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1 I_Ie.Jm, 3alaYi U IVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyqunﬂ nmo TMCHOMIIJIMHE

Heabro muctuminabl «MaTeMaTHYeCKHe METOIbI aHATN3a JTaHHBIX» SBISAETCS YriTyOneHne
3HaHUI NPUKIaHOW MaTeMAaTHYECKOI CTAaTUCTUKH, pACIIMPEHHE YMEHHUI U HAaBBIKOB ITPAKTUYECKOTO
pelieHys 3a/1a4, BOZHUKAIOIKX B TYMAHUTAPHBIX U COLIMATIbHO-I)KOHOMUYECKUX HAyKaX, CBA3aHHbIX
¢ 00pabOTKOW MHOIOMEPHBIX J1aHHBIX.

3agauu AMCUUIIIMHBL: — OCBOEHUE METOJI0JIOTUH pa3padOTKU U pealu3allii CTATUCTUYECKUX
METOZ0B 00pabOTKM M aHaM3a MHOTOMEpHBIX JAHHBIX, — pa3paboTka U aHaiu3 3(pPeKTUBHOCTH
CTaTUCTUYECKUX METOJOB aHalli3a MHOIOMEpHBIX JaHHBIX, a TaKXke OTpabOoTKa HaBbIKOB
NPUMEHEHHs 3TOM METOJOJOTMM B HAyYHBIX HMCCIEIOBAaHMUAX WU PEUICHWH MPAKTHUECKUX 3ajad
00pabOTKM JAaHHBIX M MaTeMaTUYECKOTrO MOJEIMPOBAHUSA, BO3ZHUKAIOIIUX B TYMaHHUTapHBIX U
COLIMAJIbHO-9)KOHOMHUYECKUX HayKax; — ()OPMHPOBAHHE YMEHHS CAMOCTOSITEIBHO pa30oHpaThcs B
UMEIOLINXCS KOHLETINAX, METO/IaX U MOJAEIAX MPHUKIAJIHOTO CTATUCTUYECKOTO aHaIu3a JaHHBIX U
INPUMEHATh MX Ul PEIIeHUs MPUKIAAHBIX 3a/a4, POBOAUTh Hay4yHbIE HCCIIEOBAaHUS B 00JacTH
pa3paboTKU U MPUMEHEHUS] METOJI0OB MaTEMAaTUYECKON CTaTUCTUKU

OGy‘-IeHI/IC 10 AUCHUIIIINHE «MatemaTnueckue MCTOABI aHAaJIM3a NAHHBIX)» HAIPAaBJICHO Ha
dbopMupoBaHUE Y OOYJAIOIINXCS CICTYIONTUX KOMIICTCHITUH:

Koa v HaumMeHoBaHHue KOMIIETEHIINIA NHauKaTopbl 10CTHKEHUS] KOMIIETeH U
OIIK-8. Criocoben pa3pabaTbiBaTh NOIIK-8.1. 3HaeT OCHOBHBIC TEXHOJIOTHH
QITOPUTMBI U IPOTPAMMBI, TPUTOIHBIE IS CO37aHMS U BHEAPEHUs HH(POPMAIIMOHHBIX
HpaKTI/I‘-IeCKOFO HpI/IMeHeHI/Iﬂ CHUCTEM, CTaHI[apTI)I praBJ'IeHI/ISI KN3HCHHBIM

LUKJIOM UH()OPMALIMOHHON CUCTEMBI.
NOIIK-8.2. YMeeT npoeKTupoBaTh OJI0K-
CXEMBI AJITOPUTMOB, OLICHUBATh
IIPOU3BOJUTENIBHOCTD aJITOPUTMOB U 3aTPaThI
naMsITH Ha paboTy alropurTMa,
pa3pabarbIBaTh MPOTrpaMMbl HA OCHOBE
CIIPOEKTUPOBAHHOI'O AJITOPUTMA U MTPOBOJIUTH
OTJIaJIKy MIPOTrpaMMBbl, IPUMEHSITh METOIbI
CHCTEMHOI'0 aHAJIM3a U MAaTEMaTUYECKOTO
MOJICIIMPOBAHUS MIPH pa3paboTKe U
skcrutyatanuu C, mpoBOAUTE CTPYKTYPHBIN
aHam3, QyHKIMOHAIBHBIN aHATH3,
00BEKTHO-OPUEHTHPOBAHHBIN aHATU3
HEPAPXHHU KJIACCOB. OCYILECTBIISIT
OpraHU3aI[MOHHOE 00eCTIeYeHUE BHIOIHEHUS
paloT Ha Bcex CTaAMAX U B Ipoleccax
KU3HEHHOTO LKKJIa HTHPOPMAITMOHHOMN
CUCTEMBI.

NOIIK-8.3. BnageeT HaBbIKaMu pa3pabOTKH
IpOTpaMM, OCTPOCHHUS OIIOK-CXeM
AITOPUTMOB M OLIEHKH MPOU3BOIUTEIBHOCTH
aJITOPUTMOB, PAOOTHI ¢ YHU(DHUIIMPOBAHHBIM
S3bIKOM BU3YaJIbHOTO MOJICJINPOBAHUS,
COCTaBJICHUS [JIAHOBOW M OTYETHOU
JIOKyMEHTAlLMU 0 YIIPABJICHUIO MPOEKTAMHU
co3/1aHus UH(QOPMAIIMOHHBIX CUCTEM Ha
CTaUsIX )KM3HEHHOTO IIUKJIA.




2 MecTO TMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMBbl

JlucupmimHa OTHOCHUTCS K YacTH,
oTHomIeHu! Omoka b1.2 ¥ MEXTUCHUIIIMHAPHO CBSA3aHA C MOAJACPKUBAIOIIMMU TUCIUTUIMHAMU:
OCHOBBI MPOTPAMMHPOBAHUS M TOCIEAYIONIUMHU JUCIUTUIMHAMU: METOIbI pabOThl C OTKPBITHIMU
JTAaHHBIMU U METOBI PA0OTHI C OONBITUMH JTAHHBIMU.

3 Crpykrypa M coep:KaHue TUCHUIIHHBI

OO6miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIHI (144 vaca).

dbopMupyeMOll  yJacTHHKaMH 00pa30BaTEIIbHBIX

3.1 Buabl y4eOHOM padoThI M TPYA0EMKOCTD J1JIs1 04HOI (opMbI 00yUeHUs

Neo . KoauuectBo CemecTpbl
Bua y4eOHoii padoThI
n/n 4acoB 5 cemecTp
1 | AyauTopHble 3aHATHUSA 54 54
B ToMm uncrne:
1.1 | Jlekouu 18 18
1.2 | CeMuHapckue/mpaKkTUYECKUE 3aHATHUS 36 36
1.3 | JlaGopaTopHbIe 3aHATUSA - -
2 | CamocrosiTesbHas paboTa 90 90
3 | [IpomexyToUuHasl ATTECTAIUSA
3auer/mud.3aueT/FK3aMeH Hud.3auer
Hroro: 144 144
3.2 TeMmaTn4ecKuil MJIAH N3yYeHUS TUCUMILIMHBI JJISI OYHOH (DOPMBI
o0yueHust
TpynroemMKoCTh, Yac
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1 Pacnpenenenue BeposatHocTel 18 2 4 12
CIYYaHBIX BEJIMYUH
2 OneHku napaMeTpoB pacrpeesIeHui 20 2 4 12
BEPOATHOCTEMN
3 MeToabl aHaiIM3a 3aKOHOB 20 2 4 12
pacnpenesieHus: BEpOsSTHOCTEN
CIIyYalHbIX BEJTUYHUH
4 [IpoBepka runoTe3 0 3HaYEHUAX 20 2 4 12
MapaMeTPOB pacIpeIeICHUS
5 MeToibl uCCIEeIOBAHUS CBI3EH MEXKITY 20 2 4 14
CIIYYaiHBIMU BEJIMYMHAMH




6 CraTuCcTUUYECKHE METOIBI aHAIN3a 22 4 8 14
MHOTOMEPHBIX JIAHHBIX

7 OneHnBaHue MIIOTHOCTH U (PyHKLINUU 24 4 8 14
BEPOSITHOCTH
Hroro 144 | 18 36 90

3.3 Coneprxkanue QM CIUNTAHBI

IIpenBapuTenbHbIe 3aMe4aHUs BEPOSITHOCTHOTO U CTATUCTUYECKOTO XapaKTepa.

JuckpetHsble pacnpenenenus. HenpepbIBHbBIE paclpeeeHus.

O6mume 3ameuanus. OLEHKH TUIIA MaKCUMaJIBHOTO mpaBaonoaoous (M-ouenkn). JInneiinpie
KOMOWHAIIMHU MOPSAIKOBBIX cTaTHCTUK (L-omenkn). OnieHKH, ojrydyaeMble B paHTOBBIX KpuTepusix (R-
orieHkn). O1eHKN MEeTOo/Ia MUHUMaJIbHOTO paccTostHus (R-omenkn). baliecoBckoe orieHUBaHME.

PoGactHocTh B crartuctuke. OOIIMe OCHOBBL. 3aueM HYXHBI POOACTHBIC TMPOIEAYPHI.
KauectBennass pobGactHocTh. KonmmuecTBeHHas pobOacTHOCTh. HMH(pUHHTE3eManbHBIE AaCTICKTHI.
OOmast uzmes BbIUMCIEHUS pPOOAcCTHBIX oOuLeHOK. PobactHocTh M-omenok. Ilapamerpuueckas
mpolieIypa OTOPaKOBKH aHOMAJIbHBIX HAOII0ICHU

OO01u11e KpUTEPUH COTIacus

CrnenuanbHble KPUTEPUU COTIIACHS

CpaBHeHuE apaMeTpoB paclpeacIeHusl.

Henapamerpuueckue Kpurepun 0JJHOPOJHOCTH CTaTUCTUYECKUX AaHHbIX. Kputepuu tpenna
U CIIy4yalHOCTH. ToJIepaHTHBIE IIPEIEIIbI.

JlucriepCMOHHBIN aHAIU3

KoppensuuonHslil ananus

Perpeccuonnslit ananus

MeTtoapl CHWXKEHHMS pa3MepHOCTH. Meroabl (QakTOPHOTO aHaiau3a. MHOroMepHOe
HIKaJIUPOBaHUE.

OneHrBaHue MIOTHOCTH M (PYHKUIUHU BepoOSITHOCTU. [lapameTrprueckue OLEHKH TUIOTHOCTH.
l'ucrorpamMel U siiepHbIE OLIEHKHU IUIOTHOCTU. CBOMCTBA SAEPHOM OLIEHKH OJJHOMEPHOW IJIOTHOCTH
Br16op mupunsl okHa. Pedepentneie sBpuctuueckue npasuia. [loncranoBka. KpoccBanuaanus Ha
OCHOBE HaMMEHbLINX KBajpaToB. Kpocc-Banupanus Ha OcHOBE IpasnaonogoOus. byrctpamnosckue
MeToAbl. YacToTHas U siiepHast OLleHKa (PYHKLUHU BEPOSITHOCTU. S/ilepHOE OLICHUBAaHHUE IJIOTHOCTH B
cllydae CMEUIaHHBIX JUCKPETHBIX M HENpEepbhIBHBIX JaHHBIX [locTpoeHne aOBEpUTENBHBIX
uHTepBasioB [lpoknsatue pasmepHocTH. OLiEeHUBaHHE YCIOBHON IUIOTHOCTH. SIepHOE OlLieHUBaHME
YCIIOBHOHM IUIOTHOCTU. SlmepHoe oneHuBaHWEe (YHKIMHM YCIOBHOTO pacrpeneneHus. SnepHoe
OLIEHUBAaHME YCIOBHOM KBaHTWIN. Mo OMHapHOTo BBIOOPA U CUETHBIX JAHHBIX.

3.4 TemaTuKa NPAKTHYECKUX 3aHATHH

JlabopaTopHble 3aHATHS HE MTPETyCMOTPEHBI YY€OHBIM IIAHOM.

[IpenBapuTenbHble 3aMe4aHus 00 UCIOIB3yEMOM MaTEMAaTUYECKOM armapare.

MHoromepHoe HOpPMallbHOE pacmpenencHue. PacrpeneneHue ITWHEHHOW KOMOWHAIMH
HOPMAJIbHO PpAaCHpPENEICHHBIX BEIUYHMH; HE3aBUCHMOCTb BEIMYMH; 4YaCTHBIC paCIpPEIECIICHUS.
VYcioBHBIE pacnpesieleHus U MHOKECTBEHHBIH KOA((QUIIMEHT KOppensauuu. XapaKTepucTuuecKas
(GyHKIHS; MOMEHTBHI.

HccnenoBanue CBOMCTB  OLEHOK IapaMETPOB  PACIPENEICHUN  BEPOSITHOCTEH 110
SMIIUPUYECKAM JaHHBIM

baitecoBckoe oLieHMBaHuE

OKcIepUMEHTAIIbHOE HCCIIeI0BaHNE POOACTHOCTH OLIEHOK

Kpurepun npoBepky OTKJIOHEHUS paclpeleeHUsl OT HOPMAJIBHOTO 3aKOHa

CrienmanbHble KPUTEPUU COTIIACHUS

[TonGop KpUBBIX pacrpeieleHusl BEPOSITHOCTEH 10 SKCIIEPUMEHTAIbHBIM JaHHBIM

JlucriepCHOHHBIN aHATU3



KoppensuuonHslil ananus

Anroputmbel  BocctaHoBieHus —perpecur. MHK. Hemapamerpuyeckasi perpeccus.
MHoromepHasi nuHeiHas perpeccusi. HenuneliHple 0000IIeHHS JTMHEHHOW  PErPECCHH.
Jloructuueckas perpeccus

MeToabl CHUKEHHUSI pa3MEePHOCTH. MeTo bl (PakTOpHOTO aHAIU3a.

MHoroMepHoe IKaAIMPOBaHUE.

OneHka INI0THOCTH COBMECTHOT'O PaCIpeieIeHUs

4 YdyeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIeYeHue

4.1 HopmatuBHbie 10KyMeHTHI 1 'OCTbI

1. ®enepanbublii 3akoH 0T 29 nexadps 2012 roga Ne 273-03 «O6 o6pazoanuu B Poccuiickoit
Oenepanun» (C I3BAMEHEHUSIMU U JIOTIOTHECHUSIMU );

2. denepanbHblii TOCYAapCTBEHHBIH 00pa3oBaTeIbHbIN CTaHAAPT BHICIIEr0 0Opa30BaHUS -
OakanmaBpuat o HampasieHuto noaroroBku 09.03.03 INpuknagnas uHPOpPMATHKA, YTBEPKACHHBINA
npuka3oM MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepaunu ot 19.09.2017 Ne 922.

3. Ilpuxa3z MunucrepctBa obpa3oBanus u Hayku P® ot 05 ampens 2017 r. Ne 301 «O0
yrBepkaeHuH Ilopsaka opraHuM3allid M OCYILECTBJIEHUS OOpa30BaTENIbHOW JEATENBHOCTH IO
00pa3oBaTebHBIM IMPOTPaMMaM BBICIIIETO 00pa30BaHuUs — MporpaMMamM OakallaBpuara, mporpaMmamM
CIeIUaJInTeTa, MPOrpaMMaM MarucTpaTyphl;

4. TlopsoK TPOBEACHHUS TOCYJAAPCTBEHHOW WTOTOBOW aTTECTAIllMU 1O 00pa30BATEILHBIM
nporpaMMaM BbICHIEr0 00pa3oBaHuUs — NporpaMMaM OakajlaBpuaTa, IporpaMMmaM CHeluaiuTeTa u
IporpaMMaM MarucTparypbl, yTBEpKIE€HHbIN npukazoM MunoO6pHayku Poccun ot 29 urons 2015 r.
Ne 636;

5. IlonoxxeHue O NPAKTHUUECKON MOATrOTOBKE OOYYaIOLIUXCS, YTBEPKIACHHOE IPUKA30M
MunucTtepcTBa Haykd H BbIcIIero oOpaszoBanusi Poccwuiickoit ®epeparmuun u MuHUCTEpCTBa
npocsenieHust Poccutickoit @enepanuu ot 5 aprycta 2020 r. Ne 885/390.

4.2 OcHOBHas1 JIUTEpPATYypa

I'acanos, 3. D. HMHTennekTyanbHble cUcTeMbl. Teopust XpaHeHHs U MOMCcKa WH(POpPMALMH :

yaeOHuKk st By3oB / D. O. acanos, B. b. KyapsBue. — 2-¢ usn., ucnp. u gomn. — MockBa :
N3znarensctBo KOpaiit, 2026. — 271 c. — (Briciee oOpa3oBanue). — ISBN 978-5-534-08684-3. —
Texct : omekrpoHHbli // OOpa3oBatenbHas 1iarpopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/584574 (nata obpamenus: 11.02.2026).

Tpodumos, B. B. nTennekryanbHble CUCTEMBI NOAECPKKY NPUHATHS perieHuid. Lludposas
TpaHcopmarlysi, UCKYCCTBEHHBI HMHTEIUIEKT : yuyeOHuK ana By3oB / B. B. Tpodumos, E. B.
Tpodumoa. — Mocksa : UzmarensctBo HOpaiit, 2026. — 199 c¢. — (Bricmiee oOpa3oBanue). —
ISBN 978-5-534-21777-3. — Texkcr : anekTpoHHbIH // Obpa3oBarenbHas miatgopma FOpaiit [cait].
— URL: https://urait.ru/bcode/590642 (nata oopamenus: 11.02.2026).

4.3 JlonoiHUTEIbLHASA JIUTEPATYPA

lNanmackapos, J. I'. AHanu3 U NIpoeKTUPOBAaHUE CUCTEM C Hcronb3oBaHneM UML : yueOHuK
11t By30B / 9. I'. T'anmackapos, A. C. BopooseB. — Mocksa : M3natensctBo FOpaiit, 2026. — 125
c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-14903-6. — TekcT : SJEKTpOHHBIA //
O6pazoBarenpHas 1atdopma IOpaitt [caiitr]. — URL: https://urait.ru/bcode/588976 (mata
obpamenus: 11.02.2026).

Hab6arogra, /. C. MaremaTudeckue ¥ MHCTPYMEHTAIbHBIC METOJBI MOICPKKH MPUHSATHUS
penieHuii : yaeOHUK U paktukym 1uist By3oB / [I. C. HabatoBa. — Mocksa : U3narensctBo FOpaiiT,
2026. — 292 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-02699-3. — TekcT : 31eKTPpOHHBIN
/I Obpa3zoBarenbHas mnatgopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/583202 (nara
obpamenus: 11.02.2026).



4.4 JseKTpOHHBbIe 00pa3oBaTe/IbHbIEC PecypChl

O0P _https://online.mospolytech.ru/enrol/index.php?id=278
OBC IPR SMART (https://www.iprbookshop.ru/)
OBC Jlans (https://e.lanbook.com/)

ObpazoBarenbHas miatdopma KOpaiit. [{st By30B 1 ccy3oB (https://urait.ru/)

4.5)IuueH3M0oHHOe W  CBOOOJAHO  pacHnpocTpaHsieMoe NPOrpamMMHoOe
o0ecrieyeHue

Visual Studio Code

Bbpayzepst Chrome, Edge, Firefox

OpenVPN c npaBamu 14 3a1ycka y CTy/I€HTOB
FileZilla

PuTTy

Git

Python 3.10

Anaconda

XN RN

4.6 CoBpemeHnHble npodeccuoHaIbHbIE 0a3bl JAHHBIX U UH(OPMaIlUOHHBbIE
CIIPABOYHbIC CHCTEMbI

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

N —

5 MarepuaJbHO-TEXHHYECKOe o0ecreyeHue

Jlnst mpoBeieHUST TaOOPATOPHBIX PabOT M CaMOCTOSITEIBHOW paOOThl CTYJIEHTOB MOIXOIST
ayJIMTOPUH, OCHAIICHHbIE KOMIBIOTEPAMU C MPOrPaMMHBIM OOECII€YeHHEM B COOTBETCTBHH CO
CIIMCKOM B MMYHKTE 4.5 ¥ MOJKJIIOUEHHbIE K UHTEPHETY.

Uucno paboynx MeCcT B ayJAUTOPUU JODKHO OBITh JOCTAaTOYHBIM Ui OOecreyeHus
WHIUBUIYAIBHON pabOTHI CTYICHTOB.

PaGouee mecTo npenoaaBarens J0JKHO ObITh OCHAILIEHO KOMITBIOTEPOM C MOJKIIIOUEHHBIM K
HEMY MIPOEKTOPOM WJIM MHBIM aHAJOTUYHBIM 1O (YHKIIMOHATFHOMY Ha3HAYCHHUIO 000PYI0OBAaHHEM.

6 MeToanyecKkue peKOMeHIAIMU

6.1 Meronuyeckne peKOMEHIANMM IJIf NPeENnoAaBarTesis MO0 OPraHU3aAlHU
00y4eHus

1. Ilpu mOATrOTOBKE K 3aHATUSAM CIIEAYET MPEeABAPUTENHHO MPOpadoTaTh MaTepHall 3aHsITHS,
MPEeAYyCMOTPEB €ro MoJladyy TOYHO B OTBEACHHOE ISl 3TOTO Bpemsi 3aHsTHs. CienyeT NoAroTOBUTh
HEOoOXOUMbIe MaTepuajbl — TEOpEeTUUYECKUe CBEACHMs, 3a1auu u ap. [Ipu mpoBeneHun 3aHATHA
ClielyeT KOHTPOJIMPOBATh MOJady Marepualia U pelieHHe 3aJaHhil ¢ y9eTOM y4eOHOrOo BPEMEHH,
OTBEACHHOTO JJIsl 3aHATHS.

2. Tlpu mpoBepke pabOT W OTYETOB CJEAYyEeT YYHUTHIBATH HE TOJBKO NPABHIBLHOCTH
BBIMIOJIHEHMSI 3aJaHuil, HO M ONTHUMAJIbHOCTh BBHIOPAHHBIX METOJOB pEIICHUS, NPABUIHLHOCTH
BBITIOJIHEHUSI BCEX €r0 I1aroB.


https://online.mospolytech.ru/enrol/index.php?id=278
https://www.elibrary.ru/

6.2 MeToanyeckue peKOMEHIAUMH JUIA O0y4aloIIMXCS 10 OCBOCHHUIO
AUCHHUTITHHBI

N3ydenne TUCIUIIMHBI OCYIIECTBISIETCS B CTPOTOM COOTBETCTBHUU C II€NIEBOI YCTAaHOBKOM B
TECHOM B3aUMOCBS3H yueOHbIM MI1aHOM. OCHOBOI TEOPETUUECKON MOATOTOBKH CTYJIEHTOB SIBJISIOTCS
JICKIIUU ¥ CaMOCTOsATENbHAs paboTa.

B mpouecce camocTosITeNbHOW pabOThl CTYIEHTHI 3aKPEIUISIIOT U YIIyOJsSiOT 3HaHWUS,
MOJTyYEHHBIE BO BpEeMs ayJUTOPHBIX 3aHSATHI, TOTOBATCS K MPOMEKYTOYHON aTTEeCTalluH, a TaKKe
CaMOCTOSITENIBHO M3Y4alOT OTJEJIbHbBIE TEMbl YUEOHON MPOTrpaMMBl.

Ha 3aHsATHSX CTYIEHTOB, B TOM YHCJE MPEANOJIararolIUuX MPAKTUYECKYIO NESTEIbHOCTD,
OCYLIECTBIISIETCS 3aKPETIJICHUE MOJIYyYEHHBIX, B TOM YUCIIE U B IIPOLIECCE CAMOCTOSITEILHOW pabOTHI,
3HaHuii. Ocoboe BHMMaHUE oOpallaeTcss Ha Pa3BUTHE YMEHUW U HAaBBHIKOB YCTAHOBJICHHS CBSI3U
MIOJIOKEHUN TEOPUH C MTPOPECCHOHATFHON IEATEIEHOCTHIO OYAYIIETO CIeHAINCTA.

CamocTosaTenbHas paboTa OCYLIECTBISIETCS WHANBUAYaIbHO. KOHTPOIb caMOCTOATEIHHON
paboThI opranu3yeTcs B IBYX GopMax:

. CaMOKOHTPOJIb M CAMOOIICHKA CTY/ICHTA;

. KOHTPOJIb CO CTOPOHBI MTPENoaBaTesiel (TeKyIUi U TPOMEKYTOUHBIH ).

Texymuit KOHTPOIIb OCYIIECTBIISCTCS HA AYAUTOPHBIX 3aHITHSIX.

Kputepusimu o1leHKH pe3yIbTaTOB CAMOCTOSTEIBHON PabOThI CTYICHTA SBISIFOTCS:

. YPOBEHb OCBOCHHSI CTYJICHTOM Y4eOHOTO MaTepHara,

° YMCHUA CTYACHTA HCIOJB30BATH TCOPCTUUCCKHUEC 3HAHHA IIPU  BBINIOJHCHUU
NPaKTUYECKHX 3a/1a4;

. c(hOopMUPOBAHHOCTH KOMIIETEHITUH;

. odopmiieHHE MaTepHalia B COOTBETCTBUHU C TPEOOBAHUSIMHU.

[IpuBeTcTByeTcs 00CYKIEHHE CaMUX 3aJaHUIl ¢ IPYTUMU CTYyJIE€HTaMU: MOXHO KaK JaBaTh,
TaK M IOJIy4aThb COBETHI IO OOILIEH CTpaTeru BBINOJHEHHS M M3yYeHHs MaTepHuala, JaBaTh U
NOJIy4aTh Momoulb B oriaake. OJHAKO MUCaTh KOJ CTYJIEHT JOJDKEH CaMOCTOSITENbHO. JlenuTbes
KOJZIOM WJIH IIACATh €r0 COBMECTHO 3AMPELIEHO.

7 DOHJA OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHs

[IpuBeneHHbIe HUXKE MpaBUJIa BBICTABICHUS OIICHOK M OIMO3AaHUN MOTYT OBITh M3MEHEHHBI,
€ClI TpernojaBaTeslb CoOYTEeT 3TO HEOOXOAMMbIM. BakHO, 4YTOOBI CTYAEHTBHI PpEryJsIpHO
POCMAaTPUBAJIH IJIaH Kypca, BeuioskeHHbIN B CJ1O, Ha ipeiMeT ero 0OHOBIICHUS T U3MEHEHHUSL.

JlocTikeHre KOMITETCHIIMM OIEHWBAETCS C TIOMOIIBIO0 J1a00paTOPHBIX PabOT M PyOEKHBIX
koHTposel. Muaukatopsr MOIIK-8.1, MOIIK-8.2, MOIIK-8.3 3amoxeHbl B TeMax 1-7.

B cooTBeTCTBHMM C IJIAaHOM Ha TUCLMILIIMHBI CTYAEHTaM BbIIAIOTCS 3aJJaHUs Ha JJAOOpaTOpHbIE
pabotsl. [Tomumo TpeboBaHMii U onucaHus QyHKIMOHANA B paboTe yKa3aH KpallHHI CpPOK cIauu.
Jnsa cnaun naGopaTOpHOM pabOTHI CTyIEHTY HEOOXOIMMO HPUCIATh CChUIKY Ha PENO3UTOPHH B
GitHub Classroom ¥ Ha XOCTHUHI, TJ€ pa3MeIIeH pe3yabTaT paboThl € peaTru30BaHHBIM
(GyHKIIMOHAJIOM, ONIMCAHHBIM B 3alanuu. PaboTa cunTaercs ciaHHOM eciu B Hell peannzoBaHo 80%
u Oonee TpeOoBaHUH U (YHKIIMOHAIA, ONMCAHHOTO B 33aHUH.

CryneHTbl JODKHBI 3apaHee coo0IaTh O TOM, YTO Y HUX MOTYT BO3HUKHYTh TPYAHOCTH CO
CBOEBPEMEHHOM clayed 3ajaHus Wiad Ipoekra. [Ipy Hamuyuu peanbHBIX INPUYUH 3aJCPKKU
CTYACHTaM CJIeJyeT KaK MOXHO CKOpee CBA3aTbCs C INPENOAABATENEM U OOCYAUTh BO3MOKHBIE
YCIIOBHS.

7.2 llIkajia 1 KPUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUs

[IpomexxyTouHas arrtectamusi oOydaromuxcs B (opme auddepeHnnanTpHoro 3auéra
OPOBOJUTCA MO pe3yJbTaTaM BBIIIOJHEHUS BCEX BUIOB y4eOHOH paldoThl, MpPeayCMOTPEHHBIX
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y4eOHbIM IUJJAHOM IO JAHHOW JUCHUIUIMHE (MOJYINIO), TMPHU 3TOM YUHUTBHIBAIOTCS PE3YJIbTAThI
TEKyIIEro KOHTPOJIsS YCIEBAaeMOCTH B TedeHue ceMectpa. OneHKa CTENEeHH JOCTHXKCHHS
00yYaroMUMUCs TJIAHUPYEMBIX Pe3yJbTaTOB OOYYEHHUS MO IUCIHMIUIMHE (MOAYIIO) MPOBOIUTCS
IpenoaBaTeseM, BeAyIIUM 3aHATHS [0 JUCLUIUIMHE (MOAYJII0) METOIOM SKCIEPTHON OLIEHKHU.

[To uToram mpomMeKyTOUYHOM aTTeCTallMK MO AUCHUILUINHE (MOJYJII0) BBICTABIISIETCS OLIEHKA

KOTIIMYHO», «XOPOII0», «yAOBJICTBOPUTCIBHO» HUIIN «HCYJOBJICTBOPUTCIHLHOY.

K HpOMe)KYTOqHOfI aTTeCTallu OOIYCKAIOTCA TOJIBKO CTYACHTBI, BBIIIOJIHUBIOINEC BCC BUIBI

yueOHOM paboThl, MPeayCMOTPEHHbIE paboyeil mporpaMmol MO IUCHUIUIMHE — BBIIOJHEHUE U
3alIUTa MPaKTUYECKHUX pPabOT COTJacHO MOJYYEHHOMY 3aJaHUI0 C JOCTHXKEHHEM IOPOrOBOI0O

3HA4YCHHA OLICHKMU.

lkana
OLICHUBAHUSA

Onucanue

OTIINYHO

Cpennee 3HadyeHHe sl BcexX (OPMUPYEMBIX HA MOMEHT MPOBEICHUS
aTTeCTallMy YPOBHEH KOMITETCHIIMH — 5. BBITIOJIHEHBI BCE BUJIBI YUECOHOM
paboThI, MPeAYyCMOTPEHHBIC YIeOHBIM TUTAHOM. CTYIEHT IEMOHCTPHPYET,
COOTBETCTBUE 3HAHWH, YMCHHW, HABBIKOB TPUBEICHHBIM B TaOIHIIAX
noKasaresiel, onepupyer NpUOOPETEHHBIMU 3HAHUSIMM, YMEHUSIMU,
HaBBbIKAMH, MPUMEHSAET UX B CUTyallUX MMOBBILICHHOW CJIO)KHOCTHU. [Ipn
9TOM MOTYT OBITh JIONMYIICHBl HE3HAYUTEIbHBIC OIMIMOKH, HETOYHOCTH,
3aTPYAHEHUS NPU AHAUTUTHYECKUX OINEpalusiX, IEPeHOCe 3HAaHUN U
YMEHHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYaIUH.

Xopor1io

Cpennee 3HaueHue Uisi BceX (POPMHUpPYEMBIX HA MOMEHT MPOBEICHUS
aTTECTAIlMy YPOBHEW KOMITETCHIINH — 4. BBITIOJTHEHBI BCE BUIIBI YUECOHOM
paboThL, IpeAyCMOTpPEHHbIE Y4eOHbIM Iu1aHOM. CTyI€HT IEMOHCTPUPYET

HCIIOJIHOC, HpaBI/IHI:HOC COOTBCTCTBUC 3HaHPII>'I, YMGHI/II\/JI, HAaBBIKOB
MPUBEJICHHBIM B TAaOJIUIIaX TTOKA3aTeNIei, TMO0 €CIU TP STOM OBLITH
JIOMYIIEHBI 2-3 HECYIECTBEHHBIC OIMOKH.

Y 10BIIETBOPUTEIIHHO

Cpennee 3HaueHue Uil BceX (OpPMHUpPYEMBbIX HA MOMEHT IMPOBEICHUS
aTTeCcTalliy YPOBHEH KOMITETEHITNH — 3. BBIMOIIHEHBI Bce BUBI yUeOHOU
paboThI, MpeyCMOTPEHHBIE YIeOHBIM TIIaHOM. CTYIEHT JEMOHCTPHPYET
COOTBETCTBUE 3HAHWIl, B KOTOPOM OCBEIICHa OCHOBHas, Hauboisee
BayKHas

4acTh MaTepHalia, HO IPHU STOM JIOMYIIeHA OJIHA 3HAYUTENbHAs OTUOKA
WJIM HETOYHOCTb.

HeynoBneTBOpUTEIBHO

He pocturHyto moporoBoe 3HadeHHE XOTS Obl AJS OJHOIO YpPOBHS
dopMHUpyEeMBIX Ha MOMEHT MPOBEACHUS aTTecTalMy KomnereHuud. He
BBINOJIHEH OJMH WM 0osiee BUIOB yueOHOH paboThl, MpeyCMOTPEHHBIX
yueOHbIM TuIaHOM. CTyIEHT JEMOHCTPHUPYET HETOJHOE COOTBETCTBHE
3HaHUI, yMEHHUH, HABBIKOB NPUBEACHHBIM B TaOJMIaX MOKazaTelseH,
JIOITy CKAIOTCS 3HAYUTEIbHBIE OITMOKH, TTPOSBISIETCS OTCYTCTBHE 3HAHUH,
YMEHHMM, HaBBIKOB M0 Ppsay [OKa3aTeled, CTYyAEHT HCIBIThIBACT
3HAYUTENbHBIE 3aTPYAHEHUS IPU OTIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMHU
IIPY X NIEPEHOCE HA HOBBIE CUTYyAallUH.
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7.3 OueHOYHBIE CPEACTBA

7.3.1 Texymuit KOHTPOJIb

TUTTOBOE 3AJIAHUE Jlns kaxmoro BapuaHTa TpeOyeTcs:

1. [IpencraBuUTh ONBITHBIE JAHHBIE B CTPYIIIIUPOBAHHOM BHJI€, pa30UB Ha k paBHOOTCTOSAIINX
YaCTUYHBIX UHTEPBAJIOB.

2. Haiitu sMnupudeckyro QyHKIMIO pacipeielIeHus U OCTPOUTH ee Tpaduk.

3. IlocTpoUTh MOJIUTOH U TUCTOTPAMMY OTHOCUTENBHBIX YaCTOT.

4. BoluucauTh METOZOM IPOU3BEICHUI YNCIOBBIE XapaKTEPUCTUKH BHIOOPKH: BHIOOPOUHYIO
CPEIHIOI0, BBIOOPOYHYIO W HCIPABICHHYIO IHCIIEPCHUH, BBIOOPOYHOE CpeaHee KBAJApPaTHYECKOE
OTKJIOHEHUE, KOO(PPHUIIMEHTH aCHMMETPUH U IKCIIECCa.

5. HaiiTu ToYe4yHbIE€ OLIEHKH MapaMeTPOB HOPMAJIbHOTO 3aKOHA PACIpPEAEIEHUS U TUIOTHOCTh
BeposiTHOCTEH f(X).

6. [IpoBeputh, cormacyercs au NpUHUMaeMas TMIOTE3a O HOPMAJIBHOM pacHpeleieHUU
reHepajibHOW COBOKYIMHOCTH C 3MIUPUYECKUM pacCIpe/ieIeHUEM BBIOOPKH, HCIOJNb3Ys KpUTEPHUH
[Tupcona u Konmoropona (mpu ypousix 3nauumoctu 0,05; 0,01).

7.3.2 IlpomexyToUyHasi aTTeCTaUs

KOHTPOJIBHBIE BOITPOCHI

1. Buzsl cmydaiiHBIX COOBITHIA.

2. Knaccuueckoe W CTaTUCTHUUECKOE ONPEIEICHUS BEPOSTHOCTU TMOSBICHUS COOBITHSL.
OcHoBHBIE (HOPMYJITEI KOMOMHATOPUKH.

3. [lpuHIMO CTAaTUCTUYECKON YCTOMYMBOCTH OTHOCUTEIBHBIX 4acTOT. CBS3b W pa3iauyue
MEXIy KIACCUUYECKUM U CTAaTUCTUUYECKUM ONPEIETIECHUSIMH BEPOSATHOCTH.

4. 'eoMeTpuueckoe orpeeseHne BeposTHOCTH. 3aaaya broddona.

5. Anrebpa coObituii. [ToHATHS CyMMBI M TpOU3BENEHHsS COOBITHI, MX TreoMeTpuyecKas
uHTepnpeTanys. OCHOBHBIE 3aKOHBI aIreOpbl COOBITHIA.

6. Teopema croxeHHs BEpOSTHOCTEH I HECOBMECTHBIX COOBITHIA. CIIeICTBHS U3 HEe.

7. Teopema ClIOKEHUSI BEPOSITHOCTEH IS COBMECTHBIX COOBITHH.

8. Teopema yMHOXEHHSI BEpOSITHOCTEH ISl 3aBUCUMBIX M HE3aBUCUMBIX COOBITHIA. [ToHsATHE
YCJIOBHOM BEPOATHOCTH.

9. Teopema 0 BEpOATHOCTH MOSIBICHUS XOTS ObI OTHOTO COOBITHSI.

10. ®opMyna noaHOU BEPOSATHOCTH.

11. ®opmyna beprymnu.

12. JlokanpHast 1 HHTErpanbHas TeopeMsbl Jlamnaca.

13. Onpenenenue v TUIBI CIy4YalHbIX BeIU4MH. [IoHATHE 3aK0OHA pacnpeesieHus CllydaiiHOM
BeNWYUHBL. Py pacnpenenenus.

14. UnTerpanbHas GyHKIMS pacnpeneracHus: BeposTHocTer. OnpeeneHne, BeposiTHOCTHBIN
CMBICJI U CBOWCTBA.

15. InotHOCTH BeposiTHOCTEN. OnpenesieHne, BEPOSITHOCTHBIA CMBICI U CBOMCTBA.

16. CBsi3p MeXAy MHTErpajbHOU (QPYHKIMEW pacmpeleieHus] BEPOSATHOCTEH U MIIOTHOCTHIO
BEPOSATHOCTEM.

17. OnpeneneHue, BEPOSITHOCTHBIA CMBICII U CBOMCTBA MaTEMaTHYECKOI'O OXKHMJAHUS JUIS
JUCKPETHBIX U HENPEPBIBHBIX CIyYailHBIX BEJINYMH.

18. Onpenenenre, BEpOSTHOCTHBIM CMBICT M CBOMCTBA AUCTICPCHH.

19. buHOMMANBHBIN 3aKOH pacIpeACIICHHUS.
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20. CpemHee W HauBepOSTHEHWIEe YHCIA TMOSBICHWA COOBITHS TPU OWHOMHATHEHOM
pacnpeeneHun.

21. 3akon pacnpenenenus [lyaccona.

22. PaBHOMEPHBIN 3aKOH pacnpeaesieHus: BEPOSITHOCTEH.

23. moka3zaTeabHbIN 3aKOH paclpeeeHUs] BEPOSITHOCTEM.

24. HopManbHbIi 3aKOH pacupeie]IeHUsl BepOosTHOCTEN. BeposTHOCTh monaaaHusi HOPMaJIbHO
pacIpeesIEeHHON CIIy4YalHOM BEJIMYMHBI HA IIPOU3BOJIbHBIA KOHEYHBIN HHTEPBAIL.

25. BepoATHOCTb MNONAAAaHHUS HOPMAJIBHO pPACHPEIECIICHHON ClydyallHOM BEIWYMHBI Ha
UHTEpBajJ, CUMMETPUYHBIM OTHOCHUTEIBHO cpefHero 3HadeHus. [IpaBwiio tpex curm. Teopema
JIanyHoBa.

26. IlpenenbHblE TEOPEMBI TEOPUH BEPOSITHOCTEH.

27. IIpeameT 1 OCHOBHBIE 33a/1a4l MATEMATUYECKON CTATUCTUKH.

28. [TonsTre o BEIOOpOUHOM MeToie. [ eHepanbHas 1 BRIOOPOYHAs] COBOKYITHOCTH.

29. OcCHOBHbBIE TIOHSTHS MaTEMaTHYECKON CTATHCTHKW (BapHAIlMOHHBIA psJ, YacToTa,
OTHOCHUTEIbHAS YacTOTa, CTATUCTUYECKOE paclpeie]ieHHe BEIOOPKH).

30. Omnupuueckas QyHKIUS pacnpeaeNeHus: BBIOOPKH U €€ CBOWCTBA.

31. IloauroH 4acToT M MOJIUTOH OTHOCUTEIbHBIX YACTOT.

32. I'uctorpamMma 4acToT ¥ OTHOCUTEIBHBIX YacTOT.

33. ToueuHsle OLIEHKU MapaMeTpoB pacnpeaeaeHus. TpeOoBaHus K OLICHKaM.

34. Beibopounas cpeanss. CBOMCTBO yCTOHYNBOCTH BRIOOPOYHBIX CPETHHX.

35. BeibopoyuHas ¥ HCTIpaBIICHHAS TUCTICPCHUU.

36. WuTtepBasibHble OLICHKHU. JlOBEpPUTEIBHBIA HMHTEPBAJ W JIOBEPUTEIIbHAS BEPOSITHOCTD.
[ToHsATHE TOUHOCTHU OLICHKHU.

37. IlocTpoeHHe AOBEPUTEIBHOTO HHTEpBaja JUIsl OLEHKA TIE€HEpalbHOM CpelHel Ipu
M3BECTHOM CPEIHEM KBaJApPAaTUUECKOM OTKIOHEHHH.

38. IlocTpoeHne NOBEPUTEIILHOIO MHTEpPBAa AJIs OLEHKM I'€HEpaJbHON CpeJHEH IpU He
M3BECTHOM CpEeIHEM KBajpaThyeckoM oTkiaoHeHuu. Ciydail manoi BeIOOpku. Pacrmpenenenue
Crproz1eHTA.

39. VnporieHHble METOJBI pacdyeTa CTaTUCTUYECKHX XapaKTEPHUCTHK BBIOOPKHU. Y CIOBHBIC
BapHuaHThl. MeTo1 MPOU3BEICHHUIA.

40. Kputepuu cornacus. Y poBeHb 3HAUUMOCTH.

41. Kpurepuii [1upcona.

42. KoppensioHHasi U perpecCUOHHAs 3aBUCUMOCTH.

43. YpaBHEHUE BHIOOPOYHOM perpeccum.

44. Be1OOpOYHBII KOA(PPHUIMEHT pEerpeccuu.

45. Be1OOpOYHBI KOAPPHUIIHEHT KOPPEIISINH.

46. CBs13b MEXIy BEIOOPOUYHBIMHU KOA((HUITMECHTAMH PETPECCUU KOPPEITSIINH.
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