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HEJX OCBOEHUS U CIMILIHHBI

[lens npemonasanus kypea «Teopust BeposiTHOCTEl M MaTeMaTHUeCKas CTATHCTHKA» - JaTh
CTYIACHTAM HAay4YHOE IMPEICTABICHHE O CIYYAHHBIX COGBITHIX I BEJIMYHHAX, & TAKIKE O METO-
AaX MX HCCIeNoBaHuA. B coorBercTBHY ¢ nempio CTYICHTEI IO/DKHBI YCBOHTH METOJTBI KOJIHYECT-
BEHHOM ONEHKH CIIyUaifHBIX COBBITHII U BCIMYHH; OBJIANETh METOAAaMH CTATHCTHIECKOTO AHAIIM3A,
Kpome Toro, orn momkms: HAYHHTECS CONCPIKATENPHO HHTEPIPETHPOBATH (hOPMAbHELE pe3yib-
TaTkI.

1. MECTO JUCITUILIMHEI B CTPYKTYPE OIIOII BO

HAucuunmuna «Teopus BepostHOCTE!H 1 MaTeMaTH4eCKas CTaTHCTHKA» OTHOCHTCS K 633080
qactd OIIOIT mogrorosku GaxanaBpos no mampasnenmio 02.03.01 — «Martematuka u KOMIIBIOTEP-
HBIC HAYKHY,

CBsisb ¢ mpyrumum mucuumiunamm, Kypc Gasupyercs ma muddepennuansrom u mure-
TPAIbHOM HCUHCICHHH, & TAaKKe Ha JIMHEHHOM anreGpe. B ¢Boio OYepenp, ABIAETCS OCHOBOI JiIsI
PAla TUCIHIUIAH, KaK PasBUBAIOUIEX METONBI TCOPHH BEPOATHOCTEH M MaTeMaTHYECKO
CTATHCTHKH, TaK U MCTIONL3YIOMMX STH METOIBI VIS PELICHHS peanbHBIX 3aay.

Yepoenue nucimmmns «Teopus BCPOATHOCTEH M MATEeMaTHYECKas CTATHCTHKA» 06ydaro-
IIUMHUCS II03BOJIUT UM

— IIPUMCHATE MATEMATHYCCKHE METOLBI U HHCTPYMEHTAIbHELE CPeACTBA JUISl UCCIIE0OBAHUS
00BEKTOB IPOECCHOHATBHOH JEATENBHOCTH;

— HPUMEHITE CHCTCMHBIH HOAXO0J( K AHAI3Y ¥ CHHTE3Y CIIOKHBIX CHCTEM;

— CTPOHTb MaTEeMaTHYECKHE MOJIETH 00BEKTOR IPOdeCCHORANBHON JEATEBHOCTH, ;

— HCIIOIB30BATE MATEMATHYCCKUE HHCTPYMEHTATBHEIC CPELCTBA JUTSI o0paboTku, aHanmu3a u
CHCTCMATH3AIMH HHPOPMAIIHH 110 TEME HCCIIEIOBAHMIS

2. KOMIIETEHIINH OBYYAIOIIETOCS, ®OPMHPYEMBIE B PE3YJIBTATE
OCBOEHMSI JUCIUAILIUHBI (MOYJIsT)

B pesynbrate usyuenus mucrmminmb «Teopus BeposiTHOCTEH M MaTemaTHueCKas cTaTH-
CTHKa» CTYJICHTHI JIOJIAKHEL:

3HaTL: TEOPHIO BEpOsSTHOCTEH I MaTEeMaTHIECKYIO CTATHCTHKY.

(OIIK-1)

YMerh: npuMensTs MaTemMaTHUeCK e MCTOJIBI M HHCTPYMEHTAJIbHEIE CPEICTBA JIIs HCCITe-
NOBaHHsI 00BEKTOB MPOQECCHOHATBHO ACATCTIEHOCTH, CTPOHTh MAaTEMAaTHYECKHE MOJIEIH OOheK-
TOB IPO()ECCHOHANBHON AESTEIPHOCTH; HCIIOIb30BATE MaTeMaTHIECKHE HHCTPYMEHTANBHBIE CPe-
CTBa It 00pabOTKH, AHAIN3A U CHCTEMATH3AIHHA HH(POPMAIIHH 110 TEME HCCIIeI0BAHHL,

(OIIK-1, OIIK-3)

Bajers: MeTonamu crarucruveckoro anammsa H, KPOME TOTO, HAYYHTBCS COMEPKATEb-
HO HHTEPIPETHPOBATE (POPMAJIbHEIE PE3YIIbTATEL,

(OIIK-1, OITK-3, TIK-11)

Pacimmdporka kommerennmii:

OIIK-1 roToBHOCTH HCIIONTBE30BATE (yHIaMeHTaTbHBIE 3HAHUS B o0JlacTH MaTeMaTHYecKoro
AHAJIN3a, KOMIUIEKCHOTO M ()yHKIMOHAIBLHOTO aHalmM3a, anreOpbl, aHAIHTHYECKOM TEOMETPHH,
nuddepermansHo T€OMETPHH H TOIOJIOTHH, TH((PEepEHITHATEHEIX YPaBHEHUM, IUCKpeTHOH Ma-
TCMATHKH 1 MaTeMaTHYECKO# JIOTUKH, TeopUm BCPOATHOCTEH, MATEMATHYECKOH CTATHCTHKY W ciy-
YalHBIX [IPOLIECCOB, YHCICHHBIX METOJIOB, TEOPETHYECKOH MeXaHUKH B Gyayrueit npogeccHonan-
HOH IesSTeIbHOCTH.

OIIK-3 crioco6HOCTE K CaMOCTOATENIBHON Hay4YHO-HCCIIe0BATEIbCKOM pabore.



IIK-11- cnioco6rocTs TIPOBENICHHIO METOAMYECKAX H OKCIIEPTHBIX pabot B obnacte mare-
MaTHKH,

3. CTPYKTYPA U COJEPKAHME JUCHUILINHBI

Ob6mas TPYIOCMKOCTb UCLHUILTHHBI COCTABIISIET 7 3a4€THBIX eMHHIL, 252 yaca,

Byt yueGroit paGorsr,
BKJIIOYAsl CAMOCTOSTE b-
HYIO paboTy CTyIeHTOB

H TPYIOEMKOCTH (B yacax)
Ne Pasnien (tema)

o/ JHUCIHIIITHHE]

Cemectp

Henensa cemectpa

Jlexmuu

ITpakTuyge-

CKHUE 3aHATHS

JIabopatop-

HEBIE paboTHI

O6Bem yueGHoit paGoTe ¢
IIPHMEHEHHEM HHTEPaKTHB-
HBIX METOZOB (B Hacax / %)
DOpMEI TEKyIIEro KOHTpPO-
I yCIIEBaeMOCTH (710 Hede-
Jam cemecmpa), hopma
IIPOMEKYTOYHOR arTecTa-
nuu (no cemecmpam)

CPC

IIpenmer teopuu Bepost-
HocTel. BeposTHocTHas
1 |momens skemepumentac | 3 1.2 | 4 6 6 5(50%)
KOHEYHBIM YHCJIOM HCXO-
JI0B.

Hexotopsie knaccnueckme
5 [MOZEIH U pacupenesneHus
(burOMHHATLHOE, Teo-
METPHYECKOE, ...)

313 | 2| 4 6 | 3(50%)

YcnosHas BeposiTHOCTS,
topmyia Baiteca, anpu-
OpHas U aloCTepHOPHAs
BEPOATHOCTS, (hopMyta
HOJTHOH BEPOSTHOCTH, He-
3aBHCHMBIE COOBITHS.

3045 | 4| 4 6 | 4(50%)

ITpocteie cnyyaiinsie Be-
JIHYIHHBI (C KOHEYHBIM

4 |umcioom 3HaveHui). Yn- |3 | 5.6 | 2 4 6 | 3(50%)
CIIOBBIC XapaKTePHCTHKH.
Hepasencrso YeGbimena.

Peiitunr-
KOHTpOJIb 1

Cxema Beprymm. ITpe-
JCTIHBIE TEOPEMBI:

3aKOH OOJIBIITHX YHCen,
TIOKaIIbHAsSL IpeaebHAs
TeOpeMa, HHTerpajbHas
npeneneHas reopema My-
aBpa-Jlamnaca, Teopema
Ilyaccona.

31 7 21| 4 6 | 3(50%)




Ouenka BeposTHOCTH yc-
liexa B cxeme bepryium
(HecMermennas addex-
THBHas1, HEPaBEHCTBO Pao-
Kpamepa, nosepurensusie
HHTEPBAJIHI)

1(50%)

Axkcromaruka Kommvoro-
posa. MismMepumsie mpo-
CTpaHCTBa.

Cnoco6s1 3aganug Bepo-
ATHOCTHBIX MEp Ha U3Me-
PHMBIX [IPOCTPAHCTBAX.
Ob1ee onpenenenue ciy-
YaiiHOI BEJIMYHHEIL.

3(50%)

Wurerpan Jle6era. Obmee
OlIpeJie/IeHHe MaTeMaTH-
YECKOr0 OXKHIAHHS U €ro
CBOMCTBA (TEOPEMEI 0 He-
PaBEHCTBaX U O NpeIeh-
HBIX IIepexonax IoJ 36a-
KOM MaTeMaTH4YEeCKOro
OXKHIAHHS)

9-10

3(50%)

YCIIOBHEIE BEPOATHOCTH 1
YCIIOBHBIE MaTeMaTHye-
CKHE€ 0XKHMJIAaHHS OTHOCH-
TENBHO O -ayre6p.

11

3(50%)

10

Pacnipenenenus CITy4aii-
HBIX BEJTHYHH: (DYHKIIHS
pacrpejienenusi, mior-

HOCTE pacnpeneneHus (B
OTHOMEPHOM H MHOTO-

MEpHOM city4dasx). Hop-
MalbHOE pacrpe/ielicHue

12

Petitunr-

0,
2(50%) KOHTPOJIb 2

11

Hpoussonsmue u xapax-
TEPUCTHYECKHE (DYHKIIHH,

13

3(50%)

12

Hentpanbhas npepensnas
TeOpeMa JJIsl - He3aBHCH-
MBIX OJIHHAKOBO pacmpe-
JENEHHBIX CIyYaillHBIX Be-

JIMYIHH.

14

2(50%)




OcHOBHEBIE TOHATHS U 3a-
a4l MaTEMaTHYECKOH
CTATHCTHKH,

13 |Beibopxka, aMnupuyeckas | 3 | 15 2 4 9 | 3(50%)
(yHknus pacnpenenenus
U SMIIHPHYECKHE MOMEH-
THL

3anaya oreHUBaHHUS Hews-
BECTHBIX IIapaMeTPOB
14 |pactipenenenus. Ilo- 31| 16 2 2 9 2(50%)
CTPOEHHE TOYEYHBIX U HH-
TE€PBAIBHEIX OI[EHOK,

3amava cTaTHCTHYECKO
15 |mpoBepku runores. Kpu- [ 3| 17 2 2 9 | 2(50%)
TEPUH COTTIACHS

16 Koppensimonno- 3 [17-18] 2 4 10 | 3(50%) Peiitunr-
PErpecCHOHHEIE 3aIaYH. KOHTPOJIB 3
17 |Mroro:252 36 | 54 17 | 35 . 4s)
TOro: (50%) i

4. OBPA3OBATEJIBHBIE TEXHOJIOTHH
4.1. AKTHBHBIE M HHTEPAKTHBHBIE ¢popmsbI 00yaeHHS

1. Jlexunonno-cemunapckas cucrema 00y4eHus (TpaiMINOHHBIC JIEKIHOHHDBIC 1 IpaKTHYe-
CKH€ 3aHATHS);

2. o0y4enne B MalbIX Tpymmax (BBINIOJIHEHUE TIPAKTHICCKUX pabor B rpynmax u3 aByx win
TPEX YeIoBeK);

3. IpAMeEHeHHe MyIBbTHMENNA TeXHONOTHil (IpoBezieHue JNIEKIHOHHBIX U NPAKTHYECKHX 3a-
HATHH ¢ NIpEMEHeHHeM KOMIIBIOTEPHBIX IPE3EHTAluH U JeMOHCTPALMOHHBIX POJIHKOB C MOMO-
BIO IIPOeKTOpa HiIH IBM);

4. TEXHOJIOTHS pa3BUTHS KPUTHYECKOT0 MBINICHUS (IPHBHBAHHIE CTYIEHTAM HABBIKOR KpH-
THYECKOH OLIEHKH IpeIaraeMbIx peLIeHnH ),

5. HHOPMAITHOHHO-KOMMY HKAIIHOHHbIE TEXHONOrUH (IPUMEHEHHE HH(OPMAIMOHHEIX
TEXHOJIOTHH ULl MOHHTOPHHTA TEKYIIEH yCIIeBaeMOCTH CTYICHTOB U KOHTpoJIst 3HanHwmiT). O0bem
y4eOHolt paboTsl, ¢ IpUMeHeHHeM HHTCPAKTUBHBIX METOHOB 45 yacoB — 50%,



4.2 CamocrosTenuas padora cryaentos

eanio camocrosrenshoii PaboThI ABIAIOTCS POPMHPOBAHHE IIMUHOCTH CTYJIEHTA, pPa3BH-
THE €ro CocoOGHOCTH K caM00GyyeH o 1 TOBBIMICHHIO CBOET0 NPO(ECCHOHATEHOTO YPOBHSL.

Haceumennocts xypea HopsmMu AJLL CTYIICHTa MaTepHaTaMH TIpearojiaraeT HHTEHCUBHY IO
CaMOCTOATENBHYIO paGoTy, abdexTuBHOMY xapaxTepy KOTOPOH CHOCOGCTBYIOT erxeHene/bHLe

Camocrosrenbnas paGora 3akmouaercs B H3YH9E€HHH CONEPXKAHHS TEM Kypca I10 KOHCIIeK-
TaM, y4eOHUKAM U JONOIHHUTEIBHOM JHTEPATYpe, MOArOTOBKE K IPAKTHIECKHIM 3aHATHAM, K 3a4e-
Ty.

Ilpu ocBoeHHn muCHMIIIHEEL HCIIOJIB3YIOTCS CIICLYIONINE COYETAHHS BUIIOB y4ebHoii pabo-
TBI ¢ MeTOZIaMH H (OpMaMK aKTHBH3AIHH TTO3HABATCIILHON JCATENLHOCTH MarkCTpOB st JIOCTH-
KCHHA 3aIUIAHHPOBAHHBIX PE3yIIbTATOR o0y4enust u popMupoBanus KOMIIETEHIHIA:

- CaMOCTOATENILHOE U3yYEHHE TEOPETHYECKOTO MaTepuaia JUCHHIUIMHEI ¢ HCIIOJIB30BAHHEM
Internet-pecypcos, HH(DOPMALHOHHBIX 6Gas, METONMYECKUX Pa3paboToK, CreLHanbHoil YueGHON
Hay4HOM JINTepaTyps;

- CaMOCTOsTeNBHAs paboTa CTy/eHTa, HaNpaBieHHas Ha yriybJieHHe W 3aKpersienue 3ma-
HUH, a TAKKEe PasBHTHE IPAKTHYECKUX YMEHHH 3aKII0YaeTcs B paGoTe MarucTpoB ¢ MaTepHajoM,
TIOHCK M aHAJM3 JIHTEPATYPHI M SMEKTPOHHBIX HCTOUHHKOR HH(OPMAIUH 110 3a)[aHHOI poOieme,

CYPCOB € MHOCTPAHHBIX S3BLIKOB, H3YYeHHH TEM, BBIHCCEHHBIX Ha CaMOCTOSTEBHYO npopadboTKy,
H3YHCHHHM TEOPETHYECKOrO0 MaTepHaia K IIPAKTHYECKAM 3aHATHSAM, HOATOTOBKE K KOHTPOJIBHEIM
MEPONIPHATHSIM M 5K3aMEHY.

- TBopueckas IPOOJIEMHO-0PHEHTHPOBAHHAS CAMOCTOSTEbHAS pabota nanpasiena na pas-
BHTHC HHTEJUICKTYaJIbHBIX YMEHUI, KOMIIeKca YHHBEPCAIBHBIX (0OIIEKyIIbTYPHEIX) 1 npodeccuo-
HAJIbHBIX KOMICTEHIHI, IOBBIIEHHE TBOPYECKOTO TMOTCHIHANIA CTYICHTOB 3aKIMOYACTCs B OKCKE,
aHalln3e, CTPYKTYPHPOBAHHHU W IIPE3eHTALHH HH(OpPMAITHH, aHA/IM3e HAYIHPIX Iy 6IMKaui 1o or-
PE/ICICHHON TeMe, aHallu3e CTATHCTHYECKUX U (hakrHyeckux Marepuanos mo 3aaHHOi Teme, uc-
CIIEI0BATEECKOH paboTe U yuacTum B HayqHbIX CTYNCHYECKHX KOH(DEPEHIHSX U ceMuHapax.

5. OHEHOYHBIE CPEJCTBA AJISI TEKYIIETO KOHTPOJLSI
YCIIEBAEMOCTH, ITPOMEXYTOYHOM ATTECTAIIMM IIO UTOT'AM
OCBOEHMSI AUCIUILIAHEBL U YUEGHO-METOHYECKOE
OBECIIEYEHUE CAMOCTOSTEJILHOM PABOTEI CTYJAEHTOB

5.1. Ouenounsie cpencrpa A TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH

Texymmit xonTpons 3HaHui, cornacuo «Ilonoxkenuro o PEHTHHIOBOH cHCTeMe KOMILTeKC-
HOH OLCHKM 3HaHuWil CTYneHTOB B Bial'Vs (manee ITonoxenue) B PaMKax HM3yYeHHUs JUCLMILIHHEI
«Teopus BeposiTHOCTEH B MATEMAaTHYECKask CTATHCTUKA» IIPE/INONATAET BHITOHEHHE KOHTPOJIB-
HEIX pabor.



Kourpoasnas padora x peiTHHr-KoHTpO. 110 Nol
Konrposnbnas paGora Nol « OnemenTapHas Teopusi BEPOSTHOCTEH»
Bapuanr 1

B3ATBIX YYEOHUKOB OKaKETCS B nepennére,

2. Tlo uenu npousponsr 5 BBICTPEJIOB € BEPOATHOCTLIO MOTIAaHus B 1es 0,75, Haiiau-
T€ BEPOATHOCTB: &) POBHO YETBIPEX NONaiaHui, 0) He MeHee YeThIpéx TNOlIaflaHKi, B) MEHee Tpéx
HomnajlaHHi.

3. B marasun ua MPORAXKY TMOCTYNHIIM XOJIOIHIBHHKH C TPEX 3aBOJIOB. Hponykums c
11epBoro 3aBoja conepxut 10% XoNOAMIBHHKOB ¢ AeexToM, BTOporo — 15% u TpeThero — 5%,
KakoBa BeposTHOCTS NPHOOPETEHUST HCTIPABHOTO XOJIONIMJIPHUKA, €CIIH B MarasuH I0CTYIHIO 25
XOJOMIBHUKOB € IEpBOro 3asona, 40 — co BTOPOTO M 35 — ¢ TpeTbero?

4. Kaxosa BepositHOCTD TOTO, 9TO CyMMa OBYX HAyTral B3STBIX MOJIOKHTEbHBIX qucel,
KaIIO€ 3 KOTOPLIX He OOJIblIe Tpex, He NpeB3oiiger TPEX, a UX Impou3BeseHHe OyueT He Goblie
27

5. Tenedounnas cranuus obeinyxupaer 1000 aGorenTos. B Teuenme vaca J1106oit abo-
HEHT HE3aBUCHMO OT OCTANBHBIX MOYKET CIE/IATH BLI3OB C BeposiTHocThO 0,005, TpebGyercs naiitu
BEPOATHOCTB TOTO, YTO B TEUECHHE yaca GbuIo He GoJee 3 BbI30BOB.

Konurponbnas paora k pedTHHr-KOHTpOII0 No2
Konrponbuas pabora No2 «CrnyyvaifHble BeJTHUHHBIY
Bapwuanr 1

1. IlyHKT oxpansi cBs3aH ¢ TpEMi OXpaHseMbIMU 00bekTamu. BepositHocTs IOCTYIIE-
HHUS CHTHAJIA € 3THX 00BEKTOB COCTaBlIsSeT 0,2, 0,3 u 0,6, cooTBeTCTREHHO.

CocraButs 3aKkoH pacnipesenenus CIly4aHHOH BEJIMUMHbI — YHCTA 0GBEKTOB, ¢ KOTOPBIX MOCTYNHT
CHUIHAJL

Haiitin Mmatemarnueckoe OKH/IAHHE U IUCIIEPCHIO ITOH CTYYaifHON BeJTHUHHEL,

2 [InoTHOCTE BepositHOCTH CIly4alHOH BEJIMYHHBI X HMeeT BH:
0, mpux<l
x4 d e
Qix=. 7 RpulZx 2k
|0, mpux»k
Haiitu:

a) napamerp b;
0) maTemaruueckoe oxunanme u AUCTIEPCHIO CITy4aitHOM BeTHUHHB X,

3. CymmMa BKnaja kiuenTa cOeperaresibHOro Gamka — 310 CllyyalHas BEJIMYMHA C MaTe-
MATHYECKUM OXKHIaHHeM 15 Thic. py6. u aucnepeueit 0,4. Micnons3ys nepasencTso YeOrImena,
OLCHHTE BEPOATHOCTH TOI'O, YTO CyMMa BKJIaja Haylauy B3STOro BKJIaguuka Oy/IeT 3aKioyeHa B
rpanunax ot 14 teic. py6. 10 16 Toic. pyo.

4. X — HOopManbHO pacnpejienénnas ciyyaiinas BeIMunHa ¢ mapaMeTpaMH a =5, g = |,
Haiitn P(4 <X < 6).

5. Cnyvaitnas Bennumna (X, Y) npunumaer 3Hauenus B Tpeyrojibuuke x >0, y > 0, x +
¥ <1 ¢ paBHOMEPHOI1 IIOTHOCTHIO. Borunenuts kospdpuument KOPPEJISILIHH.



Konrpoabuas paGora k peiTHHr-KoHTpOoI0 No3
Konrponsnas paGora Ne3 «dements MaTeMaTHYECKOH CTaTHCTHKMY

Bapwuanr 1
3amayva 1.

1. .Ilpemcrasuts HCXOIHYIO BBIOOPKY B BHJIE CTATHCTHYECKOIO pana u u3006pa3uTe ero
rpaguyecku. [Ipusectu rpad K SMIUpHYEcKoi bynxmuu pacnpenenenus.

2. Omnpenenuts MOy U MeZHaHy.

3. Ompenenuts ToueymHke OneHKH AULSL CPEIHETO APH(PMETHYECKOTO, AUCTIEPCHH, CPEJi-
HEKBaJIPaTHYECKOT0 OTKIJIOHEHHSL.

4, Onpenennts uHTEpBATHHBIE OLCHKH I MATEMATHYECKOTO OXKUIAHHS C YPOBHAMHU
3HauuMocTH o, = 0,05 u o = 0,01,

Bapuante! saganmii:

Ne 1

50.0; 61.7; 72.1; 80.9; 90.9; 51.2; 61.9: 73 4: 81.3;91.3; 52.7;
62.8; 74.5; 82.4; 92.5; 63.7; 76.7; 82.9; 64.0; 77.7; 83.7; 66.1;
64.1; 78.1; 65.8; 65.2; 79.8; 66.1; 68.5; 66.8; 67.4; 70.1.

3amaya 2

C nensio onpenenenus cpenueit IPOOIDKUTENLHOCTH OOCITY)KUBAHMS KITHEHTOB B IICHCH-
OHHOM (DOHJIE, YHCIIO KIIMEHTOB KOTOPOTO OUCHB BEJHKO, II0 CXeMe COOCTBEHHO-CIyYaiiHoi Gecro-
BTOPHOM BEIOOPKH TpoBesieHo obcnenosanne 100 KIHEHTOR. Pesynbratsr o6cnenosanus pecTaB-
JICHEI B Ta0JHIIE:

Bpems oGcnyskusanns, Mun. <2 2-4 4-6 6-8 8-10 10-12 >12 Hroro

Uwuciio xmueHTOB 6 10 21 39 15 6 3 100 J

- 77

Hcnonesys X ™-xputepuii ITupcona, na yposHe siaqumocty 0,05 npoBeputs rumoTesy o ToMm, uTo
CIIy4aiHas BemauHa X— BpeMs 06CIy)KUBAHMS KIIHEHTOR — pacrpezienieHa o HopMaIbHOMY 3aK0-
ny. Ioctpouts Ha oHOM uepreske PHCTOTpaMMy 3MIHPHYECKOIO PACHPEEICHHUS H COOTBETCT-
BYIOIIYIO HOPMAIBHYIO KPHUBYIO.

3ATAHUSI HA CPC

B nensix 3akperutenus npaxruueckoro MaTepHala 1 yriryOJIeHUs TeOPETHYCCKHX 3HAHMUI 110
pasjienaM ciuiuimEel « Teopust BeposTHOCTEH M MaTeMaTHIecKas CTaTHCTHKA» IIPeIIoNaraeTcs
BEIIOJTHCHAE THIIOBBIX PacyeToB. THIIOBBIE PaCYeTh BEITIONHSIOTCS CTYA€HTOM CaMOCTOSTEJIHO BO
BHCAyTUTOPHOE BPEMs, TPH THIIOBEIX pacyera 3a cemecTp.



Tunosoii pacuer Nel, No2 «Teopus BEPOSITHOCTEI )

1. B nepeom stuke 2 KPacCHBIX ¥ 5 CHHHX I1aIlOK, BO BTOPOM — 4 KpacHBIX 3 cunnx. W3
TIEPBOrO SMHKA NEPETOKHITH 2 ANKH BO BTOPOi, ITOCIIE Yero u3 BTOporo muka Haynayy nocranu
OZHY nanky. KakoBa BepositHocTh TOro, 4TO OHA KPacHOro 1Bera?

2. BepostHocTs caaun CTYACHTOM KOHTPOJIBHOI paboTE! B Cpox paeua 0,7. Haiitu Beposit-
HOCTB TOTO, 9TO U3 5 CTYeHTOB BOBPEMS CIaZlyT KOHTPOJIBHYIO paboty: a) posHo 3 CTyzeHTa; 6)
XOTst OBI OZHH CTY/IEHT.,

poatHocTeio 0,8. CtyneHT nepexomur x HOBOMY CaHTy TOJILKO B TOM CIIy4ae, eciTH He HakeT nan-
HBIX Ha npensinymeM. CoCTaBHTE 3aKoH PACNIPEIICIICHAST YHCIIA CaliTOB, KOTOPBIE MOCETHT CTYZEHT.

Haiitn:
a) YHKIHIO pacTipenenenus sToi CITyYaiHOH BEJIMYHHBI H IIOCTPOHTE ee rpauk;
0) MmaTemaTHyeckoe oxmanme I AHCTICPCHIO 3TOH CIy4YaiiHOMH BeIMYHHEL],

5. Crydaithas Benmamna X umeer HOPMAJILHBIN 3aK0H paclpeneeHus ¢ napamerpa-

2
MHagu O,
Haiitn:

2
a) mapamerp O | ecig M3BECTHO, 9TO MaTEMaTHYECKOE 0XKHTAHIE M(X)=5 u BeposiT-
noers P(2 <X <8) =0,9973;

6) Beposrtaocts P(X <0).
Tunoroii pacyer Ne3 «MaremaTHueckas cTaTHCTHIAY

1. Ilpu ananuze CpeaHenymeBoro joxona 6s1o obcinenopano 100 ceMel. BemsiBieno, uro na
OJHOTO YICHA CEMbH B MECSI{ IPHXOAUTCS X = 200 TsIC.py6. moxoma pu $=50 TriC.py6. B npe;-
IIOJIOXKEHHH HOPMAaJIBHOI'O 3aKOHa OTIpEReIITE OJIO cemelt B ropone, moxox (X) Haxomures B npe-
Aenax ot 150 teic.py6. mo 250 TBIC.pYO.

2. O6veM aHEBHOI BLIDYYKH B 5 TOProBBIX TOYKAX COCTABHIL: 10, 15, 20,17, X, YuuTtrisas,
uro X =16 MIIH.pY0., onpenenure BBIOOPOYHYIO mucniepcuio S2:

3. Ilo maunbM 10 paGotHukos $HPMEL, Ha KoTOPOIA paboraior 200 yenosex, cpenHemMecsy-
Has 3apmiata paBHa X = 300 TBIC.pY6. pur §=90 TEIC.py6. Kakas MHHHMAIIbHAS CYMMa JIOJKHA
OBITh Ha cueTe GupMbI (B MIH.py6.), 4T06EI ¢ BEPOATHOCTRIO 0.99 rapantuposars BBLIAYY 3apriia-
TEI BCEM pabOTHHKAM.

4. C nensio pasmermnens peKnamsl Op110 ompomero 400 TENC3pUTENel, U3 KOTOPHIX jam-
HYyI0 niepenady cmorpsit 160 yemopex. C MAOBEPHUTEIIBHOH BepoSITHOCTEIO (.89 OIIpe/ieNIuTe, KaKyIo
HAaCTD TENC3pUTeNeH B Jydmiem cinyyae Moyer OXBaTUTh PeKJIamMa.

5. B macnopre xymnenmoro aBTOMOOWNIS yTBepxMaeTes, uro pacxon Oensuna Ha 100 xm
npobera pasen 10 TATpaM. [ olenKky cooTBeTCTRIS AQHHOTO aBTOMOGHIISL 3TOMY napamerpy Gpl-
710 nipoezieHo n=10 nabironenuii, mo PE3yJIbTaTaM KOTOPBIX IOIyYeHo X = | 1,01 u S=1m. TpeGy-
CTCS 1P 5% YPOBHE 3HAYMMOCTH Clie/aTs 3aKiroueHue 06 asTomMobuIe.

6 Cnpasemmugo npu o =0.05 yreepxnenue Ipoziocepa, 4to ero mepejauy CMOTpPAT
30% renespurernet, ecu uz 400 OTIPOIICHHBIX TAHHYIO Mepeaaqy cMmotpeno 100 yenogek.

7. Ha npennpustun paspaboTan HOBBI TeXHONOrHUCCKHUil IIPOIECC BMECTO CYINECTBOBAR-



o cebecronmoctu mpoxykuuu. Jlis 51oro mo CYIICCTBYIOWIEH TEXHONOIHH HTOTOBIEHO 7, = 6
H3/IC/MH, CpeMHA CeGeCTOMMOCTh KOTOPHIX X 1 =1218IC.pY6., S? =2, a 1o HOBO - n, =7 u3e-

i, X, =10 TBIC.pY6., 87 =3. Cunraere B nieecoo6pazubim IpH 5% ypoBHE 3HAYHMOCTH
BBECTH HOBYIO TEXHOJIOTHIO.,

8. Ha moct mapa I'OpOZa NpEeTeHAYIOT iBa KaHIUIATa. Kommepueckuit Gank peuun Gpunan-
CHpOBaTh H30MpPATENBHYIO0 KAMIIAHUIO omHoro w3 HuX. [lns BEIGopa HamGonee ICePCIEKTHBHOTO
Kannunara, GaHK BOCIIONL30BAIICS PE3yJbTaTaMu IBYX OIPOCOR, COrIACHO KOTOPEIM 3 17;=300 or1-
POLICHHBIX TIEPBOMY IIPETEHACHTY OTIANM ipeanourerne m;=150 ropoxan. Axanmoruumo 6uuio
nonyqeno #,=300, my=120. MoxHo YTBEPKAATH Ha 5% YPOBHE 3HAYHMOCTH, YTO ropoxane oT-
AAIOT MPEANOYTEHHE OMHOMY M3 KAHIH/IATOB.

9. Ilpu MccnenoBanuy 3apucHMOCTH MEIILY CPelHEeYIeBbIM JI0X01oM (X) u cOepexenus-
mu (¥) 6bu10 obcnemosano n=18 cemen. Ilo pesynbraram HaGmromenmii moy4eno: X =120

THIC.pY6., § =20, ¥ =20 THIC.pYS., Sy =5, XY =2460.

Tpebyercs npu « = 0.05 ONpeeNMTh HAJIM4NeE INHESHHOM CBI3H mpu Xu Y.

5.2.  Ouenovynnie CPEICTBA LISl NPOMEXYTOUHOM aTTecTamuu CTYIEHTOB II0 HTOram
OCBOCHHS JUCUMILIMHE

BOIIPOCHI K DK3AMEHY
(3 cemectp)

Yacte 1. Snemenrapuas TEOPHS BEPOATHOCTE].

1) Ilpenmer Teopmn BEPOSITHOCTEH, 1Ba NPH3HAKA CIIyYaifHOro ABJICHHUS, MIOCTYJIAT TEO-
PHH BEpOSTHOCTEH. IIpumepsl ocTpoenus IIPOCTPAHCTB 3JIEMEHTAPHEIX HCXOJIOB,

2) BepositHocTHOE TIPOCTPaHCTBO B 3aja4e BHIOOPA ¢ BO3BpAIIEHHEM: Habop ynopso-
YCHHBIA U HEYIOPSAI0IeHHEIIH.

3) BeposrtrOCTHOE TIpOCTpaHCTBO B 3a1aue BhIGopa Ges BO3BpaIeHus:: Habop ymopsio-
YCHHBIN M HEYIIOPAI0YCHHEI,

4) BepostHOoCTHOE TIPOCTPAHCTBO B 3a/ia4e PA3MEILCHHS PA3THYIMMbIX 9acCTHII 10 YpOB-
HSAM: pasMEIIeHHUE C 3anpeToM 1 6e3 3anpera. CTaTHeTHKa Makcseiuta-Bonsimana,

5) BeposrtrocTHOE POCTPAHCTBO B 3aJa4e Da3MELICHHS HepasIHIMMBIX YaCTHI[ 110
YPOBHSAM! pasMEILIECHHE C 3alpeToM u 6e3 sanpera. CraTucTHKU Bose-Dumrreiina u
®epmu-Jlupaxa.

6) Ilomstue cywaiinoro COOBITHS, ONIEPaIHH HAl COOBITHSIML

7) Ompenenenune anrebpsl u o - anreGpe! CoOBITHH, Teopema o CYLIECTBOBAHHUH HaH-
MEHbIIeH anredpsl (o —anreOpel), coaepKaIlei 3a1aHHbie COOBITHSI.

8) Omnpenenenue anredpsl H O — anreGpsI COOBITHI, JOKA3aTh, 9TO cHCTeMa coObITHIA,
CORepxamas 10CTOBEpHOE cOOBITHE, SaMKHYTas OTHOCHTEIILHO OIlepanuy 00be Hie-
HISL H IONIONHEHHUs, 00pasyer anreGpy (o — ajnredpy).

9) Onpenenenue BeposTHOCTHOl MEPDI, BEPOATHOCTD CYMMEI COOBITHE (IS HecoBMeCT-
HBIX COOBITHIT U JuIs1 IIpOH3BONILHEIX). O6Ias Gpopmya.

10) Onpenenenne BepostHOCTHOI MEPEL, IPHMEPBI KIIACCHIECKOH U FeOMETPHUecKoil Be-
POSITHOCTEHA,

11) Mapanoxc Beprpana.

12) ITpumepsr koHeunsx BEPOATHOCTHBIX IPOCTPAHCTE (GHHOMHANBHOE W IIOJITHHOMHMAJIb-
HOC pacnpe/eIeHyst, rumepreoMeTpuyeckoe)

13) Onpenenenue yenopmoi BEPOSTHOCTH, €€ CBOHCTRA.
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14) Beposraocts IIPOM3BENCHUS ITPOU3BOJILHBIX COOBITHH, 06mas hopmymna, dopmyna
Baiteca.

15) . onuas rpymma COOBITHH, (hopmya momHOI BCPOSTHOCTH.

16) Tlonnas rpymnma COOBITHIA, TOHsTHE AIPHOPHOH W aIOCTEPHOPHOI BEPOATHOCTE}H,
Teopema Baiieca,

17) Onpenenenne n HE3aBHCHMBIX B COBOKYITHOCTH COGBITHIL. Hoxazarts, uro u3 mo nap-
HOM HE3aBHCHMOCTH He CIIENyeT HE3aBHCHMOCTD B COBOKYIIHOCTH.

18) * TIpsmoe mpoussenenue BEPOATHOCTHBIX IPOCTPAHCTB KAK CIICIHANBHOE BEPOSATHO-
CTHOE TIPOCTPAHCTBO, CBSI3AHHOE ¢ HE3ABHCHMBIMH COOBITHAMH.

19) Cxema Bepuymu: TPaININOHHAs TOCTAHOBKA 3a(a49M U IIOCTPOCHHE BEPOSTHOCTHOTO
IIPOCTPAHCTBA.

20) Cxema Beprynmu. Jlokansuas u HHTETpaJIbHAs NPeeNIbHEIE TeOPEMBbI Myaspa — Jlan-
naca. Hepasencrso Beppu — Dccena.

21) Cxema Bepnyium, Ipenenbnas reopema llyaccona. Hepasemncrpo ITpoxopoga.

Yacts 2. Cryvaiinpre BEJTHYHHEL

1) Omnpenenenue CIly4aiiHOH BeJIMYUHBI M CBA3AHHELX C HEH MOHSTHIT: pacnpeenenus u
$yHKIMK pacrpeneers,

2) Juckpernsie Clly9allHBIE BEJIMYHHbI, 3aKOHbI pacnpeznenenus, mpumeps (pacmpenerre-
Hue bepryiumm, 6unoMuatsroe pacnpeneneHue, pacpeenenye ITyaccomna).

3) Maremaruueckoe oxunanme AUCKPETHOM CITy4aifHOMH BeJIMYMHEI 1 ero CBOHCTBA.

4) Marematuueckoe OKHIIANHE TUCKPETHOH CiryuaiHoi BEITMYHHBI, HMEIONIEH pacmipe-
Aenenne Bepryium, GuroMuansHoe pacupenencuue, pactpenenenue Iyaccona.

5) Hucnepcus u CPCAHEKBAPATHIECKOE OTKIIOHEHHE AUCKPETHOM CltyyaiiHOH Benmym-
HBI, CBOMCTBA JHCIIEPCHH.

6) Onpenenenne HesapHCHMEIX Clly4aifHBIX BeMunH. MaremaTnueckoe OXHIaHHE Ipo-
M3BEACHHUS U TUCIIEPCHS CyMMBI HE3aBHCHMEIX CIIyYalHBIX BEJIMYHH,

7) Onpenenenue KOBapuanuy, cBA3b MEXIY He3aBUCHMOCTELIO CIIyY9aiHBIX BEHYHH U
PaBEHCTBOM HYJIIO KOBAPHALHH,

Onpenenenune Koa(unuenta koppestsim, Hokazats yreepsxnenmue:

p(l 2):1 < g =ad, +s.

8) Hucnepcus ciyyaitmoit BEIMYUHEI, MMEIOLIeH pachpenenenue Bepuyiumm, 6unomu-
alIbHOE paclipejieNieHue.,

9) Mucnepcus CIIy4alHOH BeIMYHHEL, HUMEIOLIEH pacupenenenue ITyaccona.

10) Jlemma Mapxkosa, HepaBeHCTBO YeObimesa, npaemio "thex ",

11) A6comoTro HCIIPEPEIBHBIC CIlyqalHble BETHYHHEL, CBOMCTRA IUIOTHOCTH paciipesene-
HUS.

12) PaBHOMepHOE pactpezenenye: WIOTHOCTD U GyHKIMs pacnpeneneHus ¢ rpadukamu,
Yncnoskie xapaxrepucrui.

13) Pacpenenenue Komu u ero 0coOeHHOCTH.

14) Hopmansroe pacrpenesieHne: WIOTHOCTE U BhyHKIwMs pactipenenenus ¢ rpadukamu.
Cmpicn napamerpos pacnpenenesus.

15) MuoromepHsie AUCKPETHBIC CITyYaifHbIE BETHYMHEL ONpPEIe/IEHHe, COBMECTHEIH 3aK0H
PaclpeNIelieHus, 0 IHOMEPHEBIE ¥ YCIIOBHBIE 3aKOHE] pacipenesnenus.

16) A6comorao HEINPEPLIBHBIC JBYMEPHEIE BEJHYHHEL: ABYMCpHAsI, OJIHOMEpHBIE U yC-
JIOBHBIC IIIOTHOCTH PacIIpeierieHus

17) IlnotrocTs ABYMEPHOI'0 HOPMAaJIBHOrO PACTIPENCIICHNS, CMBICIT ITapaMeTpoB pacmpe-
JeJIeHus.

18) *CoBmecTnas miotnocts ABYX HE3aBHCHMBIX HOPMAJIBHO PAaCIpEeeHHbIX ciryyaii-
HBIX BeM4uH. JlokasaTs yreepinenmue:
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CCJM ABYMEpHas CIydaitHas BeIdqmma (é"] fz) HMECT HOpMaNnbHOE pacnpesieenne u
cov(fl & ) =0,10 & ¢, - HesaBHCHMEC ClIyHaiiHple BeIMYHHEL,

19) Oynkunmu CIlyYalHBIX BEJIMYHH, hopmya 115 HOBOI IUIOTHOCTH pacIipe/ieeHusl.

20) ITnoTHOCTH CymMMBI HE3aBHCHMBIX CITyYaliHBIX BEIMYHY.

21) Ilpoussoasmue byHKIHH: OIIpE/eIeHHe, IPHMEPLI M CBOMCTBRA.,

22) IlpousBomstiue dynKIEm: BRncTeHIE daxTopuansupix MOMEHTOB, IIPHMEpEL.

23) IpousBopsuue DYHKIMH cyMMBI He3aBHCHMEIX CIlyqaifHBIX Beymunn. JlokasaTenser-
BO Iipenensuoi reopemsr Ilyaccona ¢ HCIIONb30BAHUEM TIPOU3BOISIIMX (GyHKIMIL,

24) Onpenenenne XapaKTCPHCTHYECKON ()YHKI[HK CIly4aliHOM BeJIMYHMHEI, TIPUMEPBI.

25) Xapaxrepucruueckas GyHKIHSI PaBHOMEPHOTO pacipe/ierenmusl.

26) Xapaxrepucriyeckas bynxums HopmansHoTO pacrpenenenus.

27) Ucnions3ys pasencrro (pg‘) (t) Lku =i*M&E*, maseex k<n M ‘5"’ "‘ <o, Haiitu nen-

TPalIbHBIE MOMEHTEI CITyYaifHOlf BEJIMYMHBI, pacnpeelIeHHOH 110 HOPMA&JIBHOMY 3aK0-
HY.

28) lokazats, uro CYMMa HE3aBUCHMBIX CIIyJailHBIX BEJIMIHH, MMEIOIHMX HOPMATbHOE
pacnpenenenue pacnpenenena HOPMaJIBHO

29) 3axon 6onpmmx yncey.

30) Henrpansuas HpenenbHas TeopeMa.

Hacrs 3. Diements MaTeMaTHYECKOH CTATHCTHKH,

1) Tlonsrre BRIGOPKH, MOMMrOKE] 1acToT M OTHOCHTENBHEIX YACTOT, THCTOTPaMMa M 3M-
TMpHYecKas QyHKIKS pacipe ieseHus.

2) Ilomarue o CTaTHCTHYECKOH OlleHKe 1apaMeTpoB, CBOMCTBA OLIEHOK (COCTOSTEE-
HOCTb, HECMEILCHHOCTb, 3(bc1)eKTHBHOCTB).

3) Omnenxa BeposTHOCTH "ycrexa" B cxeme Bepuy .

4) Onramansmocts onenxku BEPOATHOCTH "ycmexa" B cxeme Beprymmm.

5) Meronsr IIOJIyYCHHUS TOYCYHBIX OIEHOK.

6) 3akoHs! pacnpeneenuii BBIOOPOYHEBIX XAPAKTCPHCTHK, HCIONL3YEMbIE NPH OIEHKe
napaMeTpos.

7) WntepsanbHble onenku IIapaMeTpOB pacipeeneuHii: OIpElEeNeHue, IOCTPOEHHE 0-
BEPUTELHOrO MHTEPBANa JUIsl MATEMATHIECKOro OKUIAHMS 1IPH H3BECTHOH Aucrep-
cun. (Bribopka us HOPMAJIHOTO pacmpe/ielienus. )

8) Ilposepka cratucTHyeckix THIIOTE3 O mapameTpax pacnpezeseHus.

9) 3anaua KoppensMOHHOro aHam3a.

OTH CpeNcTBa B LeIoM HO3BOJIAIOT OIEHUTEL CTEICHE YCBOCHHS TEOPETHUECKUX 3HaHHII;
IPHOOpETEHHEIE CTYaeHTAME NPAKTHYECKHE YMEHHMS, a TaK)Ke npodeccuoHaIbHBIE KOMIIETEHIIHH
CTYIICHTORB,
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6. YYIEBHO-METOAMYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHHE
TACIHATLIMHEI

6.1. OcnoBHasn JIMTEepaTypa

1. BepositHocTs 1 cratncTHka [OnexTponnbiit pecype]: yuebHoe mocobue / B, B, Momucuxk,
A. A, CkpeiHHHKOB. - 3- mau. (). - M.: BUHOM, 2015. Pesxum JOCTyIa;
http://www.studentlibrary.ru/book/ISBN9785996329762.html, IO 1apOJTIO.

2. Harnsanuas MaTeMaTHYyecKas CTaTHCTHKA [Dnexrponmrrii pecypce]: yuebHoe mocobue /
Jlaryrun M. B, - 5. u3g.  (am). - M.: BUHOM, 2015. Pesxum IOCTyma:
http://www.studentlibrary.ru/book/ISBN9785996329557.html, 110 1apoJIIO.

3. Jlekuuu mo TCOPUH BEPOATHOCTEH M MareMaTHyeckol CTAaTHCTHKE [DNeKTPOHHbIIH pe-
cype]: yueOuux / ITpoxopos I0.B., Ionomapenko JI.C. - 2-¢ M3, MCHp. | Jom. - M.: M3narenserso
Mockosckoro TOCYNapCTBeHHOro ynuBepcurera, 2012, - (Knaccuueckmii YHUBEPCHTETCKHH yuel-
HHK). Pesxum mocryma: http://www.studentlibrary.ru/book/ISBN978521 1062344 htmlb, no 1aPOJIFO.

6.2, Tonoanurenbuas JHTEpaTypa

1. Bepostaocts: B 2-x xn. Ky, 1. [OnexrponHEIi pecype] / Ilupsies A H. - 4-¢ H3]1., IIe-
pepabor. 7§ JI011. - M.: MITHMO, 2007. Pexxum JocTyma:
http://www.studentlibrary.ru/book/ISBN9785 940571056.html, no apoJno.

2. BepostHOCTh: B 2-x ki, Ko, 1. [OnexTpoHmbiit pecype] / Ilupsiep A.H. - 4-¢ H3]1., Ime-
pepabor. %} JIO11. - M.: MIIHMO, 2007. Pexum JocTyma:
http://Www.studentlibrary.ru/book/ISBN9785940572534.html, 110 IapoJIIO,

3. Teopus BeposTHOCTEIH A1 SKOHOMHCTOB [DJIeKTPOHHBII pecype]: yuebroe mocobue /
JLB.  Bonbmakosa. - M.: QuHaHcEl cratuctuka, 2009,  Pexum Jocryma:
http://www.studentlibrary.ru/book/ISBN9785279033560.html, IO IapOJIIO.

4. Maremaruyeckas cratucTiia [Snextponupiit pecype] / Makcumos 021, - M.: Ipo-

crext, 2015. Pexum mocryma: http://Www.studentlibrary.ru/book/ISBN9785392186662.htm1, o
TIapoJIio.

6.3. Ilporpammuoe n KOMMYHHKAIMOHHOE o0ecreyenue

1. Mathcad

2. MAPLE

3. MATLAB

4. STATISTIKA

7 MATEPI/IAJII)HO-TEXHI/I‘IECKOE OBECIIEYEHHUE AUCITUTTIINHEBI
® Jlexiuonnas aymaropust (318-3): 75 mocamoumbrx MECT, MyJIbTUMEIUHHEI NIPOEKTOp ¢ aB-

TOMaTHYECKHM 3KPaHOM.
®  DIEKTPOHHEIE yueOHBIe MaTepHalbl Ha KOMITAKT-/[HCKAX.

13



PaGouas nporpamma mucrpmmm COCTABJICHA B COOTBETCTBHH ¢ TpeGoBanuamu OI'OC BO

110 Hanpasinenuio _ 02.03.01 «Maremaruka u KOMITBIOTEPHBIE HAYVKH)

PaBouyro nporpammy cocrapm K.(b.-M.1. JlomenT xadenpsr ®Anll
%yﬂ% bynankuna JLA.
4 / (®PHO, noanwuce)

Penenzenr 3A0 HuBectynmonsas dmpma "lIpox-Mugect" 2 IUPEKTOP 110 MAPKETHHTY,
b paber: /0» Temi’ MecTo paboThl, IOMmKHOCTE)

K.(h.-M..H. Kpucsko O.B.
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