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IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON Y4eOHOM JIMTEPATYPbl, HEOOX0AUMOM
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Y4eOHo-MeTOAUYECKME YKA3aHUSI M PEKOMEHJAIMM K HU3YYeHHID TeM
JIEKIIMUOHHBIX M MPAKTUYECKNX 3aHATHH, CAMOCTOSITEJILHOM padoTe CTYIeHTOB

Jlexkun
Ne n/mt Tema nexuuun KonuuecTtBo
4acoB
1 Pa3BuTHE HCKYCCTBEHHOTO WHTEIUIEKTA. 8
2 CO6op W TMOArOTOBKA JAHHBIX JUII CHUCTEM HCKYCCTBEHHOTO 8
UHTEJUICKTA.
3 [IpaBoBbIE W OSTHYECKHE HOPMBI B OOJIACTH HMCKYCCTBEHHOTO 5
UHTEJUIEKTA.
HTroro 22
JlaGopaTopHbie padoThI
Ne /it Tewma sexnuun Konnyectso
4acoB
1 Pa3BuTHe HCKYCCTBEHHOTO WHTEIUICKTA. 8
2 CO6op W TMOArOTOBKA JaHHBIX Ui CHUCTEM HMCKYCCTBEHHOIO 32
WHTEJUICKTA.
3 [IpaBoBBIE W OSTHYECKHE HOPMBI B OOJIACTH HMCKYCCTBEHHOTO 8
UHTEJUIEKTA.
Hroro 48

Pa3nen 1. Pa3zBuTHe HCKYCCTBEHHOT0 MHTE/LJIEKTA

Conepxanue:

Wndpopmaruzanusa oOuiecTBa, HUHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B MHUpE,
NIEPCIEKTUBBl UX pPa3BUTHs. Pa3sBUTHE HMCKYyCCTBEHHOIO HMHTEIUIEKTA, BOJIIOIUSA W TJIABHBIC
TPEHIbl CUCTEM HMCKYCCTBEHHOIo HHTeiieKkTa. OCHOBHBIE MapameTpbl WACHTU(DUKAIMK 3a7ad
MCKYCCTBEHHOI'O MHTEJUIEKTA: Ha3HaueHHe, cepa NMpUMEHEHHs], BUIbl MCIIOIb3yEMbIX 3HAHUM,
BpEMEHHbIE acCHeKThl pelieHus 3anad. Kiaccudukanus cucTteM MCKYCCTBEHHOTO HMHTEINJIEKTa,
METOABl M WHCTPYMEHTAJbHBIC CPEACTBA PEIICHHUS 3aJad C HCIOIb30BAHUEM CHUCTEM
UCKYCCTBEHHOI'O HHTEIUIEKTa B 3aBHCHUMOCTHM OT OCOOEHHOCTeHl mpobieMHON obiactu.
OyYHKIMOHATBHOCTh ~ MPOTPAMMHOIO  00ECHeueHHUs,, MEeTOJbl OLIEHKH HKOHOMHYECKOH
3¢ (HEeKTUBHOCTH MPUMEHSEMOTO ITPOTPAMMHOI0O U alapaTHOro 00ecrneyeHusl.

CamocrosiTenbHas padoTa 1Mo pasely:

[To uToram camMocTOSTENbHON PabOThl CTYACHT TOTOBUT OTYET, BKIFOYAIOIINI B ceOs OTBETHI Ha
BOMIPOCHI U pEIICHHE 3aJlaHui, MPEANOIaraBuInxcs K BBIOTHEHUIO B XO/€ CaMOCTOSTENbHOM
paboTel. OTUeT caaeTcs MPEno1aBaTelio B JIEKTPOHHOM opme.

1. Hanmmmre scce, pacKpblB B HEM BOMPOC BIMSHUA HWHGOpPMATH3AUMA Ha HW3MCHEHHE
KadecTBa KU3HU B PO.

2. PaszpabotaiiTe HMHTEIEKT-KapTy, OTPAXKAIOUIYIO OTambl Pa3BUTHUS HMCKYCCTBEHHOTO
MHTEJUIEKTA U TJIABHBIE TPEHBI COBPEMEHHBIX CUCTEM UCKYCCTBEHHOI'O MHTEIUIEKTA.



3. IlpuBenure mnpuMepbl CHUCTEM MCKYCCTBEHHOTO MHTEIUIEKTa, KOTOpbIE MOTYT OBbITh
HCIIOJIb30BaHbl B YEPHOU METAJTYPTHUH.

4. TlpuBemuTe MpUMEPBI CUCTEM UCKYCCTBEHHOT'O MHTEIUIEKTa, KOTOPHIE MOTYT OBIThH IIPOIECcCe
MIPOU3BOJICTBA MUHEPATBHBIX YI0OpEHUH.

5. PaspabotaiiTe HMHTEIIEKT-KapTy, OTPAXKAIOIIYI0O METOJbl OLIEHKH HSKOHOMHUYECKOH
3¢ (peKTUBHOCTH MPUMEHSEMOro ammapaTHOro obdecredeHusi (B KOHTEKCTE HCIIOIb30BaHUS
CUCTEM UCKYCCTBEHHOT'O UHTEIJICKTA).

6. PazpalotaiiTe UHTEIJIEKT-KapTy, OTPAXKAIOUIYI0 METOAbl OLIEHKHM SKOHOMHYECKOMN
3¢ (PeKTUBHOCTH MIPUMEHSIEMOr0 MPOTrPAMMHOI0 0oOecreueHus (B KOHTEKCTE UCIIOIb30BAHMUS
CHUCTEM MCKYCCTBEHHOT'O MHTEIIJICKTA).

OO0pas3ubl 3a1aHui 1711 1a00paTOPHBIX PadoT:

[To wToram BBIMOJIHEHHS J1aOOPATOPHOU PabOTHI CTYJAEHT JAEMOHCTPUPYET PE3yJIbTaThl pabOThI
MPOrpaMMBbI MPENoiaBaTeNio, NpeaBapuTeIbHO pa3paboTaB TECTOBbIE CIydau, a TaKXKe C/IaeT B
AJIEKTPOHHOM BH/JIE OTYET, COJIEPKAIIHI MOPSIIOK BBIMOIHEHHS paOOTHL.

Jlabopamopnas paboma «Knaccugurayus cucmem ucKycCmeeHH020 UHMeLIeKmay

3a0anue: U3yunTe OCHOBAaHUS KJIACCU(PHUKALMU CHCTEM MCKYCCTBEHHOIO HHTEJUIEKTa U
npe/cTaBiIeHHble Kiacchl. llpuBeauTe mpHUMEpbl pealbHBIX CHUCTEM, OTHOCALIMXCS K
BbIIEJICHHBIM KjaccaM. JlaiiTe 3akiifoueHue O BO3MOMKHOCTM H3MEHEHHUs KJacCHU(pUKaluy,
000CHYMTE 3aKII0UEHHE.

I/ICKYCCTBGHHHﬁ HHTEJIEKT KaK 00JIacTh 3HAHMI OXBATBIBAET BCE O0JACTH YEIOBEUECKOU
JCATCIIbHOCTH, BKJIIO4as: I/IH(i)OpMaTI/IKy, MaTEMaTuKy, (1)I/IJ'IOCO(1)I/IIO, IICUXOJIOTHIO,
TCPMOANHAMUKY, JIMHI'BUCTHUKY, 3APABOOXPAHCHHUC, HWHIKCHCPUIO, 3KOHOMUKY, KOI'HUTHBHBLIC

HAyKH U Ip.

OTH 3HAHUSA HCIIOJIB3YIOTCA B TaKHUX MPHUIIOKCHUAX, KAK: CUCTCMbI YIIPABJICHUA, CUCTECMBI
IMPUHATHA peH.IeHPIﬁ, MHOTI'OAar¢HTHBIC CHUCTEMBI, CHUCTCMbI O6pa6OTKI/I CCTCCTBCHHOI'O A3bBIKA,
pacno3HaBaHue 06pa3013, paciio3HaBaHueC peuu, o6pa60TI<a 3HaHHI>i, I/IHTCJIJ'ICKTyaJ'ILHLII\/’I aHaJIn3
JAaHHBIX, JIOTUCTUKA U APYTHUEC ITPUITOKCHUA.

Knaccudukanus qomkHa oTpaxarh CyIIeCTBEHHbIE (3HAUMMBIE) XapaKTEPUCTUKU CUCTEMBI
uckyccrBeHHoro uHtemekra (CHUU), Bkirodas ocOOEHHOCTH KOHTYpa YIpPAaBJIEHHUS, B paMKax
koToporo wucnoaezyercss CHM, W TEXHONIOIMM TIOCTPOEHUS M MCIOJIb30BaHUS 3HAHUU.
B T'OCT P 59277-2020 «Cwucremsl uckyccrtseHHoro wunremiekra. KIIACCUOUKALIA
CUCTEM UCKYCCTBEHHOI'O UHTEJIJIEKTA» paccMOTpeHBI ClIeAyIOIIe OCHOBaHUS st
kinaccupukanuu: 1) Mo cTeneHH aBTOHOMHOCTH; 2) MO CTENEHH aBTOMaTH3aluu; 3) 1o
apXUTEKTYpHOMY NPHUHLHUITY; 4) IO CTPYKTYpe U mpoleccam oO0paOOTKH 3HaHUI: a) MO MOJenu
3HaHMI; 0) MO yNpaBICHUIO 3HAHUSMU; B) [0 METOAY OOYUeHHMs; 5) MO crienuaiu3aiul CUCTEM
NU: a) cnemumanu3upoBaHHBIE (MCMIONB3YIOT EAWMHBIA JOMEH 3HaHWK); 0) KOMIUIEKCHBIC
(MCTIONB3YIOT MHOXKECTBO JIOMEHOB 3HaHMi); 6) mo meronaMm oOpaboTku mHpopmMauuu; 7) mo
GyHKIMSM B KOHTYpe yhpaBieHHs; 8) 1O MeToJaM JOCTH)KEHHUsS HWHTerpauu MU
unTeponepadensnoctr CUU; 9) no onacHoctu nocneactsuii; 10) mo koHbuaeHnmuansHocTy; 11)
0 BUJAM JEATeNbHOCTH; 12) Mo B3aMMOAEHCTBUIO C YeJIOBEKOM-ONEpaTropoM. Bo3mMoxHO
pacumpenue BUI0B kinaccuduxarmu cucrem WM.



Tabmuna 1 - Cxema kilaccuukanum CUCTEM HCKYCCTBEHHOTO MHTEIUIEKTa

OcHoBaHUs JIIA KJ'IaCCI/I(bI/IKaI_[I/II/I Kiaccer

1 Tlo cTenenn aBTOHOMHOCTH 1.1 ABTOHOMHBIE CUCTEMBI
1.2 BcTpoeHHbIE CUCTEMBI
1.3 TubpumHbie cCUCTEMBI

2 Ilo creneHu aBTOMAaTH3aMU 2.1 ABTOMaTH3UPOBAHHBIE CUCTEMBI
2.2 ABTOMaTH4YECKHE CUCTEMBI

3 Ilo apXUTEeKTypHOMY MPUHLIUITY 3.1 llenTpa30BaHHBIE CUCTEMBI
3.2 PacnpeeneHHbIe CUCTEMBI

4 Tlo Buaam esITeIbHOCTH 4.1 IN'ocynapcTBeHHOE YIIpaBiIeHUE

4.2 be3onacHOCTh

4.3 ObmeoTpaciieBoe peryanpoBaHue
4.4 ITpOoMBIIIJIEHHOCTh

4.5 3apaBooXpaHeHHe

4.6 Toprosuus

4.7 ®uHaHCH U OaHKHU

4.8 Tpancnopt u JIOTUCTUKA
4.9 Cenbckoe X034HUCTBO
4.10 "YMubIii roposa”

4.11 Dxonorus

4.12 Obpa3oBaHue 1 HayKa
4.13 Hedtb u raz

4.14 Tlpouee

5 1o pynkumsim koHTypa ynpasieHuss | 5.1 CucreMbl ¢ 00paTHOH CBA3bIO

5.2 CucreMbl peagbHOr0 BPEMEHHU

5.3 AganTuBHBIE CUCTEMBI

5.4 Cuctemsl popmupoBanus 1enu (CucreMsl
LieJIeTIoaraHus)

5.5 Cuctembl popMUpPOBaHUs KOHTYpa YIPaBIEHUs
1 00y4yeHus

5.6 Cucrembl 00pabOTKH U3MEPEHU

5.7 Cucrembl uAeHTU(GUKAIIUN U TUATHOCTUKA
5.8 CucTeMbl KOTHUTUBHOTO MOZEINPOBAHUS
5.9 CHucTeMBI JJOTMYECKOTI0 BEIBOIA

5.10 Cuctembl npUHATHS (IOJIEPIKKH) PELICHUI
5.11 DkcnepTHO-aHATUTUYECKHE CUCTEMBI

5.12 CucreMBbl OLIEHKU JOCTHIKEHUS 1IETU

5.13 CuryauiMOHHBIE LIEHTPbI

5.14 CucremMbl IPOTrHO3UPOBAHUS

5.15 Tlpouee

6 Ilo cnennanu3anuu cucTeM 6.1 DxcniepTHBIE CUCTEMBI (YIIpaBIeHHE 3HAHUSMH )
6.2 UrpoBble cucTeMbl

6.3 CucTemsl ECTECTBEHHOTI'O S3bIKa

6.4 CuctemMbl KOMIIBIOTEPHOT'O 3PEHUS

6.5 IIpombliieHHbIE PpOOOTHI

6.6 becnytoTHBIE anmapaTel

6.7 IIpouee
7 Tlo xoMIUJIEKCHOCTH U cCiOXHOCTH | 7.1 MHOroareHTHbIE CUCTEMBI
CHUCTEM 7.2 Cucremsl "bosnpmme nanuwie"

7.3 IIpoMBIIIIEHHBIA UHTEPHET BEIIEH
7.4 Kubephuznueckue CUCTEMBI
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7.5 CucteMbl )KU3HEHHOTO ITUKJIA

7.6 Cuctemsl CETEBON IKCIEPTU3BI

7.7 PactipeiefieHHbIE CUCTEMBI YITPABIICHUS
7.8 Cucrema pacrpeielIeHHbIX CUTYallHOHHBIX
LEHTPOB

7.9 Ilpouee

8 ITo meTotam 00pabOTKH
uHpopMaun

8.1 Heiipocetn

8.2 OOyueHue Ha IpuMepe

8.3 DBOIOLIMOHHBIE U TEHETUYECKUE aITOPUTMBbI
8.4 MypaBbHHbBIE AITOPUTMBI

8.5 UMmyHHbBIC BBIUUCICHUS

8.6 'mybGokoe oOyueHue

8.7 PoeBbie BBIUMCIICHUS

8.8 Meron baiieca

8.9 YMeHsbleHne pa3MepHOCTH

8.10 IIpupoaHbie BEIYUCICHUS

8.11 Msrkue BbIYUCIEHUS

8.12 Knacrepuzauus

8.13 JlepeBo pemieHuit

8.14 Perynspusanus

8.15 AnasoroBast 00paboTKa TaHHBIX
8.16 O6paboTka pypbe-00pazon

8.17 Perpeccus

8.18 Pemenne oOpaTHBIX 3a1a4

8.19 Cucrema npaBun

8.20 Ilpouee

9 Ilo ynpaBiieHHIO 3HAHHUAMH,
MOJIEIISIM M METOJaM 00ydeHUs

9.1 IIpouenypusie

9.2 JleknapaTuBHbIE

9.3 OHToNOrNYECKUE

9.4 CemanTuueckue

9.5 IlponykunoHHsble

9.6 ®peiimoBbIe

9.7 HeiipocereBas

9.8 I'enernueckas

9.9 Jlornueckas

9.10 Craructuueckas

9.11 Heuerkue 3HaHus

9.12 Knaccudukanuu

9.13 Muoromepnoe npeacrasnenue (3/1, 4/1)
9.14 ®yHKIIMOHATIBHBIE

9.15 TexHonoruveckue

9.16 MeTononoruveckue

9.17 Kom6uHMpoBaHHOE 00yUYeHHE
9.18 HenpepriBHOE 00yUeHME

9.19 EnunoBpeMeHHOe 00y4YeHne
9.20 IIpouee

10 ITo MeToaM JOCTHKEHUA
WHTETPAIH U HHTEPOTICPaOCIbHOCTH

10.1 Cuctemsl ¢ uHTErpanyel Ha 6a3e OHTOIOTUN
10.2 Cucremsl Ha 6a3e npodUINPOBaHUS

10.3 Cuctemsl, HCHOIB3YIOLINE KIACCU(PUKATOPHI
10.4 TIpouee

11 ITo omacHOCTH MOCHEACTBUIT*

11.1 CoumansHas
11.2 Tlonutnueckas
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11.3 DxoHOoMHUUECKas

11.4 TexHojiornyeckas

11.5 TexnoreHHas

11.6 Dxonorumyeckas

11.7 bezonacHOCTh rocygapcTBa

12 ITo xoH(puaeHnmanpHOoCTH ** 12.1 Yposenb koHpuaeHmaipaoctu (0-3)

* Kiaccupukanuss B COOTBETCTBUM C KATErOPUPOBAHUEM OOBEKTOB KPUTHUUYECKOM
uHpopmannonHoit unppactpyktypsl: (1) CouumanbHoi 3HAYMMOCTH (30POBbE M JKU3HB
moneit); [lomutnyeckoi 3HaYMMOCTH (IPUYMHEHHE yiepda rocyaapcTBy); IKOHOMUUYECKOU
3HauuMocTH  (ymepd cyObekTam W/wim OrKeTaMm); OKOJOTHYECKOH 3HAYUMOCTH
(Bo31eiicTBHE Ha OKPYXKAWIIYI Ccpedy); 3HAYUMOCTh i 00OPOHBI/OE301acCHOCTH,
IIpaBonopska.

**  Knaccudukanys COOTBETCTBYET CIEAyIONIUM KiaccaM KoHpuaeHmuanpHocTH: (0)
Otkpeitas  uHpopmauus; (1) Buyrpennss undopmanus; (2) KondunennuanbHas
uHpopmanus; (3) Cexkpernas napopmarus.

Bo3MoxHO JOIIOJIHECHHEC KJ'IaCCI/I(bI/IKaI_[I/II/I CHU xax 110 HOBBIM OCHOBAHHAM, TaK U IIYTCM
JACTaIM3alun KJIIaCCOB 110 CIICHHATIU3NPOBAHHBIM KJ'IaCCI/I(I)I/IKaI_II/IHM.

Jlabopamopnas paboma «Memoovi u uHcmpymenmanibHvle Cpeocmea peulenus: 3a0ad
UCKYCCMBEHHO20 UHMELIEeKMA»

3aodanue: IloaroroBbTe HHTEIUIEKT-KapTy, BKJIKOYAIOIIYI0 B ce€0s METO/Abl MCKYCCTBEHHOI'O
UHTEJUICKTA, S3BIKA IPOTPAMMHUPOBAHHS WHTEIUICKTYAJIBHBIX CUCTEM, (PEHMBOPKHA MAIIUHHOTO
oOyudeHusi, OOJIayHble CEPBUCHI, HCIOJb3yEeMbl€ U1 pEIIEHUs 3a7ad HCKYCCTBEHHOI'O
MHTEJJIEKTA, a TaK)Ke allapaTHble pEIICHUs, HCIHOJb3yeMble€ B CHCTEMaxX MCKYCCTBEHHOTO
uHTeIIeKTa. Jljig KakJa0oro oObeKTa, BKIIOYEHHOTO B MHTEJUIEKT-KapTy, IPUBEIUTE KPATKYHO
XapaKTEPUCTHKY.

Jlureparypa:

1. Cyposa, H. FO. UckyccrBennniii untemnekt / H. FO. CypoBa, M. E. KocoB. — Mocksa :
HOnutu-/lana, 2021. — 408 c. : un., Tabm., cxemM. — Pexum noctyma: Mo MOMMUCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=690578 (nara oOparieHus:
11.06.2022). — bubmmorp.: c. 383-385. — ISBN 978-5-238-03513-0. — Tekcr
JJIEKTPOHHBIN. .

Pazgen 2. COop M MNOAroTOBKA JAAHHBIX /AJIsi CHCTEM MCKYCCTBEHHOIO
HHTEJJIEKTA

Conepxanue:

OcCHOBHBIE MHCTPYMEHTHI, Oubnuoreku u TexHonorun Data Science. dopmupoBaHue
TpeOOBaHUI K CUCTEME MCKYCCTBEHHOTO MHTEJUIEKTa. BUbl mpencTaBieHus: JaHHBIX. MeTo bl
noucka, coopa u 0000mmeHus HHGOopMaIuK 0 MPoOIEMHOM 00JIaCTH MyTeM ONpoca HKCIEPTOB,
UCXOJHBIX JaHHBIX O (YHKIMOHMPOBAHWM MPOOJEMHONM W  MpeaMeTHOW obnacTei,
JIOKYMEHTHPOBAaHHBIX HCTOYHUKOB 3HAaHUU. JlOCTOBEpHBIE HCTOYHUKU JAHHBIX. OTKpBITHIE
UCTOYHUKU JAHHBIX. L{eIOCTHOCTh M HENMPOTHBOPEYMBOCTH JAHHBIX. YPOBHM IPEACTaBICHUS
nansbix (ODS, DDL, cemanTuueckuil cioid, Mojens naHHbIX). [IpeaBapurensHas o6paboTka u
pa3MeTKa JaHHBIX.


https://biblioclub.ru/index.php?page=book&id=690578




CamocrosiTenbHas paboTa Mo pasaeny:

I[To nToram caMoCTOATEIEHON PabOTHI CTYACHT TOTOBHUT OTYET, BKIIOYAIOIINHA B Ce0sl OTBETHI HA
BOIIPOCHI U pEIICHHE 3aJlaHHUH, MPEATOJIAraBIINXCS K BBINOJHEHUIO B XO/€ CaMOCTOSITEIbHOM
pabotbl. OTUET caaeTcs MpernoIaBaTesio B 3JIEKTPOHHOH (opme.

3amanus A1 CaMOCTOSITENIbHOM pabOTHI:

1.
2.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

[lepeuncnure OCHOBHbIE HCTOUHUKH OTKPBITHIX JaHHBIX.

Ha3oBute OCHOBHBIC OTambl BBHINOJIHEHUS TPOEKTa B 00JaCTH HMCKYCCTBEHHOTO
WHTEIJIEKTA.

[lepeuncnure nporpaMMHbIE TUIATGOPMBI, UCHOIB3YyEMBIC ISl PEaTH3alUi MPOEKTOB B
00J1aCTH HCKYCCTBEHHOT'O UHTEJIIEKTA.

[epeuncaure ocHOBHBIC OMOMMOTeKH Python, ncmosb3yeMsr aist paboThI C JAHHBIMHU.
Kak B Python opranusoBana pabota co cnuckamu? Kak pacneuyaraTh 3JeMEHT CITHCKa,
KaK U3MEHUTH 3JIEMEHT CIHCKA, KaK IPOCYMMHUPOBAThH JIEMEHTHI CIIMCKA, KaK BHIYHCIHUTD
muny cniucka? [IpuBenute npumep.

Kak u3 cnucka nomyuntsh nuana3zon? Kak no0aBuTh snemMeHT B KoHer cmucka? Kak
OTCOPTUPOBATH CHHUCOK Mo cToydny? [IpuBeauTe mpumep.

Kaxk B Python opranu3oBarts nukiIndeckyro o0paboTKy nanHbix? [IpuBeaure npumep.
Kaxk B Python co3natorcs ¢pynkimu nosib3oBatens? [Ipuseaure npumep.

N3yunte NOKyMEHTaLMIO pa3padOTYMKa 10 OCHOBHBIM BO3MOXKHOCTSIM OHOJIMOTEKH
Pandas.

Kax BrI3BaTh OMOMMoTeky Pandas u3 mporpammsl Ha si3bike Python? ITpusenute npumep.
Kak npouuntats daiin popmara CSV? [IpuBeaure npumep.

Kak co3aars Tabiuily, ucrnoins3ys kouctpykrop DataFrame()? Ipusenute npumep.

Kak npocmotpets Tabnuiy? [Ipuseaure npumep.

Kak BbI3BaTh n nepBbIX cTpok Tabnuubl? Kak BeI3BaTh n MOCHEIHUX CTPOK TaOIUIBI?
[TpuBeauTe mpumep.

Kak peanusyercs Jjoruyeckas UWHAEKCAlUs JJIs  [OJY4YEHHUsS] DJIEMEHTOB 10
onpezaeneHHoMy yciosuto? IIpusennre npumep.

Kak peanusyercs unaexcanus B Series? [IpuBeante npumep.

Kak n3MeHuTh Ha3zpiBaHue ctonbua tabauubl? [Ipusenute npumep.

Kak HaifTu nponyuieHHble 3HayeHus B Tabuune? Kak ynannTe nponyiieHHble 3HaYeHUs
B Tabnuie? [IpuBeaure npumep.

Kak 3anmonuuth npomnyuieHHble 3HaueHUss? Yem OOBIUHO 3aMONHSIOTCS MPOIYILEHHBIE
3HaueHus? [IpuBenure npumep.

Kak naiitu gyonukatsl B Tabnuue? Kak yganute gyonukarsl? [lpusenure npumep.

Kak npocmoTpeTh yHUKalbHbBIE 3HaUeHUA B cTonOue? [Ipuseaure npumep.

Kak 3ameHuTh 3HaueHus B Tabnuue uinu cronodue? [lpuseaure npumep.

Kak crpynmnupoBats qansble B cronoue? [Ipusenute mpumep.

Kak ompenenuth MakcuMmaiabHOE 3HadeHHEe B ctosdne? Kak ompenenuTs MUHHMAbHOE
3HayeHue B cronbue? [IpuBeaure npumep.

Kak paccumrare cpennee apudmerndyeckoe 3HaueHue B crosdne? Kak paccuurtath
meauany? IlpuBenure npumep.

Kak otcoptupoBarh 3HaueHuss B cTOJOLE 1O Bo3pacTaHuio/yObiBaHuio? [lpuBenute
puMep.



OO6pa3upl 3aaHuil 4J1s 1a00OpaTOPHBIX padoOT:

[To wToram BbIMOJIHEHMS J1aGOPATOPHOU PabOTHI CTYAEHT JAEMOHCTPUPYET PE3yNIbTaThl pabOThI
pPOrpaMMBbl MPENoIaBaTeNio, MpeaBapUTEIbHO pa3padoTaB TECTOBBIE CIy4yaH, a TaKKe CIAaeT B
AJIEKTPOHHOM BHJI€ OTYET, COACPKAIINI MOPSIOK BBIITOJIHEHUS paOOThI.

Jlabopamopnas paboma «Coop 0anHbix, omobpadicenue 0aHHbIX HA IKpAaHe, npocmeriuiue

pacdentol»

3a,I[aHI/IeZ HpOBeI[I/ITe HCCIICAOBAHUE YaCTOTBI MCIIOJIB30BAaHHMA OMOA3M Ha Ppa3HbIX

POCCHIICKHX TIaTGopmMax.

1.

w

10.

11.

Cobepure mannbie o Tom-10 sMom3u Ha Kaxa0d U3 wiatdopM (Ha3BaHHUE, PYC.; HA3BaHUE,
aHTIJ1.; 3Ha40K; Ha3BaHMUE CETH 1, MJTH.; Ha3BaHHUE CETH 2, MITH.).

OpranusyiiTe XxpaHCHHE JaHHBIX cpeacTBamu Python.

BriBeuTe Ha SKpaH TaOIHILY C JTaHHBIMH.

[TocuuTaiiTe CKOJBKO BCErO TOMOBBIX 3MOJI3U OTHPABISETCS B COLIMAIbHOM ceTu. s Bcex
TOIOBBIX AMOJI3U ITOCUUTANUTE, CKOJIBKO B CPEIHEM (B MIJTMOHAX ) COOOIIEHUH ¢ KaXKIbIM U3
HUX OTIIPABIISIETCS B CETH.

JIst Ka)K10T0 9MO/I3U MIOCUYUTANTE COOTHOIICHUE €T0 KOJIMYECTBA B KKIOW M3 COMMATbHBIX
ceTei.

BriBenuTe Ha 3KpaH OTCOPTHUPOBAHHBIE PE3YJbTATHI MO MCIOJB30BAaHUIO SMOI3U B KaXKIOU
U3 COIMANILHBIX CETel MO YOBIBAHUIO.

Coznaiite cpes3bl Tak, 4TOOBI B KaXKJIOM CiIy4ae BBIBOJWJIACH HE BCS TaONMIa, a TOJBKO
MIEPBBIC MATh CTPOK TAOIHIIBI.

OrneHuTte, KaKyro JIOJIO CPeAH BCEX AMOJI3M, UCIHOIB3YEMBIX Ha MmiIaTdopMe, COCTaBISIOT
BbIOpaHHbBIC BaMHU.

V3MeHnTEe MCXOAHYIO TaONMUIly, JOOABUB B HEE CTOJIOIBI C JOJSMHU HCIOJIB30BaHUS IO
KaXJIOMY U3 IMOJI3H.

PaccuuTtaiiTe MHAEKC HCMOJB30BAHUS 3MOJ3M IS KaXKJAOM M3 COIUANbHBIX ceTeil. Jlis
3TOTO:

- JUIA KaXJI0TO CTOJIONA OI[EHUTE ero MacmTab (Kak cpeiHee 3HAaUCHHE),
- JUIS KQXKJIOTO 3HAYEHUS B CTOJIOIIE BBHIMTOJHUTE HOPMHUPOBaHUE (pa3feuTe Ha
MaciiTa0);
- HOPMHpOBAHHbBIC 3HAYCHUSI CTIOKUTE.
CrenaiiTe BBIBOIBI IO JaHHBIM.

Jlabopamopnas paboma «Hcnonvzosanue ¢pynxyuii 01s pabomol ¢ OAHHbLMUY

3aI[aHI/IeZ HpOBeI[I/ITC HUCCICIOBAaHUEC HN3MCHCHUA HpeHHOIITeHI/II‘;I pOCCHﬁCKOﬁ aKaJCMHU

KMHEMaTorpapuieckux UCKyccTB, HaunHasg ¢ 1987 roja no HacTosiee BpeMs.

1.

ColGepute nmanHple 0 QuibMax, momyduBiux npemuro «Huka» ¢ 1987 roma (HasBanue
dbunbMa, TOJ BpyueHUs MPEMUH, PEUTHHT, IIUHA (B MHH.), )KaHp, Or0KeT (B pyo.), cOOpbI
(8 py6.)).

Opranu3yiiTe XpaHeHHe JaHHBIX B Python.

Onpenennute JUAEPOB MO Pa3HBIM MMapaMeTpaM: HampuMep, MO PEUTHHTY U OIOKETY,
UCIIOJNIB3YS] COPTHUPOBKY.

10



4. Hamummte (QyHKINIO MEPEBOAA MPOJODKATEIBHOCTH (DUIbMa U3 MUHYT B Yachl. MI3MeHnTE
JTaHHbIE, UCTIONb3YS HAMCAHHYIO (PYHKIIHUIO.

5. Hanmmute QyHKIMIO, BBIBOIAIIYI0 Ha JKpaH NEpBble IATh CTPOK JaHHBIX. [laHHbBIE B
TabJIMIle TpeNBapUTENbHO JODKHBL  COPTHPOBATHCS IO  CTONOLY, YKa3aHHOMY
MIOJIb30BATENIEM, U B MOPSAKE [0 BO3pacTaHUIO/yOBIBAHUIO 3HAUEHUI B yKa3aHHOM CTOJIOIIE.

6. Hanwmure GyHKINIO, KOTOpasi BEIYUCISET U BBIBOJWT HA 3KpaH MPUOBLIb, MOIYUYCHHYIO OT
¢dbunpMma. [IpuOBLIL BEIMHCIIACTCS KaK Pa3HOCTh COOPOB U OIOJIKETA.

7. Hanwmure (yHKIMIO, KOTOpas CYMTAeT M BBIBOJUT HA DIKPAaH CpEIHEE 3HAYCHUE TII0
3aJJaHHOMY CTOJIOILY.

8. OrdwmibTpyiite TabNMIly AaHHBIX, OcTaBUB B Hel (uibmbl oT 2010 roga u HOBee. 3atem
OTCOpPTHPYHTE €€ 110 cOopaM 1o yOBIBaHUIO M HaleyaTalTe Ha SKPaHe TOI-S Pe3yJIbTaToB.

9. Ordwmnbrpyiite Tabmuiy mo >xaHpy. g 3Toil nenn Hanumure QYyHKIHIO, UMEIONIYIO JBa
apryMeHTa: TabiMily ¢ JaHHBIMU M Ha3BaHHE ’KaHPA; U BO3BPAILAIONIYI0 HOBYIO TaOJIHILy C
(brIbMaMK MepeJaHHOTO JKaHpPa.

10. Or6epute camble MOMYISIPHBIC KAHPHI.

11. Boibepute u3 tabauisl qaHHbIX (GuabMbel TOII-5 camblx momynspHBIX XKaHpOB. BeiBenute
CIICAYIONIYI0 WHpOpMAIHI0 MO (GWibMaM: Ha3BaHHE (UIbMA; TOJ BPYUCHHUS TMPEMHUH;
npuOBLIb, TOyYeHHAs! OT (HIIbMa; CTOMMOCTh MUHYTHI (priibMa. OTCOPTHPYHTE TaHHBIE MO
roJlaM BPYYEHHUS TPEMHH.

12. ChopmynupyiiTe BBIBOABI 110 TPOJICIaHHON paboTe.

Jlabopamopnas paboma «llonyyenue u npedobpabomrka OaHHbBIXY

3aganue: moay4ynTe NaHHbIE U3 (aiina GopmaTa .CSV, BEINOJHUTE MPEI0oOpaOdOTKy MOTyYSHHBIX
JTAHHBIX.

1. Bubnuoreka Pandas.

1). Tlonmyuure moctymn k 6ubnmmuorexe Pandas, ncmone3yiite nMms nepeMeHHoM pd.

2). Co3naiiTe CIMCOK MUuSic ¢ 5 mapaMu «MMsl Ballero JFOOMMOTO UCTIOJIHUTEIS - Ha3BaHHE
€ro MeCHm.

3). Co3paiite crircok entries ¢ Ha3BaHUSMH IS IBYX CTONOIOB — artist u track.

4). Ucnonw3ys koHcTpykTop DataFrame(), co3naiite TabIuIly U3 CIIUCKA BaIIUX JTFOOUMBIX
UCIIOJIHUTENEi MUSIC U criucka ctonbios entries. CoxpanuTe TabIMIly B TIEPEMEHHOI
playlist u BeiBeuTE 3Ty COOPHYIO TAOJIHILY Ha SKPaH.

2. TlomyuyeHne TaHHBIX

1). Mpouwnraiite ¢aitn music log.csv u coxpanure ero B mepemenHoit df. Coxpanure
nepBbie 5 CTPOK € JaHHBIMH M3 MUSIC_l0Q.CSV B mepemenHoi music_head u BeIBeuTE
3HA4YECHME MIEPEMEHHON Ha DKpaH.

2). Tlpouwnraiite ¢aitn music_log.csv u coxpanure ero B nepemenHoii df. Coxpanute
nocneanue 10 cTpok ¢ JaHHBIMH U3 music_log.csv B mepemeHHod music tail u
BBIBE/INTE 3HAYCHUE IEPEMEHHOMN Ha SKpaH.

3. O6bekt DataFrame

1). Ilpounraiite ¢aitn music_log.csv u coxpanute ero B mnepemenHour df. Coznaiite
nepemeHHyto Shape_table u coxpanure B Heil pa3mepbl Tabmmuber Music_log.csv.
HameuaraiiTe Ha 3kpaHe pa3Mep TaOIHIbl B TaKOM BHje: Pa3mep TaOmuIst: ...

2). Ckonpko HaOmromeHuit B Habope manubix? B mepemennoit shape_table xpanutcs
KopTexk. Ero nepBblif 3J1eMEHT — KOJIMYEeCTBO HAOJII0/IEHUI, KOTOPBIN Ha/l0 COXPaHUTh
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3).

B mepemenHoii observations_table (ue 3a0piBaiiTe, 4TO WHAEKCAIIUS JIEMEHTOB HIET C
0). HanmeuaraiiTe Ha sKpaHe OTBET B TakoM Buje: KonnuecTBO HAOIIOICHUH: ...
CpaBHHMTE TMOJIydeHHBIC pe3yJbTaThl B IepeMeHHBIX Observations info_table wu
observations_table. Ecnu 3HadeHUs TEPEeMEHHBIX COBMAJAIOT, TO BBIBEIHUTE
KOJIMYECTBO HAOJIOIEHUH U coobrienue: «Pelienne BEpHO, KOJUYECTBO HAOIOICHHI
paBHO», Observations_table. Eciu 3HaueHus mepeMEHHBIX HE COBIIAIAIOT, TO BHIBEAUTE
coobmienue: «PerieHne HEBEPHO, MPOBEPHTE €Irie pas!»

4. Wunexcamus B DataFrame

1).

2).

3).

[Monyuute Tabnuiyy, cocrosigyro u3 croaomoB genre u Artist. Coxpanure e€ B
nepemenHoil genre fight. IlocunraiiTe yMCiiO MPOCIyIIaHHBIX TPEKOB B >KaHPE MOII.
Coxpanute pe3ynbTaT B INepeMeHHON genre pop. Hameuaraiite oTBET Ha SKpaHE B
Buje: Yucio npociyliaHHbIX TPEKOB B XKaHPE IIOI1 PABHO ...

ITocuuraiiTe 4nCI0 MPOCIYIIAHHBIX TPEKOB B JKaHpe poK. Jlonmuimure B KO IOACYET,
MOXO0XKUH Ha TPENbIAYIINNA, TOJbKO ¢ jormyeckum ycioBuem df['genre'] == 'rock'.
Coxpanute pe3yibTaT B nepeMeHHO# genre rock. HameuaTaiite oTBeT Ha SKpaHe B
Bujre:  Yucno  mpociylIaHHBIX — TPEKOB B JKaHpe  I[ON  PaBHO
Yuciio npocayliaHHbIX TPEKOB B JKaHPE POK PABHO ...

Hanumure ycnoBHYI0 KOHCTPYKLIHIO, KOTOpasi CPaBHUBAET IOJYYEHHbIE 3HAYEHUS U
BBIBOAUT HH(OpManuio o mobeaurene B 3ToM Ooro! Ecnm mobeamn xaHp poK, TO
BbIBeUTe coobOmenne "Pok moGemmi!", a ecnmu moOemwu aHp TOM - COOOIICHHE
"ITonica forever!"

5. OOsekr Series

1).
2).

3).

4).

5).

6).

7).

[TomyunTe TaOAMILY TOTBKO C KaHPOM rock u coxpaHuTte e€ B mepeMeHHoi rock.
Breizenute BpeMs OPOCIYIIMBAaHUS POKOBBIX KOMIIO3UIIUNA B 0OCOOYIO CTPYKTYpPY
nauubix. Coxpanute cronberr 'total play' Tabmuib rock B mepemennoit rock_time.
OOpatutech k HOBOU Series ¢ uMeHeM rock time W mocyuTaiTe KOJTUYECTBO TPEKOB
JKaHpa pPOK, MPOMYUIEHHBIX B TEUYEHUE 5 CEeKyH]. JIOrMyeckuMm YCIOBHEM YKaKUTE
rock time <= 5. Pe3ynbpTaT coxpaHute B mepeMeHHO# rock haters u Hamedaraiite Ha
9KpaHe ¢ nosicHeHneM: KoiaruecTBo NpomyiieHHbIX TPEKOB KaHpa POK PaBHO ...
BriGepute u3 uCX0IHON TaOMUIIBI TOJBKO CTPOKHU C >KaHPOM 'pOp' M COXPAHHUTE ITY
HOBYIO Ta0JIMIly B TIEpEMEHHON pop.

[To anamoruu c pokoMm co3naiite Series, Tie XpaHITCS TOJIbKO TaHHBIE O BPEMEHHU
BOCIIPOM3BEICHUS KOMIIO3UIMIA B skaHpe momn. Ha3osute ero pop_time u coxpanute B
HEM JaHHBIe cTOOMA 'total play' u3 TabmuIer POp.

[To ananoruu c pokom obparutech K Series pop time, 4TOObI HOCYUTATh KOJUYECTBO
IIPOMYUICHHBIX B TEYEHHE S5 CEKyHJ TPEKOB »aHpa mon. Mcrone3yilte ycioBue
pop_time <= 5. Pe3ynpTar coxpaHute B nepeMeHHON pop haters u HameuaTaiiTe Ha
’KpaHe B TakoM Buje: KomnyecTBo NponyeHHbIX TPEKOB KaHpa MOl PaBHO ...

Jns oboux KaHPOB MOCUYHTANUTE JONIO OBICTPO MPOMYIIEHHBIX TMOJIH30BATEISIMU
KOMITO3MIIMI B TIpolieHTax. Pa3nenute KOJIMYEeCTBO TPEKOB, KOTOPHIE MOJIb30BATENN
NPOMYCTUIIM — COOTBETCTBEHHO rock haters m pop haters — Ha oOiiee KOITUYECTBO
TPEKOB YKaHpa POK U KaHpa MOIL.

OO0r1ee KOTMYECTBO TPEKOB JKaHpPa PaBHO KOJIMYECTBY HAOIIOIeHNH B Tabnuiax rock u
pop, T.e. 3HaYeHHIo aTpudyTa shape[0] aTux TadwMII.
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PesynpraTel coxpanute B mepemeHHbIX rock skip u pop skip. BeiBemure 3HaueHUs
HOBBIX NICPECMCHHBIX B MPOHCHTAX C TOYHOCTBIO OO OAHOI'O 3HAKa ITOCJIC 3aIsITOM B
dopme:

Jons mponyleHHbIX KOMIIO3HUIIUH XKaHpa POK PaBHA: ...

Jons mponyIeHHbIX KOMITO3HUIMI KaHpa IOl PaBHA: ...

Jlabopamopnas paboma «Pazdenvuulil coop unphopmayuonnoz2o mycopar

3aganue:

MOJTyYUTE TaHHBIC U3 (aiina hopmara .CSV, ynanute nHHOPMAMOHHBIA MYyCOpP.

1. TlonmyueHue maHHBIX

1).
2).

[TpounTaiite ¢aitn music log.csv u coxpanure ero B nepeMeHHo# df.
[TpocMoTpuTe HHPOPMAIHIO O HAOOPE TAaHHBIX, BOCMOJIB30BaBIINCE MeTOI0M info().

2. ITlepeumenoBanue cToa010B

1).
2).

3).
4).

BriBeauTe CIIMcOK CTONIOLOB.
[ToaroroBbTe cIMCOK NEW_NamesS ¢ HOBBIMUA MMEHAMH JIJIsl CTOJIOIOB!
- user_id — user id
- total play — total play seconds
- Artist — artist name
- genre — genre name
- track — track name
[TeperMenyiiTe cTOIOLBI TAOIUIIBI, KOTOPask XpaHUTCs B iepeMenHou df,
[IpoBepbTe, YTO MOTYUHUIIOCH, 3aIIPOCUB JUISI CTPYKTYpPBI JaHHbIX df atpulyt columns.

3. O06paboTka mPOMyIMEHHBIX 3HAYCHHIA

1).

2).
3).
4),
5).

[TocuuraiiTe KOJIMYECTBO NPOMYIIEHHBIX 3HaYeHUH B HAOOpe TaHHBIX U BBIBEUTE €rO0
Ha 9KpaH.

3arnoyHUTe OTCYTCTBYIOIIUE 3HAYCHUsI cToOa ‘track_name' crpokoii 'unknown'.
3arnoyHUTe OTCYTCTBYIOIIUE 3HAYCHUsI cToOa ‘artist_name' crpokoit 'unknown'.

VY nanuTe npomnyiieHHbIe 3HaU€HUs U3 CTOJIOIa 'genre_name'.

[IpoBepbTe momyuyeHHBIN pe3ynbTaT. [IpocmorpuTe mHbOpMaIioo 0 Habope MAHHBIX:
BOCIOJIB3yiTeCh MeToi0M INfo().

4. OO0paboTka Ay0IHMKaTOB

1).
2).
3).
4),

5).

6).

7).

CoxpanuTe Tekyuii pa3mep Tabnuipl B iepemenHoi shape_table.

[TocuuTaiiTe U BHIBEAUTE HA IKPAH CyMMapHOE KOJIMYECTBO AyOIUKATOB B TAOIHIIE.
VYnanute nyonukatel. Mcnosp3yiite merton reset_index() anst coxpaHeHust mopsaka
WH]ICKCOB.

Coxpanute B mepeMeHHyto shape_table update pasmep Tabawmbl mocie ymaneHus
JyOITUKATOB.

CpaBuure mnepemennbic Shape table u shape table update. Eciu oHM  paBHBI,
BBIBEIUTE cOoOOIIeHUE 'Pa3zMep TaOIUIIbl HE U3MEHWIICS, TEKYIIUI pa3Mep: ' U 3HaUeHue
nepemeHHoi shape table update. B nHOM ciydae cooOmieHne MOKHO OBITh TaKHM:

"Tabnuna YMEHBIINJIACH, TEKYILIUN pasmep: ' H 3HAYCHHE
nepemenHoit shape_table_update.
[Tonyuure YHUKaJIbHBIE 3HAYCHUSA ctonbua ‘genre_name’, HCIIOJIb3YWUTE

meron unique(). IIpocmoTpute pe3ynbTaT W HaWIUTe Ha3BaHHE KaHpa, KOTOPOE
BBITIAZIACT U3 OOIIETo psija.

OueHuTe U3MEHEHUs: IepecurnTalTe KOJIMYECTBO 3HAYEHMH 'DJIEKTPOHMKA' B
croiibte ‘'genre_name'. Ecnu yganock BC€ 3aMEHHUTb, pe3yIbTaT JOJKEH ObITh paBeH ().
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CoxpaHuTe 3TOT pe3yibTaT B INepeMeHHOH genre final count, BhIBeAMTE Ha HKpaH.
[lpumenuTe K OTOOpaHHBIM IO Jiormueckomy yciosuto df['genre_name'] ==
'3JIEKTPOHUKA' 3HAYCHUSIM crosbia ‘genre_name' merox count() s moJjicuéTa.
Pesynbrar coxpanute B mepemenHoit genre_final_count, 3HaueHue KoOTOpOI
HaIleyaTanTe Ha SKPAHE.

5. CpenaiiTe BBIBOJBI IO MPOCIIAHHON padoTe.

Jlabopamopnas paboma «AHanuz 0anHslX u 0opmieHue pe3yibmamos »

3ananue: mMoNy4ynTe IaHHbIE W3 (aiina ¢opmara .CSV, BBITOJHUTE PAacUYEThl, MOATOTOBHTE
NPE3EHTAIHIO 10 Pe3yabTaTaM paboThI.

1. 3HakoMCTBO C HAOOPOM JTaHHBIX

1).

2).
3).

4).

[MpounTaiite nmaHHble U3 (aiima music_log 2.csvu BeiBeaure mnepBbie 10 cTpok
(music_log_2.csv—  oOHOBNEHHBIH (aii ¢  JAaHHBIMH, KOTOPBIE  MPOILIN
npeaoopaboTKy).

[TonyunuTe COUCOK Ha3BaHWUU CTOJNOIOB, 3ampocuB arpuOyT columns. Pesymbrar
BBIBE/IUTE HA SKPaH.

[TocuuTaiiTe KOTMYECTBO MYCTHIX 3HAYEHHI B HAOOpE TAHHBIX, COXPAHUTE PE3YJbTAT B
nepeMeHHO# Na_number. BriBeaute ¢€ 3HaYeHNE HA DKPaH.

[MocunraiiTe KOIMYECTBO IyOJIMKATOB B HA0OpE JaHHBIX, COXPAHUTE PE3yJbTaT B
nepemenHoit duplicated_number. BeiBeaure e€ 3HaueHHE Ha SKpaH.

2. TI'pynmupoBka JaHHBIX

1).

2).

3).

V3uaiite user_id wmenomanoB. [Ijis 3TOro CrpymnmupydTe TaHHBIE MO KaXIOMY
[OJIb30BATENI0, YTOOBI COOpaTh JKaHPbl IMPOCIYLIAHHBIX UM  KOMIIO3UIIMH.
Crpynmupyiite DataFrame no cron6uy user_id, coxpaHuTe mojay4eHHbINH pe3ysbTaT B
nepeMeHHo# genre_grouping. IlocunTaiiTe KOJIMYECTBO KAHPOB, KOTOPBIC BHIOpAIH
MOJIb30BaTeNH, METOIOM Count(), ykazaB, 4yTO BBIOMpaeM OJMH CTOJOEel genre_name.
Coxpanure pe3ylpTaT B IepeMEHHO# genre_counting u BeiBeaure miepBbie 30
CTPOK 3TOW TaOJIUIIBI.

BbeITh MOXeET, Te, KTO 3a JieHb chymaer Ooisbmie S0 meceH, UMET 0ojiee MIUPOKHE
npeanouteHus. UTtoObl HAaWTH Takoro, HamumuTe (YHKIHUIO USEr_genres, koropas
IIPUHUMAET HEKYI0 TPYIIUPOBKY Kak CBOM aprymeHr group. @yHKuMs JOJKHA
nepeduparh TpyNIbl, BXOJAIINE B 3Ty IPYNIUPOBKY. B kaxnoi rpynme iBa snemMeHTa
—HMs TpyMIiel ¢ uHAEKcoM 0 U CMCOK 3HavyeHuit ¢ uHjaekcoM 1. OOHApPYX HUB TaKyIO
Ipymniy, B KOTOPOH CHHUCOK (37IEMEHT ¢ uHAeKcoM 1) comepxxut Oonee 50 3HaueHMIA,
(GyHKIIMS BO3BpAlllaeT UMsI TPYIIbI (3HaUEHHE 3JIeMEHTa ¢ UHieKcoM 0).

Bb3oBuTe (GyHKIMIO USEr_Qenres, kak apryMeHT TIepenaiTe e genre_grouping.
Pesynprar — USer_id HeBeloMOro HaMm  JFOOWUTENS My3bIKH — COXpaHHTE B
nepeMeHHo# search_id u BeIBeuTe 3HAUEHUE HA KPaH.

3. CopTHupoBKa JaHHBIX

1),

Breimonuss mnpeapiayinee 3adaHue, Bbl OOHApYXKWJIM MEIOMaHa C YHUKAIbHBIMU
naHHeiMA. OH 3a JeHb mociyman Oonbmie 50 kommosuiuid. [lomyunte Tabmuiy c
NPOCIYIIAHHBIME WM Tpekamu. JIJii 3TOro 3ampocuTe W3 CTPYKTYpbl naHHbIX df
CTPOKH, OTBEUAIOIINE CPa3y ABYM ycaOBUsAM: 1) 3HaueHue B cTosoIe ‘user_id' moimKHO
ObITh PaBHO 3HAYEHHIO TMepeMeHHoW Search_id; 2) Bpems mMpocCiyIIuBaHUs, T.€.
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2).

3).

4).

5).

3Hayenue B croibme ‘total play seconds', me momkuo paBHsAThes 0. CoxpaHute
pe3ysbTaT B IepeMeHHOM MUSIC_USer.

V3HailiTe, CKOJIBKO BPEMEHM OH CIyllal My3bIKy Kaxaoro skaHpa. Crpynnupyiite
JIaHHBIC TAOJIMIBI MUSIC_USEr 1o cToiOIy 'genre_name' u mojay4uTe CyMMYy 3HA4CHUI
cronbua 'total_play_seconds'. Coxpanurte pe3ynbraT B IEpEMEHHOM SUM_MUSIC_USer u
BBIBEIUTE €€ 3HAYCHUE Ha SKPaH.

Ba)kHO 3HATh, CKOJIBKO TPEKOB KaXKIOT0 YKaHpa OH BKJIOUWI. Crpynnupyite TaHHbIC
1o ctoJliry genre_name u mocyuraiiTe, CKOJbKO 3HAYCHHUN B CTOJIOIE JENre_name.
CoxpaHuTe pe3yabTaT B MEpeMEHHO COUNt_MUSIC_USer u BbIBeauTe e 3HAYCHHE Ha
JKpaH.

UroObl mpennoytreHuss ObUIM BHIHBI Cpa3y, HYKHO KpYIHEHIINEe 3HAYCHHS
pacnonokuTh HaBepxy. OTCOPTUpPYHTE NaHHBIE B TPYHIIMPOBKE SUM_MUSIC_USEr mo
yObiBaHui0. BHumanwe: korma mnpumensere wmetox Sort values() x Series ¢
CIMHCTBEHHBIM CTOJIOIIOM, apryMeHT DYy yka3piBaTh HE HYXHO, TOJBKO MOPSIOK
coprupoBku. CoxpaHuTe pe3yiabTar B iepemenHoi final_sum u BeiBeauTe €€ 3HaueHHe
Ha SKpaH.

Temepp TO e caMoe HaJ0 ClelaTh C YHUCJIOM MPOCIYIIAHHBIX MEIOMaHOM
KomIo3unuii. OTCOpTHPYITE NaHHBIC TPYNITMPOBKKA COUNt_MUSIC_USEr 1o yObIBaHUIO.
Coxpanute pesynbraT B nepemenHoi final_count, 3nadenue KoTOpoit BBIBEAWTE Ha
JKpaH.

4. OrmmcareibHast CTATUCTUKA

1).

2).

3).

4).

5).

6).

7).

[Tony4ure TabIUIly C KOMIIO3UIIUSMH CaMOTO MOMYJIIPHOTO JKaHpa — POp, UCKITFOUUB
npomnyiieHHblie Tpeku. COXpaHUTe pe3ysibTaT B IEPEMEHHOM POP_Music.

HaiinuTe MakcumaiabHOE BpeMs MPOCTYIIMBaHUS IECHU B jxkaHpe pop. CoxpaHute
pe3yibTaT B IepeMeHHOM Pop_music_max_total_play u BeiBeauTe e 3HaueHHe Ha
JKpaH.

[Monyuute cTpoKy TaOMUIBI POP_MUSIC ¢ uHDOpMalUeld O caMoW UIMHHON IO
BpPEMEHHU MPOCITYIIBAHUS recHe aHpa 'pop' u COXpaHUTE eé B
nepeMeHHo# pop_music_max_info. BeiBeauTe 3Ty CTPOKY Ha 9KpaH.

Haiimute MUHUMATbHOE HEHYJIEBOE BPEMsI IPOCITYIIMBAHUS KOMIIO3UIMH B )KaHpe POp.
CoxpanuTe ero B MepeMeHHO# Pop_music_min_total_play, 3nauenue BbIBeauTe Ha

DKpaH.
BeiBeiuTe Ha 3KpaH MHPOPMALIUIO O KOMIIO3MIIUY JKaHPa pop, KOTOPYIO 3alyCTHIIN, HO
ObIcTpee BCEX OCTaJIbHBIX BBIKJTFOYHIIN. Pe3ynbrar COXpaHHTe B

HepeMeHHYI0 POP_MUSiC_Mmin_info u BeIBeIUTE HA KpaH.

Paccunraiite Menuany BpeMEHM IpOCIYIIMBAaHUA MPOU3BEACHUM  KaHpa Pop.
CoxpaHnuTe pe3ybTaT B IepeMEHHOI POP_MusiC_median u BeIBEUTE HA SKPaH.
Paccunraiite cpeanee apudmernyeckoe BpPEMEHH MPOCIYIIUBAHUS TMPOU3BEICHUM
xaHpa pop. CoxpaHuTe pe3yibTaT B IEPEeMEHHOI POP_MUSIC_Mean u BhIBEIUTE Ha
JKpaH.

5. Pemenue 3aga4u U O(I)OpMJ'ICHI/Ie PE3yJIbTaTOB

1).

PaccuuTaiite merpuky happiness mais Bcero Habopa naHHbIX. COXpaHUTE MOTYYCHHBIN
pe3ysbTaT B IIepeMeHHOM Ccurrent_happiness u BeIBeIUTE Ha SKpaH.

Metpuka happiness paccUMThIBaeTCS TaK: CUMTAEM, KaK JOJIT0 KaXIbli MOJIb30BaTelb
ciayman My3slky. s storo crpynnupyem DataFrame mo mosb3oBarento. Ilocunraem
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oOmiee Bpemsl MPOCITyHIMBaHUS My3blkd. Haxonum menumaHHOe 3HAa4YeHHE AJII CYMMBI
MPOCITYIIMBAHUM 110 MOJIH30BATEIIO.

2). Paccunraiite pa3HOCTh JABYX 3HaueHHil MeTpuku happiness 10 (57.456 cexyHn) u
nocine skcnepuMeHta.  ChenaidiTe BbIBOABI 00 W3MECHEHUH YIOBJICTBOPEHHOCTH
I0JIb30BATEIICH CEPBUCOM.

Jlureparypa:

1. TInac [Ix. Bannep. Python mis cioskHBIX 3a/1a4: HayKa O JaHHBIX ¥ MAITUHHOE O0OydeHue.
— (Cepus «becrcemnepst O’Reilly»). - Cankr-IlerepOypr : Iurep, 2021. - 576 c. - ISBN
978-5-4461-0914-2. - URL: https://ibooks.ru/bookshelf/376830/reading (mata obpamieHus:
11.06.2022). - TeKCT: 3JIeKTPOHHBII.

Paznen 3. IlpaBoBble W JITHYECKHE HOPMBbI B 00JIACTH MCKYCCTBEHHOI'O
HHTEJJIEKTA

Coneprkanue:

Nudopmannonnas 06e30macHOCTb, MpaBoBas 0aza MHGOPMAMOHHOTO 3aKOHOJIATEIbCTBA,
IPaBOBbIE U 3THUYECKHUE HOPMBI B 00JACTH HMCKYCCTBEHHOI'O MHTEIJIEKTA, MEXIYHApOIHbIE U
HallMOHAJIbHBIE CTaHJAPThl B O0JACTH HCKYCCTBEHHOIO MHTENJIEKTa M CMEXHBIX O00IacTsX,
3aIMIIEHHOCTH UH(POPMAIIMOHHBIX CUCTEM U CUCTEM UCKYCCTBEHHOT'O MHTEJIEKTA.

CamocrosiTenbHas padoTa 1Mo pasely:

[To nToram caMocToSTEIEHON PabOTHI CTYACHT TOTOBHUT OTYET, BKIFOUAIOIINHA B CE0sl OTBETHI HA
BOIIPOCHI U pEIICHHE 3aJlaHHUi, MPEAIOJIAraBIINXCsl K BBINOJHEHUIO B XO/€ CaMOCTOSTEIbHOM
pabotel. OTYeT caeTcs MpernoiaBaTelio B 3JIEKTPOHHOH (popme.

3amaHus 1711 CaMOCTOSATENIbHON paOOThI:

1. PazpaloraiiTe MHTEUIEKT-KapTy, OTPAXKAIOIIyI0 IpPaBOBYI0 0a3zy HH(POPMALMOHHOTO
3aKOHOJATEIbCTRA.

2. Kakme mnpaBoBble M OSTHYECKHE HOPMBI B O00JACTH HMCKYCCTBEHHOTO HHTEIJICKTA
MCIIOJIb3YIOTCS B HacTosilIee BpeMs (IPUBEIUTE CChUIKH Ha 3aKOHOAATEILCTBO).

3. Ilepeuncnute OCHOBHBIE MEXIYHApPOIHBIE ¥ HAIMOHAIBHBIE CTAaHAAPTHI B OOJACTH
UCKYCCTBEHHOI'O MHTEJIJIEKTa U CMEXKHBIX 00JIacTsX.

4. Yto nonpa3zyMmeBaeT moJi cO00M «3alMIIEHHOCTh MHPOPMAIIMOHHBIX CHUCTEM U CHCTEM
HCKYCCTBEHHOI'O MHTEIJIEKTa».

OO0pa3s1iel 3a1aHuit 7151 JTa0OPATOPHBIX padOT:

[To wToram BbINOJIHEHMS J1aOOPATOPHOM PabOTHI CTYJAEHT AEMOHCTPUPYET PE3yNbTaThl pabOThI
IIPOrpaMMBbl MPENoIaBaTeio, NpeaBapUTEIbHO pa3padoTaB TECTOBBIE ClIy4yaH, a TaKKe CAAeT B
HIIEKTPOHHOM BHJIE€ OTYET, CO/IECPIKAIINN TOPSIIOK BHIOTHEHUS PaOOTHI.

Jlabopamopnas paboma «lIpagogvie HOpMbL 8 0OIACMU UCKYCCMBEHHO20 UHMEILIEKMA»

Tesuc: cucrema, KoTopas yduTcs Ha WH(OpPMAIMU, MOTYYEHHON W3 BHEIIHETO MHpA,
MOXXET JeHCTBOBATh TaKUM 00pa3oM, KOTOPBIM CO3JaTel HE MOTJIM TPeACcKazarh, a
MPEACKA3yeMOCTh KPUTUYHA JJI1 COBPEMEHHBIX NMPABOBBIX MOIX0/I0B.
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Onuimre npuMepsl CUTyalluid, KOrJa CHCTEMa HCKYCCTBEHHOTO MHTEIJIEKTa IEHCTBYET HE
TaK, Kak IpeacKasplBald co3aareny. Kakylo OTBETCTBEHHOCTb HECET BIIAJENIELl CHUCTEMBbI
UCKYCCTBEHHOI'O MHTEJUIEKTA, €CIIM Ta COBEPLIWIA JCHCTBUS, HAHECUINE BPEI TPEThEU CTOPOHE.
[To xakoil craTbe TpaKAAHCKOTO KOJEKca OyAeT HAcTylmaThb OTBETCTBEHHOCTH BJaJeliblla Ha
Tepputopun PO? MoxeT JIn K BiaJenblly CHCTEMbl HCKYCCTBEHHOI'O MHTEIIEKTA IPUMEHSATHCS
IPaBOBbIE HOPMBI 00 HMCTOYHHMKAX IOBBIIICHHOW omacHocTH? Kakme cucTteMbl MOTYT OBITh
OTHECEHbl K MCTOYHHMKAM IIOBBIIIEHHON omacHOCTH? MoskeT 1 poOOTH3MpOBaHHAs cHCTEMaA
OBITH IOPUAUYECKU OTBETCTBEHHOM 3a OIpe/ielIeHHbIE 1eHCTBUs?

Jlabopamopnas paboma « dmuxa u UCKYCCMEEHHbIU UHMENNEKM )

«[Ipobnema Baronetkm»: IlpencraBpTe, UYTO HEyIpaBisieMas BaroHeTKa HECETCS 110
penbcaMm, a Ha €e IyTH K pesbcaM IPUBSA3aHbI IIATh YeJOBEK. Bbl crouTe BO3ie pplyara, ¢
IIOMOILBI0 KOTOPOTO MOKHO IIEPEKIIIOUUTH CTPEJIKY, M BarOHETKa IIOBEPHET M IOEHET IO
JIpyromy IIyTH, I'I€ K peJIbcaM IIPUBs3aH OAUH 4enoBek. [lepexmtounte nu Bel cTpenky?

Onuiure npuMepsl CUTyallud, CBSI3aHHBIX C UCHOJIb30BAHUEM CHCTEM HCKYCCTBEHHOIO
WHTEJUICKTA, B KOTOPBIX «IpoOjieMa BaroHETKW» JOJDKHA ObITh pemieHa. IlpencraBbTe
pa3jnyHble CIIEHApUH Pa3BUTHS coObITHil. Kak HYXHO MOCTUTH B TOH WJIM MHOW CUTYyaluu?
Kakue »Tudeckne M MPaBOBBIE HOPMBI HCIOJB3YIOTCA JOJDKHBI OBITh HCIONb30BAHBI B
MIPUBEJICHHBIX CUTYaIUsIX?

Hexotopeie mpumeps! cutyanuii: ¢uisM «S1, poGoT» (4bl0 KHM3Hb HY)XHO CIIacaTh?);
aBapus IpU ABIKEHUH OSCIIMIOTHOTO TPAHCTIOPTA (Ubs )KU3HD B IPUOPUTETE — ACCAKUPOB MITH
Meexo10B8?) u Jp.

Jlureparypa:

1. Cyposa, H. 0. UckyccrBennsiii uaremiekt / H. }O. CypoBa, M. E. KocoB. — Mocksa :
HOuutu-/lana, 2021. — 408 c. : wun., Tabn., cxem. — Pexum noctyma: mo MOIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=690578 (nata oOparieHus:
11.06.2022). — bubmuorp.: c. 383-385. — ISBN 978-5-238-03513-0. — TeKCT : 371€KTPOHHBIIA.

2. 3anouino M. B. MckyccTBeHHBIN HHTEIIEKT B MpaBe: HaydyHO-IIpakTHYeckoe nocodue / M.B.
3amomio. - MockBa : Madorpormk Meama, 2021. - 132 c. - ISBN 978-5-9998-0365-8. -
URL: https://ibooks.ru/bookshelt/382542/reading (mara obpamenus: 11.06.2022). - Tekcrt:
AIEKTPOHHBIN.

3. baxrteeB JI. B. MickycCTBeHHBIN MHTEIUICKT: 3TUKO-TIPABOBEIE OCHOBHI : MoHOTpadus / J[.B.
baxteeB. - Mocksa : Ilpocmekr, 2021. - 176 c. - ISBN 978-5-392-33413-1. - URL:
https://ibooks.ru/bookshelf/380167/reading (nata o6pamenus: 11.06.2022). - Tekcer:
JJIEKTPOHHBIN.

CpencrBa KOHTPOJIA Ka4ecTBA 00y4eHUst
Bormpocsl k 3k3aMeHy:

1. Undopmaruzanus obuiecTna.

HNHpopManmoOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MHPE, MIEPCIIEKTUBBI UX PA3BUTH.
Pa3BuTHE HCKYCCTBEHHOTO MHTEIUICKTA.

['maBHBIE TPEH/IBI CHCTEM HCKYCCTBEHHOTO WHTEIUICKTA.

a s w

OcHoBHBIE TapaMeTPhl HACHTU(DUKAIINY 3a/1a4 UCKYCCTBEHHOTO MHTEJIEKTa: Ha3HAUCHUE
u cepa IpUMEHEHUS.
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10.

11.
12.

13.
14.
15.
16.

17.

18.
19.
20.
21.
22.
23.
24.
25.

26.

OcHoBHbIE TapaMeTpbl UACHTU(UKAIIMY 3a/1a4 UCKYCCTBEHHOTO MHTEJIEKTA: BUIbI
UCIIOJIb3YEMBIX 3HAHUM.

OcHoBHBIE TTapaMeTPHI HACHTU(DUKAIIMH 33]1a4 UCKYCCTBEHHOTO UHTEJUIEKTA: BPEMCHHBIE
aCIEKThI PEIICHUS 3a/1a4.

Knaccugukarus cucteM HCKyCCTBEHHOT'O MHTEIICKTA.

MeTo/p1 perieHus 3a1a4 ¢ UCMOJIb30BAHUEM CHUCTEM UCKYCCTBEHHOT'O MHTEIIJICKTa B
3aBUCUMOCTH OT OCOOEHHOCTEH POOIEeMHOM 00JIacTH.

HucTpyMeHTaNbHBIE CPeICTBA PELICHUS 3aau C UCIOIb30BaHHUEM CUCTEM
HCKYCCTBEHHOI'O MHTEIIJIEKTa B 3aBUCUMOCTH OT OCOOEHHOCTEH IpOoOIeMHOM 00J1acTH.
OYHKIMOHATHHOCTH MPOTPAMMHOT0 00ECTICUCHHUS.

MeTo/1bI OIIEHKH YKOHOMUYECKOH 3(h(HEKTHBHOCTH MPUMEHSEMOTO MPOTPAMMHOTO U
anmapaTHOro 00eCIeUeHUS.

OcHOBHBIE HHCTPYMEHTBI, On0OIMoTeKkn 1 TexHoioruu Data Science.

®opmupoBaHue TpeOOBaHMI K CHCTEME UCKYCCTBEHHOTO HHTEJUICKTA.

Bunel npencraBieHus TaHHBIX.

Metosl orcka, coopa u 06001eHus nadopmanuu o npodiaemMHoi odmactu. Onpoc
JKCIIEPTOB.

Metonapl cOopa HCXOIHBIX AAHHBIX O (YHKIMOHUPOBAHUH MTPOOJIEMHOHN M MTPEIMETHOM
oOnacTe.

JIoKyMEHTUPOBaHHBIE HICTOUHUKH 3HAHH.

JocTtoBepHbIe UICTOYHUKH JaHHBIX. OTKPBITHIE ICTOYHUKH JTAHHBIX.

[{enocTHOCTh U HEMPOTUBOPEUNBOCTH JIaHHBIX.

VYposuu npeacrasienns nanapix (ODS, DDL, cemaHTHYeCKUi CI0M, MOCIb JaHHBIX ).
[IpenBaputenpHas 00paboTKa U pa3MeTKa TaHHBIX.

HNudopmanmonnasi 6e30macHOCTh, MpaBoBas 6a3a HHPOPMAIIMOHHOTO 3aKOHOJATENILCTBA.
[TpaBoBbIE M 3TUYECKUE HOPMBI B 00J1aCTH UCKYCCTBEHHOT'O MHTEIIJIEKTA.
MexxayHapoaHble U HallUOHAJIBHBIE CTaHIaPThI B 00JIACTH UCKYCCTBEHHOTO MHTEIIEKTa
U CMEXHBIX 00JIacTAX.

3amuIeHHOCTH HHOOPMAITMOHHBIX CUCTEM U CUCTEM MCKYCCTBEHHOT'O MHTEIIJICKTA.
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