OpobpeHa pelieHnem deaepanbHoro
y4eb6HO-METOAMYECKOrO  06bEAUHEHMA
no obLyeMy o6pa3oBaHuio,

(Mpotokon 5/21 o1 19.11.2021 r.)

UCKYCCTBEHHBIN MHTEJLJIEKT
7-9 KIIACCBI
INPUMEPHAS PABOYASA ITPOI'PAMMA

IMosicHUuTEILHASA 3aNIUCKA

[Iporpamma kypca «VCKyCCTBEHHBId HWHTEIUIEKT)
cocTaBlicHa g 7-9 KjaccoB B COOTBETCTBHH C
tpeboBanusimu PI'OC ocHoBHOTO 00MmEro oOpa3oBaHHs
(mpukaz Munnpocemienuss Ne 287 ot 31 mas 2021 r.), ¢
y4eTOM MPEEeMCTBEHHOCTH IPOTPaMM Ha4allbHOTO, OCHOBHOTO
U CpEeIHero o0riero o0Opa3oBaHusl. [Iporpamma
MpelHa3HayeHa Uil TMPOJOJDKEHHS OO0y4eHHs OCHOBaM
HCKYCCTBEHHOTO HHTEJJIEKTa U OPHUEHTHpPOBaHA HA aHAIIU3
JAHHBIX, BBEJICHUE B MalIMHHOE OOyueHUe Ha yriyOjIeHHOM
ypoBHE. 3a TOCIEAHUE NECSITUIETHS BO MHOTHUX OONACTSIX

HAaYKH U UHAYCTPUHU CTAJIN HAKAIIJIMBATHCSA 0oJIbIIE 0OOBEMBI



JAHHBIX, a TaK)Ke CTajJu Pa3BUBATHCS METOAbl MAIIMHHOTO
00y4eHUs1, TTO3BOJISIOIINE U3BJICKATh U3 3TUX JIAHHBIX 3HAHUS
1 PKOHOMUYECKYIO M0JIb3Y.

EnuabiM  comepkaHueM — KypcoB — 0a3oBOro u
yriyOJIeHHOTO ypOBHEH SIBJISTFOTCS OCHOBBI
nporpaMmupoBanus Ha Python, ananu3 gansabix Ha Python.
Jig yrinyOineHHOTo YpOBHSI MPOrpaMMoON MPEayCMOTPEHO
BBEJCHME B  MammHHOEe  oOydeHue Ha  Python.
OcHoBoronararomnieifi  TeMou  SBIISTCI  BBEICHHE B
nporpaMmmupoBanre Ha Python. CdopmupoBanubsie y
yUYaluXxcsl 3HaHUSI U YMEHHsI B 00JacTU MPOrpaMMUPOBAHUS
Ha Python Oyanyr B pJanbHeWIeM WCIOIB30BaHBI IPH
W3YYCHUU aHaliM3a JaHHBIX HAa CTYNEHH OCHOBHOIO OOIIEro
00pa3oBaHUs U MAIIMHHOTO O0Y4YeHHsI Ha CTYIIEHU CPEIHETrO
obmero oOpa3oBanus. Data Science — oaHa W3 caMbIX
MIPOrPECCUBHBIX 00JIaCTeil B MPOrpaMMUPOBAHUU CETOJHS, a
Python — camblii TOMyIApHBIA U PACIPOCTPAHEHHBIH A3BIK,
WCIOJIb3YeMBbIN JUIsl aHallM3a JaHHBIX. He yauBUTENbHO, UTO
JIBE 9TH 00JIACTH 3HAHUI aKTUBHO U3Yy4YalOTCS U TPUMEHSIOTCS
CHeHUaIucTaMu AJi1 MOCTPOEHUS MPEAUKTUBHBIX MOJIENEH,
BU3yanM3allil M paldoThl C JaHHBIMH. Kypc mO3BOIUT

yqalmuMcesa OCBOUTH OCHOBHBIC HWHCTPYMCHTBI pa6OTLI n



MPUCTYIUTHh K TOCTPOCHUIO MOJIeTieH u paboTe ¢ naHHbIMH. B
X0JIe OCBOEHHA Yy4eOHOTO Marepuanga Kypca y ydaliuxcs
(dbopMHpyeTCsT YCTOWYMBBIA HHTEPEC K H3YYCHUIO JTaHHOM
TEMbl W 3aKJIaJbIBaeTCs 0a3a Ui MPOAODKCHHUS H3ydeHUS
METOJIOB MAIITUHHOTO OOYYEHHS Ha CTYIIEHU CPETHETO 00IIero
o0pazoBaHusl.

[Tporpamma pazpaboTaHa B COOTBETCTBUU C OJTHUM U3
TUIAKTUYECKUX MPUHITMIIOB — MIPUHITUTIOM MTPEEMCTBEHHOCTH.
ConepxaHve TpPOrpaMMbl HAXOJUTCS B TECHOM CBSI3H C
MaTepuaIoM JUIsl Ha4albHOTO 00IIero oOpa3oBaHusl, a TaKKe
SBIIIETCS HEOOXOAMMBIM JUIsl MOCJEIYIOLIEro U3y4yeHUs Ha
CTYIIEHH CpenHero oOmiero oOpa3oBaHUsA. OTO — JIMHHS
a3blka TporpamMmupoBanus Python, ocBoenune koToporo
HAaYMHAETCI B OCHOBHOM IIKOJIe, M CKBO3Has JIMHHS
MalIMHHOTO 00yuYeHHs, OCBOCHHE KOTOPOTO0 HAYMHAETCS Ha
MIPOIEIEBTUYECKOM YPOBHE B HAYaJIbHOW M OCHOBHOM IIKOJIE
Y TIPOJI0JDKAETCS Jaliee B CPEAHEH LIKOIIE.

K 3aBepuienuto oOydyeHHsl MO MporpaMMe ydaiuecs
JOJKHBl TOHMMATh aKTyallbHOCTh AaHallu3a JaHHBIX, €ro
OCHOBHBIE 00JacTH TPHUMEHEHHUS U METOJbl peau3allHH.
[IporpaMmma mpemamonaraer, 4YTo Yy Yydalmquxcs Oyzer

chOpMHUPOBAHO 1ETIOCTHOE TpeACTaBlieHne 00 aHamu3e



JAHHBIX, pPEeaU3allid METOJOB aHajIu3a JIaHHBIX Ha S3bIKE
Python, ero cdepax npumeHeHHS.

JlauHblll Kypc omnupaercss Ha (QyHIAaMEHTaJbHBIE
JUIAKTUYECKUe  NPUHLUIBL, TaKUE€  KaK  MPAKTUKO-
OpPUEHTHUPOBAHHOCTb, Hay4YHOCTh u JOCTYITHOCTb,
LIEJIOCTHOCTh U HENPEPBIBHOCTb, @ TaKXe€ HWHHOBAIIMOHHBIE
METO/bl  MPOOJIEMHO-PA3BUBAIOLIETO U CMEIIAHHOTO
oOyueHusi, MPOrpaMMHO-TIPOEKTHOTO U HCCIIEA0BATEIbCKOTO
MOAX0/10B. B KOHIle KaXA0ro ypoKka MPUCYTCTBYIOT BOIIPOCHI
U 33JaHUsd, MHOTHE M3 KOTOpPBIX OPHUEHTHUPOBAHbI Ha
KOJUIEKTUBHOE  OOCY)KJIEHHME, JTUCKYCCHUH,  BBIPaOOTKY
KOJUJIEKTUBHOI'O MHEHHUSI.

Ocoboe mMecTo B peanu3aluyl NporpamMmbl OTBOAUTCS
BUJICOJIEKIIMSAM, OHJIAHH-pecypcaM, TpeHaxepaMm. Bce 310
co3jaer HeoOXOAMMBbIE ycIoBHS Juid  (DOpPMHUPOBAHMS
CaMOCTOSATEIBHOCTH B IUTAaHUPOBAHUU y4eOHOM
NeATeNbHOCTH, B OpraHu3alyy y4eOHOro COTpyIHUYECTBA, B
pacripesielieHud poJieil Ipu pelieHur y4deOHBIX 3axad u
npobsem. HeoTbemiemoil d4acTel0 NpoOrpammsbl SIBISETCS
MIPOEKTHAs! IeITETbHOCTh 00Y4atoUXC .

W3ydyeHne pa3nuyHBIX AacCMEKTOB aHalIu3a JaHHBIX

IIO3BOJIUT C(I)OpMI/IpOBaTB Yy ydHamuxcsa CIIOCOOHOCTh K



AQHAJIMTUYECKOM M IIPOTHOCTUYECKOMN nesaTenbHOCTH. [lomck
OTBETOB Ha MPOOJIEMHBIE BOIIPOCHI, PEIICHHE TPOOIEMHBIX U
WCCIEAOBATEIbCKUX ~ 3aJaHul,  WHTErPUPOBAHHBIX B
CoJIepKaHue, HalpaBjIeHO Ha (POPMHUPOBAHHE Yy YHAIIUXCS
[IETTOCTHOTO CHCTEMHOTO MBIIUICHUS, KOTOPOE TO3BOJIUT UM
OIIEHUTh CHOPMHUPOBAHHBIN KPYTI' MOCTOSIHHBIX MHTEPECOB U
OCYILECTBUTH OCO3HAHHBIN BBIOOD JAJIbHENIIIEeH
00pa3oBaTeNIbHON  TPAaeKTOpUM H  MPOPECCHOHATHHOTO
CaMOOIIpeIeICHHUS.

Heap u 3agaum kypca. ['maBHas nens Kypca — aarh
ydamuMcsi 0a30Boe TPEACTaBICHUE 00 aHalu3e JaHHBIX U
peanu3aluM  OCHOBHBIX METOJOB AaHalIW3a JAHHBIX U
MaIlIMHHOTO O0OydeHHs Ha s3bike Python, mo3HakOMUTH C
TEPMUHOJIOTHENl HCKYCCTBEHHOTO HWHTEJUIEKTA M HayduTh
MIPUMEHATh HEKOTOpPbIE W3 €ro METOJOB Uil pEelIeHUs
MPaKTUYECKUX 3a]1a4.

HeneBas ayquropus Kypca. Yuamuecs 7—9 kiaccoB
00111e00pa30BaTEIBHBIX MIKOJL.

Mecto Kypca «VICKyCCTBEHHBIM MHTEIUIEKT» B
yueOHOM miaHe. Ypoku kKypca «VICKyCCTBEHHBIN MHTEIICKT

MOTYT IPOBOJUTHCSA B 7, 8 m 9 kmaccax B KadecTBE



BHEYPOUYHOU NEeATEIIbHOCTH (BO3MOXKHBIE bopMBI:

(baxynbTaTUB, KPY)KOK U TIpoUee).

IleHHOCTHBIC OPMEHTHPBI COACPKAHUA U
peajJiM3alMu MporpaMMmsl

Conepxxanue MPOTPaMMBI HOCHUT
MEeXAMCLIUIIIIMHAPHBIN XapakTep. EcrecTBeHHBIM 00pazom
BBITJSIIAT €r0 BO3MOXKHAS HMHTETpAlHs C JUCHUATUTHHAMHI
npenMeTHoil obnmactn  «Martemaruka W MH(QOpMaTHKa».
Pa3BuTHe n0Oruueckoro U aJrOpUTMHUYECKOTO MBIIILIEHHUS,
OCYILIECTBIISIEMOE Ha ypOKax M0 3TUM JUCHMILIUHAM, CITYKHUT
3amaue GopMHUPOBaHUS HEOOXOMMOU OCHOBBI, HA KOTOPOH B
JanpHeleM OyleT OCYIIECTBIEH Mepexo] K MallMHHOMY
00YyYEeHHIO Ha CTYIICHH CPEIHEro 00IIero oopa3oBaHus.

Uepes UCHOIB30BaHUE PA3TMYHBIX JATACETOB U aHAIIU3
JAHHBIX CUHTE3UPYIOTCS 3HAHUS M YMEHUS YdJalluxcs,
MOJIyueHHBIE MU Ha ypokax reorpaduu, Gu3nKu, OHOIOTUH
U JPYTUX.

HeoTpbemnemoii  4yacThl0  IPOrpaMMBbl  SIBISIETCSA
peanu3zaiys HpoeKTHoro merona oOydeHus. IIporpammoit
IPEIyCMOTPEHO  BBIMOJIHEHHE  TaKUX  IPOEKTOB  Kak

«CTaTucTUYeCcKUui MCTOJ aHalln3a AdaHHBIX)», «PaznuuHble



BApUAHTBl IPOrPaMMUPOBAHUS LUKINYECKOTO aIrOpPUTMa»,
«Hauana nporpammupoBanus Ha Pythony. [IpoexTsl o cBoeit
JMTAKTHYECKOM CYIIHOCTH HaleleHsl Ha (OpPMHUPOBAHUE
crocoOHOCTEH, TO3BOJSAIOMUX d(PPEKTUBHO NEHCTBOBATH B
peanbHOM XU3HEHHOW cutyaruu. OOnamas UMM, ydaliuecs
MOTYT aJanTHUPOBATbCd K HM3MEHSIOLUIUMCS  YCIOBHSIM,
OPUEHTHPOBATHCS B Pa3HOOOPA3HBIX CUTYalUsX, paboTaTh B
KOMaHJIe.

I[Ipu  pabore  Hax  NPOEKTOM  MOSIBISIETCS
UCKJTIOYUTENbHAs BO3MOKHOCTh (QOPMHUPOBAHUS Y YdalUXCS
KOMIETEHTHOCTH  paspemieHus  mpodseM  (IMOCKOJIBKY
00s13aTeNIbHBIM YCIIOBUEM pealIn3allii MeToJa IPOEKTOB B
LIKOJIE SIBJIETCS PEIIEHUE YJaluMcsl COOCTBEHHBIX PoOIeM
CpeACTBaMHU IIPOEKTa), a TakXe OCBOEHHE CII0CO00B
NEATeNbHOCTH,  COCTaBJLSIIOIIUMX  KOMMYHMKAaTHUBHYHO U

MH(OPMALIMOHHYIO KOMIIETEHTHOCTH.

I[Inanupyembie pe3yabTaThbl OCBOEHUS Y4eOHOT 0
Kypca

®I'OC ycranaBiMBaeT TpeOOBaHUS K pe3ylbTaTam
OCBOEHMS OOYyYaloLIUMHCS OCHOBHOM 00pa3oBaTelbHOM

nporpaMmbl CPEOHETO O6H_ICFO 06pa3OBaHI/I$IZ JIMYHOCTHBIM



pesynbratam (Tabmuua 1); mMeTranmpeaMeTHBIM pe3yibTaTam

(Tabnuua 2); npeAMETHBIM pe3yibraTaM (Tabnuuna 3).

Taoauua 1
JInyHOCTHBIE pPe3yJIbTAThI

Tpedosanue ®IrOC! Yem nocruraercsi

JIMIHOCTHBIE PE3YJIbTATHI,
oOecIieunBaroIne aganTalnio
o0ydJaromerocs K
M3MCHSIOIINMCS YCIIOBUSAM
COLMAIBHOW U MTPUPOJHOU

Paznensr
Cpepbl:

«BBenenue B
yYMEHHUE pacro3HaBaTh .

HCKYCCTBEHHBIN
KOHKPETHBIC TTPUMEPHI

WHTEJIICKTY,
TIOHATHUS TT0 XapaKTEPHBIM

«OCHOBHI
MIPU3HAKAM, BBITIOJHATH

IpOorpaMMHPOBAHUS Ha
OTIEpAIIH B COOTBETCTBHH C

Python»,

ompeieJICHUEM U
MPOCTEUIIMMHU CBOMCTBAMHU
TTOHATHS, KOHKPETH3UPOBATh
MOHSATHE ITPUMEPaMH,
HCIIOJIBL30BaTh MMOHATHE U €r0
CBOMCTBA NP PEIICHUH
3a/1a4, a TaK)Ke OTIEPHPOBATH
TEPMUHAMH U
MIpe/ICTaBICHUSIMU B 00JIaCTH

«AHanu3 TaHHBIX HA
Python», «BBenenue B
MalIMHHOE 00yYCHHE Ha
Python»

! TIpuka3 Munnpocsemenus Ne287 ot 31 mas 2021 r.



KOHIIETIIIMY YCTOMYHUBOIO
pa3BUTHUA

[HenHOoCTH Hay4HOTO
TTO3HAHUS:

OBJIaJICHUE OCHOBHBIMU
HaBBIKaMU
HUCCIIEI0BATEILCKON
NEeSITEIbHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OTIBITa,
HaOIOCHUH, TIOCTYIIKOB H
CTpeMJICHHE
COBEPUICHCTBOBATH MYTH
JOCTHKEHUS
WHIUBUAYAIBHOTO U
KOJUIEKTUBHOTO
OJ1aronoJIyuus

Paznensr «Ananns
naHHbIX Ha Pythony,
«BBeneHnne B MallImHHOE
o0ydenue Ha Pythony»




Taoauua 2
MeTanpeamMeTHble pe3yabTaThl

TpedoBanune ®I'OC Yem nocruraercsi

YMeHue
CaMOCTOSITEIIEHO
TUTAHUPOBATH ITyTH
TOCTHKEHUS 1IEJTH, B
TOM YHCJIE

b TepHATHBHEIE,
OCO3HAHHO BBIOMPATH
Haubosee 3pPpeKTUBHBIC
CHOCOOBI PELIeHUS
y4eOHBIX U
MIO3HABATENIbHBIX 33/1a4.

[TpoekTHbIE 3a1aHUS

VYMeHue oneHuBaThL

MPaBUILHOCTh
BBITIOJTHEHHS YICOHOM Pa3nen «AHanu3 maHHBIX HA
3aJ]a41, COOCTBEHHEIE Python»

BO3MOXHOCTH €€
pelIeHus.




YMeHue onpenearb
MOHATHS, CO3/]aBaTh
00001IeHMS,
yCTaHaBIINBATh
aHaJIOTUH,
KJIaCCU(PUIIMPOBATH,
yCTaHaBJIMBATh
MPUYUHHO-
CIICZICTBEHHBIE CBSI3H,
CTPOMTBH JIOTUYECKHE
paccyxIeHus,
YMO3aKITIOYCHUS
(MHIYKTUBHBIE,
JeTyKTUBHBIE U TIO
aHAJIOTUH) U JIeJIaTh
BBIBOJIBL.

Pasmen « Ananns qaHHbIX HA
Python»

VYMenue co3aBarh,
MPUMEHSTH H
peoOpa3oBHIBATH
3HAaKHU U CUMBOJIBI,
MOJICJTH U CXEMBI JIJIs
perieHus yueOHbIX U

II03HAaBaTCJIbHBIX 3a14a4.

Pa3nen «AHanu3 naHHBIX Ha
Python»

®OopMUpOBaHUE U
pasBuTHE
KOMIIETEHTHOCTH B
obnactu
ucnonszoBanus UKT
(MKT-xoMmeTeHIun).

Pasjien «AHanu3 JaHHBIX Ha
Python»




Taoauna 3

HpeJIMeTHI)Ie Pe3yJbTaThbl

TpedoBanune ®I'OC Yem nocruraercsi
dopmMuUpoBaHKE Paznensr
WH(POPMAITMOHHOHN U «OCHOBBI
AITOPUTMHUYECKOMN KYJIbTYPHl, | MPOrpaMMHPOBAHMS HA
(dbopmupoBaHHe Python»

MIPE/ICTaBJICHUS O KOMITBIOTEPE
KaK YHUBEPCAJIHLHOM
YCTpOUCTBE 00pabOTKH
uHpopmaluu, pa3BUTHE
OCHOBHBIX HaBBIKOB U YMEHUI
UCIOJIb30BAHUSA
KOMIIBIOTEPHBIX YCTPONCTB.

«AHaIU3 JaHHBIX HA
Python»

dopmupoBaHHe
MpeCTaBICHHUS 00 OCHOBHBIX
M3YyYaeMbIX TOHITUIX
(mH(bOpMaIHS, ANTOPUTM,
MO/JIeNIb) ¥l UX CBOMCTBAX.

Pa3nens «OCHOBEI
IPOrpaMMHUPOBAHMS Ha
Pythony, « Ananus
JTaHHBIX Ha Pythony,
«BBenenne B MalllnHHOE
o0ydenue Ha Pythony»




PasButHe anropuTMU4eCcKoOro
MBIIIICHUS, HE00X0JUMOTro
TS IPOeCCHOHAITBHOT
NESITETLHOCTH B
COBPEMEHHOM OOIIIECTBE;
pa3BUTHE YMEHUW COCTABUTH
Y 3aIucaTh aJITOPUTM IS
KOHKPETHOTO MCTIOTHUTEIS;
dhopmupoBanue 3HaHUN 00
AITOPUTMHUYECKUX
KOHCTPYKITUSX, JIOTHIECKUX
3HAYCHHSIX U OTICPAITUSIX;
3HAKOMCTBO C OJTHUM U3
SI3BIKOB TIPOTPAMMHUPOBAHHS U
OCHOBHBIMH
ANrOPUTMUYECKUMHU
CTPYKTypamMu — JIMHEHHOU,
YCJIOBHOM Y LIUKJIUYECKOM.

Pazgensl «Ananus
TaHHBIX Ha Pythony,
«OCHOBBI MAIIMHHOTO
00y4YCHUS»

dopmMUpOBaHUE YMEHUI
dhopmanuzanuu u
CTPYKTYPUPOBAHUS
uHpopMaLnY, YMEHUS
BBIOMpPATh CIIOCOO
MIpe/ICTaBICHUS TAHHBIX B
COOTBETCTBUHU C
[OCTaBJIEHHOH 3a1auei
(Tabmuubl, cXeMbl, rpaduKH,
JarpamMmmbl) C
HCIOJIb30BaHUEM
COOTBETCTBYIOIIUX

Pa3nensl «OCHOBEI
IpOrpaMMHUPOBaHUS Ha
Pythony, «Ananus
naHHbIX Ha Pythony,
«BBenenue B MalIMHHOE
obyuenue Ha Python»




IIPOrpaMMHBIX CPELCTB
00pabOTKN JaHHBIX

DopMUpPOBAHHE HABBIKOB U
yMeHu# 0e301acHOro U
11e71ecO000pPa3HOTO MOBEICHHS
pH padoTe ¢
KOMIBIOTEPHBIMU
porpaMMaMy U B CETH
WnuTepuer, ymeHus codmoaaTh
HOPMBI HHPOPMAITMOHHOM
STHKH U TIpaBa

Pa3nen «BBenenue B
MCKYCCTBEHHBII
HHTEJUIEKT




Y4eOHO-TEeMAaTHYECKH I IJIAH

B pasnene mnpuBoauTCS BapuaHT IUIAHUPOBAHUA,
KOTOPBI paccuyuTaH Ha YIIIYOJCHHBIH BapHaHT y4eOHOTO
IJ1aHa.

[lepBoii  HONONHUTENBHONM  ILIEJIBIO U3y4YECHHUS
pacIIUpeHHOro Kypca SIBISETCS HOCTHXKEHHE OOJIbIIMHCTBOM
y4Yaluxcs NOBBIILIEHHOTO (IPOAYKTUBHOTO) YPOBHS OCBOCHUS
ydueOHOTrO Marepuana. YUeOHHKHU Ui ypoBHS 7-9 KiaccoB
00ecreunBarOT HEOOXOMUMBIM IS JTOTO YYEeOHBIH W
JTUJAKTUYECKUI MaTepHal.

Bropoit JOIIOJTHUTEILHOU [EIBI0 W3YYEHHUS
pacIIMpEeHHOr0 Kypca SBIISETCS MNOArOTOBKA ydalluxcs K
OJIUMIIMAJaM, KOHKypcaM B OOJIaCTM aHaju3a JaHHbIX WU
MAaIIMHHOTO 00y4YeHHUS.

JlononHUTeNbHOE Y4eOHOE BpEMs B PACHIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OTJAETCs MPaKTHUECKOl padore.
IIpu pacmupeHHOM BapuaHTe Yy4eOHOro IulaHa OOoJblIas
qyacTh (WIKM BCE) 3a/JaHUIl MOXKET BBINOJIHATHCS BO BpEMs

YPOKOB IO PYKOBOACTBOM YUYHTCIIA.



Paznuumne 6a30BOT0 YpoBHSI OT YriayOJICHHOTO Kypca

IMpOsABIIACTCA B CTCIICHU FJIy6I/IHBI H KadeCTBa OCBOCHUI

TCOPCTUYCCKOTO MaTepuala MW IOJIYYCHHBIX MNPAKTHYCCKUX

HAaBBIKOB.

TemaTHueckoe IJIAHUPOBAHUE C OIPEACICHUEM
OCHOBHBIX BHU/10B y‘leﬁHOﬁ JACATCJIBbHOCTH

Taoauua 4

«MCKyCCTBEHHBIN HHTEJLIEKT»

HaunmenoBanue Kpatkoe | Buabl yueOHOM
TEMbI CoAcCpKaHuEC AeATCJIBbHOCTH
1
Beenenne B UM u MO
1.1 Beenenue B MmammHHOEe | [IpornosupoBa | Awnasumuueckas:
o0yueHue HHe, aHaJIN3, MOMCK OTBETOB Ha
o0yueHue, BOIIPOCHl  YIUTEJS,
JIaHHEIE, CaMOCTOSATEIbHBIH
TPH3HAKH, HOHCK HH(OpMaHu
AIITOPHTM, pH peIICHUH
UCKYCCTBEHHBI | IOCTaBJIEHHBIX
W MHTEIUIEKT, 3aad4.
MAIIHHHOE Kommynuxayuonna
oOyuenwue, data | s: KOMaHIHAS
science. pabora, OTBETHI Ha
BOIPOCHl  yUHTEIs,
UrpoBasi MPaKTHKA.




Ipaxmuueckas:
yyacTue B  HIpe,
pabota ¢ WIpPOBBIM
TPEHaKEPOM.
Peghnexcusnas:
pedexcust
METOZIOM «6 A

1.2 Ponb uckyccTBeHHOr0O Otuka U, Ananumuueckas:
MHTEIUIEKTa B KH3HU STHYHOE MOUCK OTBETOB Ha
YeJIoBeKa: ATHKA U NpUMEHEHNE BOIIPOCHI  y4HTEIs,
peryavpoBaHue un, CaMOCTOSITENIbHBII

OTBETCTBEHHOC | MoMCK MH(opManuu

6 N, pu peleHun

peryJiupoBaHue | MOCTaBJICHHBIX

%1% 8 3ajJad.
Kommynuxayuonna
¥ 5 KOMaH/IHasl
pabora, OTBETHI Ha
BOIIPOCHI YYUTEIIS.
Ipaxkmuueckas:
pelieHue Kelca,
y4yacTHe B Urpe.
Pegprexcusnas:
OTBETHI Ha
KOHTpOJIbHBIE
BOIIPOCHI

2.
OcHoOBBI si3bIKa MporpamMmmuposanusi Python

2.1. AJNTOPUTMEI U Ucnonuaurens, | Anarumuyeckas:
WCTIONTHUTEITH. AJNTOPUTM. MOMCK OTBETOB Ha
Crioco0sI 3ammcu Crioco0s1 BOIIPOCHL  YIUTEIS,
aITOPUTMOB 3anmcu CaMOCTOSTEIbHBIN

ANTOPUTMOB: MOMCK MH(opMannu
CJIOBECHBIH, npu pelieHnn

MOCTPOYHBIH,




Omok-cxeMma, MTOCTaBJICHHBIX

MporpaMma. 3a/ad.

JIunenHbIH, Kommynukayuonna

pa3BETBIISAIONTH | 52 pabora c

Hesa u HUIPOBBIM

IUKITUYECKUI TPEHAXKEPOM.

AJITOPUTMBI. Ipaxmuueckas:
OTBETHI Ha BOIPOCHI,
pelieHue
MpeIaraeMbIxX
3aJlaHUl Ha SI3bIKE
MPOrPaMMHPOBAHHSI
Python.
Pegnexcusnas:
3aI0JIHCHUE  JIHCTa
peduiexcuu

2.2 OO1ue cBeIeHNs O Ucropus s3bika | Ananumuveckas:

A3bIKE
IpOrpaMMHUPOBAHUS

Python

Python,
KOMITHJIHPYEM
bIe U
HHTEpIpETHpYE
MBI€ S3BIKH,
JIOCTOWHCTBA U
HEIOCTAaTKU
Python.
Tlonsitue
JTAHHBIX, THUIIBI
JTAaHHBIX:
TeIbIe,
BEIIICCTBCHHBIC
U CTPOKOBBIE.
Tlonsitue
MIEPEMEHHOM,
pa3HHUIA MEXKITY
MEPEMEHHOHN 1
KOHCTaHTOM.

MOUCK OTBETOB Ha
BONPOCHl  YIUTEI,
CaMOCTOSITEIIbHBII
MOUCK MH(popManuu
npu pereHnn
MOCTaBJIEHHBIX
3a/1a4.
Kommynukayuonna
R pabora B
KOMaHAax W (Wim)
WHINBUAYAIBHO.
Ipakmuueckas:
OTBETHI HA BOIPOCHI,
pemienne
MpeiaraeMbIxX
3aJaHUM Ha S3BIKE
TIPOTPaMMHPOBAHUS

Python.




Peghnexcusnas:
3aloNTHEHHE  JIACTa

pedirexcuun
2.3 Opranuzanus BBOJa U DyHKIUA Ananumuueckas:
BBIBOJIA JIAHHBIX print(), MOMCK OTBETOB HAa

npaBuiia ee BOIPOCHI  yUHTENS,
HCTIONIB30BAHUS | CAMOCTOSITENbHbIN
. Ommoku pyt | morck MH(pOpMALIUH
UCTIONIB30BAHUH | TIPH PpelICHHH
byHKIHH MOCTaBICHHBIX
print(). 3a/1ad.
Tune! nanueix: | KommyHnukayuonna
int, float, str. A pabora B
IIpuBenenue KOMaHgaX U (WIN)
THUIIOB C HHAWBUAYAJIbHO.
TIOMOIIIBFO Tlpaxmuueckas:
COOTBETCTBYIO | OTBETHI Ha BOIPOCHL,
mux GyHKIMH | perneHue
(int(), float(), TpeTIaraeMbIx
str()). @yHKIWS | 3a7aHU HA SI3BIKE
type(). POrpaMMHPOBAHHS
Ormepartop Python.
npucBauBauus. | Peguexcusuas:
IIpaBuna 3aII0JJHEHUE  JIUCTA
MMEHOBaHHUS pedraexcun
HepPEMEHHBIX.
D yHKIMS
input(),
TpaBHIIa ee
UCIIOJIB30BAHUS
Heo0OxoanmocTt
b IPUBEICHUS
eIOYHCIICHHBI
X JAHHBIX K

THUIY int mocie
BBOZIA




24 AnropurMudeckas Tunsl navHeIX | Ananumuueckas:
KOHCTPYKIIUS B Python, MOUCK OTBETOB Ha
«CIIEZIOBaHUE» apu(pMeTHYEeCK | BOMPOCHI  y4HTEs,

W€ OIepaTophl, | caMOCTOATENBHBIH
JICUCTBUS C MOUCK MH(OpManyu
MepeMeHHbIMU. | Ipu penieHnu
AnropuTM, MOCTaBJICHHBIX
BUJIBI 3ajad.
ANTOPUTMOB, Kommynuxayuonna
0COOCHHOCTH s pabota B
JIMHEHHOT 0 KOMaHgax ¥ (Win)
aNropuTM™Ma, WHIVBHAYaIBHO.
0J0K-cXeMma. IIpakmuueckas:
biok-cxema OTBETHI Ha BOIIPOCHI,
JINHEWHOT O pelienue
aNropuT™a. npe/IaraeMbIx
3aJJaHUil Ha S3BIKE
MPOrpaMMHPOBAHUS
Python.
Pegrexcusnas:
3aMojHEHHE JIHCTa
pedrekcun

2.5 [IporpammupoBanue Brok-cxema Ananumuueckas:

JUHEHHBIX aNTOPUTMOB | JIMHEHHOI O MIOUCK OTBETOB HAa
aJNropuT™Ma. BOIIPOCHI  yUMTEIs,
IIporpamMmupoB | caMOCTOSTENBHBII
aHue MOUCK MH(opManuu
JIMHEHHBIX pu penieHnn
aITOPUTMOB, MOCTaBJIEHHBIX
apudmernueck | 3amad.
ue omnepaTopsl, | Kommynuxayuonna
TIepEMEHHBIC A: pabora B
KOMaHAax W (WiIm)
WHIVBHIYaJIbHO
Ilpakmuueckas:

OTBETHI Ha BOIIPOCHI,
pelieHue




npeJiaraeMbIx
3aJaHAi Ha S3BIKE

MpOrpaMMHPOBAaHUS
Python.
Peghnexcusnas:
3allOJIHEHNE  JIHCTa
peduiexcuu
2.6 AnropurMudeckas PasperBnsitomn | Ananumuueckas:
KOHCTPYKITHSI WCS QJITOPUTM, | MMOMCK OTBETOB Ha
«"BEeTBIICHUE) OJI0K-cXeMa BOIIPOCHl  YUMUTEs,
BETBIICHUS, CaMOCTOSTEbHBIN
OIepaTopsl MOUCK MH(OpManuH
CpaBHEHUS. pu peleHun
YcnoBHble MOCTaBJIEHHBIX
orepatopsl if, 3a/1a4.
if-else, Kommynuxayuonna
npaBuiia s pabota B
3aIUCH KOMaHAax W (Wim)
YCIIOBHBIX WHMBHIYAIBHO.
OIepaTopOB. Ipaxkmuueckas:
OTBETHI Ha BOIIPOCHI,
pelieHue
Mpe/IaraeMbIx
3alaHAil Ha S3BIKE
MpOrpaMMHPOBAHUS
Python.
Pegprexcusnas:
3aMOJIHEHNE JTUCTA
pedaexcun
2.7 [omHas popma Biok-cxema Ananumuueckas:

BCTBJICHUA

BETBIICHUSL.
ITonnebrit
YCIIOBHBIN
orepaTop,
npaBuiia
3anmcu

MIONCK OTBETOB Ha
BOIIPOCHL  YIUTEIS,
CaMOCTOSITEbHBIN
TOMCK TH()OpMAIIH
npu pereHnn




MOJIHOTO
YCIIOBHOTO
omeparopa

MOCTaBJICHHBIX
3ajay.
Kommynuxayuonna
A pabora B
KOMaH/max ¥ (Wim)
WHIUBUYAIBHO.
Ilpaxmuueckas:
OTBETHI Ha BOIPOCHI,
penieHue
npeIaraeMbIx
3a/laHuil Ha A3BIKe
MPOrPaMMHPOBAHHSI
Python.
Pegnexcusnas:
3arojHeHne JIUcTa
peduiexcuu

2.8

IIporpammupoBanue
Pa3BETBIIAIOIINXCS
aJITOPUTMOB.

VY ci0BHBI onepaTop

IIporpamMmmupoB
aHue
JIMHEUHBIX
aJIrOpPUTMOB,
apupmMeTHyecK
Ue OIepaTophl,
HepeMeHHbIe

Ananumuveckas:
MOUCK OTBETOB Ha
BOIIPOCHI  y4HTEIIs,
CaMOCTOSITEIIbHBII
MOUCK MH(popManuu
npu pelieHuu
MOCTaBJICHHBIX
3a/1a4.
Kommynuxayuonna
R pabora B
KOMaHAax W (Wim)
WHMBHIYAIBHO.
Ipakmuueckas:
OTBETHI HA BOTIPOCHI,
pelieHue
MpeIaraeMbIx
3aJaHUM Ha S3BIKE
MpOrpaMMHUPOBAHUS

Python.




Peghnexcusnas:
3aloNTHEHHE  JIACTa

pedirexcuun
2.9 IIpocteie u coctaBHble | PasBerBnstoum | Awanumuueckas:
YCITOBHSI fcs anroput™, | MOMCK OTBETOB Ha
Onok-cxema BOIIPOCHI  y4HTEIs,
BETBJICHUSL. CaMOCTOSTEIbHbIH
Jlornueckue MOUCK MH(OopManyu
OIepaTopsl, npH pelICHUH
COCTaBHBIC MOCTaBICHHBIX
YCIIOBHSL. 3ajad.
Y crnoBHBI# Kommynukayuonna
oreparop 5. pabora B
KOMaHgaX U (WIN)
WHIUBHYaIbHO.
Ipaxmuueckas.
OTBETHI Ha BOIIPOCHI,
perieHue
HpeUIaraeMbIx
3alaHUil Ha S3BIKE
HPOrpaMMHPOBaHHSA
Python.
Pegprexcusnas:
3allOIHEHUE  JIMCTA
pedraexcun
2.10 AnropuTMuyecKast Onepatop Ananumuveckasi:
KOHCTPYKIIUS while B Python, | mouck oTBeTOB Ha
«TIOBTOPEHUEY. CHHTaKCHC BOIIPOCHI  yUHTEIIs,
IIporpammupoBanue orepaTtopa CaMOCTOSITENIbHBII
LIMKJIOB C 3aJaHHBIM while TIOMCK HH(OpMAIH
YCIIOBHEM pH peIICHUH
MIPOIOIDKEHHUS PaOOTHI MIOCTaBIJIEHHBIX
3ajad.
Kommynuxayuonna

A pabora B




KOMaH/max u (wWiam)
WHIUBUYAIBHO.
Ilpakmuueckas:
OTBETHI Ha BOIIPOCHI,
peuieHue
Tpe/IaraeMbIxX
3alaHuil Ha A3BIKe
MPOrPaMMHPOBAHHSI
Python.
Peghnexcusnas:
3arojHeHHe JIUcTa
peduiexcuu
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IIporpamMmmupoBaHue
LIMKJIOB C 3a/IaHHBIM
YUCJIOM NIOBTOPEHUI

Oneparop for B
Python,
GbyHKIHSA
range(),
CHHTaKCHC

byHKIMN
range().

Ananumuyeckas:
MOUCK OTBETOB Ha
BOIIPOCHI  YUHTEINS,
CaMOCTOSITEINIbHBII
MOUCK MH(popManuu
npu pelieHuu
MOCTaBJICHHBIX
3a/1a4.
Kommynuxayuonna
s pabora B
KOMaHAax W (Wim)
WHMBHUIYAIBHO.
Ilpaxkmuueckas:
OTBETHI Ha BOTIPOCHI,
pelieHue
MpeIaraeMbIx
3aJaHUM Ha S3BIKE
MpOrpaMMHPOBAHUS
Python.
Pedghnexcusnasn:
3aMOJIHEHNE JTUCTA
pedexcun

2.12

IIpoekt «Paznuunbie
BapHUAHTEHI

Huxmuaeckuii
ANTOPHUTM,

Ananumuueckas.
ITOMCK permieHus




MPOrpaMMHPOBAHUS AJITOPUTM TIOCTaBJICHHOH

LIUKIINYECKOr 0 while, 3a/1aum.

AJITOPUTMAay anroput™ for, | Kommynuxayuonna
npaBuiia A pabota B
3ammcu KOMaH/max ¥ (Wim)
[UKJTHYECKUX WHIMBHAYaIBHO.
anroput™MoB B | IIpaxmuueckas:
Python penieHue

MIPOEKTHOM 3aJayu.
Peghnexcusnas:
3arojHeHHe JIUcTa
peduiexcuun

2.13 ITpoekt «Hauana Tune! navubeIX, | Ananumuveckas: B

NpOrpaMMHPOBAHUS NepeMeHHbIe, nporecce
¢dyHKIHY, CUCTEMAaTH3aLuU
MaTeMaTH4eCKH | 3HAHWIl.

e u sorndeckue | Kommynurxayuonna
orepaTopsl, sA: mpu pabore B
BUJIBI KOMaH/1aX.
AJITOPUTMOB, Ipakmuueckas: B
YCIIOBHBIi pabore o
oreparop, CO3/IaHUIO
omnepatop for, BU3YaJIbHOW KapThl
orepaTop 3HAHUM.
while. Pegnexcusnas:
3aMojHeHHe JTUCTa
pediexcun
3.
AHaau3 1aHHbIX Ha Python
3.1 Hayka o maHHBIX. JanHbIe, Ananumuueckas:

CTpyKTypbI TaHHBIX HayKa o aHamM3 TPaKTOBOK
JIAHHBIX, MOHSTUSL «HAyKa O
OTKPBITBIC JAHHBIX»;  TOUCK
JIAHHbIE, OTBETOB Ha

HNCTOYHHUKH




JIAHHBIX,
CTPYKTYpBI
JIAHHBIX (CTeK,
MacCHB,
o4epeb,
X3II-Ta0IUIA)

npo0OJsieMHbIE
BOIPOCHI YUHUTEJIS.
Kommynuxayuonna
A o0cyxieHne
TPAKTOBOK TIOHSATHS
«HAayKa O JAHHBIX»,
OTBETHI Ha BOMPOCHI

YUHUTEIS.
Ipakxmuueckas.
pabora B
MUKpOrpymnmax Ha 1
aTamne ypoka
(BBINOTTHEHUE
3a/laHus Ha
OIIPOBEPIKEHHE WITH
(hakTrueckoe
TMOATBECPIKIACHUEC
OJIHOTO U3 TE3UCOB);
HOMCK  NPUMEPOB
CalTOB-UCTOYHUKOB
JAaHHBIX; pELICHHUE
MPOOJIEMHBIX
3alaHUH.
Pegprexcusnas:

3alOJIHeHHE JIUCTa
pedrekcun B KoHIE

ypoka

3.2

PabGora co cnuckamMu

Python

CtpyKTypHI
JTaHHBIX,
CIINCKH,
CITUCOK,
JJIEMEHT
CITHCKa,
MHICKC,
OTpHLIATENbHA
S MH/ICKCAIHs

Oxcnepmuas:
o0cyxeHne
JIOMAIITHET O
3aaHuss W €ro
OIIEHKa.
Ananumuueckasi:
aHajan3

TIPOOIEeMHOM
CUTYaIun 00
OpraHu3aIuu




XpaHeHUsI  JTaHHBIX
(Ha puMepax);
HaICaHWe  Koma
(3Tam 2 ypoka).
Ipakxmuueckas.
pelieHue
MPOOJIEMHBIX
3aJlaHuH,
MpaKTHYECKast
pabora (sram 3
YpOKa).
Kommynuxayuonna
Al OTBETHI Ha
BOIIPOCHl  YUMTENA,
y4yacTtue B
TPYIIIOBOM
OOCYXACHHH  TIpH
BBITIOJTHEHUU
3aJlaHUH.
Pegrexcusnas:
3allOJIHEHUE  JIMCTA
pedrekcun B KoHIE

ypoka

3.3

bubnuorexu Python.
Bbubinmoreka Pandas

ITouck,
OUHNCTKA,
npeoOpa3oBaH
e,
OpTaHU3aIs
" coop
JTAHHBIX,
Ooubamoreka
SI3BIKA
MIPOTPaMMHPO
BaHMA,
OHOIMOTEKH
Python,

OmOIMoTeKa

Ananumuyveckasn:
[IONCK OTBETOB Ha
npoOJieMHbIE
BOITPOCHI
(mammprmep,
MPOBECTH aHAJIOTHIO
OMOIMOTEKH SA3BIKA
MpOrpaMMHPOBAHUS
C O0OBIYHOI
OMOIMOTEKOM),
COCTaBJIEHHE IUIaHA
IEUCTBUAN o
U3YYCHUIO u
aHaNN3y JaHHbIX.




Pandas,
HUMITOPT
OubIoTEK

Ilpakxmuueckas:
BBITIOJTHEHHE
MPaKTUIECKON
paboTHI.
Kommynuxayuonna
sA:  OTBeTHl  Ha
BOIIPOCHI  y4HTEIs,
y4acrtue B
IpYIIIOBOM
00CYXICHUH
BBIIIOJTHEHHOT'O
JIOMAIITHero
3a/laHus u B
nporecce
BBINOJTHEHHS
3aJIlaHUN.
Pegrexcusnas:
3aI0JIHEHHE JINCTA
pedekcun B KoHIIE

ypoka

3.4

CTpyKTYypHI JaHHBIX B
Pandas

ITowuck,
OYHCTKa,
npeoOpa3oBaHU
€, OpraHu3amus
1 cOOp aHHBIX,
CTPYKTYPBI
JaHHBIX B
Pandas,
CTpYKTypa
IaHHBIX Series

Ananumuueckasi:
aHaln3
BBIITOJIHEHHBIX
JIOMAIITHUX
3aJaHHH,
BBITIOJIHCHHE
3aJaHuN o
CTaHIIUSM.
Ipakmuueckas:
BBIIIOJIHCHHE
3aJaHuN o
CTaHIIUSM,
BBINIOJIHEHUE TECTA.
Kommynukayuonna
5 OTBETHI Ha
BOIIPOCHI  YIUTEIS,




y4yacTtue B
IPYIIIOBOM
OOCY)XACHHH  TpHU
BBIMOJTHEHUU
3a/laHUH.
Peghnexcusnas:
3aIMoHEHHE JTUCTA
pedIiekcur B KOHIIE

ypoka

3.5

CrpykTypa
nanHeIx Dataframe

Crpykrypa
JAaHHBIX
DataFrame,
CJIOBaphb,
CIIMCOK,
GbyHKIHSA
read_csv,
meronsl head u
tail

Oxcnepmuas IOUCK
u o0cyxIeHue
OIIHO0K o
pe3yabpTaTam
BBITTOJTHCHU ST
3aJlaHuI
Ananumuyeckasi:
aHajau3
BBITTOJTHEHHBIX
MPaKTHYECKUX
3aJaHHM, TOHUCK
omuboKk U HX
000CHOBaHHE,
aHanu3 (¢parmeHra
kona (3amanue 4).

Ipaxkmuueckas:
BBITNIOJHEHHE
3alaHuNI Ha
co3JaHue OOBEKTa
DataFrame 3

cioBaps W ©3
crucka cruckoB (1
JTam ypoKa),
BEITIONTHEHHE

3aJaHuN Ha
CUHTBHIBAHUE U BBOJ
JTAaHHBIX, aHaIn3
koma U T.0. (2 m 3




STaIbl YpOKa).
Kommynuxayuonna
4.  OTBETl  Ha
BOIPOCHI  yUMTEJIS,
y4yacTtue BO
(hpoHTaTHHOM
Oecene u
IPYIIIOBOM
OOCY)XKACHHUH  TpU
BBIMOJTHEHUU
3a/1aHuil.
Peghnexcusnas:

3aIOTHEHHE JTUCTA
pediekcur B KOHIIE

ypoka

3.6

ba3zoBsle onepanyu ¢
HabopaMH TaHHBIX

Wudopmanus o
JIAHHBIX,
MeTozsl info u
describe,
YKCIIOBBIE U
KaTeropualbHbI
€ MpHU3HaKHY,
arperupyromue
¢byHKIMN:
value_counts,
unique,
nunique,
groupby
MeToasl  min(),
max() m mean(),
00BEIMHEHNE
Ta0IUIL c
MOMOIIIBIO
MeToaa merge,
napaMeTpsl  on
1 how

Ananumuueckasn:
OpY  BBIIOJHEHUU
HPaKTUYECKOT O
3aJaHud HA YTCHHE
JAHHBIX U3 TaOIULIBI
undopmanmn 00
UrpOKax
(hyTOONBHBIX
KI1y0OB, B  TOM
qHCIe c
pUMEHEHHEM
meron  describe();
OpH  BBIOJHEHUU
3a7aHus Ha
HCCIIeIOBAaHUE
arperupyronmx
hyHKIMHA.
Ipakmuueckas:
OpH  BBIIOJHEHUU
3aJaHiii, B TOM
qHCIe
CaMOCTOSATEIBHBIX U




HCCIIEIOBATENbCKHX
MPAKTHYECKUX
pabor.
Kommynuxayuonna
4. ydacTHe  BO
(hpoHTaTHHOM
Oecene o
00CYXICHUIO
JIOMAIIIHET o
3aiaHus  (Mozenb
ypoka -
«IepEeBEPHYTOC
o0y4eHue»).
Pegnexcusnas:
3aMoNHeHUE  JIMCTa
pediekcur B KOHIIE

ypoka

3.7

OnucarenbHas
CTAaTUCTHKA

Meroasl  info,
describe, min,
max, mean,
YCIIOBHS
¢dunpTpanmu
IaHHbIX,
CTaTHCTHKA [0
KaTeropHaIbHBI
M mapamerpam,
¢bunbTpanus
IaHHBIX,
CTaTHCTUYECKH
€ METOIBI

Ananumuueckas:
IpU  BBINOJIHEHUHU
3alaHuI
[IPaKTUYECKON
paboThI Ha
MPUMEHEHNE
CTaTHCTHYECKUX
METOJOB, a TaKkKe
IpU  COCTABICHUU

3a/laHus Ha
CIIOXHBIE  YCIIOBHS
¢dunpTpanmu
JIAaHHBIX "
CTaTHCTHYECKUX
METO/IOB.
Ipaxkmuueckas:

TpA  BBINOJHECHUH
3aJaHNMN.

Kommynukayuonna
A:  y4acTHe  BO




(hpoHTaTHFHOM
00CYXICHUHU
MPOOJIEMHBIX
CHUTYyaIlHii, OTBETHI
Ha BOIPOCHI,
obcyxIeHne B
rpyrmnax.
Peghnexcusnas:
3aMoNHeHHE  JIMCTa
pediekcur B KOHIIE

ypoka

3.8

Buzyanuszanus 1aHHBIX

Buzyanuszanus
JaHHBIX,

MPEUM yILIECTBA
JauarpamMmm 51
rpaduKoB;
BUJIbI
Jrarpamm;
OMOINOTEKH
Pandas,
Matplotlib,
Seaborn;
IIOCTPOEHHE
rpaduKoB u
JrarpamMm C
IIOMOIIBK 3THUX
OMOIHOTEK,
meronsl  plot,
hist, scatter,
joinplot,
pairplot,
countplot

Ananumuueckasn:
pu BBIJICJIICHU U
MPEUMYIIECTB
BU3yaITU3aINH
JAaHHBbIX o nux
TabINYHOrO
MPE/ICTABICHUS.
Ilpaxkmuueckas:
IpU  BBINOJIHEHUU
MPaKTHYECKUX
3alaHUil B  MAaJIbIX
rpymmnax; pu
BBINOJTHEHUU
[IPaKTUYECKON
paboThI.
Kommynuxayuonna
A:  OTBETHl  Ha
BOIIPOCHI  y4IHTEIs,
(hpoHTaNBHOE
o0cyxeHne 134
o0cyxeHne B
MaJIbIX IpyTax.
Peghnexcusnasn:
3allOTHEeHNE  JIHCTa
pedrekcun B KOHIIE

ypoka




3.9

IIpoext
«HccnemoBanue
maHHBIX». YacTs 1

3.10

IIpoext
«HccnemoBanue
IaHHBIX». YacTe 2

OCHOBHEBIE
[OHSTUSA TEMBI
«AHanus
JTaHHBIX Ha
Python»

Ananumuueckas:
NpH  BBIOJHEHUH
3alaHuH o
UCCIIEIOBaHUIO
Jlaracera 0
(dyroonucrax,
TIOMCK
CTaTUCTHYECKHIX
XapaKTEepUCTHK
OT/IENBHBIX
MEPEMEHHBIX W HX
B3aMMOCBSI3EH,
MOCTPOEHHE
BU3yaITU3aINH
JaHHBIX.
lIpakmuueckas:
pu BBITNIOJIHCHU U
MPOEKTA.
Kommynuxamuenas
npu  00CYKJICHUU
JIOMAIITHEro
3a/1aHusl, npu
BBINOJIHEHUU
MpoeKTa B MAaJbIX
rpymmnax
Pegprexcusnas:
3aMojHeHne JIUCTa
pedrekcun B KoHIE

ypoka

3.11

IpoexT «Python ms
Data Science»

OCHOBHEBIE
[IOHATUSA TEMBI
«AHanmu3
JIAHHBIX Ha
Python»

Ananumuueckas:
IpU  TOCTPOCHUH
BHU3YyaJbHOM KapThl
3HAHUA MOAYJIA.
Ipakmuueckas:
IpU  BBINIOJHEHUH
TecTa 10 pasJeny.




Peghnexcusnas:
3aloNTHEHHE  JIACTa
pedIiekcur B KOHIIE

ypoka

4.
BBenenune B mammnHoe o0yyenue Ha Python
41 [Tonsatue u BUIBI HckyccTBeHHBl | Ananumuueckas:

MalIMHHOI' O O6y‘ICHI/Iﬂ H HUHTCIJICKT, Ipr CPAaBHUTCIILHOM
MO/IX O, aHaNu3e MOIXOJ0B:
OCHOBaHHBIN Ha | oOy4eHue c
IpaBujiax, Y4uTeiieM )51
MaIllMHHOE o0yueHue 0e3
o0y4eHue, YUUTENS; npu
ucTopus OTBETaX Ha BOIPOCH
pazsurus 1 B | u (hpoHTaTEHOM
urpax, cdepsl | o0CyxaeHIH
MPUMEHEHUSA BOIIPOCOB o
MAaIlIUHHOT O Mpe3eHTalNH.
00y4eHMs; Ilpakmuueckas:
o0ydeHne C | mpu  BBHINOIHEHUU
YUUTETEM, 3alaHuN
obyuyeHne 0e3 | mpaKTHUECKOM
yUHTEIs, paboThI.
3a1ada Kommynuxayuonna
perpeccuy, A:  OTBETBl  Ha
3a1ada BOIIPOCHI  y4IHTEIs,
KIaccuuKamy | ygactue BO
u, 3amava | GpoHTATHLHOM
KIaCTepH3alUK | OOCY)KICHHH  TpH
, OTOOp TAHHBIX | BBIOIHCHUH
st MOJIENH | 3aJaHUH.




MAaIIHHHOT O Peghnexcusnas:
00yueHus 3aMoJIHEHNE  JIUCTA
pedIiekcur B KOHIIE
ypoka
4.2 AHanus u Mamunaoe AHnanumuyueckas:
BU3yallM3alys JaHHBIX | 0OydeHue ¢ | mpu HoKCKe OTBETOB
Ha Python YUHUTENEM, Ha BOIPOCHI B XOJI€
(ToBTOpEHUE) MaIlluHHOE 00CYXKIICHHS
oOyuyeHue ©Oe3 | BBIMOJHCHHOTO
YUHUTETS, JIOMAIITHEro
3a1aua 3a/1aHus, npu
perpeccuy, BBITIOJTHEHUHN
3aj7a4a 3aJaHui
KiIaccupuKany | MpaKTUIeCKOM
u, 3a1ava | paboThL
knacrepuszauuu | [lpakmuueckas:
;  OMOJNMOTEKH | IpU  OOCYXKACHHH
Pandas U | BBIIIOJTHEHHOT'O
Matplotlib, JIOMAIITHETO
YTeHHE 3aJlaHus; npu
TaOJIMYHBIX (hpoHTaTBEHOM
JaHHBIX, ompoce u Oecene,
CTaTHUCTHYECKHA | IIPU  BBINOJIHEHUHU
¢ TIOKa3aTelH, | 3aJaHuil
[IOCTPOEHNE [IPaKTUYECKON
JarpamMm padoThI.
Kommynuxayuonna
s:  OTBETHl  Ha
BOIIPOCHI  y4HTEJIs,
y4yacrtue BO
(dhpoHTATBHOM
OOCYXKIIEHHH  IIpH
BBIMOJTHEHUU
3aJaHNMN.
Peghnexcusnasn:

3aII0JIHCHUEC JIMCTa




pedIrekcun B KOHIIE
ypoka

4.3

Bubnuorexu
MaITHHHOT'O 00yYCHUS

Mamunaoe
o0yucHHe c
yuaurenem u 6e3
YUUTENs,  €ro
MPEUMYIIIECTRA,
MOCTaHOBKA
emd W 3anad,
aHaJIn3
JIAHHBIX,
oOydatommasi |
TPECHUPOBOYHAA
BBIOOPKH,
3a/aya
perpeccuu,
3aaua
Kiaccuukany
M, TecToBas H
TPEHUPOBOYHAS
BBIOOpKa,
nepeody4eHue,
HeooOydeHue,
ONTHMAJbHAsI
MOJIENb, KpOCC-
BaJIUIAIHS;
Ooubamoreka
Sklearn, >tamnbl
MOCTPOCHHUS
MOJIeNU
MAIIUHHOT O
o0yueHns Ha
Python

Ananumuveckas:
OTBETHI Ha BOMPOCHI
(ananu3 BOIIpocoB U

HIOUCK OTBETOB)
(dhpoHTaTBHOM
Gecenpl; aHau3
rpad)uKoB MOJENCH
MAaIIUHHOTO
00y4eHus npu
BBIITOJTHEHHU U
3a/laHus
«IIpobemMbI B
00y4EHHH MOJIENNY.
Ipakxmuueckas:
IOMCK OTBETOB Ha
BOIPOCHI
(hpoHTaANBHOM
Oecenbl ¥ BOIPOCHI
yuutenst B Xoze
ypoKa.
Kommynuxayuonna
A:  ydacTHe  BO
(hpoHTATBHOM
Oecene 110
MaTepHaniam
IpeIBITYIIEro
ypoKa;, ydacTHe B
OOCYXKIEHHH  IIpH
BBITIOJTHEHHU
3a7aHus B

MUKpOTpyIIe 10
aHanmm3y TpaduKoB
MAaIIHHHOT O
00yUYeHHSI.




Peghnexcusnas:
3aMoTHEHHE JINCTa
pedIieKcun B KOHIIE

ypoka

4.4

JluneiiHast perpeccus

ITousarue
JIMHEHHOH
perpeccuu,
1LeJieBas
$ynxums,
JIMHEIHOE
yYpaBHEHHE,
TOMOCKEJACTHY
HOCTBb JJaHHBIX;
co3/IaHue
MOJIENH
JIMHEHHOMN
perpeccun  Ha
Python c
ITOMOIILIO
OMOIMOTEK
Pandas, NumPy
u Sklearn

Ananumuueckas:
aHaJIN3 padoTHI
MOJIE  JINHEHHOU
perpeccun (momoop
K03 HUIMEHTOB
JIUHENHHOT 0
ypaBHEHUSI c
HECKOJIbBKUMU
MIEPEMEHHBIMH);
aHam3 3aady,
MpEaACTABJICHHBIX
yuuTeneM, BbIOOp n3
HHX 3a1aq
perpeccuy; 3aiaHue
Ha aHanu3 rpaMKoB
U BBIOOp W3 HHX
TOrO, KOTOpBIH
COOTBETCTBYET
MOJIEJIN  JIMHEHHON
perpeccuy; aHau3
TOYeYHBIX rpadukjd
W BBIOOp Cpely HHUX

Habopa JIaHHBIX,
HNOAXOAAIMNX IS
pemieHust  3a7adu
JUHEHHON
perpeccum;
CO3JJAaHME  MOJEIHU
MAaIIHHHOT O
o0yueHus Ha
Python.
Ipakmuueckas:

pemerne 3amad (U3




TIPE/ICTaBICHHBIX
yduTeneM 3ajad) Ha

BBHIOOD Habopa
JaHHBIX (o
rpadukam),

MOOXONAIMINX IS
pelnieHus 3agauu
JIMHEHHOH

perpeccuw;
CO3JIJaHME  MOJEIH
MaIlIIHHOT O

o0yueHHs Ha
Python: MOJEND

npe/cKa3aHus 1eH
Ha  KBapTUpsl B
3aBHCHUMOCTH oT
Ppa3INYHBIX
apameTpoB.
Kommynuxayuonna
A:  ydacTHE€  BO
(hpoHTaTBEHOM
00CYKICHHH
OCHOBHBIX
BOIIPOCOB TEMBI —
nUHeHHas QyHKIus
u JIMHENHHOE
ypaBHEHHE,
KOTOpBIE yxKe
U3y4aIUCh B Kypce
MaTeMaTHKH;
oO0CyKIeHne 3amady
o rpaduKam.
Pedghnexcusnasn:
3allOJTHEHHE  JIACTa
pedekcun B KOHIIE

ypoka




4.5

Henunetineie
3aBHCUMOCTH

Co3nanue,
o0yucHHe u
OLICHKA MOJICITH
JTMHEHMHON
perpeccuu,
BU3YaJTU3AITHS
JTAaHHBIX Ha
Python;
HEJMHEWHbIE
(dhyHKIHH,
rpaduku
(hyHKIHH;
MOJTMHOMHAIBH
oe
npeoOpa3oBaHu
e JIMHEWHOU
perpeccun

Ananumuueckas:
CO3JIJaHAE  MOJICIH
JIMHEHHOH

perpeccuu Ha
OCHOBAaHUH MPOCTON
TaOIHIIBI c
JTAaHHBIMH 0
3apIarax
COTPY/AHUKOB,
HaxoNsIIMUXCsl  Ha
Ppa3HBIX
JIOJDKHOCTSIX;
HamnMcaHue Koja.
IIpakxmuueckas:

peleHre 3agad Ha
CO3JJaHUE  MOJIEIH
JINHEWHOU
perpeccun, OTBETHI
Ha BOIIPOCHI
yauTens
(oBTOpEHME
MaTepuaa
MaTEeMaTHKH);
BBITIONTHEHHE
3a/1aHus Ha
MOJTMHOMHAIBHYIO
perpeccuio,
HaIHCaHUe Kozia
IUIS  TIpeNICKa3aHus
3HAYEHUS HOBOM
MOJIEITBIO u
MIOCTPOCHHE
rpadukoB
WCXOMHBIX JTaHHBIX
1 MOZIETIHL.
Kommynukayuonna
A:  y4acTHe  BO
(hpoHTATHFHOM




00CYXIECHHH,
OTBETHI Ha BOMPOCHI
YUHUTES.
Peghnexcusnas:
3aloNTHEHHE  JIACTa
pedIiekcun B KOHIIE

ypoka

4.6

Knaccudukanmus.
Jloructuueckas
perpeccust

Knaccudukarm
H)
JIOTUCTHYECKAS
perpeccus,
JIMHEUHBIN
kiaccudukaTop
)
THITEPIUIOCKOCT
b, OuHapHas
Kiaccuukanm
ﬂ!
MYJIBTHUKIIACCOB
as
Ki1accuukany
s JIMHEHHOE
ypaBHEHHE,

KO3 GUIHUEHTHI
JIMHEIHOT 0
YpaBHEHHS,
pacronoxxeHue
TOYKHU
OTHOCHTEIIBHO
MPSIMOH,

OTCTYTI
00BEKTA;
CO3JIaHHE,
o0yueHne u
OIICHKA MOJIEIH
JIOTUCTHICCKOM
perpeccun

Ananumuueckas.:
MOUCK OTBETOB Ha
MpOOJIEMHBIC
BOIPOCHI U PEIICHHUE
3aga4 Ha JdTamne 2
ypoKa.
lIpakmuueckas:
OTBETHI Ha BOIPOCHI,
noadop MpHUMEpOB
3ama4

KaccuuKanum;
OTBETHI Ha
npoOJsieMHbIE
BOIPOCHI pH
00BSCHEHHH HOBOT'O
MarepHana;
peliieHne 3aja4 Ha
3aKperuICHHe

HOBOTO MaTepHaja
0 TEME; yJ9acTHE BO
(hpoHTATBHOM
pabore Ha sTame 3
ypoKa.
Kommynukayuonna
5 ydactue B
OOCYXIICHHH TecTa
u OCHOBHBIX
TTIOHSTHIA TEMBI;
OTBETHI Ha BOTIPOCHI
YauTeNs.




Peghnexcusnas:
3aMoTHEHHE JINCTa
pedIieKcur B KOHIIE

ypoka

4.7

Knaccudukarpms.
Jloructuueckas
perpeccust

Martpuia
OIINOOK,
METPUKH
KavecTBa
JIOTUCTHYECKOM
perpeccuu,
MOJICITb
JIOTUCTHYECKOM
perpeccun  Ha
Python

Ananumuueckas:
IIOMCK OTBETOB Ha
BOMPOCHI  YUHUTEIIS
npu  o0CYXIeHUU
METPUK  KadecTBa
JIOTUCTHYECKOM
perpeccuw;
CaMOCTOSITENLHOE
COCTaBJIEHHE
MOJIENH
JIOTUCTUYECKOUN
perpeccun ISt
MpeacKa3aHus
BEPOSITHOCTU B
ommwkaitmme 10 ner
HIIEMHYSCKON
Oone3Hu cepaua 1o
Pa3IHMYHBIM
MPHU3HAKAM.
Ipaxkmuueckas:
OTBETHI Ha BOTIPOCHI
YUUTENS;
CaMOCTOSITEIILHOE
COCTaBJICHHE
MOJEIN
JIOTHCTHYECKOMN
perpeccun IS
MpeacKa3aHus
BEPOSTHOCTU B
ommxkanmme 10 mer
HAIIEMHYSCKON
Oome3Hn cepama o




pa3IuYHBIM
MPU3HAKAM.
Kommynuxayuonna
4. ydacTHe  BO
(hpoHTaTFHOM
00CYyXICHUU
METPHK  KauyecTBa
JIOTUCTHUYECKON
perpeccum;
Peghnexcusnas:
3aroJHEHHE JINCTA
pedIiekcun B KOHIIE

ypoka

4.8

JlepeBbs pelieHui.
Yacrts 1

Hepeso
peLIeHuH,
OJICMCHTHI
JIepeBbEB
(xopeHs,
JIUCTHS),
rIyonHa
JepeBa,
JKaHBIN
aJTOPUTM,
aTpuoyT
pa30ueHus;
SHTPOMNHS,
dbopmyna
[Ilennona,
BEPOSATHOCTH,
KpUTEpUH
Jxunu

Ananumuyeckas:
IIOMCK OTBETOB Ha
BOIIPOCHI  YYHTEIIA
npu  o0CYXIeHUU
METpUK  KadecTBa
JIOTUCTUYECKOM
perpeccuu;
CaMOCTOSITEIILHOE
COCTaBJICHHE
MOJIEIN
JIOTUCTHYECKOM
perpeccun IS
TpeacKa3aHust
BEPOSITHOCTU B
ommkaimme 10 ger
HAIIEMHYSCKON
Oome3Hn cepama o
pa3IIMIHBIM
MPHU3HAKAM.
Ipakmuueckas:
OTBETHI Ha BOTIPOCHI
YAUTES;
CaMOCTOSITEIILHOE
COCTaBJICHHE




MOJEH
JIOTUCTHYECKOM
perpeccun IS
TpeICKa3aHus
BEPOSTHOCTH B
ommkaitimme 10 mer
HAIIEMHYECKON
Ooyie3HH cepma o
Pa3ITHYHBIM
MpHU3HAKAM
Kommynuxayuonna
sA:  y4acTHE  BO
(hpoHTATEHOM
00CYyKIeHHH
METPUK  KadecTBa
JIOTUCTUYECKOM
perpeccuw;
Pegrexcusnas:
3aII0JIHEHHE JINCTA
pedekcun B KoHIIE

ypoka

4.9

[epeBbs pelieHui.
Yacts 2

Ananumuueckas:
COCTaBJICHHE
alropuT™Ma
NPUHATUS PEUICHUH
(Ha mpumepe Urphl);
aHaIM3  y4eOHBIX
NPUMEPOB  JiepeBa
pELIeHuH.
Ipakmuueckas:
ydJacTHe B WIPE Ha
aHAM3 aAJIrOpUTMa
NPUHATUS PEUICHUN
c TIOMOIIIBIO
JIEpEBbEB,
HCCIE0OBaHNE
KpPHUTEPHEB




3¢ EKTHBHOCTH

pa30ueHus Ha
npUMepax.
Kommynuxayuonna
5: 00CyXIeHue TpH
BBIMOJTHEHUN
3a1aHui B
MUKPOIPYIITIE;
OTBETHI Ha BOMPOCHI
yauTens. Yuactue
BO  (hpOHTAIBHOM
00CYXKIICHUH.
Pegnexcusnas:

3aIOTHEHHE JTUCTA
pedIieKcur B KOHIIE

ypoka

4.10

IIpoekTt «Pemenue
3a/auu
KiaccuuKanumy

MamuHHoe
o0y4yeHue c
yUHTEIIEM,
3agaya
Ki1accuukany
u, METPHUKH
OLICHKH
KauecTBa
Kki1accuuKany
u; JTamsbl
pa3paboTku
MOJIEIH
MAIIHHHOT O
o0yueHwus,
aHan3
JTaHHBIX,
CO3/1aHne "
o0yueHne
MOJIEITH,
OLICHKA
3(hHeKTHBHOCT

Ananumuvecxas:
BBIOOp METO/I0B
pelIeHus 3aJauH.
Ilpaxkmuueckas:
BBITIOJTHEHHE
HPaKTUYECKOT O
3aJaHus 110
CO3/IaHHIO MOJIENH
MAIIHHHOT O
00y4eHus
Pegprexcusnas: B
XO0Jie TIO/IBENICHHUS
UTOTOB CO3JaHMS U
00y4YeHHST MOJEeTTH
MO.




u paboTsI
MOJIeITH

24)

Pa3nes 1. BBenenne B HCKYCCTBeHHbIH HHTEJIEKT

VYyamuecs JODKHBI 3HaTh MOHATHE WH(OpManuu,

pasnuure Mexay MOHATUAMU «MH(OPMAaLHSD, «TaHHbBIEY.

(12 v)

VYyamuecs 10KHBI YMETh:

MIPUBOJIUTH MPUMEPHI HHPOPMAIIMOHHBIX MTPOLIECCOB B
pHUpoie, oOIIeCTBE, TEXHUYECKUX CUCTEMAX;
CTPYKTYpPUPOBATh HHPOPMAIIHIO, BBIJIENISITh OCHOBHbBIE
MOHATHUS U B3aUMOCBSI3U MEXKIYy HUMU.

Pasznen 2. OcHoBbI NporpamMmmupoBanust Ha Python

VYuyamuecs: J0JKHBI 3HaTh:

NOHATUS «AITOPUTM», «HUCIIOJHUTEINbY, «CHCTEMa
KOMaH]1 UCTIOJIHUTEIIS;

OCHOBHbIE AJITOPUTMHUYECKUE CTPYKTYPBI:
ClleZIoOBaHUE, BETBIICHUE, LIUKJT,

peanu3ano OCHOBHBIX AITOPUTMUYECKUX CTPYKTYP B
BBIOPAHHOM $I3bIKE IPOTPAMMHUPOBAHMSL.

Yyainuecs J0KHBI YMETh:




® COCTaBJISATH AJITOPUTMBI JUISl PELLIEHUS MPOCTHIX 3a/1a4
B CJIOBECHOM (hopMe, Ha AITOPUTMHUECKOM SI3bIKE M Ha
BBIOPAHHOM $I3BIKE TIPOTPAMMHUPOBAHHS,

® BBINOJHATH TPACCUPOBKY AJITOPUTMA;

® [IpPOrpaMMHUpPOBATH HECJIOKHbIE JMHEWHBIE,
pa3BeTBISAIONIMECS WU IUKIMYECKUE aJITOPUTMbl Ha
BBIOPAHHOM $3BIKE POTPAMMUPOBAHUSL.
Pa3znen 3. Ananan3 nanubix Ha Python (8 4)
VYyanuecst 10JKHbBI 3HATh:

® TIOHATHUS «MOJENb», <«HUH(POPMAIMOHHAS MOJIENbY,
«MareMaTH4ecKasi MOJIeNbY», «IJaHHbIE», «OOJbIINE
JTAHHBIE, «CTaTUCTHUKAY, «omucarenpHas
CTaTHCTUKAY;

® Hranbl pa3pabOTKU U HCCIEIOBAHUS KOMITBIOTEPHOM
MaTeMaTH4eCKON MOJICIH.
VYyaiuecs 107KHbI YMETh:

® pEaTu30BbIBATH BBIYHCIICHUS onHcaTeIbHOM
CTaTUCTHUKH;

® CTpOUTh M HCCIEN0BAaTh IPOCThIE KOMIIBIOTEPHBIC
MH(GOPMAIIMOHHbIE MOJIENH.
Paznen 4. BeegeHue B MamIMHHOe O0y4YeHHMe Ha

Python (10 4)



Vyaniuecs J0IKHBI 3HATh:
® KJacCH(HKAINIO0 METOJIOB MAIIMHHOTO O0YYCHHUS,
® OCHOBHBIC AITOPUTMBI OOYUEHUS C YIUTEIIEM .
VYyamuecs 10KHBI YMETb:
® C03/1aBaTh PErPECCHOHHBIC MOJICIIH;

® BLIIIOJHATH IPOTHO3UPOBAHMC.

Conep:xanmne Kypca

B oromM pasmene  comepKHUTCS — TeMaTHYECKOE
IUIAaHUPOBAaHUE M TIEPEUYEHb IUIAHUPYEMBIX pE3YJbTaTOB
OCBOEHHS MPOTPAaMMBI (MTOTOB HM3Yy4EHUS OTACITBHBIX TEM),
paccuMTaHHBIC HA PACITUPEHHBIA yUeOHBIH TIJIaH.

[lepBoii  [OMONMHUTENBHOW  WEIBIO  HU3YYCHUS
pPacIIMPEHHOTO Kypca SBJISIETCS TOCTHIKEHHUE OOJIBIITUHCTBOM
YYaIIUXCsl MOBBIIIEHHOTO (IMPOYKTUBHOTO) YPOBHS OCBOCHHS
yueOHOro martepuana. Y4eOHUKH YpOBHs Ansi 7-9 KiaccoB
obecrieunBarOT HEOOXOAMMBIA [Jii OSTOrO0 Y4eOHBIH W
JTUJAKTUYECKUN MaTepuall.

Bropoit JIOIIOJTHUTEIbHOM LIETIbIO U3y4EeHUs

paCIMpCHHOI'0 KypcCa ABJSACTCA IMOATIOTOBKA YUalIUXCA K



OJIUMIIMAJaM, KOHKypcaM B OOJIaCTH aHaju3a JaHHBIX W
MAaITUHHOTO OOyUYeHHUS.

JlomoTHUTENbHOE Yy4eOHOE BpeMsi B PACHIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OTJAETCs IPAKTHUECKOH padore.
[Ipn pacmimpeHHOM BapuaHTe Y4eOHOTO IUIaHa OoJiblIast
gacTe (WM BCE) 3aJlaHUl MOYKET BBITIOJHATHCS BO BpPEMs
YPOKOB NOJT pyKOBOJICTBOM yuuTeisi. Ha yeMoTpenue yaures
KOJIMYECTBO YaCOB, OTBEICHHBIX HA OCBOCHHUE OTJEIEHBIX TEM
Y TIPOBEJICHHE TIPOCKTHBIX 3aHITHUH, MOXKET OBITh YBEITMYCHO
B 3aBUCUMOCTH OT BO3MOXXHOCTEH W  HHTEPECOB
00ydJaronuxcs.

Paznuune 6a30BOro ypoBHS OT YIiIyOJIEHHOTO Kypca
MPOSIBIISIETCSL B CTENEHH TJIYOWHBI M KadecTBa OCBOCHUS
TEOPETHYECKOTO MaTepualia U TIOJIYYCHHBIX MPAKTHYCCKUX

HAaBBIKOB.



TemaTuyeckoe IVIAHUPOBAHUE

Tabauna 5
Yruy0aeHHbIi BapMaHT y4eOHOI0 NJIaHA

No Tema KoauuecTrBo
4acoB

BBeHeHHe]BHCKyCCTBeHHbﬁiHHTeﬂHeKT

1 | BBeneHnue B HCKYCCTBEHHBIH 1
WHTEJJIEKT

2 | Ponb HCKyCCTBEHHOTO MHTEIUIEKTA B 1
YKU3HU YeJIOBEeKa: ATHKA U
peryaupoBaHUU
HToro no pazaeny 2

OcHoBbI porpammupoBanus Ha Python

3 | AITOpuUTMBI U UCTIOJTHUTEIIH. 1
CriocoO#bI 3a1mmcy aropuTMOB

4 | OOwue CBEIEHUS O A3BIKE 1
nporpaMmmupoBanus Python

5 Opranuzanus BBOJia U BbIBOJIA 1
JTaHHBIX
6 | AnropurmMuyeckas KOHCTPYKIIHS 1

«CIICOOBAHUC)




7 | [IporpaMMupoBaHHE JTMHEUHBIX 1
QJITOPUTMOB

8 | AnropurmMuveckasi KOHCTPYKIIHS 1
«BETBJICHUEY

9 | Ilonnas ¢popma BeTBICHHS 1

10 | [IporpammupoBaHue 1
Pa3BETBIISIFOIINXCS AITOPHTMOB.
YcnoBHBIM ontepaTop

11 | IlpocTsle u cocTaBHBIE YCIOBUS 1

12 | AnroputmMuueckass KOHCTPYKITUS 1
«moBTOpenuey. [IporpammupoBanue
LUKJIOB C 33/IaHHBIM YCIIOBUEM
MIPOIOKCHHS pabOThHI

13 | [IporpaMmMupoBaHue UKIIOB C 1
3aJJaHHBIM YHUCJIOM TIOBTOPEHUM

14 | IIpoekT «Pa3znuyHbie BApUaHTHI 1
MIPOrPaMMUPOBAHUS LIMKJIUYECKOTO
ITOPUTMa

15 | IIpoekt «Hauana 1
MIPOrPAMMHUPOBAHUS
HTroro mo pasneny 13

AHanu3 1aHHbIX Ha Python




16 | Hayka o nmansabiX. CTpyKTYpHI 1
JAHHBIX
17 | Pabota co cnmckamu Python 1
18 | bubmuoteku Python. bubmmorexa 1
Pandas
19 | Crpykrypsl ganubix B Pandas 1
20 | Crpykrypa nannbix Dataframe 1
21 | Ba3oBsle oneparuu ¢ Habopamu 1
JTAHHBIX
22 | OmncarenpHas CTaATUCTHKA 1
23 | Buszyanu3zanusi 1aHHBIX 1
24 | Tlpoekt «MccnenoBaHue TaHHBIXY. 1
Yacts 1
25 | Ilpoekt «MccnenoBaHue TaHHBIXY. 1
Yacts 2
26 | IIpoekt «Python mns Data Science» 1
(O600mIEeHNEe U CUCTEMATU3 AT
OCHOBHBIX TTOHSITHH TEMBI)
Hroro no pasneny 11

Beenenne B mammnHoe o0y4uenne Ha Python




27 | IloHsTre ¥ BUABI MAIUHHOTO 1
oOyueHus

28 | Ananu3 U BU3yaJM3alysl JaHHBIX Ha 1
Python (moBTOpeHUE)

29 | bubnMMOTEeKN MaIMHHOTO O0yYICHUS 1

30 | Jluneitnas perpeccus 1

31 | HenuHeliHbIE 3aBUCUMOCTH 1

32 | Kimaccuduranus. Jlornctuaeckas 1
perpeccus

33 | Kimaccudukarus. Jloructruueckas 1
perpeccust

34 | lepeBbs pemienuid. Yacts 1 1

35 | epeBbs pemenuid. YacTb 2 1

36 | IIpoekt «Pemenue 3anaun 1
KJ1acCU (UK
HToro no pazaeny 10
uToro 36




Oprann3anuoHHO-NeIarornyecKne ycJoBHUsi
peaqm3aiuu Kypca

Jlia peanu3anuu Kypca Ha OCHOBE IIPOIpaMMbl HEOOXOIUMO
HaJIN4YUC CICAYIOIINX KOMIIOHCHTOB!
® KOMITBIOTEPHOE pabouee MECTO YUUTETI,
noakmoueHHoe Kk cetu Wurtepuer (Wi-Fi umm mo
kabeto),
® [IPOEKIMOHHOE O0OpYyJOBaHHE WJIM HWHTEPAKTHUBHAs
JI0CKa C BO3MOKHOCTBIO JIEMOHCTPAIIAH TIPE3EeHTAINH;
® KOMIIBIOTEPHl MJIM HOYTOYKH, pACIOJIO)KEHHbIE B
KOMITBIOTEPHOM KJ1acce, A€ KX bl ydeHUK paboTaer
C YCTPOMCTBOM JIOO MHANBUIYATLHO, JIMOO B TIAapax;
® KOMIIBIOTEPHl WJIM HOYTOYKM Kak ydaliuxcs, Tak U
YUUTEINS JOKHBI ObITh HA OTEPAMOHHBIX CHCTEMax
Windows/MacOS;
® THUIIOBOE MPOrpaMMHOE OOecreueHue, MpPUMEHsIeMoe
o011e00pa3oBaTeIbHBIMU  OpraHU3alusIMU, BKIIOYas
MporpaMmy IJisi paboThl C JIEKTPOHHBIMH TaOIULIAMU
MS Excel;
® uHTerpupoBaHHas cpeaa paspaboTku (IDE) mis s3bika

nporpammupoBanus Python;



e Jupyter Notebooks — cpena pa3zpaboTku, Juist 3amycka

¢aitnoB u3 marepuasioB YMK ¢ xomMmIbroTepa UM U3

00JIa9HOTO XPAHMUITUIIIA.

Texuuueckue TpedoBanus k 110

[K wm HoyTOYyK Ha 6aze OC Windows, MacOS

CucremHbIe TpeOOBaHMS

Windows

Cucremnsie TpeboBanus MacOS

OnepalivoHHasl cucremMa
Windows 7 iy BeIIIe
[poueccop Intel® Core Duo
WJIM aHAJOTUYHBIA C YaCTOTOU
1,5 I'T'u vim BeIIIIE

2/4 T'b onepaTHBHOW aMSsTH
JUISL CUCTEM T10]] YIIPAaBJICHUEM
32/64-6uTtHoit Windows

e  OmnepanuoHHas cucTemMa
MacOS X 10.10 unu BbILIe

e T[Iporeccop Intel® Core Duo
WJIM aHAJOTUYHBIA C YaCTOTOM
1,5 I'T'; mimm BeIIIE

e 1.,5T'b onepaTuBHO MaMATH -
[Mpoueccop Intel® Core Duo
WJIM aHAJOTHYHBIA C YaCTOTOM
1,5 I'T't mimm BeIIIE

e 1,5T'b onepaTHBHOM maMsATH

e Paspemenue skpana 1024x768 wnu Oonblie
e Hasnne HHTEPHET-COCANHCHSI
e Heo0x0amuMo UCIIOIb30BaTh aKTyalbHbIE BEPCUH OTHOIO U3

crexytomux Opaysepos: Edge, Chrome, Safari, Firefox, Opera




®opmMbI aTTECTALUHA

Bce paszpensl mpennosiaratoT BBIIOJIHEHUE M 3alLlUTY
poeKToB. IIpoekTsl mo cBOEH IUAAKTUYECKON CYHIHOCTH
HalleJieHbl Ha ()OPMHUPOBAHUE CIOCOOHOCTEH, MO3BOJISIOMINX
3¢ deKTUBHO JeMCTBOBATh B peaIbHON )KM3HEHHON CUTYallUH.
Ob6nagas uMu, ydamiyecss MOTYT aJalnTUpPOBaThcs K
M3MEHSIOIINMCS YCIOBHSIM, OpPUEHTUPOBATHCS B
pa3zHoO0Opa3HbIX CUTYalUsIX, pad0TaTh B KOMaH/IE.

I[Ipu  pabore  Hax  NPOEKTOM  MOSIBISIETCS
UCKJTIOYUTENbHAs BO3MOKHOCTh (DOPMUPOBAHUS Y ydalIUXCs
KOMIETEHTHOCTH  paspemieHus  mpodseM  (IMOCKOJIBKY
00s13aTeNIbHBIM YCJIIOBUEM PpEIM3alMi METOJla NPOEKTOB B
LIKOJIE SIBJIETCS PEIIEHUE YJaluMcsl COOCTBEHHBIX PoOIeM
CpeACTBaMHU IIPOEKTa), a TakXe OCBOEHHE CII0CO00B
NEATeNbHOCTH,  COCTaBJIIIOIIMX  KOMMYHMKAaTHBHYIO U
MH(GOPMALMOHHYIO KOMIIETEHTHOCTH.

Kaxplii mpoekT mnpearnosiaraeT MoJIydyeHHE KaKoro-
mbo  mponykta. B mpeamaraemblx  IpoekTax — 3To
IIPOrpaMMHBII IPOIYKT, peIaloIuii Ty WM HHYIO 3a1a4dy. Ha
BBITMIOJIHEHUE TNPOEKTa IMpejuiaraeTcs 0a30Boe KOJIUYECTBO
4acoB, OJHAKO II0 YCMOTPEHHUIO YUHTENs, a TakkKe B

3aBUCHUMOCTH OT YMCHI/Iﬁ U HHTCpECa YUYCHHUKOB K TEMC



KOJIMYECTBO YacOB MOXKET ObITh yBenuueHo. KoHKpeTHbIe
PEKOMEHALINY JaHbl B MaTepUaiax MPOEKTHBIX 3aHITHH.
Takue mnpoektsl Kak «lccnenoBaHnue JaHHBIXY,
«Python mna  Data  Science», «Pemenue 3amaun
Kinaccuukanuu» Ha  YrIyOJEHHOM YpPOBHE  SIBIISIFOTCS
MEXIPEIMETHBIMU, B OTJINYUE OT MOHOIIPOEKTOB, YACTUYHO
BBITNIOJIHSAIOTCS BO BHEYPOUHOE BpEMs U TOJ PYKOBOJCTBOM
HECKOJIbKUX CHEIMAIMCTOB B PA3IMUHBIX O0JacTAX 3HAHMUSL.
Takue mnpoekTl TpeOyIOT OYeHb KBaTU(PUIMPOBAHHOM
KOOPJIMHAIIMM CO CTOPOHBI CIELUUATNCTOB U CIaKEHHOM
pabOTBl MHOTHMX TBOPYECKHUX TIpyHI. MexXnpenMeTHble
IIPOEKThl MOTYT OBbITh Kak HEOOJIbIIMMH, 3aTparuBarOlIUMU
IBa-TpPU TPEIMETA, TAK WM HANPAaBICHHBIMA Ha pEIICHUE
JOCTaTOYHO CJIO’KHBIX npooiem, TpeOyoLIX

COI[Cp)KEITGJ'IBHOfI HHTErpaiiy MHOTUX o0OnacTeii 3HaHMUS.
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