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1. Mecto nucuuniannbl B crpykrype OITOII

JuciunivHa «BBenenue B aHamm3 JaHHBIX W UCKYCCTBEHHBIH HMHTEIUICKT)» OTHOCHUTCS K OJIOKY
¢baxynpratuBHbIX aucumind OT/1.05 yueOHOTO MI1aHA.

Llenpio OCBOEHUS NUCHMIUIMHBI «BBelneHne B aHaANM3 AAHHBIX U HCKYCCTBEHHBIN HHTEIUIEKT»
ABISICTCA (POPMHUPOBAHUE COOTBETCTBYIOIIUX KOMIIETEHIIMHA B COOTBETCTBUH C LIEISIMUA 00pa30BaTeIbHOM
IPOrpaMMBbl, BKIIIOYAIOIIMMH 3HAHUS 00 MCKYCCTBEHHOM MHTEIICKTE, IPAKTHYECKUE HABBIKK PabOTHI C
COBPEMEHHBIMU BBIUYUCIIUTEIILHBIMA CHUCTEMaMH, HEOOXOAMMBIE Uil pPEIICHHs MaTeMaTUYeCKHX |
bu3MUeCKHX 3a1ad.

2. Ilnanupyemble pe3yJibTaThl 00y4eHHs M0 JUCHUIINHE, COOTHECEHHbIE ¢ TUIAHUPYEMbIMU
pe3yJibTaTaMH OCBOeHHS 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIIETEHIIMAMHA U MHAHUKATOPAMU
JOCTHKEHHSI KOMIIeTeHIUi)

®opmupyemblie | Ilnanupyemblie pe3yabTaThl 00y4eHUsI 0 JUCHUILIUHE (MOLYJIIO),
KOMIIeTeHLMH B COOTBETCTBHMM C HHANMKATOPOM JOCTHKEHHsI KOMIIETEHIINU
HaumenoBanue
(kom, comepkaHme HHAMKATOP 10CTHKEHHUS OUCHOUHOTO
KOMIIETEHIINN) KOMIIETeHIINH Pe3yabTaThl 00yueHus
(xon, conepxxaHue 10 JMCHUILINHE cpeactea
WHAMKATOPa)
OIIK-4. Criocoben | OIIK-4.1. 3naer, kak 3HATb. COBPEMEHHBIE CobecenoBanue
MOHUMATh HCIOJIb30BaTh nHGOPMALMOHHBIE TEXHOJIOTHU U Tect
MPUHLUIEL PabOThl | HHQOPMALIMOHHO KJ1acCU(UKALHMIO TPOrPaMMHBIX [IpakTuueckoe
COBPEMCHHBIX KOMMYHUKAalTUOHHBIC CpCACTB U BO3MOXXHOCTHU UX 3aJaHueC
WHPOPMALMOHHBIX | TEXHOJIOTUH MTPH TIOUCKE NPUMEHEHUS ISl PELLIEHUS

TEXHOJIOTHH U
HCIIOJIB30BaTh NX
JUTSL peLIeHUs
3aja4
npodecCHOHANTBEHO
W eI TeIbHOCTH

Heo0X0MMoH HH(pOpPMAaLIH.

OIIK-4.2. YMmeeT
HIPOECKTUPOBATH PELICHUE
KOHKDPETHOH 3aJ1a4uM IIPOEKTa,
BBIOMpAs ONITUMATBHBIN
croco0 ee pemeHus, UCXOAs U3
JEHCTBYIOLINX IIPABOBBIX HOPM
U UMEIOIINXCS pECYPCOB U
OTpaHUYECHUH.

OIIK-4.3. 3HaeT COBpeMEHHBIE
MHTEPaKTHBHBIE TPOTPAMMHBIE
KOMIUTEKCHI JUIsl BBITIOJTHEHUS U
pEeNaKTUPOBAaHUS TEKCTOB,
M300paXKeHUH U YepTexei.

OIIK-4.4. Y™meeT
WCIIOJIb30BaTh COBPEMEHHBIC
CpEeJCTBa aBTOMATH3AIIHH-

OIIK-4.5. Bmageer
COBPEMEHHBIMU
MPOrpaMMHBIMU CPEACTBAMU
MOJArOTOBKH KOHCTPYKTOPCKO-
TEXHOJIOTHYECKON
JIOKyMEHTAITIH

MPpaKTUYCCKUX 3a1a4.

YMeTb: peraTh NpakTUIECKHe
3aJ]a9u ¢ IOMOIIBIO COBPEMEHHBIX
UHQOPMAITMOHHBIX TEXHOJIOTHH U
KJIacCU(HUKAINHN POTPAMMHBIX
CPENCTB.

BJ'[aJIeTl): MMPAKTUYCCKUM QOIIBITOM
IMPUMECHCHUA COBPEMCHHBIX
UHQOPMAITMOHHBIX TEXHOJIOTHH 1
KJIacCU(HKAIIUK TPOrPAMMHBIX
CPEICTB ISl PEIICHUSI
NPaKTHYECKUX 33134
npoQeCcCHOHATLHON IEATETLHOCTH.




3. CTpykTypa U coepkaHHue IUCUUILITHHBI

3.1. Tpya10eMKOCTh JUCHUIJIMHBI

Ounas popma oOydeHHS

6 cemectp
OO0mas TpyJ0€MKOCTh 1 3ET
Yacos 1o yueOHOMY TUTaHy 36
B TOM YHUCJIC
ayJIMTOPHBIC 3aHATHS (KOHTAKTHas paboTa):
- 3aHSTHS JIEKIIMOHHOTO TUTIA 8
- 3aHSTHSI CEMUHAPCKOTO TUTIA
- rekymuii koutpoiib (KCP) 1
camocTosTellbHas paboTa 19

IIpomexyTouHast arrecTanus — 3a4eT

3.2. Coneprxkanue Q¥ CHUANINHbBI

B ToM uucie

KonraktHas pabora (pab6ora Bo | Cam
B3aMMO/EHCTBUM € 0CcTO
npemnojaBarejieM), yacol. 13 HUX | siTena
bHasl
pabo
HaumeHoBaHMe M KpaTKoe co/iep:KaHue Bcero
3ansar | 3anar Ta
pa3/ae/ioB M TeM AMCUUILIHHBI (dacel) | 3ansaTus
us us 00yu
JEeKIUOHH Bcer
ceMHH | jadop alom
oro 0
apCKo | aTOpH eroc
THIA
ro oro s,
THNA | THNA qac
bl
1. TTocTaHOBKM M IPUMEPHI 3a1a4 2 4
2. Beenenue B s13bIk Python 2 4
3. OnucarenbHas CTaTUCTUKA U Pa3BEJOYHBIN 5 5 4
aHaJIn3 JaHHBIX
4. 3agaun K1accuUKaIUU U PETPECCHH 2 2 4
5. 3agauun oOyueHus 6e3 yuuTens 2 2 4
Hroro 36 8 8 20

3aHATUS CEMUHAPCKOTO TUIIA OPTaHU3YIOTCS, B TOM YKCiIe B (hopMe MPAKTHYECKON OATOTOBKH.
[IpakTuyeckast moAroTOBKa HalpaBjieHa Ha (OPMUPOBAHUE U Pa3BUTHE 3HAHHM, YMEHUIN U HAaBBIKOB

MNPUMCHCHUSA COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHBIX TCXHOHOTHﬁ,

MMPOU3BOACTBA, IPHU PCHICHUHN 3a/1a1 HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTH.

B TOM 4YHCJIC OTCUYCCTBCHHOI'O




Tekymuid KOHTPOJb YCHEBAEMOCTH peanusyercs B (opme colOeceaoBaHUS, TECTHUPOBAHUS U
MPAKTUYECKUX 3aJaHHI.

[TpomexxyTodHast aTTecTaus IPOXOIUT B TPAAUIIMOHHON (hopme (3aderT).
4. YueOHO-MeTOoAuYecKOoe o0ecneyeHne caMoCTOsATeIbHOI padoThl 00y4a0IIMXCs

CamMocTrosTenbHas pa60Ta CTyACHTA MNpU U3YYCHUU AUCHUIIIIMHBI «BBeneHue B aHanu3 JAHHBIX U
HCKYCCTBGHHBIﬁ HWHTCJIJICKT» BKIKOYACT BBIIIOJIHCHHUEC IIPAKTUYCCKUX SaI[aHI/Iﬁ moa KOHTPOJIEM
nperoaaBaTeyid U MOATOTOBKY K 3a4CTy.

KOHTpOJ’IBHHe U TECTOBBIC BOIIPOCHI, MPAKTHYCCKUC 3adaHUA JId INPOBCACHUSA TEKYIICIO KOHTPOJA U
HpOMGX(YTOqHOﬁ aTTeCTalliy 110 UTOraM OCBOCHHUA JUCIHUIIIIMHBI IPUBEACHEI B II. 5.2.

5. ®OH/I OLEHOYHBIX CPEICTB ISl MPOMEKYTOYHOIM ATTECTAIIMH 110 AUCIHILTHHE (MOXYJIIO),
BKJIIOYAIOIINHN:
5.1. Onucanue HIKAJ OLEHUBAHUS Pe3yJIbTATOB 00y4eHHs O M CUHUILIHHE



YpoBeHb

IIxana oneHuBaHusA ChOPMUPOBAHHOCTH KOMIIETEHIIUI

chopmupo
HeYy/I0BJIe J10BJIETB
BAHHOCTH Y Y O0YeHb NpeBoCcxo
J10X0 TBOPHUTE] | OPUTEIbH XOpOIIo OTJIMYHO
KOMIIETEHI] p p p X0pOILo JTHO
_— bHO 0
(MHIUKATO
pa
JOCTHKEHU
a He 3auteno 3auTeHo
KOMIIETEHI]
uif)
OtcyTCcTB
W€ 3HAHUU
TEOpEeTHYE Vposens
VYpoBeHb .
cKoro VYpoBenp | Munuman P . 3HaHUU B YpoBeHb v
. 3HAHUH B . OBCHb
MatTepuala | spya it BHO o0Beme, 3HAHUH B P .
o0BeMe, 3HAHUH B
HIDKE JIOITyCTUM COOTBETCTB | 00BbeMe,
. COOTBETCTB o0BeMme,
MHUHHMAaJb | bIM FOIIEM COOTBETCT
HeBo3mox YIOIIEM y MIPEBBIIIA
HBIX OBCHb nporpaMme | BYIOIIEM
3 HOCTB yp = nporpamme porp y FOLLIEM
JHAHWUA TpeOOBaHM | 3HAHUH. IOATOTOBKHU | IpOrpamMm
OLCHUTH - i IIOATOTOBKU il nporpamMmm
u. Umenmm OITyIICH . JlonymieHo | €
HOJIHOTY Y . Honmymieno Y y
o MECTO 0 MHOTO HECKOJIBKO | IMOJITOTOBK
SHaHWU 5 5 HECKOJBKO 5 [IOATOTOBK
rpyObIie HE BIX HECyIecTBe | U, 0e3
Beencteu | TPY Py HerpyObIX i ’ H.
OITUOKHU. OIINOKH. HHEBIX OmnOoK.
€ OTKaza OmmMGoK
0GyHato ommrboK
erocsi ot
OTBETa




[TIponemonc [Iponemon
[IponemoH | TpupoBansl | [IponemMoHC | cTpupOBaH
CTPUPOBAH | BCE TPUPOBAHBI | bI BCE [Iponemon
OrcyretB | [py
Bl OCHOBHBIE BCE OCHOBHBIE€ | CTPUPOBAH
ue pereHuu
OCHOBHBIC | YMEHHUS. OCHOBHEIE YMEHUS, bl BCE
YMEHHUS. Pemrenst YMEHHUS. pelIeHBI OCHOBHEIE
HBIX BIX 337124
. Pemensr BCE Pemennr BCE YMEHMUS,
YMEHHH. He
THUIIOBBIE OCHOBHEIE BCE OCHOBHBIC | PEIICHBI
HeBo3mMox | ponemon
3aJ1a4M C 3aJ1a4M C OCHOBHEIE 3a7a4d ¢ BCE
HOCTb
CTpUpOBaH HerpyObIM | HErpyObIMH | 3a7a4H. OTAEIbHLI | OCHOBHEIE
OLIEHUTDH
Ymenus bl u omunbkamu. | BeimomHen | mu 3a1auu.
HaJIn4yue
. OCHOBHBIC | (/1116 kamu | Boimosinen | bl Bee HecylecT | BeimonHen
YMCHHUU YMEHHUS.
BI BCE 3aJaHMs, B BEHHBIM Bl BCE
BCJIEICTBH
BrimonHeH | 3amanus, B IIOJTHOM HemoueTra | 3amaHusd, B
€ OTKasa Nmenn
BI BCE [IOJTHOM o0beMe, HO | MU, [IOJTHOM
oGyuarory | MECTO
6 3aJaHM, o0beMe, HO | HEKOTOpbIE | BBIIIOJIHEH | 00beMe
erocs oT I'pyoOBIC 5
HO HE B HEKOTOPEIE | C Bl BCE e3
OTBETA OLIMOKHU. p
IIOJIHOM c HEIOYETaMHU | 3aJaHUSI B | HEJOUYETOB
o0BeEME. HeA0YEeTaMH IIOJIHOM
oonbeMe.
OTtcyTCcTB
ue Ilpu Nwmeercs
pnagenus | PEMCHAM 1 mmars 0 [Tponemon
. OJIEMOHC
Marepuan CTAHNAPTH | i p [Iponemonc | crpupoBan | [Ipogemon
BIX 3aJa4 TPUPOBAHBI
OM. Habop 5 TPUPOBaHbl | bl HABBIKK | CTPUPOBAH
a30BbIE
Hesozmox | H€ HaBBLIKOB 0a30BbIE npu TBOPYECKHU
IIPOIEMOH HaBBIKU TpU .
HOCTb IS HaBBIKM MPU | PEIICHUH | U MOAXOM
CTPUPOBaH PCHICHNHA
H OLIEHUTH perieHus perieHnn HECTaHJap | K
HaBbIKH BI 6a30BEIC CTaHJAapTHEBI
HaJIn4yne CTaHJapTH CTaHJAPTHBI | THHIX pelIeHuto
HaBBIKH. X 3a/1a4 ¢
HaBBIKOB BIX 3a7a4 C x 3a7a4 0e3 | 3aja4y 6e3 | HecTaHaap
HEKOTOPBIM 5 5
BCJIEACTBU HEKOTOPEI OoIIn0OOK U OIIMOOK U | THBIX
Hmenn p "
€ OTKaza MECTO MU HEIOYETOB. | HEJOYETOB | 3a7ad.
5 HeJIOoUYeTaMHU
o0yyarong rpyGbie Hemo4deTa
erocs oT OIMIMBKI MHU.
OTBETA




IIkaja oneHKH NpH MPOMEKYTOYHOM aTTeCTALMHU

Ounenka

YpoBeHb NOATOTOBKH

3a4TCHO

IIpeBocxoaHo

Bce xoMrieTeHInmM (YacT KOMIIETEHIIMI ), HA ()OPMHUPOBAHUE
KOTOPBIX HalpaBjeHa AUCLUILINHA, CPOPMHUPOBAHBI HA YPOBHE
HE HI)KE «IIPEBOCXOIHO

OTJIINYHO

Bce xommereHuuu (4actv KOMIIETEHIUI), Ha (OpMUPOBAHUE
KOTOPBIX HAMpaBJICHA AUCIUILINHA, CHOPMUPOBAHEI HA YPOBHE
HE HUXXE «OTIUYHO», MPHU 3TOM XOTsI Obl OJHA KOMIIETEHIIHUS
chopMHUPOBaHA HA YPOBHE OTIUTHOY

OueHb XOpOoIIIo

Bce xommereHuuu (4actv KOMIIETEHIUI), Ha (OpMUPOBAHUE
KOTOPBIX HalpaplieHa AUCHUIUIMHA, COPMHUPOBAHBI HA YPOBHE
HE HIDKE «OYEHb XOpOIIO», MHpH ATOM XOTS Obl 0OjHA
KOMIIETEHIHs cOpMUPOBAHA HA YPOBHE «OUYCHD XOPOIIIO»

Xopomo

Bce xommereHuuu (4acTv KOMIIETEHIUH), Ha (OpMUPOBAHUE
KOTOPBIX HalpaplieHa AUCUUIUIMHA, COPMHUPOBAHBI HA YPOBHE
HE HUXKE «XOpOILO», MPU ITOM XOTS Obl OAHA KOMIETECHIIUS
copMHpOBaHa HA YPOBHE «XOPOIIO»

Y 10BIIETBOPUTEIILHO

Bce xommereHuuu (4acTh KOMIIETEHIUI), Ha (OpPMUPOBAHUE
KOTOPBIX HalpapiieHa AUCLUIUIMHA, COPMHUPOBAHBI HA YPOBHE
HE HMXE «YyJIOBJIETBOPHUTEIBbHO», NIPU 3TOM XOTS Obl OjHA
KOMIIETEHIMsI cPOPMUPOBAHA HA YPOBHE «YAOBIETBOPUTEIHHOY

HE
3a4YTCHO

Hey,I[OBJ'IeTB OpHUTCJIIbH
(0)

XoTrss Obl OJHa KOMIIETEHIMS Cc(HOpMUpOBaHA Ha YpPOBHE
«HEYAOBIETBOPUTEIBHO», HHM OJHA U3 KOMIIETCHUUH He
chOpMHPOBaHA HA YPOBHE «ILIOXO)

Ilnoxo

Xots Obl ogHa KoMmmeTeHIUs chopMHpOBaHa Ha YpOBHE
«ILIIOXO»

KpuTepuii oneHUBaHNS 0TBETOB HA THIOBbIE KOHTPOJbHBIC BONPOCHI IS CO0eCeJOBAHUA 1

BOIIPOCKHI K 3a4Y€TY

Pe3ynbTarhl OTBETA Onenka
CryzeHT nan pa3BepHYThI OTBET Ha BCe 3a4TEHO
BOIIPOCBL.
CryzaeHT OTBETHII TOJIBKO HA YacTh BOIIPOCOB HE 3a4TEHO
WJIY Q)T HEPa3BEPHYTHIM OTBET HA BCE BOIPOCHI.

Kpurepuii oueHnBaHNs NPAKTHYECKUX 3aaHUI

Pe3ynbTathl paboThl

Onenka

Bce npakTuueckue 3aaHusl BBIIOJIHEHBI B 3aYTEHO
MOJIHOM 00beMe U B cpok. OmnucaHue Bcex
9TAIoB BBINOJIHEHHUS 33JaHUH, KO U
pe3ynbTaThl paboThl MPEICTaBICHbI
IIPENOAaBaTelIIo.

BrmmosHeHEI HE Bee MMPAKTUYCCKHUE 3a/IaHUA UITNU HE 3a4TCHO
BBITTOJTHEHBI HE B TIOJIHOM 00beMe
(mpencraBiieHO HE MTOJTHOE ONHCAHUE ITATIOB
BBITIOJTHEHUS 33]JaHUH, KOJl paboTaer




HEKOPPEKTHO, Pe3yJIbTaThl Pa0OTHl HE
IIPEJCTABIICHBI IPENOAABATENIO).

IlIxana omeHKH PE3YJbTATOB TCCTUPOBAHUA

Bamabl, % | Onenka cpopMHpPOBAHHOCTH
KOMIIeTeHIIU T
80-100 3a4TEHO
0-79 HE 3a4TCHO
5.2. TunoBble KOHTPOJIbHBbIE 32IaHUS] UJIH HHBbIE MATEPHAJIbI, HE00X0AMMBbIE /1JI51 OLEHKH

pe3yJabTaToB 00y4YeHust

5.2.1. Bonipochl K 3a4eTy 1o qucuumnjiuHe «BBeseHre B aHau3 JaHHBIX U UCKYCCTBEHHBIN HHTEIIEKT»
1J1s1 oneHKH copmupoBanHocTu komnerenunu OIIK-4

Bonpoc Koxa xomnereniuu

1. YTto Takoe NCKYCCTBEHHBIN UHTEIIEKT? OIIK-4
2. Uro Takoe cnaOblii (CHeNMaTU3UPOBAHHBIN WM TMPHUKIAIHON) OIIK-4
HCKYCCTBEHHBIA MHTEJIJICKT?

3 UT0 Tako€ CUJIbHBII UCKYCCTBEHHbIN MHTEIUIEKT? OIIK-4
4 UYro Takoe 3KcrepTHasl cucrema? OIIK-4
5. Uro Takoe MalmHHOe o0yueHue? OIIK-4
6. Yro Takoe aHaIN3 JAHHBIX? OIIK-4
7 Uro Takoe oOydeHue ¢ yuutenem? OIIK-4
8 Yro Takoe obydaromiasi BIOopka? OIIK-4
9. UTto Takoe 00yueHue 6e3 yuurens? OIIK-4
10. Uro Takoe knaccudpukanus? OIIK-4
11. Uro Takoe perpeccus? OIIK-4
12. UTto Takoe Kiactepusanus’? OIIK-4
13. UTto Takoe nepapxuyeckasl KjiacTepusanus? OIIK-4

5.2.2. TunoBble KOHTPOJbHbIE BONPOCHI /sl coOeceJOBAHMA /Il OLEHKH COPMHPOBAHHOCTH
komnerenuun _OIIK-4 (unaukarop komnerennun OIIK 4.1)

Ha cobecenoBanum nposepsieTcsi, Kak CTyI€HT OCBOMJI OCHOBHbIE MOHATUS. OH JOJDKEH YMETh JlaBaThb
Pa3BEepHYTHII OTBET Ha CIEAYIOLIUE BOPOCHI.

UYT0 Takoe NCKYCCTBEHHBIM NHTEIUIEKT?

Uro Takoe cialblii (Crenuain3upoBaHHBINA W MIPUKIIATHON) UCKYCCTBEHHBIN MHTEIUICKT?
UTO Takoe CUIIBHBII UCKYCCTBEHHBIN MHTEIIEKT?

Urto Takoe rirybokoe o0yueHue?

Urto Takoe 3KcnepTHas cucrema?

Urto Takoe MammHHOE O0y4eHwHe?

© o U A W NP



7. Yro Takoe aHaN3 JAaHHBIX?
Yro takoe oOydeHue ¢ yuurenaem?

Urto Takoe oOyuaromas BbIOOpKa?

10.  Yro Ttakoe oOydeHue 6e3 yuurens?

11. Uro Takoe kiaccudukamus?

12. Uro Takoe perpeccusi?

13. Urto Takoe Kiactepusarus’?

14. UYro Takoe nepapxuueckas KiacTtepusanus?

15. OcHOBHBIC OMOJIMOTEKH W MPOrPaMMHBIC CPEJICTBA Ul PEIICHUS 3ajad aHAIW3a JaHHBIX U

MalIMHHOTO 00yYeHUSI.

5.2.3. TunoBble NpaKTHYeCKUE 3aJaHUsl ISl OlleHKH cpopmMupoBanHocTH KommneTenuun _OIIK-4

[TpakTHdeckue 3aJaHus HAIPABJIICHB Ha (OPMHUPOBAHUE M KOHTPOIb y OOYYAIONIMXCS WHAUKATOPOB
kommnereniuii OI1K-4.2, OIIK-4.3. [Ipaktuueckue 3aqanus BBIMOJIHSIOTCS B BuUie Jupyter-HOyTOyKa U
MpeJICTaBIseT co00M JOKYMEHT, COJACpIKAIIUi OINMUCAHUE BCEX OTAIlOB BBHITIOIHEHHS pPabOTHI, KO,
pe3yIbTAThI U BHIBOIBI.

1. Dcce “Moe 11006rMoe MPUITI0KEHHE, UCTIONB3YIOIIEe TEXHOJIOTHUIO HCKYCCTBEHHOTO MHTEJUIEKTA
2. [TpakTnueckoe 3ananue “IIporpamma Ha Python “Yranait uncio”.
a. Hanucats nporpammy, KOTOpast yMEeT UrpaTh ¢ 4EJIOBEKOM B Urpy “VYranai umucio”. Ilporpamma

3ara/ipIBaet ciay4aitno uncio ot 1 1o 100. YenoBek nomKeH yraaats ero. st 3Toro oH AenaeT HeCKOJIbKO
(He Oozee 7) MONBITOK, Ha3bIBas KaKOE-TO YHCIIO B 3TOM JuanazoHe. Ha KaXIyro MOIBITKY YeloBeKa
KOMITBIOTEp TOBOPHT, yraial YeIOBEK WM HET, U B CITydyae, €CIIM YeJIOBEK He yrazail, OOJbIle Wi MEHbIIEe
3araJJaHHOE YHUCJIO 4YHWClla, Ha3BaHHOTO uYesloBeKoM. HamummmTe Takyro mnporpammy. Jlns BBona
UH(POPMAIIMU YeIOBEKOM UcTob3yiTe GyHkimto input(). s Beioaa - print().

b. Peanusyiite mporpammy, urpatoiyo B urpy "Yranai uncio", HO 4eJIOBEK U KOMIIBIOTEP MEHSIOTCSA
POJISIMH.

3. [IpakTnueckoe 3ananue “PazBeouyHbINi aHATU3 TaHHBIX .

1. Haiigute nnTepecHble JaHHBIE, C KOTOPBIMU BBl XOTUTE padoTaTh. PEKOMEeHTyMble pecypChl:

https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenayercs paboTath ¢ TAOMIUYHBIMU JAHHBIMUA B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJOI1I0B), HECKOJIBKO THICSY (CTPOK).

2. Onummure, YTO MPEJCTABISIOT U3 ce0s 3TU TaHHBIE, KaKKe MPU3HAKH, TOYEMY OHH BaM UHTEPECHBI.
3. [IpumenuTe K JaHHBIM MOAXOJSALINE METO/Ib OUUCTKH (O0pHOBI ¢ BBIOpOCAMU U MPOMYIEHHBIMU
3HAYCHHMSIMU) U BU3yanu3anuu. CrenainTe BEIBOJIBI.

4, CremnaiiTe BBIBOIBI

4. [IpakTruyeckoe 3ananue “Perienune 3a1aun kiaccu(uKaluy U perpeccuu’

a. Jlnist TaHHBIX U3 33aHus 3 ONpeienTe, KaKoil IpU3HAaK Bbl OyI€Te ONPEeATh 0 OCTaIbHBIM. YTO

OTO 3a 3ajJaya: KJ'IaCCI/I(I)I/IKaI_II/II/I HNIn perpeccpm?
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b. [loaroroBbTe naHHBIE (OTMACIITAOMPYHTE KOJIWYECTBEHHbIE W OWHApHU3yHTe KaTeropuajibHbIE

IIPU3HAKH).

C. PazbeliTu BEIOOPKY Ha O0YYAIOMIYIO U TECTOBYIO.

d. OOyunTe HECKOIBKO METOJOB MAIIMHHOTO o00ydeHus (He MeHee Tpex, Hampumep, KNN,
RandomForests, MLP). CpaBHUTE KaueCTBO 3TUX METOJI0B Ha 00YYaIOIIEeH U TECTOBON BHIOOPKAX.

e. CremaiTe BBIBOIBI

5. [IpakTrueckoe 3aganue “PelieHue 3a1a4u KIacTepU3amg .

a. Jlia naHHbIX U3 3aaHus 3 chopMyTUpyiTe 3a1auy KIIaCTEpU3aIIH.

b. OOy4nTe HECKOJIbKO METOJIOB KilacTepu3aluu (He MeHee IByx, Hanpumep, k-means, DBSCAN).

OObscaute Barl BeIOOp. CpaBHUTE pe3yIbTaThl padOTHI AITOPUTMOB, a TAKXKE TOTYyUYEHHBIC PE3yJIbTATHI C
pe3ysbTaTaMu pabOThl METOA0B OOYUYCHHUS C yUUTENIEeM U3 3a/1aHus 4.
C. CremnaiiTe BBIBOIBI

5.2.4. TunoBblie TeCTOBbIE BONPOCHI /ISl OLleHKHU chopmupoBannoctu komnerenuun_OITK-4
(muaukatop komnerenunu OIIK 4.1)

Bce BOIIPOCHI AJIbTCPHATHBHBLIC

1. YTo Takoe UCKYCCTBEHHBIN UHTEIIEKT?

° HckyccTBEHHBIN HHTEIJIEKT — 3TO Mporpamma Wik yCTPOKWCTBO, UMUTUPYIOIIEE
MHTEJJIEKTyalIbHbIE CIIOCOOHOCTHU YEJIOBEKA.
° HckyccTBEHHBIN HHTEIJIEKT — 3TO KHOEP-MEXaHUYECKOE YCTPOICTBO, HATIOJIOBHUHY —

YeJIOBEK, HAIOJIOBUHY — MamuHa. [1og HuM — G0eBoe MIaccu U3 TUIepPCIUIaBa, yIpaBIsieMoe
MHUKPOTPOIIECCOPOM, MTOTHOCTHI0 OPOHUPOBAHHOE, OUeHb MpouHoe. Ho cHapyku — xKuBas
YCIIOBCYCCKAsA TKaHb: IJIOTh, KOXKa, BOJIOCHI, KPOBb, BHIPAILICHHLIC JIJIA KI/I60pFOB.

° HckyccTBEeHHBIN MHTEIJIEKT — 3TO UCKYCCTBEHHAsl HEHPOHHAs CeTh, CIOCOOHAs K 00YUYSHHIO
¥ CaMOOOYYEHHIO.

2. Yro Takoe ciadblii HCKYCCTBEHHBI HHTEIUICKT?

° CnaOblit HICKYCCTBEHHBIN MHTEJUIEKT - 3TO MPOTrpamMma, yCTPOMCTBO WA MPOrPaMMHO-
anmapaTHBIA KOMIUICKC, YMEIOIIas periaTh TOJIBKO HEKOTOPBINA KJIACC HHTEIUICKTYaIbHBIX 3a/1a4.
° CnalpbIit HICKYCCTBEHHBII MHTEJUIEKT - 3TO Kubopr mozaenu ot T-800 mo T-888.

o Cnalblil HICKYCCTBEHHBIN UHTEIUIEKT - 3TO OJJHOCIIOWHAs UCKYCCTBEHHAsI HEWPOHHAsS CETh.

3. Uro Takoe CHIIbHBINA UCKYCCTBEHHBIN HHTEIIICKT?

° CHnbpHBINA UCKYCCTBEHHBIN MHTEIUIEKT - 9TO IPOrpaMMa, YCTPONCTBO MIIU MPOTrPaMMHO-
anmnapaTHbIM KOMIUIEKC, 10 CBOUM MHTEJIEKTYyaJIbHBIM CIIOCOOHOCTSIM HU B U€M HE YCTYTaroIas
YEJIOBEKY.

o CunbHBIA UCKYCCTBEHHBIN MHTEIUIEKT - 3TO Kubopr mozaenu ot T-900 u Beiie.

° CuJIbHBIN NCKYCCTBEHHBIN MHTEIJIEKT - 3TO JIF00ast riryOoKasi HeHpOHHAs CeTh, yMeIomast
pelaTh 3a/1aun KiIacCu(UKaul U PErPeCcCHH.

4. Yro Takoe 3KcriepTHas cucrema’?

° DKcrepTHas CHCTeMa - 3TO MPOTrpaMMHasi CUCTEMa TO3BOJISIONIAS PelaTh 3a1a4u
MCKYCCTBEHHOT'O MHTEJUIEKTA C IIOMOIIBIO MPaBWII, CHOPMYITHPOBAHHBIX IKCIIEPTOM, COCTABIISIONTIX
0a3y 3HaHMIA O MPEAMETHOH 00JIacTH.
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° DKcnepTHas CUCTEMA - 9TO KOJUIEKTHB KCIIEPTOB B JAHHOM MPEIMETHOM 001acTH,
peiaromux MHTCIUICKTYaJIbHBIC 3a/la4u.
° DKcrepTHas CUCTeMa - 3TO UCKYCCTBEHHAsi MHOTOCIIOMHAS HEHPOHHAs CETh.

5. Yro Takoe MammHHOE 00yueHue?

° MarmmmHaHOe 00yUYeHUE - ITO MOAX0]I B UCKYCCTBEHHOM MHTEIICKTE, OCHOBAHHBIHN Ha
MOCTPOSHUH MOJIeJICH (PEIIaroIInX MTPABHJI) MO JTAHHBIM.

° MarmmHaHOe 00y4YeHHe - ITO CUCTEMA 00YUCHHSI IPU TTOMOIIN UH(OPMAITMOHHBIX U
AJIEKTPOHHBIX TEXHOJIOTHH.

° MarmmmHaHOe 00yUYeHUE - ITO IEICHANIPABICHHOE O0BEKTUBHOE OTPAXKEHUE JIEHCTBUTEIILHOCTH

6. Yro Takoe aHAIU3 JaHHBIX?

° AHaM3 TaHHBIX - 9TO U3BJICYCHUE 3aKOHOMEPHOCTEH M 3HAaHUH U3 JTAHHBIX.

° AHanu3 IaHHBIX - 3TO MOAXOJ B MAITMHHOM OOYy4YE€HHH, OCHOBAHHBII Ha HUCIOJIb30BAaHUHI
IyOOKHX HEUPOHHBIX CETeH.

° AHanu3 IaHHBIX - 9TO U3BJICYCHHE 3aKOHOMEPHOCTEH C MOMOIIbIO 3HAHHM,

c(hOpMyIIMPOBAHHBIX IKCIIEPTOM.

7. Yro Takoe oOydarorias BeIOOpKa?

° OOyuarorniast BEIOOpKa - 3T0 HA00p 0OBEKTOB (BXOJIOB) C U3BECTHBIM JIJISI KAXKIOTO OOBEKTA
3HAYCHUEM OTBETA (BBIXOJIa, METKH, IIEJICBOM MTEPEMEHHOM ).

° OO0yuaroriasi BEIOOpKa - 3TO HA00p 00BEKTOB, KOTOPHIC MOJIB30BATEIh BEIOUPAET JJISI CBOCTO
oOy4eHwUs.

° OO0yuarorniast BRIOOpKa - 3TO HA00Op 0OBEKTOB, KOTOPBIC YESIIOBEK yAaseT U3 0a3bl JAHHBIX
TSt 3G HEKTUBHOTO O0yYCHHS.

8. Uro Ttakoe oOyueHHe ¢ yuurenaem?

° OO0yueHue ¢ yuuTesieM - 3TO TOCTPOECHNUE MOJIEIN TI0 TaHHBIM.

° OOydeHue ¢ yuyuTeseM - 3TO pelIeHHne 3a/1a4 ¢ TOMOIIbI0 HHTEIIEKTYaIbHOTO MOMOIITHUKA.
o OOyueHue ¢ yuuTeseM - 3TO 3a7a4a pa3OreHus JaHHbIX Ha TPYMIbI TOXOXKUX JPYT Ha ApyTra
00BEKTOB.

9. Yro takoe oOyueHue 6e3 yuurens?

° OO0yuenue 6e3 yuuTens - 3TO YCTaHOBIIEHHUE CTPYKTYPHBIX CBOMCTB Habopa 0OBEKTOB.

° OOyuenune 6e3 yuuTens - 3T0 00yueHHUe YeIoBeKa Wi poOOTa MoJIe3HbIM HaBbIKaM 0e3
MHTEIJUICKTYaJIbHBIX IIOMOIIIHHUKOB.

° OOyuenue 6e3 yuuTess - 3TO 3a/1a4a ONpeJIeIEHUs 110 TaHHBIM KaTerOpHaIbHbIX 3HAUCHUH.

10. Yro Takoe knaccudpukanus?

° Knaccudukarus - 370 3a1a4a 00y4eHHs ¢ yIuTelIeM, B KOTOPOIl OTBET - 3TO HOMEP KJacca.
° Knaccudukanus - 370 33/1a4a onpeieneHus Mo JaHHBIM YHCIOBBIX 3HAUCHHH.
° Krnaccudukanus - 370 3a1aya o0yueHus 6e3 yuurens, B KOTOpoi He00X0AUMO pa3oUTh

JAAHHBIC HA I'PYIIIbI ITIOXOXKUX 00BEKTOB.

11. Yro Takoe perpeccus?

° Perpeccus - 3170 3a1aya 00yueHus C yUuTeIeM, B KOTOPO OTBETHI IPUHUMAIOT
KOJIMYECTBEHHBIE (UUCIIOBBIE) 3HAUYEHUS.
o Perpeccus - 3T0 3a1a4ya, B KOTOpoit HEOOXOAUMO pa3OUTh MHOKECTBO OOBEKTOB Ha TPYIIITbI

MOXOXKUX APYT HA JAPyra 0ObEKTOB.
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° Perpeccus - 3T0 3a1aya 00yueHUs C yuuTeaeM, B KOTOPO HEOOXOAUMO OIPEETUTh 110
JTAHHBIM HOMEp KJiacca.

12. Yro Takoe kiactepusaus?

° Knacrepuzanus - 3To 3a7a4a 00y4eHus 0e3 yuuTens, B KOTOPOH HEOOXOUMO pa3OuTh
JAHHBIC HA I'PYIIIbI IIOXOXUX 06’beKTOB.

° Knacrepuzanus - 310 331a4a 00y4eHUs ¢ yUUTEIEM, B KOTOPOl HEOOXOAMMO OIPEICIUTh I10
JTAaHHBIM HOMEp KJjacca.

° Knacrepuzanus - 3To 3a7a4a 00y4eHUs C YIUTEIIEM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJIMYCCTBCHHBIC 3HAYCHU .

13. Yro Takoe mepapxuueckas Kiacrepusanus’?

° Hepapxndeckas KJIaCTepH3aLHsl - 3TO 33/1a4a 00y4eHus Oe3 yuuTesst, B KOTOPOil HE0OXOIMMO
MIOCTPOUTH UEPAPXUIO0 OOBEKTOB, B KOTOPOH BEPIIMHE COOTBETCTBYET «KJIACTEP», COEPKAIINN BCE
00BEKTHI, M Ha KaXKJIOM YPOBHE KX/bIil KilacTep pa30uBaeTcs Ha JABa WK 0oJiee TOAKIACTEPOB.

° Nepapxuueckas kiiactepusanus - 3To 3ajja4a Kjiaccu(uKaluu, B KOTOPOH Kax bl O0BEKT
MOKET UMETh HECKOJIbKO METOK.
° Hepapxuueckas KiacTepusaiys - 3T0 METOJI PELIEHUS 3aaul KJIacTepU3alluu ¢ IIOMOIbBIO

uepapxuu HEWPOHHBIX CETEH.

Caenyrwouiue BOpocskl MpeanoJiarailoT BBOJ YMcJa.
OTtBeT cneayer 3anucaTh B CKOOKaXx.

14. Poct nereii B rpyIine J€TCKOTO cajia 3aaeTcsl CICAYIOMUMH 3HAYCHUSIMU (B CM.):

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

° Haiinure meauany ()
° Haiinure HukHUI KBapTUIIB ()
o HaiinuTe BepxHuii KBapTUIIB ()

15. Bec nerteil B rpyIme AeTCKOro cajia 3a/1aeTcsl 3HaUeHUSIMU (B KT):

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

° Beruncnure cpennee ()
° BhI4mcInTe HeCMENIeHHYIO OLeHKy aucrepcnn 2 ()
° Ha ocHOBe HeCMeIIeHHO# OICHKU TUCIICPCHHU BBIYKMCIIUTE OICHKY CPEIHEKBAIPATHUECCKOTO

oTKJIOHEHUs S ()

16. Ha tectoBoii BeIOOpKe, comepsxariein 2000 n3obpaxeHnit KOTUKOB 1 cobauek (950 KOTUKOB,
1050 cobauek), HelipoHHas ceTh coBepirmia 202 ommOku: 76 KOTUKOB ObLTH
KJaccu(uIupoBaHbl Kak cobauky, a 126 cobauek — kak KOTUKU. CUnTast MOJIOKUTEIBHBIM —
KJ1acc co0ayueK, BBIYUCIUTE METPUKU:

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



OTtBeT OKPYIJIUTE o0 3 IMPaBUJIbHBIX HI/I(bp II0CJIC )IGCﬂTHIIHOI}'I TOYKH.

6. YueOHO-MeTOAuYecKOe U MH(OPMAIlMOHHOE o0ecreyeHHue TUCIIUTIUHbI

a) OCHOBHas JTUTepaTypa:
1. Cwmonun, /[. B. BBeeHue B MICKyCCTBEHHBIN HHTEUICKT: KOHCIIEKT JICKIMI: yueOHOe Imocoone
/ . B. CmonuH. — 2-¢ u3na., nepepad. — MockBa: DUSMATIIUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TekcT: anekTpoHHBIH // JIaHb: 371eKTpOHHO-O0MOIMOTEeYHAsI CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (mara obparuenus: 20.05.2022). — Pexxum
JOCTyTa: 171l aBTOPH3. MOJIb30BaTeNeH.

2. Boponwuna, B. B. Teopus u npakTuka MammmHHOTO 00y4ueHus: yueOHoe mocodue / B. B.
Bopoununa. — YapsnoBck: Yal'TY, 2017. — 290 c¢. — ISBN 978-5-9795-1712-4. — Tekcr:
3JICKTPOHHBIN // JIaHb: 31eKTpoHHO-0MOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/165053 (mara obpamenus: 23.05.2022). — Pexum goctymna: s
ABTOPH3. MOJIb30BATEIICH.

0) JOMONHUTEIbHAS TUTEpaTypa:

1. bacamun I1./1., be3apyk K.B., Panaeea M.B. Mozenu u MeToibl HHTEIJIEKTYaIbHOM
MOJJICP>KKU MPOLIECCOB MPUHSATHS pelneHuit: Y4uebnoe nocodue. — Huxuuit Hosropon:
Huxeropoackuii rocynusepcuret, 2018. — 129 ¢. @ona 00pa3oBaTeabHbIX JEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — goctymn
CBOOOHBIN.

B) mporpammHoe obecriedenue u HTepHeT-pecypchl:

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. MarepunanbHO-TeXHHUYECKOe o0ecrieyeHue I CUMIIMHbI

[TomemieHuss MNpeACTaBIAIOT COOOM y4yeOHble ayAMTOPUM Ul HPOBENCHUS Y4YEOHBIX 3aHATHUH,
MPEAYCMOTPEHHBIX  MPOTPaMMOM  (JIEKIIMOHHOTO  THIMA), OCHAIEHHbIE OO0OpYyJOBaHHEM U
TEXHUYECKUMHU CPEACTBAMH 00y4EHUsI.

[Tomemenust Ui caMOCTOATEIbHOW pabOThl 00YYarOIIMXCS OCHAILIEHBl KOMITBIOTEPHOM TEXHUKOM C
BO3MOXXHOCTBIO MOJKIIOUeHUs K ceTu «VHTepHeT» M obecreueHbl JOCTYIOM B 3JIEKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay.

[Iporpamma cocraBnena B cootBercTBum ¢ TpedoBanusimu OC HHI'Y mo HanpaBieHHO MOATOTOBKH
11.03.04 "DnexkTpoHUKa U HAHOAJIEKTPOHHUKA" .

Cocrasurens: H.IO. 3010TBIX

3asenytrommii kadeapoit AT'ZIM: H.}O. 3010Thix
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https://e.lanbook.com/book/2325
https://e.lanbook.com/book/165053
http://www.unn.ru/books/resources.html
https://www.python.org/
https://www.anaconda.com/download/
https://colab.research.google.com/

[Iporpamma ono6peHa Ha 3acefaHUN Y 4eOHO-METOIMUECKOM KOMUCCHH (PU3HIECKOro (haKyIbTeTa
HHI'Y, nportokon 6/H oT «20» mas 2023 r.

[Ipencenarens
Y4eOHO-METOAMUECKON KOMHCCUU
¢busuaeckoro dpakynapreta HHI'Y A.A. IlepoB
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