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1. Mecto nucuunimubl B crpykrype OIIOIT

Huctunnuna T .OT/.3 Beegenue B aHanu3 JaHHBIX U UCKYCCTBEHHBIN MHTEIUICKT SIBISIETCS

(bakynbTaTUBOM B 00pa30BaTEIbHON MIPOrpaMMe.

2. HJIaHI/IpyeMBIe pe3yabTaThbl oﬁyqenml mo JUCHUIUIMHE, COOTHECCHHbLIC C IJIAHHPYEMBIMU
pe3yjJbTaTaMu OCBOCHHUS Oﬁpa30BaTeJ’[bl—[0i7[ NnmporpaMmmbIl (KOMHeTeHHHHMI/I H HWHAHKATOPpaMM

JOCTHKEHHs] KOMIIeTeHIIUii)

Dopmupyemble I[Inanupyembie pe3yJibTaThHI 00yueHHs Mo AucuuminHe | HamMeHoBaHMe OL€HOYHOI0 CpeACTBA
KOMITeTeH UM (Mony/jil0), B  COOTBETCTBMM €  HHIAMKATOPOM
(xon, comepykaHUC | MOCTHKEHUS] KOMIETEHIINH
KOMIIETEHITHH ) Hupukartop aocruskenusi | Pe3yabraThl 00yyeHust s Tekymero | s
KOMIIeTeHINH 10 JMCUUILINHE KOHTPOJIS NMPOMEKYTOYHOMI
(xon, COZIEPIKaHNE ycneBaemMocTH aTTecTaluu
WHIWKATOPA)
OIIK-9: Cnocoben OIIK-9.1: 3naem npunyunut OIIK-9.1: Hnousuoyanvroe
NOHUMAMb NPUHYUNLL | PAOOMbL COBPEMEHHBIX 3nams npunyunst pabomoi ycmHoe 3auém:
pabomoi UHDOPMAYUOHHBIX COBDEMEHHBIX UHPOPMAYUOHHBIX | cobecedosanue Koumpoavhoie
COBPEMEHHBIX mexnono2uti mexnono2uti IIpakmuueckoe 60npocl
UHPOPMAYUOHHBIX OIIK-9.2: Ymeem OIIK-9.2: 3adanue
mexuono2uti u ocywecmenams omoop Ymemo pewsams npakmuueckue | Tecm
UCNONL306aMb UX OISl | COBPEMEHHBIX 3a0a4u ¢ NOMOWbIO
peutenus 3a0ay UHDOPMAYUOHHBIX COBDEMEHHBIX UHPOPMAYUOHHBIX
npogheccuoHanvbHoU mexHoao2ull 015 peuenus mexHoao2ull U Kiaccuguxayuu
OdessmenvHoCmMU CMAHOapmMHbIX 3404y NPOSPAMMHBIX CPEOCE
npogeccuonanvHou OIIK-9.3:
OesimenbHOCmu Braoemv nagvikamu npumenenus
OIIK-9.3: Bradeem nasvikamu |Co8peMeHHbIX UHDOPMAYUOHHBIX
UCNONBL306AHUA COBDEMEHHBIX | MEXHON02UI U KIACcCuurayuu
UHPOPMAYUOHHBIX NPOSPAMMHBIX CPEOCME OisL
mexHoao2ull 015 peuenus peluenls npaKkmuiecKux 3a0ad,
3a0a4 npogeccuoHanbHol 6 MOM YUCIe OMeUeCBEHHO20
OesimenbHoCmu npou3e00Cmea npu peueHul
3a0au nPoPeccUOHANbHO
desamenbHOCHU
3. CTpykTypa u coaep:KaHue TUCHHIINHBI
3.1 TpyaoeMKOCTb JUCHUNIMHBI
OYHas
Oo0mast Tpy10eMKOCTb, 3.€. 1
Yacos 1o yueOHOMY ILIAHY 36
B TOM YHUCIIE
ayIUTOPHBIE 3aHsATUsI (KOHTAKTHasi padoTa):
- 3aHATHA JeKIMOHHOI0 THIIA 8
- 3AHATUS CEMHHAPCKOI0 THNA (MPAKTHYECKHeE 3aHATHS / JIa0opaTopHbIe padoThI) 8
- KCP 1
CcaMOCTOfITeJIbHasi padoTa 19
IIpoMe:kyTOUHAS] aTTeCTALUS 0
3a4éT




3.2. CozepkaHue JUCHUILIMHbI

(cmpykmypuposanHoe no memam (pazoenam) ¢ yKazanuem omeeoeHHo20 Ha HUX KOIu4yecmeda

aKademuyecKux 4aco8 u Uobl Y4eOHbIX 3aHAMUIL)

HanmenoBanune u kpaTkoe conepxanue |Bcero B TOM YHCIIE
PAa3JeI0B U TeM AUCLHILINHEI (1acel) KonraktHas pabora (paGoTa BO B3aUMOAEHCTBHM ¢ [(CaMOCTOSITENbHAS
MIpernoiaBaTeieM), Yachl pabora
U3 HUX 00yuJarorerocs,
3aHaTus  |3aHATHS CEMHHAPCKOTO Bcero Jacsl
JICKIMOHHOTO |THHA  (IPaKTHYECKHE
THOA 3aHATH/Tab0paTOPHBIS
paboThl), 4achl
oo oo oo oo oo
Tema 1. ITocTaHOBKHM M TpUMEPBHI 3a/1a4 6 2 0 2 4
Tema 2. Beenenue B si3bik Python 6 0 2 2 4
Tema 3. OHHfaTeHBHaﬂ CTaTHUCTHKA U ] ) ) 4 4
a3BE/IOYHBIIA aHAIN3 JaHHBIX
Tewma 4. 3agaun KnacCuPUKALIU U
erpeccmzllI B 8 2 2 4 4
Tema 5. 3agaun oOydeHust 6e3 yunres 7 2 2 4 3
ATTEecTanus 0
KCP 1 1
Toro 36 8 | 8 17 19

4. YueOHO-MeTOANYeCKOe o0ecrieyeHre CAaMOCTOSITeIbHON padoThl 00y4arouXxcs

Jist oGecriedeHns: CaMOCTOSTENNbHON pabOThl 00yUYarOIIUXCS UCTIOIb3YIOTCS:

- DJIEKTPOHHBIN Kypc "BBeleHne B aHaIu3 JaHHBIX U UCKYCCTBEHHBINA MHTEIIEKT" .

WNHble yueOHO-MeTOIMYeCKUE MaTeprallbl: Y UeOHO-METOJUUECKHE JOKYMEHTHI,
periaMeHTHPYIOIINE CaMOCTOSATENbHYIO paboTy

ajipeca JI0CTyIa K JOKyMEHTaM:

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

https://arz.unn.ru/pdf/Metod all all.pdf

5. @oHA OLEHOYHBIX CPeICTB [JIsi TeKyllero KOHTPOJISI yCIeBaeMOCTH M NPOMeKYTOYHOM

aTTecTally Mo JUCHUINIHHE (MOIYJII0)

5.1 Tunosbie 3a1aHKUA, HEOOX0AMMBIE UIS1 OLCHKH Pe3yJIbTATOB 00y4YeHHsl IPH IPOBEICHU U
TeKyllero KOHTPOJIsl yCIeBAeMOCTH € YKa3aHMeM KpUTepHeB UX OLleHUBAHUS:

5.1.1 Tunosble 3a1aHus1 (OLEHOYHOE cpeacTBO - UHaMBUAYyaIbHOE YCTHOE coDeceq0BaHme) s
oueHku cpopmupoBanHocTu komnerenuuun OIIK-9

YTo TaKoe UCKYCCTBEHHBIN MHTEIIEKT?
Uro Takoe cialblii (CrIeuaTu3npOBAaHHBIN HITH MPUKIIAIHON ) NCKYCCTBEHHBIN HHTEIICKT?
Yrto Takoe CUIbHBIM UCKYCCTBEHHBIN UHTEIJIEKT?

XA B W=

Uro Takoe rirybokoe o0yueHue?
Yro Takoe FKCHepTHas cuctema’?
UYto Takoe MammHHOE 00y4YeHHEe?
Yro Takoe aHAN3 JaHHBIX?

UYro takoe oOydeHue ¢ yuaurenem?
Yro Takoe oOyuatomiasi BbIOOpka?



10. Yro Takoe oOyueHue 6e3 yuurens’?

11. Uro Takoe knaccudukanms’?

12. Urto Takoe perpeccusi?

13. Uro Takoe kiactepusanus?

14. Uto Takoe nepapxuyeckas Kiactepu3anusi?

15. OcHoBHBIE OMOIMOTEKM W NPOTPaMMHBIE CpEACTBA IS pEIICHHWs 33734 aHalu3a

JaHHBIX 1 MallIMHHOT'O 06y‘leHI/I${.

Kpurtepuu onennBanus (oneHo4Hoe cpeacTso - UnauBuayaibHoe yCTHOe codece0BaHNe)

Ouenka Kpurepuu oneHuBanus

3aureH0  CTYJIIEHT Jaj pa3BEpHYTHIN OTBET HA BCE BOMPOCHI

CTyZeHT OTBETHJI TOJBKO Ha YacTh BOIPOCOB MJIM J1aJl HEpa3BEPHYTHIN OTBET Ha BCE
BOIIPOCHI

HC 3a4TCHO

5.1.2 TunoBsble 3a1aHus (OLleHOYHOE CPeACTBO - [IpakTHYeckoe 3agaHne) ISl OLIEHKHU
chopmupoBanHocTu komnerenunu OITK-9

[IpakTrueckue 3a1aHus BBIIOIHAIOTCS B Bue Jupyter-HoyTOyKa U IpeCcTaBiseT coO00M TOKYMEHT,

conepmamﬂﬁ OIMHNCaHHEC BCCX 3TAIIOB BBIIIOJIHCHUA pa6OTLI, KOZI, pE€3YJIbTAaThbl U BHIBOJbI.

1. Dcce “Moe Jr00MMOe NPUIIOKEHHE, HCIIOIb3YIOIIee TEXHOJIOTHI0 HCKYCCTBEHHOT 0
HHTeJIeKTa”

2. lIpakTnyeckoe 3aganue “IIporpamma na Python “Yrapnaii uncio”.

1.

l.

Hammcate mporpammy, KOTOpass yMmMeeT WrpaTb C YEJIOBEKOM B HUIpy “VYramaid 4ucio’.
[Tporpamma 3aragsiBaeT ciaydvaitHo yuciao or 1 go 100. Yenosek nomkeH yragath ero. s
ATOTO OH JeNlaeT HECKOJbKO (He Oosiee 7) TOMBITOK, Ha3bIBasi KAKOE-TO YHCIO B AITOM
nuarnazoHe. Ha Kak/yro MOMBITKY 4el0BeKa KOMITbIOTEp FTOBOPHUT, yrajall 4elOBeK WM HeT, U B
cilydae, eclid YeJIOBEK He yrajai, OoJiblle WM MEHBIIE 3arajlaHHOe YHCIIO YKCIa, HAa3BaHHOTO
yenoBekoM. Hammmmmre takyto nporpammy. s BBoJa MHPOPMALIMU YETOBEKOM HCIIOIb3yHTe
¢ynxuto input(). s BeiBoga - print().

Peanusyiite mporpammy, urparouryro B urpy "Yrazmail umcio", HO 4YeJOBEK U KOMIIBIOTEp
MEHSFOTCS POJISIMH.

3. lIpakTnyeckoe 3aganue “Pa3Be10uHbIH aHATNU3 JAHHBIX .

Haiinute naTEpECHBIC TaHHBIC, C KOTOPHIMU BBl XOTUTE paboTaTh. PeKOMEHIyMbIE peCypChI:
https://www .kaggle.com/datasets, https://www kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenayercs pabotats ¢ TAOJIMYHBIMU JTAHHBIMU B
HECKOJIBKO JICCATKOB MPU3HAKOB (CTOJIOIOB), HECKOJIBKO THICSY (CTPOK).

2. Onumure, 4TO NPEACTABISIOT W3 ceOs ATU JAaHHbIE, KaKhe IpHU3HAKH, [OYEMY OHH BaM
MHTEPECHBI.

3. [lpumenutre K JaHHBIM HOAXOZSIINE METOAbl O4YUCTKU (OOprOBI € BbIOpOCAMH U
HPOMYIIEHHBIMU 3HAUEHUSIMU) U BU3yanu3auuu. Crenaite BHIBOJIBL.

4. Cpenaite BBIBOIBI

1.

4. IlpakTyeckoe 3aganue “Pemenne 3agaun kaaccuuKanum U perpeccuu’

Jlnis maHHBIX W3 3a/1aHUS 3 OTpeNeNIuTe, KaKOW MPU3HAK BBl Oy/IeTe ONpPEeAesaTh 10 OCTaIbHBIM.
Uro 370 3a 337a4a: KIacCU(PUKAIIUU WU Perpeccrun’?



[TonroroBeTe AaHHBIE (OTMACIITAOMPYHTE KOJIMUYECTBEHHBbIE M OMHApHU3yWTE KaTeropuajibHbIe
IIPU3HAKH).

PazbeiiTe BBIOOPKY Ha 00YUaIOIIyIO U TECTOBYIO.

OOyunTe HECKOJBKO METOJ0B MAIIMHHOTO OOyuyeHHs (He MeHee Tpex, Hampumep, KNN,
RandomForests, MLP). CpaBHuTe Ka4yecTBO 3THX METOJIOB Ha OOy4YaroIeil W TECTOBOM
BBIOOpKaX.

. CoemnaiiTe BBHIBOEI

5. lIpakTHyeckoe 3aganue “Pemenue 3a1a4m Kiacrepu3anuu’.

—

. Jns mansbIX U3 3amanus 3 chopMyIUpyHTe 3a1a9y KIacTepHU3allnu.

OOyunTe HECKONBKO METONIOB KilacTepus3anuu (HE MeEHee JByX, Hampumep, k-means,
DBSCAN). O0swsicaute Bam BbiOOp. CpaBHUTE pe3yJbTaThl paOOTHl AJITOPUTMOB, a TaKKe
MOJIYYCHHBIC PC3YyJIbTAThl C PE3YyJIbTaTaMU pa6OTI>I METOOOB O6y‘IeHI/IH C YUUTCJICM U3 3alaHUA

4.

. Crnenaiite BBIBOJIBI

Kputepun onenuBanus (oueHouHoe cpeacTso - [IpakTudeckoe 3aganue)

Onenka Kpurepun onennBanus

3a4YTCHO

Bce nmpakTuueckue 3a/1aHus BBIMOJIHEHBI B IOJHOM 00beMe U B cpok. Onucanue Bcex
ATANoOB BHITIOJHEHUS 3a/IaHUM, KOJ U PE3YIbTaThl pa0OTHI MPEACTABICHBI IPETIOAABATEIIO

HE

3a4TCHO

BrinmonHeHb! He BCe MPAaKTUYECKUE 3aJaHUsI U BBITIOJIHEHBI HE B TTOJTHOM 00beMe
(IpencTaBieHO HE MOJIHOE OMMCAHKE HTANOB BHITIOJHEHUS 3aaHuH, KOJ paboTaeT
HEKOPPEKTHO, Pe3yJIbTaThl pabOThl HE MPEACTABICHBI MPEMOaBATEINIO)

5.1.3 Tunosble 3a1aHusl (OLIEHOYHOE CPeacTBO - TecT) 1J1s1 oeHKH cPOPMUPOBAHHOCTH
komnerennun OIIK-9

1. YTo TaKkoe NCKYCCTBEHHbIN HHTEJIEKT?

N ckyccTBEHHBIN MHTEIVIEKT — 3TO MporpaMMa WM YCTPONCTBO, UMUTUPYIOLIEE
MHTEJJIEKTYaJIbHbIE CIOCOOHOCTH YEJIOBEKa.

HckyccTBEHHBIN MHTEIUIEKT — 3TO KMOEp-MEeXaHNUeCKOe YCTPONUCTBO, HAIlOJIOBUHY —
YeJI0BEK, HAaNOJ0OBUHY — MainHa. [log HuM — GoeBoe 1m1accu U3 runepcIuiaBa, yupasisieMoe
MHUKPOIPOLIECCOPOM, MOJHOCTBIO OPOHUPOBAHHOE, O4YeHb IpouHoe. Ho cHapyxu — >xuBas
yesioBedecKasi TKaHb: IJIOTh, KOXKa, BOJIOCHI, KPOBB, BbIPAILIEHHBIE /11 KHOOPIOB.
HcKycCTBEHHBII MHTEIUIEKT — 3TO UCKYCCTBEHHAsi HEHPOHHAS CETh, CIIOCOOHAs K 00Y4EHUIO U
caMOO0yUYECHHIO.

2. Yo Takoe c1a0blii HCKYCCTBEHHbIH MHTEJVIEKT?

Cnalblit HICKYCCTBEHHBIM MHTEIUIEKT - 3TO MPOrpaMma, yCTPOMCTBO WK MPOrPaMMHO-
anmnapaTHbId KOMIUIEKC, YMEIOIIasi pelaTh TOJIbKO HEKOTOPBINM KJIACC MHTEIIEKTYalIbHBIX
3aad4.

CnalbIii HICKYCCTBEHHBIN MHTEIIEKT - 3TO KHOopT Moaenu oT T-800 mo T-888.

Cnalpblit ICKYCCTBEHHBIN HHTEIIEKT - 3TO OJJHOCTIOWHAS UCKYCCTBEHHAsI HEUPOHHAS CETh.

3. UTo TaKoe CHJIbHbIH HCKYCCTBEHHbII HHTE/UIEKT?

CWJIbHBIN UCKYCCTBEHHBIM MHTEJUIEKT - 3TO MpOrpaMMa, YCTPOMCTBO I MPOTPAMMHO-
anmapaTHbIA KOMIUIEKC, IO CBOMM MHTEJUICKTYaJIbHBIM CITOCOOHOCTSIM HU B YEM HE
YCTyMaroniasi 4eJI0BEKY.

CUIIbHBIN UCKYCCTBEHHBIM MHTEJUICKT - 3TO KnOopr moaenu ot T-900 u Beime.



o CuIbHBIN HCKyCCTBeHHLIf/'I HMHTEILIEKT - 3TO J100ast FJ'IY6OK8JI HeﬁpOHHaH CCTh, YMCIOIIAasa
pemaTh 3aaa4un KHaCCI/I(l)I/IKaLH/II/I U perpeccuu.

4. Yrto Takoe 3KcnepTHasA cucrema?

e DKcIepTHasi cCUCTEMA - 3TO MPOrpaMMHas CUCTEMa MO3BOJISIONIAs pelIaTh 3a/1a4u
UCKYCCTBEHHOTO MHTEIIJIEKTA C TIOMOLIbIO MPaBMil, ChOpMyINPOBAHHBIX IKCIEPTOM,
COCTaBJISIIONIMX 0a3y 3HAHUH O MPEAMETHOM 00IaCTH.

e DKCIepTHasi CUCTEMA - 3TO KOJUIEKTUB HKCIEPTOB B JAHHOW NPEAMETHON 001aCTH, pelIaroIinX
MHTEIJIJIEKTYaJIbHBIE 3a]1a4H.

e DKcIepTHasi CUCTEMA - 3TO UCKYCCTBEHHAsi MHOTOCJIOWHAsl HEHPOHHAs! CETb.

5. Uto Takoe MamImHHOE O0y4YeHue?
e MamuHHoe 00y4YeHHE - 3TO MOJAXO0/ B HCKYCCTBEHHOM MHTEIIEKTE, OCHOBAHHBIN Ha
MIOCTPOCHUU MOJIeliel (PEelIaroIuX MPaBmil) MO JaHHBIM.
e MammuHHOE 00yUYeHHE - 3TO CUCTeMa O0YYCHUS TIPU TIOMOIIH WH(POPMAIIMOHHBIX U
AJIEKTPOHHBIX TEXHOJIOTHH.
e MammHHOE 00yUYeHHE - 3TO IeJICHANPABICHHOE 00BEKTHBHOE OTPAKEHUE IEHCTBUTEIBHOCTH

6. UTo Takoe aHAJIU3 TaHHBIX?
e AHaJM3 TaHHBIX - 9TO U3BJICUYCHUE 3aKOHOMEPHOCTESH M 3HAHUW U3 JTAaHHBIX.
e AHaJM3 IaHHBIX - 3TO MOJX0] B MAIIMHHOM OOYYCHHMH, OCHOBAHHBIM Ha UCIIOJIb30BAHUT
rI1yOOKMX HEMPOHHBIX CETEH.
¢ AHaiM3 TaHHBIX - 9TO U3BJICUYCHUE 3aKOHOMEPHOCTEH C MMOMOIIBIO 3HAHUH,
c(OPMYITHPOBAHHBIX IKCIIEPTOM.

7. Uto Takoe o0y4aromas BbIOOpKa?
e (OOyuarormiast BRIOOpKa - 3TO HA0Op 0OBEKTOB (BXOJIOB) C U3BECTHBIM ISl KAXKIOTO OOBEKTA
3HAQYEHHEM OTBETa (BBIXOJIA, METKHU, 1IEJICBOM MEPEMEHHOMN).
e (OOyuarorasi BEIOOpKa - 3TO HA00p 0OBEKTOB, KOTOPHIE MOJIb30BATENb BHIOMPAET JJIsi CBOETO
o0y4eHusl.
e OO0yuaroriast BHIOOpKa - 3T0 Ha0Op 0OBHEKTOB, KOTOPHIE YEIOBEK yAaIseT 13 0a3bl JaHHBIX JUIS
3¢ PeKTUBHOTO O0yUCHHS.

8. Uto Takoe o0yueHue ¢ yunrejem?
e OOy4eHHE C YUUTEIIEM - 3TO MOCTPOCHUE MOJICIIH 110 JaHHBIM.
e (OOyueHHe C YIHUTENEeM - 9TO PEIICHUE 3a/1a4 ¢ TOMOIIBI0 HHTEIUIEKTYaTbHOTO IIOMOIIHUKA.

e OOyycHHE ¢ yUUTEIIEM - 3TO 3a/1a4a pa3OMeHUs JaHHBIX Ha TPYIIBI OXOXUX JPYT Ha JApyra
00BEKTOB.

9. Yto Takoe o0y4eHue 06e3 yunreys?
e OOyueHue 0e3 yuuTens - 3TO YCTaHOBJIEHHE CTPYKTYPHBIX CBOHCTB HA0Opa 0OBEKTOB.
e (OOyuenue 6e3 yuuress - 370 00yueHHe YeJI0BeKa WK poOOTa MoJIe3HBIM HaBbIKaM 0e3
MHTEJUICKTYaJIbHBIX TOMOIIIHUKOB.
e OOyueHue 0e3 yuuTens - 3TO 3a]a4a ONpeIeNIeHHs MO JaHHBIM KaTeTOPHaIbHBIX 3HAYCHHH.

10. Yo Takoe kiaaccupuxanus’?
e Kraccudukamus - 3To 3a/1a4a 00y4eHHsI C yUUTEIEeM, B KOTOPOM OTBET - TO HOMEp KJacca.
o Krnaccudukamus - 3To 3a/1a4a ONpeeICHUs M0 JaHHBIM YHCIOBBIX 3HAYCHU.
o Krnaccudukamms - 3To 3a1a4a 00ydeHus 0e3 y4IuTesi, B KOTOPOl He0OX0IMMO pa3OUTh TaHHBIC
Ha TPYIIIbI TOX0XKUX 00BEKTOB.

11. Yto Takoe perpeccusi?



e Perpeccus - 910 3a/1a4a 00y4YCHHSI C yUUTEIEM, B KOTOPOUM OTBETHI IPUHUMAIOT
KOJIMYECTBEHHBIE (UMCIIOBHIE) 3HAUCHUSI.

e Perpeccus - 310 3a/1a4a, B KOTOPOIl HEOOXOIUMO pa3OUTh MHOXKECTBO OOBEKTOB Ha TPYIIIIBI
MOXOKHUX JIPYT Ha Ipyra 0ObEKTOB.

e Perpeccus - 310 3aa9a 00y4ECHHSI C YIUTEIEM, B KOTOPOW HEOOXOIUMO OTPEEITHUThH TI0
JaHHBIM HOMED KJiacca.

12. Yrto Takoe Kaacrepuzanus’?
e Knactepuzamus - 9T0 3a1a4a 00yueHus 06e3 yuuTessi, B KOTOpOi HE0OX0AMMO pa3OUTh JaHHbBIE
Ha TPYMIIBI TOX0KUX 00BEKTOB.
e Kiractepuzanus - 3T0 3a7a4a 00ydeHHUs C yUUTETIEM, B KOTOPOH HEOOXOAMMO OIPEACIUTh 10
JTAHHBIM HOMEp KJlacca.
e Kitactepuzanus - 370 3a7a4a 00y4eHHUS C YIUTEJIEM, B KOTOPOU OTBETHI MPUHUMAIOT
KOJIMYECTBECHHBIC 3HAUCHMS.

13. YUto Takoe nepapxuuyeckasi Kjiacrepuzanus’?

e lepapxuueckas KjlacTepuzalus - 3T0 3a7a4a o0yueHus 6e3 yuuress, B KOTOpoi He00X0AUMO
MIOCTPOHTDH UEPAPXHUIO OOBEKTOB, B KOTOPOI BEPIIMHE COOTBETCTBYET «KIACTEP)», CONEPIKAIINI
BCE€ OOBEKTHI, M Ha KAXXJIOM YPOBHE KaX/Ibli KjacTep pa3OuBaeTcs Ha JBa wiu bosee
MOJIKJIACTEPOB.

e llepapxuueckas KJIaCTepHU3aLH - 3TO 3a]a4a KIacCU(PUKAINH, B KOTOPOH KaXKAbIi 0OBEKT
MO’KET UMETh HECKOJIBKO METOK.

e lepapxuueckas KjacTepu3aLys - 3TO METO PELICHUS 3a1a4M KJIACTEPU3ALMH C TIOMOLIBIO
HepapXuu HEUPOHHBIX CETEH.

Caenywuiue BONPOCHI NPEANOJAral0T BBOI YUCJIA.
OTBeT cneayeT 3anucaTh B CKOOKax.

14. PocT neTeii B rpynie JeTCKOro caja 3a1aeTcs cJeAyIUUMHI 3HAYeHUsIMH (B CM.):
118,112,116, 114, 116, 115,119, 111, 114, 117, 118

e Haiinure menuany ()

e Haiinure HIOKHUN KBapTUIIH ()

e Haiinure BepXHuil KBapTHIIb ( )

15. Bec nereii B rpynie 1eTCKOro cajaa 3aaaercs 3Ha4YeHUusIMHU (B Kr):
23,23, 18, 18,20, 19, 20, 17, 22, 20, 20
¢ Brruucnure cpemnee ()

e Brluucnure HeCMEIIEHHYIO OLIEHKY TUCIIEPCUI s? ()
e Ha ocHOBe HECMENICHHOMN OIICHKH JTUCIICPCHUU BBIYHCIIUTE OIICHKY CPEIHEKBAIPATHISCKOTO
OTKJIOHEHHS S ()

16. Ha TectoBoii BbIOOpKe, comep:kameit 2000 n3odpaxeHnii KOTUKOB U codadek (950 KOTHKOB,
1050 cobauex), HelipoHHasA ceTh coBepniaa 202 omuOKU: 76 KOTUKOB ObLIH
KJIacCH(PUIUPOBAHBI KaK cO0auYKH, a 126 codavyek — Kak KOTUKU. CUHTASI TOJ0KUTETbHBIM —
KJIacce co0aveK, BBIYMCINTE METPHKH:

e Accuracy ()

e Error ()

e Precision ()

e Recall ()

e Fl-mepal()

OTtBeT OKpyTauTE A0 3 MPABWIBHBIX MUQP MOCTE ASCITUIHON TOUKH.



Kpurepun oueHuBanus (OneHo4Hoe cpeacTso - Tecr)

Onenka Kpurepun onenuBanus
3a4TEHO 80-100 % npaBUIBHBIX OTBETOB
HE 3a4TE€HO 0-79 % npaBUIIbHBIX OTBETOB

5.2. Onucanye MWIKAJ OLeHUBAHNUS Pe3y/JbTATOB 00y4eHHUsI 110 AUCHMILIMHE IPH POMEKYTOYHOMH

aTrrecralnumn

IlIxana ouenuBaHuss CGOPMUPOBAHHOCTH KOMIIETEH NI

YpoBenn
CHOPMUPOBAHHOCTH | hey/iop1eTBOPUTEIBH
KOMIIeTeHIMi o YAOBJIETBOPUTEILHO X0po1io OTJIMYHO
(MHAMKaTOpa
JAOCTHKEHUS
KOMIIeTeHIIUii)
He 32YTeHO 3aMTeH0
YpoBeHb 3HaHUi B
o MunumansHo o0beme, YpoBeHb 3HaHUi B
YpoBeHb 3HaHUH HUXKE o
JIONYCTUMBIH YPOBEHb | COOTBETCTBYIOIIEM o0Beme,
3HaHus MUHIMAITBHEIX 3HaHUi. JlomyiieHo nporpamme COOTBETCTBYIOILIEM
TpeboBaHuid. Mimenu ’
MHOI'O HerbeIX IOATOTOBKH. nporpaMme 1noAroToBKH,
MeCTO TpyOble OINOKN
OmHO0K JlonyIieHo HECKOIBKO | 0e3 ommboK
HerpyObIX oMO0K
IIponeMoHCTpHPOBaHBI
[IponemoHCTpUpOBaHEI P PP IIponemoHCcTpUpOBaHbI BCEe
BCE OCHOBHBIE YMEHHSI.
[pu perennun OCHOBHBIE YMEHHSI. OCHOBHBIE YMEHHSI.
PermeHsr Bce OCHOBHBIE
CTaHIapTHBIX 3a/a4 HE Pemens! TunoBsIe Permens! Bce OCHOBHBIE
MPOJIEMOHCTPUPOBAHEI 3a/1a4H C HETPyOBbIMU 381a4H C HerpyOLIMI 3a/1a4¥ C OTJETbHBIMU
Ymenus P PHp py OLINOKaMH.
OCHOBHBIE YMEHHSI. OLIMOKAMHL. HECYIIeCTBEHHBIMH
Beimonnensl Bce
Hmenn mecto rpyOsIe BemonHeHs! Bce HEJI0YETaMH, BBITOTHEHbI
3aJ1aHUS B OJIHOM
OLIHOKH 3a7aHus, HO HE B BCE 33/IaHUS B TIOJTHOM
o0beMe, HO HEKOTOphIe
HOJTHOM 00BeMe o0beme
C HeJI0YeTaMHt
[Ipu pemenuu Hmeercs IIponeMoHCTpUpOBaHbI
CTaH/IapTHBIX 3a/1a4d HE MHHUMAJIBHBIH Ha00p 0a30BbIe HABBIKH IIPH IIponemoHCcTpHUpOBaHEI
Hasbixu IIPOJIEMOHCTPUPOBAHBI HABBIKOB Ul PEUICHNU | PEIIECHUU HAaBBIKH NPU PELLIECHUN
_ 0a30Bble HAaBBIKH. CTaHJIaPTHBIX 3a11a4 ¢ CTaHJapTHBIX 3a]a4 ¢ HECTaH/IapTHBIX 33714 Oe3
Hmenu mecto rpy0Osie HEKOTOPBIMU HEKOTOPBIMH omMOOK U HEIOYETOB
OLTHOKH HeJJ04eTaMH HeJJ0ueTaMH
IIxana oueHUBaAHUSA NIPH NPOMEKYTOYHOM aTTeCTALMU
Ounenka YpoBeHb IOATOTOBKH
Bce kommereHimMu (4acTM  KOMIETEHLHWH), Ha (OpPMUpPOBaHHME KOTOPBIX HaIpaBjeHa
OTJIMYHO JUCHMIUIMHA, COPMUPOBAHBI HAa YpOBHE HE HIDKE «OTJIMYHO», IPH 3TOM XOTs OBl OJHA
KOMIETEHIMs cCQOPMUPOBAHA HA YPOBHE «OTIMUHO»
Bce xommereHmmm (YacTh KOMIIETEHIHMH), Ha (OPMHUPOBaHHE KOTOPBIX HaNpaBiieHA
3a4TeHO X0pouIo JUCHUIUINHA, CHOPMHPOBAHBI Ha ypPOBHE HE HIDKE «XOpPOLIO», HPH 3TOM XOTS OBl OJHA
KOMIETEeHIHs chOpMUpPOBaHA HAa YPOBHE «XOPOIIO»
10BJIETBODHTE Bce xommereHuMM (YacTM KOMIIETEHILMH), Ha (OPMUPOBAHHME KOTOPBIX HAlpaBieHa
iHO P JIUCLMIUIMHA, c()OPMHUPOBAHBI HA YPOBHE HE HIIKE «YIOBJICTBOPUTEIBHO», IPH ATOM XOTs ObI
0JIHa KOMITeTEHIHSI ChOPMHUPOBAHA Ha YPOBHE «YIOBIECTBOPUTEIHHO»
ne HEYIOBACTBOPHT {114 61 0/1HA KOMIIETEHIHA chopMHUpOBaHa HA YPOBHE «HEYIOBICTBOPUTEIBHO
3a4TEeHO €JbHO A H PMHD yp YA P )

5.3 TunoBble KOHTPOJIbHBIE 32/IAaHUSI MM MHbIE MATEPHUAJIbI, He00X0AMMBbIE J1JIsl OLEHKH
pe3yJbTaTOB 00yUYeHHs HA IPOMEKYTOYHOI aTTeCTAlMU

5.3.1 Tunossble 3a1aHNsl, BBIHOCUMbIE HA IPOMEKYTOYHYIO aTTeCTALNIO:




Ouenounoe cpencTBo - KoHTpoibHBIE BONPOCHI
3auém

Kpurepun ouenuBanusi (KoHTposibHbIE BOPOCHI - 3a4€T)

Ounenka Kpurepun onenuBanus
3ayTeHo  CTyJAeHT Aajl pa3BEepHYTHIH OTBET Ha BCE BOMPOCHI.

CryneHT OTBETHI TOJIBKO Ha 4acTh BOIPOCOB MJIM J1aJl HEPA3BEPHYTHIM OTBET HA BCE
BOIIPOCHI.

HC 3a4TCHO

Tunossbie 3ananns (KouTpoabHbie BONpockl - 3a4éT) 1JIs1 OLEHKH copMHPOBAHHOCTH
komnetenuu OITK-9 (CnocoOeH moHMMAaTh MPUHIMITEL PAOOTHI COBPEMEHHBIX HHPOPMAIMOHHBIX
TEXHOJIOTUH U UCTIOJIb30BaTh UX JUIS peIlieHUs 3a]1a4 NPOopeCCHOHATbHOM e TeTbHOCTH)

UTto Takoe UCKYCCTBEHHBIN MHTEIIEKT?

UYro Takoe cinabpiii (Creruanu3npoBaHHBIN WM TPUKIAIHON) UCKYCCTBEHHBIM MHTEIIICKT?
Uro Takoe cuIbHBINA UCKYCCTBEHHBII UHTEIUIEKT?
Urto Takoe skcnepTHas cucrema’?

Uro Takoe MammHHOE 00yueHue?

YT0 Takoe aHaJIU3 TaHHBIX?

Uro takoe oOydeHue ¢ yuurenaem?

Uro Takoe oOydvaromiasi BEIOOpKa?

Uro takoe oOyueHue 6e3 yuurens?

10. Yro Takoe knaccudukanus?

1. Uro Takoe perpeccus?

12. Urto Takoe kiactepusanus?

13. UYro Takoe nepapxuueckas Kiactepusanus?

VXN R WD —

6. YueOHO-MeTOAUYecKoe U MH(OPMAITHOHHOE O0ecTieyeHue TUCIIUILUIUHBI (MO1YJIAA)

OcHoBHas nuTeparypa:

1. CmomnuH /1. B. BBenenne B MICKYCCTBEHHBIH WHTEIUIEKT: KOHCTIEKT jiekuuii / Cmonua . B. - 2-e m3x.,
niepepad. - Mocksa : DUSMATIIUT, 2007. - 264 c. - bubnuorp.: 10cTyHa B KAPTOYKE KHUTH, HA CalTe
OBC Jlans. - Kaura u3 komiekiuu @PU3IMATIIUT - Matematuka. - ISBN 978-5-9221-0862-1., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665793&idb=0.

2. Boponuna B. B. Teopust u nmpakTika MaliMHHOTO 00y4yeHHs : yueOHoe nocodue / Boponuna B. B. -
VYaesaoBck @ YTV, 2017. - 290 c. - bubnmorp.: noctynHa B kapTouke KHUTH, Ha caiite DbC Jlans. -
Kaura u3 xomeknuu Yl TV - Uadopmaruka. - ISBN 978-5-9795-1712-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=750984&idb=0.

JlonoJgHUTENbHAS JINTepaTypa:

1. bacanun [TaBen JIMmutprieBnd. Mozenu 1 METOIbI MHTEIUICKTYaTbHON MOAJICPKKH MPOLIECCOB
NPUHATHS peleHui : yueono-metoaunueckoe nocodue / I1. JI. bacanun, K. B. be3pyk, M. B. Panaesa ;
HHI'Y um. H. U. JloGaueBckoro. - Huwxuuit Horopon : M3n-so HHI'Y, 2018. - 134 c. - Teker :
AJIEKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=822376&idb=0.



[IporpammHoe obecnieuenue u MHTEpHET-pecypcehl (B COOTBETCTBUHU C COJEPKAHUEM JAUCLUIUIMHBI):

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. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIUHBI (MOXYJIs1)

VY4yeOHble ayAMTOPUM JAJs TPOBENCHHUS YUEeOHBIX 3aHATHH, NPETyCMOTPEHHBIX 00pa30BaTENbHOM
MPOrpaMMoOii, OCHAaIIeHbl MYJbTUMEIUIHBIM 000pYyI0BaHHEM (MPOEKTOP, AIKpaH), TEXHUYECKUMU
CpeAcTBaMU 00YYEHUs, KOMIIBIOTEpaMH.

[Tomemienust 1jig caMOCTOSITENIbHOM pabOThl O0YYarOIIMXCS OCHAIEHBI KOMITBIOTEPHONW TEXHUKOW C
BO3MOKHOCTBIO MOAKIIOYeHHsT K ceTh "HHTepHeTr" u oOecrmeyeHbl IOCTYNIOM B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CpEeNy.

[IporpamMma cocraBieHa B coorBercTBUU ¢ TpeboBanusiMu OC HHI'Y mo nanpaBnenuto 44.03.05 -
[Temarornyeckoe obpazoBanue (¢ AByMs TPO(HISIMH TTOJTOTOBKH).

ABtop(sl): 3om0Teix Hukomnaii FOpbeBud, 1OKTOp (PU3NKO-MAaTEMAaTHUYECKUX HAYK, JOLCHT.
3aBenyronuit kadenpoii: 3om0tbix Hukomait FOpseBrY, TOKTOp GU3HKO-MAaTEMAaTHUYECKUX HAYK.

[Iporpamma ogoOpeHa Ha 3aceaHH METOIMYECKONH KOMHUCCHH MPOToKoJ Ne 5 ot 24.05.2023
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