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HNCKYCCTBEHHBIA UHTEJJIEKT
7-9 KJIACCBI

IHosicHUTEIbHAA 3aNIMCKA

IIporpamma  kypca  «VICKyCCTBEHHBI  HMHTEIUIEKT»
cocTaBlieHa JUIsl 7 Kjacca B COOTBETCTBHM C TpeOOBaHUSMU
OrocC OCHOBHOTO oOuiero oOpa3oBaHUs (mpukas
Munnpocsemnienus Ne 287 ot 31 mas 2021 r.), ¢ ydeTtom
MIPEEeMCTBEHHOCTH MPOTPaMM HayaJIbHOTO, OCHOBHOTO U CPEIHETO
obmero oOpazoBanus. [IporpamMmma mpenHa3HadyeHa  JUIA
IIPOJOJKEHHUs 00y4YEeHUsI OCHOBAM MCKYCCTBEHHOTO MHTEJIEKTa U
OpUEHTUPOBAaHAa HA AaHAJIM3 JAHHBIX, BBEJCHHE B MALIMHHOE
oOyyeHHe Ha YriayOJ€eHHOM YpOBHE. 3a IOCIEIHHE AECATHIICTUS
BO MHOI'MX OONACTSX HAayKM M MHAYCTPUU CTald HAKAIJIMBATHCS

OoJIbIIINE 00BEMBI



JAHHBIX, a TaK)Xe CTajJd Pa3BUBATHCS METOJbl MAIIMHHOTO
00Oy4eHUs1, MO3BOJISIFOIINE U3BJICKATh U3 OTUX JAHHBIX 3HAHUS
Y SKOHOMHUYECKYIO TIOJIB3Y.

EnunbiM  conepxaHueM — KypcoB — 0a3oBoro  u
Yr1yOJIEHHOTO YpOBHE# SIBIISTFOTCSI OCHOBBI
nporpaMmmupoBanust Ha Python, ananus mannbeix Ha Python.
Jnst yriyOGIIeHHOTO YPOBHSI TIPOTPaMMOM  MPETyCMOTPEHO
BBEJCHHE B  MamuHHOe  oOydyenme Ha  Python.
OcHoBoronararomnieifi  TeMoil  gBJISIeTCI  BBEJCHHE B
nporpammupoBanue Ha Python. CdopmupoBannbie y
y4YaluXxcsi 3HaHUsI ¥ yMEHUSI B 00JIaCTH IPOrpaMMHUPOBAHUS
Ha Python Oyayr B manmpHeleM WCIOIB30BaHBI TIPH
W3YYeHUU aHaJIM3a JaHHBIX HA CTYMEHH OCHOBHOTO OOILEro
00pa30BaHuUs U MAIIMHHOTO OOYYEeHHs Ha CTYIIEHU CPETHETO
obmero oOpa3zoBanms. Data Science — oaHa W3 caMbIx
MIPOrPECCUBHBIX 00JIaCTeil B MPOrpaMMHUPOBAHUH CETO/IHS, a
Python — camblii mOMyISIpHBIH W PACHPOCTPAHCHHBIN S3bBIK,
WCIOJIb3YeMBbIH JUIsl aHallM3a JaHHbIX. He ynuBuTenbHO, UTO
JIBE€ 9TH 00JIACTH 3HAHUI aKTUBHO U3YYalOTCS U IPUMEHSIOTCS
CHEeHUaIuCTaMu Uil MOCTPOCHUS MPEIUKTHUBHBIX MOJEIEH,
BU3yalnM3allil M paboThl ¢ JaHHBIMU. Kypc mo3BoiuT

yqalmuMceda OCBOUTb OCHOBHBIC HWHCTPYMCHTBI pa60TBI n



IIPUCTYIUTH K IOCTPOEHUIO MOJIeNIel U paboTe ¢ JaHHBIMU. B
X0JIe OCBOEHHUS Yy4eOHOTO MaTepuana Kypca y ydallluxcs
dbopMHpyeTCs yCTOWYMBBIA MHTEPEC K HM3YyYCHHIO JTAHHOU
TEMBbl W 3aKJaJibIBaeTCa 0aza Uil MPOJOJDKEHUS H3yUCHUS
METO/I0B MALLTUHHOTO 00Y4YEeHHUsI Ha CTYIIEHU CPeIHEro 00IIero
o0pazoBaHUsI.

[Iporpamma pa3paboTaHa B COOTBETCTBUM C OJJTHUM U3
TUIAKTAYECKUX TPUHITUTIOB — IPUHITUTIOM ITPEEMCTBEHHOCTH.
CopnepxaHve MPOTpaMMbl HAaXOAUTCS B TECHOM CBSI3H C
MaTepuasIoM JUIsl HadajdbHOTO 00IIero oOpa3oBaHusl, a TaKKe
ABIIIETCS HEOOXOIUMBIM I MOCHEAYIOIIEro H3y4YeHHsl Ha
CTYIIEHH CpenHero ooOmero oOpa3oBaHMs. OJTO — JIMHHS
s3plka TMporpammupoBanus Python, ocBoeHue KkoToporo
HAYMHAETCSd B OCHOBHOM IIIKOJE, W CKBO3HAas JIMHUSA
MalIMHHOTO 00Y4eHHs, OCBOCHHE KOTOPOrO HAuMHAETCs Ha
MPOIEEBTUYECKOM YPOBHE B HaYaJIbHON U OCHOBHOM IIKOJIE
Y TIPOJIOJDKAETCS Jaiee B CPeHEH HIKOIe.

K 3aBepuienuto oOyueHus mo mporpaMMe ydariuecs
JOJDKHBI TIOHUMAaTh aKTYaJlbHOCTh aHajiu3a JAHHBIX, €ro
OCHOBHBIE 00JaCTM TPUMEHEHUS M METOJbl peaTr3aIiu.
[IporpaMmma mpeamonaraer, 4YTo y YydJaluxcs OyaeT

C(bOpMI/IpOBaHO HCJIOCTHOC TMPECACTABIICHUC 00 aHammze



JAHHBIX, pPeaU3allid METOJIOB aHAIM3a JAaHHBIX Ha S3bIKE
Python, ero cdepax npumeHeHHS.

JanHblii Kypc omnMpaercss Ha (yHIaMeHTaJIbHbIE
TUIAKTUYECKUE  MPUHLUIBL,  TaKMe  KaK  IPAKTHKO-
OpUEHTHUPOBAHHOCTb, HAy4YHOCTh u JIOCTYITHOCTB,
LIEJIOCTHOCTh U HENPEPBIBHOCTh, a TAK)KE WHHOBAIIMOHHBIE
METO/bl  MPOOJEMHO-Pa3BUBAIOLIETO M CMELIAHHOTO
o0OyueHusi, TPOrpaMMHO-TIPOEKTHOTO M HCCIEI0BATEIbCKOTO
MOAX0/10B. B KOHIIE KaXKJ0ro ypoKa MPUCYTCTBYIOT BOIIPOCHI
U 3aJaHMs, MHOTHME U3 KOTOPBIX OPHUEHTHPOBAaHbI Ha
KOJUICKTUBHOE  OOCYXACHHE, JHUCKYCCHHM,  BBIPaOOTKY
KOJUJIEKTUBHOI'O MHEHHUSI.

Ocoboe MecTo B peanu3aluy MporpaMmbl OTBOJUTCS
BUJICOJIEKIIMSAM, OHJIaliH-pecypcaMm, TpeHaxepam. Bce 3to
co3/aeT HeoOXoauMble yciIoBUS A (OPMHPOBAHUSA
CaMOCTOSATEIBHOCTH B IUTAHUPOBAHUU y4eOHOi
JeATeIbHOCTH, B OPraHU3alMi y4eOHOTO COTPYJHUYECTBA, B
pacrpesielleHud poJiell MpH pEelIeHWH Y4eOHBbIX 3ajad U
npobinem. HeoThemseMol YacTbio MHpPOTPaMMBbI  SBIISETCS
MIPOEKTHAs! IeTETbHOCTh 00YyUatOIIUXCSL.

W3ydyeHne pa3nuyHBIX AacCMEKTOB AaHalu3a JaHHBIX

IIO3BOJIUT C(I)OpMI/IpOBaTL Yy ydamuxcs CIIOCOOHOCTh K



AQHAJIMTUYECKON W IPOTHOCTUYECKOM AesTesbHOCTU. Ilouck
OTBETOB Ha MPOOJIEMHBIE BONPOCHI, PEUICHUE MPOOIEMHBIX 1
UCCIIEIOBATENIbCKUX  3aJaHUM,  WHTErPUPOBAHHBIX B
COJIep’)KaHue, HAIpaBJIEHO HAa (OPMUPOBAHUE Yy ydalUXCS
L[EJIOCTHOTO CHUCTEMHOI'O MBIIUIEHHUS, KOTOPOE MO3BOJIUT UM
OLIEHUTh C(OPMHUPOBAHHBIN KPYr MOCTOSIHHBIX WHTEPECOB U
OCYILECTBUTH OCO3HAHHBIN BBIOOD JAJIbHENIIIe
00pa3oBaTeNIbHON  TPAGKTOpHUH W TPO(PECCHOHAILHOTO
caMooTMpeieeHusl.

Heap u 3agaum kypca. ['1aBHas 1enp Kypca — JaTh
ydamuMcst 0a30BO€ TMPEACTAaBICHUE 00 aHaMW3€ NaHHBIX U
peanu3alMi OCHOBHBIX METOJIOB AaHAIM3a JaHHBIX U
MalIMHHOro oOyueHusi Ha s3bike Python, mo3HakoMuTh C
TEPMUHOJIOTUEN HCKYCCTBEHHOTO WHTEJUIEKTa M HayduTh
MIPUMEHATh HEKOTOpbIE W3 €ro METOJOB Ul PEeLIEHUs
MPaKTUYECKUX 3a]1a4.

HeaeBass ayauTopusi kKypca. OOyuarouiuecs 7
KJ1acca.

Mecro kypca «VCKyCCTBEHHBI HHTEUIEKT» B
yueOHOM Iu1aHe. YpokH Kypca «CKycCTBEHHBIN MHTEIUIEKT
MOTYT  INpOBOAWUTbCA B 7 Kilaccax B KayecTBe

BHeyquHOﬁ ACATCIbHOCTH.

HeHHOCTHbIe OPHUECHTHUPDLI COACPKAHUA U
pcajin3anmu NporpaMmmbl



Conepxanue HpOrpaMMbl HOCHUT
MEXAMCLUUIIMHAPHBIN XapakTep. EcTrecTBeHHbIM 00pa3oM
BBITJISIIAT €r0 BO3MOJKHAsl HMHTErpalys C JAUCHUIUIMHAMH
npeaMeTHoll obmactn  «Matematuka W HH(pOpMaTHKa».
PazBuTHe JNOrMYECKOTO ¥ AITOPUTMHUYECKOTO MBIIICHHS,
OCYIIECTBIISIEMOE Ha YPOKaxX MO ATUM JUCHUTUTMHAM, CITYXKHT
3amaue GOPMHUPOBAHKS HEOOXOJMMON OCHOBBI, HA KOTOPOl B
JTanmpHemeM OyaeT OCYIIECTBICH Iepexo] K MamnHHOMY
00yYEeHHIO Ha CTYIICHH CPETHEro 00IIero oOpa3oBaHus.

UYepes HCIob30BaHNE PA3IMYHBIX JATACETOB M aHAJIHN3
JAHHBIX CHUHTE3UPYIOTCS 3HAHUS M YMEHUS Yydalluxcs,
MOJTydeHHBIE UMM Ha ypokax reorpaduu, GU3uku, OHOJIOTUH
U JPYTUX.

HeoTbemnemoii  4acThblO  MPOrpaMMbl  SABISETCS
peanuzanus MPOEKTHOTO MeTrona oOydeHus. I[Iporpammoii
MPEIyCMOTPEHO  BBIIOJHEHHUE TAaKUX IPOEKTOB  Kak

«Cratuctuueckui MCTOA aHalan3a AaHHBIX), «Pa3nuunbie

BAPUAHTBl NPOTPAMMHUPOBAHUS LUKIMYECKOTO AITOPUTMan,
«Hauvasa nporpammupoBanust Ha Python». IIpoekTs 110 cBoeit
JMJTAKTHYECKOM CYIIHOCTH HalelleHbl Ha (opMHpOBaHHE
crocoOHOCTEH, MO3BOJAIOIMUX 3(P(PEKTUBHO ICHCTBOBATH B
peanbHON KU3HEHHOH cutryaruu. OOnagas UMM, ydaliuecs
MOIYT aJalTUpPOBATbCA K HU3MEHSIOUIUMCSA  YCIOBUSIM,
OPUEHTUPOBATHCSI B Pa3HOOOPA3HBIX CUTyallUsX, paboTaTh B

KOMaHAC.



I[Ipu  pabGore  Ham  TPOEKTOM  TIOSBIISETCS
UCKITFOUUTENbHAsT BOBMOYKHOCTh (DOPMHUPOBAHUS Y YUAIIHXCS
KOMIIETEHTHOCTH  pa3peuieHust  npobiemM  (IIOCKOJIbKY
00s13aTEIbHBIM YCIIOBUEM pEAM3allii METOJla TPOEKTOB B
IIKOJIE SIBJISIETCS] PEIICHNE YJaluMCsl COOCTBEHHBIX TPoOIIeM
CpelIcTBaMH TMPOEKTa), a TakKe OCBOEHHE CII0COO0B
JEATCIBHOCTH,  COCTABJISIONIMX  KOMMYHUKAaTHBHYIO U

MH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.

Ilnanupyembie pe3yabTaThl OCBOCHUA YUeOHOI 0
Kypca

®OI'OC ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOYy4aIOUIUMHUCS OCHOBHOM 00pa3oBaTENbHOM
MPOrpaMMbl CpeAHero oOuiero 00pa3oBaHUs: JUYHOCTHBIM
pesynbraram (Tabmuma 1); MeTanpeaMeTHBIM pe3ylbTaram

(Tabnuia 2); npeAMETHBIM pe3ynbTaTaM (Tabnuna 3).

Taoauma 1
JIM4HOCTHBIE Pe3yIbTaThI

Tpe6osanue ®IOC? Yem pocTHraETCS




JIn4HOCTHBIE PE3YbTATHI,
00ecreurBarOIIKEe a/IalTAI[UIO
oOyuJaromerocs K
M3MEHSIOIIUMCS YCIOBUSAM
COLIMAIBHOW U IIPUPOJHOU
Cpelpl:

YMEHHE pacro3HaBaTh
KOHKPETHBIE TIPUMEPHI
TIOHSATHUS IO XapaKTePHBIM
MIPU3HAKAM, BBITIOJIHATH
OTIEPAIIH B COOTBETCTBHH C
ompeieJIcHuEM U
MPOCTEUIIMMHU CBOMCTBAMHU
TTOHSATHUS, KOHKPETU3HPOBATH
MOHSATHE NTPUMEPAMHU,
WCIIOJIb30BATH IIOHITHE U €r0
CBOICTBA MPHU PEUICHUH
3a/1a4, a TaKXKe ONepUupoBaTh
TEPMUHAMHU U
MIpe/ICTaBICHUSIMH B 001aCTH

Pa3nennn

«BBenenue B
VCKYCCTBEHHBIN
HUHTEJIEKTY,

«OCHOBBI
POrPaMMHPOBAHUS HA
Python»,
«AHann3 JaHHBIX HA
Python», «Benenue B
MalTMiHHOE 00YYCHHE Ha
Python»

KOHIOCIIITUH YCTOﬁqHBOFO

Pa3BUTHUA




LlerHoCTH HAYYHOTO
MO3HAHUS:

OBJIAJICHUE OCHOBHBIMU
HaBBIKAMU
HCCIIEA0BATEIbCKOM
JIEATEIIbHOCTH, YCTAHOBKA Ha
OCMBICIICHHE OITBITA,

Pasnensr «Ananus

. JMaHHBIX Ha Pythony,
HaOJI0/IEHUH, TOCTYIIKOB U
«BBenenre B MammuHHOE
CTpeMJICHUE
o0Oyuenue Ha Python»
COBEPIIICHCTBOBAThH MyTH
JOCTHIKEHUSA
WHIUBUAYATBHOTO U
KOJIJIEKTUBHOTO
Onaronoay4us
Taoauna 2
MeTanpeamMeTHble pe3yJbTaThl
Tpeoosanue ®I'OC Yem gocTuraercs
VYMenne
CaMOCTOSITEILHO

IUTAHUPOBATh ITYTH
TOCTHKCHUS LIENH, B
TOM 4HCIIe
abTepHATUBHEIE,
OCO3HAHHO BBIOMPATh
Haunbosee 3pPeKTUBHbIE
CrocoOBbl penIeHus
y4eOHBIX U
MO3HaBaTEJbHBIX 33J1a4.

HpOGKTHHe 3aJaHusa




YMeHue olieHUBaTh
MIPaBHIILHOCTh
BBIIIOJIHEHUS yUeOHOMU
3a7a4M, COOCTBEHHEIE
BO3MOJKHOCTH €€
perreHusl.

Pasnen «AHanu3 TaHHBIX HA
Python»

YMeHue onpenensiTh
MIOHATHS, CO3/1aBaTh
00001IeHNS,
yCTaHaBIIUBATh
aHaJIOTHH,
KJ1acCU(QUILIMPOBATh,
yCTaHaBIUBATh
MIPUYMHHO-
CIIEICTBEHHBIE CBSI3H,
CTPOUTH JIOTUYECKHE
paccyxJieHus,
YMO3aKIIIOUCHUS
(MHIyKTUBHEIE,
JIeTyKTUBHBIE U T10
aHaJIOTUH) U JIeNaTh
BBIBO/IBL.

Pa3nen «AHanu3 maHHBIX HA
Python»

YMeHue co3aBars,
IPUMEHSATH U
npeoOpa3oBbIBaTh
3HAaKU U CUMBOJIBI,
MO/JIENIH U CXEMBI JJIs
peleHus yueOHBIX U
MO03HABATEIbHBIX 3a]1au.

Paznen « AHanu3 TaHHBIX HA
Python»




dopmMupoBaHuE U

pa3BuUTHE
KOMIICTCHTHOCTHU B Pa31[eﬂ «Ananus JaHHBIX Ha
obmactu Python»

ncnons3zoBanus UKT
(MKT-komnereHum).

Taoauna 3

HpeJIMeTH])Ie pe3yJabTaThbl

TpedoBanune PI'OC Yem pocruraercs
dopMUpOBaHUE Paznenbt
WH(POPMAITMOHHON 1 «OcHOBBI
AITOPUTMUYECKON KYIbTYpPBI, | MPOrpaMMHpPOBaHUS Ha
(bopmupoBaHHe Python»

MPEJCTAaBICHHS O KOMITBIOTEPE
KaK YHUBEPCAJIbHOM
yCTpoicTBE 00pabOTKH
WHpOpMAIINH, PA3BUTHE
OCHOBHBIX HABBIKOB | YMCHUI
UCIIOJIb30BAHUS
KOMIIBIOTEPHBIX YCTPOUCTB.

«AHau3 JaHHBIX HA
Python»

®opmupoBaHue
IpeJCTaBICHUs 00 OCHOBHBIX
U3YyYaeMbIX OHATUAX
(uHpop™Marus, aNropuT™,
MO/JIeNb) ¥ UX CBOMCTBAX.

Pa3nenbr «OcHOBBI
IpOrpaMMHPOBAHHS HA
Pythony, «Ananu3
naHHBIX Ha Pythony,
«BBenenue B MamHHOE
oOyuenue Ha Python»




PasButHe alropuTMHYECKOIrO
MBIIIICHUS, HE00X0UMOTr0
IS TPOeCCHOHATBHOT
NESITETLHOCTH B
COBPEMEHHOM OOIIIECTBE;
pa3BUTHE YMEHUW COCTABUTH
Y 3aIucaTh aJITOPUTM IS
KOHKPETHOTO MCTIOJTHUTEIS;
dhopmupoBanue 3HaHUN 00
AITOPUTMUYECKIX
KOHCTPYKITUSX, JIOTHIECKUX
3HAYCHHSIX U OTIEPAIIHSIX;
3HAKOMCTBO C OJTHUM U3
SI3BIKOB IMTPOTPAMMUPOBAHUS U
OCHOBHBIMU
AITOPUTMUYECKUMU
CTPYKTypamu — JIMHEHHOM,
YCJIOBHOM Y LIUKJIUYECKOM.

Paznens! «Ananus
JMaHHBIX Ha Pythony,
«OCHOBBI MaIIMHHOT'O
00y4eHUsD

DopMUpPOBAHUE YMEHU
dhopmanuzanuu u
CTPYKTYpHUPOBaHUS
uHpopMaLuY, yMEHUs
BBIOMpPATh CIIOCO0
MIpe/ICTaBICHUSI JAHHBIX B
COOTBETCTBUHU C
MOCTABJICHHOM 3a1aueit
(TabnuIbl, CXeMbl, TpaduKH,
JarpamMmmBbl) C
HCTHOJIb30BaHUEM
COOTBETCTBYIOIIUX

Pa3nensr «OCHOBEI
IpOrpaMMUpPOBAHUS Ha
Python», «Ananus
naHHbIX Ha Pythony,
«BBenenue B MalinHHOE
oOyuenue Ha Python»

MIPOrPaMMHBIX CPEJICTB
00pabOTKU JaHHBIX

®opMHpOBaHUE HABBIKOB U
yMeHui#l 6e301macHoro u




11e71eco00pa3HOTO MOBEACHUS

pu padore ¢ Pa3znen «BBenenue B
KOMIIbIOTCPHBIMU I/ICKYCCTBGHHBII;'I
InporpaMmmMaMi U B CETU HUHTCIIIICKT

WuTepHer, ymeHus codironaTh
HOPMBI UH(POPMAITMOHHON
STHKH U TIpaBa

Y4yeOHO-TEMaTHYECKUI IJIAH

B pazgene mnpuBOmMTCS BapWaHT TUTAHUPOBAHUA,
KOTOpBIM paccuuTaH Ha YriyOJeHHBbIH BapuaHT Y4eOHOTO
IUIaHa.

[TepBoit JOIIOJTHUTEILHOU 13%) W3y4YEHUS
pPacHIMPEHHOTO Kypca SBJISIETCS JOCTHKEHHE OOJIBITMHCTBOM
YYaIIuXxcsl MOBBIIIIEHHOTO (ITPOJTYKTUBHOTO) YPOBHS OCBOCHHS
ydqeOHOro Marepuana. Y4eOHUKH IJIsi ypoBHA 7—9 KiIaccoB
o0ecreunBarOT HEOOXOMUMBINH JJI1  3TOTO y4eOHBIA U
TUIAKTHYECKUA MaTepHall.

Bropou JONOJIHUTEIbHON EIbIO H3yYEHHUS
pacIIUpeHHOr0 Kypca SBISETCS MOATOTOBKA ydYalllUXcs K
OJIUMITMAZaM, KOHKypcamM B o0O0JIacTH aHaiu3a JaHHBIX U
MAalIMHHOTO 00yUYeHHUSI.

JlononHuTenpbHOE yueOHOE BpeMsl B PaCIIUPEHHOM
BapuaHTE Kypca B OCHOBHOM OT/JIAaeTCs MPaKTUUECKOi padoTe.
[Ipn pacmmpeHHOM BapHaHTe y4eOHOTO IUTaHa OOJbIIAs
yacTh (WM Bce) 3a/JlaHUi MOXKET BBINIOJNHATHCS BO BpeMs

YPOKOB MOJT PyKOBOJICTBOM YUUTESI.



Paznuyne 0a30BOT0 ypoBHSI OT yriIyOJIEHHOTO Kypca

MpOABIIACTCA B CTCIICHU FJIY6I/IHI)I H KadeCTBa OCBOCHUI

TCOPCTUYCCKOTO MaTtepuajla W IMOJYUYCHHBIX ITPAKTHYCCKHUX

HAaBBIKOB.

TemaTH4eckoe IJIAHUPOBaAHME

«HcKycCTBEHHBIH HHTEJJICKT

HaumeHnoBanue Kparkoe Buabi yueoHo
TEMbI CoAEpKaHue JeATEJIbHOCTH
1
Beenenne B Ul u MO
11 Beenenue B mamuaHoe | IlpornosupoBa | Awnanumuueckas:
o0y4eHue HHE, aHaJIN3, HOMCK OTBETOB Ha
o0yd4eHue, BOMIPOCHl  YUHTEIS,
JaHHBIE, CaMOCTOSITENTBHBIH
NPU3HAKH, HOHCK HH(POPMALUH
ANTOPUTM, npu pelIeHn
HCKYCCTBEHHBI | IOCTaBIEHHBIX
W MHTEIUICKT, 3aa4.
MaIIHHHOE Kommynuxayuonna
obyuenue, data | s KOMaH (Has
science. paboTta, OTBETHI Ha
BOIIPOCHl  yUHUTeIIs,

UTPOBast MPaKTHKA.

Ipaxmuueckas:
yqacTme B HIDE,
pabora ¢ UTPOBBIM
TPEHAXKEPOM.
Pegrexcusnas:
pednekcus
METOIOM «6 IUIAID»
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Ponb uckyccTBeHHOTO
WHTEJUICKTa B KHU3HH
YeJIOBEeKa: ITUKA U
peryipoBaHue

Otuka 1U,
ITUYHOE
MIPUMCHEHHUE
HH)
OTBETCTBEHHOC
6 UU,
peryiupoBaHue
4148

Ananumuueckast.
IIOMCK OTBETOB Ha
BOMPOCHI  YUHTEIIS,
CaMOCTOSTEIILHBIN
TTOUCK HH(pOPMAIHU
pu peleHnn
ITOCTABJIEHHELIX
3a/a4.
Kommynuxayuonna
A KOMaH (Has
pabota, OTBETHl Ha
BOIIPOCHI YYHTEIIS.

IIpaxmuueckas.
pelieHue Kelica,
ydacTtue B urpe.
Pegprexcusnas:
OTBETHI Ha
KOHTPOJIbHBIE
BOITPOCHI
2.
OcHOBBI si3bIKa IporpaMMupoBanusi Python
2.1 AJTOPUTMBEI U Ucnonuurens, | Anarumuueckas:
HCTIOTHUTEINH. AJITOPUTM. MOMCK OTBETOB Ha
CriocoOsI 3anvicu CriocoOsI BOIIPOCHl  YUHTEI,
aJITOPUTMOB 3anucu CaMOCTOSITENTbHBIN
AJITOPUTMOB: MO CK HH(POPMAIUH
CJIOBECHBIH, npu pelieHnu

MIOCTPOYHBIH,




OIoK-cxeMma, MOCTaBJICHHBIX

mporpamma. 3aad.

JIvnelnHsbIi, Kommynuxayuonna

Pa3BETBISIIONIH | pabora c

fca u HTPOBBIM

LUKJINYECKUH TPEHAXKEPOM.

AJITOPUTMEL. Ipaxmuueckas:
OTBETHI Ha BOIPOCHI,
perieHue
TpeyIaraeMbIx
3aJlaHUid Ha SI3BIKE
POrpaMMHPOBAHUS
Python.
Pegprexcusnas:
3aI0JIHCHUE JIUCTA
pedekcun

2.2 OO1ue cBeneHus 0 Ucropus si3bika | Ananumuyeckast:

A3BIKC

Python,

IIOUCK OTBCTOB Ha

POrpaMMHUPOBAHUS KOMITIJIHPYEM BOIIPOCBHI  YUUTEJIs,
Python bI€ U CaMOCTOSITENTbHBIH
MHTEpIpeTHpye | MOUCK UH(POpMALIUH
MBI€E SI3BIKH, npu pelieHnu
JIOCTOMHCTBA M | TOCTaBJICHHBIX
HEIOCTATKH 3a1ay.
Python. Kommynuxayuonna
ITonsitue . pabora B
JTAHHBIX,, TUTIBI KoMaHAax ® (WJIH)
JTAHHBIX: WH/IUBHYaJIbHO.
TeITBIE, Ipaxmuueckast:
BEILECTBEHHBIE | OTBETHI HA BOIPOCHI,
U CTPOKOBBIE. pelieHe
ITousarue MpeIaraeMbIx
MIEPEMEHHOH, 3aJaHUM Ha S3BIKE
pasHHIa MEXIY | MPOrpaMMHUpPOBAHHUS
nepeMeHHoi 1 | Python.
KOHCTAHTOM.
Pegrexcusnas:

3aMOJIHEHUE JIUCTa
peduexcun




2.3

Opl"aHPBaIII/IH BBOJAa 1
BbIBOJIa JJaHHBIX

OyHKIUSA
print(),
IpaBUiIa €e
HCIIOJIb30BaHUS
. OmmoOku npu
HCIOJIb30BaHUU
dhyHKITHH
print().

Tunel TaHHBIX:
int, float, str.
ITpusenenue
THUTIOB C
MTOMOIIBIO
COOTBETCTBYIO
mux QyHKIHN
(int(), float(),
str()). @yukus
type().
Omneparop
MIPUCBaNBaHUSL
IIpaBuna
MMEHOBAHU
TepeMEHHBIX.
DyHKIUA
input(),
MpaBuiIa ee
HCTIONTB30BAHUS

Heobxonnmoct
b IPUBEICHHS
1CITOYHCIICHHBI
X JAHHBIX K
THIY int mocie
BBOZIA

Ananumuueckast.

IIOMCK OTBCTOB Ha

BOIIPOCHI

YUUTEIS,
CaMOCTOSATENLHBIA

TIOMCK MH(OpPMAaLIUH
TpH pemeHun

MOCTaBJICHHBIX
3aaa4.

KOMM}/HHKGUHOHHQ

. pabora

B

KOMaH/iax u (Win)

WHIUBUTYaTbHO.
lIpakmuueckas:

OTBEThI Ha BOIIPOCHI,

pelieHue
MpeylaraeMbIx

3aJlaHUi Ha S3BbIKE
[IPOrpaMMHUpPOBaHUS

Python.

Pecrexcusnas:

3aIllOJIHCHUE JIMCTa

peduexcrun




24 Anropurmuyeckas Tunsl naHHeIX | Ananumuueckasi:
KOHCTPYKIIUS B Python, TIOMCK OTBETOB Ha
«CIIeZI0BaHHE) apu(MEeTHIecK | BONPOCHI  YYHTEIIs,

W€ OIepaTopbl, | CaMOCTOSITENbHBIH
JISUCTBHS C TIOMCK MH(OPMAaLIUH
MIEPEMEHHBIMH. | TIpH peuieHnn
Anroputm, TIOCTaBJICHHBIX
BUII 3a7ad.
AJITOPUTMOB, Kommynuxayuonna
0COOEHHOCTH s pabota B
JIMHEHHOTO KOMaH/iax u (Win)
aJiropuTma, HHAWBUAYAJIBHO.
0110K-cxeMa. IIpaxmuueckas:
bnok-cxema OTBETHI HAa BOIPOCHI,
JINHEWHOTO pelienue
rOpUTMA. npeJiaraeMbIx
3aJlaHUi Ha S3BbIKE
MPOrpaMMHUpPOBAHUS
Python.
Pegrexcusnas:
3aMoJHEHHE JINCTA
peduexcrun

25 [IporpamMmmupoBanme Bbnok-cxema Ananumuueckas:

JUHENHBIX AITOPUTMOB | JIMHEWHOTO IIOUCK OTBETOB Ha
JITOpUTMA. BOIIPOCBHI  yUUTEI,
[IporpamMmmHupoB | caMOCTOSATENIBHBIN
aHue MOUCK HH(OpMALIUH
JIMHENHBIX pu pelieHnu
AJITOPUTMOB, TIOCTaBJICHHBIX
apumeTndecK | 3amad.
ue omnepaTopsl, | Kowmmynukayuouna
TepeMeHHbBIE A pabora B
KOMaHgaxX # (WUTH)
WHIBHIYaTbHO
Ipaxmuueckas:

OTBETHI HA BOIIPOCHI,
peleHne




npeJiaraeMbIx
3aJaHAi Ha S3BIKE

MpOrpaMMHUPOBAHUS
Python.
Pegrexcusnas:
3aIlOJIHEHNE JINCTa
pedrekcun
2.6 AnroputmMuueckas PazsetBnsttomn | Ananumuueckas:
KOHCTPYKLIUSI HCs aNropuT™M, | MOUCK OTBETOB Ha
«""BETBJICHUE» 0JIOK-cXema BOIIPOCHI  YUMTETS,
BETBJICHUS], CaMOCTOSATEIbHBIN
OIepaTOpEI HIOMCK MH(OpMaIHN
CpaBHEHHSI. pu pelieHnu
YcnoBHble MOCTaBJIEHHBIX
orepaTopsl if, 3amau.
if-else, Kommynuxayuonna
npaBuia s pabota B
3aMKUCH KoMaHAax ® (WJIH)
YCIIOBHBIX WHIUBHIYaJIbHO.
OIIEPaTOPOB. Ipaxmuueckas:
OTBETHI Ha BOMPOCHI,
pelieHne
HpeIaraeMbIx
3alaHUil Ha S3BbIKE
MPOrpaMMHUPOBAHUS
Python.
Pegrexcusnas:
3aIlOTHEHNE JINCTA
peduexcrun
2.7 [onHas popma Brok-cxema Ananumuueckas:
BETBIICHUSA BETBIICHUS. MOMCK OTBETOB Ha
TTonnebrit BONPOCHl  YUHUTES,
YCIIOBHBIN CaMOCTOATENbHBII
orreparop, TIOMCK HH(pOPMAITHN
npaBHia TpH penieHnn

3aIInucu




TMOJTHOTO
YCIIOBHOT'O
ornepaTopa

MTOCTABJICHHBIX
3ajad.
Kommynuxayuonna
s pabora B
KOMaH/ax " (Win)
WHIUBUTYATBHO.
Tpaxmuueckast:
OTBETHI Ha BOIPOCHI,
pelieHue
npe/iaraeMbIx
3a/laHul Ha S3BIKE
POrPaMMHPOBAHHS
Python.
Pegprexcusnas:
3arojHeHNe JINCTa
pedekcun

2.8

IIporpammupoBanue
Pa3BETBIISIOIINXCS
aJITOPUTMOB.

Y c10BHBI oniepaTop

[Iporpammupos
aHue
JIMHEMHBIX
AJITOPUTMOB,
apudmMeTHiecK
Ue OIepaTopHl,
HIepeMEHHBIE

Ananumuueckas.
MOMCK OTBETOB Ha
BOIIPOCBHI  y4UTEIS,
€aMOCTOATENbHBII
MOUCK HH(OpMALIUH
npu pelieHnu
MOCTaBJICHHBIX
3aad.
Kommynuxayuonna
. pabora B
KoMaHAax ® (WJIH)
WH/IUBHYaJIbHO.
Ipaxmuueckas:
OTBETHI HA BOTPOCHI,
pelieHe
npe/iaraeMbIx
3aJaHUM Ha S3BIKE
MpOrpaMMHUPOBAHUS

Python.

Pegrexcusnas:
3aIlOJTHEHNE JINCTa
peduexcun




29 IIpocteie v cocraBHele | PasBersmstronnt | Awanumuueckas:
YCIOBHS HCs anropuT™, | MOMCK OTBETOB Ha
Onok-cxema BOIIPOCHI  yUUTEIS,
BETBIICHUS. CaMOCTOSITEITbHBIH
Jlorngeckue TIOMCK MH(OpPMAaLIUH
OTIePaTOPBI, npu pelIeHu
COCTaBHbIC MOCTABJICHHBIX
YCITOBHSL. 3a1ad.
Y cnoBHBIH Kommynuxayuonna
oreparop 5 pabora B
KOMaH/iax u (Win)
MHIUBHYaIbHO.
IIpaxmuueckas.
OTBEThI Ha BOIIPOCHI,
perieHune
npe/IaraeMbIx
3aJlaHUi Ha S3BbIKE
HPOrpaMMHUPOBaHUS
Python.
Pecrexcusnas:
3aIl0JIHEHHE JIUCTa
peduexcrun
2.10 AnroputMHYecKast Onepatop Ananumuuecxast.
KOHCTPYKIIHSI while B Python, | mouck orBeroB Ha
«TIOBTOPEHHUE. CHHTAKCHUC BOIIPOCHl  y4UTeEs,
IIporpammupoBanue oreparopa €aMOCTOATENbHBII
LIMKJIOB C 3aJaHHBIM while TIOMCK HH(OPMAIIUH
YCIIOBHEM npH pelIeHn
MIPOIOJKEHHS PabOTHI MIOCTaBJIEHHBIX
3a/1a4.
Kommynuxayuonna

A pabora B




KOMaH/iax M (Win)
WHIUBUTYATBHO.
Tpaxmuueckast:
OTBETHI Ha BOIPOCHI,
penieHue
Tpe/IaraeMbIx
3a/laHul Ha S3BIKE
MPOrPaMMHPOBAHHS
Python.
Pegnexcusnas:
3arojHEeHHe JIHCTa
pedekcun

211

IIporpammupoBanue
LUKJIOB C 3aJaHHBIM
YUCJIOM [TOBTOPEHUI

Oneparop for B
Python,
(dyHKIMS
range(),
CHHTAKCHC
(hyHKIN
range().

Ananumuueckas.
IIOMCK OTBETOB Ha
BOIIPOCHI  yUUTEIS,
CaMOCTOSATENbHBIN
MOUCK MH(OpMALIUH
npu pelieHnu
MOCTaBJICHHBIX
3aad.
Kommynuxayuonna
. pabora B
KoMaHAaxX ® (WJIH)
WH/IUBHIyaJIbHO.
Ipaxmuueckas:
OTBETHI Ha BOTPOCHI,
pelieHue
npe/iaraeMbIx
3aJJaHUM Ha S3BIKE
MPOrpaMMHUPOBAHUS
Python.
Pegrexcusnas:
3aMoJIHEHUE JIUCTA
pednexcun
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IIpoekT «Pa3nuunbie
BapUaHTHI

Huxmmaeckui
aIrOpUTM,

Ananumuueckas.
TIOUCK pelieHus




MPOrpaMMHUPOBAHHSI ANTOPUTM MOCTaBJICHHOM

LUKIINYECKOrO while, 3aa4M.

ANTOPUTMa)) anroput™ for, Kommynuxayuonna
npaBuia A pabota B
3aMUcu KOMaH/ax " (Win)
[HKTAYECKIX WH/IMBH/TyaJIEHO.
anroput™MoB B | [Ipakmuueckas:
Python pelieHue

MIPOEKTHOM 3amaui.
Pegrexcusnas:
3arojHEeHHe JIMCTa
pedekcun

2.13 IIpoext «Hauana Tunel naHHBIX, | Ananumuueckasa. B

TPOTrPaMMHUPOBAHHSD) nepeMeHHbIE, nporecce
¢byHKIMN, cHCTeMaTU3aluN
MaTeMaTHYeCKH | 3HAHWM.

e u joruueckue | Kommynuxayuonna
orepaTopsl, A, mpu pabore B
BUJIBI KOMaH/Iax.
ANrOpPUTMOB, Ilpakmuueckaa:. B
YCIIOBHBIN pabore o
omepaTop, CO3/IaHHUIO
oneparop for, BU3YaJIbHOH KapThl
oreparop 3HaHUIL
while. Pecgpnexcusnas:
3aIlOJIHEHHE JIUCTa
peduexcrun
3.
AHaym3 1aHHbIX Ha Python
3.1 Hayxka o naHHbIX. JlaHHs1e, Ananumuueckas.

CTpyKTYpHI JaHHBIX HayKa o aHANM3  TPAaKTOBOK
JAHHBIX, TOHATHS «HayKa o
OTKPBITBIE JaHHBIX); TIOHCK
JaHHBIE, OTBETOB Ha
UCTOYHUKH
JIAHHBIX, npoOIeMHbIe
CTPYKTYPBI BOIPOCHI YIUTEIS.
JaHHBIX (cTeK, | Kommynuxayuonna
MAacCCHB, A 0o0CyXIeHHE




ovepens,
X3II-Ta0NHIA)

TPAKTOBOK TTOHATHUA
«HAayKa O JaHHBIX»,
OTBCTHI Ha BOIIPOCHI

YUHTETIS.
Tpaxmuueckast:
pabora B
MUKporpymnmax Ha 1
JTamne ypoka
(BBITIONTHEHHE
3aJ1aHus Ha
OIIPOBEPIKEHHE WJIN
(haxTHUeckoe
MOATBEPIKICHHE
OJTHOT'O U3 TE3UCOB);
MOMCK  TPHUMEPOB
CalTOB-UCTOYHUKOB
JIAHHBIX;  pelICHHe
pOOJIEMHBIX
3aJaHUHN.
Pegrexcusnas:

3aMOJIHeHHE JIUCTa
pednexkcuu B KoHIE

ypoka

3.2

PabGora co cimckamu

Python

CTpyKTypHI
JAHHBIX,
CITUCKHY,
CITHCOK,
JJIEMEHT
CIINCKA,
MHIEKC,
OTpHLATEeNbHA
S MH/ICKCALUS

Oxcnepmuas:
o0cyxIeHne
JIOMAIITHETO

3aJaHUsI U €ro
OIIEHKA.
Ananumuueckas:
aHaIm3

po0IeMHOIt
CUTYyaIIH 00
OpraHu3anuu




XpaHCHUsI  JaHHBIX
(Ha IIpUMeEpax);
HamUCaHue Koza
(31am 2 ypoka).
Tpaxmuueckast:
pelieHne
MPOOTIEMHBIX
3aJJaHUH,
MpaKTHIECKast
pabora (stam 3
ypoKa).
Kommynurxayuonna
Al OTBETHI Ha
BOIIPOCBHl  YUUTENS,
y4acrue B
TPYIIIIOBOM
00CYXIEeHHH  TIpH
BBINOJIHEHUH
3aJaHUHN.
Pecrexcusnas:
3arojHEeHUEe JINCTa
pedekcun B KoHIe

ypoka

3.3

bubnaunorexu Python.
Bbubnmoreka Pandas

ITowmck,
OUNCTKA,
npeoOpa3zoBaH
e,
OpraHu3anus
u cbop
JTAHHBIX,
OuOIMOTeKa
SI3BIKA
POrpaMMHpO
BaHWS,
OUOIHOTEKU
Python,

OMOIHOTEKA

Ananumuveckas.
[IONCK OTBETOB Ha
poOIeMHbIE
BOIPOCHI
(Hampumep,
MPOBECTH aHATIOTUIO
OMOIMOTEKH SI3BIKA
MpOrpaMMHUPOBAHUS
C OOBIYHOMI
OMOIMOTEKOM),
COCTaBJICHUE IUIaHA
IEUCTBUN o
W3YYCHHIO U
aHaN3y JaHHbIX.




Pandas,
HUMIIOPT
OMOIHOTEK

Ilpaxmuueckas:
BBINIOTHEHHUE
MPaKTHYECKON
padoTHL
Kommynuxayuonna
sA:  OTBETHl  Ha
BOIIPOCHI  YUHTEJS,
y4acrue B
TPYIIIOBOM
00CY)KIICHUT
BBITIOTHEHHOTO
JIOMAIITHEr0

3aJ]aHus u B
nporecce
BBITIOJTHCHUSI
3aJaHUH.
Pecrexcusnas:
3aII0JIHEHHE JINCTA
pednexcuu B KoHIIe

ypoka

3.4

CTpyKTypHI JaHHBIX B
Pandas

ITowmck,
OUYHCTKA,
npeoOpa3zoBaHH
€, OpraHu3arus
1 cOOp TaHHBIX,
CTPYKTYPBI
JIAHHBIX B
Pandas,
CTPYKTypa
ITaHHBIX Series

Ananumuveckas.:
aHaIm3
BBIIOJTHEHHBIX
JIOMAIIHUX

3aJaHNH,
BBIIIOJIHEHHE
3aJaHuI o
CTaHISIM.
Ipakxmuueckas:
BBIIIOJIHEHHE
3aJaHui o
CTaHIIKSM,
BBIINIOJIHEHHE TECTA.
Kommynuxayuonna
5 OTBETHI Ha
BONPOCHI  YUUTEs,




y4acTue B
TPYIIIIOBOM
O0CYX/IEeHHH  TIpH
BBITIOJTHCHUH
3aJJaHu.
Pegrexcusnas:
3aIMoHEHHE JTUCTA
pedaekcuu B KoHIIE

ypoka
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CrpykTtypa
nanusix Dataframe

CrpykTypa
JOaHHBIX
DataFrame,
CJIOBaphb,
CIIUCOK,
(dyHKIMS
read_csv,
Meronsl head n
tail

Oxcnepmuas IOUCK
u o0CcyxIeHne
OIIHOOK 110
pe3yabTaTam
BBIIIOJIHCHU S
3aJaHUHI
Ananumuuecxasi:
aHanu3
BBINOJTHEHHBIX
MPaKTUYECKUX
3aJaHuH, TOUCK
OIIHOOK H HX
000CHOBaHHUE,
aHanm3 (QparMeHTa
kona (3amanue 4).

Ipakxmuueckas:
BBINIOJTHEHHE
3aJaHuI Ha
co3gaHne OOBEKTa
DataFrame u3

ciuoBaps M W3
crircka cruckos (1

JTal ypoKka),
BEITIONTHCHUE
3aJaHui Ha

CUNUTBIBAHUE U BBOJ
JIAHHBIX, AHAIIN3
koga U T.0. (2 m 3




JTaIbl YpOKa).
Kommynuxayuonna
A:  OTBEThl  Ha
BOIPOCHI  yUHUTES,
yJqacTue BO
(hpoHTaTEHON
Oecene u
IPYIITOBOM
00CYX/IEeHUH  TIpH
BBIMOJTHEHUH
3a/laHUH.
Pegprexcusnas:

3aIOTHEHHE JTUCTA
pedIieKkcun B KOHIIE

ypoka

3.6

ba3zoBble onepanyu ¢
HabopaMH TaHHBIX

Wudopmanus o
JAHHBIX,
meTozbl info u
describe,
YHUCIIOBBIC U
KaTeropuaibHbI
€ MIPU3HAKH,
arperupyronme
(byHKIMM:
value_counts,
unique,
nunique,
grouphy
meroasl Min(),
max() u mean(),
00BeIMHEHNE

TaOIHNIL c

[IOMOILLBIO
MeToma Merge,
napaMeTpsl 0N
u how

Ananumuyeckas:
OpH  BBINOJHEHUH
HPaKTHIECKOI0
3aJaHusd HA YTCHUE
JAaHHBIX U3 TaOIUIIBI
nHpopmaimu 00
UrpoKax
(hyTOONBHBIX
KIyOOB, B  TOM
qHCIe c
IPUMEHEHUEM
meron  describe();
OpA  BBIOJHEHUH
3a/1aHUs Ha
HCCIIeJOBaHHE
arperupyromx
(hyHKITHIA.
ILpakxmuueckas:
NpA  BBINOJHEHUH
3aJaHAd, B  TOM
qHCIe
CaMOCTOSITETbHBIX U




HCCIIe/IOBATENBCKHX
MPaKTUYECKUX
paodor.
Kommynuxayuonna
A ydacTHE  BO
(hpoHTaTEHON
Oecene o
00CY)KIICHUIO
JIOMAIITHEro
3amaHus  (MoJenb
ypoka -
«IIEPEBEPHYTOE
o0yueHue»).
Pegprexcusnas:
3aMoHEHUEe JIUCTA
pedIIeKCur B KOHIIE

ypoka

3.7

OnucarenbHast
CTATUCTHKA

Meronpsr  info,
describe, min,
max, mean,
YCIIOBUS
(dunbTpamu
JAHHBIX,
CTAQTHCTUKA TIO
KaTeropHabHbI
M IapameTpam,
(umbTparms
JAHHBIX,
CTATHCTHYECKH
€ METOABI

Ananumuueckas:
NpH  BBINOJHEHUA
3aJaHUN
IIPAKTUYECKON
paboThI Ha
MPUMEHEHHE
CTATHCTUYECKHX
METOOB, a TaKKe
NpH  COCTaBJICHUU

3a7aHus Ha
CIIOXHBIE  YCIIOBHS
(dunbTpaimu
JTAHHBIX u
CTAaTHCTUYECKHX
METO/IOB.
ILpakxmuueckas:

TPy BBITOJHEHUN
3aJaHUI.

Kommynuxayuonna
sA:  ydacTHE€  BO




(hpoHTATEHOM
00CYKICHUT
MPOOTIEMHBIX
CHUTYyaIlHii, OTBETHI
Ha BOIPOCHI,
o0CyXICHHE B
rpymnmnax.
Pegnexcusnas:
3aIoHeHHE JIUCTA
pedIIeKCur B KOHIIE

ypoka

3.8 Busyanuzanus qanssix | Busyanmmsauus | Ananumuueckasn:
JIAHHBIX, pu BBIIETIEHUN
nperMyIlecTBa | MPEUMYIIECTB
JUarpamMmm ¥ | BHU3yallu3aluu
rpadukos; JaHHBIX 10  HX
BUJIBI TaOINYHOT O
Jiarpamm; MPE/ICTABIICHUSL.
6ubnroTeKn Ipaxmuueckaa:
Pandas, NpH  BBINOJHEHUA
Matplotlib, MPaKTUYECKUX
Seaborn; 3alaHAi B MaJbIX
MOCTPOCHHE rpyImax; pH
rpadukoB U | BBIMOTHEHHH
JuarpaMm ¢ | mpakTHYECKOH
MOMOILBIO 3TUX | PaOOTBHL
OuOIHOTEK, Kommynuxayuonna
meromel  plot, | a: OTBETEI Ha
hist, scatter, | BOmpockl  yuuTens,
joinplot, (poHTaTBHOE
pairplot, obCcyxIeHne u
countplot o0CyxIeHne B

MaJIbIX IpyInax.
Pegrexcusnas:
3aI0THEHNE JINCTA
pedekcun B KOHIIE
ypoka

3.9 IIpoekt OcHOBHBIE Ananumuueckas:

«HccnenoBanue MOHSITUSL TEMbl | P BBIMOTHEHHU
maHaex». Yacte 1 «Ananm 3aJJaHuH o




3.10

IIpoext
«HccnenoBanme
JaHHBIX». YacTs 2

Python»

Jaracera 0
(dyrdomucrax,

TIOMCK
CTaTHCTUYECKHX
XapaKTEePHCTHK
OT/IENTBHBIX
MepeMEeHHbIX U UX
B3aUMOCBSI3EH,
MOCTPOEHHE
BU3yalIU3aLIH
JIAHHBIX.
lpakmuyeckas:
IpA  BBINOJIHEHUH
IPOEKTA.
Kommynuxamuenas
pH 00CY)KAECHUH
JIOMAIITHEro
3a7aHus, npH
BBITIOJTHEHUH
IPOEKTa B MabIX
rpyImnax
Pegrexcusnas:
3allOIHEHHE  JIMCTa
pednexkcuu B KoHIE

ypoka
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IpoexT «Python st
Data Science»

OcCHOBHBIE

IOHATHUA TEMBI

«AHamm3
JIAHHBIX
Python»

Ha

Ananumuueckas:
IpH  TOCTPOSHHUHU
BHU3YyaJbHOU KapThbl
3HAHUM MOAYJISL.
Ipaxmuueckas:
IPH  BBINOTHEHUH
TecTa 10 pasJieny.

Pegrexcusnas:
3aloJTHEHHE JIUCTA
pedrekcun B KoHIIE

ypoka




Beeaenue B MamnHHoe o0y4uenue Ha Python

4.1 [TonsTHE U BUIIBI UckyccTBennsl | Ananumuueckas:

MAIIIMHHOTO O0y4eHUsT | i  WMHTEIIEKT, | MPU CPaBHUTEIHLHOM
MOMIX O/, aHalu3e IOIXOJOB:
OCHOBaHHBII Ha | 00y4eHHE c
npaBUiax, yIHUTENEM "
MAIIMHHOE o0yJeHue 0e3
o0yueHue, YUHTES; TpH
HCTOPHS OTBETAX Ha BOMPOCHI
pazsurus U B | u (bpoHTaTEHOM
urpax, cdepbl | 00CyXIeHUU
NIPUMEHEHUS BOIIPOCOB o
MAIIIMHHOTO TIPE3CHTAIHH.
o0yueHus; IIpaxmuueckas:
o0yueHne c| mpu  BeImONHEHMH
YUUTEIIEM, 3aJaHUN
oOyueHune 0e3 | MPaKTHYECKOM
y4HTeNs, padoTBL
3azada Kommynuxayuonna
perpeccu, A:  OTBeTBl  Ha
3azada BOIIPOCHl  y4HUTeIs,
Ki1accupukaiy | ydacTue BO
u, 3aga4a | GpoHTAIBHOM
KJIacTepu3alun | OOCYXKICHUH  TIpU
, OTOOp NAHHBIX | BBHIOJHEHUH
I MOJIEIH | 3aJaHUM.
MAaIIUHHOTO Peghnexcusnas:
00yJIeHUs 3aloTHeHNE JIFCTa

pedrekcun B KoHIe
ypoka




4.2

AHanus u
BH3YyaIN3aIys JaHHBIX
Ha Python
(moBTOpEHNE)

Marmmnnoe
o0yJeHue c
YUHTETIEM,
MaIIMHHOE
oOydyeHue 0Oe3
VUHTEIS,
3aaua
perpeccu,
3a/avua
KJIaCCU( KA
u, 3a/avua
KJIaCTepU3alliy
;  OMOIHOTEeKH
Pandas u
Matplotlib,
YTCHHUEC
TaOIMIHBIX
JIQHHBIX,
CTaTHCTUYECKH
e TIoKa3aTely,
MOCTPOCHHE
Jarpamm

Ananumuueckas:
TIPY TIOMCKE OTBETOB
Ha BOIIPOCHI B XOjI€
o0CyXIeHns
BBINTOIIHEHHOT'O
JIOMAIITHEr0
3aJ1aHus, pH
BBIMOJTHEHUH
3alaHui
MPaKTHYECKON
padoTHL
Ipakmuyeckas:
opu  o0CyXIeHUH
BBITTIOJIHEHHOI'O
JIOMAIITHEr0
3aJaHus; pu
(hpoHTaTEHOM
orpoce u Oecere,
NpH  BBINOJHEHUA
3aJaHUN

IIPAKTUYECKON
padoThL
Kommynuxayuonna
4.  OTBETBl  Ha
BOIIPOCHl  y4HUTeIs,
ydactue BO
(hpoHTaTEHOM
OOCYKIOEHHH  TIpU
BBITIOJTHEHUH
3aJIaHUI.
Pegrexcusnas:

3aII0JIHCHUE JIUCTa

pedIrekcun B KOHIIE
ypoka




43

Bubmorexu
MAaIIHHHOTO O0YYCHUS

Marmmnnoe
o0yJeHue c
yuurenem u 6e3
YUUTENsA,  €ro
MPEUMYIIIECTBA,
MOCTaHOBKA
Hend W 3ajad,
aHaITH3
JIQHHBIX,
oOyJaromias u
TPEHUPOBOYHAST
BBIOOPKH,
3aja4a
perpeccut,
3aa4a
KJIaCCHU(HUKALH
U, TECTOBas W
TPEHHPOBOYHAS
BBIOOpKA,
nepeoOyueHue,
HeJI000yUueHue,
OlNTHMaJbHAs
MOJIENb, KpOcc-
BaJIUJIALINS,
oubnuoreka
Sklearn, stamsl
MOCTPOCHHUS
MOJIeNn
MAIIHMHHOTO
o0y4eHHsI  Ha
Python

Ananumuueckas:
OTBETHI HA BOMPOCHI
(aHanM3 BOIIPOCOB U
MIOUCK OTBETOB)
(hpoHTaTEHON
Oecepl; aHaau3
rpaduKoB Mojenen
MAIIHHHOTO
o0yueHus pH
BBITIOJTHEHUH
3aJIaHusI
«ITpoGiemsbI B
00Y4EHHH MOIEIIH.
IIpaxmuueckas:
MOMCK OTBETOB Ha
BOIIPOCHI
(dhpoHTaTBEHOI
Oecenbl ¥ BOIPOCHI
yuuTens B XOIe
ypoKa.

Kommynuxayuonna
A ydacTHE€  BO
(hpoHTaNBHOM
Oecene 10
Marepuagam
TPEIBIIYIIETO

ypoKa; ydacTue B
OOCYKIOEHHH  TIpU
BBITIOJTHEHUH
3a/1aHUs B
MUKPOTpyIIie O
aHanm3y rpadukos
MAaIIUHHOTO
0o0y4eHusI.

Pegrexcusnas:
3aI0JTHEHHE JICTA
pedrnexcun B KoHIIE
ypoka




4.4

JluneiiHas perpeccust

IlonsTue
JIMHEHHOM
perpeccuu,
reseBas
dyHKITHS,
JINHEWHOE
yYpaBHEHHUE,
TOMOCKEIaCTHY
HOCTH JIaHHBIX;
cO3/IaHue
MOJIEIN
JIMHEHHOM
perpeccun  Ha
Python c
TTOMOIIIBIO
OHOTHOTEK
Pandas, NumPy
u Sklearn

Ananumuueckas:
aHanm3 paboTs
MOJIENIN JIMHEHHON
perpeccun (moadoop
K03 PHUIMEHTOB
JIMHENHOTO
ypaBHEHHS c
HECKOIIbKHUMH
MepEeMEHHBIMM);
aHanm3 3aj1ad,
TIPE/ICTAaBJICHHBIX
yuHuTeNneM, BBIOOp U3
HHX 3a71a4
perpeccuu; 3aqaHue
Ha aHaJM3 rpa)uKoB
U BBIOOp W3 HHUX
TOrO, KOTOpBIH
COOTBETCTBYET
MOJIEJIM  JIMHEHHON
perpeccuy; aHauu3
TOYeUHbIX Trpadukjd
U BBIOOP Cpeir HHUX

Habopa JIaHHBIX,
HNOAXOAAIMNX UL
pemieHust  3agadu
JIMHENHOMN
perpeccuy;
CO3JIaHME  MOJEIH
MAaIIMHHOTO
00yJeHus Ha
Python.
Ipakxmuueckas:

pemerne 3amad (U3




TPEICTABICHHBIX
YUYHUTENeM 3a71a4) Ha

BEIOOD Habopa
JaHHBIX (o
rpadukam),

MNOOXOIAIIMX IS
pelnieHus 3a1a4ni
JIMHEHHOI

perpeccu;
CO3/IAaHHE  MOJIENH
MAIIHHHOTO

00yueHus Ha
Python: MOJICITh

NpeCKa3aHusl [eH
Ha  KBapTupsl B
3aBUCHMOCTH oT
Pa3IMUHBIX
[apameTpoB.
Kommynuxayuonna
A:  ydacTHE€  BO
(hpoHTaTEHOM
00CYX/IeHUU
OCHOBHBIX
BOIIPOCOB TEMbI —
JUHEHHas (QYHKIHS
u JIMHENHOe
ypaBHEHHE,
KOTOpBIE yKe
U3y4aIUCh B Kypce
MaTeMaTHKY;
oOcyxkneHne 3amad
1o rpaduKam.
Pegrexcusnas:
3al0JTHEHHE JIUCTA
pedIrekcun B KOHIIE

ypoka




4.5

Henuneiinsie
3aBUCHUMOCTH

Cosnanue,
o0yJeHue u
OLICHKA MOJICTTH
JIMHENHOM
perpeccuy,
BU3YyaTH3aITUS
JTAHHBIX Ha
Python;
HEJMHENHbIE
dhyHKITHH,
rpaduku
(byHKIMiT;
MOJTMHOMHUAIBH
oe
npeodpa3oBaHu
e JINHEWHOU
perpeccun

Ananumuueckas.:
CO3JlaHUE  MOJIEIH
JIMHEHHOM

perpeccun Ha
OCHOBAaHUH MPOCTOH
TaOMUIIBI c
JTAHHBIMU 0
3apIiaTax
COTPYJHHKOB,
HaXoJIIMXCS  Ha
Ppa3HbIX
JIOJDKHOCTSIX;
HamnMcaHue Koja.
IIpaxmuueckas:

peleHne 3amad Ha
CO3JJaHuE  MOJIENHN
JINHEWHOU
perpeccun, OTBETHI
Ha BOIIPOCHI
YUUTeNns
(moBTOpEHHE
MaTepuaia
MaTeMaTHKH ),
BBITIOJTHEHUE
3a1aHus Ha
MOJTMHOMUAIEHYIO
perpeccuo,
HaTFCaHHue KOZa
UL TIpeCcKa3aHus

3HAYCHUS HOBOM
MOJICIIBIO u
MOCTPOCHHE
rpauKoB

UCXOIHBIX JaHHBIX
Y MOJICITH.
Kommyrnuxayuonna
4. ydacTHe  BO
(hpoHTaTEHOM




00CYyX/IeHNH,
OTBETHI Ha BOIIPOCHI
VUHTEIS.
Pegrexcusnas:
3aroTHEHHUE JIUCTA
pedIIeKCur B KOHIIE

ypoka

4.6

Knaccuduxanmus.
Jloructuueckas
perpeccust

Knaccudukaim
H)
JIOTHCTHYECKast
perpeccus,
JIMHEMHBIN
Kiaccu(puKaTop
)
THITEPIUIOCKOCT
b, OuHapHas
KiaccuuKaiy
ﬂ’
MYJIBTHKIIACCOB
ast
KiaccuuKaiy
S JIMHEHHOE
ypaBHEHHE,
KO3 HUIMEHTHI
JIMHEHHOT O
ypaBHEHHSI,
pacronoxeHue
TOYKH
OTHOCHTEIIEHO
MIPSIMOH,

OTCTYI
00BEKTA;
CO3/IaHuE,
o0yJeHune u
OIIEHKa MOJIEIHN
JIOTUCTHICCKON
perpeccun

Ananumuueckas:
MOUCK OTBETOB Ha
poOJIeMHBIE
BOITPOCHI U PEIIICHUE
3a7a4 Ha ortamne 2
ypoKa.
lpakmuyeckas:
OTBETHI Ha BOMPOCHI,
nonoop MPHUMEPOB
3aa4

KJaccu(pUKaLmy;
OTBETHI Ha
poOJIeMHbIE
BOIPOCHI npu
00BSICHEHUH HOBOIO
Marepuara;
pellieHre 3a1a4 Ha
3aKperIeHne

HOBOTO MaTepHaia
10 TEME; yJacThe BO
(hpoHTANBEHON
pabote Ha srtame 3
ypoKa.
Kommynuxayuonna
5 ydactue B
00CYXKIICHIH TecTa
u OCHOBHBIX
TTOHSTHI TEMBEI;
OTBETHI HA BOIPOCHI
YIUTEIISL.

Pegrexcusnas:
3aIl0JTHeHNE JICTa
pedrnexcun B KoHIIE

ypoka




4.7

Krnaccugpuxanmyst.
Jloructuyeckas
perpeccus

Marpuua
OIINOOK,
METPUKU
KauecTBa
JIOTHCTUYCSCKOM
perpeccuu,
MOJIEITb
JIOTHCTUYECKOU
perpeccun  Ha
Python

Ananumuueckas.:
IIOMCK OTBETOB Ha
BOMPOCHl  YUHUTEINS
npu  OOCYXKIEHUU
METpPHK Ka4eCTBa
JIOTHCTUYCSCKOM
perpeccuu;
CaMOCTOSATEILHOE
COCTaBJIEHHE
MOJIENN
JIOTHCTUYECKOU
perpeccun init:|
MpeCcKa3aHusI
BEPOSTHOCTHU B
ommxkaitmme 10 aer
HIIEMAYECKON
0oJie3Hn cepina o
pa3Iu4IHBIM
MIPU3HAKAM.
Ipakxmuueckas:
OTBETHI Ha BOIIPOCHI
YUUTEIS;
CaMOCTOSTEIILHOE
COCTaBJICHHE
MOJEIH
JIOTUCTHYECKOI
perpeccun TSt
TIpeaCcKa3aHus
BEPOSITHOCTH B
ommwkaitmue 10 aer
HAIIEMHAYECKON
Oome3Hn cepaua 1o




Pa3ITHIHBIM
MPU3HAKaM.
Kommynuxayuonna
A ydacTHE  BO
(hpoHTATEHOM
00CYKICHUT
METPUK  KayecTBa
JIOTUCTUYECKON
perpeccu;
Pegprexcusnas:
3aMoHEHHE JTUCTA
pedIieKkcun B KOHIIE

ypoka

48

JepeBbs perenuil.
Yacrts 1

Jepeso
pelIeHui,
OJICMCHTBI
JIepeBbEB
(xopeHs,
JIUCTHSA),
riyouHa
JiepeBa,
JKaTHBIA
AJITOPUTM,
aTpudyT
pa3bueHus;
SHTPOMNUS,
hopmymna
Illennona,
BEPOATHOCTb,
KpUTEPUil
JoxuHu

Ananumuuecxasi:
IIOMCK OTBETOB Ha
BOIIPOCHl  YUHTEIA
npu  00CYXKIECHUU
METpPHUK Ka4eCTBa
JIOTUCTHYECKOI
perpeccuuy;
CaMOCTOSITEIILHOE
COCTaBJICHHE
MOJEIH
JIOTUCTHYECKOI
perpeccun TSt
TpeICcKazaHus
BEPOSITHOCTH B
ommwkaitmue 10 aer
HAIIEMHAYECKON
Oome3Hn cepina mo
pa3IIHBIM
TIPU3HAKAM.
ILpakxmuueckas:
OTBETHI Ha BOIIPOCHI
YIUTEIIS,
CaMOCTOSITEIILHOE
COCTaBJICHHE




MOJIEH
JIOTHCTUYCSCKOU
perpeccun Bin ¢
TpeICKa3aHus
BEPOSTHOCTH B
ommxkaitmue 10 ner
HIIEMHYECKOHN
Ooye3Hn cepiia mo
Pa3IMYHBIM
MpU3HAKaM
Kommynuxayuonna
sA:  yd4acTHe  BO
(hpoHTATEHOM
00CYX/IeHNH
METPUK  KayecTBa
JIOTUCTHYECKOM
perpeccuu;
Pecrexcusnas:
3aII0JIHEHHE JINCTA
pednexcuu B KoHIIe

ypoka

49

[epeBbs pereHuil.
Yacts 2

Ananumuueckas:
COCTaBJICHHE
JIrOpUTMa
NIPUHATHS PELLEHUI
(Ha mpuMepe Urpsl);
aHam3  y4eOHBIX
NPUMEPOB  JEpeBa
peLIeHui.
Ipakxmuueckas:
y4JacTHe B UTpe Ha
aHAIN3 aJIrOpUTMa
MNPUHSTHSL PELIEHUI
c TIOMOIIIBIO
JIEPEBBEB,
HCCIIEIOBAaHNE
KpHUTEpPHEB




3¢ EKTUBHOCTH
pa3oueHus Ha
pUMepax.
Kommynuxayuonna
5. 00CYXKIIEHHE TIPH
BBIMOJTHEHUH
3alaHui B
MUKPOIPYIIIIE;
OTBETHI Ha BOIPOCHI
yuutens. Yuactue
BO  (hpOHTAILHOM
00CYX/ICHUH.
Pegprexcusnas:
3aIOTHEHHE JTUCTA
pedIieKkcun B KOHIIE

ypoka

4.10 IIpoexT «Pemenne MammaHoe Ananumuueckas:
3a1a4u o0y4eHue ¢ | BbIOOp MeTONOB
KJ1acCH(UKALIID YUUTEIIeM, peIIeHHS 3a1auH.

3azada Ipaxmuyeckas:
K1accu(UKay | BBITOIHEHHE

u, METPUKH | TPAKTUUECKOTO
OLICHKH 3aJaHus 110
KayecTBa CO3/IaHHIO MOJIENH
Ki1accupuKaly | MaIIMHHOTO

u; aTamnbl | o0ydeHus
pa3paboTku Peghnexcusnaa: B
MOJIEIH XO0Jle TIO/IBENICHHUS
MAaIIUHHOTO UTOT'OB CO3JIaHUS 1
0o0yJeHus, 00y4YeHHsT MOJEeTTN
aHaIN3 MO.

JAHHBIX,

CO3/1aHUe "

o0yJeHune

MOJIEIH,

OLICHKA

3¢ dexTuBHOCT

u paboThI

MOACIN




Pasznen 1. BBeieHue B HCKYCCTBEHHbIH MHTEJJIEKT
VYyamuecss JOJDKHBI 3HATh TOHITHE HWH(POPMAIUH,Pa3INIne
MEX Y MOHATHUSAMHI «UHPOPMAIUD), «ITAHHBICY.
VYyamuecs A0JKHBI YMETh:
® [IPUBOJUTH MIPUMEPHI HH(POPMAITMOHHBIX TTPOILIECCOB B
pupo/ie, oOIIEeCTBE, TEXHUUYECKUX CUCTEMaX;
® CTPYKTYypUpPOBATh HH(POPMAIIUIO, BBIIETSATH OCHOBHEIE
TIOHSATHUS U B3aUMOCBSI3U MEXIY HUMHU.
Pa3znen 2. OcHoBBbI mporpamMmupoBanusi Ha Python
(12 )
VYyamnuecs J0KHBI 3HATh:
® TJIOHSTUSL «AITOPUTM», «HCIOJIHUTEIIbY», «CHCTEMa
KOMaH/I MCITOJIHUTEIS,
® OCHOBHBLIC AJTOPUTMHUYECKUE CTPYKTYpBHI:
clieJOBaHKE, BETBJIICHHUE, [TUKI;
® peaju3alMI0 OCHOBHBIX AITOPUTMUUYECKHUX CTPYKTYP B
BBIOPAHHOM SI3bIKE ITPOrPAaMMUPOBaHUSI.

VYuyamuecs: A0JKHBI yMETb: COCTaBJIATh AJITOPUTMBI JUIs
pelIeHHs MPOCThIX 3aay B CIIOBECHOH (hopme, Ha
AITOPUTMUYECKOM SI3bIKE U HA BHIOPAHHOM SI3BIKE
pOrpaMMHUPOBaHUS;

®  BBINIOJHATH TPACCUPOBKY AITOPUTMA;

® [pPOrpaMMHUPOBATh HECJIOXKHbIE JUHENHBIE,
Pa3BETBIAIOIIMECS M LUKINYECKHE aITOPUTMBI Ha
BBIOPAHHOM $I3BbIKE IPOTPAMMHUPOBAHMSL.

Pasnen 3. AHanu3 naHubix Ha Python (8 1)



Yyamiuecs J0KHBI 3HATE!

® TIOHATUSA «MOJCIbY», «HHPOPMAIMOHHAS MOJICIbY,
«MaTeMaTH4YecKasi MOJEIbY, <JIaHHBbIE», «O0OJbIINE
JIaHHBIEY, «CTaTUCTHKAY, «OomHucaTeIbHas
CTaTHUCTHKA;

® DSTamnbl pa3pabOTKH M HCCIEAOBAHUS KOMIBIOTEPHOM
MaTeMaTUYeCKOM MOJICIIH.
VYyamuecs: J0JKHBI YMETh:

® pealn30BHIBATH BBIYHCIICHUS OIMCATEILHON
CTaTUCTHUKH;

® CTPOUTh W HCCIEIOBATh MPOCTHIE KOMIIBIOTEPHBIC
WH(POPMAITMOHHBIE MOJICTIH.

Pasnesn 4. BBeneHue B MammHHOe OOy4yeHHEe Ha

Python (10 )

yLIaIJ_[I/IeCﬂ JOJIDKHBI 3HATh:
® Knaccn(bm(aumo MCTOJOB MAallIMHHOT'O O6y‘~IeHI/I${;
® OCHOBHBIC aITOPHUTMBI O6y‘leHI/I$I C YUUTCIIEM .
Yuyanuecs J0JKHBI YMCTh:
® CO34aBaTh PErpCCCUOHHBIC MOJICIIN,

® BBIIIOJHATH IIPOTHO3UPOBAHUE.

Coaep:xxanue Kypca

B 9TOM pasacie COACPIKUTCA TEMATUYCCKOC



IUIAHUPOBAaHUE M IEPEUYEHb IUIAHUPYEMBIX PpE3y/lbTaTOB
OCBOEHHUSI MPOrpamMMbl (MUTOTOB W3YYEHHUS OTIEIbHBIX TEM),
paccurTaHHBIC HA PACIIUPEHHBINA YIeOHBIH TIaH.

[lepBoii  NONOJIHUTENBHOM  LEJIBKO  HU3y4YEHUs
pacIIMpeHHOro Kypca SIBISETCS TOCTHKEHUE OOJIbIIMHCTBOM
yyalxcs NOBBIIEHHOTO (TIPOAYKTUBHOTO) YPOBHS OCBOEHUS
yueOHOro MaTepuana. YUeOHMKU YpOBHA s 7-9 KilaccoB
00ecreunBarOT HEOOXOMUMBIN ISl ATOTO YYEOHBIH U
JTUJAKTUYECKUI MaTepHall.

Bropoit JIOIIOJTHUTEIILHOU EIbIO A3Y4YCHUS

pacIIMpEeHHOTO Kypca SBJISETCS MOATrOTOBKA YdallluXcs K



ONIUMIIMAJaM, KOHKypcaM B 0O0JacTH aHaiu3a JaHHBIX H
MAaITMHHOTO OOyUYeHHUS.

JlomonHuTenpbHOE Yy4eOHOE BpeMsi B PacCIIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OTAAETCS MPAKTHUECKOH padore.
[Ipn pacmmpeHHOM BapuaHTe Yy4eOHOro IUIaHa OoJbIIast
gacTh (WM BCE) 3aJaHUN MOXET BBITIOJHATHCS BO BpEMs
YPOKOB TOJT pYKOBOJICTBOM yuuTelsi. Ha yemoTpenue yuurens
KOJIMYECTBO YaCOB, OTBEJICHHBIX HA OCBOSHHE OTICITHHBIX TEM
U TIPOBEJICHHE MPOEKTHBIX 3aHITHHA, MOXKET OBITh YBEITHYCHO
B 3aBUCUMOCTH OT  BO3MOXHOCTEH W  HHTEPECOB
00yJaroImxcsl.

Paznuume 6a30BOro ypoBHS OT yriIyOJIeHHOTO Kypca
MPOSIBISIETCSL B CTENEHH TIYOMHBI W KauyecTBa OCBOCHUS
TEOPETHYECKOTO MaTepualia MW MOJYYCHHBIX MPAKTHUYECKUX

HaBBIKOB.



TemaTuyeckoe NJIAHMPOBaAHHE

Ne Tema KosuyecrBo
4acoB
BBeeHue B HCKYCCTBEHHBIH HHTEJIEKT

1 BBeneHne B MCKYCCTBEHHBIN 1
WHTEIUIEKT

2 | Posib MCKYCCTBEHHOTO MHTEIUIEKTA B 1
KU3HU YEJIOBEKA: STUKA U
peryIUpOBaHUN
HToro no pazneny 2

OcHoBBI IporpamMmMupoBanus Ha Python

3 | AITOpUTMBI U UCTIOJTHUTEIIH. 1
CriocoObI 3aITUCH AJITOPUTMOB

4 | O0OuHe CBEIEHNS O A3BIKE 1
nporpammupoBanus Python

5 Opranuzanus BBoJa U BbIBOJA 1
JTAHHBIX

6 | AnropurmMuyeckas KOHCTPYKLUS 1
«CJIEIOBAaHHUE»

7 | IIporpammupoBaHue TMHEHHBIX 1
AITOPUTMOB

8 | AnropuTMHuuecKas KOHCTPYKIHS 1

«BCTBJICHHUC)




9 | Ilomnas ¢opma BETBICHUS 1
10 | [IporpammupoBanue 1
Pa3BETBIISIFOIINXCS aJITOPUTMOB.
VYcnoBHBIM ontepaTop
11 | IIpocTble U cOCTaBHbBIE YCIOBUS 1
12 | AnroputMueckasi KOHCTPYKIIHS 1
«tmmoBTOpeHuey. [IporpammupoBanue
[IUKJIOB C 33JIaHHBIM YCIIOBHEM
MIPOIOJKEHHS pabOTHI
13 | IIporpammupoBaHue IUKIOB C 1
3aJaHHBIM YHCJIOM IOBTOPEHUN
14 | ITpoexT «Pa3nuvHbIC BAPUAHTHI 1
IPOrpaMMHPOBAHUS HUKIMYECKOTO
ITOPUTMA»
HToro no pazneny 12
AHajau3 1aHHbIX Ha Pytho
15 | Hayka o nanubIx. CTpyKTYpbI 1
JTAHHBIX
16 | Pabota co cruckamu Python 1
17 | Bubnuoreku Python. bubiroreka 1
Pandas
18 | CtpykTypbl nanHbIx B Pandas 1
19 | Crpykrypa nanneix Dataframe 1




20 | ba3zoBble onepanuu ¢ HabopaMu 1
JTAHHBIX

21 | OnucarenpHasi CTaTUCTUKA 1

22 | Busyanuzanus JaHHBIX 1

23 | Ilpoekt «McciienoBaHue JAHHBIXY. 1
Yacrts 1

24 | Tlpoekt «MccirienoBaHue JAHHBIXY. 1
Yactp 2
HToro mo paznery 10

BBenenne B MamimHHoOe 00yueHune Ha Python

25 | IlouaTre ¥ BUALI MAILIMHHOTO 1
00y4JeHus

26 | AHanu3 ¥ BU3yalM3allys JaHHBIX Ha 1
Python (moBTOpEHME)

27 | bubnuoTeku MalMHHOTO 00y4YeHUS 1

28 | Jluneiinas perpeccus 1

29 | HenuHeliHbIe 3aBUCUMOCTH 1

30 | Knaccuduxanms. Jlorucruueckas 1
perpeccust

31 | Knaccuduxanus. Jlorucruueckas 1
perpeccust

32 | JlepeBbs peuenuit. Yacts 1 1

33 | JepeBbs pemenuit. Yacts 2 1




34 | Ilpoekt «Pemenwne 3a1auun 1
KJIaCCHU(UKALTUAI
Hroro no pazneny 10
UTOro 34
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