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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Llenpt0o  OCBOGHUS AMCHUIUIMHBI  «METOABl  MAalIMHHOTO  OOYYEHHUsS»  SIBIISIOTCS
(dopMHpOBaHUE y CTYACHTOB KOMIIETEHIIMNA B OOJIACTH MCIIOJIb30BaHUS TEXHOJIOTHH MAITMHHOTO
oOy4YeHHs [T aHATTN3a TaHHbBIX.

B xoze noCTHKEHUS LeIH PelaroTcs CIeAYOUIIe 3aJauu:

— M3YYCHHUE CTYJICHTAMHU CTAUi TEXHOJIOTUN MAIIMHHOTO O0yUYCHHSI,

— OBJIAJICHHE CTYACHTAMH HaBbIKaMH PalOOThI C PAa3MUYHBIMA METOJAMHU TOCTPOCHUS
AJITOPUTMOB, CIIOCOOHBIX 00Yy4aThCs;

— MOJIyYeHHE MPAKTUYECKUX HABBIKOB peau3allii METO0B MAIIMHHOTO O0YYEHUS;

— CO3JIaHWE OCHOBBI ISl JABHEHINEr0 TOATAIHOTO (OPMHPOBAHUS KOMIICTCHIIHIH,
COCTABJISAIOLIME KOTOPBIX MEPEYHCIICHBI M OMCAHBI B paboydeil mporpaMMe IUCIHUILTAHBIL.

[TmaHupyeMbIME pe3ysibTaTaMi OOYYEHUS 10 AUCHUIUINHE (MOMIYIIIO0), SIBISIFOTCS 3HAHHMS,
yMEHUS1, HaBbIKU. llepeueHb MIaHUPYEeMBIX PE3yJbTaTOB OOYUEHHS 10 JAUCHUILTUHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMHd OCBOCHHUS 00pa30BaTEIbHOW MPOTrPAMMBI,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenimu, popmupyeMblie B pe3yinbTaTe U3Yy4eHUS TUCIUIUIMHBL (MOJTYIIS)

HazBanue
OIIOII BO,
COKpaILlEHHOE

Konun
(bopmynrpoBKa

KOMIICTCHIIMHU

Konun
(hopmynupoBKa
HHJIUKATOpa
JOCTIIKCHUS
KOMIICTCHIIMI

PesynbTarel 00yueHus O JUCIUILTUHE

Kon
pe3yJb

TaTra

DopMyIUpOBKa pe3ysbTaTa

09.03.03
«[Tpuknagnas
nHpOpPMATHKA»
(b-11N)

IIKB-1 : Criocoben
OCYIIECTBIIATh
HWHTETPAIUIO H
TECTHPOBaHUE
paboTociocoOHOCTH
TIPOTPaMMHBIX
MOAYyJeH u
KOMIIOHEHT
IPOrPaMMHOTO
obecrnieyeHus

IMKB-1.1x :
Ocy1ecTBisieT
cOOpKy
MPOTPaMMHBIX
MOAYyJEN U
KOMITOHEHT B
MIPOrpaMMHBII
MPOJYKT

PJI10

3nanue | TpeOOBaHUIA K pa3paboTKe Koaa
nH(OpPMALMOHHBIX CUCTEM U 0a3
JTAHHBIX MH()OPMAITOHHBIX
CHCTEM Ha OCHOBE MPHUHITUIIOB

MAalInuHHOTO 06yquI/m

P11

Ymenue | pazpabarsiBaTh
nH(pOpPMALMOHHbIE CHCTEMBI U
0a3bl JaHHBIX HHPOPMAIMOHHBIX
CHCTEM JIJISl METOZOB

MAIIMHHOTO 00yYeHHUs

P/12

HaBpix | paspaboTku mpororuna
MHGOPMALMOHHON CHCTEMBI U €€
6a3bl JaHHBIX C IPUMEHEHUEM

METOAOB MAIIMHHOT' O O6y‘~IeHI/I$I

P17

3HaHue | croco0oB COOPKH MPOTPaMMHBIX
MOJyJIed 1 KOMIIOHEHT
ITOPUTMOB MAIIMHHOTO
00yueHHs B IPOTPaMMHBIN

IPOJLYKT

P18

Ymenue | cobupaTh MporpaMMHBIE MOTYIIH
1 KOMITOHEHTHI MAllTHHHOTO
00y4eHUs B eTMHBINA
MPOrpaMMHBIA IPOIYKT,
OCYILECTBIISATh OTJIAAKY U
TECTHUPOBAaHUE ITPOrPaMMHOTIO

TPOJIyKTa

P/19

HaBpIk | mporpamMmupoBaHus
MPOTrPaMMHBIX MOJyJIei Ha
COBPEMEHHBIX SI3bIKAX
MPOrpaMMHUPOBAHUS MAITUHHOTO
o0yuenus, cOopku
MPOTPaMMHBIX MOJYJIEei U
KOMITOHEHT B ITPOTPaMMHBIN

IIPOJYKT, OCYHIECTBIISATh




OTIIAAKy COOpaHHOTO
MPOrpaMMHOTO TPOJYKTA

ITIKB-5 : Cniocoben
pa3pabaTbIBaTh U
alaliTUPOBATh
MPUKIIATHOE
POrpaMMHOE
obecrnieyeHue

IIKB-5.2x :
OcymecTBisier
pa3paboTky
xona MC u 6a3
nmauueix UC

P11

3HaHue

METOJIOB, MOJIEJICH, allrOPUTMOB,
TEXHOJIOTHH U
MHCTPYMEHTAIBHBIX CPE/ICTB
MAaIIMHHOTO 00YYEeHNUS

P2

YMenune

HCTIONB30BaTh METOIBI, MOJEIIH,
AITOPUTMBI, TEXHOJIOTUH U
MHCTPYMEHTAIBHBIE CPECTBA
MAaIIMHHOTO O0YUYCHHUS JUIs
paboThI ¢ OOJILIIUMH TAHHBIMU

P/I3

HaBrix

[IPOrpaMMHUPOBAHUS METOJIOB,
MOJIENEH, arOpuTMOB
MAIIIMHHOTO O0YYEHUS C
HCII0JIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTUH U
WHCTPYMEHTAIbHBIX CPEACTB

P/14

3Hanue

TpeboBaHMil K IPOBEICHHIO
AHAIMTUYECKUX HCCICIOBAHUM
Juist cOopa, 0OpadOTKH U aHAM3a
OOJIBIINX JAHHBIX METOJAMH
MAIIHHOTO 00YYeHHS

P15

YMenune

NPOBOJIMTH AaHATUTUYCCKUE
HCCIIeIOBaHU 1O cOopy,
00paboTKe 1 aHAIN3Y OOJBIITNX
JaHHBIX METOAaMH MAIIHHHOTO
0o0yUdeHHS

P/I6

Hasrix

MPOBEICHUS AHATTUTHYECKUX
WCCIIEOBaHNH JUISl pEICHNUS
MIPAKTUYECKUX 33]1a4 METOAaMHU
MAaIIMHHOTO 00Yy4YeHUs

B mpouecce OCBOCHUSA MOUCHUILUIMHBI PCIIAOTCA 3adda4d BOCIIMTAHHUA TapMOHHUYHO
pa3131/1T0ﬁ, HanI/IOTI/I‘{HOfI n conuaJibHO OTBETCTBECHHOM JHMYHOCTH Ha OCHOBE TPpaAUIIUOHHBIX
pOCCHﬁCKHX AYXOBHO-HPAaBCTBCHHBIX U KYJIbTYPHO-UCTOPUUCCKUX HCHHOCTeﬁ, MMpCACTaBJICHHLIC

B TadOmure 1.2.

Tabmuua 1.2 — I{eneBble OpueHTHPHI BOCTIUTAHUS

BocnurareabHble 3a1a41

®DopMuUpOBaHUE IEHHOCTEI

IleeBble OPUEHTHPBI

®opMHpoOBaHNe HAYYHO

o MUPOBO33PEHUA U KYJbTYPbI MBIIIIJICHUSA

q)OpMI/IpOBaHI/Ie OCO3HaHusA IECHHOCTHU

MBIIJICHUA

HAyYHOI'0O MUPOBO33PEHUSA U KPUTHUICCKOI'O ryMaHI/IBM

CucteMHOE MBIIIJICHHE

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

dopMupoBaHUEe HABBIKOB ITyOJIMIHOTO

BBICTYIJICHUSA W MPE3CHTALIUU CBOUX Hﬂeﬁ

Bs3aumomnomors u
B3aHMOYBaKCHHE

VYmMmenune pa6OTaTB B KOMaHAEC U
B3aUMOIIOMOIIb

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

JucuumnuHa «MeToabl MallMHHOTO OOY4YEHHS» OTHOCHUTCS K wacmu y4eOH020 NAaHd,
Gopmupyemoii yuacmuukamu o6pa3z08amenbHuIX OMHOUEHU.




3. O0beM AUCHUNJIMHBI (MOAYJIs)

OOveM jaucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHHUEM KOJIMYECTBa
aKaJEeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

Tpyno- O0BbeM KOHTAKTHO# paboThI (Yac)
Cemectp €MKOCTb
HasBanue (I)60 P Mz_i Yactp 1/[(11(3120) AVIHTOPHAS Breaynu- CPC ‘fTofol
OIIOII BO OH};;e VII 3 q)(};pc YAHTOp TOpHas al ?:H
03(1)0’) 3.E.) Bcero 1
nek. | npak. | ma6. | ITA | KCP
09.03.03
Ipuxnannas 0dO b1.B 6 3 55 18 36 0 1 0 53 3
nH(pOpMaTHKA

4 CTpyKTypa U coiepKaHue QM CUMILIHHBI (MO1YJIs1)

4.1 CTpykKTypa IucuMiuvidabl (Moayas) ajass ODO

TemaTnueckuil miaH, OTpa)karLUil coaep)kaHUe NUCLUILIMHBI (MepeueHb pa3fiesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHHEM UX 00HEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, ITpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCHUTUIMHBL (MOJTYJIs), BUIIBI Y9€OHOU NEATETLHOCTH B (POPMBI
Tekyuero Kourpoust s OPO

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha Do
Ne HasBanue Tembl 3yJbTarTa P
Jlex IIpaxt JIa6 CPC TEKYILEro KOHTPOJIs
00y4eHus
OCHOBHBIC TTOHSATHS PCATM3OBAHHOC
1 MAIHHEOTO 06yqerHs P12, P13 2 2 0 3 MPaKTHYECKOE 3a/laH1e
(python HOyTOYK)
MeTo 161 MaIMHHOTO
00y4eHus, OCHOBaHHBIE Ha PCATM3OBAHHOC
2 ? P12, P3 4 6 0 10 MPAKTUYECKOE 3aJJaHHE
CTaTHCTHIECKUX METO/IaX. (python HoyTGYK)
Perpeccun P yroy
MarmHHOE 00yUeHue ¢ PCATM3OBAHHOC
3 yunTenem: Knazzn urats P12, P/I3 6 4 0 8 MPaKTHYECKOE 3a]aHne
) (python HOyTOYK)
Heiiponnsie cetu. I'my6okoe PCATH3OBAHHOC
4 o6 peHne Y PJ1, PA3 4 14 0 14 MIPAaKTUYECKOE 3a/IaHKe
7 (python royT6yK)
Perienue npukiIaaHbIX 331a4 pear30BaHHOE
5 | MerogaMu MamIMHHOTO PJI1, P13 2 10 0 18 MPaKTHYECKOE 3a]aHne
00y4eHus (python HOYTOYK)
HToro no tadauiue 18 36 0 53

4.2 Copeprxanne pa3aejoB ¥ TeM JUCHHILIHHBI (Moayas) Aiass ODPO

Tema 1 Ochognbie NOHAMUSL MAWUHHO2O 00)YEHUSL.

Conepxanne TeMbl: CUCTEMBI HCKYCCTBEHHOTO MHTEIICKTa. CBSI3b MATUHHOTO O0yUEHUS
C CHCTEMaMH UCKYCCTBEHHOTO UHTeIIeKTa. OCHOBHBIE MOJIENTH MalTUHHOTO 00yueHus. Co3nanue
obyuaromeit Be10opku. Turbl BeIOOpoK. [lepeobyuenue. Pemaromye nepeBssi.

@dopMBl ¥ METOJBI TPOBEACHHS 3aHITHA TIO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIINS, TPAKTHUECKOE 3aHATHE.

Bunbsl camocTosITensHOM MOATOTOBKU CTY/IEHTOB IO TeME: TIOJrOTOBKA OTYETOB 1O Keiic-
3aJ1a4aM, TIOJIFOTOBKA K BBICTYIUICHHIO C JIOKJIAJIOM, ITOJrOTOBKA K MPOMEKYTOYHON aTTeCTAIlNH.



Tema 2 MemooOwbi mawiunHo20 00yUeHUs, OCHOBAHHbIE HA CMAMUCMUYECKUX Memooax.
Pezpeccuu.

Conepxanne TeMmbl: [lonstue perpeccun. JluneitHas perpeccus. Jlorucruueckas
perpeccusi. O6061maromnas cnocoOHOCTh MAITMHHOTO 00ydeHus. Kpocc-Banugarnms.

@opMbl 1 METOJIbI MPOBEACHHS 3aHITUNA MO TeMe, MpPUMEHseMble O0pa3oBaTelbHBIC
TEXHOJIOTHH: JIEKLIUS, IPAKTUUECKOE 3aHATHE.

Bunel camocTosTensHOM MOATOTOBKU CTYIEHTOB IO TeME: MOJAr0OTOBKA OTYETOB MO Keiic-
3a/1a4aMm, [OAITOTOBKA K BBICTYIIJIEHUIO C JIOKJIAa/I0M, IOATOTOBKA K IIPOMEKYTOYHON aTTECTALlUU.

Tema 3 Mawunnoe obyuenue ¢ yuumenem. Kiaccuurayusi.

Conepxxanne Tembl: Conepkanue TeMbl: [lonsatue knaccudukanuu. OmmOKu
kinaccupukaropa. Jlormyeckue MeToAbl Kinaccupukanuu. MeTox TpagMeHTHOro OycTHHTA.
MHorokitaccoBas KiaccupuKarus.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHA 1O TeMe, MPUMEHSEMbIE 00pa3oBaTEIbHBIC
TEXHOJIOTHH: JICKITUS, TPAKTUYECKOE 3aHSATHE.

Buapl caMmocTosTENNHHOM OATOTOBKU CTYACHTOB IO TEME: MOJTOTOBKA OTYETOB IO KEHC-
3aJja4aM, OJIFOTOBKA K BBHICTYIUICHHIO C TOKJIAJIOM, ITOATOTOBKA K MPOMEKYTOYHON aTTeCTalllu.

Tema 4 Hetiponnsie cemu. [ nyboxoe obyuenue.

Copepxanue Tembl: OHOCIIONHBIE HEUPOHHBIE ceTU. Mojienb HelpoHa. APXUTEKTYpbI
HEeHpoHHBIX ceTell. OCHOBHI ITyO0oKOro 00ydeHus. MHorocioiiHble HelipoHHbIe ceTu. CBEPTKa.
CBéprouHble HEHPOHHBIE ceTH. PeKyppeHTHbIE HEHPOHHBIE CETH.

@opMbl U METOABI IMPOBEACHUS 3aHATUN MO TeMe, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTMH: JIEKIUS, IPAKTUYECKOE 3aHATHE.

Bunel camocToATenbHOM OATOTOBKU CTYIEHTOB II0 TEME: MOArOTOBKA OTYETOB IO KEHC-
3a/1a4aM, IIOATOTOBKA K BBICTYIUIEHHUIO € JOKJIAJI0M, IOATOTOBKA K IIPOMEKYTOYHON aTTECTALIAH.

Tema 5 Pewenue npuxiaousix 3a0a4 Memooamu MawuHHo20 00yYeHusl.

Copmepxanne Ttembl: Kiactepusanus, aHcaMmOneBble MOJETH, IPOTHO3UPOBAHHE B
MIPHUKITATHBIX 3a7a4aX. .

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JICKIIUS, TPAKTHUECKOE 3aHATHE.

Buner camocTosTensHOM MOATOTOBKU CTYIEHTOB IO TEME: MOJrOTOBKA OTYETOB MO Keiic-
3a/1a4am, MOJArOTOBKA K BBICTYIICHHIO C JIOKJIAJIOM, ITOATOTOBKA K MIPOMEKYTOIHON aTTeCTAIlNH.

5 Meroauyeckne ykKa3zaHusi sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPeaju3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCHMIUIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

Bo Bpems camocTosiTeNnbHON MPOpabOTKK JIEKIMOHHOIO MaTepuaia ocoboe BHUMaHUE
CJIelyeT yIeNsATh BOSHUKIINM BOIPOCaM, HEMOHITHBIM TEPMUHAM, CIIOPHBIM TOUKaM 3peHusd. B
ciiydae HeoOXoIMMOCTH oOpalathes K IpernojaBaTelto 3a KoHcynbrauued. CTyIeHT OJIKEeH
YETKO YSICHUTB, YTO UMEHHO C JIEKIIUM HAaYMHAETCS €ro MOATr0TOBKA K IMPAKTHUECKOMY 3aHSITHIO.
BMmecre ¢ TeM, JeKus JUIIb OPraHU3YEeT MBICIUTENbHYIO NESTEIbHOCTh, HO HE OOecreuynBaeT
rIIyOMHY YCBOGHHS IPOrPaMMHOTO MaTepHuaa.

[Tpu moAroToBKe K MPaKTUYECKOMY 3aHSATHIO 0CO00€ BHUMaHUE HEOOXOAMMO OOpaTUTh
Ha CO/Iep)KaHNe OCHOBHBIX MOJIOKEHUH M BBIBOJIOB, OOBSICHEHUE SBJICHUI U (DaKTOB, ysICHEHUE
MPAKTUYECKOTO MPHJIOKEHUS pacCMaTpUBaEMbIX TEOPETHYECKHX BOMpPOcoB. B mporiecce »Toi



pabOTBl CTYIEHT JOJDKEH CTPEMUTbCA IOHATH M 3allOMHUTH OCHOBHBIE IIOJIOKEHUS
paccMaTpuBaeMoOro Marepuaia, IpUMEpPbI, MOSCHSIOUIME €ro, a Takke pa3o0parbcs B
WUIIOCTpaTUBHOM Marepuase. B mpouecce NOArOTOBKM K IMPAKTUYECKOMY 3aHITHIO
PEKOMEHIyeTCsl B3auMHOE 00CYKJIeHIE MaTepHala, BO BpeMsi KOTOPOTo 3aKpEeIUIsIIOTCS 3HaHUS, a
TaKXe MPHOOPETACTCS MPAKTHKA B U3JI0KECHUU U Pa3bsICHEHUH MTOJYYCHHBIX 3HAHUH.

[Ipy BBINOMHEHUM 3aJlaHUN HEOOXOAMMO HCIIOJIb30BATh TEOPETHUECKU MaTepua,
JenaTh CCBUIKM Ha COOTBETCTBYIOIIME TEOPEMBI, CBOMCTBa, GopMmyiasl u 1p. Pemenue
BBITOJHAETCS MOAPOOHO U COAECPKUT HEOOXOIUMBIE MOSICHUTEIbHBIE CCHLIKU.

CamocrosTenbHas paboTa TakKe BKIIOYaeT padoTy Ha NPAKTUYECKUX 3aHATHIX, BO BpeMs
npuMeHeHus «MeToja KoonepaTuBHOr0 00yUYEeHHs» CTYIEHThI padoTaloT B MaNbIX rpymnmnax (3 —
4 gen.) Hax 3a/1aHUSIMU, B IIPOLIECCE BBIIIOJIHEHUSI KOTOPBIX OHU MOT'YT COBEILLATHLCS APYT C IPYTOM,
a TaKke 00palaTbes 3a MOMOIIBIO K MPENOIaBaATENIO.

[Tpu HeoOX0oAMMOCTH ClleAyeT 0OpamaThCs 3a KOHCYIbTaluel K npenoaasarento. [lepen
KOHCYJIbTaIlMeH, He0OX0JUMO XOPOIIIO MPOIyMaTh BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bICHEHUS.

OO0mme TpeOOBAHHMA M KPUTEPHH OLICHKHM NPAKTHYECKHUX PadoT:

TpedoBanusi K 000pyT0BaHUIO: TUCTPUOYTUB s3bIKA MporpaMMupoBanus Python maker
Anaconda.

PexomMeHnaauuu mno BBINOJHEHUIO: TPU BBIMOJIHEHUH PAaOOTHI CIEAYHTE MpaBUIiaM, O
KOTOpBIX BaM pacckasai nmpenojaBaTelib BX0J1€ IPaKTUUECKOH pabOTHI.

Kpurepun oneHku:

bann Kpurepun oneHku
0 Pabota He BBINIOIHEHA.
5 Pabora BbimonHeHa moiaHOCTHIO. CTYIEHT HE BIIAJICET TEOPETUUYECKUM U

NPaKTHYECKUM MaTepualioM, JIOIycKasi rpyOble OUIMOKY, UCTIBITHIBACT 3aTPYAHCHHUS
B (opmynupoBke COOCTBEHHBIX CYXICHH, HECIOCOOCH OTBETHTH Ha
JOTIOJTHUTEIIbHBIE BOITPOCHI.

8 PabGora BbmonaHeHa nonHOCThIO. CTYAEHT BiAJEeT TEOPETUYECKUM H
NPAaKTHYECKUM MaTepUalioM Ha MUHUMAJIBHO JOIYCTUMOM YPOBHE, OTCYTCTBYIOT
OLIMOKM MpHU ONUCAaHUM TEOPHUM, HCIBITHIBAET 3aTPyAHEHHS B (HOPMYJIHUPOBKE
COOCTBEHHBIX OOOCHOBAHHBIX M AapryMEHTUPOBAaHHBIX CYXKICHMH, JOIMycKas
He3HaUYUTENILHBIE OIIMOKH Ha AOMOJHHUTEIIbHBIC BOITPOCHI.

10 PabGora BbmonHeHa mnonHOCThIO. CTYAEHT BialeeT TEOPETUYECKUM H
MIPAKTUYECKUM MaTepHajoM, OTCYTCTBYIOT OIIMOKH, (hOpPMYIHpPYeT COOCTBEHHBIE,
CaMOCTOSITeNIbHbIE, 000CHOBAaHHBIE, API'YMEHTHUPOBAHHBIE CYXICHUS, PECTABISAET
MIOJIHBIE M Pa3BEPHYThIE OTBETHI Ha JIOTIOJIHUTENbHbIE BOITPOCHI.

1. ITpakTHyeckas padora Nel «MamuHHoe o0y4eHne. Pemarouue qepeBbs»

Heasn: Mcnonbs3oBaHne pemarmMX IEPEBbEB I MPAKTUYECKUX 3a/1a4.

Ilnanmpyemble pe3yabTarbl O0y4eHHsI B COOTBETCTBUM C  KOMIETEHIUSIMH,
COCTaBIIIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PI1J] k naHHOM nucuunimze

Conep:xaHue NPaKTHYeCKOH PpadoThI: penarouiee JAepeBO, HHTEPHPETUPYEMOCTb
pelIaoIero AepeBa, aHTUPPOA-cUCTEMA.

2. IlpakTnyeckasi padora Ne2 «MammHHoe o0ydyeHue. JInHelHbIe MOIeTH»

eab: M3yyeHne MUHEITHON perpeccum.

Ilnanmpyemble pe3yabTaTbl O0y4eHHSsl B COOTBETCTBUM C KOMIETEHIUSIMH,
COCTaBJISIOIIME KOTOPBIX NepeuyrcieHbl U onucanbl B PI1J] k naHHON nuciumimHe

Conep:xaHue NpPaKTH4YeCKOll padoOThI: 3a7aya pPErpeccHH, peaau3alus Ha S3bIKE
nporpamMmmupoBanus Python nuneitHol perpeccun.

3. IlpakTnyeckasi padora Ne3 «MamuHHoe o0yyeHue. JlorucTtudyeckasi perpeccus»

eab: M3yyeHne TOrucTHYECKON perpeccum.

Ilnanmpyemble pe3yabTarbl O0y4YeHHSI B COOTBETCTBUM C  KOMIIETCHIIUSIMU,
COCTaBJISIOIIME KOTOPBIX NepedyrcieHbl U onucanbl B PI1J] k maHHON nuciumninHe



CoaepkaHue NpaKTHYeCKOH padoThI: peanu3anus Ha S3bIKE IPOrpPaMMHUPOBAHUS
Python noructudeckoit perpeccum.

4. IlpakTnyeckas padora Ne4 «3amaua perpeccum»

Heab: M3yyenue 3agaun perpeccum.

IInanupyembie pe3yabTaTbl O00y4YeHMSl B COOTBETCTBUM C  KOMIIETCHIUSIMH,
COCTAaBJISIIOLIME KOTOPBIX Iepeunciensl u onucansl B PIIJ] k nanHON qucuuninze

Coep:kaHue NpPaKTHYeCKOH PpadoThbI: 00JaCTH NPUMEHEHHs 3a/1ad perpeccuw,
nepeoOydenne, O600Iaromas CrrocoOOHOCTh MAITMHHOTO 00yUYeHUs, KPOCC-BalTU IS, aHCAMOJTb
MOJIeNIeil MAIlIMHHOTO 00yUYeHUs, IEPCOHATM3UPOBAHHBIE MTPEUIOKEHUS Ha OCHOBE TPAaH3aKIIUH.

5. [IpakTuyeckasi padora NeS «MammunHoe o0ydeHue. Jloruueckme MeTOABI
Kjaaccupukanum»

Henab: N3yyeHne 10rucTHYECKUX METOJIOB Ki1acCU(UKAIIIH.

IInanupyembie pe3yabTaTbl O00y4YeHMsl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTABJISIIOLME KOTOPBIX Iepeunciensl u onucansl B PIIJ] k nanHON qucuuninHe

Coaep:xkaHue mpakTH4eckoii padoThl: pemiarolniee aepeBo, ciaydaiiHsiid jec (Random
Forest), MeTonbl TpaAMeHTHOrO OYCTHHTIa, pealu3alus Ha s3bIKe MporpamMmmupoBanus Python
JIOTHCTUYECKHUX METOJIOB KIIacCU(UKALIMH.

6. [IpakTHYeckasi padora Ne6 «IlocTpoenne MeTo/1a pelieHust
MeTO00M IPaIMeHTHOI0 OYCTHHI )

Heap: Mcnonbp3oBanue MalIMHHOTO O0YYEHHS AJIs PEIleHus 3a/1auu U3 00JacTu aHaan3a
JTAaHHBIX.

Ilnanmpyemblie pe3yabTarbl O00y4eHMsl B COOTBETCTBUM C  KOMIETEHLUSIMH,
COCTABJISIIOIME KOTOPBIX IepeyncieHsl U onucansl B PIIJ] k nanHON qucuuiimze

Cojaep:xkaHue NpakTHYecKOii padoThl: HU3yYeHHE 33J]a4i U3 00JACTH aHaIu3a JaHHBIX,
metpuka AUC ROC, ROC-kpuBasi, METOJ IpaiMEHTHOIO OyCTHUHIa, HOBBIE NPU3HAKH, THUIIbI
tpan3akuuii, MCC-kozpl, BU3yanu3amus JaHHBIX.

7. IlpakTyeckas padora Ne7 «OnHoc/10lHbIe HelipOHHBIE CETID)

Hean: M3yyeHue 0THOCIOWHBIX HEHPOHHBIX CETEH.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTaBJIAIOLIME KOTOPBIX Nepeunciensl 1 onucansl B PI1/] k naHHON nucuuiuiize

CoaepixkaHue NpaKTHYeCKO padoThI: MPOCTEUIINI TpUMep OAHOCIONHON HEHpOHHON
CeTH, ApXMUTEKTyphl HEWPOHHBIX CeTeH, peanu3auus Ha s3bIKe NporpammupoBaHus Python
OJHOCJIOMHOW HEMPOHHOM CETH.

8. IlpakTnyeckasi padora Ne8 «OcHOBBI Ii1y00K0ro o0yuenusi. Mojeib HelipoHa»

Hean: N3yyenne ocHOB riry0OKOro oOyueHusl.

IInanupyembie pe3yabTaTrbl O0Yy4YeHMS B COOTBETCTBMM C KOMIIETCHIUSIMH,
COCTaBJIIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PIIJ] k naHHON nucuunimnHe

Conep:xanue npakTu4eckoi padorbi: OCHOBBI ITyOOKOT0 00y4eHHM s, TUITbI HEHPOHHBIX
ceTel, MoJieNb HEHPOHa, peann3alus Ha s3bIke mporpammupoBanus Python monenu Helpona ¢
NOporoBoil (hyHKIMEH aKTHBALMU, pealu3alus Ha s3blke mporpammupoBanus Python mopenu
HEelpoHa C JJOTUCTUYECKON (YHKIIMEH aKTUBaIUU.

9. IlpakTnyeckasi padora Ne9 «MHoroc/10iiHble HelPOHHBIE CETH»

Ieuan: M3ydyeHne MHOTOCIOWHBIX HEMPOHHBIX CETEH.

IInanupyembie pe3yabTaTbl O00y4YeHMSl B COOTBETCTBMM C KOMIIETCHIUSIMH,
COCTaBJISIOIIME KOTOPBIX NepeuyrcieHbl U onucanbl B PI1J] k naHHOM nuciumimHe

Conep:xkanue mnpakTHyeckoil padotbl: 3HakoMcTBO ¢ (¢pelimBopkom PyTorch,
peanu3anus OJHOTO HEWpoHAa M HEUpOoHHBIX ceTedl Ha PyTorch, peammzarus MHOTOCTOWHON
HelponHoii cetn Ha PyTorch.

10. MpakTnueckas pa6ora Nel() « MHorokyaccoBasi KiaaccuQuKamus»

Heas: M3ydyenue 3aaaun kiaccupukanuy 0ObEKTOB 110 HECKOJIBKUM KJIACCAM.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C KOMIIETEHIUSMH,
COCTaBJISIOLIME KOTOPBIX NepeuncieHsl U onucansl B PI1/] k naHHO#N nucuuninze



Conep:xkanue mnpaxkTuyeckoii padorbl: DPdexkTuBHOE 00yueHHE HEHPOHHBIX CeTeH,
00ydeHue Ha OOJBITUX BHIOOPKaX, MOJAU(PUKAIINK TPATUSHTHOTO CITYCKa, ITOMOTAIOITHUE YCKOPUTH
00y4eHHEe HEMPOHHBIX CETEH.

11. IlpakTuueckas padora Nell «CBepTouHbIe HEHPOHHbIE CETH

Heuan: M3yyeHue CBEpTOYHBIX HEUPOHHBIX CETEH.

Ilnannpyemblie pe3yabTarbl O00y4YeHHs B COOTBETCTBUHM C  KOMIETEHLUSIMH,
COCTaBJIIOIIME KOTOPBIX NIepeuncieHbl U onucanbl B PII/] k taHHOM nucHUIIMHE

Conep:kanue npakTudeckoii padorni: Onepainusi CBEpTKU, CBEPTOYHBIN U MMYJIUHT CJIOH,
orepanusi CBEpTKM M IYJIMHIa, CBEpTOYHBbIe HelpoHHble cet Ha PyTorch, dataset MNIST,
texHuka Transfer Leaning, apXuTeKTypbl CBEPTOYHBIX HEHPOHHBIX CETEH.

12. IlpakTnyeckas padora Nel2 «CBepTouHble HeliponHble ceTu. IlpuinoxkeHus»

eab: M3yyeHue cBEpTOYHBIX HEUPOHHBIX CETEH.

IInanupyembie pe3yabTaTbl O00y4YeHMsl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTAaBJISIIOLME KOTOPBIX Mepeunciensl u onucansl B PIT/] k qanHoM nucuuninune

Conep:kaHue NpPaKTHYecKO padoThl: O0y4YeHHE CBEPTOYHBIX HEHPOHHBIX CETeH,
MPUJIOKEHUSI CBEPTOYHBIX HEWPOHHBIX CETel: 3a/1aya KiacCHU(pUKalUU, 3aJadya OIpeaeieHUs
HAJIMYUsl OOBEKTOB HA CHUMKE W 3a]]a4a CeTMEHTAIUU H300paskeHUH.

13. IpakTnuyeckasi padora Nel3 «PekyppeHTHbIe HeliPOHHbIE CETH»

Heanb: M3yyenne peKyppeHTHBIX HEUPOHHBIX CETEH.

Ilnanmpyemblie pe3yabTarbl O00y4eHHsl B COOTBETCTBUM C  KOMIETEHLUSIMH,
COCTaBJIIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PII] k naHHOM nucuuninHe

Conep:xanue npakTuyeckoii padorbi: Forward pass, backward pass, mpoOGiiembl
WCIIOJIb30BAaHUsl PEKYPPEHTHBIX HEHPOHHBIX CETEH, APXUTEKTypa PEKYPPEHTHOIO HEHMpOHa-
LSTM, Gated Recurrent Unit, 1ByHanpaBieHHbIE PEKYPPEHTHbBIE HEHPOHHBIE CETH.

14. llpakTnueckas padora Nel4 «Natural Language Processing»

Heab: ABToMaTHyeckass 0OpabOTKa €CTECTBEHHOTO S3bIKa C HCIOJIb30BAHUEM METOJ/IOB
MaIIUHHOTO O0Y4EHHUS.

Ilnanmpyemblie pe3yabTarbl O00y4eHHs B COOTBETCTBUM C  KOMIETEHLUSMH,
COCTaBJIIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PIIJ] k naHHOM nucuuninHe

Conep:xxanne mnpakTuyeckoid padorbi: Natural Language Processing, nepBuuHas
00paboTKa TeKkcTa, u3BjiedeHHe (HaKTOB, UICTOPHS BHEJIPEHHS] METO/I0B MAIIMHHOTO OOy4YEHUS B
Google Translate.

15. IpakTnueckas padora Nel5 «MamuHHOoe oOydyeHHe: TeMaTHYecKoe

MO/eJIMPOBAHME)
Heab: Temartnueckoe MOAEIMPOBAHUE C HCIOJB30BAHUEM METOJIOB MAIIMHHOTO
o0OyueHusl.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C  KOMIIETCHIUSMH,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHsl U onucansl B PI1/] k naHHON nucuumumze

Coaep:xanue npakTudeckoil padornl: [IpuMeHeHne MeTo0B MAaIIMHHOTO OOYYEHMUS:
KaTeropusalus JOKyMEHTOB, KilacCUu(UKalus JOKYMEHTOB, aHHOTHPOBAaHUE JIOKYMEHTOB, TIOUCK
HEpapXUYECKON CTPYKTYPBI.

16. llpakTnueckass padora Nel6 «MamunHoe oOydeHHe: TeMaTH4yecKoe
MO/1eJINPOBaHUE»

Henb: Temarnueckoe MOAECIUPOBAHUE C HCIIOJIB30BAHMEM METOJOB MAIIMHHOIO
00yJeHUsI.

IInanupyembie pe3yabTaTrbl O00yYeHHMSl B COOTBETCTBMM C KOMIIETCHIUSIMH,
COCTaBJISIOIIME KOTOPBIX NepeuyrcieHbl U onucanbl B PI1J] k naHHON nuciumnimHe

Conep:xxanue nmpakTudeckoi padorbl: [IpiMeHeHNe METOJ0B MAIIMHHOTO OOyYCHHMS:
BBISIBJICHHE TPEHIOB B IaHHBIX, IOUCK HHPOPMAIINH, aHAJIN3 HH(POPMAIIMOHHBIX TOTOKOB, aHATN3
OMOMH(OPMALIMOHHBIX JTAHHBIX, PyOpHUKalMs JOKYMEHTOB.

17. llpakTnueckas padora Nel7 «Reinforcement Learning»

Heasn: M3yuyenue merona Reinforcement Learning.



I[lnanumpyemble pe3yabTaTbl O0y4eHHSsI B COOTBETCTBUU C KOMIETCHIUSIMH,
COCTaBJISIIOIIIME KOTOPBIX NepedyrciieHbl U onucanbl B PII/] k taHHOM auciuIiimHae

Coaep:xkanue mnpakTuyeckoii padorwi: 3HakoMcTBO C¢ Reinforcement Learning u
0a30BBIMHU ONPENEIEHUAMH, IpUMeEp NpocTeimiei cpeasl, OpenAi Gym, peayiM3aius Ha sI3bIKE
nporpammupoBanus Python Reinforcement Learning.

18. IlpakTnuyeckas padora Nel8 «IlpusioxkeHuss MeTOJI0B MAIIIMHHOTO 00y4YeHHs»

Hean: M3yyeHue npakTUUECKUX MNPUIIOKEHHUS MCIOIB30BAHUS METOJ0B MAIIMHHOTO
00yJeHUsI.

I[lnanupyemble pe3yabTarbl O00y4eHHS B COOTBETCTBUU C  KOMIETCHIUSIMU,
COCTaBJISIFOLIME KOTOPBIX Mepeunciensbl u onucanbl B PI1/] x nanHo# nucuumuimne

Conep:xaHue TNPaAKTHYECKOH PpadoOThbI: TMPUIOKEHUS HCIOJIb30BaHUS METOOB
MAIIMHHOTO OOy4YeHUS: METOJbl MAIIMHHOTO OOy4YeHHS B aBTOMOOMIIBHOM MPOMBIILICHHOCTH,
ABTOMOOWIIN C CHCTEMaMH aBTOMHIIOTA, POOOTOTEXHUKA, IEPCOHATLHBIC YMHBIC aCCHCTCHTHI.

5.2 OcoOeHHOCTH OpraHu3anuu oOO0y4YeHHs M JHI C OrPAHHYEHHBIMH BO3MOKHOCTAMH
310POBbSI H HHBAJIH/I0B

[Tpu HEOOXOIUMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUIL C OTPAHHYCHHBIMH BO3MOYKHOCTSIMHU
3JI0POBbS U MHBAITHJIOB (I10 3asSBICHUIO O0YUYAIOMIET0oCs ) MPEIOCTABISICTCS yaeOHas
UHpOpMaIUs B IOCTYIHBIX (hOpMaxX ¢ YU€TOM UX WHAUBHUIYATBHBIX TICUXO(DU3MYECKIX
OCOOCHHOCTEH:

- TS JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBETMYSHHBIM IIPH(PTOM; B hopme
JJICKTPOHHOIO  JIOKYMEHTa; WHUBHyaJIbHBIE KOHCYJIbTAllUU c [IPUBIICYCHUEM
TU(DI0CYpOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYJIbTALIMU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31eKTPOHHOTO IOKYMEHTA;
UHJUBUyaJIbHbIE KOHCYJIbTAllUM C IIPUBJICYCHHUEM CYpPAONEPEBONYNKA; HWHIAUBUILYAIbHbIC
3a/1aHMS, KOHCYJIbTAllUH U JP.

- JUIs1 JIUI C HApYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO allnapaTa: B neyaTHoH ¢popme; B hopme
ANIEKTPOHHOIO JOKYMEHTA; UHAUBUIyAJIbHBIC 33/IaHUs], KOHCYJIbTALIUU U JIP.

6 ®oH/I OLEHOYHBIX CPEICTB JJIfl MPOBEJIeHUN TEeKYLIero KOHTPOJIsI U MPOMeXKYTOYHOM
arTecTalMy O0yYAKOIMXCH M0 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanusMu PI'OC BO pns arrectaumu obydaromuxcs Ha
COOTBETCTBUE MX IE€PCOHAIbHBIX JOCTHKEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCLHUIUIMHE (MOAYIIO) cO37aHbl (POHIBI OLICHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOANYECKUE MATEpHUasbl, OINPEACISIIONME IPOLEAYPhl OLICHUBAHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)Ke KPUTEPUH U IIOKa3aTeI, He0OOXO0AUMBIE [T OLIEHKH 3HAaHHUH, yMEHUH, HABBIKOB
U XapakTepusymoluue dTanbl (HOpMHUpPOBaHMS KOMIIETEHLUMH B  IPOLIECCE  OCBOEHUS
o0pa3oBaTeNbHON MPOrpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.

7 YueOHO-MeTOoAuYeCKOe U MH(POPMAIIMOHHOE o0ecneyeHne JUCHMILJIMHBI (MOXYJIsl)

7.1 Ocnoenasn rnumepamypa

1. KorensHukos, E. B. BBeaeHue B MalmmHHOe 00y4YeHHE M aHAIN3 JaHHBIX : yyeOHOe
nocobue / E. B. Korensuukos, A. B. KorensuukoBa. — Kupos : Barl'V, 2023. — 68 ¢. — Texker :
AIIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/390698 (mara obOpamenus: 25.05.2026). — Pexxum moctyma: s
aBTOPH3. MTOJIb30BATENCH.



2. MammaHOE 00y4yeHue ¢ ucmnonb3oBanueM Python : yueOHO-MeTomMYecKoe mocodue /
cocraButenu A. B. Ocmu,K. A. Xamm3zeB. — MockBa -MTVYCH, 2025. — 20 c.— Tekcr .
AJIEKTPOHHBIH // Jlann : ANEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/501209 (mara oOpamenus: 25.05.2026). — Pexum poctyna: s
aBTOPU3. II0JI30BATEIICH.

3. IlmatonoB, A.B. MamunHoe o0ydenue: ydeOHOE MocoOme miusi By30B /

A. B. IlnatonoB. — 2-e¢ u3n. — Mocksa : NUznarensctBo FOpaiit, 2025. — 89 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-20732-3. — Tekct : snexrponHbiid // OOpa3zoBarenbHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558662 (mata oOparieHus:
01.09.2025).

7.2  Jonoanumenvhas aumepamypa

1. AiiBazsH, C. A. Mertonbl skoHOMeTpukH : yueOHuK / C. A. AliBa3zssH. — Mocksa :
Maructp : UHOPA-M, 2022. — 512 c. - ISBN 978-5-9776-0153-5. - Tekcr : 31eKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/1840468 (nara obpamenus: 31.05.2026)

2. T'ypuxos, C. P. OCHOBBI aITOPUTMHU3ALIUH U ITpOrpaMMHupoBanus Ha Python : yuebnoe
nocobue / C.P. I'ypuxoB. — Mocksa : UHOPA-M, 2025. — 343 c. — (Bsicuiee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara obpamenus: 31.05.2026)

3. IInoxornukos, K. D. MaremaTnka ¥ aHajau3 JaHHBIX : y4eOHOoe mocobue / K.D.
ITnoxotaukoB. — Mocksa : UH®PA-M, 2025. — 1114 c. - ISBN 978-5-16-114323-0. - Tekcr :

anektpoHHbli. - URL:  https://znanium.ru/catalog/product/2226505 (mata oOparmeHus:
31.05.2026)
7.3 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',

eKn0ouan npogheccuonanvHvle 0a3vl OAHHBLIX U UHEOPMAUUOHHO-CHPABOYHDbBIE
cucmemsl (npu HeodX00UMOCMU):

O6pazoBarenbHas miardopma "FOPAUT"
. DnekTpoHHO-Oubnmoreynas cucrema "ZNANIUM.COM"
. DOnexTpoHHO-OMONMMOoTEeyHas cucrema "JIAHB"
Open Academic Journals Index (OAJI). IIpodeccuonanbhast 6a3za naHHbIX - Pexxum
noctyna: http://oaji.net/

5. Ilpesunentckas Oubnumoreka wum. b.H.Enpnumna (0a3a [gaHHBIX —pa3iMyuHBIX
npodeccnoHaIbHbIX 001acTeil) - Pexxum noctyna: https://www.prlib.ru/

6. HWudopmanmonno-cripaBounasi cucrema "KoncympranTt Ilmoc" - Pexum nocryma:
http://www.consultant.ru/

el A

8 MarepuajibHO-TeXHHYECKOe o0ecrnedeHHe IUCHUIUIMHBI (MOAYJIsI) WU IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHH, UCIOJb3yeMBbIX NPH OCYLIECCTBJICHHH 00pPa30BaTEJILHOIO
npouecca 1no AUCHUILINHE (MOAYJ/II0), BKJIKYAas NepevyeHb IPOrPpaMMHOro odecneyeHunst

OcHOBHOE 000pYIOBaHUE:

e KomnbroTepbl

e [IpoekTop

e MynpTumenuitHeiii  KoMrieKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5xpan
180*180,xpernenne NoToJI0YHOE

e [TepconanbHblit kommbroTep N3 "B-tronix professional 3872\2015"

¢ TeneBusnonHasmnanens TeneBuzop Samsung UE40HS5003

IIporpaMmHOE 0bO€ecCIIeUeHHE:




o Adobe Reader 10 Russian

o= Microsoft Office 2010 Standard Russian

o Microsoft Windows Professional 7 Russian
e Python

o KoncynperanTtllntoc
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

09.03.03 «IIpuknanHa
s MHPOPMATHKA»
(Bb-11IN)

ITKB-1 : CriocobeH oCymecTBIsATh
MHTETPALUIO U TECTUPOBaHKUE Pabo
TOCHOCOOHOCTH MPOTPAMMHBIX MO
yJiel ¥ KOMIIOHEHT IIPOrPaMMHOTO
o0ecrnedyeHus

KT

[IKB-1.1x : OcymecTBusieT cOOPKY IpOTrpaMMH
BIX MOJTyJIEH 1 KOMIOHEHT B IPOTPaMMHBIN ITPO

ITKB-5 : CriocobeH pa3pabaTbiBaTh
W aJanTHPOBATh MPHUKIIAHOE IIPOTP
aMMHoOe o0ecreueHue

[IKB-5.2k : OcymecTBisier pa3padboTky koxa U1
C u 6a3 nannbix UC

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciyvae, eCIIM MOoITy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUS PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS IMOJIOKUTENHHOM OLIEHKHM KOMIIETEHIMsSI Ha JaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loxa3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerenuust IIKB-5 «Cnoco0GeH pa3zpabaTeIBaTh U a1anTHPOBATH MPUKJIIATHOES

IMporpaMMHOC obecnieueHuE)»

Tabmuna 2.1 — Kpurepun orieHKM WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

Kox u ¢popmynupoBka HHIUKAT
opa JIOCTHKCHHUST KOMITCTCHITUH

PesynbTarel 00yueHus 1o JUCIUILTUHE

Ko
a
pe
3-
Ta

Tu
Il
pe
3-
Ta

Pesynbrar

Kpurepuu onieHuBaHUS pPe3yNbT
aToB 00y4YeHHUsA

[MKB-5.2k : OcymiecTBisieT pa3
pabotky kona C u 6a3 naHHBI
x UC

PI
1

3H
aH
ue

METOJ0B, MOJIEJIEH, alTOPUTMO

B, TEXHOJIOTHI U HHCTPYMEHTAJ
BHBIX CPEJICTB MAIIMHHOTO 00y

YeHHs

c(hopMHUpOBaBIIIEECS CHCTEMATH
4eCKOe 3HaAHUE METOJI0B, MOJIEI
€, aITOPUTMOB, TEXHOJIOTUN U
HHCTPYMEHTAJBHBIX CPEACTB M
ANIMHHOTO O0YYCHHUS

Pl

v
Me
HU

UCIIOJIb30BaTh METO/IbI, MOJIEITH
, AITOPUTMBIL, TEXHOJIOTUH U UH
CTPYMEHTAaJIbHBIE CPENICTBA Ma
IOIMHHOTO 00yUYeHHS I paboT
bl C OOJIBIIMMH JTAHHBIMH

UCIIOJIb30BaTh METOJIbI, MOJIEITH
, AITOPUTMBIL, TEXHOJIOTHH U UH
CTpYMEHTAJIbHBIC CPE/ICTBA Ma
IIMHHOTO 00yYeHHS I paboT
bI C OOJIBLLIMMH JTAHHBIMU

PIl

BbI

[IPOTrPaMMHPOBAHHUS METO/IOB,
MOJIEJIeH, aITOPUTMOB MAIIUHH
0ro 00y4eHWMsI ¢ UCTIOJIb30BaHNE
M COBPEMECHHBIX TEXHOJOTUH U

MHCTPYMEHTAJILHBIX CPENICTB

chopMupoBaBIIeeCS CHCTEMATH
94eCcKOe BIIAJICHUEC HABBIKAMH TIP
OTpaMMHUPOBaHHS METOIOB, MO

JieNiei, aropuTMOB MAaIlIMHHOT

0 00y4eHHUs ¢ UCIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUH U U

HCTPYMEHTAJILHBIX CPEJCTB

PI

3H
aH
ue

TpeGOBaHUH K MPOBEACHUIO aHA
JIMTUYECKUX UCCIIeIOBAHUM JIJIst
cOopa, 00paboTku 1 aHaM3a 60
JIBIIMX JaHHBIX METOJIAaMH Malll
WHHOTO 00Yy4eHHs

chopmupoBaBIIeeCs CUCTEMATH
gecKoe 3HaHHe TPeOOBaHUH K II
POBEACHUIO AHAJIMTHUICCKUX HC
cienoBaHuit st cOopa, oopado
TKH ¥ aHAJIH3a OOJBIINX TaHHBI
X METOJJAMH MAITUHHOTO 00y4Ye
HUS




PI

MC
HHU

MPOBOJMTH AHATUTHYECKUE UCC
JIe0BaHus 110 cOopy, 00paboTk
€ U aHaJIK3y OONBIINX JAHHBIX
METOaMH MAIIMHHOTO 00y4eH
sl

c(hopMHUpOBaBLIEECs CHCTEMATH
4EeCKOe YMEHHUE IPOBOINTH aHa
JUTHYECKHUE HCCIESIOBAHMSA 110 C
6opy, obpaboTke u ananmuzy 60
JBLINX JAaHHBIX METOJaMH Mall
WHHOTO 00y4eHUs

PI

Ha
BBI

NPOBE/ICHUS AaHATUTHISCKUX HC
CIICIOBAHUM JUIS peLIeHHs IPaK
THYECKUX 33724 METOAAMH Malll
WHHOTO 00y4eHHs

copMHpoBaBILEeCs CHCTEMATH
YeCKOe BJaJCHNUE HABBIKAMH TIpP
OBEJICHUS aHAJUTHIECKHX HCCIT
€IOBaHHUIT AT pPeIICHNS IPAKTH
YECKHUX 3a/1a4 METOJaMH Mallll

HHOT'O 00y4eHHUs

Komnerenmusi I[IKB-1 «Crioco6eH oCyIIeCTBISATh MHTETPAIIUIO U TECTUPOBAHUE
paboTOCOCOOHOCTH MPOrPAMMHBIX MOJTYJIEH M KOMIIOHEHT MPOTrPaMMHOI0 00eCrieUeHU s

Tabnuna 2.2 — Kpurepun orieHKA UHAUKATOPOB JTOCTHKEHUS KOMITIETCHITUU

Kon u popmynmpoBka nHANKAT
opa JOCTH)KEHHS KOMIIETCHIINU

PeSyJ’ILTaTBI 06y‘leHI/I$[ IO TUCHHUITTIMHE

Ko
i
pe
3-
Ta

Tu
Il

pe

Ta

Pesynbrar

Kputepun oneHHBaHUSA pe3yabT
aToB O0yJCHUS

IIKB-1.1x : OcymectBisieT c60
PKY IpOTpaMMHBIX MOJYJIeH 1
KOMITOHEHT B IPOTPaMMHBIH 1P
OJIYKT

Pl

3H
aH
ne

CIIOCO0O0B COOPKH MTPOTrPaAMMHBI
X MOJYJIEH U KOMIIOHEHT ajrop
HWTMOB MAIITHHOTO 0OyUeHUs B
NIPOrPAMMHBIN IPOLYKT

copMupoBaBIIEECs] CHCTEMATH
YeCKOe 3HaHUE CIIOCOO0B COOPK
U IPOrPaMMHBIX MOJyJIEH U KO

MIIOHCHT aJITOPUTMOB MalllMHH

oro o0yueHHs1 B IPOTpaMMHBIN

IPOLYKT

PIl

ME
HHU

coOupaTh MporpaMMHBIE MOYTI
U ¥ KOMIIOHEHTHI MallIMHHOTO O
OydeHHs B €MHBIN TPOTPaMMH
BI/ TIPOAYKT, OCYLIECTBISATH OT
JIaJIKy ¥ TECTUPOBaHHE Iporpa

MMHOTO MPOJIyKTa

chopMHUpOBaBIIICECS CUCTEMATH
YecKoe yMeHHe cobupaTh mpor
paMMHbIE MOJYJIM U KOMIOHEH
TBI MAIIIMHHOTO OOYYEHUs B €11
HBI IPOrpaMMHBII NPOIYKT, O
CYIIECTBIISITH OTJIA/IKY U TECTHD
OBaHME IPOTPaMMHOTO TTPOIYK
Ta

PI

BbI

MIPOTrPaMMHPOBAHUS IPOTPAMM
HBIX MOZYJICH Ha COBPEMEHHBIX
A3BIKaX MPOTPAMMUPOBAHHS Ma
MIMHHOTO 00y4eHus1, COOPKH Ip
OTPaMMHBIX MOJIyJIeH U KOMITOH
€HT B IPOTrPaMMHBII MIPOIYKT,
OCYIIECTBIISITh OTJIAIKY COOpaH
HOTO TIPOTPaMMHOTO MPOJIYKTa

chopMHUpoOBaBIIeeCS CHCTEMATH
YECKO€ BJIaJICHUE HABbIKAMU 1P
OrpaMMUPOBaHUs IPOTPaMMHBI
X MOJYJIEH Ha COBPEMEHHBIX 513
BIKaxX MPOTPaMMHUPOBAHUS MaIll
WHHOTO 00y4eHust, COOPKH por
PaMMHBIX MOAYJEH 1 KOMIIOHE
HT B IIPOTPaMMHBIH IPOIYKT, O
CYIIECTBIATh OTIAIKy COOpaHH
Or'0 IPOrPaMMHOTO MPOJTYKTA

PIl
10

3H
aH
ne

TpeOOBaHUI K pa3paboTKe Koaa
nH(OpPMaMOHHBIX CUCTEM H 0a
3 JIaHHBIX MH(POPMAIIOHHBIX C
HCTEM Ha OCHOBE IPHHIIUIIOB M
AIIMHHOTO 00y4YeHUs

chopMHUpPOBABIIIEECS CHCTEMATH
4ecKoe 3HaHUE TPEOOBaHUI K P
a3paboTKe KoJa NHPpOPMaINOH

HBIX CHCTEM U 0a3 JaHHBIX UH(}
OpPMAIIMOHHBIX CHCTEM Ha OCHO

B€ IPUHIIUIIOB MAIIMHHOTO 00y
yeHust

PI
11

ME
HHU

pa3pabatbIBaTh HHPOPMAITHOHH
bI€ CHCTEMBI U 0a3bl JAaHHBIX UH
(hopMAaIMOHHBIX CUCTEM JIJISI Me
TOA0B MAllIMHHOTO 06y11eH1/1;1

c(hopMHUpOBaBIIEECs CHCTEMATH
gecKoe yMeHne pa3pabaTeIiBaTh
MH(POPMAITMOHHBIE CUCTEMBI H
6a3bl JaHHBIX HHPOPMAITHOHHEI
X CHCTEM IJIst METOJOB MAaIIMHH
0ro 00y4JeHHs




PI1
12

Ha
BBI

pa3paboTKu MPOTOTHIIA HHPOP
MAaIMOHHOM CHCTEMBI U e¢ 0a3bl
JaHHBIX C IPUMEHEHHEM METOJ
OB MaIIMHHOTO O0yYICHHUS

c(hopMHUpOBaBLIEECs CHCTEMATH
YECKOe BJIa/ICHUE HAaBBIKAMHU pa
3paboTKH MpoTOTHIIa HHPOpMa
[IMOHHOM CHCTEMBI U ee 6a3bl 1
AQHHBIX C IPIMEHEHUEM METOJI0
B MAIIMHHOTO O0YYEHUs

Tabnuia 3armomHsAETCs B COOTBETCTBUU ¢ pazjaesioM | PaGodeit mporpaMMbl JUCITUTIIMHBI

(Motyist).

3 IlepeyeHb OlLIEHOYHBIX CPEIACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

KonTponupyemsle muiaHUpyeMbIe pe3
YJIBTAThl O0ydeHUS

KonTponupyemble TeMBI

HanMeHoBaHHE OLIEHOYHOTO CPECTBA U TIP
encrtasienue ero B POC

HUCIUIIIINHBI

ITpomexyrouHas at

Texymmuii KOHTPOJIb
ym p TEeCTaLM

Ounas popma 00yueHHs

HHUS METOJIOB, MOJIC/ICH, a
JITOPUTMOB MAIIMHHOTO O
Oy4eHHsI ¢ UCTIOJIb30BaHU
€M COBPEMEHHBIX TEXHO
OTUi 1 MHCTPYMECHTAJBH

BIX CPE/ICTB

MaIIMHHOTO 00Yy4YeHUs

P SHaHMe : METONOB, MOLEN | | 4 Heiiponnsie cetn. [ | paxtuueckas paGo Kei
¢ii, aIrOPUTMOB, TEXHOMO | yGokoe 0BydeHHe Ta €uc-3ajiada
Uil U HHCTPYMEHTANLHEI 5P
.5. PellieHne NprKIaaHbI
X CpeACTB MALIMHHOTO 00 p A HpaKTquCKag pa6o o
X 33/1a4 METOJJaMH MaIllx Keiic-3amaua
y4YEHHS Ta
HHOT'0 O0y4YeHHUs
PJ12 YMeHHUE : HCTIONB30BATh 1.1. OCHOBHBIE TOHATHS ITpakTtryeckas pado Keiic-sanaua
METOJIBI, MONETIH, ATTOPH [ \aiipHHOrO 06ydeH s Ta .
TMBI, TEXHOJIOTUH U MHCT TRy
PYMEHTANLHEIE CPEACTBA 6 - VIeTO/Ip! MAIIHHHOTO I 5
MAIHHHOTO 00yucHus i | COYICHHA, OCHOBAHHEIC H PAKTHIECKA PAGO | oo oo
5 paGOTHI ¢ GombimaMu i | 2 c;amcmqecmx Meroza | Ta
HHBIMMI X. Perpeccun
1.3. MammHHOE 00y4eH!
IIpakTudeckas pabo .
€ C yuuTeneMm: Kinaccudux a Keiic-3amaua
anyst
P13 HaBbiK : POrpaMMupoBa | | 1. OchopHsle monsitis | [pakTryeckas paGo

Keiic-3aqaua
Ta

1.2. MeToapl MallIMHHOTO
0o0ydeHusi, OCHOBaHHBIC H
a CTaTUCTUYECKUX METOIa
x. Perpeccun

IIpakTudeckas pabo
Ta

Keitic-3agaua

1.3. MammHHOE 00y4eH!
€ C yuuTeneM: Kiaccuuk
anusa

IIpakTudeckas pabo
Ta

Keiic-3agaua

1.4. Heitponnsle cetu. ['n
ybokoe o0yueHue

IIpakTudeckas pabo
Ta

Keiic-3agaua

1.5. Pemienue npukiiagHbl
X 3a7a4 METOJAaMHM Malllu
HHOT'O O0yYeHHUS

[MpakTryeckas pado
Ta

Keiic-3agaua

4 Onucanue Npoueaypbl OCHUBAHUS

KadectBo copMHUpPOBAHHOCTH KOMITETCHIIHI

Ha JaHHOM DJTal€ OICHHBACTCA II0

pe3yiibTaTaM TCKYIHIUX U MPOMCIKYTOYHBIX aTTecTaluui Ipu nNoOMoOIIu KOJIHMYE€CTBEHHOM OIICHKH,




BEIpaXeHHOW B Oamax. MakcuManbHas cymma OalljioB Mo aucHumuinHe (Moayno) pasaa 100

Oasnam.
Buy yuebHoit nesitenpio | OLieHOYHOE CpecTBO
CTH IIpakTuueckue 3agaHus Kelic-3a1aya Hroro
Jlexuun 10 10
IIpakTuueckue 3aHATUSA 60 60
IIpomexyTouHas arrecta 30 30
s
Hroro 70 30 100

Cymma 06amnoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUAAM YYEOHOU IESTEIHHOCTH B paMKax
JTUCIUILIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gano
s OreHKa 110 TPOMEk
YTOYHOM aTTecTanu XapaxkTepucTiKa KadyecTBa ChOpMUPOBAHHOCTH KOMITETEHIINT
MO JTUCIUILIN "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMILUTMHAPHBIX KOMIICTSHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U TITy00KOoe 3HaHHe y4eOHOro MaTepraa
o191 110 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy U 3HAKOM C JOIOJIHHUTEIBHOHN JUTEpaTypoil, pekoMe
«OTINYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATE MPAKTUYECKHE 3aJaHuUs, IIPe
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOAHO ONEpUPYeT NPHOOPETCHHBIMU 3HAHUAMH, yME
HHSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIOKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETCHIHN: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HaHUS, yMEHUS] OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIIbHBIC OIIHOKH, HETOYH
«XOpPOIIOY OCTH, 3aTpyJHEHUs IIPY aHATTMTUYECKUX OIlepalusiX, IepeHoce 3HaHUH U yMEHUM Ha H
OBbIC, HECTAHJAPTHBIE CUTYAIUH.
CTyzeHT AeMOHCTPHUPYET ChOPMHUPOBAHHOCTD JUCHUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAUUTENbHBIE OIIUOKH, TPOSIBIAETCS O
ot 61 o 75 «YIOBIIETBOPUTENb | TCYTCTBUE OT/EJIbHBIX 3HAHUM, YMEHHUH, HABBIKOB 110 HEKOTOPBIM TUCLMITIMHAPHBIM K
HO» OMITIETEHIUSAM, CTYAEHT UCIBITHIBACT 3HAUUTEIIbHBIC 3aTPYJHEHHS IIPU ONIEPUPOBAHU
U 3HAHUSIMH ¥ YMEHUSIMU TIPU UX IEPEHOCE Ha HOBbIE CUTYAILHH.
e 3aTeHO» / V crynenTa He cOPMHPOBAHBI AUCIUIIMHAPHBIE KOMIICTEHIIUH, TIPOSIBIISIETCS HETOC
ot 41 o 60 «HEYJIOBJIETBOPUTE Y vp P . P > 11p
TaTOYHOCTb 3HAHUM, YMEHUI, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuuminHapHbIe KOMITIETEHIIMY He c(opMHUpoBaHsL. [IposBisercs mojJHoe WK Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
bHOY TUYECKH [IOJTHOE OTCYTCTBUE 3HAHUN, yMEHUH, HAaBBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 Ilpumepsl 3agaHuii A1 BBINOJHEHNS MPAKTHYECKUX padoT

IIpuMepHBIii NepedyeHb NPAKTHYECKUX 3aJaHUIl:

1. Metonast MO c yuntenem: TMHEWHbIE PETPECCHH;
2. Metoast MO c yuuteneMm, Kiaccuukanus: JOrucTHUECKue perpeccu (OuHapHasi,
MHOKECTBEHHAs )

~ow

KJraCTepusanusd

o

Metoast MO c¢ yuutenem, kiiaccuukanus: A1epeBbst peleHHl
Mertonet MO 6e3 yuntens, kinactepusauus: EM knacrepuzanus, nepapxudeckas

Heliponnsle cetu: nepuenTpoH. Peanuzanus perpeccuii ¢ moMoIb0 HEHPOHHBIX CETEM

6. AmncamOJieBbIle METOI U MOIEIIH

Kpamkue MmemoouyeckKue YKaszanust

Ha BrnimosHenne ogHOrO

aKaICMUYCCKUX YaCcOB

NPaKTUYCCKOro 3aJaHud OTBOJAUTCA HE MCHEC JBYX




[Tocne BBIMONHEHHS] KaXJOTO MPAKTUYECKOTO 3aJaHMs CTYIEHT JOJDKEH MpPEJCTaBUTh
paboTOCTIOCOOHBIN CKpUNT (MpOrpaMMmy) ¢ KOMMEHTApUSMH, PE3yiIbTaThl €€ HCIOIHEHUs (B
JTAHHOM CJIy4ae TaK Ha3bIBaeMblil HOYTOYK python)

[Ipu HEOOXOAMMOCTH, CTYIACHT IOJDKEH BHECTH M CIIPABJICHUS B CKPHUIT, YTOYHUTH
BBIBO/IBI

Llxana oyenku
ba
Ne | nmn | Omnucanue
bI
9_ CTyHeHT JACMOHCTPUPYET yN{eHPIS{ Ha UTOTOBOM YpPOBHE: YMECT CBO60,I[HO BBIMIOJIHATE MIPAKTUYCCKUE 3a/laHus, 11D
5 10 | CAYCMOTpEHHBIE POrpaMMOX, CBOOOJTHO OIepHpyeT NPHOOPETEHHBIMHA YMEHHSAMH, IIPIMEHSET UX B CUTYALHAX I

OBBIIIICHHOMU CJIOXKHOCTH.
CTyHeHT JACMOHCTPHUPYET YMEHHS Ha CPEAHEM YPOBHE: OCBOWJI OCHOBHBIC YMEHUS, HO JOITYCKAIOTCsI HE3HAYUTEIT
4 bHBIC OIINOKH, HETOYHOCTH, 3aTPyJHEHUS TP aHATUTHYCCKHUX OIepalusX, IepeHoce YMEHUI Ha HOBbIE, HECTaH
apTHBIE CUTYaLUU.
CTyIeHT IeMOHCTPUPYET yMEHHS U HaBBIKKA Ha 6a30BOM YPOBHE: B X0JI¢ KOHTPOJIBHBIX MEPOIIPUATHH HOITYCKAalO

3 3- | Tcs 3HaYMTENBHBIC OMHOKH, MPOSBISAETCS OTCYTCTBUE OTJCIBHBIX YMCHUH, HABBIKOB O JUCIMIUIMHAPHON KOMIIC
4 TEHIINH, UCTIBITHIBAIOTCS 3HAYUTEILHBIC 3aTPYIHCHNUS TIPH OTICPHPOBAHUN YMCHUSMH U ITPH UX MEPEHOCE Ha HOBBI
€ CHTYAaIHH.
2 1- CTyIeHT NIEMOHCTPUPYET YMCHHS U HaBBIKU Ha YPOBHE HIKE 0A30BOTO: MPOSIBIACTCS HEJOCTATOYHOCTh YMCHUI
2 ¥ HAaBBIKOB.
1110 CTy/IeHTOM MPOSIBISIETCS TIOJHOE MJIM MPAKTHYESCKH MOJHOE OTCYTCTBHE YMEHHI M HABBIKOB.

5.2 3apanusn 0091 penleHus Keiic-3agaum

Ilpumep keiic-3ajaHusA AJIsI MTOTOBOr0 KOHTPOJIsI C(POPMHMPOBAHHOCTH 3HAHHIA,
YMeHUIi HABBIKOB

3agaHue:

[IpeacraBineHsl DKOJIOTHYECKUE JTAaHHBIE - CTEMEHb 3arpsi3HEHHOCTH POCCUUCKUX PEK U
OacceifHOB POCCUHCKHUX PEK.

Hcnons3yiiTe n13y4eHHbIE METOIbI MAIIMHHOTO 00y4Y€HHs, OTBETHTE Ha BOIIPOCHI.

1. MoXHO 71 yTBEp>KIaTh, YTO 00BEM 3arps3HEHHBIX CTOUHBIX BOJ OMPEeINsaeTCs:

OxoHomuueckumu nokxazarensimu (BPII, Pacxomamu Ha oxpaHy OKpyskarwolel cpeisl),
MOKa3aTesIMU BEIOPOCOB, 00HEMOM YIIaBIMBAHUS 3arPS3HSAIONNX BemlecTB. Kakue u3 ykazaHHBIX
MoKazaTeJiel UMEIOT 00Jiee CYIIECBTEHHOE BIUSHHUE U KaK 3TO OMPEACIUTh?

Bri6pars Meronr MO, mO3BOJNSIOMIMIA OTBETHTh HA JAHHBIM BOIMPOC, OIEHUTH MOJIETb,
000CHOBATh OTBET UCIOJIb3Ysl CTATHCTUYECKHE TTOKA3aTEINH.

2. MoXHO 1M yTBEpKJaTh, 110 CTENEHHU O00beMa 3arpsA3HSIONIUX BHIOPOCOB PETHOHHI B
eBporeiickoit yactu Poccun 1 B a3MaTCKOM 4acTH CYIIECTBEHHO paznuyaroTcs ? BriOpats MeTon
MO, mo3BOJSAIOMINIA OTBETUTH HA JAHHBIM BOIIPOC, OIIEHUTh, 000OCHOBATh OTBET . MOXKHO C/ienaTh
BBIBOJI HE mpuberas kK MO?

Pesynbrar npencraButh B popme pa3BepHYTOro MOsICHEHUs, 0003HAUYEHUSMH U BEIBOJIAMH
(cTpoka KOMMEHTOB B KOJIE)

Kpamxue memoouueckue ykazanus
ITopsiAoK BBINIOJIHEHHUS 3a1aHUSA:

1. 3arpy3uth uCXOIHBIN AaTtadpeiim;

2. TpOBeCTH "TyMaHUTAapHBIN aHaIM3" 3a7a4uu (IPU HEOOXOIUMOCTH SKOHOMUYECKHUH,
COLIMAJILHBIN U TIP. CMBICT MIOCTaBICHHOM 3aj1auu)

3. BbIOparh MeToa MO, KOTOPBIN MPEANOIOKUTENIEHO MOXKET TPOBEPUTH TUIIOTE3Y U

IIOMOYb OTBETUTH HA ITOCTABJIEHHBIE BIIOPOCHI

CO31aTh IIPOTrPaAMMHBIN KOJ, IPOBEPUTH TUIIOTE3Y, CAEIATH BHIBOBI

5. ecnu OTBET He MOJy4eH, BbIOpaTh Apyroi metox MO

&

LIxana oyenku
[ Ne | Bamst | Onncanne




41-50

CTyzieHT IEMOHCTPUPYET YMEHHUSI Ha UTOTOBOM YPOBHE: CIIOCOOEH CBOOOHO BBITIOHUTH 3a/1aHNt,
CBOOOJIHO OnepUpyeT MPHOOPETEHHBIMH YMEHHUSMH, TIPUMEHSET HX B CUTYALUAX MOBBIILEHHOMH CII0
JKHOCTH.

31-40

CTyHeHT JACMOHCTPUPYET YMEHUSA Ha CPEIHEM YPOBHE: OCBOUJI OCHOBHBIE YMEHUS U HAaBbIKU, HO 10
ITYCKAalOTCsI HE3HAYUTEJIbHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPHU aHAJIUTHICCKUX OIICpaluix,
TIEPEHOCE yMeHI/Iﬁ Ha HOBBIC, HECTAHIAPTHBIC CUTYaIlUN.

16-30

CTyzeHT IeMOHCTPUPYET YMEHHUS 1 HaBBIKM Ha 6a30BOM ypOBHE: JJOIMYCKAIOTCS 3HAUUTENbHBIE Ol
UOKH, TPOSBIISAETCS] OTCYTCTBUE OTAENBHBIX YMEHHH, HABBIKOB MO TUCIHUILIMHAPHON KOMIETCHIIHN,
UCIIBITBIBAIOTCS 3HAUUTENbHbIE 3aTPYIHEHHS IIPH ONIEPHUPOBAHIM YMEHHUSAMHU U IIPH UX NEpEeHOCe Ha
HOBBIE CHTYaIlUH.

10-15

CTyﬂeHT JACMOHCTPUPYET YMEHUA U HABbIKM Ha YPOBHE HUXKE 06a30BOro: MPOSABJIACTCA HEAOCTATOYH
OCTb yMeHI/Iﬁ 1 HABBIKOB.

0-9

CTyZIeHTOM NIPOSIBIISIETCS TIOJTHOE MM MPAKTHYECKH MOJTHOE OTCYTCTBHE YMEHHI U HaBBIKOB, HO TIp
HCYTCTBOBAJ Ha 3aHATUSIX




Kawun pisg @OC «MeTobl MAIIMHHOTO 00y4eHUD)

1. IpakTnuyeckas padora Nel: MammnHoe 00yueHHne, METOABI H MOJeIH, HA0OPbI
AAHHBIX, 3arPy3Ka JaHHbIX
Ha6ops! nannbix no Bapuantam: https://disk.yandex.ru/i/nY93FrjzthRO20Q

# mMnoprupyem OmMOIMOTEKU

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns

!pip install seaborn

PATH TO FILE: str = '/content/employee.csv' # 3Barpysxa natopa HaHHBX
## p.s. B JIeBOM MaHeJie HaXaThb Ha MAaNKy M IepeTammTbh Tyna oarii,

## a wince.csv 3aMeHMTbL Ha CBOM BapuaHT (IIKM -> KONMPOBATH [IYyTh)

df = pd.read csv(PATH TO FILE) # OyHKUMA OpeBpalleHre IOaHHHEX 13 CSV B
DataFrame

PATH TO FILE: str = '/content/employee.csv' # 3Barpysxa Habopa HaHHBX
## p.s. B JIeBOM IMaHeJle HaXaThb Ha I[alKy U IepeTammTbs Tyna obaii,

## a wince.csv 3aMeHMTbL Ha CBOM BapuaHT (IIKM -> KONMPOBATH [IyTh)

df = pd.read csv(PATH TO FILE) # O(yHKLUMA HNpeBpameHue nOaHHEX 13 CSV B
DataFrame

# BreIBOI TIepBHX 12 CTPOK

df .head (12)

satisfaction_level last_evaluation number_projectaverage_montly_hours time_spend_company

Work_accident promotion_last_5years department salary left
0 038 053 2 157 3 0 0 sales low 1
1 080 086 5 262 6 0 0 sales medium 1
2 011 088 7 272 4 0 0 sales  medium 1

3 072 087 5 223 5 0 0 sales low

# Vubopmaums o Habope IaHHBIX
df.info ()

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 14999 entries, 0 to 14998
Data columns (total 10 columns) :

# Column Non-Null Count Dtype

0 satisfaction level 14999 non-null float64
1 last evaluation 14999 non-null float64
2 number project 14999 non-null 1into4

3 average montly hours 14999 non-null 1int64

4 time spend company 14999 non-null 1into4

5 Work accident 14999 non-null int64

6 promotion last Syears 14999 non-null 1int64

7 department 14999 non-null object
8 salary 14999 non-null object


https://www.google.com/url?q=https%3A%2F%2Fdisk.yandex.ru%2Fi%2FnY93FrjzthRO2Q

9 left 14999 non-null into64
dtypes: float64(2), int64(6), object(2)
memory usage: 1.1+ MB

2. Ilpakruyeckasi padora Ne2: MeToabl MAIIMHHOTO 00YUYE€HHUsI — Perpeccuu.

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

from sklearn.preprocessing import MinMaxScaler

from sklearn.model selection import train test split

from sklearn.preprocessing import StandardScaler

from sklearn.linear model import LogisticRegression

from sklearn.metrics import classification report, confusion matrix,
accuracy_score

# 3arpyska Habopa IaHHBIX
try:

df = pd.read csv('/content/income.csv')
except FileNotFoundError:

df = pd.read csv('income.csv')

df['is work'] = np.where (df['hours-per-week'] >= 35, 1, 0)
y = df['is work'] # BoOupaeM leJjleByl NepPeMeHHy (kaTeropMraJibHYo)
X = df.drop('is work', axis=1l) # nepemeHHbE IJIa MNPOBEPKM BIMAHMA

# CosBpmaeM KONMI OaHHBIX
category columns: list[str] = X.select dtypes(include=['object']).columns #
cobupaeM KOJIOHKM IIOMEUeHHBEEe Kak object

# IpumeHseMm One-Hot Encoding k KaTeropMaJibHEIM CTOJOLaM, MCKIIOUAsd IIEPBYIO
kaTeropun (drop first=True)

X = pd.get dummies (X, columns=category columns,drop first=True)

df corr test = X.copy/()

# IoBaBjsgeM LieJIeBYyI IMNEePEeMEeHHYI B KONMIO IaHHBIX

df corr test['y'l =y

df corr test

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

# BEIBOIVM MaTpUIly KOPPenaumy (TOJIBKO IJIS UYMCIJIOBEIX CTOJIOLOB)

correlation matrix = df corr test.select dtypes(['int', 'float']).corr()

# OTobBpaxaeM MATPHULY KOPPEJALUMM C IIOMOIULI TEIJIOBOM KapTH
plt.figure(figsize=(10, 8))

sns.heatmap (correlation matrix, annot=True, cmap='coolwarm', fmt='.2f")
plt.title("Correlation Matrix of df corr test")



Correlation Matrix of df_corr_test

education-num

capital-gain

-0.6

capital-loss

-0.4

l 0’2

from sklearn.linear model import LinearRegression, Lasso, Ridge

hours-per-week

income >50K

from sklearn.model selection import train test split

from sklearn.metrics import mean absolute error, mean squared error,
r2 score

def resolve regression (X, y, regularization=None):

BrinmosinsgeT perpeccuin C ydeTOoOM perylidpr3allN.

Parameters:

- X: BxonHble IaHHBE (IPpU3HAKU) .

- y: llejleBEle 3HAUEHNA.

- regularization: Tun perynspmuzaumum ('11', '12', None). Ecyimu None,
VCHOJIb3YyeTCa OOHYHAas JIMHEeMHAas perpeccus.

wun

# PaszmesieHme HOaHHBEIX Ha oOOydYamllyld M TeCcTOByK BHOOpkM (80% / 20%)

X train, X test, y train, y test = train test split(X, y, test size=0.2,
random state=42)

# Muruyanms3aumsa MOOEeJIM B 3aBUCHMMOCTM OT THIla perynapmnusaunm

if regularization == 'l1l':
model = Lasso () # Ll-perynapuszauusa (Lasso)
elif regularization == '12"':
model = Ridge () # L2-perynapuszsauusa (Ridge)
else:
model = LinearRegression () # JimHeVHas perpeccusa 06e3 peryaapusalmumn

# OOyueHMe MOmesu
model.fit (X train, y train)

# IpenckaszaHye Ha TECTOBOM BHOOPKE
y _pred = model.predict (X test)



# BLUMCJIEHVE MEeTPUK KauecTBa

mae = mean absolute error(y test, y pred) # Cpenuas abcosoTHas ommbKa

mse = mean squared error(y test, y pred) # CpenHasa xpaIpaTuuHasg ommOka

r2 = r2 score(y test, y pred) # KondduumeHT meTepMMHAUUM
(R"2)

# BEIBOI pesyJbTaTOoB

print (f"Regularization: {regularization}")
print (f"Mean Absolute Error (MAE): {mae:.2f}")
print (f"Mean Squared Error (MSE): {mse:.2f}")
print (f"R"2 Score: {r2:.2f}1")

return model, X train, X test, y train, y test
Regularization: None
Mean Absolute Error (MAE): 0.20
Mean Squared Error (MSE): 0.07
R*2 Score: 0.54

3. Ilpaktuueckasi pad6ora Ne3: MeToabl MAIIMHHOI KJIaccupuKanmuu

Barpy3ka OuOIMOTeK M npenobpaboTka IaHHBIX

'pip install pandas scikit-learn seaborn scipy
import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from sklearn.preprocessing import MinMaxScaler

from sklearn.model selection import train test split

from sklearn.preprocessing import StandardScaler

from sklearn.linear model import LogisticRegression

from sklearn.metrics import classification report, confusion matrix,

accuracy score

# Barpyska Habopa IaHHEX
df = pd.read csv('/content/income.csv')

df['"is work'] = np.where (df['hours-per-week'] >= 35, 1, 0)

df.is work = df.is work.astype('category')

df ['education-num'] = df['education-num'].astype('category')

y = df['is work'] # BoiOupaeM lLeJjleByl NepPeMeHHy (KaTeTropraJsibHYI)
X = df.drop('is work', axis=1l) # HnepemeHHbHE OJa NPOBEPKM BIMAHMA

X = X.drop('hours-per-week', axis=1)
df.drop ('hours-per-week', axis=1).info()

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 32561 entries, 0 to 32560
Data columns (total 14 columns):

# Column Non-Null Count Dtype



age 32561 non-null inté64
workclass 30725 non-null object
education 32561 non-null object

education-num 32561 non-null category
marital-status 32561 non-null object

occupation 30718 non-null object
relationship 32561 non-null object
race 32561 non-null object
sex 32561 non-null object

CoJdJooulbd WMNRO

capital-gain 32561 non-null int64

10 capital-loss 32561 non-null inté64

11 native-country 31978 non-null object

12 income >50K 32561 non-null inté64

13 is work 32561 non-null category
dtypes: category(2), int64(4), object(8)
memory usage: 3.0+ MB

OOyuaem JOrUCTUYECKYIO perpeccuro (6e3 01, MaHUITYJISAIMA) Ha JucOanaHce

# from sklearn.model selection import train test split
# from sklearn.linear model import LogisticRegression

# # PaspesigeM maHHBEE Ha OOYUAKIY M TECTOBYKH BEHOOPKU
# X train, X test, y train, y test = train test split (X disbalanced,
y disbalanced, test size=0.3, random state=42)

# # OBbyuaem MOIEJib
# model = LogisticRegression(penalty=None, solver='saga', max iter=10000)
# model.fit (X train, y train)

# # IIpemckasaHusd
# v pred = model.predict (X test)

import pandas as pd
from sklearn.model selection import train test split
from sklearn.linear model import LogisticRegression

# IpumeHseMm One-Hot Encoding k xaTeTopMalibHBEIM IIepPeMeHHBM
X disbalanced encoded = pd.get dummies (X disbalanced, drop first=True)

# PaszesseM JaHHBE Ha O0yYaKIyld M TECTOBYI BEOOPKMU
X train, X test, y train, y test = train test split(X disbalanced encoded,
y_disbalanced, test size=0.3, random state=42)

# ObyuaeM MoOIesib C MCIOJIb30BaHMeM L2 peryndpus3almnm
model = LogisticRegression(penalty='l2', solver='saga', max iter=10000)
model.fit (X train, y train)

# BHIBOI pPes3yJbLTaTOB
print ("Predictions:", y pred)
from sklearn.metrics import classification report, accuracy score

print ("Accuracy:", accuracy score(y test, y pred))
print ("\nClassification Report:\n", classification report(y test, y pred))



Accuracy: 0.9066739012479653

Classification Report:

precision recall fl-score support
0 0.91 1.00 0.95 1671
1 0.00 0.00 0.00 172
accuracy 0.91 1843
macro avg 0.45 0.50 0.48 1843
weighted avg 0.82 0.91 0.86 1843

Mpsl BuM 49TO Mojzenb B kiacce (0 cMmoria omnpenenuTh NpaBmwibHO Ha 91% B aucOamaHncHOM
pexxume, a kiacc 1 BooOIIe HE cMoOriia OnpeneanuTh Mbl BHIUM, YTO BCe HAOIIOJCHHE KOTOPHIC
ObuM JaHbl Kiacca 0 OBUTO MPaBWIILHO OMPEAETICH, a Il Kiacca 1 He cMorja OOHPYXHUTh Kakue
6o HabmroIeHus y kiacca 1

Mpbl nemaeM BBIBOJ, YTO B CPEOHEM MOJENIb IIOKa3bIBACT IUIOXYH MPOU3BOJIUTEIBHO TI0
CIICAYIOIIUM TIapaMeTpam:

Precision (Tounocts): 0.45

Recall (BcomuauTs): 0.50

F1-score (F1-cuer): 0.48

Anroput™m gaepeBa npunsatus pemeHuin (Decision Tree) — 3T0 OIMH W3 METOAOB MAaIIMHHOTO
00ydeHUsI, KOTOPBII HCIONb3yeTcs Ul pelleHHs 3a1ad Kiaccupukamuum U perpeccuu. JlepeBo
pelIeHd TPeACTaBIsIeT cO00 CTPYKTYpPY, B KOTOPOW KaKIblii BHYTPEHHHH Yy3€1 COOTBETCTBYET
HEKOTOPOMY IIPU3HAKY, a KaKJ1asi BETBb — OIPEACIICHHOMY 3HAYE€HHIO 3TOr0 NpU3HaKa. JIncroseie
Y3J1bI IPEJICTABIIAIOT COOOM KJIacChl MIIM 3HAYEHUs, KOTOpPbIE HEOOXOIMMO MpeAcKa3aTh

import pandas as pd

import numpy as np

from sklearn.tree import DecisionTreeClassifier

from sklearn.model selection import train test split
from sklearn.metrics import classification report

# IpennojaraeMm, 4YTO X M Y yXe ONpeIeJieHH

# Ipumensem One-Hot Encoding x xaTeTropMaJibHBEIM I1€PEeMeHHEM

category columns = X.select dtypes(include=['object']).columns # BreOupaem
KaTeropMaJibHEE KOJIOHKU

X encoded = pd.get dummies (X, columns=category columns, drop first=True)

# PaszesseM JaHHBEE Ha O0yYaKnIyld M TECTOBYI BEOOPKMU
X train multi, X test multi, y train multi, y test multi =
train test split (X encoded, y, test size=0.3, random state=42)

# OBbyuaeM MoOIelb
tree model = DecisionTreeClassifier (random state=42, max depth=10)
tree model.fit (X train multi, y train multi)

# IpenckaszsaHusa
y _pred multi = tree model.predict (X test multi)



# IosryueHMe HaBBaHMM KJIACCOB
class names = np.unique(y) # IloJydyaeM yHMKAaJbHEE 3HAYEHMA LeJIeBON

[IepeMeHHOM

# IpeoBpas’yeM HazBaHMS KJACCOB B CTPOKOBHIM bopMaT

class names = [str(name) for name in class_ names]
Classification Report:
precision recall fl-score support

0 0.88 0.94 0.91 7455
1 0.75 0.58 0.65 2314
accuracy 0.85 9769
macro avg 0.81 0.76 0.78 9769
weighted avg 0.85 0.85 0.85 9769

ToYHOCTB JUISI KJIACCOB COCTABJISIET:

0: 88% TouHOCTH

1: 75% TouHOCTH

[Ipoananu3upoBaHHO TOYHO JAaHHBIE JIsI KQXKIOTO KJIACCOB COCTABJISET:

0: 94% TouHOCTH

1: 58% TouHOCTH

TyT MBI BUIUM, 9TO OBUIO IJIOXO MPOAHATU3UPOBAHHO [T | Kiacca, a s 0 Kiiacca MpakTHYECKH
TOYHO

ITo F1-Score
Bricokuit F1-Score mna kmacca 0 (0.91) moka3piBaeT XOpOIIYIO MPOU3BOJIUTEIBLHOCTh, HO IS
kimacca 1 (0.65) oH HMXKe, YTO yKa3bIBaeT Ha HEOOXOJUMOCTH YIYYIICHHS MOJAETH IJIsl 3TOTO
KJiacca.

Mopnens xopomio pabortaer ans 0 kiacca, a a1 1 kimacca ecTh ompefelieHHble MpoOiaemMbl ITo
MIPOM30IIIO U3-3a TOTO YTO JIaHHbIE He COATaHCUPOBAHBI U HY>KHO COATaHCUPOBATh HX.

4. OOy4yeHnue 0e3 yunreJs
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns

from sklearn.preprocessing import MinMaxScaler

from sklearn.model selection import train test split

from sklearn.preprocessing import StandardScaler

from sklearn.linear model import LogisticRegression

from sklearn.metrics import classification report, confusion matrix,

accuracy score

# Barpyska Habopa IaHHBEIX
df = pd.read csv('/content/income.csv')

import numpy as np
import pandas as pd
import matplotlib.pyplot as plt



K-means — 3To anroputm KiacTepu3aliui, KOTOPBIN IeTUT JaHHBIC Ha k Tpymi (KJ1acTepoB).
OcHoBHast ujes: HAUTH LEHTPHI KJIACTEPOB TaK, YTOOBI TOUKH BHYTPH OJHOTO KJIacTepa ObLIH
OJKe IPYT K IPYTY, YeM K TOUKaM M3 IPYTHX KJIACTEPOB.

1. Muaunumanuzanus: BeIOUpaeM Kk caydallHBIX IEHTPOB (IIEHTPOUIOB).

2. TlpucBoeHue TOYEK: KaXk/las TOUKa OTHOCUTCS K Omkaiimemy 1eHTpy. OOHOBIICHHE
IIEHTPOB: MEPECYUTHIBAEM IICHTPHI KIIACTEPOB KaK CPE/IHEE BCEX TOUEK B KIlacTepe.

3. TloBropsiem maru 2—3, mMoKa IEHTPhI HE IEPECTaHyT MEHSATHCS WM HE JOCTUTHEM
MaKCUMAaJIbHOTO YHCJIa UTSPAITHIA.

[ ]
! pip install ipywidgets

import ipywidgets as widgets
from IPython.display import display, clear output

def interactive kmeans visualization (X, max clusters=10, max iterations=50):
# IpeobpaszyeMm X B numpy array, eciu 3T0 DataFrame
if isinstance (X, pd.DataFrame) :
X = X.values

# TNpoeBepka Ha Hajguume NaN i inf

if np.any(np.isnan (X)) or np.any(np.isinf (X)) :
print ("Oauuele comepxaT NaN mim inf. [loxajycTa, OUMCTUTE IaHHEe.'")
return

def plot kmeans iteration (X, centroids, labels=None, step=0):
clear output (wait=True)
plt.figure(figsize=(8, 6))
if labels is not None:
plt.scatter(X[:, 0], X[:, 1], c=labels, cmap='viridis', s=30,

alpha=0.6)
else:
plt.scatter(X[:, 0], X[:, 1], s=30, alpha=0.6)
plt.scatter (centroids[:, 0], centroids[:, 1], c='red', marker='x'

s=100, label='Centroids')
plt.title(f'K-means Iteration {step}')
plt.legend()
plt.show ()

def k means interactive (X, k, max iters):
np.random.seed (42)
centroids = X[np.random.choice (X.shape[0], k, replace=False)]

for step in range (max iters):
# BrlumMcIiieHMEe pPacCTOSHUM
distances = np.linalg.norm(X[:, np.newaxis] - centroids, axis=2)
# IpucBOEeHME METOK
labels = np.argmin (distances, axis=1)
# Busyanmszaums



plot kmeans iteration (X, centroids, labels, step)
# OOCHOBJIEHME LIEHTPOMIOB

new centroids = np.array([X[labels == i].mean(axis=0) for i in
range (k) 1)
# IpoBepka Ha CXOOUMOCTH
if np.all (centroids == new centroids):
break
centroids = new centroids

def run kmeans (k, max iters):

k means interactive (X, k, max iters)

k slider = widgets.IntSlider(value=3, min=2, max=max clusters, step=I,
description='Clusters (k):")

iter slider = widgets.IntSlider (value=10, min=1, max=max iterations,
step=1, description='Max Iterations:')

interactive plot = widgets.interactive (run kmeans, k=k slider,
max iters=iter slider)
display(interactive plot)
# Ina npuMmepa, MCIOJb3yeM CJyJalHbe IaHHBE
np.random.seed (42)
df = pd.DataFrame (np.random.rand (100, 2), columns=['Featurel', 'Feature2'])

# Ber3biBaeM OYHKLUMO IJI9 MHTEPAKTUBHOM BU3yaams3aumy K-means
interactive kmeans visualization (df)
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Keiic-3amaua

[IpencraBieHbl DKOIOTHYECKHUE JAHHBIC - CTENIEHB 3arPSI3HEHHOCTH POCCHICKIX PEK M 0aCCEHOB
POCCUICKHX PEK.
Hcnonp3yiiTe n3yuyeHHbIE METO/IbI MAITMHHOTO 00Y4€HHUS, OTBETHTE HA BOIPOCHI.
1. MokHO 11 yTBEpPKAaTh, YTO 00BEM 3arpsi3HEHHBIX CTOYHBIX BOJI ONIPEAEISETCS:
DOxoHomuueckumu nokaszaressimu (BPII, Pacxomamu Ha oXpaHy OKpy»Karoien cpepl),
MOKa3aTeIsiMU BHIOPOCOB, 00bEMOM YIIAaBIMBAHUSA 3arpsI3HAIOMIMX BelecTB. Kakue u3 ykazaHHbIX
nokaszareseil UMEeroT 0oJiee CYIIECBTEHHOE BIMSIHUE U KaK 3TO OMPEACTUTH?
Bri6pats meToq MO, mo3BOJISIOIINNA OTBETUTh Ha TAHHBIM BOIIPOC, OLIEHUTH MOJIENIb, 000CHOBATH
OTBET UCMOJIb3Yys CTATUCTUYECKHUE MOKA3aTEeIH.
2.  MOXHO 1T yTBEPK/IaTh, 0 CTETICHH 00BheMa 3arps3HSIIONIMX BEIOPOCOB PETHOHKI B
eBporeickoi yactu Poccun v B a3MaTCKON 4acTH CYIIECTBEHHO pa3iuyaroTcs ? BeiOparth
MeTto1 MO, Mo3BOJISIONIMI OTBETUTH HA JAHHBIN BOIIPOC, OLIEHUTh, 000CHOBATh OTBET .
MosxHo crenathb BbIBOJ He mpuberas k MO?
Pesynbrar npenctaButh B opMe pa3BEpPHYTOrO MOSICHEHHS, 0003HAYEHUSIMH U BBIBOJIaMU (CTPOKa
KOMMEHTOB B KOJI€)
Kon na python mist ananusa npoaeMOHCTPUPOBATH MIPENOIABATEIIO.

«Kaoumw - pe3yJbTaT BbBIIIOJHCHUSA 3aIaHUA

Bomnpoc 1: BnusiHre 5KOHOMHUYECKUX U 3KOJIOTMYECKUX MTOKa3zaTesiel Ha 00beM 3arpsi3HEHHbBIX
CTOYHBIX BOJ

MeTtoa MHOKeCcTBeHHOM JnHelHoi perpeccuu (OJIC)

Ha ocHOBaHUM pe3yabTaTOB MO/EIN MHOKECTBEHHOM JTMHEHHON perpeccun MOXKHO ClIeNaTh
CIIEAYIOIINE BBIBOJBI O BIUSHUU SKOHOMHUYECKHUX U DKOJIOTHUECKUX MoKa3areseid Ha 00beM
3arpsi3HEHHBIX CTOYHBIX BOJL.

CraTucTHyecKue nokazareyn

R-squared = 0.580: DT0 o3nayaer, uTo npuMepHO 58% Bapualuu B 00beMe cOpoca 3arpsa3HEHHBIX
CTOYHBIX BOJI OOBSCHSETCS BEIOPAHHBIMU HE3aBUCHMBIMH MTEPEMEHHBIMH. JTO HETUIOXOH
MoKa3artesb, HO TaKXke MPeroiaraer, 4To Apyrue (pakTopbl MOTyT BIMATH Ha 00BeM cOpoca.
F-statistic u Prob (F-statistic): 3nauenue F-statistic pasuo 117.5, a p-3HadeHue

coctaBisieT 6.92e—786.92e-786.92e—78. D10 rOBOPUT O TOM, UTO MOJIENb B IIEJIOM SIBIISIETCS
3HaYMMOI U MOYKHO OTBEPTHYTh HYJIEBYIO THIIOTE3Y O TOM, YTO BCE KO3(PPUIIMEHTHI paBHBI HYIIO.
BinsiHue He3aBHCUMBIX MepeMeHHbIX:

BPII (MaH pyo0):

Koadpdunment 2.436e-05, p-3nauenue 0.014

JT0 03Hayaert, 4yto ¢ yBenuueHnueM BPII Ha 1 MiH py0 00beM CTOUYHBIX BOJ YBETUUYMBAETCS Ha
2.436e-05 man M. [Tockonbky p-3Hauenue < 0.05, Bmusaue BPII sBnsercs cratuctuuecku
3HAYMMBIM.

Pacxoabl Ha oxpaHy oKpy:kawmieil cpeabl (MJIH pyo):

Koadduuuent 0.0080, p-3nauenue 0.000

CratucTrueck 3HaYMMOE BIMSIHUE HAa 00BEM CTOYHBIX BOJI. Y BETMYCHHUE pacXxo/10B Ha 1 MitH pyo
CBs13aHO ¢ yBenudeHueM copoca Ha 0.0080 muta M>.

Br10pochbl 0T aBTOMOOMIIBHOIO TPAHCIIOPTA (THIC. TOHH):



Koaddurment 0.1715, p-3ravenue 0.000

3HaynMoe BIUSHUE HA 00beM cOpoca. YBenudeHue Ha | ThIC. TOHH CBS3aHO C YBEIMUYCHHEM
ctounbix Boj Ha 0.1715 mua M>.

Bri0pochI 0T cTAIMOHAPHBIX HCTOYHUKOB (THIC. TOHH):

Koadduuuent -0.0118, p-3nauenue 0.513

He umeer craTucTruuecky 3Ha4UMOT0 BIIMSHUSA HA 00bEM CTOYHBIX BOJ, P-3HaueHue > 0.05.
YaaBanBaHue 3arpA3HAIOMIUX BeleCTB (ThIC. TOHH):

Koaddumment 0.0192, p-3rauenue 0.002

3HauUUTENbHOE MOJOKUTENBHOE BIMSAHNE HA 00bEM CTOYHBIX BOI.

BriBoa

Ha ocHOBaHMM aHa/IM3a MOXHO YTBEPKAATh, UTO 00BEM 3arpsS3HEHHBIX CTOYHBIX BOJI B OCHOBHOM
orpezesnseTcs 3koHomuueckumu nokasarensimu (BPII, Pacxonbl Ha oxpaHy okpyXkaroliei cpenibl) u
BbIOpOCaMM OT aBTOMOOMJIBHOTO TpaHcnopTa. [Tokazarenu BHIOPOCOB OT CTAIIMOHAPHBIX
HMCTOYHUKOB HE OKA3aJIi 3HAYNMOI'O BIIMSHHUSL.

Bonpoc 2: CpaBHeHue 3arps3HSIONINX BEIOPOCOB MEX/1y perHOHAMU

MeToa 1Jis aHAJAM3A Pa3Janauii

Jl1st cpaBHEHHST 00EMOB BHIOPOCOB B €BPONEHCKON M a3MaTCKOM YacTax Poccum Takxke MOKHO
HCI0JIb30BaTh t-TECT I HE3aBUCUMBIX BHIOOPOK. DTO MO3BOJUT BBIICHUTH, CYILIECTBYET JIU
CTaTUCTUYECKH 3HAYMMas pa3HULa B CPEIHUX BbIOpOCax ABYX IpyI.

OuneHka ¢ ucnoJib30BaHueM t-Tecra

Ha ocHoBanuu naHHbIX:

t-cratucruxa: 0.4186

p-3nayenne: 0.6758

HNuTepnperamus

p-3navyenne > 0.05 yka3bIiBaeT Ha TO, YTO HE CYIIECTBYET CTATUCTUYECKH 3HAYMMBIX pa3induil B
o0BbeMe 3arpsA3HSIOIINX BBIOPOCOB MEXKIY €BPOIENCKON U a3uaTckoil yactsimu Poccun.
t-craTtucTuka 651M3Ka K HYIIO, YTO JOTIOJIHUTEIBHO MOAJIEPKUBAET 3TO YTBEPKICHUE.
BriBoab1 6e3 ucnoab3zoBanuss MO

Pa3znuuns B BBIOpOCax Mexay IByMsi PETUOHAMH SIBIISIFOTCSA HE3HAYUTEIbHBIMH.

Mogaein:

MHoxecTBeHHas TUHENHas perpeccus rnokasaia 3HauntenbHoe Biusaue BPII u pacxonoB Ha
OXpaHy OKpY’Karollel cpe/ibl Ha 00beM 3arps3HEHHBIX CTOYHBIX BO/I.

BBIOpOCH OT CTaIlMOHAPHBIX HCTOYHHUKOB HE OKA3aJIM 3HAUUTEIBHOTO BIIHSHHUSL.

CpaBHeHHe PETHOHOB:

t-TecT mokasan OTCyTCTBHE CTATUCTUUYECKU 3HAYMMBIX Pa3IMUYMi B 3arpsi3HAIOLIUX BBIOpOCax
MEXy €EBpOIIEHCKON U a3uaTCKOM yacTsmu Poccum.

Koa:

import openpyxl

import pandas as pd

import statsmodels.api as sm

:

# OrkprBaeM Excel odaiin
book = openpyxl.load workbook ("3Skxomorusi.xlsx", data_only=True)



# Brb6upaeM aKTHMBHBIM JIMUCT
sheet = book.active

# UmrmaeM gmauurle B DataFrame
data = pd.DataFrame (sheet.values)

# BamMeHsIeM MepBYKW CTPOKY Ha BarOJIOBKU
data.columns = data.iloc[0]
data = data[l:]

# NpeoBpasyeM KOJIOHKM B HyXHbe Tunsl (HanpmMep, float Iist UMCIIOBHX BHAYEHMN)
numeric columns = ['BPII, mau. py6',6 'Pacxoms Ha OXpaHY OKpYyXawlel Cpensl,
MIH. py6',
'BEHIBGPOCH OT aBTOMOOMIILHOI'O TpPaHCIOpPTa, THC. TOHH',
'BEIBPOCH OT CTaLMOHapPHBIX MCTOYHMKOB, TEHIC. TOHH',
'YnaBnmBaHMe BarpaBHSNIMX BEUleCTB, THC. TOHH',
'C6poc BarpsiBHEHHHIX CTOYHHX BOJ HEIOCTATOYHO OYMIIEHHHX,
MiH M3']

for col in numeric columns:
data[col] = pd.to_numeric(data[col], errors='coerce')

# OmnpepensieM BaBUCKHMYI0 M HeBaBMCUMEE 1€pPEMEeHHHIe

X = data[numeric columns[:-1]] # Bce, kpoMe mnociegmHel KOJOHKM (c6poc
CTOYHEIX BOJX)

y = data['C6poc BarpsiBHEHHEIX CTOYHEIX BOJ HEILOCTATOYHO OYMIIEHHBIX, MIH M3']

# IoBaBmsieM KOHCTaHTY
X = sm.add constant (X)

# NocTpoeHMe MOOenyM MHOXECTBEHHOM perpeccum
model = sm.OLS(y, X).fit()

# HomyuaeM peBynbTaTEH
print (model.summary()) # BuBOOMM CBOIOKY MOIENIU

# CosmaeM mBa oTHeNBbHHX HaBopa MOaHHBIX

europa = data[data['Okpyr'].isin(['lUenTpaneHiit bemepanbHEN OKPYyT',
'CeBepo-3anapausi demepanbHEM OKPyT',
' [IPMBOJIKCKMM bemepanbHENI OKPYyT',
'I0kHET demepanbHEML OKPYTI',
'VYpaneckuit bemepaneHini oxkpyr']) ]

azia = data[data['Okxpyr'].isin(['Cubupckmiz demepansHini OKpyT',

' NaneHeBOCTOUHEM demepaneHEnt OKpyr']) ]

# ViseBlmekaeM BHOGPOCH OT CTALMOHAPHBIX MCTOYHMKOB, ymansiss NaN

europa emissions = europal'BrGpoCH OT CTaUMOHAPHEX MCTOYHMKOE, TEHIC.
ToHH'] .dropna ()

azia emissions = azia['BrGpPOCH OT CTAUMOHAPHEX MCTOYHMKOB, TEHIC.
ToHH'] .dropna ()

from scipy import stats

# BrmnonumM t-TecT
t stat, p_value = stats.ttest ind(europa emissions, azia emissions)

print (f't-crarucruka: {t_stat}, p-snauenme: {p_value}')
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