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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 OBJIAICHUE CTYACHTAMU OCHOBHBIMU METOAAMU METOJOB MAaIlIMHHOI'O 06yquH$I, TIOJTY4YCHUE HABBIKOB TPOrpaMMUPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBCHHOI'O MHTCJUICKTA U aHaJIn3a MOJYYCHHBIX PE3YJIbTATOB.

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Iuxn (paszgen) OIL: | 51.0.17.02

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUILJINHbBI
(MOJLY.1sT)

OIIK-6 CriocoOeH aHaIM3UpOBaTh U pa3pabaThIBATh OPraHU3AIMOHHO-TEXHUIIECKIE U YKOHOMUYECKHUE IPOIECCH ¢ IPIMEHEHHEM
METOJIOB CHCTEMHOI'0 aHalIM3a U MaTEMaTH4ECKOro MOJICITMPOBAHNUS

OIIK-6.2 ITpoBOANT pacueThl OCHOBHBIX MOKa3aTeNIeH Pe3ynbTaTHBHOCTH CO3/JaHUS M IIPHIMEHEHH HH()OPMAIIMOHHBIX CHCTEM 1
TEXHOJIO0ruil

B pe3yabraTre ocBoeHMs IMCHUILIUHBI (MOYJs1) 00y4alOLIMiics J10/KEH

3.1 |3uaTh:

3.1.1 [ - ocHOBHEIE KJTaCCHl HAYIHO-TEXHUUECKHX 3a1ad B 001aCTH CBOEH MpodecCHOHATIBHOMN e TSNIFHOCTH, peIIaeMble
METOJaMH MAIIMHHOTO O0YYEHHST; OCHOBHBIC METO/BI -MAIITMHHOT0 00y4eHHs; OCHOBHBIE METPUKHU KaueCcTBA MOJIENICH
MarrHHOro ooy4enus: Precision, Recall, F1 score, TectupoBanne ROC AUC.

3.2 | YMerTh:

3.2.1 | -ucnonb30BaTh METOBI MALTMHHOTO OOYUIEHUS 17 PEIeHHs IPUKIIaTHbIX 33124,

3.2.2 | -omeHHBaTh Ka4ECTBO MOJETH O0YICHUS;

3.2.3 | -mpOoBOANTH MAaNIMHHBIN aHAIHM3 JAHHBIX O MPUMEHEHHS HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHH;

3.3 | Biagers:
3.3.1 | -HaBBIKAMH aHaNM3a JaHHBIX 00 MH()OPMAIMOHHOM CHCTEME B TOM YHCIIE U C HCIIONB30BAHIEM TEXHOJIOTHUH MAIIMHHOTO
00ydeHMsI.
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJISA)
Kon HaumeHoBaHue pa3iesioB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Ilpumeyanne
3aHATHSA / Kype

Paznen 1. BBenenue B 00paGoTKy JaHHBIX.

1.1 OcHoBbI 00paboTKH NaHHBIX. OTKPHITHIE JaHHBIE. MallTHHOYUTAEMBIC 5 2
¢dopmarsr. /Jlex/

1.2 JlanHbIe, Monens, 00padoTKa JaHHEIX. MeTOmoIorHyecKne IPUHINIIBI AHATTI3HI 5 2
JaHHBIX. Llenu, aTamnbl, METOABl ¥ TEXHUKU.
@wbTpanus, COpTUPOBKA, IPYNIIMPOBKA U arperamus JaHHbIX. /Jlek/

1.3 Busyanuzanus q1aHHbIX. Buszyanuszanus nanaeix B Phyton. Busyanunzammust B 5 2
Pandas. bubmmorexu Seaborn u Matplotlib. /JTex/

1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 5 2
Series u DataFrame. PaGora c csv.
Mp/

1.5 Ounprpanus naHHEX. brubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeTomb 5 2
query, tail, sample, head. O6beaunaeHNE MeTONOB. /TIp/

1.6 Arperanus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 5 2

groupby u aggregate. O0beaunenne meroznos. /Ip/

1.7 Busyanusanus ganasix B Phyton. Metons! Busyanusaiu B Pandas. bubnnorexku 5 2
Seaborn u Matplotlib. I'paduku, TerioBsIe KapThl, THarpaMMEl PACCEHBAHUSL.
AHaIM3 ¥ HHTEpIpETALHs pe3yIbTaToB Buzyanmuzauuu. /IIp/

1.8 OtuncTka naHHEIX. PaboTta ¢ mpomymeHHbIMy 3HaYeHUSIMU. /JIex/ 5 2

1.9 IIpenobpadotka nanubIX. [IpeodpazoBanue qaHHBIX. /JIek/ 5 2

1.10 Berpoennsie Habopb! JaHHBIX. PaboTa ¢ MpoITyIeHHEIME 3HAaUCHUAMH. 3aMeHa 5 2
NaN. /Tlp/

Pa3zzen 2. MeToabl MAIINHHOTO 00y4YeHUS

2.1 Pemaronue nepeBbs: ocHOBHBIE MOHTHS. Kitaccndukanus. Jlepebs perreHui. 6 2
OcHoBHbIE TapameTpsl JepeBa. JlepeBo pelieHuii B 3ajauu perpeccud. MeTon
onmxanmux coceneit. /Jex/

2.2 Konuenmus cinyyaiinoro neca. Ciyyaiinasi BBIOOpKa TPEHUPOBOYHBIX 00pa31IoB. 6 2
VYepennenue nporaoso. [Ipobiema nepeodyderus. MeTpukn KadecTBa MOJEIH.
Tectuposanne ROC AUC. /JIex/




23

Heiiponnsie cetu. UckyccTBeHHbIe HelpoHsL. [leprientpon. O0ydeHue
HelipoHa. /JIex/

24

I'pagueHTHBIN cryck. JpobneHye 1mara npu rpaideHTHOM CITyCKe.
CroxacTruecknii rpalMeHTHBIN cITycK. MeTon Hauckopewiero ciycka. /JIex/

2.5

Hetiponnas cets. OnnocnoliHas Mozenb. CBepTOUHbIE HEHPOHHBIE CETH.
CBEpTOUHBIH CIIOH, C10if MOABBIOOPKH, OIHOCBA3HBIN ci10i. LleneBas
¢byukuyst. /Jlex/

2.6

Pemarorue nepeBbsi: 00yueHue Mojaenan. budauoreku sklearn, pandas, numpy.
Br16op mapametpoB mopenn. Kpocc-Banmumanus. [Ipensaputenpras oopadoTka
JaHHBIX. TpeHUpoBOUHbIN HaOOp NaHHBIX. TecToBbIi HAOOP HaHHBIX. [lepeBo
KJIacCH(DUKAITUH.

/J1ab/

2.7

Perraronue nepesbst. BoIGOp onTUMaNBHBIX TAPaMeTPOB Aepesa. JlepeBo
pelieHuii B 33]1a4aX pErpecCru.
/J1a6/

2.8

bubnuorexu sklearn, pandas, numpy. Beibop mapamerpoB moxenu. Kpocc-
Banmpars. [IpeaBapurebpHas 00paboTka qaHHBIX. TPEeHUPOBOYHBIH HAO0p
JaHHBIX. TecTOBbI HAOOp TaHHBIX.

/T1a6/

2.9

Konuenmus cny4aiinoro sieca. CrydaiiHas BBIOOpKa TPEHHPOBOYHBIX 0OPA3IIOB.
VYepennenue mporao3oB. [Ipobiiema nepeoOydenwst. /J1ad/

2.10

Tumer omuboK: true negative, false positive. Merpuku kauectsa: Precision,
Recall, F1 score. Tectupoanne ROC AUC. /J1a6/

2.11

PacriozHaBaHHe PyKOMHCHBIX IU(P. ANTOPUTMBI CIy4alHOro Jieca.
OnTuMmanbHbIe TTApaMeTphl AepeBa u jieca. /J1ad/

2.12

HckyccTBeHHBIN HelipoH. BXxon, pyHKIMS aKTHBAIUK (CUTMOHIA,
runepOonmueckuil Tanrenc, SoftMax). [Ton6op Becos. /J1ad/

2.13

OmnpeneneHne TOHATEHOCTH TEKCTa € IIOMOIIBI0 HEHPOHHBIX ceteil. bubmmorexkn
tensorflow, Keras, Habop nanueix IMDb. /J1a6/

2.14

bubnuoreka Keras. [TonHOCBSA3HBIN U CrIIaXXUBAIOMIKK clloH, ciioi Dropout.
Pemrenue npobiieM nepeodydenus. /J1ad/

2.15

Knaccudukarus n3o0paxeHuid o0 HECKOIbKUM KiiaccaM (Oonee nByx). Habop
nagaeix Fashion Mnist. /J1a6/

2.16

Bremnane ncToUHUKN AaHHBIX 1715 aHanmn3a. Kuggle. [ToarotoBka TaHHBIX.
Pabora ¢ uzobpaxenusimu pasHoro ¢popmara. /J1ad/

2.17

PacnosnaBanue o6pasoB. Kiaccuukanus n3o0paxeHui KOIeK U Co0aK.
bubmoreka keras , ImageDataGenerator. JIocTrxkeHne 3a1aHHON TOYHOCTH
MOJIENT Ha BAJIMIAIMOHHON BeIOOpKe. /J1ab/

2.18

Hanmcanue coOCTBEHHBIX KJIaCCOB /IS OMMCAHUS HEMPOHHOM ceTr. HelipoH.
Cunoii. Cetb. O0yueHue mozenu. Beinonnenue npezckazanus. /J1a6/

2.19

IMpenckazanne nona Mo PocTy U BECY C HOMOIIBIO HEHPOHHOI CETH.
Brmmonaenne npenckazanus. MUHAMHI3aIUs 3HAYCHHST (QYHKIIUH TOTEPb.
OOydeHne: CTOXaCTHYECKUH TpaueHTHBIH ciryck. /J1ab/

Pa3nen 3. CamocTosiTesibHAsI padoTa

3.1

bubnuorexka NumPy. Pabota ¢ matpuniamu. /Cp/

10

32

DrTarbl MOCTPOSHUS JiepeBa pereHwid. Beioop aTpubyra st pa3oueHusl.
Kpurepuii Jlxunn.
/Cp/

33

OTanbl HoCTpoeHHs JiepeBa perieHuil. Beioop atpubyra mst pasouenus.
HopmamusoBarnsril mpupoct nHpopMarmn (Gain Ratio)
/Cp/

34

Ioaroroska k nekuusim /Cp/

3.5

ITonroroBka k mpaktuueckum padoram /Cp/

10

3.6

ANTOpUTM 00PaTHOTO PACIPOCTPAaHEHUS OMMOKH. DYHKIINY aKTHBAIHN.
Onenka pabotsl cetu. /Cp/

18

3.7

3anauyn pacno3HaBaHusi 00pa3oB. Kiaccudukanus o0bexToB. [Touck
n300paxkeHus o oopasiry. /Cp/

18

3.8

KommrerotepHoe 3penne. buommoreka OpenCV. CermeHTanus n300pakeHHIH.
JerextrpoBaHne 00bEKTOB.
/Cp/

18




3.9 KomnsrotepHoe 3penne. bubnuoreka OpenCV. OTciaexuBaHNe IBIKYIIHXCS 6 20
00BbEKTOB BO BpeMeHH. Pacrio3naBanue mnuil.

/Cp/
3.10 O06paboTka ecTecCTBEHHOT O s13bIKa. OCHOBHBIE TTOHATHS. TOKeHEe3aIHs. 6 8
JlemmaTuzanus. /Cp/
3.11 O06paboTka ecTecTBEHHOrO sA3bIKa. [lapcuHr 3aBucuMocteil. PacmosnaBanue 6 12
HMEHOBAHHBIX cylHocTeit /Cp/
3.12 ITonroroka k siekuusm /Cp/ 6 5
3.13 IToxroroBka k 1abopaTopHbIM 3aHATHIM /Cp/ 6 30
3.14 O0paboTKa ecTeCTBEHHOTO s13bIKa. KimaccuduKanus ATHHHBIX TEKCTOB. 5 10
BekropHas Mozens Tekcra. /Cp/
3.15 O06paboTKka ecTeCTBEHHOTO s3bIKa. JIUCTpUOYTHBHAS CeMaHTHKA. BekTopHbIS 5 10
IpeAcTaBiIeHus cios. /Cp/
3.16 MaremaTHdecKHe OCHOBBI HCKYCCTBEHHOTO HHTeIekTa /Cp/ 5 40
3.17 Buonornyeckwuii HeripoH. [Tpunimn padotel. /Cp/ 5 10
3.18 JluarBuctiueckuit ananu3. M3sneuenne npusHakos. /Cp/ 5 12
3.19 SI3pikoBBIE Monienu. I'enepanus Tekcta. PekyppenTHble HelipoHHble ceTh. /Cp/ 6 20

Pa3nen 4. KoHTakTHbBIE Yachl Ha aTTECTALMIO

4.1 3auér /KD/ 5 0,15

4.2 Ox3amen /KD/ 6 2,3

5. OHEHOYHBIE MATEPUAJIbI

OreHouHBIE MaTepUabl A7 IPOBEICHUS MPOMEXKYTOUHOI aTTecTalMu 0OydaroIUXCsl IMPUBEACHB! B MPUIOKEHHH K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHH UX OLCHUBAHM,
pacmpeneneHye 6aIoB 0 BUIAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCA MPEnoaaBaTeeM JUCIUIUIMHEI C YUEeTOM ee CIIeNU(MUKH U
JIOBOZATCS 10 CBEACHHs 00YyJalOMIUXCsl HA IEPBOM Y4EOHOM 3aHSATHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBISETCS IIpEroaBaTesieM IUCIUIUIMHEI (MOIYIs) B paMKaX KOHTAKTHOH
PabOThI M CAMOCTOSTEIFHOH paboTh! 0Oydatomuxcs. s GUKCHPOBaHHS PE3yIbTaTOB TEKYIIET0 KOHTPOIIS MOXKET HCIOJIb30BaThCS
BUOC.

6. YAEBHO-METOJINUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas IuTEpPaTypa

ABTOpBI, COCTaBUTENH 3arinaBue W3parensc On. aapec
TBO, IO
JI1.1 | Huxonbckuii C. H. ABToMaTH3aIys HHHOPMAITMOHHOTO OBEACHUS U Mocksa: {//e.lanbook.com/book/16
HCKYCCTBEHHBIH HHTEIUICKT: YdeOHOe mocodne MUPOA,
2020

6.2 UndopMauMoOHHbIE TEXHOJIOTHH, MCIIOJIb3YyeMble NP 0CYLIeCTBJIEHHH 00Pa30BaTeIbHOr0 Mpolecca no AUCUMUIJINHE
(Mony.ir0)

6.2.1 IlepeyeHb JTUIEH3HOHHOTO U CBOOOHO PACTIPOCTPAHSIEMOr0 MPOrPaMMHOI0 o0ecreyeHUst

6.2.1.1 | Python

6.2.2 Hepeqem, HpO(l)eCCI/IOHa.]'I])HbIX 0a3 JaHHBIX U l/IHq)OpMaHI/IOHHI)IX CIIPAaBOYHBIX CUCTEM

6.2.2.1 | UadopmanmonHas cripaBouHast cucreMa Texakcnept https://tech.company-dis.ru

6.2.2.2 | UadopmarmonHas cripaBogHas cucrema "apant” http://www.garant.ru

6.2.2.3 | baza nannbix ['ocymapcTBeHHBIX cTaHAapToB http://gostexpert.ru/

6.2.2.4 | baza nannbix «XKene3nonopokHbie mepeBo3ku» https://cargo-report.info/

6.2.2.5




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VaeOHBIC ayAUTOPHUH JUTS IPOBEICHUS 3aHATHH JICKIMOHHOTO THIIA, YKOMIUIEKTOBAaHHBIE CIICIIMAIN3NPOBAHHON MeOEIbIO
1 TEXHUYECKUMU CPEICTBAMU OOYUSHHMS: MYJIbTUMEINIHOE 000pYyA0BaHUE I PEAOCTaBIeHuUs yueOHON nH(pOpMaLuu
OOJIBIIOI ayTUTOPHHN /MM 3BYKOYCHIIMBAIOIIee 000py/IOBaHNE (CTAllMOHAPHOE HIIH IIEPEHOCHOE).

7.2

VYyeOHbIE ayIUTOPUH JUIsl TPOBEICHUS 3aHATUI CEMHHAPCKOTO TUIIA, IPYIIIOBBIX ¥ HHAWBHIYAIBHBIX KOHCYJIBTALNH,
TEKYIIETO KOHTPOJISI M TPOMEKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBaHHEIC CIICIHaIN3NPOBAHHON MeOENBI0 H
TEXHHYECKUMH CPEICTBAMH OOyUIEHHS: MyJIbTUMEUIHHOE 000pYIOBaHNE 1/IITH 3ByKOYCIIIMBAIOIIee 000pyIOBaHNE
(cTaroHapHOE WM TIEPEHOCHOE).

73

[TomernieHust 11 CAaMOCTOSATENBHOM PabOoThI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOXXHOCTBIO TIOAKIIOYEHUS K
cetu "MHTEepHET" M 0OEcIeYeHHeM IOCTYIa B AIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEeIbHYIO CPEy YHHBEPCHUTETA.

7.4

[Nomermienust 11 XpaHeHUs! 1 TPOPUIAKTUIECKOTO OOCTYKUBaHUS y1eOHOro 000pyAOBaHNSI.

7.5

JlabopaTopun, oCHAIIIEHHBIE CIIEIHATBHBIM J1a00paTOPHEIM 000PYIOBAHUEM: KOMITBIOTEPHON TEXHUKON C yCTAaHOBICHHBIM
I1O: Python, a Takxe ¢ BO3SMOXXHOCTBIO MOAKIIOYCHU K ceTH "MHTepHeT" U obecrieueHneM JOCTYIa B AICKTPOHHYIO
NH(OPMAIOHHO-00pa30BaTENbHYIO CPENy YHUBEPCHTETA
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K paboueii mporpaMMe AUCIHUILTAHBI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
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TEXHOJIOI'MU MAIIIMHHOTI'O OBYYEHHUA

(HaumeHosanue OUCYUNTUHBL(MOOYVI5)

Hamnpapnenue moaroToBKy / CieUaibHOCTh
09.03.03 ITpuknangHas nHGOpMaTUKa

(K00 u HaumeHo8aHue)

HanpasneHnHocTs (pohuiib )/crieruain3anus
VYrpagsienue HuPppoBoit HHPPACTPYKTYPOH OpraHU3aIUN

(HaumeHosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBBIKOB U (HJIN)
OIIbITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. llogcHuTEILHAA 3aIUCKA
[lens MPOMEKYTOUHOW aTTECTAlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3YJIbTaTOB
o6yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IB3,IOH_[I/IX JOCTHUIKCHUC HHaHI/IpyCMBIX pCSYHBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPaMMBI.

DopMBbl TPOMEKYTOUHOH aTTecTaluu: 3a4€T, 5 ceMecTp; dIK3aMeH, 6 ceMecTp.

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B Ipouecce 0CBOCHUA TUCHUIIJINHBI

Kox nannkaTopa TOCTIKEHUS
Kon 1 HanmeHoBaHue KOMITETEHIIUN

KOMITETCHIINN
OIIK-6: CnocobeH aHaIM3UpOBaTh U pa3padaThIBaTh OPraHU3alMOHHO-TEXHUUECKHE 1 OIIK-6.2: ITpoBOIUT pacyeTsl
SKOHOMHUECKHUE MIPOLECCH ¢ IPUMEHEHHUEM METOJI0B CUCTEMHOI0 aHaIu3a U OCHOBHBIX IIOKa3aTesei
MaTEeMaTHYECKOT0 MOJEIUPOBaHHUS; pE3yIbTaTUBHOCTH CO3/aHUS U

MIPUMEHEHHST HH)OPMAITOHHBIX
CHCTEM M TEXHOJIOTHH

Pe3yabTaThl 00yueHHs 10 JUCHMILINHE,
COOTHECeHHbIE C IVIAHUPYEMbIMH pe3yJbTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kon 1 HanMeHOBaHUE UHIUKATOPA OrieHOYHbIC
PesynbraThl 00yUYeHUS 1O JUCUUILUINHE
JIOCTHKEHUsI KOMITETCHIIMU MaTepHAIBI
OIIK-6.2: TIIpoBomaut pacuerbl | OOy4aroIUiicCs 3HAET: Bormpocet (Nel -

OCHOBHBIX ITIOKa3aTeneil pe3yNbTaTHBHOCTH | GyHkuuum u Meroasl Oubnmorexku Pandas: query, ftail, | Ne20)
co3zaHus U npuMeHeHus nHpopmaloHHsIX | sample, head, groupby, agg;

CHCTEM M TEXHOJIOTHil MeTO/b! QUIBTPALIMH U arperaiui 1aHHbIX;

mero el 6ubmorek tenserflow,keras, seaborn, matplotlib;
OCHOBHBIE METO/Ibl MALLIMHHOTO O0Y4eHHS;

aHCaMOJIEBBIE METOBI

OCHOBHBIE METPHKH Ka4yeCcTBa MOJENCH MAaIlMHHOTO
oOy4eHws:accuracy, precision, recall, F1 score.

OO0yyJaromuiics ymeer: 3amanus (Ne21 -
BEITIOJTHATE (PHIIBTPAIIHNIO JaHHKIX cpencTBamu Python; Ne25)

arpernpoBarth JlaHHbIe cpencTBamu Python;
BU3YyaJIM3UPOBATh JIaHHBIE CpeACTBaMU OMOIHoTEK pandas,
seaborn, matplotlib;

BBIOMpATh THUII KJaccu(pUKaTopa B 3aBUCHUMOCTH OT
MOCTaBJICHHOM 334K,

CTPOUTH JEPEeBbsl PpEIICHWH M BBINOJIHATH 10 HUM
HpeAcKa3aHue;

CTPOUTH MOJENb '"Cay4alHbIN Jiec" W BBINOIHATH 1O HEH
TIpe/ICKa3aHue;

OLICHNBATh KA4eCTBO MOJIENIH 00yUYEHUS;

MIPOBOANTH MAIIMHHBIN aHaIN3 JaHHBIX C NPUMEHEHHtV
nH(OPMAMOHHBIX CUCTEM M TEXHOJIOTHH;

pemiate 3amauyd KiacCU(PUKAMM METOJaMH MAaIIMHHOTO

o0yueHus;

pemraTh  3aJaud  PErPEeCcCHHM  METOJAaMH  MAIIHHHOTO

o0OyueHwusl.

OObyuarommiics BJajeeT: 3amanus (Ne26 -
HaBBIKAMHU TIOCTPOCHUSI IepeBa PELICHHH; Ne30)

peanm3anyu aaroputMa ciydanoro jgeca (Random forest);
HaMMCaHUsI OJHOCJIOWHBIX U MHOTOCJIOWHBIX HEHPOHHBIX
cerei;

HACTPOUKU HEMPOHHBIX CETEH;

00yUYCHHS MOJICITH.

[TpomexyTouHast aTTecTanus (IK3aMeH) IPOBOAUTCS B OJTHOM U3 clieAyronux Gopm:
1) oTBeT Ha OWIIET, COCTOSINUI M3 TEOPETHUECKUX BOMPOCOB M MPAKTUYECKUX 3aaHUIA;
2) BeinoaHeHue 3aaanuii B DMMOC YHuBepcurera.




[TpomexyTouHast aTTecTarus (3a4eT) MPOBOAUTCS B OJTHON U3 CIACAYIOMUX HOPM:
1) cobecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC YHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32/IaHUA HJIM WHbIEe MATEPHAJIBI ISl OLleHKU 3HAHMI, YMeHU i, HABBIKOB
U (WJIM) ONBITA JesITeIbHOCTH, XapAKTePU3YyIOLIUX YPOBeHb ¢(pOPMUPOBAHHOCTH KOMIIETEHIUH

2.1. TunoBble BONpPOCHI (TeCTOBBIE 3ajaHus1) /IJIA OLIEHKH 3HAHMEBOT0 00Pa30BaTeIbHOTO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yabTAT:

Kox 1 HanmeHOBaHME HHANKATOpA

OO0pa3oBaTenbHBIN Pe3yIbTaT
JOCTIDKCHUSI KOMIICTCHIIUH

OIIK-6.2: IIpoBonut | OGyyaromuiics 3HaeT:
pacyeTsl OCHOBHBIX IIOKQ3aTENEd | - OCHOBHBIE KJIACCHI HAYYHO-TEXHMYECKMX 337ad B 00JacTH cBOeH NpogecCHOHAIbHOM
PE3yIBTATUBHOCTA  CO3[AaHUSA M | NEATeNIbHOCTH, pellaeMble METOJaM{ MAIIMHHOTO OOYYEHHs; OCHOBHBIE METOABI -
NpUMEHEHHs:  MH(OPMALMOHHBIX | MAIIMHHOTO OGYYCHHS; OCHOBHBIC METPUKH Ka4ECTBA MOJIEIICH MALIMHHOTO O0yYCHUSL,
CHCTEM U TeXHOJIOTHil

3apaHue Net

Nmnoptupyiite Habop ganHbIX fmri. J{7s 3arpy3ku ucnonb3yiite Ou0anoTeky seaborn u
koMaHy seaborn.load dataset('fmri').OTBeTbTE, CKOJIBKO CTPOK B 3TOM Habope. B mosne
OTBETa BBEJUTE YUCJIO Oe3 IpoOesoB.

3anuwunte Yncno:

1) OTBeT:

3apaHue No2

Nmnoptupyiite Habop nanabix diamonds. Jljis 3arpy3ku HCOIB3yHTE OMOINOTEKY seaborn
u koMmaHy seaborn.load dataset('diamonds'). Cxonbko OpuuinanToB opranuku Very Good
B 3TOM Habope? 3a orpaHky orBedaer crosdern ‘cut’. CKkonupyHTe OTBET B TOJIE HUXKE.
3anuLuunTe Yncno:
1) OTBeT:

3apaHue Ne3

Nmnoptupyiite Habop nanubix diamonds. Jljig 3arpy3ku HCOab3yHTE OMOIMOTEKY seaborn
u komaHAay seaborn.load dataset('diamonds'). OTcopTupyiiTe HabOp MO BO3pACTAHUIO IICHBI.
Bri6epute B noayuyeHHOM Habope CTpOKy ¢ uHaekcoMm 78. UeMy paBHO 3Hau€HUE CTOJIONA
price B 3TOM CTpoke?
3anuLuunTe Yncno:
1) OTBeT:

3apnaHue N4

Nmnoptupyiite Habop nanubix diamonds. [[yst 3arpy3ku ucnodib3yite 6ubinoreky seaborn
u koMaHy seaborn.load dataset('diamonds'). OTGepuTte TOJIBKO OPUILIMAHTHI C OTPAHKOM
Ideal. Cxonbko cTouT TpeTHii OpHILIMaHT B MOTyd4eHHOM Habope? 3a orpaHKy OTBEYaeT
crosiberr ‘cut’, 3a 1ieHy cronoer ‘price’. CKOMUPYHTE OTBET B IMOJIC HUKE.

3anuwunte Yyncno:

1) OTBeT:

! TIpuBonarcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEAHA3HAYEHHBIE [JIS NPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUSITHS, XpaHITCA Ha KadeApe B JOCTATOUYHOM JUIs MPOBEACHUS OLICHOYHBIX MPOIEAYP KOJIMYECTBE BapuaHTOB. OICHOYHBIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACHIPOCTPAHEHHUE COJEPKAHNS OIIEHOYHBIX CPEICTB CPeay 00yUalOMMXCsl YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



3apaHue Ne5

Nmnoprtupyiite Habop ganubix diamonds. JlJist 3arpy3ku ucnonb3yite 6MOIMOTEKyY seaborn
u komaHnay seaborn.load dataset('diamonds'). Ckonbko 6puiimanToB opranuku Premium B
3TOM Habope? 3a orpaHky oTBeuaeT ctosder] ‘cut’. CKonmupyiTe OTBET B MOJIE HUXKE.
3anuwunTte 4mcno:
1) OTBeT:

3apaHue Ne6

Nmnoptupyiite Habop ganubx diamonds. Jliis 3arpy3ku ucnonb3yite 6MOIMOTEKyY seaborn
u komaHy seaborn.load dataset('diamonds'). OTOepuTe TOJIbKO OpHILTMAHTHI LIBETA «J» U
orpanku «Premiumy. KakoBa cTouMocTh TpeTbero Opuiinanta B Habope? 3a 1BeT
oTBeuaeT crosber ‘color’, 3a orpanky ‘cut’.

3anuwmnte Yncno:

1) OtBeT:

3apaHue Ne7

NmnopTtupyiite Habop gaHHbIX brain_networks. J{Jis 3arpy3ku ucnonb3yiite OUOINOTEKY
seaborn u komanay seaborn.load dataset('brain_networks'). OTBeThTE Kako€ 3HAaUCHHE
HaxOJUTCS B A4Y€iiKe Jatacera ¢ uaekcamu 134, 7?7 CkonupyilTe OTBET B MOJIE HUKE.
3anuunTte oTBET:
1) OtBeT:

3apaHue Ne8

Nmnoptupyiite Habop nanubix diamonds. Jljig 3arpy3ku HCOab3yHTE OMOIMOTEKY seaborn
u komaHAay seaborn.load dataset('diamonds'). OTGepute TOIBLKO OPUILIMAHTHI, BECAIIUE
MeHble 1-x kapata, orpanku «lIdeal». KakoBa MakcumanbHasi CTOMMOCTb OpHJIJTHAHTA U3
ATOTO Habopa? 3a Bec oTBeuaeT croyider ‘carat’, 3a orpaHky ‘cut’, 3a CTOMUMOCTh ‘price’.

3anunTte oTBeT:
1) OTBeT:

3apaHue Ne9
Kaxkas u3 komanj BeiBenieT cton01bl 'gender'n 'math score'natadpeiima sp?

Bbibepute oouH 13 4 BapuaHTOB OTBeTA:

1) sp[['gender’,'math score']]

2) sp.loc(['gender’,'math score'])
3) sp.iloc['gender’,'math score']
4) sp['gender’,'math score']

3apaHue Ne10

Kax Ha3biBaeTcs HEraTUBHOE SIBJIEHUE, BO3HUKAIOIIEE, KOTJ]a aITOPUTM 00yUYEHUs
BbIpabaThIBAET NMPEICKAa3aHMsI, KOTOPBIE CIAUIIKOM OJIM3KO MM TOYHO COOTBETCTBYIOT
KOHKPETHOMY Ha0Opy TaHHBIX U HE MOAXOJAT AJIsl IPUMEHEHUS aIrOpUTMa K
JOTIOJIHUTEBHBIM TAHHBIM WU OyAyIIMM HaOMI01eHUusAM?

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) nepeodyueHue




2) HeJI000ydYeHUE
3) KpOCCBaJIMIalus
4) pelaroIIee mpaBuiio

3apgaHue Nei1

J1J1 9ero uCrob3yeTcs: MOIBBIOOPOYHBIN CIIOH (MHAYE CIOM MyJIMHTA, TOIBBIOOPKH,
cyonuckperusanuu)?

BbibepuTe Heckomnbko 13 4 BapnaHToOB OTBETA:
YMEHBIIICHUE U300paKeHU,
YCKOPEHHUE BBIYUCIICHUI
pacrio3HaBaHHE MEJIKUX JeTaneil n300paxeHus
pazzieneHue n300pakeHus Ha (parMeHThI

3apaHue Ne12

Kaxkas (1)YHKI_[I/I$I MPUMCHACTCA OJId TOIO, yTOOBI KOJIMYECTBEHHO OLICHUTH BCIIMIYNHY
PACXOXKACHUA MCKAY IMOJTYUCHHBIMU U O KUJACMBIMHU PCIICHUAMHA HeﬁpOHHOﬁ ceTu?

Bbibepute oouH 13 4 BapuaHTOB OTBeTA:

1) (YHKIMS OTEPD

2) (GyHKIUS aKTUBALIUU

3) cymMartopHas (pyHKIus
4) cUHycoHuaa

3apaHue Ne13

Kakyro meTpuky menecoodpa3Ho UCIOIb30BATh JJIs OIIEHKU KaueCTBa MOJIEIH
OTpEICJICHHS OMYXO0JIM HA PEHTT€HOBCKOM CHUMKE?

BbibepuTte oouH 13 4 BapuaHTOB OTBeTa:
) recall
2) precision
) Accuracy
) F1

3apgaHue Ne14

Kak HaspiBaercs cioi, B KOTOPOM KaXKIbIi HEUPOH COEIMHEH CO BCEMU HEMPOHAMH Ha
MPEABIIYIIEM YPOBHE, TPUYEM KaXk/1asi CBS3b UMEET CBOM BECOBOM KO PuIueHT?

Bbibepute oouH 13 4 BapuaHToOB OTBETA:

1) MOJIHOCBSI3HBIN
2) Dropout

3) CyMMAaTOPHBIN

4) AKTUBALMOHHBIN

3apaHue Ne15

Kaxkyro MeTpuky menecoodpa3Ho UCIOIB30BaTh IS OIIEHKHA KaueCTBa MOJIEIH
ompeneneHus CheN0OHBIX SAT0o 10 (poTorpadun (M3 Habopa CHEAOOHBIX U SATOBUTHIX)?

Bbibepute oanH 13 4 BapnaHToB OTBETA:




recall
precision
Accuracy
F1

3apnaHue Ne16

OTMeThTe BepHBIC YTBEPKACHHS O BIUSHUU ITApaMETPOB PEIIAIOIIETO JEPEBhs Ha
nepeooydeHue.

Bbl6epl/|Te HECKOJSIbKO 13 5 BapmMaHTOB OTBEeTa:

Yem MeHblIIe 3HaUeHUE min_samples_split, TeM MeHbIIIe TEHACHIIHS K
nepeoOy4YeHHIO

Yem MeHblIe 3HaUeHUE min_samples_leaf, Tem MeHbIlle TEHACHIIUSA K
nepeoOyUeHUI0

Yem meHbIIe r1yOrHa JepeBa, TEM MEHbIIE TEHEHIUS K MepeoOydeHUI0
['myOuna nepeBa HUKAK HE BIUSET Ha €ro Nepeo0yuyeHHOCTh

Yem meHblIe 3HaUeHUE napaMmeTpa max_leaf nodes, Tem MeHbIlIe TEHAESHIUS K
nepeoOy4YeHHIO

3apaHue Ne17

OTMeThTE BEpHBIE YTBEPKACHUS O METPUKE KauecTBa accuracy...

1)

3)

4)

Bbl6epl/ITe HEeCKOJIbKO 13 4 BapnaHTOB OTBeTa:

accuracy MoKa3bIBaeT OTHOILLEHUE BEPHO KIACCU(PUIMPOBAHHBIX HAOIOACHUIMA
K 0011EMY KOJIMYECTBY HAOIIOACHUN

accuracy 0COOEHHO I0JIE3HA B 33J]a4ax C HeCOAJIaHCUPOBAHHBIMU KJIACCAMU -
KOI'/Ia OJHUX 3HAYEHHUH (AIOBUTHIX IpUOOB, HAIPUMEP) 3HAYMMO MEHBIIE, YEM
Ipyrux (CbeA00HBIX TPHOOB).

accuracy UCIOJIB3YETCs MPEUMYIIECTBEHHO B 3a/1a4axX KJIaCCU(PUKAIIUHU, HO HE
perpeccuu

aCccuraCy NOKasbIBacT OOJIIO O6’beKTOB, Ha3BaHHBIX KJ'IaCCI/I(bI/IKaTOPOM
IMOJIOKUTCIIbHBIMHU U ITPHU 3TOM HeﬁCTBHTeHBHO ABJBIIOITUXCA
ITOJOXXUTCIIbHBIMUA

3apaHue Ne18

OTMeTbTE BEpHBIE YTBEPKACHUS O CXEME TOCTPOCHHUS OTJIEIBHOIO JIepeBa B MOAEIH
«Crny4aiiHslii iec»?

Bbibepute oouH 13 4 BapMaHTOB OTBeTa:
JUTsI O0yUYEHUS UCTIONB3YETCs TI0IBBIOOpKA 00yUaroiiei BHIOOPKH
JUTsl O0yUYEHUS UCTIONB3YETCs BCs 00ydaromas BEHIOOpKa
JUTsI O0Oy4YEHHUS BCET/Ia UCIIOJIb3YeTCs IMMOJOBHHA O0YYarOIICH BEIOOPKH

1T 00YYEeHHS KaKI0TO JIEpeBa UCIIOJIb3YETCsl CTPOTo He3aBucumas (0e3
BO3BpaIleHUs) TOABBIOOPKa 00y4aroiel BbIOOPKU

3agaHue Ne19

OTMeThTE BEpHBIE YTBEPKACHUS O CIIy4YalHOM Jiece




BbibepuTe HeckonbKo 13 5 BapnaHToB OTBETa:
yeM OOoJIblIe JACPEBLEB B JICCY, TEM JIYUIIC KAaUCCTBO IIPCACKA3aHUsA

BpEMsI HACTPOUKHU U pabOTHI CIy4alHOTO Jieca YBETUUMBACTCSA
MPOTMOPIIMOHAIIEHO KOJIMUECTBY JICBEPEB B JIECY.

CIIyYalHBIN JIEC MPUMEHHUM JUISl PELICHUS 3a7a4 PErpeccuu
CIIy4aiHbIH Jiec B 00IIEeM CiIydae MEHee TOUCH, YEM JIEPEBO PEIIeHUM

KOJIMYCCTBO PACCMATPUBACMBIX ITPHU3HAKOB BCCIrld paBHO IIOJIOBHUHC
HN3BCCTHBIX ITPU3HAKOB

3apaHue Ne20

JlepeBo pemeHun —

4)

#1(16.)
#2(16.)
#3(16.)
#4(16.)
#5(16.)
#6(16.)
#7(16.)
#8(16.)
#9(16.)

#10 (16.)

#11 (16.)

#12 (16.)

#13 (16.)

#14 (16.)

#15 (16.)

#16 (16.)

#17 (16.)

#18 (16.)

#19 (16.)

#20 (16.)

BbibepuTte oavH 13 4 BapnaHToB OTBETA:

CPEACTBO MOAJIEPKKHU NPUHATUS PELICHU, UCTIOIb3YIOIIEECS B MAITUHHOM
OOy4EeHHH, aHATIU3€ JAHHBIX U CTATUCTUKE, MIPEACTABIISIET COOOM
HUEPApPXUUECKYIO CTPYKTYPY MPABUI BUIA «ECITH - TO»

CBOMCTBO HHTCIIJICKTYAJIbHBIX CUCTCM BBIIIOJIHATH OTACIIBHBIC (IJYHKIII/II/I
HHTCIIJICKTA YCJIOBCKA, B TOM YHCJIC TBOPYCCKUC,

pa3HOOOpa3HbIE JAHHBIE, KOTOPBIE MIOCTYIAOT C IOCTOSIHHO PAaCTyILEH
CKOPOCTBIO U 00BEM KOTOPBIX TOCTOSIHHO PAaCTET;

MCTO/J PCUICHUA 3aaa4, TOYHBIN AJITr'OPHUTM PCIICHUA KOTOPLBIX 3apaHCC
HN3BCCTCH.

OTeeT = 1064

OTteet = 12082

OTeeT = 368

OTeet = 344

OteeT = 13791

OteeT = 2807

OTteeT = 48.09652709960938
OTBeT = 9636.00
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2.2. TunoBble 3aJaHUs /151 OLIeHKH HABBIKOBOI0 00Pa30BaTeJILHOI0 pe3yabTaTa

[TpoBepsiemblii 00pa3oBaTENbHBIN PE3yIbTAT:




Kox u HaumeHOBaHUE
WHINKATOPA JOCTIKCHUS O0pa3oBaTeNbHBIN PE3yIbTaT
KOMICTCHINH
OIIK-6.2: TTIpoBoauT OOyyaronuiics ymeer:
pacdeTsl OCHOBHBIX ITOKA3aTeNEH | -MCIIOIh30BaTh METOIbl MAIIMHHOTO O0YUCHHS AJIs PEUICHHSI IPUKIIAAHBIX 387134
Pe3yJIbTAaTUBHOCTH CO3IaHUSA U -OIICHUBATh KAYECTBO MOJEIN O0yUCHHUS;
MPUMEHECHHUS MH(POPMAITHOHHBIX -IIPOBOJIMTH MALIMHHBIA aHAJTU3 JaHHBIX O MPUMCHCHHS UH(POPMAIIMOHHBIX CUCTEM U
CUCTEM M TEXHOJIOTHI TEXHOJIOTHIA;
3ananue 21

Otkpoiite Jupter notebook, cosnmaiite ¢aitn lab2 <Bama damunus>.ipyng (sanpumep, lab2 tiuzhna.ipynb), mogxmounte
6ubmmoTekn numpy M pandas u npoutuTe AaHHbIe U3 daitna StudentsPerformance.csv B naradpeiim sp.

[Momy4unTe pacnpeneneHne YUCIOBBIX BEIHMYHMH JaTadpeliMa Sp UCTIoNb3ysl 0a30BbIe METO/IbI BU3yalu3auun Oubinorexu pandas.
Nmnoptupyiite Oubmmorexky Seaborn. Mcmomp3ys wuHTepdeiC I TMOATOHKHA pPETPECCHOHHBIX MOJAEIeH K YCIOBHBIM
HOAMHOXECTBaM HaOopa JaHHBIX BEIBEIUTE IPaUK yCIEeBACMOCTH 110 MaTEMaTHKE M YTCHHUIO C Pa3IeIeHUEM I10 MOIy.

3amanue 22

3arpys3ure Moaynm 6ubnroTek numpay 1 matplotlib, a Taxoxe moxymu 6udarorexu Scikit-learn, HeoOxXoauMBIe 1 paOOTHI € IPEBOM
perrennii. 3 sklearn.datasets parpysure TectoBbIii Habop iris. 3ydunTe cTpyKTypy MOdy4eHHOTO Habopa maHHBIX. B HaGope 150
3K3eMIUIApoB ("'CTPOK" B NMPUBBIYHOW HaM TepMHUHOJIOTHH). KaknoMy 3K3eMIIIpy COOTBETCTBYET YETBIPE UMCIIOBBIX aTpHOyTa
(nMHa yalencTUKa B CM; IIMPUHA YalIeJIMCTHKA B CM; JUIMHA JIeTIECTKa B CM; LIMPHHA JIeNecTKa B cM) U Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. maHHBIA HaOOp TMO3BOJIACT PEHIUTH 3a7ady KiacCU(UKAIMK, OTHECCHHS PACTeHHUS "UpPHUC" UCXOIA M3 LIHPUHBI
JICTIECTKOB, JJIMHBI YalICTUCTUKA U T.J. K OJHOMY U3 TpeX kiaccoB. Co3maiite nemoHcTpaTuBHbIil Decision Tree knmaccudukatop,
UCTIONBb3Ysl OJHOMMEHHBII Kiacc 3 Oubnmorexu sklearn m coxpanute ero B nepemeHHyro dt. J[ns paspeneHus MHOXXecTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yHTe MeTon train test split. OToOpasuTe mNONyYeHHOE AEPEBO PEUICHUH rpaduyecky,
ucnonb3yiite meron plot_tree

3aganue 23

3arpy3urte JaHHBIE U3 BCTpOoeHHOTO Habopa load digits. JlanHbIe peacTaBiaroT coboit Habop w3 1797 pyKONMHUCHBIX M300paxeHUH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MAaCCHBOM 13 64 3HAYCHHH I[BETa JJIS KaKIOH SYCHKH M300pasKeHIHS.
OOyunTe 1epeBo peUICHUH U MOIyYUTe MPeACKa3aHue Ha TeCTOBOH BbIOOpKe. Busyanmsupyiite npenckasanue, yKaKuTe TOYHOCTD
JULS TIOJTydEHHOTO JIepeBa.

3amanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbix boston npezcrasiser coboii ciaoBaps ¢ kitoyamu data, target, feature names u DESCR. Kirouy data cootBeTcTBYyeT
MaCCHB CITFICKOB:

{'data": array([[6.3200e-03, 1.8000e+01, 2.3100e+00, ..., 1.5300e+01, 3.9690e+02, 4.9800e+00], [2.7310e-02, 0.0000e+00,
7.0700e+00, ..., 1.7800e+01, 3.9690e+02, 9.1400e+00],

B kaxmoii ctpouke 13 uncioBrIx 3HaueHMA. Bamma 3amaua HaliTi onmucanre Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03
0.00632) 310 ypOBEHb MPECTYMHOCTH Ha TYITy HACEICHUS.

IoctpoiiTe nepeBo pemieHwid, MpeacKa3bIBAIOIee CTOMMOCTD KBS [0 UMEIOIMUMCS TaHHBIM. OOpaTHTe BHUMaHHE, CTOMMOCTD
JKHUITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#nét. J{ist mpeackasanus 3HaYCHUS
1eNeBoii (yHKIIMK HY)KHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs HA TaHHBIX bOston MO CIEIYIOLUIMM MapaMeTpam:

MaKCUMaJbHasg ITyOuHa - OT 2 10 15 ypoBHei

MUHHMMAJIBHOE YHCII0 P00 A7 paszaeneHus - oT 2 o 10

MUHUMAaJIBHOE YMCJI0 TPoo B ucTe - ot 1 10 10

OT00pasuTe TydvIue mapaMeTpsl U JIydliee 1epeBo.

3ananue 25.

3arpy3uTe BCTpOSHHBIN Habop boston.

Wzyuure ocranbHble aTpuOyThl Kiaccudukaropa. Cosnpaiire monens RandomForestClassifier ¢ 15 nepeBbsiMu 1 MakCUMalIbHON
TIyOMHOH paBHOH 5 ypoBHsM st naHHbIX digits load().

OO0yuuTe MONy4eHHYIO MOIeh. BoimoHnTe npeackazanue. [locunTaiite TOUHOCTH (Score) A jieca.

VYKaxuTe TpH CaMBIX BaXXHBIX IapaMeTpa Uil JEPEeBbEB pEIICHHH B CO3JaHHOM JieCcy, HCIIOJB3Ys, HampuMep, aTpuoyT
feature_importances_.

OIIK-6.2: IIpoBogut | OOy4aromuiics Bjaaaeer:

pacyeTsl OCHOBHBIX IIOKA3aTeNEH | -HaBBIKAMH aHaJK3a JaHHBIX 00 MHPOPMAIIMOHHON CUCTEME B TOM YHUCIIE U C UCIIO0JIb30BaHUEM
pE3yIbTATUBHOCTH  CO3JAaHUA M | TEXHOJOIWH MAIIMHHOTO O0Yy4eHHS.

NPUMEHEHUS! HMH(POPMAIIMOHHBIX
CUCTEM U TEXHOJIOTHH

3amanue 26
3arpysute l0g-¢aiin aktuBHOCTH Tonb3oBareneid B OUOC Byza. IlpoBeauTe mepBuuHbIil aHamu3. Crpynmupyite HaHHBIE MO
MOJIB30BATEII0. BrIBEINTE rHCTOrpaMMy 10 BpEMEHH IPOBOANMOMY B cucteMe. [locTpoiite KpyroByto Auarpammy, 0TOOpa)karomyro
3aTpaThl BpEMEHH 110 paszzenaM. OTBETbTe MUCbMEHHO, CKOJIBKO BPEMEHH B CUCTEME IIPOBOIAT Yallle BCEro, KAKOM pa3Jiesl MoceuaoT
YaIre BCEro.




3anmanue 27

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbix boston npencrasmiseT co6oii cioBaps ¢ kitouamu data, target, feature names 1 DESCR. Kirtouy data coorBercTByeT
MacCHUB CIHCKOB:

HWcmone3ys anroputM ciyvaitusiii stec (random forest) Cosnaiite monens RandomForestClassifier ¢ 20 gepeBbsMu 1 MaKCHMAJTbHO#M
rTyOWHON paBHOM 5 ypoBHAM st maHHBIX. OOyduTe MONTYyYEeHHYI0 MOAENb. Brmmomxute mpeackazanue. [locunraiite TogHOCTH
(score) mus neca

3amanue 28

Wmmnoprupyiite Habop maunsix Fashion MNIST (naunneie 6ubmuotexu Keras), coaepxaruuit 70 000 u300paskeHHi 37I€MEHTOB
OJICK/IBI B TPAJALIMSIX CEpOro, B pa3pemeHnn 28x28 MuUKceIed.u IpoYTUTe JaHHbIe/

Paznenure Habop Ha TPEHUPOBOYHBIH U TECTOBBIH B mponopuuu 85/15.

Buzyanusupyiite nepBbie 1ecsTh 00BEKTOB U3 TPEHUPOBOYHOTO HAOOpa.

[ocTpoiiTe HEHPOHHYIO CETh, COCTOSIIYIO U3 TPEX CIIOEB: BXOIHOTO, CKPBITOTO M BBIXO/IHOTO..

3amanue 29

Cxauaiite nannsie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlys ckaunBanus HEOOXOAUMO TIPOUTH MPOIIEAYPY
peructpanmy. PacnakyiiTe apXuBsl train.zip u test.zip ¢ JaHHBIMHU B KaTajore coO CBOMM IPOCKTOM.

B katasore train co3naiite nBe nanku cat u dog. PasHecute n300pakeHUst U3 KaTajora train o BHOBb CO3/IaHHBIM Mankam. Bel MoxeT
caenath 3To BpyuHyto (0 6ammoB) mwim mporpammHo (1 6amn) ucnonp3ys MeTos! s3bika Python. Bam moragobutcst 6ubimoreka os
¥ METOJBI CTPOK.

CrenepupyiiTe natacera U3 M300paKeHUI UCTIONB3Ys MeTo OubmnoTeku keras ImageDataGenerator.

C nomomrsio Merona flow from_directory co3maiite reHepaTop JaHHBIX HA OCHOBE M300paKCHUI U3 KaTajora.

Hccnenyiite mosrydeHHblil reHeparop. BeiBequre Ha 9kpaH, nuzy4ure Gopmy.

[TpoBenuTe 0OpaTHyIO omepaluio. Busyanusupyiite nepBbie MSTh 00BEKTOB U3 MOJIYUYCHHOTO HabOpa JaHHBIX.

Pacmenure nmeroniyecs 1aHHbIe Ha TpH Habopa (train,test,validation), 1uOo ucnonk3yiTe AaHHBIE U3 apXKBa test, HOATOTOBUB MX
COOTBETCTBYIOIIUM 00pa3oM.

CaMocTOsTeNnbHO co3/aiiTe n 00y4YnTe HEHPOHHYIO CETh JUTS pasiIMYCHHs KOLIeK U co0aK (1o mpuMepy 1abopaTopHOH 5, acTh 2).
Jo6eiiTech TOYHOCTH MOJIENH Ha BaJMIAIIMOHHOH BEIOOpKE He HImke 80%

3aganue 30

Peanmsyiite ximacc Neuron OCYIIECTBISIONUNA BhIMONHeHHE QyHKIMH =Xx1*wl+x2*w2 +... +xnwn+tb (1), roe X — 3Ha4YeHus,
MOJITAaHHBIC HA BXOJ, W - Beca BXOJIOB, a b - cMerieHue. B kauecTBe HYHKIMU aKTHBAIIMK UCIIONIB3YHTE CUTMOUAY. Y OeaUTECh, YTO
CO3/1aHHBIN BaMu HEHPOH paboTaet. J[jis 3TOro CaMOCTOSATEIHLHO 3a1aiTe Beca M CMEIICHHUS U 3HAUCHHS BXOJ0B U ITPOBEPHTE OTBET.
CobepuTe 13 HEUPOHOB MPOCTEHIIYIO HCKYCCTBEHHYIO CE€Th, COCTOSIIIIYIO M3 TPEX CIOEB: BXOJHOTO, CKPBITOTO U BBIXOJIHOTO.
CKpBITBIN CTI0H — 3TO 000 CII0M MEXKAY BXOIHBIM (TIEPBBIM) CIIOEM CETH U BBIXOJIHBIM (Tocie HUM). CKPBITBIX CIIOEB MOXKET OBITh
HECKOJBLKO!

2.3. IlepeyeHb BONPOCOB /Jisl NOATOTOBKH 00y4aloIUXcs K NPOMEKYTOUYHOM aTTecTaluu

HUckyccTBennslii uaTeIiekT. OcHoBHBIE TOHsTHS M.
MammHHOe 00ydeHHe.

I'my6okoe oOydueHue.

OOyueHmue ¢ yunrteneM U 0e3 YIUTes.

OcCHOBHBIE TIOHATHS aHaJN3a NaHHBIX. JJaHHBIE, MOJIeNb, 00paboTKa JaHHBIX.
Henn, sTansl, METOABI U TEXHUKU aHAJIM3a JaHHBIX.
OunbTpalnys rpynmupoOBKa U arperarus JaHHBIX.
Busyanuzauust 1aHHbIX.

Busyanuzanus ganaeix B Phyton.

Bmsyanmzanus B Pandas.

. bubnmmorexn Seaborn u Matplotlib

. Pemaromie nepeBpsi: OCHOBHBIEC IOHATHS.

. 3amava kiIaccupUKaIiH.

Hepesbs pemennil. OCHOBHbBIE MapaMeTphI JEPEBa.

. JepeBo pelieHuil B 3a1a4n perpeccuu.

. Merox Ommxalux cocenei.

. Konuenuus ciydaitHoro Jjeca.

. CmyuaifHast BBIOOpKa TPCHHPOBOYHBIX 00Pa3IloB.

. YcpenHeHue nIporHo3o0B.

. TIpobnema nepeoOyueHusI.

. Tumsl omGoK: true negative, false positive.

. Merpuku kayectBa mogenu; Precision, Recall, F1 score.
. TectupoBanne ROC AUC.

Heiiponnsie ceTn.

. HckyccTBeHHbIE HEHPOHBI.

. OyHKUWYU aKTUBALIUU HEUPOHA.

. IlepuenTpos.

BoOoo~NoO~WNE

NRODNNNNNNRERERRPRRRRERERE
NOURARWOWNRPOOONODUAWNREO




28. OOyueHue HeHpoHa.

29. I'pagueHTHBIN CITyCK.

30. dpobneHue 1mara npu rpalieHTHOM CITyCKe.
31. CroxacTH4eckuil rpaJlueHTHBIH CITyCK.

32. MeTo HaUCKOpEHIero Cmycka.

33. Hetfiponnas cets.

34. OpmHOcCHOHAS MOIETD.

35. CmepTouHbIe HEHPOHHEIC CETH.

36. CBEpTOUHBIII CIOH, CII0H MOABBIOOPKH, TIOJTHOCBA3HEIHA CIOH.
37. LleneBas ¢pyHKUHS.

38. 3anaum pacrmo3HaBaHHs 00pa3OB.

39. Knaccudukauus oObeKTOB.

3. MeToauyeckue MaTepuabl, ONpeaessioie Npoueaypy U KpUTepuu oueHnBaHUs
c¢popMHPOBAHHOCTH KOMIIETEHUMH NPHU NMPOBeJIeHUH MIPOMEKYTOUHON aTTeCTAlUMN

KpnTepnn (l)OpMHpOBaHI/IH OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHCHHUIO TECTOBLIX 3agaHui

- OLCHKA «OTJIMYHO» BBICTABISECTCS OOYYArOIIEMYCs, €CJIHM KOJIMYECTBO IPABUJIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABISIETCS 00YJaIOIEMYyCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «yIOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIH KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBbIE BOIPOCHI —/5—60 % 0T 0011ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKAa «HEYAOBJIETBOPHUTEJbHO» BBICTABIIICTCS OOYUYArOIIEMYCsl, €CIM KOJMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% ot 001Iero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kputepuu ¢popmMupoBaHusi OlleHOK MO pe3yJIbTATaAM BbINOJIHEHHUS 3aJaHUil

«OTIAMYHO» — CTABUTCSA 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTHIO 0€3 OMMOOK U HEJJOYETOB.

«Xopomo» — cTaBUTCs 32 PabOTy, BBINOJHEHHYIO MOJHOCTHIO, HO IIPU HAJMYUU B Hel He Oosee OHOM
HerpyOoil omrOKM U OTHOTO HeloueTa, He 0oJiee TpeX HEJJOUETOB.

«Y10BJIETBOPHUTEIBbHO» — CTABUTCSA 32 padoTy, eciy 00ydaroLuiics MpaBUIBHO BHIMOJIHWI HEe MeHee 2/3
BCei paboThl WM JOIMYCTUJI HE OoJiee OHOM TpyOOr OMIMOKK M JABYX HEIOYETOB, HE OoJjiee OAHOM rpy0oil u
oJHOH Herpy0oii omubOku, He OoJiee TpexX HErpyObIX OIMOOK, OTHOW HErpyOoil OMMOKY U JBYX HEAOUYETOB.

«Heyn0BJIeTBOPUTEIBHO» — CTaBUTCS 32 PadOTY, €CIM YHCIO ONIMOOK W HEAOYETOB MPEBBICHIIO HOPMY
ISl OLIEHKH «yJIOBJIETBOPUTEIHHO» WM MTPABUIIBHO BBIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowvr owubox:

- epybvle OWUOKU. He3HAHUEe OCHOBHbIX NOMAMUL, NPAGUT, HOPM, He3HAHUe NPUeMo8 peuleHus 3a0ay,
owubOKU, NOKA3bI8AIOUUE HENPABUTLHOE NOHUMAHUE YCILI08US NPEONONHCEHHO20 3A0AHUSL.

- HezpyOble OwUOKU: HeMOYHOCTU YOPMYTUPOBOK, onpedelleHuUll; HepayUOHAIbHbIL 8b100p X00a peuleHus.

- HeOoUembl: HepayUOHAbHbLE NPUEMbL BLINOHEHUS 3A0AHUSA, OMOeNbHblE NOZPEULHOCTNU 8 POPMYTUPOBKE
8b160008, HEOPEHCHOE BbINOTHEHUE 3A0AHU.

Kpurepun popmupoBaHus oLeHOK 10 3a4eTy

«3a4TeH0» — CTYJEHT IEMOHCTPUPYET 3HaHNE OCHOBHBIX Pa3ZeJIOB IPOrPaMMBbl H3y4aeMOro Kypca: ero
0a30BBIX MOHATUH M (QyHAAMEHTAJIbHBIX HpoOJieM; MpHOOpen HEeoOXOAWMbIE YMEHHS U HaBbIKH, OCBOWII
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyYSHHBIX 3HaHUH, HE TOMYCTUI (PaKTHUECKUX OIIMOOK MpU OTBETE,
JOCTaTOYHO TIOCJIEAOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPEeTHYECKUH MaTepual, JOIycKas JIMIIb
HE3HAYUTENIbHbIE HapYLIEHMs I10CIIEI0BATEIbHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He3auTeHo0» — BBICTABIIETCSA B TOM Cly4yae, KOI/la CTYJAEHT JEeMOHCTPUPYET (parMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJI0OB MPOTrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (PyHIaMEHTAIbHbIX po0ieM. Y
9K3aMEHYEMOr0 €J1a00 BbIpakK€Ha CIIOCOOHOCTh K CAMOCTOATEIbHOMY AHAJTUTUYECKOMY MBIIUIEHUIO, UMEIOTCS
3aTpy/HEHUS B M3JI0)KEHUU MaTepuaia, OTCYyTCTBYIOT HEOOXOAMMbIE YMEHUS W HAaBBIKU, JOMYIIEHBI rpyObIe
OMOKM M HE3HaHWE TEPMMHOJIOTMH, OTKa3 OTBEYATh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHUE KOTOPBIX
HE00XO0AUMO JJIs1 IOTYUYEHUS TTOJIO0KUTEIBHON OLIEHKH.



Kpurepun ¢popMupoBanusi OieHOK MO IK3aMeHY

«OTANMYHO» — CTYAeHT HpuoOpen HeoOXOAWMBIE YMEHHMS M HaBBIKM, MPOJEMOHCTPUPOBA HABBIK
MPAaKTHYECKOTO TPUMEHEHUS MTOJyYEeHHBIX 3HAHWH, HE JOMYCTHI JIOTHYECKUX U (PaKTUIECKUX OLTHOOK.

«Xopomo» — CTyAeHT HpuoOpen HEOOXOAMMble YMEHHMS W HaBBIKHM, HPOJAEMOHCTPHUPOBAT HABBIK
MPAaKTHYECKOTO MPUMEHEHUS MTOJYyYEeHHBIX 3HAHWH; TOMYCTHII HE3HAYNTEIbHbBIC OUIMOKN 1 HETOYHOCTH.

«Y10BJIETBOPUTEIbHO» — CTY/ICHT JIOMYCTUJ CYIIECTBEHHBIE OIIUOKH.

«HeynoB/1IeTBOPUTEIBbHO» — CTYICHT JAEMOHCTPHPYET (parMeHTapHbIE 3HAHUS H3Yy4aeMoro Kypca;
OTCYTCTBYIOT HEOOXOAUMBIE YMEHUS U HABBIKH, JOMYIIECHBI IPyObIe OITHOKH.
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