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O0beM TUCIUIUTMHBI (MOIYJISI) ¥ BUJIBI y4eOHOUM paboThI
ConeprxaHue TUCIUATITAHBI (MOTYJIs)

5.1 Coneprxkanue pa3ziejoB U TEM JTUCHUILTAHBI (MOTYJIs)

5.2 Paznenbl AUCHUIUIMHEBI (MOAYJIS) U MEXAUCUMILIMHAPHBIE CBSI3U
¢ obecreynBaeMbIMHU (TTOCIICTYIONTUMH ) TUCITUTUTHHAME (MOTYJISIMH )

5.3 Pazzensl v TeMbl AUCIUTUTHH (MOYJIEH) ¥ BUBI 3aHATHN
[NepeveHbh CeMMHAPCKUX, TPAKTUYECKHUX 3aHSTHIA, J1a00paTopHBIX padoT, IUiaH
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1. Heau u 3a1a4u AUCHUIIMHBI (MOYJIs1):
1.1 Hean
- BOCIIUTaHUE BBICOKOW MaTeMaTHYECKOHM KYJIbTYpbl B 00JIACTH TEOPUH BEPOSITHOCTEH U
MaTEMAaTHYECKON CTaTUCTUKU;

- IPUBUTHUC HABBIKOB COBPCMCHHBIX BUJI0OB BEPOATHOCTHOI'O MBIIIJICHUSA

- IIPUBHUTHUEC HABBIKOB HCIIOJIB30BaHUA BEPOATHOCTHBIX W CTATUCTHYCCKHUX MCTOIJOB U
OCHOB MATCMATHYCCKOI'O MOJACIIMPOBAHUS B HpaKTH‘ICCKOﬁ ACATCIIBHOCTH.

1.2 3agaum

- BBIpabOTKa SICHOTO OHUMAaHUs HEOOXOIUMOCTH 3HAHUH B 001aCTU BEPOSITHOCTHOTO
U CTaTUCTHYECKOI0 aHaju3a MpH MOATOTOBKE OakallaBpa U MPEJCTABICHUS O POJI U MECTe
TEOPHUH BEPOATHOCTEN U CTATUCTUKUA B COBPEMEHHOM IIMBUIIM3AIIMN U MUPOBOM KYJIbTYpE;

- U3y4eHHE OCHOB MAaTEMaTHYECKON CTAaTUCTHKU ISl pa3pabOTKU KOJMYECTBEHHBIX
METOJIOB MCCIIEIOBAHUS OKPYKAIOIIETO MUPa B €ro MPeo0pa30BaHNUS;

- OCBOEHHE BEPOSTHOCTHBIX U CTATUCTHUECKUX MPHUEMOB U HABBIKOB JIJISl TOCTAHOBKU U
pelIeHusT KOHKPETHBIX HCCIEAOBATENIbCKUX 3a/lad, OPUEHTUPOBAHHBIX Ha MPAKTUYECKOE
MPUMEHEHNE IPU N3YYEHUU CHEIHAbHbBIX JUCIMILINH;

- OBIIQJICHHE OCHOBHBIMHU CTATHCTHMUYECKUMHU METOJaMHU, HEOOXOJUMBIMU TSI aHATTN3a
IIPOLECCOB W SBJICHWM MNpPH MOHMCKE ONTHUMAJIBHBIX pelIeHUH, 0o0paboTKM M aHaiIu3a
Pe3yIABTATOB IKCIIEPUMEHTOB;

- U3yYEHUE OCHOBHBIX BEPOSTHOCTHBIX U CTATUCTHUECKUX METOJOB MPUMEHHUTEIHHO K
pELIEHUI0 HAYYHO-TEXHUYECKUX 3a]1ay;

- pa3BUTHE JIOTUYECKOTO M aJTOPUTMHUYECKOTO MBILIUICHUS, YMEHUS CaMOCTOATEIbHO
pacIIUPsTh U YTIyOIsITh BEPOSTHOCTHO-CTATUCTUYCCKHUE 3HAHMUS,

- U3y4€HHE COBPEMEHHBIX BEPOSTHOCTHBIX U CTATUCTUUYECKUX METOOB MCCIEA0BaHNUS,
OCHOBaHHBIX Ha MPUMEHEHUH HH(POPMAIIMOHHBIX TEXHOJIOTUH.

2. Mecro nucuumiiuibl B cTpykrype OIIOIL:

CoBpeMeHHast TeOpHUsl BEPOSITHOCTEH U MaTEMaTUUYECKasi CTATUCTUKA MPE/ICTABIIAET
co00i1 CTpPOHYIO CHCTEMY TEOPETHUYECKHX 3aKOHOB U METOJIOB UCCJIEIOBAaHUS PE3y/IbTaToOB
HAOMIOJIEHUI W MCCIENOBAaHUM, YyCTAHABIMBACT IO OMNBITHBIM JaHHBIM  3aKOHBI
pacnpenesieHusl CIyd4alHbIX BEJIMYMH M CilIydalHbIX mponeccoB. Kypc coxpanser
B3aUMOCBSI3b C KYPCOM BBICHIEH MaTeMaTHUKH, TaK KaK HAXOXKJACHHE MaTeMaTHU4eCKOro
OKUJaHUs, TUCIIEPCUH, KOPPETSIUOHHBIX CBsi3el TpeOyeT 3HaHUM AuddepeHnnaibHoro u
UHTErpalbHOTO HcuucieHus. HemocpencTBeHHas o0paOoTka pe3ynbTaToB HAOMIOACHUIN
CBsI3aHa C UCIoib30BaHWEeM OBM U COBpeMEHHBIX MAlIMHHBIX IporpaMm. B cBsi3u ¢ 3TuM
KYpC SIBJISIETCSA TEOPETUUECKON OCHOBOM JIJIsi Kypca MaTeMaTHUYeCKUX METOJIOB B SKOJIOTHU U
MIPUPOAOIIOIB30BAHUM C UCTIOJIb30BaHUEM DBM.

bakanaBp J0mKEH YyCBOUTh OCHOBHBIE 3aKOHbI TEOPUU BEPOSITHOCTEM U
MaTEeMaTUYeCKOW CTaTHUCTHKU, TMPHOOPECTH HABBIKK cOOpa, MpEJCTaBICHUS M 00paOOTKH
OTIBITHBIX JIAHHBIX

OTH 3HaHUSA MOTYT OBITh MCIIOJB30BaHbl CHEIHAIMCTAMH IPUPOJIONONIH30BATEISIMU B
UX JEATeNTbHOCTH B PAa3JMYHBIX HAyYHBIX, HAPOJHOXO3SHWCTBEHHBIX H Yy4eOHBIX
OpraHU3alusiX.

3. TpeOoBaHusl K pe3yJabTaTaM OCBOCHMS JUCUMUILIMHBI (MOXYJIs):

bakanaBp no Hanpasnenuto 05.03.06 IkoJiorus U NPUPOAONOJIB30BAHUE JTOJDKEH
00naaaTh ClIEeIyIOMUMH KOMIETEHIUAMHU:
OO01eHayYHBIMU:
OIIK-1, TIK-14

B pesynbrare u3ydeHus AUCHUILTUHBI OaKaIaBp JTOJIKEH:
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3HATh: OCHOBHBIC IIOHATHS TEOPUM BEPOSATHOCTEM, 3aKOHBI PACIPEICICHUS CIy4alHbIX
BEJIMYMH, OCHOBHBIE XapaKTEPUCTUKHU CIyJAHBIX BEIMYMH U METOJIbI MATEMaTHIECKOW CTATHCTUKU
Uit 00pabOTKU OMBITHBIX TAHHBIX B 3aBUCUMOCTH OT IIEITU HCCIIEI0BAHUS;

yMeTb: TPUMEHSTh METOABI TEOPHUH BEPOSTHOCTEH W MaTEeMaTWYeCKOW CTATUCTUKH IS
peumicHud BCPOATHOCTHBIX U CTAaTUCTHYCCKUX 3a4a4, OJIL30BAaThHCSI MaTeMaTHUECKOHU
JUTEPATypO Ui CaMOCTOSITENIbHOTO W3YYEHHsI TEOPETHYCCKMX M MPAKTHYECKUX 3a1ad U
BOIIPOCOB;

BJa/leTh: METOJAaMH DPEIICHHs aareOpandecKux ypaBHEHUH, 3amad aAuddepeHIInaIbHOTO U
HHTCTPaJIbHOI'O UCUUCIICHUA, MCTOAAMU IMMOCTPOCHUS BCPOATHOCTHBIX U CTATUCTUUCCKUX MOZ[CHCﬁ
IUTS 337124, CBS3aHHBIX C TPOGECCHOHATLHON JIEATEEHOCTHIO.

4. O0beM IMCHUILUIMHBI (MOAYJIS) M BUAbI Y4eOHOH padoThl (pasaenasiercss mo ¢popmam

o0yueHust)
Bua y4ueoHoii padboThI Bcero CeMecTpbl
4acos / 4
3a4YEeTHBIX

e IMHHIL
AyauTOpHBIE 3aHATHS (BCEro) 73 73
B ToMm umcne: - -
Jlexuuu 36 36
[Tpaxtrueckue 3ausatus (113) 36 36
KCP 1 1
CamocrosiTesbHasi padora (Bcero) 8 8
B tom uuce: - -
Pemenue 3amau 8 8
Bua npomexxyTodHol arTectaniuu (9K3aMeH) 27 27
KonrakTHasi pabora (Bcero) 74 74
OO01mas Tpy10eMKOCTh 4achl 108 108

3aYETHBIC CAMHHUIIBI | 3 3

5. Conepxxkanue IMCUUIIMHBI (MOIYJIs1)

5.1 Conepxanue pa3ieioB U TeM THCHHUILINHBI

Ne HasBanue pa3nenos (Tem) Kpatkoe conepxanue pazaena (Temsl)
1 BBE/IEHHME. [IpenmMer Teopuu  BEPOSTHOCTEH. DJIEMEHTHI
KOMOWHATOPUKH.
2 2.1 CJIVUAUMHBIE COBBITHSL. CootHomieHuss  Mexay  coObrtmsimu.  [lome
COOBITHUH.
2.2 PaznuuHble moAXOabl onpeaeneHus | Kiaccudyeckoe — ompefeneHue  BEpOSATHOCTEH.
BEPOSATHOCTEMN CaoiicTBa BepoATHOCTEN.I eomeTprueckoe
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ompezaeneHue BeposiTHOcTed. CTaTUCTUYECKUN
MOAXO0J K ONPEJEICHUIO BEPOSITHOCTEH.

2.3 OCHOBHBIE TEOPEMBI

VYcnoBHas
YMHOKEHHUS
COOBITHH.
dopmyia

Teopema CIIOKEHHSI BEPOSITHOCTEH.
BEPOSITHOCTb. Teopema
BEPOSATHOCTEM. HeszaBucumoctb
dopMmyna IOJHOW  BEPOATHOCTH.
baiieca.

2.4 Cxema HE3aBUCUMBIX UCIBITAHUH

CxeMa  HE3aBUCUMbLIX  HCIILITAHUI. CxeMma
bepuynnu. HauBeposTHeliliee 3Ha4eHUE B CXEME
Bepuymiu. AcuMITOTHYECKHE TPHUOIMKEHHUS K

OMHOMHUATBHBIM BEPOSITHOCTSIM. Teopema
Myaspa-Jlannaca. Ciyuaii [Tyaccona.

3.1 CJIVYAVHBIE BEJIUUMHBL Onpenenenue cinydailHbIX BenuduH. CHekTp
CydyallHOM  BeNMMYMHBL.  TUObl  CIydalHBIX
BEJIMYHUH.

3.2 DOyHKIUA pacrnpeneneHust | 3aKOHBI pacnpeesneHus. OyHKIMSA

CIIy4aHbIX BEJIMYHMH pacmpeneneHus, €€  OCHOBHBIE  CBOMCTBA.

BepogaTrHocTh TONamaHus Ciay4yaiHOW BETWYWHbI
Ha 33JIaHHBII UHTEPBAJI

3.3 ®OyHKIUA IUIOTHOCTU CIy4ailHOH
BEJTUYUHBI

DyYHKIUA UIOTHOCTA BEPOSITHOCTH, €€ CBOMCTBA.
VY coBHBIE 3aKOHBI pacHpesieeHusl. 3aBUCUMbIE U
HE3aBUCHMbIE Cy4aillHble BETMYUHBI

34 OcHOBHbIE
CIIy4ailHOM BEJTMYMHBI

XapaKTCPUCTUKU

MaremaTtnueckoe 0XXHJIaHUE CIIy4aiHON
BEIMYMHBL. Maremarndeckoe OXUIaHUE  OT
GYHKIIMM  CIy4aifHBIX apryMeHTOB. (OCHOBHBIC
TEOPEMBl O  MaTeMaTU4YEeCKOM  OXKUJAHUMU.
Hucnepcusi. OCHOBHBIE TEOPEMBI O JUCIIEPCHUHU.

[lonsiTME O MOMEHTax BBICHIMX IOPSAKOB.
Acummetpus. JKclece

3.5 Tumbl 3aKOHOB paclpeaeIeHus PaBHOomepHOE paclpeneneHue.
OKCITOHEHIIMATIBHOE pacnpeneneHue.
Pacnipenenenue ITyaccona. bunomuaneHOE
pacrnpeneneHue. Hopmanbhbiii 3aKOH
pacnpenesieHus ¥ ero CBOMCTBaA.

3.6 Koppensust [Tonsitue o xoppemsuun. KoapdumueHt

koppemsinuu. KoppensiuonHas maTpuua.

3.7 3akoH 0ONBIINUX YUCEI

HepaBenctBo YeObimeBa. CXoauMOCTh 110
BepOATHOCTU. [IoHATHE O 3aKOHE OONBLIMX YHCEN.
Teopembl MapkoBa, UYeOwimena, Ilyaccona,
bepnynnu.  3akoH  pacnpenesieHHss  CyMMBbI
ClIy4alHbIX Benu4uH. lleHTpasbHas mpeznenbHas
teopeMa JlsmyHoBa.

4.1 MATEMATHUYECKAA | 3agaun mMaTeMaTU4ecKol CTaTUCTUKHU. [Ipuemsl

CTATHUCTHUKA. IIOCTPOEHUS OMIIUPUYECKUX 3aKOHOB
pacrnpeeneHusl.

4.2 OMnupuueckas oOpabotka | ['mcrorpamma, SMIUpPHUYECKAs byHKIUSA
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OIIBITHBIX JaHHBIX

pacrpeeyieHusl. Toueunas OLIEHKA
XapaKTEPUCTUK CTATUCTUUYECKOTO paclpe/ieICHUS.
CBoiicTBa TOYECUHBIX OIIEHOK

4.3 ntepBanbHbIE OLICHKU

JloBepUTEIbHBIE HMHTEPBAJI W JTOBEPUTENIbHAS
BEPOATHOCTD

4.4 OueHka  XapaKTEPUCTHUK
OIIBITHBIM JTAHHBIM

1o

Meton HaumOomnbIIero MpaBaOMoOao0us. MeTon
MOMEHTOB. MeTo/1 HAUMEHBIIINX KBAJIPATOB.

4.5 Koppensus

VYpaBHenune perpeccuu. OrneHka kodgduimeHta
KOPPEIISIIHH.

4.6 Kpurepuu cornacust

Kpurepun cornacus. Kpurepuit Ilupcona wu
kputepuii KonmMoroposa.

5.2 Pa3zgennl IHCHUNINHBI H MEKIAUCHUIITHHAPHBIC CBA3H C o0ecnneYnBaeMbIMH

(mocjieAyIONUMH) JUCHHUILINHAMHA

Ne HaumenoBanne oGecrie- | Ne No pa3ienoB v TeM JaHHOW JAUCHUIUIMHBI, HEOOXOAUMBIX JUISI
1/ | YyuBaeMbIX (TOCIIEYIO- | U3yYeHUs 00eCTIeUMBAEMBIX (TTOCIICIYIONINX ) TUCITUTIITNH
IMX ) JUCHUTUTHH (BuCBIBaIOTCS Pa3pabOTYNKOM)
1 b1.B.O/.17 32 34 3.6 4.1 4.2 4.3 4.4 4.5 4.6
MatemMaTtuueckoe
MOJIETTUPOBAHHE B
3a/ladyax  OKpyXKarolen
cpeabl
2

UCCIIEIOBaHUS u
00paboTKu
uHpopMauu B
IPUPOIONIONIF30BAHUH

b1.B.OA.13  Meroms! | 3.2 |34

3.6 |43 4.5

5.3. Pa3nenbl 1 TeMbl JUCHUIINH (MOAYJ1€ii) U BUABI 3aHATHI

Ne | Hanmeno | HaummeHoBaHue TEMEI Bunnl 3agsaTiii B yacax
w/n pae Jlexu. Hpaxer. Cemun | KCP CPC | Bcero
paznena 3aH.
1. BBEJEHUE. 1 1
2. |21 CJIVUAUHBIE 1
COBbbITHAL. 1 3
3. |22 Pasnmuunrsle moaxonsl | 2
ONpeeIICHUS 1 3
BEPOSATHOCTEMN
4 |23 OCHOBHBIE TEOPEMBI | 2
1 1 4
5 124 Cxema HE3aBHCHUMBIX | 2
HCHIBITAaHUN 1 3
6 |3.1 CJIYUAMHBIE 1 1 )
BEJIMYUHBI.
7 |32 OyHKIUA 2 2 1 6




pacnpezeneHus
CIIy4alHBIX BEJINYUH
8 |33 @yHKIMS IUIOTHOCTH | 2 1 1 7
CIIy4aifHON BEJTUYUHBI
9 |34 OcHOBHbIE 2
XapaKTePUCTHKU ) 1 7
CIIy4alHOM BEJIMYHHBI
10 | 3.5 Turnbl 3aKOHOB | 2 6 ]
pacnpezeneHus
11 | 3.6 Koppensuus 2 3 1 6
12 3.7 3aKoH OonpImux | 2
qyucell 2 1 5
13 | 4.1 MATEMATU- 2
YECKAA 2 4
CTATHUCTHUKA.
14 | 4.2 OMnupuyeckas 2
00paboTKa OMBITHBIX 4 1 7
TAHHBIX
15 |43 NuTtepBanbHbIe 2
OILICHKH 2 4
16 | 4.4 Ouenka 2
XapaKTEPUCTUK o 2 1 5
OTIBITHBIM JaHHBIM
17 | 4.5 Koppensuus 3 2 1 6
18 | 4.6 Kpurepuu cornacus | 4 3 1 ]
19 DK3aMeH 27
20 Bcero gacos 36 36 1 8 108
6. IlepeyeHb CeMUHAPCKUX, MPAKTHYECKHUX 3AHATHI WM J1a00PaATOPHBIX padoT
Ne Ne paznena HanmenoBanue cemuHapos, Tpyno- | Ouenou- | ®opmu-
/11 (Monyns) u MPAKTUYECKUX U JTaO0PaTOPHBIX €MKOCTh HbIE pyeMmbIC
TEMBI pabot (gacwr) | cpencr- | KOMIIC-
TEHIUN
JUCIUILTAHBI Ba
1 2 3 4 5 6
1. (1,21 OneMeHTH KoMOMHaTopuku. Kiac- 2 Pemenn | OIIK-1
CHYECKOE OIpe/IeTICHIE BEPOSITHOCTH. e 3a7a4 TIK-14
2. 122,23 Teopemsr CIIOXKEHUS u 2 Pemenn ?_II;I{K{AIL
YMHOEHUS. Y CJIOBHASI BEPOSITHOCTD. e 3a7a4 )




3. 123 ®dopMyia TOJHOW BEPOSTHOCTH, Pemern | OIIK-1
. [K-14
®opmyina baneca € 3a1a4
4. 2.4 Omnpoc OIIK-1
Cxema bepnymnu. K-14
> 3.1 CryyaiiHass ~ BelMMYMHA.  3aKOH Pemern %I;I{Kii
pacrpeenenus JIUCKPETHON e 3aau )
CIIy4ailiHOU BEJIUYUHBI
6. 3.2 @yHKIUA pacnpeneneHus u eé [Tposep | OIIK-1
. [1K-14
cBoiicTBa. ['paduku hyHKIIIN Ka JIOM.
pacrpeeneHusl. 3agau
7. 3.2 @OyHKIKMS ~— [UIOTHOCTH W €€ Onpoc | OIIK-1
. [1K-14
CBOICTBA. I'padpuxu byHKIUHA
IJIOTHOCTH.
8. 3334 Yucnossie XapaKTEpUCTUKU Pemenn | OIIK-1
. [K-14
ciydaiiHbIX ~ BenmuuuH.  OCHOBHBIE e 3a71a4
TEOPEMBI 0 MaTeMaTH4eCKOM
OKUJAHWH U JUCTICPCUH.
9. 3.5 HopwmainbHblii 3aK0H pacrpeneneHus u Pemenn | OIIK-1
. [1K-14
€ro CBOMCTBA. e 3a7a4
10. 135 buHoMmanbHEIM  3aKOH, 3aKOH IIposep %I;I(Kil
paBHOMepHOU IIoTHOCTH, IlyaccoHna, Ka JIOM. )
SKCHOHEHIINAJILHEIN.
3anau
11. 3.5 TIByMepHbic 3KOHEI Yerawii | OINK-1
[K-14
pacupenesieHus. Y CIOBHBIE 3aKOHBI OIpocC
pacnpeesneHus.
12.13.7 .3akoH Oonbmx uncen. Teopembl Pemern %I;I{Kii
3aKOHOB OOJIBIIMX YUCE e 3amau )
13. 4.1,4.2 CrarucTrueckoe pacrpezesieHue Pemernn | OIIK-1
[1K-14
BBIOOPKH. € 3a7a4
14 4.3 MeTon MOMEHTOB M METOJ Pemenn | OIIK-1
[K-14
HauOOJBIIETO MPABAOOI00MS. e 3a71a4
15 4.4 WHTepBaibHas OIlEHKA Pemenn %I;I(Kil
MapaMeTpoB pacpe/IeIICHUS. e 3a7a4 )
16. |3.64.5 VpaBHeHHe perpeccun [Iposep | OIIK-1
[1K-14
Ka paboT
17. | 4.6 Kpurepnuii [Iupcona Onpoc OIIK-1
[1K-14




18. | 4.6 . 2 Pemienn | OIIK-1
Kpurepuit Konmoropoa K14
€ 3aJ1a4
6.1. [li1an camocTOSATEILHOM PadOTHI CTYJACHTOB
No Tema Bun 3amanue Pexomennyemas KonnuectBo
HEJl. CaMOCTOSATENbHON nuTeparypa 4acoB
paboThl
1 1,2.1 Wzyuenue Tteopun | 3amaum 1-10 u | [2]1.2, 1.5,1.8,1.9 | 0,5
2.2,2.3 Y pelieHue 3a1a4y 11-20 [3] c.11-26
2 23 N3yuyenne teopum | 3amaunm 21-30 | [2]1.11,1.12 0,5
Y penieHue 3a1a4y u 31-40 [3] ¢.32-39
3 2.4 N3yuenune Tteopum | 3amaum 41-50 | [2] ¢.67-86 1
u pemienue 3aga4d | 81-100
4 3.1,3.2. 35 Uzyuenue teopuu | 3amauum 51-60 | [2] c. 86 -90,140- | 1
u peumienue 3axad | 61-70 147, 151-166
5 3.3,34, Nzyuenue Tteopuu | 3amaun 61-70 | [2] c. 90-108 1
Y penieHue 3a1a4y 71-80
6 3.7 N3yuenue Tteopuu | 3agaun [2] c. 215-234 1
Y penieHue 3a1a4y 101-110 [3] c.146-156
7 4.1-4.4 N3yuyenne Tteopum | 3agauu [2] I'n.8-9 1
Y penieHue 3a1a4y 111-170
8 3.6,4.5 N3yuenue Tteopuu | 3agaun [2] T'n.12-13 1
Y penieHue 3a1a4y 171-180
9 4.6 N3yuenue Tteopuu | 3agaun [2] c¢.359-370 1
Y peleHue 3a1a4y 181-190

6.2. MeTtonnueckne yKa3aHusl 10 OPraHU3ALUH CAMOCTOSATEJbHOM PadoThI CTY1CHTOB
3a ocHOBHBIE y4eOHUKH B3siTh KHUTH [2,3] PemieHue 3amad cBOEro BapHaHTa BBIMONHSITH C

noipoOHbIM oOBsicHeHueM. [lpu cnade kaxaol 3agauu HEOOXOAMMO OTBETUTh HAa TEOPETHUECKUE
BOIPOCHI IO TEME 3aaUHU.

7. llpuMepHasi TeMATHKA KYPCOBBIX IPOECKTOB

Y4eOHBIM IJIAHOM He MPeayCMOTPEHO.

8. YueOHo-MeToaMUYeCcKOe M HH(POPMALMOHHOE o0ecTiedeHue JUCIUNIMHBI:

a) OCHOBHasI JIMTEPATypa

1.bype, B. M. Teopusi BeposITHOCTEl U MaTeMaTU4eCKash CTATUCTHKA [ DIEKTPOHHBIN
pecypc] / B. M. Bype. - Mockga : Jlaas, 2013. - Pexum gocryna: ObC "U3zmarensctBo "Jlawp". -
Heorpanuu. noctyn. - ISBN 978-5-8114-1508-3
2. Kpemep, Haym IlleBesieBuy. Teopuss BepoOSATHOCTEH U  MaTEeMaTHYECKast
craructuka [Tekcr] : y4e0. mist cTyd. By3oB, o0yd. mo skoH. cren. / H. III. Kpemep. - 2-e m3n.,
nepepad. u gom. - M. : FOuutu-/lana, 2007. - ISBN 978-5-238-01101-1
3. COoOpHHK 3a/1a4 N0 TEOPUHU BEPOSATHOCTEN, MATEMATUYECKON CTaTUCTUKU U TEOPHUH
cinydaitabix GyHknmi [Teker] : yae0. mocobue / pea. A. A. CBENIHUKOB. - 4-¢ U31., CTEp. -
CIIG. : Jlans, 2008. - 445 c. ; 21 cwm. - (Kimaccuueckast yueOHast TuTepaTypa o MaTeMaTHKE).
- ISBN 978-5-8114-0708-8 :




0) 10MOJTHUTEJIbHAS JIUTEpaTypa

1. XKykos B./I., Tropaesa T.I'. Teopust BepossITHOCTEN 1 MaTEMATHYECKasi CTATUCTHKA.
Bapuantel KOHTponbHBIX pabot. — Upkyrck. — UpkyTck. yH-T. — 1997. — 26 c.

2. Baryrun B.A., UBuenko I'.U., Mensenes FO.U., Huctskos B.I1. Teopus BeposiTHOCTEN 1
MaTeMaTH4ecKas CTaTUCTHKA B 3amadax.- M.- [lpoda.- 2003.- 326 c.

3. I'mypman B.E. Teopus BeposTHOCTEH U MaTeMaTH4ecKas ctaTucthka. M. — Boiciiast
mkona.-2004. - 480 c.

4. I'mypman B.E. PykoBOACTBO K peIICHHIO 3a7a4 110 TEOPUU BEPOSITHOCTEN U
MareMaTuyeckou cratuctuke. M.- Boicias mkona.— 2002.

5. Jokun B.H., Cenatopos B.H. Teopust BepoaTHOCTE 1 MaTeMaTU4YecKasi CTaTUCTUKA.
Yuebnoe nocobue. — Upkyrck. — Upkyrck. yH-T. — 2004. — 61

6. CaemukoB A.A. [Ipukiiagabie METOIBI TEOPUH MAPKOBCKHX MPOIIECCOB . YUeOHOE
nocobue- C-I1-M.-Kpacnonap-Jlans.-2007. - 192 c.

7. CsemraukoB A.A. [Ipukiiagabie METOIBI TEOPUH CIIYIaHBIX QyHKIHM . Y4eOHOe mocobue-
C-I1-M.-Kpacnonap-Jlans.-2011. - 464 c.

8. CrnpaBOYHHK 10 MaTeMaTU4ecKuM MetojaM B reosioruu. . A.Poguonos, P.1. Koran, B.A.
I'ony6esa u np.-M.:Hexapa.-1987.- 335 c.

B) IPOrpaMMHOe oOecriedeHue

DneKTpoHHBIN yueOHuK mo Excel s HaunHarommx
http://shpalich.ucoz.ru.load/books/uchbnik po excel dlja nachinajushhi

r) 0a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHBbIE U MOUCKOBbIE CHCTEMBI:

1. (http://ellib.library.isu.ru).

2. 1.Joxun B.H., Tropnaesa T.I'. Teopust BeposiTHOCTEH U MaTEMAaTUYECKas CTaTUCTHKA.
YueOHoe nmocobue. - Upkyrck.- Upkyrck. yH-T. -2007.- 184 c.

3. 2.XyxoB B.Jl. Teopus BepoATHOCTEN U MaTeMaTHYECKasi CTaTUCTHKA. BapuaHThl
KOHTPOJBHBIX paboT. — Mpkyrck. — Upkyrck. yH-T. —2011. - 11 c.

9. MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI:

KomnbioTepsl ¢ 10CTYIIOM B UHTEPHET

10. O6pa3oBaTe/ibHbIE TEXHOJIOTHM:

10.1 TemaTuka 3agaHuii J1JIs1 CAMOCTOSITEJILHOH PadOThHI

1. UcToprueckuii ouepk TEOpUU BEPOSTHOCTEN
2. DneMeHThl KOMOWHATOPHKH: Pa3MEIICHUs, TIEPECTAaHOBKH, COUETaHMs 0€3 TTOBTOPEHUH U C
HOBTOPEHUEM
o
1. Knaccuueckoe omnpeniesieHue BEpOSITHOCTH
2. CBolicTBa BEpOATHOCTEN
3.T'eomeTpuueckoe onpeesieHre BEPOSITHOCTH
4. CTaTucTU4ECKOE ONPEEIICHNE BEPOSITHOCTU
5. TeopeMbl CI0KEHUS U YMHOKEHUS
6. 'unepreomeTpudeckoe pacrnpeaenicHue
7. ®opmyra moJHOM BepoATHOCTH U (opmyra baiieca
8. Cxema He3aBUCHMBIX UCIIBITaHUN bepHysm
9. AcumntoTrka B cxeme bepHysimn
10. HauBeposiTHeii1Iee 3HaUeHNE CXeMbl OepHYIUIN
11. PacueT BeposiTHOCTEN B UTPOBBIX JIOTEPESX
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1. Onpenenenune cirydyaitHOW BETUYUHBI

2.3aK0H pacnpeesieHus: AUCKPETHOMN CIIy4yaliHOM BETMYHUHBI
3. ®yHKIUS pacnpenesieHus], €€ CBOMCTBa

4.IIn0THOCTB pacupeaesIeHUs CIy4aiiHON BEITUYNHBI
5.3aBUCHMBIE W HE3aBHCHMBIE CIy4YalHbIC BETUYNHBI

6. MHOTOMEpHbBIE 3aKOHBI PACTIPECICHUS

7. PacyeT MaTeMaTU4ECKOr0 OKHUAAHUS U TUCTIEPCUHI

8. OCHOBHBIE TEOPEMBI O MATEMATUYECKOM OXKHJIAHUH U TUCTIEPCUU
9. HopmasibHBIH 3aKOH pacnpeeiieHus U ero CBOMCTBA

10. buHoOMHaNbHBIN 3aKOH

11. 3akOoH paBHOMEPHOH MJIOTHOCTH

12. TToka3atenbHOE pacnpeeicHue

13. 3akon pacnpenenenus [lyaccona

[ )

1. Obmas hopmyna TUCTIEPCHH CyMMBI
2. KoppensiiimoHHbI MOMEHT M €TI0 CBOMCTBA
3. KoadummeHT KOppemsiuu 1 ero OleHKH
4. KoppensuuoHHast MaTpulia
[
1. CxonuMoCTb 10 BEPOSATHOCTU U B CPEAHEM KBaJAPAaTHYECKOM
2. HepaBenctBo UeOnImeBa
3. Teopemsl MapkoBa, YebbImieBa, [lyaccona, bepnymim
4. Teopema JIsimyHoBa
[ )
3azaui MaTeMaTU4eCKON CTaTUCTUKU
JIMCKpeTHOE CTaTUCTUYECKOE paclpe/ieieHne
ITocTpoeHne HHTEPBAILHOTO CTAaTUCTUYECKOIO PacIIpeAeIeHUS
ToueuHas olleHKa ONBITHBIX JaHHBIX
TpeboBanust, npeabaBIsSieMble K SMIUPUIECKUM OLIEHKaM
CMelieHHas 1 HECMEIIEHHAs OLIEHKA TUCTIEPCUH
Mopa u MeMaHa pacipeneeHus
OreHka napaMeTpoB 10 METOly MaKCUMAaJIbHOT'O MPaBAONO00Ms
OneHka napaMeTpoB [0 METOLY MOMEHTOB

1. TloHsiTHE MOBEPUTEIHLHOTO MHTEPBAJIA

2. JloBepurenbHasi BEpOSITHOCTh

3. OueHka MaTeMaTHYECKOI0 0’KUAHUS MPU U3BECTHOM CPEIHEM KBaJIpaTHYECKOM
OTKJIOHCHUHN

4. OrneHka MaTeMaTUYECKOTO OXKUAAHUS ITPU HEU3BECTHOM CPETHEM KBaJPaTUYECKOM
OTKJIOHCHUHN

5. OmnpeneneHue JOBEPUTEILHOTO HHTEPBAJA JIs BRIOOPOYHON JUCTIEPCUH
[
1. Pacuer ypaBHeHus1 perpeccun Y Ha X U X Ha Y 10 ONBITHBIM JaHHBIM
2. OneHKa CTENeHH JIMHEHHON CBSI3H MO MOJYYEHHOMY YPaBHEHUIO PETPECCUU
[ )
1. OcHoBHas (HyJeBas) M aJIbTEPHATUBHAS TMIIOTE3bI
2.0Omubku 1 u 2 pona. YpoBeHb 3HAYUMOCTH
3. Kpuruueckast 06;1acTh 1 001aCTh TOMYCTUMBIX 3HAUCHHHA
4. OnpeneneHre KPUTUYECKOW TOUKH I10 ONBITHBIM JaHHBIM U YPOBHIO 3HAYMMOCTH
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5. ToudeuHslil 1 UHTEPBAJIbHBIN KpuTepuil IIupcona «xu-kBagpar»
6. Kputepuii Konmoropoa
7. CpaBHuUTENbHBIN aHanu3 kputepus Konmoroposa u kpurepus ITupcona

11.0uenounnie cpeacrsa (OC):

[IpomMexXyTOYHBIM KOHTPOJIb OCYIIECTBIACTCS B TEUEHUE CeMecTpa II0

YKa3aHHBIM B IIporpamMme, B yackl mpoBepku KCP.

PN R

4 ceMecTp — IK3aMeH;

11.1 IlpuMepHBIHA CIUCOK BONMPOCOB K IK3aMEHY

[IpenmeTt Teopun BEpOSITHOCTEN.

JlocTOBepHOE, HEBO3MOXKHOE U CITy4aifHOE COOBITHSL.
[Tone coObITHI.

Krnaccuueckoe onpeneneHue BEposTHOCTEN.

CBoiicTBa, KOTOPHIMH 00J1a/1a€T BEPOSTHOCTD.
I'eomeTprueckoe onpeaeneHne BEpOITHOCTH.
CraTuctuuecKkuil Moaxo/1 K ONpeIeSICHUIO0 BEPOSITHOCTH.
AKCHOMBI TEOpUH BEPOATHOCTEN.

VYcnoBHas BEpOSATHOCTD.

. HezaBuCUMOCTB COOBITHIA.

. ®opMmyiia MOJIHOW BEPOSITHOCTH.

. ®opmymna baiieca.

. CxeMa He3aBHCUMBIX UCTIbITaHUN bepHyu.

. HauBeposiTHeliee 3HaueHue B cxeMe bepHyiun.

. IpubnmxeHne OMHOMUAIBHOTO PACIPEAECICHIS] HOPMAJIBHBIM PACIPEIEICHUEM.
. Ipubnmxenne OMHOMUAILHOTO pacIpeiesieHus pacnpeaeienueM [lyaccona.

. CnyyaiiHble BEJTMYUHBI.

. 3aKOH paclnpeaeneHus AMCKPETHOM ciy4ailHON BEIMUYUHBI.

. OyHKIUA pacnpeneneHus, €€ CBOMNCTBa.

. OyHKIHS IUNIOTHOCTH CIIy4allHOM BEJIMYUHBI U €€ CBOMCTBA.

. Berunciienne BeposITHOCTH MoNaJaHus Cy4ailHON BEJIMYUHBI B 3aIaHHBIN HHTEPBAJL.
. I'paduxu pyHKIIMM pacnipeneneHus U INIOTHOCTH pacpeaeIeHHUs.
. YCIIOBHBIE 3aKOHBI PACIIPEIEICHHUS.

. MareMaTnuyeckoe 0KMIaHHUE CIIy4allHON BEJIUYUHBI.

. OCHOBHBIE TEOPEMBI O MATEMATHYECKOM OKUAAHHH.

. Maremaruueckoe oxunanue pyHKIMH CIy9aifHOTO apryMeHTa.

. 3aBUCHMBIE Y HE3aBUCUMBIEC CIIy4YaliHbIC BEJINYHHBI.

. ucnepcus cily4aiiHOM BEJIMYUHBL.

. OCHOBHBIE TEOPEMBI O JUCIIEPCUH.

. MOMEHTBI BBICIIMX NOPSAAKOB. ACUMMETpPHSL. DKCLECC.

. [TonsiTHE O MpoCTElieM MOTOKE ciydaliHbIX coObITH. Pactipenenenue Ilyaccona.
. HopmanbHoe pacnipenenenue. Ero cBoicTBa.
. PaBHOMEpHOE pacnipeneneHue.

. buHOMMaNIBHOE pacmpeneIcHue.

. DKCIIOHEHIIMAJIBHOE PacCIpeIEICHHE.

. Koppemsnms. Koadunment koppensum.

. HepaBenctBo YeOrIiena.

. CX01MMOCTb 110 BEPOSTHOCTH.

. Teopema MapkoBa.

. Teopema UeOnbimena.

12
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41.
42.
43.

44.
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.

Teopema Ilyaccona.

Teopema bepnyiu.

TpeboBanus, mpebsABIASIEMbIC K SMIUPUUECKAM MOJIEISIM T€HEPATBHBIX XapaKTEPUCTUK
CITy4alHBIX OOBEKTOB.

OcHoBHBIE 337]a41 MATEMAaTHYECKOM CTaTUCTUKU. BUIBI BEIOOPOK.

Bapuannonnsiit psia. Craructudeckas GyHKIHS pacripeesienus. [ ncrorpamma.
ToueuyHble OLEHKH OIBITHBIX JaHHBIX.

Koppensuronnas GyHKIus.

JloBepuTenbHbIN UHTEpBal. [JJoBepUTENIbHASL BEPOATHOCTD.

JloBepUTENbHBII UHTEPBAI ISl MATEMaTHYECKOTO O’KHUJaHUS MPU U3BECTHOM U HEU3BECTHOM
CpellHEM KBaJpaTH4e€CKOM OTKJIOHEHUU

Meroa HanOOBIIETO MPABIONOA00HS.

MeTto1 MOMEHTOB.

YpaBHEHUE pErPECCUU.

Meroa HaMMEHBIINX KBAJPATOB.

Kputepuii cornacus [lupcona.

Kpurepuii cornacusa Koamoroposa.

IIpumepHBIii IepeYeHb KOHTPOJIBHBIX BONIPocoB u 3aaanuii no CPC.

Tema: Knaccuueckoe onpenesieHue BeposiTHOCTU. TeopeMbl C/10/KeHNSI U YMHOKEHUS
BEpPOSAATHOCTE.

1. Ilo ycnosuto norepen «HecTHast Urpa» npu BCKpbITHH 13 kinerok u3 20, eciiu MOXXKHO
COCTaBHUTbH CJIOBO «aBTOMOOMWIIbY», TO BBIMIPBIII COCTABUT 5 Thicsu pyoOneil. Kakosa
BEPOATHOCTb BBIUIPATh ATY CYMMY.

2.B mepBoii ypHe 2 OenbIX U 8 YepHBIX IIapoB, a BO BTOPOM 6 OenbiX U 4 4epHBIX
mapa. M3 xkaxaoi ypHbBI BBIHUMAETCs 10 oAHOMY 1iapy. Haiitu BEpOATHOCTH TOrO, 4TO
11apbl pa3HbIX IBETOB

Tema: ®@opmy.ia noiHoi BeposiTHocTH. Dopmyia baiieca

1. Ha cxnane umerorcs 10 teomonutoB I tuna m 5 teomonutoB Il Tuna. Ilepmas
AKCTICAUIINS CIIYYaiiHBIM 00pa3oM B3suta Tpu TeoaoiuTa. KakoBa BEpOSATHOCTH, YTO
BTOpAast SKCIISAUIIHS CITydaiiHbIM 00pa3oM BO3BMET J[Ba TeoqonuTa I Tuma.

2. Tpu reonorudeckve SKCIEAUIIMM MPOBOIAT HE3aBUCUMO JIpyr OT Jpyra
WCCJICTIOBAHMS OAHOW M TOHM K€ MECTHOCTH. BepOosSITHOCTH OOHapy:KeHUs 3ajexeit
MOJIE3HBIX MCKOMAEMBIX IJI KaXXKIO0W M3 SKCHEAUIMA paBHbI COOTBETCTBEHHO 0,9;
0,6; 0,8. B menTp moctynuiao cooOiieHne o0 OOHApYKEHUU 3ajekedl MOJE3HBIX
HCKoIaeMbIXx. HaliT BEpOATHOCTD TOTO, UTO UX OOHAPYXKHUJIA TPEThS SKCTICUIIHS.

Tema: Cxema He3aBHUCUMBbIX UcNIbITAHU. Dopmyiia bepuyJuiu.

1.B 80 % cny4yaeB AOOBITBIN STHTaph COAEP>KUT OCTATKU HAaCEKOMbIX. HaliTu BEpOsSITHOCTB TOTO,
4TO HE OoJiee ABYX JOOBITHIX 00pa310B U3 IATH HAIEHHBIX HE COAEP)KAT OCTATKOB HACEKOMBIX.

2.Komuccust MpUHUMAET peleHre 0 pa3padoTKe MECTOPOXKICHUS, €CIIM HE MEHee IBYX MapTHii
U3 YETBIPEX MOATBEP)KAACT HAJIM4YME NMPOMBINUICHHBIX 3aieked. Kaxnas nmapTus He3aBHCHMO OT
Apyrux TOATBEpKIaeT ¢ BeposTHocThio 0,7. HaliTh BeposSTHOCTH TOrO, YTO KOMHCCHEH Oyaer
IIPUHATO NOJIOKUTENBHOE PELICHHUE.

Tema: 3akoH pacnpe/esieHUsl HeMPePbIBHOM CJIy4ailHOW BeJTUYMHDI.

a) Ciyuyaiinas BeqMuuHa X pacrpeeneHa 1o 3akoHy ¢ ¢pyHkuuei miaotHocTH f(X), 3aBucsieit
OT moCcTOsiHHOTO Mapametpa C.
Haiitu:
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3HaYEHHUE MOCTOSTHHOTO MapameTpa C;

dbynkuuro pactnpeneneaus F(x);

MaTEeMaTHYECKOE OXKUIAHHE, JUCTIEPCUIO U CPEHEE KBAIPATHUECKOE OTKIIOHCHHE BETMYUHBI X
BEPOSITHOCTh TOTO, YTO CIlIydyaifHas BedWuuHa X MPHMET B PE3yJIbTaTe OIMbITa Kakoe-HHOYIb
3HaueHUE u3 HHTEepBaia (a,b);

nocTpouTh rpaduku Gynkui f(x) u F(X).

1) C-x, 0<x=<6; 5 b=d
X) = a=2, b=4.
1 0, x<0; x>6.

C-e™ 0;
f) =177 T a0 b4,
2 0, x<0.

Tema: OcHOBHBIE TEOPEMBI 0 MATEMATUYICCKOM OKHAAHUU U TUCIIEPCUH.

W3BectHo, uto Mx=a, My =">, Dx=cf, Dy=0;. Haiitu Mz m Dz, ecitu X u Y

He3aBucuMbl M Z =3 X -4-Y +5.

la=-3,b=2,0,=3,0,=2.
2.a=-4,b=-5,0,=2,0,=4.

Tema: Teopema Myaspa-Jlaniaca. Cayuaii Ilyaccona.

1.Haiitu BeposTHOCTH TOrO, uyTO B mMapTuu U3 600 00pa3noB yucio 00pasloB, COAEpKAIIUX

Menb, 3aKmrodeHo Mexay 470 u 490, eciim u3 1000 o6pasioB meab coaepxkar 800.

2 Ipsmunbina oocmyxkuBaetr 300 BepereH. BeposTHOCTh 00phIBa HAWTH HA OJJHOM BEpETEHE

B TeUeHUHU OoAHOW MuHYTHI paBHa 0,003. HaliTh BEpOSITHOCTH TOTO, YTO B T€YEHUE OJJHOM MHUHYTHI
MIPOM30MIET: a) MeHee TPEX 0OpBIBOB; 0) 4 0OpHIBa.

Tema: CraTrucTHdeckas oﬁpaﬁoTKa ONBITHBIX JAaHHbIX. To4YeyHasi OleHKAa YHCJIOBBIX

XapaKTEePUCTHK.

ITo pe3ynbTaram ananuza 50 mpod MEAHOTO KOHILIEHTpaTa MOIYy4YeHbI coJepKaHust Meau (B %).

Pe3ynbrarel HaOMoIeHUH 3amKCcaHbl B MOpsAAKE MOCTyIUieHus. 110 JaHHBIM BBHIOOPKHU BBIMTOJIHUTH
CJIeIYIOLIUE 3a/IaHUS:

b)
c)

COCTaBHUTh AUCKPETHBIN BapUALlMOHHBINA PAI;

COCTaBUTh MHTEPBAJIBHBINA BapHallMOHHBIN psil (HE MEHEE 5 UHTEPBAJIOB);

JUISL THTEPBAJIBHOTO BapHALIMOHHOIO Psiia IOCTPOUTH THCTOIPaMMy OTHOCHUTENBHBIX YacTOT;
JUIS. UHTEPBAJIbHOTO BapUALlMOHHOIO Psiia OCTPOUTH AUCKPETHBIN BapUallMOHHBIN psf;
IIOCTPOUTH ITOJIMTOH OTHOCUTEJIBHBIX YaCTOT;

HANTH SMIUPHYECKYIO (DYHKIMIO paclpesieeHus], IOCTPOUTh rpaduk;

BBIUUCIIUTh YHUCIIOBBIE XapaKTEPUCTUKU JUCKPETHOTO BapHALMOHHOIO psiia: BBIOOPOYHOE
cpeaHee, BHIOOPOUHYIO TUCIIEPCHIO, BEHIOOPOUHOE CpeHee KBAAPATHUECKOE.

1)50, 48, 53, 51, 49. 47, 48, 52, 51, 49, 41, 42, 59, 58, 45, 47, 44, 54, 56, 55, 43, 57, 45, 46, 54,

47,52, 50, 51, 48, 49, 52, 50, 48, 53, 44, 46, 45, 54, 56, 55,47, 49, 51, 50, 52, 49, 55, 48, 49.

2)60, 58, 60, 61, 58, 57, 58, 62, 61, 59, 51, 52, 56, 68, 64, 57, 57, 64, 61, 65, 53, 67, 55, 56, 64,

63,57, 62,59, 61, 62, 60, 59, 58, 54, 63, 69, 55, 55, 66, 54, 65, 66, 59, 62, 60, 65, 59, 59, 58.
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Tema: MeTo MAKCUMAJIBLHOI0 NpaBaonoaoous. Meroa MOMEHTOB.

1.B Teuenue 50 JIET EXKETOIHO TMOACYUTHIBAIOCh YHCIO X COJHEUHBIX mHell ¢ t>35° B
HaceseHHOM MyHKTe A. [lomydeHHbIe JaHHBIE TPUBEICHBI B CIIEYIOMIEH TaOIHIIe.

xl.‘2345678
ni‘522124211

Cunras, yro X pacmpelerneHa 0 TaK Ha3bIBAEMOMY <«IBOMHOMY» 3aKOHY paclpeiesieHus
ITyaccona, To ecThb
k k
PX mk)= s 9oy LD 012,
2 K 2 Kk
HaMTH C MOMOIIBIO METO/Ja MOMEHTOB OLIEHKH IapaMeTpoB a u b.
2.YpoBau X (B CM.) BOJbl B PEKE MO OTHOUIEHHIO K HOMMHAIy U3MEPAIUCH B TeueHuu 60

BECCHHHX TMaBOJIKOB U JJAHHBIC N3MEPEHUN TPUBEICHBI B CIEAYIOIICH TabauIe:

x;| 10 20 30 40 50

l

n| 13 12 13 12 10

1

Cumnrtas, 4To ypoBeHb X BOILY
B PEKE NOTUHUHACTCS 3aKOHY PACIPEENIEHH C INIOTHOCTHIO

1

—, b-a<x<b+a;
S(x)=12a

0, x<b-a, x>b+a.

HalTH ¢ MOMOIIBIO METOJIa MOMEHTOB OLICHKH napaMeTpoOB «a» U «b».
Tema: I/IHTepBaJ'ILHaﬂ OICHKAa MAaTEeMATHYECCKOro OXHAaHUA NpU MH3BECTHOM H

HEHU3BECTHOM CpeAHEM KBAAPATUYECCKOM OTKJIOHCHUH.

1. HaliTu moBepUTENbHBI UHTEPBAJI C HAJICKHOCTBIO Y JJISI HEU3BECTHOTO MAaTeMaTHYECKOrO
OKHUJIAaHUSI d HOPMAJIBHOTO PACHPEEICHHOT0 Mpu3Haka X TeHEepaIbHON COBOKYMHOCTH, €CIIU
U3BECTHO CpellHee KBaJpaTHUeCKOe OTKJIOHEHHE O TeHEpaJbHOM COBOKYMHOCTH U JIaHBI
BBIOOpOYHOE CpeiHee X U 00bEeM BBIOOPKH 71.

o=4; x=38; n=81;y =009.

2. Ilo BeIOOpKE OOBEMa n W3 HOPMAIBHO paCHpENeICHHON TeHEepPaTbHOM COBOKYITHOCTH C
HEM3BECTHBIM MATEMAaTHUECKUM OKUIaHHEM M jaucrepcueill Haiimensl x u s°. IlocTpouts
JIOBEPUTENIbHBIN MHTEPBA C HAJAEKHOCTBIO Y JUISl HEM3BECTHOI'O MAaTEMATUYECKOTO OXKHUAAHUS d .

s?=121; x=525;n=16;y =0,95.

Tema: YpaBHeHHe JJMHEHHOU perpeccum.

B nByx rpadax X m Y mpuBencHBI KoJeOaHHS NaBieHUS OT HOMHUHaA Tpu 10 m3MepeHusx

COOTBETCTBEHHO B HaceleHHbIX MyHKTax A u B. Omnpenenuts BBIOOPOYHBIH KOAPPHUIMEHT
Koppemsiuuu BeauyuH X U Y, COCTaBUTh YpaBHEHUE JIMHEIHOM perpeccr Y Ha X 1 X Ha Y.
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y,| 18 16 14 13 10 10 8 7 6 4

Tema: Kpurepuii corsiacusi [lmpcona «xu-kBagapar».

[Tons3ysice kputepuem IlupcoHa «xu-kBagpaTt», Ipu ypoBHE 3Hauumoctn o = 0,05,

YCTaHOBUTH COTJIACYETCS JIU TMIOTE3a O HOPMAaJIbHOM PacHpe/leIeHUH IT'eHEePaTbHOM COBOKYITHOCTH
C JaHHBIMU BBIOOPKH, MPEJCTABICHHBIMH B BHJIC BapUAllMOHHOTO psga. B KauecTBe HMCXOIHBIX

WCIIOIh30BaTh JAHHBIC 3aJaHUI TEMbI CTATUCTUYECKONH 00paOOTKH OIBITHBIX JaHHBIX.

11.0uenounbie cpeacrsa (OC):

[IpoMexyTOUHBIII KOHTPOJb OCYLIECTBJIAETCI B TEUEHUE CEMECTpa IO paszenam,

YKa3aHHBIM B ITporpamMme, B yackl mpoBepku KCP.
4 ceMecTp — IK3aMeH;

11.1 IIpumepHBIii CNUCOK BONPOCOB K IK3aMeHY

[Ipenmer Teopun BEpOSATHOCTEM.
JlocToBepHOE, HEBO3MOKHOE U CITy4aifHOE COOBITHSI.
[Tone coObITHIA.
Knaccuueckoe onpenenenne BEpOSITHOCTEN.
CBoiicTBa, KOTOPHIMU 00JIaAET BEPOSITHOCTb.
['eomeTpuueckoe onpeaeneHue BEpOATHOCTH.
CratucTuieckuil MoAXo/l K ONPEEIICHUIO BEPOATHOCTH.
AKCHOMBI TEOPUHU BEPOSITHOCTEM.
VYcnoBHas BEPOSITHOCTD.
HezaBucumocTh COOBITHH.
®dopMyiia MOJIHON BEPOATHOCTH.
®opmyia baiieca.
Cxema He3aBUCUMBIX MCTIbITaHUM bepHymm.
HawuBeposiTHeiiiiee 3HaueHne B cxeMme bepHyiuu.
[Tpubnmxenne GUHOMUATBHOTO paclpeieNeHUs] HOPMaJIbHBIM PacIpe/leIeHUEM.
[Tpubmmkenrne GMHOMUAIBHOTO pacipeneieHus pacnpenenenuem Ilyaccona.
CrnydaiiHble BETUYUHBI.
3aKOH pacnpeieNieHus] JUCKPETHOM CIIy4yaiHOW BEJTMYUHBI.
OyHKIHUA pacnpeneseHus, e€ CBOMCTBA.
DyYHKIUSA IJIOTHOCTU CIYyYailHON BETMYMHBI U €€ CBOMCTBA.
Brluncnenue BepOATHOCTH MONAJaHUs CIIy4alHOM BEJIMYKHBI B 3aIaHHBIA HHTEPBAI.
I'paduku pyHKUMHU pacnipeneneHus U MJIOTHOCTH paclpeaeeHusl.
Y c0BHBIE 3aKOHBI PACTIPEAETICHUS.
MaremaTruyecKkoe OKHIaHUE CIyYaitHON BETNYHHBI.
OCHOBHBIE TEOPEMBI O MATEMATHUECKOM OXKUAAHUH.
Marematrnueckoe oku1anue PyHKITUU CITy4aifHOTO apryMeHTa.
3aBUCHUMBIE U HE3aBUCUMBIE CITy4YaiiHbIE BETUYMHBI.
Hucnepcusi ciiydyailHOM BETUYUHBI.
OCHOBHBIE TEOPEMBI O AUCIIEPCUU.
MOMEHTBI BBICIIMX MOPAIKOB. ACUMMETPHUA. DKCIIECC.
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[onsaTtue o mpocreiiiieM NOTOKe cirydaitHbIX coObITHi. Pactipenenenue [lyaccona.
HopmanbsHoe pacnipenenenue. Ero cBolicTaa.

PaBHOMEpHOE pacnpenenacHue.

bunomMuaneHOE pacnpenesneHue.

OKCIOHEHIIMAIBHOE PacIpe/IEICHHUE.

Koppensuus. Koaddunment koppensinmn.

Hepasenctso YeoOrbimena.

CX0IMMOCTb IO BEPOSITHOCTH.

Teopema Mapkoga.

Teopema YeOrbIiena.

Teopema Ilyaccona.

Teopema bepnyiu.

TpeboBanus, npeabaBIsieMble K SMIUPUIECKUM MOJIEIISIM I'eHePAIbHBIX XapaKTEPHUCTUK
CITy4alHBIX OOBEKTOB.

OcHOBHBIE 3314l MAaTEMAaTUYECKON CTaTUCTUKU. BUIbI BEIOOPOK.

Bapuanmonnsiit psia. Craructudeckas GyHKIMs pacripeaenenus. [ uctorpamma.
ToueuyHble OLEHKH OIBITHBIX JaHHBIX.

Koppensuronnas GpyHKIus.

JloBepuTenbHbIN UHTEpBal. [JJoBepUTEIbHASL BEPOATHOCTD.

JloBepUTENbHBII UHTEPBAI ISl MATEMaTHYECKOTO O’KUJaHUS PU U3BECTHOM U HEU3BECTHOM
CpPEIHEM KBaJpaTUYECKOM OTKIOHEHUHU

Metoa HanOONBIIETO MPABAOMOA00HS.

Meto1 MOMEHTOB.

YpaBHEHUE PErPECCUU.

Meroa HaMMEHBIIUX KBAJPATOB.

Kputepuii cornacus [Iupcona.

Kpurepuii cornacus Koamoroposa.

IIpumepHBIii IepeYeHb KOHTPOJIBHBIX BonpocoB u 3aaanni no CPC.
Tema: Kinaccudeckoe onpenesnenue BeposiTHOCTH. Teopembl ¢j10KeHUST 1 YMHOKEHUS
BEpPOATHOCTEI.

1.

[To ycnoButo norepen «HecTHast urpa» mpu BCKpbITUU 13 Ki1eTok u3 20, ecim MOXKHO
COCTaBHTb CJIOBO «aBTOMOOWJIbY», TO BBIMIPBIII COCTABUT 5 Thicay pyoOieil. Kakosa
BEPOATHOCTH BBIUTPATh ATY CYMMY.

2.B mepBoii ypHe 2 GenbIx U 8 YEpHBIX LIApOB, a BO BTOPOH 6 OenbIX U 4 4epHBIX

mapa. M3 kaxaoil ypHbl BBIHUMAETCS MO OJAHOMY Iapy. HaliTu BEpOATHOCTH TOTO, YTO
LIapBI Pa3HbIX IBETOB
Tema: ®@opmy.ia noiHoi BeposiTHocTH. Dopmyia baiieca

1.

Ha cxknage umerorcst 10 teomonurtoB I tuma m 5 teomonurtoB II tuma. Ilepsas
AKCTICIUIINS CIIY9aiiHBIM 00pa3oM B3suta Tpu TeoaoiuTa. KakoBa BEpOSATHOCTH, YTO
BTOpast SKCIISAUIIHS cITydaiiHbIM 00pa3oM BO3BMET J[Ba TeoqonuTa I Tuma.

Tpu reosiornyeckre HKCOEAUIMHU MPOBOASIT HE3aBUCUMO JIPyr OT JIpyra
UCCJICIOBAHMS OAHOW M TOHM K€ MECTHOCTH. BeposITHOCTH OOHapy:KeHUs 3ajiexeit
MOJIE3HBIX MCKOMAEMBIX I KaXXIO0W M3 SKCHEAUIHMA paBHbI COOTBETCTBEHHO 0,9;
0,6; 0,8. B menTp moctynuio cooOmieHne o0 OOHApYKCHHH 3alie)Kei MOJIE3HBIX
HCKoIaeMbIX. HaliT BEpOATHOCTB TOTO, UTO MX OOHAPYKHIIIA TPEThS AKCIICTUIIHSL.

Tema: Cxema He3aBHCHMBIX HcnbITaHu. @opmyna Bepryiu.

1.B 80 % ciy4yaeB AOOBITHIN STHTaph COAEPKUT OCTATKU HAaceKOMbIX. HaliTu BepOSITHOCTH TOTO,
YTO HE 60H€€ ABYX I[OGI:ITI:IX 06p&3LIOB U3 1T HaﬁHeHHLIX HC COACPIKAT OCTATKOB HACCKOMBIX.

2.Komuccust mpruHUMAET pelieHre 0 pa3paboTKe MECTOPOKICHHUS, €CIIM HE MEHEe IBYX MapTHH
U3 YETHIPEX MOATBEP)KIACT HAIMUYME MPOMBIIUICHHBIX 3aiexel. Kaxnas nmapTtus He3aBHUCHMO OT
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ApYruxX TOATBEpKIaeT ¢ BeposTHocThio 0,7. HaliTH BeposATHOCTH TOro, YTO KOMHCCHEH Oyaer
IIPUHATO MOJIOKUTENBHOE PELICHHUE.

Tema: 3akoH pacnpeesieHUs] HeMPePbIBHOM CJIy4ailHO BeJTUYHHbI.

a) Ciyuaiinas BeauuuHa X pacrpeeneHa 1o 3akoHy ¢ ¢pyHkuuei miaotHocTH f(X), 3aBucsieit
OT mocTosiHHOTO napametpa C.
Haiitu:

g) 3HadeHHe NOCTOsTHHOTO napamerpa C;

h) ¢ynkuto pacnpenenenus F(x);

1) MaremaTHUecKoe OXKHIAaHUE, AUCIEPCHIO U CPEIHEe KBaJpaTHIECKOEe OTKIOHECHNE BETMYMHBI X;

J) BEpOATHOCTH TOTO, YTO CiIydaiiHas BeNMYMHA X NPUMET B pe3yibTaTe ONbITa KaKOe-HUOYIb
3HaYeHHE U3 MHTEpBaa (a,b);

k) moctpouts rpaduxu pynkmii f(x) u F(x).

1) C-x, 0<x<6; 5 bd
= a=2, b=4.
| * 0, x<0; x>6.

C-e™ 0;
f=1""¢ 7% a0 bea,
) 0, x<0.

Tema: OcHOBHbBIE TEOPEMbI 0 MATEMATUICCKOM OKHAAHUU U TUCIICPCUMH.

W3BectHo, uto Mx=a, My =b, Dx=0i, Dy=0j. Haiitmu Mz w Dz, ecim X u Y
He3aBUCUMBI U Z =3-X —-4-Y +5.

l.a=-3,b=2,0,=3,0,=2.
-4,b=-5,0,=2,0,=4.

2.4

Tema: Teopema Myaspa-Jlaniaca. Cayuvaii Ilyaccona.

1.Haiitu BeposTHOCTH TOrO, 4yTO B mMapTuu U3 600 00pa3noB yucio 00pasloB, COAEpIKAIIUX
Menb, 3aKmrodeHo Mexay 470 u 490, eciim u3 1000 o6pasior meab coaepxar 800.

2 Ipsmunbina oocmyxkuBaet 300 BepereH. BeposTHOCTH 00pbIBa HAUTH HA OHOM BEpETEHE
B TeueHUHU oAHON MuHYTHI paBHa 0,003. HailTu BEpOSTHOCTh TOTO, YTO B TE€UYECHHE OJIHOM MHUHYTHI
MIPOU30MIET: a) MeHee TPEX 0OpBIBOB; 0) 4 0OpHIBa.

Tema: CrarucTuveckasi o6paGoTKa ONBITHBIX JaHHBIX. TodeyHasi OIEHKA YHCJIOBBIX
XapaKTEePUCTHK.

ITo pe3ynbTaram ananuza 50 mpod MEAHOTO KOHLIEHTpATA MOIYYEHBI coepkaHus Meau (B %).
PesynpraThl HaOmoAE€HUN 3anucaHbl B MOpPsAKe NOCTymieHUs. 1o JaHHBIM BBIOOPKU BBIIIOJIHUTH
CJIEYIOINE 3aJaHUs:

1) COCTaBUTh AWCKPETHBIM BapUAIIMOHHBIN PSIII;

J) COCTaBUTH MHTEPBAJIbHBIN BapHALIMOHHBIHN psijl (HE MEHEE 5 UHTEPBAJIOB);

K) U1 HHTEpBAIBHOTO BAPHMALIMOHHOTO Psiia HOCTPOUTH THCTOIPaMMY OTHOCHUTEINIBHBIX YacToOT;

) U UHTEpPBAILHOTO BAPUAIMOHHOTO PsI/Ia IIOCTPOUTH AUCKPETHBIN BapUALMOHHBIN PAL;

m) MOCTPOUTH MOJIMTOH OTHOCUTEIBHBIX YaCTOT;

n) HaWTH SMIOMPUYECKYIO PYHKIIUIO pacipeaeIeHUs, TOCTPOUTh IpaduK;

0) BBIYUCIIUTh YHUCIIOBBIE XapAaKTEPUCTUKU JAUCKPETHOTO BapHALMOHHOIO psiia: BbIOOPOYHOE
cpeaHee, BHIOOPOUHYIO TUCIIEPCHIO, BEHIOOPOUHOE CpeHee KBAaAPATHUECKOE.

1)50, 48, 53, 51, 49. 47, 48, 52, 51, 49, 41, 42, 59, 58, 45, 47, 44, 54, 56, 55, 43, 57, 45, 46, 54,
47,52, 50, 51, 48, 49, 52, 50, 48, 53, 44, 46, 45, 54, 56, 55, 47,49, 51, 50, 52, 49, 55, 48, 49.
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2)60, 58, 60, 61, 58, 57, 58, 62, 61, 59, 51, 52, 56, 68, 64, 57, 57, 64, 61, 65, 53, 67, 55, 56, 64,
63,57, 62,59, 61, 62, 60, 59, 58, 54, 63, 69, 55, 55, 66, 54, 65, 66, 59, 62, 60, 65, 59, 59, 58.

Tema: MeToa MaKCUMAJBLHOI0 NpaBaonoaoous. Meroa MOMEHTOB.

1.B Teuenue 50 JIET EXKETOIHO TMOACYUTHIBAIOCh YHCIO X COJHEUHBIX mHell ¢ t>35° B
HaceneHHOM nyHKTe A. [lomydeHHbIe JaHHBIC TPUBEICHBI B CIICTYIONMIEH Ta0JIHIIe.

x,.’1234 5 6 7 8

ni‘ 3 5 22 12 4 2 1 1

Cumras, yro X pacmpeleneHa MO0 TaK Ha3bIBAEMOMY <«IBOMHOMY» 3aKOHY pacrpeiesieHus
Ilyaccona, TO ecTh
k k
PX=ky= b ey LD 010
2 K 2 Kk
HAlTH C TOMOIIHIO0 METOJJa MOMEHTOB OIIEHKH MapaMeTpoB a u b.
2.Ypoau X (B CM.) BOJABI B pEKe MO OTHOIICHUIO K HOMHUHAIY HM3MEPSUTHCh B TeueHuu 60
BC€CCHHUX IMIaBOAKOB U JaHHBIC H3MepeHHﬁ NPUBCACHLI B CJIGI[yIOH.IQfI T3.6JII/IL[€I

1

X, ’ 10 20 30 40 50

1

n. ‘ 13 12 13 12 10

Cunras, yTo ypoBeHb X BOJY B PEKE IOJUMHSIETCS 3aKOHY PaCIPENEICHUS C IUIOTHOCTHIO
1

fx)=12a"

0, x<b-a, x>b+a.

b-a<x<b+a;

HalTH ¢ MOMOIIBIO METOJIa MOMEHTOB OLICHKH napaMCeTpoOB «a» U «b».
Tema: I/IHTepBaJIbHaﬂ OllCHKA MaAaTEeMATHYECCKOIr0 OKHAAHUA MPHUH MU3BECTHOM H

HEU3BECTHOM CPEIHEM KBAAPATHIECCKOM OTKJIOHCHHUH.

1. HaiiTu noBepUTENbHBIM UHTEPBAI C HAJEKHOCTHIO Y JJI1 HEU3BECTHOTO MAaTEMaTHYECKOTO

OKUJAHUSI d HOPMAJIBHOTO paclpeiesieHHOro Mpu3HaKka X TeHepalbHONW COBOKYIHOCTH, €CIIH

U3BECTHO CpEIHEE KBaJpaTHUYECKOE OTKJIOHEHHWE O TIEHEPAJbHOM COBOKYMHOCTM U JIaHBI
BBIOOPOYHOE CpPETHEE X 1 00BeM BBIOOPKH 71 .

o=4; ;=3,8; n=81;y =09.

2. Tlo BbIOOpKEe O0BEMa 7 W3 HOPMAJBHO PACIpEAEICHHOW T'eHepalbHOH COBOKYMHOCTH C

HEM3BECTHBIM MATEMAaTHYECKUM OKUIAHHEM M Aucrepcuedl Haiimensl x u s°. IlocTpouts
JIOBEPUTEIILHBIN UHTEPBAJ C HAAEKHOCTBIO Y JUIsl HEU3BECTHOIO MATEMATUYECKOT O OKUJIAHUS d .

s2=121; x=525;n=16;y =0,95.
Tema: YpaBHeHMe JIMHEHHOM perpeccun.
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B nByx rpadax X m Y mpuBeneHbl KoiebaHUs MaBieHUS OT HOMUHana npu 10 u3mepeHusx
COOTBETCTBEHHO B HACEIICHHBIX NyHKTax A u B. Onpenenuts BBIOOPOUYHBIN KOIPHUIIUECHT
Koppeysuuy BeJM4rH X U Y, COCTaBUTh YPAaBHEHUE JINHEWHOU perpeccur Y Ha X 1 X Ha Y.

l.

X, 2 6 8 9 11 13 15 17 21 23

1

V, 18 16 14 13 10 10 8 7 6 4

Tema: Kpurepuii corsiacusi Ilupcona «xu-kBaapar».

ITons3ysice kpurepueM IlupcoHa «xu-KBagpaTt», Ipu ypoBHe 3Hayumoctu o = 0,05,
YCTaHOBUTB COINIACYETCS JIM TUIIOTE3a O HOPMAJILHOM PacIpelelIeHUN IT'eHEepalIbHOM COBOKYITHOCTH
C JIaHHBIMU BBIOOpDKHM, NPEICTABICHHBIMU B BHJE BAPHALIMOHHOTO psAjga. B kadecTBe MCXOAHBIX
MCTIOJIb30BATh IaHHBIE 33/1aHUI TEMBI CTATUCTHYECKONW 0OPAaOOTKHU OIBITHBIX JTAHHBIX.

Marepunansl [1Jisi NPOBeJeHMs] TeKyWero M IPOMEKYTOYHOI0 KOHTPOJIA 3HAHMH
CTYAEHTOB:

N Bug xonTpons KonTponupyembie TeMbl Komnereniuu,
I (paznensbr) KOMIIOHEHTBI KOTOPBIX
\it KOHTPOJIUPYIOTCS
1 Pemenune 3apmau. | 1,2.1,2.2,2.3 OIIK-1
. KonTpoabHas TIK-14
pabGora
2 ompoc 24 OIIK-1
[K-14
3 peuieHue  3aaay 3.2,3.3,,34,35 OIIK-1
KonTtponbnas [IK-14
padora
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3 pelieHHe  3anad 32, 33,534,355 [1K-11,14,
KonTtponbHnas pabora

4 Pemenne  3anau. 36,5.1,52,54,55 [K-11,14
KonrtponsHas pabora

Paspaborunkn:
V i "0/ o _JIOLIeHT B.J1.XKykoB
(nozi’nucs) (3aHHMaeMas J10JKHOCTD) (MHULMANbL, hamMHTHs)

[porpamma paccmoTpeHa Ha 3acenaHud Kadeapsl  Teopun BeposTHOCTEH M IHCKPETHOIM
MaTeMaTHKH

df » 08 2016r. _
Mpotokon Ne /  3as. kadenpoii 7 0.B.Ky3bmun

Hacrosmas mnporpamma He MokeT ObITb BOCHIpOH3BeleHAa HH B Kakoii ¢dopme 6Ge3

(HAHMCHOBaHHE)

NPeIBAPHTEILHOI0 MHCHMEHHOT0 pa3pemenns Kadeapbi-pa3paboTunKka NporpaMmel.
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JIueT coryiacoBaHusi, A0ONOJIHEHHH H H3IMEHEeHMi
Ha 2017/2018 yueOublii roa

B coorBercTBUM ¢ npukazoM MunucTepcTBa 06pasoBaHMs M Hayku P® ot 5
anpens 2017 r. Ne301 «O6 yrBepkaenun Ilopsaka oOpraHu3audd W
OCYIIECTBJICHHS  O0pa3oBaTeNbHOM  JEATENBHOCTH 10  06pa3oBaTEeNbHBIM
IporpaMMaM BBICIIEro 00pa3oBaHHMs - IIporpaMMaM OakallaBphaTa, MporpaMMaM
CHCLHANNTETa, NPOrpaMMaM MaruCTpaTypbl» Ha THTYJIBHOM JIMCTe paboyeit
NpOrpaMMel  IMCUMIUIMHBl [PU3HATh YTPAaTUBLIMM CHJIy NyHKT «CTeneHs
(kBanMQuKaLws) BBITYCKHUKA», yTBEPAUTH MyHKT «KBaTH(UKALMs BBITYCKHAKAY.

Vismenenust opobpenbl YueneiM CoBeToM —reorpagpudeckoro dbakynbrera,
npotokosi Ne 1 ot 4 cents6ps 2017 r.

3aB. kadenpoi
TUPOJIOTHH U NIPUPOIOTIONB30BAHUS (;/ o Apryunnuena A.B.
e




JINCT corjiacoBaHHus, JONOJHEHUH U H3MEeHEeHHH
Ha 2020/2021 yueOHbIi roj

B cBsa3u ¢ m3menHenwsMu B yueOHOM maHe Ha 2020-2021 ydueOHBIH roj Mo mporpamme
OakanmaBpuata HampasieHus 05.03.06 «DOxonoruss M TPUPOAONOIL30BaHME» (MPOPHIL
«[Ipupononons3oBanue»), B pabO4yyl0 MporpaMmy AUCHUILINHBI «CrelnuaibHble TJaBbl
MaTEMaTHYECKON CTATUCTUKNW» BHECEHBI CIIEAYIOINE U3MEHEHUS:

- ko puciniuiuHel u3MeHed Ha b1.B.09.02.

Hcxons U3 3T0r0, Mo TEKCTY paboueit mporpaMMbl YUTaTh KO U HAMMEHOBAHUH JUCIUILTUHBI B
cnenytomei pepakuuu: b1.B.09.02 «CriennanbHble T1aBbl MATEMATUYECKON CTATUCTUKID.

N3menenus onoOpensl Ha 3acenannu Y MK reorpadudeckoro gaxyiabTera
IIporokon Ne 10 ot 15 masg 2020 r.

IIpencenarens ﬁ 4/% C.2K. Bonorxuna
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