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

Llenpt0o  OCBOGHUS AMCHUIUIMHBI  «METOABl  MAalIMHHOTO  OOYYEHHUsS»  SIBIISIOTCS
(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)

Pe3ynbraThl 00y4eHuUs MO TUCIUITIMHE
Koxu Kox n
Haspanue hopMmyrpoBKa
OIIOII BO, hopmynHpoBKa HHIUKaTOpa Koz
COKpaIIeHHOC KOMIICTCHIINHI OOCTHIXKCHUA peE3yiib q)OpMyHHpoBKa pe3ysbTara
KOMITCTEHIINN
TaTa
09.03.03 [TIKB-1 : Criocoben | ITKB-1.1k : PA7 | 3nanue | cnoco0oB cOOpKU MPOrpaMMHBIX
«IIpuxnagHas | OCyIIECTBIATH OcymiecTBiser MOJyJIell 1 KOMIIOHEHT
nHdpopmaTnKka» | MHTErpanuio u cOOpKy ITOPUTMOB MAIIHHHOTO
(b-TIN) TECTUPOBAHUE MIPOrpPaMMHBIX 00y4YeHHs B IPOTPaMMHBIN
paboTtocriocobHOCTH | MOomynel u POJTYKT
TIPOTPaMMHBIX KOMITOHEHT B P18 | Ymenme | coOupaTh mporpaMMHBEIE MOTYIIH
MOJyneH u MPOTPaMMHBIH Y KOMITOHEHTHI MalllHHHOTO
KOMITOHEHT MPOJYKT 00y4eHUs B eIMHBINA
IIPOTPaMMHOTO MPOTPAaMMHBIN NTPOAYKT,
obecneyeHus OCYILECTBIISITh OTIAJKY U
TECTHPOBaHHUE IPOrPaAaMMHOTO
POAYKTa
P19 HaBbix | mporpaMMupoBaHus
[IPOrpaMMHBIX MOAYJIEH Ha
COBPEMEHHBIX A3BIKaX
MIPOTPaMMHUPOBAHHSI MAIIMHHOTO
o0yuenus, cOopku
MPOTPAaMMHBIX MOZIYJIEH 1
KOMITOHEHT B ITPOTPaMMHBIN
MPOJYKT, OCYIECTBIISATH
OTJIaAKY cOOpPaHHOTO
MPOTrPaMMHOTO TIPOIYKTA
IIKB-5 : Crocoben | ITKB-5.2k : PJI10 | 3manme | TpeOoBaHMIA K pa3paboOTKe KoJa
pa3pabaTbIBaTh U OcymecTBiser nH(OpPMaLMOHHBIX CUCTEM U 0a3
a/lanTUPOBAaThH pa3paboTky JTaHHBIX MH()OPMAaIMOHHBIX
TIPUKIIATHOE xoxa MC u 6a3 CHCTEM Ha OCHOBE MTPUHIIUIIOB
NIPOrPaMMHOE nmarabx M1C MAaIIMHHOTO 00yYeHNUs
obecrnieueHne P11 | Ymenune | pa3pabaTeiBaTh
MHPOPMALMOHHBIE CHCTEMBI U
6a3bl JaHHBIX HHPOPMALTMOHHBIX
CHCTEM JIJIsl METOJIOB
MAaIIMHHOTO O0YJIEeHNUS
P/I12 | HaBwik | pa3paboTKu MpOTOTHUIIA
nHPOPMAMOHHOM CHUCTEMBI U €€




0asbl JaHHBIX C IPUMCHCHUEM
MCTOO0B MAaIIMHHOI'O O6y‘{CHI/I§I

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOM, MATPUOTUYHOW M COIMAJIBLHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCUHCKHUX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CDOpMI/IpOBaHI/Ie OCO3HaHus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O FyMaHI/BM CucteMHOE MEIIICHHE
MBIINIJICHUA

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

®dopMHUPOBAHUE HABBIKOB ITYOIUYHOTO Bzaumonomonis u YMenue paboTaTh B KOMaHJIE U
BBICTYIUICHUS U MPE3EHTAllUK CBOUX UAEH B3aUMOYBaXKEHUE B3aUMOIIOMOIIb

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

Jucuumnuna «MeTobl MallMHHOTO OOYYeHHs» OTHOCUTCS K 4YacTH Y4eOHOro IjaHa,
dbopmupyeMOil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOIIICHUM.

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM aUCHUIUIMHBI (MOAYJSI) B 3aUETHBIX EIUWHHUIAX C YKa3aHHEM KOJIMYeCTBa
aKaJeMUYEeCKUX YacoB, BBIJENICHHBIX Ha KOHTAKTHYI paboTy ¢ obOydarommmucs (1Mo BHJAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBEIEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0OBeM KOHTaKTHOH paboTHI (Yac)
€MKOCTb
Cemectp
Hassarne (360 p“g-i Hacrs I/IEIOPICiO)C AynuropHas Breaym- CPC TTOTF?;?
OI0I1 BO A v yp yAHTOp TopHas
HUS (3P0, G.E) Beero Taluni
0300) o
nek. | mpak. | ma6. | IIA | KCP
09.03.03
Tpukmnagnas 00 b1.B 5 3 55 18 36 0 1 0 53 3
nHpopmaTuka

4 CTpyKTypa U cojiepKaHue TUCUUILTHHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP@O

TemaTudeckuii miiaH, OTpaKAOIIMK COAEpKAHWE TUCHIUIUIMHBI (TIEpeUeHb pa3/iesioB U
TEM), CTPYKTYpHUPOBaHHOE O BH/1aM YUEOHBIX 3aHATUI C YKa3aHHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, ITpHUBEAEH B Tabnune 3.1



Tabnuua 3.1 — Pa3aens! UCUUIUTMHBL (MOIYJIs), BUIBI Y4€OHON JesITeIbHOCTH U (POPMBI
TeKkymero Koutposs 1t OO

Kogx pe- Kou-Bo yacoB, oTBeIeHHOE Ha Do
Ne HazBanue Temsl 3ynbTara p
Jlex IIpaxt JIa6 CPC TEKYIIEro KOHTPOJIA
00y4eHust
OCHOBHBIE TOHATHSA PCAIM30BANHOC
1 . T— P12, P13 2 2 0 3 MPaKTHYECKOE 3a/laHue
(python HOyTOYK)
MeTo1bI MalIMHHOTO
00y4eHus1, OCHOBaHHBIC Ha PCAIM30BANHOC
2 i P12, P13 4 6 0 10 MPaKTHYECKOE 3a/laHue
CTaTHCTUYIECKUX METO/aX. (python HOyTGYK)
Perpeccun P Yoy
MamaHoe 00y4eHHe ¢ PCAIM30BANHOC
3 yunTenem: Kna}clzn F— P12, P13 6 4 0 8 MPaKTHYECKOE 3a/laHue
) (python HOYTOYK)
Heiiponnste cetn. I'my6okoe PCATH3OBAHHOC
4 o6 peHI/Ie Y PJ1, PA3 4 14 0 14 MPaKTHYECKOE 3a/laHue
- (python oyr6yx)
Perienne pUKIaIHBIX 3319 peann3oBaHHOE
5 | meTomamu MaIIMHHOTO P11, P3 2 10 0 18 MPaKTUYECKOe 3a/1aHne
00y4eHus (python HOYTOYK)
HToro no Tabauue 18 36 0 53

4.2 Copep:xanue pa3aejoB U TeM JUCHUITHHBI (Moayas) Aias ODO

Tema 1 OchoHble NOHAMUSL MAUWUHHO2O 00)YeHUSL.

Copepxannie Tembl: CUCTEMbI HCKYCCTBEHHOTO MHTEIJIEKTa. CBsI3b MAITUHHOTO O0yUEHUS
C CHCTEMaMH MCKYCCTBEHHOT0 MHTeIUIeKTa. OCHOBHBIE MOIENT MalTMHHOTO 00y4ueHus. Co3ianue
oOyuatomeit BeiOopku. Tumsl BeIOOpOK. [lepeobyyenue. Pemmaromue nepeBbs.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIHS, TPAKTUICCKOE 3aHSITHE.

Bunbl caMoCTOSITETEHOM TIOJTOTOBKH CTY/ICHTOB TI0 TEME: TIOJrOTOBKA OTYETOB 1O KeHc-
3aj1auaMm, MOJIrOTOBKA K BBICTYILICHHIO C JOKJIAJIOM, TIOJIrOTOBKA K IPOMEKYTOUHOU aTTECTAIIHH.

Tema 2 Memoovl mawiunHo20 00yUeHUsl, OCHOBAHHbIE HA CMAMUCTMUYECKUX MemOoOax.
Pecpeccuu.

Conepxxanne Tembl: Ilonstue perpeccuu. JluHeilHass perpeccus. Jlorucrtuueckas
perpeccust. O60011aromas cnocoOHOCTh MAaIMHHOTO 00yueHus. Kpocc-Banunanusi.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIUS, TPAKTUYECKOE 3aHATHE.

Buapl caMocTOSTENHHOM MOATOTOBKU CTYACHTOB IO TEME: MOJTOTOBKA OTUYETOB IO KeHC-
3a/1auaM, MOArOTOBKA K BBICTYIUIEHUIO € JOKJIA0M, IOJATOTOBKA K MPOMEXYTOYHOU aTTECTALlUH.

Tema 3 Mawunnoe obyuenue ¢ yuumenem: Kiaccu@urkayusi.

Conepxxanne Tembl: Conepxkanue TeMbl: [lonstue knaccudukanuu. OmmOKu
knaccudukaropa. Jlornueckue MeTonpl kinaccupukanuu. MeTon TpagMeHTHOro OYCTHHTA.
MHorokaccoBast KjaccupUKaIus.

@dopMBl ¥ METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIINS, TPAKTHUECKOE 3aHATHE.

Bunbel camocTosITensHOM MOATOTOBKU CTY/IEHTOB IO TEME: TIOJrOTOBKA OTYETOB 1O Keiic-
3aJ1a4aM, TIOJIFOTOBKA K BBICTYIICHHIO C JIOKJIAJIOM, ITOJATOTOBKA K IPOMEKYTOYHON aTTeCTAIlNH.

Tema 4 Hetiponnvie cemu. I'nybokoe obyueHue.

Copepxanne Tembl: OHOCIIONHBIE HEUPOHHBIE ceTH. Monenb HEHpoHa. APXUTEKTYpbI
HEHpOHHBIX ceTeid. OCHOBBI TITyOOKOro o0yueHusi. MHorocioiiHele HellpoHHbIe ceTu. CBEpTKA.
CBEpTouHble HEHPOHHBIE CETH. PEKyppeHTHbIE HEHPOHHBIE CETH.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHU: JIEKIIHS, TPAKTHYECKOE 3aHSTHE.

Buapl caMocTOATENBHON MOATOTOBKH CTYIEHTOB 10 TEME: NOATOTOBKA OTYETOB MO KEHC-
3aJ1a4aM, MOJIrOTOBKA K BBICTYIUICHUIO C IOKJIAJIOM, ITOJrOTOBKA K TPOMEKYTOUHON aTTECTAIlUU.

Tema 5 Pewenue npuxiaousvix 3a0a4 Memooamu MauuHHo20 00yYeHusl.

Copepxanme Ttembl: Kiactepusanmsi, aHcaMOJeBble MOJETH, IPOTHO3HPOBAHHE B
MPUKIIATHBIX 3a7a4ax. .

@opMBI ¥ METOJIBI TPOBEIACHHS 3aHITHHA 1O TeMe, MPUMEHSIEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TPAKTUUECKOE 3aHSITHE.

Buapl caMocTOATENBHON MOATOTOBKH CTYIEHTOB 10 TEME: NOATOTOBKA OTYETOB MO KEMC-
3aJa4aM, OJIFOTOBKA K BBICTYIUICHHIO C JOKJIAIOM, ITOJAITOTOBKA K MMPOMEKYTOUHOM aTTeCTalllu.

5 Meroauyeckue YyKazaHusl JAJIs1 OOYYAIOIIMXCS MO0 HU3YYEHHID W Ppeau3anuu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANUMHM O0YYAalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

Bo Bpemsi camocTosATenbHON MpopabOTKH JIEKIMOHHOIO MaTepuaa 0coboe BHUMAaHUE
CJIeIyeT yJeNsTh BOSHUKIIUM BOIPOCaM, HEMOHSITHBIM T€PMHUHAM, CHOPHBIM TOYKaM 3peHus. B
cilydyae HeoOXOJUMOCTH oOpaliaTtbes K MpenojaBaTeiio 3a KoHCyinbTanuei. CTyaeHT JoKeH
YETKO YSACHUTb, YTO UMEHHO C JIEKLIIUU HAYMHAETCS €ro MOJArOTOBKA K IPAKTUUYECKOMY 3aHATHIO.
BwMmecte ¢ Tem, JieKLus JMIIb OPraHU3yeT MBICIUTEIbHYIO JNESITEeIbHOCTb, HO HE 00ecreunBaeT
[NIyOMHY YCBOEHUS IIPOrpaMMHOI0 MaTepuara.

[Tpy nOAroTOBKE K MPAaKTUYECKOMY 3aHATHIO 0CO00€ BHUMaHUE HEOOXOAMMO OOpaTUTh
Ha CO/Iep’KaHNe OCHOBHBIX TOJIOXKEHUH M BBIBOJIOB, OOBSICHEHUE SIBICHUI U (DAKTOB, ysICHEHUE
IIPAKTUYECKOTIO MPHIOKEHUS pacCMaTpUBAaEMBbIX TEOPETMYECKHMX BOIPOCOB. B mponecce 3toit
paboThl CTYZIEHT JOJDKEH CTPEMHUTHCS TMOHATh W 3allOMHUTh OCHOBHBIE IOJIOXKEHHUS
paccMaTpuUBaEMOro Marepuana, MpUMeEphl, TMOSICHAIOIME €ro, a Takke pa3o0paThCs B
WUTIOCTPaTUBHOM Marepuasne. B mpoiecce NOATOTOBKM K TMPAKTUYECKOMY 3aHITHIO
pEeKOMeH 1yeTcsl B3auMHOe 00CYXIeHHE MaTepHalia, BO BpeMsl KOTOPOIO 3aKPEIUISIOTCS 3HaHus, a
TaK)Ke MpUoOpeTaeTcsl MPaKTUKA B U3JI0KEHNUHU U Pa3bsCHEHUU MOJIYYEHHbIX 3HAHUM.

[Ipy BBINOTHEHMH 3alaHUM HEOOXOIUMO MCIIONb30BaTh TEOPETUUYECKUN MaTepuall,
JieNlaTh CCBUIKM Ha COOTBETCTBYIOIIME TEOpEMBbl, CBOWcTBa, (opmyisl u ap. Pemienue
BBINOJIHAETCS TOJIPOOHO U COJIEPKHUT HEOOXOAUMBIE TTOSCHUTEIbHBIE CCHIIKH.

CamocTosTenbHas paboTa TaKkKe BKIIOYaeT padoTy Ha MPaKTUUYECKUX 3aHATHX, BO BpeMs
npuMeHeHHs «MeToJa KOoNepaTUBHOIO 00yUeHHs» CTYACHTHI paboTaloT B MajbIX rpynmnax (3 —
4 4en.) HaJ 3a/1aHUSIMU, B IIPOIIECCE BBIMOJIHEHUSI KOTOPBIX OHU MOTYT COBELLATHCS APYT C IPYTOM,
a Tak)ke 00paIaThCs 3a MOMOIIBIO K ITPETOAaBaTENIO.

[Tpu HEOOX0AMMOCTH clieAyeT oOpallaThCcs 3a KOHCYJIbTaluel Kk npenogasarento. [lepen
KOHCYJIbTallel, HE0OXOJMMO XOPOILO MPOAYMATh BOMPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHMUS.

OO0uue TpeOOBaHUSI M KPUTEPUH OLIEHKH NPAKTHYECKHUX padorT:

TpeboBanus k 000py10BaAHUIO: TUCTPUOYTHB s3bIKa MporpamMmmupoBanus Python maker
Anaconda.

PexoMeH1auuM M0 BBLINOJHEHUIO: MPHU BHINOJIHEHUU pabOTHI CIEAYHTE MpaBHiaM, O
KOTOpBIX BaM pacckasain mpenojaBaTelib BX0J1€ IPaKTUYECKO paboThI.

Kpurepun onenkn:

bamn Kpurepun onienkn

0 PaboTa He BBITIOTHEHA.



5 PaGoTa BbImonHeHa MmoMHOCTHIO. CTYACHT HE BIANEeT TEOPETHYECKHM W
MIPAKTUIECKUM MaTEPHAIIOM, TOMYCKasi TpyOble OITNOKH, UCIIBITHIBACT 3aTPYAHCHUS
B (GOpMYIHpPOBKE COOCTBEHHBIX CYXKICHHH, HECIIOCOOCH OTBETHTh Ha
JIOTIOJTHUTEIHHBIE BOTIPOCHI.

8 PaGorta BbImosHEHa TOMHOCTHIO. CTYOEHT BIIAJCET TEOPETHUECKUM U
MIPAKTUYECKIM MAaTepHaiOM Ha MUHUMAJIBHO JOMYCTUMOM YPOBHE, OTCYTCTBYIOT
OMMOKH TPH ONMHMCAHWUM TEOPUH, HCIBITHIBACT 3aTPyIHEHHS B (OPMYIUPOBKE
COOCTBEHHBIX OOOCHOBAHHBIX H apTryMEHTHUPOBAHHBIX CYXKICHUH, JOIycKas
HE3HAYUTEIIbHBIC OMTMOKH Ha JIOTIOJIHUTEIILHBIC BOITPOCHI.

10 PaGorta BbImosHEHa TOMHOCTHIO. CTYOEHT BIIAJCET TEOPETHUYECKUM U
MIPAKTUYECKIM MaTEpHUajIOM, OTCYTCTBYIOT OIIMOKH, (HOpMYIHpyeT COOCTBEHHBIE,
CaMOCTOSITeNIbHBIC, 000CHOBaHHBIC, apT'YMEHTUPOBAHHBIE CYXJICHUS, IPEICTABIISICT
MIOJIHBIC U Pa3BEPHYTHIC OTBETHI HA JTOTIOTHUTEIHHBIC BOTIPOCHI.

1. IlpakTuyeckas padora Nel «MamuHHoe o0y4enue. Pemaromue nepeBbs»

Heap: Vcnosnp30Banue pelarouX IEPEBbEB IS IPAKTHUECKUX 3a/1a4.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHbl U onucansl B PI1/] k naHHON nucnuiuiize

CoaepixaHue mNpakTHYecKoil paldoThbI: pemiamplee JAepeBO, HHTEPIPETUPYEMOCTh
pelIaollero AepeBa, aHTu(poa-cucTema.

2. IlpakTnyeckasi padora Ne2 «MammHHoe o0ydyeHue. JInHeiHbIe MOIETH»

Hean: M3yyeHnne nMHENHON perpeccuu.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHbl U onucansl B PI1/] k nanHON nucuumuiize

Coaepxanue mnpakTH4yecKoll padoThI: 3aJadya pErpeccuy, peanu3alus Ha S3bIKEe
nporpamMupoBanus Python nunelinoii perpeccun.

3. IlpakTnyeckasi padora Ne3 «MammHHoe o0ydeHnue. JlorucTuyeckasi perpeccus»

Hean: M3yyeHne TOrucTMYecKOn perpeccuu.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTaBJIAIOLIME KOTOPBIX Nepeunciiensl 1 onucansl B PIT/] k naHHOM qucuuiuinHe

Conep:xanue npakTHYecKOW PpadoThbI: peanu3amnus Ha SA3bIKE MPOrPaAMMHPOBAHMS
Python noructuyeckoii perpeccun.

4. llpakTnuyeckas padora Ne4 «3anaua perpeccum»

Hean: M3ydenue 3anaun perpeccum.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBHM C KOMIIETEHIUSMH,
COCTaBJISIOIIME KOTOPBIX NepeuncieHsbl U onucansl B PI1/] k naHHON nucuunumze

CoaepixaHue NpPaKTHYeCKOH padoThl: 00JIacTH TNPUMEHEHMs 3a/lad  pPEerpeccuu,
nepeoOyuyenne, O60061aroIas ciocoOHOCTh MAIIMHHOTO 00Y4YeHUs1, Kpocc-BaJInAaLUs, aHCAMOJIb
MoJieIel MallTMHHOTO 00y4€eHHUs, IEPCOHAIM3UPOBAHHBIE TPEIOKEHHS HA OCHOBE TPAH3aKIUH.

5. IlpakTnyeckast padora NeS «MammHHoe oOydeHue. Jloruyeckume MeTOIbI
KJIacCH(PUKATMI)

easb: V3yyeHne JOrHCTHUECKUX METOAOB KiIacCU(UKAIIUH.

IInanupyemble pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C  KOMIIETEHIUSMH,
COCTaBJIAIOLIME KOTOPBIX NepeuncieHsl U onucansl B PI1/] k naHHON nucnunimze

Conep:xaHue MpaKkTHYecKOH paldoThI: permiarliee aepeBo, ciaydaiiasiid jgec (Random
Forest), MeTtoabpl rpagueHTHOr0 OycTHHTIa, peanu3anus Ha s3bIKke MporpamMmmupoBanus Python
JIOTUCTUYECKHUX METOJI0B KJIacCU(UKAIINHU.

6. IlpakTnyeckas padora Ne6 «IlocTpoenne Meroaa peuieHus
MeTO0M IrpaiMeHTHOT0 OYCTHHI )

Heas: Mcnonb30BaHue MAITMHHOTO O0YYEHUS AJIS PELICHUs 3aJauu U3 00J1acTH aHaIu3a
JTAHHBIX.



IInanupyemsbie pe3yabTaTbl O00y4YeHMSl B COOTBETCTBUM C  KOMIIETEHIUSIMH,
COCTaBJISIOIIME KOTOPBIX NepeuyrciieHbl U onucanbl B PI1J] k naHHOM nuciumiimHe

Coaeprxkanue npakTH4YecKoil padoThl: H3ydeHHE 33Ja4l U3 00JACTH aHalIU3a JaHHBIX,
merpuka AUC ROC, ROC-kpuBasi, METOJ TpaJu€HTHOTO OYCTHMHTA, HOBBIC NMPU3HAKH, THIIBI
tpan3akuuii, MCC-ko/bl, BU3yaJin3anus JaHHBIX.

7. lIpakTHyeckasi padora Ne7 «OaHoc/a0iiHbIe HEHPOHHBIE CETH»

Hean: M3yyenue 0THOCIOWHBIX HEMPOHHBIX CETEH.

IInanupyemsbie pe3yabTarbl O0YYeHHMS B COOTBETCTBMM C KOMIIETCHIMSIMH,
COCTaBJIAIOIIKME KOTOPBIX NepeurcieHbl U onucanbl B PII] k naHHOM nucuunimHe

Conep:kaHue NpaKTU4eCKOil padoThl: MPOCTEUIINI PUMEP OJHOCIONHON HEUPOHHOM
CeTH, apXMUTEKTYyphl HEWPOHHBIX CETeH, peanu3anus Ha s3bIKe mporpammupoBanus Python
OJHOCJIOMHOW HEHPOHHOM CETH.

8. IlpakTnyeckasi padora Ne8 «OcHOBBI Ii1y00K0ro o0yuenus. MojeJb HelipoHay

Hen: M3yyenue oCHOB ri1y00KOT0 00y4YeHUsI.

IInanupyembie pe3yabTaTbl O00yYeHMsl B COOTBETCTBUM C  KOMIIETCHIMSIMH,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHsl U onucansl B PI1/] k naHHON nucuuiuinze

Coaepixanue npakTu4eckoit padorbi: OCHOBBI ITyOOKOI0 00y4€HUsl, TUIIbI HEHPOHHBIX
ceTel, Mo/ieb HEHMpPOHa, peanu3anus Ha s3blke nporpammupoBanus Python moxenu nelipona c
MOpOroBOi (hYHKIMEH aKTHBALMU, pealu3alus Ha sS3bIKe mporpammupoBanus Python mopenu
HEMpOHa C JIOTUCTUYECKON (PYHKIMEH aKTUBAIMH.

9. lIpakTHyeckas padora Ne9 «MHOroc/0lHbIe HEI{POHHBIE CETH

Heuan: M3yyeHne MHOTOCIOWHBIX HEMPOHHBIX CETEH.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTaBJIAIOIIME KOTOPBIX NepeuncieHbl U onucansl B PI1/] k nanHON nucuuiuiize

Coep:xkanue mnpakTU4yeckoii padorbl: 3HakoMCTBO ¢ (¢perimBopkom PyTorch,
peanu3anus OJHOTO HeWpoHa W HeWpoHHBIX ceTeil Ha PyTorch, peanusanust MHOTOCIONHON
HelipoHHoM cetu Ha PyTorch.

10. IpakTnuyeckas padora Nel( « MHorok/accoBasi KiaccuGuramus»

Heasn: M3ydyenne 3anaun kiaccuukanuyi 0ObEKTOB 110 HECKOJIBKHM KJIaccaMm.

IInanupyemsbie pe3yabTaTrbl O00yYeHMS B COOTBETCTBMM C KOMIIETCHIUSAMH,
COCTaBJIIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PI1J] k naHHOM nucuunimze

Conep:xkanue mnpakTuyeckoii padorbl: DPdexkTuBHOE 00yueHHE HEHPOHHBIX CeTeH,
oOydeHune Ha O0JIBIINX BBIOOPKAX, MOIU(UKAIIMY TPAAUEHTHOTO CITYCKa, IOMOTAIOIINE YCKOPUTh
o0y4yeHHe HEMPOHHBIX CETeH.

11. lIpakTnuyeckas padora Nell «CBepTouHbIe HelipOHHBIE CETID)

Heuan: M3ydyeHnue cBEpTOUHBIX HEUPOHHBIX CETEH.

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

Coaepixanue npakTu4eckoii padorbl: Onepanus CBEpTKH, CBEPTOYHBIN U MYJIMHT CJIOH,
orepanus CBEpTKM M IYJIMHIa, CBepTOuHble HelpoHHble ceT Ha PyTorch, dataset MNIST,
texHuka Transfer Leaning, apXuTeKTypbl CBEpPTOUHBIX HEMPOHHBIX CETEH.

12. IlpakTnyeckas padora Nel2 «CBepTouHble HeiipoHHbIe ceTH. [Ipuiokenus»

Ieuan: M3yyeHne CBEpTOYHBIX HEMPOHHBIX CETEH.

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

Conep:kaHue NpPaKTHYecKO padoThl: O0yueHHE CBEPTOUYHBIX HEHPOHHBIX CeTeH,
MIPUJIOKEHUSI CBEPTOUYHBIX HEWPOHHBIX CeTel: 3a/1aya KiacCHU(pUKaLUU, 3aJada OIpeaeseHUs
HaJM4Msg 00BEKTOB Ha CHUMKE M 33J]aua CErMEHTAI[MH N300paskeHHH.

13. IpakTnyeckas padora Nel3 «PekyppeHTHbIe HeiipOHHBIE CETH»

Heanb: M3yyeHnue peKyppeHTHBIX HEMPOHHBIX CETEH.

Ilnanupyemblie pe3yabTarbl O00y4YeHHs B COOTBETCTBUHM C  KOMIIETEHLUSIMH,
COCTaBJISIOLIME KOTOPBIX NepeuncieHsl U onucansl B PI1/] k naHHO#N nucuuninze



Conep:xxanue npakTuyeckoii padorbl: Forward pass, backward pass, mpoOiembl
WCIIOJIb30BaHMUSl PEKYPPEHTHBIX HEUPOHHBIX CETEH, ApXUTEKTypa PEKypPEHTHOrO HEHWpOHa-
LSTM, Gated Recurrent Unit, AByHanpaBieHHbIE peKYpPPEHTHBIE HEHPOHHBIE CETH.

14. IIpakTuyeckas padora Nel4 «Natural Language Processing»

Hean: ABToMaTHueckass 00pabOTKa €CTECTBEHHOTO SI3bIKa C MCIIOJIb30BAaHHEM METOJIOB
MAIIMHHOTO O0y4YeHUSI.

IInanupyembie pe3yabTaTbl O00y4YeHMsl B COOTBETCTBUM C KOMIIETCHIMSIMH,
COCTaBJISIFOLIME KOTOPBIX Mepeurcienbl u onucanbl B PI1/] x nanHo# nucuummne

Conep:xxanue mnpaxktuueckoii padorbl: Natural Language Processing, nepBuuHas
00paboTKa TeKkcTa, u3BjedeHne (HaKToB, UCTOPHS BHEIPEHHS] METOJI0B MAIIMHHOTO OOy4YEeHHS B
Google Translate.

15. IlpakTnueckas  padora Nel5 «MamuHHoe oOydyeHHe: TeMaTHYecKoe

MO/IeJTHPOBAHHE)
Heanb: Temarnyeckoe MOJICIMPOBAHUE C HCIOJIB30BAaHHEM METOJIOB MAIIMHHOTO
00y4eHusl.

Ilnannpyemblie pe3yabTarbl O00y4YeHHs B COOTBETCTBUHM C KOMIETEHLUSIMH,
COCTaBJIIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PIIJ] k naHHOM nucuuninHe

Coaep:kaHue npakTu4eckoil padorbl: [IpuMeHenne MeTo0B MAIIMHHOTO OOYYEHHUS:
KaTeropu3anus JOKyMEHTOB, KilacCu(pUKanus JOKYMEHTOB, aHHOTHPOBAaHUE TOKYMEHTOB, TIOMCK
UEepapXUUYECKON CTPYKTYPBL.

16. llpakTnyeckass padora Nel6 «MamunHoe oOydeHHe: TeMaTH4YecKoe

MO/IeJIMPOBAHHE)
Heab: Temartnueckoe MOAENIMPOBAHUE C HCIHOJB30BAHUEM METOJIOB MAIIMHHOIO
o0OyueHusl.

IInanupyembie pe3yabTaTbl O00yYeHMSl B COOTBETCTBUM C KOMIIETCHIUSIMH,
COCTaBJIAIOIIME KOTOPBIX NepeunciieHbl U onucansl B PI1/] k nanHON nucuuiuiize

Coaepixanue npakTudeckoil padornl: [IpuMeHeHne MeTo0B MAaIIMHHOTO OOYYEHHUS:
BBISIBJIEHHE TPEH/I0B B IaHHBIX, HOUCK MH(OPMAIMH, aHAIU3 HHPOPMALIMOHHBIX TOTOKOB, aHAJIN3
O01oMH(}OPMALIMOHHBIX IJAHHBIX, pyOpHKaIUs JOKYMEHTOB.

17. IlpakTnuyeckas padora Nel7 «Reinforcement Learning»

Hean: U3yyenue metona Reinforcement Learning.

IInanupyemsbie pe3yabTaTrbl O0y4YeHMSl B COOTBETCTBMM C KOMIIETCHIUSAMM,
COCTaBIISIOIIME KOTOPBIX NepeuncieHbl U onucanbl B PIT/] k taHHONM nUCIUIIIIMHE

Conep:xkanue npakTH4yeckoil padorbi: 3HakoMcTBO ¢ Reinforcement Learning wu
0a30BBIMU ONpEIENICHUsAMHU, TpuMep npocteitmet cpenpbl, OpenAi Gym, peanusaius Ha si3bIKe
nporpammupoBanus Python Reinforcement Learning.

18. IIpakTnyeckas padora Nel8 «IIpujiokeHnst METOJI0B MAIIMHHOTO 00yYeHUS»

Henp: M3ydyeHHe NpPaKTHUYECKHUX IPUIOKEHHUSI MCIOJIB30BAHUS METOJOB MAIIMHHOIO
00y4eHwusI.

IInanupyemsbie pe3yabTarbl O0Y4YeHMS B COOTBETCTBMM C KOMIIETCHIUSAMH,
COCTaBIISIOIIME KOTOPBIX NepeurcieHbl U onucanbl B PII] k nanHOM AucuuIivae

Coaepkanue MNpPaKTHYecKOH PadOThI: MPWIOKEHHS HCIOJIB30BAHUA METOJIOB
MaIIMHHOTO OOy4Y€HUsS: METOJbl MAIIMHHOIO OOy4YeHHS B aBTOMOOMJILHOM MPOMBIIIIEHHOCTH,
ABTOMOOWJIM C CUCTEMaMHU aBTOMMIIOTA, pOOOTOTEXHUKA, IEPCOHATILHBIE YMHBIE ACCUCTEHTHI.

5.2 OcoOeHHOCTH OpraHu3anuu oOO0y4YeHHs A JMI C OrPAHWUYEHHBIMH BO3MOKHOCTAMH
310POBbS 1 HHBAJIUI0B

[Tpu HeoOXx0MMMOCTH 00YYAIOIIMMCS U3 YUCIIA JIUIL C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU
3JI0POBbSI U MHBAIUIOB (I10 3asBIICHHIO O0YYAIOIIErocs) MPEI0CTaBIsSeTCs yueOHas
uH(pOopMalus B JOCTYNHBIX (popMax ¢ y4eTOM MX UHAUBUAYAIbHBIX CUXO(U3UUECKUX
0COOEHHOCTEIA:



- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeTMUeHHBIM IPH(PTOM; B hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYAbHBIC 331aHNUs, KOHCYIbTALUU U .

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EeKTPOHHOTO TIOKYMEHTA;
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBHUYAJIbHBIC 3a1aHNsA, KOHCYJIbTALMU U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 AUCHUIIMHE (MOYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4deHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHaibl, ONpPENeISIOmNe IMPOLEeIyphl OLCHWBAHHUA 3HAaHWHA, YMEHHH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKH 3HAHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl (OpMHpPOBAaHMS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMBl, MipeAcTaBieHbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. UckyccrBeHHble HelipoHHBIE ceTH : yueOHuk / B. B. Llexanosckwuii, E. FO. ByTeipckuii,
H. A. XXyxkosa [u ap.] ; nog pex. B. B. LlexanoBckoro. — Mocksa : KnoPyc, 2024. — 350 ¢c. —
ISBN 978-5-406-13273-9. — URL.: https://book.ru/book/954274 (nara oopamenus: 18.06.2025).
— TexcT : 3IEeKTPOHHBIN.

2. Kpusonanos, C. f., Maremaruka Ha Python : yue6nux / C. 5. KpuBonanos, M. b.
XpunynoBa. — MockBa : KnoPyc, 2025. — 455 ¢. — ISBN 978-5-406-13759-8. — URL.:
https://book.ru/book/955467 (nata ob6pamenus: 18.06.2025). — TekcT : 37E€KTPOHHBIMH.

3. IlnmaromoB, A.B. MammnHoe oOydeHue : y4yeOHOe mocobue s By30B /

A. B. [InaronoB. — 2-e u3n. — Mocksa : UznarensctBo FOpaiit, 2025. — 89 c. — (Bricmiee
oOpaszoBanue). — ISBN 978-5-534-20732-3. — Texkct : anexkTtpoHHbId // OOpazoBaTenbHas
mwiarpopma FOpaiit [caifir]. — URL: https://urait.ru/bcode/558662 (nmara oOpaiieHus:
18.06.2025).

7.2  /lononnumenvnasa numepamypa

1. Topoxanuna, E.M. Helipounsie cetu : yue0. mocobue / IloBomxk. roc. yH-T
TenekoMMyHukauuid u unopmaruxy; E.W. T'opoxxannna .— Camapa : U3n-so [II'YTH, 2017 .—
84 c. — URL: https://lib.rucont.ru/efd/641652 (nara obpamenus: 19.01.2025)

2. T'ypuxos, C. P. OCHOBBI aITOPUTMHU3ALIMH | IIpOrpaMMupoBanus Ha Python : yaeOHOE
nocobue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2025. — 343 c¢. — (Bsicuiee oOpa3oBanue). -
ISBN 978-5-16-020255-6. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 ([lara oopamenus -18.06.2025)

3. enynpko, B.M. OCHOBBI TporpaMMHpOBaHUS Ha SI3bIKE BBHICOKOTO ypoBHs Python :
yueb. nmocobue / KOxubiit penepansupiii yu-T; B.M. Illenynsko .— PoctoB-Ha-/lony : M3a-Bo
0DV, 2017 .— 148 c. — ISBN 978-5-9275-2649-9 .— URL.: https:/lib.rucont.ru/efd/692437
(mata oopamenus: 19.01.2025)



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

O6paszoBarenbHas miatdopma "FOPAUT"
DnekTpoHHO-O0nbroreuHas cucrema "BOOK.ru"
DnexTpoHHO-0ubmuoreyHas cucrema "ZNANIUM.COM"
DOnekTpoHHO-OnbnmroreyHas cuctema "PYKOHT"
Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

6. Ilpesunmentckas OubOnuoreka wuMm. b.H.Empimna (06a3a JaHHBIX —pa3sIUYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

7. HWudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

agkrownE

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJIEHHH 00pPa30BaATEJHLHOIO
npoiecca no JMCUMILVIMHE (MO1YJ/II0), BKJIIOYAsl MepedyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e KoMnbroTEpHI

e [IpoekTop

e MynbTUMenUiHBIH KOoMIUIEKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,kperuieHre MOTOJIOYHOE

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

¢ TeneBusnonHasmanens TeneBuzop Samsung UE40H5003

[IporpaMMHoOe obecrieueHue:

o Adobe Reader 10 Russian

- Microsoft Office 2010 Standard Russian

- Microsoft Windows Professional 7 Russian

e Python

e Koncyneranrlliroc
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

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

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

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

ITKB-5 : CriocobeH pa3pabaTbiBaTh
W aJanTHPOBATh MPHUKIIAHOE IIPOTP

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

aMMHOe oOecreucHue

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 MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loxa3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnetenmnusi [IKB-1 «Crioco0eH oCymecTBISATh MHTETPAIUIO U TECTUPOBAHUE
paboTOCOCOOHOCTH TPOrPAMMHBIX MOYJIEH 1 KOMIIOHEHT MPOTPAMMHOI0 00ECTICUEHUS»

Tabmuna 2.1 — Kpurepun orieHKM WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

Kox u ¢popmynupoBka HHIUKAT
opa JIOCTHKCHHUST KOMITCTCHITUH

Kpurepuu onieHuBaHUS pPe3yNbT
aToB 00y4YeHHUsA

ITIKB-1.1x : OcymiectBisieT c6o
PKY IPpOrpaMMHBIX MOZYJIEH U
KOMIIOHEHT B IIPOIPaMMHBIH IIp
OJIKT

c(hopMHUpOBaBIIIEECS CHCTEMATH
YecKoe 3HaHHE CTI0cO0O0B COOPK
1 IPOrPaMMHBIX MOJyJIEH U KO
MIIOHEHT aJITOPUTMOB MalllMHH
oro o0y4eHHs1 B IPOrPaMMHBIH
HPOIYKT

chopMHUpOBaBIIEECs CHCTEMATH
4eCcKOoe YMEHHE COOMpaTh Mpor

paMMHBIE MOJYJIM U KOMIIOHEH

TBI MAIIIMHHOTO OOYYEHUs B €11
HBI IPOrpaMMHBIN NPOIYKT, O

CYIIECTBIISITH OTJIA/IKY U TECTHD
OBaHHE IIPOTPAMMHOT0 POTYK

Ta

Pe3ynbraThl 00y4eHuUs MO TUCIUIIIMHE
Ko | Tm
I I
pe | pe Pesynbrar
3- | s3-
Ta | Ta
3n CHI0CO00B COOPKH MPOTPAMMHBI
PA X MOJIyJI€l 1 KOMIIOHEHT aJIrop
7 3}; UTMOB MAIIIMHHOTO 0OyUYeHUs B
MIPOrpaMMHBIH IPOAYKT
coOMpaTh MPOrpaMMHBIE MO
Y | 1 ¥ KOMIOHEHTHI MAITMHHOTO O
P/l | me | OydeHUS B eOWHBIN IPOTPaMMH
8 HU | BII NPOAYKT, OCYHIECTBIATH OT
e JIaJIKy ¥ TECTUPOBaHUE MpOrpa
MMHOT'O IPOYKTa
MIPOrPaMMHPOBAHUS TPOTPaMM
HBIX MOJIyJICii HA COBPEMEHHBIX
Ha | #3PTKaX NPOTpaMMHPOBAHHS Ma
P IIMHHOTO 00y4YeHHs, COOpKH IIp
9 EH OTPaMMHBIX MOJyJIeH U KOMIIOH
€HT B IPOrPaMMHBII MPOJYKT,
OCYIIECTBIISTH OTJIAIKY COOpaH
HOT'O MPOTPaMMHOTO MPOAYKTa

chopmupoBaBIIeeCs CUCTEMATH
4eCKOe BJIaJICHHE HABBIKAMHU I
OTrpaMMHUPOBAHHS IPOTPAMMHBI
X MOJYJIEH Ha COBPEMEHHBIX 513

BIKaxX MPOTPaMMHUPOBAHHUS MaIll

WHHOTO 00Yy4eHUs1, COOPKH Mpor
PaMMHBIX MOZYJICH 1 KOMIIOHE

HT B IPOTPaMMHBIIA IPOAYKT, O

CYIIECTBIATh OTIAJIKy COOpaHH
Oro MPOrPAMMHOTO MPOAYKTA




Komnerenmnus IKB-5 «Crioco6eH pa3padaTeiBaTh U aAanTHPOBATh MPUKIIATHOE

porpaMmMHOe 00eCIIeUeHUE

Ta6mmma 2.2 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIIHH

PesynbraThl 00y4YeHuUs 10 AUCIMIUINHE
Kox u popmymuposka uuguxar | Ko | Tu Kpurepuu oneHuBaHus pe3ynbT
opa JOoCTXKeHHs komnereHuun | A [ I aToB 00y4YeHus
pe | pe Pesynprar
3- | 3-
Ta | Ta
ITKB-5.2x : OcymiecTBisIeT pa3 c(hopMHUpOBaBLIEECs CHCTEMATH
pabotky xona UC u 6a3 naHHBI TpeOoBaHuH K pa3paboTKe KoJa | Yeckoe 3HaHuE TPEOOBAHUM K P
x 1C Pl 31 | mHbOpPMAIMOHHKIX CHCcTeM H 0a | a3paboTke Komaa HHYOPMAIHOH
10 | a# | 3 AaHHBIX WH(POPMANMOHHBIX C | HBIX CHCTEM M 0a3 JaHHBIX HH(Q
ue | UCTEeM Ha OCHOBE NPHHIMIIOB M | OPMAIMIOHHBIX CHCTEM Ha OCHO
AIIMHHOTO 00y4YeHNUS B€ NPHUHIIUIIOB MAITMHHOTO 00y
YCHUS
chopMHupOBaBIIEECS CHCTEMATH
VY | pazpabareiBaTh HHPOPMAIMOHH | YeCKOE YMEHHE pa3pabdaTeIBaTh
P/l | me | ble cuctemsl 1 0a3bl JaHHBIX UH | MH(OPMAIIOHHBIE CHCTEMBI U
11 | uu | popmMarMOHHBIX CHCTEM ISt Me | 0a3bl JaHHBIX HHAOOPMAITHOHHBI
e TOJIOB MaIIMHHOTO 00Yy4eHHS X CHCTEM JJIsl METOJIOB MAlllHH
oro o0yueHus
chopMHUpOBaBIIIcECS CUCTEMATH
Ha pa3pabotku nporoturia MHGOP | Yeckoe BIaacHUE HABBIKAMH pa
PA MAaI[HOHHON CUCTEMBI U e¢ 0a3bl | 3pabOTKH MPOTOTUIIA HHPOPMA
12 EH JAHHBIX C MPUMEHEHUEM METOJl | IIMOHHOM cUCTEMBI U ee 0asbl J
OB MaIIMHHOTO 00yJIeHUS AHHBIX C IPIMEHEHUEM METO0
B MAIIMHHOTO 00YYEHUS

Tabnuua 3anonHseTCs B COOTBETCTBHH € paszesioM 1 PaGoueli mporpaMmbl JUCIATUTHHBL
(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Tab6muma 3 — [lepeyeHb OIIEHOUHBIX CPEACTB MO IUCIUIUIAHE (MOIYITIO)

KonTponupyemble muiaHupyeMble pe3

YJIBTaThl O0ydeHHS

KoHTponupyemble TeMBI

HaunmenoBanue o1ieHOYHOTO CpCACTBa U Mmp

encrasieHue ero B ®OC

HUCIUILIINHBI

Texkylmuil KOHTPOJIb

ITpomexyrouHas at
TecTalus

Ounast popma oOyueHUst

METO/IbI, MOJICITH, allTOPH
TMBI, TEXHOJIOTHH U UHCT
pYMEHTaJbHBIE CPEJICTBA
MaITUHHOTO 00YYeHUs JT

MAaIIMHHOTO O6y‘lCHI/I$I Ta

P11 3HaHUE : METOJIOB, MOEN | | 4. Heiiponnsie cetu. [ | TlpakTuueckas pa6o Keii
¢ii, aIrOPUTMOB, TEXHONO | yGokoe 0GydeHHe T2 euc-3ajiaqa
TUii 1 MHCTPYMEHTAbHEI 5P
.5. Pellienne npuKiIaIHbl
X CPE€ACTB MALIMHHOT'O 00 p A HpaKTquCKag paGo Kei
o X 32/1a4 METOAMM MallK |/ elic-3aaua
HHOT'O O0yYeHHUS
P12 YMenue : HCnonb30BaTh 1.1. OcHoBuble moHsituss | Ipaktuaeckas pa6o

Keiic-3agaua

1.2. MeTobl MallTMHHOTO
00y4YeHHsI, OCHOBaHHBIC H
a CTaTUCTUYECKUX METOIa
x. Perpeccun

Ta

[MpakTryeckas pado

Keiic-3agaua




st pabOTHI ¢ OOJIBIIIMMU J1a
HHEBIMU

1.3. MammHHOE 00y4eHH
€ C YUHTEeJIeM: KIIacCU(PUK
anys

[TpakTuyeckas pado
Ta

Keiic-3agaua

PI3

HaBpIk : mporpamMmupoBa
HHUS METOJIOB, MOJICIICH, a
JITOPUTMOB MAIIMHHOTO O
OydeHUS C UCTIONB30BaHI
€M COBPEMEHHBIX TEXHOJI
OTHH ¥ HHCTPYMEHTAIbH

BIX CPEACTB

1.1. OcHOBHBIE TOHATHUSI
MAaIIMHHOTO 00yYCHUS

[MpakTuyeckas pabdo
Ta

Ketic-3amaua

1.2. MeToabl MallIMHHOTO
00y4YeHHs, OCHOBAHHBIC H
a CTaTUCTUYECKUX METOIa
x. Perpeccun

[MpakTuyeckas pabdo
Ta

Ketic-3amaua

1.3. MamuHHOE 00y4eHH
€ C YUHUTEeJIeM: KIacCUu(pUK
anys

[MpakTuyeckas pabdo
Ta

Ketic-3amaua

1.4. Heitponnsle cetu. I'n
yOokoe o0ydeHue

[MpakTuyeckas pabdo
Ta

Ketic-3amaua

1.5. PenieHue npukiagHbl
X 3aJ]a4 METOJaMH MalllK
HHOTO 00y4eHUsI

[MpakTuyeckas pabdo
Ta

Ketic-3amaua

4 Onucanue NpoueAypbl OLeHUBAHUSA

KauectBo copmMupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3ysbTaTtaM TEKYIIUX U IPOMEKYTOUHBIX aTTECTAIUi MPH MOMOIIN KOJHMYECTBCHHOHN OIICHKH,
BBIPAKEHHOU B Oayax. MakcumanbHasi cymMma 0ajuioB IO JucuMIUIMHE (Moaynio) paBHa 100
Oamnam.

Bupn yuebHno#t nestenpio | OLeHOYHOE CPENCTBO

CTH IIpakTudeckas pabora Kelc-3aaua Hroro
Jlexuun 10 10
IIpakTHyeckue 3aHsATUS 60 60
IIpomexyTouHas arTecta 30 30
st

Hroro 70 30 100

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIBHOCTH B paMKax
JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C Ta6J'II/IH€I\/'I.

CymmMa Gato
s O1ieHKa 110 TPOMEX
YTOYHOH aTTecTaIu XapakTepucTHKa KauyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINT
MO TUCIUILITA "
HE
CTyzeHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTCHIINH, 00Ha
PY)XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U TITy0O0KOoe 3HaHHe y4eOHOro MaTepraia
o191 10 100 «3a4TeHo» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JIUTEpaTypo, pekome
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOJIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONEpUPYeT NPUOOPETCHHBIMU 3HAHUSMH, yMe
HUSMH, IPAUMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
CTyzeHT 1eMOHCTpUpPYeT CHOPMHUPOBAHHOCTS JUCIUTLIMHAPHBIX KOMIIETEHITHN: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS! OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHEHUS TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCce 3HaHUI U yMEHUI Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIHH.
CryzieHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4YTCHO» / J1€ KOHTPOJIbHBIX MepOl’lpl/IﬂTI/Iﬁ JOITYCKarOTCA 3HAYUTEIIbHBIC OLI_II/I6KI/I, POABIIACTCA O
ot 61 mo 75 «yIIOBJIETBOPHUTENH | TCYTCTBHE OTAENBHBIX 3HAHUH, YMEHHMI, HABBIKOB IT0 HEKOTOPHIM JUCIUILIHHAPHBIM K
HO» OMIIETEHIUSM, CTY/ACHT UCIIBITHIBACT 3HAUNTENNbHbIE 3aTPYIHCHUS IPH OIIEPUPOBAHH
Y 3HAHWSIMH M YMEHHSIMH IPH UX IIEPEeHOCEe Ha HOBBIE CHTYAIIHH.
e 3autTeHoy / V crynenTa He c(hOpPMUPOBAHEI AUCIUILIMHAPHBIE KOMIICTEHIIUH, TIPOSIBIISIETCS HETOC
ot 41 10 60 «HEYJIOBJIETBOPUTE Y OpMHpOB P > 1P
TaTOYHOCTh 3HAHUH, YMEHHIA, HABBIKOB.
JIBHO»
«HE 3aUTEeHO» /
JlucuuninHapHble KOMIIETEHIIMH He copMupoBaHbl. [IposBisercs mojaHoe WK Ipak
ot 0 1o 40 «HEYOBJIETBOPUTE o .
IEHOY THYECKHU ITOJIHOE OTCYTCTBUE 3HAHUH, YMEHUHU, HABLIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilpumepsl 3agaHu 1)1 BBINOJHEHNs MPAKTHYECKUX padoT

IIpumepHbIii epevYeHb NPAKTHYECKUX 3aaHMI:

1. Metoast MO ¢ yuuTenem: IMHEHHBIC PETPECCUU;
2. Meronst MO c yuuteneM, KiaaccupuKanus: JOrUCTUYECKUE perpeccu (OuHapHas,
MHOKECTBEHHAs )

3. Meroapt MO ¢ yuuresnem, KaacCuUKAIUS: TEPEBbs PEIICHUI

4. Metoast MO 6e3 yuutens, kinactepusauus: EM kinactepuzaius, uepapxudeckas
KJIaCTEpU3ALIMS

5. Heliponnsle cetu: nepuentpoH. Peannsanus perpeccuii ¢ noMOLIbI0 HEHPOHHBIX ceTel

6. AmncamOJieBbIE METOI U MOIEIIH

Kpamxkue memoouueckue yxazanus

Ha BbImoMHEHHWE OJHOTO TPAKTHUYECKOTO 3aJaHHsi OTBOJAUTCS HE MEHee JBYX
aKaJIeMMYECKHUX YacoB

[Tocne BBIMONHEHHS] KaXIOTO MPAKTUYECKOTO 3aJaHHs CTYIEHT JOJDKEH MpPECTaBUTh
pabOTOCTIOCOOHBINH CKpUNT (MPOrpaMMy) ¢ KOMMEHTApUsIMH, PEe3yJbTaThl €€ WCIOIHEHHS (B
JTAHHOM CJTy4ae TaK Ha3bIBaeMbIii HOYTOYK python)

[TIpn HEOOXOAMMOCTH, CTYAEHT JMOJDKEH BHECTH M CIIPABJICHUS B CKPUNT, YTOYHHUTH
BBIBOJIBI

Llkana oyenxu
ba
Ne | mn Onwucanne
bI
9- CTyIeHT IeMOHCTPHUPYET YMEHHUS Ha HTOTOBOM YPOBHE: yMeET CBOOOHO BBIOJIHATH MPAKTHUECKHE 3a1aHUS, TIP
5 10 | SAyeMOTpeHHble NporpaMMon, CBOOOHO OTIepHpPYeT NPHOOPETEHHBIMHA YMEHHUAME, IPUMEHSCT UX B CUTYAIHAX I

OBBIIIICHHOU CJIOKHOCTH.
CTyZ[eHT JACMOHCTPHUPYET YMEHH Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBIEC YMEHMS, HO JOITYCKAIOTCsI HE3HAYUTEII
4 BbHBIC OIJ_II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IPU AaHAIIUTUYCCKUX OII€palUsiX, IIEPEHOCE yMeHI/Iﬁ Ha HOBBIC, HCCTaH/

6 apTHBIC CUTYAIIUH.
CTyzeHT IeMOHCTPHUPYET YMEHHUS ¥ HABBIKK Ha 6a30BOM yPOBHE: B X0/I€ KOHTPOJIGHBIX MEPOIPHSITHIA [OITYCKAI0
3 3- | Tcs 3HAUMTENBHBIE OMIMOKH, IPOSIBIISICTCSI OTCYTCTBUE OT/ENbHBIX YMEHHH, HABBIKOB MO JUCIUIUTHHAPHON KOMITE
4 TEHIIUH, UCTIBITHIBAIOTCS 3HAYUTEIbHBIC 3aTPYAHCHUSI IPU OTIEPUPOBAHNH YMEHUSIMH U MIPU UX MIEPEHOCE HAa HOBBI
€ CUTYaIHH.
2 1- CTyIeHT NIEMOHCTPUPYET YMEHHS U HaBBIKU Ha YPOBHE HIKE 0A30BOTO: MPOSIBIIACTCS HEJJOCTATOYHOCTh YMECHU I
2 ¥ HaBBIKOB.
1|0 CTYJICHTOM MPOSBISICTCS MOJHOE MIIM MPAKTUICCKH MOJTHOE OTCYTCTBHE YMEHHU M HABBIKOB.

5.2 3ananus nJ9 penieHus Keiic-3agaun

IIpumep keiic-3aaHus JAJIsI MTOIOBOr0 KOHTPOJIsI C(POPMHMPOBAHHOCTH 3HAHHIA,
YMEHHI HABBIKOB

3aganue:

IIpencraBieHsl DKOJIOTMUECKHE TaHHBIE - CTENEHb 3arpsA3HEHHOCTH POCCHICKUX PEK U
OaccelfHOB POCCUICKUX pEK.

Vcnonb3yiiTe U3y4eHHbIE METOAbI MALTMHHOTO 00Y4EHUs!, OTBETHTE Ha BOIPOCHI.

1. MoHO 11 yTBEPK/1aTh, UTO 0ObEM 3arpsI3HEHHBIX CTOUYHBIX BOJ| ONIPEIEISIeTC:

OxoHoMuueckuMu nokazatensimMu (BPII, Pacxomamu Ha oxpaHy OKpyKarowlei cpessl),
MOKa3aTesIMU BEIOPOCOB, 00HEMOM YIIaBIMBAHUS 3arpsI3HAIONINX BenlecTB. Kakue n3 ykazaHHBIX
nokasaresei UMeroT 0oJiee CyIIeCBTEHHOE BIHUSHUE U KaK 3TO ONPEIeNIUTh?

Bri6pars MeTox MO, mO3BOJNSIOMMIA OTBETHTh HA JAHHBIM BOIPOC, OIEHUTH MOJIETb,
000CHOBATh OTBET MCIIOJIB3Ys CTATUCTUYECKHE TTOKA3aTEIH.

2. MoXHO 1M yTBEpKJaTh, 10 CTENEHU 00beMa 3arpsA3HSIONIUX BHIOPOCOB PETHOHHI B
eBporneiickoit yactu Poccuu U B a3MaTCKOM 4acTH CyIECTBEHHO pa3inyatotcst ? BeiOpatb meTox



MO, no3BONSIONTNI OTBETUTH HA JAHHBIN BOMPOC, OLIEHUThH, 000CHOBATH OTBET . MOXKHO C/eNaTh
BBIBOJ HE npuberas k MO?

Pesynbrar npeactaBuTh B hopMe pa3BEpPHYTOr0 MOSICHEHHSI, 0003HAYCHHUSIMU U BBIBOJAAMH
(cTpoka KOMMEHTOB B KOJIC)

Kpamkue memoouueckue ykaszanus
IMopsiioK BBINOJIHEHHUS 32TaAHUSA:

=

3arpy3uTh UCXOAHBIN qatadpeiim;

2. TPOBECTH '"TyMaHHWTApHBIN aHANMK3" 3a7a4M (MIPU HEOOXOIMMOCTH SKOHOMUYECKUH,
COLIMAJILHBIN U IIP. CMBICI IOCTaBJICHHOM 3ajaun)

3. BBIOpaTh MeTo 1 MO, KOTOPBII MPEANOI0KUTEIILHO MOXKET IPOBEPUTH TUIIOTE3Y U
IIOMOYb OTBETUTH Ha ITOCTABJIEHHBIE BIIOPOCHI

4. co3naTh IPOrpaMMHBINA KO, IPOBEPUTH TUIIOTE3Y, CAETaTh BHIBOIbI

5. eciu OTBET HE NOJYYEH, BBIOpaTh Ipyroit metoq MO
IlIxana oyenku

Ne Bamnmsr Omnucanue
CTyJeHT IeMOHCTPHUPYET YMEHHMS Ha HTOTOBOM YPOBHE: CIIOCOOEH CBOOOHO BHIIOJIHUTE 3a1aHut,

5 41-50 CBOOO/IHO OIIepUPYeT NPUOOPETEHHEIMU YMEHUSIMH, IPUMEHSIET X B CUTYaI[UsIX HOBBIIEHHOM €0
JKHOCTH.
CTyZ#eHT AeMOHCTPHPYET YMEHHS Ha CPSHEM YPOBHE: OCBOMJI OCHOBHbBIE YMEHNUS H HABBIKH, HO 10

4 31-40 MyCKAIOTCS HE3HAYUTENIFHBIE OIIUOKN, HETOYHOCTH, 3aTPyJHEHUS TP aHATUTHYECKHUX OTEepaLusX,

HepeHoce yMEHUH Ha HOBbIE, HECTAHIAPTHbIC CUTYALUH.

CTyzeHT IeMOHCTPHUPYET YMEHHS M HaBBIKM Ha 0a30BOM ypOBHE: JIOMYCKAIOTCS 3HAUUTEIbHBIE OIII
3 16-30 MOKH, TIPOSIBIISIETCS] OTCYTCTBUE OTAENBHBIX YMEHHH, HABBIKOB MO TUCIUIUIMHAPHON KOMIIETCHIIHN,
i UCTIBITBIBAIOTCS 3HAUUTEIIbHBIE 3aTPyJHEHUS NIPU ONIEPUPOBAHUY YMEHHMSIMU U IIPU UX NIEpEeHOCE Ha
HOBBIE CUTYyallUH.

CTyzeHT IeMOHCTPHUPYET YMEHHS 1 HaBBIKM Ha YPOBHE HIDKE 0a30BOTO: MPOSBIIAETCS HEJOCTATOUH
OCTh YMEHHH M HABBIKOB.

CTyzieHTOM NPOSIBISIETCS TIOJTHOE MM MPAKTHYECKH MOJTHOE OTCYTCTBHE YMEHHI U HABBIKOB, HO TIP
HCYTCTBOBAJ Ha 3aHATHIX

2 10-15




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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