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1 HeJII/I, 3alavi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o AMCOMIIJIMHE

Heabro muctuminabl «MaTeMaTHYeCKHEe METObI aHATN3a JTaHHBIX)» SBISETCS YriryOneHne
3HaHUH NPUKIaJHOW MaTEeMAaTUYECKON CTATUCTUKH, PAaCIIUPEHUE YMEHHI U HAaBBIKOB IPAKTHYECKOTO
pelieHys 3a/1a4, BOZHUKAIOIIKX B TYMaHUTAPHBIX U COLIMATbHO-I)KOHOMUYECKUX HAyKaX, CBA3aHHbIX
¢ 00paboOTKO MHOIOMEPHBIX IaHHBIX.

3agaum IUCUUIUIMHBL. — OCBOCHHE METO0JIOTUHU pa3pabOTKU U pean3alii CTaTUCTHYECKUX
METOZ0B 00pabOTKM M aHaJu3a MHOTOMEPHBIX JaHHBIX, — pa3paboTka M aHanu3 3()(HEeKTUBHOCTU
CTaTUCTUYECKUX METOJOB aHajli3a MHOIOMEPHBIX JaHHBIX, a TaKkKe OTpadOoTKa HaBBIKOB
IPUMEHEHUsI ATOW METOJOJIOTMM B HAy4YHBIX MCCIENOBAHUAX M PEIIEHUU NPAKTHUYECKUX 3a1ad
00pabOTKM JAaHHBIX M MaTeMaTUYECKOro MOJEIUPOBAHHUS, BO3HUKAIOUIUX B T'YMaHUTapHbIX U
COLIMAJIbHO-9)KOHOMHUYECKUX HayKax; — (POPMHPOBAHHUE YMEHHS CAMOCTOSITEIBHO pa3dupaTbcs B
UMEIOLIUXCS KOHIETIHAX, METO/IaX U MOJAEIAX MPUKIAJHOTO CTATUCTUYECKOr0 aHaIM3a JaHHbIX U
IOPUMEHATh MX Ul PELIeHUs MPUKIAAHBIX 3a/a4, IPOBOAUTh Hay4yHbIE MCCIIEOBAaHUS B 00jacTu
pa3pabOTKU ¥ IPUMEHEHUS! METOJJ0B MaTEMaTUUYECKON CTaTUCTUKH

O6yquHe 10 AUCHUIIJIINHEC «MartemaTnueckue MCTOAbI aHAJIM3a NAHHBIX)» HAIIPAaBJICHO Ha
dbopMHupOBaHHE Y O0YJAIOIINXCS CICTYIONTUX KOMIICTCHITHH:

Koa v HaumMeHoBanue KOMIeTeHIINI NHIuKAaTOPHI 10CTHKEHUSI KOMIIETEH UM
OIIK-8. CriocobeH pa3pabaThiBaTh NOIIK-8.1. 3HaeT OCHOBHBIC TEXHOJIOTHHU
QITOPUTMBI U IPOTPAMMBI, TPUTOIHBIE IS CO3/1aHUA U BHEApPEHUs: NHPOPMAITMOHHBIX
HpaKTI/ILIeCKOFO HpI/IMeHGHI/IH CHUCTEM, CTaHI[apTBI ynpaBneHI/m KN3HCHHBIM

LUKIIOM UH()OPMALIMOHHOW CUCTEMBI.
NOIIK-8.2. YMeeT mpoeKTUpOBaTh OJIOK-
CXEMBI aJITOPUTMOB, OLIEHUBAThH
MIPOU3BOIUTENHHOCTD AJITOPUTMOB U 3aTPATHI
naMsITH Ha paboTy aaropurMa,
pa3pabarbIBaTh MPOTrpaMMbl Ha OCHOBE
CIPOEKTUPOBAHHOTO AJITOPUTMA U MTPOBOAUTH
OTJIAJIKy TTPOTPAMMBI, IPUMEHSATH METO/IbI
CUCTEMHOT'0 aHaJli3a U MaTeMaTHYeCKOTO
MOJIETUPOBAHUS TpU pa3pabOTKe U
skcrutyatanuu MC, mpoBOAUTE CTPYKTYPHBIN
aHam3, QYHKIMOHAILHBIN aHATHN3,
00BEKTHO-OPUEHTUPOBAHHBIN aHATH3
HEepapXHUH KJIACCOB. OCYILLECTBIISTh
OpraHMU3aIMOHHOE 00eCcTIeYeHHE BHITTOTHEHUS
paboT Ha BCEX CTAJIUSAX H B MPoIeccax
KU3HEHHOTO LKKJIa HHPOPMAITMOHHOMN
CUCTEMBI.

HOIIK-8.3. BnageeT HaBbIKaMu pa3paOd0TKH
Mporpamm, OCTPOEHUS OJIOK-CXEM
QJITOPUTMOB U OIIEHKHU MPOU3BOJAUTEIHLHOCTH
QJITOPUTMOB, PabOTHI C YHU(DUIIUPOBAHHBIM
S3BIKOM BU3YaJIbHOT'O MOJICTUPOBAHUS,
COCTaBJICHUS TIJITAHOBOW U OTYETHOM
JOKYMEHTAIUH 110 YIPABICHHUIO MPOSKTaMHU
co3/1aHus MH(HOPMAIIMOHHBIX CHCTEM Ha
CTaJIUSAX JKU3HEHHOTO ITMKJIA.




2 MecTo AUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

I[I/ICHI/IHJ'II/IHa OTHOCUTCA K 4YacCTu,

dbopMupyeMoOil yJacTHHKaMH 0Opa30BaTEIIBHBIX

oTHomIeHU! Omoka b1.2 ¥ MEXTUCHUIIIMHAPHO CBSA3aHA C MOAJACPKUBAIOIIMMU TUCIUIUIMHAMU:
OCHOBBI TPOTPAMMHUPOBAHUS U TOCIEAYIOMUMHU JAUCIUILIMHAME: METOIBI PabOTBHI C OTKPBITHIMU
TAHHBIMU U METOBI PA0OTHI C OONBIITUMH JAHHBIMU.

3 CTpyKTypa H colepkaHue TUCHUILTHHBI
OO11ast TPYA0EMKOCTh AUCIUILTHHBI COCTaBIIsACT 4 3aueTHbie equauibl (144 yaca).
3.1 Buabl yueOHoii padoThl U TPYA0EMKOCTD /IJIsl 04HOi (hopMBbI 00ydeHHsI
Ne . KoanuectBo CemecTpbl
Buj yueOHoii padoThI
n/n 4acoB 6
1 | AyanTopHble 3aHATHA 72 72
B ToMm yucne:
1.1 | Jlexuuun 18 18
1.2 | Cemunapckue/mpakTUYECKUE 3aHATHSL
1.3 | JIJaboparopHble 3aHATHA 54 54
2 | CamocTosiTeIbHAsI padoTa 72 72
3 | Ipome:kyTOUYHAsI aTTECTALUSA
Hud. 3auer Hud.3auer
Uroro: 144 144
3.2 TemaTnuyeckuii MiaH U3yYeHUs TUCHUNIMHBI JJIs1 04HO# opMBI
o0yueHust
TpyroeMkocTh, 4ac
AyauTopHasi padora
Camoc
Ne
o/ Pa3nenani/TeMbl CeMHH/ap Jabop | Ipaxr TOSATE
S —— Beero | Jlex CKHe aToOpH | MYecKa | o
n MpaKTU4e | ble b
017011 padort
CKME | 3aHATH | OATOT | =
3aHATUS s OBKa
1 Pacrnipenenenue BeposiTHOCTER 18 2 6 10
CIYYailHbIX BEJIMYUH
2 Onenky napaMeTpoB pacipeesIeHui 20 2 8 10
BEPOATHOCTEN
3 Meroabl aHanu3a 3aKOHOB 20 2 8 10
pacrpeiesieHHs] BEpOSTHOCTEMN
CITyYaiHBIX BETUYHH
4 [IpoBepka rumore3 o 3HAUCHUAX 20 2 8 10
apaMeTpPOB paclpeIeIeHUs
5 MeTo1bI HCCIeI0BaHUS CBSA3EH MEXKIY 20 2 8 10
CIIy4aiiHBIMHU BEJTMUMHAMH




6 CTaTUCTHUYECKHE METOIBI aHATN3a 22 4 8 10
MHOTOMEPHBIX JaHHBIX

7 OneHnBaHuE MJIOTHOCTH U (DYHKITHH 24 4 8 12
BEPOSITHOCTH
HTroro 144 18 94 72

3.3 ConepxaHue TUCHUNTHHBI

[IpenBaputenbHble 3aMe4aHNs BEPOSITHOCTHOIO U CTATUCTUYECKOTO XapaKTepa.

HuckpeTtHble pacnpenenenus. HenpepblBHbIE pacnpenesieHUsI.

O6mume 3ameuyanus. OIEHKH THIIAa MAaKCUMAJILHOTO TIpaBaonooous (M-onenkn). JInneitabie
KOMOHWHAIINY TOPSTKOBBIX CTaTUCTUK (L-orienkn). O1eHKH, MOJIy4aeMbIe B PAHTOBBIX KPUTEPUIX
(R-omenkn). OnieHKH MeTo1a MUHMMAIbHOTO pacctosinust (R-orenkn). baiiecoBckoe orieHuBaHue.

PobGactHOCTh B cTaTucTrke. OOIIMe OCHOBBI. 3a4eM HYKHbI pOOACTHBIE MPOIIECTYPHI.
KauectBennas pobactHocts. KonnuectBenHas podactHocts. MHbHUHUTE3eMaTIbHbIE ACTIEKTHI.
OO0mast uaest BeIYMCiIeHus: pobacTHhIX oneHoK. PobactHOCTs M-0o1ieHOK. [Tapamerpuueckas
npoueaypa oTOpakoBKH aHOMAJIbHBIX HAOI0IeHUI

OO0111e KpUTEPUH COTIacus

CrnenuaibHble KPUTEPUU COTTIacus

CpaBHeHME TapaMeTPOB paclpeieICHUsI.

Henapamerpuuecknue Kputepuu 0OJJHOPOJHOCTH CTATUCTHYECKUX aHHbIX. Kpurepun Tpenna
U ciryyaiHOCTH. TosepaHTHbIE TIPEIeTIbI.

JvcriepcMOHHBIN aHaIU3

Koppensaunonssiii ananus

Perpeccuonnslii ananus

MeTtobl CHUXKEHHS pasMepHOCTA. MeTobl (haKTOpHOTO aHan3a. MHOrOMepHOe
IIKaJUPOBAHUE.

OrneHnBaHMe MIIOTHOCTH U (DYHKIIUU BeposATHOCTH. [lapaMeTpudeckre OICHKH TUIOTHOCTH.
['ucTorpamMmel U iAEpHBIE OLIEHKH TUIOTHOCTH. CBOMCTBA AJIEPHOM OLEHKH OJHOMEPHOM MIIOTHOCTH
Bri6op mupunsl okHa. PedepenTtHsie aBpuctudeckue npasuna. [logcranoBka. KpoccBanuaanus Ha
OCHOBE HAaMMEHBIUX KBagpaToB. Kpocc-Banuaaius Ha OCHOBE Mpapaonoaoous. byrcrpanosckue
MeTo/Ibl. YacTOTHAS U sifiepHasi OlleHKa (PYHKIIMHU BEPOSITHOCTH. S1iepHOe OlIEHUBAaHKE TUIOTHOCTHU B
Ciydae CMENIaHHBIX JUCKPETHBIX U HEMPEPHIBHBIX TaHHBIX [locTpoeHne 1OBEpUTETHHBIX
uHTepBaioB [Ipoknarue pazmepHocTu. OnieHMBaHKUE YCIOBHOM IJIOTHOCTHU. flIepHOE OLIeHUBaHUE
YCJIOBHOM TIJIOTHOCTHU. SIiepHoe onieHnBaHue GyHKIMH YCIOBHOTO pacrpeesieHus. Saepaoe
OIICHMBAHHE yCIIOBHOM KBaHTHIU. Mojenu OMHapHOTO BHIOOpA M CYETHBIX JTAHHBIX.

3.4 TemaTuka J1a00paTOPHBIX 3aHATHI

[IpenBapuTenbHble 3aMedaHns 00 UCMOIB3YEMOM MaTeMaTHYECKOM arnapare.

MHuoromepHoe HOpMaIbHOE pactpesenenue. Pacnpenenenue TuHeHHON KOMOMHAIIMH
HOPMAJIBHO PACHpEeIeTICHHBIX BEIMYNH; HE3aBUCUMOCTh BEJIMYHH; YaCTHBIE PACIPEICTICHUSI.
YcroBHBIE pacTipeiesIeHNs] 1 MHOKECTBEHHBIN KOA(PPHUIIMEHT KOPPesiuu. XapakTepucTudecKast
(bYHKIMS; MOMEHTBI.

HccnenoBanue cBOKWCTB OLIEHOK NTapaMETPOB pacpeIeIeHUH BEPOATHOCTEN 110
SMIIUPUYECKUM JTAHHBIM

BaitecoBckoe orieHMBaHNE

DKCTepuMEHTAIbHOE HCCIIeI0BaHNE POOACTHOCTH OIICHOK

Kpurepuu npoBepky OTKIOHEHHS paclpeleeHUst OT HOPMaJIbHOTO 3aKOHa

CrnenuanbHble KPUTEPUU COTIIACUs

[TonGop KPUBBIX pacrpeeeHns] BEPOSITHOCTEH 110 SKCTIEPUMEHTAIBHBIM JJaHHBIM

JlucniepcuoHHBIN aHAIU3




Koppensitimonnsiit ananus

Aunroputmbl BocctaHoBieHus perpecun. MHK. Henapamerpuueckas perpeccus.
MHoromepHas IuHeiHas perpeccus. Henmuneiinbie 000011eHns JIMHEHHON perpeccuu.
Jloructuueckas perpeccus

MeToabl CHUKEHHUSI pa3MEePHOCTH. MeToibl (PakTOpHOTO aHAU3a.

MHoroMepHoe IKAIMPOBAHUE.

OneHka II0THOCTH COBMECTHOT'O PacIpeieIeHUs

4 YyeOHO-MeTOaAMYECKOE H MH(OPMAIIMOHHOE o0ecriedeHmne

4.1 HopmatuBnblie 10KyMeHTbI 1 [OCTsb1

1. . ®enepanbublii 3akoH 0T 29 nexadps 2012 roga Ne 273-03 «O06 ob6pazoBaHuU B
Poccuiickoit @eaepanuny (C U3MEHEHUSMH U TOTIOTHEHUSIMH );

2. @enepanbHbI rocy1apcTBEHHBIH 00pa30BaTeIbHbBIN CTaHAAPT BhICLIETr0 00pa3oBaHus -
OaxanaBpuat no HanpasiaeHuto noarorosku 09.03.03 Ilpuknagnas nunpopmaTuka, yTBEp>KIACHHbBIN
npuka3oM MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 19.09.2017 Ne 922,

3. IIpuxa3z MunucrepctBa oopazoBanus u Hayku PO ot 05 anpenst 2017 r. Ne 301 «O6
yrBepxkaeHuU [lopsiika opraHn3anuy 1 OCyIecTBICHUS 00pa30BaTeIbHOM EATETbHOCTH I10
o0pa3oBaTesIbHbIM IIPOrpaMMaM BBICIIET0 00pa30BaHus — IporpaMMamM OakanaBpuara,
IIporpaMMamM CHEUAINTETA, IPOrpaMMaM MarucTpaTypbl;

4. Tlopsimox pOBEICHHS TOCYIAPCTBEHHOW UTOTOBOM aTTECTAIIMHU TT0 00pa30BaTEIbHBIM
porpaMMam BBICHIEr0 00pa30BaHus — MporpaMMam OakanaBpuara, IporpaMmam CIelaaIuTeTa 1
IporpaMMaM MarucTparypbl, yTBEpKJI€HHBIN MprkazoM MunobpHayku Poccuu ot 29 utons 2015 r.
Ne 636;

5. IlonoxeHue o MpakTUUYECKON MOArOTOBKE 00YUaIOLIUXCsl, YTBEPHKACHHOE PUKA30M
MunucTepcTBa HayKHU U BbIciero oopasosanus Poccuiickoit @enepanuu 1 MuHUCTEpCTBA
npocenieHus Poccuiickoit @eaepanmu ot S aBrycta 2020 r. Ne 885/390.

4.2 OcHOBHasi IMTEpaTypa

3amsatul, A. B. UHTemuekTyansHbli aHaIU3 TaHHBIX : yuyeOHoe nmocodue / A. B. 3amstun. —
Tomck : TT'Y, 2020. — 196 c. — ISBN 978-5-94621-898-6. — Tekcr : anexkTpoHHbIi // JlaHb :
ANEeKTpoHHO-O0nbmoreuynas cucrema. — URL: https://e.lanbook.com/book/202415 (nara
obparmenust: 24.09.2023). — Pexum goctyna: st aBTOPHU3. MOIH30BaTEICH.

4.3 lonoJHUTEIbHAS JIUTEPATypa

Makkunuu, Y. Python u ananu3 nanaeix / Y. MakKUHHH ; IEPEBOJT C aHTIIUHACKOTO A. A.
CrnunknHa. — 2-oe w3, uctp. u gorn. — Mocksa : JIMK Ilpecc, 2020. — 540 c. — ISBN 978-5-
97060-590-5. — Tekcr : anexkTpoHHBIN // JIaHb : aneKkTpoHHO-0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/131721 (narta obpamenus: 24.09.2023). — Pexum pocrymna: ams
aBTOPU3. MOJIb30BATENCH.

4.4 JnexkTpoHHBIE 00pPa30BaTeIbHbIE PECYPCHI
https://online.mospolytech.ru/enrol/index.php?id=278

4.5 JInuieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHOe
o0ecmeuyenmne
Visual Studio Code
Bbpaysepsr Chrome, Edge, Firefox

OpenVPN c npaBamu 1 3aMycKa y CTyA€HTOB
Filezilla

robhE



PuTTy

Git

Python 3.10
Anaconda

N O

4.6 CoBpemMeHHbIe IPO(eccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBbIEC CHCTEMBI

1. https://www.elibrary.ru/
2. http://www.machinelearning.ru/

5 MarepuaibHO-TeXHHYECKOE o0ecrneueHne

s mpoBenieHust 1ab0paTOPHBIX paboT M CaMOCTOSTENLHONW paboThl CTYACHTOB MOIXOISAT
ayJIUTOPUHU, OCHAILLECHHbIE KOMIIBIOTEpPAMH C IPOrPpaMMHBIM OOECHEUYEHHEM B COOTBETCTBUHU CO
CIIMCKOM B IYHKTE 4.5 U NOAKJIIOYEHHbIE K MHTEPHETY.

Yucno pabouyux MECT B ayAUTOPUM JOJDKHO OBITh JIOCTaTOYHBIM ISl OOecredeHus
UH/IMBUAYAIbHOU pabOThI CTYICHTOB.

Pabouee mecTo npenoaasaress JOKHO ObITh OCHALEHO KOMIIBIOTEPOM € HOJKIFOUYEHHBIM K
HEMY IPOEKTOPOM WJIM WHBIM aHAJIOTHYHBIM 1O ()YHKIIMOHAILHOMY HAa3HAYEHUIO 000PY0BaHUEM.

6 MeToanueckne peKOMeHIAUNH

6.1 MeToanyeckue peKoMeHAallUM JIS NIPenogaBaTeis 0 OpraHu3anuu
00y4eHuUs

1. Ilpu moAroTOBKE K 3aHATUSAM ClEAyeT MpeABapUTEIbHO MPOpadoTaTh MaTepHall 3aHITHS,
IPEyCMOTPEB €ro MoJiady TOYHO B OTBEJEHHOE /IS 3TOTr0 BpeMs 3aHATusA. ClelyeT NOAroTOBUTh
HEOoOXO0MMbIe MaTepuajbl — TEOpPETUYECKUE CBEACHHU, 3a1auu U Ap. [Ipu mpoBeneHun 3aHsATUSA
clleZlyeT KOHTPOJIHMPOBAThH MM0JIady MaTepuasia U pelleHue 33JaHui ¢ yueTOM y4eOHOro BpEeMEHH,
OTBEACHHOTO JUJIS 3aHATHS.

2. Ilpu mpoBepke pabOT W OTYETOB CIEAYET YYUTHIBATH HE TOJBKO IPABHIBHOCTh
BBIMOJHEHUS 3aJjaHUil, HO M ONTUMAJIbHOCTh BHIOPAHHBIX METOJIOB pEIIEHHUS, MPaBUIBHOCTh
BBIIIOJIHEHUSI BCEX €0 ILIaroB.

6.2 MeTonnueckue peKoOMeHIAIUH IS 00yYaIOIINXCSI TI0 OCBOECHHUI)
AUCIHMIIINHBI

I/I3y‘-I€HI/I€ AUCHUILIAMHBI OCYHICCTBIACTCA B CTPOTOM COOTBETCTBUU C IICJICBOfI YCTaHOBKOﬁ B
TECHOH B3aMMOCBSI3U yUeOHBIM TIaHOM. OCHOBO# TEOPETUYECKOI MOTOTOBKH CTYICHTOB SIBIISTFOTCS
JIEKIIMHM U CaMOCTOsITEIbHAs padoTa.

B mpomecce caMocTOsITETPHONH pPa0OTBI CTYIEHTHI 3aKPEIUISIOT W YIUIyOJSIFOT 3HAHMSA,
IIOJIYYEHHBIE BO BPEMs ayIUTOPHBIX 3aHATHM, TOTOBITCS K IPOMEXYTOYHOM ATTECTALIMM, & TAKKE
CaMOCTOSITEIIEHO U3YYalOT OT/ICIbHBIC TEMbI YUEOHOH MTPOrpaMMBbI.

Ha zamgtuax CTYACHTOB, B TOM YHCJIC IMPCANOJararommux MPaKTUYCCKYIO ACATCIbHOCTD,
OCYIIECTBIISIETCS 3aKPEIJICHUE TTOJTYUYCHHBIX, B TOM YHCJIE M B MPOIECCE CAMOCTOSITEIBHOM paboTHI,
3Hanmid. Ocoboe BHUMaHUE OOpaimiaeTcss Ha Pa3BUTHE YMEHWUH W HABBIKOB YCTAHOBJICHHS CBS3U
TIOJIOKEHUN TEOpUH C MTPOPECCHOHATLHON ICATEIIEHOCTHIO OYAYIIETO CIeIUAINACTA.

CamocrosiTenpHass paboTa OCYIIECTBISIETCS WHAMBHIYadbHO. KOHTPOIB caMOCTOSITETHHOM
paboThI opraHu3yeTcs B ABYX (popmax:

. CaMOKOHTPOJIb M CAMOOIICHKA CTYCHTA;

. KOHTPOJIb CO CTOPOHBI MPEToiaBaTeliei (TEKYIUil U IPOMEIKYTOUHBIN ).

TeKylmii KOHTPOJIb OCYILECTBIISIETCA HA Ay IUTOPHBIX 3aHITHUSX.

Kputepusimu OlIeHKH pPe3y/IbTaTOB CAMOCTOSTEIBHOM PabOThI CTYICHTA SBJISIFOTCS:
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. YPOBEHBb OCBOEHUS CTYJIEHTOM yu4eOHOr0 MaTepuarna;

. YMEHHUSI CTyJIEHTa WCIOJNb30BaTh TEOPETUYCCKHE 3HAHHWS TP  BBITIOJTHEHUH
MPAKTHYECKUX 3a7a4;

. c(hOPMHUPOBAHHOCTH KOMITCTEHIIHIA;

. odopMIIeHHE MaTepraja B COOTBETCTBUU C TPEOOBAHUSMH.

[IpuBeTcTBYyeTCs 00CYXKAEHHE cCaMUX 3aJaHHi ¢ IPYTUMH CTyJIEHTaMHU: MOXHO KakK JaBaTh,
TaKk ¥ MOJIy4aTh COBETHI MO OOIIEH CTpaTeruu BHITIOJHEHHUS W HW3yYEHUs MarepHualia, JaBaTh H
MOJIy4aTh MOMOIIb B oTiaake. OAHAKO MHUCATh KOJ CTYACHT JOJDKEH CaMOCTOSATENbHO. JlenuThes
KOJIOM WJIM ITUCATh €T0 COBMECTHO 3aIIPELICHO.

7 @oHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLICHUBAHMS Pe3y/JIbTAaTOB 00y4eHus!

[IpuBeneHHbIC HIKE TPaBWIIA BHICTABJICHUS OIICHOK M OIO3JaHUN MOTYT OBITh H3MEHEHBI,
€ClIM TperojaBaTelib CoOYTET JTO HEOOXOAMMBIM. BakHO, YTOOBI CTYAEHTBHI PETYJSPHO
IPOCMAaTPHBAJIH IJIaH Kypca, BeutoskeHHBIH B CJ1O, Ha ipeMeT ero OOHOBIICHUS M U3MEHEHHUS.

JlocTiKeHre KOMIIETCHIIMH OLICHUBAETCS C MOMOILBIO JIAOOPATOPHBIX PabOT U pyOEKHBIX
koHTposiel. Muaukatopsr MOIIK-8.1, MOIIK-8.2, MOIIK-8.3 3amoxeHs! B TeMax 1-7.

B cooTBeTCTBHM C IJIAaHOM Ha TUCIMILIIMHBI CTYZEHTaM BbIIAIOTCS 3aJJaHUs Ha TAOOpaTOpHbIE
pabotel. [Tomumo TpeGoBaHuil u onucanus (QyHKIHMOHANA B paboTe yKa3aH KpaillHMHl CpOK clayu.
Jns cnaun 1abopaTopHOM pabOThI CTYyIEHTY HEOOXOIUMO HPUCIATh CCHUIKY Ha PENO3UTOPUN B
GitHub Classroom u Ha XOCTHHI, TI/¢ pa3MelIeH pe3yabTaT paboThl C pealn30BaHHBIM
(GYHKLHOHAJIOM, OIMCAaHHBIM B 337aHuu. PaboTta cuuraeTcs cnaHHoi ecinu B Hel peanuzoano 80%
u O6osee TpeOoBaHUi U (PYHKIIMOHAJIA, OTIMCAHHOTO B 33JJaHUH.

CTyaeHTbl JODKHBL 3apaHee coo0IaTh O TOM, YTO Y HUX MOTYT BO3HUKHYTh TPYIHOCTH CO
CBOCBPEMECHHOW cradeil 3afaHvs WM TpoekTa. [Ipu HamMuuMu peanbHBIX TPUYHH 3aIEPiKKU
CTYJCHTaM CJIeJlyeT KaK MOXHO CKOpee CBA3aTbCsl C IpernojaBareleM U OOCYAUTh BO3MOKHBIE
YCIIOBHSL.

7.2 lIkaja 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00y4YeHHUsI

[IpomexyTounast arrecTanusi o0yyaronuxcs B Gpopme 3a4éra MPOBOAUTCS MO pe3ybTaTaM
BBITIOJTHCHHSI BCEX BHUJIOB Y4eOHOH pPabOTHI, MPEIyCMOTPEHHBIX YYCOHBIM IUTAHOM IO JaHHOU
TUCIUILINHE (MOJYIT0), IPU 3TOM YUUTBIBAIOTCS PE3YIbTAThl TEKYIIET0 KOHTPOJS yCIIEBAeMOCTH B
TedeHne cemectpa. OIEHKa CTETNCHH TOCTHKCHHS OOYYarONIUMHUCS IUIAHUPYEMBIX pPe3yIbTaToB
oOydeHHs MO0 MAWCHUIUTHHE (MOIYJII0) TPOBOAUTCS TMpernojaBaTelieM, BEAyIIUM 3aHATUS IO
JTUCITUTUTAHE (MOJTYJTI0) METOJIOM IKCIIEPTHOM olleHKH. [0 uTOramMm mpoMeKyTOYHOM aTTeCTaI[|H 110
TUCITUTIMHE (MOYJIIO) BBICTABIISETCS OIEHKA «3aYTEHO» WIIH «HE 3a4TCHOY.

K mpomexxyToYHOW aTTecTally JOMYCKAIOTCS TOIBKO CTYACHTHI, BHITOJIHUBIINE BCE BUIIBI
y4eOHO paboThl, MPeyCMOTPEHHBIE pabodel mporpaMMoi TUCIUTIIHHEL.

[[Ixana oneHUBaHUS

Onucanue

3auyTeHo

BrinmonHeHsl Bce BUIBI yueOHOW palOTHI, MPeaycCMOTpeHHbIE yueOHbIM TuiaHoM. CTyaeHT
JIEMOHCTPHUPYET COOTBETCTBHE 3HAHUH, YMEHUI, HABBIKOB MTPUBEJICHHBIM B Ta0JIMIIaX TTOKA3aTeNCH,
OTepUpyeT MPUOOPETCHHBIMU 3HAHUSAMH, YMEHHUSMHU, HABBIKAMH, TPUMEHSET HX B CUTYyaIHsX
MOBBIIIEHHONW CcJOXKHOCTU. [Ipy 3TOM MoOryT OBITH JOMNYIIEHbl HE3HAUMTEIbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYTHEHUS TIPU aHATUTHYECKUX OTEpaIusiX, IEPEHOCe 3HAHUN U YMEHUW Ha HOBBIC,
HECTaH/IaPTHHIE CUTYAaI[HH.

He 3aureno

He BemonneHn oauH wiam Oosiee BUAOB ydeOHOM pabOThI, MPEIyCMOTPEHHBIX yYEOHBIM
wianoM. CTyIeHT JeMOHCTPHPYET HEMOJHOE COOTBETCTBUE 3HAHWH, YMEHHW, HABBIKOB
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NPUBEJCHHBIM B TaOJHMIIaX IOKa3aTesied, MOMyCKAlOTCS 3HAYUTEIbHbIE OINMOKH, IMPOSBISETCS
OTCYTCTBHME 3HAHMI, YMEHHI, HABBIKOB 10 sy NOKA3aTeNIel, CTYAEHT UCIIBITHIBAET 3HAUYNTEIIbHBIC
3aTpyIHEHUS IPU ONIEPUPOBAHNHU 3HAHUSMU U YMEHUSIMU IIPU UX NIEPEHOCE HAa HOBBIE CUTYalUH.

7.3 O1ieHOYHBIE CpeICTBA

7.3.1 Texkymuii KOHTPOJIb

TUITIOBOE 3AJAHMUE [Ins kaxnoro Bapuanrta tpedyercs: 1. [IpeacraButh onbITHBIC
JTAaHHBIE B CTPYIIITUPOBAHHOM BHJIE, pa30uB Ha k paBHOOTCTOSIINX YACTUYHBIX HHTEPBAJIOB. 2.
Haiitu smnupuueckyro GpyHKIUIO pacpeeneHus U mocTpouTs ee rpaduk. 3. [locTtpouTs moimroxn
U TUCTOTpaMMy OTHOCHUTEJIbHBIX 4acTOT. 4. BBIYMCINTE METOIOM MPOU3BEACHUN YHCIOBBIE
XapaKTePUCTUKHU BBIOOPKH: BHIOOPOUYHYIO CPEIHIOI0, BRBIOOPOUHYIO U UCIIPABICHHYIO JUCIIEPCUH,
BbIOOPOYHOE Cpe/IHee KBAJAPaTUUECKOE OTKIOHEHHE, KO3()(PULIMEHTHI aCHMMETPHUH U 3Kcliecca. S.
HaliTi TodueuHbIe OLICHKH TApaMETPOB HOPMAJIBHOIO 3aKOHA PACIPENEICHHS U IIJIOTHOCTh
BeposiTHOCTeH f(X). 6. IIpoBepuTs, cornacyercs iu npuHUMaeMasi THIoTe3a 0 HOPMaJIbHOM
pacripe/ielIeHu reHepaibHOW COBOKYITHOCTH C SMIMPUYECKUM pacipesiesieHHeM BhIOOpKH,
ucnonb3ys kpurepuu Iupcona u Koamoroposa (mpu yposHsax 3Hauumocts 0,05; 0,01).

7.3.2 IlpomMexyTouyHasi aTTeCTaluUs

KOHTPOJIBHBIE BOITPOCHI 1. Buas! ciydaiinbix coObiTuii. 2. Knaccuueckoe u
CTaTHUCTUYECKOE ONPEEICHUS BEPOSITHOCTH MOSBICHUS cOObITUS. OCHOBHBIE (DOPMYJIBI
KOoMOHMHATOpUKH. 3. [IpUHIMNI CTaTUCTUYECKON YCTOMUNBOCTH OTHOCUTEIBHBIX YacTOT. CBA3b U
paziuyue MeXay KJIaCCUYECKUM U CTATUCTUYECKUM ONPEIEICHUSIMU BEPOSITHOCTH. 4.
I'eomerpuueckoe onpenenenue BepossTHOCTU. 3aaada bropdona. 5. Anredbpa codbrtuid. [lonsaTHs
CYMMBI U TIPOU3BENIEHUS COOBITUH, UX TreoMeTprudeckas nHTepnpeTanus. OCHOBHbIE 3aKOHbI
anreOpbI coObITHI. 6. TeopeMa CII0KEHHS BEPOSITHOCTEH NI HECOBMECTHBIX COOBITUH. CleIcTBUS
u3 Hee. 7. Teopema croxeHus: BEpOSTHOCTEN JJIsi COBMECTHBIX COOBITHIA. 8. Teopema yMHOXKEeHHUS
BEPOSITHOCTEH IJIsl 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHIA. [IOHsATHE yCIIOBHON BEPOSTHOCTH. 9.
Teopema 0 BEpOSATHOCTU MOSIBICHUS XOTs OBl 0THOTO cOObITUSA. 10. DOopMyIIa MOJIHOM BEPOSITHOCTH.
11. ®opmyna bepuymnu. 12. JlokanbHas u uHTErpaibHas Teopemsl Jlamnaca. 13. Onpenenenue u
THUIIBI CIIy4aliHbIX Benn4uH. [[oHATHE 3aKOHA pacnpeneneHus Cl1y4yalHON BEIUYHHbL. P
pacripenenenus. 14. InrerpansHas QyHKIUS pacnpeaeneHus BeposTHocTel. Onpenenenue,
BEPOSITHOCTHBIN CMBICH U cBOMcTBa. 15. IlnoTHOCTH BeposTHOCTEN. Onpesesienrne, BEpOSITHOCTHBIN
CMBICI U CBOMCTBA. 16. CBsI3b MKy HHTETpaJIbHON (DYHKIMEH pactpeaesieHus BEPOSTHOCTEH U
IUIOTHOCTBIO BeposiTHOCTEH. 17. Onpenenenne, BEpOATHOCTHBII CMBICI U CBOICTBa
MaTEMaTHYECKOT0 OKUIAHUS ISl TUCKPETHBIX U HEIIPEPHIBHBIX CITyYalHBIX BEIMYUH. 18.
Onpenenenrie, BEPOSITHOCTHBINA CMBICIT U CBOMCTBA aucnepcuu. 19. buHoMuanbHbli 3aKOH
pactipeaenenus. 20. CpenHee 1 HaUBEPOSTHEHIIIEE YK CIIA TTOSBICHUH COOBITHS TP OMHOMHUAIIEHOM
pacnpenenenud. 21. 3akon pacnpenenenus [lyaccona. 22. PaBHOMEpHBII 3aKOH pacipeaesIeHUs
BEPOATHOCTEH. 23. TOKa3aTeNbHBIN 3aKOH paclpeiesieHus: BepoaTHocTel. 24. HopManbHbIN 3aKOH
pacnpeziesieHus: BEpOATHOCTEW. BepoATHOCTH nonaganys HOpMaabHO paclpeAeIEHHON CiTydailHON
BEJIMYMHBI HAa IPOU3BOJIbHBIA KOHEYHBIN UHTEpBa. 25. BepoATHOCTH Nonajianus HOpMaabHO
pacrpeaeseHHON ClIy4ailHOM BEJIMYMHBI HA MHTEPBAJl, CAMMETPUYHBINA OTHOCUTEIIBHO CPEIHErO
3HaueHus. [IpaBuino tpex curm. Teopema JlsmyHnoBa. 26. [IpeaenbHble TeOpEMbI TEOpUN
BeposATHOCTEH. 27. [IpeaMeT 1 OCHOBHBIE 3a/1a4ud MaTEMAaTUUECKON cTaTUCTUKHU. 28. [ToHsiTHE O
BBIOOpOYHOM MeToe. [ eHepaibHast 1 BBIOOpOYHAsi COBOKYIMHOCTH. 29. OCHOBHBIE TTOHATHUS
MaTEeMaTHYECKON CTaTUCTUKHU (BapUALlMOHHBIN PSJl, YaCTOTA, OTHOCUTEIbHAS YacTOTa,
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CTaTUCTHYECKOE pacipeneneHne Bbioopkn). 30. Omnupudeckas GyHKIHS paclpeesieHIs] BHIOOPKH
u ee cBoiicTBa. 31. [ToMUroH 4acTOT ¥ MOJUTOH OTHOCUTENBHBIX YacToT. 32. ['McTorpamma 4acTot u
OTHOCHTENBHBIX 4acTOT. 33. ToueuHble OIIEHKH apaMeTPOB pacrpeneneHus. TpeOoBaHus K
orieHkam. 34. Beibopounas cpennsisi. CBOHCTBO yCTOMYMBOCTH BEIOOPOUYHBIX CpeaHUX. 35.
Bri6opounas u ucnpasienHas nucnepcun. 36. IHTepBagbHbIC OLICHKHU. JOBEpUTEIHHBIN HHTEPBAI
U JI0BEpUTEIIbHAs BEpOATHOCTD. [loHaTHE TOuHOCTH OLleHKH. 37. [TocTpoeHrEe JOBEPUTEIBHOTO
MHTEpBaJIa 715l OLICHKH FeHEepaIbHON CpeiHe! IpU U3BECTHOM CPEIHEM KBaJIpaTUYECKOM
oTksioHeHuH. 38. [locTpoeHne 1OBEPUTENBLHOIO UHTEPBAIA [yl OLIEHKU T'€HEpaIbHOM cpeaHe Ipu
HE U3BECTHOM CpETHEM KBaJpaTUuuecKoM oTkJIoHeHuH. Ciyuail Masoil BbIOOpku. Pactipenenenue
CrprozienTa. 39. YpouieHHble METOBI pacyeTa CTAaTUCTUUECKUX XapaKTEPUCTUK BBIOOPKH.
VYcnosuble BapuanTel. Meto npousBenenuil. 40. Kpurepuu cornacus. YpoBeHb 3HaUUMOCTH. 41.
Kputepuii [Tupcona. 42. KoppensiiirioHHas 1 perpecCuoHHas 3aBUCUMOCTH. 43. YpaBHeHUE
BBIOOpOYHOH perpeccuu. 44. Beioopounbiii koadduimeHT perpeccun. 45. BeioopouHbIit
koa(purmeHT koppesiuu. 46. CBsi3b MEXTy BEHIOOPOUHBIMU KOA(DPHUITUEHTAMU PETPECCUu
KOPPEIALHH.
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