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[HosicHuTEIbHASA 3aIIUCKA

[Iporpamma kypca «VCKYCCTBEHHBI HWHTEILIEKT)
cocraBieHa i 6—9 KJaccoB B COOTBETCTBHH C
tpeboBanusimu PI'OC ocHoBHOro oOmiero oOpa3oBaHUS
(npuka3 Munnpocsenienuss Ne 287 ot 31 mas 2021 r.), c
Y4ETOM IPEEeMCTBEHHOCTH IIPOTPaMM HadaJIbHOTO, OCHOBHOTO
u CpeIHero o01mero 00pa3zoBaHUsI. [Tporpamma
MpenHa3HayeHa s TPOJODKEHHUS O0OydeHHs OCHOBaM
HCKYCCTBEHHOIO HHTEJIEKTa U OPHUEHTHMPOBaHA Ha aHalu3
JAHHBIX, BBEJCHHE B MAIllMHHOE 00y4eHHE Ha Yri1yOJIeHHOM
ypoBHE. 3a MOCIEIHHE NECATHIETUS BO MHOTHX O00JacTsIX

HAaYKU U UHAYCTPHUH CTaJIM HaKaIlJIMBAaTbCA 0obIIe 00BEMBI

JaHHBIX, @ TAK)KE CTaJId Pa3BHBATHCS METOJbl MAIIMHHOTO
00y4eH¥sI, MO3BOJISIONINE U3BJIEKAaTh U3 3THX JAHHBIX 3HAHUS
¥ SKOHOMHYECKYIO MTOJIB3Y.

EnunbeiM  comepkanumeM — KypcoB  0a3oBoro M
yIIIyOJIEHHOTO YPOBHEH SIBIISIFOTCS OCHOBEI
nporpammupoBanus Ha Python, ananu3 ganHbeix Ha Python.
Jns yriayOineHHOro YpOBHS MPOTrpaMMOM MpeayCMOTPEHO
BBeJICHHE B  MammHHOe  oOydenme  Ha  Python.
OcHoBomonaramomeil  TeMoil  sIBIseTCsl  BBEJEHHE B
nporpammupoBanre Ha Python. CdopmupoBanHbie Yy
yJaluxcs 3HaHUS U yMEHHUs B 00JacTH MPOrpaMMHUpPOBAHUS

Ha Python Oynyr B JanpHEHIIEM HWCIOJNB30BaHbI  IPU



M3yYEHHH aHaM3a JAaHHBIX Ha CTYIEHHW OCHOBHOTO OOIIETo
0o0pa3oBaHus ¥ MAITUHHOTO OOYYEHHs HA CTYIIEHU CPEIHEro
obmero oOpazoBanus. Data Science — oaHa U3 cambix
IIPOrPECCUBHBIX 00JIaCTEN B MPOrpaMMUPOBAHUU CETOJHS, a
Python — camblii momyISIpHBIA U PAacCHPOCTPAHCHHBIN S3BIK,
MCIOJIb3YeMBbIH JUIsl aHallM3a JaHHbIX. He ynuBuTenpHO, 4TO
JIBE 3TH 00JIaCTH 3HAHUI aKTUBHO U3Y4alOTCS U IPUMEHSIOTCS
CHEeIHaMCTaMU JIJIsl TIOCTPOEHUSI NPEIUKTUBHBIX MOJIENEH,
BU3yanu3aluu u paboTel ¢ naHHBIMU. Kypc mo3Bosaut

ydqamuMcess OCBOUTH OCHOBHBIC HMHCTPYMCHTHI pa6OTI)I n

MIPUCTYNHTH K MIOCTPOCHHUIO MOJIeiel U paboTe ¢ TaHHbIMU. B
X0JIe OCBOEHHUsI y4yeOHOro Marepuajia Kypca y ydauiuxcs
dbopmupyeTcsi YyCTOWYMBBIM HMHTEPEC K HM3YyYCHUIO JTaHHOU
TEMBbl U 3aKJafbIBaeTcs 0a3a ISl MPOAODKEHUS W3ydeHUs
METO/IOB MAallIMHHOTO 00yueHUs Ha CTYIIEHH CpeIHero oOIIero
o0paszoBaHwUsI.

[Iporpamma pa3paboTaHa B COOTBETCTBHU C OJJHUM U3
JTUIAKTUYECKUX MPUHIIUIIOB — IPUHIIUIIOM PEEMCTBEHHOCTH.
CogepxaHue NporpaMMbl HAXOIUTCS B TECHOM CBS3H C
MaTepHuaIoM Uil Ha4aJabHOTO OOIero o0pa3oBaHus, a TaKxKe
SIBJISIETCS HEOOXOIUMBIM JUIS TOCIEYIOUIET0 H3yYeHHUs Ha
CTYNEHU CpegHero oOmero oOpazoBaHHs. OTO — JUHHS
s3plka TporpamMmupoBanust Python, ocBoenue koToporo
HAYMHAETCSd B OCHOBHOW IIKOJE€, W CKBO3Has JMHUSA

MAaIIXuHHOTO O6y‘I€HI/I$I, OCBOCHHC KOTOPOTO HAYMHACTCSA Ha



MIPONENEBTUYECKOM YPOBHE B HaYaJIbHOW M OCHOBHOM LIKOJIE
Y IPOJOJDKACTCS Jaliee B CPEIHEH ILKOJIE.

K 3aBepmieHuto oOydeHUs MO MporpaMMe ydariuecs
JOJDKHBI TTOHUMAaTh AaKTyaJbHOCTb AaHAJIN3a JaHHBIX, €r0
OCHOBHbIE 00JIaCTM NPUMEHEHHUS U METOJbl peallu3allH.
IIporpamma mpeanosiaraer, 4ro y ydamuxcs Oyzaer

c(hopMUPOBAHO IIEJIOCTHOE TMPEACTABICHUE 00 aHaIu3e

JAHHBIX, pealn3alMyd METOJ0B aHaJW3a JIaHHBIX HA S3bIKE
Python, ero cdepax npumeHeHHUS.

Jauublii Kypc omnupaercss Ha (yHIZaMeHTalIbHbIE
OUNAKTUYECKAE  NPUHLUIBI, TaKWe  KAaK  I[PaKTUKO-
OPHUEHTHUPOBAHHOCTB, HAy4YHOCTh u JIOCTYITHOCTB,
LEJIOCTHOCTh M HENPEPBIBHOCTh, @ TAKKE HMHHOBAIL[MOHHBIC
METOJbl  MPOOIEMHO-PA3BUBAIOIIEIO M CMEUIAHHOTO
00y4yeHHUs, IPOrpaMMHO-IIPOEKTHOIO M HCCIIEI0BATEIbCKOTO
IIOAXO00B. B KOHIIE Ka)KIOro ypoKa MPUCYTCTBYIOT BOIIPOCHI
U 33JaHHA, MHOTME U3 KOTOPBIX OpPUEHTHPOBaHBl Ha
KOJUIEKTUBHOE  OOCYXJEHHWe, JUCKYCCUH,  BbIPaOOTKY
KOJUIEKTUBHOI'O MHEHHUSI.

Oco6oe MecTo B peanu3aluy MporpaMMbl OTBOJUTCS
BUJICOJICKLIUAM, OHIIAaH-pecypcaM, TpeHaxepaM. Bce 3t0
CO3/1aeT HEOOXOJMMble YyCJIOBUSA Ui (popMUpOBaHMS
CaMOCTOSITENILHOCTH B IIJIAHUPOBAHUU y4eOHOi
JeATeIbHOCTH, B OPraHU3allii y4eOHOTO COTPYJHHYECTBA, B

pacripesielieHud poJieil MpH peuieHuH Yy4eOHBIX 3agad |



npobnem. HeoThemsieMol 4YacThi0 MPOTpaMMBI  SIBISETCS
MPOEKTHAS JIESITEIbHOCTh O0YJaIOIUXCsl.
W3ydyeHue pa3nuuHbIX AacleKTOB aHajid3a JaHHBIX

MO3BOJIAT CPOPMHUPOBATH y YUAINIUXCS CHOCOOHOCTH K

AQHAJIMTUYECKON M INPOTHOCTUYECKOM aAesaTesbHOCTH. [lomck
OTBETOB Ha MPOOJIEMHbIE BOIIPOCHI, PELICHUE MTPOOIEMHBIX U
HCCIIEIOBATENIbCKUX ~ 3aJaHWil,  MHTErPUPOBAHHBIX B
CoJlep’KaHue, HampaBlieHO Ha (OPMHUPOBAHUE Y Y4alIUXCS
L[EJIOCTHOTO CHUCTEMHOIO MBIIUIEHHUS, KOTOPOE MO3BOJIUT UM
OIICHUTh C(OPMHUPOBAHHBIN KPYr MOCTOSHHBIX MHTEPECOB U
OCYILECTBUTD OCO3HAHHBIN BBIOOD JaTbHEeUIIe
00pa3oBaTeIbHOW  TPACKTOPHUH ©  MPOPECCHOHATHHOTO
CaMOOIIpeICICHHUS.

Heapb u 3agaum kypca. ['1aBHas 1einp Kypca — JaTh
yyamumcsi 0a30Boe MpejAcTaBlieHue 00 aHaiuu3e JaHHBIX U
peaiv3allii  OCHOBHBIX METOJOB aHajiM3a JaHHBIX U
MAaIMHHOTO O00yueHHs Ha s3bike Python, mosnakomuth C
TEPMHHOJIOTHEH HWCKYCCTBEHHOTO HHTEJUIEKTa M Hay4YHTh
MPUMEHSITh HEKOTOPbIE W3 €ro METOJOB [UIsl PEHICHHUS
MIPaKTUYECKUX 3a/1a4.

LeneBasi aynuropusi Kypca. Yuamnyecs 7—9 kiaccoB
00111e00pa30BaTENBHBIX MIKOJ.

Mecro kypca «VCKyCCTBEHHBIH MHTEIUIEKT» B
y4eOHOM 1u1aHe. Ypoku Kypca «MICKyCCTBEHHBIM MHTEIIEKT»

MOTYT IPOBOIUTHCS B 7, 8 u 9 Kilaccax B KauecTBe



BHEYPOUYHOU JIEATEIIbHOCTH (BO3MOKHBIE (bopMEI:

(baxkynbTaTUB, KPY)KOK U TIpoUee).

IleHHOCTHBIC OPMEHTHPBI COACPKAHUA U
peajJiM3aluyu NporpaMMal

Conepxxanue MIpOrpaMMbI HOCHUT
MEeXJAMCHUITMHAPHBIN XapakTep. EcTecTBeHHBIM 00pazom
BBITJISIIAT €r0 BO3MOJKHAsl WHTETpalUsl C JUCHUTUTMHAMHU
npenMeTHoil oOmactu  «Marematuka M HHQOpPMATHKA».
Pa3BuTne nOrmyeckoro M anrOpUTMHUYECKOTO MBIILICHUS,
OCYILIECTBIISIEMOE HAa YPOKaX MO 3TUM JTUCIUIUIMHAM, CIYKHUT
3amaue GOpPMHUPOBAHKS HEOOXOAMMON OCHOBBI, HA KOTOPOUl B
JanbHeneM OyAeT OCYIIECTBJIEH IMepexo] K MalluHHOMY
00YyYEeHHIO Ha CTYIIEHH CPETHEro 00IIero oopa3oBaHusl.

Yepes Hcnoabp30BaHNe Pa3IMYHbIX JaTACETOB M aHAIH3
JAHHBIX CUHTE3UPYIOTCS 3HAHUS M YMEHHs Yydalluxcs,
MOJIyueHHBIE MU Ha ypokax reorpaduu, GU3NKU, OUOIOTUU
U JPYTUX.

Heorsemsiemoif  4acThl0  HpOrpaMMbl  SIBIISETCA
peanu3ainys HOPOEKTHOTO Meroaa oOyueHus. IIporpammoii
PEJyCMOTPEHO  BBINOJIHEHHE TAaKMX  IPOEKTOB  Kak

«CraTucTUYecKui METOJ aHajln3a OaHHBIX», «Pa3nuunbie



BApUAHTBl MPOTPAMMHUPOBAHUS LUKINYECKOIO AITOPUTMAaY,
«Hauana nporpammupoBanus Ha Python». [IpoekTsl 1o cBoei
JUIaKTUYECKOM CYIIHOCTH HaleleHbl Ha (opMupoBaHUe
CIOCOOHOCTEH, MO3BOJISAIOMNX 3()(HEKTUBHO IEHCTBOBATH B
peanbHOM KXU3HEHHOW cuTyanuu. OOnmamasi UMH, ydaluecs
MOTYT aJanTUpOBaTbcd K H3MEHSIOMIMMCS  YCIOBHSIM,
OpHEHTHPOBATHCS B Pa3HOOOpa3HBIX CUTYyalusiX, paboTaTh B
KOMaHJIe.

I[Ipu  pabore  Ham  TPOEKTOM  TOSBISAETCS
UCKJIFOUUTENbHAsT BO3MOXKHOCTb ()OPMHUPOBAHUS Y YHaIIUXCS
KOMIIETEHTHOCTH  pa3pemieHuss  1podieM  (TTOCKOJIBKY
00s13aTeNIbHBIM YCIIOBHEM pEaIM3allid METOJa IPOEKTOB B
LIKOJIE SIBJISIETCS PELICHUE yYaluMCcsi COOCTBEHHBIX MPpoOIeM
CpeACTBaMHU IIPOEKTa), a TaKKe OCBOCHHME CIOCOOOB
NEATeNbHOCTH,  COCTaBJSIIOIIMX  KOMMYHUKaTHUBHYO U

I/IH(bOpMaI_[I/IOHHYIO KOMIICTCHTHOCTH.

IInanupyembie pe3yabTaThbl OCBOEHHUS Y4eOHOT 0
Kypca

®I'OC ycranaBnuBaeT TpeOOBAaHUS K pe3yJbTaTaMm
OCBOEHMs OOy4aroIMMHUCS OCHOBHOM 00Opa3oBaTesbHON

nporpaMmsbl CpCIAHCTO O6I.I.I€FO 06p8.30BaHI/ISIZ JINYHOCTHBIM



pe3ynbraram (Tabnuia 1); MeTanpeIMeTHbIM pe3ysibTaTaM

(Tabmuna 2); mpeaMEeTHBIM pe3yibraTam (Tadsuma 3).

Taoauua 1

JIMYHOCTHBIE pe3yJdbTaThbl

Tpe6opanne ®PIrOC!

Yem pocTuraercs

JIMIHOCTHBIE PE3YIIbTATHI,
oOecIieunBaroINe aganTalnio
o0ydJaromerocs K
WU3MCHSIFOIIIIMCST YCITOBUSM
COLMAJIBHOW W MPUPOIHOM
Cpepbl:

yYMEHHUE pacro3HaBaTh
KOHKPETHBIC TTPUMEPHI
TIOHSATHUS TT0 XapaKTEPHBIM
MIPU3HAKAM, BBITIOJHATH
OTIEpAIIH B COOTBETCTBHH C
ompeieJICHUEM U
MPOCTEUIIMMHU CBOMCTBAMU
MTOHATHS, KOHKPETH3UPOBaTh
MOHSATHE NTPUMEPaMH,
HCIIOJIL30BaTh MMOHITHE U €r0
CBOMCTBA IIPU PEIICHUH
3a/1a4, a TaKXKe OMepUpOBaTh
TEPMHUHAMH U
MIpeJICTaBICHUSIMH B 00JIaCTH

Pa3nennl

«BBenenue B
HCKYCCTBEHHBIN
HHTEIUICKT,

«OCHOBEHI
MPOrpaMMHUPOBAHMS Ha
Python»,
«AHaM3 TaHHBIX HA
Python», «BBenenue B
MalIMHHOE 00y4eHne Ha
Python»

! Tlpukas Munnpocsemenust Ne287 or 31 mas 2021 .




KOHUEMILHNHN YCTOMYUBOTO
pa3BUTHS

[lenHOCTH HAy4YHOTO
MMO3HAHUS:

OBJIaJICHHE OCHOBHBIMU
HaBBIKAMU
HUCCIIEI0BATEILCKON
NEeSITETFHOCTH, YCTAHOBKA HA
OCMBICJICHHE OIIBITA,
HaOIOACHUH, IOCTYIIKOB H
CTpPEMJICHHE
COBEPIIICHCTBOBAThH MyTH
JIOCTHIKECHHUS
WHJIMBUIYAIBHOTO U
KOJJIEKTUBHOI'O
OJ1aronoJTyuus

Paznensr «Ananms
IaHHBIX Ha Python»,
«BBeneHne B MallIuHHOE
oOyuenue Ha Python»




Tao6auua 2
MeTanpeamMeTHble pe3yJbTaThl

Tpedosanne PI'OC

Yem pocTuraercs

YMeHue
CaMOCTOSITEIIEHO
TUTAHUPOBATH ITyTH
JOCTIDKEHUS 1IeIH, B
TOM YHCJIe
aIIbTepHATHBHEIE,
OCO3HAHHO BBIOMPATH
Haubosee 3pPpeKTUBHBIE
CrocoObI pelIeHUs
y4eOHBIX U
M03HABaTENbHBIX 33/a4.

IIpoekTHbIE 3a1aHNs

VYMeHue oneHuBaThL
MPaBUJILHOCTh
BBITIOJTHEHHS YICOHOM
3aJ]a41, COOCTBEHHEIE
BO3MOKHOCTH €€
penieHusl.

Pa3nen «AHanu3 naHHBIX HA
Python»




YMeHue onpenenarhb
MOHATHS, CO3/1aBaTh
000011IeHHS,
yCTaHaBIINBATh
aHaJIOTUH,
KJIaCCU(PUIIMPOBATH,
yCTaHaBJIMBATh
MPUYUHHO-
CIICZICTBEHHBIE CBSI3H,
CTPOMTBH JIOTUIECKHE
paccyIeHus,
YMO3aKITIOYCHUS
(MHIYKTUBHBIE,
JETYKTHBHBIE U TIO
aHAJIOTUH) U JIeJIaTh
BBIBOJIBL.

Pasnen «Ananus ma"HHbIX HA
Python»

VYMenue co3aBarh,
MIPUMECHSTH H
npeoOpa3oBHIBATH
3HAKU U CUMBOJIBI,
MOJEIN U CXEMBI IS
pelieHus y4eOHbIX U

II03HAaBaTCJIbHBIX 3a1a4.

Pa3nen «AHanu3 naHHBIX HA
Python»

®OopMUpOBaHUE U
pasBuTHE
KOMIIETEHTHOCTH B
obnactu
ucnons3zoBanus UKT
(MK T-KkoMIeTeHIINN).

Paznen «AHamu3 JaHHBIX HA
Python»




Taoauna 3

Hpe}IMeTHLIe pe3yJdbTaThbl

TpedoBanue ®PI'OC Yem nocruraercsi
dopmupoBaHHE Paznienel
WH(POPMAITUOHHON 1 «OCHOBBI
AITOPUTMHUYECKOMN KYyJIbTYPHl, | MPOrpaMMHPOBAHMS HA
(dhopmupoBaHue Python»

IpEACTABJICHUA O KOMIIBIOTEPEC
KaK YHUBCPCAJIbHOM
YCTpOUCTBE 00pPabOTKH
nH(pOpMaIUH, pa3BUTHE
OCHOBHBIX HABBIKOB U YMEHUH
WCTIOJIb30BAHUS
KOMIIBIOTEPHBIX YCTPOUCTB.

«AHann3 JaHHBIX Ha
Python»

dopmupoBaHKe
MpeICTaBIeHHs] 00 OCHOBHBIX
M3Yy4aeMbIX TOHATHIX
(mHbOpMAITHS, ANTOPHUTM,
MOJIeIb) U UX CBOMCTBAX.

Pa3nensr «OCHOBEI
IpOrpaMMHUPOBAHUS Ha
Python», «Ananus
JMaHHBIX Ha Pythony,
«BBeeHre B MaIIMHHOE
oOyduenue Ha Python»




PazButne anropurMuueckoro
MBIIICHUS, HE00X0JUMOTro
TS TPOeCCHOHATBHOT
NESITETHHOCTH B
COBPEMEHHOM OOIIIECTBE;
pa3BUTHE YMEHUW COCTABUTH
Y 3aIucaTh aITOPUTM ISt
KOHKPETHOTO MCTIOJTHUTEIS;
(¢hopmupoBaHue 3HaHUN 00
ANTOPUTMHUYECKUX
KOHCTPYKITUSX, JIOTHIECKUX
3HAYCHHSIX U OTICPAITUSX;
3HAKOMCTBO C OJTHUM U3
S3BIKOB ITPOrPAMMUPOBAHUS U
OCHOBHBIMH
AITOPUTMUYECKUMU
CTPYKTypamMu — JIMHEUHOM,
YCJIIOBHOM Y IIUKJIUYECKOM.

Pasnensr «Ananns
NaHHBIX Ha Python»,
«OCHOBBI MAIIMHHOTO
00y4YeHUs»

dopmMUpOBaHUE YMEHUI
dhopmanuzanuu u
CTPYKTYPUPOBAHUS
uHpopMaLUY, yMEHUS
BBIOMpPATh CIIOCO0
MPEACTABICHUS JAHHBIX B
COOTBETCTBHUH C
[OCTaBJIEHHOM 3a1adei
(Tabnuibl, cXemsl, rpaduKy,
JarpamMmmBbl) C
HCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX

Pasneinsl «OCHOBBI
IpOrpaMMHPOBAHHMS Ha
Python», «Ananus
JMaHHbBIX Ha Pythony,
«BBeneHre B MAalIUHHOE
o0yuenue Ha Python»




IIPOTPAMMHBIX CPEJCTB
00pabOTKH JAHHBIX

DopMUpPOBAHHE HABBIKOB U
yMEHUI 0€30IacHOro U
11e7IeCO00pPa3HOTO MOBEACHUS
pH padote ¢
KOMIBIOTEPHBIMU
porpaMMaMy U B CETH
WnuTepuer, ymenus codmoaathb
HOPMBI UH(POPMALTHOHHON
STHKH U TIpaBa

Pa3nen «BBenenue B
VCKYCCTBEHHBIIN
WHTEJUICKT




Y4eOHO-TeMaTHYECKUH ILUIAH

B pasmene mnpuBOAMTCS BapuaHT TUIAHUPOBAHUS,
KOTOPBIM paccUuTaH Ha YIUIYOJEHHBIM BapUaHT y4yeOHOIO
IJ1aHa.

[TepBout JOIIOJIHUTEILHOU EIbIO HA3Yy4EHUS
pacCIIMPEHHOTO Kypca SIBJISIETCS JOCTHIKEHUE OOJBITHHCTBOM
YYaIUXCs MOBBIMIEHHOTO (ITPOYKTUBHOTO) YPOBHS OCBOCHHS
ydueOHOTrO Marepuana. Y4eOHUKU A YpoBHS 7—9 KiaccoB
obOecreunBarOT HEOOXOMWMBIA 7T  OTOrO0  Y4eOHBIH |
JUIaKTUYECKUH MaTepual.

Btopoit = momogHUTENbHOU LEIbI0 W3yYEHHUS
pacIIUpeHHOro Kypca SBISETCS MOATOTOBKA YyYallMXCS K
OJIUMIIMAZaM, KOHKypcaM B OO0JacTH aHajdu3a JaHHBIX U
MalIMHHOTO 00y4YeHusI.

JlononuurtenbHoe ydeOHOE BpeMsi B PpacCIIUPEHHOM
BapUaHTE Kypca B OCHOBHOM OTJIa€TCs MPaKTUYECKO# padoTe.
[Ipu pacmmpeHHOM BapuaHTe Yy4eOHOro IMJaHa OoJiblIas
4acTh (WS BCE) 3a/laHUi MOXKET BBIMOJIHATHCS BO BpPEMs

YPOKOB MOJT PYKOBOJICTBOM YYUTEJNS.



Paznuune 0a30BOro ypoBHSI OT yriIyOJIEHHOTO Kypca

MMpOABIIACTCA B CTCIICHU FJIY6I/IHI>I n KadeCTBa OCBOCHUA

TCOPCTUYCCKOTO MaTtepuala M IOJYYCHHBIX HNPAKTHYCCKHUX

HAaBBIKOB.

TemaTuueckoe INIAHUPOBAHUE C ONPECACIICHUEM
OCHOBHBIX BH/10B yqeﬁnoﬁ HECATCJIBbHOCTH

Tao6auua 4

«MCKyCCTBEHHBIN HHTEJIEKT»

HaumeHoBanmue Kpatrkoe | Buabl yueOHOM
TEMbI coaecpiKkaHue JeATCJIBbHOCTHU
1
Beenenne B U1 u MO
1.1 Beenenue B MammHHOe | IIporHosupoBa | Anarumuueckas:
o0yueHue HHe, aHaNu3, MIOMCK OTBETOB Ha
o0yueHue, BOIIPOCHl  YUUTEI,
JaHHEIE, CaMOCTOSATEIbHBIH
TPU3HAKH, TIOMCK MH(pOpMaIUH
AIITOPHTM, pH peLIeHn
UCKYCCTBEHHBI | ITOCTaBJIEHHBIX
W MHTEIUICKT, 3aad4.
MaIIHHHOE Kommynuxayuonna
oOyuenwue, data | s: KOMaHIHAs
science. pabota, OTBETHI Ha
BOIPOCHl  yYHUTEI,
UrpoBasi MpaKTHKa.




Ipaxmuueckas:
yyacTde B HIpE,
paboTa ¢ UrpoBBIM
TPEHaKEPOM.
Peghnexcusnas:
pedexcust
METOJIOM «6 IHIIAIDY

1.2 Ponb uckyccTBeHHOrO Otuka U, Ananumuueckas’
WHTEJUIEKTa B XKHU3HU 3TUYHOE MOMCK OTBETOB HA
YeJoBeKa: dTHKa 1 NPUMEHEHUE BOIIPOCHl  YYHTEIs,
peryiaupoBaHue un, CaMOCTOSITENbHBIN

OTBETCTBEHHOC | MOWCK MH(MOPMALUH

6 N, pu pelenuu

peryMpoBaHHe | IMOCTaBJICHHBIX

Hn. 3ajJad.
Kommynuxayuonna
¥ KOMaH/1Hast
paborta, OTBETHI Ha
BOIIPOCHI YYUTEIIs.
Ipaxkmuueckas:
pelieHue Kelica,
y4JacTHe B UIpe.
Pegprexcusnas:
OTBETHI Ha
KOHTPOJIbHBIE
BOIIPOCHI

2.
OcHOBBI sI3bIKa MporpamMmmupoBanus Python

2.1. AJNTOPUTMEI U Ucnomautens, | Anarumuyeckas:
VCTIOTHUTEIH. ANTOPUTM. MOMCK OTBETOB HA
Crioco0sI 3ammicu Crroco0sr BOIIPOCHI  YIUTEI,
aITOPUTMOB 3aIACH CaMOCTOSTEIbHBIN

AITOPUTMOB: MOMCK MH(OPMAIIN
CJIOBECHBIH, npu pelieHun

HOCTPOYHBIA,




Omok-cxeMma, MOCTaBJICHHBIX

MporpaMma. 3a/ad.

JIunelHbIN, Kommynukayuonna

pa3BETBIISAIONTH | 5 pabora c

fcsa u HUI'POBBIM

HUKITUYECKUI TPEHAXKEPOM.

AJITOPUTMBI. Ipaxmuueckas:
OTBETHI Ha BOMPOCHI,
pelieHue
MpeIaraeMbIxX
3aJlaHUHA Ha SI3BIKE
MIPOrpaMMUPOBAHHUS
Python.
Pegnexcusnas:
3aI0JIHCHHE JIUCTA
peduiexcuu

2.2 OO01ue cBeIeHNs O Ucropus s3bika | Ananumuyeckas:

A3bIKE
pOrpaMMHUPOBAHUS

Python

Python,
KOMITWJIHPYEM
bIe U
HHTEPIIPETUpPYE
MBI SI3BIKH,
JIOCTOWHCTBA H
HEIOCTAaTKU
Python.
Tlonsitue
JTAaHHBIX, THITBI
JTAHHBIX:
TeNbIe,
BEIIIECTBCHHBIC
U CTPOKOBBIE.
Tlonsitue
MIEPEMEHHOM,
pa3HUIIA MEXTY
MIEPEMEHHOHN 1
KOHCTaHTOM.

MOUCK OTBETOB Ha
BOMPOCHl  YUUTEI,
CaMOCTOSITEIIbHBII
MOUCK MH(pOpMAIH
npu pemeHnn
MOCTaBIEHHBIX
3a/1a4.
Kommynukayuonna
A pabora B
KOMaHAaxX Hu (WJIH)
WHINBUAYAIBHO.
Ipakmuueckas:
OTBETHI Ha BOIIPOCHI,
pemienne
TpeIaraeMbIxX
3aJaHUM Ha S3BbIKE
TIPOTPaMMHPOBAHUS

Python.




Peghnexcusnas:
3aMoNTHEHUE JIUCTA

pedirexcuun
2.3 Opranuzanus BBoJa U DyHKIUA Ananumuueckas’

BBIBOJIA TAHHBIX print(), MOMCK OTBETOB Ha
npaBuiIa ee BOIPOCHI  YUHTEJIs,
HCTIONTB30BAHMUSI | CAaMOCTOSTENbHBIN
. OOk npu | nouck nudopmanmu
UCTIONB30BAHUH | TIpH pelieHn
GbyHKIHH MOCTaBIICHHBIX
print(). 3a/1a4.
Tune! qanueix: | Kommynukayuonna
int, float, str. vk pabora B
IIpuBenenue KOMaHzax u (Win)
THUIIOB C HHAWBUIYAJIBHO.
HOMOLIBIO Ipaxmuueckas.
COOTBETCTBYIO | OTBETHI Ha BONPOCHI,
mux QyHKIMHA | pelieHue
(int(), float(), TpeTIaraeMbIx
str()). ®yukuust | 3amaHuii Ha A3BIKE
type(). TPOrPaMMHPOBAHHS
Ormeparop Python.
npucBauBaHus. | Pegaexcusnas:
IIpaBuna 3aII0JIHEHHUE JIMCTa
UMEHOBaHHUS pedriexcun
HepEMEHHBIX.
DyHKIMS
input(),
TpaBHIIa ee
UCIIONb30BaHUS
HeobxomumocTt
b IPUBEICHHS
EeTOYHCIICHHBI
X JaHHBIX K

THIY int mocie
BBOJIA




2.4 AnropurMudeckas Tunsl navHbIX | AHanumuueckas:
KOHCTPYKLIUS B Python, TIOMCK OTBETOB HA
«CIIEZIOBaHUE» apu(pMeTHUecK | BONPOCH YUUTEINS,

W€ OIepaTophl, | CaMOCTOSATEIBHBIH
JISUCTBHS C MIOMCK MH(pOpMaIN
NepeMEeHHbIMU. | TIpH peuieHnn
AnropuTM, MOCTaBJICHHBIX
BUJIBI 3a1a4.
AJITOPUTMOB, Kommynuxayuonna
0COOEHHOCTH A pabora B
JIMHEHHOr 0 KOMaHzax u (Wim)
aNropuTMa, WHJMBHAYAIBHO.
0J0K-cXeMma. IIpakmuueckas:
biok-cxema OTBETHI HAa BOIIPOCHI,
JINHEWHOT O pelienue
AJITOPUTMA. npe/IaraeMbIx
3aJlaHUI Ha SI3BIKE
MPOrpaMMHPOBAHUS
Python.
Pegrexcusnas:
3aM0JIHEHHE JIHCTA
pedrexcun

2.5 [IporpammupoBanue Bbrok-cxema Ananumuueckas’

JMHEWHBIX aJITOPUTMOB | JIMHEHHOTO MOMCK OTBETOB Ha
aJIropuT™Ma. BOIIPOCHl  YUHTEI,
[IporpaMMHpOB | CaMOCTOSITENBHBIN
aHMe TIOMCK MH(pOpMaIUH
JIMHEHHBIX pu pelieHnn
AJITOPUTMOB, MOCTaBJIEHHBIX
apupmernyeck | 3amad.
ue omnepatopsl, | Kommynuxayuonna
nepeMeHHbIe A pabora B
KOMaHaX u (¥ITH)
WHIVBHIYaIbHO
Ilpakmuueckas:

OTBETHI Ha BOIPOCHI,
peleHne




npeJiaraeMbIx
3aJJaHAM Ha SI3LIKE

MpOrpaMMHPOBAaHUS
Python.
Peghnexcusnas:
3aIlOJTHEHUE JINCTa
peduiexcuun
2.6 AnropurMuyeckas PasperBnsitomn | Ananumuueckas:
KOHCTPYKITHSI HCs arOpuT™M, | MOUCK OTBETOB HA
«"BETBIICHUE)» OJIoK-cxeMa BOIIPOCHl  yUUTENS,
BCTBJICHUA, CaMOCTOSITEbHBIN
OIepaTopsl HOKMCK nHpopManuu
CpaBHEHUS. pu pelenuu
YcnoBHbIe MOCTABJIEHHBIX
omnepatopsl if, 3a1a4.
if-else, Kommynukayuonna
npaBuiia 'k pabora B
3aITUCH KOMaHAaxX Hu (WJIH)
YCIIOBHBIX HUHIUBUAYAJIBHO.
OIepaToOpOB. Ipaxmuueckas.
OTBETHI Ha BOIPOCHI,
pelieHue
Mpe/IaraeMbIx
3aJJaHUI Ha SI3BIKE
MpOrpaMMHPOBAHUS
Python.
Peghnexcusnasn:
3aIOJIHEHUE JIUCTA
pedexcun
2.7 [onHas popma Brok-cxema Ananumuueckas’

BCTBJICHUA

BETBIICHUSL.
TTonnebrit
YCIIOBHBIN
orepaTop,
npaBuiia
3aMucu

IIOMCK OTBETOB Ha
BOIIPOCHI  YIUTEI,
CaMOCTOSTCIbHBIN

TIOMCK WH(pOPMAIHN
npu pemeHnn




MOJIHOT'O
YCIIOBHOTO
omeparopa

MTOCTABJICHHBIX
3amad.
Kommynuxayuonna
5 pabora B
KOMaHsax u (Wim)
WHIUBUYAIBHO.
Ilpakmuueckas:
OTBETHI Ha BOMPOCHI,
pelieHue
npeIaraeMbIx
3a/1aHUIl Ha S3BIKE
MPOrPaMMHPOBAHHSI
Python.
Pegrexcusnas:
3aroJHEeHHe JICTa
peduiexcuu

2.8

IIporpammupoBanue
Pa3BETBIIAIOIINXCS
aJITOPUTMOB.

Y cnoBHBIN oniepaTop

IIporpamMmmupos
aHue
JIMHEUHBIX
aJrOpPUTMOB,
apupmMeTnuuecKk
Ue OIepaTopHl,
HepeMeHHbIe

Ananumuueckas:
MOUCK OTBETOB Ha
BOMPOCHl  YUUTEI,
CaMOCTOSITEIIbHBII
MOUCK MH(pOpMAIH
npu pemeHnn
MOCTaBIEHHBIX
3a/1a4.
Kommynukayuonna
A pabora B
KOMaHAaxX Hu (WJIH)
WHINBUAYAIBHO.
Ipakmuueckas:
OTBETHI Ha BOIIPOCHI,
pemienne
TpeIaraeMbIxX
3aJaHUM Ha S3BbIKE
TIPOTPaMMHPOBAHUS

Python.




Peghnexcusnas:
3aMoNTHEHUE JIUCTA

pedirexcuun
2.9 IIpocteie u coctaBHble | Pa3BerBustromn | Ananumuueckas:
YCITOBHSI HCs alirOpUTM, | MOMCK OTBETOB Ha
Onok-cxema BOIIPOCHl  YYHTEIs,
BETBJICHUSL. CaMOCTOSTEIbHbIH
Jlornyeckue MOMCK MH(pOpMaIN
OIepaTopsl, npH pelieHn
COCTaBHBIC MOCTaBIICHHBIX
YCIIOBHSL. 3ajad.
VY CoBHBIH Kommynukayuonna
oreparop 5. pabora B
KOMaHzax u (Win)
WHIUBHYaIbHO.
Ipaxkmuueckas:
OTBETHI HA BOIPOCHI,
perieHue
HpeUIaraeMbIx
3aJlaHUI Ha SI3BIKE
HPOrpaMMHPOBaHHS
Python.
Pegprexcusnas:
3aIl0JIHEHHUE JIMCTa
pedriexcun
2.10 AnropuTMuyecKas Onepatop Ananumuveckasi:
KOHCTPYKIIUS while B Python, | mouck orBeToB Ha
«TIOBTOPEHUEY. CHHTAKCHC BOIIPOCHI  YYHTEJI,
IIporpammupoBanue oreparopa CaMOCTOSITENIbHBII
IIMKJIOB C 3aIJaHHBIM while TIOMCK UH(OPMAIIHH
YCIIOBUEM npH peLIeHn
MIPOAOIKEHHS pabOTHI MIOCTaBIJICHHBIX
3ajad.
Kommynuxayuonna

A pabora B




KOMaHsax u (Win)
HHIUBUIYATBHO.
Ilpakmuueckas:
OTBETHI Ha BOIIPOCHI,
penieHue
Tpe/IaraeMbIx
3a/1aHUIl Ha S3BIKE
MPOrPaMMHPOBAHHSI
Python.
Peghnexcusnas:
3aroJHEeHHE JIHCTa
peduiexcuu
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IIporpamMmmupoBaHue
LUKJIOB C 3aJaHHBIM
YUCJIOM [TOBTOPEHU I

Oneparop for B
Python,
dyHKIHS
range(),
CHHTaKCHC

GdyHKIN
range().

Ananumuyeckas.
IIOMCK OTBETOB Ha
BOIPOCHI  YYHTEIIs,
CaMOCTOSITEIIbHBII
MOUCK MH(pOpMAIU
npu pelieHnu
MOCTaBJICHHBIX
3a/a4.
Kommynuxayuonna
X pabora B
KOMaHAaxX Hu (WJIH)
WHIMBHYAIBHO.
Ilpaxmuueckas:
OTBETHI Ha BOIPOCHI,
pelieHue
MpeIaraeMbIx
3aJaHUM Ha S3BbIKE
MpOrpaMMHPOBAHUS
Python.
Peghnexcusnasn:
3aIOJIHEHUE JIUCTA
pedexcun

2.12

IIpoekt «Pa3znuunbie
BapHAHTEI

Huxmmaeckuit
aJITOpUTM,

Ananumuueckas.
TIONCK pelieHus




MPOrPaMMHUPOBAHUS AJITOPUTM MOCTaBJICHHON

LIUKJINYECKOr 0 while, 3a/1aum.

AIITOPUTMAY anroput™ for, | Kommynuxayuonna
npaBuiia A pabora B
3ammcu KOMaHsax u (Wim)
[UKITAYECKHIX WHIMBHAYAIBHO.
anroput™MoB B | [Ipaxmuyeckas:
Python penieHue

MIPOEKTHOM 3a7aui.
Peghnexcusnas:
3ar0JIHEHHE JINCTa
peduiekcuu

2.13 IIpoekT «Hauana Tunel JaHHBIX, | Anarumuueckas. B

POrPaMMHUPOBAHHSD) nepeMeHHbIe, nporecce
¢byHKIHIH, cHCTeMaTH3aluu
MaTeMaTHYeCcKu | 3HaHWH.

e u ornueckue | Kommynukayuonna
orepaTopsl, 2. pu pabote B
BU/IBI KOMaH/1aX.
AJITOPUTMOB, Ipakmuueckas: B
YCIIOBHBIi pabote o
oreparop, CO3/IaHUIO
omnepatop for, BU3YyaJIbHON KapThl
orepaTop 3HAHUN.
while. Pegpnexcusnas:
3arMoJHEHHE JICTa
pedexcun
3.
AHaim3 JaHHbIX Ha Python
3.1 Hayxka o naHHbIX. Jlannble, Ananumuyeckas.

CTpyKTypbI JaHHBIX HayKa O aHamM3 TPAaKTOBOK
JIAHHBIX, MOHSITHST «HAYKa O
OTKpBITBIC JIAHHBIX); MOUCK
JIaHHEIE, OTBETOB Ha

HCTOYHHKH




JIAHHBIX,
CTPYKTYpBI
JIAHHBIX (CTEK,
MaccuB,
o4epe/ib,
X3II-Ta0ITHIIA)

npo0OJsieMHbIE
BOIIPOCHI YYHTEIIS.
Kommynuxayuonna
5 obcyxIeHne
TPAKTOBOK MOHSTHSI
«HAayKa O NaHHBIXY,
OTBETHI Ha BOMPOCHI

YUHUTEIS.
Ipakxmuueckas.
pabora B
MUKporpymmnax Ha 1
aTamne ypoka
(BBINOTTHEHUE
3a/laHus Ha
OIPOBEPKEHNE HITH
(hakTrueckoe
HOTBEPIKICHUE
OJTHOTO U3 TE3UCOB);
HNOMCK  NPHUMEPOB
CalTOB-UCTOYHUKOB
JAaHHBIX; pEIICHUE
MPOOJIEMHBIX
3aTaHUH.
Pegprexcusnas:

3aMOJIHeHHE JINCTA
pednexkcuu B KoHIE

ypoka

3.2

PabGora co crimckamu

Python

CtpyKTypHI
JaHHBIX,
CIINCKH,
CITUCOK,
JJIEMEHT
CITHCKa,
WHICKC,
OTpHLIATENIbHA
S MHIICKCAIIUS

Oxcnepmuasn:
o0cyxeHne
JIOMAIIHET 0
3aJaHUsI H  €ro
OIICHKA.
Ananumuueckas:
aHamm3

poOIEeMHOM
CUTYaIun 00
OpTaHU3aIIH




XpaHCHUsI  JaHHBIX
(Ha pUMeEpax);
HaMUCaHue Koza
(3Tam 2 ypoka).
Ipakxmuueckas.
pelieHue
MPOOJIEMHBIX
3aJlaHuH,
MpaKTHYECKast
pabora (3tam 3
YpOKa).
Kommynukayuonna
Al OTBETHI Ha
BOIIPOCHl  YUUTEIA,
y4yacTtue B
TPYIIIOBOM
OOCY)XACHHUH  TpHU
BBITIOJTHEHHU
3aJIlaHUH.
Pegrexcusnas:
3aIl0JIHEHHE JIHCTA
pedrekcun B KoHIE

ypoka

3.3

Bbubaunorexu Python.
bubnuotexa Pandas

ITomck,
OUHNCTKA,
npeoOpa3oBaH
e,
OpTaHU3aIs
u coop
JIAHHBIX,
Oubamorexa
SI3BIKA
MIPOTPaMMHPO
BaHMS,
OUOIMOTEKH
Python,

OnOIMoTEKa

Ananumuyveckasn:
IIOMCK OTBETOB Ha
poOIeMHBIE
BOIIPOCHI
(mamprmep,
MIPOBECTH aHAIOTHIO
OMOIMOTEKH SA3bIKA
MIPOTrPaMMHPOBAHUS
C OOBIYHOMI
OMOIMOTEKOM),
COCTaBJICHHE IIJIaHa
IEUCTBUAN o
WU3Y4EHUIO 31
aHaJIN3Y JaHHBIX.




Pandas,
HUMIIOPT
OMOIHOTEK

Ilpakxmuueckas:
BBINOJTHEHHE
MPaKTUIECKON
paboTHI.
Kommynuxayuonna
sA:  OTBeTHl  Ha
BOIIPOCHl  yYHTEIS,
ydacTtue B
TpYIIIOBOM
00CYXICHUH
BBITIOJIHEHHOT'O
JIOMAIITHero
3a/laHus u B
nporecce
BBITIOJTHEHUS
3alaHUH.
Pegrexcusnas:
3aII0JIHEHHE JINCTA
pedrekcun B KoHIE

ypoka

3.4

CTpyKTypHl JaHHBIX B
Pandas

ITowmck,
OUYHCTKA,
npeoOpa3oBaHu
€, OpraHu3alus
1 cOOp aHHBIX,
CTPYKTYPBI
JIAHHBIX B
Pandas,
CTPYKTYpa
JTaHHBIX Series

Ananumuyveckasn:
aHaau3
BBIIIOJTHEHHBIX
JIOMAIITHUX

3aJJaHHM,
BBIINIOJHEHHE
3aJaHuN o
CTaHIIMSAM.
Ipakmuueckas:
BBIINIOJHEHHE
3aJaHuN o
CTaHIIUSM,
BBIINIOJIHEHHE TECTA.
Kommyrnukayuonna
5. OTBETHI Ha
BOTIPOCHI  YUUTEI,




y4yacTtue B
TPYIIIOBOM
OOCY)XKACHHUH  TpHU
BBITIOTHEHHU
3a/laHUH.
Peghnexcusnas:
3aIMoHEHHE JTUCTA
pedekcun B KoHIIE

ypoka

3.5

CrpykTypa
nannsix Dataframe

Crpykrypa
JOAHHBIX
DataFrame,
CJIOBaphb,
CIIMCOK,
dyHKIHS
read_csv,
Meronsl head u
tail

Oxcnepmuas: IOUCK
u o0cyxieHne
OIIHO0K 1o
pe3yabpTaTam
BBITTOJTHCHU ST
3aJlaHuI
AHnanumuyveckas.:
aHajau3
BBITTOJTHEHHBIX
MPaKTHYECKUX
3aJaHHM, TOMCK
ommboOK M HuX
000CHOBAaHHE,
aHanmu3 (parmenra
koma (3amanue 4).

Ilpakmuueckas:
BBIINIOJHEHHE
3aJaHuN Ha
co3gaHue OOBeEKTa
DataFrame u3

cioBaps W W3
crrcka cruckos (1
JTan ypoKa),
BBITIOJIHEHHE
3aJaHuN Ha
CUHTBLIBAHUE U BBOJ
JIAHHBIX, aHaJIN3
koma u T.a. (2 u 3




9Tambl YpOKa).
Kommynuxayuonna
4.  OTBETHI  Ha
BOMPOCHI  yUUTENS,
y4yacTue BO
(hpoHTATHHOM
Oecene u
IPYIIIOBOM
OOCY)XACHHUH  TpU
BBINOJTHEHUU
3a/1aHuil.
Pegnexcusnas:

3aIOTHEHHE JTUCTA
pedIIeKCHH B KOHIIE

ypoka

3.6

ba3zoBeie onepanuu ¢
HabopaMH TaHHBIX

Wudopmanus o
JIAHHBIX,
meTozbl info u
describe,
YHCIIOBBIC U
KaTeropuaibHbl
€ MpHU3HaKHY,
arperupyromue
byHKIMN:
value_counts,
unique,
nunique,
groupby
meronsl min(),
max() u mean(),
00BEINHEHNE
Ta0InIL c
MOMOIIIBFO
MeTozma Mmerge,
napaMeTpsl 0N
u how

Ananumuueckas:
IpU  BBINOJIHEHUH
MPaKTUYECKOr0
3a/laHus Ha YTCHHUE
JAHHBIX U3 TaOJIULIBI
undopmanmu 00
UTpOKax
(hyTOOMBHBIX
KI1yO0OB, B  TOM
qHCIIe c
MPUMEHCHHEM
meron  describe();
IpU  BBINOJHEHUU
3aJaHus Ha
HCCIIEIOBaHNE
arperupyrommx
(hyHKIIHIA.
Ilpakmuueckas:
IpU  BBIOJHEHUH
3aJaguii, B TOM
qHcie
CaMOCTOSITENIbHBIX 1




HCCIIeIOBATETBCKIX
MPAKTHYECKUX
pabor.
Kommynuxayuonna
4. ydacTHEe  BO
(hpoHTATHHOM
Oecene o
00CYXKICHUIO
JIOMAIIIHET O
3amanus  (Mojenb
ypoka -
«IepeBEPHYTOC
o0y4eHue»).
Pegnexcusnas:
3aIoHeHHE JIHCTA
pedIiekcur B KOHIIE

ypoka

3.7

OnucarenbHas
CTAaTUCTHKA

Meronsr  info,
describe, min,
max, mean,
YCIIOBUS
¢dunpTpanmu
JaHHBIX,
CTaTHUCTHUKA 0
KaTeropHaJIbHbI
M IapaMmerpam,
unpTpanms
JaHHBIX,
CTATUCTUYECKU
€ METOABI

Ananumuueckas:
IpU  BBINOJIHEHUU
3alaHuI
[IPaKTUYECKON
padoThI Ha
MPUMEHEHNE
CTaTHCTHYECKUX
METOJIOB, a TAKXe
IpU  COCTABJICHUH

3aJaHus Ha
CIIOXHBIE  YCIIOBUS
(dunpTpanmu
JIAaHHBIX u
CTaTHCTHYECKUX
METO/IOB.
Ilpakmuueckas:

MpH  BBITOJTHCHUH
3aJaHnMN.

Kommynukayuonna
A:  y4yacTHE  BO




(hpoHTaTHFHOM
00CYyXICHUHU
MPOOJIEMHBIX
CHUTYaIlfi, OTBETHI
Ha BOIPOCHI,
obcyxIeHue B
rpyrmnax.
Peghnexcusnas:
3aMoNHEHHE JIUCTA
pedIiekcur B KOHIIE

ypoka

3.8

Buzyanusanus JaHHBIX

Buzyanuszanus
JaHHBIX,

MPEUM yILIECTBA
auarpamMmm u
rpaduKoB;
BHUIbI
JHarpamm;
OMOINOTEKH
Pandas,
Matplotlib,
Seaborn;
IIOCTPOEHHE
rpaduKoB u
JrarpamMm C
IIOMOIIBK 3TUX
OMOIHOTEK,
meromsl  plot,
hist, scatter,
joinplot,
pairplot,
countplot

Ananumuueckas:
npu BBIJICJIICHUHU
IPEUM YIIIECTB
BU3YyaITU3aIH
JaHHBIX  JI0  HX
TabINYHOrO
MPE/ICTABICHUS.
Ilpaxkmuueckas:
IpU  BBINOJIHEHUU
MPaKTHYECKUX
3aJlaHUI B MaJIbIX
rpymmnax; pu
BBINOJTHEHUU
[IPaKTUYECKON
paboThI.
Kommynuxayuonna
A:  OTBETBl  HA
BOIIPOCHI  yIHTENS,
(hpoHTaTBHOE
o0cyxeHne u
o0cyxIeHne B
MaJIBIX IpyTIax.
Peghnexcusnasn:
3aIlOTHEHNE JIUCTa
pedekcun B KOHIIE

ypoka




3.9

IIpoext
«HccnemoBanue
nmaHHeIX». YacTs 1

3.10

IIpoext
«HccnemoBanue
Ia”HbeIX». Yacts 2

OCHOBHEIE
MTOHATUS TEMBI
«AHanu3
JTAHHBIX Ha
Python»

Ananumuueckas:
NpH  BBIOJHEHUU
3alaHuH o
UCCIIEIOBAaHUIO
Jlaracera 0
(dyroonucrax,
TIOMCK
CTaTHCTHYECKUX
XapaKTEePUCTHK
OT/IENBHBIX
MEPEMEHHBIX U HUX
B3aMMOCBSI3EH,
HOCTPOEHUE
BU3YyaITU3aIIIH
JaHHBIX.
lIpakmuueckas:
NpU  BBINIOJIHEHUH
MPOEKTA.
Kommynuxamuenas
I mpu 00CYXIIEHUU
JIOMAIIIHero
3a/1aHus, npu
BBINOJTHEHUN
MpOEKTa B  MaJIbIX
rpymnax
Pegprexcusnas:
3arojHEeHHe JIUCTa
pednexkcuu B KoHIE

ypoka

3.11

IpoexT «Python ms
Data Science»

OCHOBHEBIE
[IOHATUSA TEMBI
«AHanu3
JIAHHBIX Ha
Python»

Ananumuueckas:
Opu  TIOCTPOECHHUHU
BHU3YyalbHON KapThl
3HAHUA MOZYJIS.
Ilpakmuueckas:
NpU  BBIIOJHEHUH
TecTa 10 pasJieny.




Peghnexcusnas:
3aMoTHEHNE JIHCTa
pedIiekcun B KOHIIE

ypoka

4.
BeeneHue B MamumHHoe 00yuyenue na Python
41 [TonsTue u BUABI HckyccTBeHHBl | Ananumuueckas:

MalIMHHOI' O O6y‘IeHI/I$[ H HUHTEJIJICKT, | IPU CPAaBHUTEIILHOM
MO/IX O, aHaJIn3e MOIXOJ0B:
OCHOBaHHBIN Ha | oOydeHue c
npaBuiax, yUHUTENEM u
MaIllMHHOE o0y4eHue 0e3
o0yueHue, YUUTENS; npu
UCTOpHS OTBETaxX Ha BOIPOCHI
pazsurusa MU B | u (bpoHTaILHOM
urpax, cdepbl | 00CYKACHHH
MPUMEHEHHUS BOIIPOCOB 1o
MAaIlIUHHOT O Mpe3eHTalNH.
00yueHus; Ilpakmuueckas:
o0yueHue c | mpu  BbIMONHEHHH
YUHUTETEM, 3alaHuNI
o0yuyerne 0Oe3 | mpaKTHIECKOM
yauTens, paboThI.
3a1ada Kommynuxayuonna
perpeccun, A:  OTBETHl  Ha
3a1ada BOIIPOCHI  yUHTEJI,
KIaccuuKamy | ydactue BO
u, 3amava | ¢ppoHTaNIEHOM
KJIaCTepH3aluK | OOCY)KICHHH  TpH
, OTOOp JAaHHBIX | BBHIIOTHEHUH
st MOJIENIH | 3amaHuil.




MAaIIMHHOT O Peghnexcusnas:
00yueHus 3aIOJIHEHUE JIUCTA
pedIiekcun B KOHIIE
ypoKa
4.2 AHanus u MarmunHoe AHnanumuyueckas:
BU3yallM3alys JaHHBIX | o0ydeHue ¢ | mpu moucke oreeroB
Ha Python YUHUTENEM, Ha BOIPOCHI B XOJI€E
(ToBTOpEHUE) MaIlluHHOE 00CYXKIICHHS
oOyuyeHue 0e3 | BBIMOIHCHHOTO
YUHUTETS, JIOMAIITHEro
3aJa4da 3aJIaHus, npu
perpeccuy, BBITIOJTHEHUHT
3aJ1a4a 3aJaHui
KiIaccuuKay | MpaKTUIeCKOM
H, 3a1a4a | paboThL
Kiacrepuzauuu | Ipaxmuueckas:
;  O6ubnmmoreku | mpu  oOCyKIeHUU
Pandas U | BBIIOJHEHHOTO
Matplotlib, JIOMAIIIHETO
YTeHHE 3aJlaHus; npu
TaOJIMIHBIX (dhpoHTATBHOM
JIaHHBIX, ompoce u Oecene,
CTaTHCTHYECKA | MPU  BBINOJIHEHUH
¢ TIOoKa3aTen, | 3aJaHuil
[IOCTPOEHUE [IPaKTUYECKON
JarpaMm paboThI.
Kommynuxayuonna
s:  OTBETHl  Ha
BOIIPOCHI  yUIHTEIIS,
y4yacrtue BO
(dhpoHTATBHOM
OOCYKIICHHH  TIpH
BBIMOJTHEHUU
3aJaHnMN.
Peghnexcusnasn:

3aII0JIHCHUEC JIUCTa




pedirekcun B KOHIIE
ypoka

4.3

Bubnuorexu
MAITHHHOTO 00 yUeHHSI

MarmunHoe
obOyucHHe c
yuuTenem u oe3
YUHUTENS,  €ro
MPEUMYIIECTRA,
MOCTaHOBKA
LEeTU U 3a1ad,
aHaJIn3
JIAHHBIX,
oOydatomiass o
TPECHUPOBOYHAA
BBIOODKHY,
3aaua
perpeccun,
3azaua
Kiaccuukany
W, TECTOBas U
TPEHUPOBOYHAS
BBIOOpKa,
nepeody4eHue,
HeJ[000y4YeHue,
ONTHMAaJTbHAS
MOJIeNb, KPOCC-
BaJTUAIHS
6ubnmoreka
Sklearn, stamsr
MOCTPOCHHUS
MOJIENH
MAIIUHHOTO
o0yueHns Ha
Python

Ananumuveckas:
OTBETHI HA BOIPOCHI
(aHanM3 BONPOCOB U

MIOUCK OTBETOB)
(dhpoHTaTBHOM
Oecepl; aHaIu3
rpa)uKoB MOJEICH
MAIIHMHHOTO
00y4eHus npu
BBITTOJTHEHHU U
3a/laHus
«IIpobemMbI B
00Y4EHHH MOJIENNY.
Ilpaxkmuueckas:
MOMCK OTBETOB Ha
BOITPOCHI
(hpoHTaANBHOM
Oecelbl ¥ BOIPOCHI
yuuTens B XOjie
ypoKa.
Kommynuxayuonna
sA:  ydacTHe  BO
(hpoHTATBHOI
Oecene 110
MaTepuanam
MPEBIIYIIErO

ypOKa; y4acTue B
OOCYXKIIEHHH  TIpH
BBITIOJTHEHHU
3a7aHus B
MUKPOTpyIIe IO
aHanm3y rpaduKoB
MAaIIHHHOTO
00y4YeHHSI.




Peghnexcusnas:
3aMoTHEHHE JINCTa
pedIIeKCHH B KOHIIE

ypoka

4.4

Jluneiinas perpeccus

ITonstue
JIMHEHHOH
perpeccuu,
LeJieBas
dhyHKIHSA,
JIMHEIHOE
ypaBHEHHE,
TOMOCKEJACTHY
HOCTb JAaHHBIX;
co3/aHue
MOJEIN
JIMHEHHOM
perpeccun  Ha
Python c
ITOMOII[BIO
OMOIMOTEK
Pandas, NumPy
u Sklearn

Ananumuueckas:
aHaJIN3 padoTsI
MOJIENN JINHEHHOM
perpeccuu (moadoop
K03 HUIMEHTOB
JIUHENHHOT 0
YpaBHEHHUS c
HECKOJIbBKUMU
MIEPEMEHHBIMH);
aHam3 3ajad,
MPEACTABJICHHBIX
yUYHUTENEeM, BBIOOp U3
HHX 3a1ayq
perpeccuy; 3ajaHue
Ha aHaJu3 rpad)uKoB
M BBIOOp U3 HHUX
TOTO, KOTOpPBIH
COOTBETCTBYET
MOJIEJIN JIMHEHHOMN
perpeccuy; aHaiu3
TOYeYHBIX rpadukjd
U BBIOOp Cpeay HUX

Habopa JIaHHBIX,
HNOAXOAAIMX ISt
pemieHust  3a7auu
JIUHEHHOU
perpeccum;
CO3JJaHME  MOJENH
MAaIIHHHOTO
o0yueHus Ha
Python.
Ipakmuueckas:

pemienue 3amad (U3




MpEICTaBICHHBIX
YUHUTENEeM 3a]a4) Ha

BBEIOOD Habopa
JaHHBIX (o
rpadukam),

MNOOXONAIMINX IS
pelnieHus 3aJ1a9d
JIMHEHHOH

perpeccuy;
CO3aHHE  MOJEIH
MaIINHHOIO

o0yueHus Ha
Python: MOJIEINb

Tpe/ICKa3aHus 1IeH
Ha  KBapTUpsl B
3aBUCUMOCTH oT
Pa3IMYHBIX
apaMeTpoB.
Kommynuxayuonna
A  ydacTHe  BO
(hpoHTaTBHOM
00CYKICHIH
OCHOBHBIX
BOIIPOCOB TE€MbI —
NUHelHas QyHKIus
u JIMHENHHOe
ypaBHEHHE,
KOTOpBIE yKe
M3yJallnCh B Kypce
MaTeMaTHKH;
o0cyxeHne 3a1ad
1o rpauKaM.
Pedghnexcusnasn:
3al0JTHEHHE JIMCTa
pedekcun B KOHIIE

ypoka




4.5

Henunetinnie
3aBHCUMOCTH

Co3nanue,
obOyucHHe u
OIICHKA MOJIEITH
JTIMHEMHON
perpeccuu,
BH3YaJTU3aITHS
JTAHHBIX Ha
Python;
HEJMHEWHbIE
(dhyHKIHH,
rpaduku
(hyHKIHI;
MOJTMHOMHAIBH
oe
nmpeoOpa3oBaHu
e JINHEWHOU
perpeccun

Ananumuueckas:
CO3JIJaHME  MOJEIH
JIMHEHHOH

perpeccuu Ha
OCHOBAHUU NMPOCTON
TaOIHIIBI c
JTAHHBIMH 0
3apIaTax
COTPY/AHUKOB,
HaxoNsAIIUXCsl  Ha
Pa3HBIX
JIOJDKHOCTSIX;
HamMcaHue KoJa.
IIpaxmuueckas:

pelieHue 3aj1a4 Ha
CO3JJaHUE  MOJIENU
JIMHEUHON
perpeccun, OTBETHI
Ha BOIIPOCHI
YUUTENA
(oBTOpEHME
MaTepuana
MaTEeMaTHKH);
BBINOJTHEHHE
3a/laHus Ha
MOJIMHOMHAIBHYIO
perpeccuro,
HAaIlMCaHUE KoZa
Uil TIpelCcKa3aHus
3HAYEHUS HOBOU
MOJIETBIO u
MIOCTPOCHHE
rpadukoB
WCXOZHBIX JTaHHBIX
W MOJIEITH.
Kommynuxayuonna
A:  ydacThe  BO
(hpoHTaTEHOM




00CYyXKICHUH,
OTBETHI Ha BOITPOCHI
YUHUTEIS.
Peghnexcusnas:
3aMoTHEHNE JIHCTa
pedIiekcur B KOHIIE

ypoka

4.6

Knaccudukanmus.
Jloructuueckas
perpeccust

Knaccudukarm
H)
JIOTUCTHYECKAS
perpeccus,
JIMHEUHBIN
KiaccudukaTop
)
THITEPIUIOCKOCT
b, OuHapHas
Ki1accuukany
ﬂ’
MYJIBTHKIIACCOB
ast
Ki1accuuKanu
o JIMHEHHOE
ypaBHEHHE,

KO3 PHUIIMECHTBI
JIMHEHHOT'0O
YpaBHEHHS,
pacronoxxeHne
TOYKHU
OTHOCHTEIIBHO
MPSIMOH,

OTCTYTI
00BeEKTa;
CO3JIaHHE,
o0yueHne u
OIICHKA MOJEIH
JIOTUCTHYCCKON
perpeccun

Ananumuyueckas.:
MOUCK OTBETOB Ha
MpOOJIEMHBIC
BOIIPOCHI U PEIICHUE
3a1a4 Ha JTane 2
ypoKa.
lIpakmuueckas:
OTBETHI Ha BOMPOCHI,
noadop  MpUMEpoB
3a1a4

KaccuuKanmm;
OTBETHI Ha
npoOJsieMHbIE
BOIPOCHI TpH
00BSICHEHUH HOBOI'O
MaTepHana;
peliieHne 3a1ad Ha
3aKperUIcHHE

HOBOI'O0 MaTepHaa
0 TEeMe; y4acThe BO
(hpoHTATBHOM
pabote Ha asrtame 3
ypoKa.
Kommynuxayuonna
5 y4yacrtue B
00CYXKIICHIH TecTa
u OCHOBHBIX
TIOHSITHI TEMBI;
OTBEThI HA BOIPOCHI
YauTeNs.




Peghnexcusnas:
3aMoTHEHHE JINCTa
pedIieKcun B KOHIIE

ypoka

4.7

Knaccudukanms.
Jloructuueckas
perpeccust

Matpuua
OIINOOK,
METPUKH
KavecTBa
JIOTHCTHYECKOM
perpeccus,
MOJICITb
JIOTUCTUYECKOM
perpeccuu  Ha
Python

Ananumuueckas:
IIOMCK OTBETOB Ha
BOMPOCHI  yUHUTEINS
npu  o0CYXIeHUU
METPUK  KadecTBa
JIOTUCTHYECKOM
perpeccuw;
CaMOCTOSITENLHOE
COCTaBJIEHHE
MOJIENH
JIOTUCTUYECKOUN
perpeccun ISt
MpeaCcKa3aHus
BEPOSITHOCTU B
ommkaitimue 10 jer
HIIEMHYCCKON
OonesHu cepia 1Mo
Pa3IMYHBIM
MPHU3HAKAM.
Ilpakmuueckas:
OTBETHI Ha BOIIPOCHI
YAUTENs;
CaMOCTOSITEIIBLHOE
COCTaBJICHHE
MOJEIN
JIOTHCTAYECKOMN
perpeccun ISt
TIpeacKa3aHus
BEPOSTHOCTH B
ommkaitmue 10 ser
HAIIEMHYSCKON
Oome3Hn cepana 1o




pa3InYHBIM
MpPU3HAKAM.
Kommynuxayuonna
4. y4acTHEe  BO
(hpoHTaTEHOM
00CYXICHUU
METPHK  KaydecTBa
JIOTUCTHUYECKON
perpeccum;
Peghnexcusnas:
3aroJHEHHE JINCTA
pedIiekcur B KOHIIE

ypoka

4.8

JlepeBbs pereHuii.
Yacrts 1

Hepeso
peLIeHuH,
3JIEMEHTBI
JIepeBbEB
(xopeHs,
JIUCTBS),
rIyonHa
JiepeBa,
JKaHBIN
aJITOPUTM,
aTpudyT
pa30ueHus;
SHTPOMNHS,
hopmymna
Ilennona,
BEPOATHOCTb,
KpUTEpU
Jxunan

Ananumuyeckas:
[IOMCK OTBETOB Ha
BONPOCHl  yUHUTENA
npu  o0CYKIeHUU
METpUK  KadecTBa
JIOTUCTUYECKOM
perpeccuu;
CaMOCTOSITEIILHOE
COCTaBJICHHE
MOJIEIN
JIOTUCTHYECKOM
perpeccun IS
MpeacKa3aHus
BEPOSTHOCTU B
ommkaitmue 10 et
HAIIEMHYSCKON
Oome3Hn cepana mo
pa3IIMIHBIM
MIPU3HAKAM.
Ilpakmuueckas:
OTBETHI Ha BOIPOCHI
YAUTENS;
CaMOCTOSITEIILHOE
COCTaBJICHUE




MOJIETH
JIOTUCTHYECKOM
perpeccun TUIS
TpeaCcKa3aHus
BEPOSTHOCTH B
ommkaitmue 10 et
HAIIEMHYECKON
Oone3Hn cepana 1o
pa3ITHYHBIM
MpU3HAKaM
Kommynuxayuonna
sA:  ydacTHe  BO
(hpoHTATEHOM
00CYyKIeHHH
METPHK  KaydecTBa
JIOTUCTUYECKOM
perpeccui;
Pegrexcusnas:
3aII0JIHEHHE JINCTA
pedekcun B KoHIIE

ypoka

4.9

JepeBbst pereHuii.
Yacts 2

Ananumuueckas:
COCTaBJICHHE
alropuT™Ma
NIPUHATHS pELICHUN
(Ha mpumepe Urpel);
aHaM3  y4eOHBIX
NPUMEPOB  JiepeBa
pELIeHuH.
Ipakmuueckas:
y4JacTHe B UTpe Ha
aHaIN3 AJITOpUTMA
MNPUHATHS pELICHUN
c TIOMOIIBIO
JIEPEBHEB,
HCCIE0BaHNE
KpHUTEpHEB




3¢ HEKTHBHOCTH

pa30ueHus Ha
npuMepax.
Kommynuxayuonna
5. 00CY)KIeHHe IpU
BBIMOJTHEHUU
3a/1aHui B
MUKPOTPYIIIIE;
OTBETHI Ha BOIPOCHI
yuutens. Yuactue
BO  (pOHTATHHOM
00CYK/ICHHH.
Pegrexcusnas:

3aIOTHEHHE JTUCTA
pedIIeKCHH B KOHIIE

ypoka

4.10

IIpoekr «Pemenue
3aa4n
Ki1accuuKanumy

MamunHoe
o0y4eHuec
yUHTENEeM,
3azaua
Ki1accuuKanu
u, METPHKHU
OLICHKU
Ka4yecTBa
Ki1accuuKanu
u; STarbl
pa3paboTku
MOJIeNH
MAIIUHHOTO
o0yueHwus,
aHam3
JIAHHBIX,
COo37aHuE "
o0yueHne
MOJIEIH,
OLICHKA

3 HeKTHBHOCT

Ananumuueckas:
BBIOOp METO/I0B
peLIeHus 3aJauM.
Ilpaxkmuueckas:
BBINOJTHEHHE
MPaKTHYECKOr0
3aJlaHus 110
CO3JIAHUIO MOJIETH
MAaIIUHHOT O
o0yueHHs
Peghnexcusnaa: B
XOJI€ TIO/IBEICHUA
UTOTOB CO3/IaHUS U
00y4YeHHsT MOJEeTTN
MO.




u paboTsI
MOJIeNH

(29)

Pa3znen 1. BBenenue B HCKyCCTBeHHLIﬁ HHTEJUICKT

Vyamuecss JOJDKHBI 3HATh TOHATHE WMH(POPMAIIUU,

pasnuure MeXay NOHIATUIMU «MHQOPMAaLH, «JaHHBIEY.

(12 g)

VYyamuecs 10JKHbI YMETh:

MIPUBOIUTH TTPUMEPHI HHPOPMAITMOHHBIX MPOIIECCOB B
pupo/ie, 00IEeCTBE, TEXHNUYECKIUX CHCTEMAX;
CTPYKTYPHUPOBaTh HH()OPMAITHIO, BBIJIECISATH OCHOBHBIE
TIOHSATHS U B3aUMOCBSI3H MEXTY HUMH.

Paznen 2. OcHoBbI porpaMmMupoBanus Ha Python

VYuamuecs H0JKHBI 3HATh:

HOHATHUSL «AITOPUTM», «HCIIOJIHUTEIbY», «CHCTEMa
KOMaH/{ UCIIOJIHUTEIIS;

OCHOBHbIE QITOPUTMUYECKHE CTPYKTYPBI:
CclleZIoOBaHUE, BETBIICHUE, LIUKIT,

pean3alnio OCHOBHBIX AITOPUTMUYECKUX CTPYKTYD B
BBIOPAHHOM $I3bIKE MPOTPAMMHUPOBAHUS.

Yyamuecs qJ0IKHBI YMCTh:




® COCTaBJIAThH AJTOPUTMBI JUIS PELICHUS MPOCTHIX 3a7a4
B CJIOBECHOH (popMe, Ha aITOPUTMUIECKOM SI3BIKE U HA
BBIOPAHHOM $SI3bIKE TIPOTPAMMHUPOBAHUS;

®  BBINOJHATH TPACCUPOBKY AIITOPUTMA;

® TIPOTrPaMMHPOBATH HECIIO)KHBIE JTMHEHHBIE,
Pa3BETBISIONIMECS W [UKIMYECKHE aIrOPUTMBI Ha
BBIOPAHHOM SI3BIKE TIPOTPAMMHUPOBAHHSL.
Pa3nen 3. Ananu3 naHHbIX Ha Python (8 1)
VYyamuecs J0JKHBI 3HATH:

® [IOHATHS «MOJETbY, «MH(POPMAIMOHHAS MOJIENbY,
«MareMaTH4ecKass MOJENbY, «IaHHbBIEY», «OOJbIlINe
JTAHHBIEY, «CTaTUCTHKAY, «omnucarenbHas
CTaTHCTUKAY;

® HSTanbl pa3pabOTKU M UCCIENOBAHHS KOMIBIOTEPHON
MaTeMaTH4eCKON MOJIEIH.
VYyaiuecs 10KHbI YMETh:

® peallu30BHIBATH BBIUMCIICHUS OTNHCaTeIbHOM
CTaTHCTUKH;

® CTPOMTh U HCCIENOBaTh MPOCTHIE KOMIIBIOTEPHBIE
UH(POPMALIMOHHBIE MO/JIEIH.
Pasznen 4. BeaeHne B MallMHHOe O0y4yeHHe Ha

Python (10 1)



Vyaruecs J0JDKHEI 3HATh:
® KIacCHU(UKAIIUIO METOIOB MAIIMHHOTO OOYUCHUS;
® OCHOBHBIE AITOPUTMBI OOYUYECHUSI C YIUTEIIEM .
VYyamuecs N0JKHBI YMETh:
® CO03/aBaTh PETPECCUOHHBIC MOJICIIH;

® BLIIIOJIHATH IIPOTHO3UPOBAHUC.

Conep:xxanue Kypca

B aroM pasmene  COAEpPKHUTCA  TEMAaTHUECKOE
IJITAHUPOBAaHUE U TEPEUYEHb IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHS MPOTPaMMbl (MUTOTOB W3YYCHHS OTICIBHBIX TEM),
paccyrTaHHBIC HAa PACITUPEHHBIA YIeOHBIN IIaH.

[TepBoit JOIIOJTHUTEILHOU EIBIO W3yYEHHUS
pPacIIMPEHHOTO Kypca SBISCTCS JOCTHKEHUE OOJIBITMHCTBOM
YUYaIIUXCS TOBBIIIEHHOTO (TPOAYKTUBHOIO) YPOBHS OCBOCHHUSI
yuyeOHOro martepuana. YUYeOHUKH ypOBHS Ui 7—9 KiaccoB
obecreunBarOT HEOOXOMUMBIA ISl 3TOTO  Y4YEeOHBIH W
JTUIAKTUYECKUM MaTepHall.

Bropoit JOTIOJIHUTEIIbHOM LEIIbIO A3Yy4EeHUS

PaCIIUPCHHOI'0 KypcCa ABJIACTCA MMOATIOTOBKA YYAaIIUXCA K



OJIUMIIMAJaM, KOHKypcaM B 0O0JacTM aHaiu3a AAaHHBIX M
MAIlIMHHOTO 00Y4YEHUSI.

JlomonHuTeNbHOE Yy4eOHOE BpeMsi B PAaCIIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OTAAETCS MPAKTHUECKOH padore.
IIpn pacmmpeHHOM BapuaHTe y4yeOHOro IJjaHa OoJiblLIas
gacTh (WM BCE) 3aJaHUN MOJXKET BBINONHATHCS BO BpEMS
YPOKOB TIOJT pYKOBOJCTBOM yumTens. Ha yemoTpenue yunrens
KOJIMYECTBO YaCOB, OTBEJICHHBIX HA OCBOSHHUE OTICIBHBIX TEM
Y TIPOBENICHHUE MPOEKTHBIX 3aHATUH, MOXKET OBITh YBEIMYCHO
B 3aBUCUMOCTH OT  BO3MOXHOCTE M  HHTEPECOB
00ydJaronuxcs.

Paznuume 6a30BOro ypoBHS OT yriIyOJIeHHOTO Kypca
MPOSIBJIAETCS B CTENEHU TJIyOMHBI M KayecTBAa OCBOCHMUS
TEOPETUYECKOr0 MaTepuana U MOJYYEHHBIX MPaKTUYECKHX

HAaBBIKOB.



TemaTuyeckoe IVIAHUPOBaAHME

Tabauua S
Yriay0seHHbI BapUaHT y4eOHOI0 IJIaHA

No Tema KoauuecTtBo
4acoB

BBeﬂeHHel)HCKyCCTBeHHLﬁiHHTeHﬂeKT

1 | BBeneHue B HCKYCCTBEHHBIM 1
WHTEJJIEKT

2 | Pomb HCKyCcCTBEHHOTO MHTEIUIEKTA B 1
KHU3HU YEJIOBEKA: 3TUKA U
peryaupoBaHuU
HToro no pasaeny 2

OcHoBbI IporpamMmmupoBanus Ha Python

3 | AIropuT™mbl U UCIIOJIHUTEIH. 1
CriocoObl 3amucu aropuTMOB

4 | O0wHe CBEEHUS O SI3BIKE 1
nporpammupoBanus Python

5 Opranuzanys BBOJia U BbIBOJIA 1
TaHHBIX
6 | AnropurmMuyeckas KOHCTPYKIIHS 1

«CIICOOBAHUC)




7 | [IporpaMMmupoBaHue JUHEUHBIX 1
QJITOPUTMOB

8 | AnropurmMuveckasi KOHCTPYKIIHS 1
«BETBJICHUEY

9 | Ilonnas ¢popma BETBICHUS 1

10 | [IporpammupoBaHue 1
Pa3BETBIISFOIIUXCS aJITOPUTMOB.
VY cnoBHBIM oniepaTop

11 | IlpocTsle 1 COCTaBHBIE YCIOBUS 1

12 | AnroputmMudeckast KOHCTPYKITUS 1
«moBTOpeHuey. [IporpammupoBanue
LUKJIOB C 33/IaHHBIM YCIIOBUEM
IPOJOIIKEHUS paOOTHI

13 | [IporpamMmMupoBaHue IUKIIOB C 1
3aJJaHHBIM YUCJIOM NTOBTOPEHUI

14 | IIpoekT «Pa3znuyHbie BApUaHTHI 1
IPOrpaMMHUPOBAHUS ITUKIHYECKOTO
ITOPUTMa

15 | IIpoekt «Havana 1
pOTrpaMMHUPOBAHUS
Hroro mo pasneny 13

AHanu3 1aHHbIX HAa Python




16 | Hayka o nansbix. CTpyKTYypBI 1
JTAHHBIX
17 | Pabora co criuckamu Python 1
18 | bubnuoreku Python. bubnunoreka 1
Pandas
19 | Ctpykrypsl naHHbIX B Pandas 1
20 | Crpykrypa mannbix Dataframe 1
21 | ba3oBble oreparyu ¢ Habopamu 1
JTAHHBIX
22 | OnucarenbHas CTaTUCTHKA 1
23 | Buszyanuzanmsi TaHHBIX 1
24 | IIpoekt «MccnemoBanue JaHHBIXY. 1
Yacts 1
25 | [Ipoekt «MccnemoBanue JaHHBIXY. 1
Yactb 2
26 | TIpoekr «Python ms Data Science» 1
(O600mIEeHNe U CUCTEMATU3AIIHS
OCHOBHBIX IIOHSTHI TEMBI)
Hroro mo pasneny 11

BBenenne B MammmnHoe o0y4enne Ha Python




27 | TloHsTHE ¥ BHIBI MAIIMHHOTO 1
00y4eHus

28 | AHanu3 ¥ BU3yalu3alus JaHHBIX Ha 1
Python (moBTopenue)

29 | bubnroTexn MamMHHOTO O0yJIeHHUS 1

30 | Jluneitnas perpeccust 1

31 | HenuHeliHbIE 3aBUCIMOCTH 1

32 | Knmaccudurkanus. Jloructuaeckas 1
perpeccus

33 | Knaccudukanus. Jloructuyueckas 1
perpeccus

34 | JlepeBbs pemenuid. Yacts 1 1

35 | JlepeBbs pemenuid. YacTp 2 1

36 | [Ipoekt «Perienue 3amaun 1
KJIacCU(DUKAITII
Hroro no pazneny 10
uToro 36




Oprann3anuoHHO-NeIaArornyecKne ycJoBHUsl
peajmn3aiuu Kypca

st peanu3anuu Kypca Ha OCHOBE MPOTPaMMBI HEOOXO MO
HaJIN4YHUC CICAYIOIINX KOMIIOHCHTOB!
® KOMITLIOTEPHOE pabouee MECTO YUUTEIS,
nonkmodeHHoe k cetu Wutepuer (Wi-Fi wim mo
kaberto),
® [IPOEKIIMOHHOE O00OpyIOBaHWE WJIM HHTEpAaKTHUBHAs
JI0CKa C BO3MOYKHOCTBIO JIEMOHCTPAITNH MTPE3CHTAIHIA;
® KOMNBIOTEPHl WIH HOYTOYKH, pPAacCIOJIO)KEHHBIE B
KOMIIBIOTEPHOM KJ1acce, T/Ie KaKIbIi yIeHUK padoTaeTt
C YCTPOHMCTBOM JINOO MHAMBUIYATLHO, THOO B Mapax;
® KOMIBIOTEPHl WM HOYTOYKH KaK ydYalluxcs, TaK H
YUYUTENS JOJDKHBI OBITH HA ONEPAIMOHHBIX CHCTEMax
Windows/MacOS;
® THUIIOBOE NPOTrPaMMHOE OOCCIICYCHHUE, MPUMEHIEMOE
00111e00pa30BaTeIbHBIMA  OPTraHU3aIMSIMU, BKIJIFOYAS
porpaMmy Jijisi padOThI C 3JICKTPOHHBIMH TaOJIUI[AMU
MS Excel,
® uHTerpupoBaHHas cpena paspadotku (IDE) s si3pika

nporpammupoBanus Python;



e Jupyter Notebooks — cpena pa3paboTku, yis 3amycKa

¢aitioB w3 matepuanoB YMK ¢ koMIbroTepa uim u3

00J1aYHOTO XpaHUJIUIIIA.

Texuuueckue TpedboBanus k [10

K wnu HOyTOYK Ha 6aze OC Windows, MacOS

CucteMHBbIe TpeOOBaHUSA

Windows

Cucremnsie TpeboBanusi MacOS

OmnepanuoHHas cucTeMma
Windows 7 wiu BeiLe
[poueccop Intel® Core Duo
WJIM aHAJIOTUYHBIN C 9aCTOTOM
1,5 I'T'11 unm BeILIE

2/4 T'b onepaTHBHOM MaMSTH
JUISL CUCTEM TIOJ1 YIPABJICHHEM
32/64-6urnoit Windows

OmneparroHHas cucremMa
MacOS X 10.10 wu BbItIe
[Mpoueccop Intel® Core Duo
WJIA aHAJIOTUYHBIN ¢ 9aCTOTOM
1,5 I'T'1; nim BeIIE

1,5 T'b onepaTuBHOI MaMsATH -
[Mpoueccop Intel® Core Duo
WJIM aHAJIOTMYHBIM C 9aCTOTOM
1,5 I'T'11 nnm BeILIE

1,5Tb onepatuBHOf MaMATH

e Paspemenue sxkpana 1024x768 wumu Gomnbine

e Hammune HWHTEPHET-COCANHCHUA

® HCO6XOZ[I/IMO HCIIOJIB30BaTh aKTyaJIbHBIC BEPCUU OAHOT'O 13

cnenyrommx 6payzepos: Edge, Chrome, Safari, Firefox, Opera




®opmbI aTTECTALIUH

Bce pazgensl npeanonararoT BHIIOJHEHHE U 3aIUTY
pOeKTOB. IIpoekThl MO CBOEH IUAAKTUYECKON CYHIHOCTH
HareJeHsl Ha (POPMUPOBAHHE CIIOCOOHOCTEH, TO3BOJISIOMINX
3¢ $eKTUBHO JEMCTBOBATH B pEaJIbHOM KU3HEHHOM CUTYallUH.
O6nagas wWMH, ydalquecss MOTYT aJalTUpOBaTbci K
M3MEHSIOIINMCS YCIIOBHSIM, OPUEHTUPOBATHCS B
pa3zHoo0Opa3HbIX CUTyalUsIX, paboTaTh B KOMaH/IE.

I[Ipu  pabore  HaA  MPOEKTOM  MOSBISETCA
UCKJIFOUUTENbHAsT BO3MOXKHOCTb ()OPMHUPOBAHUS y ydalUXCs
KOMIETEHTHOCTH  pa3pemieHuss  mpobiemM  (IMOCKOJIBbKY
00s13aTeNIbHBIM YCIIOBMEM peEau3allMd MEeTOJa IPOEKTOB B
LIKOJIE SIBJISIETCS PELICHUE yJaluMCcsl COOCTBEHHBIX MPoOeM
CpeACTBaMHU IIPOEKTa), a TaKKe OCBOEHHE CHOCcO0OB
NEATeNbHOCTH,  COCTaBISIOIIMX  KOMMYHUKAaTUBHYIO |
MH(GOPMALMOHHYIO KOMIIETEHTHOCTH.

Kax/plif mpoekT mnpeanosaraet MOJIydyeHHE KaKoro-
0o  mponaykra. B mpemnmaraemblx  IIpoeKTax — 3ToO
IIPOrpaMMHBIN POAYKT, pELIAIOIINI Ty WIK UHYIO 3anady. Ha
BBITMIOJIHEHUE MPOEKTa Mpejyiaraercsi 0a30oBoe KOJIMYECTBO
4acoB, OJHAKO II0 YCMOTPEHHIO YYHUTENsd, a Takke B

3aBUCHUMOCTH OT YMGHI/Iﬁ U UHTECpPCCa YYCHHUKOB K TCMC



KOJIMYECTBO YaCOB MOXKET ObITh yBelnueHo. KOHKpeTHbIe
PEKOMEH/IalMK JIaHbI B MaTEepHaIaxX MPOEKTHHIX 3aHATHMN.
Takue mnpoektel kak «lccnenqoBaHue JTaHHBIXY,
«Python ans  Data  Science», «Pemienue  3amaun
KiIaccuukanuu» Ha  YIUIyOJIEHHOM  YpOBHE  SIBJISIFOTCSI
MEXIPEMETHBIMH, B OTIUYHE OT MOHOTPOEKTOB, YaCTUYHO
BBITIOJTHSIFOTCS BO BHEYPOUHOE BpPEMsI M TOJI PYKOBOJCTBOM
HECKOJIbKUX CIICIIHAIUCTOB B PA3JIMYHBIX OOJACTAX 3HAHUSA.
Takue mpoekTsl TpeOyIOT OYEeHb KBATU(PUIMPOBAHHOM
KOOPJIUHAIIMM CO CTOPOHBI CHEIHAIUCTOB M CIaKEHHOU
paboThl MHOTMX TBOPYECKUX TIpynmn. MexXnpeaMeTHble
MPOEKTHl MOTYT OBbITh KaK HEOOJBIIMMH, 3aTparuBarolIUMHU
NBa-TpU TpeaMeTa, TaK U HalpaBICHHBIMH Ha peUIeHHE
JOCTaTOYHO CJIOXKHBIX npobiiem, TpeOyromux

COI[Cp)KEITGJ'IBHOfI HHTErpanyu MHOTHUX o0Ozacreil 3HaHUA.
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