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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouciuniiaa ©T/1.02 Beegenue B aHanu3 JaHHBIX U UCKYCCTBEHHBIN 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)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-9: CnocobeH HOIIK-9.1: 3uaem HOIIK-9.1: HndusudyanbHoe
NOHUMAmMb NPUHYUNDL | g03MOHCHOCMU OCHOBHbLX 3Hamb npuHyunbl pabombt ycmHoe 3quém:
pabomb: UH(POPMAYUOHHDBIX CO8peMeHHbIX UH(POPMAYUOHHBIX | cobecedosaHue KOHMDObHbLE
COBPEeMEHHbIX . . p
mexHo02uil, UCNOb3yeMblX 8 | mexHono2ull Ipakmuueckoe
UH(POPMAYUOHHBIX . 60npochbl
. npogeccuoHanbHol 3adaHue
mexHonoaull u
LCnOb308amMb Ux ds | O€AMENBHOCMU ncuxo02a. HOTIK-9.2: Tecm
HOIIK-9.2: Ymeem
Ymemb pewiamsb npakmuueckue
petueHus 3a0au 8bINO/HAMB 3a0auu
. ~ 3a0auu ¢ NOMOWbio
npogeccuoHanbHoll | npogheccuoHanbHO
Co8peMeHHbIX UHPOPMAYUOHHBIX
OesimenbHoCMU OesimenbHOCMU C .
mexHooe2uil u kaaccuguxayuu
UCNONb308aHUEM COBPEMEHHbIX
Npo2pamMHbIX cpedcma
UHGPOPMAYUOHHBIX
mexHonoz2uil.
HOIIK-9.3: B1adeem HOIIK-9.3:
npozpammHbiMu cpedcmeamu | B1ademb Hagbikamu
dns c6opa, 06pabomku u npuMeHeHuUsl CO8peMeHHbIX
npesenmayuu uHpopmayuu. uH(popmayuoHHbIX mexHono2ull
u knaccuguxkayuu npoepammHbix
cpedcme 04151 peweHust
npakmuueckux 3adau, 8 mom
uucae omeuecmeeHHo20
npou3eo0cmea npu peweHuu
3a0ay npogeccuoHanbHoll
dessmenbHOCMU
3. CTpyKTypa U cojep)kKaHHe AUCIUILIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
ouyHasA OYHO-3a0YHas

O011as TPy/J0EMKOCTBD, 3.€.

Yacos 1o yue0HOMY IJIaHy

36

36

B TOM 4uc/ie

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHasi padoTa):




- 3dHATHUA JIEKITMOHHOI'0 THUIIA

- 3aHATHS CEMHUHAPCKOro THMa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbi¢ 8

padoThI)

- KCP 1 1

caMocTosATe/IbHasA padoTa 19 19

IIpomexyTo4yHas arrecTanusa 0 0
3auét 3auét

3.2. CozepxaHWe JUCIUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszoenam) C YKA3aHUeM OmMEeO0eHHO020 HA HUX Ko/auuecmeda

akademMuyecKux uacos u 8uobl yuebHbIx 3aHamull)

HanmeHoBaHue pa3/iesioB U TeM JAUCLIATIMHBI

Bcero (uacbl)

B TOM UucC/e

KonTakTHast pabora (pabota Bo B3auMO/I€HCTBUI
C mpernoziaBaresieM), yachl U3 HUX

3ausTHs CamocrosiTe/ibHast
CeMHHapCKOro paGora
3aHATHA THIA obyuaromerocs,
JIEKLJUOHHOTO | (TIpaKTHuecKue Bcero Yacel
TUMa 3aHsATUsI/Tabopar
OpHbIe paboTsl),
Yyacsl
°o 3 e 5 | 9 5 935 9 3
e 2 2 29 0 ¢
o 0 o 0 o 0 o 0 o 0
Tema 1. [TocTaHOBKM ¥ IPUMepEI 3a7a4 6 6 2 1 0 2 2 3 4 3
Tema 2. Beezienue B s13bIk Python 7 8 1 2 2 2 3 4 4 4
Tema 3. OnmcaTesnbHasi CTAaTUCTHKA U pa3Be/JOYHBIN aHA/IU3 JaHHBIX | 7 8 1 2 2 2 3 4 4 4
Tema 4. 3agaun KnaccudyKavy U perpeccun 8 7 2 2 2 1 4 3 4 4
Tema 5. 3agaun obyueHus 6e3 yuutesis 7 6 2 1 2 1 4 2 3 4
Arrecrarus 0 0
KCP 1 1 1 1
Wtoro 36 36 8 ‘ 8 ‘ 8 8 17 17 19 19

Copiep>kaHue pa3/e/ioB U TeM JUCIUTLTHHBI

Tema 1. [TocTaHOBKY M IpUMepHI 3a/1au.
BBe/ieH1e: OCHOBHBIE MTOHATHS M 33/laul MallIMHHOTO 00yueHusi. [TocTaHOBKaA 3aZjaun: ompesiesieHye Leyiei u
TpeboBaHMii K aHa/M3y JaHHbIX. COOp JaHHBIX: BEIOOP HCTOUHHUKOB, MEeTO/I0B cOOpa U OUMCTKHU JJaHHBIX.

O6paboTKa /JaHHBIX: TIpeoOpa3oBaHue U CTPYKTYPU3ALWs JaHHBIX [J1s1 aHa/M3a. Busyanu3aius JaHHbIX:
Tipe/iCTaB/IeHUe JaHHBIX B rpaprueckoM BUJe [/ Ayulllero oHMMaHusl. AHanu3 JaHHbIX: IPUMeHeHne
CTaTUCTUYECKUX METO/I0B M MAILIMHHOTO 00yueHus /Jis BbISIBJIEHHUs 3aKOHOMEePHOCTeH 1 3aBUCUMOCTeH.
VHTepripeTariyisi pe3y/bTaToB: 00bsICHEHHE TI0/TyYeHHbBIX Pe3y/IbTaTOB U UX IPUMEHUMOCTb B KOHTEKCTe

TIOCTaB/IeHHOM 3a/jauM.
Tema 2. BBefjeHre B IpOrpaMMHpOBaHye Ha si3blke Python. ¥ craHoBKa mporpaMMHOro obecrieueHust i OCHOBBI
cuHTakcuca si3plka Python. basoBble TUIBI JaHHBIX: UMC/Ia, CTPOKY, CIIUCKHU, KOPTEXXH, C/I0BapX, MHOXKECTBa.

BBop u BeiBog, B Python. @yHkijuu u urepatops! B Python. DnemeHTs! pyHKIIMOHAIBLHOTO NTPOrpaMMHUPOBAHKSI.
Kinacce! 1 06bekTsl B Python.

Tema 3. OmnvcaresibHasi CTaTUCTHKA M pa3BelOUHbIN aHamu3 JaHHbIX. TabnuuHelii Metos. I'paduueckuii MeTo/.
PacuéTt cTaTUCTHUECKUX TIOKa3aTesei.




Tema 4. 3apauu k1accubrKaluu U perpeccuu.

3asiaua KaccuduKauy: ornpe/esieHre MpUHaZJIeXKHOCTH 00beKTa K OZJHOMY M3 HeCKObKHX K/ITaCCOB Ha OCHOBE
ero xapakTepucTuK. Jloructrueckas perpeccusi. [lepeBbsi pelienuid. HefipoHHbIe ceTH. 3a/iaua perpeccum:
NPOrHO3MPOBaHKe 3HaueHMsl HellpephIBHOM BeMYMHbBI HA OCHOBE BXO/HBIX JaHHbIX. JIMHeliHas perpeccusl.
Tema 5. 3aiaun 0OyueHus 6e3 yunreis.

OO6yueHue 6e3 yunTess: ornpefiesieHre ¥ PUHLUITEI paboTel. [IpenmyliijecTBa U HeflocTaTKy 0OyueHus 6e3
yunTesisi. 3a7iaud, peliaemMble ¢ IOMOIIIbI0 00yueHus 6e3 yuutens. Metogpl 00yueHus 6e3 yuuress:
K/IaCTEepHBIN aHa/TN3; BbISIBJIEHUE aHOMAaJIW; HaXOXKJeHHe acCOL[HALH.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00ydvaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCTalldd MO0 UTOraM OCBOEHMs JUCLIUT/TUHbBI
TIPUBE/IEHHBIM B II. 5.

st obecrieueHUs1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLUXCS UCTIOIB3YHOTCS:
DNeKTPOHHbBIE KYPChl, CO3/IAHHBIE B CUCTEME 371eKTpoHHOr0 00yuenuss HHI'Y:

BBe,E[(EHI/Ie B dHa/IM3 JdHHBIX 1 I/ICKYCCTBEHHHﬁ HHTEe/IeKT, .

WHble yueOHO-MeTOAMUECKHE MaTepHaIbI;

YuebOHO-MeTorueCcKre JOKYMEHThbI, perJaMeHTHUPYIOLe CaMOCTOSTe/IbHYIO paboTy
azpeca O0CTyma K IOKyMeHTaM:

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTTeCcTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHUBaHHUSA:

5.1.1 TunoBble 3aganus (OIeHOYHOE CPeACTBO - VIHAUBH/ya/IbHOEe YCTHOEe coDeceoBaHue) Jisi
ouneHKH cpopmupoBaHHOCTH KomneTreHiuu OITK-9:

UTo Takoe UCKYCCTBEHHbIN UHTEJIJIEKT?

Yro Takoe crabbIii (CrieraTu3UpOBaHHbIN UM TTPUKJIAJHOM ) UCKYCCTBEHHBIN UHTEJIIEKT?
Uto Takoe CUIbHBIN UCKYCCTBEHHBIN UHTE/IeKT?
Yro Takoe ryiybokoe oOyueHue?

Yro Takoe KCIiepTHasi CucTema?

Yro Takoe MalIMHHOEe 00yueHue?

YTo Takoe aHa/U3 JAaHHBIX?

Yro Takoe oOyueHue C yuutenem?

Yro Takoe obyuaroiijasi Beibopka?

10. Yro Takoe obyueHure 6e3 yumutesisi?

Yro Takoe KiaccupuKaus?

LN BN =

—_
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12.
13.
14.
15.

Urto Takoe perpeccusi?

Uro Takoe K1acTepusanys’?

Uro Takoe nepapxuueckasl KjacTepusanus?

OcHoBHBbIe OMOMMOTEKHM W TIpOTpaMMHBIe Cpe/CTBa /il pellleHUs 3aflau aHaiu3a
JAHHBIX ¥ MAIlIMHHOTO 00yueHwUs.

Kpurepuu oueHnBanus (oneHOYHOe cpecTBO - VIHUBH/Iya/IbHOE YCTHOE coDeceJ0BaHUeE)

OneHnka Kpurepuu oLieHUBaHUs

3a4TeHO CTy,LIEHT Aan paBBepHYTLIﬁ OTBET Ha BCe BOIIPOCKHI

He 3auTeHO CTyJeHT OTBETW/ TOJBKO Ha YaCTh BOIPOCOB W/IM a1 Hepa3BepHYTHIM OTBET Ha BCe BOMPOCHI

5.1.2 TumnoBble 3ajaHusi (oueHOUHOoe cpeAcTBO - IIpakTHYeckoe 3ajaHue) AJAA OLIEHKH
copmupoBaHHocTH KomneTeHnuu OITK-9:

[TpakTHueckue 3a/1aHKs BHITIOHSIOTCS B BUle Jupyter-HOyTOyKa 1 ripe/icTaB/sieT co00ii JOKYMeHT,
COZIep Kall[|ii OTTMCAHKe BCeX ITArOB BBITIOHEHUS PabOThI, KO/, pe3y/IbTaThl U BBIBO/BL.

1. Icce “Moe 0OMMOE PU/IOKEHHE, HCIT0/TH3YIOLIee TEXHOJ/IOTHI0 HCKYCCTBEeHHOT 0
UHTe/lJIeKTa”

2. IlpakTuueckoe 3ajanue “Ilporpamma Ha Python “Yrapai uncio”.

d.

HamnucaTte mnporpamMmy, KoTopas yMmeeT urpaTb C 4Ye/lOBEKOM B Urpy “Yrajgad uucio”.
[MporpamMMma 3arazbiBaeT ciayuaiiHo umcio oT 1 go 100. YenoBek goskeH yrajaatb ero. s
3TOTO OH [le/laéT HeCKOJILKO (He Oosiee 7) TOMBITOK, Ha3biBasg KaKOe-TO UHCJIO B 3TOM
[uvaria3oHe. Ha KaX1yto MOMBITKY Ue/ioBeKa KOMIIbIOTEP TOBOPUT, yrazasl YeJoBeK WA HeT, U B
Clydae, ec/Ti YesioBeK He yrajasi, 0osibllle WM MeHbIIle 3araJlaHHOe YKC/I0 YKC/ia, Ha3BaHHOTO
yesioBeKOM. Hanuiure Takyro nporpammy. [lisi BBojila MUH(OpMAaILMK Ye/I0BEKOM HCIT0JIb3YyHTe
dynkuuto input(). s BeiBoga - print().

. Peanu3yiite mporpamMMmy, Wrparliyr0 B WUrpy "Yrajad uuc/ao", HO 4Ye/lOBEK U KOMIIBIOTEp

MEHSAKTCA POJISIMUA.

3. [IpakTuueckoe 3aganue “Pa3Be/j0uHbIN aHA/IU3 AAHHbIX”.

d.

d.

HaiifuTe uHTEpecHble JaHHbIe, C KOTOPHIMHU Bbl XOTUTe paboTaThb. PeKOMeHyMbie pecypchi:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeHyetcst paboTaTh C TaOJIMYHBIMU TaHHBIMH B
HECKOJIbKO JIeCITKOB IMPHU3HAKOB (CTO/IOIIOB), HECKOBKO THICSY (CTPOK).

. OHI/ILHI/ITE, UTO MpeacCTaB/IAKOT M3 cebs1 3TH JaHHbIe, KdakKWe IIpU3HdKH, TM04YeMy OHH BdM

VIHTEpPEeCHBI.

. IlpumeHuTe K [JaHHBIM TIOAXOASAIME MeTOAbl OuucCTKH (60pbOBl C BbIOpOCAMM U

TMPOMYILeHHbIMU 3HaUeHUsIMU) U BU3yanu3sauuu. Cresnaiite BbIBOJBI.
Cpaenaiite BbIBOJbI



4. ITIpakTHueckoe 3ajanue “Penenue 3ajauu Kjaccuukanuy 1 perpeccun”

d.

e.

71 ;aHHBIX U3 3a/laHus 3 OTIpe/iesiuTe, KaKol MPU3HaK Bbl OyZieTe Orpe/iesiATh 10 OCTaIbHBIM.
Uro 570 3a 3aiaua: KjacCu(pUKaLyu Ui perpeccuun?

. [MogroToBbTe AaHHBIe (OTMACIITaOUMPYHTe KOJMMUeCTBeHHble U OWHaApU3ylTe KaTeropuasbHbIe

TPH3HAKM).
Pa36eiiTe BBIOOPKY Ha 00YYarolI[yt0 U TECTOBYIO.

. ObOyunTe HECKOIBKO MeTO/I0B MallMHHOTO o0yueHusi (He MeHee Tpex, Hampumep, kNN,

RandomForests, MLP). CpaBHWTe KauecTBO 3THX MeTO/[0OB Ha oOOyuaroiieii U TeCTOBOU
BBIOODKax.
CpaenaiiTe BbIBOJbI

5. [IpakTHueckoe 3afanue “PelieHye 3a/jauM Kjaacrepusanumn”.

a.
b.

C.

[ns naHHbIX U3 337,aHus 3 CPOpPMYJIMPYITE 3a/auy KiacTepu3ariui.

OOyunTe HeCKOJbKO MeTOZOB KjacTepu3alud (He MeHee [ByX, Harpumep, k-means,
DBSCAN). O6bsichute Baill BbiOOp. CpaBHHTE pe3y/bTaThl pabOThl ajJrOPUTMOB, a TaKXe
TNIO/TyueHHble pe3y/bTaThl C pe3y/bTaTaMyd paboThl METOZOB O0yUYeHUs C yuuTesieM U3 3aflaHusl
4.

CaenaiiTe BBIBOJbI

Kpurepuu oueHuBanus (omeHoYHoe cpeAcTBO - IIpakTHUeckoe 3ajaHue)

OueHka Kpurepuu oLieHrBaHUs

Bce MpaKTUYeCKHE 3aJaHHWs BBITIOJIHEHBI B ITOJTHOM obneme U B CPOK. OnucaHue BCeX 3TaroB

3a4TeHOo o

BBITIO/IHEHUA 3a/ldHWH, KO U Pe3YJ/IbTAThbI pa6OTbI peacCTaB/IeHbI IpernoidBaTesro

BrinoiHeHB! He Bce TPpaKTU4YeCKHe 3aJdHWsA WJIN BBITIO/IHEHBI HE B ITOJTHOM obneme (HpeACTaBJ’IEHO
He o

He I10/IHO€ OIlMCaHKe 3TallOB BBITIO/IHEHHUA 3a4aHNH, KO/, pa6OTHET HEKOPPEKTHO, pe3y/IbTaThbl
3a4TeHO

paboThI He TIPe/ICTaB/IeHbI MPeTo/aBaTelio)

5.1.3 TunoBble 3ajaHus (oneHoOuYHOe cpeAcTBO - TecT) A1l OLeHKH C(HOPMHPOBAHHOCTH
kKomnerennyu OITK-9:

1. UTto Takoe HCKYCCTBEeHHbIH UHTE//IEKT?

VICcKyCCTBEHHBIN UHTEIJIEKT — 3TO MPOrpaMMa UM yCTPOHCTBO, UMUTHPYIOIIlee
WHTeJJIeKTya/IbHbIe CIIOCOOHOCTH YesIoBeKa.

VIcKyCCTBEHHBIN UHTE/IZIEKT — 3TO KMOep-MexaHHueCcKoe yCTPOHCTBO, HallOJIOBUHY —
YesI0BeK, HaroJIOBUHY — MalliHa. [To HUM — 60eBoe 11acCy U3 TUIepCIyiaBa, YIpaB/sieMoe
MUKPOIIPOIIECCOPOM, TIOJTHOCTBIO OPOHUPOBaHHOE, OUYeHb MpouHoe. Ho cHapy»Xu — »KuBast
yesloBeuecKast TKaHb: TUIOTh, KOXKa, BOJIOCKI, KDOBb, BbIPAIIIEHHbIE [171s KWOOPTOB.
VICKyCCTBEHHBIM UHTE/IJIEKT — 3TO MCKYCCTBEHHAsi HEHPOHHasI CeTb, CII0COOHast K 00yUYeHUI0 U
CcamMo00yUeHHIO.

2. Yro TaKoe c/1a0bIi HCKYCCTBeHHBIH HHTE/IEKT?



Cnabblit UICKYCCTBEHHBIM UHTE/IEKT - 3TO MPOrpaMMa, YCTPOMCTBO WK TIPOrPaMMHO-
armapaTHbI KOMIL/IeKC, yMetolllasi peliaTh TOJbKO HEKOTOPbIN K/1aCC WHTe/IeKTya/IbHbIX
3ajau.

CnabbIit KICKYCCTBEHHBIM UHTEIEKT - 3TO Kubopr mogemu ot T-800 g0 T-888.

Cnabblit KICKYCCTBEHHBIM UHTE/IEKT - 3TO OAHOC/IOMHAs UCKYCCTBeHHast HeHPOHHasI CeTh.

3. UTto Takoe CH/IbHBIA HCKYCCTBeHHBIM HHTE/I/IEKT?

Cu/bHBIM MCKYCCTBEHHBIN UHTE/UIEKT - 3TO IPOrpamMma, YCTPOMCTBO W/ NTPOrPaMMHO-
arrapaTHbIA KOMIUIEKC, T10 CBOMM WHTeJIEKTYaIbHBIM CITIOCOOHOCTSIM HU B UeM He
yCTynaroLas 4eji0BeKy.

Cu/IbHBIN UCKYCCTBEHHBIN MHTEJIEKT - 3T0 Kubopr mogemu ot T-900 u Beire.

Cu/IbHBIN MCKYCCTBEHHBIN UHTEJIEKT - 3TO Jit00ast T/1y0oKasi HepOHHasl CeTb, YMeroLast
pelIaTh 3a/auu KJacCU(pUKALU U perpecCui.

4. Yto TaKoe 3KcrepTHasA cucrema?

OKCrepTHasi CUCTeMa - 3TO MPOrpaMMHasi CUCTeMa TT03BOJISIIOIas pelaTh 3aaun
WCKYCCTBEHHOT'O MHTEJIJIEKTA C TIOMOII[bI0 MPaBm/I, CPOPMYIMPOBAaHHBIX SKCIIEPTOM,
COCTaBJISIIOLIMX Oa3y 3HaHWH O MpeJMeTHOH 00/1acTH.

OKCrepTHasi CUCTEMA - 3TO KOJIZIEKTHUB SKCIIEPTOB B JIAHHOM TIPeJMETHOM 00/1aCTH, pelaroImx
WHTEJUIeKTya/IbHbIe 3a/IauM.

OKCrepTHasi CUCTeMa - 3TO UCKYCCTBeHHasi MHOTOC/IONHast HeMpOHHas! CeTb.

5. Yto Takoe MallIMHHOE 00yueHue?

MaimHHOe 00yJeHue - 3TO MO/IX0/] B UCKYCCTBEHHOM HHTe//IeKTe, OCHOBaHHBIM Ha
TOCTPOeHHH MoZiesiel (pelllaroIuX MpaBuI) M0 JaHHBIM.

MaimHHOe 00yJeHue - 3TO cucTeMa 00yueHHst TTpU TTIOMOIIH WH()OPMAI[UOHHBIX U
3/IeKTPOHHBIX TEXHOIOTUM.

MarimHHOe 00yJeHue - 3TO 1ie/ieHarpaB/ieHHOe 00beKTUBHOE OTPayKeHHe JAeHCTBUTETbHOCTH

6. UTo Takoe aHa/IM3 AAHHbIX?

AHanu3 JaHHBIX - 3TO U3BJleUeHre 3aKOHOMEepPHOCTeH M 3HaHUM U3 JIlaHHBIX.

AHanm3 JaHHBIX - 3TO TIOAXO/, B MALIMHHOM 00y4eHMH, OCHOBAHHbBIN Ha MCIO/Ib30BaHUN
r/TyOOKHX HePOHHBIX CeTel.

AHanu3 JaHHBIX - 3TO U3BJIeUeHre 3aKOHOMEPHOCTe! C ITOMOLLbIO 3HAaHWUH,
c(hOpMy/IMPOBaHHBIX SKCIIEPTOM.

7. Uto Takoe o0yuaromiasi BbIGOpKa?

OOyuaroriiast BLIOOPKa - 3T0 HabOp 00bEKTOB (BXO/JOB) C M3BECTHBIM [I/Isl KaXK/[OTO 00beKTa
3HaueHWeM OTBeTa (BbIX0/]a, METKH, 1]e/ieBOM repeMeHHOM ).

OO6yuaroriiast BLIOOPKa - 3T0 HAabOp 00BEKTOB, KOTOPKIE T10/Ib30BaTe b BIOMPAET /IJisi CBOEr0
o0OyueHusl.

Oobyuatoiiiast BbIOOpKa - 3T0 HaO0Op 0OBEKTOB, KOTOPbIE UeIOBeK yasnsieT U3 0a3bl JaHHBIX IS
3¢ deKTUBHOTO 00yUeHHsl.

8. Uto Takoe o0yueHue ¢ yunrenem?

OO6yueHue C yUUTe/IeM - 3TO TIOCTPOEHKEe MO/IENH 110 JAaHHBIM.

OO6yueHue C yUUTesIeM - 3TO PellleHHe 3a/1au C MOMOII[bI0 MHTE/UIeKTYaIbHOT0 TIOMOII[HUKA.
OO6yueHue C yunTesieM - 3TO 3ajiaua pa30MeHust JaHHBIX Ha TPYIIbl IOXOXKUX APYT Ha Apyra
00BLEKTOB.



9. Uto Takoe o0yueHue 0e3 yunrensa?
e (OO6yueHue 6e3 yuuTess - 3TO YCTAHOBJ/IEHNE CTPYKTYPHBIX CBOWCTB Habopa 00BEKTOB.
e (OO6yuenue 6e3 yunressi - 3To 0OydeHue ye/loBeKa Wi poOOTa 1oJie3HbIM HaBbIKaM 0e3
WHTEJIJIEKTYa/TbHbIX [TOMOII[HUKOB.
e (OOyueHue 6e3 yuuTesis - 3TO 3ajiaUa OTpeZe/IeHus 10 JAHHBIM KaTerOpHaIbHbIX 3HAUEHUH.

10. Yto Takoe knaccuukanusa?
¢ Knaccudukarys - 370 33/1aua 00yueHUs C yuuTesieM, B KOTOPOU OTBET - 3TO HOMep KJiacca.
¢ Knaccudukarys - 370 3a/jaua onpe/iesieHus 10 JaHHbIM YHUCIOBBIX 3HAUeHUH.
¢ Kraccudukanus - 370 3a1aua 00yueHus 6e3 yunressi, B KOTOPOM He0OX0AUMO pa30UTh laHHbIe
Ha TPYIIIBI TOX0KUX 00BEKTOB.

11. Yro Takoe perpeccus?
¢ Perpeccus - 3T0 3aiaua 00yueHusi C yuuTesieM, B KOTOPOI OTBeThI IPUHUMAIOT
KOJTMYeCTBEHHbIe (UMC/I0BbIe) 3HAUEHHSI.
® Perpeccus - 3T0 3ajjaua, B KOTOPOH HEOOXOMMO pa30MTh MHOKECTBO OOBbEKTOB Ha TPYIIITbI
TIOXO0XKUX JIPYT Ha ipyra 00beKTOB.
¢ Perpeccus - 3T0 3aZjaua 00y4eHusi C yurTesieM, B KOTOPOii HeOOXOUMO OTpeJie/uTh I10
JlaHHBIM HOMep KJiacca.

12. Yto Takoe K1acTepusanus?
e Kiacrepusarus - 3To 3ajjaua 00yueHust 6e3 yuuTesis, B KOTOPoil He0OX0JUMO pa30UTh JJaHHbIe
Ha rPYMIIbI TOX0XKUX 00BEKTOB.
e Kyacrepuszauus - 3To 3aiaua 00yueHus C yuuTesieM, B KOTOPOM He0OXO0AUMO OTIpe/ieNTUTh 110
JAaHHBIM HOMep KJiacca.
e Kyacrepusanus - 3To 3a7iaua 00y4YeHusi C yunTesieM, B KOTOPOH OTBEThI MPUHUMAIOT
KOJINYeCTBEHHbIE 3HAUEHMS.

13. Uto Takoe nepapxuueckas Kjacrepusanusa?

* lepapxuueckas KjacTepu3alys - 3T0 3ajaua oOyueHus 6e3 yunresisi, B KOTOpoi He0OX0IUMO
TIOCTPOUTH Mepapxui0 00bEKTOB, B KOTOPOM BepIIIMHE COOTBETCTBYET «KJ/IaCTepP», COZeprKallrii
BCe 00BEKThI, M Ha KaXK/IOM YPOBHe KaK/Ibli K/1acTep pa30MBaeTcs Ha /jBa Wiau Oosiee
MO/IK/IaCTEePOB.

¢ lepapxuueckas KiacTepu3alius - 3TO 3a/jaua KiacCudrKaliy, B KOTOPOH KaXKAbIii 00bEeKT
MO>XeT UMETh HeCKOIbKO MEeTOK.

* lepapxuueckas KiacTepusalus - 3TO MeTO/| peLleHUs 3aauu KacTepu3aliu C IOMOLLbIO
viepapXxvy HeMPOHHBIX CeTeu.

Ciepymoijue BONPoChI MpeAo/iaraloT BBOJA YUC/Ia.
OTBeT ciiefyeT 3am1caTh B CKOOKax.

14. PocT feTeii B rpynme IeTCKOro €a/ia 3a/jaeTcs cjieyIIUMi 3HaYeHUsIMH (B CM.):
118,112, 116, 114, 116, 115, 119, 111, 114, 117, 118

* Haviaute meauany ()

¢ HaiiauTe HWKHUM KBapTUIb ()

* HaiiauTe BepXHUW KBapTUIb ()

15. Bec aeteli B rpymie JeTCKOro caja 3afaercsi 3Ha4eHUsAMH (B Kr):
23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20
* Brruuciure cpessee ()



e BbIuKc/MTe HeCMeleHHY0 OLIeHKY AUCTIepCUU s2 O)

e Ha ocHoBe HECMEMEHHOﬁ OLIEHKHU JUCTIEPCHUU BBIYUC/INTE OLIEHKY CpeJHEKBAAPATHUYECKOI'O

OTKJIOHEeHHUS S ()

16. Ha TecTroBoii BbIOOPKe, cojepKaieid 2000 n3o0parkeHuii KOTUKOB M cobauek (950 KOTHUKOB,
1050 cobauek), HeMpOHHAA ceTh coBepinia 202 omMOKU: 76 KOTUKOB ObUTH
K/IacCH(HUIHUPOBaHbI KaK co0aukH, a 126 cobauek — Kak KOTHKH. CUNTasA MO/I0KUTETbHBIM —

KJ1acc cofayeK, BBIYMCTUTE METPUKH:
® Accuracy ()

e Error ()

e Precision ()
e Recall ()

« Fl-mepa()

OTBeT OKpyr/uTe 0 3 MPaBUILHBIX LIU(P TOC/e JeCATUYHON TOUKH.
Kpurepumu orjeHnBaHus (oLjeHOUHOe CpeAcTBO - Tecr)

OueHka Kputepun onieHuBaHUs
3aUTeHO 80-100 % npaBUIBHBIX OTBETOB
He 3a4YTeHO 0-79 % npaBWIbHBIX OTBETOB

5.2. OnucaHue MIKaJ/l OLeHHBAHNSA Pe3y/IbTaTOB 00y4eHHsI N0 JUCIUIIHHE NTPH MPOMEe)XYTOUHOH

aTTrecTanuu
IIIkana OIl€HMBAaHUA C(l)OpMPIpOBaHHOCTH KOMIIeTeHIIUHN
YpoBeHnnb
“boPM"pOBaf'HOCT“ Hey/[0B/IeTBOPUTE/IbH
KOMIIeTeHLuii N Y/IOB/IeTBOPUTETHHO XOpOLIOo OT/INYHO
(uHAMKaToOpa
JOCTIDKEHUS
KOMIIeTeHI[UH)
He 3aYTeHO 3a4YTeHO
YpoBeHb 3HaHUI B
., MuHMMaBHO obbeme, YpOBeHb 3HaHWI B
YpOBeHb 3HaHUM HIKe o
JIONyCTUMBI/ YPOBeHb | COOTBETCTBYIOLIEM obbeme,
3HaHus MUHMMAITBHLIX 3HaHuil. JJonyieHo nporpaMme COOTBETCTBYIOLL|EM
TpeboBanuii. Imenu ’ y porp y
MHOT'0 Herpy0bIx TOATOTOBKHU. rporpaMme MOATOTOBKH,
MeCTO rpyObie OmMOKu
o1IboK HomnyiiieHo HeCKOMbKO | 6e3 ommbok
Herpy0ObIX OUIMO0K
ITpogeMoHCTPHUPOBaHbI
IpoaeMoHCTpHpPOBaHbI IIpogeMoHCTpUpPOBaHbI BCe
BCe OCHOBHBIE YMEHUSI.
ITpu pereHnn OCHOBHbIe YMeHUsl. OCHOBHbBIE YMEeHUSI.
PellieHbl BCe OCHOBHBIE
CTaH/[apTHBIX 337jau He | PerleHsl TUIIOBBIE PellieHb! BCe OCHOBHbIE
TIPO/IeMOHCTPHPOBAHbI 3a/lauM C HerpyObIMU 3aaum C HerpyGrimn 3aflauul C OT/e/IbHBIMU
Ymenus y OLIMOKaMHU.
OCHOBHBIE YMEHWSI. oMbKaMH. HeCyIIeCTBeHHBIMH
BrinonHeHs! Bce
Vmenu mecto rpy0Oble BBIToHeHs!I Bce HeJ|0YeTaMH, BBIITOJTHEHbI
3a7laHysl B TIOJTHOM
oImubKu 3aflaHus], HO He B BCe 33/laHUs1 B [TOJTHOM
00BeMe, HO HEKOTOPEIe
TOJIHOM 0Obeme obbeme
C HefloYeTaMH
HaBbiku IIpu perenuun Nwmeetca IIpogemoHcTpupoBans! | IIposeMoHCTpUpOBaHbI
CTaHZJApTHBIX 337lau He | MUHUMaJIbHBIM Habop 0a30Bble HaBbIKU MPH HaBbIKU MPU pellleHn!
TIPO/IeMOHCTPHPOBaHbI HaBbIKOB [I/Is1 PellleHNsT | pelleHuH HeCTaH/apTHBIX 3a7au 6e3
6a30Bble HaBbIKH. CTaH/]apTHBIX 3a/jau C CTaH/]apTHBIX 3a/au C o1IMO0K U HeJJoueToB




Wmenu mecto rpybble HEeKOTOPbIMU HEeKOTOPbIMU
OIIMOKU HeJl0ueTaMHu HeJl0ueTaMHu

Illkasa oneHUBaHKsA MPHU NPOMEXYTOYHOH aTTeCTaly

OneHka YpoBeHb NOATOTOBKH

Bce xommnereHuuMM (YacTM KOMIleTeHLMH), Ha (OpMUpOBaHMe KOTODBIX HarpaB/eHa
OT/INYHO JMCLIMIVIMHA, CHOPMUPOBAHBI Ha YPOBHE HE HIXKE «OT/JMYHO», NP 3TOM XOTs Obl OfHa
KOMIleTeHL[Hst CQOpMHUpOBaHa Ha YPOBHE «OTIMYHO»

Bce KommereHIM (YacTW KOMIIeTeHIMI), Ha (opMmypoBaHMe KOTOPBIX HarpaBJieHa
3a4YTeHo X0po1Io JUCLMIUTMHEA, CHOPMHMPOBAHBI Ha YPOBHe He HIDKE «XODOIIO», TPH 3TOM XOTs Obl ofHa
KOMIIeTeHIMs1 chOpMUPOBaHA HAa YPOBHE «XOPOILO»

Bce KommeTeHIMM (4YacTW KOMIeTeHLMi), Ha (opMupoBaHMe KOTOPBIX HarpaBiieHa

YAOBJIETBOPHUTET
[MCLIUIIAHA, COPMHUPOBAHBI HA YPOBHE HE HIXKE «y[OBJIETBOPUTELHO», MPH 3TOM XOTs ObI
bHO
0/1Ha KOMITeTeHLMs1 ChOPMUPOBAHA Ha YPOBHE «Yy/I0BJIETBOPUTEEHO»
He HeYy/J0BJ/IETBOPUT
Xots 6b1 0ZiHA KOMITeTeHIMs COPMHUPOBaHa Ha YPOBHE «HEYZOBIETBOPUTE/IBHOY.
3a4TeHo eTbHO

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3ddHHUA W/IH MHHbI€ MdaTepHUd/ibl, H606X0}J[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB OﬁquHl/Iﬂ Had HI_)OMe)KyTO‘—IHOI‘/'I dTTeCTallU1 C YKd3dHUE€EM KPpUTEpHEB HX
OIl€HUBAHUA:

5.3.1 TunoBble 3agaHusa (omeHOUHOe CpPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) AJIA OLIEHKH
copmupoBanHocTH KommereHnuu OITK-9

[N

UTo Takoe MCKYCCTBEHHbIN UHTEJITIEKT?
Yro Takoe cabbIi (CrieraTu3upOBaHHbIN WK TTPUK/IJHOM) UCKYCCTBEHHBIN UHTEJIIEKT?
UTo TaKoe CU/IbHBIN UCKYCCTBEHHBIN UHTE/I/IEKT?
Uro Takoe 3KCIepTHas cucreMma?
Yro Takoe MaliMHHOe 00yueHue?
UTo Takoe aHa/M3 JAHHBIX?
Yro Takoe oOyueHue C yunrenem?
Yro Takoe obOyuatorriast BEIOOpKa?
Yro Takoe oOyueHue 6e3 yunress?
Yro Takoe KnaccupurKarus?
Uro Takoe perpeccusi?
Uro Takoe K1acTepusanys’?
13. UTo Takoe vepapxuyeckas KjiactepusaLus?
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Kputepuu oneHuBaHus (0LieHOUYHOEe CpeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OueHka Kpurepuu onjeHrBaHUs

3auTeHO0  CTyJeHT [aa pa3BepHYTHIM OTBET Ha BCE BOTIPOCHI.

He 3a4UTeHO CTYAEHT OTBETHWJ/I TOJIbBKO Ha YaCTh BOITPOCOB WJIW Aajl Hepa3BepHYTbIﬁ OTBET Ha BCe BOIIPOCHI.

6. YuedHO-MeTOfMUeCKOe M HH(OpMaLOHHOe o0ecrieyeHHe JUCHUILTHHBI (MO y/1s1)



OcHOBHasi uTeparypa:

1. CmonuH /1. B. BBegeHue B MCKYCCTBeHHbIM UHTe/IJIEKT: KOHCIEKT Jyiekiuii / CmonuH /. B. - 2-e u3g.,
riepepad. - Mocksa : PU3IMATJIUT, 2007. - 264 c. - Bubnuorp.: AOCTyIHa B KAPTOUKe KHUTH, Ha caiTe
9BC Jlanb. - Knura u3 komiekiuu ®U3MATIINT - MatemaTuka. - ISBN 978-5-9221-0862-1., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665793&idb=0.

2. BoponuHa B. B. Teopus 1 nipakTHKa MalllMHHOTO 00yueHHs : yueOHoe rmocobue / Boponuna B. B. -
YbstHOBCK : YnI'TY, 2017. - 290 c. - Bubmmorp.: f0CTyIiHa B KapTOUKe KHUTH, Ha caiite OBC JlaHs. -
Knwura u3 konnekiuu Yal'TY - Madopmaruka. - ISBN 978-5-9795-1712-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=750984&idb=0.

JorionHuTebHas uTeparypa:

1. bacanuH I1aBen [ImuTtpreBuu. Mozieny 1 MeTObl UHTeJIIEKTYaIbHOW TIOIePXKKH TIPOL[eCCOB
TIPUHSITUS pellieHn : yuebHo-Metoanueckoe nmocobue / I1. 1. BacanuH, K. B. Be3pyk, M. B. PaziaeBa ;
HHI'Y um. H. U. JlobaueBckoro. - Huwkuuit HoBropos : M3g-so HHI'Y, 2018. - 134 c. - TekcT :
3/1eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=822376&idb=0.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/lePXKaHUEM IVCIUTUIAHBI):

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 JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMOM, OCHaAIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YYaroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" W obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITIporpaMma cocTtaBieHa B cooTBeTcTBMM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noArotoBku/cnenuanbHocTy 37.03.01 - [Teuxonorus.

Agstop(b1): 3on0Tbix Hukonaii FOpbeBrd, ZOKTOp PU3MKO-MaTeMaTHUeCKUX HayK, JOLEHT
CratyeB Anekceli AHaTO/IbEBUY, KAHJUAAT NeJlarornyeckrx Hayk, JOLeHT.

3aBeayroumii kKadeapoii: 3onotbix Hukonaii FOppeBuy, JOKTOp (U3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma ozo6peHa Ha 3acejaHUU MeToAnueckoi Komuccuu ot 10.01.2024 r., mpoTokos Ne 1.
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