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

Lensro

OCBOCHUA

JUCHUITIIMHBI

«MeTtonapl

MAallIMHHOI'O

O6y‘leHI/I5I »  SABJIAIOTCA

(dbopMHpOBaHUE y CTYACHTOB KOMIIETEHIIMNA B OOJIACTH UCIIOIb30BAHUS TEXHOJIOTHI 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)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE

Kon u Konu
Haspanue (dhopmyarpoBKa
OIIOII BO, opmynHpoBKa HHIUKaTOpa Kox
COKpaIIeHHOE KOMIIETEHITHH JOCTHKEHUS pe3yib DopMyIupoBKa pe3ysbTaTa
KOMITETEHIINN
TaTa
09.03.04 OIIK-6 : Cnocoben | OIIK-6.1k : P10 | 3nanme | TpeOoBaHMii K pa3paboTKe
«[Iporpammuas | paspadbaTbIBaTh Vcnionb3yeT HaBBIKH KoJ1a THPOPMaIMOHHBIX
UHKCHEPUS» | anropuT™msl n MpOTPaMMHUPOBAHUS, cucTeM H 06a3 JaHHBIX
(b-UH) MPOTPaMMBI, OTIAAKH U MH()OPMAIMOHHBIX CHCTEM
MPUTOTHBIC JJIS TECTUPOBAHUSA Ha OCHOBE IIPHUHIIAIIOB
MPaKTHIECKOTO MPOTOTHUIIOB MAIIMHHOTO 00Y4CHHS
HCII0JIb30BaHMS, IIpOrpaMMHO- P11 | Ymenue | pa3pabaTeiBaTh
MPUMEHSTh OCHOBBI | TEXHHYECKUX nH(popMannoHHbIE
HHPOPMATHKH U KOMIUIEKCOB 3a/1a4 CHCTEMBI U 0a3bl JaHHBIX
MPOTPaMMHUPOBAHHS UH(OPMALMOHHBIX CUCTEM
K JUIS METOJIOB MAIIIMHHOTO
IIPOEKTUPOBAHUIO, o0y4yeHus
KOHCTPYHPOBAHHIO P/I12 | HaBeix | pa3paOoTku MpOTOTHIIA
U TECTHUPOBAHHUIO UH(OPMALMOHHOH
MPOTPaMMHBIX CHCTeMBI U ee 0a3bl TaHHbBIX
NPpOAYKTOB C IPUMCHCHUEM METOI0B
MAIIMHHOTO 00Y4YeHUs
OIIK-6.2k : P17 | 3nanue | cmoco0oB cOOpKH
IIpumenser IIPOrPaMMHBIX MOJYJIEH U
COBPEMCHHBIE KOMITOHEHT aJI'OPUTMOB
MPOTpaMMHBIE MAaIIMHHOTO O0yUYCeHHS B
cpexabl TIPOTPaMMHBIN IPOAYKT
nporpaMMupoBanus, | PJ8 | YMmenwue | cobmparh mporpaMMHBIC
pa3paboTku MOJTYJIM ¥ KOMIOHEHTBI
MH(OPMALMOHHBIX MAaIIMHHOTO O0y4YeHHS B
CHCTEM H €/IMHBIH IPOrpaMMHBII
TEXHOJIOTUH 17151 MIPOAYKT, OCYIIECTBIATh
aBTOMAaTH3aINN OTJIAJKy U TECTUPOBAHHE
OH3HEC-TIPOIIECCOB, MIPOrPaMMHOTO MPOJYKTa
pemeHus P19 HaBpix | mporpamMmmupoBaHus
IPUKJIAAHbIX 3a1a4 MPOTpaMMHBIX MOJyJell Ha
pasInYHBIX KJIACCOB, COBPEMEHHBIX S3bIKax
BeJleHus 6a3 HpOrpaMMHpPOBAHMS
JaHHBIX U MaITUHHOTO 00yYeHusI,




MHGOPMAITMOHHBIX COOPKH TPOTPaAMMHBIX
XPpaHUIIUIL MOJIyJIei U KOMIIOHEHT B
NIPOTPAMMHBIN POIYKT,
OCYIIECTBISITh OTIAAKY
COOpaHHOTO MPOTPAMMHOTO
MPOJIyKTa
B nmnpouecce ocBO€HMS AMCUMIUIMHBI PEMIAIOTCS 33Ja4d  BOCIUTAHUS TAPMOHHYHO
paSBI/ITOﬁ, HanHOTI/I‘IHOI;'I U COLMAaJIbHO OTBETCTBEHHOM JIMYHOCTH HAa OCHOBE TpaaAUuIIUOHHBIX
POCCUHCKHX TYXOBHO-HPABCTBEHHBIX M KYJbTYPHO-UCTOPUUYECKUX LIEHHOCTEM, MPEICTABICHHBIE
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPBI BOCIIUTAHUS

BocnuTarteiabHble 3a1a4n ®opmupoBanue HeHHOCTeH LleneBble OPHEHTHPBI

1 ®opMupoBaHMe IPAKIAHCKON MO3MIIUMA M NATPHOTH3IMA

2 @opMuUpOBaHME 1YXOBHO-HPABCTBEHHBIX LIEHHOCTE

3 (I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PEHUA U KYJIbTYPbl MbINIJICHUS

(I)OpMI/IpOBaHI/Ie OCO3HaHUuA ICHHOCTH
HAyYHOI'0O MUPOBO33PCHUA U KPUTHUICCKOT'O ryMaHI/ISM CucTteMHOE MBIIIJICHHE
MBIIJICHWA

4 (I)OpMI/II)OBaHI/Ie KOMMYHUKATUBHBIX HABBIKOB U KYJbTYPbI 06IIIeHHﬂ

®DopMUPOBaHNE HABBIKOB MMyOJIUIHOTO Bzaumonomonis u YMmenue paboTaTh B KOMaHJIE U
BBICTYIUICHUS U IPE3EHTALUN CBOMX UAEH B3aUMOYBaXXEHHE B3aMMOIIOMOILb

2 Mecto qucuuniaunbl (MoayJsi) B ctpykrype OITOIT

JucrtunnHa «MeTobl MAIIMHHOTO 00y4YeHHUs» OTHOCUTCS K 00s3aTenbHOM yactu biioka
1 «/Iucuuniannsl (MOIY/IH)» y4eOHOTO MJIaHa.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0pvemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITEIbHYIO paboTy, IpUBECH B Tabnuie 2.

Tabmuma 2 — O0miast TpPy10eMKOCTh JUCITUTITUHBI

Cemectp Tpyno- O0BeM KOHTAKTHOI paboTHI (Yac)

®dopma (0OD0O) €MKOCTb ®dopma
Haspanne oGvie- Yacte . CPC i
OI10I1 BO i yoo | PP arrec
HUS (B3P0, GE) Beer AVIHTODHAS Bueaynu- TalMu
0300) o cero YAHTOpHA TOpHast




nex. | mpak. | ma6. | IIA | KCP

09.03.04
IIporpammMHas (6]0(@) bl.b 5 3 55 18 36 0 1 0 53 3
UHXEHEPUsI

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuninabl (MoayJs) aiasst Q@O

TemaTuyeckuidl miaH, OTpakarOUIMI COACpPXKAHUE TUCLUUIUIMHBI (TIEpeueHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE 110 BUJIaM Y4E€OHBIX 3aHATHI C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, NpHUBeieH B Tabmuie 3.1

Tabmuma 3.1 — Pa3aensl qmucuurinHabl (MOIyIs), BUIbI y4eOHOH EATeIbHOCTH U (POPMBI
TeKymero Koutpodis st OPO

Konx pe- Kou-Bo yacoB, oTBeIeHHOE Ha Do
Ne HazBanue Temsl 3ynbTara P
Jlex IIpaxt JIa6 CPC TEKYILEro KOHTPOJIs
00y4eHus
OCHOBHBIC TOHATHSA PCATH30BAHHOC
1 MAIHHEOTO 06yqerHs P12, P13 2 2 0 3 MPaKTHYECKOE 3a/laHue
(python HOyTOYK)
MeTopI MaIMHHOTO
00y4eHns, OCHOBaHHBIC Ha PCATM3OBAHHOC
2 ? P12, P13 4 6 0 10 MPaKTHYECKOE 3a/laH1e
CTaTHCTUYIECKHX METO/IaX. (python HoyT6YK)
Perpeccun p yroy
MarmHHOE 00yUeHHE ¢ PCATM3OBAHHOC
3 p——— Kna}c/:n F— P2, P13 6 4 0 8 MPaKTHYECKOe 3a/1aHne
) (python HOYTOYK)
Heiiponnsle cetu. ['my6okoe PCATH3OBAHHOC
4 o6 peHHe Y PJ1, PA3 4 14 0 14 MPaKTHYECKOE 3a/laH1e
i (python HOyTOYK)
Pemenne npukiIagHbIX 3a1a4q peann3oBaHHOE
5 | meTomamu MaIIMHHOTO P11, P13 2 10 0 18 MPaKTHYECKOe 3a/1aHne
00y4eHus (python HOYTOYK)
HToro no tadauiue 18 36 0 53

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) aiasa ODPO

Tema 1 OchoHble NOHAMUSL MAUWUHHO2O 00)YeHUSL.

Copepxannie TeMbl: CUCTEMBI HCKYCCTBEHHOTO UHTEIJIEKTa. CBsI3b MATUHHOTO O0yUEHUS
C CHCTeMaMH UCKYCCTBEHHOTO HHTeIIeKTa. OCHOBHBIE MOICNIN MAITMHHOTO 00yueHus1. Co3anue
oOyuaroieit BoIOopku. Tunsl BeIOOpoK. [lepeoOydenne. Pemaromue nepebs.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHA 10 TeMe, NMPUMEHSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUs, TPAKTHUECKOE 3aHATHE.

Byl caMoCTOSITETEHOM TIOJITOTOBKH CTYJICHTOB IO TEME: TIOJIrOTOBKA OTYETOB TIO Ke¥ic-
3a/1a4aMm, MOJATOTOBKA K BBICTYIIJICHHUIO C IOKJIA/I0OM, MOATOTOBKA K MPOMEKYTOYHON aTTeCTalllu.

Tema 2 MemoOsbi mMawiuHHO20 00yYeHUs, OCHOBAHHbIE HA CMAMUCMUYECKUX MemOooax.
Pezpeccuu.

Copmepxanne Tembl: [lonstue perpeccun. Jlunelinas perpeccus. Jlorucrtudeckas
perpeccus. O6o0maromas cmrocoOHOCTh MAIMHHOTO 00y4YeHus. Kpocc-Bamuaarusi.

@opMBl U METOJIBI TPOBEACHHS 3aHITUN TO TeMe, MPUMEHsSEMbIe O00pa3oBaTENbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHSITHE.

Butbl caMoCTOSITETEHOM TIOJITOTOBKH CTYJICHTOB TI0 TEME: TIOJIrOTOBKA OTYETOB 1O Kekic-
3a/1a4aMm, MOATOTOBKA K BBICTYIIJICHHUIO C IOKJIA/I0OM, MOATOTOBKA K MPOMEKYTOYHON aTTeCTallUU.



Tema 3 Mawunnoe obyuenue ¢ yuumenem. Kiaccupurayusi.

Conepxxanne Ttembl: Conepxkanue TeMbl: [lonstue knaccudukanuu. OmmOKu
kinaccupukaropa. Jlormyeckue MeToAbl Kinaccupukanuu. MeTox TpagMeHTHOro OycTHHTA.
MHorokiiaccoBas KiaccupuKarus.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA TIO0 TeMe, MPUMEHSEMbIE O00pa3oBaTEIbHBIC
TEXHOJIOTHM: JICKIIMS, TPAKTUYECKOE 3aHSTHE.

Buapl caMoCTOATENBHOM MOATOTOBKH CTYIEHTOB 10 TEME: NOATOTOBKA OTYETOB MO KEHC-
3aJ1a4aM, MOJAIrOTOBKA K BBICTYIUICHUIO C JIOKJIAJIOM, ITOJATOTOBKA K TPOMEKYTOUHON aTTeCTAIlUU.

Tema 4 Hetiponnvie cemu. I’ nyboxoe obyuenue.

Copepxanue Tembl: OHOCIIONHBIE HEUPOHHBIE ceTU. Mojenb HelpoHa. APXUTEKTYpbI
HEHpOHHBIX ceTel. OCHOBBI ITy0OKOTO 00ydYeHus1. MHOTOC/OMHBIC HeHpOHHBIE ceTh. CBEPTKA.
CBépTrouHble HEHPOHHBIE ceTH. PEKyppeHTHbIE HEHPOHHBIE CETH.

@opMbl U METOJBI NPOBEACHHS 3aHITHH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKLIUS, IPAKTUUECKOE 3aHATHE.

Buabl caMmocTOATENBHOM NOATOTOBKU CTYAEHTOB IO TEME: MOArOTOBKA OTYETOB I10 KEHC-
3a/1a4aMm, OJAITOTOBKA K BBICTYIIJICHUIO C JIOKJIA/I0M, IOATOTOBKA K POMEKYTOYHON aTTeCTALlUU.

Tema 5 Pewenue npuxiaousix 3a0a4 Memooamu MauuHHo20 00yyeHusl.

Conepxanune Tembl: Kiactepusanms, aHcamOJIeBbIE MOJEIH, IPOTHO3UPOBAHKHE B
MPHUKJIATHBIX 3a7a4aX. .

@®opMbl U METOZIBI MPOBEACHUS 3aHATUH O TEMe, MPUMEHsSEMbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTHH: JICKIIUS, TPAKTHUECKOE 3aHATHE.

Bupl caMOCTOSTEIBHOM MOATOTOBKU CTYACHTOB TI0 TEME: TIOJrOTOBKA OTYETOB IO Keiic-
3a/1a4am, MOJATOTOBKA K BBICTYIICHHIO C JIOKJIAJIOM, ITOATOTOBKA K IIPOMEKYTOYHON aTTECTAIlUH.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH M0 M3YYEHHI0 IUCUHMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

Bo Bpems camocTosTeNbHOM TPOPAOOTKH JIEKIIMOHHOTO Marepuajga 0co00e BHUMaHHUE
cienyeT yaensTh BOZHUKIIMM BONPOCaM, HEMOHATHBIM TEPMUHAM, CIIOPHBIM TOUYKaMm 3peHusd. B
ciIydae HEOOXOAMMOCTH 00paliaThCs K MPEroaBaTelito 3a KOHCyabTanue. CTyIeHT JOJKEH
YETKO YSICHUTb, YTO UMEHHO C JIEKIIUM HAaYMHAETCS €ro MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO.
Bwmecte ¢ Tem, JeKius Wb OPTaHU3YET MBICIUTEIBHYIO JIEITeIbHOCTh, HO HE 00ecreynBaeT
IyOMHY YCBOEHUS IPOTPaMMHOT0 MaTepuana.

[Ipu moAroToBKe K MPAKTHUECKOMY 3aHSITHIO 0CO00€ BHHUMaHHE HEOOXOJIUMO OOpaTUTh
Ha COJIep>KaHUE OCHOBHBIX TMOJIOKEHUH U BBIBOJIOB, OOBSICHEHHE SBICHUN U (AKTOB, ySICHEHUE
MPaKTUYECKOTO MPUIIOKEHHST pacCcMaTpUBAEMBIX TEOPETHUYECKUX BOMpocoB. B mporiiecce stoit
paboOThl CTYIEHT JOJKEH CTPEMUThCS TMOHATh M 3allOMHUTH OCHOBHBIE TIOJIOKEHUS
paccMaTpuBaeMOro Marepuaia, MPUMEPHI, TMOSCHSAIONINE €ro, a Takke pa3o0paThCcs B
WUIIOCTPAaTUBHOM  Marepuane. B mpolecce MNOATOTOBKM K MPAKTHUYECKOMY  3aHSTHIO
PEKOMEHTyEeTCSl B3aMMHOE 00CYXKJIEHUE MaTepHalia, BO BPeMsi KOTOPOTO 3aKPETUISIIOTCS 3HAHUS, a
Tak)Ke MpUOoOpeTaeTCsl MPaKTUKA B U3II0KEHUU U Pa3bsICHEHUU TOTYyYSHHBIX 3HAHHI.

[Ipu BBIMOTHEHWH 3aJaHUN HEOOXOAMMO WCIIOH30BaTh TEOPETUUYECKHN Marepual,
JeNaTh CCBUIKM Ha COOTBETCTBYIOIIME TEOPEMBI, CBOWCTBa, (opmyisl u aAp. Pemienue
BBITIOJTHSIETCS TIOJIPOOHO M COJIEPYKUT HEOOXOIMMBIE TIOSICHUTEIHHBIC CCHUIKH.

CamocTtosTenpHas padoTa TaKkKe BKII0YaeT padoTy Ha MPAKTUYECKHUX 3aHATHIX, BO BpeMs
npuMeHeHus «MeToa KOOTIEpaTUBHOTO 00YUYEHUS» CTYICHTHI pab0oTal0T B MaJIbIX Tpymmax (3 —



4 4en.) Hax 3aJaHUSIMH, B IIPOLIECCE BBIIIOJIHEHUSI KOTOPBIX OHU MOT'YT COBELLATHCS APYT C IPYTOM,
a TaKke 00pamaTbes 3a MOMOIIBIO K MPENOIaBaTeNIo.

[Tpu HeoOX0oAMMOCTH ClleAyeT oOpamaThCs 3a KOHCYIbTaluel K npenoaasarento. [lepen
KOHCYJIbTaIMel, He0OX0JUMO XOPOIIIO MPOIyMaTh BOIIPOCHI, KOTOpPbIE TPEOYIOT pa3bICHEHUS.

OO0mme TpeOOBAHHMA M KPUTEPHH OLICHKHM NPAKTHYECKHUX PadoT:

TpeGoBanusi K 000pyI0BaAHUIO: TUCTPUOYTUB s3bIKa MpOrpaMMupoBanus Python maker
Anaconda.

PexomeHganuM 1o BBINOJHEHMIO: MIPHU BBINOJHEHUN PabOTHI ClelyiiTe mpaBuiaMm, O
KOTOpBbIX BaMm paccka3zan mpernonaBaTesib BX0A€ IPAKTUIECKOH paboTHI.

Kpurepun oneHku:

bann Kpurepuu onenku
0 Pabora He BeINONHEHA.
5 Pabora BbimonHeHa MONMHOCTBIO. CTYIEHT HE BIIAJEET TEOPETUYECKUM U

MPAKTUYECKUM MaTepUAIIOM, JIOITYCKasi TPyOble ONIMOKHU, HCIIBITHIBACT 3aTPYAHCHUS
B (opmynupoBke COOCTBEHHBIX CYXICHH, HECIOCOOCH OTBETHTH Ha
JIOTIOJTHUTEIIbHBIC BOIIPOCHI.

8 Pabora BbmonaHeHa nonHOCThIO. CTYAEHT BialEeT TEOPETUUYECKUM H
MPAKTUYECKUM MaTepHaiOM Ha MUHUMAJBHO JOMYCTHMOM YPOBHE, OTCYTCTBYIOT
OMMOKH TPH ONMHCAHWUHM TEOPUH, MWCIBITHIBACT 3aTPyIHEHHS B (OPMYIHUPOBKE
COOCTBEHHBIX OOOCHOBAHHBIX M apPryMCHTUPOBAaHHBIX CYKICHHU, JOIYyCKas
HE3HAYUTEIIbHBIC OITMOKK Ha JTOTIOJIHUTEIBHBIE BOITPOCHI.

10 PabGora BbmonaHeHa nonHOCThIO. CTYAEHT BiAJEeT TEOPETUYECKUM H
NPaKTHYECKHUM MaTepHajoM, OTCYTCTBYIOT OMIMOKH, (OPMYIHPYET COOCTBEHHEIE,
CaMOCTOSITENIbHbIE, 000CHOBAaHHBIE, API'YMEHTUPOBAHHBIE CYXIECHUS, PECTABISAET
TIOJTHBIEC ¥ Pa3BEPHYTHIC OTBETHI HA JIOTIOJHUTEIBEHBIC BOIIPOCHI.

1. IlpakTuyeckas padora Nel «MamunHoe o0ydenue. Pemaromue gepeBbsi»

Heasn: Mcnonbs3oBaHue pemiaromMUX IEPEBbEB I MPAKTUYECKUX 3a]1a4.

Ilnanmpyemblie pe3yabTarbl O00y4eHHs B COOTBETCTBUHM C  KOMIETEHLUSIMH,
COCTaBJIIOIIE KOTOPBIX NepeurcieHbl U onucanbl B PI1J] k naHHON nucuumnimHe

Conep:xaHue NPaKTHYeCKOH PpadoThl: pelarouiee JAepeBO, HHTEPHPETUPYEMOCTD
pemiaromiero aepesa, aHTugpoI-cucreMa.

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

Hean: M3yyeHnne MMHEITHON perpeccum.

Ilnanmpyemble pe3yabTarbl O0y4eHHsI B COOTBETCTBUM C KOMIETEHIUSMH,
COCTaBIISIOIIME KOTOPBIX NIepeurcieHbl U onucanbl B PII] k maHHOM AMCUUIIIMHE

Conep:xaHue NpPaKTH4YeCKOl PadoOThI: 3a7aya PErpeccHH, peaau3alus Ha S3bIKE
nporpammupoBanus Python nuneitHol perpeccun.

3. IlpakTnyeckasi padora Ne3 «MamuHHoe o0y4eHnue. Jlorucrudeckasi perpeccus»

Heab: M3yyeHne TOrucTHYECKON perpeccum.

Ilnanmpyemble pe3yabTarbl O00y4eHMsl B COOTBETCTBUM C KOMIETEHIUSIMH,
COCTaBIIIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PI1J] k naHHOM nucuumnimze

Conep:xanue npakTHYecKOd PpadoThI: peanu3alus Ha A3bIKE HPOrpPaMMHUPOBAHMS
Python noructudeckoit perpeccum.

4. IlpakTnyeckas padora Ned «3anaua perpeccum»

Hean: M3yyenue 3a1aum perpeccum.

Ilnanmpyemblie pe3yabTarbl O0y4eHHsI B COOTBETCTBUU C KOMIETEHIUSIMH,
COCTaBJISIOIIME KOTOPBIX NepeuyrcieHbl U onucanbl B PI1J] k naHHOW nuciumnimHe

Coaep:kaHue NPAKTHYECKOHl pPadoThl: 00JIaCTH TNPUMEHEHHS 3a/ad PErpecCuu,
nepeoOydenne, O600aroIas CtocCOOHOCTh MAIITMHHOTO 00YYEHUs, KPOCC-BaTU A, aHCAMOJITb
MoJieJiel MallTMHHOTO 00Yy4eHHUs, IEPCOHATU3UPOBAHHBIC TIPEIOKEHHS Ha OCHOBE TPAH3aKIUH.



5. IlpakTuyeckas padora NeS «MammuHHOoe oO0y4deHue. Jlormyeckume MeTOAbI
KJIacCH(PUKATMI)

Heusb: M3y4yeHne JOrHCTHUECKUX METOJIOB KIacCU(UKAIIUH.

IInanupyemsbie pe3yabTaTbl O0YYeHHMS B COOTBETCTBMM C KOMIIETCHIMSIMH,
COCTABJISIOIME KOTOPBIX IepeyrciieHsl U onucansl B PIIJ] k nanHON qucuuiimze

Conep:xaHue MpaKkTHYeCKOH paldoThI: peliaroliee aepeBo, ciaydaiHblid jgec (Random
Forest), metoapl rpagueHTHOr0 OycTMHTA, peanu3anus Ha s3bIKe MporpammupoBanus Python
JIOTUCTUYECKHUX METOJIOB KIacCU(UKALIUY.

6. IlpakTnyeckas padora Ne6 «IlocTpoenne Meroaa peuieHust
METO0M IPaJJMeHTHOI0 OYCTHHI )

Heas: Mcnonp30Banne MaIMHHOTO O0YYEHUS JJIs PELICHUS 3aJa4u U3 00JacTH aHaIn3a
JAaHHBIX.

IInanupyembie pe3yabTaTbl O00y4YeHMsl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTaBJIAIOIIME KOTOPBIX NepeunciieHsl U onucansl B PI1/] x nanHON nucuuiuinHe

Conep:xaHue NPaKTHYeCKoi padoThl: U3yueHHE 3371a4 U3 00JaCTH aHaNM3a JaHHBIX,
merpuka AUC ROC, ROC-kpuBasi, METOJ TpaJu€HTHOTO OYCTHHTA, HOBBIC NMPU3HAKU, THIIBI
tpan3akuuit, MCC-kofpl, BU3yasin3anus JaHHbIX.

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

Hean: M3yyeHue 0THOCIOWHBIX HEMPOHHBIX CETEH.

IInanupyemsbie pe3yabTaTbl O0yYeHHMSl B COOTBETCTBMM C KOMIIETCHIMSAMM,
COCTABJISIOIME KOTOPBIX IepeyncieHsl U onucansl B PIIJ] k nanHON qucuuiimze

ConepxaHue MPaKTU4eCKOH PadoOThHI: MPOCTEUILINK IPUMEP OJHOCIOWHON HEHPOHHOMN
CeTH, ApXHUTEKTyphl HEHPOHHBIX CETEeH, peanu3anus Ha s3bIKe MporpammupoBaHus Python
OJHOCJIOMHOW HEHPOHHOM CETH.

8. IlpakTnyeckasi padora Ne§ «OcHOBBI 111y00K0ro o0yuenus. Mojeb HelipoHay

Ieasn: 3yyeHue ocHOB I1yOOKOro 00y4yeHHs.

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

Coaepixanue npakTu4eckoit padorbi: OCHOBBI ITyOOKOI0 00y4€HUsl, TUIIbI HEHPOHHBIX
ceTel, Mo/ieIb HEHpOHa, peanu3anus Ha s3bIke nmporpammupoBanus Python moxenu Helipona c
NOpOroBOM (hyHKIIMEN aKTHBALMM, peaju3alus Ha s3blke mporpammupoBanusi Python moxenu
HEHpOHa C TOTUCTUYECKON (PYHKIIMEH aKTHBAIMH.

9. IlpakTnyeckasi padora Ne9 «MHoroc/10iiHble HePOHHBIE CETH

Heuanb: M3ydyeHne MHOTOCIIOWHBIX HEMPOHHBIX CETEH.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBHM C KOMIIETEHIUSMH,
COCTABJIAIOIIME KOTOPBIX NepeunciieHsbl U onucansl B PI1/] k naHHO# nucuuiuinze

Coaep:xanue mnpakTuyecko padorbl: 3HakoMcTBO ¢  (peitmBopkoM PyTorch,
peanu3anys OJHOro HeWpoHa M HeWpoHHBIX cerei Ha PyTorch, peanuzanus MHOrocimoiHoOH
HelipoHHoM cetu Ha PyTorch.

10. IIpakTnuyeckas padora NelQ «MHorok/aaccoasi KjiacCu(puKanus»

Heanb: U3ydyenue 3anaun knaccudukanyy 00beKTOB IO HECKOJIBKUM KJIaccaM.

IInanupyembie pe3yabTaTrbl O0Yy4YeHMS B COOTBETCTBMM C KOMIIETCHIUSIMH,
COCTaBJIIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PI1J] k naHHOM nucuunimze

Conep:xkanue mnpakTuyeckoii padorbl: DPdexkTuBHOE 00yueHHE HEHPOHHBIX CeTeH,
oOydeHune Ha O0JIBIINX BEIOOPKAX, MOIU(UKAIIMY TPAAUEHTHOTO CITyCKa, TOMOTAIOIINe YCKOPUTh
o0y4yeHHe HEMPOHHBIX CETEH.

11. IpakTnuyeckas padora Nell «CBepTouHbIe HelipOHHBIE CETID)

Heanb: M3ydyeHue CBEpTOUHBIX HEUPOHHBIX CETEH.

Ilnanupyembie pe3yabTarbl O00y4eHMsl B COOTBETCTBUHM C KOMIIETEHLUSIMH,
COCTaBJIAIOLIME KOTOPBIX NepeuncieHsl U onucansl B PI1/] k naHHON nucnunmze



Coaeprxanue npakTH4eckoil padorbl: Onepanns CBEpTKH, CBEPTOYHBIN U ITYJIUHT CJIOH,
orepanus CBEPTKH M IyJIHMHIa, CBEpTOUYHBIC HelpoHHble cet Ha PyTorch, dataset MNIST,
texHuka Transfer Leaning, apXuTeKTypbl CBEpTOYHBIX HEHPOHHBIX CETEH.

12. IlpakTuyeckas padora Nel2 «CBepTounble HelipoHHbIe ceTH. [Ipunoxenuns»

Heuan: M3yyeHue CBEpTOYHBIX HEUPOHHBIX CETEH.

IInanupyemsble pe3yiabTaTbl O00y4eHHs] B COOTBETCTBUM C KOMIIETEHLUSIMH,
COCTaBJIAIOIKME KOTOPBIX NepeurcieHbl U onucanbl B PIIJ] k naHHON nucuunimze

Conep:xaHue NpaKkTHYeCKOH PpadoThI: 00ydYeHHUE CBEPTOYHBIX HEWPOHHBIX CETEH,
NPUJIOKEHUsI CBEPTOUYHBIX HEHPOHHBIX CETEW: 3ajada Kiaccuukanuuy, 3amada OIpeleeHus
HaJIn4Ms 00BEKTOB Ha CHUMKE U 33aJja4ya CErMEHTALMH N300pakeHHH.

13. lIpakTnyeckas padora Nel3 «PekyppeHTHbIe HelipOHHbIE CeTH»

Heab: M3yueHnue peKyppeHTHBIX HEUPOHHBIX CETEH.

IInanupyembie pe3yabTaTbl O00y4YeHMSl B COOTBETCTBUM C KOMIIETEHIUSIMH,
COCTaBJIAIOLIME KOTOPBIX MepeurcieHbl U onucansl B PIIJ] k nanHON aucuuminHe

Conep:xxanue npakTuyeckoii padorbl: Forward pass, backward pass, mpoOiembl
UCIOJIb30BaHUSl PEKYPPEHTHBIX HEHPOHHBIX CeTeH, apXUTEKTypa PEKyppEeHTHOro HeHpoHa-
LSTM, Gated Recurrent Unit, AByHanpaBieHHbIE peKYpPEHTHBIE HEHPOHHBIE CETH.

14. IlpakTnuyeckas padora Nel4 «Natural Language Processing»

Lean: ABTomMaTnueckass oOpabOTKa €CTECTBEHHOIO Si3bIKa C MCIOJIB30BAHHEM METOOB
MAaIIMHHOT'O O0y4YeHHUS.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTaBJIAIOLIME KOTOPBIX MepedrciaeHbl 1 onucanbl B PIIJ] k nanHON aucuuminHe

Conep:xkanue mnpaxkTuuyeckoii padorbi: Natural Language Processing, mnepBuuHas
00paboTKa TeKcTa, U3BJIeUeHNE (PAKTOB, UCTOPHUS BHEJAPEHUS METOJOB MAIIMHHOTO O0y4eHUs B
Google Translate.

15. IpakTnueckass padora Nel5 «MamuHHOe oOydyeHHe: TeMaTHYecKOe

MOIeJTUPOBAHHE)»
Heanb: Temaruyeckoe MOJACIMPOBAHUE C HCIOJIB30BAHHEM METOJIOB MAIIMHHOTO
00y4eHwusI.

Ilnanmpyemble pe3yabTarbl O0y4eHHSsI B COOTBETCTBUU C KOMIETEHIUSIMH,
COCTaBJIIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PI1J] k naHHOM nucuunimze

Coaep:kaHue npakTu4eckoil padornl: [IpuMeHeHne MeTOIOB MAIIMHHOTO OOYYEHHUS:
KaTeropusaius JT0KyMEHTOB, KJIacCU(PUKAIHsI JOKYMEHTOB, aHHOTUPOBAHUE JJOKYMEHTOB, TTIOMCK
UEepapXUUYECKON CTPYKTYPBL.

16. lIpakTnyeckass padora Nel6 «MamunHoe oOydeHHe: TeMaTH4YecKoe

MO/JeJIMPOBAHME)
Heab: TemaTtnueckoe MOAECIUPOBAHME C HCMHOJB30BAHUEM METOJIOB MAIIMHHOIO
oOyueHusl.

IInanupyemblie pe3yabTaTbl O00yYeHMSl B COOTBETCTBHM C  KOMIIETEHIUSMH,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHsl U onucansl B PI1/] k naHHON nucuumuinHe

Coaep:xanue npakTudeckoil padornl: [IpuMeHeHne MeTo0B MAIIMHHOTO OOYYEHHUS:
BBISIBIIEHHE TPEH/I0B B IaHHBIX, OUCK MH(OpMAINH, aHAIU3 HHPOPMALMOHHBIX TTOTOKOB, aHAJIN3
O01orH(}OPMALIMOHHBIX TAaHHBIX, pyOpHKaIUs JOKYMEHTOB.

17. IlpakTnuyeckas padora Nel7 «Reinforcement Learning»

Hean: U3yuenue metona Reinforcement Learning.

IInanupyembie pe3yabTaTrbl O00y4YeHMSl B COOTBETCTBMM C KOMIIETCHIUSIMH,
COCTaBIISIIOIIME KOTOPBIX NepeuncieHbl u onucanbl B PIT/] k maHHON nucIUIMHe

Conep:xkanue npakTHyeckoil padorbi: 3HakoMcTBO ¢ Reinforcement Learning wu
0a30BBIMU ONpEENIeHUsAMHU, TpuMep npocteitmei cpenbl, OpenAi Gym, peanusanus Ha si3bIKe
nporpammupoBanus Python Reinforcement Learning.

18. lIpakTnyeckas padora Nel8 «IIpusiokeHnst METOI0B MAIIMHHOTO 00yYeHUSI»



I_[e.m,: H3y‘IGHI/IC MPAKTUYCCKUX MPUITOKCHUA HCIIOJIB30BAHHUA MCETOJ0B MAIIWMHHOTO
00yJeHusI.

IInanupyemsbie pe3yabTaThbl O0YyYeHHMS B COOTBETCTBHM C KOMIICTCHIIUSIMH,
COCTABJISIONINE KOTOPBIX MEepeYHcieHbl 1 onrcanbl B PI1/] k naHHOW AuCIUILINHE

Coaep:kaHue mNpPaKTHYeCKOH PpadoOThI: TMPHIOKEHUS HCIOJIB30BAHUS METOJIOB
MAIIMHHOTO OOYYEHHUs: METOJbl MAalIMHHOTO OOy4YeHHS B aBTOMOOWJIBHOW MPOMBIIUICHHOCTH,
ABTOMOOWIIN C CHCTEMaMH aBTOMHIIOTA, POOOTOTEXHUKA, IEPCOHALHBIC YMHBIC aCCHCTCHTHI.

5.2 OcoOenHocTH opraHu3anuu OO0y4YeHHs AJI JHMI C OrPAHUYEHHBIMH BO3MOKHOCTAMH
310POBbSI H HHBAJIH/I0B

[Tpr HEOOXOIUMOCTH OOYYAIOIIUMCS U3 YUCIIA JIUI] C OTPAHHYECHHBIMHA BO3MOXKHOCTSIMHU
3JI0POBbS U MHBAITHJIOB (I10 3asBICHUIO 00YUYAIOMIET0oCs ) MPEIOCTABISIETCS yaeOHas
uH(pOpMaIKs B JOCTYIHBIX (POPMAxX ¢ YIETOM MX WHIAMBUAYAIBHBIX MCUXO(DU3HUCCKUX
OCOOCHHOCTEH:

- TS JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBETMYSHHBIM IIPH(PTOM; B hopme
JJICKTPOHHOIO  JIOKYMEHTa; WHUBHyaJIbHBIE KOHCYJIbTAllUU c [IPUBIICYCHUEM
TU(DI0CYpAOTIEPEBOIUNKA; MHANBUAYAIbHbIE 3aJaHUsI, KOHCYJIbTAlUU U JIp.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EKTPOHHOTO IOKYMEHTA;
WHJVBHyaJIbHbIE KOHCYJIbTAallUM C IIPUBJICYCHHEM CYpAONEPEBOJUMKA; HWHAWBUIYAIbHbIE
3a/1aHus], KOHCYJIbTAllUU U JP.

- IUTsI JTUT] C HApYIICHUSIMHU OTIOPHO-/IBUTATEIILHOTO allliapaTa: B eyaTHoi popme; B hopme
3JICKTPOHHOI'O TOKYMEHTa; NHIUBUYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oHI OLIEHOYHBIX CPEICTB /JIfl MPOBEIeHUs TEKYIIEro KOHTPOJIsI U MPOMeKYTOUYHOI
arrecTauMy 00y4aroMXCcs M0 JMCUMILINHE (MOIYJII0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImUXCs Ha
COOTBETCTBUE WX TMEPCOHAIBHBIX JOCTMIKEHUN IUIAHUPYEMbIM pe3yjbTaTaM OOy4YeHHUs 10
TUCIUIIINHE (MOJIYII0) CO3/IaHbl (JOH/IBI OLIEHOUHBIX CPEICTB. THUIIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepUalibl, OMNPEACIAIONIME MNPOLUEAYPhl OLECHHUBAHUS 3HAHWM, YMEHHU H
HABBIKOB, a TAKXKe KPUTEPUU U MOKA3aTeNU, HEOOXOANUMBIE /ISl OLIEHKH 3HAaHUH, yMEHUH, HAaBBIKOB
W XapakTepusylolue dTanbl (HOPMUPOBAHHUS KOMIIETCHIIMM B  MPOIECCE OCBOCHUS
o0pa3oBaTenbHOI MporpamMmsl, peacTaBieHsl B [Ipunoxenun 1.

7 Y4yeO6HO-MeTOAMUYECKOEe U HH(POPMALIMOHHOE 00ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenas rnumepamypa

1. UckyccTBeHHble HelipoHHBIE ceTH : yueOHuk / B. B. Llexanosckuii, E. FO. ByTeipckuii,
H. A. XKyxkosa [u ap.] ; mox pen. B. B. Ilexanosckoro. — Mocksa : KnoPyc, 2024. — 350 ¢c. —
ISBN 978-5-406-13273-9. — URL.: https://book.ru/book/954274 (nara o6pamenus: 18.06.2025).
— TeKCT : PIEeKTPOHHBIN.

2. Kpusonanos, C. f., Maremaruka Ha Python : yue6nux / C. 5. KpuBonanos, M. b.
XpumynoBa. — MockBa : KunoPyc, 2025. — 455 ¢. — ISBN 978-5-406-13759-8. — URL.:
https://book.ru/book/955467 (nata ob6pamenus: 18.06.2025). — TeKcT : 3MEKTPOHHBIMA.

3. IlmatonoB, A.B. MamunHoe o0ydenue: yueOHOe mocoOue it By30B /

A. B. IlnatonoB. — 2-e¢ u3n. — Mocksa : HU3narensctBo FOpaiit, 2025. — 89 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-20732-3. — Tekct : snekrpoHHBId // OOpazoBaTenbHAas
mwiarpopma HOpaiit [caitit]. — URL: https://urait.ru/bcode/558662 (mara oOpamieHus:

18.06.2025).



7.2  Jonoanumenvnas numepamypa

1. Topoxanuna, E.M. Heliponnsie cetu : yde0. mocobue / IloBoimk. roc. yH-T
TesiekoMMyHuKaluii u nadopmatuku; E.W. ['oposxkannna .— Camapa : U3a-so III'YTH, 2017 .—
84 c. — URL: https://lib.rucont.ru/efd/641652 (nata ob6pamenus: 19.01.2025)

2. T'ypuxos, C. P. OCHOBBI aITOPUTMHU3ALIUH | IIpOrpaMMupoBanus Ha Python : yaebHoe
nocobue / C.P. I'ypukoB. — MockBa : UTH®PA-M, 2025. — 343 c. — (Briciee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Texct : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (/lara obparienus -18.06.2025)

3. Wenynpko, B.M. OCHOBBI IpOrpaMMHpOBaHUS Ha SI3bIKE BBHICOKOTO ypoBHA Python :
yue0. mocodbue / KOxubiit denepanbupiii yH-T; B.M. llenynpko .— PocrtoB-Ha-/lony : M3a-Bo
0DV, 2017 .— 148 c. — ISBN 978-5-9275-2649-9 .— URL.: https://lib.rucont.ru/efd/692437
(mata obopamenus: 19.01.2025)

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '""Humepnem',
eKn04an npogeccuonanvuvie 6a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

O6pazoBarenbHas miardopma "FOPANUT"
DnekTpoHHO-Oubnoreynas cucrema "BOOK.ru"
DnexTpoHHO-0ubnuoreyHas cucrema "ZNANIUM.COM"
OnekTpoHHO-OnbnroreyHas cucrtema "PYKOHT"
Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum
nocrymna: http://oaji.net/

6. [Ilpesunmenrtckas OuOmmoreka wuM. b.H.Enpumaa (06a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX o0macteil) - Pexxum moctyna: https://www.prlib.ru/

7. HWudopmanmonno-crnpaBounas cucrema "Koucynprant Ilmroc" - Pexum poctyma:
http://www.consultant.ru/

orwdPE

8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIUIMHBI (MOAYJs]) W IepeveHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYHIECTBJIEHHMH 00pa30BaTeJbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIIOYAasl epeYeHb NPOrpaMMHOro odecrev4eHust

OcHOBHOE 000pYIOBaHUE:

e KoMIbrOTEPHI

e [IpoekTop

e MyneTumenuitHelii  kommiaekT Ne2 B cocrase:nmpoektop Casio XJ-M146,3kpan
180*180,kpemnieHne noToI0uHOE

e [Tepconanbhblii Komnbrotep Ne3 "B-tronix professional 3872\2015"

e TeneBusnonHasmnanens tenesuzop Samsung UE40H5003

IIporpammMHoe oOecnieueHue:

o Adobe Reader 10 Russian

o Microsoft Office 2010 Standard Russian

e Microsoft Windows Professional 7 Russian

o Python

¢ Koncynpsrantlnroc
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.04 «IIporpamMmHu
asi THHKCHEPHS»
(b-1H)

OIIK-6 : Cnocoben pa3pabaTeiBaTh
QITOPUTMBI U TPOTPAMMBI, IPUTO]T
HBIE JUISl TPAKTUYECKOTO UCIIOJIb30B
aHMs1, TPUMEHSATh OCHOBHI HH(pOpPMa
THKH U IPOrPaMMHUPOBAHHUS K TIPOe
KTUPOBaHHIO, KOHCTPYHPOBAHHIO U
TECTUPOBAHHIO MPOTPAMMHBIX MPOJT
YKTOB

OIIK-6.1k : Mcrionp3yeT HaBBIKH IPOTPAMMHUPO
BaHUs, OTJIAKU U TECTUPOBAHHUS IPOTOTHIIOB TIP
OrpaMMHO-TEXHHYECKHX KOMIIJIEKCOB 33134

OIIK-6.2k : IIpumeHsieT cOBpeMeHHBIE Iporpam
MHBIE Cpe/Ibl POrpaMMHUPOBAHUS, Pa3padOTKH U
H(pOPMAIMOHHBIX CHCTEM M TEXHOJIOTHI JJIs aBT
oMaTH3aly OU3HEC-TIPOIECCOB, PEIICHUS MIPUK
JaJHBIX 33]a4 Pa3JIMUHBIX KJIACCOB, BeleHUs 0a3
JAHHBIX ¥ NHPOPMAIMOHHBIX XPaHJIHI]

Komnerenmus cuntaercst choOpMUPOBAHHOM Ha JaHHOM JTarie B Cliy4yae, eCiH MOoTydeHHbIe
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aYTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMS Ha JTAHHOM JTalle CUMUTAaeTcs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerenuus OIIK-6 «Cnocoben pazpabaTsiBaTh alTOPUTMBI U IPOTPAMMBI,
HPUTOJHBIE JUI IPAKTUYECKOTO MCII0JIb30BAaHMSI, IPUMEHSITh OCHOBBI HHPOPMATUKU U
IIPOrPaMMUPOBAHHUS K IPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U TECTUPOBAHUIO IPOIPAMMHBIX

IMPOAYKTOB»

Tabmuna 2.1 — Kpurepun orieHKd WHAUKATOPOB TOCTHKEHUS KOMIICTCHIIUN

Kox u popmymuposka uuguxar | Ko | Tu

opa JOCTHXKEHUS KOMIIETCHIIUN

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-6.1k : Mcnionp3yeT HaBBIK
Y IPOrPaMMHPOBAHUS, OTIAIKH
Y TECTUPOBAHUSI IPOTOTHUIIOB I1
POTrpaMMHO-TEXHUYECKUX KOMIT
JIEKCOB 3334

c(hopMHUpOBaBIIIEeCS CHCTEMATH
gecKoe 3HaHue TpeOoBaHuH K p
a3zpaboTke Ko/a HH(POPMAIHOH
HBIX CHCTEM U 0a3 JaHHBIX HH(E
OPMAIMOHHBIX CUCTEM Ha OCHO
B€ MPHHIIUIIOB MAITHHHOTO 00y
YCHUSI

copMHpOBaBILIEeCs] CHCTEMATH
YecKoe yMeHHUe pa3pabaTsiBaTh
UH(POPMALMOHHBIE CHCTEMBI H
0a3bl JaHHBIX HHPOPMAITHOHHEL
X CHCTEM IJIst METOJOB MAaIIMHH
0ro o0y4JeHHs

Pe3ynbraThl 00y4eHuUs 10 TUCIUILIMHE
I i
pe | pe Pesynbrar
3- | 3-
Ta | Ta
TpeboBaHUil K pa3paboTKe KoJa
Pl 31 | uH)OPMALMOHHBIX CUCTEM U 0a
10 | a# | 3 AaHHBIX NH()OPMAIMOHHBIX C
ue | UCTeM Ha OCHOBE NPHHIIUIIOB M
AIIMHHOTO 00y4YeHUs
VY | pa3pabaTeiBaTh HHPOPMALIMOHH
P/l | me | ble cucteMsl 1 0a3bl JTaHHBIX UH
11 | #vm | popMarOHHBIX CHCTEM U M€
e TOJIOB MAIIMHHOTO O0y4YeHUs
Ha pa3paboTky mpoToTHma HHPOp
P/ MaIlMOHHOW CHCTEMBI U €€ 0a3bl
12 EH JIAHHBIX C IPUMEHEHHEM METO/I
OB MaIIMHHOTO O0yYEeHHUS

chopmupoBaBIIeeCs CUCTEMATH
9YEeCKOE BJIaJICHUE HABBIKAMU Pa
3paboTKH MpoTOTHIIAa HHPOPMa
LIMOHHOM CHCTEMBI U €€ 0a3sl 1
AHHBIX C IPUMCHECHUEM METOO0
B MAIIMHHOTO O0YYEHUS




3H
aH
ne

CII0cO00B COOPKM MPOTPaMMHBI
X MOJyJIeil 1 KOMIIOHEHT aarop
WUTMOB MAaIIHHOTO O0Y4YEeHUS B
NIPOTPAMMHBIN POIYKT

c(hopMHUpPOBABIIIEECS CHCTEMATH
4eCcKOe 3HAHUE CIIOCOO0B COOpPK
1 TIPOTPaMMHBIX MOIYJIEH U KO

MITOHEHT aJTOPHTMOB MalTHHH

0ro 00y4eHHs B IPOTPAMMHBIH

TPOJYKT

MC
HHU

coOMpaTh MPOrpaMMHBIE MO
1 ¥ KOMIIOHEHTHI MAIIMHHOTO O
OydeHHs B €MHBIIN TPOTPAMMH
BIH IPOAYKT, OCYILECTBIIATh OT
JIaIKy ¥ TECTUPOBaHUE Mporpa

MMHOT'0 IPOIyKTa

chopMHupOBaBIIEECS CHCTEMATH
YEeCKOe yMEHHEe COOMPaTh MPOT

paMMHBIE MOy ¥ KOMIIOHEH

TBI MAIIMHHOTO OOYYIEHUS B U
HBIY IIPOrPAMMHBII IPOAYKT, O
CYILIECTBIATh OTIAJKY U TECTUD
OBaHUE IPOTPaMMHOI0 MPOIYK

Ta

OIIK-6.2k : [IpumensieT coBpeM
€HHBIE TIPOrPaMMHBIE CPEJIbI TP
orpaMMupoBaHus, pazpadborku | PJ]
WHPOPMAIMOHHBIX CUCTEM U T | 7
XHOJIOTHH JUTS aBTOMATH3ALUH
OWM3HEC-TIPOIIECCOB, PEIICHUS II
PHKIIaIHBIX 3a/1a9 Pa3IHIHBIX K
J1acCOB, BEACHUS 0a3 TaHHBIX U
MH()OPMALMOHHBIX XPaHHIIHII
PI
8
PI
9

Ha
BBI

MIPOrpaMMHPOBAHUS ITPOTPaMM
HBIX MOAYJIEH Ha COBPEMEHHBIX
SI3BIKaX MPOrpaMMHUPOBaHMS Ma
IIMHHOTO 00y4YeHHs1, COOpKH IIp
OrPaMMHBIX MOIYJICH M KOMIIOH
SHT B IIPOrPaMMHBIH IPOAYKT,

OCYILECTBIISTE OTIAJKY cOOpaH
HOT'O IPOTPaMMHOTO MPOIYKTa

chopMHUpOBaBIIEECs CHCTEMATH
YECKOe BJIaJICHUE HaBBIKAMH I
OrpaMMHPOBAHUS IPOTrPAMMHBI
X MOJyJIeil Ha COBPEMEHHBIX 513
BIKaX IPOrPaMMHUPOBAHUS Mall
WHHOTO 00Yy4eHHs, COOPKH Ipor
PaMMHBIX MOIYJICil H KOMIIOHE
HT B IPOTPaMMHBIN IPOIYKT, O
CYIIECTBIATh OTIAAKY COOpaHH

Oro IMPOrpaMMHOTO NMPOAYKTa

Tabnuua 3anonHseTCsS B COOTBETCTBHH ¢ paszesioM 1 PaGoueli mporpaMmbl JUCIUATUTHHBL
(Moyist).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCITUTUTHHE (MOTYJIIIO)

KonTtpomupyemsie maHUpyeMBbIe pe3

yIBTaThl 00yUeHHS

KonTtpoaupyemsie TeMBI
UCLUILIMHBI

HaumeHoBaHME OIIEHOYHOTO CPE/ICTBA U TP
encrasienne ero B POC

ITpomexyrouHas at

Texymuii KOHTPOJIb
ym ™ TeCTalMs

OuHas popma 00ydeHUS

Pl 3HaHue : METOZIOB, MOZICT | | 4, Hetiponnsie cetn. I'n | Ipakruaeckas pa6o Keii
¢i, AITOPUTMOB, TEXHOMO | yGokoe 0GydeHHe T2 euc-3anaqa
THil 1 HHCTPYMEHTAJIBHBI 5P
.5. PeliieHne npHKIIaIHbI
X CpeACTB MALIMHHOT'O 00 p A HpaKTI/I‘IeCKaH pa6o o
X 3a]1a4 METOAaMHU MaIIH Keiic-3amaua
YUYCHUS Ta
HHOTO 00y4eHUs
PII2 YMeHue : uCTIoNb30BaTh 1.1. Ocnoupie monstns | TpakTideckas pado | 1 .
METOIBL, MONEIH, AIITOPH | MamuHHOTrO 06yUeHHS Ta eremsanata
TMBI, TEXHOIOTHH M HHCT  [————
PYMEHTAIIbHBIE CPEACTBA 6 - MICTO/IBI MAITHHHOTO - 6
MAIIHHHOrO 06yuerus i | OOYICHHS, OCHOBAHHBIC H paKTHaecKas pabo | oo ooua
s paGoTEL ¢ GombimME 13 | & CPTaTI/ICTI/IlIeCKI/IX Meroza | Ta
HHBIMH x. Perpeccun
1.3. MammHHOE 00y9eHH
[IpakTuaeckas pabo o
€ C yUHTelIeM: KIacCupuK a Ketic-3amaua
anust
PJI3 HaBbiK : MPOrpaMMupoBa | | 1. Ocuopnsle monsitis | [pakTnyeckas paGo Keii
HUS METOMOB, MOJCIIEH, & | MammHHOTrO 06yYeHHS Ta ere-sanata
JFOPUTMOB MAIIHHHOTO O
OydeHus ¢ ucnois3oBanu | 1.2. Metoawl mammuaHoro | IpaxTudeckas pa6o Keiic-3anaua
€M COBPEMEHHBIX TEXHOI o6yqum[, OCHOBAaHHBIC H Ta




OTHii M1 HHCTPYMEHTAJIbH
BIX CPE/CTB

a CTaTUCTUYECKHX METO/1a
x. Perpeccun

1.3. MammHHOE 00y4eHH
€ C YUHTEeJIeM: KIacCu(pUK
anys

[MpakTuyeckas pabdo
Ta

Ketic-3amaua

1.4. Heitponnsle cetu. I'n
yOoKoe o0ydyeHue

[MpakTuyeckas pabdo
Ta

Ketic-3amaua

1.5. Pemenue npukiaaHbl
X 3a7a4 METOJaMHM MaIllu
HHOTO 00y4eHUsI

[paktudeckas pabo
Ta

Ketic-3amaua

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3yJbTaTtaM TEKYIIUX W IPOMEKYTOUHBIX aTTECTAIlUi MPH MOMOIIN KOJMYECTBECHHOHN OIICHKH,
BBIPDAKEHHOU B Oayax. MakcumanbHas cymMma OajuioB IO JucuMIUIMHE (Moaynio) paBHa 100

Oasuiam.

Bupn y4ueOHol nesTensHO

O1neHOYHOE CPEeaCTBO

CTH IIpakTuueckue 3agaHus Kelic-3a1a4ya Hroro
Jlexun 10 10
IIpakTHyeckue 3aHsATUS 60 60
IIpomexyTouHnas arrecta 30 30
U

Hroro 70 30 100

Cymma 0amtoB, HAOpaHHBIX CTYAICHTOM I10 BCEM BUAM YICOHOU JEATSIHHOCTH B paMKax
JTUCIUILIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma 6ato
s OrieHKa 110 TPOMEX
YTOYHOU aTTecTaly XapakTepucTHKa KadyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINI
MO JUCIHILIN "
HE
CTyzieHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIIETEHIINH, 00Ha
PY)XHBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U TITy0OKoe 3HaHHe yueOHOTro MaTepHaa
o191 510 100 «3a4TeHo» / , YCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JIUTEpaTypo, pekome
«OTIINIHO» H/IOBaHHOU IPOTPaMMOi, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHUs, MIPeJ
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONIepHpyeT MPHOOPETEHHBIMH 3HAHUSAMH, yMe
HHSMH, IPAIMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIIOKHOCTH.
CryzieHT IeMOHCTpUpPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUN: OCHO
o1 76 10 90 «3a4TeHo» / BHBIC 3HaHUSI, YMEHUS] OCBOCHBI, HO JIOIyCKAIOTCSI HE3HAYUTEIIbHBIE OIIMOKH, HETOUH
«XOPOLIO» OCTH, 3aTPYAHEHUS IIPH aHATUTHYECKUX OIIepalnsiX, HepeHOoce 3HaHUH U yMEeHU Ha H
OBBI€, HECTAH/IAPTHBIE CUTYAIHH.
CTyzeHT AeMOHCTPHUpPYeT ChOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOTIPHUATHI HOITYCKAIOTCS 3HAUNTENbHBIE OIIHUOKH, IPOSIBISIETCS O
ot 61 mo 75 «yIIOBIETBOPHUTENb | TCYTCTBHE OTAENHHBIX 3HAHUH, yMEHHI, HABBIKOB IT0 HEKOTOPHIM JUCIUILIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIBITHIBACT 3HAUNTENbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHWSIMU M YMEHHSIMH [P UX MEPEHOCEe Ha HOBBIE CHTYaIHH.
e 3aTeHO / V crynenTa He c(OPMHPOBAHEI AUCIUIIMHAPHBIE KOMIICTEHIIUH, TIPOSIBIISIETCS HETOC
ot 41 1o 60 «HEY/IOBJIETBOPUTE Y vp posal P - 1P
TaTOYHOCTh 3HAHUH, YMEHHH, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuuninHapHbIe KOMITETEHIIMU He copMHUpOoBaHbl. [IposBiIseTcs MoJHOe MM HpaKk
ot 0 110 40 «HEYOBJIETBOPUTE o o
o» THYECKU ITOJIHOC OTCYTCTBUE 3HAHUHU, YMEHUU, HABLIKOB.
JIbH

S IIpuMepHBIEe OLICHOYHBbIE CPEACTBA

5.1 Ilpumepsl 3agaHuii A5 BHINOJHEHUs NPAKTHYECKUX padoT

IIpuMepHBIii NepedYeHb NPAKTHYECKUX 3aJaHUIl:



1. Metoast MO ¢ yuuTenem: IUHEHHBIC PETPECCUU;
2. Metonbt MO c yuutenem, KinaccuuKaIus: JOTUCTHISCKHE perpeccu (OnHapHas,
MHOKECTBEHHAas )

3. Meroapt MO ¢ yuuresnem, KaacCu(UKAIUS: TEPEBbs PEIICHUI

4. Metoasl MO 6e3 yuutens, kinactepusauus: EM kinactepuzaius, uepapxudeckas
KJIaCTEpPU3ALIUS

5. Heliponnsle cetu: nepuentpoH. Peannsaius perpeccuil ¢ moMoLIbI0 HEHPOHHBIX CeTel

6. AmncamOJieBbIE METOI U MOIEIIH

Kpamxkue memoouueckue yxazanus

Ha BbImojgHEHHE OJHOTO TMPAKTUYECKOTO 3aJaHHsi OTBOJAMTCS HE MeEHee JBYX
aKaJIeMMYECKHUX YacoB

[Tocne BBIMONHEHHS KaXJIOTO MPAKTUYECKOTO 3aJaHUs CTYIEHT JOJDKEH MpPEICTaBHTH
pabOTOCTIOCOOHBINH CKpUNT (MPOrpaMMy) ¢ KOMMEHTApUsIMH, PEe3yJbTaThl €€ WCIOIHEHHS (B
JTAHHOM CJIy4ae TaK Ha3bIBaeMblil HOYTOYK python)

[Tpu HEOOXOAMMOCTH, CTYAEHT IOJDKEH BHECTH M CIIPABJICHUS B CKPUNT, YTOYHHUTH
BBIBOJIBI

Llkana oyenxu
ba
Ne | mn Onwucanne
bI
9- CTyIeHT IeMOHCTPHUPYET YMEHHUS Ha HTOTOBOM YPOBHE: yMeeT CBOOOHO BBIIOJHATH MPAKTHUECKHE 3aIaHHSA, TIP
5 10 e,I[yCMOTpeI;IHLIe TIPOrpaMMoii, cBOOOTHO ONepUpyeT MPUOOPETEHHBIMH YMEHUSIMU, TPUMEHSIET UX B CUTYaIUSIX II

OBBIIIICHHOU CJIOXXHOCTH.
CTyZ[eHT JACMOHCTPHUPYET YMEHH Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBIEC YMEHMS, HO JOITYCKAIOTCsI HE3HAYUTEII
4 BbHBIC OIJ_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IIPU aHAIIUTUICCKUX OII€palusiX, IIEPEHOCE yMeHI/Iﬁ Ha HOBBIC, HCCTaH/[
APTHBIC CUTYAIlUU.
CTyIeHT IeMOHCTPHUPYET yMEHHS U HaBBIKKA Ha 0a30BOM YPOBHE: B X0JI¢ KOHTPOJIBHBIX MEPOIIPUATHI JOITYCKAIO

3 3- | Tcs 3HAUUTENBHBIC OMIMOKH, IPOSIBISICTCS] OTCYTCTBUE OT/ENbHBIX YMEHHI, HABBIKOB MO AUCIUIUTHHAPHON KOMITE
4 TEHIIUH, UCTIBITHIBAIOTCS 3HAYUTEIbHBIC 3aTPYAHCHUS IPU OTIEPUPOBAHUH YMEHUSIMH U MIPU UX MIEPEHOCE Ha HOBBI
€ CHTYAaIHH.
2 1- CTyIeHT NIEMOHCTPUPYET YMCHHS U HaBBIKU Ha YPOBHE HIKE 0A30BOTO: MPOSIBISACTCS HEJOCTATOYHOCTh YMCHU I
2 ¥ HaBBIKOB.
1110 CTy/IeHTOM MPOSIBISIETCS TIOJHOE MJIM MPAKTHYECKH MOJHOE OTCYTCTBHE YMEHHI M HABBIKOB.

5.2 3ananusn 09 penreHns Keiic-3agaun

IIpumep keiic-3ajaHus JAJIsI MTOIOBOr0 KOHTPOJIsI C(POPMHMPOBAHHOCTH 3HAHHIA,
YMEHHI HABBLIKOB

3anaHue:

IIpencraBieHsl DKOJIOTMUECKUE TaHHBIE - CTENEHb 3arpsA3HEHHOCTH POCCUICKUX PEK U
OacceliHOB POCCUICKUX pEK.

Vcnonb3yiiTe n3y4eHHbIE METO/IbI MALTMHHOTO 00y4eHUs], OTBETHTE Ha BOIPOCHI.

1. MoHO 11 yTBEPK/J1aTh, UTO 0ObEM 3arpsI3HEHHBIX CTOUYHBIX BOJ ONIPEIEISIETCS:

OxoHoMuueckuMu nokazatensimu (BPII, Pacxomamu Ha oxpaHy Okpyskarolei cpessl),
MOKa3aTeJsIMU BEHIOPOCOB, 00BEMOM YJIaBIMBAaHMS 3arpsI3HAONIMX BenlecTB. Kakue n3 ykazaHHBIX
nokasaresei uMeroT 0oJiee CYIIECBTEHHOE BIMSIHUE U KaK 3TO ONpPEIeIUTh?

Bri6pars MeTox MO, m03BOJNSIOMMIA OTBETHTh HA JAHHBIM BOIPOC, OIEHUTH MOJIETb,
000CHOBATh OTBET HMCIIOJIB3YS CTATUCTUYECKHE TIOKA3aTEIH.

2. MoxHO 1M yTBEpKJaTh, 10 CTENEHU O00beMa 3arpsA3HSIOMIUX BHIOPOCOB PETHOHBI B
eBporneiickoit yactu Poccuu U B a3MaTCKOM 4acTH CYIIECTBEHHO pa3inyatotcs ? BeiOpatb meTon
MO, no3BOISIONINI OTBETUTH Ha TAHHBINA BOIIPOC, OIICHUTH, 000OCHOBATh OTBET . MOXHO clienaTh
BBIBOJ HEe mpuberas k MO?

Pesynbrar npenctaBuTh B popMe pa3BepHYTOTO MOSICHEHNSI, 0003HAUYEHUSIMH U BBIBOJAMHU
(cTpoka KOMMEHTOB B KOJI€)

Kpamkue Memoouyeckue yKasaHus



HOpﬂ}lOK BbBINOJIHCHUA 3aJaHUA:

1. 3arpy3uth UCXOAHBIN AaTtappenm;
2. TPOBECTH "TyMaHHMTApHBIN aHaMM3" 3a1a9u (TP HEOOXOIUMOCTH PKOHOMUYCCKUH,
COIIMAJIBHBIN U TP. CMBICI TOCTABJICHHOM 3a/1a4M)
3. BbIOpaTh MeTo MO, KOTOPBIN MPEITONIOKUTEITHFHO MOXKET IIPOBEPUTH THIIOTE3Y H
IMOMOYb OTBCTUTH HAa NOCTABJICHHBLIC BIIOPOCHI
4, CO31aThb HpOFpaMMHBIﬁ KO, IIPOBCPUTH T'HIIOTE3Y, CACIIATb BHIBOAbI
5. eciu OTBET HE NOJYYEH, BBIOpaTh Apyroit meroq MO
IIxana oyenku
Ne Banssr Onucanue
CTyZmeHT AeMOHCTPHPYET YMEHHS Ha HTOTOBOM YPOBHE: CIIOCOOEH CBOGOJHO BBIMOIHUTE 3aaHMt,
5 41-50 CBOOOJTHO OTIepUpyeT MPHOOPETEHHBIMH YMEHUSMH, IIPIMEHSET X B CUTYAIUIX HOBBIIICHHOM CII0
JKHOCTH.
CTy[eHT JeMOHCTPHPYET yMEHHS Ha CPEIHEM YPOBHE: OCBOMII OCHOBHBIC YMEHHSI M HABBIKH, HO [0
4 31-40 MyCKAIOTCA HE3HAYUTENIbHBIE OIIUOKH, HETOYHOCTH, 3aTPyJHEHUS IPHU aHATUTHYECKHUX OTepaLusX,
HIepeHOCe YMEHHI Ha HOBbIE, HECTAHIAPTHBIC CUTYAIHH.
CTyzeHT IeMOHCTPHpPYET YMEHHS U HaBBIKK Ha 6a30BOM ypOBHE: JOIMYCKAIOTCS 3HAYUTEIBHBIE OIL
3 16-30 HOKH, IPOSIBIISICTCS OTCYTCTBUE OT/ENBHBIX YMEHHIA, HABBIKOB 110 JUCLUIUIMHAPHON KOMIICTCHIIHH,
HCIIBITHIBAIOTCS 3HAUNTEIBHBIC 3aTPYAHEHHS [IPH OIEPUPOBAHHH YMEHHMSAMHE M [IPH HX TIEPEHOCE HA
HOBBIC CHTYaLHH.
5 10-15 CTyzeHT IeMOHCTPHpPYET YMCHHS U HaBBIKH Ha yPOBHE HIDKE 6a30BOT0: MPOSIBISIETCS HEAOCTATOUH
OCTh YMEHHH 1 HaBHIKOB.
1 0-9 CTymeHTOM HPOSIBISIETCSI TIOTHOE WK MPAKTHYECKH MTOJTHOE OTCYTCTBHE YMEHHUI U HaBBIKOB, HO IIP
HCYTCTBOBAJI Ha 3aHSITHSIX




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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