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Conep:xanue

enu, 3a1aun 1 MJIaHKUPYEMbI€ PE3YJIbTAaThl 00YUEHHUSI IO TUCIUTILIHE
MecTo TUCIUIUTMHEI B CTPYKTYPE 00pa30BaTEIbHON MTPOTPaAMMBI
CtpykTypa U coaepkaHUe AUCITUTIITUHBI
Buel yaeOHOM paOOThI M TPYJI0EMKOCTh

TemaTudeckuii TIaH U3yYCHUSI TUCIUATLTAHBEI (110 opMaM 00ydeHUS)
Conepxanue TUCHUIUIMHBI

TemaTnka ceMHHAPCKUX/TIPAKTHYECKUX U JAOOPATOPHBIX 3aHATHI
TemMaruka BOIPOCOB ISl CAMOCTOSITEILHOTO U3YyUCHUS
YuebHo-MeToanuecKoe U HHPOopMaITMOHHOE 00ecIIeueHHE
Hopmartusnabie nokymenTsl 1 I'OCThI

OcHoBHas JHUTEpaTypa
JlononHuTeNbHASA IATEPATYpA

DJIEKTPOHHBIE 00PA30BATEIIHLHBIE PECYPCHI
JIutieH3noHHOE M CBOOOIHO PaCIpOCTpaHsIeMOe IIPOrpaMMHOE 00eCIICUCHHE
CoBpemenHbIe TTpodeccroHanbHbIe 0a3bl JaHHBIX U HHGOPMAIIMOHHBIS
CIIPaBOYHBIE CHCTEMBI
MarepuanbHO-TEXHUYECKOE 00eCIICUeHHE

Metoanueckue peKOMEH AN
Metoauyeckue peKOMEHIAlMK JIJIs PETIoaBaTelIsl [0 OpraHu3alui O0yIeHUS
Mertoanyeckue yka3aHus s 00y4JaroImuXcs 0 OCBOCHHIO JUCITUTLIUHBI
CpenctBa aganTalldy MPeroaBaHus JUCIUTUIMHBI K TOTPEOHOCTSIM
00yJarouXxcsi HHBAIMJIOB U JIWI] ¢ OTPaHUYEHHBIMH BO3MOKHOCTSMH
3710pOBbS

@DOH/I OLIEHOYHBIX CPEJICTB
MeToapl KOHTPOJIS ¥ OIICHUBAHUS PE3YJIHTATOB 00YUEHUS

[IIkana 1 KpUTEpUU OICHUBAHUS PE3YJIbTaTOB O0yUYCHUS

[Ipunoxenue 1

[Tpunoxenue 2
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1. Henu, 3271244 ¥ IVIAHUPYeMble Pe3yJIbTaThl 00y4eHHs N0 IUCHUILIHHE

K ocHOBHBIM neJsIM OCBOCHUA JUCHUIIINHBI «AHamm3 u 06pa60T1<a JaHHBIX»

OTHOCHUTCA:

e (opmMupoBaHHE Y CTYy/I€HTOB HaBBIKOB MPAKTHUYECKUX HAaBBIKOB B 001aCTH
HayKu 00 yIpaBJICHHUH, C MOCIECAYIONUM TPUMEHEHUEM B TPOPECCUOHATIBHON

cdepe;

e (opmupoBaHHE CITIOCOOHOCTEH peliaTh CPpeACTBAMHU MaTEMATHKH 3a7auu
yIpaBJICHUS.

K ocHOBHBIM 3a1a4yaM AUCHUILIAHBI OTHOCSITCS:
* W3y4YeHHE METOJIOB NMEPBUYHON 00PaOOTKU JaHHBIX (TOUYEYHOE U MHTEPBAILHOEC
OIICHUBAHUE),
* 00yueHHE CTYJICHTOB IIPOBEPKE CTATUCTUUYECKUX THIIOTE3, METOIaM
KOPPEJSIHMOHHOTO U PETPECCUOHHOTO aHAJIN3a, a TAKXKE METObI KJIaCTEPHOTO
U (haKTOPHOTO aHaJIN3a, aHAJIM3a BPEMEHHBIX PSIJIOB.

B pesynpraTe OCBOEHHS AUCHUIUIMHBI Yy OOy4aroumxcs QopMUpyroTCs
CJIEIyIOIME KOMIIETEHIIMM U JOJDKHBI OBITH JOCTUTHYTHI CIEIYIOUIUE PE3YJIbTAThI
oOy4eHHsI KaK 3Tar (pOpMUPOBAHHS COOTBETCTBYIOIINX KOMIETEHIUH.

B pesyabTare

OCBOEHUS
Kon oOpa3oBareJIbHOM IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB
KOMIIETEHIIUM NporpaMmal 00y4eHMs MO0 JUCHUILIUHE
o0yyarmmuiics
HOJIZKEeH 00J1a1aTh
YK-6 YK-6. Cniocoben YK-6.1. 3naer: OCHOBHBIE IPUHIUIIBI

ONPEICIIATh U
pean30BbIBaTh
HPUOPUTETHI
COOCTBEHHOU
JESTEILBHOCTH U
CITOCOOBI €€
COBEPILICHCTBOBAHHUS
Ha OCHOBE
CaMOOLIEHKH

po(eCcCUOHANBEHOTO U JIMYHOCTHOTO
Pa3BUTHS, UCXOMS U3 ATANIOB KAPHEPHOTO
pocTa u TpeOOBaHMM PhIHKA TPY/IA;
CITOCOOBI COBEPIIICHCTBOBAHUS CBOCH
NeSITeTbHOCTH Ha OCHOBE CAMOOIIEHKH.
YK-6.2. YMmeert: pemiats 3aa4u
coOCTBEHHOTO MPOGECCHOHATBHOTO U
JMYHOCTHOTO Pa3BUTHS, BKITFOYAS 33 a4H
WU3MCHCHHS KaphepPHOU TPACKTOPHH;
PacCcTaBIATh TPHUOPUTETHI

YK-6.3. Brageer: cnocobamu
YIIPABJICHUS CBOEU MTO3HABATEIBLHOU
JeSATETHLHOCTBIO ¥ €€ COBEPIIICHCTBOBAHUS




Ha OCHOBE CAMOOIICHKH U TTPUHITUIIOB
00pa3oBaHUs B TCUCHHUE BCEH KU3HU

OIIK-6

OIIK-6. Cnocoben

IIPOBOJUTH aHAIH3
HAayYHOTEXHUYECKOU
uHbOopMaIuy,
00001IaTh
OTEYECTBEHHBIN U
3apyOEKHBIHN OIBIT B
00JIaCTH CPEJCTB
aBTOMATH3alH U
YIPaBJICHUS

OCYIIECTBISATH cOOp U

HOIIK-6.1. O000611aeT ombIT B 00J1acTH
aBTOMATHU3AIMH MPOTIECCOB YITPaBJICHUS,
MIPOBOJIUT aHAJIN3 HAYYHO-TEXHUIECCKOM
nHdopmaruu, GoOpMHUPYET TCHICHIINHA
Pa3BUTHS HAYKU M TEXHUKH B 3TOM

HaIIpaBJICHUM.

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/IC]_II/IHJII/IHa OTHOCHTCSI K 00s3aTebHOM 4YacTu (‘-IaCTI/I,

dbopmupyemoit

y4aCTHUKaMHU 00pa3oBaTeNIbHbIX OTHOIIEHU) O10Kka b1 «luciuminasl (MOLyn)».
JucuuminHa B3aMMOCBS3aHA JIOTUYECKH M COAEPKATEIbHO-METOAUYECKH CO

CJIEIYIOIUMU JUCIUTUTMHAMU U nipakTukamu OOIT:
e OCHOBBI Hay4YHOU PaOOTHI;

e lIcKycCTBEHHBIE HEUPOHHBIE CETU
¢ YueOHas (IpOeKTHAs) MPAKTHUKA,;
e [Ipon3BoacTBeHHAs (TIPOEKTHO-TEXHOJIOTHYECKAsl) TPAKTHKA;

e [IpousBoicTBeHHAs (MPEAUILIIOMHAST) TIPAKTUKA;.

CtpykTypa u coaepkaHue TUCHUILINHBI

OOmas Tpya0eMKOCTh AUCIMILINHBI cOCTaBisgeT 4 3aueTHbIX eaunuil (144 daca)
(u3 HUX 96 yacoB — caMocTOsATENIbHAS paboTa CTyACHTOB).

Ha nmepBoM Kypce B mepBOM ceMeCTpe BbIACNACTCS 4 3aueTHbIE eIUHUIIBI, T.¢. 144
aKaJIeMUICCKHX 4acoB (M3 HUX 96 4acoB — caMOCTOsTeNIbHAs paboTa CTYJIEHTOB).

3.1. Buabl yueOHOM padoThl U TPY10eMKOCTH (110 (hpopmaM o00ydeHus )
3.1.1 Ouynas ¢popma 00y4eHus

No Bup yueOHo# paboThl KomnnuecTBo yacos CemecTtpsbl
n/m 1
1 |AyauTopHble 3aHATHUS 48 48
B Tom uucie:
1.1 Jlexknuu 16 16




1.2 |CemuHapckue/mpakKTHYECKUE

3aHATUSA
1.3 |JlabopaTopHbie 3aHATHS 32 32
2 CamocTrosTenbHas paboTta 96 96
B Tom uucre:
2.1 |BeimosiHEHHE CaMOCTOSITEITbHBIX 94 94
NPAKTHYECKUX 3aHATUI
2.2 |TectupoBaHue 2 2
3  IIpomexyTouyHasi aTTeCTaIUs
DK3aMeH
Hroro: 144/4 144/4

3.2 TemaTH4eCcKuii IJIaH U3y4YeHUS TUCUUILIUHBI (110 opMaM o0yueHus1)
3.2.1 Ounas ¢popma o0ydeHuUs1

/11

Pa3nensl/TeMbl
JTUCIIUTLIAHBI

TpynoemMKoCTh, yac

Bcero

AynuTtopHas pabota

Jlexnun

CemuHapckue/mpa

KTHNYCCKUC

RATATIAA
JlaGopaTopHbIie

3aHSTHUS
[IpakTueckas

IoAroTOBKAa

CamocrogrepHas
pabora

Tema 1. BBenenue. Ilpeamer, 3agaun u
cojiepkaHue JUCHUIINHBI. OCHOBHBIC
MPUHIIMIBI M 33J1a4d aHaIN3a JTaHHBIX B
GyHIaMEHTAIBHBIX M TPHUKJIAIHBIX
nccaenoBanusax. OOmMe CBeIEHHUS O
pa3BeIOYHOM aHaJu3e: OIHCaHHe
JAHHBIX,  CHIDKCHHE  Pa3MEPHOCTH,
kinaccudukanus. OOmme cBeaeHUus o
CTAaTUCTUYECKOM BBIBOJE: OILICHUBAHUE
IapaMeTpOB U MMPOBEPKa CTATUCTHICCKUX
TUIOTES.

N

oo

Tema 2. TUNBI HCXOAHBIX JAHHBIX.

[Tonydyenne MCXOOHBIX JAHHBIX IS
CTAaTUCTUYECKOro aHam3a. [lepemenHbIe
n HaOmogeHust. (OCHOBHBIE  IIKAJIBI
W3MEPEHUS: Kbl HAWUMEHOBAaHWHU,
nopsiAka, HWHTEPBAJIOB, OTHOIICHUM.

12




MoOmHOCT, IIKal HW  JONYCTUMBIE
npeoOpa3oBaHus JaHHBIX. MeTpuueckue
Y HEMETPUUYECKHUE IIKAJIBI.

Psanpl pactipenenenus. luckpeTHsie u
HEIpEpPbIBHBIE IEpEeMEHHBIE. Ta0InIIbI
yacToT. ['pynnupoBka. AOCOIOTHBIC U
OTHOCHUTENBHBIE 4aCTOTHI. HakoruieHHbIe
YacTOTHL. DMIUpHueckas QpyHKuus
pacnpeaenenusd. [InotHoCcTh
pactpenenenusa. Harnsgnoe
IPEACTABICHNUE YaCTOT: JUarpaMMbl

Tema 3. CBoaHble XapaKTepPUCTHKH
pacnpeaejieHus.

Mepbpl  NOJOXKEHHA:  MUHUMYM U
MaKCUMyM, KBaHTWIH. KBaHTUIIbHas
byHKIHS. Mepsl LEHTPAJIbHOU
TEHJCHIMU: MOJA, MEJUaHa, CpeIHee.
Mepsl pazbpoca: pa3Max,
MEKKBapTUJIbHBIN pa3Max, CTaHAApPTHOE
OTKJIOHEHME, AucIepcus, KodPpPUuIueHT
BApHALIUH. Mepsbi (hopMBI:
KO3 PUIIMEHTHI ACUMMETPUH, IKCLECCA.
BoisaBnenne BbIOpocoB. PoOacTHOCTH
CBOJHBIX XapAKTEPUCTHUK.
[IpeoOpa3zoBaHue MOPSAJIKOBBIX JIaHHBIX:
paHXUpoBaHHE. MeTpuyecKue J1aHHBIE:
LEHTPUPOBAHHUE, HOPMHPOBAHHUE,
CTaHIapTH3alus (MepeBo] B Z-IIKaJy).
HopmasibHOE pacnpeneinceHue | €ero
cBomcTBa. HenuHenHas HopMalM3anus:
CTENIEHHOE U norapudmuyeckoe
npeoOpa3oBaHus; KBaHTHJIbHAS
HOpMaJIU3aLIUS. Crangaptuzanus
U3MEPEHU B MICUXOJIOTUU U
CTaHJAapTHBIE IIKaJbI.

10

Tema 4. JIBymMepHbIe JaHHbIE.

JIBymepHoe pacipeneseHue.
QOyHKIMOHAIIBHAS M CTOXACTHUYECKas
cBsa3b. Mepbl cBsizu. KoadduuueHTs
conpsbk€HHocTU. IlapHas koppensauus.
JIBymepHoe HOpPMaJIbHOE
pacrpeeeHue. Koaddumment

10
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JIMHEWUHOU KOppENALUU [Tupcona.
Koadduimentsl panroBoit koppensiiuu
Cnupmena u Konpamna. Harmsgnoe
IIPEACTABIICHUE TMAapHOM CBA3U. Mopenb

JUCIIEPCHOHHOTO aHanu3a U
kodpurmeHT ATa-KBaJpar.
Perpeccnonnas MOJENb. Meron
HauMEHbIIMX  KBajgpaToB.  IIpoctas

JUHeWHas perpeccuss u KoddduuueHt
JIeTepMHUHAIUH.

Tema 5. OuneHunBaHHe HEH3BECTHBLIX
nmapamMeTpoB pacrpeaeieHusl.
Cratuctuueckuii BbIBOJ. CIIOIIHBIE H
BBIOOPOYHBIC HCCJICIOBAHMS.
['enepanbHas COBOKYIMHOCTh M BBHIOOpKA.
3agauga OILICHUBAHHUS rnapameTpa
pacnpeaeneHus reHEepAIbHOMN
COBOKYITHOCTH. [TapameTpsnl u
CTaTUCTUKU. BbIOOpOUHBIE  OIICHKH.
Meton MOMEHTOB. Toueunoe u
HWHTEpPBAJIHHOE OlLICHHBAaHUE.
CranpaptHas OIIINOKA OIICHKHU.
JIOBEpUTENBHBIN UHTEPBAIL

10

Tema 6. IlpoBepka cTAaTHCTHYECKHUX
TUIOTE3.

UccnepoBarenbckue (coaepkaTesbHbIE)
U CTaTUCTHYECKHE TUroTe3bl. Hymesas
TUIIOTE3A. Pazmep addekra u
CTaTHCTUYECKasi 3HAYUMOCTh. [IpuHsaTHe
CTaTHUCTUYECKOro pemeHus. Oumunoku
epBOT0 U BTOPOTO pona.
CTaTuCTUYECKUII  KpUTEPUH H  €ro
MOIIHOCTb.

Kputepuu cornacus, 0oTHOPOAHOCTH U
HE3aBHCUMOCTH.

10

Tema 7. OCHOBBI MAIIIMHHOTO
00yuYeHusi U AaHAJIN3A JaHHBIX

. MammHHOe 00y4yeHHe U aHaJIN3
JTAHHBIX: OCHOBHBIC ITOHSATHS U IPUMEPHI
MPUKIAAHBIX 33/1a4. 3a1a4u
KJ1accuuKaIu, perpeccum,

10




KJIaCTepU3allii, MPOTHO3UPOBAHNE,
paHXUPOBAHKE, TOHIKEHUS
Pa3MEepHOCTH, BRIOOpA MOJICITH,
npenpoueccuara. OCHOBHbBIE
OMOIMOTEKU SISl pabOTHI C TAHHBIMHA B
Python.Pa6ora ¢ 6ubaunorekamu Numpy,
Scipy, Pandas, Matplotlib, Seaboarn,
Scikit-learn

AHanUTHYeCKHEe BO3MOXHOCTU
oubmmorexkn NumPy. OyHKIIHOHAT
oubanoreku NumPy asst paboThl ¢
naHHBIMH. Vcrionb30BaHue OUOIMOTEKH
Pandas

Tema 8. MammnnHoe o0y4yeHue DTarbl
pelIeHus 3a7a4 ¢ UCMoJib30BaHueM ML:
cOOp JaHHBIX, UCCIIEIOBAHUE U
MOATOTOBKA JaHHBIX, 00y4YEHHUE MOJEIH,
OLICHKA MOJIEJIH, YJIy4IlIEHUE MOJECIIN.

JIvuHeHbIe MOJIENIU pErpecCcun 1
KJ1accu(UKaIMU: JTMHEHHBIE MOJICIIH B
3a71a4e Perpeccun, JIMHEMHbIE MOJIEIIH B
3a/1aue Kiaccu(uKaIum, OleHKU
Ka4yeCTBa MOJEJEHN B 3a/1a4aX PErPECCUU
u kinaccupukanuu. Knacrepuzanus

26

Hroro

16

32

96

3.3 Coaep:xanue JTUCHMILTHHbBI

Copepxanue IMCHMILIMHBI

Tema 2. Tunbl HCXOAHBIX JAHHBIX.
[TomyyeHne WCXOOHBIX MAaHHBIX Uil CTATUCTHYECKOro aHanu3a. llepemeHHble u
HaOmoneHnss. OCHOBHBIE IIKajdbl HM3MEPEHHMsS: INKajdbl HAMMEHOBAHHM, IOPSIKA,
WHTEPBAJIOB, OTHOIIIEHUH. MOITHOCTH IITKAJ U JOMYCTUMBIE PEe0Opa30BaHUs TaHHBIX.
MeTtpudeckue 1 HEMETPUUECKUE IIKAJIBI.

Tema 1. IIpeaMer u MeTOABI CTATUCTHYECKOT0 AHAJIHU3A JAHHbIX.

OCHOBHBIC IPUHITUIIBI U 331241 aHAIN3a JAHHBIX B (yHAAMEHTAIbHBIX U IPUKIIATHBIX
uccinenoBanusix. OOnMe CBENCHUS O Pa3BEJOYHOM aHAIU3e: OMHCAHUE JaHHBIX,
CHIDKEHHME pa3MepHOCTH, Kiaccudukarms. OOmMe CBEACHUS O CTaTUCTUYECKOM
BBIBOJIC: OIICHMBAHUE MTApaMETPOB U MPOBEPKA CTATUCTUUECKUX THUIIOTE3.
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Psnel pacnpenenenus. JIUCKpeTHbIE U HENPEPBIBHBIE IIEpEMEHHBIE. TabIUIbl 4aCTOT.
['pynnupoBka. AOCONIOTHBIE U OTHOCUTENIbHBIE YacTOThl. HakomieHHbIE 4acTOTHI.
Omnupuueckas GyHKIus pacnpeaeneHus. [InotHocts pacnpenenenus. Harmsanoe
IPEACTABICHUE YACTOT: TUArPAMMBI.

Tema 3. CBoHbIE XapAKTEPUCTHKHU pacnpeaesieHusl.

Mepbl OJIOKEeHHS: MUHIMYM U MaKCUMYM, KBaHTWIH. KBaHTmibHAS pyHKIMSA. Mephl
IEHTpaJbHONW TEHJCHIIMM: MOJa, MeauaHa, cpeaHee. Mepol pazbpoca: pasmax,
MEKKBApTUJIbHBIA pa3Max, CTaHJApTHOE OTKIIOHEHHE, AUCHEepCHs, K03 UIMEHT
Bapuanu. Mepbl Gopmbl: K03DOUITMEHTHI aCUMMETPUM, JKcIlecca. BrIsBlIeHHE
BBIOPOCOB. POOACTHOCTH CBOJAHBIX XapaKTEPUCTHK.

[IpeoOpazoBaHne MOPSAKOBBIX JaHHBIX: paH)XUpOBaHUE. MeTpUYEeCKHe TaHHbBIC:
[IEHTPHUPOBaHKUE, HOPMUPOBaHUE, CTaHapTU3anus (1epeBo/ B Z-1mkainy). HopmansHoe
pacmpesieiecHde W €ro CBOWMCTBa. HenuHeilHas HopMaiau3alus: CTENEHHOE U
jJorapudmMuyecKkoe mpeoodpa3oBaHus; KBaHTHIbHAA HOopManm3anusa. CTaHaapTH3amus
WU3MEPEHUN B MICUXOJOTUH U CTAaHAAPTHBIC IIKAJIBI.

Tema 4. JIBymepHbIe JaHHbBIE.

JIBymepHoe pacnipenenenne. OyHKIMOHAIBHAS U CTOXACTUYECKAs CBSA3b. MephI CBA3N.
Koaddummentsr conpsok€énnoctu. Ilapnas koppensius. J[ByMepHOe HOpMalbHOE
pacnpenenenue. Koapouuuent nmunerinoit koppemnsiunu IIupcona. Koapduunents
panrosoi koppemsinun Cnupmena u Kannamia. HarmsigHoe npencraBiieHHe MapHON
cBA3U. Mojenb OUCHEPCHOHHOIO aHalu3a U KOA(PQUUUEHT 3Ta-KBaJpar.
Perpeccuonnas mogmens. Meron HaumMmeHbIIMX KBajapartoB. lIpocras nunelnas
perpeccus U KOdQPUITMEHT T1eTepMUHAIIUN.

Tema 5. OueHnBaHMe HEM3BECTHBIX IAPAMETPOB paclpe/ie/ieHusl.
Craructuyueckuil BbiBoA. CIUIOLIHBIE M BBIOOPOUYHBIE HcchenoBaHUs. |'eHepanbHas
COBOKYNHOCTh W BBIOOpKA. 3ajaya OILICHMBAHUS TapamMeTpa pachpeneieHus
reHepalibHOM COBOKYyNnHOCTH. llapameTpbl M cTratucTUKU. BBIOOpOYHBIE OLEHKH.
Meton MomeHTOB. ToyeuHoe W MHTEpBasbHOE olleHMBaHWEe. CTaHmapTHas OIIMOKa
OLICHKH. /[0BEpUTENBbHBIN NHTEPBAIL

OneHMBaHUE TApaMETPOB CTaTUCTUUECKOW Mojenu. OreHuBaHue K03(hOUIIMEHTOB
koppesnsinuu. OleHrnBaHue CBOOOTHOTO WieHa U KO3 UIIMEHTa MPOCTON JTMHEHHON
perpeccun. OueHuBanue pazmepa 3pdexra A Mojiee TMCIepCHOHHOTO aHaIu3a u
PErpeCCUOHOM.

Tema 6. IlpoBepka cTATUCTUYECKHUX TUIIOTE3.

HccnenoBarenbckue (couep:KaTellbHbIE) W CTaTHCTHYECKHe Tunore3sl. Hynesas
runore3a. Pa3smep oa¢dekrta U craructhyeckas 3HauMMOCTh.  [lpuHsATHe
cTaTUcTHYeckoro pemeHus. OmuOku mepBoro v BTOporo poja. CTaTUCTUYECKUn
KPUTEPUN U €TO MOILHOCTb.

Kputepun cornacusi, OZHOPOAHOCTM M HE3aBUCUMOCTU. KpurTepum Xu-KBajapar
[Tupcona, D KonmoropoBa-Cmupnosa, W [Hanupo-Yunka. Ilapamerpuueckue
kputepu. OJIHOBBIOOPOUYHBII U NBYXBBIOOpOUHBIN t-kputepuil [lupcona. Kpurepuii
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F ®umepa. Hemapamerpuueckue kputepuud. Meauanueiii kputepuil. Kputepuii U
Manna-YutHu. Cxema noBTOpHBIX u3Mepenuid. Kpurepun xu-kBagpar MakHemapa, t
CrprofieHTa JI1sl 3aBUCUMBIX BBIOOPOK M T YHIKoKCcOHa.

3HauuMocTh Kod(uimMenTta Koppensuuu. Mojenu TUCHEPCHOHHOTO aHajiu3a U
perpeccuonHas. O0mas auHeHas Moaenb. [IpoBepka NpUroJHOCTU MOJIETH B LIEJIOM.
[IpoBepka mJomylIeHMM, JeXallMX B OCHOBE MOJENM. AHaIA3 OCTaTKOB.
MHOX€eCTBEHHBIE CPABHEHHUSI B JUCIIEPCUOHHOM aHAJINA3E.

Tema 7. OcHOBBI MAIIMHHOIO 00y4YeHHUS U AHAJHU3A JAHHBIX

. MammHHOe 00y4YeHHe U aHAJIU3 JaHHBIX: OCHOBHBIE TOHITHS U IPUMEPBI
NPUKJIAIHBIX 3a7a4. 3ajaul KJIacCU(UKaLlUU, pErpeccuy, KilacTepu3alui,
IIPOTHO3UPOBAHUE, PAHKUPOBAHUE, IOHWKEHUS Pa3MEPHOCTH, BEIOOpA MOJIENH,
npenpoueccunra. OCHOBHbIE OMOIMOTEKHU U1l paboThl ¢ 1aHHbIMU B Python.Pabota ¢
oubnmorexamu Numpy, Scipy, Pandas, Matplotlib, Seaboarn, Scikit-learn

AHaJIUTUYECKUE BO3MOXKHOCTH Oubmuorekn NumPy. @yHkiuoHan OUOIMOTEKH
NumPy st pabotsl ¢ nanasiMu. Mcnions3oBanue oudanoreku Pandas nis xpanenust
¥ aHanmu3aMo/ienu ¢ HeCKOJIBKUMH HE3aBUCUMBIMU ITepeMEHHBIMU. MHOTO(haKTOPHBIIM
nucniepcoHHbit  aHanu3. OcHoBHBIE 3(PdeKTsl U B3auMojelcTBHE (AKTOPOB.
[IpoBepka runoTe3 B OTHOIMICHUH OTJAEIBHBIX (haKTOPOB. MHOKECTBEHHAS PErPECCHSL.
Br16op mpeaukTopoB A perpecCHOHHON Mojenu. He3aBUCHMOCTh MPETUuKTOPOB.
[IpoBepka 3HaUMMOCTH KOA(D(PUIIMEHTOB MHOXKECTBEHHOU perpeccun. CpaBHEHUE
PErpecCUOHHBIX MOJIEIIEH.

Tema 8. MamuHHOe 00y4eHue DTarlbl pEIICHUS 3a/1a4 ¢ UCIONIb30BaHneM ML:
cOOp TaHHBIX, UCCIEAOBAHUE U MOJArOTOBKA IAHHBIX, 00yYEeHUE MOJIEIH, OLICHKA
MOJEIIY, YJIy4IIEHUE MOJACIIN.

JluneliHple MOJENM perpeccud W KiacCUUKAIMK: JIMHEWHbIE MOJIETM B 3ajade
perpeccuu, TUHEHHBIE MOJIENH B 3a]ja4e Kiaccu(UKaIuu, OIeHKA KadyecTBa MOeNIeh
B 3aJ1auax perpeccuu u kinaccudukanuu. Knacrepuzamms.

3.4 TemaTnka CeMUHAPCKUX/MIPAKTHYECKHUX U J1A00PATOPHBIX 3aHATHI

Jlabopamopnwie pabomut

Jlabopatopnass ~ pabota Nel «O3Hakomienue ¢ ¢peiimBopkom  Scilearn.
[Tpenponeccunr nanabix. Hopmanuzanus. [IpegoOpaboTka TaHHBIX.)»
JlaboparopHass pabota Ne2 «.PaGora ¢ Oubnmorekamu Numpy, Scipy, Pandas,
Matplotlib, Seaboarn, Scikit-learn. Pemenre 3anauun TuHEHHON perpeccum
JlaGoparopHas pabota Ne3 « Pemrenue 3aaum kiiaccupuKaiuy U KJiacTepu3alium
JlaGoparopHas padota Ne4 « Pemrenne 3amauun kiaccupuKaIuy U KIacTEPHU3aAIUH
Jlabopatopnast pabora Ne5 «Tensorflow. Osnakomiienue ¢ ¢peiiMBopkom Keras.
Pemenne 3amaun knaccuduxanmu nzoopaxenuit. MLP»

Jlabopatopnas pabota Ne6«O0yuenne HeiponHoi cetu. [ unepnapamerpsl. [Togdoop
runepmapameTpoB ¢ momotsio KerasTuner. [TepeoOydenue, HenooOydeHHE.»
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Jis mpoBeneHUs JabOpaTOpHBIX paboOT TpedyeTcss KOMIBbIOTEPHBIN Kilacc.
OOBEJECHHBIN B JIOKAJBHYIO CETh C BbIXOAOM B MHTepHeT. KOoMIbIOTEPHI JOJIKHBI
OBITb OOBEIUMHEHBI JIOKATBHOU CeThio. HeoOxomum BBIXOJ B TJIO0ATBHYIO CETh
Hutepuer. Tpebyemoe mporpamMMHoe obOecrieueHHeM: KOMIIISATOP si3bika Python,
Tensorflow ¢ makerom Keras, TekctoBsiii pegakTop, opucHsiii maket LibreOffice.

KomnproTepHslii Ki1acc AOMKEH UMETh BO3MOXHOCTh OOHOBIICHUSI M YCTAHOBKH
JOTIOJIHUTENBHOTO CBOOOAHO pacpOCTPAHSIEMOI0 IPOrPaMMHOI0 O0ECTIEUEHUSI.

3.5 TemaTnka BONPOCOB /ISl CAMOCTOSITEILHOTO U3y4Y€EeHHUS

* MI3ydyeHne TEHACHIMM NPUMEHEHHUS Pa3iIu4HbIX A3BIKOB IPOrPAMMHUPOBAHUS
IIPU PELIEHUU PA3HBIX IPAKTUYECKUX 3a]a4.

» 3yueHue cpen pa3pabOTKU, CUCTEM YIIPABIEHUS BEPCUSMHU.

» Kpurepnu cornacus, OTHOPOJIHOCTH M HE3aBUCUMOCTH. Kpurepun Xxu-kBaapar
[Tupcona, D Konmoroposa-Cmupnosa, W [lanupo-Yuika.

[Tapamerpuueckue kputepud. OAHOBBIOOPOYHBIA M JIBYXBBIOOPOYHBIN t-
kpurepuii [Iupcona

4  Y4yeOHO-MeTOoaMYecKOe H MHGOPMAIIMOHHOE o0ecriedeHne

4.1 HopmatuBHbie 10kyMeHTbI 1 [OCThbI
1. TOCT P 43.0.12-2018 ba3sl 3HaHul B TEXHUYECKOMN IEITEIILHOCTH.
2.TOCT P 57321.2-2018 MeHe>KMEHT 3HaHUM. MeHEeKMEHT 3HAHUU B 00J1aCTH
uHxuHUpHUHra. Yacte 2. [IpoektupoBanue Ha OCHOBE 0a3 3HaHUI.
3. TOCT P 43.0.28-2022 HWupopMannoHHOE OO€EClEYEHUE TEXHUKU U
OIEPATOPCKOM AEATEIbHOCTH. ba3bl 3HAHMN B MHTEIJICKTYAJIN3AIUU ICATCILHOCTH.
4. TOCT P 59869-2021 HWutennekryanbHble cuUcCTeMbl oOyudeHus. OOriue
TIOJIOKECHUS.
4.2 OcHOBHAs JIUTEpPATYypa

1. CrankeBuy, JI. A. UHTennekTyanbHble CUCTEMbl M TEXHOJOTHMU : YYEOHHUK U
npakTuKyMm ajs By30B / JI. A. CtankeBuu. — 2-€ u3., mepepad. u non. — MockBa
: U3parensctBo FOpaiit, 2024. — 495 c. — (Briciiee oOpazoBanue). — ISBN
978-5-534-16238-7. — Tekct : anexktpoHHbIN // OOpazoBaTenbHas miaTgopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/536688 (mata oOparieHus:
26.05.2024).

2. Boponos, M. B. CucteMbl HCKYCCTBEHHOTO UHTEJUIEKTA | YIEOHUK U MPAKTHUKYM
st By3oB / M. B. Boponos, B. U. ITumenos, . A. Hebaes. — 2-e u3 ., mepepaod.

u pon. — MockBa : M3garensctBo IOpaiit, 2024. — 268 c. — (Bnicmiee
obopazoBanue). — ISBN 978-5-534-17032-0. — Tekct : >meKTpOHHBIA //
OOpazoBaTenbpHas miatdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/544161 (nara obpamenus: 26.05.2024).
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4.3 JlonoJiHUTeIbHAA JIUTEpaTypa

1.

EmenpsnoB B.B., Kypenunk B.M., Kypenunk B.B. Teopus u mnpakrtuka
ABOTIOITMOHHOTO MonenupoBadus. — M.: ®U3MATIINT, 2003. — 432 c. — ISBN
5-9221-0337-7. (www.knigafund.ru/books/207330)

bpeuka, JI.M. Anroputmbl MAaIIMHHBIX BBIUYMCICHUHN: y4eOHO-METOAMYECKOE
nocobue. [DneKTpoHHbIN pecypc] — DnekTpoH. gaH. — Omck : OMI'Y, 2014, —
64 c. — Pexxum nmocryma: http://e.lanbook.com/book/75387 — 3ari. ¢ skpaHa.
OxkynoB, C.M. ANTOpuUTMBI KOMIIBIOTEPHON apudMETHKHU. [DIECKTPOHHBIN
pecypc] / C.M. Oxkynos, C.M. JIsiun, O.A. IlectoB, E.B. PazoBa. — DnexTpoH.
naH. — M. : UznarensctBo "Jlaboparopus 3nanmit", 2015. — 288 c. — Pexum
noctyma: http://e.lanbook.com/book/66112 — 3aru. ¢ skpana.

PytkoBckas [l., Ilmmmesckuii M., PyrtkoBckunt JI. HelipoHHbsle certn,
TEHETUYECKUE AITOPUTMBI M HewyeTkue cucremsl: llep. ¢ momsck. U. [l
Pynunckoro. — M.: 'opsiuas nmunus —Tenexom, 2006. — 452 c.

TapacoB B.b. OT MHOrOareHTHbBIX CUCTEM K MHTEIJUIEKTYaJIbHBIM OPTaHU3aLHIM:
dbunocodus, ncuxosnorus, napopmatuka. — M.: Dnuropuan YPCC, 2002. — 352
c. (Haykm 06 uckycctBennom). — ISBN 5-8360-0330-0.

['acanoB, D. O. MHTEIEKTyaJlbHBIE CHUCTEMBI. TeopHs XpaHEHHs M ITOMCKa
uHdopmaIuu : yueOHuk 1iis By30B / 3. D. ['acanos, B. b. KyapsBues. — 2-e uzn.,
uctp. u aon. — Mocksa : U3parensctBo FOpaiit, 2024. — 271 c. — (Bebicmiee
oOpazoBanue). — ISBN 978-5-534- 08684-3. — TekcT : 2neKTpOHHBINA //
OO6pazoBaTenbHas matgpopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/537938 (mara obpamenus: 26.05.2024).

[Nanymkun A.W. Teopus Heliponnbsix ceteil. Ku.1: YueOHoe nocobue asis By30B.
— M.: UTTKP, 2000. - 416 c.

bammakoB A.M., bammakoB WM.A. HHremnexkryanbHble HHPOPMALUOHHBIE
TexHojioruu: Yueb. mocooue. — M.: Uzn-Bo MI'TY um. H.D.baymana, 2005. —
304 c. — (Cepus «MHpopMaTrKa B TEXHUYECKOM YHUBEPCUTETED).

4.4 JnexkTpoHHBIE 00pa3oBaTeJbHbIE peCypChl

1.

DO0P B pa3zpaboTke.

4.5 JInueH3u0HHOe U CBOOOJIHO pacnpocTPpaHsieMoe IPOrPaMMHoe o0ecredeHue

l.

3.

Cpena paspabotku Microsoft VisualStudio ¢ ycTaHOBIEHHBIM ITaKETOM
pacmupenus si3pika Python
Oducusrii naker Libre Office .

4.6 CoBpemeHnHble mnpodeccuoHaNIbHbIE 0a3bl JAaHHBIX M HMHGOPMALMOHHbIE

CIIPAaBOYHbIC CUCTEMbI
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CmpaBouHo-mipaBoBasi  cucrembl  «Koncynbrantllnroc:  Hexommepueckas
UHTEepHETBepcHs» https://www.consultant.ru/online/
OdunmansHbEIi THTEPHET-TTOPTAJ IpaBoBOM nHpopMaruu http://pravo.gov.ru
Poccuiickas HanmonansHas 6ubimoTeka http://www.nlr.ru
OBC «YHuBepcurerckas OndmoTeka oHIaia» https://biblioclub.ru/index.php
EnnHoe okHO mocTyma K 00Opa3oBaTelbHBIM pecypcaM DenepanbHBIN TOPTA
http://window.edu.ru
Hayunas snexktponnas oubnuoteka http://www.elibrary.ru
Poccuiickas rocynapctBeHHas ounbauoreka http://www.rsl.ru

MaTepuajbHO-TeXHHYECKOE o0ecrievyeHne

. KOMHBI-OTepHBIG KJIaCCbhl C OCHAIICHHUCM: CTOJIbI, CTYJIbA, ayJAUTOpPpHAasA OOCKa,

UCIIOJIb30BAHUE TIEPEHOCHOI0 MYJIbTUMEAUMHOTO KOMILIEKCAa (MEepEeHOCHOM
IPOEKTOP, NEPCOHATIBHBIN HOYTOYK).

[lepcoHasibHBIE KOMITBIOTEPHI, MOHUTOPBI, MBIILIKH, KJ1aBUaTypbl. Paboyee mecTo
MPEenoIaBaTesi: CTOJM, CTYIL.

AyauTopusi JUisl CAaMOCTOSTEIbHON padOTBHI.

bubmmoreka, YnTANBHBINA 3aIl.

MeToauyeckue peKOMeHIaluu

6.1 Meroanueckue peKOMeHIAUMHU [JIs MpenojaBaTe/isi MO OPraHU3aANUH

00y4eHuUs

[Ipu moAroTOBKE K 3aHATHUAM CIEAYET MPeABapUTEIbHO MPOpadoTaTh MaTepual
3aHATHS, MPETYCMOTPEB €ro MojAauyy TOYHO B OTBEIEHHOE ISl 3TOr0 BpEMs
3aHsaTHs. ClenyeT MOArOTOBUTH HEOOXOAMMbBIE MaTepHallbl — TEOPETHYECKHE
cBeleHus, 3a1ayn u Ap. [lpu mpoBeneHUM 3aHATHS CIIETYyEeT KOHTPOIUPOBATH
nojadyy maTtepuaia M pelleHuEe 3aJaHuid C Y4eToM Y4YeOHOro BpEMEHH,
OTBEJCHHOIO JIJISl 3aHATHSL.

[Ipu nmpoBepke pabOT U OTYETOB CIEAYET YUUTHIBATh HE TOJHKO MPABMIHHOCTD
BBITIOJIHEHUS 3aJIaHUN, HO U ONTUMAJILHOCTh BBIOPAHHBIX METOJIOB PEIICHHS,
MPAaBWJIBHOCTH BBITIOJIHEHUS BCEX €T0 I1aroB.

[Ipn opraHuzanv ¥ MNPOBEICHHS SK3aMEHOB B MPAKTUKO-OPUEHTHUPOBAHHOU
dbopme creayeT UCHOJIb30BaTh YTBEpXKACHHBIC Kadeapoir Metoaudeckue
PEKOMEHAAIUU.

6.2 MeToanueckue yKa3aHus sl 00y4aromuxcsi 10 OCBOEHUIO TUCHMILTUHbI

[Tonydenune yriyOJIeHHBIX 3HAHUW MO JUCIHUIUIMHE JOCTUTAaeTCsl 3a CUeT

aKTUBHOW  CaMOCTOSITEJIbHOW  paboThl  oOyuaronuxcsi.  BplgensieMple  4achl
1€J€CO00pa3HO UCIIOJIb30BATh JIsl 3HAKOMCTBA C YUEOHOU U HAy4YHOU JTUTEpaTypoil 1o
npoOemMaM AUCIUIUINHBI, aHAJIW3a HAYYHBIX KOHIICTIIIHHN.
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[IpomexyTouHasi aTrectanusi oOydaronmxcsi B (opMe 3ad€Ta MPOBOIUTCS TIO
pe3yibTaTaM BBITIOJIHEHUS BCEX BUIOB yU€OHOH paObOTHI, TPETyCMOTPEHHBIX YUSOHBIM
IJIAHOM MO JaHHOW JUCHUILUIMHE (MOAYJII0), TP STOM YUYUTHIBAIOTCA PE3YJIbTATHhI
TEKYyIIEro KOHTPOJSl YCIeBAa€MOCTHU B TeueHHe ceMmecTpa. OIleHKa CTeneHu
JIOCTUKEHHUS 00YyUaIOIUMUCS TUIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHUSI 10 JUCHIUILINHE
MPOBOJIUTCSL NPENOJAaBaTeNeM, BEAYIIUM 3aHATHS 10 JUCUUIUIMHE METOJIOM
DKCIIEPTHOW ONEHKU. [lo WTOram mnmpoMeKyTOYHOM AaTTecTaluru IO AUCHHUILUIMHE
BBICTABJIACTCSA OILICHKA «OTJIMYHO», «XOPOIIO», «YIIOBJICTBOPUTEIBHO» WM «HE
YJOBJICTBOPUTEIBLHO.

K npomexyTouHoit arrecTaliMu  JOMYCKAalOTCA TOJBKO  oOydaromuecs,
BBITIOJTHUBIIIME BCE BUJIBI YICOHOM pabOThI, MpeyCMOTPEHHBIE paboueli MporpaMmoi
1o agucuuiuimHe «MICKyCCTBEHHBbIE HEUPOHHBIE CETH.

6.3 CpeacrBa ajanTanMyd MNpPenoAaBaHUsl JUCHUIVIMHBI K MNOTPEOHOCTAM
o0yyaromuxcsi WHBAJUAOB M JMI ¢ OrPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS

[Tpu HEOOXOAMMOCTH B 00pa30BaTEIBLHOM IIPOIIECCE MPUMEHSIOTCS CJICTYIOIIHE
METOJIbI ¥ TEXHOJOTHUH, 0OJIerdaromuye BOCIpHUsATHEe HHDOpMAIIMK 00yJarOITUMHUCS
WMHBAJIMJIaMHU Y JIMIIAMUA C OTPAHMYEHHBIMH BO3MOKHOCTSIMU 37I0POBBS: - CO3AaHUE
TEKCTOBOM BepCHUM JIIOOOT0 HETEKCTOBOTO KOHTEHTa JUIsI €ro  BO3MOKHOTO
npeoOpa3oBaHusl B ajdbTepHATUBHBIC (OPMBI, YIO0OHBIC JJII  Pa3JIMYHBIX
M10JIb30BaTeIICH;

* CO3JlaHME KOHTEHTa, KOTOPBIA MOXKHO TPEICTaBUTh B PA3IMYHBIX BHUIAX 0€3
NOTEPHM  AAHHBIX  WJIH  CTPYKTYpbl, MPEAYCMOTPETb  BO3MOYKHOCTH
MaciITa0UpOBaHUS TEKCTa U  HM300pakeHUM 0O€3 TMoTepu  KaudecTma,
MPEAYCMOTPETh TOCTYITHOCTh YIIPABJICHUSI KOHTEHTOM C KJIIaBUATYPBbI;

* CO3JaHME BO3MOXKHOCTEH JJIsi OOYy4alolUXCs BOCHPUHHUMATH OJHY M Ty XK€
uH(pOpPMAIMI0O M3 pa3HbIX HCTOYHUKOB, HAlpUMeEp, TakK, 4YTOObI JMLA C
HapyLIEHUSIMU CIIyXa MOJy4Yaldd HH(MOPMALMIO BU3yalbHO, C HAPYIICHUAMH
3pEHHUs ayAUaJIbHO;

* IPUMEHEHUE TMPOTPAMMHBIX CpEJCTB, O0OECHeUnBAIONIUX BO3MOXKHOCTD
OCBOCHMSI HABBIKOB U YMEHUM, (POPMUPYEMBIX AUCIUIUIMHOW, 3a CUET
ABTEPHATUBHBIX CIIOCOOOB, B TOM 4YHCJE BHUPTYaJbHBIX JIAOOpaTopuii u
ACCUMUJILIMOHHBIX TEXHOJIOTHIA;

* IPUMEHEHHUE IWCTAHIIMOHHBIX O0Pa30BATEIbHBIX TEXHOJOTMH JJIs Iepeaadu
uHGOpMAIIMK, OPraHU3aliK Pa3IMYHBIX (OPM HHTEPAKTHBHON KOHTAKTHOM
paboThI 00YUAKOIIErOcs ¢ MPEIoIaBaTeNIeM, B TOM YKCIie BEOMHAPOB, KOTOPHIC
MOTYT OBITh HCIOJB30BaHbI JIJIi IPOBEACHUS BHPTYaJIbHBIX JICKIIUH C
BO3MOXKHOCTBIO ~ B3aMMOJICHCTBHMSI  BCEX  YYAaCTHHUKOB JIUCTAHI[MOHHOTO
oOyueHus, MPOBEACHUS CEMHHAPOB, BBICTYILICHHUS C JOKJIAIaMH W 3aIlUThI
BBITIOJTHCHHBIX Pa0OT, MPOBEICHUS TPEHUHIOB, OpraHU3aIlid KOJUICKTHBHOMN
paboTHI;
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* IPUMEHEHUE  JUCTAHIMOHHBIX  O0pa30BATENbHBIX  TEXHOJOTMH IS
opraHuzanuu (popm TEKyIIero U MpOMEXYTOYHOTO KOHTPOJIS;

* YBEJIMYEHUE MPOJOLKUTEIIBHOCTH CHa4d OOYYArOIIMMCS WHBAJIMIOM WIH
JUIIOM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbsl ()OPM MPOMEKYTOUHOMH
aTTECTAIMH 110 OTHOIIECHHIO K YCTAHOBJIEHHOW MPOAOHKUTENBHOCTH UX CHAYH:
- MPOAOJDKUTENIBHOCTM CAaud 3ad€ra WM 53K3aMeHa, IPOBOJMMOIO B
nucbMeHHOU (opme, - He Oonee yem Ha 90 MHUHYT; - MPOJOIKHUTEILHOCTU
MOJATOTOBKM 00YyYaroUIerocs K OTBETY Ha 3a4€Te WM 3K3aMEHE, IPOBOJAUMOM B
ycTHOU popme, - HE Ooiee yeMm Ha 20 MUHYT;

* IPOJOJKUTENBHOCTH BBICTYIUIEHUS, OOYyYarolIerocss MpH 3allluTe KypCcOBOIl
paboTHhI - He OoJiee yeM Ha 15 MUHYT.

Jliia obecrieueHust MOATOTOBKHU JIFOJIei B (popmaTe OUHOM ayIUTOPHON pabOThI
C OrpaHUYECHHBIMA BO3MOYKHOCTSIMU JBUKEHUS BBIOMPAIOTCA ayAUTOPUU C
JOCTYITHOCTBIO B paMKax TpeOOBaHHMI MO OpraHu3anuu 0e30apbepHOU Cpelbl
JIBAYKEHUS.
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/ ®oHJ OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISAA M OLICHMBAHUSA Pe3yJIbTATOB 00y4eHHUS

YK-6. CiocoOen ornpenensiTe 1 peann30BbIBaTh MPUOPUTETHI COOCTBEHHOM

ACATCIBHOCTHU U CII0COOBI €€ COBCPIICHCTBOBAHUA HAa OCHOBC CaMOOIICHKHA

OIIK-6. CniocoOen ocy1iecTBIsATh cOOp U MPOBOIUTH aHAJIN3 HAYYHO-TEXHUYECKON

uHpopMaiu, 00001IaTh OTEUECTBEHHBIN U 3apyOeKHBIN OMBIT B 00JIACTH CPEJICTB

ABTOMAaTHU3alli U YIIPABJICHUA

Kpurtepuu oneHuBaHusi

IMoka3zaren | Jlomoporosoe IToporosoe 3HaueHune
b: 3HaAYeHHe
2 3 4 5
OoOyuaromuiic | O6yuatomuiica | OOydarommiics | OGyyaromuiics
3HATD - s JIEMOHCTPUPYET | IEMOHCTPUPYE | AEMOHCTPUPYET
JIEMOHCTPUPY | HETIOJIHOE T YaCTHYIHOC IIOJTHOC
oM. 1. 3v €T IOJIHOE COOTBETCTBHE COOTBETCTBHE | COOTBETCTBUE
paboueit
HPOTPaMMEL OTCYTCTBHUE yKa3aHHbBIX B yYKa3aHHBIX B yKa3aHHBIX B
ucIuIEE | A 11.3. 3HAaHWH. 11.3. 3HAHUH. 11.3. 3HAHUH.
BI. HenocratouHo | Jlomyckarorcs | Ho CBoboaHO
e 3HAUUTEJIbHBIE | IOMYCKAIOTCA | OIEPUPYET
COOTBETCTBHE | OIIMOKH, HE3HAUUTENbH | TPUOOPETEHHBI
YKa3aHHBIX B | POSIBJISIETCS bIC OIIMOKH, MM 3HaHHSIMH.
11.3. 3HaHWUH. HEJIOCTAaTOYHOC | HETOYHOCTH,
Th 3HAHUU, 110 | 3aTPyAHEHUS
pany npu
roKasareJiei, AHAJIUTHYECKHU
oOydJarouuiicss | X oneparusx.
HCIIBITBIBACT
3HAYUTEIbLHBIC
3aTPyTHCHUS
npu
OTIePUPOBAHUU

3HAHUSIMU TIPU
UX MEPEHOCE Ha
HOBEIC
CUTYyallUHU.
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OoOyuaromuiic | O0yuatomuiics | OOydarommiicss | OOydaromuiAcs
YMETDb - | 5 ue ymeer JEMOHCTPUPYET | IEMOHCTPHUPYE | JEMOHCTPUPYET
WU B HETIOJTHOE T YaCTUYHOE MOJIHOE
CMéH' 3u HEJI0OCTaTOYHO | COOTBETCTBUE | COOTBETCTBUE | COOTBETCTBUE
E; ocr)ngmm i cTeneHu yKa3aHHbBIC B yKa3aHHBIC B yKa3aHHbBIC B
TUCITITHE | ACMOHCTPUPY | IL.3. yMCHHIL. 11.3. yMEHHUIA. 11.3. yMEHHUIA.
BI. eT yka3zanHbele | JlomyckaioTcs | YMeHus CBoOonHO
B I1.3. yMEHUS. | 3HAUUTEIbHBIE | OCBOEHBI, HO OnepupyeT
OLIHUOKH, JOMYCKAlTCAd | IPpUOOPETEHHBI
MPOSIBIISIETCS HE3HAYUTEIbH | MU YMECHUSIMU,
HEJOCTATOYHOC | bI€ OLINOKH, IPUMEHSIET UX B
Th YMEHHI1, 10 | HETOYHOCTH, CUTYyalHUsIX
pALy 3aTPYJHEHUS] | IOBBILIEHHON
MoKa3aTeseH, npu CJIOKHOCTH.
0oOyyYaromuiicss | aHATUTUYECKU
HCTIBITHIBAET X OIeparusx,
3HAUUTEIIbHBIE | IEPEHOCE
3aTpyAHEHUS YMEHHM Ha
npu HOBBIE,
ONEPUPOBAHUU | HECTAHIAPTHHI
YMEHHUSIMU MIPU | € CUTYallUH.
UX MepeHoce Ha
HOBBIE
CUTYaIIUHU.
Oo6yuatomuiic | O0yuatomuiica | OOydarommiics | OOGyyaromuiics
BJIAJIETD | HE BJIaJIC€T | B HCMOJIHOM YaCTUYHO B [1IOJTHOM
— W B o0Bbeme BIIAJIEET oObeme BiajeeT
HEJIOCTATOYHO | BJIAJIEET YKa3aHHBIMH B | yKa3aHHBIMHU B
CM. IL 3 U CTENICHU yKa3aHHBIMH B | 1. 3 m 3
paboueif BJIAJICET m. 3 WHJUKATOpaMH | UHIAUKATOPaMH.
mporpamMmsl | YKa3aHHBIMU | HHAWMKatopamu. | . HaBbiku CB0060OHO
JIMCIMIUIME | BIL 3 JlomyckatoTcs | OCBOEHBI, HO MPUMEHSIET
BL. WHJMKATOpaM | 3HAYUTEIbHBIC | JOMYCKAIOTCS | TTOJTYUYCHHbIC
u. OIIINOKH, HE3HAYUTEIbH | HaBBIKU B
MPOSIBIISICTCS bI€ OIIHUOKH, CUTYyaIUsIX
HEJ0CTaTOYHOC | HETOYHOCTH, MTOBBIIIICHHOM
Th BJIQJICHUS 3aTPYyAHEHUS] | CIIOKHOCTH.
HABBIKAMH 110 npu
pay aHATMTHYCCKH
IOKa3aTeseH. X omnepanusx,
OOyyarommiics | nepeHoce
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HUCIIBITBIBACT YMGHI/Iﬁ Ha
3HA4YUTCIIbHBIC HOBBIC,
3aTPYyAHCHUA HCCTaHJapPTHHBI
pu ¢ CuTyaluu.
IMPUMCHCHUU

HAaBBIKOB B

HOBBIX

CUTyanuiax.

7.2 lllkasa v KPUTEPHH OLEHNBAHUS Pe3yJIbTATOB 00yUEeHUA

I(pumepuu OUEHKU omeéema HaA IK3amMene

Hlkaga
OLICHUBAHUSA

Onucanue

Omauyno

Buvinonnenut ece 8UObL VUebHOU pabompi,
npedycmompeHusle  paboueii  npozpammou. Cmyoenm
oemMoHcmpupyem — coomeemcmeue — 3HAHUU, — YMeHull,
HABLIKOB  NPUBCOCHHbIM 8 MAbIuyax nokasameletl,
onepupyem npuoOPemeHHbIMU — 3HAHUAMU,  YMEHUSMU,
HAaBbIKAMU, NPUMEHAem UX 8 CUMYayusx NOoGbIULEHHOL
cnooxcnocmu.  Ilpu smom mocym Ovimb  OONyujeHbvl
He3HauumesnbHble OWUOKU, HeMOYHOCMU, 3aMPYOHEHUS NPU
AHATUMUYECKUX ONepayusix, nepeHoce 3HAHUl U yMeHUull Ha
HOBble, HeCMAaHOApMmMHbvle CUMYayUl.

Xopowo

Buvinonnenul ece 8UObL VuebHoU pabomul,
npeodycmMompeHntvle  Y4eOHbIM — NIAAHOM. Cmyoeum
O0eMOHCmpUpyem HenojiHoe, NPAasuibHoe COOMBemcmaue
SHAHUU, YMeHUl, HABLIKO8 NPUBCOEHHbIM 6 MmadbIuyax
noxasamenet, b0 eciu npu 3mom Ovliu donyuervt 2-3
HecyujecmeenHvle OuUuOKuU.

Yooenemeopumenvn
0

Buvinonnenul ece 8UObL VuebHoU pabomul,
npeodycMompeHHvle  YUeOHbIM — NIAHOM. Cmyoenm
oemMoHcmpupyem coomeemcmeue 3HAHUl, 8 KOMOpoM
oceewjeHa  OCHOGHAs,  Haubolee  BAJXCHAS  YACMb
mamepuana, Ho npu SMOM OONYWeHA 0OHA 3HAUUMENbHAS
OWUOKA UTU HEMOYHOCD.

Heyoosenemeopumen
bHO

He evinonnen ooun unu 6onee 6udos yuebHOU pabomei,
nNPeoyCMOMpPEeHHbIX — yueOuvim  niaaHom.  Cmyoenm
O0eMOHCmMpUpyem  HenoiHoe COoOmeemcmeue  3HAHUl,
YMeHUll, HAB8bIKO8 NPUBEOEHHbIM 8 MAOIUYAX noKazameretl,
OONYCKAOMCsl  3HAYUMENbHblE  OWUOKU, NPOSGIAENICS
omcymcmeue — 3HaHUll, YMEHUll, HABbIKO8 NO  psody
nokasameineu, CMyOeHm UCHbIMbIBAem 3HAYUMENIbHbLE
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3ampyoHeHusi npu ONepupoOBaHUU 3HAHUAMU U YMEHUIMU
npU UX nepeHoce Ha Ho8vle CUMYaAyUuU.

Kpumepuu OUEHKU paﬁombl 06)7‘!("01146206‘}1 Ha ﬂaﬁopamopnbtx 3AHAMUAX

I kana
OLICHUBAHHUSA

Onucanue

Buvinonnenul ece npakmuiecxue 3a0aHus,
npeoycCMOmpeHHble NPaKmu4ecKumu 3aHAMUAMU,
Omauuno ooyuarowulica 4emko u 6Oe3 owubOK omeemun Ha 6ce
KOHMPONbHble  BONPOCHI,  AKMUBHO  paboman  HA
NPAKMU4eCKUX 3aHAMUSIX.
Buvinonnenul ece npakmuiecxue 3a0anusl,
npeodycMompeHHble NpaKmudecKumu 3aHAMUAMU,
ooyualowuiics ¢ KOPPEKMUPYIOWUMU — 3AMEeYaHUAMU
npenooasamerisi Omeemul Ha 6ce KOHMPOJIbHble 80NPOCHI,
0ocmamo4yHo  aKmueHo paboman HA NPAKMUYECKUX
S3AHAMUSIX.
Buinonnenut ece npakmuydecxkue 3a0aHus,
Yooenemseopumenvhn | npedycmompennvie  NpakKmuyecKumMu — 3aHAMUAMU — C
0 3ameuanHuamMu npenoodagameins,; 00y4arouulicsi Omeemul Ha
8ce KOHMPOJIbHble 80NPOCHL C 3aMEYAHUIMU.
Obyuarowuiicss He 8bINOIHUNL UTU BbINOJHUN HENPABUTLHO
npakmuyeckue 3a0aHusl, npeoycmompeHHbie
NPAKMUYEeCKUMU  3AHAMUAMU, CMYOEHm Omeemul Ha
KOHMPOIbHble 80NPOCHL C OWUOKAMU UTU He OMBemusl Ha
KOHMPOIbHbIE BONPOCDHL.

Xopowio

Heyoosenemseopumen
bHO

Kpumepuu oyenku mecmupoeanus

TectupoBaHHe OLIEHUBAETCA B COOTBETCTBHUM C IIPOLEHTOM MPABUJIIBHBIX
OTBETOB, TAHHBIX CTYJEHTOM Ha BOMPOCHI TecTa. CTaHAapTHAS IIKajla COOTBETCTBUS
pe3yJIbTaTOB TECTUPOBAHUS BHICTABIsIEMON 0aIbHOM OLICHKE:

IIxaJa
Onucanue
OIl€HMBAHUA
Omauuno Csbiue 85% npasunbHvix 0meemos (6KI0UUmMenbHo),
Xopouwo Om 70 % 0o 84,9 % npasunvuvix omeemos,
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Yooenemeopumenvu

o Om 55 % 0o 69,9 % npasuivHvix omeemos;

Heyooenemsopumen

O Menee 54,9 % npasunvhblx omeemoa.

7.3 OneHo4YHbIE CpeIcTBA
7.3.1 Texkymnii KOHTPOJIb HA JJA00PATOPHBIX 3aAHATHSX

Ilpumep 3a0anuit mexkyuiezo KOHmpona:

Tekymunii KOHTpPOJIb. IlepeyeHb NPUMEPHBIX BONPOCOB I  3ALIUTHI

71abopaTopHBIX PaboT:

1.

ok W

N o

CRISP-DM  —  wmexoTpacineBoil  CTaHAapT  BEJACHUS  IPOEKTOB
WHTEJUICKTYaJIbHOTO aHaIN3a JaHHBIX.

bubimorexu Numpy, Scipy, Pandas, Matplotlib, Seaboarn, Scikit-learn
AHQJIUTUYECKHUE BO3MOXKHOCTH OnOnoreku NumPy.

Oynkuonan 6udimoreku NumPy 117151 paOOThI ¢ JaHHBIMH.

Hcnons3oBanue 6ubamoteku Pandas s xpaneHust U aHanu3a JaHHbIx. Kiace
pandas.Series. ATpuOyTsl 1 MeToabl. Knacc pandas.DataFrame.

MeTtonbl 00BeMHEHUS U TPYIITUPOBKHU JaHHBIX B pandas.

Busyanuzanus qanHbix B pandas.

Busyanuzamus nanaeix B OmOimoreke matplotlib. OcHOBHBIE 3J€MEHTHI U
napameTpbl Buzyanuzauuii B matplotlib. Mcnons3oBanue matplotlib.pyplot.
Wcnonb3oBanne Oubnamorexku Scikit-learn  nmns  peanuzanmm  MeTOIOB
MaIlMHHOTO O0y4YEeHUSI.

10.Metpuku B 3amavae perpeccun: MAE, MSE, MAPE, R2. Metpuku B 3amaue

Kiaccudukanmu: Kpocc-sHTporus, precision, recall, F-mepa, ROC-kpuBas,
AUC ROC.

11.06yuenne JNMHEWHOrO anropuTMa OWHApPHON KiaccudUKaMu 0O0pa3oB ¢

IMMOMOMIBIO I'PAAXMCHTHOI'O aJIrOPHUTMa

12.Peanu3anmsi aaropuTMa METOJa OIOPHBIX BEKTOPOB IS 3a/auyu OWHAPHOM

KJIacCU(UKALIUU

13.bubmmoreka Sklearn. MeTpudeckue meToabl kiaccupukanuu Knn

14.CerMeHTanus pplHKa W BBISABICHUE TPO(HIIel KIMEHTOB C HCIOIh30BaHUEM

KIaCcTCpu3alii MCTOA0M k-CpCI[HI/IX.

15.bubmoreka Sklearn. Knacrepuzamus. Kmeans

16.bubnuorexa Sklearn. JIuneitHas perpeccus
17.lepeBbs pelieHuid. Anroputmsl moctpoenus aepeswses: ID3, C4.5, CART.

7.3.2 Ilpome:xxyTouHasi aTTecTanus (IK3aMeH)
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Ilpumep rx3amenayuonnozo ounema

MUHHCTEPCTBO OBPA3ZOBAHUS U HAYKH POCCUNCKOM DOEJEPALINUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXIEHUE
BBICHIEI'O OBPA3OBAHUS
«MOCKOBCKH MOJJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHH MMOJINTEX)

daxynpTeT nHPOpMATMOHHBIX TexHoJorui, Kadenpa CMAPT-texHon0rNN
Jucuunnuna: AHaanu3 u o0paboTKa TaHHBIX
HarpasieHue noarotoBku 27.04.04 YpasieHue B TEXHHUECKUX CHCTEMax
BUJIET Ne 1

1. TeopeMsl O CIOKEHUH U YMHOKEHUH COOBITUM.
2. IlpoGnembl 00yueHus: omuMOKa amnmpoKCUMallMW; TepeoOydeHue; ommoka,

CBSI3aHHASI CO CJIOKHOCTBIO MOJIEIIH.
3. Bompocsl 1o 1abopatopHsiM paboTam

3aB. Kadenpoii /

Tunosbie BONPOCHI K IK3aAMEHY

[Ipenmer Teopun BEPOSITHOCTEN U €r0 3aJ1aUH.

Krnaccuueckoe onpenenenne BeposTHOCTH. Kimaccudukaimsi COOBITHIA.
TeopeMbl 0 CTTO’)KEHUH U YMHOKEHUH COOBITUH.

HezaBucumebie coObITHS. Y CIIOBHAS BEPOSTHOCTD.

®opmyna nonHou BeposaTHocTH. Dopmyiia balieca.

[ToBTOpHBIE HE3aBUCUMBIE cOOBITUA. DopMyra bepHym.

JlokanpHas u MHTErpaJibHas Teopemsl Jlarmaca.

JluckpeTHble Ciy4daliHble BEJIMYMHBL. 3aKOH pacnpeacsieHus. YucioBbie
XapaKkTepUCTUKHA:  MATEMATHYECKOE  OXHUAAHUE, JUCIEpPCUs, CpelHee
KBaJpaTH4YeCcKoe OTKIOHeHUEe. (CBOWMCTBA AUCHEPCUUM M MaTEMAaTHYECKOTO
OKHTaHUSL.

10.bunoMUHANIBHOE pacIipe/ieicHue.

11.HenpepbiBHbIE ~ Cily4yaiiHble  BEJIMYMHBL.  YHUCIOBBIE  XapaKTEPUCTHKU:
MaTeMaTHYECKOE  OXHUJAHWE,  JHUCIIEPCHs, CpEeNHEee  KBAAPATUYECKOE
OTKJIOHEHUE.

wCoNORWN
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12.®yukIus pacnpeseieHuss HeMPephIBHONW ClIydaiiHOW BeauduHbI. [11OTHOCTH
pacnpeneneHus BEpOSITHOCTEN. BEposSTHOCTH Monaganus Cay4aiHOW BEJIMYUHBI
B 3aJIaHHBIN MHTEPBAJ.

13.HopmanbsHoe pacnpeneneHue. BeposaTHOCTs monaganus B 3a/JaHHBIN HHTEPBAJL.
BeposTHOCTh OTKJIOHEHHUST OT MATEMaTHIECKOTO OKUTAHUS.

14. MaTtemMaTu4ecKoe OXKUAAHUE U AUCTICPCUS TTOSBJICHUS COOBITHS B HE3aBUCHMBIX
UCITBITAaHUSX.

15.3amaun  maTemMaTH4yecKod craTUCTUKU. ['eHepasibHas W BbIOOpOYHAas
COBOKYMHOCTHU. BUJIbI BBIOOPOK.

16.Cratuctuueckoe pacrmpejesieHde  BBIOOpKH. OMmupuyeckas — GyHKIMS
pacrpeienieHusl.

17.I'padmueckoe n300pakeHUE CTATUCTUUECKOTO pacipeacICHUsI.

18.YucnoBbie XapaKTEpPUCTUKH BHIOOPKH: BHIOOPOUHAS TUCTIEPCHS U BRIOOpOUYHAs
CpEIHsIsI, BRIOOPOYHOE CpEIHEE KBaIpaTHUECKOE OTKIOHECHHE, WCIIpaBIICHHAS
BBEIOOpOYHAs quctiepcus. JlomoTHUTETbHBIE XapaKTePUCTUKHI BRIOOPKH.

19.Cratuctuueckue OLICHKH [IapaMeTpOB pacrpeneneHus. Ouenku
MaTEMaTHYECKOTO OKHIaHHUS.

20.loBeputenbHble MHTEpBaJbl. JloBepuTENbHAS BEPOSTHOCTH. JlOBEpUTENbHBIMA
WHTEPBAJ JIJI1 MATEMATHIECKOTO OKHUIaHUS T€HEPATBHONH COBOKYITHOCTH.

21.TloHsiTHE O KOPPEJSAIMOHHON  3aBUCHUMOCTU. JIuHEeHHas  Koppemnsius.
KoaddummenT xoppensiiuu u ero cBoicTBa.

22 VHTenneKTyanbHbIA aHATU3 JaHHBIX U MAIIMHHOE 00y4YeHue.

23.IlocTanoBKa 3a/1a4i MallIMHHOTO OOYYCHHUSI.

24 Metpuku B 3anayae perpeccuu: MAE, MSE, MAPE, R2. Merpuku B 3anaye
Kiaaccuukanuu: Kpocc-sHTpornus, precision, recall, F-mepa, ROC-kpugasi,
AUC ROC.

25.00y4eHre JIMHEWHOTO aJropuTMa OWHApHOW KiaccudUKaimu o00pa3oB C
MTOMOIIBIO TPAANCHTHOTO aJITOPUTMa

26.Peanmmzarusi anropuTMa METOJ@ OTOPHBIX BEKTOPOB LIS 3ajaul OWHAPHOM
KJ1IacCU(UKALIUU

27.bubmmoteka Sklearn. Metpudeckue metoap! kinaccudukarmn Knn

28.bubmoteka Sklearn. Kimacrepuzanms. Kmeans

29.bubmoteka Sklearn. Jlunelinas perpeccus

30.depeBbs periennii. AnroputMbl moctpoenus aepesbes: [D3, C4.5, CART

31.9neMeHThl KOMOMHATOPHKH.

TUITIOBOE ITPAKTUYECKOE 3AIAHUE
OO0paboTKa JaHHBIX B paMKax JIMHEWHOW PETPECCUOHHON MOJICIIH.
[IpoBepbTE CTATUCTUYECKYIO THIIOTE3Y.



