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1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1

OBJ/lIafleHHe CTyAeHTaMH OCHOBHbBIMH MeTOJaMU MeTOJ0B MAallIMHHOI'O O6quHI/Iﬂ, T1o/Iy4yeHHe HaBbIKOB IIPOTPaMMUHPOBaHUsA
aJIrOPUTMOB B obactu HCKYCCTBEHHOT'O MHTE/IJIEKTA Y aHa/TM3a TOJTyYeHHBIX De3y/IbTaTOB.

2. MECTO JUCIIUILIVHBI (MOYJISI) B CTPYKTYPE OBPA30BATE/IBHOM ITPOT' PAMMBI

Lukn (pasgen) OIT: |Bl.O.42.01

3. KOMIIETEHIIIA OBYYAIOIIIETI' OCS, ®OPMHUPYEMBIE B PE3YJ/IbTATE OCBOEHNUSA JUCITUIIVINHBI (MO JIs1)

OIIK-10 CriocobeH (opMy/MpoBaTh U peliaTh HayYHO-TEXHHUECKHe 3aiaui B 06/1aCTH CBoel podeCCHOHAIBHOM JesITeTbHOCTU

OIIK-10.2 Vicionb3yeT 0CHOBHbIE METO/IbI ¥ TEXHOJIOTMM MCKYCCTBEHHOI'O UHTeJJIeKTa ZJIsl pellieHHsl TUMOBbIX 3a/au

YK-1 CriocobeH oCy1ecTB/ISTh KPUTUIECKHI aHa/In3 MPOOIeMHBbIX CUTYaL[|ii Ha OCHOBE CCTEMHOTO TOAXO0/a, BEIPadaThIBaTh CTPAaTErwio

JerCcTBUI

YK-1.3 BpraGaTLIBHET CTpaTervuro ,ELei/JICTBI/If/‘I AJIA pelleHrs NMPUK/IaAHbIX 3a/la4, UCIT0/Ib3YS TeXHOJ/IOTHHU NCKYCCTBEHHOI'O MHTEe/IVIEKTA

B pe3y/ibTaTe 0CBOEHHS JUCLUIUTHHBI (MOAY/Is1) 00yUarOLIHICS J0/DKEeH

3.1|3narth:
3.1.1|- xknaccudukaLuio 3a/iay, peliaeMbIX MeTOlaMU UCKYyCCTBEHHOT'O UHTeJUIEeKTa;
3.1.2|-MeTpUKH OLIeHKHU KauecTBa Mojiesiell U alrOpUTMOB;
3.1.3|- ocHOBHbIE METOZBI MALIMHHOTO 00YY€eHMsI, TPOLIECCHI M CEPBUCHI TI0 00pabOTKe JaHHBIX U BLIPAOOTKe pelieHuli B 06/1acTi
nipoeccHoHaMBHOMN [1esITeNbHOCTHY;
3.1.4|- KoMIIeKC TEXHOJIOTUUeCKUX PelleHUH, UMUTHPYIOIMI KOTHUTUBHBIE QYHKIMY UesioBeKa Y MO3BOJISIOIMM TP BHITIOTHEHUH
3ajlay OCTUraTh pe3y/bTaThl, COIIOCTABHUMBIE C pe3y/ibTaTaMy HHTe/lIeKTyalbHOM [iesTe/IbHOCTH Ue/l0BeKa;
3.2|Ymetn:
3.2.1|-BeIOpaTh MOAXO/SAIIYIO0 METPHUKY /TS OLIeHKH KaueCTBa MOJIENTH U aJITOPUTMA.
3.2.2|- arperupoBaTh, GUILTPOBATh, HACTPAWBATh Beca, BEIOWPATh KIacCU(UKATOPLI, KIMacCHULMPOBaTh, BU3YaIM3UPOBATh JAHHbIE,
CTPOUTH JIePEBbsI PELLIEHHI C UCII0/Ib30BAHUEM SI3bIKOB BHICOKOTO YPOBHSI [IJIsl PeLlIeH sl HayUHO-TeXHUUEeCKHX 3a/jau B 00/1acTH
ripodecCHOHaNBHOM /lesTe/IbHOCTH; HAaBbIKAMU HallMCaHWs HEMPOHHBIX CeTell /7Sl pellleHus1 HayuyHO- TeXHUUeCKHX 3a7lay B
obactu cBoeli mpodeccoHaTBHOM [1eSTeTbHOCTH;
3.2.3|- HaBbIKaM¥ 00YUeHUsT MOJIENTU C MCTI0/Ib30BaHNEM WHCTPYMEHTOB MCKYCCTBEHHOTO WHTEJITEKTA.
3.24
3.3|Bnapeth:
3.3.1|- HaBbIKaMU HarMCaHKsl HEAPOHHBIX CeTel /s pellieHHs] HayYHO-TeXHUUEeCKHX 3a/1au B 00/1acTH cBOel NpodeccroHaTbHOM
JlesITeNIbHOCTHY;
3.3.2|- HaBbIKaM¥ 00YUeHUsT MOJIEJTU C UCTI0/Ib30BaHIEM WHCTPYMEHTOB MCKYCCTBEHHOTO WHTEJITeKTa.
3.3.3|-HaBbIKaMu OLIeHKM KauecTBa paboThl arOpyUTMa B 3aflauax KaacCU(MUKAL[MA U PerpecCHu.
4. CTPYKTYPA U COJEPXXAHUE AJVUCIIAIIJIMHBI (MOAYJIS)
Kop HaumeHoBaHMe pa3fe/ioB U TeM /BUJ, 3aHATHA/ Cemectp / | Yacos | IIpumeuaHue
3aHATHA Kypc
Pa3pen 1. BBejeHne HCKYCCTBeHHBIH HHTE/IIEKT
1.1 VckyccTBeHHbIN UHTeNIeKT. OCHOBHBIe TIoHsATHsE VIV, MalmHHOe o6yueHue. 5 2
T'nybokoe o6yueHue. ObyueHue ¢ yuuresnem u 6e3 yuuresns. /Cp/
1.2 [lanHbIe, Mojie/h, 00paboTKa JaHHBIX. MeTOo/0/I0THYeCKHe TIPUHITUIBI aHATH3bI 5 2
JaHHbIX. Llenu, sTanbl, METO/IbI ¥ TEXHUKHU.
dunbTpanys rpynnvupoBKa U arperauys JaHHbiX. /Jlek/
1.3 Bu3syanusanus ganHbiX. Busyanusauus gaHabix B Phyton. Busyanu3zarus B Pandas. 5 2
Bubmoteku Seaborn 1 Matplotlib. /Cp/
1.4 AJITOPUTMBI U CTPYKTYPHI JaHHBIX. BubimoTeka Pandas: CTpyKTYpBI JaHHBIX: Series 1 5 2
DataFrame. Pabora c csv.
/Cp/
1.5 @unbTpanys JaHHbIX. bubmoreka Pandas. BbIBoz CTPOK U KOJIOHOK. MeTozbI query, 5 2
tail, sample, head. O6veguHeHVe MeTOOB. /TIp/
1.6 Arperaius aaHHbix B Pandas: count, sum, max, min, mean, median. Metoze1 groupby 5 2
u aggregate. O6beaiHeHre MeTozioB. CopTrpoBka. /Cp/
Paspen 2. MeTopbl MallIMHHOT'O 00y4eHHUsA
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Pemarolyie iepeBbsi: OCHOBHBIE OHATHA. Knaccudukarus. [lepeBbst pellieHui.
OcHOBHbIe ITapaMeTpk! JiepeBa. [lepeBo pellleHUH B 3a7lauy perpeccuu. Metof,
omKaiimx coceneit. /Jlek/

2.2

Konnenius ciydaiiHoro sieca. CirydaiiHast BBIOOpKa TpEHHPOBOUHBIX 06pas31ioB.
YcpeaHeHue nporHo3oB. [1po6siema nepeoOyuenust. MeTpuKY KauecTBa MOZeH.
Tectuposanne ROC AUC. /Cp/

2.3

Hetiponnsie cetu. MickyccTBeHHBIe HeUPOHBIL. [TepientpoH. O0yueHue HelipoHa. /Cp/

24

T'paguieHTHbIH cryck. [[pobieHue miara rpy rpajueHTHOM ciiycke. CToXacTHUeCKHid
rpaZiMeHTHBINA crycK. MeTos HavcKopeiiiero crycka. /Cp/

2.5

HeliponHast ceTb. OziHOC/I0MHast Mo/iesib. CBepTOUHble HelipoHHble ceTd. CBEPTOUHBIN
CJIOH, CIT0¥ TTOABLIOOPKH, ITOTHOCBS3HBIH /1o, LeneBas dyHKLws. /Cp/

2.6

Perwaroirjye fepeBbsi: 00yueHre mogem. bubnuoteku sklearn, pandas, numpy. Beibop
napameTpoB Mogend. Kpocc-Bammzanus. IpesBapurenbHast 06paboTKa JaHHBIX.
TpeHUpPOBOUHBINM HAOOP JaHHBIX. TeCTOBBIN HAOOP AaHHBIX.

Mp/

2.7

KoHueniwst ciyuaiiHoro jsieca. CiyuaiiHasi BIOOpKa TPEHHMPOBOUHBIX 0OPA3LioB.
YcpenHeHne porHo3oB. [Tpobiema nepeobydenyst. Ture! ommbok: true negative,
false positive. Merpuku Kauectsa: Precision, Recall, F1 score. TectupoBarue ROC
AUC. /Cp/

2.8

VcKycCTBeHHBIN HeMpoH. Bxo/, GpyHKUHs aKTUBALUK (CUTMOK/IA, THUIIEPOOIMUeCKHi
TaHreHc, SoftMax). ITog6op Becos. /Cp/

2.9

Bubmmoteka Keras. TTo/THOCBSI3HBIN ¥ CTIQXKUBAOIINE CT0H, cioi Dropout. PerieHne
ripobsiem nepeobyuenust. /Cp/

2.10

BHellHYe UCTOUHMKY JIaHHBIX A/ aHanu3a. Kuggle. TToaroToBka ganHbIX. Pabora ¢
n306pa>keHUsIMU pasHoro dopmata. /Cp/

Pa3zgen 3. CamocTosATe/bHast pabora

3.1

[epeBo petenuii. OnpefiesieHNe KPUTEPHsI OCTAHOBKH 00yueHMst. Bribop
ONTUMAabHBIX NapaMeTpoB JepeBa. /Cp/

3.2

[epeBo peluenuii. Beibop aTpubyTa A/1s pa3bueHys. BeposiTHOCTHBIN MOAX0[.
Kpurepnii [IxvHn. HopMaM30BaHHBIHA IPUPOCT HHOPMALHH.
/Cp/

3.3

KowmrmetotepHoe 3penue. bubmorteka OpenCV. OTciie)xrBaHUe JBIKYIIAXCS
00BEKTOB BO BpeMeHHU. Pacrio3HaBaHue JIHL].
/Cp/

3.4

O6paboTKa ecTecTBeHHOTO 513bIKa. OCHOBHBIE MOHATHS. TOKeHe3al sl
Jlemmatuzarus. /Cp/

3.5

O6paboTKa eCcTeCTBEHHOrO si3bIKa. Pacrio3HaBaHKe IMEHOBAHHBIX CYLITHOCTEH U
u3BJieueHre oTHolleHui. Vicrosnb3oBanue N-rpamm. M3yueHre TeopeTHIeCKOro
Marepuana. /Cp/

3.6

TTogroroBka K nekuusim /Cp/

3.7

IMoaroToBKa K 1abopaTopHLIM 3aHATHAM /Cp/

3.8

Hepeso petienuii. OTceuenre BeTBei. Jtarbl. O61Me npuHIUNEL /Cp/

Pa3pen 4. KoHTaKTHBIE Yachl HA aTTeCTALUI0

4.1

3auét /KD/

0,15

5. OHEHOYHBIE MATEPHAJIbBI

OrleHOUHBIE MaTepHasIbl [i/isl TIPOBEIeHHST TPOMEXKYTOUHOM aTTecTaliy 00yJaroIiXCsl IPUBeieHbl B TPUIOKeHNH K paboueii mporpamme

JUCITUTIIAHBI.

@DOopMEBI U BUJIBI TEKYIIIETO KOHTPOJIS TI0 JUCLUITHHE (MOZYJII0), BUABI 3a/IlaHUH, KPUTEPHUHU WX OLIEHWBAaHUS, pacripeesieHre 0anioB o
BH/]AM TEKYIL[ero KOHTPOJIsi pa3pabaThiBatOTCs MPEMo/jaBaTe/eM JUCLIIUTUHBI C YUETOM ee CIIeLM(UKHI U JOBOJATCS 0 CBeAEHUs

06yyaromuxcs Ha IepBoM yuebHOM 3aHSITHH.

TeKyIuii KOHTPOJIb YCIIeBaeMOCTH OCYIIIeCTB/ISIETCS TIPEro/jaBartesieM JUCLIMIIMHBI (MOZYJIsl) B paMKax KOHTAKTHOM paboThI U
CaMOCTOsATeNEHOM paboThl 00yuaroIuxcs. s pUKCUPOBaHUs Pe3y/IbTaTOB TEKYILEro KOHTPOJISI MOXKeT MCIob30BaThest JMIOC.

6. YAEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECITIEYEHWE AVCITUII/IMHBI (MOAYJIf)

6.1. PekomeH/iyemas 1uTeparypa




6.1.1. OcHoBHas uTepaTypa

ABTOPLI, COCTaBUTE/IN 3ar/iaBue I/IB,ELEITEIII:C oI ajpec
TBO, 'O

J1.1

Hukonbckuii C. H. ABTromaru3arys “H(GOPMaIMIOHHOTO TTOBeJeHHs U Mocksa: [https://e.Janbook.com/b
HCKYCCTBEHHbBIN HHTEIIEKT: YuebHoe rmocobue MUP3A, |ook/163824
2020

6.1.2. lonostHUTeIbHAA AUTepaTypa

ABTOpBI, COCTaBUTEU 3arsiaBue N3paTtensc DI1. aapec
TBO. TOI

JI2.1

Kenesnos M. M. MeTo/pl ¥ TeXHOJIOTHY 06paboTKM DOMBIIHX AaHHBIX: yueOHO Mocksa:  |https://e.lanbook.com/b
-MeToAYecKoe rmocobue MockoBck |oo0k/145102?

uit category=1548
rocyJapcTB
eHHBIN
CTpPOUTE/b
1313174
YHUBEPCUT
et, 2020

6.2 adopmanioHHbIe TeXHOJIOTMH, HCII0/Ib3yeMble IPH 0CYIIeCTB/IeHMH 00pa30BaTe/IbHOr0 MpoLecca Mo JUCIUILIHHE (MO/Y/II0)

6.2.1 ITepeueHnb JIMI{eH3NOHHOTO H CBO0O/{HO PACIIPOCTPAHsIeMOro MPOrPaMMHOT0 o0ecreueHHst

6.2.1.1

| Python

6.2.2 IlepeueHb npodeccnoHATBHBIX 0a3 JaHHBIX 1 WH()OPMAI[HOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

VndopmarpionHas cripaBoyHast cucrema Texakcriept https://tech.company-dis.ru

6.2.2.2

VudopmamoHHas cripaBoyHast cucrema "T'apadt” http://www.garant.ru

6.2.2.3

ba3za gannbix ['ocyzapcTBeHHbIX cTaHAapToB http://gostexpert.ru/

6.2.2.4

Ba3a ganHbIX «Kene3H00posKHbIE TIepeBo3KM» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIUVINHBI (MOAYJIS)

7.1

YuebHbIe ayAUTOPUH JIJIs TIPOBE/IEHUS 3aHATHH JIEKLIMOHHOTO THIIA, YKOMITIEKTOBAHHbBIE CTIEI[UaTM3UPOBAaHHON Mebesbio 1
TeXHUYeCKUMH CPeJICTBAMHU 00yueHusl: My/IbTUMeIuiiHOe 000pyAoBaHue A TIpeioCTaB/eHus yueOHOM nHbopMary 60bIIoin
ayZIUTOPUH W/WH 3BYKOYCU/IHBaroLee 000pyJoBaHKe (CTaLMOHapHOe WU TePEHOCHOE).

7.2

YuebHble ayAUTOPUH [JIs1 IPOBeJeHHs 3aHATHI CeMHUHAPCKOTO THUIIA, IPYITIOBBIX M MHAVBHAYaIbHBIX KOHCY/IbTAL[MM, TeKYIIero
KOHTPOJIS1 ¥ TPOME)KYTOYHOH aTTeCTal|UH, YKOMITIEKTOBAaHHBIE CITelMaIM3UPOBAaHHON MeDOesTbio ¥ TeXHIMYeCKUMH CpeZiCTBaMy
00yueHUs:: MyTbTUMeNHOe 060pyJ0BaHNe W/WITK 3BYKOYyCHTHBatOIee 000pyoBaHye (CTal[IOHAPHOE WU TIEPEHOCHOE).

7.3

TMomelLeHust 1711 CAMOCTOSITE/IEHOM PaboThI, OCHAIL|EHHbBIE KOMITBIOTEPHOM TEXHUKOW C BO3SMOXKHOCTBIO MTOJK/TFOUEHHUS K CETH
"VIHTepHeT" U obecrieyeHHeM /IOCTYTIA B 37IeKTPOHHYI0 MH(OPMALIOHHO-00pa30BaTeNbHY0 Cpefly YHUBEPCUTETA.

7.4

TMoMeleHus /7151 XpaHeHUst ¥ TPOGUIaKTHUeCKOro 06CTy>KMBaHUs yueOHOro 060py10BaHus.

7.5

JlabopaTopuH, OCHaIlleHHbIe CTelHaIbHBIM J1Jab0paTOPHBIM 000pyI0BaHUEM: KOMITBIOTEPHON TEXHUKOU C yCTaHOBAeHHBIM T10:
Python, a Takke C BO3MOKHOCTBIO TOAK/TIOUEHHUs K ceTH "VIHTepHeT" 1 0becriedeHHeM [IOCTYTIA B 3/IeKTPOHHYIO
WH(OPMALIOHHO-00pa30BaTeNBHYIO Cpelly YHUBEPCUTeTa




[Ipunoxenue
K paboueil mporpamme JUCHUTUTHHEI

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOUYHOM ATTECTALIMA
MO JUCLHUIUIMHE (MOJY.JIIO)

TEXHOJIOI'MU UCKYCCTBEHHOI'O UHTEJVIEKTA

(HaumeHosanue OUCYUNTUHBL(MOOYVIS)

Hampapnenune moaroToBKy / CieUaibHOCTD

23.05.06 CTpouTesbCTBO XKENE3HBIX 10POT, MOCTOB U TPAHCIOPTHBIX TOHHENEH

(K00 u HaumeHoBaHue)

Hampasnennocts (mpoduis )/ criennanu3anus

praBJ’[eHI/Ie TCXHUYCCKHUM COCTOSTHHUEM JKEJIIC3HOAOPOIKHOTO IIYyTH

(naumenosaHnue)



Coneprxanue

ITosicuuTenpHas 3amucka.

TunoBble KOHTPOJIBHBIE 33JAHNS WIM MHBbIE MaTepHallbl Ul OLIEHKH 3HAHWN, YMEHH, HaBbIKOB U (HJIN)
OIIBITA AEATEILHOCTHU, XapaKTEPU3YIOIIUX YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIMH.

MeTtoanyeckre MaTepHaibl, ONpEAeSIONe IPoUeaypy U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM NIPU IPOBEACHUH IIPOMEXKYTOYHOMN aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)KyTO‘{HOf/'I ATTCCTAllUN— OLICHUBAHHUC IMPOMCIKYTOUHBIX WM OKOHYATCIILHBIX PE3YJILTATOB

OoOy4YeHHs] 10 JUCUUIUIMHE, OOECIeYUBAOIINX JOCTHKCHHE

00pazoBaTeNbHON MPOTPAMMBI.

@®opMbl IPOMEKYTOUHOH arTecTaluu: 3a4€T, ScemecTp

IUTAHUPYEMBIX  pe3yJIbTaToOB

Ilepeyenb komneTeH i, GOpMHUPYEeMBbIX B NPoOLECCE OCBOEHUS TUCUHMILIUHBI

OCBOCHU

KOI[ 1 HAMMCHOBAHUC KOMIICTCHIINH

KOL[ HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIN

VYK-1: CriocobGeH oCymecTBIATh KPUTUISCKUN aHaJIH3 IPOOIEMHBIX CUTyallnii Ha OCHOBE
CHCTEMHOT'0 TT0/1X0/1a, BEIPadaThIBaTh CTPATEI IO NICHCTBUIA

VYK-1.3: BripabateiBaeT
CTpATEruo AeUCTBUM AJIs
pemeHns IpUKIaaHBIX 3a1ad,
HCTONB3Ys TEXHOJIOTHU
HCKYCCTBEHHOTO MHTEIJICKTA

OIIK-10: OIIK-10: CiocobeH ¢popMynupoBaTh U pemaTh HaydHO-TEXHUUECKHE 3a/1a4H B
obnactu cBoeil mpodecCHOHATBHOM ACATEILHOCTH

OIIK-10.2: Mcnons3yer
OCHOBHbIE METO/IbI | TEXHOJIOTUH
UCKYCCTBEHHOT'O MHTEJUICKTA AJISI
pELICHHS THUITOBBIX 337124

Pe3yabTaThl 00y4eHUs 10 JUCUMILINHE,
COOTHEeCEHHbIE C MJIAHUPYEMbIMHU pe3yJIbTaATaAMU 0CBOEeHHSI 00pPa30BaTeIbHOI MPOrpaMMbl

KOIL 1 HAUMCHOBAHUE NHAUKATOPA
JOCTHKCHUSA KOMIICTCHIIMHU

Pe3ynbTaThl 00y4eHUs 10 TUCIUITIMHE

O11eHOYHEIE
MaTepHAaJIbI

YK-1.3: BripabateiBaeT CTPATEruo
JEUCTBUH AJIs1 pEIICHNS NMPHUKJIAAHBIX 3ajad,
UCTIONB3Ysl  TEXHOJIOTHH  HCKYCCTBEHHOTO
HHTEJUIEKTa

OOyJarontuiics 3HAeT:

- KJ'IaCCI/I(bI/IKaIII/IIO 3ajaa4, peuracMbIX METOJaMH
HNCKYCCTBCHHOT'O MHTCJJICKTA,
-MCTPHKHU OLICHKH Ka4eCTBa MOHGHCﬁ " aJITOPUTMOB;

Bompocel (Nel
Nel0)

OO6y4aronuiics yMmeeT:

BLI6paTb NOAXOAAIYH0 MCTPUKY JJId OHLCHKHW KadeCTBa
MOJCJIN U AJITOpUTMA.

3amanus 7-10

OO0yJaronuiics BIageer:

HaBBIKAMHU OIEHKH KAuecTBa paboThl AJTOPUTMA B 3a]adax
Kjaccu()UKAIUH U PErPECCHH.

Bananus 7-10

OIIK-10.2: Hcrone3yeT OCHOBHBIE METOIBI U
TEXHOJIOTHH HCKYCCTBEHHOTO HWHTEIUIEKTa
JUTSL PEIICHUS] TUTIOBBIX 337124

OOy4aronuiics 3HAET:

- OCHOBHBIE METO/bl MAIIMHHOTO OOYYEHUs, MPOIECCHl U
CepBUCHl N0 00pa0OTKE AAHHBIX M BHIPAOOTKE pelIeHuil B
obsacTu mpodecCHOHATbHON AEATEIBHOCTH;

- KOMIUIEKC TEXHOJOTMYECKUX PEUICHUM, UMHUTHPYIOIIUH
KOTHUTUBHBIC (DYHKIIMM 4YeJIOBEKAa M IO3BOJISIOUIMN IpU
BBIIIOJTHEHUM 33/1a4 JOCTUIaTh PE3YJIbTAThl, COIIOCTABUMBIE
C  pe3ylbTaTaMM  HMHTEJUIEKTYalbHOM  JI€ATENbHOCTH
4eJIOBEKA,

Bompocer  (Nell
Ne20)

OO6yuJaronmiicss ymeeT:

- arperupoBath, QUILTPOBATh, HACTPAUBATh BeCa, BLIOUPATH
KJaccu(UKaToOpsl, KIACCH(PHUINPOBATh, BH3YaIN3UPOBATh
JAaHHBIC, CTPOWTH JEPEBbS PEIICHUIA C WCIOJIH30BaHHEM
SI3BIKOB  BBICOKOTO ~ YPOBHS [UIS  PEUICHHUS HAYYHO-
TEXHHYECKHX 3ama4 B o0macté mnpodeccHoHaIbHOU
JIESTeTbHOCTH; HABBIKAMU HAIHCAHWMS HEHPOHHBIX CeTed
JUTS peIICHUS HAYYHO-TEXHHYECKHX 3a7a4 B 001acTH cBOEH
npodeccnoHamTbHOM AesITeIbHOCTH;

- HaBbIKAMH OOy4YCHHMS MOJICIH C HCIOJIb30BAHUEM
HHCTPYMEHTOB HCKYCCTBEHHOTO HMHTEJUICKTA.

3amanus (Ne21
Ne25)

OO6yyarouuiicst BJajeer:

Bamanus (Ne 1- Nel0)




- HaBBIKaMHU HANKMCAaHWs HEHPOHHBIX CETEH IS pelICHHS
HayYHO-TEXHHUYECKUX 3a7a4 B obnactu CBOCH
npodeccnoHaTLHOM NesITeILHOCTH;

- HaBbIKaMW OOy4YeHHUS MOJENH C HCIIOJb30BAHHEM
MHCTPYMEHTOB UCKYCCTBEHHOTO MHTEJIEKTA.

[IpomexxyTouHast arTecTanus (3K3aMeH) MPOBOJAUTCS B OJTHOM M3 CISAYIOMUX GOPM:
1) oTBeT Ha OWJIET, COCTOSINUIN M3 TEOPETHUECKUX BOMPOCOB U MPAKTUYCCKUX 3a/IaHHIA;
2) BeinoaHenue 3aaanuii B DMMOC CamI VIIC.

[IpomexyTounas aTrectamnus (3a4€T) MPOBOTUTCS B OJHOU U3 CIECIYIOMUX GOpM:
1) cobecenoBanue;
2) BeimonHeHue 3aganuii B OMMOC Caml YIIC.

2. TunoBblel KOHTPOJIbHBIE 32JaHUS WJIH HHbIE MATEPHAJIbI VI OLlEHKH 3HAHUI, yMeHUIi, HABBIKOB
U (MJIM) ONBITA JeSITeIbHOCTH, XapaAKTePU3YyIOLIUX YPOBeHb ¢(POPMUPOBAHHOCTH KOMIIETECHIUH

2.1. TunoBbie BONPOCHI (TeCTOBBIE 3aJaHKs) 1JIsI OIeHKU3HAHUEBOT0 00Pa30BaTEeIbLHOI0 pe3yJbTaTa

[IpoBepsieMsblii 00pa30BaTENbHBINA PE3YIIbTAT:

KO[[ 1 HaMMCHOBAHUEC UHAUKATOpA

OO6pa3oBaTenbHbINH pe3ynbTaT
JOCTH)KCHUSI KOMIIETCHIIUH

VYK-1.3: BripabateiBaet crpareruro | OOyJaronuiics 3HaeT:

IEeUCTBUMN TUISE peueHus | - knaccudukaumio 3afay, pellaembix METOAaMMU UCKYCCTBEHHOTO MHTE/IEKTa;
HpI/IKHa[[HI)IX 3aja4, I/ICHOJ'H)SySI -MeTPUKN OUEHKUN KayeCTBa Mop,eneﬁl 1N anropuTmos;

TEXHOJOI'nnu I/ICKyCCTBeHHOFO

HHTCJIJICKTAa

3amanue 1

MamuHHOe 00ydeHue —

a) CHeHUATH3UPOBAHHOE MPOrPaMMHOE pelieHue (Win Habop pellieHuil), KOTOpoe BKIIOYAET B ce0si BCE MHCTPYMEHTHI IS
W3BIICUCHUSI 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX

b) orta rpynmuposka o6bexToB (HabmoaeHuit, coObITHIT) HA OCHOBEAHHBIX, OMKUCHIBAIOIINX CBOMCTBA OOBEKTOB

C) Habop AaHHBIX, KaX/as 3alKCh KOTOPOTO MPEACTABISAET COO0M ydeOHbIN MpUMep, COMePIKAIUi 3a1aHHbIA BXOIHOW HAOOD
JIaHHBIX, U COOTBETCTBYIOIIMN €My NIPaBUJIbHBIN BBIXOIHOU pe3ysbTaT

d) mnozapaszmeneHre MCKYCCTBEHHOTO HMHTEUIEKTAa M3Y4YarolU[Mii METOMABI MOCTPOEHHS aJrOPHUTMOB, CIOCOOHBIX 00y4aThCs Ha
aHHBIX

3aganue 2
Cpean npeayioskeHHBIX 3a71a4 MallTHHHOTO 00YyUeHHsT YKKUTE 3a]]a49l PETPECCUH
a) [Ilouck HEraTMBHBIX OT3BIBOB HA (PUIIBM HA CAHTEe KHHOKOMITAHUH
b) Ausropurm QunbTpaiuu ciama
c) Ilpenckazanue cpoka OKYNaeMOCTH IMPOEKTa
d) IlpexackazaHue ppIHOYHON CTOMMOCTH KBapTHPHI
e) [Ilouck MONICHHHYECKHUX TPAH3AKIINI

3ananue 3
K 6ubnuorekam aHanu3a qaHHbIX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
c) NumPy
d) Matplotlib
3ananue 4

Kakue n3 nepedncieHHBIX KOMaH I BEpHYT JaHHbIe Uit Poccun u 3umbadse?
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"")

! [IpuBoasiTCSL THIIOBEIC BONPOCH M 3ajaHms. OLEHOYHBIC CPEICTBA, NPEIHASHAYCHHBIC JUIS IPOBEICHHS ATTECTALMOHHOIO
MEpOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUIA MPOBEACHUS OLEHOYHBIX NMPOIEAYp KOJMYECTBE BapHaHTOB. OIEHOYHEIE
CpEICTBa MOJUIEKAT aKTyalIM3alldd C YY4EeTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYJIbTYpPbI, SKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
counaiabHON cepbl. OTBETCTBEHHOCTH 332 HEPACIIPOCTPAHEHUE COIEPKaHMs OLIEHOYHBIX CPEJICTB Cpelli 00yJaronuxcs yHUBEpCUTETa
HecyT 3aBelyIoni Kadeapoi 1 npernojaBarellb — pa3padoTYMK OLIEHOUYHBIX CPE/ICTB.




e) res[res.country == "Russia" | res.country == "Zimbabwe"]
f)  res[(res.country == "Russia") | (res.country == "Zimbabwe")]

3amanue 5
OTMeThTE BEPHBIE YTBEPKIEHHUs 00 aropuTMe CliydaiiHoro jeca - RandomForest
a) MWroroBbIM TpeacKa3aHUEM MOJICIH SIBIISIETCS MPEICKa3aHie CIyJaiHoOTo aepeBa
b) Tlapamerps! ais kaxa0ro aepesa (ryOHHA, MUHUMAIBHOE YHUCIIO 00PA3IOB B JIMCTE U T.JI.) BEIOUPAIOTCS CIIy4aiiHO
c) Kaxnoe nepeBo B jiecy MoyydaeT CaydailHbli MOaHAO0p TaHHBIX
d) Ywucro nepeBbeB B JieCy BHIOUPAECTCS CITydaitHbIM 00pa3omM
e) IlpeackazaHue MOJENH - YCPEAHEHHBIE IPECKA3aHUs JIEPEBHEB

3amanne 6
Kakoii aTpu0yT oTBedaeT 32 MUHIMAaJIbHOE YUCIIO 00Pa3IoB B TUCTE?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3ananue 7
Kaxkoit anI/I6yT OTBC€YACT 3a MUHUMAJIBHOC YHUCIIO 06pa3u03 B y3JIC I pa3I[€J'IeHI/IH?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpHBIC YTBEPIKACHUS O BIVSHUH TaPAMETPOB PELIAIOIIETO ISPEBhs Ha epeoOydeHue
a) Yewm Mmensblie 3Ha4eHne min_samples_split, TeM MeHbIlle TEHICHIUS K IePEOOyUCHUIO
b) Yewm menbie 3HaueHue min_samples_leaf, Tem MeHbIIIe TEHICHIHS K MIEPEOOYICHHUIO
€) UYewm MeHbIe IIyOHHA JepeBa, TEM MEHBIIEC TEHACHIHS K MePeOOyICHHIO
d) TI'nyOuHa nepeBa HUKAK HE BIUSET Ha €ro MePeo0yIeHHOCTh
e) UYewm MeHsblne 3HaYeHHE mapameTpa max_leaf nodes, TeM MeHbIIe TCHACHIHUS K TIEPEOOYUCHHIO

3ananue 9

Kaxoi KJ'IaCCI/I(I)I/IKaTop H€O6XOJ_II/IMO HCIOJIB30BaTh UL MPCACKAa3aHUsA pa3sMepa OZ[O6p€HHOFO KpeauTa 1o 3alaHHbIM r[apaMeTpaM?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
c) MoxerosrTeucnonb3oBanuDecisionTreeClassifier, uDecisionTreeRegressor

Bananue 10
OTMeTbTE BEpHBIEC YTBEPIKACHUS O JIEPEBbSX PEIICHUH.
@) uYeM MEHbIIe CBOWCTBO gini, TeM OJHOPOIHEES IPHMEPHI B JIUCTE
b) cBoiicTBO gini ompesenseTcs TOIBKO IS IUCTHEB, HO HE JUIS Y3II0B
C) CBOWCTBO samples yka3pIBaeT Ha KOJMIECTBO IIPUMEPOB B y37€
d) mapameTp gini, BO BCeX JHMCThSAX OKEH UMETh OJIMHAKOBBIC 3HAYCHHS

OIIK-2.3: Hcnonb3yer ocHoBHble | OOydvaronmiics 3Haer:

METO/bI u TEXHOJIOTUH | - OCHOBHBIE METO/bI MAIIMHHOTO OOYYEHHS, MPOLECCH U CEPBUCH MO 00pabOTKEe AAHHBIX H
HUCKYCCTBEHHOTO HHTEIUIEKTa IUIA | BBIPAOOTKE PEIIeHuil B 001acTH MPpo(hecCoHaIbHOI 1eATeIbHOCTH,
PEILICHMUS TUIOBBIX 3a41a4 - KOMIUICKC TE€XHOJOTHUECKUX PEHICHUH, IMUTHPYIOIINH KOTHUTHBHBIC ()YHKIIMU YEIIOBEKA U

llO3BOJI}H~OlILlfll‘/’l [IpH BBIIIOJTHCHHUH 3a1a4 JOCTUI'aThb pPE3yJIbTaThI, COIIOCTaBUMBIE C
pe3yJIbTaTaMH l/]H'l'eJIJIeK'I‘yaJII)HOI\/'l JACATCIIbHOCTH YCJIOBCKA,

Banganue 11
OTMeThTE BEpHBIE YTBEPHKACHUS O CIy4aiiHOM Jece
a) ueMm GoIbIIe IEPEBLEB B JIECY, TEM JIyUIIe KA4eCTBO MPeICKa3aHus
b) Bpems HacTpo#KK M PaBOTHI CIYYAWHOTO Jieca YBEIUIUBACTCS MIPOTIOPIIMOHAIBLHO KOJIHYECTBY JIEBEPEB B JIECy.
C) CIy4aiHbIi Jlec IPUMEHUM JUTS PEIIEHUS 38189 PErPECCHH
d) cayuaiiHbIi Jlec IPUMEHUM JUTS PEIICHHS 3a1a4 KIacCupUKAIINA

3amanne 12
OTMeTbTE BEPHBIE YTBEP)KICHUS
a) RandomizedSearchCV Haxoout ny4Iyr0 KOMOHHALKIO MAPAMETPOB AJIs AepeBa peieHHH
b) RandomizedSearchCV pa6otaet 6picTpee, yem GridSearchCV
c) GridSearchCV Haxomut Jy4nryro KOMOMHALMIO TAPaMETPOB s AePeBa, U3 TeX 3HAYCHHI MapaMeTpoB, 4TO ObUTH HepeaaHbl
d) RandomizedSearchCV naet 6onee Trounoe npejckasanue, uem GridSearchCV




3amanwue 13
Bribepute u3 civcka 3a1a9u KiIacCUPUKAIIH:
a) pasuenuth 10 Gororpaduu KUBOTHBIX Ha KOIIEK U cO0aK
b) mpemckazats cTOMMOCTH KBapPTHPHI 110 3aIaHHBIM TTapaMeTpam
C) pa3aenuTh rpulbl HA ChEIOOHBIE U STOBHUTHIE
d) crpynmupoBarh TEKCTHI IO MX SYMOIMOHAIBHON OKpacKe

3ananue 14
OTMeTbTE BEpHBIE YTBEPIKICHUS
a) B kadecTBe mepeMeHHBIX Ui 0OyYeHHs IepeBa MOTYT ObITh UCIONB30BaHbl KAK KOJNHYCCTBEHHBIC, TAK M KATErOpPHAIbHBIC
NPU3HAKH
b) epeBbs pemienunit MOryT pemraTs 3aaaqy KIaCCU(GUKALIMHI C TPOM3BOIBHBIM YHCIOM KIaCCOB
€) UYem MmeHsbIne 3HaYeHre min_samples_leaf Tem TouHee GyayT MpeacKa3aHus Ha TPEHUPOBOYHOMN BEIOOPKE
d) UYewm meHsIne 3HaYeHre min_samples_leaf Tem TouHee OyayT IpeacKa3aHUs Ha TECTOBOM BEIOOPKE

3amanne 15
Oo6yuatomiast BeIOopka (X_text, y_test) aTo —
a) BrIOopka, Mo KOTOPOW HACTPAMBAKOTCS ONTUMANBHBIC TAPAMETPHI IepeBa
b) Bribopka, M0 KOTOPOi OLIEHUBAETCS Ka4ECTBO MOIYICHHOTO IepeBa PelICHuit
C) Bribopka, M0 KOTOPO# OCYIIECTBIAESTCS BBIOOP HAMTYUIISH MOJETIN U3 MHOXKECTBA MOJIeeit
d) MHOXeCTBO LENCBhIX 3HAYCHHUM [Tl TAHHOTO Habopa JaHHBIX

3amanue 16
Ipn 00ydeHNM HEKOTOPOM MOIEIHM Ha TPEHHPOBOYHOM BBHIOOPKE M OIEHKE €€ KauecTBa Ha TECTOBOW BBIOOpKE, MONTydeHa OOJbIIas
pasHHIa MEXK Ty 3HAUCHHAMH METPHK Ha TPEHUPOBOUHOM M TECTOBOM BEIOOPKaX. O YeM 3TO MOKET TOBOPHUTH?

a) Mogenb nepeobydeHa

b) Pacnpenenenne qaHHBIX B TECTOBOM BBHIOOPKE CHIIBHO OTIMYAETCS OT pactpeeeH s B TPEHHPOBOYHOMN

C) Monens HemoOOyICHA

d) Mopaens uaeaabHO HACTPOCHA

3ananue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakuie u3 npeaiokeHHbIX KOMOWHAIINI HE BHI3OBYT OMIMOKY?
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]]

Bananue 18
Kakwne cTpoku mMo3BOJISIOT 0TOOPATh 5 MEpBEIX CTPOK AaradpaiiMadata (HHICKCH TOCIIEA0BATEILHOCTD Yricen 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 MOXKeT OBITh HCIIOJIB30BaHa CTyNeHYATask PyHKIMS aKTHBALMU?
a) Ompenenuts K CbeTOOHBIM WIIM HECHEAOOHBIM OTHOCHTCS TpUO?
b) Omnpenenuts kK KakOoMy U3 Tpex KiaccoB (setosa, vercicolor, verginica) oTHOCHTCS upHC?
C) PaznenuTh TEKCTHI Ha HEHTpPaAJIbHBIC, HETATHBHBIC U MOJOKHUTEIBHBIC.
d) IlIpexackasatb pasmep 3apabOTHOM IJIATHI CIELHATICTA IO ONPEICIICHHBIM IapaMeTpaM.
e) Pasznenuth M300paxkeHMs HA COAEPIKALLUE U HE COMICPIKAIME OTKPHITHIA OTOHB.

3amaunne 20

Kakoe 3HaueHne MOXKET UMETh B3BEIIEHHAs! CyMMa BXOJ/I0B HEMpOHa (10 UCTIONb30BaHMs aKTHBAIIMOHHOMN (DYyHKIIUH)
a) [11]

b) [0.1]
c) (-11)
d) (- oo, o)

2.2. TunoBble 3aJaHus /sl OLIEHKN HABBIKOBOI0 00Pa30BaTeJBLHOI0 pe3yabTaTa

[IpoBepsieMblif 00pazoBaTeNbHBIN PE3yIbTAT:

KOH 1 HAUMCHOBAHUEC MHJAUKATOPA

OO0pazoBaresbHbIA pe3ysbTaT
JIOCTHYKEHUsI KOMITCTEHIINT




OIIK-2.3: Ucnonb3yeT ocHOBHBIE | OOyuarouuiicsi ymeer:

METOAbI U TCXHOJIOT'HHU - arperupoBarb, q)HJ'II:TpOBaTb, HaCTpauBaThb BECa, BLI6I/IpaTL KJ'IaCCI/I(i)I/IKaTOpLI,
HNCKYCCTBCHHOT'O UHTCIIJICKTA JJIsL KﬂaCCI/I(i)I/IHI/IpOBaTL, BU3YAJIU3UPOBATL JAaHHBIC, CTPOUTH ACPEBbA peIIIeHI/Iﬁ C UCIIOJIb30BAHUEM
peuicHus TUMOBBIX 3a4a4 SI3BIKOB BBICOKOI'O YPOBHS JId PCHICHUSA HAYYHO-TCXHUYCCKHUX 3a/1a4 B obnactu

po(eCCHOHATBHON NEATEIbHOCTH;

3ananue 21

Ortkpotite Jupternotebook, co3naiite ¢aiin lab2 <pama dpamunus>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), noaxmounTte GubnmnoTexu
numpy u pandas u npouTtHuTe gaHHBE U3 (aiina StudentsPerformance.csv B natadpeiimsp.

[Momyunre pacnpeneneHre YUCIOBHIX BEIHMYNH JaTtadpeiiMasp HCIoabp3ys 6a30BbIe METOIBI BU3yaIm3anun OubOImoTeKnpandas.
Nmnoptupyiite 6ubnmotexy Seaborn. Mcnons3ys uaTepdeiic It MOATOHKN PErPECCHOHHBIX MOJIENEH K YCIOBHBIM ITOIMHOXKECTBAM
HaOopa JaHHBEIX BEIBEIUTE IPadUK yCIeBAEMOCTH [0 MaTEMAaTUKE U YTCHUIO C Pa3JeICHHEM II0 ITOILY.

3ananue 22

3arpy3ute Moaynu 6ubaroTek numpay u matplotlib, a Takxxe Mmoaynu 6ubnrorekn Scikit-learn, HeoOxoquMBbIe 1711 pabOTHI C IPEBOM
pemenuit. 13 sklearn.datasetsparpysute TecToBelii Habop iris. M3yuure cTpyKTypy mojydeHHOro HaGopa maHHbiX. B HaGope 150
9K3eMIUIApoB ("CTPOK" B NPHUBBHIYHONH HaM TepMHUHONOTHH). Kakaomy 5K3eMIUIIpY COOTBETCTBYET YEThIPE YHCIOBBIX aTpulyTa
(JUTMHA YanIeIuCTHKa B CM; HIMPUHA YallIeIMCTHKA B CM; JJIMHA JIETIECTKA B CM; LIIMPHHA JieTlecTKa B ¢M) U Kiace (‘setosa’, 'versicolor',
'virginica'). T.e. naHHbIII HaOOp MO3BOJSIET PEUIMThH 3a7ady KIACCU(HUKALMHM, OTHECEHUs pacTeHHs "HpUC" HMCXOIS W3 IIMPHHBI
JIETIECTKOB, JJIMHBI YaIleIUCTHKA W T.J. K OJHOMY M3 Tpex kiaccoB. Co3maiite memoHcTpatuBHBIA DecisionTree kmaccugpukaTop,
HCTIONB3Ysl OAHOMMEHHBIH Kilacc m3 OmoOmmortexu sklearn m coxpamure ero B mepeMeHHyIo dt. Jlns pa3mencHHs MHOMKECTBA Ha
TECTOBOE W TPEHHPOBOYHOE HWCIONB3yHTe MeTon train test split.  OrtoOpasurenoiaydeHHOEAEPEBOpEIICHUHTPadhUICCKH,
ucnone3yitemeronplot_tree

3ananue 23

3arpy3uTe naHHbIC U3 BCTpOeHHOro Habopa load digits. JlanHbIe mpencTaBisioT coboii Habop u3 1797 pyKOMUCHBIX U300paXKCHUMN
mudp pasmepamu 8§ Ha 8. Kaxkias xkapTHHKa MpeJCTaBiICHAa MAacCHBOM W3 64 3HAYCHUU IBETa JJI KAXKIOH SUYCHKH M300parKeHUSL.
OOyunTe JAEpPeBO PCHICHHUN W MOJYyYUTE MPEICKa3aHHE Ha TECTOBOW BhIOOpKe. BusyamusupyiiTe mpenckasaHue, YKaKUTE TOYHOCTh
JUIsl TIOJTyYEHHOT'O JiepeBa.

3ananue 24.

3arpy3uTe BCTpOCHHEBIH Habop boston.

Habop manHBIX boston mpencTaBiseT coOoit cioBaphb ¢ KimouaMu data, target, feature names m DESCR. Kitouy data cooTBeTcTBYeT
MACCHB CITUCKOB:

{'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 xaxmoit ctpouke 13 uucnoBbIX 3HaueHUU. Bama 3aaya HailTu onucaHue Kaxaoro u3 Hux. Tak nepBoe 3HaueHue (6.3200e-03 wnu
0.00632) 3T0 YypOBEHb MPECTYMHOCTH Ha YNy HACETIECHHUSI.

[TocTpoiiTe nepeBo peleHHi, MpeacKa3bIBalOIIee CTOMMOCTh KWIbS 10 UMEIoIUMCS JaHHbIM. OOpaTuTe BHUMaHHE, CTOMMOCTD
JKIJIbS - BEJIMYMHA HETPEphIBHAs, U aepeBo kinaccudukauu DecisionTreeClassifier Ham He momoiaér. [t npeacka3anus 3HAYCHUS
1esIeBoi (hYHKIMK HYKHO perpeccuonHoe aepeBo DecisionTreeRegressor.

Ilepebepute Bce nepeBbs Ha JaHHBIX boston Mo CIeIyIONIM apaMeTpam:

MaKcHUMallbHasl IIyOnHa - oT 2 10 15 ypoBHei

MUHHMAJIBHOE YHCIIO P00 AJIs pasjeneHus - ot 2 go 10

MUHHMaJIbHOE YHCcIIo Tpo0 B ucte - oT 1 1o 10

OTo0pazuTe Iydiue mapaMeTphl U JIydiiee IepeBo.

Banganue 25.

3arpy3uTe BCTpOeHHBIN Habop boston.

N3yuute ocranbHbie aTpuOyThl Kiaccupukaropa. Cosmaiite momens RandomForestClassifier ¢ 15 mepeBbsiMH U MaKCHMaJlbHOU
rIyOuHOM paBHOU 5 ypoBHsAM i qanubix digits_load().

OO0yuuTe MosTy4eHHYIO MOJieb. BrinonHuTe mpeackasanue. IlocunTaiiTe TOYHOCTS (Score) I Jeca.

VYkaxkure TpHU CaMBIX BaXXHBIX IapameTrpa s JCpeBhEB pEUICHWH B CO3MAHHOM JIECy, HCIONB3Ys, HampuMmep, aTpuoOyT
feature_importances_.

VK-1.3: BripabateiBaer | OOyuaronmiics BJaajieeT:

CTPaTEeTUI0 JeHCcTBUI JUId | - HABBIKAMH HAITUCAHUS HECHPOHHBIX CETEH M pelICHNU HaAYyYHO-TEXHUYECKUX 3a/1a4 B 00J1acTH
pelleHrs  NPHKIAAHBIX  3aJad, | cBoed mpodecCHOHAILHOW AeATeIbHOCTH;

UCTIOJB3YS TEXHOJIOTUM | - HABBIKAMH OOYYCHUSI MOJICIH C HCIIOJb30BAaHHEM HHCTPYMEHTOB HCKYCCTBEHHOTO HHTEIIICKTA.
HCKYCCTBEHHOTO HMHTEIICKTA -HaBBIKAMH OIICHKU KavyecTBa pabOTHI alTOPUTMA B 33/1a4aX KIACCUPHKAIIMA U PETPECCUHL.

OIIK-2.3: Mcmons3yeT OCHOBHBIE
METOAbI u TCXHOJIOTHN
HCKYCCTBEHHOTO HWHTEJUIEKTa ISt
PEUICHUA TUIIOBBIX 3a1a4

1. Wcnonobsyiite dain StudentsPerformance.csv. BbiBeanuTe CTPOKM C AaHHbIMKM 0BYYalOLWMXCS, KOTOpble He NpOoXoamau
noArotoBuTenbHble Kypcbl (test_preparation_course == None), HO Habpann xoTa 6bl MO ogHOMY M3 TecToB (ntobomy)
6onbuwe 90 6annos.MmnopTupyiTe bBubanoteky Seaborn. NMcnonbsya metosn Implot() BbiBeguTe rpadumk ycnesaemoctv no




MaTeMaTuKe U YTeHUIO C pasgeneHmem no nony.

2. Wcnonbsynte ¢ain StudentsPerformance.csv. BbiBeguTe CTPOKM C AaHHbIMM 0byyatowmxcs, HabpaBWwKUx B cymme 3a Tpu
Tecta 6bonbwe 250 6annos.MimnopTupyiTe 6UbAMOTEKY Seaborn. MoKaxute Ha rpadurKe cpeaHuit 6ann Nno matemaTuKke gns
OeBYLUEK U IOHOLLEN B 3aBUCMMOCTU OT YPOBHA 0byYeHus.

3. Onpeaenute, K KaKOMy M3 Tpex BMAOB MPUHALNEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHA YaLennCcTUKa,
LWMPMHA YaWeNuCcTMKa, AJIMHA JIeNecTka U WMpPUHA fIenecTka. 3arpysuTte mogyam 6ubnmotek numpay 1 matplotlib, a Takxe
moaynun ubnmoteku Scikit-learn, Heobxoanmeble gns paboTbl ¢ ApeBom peweHnin. U3 sklearn.datasets 3arpysumTe TectoBbii
Habop iris. Co3pmaiiTe AepeBO peleHulit Co CAeaylWMmMKM napaMeTpamu: MaKCMManbHaa FaybuHa - 4 ypoBHA,
MWHUMaNbHOE YMCN0 06BbeKTOB B iMCTe - 4. OTOO6pasuTe NosyyeHHoe AEPEBO pPeLleHni rpadryeckun, UCNob3yinTe meTosq
plot_tree. BbinonHUTe NpeAcKkasaHWe OTHOCUTE/IbHO K1ACcCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.

4. OnpepenuTe, K KAKOMY M3 Tpex BUAOB NPUHALNENKMUT MPUC MO YETbIPEM YUCNOBbLIM MAapameTpam: AJIMHA YalLennCTUKa,
WIMPMHA YaWeNnCTUKa, AJIMHA NIenecTKa U LWMPUHa fenecTka. 3arpysute moayam 6ubamotek numpay n matplotlib, a Takxe
moaynun bubnmoteku Scikit-learn, Heobxoaumeble gns paboTol ¢ Apesom peweHuin. U3 sklearn.datasets 3arpysmTe TectoBbii
Habop iris. Co3paiTe AepeBO pELWEeHU COo CAeayrluMM MapaMmeTpamu: MaKCMMA/IbHOE KOJIMYEeCcTBO Yy3/10B - 3,
MWHMMaNbHOE YMcio OBBbEKTOB AnA pasgeneHna nucta - 6. OTobpasute nosyyeHHoe AepeBO pelleHui rpaduyecku,
ncnonbsymnte metog, plot_tree. BoINoAHUTE NpeAcKasaHMe OTHOCUMTE/IbHO K/JacCcoB, K KOTOPbIM NPUHAANENKAT AaHHblE U3
TEeCcToBOM BbIBOPKU.

5. Onpeaenute, K KakOMy M3 Tpex BMAOB MPUHALAEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHA YalenncTuKa,
WMPMHA YaWeNnucTuKa, AJIMHA JIeNecTKa U WMpPUHA fienecTka. 3arpysuTte mogyam 6ubnmotek numpay 1 matplotlib, a Takxe
moaynun bubnmotekun Scikit-learn, Heobxoaumeblie gns paboTbl ¢ ApeBom peweHnin. U3 sklearn.datasets 3arpysunTe TectoBbii
Habop iris.. Co3gaiite u obyuute mogmenb RandomForestClassifier ¢ 10 pepeBbAMW. BbiNonHWTE npeacKasaHue
OTHOCUTE/IbHO KNaccoB, K KOTOPbIM MPUHAANexaT AaHHble U3 TecToBOM Bbl6OpKM. MocyuTaitTe TOYHOCTb (score) onis
nosly4eHHOW Moaenm.

6. 3arpysute moaynu 6ubnmotek numpay u matplotlib, a Takxke mogynu 6ubnmotekn Scikit-learn, Heobxogumsie gnsa paboThbl
C ApesBom pelweHuin. M3 sklearn.datasets 3arpysuTte TecToBbili Habop iris. Co3galite M obyunte mopgenb
RandompForestClassifier ¢ makcumanbHol rnybuHoi aepesbeB - 7. BbiNonHMTE NpeackasaHWe OTHOCUTENbHO KNaccoBs, K
KOTOPbIM NPUHAANEKAT AaHHble U3 TECTOBOM BbIBOPKU. MocuunTaiiTe TOUHOCTL (accuracy) A NosyyYeHHON Moaenu.

7. WmnopTtupyite Habop aaHHbix load_digits, cogepkawmin 1797 n306parKeHUt pyKONUCHbIX undp pasmepamu 8 Ha 8.
Paspennte Habop Ha TPEHMPOBOUHBIN M TECTOBbINM B Nponopummn 85/15.

BusyanusupyiiTe nepsble WecTb 06bEKTOB U3 TPEHUPOBOYHOro Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYHO M3 TPEX C/IOEB: BXOAHOIO, CKPLITOrO U BbIXOAHOrO. BbiNosHWUTE NpeacKasaHue U
OLLEHUTE ero KayecTso.

8. WmnopTtupyiite Habop aaHHbIX load_digits, cogepskawmin 1797 nsobpaxkeHnin pyKonucHbix UMdp pasmepammn 8 Ha 8.
Paspennte Habop Ha TPEHMPOBOYHbIN M TECTOBbIN B Nponopuun 75/25.

MocTpoliTe HEMPOHHYIO CeTb, COCTOALLYHO M3 TPEX C/I0EB: BXOAHOrO, CKPLITOrO M BbIXOAHOTO. BbiNnosHMTe npeackasaHue u
OLEHMWTE ero KayecTso.

9. Hanuwwute knacc Neuron, BbINOAHAOWMA GYHKLMM WCKYCCTBEHHOrO HEMPOHA, HA BXOA AOJ/XKHbl MOAAaBaTbCA Beca,

CMeLLeHue, U 3HaYeHMA BXOLOB HEMPOHA. B KauecTse GyHKLMM aKTMBALMKN UCNOb3YNTE CUTMOUNAY:
1
“Tver
10. Hanuwwute knacc Neuron, BbINOAHAKOWMA GYHKLMMU WMCKYCCTBEHHOTO HEWPOHA, Ha BXOA, [OJMXHbl MOAaBaTbCA Beca,
CMeLLeHWe, U 3HaYeHMA BXOL,0B HeMPOHaA. B KauecTBe GyHKLMM aKTUBALMM MCNONb3YIHTE TMNEPbOANYECKUI TaHTEeHC:
2
than(z) = T 1
2.3. IlepeyeHb BONPOCOB 1JIsi MOATOTOBKH 00y4alOIIUXCs K MPOMEKYTOYHOM aTTeCTAlNU

1. HUckyccrBennslit naTeIuIeKT. OCHOBHBIC MOHATHSA NI

2. MammHHOE 00yYeHue.

3. Tmyboxoe oOydcHme.

4. OOyucHHE C YUHTEIEM U 03 YIHTEIIS.

5. OcHOBHbIE TIOHATHUS aHANIN3A JIAaHHBIX. [laHHBIE, MOJIeNb, 00paboTKa JaHHBIX.

6. MeTO}lOJ’IOFI/I‘IeCKI/Ie TMIPUHIUITIBI aHAJIN3bI JJAHHBIX.

7. HGHI/I, 9Tallbl, MCTOJbI U TCXHUKH aHAJIM3a JaHHBIX.

8. @wuibTpanys rpynnupoBKa U arperaius JaHHBIX.

9. Busyanuzauus JaHHBIX.

10. Busyanmzanus naHeeix B Phyton.

11. Busyammzamnus B Pandas.

12. bubmuorexu Seaborn u Matplotlib

13. Pemaromyie nepeBbs: OCHOBHBIC TIOHSITHS.

14. 3anmava xiaccubUKaIHH.

15. JlepeBbs penienuii. OCHOBHBIE TapaMeTpHI AepeBa.

16. Jlepero pelicHUi B 3a1a41 PErPECCHHU.




17. Merox OnmKalIINX COCEmE.

18. Konuemnius ciay4aifHOro jeca.

19. CnyuaiiHas BBIOOpPKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpeaHeHne MPOTHO30B.

21. TIpoGiiema mepeoOyUeHHUs.

22. Tunmsrommbok: true negative, false positive.

23. Mertpuku kauectBa Mozenu: Precision, Recall, F1 score.
24. TecrupoBanue ROC AUC.

25. HeiipoHHBbIE ceTH.

26. HckyccTBeHHBIE HEHPOHBI.

27. DyHKIMW aKTHBALUU HEHPOHA.

28. IlepuenTpoH.

29. OOy4eHne HEHpoHa.

30. TI'pagmeHTHSII CITyCK.

31. JIpobnenue mara npu rpaJiieHTHOM CITyCKe.

32. CroxacTHYEeCKHi IpaANEeHTHBIH CITyCK.

33. MeToa HauCKOpeHIero Cnycka.

34. HetipoHHas ceTb.

35. OpnHocInoiHast MOJETb.

36. CaepTo4HBIC HEHPOHHBIE CETH.

37. CBEpPTOYHBIN CIIOH, CIION ITOABBIOOPKH, TOJTHOCBSI3HBIN CIIOH.
38. lleneBast QpyHKIMS.

39. 3amaum pacmo3HaBaHHUS 00pa30OB.

40. Kiaccudukanus 00bEKTOB.

41. Tlomck m300pakeHus 1Mo 0OpasIry.

3. Meroauyeckue MaTepuaJbl, onpeaessiiouye Npoueaypy U KpUuTepuu oueHnBaHus
copMHPOBAHHOCTH KOMIIETEHMIA P MPOBEAEHUU MPOMEKYTOYHOM ATTeCTAIUN

Kpurepun ¢popmMupoBaHusi OlleHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OIICHKA «OTJIMYHO» BBICTABIIACTCA OOYYAIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIBHBIX OTBETOB Ha
Borpockl cocTarisieT100 — 90% ot obmero oObEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKA «XOPOILN0» BBICTABISICTCS OOYYAIOMIEMYCsl, €CJIM KOJWYECTBO IPABWIBHBIX OTBETOB Ha
Borpochkl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOITPOCOB;

- OLICHKA «Y/IOBJIETBOPHUTEJIBLHO» BBICTABISICTCS OOYJAIOMIEMYCs, €CJIH KOJIMYECTBO IPABUIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 0b1iero 06bEMa 3aJaHHBIX BOIIPOCOB,;

- OIICHKA «HEYAOBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYJAOIIEMYCS, €CIM KOJHMYECTBO IMPaBUIIBHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmMupoBaHus oleHOK 1O pe3yJbTaTaM BbINOJHEHHUSA 3aJaHUIl

«OTIANYHO» — CTAaBUTCSA 32 pabOTY, BHIIOJHEHHYIO MOJIHOCTBIO 0€3 OIIMOOK U HEJI0UETOB.

«Xopomo» — cTaBUTCA 3a paboTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMM B HEW He OoJiee 0JIHOM
Herpy0Oo# oMOKH M OIHOTO HeJoueTa, He 0oJiee TpexX Hel0UeTOB.

«Y10BJIETBOPHUTEJIBHO» — CTABUTCS 32 pabOTy, €ciu 00yJyarouuiicsl MpaBUIBHO BBINOJIHUI HE MeHee 2/3
Bceil paboThI MM OMYCTHI He Oojee 0JHOW rpyOoi OomMOKM M JABYX HEI0YETOB, He Oojiee 0AHOM rpy0oil u
OJIHO Herpy0Ool onOKH, He OoJiee TpeX HErpyObIX OIINOOK, OHON HErpyOOi OIIMOKHY U IBYX HEJJOUETOB.

«HeynoBJ1IeTBOPUTEIBHO» — CTaBUTCS 32 PabOTy, €CIM YMCIO OUIMOOK M HEA0YETOB MPEBBICUIO HOPMY
JUTSI OLIEHKH «YOBJIETBOPUTEIHLHOY WUJTU TIPABUIILHO BBIMOIHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubox:

- epybvie owuUbKU. He3HaHUe OCHOBHLIX NOHAMULU, NPAGUN, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIEAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUA.

- HeepyOvle OWUOKU. HEeMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePpayuoOHAIbHbIU 6blOOP X00a
peuterus.

- Hedouemvl. HEPAYUOHANIbHbIE NpUEeMbl BbINOJIHEHUsl 3Ad0aHUsl;, OMmMOelbHble NOZPEUHOCMU 8
dopmynuposke 66180008, HebOpeNCHOe 8bINOIHEHUE 3A0AHUS.

Kpurepun popmupoBaHus OLeHOK 110 3a4€Ty

«3a4TeHO0» — CTYJEHT IEMOHCTPUPYET 3HAaHNE OCHOBHBIX Pa3ZesIoB IPOrpaMMBbl H3y4aeMoOro Kypca: ero
0a30BBIX MOHATUH M (QyHAAMEHTAJIBHBIX MpoOJieM; MpHOOpen HEOOXOAMMbIE YMEHHUS U HaBBIKH, OCBOMII



BOIPOCHI MMPAKTHYECKOTO MPUMEHEHHS MTOJTy4YCHHBIX 3HaHUH, HE TOMYCTHI (PaKTHUECKUX OIIMOOK NMpU OTBETE,
JOCTaTOYHO TIOCIECNOBAaTENIBHO W JIOTMYHO H3JIaracT TEOPETHYECKUH MaTepual, JOIyCKas JIUIIb
HE3HAYUTEIIbHbIC HAPYLICHUS [TOCJIEI0BATEIbHOCTH U3JI0KEHHS U HEKOTOPbIE HETOYHOCTH.

«He3a4TeH0» — BBICTABIIAETCS B TOM ClIydae, KOIJla CTyJEHT JAEMOHCTPUPYET (hparMeHTapHbIE 3HAHUS
OCHOBHBIX Pa3/IeJIOB MPOTrPaMMBbl H3Y4aeMOro Kypca: ero 6a3oBbIX MOHATUH U (PyHIAMEHTAIbHBIX polieM. Y
9K3aMEHYeMOro ¢J1ab0 BbIpa)keHa CIIOCOOHOCTh K CAMOCTOSATEIbHOMY aHAJTUTUYECKOMY MBIIIUIEHUIO, UMEIOTCS
3aTpy/HEHUS B M3JI0)KEHUU MaTepuaia, OTCyTCTBYIOT HEOOXOAMMbIE YMEHHUS W HABBIKHU, JOMYIICHBI rpyObIe
OMOKM M HE3HaHWE TEPMMHOJIOTMH, OTKa3 OTBEYATh HA JIOMOJHUTENIbHBIE BOIPOCHI, 3HAHUE KOTOPBIX
HEO0XO0AUMO JJIsl IOTYUYEHUS TTOJI0KUTEIBHON OLIEHKH.



