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1. Mectro nucuumiauabl B cTpykrype OOII

Hucumnimna @T/.02 “BBeneHue B aHAJIN3 TAaHHBIX U UCKYCCTBEHHBIN MHTEIUIEKT  SIBJIACTCS
¢daxynsratuBom B OOII HanpaBnenus noarorosku 03.03.02 dusuka.

2. [lnanupyemble pe3yJbTaThl 00yUeHUs M0 JUCIUIIMHE, COOTHECEHHBbIE C MIAHUPYEMbIMHU
pe3yJbTaTaMu 0CBOeHHS 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMUA M MHAUKATOPAMH

JIOCTHKEHUS KOMITeTEHIHA)

UHDOPMAYUOHHBIX MEXHONO02UT,

6 mom uucie 6 obracmu

DopmupyeMble I[Inanupyemsbie pe3ybTaThl 00y4eHUs MO JUCHUTIINHE HaumeHoBaHue
KOMIeTeHIUHU (KOf, (MOy.110), B COOTBETCTBUM C HHIUKATOPOM J0CTHKEHHSI OIIECHOYHOT0 Cpe/ICTBA
colepKaHne KOMIIeTeHI[UH
KOMIIETCHIIHN ) NuaukaTop qocTu:keHust PesyabTarsl 00yyeHust
KOMIIeTeHIInN 10 INCIHILUIHHE
(xoJ, coiepkaHue MHIUKATOPA)

OIIK-3: Cnocoben Jlemoncmpayus cnocobnocmu 3namv  ocnosnvie npunyunwvt | Cobecedosanue,
ucnonvszosams Ucnonb3oeams cospemenHtble pabomul COBDEMEHHbIX | NpaKmuyecKoe 3a0aHue
coepementbie uHpopMayuoHHble MEeXHOIOSUU U uHpOPMAYUOHHBIX mexHoT02UIE

ungopmayuonuvie npozpammmsie cpeocmsa npu
popmay pop p P Ymems UCNoNb308aMb
MexHono2UU U peuieHuu 3a0ay

. cogpemenHtble
npocpammmsie cpeocmsa npogheccuonanvholl
UHGOPMAYUOHHBIE MEXHON02UU

npu peutenuu 3a0a4 OdesmenvHOCmU, OO0

npogeccuonanvHol mpe6osanus uHGOPMaAyUOHHOU npu peutenuu 3a0ay

oeamenvrocmu, cobnooas | besonacrnocmu npogeccuonanbHol
mpebosanus OesimenbHOCHmU.

uHpopMayuorHoU Braoemyw HABbIKAMU
besonacnocmu npumenenus CO8pEeMEHHbIX

UHGOPMAYUOHHOTU
bezonacnocmu.
3. CTpyKTypa u coepxraHue IUCHUUILITHHBI
3.1. TpynoeMKOCTb AUCHUNIHHBI
o4Hasi
Oo0masi TPy10eMKOCTh 1
YacoB no yueOHOMY ILUIAHY 36
B TOM YHCIIe
ayINTOPHBIE 3aHATHSA (KOHTAKTHasi padoTa):
- 3aHATHS JIEKIHOHHOT0 THIA 8
- 3aHATUSA CEMHHAPCKOI0 THMNA (MPAKTHYeCKHe 3aHATHS / 8
J1aGopaTopHbIe padoThI)
- KCP 1
caMmocTosiTe1bHast padora 19
IIpomexyTOUYHASI aTTECTALMS 0
3a4éT

3.2. Conepxanue QUCIHUILIUHBI




(cmpykmypupogannoe no memam (pazoenam) ¢ yKkazanuem omeeoeHH020 Ha HUX KOIU4ecmed
AKA0eMUYECKUX YACO8 U BUObl YUEOHBIX 3AHAMULL)

HaumeHnoBanue u kpaTtkoe coaepkanue |Bcero B TOM YHCJIE
Pa3menoB U TeM JAUCHUIUINHBI (dacer)
KonTakTtHas paboTa (paboTa BO B3aMMOJEHCTBHUH C CamocTosTensHas
MpernoJaBaTesieM), Yachl pabota
U3 HUX oOyuaromierocs,
4achl
3aHATHS 3aHATHS 3aHATHSA Bcero

JIEKIIMOHHOTO  |CEMHHAPCKOro |1abopaToOpHOro

TUIIa TUIIa TUIIa

= = 3 = 3

o) =) o g g @]
1. [ToctaHOBKM W TpUMeEpHI 33124 2 2 3
2. Beenenwue B 1351k Python 2 2 4
3. OnmcaTeapHast CTAaTHCTUKA U 5 9 4 4
pa3BEIOYHBIN aHATN3 TaHHBIX
4. 3amaun KIacCUpUKAINN 1 5 5 4 4
perpeccuu
5. 3amaun o0y4eHus 0e3 yuuTemns 2 2 4 4
Attecranus 0
KCP 1 1
Hroro 36 8 8 0 17 19

3ansaTus CCMHUHApPCKOI'0 TUIIa OPraHU3YIOTCA, B TOM YUCJIC B (I)opMe HpaKTquCKOﬁ OATOTOBKH.

[IpakTudeckas TOATOTOBKA HaIpaBiieHa Ha (pOPMHUpPOBAHUE U PA3BUTUE 3HAHWN, YMEHUU U HABBHIKOB
NPUMEHEHUS COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHWH, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOICTBA, TIPU PEIICHUH 3a71a4 MPOdeCCHOHATHHON IeATeTLHOCTH.

Texymuii KOHTPOJb YyCIIEBaeMOCTH peanusyeTcss B (opme colecenoBaHus, TECTUPOBAHUS U
MPAKTUYECKHUX 3aJaHUM.

[TpomesxyTouHas arTecTanus IPOXOIUT B TPAJUIIMOHHOHN (popme (3auer).

4. YueOHO-MeTOANYECKOE 00ecIIeYeHHEe CAMOCTOSITEIbHON PadoThI 00y4arouXcs

KOHTpOJIBHI:Ie BOIIPOCHI W 3aJaHud I IIPOBCACHHUA TCKYLICTO KOHTPOJISI U HpOMe)ICYTOqHOﬁ
aTTECTAllMU 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHEI B II. 5.2.



5. ®oHa OUEHOYHBIX CPEICTB /IS MPOMEKYTOUHOH ATTeCTAUHH NO THCHHILUIMHE (MOIYJIIO),

BKJIIOYAIOIIUM:

5.1. Onucanue mIKan OLeHUBaHUS Pe3yIbTaTOB 0OyUEHHS 110 AUCIUTINHE

YpoBeHns IIkana oneHnBanusA ¢hopMUPOBAHHOCTH KOMIIETEHIH
copmuposa
HHOCTH 110X0 HEYIO0BJIETB | Y/IOBJETBOP xopomo 04YeHb OO NMPEeBOCXO0IH
KOMIIeTeHIH OpUTEIHHO HUTEJLHO X0Opo1Io 0
i
(uHaMKaTOpa
AOCTHIKEHUA HE 3a4TEHO 3auTeHo
KOMIIeTeHIH
i)
OrcytcTBUE | YPOBEHB MuHnumansH | YpoBeHb YpoBeHb YpoBeHb YposeHnb
3HAHUU 3HAHUM o 3HaHUH B 3HAaHUU B 3HAHUU B 3HaHUM B
TEOPETHYECK | HIDKE TOITyCTUMBIH | o0beme, o0BeEME, o0BeEME, o0beME,
oro MHHUMAaJBH | YPOBEHb COOTBETCTBYIO | COOTBETCTBYIO | COOTBETCTBY | HPEBBIILIAO
Marepuaa. BIX 3HAHMH. eM meM 01IEeM meM
TpeboBanuii. | JomymeHo nporpamme nporpamme nporpamme nporpammy
HeBosmoxkH | Jlyeny MHOTO HOJTOTOBKHU. HOJITOTOBKH. HOJATOTOBKH, | NMOATOTOBKH.
3HanusA OCTb MeCTO HErpyObIX JomnyuieHo Jonyimeno Ge3
OUCHUTD rpy6bie OIIMOKH. HECKOJIBKO HECKOIILKO OIIMOOK.
HOJHOTY OINMOKH. HErpyOBIX HECYIIECTBEHH
3HaHHH OIMO0K BIX OIIHOOK
BCJIE/ICTBHE
oTKaza
oOyuaromier
ocCst OT
oTBeTa
OrcyrctBue | Ilpu ponemonct | IIpogemonctp | Ilpogemonctp | Ilpomemonct | IlpopemMoHCT
MUHUMAaJIbH | pEIICHUH PUPOBAHEI HPOBaHBI BCE HPOBaHEI BCE PUpPOBaHEI PpHUpOBaHEI
BIX YMCHHH . | CTAaHIAPTHBI | OCHOBHEIC OCHOBHEIC OCHOBHBIC BCE BCE
HeBo3moxH | X 3ama4 He YMCHHSL. YMEHUSI. YMEHUS. OCHOBHBIE OCHOBHBIE
OCTb IpoJaeMOHCT | Pemenst Pewensl Bce Pelens! Bce YMEHUS, YMEHHS.
OIICHUTh PHPOBaHEI THUIIOBBIC OCHOBHbIE OCHOBHbBIE peueHsl Bce | Peniensl Bce
HaIIMYue OCHOBHbIE 3a]a4u ¢ 3aJ1a4H C 3aa4H. OCHOBHbBIE OCHOBHbIE
YMeHnus yMeHui YMEHHUSL. HETpyOBIMH | HErpyOBIMHU BolnosiHeHsbI 3a/1a4u ¢ 3a/1auu.
BCJIC/ICTBHE omuOKaMu. | OUIMOKaMHu. BCE 3aJ[aHusl, B | OTIENbHBIMU | BbINoNHEHBI
OTKa3a Hmenn Brimonaensr | BeimomHeHB MTOJTHOM HecyIlleCTBE | BCeE 3aJaHusl,
oOyuaromer | MECTO BCE 3aJ[aHUsl | BCeE 33JaHus, B | oObeMe, HO HHBIMU B MIOJTHOM
ocs oT rpyobie HO HE B MOJTHOM HEKOTOPEIE C HeJoueTaMu, | o0beMe Oe3
oTBeTa OIHOKH. TIOJTHOM o0BeMe, HO HEJI0UETAMH. BBITIOJTHEHBI | HEIOYETOB
oObeme. HEKOTOpbIE C BCE 3a/IaHUS
HEI0YEeTaMH. B TI0JIHOM
obBeme.
Orcyrctue | IIpu Nmeercs IIponemonctp | IIponemonctp | IIpogemoncr | IlpomemoHCT
Haprika BIIAJICHUA pereHnn MUHUMAaJIbH | UPOBaHBI HUPOBAHBI PHUpPOBaHEI pHUpOBaH
MaTepHaJoM | CTAaHIAPTHBI | BIA 6a30BEIC 6a30BEIC HaBBIKH TBOPYECKHUI
X 3a/1a4 He MTOJIXOJT K




HeBo3MOxkH | IpoJeMOoHCT | Habop HaBBIKH HaBBIKH npu PpEILEHUIO
0CTh PUPOBaHBI HaBBIKOB JIJIS pelneHun HECTaHJapTH
OIICHUTh 6a30BbIe pelleHus 1pH pEIIEHNH | IPH PEIICHNH | pecTagnapTH | BIX 33024
HaJIn4ue HaBBIKH. craggapTHpl | CTAHIAAPTHBIX | CTAHIAPTHBIX | pry 3313y
HaBBIKOB X 3a7a4 ¢ 3ajadc 3aja4 6e3 6e3 omuboK
Begencteue | VIMENMH HekoTOpbiMi | HEKOTODBIMI OLIHOOK U "
oTKa3a MECTO Hemouetamu | HEAOUCTaMU HE0ICTOB. HEI0YETOB.
obywaromer | T pyobIC
0Cs OT OLINOKH.
OTBETA
Ika/jia oueHKH NPH MPOMEKYTOYHOM aTTECTALMHU
OneHka YpoBeHb OATOTOBKHU

IpeBocxoaHo Bce KOMIETEHIMH (9aCTH KOMIIETEHIIHIT), HAa ()OPMHPOBAHKE KOTOPHIX HAIPaBIeHa
IUCIHUILIAHA, CGOPMHUPOBAHEI HA YPOBHE HE HHKE «IIPEBOCXOIHO,
HPOJEMOHCTPHPOBAHBI 3HAHMS, YMEHHUS, BJIAJCHHS IO COOTBETCTBYIOIIHM
KOMIIETEHIMSIM Ha YPOBHE, BBIIIE IPeLyCMOTPEHHOTO IIPOrpaMMOoii

OTayHO Bce koMmeTeHIMy (4acTH KOMIETEHIMI), Ha (OPMHUPOBAHKME KOTOPHIX HalpaBicHa
IUCIHUILIAHA, c(POPMHUPOBAHEI HA YPOBHE HE HUKE OTIHYHO», IIPH BTOM XOTS OBI

- 07lHa KOMIIeTeHIMs cOPMUPOBAHA HA YPOBHE «OTIHUHON

O4eHb XOPOIIO Bce kommeTeHIMH (YacTH KOMIIETEHIMH), Ha ()OPMUPOBAHHE KOTOPHIX HAIIPaBJICHA
JUCIUILINHA, cOPMUPOBAHBI HA YPOBHE HE HUKE «OUEHb XOPOLIOY, IIPH ITOM XOTS
OBl 0JIHAa KOMIIETEHIIMs C(POPMHUPOBAHA HA YPOBHE «OUEHb XOPOIIO»

Xopomro Bce kommeTeHIMH (9aCTH KOMIETEHIMI), Ha (OPMHUPOBAHHE KOTOPHIX HaIpaBleHa
JUCHUILIINHA, c(OPMUPOBAHBI HA YPOBHE HE HMKE «XOPOLIO», IIPU 3TOM XOTS ObI
07lHa KOMIIeTeHIHs cQOPMUPOBAaHA HA YPOBHE «XOPOLIO»

V I0BJIETBOPUTEINILHO Bce kommneTeHIMU (4acTH KOMIETEHIUi), Ha (POPMUPOBAHHE KOTOPHIX HAIIPaBJIeHA
JUCIHUILINHA, COPMHUPOBAHLI HA YPOBHE HE HIKE «YIOBIETBOPUTEILHOY, IIPH 3TOM
XOTs ObI 01HA KOMIIETEHIMs c(OPMHUPOBAHA HA YPOBHE «yOBIETBOPHTEILHO»

HE 3a4TeHO HeymoBIeTBOPUTEILHO Xors 66l 0JjHA KOMIIETEHIHUA ChOPMHUPOBAHA HA YPOBHE «HEYJOBIETBOPHTEILHOY,
HHU OJIHA W3 KOMIIETEHLIMIA He C(hOPMHUPOBAHA HA YPOBHE «IITIOXO»
Tlnoxo Xots 651 071HA KOMIIETEHLIMS C(OPMHUPOBAHA HA YPOBHE ILIIOXO»

5.2. TumoBbIe KOHTPOJILHBIE 32]]aHNsI UJIU UHbIE€ MATEPUAJIBI, HEOOXOTUMBbIE /ISl OI[€eHKH
pe3yJabTaToB 00y4eHHus
(coenacuo oyenounviM cpedcmeam maoiu.2)

5.2.1. Bompochl K 3a4eTy Mo JHCIUIJINHEe «BBeneHne B aHAIN3 JaHHBIX M UCKYCCTBEHHBIN MHTCIIICKT»
JJ1s1 olleHKHU copmupoBanHocTH kKomneTeHuuu OIIK-3

Bomnpoc \ Konx xommereHIINN




1. UTo Takoe NCKYCCTBEHHBIN MHTEJIEKT? OIIK-3
2. Uro Takoe cialblii (CHenualn3upOBaHHBIA WM MPUKIAIHON) OIIK-3
UCKYCCTBEHHBIN MHTEIICKT?

3. UTO Takoe CUIIBbHBII UCKYCCTBEHHBINA UHTEIIEKT? OIIK-3
4. UYro Takoe s3kcnepTHas cucrema? OIIK-3
5. Yro Takoe MammHHOE 00y4yeHue? OIIK-3
6. Urto Takoe aHaIu3 JaHHBIX? OIIK-3
7. Yro Takoe oOyueHue ¢ yuurenaem? OIIK-3
8. UYro Ttakoe oOyuaromias BeIOOpKa? OIIK-3
9. UYro takoe oOyueHue 6e3 yuurens? OIIK-3
10. Uro Takoe kiaccudukamnms? OI1IK-3
11. Uro Takoe perpeccus? OIIK-3
12. Uto Takoe kiactepusamus’? OI1IK-3
13. Uro Takoe nepapxuyueckast Kiactepusanus? OIIK-3

5.2.2. TunoBble KOHTPOJIbHbIE BONPOCHI /Jisl cofeceqOBaHMs AJs OLEHKH CHOPMHPOBAHHOCTH
rkomunerenuuu OITK-3

Ha cobecenoBanuu mpoBepseTcs, Kak CTYJE€HT OCBOMJI OCHOBHbIE MOHATHS. OH JOJKEH YMETh JaBaTh
Pa3BEPHYTHIM OTBET HA CIEAYIOLIUE BOIIPOCHI.

UTO Takoe UCKYCCTBEHHBI MHTEIUIEKT?

UYro Takoe cialblil (cnenuantu3upoBaHHbIA WM MIPUKIIAIHON ) HCKYCCTBEHHBIN UHTEIIEKT?
UTO Takoe CUIIbHBII UCKYCCTBEHHBINH UHTEIICKT?

Uro Takoe rirybokoe o0yuenue?

Yro Takoe sKcrepTHas cucrema?

Urto Takoe MammHHOE 00ydeHwHe?

Urto Takoe aHaIU3 JaHHBIX?

Uro Takoe oOyueHue ¢ yuutenem?
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UYro Takoe oOyuarorias BbIOOpKa?
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Uro Takoe oOyueHue 6e3 yuurens?

-
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Yro takoe kinaccuduxanms’?
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Urto Takoe perpeccusi?

[
w

UTto Takoe Kiactepusanus?

[N
e

Uto Takoe nepapxuyeckas Kjiactepu3anus’?



15. OcHoBHbIC OMONMHOTEKHM W MPOTPAMMHEIE CPEJCTBA JAJIsl PEIICHUsS 3a/ad aHalu3a JaHHBIX U
MAIIMHHOTO O0y4YeHUSI.

5.2.3. TunoBpie NpaKTHYECKHE 3aJaHUs JJIs1 oeHKH cpopmupoBaHHocTH KomneTeHunu OIIK-3

[IpakTuueckue 3anaHusi HampaBieHbl Ha (OPMHUPOBAHHUE U KOHTPOJIb y OOYYArOIIMXCS HHAWKATOPOB
komrierenmii OITK-3.2, OIIK-3.3. [Ipaktudeckue 3amaHus BBITIOJHSIOTCSA B BUIe Jupyter-HoyTOyka u
IpeJCTaBIsieT COOOW JIOKYMEHT, COJAEp)Kalllui OMHCAaHHE BCEX HSTAlOB BHIMOJHEHUS pPaboThl, KO,
PE3yJIbTaThl U BBIBOJIBI.

1. Dcce “Moe r0ouMoe MPUIT0KEHHE, UCTIONB3YIOIIEe TEXHOIOTUIO HCKYCCTBEHHOTO HHTEIICKTa”
2. [Ipaktrueckoe 3amanue “TIporpamma Ha Python “Yranait uncno”.
a. Hanucate nporpammy, Kotopas yMeeT UrpaTh ¢ 4eJI0BEKOM B Urpy “Yranai uucio”. [Iporpamma

3aragbiBaeT ciydaiiHo yucio ot 1 no 100. Yenosek qoimkeH yranath ero. [Jjist 3Toro oH enaeT HECKOJIbKO
(He Oousiee 7) MOMBITOK, Ha3bIBas KAaKOE-TO YHUCIO B 3TOM Auana3oHe. Ha Kaxayro NOMBITKY 4YeIoBeKa
KOMITBIOTEP TOBOPHUT, YIaJlall YeJIOBEK UJIM HET, U B CIIy4ae, €CIIM YEJIOBEK He yrazai, OOJbIIe WIH MEHbBIIE
3araJlaHHOE YHUCII0 YHCJa, HA3BaHHOTO dYeloBeKoM. Hammmmure Takyro mnporpammy. J[lins BBoxaa
uH(pOpMAIIMK YeTOBEKOM UCTOb3yiTe hyHkuuio input(). s BeiBoaa - print().

b. Peanusyiite mporpaMmy, Urparomiyto B urpy "Vraaaii uuciao", Ho 4eIOBEK U KOMITBIOTEpP MEHSIOTCS
POJISIMH.

3. [IpakTrueckoe 3ananue “Pa3Be10YHBIN aHATU3 TaHHBIX .

1. Haiigute nnTepecHble JaHHBIE, C KOTOPBHIMU BBl XOTUTE padoTaTh. PeKOMeHTyMble pecypehl:

https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenayercs paboTath ¢ TAOJIMYHBIMU JAaHHBIMH B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJIO1I0B), HECKOJIBKO THICSY (CTPOK).

2. Onummure, 4TO NMPEACTABIAIOT U3 ce0sl 3TU JaHHbIE, KaKue MPU3HAKH, I0YEMY OHU BaM UHTEPECHBI.
3. [IpumenuTe K JaHHBIM MOAXOJALINE METOJbl OYMCTKHU (OOPHOBI ¢ BHIOpOCAMU M MPOMYIIEHHBIMU
3Ha4YeHUsAMU) U Buzyanuzanuu. Caenaiite BEIBOABI.

4. Crnenaiite BBIBOJBI

4. [IpakTuyeckoe 3ananue “Perenune 3aa4un kiaccuukanuy U perpeccun’

a. JUnist JaHHBIX U3 3a/1aHus 3 ONpeaesuTe, KaKol MpU3HaK Bbl OyeTe ONMpeaesisTh M0 OCTAIBHBIM. YTO
9TO 3a 33/1a4a: KJacCu(UKalUU WU perpeccuu?

b. ITonroroBbTe naHHbIE (OTMACHITAOMpPYHTE KOJIMYECTBEHHBIE M OWHApU3yiiTe KaTeropuajibHbIe
MPU3HAKN).

C. Paz6eiiTu BEIOOPKY Ha 00y4aIOIIYIO U TECTOBYIO.

d. OOyunTe HECKOJIbKO METOJOB MAIIMHHOrO o0yuyeHus (He MeHee Tpex, Hampumep, kNN,
RandomForests, MLP). CpaBHHUTE Ka4eCTBO 3TUX METOJIOB Ha OOYJArOIIei M TECTOBOM BHIOOpPKAX.

e. Crnenaiite BBIBOJIBI

5. [IpakTrueckoe 3aganue “PenieHne 3aauu KiacTepu3aluy’ .

a. Jlnst naHHbIX U3 3a1aHus 3 chopMyIHpyiTe 3a1a4y KiIacTepu3aluu.



b. OOyuuTe HECKOJHKO METOJOB KjacTepu3anuu (He MeHee JABYX, Hampumep, k-means, DBSCAN).
OO6wbsicaute Bail BbIOOp. CpaBHUTE pe3yabTaThl padOThl aITOPUTMOB, a TAKXKE MOJYyUEHHBIE PE3YyIbTaThl C
pe3ynbTataMu paboThl METOAOB O0YUEHHUS C yUUTENEM U3 3a/1aHus 4.

C. CremaiTe BBIBOIBI

5.2.4. TunoBbie TeCTOBbIE BOMPOCHI 1JIsl OlleHKH chopmupoBanHocTH kommnerennuu OIIK-3
Bce Bonpochl ajibTepHATHBHBIE

1. Yto Takoe UCKYCCTBEHHBIN UHTEIIEKT?

° HckyccTBEHHBIM MHTEIIIEKT — 3TO IIPOrpaMma WK YCTPOHCTBO, UMUTUPYIOILEE
MHTEJUIEKTYaJIbHbIE CIOCOOHOCTH YEJIOBEKA.
° HckyccTBEHHBIN MHTEIIEKT — 3TO KHOEp-MEXaHUYECKOE YCTPOMCTBO, HAIOJIOBUHY —

YeJIOBEK, HaloJI0BUHY — MaiuHa. [log HuM — GoeBoe 11accu U3 runepeIuiaBa, ynpaiseMoe
MHUKpPOIIPOLIECCOPOM, MOJHOCTHI0 OpOHUPOBAHHOE, OUeHb NpouHoe. Ho cHapyku — xuBast
YyesioBeyecKasi TKaHb: IUIOTh, KOXKa, BOJIOCHI, KPOBb, BbIPAILICHHBIE AJIs1 KHOOPIOB.

° HckyccTBEHHBIN MHTEIIEKT — 3TO UCKYCCTBEHHAsl HEMPOHHAs! CETh, CHOCOOHAsA K 00YUEHUIO U
CaMOOOYYCHHIO.

2. Yto Takoe ciadblii HCKYCCTBEHHBIH WHTEIUICKT?

° Cnalblit HICKYCCTBEHHBIM MHTEIIEKT - 3TO MPOrpamMma, YCTPOMCTBO WK MPOrPaMMHO-
anmapaTHBI KOMITICKC, YMEIOMIas peraTh TOJIBKO HEKOTOPBINA KJIACC HHTEIUICKTYAIBHBIX 3a/1a4.
° CnalpbIit HICKYyCCTBEHHBIN MHTEJUIEKT - 3TO Kubopr moaenu ot T-800 mo T-888.

° Cnalblil HICKYCCTBEHHBIN MHTEJUIEKT - 3TO OJJHOCIIOMHAs NCKYCCTBEHHAsI HEUPOHHAS CETh.

3. UYro Takoe CHIIbHBIA HCKYCCTBEHHBIH MHTEIIEKT?

° CunbpHBIA UCKYCCTBEHHBIN MHTEJUIEKT - 3TO IPOrpaMMa, YCTPOHCTBO MU MPOTrPaMMHO-
annapaTHbIi KOMIUIEKC, 10 CBOUM MHTEIIEKTYalbHBIM CIIOCOOHOCTSIM HU B YEM HE YCTYyMaromas
YEIJIOBEKY.

° CuibHBIN HCKYCCTBEHHBIN MHTEIJIEKT - 3T0 KHOopr Mozenu ot T-900 u Beiie.

° CunbHBIA UCKYCCTBEHHBIN MHTEIUIEKT - 3TO JIr00ast r1yOoKast HeHpOHHAs CeTh, yMEIOIIast
pelaTh 3aJauu KI1acCU(pUKAIMK U Perpeccuu.

4. Yro Takoe dKCrepTHas cuctema?

° DKcIepTHas CUCTEMa - 3TO MPOrpaMMHasi CCTeMa MO03BOJISIONIast pelaTh 3a/1aun
HCKYCCTBEHHOTO HHTEJIJIEKTA C TIOMOIIBIO TPABWII, CPOPMYITUPOBAHHBIX SKCTIEPTOM, COCTABIISIOIINX
6a3y 3HaHMI O MPEeIMETHOM 00acTu.

° DKcnepTHas CUCTEMA - 3TO KOJUIEKTHB SKCIIEPTOB B IaHHOM NMPEeAMETHOM 00J1acTH, peIIaroInux
UHTEJUICKTYaJIbHbIE 3aJa4U.
° DKCnepTHasi CUCTEMA - 3TO UCKYCCTBEHHAs] MHOTOCJIOMHAsE HEMPOHHAs CETh.

5. Yro Takoe mMammHHOE 00y4YeHue?

° MarmmmHaHOe 00y4eHHe - 3TO MOAX0/I B UCKYCCTBEHHOM MHTEIUICKTE, OCHOBAHHBIN Ha
MOCTPOEHUHU MOJIEIIeH (PeIIaloInX MPaBuil) MO JaHHBIM.
° MarmuHHOe 00y4eHue - 3TO cucTeMa 00ydeHHs! TP MOMOIIHM HHPOPMALIMOHHBIX U

JIEKTPOHHBIX TEXHOJIOTUH.
° MarmuHHOe 00y4€eHue - 3TO IeJICHANPaBIeHHOE 00bEKTUBHOE OTPAKEHUE IEHCTBUTEILHOCTH



6. UYro Takoe aHAIN3 JaHHBIX?

° AHalli3 TaHHBIX - 3TO U3BJICYCHUE 3aKOHOMEPHOCTEHN 1 3HAaHUM U3 JIaHHBIX.

° AHanM3 TaHHBIX - 3TO MOXO0]] B MAITUHHOM OOYyYE€HHH, OCHOBAaHHBIN Ha MCIIOIb30BAHUH
rIIyOOKMX HEMPOHHBIX CETEH.

° AHaNM3 JaHHBIX - 3TO U3BJICUCHHE 3aKOHOMEPHOCTEHN € MOMOIIBIO 3HAHUH,

c(OPMYIIMPOBAHHBIX IKCIIEPTOM.

7. Urto Takoe oOydJaroias BHIOOpKa?

° OO6yuatoias BBIOOpKa - 3T0 Ha0Op 00BEKTOB (BXO/I0B) C U3BECTHBIM VISl KAKO0TO O0OBEKTA
3HAYEHHEM OTBETa (BBIXOJIa, METKHU, LIEJIEBON IEPEMEHHOMN).

° OO6yuatomas BBIOOpKa - 3T0 HaOOp 00BEKTOB, KOTOPHIE TOJIb30BATENh BRIOUPAET JIJIsi CBOETO
00y4eHwusl.

° OO6yuatoias BEIOOpKa - 3TO HAOOp 00BEKTOB, KOTOPHIE YEIIOBEK yIaIseT U3 0a3bl JaHHBIX IS
3¢ (hHeKTHBHOTO 00yUCHUSI.

8. Uto Takoe oOyuyeHue ¢ yuurenem?

° OOyueHue ¢ yuuTeneM - 3TO TOCTPOECHUE MOJICIIN IO TaHHBIM.

° OOy4eHne ¢ y4uTeNeM - 3TO PelIeHHE 3a1a4 C IIOMOIIBI0 HHTEIUIEKTYaIbHOTO TIOMOIIIHUKA.
° OOyueHnue ¢ yuuTeseM - 3TO 3aJa4a pa30OMeHHs JaHHBIX Ha TPYIIIBI MOXO0XKHUX JAPYT HA Ipyra
00BEKTOB.

9. Uro Takoe oOy4yeHHe Oe3 yuuTes?

° OOyuenue 6e3 yuuTens - 3TO YCTaHOBIICHHE CTPYKTYPHBIX CBOWCTB Ha0Opa 0OBEKTOB.

° OO6yuenue 6e3 yaurens - ’To 00yueHue YeoBeKa Wik podoTa MoJie3HbIM HaBbIKaM 0€3
MHTEIIEKTYaJIbHbIX TTIOMOIIIHUKOB.

° OO0yuenue 6e3 yauTess - 3To 3aj1a4a ONpe/IeTICHUs 10 TaHHBIM KaTerOpHaAIbHBIX 3HAYCHUH.

10. Yro Takoe knaccudukanms’?

° Knaccudukanus - 310 3a1a4a 00ydeHMsI ¢ y9uTeaeM, B KOTOPOH OTBET - 3TO HOMEp KJiacca.
° Knaccudukanus - 370 3a1a4a onpeie’eH s Mo JaHHBIM YHCIOBBIX 3HAYEHUH.
° Knaccudukanms - 370 3aga4a 00yueHus 6e3 yuuTels, B KOTOPOil HE0OX0IMMO pa3OUTh TaHHbBIE

Ha Ir'pyHIIbl ITIOXOKHUX 00BEKTOB.

11. Yro Takoe perpeccus?

° Perpeccus - 3170 3a1aya 00yyeHUs C yuuTesaeM, B KOTOPOil OTBETHI IPUHUMAIOT
KOJINYECTBEHHBIE (UM CIIOBbIC) 3HAUECHUSI.

° Perpeccus - 3T0 3a1a4ya, B KOTOpOi HEOOXOAMMO Pa3OUTh MHOKECTBO OOBEKTOB Ha TPYIIIIbI
MOXOXKHX JPYT Ha JIpyra OOBEKTOB.

° Perpeccus - 3170 3a1aya 00yueHus ¢ yuuTesaeM, B KOTOpOil HEOOXOAUMO OIPENETUTh 110
JTaHHBIM HOMEp KJacca.

12. Yrto Takoe KiacTepusamnus?

° Knacrepuzanust - 310 3a7a4a oOyueHus 0e3 yuuTens, B KOTOPOi He00X0UMO pa30ouTh JaHHBIC
Ha TPYIIBI TOX0XKHUX 00BEKTOB.

° Knacrepuzanust - 370 3a1a4a 00y4eHUs C yIUTEIEM, B KOTOPO HEOOXOAMMO OIPENCTUTh 110
JTAHHBIM HOMEp KJiacca.

° Knacrepuzanust - 370 3a7a4a 00y4eHuUs ¢ yIUTENeM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJINYECTBEHHBIC 3HAUCHHSI.



13. Yto Takoe nepapxuueckasi KjiacTepu3amus?

° Hepapxudeckas KiacTepusalys - 3To 3aa4a 00y4eHus 0e3 yuuTels, B KOTOPOoil He0OX0 1Mo
MIOCTPOUTH UEPAPXUI0 OOBEKTOB, B KOTOPOH BEPIIIMHE COOTBETCTBYET «KJIACTEP», COEPIKAIINN BCE
00BEKTHI, U HA KAXKJIOM YPOBHE KaXKBIH KIacTep pa3OuBaeTcs Ha JiBa WK 00Jiee TOIKIACTEPOB.

® I/IepapXquCKa;I KiIacTepu3alus - 9TO 3a/lada KJ'IaCCI/I(l)I/IKaI_II/II/I, B KOTOpOI;'I Ka)KI[BIﬁ 00BEKT
MOXET UMCTh HCCKOJIbKO MCTOK.
® I/IepapXquCKa;I KiIacTepusanus - 9TO MCTO/ PCHICHHA 3a/la4i KJIIACTCPU3allU C ITIOMOIIBIO

UepapXyun HEHPOHHBIX CETEH.

Caenymwouue BONPOCHI NPEANOJAralT BBOJ YUCJIA.

OtBeT CJICOYCT 3aIucCaTh B CKOOKax.

14. Poct nereit B rpymie AETCKOTO caja 3aaeTcsl CICAYIOIUMH 3HAYCHUSIMU (B CM.):

118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118

° Haiinure mequany ()
° Haiinyure HrKHUN KBapTUIIH ()
° Haiinure BepxHuii KBapTUIIBb ()

15. Bec nereii B rpynme 1€TCKOro cajia 3aJaeTcsl 3HaU€HUsAMH (B KT):

23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20

° Boruncnute cpennee ()
2
° BhIuncinte HeCMEIIEHHYIO OLIEHKY aucrepcuu S° ()
° Ha ocHOBe HECMEIIIEHHOM OLEHKH JUCIICPCHH BBIYHUCIIUTE OIIEHKY CPEIHEKBAAPATHUECKOTO

oTKJIOHEHUS S ()

16. Ha tectoBoii BeiOOpKe, coaeprkarieit 2000 n3obpaxenuit KoTukoB 1 codauek (950 kotukos, 1050
cobauek), HelpoHHas ceTh coepinia 202 omuOKu: 76 KOTUKOB ObUTH KIacCU(UIIMPOBAHbI KaK
cobauku, a 126 cobauek — kak KOTHKHA. CUHTas MOJOKHUTCIBLHBIM — KJIACC CO0AUYEK, BEIUHCIIUTE
METPHUKU:

Accuracy ()
Error ()
Precision ()
Recall ()
Fl-mepa ()

OtBer OKPYTJIUTC 00 3 MpaBUJIbHBIX I_II/I(bp IIOCJIe JECATUYHOMN TOUKH.

6. YuyeOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecneyeHue JUCIUIIMHBI

a) OCHOBHasI IUTEpaTypa:
1. Cwmonwun, /I. B. BBeneHue B MCKYCCTBEHHBI MHTEIUICKT: KOHCIICKT JICKIHI: yueOHOe rmocodue /
. B. CmonuH. — 2-e uzn., nepepad. — Mocksa: DU3MATIJINUT, 2007. — 264 ¢. — ISBN

978-5-9221-0862-1. — TekcT: 251eKTpOoHHBIH // JIaHb: JIEKTPOHHO-OMOIMOTEUHAs CHCTEMa. —



URL: https://e.lanbook.com/book/2325 (mara ob6pamenus: 20.05.2022). — Pexum noctyna:

JUISl aBTOPU3. TIOJIb30BATEIIEH.

2. Boponwuna, B. B. Teopus u npakTiuka MauImHHOTO o0yueHus: yueOHoe nmocodue / B. B.
Boponnna. — Yupsaosck: Yal'TV, 2017. — 290 c. — ISBN 978-5-9795-1712-4. — Texkcr:
9JIeKTPOHHBIH // JlaHb: anekTponHo-0nbmmoreynas cucrema. — URL:
https://e.lanbook.com/book/165053 (mara oopamenus: 23.05.2022). — Pexxum gocTyna: s
aBTOPU3. II0JI30BATEIICH.

0) TOTOJIHUTEIbHAS JTUTEPATYpa:

1. bacamun I1.J., be3spyk K.B., Panaesa M.B. Mojenu 1 MeTO1bl HHTEILIEKTYaIbHOM MOIIEPKKI
MIPOLIECCOB MPUHSATHUS peleHui: Yuebnoe nocobue. — Hmwxuuit HoBropon: Huxeropoackuit
rocynuBepcutert, 2018. — 129 c. ®ong o6pa3zoBaTeIbHBIX AIEKTPOHHBIX pecypcoB. Per. Ne
1703.18.06. URL: http://www.unn.ru/books/resources.html — goctymn cBOOOIHBII.

B) mporpammHoe obecrieuenre u HTepHET-pecypehl:

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 ofecriedeHne JUCHUNINHBI (MOIYJIs1)

[Tomemiennss mpencTaBisAlOT coO0i ydeOHbIE ayAMTOPUU Ui TIPOBENCHHS YYEOHBIX 3aHSATHM,
IPEIYCMOTPEHHBIX MPOTrPaMMOM, OCHAIllEHHble OOOpPYIOBaHHUEM M TEXHHYECKHMHU CpeACTBaMHU
oOyudeHus: A1 MPOBEACHUS JIEKIMH M MPaKTUYECKUX 3aHATHI TpeOyeTcs THIIOBOE 00OpyAOBaHUE
JIEKIIMOHHOHN ayJAUTOPHH.

JlJ1 IOATOTOBKM CaMOCTOSITENIbHBIX KOHTPOJIBHBIX paboT U JUIsl UX TpauyecKoro MpeCcTaBIICHUS
(ecnu 3TO HEOOXOAMMO), a TaKXKe JJIS PaCIIUPEHUs] KOMMYHUKAIIMOHHBIX BO3MOKHOCTEH CTYAEHTBI
UMEIOT BO3MOXHOCTh pabOTaTh B KOMIIBIOTEPHBIX KJIAcCaX C COOTBETCTBYIOIIMM JIMIEH3MOHHBIM
IpOrpaMMHBIM 00€CIIeYeHHEM U BBIXOZOM B MIHTepHeT.

[Tomemienust 11g caMOCTOATENbHON PabOTHl O0yYaOIIMXCS OCHAILIEHbl KOMITBIOTEPHOM TEXHHMKOW C
BO3MOXHOCTBIO MOAKIIOYeHHUs K ceTh "HHTepHer" M oOecreueHbl JOCTYHNOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENBHYIO CPENLY.

[Iporpamma coctaBneHa B coorBercTBuu ¢ TpedoBanusiMu @I'OC BO/OC HHI'Y no nanpaBieHuio
03.03.02 - ®usuka.

[Iporpamma oroOpeHa Ha 3aceJaHuN METOANYECKONH KOMUCCHH
BHIOII® ot 30.06.2021, npoTtokos Ne 3.
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