[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue: MUHUCTEPCTBO HAY

®WNO: Makeumos Anexceli bopucosuy

KN 1 BBICIHEI'O ObPA3OBAHUA

[lomKHOCT: NUPEKTOp AenapTaMeHTa no 06paBOBaT€ﬂR@@@Mﬁ(:KOI\/’I CDEI[EPALII/II/I

flara no;mmcam@%gé%ﬁﬁéﬂé}é roCyIapCTBEHHOE

YHUKANbHbI NPOrPAMMHBIA KNHOY:

ABTOHOMHOE 00pa30BaTEIbHOE YUPESIKICHHE

8db180d1a3f02ac9e60521a5672742735¢18b1d6 BBICHICTO 06p3.30BaHI/I}I

«MOCKOBCKHMH ITOJINA

TEXHUYECKHII YHUBEPCUTET»

dakynbTeT UHPOPMAITMOHHBIX TEXHOJIOTUN

YTBEPXJIA

.S;-.’.l SREL TS

10

PABOYAS ITPOI'PAMMA JUCHUAIIJIMHBI

«MaTemMaTH4YeCKHE METOAbl AHAJIN3A JAHHBIX»

HaHpaBJIeHI/Ie HOI[FOTOBKI/I/ CIICHMUAJIbHOCTD

09.03.03 TIpu

KJIaaHast uHpopMaTuka

[Tpoduns/cenuanuzanus
«Pa3paboTka u MHTErpanus OU3HeC-NMPUJI0KEeHUIN»

KBamuduxanus

O0akanaBp

®opMbl 00yueHH

odYHas

Mocksa, 2025 1.



Pazpa6oTunk(u):

CT.IIPETOIaBaTENb / M.B.JlanbmuHa /

CoraacoBaHo:
3aeayromuii kadenpoit « THPOKOTHUTUBHBIC TEXHOIOTHI,

K.T.H., JOIIEHT / E.A. IlyxoBa /



W N

[enu, 3a1a4u ¥ IUIAHUPYEMBbIE PE3YIbTATHI O0YUEHUS MO AUCIIHUIIIIMHE «..covvveeneieireanreenieeeneeens 4
MecTo AUCHMITITUHBI B CTPYKTYpPE 00pa30BATEIBHOM MPOTPAMMBI .......veenveeireeneierireanreesereeeeans 5
CTpYKTypa U CONEPIKAHUE TUCIIUTIIIITHBI .....eeuvveeuteeneeeeuteeseesneeenseesaseenseesnseeseesnseesseesnseenseesnseenne 5
3.1 Bwuabl yueOHOI pabOTHI U TPYAOEMKOCTD JJIs1 OYHON (DOPMBI OOYUCHUS ..o 5
3.2 TemaTudeckwii IIaH U3YYEHUS TUCIUTUTMHEI 17151 OYHOU (DOPMBI OOYUCHUS ..........e.en.e... 5
3.3 COACPKAHUE JTUCHIUTIITIHBL ...cuvvveeerreenureeesireeenuteeenuseessseessseessseesseeesseessseessnseesssseesnseesnnne 6
3.4 TemaTuKa TAOOPATOPHBIX BAHITHM ...cccuvreerurreereireerireeensreesnsreesnsseessneeessseeessseesssseessseessseesnnns 6
Y4eOHO-METOMYECKOE U MHDOPMAIMOHHOE OOCCTICTCHHE .......vveeevreereerreenereereenareeseensreenseens 7
4.1 HopmaTuBHBIE TOKYMEHTBI M I'OCTBL.....ccciiiiiiiiiiiiee ittt eeaee e 7
4.2 OCHOBHAS JIHTEPATYPA ..veeeennerrereesnrreeeessurreeeesasseeessssseesssnssseessssssseesssssseessssssseessssssseesssssseesanns 7
4.3 JIOTIOTHUTEIIBHAS JIATEPATYPA c..veeenvreernrreerureeeireesureensteeesiseesssseesnseeesnseeesseeesseeesseessseesnnne 7
4.4 DIEKTPOHHBIE OOPA3OBATEIIBHBIC PECYPCBI ...uvervreneienreeurenieeteeirenieenteeresieesseeeesseenseesesseenses 7
4.5 JluneH3uoHHOE ¥ CBOOOIHO PACIIPOCTPaHSIEMOE MMPOTPAMMHOE O0ECIICUCHHE................... 8
4.6 CoBpemeHHbIe NpoheccHOoHaIbHBIE 0a3bl TaHHBIX U HH(POPMAIIMOHHBIEC CIIPAaBOYHBIC
CHICTEMBIL ... uteeteeutte ettt et e eat e et e eat e e bt e eat e e bt e eae e e bt e eab e e st e eab e e be e eab e e b et eabeenbeeeabeesb b e e abeenbbeembeenseeeateenaneenne 8
MatepHambHO-TEXHHUECKOE OOCCTICUCHIIE .....c..veuveerreeneeteeneerstenseenseeseesseesesnsesseeseensenseensesnsenns 8
METOIUUECKUE PEKOMEHIAIIMHM ... ..vvveeeenerreeeeanreeeeesnnseeessnnsaeesssanseeesssnsssessanssseesssssseesssnnsseessnnssns 8
6.1 MeTonuueckne peKOMEHIAIUHU JJIs TIPETIOIaBaTeNIs IO OPTaHU3alUNA OOYUYEHH ............... 8
6.2 Meroauyeckue peKOMEHAANHN 111 00YYAIOIIUXCS TI0 OCBOSHHUIO JUCIHUILTUHBL................ 8
DOH/T OLIEHOUHBIX CPEIICTB .. eeuveereeeeureenereenseasseeanseesseeanseanseesnseenseesnseesseesssesnseesnseesseessseesseesnseenne 9
7.1  MeTobl KOHTPOJIS ¥ OL[CHUBAHUS PE3YTBTATOB OOYUCHHS ...cvvveenrieereenerennreenseennreenseennneanne 9
7.2 lllkana u KPUTEPUH OLEHUBAHUS PE3YTBTATOB OOYUCHHS. ...cevvveenrieereenerennreenreennreenseeneneenne 9
7.3 OIICHOUHBIC CPEICTBA ....veeeuvreesurreenuereenssreessseeessseeessseesssseeassseesssseesssseessseessseesssseessssesssseesns 10

Coaep:xanue



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

Heabro muctuminabl «MaTeMaTHYeCKHe METOIbI aHATN3a JTaHHBIX» SBISAETCS YriTyOneHne
3HaHUI NPUKIaHOW MaTeMAaTHUYECKOI CTAaTUCTUKH, PACIIMPEHNE 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
NPUMEHEHHsI 3TOM METOJOJOTMM B HAyYHBIX HMCCIEIOBAaHMUAX WU PELICHWH MPaKTHUECKUX 3ajad
00pabOTKM JAaHHBIX M MaTeMaTUYECKOTrO MOJEIMPOBAHUSA, BO3ZHUKAIOIIUX B TYMaHUTapHBIX U
COLIMAJIbHO-9)KOHOMHUYECKUX HayKax; — ()OPMHPOBAHHE YMEHHS CAMOCTOSITEIBHO pa30oHpaThcs B
UMEIOLINXCS KOHLETINAX, METO/IaX U MOJAEIAX MPHUKIAJIHOTO CTATUCTUYECKOTO aHaIu3a JaHHBIX U
NPUMEHATh MX JUIS PEIIeHUs MPUKIAAHBIX 3a/a4, POBOAUTh Hay4yHbIE HCCIIEOBAHUS 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 10CTHKEHUSI KOMIIETeH N
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
JTaHHBIMU U METOBI PA0OTHI C OONBITUMH TAHHBIMU.

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 yueOHoii padoThI
n/n 4acoB 5
1 | AyauTopHble 3aHATHUSA 54 54
B ToM uucne:
1.1 | Jlexuu 18 18
1.2 | CeMuHapckue/mpaKkTUYECKUE 3aHATHUS
1.3 | JlaGopaTopHbIe 3aHATUSA 36 36
2 | CamocrosiTesbHas paboTa 90 90
3 | IIpomexxyTOoUHAs1 aTTeCTANMA
Hud. 3auer Hud.3aue
T
Uroro: 144 144
3.2 TeMmaTn4ecKuil MJIAH N3yYeHUS TUCUMILIMHBI JJISI OYHOH (DOPMBI
00yueHust
TpyroeMkocTb, 4ac
AyauTopHas pa6ora E
~ L = o
']:3 Pa3ieibl/TeMbl - % § g é « £ g q:a =
I JTUCHHUIINHBI Bcero E :é* 0 E % E gé % g §
2| Ef5 53 28 2°
5878 SE| 2
O E = = )
1 Pacnpenenenue BeposatHocTel 18 2 4 12
CIIyYaiHBIX BEITHMYUH
2 OneHku napaMeTpoB pacrpeesIeHui 20 2 4 12
BEPOSTHOCTEH
3 Merto/1bl aHanM3a 3aKOHOB 20 2 4 12
pacrpeneneHus BeposITHOCTEN
CJIy4aiiHbIX BEIMYUH
4 [IpoBepka runoTe3 0 3HaYEHUAX 20 2 4 12
napaMeTpoB paclpeieIeHus
5 MeToibl uCCEeIOBAHUS CBI3EH MEXKITY 20 2 4 14
CJIy4aifHBIMHU BEJTHYUHAMHU




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 J1a00PATOPHBIX 3AHATHI

[IpenBapuTenbHble 3aMe4aHus 00 UCIOIB3yEMOM MaTEMAaTUYECKOM armapare.

MHoromepHoe HOpPMallbHOE pacmpenencHue. PacrpeneneHue JTWHEHHOW KOMOWHAIMH
HOPMaJIbHO PpAaCHpENEICHHBIX BEIWYHMH; HE3aBUCHMOCTb BEIMYMH; 4YaCTHBIE paCIpPEIECIICHUS.
VYcioBHBIE pacnpesieneHus U MHOKECTBEHHBIH KOA((UIIMEHT KOppelsauuu. XapaKTepucTuIecKas
(GyHKIHS; MOMEHTBHI.

HccnenoBanue CBOMCTB  OLEHOK IapaMETPOB  PACIPENEICHUN  BEPOSITHOCTEH 110
SMIIMPUYECKAM JaHHBIM

baitecoBckoe oLieHMBaHuE

DKCcIepUMEHTAIIbHOE HCCIIeI0BaHNE POOACTHOCTH OLIEHOK

Kpurepun npoBepky OTKJIOHEHHS pacpeleleHUsl OT HOPMAJIBHOTO 3aKOHa

CrienmanbHble KPUTEPUU COTIIACUS

[TonGop KpUBBIX pacmpeieleHus] BEPOSITHOCTEH 1O SKCIIEPUMEHTAIbHBIM JJaHHBIM

JlucriepCMOHHBIN aHAIU3



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 NKaJIMpOBaHUE.

OneHka II0THOCTH 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 IMpuknagnas 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
crenuainTeTa, IporpaMMaM MarucTpaTyphl;

4. Tlopsmok TPOBEACHHUS TOCYJAAPCTBEHHOW WTOTOBOW aTTECTAIllMU 1O 00pa30BATEIHHBIM
nporpaMMaM BbICHIEr0 00pa3oBaHuUs — NporpaMMaM OakajlaBpuaTa, IporpaMMmaM CHeluaiuTeTa u
IporpaMMaM MarucTparypbl, yTBEpKIE€HHbIN npukazoM Muno6pHayku Poccun ot 29 urons 2015 r.
Ne 636;

5. TlonoxxeHue O NPAKTHUECKON MOATrOTOBKE OOYYaIOLIUXCS, YTBEPKIAECHHOE IPUKA30M
MunucTtepcTBa HaykM H BbICIIero oOpaszoBanusi Poccwuiickoit ®epeparmuun u MuHUCTEpCTBa
npocsenieHust Poccutickoit @enepanuu ot 5 aprycra 2020 r. Ne 885/390.

4.2 OcHOBHas1 JIUTEpPATYypa

3amsatuH, A. B. HTeIeKTyanbHbIi aHaIM3 JaHHbIX : yueOHoe nocobue / A. B. 3amsatun. — Tomck
:TT'Y, 2020. — 196 c. — ISBN 978-5-94621-898-6. — TekcT : aneKTpoHHBIH // JIaHb : 3JIeKTPOHHO-
oubnmmoreynass cucrema. — URL: https://e.lanbook.com/book/202415 (mata oOpameHus:
24.09.2023). — Pexxum gocTyna: AJis aBTOPU3. MOJIH30BATENCH.

4.3 lonoiHUTEJIbHAS JIUTEPATypa

Makkunau, Y. Python n ananu3 mansasix / Y. MakkuHHY ; iepeBo ¢ aHrauiickoro A. A. CIuHKHUHA.
— 2-o0e u3n., ucnp. u gon. — Mocksa : JIMK Ilpecc, 2020. — 540 c. — ISBN 978-5-97060-590-5.
— Tekcer : osnektponneld // Jlawb : snekTpoHHO-OMONmMoreuHas cucrema. — URL:
https://e.lanbook.com/book/131721 (mata oOpamenus: 24.09.2023). — Pexum goctymna: yis
aBTOpU3. MOJIb30BATEIICH.

4.4 J1eKTpOHHBIE 00pPa30BaTeJIbHbIE PECyPChI
DO0P_https://online.mospolytech.ru/enrol/index.php?id=278
OBC IPR SMART (https://www.iprbookshop.ru/)
OBbC Jlans (https://e.lanbook.com/)
OopasosarenbHas miatdopma KOpaiir. [t By30B u ccy3oB (https://urait.ru/)



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

4.5)IuneH3n0OHHOe M CBOOOJHO  pacnpocTpaHseMoe  INPOrpaMMHOe
ob0ecneuenue

Visual Studio Code

Bpayzepst Chrome, Edge, Firefox

OpenVPN c npaBamu 11 3a1ycKa y CTyI€HTOB
FileZilla

PuTTy

Git

Python 3.10

Anaconda

PN R

4.6 CoBpemeHHbIe npogdeccuoHaNbHbIe 0a3bl JAHHBIX U HH(OPMalHOHHBbIE
CIIPaBOYHbIE CHCTEMbI

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

N —

5 MarepuajbHO-TEXHHYECKOE O0ecIeYeHue

s npoBeaeHus 1a00OpaTOPHBIX PabOT U CAMOCTOATEIBHOU pabOThI CTYICHTOB MOIXOIST
ay/JIUTOPUH, OCHAIIICHHBIE KOMIIBIOTEPAMHU C MPOTPaMMHBIM 00€CII€UeHHEM B COOTBETCTBHHU CO
CIIUCKOM B MyHKTE 4.5 ¥ MOAKITIOYEHHbIE K HHTEPHETY.

Uncno paboymx MeCT B ayJAWTOPUU JODKHO OBITh JOCTATOYHBIM JUIS OOECIICUCHUS
WHAUBHUIYaIbHON pabOThI CTYAEHTOB.

PaGouee mecTo npenogaBarens JOJHKHO ObITh OCHAIIEHO KOMITBIOTEPOM C MOJKIIFOUEHHBIM K
HEMY MMPOEKTOPOM WJIM MHBIM aHAJOTHYHBIM MO (YHKIMOHATFHOMY Ha3HAUEHHUIO 000PYI0BaHUEM.

6 Meroanuyeckne peKOMeHAAUMHU

6.1 MeToauyeckue peKOMeHAAIUH JJisl TNpenojaBaTejss M0 OPraHU3aNUH
o0y4eHust

1. IIpy HOATOTOBKE K 3aHATHAM CIIEAYyeT NpeABapUTENbHO MpopaboTaTh MaTepuall 3aHATHUS,
IIPEAYCMOTPEB €r0 MOoJIayy TOYHO B OTBEAECHHOE UIS 3TOTO Bpems 3aHATHs. ClienyeT NOArOTOBUTH
HE0OXO/IMMBbIE MaTepHajbl — TEOPETUUYECKHE CBEACHUS, 3a1auu U jap. [Ipu mpoBeaeHUu 3aHATHSA
clielyeT KOHTPOJIMPOBATh MOJauy MaTepHaja U pelieHHe 3aJaHuil ¢ yueToM yueOHOro BpPEeMEHH,
OTBEJIEHHOTO JIJIS 3aHATUS.

2. Ilpm mpoBepke pabOT M OTYETOB CJEAYyeT YYHUTHIBAaTh HE TOJBKO MPAaBUIBLHOCTD
BBITIOJTHCHHSI 3aJaHUi, HO M ONTUMAJIbHOCTh BBIOPAHHBIX METOJOB PEIICHUS, MPABUIHLHOCTH
BBIIIOJIHEHHSI BCEX €r0 I1aroB.

6.2 MeToanyeckue peKOMEHIAUMH /Ui O0y4alIIMXCsl 10 OCBOCHHUIO
AUCHMILIMHBI

N3ydenne TUCIUIIMHBI OCYIIECTBISIETCS B CTPOTOM COOTBETCTBHUU C II€NIEBOI YCTAaHOBKOM B
TECHOW B3aUMOCBS3H yueOHbIM MI1aHOM. OCHOBOI TEOPETUUECKON MMOATOTOBKH CTYIEHTOB SIBJISIOTCS
JICKIIMU ¥ CaMOCTOsATENbHAs paboTa.

B mpouecce camocTosITeNbHONW pabOThl CTYJAEHTHI 3aKPEIUISIIOT U YIIyOJsIOT 3HaHWUS,
MOJTyYEHHBIE BO BpeMs ayJUTOPHBIX 3aHSATHI, TOTOBATCS K MPOMEKYTOUHON aTTeCTAlluH, a TaKKe
CaMOCTOSITEJIbHO U3Y4alOT OT/ICJIbHBIEC TEMbI YU4EOHOM MPOTPaMMBI.

Ha 3aHsATHSX CTYIEHTOB, B TOM YHWCJE MPEINOJAraroliUuX MPAKTUYECKYIO NESTEIbHOCTD,
OCYIIECTBIISIETCS 3aKPETIJICHUE MOJIYyYEHHBIX, B TOM YUCIIE U B IIPOLECCE CAMOCTOSITEILHON pabOTHI,
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3Hanuil. Oco0oe BHHMaHHE OoOpalaeTcss Ha pa3BUTHE YMEHUH M HABBHIKOB YCTAHOBJICHHUS CBSI3U
MOJIOKEHUHN TEOPHH ¢ MPO(dhecCHOHATBHON e TENbHOCTHIO OYYIIETro CelHaInucTa.

CamocrosTenbHas paboTa OCYIIECTBISAECTCS MHAMBHIYadbHO. KOHTPOIB caMOCTOSTEIHHOM
paboThl OpraHu3yeTcs B IByX opMax:

. CaMOKOHTPOJIb U CAMOOIICHKA CTY/ICHTA;

. KOHTPOJIb CO CTOPOHBI TIPENo1aBaTesiel (TEKyIUi U IPOMEKYTOUHBIH ).

Texynui KOHTPOJIb OCYLIECTBIISAETCS HA Ay IUTOPHBIX 3aHATHUIX.

Kputepusmu orieHKH pe3yabTaTOB CaMOCTOSITEIbHOM pabOThI CTyI€HTA SBISIOTCS:

. YpOBEHBb OCBOCHUS CTYJICHTOM y4eOHOr0 MaTepHarna;

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

. c(OPMHUPOBAHHOCTH KOMITCTCHIIHIA;

. odopmIIeHHE MaTepraja B COOTBETCTBUU C TPEOOBAHUSIMH.

[IpuBeTcTByeTCs 00CYKIEHHE CaMUX 3aJaHUil ¢ IPYTUMU CTyJI€HTaMU: MOXHO KaK JaBaTh,
TaKk ¥ MOJIy4aTh COBETHI MO OOIIEH CTpaTeruu BHIIOJHEHHWS W HW3yUYeHUs Marepuala, JaBaTh W
MOJTy4aTh MOMOIIb B oTiaake. OAHAKO MHUCATh KOJA CTYACHT JIOJDKEH CaMOCTOSATENbHO. JlenuThes
KOJIOM HJIU MUCATh €r0 COBMECTHO 3aMpPEIEHO.

7 @oHJ OLIEHOYHBIX CPEACTB

7.1 MeToAbI KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUs

[IpuBeneHHbIC HIKE TPaBUIIA BHICTABICHUS OIICHOK M OIMO3AaHUN MOTYT OBITh H3MEHEHBI,
€ClIi TpernojaBaTesib CoOYTeT 3TO HEOOXOAUMbIM. BakHO, 4YTOOBI CTYAEHTBHI PpEryJspHO
IpOCMaTPUBAJIHM IUIaH Kypca, BbUTokeHHbIM B CJ1O, Ha npeaMeT ero 0OHOBIEHUS WIN U3MEHEHMSL.

JlocTHKeHHEe KOMIIETCHIIMH OLIEHMBAETCS C MOMOILBIO JIAOOPATOPHBIX PabOT U pyOEKHBIX
koHTposel. Muaukatopsr MOIIK-8.1, MOIIK-8.2, MOIIK-8.3 3anoxeHnsl B TeMax 1-7.

B cooTBeTCTBMM C IJIAaHOM Ha TUCIMITIIMHBI CTYACHTaM BbIIAIOTCS 3aJJaHUs Ha 1TaOOpaTOpHbIE
pabotel. [Tomumo TpeboBaHMiA U onmcaHus QyHKIIMOHANA B paboTe yKa3aH KpallHHHA CPOK CIadu.
Jns cnaun naGopaTopHOM paboThI CTyEHTY HEOOXOIMMO HPHUCIATh CChUIKY Ha PEro3UTOpH B
GitHub Classroom W Ha XOCTHHT, TI€ pa3MeIIeH pe3yJbTaT paboThl € peaJrn30BaHHBIM
(YHKLIMOHAJIOM, OIMCAaHHBIM B 3aaHuu. PaboTta cunraercs cnaHHoi eciau B Hell peanuzoBaHo 80%
u Oosiee TpeOoBaHM 1 (PyHKIIMOHAJIA, OIIMCAHHOTO B 3a/IaHUU.

CTyneHThl JODKHBI 3apaHee coo0IaTh O TOM, YTO Y HUX MOTYT BO3HMKHYTh TPYAHOCTH CO
CBOCBPEMECHHOW cladeil 3afaHus WIH TpoekTa. [IpM Hamuumu peanbHBIX MPUYUH 3aJEPKKU
CTYZCHTaM CJIEyeT KaK MOXHO CKOpee CBA3aTbCsl C IPENojAaBaTelieM U OOCYAUTh BO3MOXKHBIE
YCIIOBHS.

7.2 lIkana 1 KPUTEPHH OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

[TpomexyTounas arrectanus o0yyaronmxcs B Gpopme 3auéra MPOBOAUTCS MO pe3yabTaTam
BBITIOJTHCHHSI BCEX BUJOB Y4YCOHOH pabOTHI, MPEIyCMOTPCHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JTUCIUIIAHE (MOJYII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO0 KOHTPOJS yCIIEBAEMOCTH B
TeueHue cemectpa. OlEHKAa CTENEHH IOCTHXKEHUS OOYYaIOIMMUCS TUIAHUPYEMBIX PE3yIbTaTOB
o0ydeHHs MO AUCHUIUIUHE (MOIYJI0) TPOBOAUTCS TMpErojaBaTesieM, BEAyIIUM 3aHATHUS IO
JTUCHUITTHHE (MOIYJII0) METOAOM DKCIIEPTHOM OlleHKH. [1o uToraM mpomMexyToqHOM aTTecTaiu mo
TUCIUILIMHE (MOZYJIIO) BBICTABIISIETCS OLIEHKA «3aYTEHO» WM «HE 3aUTCHOY.

K nmpomMexyTouHO# aTTecTanuu JOMYyCKAIOTCS TOJIBKO CTYACHTHI, BBHIITOJIHHUBIINE BCE BHUJIBI
y4eOHOi paboThl, MpeayCMOTPEeHHbIE pabodeil mporpaMMoi IUCHIUTIIHHBIL.

IIIxana oreHUBaHUSA

Omnuncanue

3aureHo



BrimonHeHs! Bce BHIBI yu4eOHOM pabOThI, MpeayCMOTpEeHHbIE Y4eOHbIM IU1aHOM. CTyAeHT
JEMOHCTPHUPYET COOTBETCTBHE 3HAHUM, YMEHU, HABBIKOB MTPUBEACHHBIM B TaOJIMIIaX MOKa3aTele,
OlepHupyeT MPHOOPETCHHBIMU 3HAHUSMHU, YMEHHUSMH, HaBBIKAMHU, NPUMEHSET MX B CHUTYaIHsIX
MOBBIIIEHHON CJOXKHOCTU. [Ipu 3TOM MOryT OBITH JAOMYIIEHb HE3HAUYUTEIbHBIE OIIUOKH,
HCTOYHOCTH, 3aTPYAHCHUA NIPU aHAITUTUYCCKUX ONCpaAlUsaX, ICPCHOCC 3HAHUU U YMCHHﬁ Ha HOBBIC,
HECTaH/IaPTHBIE CUTYAI[HH.

He 3auteno

He BemonHeH oauH wiau Oosiee BUAOB ydeOHOH pabOTHI, MPETyCMOTPEHHBIX y4YEOHBIM
wiaHoM. CTyZneHT JEMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUN, YMEHMH, HaBBIKOB
NPUBEICHHBIM B TaONMIIAX MOKa3aTeNlel, MOMyCKAIOTCsS 3HAYUTeNIbHble OMIMOKH, MPOSBISETCS
OTCYTCTBUC 3HaHPII>'I, yMeHHﬁ, HAaBBIKOB IO pAOYy HOKa3aTeHeI>'I, CTYACHT HCIIBITHIBACT 3HAUYUTCIIbHBIC
3aTpyJHEHUS MPU ONEPUPOBAHUY 3HAHUSAMU M YMEHUSIMU MPU UX MEPEHOCE Ha HOBBIE CUTYAIINU.

7.3 OueHOYHBIE CPEACTBA

7.3.1 Texymuii KOHTPOJIb

TUTTIOBOE 3AJIAHUE s kax1oro BapraHTa TpeOyeTcs:

1. IlpencraBuTh ONBITHBIC TaHHBIE B CTPYNIIMPOBAHHOM BHUJIE, pa30MB Ha K paBHOOTCTOSIIIMX
YaCTUYHBIX UHTEPBAJIOB.

2. Haiiti sMmnmpudeckyro GyHKIUIO paclpeeIeHHs U IIOCTPOUTH €€ rpaduk.

3. IlocTpoUTh MOJIUTOH U TUCTOTPAMMY OTHOCUTENBHBIX YaCTOT.

4. BeIluuCIUTh METOIOM MIPOU3BEICHUI YHCIOBBIE XapaKTEPUCTHUKU BEIOOPKHU: BEIOOPOUHYIO
CPEIHIOI0, BBIOOPOYHYIO M HCIPABICHHYIO IHCIIEPCHH, BHIOOPOYHOE CpeaHee KBAJApaTHYECKOE
OTKJIOHEHUE, KO3(PPHUIIMEHTH ACHMMETPUH U IKCIIECCa.

5. HaiiTu Toue4yHbI€ OLIEHKH MapaMeTPOB HOPMAJIbHOTO 3aKOHA PACIpEEIEHUs U TUIOTHOCTh
BeposiTHOCTEH f(X).

6. [IpoBeputh, cormacyercsd g NpUHUMaeMas TMIOTE3a O HOPMAJIBHOM pacHpeleieHUU
reHepajibHOW COBOKYNMHOCTH C 3MIIMUPUYECKHM pacIpe/e]IeHUeM BBIOOPKH, HCIOJb3Ys KPUTEPHUH
[Tupcona u Konmoroposa (mpu ypousix 3nauumoctu 0,05; 0,01).

7.3.2 IlpomexyToUyHasi aTTeCTalus

KOHTPOJIBHBIE BOITPOCHI

1. Bugsl cmydaifHBIX COOBITHIA.

2. Knaccuueckoe W CTaTUCTHUUECKOE ONPENEICHUS BEPOSTHOCTU TMOSBICHUS COOBITHSL.
OcHoBHbIE (OPMYJITBI KOMOMHATOPUKH.

3. [lpyHIMO CTAaTUCTUYECKON YCTOMYMBOCTH OTHOCUTEIBHBIX 4acTOT. CBS3b W pa3iauyue
MEXy KIACCUYECKUM U CTATUCTUUYECKUM ONPEIETICHUSIMH BEPOSITHOCTH.

4. 'eoMeTpuueckoe orpeeseHne BeposiTHOCTH. 3aaaya broddona.

5. Anrebpa coObiTuil. [loHATHS CyMMBI U MPOU3BEACHHSI COOBITHI, UX TeOMEeTpUYecKas
uHTepnpeTanys. OCHOBHBIE 3aKOHBI aIreOpbl COOBITHIA.

6. Teopema cnoxxeHHs BEpOATHOCTEH 11 HECOBMECTHBIX COOBITHIA. CIeICTBHS U3 HEe.

7. Teopema ClI0KEHUSI BEPOSITHOCTEH I COBMECTHBIX COOBITHH.

8. Teopema yMHOXEHHSI BEpOSITHOCTEH sl 3aBUCUMBIX M HE3aBUCUMBIX COOBbITH. [loHsATHE
YCJIOBHOM BEPOATHOCTH.

9. Teopema 0 BEpOATHOCTH MOSIBICHUS XOTS ObI OTHOTO COOBITHSI.

10. ®opMmyna noaHOU BEPOSATHOCTH.

11. ®opmyna beprymnu.

12. JlokanpHast 1 MHTErpanbHas TeopeMsbl Jlamnaca.
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13. Onpenenenue 1 TUIIBI CIy4YaliHbIX BeIU4MH. [IoHATHE 3aK0HA pacTpeesieHus ClTydailHOM
BeNW4UHBL. Py pacnpenenenus.

14. UnTerpanbHas GyHKIMS pacnpeaereHus: BeposTHocTed. OnpeeneHue, BeposiTHOCTHBIN
CMBICJI U CBOWCTBA.

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

16. CBsi3p MeXAy MHTErpajbHOU (QPYHKIMEN pacmpeleieHus] BEPOSATHOCTEH U IIIOTHOCTHIO
BEPOSATHOCTEM.

17. OnpeneneHue, BEPOSITHOCTHBIA CMBICII U CBOMCTBA MaTEMaTHYECKOI'O OXKHMJAHUS JUIS
JUCKPETHBIX U HETIPEPBIBHBIX CIIyYalHBIX BETUYUH.

18. Omnpenenenurie, BEpOSATHOCTHBIM CMBICT U CBOMCTBA AUCIEPCHH.

19. buHOMMANBHBIN 3aKOH pacIpeACIICHHUS.

20. CpenHee U HauBEpOSITHEHIEE 4YHCIA TOSBIEHUW COOBITHS TNpU OMHOMHAIBHOM
pacrpeaeneHnH.

21. 3akon pacnpenenenus [lyaccona.

22. PaBHOMEpHBIN 3aKOH paclpeeseHHs] BEPOATHOCTEN.

23. moka3aTeNbHbIA 3aKOH paclpeeieHUs] BEPOSITHOCTE.

24. HopManbHbIi 3aKOH paclpeieeHus BEpoATHOCTEW. BeposTHOCTE Ionaianus HOPMaJIbHO
pacIpeesIeHHON Cly4ailHON BEJIMYMHBI HA IIPOU3BOJIbHBIA KOHEUHBIN UHTEPBAJL.

25. BepoATHOCTb MNONAJaHHUS HOPMAJIBHO PACHPEECICHHON ciydyallHOM BEIWYMHBI Ha
MHTEpPBAJl, CUMMETPUYHBIH OTHOCHUTEIBHO cpeaHero 3HadeHus. llpaBuno Tpex curm. Teopema
JIamyHoBa.

26. IIpenenbHbIE TEOPEMBI TEOPUU BEPOSITHOCTEM.

27. IlpeameT 1 OCHOBHBIE 33/1a4l MAaTEMAaTUYECKON CTATUCTUKH.

28. Ilonarue o BHIOOpOYHOM MeTojie. ['eHepanbHas U BBIOOPOUHAsi COBOKYITHOCTH.

29. OcHOBHbIE TOHSTHS MaTEMaTUYECKON CTATHUCTHKU (BapUallMOHHBIM psij, YacToTa,
OTHOCHTEJIbHAS YaCTOTa, CTATUCTHYECKOE PaCIIpeic/ieHUue BEIOOPKH).

30. Omnupuueckas QyHKIUS pacrpeaesieHus] BBIOOPKH U €€ CBOWCTBA.

31. IloauroxH 4acToT ¥ MOJUTOH OTHOCUTEIbHBIX YACTOT.

32. I'mcrorpamma 4acToT U OTHOCUTEIbHBIX YacTOT.

33. ToueuHbIe OIIEHKHU MTAPaMETPOB pacupeneseHus. TpeOoBaHMs K OIICHKAM.

34. Beibopounas cpentssi. CBONCTBO YCTOWYMBOCTH BEIOOPOUYHBIX CPEIHUX.

35. BeiOopouHas 1 ucpaBiIeHHas TUCIIEPCUU.

36. UHrepBanbHble OLICHKU. JlOBEpHUTENbHBIM WHTEpPBajl U JOBEPUTENIbHAS BEPOATHOCTb.
[ToHsiTHE TOYHOCTH OLIEHKH.

37. IlocTpoeHne NOBEPUTEIILHOIO HMHTEpBaja AJIs OLEHKM T'€HEpPaJIbHON CpeaHell mpu
U3BECTHOM CpPEIHEM KBaJPAaTUYECKOM OTKIOHEHHH.

38. IlocTpoeHne NOBEPUTEILHOIO MHTEpBaja JJis OLEHKM I'€HEpalbHON CpeaHEell npu He
W3BECTHOM CpeIHEM KBajapaThdeckoM oTkiIoHeHmH. Ciydail manoi BeIOOpKu. Pacmpenenenue
CTthI0ZEHTA.

39. VmpoleHHble METOIbI pacyeTa CTAaTUCTUUYECKUX XapaKTEPUCTHK BBIOOPKH. Y CIIOBHBIC
BapHUaHThl. MeTO1 MPOU3BEACHUI.

40. Kpurepuu cornacusi. Y poBeHb 3HAUUMOCTH.

41. Kpurepuii ITupcona.

42. KoppensuMoHHasi U perpecCUOHHas 3aBUCUMOCTH.

43. YpaBHeHUE BEIOOPOUYHOM perpeccuu.

44. Bei0opouHbIif K03 PHUITUEHT PETPEeCcCUH.
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45. BeIOOpOYHBII KOAPPHUIIMEHT KOPPEIISLHUH.
46. CBs13b MEXIy BEIOOPOUYHBIMHU KO (DUITMEHTAMH PETPECCUU KOPPEITSIINH.
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