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1. Hean, 3a1a4u ¥ IVIAHUPYEMble Pe3yJbTaThbl 00y4eHHs 110
AUCIHHUIIMHE

K ocHOBHBEIM yeniam OCBOCHUA NUCHHUITIMHBI «TGOpI/ISI BepOHTHOCTCﬁ 1 MaT€MaTH4YCCKas
CTAaTHCTHKA» CIEAyeT OTHECTH:

- BOCIIUTAHUE Y CTYACHTOB OOl MareMaTn4ecKoOi KyJIbTyphbl;

- TpUOOpETeHHE CTYJACHTAMH HIMPOKOrO Kpyra MaTeMaTHYeCKUX 3HAHHWH, YMEHUH H
HAaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HMHAYKTHBHOMY M JCAYKTHBHOMY MBIILICHHIO
Hapsly ¢ pa3BUTUEM MATEMaTUYECKOW UHTYULINH;

- yMEHHE CTyACHTaMHU pa3BUBATh HABBIKK CAMOCTOATEIFHOTO W3y4YCHHUS Y4EeOHOH W
Hay4HOU JIMTEPATypbl, COIECPKAILEH MATEMAaTUYECKUE CBEICHUS U PE3YJIBTATHI;

- TIOATOTOBKY CTYJICHTOB K JESTEIBHOCTH B COOTBETCTBHHM C KBAJIU(HKAMOHHOM
XapakTepUCTUKOW OakajaBpa 10 HaNpaBICHUIO, B TOM 4YHcCie (HOPMHUPOBAHUE YMEHHM
MCTIONIb30BaTh OCBOCHHBIC MaTEMaTHIECKUE METO/IbI B MPO(GECCHOHATBHON AEATEITLHOCTH.

- TOATrOTOBKY BLICOKOKBaJII/I(I)I/ILII/IpOBaHHbIX Kaapos, BOCTpCGOBaHHBIX B YCJIOBHAX
1poBoii TYypOYJEHTHOCTH M BBICOKMX TEXHOJOTMYECKHX DPHUCKOB COBPEMEHHOW LU(POBOI
9KOHOMUKM.

K ocHOBHBIM 3a0auam oOCBOeHHMsA JAWCIMIUIMHBI «Teopus BepoATHOCTEH U
MareMaTu4eckas CTaTUCTHKA» CIEIyeT OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX IOHSATHUH, METOJOB, (OPMHUPYIOMHKX OOIIYyFO
MaTeMaTU4YCCKYI0 MOATOTOBKY, HeO6XOI[I/IMYIO AJIg YCTICIITHOT'O pCHICHUSA NPUKITAAHBIX 3a/1a4;

- (opmupoBaHHe y cTyneHTa TpeOdyeMoro Habopa KOMIETEHINH, COOTBETCTBYIOIIUX €TI0
HAaIpaBJICHHUIO MOJITOTOBKU M 00€CTIEYMBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenne no qucuuiuinHe « Teopust BeposTHOCTEH U MaTeMaTnieckasi CTaTUCTHKA» HaIlPaBICHO
Ha (OPMHpPOBAaHHE Yy OOYYAIOMIUXCS CIEAYIOMMX KOMMeTeHIuH B cooTBeTcTBUH ¢ DPI'OC
09.03.01 (ypoBenp OakanaBpuara) mo HampapieHuto moarotoBku 09.03.01 Mudopmaruka u
BBIYUCIIUTENIbHAS TEXHHUKA, YTBEPXKIEHHBIM MNpukazoM MunoOpHayku Poccum ot 19.09.2017
Ne929:

Kox m HanmenoBanmne KkoMneTeHIui NHaukaTopbl 10CTHKEHUSA

KOMIIETEeHIINH

OIIK-1. Cnoco0OeH npuMeHsTh OIIK-1.1. 3HaeT OCHOBBI BbICLIEH

€CTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHBIC MaTeMaTuKu, HHPOPMATUKH U

3HaHUS, METO/Ibl MAaTEMAaTUYECKOT0 aHAIN3a U | IPOTrPaMMHUPOBAHMUS.

MOJIEIINPOBAHUS, TEOPETUIECKOTO U OIIK-1.2. Ymeer pewiaTh cTaHJapTHBIE

HKCIIEPUMEHTAIBHOTO UCCIIEIOBaHUS B npogeccHOHaIbHBIE 3a7a4l C TIPUMEHEHUEM

po¢eCCHOHANBHON A TeTbHOCTH €CTECTBEHHOHAYYHBIX U OOIEHHKEHEPHBIX

3HAaHHUH, METOIOB MAaTEMAaTHYECKOT0 aHaIn3a
Y MOJICTTUPOBAHHSI.

OIIK-1.3. Bnageetr MmeTogamMu
TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO
HCCIIE0BaHMS O0BEKTOB MPO(eCCHOHATBHON
JIESITENLHOCTH.

2. MecTo TMCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuniamHa OTHOCHTCS K oOs3arenbHOM wactu Onoka bl: Monyns «Maremarudeckue
MUCIUAILINHEDY.
JuctunauHa 6a3upyercs Ha CIASAYIOINX, TPOUIEHHBIX TUCITATIINHAX



- TMHEeWHas anredpa;
- MaTeMaTUYECKHI aHAJIH3.
Huctumnuna «Teopust BEeposSTHOCTEH M MaTeMaTH4ecKas CTAaTUCTHKA» JIOTHUECKH CBs3aHA C
MTOCJICTYFOIIAMH JUCIIMILTAHAMMU:
B obsizamenvrotl yvacmu:
- TUCKPETHAsI MaTEMaTHKa;
- KOMIUIEKCHAsl MaTeMaTrka u quddepeHnnanbHble ypaBHEHNUS;
- TEOpHUs BEPOATHOCTSH W MaTeMaTHIECKas CTATUCTHKA;
- OCHOBBI ITPOTPAMMHUPOBAHHS;
- 0a3bl TaHHBIX;
- MaTeMaTU4ecKas JJOTHKa U TEOPHs AITOPUTMOB B MPAKTUKE MPOTPAMMHUPOBAHUSI.
B wacmu, popmupyemoii yuacmuuxamu oopazosamenbHuvlX OMHOUEHULL:
- YUCJICHHBIE METOJIbI U IPOTPAMMHUPOBAHUE;
- JJICKTPOTEXHUKA M IICKTPOHUKA,;
- OCHOBBI TEPMO-TUAPO- U Ta30JMHAMHUKH;
- OCHOBBI ITPOCKTUPOBAHUS MEXaHU3MOB.

3. CTpyKkTypa u conep:kaHue TUCHUTIAHBI

OO6mast Tpy10€MKOCTh AUCIUIUIMHBI COCTABIIsIET 4 3aueTHbIE eIUHUIIBI - 144 Jaca.

3.1. Buabl y4eOHO# padoThl U TPYI10E€MKOCTh

Ne Buj yue6Hoii padoTbl Komuecrso Cemectp 6
u/n 4acoB
AyIMTOpPHBbIE 3AHATHUA 72 72
B ToMm unciie:
Jleknun 36 36
1.
CeMuHapcKue/TIPaKTHIECKUE 3aHATHS 36 36
2.
JlabopaTopHbie 3aHATHUS - -
CaMocTosiTeJJLHAsI padoTa 72 72
IIpomMe:kyTOUHAs aTTeCTALMSA
9K3aMEH C) C)
HTtoro 144 144

3.2. Temarnyeckuii NIJIaH U3yYeHUS JUCUMILIMHBI

Pa3memién B npunoxennu 1 k pabodeit mporpamme.

3.3. Copep:xkanue pa3ie0B IMCUUILTHAHbBI

BBenenue



[Ipeamer, 3anauu u coaepkanue TUCUUILIUHBI. OCHOBHBIE 3TAIlbl PA3BUTHS TUCHUILIINHBI.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOATOTOBKE OakanaBpa, CBA3b C IPYTHUMH JUCITUILTHHAMMU.

Pasznes 1. Teopusi BeposiTHOCTEH

Tema 1. Bpenenue. DnemeHTbl KomMOuHaTtopuku. [IpaBuna cymMMbl U MPOU3BEACHUS
koMOuHaropuku. CoeauHeHus (pa3MelleHus1, IepecTaHOBKU, COYETAHMUS).

IIpenmer Teopum BeposTHOCTeH. Buabl ciywaiineix coObituil.  Kiaccuueckoe,
CTaTUCTUYECKOE U TEOMETPUUECKOE ONPEIETICHUS BEPOSITHOCTU MOSBICHUS COOBITHUS.

Tema 2. Anre6pa coObiTuil. Teopembl CIIOKEHHS BEPOSTHOCTEH Ui HECOBMECTHBIX U
COBMECTHBIX COOBITHI, TEOPEMBbl YMHO)KEHHUSI BEPOSTHOCTEH ISl 3aBUCHUMBIX M HE3aBUCHUMBIX
coObiTuil. @opMysbl NONHOM BeposiTHOcTH, belieca u bepuymnu. JlokanbHas ¥ MHTErpajibHas
teopemsl Jlamaca.

Tema 3. CiyuaiiHple BenuuuHbl. [loHATHME 3aKkOHa pacHpeneiacHus IUCKPETHON
Clly4ailHOM BeJIMYMHBI M CIOCOObl ero omnucaHus. (OCHOBHBIE 3aKOHBI paclpeneeHUs
JMCKPETHOM CilydailHOW BETUYMHBI (THUIEPreoMeTpUdecKuii, OMHOMUANBHBIN, pacrnpeneieHue
[lyaccona).

Tema 4. UYucnoBble  XapakTEPUCTUKM  TUCKPETHBIX  CIy4alHBIX  BEJIMYHH.
MaremaTndeckoe OXUAAHUE M JAUCIEPCHs CIyYallHbIX BEIWYMH, UX BEPOATHOCTHBIA CMBICI U
CBONCTBA.

Tema 5. HenpeprsiBHBIC ciiydaiiHble BeTHUUHBI. IHTeTpanbHas QyHKIHS pacripeesieHus..
[TnotHOCTH BeposiTHOCTEH. CBS3b MEXIY MHTErpaJbHOW (QYHKIMEH pacmpeneneHus u
IUIOTHOCTBIO  BEPOATHOCTEH. MareMaTu4eckoe OXHUJAHWE W JHMCHEPCHs HENPEepBIBHOU
CIIy4ailHOM BEJIMYUHBI.

OcCHOBHbIE 3aKOHBI PacHpE/ENICHUs] HENIPEPhIBHBIX CIIy4YaillHbIX BEJIWYUH. PaBHOMEpHBI,
NOKa3aTeIbHBIM 3aKkoHbl. HopMmasbHBI 3akoH pachpenencHus. BepoATHOCTh nonagaHus
HOPMAJIBHO PAacCIpENeICHHOM CIIy4ailHOW BEJIWYMHBI HA MPOU3BOJIBHBIN KOHEUYHBIH UHTEPBAJI, Ha
MHTEPBaJl, CHAMMETPUYHBIN OTHOCUTEIBHO CPEeIHEro 3HaueHus. [IpaBuio Tpex curm.

Tema 6. IlpenenbHble Teopembl Teopuu BeposiTHocTeld. HepaBencTBo YeOblmiena.
Teopema Uebnimena. Teopema bepnysu. LlenTpanbHas npeaensHas Teopema.

Pa3men 2. MareMaTnyecKas CTATUCTHKA

Tema 1. OcHOBHBIE 3aJa4ydl MaTeMaTHYECKOHl CTaTUCTUKUA. BBIOOPOYHBIN METOm.
I'enepanpHas COBOKYMHOCTH M BBIOOpKAa. Tumbl BBIOOpPOK. CTaTHCTUYECKOE pacrpeiciieHue
BbIOOpKHU. [locTpoeHne sMmmupuueckol QYHKIMHU pachpeneieHus BBIOOPKH, TMOJIWIOHA H
TUCTOTPaMMbl OTHOCUTEIBHBIX YaCTOT.

Tema 2. TodeuHble OLEHKHM MapamMeTpoB pachpeneicHus. TpeOoBaHHS K OILIEHKAM:
HECMEIICHHOCTh, COCTOSITEIIBHOCTh, 3(P(GEKTUBHOCTh. BbiOOpouHass cpemssisi. Beibopounas u
UCIpaBIICHHAs JUCIIEPCHH. YIPOLICHHBIE METOABl pacyeTa CTATUCTHUYECKUX XapaKTEPUCTHK

BBIOOPKH.
WNuTepBanbHble ouieHKH. J(oBepUTEIbHBIH HMHTEpBAJ AJII MAaTeMaTHUYECKOTO OXKUIAAHUS
Opyl  M3BECTHOM CpPEIHEM KBAJPAaTHYECKOM OTKJIOHCHHH. Pacnipenenenne CrbrofeHTa.

JloBepuUTeNbHBIM HMHTEpBad JAJsA  BBHIOOPOYHON CpeqHEed MNpu  HEU3BECTHOM  CpPEAHEM
KBaJIpaTUu4ecKoM oTKJIoHeHHnU. Ciayyail Manoil BBIOOpKU

Tema 3. [IpoBepka npaBaononoOus craTucTUYeckux runote3. [ToHATHS cTaTUCTHYECKON
TUIOTE3bI (MMPOCTOM M CIIOXKHOM), HYJIEBOM M KOHKYPUPYIOLIEH T'MIIOTE3bl, OIIMOOK MEPBOTO U
BTOPOTO pOAA, YPOBHS 3HAYMMOCTH, CTAaTHCTUYECKOTO KpUTEpuUs, KPUTUYECKOH oOnacTy,
oOnactu mpuHATAS TUnoTessl. Kpurepuit x> IMupcona. IIpoBepka TUIOTE3BI O HOPMAILHOM
3aKOHE pacIpeleIICHNUS.

Tema 4. DneMeHTbl KOPPENISALMOHHOTO M pEerpeccMoHHoro ananusa. OmnpexneneHue
[IapaMeTpOB JIMHEHHONW CPEIHEKBAAPATUYECKON PErpecCMM METOJOM HAMMEHBIINX KBaJpaTOB.
Metoauka BBIYUCICHHS BBIOOPOYHOTO KOA(PPHUIMEHTA KOPPEISMMA M TOCTPOCHUS JMHHUNA
perpeccum.
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3.4. Temaruka npakTHYeCKHUX 3aHATHI 110 IMCHUIINHE
«Teopust BEepOSAITHOCTEH M MATEMATHYECKAA CTATHCTUKA)

Ne Tema 3ansTHS

n/

|

1 DneMeHThl KOMOMHATOpUKHA. HemocpenacTBeHHBIM MOACYET BEPOSATHOCTH HAa OCHOBE
KJIACCUUECKOTO OMPEICICHHUSI.

2 Anre6pa coObITHil. 3a/1a4y HA TPUMEHEHUE OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH.

3 Pemenue 3amau Ha npuMenenne hopMyabl HOJIHON BEPOSITHOCTH

4 Pemienne 3amau Ha mpuMeHeHue (Gopmyisl bepHymIH, JTOKanbHOM M HHTErpaJbHOM
teopem Jlammaca.

5 Crny4aiiaple BenMuuHbL. [locTpoeHNE 3aKOHOB paclpeneeHus] TUCKPETHBIX CITyYalHbIX
BEJIMYMH.

6 UncioBbIe XapaKTePUCTUKH TUCKPETHBIX CIYIAHHBIX BETUINH

7 HenpepriBHble cily4yailHble BENWYUHBL. 3aJadyd Ha HAXOXKJICHHUE CBS3U MEXIY
UHTETpalbHON (QYyHKUMEH paclpeleleHus] BEPOATHOCTEH HEeNpephIBHOW Ciy4aiHON
BEJIMYUHBI U IJIOTHOCTHIO BEPOSITHOCTEH.

8 OcCHOBHBIE 3aKOHBI PACIIPECIICHHsI HETIPEPBIBHBIX CIIyYalHBIX BEJTMYNH (PaBHOMEPHBIH,
MOKa3aTeabHBINA, HOPMAJILHBIN ).

9 KoHTponbHOE TECTHPOBAHHE.

10 [ IToctpoenune smnupuueckodl (QYHKIMM paclpeleneHus BBIOOPKH, IOJUIOHA U
TUCTOTPAMMBbI OTHOCUTEIbHBIX YaCTOT.

11 | Beruuciaenue TOYEUHBIX OIICHOK ITApaMEeTPOB pacipeaeICHuUS.

12 | Brruncaenne nHTEPBAILHLIX OLIEHOK ITAPaMETPOB PAaCIpPEaEICHUSL.

13 | Cayuait manoit Be10opku. Pacnpenenenne CThiofeHTA.

14 | IlpoBepka npasmononodus crarucrudeckux runores. Kpurepuii [lupcona

15 | IlpoBepka npaBmponofgoOus crarucTuiaeckux runores. Kpurepuii Koamoroposa

16 | DneMeHTbl KOPPENSIIIUOHHOTO W PErpeCCHOHHOrO aHajin3a. MeToAuKa BBIYMCICHUS
BBLIOOPOYHOT0 KO3 (HUIIMEHTa KOPPEISIIINN

17 | Onpenenenue napaMeTpoB JMHEWMHOW CpPEIHEKBAAPATUUECKON PErpecCuud METOAOM
HAaMMEHBIIINX KBaApaToB. MeToiMKa MOCTPOECHUS TUHHUI PErpeccuu

18 | KoHTpoIbHOE TEeCTHPOBAHNE

4. YueOHO-MeTOMUYeCKOe U HHPOPMALIMOHHOE o0ecIieYeHune

4.1. HopmatuBHbie 1oKyMeHTbI H 'OCThbI

OI'OC 09.03.01. Mudopmarnka M BBHIYMCIUTENbHAS TEXHUKA, YTBEPKAEH MPUKA30M
Muno6pnayku Poccun ot 19.09.2017 Ne929.

AxageMudeckuil yaeOHbIN miaH mo HanpasiaeHuio noarotoBku: 09.03.01. Undopmaruka u
BBIYMCIIUTENbHAS TexHuKa. [Ipoduns: MaTerpanus u nporpammupobanre B CAIIP. ®opma
oOyueHus — ounas. 2023.

Marpuna coorBercTBusi kommnereHiuid — 09.03.01. Mudopmarnka W BBIYHUCIUTEIbHAS
texuuka. [Ipopuns: Uuterpanus u nporpammupoBanue B CAIIP. 2023/ 2024 rox nawana
oOy4JeHus.

Vka3 Ilpesunenta Poccuiickoii ®enepanuu ot 01.12.2016 Ne 642 «Crpareruun
Hay4HO-TE€XHOJIOTHYeCcKoro pasButus Poccuiickoit denepanmy.



5. Tlpuka3 MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6 yrBepxkaennn Ilopsoka TpUMEHEHHS  OpPTaHW3AIUSAME,  OCYIIECTBISIOIIMHE
00pa3oBareIbHYyI0 NesITeIbHOCTD, AIIEKTPOHHOTO o0yudeHus, JMCTAHITUOHHBIX
00pa3oBaTeIbHBIX TEXHOIOTHI ITPH peann3aliii 00pa30BaTeIbHBIX TPOTPAMM).

4.2. OcHOBHas JuTEpaTypa:

1. 'mypman B.E. Teopusi BeposiTHOCTEM M MareMaruueckasl cTaTUCTUKa. 12-e u3a. crep. M.:
FOpaiit, 2013; 1999, 139 3k3.

4.3. lonoHuTEIbHAS JTUTEPaTypa:

1. Koran E.A. DnemeHTBl TE€Opuu BEPOATHOCTEM M MaTeMaTHYECKOM CTaTHCTUKHU. YueOHoe
nocobue Mo JUCHUIUIMHE «MaremMaTuka» Ui CTYIEHTOB, 00y4aroluXCsl M0 CHEeLUaTbHOCTH
«ABTOMOOMITIE- U TpakTOopocTpoernue. M. 2007. 423 k3.

2. Bentuens E.C., Ouapos JI.A. Teopusi BeposTHOCTEH U €€ MHKCHEPHBIE MPUIIOKEHUS. Yueo.
nocoOue s BTy30B. 2-€ u3J., crep. M.: Boicias mkona. 2000. 480 c.

3. Koran E.A., FOpuenko A.A. Teopust BepoITHOCTEN 1 MaTeMaTUYeCKasi CTaTUCTUKA: Y4eOHUK /
M.: UH®PA-M, 2019. 250 c.

4. Myxanos C.A., Korau E.A., JKykoBa I[.C. Teopus BeposATHOCTEM M MaTemMaTH4ecKas
CTaTUCTUKA. Y4eOHoe »3JeKTpoHHoe u3aaHue. PeructpaunonHoe csuzaerensctBo DOI'VII
HOII «Mudopmpeructp». Ne43264. M.: YHuBepcuTeT MaMHoOCTpoeHus, 2015.

4.4. DJeKTpOHHBbIE 00pa3oBaTeIbHbIE PeCypPChI

[IpoBenenue 3aHsATHII U arTecTaluil BO3MOXKHO B JMCTAaHLIMOHHOM (opMmare ¢ IPUMEHEHUEM
CHCTEMBl JUCTAaHIMOHHOTO oOyueHusi yHuBepcurera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «Maremarrka» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

Teopust BEpoSITHOCTEH https://online.mospolytech.ru/local/crw/course.php?id=573

Maremarudeckasl CTaTUCTHKA https://online.mospolytech.ru/local/crw/course.php?id=720

Teopus urp https://online.mospolytech.ru/local/crw/course.php?id=130
S

DJIEMEHTHI TCOPHH https://online.mospolytech.ru/course/view.php?id=73

BEPOSITHOCTEUN U

MaTE€MaTHY€CKON CTaTUCTUKHU

Pa3paborannsie DOP BKIII04alOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.

[Topsmox mnpoBeneHuss paboT B AUCTAHIIMOHHOM (opMare YCTaHABIMBAETCS OTICIbHBIMU
pacCHoOpsDKCHHUSIMH TIPOPEKTOpa MO y4eOHOW padoTe W/WIM TEHTPOM Y4eOHO-METONUYCCKOU
paboTHI.

Kaxnplii cTygeHT oOecrieueH WHIAMBHIYaJbHBIM HEOTPAaHUYECHHBIM JIOCTYIIOM K 3JIEKTPOHHOU
OHOJIMOTEKE MOCKOBCKOTO MOJIMTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WuTepHeT-pecypchl  BKIIIOYAIOT y4eOHO-METONMYECKHE MaTepHalbl B AJIEKTPOHHOM BHUJE,
IpeCTaBICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MareMaTHYeCKOro 00pa3oBaHUS»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);
http://pmims.000webhostapp.com/xbookM0018/index.html Buaeokypc u TecTsl MO Teopuu

BEPOSTHOCTEN U MaTEMATUYECKON CTaTUCTHUKE.



https://online.mospolytech.ru/local/crw/course.php?id=573
https://online.mospolytech.ru/local/crw/course.php?id=720
https://online.mospolytech.ru/local/crw/course.php?id=1305
https://online.mospolytech.ru/local/crw/course.php?id=1305
https://online.mospolytech.ru/course/view.php?id=73
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://pmims.000webhostapp.com/xbookM0018/index.html

[Tone3nple yueOHO-METONNYECKHE U HHPOPMAIIMOHHBIC MaTepUaIbl IPEACTABICHbl Ha caiiTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuenr pecypcoB UHGOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTn  «MHTepHeT» ans

OCBOEHUS TUCIUILTNHB: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InueH3noHHOEe U CBOOOAHO pacnpoCcTpaHsieMoe IPorpaMMHoOe

obecrieueHue
No| HammenoBanme | Paspaboruumk 1O HoctynHOoCTh Ccouika Ha Enunblii peectp
(mpaBooOmnanarens) | (JMIEH3UOHHOE, POCCHICKHX TIPOrpaMM st
CBOOOTHO 5BM u B/l (npy Hanuuum)
pacnpocTpaHseMoe
)
1 |Astra Linux [ OOO JlnneHsnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX-AC str/305783/2sphrase_id=9540
TPA" 36
2 [MoitOduc OOO "HOBBIE JluneHsnonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIE NIPo(heccHOHATbHBIE 0a3bl JAHHBIX U MH(POPMAIIHOHHbIE
CIIPABOYHbIE CUCTEMbI

Ilepeuensb pecypcoB cetu UHTEepHET, JOCTYNHBIX IJI1 OCBOCHHS AUCHUIIMHBI:

HaumenoBanue CcbLika Ha pecypc JocTynHocTh

HNudopMmaniuoHHO-ClIpaBOYHbIEC CHCTEMBI

HocrtynHa B cetu
Hurepuer 6e3
OTpaHUYCHUHN

https://stackoverflow.com

Stack Overflow /

WNudopmanmonnsie pecypebt Cetn

KoncymsrantlLiioc http:// www.consultant.ru | JoctymHo

ITopran ®enepanbHbIX
roCyAapCTBEHHBIX
o0pa3oBareIbHBIX CTAHAPTOB
BBICILIETO 0OPa30BaHUs

http://www.fgosvo.ru. HoctymHo

JIEKTPOHHO-0UOIMOTEYHbIE CHCTEMbI

Jlann https://e.lanbook.com/ HoctymnHa B cetn
HHurepuer 6e3
OTpaHUYCHUIN



http://exponenta.ru
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru

IPR Books https://www.iprbookshop. | loctynHa B cetu
ru/ WnTepuer 6e3
OTpaHUYCHUHN

IIpodeccuonanbHble 0a3bl JAHHBIX

baza naHHBIX HAydHOM MEKTPOHHOH | http://www.elibrary.ru HocTymHO
OubIoTeKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
HOJIUTEMaTHYeCKasl
pedeparnBHO-OnOIMOTpaduIecKas
u

HayKOMETpHYECKast
(bubnuomerpuyeckas) 6a3a JTaHHBIX

5. MarepuaJjibHO-TeXHHYECKOe o0ecreYeHue JUCIMILIMHBI

MarepuaiabHO — TeXHUYECKass 0a3a yHHBEPCUTETa 00ECIIEUNBACT POBEICHUE BCEX BUIOB
3aHHTHﬁ, nmpeayCMOTPCHHBIX y‘ICGHBIM IJIaHOM, U COOTBCTCTBYCT ﬂeﬁCTBYIOHlHM CaHUTAPHBIM U
NIPOTHUBOTIOKAPHBIM MTPAaBHJIAM U HOPMaM.

Kagpenpa «Maremarukay He pacrnonaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
HCITOJIb3YeT y4eOHbIE ayTUTOPUH U3 0011ero PoH1a yHUBEPCUTETA.

[Ipu HEOOXOOUMOCTH Ui TMPOBENCHHUS HHTEPAKTUBHBIX MPAKTHUYECKUX 3aHATHHA
UCTIOJIE3YIOTCSI KOMITBIOTEPHBIE KITACChl YHUBEPCHUTETA.

6. MeTonu4yeckue peKOMeHAAMHU

6.1. MeTonnueckue peKOMeHAalUH /ISl PenoaaBarTes
110 OPraHu3anuM 00y4eHust

[Ipexne Bcero, ciemyer oOpaTuTh BHUMAHHE CTYIEHTOB Ha TO, YTO MPAKTUYECKH BECh
U3ydyaeMblii UMHU MaTepuad He TpeOyeT Kakoi-1u0o crenuanbHON  (JOMOJHUTEIBHON)
MOATOTOBKH M BIIOJTHE MOXKET OBITH YCIIEUTHO M3Yy4Y€H, €CIIM CTYACHTHI OyAyT MOCEIaTh 3aHATHS,
CBOEBPEMEHHO BBINOJIHATH JOMAIIHUE 33JaHUS U M0JIb30BaThCs (MIPU HEOOXOAUMOCTH) CUCTEMOM
IUIAHOBBIX KOHCYJbTAllMM B TEYEHHME KaXJ0ro cemecrpa. Bomenmue B Kypc Teopuu
BEPOSTHOCTEM M MaTeMaTHMYE€CKOW CTAaTUCTUKU DPA3Aelibl SBISIOTCA KIACCHUYECKUMHU, B TO XKe
BpEMsSI OHM IPAKTUYECKU OPUEHTUPOBAHBI, TaK KAaK HMMEIOT IIHPOKOE pacHpOCTpaHEHHE AJIs
peuieHusl pa3Horo poja 3ajad BHYTPU CaMOM MaTeMaTWKU M NMPUKIAIHBIX 3a1a4. X ocBoeHue
IIOMOXKET CTYJEHTaM JIOTMYECKH BEPHO, APIyMEHTHPOBAaHO M SICHO CTPOMTb YCTHYIO H
NUCBMEHHYIO peuYb, YCIENIHO NPHUMEHATh HAKOIJICHHbIE 3HAHUS B NPOPECCHOHATBHOM
JESTEIbHOCTH.

HeobOxomumo ¢ camoro Hayana 3aHSATUH PEKOMEHAOBaTh CTYIEHTAM OCHOBHYIO H
JIOTIOJIHUTENBHYIO JIUTEPATYpPy, @ B KOHIIE CEMECTPA J1aTh CIHMCOK BOIIPOCOB JJISl MOATOTOBKH K
3K3aMEHY.

Ha nepBomM 3aHATHH TIO AUCIUIUIMHE CIEAYyeT 0053aTeNIbHO TPOMH(POPMUPOBATH
CTYZIEHTOB 0 BHUi€ U (hopMax TEKyIlIel U MPOMEKYTOUHOM aTTecTaluil Mo AUCHUIIIIMHE, CPOKAX
UX [IPOBEJEHUS, YCIOBUAX JIOIyCKa K IPOMEXYTOUYHOM aTTeCTalluM, IPUMEHSIEMbIX BUJIaX
IIPOMEKYTOYHOTO KOHTPOJIS.
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http://www.elibrary.ru
http://webofscience.com

W3noxeHue TEOPETUYECKOTO Marepuajia JOJKHO COMPOBOXKIATHCS HILTFOCTPATUBHBIMU
MpUMepaMu, THIaTeIbHO OTOOPaHHBIMU MpenoAaBaTeieM TakK, YToObl TEXHUYECKHUE TPYAHOCTU U
BBIKJIAJIKH TPH PEIICHUM 3aJadd HE OTBJICKAJIM OT IJIaBHOTO: OCMBICIICHUS HJIEH M CyTH
MpUMEHAEMBIX MeTooB. CienyeT BCerna yKas3blBaThb IPUMEPBI MPAKTHYECKOTO NMPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YPABHEHHI U POPMYJIL.

HpaKTH‘IeCKI/Ie 3aHATUA OOJIKHBI 6I)ITI) OpFaHI/ISOBaHBI HpeHO)IaBaTeHeM TaKuUM 06pa30M,
4r00bl OCTABaJOCh BpeMsi Ha MEPUOJUYECKOC BBIMOJIHEHHE CTYICHTAMH HEOOJBIION
CaMOCTOSTEIIbHOM PabOTHI B ayIUTOPHH [T IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepraa.

[IperonaBarenb, BemymMi  NMPAKTUYCCKUE  3aHATUS, JO/DKEH  COIVIACOBBIBATH
y4eOHO-TEMAaTHUYEeCKUNA TIJIaH 3aHSATHH C  JIGKTOPOM, HCIOJB30BaTh E€IUHYK) CHCTEMY
0003HaUYEeHUH.

[IperomaBarenmto  crmemyer J00MBAThCSA  CHCTEMATHYCCKONW  HEMPEPBHIBHOW  pabOTHI
CTYJICHTOB B TEUCHUE CEMECTPa, HEOOXOIUMO BBISBISATH CHIIBHBIX CTYJCHTOB U MPHUBJICKATh UX K
Hay4HOM paboTe, K y4aCTHIO B Pa3HOTO pojia OJIMMIIHAaX U KOHKYpCax.

CTymeHT JOJDKEH OIIylaTh 3aMHTEPECOBAHHOCTh IMPEMOJaBaTeNis B JIOCTHXKCHHUU
KOHEYHOTO pe3yJibTaTa: B MpUoOpeTeHNH 00yUJarOIIMMHICS IPOYHBIX 3HAHUM, YMEHUHN U BIIaICHUS
HAKOTUICHHOW MH(OpMAaIiel AJisl pelIeHus 3a/1a4 B IPOPeCCUOHAIBLHOMN IEATEIIbHOCTH.

6.1.1. O0pa3oBaTe/ibHBIC TEXHOJIOTHHU

[IpoBenenue 3aHATHI W arTecTalliii BO3MOXXHO B JHCTAaHIIMOHHOM (opmare ¢
NPUMEHEHUEM CHUCTEMBbl JTUCTAHIIMOHHOTO oOyueHusi yHuBepcuteta (CJO-LMS) Ha ocHOBe
pa3paboTaHHbBIX Kadeapoit «MareMaTnka» 3IEKTPOHHBIX 00pa3oBarelbHBIX pecypcoB (DOP) mo
BCEM paszJiejiaM IporpamMmel (cM. 1. 4.4).

[Mopsimok mpoBeneHus pabOT B TUCTAHIIMOHHOM (pOpPMATE yCTAHABIMBACTCS OTACIHLHBIMU
pacHopsDKCHHUSIMH TIPOPEKTOpa MO y4eOHOW padoTe W/WIM TEHTPOM Y4eOHO-METONUYECKOU
paboTHI.

6.2. MeToauueckue yKkazaHus /51 00y4arOMXCH MO OCBOCHUIO

JUCIHUITJINHBI

JUist yCTIEIIHOTO OBJIAJCHHUS MaTepHalloM JaHHOTO paszesia HeoOXOIUMO, MPEKIe BCETo,
YETKO YCBOWTH OCHOBHBIE IIOHSATHS TEOPUH BEPOATHOCTEM, OYEHb LIMPOKO HCIIOIb3yEMbIE B
Pa3IMYHBIX TPWIOKEHHUSX: TOHATHE CIIy4allHOrO COOBITHS W €ro BEpOSTHOCTH, CYMMBI U
MPOU3BENEHUSI COOBITHM, TOHATHS CIIy4ailHON BENIMYMHBI U 3aKOHA €€ pacIpeesIeHus,
MaTeMaTU4ECKOrO OKUJIAHUS U JUCIIEPCUH CIIyYailHOU BEJIMYUHBI.

Hano noHATh, 4TO BEPOATHOCTH — 3TO YHUCIOBAsI MEPA CTEIIEHU BO3MOKHOCTH MOSIBICHUS
CJIy4aifHOTO COOBITHS. 3HaTh KJIACCHMYECKOE, CTATUCTUYECKOE U T€OMETPUUYECKOE OMpe/IeIeHus
BEPOSTHOCTH, CBA3b U pa3iinuue Mexay HUMH. HecMOTpsl Ha BHEIIHIOK IPOCTOTY KJIACCHYECKON

P(A)=m/n

HETMOCPEACTBEHHBIM IMOACYET YHUCIa N BCEBO3MOXKHBIX HCXOJOB HUCIHBITAHUS MU M - YHUCTA
ONarompusATHBIX UCXOIOB TpeOyeT mpuMeHeHus Gopmyn komOuHatopuku. [Ipu 3Tom B Kaxaoin
KOHKPETHOM 3aJlaue HaJ0 NpOaHaJU3UpPOBaTh, KAKOW THUI COEAMHEHHN BO3HHMKAET, KOTJa M3
HEKOTOPOTO MHOXKECTBA JIIEMEHTOB M3BJIEKAETCS JIPYroe MOAMHOXKECTBO (3TO MOTYT OBIThH
pa3MelleHus], MEePEeCTaHOBKM WM codeTaHus). [Ipu BBIYMCIEHHH BEPOSTHOCTEH CIIOXKHBIX
COOBITHI HAJO YMETh MPEACTaBUTh WX B BHUAE CyMMbl WJIM TNPOU3BEACHUSA (WM CyMMBbI
MIPOU3BEICHUI ) IPOCTHIX COOBITUN U TIPUMEHUTH COOTBETCTBYIOIINE OCHOBHBIC TEOPEMBI TEOPUHU
BEpPOSITHOCTEM.

Hano uerko pasznuuarh TUIBI CIIy4allHBIX BEJIMYMH — JUCKPETHBIE M HEMPEPBIBHBIE U
3HATh OCHOBHBIE 3aKOHBI ux pacnpeneneHus (OMHOMMAIBHBIH, [Tyaccona,
TUIEPreOMETPUUYECKHIA, 0COOCHHO, HOPMAJILHBIN 3aKOH PaCIpeICICHHS).

dbopmynbpl  ompeneneHus  BEPOSTHOCTH  CIy4alHOro  coObiTusi A
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Jl1st onucaHus 3aKOHOB PACHPEEIICHUS HEIPEPBIBHBIX CIIyYalHBIX BEJIUYUH IIPUMEHSIOT

WHTETPAIbHYI0 (YHKIHUIO  PACTPENCICHUS BEPOSTHOCTEH CIy9allHOW BETUYHHBI F(x) y

IJIOTHOCTh BEPOSATHOCTEN ) Hano ycBouth omnpeneneHusi, BEpPOITHOCTHBIM CMBICI U
CBOWCTBA 3TUX (PYHKIUH, CBA3b MEXy HUMH U pacueTHbIC (POPMYJIBI ISl UX ONPEACTICHHUS.

Hano 3Hath ompenenenue, pacueTHble GOpMYIbl U BEPOSTHOCTHBIA CMBICT OCHOBHBIX
YHUCJIOBBIX XapaKTEPUCTUK CIIy4alHOM BEJIMYMHBI — MAaTE€MaTHMYeCKOro OXHMJAHUSA (CpPEeIHEro
3HAYeHMs) W JUCIEPCHM (XapaKTepUCTUKH pa3dpoca BO3MOXKHBIX 3HAYEHUS CIIy4ailHOMN
BEJIMYMHBI OTHOCUTEIBHO CPEJHETO 3HAYCHMUS).

C Teopueil BEpOSATHOCTEH TECHEHITMM 00pa3oM CBs3aHa MaTeMaTHYeCKas CTaTUCTHKA
BonbmmHCTBO ee BBIBOJIOB Oa3upyeTcs Ha MPeAeIbHBIX TEOpEeMax TEOPUH BEPOSTHOCTEH.

Bce xapakrepucTukH, M3ydyaeMble B Kypce MaTeMaTU4YECKOW CTaTUCTUKU, SIBISIFOTCS
CTaTUCTUYECKMMHU aHAJOraMH COOTBETCTBYIOLIMX XapaKTEPUCTHK, PACCMAaTPUBAEMBIX B TEOPUU
BEpOSTHOCTEH, TMOJYyYEHHBIMH HA OCHOBE OIPAaHMYEHHOTO 4YHCJIA OMBITHBIX JIaHHBIX.
CnenoBarenpHO, €ClM, HapUMEpP, MaTEMAaTUYECKOE OXHMJIAHUE W JUCHEPCHs CIIy4alHON
BEJIMUMHBI, M3y4aeMbleé B TEOPHUH BEPOATHOCTEH, SIBISAIOTCS XapaKTEPHBIMH HECITyYalHBIMU
YHUCcIaMHM, TO HUX CTaTUCTHMYECKHE aHAJIOTH — BBIOOpOYHAS cpenHsss W BbIOOpo4Has (WU
UCIpaBJI€HHAs) AMUCIEPCHs SBISAIOTCA CIyYalHBIMU BEIMYMHAMM, 3aBUCALIMMH OT oObema U
TUTIA BEIOOPKH U PA3TMYHBIMHU IS PA3HBIX BEIOOPOK.

Hano oOs3arenbHO 3HAaTh W yMETh BBIYHMCIATH TOYEYHBIE OIEHKHM HEU3BECTHBIX
apaMeTpOB paclpesieieHus] CIy4yailHOH BETUYMHBI - BHIOOPOYHYIO CPEIHIOI0 M BBIOOPOUHYIO
(M MCTIpaBlIEeHHYIO) AWCIEPCHIO, TaK Kak JiroOas CTaTHUCTHYECKas o0paboTKa CBOAMTCH,
IIPEK/IE BCETO, K HAXOKICHUIO UMEHHO ITUX XapaKTEPUCTHUK.

Cnenyer 0o0paTUTb BHUMAaHHME Ha TO, YTO 3TH OLEHKH SBISIIOTCS MPUOIMKEHHBIMHU,
0COOEHHO JJIs1 BBHIOOPOK Majoro o0beMa, W JUIs CYXKAEHHUS O TOYHOCTH M HAJEKHOCTHU ITHUX
OLICHOK HAaJ0 YMETb MPUMEHSITh WHTEPBAJIbHbIE OICHKM M 3HATh METOAUKY MOCTPOCHUS
JIOBEPUTENIBHBIX HHTEPBAJIOB.

7. ®OHJ OLIEHOYHBIX CPEICTB

@DOHJ OLICHOYHBIX CpeACTB mpezacTasiieH B [Ipunoxenun 2 k pabodeil mporpamme U BKIIIOYAET
pasnenst:

1. MeTonbl KOHTPOJIS U OLICHUBAHUS PE3YIbTaTOB 00yUEHUSI.
2. lllkana u KpUTEpUM OLICHUBAHUS PE3YIHTATOB O0YUCHHUS.
3. OueHo4HbIE CPEICTRA.

3.1. Texyuuii KOHTPOJIb.

3.2. [IpoMesxyTouHas aTTecTaIusl.
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Ilpunoswcenue 1

Temarn4yeckuil nJIaH JTUCUMILIMHBI «Teopusi BepoSITHOCTEH M MaTEeMATH4YeCKasA CTATUCTUKA)
110 HANIPABJICHHUIO NOATOTOBKHU
09.03.01 UndopmaTuKa U BLIMUCIUTEIbHAS TEXHUKA
[Ipoduns
HNurerpauus u nporpammupoBanue B CAIIP

(0axkanasp)
Ounas ¢popma 00yueHus
T'ox Habopa 2023/2024
C Buabl yueOHoit padoThl, DopMm
e | Hen BKJII0YAsl CAMOCTOSATEJILHYI0 Buabl camocTosaTeIbHOM padoThI bl
M [ €IS padoTy CTYI1EeHTOB, CrynenrtoB aTrTecT
Paznen € M TPYAOEMKOCTh B yacax anuu
¢ | ceme
n/n CP K.

T | CTpa J | II/C | JIad C KCP | K.P. A3 | Peepar | K/p |9 | 3
p .

Paznea 1. Teopusi BeposiTHOCTei

1 BBenenue. DneMeHThl KOMOMHATOPUKH. 1 ) ) 4 "

Boigaua 3aganusg  PI'P Ne 1 mo

TEOPUH BEPOSITHOCTEH

OcHOBHBIE ITOHATHUS TEOPUH

BeposiTHOCTe. CiydaiiHble coObITHSA,

ux THIIBIL. Knaccuueckoe ul 6

CTaTUCTHYECKOE onpeneneHus

2 | BeposiTHOCTH, ux CBOWCTBA. 2 2 2 4

Henocpencreennsiii MOACYET

BEPOSITHOCTH Ha OCHOBE KJIACCHYECKOTO

onpeaeIeHusl. I'eomerpuueckas

BEpOATHOCTE. 3amadya brobdona.
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Anrebpa coObiTUi. 3aBUCHUMBIE U
HE3aBUCHUMBIC  COOBITHSA.  YCIIOBHAs
BEpOSATHOCTb. OCHOBHBIE  TEOPEMBI
TCOPUHU BEPOSITHOCTEN.

®opmyna IIOJIHOM BEPOSATHOCTH.
dopmyna betieca.

®opmyna bepHymnu, JokalbHas U
WHTErpaibHasi TeopeMsl Jlamaca.

CrnydaifHple BETUYMHBI, WX THIIBI,
MOHSATUE  3aKOHA  pacupenereHus
ciyyaiiHoit  BenuuuHBL.  OCHOBHBIE
3aKOHBI paclpeiesieHus JUCKPETHOU
CITy4aitHOM BEJIMYHUHBI
(TumepreoMeTpHUUECKHii,
OMHOMUAITBHBIH, pacripesienieHue
ITyaccona).

YuciioBeie XapaKTepUCTUKU
JUCKPETHBIX  CIYyYalHBIX  BEJIUYUH.
MaremaTrnueckoe OKHJIaHUEC u
JCIIEPCHUS CIIyYalHbIX BEJIMYMH, HX
BEPOSITHOCTHBIM CMBICII I CBOMCTBA.

HenpepsiBHast ciiyyailiHas BeJIMYMHA.
WNHuterpanbHas byHKIMS
pacupeneneHusl. [LnoTHOCTH
BEPOSITHOCTEM. MaremaTtnueckoe
OKHMJIAHUE U JHUCHEPCUsl HENPEPBIBHOM
CIYYaHOMN BEJIMYMHBI.

OCHOBHBIE  3aKOHBI  paclpe/iesiCHUs
HEMPEPBIBHBIX  CIyYalHBIX BEIUYUH
(paBHOMEpHBIIA, MOKa3aTeJIbHbIN,
HOPMAJIbHBIN ).

KoHTposibHOE TECTHPOBAHME

10

[IpenenbubIC TEOPEMBI TEOPUH
BEPOSTHOCTEH. Hepasencto

10
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YeObimeBa.  Teopema  YeOslmiena.
Teopema bepnymm. LleHTpanbHas
npejesbHasi TeopeMa.

11

Paznen 2. MaremaTrunyeckas
CTATHCTHKA. OcHOBHBIC 3aJ1a4un
MaTeMaTHIeCKOM CTaTUCTHUKH.
Bribopounsiit  meron. I'eHepanbHas
COBOKYMMHOCTh W  BbIOOpKa. Tumbl

BBIOOPOK. Cratuctuueckoe
pacmpenenenue BoiOOpku. IlocTpoenue
SMIMUPUYECKON byHKIIH

pacripesiesieHrsi BBIOOPKH, TIOJUTOHA U
FI/ICTOFpaMMBI OTHOCHUTCIBbHBIX 4YAaCTOT.
Boizaya zamanusa  PI'P Ne 2 mo
MATEMATHYECKOH CTATHCTHKE

11

Touyeunsie OLICHKHU napaMeTpoB
pacnpeneneHus. HecwMmemiennsie,
3¢ (exTUBHBIE M COCTOATEIbHBIC

1o | oueHku. Bri6opounast cpenHsis. 12
Bri6opounas u UCIpaBlICHHAs
JUCTIEPCUHU.  YIIPOLIEHHBIE  METOJbI
pacuera CTaTHUCTUYECKUX
XapaKTEPUCTUK BBIOOPKHU
NuTepBanbHble OLICHKH.
JloBepuTenbHbIi WHTEPBAI s
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Ipunosicenue 2

®OHJI OHEHOYHbBIX CPEJACTB
MO TUCLUATIJINHE

«TCOpI/Iﬂ BCpOHTHOCTeﬁ H MaTeMaTH4YeCKad CTAaTUCTHKA»

Hamnpasnenue noarorosku: 09.03.01 Muadopmarrka v BEIYUCIUTEIIbHAS TEXHUKA.
[Ipoduns: «MuTterpauus u nporpammupoBanue B CAIIPy.
®opma oOyueHus: oyHasl.

Kadenpa: «Maremaruka»

1. MeToabl KOHTPOJIAA M OLICHUBAHUSA Pe3y/1bTATOB 00y4eHH s

JIJ1 KOHTPOJISl yCTIEBAEMOCTH M Ka4eCTBA OCBOEHUS AUCLUUILIIMHBI HACTOSIIEH TPOrpaMMOit
IPETYyCMOTPEHBI CIEAYIOUINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYIIN KOHTPOJIb);

- IPOMEXYTOUYHAs arrecrauus (3K3aMeH).

2. lllkajia 1 KpUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs
DopMa NPOMEKYTOYHOM aTTeCTALMU: IK3aMeH

[IpomexyTouHass arrectauus oOydalmuxcs B (GopMe DdK3aMeHa TMPOBOAUTCS IO
pe3yapTaTaM BBITIOTHEHHS BCEX BUAOB Y4eOHOU paboThI, MPEeIyCMOTPEHHBIX YU€OHBIM IIAHOM IO
JAHHOW NHMCUMIUIMHE, MPU 3TOM YUYUTBIBAIOTCA PE3YyIbTaThl TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH B
TeueHue cemecTtpa. OIEHKAa CTENEHU JOCTHMXKEHUS OOYyYalolMMHUCS IUIAHUPYEMBIX PE3yJIbTaTOB
o0y4YeHHUs TIO JTUCIHIUIMHE TPOBOIUTCS MpPENonaBaTesieM, BEAYIIMM 3aHSATHS 10 JHCIUILINHE
METOZOM J3KCIEepTHOM oueHku. [lo wuToram mNpPOMEXKYTOYHOM aTTECTAUUH IO JHUCLUIUIMHE
BBICTABIISICTCS OIleHKa «OTITMIHOY, «XOPOLIOY, «YHOBJIETBOPUTEIBHO 150301
«HEYHOBJIIETBOPUTEILHOY.

Ikana oneHuBaHuA Onucanue

Brinonnensl  Bce  00si3aTesibHbIE  YCJIOBHSI  NOATOTOBKH
CTYIeHTAa K MPOMeKYTOUHOM aTTecTalluM, IPeIyCMOTPEHHbIE

IIporpaMmon JUCLUTUIUHEL Crynenr JEMOHCTPUPYET
COOTBETCTBME 3HAHWUW, YMEHHI, HABBIKOB I10KAa3aTelsM,
OtnnyHO NPUBEACHHBIM B TaOnuuax, OMEPUPYET MNPHOOPETCHHBIMU

3HAHUSMU, YMEHHUSIMHU, HABBIKAMU, MPUMEHSAET UX B CUTYaLUSIX
MOBBIIIEHHON CIIOKHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYWTEIbHBIC OIIMOKMA, HETOYHOCTH, 3aTPYIHCHUS TIPH
IEPEHOCE 3HAHUN M YMEHUM Ha HOBBIE, HECTAHAAPTHHRIC 3aJa4H.
BrinmonHensl Bce 00si3aTesibHbIE  YCJOBHSI TOATOTOBKH
CTYIEHTA K MPOMEKYTOYHOM aTTecTaluM, IPELYyCMOTPEHHbBIE
Xopo1io MIPOTrpaMMOit JHUCIUTIINHEL CTyneHT  JE€MOHCTPUPYET
COOTBETCTBUE 3HAHWUW, YMEHHI, HABBIKOB I10Ka3aTEIsIM,
MIPUBEICHHBIM B TaOIHIAX, OINEPHPYET MPUOOPETCHHBIMH
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3HAHUSIMU, YMEHUSIMH, HaBbIKaMu. B To ke Bpemsi mpu OTBeTe
JIOTTYCKaeT HEeCYUIECTBEHHbIE MOTPEIIHOCTH, 3a/laud PelaeT C
HEJ0YeTaMU, HE BIMSIONIMMHU Ha OOIIMNA X0/ pPEIICHUSL.

YI[OBJ'ICTBOpI/ITCHLHO

BeimonHeHnsl Bce  00si3aTesibHbIe  YCJIOBHSI IOATOTOBKH
CTYIEHTa K MPOMEeKYTOYHON aTTecTalMu, MPeyCMOTPEHHBIE
nporpaMMmoil  aucuumiuHbel.  CTyOeHT  JI€MOHCTpUpPYET
COOTBETCTBUE 3HAHWUW, YMEHHI, HABBIKOB I10KAa3aTEIsAM,
NPUBEACHHBIM B TalOnuuax, OMNEepUpyeT NPHOOPETEHHBIMU
3HAaHUSMH, YMEHUSMH, HaBbIKaMH. Ho moka3eiBaeT HerryOOKue
3HaHUs, NpPU OTBETe HE JOMyCKaeT rpyObIX OIMOOK WIN
MPOTUBOPEYUH, OTHAKO B (POPMYIHMPOBAHUHU OTBETA OTCYTCTBYET
JIOJKHAs CBSA3b MEX]y aHAJIM30M, apryMEHTaluel U BbIBOIaMH,
B pEIICHUH 3aJad MOTYT COAEp)KaTbcs rpyOble ommOku. Jlis
NOJY4YEeHUsl TPaBWIBHOTO OTBETa TPeOyIOTCS YTOYHSIOLIME
BOTIPOCHI.

HeynosierBopurenbHo

He BhimonHeHsl oO0s3aTesibHbIC YCJIOBUSI TOATOTOBKH
CTYIEHTA K MPOMEKYTOYHOM aTTecTallu, IPELYCMOTPEHHbBIE
nporpammoil gucuuruinHel, MJIM cTyneHT neMoHcTpupyer
HEMOJHOE  COOTBETCTBME  3HAHUM, YMEHHH,  HAaBBIKOB
NpUBEICHHBIM B TabiMIaX, MJOMYCKAIOTCS 3HAYUTEIbHBIC
OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE 3HAHWMA, YMEHHH, HaBBIKOB
M0 pANy MOKa3aTeleil, CTYIEHT HWCIbITHIBACT 3HAYUTEIIbHbIC

3aTPpyAHCHU IIPpU OIICPHPOBAHNN 3HAHUAMU U YMCHUSIMU.

TumnoBble BApUAHTHI OMJIETOB MPUJIATAKOTCH.

3. OueHo4HbIe cpencTBa

HaumenoBanue [IpencraBnenue
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOT'O OLICHOYHOI'O CpeACTBa
/o cpencTBa
CpENCTBA B ®OC
1 KonTponpHas CpenctBo npoBepku yMeHHM npuMeHsATh | KoHTponbHbIE
(camocrosdTenbHas | MOMy4YEHHBbIC 3HAHUS AJIA pEUICHUs 3a/ad | 3aJaHus
) pabora ONPENEICHHOIO THUIA [0 TEME WIH
(KP) paszaeny
2 | Pacuetno-rpaduye | CpencrBo mpoBepku ymeHHid nmpuMeHsATh | Kommuiekt —3amanuii
ckas pabora NOJIyUCHHbIE ~ 3HAHMS 1O  3apaHee | A BBITNIOJIHEHUS
(PT'P) OTIpE/ICTICHHOW METOJMKE JIJIsi PEIICHUs | pacdeTHO-TpadudecK
3alad WM 3a/laHdid [0 MOIYJIK HIU | Oif paboThI
JUCIUILIMHE B IIEJIOM.
CpencTBo KOHTPOJIS, OPraHU30BaHHOE Kak
crenuagpbHas Oecela IeIaroruyeckoro
VeTHBIH Ompoc, paOoTHUKA C O6y‘laIO£I_II/IMC${ Ha TeM, Bompocst mo
CBSI3aHHBIE C M3y4aeMOM TUCIUIUIMHOM, U
cobecenoBanne TeMaMm/pazesiaMm
3 paccuMTaHHOE Ha BBIICHEHHE 00beMa
(YO) . JUCIUTITUHBI
3HAHUI oOyJarorierocs o
OIpeJIeNIeHHOMY pa3szielly, TeMe, mpobieme
U T.I0.

18




Cucrema cTaHIapTU3UPOBAHHbBIX 3a/1aHUH,
Tect MO3BOJISIONIAS

4 (T) aBTOMAaTU3HMPOBATh IPOLEAYPY U3MEPEHUs
YPOBHSI 3HAHUH U YMEHHI 00yYaIOMIETOCS.
5 | bunersl k 3auery CpenctBo TpOBEpKM 3HAHUK, YyMEHHH, | buiersl k 3auery
(Ob) HaBBIKOB. MOXET BKJIIOYaTh KOMILJIEKC
TEOPETUUECKUX BOIIPOCOB, 3azad,
MIPAKTUYECKUX 3aJaHUM.

BapuanTt Tecta

3.1. Tekymuii KOHTPOJIb

OrnleHOUHBIE CpPENICTBA TEKYIEro KOHTPOJISI YCIEBAEMOCTH BKIIOYAIOT KOHTPOJBHBIE
BOHpOCBI 1 3aJaHUA B (popMe 6J'IaHKOBOFO TGCTHpOBaHI/IS{ HJIA KOHTpOJ'ISI OCBOCHUA o6yqa}oanHcs[
pa3aesoB IUCUUILIMHGL, TpueM PI'P.

Conepxanue pac4eTHO-rpauYecKux pador.

PacueTrHo-rpaduueckasi padora Ne 8 mo reopuu BeposiTHOCTEIA.

Kparkoe copeprxkanue pacueTHO-rpaduueckoil paboThl:

OmnpeneneHrue BEpOSTHOCTEH CIy4YallHBIX COOBITHH, 3aKOHOB pACHpEIeNeHHUs AUCKPETHBIX H
HENPEPBIBHBIX CIyYalHBIX BEJINYMH U UX YUCIIOBBIX XapaKTEPUCTHUK.

PacuerHo-rpaduueckasi padora Ne 9 mo maremaTu4eckoil cTaTHCTHKe.

Kparkoe copeprxkanue pacueTHo-rpaduueckoil paboThl:

[loctpoenne smmupuueckold (YHKIHMH paclpeneieHnuss BBIOOPKH, IOJIMIOHA W THUCTOTPAMMBI
OTHOCHUTEJIBHBIX 4aCTOT.

Pacuer craTcTHUECKUX XapaKTEPUCTUK BHIOOPKHU.

[TocTpoeHue TMHUK PErpecCuy U OINpeesIeHUe BHIOOPOUYHOI0 KO3 PULIMEHTa KOPPEALHH.

Komiuiekr 3axanuii
JJIS BBITIOJIHEHUSI pacuyeTHO-Tpadudeckux pador (PI'P)
no qucuuniauHe «Teopusi BeposiTHOCTeH M MaTeMaTH4YeCKasi CTATUCTHKA»

1. ¥V cOopmuka umerorcs 10 neraneif, mano OTIMYAIONIMXCA MO BHEWIHeMy Buay. M3 HuUX 6
JleTasieil mepBoro copta, a 4 — Broporo. KakoBa BEpOSITHOCTb TOTO, UTO CPEIIH B3STHIX Hayaadyy
5 neraneit 3 okaxXyTcs IEpPBOro copra?

2. B ypHe 7 4epHBIX IIAapOB U S5 KeNThIX mapoB. HallTu BEpOSITHOCTH TOTO, YTO CpelH Haymady
U3BJICYCHHBIX 4-X IIAPOB OKAKETCs 00jee 2-X KENThIX.

3. BeposTHOCTh OTKa3a KaKJIO0TO M3 HE3aBHCHUMO PaOOTAIONIUX AJIEMEHTOB 3JIEKTPUYECKOM Ienn

paBHa P=0,05. HaiiTi BeposiTHOCTh 6€30TKa3HOM pabOThI INEKTPUUECKON LEIH.

1

—

4. Ha nByx craHkax oOpa0aThIBalOTCSl OJHOTUIIHBIE  JeTalu. BeposTHOCTh W3rOTOBIEHUS
CTaHJApTHOM JAeTanu A nepBoro craHka pasHa 0,96, a nns Broporo cranka - 0,92. Jleranu
CKJIQ/IBIBAIOTCS B OJHOM MECTE, NMPUYEM IEPBbIM CTaHOK M3roTaBiIMBaeT B 1,5 pa3a MeHbIle
JeTanel, dyeM BTOpod. HaliTu BeposATHOCTH TOro, 4YTO B3sITas HayAady JE€Tallb OKa)XeTcs
HECTaHIapTHOM.
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BepositTHOCTE TOrO, 4TO Haynady B3sTas AE€Tajlb W3 MAapTHM cTaHiapTHa, paBHa 0,92. Haiitu

BEPOSATHOCTh TOTO, YTO CPEIu B3SATHIX HayJgauy IIECTH JeTajeil He MeHee ABYX OKaXyTcs

HECTaHAAPTHBIMHU.

BepositHocTs 0e30Tka3HO# paboTel Kaxkaoro u3 700 He3aBUCHMO pabOTArONIUX AJIEMEHTOB

HEKOTOporo ycrtpoiictsa paBHa 0,85. HaliTu BEpoATHOCTB TOrO, 4TO BBIMAYT U3 cTpos oT 80 1o

120 snemenToB; poBHO 100 371€MEHTOB.

YCTpoHCTBO COCTOUT M3 4-X 3JIEMEHTOB, pPaOOTAIOUIMX HE3aBHUCUMO JApYyr OT Jpyra.

BeposiTHOCTE HaZIEKHOM PaOOTHI KaXI0TO AIEMEHTa B 0JHOM HucnbiTanuu paBHa 0,9. CoctaBuTh

3aKOH paclpeesIeHus] IUCKPETHON CIIy4aliHOM BEIUYMHBI X - YHMCJIa OTKA3aBIIMX 3JIEMEHTOB B

OJTHOM OTIBITE.

He3aBucumsle ciyqaiinble BeInuuHbl X U Y 3aJaHbl psIiaMy paclpeieIeHUs.
Xr-2|1,5|2|3 v |-15] 0] 2
Plo1l]o03]o02].. P |03 ]02] ..

Haiitu cpeanee kBapaTnuecKkoe OTKIOHEHHNE BEJIMUNHBI Z=2X*-3Y .

YCTpOHCTBO COCTOUT M3 4-X HE3aBUCHMO pabOTaONIMX OJHOTUITHBIX 3JIEMEHTOB. BeposTHoCTh
HaJCKHOU pabOTHI KaXxa0ro 3neMenTa pasHa 0,995. Haiitu BepoSTHOCTHh TOTO, YTO PadbOTarOT
HE MEHEE TPEX DJIEMEHTOB.

10. Cnyuyaiinas BenuunHa X 3ajaHa MJIOTHOCTHIO BEPOSITHOCTE:

0 npu x<0,
f(x)=<a(x*+2x) npu 0<x<lI,
0 npu x>1.

Haiitn ko3dduument " @ ", uHTerpanbHyi0 (QyHKIHMIO pacHpeneieHus
F(x), M(X), D(X) u BepositHocTh TIoniaanust X B uaTepnai (0,2; 0,8).

11. Ha cranke usroraBnuBaetcsi nerainb. Ee nnuna X - ciiyyaiiHas BelMYMHA, paclpeesieHHas 1o

(O8]

HOPMAJIbHOMY 3aKoHy ¢ mapamerpamu: 9 =20 cm, O =1,1 cm. Haiitu BeposITHOCTB TOTO, YTO

JUTMHA JIeTaiu 3akirodueHa Mexay 19 cm u 21,1 cMm. Kakoe OTKIOHEHWE MJIMHBI JA€Tajdu OT a

MOXXHO TapaHTHpoBarh ¢ BeposTHocThio 0,9; 0,997 B xakux mnpenenax OyayT JexaTb
NpaKTHYECKH BCE pa3Mepsbl Jetanei ?

Jj1eMeHTbl MATEeMATHYeCKOM CTATUCTUKH

Jist Kak0ro BapuaHTa Tpedyercs:
[IpencraBuTh ONBITHBIC AaHHBICE B CTPYNIMPOBAHHOM BHJE, Pa30MB Ha k PAaBHOOTCTOSIIUX
YaCTUYHBIX UHTCPBAJIOB.
Haiitn sMupudeckyro GpyHKIHIO pacupeeieHusI U TOCTPOUTD €€ rpaduk.
HOCTpOI/ITB IIOJIMTOH U TUCTOIpaMMy OTHOCUTCIIbHBIX YaCTOT.
BpraucianTe METOIOM MPOM3BEICHUNM YHMCIOBBIC XapaKTEPUCTUKU BBIOOPKH: BBIOOPOYHYIO
CPEIHIO, BBIOOPOYHYIO U HCIPABICHHYIO JUCTIEPCUH, BEIOOPOYHOE cpenHee
KBa/IPaTHYCCKOE OTKIIOHEHHE.
Haitu ToueuHnie OLICHKU MMapaMCTpOB HOPMAJBHOI'O0 3aKOHA pacClpCACIICHUA U IJIOTHOCTb
BEpPOSTHOCTEH f(x).
Haiitu wnHTEpBaiIbHBIE OLCHKM IAPAMETPOB HOPMAJIBHOIO 3aKOHA PACIpEACIICHUs], NPUHSB

JIOBEPUTEIIBHYIO BEPOSTHOCTh . 0,95 1 0,99.
3aganue
Pesynbrarhl perucTpanuu CpeaHeil dKCITyaTallmOHHONW CKOPOCTH JBIDKEHUS aBTOOYCOB Ha

MEXIyTOPOIHBIX MapLIpyTaxX MPEICTaBICHbI B BUIE BapUAIIMOHHOTO Psijia B TaOIuIe
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23 30,2 32,5 34,2 35,6 37,7 38,6 40,3 42,8 44,6
24,5 30,4 32,7 34,3 35,9 37,7 38,8 40,4 42,9 45,0
25,8 30,6 32,9 34,4 36,2 37,8 38,9 40,6 43,0 45,5
26,6 30,8 33,1 34,4 36,5 37,8 39,1 40,8 43,1 46,0
27,0 31,1 33,4 34,6 36,8 37,9 39,3 41,1 43,1 46,5
27,5 31,3 33,6 34,6 37,1 38,1 39,5 41,4 43,2 47,2
28,0 31,5 33,8 34,8 37,3 38,1 39,7 41,7 43,5 47,8
28,6 31,8 33,8 34,9 37,4 38,3 39,9 42,0 43,7 48,6
29,2 32,0 34,0 35,1 37,5 38,4 40,1 42,3 43,9 50,2,
29,7 32,3 34,0 35,3 37,6 38,6 40,2 42,6 44,2 51,0

Kpurepumn oneHku:

- OIIEHKA «3a4TE€HO» BBICTABIIACTCS CTYJCHTY, €CJIM OH PETYISIPHO B TEUCHUE CEMECTpa MPEACTABIISLI
pelieHuss 3ajay, BBINOTHII IOJHOCTHIO BCE 3aJaHUS UM MX 3alllUTWI, OTBETHB HA BOIPOCHI
IIPETIo/1aBaTels;

- OILIGHKA «HE 3aYTeHO» BBICTABIACTCA CTYIACHTY, €CIIM OH HEPETyIsipHO B TEUEHUE CeMecTpa
IPEICTABIsUT PELIeHMs 3aJ]lad, BBIIOJHWI 33/aHUs HE NOJHOCTHIO WJIM BOOOIIE HE IPEACTaBIISLI
paboThl Ha TPOBEPKY, [OMYCKAaeT CYyIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIMPOCHI
IperoiaBaTels.

BapuaHT TECcTOBOIO 321aHKS 10 TEOPUH BEPOATHOCTEH
U MaTeMATH4YeCKOl CTATUCTUKE
3ATAHHUE 1
KonmudecTBOo cmocoboOB pacmpenenieHuss TpeX MPHU30BBIX MECT B OJIMMIIMAAC 10 TEOPHH

BeposiTHOCTEH cpenu 10 ydJaCTHUKOB paBHO
BAPMAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHHUE 2
N3 ypHBI, B KOTOpOW HaxoAsaTcs 6 OenblXx U 4 YepHBIX IIapa, U3BJICKAIOT Haymady 2 mapa. Torma
BEPOSTHOCTH TOTO, YTO 00a mapa OyayT OesbIMH, paBHA

BAPUAHTBI OTBETOB: 1) /3 2) 2/3  3) 1/4  4) 14/33.

3AJJAHHUE 3

B xpyr pamuyca R Opomena Toyka. Torma BepoOSTHOCTH TOTO, YTO OHA TMOMAJET B
3alITPUXOBAHHYIO 00J1aCTh, paBHA
yi
A

(é%*'\/fé;?\ -
1 /"

S

BAPUAHTBI OTBETOB: 1) /2 2) 1/3 3y 1/4 4y 1/6.
3AJJAHHE 4
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HecoBmecTtHbie coObITHS 4,B8,C He 00pa3yIoT MOJHYIO TPYIITY COOBITHI, €CIM UX BEPOSTHOCTH
PaBHBL:

Iy P(4)=2/3,P(B)=1/6,P(C)=1/6 ) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4 P(4)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBEI OTBETOB: 1) 2) 3) 4.

3AJJAHME 5
Bpocator 2 monetsl. CobObiTusi: A - repd Ha mepBoil MoHeTe, B- uudpa Ha BTOpPOH MOHETE

SIBIISIFOTCSL:
BAPMAHTBI OTBETOB: 1) HECOBMECTHBIMU ~ 2) COBMECTHBIMHU
3) He3aBUCUMBIMH  4) 3aBHCHMBIMU.

3AJJAHME 6
Crynent 3Haet 20 BonpocoB nporpammbl u3 30. Torga BeposSTHOCTh NPABUIILHOIO OTBETA Ha 3
BOIPOCA paBHA

BAPUAHTBI OTBETOR: 1) 57/203 2y 8/27 3y 19/75  4) 146/203.

3AJIAHHUE 7
B nepBoii ypHe 6 GenbIx ¥ 8 YepHBIX IIAapoOB, BO BTOpPOW 7 OenbIx U 3 yepHBIX mIapa. M3 Haygady
B3STOW YpHBI BBIHYT OAMH 11ap. Torna BepoITHOCTh TOr0, YTO STOT MIAp OKAXKETCsl OEIbIM, paBHA

| OtBet | |

3A/IAHME 8
CO6BITI/Ie A MOXET HACTYIIUTH JIMIIb HOPHU YCIOBUHW ITOABJIICHHA OOHOTO H3 2-X HECOBMECTHBIX
cobrrrnit B B 2, 00pa3syromux IOJHYI Trpymny. M3BeCTHBI BEPOSATHOCTD P(B)=2/3

P, (A)=1/3,P, (4)=2/5.

YCJIOBHBIC BEPOATHOCTHU Torma BCPOATHOCTDH COOBITHSA A paBHa

BAPUAHTBI OTBETOB: 1) 16/45 2) 28/45 3) 22/45 4) 17/45.

3AJIAHHUE 9
JluckpeTrHas ciaydaiiHasi BeJIMUMHA 3a/1aHa 3aKOHOM PacTpe/eeHUs] BEPOATHOCTEH

X |1 305
P 01 03 06

) i F(x)
Torma e€ pyHKIMs pacnpenaenenns BEpOSTHOCTEN WMEET BU/]I

BAPUAHTHI OTBETOB:
0 npu x<I1 0,1 npu x<I
0,3 I<x<3 0,4 I<x<3
Fy=1" npu 1<x Fxy=1% npu 1<x
0,6 mnpu 3<x<5 1 mpu 3<x<5
) 1 npu x>5 2) 0 npu x>5
0 npu x<1I 0 npu x<I
0,1 I<x<3 0,1 l<x<3
Fly=1" npu 1<x Fy=1" npu 1<x
0,4 npu 3<x<5 03 npu 3<x<5
3) 1 npu x>5 4) 0,6 npu x>35.
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3ATAHME 10

HenpeppiBHas cioyuaiiHas BeJMYMHA 3a/1aHa UHTETpaJIbHON yHKIHEH
0 npu x<0,

F(x)=4x"/9 npu 0<x<3,

. 1 npu  x>3.

pacrpeneneHus BEposITHOCTER

. X
Torz[a IJIOTHOCTDb BEPOATHOCTCH f( ) HUMCCT BHUJ

| OTBeT |
3AJIAHME 11
I'paduk nmaoTHOCTH BEPOSTHOCTEHN J(x) nokaszan Ha pucynke. Torga snauenue 4
f(x)
a
O‘ 2a X
paBHO

BAPUAHTBI OTBETOB: 1)0,5 2)1 3) V2 4) 2.

3A/IAHME 12

JluckpeTHas ciay4aiiHasi BeTMYMHA 3a/1aHa 3aKOHOM PaCIpe/IeIeHUs BEPOSATHOCTEH
X 0 1 3
P 0,2 0,3 0,5

Torna e€ MareMaTn4eckoe OKHIaHUE U JUCTIEPCHs PaBHbI

| OtBer |

3AJAHHME 13

BepOﬂTHOCTB MOSIBIICHHUST COOBITHS A4 B 30 HE3aBHUCHMEIX HCIIbITAHUAX, IMPOBOAUMBIX IO CXCMC

bepnynnu, pasna 0,6. Torna aucnepcust Yncia MOSIBICHUH 3TOTO COOBITHS paBHA
BAPUAHTHBI OTBETOB: 1) 0,24 2) 18 3)7,2 4)12.

3AJIAHHUE 14

HenpeppiBHas ciydaiiHasi BeIMuYMHA paclpeniesieHa paBHOMEepHO Ha uHTepsaie (6, 10). Torna eé
MaTeMaTu4eckoe O’KUIaHUE U JUCIIEPCUsl COOTBETCTBEHHO PaBHbI

| OTtBeT | |

3AJAHHUE 15
HenpepriBHast ciyyaiiHas BenmuMHa X IOJYMHEHA HOPMAILHOMY 3aKOHY DAcIpelesIeHHs C

MaTE€MaTHYECKUM O0XKUIAHUEM M(X)=a=20. BeposatHocTh e€ nomananus B untepsan (20, 25)
aHa 0,4. Torma BeposiTHOCTE €€ nmonajganus B uarepsan (15, 20) paBHa
OtBer |

3AJIAHME 16
Craructuueckoe pactpesiesieHue BEBIOOPKH UMEET BUJT
X. 2 4 5 8

1
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n,
Torma oTHOCUTENbHAS YaCTOTA BAPHAHTHI x =4 paBHa
| OTBeT |
3AJJAHME 17

Io BeiGopke o6bema =100 yocrpoena rucrorpamma sacror.
A

on o s T3

4 8 12 16 X

Torna 3nauenue ¢ paBHO:

| OTBeT |

3AJAHHUE 18
N3BecTHO cTarucTuyeckoe pacnpeaenceHiue BbIOOpKU
X 6 7 10 12 13

" 5 6 8 7 4

Torna e€ BeIOOpOYHAs CpefHIs ~ ¢ paBHA
| OtBer |

3AJAHHE 19

Hana BeiOOpka oObema /- Ecnam Kaxaplil 21eMEHT BBHIOOPDKM YMEHBIIMTH B TPU pasa, TO

X, :
BBIOOpOYHAsS CpeAHAs ~ ©

BAPUAHTBI OTBETOB: 1) He usMmeHutcs 2) yMmeHbIIUTCS B 3 pasa
3) yBenuuures B 3 paza  4) ymMeHbIIUTCA B 9 pas.

3AJIAHME 21
BBI60pO‘lHa$I cpeansda 1A JaHHOI'O CTATUCTUYCCKOI'O paClIpCaAcIICHUA BBI60pKI/I
2 4 5 8 10
X.

1

a4 7 14 8 7

1

X =6. D
paBHa ¢ Torna BEIOOpOYHAs JUCIIEPCUsS 6 PaBHA
BAPUAHTBI OTBETOB: 1)41  2)220 3) 1,025 4) 6.25.

3AJAHUE 22

o V=095

Haiitu I[OBepI/ITeJ'IBHHﬁ HHTCpBAJl i1 OLHCHKU C HAaIACKHOCTb HCU3BCCTHOI'O

MAaTeMaTuidCCKOro OXWAaHusd HOPMaAJIbHO pPacClnpeacIiCHHOIoO IIpHU3HaKa X FeHepaHBHOﬁ

n=30 x, = 2500,

X,
coBokynmHocTH 0, ecnu m3BEeCTHBI 00BbEM BBIOOPKH > BBIOOpOYHAsl CpeaHsist ¢
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o =100,

CpCAHCC KBAAPATUUCCKOC  OTKJIIOHCHUC FeHepaHBHOﬁ COBOKYITHOCTH KBaHTUJIb

HOPMAJIBHOT'O paclIpCACICHUA t= 2’58

| OtBeT |

3AJIAHUE 23

y=ax+b

I[Ipy MOCTPOEHUH ypaBHEHUs JMHEHHOM perpeccun Y Ha X : IIOJIy4Y€HBI CIEAYIOLINE

r=05 o0 =2, o =L11. Ny
pesyabTarel: ¢ 77 > 7Y 77" Torma BEIOOPOUHBIH K0P PUIIMEHT perpeccuu OyneT paBeH

BAPUAHTBI OTBETOB: 1)0,55 2) 1,1 3) 022 4) 0,275.
3AJIAHUE 24

- y=2x-3.

BribopouHOoe ypaBHeHMe JuHelHo# perpeccun Y mHa X umeer Bm Torna

BbIOOPOUYHBIN KOAPOUIUEHT KOPPENISALUNA MOKET ObITh paBeH
BAPUMAHTBI OTBETOB: 1) 0,6 2) -0,6 3) -2 4) -3.
3AJTIAHHUE 25

H,: a=16,

Ecnu ocHOBHasl TUIIOTE3a UMEET BU/T TO KOHKYpHUpYIOLIeil OyzeT rumnoresa:

BAPMAHTBI OTBETOB: 1) Hita<lé 5y H:tas<l6
3) HIZ a>16 4) Hli a>14.

Kpurepun onenku

Onenka «OTIU4HO» BhICTaBIsIETCs cTyAeHTY 3a 90 — 100% npaBuiIbHBIX OTBETOB,
OIIEHKA «XOpOILIO» - 32 He MeHee 75% MpaBUIIbHBIX OTBETOB;

OLIEHKA «YIOBJIETBOPUTEILHO) - 3a HE MeHee 55% NpaBUIIbHBIX OTBETOB;

OLIEHKA «HEYJOBJIETBOPUTEIILHOY - 32 MeHee 55 % MpaBUIIbHBIX OTBETOB.

3.2. [IpoMexkyTOUHAsI aTTeCTAIlUSA

[IpomesxyTouHast aTTecTamys - (3a4eT) MPOBOIUTCS MO OMIIETaM B YCTHOM (hopme.
Bpewmst 1 moAroToBKHM OTBETa Ha BOMPOCHI HE Oosee 45 MUH.

buner BkiItouaeT TEOpETUUECKUI BOIPOC U 3a4a4H.

Kommuiektsl OnineroB xpaHsTcs Ha kadenpe «MareMaTukay.

TunoBble BaApMaHThI OMJIETOB NPHJIATAIOTCS.

KommuiekT Bonmpocos
o Aucuuiuinie «Teopusi BeposiTHOCTE U MATEeMaTHYeCKAs CTATUCTUKA

TEOPHS BEPOSITHOCTEM

Bunbl cirygaitHbIX COOBITHH.

Krnaccudeckoe W CTaTHCTUYECKOE  OMNPENEICHHS  BEPOSTHOCTH  TOSBICHHUS — COOBITHSI.
OcHoBHBIE (HOPMYITBI KOMOMHATOPUKH.

3. IlpuHIMII CTaTHCTUYECKOW  YCTOMYMBOCTH OTHOCUTENBHBIX YacTOT. CBSI3p M pa3iuyue
MEXy KJIACCHISCKUM U CTATUCTHYECKUM ONPEACIICHUSIMA BEPOSITHOCTH.

I'eomeTpuueckoe onpeneneHrne BeposiTHOCTH. 3anada broddona.

N —

>
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10.
11.
12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

W=

e S R

Anrebpa coObitThil. [lOHATHS CyMMBI M TpPOU3BEACHHMS COOBITMH, UX  TreoMeTphUYecKas
uHTeprpeTanys. OCHOBHBIE 3aKOHBI aJIreOpPbl COOBITHIA.

Teopema cioxeHHs! BEpOATHOCTEH JIsi HECOBMECTHBIX coObITUi. ClieIcTBUS U3 Hee.

Teopema ciokeHUs1 BEpOATHOCTEH ISl COBMECTHBIX COOBITUH.

Teopema yMHOXEHHs BEpOATHOCTEH I 3aBUCHUMBIX M HE3aBHCUMBIX  coObITuil. [loHATHE
YCJIIOBHOW BEPOSITHOCTH.

Teopema 0 BEpOATHOCTH MOSIBICHUS XOTS OBl OZTHOTO COOBITHSI.

dopMyita OJIHON BEPOATHOCTH.

®opmyina bepryim.

JlokanbHas u uHTErpanpHas Teopemsl Jlamaca.

OnpeneneHne MW TUNBI CIydalHBIX BenW4MH. [loHATHE 3akoHA pacrpeneicHus Ciy4alHON
BEeNWYUHBL. Psan pacnipenenenus.

WuTterpanbHas GyHKIUS pacrpeesieHus: BeposTHocTe. Onpenenenne, BepoSTHOCTHBINA CMBICI
Y CBOWCTBA.

ITnotHOCTH BepoaTHOCTEN. OnpenesneHne, BEPOATHOCTHBI CMBICI U CBOMCTBA.

CBsi3p MEXIy MHTErpajbHOW (QyHKUMEH pachpeieNeHuss BEpOSATHOCTEM M IJIOTHOCTHIO
BEPOATHOCTEH.

Onpenenenue, BEPOSTHOCTHBIM CMBICA W CBOMCTBA MAaTe€MaTH4YeCKOrO OXUAAHUS JUIS
JUCKPETHBIX U HENIPEPBIBHBIX CIIyYailHBIX BEJINYMH.

Omnpenenenue, BEpOSTHOCTHBIN CMBICI U CBOMCTBA JUCIIEPCUH.

brHOMMANIBHBIN 3aKOH paclpeneIeHHUs.

Cpennee wu HauBepoOsTHEHIllee uuciaa TMOSABICHUM COOBITHS TNpU OMHOMHAIBHOM
pacrpeneeHuN.

3axoH pacupenenenus [lyaccona.

PaBHOMEpHBIH 3aKOH paCIpeACIICHNs BEPOSATHOCTEH.

MOKA3aTEIbHbIN 3aKOH PACIPEICIICHUS BEPOSTHOCTEM.

HopmanbHbIl 3aKOH pacrpeesieHusl BEpOsATHOCTEH. BeposaTHOCTh nmonagaHus HOpPMaJbHO
pacrpeneseHHON CIIy4YallHOM BEJIMYHMHBI HA TPOU3BOJIBHBIN KOHEYHBIM HHTEPBAIL.

BepoATHOCTh NonafaHus HOPMAJIbHO PACHpPENENIEHHON ClIy4YailHOM BEJIMYMHBI HA MHTEpBAJ,
CUMMETPUYHBIN OTHOCUTENBHO cpeaHero 3HadeHus. [Ipasmiio tpex curm. Teopema JIsmyHoBa.
IIpenenbHbIE TEOPEMBI TEOPHUH BEPOSITHOCTEN.

MATEMATHYECKAS CTATUCTHKA

[Tpeamer 1 OCHOBHBIE 3aJJa4l MaTEMaTUYECKOI CTaTUCTUKHU.

[TonsiTue o BIOOpOUHOM MeTozi€e. | eHepanbHas ¥ BIOOpOUHAsi COBOKYITHOCTH.

OCHOBHBIE ~ TOHATHS ~ MaTeMaTH4YeCKOM CTAaTUCTUKM  (BapMallMOHHBIA  psAJ, 4acToTa,
OTHOCHUTEJIbHAs 4acTOTa, CTATUCTUYECKOE paclpeiesieHUE BHIOOPKH).

OMmnupunyeckast QyHKIUS pacnpesieneHus BHIOOPKU U ee CBOWCTBA.

[TouroH 4acToT ¥ MOJIUTOH OTHOCUTENIBHBIX YacTOT.

I'mcrorpamMmMa 4acTOT U OTHOCHUTENIBHBIX YaCTOT.

TodeuHble OIIEHKH MapaMeTPOB pactpeneicHus. TpeOoBaHUS K OICHKAM.

Bri6opounas cpenusist. CBOMCTBO yCTONUYNBOCTH BEIOOPOUYHBIX CPEAHUX.

Bri6opounast u ncnpaBieHHas AUCIIEPCHUM.

WuTepBasibHble OLIEHKU. J[OBEpUTENbHBIH MHTEPBAJI U JOBEPUTEIbHAS BEpOATHOCTh. IloHsATHE
TOYHOCTH OLICHKH.

. HOCTpOGHI/IC JOBCPUTCIIBHOI'O MHTCpBAJIa AJIs1 OICHKHU reHepaanoﬁ cpez[Heﬁ IIpU U3BCCTHOM

CpCAHEM KBAJAPATUYCCKOM OTKJIOHCHUH.

TunoBbie BApMaHTHI OWJIETOB
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o AMCHMIIJIMHE «Teopml BEPOATHOCTH U MATEMATHIECCKAaA CTATUCTUKA»

MHWHHUCTEPCTBO OBPABOBAHNS 1 HAYKH POCCUMCKOM ®EJIEPALIUN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXXIEHME BBICILIETO OBPASOBAHIS
«MOCKOBCKHU MOJJUTEXHUYECKUHN YHUBEPCHUTET»
(MOCKOBCKHWM NOJIUTEX)

[u—

®dakynbTeT 0a30BBIX KOMITETCHITHH, Kadenpa «Maremaruka
Hucuunnuna «Teopust BEpOSITHOCTH U MaTeMaTH4EeCKask CTATUCTUKA
Kypc 2, cemectp 3

JK3aMeHAUMOHHBII Oniier Ne 1

Teopema yMHOXKEHUSI BEPOSTHOCTEH I 3aBUCUMBIX U HE3aBHUCUMBIX COOBITHIA.
Haiitu BeposTHOCTH pabOTHI ANEKTPUUECKOH LIeH, U300paKEHHON Ha PHC., €CIIU BEPOSITHOCTh
paboThI KaXKA0T0 U3 HE3aBUCUMO pabOTaIOIIUX AIEMEHTOB 1enu paBHa p=0.9.

1 1
L] L
]
‘ L]
B maptuu 10% HecranmaptHbeix getaneil. Haymady oroOpansl 3 nmeranu. CocTaBUTH 3aKOH
pacnpeziesieHus: Yuciia CTaHIapTHBIX JeTallel Cpear OTOOpaHHBIX.

0 npu x<-2
f(x)=<a(x+2) npu -2<x<2
[InmoTHOCTH BEPOATHOCTEN paBHA 0 npu  x>2.
Haiir: % (%), M (X).

y =0,99

Haiitu noBepuTeNbHBIM MHTEpBal M OLECHKA C HAICKHOCTBIO HEU3BECTHOIO

MaTeMaTHYeCKOT0 OKHIAHHs HOPMAJIbHO PpACHPENCICHHOIO IpH3HAKAa X  TeHepabHOM

n=100 x, =100,

X
COBOKYMHOCTH ~ 0, eclii M3BECTHBI 00BEM BBIOOPKHU > BBIOOpOYHAs CpemHss

CpeaHee KBaApaTHUeCKOe OTKIOHEHHE TeHePAIbHON COBOKYITHOCTH O = 8.

YT1BepxkaeHo Ha 3acemannu kadeapsl MmatemMatuku «_03»_ 05 2023 r., mpoTtokos Ne 10

N.o. 3aB. kadenpoit H.B. BacunbeBa / /

MHWHHUCTEPCTBO HAYKU U BBICIIIEI'O OBPABOBAHIS POCCUMCKOI ®EJEPALIMN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPABOBATEJIBHOE
YUPEXJIEHUE BBICIIIET'O OFPA3SOBAHUS
«MOCKOBCKHNH NOJUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 0a30BBIX KOMITICTCHIIHH, kadenpa «Maremaruka»
Hucuunnuna «Teopust BEpOSITHOCTH U MaTeMaTHYECKas CTATUCTUKAY
Kypc 2, cemectp 3

IK3aMeHAHOHHBIH 0nJeT Ne 2
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OHpCI[CJ'IeHI/IC, BepOHTHOCTHLII\/'I CMBICJI U CBOMCTBA MaTeMaTHYECKOI0O OXUJaHuA.

B xommniekre 8 nmeraneif, u3 HUX 5 CcTaHIApTHBIX, OCTallbHbIE HeCTaHAapTHbIE. V3Bnekatorcs
Haynauy 4 neranu. KakoBa BEpOSATHOCTb TOTO, YTO HE MEHEE TpEX JIeTaliel Cpeid U3BJICUEHHBIX
OKa)XKyTCSl CTAaHIaPTHBIMHU.

o =

3. Jwnamertp orBepctuss X - HempephiBHAsA CiydaiiHas BEIMYMHA, pAcCHpEeeHHas 0

HOpPMaJIbHOMY 3aKOHy ¢ mapamerpamu 94 = 100 vy, 0 =2y, Juamerp Bana paseH 99 mwm.

Haiit BEpOsSTHOCTB TOTO, YTO Bajl BOMAET B OTBEPCTHE.
4. JlaHbI psibl pacpeneaeHus HE3aBUCUMBIX CIIy4alHBIX BEJIMYNH

X|-1|2|3 Y|1|2|4
p|0,5|0,3 |0,2 P |O,6| 0,3| 0,1

_y2
Haittu nqucniepcnro ciay4ailHOM BETMYUHBI Z=X"-2Y.

5. TlocTpouTh TUCTOTPAMMY OTHOCHTEIHHBIX YaCTOT 110 JJAHHOMY PacCIpeIeICHIIO BEIOOPKH
I'panuLIBl YaCTUYHOTO Hucio 31eMeHTOB BRIOOPKH,
X — X. MOMNAaBIINX B UHTEPBAI
uHTEpBana ! i+1
1-5 10
5-9 20
9-13 50
13-17 12
17-21 8

YTBepkaeHo Ha 3aceqanuu Kadeapsl MmareMaTuku «_03» 05 2023 r., npotokoa Ne 10

W.o. 3aB. xkadenpoii H.B. Bacunnesa / /

21]'[5{ MMPOBCACHHUA TIMPOMEKYTOYHOI'O KOHTPOJIA 3HaHUH CTYACHTOB B AWCTAHIWMOHHOM
(dhopmare B pazpaboTaHHbIX Kadenpoit «KMaTemaTnkay OHJIaH-KypcaxX UMEIOTCS HTOTOBBIC TECTHI.
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