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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\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
OIIK-9: CnocobeH HOIIK-9.1: 3uaem npunyunst  |MOIIK-9.1: HndusudyanbHoe
NOHUMAMb NPUHYUNbL | habombl COBPEMEeHHbIX 3Hamb npuHyunbl pabombt ycmHoe 3quém:
pabomb: UH(POPMAYUOHHDBIX CO8peMeHHbIX UH(POPMAYUOHHBIX | cobecedosaHue KOHMDObHbLE
CO8peMeHHbIX - - P
mexHosoaul. mexHono2uil IIpaxmuueckoe
UH(POPMAYUOHHBIX 60npochbl
. HOIIK-9.2: Ymeem 3adaHue
mexHono2uil u
LCNO/Ib308aMB Ux das | CCywecmensms omoop HOTIK-9.2: Tecm
CO8PeMeHHbIX
Ymemsb pewams npakmuueckue
peweHus 3a0au UHGOPMAYUOHHBIX
. B 3a0auu ¢ NOMOWbIO
npogeccuoHanbHoll | mexHonoauil 045 peweHus
coepeMeHHbIX UH(OPMAYUOHHBIX
OesimenbHoCMU cmaHoapmbix 3a0ay .
_ mexHono2uil u kaaccugpukayuu
npogeccuoHanbHoLl
NpOePAMMMBIX cpedcms
OesimesibHOCU.
HOIIK-9.3: Bradeem
HABBIKAMU UCNONb30BAHUS HOIIK-9.3:
COBPEMEHHbIX Bnademsb Haebikamu
UH(POPMAYUOHHBIX npuUMeHeHUs1 COBPEeMEHHBIX
mexHon02ull 0151 pewleHus UH(OPMAYUOHHbIX MexHoA02Ul
3adau npogheccuoHanbHoIl u knaccugukayuu npo2pammHbIX
desmeabHOCL. cpedcme 015 peweHust
npakmuyeckux 3a0ay, 8 mom
uuc/e omeuecmeeHHO20
npou3eo0cmea npu peweHuu
3a0ay npogeccuoHanbHoll
OesimesbHOCMU
3. CTpyKTypa U cojep)kKaHHe AUCIUILIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
oyHas OYHO-3a04YHas 3a04yHas
O011as TPy/J0EMKOCTBD, 3.€. 1 1 1
Yacos o yuedGHOMY I/IaHY 36 36 36

B TOM 4uc/ie

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHasi padoTa):




- 3dHATHUA JIEKITMOHHOI'0 THUIIA

- 3aHATHS CEMHUHAPCKOr'0 TUMNA (MpaKTHYeCcKHe 3aHsAThs /

JlabopaTopHbIe padoThI)

- KCP 1 1 1

caMocTosATe/IbHasA padoTa 19 19 15

IIpomexyTo4yHas arrecTanusa 0 0 4
3auét 3auét 3auéT

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupoeaHHoe no memam (pasdenam) C yYKA3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed
akademMuyecKux uacos u 8uobl yuebHbIx 3aHamull)

HanmMeHoBaHue pa3/ie/ioB ¥ TeM AWCLIATUIMHbI

Bcero (uachbi)

B TOM UucC/e

KonrakrHas pabora (paboTa Bo B3aUMOAEUCTBUY C
TnperiofiaBaTesieM), 4achl U3 HUX
3ausATHs CamocrosiTe/nbHast
CeMHHApPCKOro pabora
3aHATHA THIA obyuarorerocs,
JIEKLIUOHHOT'O (npakTHYecKue Bcero Yachl
TUIa 3aHsTHs1/MabopaTo
pHBIe paboThl),
yackl

0 g 3 0 (3’ 3 0 (3’ 3 0 g 3 0 g 3

N S T S A N N SO N S A N S

0 Py 0 0 P 0 0 P 0 0 Py 0 0 Py 0
Tema 1. [TocTaHOBKM ¥ IPUMepEI 3a7a4 6 6 5 2 2 1 0 1 1 2 3 2 4 3 3
Tema 2. Beezienue B s13bIk Python 6 7 7 0 2 2 2 1 2 2 3 4 4 4 3
Tema 3. OnucarenbHast CTaTUCTUKA U pa3BelOUHBIN 8 7 7 ) 1 ) ) ’ ) 4 3 4 4 4 3
aHa/u3 JaHHbIX
Tema 4. 3agaun K1accuUKauy U perpeccun 8 7 7 2 1 2 2 2 2 4 3 4 4 4 3
Tema 5. 3azaun obyuenwusi 6e3 yunrerns 7 8 5 2 2 1 2 2 1 4 | 4 2 3 4 3
ArTTecTarust 0 0 4
KCP 1 1 1 1 1 1
Hroro 36 |36 |36 | 8 ‘ 8 ‘ 8 ‘ 8 ‘ 8 ‘ 8 |17 | 17 | 17 | 19 ‘ 19 ‘ 15

CojepkaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Tema 1. [TocTaHOBKY ¥ TIPUMeEpHI 3a/au.

BBe/ieHre: OCHOBHBIE MTOHATHUSA U 33/la4k MallIMHHOTO 00yueHus. ITocTaHOBKA 3a/Iauu: oTipe/iesieHue Tieyield U
TpeboBaHMI K aHaM3y JaHHbIX. COOp JaHHbIX: BBIOOD HCTOUHUKOB, METO/I0B COOpa ¥ OUMCTKH JIaHHBIX.

O6paboTka faHHBIX: TIpe0Opa3oBaHue W CTPYKTYPHU3aLWs IaHHBIX /IJIs aHa/iu3a. Busyanusaiys JaHHBIX:
TIpe/ICTaB/IeHHE TaHHBIX B rpauueckoM BU/e 7S IyUIllero TIOHMaHusl. AHau3 JaHHBIX: TIPUMeHeHe
CTaTUCTUYECKUX METO/IOB Y MALIMHHOTO 00YYeHus [/l BbISIBJIEHHs] 3aKOHOMEPHOCTEH Y 3aBUCUMOCTEH.

VHTepnipeTariyisi pe3y/bTaToB: 00bsCHEHHE TT0/TyYeHHbIX Pe3y/IbTaToOB U X IPUMEHUMOCTb B KOHTEKCTe

TOCTaB/IeHHOU 3a4ay4u.

Tema 2. BeesieHre B porpaMMUPOBaHMe Ha s3bike Python. ¥YcTaHoBka mporpaMMHOTo obecrieueHust 1 OCHOBBI
cvHTaKcuca si3pika Python. Ba3oBble THIIBI JaHHBIX: UMC/ia, CTPOKH, CITMCKHU, KOPTEXKH, C/IOBapH, MHOYKECTBa.
Bgop u BeiBOg, B Python. ®yHkiuu u urepartops! B Python. DnemMeHTH! PyHKIMOHAIBHOIO IPOrpaMMHUPOBAHKSI.

Kracce! 1 06nekThI B Python.

Tema 3. OmnvcaTe/ibHas CTaTUCTUKA U Pa3BeIOUHBIN aHaMu3 JaHHbIX. Tabauunbii MeTog,. ['paduueckuii MeTo/,




PacyéT CTaTUCTUUECKUX TIOKa3aTesiei.

Tema 4. 3afaun KinaccupUKaLUU U perpeccu.

3aziaua KacCUUKaIy: ornpe/iesieHre MPUHAZJIeXXHOCTH 00beKTa K OJJHOMY M3 HeCKOIbKHX K/IaCCOB Ha OCHOBE
ero xapakTepucTuK. Jlorncrrueckas perpeccusi. [lepeBbsi peliieHuil. HeiipoHHble ceTH. 3ajiaua perpeccuu:
MPOrHO3MPOBaHKe 3HaUeHUsI HeTIPepPhIBHOM BeTMUYMHBI Ha OCHOBE BXOZHBIX JaHHBIX. JIMHelHast perpeccusl.
Tema 5. 3aaun 00yueHust 6e3 yuuTess.

OO6yuenne 6e3 yunTess: orpeZiesieHre ¥ IPUHLMITEI paboTel. [IpenmyiiecTBa U HeIoCTaTKK 00yueHus Oe3
yuuTesisi. 3afiauu, peliaemMble ¢ IOMOIIIbI0 00yueHus: 6e3 yuutens. MeTopl 00yueHus 6e3 yuuress:
K/laCTepHBIN aHa/n3; BbIsIBJIeHEe aHOMaJIii; HaX0KeHre acCoL[halivi.

4. YueGHO-MeTO/jUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommuXxcs

CamocrosTenbHasi paboTa o0ydarou[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJI1 TeKyIllero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIAILIMHBI
MPUBEIeHHBIM B TI. 5.

YyeOHO-MeTOMUeCKHe JOKYMEHThI, peraMeHTUPYIOLIe CaMOCTOSTE/IbHYI0 paboTy
ajipeca 0CTyna K JIOKyMeHTaM:

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

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

5. @oHA OLEHOUHBIX CPEeACTB /I TeKyIlero KOHTPOJ/IS YCleBaeMOCTH U TMPOMeXyTOUHOM
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOJII/IMLIE AJId OL€HKM Ppe3y/bTdTOB OﬁquHl/Iﬂ npu mnpoBeaeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3aaHusA (OLeHOYHOe cpeACTBO - MHAUBHya/IbHOE YCTHOE codeceoBaHMe) /IS
oneHKH chopmMupoBaHHOCTH KommereHuu OTTK-9:

UTo Takoe UCKYCCTBEHHbIN UHTEJITIEKT?
Yro Takoe cabbIi (CrielaTu3upOBaHHbIN WM TTPUKJIAJHOM) UCKYCCTBEHHBIN UHTEJIEKT?
UTo TaKoe CU/IbHBIN UCKYCCTBEHHBIN UHTE/I/IEKT?
Yro Takoe riybokoe obyueHue?
Uro Takoe 3KCIepTHas cucreMa?
Yro Takoe MaiMHHOE 00yueHue?
UTo Takoe aHa/M3 JAHHBIX?
Yro Takoe oOyueHue C yunrenem?
Yro Takoe obOyuarorriast BEIOOpKa?
Yro Takoe oOyueHue 6e3 yuuTesns?
Yro Takoe KiaccuduKaiys?
Uro Takoe perpeccusi?
YTo Takoe K1acTepusaLysi?
YTo Takoe Mepapxuueckas KiacTepysaiusi?
OcHoBHbIe OMOMMOTEKM W TIPOrpaMMHbBIE CpEe/CTBA [jisi pelLleHdsl 3afiay aHaiv3a
JAHHBIX U MAlIMHHOTO 00yueHusl.
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Kpurepuu oueHuBanus (oneHOYHOe cpe/icTBO - VIH/UBH/lya/IbHOE YCTHOe cobece/j0BaHuKe)

OueHka Kpurepuu orjeHrBaHUs

3autTeHO  CTyzeHT fjan pa3BepHYThIN OTBET Ha BCe BOMPOCHI

He 3a4UTeHO CTy,IIEHT OTBETHJ/I TOJIBKO Ha YaCTh BOIMTPOCOB WJIX AaJjl Hepa3BepHYTbH‘/}I OTBET Ha BCe BOIIPOCKHI

5.1.2 TunoBbie 3ajaHus (oleHOYHOe cpeAcTBO - IIpakTHueckoe 3ajiaHHe) /Il OLIEHKH
chopmupoBanHocTa KommnereHyuu OITK-9:

ITpakTUyeckue 3aZlaHus BHITIOJHSIOTCS B BUjie Jupyter-HoyTOyKa U TipeZicTaB/sieT CO00M I0KyMeHT,
CoJiep>Kallvii OTCaHue BCeX ITAIOB BBITIOJTHEHUsT PaOOThI, KOJ|, pe3y/IbTaThl U BHIBOABI.

1. dcce “Moe 00MMOE PU/IOKEHHE, HCII0/TH3YIOIee TEXHO/IOTHI0 HCKYCCTBEeHHOI 0
UHTe/UIeKTa”

2. IlpakTnyeckoe 3ajanue “Ilporpamma Ha Python “Yrapau uncio”.

a. Hamucath miporpamMMy, KoTopas yMmeeT WrpaTh C 4YeJOBeKOM B Urpy “Yrazgadi umcio”.
[Mporpamma 3arajpiBaeT ciaydaiiHo uucio ot 1 go 100. YenoBek Ao/mpkeH yrajatb ero. s
3TOTO OH [leflaeT HeCKONbKO (He Oosiee 7) MOMBITOK, Ha3biBas KaKOe-TO YHMCJIO B 3TOM
Juaria3zoHe. Ha Ka)kyro TIOTIBITKY UesloBeKa KOMITbIOTep FOBOPUT, yrajiai uesioBeK Wid HeT, U B
C/lyuyae, ec/Ti YesioBeK He yrajas, 0osibllie WM MeHbIlle 3araJlaHHOe YKC/I0 YKC/ia, Ha3BaHHOTO
yesioBeKoM. Harmmiimmre Takyto rnporpammy. [1yis BBoja WHGOPMALIMK UeI0BeKOM UCII0/b3yiTe
dbynkuumto input(). Jns BeBoAa - print().

b. PeanusyiiTe mporpamMmy, WUrparolfyi0 B Urpy "Yrafaul uucio", HO 4elloBeK U KOMITbIOTED
MEHSIFOTCSI POJISIMU.

3. IlpakTHyeckoe 3a/jaHue “Pa3Be/J0UHbIN aHA/IU3 JaHHBIX”.

a. HaiimuTe uHTEpecHble JaHHbBIE, C KOTOPLIMHU BBl XOTUTe paboTaTh. PekoMeH/IyMble pecypChl:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeH 1yeTcsi paboTaTh ¢ TaOJIMUHBIMU JAHHBIMU B
HECKOJIbKO [IeCSITKOB TIPHU3HAKOB (CTO/IOI[0B), HECKOIBKO THICSY (CTPOK).

b. OnuimTe, YTO TIPEACTAB/SIOT W3 Ce0s 3TH JaHHBIE, KaKWe TPU3HAKH, TIOUYeMY OHH BaM
WHTEpPEeCHBI.

c. [IpumeHnTe K [JaHHBIM [OAXOAAIIME MeTOAbI OuYUCTKH (OoppOBI C BbIOpOCAMU U
TIPOITY1I[eHHBIMU 3HaUeHUsIMU) U BU3yanu3auu. Cresaiite BBIBO/BI.

d. CpenatiTe BbIBOZbI

4. IIpakTHueckKoe 3ajanue “PemeHue 3afauyu KiaccupuKaMu U perpeccuu”

a. 5151 maHHBIX U3 3a/jaHus 3 OTpeZiesInTe, KaKOW NPH3HaK BbI OyjeTe onpesensTh M0 OCTalbHbIM.
Yro 370 3a 3371aua: K1acCU(pPUKALMU UK perpeccuu?



b. ITogroToBbTe AaHHBIE (OTMACIITaOUPYHTE KOJHUUECTBEHHbIE M OWHApU3yHTe KaTeropuasbHbIe
TIPU3HAKK).

c. Pa3betiTe BIOOPKY Ha 00yUaroIIyI0 U TECTOBYIO.

d. ObyuuTe HECKOJBKO METOJOB MalllMHHOTO o0yueHusi (He MeHee TpeX, Haripumep, kNN,
RandomForests, MLP). CpaBHHTe KaueCTBO 3THX METOJOB Ha oOyuaroijeii U TecTOBOH
BBIOODKaX.

e. CaenaliTe BBIBOJbI

5. IIpakTHueckoe 3apanve “Perienye 3a/jauM Kacrepusanumn’”.

a. [lns jaHHbIX U3 33iaHus 3 copMyIUpyHTe 3a/jauy KiacTepu3aliui.

b. ObyunTe HeCKOJBKO METO/OB KjacTepu3alu (He MeHee [BYX, Harpumep, k-means,
DBSCAN). O6wsichuTe Baml BbiOOp. CpaBHHWTe pe3y/ibTaTbl PabOTHI aJrOPUTMOB, a TaKXKe
TIO/TyUYeHHbIe pe3y/IbTaThl C Pe3y/bTaTaMu paboThl METOZOB O0YUYEeHUs C yUUTesIeM U3 3alaHusl
4.

c. CpenaliTe BBIBOJBI

Kpurepuu ouenuBanus (oreHoyHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

OneHka Kpurepuu orjeHMBaHUs

Bce MpaKTHUYeCKHE 3aJaHWs BbITIOJIHEHBI B ITOJTHOM obneme U B CPOK. OmnucaHue Bcex 3TaIloB

3auTeHo N

BBITIOJIHEHUS 3a/IaHUM, KO/ ¥ Pe3y/IbTaThl pabOoThI TIPeZCTaB/IeHb! TIPEIo/IaBaTe o

BbIMo/iHeHbI He BCe TIpaKTHUeCKHe 3a/IaH|s UK BBITTOJTHEHBI HE B TTOJTHOM 00beMe (Tpe/iCTaB/IeHo
He N

He TT0JTHOe OTTMCaHKe JTaroB BhIMOJHEHUS 3a/laHuM, KO/ paboTaeT HEKOPPEKTHO, Pe3y/IbTaThl
3auTeHo

paboThI He TIpe/ICTaB/IeHbI MTPeTo/aBaTelTio)

5.1.3 TumnoBbie 3ajaHusa (omeHOYHOe cpeacTBO - Tect) A1A OLEeHKH C(HOPMHUPOBAHHOCTH
Komnerenguu OITK-9:

1. UTto Takoe HCKYCCTBEeHHbIU MHTE//IEKT?

¢ VICKyCCTBEHHBIN MHTe/JIEKT — 3TO Nporpamma Wiv yCTPOKMCTBO, UMUTHPYHOLLjee
MHTeJUIeKTyajIbHble CIOCOOHOCTH yesioBeKa.

* VICcKyCCTBEHHBIM UHTEIEKT — 3TO KHOep-MeXxaHHuecKoe yCTPOHCTBO, HAllOJIOBUHY —
yesI0BeK, Haro/I0OBUHY — MatliiHa. [Toz HuM — 6GoeBoe 11accy U3 rurepcIiaBa, yrpasisieMoe
MHKPOTPOL{eCCOPOM, ITOJTHOCTBI0 OPOHMPOBaHHOE, 0ueHb IpoyHoe. Ho cHapy»ku — >kuBast
yesloBeuecKast TKaHb: TUIOTh, KOXKa, BOJIOCHI, KDOBb, BbIPALIIeHHbIE /17 KWOOPTOB.

® VICKyCCTBEHHBIM UHTEIJIEKT — 3TO UCKYCCTBEHHasi HEPOHHasi CeTb, CriocoOHast K 00y4YeHuro U
CaMo00OyUeHHUIO.

2. Yto Takoe ¢/1adbIil HCKYCCTBEHHbBIN HHTE/VIEKT?
¢ (Cnabblif NCKYCCTBEHHBIN UHTEJIZIEKT - 3TO IIPOrpaMMa, YCTPONMCTBO UJIH MPOTPaMMHO-
anrapaTHbIA KOMIIIEKC, yMeloIasi peliaTh TOJbKO HEKOTOPbIM K/1aCC UHTe//IeKTyalbHbIX
3ajau.
¢ Cabblif NCKYCCTBEHHBIN UHTEJIIEKT - 3T0 Kubopr moenu ot T-800 go T-888.
¢ Cabblif NCKYCCTBEHHBIN UHTEJIJIEKT - 3TO O/IHOC/IOWHAs UCKYCCTBeHHasi HepOHHast CeTh.



3. UTo Takoe CU/IbHbIA HCKYCCTBEHHbIN UHTE/IJIEKT?
¢ CW/IbHBIM UCKYCCTBEHHBIN UHTE//IEKT - 3TO MPOrpaMMa, yCTPONMCTBO MM MPOrPaMMHO-
arrapaTHbIA KOMILIEKC, TTI0 CBOUM WHTeJIeKTyalbHbIM CIIOCOOHOCTSIM HU B UeM He
yCTynarouiasi UeioBeKy.
¢ CWIbHBIM UCKYCCTBEHHBIM HHTEIEKT - 3TO KMbopr mogenu ot T-900 u BbIiIe.
¢ Cu/bHBIN UCKYCCTBEHHBIN UHTEJIEKT - 3TO JitoOast ry1yboKasi HelipoHHasi CeTb, yMeloIast
pellaTh 3a7jlaur KJaCCU(PUKALUU U PErPeCCUH.

4. Uto TaKoe 3KCIepTHas cucrema?
® DKCIepTHasl CUCTeMa - 3TO IpOrpaMMHasi CUCTeMa T03BOJISIOLLasl pellaTh 3aiaun
VICKYCCTBEHHOI'0 UHTeJJIeKTa C TIOMOLLbIO MpaBu/l, CPOPMYIMPOBaHHbBIX SKCIIEPTOM,
COCTaB/SAOUMX 0a3y 3HAHWH O MpeJMeTHOMN 00/1acTH.
® OKCrmepTHasi CHCTeMa - 3TO KOJUIeKTHB KCTIePTOB B JAHHOM MpeMeTHOM 00/1aCcTH, pelaromyx
VIHTeJIJIeKTya/IbHble 3a/jauH.
® DKCIepTHasi CUCTeMa - 3TO MCKYCCTBeHHasi MHOTOC/IOMHAas HeWPOHHas CeTb.

5. UTo Takoe MalIMHHOE 00yueHue?
* MaiurHHOe oOydeHue - 3TO MO/AX0/, B UCKYCCTBEHHOM MHTeJ//IeKTe, OCHOBaHHbIH Ha
MOCTPOEHHH MoJiesiel (pellaroluX MpaBuiI) MO JaHHbIM.
¢ MaiurHHOe 00yJeHue - 3TO cucTemMa 00yueHUst TTpU TTOMOLLY UH()OPMAL[MOHHBIX U
3JIeKTPOHHBIX TEXHOJIOTHM.
* MamHHoe obyueHue - 3TO LjeJieHarnpaBieHHOe 00BeKTHBHOe OTpa)keHHe J1eHiCTBUTEeTbHOCTH

6. Uto Takoe aHa/IM3 JAHHBIX?
® AHanu3 [IaHHBIX - 3TO U3BJIeYeHHe 3aKOHOMEePHOCTeN U 3HaHUW U3 JJaHHBIX.
* AHanu3 JJaHHBIX - 3TO MO/X0/] B MallIMHHOM 00yueHNH, OCHOBAaHHbIN Ha WCTI0/Ib30BaHUU
r/1yO0KMX HEPOHHBIX CeTel.
® AHanu3 aHHBIX - 3TO U3BJIeUYeHre 3aKOHOMEePHOCTe! C MTOMOLLBIO 3HaHWUH,
c(OpMy/IMPOBaHHbIX FKCIIEPTOM.

7. Uto Takoe o0yuaromiasi BbIOopKa?
e (OOyuatoirjast BLIOOPKA - 3T0 HAOOp 00BEKTOB (BXO/IOB) C M3BECTHBIM [JIs1 KXK/I0TO 00BeKTa
3HaueHWeM OTBeTa (BbIXOZA, METKH, 1]eJIeBOI ITlepeMeHHOMN).
¢ (OO6yuaroiijasi BEIOOPKa - 3TO HAOOp 0O0BEKTOB, KOTOPBIE M0/Tb30BaTe b BLIOUPAET /IJisi CBOero
o0OyueHwUsl.
e (OOyuatoirjas BEIOOPKA - 3T0 HAOOp 00BHEKTOB, KOTOPBIE UeIOBEK y/asieT U3 6a3bl JaHHbIX /IS
3¢ dhekTUBHOTO 00yUeHUsl.

8. Uto Takoe o0yueHue ¢ yunrTesniem?
* OOyueHue C yUUTeJIeM - 3TO ITOCTPOEHHe MO/Ie/U TI0 JAHHBIM.
¢ OOyueHue C yUUTeJIeM - 3TO pellieHHe 3a/jau C MIOMOIIbI0 UHTe/IJIEKTya/IbHOT'0 TIOMOII{HHUKA.
¢ OOyueHue C yuuTesieM - 3TO 3a/jaua pa30reHNs JaHHBIX Ha TPYIIbI TOXOXKUX APYT Ha Apyra
00BEKTOB.

9. Uto Takoe o0yueHue 0e3 yunrensa?
* (OOyueHue 6e3 yunTesis - 3TO YCTAaHOBJIEHUE CTPYKTYPHBIX CBOWCTB Habopa 00BEKTOB.
® OOyueHue 6e3 yuuTess - 3T0 00ydeHHe uesioBeKa UM poOoTa IMoJie3HbIM HaBbIKaM 0e3
WHTEJUIeKTYa/IbHbIX TIOMOIL[HUKOB.
e (OOyueHue 6e3 yunTesist - 3TO 3a/jaua OTMpe/e/IeHus 10 IaHHBIM KaTeropyuaibHbIX 3HaUeHUH.



10. Yto Takoe ki1accuduxkanusa?
¢ Kaccudukarus - 370 3a1aya 00yueHUs C yuuTesieM, B KOTOPOM OTBeT - 3TO HOMep KJiacca.
e Kunaccudukauyd - 3T0 3aZiaua ornpezesieHus 1o JaHHbIM UKMC/I0BbIX 3HAUEeHUH.
¢ Kraccudukarus - 370 3a1aua 00yueHus 6e3 yuuress, B KOTOPO He0OX0AUMO pa30UTh laHHbIe
Ha rPYMIbI TOX0XKUX 00BEKTOB.

11. YTo Takoe perpeccusi?
® Perpeccus - 3T0 337jaua 00yueHus C yuuTeseM, B KOTOPOW OTBETbI TPUHUMAIOT
KOJINUeCTBeHHbIe (UMC/IOBbIE) 3HAYEeHUs.
¢ Perpeccus - 3T0 3ajjaua, B KOTOPOH HEOOXOUMO pa30UTh MHOKECTBO OObEKTOB Ha TPYIIIThI
TIOXOXKUX /IPYT Ha Apyra 00BeKTOB.
® Perpeccus - 3T0 337jaua 00yueHus C yuuTeseM, B KOTOPOii HeOOX0AMMO OTpeZe/UTh 10
JAHHBIM HOMep KJiacca.

12. Yo TaKoe K1acTepusanusa?
¢ Knacrepusanus - 370 3afiaya o0yuyeHus 6e3 yuuTesisi, B KOTOPO He0OXOUMO pa30UTh JaHHBIE
Ha FPYMIbI TOX0XKUX 00BEKTOB.
¢ Kyacrepusauus - 3To 3aiaya 00yueHUsi C yuuTesieM, B KOTOPO He00X0AUMO OTpesie/IUTh TI0
JlaHHBIM HOMep KJiacca.
¢ Kiacrepusaius - 3To 3a/jaua 00ydyeHus C yunuTesieM, B KOTOPO OTBETHI PUHUMAIOT
KOJIMYeCTBEHHbIe 3HaYeHUSI.

13. Yto TaKoe nepapxuyeckas Kjacrepusanus?

¢ lepapxuueckasi K/lacTepy3alus - 3T0 3aiaua obyueHus 6e3 yuuressi, B KOTOPOi He0OX0AUMO
TIOCTPOUTDH HePapXUI0 0OBbEKTOB, B KOTOPOU BepIIIMHE COOTBETCTBYET «K/IaCTep», CO/leprKallyii
BCe 00BEKTHI, M Ha KaXX/[OM YPOBHe KaXK/IbIii KjlacTep pa30vBaeTcs Ha /iBa wiv bosiee
TIOJJK/IACTEPOB.

¢ lepapxuueckast K/lacTepu3aliys - 3TO 3a/iaua K/1acCU(PUKALIMN, B KOTOPOW KaXK/[blid 0OBEKT
MOJKET UMETh HECKOJIbKO METOK.

¢ lepapxuueckast K/laCTepU3alvs - TO METO/] PellleHUs 3alaui K/1acTepr3al[iy C TIOMOII[bI0
viepapXxyvy HeMPOHHBIX CeTeu.

Cnenylonme BOIIPOCHI MPEeAIo/1ardloT BBOJ 4uc/ia.
OTBeT dleayet 3armrcaTh B CKOOKax.

14. PocT pereii B rpymnie JeTCKOro cajia 3a/iaeTcs CJIeAYHIMMH 3Ha4eHUsIMH (B CM.):
118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118

¢ Haiigute meauany ()

¢ HaiiauTe HWKHUM KBapTU/Ib ()

e HaiiauTe BepXHU KBapTU/Ib ()

15. Bec aeteii B rpyImime JeTCKOro cajia 3aiaeTcsi 3Ha4eHUsAMH (B Kr):
23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20

* Brerunciure cpessee ()

e BpIuKc/IMTe HeCMELEHHYHO OLIeHKY AUCTepCUn 52 0)

e Ha ocHOBe HecMellleHHO OL|eHKH AUCIIePCUU BbIUMC/IUTE OLIEHKY CpeJHeKBaJpaTHUUeCcKoro
OTKJIOHeHUS S ()



16. Ha TecToBoii BbIOOPKe, cojeprKaireid 2000 n3o0pakeHuii KOTUKOB U cobaueK (950 KOTHKOB,
1050 cobauek), HeiipoHHAasA ceTh coBepinia 202 omMOKU: 76 KOTUKOB ObUTH
K/1accH(pUIUPOBAHBI KaK C00auKH, a 126 cofauek — Kak KOTHKH. CUnTasi MOI0KUTETbHBIM —
KJ1acc co0ayeK, BEIYMC/TUTE METPUKH:
e Accuracy ()

e Error ()

e Precision ()
e Recall ()

« Fl-mepa()

OTBeT oKpyr/auTe /10 3 MPaBWIbHBIX LIU(P MOC/Ie JeCITUYHON TOUKHU.

Kputepun oneHuBanus (0LieHOYHOe CPeAcTBO - Tecr)

Onenka Kputepuu orjeHuBaHUs
3aUTEeHO 80-100 % mpaBUIBHBIX OTBETOB
He 3a4YTeHO 0-79 % npaBUIBHBLIX OTBETOB

5.2. OnucaHue WKaJ/l OLeHUBAHNSA Pe3y/IbTaTOB 00yJeHHsI 10 AUCIUIUIHHE NTPH MPOMEe)XXYTOYHOH

aTTecTanuu
IMIkana OIl€HMBAaHUA CCl)OPMI/IPOBaHHOCTI/I KOMIIEeTeHIIUHN
YpoBeHnnb
CqmpM“POBaf'HOCT“ Hey/|0B/IeTBOPUTe/IbH
KOMIeTeHIHit N YAOBJIETBOPUTE/IEHO XOpO1LL0 OT/IMYHO
(uHAMKaTopa
JAOCTHKEeHHUs
KOMIIeTeHI[UH)
He 3aYTeHO 3auTeHo
YpoBeHb 3HaHUI B
. MHUHHMAaTBHO obneme, YpoBeHb 3HaHUI B
YpoBeHb 3HaHU HIKe o
JIOTyCTUMBIH YPOBEHb | COOTBETCTBYIOLIEM obneme,
MHHHMaJ/IbHbIX o
3HaHus o 3HaHMi. [lony1ieHo nporpamMme COOTBETCTBYIOLLIEM
TpeboBaHuii. Imenu
MHOT'O Herpy0bIx TMO/ITOTOBKH. MporpamMMe T0/r0TOBKH,
MecTo rpybbie oImbKu
oMb oK HomnyiieHo HecKonbko | 6e3 ommbok
HerpyoObIX OLIMO0K
[IpogeMOHCTpHPOBaHbI
ITpo/ieMOHCTPUPOBaHEI ITpo/ieMOHCTPUPOBaHEI BCe
BCe OCHOBHBIE YMEHUI.
ITpu perieHnH OCHOBHBIE YMEHHSI. OCHOBHbIE YMEHHUS.
PeliieHbl BCe OCHOBHBIE
CTaHZApPTHBIX 337lauy He | PellleHbI THIIOBbIE PeliieHbl BCe OCHOBHbIE
MPO/IEMOHCTPHPOBAHbI | 3a/lauM C HerpyObIMU 3a5a4M C Herpy6imn 3a/lauM C OTJe/IbHbIMU
YMenus y ommbKamH.
OCHOBHBIE YMEHHSI. oLMbOKaMH. HeCyIL|eCTBeHHbIMU
BhIrioHeHBI Bce
Wmenu MecTo rpybbie BhITI0/HEeHBI BCe HeJloueTaMH, BBITIOJIHEHBI
3a/laHusl B TIOJTHOM
OIINOKM 3a/laHusl, HO He B BCe 3a/IaHUsI B TIOJTHOM
o6beme, HO HEKOTOPbIE
TMOJIHOM 00beme obbeme
C HeJloueTaMu
IIpu perienun Nwmeetca IIpogeMOHCTpHpPOBaHbI
CTaHJAapTHBIX 337lauy He | MUHUMaJIbHBIM Habop 0a30Bble HaBbIKU MPU ITpo/ieMOHCTPUPOBaHEI
Hapbiki NIPO/IEMOHCTPUPOBAHbI | HAaBBIKOB [IJIS PELIeHNs] | pelleHun HaBBIKHU NIPY pPeLIeHNH
= 6a30Bble HaBbIKH. CTaHJAPTHBIX 33/a4 C CTaHZApTHBIX 33aziau C HeCTaH/apTHBIX 3aau 6e3
Wmenu mecto rpybble HEKOTOPBIMU HEKOTOPBIMU o1IM60K U HeJJoueToB
OIIMOKU HeJloueTaMu HeJloueTaMu

Illkaa oneHUBaHMsA NPHU NPOMEXYTOYHOH aTTeCTaly




OueHka YpoBeHb OJr0OTOBKH

Bce KommeTeHIMM (4YacTW KOMIIeTeHLMi), Ha (opMupoBaHMe KOTOPBIX HarpaBsiieHa
OT/INYHO JMCLIMIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIXKE «OTJMYHO», NP 3TOM XOTs Obl OfHa
KOMIIeTeHI[Mst cQOpMHUpOBaHa Ha YPOBHE «OTIYHO»

Bce KommereHIM (YacTW KOMIIeTeHIWH), Ha (opMmypoBaHMe KOTOPBIX HarpaBJieHa
3a4TeHo XOpOIIIO0 JUCLMIUTMHA, CHOPMMPOBAHBI Ha YPOBHe He HIDKE «XODOIIO», TPXU 3TOM XOTs Obl OfHa
KOMIIeTeHIMs1 chOpMUPOBaHa Ha YPOBHE «XOPOLLIO»

Bce KommeTeHIMM (4YacTW KOMIeTeHLMI), Ha (opMupoBaHMe KOTOPBIX HarpasieHa

YAOBJIETBOPHUTET
BHO JMCLMIVIMHA, COPMHUPOBAHBI Ha YPOBHE HE HWXKE «Yy[OBJIETBOPUTENBLHO», MIPH 3TOM XOTs Obl
0/JHa KOMITeTeHLs1 chOpMHUpOBaHa Ha YPOBHE «YOBJIETBOPUTEILHO»
He Hey/0BJ/IETBOPUT
Xots 6b1 0ZiHA KOMITETeHIMs CHOPMHUPOBaHa Ha YPOBHE «HEYZOBIETBOPUTE/IBHOY.
3a4TeHo eIbHO

5.3 Tumnosbie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HpOME)KyTO‘—IHOﬁ dTTeCTdallUl C YKd3dHUE€EM KPUTEPpHEB HX
OIl€HUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (olLeHOUYHOe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) /1A OLEHKHU
copmupoBanHocTu KomnereHiuu OTTK-9

[N

UYTo TaKoe UCKYCCTBEHHbIN UHTEJIIEKT?
Yro Takoe c1abblii (CrieramM3upoBaHHbIN WU TTPUK/IAJHOM) MCKYCCTBEHHBIM MHTEIEKT?
UTo Takoe CU/IbHBIN UCKYCCTBEHHBIN UHTEe/IeKT?
Urto Takoe 3KCIepTHas cucreMa?
Yro Takoe MamiMHHOe 00yueHue?
UTo Takoe aHaM3 JaHHBIX ?
Yro Takoe oOyueHue C yunrenem?
Yro Takoe obOyuarorriast BEIOOpKa?
Yro Takoe obyueHue 6e3 yuuresnsi?
Yro Takoe KmaccuduKarys?
Uro Takoe perpeccusi?
Uro Takoe K1acTepusanys’?
13. UTo Takoe vepapxuyeckas KjiacrepusaLus?
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Kpurepuu oueHuBanus (orjeHoOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OueHka Kpurepuu orjeHrBaHUs

3auTeHO0  CTy[eHT Jaja pa3BepHYTHI OTBET Ha BCE BOTIPOCHI.

He 3auTeHO | CTyJleHT OTBETW/I TOJIbKO Ha YacTh BOIIPOCOB U/IM [la/1 Hepa3BepHYThI OTBeT Ha BCe BOIPOCH.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs1)

OcHOBHasi uTeparypa:

1. BeccmepTHbIf Urops AnekcanzipoBud. VIcKycCTBeHHbIN UHTe/IEKT. BBeJieHe B MHOTOareHTHbIe
cucteMbl : yueOHUK /17151 By30B / . A. BeccmepTHbiit. - Mockga : FOpaiit, 2024. - 148 c. - (Briciiee
obpa3zopanue). - ISBN 978-5-534-20348-6. - Tekcr : anekrponHsbiit // OBC "HOpaut"., https://e-



lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=920616&idb=0.

2. ABpieenko TaTbsiHa BnagumupoBHa. BBefieHre B UCKYCCTBEHHBI MHTE/UIEKT U JIOTUUeCKoe
niporpaMmMupoBanue. [IporpammupoBanue B cpefie Visual Prolog : Yue6Hoe noco6ue / HoBocubupckuii
roCyJjapCTBeHHbIN TeXHUUYeCKUi yHuBepcuTeT; HoBocuOUPCKUiA roCcyjapCTBeHHBIN Teiaroruueckuil
yHHMBepcuTeT. - HoBocubupck : HoBocMOMPCKUi rocyZlapCTBeHHBIN TexHuuecKnid yHuBepcutet (HI'TY),
2020. - 64 c. - BO - bakanaBpuar. - ISBN 978-5-7782-4182-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=833362&idb=0.

JoronHuTebHas ureparypa:

1. bacanun IaBen [ImuTtpueBrd. Mogenu U MeTO/bl MHTe/IIEKTYa/IbHOM TIO/1ep>KKH TIPOLIeCCOB
TIPUHSTUS pellieHunt : 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 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C CO/lePKaHUEM IVCIATUIAHBI):

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. MartepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHAIeHbl MYJbTUMEAUUHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefCcTBaMHU 00yueHUs, KOMITbIOTepaMH.

[TomerieHus: A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
MO/Ar0TOBKY/crieliianbHOCTH 44.03.02 - TIcuxosoro-negaroruueckoe oopa3oBaHue.

Agstop(b1): 3on0Tbix Hukonaii FOpbeBrd, JOKTOp (U3MKO-MaTeMaTHUeCKHX HayK, JOLEHT
CratyeB Asnekceld AHaTO/IbEBUY, KAHJUAAT NeJlarOrnyeckux Hayk, JOLeHT.

3aBeayroumii Kadeapoii: 3onotbix Hukonait FOppeBud, JOKTOp (U3UKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oz06peHa Ha 3ace/JaHUM MeTOANUECKOM Komuccuu ot 27.11.2024 1., ipoTokost Ne Ne9.
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