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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.31.01

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. 7 2
C'nybokoe o6yuenne. ObyueHue ¢ yuutesiem u 6e3 yuurens. /JIek/
1.2 [lanHbIe, Mojie/h, 00paboTKa JaHHBIX. MeTOo/0/I0THYeCKHe TIPUHITUIBI aHATH3bI 7 2
JaHHbIX. Llenu, sTanbl, METO/IbI ¥ TEXHUKHU.
dunbTpanys rpynnvupoBKa U arperauys JaHHbiX. /Jlek/
1.3 Bu3syanusanus ganHbiX. Busyanusauus gaHabix B Phyton. Busyanu3zarus B Pandas. 7 2
Bubmoreku Seaborn 1 Matplotlib. /JTek/
1.4 AJITOPUTMBI U CTPYKTYPHI JaHHBIX. BubimoTeka Pandas: CTpyKTYpBI JaHHBIX: Series 1 7 2
DataFrame. Pabora c csv.
Mp/
1.5 @unbTpanys JaHHbIX. bubmoreka Pandas. BbIBoz CTPOK U KOJIOHOK. MeTozbI query, 7 2
tail, sample, head. O6veguHeHVe MeTOOB. /TIp/
1.6 Arperaius aaHHbix B Pandas: count, sum, max, min, mean, median. Metoze1 groupby 7 2
u aggregate. ObbeayHeHre Meto/ioB. CopTrpoBka. /T1p/
Paspen 2. MeTopbl MallIMHHOT'O 00y4eHHUsA




21 Peruaroiiyie iepeBbsi: OCHOBHbIe MOHsATHA. Kiaccudukanysi. JlepeBbsi perleHuH. 2
OcHOBHbIe ITapaMeTpk! JiepeBa. [lepeBo pellleHUH B 3a7lauy perpeccuu. Metof,
6mokaiimux cocefeit. /Jlek/

2.2 Konnenius ciydaiiHoro sieca. CirydaiiHast BBIOOpKa TpEHHPOBOUHBIX 06pas31ioB. 2
YcpenHenue nporHo3oB. [Ipobiiema nepeobyueHusi. MeTpUKK KaueCTBa MOZEIH.
TectupoBanue ROC AUC. /Jlek/

2.3 Hetiponnsle cetn. VickyccTBeHHBIe HelipoHsL. [lepuentpoH. O6yueHHe HelpoHa. 2
/TTex/

24 I'papueHTHbIH criyck. [JpobsieHue 11ara npy rpaueHTHOM ciycke. CTOXaCTHUeCKHit 2
rpaJiieHTHBIN cryck. MeTo/ HaucKopeliero criycka. /JIek/

2.5 HeliponHast ceTb. OziHOC/I0MHast Mo/iesib. CBepTOUHble HelipoHHble ceTd. CBEPTOUHBIN 2
CJIOH, CII0¥ TTOABLIOOPKH, TTOJTHOCBSI3HBIHN c/1oi. LlesieBast GhyHKUus. /JTek/

2.6 Perwaroirjye fepeBbsi: 00yueHre mogem. bubnuoteku sklearn, pandas, numpy. Beibop 2
napameTpoB Mogend. Kpocc-Bammzanus. IpesBapurenbHast 06paboTKa JaHHBIX.
TpeHVpPOBOUHBIN HAabOp AaHHBIX. TeCcTOBBIM HAOOD AaHHBIX.
/MIp/

2.7 Kowtiemnius ciyuaiiHoro yieca. CiyyaiiHasi BbI60pKa TPeHUPOBOUHBIX 00pa3ijoB. 2
YcpenHeHne porHo3oB. [Tpobiema nepeobydenyst. Ture! ommbok: true negative,
false positive. Merpuku Kauectsa: Precision, Recall, F1 score. TectupoBarue ROC
AUC. MIp/

2.8 VckyccTBeHHBIN HelipoH. Bxog, dyHKIUS akTHBaMK (CUTMOMia, TUTepOoIMyeCcKuit 2
TaHreHc, SoftMax). ITog6op Becos. /TIp/

2.9 Bubsoreka Keras. ITo/THOCBSI3HBIH 1 CTII&XKUBAIOLIHIA C/10H, €J10i Dropout. PemeHne 2
ripobsiem riepeobyuenwust. /T1p/

2.10 BHellHYe UCTOUHMKY JIaHHBIX A/ aHanu3a. Kuggle. TToaroToBka ganHbIX. Pabora ¢ 2
n300pakeHnsIMU pasHoro dopmarta. /I1p/
Pa3zgen 3. CamocTosATe/bHast pabora

3.1 KomrsrotepHoe 3penue. bubmioreka OpenCV. OTCie)XUBaHe JBIDKYIIAXCS 3
00BEKTOB BO BpeMeHH. Pacrio3HaBaHue JIHL.
/Cp/

3.2 O6paboTKa ecTeCTBEHHOTO 513bIKa. OCHOBHBIE MOHATHSA. TOKeHe3al sl 4
Jlemmatusanus. /Cp/

3.3 TToproroBka K nexuusam /Cp/ 8

3.4 IMoaroToBKa K 1abopaTopHLIM 3aHATHAM /Cp/ 16
Pa3pen 4. KoHTakTHBIe yackl Ha aTTeCTaI{UI0

4.1 3auét /KD/ 0,15

5. OHEHOYHBIE MATEPUAJIbI

OL[EHOI—IHI)IE MaTepuraJ/ibl AJid MIpOBeAeHUA HpOMeX(yTO‘—IHOﬁ arTeCTalyun O6yI—IaIOHlI/IXCH TpyUBe[EeHbI B IIPUJ/IOKEHUHN K pa60qe171 nporpamMmme

JUCLIUTUIVHBI.

@DopMEI ¥ BUZBI TEKYILIEr0 KOHTPOJIS 10 JUCLMIUTHHE (MOZYJII0), BUJBI 33/IaHHH, KDUTEPHUH UX OLeHUBaHMUs, pacripe/esieHue 6aioB 1o
BHZIaM TEKYIIETr0 KOHTPOJIS pa3padaThIBAIOTCS MpeTIo/iaBaTesieM AVCLUTUTHEL C yUeTOM ee CIielIM(UKA U JOBOASATCS 10 CBeJIeHHUsT

00yuaroIIMXCsl Ha IEPBOM YUeOHOM 3aHSITHHL.

TeKyIui KOHTPOJ/Ib YCIIEBAEMOCTH OCYIIIECTB/ISIETCS TIPENo/jaBaTe/ieM JUCLIMIIMHBI (MOZY/Is) B paMKax KOHTAaKTHOH paboThl U
CaMoCTOsITeNIbHON paboTel 0byuatomuxcst. st GUKCHPOBAHUS Pe3y/IbTaTOB TEKYILEr0 KOHTPOJIS MOXKET UCIT0/b30BaThcst JOC.

6. YYHEBHO-METOJMNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIUIMHBI (MOAYJISA)

6.1. PekoMeHayeMasn iMTeparypa




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




[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Manannyesa Hatanbs HukonaesHa

[lomkHOCTb: AnpexTop Guamnana

[ata nognucawus: 20.06.2025 15:11:18

YHUKanbHbI MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

[Ipunoxxenue
K pabodeii mporpaMMe JUCIHILTAHBI

OIIEHOYHBIE MATEPHAJIBI JJISI TIPOMEXXYTOUYHOM ATTECTAILIMA

MO JUCHUILIMHE (MOAY.JIIO)

TEXHOJOI'MY HCKYCCTBEHHOT'O MUHTEJUJIEKTA

(HaumeHoBanue OUCYUNTUHBL(MOOYIIS)

Hamnpapnenue moaAroToBKy / CIeNUAIBHOCTb

23.05.04 DKCIIVIVATAIIUA KEJIESHBIX JIOPOI'

(k00 u HaumeHoBaHue)

HanpasnenHocTs (m1podhuiis )/crienuann3anus

MarucTpajbHbLIH TPAHCHOPT

(Haumernosamue)



Coneprxanue

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJLHBIC 33JJaHUS WJIM HHBIC MaTepUaIbl IJIs1 OIEHKH 3HAaHWM, YMEHH, HABBIKOB W (MJIH)
OTIBITA JESATEIHLHOCTH, XapaKTEPU3YIOIMIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAaHUA COPMHUPOBAHHOCTH
KOMHCTCHI_[I/II;'I HpI/I HpOBeIIeHI/II/I HpOMe)I(YTOqHOﬁ arTeCTalnuu.



1. llogcHuuTeAbLHAA 3aMUCKA
[lens MpOMEKYTOYHOM aTTECTAIlMH — OIEHWBAHHME MPOMEKYTOUHBIX M OKOHYATEIIbHBIX PE3yJIhTaTOB
06y‘-I€HI/ISI 10 JUCHUITIIIMHE, OGGCHG‘-II/IBaIOH_[I/IX JOCTHUIKCHHUC HJIaHI/IpyeMBIX pGSY.HLTaTOB OCBOCHUA
00pa3oBaTebHON MTPOTPAMMBI.

®DopMBbI TPOMEKYTOUHOM aTTecTauu: 3a4€T, 7/ CEMECTp

Hepeqeﬂb KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX B Iponecce 0OCBOCHUSA TUCHUIIINHBI

Kox mHnmkaTopa qOCTIKEHHS

Kon n HanmeHnoBanue KOMIICTCHIIUH
KOMIICTCHII N

YK-1: CniocoGeH ocyniecTBIsITh KpUTHUECKUN aHAJIN3 IPOOJIEMHBIX CUTYallMii HA OCHOBE
CHCTEMHOT'0 IT0JIX0/1a, BEIPA0aThIBATh CTPATETUIO IEHCTBUN

VK-1.3: BeipabateiBaer
CTpaTeruo ACUCTBUMN I
pelIeHus IPUKIAIHBIX 3a1ad,
UCTIONB3Ysl TEXHOJIOTHU
HCKYCCTBEHHOT'O MHTEIUIEKTa

OIIK-10: CriocobeH ¢popMyIHpOBaTh U PelIaTh HAYYHO-TEXHUICCKHE 3a1a9H B 00IaCTH CBOCH
npoecCHOHANBHON NeATeIbHOCTH

OIIK-10.2: Ucnons3yer
OCHOBHBIE METOJIBI U TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTA JUIS
pELICHHS THUITOBBIX 337124

Pe3yabTaThbl 00y4eHHUs 10 JUCHMILJINHE,
COOTHECEHHbIE C IVIAHUPYEMBIMH pe3yJibTaTaMU 0CBOCHHS 00pPa30BaTeIbHOI IPOrpaMMBbl

Kox 1 HanMeHOBaHUE HHANKATOPA O1eHoYHbIE
Pe3ynbraThl 00y4eHuUs IO TUCIUTLIIHE
JIOCTHIKEHUS KOMIIETEHIIHH MaTepHAIIBI
YK-1.3: BripabarbiBaeT ctpateruto | OOyuaromuiics 3HaeT:
ACUCTBUM IS PCIICHNSA NPUKITANHBIX 33714, | - knaccudmkauumio 3ajay, pelaembix MeToamMm UCKyccTeeHHoro | Bompockl (Nel -
HCIIONB3ysS TEXHOIOTMH HCKYCCTBEHHOTO | pprennexTa; Nel0)

HHTCIIJICKTa

-METPUKN OLUEHKUN KaveCTBa Mop,eneﬁ M anropnuTmos;

OO6yuaromumiics ymeerT:

BbI6paTh NOAXOAALLYIO METPUKY ANA OLEHKM KauecTBa MOGENN U
anropuTma.

3amanus 7-10

OOyyaronmmiicsi BIajeeT:

HaBblKamMy OLLEHKM KauyecTBa paboTbl anroputma B 3ajadax
KnaccuduKaLumm n perpeccum.

Bananus 7-10

OIIK-10.2: Hcnosp3yeT OCHOBHBIE METOIbI
U TEXHOJIOTUH MCKYCCTBEHHOTO HMHTEJUICKTa
JUTSL PEIIICHHUST TUTIOBBIX 33/1a4

OOyuarouniicst 3HaeT:

- OCHOBHBIC METO/bI MAIIMHHOTO OOy4YeHMs, MPOIECCHl U
CEPBUCHI IO 00PabOTKE MAHHBIX U BRIPAOOTKE pelIeHUH B
o0acT npohecCHOHATBLHOMN 1eATeTbHOCTH;

- KOMIUIEKC TEXHOJOTMYECKUX PELIeHUN, UMUTUPYIOLIUHI
KOTHUTHUBHBIC (DYHKIUH YeJIOBEKa W IO3BOJISIOMIAN IIPH
BBIITOJIHEHUH 33J1a4 JOCTUraTh Pe3yJIbTaThl, COOCTABUMBIE
C  pe3yibTaTaMd  MHTEIUJIEKTYyaJlbHOM  JI€ATEIbHOCTH
4eJIOBEKa,

Bompocst
Ne20)

(Nell -

OOy4aronmiicss yMmeer:

- arpermpoBath, (QHIBTPOBATh, HACTpauWBaTh Beca,
BBIOMPATH KJTacCU(PHUKATOPEI, KITacCU(UINPOBATH,
BU3YaJIU3UPOBATh JIAHHbIE, CTPOUTH JIEPEBbSl PELICHUN C
UCIOJIb30BAaHUEM SI3bIKOB BBICOKOTO YPOBHS ISl PELICHMUSI
HAayYHO-TEXHHUYECKUX 33124 B 00J1aCTH MPO(heCCHOHATBEHON
JESATEIIbHOCTH; HaBbIKAMHU HAIMCAHUS HEMPOHHBIX CETEH
JUTSL peIICHHS HAYYHO-TeXHUYIECKHX 337a9 B 0071aCTH CBOEH
poQeCCUOHATBHOM eI TeIbHOCTH;

- HaBblKaMU OOy4YeHHs] MOJEIM C HCHOJIb30BAaHUEM
MHCTPYMEHTOB UCKYCCTBEHHOI'O MHTEJIEKTA.

3amanus
Ne25)

(Ne21 -

OOyyJaronuiics BJageeT:

Samanus (Ne 1- Nel0)




- HaBbIKAMU HAIMCAHUSA HCHUPOHHBIX CETEH IJI PELICHHUS
Hay4YHO-TEXHMYECKHX  3a7a4 B  oOmacTu  CBOeH
npoQeCCUOHANBHOM NesITeIbHOCTH;

- HaBbIKAMM OOYYEHHs MOJAEIM C MCIOJb30BAHUEM
MHCTPYMEHTOB UCKYCCTBEHHOI'O MHTCIUICKTA.

[TpomexyTouHast aTTecTanus (PK3aMeH) IPOBOJAUTCS B OJTHOM U3 clieAyromux Gopm:
1) oTBeT Ha OUIIET, COCTOSIIUI U3 TEOPETUIESCKUX BOIIPOCOB U MPAKTHUCCKUX 33/aHUii;
2) BeinoaHenue 3aaanuii B DMMOC yHuBepcurera.

[TpomexyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CIIEAYIOMUX GopMm:
1) cobecenoBanue;
2) BeinonHenue 3aganuit B OMMOC yHuBepcurera.

2. TunoBbiel KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MATEPHAJIBI /IJIA OLlEHKH 3HAHMII, yMeHHUIl, HABLIKOB
U (MJIM) ONBITA 1eATEJTbHOCTH, XapaKTePU3YyIOIUX YPOBeHb CPOPMHUPOBAHHOCTH KOMIIETEH NI

2.1. TunoBble BOIIPOCHI (TCCTOBBIe 33)13HI/IH) AJIsi OHCHKHU 3HAHUEBOTI 0 06pa30BaTeJ’IBHOFO pe3yJjbTaTta

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yJIbTaT:

KOIL N HAUMCHOBAHUE NHAUKATOPA
JOCTHXKCHHUA KOMIICTCHIIMHU

OO0pazoBaresbHbBII pe3ysbTaT

VK-1.3: BrpabateiBaet crpateruto | OOydaronmiics 3HaeT:

,I[eﬁCTBPIﬁ JJIA peH.IeHI/Iﬂ - KﬂaCCVId)MKaLI,MIO 3a4a4, pewaembliX METOAaMU UCKYCCTBEHHOTO UHTENNEKTA,
HpI/IKJ’[aI[HLIX 3aJa4, I/ICHOJ‘ILSYS[ -MeTPUKUN OUEHKHN KayeCTBa mogenen N anroputmos;

TEXHOJIOTHH HCKYCCTBEHHOTO

HUHTCJIJICKTA

3aganue 1

MarmuaHoe 00ydeHHe —

a) CrHenuaIM3MpPOBAHHOE MPOrPaMMHOE pelleHue (MM Habop pelieHni), KOTOPOe BKIIIOYAeT B ce0st BCE MHCTPYMEHTBI IS
W3BJICUCHHS 3aKOHOMEPHOCTEH M3 CHIPBIX JTAHHBIX

b) osra rpynmuposka 06bexToB (HabmoneHuii, COOBITHIA) Ha OCHOBEIAHHBIX, OMMCHIBAIOIIUX CBOMCTBA 0OBEKTOB

C) Habop JaHHBIX, KaX/asl 3a[KCh KOTOPOTO MPEICTABISET CO00# yueOHbIH MpUMep, COepIKaIINii 3a1aHHbIi BXOHOI HabOp
JTAaHHBIX, © COOTBETCTBYIOMIHI €My MPaBUIGHBIA BEIXOJHOH pe3ylbTar

d) mnoapasmeneHre UCKYCCTBEHHOTO MHTEIUIEKTA M3YYarON[Mi METOMbI MOCTPOCHHS allTOPUTMOB, CIIOCOOHBIX 00y4aThCs HA
JTAaHHBIX

3aganue 2

Cpenu npenokKEeHHBIX 3a/1a4 MAIlIMHHOTO O0YYEeHNUS YKaXHUTE 3a0a4H PETPECCHH

a) Ilouck HEraTMBHBIX OT3BIBOB Ha (DPUIIbM HA CaiiTe KHHOKOMITAHHH
b) Aunropurm ¢unbTpanuu cama
c) Ilpexackasanue cpoka OKYIMaeMOCTH MPOEKTa
d) TIIpeackazaHue pEIHOYHOU CTOMMOCTH KBAPTHPHI
e) Tlouck MOLIEHHMYECKUX TPAH3AKIIU

3aganue 3

K 6ubnmorexam ananmu3a naHubX B Python oTHOCSTCS ...
a) Tkinter
b) Pandas
¢) NumPy
d) Matplotlib

3aganue 4

Kakwe u3 nepeunciieHHBIX KOMaH] BepHYT AaHHbIe 111 Poccnn u 3umbabBe?

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"]

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
cpencTBa MOMJIEKAT aKTyaIH3allMk ¢ YYeTOM DPa3BUTHS HAayKH, 0Opa3oBaHUS, KYyJbTYpPbl, S5KOHOMHKH, TEXHUKU, TEXHOJOTHH WU
conuanbHOM cheprl. OTBETCTBEHHOCTH 32 HEPACTIPOCTPAHEHHE COICPIKAHUS OTICHOYHBIX CPEACTB CPEIH 00YJAIOIIUXCS YHUBEPCUTETA
HECYT 3aBenyrouuii kadeapoil n mpenoaaBarens — pa3padOTINK OIIEHOYHBIX CPEJICTB.



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

3amanue 5
OTMeThTe BEpHBIC YTBEPXKACHHUsI 00 alrOpUTME CiIydaiHoro yeca - Random Forest
a) UroroBbIM mpeAcKa3saHHEM MO/ICNH SBJISCTCS MPEeACKa3aHHe CIy4aHOro AepeBa
b) Tlapamerpsl st Kamoro aepesa (TiTyOHHA, MUHIMATIBHOE YHCIIO0 0OPA3IoB B JIHCTE U T.1I.) BLIOUPAIOTCS CITydYaitHO
€) Kaxmoe nepeso B jecy mojydaer CirydaifHbIi MoqHAO0p JaHHBIX
d) UYwmcio mepeBbeB B JieCy BEIOMPACTCS CIAyYaliHBIM 00pa3oM
e) IlpezckasaHue MOIEIH - YCPEAHEHHBIC IPEICKA3aHUs IEPEBbEB

3ananue 6
Kakoii aTpuOyT 0TBE4aeT 32 MUHHUMAJIHOE YHCIIO 00pa3loB B JIUcTe?
a) min_samples_leaf
b) max_depth
c) min_samples_split
d) min_impurity_decrease

3amanue 7
Kakoit aTpu0yT oTBedaeT 32 MUHIMAJIHHOE YUCIO 00Pa3IoB B y3JI€ IS pa3aeiCHIs?
a) min_samples_leaf
b) max_depth
¢) min_samples_split
d) min_impurity_decrease

3aganue 8
OTMeThTe BEpPHBIC YTBEPXKACHUSI O BIMSHUU TapaMeTPOB PEIIAOLIETO IePEeBbsl Ha NepeodydeHre
a) Yem menblue 3HaueHHe min_samples_split, TeM MeHbIIIE TCHACHINS K TEPEOOYICHHIO
b) UYem meHnsbine 3HaueHre min_samples_leaf, Tem MeHbIIIe TEHICHIUS K TIEPEOOYUCHHUIO
C) UYem MeHbIIe ITyOMHA JepeBa, TEM MEHBIIE TCHACHIHA K epeo0ydeHHIO
d) TI'nmyOuHa nepeBa HUKAaK He BIUSET Ha €ro Mepeo0ydeHHOCTb
e) UYem MeHblle 3HaUeHUE MapameTpa max leaf nodes, Tem MeHbIIe TCHICHINS K IePe0OyUCHUIO

3aganue 9

Kakoii knaccudurkarop HeoOX0IMMO HCIIOIB30BATh ISl MPEICKa3aHusl pa3Mepa 0J00PESHHOI0 KPEeIuTa 0 3aJaHHbBIM HapameTrpam?
a) DecisionTreeRegressor
b) DecisionTreeClassifier
€) Moxer ObITh Hcionb30BaH u DecisionTreeClassifier, u DecisionTreeRegressor

Bamanne 10
OTMeThTE BEPHBIC YTBEPIKIACHUSI O JICPEBbAX PEIICHHH.
a) YeM MeHbIlle CBOUCTBO gini, TeM OJHOPOHEE MPUMEPHI B JTUCTE
b) cBoiicTBO gini onpenensieTcst TOABKO [UIs IMCTHEB, HO HE JUIS y3JI0B
C) CBOWCTBO samples yKka3bIBaeT Ha KOJIMIECTBO MPUMEPOB B y37e
d) mnapamertp gini, BO BCEX JIUCTHSAX JIOJKEH UMETh OJMHAKOBbIC 3HAYCHUS

OIIK-10.2: Ucnonp3yer ocHOoBHBIE | OOydarommuiics 3HaeT:

METObI A TEXHOJIOTUH | - OCHOBHBIC METOJbl MAIIMHHOTO OO0YYEHUs, TIPOIIECCH W CEPBHCHI IO 00pabOTKE JTaHHBIX U
UCKYCCTBEHHOTO MHTEJUICKTa NI | BRIpaOOTKE penieHuil B 001acTh Mpo(heccnonanbHOM AeaTeIbHOCTH,
pCHICHUS TUIIOBBIX 3a/1a4 - KOMITJIEKC TeXHOJIOTHYECKUX PEIICHUH, IMUTHPYIONINI KOTHUTUBHBIEC ()YHKIINH YEJIOBEKA U

l'IOTSBOJ'lﬂ}OLIJ,I/II\/‘I IprU BBINOJIHEHUHU 3agad JA0CTUraTb Ppe3yJabTaThbl, COIIOCTABUMBIEC C
pe3yjbTaTaMn VIHTCJ’IJ’ICKTy‘dJ’IbHOﬁ JCATCIBbHOCTU YCJIOBCKA,

3amanue 11
OTMeThTe BepHBIE YTBEPIKICHHS O CITyJIailiHOM Jece
a) deMm OoJbLIE IEPEBLEB B JIECY, TEM JIy4Ille KAYeCTBO MPEICKa3aHUs
b) Bpems HacTpoiiku 1 PabOTHI CITy4alHOTO Jieca yBEIUYNUBACTCS MPOMOPLHOHANIBEHO KOJMYECTBY AEBEPEB B JIECY.
C) chydaiiHblil Jlec IPUMEHUM /IS PeLCHHs 3a1a4 Perpeccuu
d) cnyuaiiHblii lec NPUMEHUM /IS PEIICHUs 33124 KIacCHpUKAUN

3ananue 12
OTMeThTe BepHBIE YTBEP)KICHHS
a) RandomizedSearchCV Haxoaut Iydinyr0 KOMOWHALIMIO TAPAMETPOB IS JIEpEBA PEIIEHHM
b) RandomizedSearchCV paGoraer GricTpee, yem GridSearchCV
€) GridSearchCV Haxomur nydrryr0 KOMOMHAIMIO TapaMeTpOB Ui JepeBa, M3 TEX 3HAYCHHI MapaMeTpoB, 4TO OBUTH
nepeaansl
d) RandomizedSearchCV naer Gosee TouHoe nmpezackaszanue, yeM GridSearchCV




3aganue 13
Bribepute U3 crmcka 3a1a4u KiacCupuKaum:
a) pasgenuthb 1o GpoTorpaduu KUBOTHBIX Ha KOILIEK M COOAK
b) npezckasaTh cTOMMOCTD KBAPTHPSI 110 3aJaHHBIM ITApaMeTpam
C) paszenuth rpubbl Ha ChEIOOHBIC U SIOBUTHIE
d) crpynmmpoBarh TEKCTHI IO MX SMOIMOHAIBHOM OKpacKe

3amanue 14
OTMeTbTe BEpHBIC YTBEPKICHUS
a) B kadecTBe nepeMeHHBIX I 00yUIEHNUsI AepeBa MOTYT OBITh UCIIOJIB30BAHbI KAK KOJIHYCCTBEHHbIE, TAK M KATErOPHAIbHbIC
NPU3HAKA
b) epeBbs periennit MOTYT peliaTs 3a1a4dy KiacCHHKAMU ¢ POM3BOIBHBIM YHUCIOM KIACCOB
€) Yewm meHnsblne 3HayeHue min_samples leaf Tem TouHee OyayT npeacka3aHus Ha TPCHHPOBOYHOHN BBIOOpKE
d) UYewm menbine 3HayeHue min_samples_leaf Tem Tounee 6yayT npenckazaHus Ha TECTOBO BBIOOPKE

3aganue 15
Ob6yuatomias Berbopka (X_text, y_test) aTo —
a) Bsbopka, 0 KOTOPOIT HACTPAUBAIOTCS ONTUMAJIBHBIC TAPAMETPHI JePeBa
b) BeiGopka, M0 KOTOPOIt OIICHUBAETCS KAYECTBO IOIYUYECHHOTO epeBa PeIeHuMi
C) BrIbopKa, 10 KOTOPOM OCYIIECTBIISETCS BEIOOP HAMIIYUINECH MOEIH M3 MHOKECTBa MOJIeTIei
d) MHOXeCTBO LENeBIX 3HAYCHUI ISl JAHHOTO HAabopa JaHHBIX

3amanue 16
[Tpu 0O0yueHnn HEKOTOPOH MOJIENIN Ha TPEHUPOBOYHOW BBIOOPKE U OLIEHKE €€ KauecTBa Ha TECTOBOH BHIOOPKE, MOJIydeHa OOoJbIast
pa3HHUIIA MEK/Ty 3HAaUCHUSMH METPHK Ha TPEHUPOBOYHOM U TECTOBOI BBIOOPKax. O 4eM 3TO MOXKET FOBOPHUTH?

a) Mogenp nepeobyyeHa

b) Pacnpenenenue gaHHBIX B TECTOBOM BBIOOPKE CHIIBHO OTIMYACTCS OT PACIpe/IeICHHs B TPCHUPOBOIHOMN

€) Mogaenpb Hemo000yUYeHA

d) Mogaeip ugeanbHO HACTPOCHA

Saganue 17
Data — pandas.DataFrame, pasmepom 20 na 20. Kakue U3 npeyioxKeHHbIX KOMOMHAINI HE BHI30BYT 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[l1:5,[1,6]]

3ananue 18
Kakwue cTpoku mo3BOJISIOT 0TOOpaTh S5 MepBhIX CTPOK maTadpaiimMa data (MHICKCH MOCIEA0BATEILHOCTH Yrces oT 0 ¢ mrarom 1)
a) data.iloc[:5]
b) data.head(5)
¢) data.loc[:5]
d) data.loc[:4]
e) data.tail(5)

3ananue 19

B kakux ClIydasax MOXET 6I)ITI) HCIOJIb30BaHa CTynneH4YaTas (byHKHI/ISI aKTI/IBaL[I/II/I?
a) Omnpenenurhb K CheJ0OHBIM UITH HECHETOOHBIM OTHOCHUTCS TPUO?
b) Omnpenenurs kK KakOMy 3 Tpex KIaccoB (setosa, vercicolor, verginica) oTHoCHTCS HpHC?
C) Pa3I[eJ'II/ITI) TEKCThI Ha HeﬁTpaHbeIe, HEraTHUBHBIC U ITOJIOKHUTCIIBHBIC.
d) TIIpenckasaTe pa3mep 3apabOTHON MIATHI CIIEIUATUCTA 110 ONPEIEIEHHBIM ITapaMeTPaM.
e) Pasgenuth n300paxkeHHs Ha COJEPIKAIIUE U HE COJEPIKAIINE OTKPHITHIH OTOHb.

3aganue 20
Kakoe 3HaueHIE MOXKET UMETh B3BEIIICHHAS CYMMa BXOJIOB HEHPOHA (10 MCIIOIb30BaHUS aKTUBAIIMOHHON (PYHKITUH)
a) [-1,1]
b) [0,1]
¢ (-1,1)
d) (- oo,+ )

2.2. TunoBbIe 3aJaHUs /1JIsl OIEHKN HABBIKOBOT0 00Pa30BaTEJLHOIO pe3yabTaTa

[TpoBepsiemblii 00pazoBaTENbHBIN PE3yIbTAT:




Kon u HaumeHoBaHue
HHIUKATOpA JOCTUKEHHS O6pasoBarenbHbIH Pe3yIbTaT
KOMITCTEHIINH
OIIK-10.2: Vcnons3yer OOy4aronuiicss yMeeT:
OCHOBHBIE METO/Ibl U TEXHOJIOTUH | - arperupoBath, PUILTPOBATH, HACTPAUBATH BECa, BEIOMPAThH KIACCH(HUKATOPEI,
UCKYCCTBEHHOI'O MHTEJUIEKTA Ul | KIacCU(UIUPOBATh, BU3YATHU3UPOBATh JJAaHHBIC, CTPOUTD IEPEBbS PEIICHHH C
PEIICHHUS TUIIOBBIX 3a/1a4 HCIIOJIb30BAHHUEM SI3BIKOB BHICOKOTO YPOBHSI JJISl PENIEHUsI HAYYHO-TEX HUIECKUX 3a/1a4 B
o6actTu npodhecCHOHATIBHOM JAEATEIBHOCTH;

3ananue 21

Otkpoiite Jupter notebook, cosnmaiite daitn lab2 <pama dQamunus>.ipyng (Hanpumep, lab2 tiuzhna.ipynb), noakmrouurte
6ubmmoTekn numpy U pandas u npoutute AaHHbIe U3 daitna StudentsPerformance.csv B naradpeim sp.

[MomyunTe pacnpeneneHne YUCIOBBIX BEIHMYHMH JaTadpeliMa Sp UCTIoNb3ysl 0a30BbIe METO/IbI BU3yalu3auun Oubinorexu pandas.
NmnopTupyiite Oubmmorexky Seaborn. Hcmomp3ys wuHTepdeHC I TMOATOHKHA PETPECCHOHHBIX MOJENel K yCIOBHBIM
HOAMHOXKECTBaM Ha0opa JaHHBIX BEIBEIHUTE IPaUK yCIEBACMOCTH 110 MaTEMaTHKE M YTCHHUIO C Pa3AeIeHUEM I10 MOITy.

3amanue 22

3arpysute Moxynu 6nbnurorek numpay u matplotlib, a Taxxe moxyim 6udarorexu Scikit-learn, HeoOxoaIMEIe 11T pabOTHI C IPEBOM
perennit. U3 sklearn.datasets parpysure TectoBsIit Ha0op iris. M3yunre cTpyKTypy IOdy4eHHOTO Habopa maHHBIX. B HaGope 150
9K3eMILIIpoB ("'CTPOK" B MPUBBIYHON HaM TePMHHOJOTHH). KaknoMy 3K3eMIUIIpy COOTBETCTBYET YEThIPE YHMCIOBBIX aTpulyTa
(MHa yalencTHKa B CM; IMPHHA YalIeINCTHKA B CM; JUTMHA JIETIeCTKa B CM; LIIMPUHA JIeTIeCTKa B cM) U Kiacc ('setosa’, 'versicolor',
'virginica'). T.e. maHHBIH HaOOp MO3BOJSIET PELIMTH 3a7ady KJIACCU(HUKALMHM, OTHECEHUS PACTeHUs "MpUC" MCXOAs M3 HIMPUHBI
JICTIECTKOB, JIJIMHBI YalICIUCTHKA U T.J. K OHOMY U3 Tpex kiaccoB. Cosmaiite nemoHcTpaTuBHbI Decision Tree knaccudukatop,
UCIIONIb3Ysl OJTHOMMEHHBIH Kiacc u3 Oubnmorexku sklearn u coxpanute ero B mepeMeHHyto dt. Jlis pa3gesneHus MHOXKECTBa Ha
TECTOBOE W TPEHUPOBOYHOE HCIONB3yiTe MeTon train test split. OToOpasuTe mNoONyYeHHOE AEPEBO PEUICHUH rpaduyecky,
ucnonb3yite meron plot_tree

3aganue 23

3arpy3uTe JaHHBIE W3 BCTpOeHHOTO Habopa load digits. JlaHHBIe mpencTaBisroT coboit Habop u3 1797 pyKOMUCHBIX N300paKeHHH
mudp pasmepamu 8 Ha 8. Kakmas kapTHHKA MpencTaBlieHa MACCHBOM W3 64 3HaYCHHH IBETa I Ka)XIOW STYCHKH M300paKCHUS.
OOyunTe nepeBo peUICHUH U MOIyYnTe MIPEACKa3aHue Ha TeCTOBOI BeIOOpKe. Busyanmsupyiite npeackazaHue, yKaXuTe TOUHOCTh
JUIS TIOJTy9EHHOTO JIepeBa.

3anmanue 24.

3arpy3uTe BCTpOSHHBINH Habop boston.

HaGop mannbix boston npejcrasisieT co0oii cioBaps ¢ kiouamu data, target, feature_names u DESCR. Kirouy data cooTBeTcTBYeT
MaCCHB CIHICKOB:

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

B kaxmoii ctpouke 13 uncioBrIx 3HaUeHMA. Bama 3amada HallTH onMcaHne KaKaoro u3 Hux. Tak mepsoe 3HadeHue (6.3200e-03
0.00632) 370 ypOBEHb MPECTYMHOCTH Ha TyITy HaCEICHUSI.

IoctpoiiTe nepeBo pemieHwid, IpeACcKa3bIBAIONIee CTOMMOCTD JKIIIBS [0 UMEIOIIUMCS NaHHBIM. O0paTHTe BHUMaHHE, CTOMMOCTD
JKHITBS - BEJIMUMHA HEeTIpephIBHAs, U AepeBo kiaccudukanuu DecisionTreeClassifier Ham He momo#agt. J{ist npeackasanus 3HAYCHUS
1eneBoit QyHKIMK HYXHO perpeccuonHoe aepeBo DecisionTreeRegressor.

[epebepuTe Bce AepeBbs Ha JaHHBIX bOSton MO CJIEAYIOLIMM ITapaMeTpaM:

MaKCUMajbHas ITyOuHa - oT 2 10 15 ypoBHeit

MUHHMMAaJIBHOE YHCII0 P00 A7 paszaeneHus - ot 2 o 10

MUHHMMAaJIBHOE YHCII0 Tpo0 B ucte - oT 1 10 10

OTo0pasuTe TydIIne mapaMeTpsl U Tydlee 1epeBo.

3aganue 25.

3arpy3uTe BCTpOSHHBIN Habop boston.

W3yunte ocrampHbIe aTpuOYTH Kiaccudukaropa. Co3maiite momens RandomForestClassifier ¢ 15 nepeBpsiMH ¥ MakCHMalIbHOM
riyOMHOM paBHOM 5 ypoBHsM i gaHHbIX digits load().

OO0yuuTe MONy4eHHYIO MOIeib. BrimonHuTe npeackazanue. [locuuralite TOUHOCTH (score) ISt Jieca.

YKaxuTe TpH CaMBIX BaXXHBIX IIapaMeTpa Uil JEPEBBEB peIIeHHH B CO3JMaHHOM JieCcy, HCIIONB3Ys, HampuMmep, aTrpudyT
feature_importances_.

VK-1.3: BripabateiBaer | ObOydarommiics BaajeeT:

CTpaTeruro HeﬁCTBHﬁ JUIA - HaBBbIKAMH HAITUCAHUS HeﬁpOHHBIX ceTen 1A PpEUHICHUSA HAYYHO-TEXHUYECCKHUX 3adad B
pelieHus  TPHMKJIAJAHBIX  33/1a4, | 00JacTH cBoeil Mpo(hecCHOHAIBLHON eI TeNbHOCTH;

UCTIONB3Ys TEXHOJIOTUM | - HaBBIKAMHM OOYUYEHHS MOJIENM C WCIIOJIb30BAaHHEM WHCTPYMEHTOB HCKYCCTBEHHOTO
MCKYCCTBEHHOT'O MHTEIUIEKTa MHTEJUIEKTA.

-HaBBIKAMH OIICHKH Ka4eCcTBa pabOTHI allrOpPUTMA B 3a7a4aX KIaCCU(PUKAIINH U PETPECCHHU.
OIIK-10.2: Hcnonb3yer
OCHOBHBIC METOJIBI ¥ TEXHOJIOTHH
HCKYCCTBEHHOTO HWHTEJUICKTa IS
pelIeHHs THIIOBBIX 33134




10.

Ucnonb3yiTe ¢aiin StudentsPerformance.csv. BbiBeanute CTPOKM € AaHHbIMM OOYyYalOLWLMXCA, KOTOPble He Mpoxoauamn
noArotoBuTenbHble Kypcbl (test_preparation_course == None), Ho Habpann xoTa 6bl N0 ogHOMY M3 TecToB (nt0bomy)
60nblue 90 6annos. Umnoptupyinte bubanoteky Seaborn. Mcnonbsys metoa Implot() BbiBeanTe rpadmKk ycnesaemoct no
MaTEMATUKE W YTEHUIO C pa3geneHnem no nony.
Ucnonb3syite ¢painn StudentsPerformance.csv. BbiBeguTe CTPOKU € AaHHbIMM 0byyatowmxcs, HabpaBWwmnx B CyMMe 3a TpU
Tecta 6onbwe 250 6annos. Umnoptupyiite 6ubanoteky Seaborn. MokaxuTe Ha rpaduke cpegHuii 6ann No matemaTmke
ONA AEBYLUEK U IOHOLLEN B 3aBUCMMOCTM OT YPOBHA 06yYeHus.
Onpeaennte, K KaKOMy U3 Tpex BMAOB NPUHAANEKUT UPUC MO YETbIPEM YMCIOBLIM NapameTpam: AJMHa YallenncTrKa,
LWMPMHA YaLlWeNNCTUKA, AJIMHA IeNecTKa U LUMPUHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana paboTbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris. Co3paliTe AepeBO PeLIEeHNU CO cneayoWwnMm napameTpaMmmn: MakCUmanbHana rnybuHa - 4 ypoBHs,
MWHUMaNbHOE YMCN0 06BEKTOB B iUCTe - 4. OTObpa3uTe Nosy4eHHOE AEPEBO PeLleHUi rpaduyeckm, UCNoNb3yNTe MeToz,
plot_tree. BbiInonHUTE NpeAcKa3aHWe OTHOCUTE/IbHO KAaCCOB, K KOTOPbIM MPUHAANEKAT AaHHbIE U3 TECTOBOM BbIGOPKM.
Onpefennte, K KAKOMy U3 TPex BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NAapameTpam: AJIMHA YalleNnCTUKa,
LWMPMHA YaLWeNNCTUKA, AJIMHA IeNecTKa U LWIMPUHA NenecTKa. 3arpysunte moaynm bubanotek numpay n matplotlib, a Takke
moaynn 6ubnuotekn Scikit-learn, Heobxoaumbie ana pabotbl ¢ apeBom peweHuin. U3 sklearn.datasets 3arpysute
TECTOBbIN Habop iris. Co3aaliTe AEPEBO PELIEHNI CO CAEAYIOLWMMM NApaMeTPaMmn: MaKCMMaIbHOE KOMYECTBO Y3/108B - 3,
MWHMMaNbHOE YMCIO OBBEKTOB A/1A pasgeneHua ancta - 6. OTobpasnTe Nosy4yeHHOE AEePEeBO peleHui rpaduyecki,
ncnonb3ynte meton plot_tree. BoinonHUTe npesckasaHMe OTHOCUMTE/IbHO K/AcCoB, K KOTOPbIM NMPUHAA/EKaT AaHHble U3
TECTOBOM BbIGOPKU.
OnpeaennTte, K KAKOMy U3 TPexX BUAOB NPUHAANEKUT UPUC MO YETbIPEM YMUCIOBLIM NApaMeTPaM: AJIMHA YalLeNUCTUKa,
WMPUMHA YaLWennCcTKa, AJIMHA IeNecTKa U LUMPWHA NenecTKa. 3arpysunte moayam 6ubanotek numpay u matplotlib, a Takxke
moaynn 6ubnuotekn Scikit-learn, Heobxogumbie ana pabotbl ¢ gpesom peweHuin. U3 sklearn.datasets 3arpysute
TecToBbIN Habop iris.. Co3aalite n 0byunte mogenb RandomForestClassifier ¢ 10 gepesbamu. BoinonHuTe npeacKasaHme
OTHOCUTE/IbHO KNIAacCoB, K KOTOPbIM MPUHAANEeXaT AaHHble U3 TecToBOW BbIGOPKM. MocunTaiTe TOYHOCTL (score) ans
nosy4YeHHOW moaenu.
3arpysuTte moaynu 6mbnmotek numpay u matplotlib, a Takke moaynn 6ubnnotekn Scikit-learn, Heobxogmumble ana
paboTtbl ¢ apesBom peweHuit. U3 sklearn.datasets 3arpysute TecToBblii Habop iris. Co3gaiTe n 0byumTe mopenb
RandomForestClassifier c makcumanbHoW rnybuHoin aepeBbes - 7. BbinonHUTE npeackasaHne OTHOCUTENIbHO KAaccoB, K
KOTOPbIM NPUHAANEXKAT AaHHbIE U3 TECTOBOM BbIBOPKU. MocumTaiiTe TOYHOCTL (accuracy) Ana NosyYeHHON Mmoaenu.
UmnopTtupyiite Habop paHHbIX load_digits, cogepawmin 1797 nsobpaxkeHnn pyKonucHbix umdp pasmepamu 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 85/15.
Busyanusupyiite nepsble WecTb 06bEKTOB U3 TPEHNPOBOYHOro Habopa.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO U3 TPEX C/IOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbiNoNHWUTE NpeacKasaHme u
OLEHWTE ero KayecTso.
MmnopTtupyite Habop aaHHbIX load_digits, cogepskawmin 1797 nsobpakeHuit pyKonucHbix umMdp pasmepamun 8 Ha 8.
Pasgenute Habop Ha TPEHMPOBOYHDIN M TECTOBLIN B Nponopumn 75/25.
MocTpoliTe HEMPOHHYIO CETb, COCTOALLYIO M3 TPEX CIOEB: BXOAHOIO, CKPbITOrO U BbIXOAHOTO. BbinoNHWTE NpeacKkasaHue u
OLEeHWTE ero KayecTso.
Hanuwwute knacc Neuron, BbINONHAOWMIN GYHKLMM MCKYCCTBEHHOTO HEWPOHA, Ha BXOA AO0/KHbl NOAABATbCA BECA,
CMeLLeHNe, M 3HaYeHNA BXOA0B HelpoHa. B KauecTse GyHKLMM aKTUBALMM UCMONb3YNTE CUTMOUNAY:
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Hanuwwute Knacc Neuron, BbINOAHAWMINA GYHKLMM UCKYCCTBEHHOTO HEWpPOHA, Ha BXOZ AO0/KHbI MoAaBaTbCA Beca,
CMelLeHNe, M 3HaYeHNA BXOA0B HeilpoHa. B KayecTBe QyHKLMM aKTUBALMM UCMONb3YNTE TMNepb0oanYeCcKUiA TaHTeHC:
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RPOooNoGR~wWNE

2.3. IlepeyeHb BONPOCOB 1JIsl MOATOTOBKH 00y4alOIIUXCS K MPOMEKYTOYHOM aTTeCTANMHA

HckyccrBennslii naTemnektr. OcHoBHbIe noHsATUs NI
MammHHoe o0y4eHue.

I'my6oxoe oOyuenue.

OOyuenue ¢ yuuTesneM u 06e3 ydurels.

OcHOBHBIE TIOHATHUS aHAJIM3A JJAaHHBIX. JlaHHBIE, MOJIENb, 00pabOTKa JaHHBIX.
MeTtopmonorniyeckre IPUHIUITEI AaHATTU3BI JAHHBIX.
Lenu, sTamsl, METOAB! M TEXHUKY aHAJIM3a JaHHBIX.
QunpTpanys rpyNIUpOBKa U arperanys JaHHBIX.
Busyanuzanus qaHHbIX.

Busyanuzanus nanaeix B Phyton.

Busyanmzanus B Pandas.

Bbubnunorexn Seaborn u Matplotlib

Pemaronyie g1epeBbsi: OCHOBHBIE TIOHSATHSL.




14. 3anmaua kiaccupuUKaIyH.

15. JlepeBsbs peuienuii. OCHOBHBIE ITapaMeTphI AEpeBa.
16. JlepeBo perieHHH B 331241 PErPECCHH.

17. Meron 6mmKalInX cocenei.

18. Konmemnmus ciay4aiHoro jeca.

19. CnyuaifHas BRIOOpKa TPEHUPOBOYHBIX 00PA3IIOB.
20. YcpemHeHHe IPOTHO30B.

21. TIpoGmema mepeoOydeHUs.

22. Tunsl omm6oK: true negative, false positive.

23. Merpuku kauectBa Mojenu: Precision, Recall, F1 score.
24. TectupoBanne ROC AUC.

25. HeiipoHHBIE CcETH.

26. VckyccTBeHHBIE HEHPOHBI.

27. DyHKIMY aKTHBALUU HEHPOHA.

28. IlepuentpoH.

29. OOyueHne HeHWpoOHA.

30. I'pagmeHTHSBI CITyCK.

31. JIpobnenne mara npu rpaJieHTHOM CITyCKe.

32. CroxacTH4YeCKHil rpaeHTHBIH CITyCK.

33. Mero HauCKOpeHIero cmycka.

34. Hetiponnas cets.

35. OpHocnoitHas MOJIENb.

36. CBepTouHbIe HEHPOHHBIE CETH.

37. CBEpTOUHBIii CIIOH, CII0H OABBIOOPKH, TIOJIHOCBSI3HBIH CIIOM.
38. llenerast hyHKIHS.

39. 3anmaum pacnosHaBaHUs 00pa3oB.

40. Knaccudukarus oObeKTOB.

41. Tlomck m300pa)keHUs Mo 00pasIry.

3. Metoguyeckue MaTepuaJbl, onpeaesiionie Npoueaypy U KpUuTepuu oueHnBaHUs
copMHPOBAHHOCTH KOMIIETEHUMI TP MPOBEAEHNU MPOMEKYTOUHOM aTTeCTAIIUN

Kpurtepun ¢popMupoBaHusi 01leHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBbIX 3a/1aHUI

- OIICHKA «OTJHMYHO» BBICTABIICTCS OOYYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIIBHBIX OTBETOB Ha
Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3aaHHBIX BOIIPOCOB;

- OIIEHKA «XOPOIII0» BBICTABIIICTCS 00YUAIONIEMYCsI, €CITH KOJTHYECTBO ITPABMIIBHBIX OTBETOB Ha BOITPOCHI
— 89 — 76% ot obuero o0bEMa 3a1aHHBIX BOIPOCOB;

- OIICHKA «YAOBJIETBOPHUTEJIBHO» BBICTABIIACTCS OOYYArOMIEMYCs, €CIH KOJIMYECTBO IPABUIHHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 0b1iero 06b&Ma 3aJaHHBIX BOIIPOCOB,;

- OIICHKA «HEY/AOBJIETBOPHUTEIBHO» BBICTABIISACTCS OOYJArOMIEMYCS, €CIM KOJUYECTBO IMPABUIHHBIX
oTBeTOB — MeHee 60% oT ol1iero oobEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmupoBaHusi olleHOK 10 pe3yJibTaTaM BbINOJHEHHUS 3aJaHUil

«OTJIMYHO» — CTAaBUTCSA 32 pabOTY, BHIITOJHEHHYIO MOJHOCTBIO O€3 OMNOOK U HEJOUETOB.

«Xopowmo» — cTaBUTCA 3a pabOTy, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYMK B HEW He OoJsiee 0JIHOM
Herpy0Ooit olMOKY M OIHOTO HeoueTa, He 0oJiee TpeX HeJ0UETOB.

«Y10BJIETBOPUTEIBHO» — CTABUTCS 33 pabOTy, ecii 00yJaoNNiics MPaBIILHO BHITIOIHIII HEe MeHee 2/3
Bceil paboThl MM TOMYyCTHI He Oojee 01HOM rpy0oii OmMOKHM U ABYX HEAOYETOB, HE Ooyiee OAHOM rpyOoit U
OJIHO HerpyOo# omuoOKu, He OoJiee TpeX HerpyObIX OIMOOK, OAHON HErpy0oii OMKUOKY U IBYX HEJJOUETOB.

«HeynoBJ1IeTBOPUTEJIBHO» — CTAaBUTCS 3a PadOTY, €CIM YUCIIO OMIMOOK M HEJA0YETOB MPEBBICUIO HOPMY
JUTSI OLIEHKH «YJIOBJIETBOPUTEIHLHOY WK TIPABUIILHO BBITOJTHEHO MEeHee 2/3 Bcelt paboThI.

Buowl owubok:

- 2pyoOvle owubKu: He3HaHue OCHOBHLIX NOHAMULU, NPABUN, HOPM, HE3HAHUE NPUEMO8 peueHus 3a0a4,
OwWUOKU, NOKA3bIBAIOWUE HENPABUILHOE NOHUMAHUE YCI08UsL NPEONIOHCEHHO20 3A0AHUS.

- HeepyOble OWUOKU: HEMOYHOCMU POPMYTUPOBOK, ONpedeleHUll, HePayUOHAIbHBIL 8b1O0P X00A peleHUs.

- He0ouemyl: HepayUoOHAIbHbLE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOENbHbLE NOZPEUHOCU 8 YOPMYIUPOBKe
86160008, HEOPEIHCHOE GbINOTHEHUE 3A0AHUS.



Kputepun ¢popmMupoBaHusi OLIEHOK MO 3a4eTy

«3a4TeH0» — CTYJCHT IEMOHCTPUPYET 3HAHNE OCHOBHBIX Pa3/IelIOB MPOrPaMMBbI H3y4aeMOro Kypca: ero
0a30BbIX TMOHATHA W (PYHIAMEHTAJIBHBIX MPOOJIEM; MPHOOPEN HEOOXOAMMBbIE YMEHHS M HABBIKH, OCBOWJI
BOIMPOCHI MPAKTHYECKOTO MPUMEHEHHS MTOJTyUYEHHBIX 3HaHUH, HE TOMYCTHI (PaKTHUECKUX OIIUOOK MpPU OTBETE,
JOCTaTOYHO TIOCJICAOBATEIbHO W JIOTHYHO H3JIaraeT TEOPETHUYECKUH Marepual, JIOIMyCKas JIHIIb
HC3HAYUTCIIbHBIC HAPYIICHUS MMOCICIOBATCIIbHOCTHU U3JIOKCHUA U HCKOTOPBIC HECTOYHOCTH.

«He3auTeH0» — BBICTABIISICTCSI B TOM ClIy4ae, KOTJla CTYJIEHT JEMOHCTPHPYET (pparMeHTapHbIe 3HAHUS
OCHOBHBIX Pa3JIeJIOB MPOTPAMMBI U3y4aeMOr0 Kypca: ero 0a30BbIX HOHATHI U (yHIaMEHTAIbHBIX podieM. Y
9K3aMEHYEeMOr0 CJIa00 BhIpakeHa CIIOCOOHOCTh K CAMOCTOSATEIIBHOMY aHAJTUTUYECKOMY MBIIUICHUIO, HIMEIOTCS
3aTPYAHCHUA B U3JIOKCHHUU MATCpUalia, OTCYTCTBYIOT HCO6XOI[I/IMBIC YMCHHUA U HABBIKHU, HONIYIICHBI FPY6BI€
OomKMOKH ¥ HE3HAHWE TEPMHHOJIOTUH, OTKa3 OTBEYATh HA JIOTIOJHUTEIIBHBIC BOIPOCHI, 3HAHHUE KOTOPBIX
HCO6XOI[I/IMO JJI TIOJTYUCHU A HOJIOKUTEIBHOMU OLICHKM.



