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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouctuniiaa ©T/1.05 Beegenue B aHanu3 JaHHBIX U UCKYCCTBEHHBINM UHTE/UIEKT SIBJISIeTCS
(akybTaTUBOM B 00pa3oBaTe/bHOM MporpaMme.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

cucmemHblii Nno0xo0

3¢dexmusHo peanusyem 803MOJCHOCMU UX NPUMEHEHUs

s npoyecchb! ux céopa, 04151 pewleHuUs1 NpaKmMu4eckux
peueHus 0bpabomku u uHmepnpemayuu |3aoay NpogeccuoHanbHol
nocmaenenHbix 3a0ay | YK-1.2: dopmyaupyem OesimebHOCMU.

cobcmeeHHble chcheHun u Ymeem pewamb npakmuyeckue

OYeHKU Ha OCHoge 3a0ayu ¢ NOMOWbio
apaymeHmayuu u a02uKu COBPEeMEeHHbIX
YK-1.3: Omauuaem ¢paxkmbl UH(popMayuOHHbIX mexHono2ull
om MHeHuil, uHmepnpemayuli  |u KAaccugukayuu Npo2PamMmHbIX
U OYEHOK 8 paccyHcOeHusix cpedcma.
Opyaux yuacmuukoe npoyecca |Mmeem npakmuueckuli onbim
obmeHa uHgopmayueti npumMeHeHUsl COBPeMeHHbIX
YK-1.4: Ocywjecmensem UHGOPMAYUOHHBIX MeXHOoA02Ull
npoyecc obmeHa u Knaccugukayuu npoepammHbix

uH$opmayueli Ha ocHose cpedcme 04151 pewieHusl 3a0ay

6e30YyeHOUHbIX 8bICKA3bI8AHUL | npogeccuoHanbHoll
8 OMHOWeHUU UHOU MOUKU desimenbHOCMU.
3peHust

YK-1.2:

3Haem nopsidok noucka u
aHanu3a mexHu4eckKoll
O0oKyMeHmayuu no
UCNO/Ib308AHUIO NPORPAMMHO20
cpedcmaa, 8bibopa u
UCNONb308AHUS HEOOXOOUMBbIX
¢yHKYULl NPO2PAMMHBIX
cpedcma 015 peweHust
KOHKpemHoll 3a0auu.

Ymeem Haxooumb u

aHaau3supoeamb MexHU4eCcKyro

60KyM€Hmauu}o no

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: Onpeoensiem YK-1.1: IIpakmuueckoe
ocywecme/simb napamempbl NOUCKa 3Haem cogpemeHHble 3adaHue 3quém:
NOUCK, Kpumuyeckuu |y ychopmayuu (onucbieaem uHpopmayuorHble mexHonozauu | CobecedogaHue KOHMDObHbLE
aHanus u cuHmes p
cocmas u cmpykmypy u knaccugukayuio Tecm
ungopmayuu, 80NnpoChl
mpebyemMbiX OaQHHbIX), Npo2PaMMHbIX Cpedcms u
npumeHsimb




UCNONb308AHUIO NPOPAMMHO20
cpedcmaea, eblbupams u
ucnonb308amb Heobxo0OUMble
¢yHKYUU NPO2PAMMHBIX
cpedcmg 0115 pewleHust
KOHKpemHoli 3a0auu

Hmeem npakmuueckuli onbim
NOUCKA U aHAAU3a MexXHUu4ecKou
O0oKyMeHmayuu no
UCNONb308AHUIO NPOPAMMHO20
cpedcmaa, ebibopa u
UCNob308aHUsT HEOOXOOUMBIX
hyHKYUU NPOPAMMHBIX
cpedcme 0715 pewleHust

KOHKpemHoli 3adavu

YK-1.3:

3Haem cogpemeHHble
uHpopmayuoHHble mexHon02UU
U npo2pammHble cpedcmed, 8
MoM uucse omeuecmeeHHO20
npouseoocmed, npu peleHuu
3adau npogeccuoHabHol
desimesnbHOCMU

Ymeem npumeHsimb
cospemeHHble UHOPMAYUOHHblEe
mexHo02UU U NPO2PAMMHbIe
cpedcmea, 8 mom yucne
omeyecmeeHHO20
npouseoocmea, npu peleHuu
3a0au npogeccuoHanbHoll

desimenbHOCMU

YK-1.4:

Hmeem npakmuueckuli onbim
npuMeHeHUsl COBPeMeHHbIX
UHGOPMAYUOHHBIX MeXHOA02Ull
U NPO2ZPAMMHBIX Cpedcms, 8 mom
uucne omeuecmeeHHO20
npou3eo0cmea, npu peweHuu
3a0au npogeccuoHanbHoll

desimenbHOCMU

3. CTpyKTypa U cojepkKaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AMCLUII/IUHBI

ouHas OYHO-3a0YHas
OO011as TPY/J0EMKOCTD, 3.e. 1 1
Yacos 1o yueoHOMY IJIaHY 36 36




B TOM 4uc/e

ay/iUTOPHBIE 3aHATHA (KOHTAKTHasi paboTa):

- 3dHATUA JIEKITMOHHOI'0 THUIIA

- 3dHATUA CEMHHAPCKOro TUIld (l'lpaKTl/l‘—IECKl/Ie 3aHATUA / J'laﬁOpaTOprI( 8

paboThI)

- KCP 1 1

caMocTosTe/bHasA padoTa 19 27

ITpomexyTouHas arrecTanysa 0 0
3auér 3auér

3.2. CozepkaHue JUCIUIIIVHDI

(cmpykmypupoeaHHoe no memam (pasdenam) C YKa3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed
aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuii)

HanmeHoBaHue pas3zfesoB U TeM AUCLHUIIIMHBI

Bcero (uacsr)

B TOM UHCJ/Ie

KonrakTHasi pabora (pabota Bo B3aUMOJEHCTBUN

C TIperiofiaBaTesieM), 4achl U3 HUX

3aHATHA CamocrosiTesbHast
CeMHUHapCKOro pa6ora
3aHATHUS THMNAa o6yuaroIerocs,
JIEKLJUOHHOr0 | (TIpakTHYecKue Bcero Yachl
TUMa 3aHsTHsI/mabopar
OpHbIe paboThbi),
Yachbl
- S T - S S - T T - 9
O S S R SR I R
0 0 0 0 0 0 0 0 0 0
Tema 1. [TocTaHOBKM ¥ IpUMepBI 3a7a4 4 5 1 0 1 4 4
Tema 2. Beesienue B s13bIk Python 8 7 2 2 1 4 1 4 6
Tema 3. OnucarenbHasi CTaTUCTUKA U pa3BeJJOYHbIN aHa/Iu3 JaHHbIX | 8 8 2 1 2 1 4 2 4 6
Tema 4. 3agauu KaccuUKali U perpeccuu 8 8 2 1 2 1 4 2 4 6
Tewma 5. 3agaun obyuenus 6e3 yunrens 7 7 2 1 2 1 4 2 3 5
ATrecrtanust 0 0
KCP 1 1 1 1
HWtoro 36 36 8 ‘ 4 ‘ 8 ‘ 4 17 9 19 27

Cojep>xaHue pa3/e/ioB U TeM AUCIUIUTUHBI

Tema 1. [TocTaHOBKM ¥ TIpUMeEpHI 3aJa4
Tewma 2. Beezenue B s13b1k Python

Tema 3. OnuvcarenbHasi CTaTUCTUKA U pa3BelOUHbIN aHaIU3 JaHHBIX

Tema 4. 3amauu K1accubUKalMi U perpeccuu
Tema 5. 3aiaun 0Oyuenus 6e3 yunresns

4. YueGHO-MeTOjUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJaromuxcs
CamocrosiTenbHass paboTa 00yuyarOL[UXCS BK/IOUaeT B CeOsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a/IaHUSIM JIJIT TEKYIIero KOHTPOJISI U TIPOMEKYTOUHOH aTTeCTalldd M0 WUTOTaM OCBOEHHUS JUCLIATUIAHBI

MPUBEJEeHHBIM B II. 5.




bacanun [TaBen [ImutpueBry. Mojenu U MeTObl UHTe/I/IEKTyabHOU MOJAeP)KKU MPOL[eCCOB
TIPUHSTUS pellieHuni : yuebHo-MeToanueckoe mocobue / I. 1. BacanuH, K. B. Be3pyk, M. B. PaziaeBa ;
HHI'Y um. H. 1. JlobaueBckoro. - Hwkuuit Hoeropos : Y3g-so HHI'Y, 2018. - 134 c.

5. @®OoHJA OLEHOYHBIX CPEJCTB /Il TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH

TeKYyILLero KOHTPOJIsl yCIieBaeMOoCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMsA:

5.1.1 TunoBbie 3agaHusa (oueHOuUHOe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU
chopmupoBaHHOCTH KommeTeHIMu YK-1:

ITpakTUYeCKHWe 3a/laHusI BBITIOJTHSIOTCS B BU/le Jupyter-HOyTOyKa U Mpe/iCTaB/sieT CO00M OKYMEHT,
co,qep;xamm‘/i OITMCaHMe BCeX 5TallOB BBITIO/THEHUA pa6OTbI, KOZ, pe3yJ/ibTaTbl U BBIBOJHI.
1. Dcce “Moe M0OUMOe MTPUTIOKEHHE, UCTIO/B3YIONee TEXHOIOTHUI0 UCKYCCTBEHHOTO MHTe/IIeKTa”

2. TlpakTtuueckoe 3agaHue “ITporpamma Ha Python “Yragait uncio”.

a. HanwmcaTb nporpamMmy, KoTopasi yMeeT UrpaTh C Uel0BeKOM B Urpy “Yrazait uucio”. [Iporpamma
3arajbiBaeT ciayudaiiHo uncio ot 1 go 100. YenoBek [0/DKeH yrajaTh ero. [/isi 3Toro oH jesiaeT HeCKOJIBKO (He
Oostee 7) TIOTLITOK, Ha3bIBasi KAKOE-TO YKCJIO B 3TOM Jivamna3oHe. Ha Kak/Iyto MOMBITKY UeioBeKa KOMITbIOTED
TOBOPMT, yrajja/ uyeJioBeK UK HeT, M B C/lyuae, eC/ii UeJIoBeK He yrajias, 60JIbliie UId MeHbIlle 3arajaHHoe
YKCJIO YKC/la, HA3BaHHOTO YesioBeKoM. Harmuimumre Takyto nporpammy. st BBoa MH(OPMAaIK Ue/I0BeKOM
vcnonb3yire ¢pyHkuuto input(). s BeiBoga - print().

b. Peanu3yiiTe mporpamMmy, UrparoIlyto B Urpy "Yrajak unucio', HO UeJIOBeK M KOMITbIOTED MEHSFOTCS
POJISIMU.

3. TlpakTtuueckoe 3ajaHve “Pa3BeZiouHbIN aHAIU3 JaHHBIX .
1. HaliiuTe UHTEpeCHBIE JaHHbIE, C KOTOPLIMU BbI XOTUTE paboTaTh. PEKOMEH/IyMble PeCypChI:

https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeHzyeTcst paboTaTh C TabOIMYHBIMU JaHHBIMHU B HECKOJTHKO

JIeCSITKOB MPU3HAKOB (CTO/OIOB), HECKOIBKO ThICSU (CTPOK).
2. Omnumure, YTO TIPeJCTaB/ISIIOT U3 ce0si 3TH JaHHble, KaKKe TIPU3HAKH, TIOUeMy OHW BaM WHTEPeCHHbI.

3. TIpumeHHUTe K JAHHBIM MMOAXOZSIIFE METO/IbI OUMCTKU (60pPBOBI ¢ BEIOPOCAMHU U TTPOMYIIIEHHBIMU
3HaueHUsIMU) U Budyanusauuu. Crenaiite BHIBOJDL.

4. CpenaiiTe BBIBOZBI

4. TlpakTuueckoe 3aaHue “PelieHue 3a/jaud Kaaccu(uKaliy U perpeccun”


https://archive.ics.uci.edu/ml/index.php
https://www.kaggle.com/competitions
https://www.kaggle.com/datasets

a. /[lis JaHHBIX W3 3a/laHKs 3 OTIpe/iesInTe, KaKou MpU3HaK Bbl Oy/ieTe ompeesisiTh M0 OCTalibHbIM. UTO 3TO 3a
3a7iaya: KiacCuUKaly Uil Perpeccuu?

b. TloaroTtoBbTe JaHHBIE (OTMACILITAOUPYHTE KOMUECTBEHHbIE U OMHAPU3YHTe KaTeropraibHbIe TIPU3HAKH).
c. Pa36eiitu BEIOOPKY Ha 00YYaroIIyI0 ¥ TECTOBYIO.

d. OO6yuuTte HeCKOIBKO METO/|0B MAIIMHHOTO 00yueHus (He MeHee TpeX, HaripuMep, kNN, RandomForests,
MLP). CpaBHUTe KaueCTBO 3TUX METO/IOB Ha 00yyaroleil U TeCTOBOM BHIOODKaX.

e. CrenaiiTe BBIBOJBI

5. Tlpaktuueckoe 3ajaHve “PeleHue 3afauu KiacTepusanum’”.

a. /[ns maHHBIX U3 3a/aHus 3 chOpMyIMpyUTe 3aZiauy KiacTepu3aliim.

b. OO6yuuTe HECKOJBKO METOZIOB K/lacTepHu3aliu (He MeHee JBYX, HarpuMep, k-means, DBSCAN).
O6mbsichrTe Batll BbIOOp. CpaBHMTE pe3y/bTaThl paboThl aTOPUTMOB, a TAKXKe TIOTyUYeHHbIe Pe3y/IbTaThl C

pe3y/bTaTaMy paboThl METOZIOB OOYUEHHS C yUMTe eM U3 3a/jaHus 4.

c. Cpenaiite BBIBOJBI

Kputepumu onjeHnBaHus (oLjeHOUHoOe cpeAcTBO - [IpakTHUecKkoe 3ajaHue)

OueHka Kpurepun oLieHUBaHus

Bce npakThueckue 3a/IaHusl BLIMOTHEHBI B TIOJTHOM 00heMe U B CpoK. OmucaHue BCeX ITaroB
3auTeHo N

BBITIOJTHEHUS 3aJJaHUM, KO/ U pe3y/bTaThl PA0OTHI Mpe/ICTaB/IeHbI ITPETIO/aBaTe/Tko.

BhIMosiHeHbI He BCe TIPaKTHUeCKHe 3a/IaHUS WK BBITTOJTHEHBI He B TTOJTHOM 00heMe (TIpe/iCTaB/IeHo
He o

He TT0JTHOE OIMCaHWe STAroB BhIMOJHEHUs 3a/laH|H, KO/ pab0oTaeT HEKOPPEKTHO, pe3y/IbTaThl
3auTeHo

paboThI He MIpe/iCTaB/IeHbI TIPETIOZABATETIO).
5.1.2 TunoBble 3asaHusa (oueHouHoe cpeacTBO0 - CobecefoBanue) [Jisi  OLEHKH

copmupoBaHHocTH KommeTeHu YK-1:

1. Uto Takoe UCKYCCTBEHHBIA UHTEJIIIEKT?

2. Yro Takoe c1abbIii (Crieranu3upOBaHHbINA WA TIPUK/IA{HOM) UCKYCCTBEHHbIM UHTE/UIEKT?
3. Uto Takoe CUMbHBIA UCKYCCTBEHHBIN UHTEJIIEKT?

4. Uro Takoe riybokoe obyueHnue?

5. Uro Takoe 3KcnepTHas cucrema?



6. Uro Takoe MallTMHHOE 00yueHHe?

7. Uro Takoe aHa/IU3 JAHHBIX?

8. UTto Takoe obyueHUe C yuuTeaeM?

9. Yro Takoe obyuaroiias BbIOOpKaA?

10. Yro Takoe obyueHue 6e3 yunress?

11. Yro Takoe KiaccUbUKaIUA?

12. Uro Takoe perpeccus?

13. Yro Takoe KyiacrepusaLus’?

14. Urto Takoe nepapxuueckas KjiacTepusaluys?

15.  OcHoBHbIe OMOIMOTEKM U TIPOrPaMMHBIE CPeZICTBA /IS PEIIeHHs 3a/lau aHa/Ii3a JaHHbIX U MAIIMHHOTO
o6yueHus1.

Kpurtepuu oueHnBanus (oneHouHoe cpecTBo - CobeceioBaHme)

OueHka Kputepuu orjeHuBaHUs

3aureHo  CTyZeHT [ja/ pa3BepHYThIM OTBET Ha BCe BOIMPOCHI.

He 3aUTeHO CTyAEHT OTBETHWJI TOJIbBKO Ha YdaCThb BOIMMPOCOB WUJIU Jajl HepaBBepHYTLlf/’I OTBET Hd BCe BOIIPOCHI.

5.1.3 TumoBble 3ajaHusi (oueHOuYHOe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
KommnereHynu YK-1:

1. YTo Takoe UCKYCCTBEHHBI UHTEJIIEKT?

e lcKycCTBeHHBIM WHTe/IeKT — 3TO NporpaMMa UK yCTPOMCTBO, UMUTHUPYIOLllee UHTe/IeKTyalbHble
CII0COOHOCTH UeJIoBeKa.

® VIcKycCCTBeHHBIN MHTE/UIEKT — 3TO KMOep-MexaHWyeCcKoe yCTPOMCTBO, HAall0/IOBUHY — UeJIOBeK,
HaroJI0BUHY — MatliiHa. [Tog HUM — 60eBoe I1accy U3 TUIepCIlIaBa, yIpaBiisieMoe MUKPOIPOL[eCCOPOM,
TMOJTHOCTBI0 OPOHMPOBAHHOE, OYeHb MMPoYHoe. Ho cHapy»ku — >KuBast yesioBeuecKasi TKaHb: TUI0Th, KOXKa,
BOJIOCHI, KDOBb, BbIpall|eHHbIe 1711 KHOOPToB.

® VICKyCCTBEHHBIN UHTE/UIEKT — 3TO UCKYCCTBEHHAsA HEHPOHHAs CeTh, CToCOOHast K 00yueHuro U
camMo00yUYeHHro.



2. Yo Takoe c1adblii NCKYCCTBEHHBIM UHTEIEKT?

e (C1abblii NCKYCCTBEHHBIM UHTEJIEKT - 3TO TIPOrpPaMMa, YCTPOMCTBO WM MPOrPaMMHO- arTapaTHbBIN
KOMILJIEKC, YMelOII1asi peliaTh TOJBKO HeKOTOPBIHN K/1acC MHTe/UIeKTyalbHBIX 3aJau.

e (Cabblii NCKYCCTBEHHBINM UHTEIEKT - 3TO Kubopr mogenu ot T-800 no T-888.

e (Cnalbblil NCKYCCTBEHHBIN WHTEJIEKT - 3TO OJHOC/IOMHAs NCKYCCTBEeHHAsi HeMPOHHAs CeTb.

3. Uro Takoe CUTbHBIN UCKYCCTBEHHBIN UHTE/IEKT?

o CHIbHBIM UCKYCCTBEHHBIN UHTE/UIEKT - 3TO NTPOrpaMma, yCTPOKWCTBO U/ MPOrpPaMMHO- anrapaTHbII
KOMIUIEKC, TIO CBOUM UHTeJ/IJIEKTyaIbHbIM CIIOCOOHOCTSM HY B UeM He yCTyTiatoljast YelI0BeKY.

e Cu/IbHBIN NCKYCCTBEHHBIN UHTENJIEKT - 3T0 Kubopr mozenu ot T-900 u BbIiIe.

e CWIbHBIN UCKYCCTBEHHBIN UHTE/UIEKT - 3TO JF00ast ryryboKasi HeMpOHHas CeTh, yMelolljasi peliaTh 3a7aun
K/Iaccu(UKaIiiy U perpecCcuu.

4. Uto Takoe 3KCIepTHas cucrema?
® DKCIIepTHasl CUCTeMa - 3TO NPOrpaMMHasi CUCTeMa M03BOJISIFOLLAsl pelliaTh 3ajauyl UCKYyCCTBEHHOTO
WHTEJ//IeKTa C TIOMOIIIbIO TIPaBu/I, ChOPMYTMPOBAHHBIX SKCIIEPTOM, COCTABJIAIOIIMX 0a3y 3HAHUH O MpeJMEeTHON

o0sacTy.

e DKCIepTHasi CUCTeMa - 3TO KOJIEKTHB 9KCIIePTOB B IaHHOMW MPeMeTHOM 00/1aCTH, PeIlaroix
VHTeJ/IeKTyasbHble 33/jaul.

e OKcrepTHasl CCTeMa - 3TO UCKyCCTBeHHasi MHOTOC/IOMHAas HelpOHHasi CeTb.

5. Yro Takoe MaIIMHHOE 00yueHue?

e MammHHoe 00yJeHue - 3TO TIOAX0/] B UCKYCCTBEHHOM WHTEJJIEKTe, OCHOBAaHHBIM Ha MOCTPOEHUH Mojieel
(peluatolux rMpaBu/) MO AAHHBIM.

e MammHHoe 00yJeHHe - 3TO ccTeMa 00yUYeHHs TPY TTOMOIIY WH(MOPMAI[MOHHBIX U 37IEKTPOHHBIX
TeXHOJIOTUH.

e MaimHHOe 06yqu1/1e - 9TO Lie/IeHaIlIpaB/IEHHOE 00BeKTUBHOE OTpa’keHune I,ZLEI‘/IICTBI/ITEJ'IIJHOCTI/I

6. Uro Takoe aHa/nU3 JAHHBIX?

e Amnanus AaHHBIX - 3TO U3BJ/IeUEeHHE 3aKOHOMepHOCTeﬁ Y 3HAHUU U3 JaHHBIX.



Ananmu3 AaHHBIX - 3TO I10AX04 B MallIMHHOM 06y‘JEHI/IH, OCHOBAHHBIN Ha UCIT0/Ib30BAHUU I"J'IY6OKI/IX

HeMpOHHBIX ceTel.

e AHaju3 JAHHBIX - 9TO U3B/IeUeHHEe 3aKOHOMEPHOCTEH C TIOMOIIIbIO 3HaHUH, CHOPMYTUPOBAHHBIX
9KCIIEPTOM.

7. Yro Takoe oOyuaroijasi BLIOOpKa?

e (OOyuarorjasi BEIOOpPKaA - 3TO HAOOp 00BEKTOB (BXO/IOB) C U3BECTHBIM [I/II KAXK/JOTO 00beKTa 3HaUeHHEM

oTBeTa (BbIX0Jja, METKH, 1leJIeBOI TlepeMeHHOI).

OO6yuatoinast BLIOOpPKa - 3T0 HabOp 00BEKTOR, KOTOPhIE T10/1b30BATe b BRIOUPAET /ISl CBOETO O0YUEHMUs.

OO6yuaroriiasi BBIOOpKa - 3TO HAOOp 00BHEKTOB, KOTOPhIE UENIOBEK YAaasgeT U3 6a3bl IAHHBIX /15

3 GeKTUBHOTO 00yUeHHs.

8. UTto Takoe obyueHUe C yUUTeIeM?

e OOGyueHue C yunTeseM - 3TO OCTPOEHNEe MOJeNH T10 JaHHBIM.

e (OOyueHue C yunTesieM - 3TO PellleHHe 3a/ja4 C TOMOILLbI0 HHTE/JIEKTYaIbHOTO TTOMOLITHUKA.

e (OOyueHue C yuuTesIeM - 3TO 3a7jaua pa30reHust JaHHBIX Ha IPYIIBI MOXOXKKX JIPYT Ha /Ipyra 00beKTOB.

9. Uro Takoe obyueHue 6e3 yumnressi?

e (OO6yueHue 6e3 yunTess - 3TO YCTaHOBJIEHHE CTPYKTYPHBIX CBONCTB Habopa 00HeKTOB.

e (OO6yuenue 6e3 yunresns - 3To 00yJyeHHe YesiOBeKA WK po0OTa 10Jie3HbIM HaBbIKaM 0e3 MHTe/I/IeKTyalbHbIX
TIOMOIIJHUKOB.

e OOGyuenue 6e3 yuuressi - 3TO 33/jaua OIpe/ie/IeHsI 110 JIaHHBIM KaTeropyuaibHbIX 3HAYeHUH.

10. Yro Takoe KiaccUbUKaIUA?

Knaccudukanys - 370 3a/jaua 00y4eHus C yUuTesieM, B KOTOPOU OTBET - 3TO HOMep KJjacca.
Krnaccudukarms - 370 3a/1aua onpefiesieHus 10 JaHHBIM YHMC/IOBBIX 3HAUeHUH.

Knaccudukarys - 370 3aaua 00yueHus: 6e3 yuuressi, B KOTOPOi He00X0IUMO pa30UTh JaHHbIE HA TPYIIILI

[IOXO0KUX 0OBEKTOB.



11. Yo Takoe perpeccus?

e Perpeccus - 370 3371laua 00yueHusi C yunTesieM, B KOTOPOM OTBETHI IPHHMMAIOT KOJIMUeCTBEeHHbIe
(urcroBBIE) 3HAUEHUSI.

e Perpeccus - 3T0 3ajiaua, B KOTOPO HEOOXOAUMO pa3bUTh MHOXKECTBO OOBEKTOB Ha TPYIIBI TOX0XKUX JIPYT
Ha ZIpyra 0OBeKTOB.

e Perpeccus - 370 3a1aua 00yUeHUs C yUUTEIEM, B KOTOPOH HEOOXOIUMO OTIpeZie/TUTh 10 JaHHBIM HOMEP
KJjacca.

12. Yo Takoe KaacTepu3anusi?

e KiacTtepusaius - 3T0 3a/jaua 00yueHus 6e3 yuuTesisi, B KOTOPOM HEOOXOJMMO pa3duTh JJaHHbIE HA TPYIIIThI
MOX0XUX OOBEKTOB.

e Kjacrepusarus - 3T0 3a7,a4a 0OyueHusi C yuuresieM, B KOTOPOil HE0OX0AMMO OTpe/ie/IUTh T10 JaHHBIM
HOMep KJjiacca.

® KHaCTepI/BaI_II/IH - 3TO 3aJ4d4a 06y‘JEHI/IH C yuuresieM, B KOTOpOﬁ OTBETBI IPDUHHUMAIOT KOJIMUECTBEHHEBIE
3HAUeHus.

13. Urto Takoe uepapxuueckas KjacTepu3alus?
e llepapxuueckas KiacTepr3arys - 3To 3a71aua o0yueHus 6e3 yunresisi, B KOTOPO HE0OXOMMO TTOCTPOUTH
repapxuio 00BEKTOB, B KOTOPOU BEPIIMHE COOTBETCTBYET «KJ/IACTEP», COJIePIKaIlUil BCe 00BEKTHI, U Ha KaXKOM

YPOBHe Ka>KZbIii KacTep pa3brBaeTcs Ha ZiBa WK Oosiee TOAK/IaCTepPOB.

e lepapxuueckas K/iacTepu3aliys - 3TO 3a/jaua KjacCuukaiyy, B KOTOPOU KaXKIblid 00BEKT MOXKET UMETh
HEeCKOJIbKO METOK.

e llepapxvyeckasi K1acTepu3allysi - 3TO MeTO/, pellieHusI 3a/laud K/lacTepr3aliuy C MOMOLLBI0 HepapXuu
HelpOHHBIX CceTel.

Cne/:[y}oume BOIIPOCHI IpeArioararoT BBOA YnC/id. OtBeTr cjeayeT 3armcaThb B CKOOKax.

14. Poct feTeii B rpyTiiie AeTCKOT0 Cajia 3afaeTcsl C/ieAyIOMMY 3HaueHussMu (B cM.): 118, 112, 116, 114, 116,
115, 119, 111, 114, 117, 118

e Haiigure menuany ()
e Haiigure HIKHUI KBapTUH ()

e HaliguTe BepXHUI KBapTU/b ()



15. Bec gereti B rpyrire [eTCKOTO cajia 33/1aeTcsi 3HaUeHUsIMU (B KT):
23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20

e Brruniciute cpefiHee ()

e BruncinTe HeCMell[eHHYIO OLIeHKY Aucriepcuu s2 ()

e Ha ocHoge HECMeLLIEHHOI‘/JI OLIEHKHN AXUCIIE€PCHUU BBIUNC/IINTE OLI€HKY CpeJHEKBAAPATUYECKOr0 OTK/IOHEHUS S

0

16. Ha TecroBoii BeIOOpKe, coziepxkatteit 2000 n3obpakeHuit KOTUKOB U cobauek (950 kotukos, 1050
cobauek), HeMpoHHas1 ceTb copepiima 202 olmMOKH: 76 KOTUKOB ObLITH

KIaccu(UIMPOBaHbI Kak cobauky, a 126 cobauek — Kak KOTUKHM. CuuTasi MoJioXKUTeIbHBIM — K/lacC cobauexk,
BBIUMC/IUTE METPUKHU:

e Accuracy ()
e Error ()

® Precision ()
e Recall ()

e Fl-mepa ()

OTBeT OKpyT/IUTE A0 3 MPaBWIBHBIX [U(P MOCsIe JecaTHUHON TOUKH.

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

Onenka Kpurepru orjeHUBaHUS

3a4TEeHO 80-100%

He 3auTeHo 0-79%

5.2. OnxcaHue MIKaJ OLeHUBaHUSA Pe3y/IbTaTOB 00y4eHHs MO0 JUCIUIIMHE IPH MPOMEeXYyTOUHOMH
arrecTanuu

IITkana oneHUBaHUs C()OPMUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
chopmu Hey/J0BJIETBOD | YAOBJIETBO O4YeHb
1/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH HUTe/JIBHO pUTeIBLHO X0pomIo
ocTH

KoMIieT




eHIuit
(uHAMK
aropa
JIOCTHIK He 3a4TeHO 3aUTeHo
eHus
KoMIeT
eHLUH)
YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o o 3HaHUi B
3HaHUI MuHrManeH | 3HaHUM B obbeMe YpoBeHb
TeopeTU4ecKoro 0 obbeme, ! 3HaHUI B
YpoBeHb COOTBETCTBY YposeHb
Marepuara. " JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe . 1oL1eM 3HaHWUH B
HeB03MO>KHOCTb 1 ypoBeHb 1o11eM COOTBETCTB
MHHUMa/bHBIX - rporpamme o6neme,
3HaHUS | OLIEHWUTb IIOJIHOTY - 3HaHUM. rporpamMme yiolieM
o TpeboBaHMii. TOATOTOBKH TIpeBbILLIAOLIe
3HaHUI JonyleHo NIOJTOTOBKHI rporpaMme
Vmenu mecto . Jomy1ieHo M IporpamMMmy
BC/Ie[ICTBUE MHOI'O . JonymeHo HOJTOTOBK
rpyOble OImUOKH HECKOJIbKO TOATOTOBKHU.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylecTBe
obyuarolerocs ot ommboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
oruboK
IIpogemoHc
TPUPOBaHBI
[IpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUpPOBaHbl | OCHOBHBIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHbIe
OtcyTcTBUE OCHOBHBIE Perienst HMPOBaHkbI BCe
ITpu pereHnn yYMeHUsI. yMeHusl.
MHHUMa/IbHbIX yMeHusl. BCE OCHOBHbIE
o CTaH/|apTHBIX PetreHs! Pemens! Bce
YMEeHHUI. Pe1uiensl Bce | 0CHOBHbIE yMeHuUsl.
3ajlau He THUIOBbIE OCHOBHbIe
HeB03M0>KHOCTb OCHOBHBIe 3aJauu C Pemiens! Bce
TIPOJIEMOHCTPUD | 3afjauM C 3ajlauu C
OLIeHWUTb Hajnuue 3a/launl. OTZleNIbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpybbiMU | Herpy6bIMU
yMeHHU BeinonHeHs! | U 3ajlaunl.
OCHOBHbIE ommbKaMu. | oummbKamu.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BbimosHeHbI
yMmenus1. imemu | BeinosnHeHs! | BbinosHeHb!
OTKasa B TIOJIHOM €HHBIMU BCe 33/laHus, B
MecTo Tpy0Obie BCE BCe 33/laHUs
obyuarorierocs ot obbeme, HO | HeJoueTam | TOJHOM
omobKH 3aJlaHus], HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
He B obneme, HO
c BBINOJIHEH He/loueToB
TIO/THOM HeKOoTopble
HeJloueTaMu | bl BCe
obbeme c
3a7laHus B
He/loueTaMu
TIO/THOM
obbeme
Nwmeetcs
OTcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMa/bH [IpogemoHC
6a30BbIX Ipu perennn o TPUPOBaHbI TPUPOBaHBI
bl HAboOp TPUPOBaHbI ITpopemoHcTp
HaBbIKOB. CTaH/|apTHBIX 6asoBble HaBbIKU
HaBbIKOB 6a3oBble HpOBaH
HeB03MO>KHOCTb 3ajlad He HaBbIKU TIPA npu .
b0 ¢ HaBBIKY TIPH TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHUn pereHnu
Hapbiku perieHust pelleHnn TIOAXOZA, K
HaBBbIKOB OBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfAapT
CTaH/lapTHEI CTaH/|apTHbI peLIeHNI0
BC/Ie[iCTBUE HaBbIKU. ViMenn X 3a/,a4 ¢ HBIX 33724
X 3324 C X 33724 Oe3 HecTaHJapTHbI
OTKasa MecTo rpybbie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3a/lau
00yuaroIerocs T | OMMOKK u omboK 1
u He/[0YeToB
oTBeTa HefloueTaMu HeJJ04ueToB
HejioueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUHOHU aTTECTAllUHA
Onenka YpoBeHb NOJr0OTOBKH
MPeBOCX0/{HO Bce KommeTeHIMM (4acTW KOMIeTeHLMH), Ha (OpMHpOBaHMe KOTOPHIX HarpaB/eHa
JUCLIMIUIAHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKE «IIPEeBOCXOAHO», IMPOJEeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afieHuss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
3a4YTeHO NIpeJlyCMOTPEHHOI'0 IIPOrpaMMOoit
OT/IMYHO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIUIUINHA, chOPMUPOBAHBI HAa YPOBHE He HIDKe «OTJIMUHO».




O0uYeHb XOPOIIIo Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
[IUCLIMTUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»

XO0pOo1110 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

yAoB/ieTBOpUTeNnb | Bce KommereHIMM (W4acTH KOMITETeHL[MH), Ha (OPMHMPOBaHHe KOTODBIX HarlpaBieHa
HO [JUCLUIUIMHA, COPMUPOBAHBI Ha YPOBHE He HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMIIeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTE/ILHO»

HeyjoB/eTBopuTe | XOTs Obl OZHa KOMIIeTeHLMst CGOPMHUPOBaHa HA YDOBHE «HEY/|0B/IETBOPUTE/IBHOY.
JIBHO

He 3a4YTeHO0

TJI0X0 XoTst 6bI 0Z]HA KOMITETEHLMs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tunossble KOHTPOJ/IbHBIE 3adHHA HW/IH HHbIE€ MaTepHd/Ibl, HEOGXOAI/IMBIE AJIA  OLl€eHKH
pPe3y/ibTdTOB oﬁyqel-ma Ha HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpHEB HX
OIléHUBAHUA:

5.3.1 TumnoBbie 3apaHusA (oleHOUHOe CpeACcTBO - KOHTpoO/IbHbIe BOMPOCHI) AJISI OLIEHKH
copMupoBaHHOCTH KoMIieTeHIMU YK-1

1. YTo Takoe UCKyCCTBEHHBI UHTEJIIIEKT?

2. Yo TaKoe cabblii (Crieluanu3upOBaHHBIN WU TTPUK/IAJHON) UCKYCCTBEHHBIA MHTEIEKT?
3. Uro TakKoe CUTbHBIN UCKYCCTBEHHBIN UHTE/IEKT?
4. UTto TakKoe 3KCIepTHag cucrema?

5. Yro Takoe MaIIMHHOE 00yueHue?

6. Urto Takoe aHa/nU3 JAHHBIX?

7. Uro Takoe o6yueHue C yuuTenem?

8. Uto Takoe obyuaromasi BHIOOpKa?

9. Uro Takoe obyueHue 6e3 yuuressi?

10. Yrto Takoe kmaccuduKarus?

11. Yro Takoe perpeccusi?

12.  Uro Takoe KaacTepu3anus’?

13. Urto Takoe nepapxuueckas KjiacTepyusalus?

Kputepuu oneHnBaHus (0LleHOYHOEe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)



Ouenka Kputepun onieHuBaHUs

3aureHo  CTyZeHT Jja/ pa3BepHYTbIM OTBET Ha BCe BOIMPOCHI.

He 3aUTeHO CTYAEHT OTBETHWJI TOJIbBKO Ha YaCTh BOIMPOCOB WJIU Jajl HepaBBepHYTbIﬁ OTBET Had BCe BOIIPOCHI.

6. YueOHO-MeTOMUECKOEe H HH(OpMaIMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. Boponuna B. B. Teopus 1 mpakTvKa MallIMHHOTO 00yueHus : yueOHOe riocobue / BoporuHa B. B. -
YnbsiHoBeK @ Yal'TY, 2017. - 290 c. - Bubavorp.: JocTynHa B KapTouke KHUrH, Ha caiite OBC JlaHb. -
Kuura us konnexkuyu Ynl'TY - Uadopmaruka. - ISBN 978-5-9795-1712-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=750984&idb=0.

2. lcanukwii Jleonn HaxumoBry. BBeieHre B MICKYCCTBEHHBINM UHTE/UIEKT : yuel. mocobue st
CTY/IEHTOB BY30B, 00YYalOIIMXCsI TI0 MaT. HarpaB/IeHUsIM U CTIeLUaIbHOCTSM. - 3-e U3[., CTep. - M. :
Axanemus, 2010. - 176 c. - (Bsiciiiee ipodeccroHanbHoe o0pa3oBanue. MHdopMaTHKa u
BBIUMC/IUTe/IbHAs TexHUKa). - ISBN 978-5-7695-7042-1 : 287.10., 1 3K3.

3. CmonuH /1. B. BBeieHre B MCKyCCTBEHHbIM MHTEJIIEKT: KOHCIEKT Jjiekuui / CmonuH . B. - 2-e u3p,,
niepepab. - Mocksa : PU3IMATI/IUT, 2007. - 264 c. - bBubnuorp.: AOCTyIHa B KAPTOUKe KHUT'H, Ha caiiTe
IBC Jlanb. - Knura u3 komiekiuu ®U3MATIIUT - MatemaTuka. - ISBN 978-5-9221-0862-1., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665793&idb=0.

[ononHuTenbHas TUTepaTypa:

1. bacanun IaBen [ImutpueBud. Mogenu U MeTO/bl MHTe/IIEKTYa/IbHOM TIO//IeP>KKH TPOLIeCCOB
TIPUHSTHUS pelleHuH : yuebHo-MeToarueckoe ocobue / I1. 1. bacanuH, K. B. be3pyk, M. B. Pazaesa ;
HHI'Y um. H. . JTobauesckoro. - Hwkuauit HoBropoy, : M3a-so HHI'Y, 2018. - 134 c. - Tekcr :
3/1eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=822376&idb=0.

2. bacanuH I1aBen JMutpreBud. Mozieny U MeTO/Ibl UHTE//IEKTYaTbHOM MO/JeP>KKH MPOLIeCCOB
TIPUHSTUS pellieHn : yueb. mocobue ajist crygeHToB HHI'Y, oOyuarommuxcsi o HaripaB/ieHUsIM
nozarotoBku: 010500 - "TIpuknaz. maTematvka v nH(popmatrka', 010400 - "IHpopM. TexHOI0THK",
080800 - "TIpuknaz. uHpopmartrka" / Huykeropoackuii rocyjapCTBeHHbIM yHUBepcuTeT uM. H. U.
JlobaueBckoro. - H. Horopog, : 3a-8o HHI'Y, 2011. - 129 c. - ISBN 978-5-91326-170-0 : 112.76., 2
9K3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C CO/lePXKaHUEM JIMCIUTIIMHBI):

1. Python: https://www.python.org/

2. Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/
3. Google colaboratory colab.research.google.com

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUILIMHBI (MO/Y /1)



YueOHble ayAUTOPUU [IIsI TIPOBeZIeHUs] YueOHBIX 3aHATHM, IMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOU
MPOrpaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[MTomerieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noArotoBky/crietanbHOCTH 38.03.03 - YripaB/ieHre nepcoHaIoM.

AgBtop(b1): 3on0Tbix Hukonaii FOppeBuy, JOKTOp U3MKO-MaTeMaTUUeCKUX HayK, JOLIEHT.
3aBenytomuii kadeapoii: 3omotbix Hukonait FOpbeBuu, 10KTOp (hM3UKO-MaTeMaTUUeCKHUX HayK.

ITporpamMma oziob6peHa Ha 3ace/jlaHUM MeToANUeCKoM Komuccuu ot 12.12.2023, mpoTtokos Ne 6.
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