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1 Hean, 321244 ¥ NVIAHKPYEMble Pe3y/ibTAThl 00y4eHHs M0 JUCUMUILINHE

Heabl0 IUCUMIUIMHBI «AHAIU3 JaHHBIX» SBISIETCS YIIyOJeHHWE 3HAHUHM MPHUKIAIHOM
MareMaTU4eCcKOM CTAaTUCTUKHU, PAaCIIMpPEHHUE YMEHHH M HABBIKOB MPAKTHUYECKOTO PEUICHHUs 3ajad,
BO3HUKAIOIIMX B T'YMaHUTApHBIX U COLUAIBLHO-3KOHOMHYECKUX HayKaxX, CBA3aHHBIX ¢ 00pabOTKON
MHOTOMEPHBIX JaHHBIX.

3ajauu TUCIUIUTMHBL: — OCBOCHHE METO/I0JI0T MU pa3pabOTKH U pean3alliy CTaTUCTHYECKUX
METO/I0B 00pabOTKM M aHalnW3a MHOTOMEPHBIX JAaHHBIX, — pa3pabdoTka U aHamu3 3()(HEeKTUBHOCTH
CTaTUCTUYECKUX METOJOB aHAJIN3a MHOTOMEPHBIX JJaHHBIX, a TAK)KE 0OTPaOOTKA HABBIKOB IIPUMEHEHUS
9TOI METOJOJIOTUH B HAYYHBIX MCCIICIOBAHMUIX U PEIICHUH MPAKTUIECKUX 33]a4 00paObOTKH JaHHBIX
¥ MaTeMaTH4eCKOr0 MOJICIIMPOBAHNS, BOSHUKAIOIIMX B T'YMaHUTAPHBIX U COLUATBHO-3KOHOMUYECKUX
HayKax; — (popMUpOBaHHME YMEHHS CaMOCTOSTEIBHO pa3doMparbCsi B HMMEIOLIUXCS KOHLEMIIHAX,
METO/IaX U MOJIENIAX MPHUKJIATHOTO CTATUCTHYECKOTO aHAIM3a JAHHBIX U IPUMEHSTh UX JJISl peIIeHUs
NPUKIAJHBIX 3a/1a4, MTPOBOAUTH HAYYHBIE HCCIENOBAHUSA B OONACTH Pa3pabOTKH W MPHUMEHEHHS
METOZI0B MaTeMaTU4eCKOI CTaTUCTUKU

OOyueHrne 1O JUCHUIUIMHE «AHAIu3 JaHHBIX)» HANpaBiIeHO Ha (OpPMUPOBAHUE Y
00y4aroIUXCs CIETYIOIUX KOMIIETEHIHI:

Kon u HanMeHoOBaHUe KOMIIETEeHIIU HNuaukaTopbl 10CTHKeHUS KOMIIeTEHIHH
OIIK-8. CriocobeH pa3pabaTsiBaTh HOIIK-8.1. 3HaeT 0CHOBHBIE TEXHOJIOTUHU
QITOPUTMBI U TIPOTPAMMBbI, IPUTOAHBIE JITIS CO3JIaHUs U BHEAPEHUS HHPOPMAIIMOHHBIX
IIPaKTUYECCKOTO IPUMECHCHU A CUCTCM, CTAaHAAPThI YPABJICHUS ) KU3HCHHBIM

UKJIOM HHpopMannoHHo# cuctembl. MOIIK-
8.2. YMeeT npoeKTHUpoBaTh OJOKCXEMBI
aJITOPUTMOB, OLICHHUBATH
MPOU3BOIUTEIBLHOCTD AJITOPUTMOB U 3aTpPaThl
namsATH Ha paboTy alropuTMa, pa3padarbiBaTh
IpOrpamMMbl Ha OCHOBE CIIPOEKTUPOBAHHOTO
aJIrOpUTMA U MMPOBOJUTH OTIAAKY
MPOTPaMMBI, IPUMEHSITh METOBI CHCTEMHOTO
aHaJM3a U MaTEMaTHYE€CKOT0 MOJICTUPOBAHUS
npu pazpabotke u sKkcruryaranuu UC,
MPOBOJUTH CTPYKTYPHBIN aHATIU3,
(byHKIIMOHATBHBIN aHaIHN3, 00BEKTHO-
OPUEHTUPOBAHHBIN aHAIN3 UEPAPXUU
KJIACCOB. OCYIIECTBIIATh OPTaHU3AMOHHOE
o0ecredeHne BHIMOIHEHNs paboT Ha BcexX
CTaJUsAX U B MPOLIECCAX KUZHEHHOTO LUK
WH(POPMAITMOHHOW CHCTEMBI.

NOIIK-8.3. Bnaneer HaBbIkaMu pa3paOOTKu
MporpamMM, TOCTPOCHHUSI OJTOK-CXeM
AJTOPUTMOB H OIEHKH MPOU3BOAUTEIIHHOCTH
AJITOPUTMOB, pabOTHI C YHU(DUIIUPOBAHHBIM
SI3BIKOM BU3YaJIbHOTO MOJCIUPOBAHUSA,
COCTaBJICHUS IJIAHOBOM U OTYCTHOM
JIOKYMEHTAIIMH TI0 YIIPABJICHHUIO TPOCKTaMHU
co3aaHusl ”HOOPMAIIMOHHBIX CUCTEM Ha
CTaauAX JKU3HEHHOTO IHKJIA.




2 MecTo AUCHUILJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

ﬂI/ICHI/IHHI/IHa OTHOCUTCA K 4YacCTu,

dbopMupyeMoli  ydacTHUKaMH 0Opa30BaTeIbHBIX

oTHOmEeHUH Onoka B1.2 m MEeXAUCHUIUIMHAPHO CBSA3aHA C MOJICPKUBAIOIIMMHU JIHCIUTUIMHAMHU:
OCHOBBI IPOrPAaMMHPOBAHUS U TOCICAYIOUIMMH TUCIHUIUIMHAMHU: METOIbI PAaOOTHl C OTKPBHITHIMU
JAHHBIMH U METOJbI PAOOTHI C OOJIBIIUMH JaHHBIMH.

3 CTpykTypa u coaepxkanue JUCHUILTHHbI

OO0mmas Tpy10eMKOCTh JUCIIUIUTMHBI COCTABJISAET 2 3a4eTHhIE eUHMIIBI (72 Jyaca).

3.1 Buasl yueOHO# padoThI U TPYI0EMKOCTh /11l O4HOH (POpMBI 00y4eHH

Ne . KounuyectBo CemecTpbl
W/ Buj yueOHoii padoThl 4acoB 5
1 AyIMTOpPHBIE 3aHATHSA 36 36
B ToMm uucie:
1.1 | Jleknuun 4 4
1.2 | CeMuHapcKue/IPAKTUICCKUE 3aHATHS 14 14
1.3 | JJaGopaTopHbIC 3aHATHS 18 18
CamocrosTeibHasi padora 36 36
3 IIpome:xyTouHas arrecTanus
Hud. 3ager Hud.3auer
Hroro: 72 72
3.2 TemaTnyeckuii IVIAH U3YYECHUA AMCUMILIMHBI VISl 04HOH (POPMBI
o0yueHust
TpynoemkocTth, yac
AynuropHas padora
Ne C a6 . Camoc
€MHUHa abo aKT
n/ Pa3nenbl/TeMbl AUCHUIJIMHBI cxue/ P aTO I}; 1/111123 cKa TosATE
n Beero | Jlex P JIbHas
MpaKTH4e | ble S
1002078 pador
CKHe 3aHATH | TOATOT a
3aHATHUS s OBKa
1 Pacnpenenenue BeposiTHOCTEM 10 1 2 2 5
CIIy4YailHbIX BEJIMYHH
2 OneHky napaMeTpoB pacipeesIeHui 10 1 2 2 5
BEPOSATHOCTEN
3 Meroasbl aHaM3a 3aKOHOB 9 2 2 5
pacnpeneneHus BEposTHOCTEN
CIIy4alHbIX BEJIMYUH




4 IIpoBepka rumnores o 3Ha4YCHUAX 11 2 4 5
IIapaMeTPOB pacIpeeIICHUs

5 Mertoabl UCCIIEIOBAHUS CBA3EU MEXITY 11 2 2 2 5
CITy4allHBIMH BEJIMUMHAMH
6 CTarucTUUECKHE METOAbI aHaIN3a 9 2 2 5
MHOTOMEPHBIX JaHHBIX
7 OrneHnBaHue MIIOTHOCTH U QYHKIUU 12 2 4 6
BEPOSTHOCTU
HToro 72 4 14 18 36

3.3 Conep:kanue TUCHUILTHHBI

IIpenBapurenbHbIE 3aMe4aHUs BEPOATHOCTHOIO U CTATUCTUYECKOTO XapaKTepa.

JuckperHsle pacnpenenenns. HenpepslBHbIE pacpeeiIeHuUs.

O6mme 3amevanus. ONEHKH THIIA MAKCUMAJIBHOTO npasaononodust (M-omnenkn). JInHeinbie
KOMOMHAITNH MOPSAKOBBIX cTaTUCTHK (L-onenku). OneHKH, MoTydaeMble B pAaHTOBBIX KPUTEPHIX
(R-onenkn). Ouenku MeToa MUHUMaNbHOTO paccTosiHus (R-onenku). baliecoBckoe olieHuBaHue.

PoGactHocTs B cTaructuke. OO1IMe OCHOBBI. 3aueM HYKHBI pOOACTHBIE MPOLIEAYPHI.
KauecTtBenHas pobactHocTh. KonnuectBenHas pobactHocTh. MIHQUHUTE3eMabHBIE ACTIEKTHI.
OO0mast uaest BeraucieHus: podbacTHeIX oneHok. PobactHocts M-oneHok. [Tapamerpudeckas
npoleypa OTOpakoBKH aHOMaJIbHbBIX HaOMIOAEHUI

OO111e KpUTepUM COracHsl

Crnennanbable kputepuu cortacus CpaBHEHME

IIapaMeTPOB PACIPEICIICHUS.

Henapamerpuueckue KpuTepuu OIHOPOIHOCTH CTAaTUCTUYECKUX JaHHBIX. Kputepuu Tpenaa
U CIIy4allHOCTH. TOJIEpaHTHBIE NIPEIETIBI.

JlucriepcuOHHBIN aHAIN3

Koppensaunonnslii ananms

Perpeccuonnslii ananms

Meronsl CHMXKEHUS pa3MepHOCTH. MeTonbl (akTOpHOro aHaiuza. MHOromepHoe
HIKaJINPOBAHHUE.

OneHuBaHue MIOTHOCTH U (YHKLUHU BeposTHOCTH. [lapaMeTpruyeckue OleHKH IOTHOCTH.
['ucTorpaMMsl U siiepHbIE OLEHKU IIOTHOCTH. CBOMCTBA sIIEPHON OLIEHKH OTHOMEPHOM MJIOTHOCTH
Bei0op mupunsl okHa. PedepenTHble sBpuctuueckue npasuia. [logcranoska. KpoccBanuaanus Ha
OCHOBE HaMMEHBIIMX KBagpaToB. Kpocc-Banuanus Ha ocHOBE MpaBronofoous. byrcrpanosckue
MeTojbl. HYacToTHas U sepHas OlleHKa (DyHKIIMN BEpOATHOCTHU. SIiepHOe OlleHMBaHUE IJIOTHOCTHU B
Cllydae CMEIIaHHbIX TUCKPETHBIX U HEMPEPBIBHBIX JaHHBIX [locTpoeHne JoBEpUTENbHBIX
uHTepBanoB [Ipokisatue pazmepHocTy. OLIEHUBAaHKE YCIOBHOU INIOTHOCTHU. SIIEpHOE OLIEHUBAaHUE
YCIIOBHOM MJIOTHOCTH. SlnepHoe olleHnBaHKuEe (PYHKIIUHM YCIOBHOTO pacrpeseneHus. Snepuoe
OILICHMBAHUE YCIOBHON KBaHTUIIM. Mojienu OMHapHOTO BHIOOPA U CUETHBIX JAHHBIX.

3.4 TemaTnka 12a00paTOPHBIX 3aHATHIT

[IpenBapuTenbHble 3aMedaHus 00 UCIIOJIb3YeMOM MareMaTHYeCKOM arnapare.
MHuoromepHoe HOpMalbHOE pactpenenenue. Pacnpenenenue nuHeitHONH KoMOUHAIUN
HOPMAaJIbHO pacIpe/IeIeHHbIX BEJTMYHUH; HE3aBUCUMOCTh BEIMUNH; YACTHBIE paclpeaeseHusI.



VYcnoBHbIE paciipeesieHusl U MHOXKECTBEHHbIN Kod(uimeHT koppensunu. XapakrepucTuieckas
(YHKITUS; MOMEHTBI.

HccenenoBaHnue  CBOWCTB  OLEHOK — IMApaMETPOB  PACIpPEIEICHUN  BEPOSTHOCTEM IO
AMIMPUYECKUM JaHHBIM

baiiecoBckoe oLleHUBaHNE

OKCcIepUMEHTANIbHOE HCCieI0BaHne pOOACTHOCTH OLIEHOK

Kpurepuu npoBepku OTKIIOHEHUS PACIIPEIEICHUS OT HOPMAJIBHOIO 3aKOHA

CrnennanbHble KPUTEPUU COITIACHS

[TonGop KpUBBIX pacHpeneieHUuss BEPOATHOCTEH 10 SKCHEPUMEHTAJIbHBIM JaHHbBIM

JlucriepCuOHHBIN aHAIN3

Koppensaunonnelii ananms

Aunroputmbl BocctanoiieHus: perpecun. MHK. Henapamerpuueckas perpeccus.
MHuoromepHast TuHEWHas perpeccus. Henmnaelinbie 00001IeHus IMHEHHON perpeccuu.
Jloructuyeckas perpeccus

Metonsl CHUXKEHHS pa3MepHOCTH. MeTobl (PaKTOPHOTO aHAJIN3A.

MHoOromepHoe KaIupoOBaHUE.

OneHka IIOTHOCTU COBMECTHOTO pacpeesieHus

4 Y4eOHO-MeTOAMYEeCKOE U MH(POPMALMOHHOE 00ecreyeHne

4.1 HopmarusHbie 10KyMeHThI U 'OCThI

1. . ®enepanbubiit 3aKkoH 0T 29 nexadps 2012 roga Ne 273-03 «O06 obpazoBaHuu B
Poccuiickoit @enepanuny» (¢ U3MEHEHUSIMH U JIOTIOTHEHUSMH );

2. ®enepalibHbII rocyJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT BBICLIETO
oOpa3oBaHus - OakanaBpuar no HanpasieHuto noarorosku 09.03.03 IIpuxnagHas nHpopmarmka,
YTBEPKACHHBIN NprKa3oM MuHucTepcTBa 00pazoBaHus 1 Hayku Poccuiickoit denepaunu ot
19.09.2017 Ne 922.

3. [Tpuxa3z MunucrepctBa o6pazoBanus U Hayku P® ot 05 anpens 2017 . Ne 301 «O6
yrBepxaeHuU [lopsika opraHu3any U OCYIIECTBICHNS 00pa30BaTeIbHON AESITEIBHOCTH 110
o0pa3oBareIbHBIM IIPOrpaMMaM BbICIIET0 00pa30BaHus — MporpaMMamM OakaiaBpHara,
IporpaMMam crelnuanuTeTa, IporpaMMaM MarucTparypsl;

4. [Topsimok mpoBeieHHsI FOCYIapCTBEHHOM UTOTOBOM aTTecTaliy 1o 00pa3oBaTeIbHbIM
porpaMMam BBICIIEr0 00pa3oBaHus — MporpaMMaM OakajiaBpuara, IporpaMMaM celnuainTeTa u
porpaMMaM MariucTparypsl, yTBEp»kAeHHbIN npukazoM MunoopHayku Poccun ot 29 ntons 2015 .
Ne 636;

5. [TonoxxeHue o MpaKTUYECKOM MOATOTOBKE 00yJaroIUXCsl, YTBEpKICHHOE MPUKA30M
MunucTepcTBa HayKy U BbICIEero oopa3osanust Poccuiickoit ®denepannu 1 MuHucrepcTsa
npocsemieHus: Poccutickoit deneparuu ot 5 aBrycra 2020 r. Ne 885/390.

4.2 OcHOBHas JIUTEpaTypa

3amstuH, A. B. IHTemIekTyanbHbIi aHaau3 AaHHbIX : yueOHoe nocodue / A. B. 3amsarun. — Tomck
: TTY, 2020. — 196 ¢. — ISBN 978-5-94621-898-6. — TekcT : 31eKTpoHHBIH // JIaHb :
aNIeKTpOoHHO-O0nOMmoTeuHas cuctema. — URL: https://e.lanbook.com/book/202415 (nara
oOpamienus: 24.09.2023). — Pexxum octyna: /i aBTOpU3. TOJIb30BaTeNeH.



4.3 JlonoJiHUTeIbLHAS JIUTEpaTypa

Makkunnn, Y. Python u ananu3 ganasix / Y. MakkuHHY ; IEPEBOJ] C AaHTJIMMCKOTO A.
A. CnunkuHa. — 2-o0€ u3f., ucnp. u gon. — Mocksa : JIMK Ilpecc, 2020. — 540 c. — ISBN
978-597060-590-5. — Tekcr : anekTpoHHbIH // JIaHb : 37I€KTPOHHO-OMOINOTEUHAs CHCTEMa. —
URL: https://e.lanbook.com/book/131721 (mara obpamenus: 24.09.2023). — Pexum nocrymna:
JUIsL aBTOPU3. MTOJIB30BATEIICH.

4.4 DneKTPOHHBbIE 00pa3oBaTeIbHbIE PeCYpPChI
https://online.mospolytech.ru/enrol/index.php?id=278

4.5 JIuieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreyeHue

Visual Studio Code

bpayseprl Chrome, Edge, Firefox

OpenVPN c npaBamu 1151 3arycka y crygaeHToB 4. FileZilla
PuTTy

Git

Python 3.10

Anaconda

O N awn Pk

4.6 CoBpemeHnHblIe npodeccuoHaNbHBIE 0a3bI JAHHBIX H HHPOPMALMOHHbIE
CIIPaBOYHbBbIE CUCTEMBI

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

5 MarepuajibHO-TEXHUYECKOe o0ecneyeHmne

Jlns mpoBeneHus 1abopaTopHbIX pabOT W CaMOCTOSTENbHON pabOThl CTYEHTOB IMOIXOAST
ayIUTOPUH, OCHALICHHbIE KOMIIBIOTEpAMHU C IMPOTPAMMHBIM OOECIIEYEHHEM B COOTBETCTBUHU CO
CIIUCKOM B IIYHKTE 4.5 ¥ MOAKIIIOYEHHBIE K UHTEPHETY.

Yucno pabounx MecT B ayIUTOPHUM JODKHO OBITh JOCTAaTOYHBIM Ui OOecreyeHus
WHAUBUIYAIbHON pabOThI CTYIEHTOB.

Pabouee mecTo npenogaBaress JOKHO ObITh OCHAILIEHO KOMIIBIOTEPOM C MOJIKIIOYEHHBIM K
HEMY IIPOEKTOPOM MJIM UHBIM aHAJIOTMYHBIM 10 (PYHKLIMOHAJILHOMY Ha3HAUE€HUIO0 000PYIOBaHUEM.

6 MeToauueckne peKOMeHIALNH

6.1 MeTonnuecKkue peKoMeH/IAIMH /15l PeNnoJaBaTeJis 0 OPraHu3anuu
o0y4eHust

1. [Ipy MOArOTOBKE K 3aHATUSAM CIENyeT MpeABApUTENIbHO IMpOopadoTaTh Marepual
3aHTHSI, IPELYCMOTPEB €ro Mojadyy TOYHO B OTBEAEHHOE Il ATOro BpeMs 3aHsAtusa. Criemnyer
MOJrOTOBUTH HEOOXOAMMBIE MaTepHUaIbl — TEOPETHUECKHE CBECHUS, 3a1a4u U ap. [Ipu npoBenennu
3aHATHS CIIeAlyeT KOHTPOJIMPOBATh IOAa4y Marepuana M pelIeHUe 3aJaHud C y4yeToM Yy4eOHOro
BPEMEHM, OTBEJICHHOTO IS 3aHSTHSL.


https://www.elibrary.ru/
https://www.elibrary.ru/

2. [Ipu mpoBepke pabOT M OTYETOB CIEAYeT YYHUTHIBATH HE TOJBKO MPABUIBHOCTD
BBITOJIHEHHST 33/1aHUI, HO W ONTUMAJIbHOCTH BBIOPAHHBIX METOAOB pELICHUS, MPABUIBLHOCTh
BBIIIOJIHEHHS BCEX €0 1IaroB.

6.2 MeTroanueckue peKOMEHIAlMHU I 00yYAIOIIUXCSH 10 OCBOCHHUIO
JTACHUILIMHBI

N3yueHne qUCHUIUIMHBI OCYIIECTBISIETCS B CTPOrOM COOTBETCTBUM C LIE€JIE€BOM YCTAaHOBKOMW B
TECHON B3aUMOCBA3H y4eOHbIM I1aHOM. OCHOBOW TEOPETUYECKON MOATOTOBKH CTY/ICHTOB SIBIISIFOTCSA
JEKIMU U CaMOCTOsITeIbHAsA paboTa.

B mnpomecce camocTosTenbHONH pabOThl CTYACHTHI 3aKPEIUISIOT U YIIYONSIOT 3HaHUS,
HOJY4YE€HHBIE BO BPEMs ayIUTOPHBIX 3aHATHUI, FOTOBATCS K NMPOMEXKYTOYHOM aTTeCTallMM, a TaKxkKe
CaMOCTOSITENIBHO U3y4YarOT OT/IEJIbHBIE TEMbI YU€OHOMH NPOrpaMMBl.

Ha 3aHATHAX CTYyAEHTOB, B TOM YHUCIIE IPENIOAraloliuX MPAKTUYECKYIO NEATEIbHOCTb,
OCYIIECTBIISIETCS 3aKPEIUICHHE MOTYUYEHHBIX, B TOM YHCJIE U B IIPOLIECCE CAMOCTOSTEIbHOM paldoTHl,
3Hanuii. Ocoboe BHUMaHWE OOpamaeTcss Ha Pa3BUTHE YMEHUH M HAaBBIKOB YCTAHOBIICHUS CBSI3U
HOJIOKEHUH TeopuH ¢ Mpo(ecCHOHATBHOMN 1EATEIbHOCTBIO OYAYIIEro CrieUaIncTa.

CamocrodrenbHas paboTa OCYLIECTBISETCS MHAMBUAYanbHO. KOHTpONb camocTosATeNbHON
paboThl opranusyercs B AByX Gopmax:

. CaMOKOHTPOJIb U CAMOOLIEHKA CTY/IEHTa;

. KOHTPOJIb CO CTOPOHBI IpenojaBareneil (TeKyIuid U NpoMexyTouHblit). Texymuii

KOHTPOJIb OCYILIECTBIISIETCS Ha AyIUTOPHBIX 3aHATHUSAX.
Kpurepusimu oLieHKH pe3yIbTaTOB CaMOCTOSTEILHON paObOThI CTY/ICHTA SIBISIOTCS:

. YPOBEHb OCBOCHUS CTY/IEHTOM y4eOHOTO MaTrepuana;

. YMEHHUS CTYJACHTA HCIOIB30BaTh TEOPETUUECKUE 3HAHUSI IPU BHITIOJIHEHUH
MPaKTUYECKHUX 3a/1a4;

. c(hOpMHUPOBAHHOCTH KOMIIETECHIIHIA;

. odopmileHHEe Marepralia B COOTBETCTBUH C TPEOOBAaHUSIMHU.

[TpuBeTcTByeTCS 00CYXXJI€HUE CaMHX 3aJlaHUll C IPYIrMMH CTYIEHTaMHU: MOKHO Kak /1aBarTh,
TaK M MOJy4aTh COBETHI MO OOLIel CTpaTeruy BBINOJHEHHWS M W3y4eHMs Marepuana, J1aBaTb U
1oJlyyarb nomouib B omiagke. OJHAKo mucarbh KOJ CTYAEHT JOJDKEH CaMOCTOSITENBHO. JlenuTbes
KOJIOM WJIY IIHACATh €r0 COBMECTHO 3aIPEILICHO.

7 ®OHJ OLICHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI 1 OLCHUBAHUA Pe3yJIbTATOB 00y4eHus!

[TpuBeneHHbIe HUXKE MpaBHUJIa BBICTABIECHUS OLIEHOK U OMO3JAaHUN MOTYT OBITh U3MEHEHBI,
€ClIi TperojaBarelib COYTEeT 93TO HEOOXOoAMMbIM. BaxHO, YTOOBI CTYAEHTBI PpEryspHO
MPOCMAaTPUBAIIY TIJIaH Kypca, BeutoxkeHHBIH B CJ1O, Ha mpenMeT ero 0OHOBJICHUS MW U3MECHEHHS.

JlocTrkeHne KOMIETEHLUH OLIEHWBAETCSl C MOMOIIBI0 J1a00paTOPHBIX paboOT U PYOEKHBIX
koHTposneil. Unaukaropst MOIIK-8.1, MOIIK-8.2, MOIIK-8.3 3anoxeHsl B TeMax 1-7.

B cooTBeTCTBUM C MJIaHOM Ha JUCHMILUIMHBI CTYICHTaM BBIJAIOTCA 331aHUs HA JIAOOpaTOpHbIE
pabotsl. [Tomumo TpeboBanmii 1 onucanus GyHKITMOHAIA B pad0Te yKa3aH KpaitHui cpok ciaadn. Jljis
crauu 1aboparopHOM paboOTHI CTYIEHTY HEOOXOUMO MPHCIATh CChUIKY Ha perno3utopuit B GitHub
Classroom ¥ Ha XOCTHHI, TJ€ pa3MeIleH pe3yiabTaT padoThl ¢ pealn30BaHHBIM (YHKIHOHAJIOM,



OMKMCAHHBIM B 3ajaHuu. Pabora cumTaercs caaHHOW ecnu B Hel peanm3oBano 80% u Ooree
TpeOoBaHUH U (PyHKIIMOHAJIA, ONIUCAHHOTO B 3a/IaHHUH.

CTyneHTHI TOJDKHBI 3apaHee cooOIaTh O TOM, YTO Y HUX MOTYT BO3HHKHYTHh TPYIHOCTH CO
CBOCBPEMCHHOW clayeil 3amaHus Wi mnpoekTta. [Ipy Hamuuumu peajbHBIX MPHYUH 3aJEPKKU
CTYICHTaM CIIelyeT KaKk MOXXHO CKOpee CBS3aTbCsl C IPENoiaBareieM U OOCYIUTb BO3MOXKHBIC
YCIIOBHSI.

7.2 lllkajia 1 KPpUTEPUM OLICHUBAHNUS Pe3yJIbTATOB 00y4eHHUs

[TpomexxyTounasi arrectanus oOyJarommxcs B ¢opMme 3a4éTa MPOBOIUTCS MO pe3yiibraTamM
BBHITIOJTHCHHUSI BCEX BHUOB y4eOHOH pabOThI, MPETYCMOTPEHHBIX YUEOHBIM IUIAHOM TIO JIaHHOM
JUCIUTIIMHE (MOAYIIO), TIPH 3TOM YYUTBIBAIOTCS PE3YJIbTaThl TEKYIErOo KOHTPOJISI YCIIEBAEMOCTH B
teyeHue ceMmecTtpa. OIEeHKAa CTENEHU TOCTHKCHHS OOYYAIOIIMMUCS IUIAHUPYEMBIX PE3YIbTaToOB
oOydeHHs] 1O JUCHHUIUIMHE (MOIY/II0) MPOBOAMTCS TpENoAaBareyieM, BEAYIIUM 3aHITHS IO
JUCLHUILIMHE (MOIYIII0) METOJIOM SKCIEPTHOM oneHKH. [1o uToram mpoMeKyTO4HON arTecTaluu 1o
JTUCUUTITNHE (MOJYITIO) BBICTABIISIETCS OIICHKA «3aYTCHOY WIIH «HE 3a4TCHOY.

K mpomexxyTouHOM arTecTalnuu JOMYCKAKOTCS TOJIBKO CTYAEHTHI, BBIIIOJHUBILNE BCE BUIBI
yueOHoIi paboThl, MpeayCMOTPEHHbIE paboueil mporpaMMon JUCIUILINHBL.

IIIxana oneHUBaHMSA

Omnwncanue

3auTeHo

BrimonHeHbI Bce BUIBI y4eOHOH PabOTHI, MPEIyCMOTPEHHBIC Y4eOHBIM TuiaHOM. CTyIeHT
JIEMOHCTPHUPYET COOTBETCTBUE 3HAHHM, YMEHHI, HABBIKOB ITPUBEACHHBIM B TA0JIMIIAX TOKa3aTeJeH,
omepupyeT MPUOOPETEHHBIMH 3HAHWSIMHM, YMEHHUSMHU, HaBBIKAMH, MPUMEHSET UX B CHUTYaIUsIX
MOBBIICHHONW CNOXKHOCTU. [Ipm STOM MOryT OBITH [OMYIIEHbl HE3HAYUTENBHBIE OIINOKH,
HETOYHOCTH, 3aTPYIHEHUS IIPU aHAJTUTUYECKUX OIepalusix, IepeHoce 3HaHU U YMEHUI Ha HOBEIE,
HECTaHJIapTHBIC CUTYAIIHH.

He 3auteno

He BoimonHeH omuH uiam Oosnee BUAOB Y4eOHON pabOTHI, MPEIyCMOTPEHHBIX Yy4eOHBIM
maHoM. CTyIeHT JEeMOHCTPUPYET HEMOJIHOE€ COOTBETCTBHE 3HAHWW, YMEHWM, HaBBIKOB
MPUBEJACHHBIM B TaONMUIAX IIOKa3aTeNied, MOMYyCKAIOTCsS 3HAYUTENIbHBIE OIIMOKH, TMPOSBISETCS
OTCYTCTBHE 3HaHUM, YMEHUN, HABBIKOB IO PAJY MOKa3areyied, CTYICHT UCIBITHIBACT 3HAYUTEIIHHBIC
3aTpyAHEHUs IPU ONEPUPOBAHUM 3HAHUAMH U YMEHUSIMH MPU UX TIEPEHOCE HA HOBBIE CUTYaLlUH.

7.3 OueHo4YHbIE CpeacTBa

7.3.1 Tekymuii KOHTPOIb

TUITOBOE 3AJIAHUE

Jlist KaskJj0ro BapuaHTta Tpedyercs:

1. [IpencTaBUTh ONBITHBIE JAHHBIE B CTPYNIIMPOBAHHOM BUE, pa30uB Ha k paBHOOTCTOSIIINUX
YaCTUYHBIX UHTEPBAJIOB.

2. HaiiTu sMnupudeckyro QyHKIHIO pacipeaeseHus: U MOCTPOUTH ee rpaduk.

3. IlocTpOUTH MOJUIOH ¥ TUCTOTPAMMY OTHOCHTEIIBHBIX YaCTOT.

4. BeIYMCIUTH METOIOM MPOU3BEACHUN YHCIOBBIE XapaKTEPUCTUKH BHIOOPKHU: BEIOOPOUHYIO
CPEIHIO0, BEHIOOPOYHYIO U HCIIPABICHHYIO TUCIIEPCHH, BEBIOOPOYHOE CpeIHEe KBaIPaTHUIECKOe
OTKJIOHEHHE, KO3(PPUIIMEHTHI ACHMMETPHUH U KCIECCA.

5. HaliTu ToueuHbIe OLIEHKN NTapaMeTPOB HOPMAJIbHOTO 3aKOHA PaclpeAesIeHus U INIOTHOCTh
BeposiTHOCTEH f(X).
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6. [IpoBeputs, cornacyercs 1 MpUHUMAaEMasi THIIOTe3a O HOPMAIbHOM pacIpeielICHUH
TeHEepaJIbHONH COBOKYITHOCTH C SMITMPHUYECKUM PacCHpeaeICHUEM BBIOOPKH, UCHIONb3Ys KPUTEPUHU
ITupcona u Konmoroposa (ripu ypoBHax 3HaunMoctH 0,05; 0,01).

7.3.2 IIpomexxyTouHasi arTectanus

KOHTPOJIBHBIE BOITPOCHI
1. Buapl ciaygaliHbIX COOBITHMA.
2. Knaccudeckoe 1 CTaTUCTUYECKOE ONPEAETICHNUS BEPOSITHOCTH MOSABICHUS COOBITHS. OCHOBHBIE
(hopMyITbI KOMOMHATOPUKH.
3. IlpyHLIMI CTATUCTUYECKON YCTOMUMBOCTH OTHOCUTEIBHBIX YAacTOT. CBA3b U pa3inune MEXy
KJIACCUYECKUM U CTaTUCTUYECKHUM ONPEACICHUSAIMHU BEPOSTHOCTH.
4. T'eomeTpuueckoe orpesesieHue BeposSTHOCTH. 3anada broddona.
5. Anre0pa coObrTuii. [IoHSITHS CyMMBI M IPOU3BEACHUS COOBITHH, KX T€OMETPUUCCKas
uHTepnpeTanys. OCHOBHBIE 3aKOHBI aJITeOpbl COOBITHH.
6. Teopema ciio’keHHsl BEpOSITHOCTEH 11 HECOBMECTHBIX COOBbITHH. ClecTBHS U3 Hee.
7. Teopema CII0KEHHS BEPOSATHOCTEN SISl COBMECTHBIX COOBITHH.
8. Teopema yMHOXKEHUS BEpOATHOCTEH JUIsl 3aBUCUMBIX M HE3aBUCUMBIX cOObITU. [loHsTHE
YCJIIOBHOW BEPOSITHOCTH.
9. Teopema 0 BEpOSTHOCTH MOSIBICHUSI XOTs1 ObI OTHOTO COOBITHSI.
10. ®opmyra MoTHOM BEPOSTHOCTH.
11. ®opmyna bepnymu.
12. JlokanbHas u uHTErpaibHas Teopemsl Jlammaca.
13. Onpenenenure u TUIIBI clydalHbIX BelUYUH. [loHsATHE 3aKOHA pacnpeneneHus Ciy4yanHoi
BeNMYUHBL. Psaj pacnpenenenus.
14. aterpanpHas GyHKIMS pacnpesesieHus BeposiTHocTel. Onpesenenne, BEpOSITHOCTHBIN CMBICIT
Y CBOWCTBA.
15. IlnotHOCTE BeposiTHOCTEN. OnpezienieHne, BEpOSITHOCTHBIA CMBICT U CBOMCTBA.
16. CBsi3p MEX Ay UHTETpaJIbHON (DyHKILIMEH pacnpeieneHust BEpOoITHOCTEH U IIIOTHOCTHIO
BEPOATHOCTEM.
17. Onpenenenune, BEpOATHOCTHBIN CMBICT M CBOMCTBA MAaTEMAaTUYECKOTO OKUIAHMS JUIS
JUCKPETHBIX U HEMPEPBIBHBIX CIyYaHBIX BETUYHH.
18. Onpenenenue, BEpOATHOCTHBIN CMBICT M CBOMCTBA TUCIIEPCHH.
19. buHOMUaNBHBIN 3aKOH paCTIPEICIICHHS.
20. CpenHee ¥ HauBepoATHElIIee YKCIa MOSBIEHUH COOBITHS P OMHOMHUAIILHOM PAaCIpeAeIeHHH.
21. 3akon pacnpenenenus [lyaccona.
22. PaBHOMEpHBIN 3aKOH pacpeesIeHUs] BEPOSATHOCTEN.
23. moKa3areabHbIN 3aKOH paclpeaesICHNAs] BEPOSTHOCTEN.
24. HopMmalbHBIH 3aKOH pacIpeeleHNus BEpOoATHOCTEN. BeposaTHOCT nonagaHuss HOpMajIbHO
pacupeeneHHON CIIy4aifHOM BEJIMYMHBI Ha IIPOU3BOJIBHBIN KOHEUHBI HHTEPBAJ.
25. BeposTHOCTb MONalaHusl HOPMaJIbHO PACIIPEIEIICHHON ClIy4aliHOM BETMYMHBI HAa UHTEpBaJl,
CUMMETPHUYHBIA OTHOCUTENIBHO cpeaHero 3HaueHus. [Ipasuiio Tpex curm. Teopema JlamyHoBa.
26. IIpenenbHbIE TEOPEMBI TEOPUU BEPOATHOCTEN.
27. IlpeameTr 1 OCHOBHBIE 33141 MaTEMATUUECKON CTaTUCTUKH.
28. Ilonsarue o BEIOOPOYHOM MeTojie. [ eHepanbHas U BEIOOPOYHAsi COBOKYITHOCTH.
29. OCHOBHBIE MTOHATUSA MaTEMaTUYECKON CTaTUCTUKH (BapHallMOHHBIN Psijl, 4acTOTa,
OTHOCHUTEJIbHAs 4acTOTa, CTATUCTUYECKOE pacIipe/iesIeHHe BHIOOPKN).
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30. Dmmupuyeckast GyHKIUS pacupe/ieieHUs] BHIOOPKH U €€ CBOMCTBA.

31. IlonuroH 4acToT U MOJIUTOH OTHOCUTENBHBIX YacTOT.

32. I'uctorpaMma 4acToT U OTHOCUTEIbHBIX YacTOT.

33. ToueuHble OlIEHKH MTapaMeTPOB pacupereneHus. TpeOoBaHUS K OIICHKAM.

34. Beibopounas cpennsisi. CBOHCTBO yCTOMYMBOCTH BEIOOPOYHBIX CPEIHHX.

35. BeibopouHast 1 uctipaBiieHHAst JUCTIEPCUU.

36. NurepBanbHble OLEHKU. JlOBEpUTEIbHBIN HHTEPBAJ U JOBEPUTENbHASI BEPOATHOCTD. [loHsATHE
TOYHOCTHU OIICHKH.

37. IlocTpoeHre AOBEPUTENILHOTO HHTEpBAJIA AJIsl OLIEHKU I€HEPaJIbHON CpEeIHEN IPU U3BECTHOM
CpeIHEM KBaJApaTHue€CKOM OTKJIOHEHUHU.

38. IlocTpoeHne JOBEPUTENBHOIO HHTEPBAJIA AJIsl OLIEHKU I€HEPAJIbHON CpeIHEN MPU HE U3BECTHOM
CpeIHeM KBaJpaTuyeckoM oTkioHeHnu. Cirydaii Masoit BeiOOpku. Pactipenenenune CThrofeHTa.
39. YnpoieHHbIe METOABI pacyeTa CTAaTUCTHUYECKHUX XapaKTEPUCTHK BHIOOPKH.

VYcnoBHbIe BapuaHThl. MeTO MPOU3BEICHUIA.

40. Kpurepuu comnacusi. YpoBeHb 3HAYUMOCTH.

41. Kpurepuii [Iupcona.

42. KoppensiuuoHHas U PErpecCUOHHAs 3aBUCUMOCTH.

43. YpaBHEHUE BEIOOPOUHON perpeccuu.

44. BeiO0po4uHBIii K03()(HUITUEHT PETPECCHH.

45. Bei0opouHbIi KOADGUIIMEHT KOPPEISALINUHN.

46. CBs13b MEXy BEIOOPOYHBIMH KOA(D(DUITMEHTAMHU PETPECCHU KOPPEIIALIUH.
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