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OpobpeHa peleHem deaepanbHOro
y4eOHO-METOAMYECKOrO  0ObEeAMHEHMA
no obLemy 06pa3oBaHUI0,

(Mpotokon 5/21 o1 19.11.2021 r.)

HUCKYCCTBEHHBIV MHTEJIEKT
7—11 KJIACCEI
HPUMEPHAS PABOYASA ITPOT'PAMMA

IMosicHuTeILHAA 3aIIUCKA

[Tporpamma kypca «MCKyCCTBEHHBIH HWHTEIUIEKT»
cocrapneHa s 7—11 kmaccoB B COOTBETCTBUU C
tpeboBanusiMu DPI'OC ocHoBHOro o01ero o0Opa3zoBaHUs
(mpuxa3 Munnpocseuienus Ne 287 or 31 mas 2021 r.), ¢
Y4eTOM MPEEMCTBEHHOCTH IPOrpaMM Ha4aJIbHOI'0, OCHOBHOTO
u CpEeIHero o01ero oOpazoBaHus. [Tporpamma
npeHa3HauYeHa Il TPOAOIDKEHHsT OOydYeHHs OCHOBaM
UCKYCCTBEHHOTO MHTEIJIEKTa W OPHEHTHUPOBaHA Ha aHAIU3
JTAaHHBIX, BBE/IEHUE B MalIMHHOE OOydeHHe Ha yriIyOJICHHOM

ypoBHE. 3a TOCIETHUE IECATHUIIETHS BO MHOTHX OOJACTIX



HayKHM U UHAYCTPUU CTAJIM HAKAIJIMBATHCA OOJbIINE 0OBEMBI
JaHHBIX, @ TAK)X€ CTaJu Pa3BUBATHCA METOJbl MAIIMHHOTO
00y4eHus1, TO3BOJISIIOIINE U3BJIEKATh U3 3THUX JAHHBIX 3HAHUS
1 DKOHOMHUYECKYIO I10JIB3Y.

EnuneiM  conepkaHueM  KypcoB — 0a30BOro
yIIyOJIEHHOTO ypOBHEN ABIIAIOTCA OCHOBBI
nporpamMmmupoBanus Ha Python, ananu3 mansbeix Ha Python.
Jns yriyOieHHOro ypoOBHS HpOrpaMMoi IpeayCMOTPEHO
BBEJCHHE B  MalmMHHOe  oOyuyenue Ha  Python.
OcHoBomnonararonied  TeMOM  SBJISETCS  BBEACHHE B
nporpammupoBanue Ha Python. CdopmupoBannsie y
yUYaIIUXCsl 3HAHUS U YMEHHsI B 00J1aCTH TPOTrpaMMHUPOBAHUS
Ha Python Oynyr B janbHeiieM MCIONB30BaHbI IPH
U3yYeHUM aHaju3a JaHHBIX HA CTYNEHHM OCHOBHOTO OOIIEro
00pa30oBaHMs U MAIIMHHOTO OOYYEHMs Ha CTYIE€HU CPEIHErO
obmero oOpa3oBanus. Data Science — oaHa U3 CaMbIX
IPOTPECCUBHBIX 00JIaCTel B MPOrpaMMHMPOBAHUU CETOJHS, a
Python — camblii mOmyJISApHBIA M PacIpPOCTPAHEHHBIN SI3bIK,
MCIIONIb3YEMBIN JUIsl aHanmu3a JaHHbIX. He yauBuTensHo, 4TO
JIB€ 9TU 00JIaCTH 3HAHUN aKTUBHO U3Yy4aIOTCS U IPUMEHSIFOTCS
CHEeHUaJINCTaMHU JUIsl NTOCTPOECHMsSI NMPENUKTUBHBIX MOJEIEH,

BU3yalIM3alluul U pa60TBI C JaHHBIMH. Kpr IIO3BOJIUT



YYaIIUMCSl OCBOUTh OCHOBHBIC WHCTPYMEHTBHI pabOTHI U
IOPUCTYIIUTH K IIOCTPOCHUIO Mojieneil u pabote ¢ naHHbIMU. B
XOJIe OCBOGHHsI y4eOHOTO MaTepuana Kypca y Y4Yalluxcs
dopmupyeTcsi yCTOHYMBBIM WHTEpPEC K HM3YUYCHUIO JTaHHOU
TEMbl M 3aKJaJbIBacTcsi 0aza JJIs MPOJODKEHUS M3Y4CHUS
METOJIOB MAIIMHHOTO 00yYeHUs Ha CTYTICHH CPETHETO 00IIIero
o0Opa3oBaHusl.

[Tporpamma pa3paboTaHa B COOTBETCTBHH C OJHUM H3
JIUJIAaKTUYECKUX TIPUHITUIIOB — IPUHIUIIOM IPEEMCTBEHHOCTH.
CogepxaHue MNpOrpaMMbl HAaXOAUTCS B TECHOW CBS3H C
MaTepHaIoM U HA4aJIbHOTO 00IIero o0pa3oBaHus, a TaKxKe
ABJISACTCA HGO6XOI[I/IMBIM AJI1 IOCIICAYIOIICTO M3YUYCHHA Ha
CTYNIEHU CpelHero oomero oOpa3oBaHHs. DTO — JUHUS
s3blka TMporpamMMupoBanust Python, ocBoeHue koToporo
HauYMHAeTCd B OCHOBHOU IIKOJE€, W CKBO3Has1 JIMHUA
MaIIMHHOTO OOYYeHHs, OCBOCHHE KOTOPOTO HAYWHACTCS Ha
MPOTEACBTHUECKOM YPOBHE B HAUaIbHOW U OCHOBHOM IIKOJIE
U TIPOJIOJKAETCS Iajiee B CPEAHEH HIKOIe.

K 3aBepmenuto oO0ydeHUs: MO MpOrpaMMe ydaluecs
JOJDKHBI TMOHUMAThb AKTyaJlbHOCTh aHa/ln3da JaHHBIX, €TI0
OCHOBHBIE 00JacTM TPUMEHEHUS W METOJbl peaTr3aIuu.

[Iporpamma mpenmojaraer, 4YTo y ywamuxcs OyJeT



cOpMUPOBAHO LIEJIOCTHOE TMpPEIACTaBICHHE 00 aHalu3e
JAHHBIX, peaM3allud METOJOB aHajIM3a JAHHBIX Ha SI3bIKE
Python, ero cdepax mpumeHeHwus.

Jannplii Kypc omnupaercs Ha (QyHIaMEHTaJIbHBIC
TUAAKTUYECKUE  MPUHIUIBL, TaKhMe  Kak  MPAKTHUKO-
OpPUEHTUPOBAHHOCTb, Hay4HOCTb u JOCTYITHOCTb,
LIEJIOCTHOCTh M HENPEPbIBHOCTh, a TAK)XKE HWHHOBAIIMOHHBIE
METOABl  NPOOJEMHO-pa3BUBAIONIETO M CMEHIAHHOTO
00y4eHus, MPOrpaMMHO-TIPOEKTHOTO U HCCIEA0BATEIHCKOTO
MOJIX0I0B. B KOHIIE Ka)I0TO ypOKa MPUCYTCTBYIOT BOIIPOCHI
U 3a/JaHus, MHOTHE U3 KOTOPBIX OpPUEHTHUPOBAHBl Ha
KOJUIEKTUBHOE  00OCY)XJI€HUE, JUCKYCCHM,  BBIPaOOTKY
KOJUIEKTUBHOT'O MHEHMUS.

Ocoboe MecTo B pean3aliiil MporpaMMbl OTBOAUTCS
BHJICOJIEKIIMSIM, OHJIAMH-pecypcaM, TpeHaxkepam. Bce 310
co3laeT HeoOXonuMble ycioBUS 8 (DOPMUPOBAHMUS
CaMOCTOSITEJIBHOCTH B IUTAHWPOBAHUNU yueOHO
NeSITeIbHOCTH, B OpraHU3allMyd y4eOHOro COTpyJAHUYECTBA, B

pacnpeneneHud poJjied TPH pelieHWH YydeOHBIX 3amad |



npobnem. HeoTbemsieMoil 4YacTbi0 NpOrpamMMbl SBISETCS
NPOEKTHAS eI TEIBHOCT 00YYatOIIIXCS.

W3yuenne pa3nuyHBIX aCMEKTOB aHalu3a JaHHBIX
HO3BOJMUT CQHOPMHUPOBATH Yy YYalUXCA CIIOCOOHOCTh K
AQHAJIUTUYECKOW M MPOTHOCTHYECKOM aedrenbHocTH. [Tomck
OTBETOB Ha NMPOOJIEMHbIE BONPOCHI, pelieHNe TPOOIEMHBIX U
UCCIICIOBATEIIbCKUX  3a/JlaHUii, = MHTEIPUPOBAHHBIX B
coJepKaHue, HAIMPaBICHO Ha (OPMHPOBAHUE Y YyUAIIUXCA
LIEJIOCTHOTO CUCTEMHOI'O MBILIIEHHSI, KOTOPOE MO3BOJUT UM
OLIEHUTHb C(OPMHUPOBAHHBIM KPYI' INOCTOSHHBIX HHTEPECOB U
OCYILIECTBUTH OCO3HAHHBIN BBIOOD JAJIbHENIIEeH
00pa3oBaTeNbHON  TPAGKTOPHUM U NPOQECCHOHATBHOTO
caMoOIIpe IeJIeHus!.

Hesas n 3agaum kypca. ['1aBHas nenb Kypca — J1aTh
yuyammmMcsi 0a30BOe TNpeJCTaBIeHHE 00 aHAIM3€ JaHHBIX U
peamu3aliii  OCHOBHBIX METOJIOB aHalM3a JIaHHBIX |
MallMHHOTO 00ydeHus Ha s3blke Python, mo3HakomuTh C

TepMI/IHOHOFHeﬁ HCKYCCTBCHHOI'O MHTCIIJICKTA W HAYYUTb



IIPUMEHATE HCEKOTOPBIE H3 €ro METOAO0B JId PEIICHUA
IMMPAKTUYCCKUX 3aaaY.

IleneBasi ayauropusi Kypca. Yuamueca 7-—9
KJIaCCOB 06Ie06pa30BaTEJIbHEIX MKOJ.

Mecro Kkypca «VICKyCCTBEHHBI HWHTELUIEKT» B
yueOHOM 1aHe. Ypoku Kypca «VCKyCCTBEHHBINH HHTEIIEKT»
MOryT HIpoBoAMTBCA B 7, 8 m 9 Kiaccax B KadecTBe
BHEYPOUYHOH JEATEIbHOCTH (BO3MOXKHBIE bopmBbr:

(dakynbTaTUB, KPY>KOK U IIpOUEE).

LleHHOCTHBIC OPHMEHTHPBI COEPKAHUA U
peaju3anu NporpaMmbl

Conepxanue IPOrpaMMBI HOCHT
MEXIUCIUIUIMHAPHBIN XapakTep. EcTecTBeHHBIM 00pa3zom
BBITJIATUT €r0 BO3MOXKHAsh HHTErpauus ¢ AUCHUIUIMHAMH
npenMeTHo obmactu  «Martematuka M MHQOpMAaTHKa».
Pa3BuTtHe noruueckoro U ajropuTMHUECKOrO MBIIICHUS,
OCYIIECTBIIIEMOE Ha YPOKax MO 3TUM AUCLUILIMHAM, CITYXKHUT

3amaue popMupoBaHUs HEOOXOIUMOW OCHOBHI, Ha KOTOPOHl B



nanpHelmeM OyAeT OCYLIeCTBIEH NEepexo] K MallMHHOMY
00yYEeHHIO Ha CTYIIEHU CPEIHEro 00IIero oopa3oBaHus.

Yepes ucnonap30BaHKUE Pa3IMYHbIX 1aTACETOB U aHAIIN3
JAHHBIX CUHTE3UPYIOTCS 3HAaHUS M YMEHHS Yydalluxcs,
MOJTy4eHHbIE UMHU Ha ypokax reorpaduu, GU3nku, OUOIOruu
U JIpyTHX.

Heorsemnemoit 4acTpl0  MpPOTpaMMbl  SBIISIETCS
peanuzanus MNPOEKTHOro meroda oOyueHus. [Iporpammoii
MPEAYCMOTPEHO  BBIIOJHEHHE TaKUX  IPOEKTOB  Kak
«CTaTUCTUYECKUH METOJ aHajln3a MaHHBIX», «Pa3inyHble
BapUAHTHl MPOrPAMMHUPOBAHMS ITUKINYECKOTO aJTOPUTMaY,
«Hauana mporpammupoBanus Ha Pythony. [IpoekTsl o cBoeit
TUAAKTHYECKON CYIIHOCTH HaleleHbl Ha (QOpMHpPOBAHUE
CIIOCOOHOCTEH, MO3BONSIIOMINX 3(PPEKTUBHO NEHCTBOBATH B
peanbHO# Ku3HeHHOW cuTyauuu. OOnamas UMM, ydariuecs
MOTYT aJanTUpPOBaTbCA K H3MEHSIOMIMUMCS  YCIIOBHUSM,
OpPUEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYallUIX, paboTaTh B
KOMaH/IE.

[Tpu pabore HaJl MPOEKTOM MOSABJISIETCA
UCKITIOYUTENbHAS BO3MOXKHOCTD (DOPMUPOBAHUS Y YHALTUXCS
KOMIETEHTHOCTH  paspelieHus  mpodieM  (TIOCKOIBbKY

00s13aTeNIbHBIM YCIOBUEM pCain3alliid METOAda ITPOCKTOB B



IIKOJIE SIBJISICTCS PEIICHUE YYallMMCsi COOCTBEHHBIX MTPOOJIeM
CpeICTBAMU TMPOCKTa), a TaKKe OCBOCHUE CIIOCOOOB
NCSTCIbHOCTH,  COCTABJIAIONIMX  KOMMYHUKATHBHYIO U

MH(OPMALMOHHYIO KOMIIETEHTHOCTH.

I[Inanupyembie pe3yabTaThbl OCBOEHHS Y4eOHOTO
Kypca

®I'OC ycranaBiuBaeT TpeOOBaHMS K pe3yjibTaraM
OCBOEHHUSI OOYy4arolMMHUCS OCHOBHOW 00pa3oBaTeiIbHOM
IpOrpaMMbI CPEJHEro OO0IIero oOpa3oBaHUS: JIMYHOCTHBIM
pesynbraram (Tabnuna 1); MeTanpeMETHBIM pe3ysbTaTaM

(Tabnuma 2); mpeIMeTHBIM pe3yJsibTaTaM (Tadymmna 3).

Taoéauna 1
JIM4HOCTHBIE Pe3yJbTAThI

Tpedosanue ®I'OC! YeM J0CTHrAETCS
JIngHOCTHBIE PE3YIIBTATHI, Pazpensr
obecrneunBaromue agantanuo | «BBeneHue B
oOyyarormierocs K HCKYCCTBEHHBIN
M3MEHSIOIINUMCS YCIOBUSIM WHTEIUIEKT?,
COIMAIIBHOW U MIPUPOTHOMN «OcCHOBBI
CpEe.Bl: MporpaMMHUpOBaHUs Ha

Pythony,

! TIpukas Munnpocsemenus Ne287 ot 31 mas 2021 r.



yMEHHE pacro3HaBaTh
KOHKPETHbIE IIPUMEPBI
MOHSTHS 110 XapaKTEPHBIM
IIPU3HAKaM, BBIIIOJIHSTD
orepaiy B COOTBETCTBUHU C
OIpe/IeIIEHUEM 1
MPOCTEUIIIUMHU CBOMCTBAMHU
HOHSTHSI, KOHKPETU3UPOBATh
MOHSTHE MTPUMEPaMH,
UCII0JIb30BaTh IIOHATUE U €TO
CBOICTBa MPU pEUICHUH
3a/1a4, a TaKXKe ONepUpoBaTh
TEPMHUHAMH U
IPEJICTaBICHUSMU B 00J1aCTH
KOHIENINH YCTOWYUBOTO
pa3BUTHA

«AHanM3 TaHHBIX HA
Python», «BBenenue B
MalIMHHOE 00y4eHHe Ha
Python»

[{leHHOCTH HAYYHOTO
MO3HAHUS:

OBJIaJICHUE OCHOBHBIMU
HaBBIKAMU
HCCIIEI0BATENIbCKOM
NesTeTbHOCTH, YCTAHOBKA HA
OCMBICIICHUE OTIbITA,
HaOJII0/IEHUH, TIOCTYIIKOB U
CTpeMJICHHE
COBEPIIICHCTBOBATH My TH
TOCTHKEHUS
WHIMBUIYITBHOTO U
KOJUIEKTUBHOTO
OyraromoTyqus

Pasnensr «Anamus
naHHbIX Ha Pythony,
«BBenenre B MammmHHOE
oOyuenue Ha Python»




Taoauua 2
MeTtanpeaMeTHbie pe3yJibTAThI

TpedoBanne ®I'OC

Yem gocTHraerca

YMeHue
CaMOCTOSTENIEHO
IUTAHUPOBATH My TH
JOCTHOKEHUS 11eJH, B
TOM YHCIIe
JIbTEpPHATUBHBIE,
OCO3HAaHHO BBIOMPATH
HaunOosnee 3¢ (heKTuBHBIE
CIOCOOBI peLICHUS
y4eOHBIX U
MIO03HABATENBHBIX 33/1a4.

[IpoekTHbIe 3a1aHms

YMeHue o1leHUBaTh
HpaBI/IJ'II)HOCTB
BBITIOJTHEHUS Y4eOHOM
3aJa4d, COOCTBEHHEIE
BO3MOXKHOCTH €€
pelieHus.

Pa3nen «AHanu3 naHHBIX Ha
Python»




YMeHue onpeaensiTh
MIOHSTHS, CO3/]aBaTh
0000111eHMS,
yCTaHABIINBATh
aHaJIOTHH,
KJIaccu(uIupoBaTh,
yCTaHABIIMBATh
MPUYUHHO-
CIIEICTBEHHEIE CBSI3H,
CTPOUTH JIOTUYECKUE
paccyXJIeHus,
YMO3aKTFOYCHHUS
(MHIIyKTUBHBIE,
JETYKTUBHBIE U 110
aHaJIOTHH) U JIeJIaTh
BBIBO/IBL.

Pa3znen «Ananus naHHBIX HA
Python»

YMeHune co3aBarb,
MPUMEHSITH U
npeoOpa3oBHIBATH
3HAKH U CHMBOJIBI,
MOACJIIN U CXEMBI I
pelieHus yueOHbIX U

IIO3HABATCJIbHBIX 3ajJ1a4.

Pa3znen «Ananu3 naHHBIX HA
Python»

dopmMupoBaHue U
pa3BuTHe
KOMIIETCHTHOCTH B
obnactu
nucrojp3oBanusg UKT

(UKT-xoMIieTeHIIH M ).

Pa3nen «AHanu3 naHHBIX Ha
Python»




Taoauna 3

Hp €IMETHDLIC PE3YJIbTATDbI

TpeooBanue ®I'OC Yem nocruraercs
dopmMupoBaHUE Paznenst
nH(POPMAITMOHHON 1 «OcHOBBI
QITOPUTMHUYECKON KYJIbTYPhl, | MPOrpaMMHpPOBAHUS HA
dhopmupoBaHue Python»

MMpEACTABJICHHUA O KOMIIBIOTEPC

KaK YHHBEpPCATbHOM
YCTpOHCTBE 00paOdOTKH
uH(pOpMAIINH, Pa3BUTHE
OCHOBHBIX HABBIKOB 1 YMCHI/Iﬁ
HCIIOJIb30BAHUS
KOMITBIOTEPHBIX YCTPONCTB.

«AHaIM3 JaHHBIX HA
Python»

dopMupoBaHUE
MpeACcTaBiIeHUsT 00 OCHOBHBIX
M3Yy4aeMbIX MMOHATUSIX
(nHbOpMAIHS, ATOPUTM,
MOJIeTIb) U UX CBOMCTBAX.

Paznenbr «OcHOBBI
IPOTPaMMHUPOBAHUS HA
Pythony, «Ananu3
naHHbIX Ha Pythony,
«BBenenue B MaltmHHOE
oOyudenue Ha Python»

PasButne anroputMu4eckoro
MBILUIEHUS], HEO0XO0AUMOTO
U1 Ipo(hecCUOHaTBbHOM
JesITeTIbHOCTH B
COBPEMEHHOM OOIIECTBE;
pa3BUTHE YMEHUH COCTaBUTh
U 3aIlucaTh aJlTOPUTM IS
KOHKPETHOTO UCTIOJHUTEIIS;
(dbopmMupoBaHue 3HaHUN 00

Pa3nensl «Ananus
naHHbIX Ha Pythony,
«OCHOBBI MAIITUHHOTO
00y4eHUsD




AITOPUTMHUYECKUX
KOHCTPYKUHUSX, JJOTHYECKUX
3HAYEHUSX U OlepalusiX;
3HAKOMCTBO C OJJHUM H3
SI3BIKOB TPOTPAMMHUPOBAHUS U
OCHOBHBEIMU
AITOPUTMUYECKUMHU
CTPYKTypaMu — JIMHEHHOM,
YCJIOBHOW U IIMKIIMYECKOM.

dopMHUpOBaHHE YMEHHIA
dhopManm3anuu u

CTPYKTYPHPOBAHUS

uHpOpMALINY, YMEHHS

BBIOMPATh CIIOCO0 Paznenbr «OCHOBBI
MIPEJICTABJICHUS TaHHBIX B MPOrpaMMHUPOBAHHS HA
COOTBETCTBHH C Pythony, «Ananu3
IIOCTaBJICHHOM 3a7a4en naHHbIX Ha Pythony,
(Tabnuipl, cXemsl, TpaduKH, «BBenenne B MallIMHHOE
Jarpammabl) C oOyudenue Ha Python»
HCIIOTh30BaHUEM

COOTBETCTBYIOIIUX

MPOTPaMMHBIX CPEICTB
00paboTKH JaHHBIX




®opmupoBaHe HABBIKOB U
yMeHui 0e30macHoro u
eJIeCO00pPa3HOTo MOBECHUS
IIpu padoTe ¢
KOMITBIOTEPHBIMH
nporpaMMaMH U B CETH
WuTtepHeT, yMeHHs COOII0IaTh
HOPMBI HH(POPMALIMOHHOM
3THKHU U IIpaBa

Pa3nen «BBenenue B
HCKYCCTBEHHBII
HHTEIUIEKT)




Y4eOHO-TeMaTHYECKHUI IVIAH

B pasgene npuBoauTCs BapuaHT IUIAHUPOBAHUA,
KOTOpBI paccuuTaH Ha yriyOJeHHBIH BapHaHT y4eOHOTro
IJIaHa.

IlepBoll  [ONOJIHUTEIBHOM  LIEJIBIO U3y4EHUS
PacUIMPEHHOT0 Kypca SIBISETCS JOCTHKEHHE OOJNBITMHCTBOM
y4YaIUXcs NOBBIIIEHHOTO (MPOyKTUBHOTO) YPOBHS OCBOCHHS
ydueOHOro marepuana. Y4eOHHKHU Ui YpOBHS 7—9 KIlaccos
o0OecrieunBarOT HEOOXOJUMBIM JJIsi ATOr0 Yy4eOHBIM WU
JIAJTAKTUYECKUN MaTepHall.

Bropoit JONOJIHUTEIbHON EeIbI0 U3YyYCHHUS
pPaCHIMPEHHOr0 Kypca SBISETCS MOArOTOBKA YYalllUXCS K
OJIUMIIMAZaM, KOHKypcamM B 00JIaCTH aHaluW3a JAHHBIX H
MaIIuHHOTO 00YyYEeHUSI.

JlononHuTtenbHOe y4eOHOE BpeMs B PAaCHIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OT/aeTCsl MPaKTHUUECKO# paboTe.
[Ipu pacuiupeHHOM BapuaHTe y4eOHOro IIaHa OoJblas
yacTh (MM BCE€) 3aJaHUIl MOMKET BBIIOJHATHCS BO BpEMs

YPOKOB IIOJT PyKOBOACTBOM YUYHUTEIIS.



Paznuyne 6a3oBoro ypoBHs OT yriyOJIEHHOTO Kypca

MMPOsABIACTCA B CTCIICHU I‘HYGI/IHBI 1 KadeCTBa OCBOCHUIA

TCOPCTUUCCKOTO MaTcCpuajla U IOJYYCHHBIX IMPAKTUYCCKUX

HaBBIKOB.

TemaTH4yeckoe INIAHUPOBAHUE C ONPEACICHUEM
OCHOBHBIX BH/10B y‘l€6HOI71 ACATCJIBbHOCTH

Taoauua 4

«HcKycCTBEHHBIH HHTEJJIEKT

HaumenoBanue Kparkoe Buab1 yueonoii
TEMBbI coaecpkanue ACATCJIbHOCTHU
1.
BBenenne B U1 u MO
1.1 Beenenue B matmuaoe | [IporuosupoBa | Anarumuueckas:
o0yueHHe HUE, aHaJIu3, IMOMCK OTBETOB Ha
oOyueHue, BOTIPOCHI  yUHUTEI,
JIAaHHBIE, CaMOCTOSTENbHBII
NPU3HAKH, MOUCK HH(pOpMAIHK
AITOPHTM, npu peleHnu
HUCKYCCTBEHHBI | MMOCTABICHHBIX
W MHTEITIEKT, 3a1ad.
MAaITHHHOE Kommynurkayuonna
oOyuenwe, data | s: KOMaH/IHast
science. pabora, OTBETHl Ha
BOIIPOCHI  yYUTEI,
UTPOBast IPAKTHKA.
IIpaxmuueckas:.

ydacTue B UIPE,




pabora ¢ HTpOBBIM
TpEHaXepOM.
Pegrexcusnas:
pedirexcus
METOZIOM «6 TSI

12 Pois cKycCTBEHHOTO Oruka NN, Ananumuyveckas:
MHTEJJIEKTa B XKU3HU 3THYIHOE MOUCK OTBETOB Ha
YeNoBeKa: ITUKA U MIpUMEHEHUE BOMPOCHI  yUUTEI,
peryinupoBaHue nn, CaMOCTOSTEIbHBIN

OTBETCTBEHHOC | MOMCK MH(opManuu

b U, pu peleHnn

peryJupoBaHHe | MOCTABICHHBIX

nn. 3a7ad.
Kommynukayuonna
FR KOMaH/IHast
pabora, OTBETHl Ha
BOIIPOCHI YUHUTEIS.
Ilpakmuueckas:
pelieHue Keiica,
y4JacTHe B UIpe.
Pegrexcusnas:
OTBETHI Ha
KOHTPOJIbHBIC
BOTIPOCHI

2.
OcHoBbI f13b1Ka porpammupoBanust Python

2.1. ANTOPUTMBI U Ucnonuurens, | Ananumuueckas:
HCTIOTHUTEIH. AITOPUTM. MIONCK OTBETOB Ha
Crioco0sI 3amucu Croco0sr BOTIPOCHI  yUUTEI,
AITOPUTMOB 3aMmcu CaMOCTOSATEIIbHBIN

AITOPUTMOB: oNCK MH(pOopMaImm
CIIOBECHBIH, npu peleHnu
MIOCTPOYHBIH, MOCTaBJICHHBIX
610K-cxeMa, 3ajad.

IIporpaMma. Kommynurxayuonna

s pabora c




JIuneiinsli, HUTPOBBIM
PAa3BETBISIONIN | TpeHAXKEPOM.
Wcs u Ipaxmuueckas:
LMKJITHYECKHUI OTBETHI Ha BOTIPOCHI,
AITOPUTMBL. pemeHne
TIpeUIaraeMbIX
3aJaHUA Ha SI3BIKE
MIPOTPaMMHPOBAHHS
Python.
Pegrexcusnas:
3aI0JIHEHHE JIMCTA
pediiekcuu
2.2 OO01ue cBeAEHNS O Uctopus s3bika | Ananumuueckas:
SI3BIKE Python, IIONCK OTBETOB Ha
MIPOTPaMMHPOBAHUS KOMIIJIUPYEM | BOTIPOCHI  yUHUTEINS,
Python BlE U CaMOCTOSITEJILHBIN
HHTEpHIpeTHpye | MOUCK MH(pOpMAIH
MBI€E SI3BIKH, npu peleHnn
JOCTOMHCTBA M | IOCTaBIEHHBIX
HEJOCTATKH 3a1a4.
Python. Kommynurxayuonna
ITonsarue ER pabota B
JAHHBIX, THOBl | KOMaHAax © (WIN)
JIAHHBIX HHUBUIYAIBHO.
LeJbIe, Ipaxmuueckas:
BEIIICCTBEHHBIC | OTBETHI HA BOIPOCHI,
U CTPOKOBEIE. pereHne
TTonstue MpeuIaraeMbIX
TIEPEMEHHOM, 3aJJaHUA Ha SI3BIKE
pa3HUIa MEXIY | MporpaMMHpOBaHUSL
nepemennoii u | Python.
KOHCTaHTOM. Pegnexcusnas:
3aI0JIHEHME JIMCTA
pebaexcun
2.3 Opranuzauus BBoAa U OyHKIMS Ananumuyveckas.
BBIBOJA JAHHBIX print(), IIONCK OTBETOB Ha

paBuiia €¢

BONPOCHL  y4UTECIIA,




UCIIONIb30BaHMS | CAMOCTOSITEIIBHBIH
. OmuOku npu | mouck MHGOPMAIN
UCIIONIb30BaHUHU | IpH pereHnu
¢GbyHKIHN MTOCTaBJICHHBIX
print(). 3azad.
Tunsl gavsbX: | Kommynuxayuonna
int, float, str. A pabota B
[IpuBenenne KOMaHJaxX W (WiIH)
THIIOB C WHAWBUIYAIBHO.
TIOMOIBIO Ipakmuueckast.
COOTBETCTBYIO | OTBETHI Ha BOIIPOCHI,
mux GyHKIMHA | penreHue
(int(), float(), npeIaraeMbIx
str()). @yHkuMsA | 3a7aHuii Ha SI3bIKE
type(). MPOrpaMMUPOBAHUSI
Omnepatop Python.
npucBauBaHui. | Pegiexcushas:
[IpaBuna 3allOTHCHHE JIUCTA
MMEHOBaHU pedexcun
TIepEeMEHHBIX.
DyHKUHS
input(),
npaBuia ee
UCTIONIb30BAHUS
Heo6xoaumoct
b IPUBEICHUS
LIEJIOYHCIICHHBI
X JTAaHHBIX K
TUIY int mocie
BBOZA
24 AnropuTMudeckas Tunsl navHBIX | AHarumuyeckas.
KOHCTPYKIIUS B Python, MOUCK OTBETOB Ha
«CJIEZIOBAHUE» apuMeTHYecK | BOIPOCHI  YUHTEIs,
W€ OnepaTophl, | caMOCTOSITENbHBIN
JEHCTBUS C MOUCK MH(OpPMAIUU
MIEPEMEHHBIMH. | TIpU peleHun

Anropurm,




BUJIBI MOCTaBJIEHHBIX
QITOPUTMOB, 3ajau.
0COOEHHOCTH Kommynuxayuonna
JMHEHHOTO A pabota B
aIToOpuTMa, KOMaHJaxX W (WIH)
610K-cxema. WHIUBHUIYAJIBHO.
Biok-cxema Ipaxkmuueckas:
JMHEHHOTO OTBETHI HA BOTIPOCHI,
JITOpUTMa. penieHue

npeIaraeMbIX
3alaHuil Ha A3BIKE
POrpaMMHUPOBAHUS
Python.
Pegrexcusnas:
3allOJIHEHHWE  JIHCTa
pebaekcuun

2.5 [IporpammupoBanue biok-cxema Ananumuueckasi:

JIMHEHHBIX aTOPUTMOB | JTMHEHHOTO MIOUCK OTBETOB Ha
aIropuTMa. BOMPOCHI  yUUTEI,
IIporpaMmMupoB | caMOCTOSITENbHBIN
aHue MOUCK MH(OpPMAIIU
JIMHEHHBIX npu peleHnu
ITOPUTMOB, MOCTABJIEHHBIX
apudmernyeck | 3amad.
ue onepatopsl, | Kommynuxayuonna
TepeMeHHbIe Fx pabora B

KOMaHJax W (WiIn)
WHJIUBHIYJIEHO
Ilpakmuueckas:

OTBETHI Ha BOIIPOCHI,
peleHue
npesIaraeMbix
3aJJaHUA Ha SI3BIKE
MPOrpaMMUPOBAHUS
Python.
Peghnexcusnas:
3all0JTHEHWE  JIHCTa
pediiekcuun




2.6 AnropurMudeckas PasperBmstomu | Ananumuueckas:
KOHCTPYKILUS WCSl AITOPUTM, | ITOMCK OTBETOB Ha
«""BETBIICHHE» 610K-cxema BOIPOCHI  yUYHTEJIs,

BETBJICHHS, CaMOCTOSITETbHBII
OIIepaTopEl HOMCK MH(pOpMAaHU
CpaBHEHUSL. pH pelLICHUH
VYcioBHBIE MOCTaBJICHHBIX
oreparTopHl if, 3am1ad.
if-else, Kommynuxayuonna
paBuiia s pabora B
3aIMCcH KOMaHgax " (Win)
YCIIOBHBIX WHIIUBHYAJIBHO.
OIIEPaTOPOB. Ilpaxmuueckas.
OTBETHI Ha BOTIPOCHI,
perieHne
npeIaraeMbIx
3aJaHUIl Ha S3BIKE
HPOrPaMMHPOBAHHUS
Python.
Peghnexcusnas:
3alloJIHEHHE  JICTa
peduiekcuu
2.7 [onHas ¢popma Brox-cxema Ananumuyveckas.

BCTBJICHUA

BETBJICHUS.
ITonnbrit
YCIIOBHBIN
oreparop,
TIpaBuiIa
3arcu
TIOJTHOTO
YCIOBHOTO
oreparopa

MIOUCK OTBETOB Ha
BOTIPOCHI  yUUTEI,
CaMOCTOSATEIEHBIN
MOWCK MH(pOpMAaIn
npu peleHnH
MTOCTaBJICHHBIX
3amad.
Kommynurxayuonna
A pabora B
KOMaHgax W (WiIn)
WHAWBHIYANBHO.
IIpakmuueckast:
OTBETHI HAa BOIPOCHI,
peleHue
peagaraeMbix




3aJaHUi Ha s3bIKE
POrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aIl0OJTHEHHE JINCTA
peduekcun

2.8

[IporpammupoBanue
Pa3BETBIIAIOLINXCS
QITOPUTMOB.

VY cn0BHBI onepaTop

IIporpammupos
aHue
JIMHEWHBIX
ITOPUTMOB,
apudmMeTHyecK
Ue OIepaTopsl,
NIEpEMEHHEBIE

Ananumuueckasi:
MIOUCK OTBETOB Ha
BOTPOCHI  yUUTEII,
CaMOCTOSTENBHBII
MOUCK WH(OpPMAIIU
npu peleHuH
MTOCTaBJICHHBIX
3am1ad.
Kommynuxayuonna
s pabota B
KOMaHJaxX W (WJIn)
WHAWBUIYAIBHO.
Ilpakxmuuyeckas:
OTBETHI Ha BOTIPOCHI,
pelieHue
npesIaraeMbIX
3alaHuil Ha A3BIKE
MIPOrPaMMUPOBAHHS
Python.
Peghnexcusnas:
3allOTHCHAE JIUCTA
pedekcun

29

IIpocTeie u cocTaBHbBIE
yCIJIOBUS

PaszBerBnstonu
JCSL aJICOPUTM,
OJI0K-cxeMa
BETBJICHUS.
Jlornaeckue
onepaTophl,
COCTaBHEIC
YCIJIOBUSL.

Ananumuueckas.
IIOMCK OTBETOB Ha
BOIPOCHI  yUUTEJI,
CaMOCTOSITEILHBIN
oNCK MH(pOopMaImm
npu pelreHun
IIOCTaBJIEHHBIX
3a1a4.




Y cnoBHBINH
onepaTop

Kommynurkayuonna
A pabota B
KOMaHgax u (win)
WUHIUBHUIYAJIBHO.
Ipaxkmuueckas:
OTBETHI HA BOTIPOCHI,
pelieHue
MpeATaraeMbIX
3aJaHUA Ha SI3BIKE
POrpaMMHUPOBAHUS
Python.
Pegrexcusnas:
3all0JTHECHHUE  JINCTa
pediiekcuu

2.10

AnropuT™MuUecKas
KOHCTPYKLUS
«TIOBTOPEHUEY.
[TporpammupoBaHue
LMKJIOB C 33J[aHHBIM
yCIIOBHEM
MPOJIOJKEHUS pabOThI

Omneparop
while B Python,
CHHTaKCHC
orepaTopa
while

Ananumuueckasi:
MOWCK OTBETOB Ha
BOTIPOCHI  yUUTETI,
CaMOCTOSATEIbHBIN
MOUCK WH(OpPMAIIU
npu peleHuH
MOCTABJICHHBIX
3a1au.
Kommynurxayuonna
A pabora B
KOMaHJax W (WiIn)
WHIUBUAIYANBHO.
Ipakmuueckas:
OTBETHI Ha BOIPOCHI,
pereHne
TpeuIaraeMbIX
3alaHuil Ha A3BIKE
IPOrPaMMUPOBAHHS
Python.
Pegnexcusnas:
3aloJIHeHHE  JICTa
pediiekcun




211 IIporpammupoBaHue Omneparop for B | Anarumuueckas:
LUKJIOB C 33J]aHHBIM Python, MOUCK OTBETOB Ha
YHCIIOM OBTOPEHHUI GyHKIHA BOIPOCHI  yUYHTEJIs,

range(), CaMOCTOSTEIBHBIM
CHHTAKCHC HOMCK MH(pOpMAaHU
¢GbyHKIHN npu pereHnH
range(). [OCTABJIEHHBIX
3ajad.
Kommynuxayuonna
A pabota B
KOMaHgax " (Win)
WHIIUBHYAJIBHO.
IIpaxmuueckas:
OTBETHI Ha BOTIPOCHI,
perieHne
npeIaraeMbIx
3aJaHUIl Ha S3BIKE
HPOrPaMMHPOBAHHUS
Python.
Peghnexcusnas:
3alloJIHEHHE  JICTa
peduiekcuu

212 IIpoekT «Paznuyunbie Hukmmueckuit | Ananumuyveckas.
BapUaHTBHI AJITOPUTM, MIOUCK peeHus
HPOrpaMMHPOBAHHS ANTOPHTM MOCTaBJICHHO
LUKIIAYECKOTO while, 3a71a4U.

ANrOpUTMAa anroput™ for, | Kommynurxayuonna
npaBmIa A paboTta B
3aMKCH KOMaHJax W (WiIn)
LUKITHYCCKHX WHJMBUIYJTBHO.
QITOPUTMOB B | [Ipaxmuueckas:
Python peleHue

MPOEKTHOM 3a7auM.
Pegnexcusnas:

3all0JTHEHWE  JINCTa
pediiekcun




2.13

IIpoext «Hauana

Tunel JaHHBIX,

Ananumuyveckas: B

MPOTrPaMMHPOBAHHUS NepeMeHHEbIE, npouecce
(GyHKIHY, CHUCTEMaTH3aIuU
MaTeMaTUYECKU | 3HAHUM.
e u orudeckue | KommyHuxayuonma
OTIePaTOPHI, A: mpu pabore B
BUJIBI KOMaH/1aX.
AITOPUTMOB, Ipakmuueckas: B
YCIIOBHBIH pabote o
oreparop, CO3JIaHUIO0
omneparop for, BU3yaJbHOW KapThl
oreparop 3HaHUMH.
while. Peghnexcusnas:
3alloJIHEHHE  JICTa
pebaekcun
3.
AnHanu3 1aHHbIX Ha Python
3.1 Hayka o naHHBIX. [lannsle, Ananumuueckas’
CTpyKTYpbI TaHHBIX HayKa O aHaJgu3 TPaKTOBOK
JAHHBIX, MOHATHS «HayKa O
OTKPBITHIC MAHHBIX»,  TOHCK
JTAHHBIE, OTBETOB Ha
HUCTOYHHUKH poOIeMHbIe
JIAHHBIX, BOIPOCHI YUUTEIS.
CTPYKTYPbI Kommynurkayuonna
JAHHBIX (cTeK, | s oOcykaeHue
MAacCuB, TPAKTOBOK MOHSTHS
ouepe/ip, «HAyKa O JIaHHBIXY,

X3II-TaOIUIA)

OTBETHI HA BOIIPOCHI
YUUTEIA.

Ilpakxmuuyeckas:
pabora B
MHUKporpymmax Ha |
JTamne ypoka
(BBINIOITHEHHE
3a7aHus Ha

OIIPOBEPIKECHUE WU




(axTnyeckoe
MOATBEPKICHNE
OJTHOTO U3 TE€3UCOB);
MONUCK  TPUMEPOB
CalTOB-UCTOYHUKOB
JAHHBIX; pEIICHHUE
TIPOOIEMHBIX
3aJaHuH.
Peghnexcusnas:
3all0JIHEHWE  JICTa
pedIieKCUu B KOHIIE

ypoka

3.2

Pa6Gora co cuckamMu
Python

CTpyKTYpHI
JaHHBIX,
CIIHCKH,
CIIHCOK,
JJIEMEHT
CIIHCKa,
UHJIEKC,
oTpuIaTeIbHa
S UHJIEKCAIHs

Oxcnepmuas:
oOcykaeHne
JIOMAIITHEro
3aJaHUsT WM €ro
OLICHKA.
Ananumuueckas:
aHaIu3
pooIeMHOI
CUTYyaIuu 00
OpraHu3anuu
XpaHeHHsl JIaHHBIX
(Ha IpHUMepax);
HaruncaHue Koza
(9Tan 2 ypoka).
Ipakmuueckas:
penieHue
MIPOOIEMHBIX
3aJaHHH,
MpaKTHYEeCKast
pabora (dram 3
YpOKa).
Kommynuxayuonna
A:  OTBeTHl  Ha
BOIIPOCHI  yUHTEIIs,
ydactue B
IPYIIIOBOM




oOCyXIeHUH  TpHU
BBITIOJTHEHUN
3aJaHuH.
Peghnexcusnas:
3aIl0OJTHEHHE JINCTA
pedIrekcun B KOHIIE

ypoka

3.3

Bubnmorexu Python.
bubnnoreka Pandas

Tlouck,
OYMCTKa,
npeoOpa3oBaH
ue,
OpraHu3aIus
u cbop
JAHHBIX,
OmbIMoTEKA
SI3BIKA
MPOrpaMMHPO
BaHUA,
OHOIMOTEKH
Python,
oubmoTeka
Pandas,
UMIIOPT
OubIMOTEK

Ananumuyeckas.:
IIOMCK OTBETOB Ha
npoOieMHbIe
BOTIPOCHI
(mammpumep,
TIPOBECTH aHAJIOTHIO
OMOJIMOTEKH SA3BIKA
TIPOTPaMMHUPOBAHHS
C OOBIYHOHI
OuOIMOTEKOM),
COCTaBJIEHHE IIJIaHA
IEeUCTBUM o
U3yYCHHUIO U
aHaN3y JaHHBIX.

Ilpaxmuueckas:
BBITIOJIHEHHE
MIpaKTUYECKON
paboTEHIL.
Kommynuxayuonna
a: OTBETHI  Ha
BONPOCHI  yYUTENS,
ydacTtue B
IPyTIIOBOM
00CcyXIeHnn
BBITTOJIHEHHOTO
JIOMAIITHET 0
3aaHAA u B
mporecce
BBINOJIHEHUS
3aJaHul.




Pegrexcusnas:
3aTl0JTHEHHE JIHCTa
pediiekcuu B KOHIIE

ypoka

34 CTpyKTYpHI TaHHBIX B [ownck, Ananumuueckas:
Pandas OYHNCTKA, aHAIN3
mpeoOpa3oBaHu | BBIIOJHEHHBIX
€, OpraHu3anus | JOMAaIIHUX
u cOOp NaHHBIX, | 33aJaHHH,
CTPYKTYPBI BBIMTOTHEHHE
JaHHBIX B | 3agaHum o
Pandas, CTaHLIUSIM.
CTPYKTypa Ipaxmuueckas:
IaHHBIX Series | BBITOJIHEHHE
3aJaHuN o
CTaHIUSM,
BBIIIOJIHEHHUE TECTA.
Kommynuxayuonna
5 OTBETEI Ha
BOMIPOCHI  yUUTEJI,
y4dacTue B
IPYIMIIOBOM
00CY>XKAEHUH  TIpH
BBITTOTHEHU T
3aJaHuN.
Peghnexcusnas:
3aII0JIHEHHE JINCTA
pedIrekcun B KOHIIE
ypoxka
35 CrtpykTypa CtpykTypa Oxcnepmmuas. TOUCK
nanHbeix Dataframe JTAHHBIX " obcyxenue
DataFrame, OIITMOOK o
CJIOBapb, pe3yabTartam
CITHCOK, BBIMTOJTHEHUS
¢byHKIMSA 3aJJaHuHA
read_csv, Ananumuueckas:

aHaJIn3




meroasl head u
tail

BBITNIOJIHEHHBIX
MIPaKTUYECKHUX
3aJIaHuM, MOUCK
OIIHOOK u X
000CHOBaHHUE,

aHanmm3 (QparMeHTa
Kona (3amanue 4).

Ipaxmuueckas:
BBITIOJTHCHUE
3aJaHul Ha
co3gaHue O0O0BeKTa
DataFrame u3

cioBaps M U3
cnmcka cruckos (1

JTan ypoKa),
BBIIIOJIHEHHE
3aJaHuN Ha

CUUTBHIBAHUE U BBOJ,
JIaHHBIX, aHaIu3
koma U t.a. (2 u 3

JTansl ypokKa).
Kommynurkayuonna
sA:  OTBETHl  Ha
BOIPOCHI  y4YHTElIs,
yudactue BO
(bpoHTATBHOM
Oecene "
TPYTIIOBOM
00CY)KIEHUH  TIpH
BEITTOJTHCHUH
3aJaHuN.
Pegnexcusnas:

3aI0JIHEHHE JTUCTa
pebaexcuu B KOHIIE

ypoka

3.6

bazoBsie orepanuu ¢
Ha60paMI/I JaHHBIX

Wndopmanus o
JAHHBIX,
MeToasl info u

Ananumuueckas:
npu BBITTOJTHCHHUH
MPaKTUYECKOIro




describe,
YHUCIIOBBIC U
KaTeropuaibHbI
€ TIPU3HAKH,
arperupyromune
¢$yHKIHN:
value_counts,
unique,
nunique,
groupby
Mmeronsl min(),
max() 1 mean(),
00beTUHEHUE
TabNIuIl c
TTOMOIIIBIO
MeToJa merge,
mapaMeTpel  on
u how

3aJaHusl HAa YTCHUE
JIAaHHBIX U3 TaOIUIIbI
nHdopmanuu 00

UTPOKax
($yTOOIBHBIX
KIy0OB, B  TOM
qHCIe c
pUMEHEHHEM

meron  describe();
MpPU  BBIIOJHCHUH
3ajaHus Ha
HCCIIeI0BaHNE
arperupyomnmx
GbyHKIMH.
Ipaxkmuueckas:
NpH  BEHITIOJHECHUH
3aJJaHiid, B TOM
qrcie
CaMOCTOSITENIBHBIX H
HCCIIEIOBATEIBCKIX
MPAKTUICCKUX
pabor.
Kommynurxayuonna
5! ydacTHE  BO
(bpoHTATBHOM
Gecene o
00CYKICHUIO
JTOMAITHET 0
3amaHus  (MOJeNb
ypoxka —
«TepeBepHyTOC
oOyueHue).
Pegnexcusnas:
3aloJIHEHHE  JICTa
pebaekcun B KOHIIE

ypoka

3.7

OnucarebHas
CTaTUCTHKA

Meroasr info,
describe, min,

Ananumuyueckasn:
IPH  BBHIIOJHCHUH




max, mean, | 3agaHui
yCIIOBUSA MPaKTHYECKOH
¢bubTpanum paboTsl Ha
JAHHBIX, MIpUMEHEHUE
CTaTUCTHKA TII0 | CTATUCTUYECKHUX
KaTeropuanbHBl | METOIOB, a TaKXKe
M TapameTpam, | Ipd  COCTaBIICHUH
¢upTpaus 3aIaHusI Ha
JAHHBIX, CIIO)KHBIE ~ YCIIOBHSA
CTaTHUCTHYECKU | (QMIbTpALUH
€ METO/IBI JIAaHHBIX u
CTaTHUCTHYECKUX
METOJIOB.
Ilpaxmuueckas:
NpPH  BEHITIOJHECHUH
3aJaHuH.
Kommynuxayuonna
sA:  ydacTHe  BO
(bpoHTATEHOM
00CyKIeHUHU
MPOOJIEMHBIX
CUTyalluid, OTBETHI
Ha BOIIPOCHI,
obcyxnenue B
rpyImax.
Peghnexcusnas:
3allOTHCHAE JIUCTA
pedIiekcuu B KOHIIE
ypoxka
3.8 Busyanmzanus nanseix | Bmsyammsanus | Anarumuueckas:
JIAHHbIX, npu BBIJICJICHUH
NperMyIIEeCTBa | MperMyIecTB
JUarpaMM ¥ | BU3yanuzanuu
rpaduKkoB; JAHHBIX ~ J0  HX
BUJIBI TaOJIMIHOTO
Jarpamm; IIPE/ICTaBIICHUSI.
6ubmoTeKn Ipaxmuueckas:
Pandas, IPH  BBHIIOJHCHUH




Matplotlib, MPaKTHYECKUX
Seaborn; 3aJaHUi B MaJbIX
MIOCTPOEHHE rpyImax; npu
rpauKoB 1 | BBIIOJIHEHUHT
Juarpamm ¢ | mpakTuueckon
MTOMOIIBIO 3THX | PabOTHL.
OuOMHOTEK, Kommynurxayuonna
meronel  plot, [ 2:  oTBeThl  Ha
hist, scatter, | Bompocsl  y4uTers,
joinplot, (dpoHTaNIBHOE
pairplot, obCyxaeHue "
countplot obCyKIeHne B
MaJIBIX TPYIIax.
Pegrexcusnas:
3allOJIHEHHWE  JIHCTa
pednexcuu B KOHIE
ypoka
3.9 [poexkr OcHOBHBIE Ananumuueckas:
«HccnenoBanue HOHSTUS TEMBI | IPH  BBINOJHEHUH
manubeix». Yacts 1 «Ananus 3aJaHuN o
JaHHBIX Ha | MCcclenoBaHMIO
3.10 IIpoext Python» JaTaceTa 0
«HccnenoBanue ¢dyrbomcTax,
naHHBIX». YacTs 2 TONCK
CTaTHCTHYECKUX
XapaKTEePUCTUK
OTZIEIbHBIX
MEpEeMEHHbIX M HX
B3aMMOCBSI3EH,
MIOCTPOEHHE
BU3yaIM3alln
JIAHHBIX.
IIpaxmuueckas:
NOpU  BBIIOJIHEHUU
MPOEKTA.
Kommynuxamusnas

pu  00CyKAeHUN
JIOMAIHero




3a7aHus, npu
BBITIOJTHEHUN
IPOEKTa B MaJbIX
rpymmax
Peghnexcusnas:
3aIlOJTHEHHUE JINCTA
pedIrekcun B KOHIIE

ypoka

3.11 [poexr «Python s OcHOBHBIE Ananumuueckas:
Data Science» HNOHATHS TEeMBI | IPU  MOCTPOSHHUHU
«AHanu3 BU3YaJlbHOU KapThl
JaHHBIX Ha | 3HaHUU MOIYJIS.
Python» Ipaxkmuueckas:
P BBIIOJIHCHUU
TecTa 10 paseny.
Peghnexcusnas:
3allOJTHEHWE  JIHCTa
pednexcuu B KOHIE
ypoka
4,
BBenenue B MmamunHoe o0yyenue Ha Python
4.1 TTonsTHE U BUABI UckyccTBeHHbl | Ananumuueckas:
MAaIIMHHOTO O0Oy4eHHs1 |  HMHTEIUICKT, | IpU CPaBHUTEIHHOM
TOJIXO/, aHaJIM3€ TI0AXOMO0B:
OCHOBaHHBIN Ha | oOydeHue c
TIpaBuUIIax, yauTeIeM "
MalIMHHOE o0yueHue 0e3
oOyueHue, YUUTENS; pu
UCTOPUS OTBETax Ha BONPOCHI
passutust U B | n (bpoHTATLHOM
urpax, cdepsl | oOCyx neHNH
MIPUMEHEHHUS BOIIPOCOB o
MAaIIMHHOTO IIPe3eHTalHH.
00y4eHUs; Ipaxkmuueckas:
o0yueHHe C | mpu  BBINOJIHEHUH

YUHUTEIIEM,

3aJJaHuHA




oOydeHne 0e3 | mpakTHYeCKOU
YUHUTETIS, paboThLI.
3aja4ya Kommynurkayuonna
perpeccu, A:  OTBeTHl  Ha
3amada BOIIPOCHl  YUHTEIIS,
Kkrmaccuukany | ygactue BO
u, 3amada | GpOHTAIHLHOM
KJIacTepu3alun | OOCYXKICHHH  IpH
, OTOOp JaHHBIX | BHINOJHEHHH
UL MOJENH | 3aJaHuid.
MAIIMHHOTO Pegrexcusnas:
00y4eHus 3alloJIHEHHE  JICTa
pedIIeKCU B KOHIIE
ypoka
4.2 AHanmms u MammHHOE Ananumuueckas:
BU3yallM3alis JaHHBIX | oOydeHHe ¢ | mpu moucke oTBeTOB
Ha Python yUYHTEIIEM, Ha BOIPOCH B XOJI
(moBTOpCHNE) MaIInHHOE 00CyKIeHusI
oOyueHue ©0e3 | BBIOJHEHHOTO
yUuTes, JIOMAIITHEro
3agada 3a7aHus, npu
perpeccuu, BBITIOJTHEHUN
3a1a4a 3alaHui
KJIaccuUKany | IpaKTHYECKOH
u, 3ajada | paboTsL
kiacrepusamun | [paxmuueckas:
;  OmbnmoTekw | mpum  0OCYKICHUHU
Pandas U | BBINOJHEHHOTO
Matplotlib, JIOMaIIHEero
YTEHHUE 3a/1aHMs; npH
TaONIUYHBIX (bpoHTATILHOM
JIaHHBIX, onpoce u Oecere,
CTaTHUCTHYECKA | OPU  BBINOJHEHUH
¢ ToKa3aTenwu, | 3aJaHuil
TIOCTPOCHHE [IPaKTUYECKON
JHarpamMmM paboThI.
KommyHukayuonna

A OTBECTHI Ha




BOIPOCHI  y4HTElIs,
ydactue BO
(bpoHTATLHOM
00CY)KIEHHUH  TIpH
BBINIOJIHEHHH
3aJaHuH.
Peghnexcusnas:
3aIlOJTHEHHE JINCTA
pedIrekcun B KOHIIE

ypoka

4.3

bubnunorexn
MAaIIMHHOTO 00yUYeHHUs

MamnnHOe
o0OyueHue c
yautenem u 0e3
YUUTeNsA,  ero
MIPEUMYIIECTBA,
ITOCTaHOBKA
mend W 3am1ad,
aHaIn3
JTAHHBIX,
oOyugaromass u
TPEHUPOBOYHAS
BBIOOPKH,
3aja4a
perpeccuu,
3amada
KIaccuuKau
M, TecToBas u
TPEHUPOBOYHAS
BEIOOpKA,
nepeoOydeHue,
Heoo0y4eHue,
ONTUMAJIbHAS
MOJIelTb, Kpocc-
BaJIMALHS,
6ubimoreka
Sklearn, sTambl
MTOCTPOCHHUS
MOJIeIH

Ananumuuecxasi:
OTBETHI HA BOITPOCHI
(aHaJ'II/IS BOIIPOCOB U

TTOMCK OTBETOB)
(bpoHTATBHOH
Oecenpr; aHamm3
rpaduKOB MOIETCH
MAaIIAHHOTO
o0y4eHust npu
BBITIOJTHEHUN
3a7aHus
«ITpobnembr B
00y4YeHUN MOIETIH.
Ilpaxmuueckas:
MOWCK OTBETOB Ha
BOTIPOCEI
(bpoHTATBHOM
Oecelpl M BOMPOCHI
y4HTEeNSI B XOJE
ypoka.
Kommynurxayuonna
5! ydacTHE  BO
(dbpoHTaNBHON
Gecene o
Marepuaiam
TIPE/BIIYIIETo
ypoKa; ydYacTue B

0o0CyXIeHUH  1pHu




MAIIHHHOTO
oOyueHHus Ha
Python

BBITIOJTHEHUN
3a7aHus B
MHUKpOTpyMNIe 110
aHanmm3y TpapHuKOB
MAalInHHOTO
00yJeHHS.
Peghnexcusnas:
3aII0JIHEHHE JINCTA
pedirekcun B KOHIIE

ypoka

4.4

JIuneitnas perpeccus

ITonsatue
JIMHENHOM
perpeccum,
1eyeBast
¢$yHKIWA,
JIMHEHHOE
ypaBHCHHE,
TOMOCKEIACTHY
HOCTh JIaHHBIX;
co3JaHue
MOJIEIN
JIMHENHOH
perpeccuu  Ha
Python c
IIOMOIIIBIO
OMOIMOTEK
Pandas, NumPy
u Sklearn

Ananumuueckas:
aHau3 paboTsl
MOJEIN JIMHEWHON
perpeccun (mombop
KO3 PHUINCHTOB
JUHENHOTO
YpaBHEHHSA c
HECKOJIbKUMH
MIEPEMEHHBIMH);
aHaIu3 3ajad,
IIPECTaBICHHBIX
Yy4HTENEeM, BBIOOD 13
HHUX 3a1aq
perpeccun; 3a1aHue
Ha aHaJIN3 rpa(uKoB
u BEIOOp W3 HHUX
TOTO, KOTOPBIi
COOTBETCTBYET
MOJENIN JIMHEMHON
perpeccuy; aHamu3
TOoYeuyHbIX rpadukjd
U BBIOODP Cpeau HUX

Habopa JTAaHHBIX,
MOAXOIAIIUX  JUISE
peneHus 3a1auu
JINHEWHOU
perpeccuy;
CO3JIaHHE  MOJIEIH




MaIIMHHOTO

00yueHUS Ha
Python.
Ipaxmuueckas:
pemenne 3amaq (w3
MIPEACTABICHHBIX
YUHTENeM 3a7ad) Ha
BEIOOp Habopa
JTAHHBIX (o
rpadukam),

HOAXOMAIINX IS
peleHus 3a7auu
JIMHEHHON

perpeccuuy;
CO3ZaHHE  MOJCIHU
MAalInHHOTO

0o0y4JeHUs Ha
Python: MOJIeITh

MpeAcKa3aHus IICH
HAa KBapTHUPHl B
3aBUCUMOCTHU oT
Pa3IMIHBIX
apamMeTPOB.
Kommynuxayuonna
A:  y4acTHe  BO
(bpoHTATHEHOM
00CyKIeHUU
OCHOBHBIX
BOTIPOCOB TEMBI —
TuHeHHas (QYHKIUSL
H JIMHEHHOE
ypaBHEHHE,
KOTOpPBIE yKe
U3y4YalInuch B Kypce
MaTEeMaTHKU,
oOcyxneHue 3amad
0 TpaduKaMm.
Peghnexcusnas:
3aII0JIHEHHE JIMCTA




pedIieKCuu B KOHIIE
ypoka

4.5

Henunetinnie
3aBHCUMOCTH

Co3nanue,
oOydeHne u
OIICHKA MOJICIU
JTMHEWHON
perpeccum,
BH3YQJIA3aIUS
JAHHBIX Ha
Python;
HEJIMHEHbIe
bynximm,
rpaduku
bynKuni;
MMOJIMHOMHAIBH
oe
mpeoOpa3oBaHu
e JIMHEHHOMI
perpeccuu

Ananumuyveckasn:
CO3JaHHuE  MOJENH
JIMHEHHON

perpeccuu Ha
OCHOBAaHUU NPOCTOU
TaOIHIBI c
JTAaHHBIMH 0
3apIuiaTax
COTPYJIHUKOB,
HaxoAsAIIUXCS  Ha
Ppa3HbIX
JIOJDKHOCTSIX;
HalucaHue KoJa.
Ipaxkmuueckas:

pelieHrne 3amad Ha
cO3laHle  MOJCIH
JINHEWUHOU
perpeccuu, OTBETHI
Ha BOIIPOCHI
YUHTEIS
(moBTOpEHNE
Marepuaa
MaTeMaTHKH);
BEITIOJTHEHHE
3aJaHAs Ha
MTOJTMTHOMHATEHYTO
perpeccuto,
HaIHCaHWe Koma
JUIL  TIpe/ICKa3aHus

3HAYCHUS HOBOM
MOJEIBIO u
MIOCTPOEHUE
rpauKoB

HUCXOJHBIX JTaHHBIX
n MOJCIIHN.




Kommynuxayuonna
5!  ydacTHE  BO
(bpoHTATLHOM
00CyKIeHNH,
OTBETHl Ha BOIPOCHI
YUUTEIS.
Peghnexcusnas:
3aIlOJTHEHHE JINCTA
pedIrekcun B KOHIIE

ypoka

4.6

Knaccudukarms.
Jloructuueckas
perpeccus

Knaccugukaru
H)
JIOTHCTUYECKAs
perpeccus,
JIMHEUHBIN
KIaccuukaTop
,
THITEPILIOCKOCT
b, OuHapHas
KJIaccupUKaIm
H)
MYJIbTHKIIACCOB
ast
KIlaccuuKanu
o JIMHEHHOE
ypaBHCHHE,

KO3 PHUIIIEHTHI
JIMHEUHOT O
ypaBHEHHS,
pacmoyoxxeHue
TOYKHU
OTHOCHTEIILHO
NIPSIMOIA,

OTCTYII
00BeKTa;
CO3/JJaHue,
oOyueHHe u
OIIEHKa MOJICITH

Ananumuueckas:
MOUCK OTBETOB Ha
poOIeMHBIC
BOTIPOCHI ¥ pEIICHNE
3a7a4 Ha JTame 2
ypoKa.
Ipaxkmuuyeckas:
OTBETHI Ha BOTIPOCHI,
moa00p TMPUMEPOB
3a1a4

Kiaccu(pUKaIum;
OTBETHI Ha
pobIeMHbIe
BOIIPOCHI pH
00BSICHEHHH HOBOT'O
Marepuaa,;
pellieHre 3a7ad Ha
3aKperuieHHe

HOBOTO Marepuaa
0 TeME; Y4acTHe BO
(bpoHTATBHOM
pabore Ha aTame 3
ypoKa.
KommyHuxayuonna
5 y4acTHe B
00CY)KICHUH TecTa
u OCHOBHBIX
MOHSATUH TEMBI;




JIOTUCTHYECKOM
perpeccuun

OTBETHI Ha BOMPOCHI
YUHUTEIIS.
Peghnexcusnas:
3aII0JTHEHHE JICTA
pedirekcun B KOHIIE

ypoka

4.7

Knaccudukarus.
Jloructnyeckas
perpeccus

Martpuua
OINHOOK,
METPUKHU
KadyecTBa
JIOTUCTUYECKOH
perpeccum,
MOJEITb
JIOTHCTHYECKOI
perpeccuun  Ha
Python

Ananumuyveckasn:
IIONCK OTBETOB Ha
BOMNPOCHl  yUUTEIs
npu  o0CyXIeHUU
METpPUK  KadyecTBa
JIOTUCTUYECKOU
perpeccuy;
CaMOCTOSITEIILHOE
COCTaBJIEHHE
MOJIENTA
JIOTHCTHYECKOH
perpeccuu IS
TpecKa3aHus
BEPOSITHOCTH B
ommkaimme 10 aer
HIIEMHYECKOMN
OoJie3HN cepala Mo
Pa3ITUIHBIM
MpHU3HAKAM.
Ipakmuuyeckas:
OTBETHI Ha BOTIPOCHI
YUHTEIIS;
CaMOCTOSITEIIEHOE
COCTaBJIEHHE
MOJIENIN
JIOTUCTUYECKOU
perpeccun IS
TpeIcKa3aHus
BEPOSITHOCTH B
ommwxkanmue 10 ner
HIIIEMHYECKOHN
0oJIe3HH cep/a Io




Pa3IHMYHBIM
MpHU3HAKAM.
Kommynurkayuonna
5! ydacTHe  BO
(dpoHTATEHOM
0o0CcyKIeHnn
METPHK  Ka4yecTBa
JIOTUCTUYECKON
perpeccuu;
Peghnexcusnas:
3aIOJHCHHE JINCTA
pedIieKCuu B KOHIIE

ypoka

4.8

JlepeBbst pelieHui.
Yacrs 1

Hepeo
peLIeHuH,
3JIEMEHTHI
JIepEBbEB
(xopeHb,
JIMCTHA),
riryOuHa
Jepesa,
JKaJTHBIA
AITOPUTM,
aTpulyT
pa3oueHus;
SHTpONHS,
bopmyna
IllennoHa,
BEPOSITHOCTb,
KpUTEpUI
Jxuan

Ananumuyveckasn:
IIOMCK OTBETOB Ha
BONPOCHl  yUUTEIS
mpu  OOCYXICHUH
METPUK  KadyecTBa
JIOTUCTUYECKOM
perpeccuu;
CaMOCTOSTEIIBHOE
COCTaBJICHHE
MOJIENIH
JIOTUCTUYECKOM
perpeccun IS
MpeCcKa3aHus
BEPOSITHOCTH B
ommxkanmue 10 et
HIIIEMHYECKOHN
0oJe3HH ceppma Io
Ppa3IUIHBIM
MIpU3HAKAM.
IIpaxmuueckas:
OTBETHI Ha BOIMPOCHI
YUUTETIS;
CaMOCTOSTEIIEHOE
COCTaBJICHHE
MOJEITH




JIOTUCTUYECKOM
perpeccun IS
MpeaCcKa3aHus
BEPOSATHOCTH B
ommxkaimue 10 ner
HIIEMHYCCKOMN
0oJe3HH ceppra 1o
Ppa3IHIHBIM
MIpU3HAKaM
Kommynuxayuonna
A:  ydacThue  BO
(bpoHTATBEHOM
00CY)KICHUU
METPUK  KauyecTBa
JIOTHCTHYECKOH
perpeccuy;
Peghnexcusnas:
3aII0JHEHHE JINCTA
pedIiekcun B KOHIIE

ypoxka

4.9

JlepeBbst pelieHun.
Yacts 2

Ananumuueckas:
COCTaBJICHHUE
anropuT™Ma
HNPUHSATHS PELICHUH
(Ha IpEMepe Urpsbl);
aHammM3  y4eOHBIX
NPUMEPOB  JiepeBa
peLIeHUA.
Ipakmuuyeckas:
ydacTue B WIpe Ha
aHaJIN3 aIrOpUTMA
HNPUHSATHS PELICHUH
c HOMOMIBIO
JIEPEBHEB,
HCCIIEJOBaHNE
KpHUTEpHEB

3 PeKTUBHOCTH




pa3oueHust Ha
npuMepax.
Kommynuxayuonna
5 00CyXIeHHEe TpH
BBINIOJIHEHHH
3aJaHuN B
MHKPOTPYIIIE;
OTBETHI Ha BOIPOCHI
yuurens. YuacTue
BO  (hpoHTAIBEHOM
00CYKICHUU.
Pegrexcusnas:
3aI0JIHEHHE JIUCTa
pedIieKcuu B KOHIIE

ypoxka

4.10

IIpoexT «Pemenne
3a7a4n
KI1acCcH(pUKaIIm»

MamunHoe
oOydeHme c
yUUTENeM,
3agada
KJIaccupUKaIm
u, METPHKH
OLICHKH
KavecTBa
KIlaccuuKanu
u; 3TaIbl
pa3paboTku
MOJIETH
MAaIIMHHOTO
o0yJeHwus,
aHaNIN3
JIAHHbIX,
co3jaHue u
obOy4JeHne
MO/IEIIH,
OLICHKA

3¢ PeKTUBHOCT
u paboTsl
MOJIETH

Ananumuueckas:
BEIOOp METOMIOB
peLICHUS 3a1a4H.
Ilpaxmuueckas:
BBITIOJTHEHHE
MPaKTHYECKOTO
3aJlaHusl 10
CO3/IaHUIO MOJICTH
MAaIIMHHOTO
00yUeHUS
Peghnexcusnas: B
XOJI€ TIO/IBEICHHS
UTOTOB CO3JaHUS 1
00y4eHust MOJIEeTH
MO.




24)

Paznen 1. BBenenne B HCKYCCTBEHHbIN MHTE/UIEKT

VYyamuecss AODKHBI 3HATh TMOHSATHE WH(OpPMAINH,

pas3inune MEXAy IMMOHATHUAMU ((I/IH(l)OpMaHI/IH», «IAaHHBIC)).

(12 v)

VYyamuecs 10JKHBI yMETb:

INPUBOAUTH IPUMEPHI HH(POPMAITMOHHBIX TPOIIECCOB B
npupoJie, OOMIECTBE, TEXHUIECKUX CUCTEMAX;
CTPYKTYPHUPOBATh UH(POPMALIUIO, BBIICIATH OCHOBHbIE
MIOHSTHS U B3aUMOCBSI3U MEXIY HUMMU.

Pa3nea 2. OcHoBbI nporpammupoBanus Ha Python

VYuyamuecs A0JKHBI 3HATh:

NOHSTHSL «AJITOPUTM», «UCIOJHUTENb», «CHUCTEMA
KOMaH/1 UCIIOJIHUTEISD;

OCHOBHBIE ITOPUTMUYECKHE CTPYKTYPBI:
CJIEIOBaHUE, BETBIECHUE, LIUKII;

pean3annio OCHOBHBIX AITOPUTMUYECKHUX CTPYKTYD B
BbIOPaHHOM $I3bIKE [TPOTrPAaMMHUPOBAHHUS.

VYyamuecs 10KHbI YMETh:

COCTaBJIAThH AJTOPUTMBI JUIsSl PELLIEHUS MPOCTHIX 3a7ad
B CJIOBECHOHU (pOopMe, Ha aJITOPUTMHUECKOM SI3bIKE U Ha

BbIOpaHHOM $I3bIKE ITPOrPaMMHUPOBAHNS;



® BBINOJHATH TPACCHPOBKY aJITOPUTMA;

® [IPOrpaMMHUPOBATH HECJIOKHEBIE JINHEWHEBIE,
Pa3BETBIISIONIMECS W IUKIWYECKHUE AITOPUTMbI Ha
BBIOPAHHOM SI3BIKE TTPOTPAMMHPOBAHHS.
Paznen 3. Anaan3 nanupix Ha Python (8 1)
Yyamuecs J0JDKHBI 3HATD:

® [IOHATUS «MOJENIbY, «UH(POPMAIMOHHAS MOJEIbY,
«MaTeMaTH4YeCcKass MOIENbY», «IAHHBIE», «OOJIBIIINE
JaHHBIEY, «CTAaTHCTHKAY, «OoIucaTeabHas
CTaTHUCTHKAY;

® STamnbl pa3padOTKU U HCCIIEIOBAHUA KOMITBIOTEPHON
MaTeMaTHYeCKOM MOJICITH.
VYyamuecs 10KHbBI YMETh:

® pealu30BbIBATh BBIYMCIICHUS omnMcaTeJIbHON
CTaTUCTHKH;

® CTPOWTh W HCCJIENAOBATh NPOCThIE KOMITBIOTEPHBIE
UH(GOPMALIOHHBIE MOJIEITH.
Pasnen 4. BBegeHne B MalIMHHOEe O0y4eHHe Ha

Python (10 4)

VYyammecs T0JDKHBI 3HATD:

® KIaccCHU(pUKAILUIO METOIOB MAIIMHHOTO O0YUYECHHUS;

® OCHOBHBIC aJITOPUTMBI O6y‘-ICHI/I$I C YUHUTCJICM .



Yuyarnuecs: T0JKHBI YMETh:
® C03/1aBaTh PErPECCUOHHBIC MOICIIH;

® BBIIIOJHATH IIPOTHO3UPOBAHUC.

Coaep:xanue Kypca

B »sTtoM paspmene  COmEpKUTCS ~ TEMAaTHYECKOE
IJIAHUPOBAHUE W TEPEYCHb IUIAHUPYEMBIX pE3yJIbTaTOB
OCBOGHHUSI MPOTpaMMbl (UTOTOB U3YyYEHHUS OTAEIBHBIX TEM),
paccuuTaHHbIC Ha PACIIMPEHHBINA yUeOHBIN TUIaH.

IlepBoii ~ NOMOJHUTENBPHOM  LENBIO  HU3YYEHUS
pacIIMPEHHOTO Kypca SBISETCS JOCTUKCHHUE OOJBITMHCTBOM
yYaIuXcs MOBBIIIEHHOTO (TPOIYKTHBHOTO) YPOBHS OCBOSHUS
ydueOHOro marepuana. Y4eOHUKH YpOBHS i 7-9 KiaccoB
o0ecrieunBarOT HEOOXOAMMBIA I 3TOro Yy4eOHBIM H
JIAJTAKTUYECKUN MaTepHall.

Bropoiu JIONIOJIHUTEIBHON LIEJIBIO U3YYEHUS
PacCIIMPEHHOr0 Kypca SBISIETCA NOATOTOBKA YYalluxcs K
OJIMMIMHAJaM, KOHKypcaM B O0OJIacTH aHan3a JaHHBIX |
MaIIuHHOTO 00yYEeHUSI.

JlomoHUTENbHOE y4ueOHOE BpeMs B PACHIMPEHHOM

BAapHUaHTC KypCa B OCHOBHOM OTAACTCA HpaKTquCKOﬁ pa60Te.



[lpu pacmmpeHHOM BapuaHTe YYeOHOrO IUIaHAa OOJIbIIAs
qacCTb (I/IJII/I BCG) 3aIIaHI/Iﬁ MOKCT BBIIIOJIHATHCSA BO BpPEMH
YPOKOB IIOJ] PYKOBOJACTBOM yuuTelst. Ha yemoTpenue yuurens
KOJINYECTBO YaCOB, OTBEJICHHBIX HA OCBOCHHE OT/ICIBHBIX TEM
U MIPOBEJICHUE MPOCKTHBIX 3aHATUH, MOXKET OBITh YBEIUYCHO
B 33aBHCHMOCTH OT BO3MOXKHOCTE U  HHTEPECOB
oOyyJarouuxcsi.

Paznuune 6azoBOro ypoBHSI OT YriIyOJeHHOTO Kypca
NPOSIBJISICTCS. B CTENCHM TJIyOMHBI M KadyeCcTBa OCBOCHHS
TEOPETUYECKOTO MaTepralia ¥ TOJYYCHHBIX MPAKTUYECKUX

HaBBIKOB.



TemaTuuyeckoe NVIAHUPOBAHUE

Taoauua 5

Yriay0aeHHbIi BAPUAHT Y4eOHOT0 IJIaHA

«CJIICAOBAHUCH

Ne Tema KonunuyectBo
4acoB
BBeeHne B HCKYCCTBeHHbIH HHTELIEKT
1 BBenenne B HCKYyCCTBEHHBIN 1
UHTEJUIEKT
2 | Ponb uCKycCTBEHHOIO MHTEIIEKTA B 1
KU3HH YeJIOBEKAa: dTHKA U
peryJaupoBaHUU
Hroro no pasneny 2
OcHoBbI nporpammupoBanus Ha Python
3 | AIropuTMBbl U UCTIOTHUTEIH. 1
Crioco0pl 3anucu anropuTMoOB
4 | O6mue cBeIeHUS O SI3bIKE 1
nporpammupoBanust Python
5 | Opranu3zanusi BBOJa U BHIBOJA 1
JAHHBIX
6 | ArropurMHuecKast KOHCTPYKIIHS 1




7 | [IporpaMMupoBaHue TUHEHHBIX 1
aJITOPUTMOB

8 | ArropurMHuuecKast KOHCTPYKIIHS 1
«BETBJICHUE)

9 | [Homnas ¢popma BeTBICHUS 1

10 | I[IporpammupoBaHue 1
Pa3BETBIISIONINXCS AITOPUTMOB.
Y cnoBHBIM onepaTop

11 | IlpocTble 1 cOCTaBHBIE YCIOBUS 1

12 | AnroputMudeckast KOHCTPYKIIHS 1
«moBTopenuey. [IporpammupoBanue
[IUKJIOB C 33/IaHHBIM YCIIOBUEM
MIPOJIOJIKEHHS paOOTHI

13 | [IporpaMMupoBaHUE IUKIIOB C 1
3aJJaHHBIM YHCJIOM IOBTOPEHHH

14 | IIpoexT «Pa3znuuHble BapuaHTHI 1
MIPOTPaMMHUPOBAHUS IIUKIUIECKOTO
aJITOPUTMAY

15 | [Ipoext «Hauana 1
IPOrpaMMHUPOBAHUS»
Hroro no pazneny 13

AHajm3 naHHbIX HA Python




16 | Hayka o manHbIX. CTPYKTYpbI 1
TAHHBIX
17 | Pabota co cnimckamu Python 1
18 | bubnuorexu Python. bubnmoreka 1
Pandas
19 | Crpykryps! nansbix B Pandas 1
20 | CtpykTtypa nanubsix Dataframe 1
21 | ba3oBeble ornepaiuu ¢ HabopaMu 1
TAHHBIX
22 | OnucarenpHasi CTATUCTUKA 1
23 | Busyanu3zanus TaHHBIX 1
24 | IIpoext «MccnenoBanue JaHHBIX. 1
Yacrs 1
25 | Ilpoekt «MccnenoBanue JaHHBIXY. 1
Yacts 2
26 | IIpoext «Python mist Data Science» 1
(O6006mIeHNE U CUCTEMaTH3AIIHS
OCHOBHBIX TTOHSTUN TEMBI)
Hroro no pasneny 11

BBenenune B mamunHoe o0yuenue Ha Python

27

Tlousatue u BU bl MAIlIMHHOT'O
oOydeHus

1




28 | AHaW3 ¥ BU3yau3alys JaHHBIX Ha 1
Python (moBropenue)

29 | bubnuoTekn MaIMHHOTO O0YYCHHS 1

30 | JIuneiinas perpeccus 1

31 | HenuHueiiHble 3aBUCUMOCTH 1

32 | Knaccudukanus. Jloructndaeckas 1
perpeccust

33 | Knaccudukanus. Jloructuaeckas 1
perpeccus

34 | JlepeBbs pemenuii. Yactp 1 1

35 | JepeBbs permenuii. Yacts 2 1

36 | [Tpoekt «Pemrenue 3anaun 1
KJIacCU(UKALIAN
Hroro no pasneny 10
UTOIro 36

Oprann3annoHHO-NeIAroOrnYecKne yCJI0BHUsI
peaju3anuu Kypca



s peanuzanuu Kypca Ha OCHOBE IMPOTrpaMMbl HEOOXOIUMO
HAJINYHE CIICAYIOIMX KOMIIOHEHTOB:

® KOMIIBIOTEPHOE pabouee MECTO YUHUTETI,
noakatoueHHoe k cetn MurtepHer (Wi-Fi mmu mo
kabero),

® T[IPOCKIIMOHHOE OOOpYJOBAaHWE WM WHTEPAKTHUBHAS
JIOCKa C BOBMOKHOCTBIO JIEMOHCTPALIMN TPE3EHTALINH;

® KOMITBIOTEPHl MJIM HOYTOYKH, pacIOJIOKEHHBIE B
KOMIIBIOTEPHOM KJIacce, T1e KaK/Iblid YYeHUK padoTaeT
C YCTPOHCTBOM MO0 MHAMBUAYAIBHO, TUOO B Mapax;

® KOMITBIOTEPHl WM HOYTOYKM KaK YYalluxcsi, TaKk H
YUUTENs JOJDKHBI OBITh HAa OMEPAIIMOHHBIX CHCTEMAax
Windows/MacOS;

® TUIOBOE NMPOrpaMMHOE obOecreueHue, MPUMEHSIEMOoe
o011eo0pa3oBaTeIbHBIMA  OpPraHU3aLMAMU, BKIIIOYast
poTrpaMMy sl pabOTHI C AIEKTPOHHBIMU TaOIHIIAMHU
MS Excel;

® yHTerpupoBaHHas cpeaa pa3padboTku (IDE) mis s3pika
nporpammupoBanus Python;

e Jupyter Notebooks — cpena pa3paboTku, 1Ist 3ammycka
¢aitnos n3 marepuasnioB YMK ¢ xommbrotepa win u3

00J1a4HOTrO XpaHWJIAIIA.



Texuuueckue TpedoBanus k [10

[IK mmm HOyTOYK Ha 6aze OC Windows, MacOS

CucremHble TpeOOBaHMS

Windows

Cucrtemusie TpeboBanus MacOS

OmneparnoHHas cucteMa
Windows 7 niu BbIIIe
Ipormeccop Intel® Core Duo
WJIA aHAJIOTUYHBIA ¢ 4acTOTOU
1,5 I'Tu unu BeIIIe

2/4 T'b onepaTuBHON MamsTH
JUISL CUCTEM TI0]1 yIIPaBJICHHEM
32/64-6uTtHoit Windows

e OmepanuoHHas CUCTEMA
MacOS X 10.10 unu BbIIIE

e [Ipomeccop Intel® Core Duo
WJIM aHAJOTUYHBIA C YaCTOTOU
1,5 I'Tu unu BeIIIe

e 1,5 T'b onepaTuBHOI mamATH -
[Mpoueccop Intel® Core Duo
WJIM aHAJOTUYHBIA C YaCTOTOU
1,5 I'Tu unu BeIIIe

e 1,5 T'b onepaTuBHO# mamsTu

e Paspemenue dkpana 1024x768 i 60bire

e Hammune HUHTCPHET-COCANHCHUS

[ ] HCO6XOI[I/IMO HCIOJIb30BAaTh aKTyaJIbHbIC BEPCUN OAHOTO U3

cneayronux opaysepos: Edge, Chrome, Safari, Firefox, Opera

@®opMbI aTTECTALMHU
Bcee paznmenbl npeamnosiararoT BBIITOJTHEHUE U 3aLIUTY
npoekToB. [IpoekThl Mo cBOEM AUAAKTHYECKOW CYLIHOCTH

HaleJaeHbl Ha (JOPMHUPOBAHUE CITOCOOHOCTEH, MO3BOJISIONINX




3¢ ($eKTUBHO AEHCTBOBATh B pEaIbHOMN )KU3HEHHON CUTYallUH.
O6sagas wuMH, Yydamuecs MOIYT aJalTHpPOBATbCs K
U3MEHSIOIINMCS YCIOBHSIM, OpPUEHTHPOBATHCS B
pa3sHOOOpa3HBIX CUTYALMX, pad0TaTh B KOMaH/E.

I[Ipu  paGore  Hag  HPOEKTOM  MOSIBIIAETCS
UCKJTIOUUTENIbHAsT BO3MOYKHOCTh (DOPMUPOBAHUS Y yUaAIIUXCS
KOMIIETEHTHOCTH  paspelieHus  npodsieM  (IOCKOJIbKY
00s13aTEIbHBIM yCJIOBUEM peali3alliil METOJa NPOEKTOB B
IIKOJIE SBJISETCS pelleHHe yJaluMcsi COOCTBEHHBIX TPobieM
CpeACTBaMU TIPOEKTa), a TaKXKe OCBOEHHE CHOCO0OB
NESITETbHOCTH,  COCTaBIAIOMMX  KOMMYHUKAaTHBHYIO U
MH(POPMALMOHHYIO KOMIIETEHTHOCTH.

Kaxnplii mpoekT npennojaraeT MojyuyeHHe KaKoro-
0o  mpoaykra. B mpemaraembplx  MpoekTax — 3TO
IIPOrpaMMHBIN IPOYKT, pEHIatOLIUi Ty WM HHY!O 3a1ady. Ha
BBINIOJIHEHUE TIPOEKTa IMpezaraerTcss 0a3oBoe KOJIUYECTBO
4acoB, OJHAKO [0 YCMOTPEHHUIO YYHTeNs, a TaKXkKe B
3aBHUCUMOCTH OT YMEHHMH U HHTepeca YYEHUKOB K TeMe
KOJIMYECTBO YacOB MOXET OBITh yBenudeHo. KOHKpeTHbIe
PEKOMEH I} TaHbl B MaTEpHaIax MPOEKTHBIX 3aHITHH.

Takme mpoekTsl Kak «lcciaenqoBaHue JaHHBIXY,

«Python gma Data  Science», «Pemenue 3amaum



KJacCU(pUKaUUW» Ha YriayOJIeHHOM YPOBHE  SBISIOTCS
MEXIPEAMETHBIMHU, B OTJIMYME OT MOHOIIPOEKTOB, YACTUYHO
BBITNOJHAIOTCS BO BHEYPOUHOE BpPEMsI U I10J PYKOBOJCTBOM
HECKOJIbKUX CHEIHAIMCTOB B Pa3IMUHBIX O0JACTAX 3HAHUS.
Takue mpoekTbl TpeOyIOT OYeHb KBATU(GUIUPOBAHHOM
KOOpJMHALlMM CO CTOPOHBI CHEUUAINCTOB M CIAKEHHOU
paboThl MHOTMX TBOPYECKHX TIpynn. MexnpeamMeTHble
IPOEKTHl MOTYT OBbITh KaK HEOOJBUIMMH, 3aTparuBarOlIMMU
JBa-TpU TMpeaMEeTa, TaK M HalpaBJICHHbBIMU Ha pPEIICHUE
JIOCTaTOYHO CJIOKHBIX npobiem, TpeOyIomHX

COJIEpXKATEIHbHOM MHTETPAIlUU MHOTUX 00J1acTel 3HAHMS.



