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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

OBJIAZICHUE CTYACHTaMU OCHOBHBIMU METOAAMU METOAOB MAIlIUHHOT'O 06y11eH1/1;1, TMOJIYYCHUE HABBIKOB IIPOIrpaMMUPOBAHUA
aJITOPUTMOB B obactu HCKYCCTBEHHOI'O MHTCJUICKTA U aHaJIin3a NMOJYYEHHBIX PE3YJIbTATOB.

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

Hukn (pazpen) OIT: | b1.0.32.01

3. KOMIIETEHIIHX OBYYAIOIET'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIUITJINHBI

(MOJILYJIST)

OIIK-10 Criocoben ¢popMyarpoBaTh U peliaTh HAyTHO-TEXHHYECKHE 33/1a4H B 00J1aCTH CBOeH MPO(eCCHOHANBHON AEATENbHOCTH

OIIK-10.3 Ucnonb3yeT METOIbl HCKYCCTBEHHOT'O HHTEIEKTa (MAIIMHHOIO 00YYeHH) U aHaTU3a OOJIbIINX JaHHBIX AJIS peIleHHs
TPUKJIATHBIX 32124

B pe3yabTaTe 0CBOEHHS TUCHHUILIMHBI (MOIYJIs1) 00Y4AKOUIHIACH T0JIKEH

31

3HaTh:

3.1.1

OCHOBHBIE METOIbI MAIIMHHOTO O0YUYEHHST; KIACCU(HUKAIIUIO 33/1a4 MAITMHHOTO 00Y4EHHUS; METPUKH Ka4eCTBA MOJIETIH;
¢byHkIK 1 MeTobl OndaroTekn Pandas: query, tail, sample, head; MmeTomsl GuIbTpaIiy U arperanyy JaHHBIX; TPU3HAKH
epeo0yIEeHHOCTH MOJIEIH; MeTOIbI Onbmotek sklearn, seaborn, matplotlib 1 numpy.

3.2

YMmerTn:

321

arperupoBaTth JaHHble cpeacTBamu Python; BEIIONHATH (UIBTPALIMIO JaHHBIX cpeacTBaMu Python; BeIGHpaTh THO
Knaccu(uKaTopa B 3aBUCHMOCTH OT TTOCTABJICHHON 3a/1a4H; BU3yalIM3UPOBATh TaHHBIE CpecTBaMu OnbOIroTek pandas,
seaborn, matplotlib;

322

BBITIONIHSITH MHOTOKJIACCOBYIO KITaCCU(PHKANINIO MeTonamu oubmoreku sklearn;

323

CTPOUTH ACPEBbA peI.HeHI/Iﬁ 1 BBINIOJIHATH 110 HUM IPEACKa3aHHC.

33

Buaajgern:

33.1

IIOCTPOEHUS JePEBa PELLECHU;

332

peayH3aIyy anropuTMa ciydaiiHoro seca (Random forest);

333

HaIKCaHUs HEHPOHHBIX CETEH;

334

00yJeHUS] MOJIEITH.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kopn

3aHATHUSA / Kype

HanmeHoBaHuUe pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yaco | Ilpumeuanue

Pa3pnen 1. OcHOBBI aHAJIN3a JAHHBIX

1.1

OcHOBHBIE OHATHS aHATHN3a JaHHBIX. VICKyCCTBEHHBIH MHTEIIIEKT. MamuHHOE 5 2
obyuenwue. [mybokoe odydenne. O0yueHue ¢ yaureneM u 6e3 yautens. /Cp/

1.2

JauHble, Moaenb, 00paboTka JaHHBIX. METO0IOrHuecKUe IIPUHIUITBI aHATTU3bI 5 2
JaHHbIX. Llenu, sTansl, METOABI U TEXHUKU.
@unpTpanys TpyNIUPOBKA U arperaus JaHHbX. /JIex/

1.3

Busyanuzanus nanssix. Busyanusanus nansasix B Phyton. Busyanuzamus B 5 2
Pandas. bubnuoreku Seaborn u Matplotlib. /Cp/

1.4

AJITOPUTMBI ¥ CTPYKTYpPHI AaHHbIX. Brubsroreka Pandas: cTpyKTyphl TaHHBIX: 5 2
Series 1 DataFrame. PaGora c csv.
Mp/

1.5

OunbTpanusa AaHHBIX. bubnnoreka Pandas. BeiBon cTpok 1 kKoI0HOK. MeTonbl 5 4
query, tail, sample, head. O6beauHEeHNE MeTONOB. /Cp/

1.6

Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTozsr 5 2
groupby u aggregate. O0bpeauHeHNe MeTOOB. /Cp/

1.7

Arperarus nansbeix B Pandas: count, sum, max, min, mean, median. Metozsr 5 2
groupby u aggregate. O0benuHenue metonoB. /J1ab/

1.8

Busyanu3zauus nanssix B Phyton. Merons! Busyanusanuu B Pandas. bubnuorexku 5 2
Seaborn u Matplotlib. I'paduku, TermaoBbie KapThl, THATPAMMBI PACCCHBAHHSL.
AHanu3 1 HHTEpIIpeTanus pe3yabTaToB Bu3yann3ammu. /Cp/

Pasgen 2. Meroabs! MAIIMHHOIO 00y4eHUs

2.1

Pemaromiye nepeBbsi: OCHOBHBIE HOHATHs. Kiaccudukanus. JlepeBbs peleHuii. 5 2
OcHOBHBIE TTapaMeTphl JepeBa. JlepeBo peleHuil B 3a1auu perpeccur. Metox
Ommxkanmux cocenei. /Jlex/

2.2

Konnenus cirydaitaoro neca. CirydaiiHast BEIOOpKa TPEHHPOBOYHBIX 00PA3IIOB. 5 4
Ycpeanenue nporHo3oB. [Ipobnema nepeodbyueHns. MeTpuky KauecTBa MOJEIH.
TectupoBanre ROC AUC. /Cp/




23 Heiiponnsie cetu. MckyccTBeHHbIe HeHpoHBL. [leprientpon. O0ydeHue 5 4
Helipona. /Cp/

2.4 I'paguentHslii ciryck. J[poGiieHune 1miara npu rpaJiIu€HTHOM CITYCKE. 5 4
CroxacTHUYeCKHid TPaIMEeHTHBIN CITycK. MeTos Hauckopeiimero ciycka. /Cp/

2.5 Hetiponnas cets. Ongnocnoiinas moaenb. CBepTOUHbIE HEHPOHHBIE CETH. 5 4
CBEPTOUHBIH CIIOH, CII0H MOABBIOOPKH, TIOTHOCBS3HEIH cioil. LleneBas
¢Gynkwys. /Cp/

2.6 Pemarorue nepeBbs: ooydenue Moaenu. bubauoreku sklearn, pandas, numpy. 5 2
Bri6op mapamerpor mozenu. Kpocc-panuparms. [IpensaputensHas oopadboTka
JaHHBIX. TPEeHUPOBOYHBINA HAOOp JaHHBIX. TecTOBBII HAOOP HaHHBIX.
Mp/

2.7 bubnuoreku sklearn, pandas, numpy. Beibop mapameTrpos monenu. Kpocc- 5 2
Bananws. [IpeaBaputensHas 00paboTka JaHHBIX. TpeHNPOBOYHEIH HAOOP
JIaHHBIX. TecToBbIil HAOOP JaHHBIX.
/J1a6/

2.8 Kownmernus ciyuaitnoro jieca. CiydaiiHas BHIOOpKa TPEHUPOBOUHBIX 00pa3IIoB. 5 4
VYcpenuenne nporao3os. [Ipobnema nepeodydenus. Tunsl onmmOoK: true
negative, false positive. Merpuku kauectsa: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /Cp/

2.9 PacriozHaBaHKE PYKOMHUCHBIX HU(P. AJITOPUTMEI CITy4aifHOTO Jieca. 5 4
OnrumanbHBIE TapaMeTpsl Aepesa u jeca. /Cp/

2.10 HckyccTBeHHBIN HelipoH. Bxon, GyHKINS akTHBanuy (CHTMOMa, 5 4
runepOonmueckuii Tanrenc, SoftMax). [Ton6op Becos. /Cp/

2.11 OmnpeneneHue TOHATBHOCTH TEKCTA C IOMOIIBIO HEHPOHHBIX ceTel. bubmmorexu 5 4
tensorflow, Keras, Habop nanusix IMDb. /Cp/

2.12 bubnuoreka Keras. IToHOCBA3HBIN U CrIIaKUBAIOIIKI CI0H, CJIoi Dropout. 5 4
Pemienne npo6iiem nepeodydenus. /Cp/

2.13 Knaccudukamnus nzo0paxeHuit mo HecKOILKUM KiiaccaM (Oonee nByx). Habop 5 4
nanHbix Fashion Mnist. /Cp/

2.14 BHemHre ucTOYHUKY AaHHBIX A5 aHanu3a. Kuggle. [ToaroroBka qaHHBIX. 5 2
Pabora ¢ nzobpaxenusmu pazsoro ¢popmara. /Cp/

2.15 PacniosHaBanue 06pa3o. Kitaccudukanmys n300pakeHHA KONIEK U coDax. 5 4
bubmuorexka keras , ImageDataGenerator. JlocTimkenne 3a1aHHON TOYHOCTH
MOJIENT Ha BaJUJAIMOHHON BeIOOpKe. /Cp/
Pa3nen 3. CamocrosiTesibHasi padora

3.1 AJropuT™M 00paTHOTO PacPOCTPAHESHHUS OMMOKH. DYHKITNHM aKTHBALINY. 5 4
Ouenka pabotsr cetu. /Cp/

32 Kommbsroreproe 3penue. bubmmoreka OpenCV. CermenTarms n300pakeHui. 5 4
JlerekTupoBaHue 0ObEKTOB.
/Cp/

33 Kommeroreproe 3penue. budmmoreka OpenCV. OTcnexuBaHue TBHKYITHXCS 5 4
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JIHII.
/Cp/

34 OO6paboTka ecTecTBeHHOr0 si3bIka. OCHOBHBIE MOHATHS. TOKEeHE3alUs. 5 4
JlemmaTuzanus. /Cp/

3.5 O06paboTka ecTeCTBEHHOTO sA3bIKa. [lapcuHT 3aBrcuMocTel. PaciosHaBaHme 5 4
MMEHOBAaHHBIX cymHocTei /Cp/

3.6 Hamnucanue coOCTBEHHBIX KIACCOB IS OMMUCAHHS HEHPOHHOH ceTu. HelipoH. 5 4
Croit. Cetb. O0ydyeHnue Monenu. Boeinonuenue npeackasanus. /Cp/

3.7 MuHUMH3aIS 3HaYeHUS GYHKIMU TT0Tephb. OOyUeHHE: CTOXaCTHUCCKUI 5 4
TpafueHTHbIN ciryck. /Cp/

3.8 IMonroroeka x nexmmsm /Cp/ 5 2

3.9 Ioaroroka k naboparopHbIM 3aHsTUsM /Cp/ 5 4
Pa3nen 4. KoHTakTHBIE Yachl HA aTTECTALMIO

4.1 3auér /KD/ 5 0,15

5. OHEHOYHBIE MATEPHAJIBI

OHeHO‘-IHLIe MaTepualibl QJid TPOBEACHUA HpOMe)KyTO'—IHOﬁ aTTeCTaluu 06yanOHII/IXCH TIPUBEICHBI B IPUIIOKCHUN K

paboueil mporpaMMe JUCHUIIIAHBL.

(DOpMBI W BUABI TCKYLICTO KOHTPOJIA MO AUCHHUILIAHE (MOZ[yJ'HO), BU/IBI 3aﬂaHHﬁ, KPUTCPUHU HUX OLICHHUBAHUA,




pacmpeneneHue 0aIoB 10 BHAAM TEKYIIETo KOHTPOIs pa3padaThIBalOTCS MPENoAaBaTesieM JUCIUIUINHEI C YUETOM €€ CIIeIU(UKH 1
JIOBOAATCS JI0 CBEJCHHS 00Y4JaIOIMXCs Ha IEPBOM Y4eOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS MpEeofaBaTeNieM IUCIUIUTMHBI (MOXYIs) B paMKaxX KOHTaKTHOM
pabOTHI U caMOCTOATETBHOM paboThl o0yuaronmxcs. [ GuKkCHpoBaHHUS Pe3yNbTaTOB TEKYIIETO KOHTPOISI MOXKET HUCIIONB30BaThCs
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iutepatypa

6.1.1. OcHoBHasl 1UTEpPaTypa

ABTOpBI, COCTaBUTENTH 3arnaBue W3parensc On. aapec
TBO, TOIT
JI1.1 | Huxoneckwuii C. H. ABToMaTH3aus HHHOPMAMOHHOTO TOBSACHUS U Mocksa: | https://e.lanbook.com/bg
HCKYCCTBEHHBIH HHTEIUIEKT: YdeOHOe mocoone MUPOA,
2020

6.1.2. JlonoiHUTeJILHAS JJUTEpATypa

ABTOpBI, COCTaBUTEIH 3ariaBue Wznarensc 1. anmpec
TBO, TOJI
JI2.1 |Cunopxuna U.T. CucTeMbl HCKYCCTBEHHOI'O HHTEIJIEKTA. Mocxksa: | http://www.book.ru/bool
KunoPyc,
2020

6.2 NudopManuoHHbIe TEXHOJIOTMH, HCIOJIb3yeMble MPH OCYIIeCTBJIEHHU 00Pa30BaTEJIbLHOr0 Mpolecca Mo JUCHUIIJIMHE
(Moay.J10)

6.2.1 IlepeyeHb TNLEH3HOHHOIO U CBOOOIHO PAaCIPOCTPAHAEMOI0 IPOTPAMMHOIO obecneyeHus

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 Ilepevyens npogeccHOHATBHBIX 023 JaHHBIX U UH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | UndopmanmonHas cripaBoyHas cucteMa Texakcnept https://tech.company-dis.ru

6.2.2.2 | UudopmarmonHas cripapounas cucrema "'apant” http://www.garant.ru

6.2.2.3 | baza nannbIx ['ocynapcTBeHHBIX cTaHAapToB http://gostexpert.ru/

6.2.2.4 | baza nannbIx «XKene3nonopoxkHbie nepeBo3km» https://cargo-report.info/

6.2.2.5 | baza naHHBIX A7 KOHKYPCOB CPEIIU CIIEIHAIICTOB 10 00padOTKe JaHHBIX M MAIIUHHOMY 00ydeHHIo kaggle.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

7.1 | YaeOHble ayAnTOpHUH ISl IPOBEACHHUS 3aHSATHI JICKIIHOHHOIO THIIA, YKOMIIIEKTOBaHHbIC CIICIUAIN3UPOBAHHON MEOEIIbIO
1 TEXHHYECKUMH CPEJICTBAMH 00yJIeHHS: MyIbTUMEIUIHHOE 000pYIOBaHUE IS TPEAOCTABICHIS yIeOHOH HHpOpMAIIH
OOIBIIION ayTUTOPUU H/WIIN 3BYKOYCHIIMBAIOIee 000pyIOBaHUE (CTAllMOHAPHOE HIIH IEPEHOCHOE).

7.2 | YaeOHBIe aymuTOpHUH JUTS IPOBEACHUS 3aHATHI CEMHHAPCKOTO TUIIA, TPYNIIOBEIX U HHAWBHIYAIBHBIX KOHCYIbTalNi,
TEKYILETro KOHTPOJIS U IPOMEXKYTOUHOI aTTECTAIMHU, YKOMIUIEKTOBAHHBIE CIICLIMATM3UPOBAHHON MeOeNbIo 1
TEXHUYECKUMU CPEICTBAMH 00y4eHHUS: MyIbTHMEIMHHOE 000py/I0BaHHE /UM 3BYKOYCIIIMBAIOIee 000pYI0BaHHE
(cranmoHapHOE WM TIEPEHOCHOE).

7.3 | [TomerueHus st CAMOCTOSITEIIEHOM PabOTHI, OCHALIICHHBIC KOMIIBIOTEPHOH TEXHUKOH C BO3MOKHOCTBIO TTOIKITIOYCHHS K
cetr "MHTEpHET" M 00ECTIEUeHNEM JIOCTYIIA B AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

7.4 | [TomerneHus AL XpaHSHUS W TPODHIIAKTHISCKOTO 00CTYKUBaHHS yIeOHOr0 000pyIOBaHUS.

7.5 | JJabopatopuu, oOCHaIlleHHbIE CTIEIUAIBHBIM JIAOOPAaTOPHBIM 000PYAOBaHUEM: KOMITBIOTEPHON TEXHUKON C YCTAHOBJICHHBIM
I1O: Python, a Takke ¢ BO3SMOXKHOCTBIO TTOAKITIOYCHNUS K ceTH "MHTepHeT" 1 00ecTieYeHUEM TOCTYIA B 3JICKTPOHHYIO
“HPOPMAITMOHHO-00pa30BaTENFHYIO Cpelly YHUBEPCHUTETa
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(K00 u HaumeHo8aHue)

HanpasneHnHocTs (pohuiib )/crieruain3anus
ABTOMAaTHKa U TeJIeMEXaHHKa Ha JKCJIE3HOAOPOKHOM TPAHCIIOPTE

(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
06yquM51 10 JUCHUIIIINHE, O6€CH€‘-II/IB3.IOH_[I/IX JOCTHUIKCHUC HHaHI/IpyCMBIX pCSYHBTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®dopMbI TPOMEKYTOUHOM aTTecTaruu: 3auér, 7 cemectp/3PO 5 Kypc

Hepeqeﬂb KOMHeTeHHHﬁ, (l)Ole/IpyeMBIX B IIpouecce OCBOCHUSA TUCHUILINMHBI

Koz 1 HanMeHOBaHNE KOMIIETSHIINN Kox manmkaTopa JOCTIDKEHHS KOMICTESHITHN
OIIK-10: Crioco6eH (hopMyIHpOBaTh U PelIaTh HAYIHO- OIIK-10.3: Mcnonb3yeT METOIbl HCKYCCTBEHHOT'O MHTEIIJIEKTA
TEXHUYECKHUE 3a/1a4H B 00JIACTH CBOCH MPO(ECCHOHATBHOM (MamHHOTO 00YYCHMS) M aHAIN3a OOJIBIINX JAHHBIX JIJIS
JIeSITEeIbHOCTH pelIeHus MpUKIaIHbIX 3a7a4

Pe3yabTaThl 00y4eHHs 10 JMCUMILINHE,
COOTHEeCEHHbIE C MIIAHUPYEMbIMHU pPe3yJIbTaTaMU 0CBOeHHS 00Pa30BaTeIbHOI MPOrpaMMbl

Ko v HanmeHOBaHNE HHIUKATOPA O11eHOYHEIE
PesynbTarel 00yueHus O JUCIUILTUHE
JOCTHKEHUS KOMIIETCHIINHA MaTepHabl

OI1K-10.3: Hcnons3yer Metonbl | OOyJaroImuics 3HaeT. Bompocst (Nel -
UCKYCCTBEHHOI'O MHTEJUIEKTA (MALIMHHOTO | OCHOBHBIE METOJBI MAITMHHOTO O0yJIEHHUS; Ne20)

00yueHus) ¥ aHanu3a O0NBIIMX JAHHBIX JUI | KIaCCH(HKAIMIO 33]1a4 MAIIMHHOTO 00YUEHHUs; MCTPUKH
pelIeHus MpUKIIaJHbIX 3a/1a4 KauyecTBa MO/ieNH; GYHKIMU U METObI OMOINOTEKH
Pandas: query, tail, sample, head; metons! ¢punbTpanuu u
arperaiyu JaHHBIX; MPU3HAKH [1EPe00yUICHHOCTH MOICITH;
MeTo b1 OubanoTek sklearn, seaborn, matplotlib u numpy.
OO0yuaroniuiicst ymeer: 3amganus (Ne21 -
arperupoBaTh JaHHbIE cpeacTBaMu Python; BRIMOMHATS No25)

(hUIBTpanuIo JaHHBIX cpeacTBaMu Python; HacTpauBaTth
BEC HEWpPOHHA; BRIOMpATh THIT Kiaccupukaropa B
3aBUCUMOCTH OT ITOCTABJICHHOW 3a/1a4H; BU3yaJIH3UPOBATh
JTAaHHBIE cpefcTBaMu OMOIHoTeK pandas, seaborn,
matplotlib;

BBITIOJIHSATH MHOTOKJIACCOBYIO KJIACCU(HUKAIIUIO METOIAMH
oubauorexu sklearn;

CTPOWTH JE€PEBbs PEHICHUN U BBITIOIHATE 110 HUM
npeJiCKa3aHue.

OO6yuaronmuiics BaajeeT: 3anaHus (N 26-
HaBrikaMu OCTpOeHUS IepeBa pelIeHu; Ne30)

peanuszaiuy aIropuTMa ciayvaitoro jieca (Random
forest);

HallycaHUsl HEMPOHHBIX CETEH;

00yUYCHHS MOJICITH.

[TpomerxyTouHas arTecTanus (3a4eT) IPOBOJUTCS B OJHON U3 CIeAyIOmUX (hopM:
1) cobecenoBanue;
2) BemonHenue 3ananuil B OMOC YHuepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32IaHUA HJIN WHbIE MATEPHAJIBI [IJIs1 OLIeHKH 3HAHMI, YMeHH i, HABBIKOB
U (MJ1H) ONBITA AeATEeNTbHOCTH, XapAKTEPHU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETECHIIH I

2.1. TunoBble BONPOCHI (TeCTOBbIE 3a/1aHUs) [IJIsl OLIEHKH 3HAHMEBOr0 00pa30BaTeJbHOI0 pe3yJbTaTa

[TpoBepsiembIii 00pa3oBaTEIbHBIN pe3yIbTaT:

! TIpuBomsrcs THUIOBBIE BONPOCH M 3amanus. OLEHOYHbIE CPENCTBA, NPEAHA3HAYEHHBIE i NPOBEIEHUS ATTECTALIMOHHOTO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX NPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOUICKAT AKTyaJM3ald{d C Y9eTOM DPa3BHTHSA HayKd, oOpa3oBaHUS, KyJIbTYPbHI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH U



Kon n nHanmenoBanue WHAWKATOpa

OO0pazoBarenbHBIN pe3yabTaT
JIOCTHIKCHUSI KOMIIETCHIMN

OIIK-10.3: Hcnons3yer Metoabl | OOyyaromuiics 3HaeT:
HUCKYCCTBCHHOTO HHTEJUIEKTA | OCHOBHBIE METOJIbI MAIIMHHOTO OOYYEHUs; KJIacCU(HKALUIO 3a/lad MAIIMHHOTO O0YYeHHS;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENM; (YHKIMH W MeToasl OmOiamoreku Pandas: query, tail, sample,
OonpmMX JaHHBIX A4 pemenus | head; meroasl QUIBTPalMU W arperanyy JAHHBIX; TPU3HAKH MEPEOOYUYECHHOCTH MOJIEIIH;
MPUKIIAIHBIX 327129 MeToabl OnomoTek sklearn, seaborn, matplotlib m numpy.
3anmanue 1
MammHHOe 00y4eHne —
a) CrenuaIM3UpOBAaHHOE MPOTPaMMHOE penreHue (Min Habop peIIeHHit), KOTOpOe BKIIIOYAeT B ce0st BCe HHCTPYMEHTHI JIIst
M3BJICYCHHS 3aKOHOMEPHOCTEH U3 CHIPHIX JAHHBIX
b) ora rpymnmposka 06nekToB (HabimromeHuit, COOBITHIT) HA OCHOBEIAHHBIX, OIIMCHIBAIOIINX CBOMCTBA 0OHEKTOB
C) HaboOp JaHHBIX, KaX/as 3aMMICh KOTOPOTO MPEACTABISACT cO00i yueOHbIi MprMep, COMepIKaINi 3aIaHHBIIT BXOJHOW HAbOP
JTAaHHBIX, © COOTBETCTBYIOIIHI €My NPaBUIIBHBIA BBIXOTHON pe3yIbTaT
d) mnompasmeneHHEe UCKYCCTBEHHOI'O MHTEIUICKTA M3YYAIOUMIMI METOBI MOCTPOCHHUS AITOPUTMOB, CIIOCOOHBIX 00y4YaThCs Ha
JTAaHHBIX

3aganue 2
Cpenu mpeioKeHHbIX 33184 MAIIHHHOTO O0YYCHHS YKAKHUTE 3a0a491 PErPecCHn
a) [Ilowck HeraTHBHBIX OT3BIBOB Ha (HIIBM Ha CaiiTe KHHOKOMITaHUH
b) Anropurm ¢unbTpaimu cama
c) IlpenckasaHue CpoKa OKYHaeMOCTH POCKTA
d) Ilpencka3saHue peIHOYHON CTOMMOCTH KBAPTHPEI
e) IlomCK MOIICHHUYECKHUX TPaH3aKIUii

3amanue 3
K 6ubnuorekam ananu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3aganue 4

Kakwue u3 nepednciieHHBIX KOMaH] BepHYT AaHHbIe st Poccnn n 3umbabdBe?
a) res.query(‘country == ["Russia","Zimbabwe"])
b) res.query(‘country == "Russia" | "Zimbabwe"")
c) res.query(‘country == "Russia" | country == "Zimbabwe"")
d) res.query(‘country == "Russia" & country == "Zimbabwe"")
e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f) res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3aganue 5
OTMeThTe BEpHBIE YTBEPKACHUs 00 anroputMe ciiydaiiHoro jeca - Random Forest
a) UroroBbIM npejicKkazaHuEM MOJICIH SBJISETCS MPeCKa3aHne CIydaiHoro aepesa
b) Tlapamerpsl w1 kaxaoro aepepa (riryoHHA, MUHUMAIBHOE YHUCIIO 00PA3I0B B JUCTE U T.JI.) BRIOUPAIOTCS CITyYaiHO
¢) Kaxmoe nepeBo B jecy moiydaer cly4ailHpli MOAHAO0D TaHHBIX
d) Ywucno nepeBbeB B JieCy BHIOMpPAETCS CaydailHBIM 00pa3oM
e) IlpexckaszaHue MOJENH - YCPEAHEHHBIE MPECKa3aHMs JEPEBER

3amanue 6
Kakoit atpu0yT oTBe4aeT 3a MUHUMAaJIbHOE YUCII0 00pa3moB B mcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 7
Kakoii arpuOyT 0TBE4aeT 32 MUHHUMAJILHOE YHCIIO 00pa3LoB B y3Je AJIs pa3iesieHus?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBexyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTINK OIIEHOYHBIX CPEJICTB.



3anmanue 8
OTMeThTe BEpHBIC YTBEP)KACHUS O BIMSHHUU IapaMeTPOB PEILAOLIEro IepeBbs Ha NepeodydeHue
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIlIe TCHACHLHS K EPEO0yICHHIO
b) UYewm menbiue 3HaueHne min_samples_leaf, TeM MeHblLIe TCHACHIUS K IEPEOOYUCHHUIO
C) UYewm MeHbIie IIyOHHA JepeBa, TEM MEHBIIE TCHACHIHS K IEPEOOYICHUIO
d) TmyOwHa mepeBa HUKAaK HE BIUSET HA €TO MEPe00yIEHHOCTh
e) UYem MeHbIle 3HaUCHHE TapameTpa max_leaf nodes, TeM MeHbIIIe TCHICHIUS K TIEPEOOYUCHHUIO

3amanue 9

Kakoit xmaccudurarop He0OX0IUMO HCIIONB30BATE AJIS MPEICKa3aHusd pa3Mepa 0JOOPEHHOTO KPEIuTa 110 3aIaHHBIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

3aganue 10
OTMeThTe BEpHBIE YTBEPIKACHUS O AEPEBbSIX PEIICHHUH.
a) ueM MeHbIIIe CBOWCTBO gini, TEM OXHOPOIHEE IPHUMEPHI B JIHCTE
b) cBoiicTBO gini onpeaenseTcst TONBKO IS IUCTHEB, HO HE AJIS Y3II0B
C) CcBOWCTBO samples yKa3pIBaeT HA KOJMYESCTBO MPHMEPOB B y3JIe
d) mapamerp gini, BO BceX JMCTBSAX JOJDKEH HMETh OJMHAKOBBIC 3HAYCHHS

Saganue 11
OTMeThTe BepHBIE YTBEPIKJICHHS O CIIydaifHOM Jece
a) uem GoJbIIIE IEPEBLEB B JIECY, TEM JIyUIlIe KAYECTBO MPEICKa3aHUSI
b) Bpems HacTpoiiku 1 PabOTHI CITyYaHOTO Jieca YBEINYUBACTCS MIPOMOPIHOHATBHO KOJIHYECTBY JAEBEPEB B JIECY.
C) chydaiiHbIi Jlec IPUMEHUM /IS PEIICHHS 3aa4 PErpeccuu
d) chyuaiiHblii Tec TPUMEHNM /IS PEIICHHS 3a1a4 KIacCupUKaIN

Saganue 12
OTMeTbTe BEpHBIC YTBEPKICHUS
a) RandomizedSearchCV Haxoaut nydinyro KOMOWHALIMIO TAPAMETPOB IS IepeBa PeIICHHH
b) RandomizedSearchCV pabotaer ObicTpee, uem GridSearchCV
c) GridSearchCV Haxomur nydmryr0 KOMOMHALMIO IapaMeTpoB Ul JepeBa, M3 TeX 3HAYCHUH MapameTpoB, 4TO ObUIH
nepeiaHsbl
d) RandomizedSearchCV maet Gonee TouHOe npeckasanue, uem GridSearchCV

3amanue 13
Bribepure U3 criucka 3aaa4qu KiaccuhuKaum:
a) pasnenuth 1o Gororpaduu KUBOTHBIX Ha KONIEK U cO0aK
b) npenckasare cTOMMOCTH KBAPTHUPHI 110 33JAHHBIM [TApaMETPaM
C) pa3nenuTh rpuldbl Ha CheJOOHBIE U STOBUTHIE
d) crpynmnupoBarh TEKCTHI [0 UX IMOLUOHATIBHON OKpPaCKe

3aganue 14
OTMeTbTe BEPHBIE YTBEPKACHHS
a) B kadecTBe mepeMeHHBIX T O0YUCHUS JepeBa MOTYT OBITh HCIIONB30BAHbI KaK KOJMYECTBEHHBIE, TAK U KATETOPHAIbHBIC
MIPHU3HAKA
b) JlepeBss perrennit MOTYT peraTh 3a1a4y KIacCHOHKAIMU C TIPOM3BOIBHBIM YHUCIOM KITaCCOB
€) UYewm mensbine 3HadeHue min_samples_leaf Tem TouHee OyayT mpeacka3aHus Ha TPSHHPOBOTHOMN BBIOOPKE
d) UYewm mensbime 3HaueHue min_samples_leaf Tem TouHee OyayT MpecKka3aHUs HA TECTOBOM BBIOOPKE

3anganue 15
Ooyyaromnias BeIOOpka (X _text, y test) aTo —
a) BriOopKa, M0 KOTOPOH HACTPAMBAIOTCS ONTUMANBHBIE TAPAMETPhI JepeBa
b) Beibopka, Mo KOTOPOil OLICHUBACTCS KAUSCTBO MOJIYYSHHOTO JepeBa PeIICHU
C) BrIOopKa, MO KOTOPOH OCYIIECTBIAETCS BBIOOP HAMITYYIIeH MOJEIN U3 MHOXKECTBA MoJIeeil
d) MHOXeCTBO IEeNeBbIX 3HAUCHHUI JUTS TAHHOTO Habopa TaHHBIX

3amanue 16
[Ipu oOyueHnH HEKOTOPOIl MOETH HA TPEHUPOBOYHOM BEIOOPKE M OIIEHKE €€ KauecTBa Ha TECTOBON BBIOOPKE, MOIydYeHA OOIbIIast
pa3HHIa MEXAY 3HAUYCHISIMA METPUK Ha TPEHHPOBOYHOH 1 TECTOBOH BEIOOPKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Mogzenb nepeobydena

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT paclpeeeHus B TPEHUPOBOYHON

€) Mozenb Heo000yUYeHA

d) Mogesb umeanbHO HACTPOCHA

3amanue 17




Data — pandas.DataFrame, pasmepom 20 na 20. Kakue u3 npeaioKeHHbIX KOMOMHALIMN HE BBI3OBYT OLIMOKY?
a) Data.iloc[[1,4,5],0:3]
b) Data.iloc[[0,15], [1,5,-1]]
c) Data.iloc[[1,4:15],0:3]
d) Data[1:5,[1,6]]

3amanue 18
Kakwe cTpoku mo3BOJISAIOT 0TOOpATh 5 IepBHIX CTPOK naTadpaiima data (MHAEKCH MocIenoBaTeIbHOCTD yrcen oT 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
c) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3aganue 19

B kakux ciydasx MOXeT OBbITh UCIIOJIb30BaHa CTyIEeHYaTast (PYHKIMS aKTHBALMN?
a) OrmpenenuTh K CheMOOHBIM HITH HECHETOOHBIM OTHOCHUTCS TPHG?
b) Onpenenuth kK KaKOMy U3 TpeX KIIAcCoB (setosa, vercicolor, verginica) OTHOCHTCS HPHC?
C) Pa3nenuTb TEKCTHI Ha HEHTpaJbHBIC, HETATHBHBIC M OJIOXKHUTEIbHbIC.
d) IIpenckasats pazMep 3apaOOTHOI IIATHI CHELHANNCTA [0 ONPEACICHHBIM TapaMeTpaM.
e) PazngennTh M300pakeHUs Ha COAEPIKAILIE U HE COJCPIKALINE OTKPBITHI OTOHB.

3aganue 20
Kakoe 3Ha4eHHEe MOXKET MMETh B3BEILICHHAs CyMMa BXO/I0B HEHpOHA (110 MCII0Ib30BaHUs aKTUBALIMOHHOM ()yHKIIUH)
a) [-11]
b) [0,1]
¢ (-11)
d) (-o0.+ o0)

2.2. TunoBble 3aJaHUs /sl OLIEHKH HABBIKOBOI0 00pa30BaTeJLHOI0 pe3yibTaTa

[TpoBepsiemblil 00pa30BaTENbHBIN pe3ysbTaT:

KO,Z[ 1 HAMMCHOBAHUEC

HWHIUKATOpa TOCTIKEHUS OO0pa3oBaTeNbHBINA PEe3yIbTaT
KOMIICTCHIINU
OIIK-10.3: Ucnone3yet MeToabl | OOyuaroumiics ymeer:
HCKYCCTBEHHOTO MHTEIIEKTa arperupoBaTh JaHHBIE cpeacTBaMu Python; BEIMOMHATE GUIBTPALINIO JAHHBIX CPEICTBAMHU
(MamHHOTO O0YUYECHHS) U Python; HacTpanBaTh Bec HEHpPOHHA; BEIOUPATH TUI KJIacCU(PUKATOPA B 3aBUCUMOCTH OT
aHanmm3a OONBINNX JAHHBIX JUIS MOCTAaBJICHHOH 3a/1a4i; BU3YaJIN3UPOBaTh JaHHBIC CpeAcTBaMu OMOIHOTeK pandas, seaborn,
pelIeHns MPUKIIAIHBIX 3219 matplotlib; BeImOIHATH MHOTOKIIACCOBYIO KiIacCH(pUKALIUIO MeTOAamMu OubmnoTeku sklearn;

CTPOMTH ACPEBbs peH.IeHI/Iﬁ U1 BBIIIOJHATD IO HUM IIPEACKA3aHUC.

Saganue 21

Otkpoiite Jupter notebook, co3maiite ¢aiin lab2 <ama Qammms>.ipyng (Hampumep, lab2 tiuzhna.ipynb), moxkmounTe
oubnmorekn numpy u pandas u npouTtute naHHbIe U3 (aiina StudentsPerformance.csv B natadpeiim sp.

[Momy4anTe pacnpeneneHne YUCIOBBIX BEIHMYHMH aTadpeliMa Sp UCTIONb3ysl 0a30BbIe METO/IbI BU3yalu3aluu Oubinorexy pandas.
WNmnopTupyiite Ombimmorexky Seaborn. Mcmoms3ys wuHTepdeiic A MOATOHKM PETPECCHOHHBIX MOJeNell K  yCIOBHBIM
MOJMHOXECTBaM Ha0oOpa JIaHHBIX BhIBEAMTE rpadUK yCreBaeMOCTH 10 MaTEMATHKE M YTEHHIO C Pa3[elICHUEM IO TI0JTy.

3amanue 22

3arpysurte Moayau 6nbarnoTek numpay u matplotlib, a Taxke moaynu 6ubnuoreku Scikit-learn, HeoOxoauMBbIe I pabOTHI C JPEBOM
pewrenuii. 13 sklearn.datasets parpysure TectoBblii Habop iris. M3yuure cTpyKTypy HOJlydeHHOro Habopa AaHHbIX. B HaGope 150
9K3eMIUIIpoB ("CTPOK" B MPHUBBHIYHON HaM TepMHHOJIOTHH). KakmoMy 3K3eMIUIIpY COOTBETCTBYET YEThIpE YHMCIIOBBIX aTpuOyTa
(MHa YamencTHKa B CM; IIMPHHA YaIIeINCTHKA B CM; JUTMHA JIETIeCTKa B CM; LIMPUHA JIETIECTKa B cM) 1 Kiacc (‘setosa’, 'versicolor',
'virginica'). T.e. 1aHHBI HaOOp MO3BOJISET PEMINTH 33/a4y KiacCU(HKAIMM, OTHECEHHs PacTeHHs "MpUC" MCXOIS M3 IIUPUHEI
JIETIECTKOB, JUIMHBI YaIIEINCTHKA U T.J. K OHOMY U3 Tpex KinaccoB. Co3naiite nemoHcrpatuBHbli Decision Tree knaccuduxarop,
UCTIONBb3Ysl OJTHOMMEHHBIN Kiacc 3 Oubmmorexu sklearn m coxpanute ero B nepemeHHylo dt. J[is paspeneHus MHOXKecTBa Ha
TECTOBOE€ W TPEHHUPOBOYHOE HCHOJIB3yWTe MeToX train test split. OToOpas3ure MNOIYYEHHOE NEpeBO peIeHHH Tpaduvecky,
ucnonp3yiite meron plot_tree

3amanwne 23

3arpys3ure JaHHBIE W3 BCTpOeHHOTO Habopa load digits. JlanHble mpeacTaBiaroT coboi Habop u3 1797 pyKOMHUCHBIX M300paKeHNH
mudp pasmepamu 8 Ha 8. Kakaast kapTHHKa IpeCTaBIeHa MAaCCUBOM M3 64 3HAYSHH IBETa JJIS KaXIOH sTUeHKH W300paKeHIsI.
OOy4uTe IepeBO PEHICHUN U MOJYYHTE MpeJCcKa3aHue Ha TECTOBOW BhIOOpKe. Busyanusupyiite mpejckaszaHue, yKaKUTe TOYHOCTh
JUTSL IOJYYEHHOTO JepeBa.




3anmanue 24.

3arpy3uTe BCTpOSHHBIH Habop boston.

Habop nannbix boston npencrasmiseT co6oii cioBaps ¢ kirouamu data, target, feature names u DESCR. Kitouy data coorBercTByeT
MacCHUB CIHCKOB:

{'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 crpouke 13 uncioBrIX 3HaUeHWH. Bama 3amada HaiiTa onmmcanne Kakaoro u3 Hux. Tax nepBoe 3Hadenue (6.3200e-03
0.00632) 3T0 ypOBEHH NPECTYNHOCTH Ha TYIIy HACEICHUS.

IocTpoiiTe nepeBo pemIeHUH, IPENCKa3bIBAIOIIEE CTOMMOCTD JKIIIbS TT0 MMEIOMIMMCS JaHHBIM. OOpaTuTe BHUMaHHE, CTOMMOCTh
JKHJTBS - BeJIMYMHA HeTIpephIBHAS, U AepeBo kiaccudukannu DecisionTreeClassifier Ham He momoinéT. st mpeacka3anus 3HAYCHUS
1eneBoil GyHKIMH HYXHO perpeccronHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce nepeBbs Ha JaHHBIX bOston IO CIIETYIOLIUM ITapaMeTpaM:

MaKcHMaJibHas IiyOuHa - oT 2 10 15 ypoBHe#

MHHUMAaJIBHOE YUCIIO0 TIPO0 11st paszeneHus - ot 2 1o 10

MHHUMAaJIBHOE YUCIIO0 TIpo0 B sucte - ot 1 1o 10

OtoOpazuTe JTydiiue napameTpsl U JIydliee JepeBo.

3amanue 25.

3arpy3uTe BCTpOCHHBIN Habop boston.

Wzyante ocrampHbIe aTpuOYTH Kiaccudukaropa. Co3maiite Monmenbs RandomForestClassifier ¢ 15 mepeBbsMu m MakCHMalTbHOU
rryOuHOM paBHOU 5 ypoBHsM mist maHHEIX digits load().

OOyunre momy4eHHyI0 MoJenb. BeimonanTe npenckasanue. [TocunTaiite TOUHOCTH (Score) [uis neca.

VYKaxuTe TpU CaMbIX BaKHBIX MapaMmeTpa Ajsl JAEPEeBbEB pEIICHHH B CO3JaHHOM JIeCy, HCIOJb3Ys, Hampumep, arpuoyT
feature_importances_.

OIIK-10.3: Hcnone3yer Mmeronsl | OOydarommiics BIajieeT:

HCKYCCTBEHHOT'O HHTeNNeKTa | HaBbIKaMu [OCTPOEHUs IepeBa PeleHuil.

(MamMHHOTO ~ OOYJeHMS) u | HaBsikamu peanusanuu aqroputMa ciydaitnoro neca (Random forest)
aHanu3a OOJIBIIMX JaHHBIX A4 | HaBbIKaMu HaITMCaHUS HEMPOHHBIX CETEM.

PEIICHHS IPUKJIAAHBIX 32134 Hagbikamu 00yUeHHUs MOJIETIH.

3aganue 26

3arpy3ute OaHHBIE W3 BCTpoeHHOro Habopa load digits. Co3maiiTe KiaccHpUKATOp, CO CIEAYIOMIMMH IapaMeTpaMH JepeBa:
MaKcHMaJlbHas TITyOuHa - 5 ypoBHEH, MUHHMAJIbHOE YHCIIO 00BEKTOB B JIUCTE - 4.

Paznenure mony4eHHbIe JaHHBIC HA TPEHUPOBOYHBIN M TECTOBBIH HAOOpPHI NaHHBIX, 75% u 25% coorBercTBeHHO. [Ipenckaxure
KJIaCChl, K KOTOPBIM IIPUHAJUIC)KAT JaHHbBIE U3 TECTOBOM BHIOOPKH, COXpaHUTE Pe3ybTaT Mpeacka3aHuii B nepemMeHHyto predicted.

3amanue 27

3arpy3uTe BCTpOEHHBIH Habop boston.

Habop gannbix boston npezacrasiser codoii cioBaps ¢ kitodamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYyeT
MacCCHB CIIFICKOB:

Ucnione3ys anroputM ciydaiinsiii jgec (random forest) Cosnmaiire mogens RandomForestClassifier ¢ 20 aepeBbsiMu 1 MaKCUMAaIbHOM
rIIyOUHOUM paBHOU 5 ypoBHSAM IS JaHHBIX. OOy4YuTe MOJYUYEHHYIO MOeNb. BeimonHute mpeackasanue. [locuutaidTe TOYHOCTH
(score) mus Jieca

3aganue 28

Wmnoprupyiite Habop nanubix Fashion MNIST (manueie 6ubnuoteku Keras), comepxamumit 70 000 u3o0paskeHU# 31E€MEHTOB
OJICXKIbI B IPAJIALIUIX CEPOro, B pa3pelieHnn 28x28 mukceneil.u npoutuTe qaHHbIe/

Paznenure Habop Ha TPEHMPOBOYHBIH U TECTOBEIN B ponopuu 85/15.

Busyanusupyiite nepBbie JecsTh 00BEKTOB M3 TPEHHPOBOYHOTO HabOpa.

ITocTpoiiTe HEHPOHHYIO CETh, COCTOSILYIO U3 TPEX CJIIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO..

3ananue 29

Ckauaiite nannble ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Jlist ckaunBaHust HEOOXOIUMO MPONTH IPOLEAYPY
peructpanyu. Pacrakyiite apXuBbl train.zip u test.zip ¢ JaHHBIMU B KaTaJore CO CBOMM IPOCKTOM.

B xarasore train co3naiite 1Be nanku cat u dog. PazHecure n3o0paskeHns U3 KaTajora train 1o BHOBb CO3/1aHHBIM ITarnkaM. Ber Moxer
caenath 3To BpyuHyro (0 6ammoB) win nporpammuo (1 6amn) ucronb3yst MeTos! si3bika Python. Bam monamoburcs 6ubnmoreka os
Y METO/BI CTPOK.

CrenepupyiiTe natacera U3 H300paXeHUH UCTIONB3Ys MeTox oubmmoTekn keras ImageDataGenerator.

C nomosio Metoza flow from directory co3nmaiite renepaTop JaHHBIX Ha OCHOBE M300pakKeHHH M3 KaTaora.

HWccnenyiite nomy4eHHbIN TeHepaTop. BeiBenuTe Ha 9kpaH, u3ydure Gopmy.

IIpoBenute oOpaTHYIO onepaluio. Buzyanmsupyiite nepsbie MATh 00BEKTOB M3 MOITYYSHHOTO Habopa TaHHBIX.

Pacmenure nMmeromuecs naHHble Ha Tpu Habopa (train,test,validation), 6o wcmoNB3yiTe NaHHBIC U3 apXUBa test, MOJTOTOBUB HX
COOTBETCTBYIOIIUM 00pa3oMm.

CaMocToATeIHHO co3aiTe 1 00yINTE HEMPOHHYIO CETh IS pa3IMICHHS KOIIEK U cobak (1o mpuMepy 1abopaTopHOii 5, yacTh 2).
JlobefiTech TOYHOCTH MOJICNT Ha BAIMAITMOHHOM BEIOOpKE He HIvke 80%
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Peaymsyiite kiacc Neuron OCYIIECTBISIFOLIMN BBIMOMHEHHE (QYHKIMH =x1*wl+x2*w2 +.. +xnwn+b (1), rme X — 3HaueHus,
NOZIaHHBIE HA BXOJI, W - BEca BXOZIOB, a b - cMeleHue. B kauecTBe QyHKIIMM aKTHBALMK UCIIOIB3YHTE CUTMOULy. Y 0eauTech, 4To
CO3JJaHHBII BaMH HEHpOH paboraet. J{Jst 7TOro caMoCTOSTENBHO 3aJaliTe Beca M CMEIIEHHS M 3HAYCHUS BXO/IOB U IIPOBEPHTE OTBET.
CobGepure U3 HEHPOHOB MPOCTEHIIYIO0 HCKYCCTBEHHYIO CETh, COCTOSIYIO M3 TPEX CJIOEB: BXOJHOTO, CKPBITOTO U BBIXOJHOTO.
CKpBITBIH €J10#1 — 3TO JTF000H CII0M MEXTY BXOAHBIM (TIEPBBIM) CIIOEM CETH U BBIXOAHBIM (TI0ceHUM ). CKPBITBIX CJI0EB MOXKET OBITh
HECKOJIBKO!

2.3. [lepeyeHb BOPOCOB /ISl MOATOTOBKH 00YYAKOIIMXCS K MPOMEKYTOYHOM aTTecTalluu

HUckyccrBennslit naTeuiekt. OcHOBHBIE moHATHSA 1.
MamuHHOE 00ydeHHe.
I'my6Gokoe obyueHme.
OOyueHmne ¢ yaurteneM U 0e3 yIUTes.
OCHOBHBIE MTOHATHS aHAJIN3a IaHHBIX. JlaHHBIE, MOJIeNb, 00pabOTKa TaHHBIX.
MeTtoznonorudyeckre IpUHIMIIEI aHATTU3bI JAHHBIX.
Ienu, sTamnsl, METOAB! M TEXHUKU aHATIN3A JAHHBIX.
QunbTpanys rpynnupoBKa U arperarys JaHHbIX.
Busyanuzanus 1aHHBIX.

. Buzyanuzanus nanueix B Phyton.

. Bmyammzamus B Pandas.

. bubmmotexkn Seaborn nu Matplotlib

. Pemaromyie nepeBbsi: OCHOBHBIE TIOHATHSL.

3agava Kkinaccudukanym.

. JepeBps pemenuil. OCHOBHBIE TapaMeTpPhI AepeBa.

. HepeBo penreHuid B 3aJa4 perpeccui.

. Merop Gnmmkaimmx coceneil.

. Konuenmus ciyvaiiHoro jeca.

. Cnyuaiinas BbIOOpKa TPEHHPOBOYHBIX 00pa3LOB.

. YcpenHeHue IporHo30B.

. IIpobnema nepeoOyucHuUS.

. Tumsr omm6oK: true negative, false positive.

. Merpuku kadectBa mojenu: Precision, Recall, F1 score.

TectupoBanue ROC AUC.

. Heiiponnsle cetu.

. MlckyccTBeHHBIE HEHPOHBI.

. OyHKUMU aKTUBALMU HEUPOHA.

. IepuenTpos.

. Oby4eHue HeHpoHa.

. I'panuenTHbli ciyck.

. [pobrneHue mara npyu rpaJieHTHOM CITyCKe.

. CroxacTH4ecKHi rpaIneHTHBIN CITYCK.

. MeTon Hauckopeuiero ciycka.

Heiiponnas cetb.

. OnHocioiiHasg MOAEb.

. CBepTOYHbIE HEMPOHHBIE CETH.

. CBEPTOYHEIH CII0#, CI10#1 TOIBEIOOPKH, TTOTHOCBS3HBIHA CIOM.

. LleneBast QpyHKIMS.

. 3amauym pacrno3HaBaHHs 00pa30B.

. Knmaccudukarus o6beKToB.

. TTouck nzo6paxxeHus mo oopasiry.
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3. MeToauveckne MaTepualibl, ONpeaesionue NpoueIypy U KpUTEPUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIM NIPH NIPOBEACHUHU NPOMEKYTOYHOM aTTECTALlUH

Kpurtepun popMupoBaHus OLIEHOK 110 0TBETAM HAa BONIPOCHI, BHINOJHEHHIO TECTOBBIX 3aaHUI

- OIICHKa «OTJIMYHO» BBICTABIACTCA OOYyYaIOIIEMYCs, €CIIM KOJMYECTBO MPABHIBHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLIGHKA «XOPOIII0» BHICTABIIAECTCS 00yUYaIOMIEMYCsl, €CITH KOJTHYECTBO MPABUIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aTaHHBIX BOTIPOCOB,;

- OLIEHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABISACTCS OOYJAIOMIEMYCs, €CJIM KOJMYECTBO IPABUIHHBIX
OTBETOB Ha TECTOBBIE BOMPOCH! —/5—60 % oT 0011ero o0bEMa 3aJaHHBIX BOTIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYYAIOIIEMYCs, €CIH KOJHMYECTBO IMPaBUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.



Kpurepun ¢popmMupoBaHusi OLEHOK 0 Pe3yJbTATAM BbINOJHEHUS 3aJaHU I

«OTAUYHOY» — CTAaBUTCS 32 PadOTY, BHIITOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOO0K U HEAOYETOB.

«Xopomio» — cTaBUTCS 332 PadOTy, BBIMOJHEHHYIO TIOJHOCTBIO, HO TIPY HAJMYWHU B HEH He Oosee OJHOMH
HEerpyOo# oIMOKM M OIHOTO HEAoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPHUTEIBHO» — CTABUTCS 33 padOTYy, €Cii 00YyJalOUIHiiCs MTPABHILHO BHITIOJHWI HEe MeHee 2/3
Bcell pabOTHI WM JOMYCTHII He Oojiee OHOW Tpy0oil OMMOKM M IBYX HEIOYETOB, HE Ooiee OAHON TpyOoi u
OJIHOM HerpyOoi ommuoOKu, He Oosiee TpeX HErpyObIX ONMTMOOK, OJTHOW HETPyOOoil OMMMOKH U IBYX HEJIOYETOB.

«HeynoBJ1eTBOPUTEJIBHO» — CTABUTCA 32 padOTy, €CIIM YHCIIO OMMOOK U HEJIOUYETOB MPEBBICUIIO HOPMY
IUTsL OLIEHKH «yJIOBJIETBOPUTEIHLHO)» WIIH MTPABUIIBHO BBHITOJIHEHO MEeHee 2/3 Bcelt paboThl.

Buowvl owubox:

- 2pybOble OwubKU: He3HaAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeleHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeleHUll, HePAYUOHAIbHBIL 8b100P X00A PeueHUsl.

- He0ouembl. HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324eTy

«3a4TeH0» — CTY/IEHT IEMOHCTPUPYET 3HAaHUE OCHOBHBIX pa3/eioB IIPOrpaMMbl H3y4aeMOro Kypca: ero
0a30BBIX TOHATHA W (YyHIAAMEHTAIBHBIX MPOOJIEeM; MPHOOpPEn HEOOXOAWMBbIE yYMEHHUS M HABBIKH, OCBOWII
BOIIPOCHI MPAKTUYECKOTO MPUMEHEHHS MTOTYYEHHBIX 3HAHUH, HE IOMYCTHIT (PaKTHYECKUX OIIMOOK IPH OTBETE,
JIOCTaTOYHO TIIOCIEIOBAaTEIbHO M JIOTMYHO H3JIaraeT TEOPeTHYECKUH Marepual, [OMyCKas JIMIIb
HE3HAYUTENbHBIC HAPYIICHHUS TTOCIIEI0BATEILHOCTH U3JIOKEHHSI 1 HEKOTOPhIE HETOYHOCTH.

«He3auTeH0» — BBICTABIISIETCSI B TOM CIIydae, KOTJa CTYJISHT AEMOHCTPHPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/1eJI0B IPOrPaMMBbl H3y4aeMOro Kypca: ero 6a3oBbIX NOHATUH U (PyHIaMEHTAIbHbIX Ipo0iaeM. Y
9K3aMEHYeMOro c1a00 BBIpa’KeHa CIIOCOOHOCTh K CAMOCTOSITEIbHOMY aHAJTUTUYECKOMY MBIIIICHUIO, UMEIOTCS
3aTpyJHEHUS B M3JIOKEHUHM MaTepHaia, OTCYTCTBYIOT HEOOXOJMMbIE YMEHHS U HaBBIKH, JOIYIICHBI IpyObIe
omurOKH W HE3HAHWE TEPMHUHOJIOTHMH, OTKa3 OTBEYATh HA JIOTIOJIHUTEIBHBIE BOIPOCH], 3HAHHWE KOTOPBIX
HE00XO0AUMO JJIs IOJTYUYEHUS TOJT0KUTEIbHON OLIEHKH.
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