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1 Hean, 3212494 ¥ NJIAHUPYEMble Pe3yJIbTaThl 00y4eHHs M0 JMCUMUIINHE

Heabl0 IUCUMIUIMHBI «AHATU3 JAaHHBIX» SBISAETCS YIIyOJeHHWE 3HAHUM MPUKIATHOM
MaTeMaTU4eCKOi CTaTHCTUKHU, PAaCIIMpPEHHWE YMEHHH M HAaBBIKOB IMPAKTHUYECKOTO PEUICHUs 3ajad,
BO3HMKAIOIIMX B T'YMaHUTApHBIX U COLMAILHO-3KOHOMHYECKUX HAyKaxX, CBA3aHHBIX ¢ 00pabOTKOU
MHOTOMEPHBIX JaHHBIX.

3ajauu TUCIUIUTUHBL: — OCBOCHHUE METOAOJIOTUU pa3pabOTKH U peasln3alliy CTaTUCTHYECKUX
METO0B 00pabOTKM M aHaJlM3a MHOTOMEPHBIX JaHHBIX, — pa3paboTka M aHanu3 PPEKTHBHOCTH
CTaTUCTHYECKUX METOAOB aHAJIN3a MHOTOMEPHBIX JaHHBIX, a TAK)KE OTPAOOTKA HABBIKOB IIPUMEHEHUS
9TOI METOOJIOTUH B HAYYHBIX MCCIICIOBAHMUIX U PEIICHUH MPAKTUYECKHUX 33a]a4 00paObOTKH JaHHBIX
¥ MaTeMaTH4eCKOT0 MOJICITMPOBAHNS, BOSHUKAIOIINX B T'YMaHUTAPHBIX U COLUATBHO-3KOHOMUYECKUX
HayKax; — (popMUpOBaHHME YMEHHs CAMOCTOSTEIBHO pa30oMparhCsi B HMMEIOLIMXCS KOHLEMIHAX,
METOJaX ¥ MOJIEIISX MPHUKJIATHOTO CTATUCTHYECKOTO aHAIHM3a JAHHBIX H IPUMEHSTh UX JJISl PEIICHUS
NPUKIAJHBIX 3a/1a4, TPOBOAMTH HAYYHBIC HCCIENOBAHUSA B OONACTH Pa3pabOTKH W MPHUMEHEHHS
METOI0B MaTeMaTU4eCKOM CTaTUCTUKU

OOyueHne 1O [AUCHUIUIMHE «AHAIM3 JaHHBIX» HaNpaBlIeHO Ha (QOPMUPOBAHHE Y
00yYaronIuxcs CIeAYOIUX KOMIIETEHIIUI:

Koa v HauMeHoBanue KoMIneTeHI Ml NHaukaTopbl 10CTHAKEHHS] KOMIIETEHIHH

OIIK-8. Crnocoben paspabatsiBath | MOIIK-8.1. 3Haer OCHOBHBIE TEXHOJOTHH
AIITOPUTMBI ¥ IIPOrPAMMBI, [IPUTOJHBIE s | CO3MAaHMs M BHEIPEHUs HH(POPMALMOHHBIX
[PAKTHYECKOTO IIPUMEHEHUS CHUCTEM, CTaHJApThl YNPABICHUS >KU3HEHHBIM
LUKIJIOM HUH(OPMAIIMOHHOMN CHCTEMBI.
NOIIK-8.2. YMeeT mpoeKTHpoBaTh OJIOK-CXEMBI
aJITOPUTMOB, OLIEHUBaTh MPOU3BOAUTEIHHOCTD
QITOPUTMOB M 3aTpaThl MaMATH Ha paboTy
anropuTMa, paspalaTbiBaTh MpOrpamMMbl Ha
OCHOBE CIPOEKTHPOBAHHOIO aJIropuT™Ma H
IIPOBOJUTH OTIAAKY INPOTrPaMMBbI, NPHUMEHATH
METOABI CHUCTEMHOI'O aHaJn3a u
MaTEMaTU4ECKOr0 MOJIEJINPOBAHHUS pu
paspabotke u skcrutyatauuu MC, mpoBoauTh
CTPYKTYpHBIM  aHaJu3, (YHKIIMOHATBHBINA
aHanu3, OObEKTHO-OPHUEHTUPOBAHHBIN aHAIIN3
Hepapxuu KJIACCOB. OCYIIECTBIISATH
OpraHU3alMOHHOE OOECHeYeHNEe BBIMOIHEHUS
paboT Ha Bcex CTaaAusIX U B Ipoleccax
KU3HEHHOTO LUKJIa MH(OPMaITMOHHON
CUCTEMBI.

NOIIK-8.3. Bnaneer HaBbIKaMH pa3pabOTKH
IpOTrpaMM, MOCTPOEHHS OJIOK-CXEM alIrOPUTMOB
U OLEHKH IPOU3BOAUTEIBHOCTH aAJITOPUTMOB,
paboTel ¢  YHU(QUIMPOBAHHBIM  SI3BIKOM
BU3YQJIbHOTO MOJIEJIMPOBAHUS, COCTaBJICHHUS
IJIJAHOBOM M OTYETHOM JOKyMEHTAlUu II0
YIPaBICHUIO IIPOEKTaMU CO3/1aHus
MH(OPMAIMOHHBIX ~ CHUCTEM  HAa  CTaJusX
KU3HEHHOTO [UKJIA.




2 MecTo JUCHUILJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

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

dbopmupyemMoii  ydacTHUKaMu 00pa30oBaTeIbHBIX

oTHOWmEeHUH Onmoka B1.2 u MeXAUCHUIUIMHAPHO CBSA3aHA C MOJICPKUBAIOIIMMHU JIHCHUTUIMHAMH:
OCHOBBI IIPOTPAMMHUPOBAHUS U ITOCIEAYIOIUMH TUCHUATIIIMHAMU:

- ATOpUTMBI U CTPYKTYpPBI JaHHBIX
- Cucremsl ynpasieHus 0a3aMy JaHHBIX.

3 CTpyKTypa u coaepkaHue TUCHUILTHHBI

OO0mmas TpyI0€MKOCTh JUCIIUIUITMHBI COCTABJISET 2 3a4eTHhIE eUHMIIBI (72 Jyaca).

3.1.1. Buabl yueOHoi#i padoThl M TPY10€MKOCTh JJI1 O4HOM (popMbI 00yUeHU S

Ne KoummuecTBo CemecTpbl
W/ Buj yueOHoii padoThl 4acoB 5
1 AyIMTOpPHBIE 3aHATHSA 36 36
B ToM uuce:
1.1 | Jleknun 4 4
1.2 | CemuHapcKue/IPaKTHYECKUE 3aHATHUS 14 14
1.3 | JIaGoparopHble 3aHATHS 18 18
CamocrosTeqbHast pabora 36 36
IIpomesxyTouHas aTTeCTALMA
Hud. 3ager Hud.3auer
Hroro: 72 72
3.1.2 Buabl yueOHoi#i padoThl 1 TPYI0€MKOCThb JJIS O4HO-32049HOI (opMBbI
o0yueHus
Ne KosnyecTBo Cemectpbl
W/ Bup y4yeoHoii padoTsl 4acoB 5
1 | AyauTopHbIe 3aHATHSA 36 36
B tom uncie:
1.1 | Jlekun 4 4
1.2 | CemuHapckue/mpaKTHUYEeCKUE 3aHATH 14 14
1.3 | JJaGoparopHbie 3aHATHS 18 18
CamocrosiTesqibHas padora 36 36
IIpomeskyTOuHAsI aTTECTALUA
Hud. 3aget Hud. 3auer
Hroro: 72 72




3.2.1 Temaru4eckuii MUIaH U3yYeHUs AUCHUIINHBI 1J151 O4HOH (popmbl

o0yueHust
Tpynoemkocts, yac
AyautopHasi pabora =
2 o 2
Ne Pasnenbl/Tembl 5 2 E S g 5«
= ¥ = O m -
n/ o JUCHUILINHBI Beero Er % o %E 0 S 5 S
2 S g = S =
[5) s = B Q 5 E = 0
= TE R 28| 3|8
= X = O o, o =
S 25| S = =
SES|S = @
1 Pacnipenenenue BeposiTHOCTEM 10 1 2 2 5
CIIyYailHBIX BEJIMYHH
2 OlLieHKH MapaMeTpoB pacipeaeieHun 10 1 2 2 5
BEPOSITHOCTEH
3 MeTtoap! aHan3a 3aKOHOB 9 2 2 5
pacnpezeneHus: BeposiTHOCTe!
CIIy4YailHbIX BEJIMYHH
4 [IpoBepka runores 0 3HAYECHUAX 11 2 4 5
[apaMeTpoB paclpeesICHUs
5 MeTtoap! Hccnea0BaHMs CBA3EH MEXTy 11 2 2 2 5
CIIy4ailiHBIMU BEJIMYMHAMHU
6 CTarucTUYeCKUEe METOABI aHATTU3a 9 2 2 5
MHOTOMEPHBIX JaHHBIX
7 OneHuBaHUe MIIOTHOCTH U QYyHKIIUU 12 2 4 6
BEPOSTHOCTH
HToro 72 4 14 18 36
3.2.2 TemaTH4YeCKHUil IVIAH U3YyYeHHUS JUCHHUILINHBI JJI OYHO-3209HOMH
¢popMbI 00yUeHHs
Tpynoemkocts, yac
AyautopHasi pabora =
Ne Q = E
o
- O 0 § < = -]
n/ Pa3nennbl/TeMbl AUCHUNIMHBI ~ o E T o B2 o E
S Q3 o A o e
Bcero = 2 9 o = g o &S
11 = QL E & = S =
% ST s Z = 0o =
) S = = ST g E 0
= Eg =l 89 = a | S
= 2 3 O S o s
=S 25| S = s
8 el R = (@)
1 Pacnipenenenne BeposTHOCTER 10 1 2 2 5
CIIy4yalHbIX BEJIMYUH
2 OLieHKH TapaMeTPOB pacpeaeaeHun 10 1 2 2 5
BEPOSTHOCTEM




3 Metoap! aHaIHU3a 3aKOHOB 9 2 2 5
pacrpeneneHus BeposiTHOCTEN
CIIyYalHBIX BEJIMYHH

4 [IpoBepka runore3 0 3HAYEHUSIX 11 2 4 5
rapamMeTpOB pacIpeacICHHsI
5 Mertonbl UcClieTIOBaHUS CBA3EU MEXITY 11 2 2 2 5
CITy4allHBIMH BETMYMHAMHU
6 CTaTHUCTUYCCKUE METO/IEI aHAIM3a 9 2 2 5
MHOTOMEPHBIX JaHHBIX
7 OlieHUBaHKE TUIOTHOCTH B (PYHKITMH 12 2 4 6
BEPOSITHOCTH
Hroro 72 4 14 18 36

3.3 Conep:kanue TUCHMILTHHBI

[TpenBapuTenbHble 3aMEYaHUs BEPOATHOCTHOTO U CTATUCTUYECKOTO XapaKTepa.

JuckpetHble pacnpenenenns. HenpepslBHbIE pacpeesICHuUs.

O6mme 3amevanus. ONEHKH THIIA MAaKCUMAJIBHOTO npasaononodust (M-omnenkn). JInHeinbie
KOMOWHAITH TOPSIKOBBIX CTaTHCTUK (L-omeHkn). OueHku, mosyyaemble B paHTOBBIX Kputepusx (R-
onieHKH). OLEHKU MeTo1a MUHUMaJIbHOTo paccTosiHus (R-omnenkn). baliecoBckoe orieHMBaHue.

PobactHoCTb B cratucTrke. O01IKe OCHOBBI. 3aueéM HY>KHbI pOOaCTHBIE IIPOLIEAYPHI.
KauectBenHnas pobGactHocTh. KonnuectBeHHas poOacTHOCTh. MHQUHHUTE3EeMaNbHBIE AaCIEKTHI.
OOmast uzaes BBIYMCICHUS poOacTHBIX oOleHOK. PoGactHocTh M-oneHok. Ilapamerpuueckas
npoueaypa oTOpakoBKH aHOMaJIbHBIX HAOIIOIeHU I

OO111e KpUTEpUH COTIacHsl

CrnenuanbpHbie Kputepuu cornacust CpaBHEHUE MTapaMeTPOB paCIIpECIICHHUS.

Henapamerpuueckue KpuTepun OIHOPOIHOCTH CTaTUCTUYECKUX JaHHbIX. Kputepun tpenna
Y CIIy4allHOCTH. TOJIEpaHTHBIE NIPENETIBI.

JucriepCuOHHBIN aHAIN3

Koppensunonnslii ananms

Perpeccronnsliii ananus

Mertoapl CHMXKEHHMS pa3MepHOCTH. Metoabl (akropHOro aHanmuza. MHOToMepHoe
HIKaJINPOBAHHUE.

OneHuBaHue MIOTHOCTH U QYyHKIIUU BeposITHOCTHU. [lapameTpuyeckue OlleHKHU MIIOTHOCTH.
I'mcTorpaMMel U IEpHBIE OLIEHKH IUIOTHOCTU. CBONCTBA SAEPHOIN OLIEHKH OJHOMEPHOM IJIOTHOCTH
Br16op mmpunsl okHa. PegepenTtHrie aBpuctrnueckue npasuia. [loncranoska. Kpocepanuaanus Ha
OCHOBE HaMMEHBIIMX KBaJpaToB. Kpocc-Banuaanus Ha ocHOBe mIpaBaononobus. byrcrpamoBckue
MeTozbl. YacToTHas U siiepHasi OlleHKa (YHKIIMH BEPOSTHOCTU. SiepHOE OlleHUBaHUE TUIOTHOCTH B
Cllydae CMEUIaHHBIX JUCKPETHBIX M HENPEPBIBHBIX JaHHBIX IlocTpoeHne OBEpUTEIBHBIX
uHTepBanoB Ilpokisatue pazmepHocTu. OLEHUBAaHUE YCIOBHOW IUIOTHOCTHU. SlIEpHOE OLICHUBaHHE
YCIIOBHOW IIJIOTHOCTU. SlmepHOe oleHMBaHWe (YyHKIMHM YCIOBHOTO pacmpenencHus. SnepHoe
OLICHUBAHME YCIOBHOM KBaHTHIIM. Mozenn OMHApHOTO BBIOOPA U CYETHBIX JaHHBIX.



3.4 TemaTruka J1a00PATOPHBIX 3AHATHI

[IpeaBapuTenbHbIE 3aMeYaHUsl 00 HCIIOIB3yEMOM MaTEMaTHYEeCKOM arrapare.

MHuoromepHoe HOpMalbHOE pacipenenenue. Pacnpenenenue nuHelHo koMOUHAUN
HOPMAJIBHO PACIPEECIICHHBIX BEJIMYHMH; HE3aBUCUMOCTb BEIIMYMH; YaCTHBIE PACIIPEACIICHHUS.
YcnoBHBIE paciipe/ielIeHHs] © MHOKECTBEHHBINH K03 (PUIIMEHT Koppesiuu. XapakTepucTHIecKas
(yHKIUS; MOMEHTHI.

HccnenoBaHnue CBOMCTB — OLEHOK IapaMETPOB  PAaCHpelEeieHUM  BEpPOSTHOCTEM 1O
SMITUPUYECKUM JTAHHBIM

baitecoBckoe oLieHMBaHUE

DKCHEepUMEHTAIIbHOE HCCIeI0BaHNE pOOACTHOCTH OLIEHOK

Kpurepuu npoBepku OTKIIOHEHUS pacipeieieHusl OT HOPMAJIBHOIO 3aKOHA

CrneunanbHble KPUTEPUU COITIACHS

[TonGop KpUBBIX pacHpelesieHuss BEpOATHOCTEW IO OSKCIEPUMEHTAJIbHBIM JaHHBIM

JlucriepcHOHHBINA aHAN3

Koppensiiimonnsiii anaim3

Anroputmbl BocctaHoBiienus perpecuu. MHK. Henmapamerpuieckas perpeccust.
Mmuoromepnast nuHeiiHas perpeccusi. Henmuneiinbie 0000111eHIS JIMHEHHOM perpeccu.
Jloructuueckas perpeccus

Mertopl CHIDKEHHSI pa3MepHOCTH. MeTo/bl (PaKTOPHOTO aHAIH3A.

MHoromepHoe KaaupoBaHUeE.

OLueHKa MIOTHOCTH COBMECTHOT'O pacIpeiesIeHUs

4 Y4eOHO-MeTOAM4YEeCKOE H HH(POPMALIMOHHOE 00ecreyeHne

4.1 HopmarusHbie 10KyMeHThI U 'OCThI

1. . @enepanbHbiii 3akoH 0T 29 gexabps 2012 roga Ne 273-d3 «O6 oOpa3oBaHuU B
Poccuiickoit deneparumy (C H3MEHEHUSIMHU U TOTIOJIHEHUSIMHU );

2. ®denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBINA CTAHAAPT BHICIIETO 00pa30BaAHMS
- OakanaBpuar o HarpasieHuo noarotoBku 09.03.03 IIpukiagHas HHGOPMATHUKA, YTBEPIKICHHBIH
nprkazoM MuHHcTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparuu ot 19.09.2017 Ne 922.

3. [Tpuxa3z Munucrepcta o6pazoBanus u Hayku PD ot 05 anpens 2017 . Ne 301 «O6
yTBepkaeHnH [lopsaka opraHum3alid U OCYIIECTBIEHUS 00pa30BaTeIbHON JEsTeIbHOCTH IO
o0Opa3oBareIbHBIM IIPOrpaMMaM BBICIIETO 00pa3oBaHus — MporpaMmam 6akanaBpuaTa, IporpaMMam
CHEUaINTETA, IPOrpaMMaM MarucTpaTypbl;

4. [Topsimok mpoBeneHus: TOCYIaPCTBEHHON UTOTOBOW aTTECTAIUK 110 00pa30BaTEIbLHBIM
nporpaMMam BBICHIET0 00pa30BaHMs — IporpaMMaM OakajaBpuara, IporpaMMaM ClelualuTeTa u
porpaMMaM MarucTparyphbl, yTBEpKACHHbIN Npruka3oM Munobpuayku Poccun ot 29 urons 2015 .
Ne 636;

5. [TonoxxeHue o0 MPaKTHUECKON MOJATOTOBKE OOyUaIONIMXCS, YTBEPKIECHHOE MPHKAa30M
MunucrepcTBa Haykd U BbIcliero oOpaszoBaHusi Poccuiickoit ®enepaunu u MuHucTepcTBa
npocsetenus Poccuiickoit @eneparyu ot 5 aBrycra 2020 r. Ne 885/390.



4.2 OcHOBHAas1 IMTepaTypa

1. Ananu3 gaHHBIX: y4eOHHK JUIs By30B / ox penakiueit B. C. Mxurapsina. — MockBa:
NznarenscTBO FOpaiit, 2026. — 448 c¢. — (Bricmiee oopazoanue). — ISBN 978-5-534-19964-2.
— Texcrt: anexrponnslii // ObpazoBarenbHas iatgopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/583032 (mara obpamienus: 10.04.2026).

2. MupkuH, b. I. ba3zoBbie MeTOBI aHATM3a TAHHBIX: YYCOHUK U MIPAKTUKYM JJIs BY30B /

b. I'. Mupkun. — 3-e uzz., nepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2026. — 297 ¢. —
(Briciiee oopazoBanue). — ISBN 978-5-534-19709-9. — Tekcr: anexkTponHslii / OOpa3zoBaTenbHas
wiaropma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/583143 (nara o6pamenus: 10.04.2026).
3. lNamuukwuii, E. b. MapkeTHHroBbIl aHanu3 JaHHBIX: yaeOHUK /1 By30B / E. b. ['anunkuii,

E. I’ Tanunxkas. — 2-e uzja., nepepad. u gon. — Mocksa: M3aarensctBo KOpaiit, 2026. — 195 ¢. —
(Briciiee oopazoBanue). — ISBN 978-5-534-19456-2. — Tekcrt: anexrponHsii / OOpa3zoBaTenbHas
wiatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/589799 (nara obparmenus: 10.04.2026).

4.3 JlonosiHUTEIbHAS JIUTEPATYypa

1. TacanoB, D.D. VIHTemIeKTyalbHbIE CUCTEMBI. Teopus XpaHEHUS M IMOUCKA HHPOPMAIUU:

yuaeOHuK ais By30oB/ D. . lacanos, B. b. KynpsiBieB. — 2-e u3n., ucnp. u aomn. — Mocksa:
WznarenscTBO FOpaiit, 2026. — 271 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08684-3.
— Texkcr: »snexkrponnsli // OOpazoBarenbHas mnatdopma FOpaiit [caiir]. — URL:

https://urait.ru/bcode/584574 (nara obpamenus: 10.04.2026).

2. beccmeptnbiii, M. A. UVHTennexkTyanbHblE CHCTEMbI: YYEOHHK M TPAKTUKyM Ui BY30B /
U. A. becemeptnsiii, A. b. Hyrymanosa, A. B. [InmatonoB. — 2-e u3n. — Mocksa: M3znarenscTBo
KOpaiit, 2026. — 250 c. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-20734-7. — Tekcr:
aneKTpoHHbIH // O6pa3oBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583859
(mata obpamienus: 10.04.2026).

3. Mutuna, O. A. busnec-ananutuka. Beenenue B 00paboTKy U aHaJIN3 JaHHBIX: YYeOHUK IS
By30B/ O.A.Mwutuna. — MockBa: WM3parensctBo [Opaiit, 2026. — 172 c.— (Bricuiee
oOpaszoBanue). — ISBN 978-5-534-21811-4. — Tekct: anekTpoHHBIH // OOpa3oBarenbHas
margopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/590486 (nata oopamenus: 10.04.2026).

4.4 JieKTpOHHBIE 00pa3oBaTe/IbHbIE PECYPChI
https://online.mospolytech.ru/enrol/index.php?1d=278

4.5 JIuneH3uoHHOE U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe
o0ecreyeHue

Visual Studio Code

Bpaysepsr Chrome, Edge, Firefox

OpenVPN c npaBamu 1114 3anycka y ctyneHToB 4. FileZilla
PuTTy

Git

Python 3.10

Anaconda
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4.6 CoBpemenHble npodeccnoHalbHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE

CIIPpaBOYHbLIC CUCTEMbI

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

5 MarepuajibHO-TEXHUYECKOe o0ecrneuyeHune

Jns mpoBeneHus 1a00paTopHBIX pabOT M CaMOCTOSTENBHON pabOThI CTYIEHTOB MOIXOIST
ay[MTOPUH, OCHAIICHHBIC KOMIBIOTEPAMH C IMPOTPAMMHBIM OOECIICYCHHEM B COOTBETCTBHU CO
CIIMCKOM B TIYHKTE 4.5 M MOJIKJIFOUYCHHBIC K HHTEPHETY.

Uucno paboymx MeCT B ayIUTOPUU JODKHO OBITh JOCTAaTOYHBIM ISl OOECIIeYCHHUS
WHMBUIYaIBHON pabOThI CTY/ICHTOB.

PaGouee MecTo npenoaaBarels JODKHO ObITh OCHAIIICHO KOMIIBIOTEPOM C TIOAKIIFOYEHHBIM K
HEMY IPOCKTOPOM WJIM MHBIM aHAJIOTHYHBIM 110 (YHKIIMOHAIBHOMY Ha3HAuCHUIO 000PYJOBaHHEM.

6 Meroanueckue peKoMeHIalun

6.1 MeTonnueckue peKOMeHIAMHU 1JI5 IPenoJaBaTe/isi M0 OPraHu3annuu
o0yueHust

l. [Ipu moAroTOBKE K 3aHATHSAM CJEAYyeT NPEIBApUTEIBLHO MpopadoTarh Marepuai
3aHATHUS, NPETYCMOTPEB €ro Mojadyy TOYHO B OTBEAECHHOE Uil 3TOro Bpems 3aHsAtusd. Crenyer
MOJTOTOBUTH HEOOXOAMMBIE MaTepHallbl — TEOPETHUECKHE CBeIeHus, 3aaa4un u ap. [Ipu npoBenenuun
3aHITHSI CIIeyeT KOHTPOIMPOBaTh MoJady MarepHualia U pelleHHe 3aJaHiil C y4eToM y4eOHOTro
BPEMEHU, OTBEJAECHHOIO VISl 3aHATHSI.

2. [Ipu mpoBepke pabOT W OTYETOB CJEAYET YYUTHIBATh HE TOJBKO MPABHIHHOCTH
BBITIOJTHEHUS 3aJ]aHiii, HO M ONTUMAIbHOCTh BBIOPAHHBIX METOJOB pEIIEHUS, MPABHIBHOCTh
BBITIOJIHEHHUSI BCEX €r0 I1aros.

6.2 MeTonnueckue peKOMeHIAMHU AJIs1 00Yy4AIOIINXCH M0 OCBOCHUIO
AUCHUILINHBI

N3ydyeHne AUCIUIUIMHBI OCYIIECTBIISIETCS. B CTPOIOM COOTBETCTBUU C LIEJIEBOM YCTAaHOBKOM B
TECHOI B3aUMOCBSI3U y4eOHBIM IUT1aHOM. OCHOBOM TEOPETUUECKON MOATOTOBKU CTYEHTOB SIBIISIOTCS
JIEKIIMH B CaMOCTOsITeIbHas padoTa.

B mporiecce camocTosTensHON pabOTBl CTYACHTHI 3aKPEIUISIOT W yIIYyOISIFOT 3HAHUS,
MOJIyYeHHBIE BO BpeMsl ayJUTOPHBIX 3aHATUM, TOTOBATCA K MPOMEXYTOUYHOM aTTECTAllUM, a TAKKe
CaMOCTOSITEJIBHO U3Y4alOT OT/JEIbHBIE TEMbl yUeOHON TPOTrPaAMMBIL.

Ha zapsarusax CTYACHTOB, B TOM YHCJIC IMMPCAIOJIararomunx IMIpPakKTUYCCKYIO IOCATCIbHOCTD,
OCYIIECTBIISIETCS 3aKPETICHHE MTOyYeHHBIX, B TOM YUCJIE U B TIPOIECCE CAMOCTOSTENBHON paboThI,
3HaHuii. Ocoboe BHMMaHHE OOpaliaeTcs Ha pa3BUTHE YMEHUH UM HaBBIKOB YCTAHOBIJICHUS CBSI3U
MOJIOKEHUH TeOpru ¢ MPOPeCcCHOHATBLHON e TeNbHOCTHIO OYAYLIETO CIIEUAINCTA.

CamocTrosTenbHast paboTa OCyIIEeCTBISETCS MHAMBUAYaIbHO. KOHTpOIb caMOCTOSTENbHOMN
paboThl opranu3zyeTcs B AByX (hopMax:

. CaMOKOHTPOJIb U CAMOOLIEHKA CTYJCHTA;

. KOHTPOJIb CO CTOPOHBI IMperojaBareieii (TEKyIui U MPOMEKYTOUHBIN). TeKyImid

KOHTPOJIb OCYIIIECTBIISETCS Ha ayIUTOPHBIX 3aHATHUSAX.

Kpurepusimu oLieHKH pe3yIbTaTOB CaMOCTOSTEIBLHON pabOTHI CTYAECHTA SIBIISIOTCS:
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. YpOBEHBb OCBOCHHUS CTYIEHTOM y4e€OHOTO MaTepuaa;

® YMCHUS CTYACHTA UCIIOJIb30BATh TCOPECTUUCCKUEC 3HAHHU A ITPU BBIITOJIHCHUN
NpaKTHYESCKHX 3a/1a4;

. c(hopMHUPOBAHHOCTH KOMIIETCHIIHIA,

. odopMiIeHHE MaTepraia B COOTBETCTBHH C TPEOOBAHHSIMH.

HpI/IBeTCTByeTCH 06CY)KI[CHI/IG caMuX Sa,I[aHI/Iﬁ C ApyTuMHU CTyACHTaMH: MOXXHO KaK JaBaTb,
TaK M IOJy4Yarb COBCTBI IIO 06HleI>'I CTpar€ruu BBIIIOJIHCHHUA W HU3YUYCHHUA Marc€pualia, naBaTb U
ojiy4yarb IoMoumib B OTIIAJAKC. OI[HaKO mucarb KOO CTYACHT AOJDKCH CaMOCTOSATCIIBHO. HCHI/ITBCSI
KOAOM HUJIM MMUCATh €T0 COBMCCTHO 3aIlIpClICHO.

7 ®OHJ OLICHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJIbTATOB 00y4YeHUsl

[IpuBeneHHBIC HUXKE MpaBHJIa BHICTABICHUS OLIEHOK M OIMO3AaHUN MOTYT OBITh U3MEHEHBI,
€ClIM TPEenojaBaTesib COYTET 3TO HEOOXOAMMBIM. BaxHO, dYTOOBI CTYAEHTHI PETYISIpPHO
pocMaTpUBalI IUIaH Kypca, BeutoxkeHHbIH B CJO, Ha mpeaMeT ero 0OHOBIEHUS HIIM U3MEHEHHUSI.

JlocTikeHne KOMIIETEHLMH OLIEHHWBAETCSl C MOMOIIBI0 Ja00paTOpHBIX paboT U PYOEKHBIX
xoHTposneil. Uunukaropsr MOIIK-8.1, MOIIK-8.2, MOIIK-8.3 3anoxensl B Temax 1-7.

B cooTBeTcTBUY C MIIaHOM Ha JUCHUILIMHBI CTYJICHTaM BBIAAIOTCS 331aHUS HA JIAOOPATOPHEIE
pabotsl. [Tomumo TpeboBanuil u onucanus QyHKIMOHAA B padoTe yKa3aH KpaHUN cpok caadu. J{ims
caaun 1abopaTtopHOil pabOThI CTYIEHTY HE0OXOAMMO MpHCIaTh CChUIKY Ha peno3utopuii B GitHub
Classroom ¥ Ha XOCTHUHI, Tl pa3MeIleH pe3yJabTaT padoThl C pealu30BaHHBIM (YHKLIHOHAJIOM,
OMHMCaHHBIM B 3amaHuu. Pabora cumrtaercs caaHHOW ecnu B Hed peanuszoBano 80% wu Oomee
TpeboBaHui U QYHKIIMOHAIA, OTUCAHHOTO B 3aJIaHUU.

CryneHThl TOJDKHBI 3apaHee cooOIIaTh O TOM, YTO Y HUX MOTYT BO3HUKHYTh TPYIHOCTH CO
CBOEBPEMEHHOM craueil 3amaHus win mnpoekTta. [Ipy Hamuuumu peanbHBIX NPUYUH 3a7EPIKKH
CTyJIEHTaM CcllelyeT KaKk MOXKHO CKOpee CBA3aTbCi C IpErojaBaTelieM U OOCYAUTh BO3MOXKHBIE
YCIIOBUS.

7.2 lllkasia 1 KpUTEPUH OLIEHNBAHNS Pe3yJIbTATOB 00yUeHUS

[IpomexxyTouHast arrectamusi oOy4aromuxcst B GopMe 3a4€Ta MPOBOIUTCA O Pe3yibTaTam
BBITIOJIHEHUSI BCEX BHUIOB y4eOHOW palOTHI, MPEAyCMOTPEHHBIX YUYE€OHBIM ILIAHOM II0 JTaHHON
JUCUHUIIMHE (MOAYIIO), IPU 3TOM YUUTBIBAIOTCS PE3YIbTaThl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B
TeueHne cemectpa. OIeHKAa CTENEHW AOCTHXKEHHS OOYYarolIMMHUCS TUIAHUPYEMBIX pPe3ylbTaToB
0o0ydeHHs] 1O AUCHHUIUTMHE (MOIYJI0) TPOBOAUTCS TIPEMOAaBaTesieM, BEAYIIUM 3aHATHS TIO
JTUCIUTIIINHE (MOYIII0) METOJIOM IKCIIEPTHOU oreHKH. [1o uToram mpoMeKyTOYHOU aTTeCTaIluu 10
JTUCIUTIIINHE (MOYITIO) BBICTABIISIETCS OIICHKA «3aU4TCHO» HIIH «HE 3a4TCHOY.

K mpomexyTo4HOM aTTecTaluu AOMYCKAIOTCS TOJIBKO CTYIEHTHI, BBHIITOJIHUBIINE BCE BUJIbI
y4eOHO paboThl, MpeayCMOTPEHHBIC paboueil mporpaMMoid JUCITUILINHEL.

IIIxama oneHnBaHus

Omnucanue

3auTeHo

BrimonHeHBI Bce BUIBI YU4eOHOW palbOTHI, MPEAYyCMOTPEHHBIC Y4eOHBIM MuiaHoM. CTynaeHT
JIEMOHCTPHUPYET COOTBETCTBUEC 3HAHWM, YMEHUH, HABBIKOB ITPUBEJACHHBIM B TAaOJIWIIaX MOKa3aTeNeH,
OTIEpUPYET MPUOOPETCHHBIMH 3HAHHMSIMH, YMECHUSMH, HABBIKAMH, MPHUMEHSET WX B CHUTYaIlUAX
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MOBBIIICHHONW CIOXKHOCTH. [IpM STOM MOTYT OBITH JONYIIEHBI HE3HAYUTENBHBIC OIIUOKH,
HETOYHOCTH, 3aTPYAHEHUS MIPU aHATUTUYECKHUX OIepalusix, IepeHoce 3HaHU U YMEHUH Ha HOBBIE,
HECTAaH/IapTHBIE CUTYyAIlUH.

He 3auteno

He BoimonmHeH onuH iy Oojiee BUIOB y4eOHOW pabOThI, MPETyCMOTPEHHBIX YUEOHBIM
miaHoM. CTyaeHT JEMOHCTPUPYET HEMOJIHOE€ COOTBETCTBUE 3HAHWUW, YMEHHUI, HaBBIKOB
MIPUBEJCHHBIM B TaOIUIIAX ITOKa3aresiel, MOMYCKAIOTCsS 3HAYUTEIIbHBIC OIIMOKH, IMPOSBISETCS
OTCYTCTBHE 3HAaHUH, YMEHU, HABBIKOB I10 Sy IMOKa3aTeliel, CTYICHT UCIBITHIBACT 3HAYUTEIIHHBIC
3aTpyAHEHUS TIPH ONIEPUPOBAHUH 3HAHUSMH U YMEHUSMH IIPU UX IMEPEHOCE HA HOBBIC CUTYAIUH.

7.3 OueHo4HbIE CpeaCTBA

7.3.1 Tekymmii KOHTPOJIb

TUIIOBOE 3AJJAHUE

Jliig kaXxaoro BapuanTta Tpedyercs:

1. [IpencTaBUTh ONMBITHBIC JAHHBIC B CTPYNITUPOBAHHOM BHUIE, pa30uB Ha k paBHOOTCTOSIIIUX
YaCTUYHBIX UHTEPBAJIOB.

2. Haiitu sMniupryecKkyro QyHKIMIO pacripeesieHus] U TOCTPOUTH €€ TpaduK.

3. [locTpouTh NOJUIOH U TUCTOIPAMMY OTHOCHUTEJIBHBIX YACTOT.

4. BeIYMCIUTH METOIOM MPOU3BEACHUI YHCIOBBIE XapaKTEPUCTUKH BHIOOPKHU: BEIOOPOUHYIO
CPEHIO0, BHIOOPOUHYIO U UCIPABICHHYIO JUCIIEPCUH, BBIOOPOYHOE CPEHEE KBAAPATHUECKOE
OTKJIOHEHHE, KOI(PPHUIIMEHTHI ACHMMETPHH U IKCIECCA.

5. HaliT To4€UYHBIE OILIEHKHU NTapaMETPOB HOPMAJIBHOT'O 3aKOHA PACIIPEIEIEHUS U TUIOTHOCTh
BeposiTHOCTeH f(X).

6. [IpoBeputh, coriacyercs i1 IPpUHUMAaeMas TUII0Te3a 0 HOPMaJIbHOM pacIipe/ieIeHUH
TreHepaTbHONW COBOKYITHOCTHU C OMIIUPUIECKUM paCIIpe/IeICHHEeM BEIOOPKH, UCTIONB3YSI KPUTEPUU
[Tupcona u Konmoroposa (ripu yposasix 3Haunmoctu 0,05; 0,01).

7.3.2 IIpoMe:KyTOYHAS aTTeCTALMS
KOHTPOIJIBHBIE BOITPOCHI
1. Bunpl cmyyaliHBIX COOBITHH.
2. Knaccuueckoe ¥ cTaTUCTHUECKOE ONPEENICHNs BEPOATHOCTH MOSIBIEHUS cOObITHS. OCHOBHBIE
(bopMybl KOMOMHATOPUKH.
3. IlpyHUMUI CTAaTUCTUYECKON YCTOMYMBOCTH OTHOCHUTENIBHBIX YacTOT. CBA3b U Pa3inune MEXIy
KJIACCUYECKUM M CTaTUCTUYECKUM OMPEEIIEHUIMU BEPOSITHOCTH.
4. 'eomeTpuueckoe orpe/esieHue BepossTHOCTH. 3aada broddona.
5. Anrebpa cobbiTuil. [loHATHSA CyMMBI M TPOU3BEIEHUS COOBITUI, UX TeOMETpUYECKas
uHTepnpeTanus. OCHOBHBIE 3aKOHBI alIreOpbl COOBITHH.
6. Teopema cioKeHHUST BEPOITHOCTEH 711 HECOBMECTHBIX COOBbITHI. CleIcTBUSI U3 HEe.
7. Teopema clioKeHHsI BEPOSITHOCTEN JJIi COBMECTHBIX COOBITHIA.
8. Teopema yMHOXEHHS BEPOSTHOCTEH ISl 3aBUCUMBIX M HE3aBUCUMBIX COOBITHH. [ToHsITHE
YCIIOBHOM BEPOATHOCTH.
9. Teopema 0 BEpOSTHOCTH TOSIBJICHHS XOTSI ObI OTHOTO COOBITHS.
10. ®opmyna noaHOM BEPOSATHOCTH.
11. ®opmyna bepuymiu.
12. JlokanpHas u MHTErpaibHas Teopemsl Jlanmaca.
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13. Onpenenenue u TUIIBI CIy4YaiHbIX BeaU4MH. [ToHsITHE 3aKOHA pacnpeesieHus Cly4aiiHON
BeIMYUHBL. Psaj pacnpenenenus.

14. UnTerpanbHast pyHKIMS pacripenesieHus BeposiTHocTel. Onpenenenne, BepOITHOCTHBINA CMBICI
Y CBOMCTBA.

15. InoTtHOCTH BeposiTHOCTEN. OnpeniesieHne, BEPOITHOCTHBINA CMBICT U CBOMCTBA.

16. CBsi3p MeX Ay HHTETpaJIbHON (DYHKIMEH pacrpenenenus BEepOITHOCTEH U MIIOTHOCTHIO
BEpPOSITHOCTEM.

17. Onpenenenue, BEpOITHOCTHBIM CMBICT M CBOMCTBA MATEMaTHUECKOIO OKUJaHUS [
JUCKPETHBIX U HENIPEPBIBHBIX CIIy4YaiHbIX BEINYMH.

18. Omnpenenenre, BEpOITHOCTHBIA CMBICI U CBOMCTBA JUCIIEPCHUHU.

19. bunomMuanbHbBIA 3aKOH pacrpecaeHus.

20. Cpennee v HaUBEPOSTHEHIIIEE YHCIIA TIOSBICHUI COOBITUS TIPU OMHOMHUAIBHOM PaCIIPEICIICHUN.
21. 3akoH pacnpenenenus [lyaccona.

22. PaBHOMEpHBIN 3aKOH paclpeesieHusl BEpOSTHOCTEH.

23. oKa3aTeabHbIN 3aKOH PacIpeesICHUs] BEPOSATHOCTEH.

24. HopmasbHbIH 3aKOH pacIpeieleHusl BEpoATHOCTEN. BeposTHOCTE nonagaHuss HOPMaJIbHO
pacnpeneeHHON CiIy4aiiHON BEIMYMHBI HA IIPOU3BOJIbHBII KOHEUHBI HHTEPBAJ.

25. BeposTHOCTb [1011a/1aHUsl HOPMAJIbHO PaCIpe/Ie]ICHHOM CllydaliHOM BETMYMHbBI Ha HUHTEpBaJl,
CUMMETPHUYHBIA OTHOCUTENIBHO cpeaHero 3HaueHus. [Ipasuiio Tpex curm. Teopema JlamyHoBa.
26. IlpenenbHble TEOPEMBI TEOPUU BEPOSATHOCTEM.

27. IlpeameTt 1 OCHOBHBIE 33141 MaTEMAaTUYECKON CTaTUCTUKH.

28. IlonsiTue 0 BEIOOPOYHOM MeTone. [ eHepabHast M BHIOOpPOYHAsi COBOKYITHOCTH.

29. OCHOBHbIE MOHATUS MaTeMaTHUECKOM CTaTUCTUKH (BapHallMOHHBIN Psijl, 4acToTa,
OTHOCHTENIbHAs 4aCTOTa, CTATUCTHUYECKOE pacpeie]IeHHe BBIOOPKH).

30. Dmnupuueckas GyHKIUS pacipe/ie]ieHUs] BHIOOPKU U €€ CBOMCTBA.

31. IlonuroH 4acToT ¥ NOJIUTOH OTHOCUTENBHBIX YaCTOT.

32. I'mcTtorpamma 4acToT ¥ OTHOCHUTEIBHBIX YaCTOT.

33. ToyeuyHble OILIEHKH MTapaMeTPOB pacnpeneneHus. TpeOoBaHMs K OLIEHKaM.

34. BribopouHas cpeansisi. CBOMCTBO YCTOMYMBOCTH BIOOPOUYHBIX CPETHHUX.

35. BeibopouHast 1 uctipaBiieHHast JUCTIEPCUU.

36. ntepBanbHble OLEHKU. JlOBEpUTENbHBIN HHTEPBAJ U JOBEpUTEIbHAsI BEPOATHOCTH. [loHsATHE
TOYHOCTH OLICHKH.

37. IlocTpoeHue AOBEPUTENILHOTO HHTEpBaJIa AJIsl OLIEHKU FeHEepaJIbHON cpelHel MpU U3BECTHOM
CpPEIHEM KBAJApPaTHUYECKOM OTKJIOHEHUHU.

38. ITocTpoeHne TOBEPUTENBHOTO HHTEPBAJA I OUEHKHN I'€HEPaJIbHOW CPEAHEN MPU HE U3BECTHOM
CpeaHeM KBaJpaTHUYecKoM OTKJIOHeHuH. Ciyuail Manoil Beioopku. Pacnipenenenne CTbrofieHTa.
39. VhpoleHHbIe METO/IBI paciyeTa CTATUCTUYECKUX XapaKTEPUCTHK BHIOOPKH.

YcnoBHble BapuaHThl. MeTOI IPOU3BEACHUN.

40. Kputepun comtacusi. YpoBE€Hb 3HAUMMOCTH.

41. Kpurepuii ITupcona.

42. KoppensiunoHHas U PeErpecCrOHHas 3aBUCUMOCTH.

43. YpaBHeHHE BHIOOPOYHOI perpeccuu.

44. Bb160pouHbIil KOAPGUIIUEHT pErpeccu.

45. Bp160pouHblii K03((UIIUEHT KOPPEIALUH.

46. CBs13b MEXY BEIOOPOYHBIMH KO(D(DUITMEHTAMU PErPecCUr KOPPEIALUH.
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