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1. Mecrto nucuuminHbl B ctpykrype OOII
HuctummHa siBisiercst pakynsratuBoM ®T/1.04 Bpenenue B aHaM3 JaHHBIX U UCKYCCTBEHHBIN

HHTEIIEKT
Ne MecTO IMCHUIIMHBI B y4e0HOM CraHaapTHBIN TEKCT JJI51 aBTOMATH4YECKOT0
Bapu I1aHe o0pa3oBaTeIbHOMU 3amoJiHeHus B KOHcTpykTOope PII/{
aHTa MporpaMmmMabl
1 OT/I. PakyabTaTUBbI Jucnumnmuua ®TJ.04 Bpenenue B aHaIM3 MAHHBIX H
HCKYCCTBCHHBIﬁ HUHTCIIJICKT ABJISICTCS (baKy.]'IBTaTI/IBOM B
OOII namnpasnenus noarotoBku 09.03.03 Ilpuxiannas
nH(popMaTuKa.
2. IlnaHupyemble pe3yabTaThbl 00y4eHHs MO JUCHHUILIHHE, COOTHEeCEeHHbIE ¢
IVIAHUPYEMBIMH pPE3yJbTaTaMHU 0CBOCHUSA 06p830BaTeﬂbH0ﬁ nporpaMmal
(KOMIEeTeHIUAMH M HHIMKATOPAMH A0CTHKEHHsI KOMIIEeTEHIIH )
dopmMmupyembie IInanupyemMsble pe3yJbTaThl 00yUeHHs 0 AUCHHILINHE (MOYJII0), B HanmeHoBanue
KOMIeTeHIuu (Ko, COOTBETCTBHH C MHIHKATOPOM JOCTHKEHHS] KOMIIETeHIINI OLIEHOYHOT0
COJZICp)KaHHue NuaukaTop qocTu:KeHust Pe3yabTaThl 00yueHust cpeacrsa
KOMIIETCHIIVH) KOMIIeTeHIHN™ M0 JUCIUILIHHE
(xon, comepkaHre MHIUKATOPA)
OIIK-2. Cmocoben | OIK-2.1. HemoHcTpupyer | 3Haer cospemennsle | Cobecedoganue
MOHMMATh NPUHIUIBI | 3HAHHE MPUHIMIOB  paboTel | WH(MOpPMAIMOHHBIE TexHoJIoruu u | Tecm
paboTsI COBPEMEHHBIX Kiaccudukamo MIPOrpaMMHBIX
COBpeMeHHLIX I/IH(bOpMaI_[I/IOHHI)IX TeXHOJ’IOFHﬁ Cpe,[[CTB nu BO3MOXHOCTHU ux
nH(OpMaLMOHHBIX U MPOTrPaMMHBIX CPEICTB, B TOM | NPHUMECHEHHA s peleHus
TeXHOJ’IOFI/Iﬁ u qucje OTCYCCTBCHHOTO HpaKTI/I‘IeCKI/IX 3aga4, B TOM 4YHUCJIIC
HpOFpaMMHLIX HpOI/I3BOI[CTBa OTCYCCTBCHHOI'O HpOI/ISBOI[CTBa HpI/I
CPEJICTB, B TOM YHCIIE peleHnn 3a1a49 npoheCcCUOHATBHOM
OTEYECTBEHHOTO OIIK-2.2. JleMoHCTpUpYET | AEsITEeNbHOCTH
MPOU3BOJICTBA, U | yMmeHue MIPUMEHSTh
HCIIOJB30BaTh UX | COBpPEMEHHBIE YMeeT HaXOIUTh U AHAJIU3UPOBATH
OpU pelICHUH 3aaad | WHPOPMAIMOHHBIE TEXHOJIOIMU | TEXHHYECKYI0 JOKYMeHTauuio 1o | IIpaxmuueckoe
npodeccroHanbHO#M M TpOrpaMMHBIE CPEJICTBA, B | HCIIOJIH30BAHHIO NPOTPaMMHOIO | 3a/IaHUE
JIEATENBHOCTH TOM 4YHCJIE€ OTEYECTBEHHOIO | CPEJCTBa, BBIOHpATh u
HpOI/I3BOI[CTBa, JJIA peI_HeHI/IH UCIIOJIB30BaTh HeO6XOI[I/IMI)Ie
3a7a4 npodeccroHaNbHON (GYHKIMH TPOTPAMMHBIX CPEACTB
JCATCIIBHOCTH. JJIA peIHeHI/IH KOHerTHOﬁ 3aga4yu
OIIK-2.3. JemoHCTpHpYyeT HUmeer MPAKTUIECKUMA ONBIT | [Ipaxmuueckoe
HaJIMYKe MPAKTHYECKOrO OIbITa | MPUMEHEHHS COBPEMEHHBIX | 33j1aHKE
petieHust 3a7a4 | WH(GOPMAIMOHHBIX TEXHOJIOTHA U
npodeccroHaLHON MPOTPAaMMHBIX ~ CPEICTB, B TOM
JIEATEIbHOCTA C TNPUMEHEHHEM | YHCIe 0TE€YECTBEHHOI'O
COBPEMEHHBIX MPOU3BOJICTBA, TPU PEIICHUH 3a/a4
UH()OPMAMOHHBIX TEXHOJOTUH | MPOPEeCCHOHATBHON ESTENbHOCTH
U IIPOTrPaMMHBIX CPEICTB, B TOM
yucie OTEYECTBEHHOIO
POM3BOJICTBA.
3. CrpyKTypa u coaep:kaHue THCHUNINHBI

3.1 TpyaoeMKOCTh AUCHHILINHBI

o4yHas popma 00y4eHUs

O01mast Tpy10eMKOCTh

13ET

YacoB 110 yueOHOMY IUIAHY

36

B TOM YHUCJIC




ayINTOPHBIE 3aHATHS (KOHTAKTHas padora):

- 3aHATHS JeKIHOHHOI0 THIA 8

- 3aHSITHSI CEMHUHAPCKOI0 THIA 8
caMocTosiTeIbHAsA padoTa 19
KCP 1
IIpoMe:kyTouHasi aTTECTALMSA 3ayeT

3.2. Conep:kaHue TUCHHUIINHBI

B ToM uncne
KonTakTHas padora (padota s
BO B3aHMO/IEHCTBHH C S Z
Bcero s
HaunmeHoBaHNe U KPaTKOe COACP:KaHUE Pa31esoB U TeM ( ) 1penojaBare/iemM), 4acel a g
yachkl -
AUCHUILTUHBI (MOAYJIsT), W3 HUX E %
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1. ITocTaHOBKU U HpUMEPHI 3334 1 1
2. Beezienue B 51361k Python 2 2
3. OnmcatenbHas CTAaTUCTHKA W Pa3BEAOYHBIN aHAIN3 4 2 2
JIAHHBIX
4. 3amaun KIacCUPUKAIINA U PETPECCU 4 2 2
5. 3ajaun 06yueHns 6e3 yunTes 4 2 2
Texyumii kouTpoib (KCP) 1
Uroro 36 8 8 17 19

IIpomexkyTouHas aTTecTANMS: 3a4ET

3aHATHSI CEMUHAPCKOTO TUIIA OPTaHU3YIOTCS, B TOM 4Hciie B (popMe MPaKTUUECKOM MOATOTOBKHU.

[TpakTHdeckasi MOATOTOBKA HaMpaBieHa Ha ()OPMUPOBAHKE U PA3BUTHE 3HAHHM, YMEHHUI U HaBBIKOB
MPUMEHEHUS COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHH, B TOM YHCJI€ OTEYECTBEHHOTO
MIPOU3BOICTBA, TIPH PEIICHUH 3a71a4 MPOo(heCCHOHATBHOMN IeATeTbHOCTH.

TCKyn.IHﬁ KOHTPOJIb YCIICBACMOCTU PCATIUIYCTCA B (I)OpMC CO6CCC,Z[OBE[HI/IH n Mo pe3yibTaTaM
BBITIOJTHCHHSA MMPAKTHUYCCKUX pa60T.

4. Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHOM padoThl 00yYAKOIIUXCS
CamocrosiTenpHas paboTa CTyJeHTa NMPU U3yYEeHUH NUCIHMIUIMHBI «BBeleHne B aHANW3 JaHHBIX U

I/ICKYCCTBeHHI)II\/'I HHTCIIJICKT) BKJIIIOYACT BBIMMOJIHCHUC HPAKTHYCCKHUX SallaHI/Iﬁ o KOHTPOJIEM

npenoaaBaresd U MOATrOTOBKY K 3a4CTYy.

KoHTponbHble BONpPOCH M MPaKkTUYECKHE 3aJaHus UId MPOBENEHHUS TEKYLIEro KOHTPOIS U
MIPOMEKYTOUYHOM aTTECTAIMK 10 UTOI'aM OCBOEHHUS JUCIUILIMHBI IPUBEACHBI B 11. 5.2.




5.

DoHJ OLIEHOYHBIX CpeaACTB A l'lpOMC)KyTO‘IHOfI aTTEeCTAllMHU IO JUCHUIIJIMHE

(MoayJ110), BKJIIOYAIOIIHIA:

5.1. OmnucaHue mIKaJ ONEHUBAHUS Pe3yJIbTATOB 00y4YeHHs MO JUCHUTIHHE
Yposens IlkaJja oueHuBaHusA cGOPMHUPOBAHHOCTH KOMIIETEHUUI
copmupoBa
HEY/OBJIETB | YAOBJIETBOP 04YeHb
HHOCTH JI0XO0 XOpo1Io OTJIMYHO NPeBOCX0IH
OpHUTEIbHO HTEJbHO XOpo1o
KOMIIETEHIH 0
i
(uHaUKaTOpa
JOCTHKEHHS He 3aureno 3a4TCHO
KOMIIeTEeHIIN
i)
OtcyTtcTBUE YpoBeHb
3HAHHUI 3HAHHUH B
TEOPETHHIECK | YpoBeHb o0BeEME, YpoBeHb
oro 3H21HI/H‘/’1 MusuManeH | 3HaHUH B COOTBETCTBYIO | YpOBEHb 3HaHUH B
Marepuana. ke 0 o0beMe, meM 3HaHUH B o0BeEME,
HeBo3moxxH MHHAMATLE JIOIYCTUMBIA | COOTBETCTBYIO | IpOrpaMMe o0BeEME, [IPEBBILIAI0
EY— OCTh X YPOBEHb meM TOITOTOBKH. COOTBETCTBY | LIEM
= OLICHUTH B — 3HAHUMH. porpamme Jonyieno FOLIEM IporpaMmy
TIOJIHOTY I/?MCJ'II/I * | Homymeno IOJATOTOBKH. HECKOJILKO porpaMmme IMOJCOTOBKH.
3HAHUU MECTO MHOTO Honymeno HECYIIECTBEHH | MOATOTOBKH,
BCJIEICTBHE VGBI HETrpyObIX HECKOJIbKO BIX OIIHMOOK 0e3
oTKaza by OIITHOOK. HEerpyObIX OIIHOOK.
OIINOKH.
oOyuarorier (0] 1187 (570 3
ocCs OT
OTBeETA.
OtcytcTBUE Iponemorct IIponemonctp | IIpoaemoncrp [Iponemoncr
MHHMMATBH | o p? OBAHLL HPOBAaHbI BCE HPOBAaHBI BCE [IponemMoHcT | pUpOBaHBI
bIX YMEHHM. P pup OCHOBHBIE OCHOBHBIE PUPOBaHbI BCE
pelieHun OCHOBHBIE
HeBo3moxxH YMEHHUSL. YMEHUSL. BCE OCHOBHBIC
CTaHJapPTHBl | YMEHHS.
OCTh Pemens! Bce Pemrens! Bce OCHOBHBIC YMEHUSL.
X 3a71a4 He Pemensr
OLIEHUTH OCHOBHbBIE OCHOBHbBIE YMEHUS. Pemensl Bce
MPOJIEMOHCT | THIOBBIE
HaJIu4ue. 3aJ1a4u C 3a7a4u C Periensl Bce | OCHOBHEIE
YMmenus . PUPOBaHbI 3a1a4H ¢
YMEHUH HErpyObIMU OTJEJIbHBIMHU OCHOBHbBIE 3aJa4u.
OCHOBHBIE HerpyObIMH
BCJICJICTBHE OIINOKAMHU. HEIOYETaMHu. 3agauu 0e3 BrinonHeHb!
YMEHHUSL. omunOKamMu.
OTKa3a BrimosHeHb! BrimosHeHBI OILIHOOK. BCE 3aJlaHUs
Nmenn BrimosHeHbI
oOyuaromier BCE 3aJaHus, B | Bce 3aJaHus, B | BEIIONIHEHB | B IIOJHOM
MECTO BCE 3aJIaHHS,
0oCs OT TOJIHOM MOJITHOM Bce 3a7aHus | o0beMe ¢
rpyOBIe HO HE B
OTBeETA. o0beMe, HO o0BeMe, HO B ITOJTHOM [IpUMEHEHNE
OIIIMOKH. IIOJIHOM
oOBeMe HEKOTOpBIE C HEKOTOpHBIE C o0ObeMe. M 3JIEMEHTOB
) HeJIOo4YeTaMU. HeIOYeTaMHU. TBOPUYECTBA.
OtcyTcTBUE Tipn
3JIEMEHTapH - Nmeercs IIponemoHcTp IIponemonct
oro ETaHIIa THEL MUHUMAaJIbH HUpOBaH [Ipogemonctp | pupoBaH IIponemonct
TPaKTHIeCK | sana f He BIii YypOBEHb | MPaKTUYECKUH | MPOBaH MPaKTU4ECK | PUPOBaH
OrO OIIbITA. . oﬂeMOHCT MPAKTAYECK OIIBIT MPaKTUYECKUH | Wil ONBIT TBOPYECKHI
Hannune HeBo3moxH E };BaHH Or'0 OIBITA pelIeHus OIIBIT peneHus MOJIXO0J K
IIPAKTUYECKOT | O OLIEHUTHh ﬁ EKTI/IHCCK ISt CTaHAaPTHBIX penieHus HECTaHAApPTH | PEIICHUIO
0 OIbITa HaJIN4Ke Hle) HABBIKI peuieHus 3a7a4 ¢ CTaHAAPTHBIX BIX 33J1a4 HECTaHAapTH
MIPaKTUUECK Viven ’ CTaHJApPTHBl | MUHUMAJIbHBI 3ama4 6e3 0e3 omuOOK | BIX 3aja4.
Or0 OIbITa MECTO X 3a7a4 C MU OIIHOOK U u
BCJICACTBHE DVEBIC HEKOTOPBIMH | HEAOYETaMHU HEJIOYETOB. HEJIOYETOB.
OTKaza Py HeJo4YeTaMu
OIIMOKH.
oOydJarorier
ocCs OT
OTBETA.

Ikana oneHKH NpH MPOMEKYTOYHOM aTTeCTAMHU




Ounenka

YPOBCHL MNOATrOTOBKH

IIpeBocxonHo

Bce komneTeHmy (4acTi KOMIIETEHIHIT), Ha GOpPMHPOBAHHE KOTOPHIX
HalpaBjeHa JUCLUIIINHA, CPOPMUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOTHO»

OTINYHO

3aureHo

Bce kommereHnmMu (4acTH KOMIIETEHIMI), Ha (OPMHUpPOBAHHE KOTOPBIX
HalpaBjeHa AUCIMIUINHA, CHOPMUPOBAHBI HA YPOBHE HE HIDKE «OTIHIHOY,
IpH 3TOM XOTA OBl OJHAa KOMIIETEHIMA c(OpMHpPOBaHA HA YPOBHE
COTITMIHO

OdeHp X0poIIo

Bce kommereHmmm (9acTé KOMIIETCHIHWI), Ha (OPMHPOBAHHE KOTOPBIX
HalpaBlieHa IUCLUIUINHA, CHOPMUPOBAHEI HA YPOBHE HE HIDKE «OUYCHb
XOPOLIO», IPH 3TOM XOTs OBl OJJHA KOMIIETSHIIUS C(OPMHUPOBaHa Ha yPOBHE
«OYEHb XOPOILIO»

Xopouio

Bcee kommereHImM (4acTH KOMIIETEHIMH), Ha (OPMHpPOBAHHE KOTOPBIX
HarpasjeHa JUCIUIUINHA, CPOPMUPOBAHBI HA YPOBHE HE HIKE «XOPOIIOY,
IpH 3TOM XOTA OBl OJHAa KOMIIETEHIHS c(OpMHpPOBaHA HA YpPOBHE
«XOPOIIO»

YI[OBJ'ICTBOpI/ITeJ'IBHO

Bce xomnereHumm (4acTH KOMIICTEHIMH), Ha ()OPMHPOBAHHE KOTOPBIX
HampapjeHa JAWUCUMIUIMHA, C(GOPMUPOBaHBl Ha YPOBHE HE HHUXE
«yIOBJICTBOPHUTENILHO», IpPU O3TOM XOTS OBl OJHA KOMIIETEHIIUS
c(hopMHUpOBaHa Ha YPOBHE «YJOBJIETBOPUTEIHEHO

HeynosnerBoputensHO

He 3aureno

Xorss  Obl  omHa  KoMmeTeHIMss ~ chopMHpOBaHa  Ha  YpOBHE
«HEYZOBIIETBOPUTEIBHO», HU OJIHA M3 KOMIIETEHLUH He copMupoBaHa Ha
YPOBHE «ILIIOXO»

ITnoxo

XoTst ObI O/IHa KOMIIETSHIIUS C(OPMHUPOBAHA HA YPOBHE «ILIIOXO

KpnTepuifl OLICHUBAHUSA OTBETOB HA TUIIOBLIC KOHTPOJBbHBLIEC BOIIPOCHI AJs COﬁece)IOBaHHﬂ H

BOIIPOCHI K 3a9€Ty

Pe3ynbTarsl oTBETA

Or1enka

CryzaeHT aan pa3BepHYTHI OTBET Ha BCE BOTPOCHI. 3a4TEHO

HEpa3BEPHYTHIN OTBET Ha BCE BOIIPOCHI.

CTy}leHT OTBETHUJI TOJIbKO Ha YaCTb BOIIPOCOB WK a1 | HC 3a4TCHO

Kpurepuii oneHuBaHNs NPAKTHYECCKUX 3aAaHUM

Pe3ynbrarhl paboThl

Onenka

3aJaHui, KOJ ¥ pe3yibTaTbl paboThI
MPEToAaBaTeNIo.

o0beMe U B CpOK. OmnucaHue BCEX JTAOB BEHIITOJIHCHHS

Bcee MPAKTUICCKUC 3aJlaHusA BBITIIOJIHCEHBI B IIOJTHOM | 3a4TCHO

IpeaCTaBJICHBI

Brimonnensl He  Bce MMPpaKTU4YCCKUe

BBIIIOJIHEHBI HE B IIOJHOM 00OBEMeE (Hpe,HCTaBJ'IeHO HEC
IIOJTHOC OIIMCAaHHUEC OTAIlOB BBIIIOJTHCHUA SaHaHHﬁ, Ko

3aJaHusg MM | HEC 3a4YTCHO




paboTaeT HEKOPPEKTHO, pe3yNIbTaThl PabOTHI HE
MPE/ICTABIICHBI TPETIOIABATEINIO).

IIkaja oueHKHU pe3yJIbTaTOB TECTUPOBAHUS

Bbanabl, % | Onenka chopMHpOBaHHOCTH
KOMIIeTEeHI[UH
80-100 3a4TEHO
0-79 HE 3a4TCHO

5.2. TumnoBble KOHTPOJIbHbIE 32/JaHUS WJIM MHbIEe MATEPHAJIbI, HEOOXO0AMMbIE 115
OLICHKH pPe3y/IbTaTOB 00y4eHMs

5.2.1. KoHTpoJabHbIe BONPOCHI

Bompoc Kon xommnereniuu
1. Yro Takoe MCKYCCTBEHHBINH HHTEILICKT? OIIK-2
2. Yro Takoe Cialblii (CHEUMANTH3UPOBAHHBIA MM  MPHKIAJHOMN) OITK-2
UCKYCCTBEHHBII HHTEIIEKT?
3. Yto Takoe CHIbHBIM UCKYCCTBEHHBIH HHTEIIEKT? OIlK-2
4. Yro Takoe 3KcIepTHAs cucteMa? OIIK-2
5. Yro Takoe MamMHHOE 00yUeHHE? OIIK-2
6. Yro Taxkoe aHAIU3 AAHHBIX? OIIK-2
7. Yro takoe obyueHue ¢ yuureaem? OIIK-2
8. Yro Takoe obyuaromias BbIoOpKa? OIIK-2
9. Yro Takoe obyueHne 6e3 yunrerns? OIIK-2
10. Yro takoe knaccudurars? OIIK-2
11. Yro Takoe perpeccus? OIlK-2
12. Yro takoe kinacrepusanms? OIIK-2
13. Yro Takoe nepapxudueckas Kiactepu3aris? OIIK-2

5.2.2. TunoBble KOHTPOJbHbIE BONPOCHI JJIs1 co0ecel0BaHUs JJ OLeHKH cOoOpPpMHPOBAHHOCTH
komnerenuuu OIIK-2.1

Ha cobecenoBanuu npoBepsieTcs, Kak CTyA€HT OCBOMJI OCHOBHBIE MOHATHS. OH JOJIKEH yMETh J1aBaTh
pa3BEpPHYTHIN OTBET HA CJEIYIOIINE BOIPOCHL.



YTto Takoe NCKYCCTBEHHBIN UHTEIIEKT?

Urto Takoe ciaabbli (CrenuaIn3upOBaHHbIN WIIH MTPUKIIATHON ) HCKYCCTBEHHBIN HHTEIIJIEKT?
UYro Takoe CUIbHBIA UCKYCCTBEHHbIN UHTEIUIEKT?

Uro Takoe rirybokoe ooyueHue?

UYro Takoe sKcrepTHas cucrema?

Urto Takoe MammHHOE 00y4eHHE?

Urto Takoe aHaIu3 JaHHBIX?

Urto Takoe oOyueHue ¢ yunurenaem?

© © N o gk~ w DN E

Yro Ttakoe oOyuarorias BbIOOpKa?

-
©

Uro Takoe obyueHue 6e3 yuurens?

-
=

Uro Takoe kiaccupukanms’?

-
o

Uro Takoe perpeccusi?

-
w

Urto Takoe Kiiactepusaius?

[
e

Yto Takoe HCpapXHUYCCKasig KJ'IaCTepI/BaI_II/ISI?

15. OcHOBHBIE OHMOJINOTEKH U IIporpaMMHBIC CPCACTBA AJIA PCUHICHUA 3aa4 aHallM3a JAHHBIX U
MAallIMHHOI'O 06y‘~IeHI/I$I.

5.2.3. TunoBblie NpaKkTHYECKHe 3aJaHNUS 1JIS1 OLeHKHU cpopmupoBanHocTH KomneTenunu OIIK-
4.2, OIIK-4.3

[TpakTrueckue 3a/1aHus HaMpaBieHbl HA (GOPMUPOBAHNE U KOHTPOIIb Y 00YYaIOIINUXCS KOMIETEHIIUN
OI1K-2.2, OTIK-2.3. [IpakTudecKkue 3a1aHus BBITIOTHSIOTCS B BUE Jupyter-HoOyTOyKa U IPEICTaBIISICT
co00i1 TOKyMEHT, COJIepKallliil ONMCaHHE BCEX 3TAIIOB BHIMOIHEHUS pabOThI, KO, Pe3yIbTaThl U

BBIBOJIbI.
1. Occe “Moe ro6rMMoe MPUITOKEHHE, UCTIONB3YIOIee TEXHOIOTHIO UCKYCCTBEHHOT'O UHTEIIIEKTa”
2. ITpakTryeckoe 3ananue “IIporpamma Ha Python “Yranait uncno”.

a. Hammcate mnporpammy, KoTopas yMmeeT HrpaTb C YEJIOBEKOM B Hrpy “Yragaid uucio”.
ITporpamma 3arajeiBaet ciydaitHo uncio ot 1 go 100. Yenosek pomkeH yragats ero. [yis 3Toro on
JieniaeT HECKOJIbKO (He Oosiee 7) MOMBITOK, HAa3bIBasi KAKOE-TO YKMCIIO B 3TOM jauana3one. Ha kaxmyio
MOTIBITKY YeJIOBEKa KOMIIBIOTEp TOBOPHT, yraJial 4ellOBeK MM HET, U B clydae, €ClId YeJIOBeK He
yrajgan, OOJbIIe WM MEHbBIIIE 3araJJaHHOe YMCIIO YMCIIa, HA3BAaHHOTO YeloBeKoM. HanmumuTe Takyro
nporpammy. s BBoga mH(popManuy 4enoBeKoM ucrmonb3yite pynkiuio input(). s BeiBoga -
print().
b. Peanusyiite mporpammy, urparoiiyio B urpy "Vramaii 4mcio", HO YEIOBEK M KOMITBIOTEP
MEHSIOTCS POJISIMH.
3. IIpakTnueckoe 3ananue “Pa3BenouyHblii aHAJIN3 TaHHBIX .
a. Haiinute nnTepecHbIe TaHHBIE, C KOTOPBIMH BbI XOTUTE paboTaTh. PekoMeH1yeMble
pecypcsl: https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenayercs paboraTh ¢ TAOJIMYHBIMU JAaHHBIMH B
HECKOJILKO JIECATKOB MPU3HAKOB (CTOJIOIIOB), HECKOJIBKO THICAY (CTPOK).
b. Onumure, 4YTO NPEICTABISIIOT U3 ce0sl 3TU JaHHBIE, KaKhe MPU3HAKH, [I0YEMY OHHM Bam
UHTEPECHBI.



C. [IpumenuTe K MaHHBIM MOAXOANINE METOABl OYUCTKH (OOpHOBI ¢ BBHIOpOCAMU W
MPOIMYIICHHBIMH 3HAYEHUSIMU) U BU3yanu3aiuu. CaenaiTe BbIBOJIBI.

d. Crenaiite BBIBOIBI

4, [TpakTuueckoe 3ananue “Pemenue 3axaun kiaccuuranuu u perpeccun’
a. Jnis naHHBIX W3 3a7aHus 3 ONpenenuTe, KaKoil MpHU3HAK BbI OyJeTe OINpenessiTh IO
ocTasibHBIM. UTO 3T0 3a 3ajaya: Ki1accupuKaluyl Wik perpeccuu?
b. [ToaroroBeTe  naHHbIE  (OTMAcCIITAOMPYHTE  KOJIMYECTBEHHble W OuHapu3yiTe
KaTeropuajbHble IPU3HAKH).
C. Paz6eiiTi BEIOOPKY Ha 00YYaronIyo U TECTOBYIO.
d. OOyunTe HECKOJIBKO METO/I0B MAIIMHHOTO 00y4eHus (He MeHee Tpex, Hampumep, KNN,
RandomForests, MLP). CpaBHuTE KauecTBO 3TUX METOAOB Ha 00yUaroiel U TeCTOBOI BHIOOPKAX.
e. Crenaiite BbIBOJIbI

S. [IpakTuueckoe 3ananue “Pemenue 3axaun Kiacrepusanuu’”.
a. JUis nanHbIX U3 3a1aHus 3 chopMyaHpyHTe 331a4y KilacTepru3aluy.
b. OOyuuTe HECKOJIBKO METO/OB KiIacTepu3aluu (He MeHee JBYX, Hampumep, k-means,

DBSCAN). OO0wbscuute Bam BbeIOOp. CpaBHUTE pe3yiabTaThl pabOThl aIrOPUTMOB, a TaK¥kKe
MOJIy4Y€HHBIE PE3YNIbTATHI C pe3ybTaTaMu paboThl METOIOB OOYUYEHHS C YUUTEIeM U3 3aaHus 4.
C. CnenaiiTe BEIBOBI

5.2.4. TunoBble TeCTOBbIE BONPOCHI 1Jis1 OLleHKHU cpopmupoBanHocTu komnerennuu OIK-2.1
Bce Bompochl aibTepHATHBHBIE

1. YTo Takoe UCKYCCTBEHHBIN UHTEIIEKT?

° HckycCcTBEHHBINM HHTEIIEKT — JTO IIPOrpaMma WK YCTPOHCTBO, UMUTUPYIOILIEE
MHTEJUIEKTyaJIbHbIE CIIOCOOHOCTH YETIOBEKA.
° HckyccTBEHHBIN HHTEIJIEKT — 3TO KHOEp-MEXaHUYECKOE YCTPOMCTBO, HAIOJIOBUHY —

4eJI0BEK, HAMoJIOBUHY — MaiinHa. [Tog HuM — 6oeBoe 11accu U3 rumnepceriaBa, ynpaniseMoe
MHUKPOIIPOLIECCOPOM, MOJHOCTBIO OPOHMPOBAHHOE, O4YEHb IIpouHoe. Ho cHapyxu — kuBas
4eJloBeYecKas TKaHb: MII0Th, KOKa, BOJIOCHI, KPOBb, BhIpAIllEHHbIE JIJIs1 KHOOPIOB.

° NckyccTBEeHHBIN MHTEIIEKT — 3TO UCKYCCTBEHHAsl HEHPOHHAs CETh, CIOCOOHAS K
00y4YEeHHIO U CaMOOOYUYEHHIO.

2. Yrto Takoe ciadblii HICKYCCTBEHHBIH MHTEIUIEKT?

° Cnalblil HICKYCCTBEHHBIM MHTEUIEKT - 3TO MPOrpamMma, yCTPOMCTBO WM TPOrpaMMHO-
anmnapaTHbIM KOMILIEKC, yMEIOLIas penarh TOJIbKO HEKOTOPBIM KJIACC MHTEJUIEKTYaIbHBIX 3a/1a4.
° Crna0bIif MCKYCCTBEHHBIN MHTEIUIEKT - 3T0 Kubopr monenu ot T-800 mo T-888.

° CnaOblif HCKYCCTBEHHBIN HHTEIUIEKT - 3TO OJHOCIOWHAS UCKYCCTBEHHAs! HEHPOHHAS CETh.

3. UYro Takoe CHIIbHBIA NCKYCCTBEHHBIN HHTEIICKT?

° CunpHBINA UCKYCCTBEHHBIN MHTEIUIEKT - 9TO IPOrpaMMa, YCTPONCTBO MIIM IPOrPaMMHO-
anmnapaTHbIM KOMILJIEKC, 10 CBOMM MHTEJIEKTYaJIbHBIM CIIOCOOHOCTSIM HU B YEM HE yCTyHaromiast
YEJIOBEKY.

° CuIIbHBIN UCKYCCTBEHHBIM MHTEJUIEKT - 3TO Kubopr mozaenu ot T-900 u BeIe.

° CubHBIN UCKYCCTBEHHBIN MHTEIIEKT - 3TO JII00ast riTy0oKast HepOHHAs CeTh, yMEIOoIast
pelarh 3aJauu KI1acCu(pUKaIKI U Perpeccuu.



4. Yro Takoe 3KcnepTHas cucreMa’?

° DKcrepTHas CUCTEMa - 3TO IIPOrpaMMHasi CCTeMa I03BOJISAONIasl pelaTh 3a1aun
HCKYCCTBEHHOT'O MHTEIJIJICKTA C TIOMOIIBIO MPaBMII, CPOPMYITUPOBAHHBIX IKCIIEPTOM,
COCTaBJIAIOLIMX 0a3y 3HAHUH O IIPEeIMETHOM 00IacTu.

° DKcIepTHas CUCTEMa - 3TO KOJUIEKTHB SKCIIEPTOB B JAHHOH NMpeIMETHOH 06acTH,
peLIaoIIUX UHTEIUIEKTYalbHbIE 3a1a4H.
° DKcnepTHas CUCTEMA - 3TO UCKYCCTBEHHAsi MHOI'OCJIOWHAsl HEHPOHHAs CETh.

5. Uro Takoe MammHHOE 00yueHue?

° MarmmnaHoe 00y4eHHe - 3TO MOAX0]I B UCKYCCTBEHHOM MHTEIUIEKTE, OCHOBAHHBIN Ha
MOCTPOEHUHU MOJIeJIeH (pellaroIuX MPaBuil) 1Mo JaHHBIM.

° MarmmnHoe o0y4deHue - 3TO CUucTeMa 00y4eHHUsI IPU MOMOIIY UH(GOPMALIMOHHBIX U
AJIEKTPOHHBIX TEXHOJIOTHUH.

° MarmaHoe 00y4eHHe - 3TO IeJIeHAIIPaBICHHOE 00bEKTUBHOE OTPAKECHHE
JIECTBUTEIbHOCTH

6. Yro Takoe aHAIU3 JAHHBIX?

° AHanu3 1aHHBIX - 9TO U3BJICYECHUE 3aKOHOMEPHOCTEN M 3HAHUM U3 TaHHBIX.

° AHanu3 JaHHBIX - 3TO MOAXO] B MAIMHHOM 00y4€HHH, OCHOBAHHBINH Ha MCIOJIb30BaHUU
II1yOOKHUX HEMPOHHBIX CETEH.

° AHanu3 NaHHBIX - 3TO U3BJICUEHUE 3aKOHOMEPHOCTEN C IIOMOILBIO 3HAHUH,

c(hopMyTUpPOBaHHBIX IKCIIEPTOM.

7. Yro Takoe oOyuatoras BbIOOpKa?

° OO6yuatoas BIOOpKa - 3TO HAOOP 00BEKTOB (BXO/I0B) C U3BECTHBIM JIJISI KAXKJIOTO OOBEKTA
3HaYeHHEM OTBeTa (BBIXO/a, METKH, LIEJIEBOM epeMeHHOM ).

° OO6yuatomas BIOOpKa - 5TO HAOOP 00BEKTOB, KOTOPHIE TIOJIL30BATENh BEIOUPAET JIJIsi CBOETO
o0OyueHusl.

° OO6yuatotas BIOOpKa - 3TO HAOOP 00BEKTOB, KOTOPHIE YEJIOBEK YAAISET U3 0a3bl JaHHBIX
U1 3P PEKTUBHOTO 00YUEHUSI.

8. Uro Ttakoe oOyueHHe ¢ yuureiaem?

° OO0yueHune ¢ yuuTeneM - 3TO TOCTPOESHNUE MOJIEIN IO TaHHBIM.

° OOydeHue ¢ yuyuTeleM - 3TO pelIeHHe 33/1a4 ¢ TOMOIIbI0 HHTEIUIEKTYaTbHOTO MTOMOITHHUKA.
° OOyueHue ¢ yuyuTeseM - 3TO 33/a4a pa3OreHus JaHHBIX Ha TPYIIIbI MOX0XKHUX APYT Ha Ipyra
00BEKTOB.

9. Uro Takoe oOy4yeHHE O3 yuuTels?

° OOyuenue 6e3 yuuTelns - 3TO YCTAHOBIIEHHE CTPYKTYPHBIX CBOMCTB HA0Opa 0OBEKTOB.

° OO6yuenue 6e3 yauTens - ’To 00y4ueHne YeI0oBeKa WM poOOTa MOJIe3HBIM HaBbIKaM 0€3
MHTEIIEKTYaTbHBIX TTIOMOIIIHUKOB.

° OOyuenune 6e3 yauTens - 3TO 3aj1a4a ONPEIeTICHUS 10 TaHHBIM KaTerOpHAIbHBIX 3HAYCHHH.

10. Yro Takoe knaccudukanms’?

° Knaccudukanus - 3170 3a1a4a 00ydeHUs ¢ y4UTeIeM, B KOTOPOH OTBET - 3TO HOMEP KJlacca.
[ ] KJ’IaCCI/Iq)I/IKaI_II/ISI - OTO 3aa4a OIMpCACIICHUS IO JaHHBIM YHCJIOBBIX 3HAYCHUH.
° Knaccudukanms - 370 3agada o0yueHus 6e3 yauTesns, B KOTOPOidl HEOOX0UMO pa3OuTh

JTAHHbIE HA TPYIIIBI TOX0XKUX OOBEKTOB.



11. Yro Takoe perpeccusi?

o Perpeccus - 310 3a7a4a 00y4eHuUs C yUuTeseM, B KOTOPOH OTBETHI MPUHUMAIOT
KOJINYECTBEHHbIE (YMCIIOBbIE) 3HAUEHUS.

° Perpeccus - 310 3a71a4a, B KOTOPOH HEOOXOIMMO pa3OUTh MHOXKECTBO OOBEKTOB HA TPYIIIIBI
IIOXOKHX JAPYT Ha JIpyra 0ObEKTOB.

o Perpeccus - 310 3a7a4a 00y4eHHUs C yUUuTeNIeM, B KOTOPOH HEOOXOIMMO OIPEAETUTh I10
JTAaHHBIM HOMeEp KJlacca.

12. Yro Takoe kiactepusamnus?

° Knacrepuzanus - 310 3a7aua 00y4eHus 6e3 yuuTess, B KOTOPOH HEOOXOMMO pa3OuTh
JAaHHBIC HaA I'PYIIIIbLI ITOXOXKUX 00BEKTOB.

° Knacrepuzanus - 310 331a4a 00y4eHUs C yUUTEIEM, B KOTOPOH HEOOXOMMO ONIPEICITUTh
10 JaHHBIM HOMCP KJiacca.

° Knacrepusanus - 3To 3a7aua 00y4YCeHHUs C YUUTEIIEM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJIMYECCTBCHHBIC 3HAUYCHMU.

13. Yro Takoe nepapxuueckas KjiacTepusarus?

° Hepapxuueckas kiactepusanus - 3To 3aja4ya o0yueHus 0e3 yuuTelis, B KOTOpou
HEO0OXOIUMO MTOCTPOUTH UEPAPXHUIO OOBEKTOB, B KOTOPOIl BEPIIIMHE COOTBETCTBYET «KIIACTEP»,
coJep KaIiii Bce 00BEKTHI, M Ha KaXKI0M YPOBHE KaXKIbIi KJIacTep pa30uBaeTcs Ha ABa Win 0ojee
MOJIKJIACTEPOB.

° Nepapxuueckas KiacTepusalys - 3To 3ajia4a Kjiaccu(uKaluu, B KOTOPOH Kax bl O0BEKT
MOET UMETh HECKOJIBKO METOK.
° Nepapxuueckas KiacTepusalys - 3T0 METOJI PEeLIeHHS 3aauu KJIacTepU3alii C IOMOIIbBIO

UepapXyuu HEUPOHHBIX CETEH.

Caenyouiue BONPoChI MPeInoiaraioT BBOA YUcJ/a.
OTBet ciemyer 3amucaTh B CKOOKaXx.

14. Poct JIeTel B rpymnmne ACTCKOro caga 3agacTcs CICAYOINMHA 3HAYCHUAMUA (B CM.)Z

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

° Haiigure menuany ()
° Haiigure HuxHMA KBapTUIH ()
° Haiigure BepxHuuii kBapThihb ()

15. Bec neteii B rpyIime JI€TCKOTO cajia 3a/1aeTcsl 3HAYCHUSAMH (B Kr):

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

) Beruncnute cpennee ()
° BBbIUKCIINTE HECMELICHHYIO OLEHKY aucrepenn S° ()
° Ha ocHOBe HECMEIIIEHHOM OLIEHKH JUCIICPCHH BBIYUCIIUTE OIIEHKY CPEIHEKBAAPATHICCKOTO

OTKJIOHEHHS S ()
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16. Ha TectoBoii BeiOOpKe, conepskatieit 2000 n3o0pakeHuit KOTUKOB U cobayek (950 KOTHKOB,

1050 cobauek), HeliponHas ceth coBepuimia 202 ommOku: 76 KOTUKOB ObLTH

KJIAaCCU(UITUPOBAHBI KaK co0auku, a 126 cobauek — kak KOTUKU. CUUTAasl MOJOKUTEITHLHBIM
KJ1acc cobaueK, BEIUUCIUTE METPUKU:

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

OTBeT OKpyriauTe 10 3 NpaBUILHBIX HUQP MOCIE TeCATUYHON TOYKH.

6. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 00ecniedeHne THCIIUTTHHBI

a) OCHOBHasI TUTEpaTypa:

1.

2.

A. Géron Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow:
Concepts, Tools, and Techniques to Build Intelligent Systems. 2nd Edition. O’Reilly Media.
2019. Pyc. nep. 1-ro uznanus: O. Kepon [IpuknagHoe MammaHOe 00y4eHUE C TOMOIIIBIO
Scikit-Learn u TensorFlow. OOO [Iuanektuka. 2018.

A.C. Miiller, S. Guido Introduction to Machine Learning with Python: A Guide for Data
Scientists. Pyc. niep.: A. Mrosuiep, C. I'Buno BeeaeHue B MaliuHHOE 00YYESHHE C TOMOIIIBIO
Python. Bunssimc, 2017.

0) AONOJIHUTENbHAS INTEpaTypa:

1.

2.

G. James, D. Witten, T. Hastie, R. Tibshirani An Introduction to Statistical Learning with
Applications in R. Springer, 2013. https://faculty.marshall.usc.edu/gareth-james/ISL/

Pyc. nep.: I'. JIxxeiime, . Yurton, T. Xactu, P. Tubmupanu Beenenue B craTuctuyeckoe
obyuenue ¢ npumepamu Ha si3eike R. JIMK Ilpecc, 2016.

T. Hastie, R. Tibshirani, J. Friedman. The Elements of Statistical Learning: Data Mining,
Inference, and Prediction. 2nd Edition. Springer, 2009 http://www-
stat.stanford.edu/~tibs/ElemStatLearn/

B) mporpammHoe obecriedenne u HTepHeT-pecypchl:

1.
2.

3.

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

Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/

Google colaboratory colab.research.google.com

7. MaTepuajJbHO-TeXHHYeCKoe o0ecnedeHue T CHUTIIHHBI

[ToMemienust mpeacTaBisAOT coOoOW ydeOHbIE ayAMTOPUHU JUISL NPOBEACHUS Y4eOHBIX 3aHITHH,
IPEIYCMOTPEHHBIX TMpOrpaMMol  (JIEKIIMOHHOTO THUIMA), OCHAIIEHHbIE O000pyJOBaHHEM U
TEXHUYECKUMU CPECTBaMH 00ydeHUsI.

[ToMenieHus a1 CaMOCTOSATEIbHOM pa6OTI>I o6yqa101uchsi OCHaIlICHbI KOMHBIOTCpHOﬁ TEXHHUKOH C

BO3MOXXHOCTBIO TOJKIIOUEHHsI K ceTu «VHTepHeT» u oOecreueHbl JOCTYNOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENbHYIO CPEy.

[Tporpamma coctaBneHa B coorBercTBHM ¢ TpeboBanusiMu OC HHI'Y nampaBieHus: moaroToBKU
09.03.03 Ilpuknannas nuHGopMaTHKA.
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CocTaBUTENb: H.YO. 30m0TBIX

Penenzent(b1)

3aBeayromuii kadenpoit AI'JIM H.1O. 3o0m01BIX

HporpaMMa 0;106peHa Ha 3aCC€JaHuHu MCTOI[PI“ICCKOﬁ KOMUCCUHU HUHCTHUTYTaA PIH(bOpMaI_[I/IOHHBIX
TGXHOHOFHﬁ, MaTeMAaTHKU U MEXaHUKH
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