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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

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

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

Hukn (paznen) OIT: | b1.0.22.01

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

(MOJILYJIST)

OIIK-4 Crioco0eH MOHNMATh MPUHIUIIBI PA0OTHI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH 1 UCTIOIH30BATh UX JUIS PEIICHHUS
3a/1a4 poh)eCCHOHAIBHON 1esITEIbHOCTH

OIIK-4.4 Hcmonb3yeT METOABI HCKYCCTBEHHOI'O HHTEJIEKTa (MAIIMHHOTO O0OYUCHNUS ) ¥ aHAIM3a OOMNBIINX JAHHBIX U PEIICHHS
HPUKJIAJHBIX 337129

B pesynabrate ocBoeHUsi AMCUMIIIMHBI (MOAYJIs1) 00y4YalOLINiics 10/2KeH

31

3HaThb:

3.1.1

OCHOBHBIE€ METOJIBI MAIIIMHHOTO 00YUSHMS; KJIAaCCH(HUKAIIHIIO 33124 MAITHHHOTO 00yJIeHHs; METPHUKH Ka4eCTBa MOJICTIH;
¢yaxnun u Metons! 6ubmmoreku Pandas: query, tail, sample, head; meTons! ¢punbTpanuu u arperayy JaHHBIX; IPU3HAKA
nepeo0yIeHHOCTH MO, MeTobl onbmuotrek sklearn, seaborn, matplotlib u numpy.

3.2

YMmeThb:

3.2.1

arperupoBaTh AaHHbIC cpencTBamMu Python; BRIMONHATE GUIBTPAIHIO AJaHHBIX cpeacTBaMu Python; HacTpauBaTh Bec
HeWpOHHA; BBIOUPATh THIT KJIaCCU(HUKATOPA B 3aBUCHMOCTH OT ITOCTABJICHHOM 33/1a4H; BU3YaIU3UPOBATh TaHHbIE
cpenctBamu 6ubMoTeK pandas, seaborn, matplotlib;

3.2.2 | BBIIOTHSTH MHOTOKJIACCOBYIO KJIacCH(MKAIIMIO MeTonamMu Oubinoreku sklearn;
3.2.3 [ cTpouTh AepeBbs peIICHNUI U BBITIOTHATH 110 HUM IpeICKa3aHue.
3.3 | Baagerts:
3.3.1 | mocTpoeHus aepeBa pelieHui;
3.3.2 | peanu3anuu anropuT™a cirydaitHoro neca (Random forest);
3.3.3 | HanucaHusl HEMPOHHBIX CeTel;
3.3.4 | oOyueHus MOAETH.
4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMNHbI (MOAYJISA)
Kon HaumeHoBaHue pa3eioB M TeM /BH] 3aHATHS/ Cemectp | Yacos | IIpumeuanue
3aHATUSA / Kype
Pa3gen 1. BBegeHne MCKyCCTBeHHBIH HHTENIEKT
1.1 HUckycctBeHHbIi nHTEIUIEKT. OcHOBHEIE TOHATHA M. MammHHOe 00ydeHue. 5 2
I'myGokoe o0yuernne. OOydenne ¢ yaurenem u 6e3 yunrens. /Jlex/
1.2 JlanHble, Moaens, 00padoTka JaHHEIX. MeTonoIorHyecKre IPUHIUIIBI AaHATTH3EI 5 2
JnaHHbIX. L{enu, aTamnbl, METOBI U TEXHUKH.
OubTpanys rpynnrupoBKa U arperamys JaHebx. /JIex/
1.3 Buzyanuzanus nanHbsX. Busyannsanus naHaeix B Phyton. Busyamusanms B 5 2
Pandas. bubmmorexu Seaborn u Matplotlib. /JTex/
1.4 ANTOPUTMBI U CTPYKTYpHI IaHHBIX. bubnnoreka Pandas: cTpykTypbl JaHHBIX: 5 2
Series u DataFrame. Pabota c csv.
/Mp/
1.5 Ounprpanus naHHeX. bubmmoreka Pandas. BeiBox cTpok n xomoHOK. MeTomb 5 2
query, tail, sample, head. O6beaureHNE MeTOMOB. /IIp/
1.6 OunbTpanus gaHHbIX. bubnnoreka Pandas. BeiBox cTpok 1 KonmoHOK. MeToab! 5 2
query, tail, sample, head. O6beauHEHNE MeTOOB. /J1ab/
1.7 Arperarus nanabeix B Pandas: count, sum, max, min, mean, median. MeTosl 5 2
groupby u aggregate. O0penuHeHne MeTonoB. /IIp/
1.8 Arperarus nansabeix B Pandas: count, sum, max, min, mean, median. MeTonsr 5 2
groupby u aggregate. O6beanHeHne MeTonoB. /J1ab/
1.9 Busyanuzauus gannsix B Phyton. Merons! Busyanu3sanuu B Pandas. bubnmoreku 5 2
Seaborn u Matplotlib. I'paduku, TennoBbie KapThl, THArPAMMBbI PACCCHBAHUS.
AHanM3 U HHTEPIIPETAINs Pe3yIbTaToB Busyanu3anuy. /J1ad/
Pa3gen 2. Metoabl MAIIMHHOIO 00y4eHHs
2.1 Pemaromue nepeBbsi: ocHOBHBIE MOHATHA. Kiaccudukanus. JlepeBbst penieHui. 5 2
OcHOBHBIE TapaMeTpHI iepeBa. JlepeBo pelieHni B 3a1a4n perpeccui. Meton
Ommkaimmx cocenett. /JIex/




2.2 Konnenius cirydaitnoro neca. CirydaiitHast BBIOOpKa TPEHUPOBOYHBIX 00Pa3IIoB. 2
VYepenuenue nporao3os. [Ipodiema mepeodydeHus. MeTpHKH KauecTBa MOJCIH.
Tectupoanne ROC AUC. /JIex/

2.3 Hetipornsre cetu. ckycctBeHHbIe HelipoHkl. [leprientpon. O0ydenue 2
HelipoHa. /Jlex/

2.4 I'panuentHslii ciyck. JIpobienue mara npu rpaAueHTHOM CITyCKe. 2
CroxacTHYeCKHA TpalieHTHBIN ciyck. MeToa Hauckopeiimero crmycka. /JIek/

2.5 Hetiponnas cetb. OHocnoliHas Mojenb. CBepTOUHbIE HEHPOHHBIE CETH. 2
CBEPTOUHBIH CIIOH, CII0I TOABEIOOPKH, IOTHOCBSA3HEIHN ci1oi. [{eneBas
¢bynkuyst. /JIex/

2.6 Pemarormue nepeBbsi: o0yuenne moaenu. bubnuoreku sklearn, pandas, numpy. 2
Bri6op mapamerpos Mozenu. Kpocc-panuaanus. [Ipensapurensaas o6padoTka
JAaHHBIX. TpEeHUPOBOYHBIN HA0Op JaHHBIX. TeCcTOBBINH HAOOP JAHHBIX.
Mp/

2.7 Bubnmorexu sklearn, pandas, numpy. Beibop napamerpos mopenu. Kpocc- 2
Banupaanus. [IpeapaputenpHas 00paboTka JaHHBIX. TpEeHUPOBOYHBIH HAOOP
naHHBIX. TecToBBIi HAOOp TaHHBIX.
/J1ab/

2.8 Konnenius cirydaitnoro neca. CirydaiiHast BBIOOpKa TPEHHPOBOYHBIX 00Pa3IIoB. 2
VYepenuenue nporuo3os. [Ipobiema nepeodydenus. Tumbl omubok: true
negative, false positive. MeTpuku kadecta: Precision, Recall, F1 score.
Tectuposanne ROC AUC. /TIp/

2.9 PacriozHaBaHHE PyKOMHCHBIX IU(P. ANTOPUTMBI CIy4alHOro Jieca. 2
OnrtuManeHble TapaMeTpsl aepesa u jeca. /J1ab/

2.10 HckyccTBeHHBIN HelipoH. Bxon, pyHKIMs aKTHBAIUK (CUTMOH/IA, 2
runepOorueckuii Tanrenc, SoftMax). ITonoop Becos. /TIp/

2.11 OmpeneneHne TOHATEHOCTH TEKCTa ¢ TIOMOIIBI0 HEHPOHHBIX ceTeil. bubmmorekn 2
tensorflow, Keras, Habop marasrx IMDb. /J1a6/

2.12 bubnuoreka Keras. [ToMHOCBSA3HBIN U CTIIAXXHUBAIOMIKK clIoH, ci1oi Dropout. 2
Pemenune npobnem nepeodyuenus. /I1p/

2.13 Knaccudukarus n3o0paxeHuii o HECKOIbKUM KiiaccaM (bonee nByx). Habop 2
naraeix Fashion Mnist. /J1a6/

2.14 Bremane ncToUHUKN TaHHBIX 1715 aHann3a. Kuggle. [ToaroTtoBka TaHHBIX. 2
Pabora ¢ nzobpaxenusmu pazHoro ¢popmara. /IIp/

2.15 PacniosnaBanue o6pasoB. Kinaccudukanus n3o0paxeHuii Kommek u codax. 2
bubnuoreka keras , ImageDataGenerator. JlocTimxeHre 3a1aHHON TOYHOCTH
MOJIENT Ha BAJIMIAIMOHHON BhIOOpKe. /J1ab/
Paznea 3. CamocTosiTesibHas padoTa

3.1 Asroput™ oOpaTHOro pacrnpocTpaneHus OHOKU. DYHKINY aKTHBALIUY. 2
Ouenka pa6otsr cetu. /Cp/

32 KommrerotepHoe 3penne. buommoreka OpenCV. CermeHTanus n300pakeHHIH. 4
JerextrpoBaHie 00bEKTOB.
/Cp/

33 Kommnsroteproe 3penue. bubnuoreka OpenCV. OTciexuBaHne IBUKYLIUXCS 4
00BEKTOB BO BpeMEHH. Pacrio3HaBaHUE JIHII.
/Cp/

34 O6paboTka ecTeCTBEHHOTO s13bIKa. OCHOBHBIE TOHATHS. TOKEeHE3aIusl. 4
Jlemmarusanwusi. /Cp/

3.5 O6paboTka ecTecTBeHHOro si3bIka. Ilapcunr 3aBucumocteil. PacoznaBanue 4
MMEHOBAHHBIX cyniHocteit /Cp/

3.6 Harmmcanme coOCTBEHHBIX KIIACCOB VIS ONMCAHUS HEHPOHHOI ceTn. HelpoH. 4
Croii. Cetp. OOyuenue monenu. Bemmonnenne npeackazanus. /Cp/

3.7 MunuMu3anys 3Ha4eHus QyHKIuu noteps. O0yueHne: cToxacTHIecKuil 2
rpaueHTHbIH cyck. /Cp/

3.8 IToxroroka k sekuusm /Cp/ 9

3.9 IMoxroroska k abopaTopHbM 3aHsTUSIM /Cp/ 18
Paznen 4. KoHTakTHBIE Yachl HA ATTECTAIIMIO

4.1 3auér ¢ onenkoii /KD/ 0,15

5. OHEHOYHBIE MATEPHAJIBI




OneHouHble MaTepuanbl Ui MPOBEACHUSI POMEKYTOYHOW aTTeCTAllMU OOYYaroIIUXCsl NMPHUBEICHBI B MPUIOKEHUH K
paboueii mporpaMmme TUCUUIUIAHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS 10 AUCHUIUIHHE (MOIYIIO), BUABI 3aIaHUH, KPUTEPHH X OLICHUBAHM,
pacmpenenenne 0aIoB IO BUIAM TEKYIIEro KOHTPOJIS pa3pabaThIBAalOTCS MPEMOAAaBaTeNIeM JUCIUIUINHEI C YISTOM €€ CIICIU(UKH U
JIOBOJISITCS 10 CBEIEHUS 00Y4aIOLIMXCsl HA IEPBOM yIEOHOM 3aHATHH.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH OCYLUECTBIISIETCS MpENnogaBaTesieM AUCLUIUIMHBI (MOIYJS) B paMKaX KOHTaKTHOM
PabOTHI M CAMOCTOSTENFHOH PaboTh! 0Oydatomuxcs. s GUKCHPOBaHHS Pe3yIIbTaTOB TEKYIIET0 KOHTPOIS MOXKET HCIOJIB30BaThCS
BUOC.

6. YAEBHO-METOJNUYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

6.1. PexomeHayemasi 1uTepaTypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, I'0JT
JI1.1 | Huxonsckuii C. H. ABTOMaTH3aIs HHHOPMAITUOHHOTO TOBEACHUS U Mocksa: }//e.lanbook.com/book/16
HCKYCCTBEHHBI HHTEIUICKT: YdeOHOe Tocodne MUPOA,
2020

6.1.2. JlonosiHuTEILHAS JTUTEPATYPA

ABTOpBI, COCTABUTEIIH 3arnasue W3pnarensc On. aapec
TBO, TOJL
JI2.1 |Cunmopxuna N.T. CHuCTeMbI HCKYCCTBEHHOTI'O HHTEIIIEKTA. Mocksa:  //www.book.ru/book/933
KuoPyc,
2020

6.2 UndopmanuoHHbIe TEXHOJIOIMH, HCIIO/Ib3yeMble IIPU OCYLLECTBJICHHH 00pa30BaTe/IbHOIO IPoLecca N0 JUCHUILIHHE
(Mony.110)

6.2.1 IlepeyeHb TMLEH3MOHHOIO U CBOOOHO PACIIPOCTPAHSIEMOI0 IPOTPAMMHOI0 O0ecneYeHust

6.2.1.1 | Python

6.2.1.2 | Google Colaboratory

6.2.2 Hepeqeﬂb HpO(l)eCCl/IOHaJ'lele 0a3 JAHHBIX U PIH(l)OpMaIIl/IOHHbIX CIIPAaBOYHBIX CUCTEM

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

6.2.2.2 | UadopmarmonHas cripaBogHas cucrema "T'apant” http://www.garant.ru

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

6.2.2.4 | baza nannbIx «Kene3HomopokHble mepeBo3ku» https://cargo-report.info/

6.2.2.5 | ba3a qaHHBIX AJ1s1 KOHKYPCOB CPEIH CIICIIHAIUCTOB 110 00pabOTKe AaHHBIX U MalIMHHOMY o0ydeHuto kaggle.com/

7. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YaeOHBIe aymUTOPHH [UIS TIPOBEICHHUS 3aHATHI JIEKIIMOHHOTO THIIA, YKOMITIEKTOBAHHBIC CHICIHATIM3UPOBAHHON MeOEIhIo
U TEXHHYECKUMH CPEICTBAMH O0yJIEHHs: MyIbTUMEIUIHOEe 000pYIOBaHUE IS IPEIOCTaBICHUS yIeOHOH HHPOpMALUH
0OJIBILIOI ayTUTOPHHU M/MIIH 3BYKOYyCHIIMBAIOIIEe 000py/IOBaHNE (CTAllMOHAPHOE HIIH IIEPEHOCHOE).

7.2 | YaeOHble ayqUTOPHH AJISl IPOBEACHUS 3aHATHI CEMHUHAPCKOr0 THIIA, TPYIIOBBIX U HHAUBHIYAILHBIX KOHCYIBTAIHH,
TEKYIIEro KOHTPOIISI U IPOMEXKYTOUHOM aTTeCTAlliK, YKOMILIEKTOBAHHBIE CIIEINATM3UPOBAHHON MEOEIbIO 1
TEXHUYECKUMH CPEICTBAMHU O0YUEHHMs: MYJIbTHMEIHIHOE 000pYI0BaHHE H/UIH 3BYKOYCHIIMBAIOIIee 000py/I0BaHHEe
(cTanoHapHOE WM TIEPEHOCHOE).

7.3 | [TomerieHus AT CAMOCTOATEIIFHON pabOTHI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO ITOJKITIOYEHHS K
cetu "MHTepHeT" 1 obecnieueHreM JA0CTYMa B dJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA.

7.4 | [TomerneHus AT XpaHEHHS M TPODIIIAKTHYECKOr0 00CITyKUBaHUS yIeOHOr0 000pyTOBaHHS.

7.5 | JTabopaTopuu, OCHAIIEHHBIE CIICIIHAIEHBIM JTaO0PaTOPHEIM 000PYAOBaHHEM: KOMITBIOTEPHOH TEXHUKOH C YCTAaHOBICHHBIM
I1O: Python, a Takxe ¢ BO3MOXKHOCTBIO ITOAKIIOYEHHS K ceTH "MHTepHeT" 1 obecreueHneM JOCTyIa B AICKTPOHHYIO
NH(OPMALOHHO-00Pa30BaTENbHYIO CPENy YHUBEPCHTETA




[Ipunoxenue
K paboueli mporpamme TUCIUTUTAHBI

OLIEHOYHBIE MATEPHAJBI 1JI51 TPOMEKYTOUYHOM ATTECTAIIAN
MO JUCLHUIIJIMHE (MOJYJIIO)

CUCTEMbBI UCKYCCTBEHHOI'O UHTEJVIEKTA

(Haumenosanue OUCYUNTUHBI(MOOYIA)

Hamnpagsenue moAroToBKY / CIENHATBHOCTE

23.03.01 TexHOJIOTHS TPAHCIIOPTHBIX MPOLIECCOB

(KOO U HaumeHo8aHUe)

HamnpaenenHocTs (poduiis )/ crienuani3arust

TpchnopTHaﬂ JIOTUCTHUKA

(Haumernosanue)



Conepxanue

[TosicuuTenpHas 3amnucka.

TunoBble KOHTPOJIBHBIE 3aJaHUS WM UHbIE MaTEpUabl AJIs OLICHKH 3HAHUM, YMEHUH, HABBIKOB U (MJIH)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHIA.

Metoanyeckre MaTepHabl, ONPEICIISIONINE TPOLeypy U KPUTEPUN OLIEHUBAHUS C(OPMHUPOBAHHOCTH
KOMIIETEHIIUH MIPH NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. IHosicHUTeEJILHAA 3aIIHCKA
L[eﬂb HpOMe)KYTOHHOﬁ arTecraguu — OLICHUBAHUC HpOMe)KYTO‘-IHBIX N OKOHYATCJIBbHBIX pGSYJIBTaTOB
oOy4YeHHs] TI0 JUCHUIUIMHE, OOECIMEeYMBAIOIINX JOCTHIKEHHE IUIAHUPYEMBIX PE3YJIbTaTOB  OCBOCHUS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBbI TPOMEKYTOUHOM aTTecTaluu: 3a4€T, 5 ceMecTp

IlepeyeHb KOMIIETEHIIUIA, (POPMHUPYEMBIX B Ipolecce OCBOCHUA TUCUMILIHHbBI

KOL[ WHAUWKATOpa JOCTHIKCHUA
KOZ( 1 HAMMCHOBAHHWEC KOMIICTCHIIMN

KOMIIETEHINH
OIIK-4: CniocoOeH moHuMaTh MPUHIMITEL pa00THI COBPEMEHHBIX MH()OPMAaMOHHBIX OIIK-4.4: Vicnionb3yeT MeTObI
TEXHOJIOTHH ¥ HCIOIb30BaTh UX IS PEIICHHUS 3a1a4 Mpo(ecCHOHANBHOH AeSTeIbHOCTH; UCKYCCTBEHHOT'O UHTEILIEKTa

(MammHHOTO O0YYCHHUS) U
aHam3a OOJBIIMX JAHHBIX IS
peLICHUSI TPUKIIAIHBIX 33124

Pe3yiabTaThl 00y4eHus N0 TUCHMUIIHHE,
COOTHEeCEHHbIE C IJIAHMPYEMbIMH pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTe/ILHOH MPOrpaMMbl

Ko n HaumeHoBaHue HHIUKATOpA OrneHovHbIe
PesynbTaThl 00yUEHUS IO AUCITUILIAHE
JIOCTH)KCHUSI KOMIICTCHITUH MaTepUaIIbI
OIIK-4.4: HUcmons3yer metoapl | OOydaromuiics 3naer: Bormpocsr (Nel -
HCKYCCTBEHHOTO WHTEJUICKTa (MAIIMHHOTO | OCHOBHEIE METO/TBI MAaIIMHHOTO obyuenus; | Ne20)
00yueHus) ¥ aHaIu3a OOJNBIIMX JAHHBIX UM | KIaCCH(PHKAIMIO 3a/ad MalIMHHOTO OOYYEHHs; METPHKH
peLICHUsI PUKITAIHBIX 33124 KadecTBa MoOJen; (QYHKIUH H METOIbl OUOIHOTEKH

Pandas: query, tail, sample, head; metonsr ¢pmnpTpanun u
arperalyy JaHHbIX; MPU3HAKH epeoOyICHHOCTH MOJIEIIH;
MeTosl OubaroTek sklearn, seaborn, matplotlib m numpy.

OOyyJaromuiicss ymeer: 3amanus (Ne21 -
arperupoBarh JaHHbIe cpeicTBamu Python; BemomHsTs | Ne25)

¢bunbTpanuio JaHHBIX cpeacTBamu Python; HacTpauBaTh
BeC HeWpoHHa, BBIOMpaTh THI KiaccudukaTopa B
3aBUCHMOCTH OT MOCTABJICHHOW 3a/[au¥; BU3yaIU3UPOBAThH
JaHHBIE cpeacTBaMH OuOmmorek pandas, seaborn,
matplotlib;

BBIMOJIHATH MHOTOKJIACCOBYIO KJIACCH(DHKALINIO METOIaMHK
6ubanorexu sklearn;

CTPOWTH JICPCBBS PEUICHWHA U BBITOJHATH [0 HHM

TpeJicKa3aHue.
OObyuarommiics BJajeer: 3ananus Ne  26-
HaBrikaMu mocTpoeHHs IepeBa pereHN; Ne30)

peanuzanuu  anroputMma ciydaitHoro jeca (Random

forest);

HaIlMCaHUs HEMPOHHBIX CETEH;
00y4YeHHs MOJIEIH.

[TpomexxyTounast arTectanus (3a4eT) MPOBOJUTCS B OJTHOM U3 CIEIYIONTUX (Gopm:
1) cobecenoBanmue;
2) BeimonHenue 3agannii B DUOC yHuBepcuTera.



2. TunoBbie' KOHTPOJIbHBIE 3aJaHUS MU HHbIE MATEPHUAJIbI 1JIsl OLEHKH 3HAHWUI, yMEHU i, HABHIKOB
U (MJIH) ONBITA 1eATeIbHOCTH, XapAKTEePHU3YIOIIHUX YPOBEeHb C()OPMUPOBAHHOCTH KOMIIETEHIUIA

2.1. TunoBbIe BOIIPOCHI (TCCTOBbIe 3a[[aH]/I$l) AJIA ONCHKH 3HAHUEBOI'O 06pa30BaTeJ’ILHOFO pe3yJibTara

[TpoBepsiembIit 00pa3oBaTeIbHBIN PE3yJIbTAT:

Kox n HammeHOBaHHE HHAWKAaTOpa
JIOCTH)KCHUS] KOMIICTCHITHH
OIIK-4.4: HWcnoms3yer Mertonsl | OOydaromuiics 3HaeT:
HCKYCCTBEHHOTO MHTENJIEKTa | OCHOBHBIC METOJbI MAIIMHHOTO OOYUYEHHUS, KIACCU(PHUKAINIO 3a/1a4 MAIIMHHOTO OOYyYeHUS;
(MamMHHOrO 00y4eHHs) U aHAIU3a | METPUKH KauecTBa MOJENM; QYHKIMH W MeToasl OuOamoreku Pandas: query, tail, sample,
OonblIMX JAaHHBIX Ui pemteHus | head; mMetoasl GUILTpalMKM W arperanuy IaHHBIX, NPH3HAKK NEPEOOYUYCHHOCTH MOIENIH;
TPUKIIATHBIX 33149 MeTtoasl 6ubmorek sklearn, seaborn, matplotlib u numpy.
3amanue 1
MammaHOe 00yUeHne —
a) CrHenuaIM3uPOBAHHOE MPOrPaMMHOE peleHue (Ih Habop pelIeH i), KOTOPOe BKIIOUYAET B ceOsl BCe HHCTPYMEHTHI JUTS
W3BJICUCHHS 3aKOHOMEPHOCTEH M3 CHIPBIX JTAHHBIX
b) osra rpynmuposka o6bextoB (Habmonenuit, coObITHIA) Ha OCHOBEIAHHBIX, OMUCHIBAIOIINX CBOMCTBA 00BEKTOB
C) Habop MaHHBIX, KaXJAas 3alKCh KOTOPOTO MPEICTAaBIACT COOOM y4eOHBIH mpuMep, COACPXKAIIMKA 3amaHHbBIA BXOIHON
Ha0Op TaHHBIX, ¥ COOTBETCTBYIOIIUI €My MPAaBHIbHBIN BRIXOJTHOW pe3ybTaT
d) mompasmeneHHe UCKYCCTBEHHOTO MHTEINICKTA H3YYAIONIHIA METOIbI TOCTPOCHHS arOPUTMOB, CIIOCOOHBIX 00Y4aThCSI HA
JTAHHBIX

O0pa3oBaTenbHBIN pe3yabTaT

3ananue 2
Cpenu peTOXKEHHBIX 33089 MAIIMHHOTO O0YUYEHHUsI YKAKHUTE 3a/1aUl PETPECCUH
a) IToWck HEraTMBHBIX OT3BIBOB Ha (PHIIBM HA caliTe KHHOKOMITAHHH
b) Anropurm ¢punsTpanuu crama
c) Ilpezackasanue cpoKa OKYITAEMOCTH TIPOEKTa
d) Tlpexackazanue pHIHOYHON CTOMMOCTH KBAPTUPHI
e) TloMCK MOIIEHHHYECKUX TPAH3aKIIHiA

3anmanue 3
K 6ubnmorekam anaiusa gaHHbix B Python otaocsTes ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib
3ananue 4

Kakwue u3 nepedncieHHBIX KOMaHA BEpHYT AaHHBIE U1t Poccnu u 3umbabse?
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")]

3amanue 5
OTMeThTe BEpHBIE YTBEPXKICHUS 00 aaroputMe ciiydaiiHoro jeca - Random Forest
a) UToroBpIM mpejcka3aHUeM MOJIEIH SBIISETCS MPeCKa3aHue CIy4aiiHOTO Aepena
b) Tlapamerpst Juis kaxoro aepesa (TiyOHuHA, MUHUMAIBHOE YHCIIO 00PA3IIOB B JIUCTE U T.JI.) BRIOUPAIOTCS CIydaitHO
¢) Kaxnoe nepeBo B Jiecy MoTydaeTr CayqailHbli 10 HAO0D JaHHBIX
d) Ywucio nepeBbeB B JeCy BHIOUPAETCS CIyYailHbBIM 00pa3oM
e) IlpexnckasaHue MOJIENH - YCPEAHEHHBIE TPEACKA3AHMS IEPEBHER

3amanue 6

Kakoii arpubyT oTBeuaeT 3a MUHUMAJIBHOE YUCIIO 00pa3LoB B jucTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split

! TIpuBonarca TUIOBBIE BONPOCH W 3amaHus. OLEHOYHBIE CPENCTBA, NPENHA3HAYEHHBIE IJIS IPOBENEHUS ATTECTALMOHHOIO
MEPONPUSTHS, XPaHITCS Ha Kadeape B JOCTATOYHOM IS MPOBEACHUS OLCHOYHBIX MPOIEAYP KOJUYSCTBE BapuaHTOB. OLICHOYHEIC
CpEICTBa MOJUICKAT AKTyalW3aldU C YYETOM DPAa3BUTUS HAyKH, OOpa30BaHUs, KYJIBTYpPbl, JKOHOMHKH, TCXHHKH, TCXHOJOTHHA WU
conuanbHON cepbl. OTBETCTBEHHOCTD 332 HEPACTIPOCTPAHEHHUE COACPIKAHUS OIICHOYHBIX CPEICTB Cper 00yJaromuXcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBaTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



d) min_impurity_decrease

3amaunne 7
Kaxkoit anI/I6yT OTBEYACT 3a MUHHUMAJIbHOC YUCJIO 06pa3u0B B y3JI€ 1Jid pa3I[CJ'I€HI/ISI?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanne 8
OTMeThTE BEpHbIE YTBEPKICHHS O BIMSHAY IAPAMETPOB PEIIAIONIETO JIePEBhs Ha epeodyUueHre
a) Yewm menbine 3HaueHne Min_samples_split, Tem MeHbIe TeHACHIHS K TEPEOOYUESHHIO
b) Yewm menbmie 3nauenue min_samples_leaf, Tem MeHbIie TeHAEHINS K TIEPEOOYUCHHUIO
€) UYewm MeHble rTyOHHA IepeBa, TeM MEHBIIE TCHACHIHUS K MEPe00yICHUIO
d) TnyOuHa mepeBa HUKAaK HE BIHSCT Ha €ro NepeoOyIeHHOCTh
e) Uewm menbliie 3HaueHMe TTapamerpa max_leaf _nodes, Tem MeHbIIe TEHACHINS K TIEPEOOYICHUTO

3amanue 9

Kakoii knaccupukaTop He0OX0IUMO HCIIOJIB30BATh IS PECKa3aHus pa3Mepa 0J00pEHHOI0 KPeIuTa 10 3aJaHHbIM ITapaMeTpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
C) Mosxer ObITh ncnonb3oBan u DecisionTreeClassifier, u DecisionTreeRegressor

3amanne 10
OTMeThTE BepHBIE YTBEPXKICHUS O IEPEBBSX PEIICHUIA.
a) YeM MEHbIIIe CBOMCTBO JiNi, TeM OHOPOIHEES IPHUMEPHI B JIHCTE
b) cBoiicTBo gini onpenenseTcs TONBKO /IS IUCTHEB, HO HE IS Y3II0B
C) cBoiicTBO Samples yka3siBaeT Ha KOJIMIECTBO MPUMEPOB B y3Jie
d) mapamertp gini, BO BCeX JIUCTHSIX AOJIXKEH UMETh OJIMHAKOBBIC 3HAYECHUSI

3ananue 11
OTMETHTE BEPHBIE YTBEPXKAECHHUS O CIIyYAHHOM Jiece
a) 4eM OOJIbILE IEPEBBEB B JIECY, TEM JIyUIle KA4ECTBO NPEACKA3aHUsA
b) Bpems HacTpoiiku U paGOTHI CITy4aliHOTO JiECa YBENNYMBAETCS TPOIIOPIIMOHATIBLHO KOJIUYECTBY JIEBEPEB B JIECY.
C) ciydalHbIi JeC IPUMEHUM IS PELIEHUS 3a]a4 PErPECCHH
d) crny4aiiHBIi Jec MPUMEHUM TS PELIEHUs 3314 KIAaCCU(DUKAITAH

3amanne 12
OTMeThTE BEPHBIC YTBEPIKIACHUS
a) RandomizedSearchCV HaxoauT iy4Iiryro KOMOMHAIIMIO TAPAMETPOB IS AePeBa pelieHHi
b) RandomizedSearchCV pa6oraer Obictpee, uem GridSearchCV
c) GridSearchCV naxomuT mydinyr0 KOMOMHAIIMIO MapaMeTpOB IS JEpeBa, W3 T€X 3HAYEHWH MapaMeTpoB, UTO OBLIH
TepeIaHbI
d) RandomizedSearchCV nmaer 6osee TouHoe npenackasanue, uem GridSearchCV

Baganue 13
BriOepure U3 CriMcKa 3a7a4u KIIaCCH(PHKAITAH:
a) pasaenuts o Gpororpaduu KUBOTHBIX HA KOIIEK U COOaK
b) mnpenckazate CTOUMOCTH KBAPTUPHI 110 33[AHHBIM [TAPAMETPAM
C) pa3aenuTh rpuObl Ha CheIOOHBIE U SIOBUTHIC
d) crpynmupoBaTh TEKCTHI 10 UX IMOIHOHAIBLHON OKpacKe

3aganue 14
OTMeThTE BEPHBIC YTBEPIKICHHS
a) B kauecTBe mepeMEHHBIX ISl OOYUEHHUS AepeBa MOTYT OBITh HCIIOIb30BAHBI KAK KOJINYECTBCHHbIE, TAK U KATErOpHAIbHbIC
NPHU3HAKA
b) [epeBbs penieHunidi MOTYT pelaTh 3a1a4y KJIaCCU(PHUKALMU C POU3BOJILHBIM YHCIIOM KJIaCCOB
€) Yewm menbuie 3Hauenue min_samples_leaf tem tounee OyayT mpeacka3aHus Ha TPCHUPOBOYHOM BBIOOPKE
d) UYewm menbuie 3Hauenue Min_samples_leaf Tem tounee OyayT mpencka3aHus Ha TECTOBOM BBIOOPKE

3ananue 15
OO6yuaromias Beroopka (X_text, y_test) sto —
a) BrIbopKa, 0 KOTOPOI HACTPAMBAIOTCS ONITUMANTBHbIC TAPAMETPHI JIepeBa
b) BsiOopKa, 10 KOTOPOIi OLEHUBAETCS KAYECTBO MOJTYYEHHOTO JEPEBA PEIICHU
C) BriGopKa, 110 KOTOPOii OCYIIECTBISAETCS BEIOOP HAMIYUILIEH MOIEIHN U3 MHOKECTBA MOJIENIEH
d) MHOKeCTBO IeJeBbIX 3HAUECHHH JUIsl TAHHOTO HAbopa JaHHbBIX




3ananue 16
IIpu 00y4eHnr HEKOTOPO MOJIENIH HA TPEHUPOBOYHOM BHIOOPKE U OLICHKE €€ KauecTBa Ha TECTOBOM BHIOOPKE, IOTydeHa GOIIbIIas
pasHMIA MKy 3HAYCHISIME METPHK Ha TPEHUPOBOYHOM U TECTOBOM BbIOOpKax. O 4eM 3TO MOXKET TOBOPHUTH?

a) Moaens nepeobyyeHa

b) Pacnpenenenre faHHBIX B TECTOBOM BHIOOPKE CHUIIBHO OTJIMYAETCS OT PACIIPEACIEHHS B TPEHUPOBOYHOM

€) Momens HenOOOyICHA

d) Mozens naeanbHO HACTPOCHA

3amanue 17
Data — pandas.DataFrame, pazmepom 20 na 20. Kakue u3 npeioeHHbIX KOMOUHAINIT HE BHI3OBYT OLIHOKY?
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]]

3anmanue 18
Kaxkwue cTpoku mo3BoIIsOT 0TOOpaTh 5 MepBhIX CTPOK matadpaiimMa data (MHmeKcs! mocnenoBaTenbHOCTh dnces ot 0 ¢ marom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3amanue 19

B Kakux ciry4asix MOKET OBITh HCIIOJIb30BaHA CTyNEeHYATask QYHKIMSA aKTUBALIAH?
a) Omnpenenuts K CbeTOOHBIM WIIK HECHETOOHBIM OTHOCUTCS IPHO?
b) Omnpenenuts k KakoMy U3 Tpex kiaccos (Setosa, vercicolor, verginica) oTHocutcst upuc?
C) PasnenuTh TEKCTHI HA HEHTPabHBIC, HETATHBHBIC U MOJIOKUTEIBHBIC.
d) Tlpexackaszats pazmep 3apabOTHOM MIIATHI CICIHATKCTA TI0 OMPEICICHHBIM MapaMeTpam.
e) PasnenuTs H300paXKeHHS HA COACPXKAIINE M HE COACPIKAIIUE OTKPHITHINA OTOHb.

3amanue 20
Kakoe 3HaueHHe MOXKET UMETh B3BEIICHHAsi CyMMa BXOJI0B HEHPOHA (JI0 MCIOJIb30BAHUSI aKTHBAITHOHHOM ()yHKI[HHN)
a) [-11]

b) [0,1]
¢ (-1,1)
d) (- oo, + )

2.2. TunoBbIe 3a1aHUsI VIS OLEHKH HABBIKOBOT0 00Pa30BaTebLHOTO pe3yJibTaTa

[TpoBepsiemblii 00pa3oBaTeIbHBINA PE3YJIbTAT:

Ko u HanmeHoBaHue
HHJIMKATOPA TOCTHKCHUSI O6pa3oBarenbHbIi pe3ybTaT
KOMITCTEHITHH

OI1K-4.4: Vicrionb3yeT METOIbI OOyuarommiicst ymeer:

HCKYCCTBEHHOTO WHTEIUICKTA arperupoBarth JaHHbIE cpeacTBamMu Python; BBITOIHATE (GUIBTPALINIO JAHHBIX CPEICTBAMHE
(MamHHOTO O0YUYCHHS) U Python; HacTpanBarh BeC HEMPOHHA; BHIOUPATDH THIT KJIACCH(HUKATOPA B 3aBUCUMOCTH OT
aHau3a OOJNBIINX JAHHBIX IS MOCTABIICHHOI 3a]a41; BU3yaIU3UPOBATh JaHHBIC CpecTBaMU OnbinoTek pandas, seaborn,
peueHus MPUKIAHBIX 3a1a4 matplotlib; BeimoHATE MHOrOKIACCOBYIO KiaccHUKALIIO MeTogaMul OubnuoTeku sklearn;

CTPOMTb ACPEBbs PELICHHH U BBIIOJIHATh O HUM MPECKa3aHue.

3ananue 21

Ortkpoiite Jupter notebook, cospaiite daiin lab2 <pama damuus>.ipyng (Hampumep, lab2_tiuzhna.ipynb), monxmrounte
6ubmmoTekn numpy 1 pandas u npoutute naHHbIe U3 daitna StudentsPerformance.csv B natadpeim sp.

[omyuure pacnpeeneHne YUCIOBBIX BEJIMYUH JaTtadpeiiMa sp NCIonb3ys 0a30BBIe METOIBI BU3yanu3auu OndmmnoTexu pandas.

Wmmoptupyiite 6ubmunoteky Seaborn. Hcmone3ys wuHTepdeic Ui TIOATOHKH PErpPEeCCHOHHBIX MOJENEH K YCIOBHBIM

MOAMHOXECTBaM Habopa IaHHBIX BEIBEANUTE Irpa(yK yCIeBAEMOCTH 110 MAaTEMAaTHKE M YTCHHIO C PAa3JeICHUEM 10 TIOITy.

3ananue 22

3arpy3zute Moaynu Oubimorek numpay u matplotlib, a Taxke momynu 6ubnmorekn Scikit-learn, HeoOxoxumble ast pabOTHI ©
npeBoM pemrenuii. M3 sklearn.datasets parpysure TecToBBIN Habop iris. M3ydure CTpyKTypy MONYYeHHOTO Habopa NaHHBIX. B
Habope 150 sx3eMInisipoB ("CTpok" B MPUBBIYHOW HAM TEPMHUHOJIOTHHN). KakqoMy 3K3eMITISPY COOTBETCTBYET YETBHIPE YHUCIOBBIX
aTtpuOyTa (JUTMHA YalleJTuCTHKA B CM; IIMPUHA YaIIeIMCTHKA B CM; JJTHHA JISTIECTKA B CM; IIIMPUHA JIETIECTKa B ¢M) 1 Kiacc ('setosa’,
‘versicolor', 'virginica'). T.e. naHHbIi HA0OD IMO3BOJISIET PELIMTH 3a1a4y KIACCU(PHUKAIIMM, OTHECEHUS PACTEHHs "UpUC" MCXOIS U3
IIAPUHBI JICTIECTKOB, [UIMHBI YAlICINCTHKA W T.0. K OTHOMY 3 Tpex kmaccoB. Cosmaiite nemonctparmBubii Decision Tree




KITaCCU(PUKATOP, UCTIONB3Ysl OMHOMMEHHBINA Kilacc n3 OmbnmoTeku sklearn m coxpanurte ero B mepemennyro dt. s pasneneHus
MHOXECTBA HAa TECTOBOC M TPCHUPOBOYHOE HCIONB3yiTe MeToj train_test split. OToOpa3uTe MONyYECHHOE ACPEBO PELICHUM
rpadu4ecku, HCIOb3yiiTe MeTox plot_tree

3anmanue 23

3arpys3urte JaHHBIC U3 BCTpOoeHHOTo Habopa load digits. JlanHbIe nmpencTaBisitoT cobor Habop U3 1797 pyKOMUCHBIX H300pasKEeHUI
mdp pazmepamu 8 Ha 8. Kakaas kapTHHKa NMpPEACTaBICHAa MACCHMBOM U3 64 3HAaYE€HWH LBETa JUI KaXKAOH SUEHKH U300parkeHHsI.
OOyumnTe iepeBO PEeLICHUH U MOJIyYUTe MPEACKa3aHue Ha TeCTOBOI BhIOOpKe. Busyanusupyiite npenckasanue, yKaKuTe TOYHOCTb
JUISL TIOJTy9I€HHOTO JIEpeBa.

3amanue 24.

3arpysure BCTpOEHHBIH Habop boston.

Habop mammbIX boston mpencrtaBmser coOoif cioBapp ¢ kimowamu data, target, feature names m DESCR. Kimrouy data
COOTBETCTBYET MacCHB CIIHCKOB:

{'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 kaxmoit ctpouke 13 4mcnoBeIX 3HaYcHMIA. Bamia 3amavya HalTH ommcaHUe Kaxaoro u3 Hux. Tak mepBoe 3HaucHue (6.3200e-03
nnu 0.00632) 3T0 ypoBEHb MIPECTYITHOCTU Ha YNy HacEeIeHUsI.

IoctpoiiTe nepeBo pemieHui, IpeAcKa3bIBAIOIee CTOMMOCTD JKIIIBS TI0 UMEIOIMUMCS TaHHBIM. OOpaTHTe BHUMAaHHE, CTOUMOCTh
JKUIIBSL - BENIMYMHA HeETpepbiBHAs, M nepeBo kimaccudurammu DecisionTreeClassifier Ham He momoinér. Jlnms mpenckasaHus
3HAYCHHUS 1IeNIeBON (DYHKIIMHU HYKHO perpeccuoHHoe aepeBo DecisionTreeRegressor.

[Tepebepute Bee AepeBbs Ha AaHHBIX DOSION Mo cremyromuM mapamMeTpam:

MaKcHMalibHas rryOuHa - ot 2 10 15 ypoBHeii

MUHHMaJIBHOE YHCIIO MPOo0 UT pa3aeneHus - ot 2 1o 10

MUHHMMAaJbHOE YHCII0 Mpol B ucte - oT 1 10 10

OTt06pa3uTe Tydiye napaMeTpsl U JIydllee AepeBo.

3ananue 25.

3arpysute BCTpOeHHBIN Habop boston.

Wzyuurte ocraipHble atpubyThl Kinaccudpukaropa. Cozmaiite mogens RandomForestClassifier ¢ 15 nepeBbsiMu 1 MakCHMalIbHOM
nIyOUHOM paBHOU 5 ypoBHsM aiist maHHbIX digits_load().

OO0y4uTe NONTyYeHHYIO MoJielb. BhimonHuTe npeackasanue. [locuuraiite TouHOCTS (SCOre) st Jieca.

VkaxuTe TPH CaMbIX BaKHBIX HapaMerpa Ui JepeBbEB PELICHHH B CO3AaHHOM JieCcy, HCIOJNB3Ys, HalpuMep, aTpuoyT
feature_importances_.

OIlIK-4.4: Ucnomnszyer Meroxsl | OOyuaromuiics Biajeer:

HCKYCCTBEHHOTO UHTeIUIeKTa | HaBbIKaMu MOCTPOEHUS JEPEBa PEILEHHIA.

(MalIMHHOTO o0ydJeHust) u | HaBblkamu peanusaiiuu aaropurma cirydaiinoro seca (Random forest)
aHanu3a OONBIIMX MAHHBIX JUI1 | HaBblkamu HamucaHWs HEMPOHHBIX CETENN.

pEILEeHHs IPHUKIAHBIX 38184 HaBbikamu 00y4eHust MOZIEIH.

3ananue 26

3arpy3ute AaHHbBIe M3 BcTpoeHHoro Habopa load_digits. Cosnaiite kinaccudukarop, o CICAYIOLIMMH IapamMeTpaMH JepeBa:
MaKcHMaJIbHas TITyOuHa - 5 ypoBHEH, MUHUMAJIbHOE YHCIIO O0BEKTOB B JIHCTE - 4.

Paznenure nomyveHHbIe JaHHBIE HA TPEHUPOBOYHBIN M TECTOBBIH HAOOPHI NaHHBIX, 75% 1 25% cooTtBercTBeHHO. [Ipenckaxkure
KJIaCChl, K KOTOPBIM ITPUHAJJIC)KAT JaHHbBIE U3 TECTOBOM BBHIOOPKH, COXpaHHUTE pe3ylbTaT Ipejicka3sannii B nepeMeHnyo predicted.

3ananue 27

3arpysuTe BCTpOEHHBIN HaGop boston.

HaGop manubix boston mpencramisier coboil cimoBaph ¢ kimrouamu data, target, feature names m DESCR. Kimouy data
COOTBETCTBYET MAaCCHB CITUCKOB:

Wcnone3ys anroput™m ciydaiiaeii jec (random forest) Cosmaiite momens RandomForestClassifier ¢ 20 nepeBbsiMu H
MaKCUMalbHOH TIIyOMHOW paBHOH 5 ypoBHAM s HaHHBIX. OOydYWTe MONYYCHHYIO MOJCNb. BBINOIHHTE MpelncKa3aHue.
[MocuuraiiTe TOYHOCTH (Score) [UIs Jieca

3amanue 28

Wmmoptupyiite Habop manubix Fashion MNIST (nanusie 6ubmmorexku keras), comepxammuit 70 000 m3o6paxeHnil dIeMEHTOB
OJIS/IBI B TPA/IAIUSX CEPOTO, B pa3penieHn 28X28 nmukcenei.u mpouTUTe JaHHbIS/

PazgenuTe Habop Ha TPEHUPOBOYHBINA U TECTOBBIH B mporopiuu 85/15.

Bmsyannsupyiite nepBbie 1ecsSTh 00BEKTOB U3 TPEHHPOBOYHOTO HAOOPa.

ITocTpoiiTe HEMPOHHYIO CETh, COCTOSILYIO U3 TPEX CIOEB: BXOAHOT0, CKPBITOTO U BBIXOIHOTO..

3ananue 29

Cxauaiite manmbie ¢ caiita kugle (https://www.kaggle.com/c/dogs-vs-cats/data). Iist ckaunBanus HEOOXOAUMO MIPONTH TIPOLIEAYPY
peructpanun. Pacnakyiite apXuBbl train.zip u test.zip ¢ JaHHBIMH B KaTaJIOT€ CO CBOUM ITPOEKTOM.

B karanore train cospaiire ne manku cat u dog. PasHecure n3oOpaxenus u3 karanora train mo BHOBb CO3JaHHBIM MarkaMm. Bbl
MOXeT crnenath 310 Bpyunywo (0 GamnoB) wmu nporpammuo (1 6amt) ucmonb3yst Metodsl s3bika Python. Bam moHamoOutcs
OHOIMOTEKA 0S U METOJIBI CTPOK.



http://www.kaggle.com/c/dogs-vs-cats/data)

CrenepupyiTe qataceta u3 H300paxxeHHi UCoNb3ys Meto oubanoreku Keras ImageDataGenerator.

C nomorsio Metona flow_from_directory cosnmaiite renepaTop JaHHBIX Ha OCHOBE H300pakeHHUH M3 KaTauora.

HccnenyiiTe moy4eHHbIN reHepaTop. BeiBeauTe Ha 9KpaH, U3yduTe Gopmy.

[IpoBenure oOpaTHyIO onepanuio. Buzyannsupyiite nepsble nsTh 00BEKTOB U3 ITOJy4EHHOT0 Habopa JaHHBIX.

Pacmennte nMerommuecs naHHble Ha TpU Habopa (train,test,validation), 100 ucnonb3yiiTe JaHHBIE U3 apXHBa test, TOATOTOBUB UX
COOTBETCTBYIOLTNM 00pa3oM.

CaMOCTOSITENTHO CO3/1aiiTe M 00yUNTE HEUPOHHYIO CETh JUIS Pa3IMUeHIs KOIIEK U cobak (110 mpuMepy JabopaTopHo# 5, yacts 2).
JloGeiiTech TOYHOCTH MOJIENH Ha BaIUAAIIMOHHOM BBIOOpKE He HIke 80%

3amanune 30

Peammsyiite ximacc Neuron OCYIIECTBIIONMKA BhIMoMHeHHE (QyHKIH =x1*wl+x2*w2 +... +xnwn+b (1), rae X — 3HaveHus,
NOZIaHHbBIE Ha BXOJI, W - Beca BXOZIOB, a b - cMeneHue. B kauecTBe pyHKIIMM aKTHBAIMK UCIIOIB3YHTE CUTMOUy. Y 0eauTech, 4To
CO3JJaHHBIN BaMM HEHpOH paboraeT. J{st 3TOr0 caMOCTOSTENBHO 3a/laiiTe Beca M CMEIICHHs M 3HAYCHUs] BXOJIOB M IPOBEPHTE
OTBET.

Cobepute U3 HEHPOHOB MPOCTEHIIYI0 HCKYCCTBEHHYIO CETh, COCTOSIIYIO U3 TPEX CI0EB: BXOAHOTO, CKPBITOIO U BEIXOAHOTO.
CKpBITBIN CITOH — 3TO OO0 CIIO MEXy BXOAHBIM (IEPBBIM) CIIOEM CETH M BEIXOTHBIM (TTocieHUM). CKPBITHIX CIIOEB MOXKET
ObITH HECKOIBKO!

2.3. [lepeyeHb BONPOCOB JISl MOATOTOBKHU 00y4aIOIIUXCS K MPOMEKYTOYHOH aTTecTaluu

UckyccTBeHHbl nHTEEKT. OcHOBHBIE OHATUS U
MammHaHOe 00y4ueHue.
I'myboxkoe obydenue.
OO0ydeHue ¢ yauTeseM 1 0e3 yIUTeIs.
OCHOBHBIE MTOHATHS aHAJTU3a JaHHbIX. JlaHHbIe, MOJIeNlb, 00pabOTKa TaHHBIX.
MeTomooruuecKkue MpUHIUITEI AaHATU3bI TaHHBIX.
Ienu, aTanel, METOABI U TEXHUKH aHAJIH3a JAHHBIX.
OuIbTpaIys TPYIIUPOBKA U arperanus JaHHBIX.
Buzyanuzarust 1aHHBIX.

. Busyanmzanms naHseix B Phyton.

. Busyanuzanus B Pandas.

. bubnmorexu Seaborn u Matplotlib

. Pemraronue nepeBbsi: OCHOBHBIE MOHATHS.

. 3amaua KiaccupuKaium.

. JlepeBns pemenuii. OCHOBHBIE TTapaMeTPhI AepeBa.

. [epeBo pemieHnii B 3a7ja4i perpeccu.

. Merox Ommkalimnx cocenei.

. Konuenuwus ciyyaiinoro seca.

. CmyuaifHas BBIOOpKa TPEHHUPOBOYHBIX 00Pa3IIOB.

. YcpenHeHue IporHo30B.

. IIpob6iema nepeoOyueHusI.

. Twumsr ommbok: true negative, false positive.

. Merpuku kauectBa mozenu: Precision, Recall, F1 score.

. Tecruposanne ROC AUC.

. Heiiponnsie ceru.

. HckyccTBeHHBIE HEHPOHBI.

. OyHKIMYU aKTUBALIMM HEHPOHA.

. Iepuentposn.

. OOy4eHue HefpoHa.

. I'panuenTHbIi ciyck.

. JlpobGnenue 1mara rnpu rpaIeHTHOM CITyCKe.

. CToxacTH4YeCKHH IrpaJUeHTHBIN CITYCK.

. MeToxa HauCKOpeHIIero cycka.

. HeliponHnas cets.

. OmHocioiHast MOIEINb.

. CBepTOYHBbIE HEUPOHHBIE CETH.

. CBEPTOUHBIH CIIOM, CIIOM TTOJIBEIOOPKH, TTOJTHOCBSI3HBIH CIIOH.

. llenesast pyHKIMS.

. 3anauu pacrio3HaBaHMsl 00pa3oB.

. Kimaccudukanmst 00beKTOB.

. Iouck n3zo0paxeHus o oopasiry.
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3. MeToauyeckue MaTepHaJIbl, ONpeesIoHe MPoueIypy U KPUTEPHHU OlleHUBAHUS
¢opMHPOBAHHOCTH KOMIIETEHUMH NMPU NPOBECHUN MPOMEKYTOYHOM aTTeCTAlMHU

KpnTepml (l)opan()BaHnﬂ OLECHOK IO 0TBETaM Ha BOIIPOCHI, BLINMOJTHEHUIO TECTOBBIX 3alaHui

- OIICHKA «OTJIMYHO» BBICTABISICTCSA OOYdarOIIEMYyCsl, €CIM KOJMYECTBO MPABIJIBHBIX OTBETOB Ha
Bornpockl coctaisieT 100 — 90% ot obrmiero 00bEMa 331aHHBIX BOIIPOCOB;

- OLIEHKa «XOPOIIO» BBHICTABIISETCA OOYYArOIIEMYCs, €CIM KOJWYECTBO IMPAaBWIIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o01iero 00bEMa 33JaHHBIX BOIIPOCOB;

- OIIEHKa «YIOBJIETBOPHTEJIBHO» BBICTaBIISICTCS OOYYAIOIIEMYCs, €CIHM KOJIWYECTBO IPAaBUIIBHBIX
OTBETOB Ha T€CTOBBIE BOIPOCHI —/5—60 % 0T 00111er0 00BEMA 3aJaHHBIX BOIIPOCOB;

- OIICHKA «HEYJIOBJIETBOPUTEJbHO» BBICTABIISICTCS OOYYaAIOIIEMYCs, €CIIM KOJIMYECTBO IMPABUIIBHBIX
oTBeTOB — MeHee 60% ot 0011ero 00bEMa 3aIaHHBIX BOIIPOCOB.

Kpurepun ¢popmupoBaHusi OLIEHOK 110 Pe3yJbTATAM BbINOJIHEHUS 3aJaHU

«OTANYHO» — CTaBUTCS 32 pabOTYy, BBIMOJIHEHHYIO MOTHOCTHIO 0€3 OmMOOK U HEJI0YETOB.

«Xopomio» — cTaBUTCS 332 pabdOTy, BBITOJHEHHYIO IMOJHOCTBIO, HO TIPY HAJIWYUHU B HEll He OoJiee OHOM
HEerpyOo# OmMOKY ¥ OTHOTO HEAoYeTa, He OoJiee TpeX Hel0UeTOB.

«Y/10BJIETBOPUTEIbHO» — CTABUTCS 3a PabOTY, €Ciii 00YJaOIIUICS MPaBUIBHO BBIMOJIHUI HE MeHee 2/3
Bcell pabOTHI WIH JOIYCTHII HE Oosee OMHON TpyOoil ommOKH U JBYX HEJIOYETOB, HE Ooyiee OJIHOM rpyOol u
OJIHO HerpyOol omnOKu, He OoJiee TpeX HEerpyObIX OMUOOK, OAHON HEerpyOol OMIMOKH U ABYX HEIOYETOB.

«Heyn0BJIeTBOPUTEIBLHO» — CTABUTCS 32 PadOTY, €CIM YHCIO OMIMOOK M HEJAOYETOB MPEBBICUIO HOPMY
ISl OLIEHKHU «yJIOBJICTBOPUTEIHHOY WM NIPABUIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

Buowvr ouwubok:

- epybbie OwUOKU: HE3HAHUE OCHOBHLIX NOHAMULL, NPAGUN, HOPM, HE3HAHUEe NPUEMO8 pelleHus: 3a0au;
OWUOKU, NOKA3bLEAIOWUE HENPABUIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HecpyOvle OWUOKU. HEMOYHOCMU HOPMYIUPOBOK, onpedeleHull; HepayuoHAIbHbll 6b100p X00a
peuienus.

- Hedouemvl: HEPAYUOHANbHbIE NPUEMbl  GbINOJIHEHUS. 3A0AHUS, OMOEIbHbIE NOZPEUHOCIU 8
dopmynuposke 8v160008,; HeOPeI’CHOE BbINONIHEHUE 3A0AHUSL.

Kpurtepun ¢popMupoBaHusi OLIEHOK IO 3a4€Ty

«3auTeHo0» — CTYACHT IEMOHCTPUPYET 3HAHUE OCHOBHBIX Pa3/IesIOB MPOrpaMMbl U3y4aeMOro Kypca: ero
0a30BbIX MOHATHH M (yHAaMEHTAIbHBIX MPOOJieM; MpPHOOpen HEeOOXOMMble YMEHHS U HaBbIKH, OCBOWII
BOIPOCHI MPAKTUYECKOTO NMPUMEHEHMSI MOJTYYEHHBIX 3HAHUH, HE JOMYCTUI (PaKTUYECKUX OLIMOOK P OTBETE,
JOCTaTOYHO TIOCJIENOBAaTENBHO W JIOTMYHO H3JIaraeT TEOPETUYECKMH Marepuai, JAOIycKas JIMIIb
HE3HAYUTENIbHbIE HapYIIEHUs 0CIIEI0BATEIbHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He3auTeH0» — BBICTABISETCS B TOM Cllyyae, KOTAa CTYAEHT JeMOHCTPUPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOrpaMMbl U3y4aeMOro Kypca: ero 6a3oBbIX MOHATUN U QyHIaMEHTAJIbHBIX IpodieM. Y
HK3aMEHYEMOro €J1a00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJTUTUYECKOMY MBIIUICHHUIO, UMEIOTCS
3aTpyJHEHUS B U3JIOKEHUU MaTepuana, OTCYTCTBYIOT HEOOXOAMMbIE YMEHHUS U HaBBIKHU, JOMYIIEHBI IpyObIe
OomMOKY M HE3HaHWE TEPMUHOJIOTHH, OTKa3 OTBEYaTh HA JOMOJIHUTEIbHBIE BOMPOCHI, 3HAHHE KOTOPBIX
HE00XO0IMMO ISl TTIOTYYEHHUSI TTOJI0OKUTEITbHOM OIIEHKHU.
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