «Y HUBEPCUTET SKOHOMUKHU U YIIPABIECHUS».

Buxn nmpomexyrouyHod —arrecranMu  —  3a4deT, Ok3aMeH. @opMa IIpOBENCHMS
IIPOMEXYTOYHOM aTTeCTallMM — NTUCbMEHHBIN IK3aMEH.

@OH/1 OLIECHOYHBIX CPEJCTB 10 NTUCUMIUINHE IIPUBEJEH B ITpuiioxkeHnn Kk PIT/I.

6. YYAEBHO-METOJNYECKOE OBECIIEYEHUE JUCIUIIJINHbI

1. [Ixapesa I'.B., CneunanbHble pa3zienbl MaTeMAaTUKU (TEOpHsl BEPOSTHOCTEH U
MaTeMaThyeckas CTAaTUCTUKA, Iu(ddepeHralbHble U Pa3HOCTHHIE YpPAaBHEHHS) : OIOPHBII
koHcnekT jekuuii / I'.B..I1Inapesa. — Cumdeponosns: AHO «OOBO» «YHUBEpCUTET SKOHOMUKHU
U ynpasieHus», 2021. — 135 c.

2. [Inapesa I'.B., CneunanbHble pa3zienbl MaTeMaTUKU (TEOpHsl BEPOSTHOCTEH U
MaTeMaThyeckas CTaTUCTUKA, JuddepeHInanbHble U Pa3HOCTHBIE YpaBHEHHMs): y4ueOHO-
MeToAuYeckoe TmocoOue (METOIUYecKHe pPEeKOMEHJAIMM K MPOBEIEHUI0 CEMHUHApCKHUX
(mpaktnueckux) 3ansatuil) / I'.B.. lllnapeBa. — Cumdeponons: AHO «OOBO» «YuuBepcurer
HKOHOMHKH U ympasieHus», 2021. — 50 c.

3. [Muapesa ['.B., CneunanbHble pa3nienbl MaTeMaTUKH (TEOPHsl BEPOSITHOCTEH U
MaTeMaTHuYecKasi CTaTHUCTUKA, Nu((depeHnalbHble U Pa3HOCTHBIE YpaBHEHHUS). METOAUYECKHE
PEKOMEHIAIMU TI0 OpTraHU3aIMi CaMOCTOSTENbHOU paboThl oOyuaromuxcs / [.B. IllnapeBa. —
Cumopeponons: AHO «OOBO» «YHUBEpCUTET SKOHOMUKH U yIipaBieHus», 2021. — 44 c.

4. CrneunanbHble pa3/ienbl MaTEMAaTHKU (T€OpUs BEPOSATHOCTEM M MaTeMaTHyecKas
CTaTUCTHKA, TU(QepeHIranbHble U Pa3HOCTHBIE YPaBHEHHUSI) ;| METOJMUECKUE PEKOMEHIAINN K
BBIMIOJTHEHUIO CAMOCTOSATEIbHOW pabOoThl (THUIMOBBIX PACYETOB) MO HAMPAaBICHUIO MOJATOTOBKHU
38.03.05 «busnec-undopmaTuka» s OakagaBpoB OYHOM W 3a04yHOM (opm oOydeHus /
cocraButenu I'. B. lTnapea. — Cumdepornosns : YHUBEPCUTET SKOHOMUKH U yrpasieHus, 2020.
— 92 ¢. — Tekcr : anextpoHHbIH // Ludposoit o6pazoBatensHblit pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/108062.html (mara obpamienus: 16.01.2026). — Pexxum
J0cTyna: sl aBTOPU3UP. M0JIb30BATEIEH.
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7. MIEPEYEHb OCHOBHOM U g[Ol'[O.JIHPITEJIBHOfI YYEBHOU JIUTEPATYPBI,
HEOBXOJIMUMOMU JJIA OCBOEHUA JUCHUITJINHBI

@) OCHOGHaA TUmepamypa.

1. Benbmucos, I1. A. CnenuanbHble pa3/ienbl BBICHICH MaTEMAaTUKH @ ydeOHOe mocooue /
II. A. Beasmucos, II. K. Manenko, 0. B. IloknamoBa. — VYIIBAHOBCK : YIbSIHOBCKHM
roCy/IapCTBEHHBIN TexHU4Ueckuil yausepcuret, 2020. — 270 c¢. — ISBN 978-5-9795-2009-4. —
Tekcr : anexkrponusbiit // I{udposoit odpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/106139.html (nata obpamenus: 16.01.2026). — Pexum nocryma:
IUTsL aBTOPU3UP. TOJIb30BaTENEH

2. Maremaruyeckuii ananus u nuddpepeHuanbable ypaBHeHU. 3aJaui U yIIPaKHEHHS :
yaeOHoe nmocodbue / B. B. Bmacos, C. 1. Mutpoxun, A. B. [Ipomkuna [u ap.]. — 4-e uzn. —
Mocksa : Wnurtepuer-Yuusepcuter Mudopmamuonnsix Texnomoruit (MHTYUT), Ait ITu Ap
Menua, 2024. — 375 ¢. — ISBN 978-5-4497-3305-4. — Texkct : anexrponHsiid // Ludposoit
00pazoBaTenbHbIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/142274 . html (mata obpamenus: 16.01.2026). — Pexum mocryma:
JUISL aBTOPU3UP. IT0JIb30BaTEIEN

3. TapacoBa, T. A. O6bikHOBeHHbIe U] epeHInanbHbIe YpaBHEHUS ;| yueOHOe mocodue

/ T. A. TapacoBa. — ApmaBup : ApPMaBHPCKHIl TOCYZapCTBEHHBIH IeIarornyecKuii
yauBepeuteT, 2020. — 144 c. — ISBN 978-5-89971-794-9. — Tekct : »IEeKTPOHHBIN //
[ludppoBoii  oOpazoBatenmpHbli  pecypc  IPR SMART :  [caiir]. —  URL:

https://www.iprbookshop.ru/119458. html (mata obpamenus: 16.01.2026). — Pexum mocryma:
JUISL aBTOPU3UD. NT0JIb30BaTEIEN
4. Teopusi BEpOATHOCTEH W MaTeMaTHueCKas CTaTUCTHKa : ydeOHoe mocooue / U. JI.

Makaposa, C. XK. CumaBopsin, A. P. Cumonsn, E. M. Yautuna. — Coum : CouymHCKHIA
rocynapctBeHHbli yHuBepcuter, 2020. — 130 c. — Tekcr : snexrponnsii // Hudposoit
00pa3oBaTenbHbIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/106592.html (nara obpamenus: 16.01.2026). — Pexum mocrymna:
JUISL aBTOPU3UD. NTOJIb30BaTEIEH

5. bonpmiakosa, JI. B. Teopus BepositTHOCTEH : yueOHOe nocobue / JI. B. bomnbiakosa.
— Mocksa : Aii ITu Ap Menmua, 2026. — 197 c¢. — ISBN 978-5-4497-3957-5. — Tekcr :
anektpoHHslt // Ludposoit obOpazosarensHblii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/145758.html (mara o6pamenus: 16.01.2026). — Pexwum mocryrma:
JUIS aBTOPU3HP. MOJIb30BaTeNeH

0) oononHumenvHan a1umepamypa.

1. Banbkos, b. II. Teopuss BeposTHOCTE M MaremMaTHyecKas CTATHCTHUKA : Y4eOHO-

METOMYECKOe Mocoodue s mpoBeAeHus jadboparopubix padot / b. I1. Banskos, B. C. Banbkoga,

0. M. MaprteiHiok. — Tyna : Tynbckuil rocyqapCTBEHHBIM NENAarOrM4eCKUi YHUBEPCHUTET
umenn JI.H. Toncroro, 2021. — 109 ¢. — ISBN 978-5-6047370-3-3. — TekcT : 37eKTpOHHBIH //
[MudpoBoit  obpazoBatenbubiii  pecypc I[PR SMART :  [caiit] —  URL:

https://www.iprbookshop.ru/119696.html (nara o6pamienus: 16.01.2026). — Pexxum mocryma:
JUTSL aBTOPHU3HP. MOJIb30BaTEICH

8. MEPEYEHb PECYPCOB UH®OPMAIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJAUMBbIX /IJIA OCBOEHUSA JUCLHHUIIJIMHBI

1. WNudpopmanmonHo-npaBooit moptan «l'apant»: oduunuanbubeiii cait. — URL:
http://www.garant.ru — TekcT: 3JIeKTPOHHBIHA.
2. [udposoit obpazoBaTenpHBIA pecypc «IPRsmarty: odbunmaneasiii caiir. — URL:

http:// www.iprbookshop.ru/ — Tekcr: 35eKTpOHHBIA.
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3. AJIMUHUCTPATUBHO-YIIPABIEHYECKUI  MOpPTal.  DJNEKTPOHHBIE  KHUTH  TI0
SKOHOMHKO-MAaTeMaTHUUYEeCKUM MeEToJlaM MW  MojensM:: odunmanbHbii  caiit. — URL:
http://www.aup.ru/books/i008.htm — Tekct: seKTpOHHBIIA.

9. METOANYECKHUE YKA3ZAHUA JJA OBYYAIOIIIUXCSA
ITO OCBOEHUIO JTUCHUITJIMHBI

[Ipu mpoBeneHMid JIEKIHMK, CEMHUHAPCKUX (MPAKTHUYECKUX) 3aHATHH, CaMOCTOSATEIbHOMN
pabote 00y4arOMMXCsl MPUMEHSIOTCS WHTEPAKTUBHBIC (OPMBI MPOBEACHUS 3aHSATHI C LIENBIO
NOrpyXeHusl 00ydaroluXcsl B peaibHyl0 atMocdepy npodhecCHOHaTBFHOT0 COTPYJIHUYECTBA 10
pa3pelIeHnio mpodieM, ONTUMAaIbHON BBIPAaOOTKM HABBIKOB M Ka4eCTB OYAYILEro CreruaaucTa.
HuTepakTuBHbIEC (HOPMBI IPOBEACHUS 3aHATHI MpeAnoiaraloT o0yueHue B cCoTpyaHuyecTBe. Bee
YYaCTHUKH 00pa30BaTeIbHOr0 Tpolecca (MpernoaaBareib U 00yJaronyecs) B3auMOACHCTBYIOT
Ipyr ¢ Apyrom, oOMeHHBAIOTCS MHGpOpMaIUeil, COBMECTHO PELIAIOT MPOOJIEMbl, MOAEIUPYIOT
CUTYALHIO.

B ydeGHOM mpoliecce UCTIOIB3YIOTCS HHTEPAKTUBHBIE (JOPMBI 3aHSITHIA:

- TBOPYECKOE 3a/laHue. BpINOoIHEHNEe TBOPUYECKUX 3alaHuil TpedyeT OT 00ydarolerocs
BOCIIPOM3BE/ICHUE MOITYYCHHON paHee nHpopmanuu B opme, onpeaensieMoi mpernoaBaTeiem,
U TpeOyromei TBOPYECKOT0 TOIX0/1a;

- rpynmnoBoe oOcyxaeHue. ['pynmoBoe o0CcykaeHne Koro-mudo BOMpoca HAMpaBlIEHO Ha
JOCTMDKEHUH JIYYIIETO0 B3aMMOMOHMMAHHS M CIIOCOOCTBYET JIYYIIEMY YCBOSHHIO H3y4aeMoro
MaTepuana.

B xone ocBOCHMS AMCHMILIUHBI TIPU MPOBEACHUHA KOHTAKTHBIX 3aHSITHA WCTIOIB3YIOTCS
cinenyromue (Gopmbl 00ydeHHUs, CMOCOOCTByOMIUE (HOPMHUPOBAHUIO KOMIIETEHIIMM: JIEKIMU-
JUCKYCCUM; KEHC-METOM; pelIeHHE 3a/ay; CUTYallMOHHbIH aHaIN3; O0O0CyXJAeHHE pedeparoB U
JOKJIaJI0B; pa3pabOTKa IPYMNIOBLIX MPOEKTOB; BCTPEUHU C MPEACTABUTEISIMU FOCYAapCTBEHHBIX U
OOLIECTBEHHBIX OpraHU3alui.

10. TIEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOITUH, UCTTOJIb3YEMBbIX ITPU
OCYHIECTBJIEHUU OBPA30OBATEJIBHOI'O MTPOIECCA 11O JUCHUIIJINHE,
BKJUIIOYASA IEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA U
NHOOPMALIMOHHBIX CITPABOYHbBIX CUCTEM (ITPU HEOBXOJINMOCTH)

B nmpomecce JEKIMOHHBIX W TPAKTUYECKUX 3aHITHH HCIOJIB3YyeTCs CIEAYIOIIee
porpaMMHOe oOecriedeHue:
*mporpammsbl, obecreunBaronue Jgoctyn B ceTh  «MHTepHer»  (Hampumep,

«Googlechromey);

*MporpamMMbl, IEMOHCTPAIIUU BUJIEO MaTEPHAIIOB (HarIpuMep, mpourpeiBarens « Windows
MediaPlayer»);

*nporpaMMbl U JAEMOHCTpAIlMd M CO3[aHus mpe3eHTanuii (Hampumep, «Microsoft
PowerPointy).

*TaOmu4aHBIN mporeccop (Hampumep, «Microsoft Excely).

11. OMMCAHUE MATEPUAJILHO-TEXHUYECKOT'O OBECIIEYEHMS,
HEOBXOJIMMOTO JJI1 OCYIIECTBJIEHUS OBPA3OBATEJIBHOI'O MPOLECCA
MO JUCHUTIJIMHE

Jliis mperogaBaHusl JUCIHUILTUHBI TPEOYIOTCS CIIeIMATbHBIE MAaTepHAIbHO-TEXHUYECKHE
cpeacTBa (KOMIIBIOTEpHBIE KJacchl M T.I.). Bo Bpems JEKIMOHHBIX 3aHATHH, KOTOpHIE
IOPOBOJATCS B OOJIBIION ayJUTOPUH, HCIOJIB30BaTh MPOEKTOP Ui JEMOHCTpAllMM CIalJoB,
cxeM, TaOJIHIl U TPOYEro Marepuajia, MyJIbTHMEIuiHbIe mpoekTopbl Epson, BenqViewSonic;
9KpaHbl AJI MPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKpO(hOHBI.
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[lepeueHp  JTUIEH3UOHHOTO W CBOOOJHO  pPAacCHpOCTPAHSIEMOTrO  MPOrPAMMHOTO
obecrieueHrs, B TOM YHCIIE OTCUECTBEHHOTO mpom3BoacTBa: Microsoft, Windows, Microsoft
Office, LibreOffice, Apxusarop 7-zip, Adobe Reader, Koncynsrantllmoc, Kaspersky Security,
VLC, Media Player, ITpomereii.
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