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IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON Y4eOHOM JIMTEPATYPbl, HEOOX0AUMOM
JJIS. OCBOCHUS TUCUMILIMHBI (MOIYJISA)

OcHoBHas nIuTeparypa:

1.

AnpapeitunkoB  A.B. HMHremnexTtyanbHble HMH(GOPMAIMOHHBIE CHCTEMBl W METOJBI
ucKyccTBeHHoro wuHrteiwiekrta / A.B. AwngpeitunkoB, O.H. AnnpeitunkoBa. - MockBa :
Wudpa-M, 2021. - 530 ¢ - ISBN  978-5-16-014883-0. - URL:
https://ibooks.ru/bookshelf/378073/reading (mata oOpamenus: 09.06.2022). - Tekcr:
AJIEKTPOHHBIN.

I[OHOJ'IHI/ITGJ'IBHEI}I Jureparypa 1nmo JZMCuruIlInHE:

1.

Cornuk, C. JI. IIpoekTupoBaHUE CHCTEM HCKYCCTBEHHOT'O HHTEIUIEKTa: Kypc : yueOHoe

nocobue / C.JI. Cotrnuk. — MockBa : HWarepHer-YHuepcuter WHpOpMaImoHHBIX
Texnomornit (MHTYUT), 2007. — 204 c. : wn., Tabm., cxem. — Pexum pocryma: mo
MOJIITHCKE. — URL.: https://biblioclub.ru/index.php?page=book&id=234802 (nara

obpamienns: 09.06.2022). — TeKCT : 3IEKTPOHHBIH.

Ilepeyens pecypcoB  HMH(OPMANUOHHO-TEJIEKOMMYHUKAIIMOHHON  CeTH
«/HTepHeT», HEOOXOAUMBIX /IJISI OCBOEHMS JUCHHUILUIUHBI (MOIYJIs1), BKJIIOYAs
nepeyeHb HHPOPMANNOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1.

2.

3.

OnektpoHHass ~ OubOnmmoreka  «YHuUBepcureTrckas  OumOimoreka  online».  URL:
http://biblioclub.ru/

WNudopmannonnas cucrema «EquHOE OKHO J0cTymna K oOpa3oBaTelbHBIM pecypcam». URL:
http://window.edu.ru/

OO6pazoBarenbHblii  TOopTas YepenoBeukoro rocyaapcTBeHHoro yHuBepcurera. URL:
https://edu.chsu.ru/

Y4e0HO-MeTOAMYECKHE YKA3aHUSI M PEKOMEHJAlMd K W3YYEeHUI0 TeM
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH, CAMOCTOSITEJILHOM padoTe CTYI€HTOB

Jlekuuu
Ne i/ Tema ek KommugecTBo
4acoB
[TporpaMMHBbIe IATGOPMBI B KOMITOHEHTHI CHCTEM HMCKYCCTBEHHOTO 12
MHTEIEKTA.
Pa3paboTka cucTemM HCKYyCCTBEHHOTO MHTEIUICKTA. 10
Hroro 22
JlaGopaTopHbie padoThI
Ne i/ Tema ek KommugecTBo
4acoB
[TporpaMMHBbIe IATOPMBI B KOMITOHEHTHI CHCTEM HMCKYCCTBEHHOTO 20
MHTEIEKTA.
Pa3paboTka cucTeM HCKYyCCTBEHHOTO MHTEIUICKTA. 28
Hroro 48



https://biblioclub.ru/index.php?page=book&id=234802

Paznen 1. [Ilporpammubie miaargopmMbl HM  KOMIIOHEHTBI  CHCTEM
HCKYCCTBEHHOI'0 MHTEJLJIEKTA.

Conepxanue:

[Tonxonpl K MOCTPOCHHIO CHUCTEM HCKYCCTBEHHOIO HHTeIekTa. [IporpaMmHubie miaThopMbl
CHUCTEM HCKYCCTBEHHOIO HHTEJUIeKTa. KOMIIOHEHTBl CHCTEM MCKYCCTBEHHOI'O WHTEJUIEKTA!
MEXaHM3MBbl JIOTUYECKOTO BBIBOAA (pacCyXkaeHHUil); OOBACHEHUI; NpUOOpeTeHHUs 3HAHUM;
WHTEJUICKTyaJIbHBIX HHTep(deiicoB. M3Bnedenne u dopmanuzanus 3HaHud. B3anmonelictBue ¢
nosib3oBareraeM. Meroasl U3BJIEUEHHs 3HaHW. VI3BnedyeHWe 3HAHUNM M3 HECKOJIBKHUX
uctounukoB. Knaccudukanus 3uanumii. I[IpoGnema mnpoTuBopeunBoCcTH (HOPMATU30BAHHBIX
3Hanuil. Micnonp3oBanne 3HAaHUN J1s1 O0Y4YEHUsI CHCTEM UCKYCCTBEHHOTO MHTEJUICKTA.

CamocrosiTenbHas paboTa 1Mo paseiy:

[To uToram camocTosTeNIbHON PabOThl CTYACHT TOTOBUT OTYET, BKIIOYAIOIININ B ceOs OTBETHI Ha
BONPOCHI U pElUICHHE 3aJlaHui, MPEANOIaraBuInxcs K BBIIOTHEHHIO B XOJ€ CaMOCTOSTENbHOMN
paboTel. OTUeT caeTcs MpernoAaBaTesio B AIEKTPOHHOU dopMe.

3amanus 111 CaMOCTOSATENIbHON paOOThI:

1 TIporpamMMHbIe TUIATGOPMBI CHCTEM HCKYCCTBEHHOTO WHTEIUICKTA.
2 KoMIOHEHTHI CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa, MEXaHHU3MBI JIOTHYECKOTO BBIBOJA

(paccyXneHuii).
3 KomItoneHTHI cucTeM HUCKYCCTBCHHOI'O MHTCJUICKTA, MCXaHHU3MbI 0O0BSICHEHHU.

4  KOMMOHEHTHI CUCTEM MCKYCCTBEHHOTO MHTEJIEKTa, MEXaHU3MbI TPUOOPETEHUS 3HAHUI.

5 KOMMOHEHThl CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa, MEXAaHHU3Mbl HHTEIUIEKTYalbHBIX
uHTEpdEiicoB.

6 UsBneuenue u Gpopmanuzanus 3HAHUN, B3aUMOJACHCTBHE C TIOJIH30BATEIEM.

7 MeToabl U3BJICUEHNS 3HAHUM.

8 M3BieueHne 3HaHUI U3 HECKOJIBLKUX HCTOYHHKOB.

9 Kiaccudukanys 3HaHHH.

10 TIpobGnema MpOTUBOPEUUBOCTH (DOPMATTU30BAHHBIX 3HAHUH.
11 Hcnonb3oBaHue 3HAHUMN AJs1 00yUEHUsI CUCTEM UCKYCCTBEHHOTO MHTEIICKTA.

OO0pa31iel 3a1aHuit 17151 J1a0OPATOPHBIX PadOT:

[To wToram BbINOJIHEHMS J1aOOPATOPHOU pabOTHI CTYJAEHT JAEMOHCTPUPYET PE3yNIbTaThl pabOThI
IIPOrpaMMBbl MIPETNOAABATEINI0, IPEJBAPUTEIILHO pa3padoTaB TECTOBBIE CIydaH, a TaKXKe CAAET B
AIIEKTPOHHOM BHUJI€ OTYET, COAECPKAIINUN MOPSAIOK BBIITOJIHEHUS PaOOTHI.

JlabopaTtopHas pabota «Mojienu 3HaHui Ha OCHOBE MPOTYKITHI.
[{enp: MO3HAKOMUTBCS C MOCTPOEHUEM JIOTHYECKUX MOJIEIEN 3HAaHUH Ha OCHOBE MPOIYKIUH.

BapuanTsl 3anaHuii:

Howmep 3ananue
BapUaHTa




ITepeBon cnoB u3 UmenutenpHOro naaexa B PonurenbHbiil

IIepeBona cioB u3 UmenurenbHOro nagexa B JlareibHblil

ITepeBon cioB u3 UMenuTenbHOro najexa B BunutenbHbIil

ITepeBon cnoB u3 UMeHnuTenpHOro najexa B TBOPUTEIbHBIN

IIepeBon cioB n3 MmenurensHoro naaexa B [IpenioxxHbiin

ITepeBon cnoB u3 PoaurenbHblii najgexa B IMEHUTEIbHbBIN

IIepeBon ciioB u3 PonurenbHbiil nagexa B JarenbHblil

[TepeBon cioB u3 PoaurenbHblil majexa B BUHUTENbHBIM

© ® N o O AW N

IIepeBog cioB n3 PonurensHbii nagexa B TBOPUTEIbHBIN

10. IlepeBon cnoB u3 Poaurenbhblii magexa B [Ipeaioxublii
11. [TepeBon cioB u3 JlarensHoro naaexa B MiMeHuTeIbHBIN
12. [TepeBon cioB u3 JlatenbHOTO Najfexka B PoquTebHBIN
13. IlepeBona cioB u3 [larenpHOro najexa B BUuHUTEIbHBIN
14, IlepeBon cnoB u3 JlatenpHoro najaexa B TBOPUTEIbHBIM
15. [lepeBon cioB u3 JlarenpHoro najexa B [IpennoxHslii

[TopsimoK BBIMOJIHEHUSA:

1 BeiOepuTe BapHaHT 33daHUS.
2 Onumure B YeM 3aKII0YAeTCsl CyTh IIOCTPOCHHUSI JIOTHYECKOW MOJIETH Ha OCHOBE

MPOAYKIUMN.
3 CocraBbTe TabnMIly MPeoOpa3oBaHus O BEIOPAHHOMY BapHAHTY.
4 TlpuBenute 5 nmpuMepoB MpeoOpa30BaHuUs CIIOB 10 COCTABICHHOM TabuIIe.

JlaGoparopHas pabota «DpeliMOBbIE MOJIENT 3HAHU

[lenb: MO3HAKOMUTBCS € MOCTPOEHUEM (PPEHMOBBIX MOENeH 3HaHUA.

BapI/IaHTBI 3aJaHusA

Howmep 3ananue
BapHaHTa
1. OunbMbI
2. AyIHOKHUTH
3. My3bIKanbHbIE KOMIIO3UIIUT
4. bank 3BykoB
5. JIuteparypHble HICTOUYHUKH JUIS TUCCEPTALIUU




ConepxaHne KHUTH

Meb6enb

ABTOMOOUIHN

© ® N o

Oducel B apeH 1y Ha TOYaCOBON OCHOBE

10. OOBsBICHUS O IPOAAKE KBAPTHUP

11. HNudopmanus o AeTIX B IETCKOM Caay
12. Akyctudeckoe 000pyaoBaHHe

13. My3elHbIe YKCITOHATHI

14, Pacrenus

15. Karanor niBetos

HOpHI[OK BBITIOJIHCHU .

1 BreiOepuTe BapuaHT 3aJIaHHS.

2 OnuiuuTe B 4YeM 3aKIII0YAETCs CyTh TOCTpOeHUs (ppeiiMoBOil Moieny 3HaHUH.
3 CocraBbTe (HpeiMOBYIO MOJIENb IO BEIOPAHHOMY BapHaHTY.
4 IlpuBenute 5 NMpUMEpOB MO BBIOPAHHOMY BAapUAHTY B COOTBETCTBUM C COCTaBICHHOMN
MOJEIIBIO.
Jlureparypa:

1. AwunpeiiunkoB A.B. UHtemnexkTyanbHble HUH(POPMAIIMOHHBIE CHCTEMbI W METOJBI
ucKkyccTBeHHoro untesuiekra / A.B. Anapeiiunkos, O.H. AnapeiiunkoBa. - Mocksa : Mudpa-

M, 2021. - 530 C. - ISBN 978-5-16-014883-0. - URL:
https://ibooks.ru/bookshelf/378073/reading (mara oOpamenus: 09.06.2022). - Tekcr:
JJIEKTPOHHBIN.

2. Corauk, C. JI. IlpoexkTupoBaHHE CHCTEM HCKYCCTBEHHOTO HWHTEJUIEKTA: Kypc : ydeOHOoe
nocobue / C.JI. CotHuk. — MockBa : WutepHer-YHuBepcurer WH(popMaMoHHBIX

Texnonoruit (MHTYUT), 2007. — 204 c. : un., Tabn., cxem. — Pexxum 10ocTyna: 1o noJamnucke.
- URL.: https://biblioclub.ru/index.php?page=book&id=234802 (nara oOpaleHus:
09.06.2022). — TekcT : AIeKTPOHHBIH.

Pa3zgea 2. PazpaboTka cucTeM HCKYCCTBEHHOT0 HHTEJLJIEKTA.
Conepxanue:

S3bIKK porpaMMUpOBaHusi, OUOIMOTEKH U MPOTrpaMMHBbIe MIATPOPMBI 11 (YHKIIMOHAIBLHOTO,
JIOTUYECKOr0, OOBEKTHO-OPHUEHTUPOBAHHOIO IMPOrPaMMHUPOBAHUS CHUCTEM HCKYCCTBEHHOI'O
uHTeNIekTa. Kputepunm KkadecTBa CHCTEM MCKYCCTBEHHOTO  HWHTEIJIEKTa, METOJBl U
UHCTPYMEHTAJIbHBIE  CpPEACTBA  TECTUPOBaHHMA  pabOTOCIOCOOHOCTH M KayecTBa
(YHKIIMOHUPOBAHUS CUCTEM UCKycCcTBEHHOTo nHTeuiekTa. [Ipuauuner Data Ops u DevOps.

CamocrosiTenbHas paboTa Mo pasaeny:



https://biblioclub.ru/index.php?page=book&id=234802

[To uToram caMoCTOSITEIBHOU PaOOTHI CTYJIEHT TOTOBUT OTYET, BKIIOUAIOIINNA B ceOsT OTBETHI Ha
BOIIPOCHI U PEILICHUE 3aJlaHHM, MPENOoJIaraBIIuXcsi K BBIIOJHEHUIO B XOJI€ CaMOCTOATEIbHOU
paboTel. OTYeT caaeTcs MPEnoaaBaTelto B AJICKTPOHHON (hopMme.

3amaHus 111 CaMOCTOSATENIbHON paOOThI:

1

6
7

SI3pIKM  TIPOTrpaMMHUPOBaHUs, OUONMOTEKM W  HpOrpaMMHbIE  IIaTGOpMbl  JUIs
(GYHKIMOHATIBHOTO MPOTPAMMHUPOBAHUS CUCTEM HCKYCCTBEHHOTO MHTEIIICKTA.

SI3bIKHM IPOTPaMMHUPOBaHUs, OMOIMOTEKH U MPOrPaMMHBIE TIATPOPMBI IS JIOTHYECKOTO
IPOrpaMMHPOBAHUS CHCTEM MCKYCCTBEHHOTO MHTEIJICKTA.

SI3BIKM IpOTpaMMHUPOBaHUs, OMOIMOTEKN U IPOrpaMMHBIE TIAT(HOPMBI TSI IOTHYECKOTO
NpOTrPaMMHPOBAHUS,  OOBEKTHO-OPUEHTHPOBAHHOTO  MPOTPAMMHPOBAHHS  CHCTEM
HCKYCCTBEHHOTO MHTEJIICKTA.

Kputepun kauecTBa cCTeM UCKYCCTBEHHOTO MHTEIIICKTA.

MeToapl U HHCTPYMEHTAJIbHBIE CPEACTBA TECTUPOBAHUS PAOOTOCIIOCOOHOCTH U KauecTBa
(YHKIMOHUPOBAHUS CUCTEM MCKYCCTBEHHOTO MHTEIUICKTA.

[Ipunnunst Data Ops.

[Tpununer DevOps.

OO0pa31isl 3a1aHui 7151 J1a0OPATOPHBIX padOT:

[To uroram BEIMONHEHUS JTA0OPATOPHON PabOTHI CTYACHT JEMOHCTPUPYET Pe3yabTaThl paOOTHI
IIPOrpaMMBbl NIPENOAABATEINIO, IPEJBAPUTEIILHO pa3padoTaB TECTOBBIE CIydaH, a TaKXKe CAAET B
3JIEKTPOHHOM BUJI€ OTYET, COAEPIKAIIMNA NOPSII0K BBIIIOJHEHUS PaOOTHI.

JlaGoparopHas pabota «COOp JTaHHBIX)

Ilens:

[IO3HAKOMUTBCSI CO CTPYKTYpOM HCTOYHUKOB OTKPBITHIX JI@HHBIX, HU3YYUTh CIIOCOOBI

XpaHCHUA U NPCAOCTABIICHUA JaHHBIX.

BapuanTsl 3amanus

Howmep TemaTtuka Anpec B cetu MHTEpHET

BapHaHTa

1 T'ocynapctBo http://data.gov.ru/rubriki/gosudarstvo
2 OKOHOMUKA http://data.gov.ru/rubriki/ekonomika
3 Oo6pa3oBanue http://data.gov.ru/rubriki/education

4 310poBbe http://data.gov.ru/rubriki/zdorove

5 Dkoorust http://data.gov.ru/rubrics/ecology

6 Tpancnopr http://data.gov.ru/rubriki/transport

7 KynbTypa http://data.gov.ru/rubrics/culture

8 Cropt http://data.gov.ru/rubrics/sport

9 CTpOHUTENBCTBO http://data.gov.ru/rubriki/stroitelstvo
10 Jlocyr 1 oTIBIX http://data.gov.ru/rubrics/leisure-and-entertainment



http://data.gov.ru/rubriki/gosudarstvo
http://data.gov.ru/rubriki/ekonomika
http://data.gov.ru/rubriki/education
http://data.gov.ru/rubriki/zdorove
http://data.gov.ru/rubrics/ecology
http://data.gov.ru/rubriki/transport
http://data.gov.ru/rubrics/culture
http://data.gov.ru/rubrics/sport
http://data.gov.ru/rubriki/stroitelstvo
http://data.gov.ru/rubrics/leisure-and-entertainment

11 Toprosis http://data.gov.ru/rubriki/torgovlya
12 Typuszm http://data.gov.ru/rubrics/tourism

13 DJIeKTPOHUKA http://data.gov.ru/rubrics/electronics
14 Kaprorpadus http://data.gov.ru/rubrics/cartography
15 BezomacHocTh http://data.gov.ru/rubriki/bezopasnost
16 MerteonanHbie http://data.gov.ru/rubrics/weather

HOpHI[OK BBITIOJIHCHU .

1 BeibepuTe BapuaHT 3a/1aHHUs.
2 Haiigure mnpou3BOJbHBIM HaOOp IaHHBIX Ha mopraine data.gov.ru

[0 TEMAaTHKE,

yKa3aHHOM B BBIOpaHHOM BapuaHTe 3aaaHus. HaOop nomkeH OBITH TpeACTaBiIeH B

dopmare CsV u koauposke Windows.
3 3arpy3uTe Ha KOMITBIOTEp HAWICHHBI HA0OP TaHHBIX M €T0 MACIOPT.

4 HpOBeI[I/ITe aHaJInu3 Ha60pa JaHHBIX: OIIPCACIUTC KOJINYCCTBO 3arucel M IoJiei B Ha6ope

JaHHBIX.

JlaGoparopnas pabdota «I[IoaroToBKa TaHHBIX)

HGJ'IBI IMO3HAKOMUTHCA C€ HpOHCCCOM IMOATOTOBKH JAHHBIX, ITIOJYYCHHLIX W3 OTKPBITBIX

HUCTOYHHUKOB JaHHBIX.

Bapuantsl 3ananus

Howmep TemaTtuka
BapHUaHTa

1 Agriculture & Rural Development
2 Aid Effectiveness

3 Climate Change

4 Economy & Growth
5 Education

6 Energy&Mining

7 Environment

8 ExternalDebt

9 FinancialSector

10 Gender

11 Health

12 Infrastructure

13 Poverty



http://data.gov.ru/rubriki/torgovlya
http://data.gov.ru/rubrics/tourism
http://data.gov.ru/rubrics/electronics
http://data.gov.ru/rubrics/cartography
http://data.gov.ru/rubriki/bezopasnost
http://data.gov.ru/rubrics/weather

14

PrivateSector

15 PublicSector

16 Science&Technology
17 SocialDevelopment

18 SocialProtection&Labor
19 Trade

20 UrbanDevelopment

[TopsimoK BBIMOJIHEHUS.

6

Bribepure BapuaHT 3a1aHMs.

Haiinute npousBosbHBI Habop naHHBIX Ha nopraie data.worldbank.org mo remaruke,
yKa3aHHOU B BEIOPDAHHOM BapHaHTE 3aaHUsl.

3arpys3urte Ha KOMITBIOTEp HailIcHHBIN HAOOp JaHHBIX B (hopmate XIS.

Ha ocHoBe Habopa JaHHBIX MOJATOTOBBTE BHIOOPKY, COEPIKALIYIO 3HAYCHUS ITOKA3aTes
3a BCE TOJIBI IS TPEX MPOHU3BOJIEHO BBIOPAHHBIX CTPAaH MHUDA.

Ha ocHoBe mnoAroToBineHHOW BBIOOPKM MOCTpOWTE TIpaduK, WIUIFOCTPUPYIOLIUI
M3MEHEHHE TI0Ka3aTest CO BpeMEHEM IS TPEX CTpaH MHpa.

Coxpanute Qaii.

Jlabopatopnas  pabora «OOpaboTka  AaHHBIX C  TOMOIIBIO  CPEICTB
MPOrpaMMUPOBAHMUS: TIOJYYEHHE CTATUCTUYECKON HH(MOPMAITUI

Llens: paccMOTpeTh 00pabOTKY MacCHBOB JaHHBIX, OJTYYHTh HABBIKM Pa3pabOTKH MPUIOKESHUN
HCKYCCTBEHHOT'O MHTEIIJICKTA.

Brimonnute 3aganusa. CocTaBbTe OTYET O BHINIOJHEHHON padoTe.

1.

Hcnone3ys cetb IHTEpHET, pacCCMOTPUTE HECKOJIBKO IPOrPaMMHBIX IUIaT(HOPM CUCTEM,

OCHOBAHHBIX Ha 3HAHUX.

BBI6epI/ITe OIHY U3 IIPOIrpaMMHBIX HJ'IaT(i)OpM CHUCTCM, OCHOBAHHBIX Ha 3HAHUAX, C
AOCTYIIHBIMH JJIs1 CKaYUBaHUA Ha60paMI/I JaHHBIX

I/ICHOHBSyﬂ AOCTYIIHBIC ITPOTPaMMHBIC CPEACTBA, COXPAHUTEC HOJ'IY‘ICHHHfI Ha60p JaHHBIX B
(bopMaT csv. B MOJIYYCHHOM Ha60pe JAAaHHBIX HAJIMYIMUC YHUCJIIOBBIX IIPU3HAKOB 00513aTeIBHO.

[IpounTaiite (haits moydeHHBINH (Pailyl cSV ¢ UCMOIB30BAHUEM TTPOTPAMMHBIX CPEICTB

OJTHOTO U3 SI3BIKOB MPOrpaMMHUpPOBaHus, HarpuMep oudimorexk NUMPY u si3pika Python.

[IpounTaiiTe Ha3BaHUS CTOJIOIOB JAHHBIX.

CoznaliTe MaccuB, BKJIIOYUB B HETO YacTh CTOJOIOB Qail. Hampumep, IIsi1aHHBIXOMY3bIKE:
user_id; artist_name; genre_name; track_name. HWaentudukartopuser_id MoxxHO 3anaTh
CaMOCTOSITENIbHO, €CITH aHATOTMYHBIN OTCYTCTBYET B UCXO/HBIX JIAHHBIX.

B co3manHOM MaccuBe moOcuMTaiiTe 4YMCIO 3amMcedl Mo KaTeropuH(Hampumep, XKaHpa
MY3bIKQIbHON KOMIIO3MLIMHU, €CJIM JaHHble O My3blke). BbIicHHTE Kakoil MpOIEHT OHHU
COCTaBJISIFOT OT OOIEro yuca.

BeiBemuTe m3 MaccuBa USEr_id, KOTOpBIH NpUBsA3aH K MaKCHMalbHOMY YHCIY 3aIlluCei

(HampuMmep, TPOCITyIIad MAaKCUMAIbHOE YHCI0 KOMIO3UIIUH, €CIIM JaHHBIE O MY3BIKE).




9. CozpaiiTe MaccuB MO KaKOMY-JMOO YUCIOBOMY CTOJIOLly, BKJIKOYMB B HETO0 OJHOMMEHHBIN
cTos0el] U3 paHee CO3aHHOTO Qaiina CSV.

10. Haiinute MaxkcumanbHOE 3Hau€HHME M3 TOJIy4eHHOro MmaccuBa. COXpaHHUTE pe3ynbTaT B
HepeMeHHOﬁ C OCMBICJICHHBIM HAa3BaHUECM.

11. Halinute MUHMMaJIbHOE HEHYJIEBOE 3HAUEHHME M3 IOJIy4eHHOro maccuBa. CoXpaHUTE €ro B
IIEPEMEHHOI ¢ OCMBICIICHHBIM Ha3BaHUEM.

12. Paccunraiite MenuaHy 3HA4eHUH M3 MOIXy4eHHOro 3HaudeHHsd. CoXpaHuUTe pe3yiabTaT B
IIEPEMEHHOI ¢ OCMBICIICHHBIM Ha3BaHUEM.

13. Paccunraiite cpeanee apudmeTndeckoe U3 NoaydeHHOro 3HaueHus. CoxpaHuTe pe3ynabTar B
HepeMeHHOﬁ C OCMBICJICHHBIM Ha3BaHUECM.

14. Cobepure pe3ynbTaThl MCCIEIOBAaHUS B MacCHB research, m momecture Tyna Bce paHee
MMOJIYYCHHBIC 3HAYCHUA

JlaGopaTopnas  pabora «OOpaboTka MAaHHBIX C  TIOMOIIBIO  CPEICTB
IPOrPaMMHUPOBAHUS: TIOJMYyYCHUE YHHUKAJIbHBIX 3HAUCHUH, COPTUPOBKA JTAHHBIX,
yIajJeHUe CTPOK C TMPOMYIICHHBIMH 3HAYCHUSAMH, HCIOJb30BaHHUE BCTPOCHHBIX
CPEJICTB OIMCAHUS TAHHBIX)

Llenb: paccMoTpeTh 00pabOTKY JaHHBIX C UCIOJIb30BAHUEM CPEICTB MPOrPAMMUPOBAHMSL.
CuwnraiiTe HAOOp JaHHBIX, MTOJIYYEHHBIX ITPH BHITIOJIHEHUH MTPEIbITyIeH paboThI.

CoBepiiute ¢ HaOOpOM [aHHBIX YKa3aHHbIE nedcTBHs. COCTaBbTE OTYET IO MPOACIIAHHOU
pabote, MPUKPENUTE CKPUHILIOTHI C PE3YJIbTaTaMH.

1. BeiBemuTe TepBbIe HECKOJIbKO 3amuceit (Hampumep mias Pandas u Dataframe »sto
komana.head())

2. BwiBenuTe onucanue TaHHBIX (Harnpumep, it Pandas u Dataframe sto komana.describe())

3. CuwraiiTe 3HaYCHHE KOHKPETHOH SYEHKH (C KOHKPETHBIM HHIEKCOM M3 KOHKPETHOM
KOJIOHKH)

4. OrdunbTpyldTe CTPOKH MO TUANA30HY HHICKCA

5. Or¢unstpyiite HabOp AAHHBIX 110 KAKOMY-JTHOO YCIOBUIO

6. VYpaneHuwe CTPOKHM C TMPONMYIICHHBIMH 3HAYCHUSMH, 3aIOJIHUTE IPOIYIICHHBIX 3HAYEHUH
CpPeHMM 3HAYCHHEM MO KOJOHKe. Eciy mpomymeHHBIX 3HaYeHHH HET — HAMEPEHHO HX
cos3manre

7. CosznaiiTe HOBOE 10JIe, BEIUUCIEHHOE HA OCHOBE 3HAYECHHM IPYTUX TOJICH:
e yepe3 BeIpakeHHe Ha 0a3e UMEIOLUXCsl KOJIOHOK,
e uepe3 DataFrame.apply wiu anamor
e yepes Series.apply wim anamor

8. BrImonHKUTE COPTUPOBKY MO OJHOMY U3 TOJIEH

9. BpluncnuTe HECKONBKO CTATUCTHK MO KOJOHKaM (MCHONB3YHTE BCTPOCHHBIE arperatHble
¢ynkunun — mro6sie Ha BeIOOP) 10. ITo kakoMy-n1b60 nosro / Habopy mosiel CMOTPUM YHUCIIO
3HaYeHUH C MOMOIIIBIO CPEJICTB A3bIKA AJIS MOJCUEeTa 3HaUeHUH (Hanpumep,.value counts())

10. BbIBO/T YHHKAQJIBHBIX 3HAYCHUH KaKOH-JTHOO KOJOHKH Yepe3 CPeCTBA S3bIKA JIJIS ITOTYICHHUS
YHUKJIbHBIX 3HaYeHUH (Hampumep,.unique())

11. YnanuTe TeKymuii MHACKC U CO3/IaliTe HOBBIM MHICKC Ha 0a3e HOBOUM KOJOHKH, KOTOpas IS
9TOTO JIYUIIE BCETO MOAXOIUT



JlaGopatopnas  pabora «OOpaboTka JaHHBIX C  TOMOIIBIO  CPEJICTB
nporpammupoBanus: Oneparnuy rpynmupoOBaHUs, CIUSHUS U JOTTOTHEHUS

Llenb: paccMoTpeTh OOpaOOTKY HaHHBIX C HCIOJIb30BAaHUEM CPEACTB MPOrPaMMHUPOBAHUS
orepanuy rpyninupoBaHUs, CIUSHUS U JOTIOJIHEHUS JaHHbIX.

CuwuTaiiTe HabOp NaHHBIX, MOJYYEHHBIX B PEAbIAYIICH padoTe.

CoBepuinre ¢ HabOpOM JaHHBIX YKazaHHble AeiicTBus. COCTaBbTE OTUYET IO MPOJICTAHHOMN
paboTe, MPUKPENHUTE CKPUHIIOTHI C Pe3yIbTaTaMHu.

1. TIpomemoHcTpupyiTe paboTy IpyNnIUpOBKH (HarpuMmep,.groupby), Ha OCHOBE TPYIIIUPOBOK
B groupbyBbruucnute arperaTipie ()yHKIUH [0 OJJHOM WJIM HECKOJIBKUM KOJIOHKAM.

2. TlomyuureDataFrame ¢ Multilndex(imu ananmor) J00bIM COCOOOM: YEPE3KOHCTPYKTOP (B
JOKYMEHTAIIUM YBHJMTE MHOXKECTBO BHIOB KOHCTPYKTOpOB Juis coszmanus Multilndex c
Hys1s1, yepes read_csv / read_excel, uepes groupby wnum unbiMu ciocobamu.

3. IlepecraBbTe MecTamMy ypOBHHU HUHJEKCA

4. TpancroHupyidte Tabmuiy (wim co3maiiTe HOBy0) ¢ Multiindex wnm aHamoruyHyro
CTPYKYTYpPY AJIsl BBIOPAHHOTI'O SI3bIKA.

5. VYpamute OOUH M3 YpOBHEW HHJEKca WM J00aBUTh HOBBIM YpOBEHb HHJEKCAa (MOYKHO
WHULUATIM3UPOBAHHBIA KOHCTAHTOM)

6. IlpoaemoHcTpUpyiiTe pabOTy CIUSHHS JaHHBIX (HApuMep,.merge)

[IponemoHcTpUpyiiTe paboTy AOMOIHEHHS JaHHBIX (Hanmpumep, .concat u append)

8. TlpoaeMOHCTpUpYHTE MOJYYCHHBI HAOOp NAHHBIX MOCTPOYHO (Hampumep, .iterrows()) u

~

n00aBbTE Psii MAHUNYJISIIUN CIaHHBIM BHYTPU [IUKJIA

W3yunte nokyMmeHTamuio padpadorunkoB 6udmmorex Pandas, Matplotlib u BermonuuTe
MIPEICTABJICHHBIC HIDKE 3aaHMS:

3arpy3uTe JaHHble u3 Qaiina usedcars.csv B dataframeusedcars;

otobOpas3uTe CTPyKTypy usedcars;

3aMpOCUTE CTATUCTUKY IO BCEM YUCIIOBBIM IEPEMEHHBIM usedcars;

MOCYHTANTE CPEeTHIE 3HAYCHUS ISl BCEX YMCIIOBBIX IEPEeMEHHBIX usedcars;
NOCYMTANTe MEAUAHBI JJIs BCEX YMCIIOBBIX MEPEMEHHBIX usedcars;

U3Y4UTE NATHYHUCIOBYIO CBOJAKY JUISl IEPEMEHHBIX price U mileage;

HOCTpPOIiTe AMarpaMMbl pazMaxa i IepeMEeHHBIX price U mileage;

MIOCTPOITE THCTOTPaMMY ISl IAaHHBIX O IIEHE U Mpo0ere MmoiepyKaHHbIX aBTOMOOMIIEH;
BBIYUCIIUTH TUCIIEPCHIO U CTAHJAPTHOE OTKJIOHEHHE IO BEKTOpaMm price u mileage;

10. mocTpoiite TabNMIly YACTOTHOCTH JJIsl TaHHBIX O TO/IeP’)KaHHOM aBTOMOOHIIE;

11. BeruncnuTe MOy NepeMeHHbIX year, model u color;

12. oTBeTHTE HA BOMPOC O COOTHONICHUH IIEHBI U TTPO0eTra, MOCTPOUB JHarpaMmy pa3opoca;
13. oTBeThTE Ha BOMPOC O TOM, CYIIECTBYET JIM CBS3b MEXIY MOJEIbI0 U IIBETOM, MOCTPOUB
KpOCC-TaOuILy.
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CpeacrBa KOHTPOJISI Ka4eCcTBA 00yYeHUA

Bomnpocsl k 3x3ameny:

1.
2.

13.

14.

15.

16.

17.
18.

[TporpaMMHBbIe MIATGOPMBI CUCTEM HCKYCCTBEHHOTO HHTEIUICKTA.

KOMITIOHEHTBI CHCTEM HCKYCCTBEHHOTO MHTEIJIEKTa, MEXaHU3Mbl JIOTMUYECKOTO BBIBOJA
(paccyxnenuii).

KoMmnoHeHThI cucTeM UCKYCCTBEHHOTO MHTEIUIEKTa, MEXaHU3Mbl 00bSICHEHUH.

KoMnoHeHThI cucTeM UCKYCCTBEHHOTO MHTEIUIEKTa, MEXaHU3Mbl IPUOOPETEHUS 3HAHUH.
KoMIoHEeHThl cHCTeM MCKYCCTBEHHOTO UHTEIIEKTa, MEXaHU3Mbl MHTEJUIEKTYallbHbIX
uHTEpErCcOoB.

W3Bneyenue u popMann3anus 3HaHUHN, B3aUMOJICHCTBUE C MOJIb30BATEIIEM.

MeTo1bl U3BICYEHUS 3HAHUM.

N3Bnedenne 3HaHUN U3 HECKOJIBKUX HCTOYHUKOB.

Knaccudukanus 3HaHUH.

. IIpoGrema npoTrBOpeYNBOCTH (HOPMATU30BAHHBIX 3HAHUI.
. Mcnonp3oBaHue 3HaHU U1 00y4eHHs CHCTEM UCKYCCTBEHHOT'O MHTEIUICKTA.
. SI3pIKkM  TIporpaMMHpOBaHHs, OHMOJMOTEKM M MPOTPaMMHBIE  IUIATGOPMBI  JUIs

(GYHKLIMOHAIBHOI'O IPOrPAMMHUPOBAHHUS CUCTEM UCKYCCTBEHHOTO MHTEIIJIEKTA.

S3pIKM IPOrpaMMHPOBAHUs, OUOIMOTEKH M MPOrpaMMHbIE IUIATGOPMBI AJIS JIOTHYECKOTO
IPOrPaMMHUPOBAHUS CUCTEM UCKYCCTBEHHOTO MHTEJIEKTA.

SI3BIKM IPOrpaMMHPOBaHUs, OUOIMOTEKH W TPOTrpPaMMHBIE TUIATGOPMBI JJISI JIOTUIECKOTO
IPOrPaMMHUPOBAHUS 00BEKTHO-OPUEHTUPOBAHHOIO [IPOrpaMMHUPOBAHHUS CUCTEM
MCKYCCTBEHHOI'O MHTEJIJIEKTA.

Kpurepun kauecTBa cucTeM UCKYCCTBEHHOTO MHTEIUIEKTA.

Metosabl 1 MHCTPYMEHTAIbHbIE CPEJICTBA TECTUPOBaHMUs pabOTOCIOCOOHOCTH M KadyecTBa
(YHKLIMOHUPOBAHUS CUCTEM UCKYCCTBEHHOI'O MHTEIJICKTA.

[Tpurumnsr Data Ops.

[Tpunuunsr DevOps.

11


https://biblioclub.ru/index.php?page=book&id=234802

