Hukneyaunck 2023

MHHHCTEPCTBO NPOCBEIEHHS POCCHIHCKOI ®EIEPALIHH

Munucreperso obpazosanna Hpkyrewoii obaacrn

AIMHHHCTPAUMA MYHHIHIAILHOTO PAHOHA MYHHIHNAALHOTO 00paz0BAHHA

MKOY «llikoaa-nntepuar No26 r. Hiskueyuuer»

PACCMOTPEHO

Pyxononn‘renﬂ)
I/

Manocaesa H.A.
Tlporokon Nal
ot «28» aBrycta 2023 1.

VTBEPHJIEHO

Jupextop MKOY
"Ikona-urTepHar Ne26

r. Husneyauner”,
y

Benasenues H.B.
TMpukas Ne231
ot «31w aprycra 2023 r.

IPOIPAMMA KYPCA BHEYPOYHOM NEATEJLHOCTH

«3HAKOMCTBO C HCKYCCTBEHHBIM HHTEJLIEKTOM»
OCHOBHOTI'O OBINETO OBPA3OBAHHS

auis ofyyaiolmxes 7-9 Kiaccos

Humneyannex 2023

CocTasnrens:
Anexceera Kpuoruua Muxainosia
Vuurent uudopmarukn

MYHULIMNATbHOE
KA3EHHOE
OBLIEOBPA3OBATE/IbHOE
YUYPEXAEHWE "CPEAHAA
OBLLEOBPA30OBATE/IbHAA
LWKOJA - UHTEPHAT Ne 26 T.
HUXHEYAUHCK"




Humneyannex 2023

IosicHuTeIbHAA 3aIUCKA

[Iporpamma kypca «HMCKyCCTBEHHBIH HMHTEIJICKT»
cocTaBlieHa g /-9 KjJJaccoB B  COOTBEICTBUU C
tpeboBanusimu  OI'OC  ocHoBHOro oOmEro oOpa3oBaHUs
(mpukaz MunnpocBenienust Ne 287 or 31 mas 2021 r.), ¢
Y4eTOM MPEeEeMCTBEHHOCTH IPOTpaMM HauyaibHOIO, OCHOBHOT'O
u CpeIHero o01ero oOpazoBaHwUsI. [Tporpamma
mpenHa3HayeHa I TPOJODKEHUS OOydeHUs OCHOBaM
HUCKYCCTBEHHOTO HHTEJJIEKTa W OPHUEHTHUPOBAaHA HAa aHAIU3
JAHHBIX, BBEJICHUE B MAIIMHHOE OOy4YCHHE Ha yrIyOJIEHHOM
ypoBHE. 3a TMOCleIHUE ACCATUIIETHS BO MHOTHX O0OJacTsX

HAayKH U WHAYCTPUU CTalld HaKaIUIMBaTbci OOJbIIME 00BEM



JAHHBIX, @ TaKXKE CTaJM Pa3BUBATHCS METOAbl MAIIWHHOTO
oOyueHus1, MO3BOJISIIOIINE U3BJIEKATh U3 ITUX JAHHBIX 3HAHUS
Y DKOHOMHUYECKYIO MOJIb3Y.

EnuabiM  comepkaHueM — KypcoB  0azoBoro u
yIayOJIeHHOTO YpOBHEM SIBIISTFOTCS OCHOBBI
nporpaMMupoBanus Ha Python, amamus mansbix Ha Python.
Jlyis  yrmyOJeHHOTO YpOBHSI MPOTpaMMOM  TIPETyCMOTPEHO
BBEJCHUEC B  MallMHHOEe  OOydyeHue  Ha  Python.
OcHoOBoOIIOJIATAIOIE  TEMOW  SIBAIETCS  BBEICHUE B
nporpammupoBanne Ha Python. CdopmupoBanubie y
yyalmxcsi 3HaHUS M yMEHHUS B 00JACTH MPOTpaMMHpPOBAHUS
Ha Python Oyayr B nanbHeiiieM HCIIOJIB30BaHbI  TPU
W3YYCHUU aHallu3a JAHHBIX HA CTYNEHH OCHOBHOT'O OOIIETO
00pa3oBaHKs ¥ MAIIMHHOTO OOy4YeHHUs] Ha CTYIICHU CPEIHETO
obmrero ob6paszoBanmss. Data Science — oxHa u3 cambIxX
MPOTPECCUBHBIX 00JIACTEH B MPOTPAMMHPOBAHUH CETOIHS, a
Python — camblii momynsipHBII ¥ pacpPOCTPaHEHHBIH S3bIK,
UCTIONIB3YEMBIN [UTsl aHalwW3a JaHHBIX. He yauBUTENbHO, YTO
JBE 3TU 00JaCTU 3HAHUHM aKTUBHO U3Y4YalOTCS U PUMEHSIOTCS
CHelMaTUCTaMU ISl TIOCTPOEHUS MPETUKTUBHBIX MOJENEH,
BU3yalM3allud W paboThl ¢ ndaHHbIMH. Kypc TO3BOJIUT

y4YaluMCsi OCBOMTH OCHOBHBIE€ HMHCTPYMEHTBHI DPabOTBI U



HNPUCTYNHTD K TIOCTPOCHUIO MOJIeNel U paboTe ¢ JaHHbIMH. B
X0l OCBOEHHUSI y4eOHOro Marepuaiga Kypca y Yydalluxcs
dbopMupyeTcsi yCTOWUMBBIA WHTEPEC K M3YyYCHUIO ITaHHOU
TEMbl W 3aKIaJbIBacTCsl 0a3a IS TPOJOJDKEHUS H3yYCHHS
METO/IOB MAIlIMHHOTO O0YYEHUs Ha CTYNEHU CPEAHET0 00IIero
o0Opa3zoBaHwUsl.

[IporpamMma pazpaboTaHa B COOTBETCTBUU C OJHUM U3
IUIAKTUYECKUX MPUHIUIIOB — MPUHIIUIIOM IPEEMCTBEHHOCTH.
Copnepxkanve NpOrpaMMbl HAXOAUTCS B TECHOW CBS3H C
MaTepuaIoM Ui HadajdbHOro o0miero oopa3oBaHUs, a TAaKKe
SBIIIETCS. HEOOXOTUMBIM JUIS TMOCJIEAYIOUIEr0 H3y4eHUs Ha
CTYIIEHH cpemHero oOmero oOpa3oBaHHs. OJTO — JIHHUS
s3pIka TporpamMmupoBanus Python, ocBoenue kotoporo
HAaYMHAETCS B OCHOBHOM IIKOJE, M CKBO3Has JMHUS
MalIMHHOTO OOy4YeHUs, OCBOCHHE KOTOPOr0 HayMHAaeTcs Ha
MPONEAEBTUYECKOM YPOBHE B HAYAJIbHON M OCHOBHOM IIKOJIE
U TIPOJIOJKAETCSA Jlajiee B CPEeIHEN HIKOJIE.

K 3aBepmienuto oOydeHUs Mo mporpamMme ydariuecs
JOJKHBI [MOHMMAaTh AaKTYalbHOCTh aHaju3a JaHHBIX, €ro
OCHOBHBIE 00JacTH MPUMEHEHUS U METOJbl pealli3allli.
[IporpamMma mpenmonaraeT, 4YTO Yy ydJamuxcs Oyder

chOpMUPOBAHO IETIOCTHOE TMPEJACTaBICHHE OO0 aHalu3e



JAHHBIX, PEaJu3allMuyd METOJOB aHalINW3a JaHHBIX Ha S3bIKE
Python, ero cdepax npuMeHeHHS.

JlauHblid Kypc omnupaercs Ha (yHIaMEHTaJbHbIC
OUIAKTUYeCKUe  MPUHIMIBIL,  TakKhue  Kak  MPAKTHUKO-
OpPUEHTHPOBAHHOCTD, HAy4YHOCTb u JOCTYITHOCTb,
LEJIOCTHOCTh U HENPEPBIBHOCTh, a TaKXE WHHOBAaLlMOHHBIE
METOIbl  MPOOJIEMHO-Pa3BUBAIOLNIETO M CMEIIAHHOTO
oOydeHusi, TPOrpaMMHO-TIPOEKTHOTO U HCCIIEJOBATEIHCKOTO
MOX0JI0B. B KOHIIE KaXXI0T0 ypoKa MPUCYTCTBYIOT BOIIPOCHI
U 33JaHUs, MHOTME U3 KOTOPBIX OpPHUEHTUPOBAaHbl Ha
KOJUICKTUBHOE  OOCYXJCHHE, JWCKYCCHH,  BBIPaOOTKY
KOJUIEKTUBHOT'O MHEHHS.

Ocoboe MecTo B peanu3aliy MporpaMmmbl OTBOJAMUTCS
BHUJICOJICKLUSAM, OHJAMH-pecypcaM, TpeHaxepaM. Bce 310
co37aeT HEOoOXoaMMbIC yCIOBUA g (HOPMUPOBAHUS
CaMOCTOSITEIbHOCTH B IUTAHUPOBAHUU yueOHOM
JEATeNbHOCTH, B OpraHU3alii y4eOHOTO COTPYIHUYECTBA, B
pacrpefieieHud pojied MpU pEeLIeHMH YYeOHbIX 3agad |
npobnem. HeoTbemieMmoil 4acTbi0O MPOrpaMMBI  SIBJISETCS
MIPOEKTHAS JeSTEIbHOCTh 00yYarOIINXCSl.

W3ydyenune pa3inuyHBIX acCHEKTOB aHalu3a JaHHBIX

MO3BOJUT CHOPMHPOBATH Y YyYalIUXCsl CIHOCOOHOCTh K



QHAIUTUYECKOW M IPOTHOCTUYECKOM AesaTesbHOCTU. [lomck
OTBETOB Ha MPOOJIEMHBIE BOMPOCHI, PEIICHUE TPOOIEMHBIX U
UCCIIEZIOBATENIbCKUX  33/IaHuM,  MHTETPUPOBAHHBIX B
coJlep’KaHue, HampaBlieHO Ha (OopMHUpOBaHHE Yy Yydalluxcs
LEJIOCTHOTO CHUCTEMHOTO MBIILJIEHUS, KOTOPOE MO3BOJIUT UM
OIICHUTh C(HOPMUPOBAHHBIA KPYT MOCTOSHHBIX MHTEPECOB W
OCYILIECTBUTH OCO3HAHHBIN BBIOOD JaTbHEUIIeH
00pa3oBaTeNbHON  TPAGKTOpUH U  MPOPECCHOHATHHOTO
CaMOOIPEIEICHHUS.

Iean 1 3axaun kypcea. ['1aBHas nens Kypca — 1ath
ydamuMcs 0a30Boe TpencTaBiieHne o0 aHamu3e JaHHBIX U
pealm3allid  OCHOBHBIX METOJOB aHajiM3a JaHHBIX H
MAaIIMHHOTO OO0ydueHHss Ha s3bike Python, mo3HakoMHUTH C
TEPMUHOJIOTHEH MCKYCCTBEHHOTO HMHTEIJIEKTa U HAy4UTh
MPUMEHSATh HEKOTOphIE W3 €ro METOJOB JUIsl pelIeHUs
MPAKTHYECKUX 3a]a4.

eseBas aynuTopus Kypca. Yuamuecs 7—9 kiaccoB
00111e00pa30BaTEIBbHBIX MIKOJL.

Mecto kypca «HCKyCCTBEHHBI HWHTEIUIEKT» B
y4eOHOM TuTaHe. Ypoku Kypca «VICKyCcCTBEHHBIM MHTEILICKT»

MOTYT MpoBOAWUTECS B 7, 8 m 9 Kiaccax B KauecTBe



BHEYPOUYHOU JIEATEIIbHOCTH (BO3MOXHBIE dbopMBI:

(baxynbTaTUB, KPY)KOK U IpoUee).

LleHHOCTHBIE OPHEHTHPHI COACPKAHUA U
peajn3anuu NporpaMmmsbl

Conepxanue MPOTPaMMBI HOCHUT
MEXIUCUUIUIMHAPHBIA xapakTep. EcrecTBeHHBIM 00pazom
BBITJIIAUT €r0 BO3MOJKHAs MHTErpanmus ¢ AUCHMILNIMHAMU
npeaAMeTHOW oOmactu  «MartemaTtuka u  HH(POpMaTHKa».
Pa3BuTHe JOrMYecKOro M ajJrOpUTMHUYECKOTO MbILIUICHUS,
OCYILECTBJISIEMOE Ha YPOKax IO 3TUM JUCLUUIUIMHAM, CIIYyXKUT
3agade (HopMHUpPOBaHHS HEOOXOIUMOW OCHOBHI, HA KOTOPOi B
nanpHeieM OyleT OCYHIECTBJICH MepexoJ K MallMHHOMY
00yYEeHHIO Ha CTYIEHU CPEAHETO 00IIero oopa3oBaHus.

Yepes ncnoap30BaHUE Pa3INYHbIX AaTACETOB U AHAIIN3
JAHHBIX CUHTE3UPYIOTCS 3HAHUA W YMEHHUS Yydalluxcs,
MOJTy4eHHBIC UMM Ha ypokax reorpaduu, Gusuku, OHOIOTUN
U IpYTHX.

Heorsemnemoli  4acTbl0  HpPOrpaMMBbl  SIBJIAETCA
peanu3anus MPOEKTHOro merona oOyuenus. IIporpammoit
MPEIyCMOTPEHO  BBIMIOJHEHHE  TAaKUX  IPOEKTOB  Kak

«CTaTUCTUUECKUM METOJ aHajlu3a IaHHBIX», «Pa3iundyHble



BapUaHTHl MPOTPAMMHPOBAHUS IUKINYECKOTO aITOPUTMAa»,
«Hauana nporpamMmupoBanust Ha Python». IIpoekTsl o cBoeit
IUIAKTUYECKOM CyIIHOCTH HaleleHbl Ha (opMHUpOBaHHE
CIOCOOHOCTEH, MOo3BONAIOMIUX YPPEKTUBHO JICHCTBOBATH B
peanbHON KU3HEHHOW curyaruu. OOnanas WMH, ydaliuecs
MOTYT aJanTUpPOBATbCA K HW3MEHSIOIUMCS  YCIIOBHSM,
OPHEHTHUPOBATHCA B Pa3HOOOPA3HBIX CUTYaIlUsX, paboTaTh B
KOMaHJIe.

IIpu  pabore  Haxg  TPOEKTOM  MOSBIIAETCS
UCKITIOYUTEIbHAs BO3MOKHOCTh (DOPMUPOBAHHS Y YUAILUXCS
KOMIIETCHTHOCTH ~ pas3pemieHus  npobiieM  (IOCKOJIbKY
00s3aTeNbHBIM YCIIOBUEM pealli3allid METOoJla MPOEKTOB B
IIKOJIE SBJIAETCS pElIeHNE YJalluMcsi COOCTBEHHBIX MPOOiIeM
CpelCTBaMHU TMPOEKTa), a TaKKe OCBOCHHE CIOCOOOB
NESITENLHOCTH,  COCTABIISIIOIIMX ~ KOMMYHUKATHBHYIO U

MHGOPMALMOHHYIO KOMIETEHTHOCTH.

[lnanupyemblie pe3yJibTaThl OCBOCHHUS Y4eOHOI0
Kypca

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaMm
OCBOCHHMSI OOydJalOIIMMKCS OCHOBHOM 0Opa3oBaTeIbHOM

MpOrpaMMbl  CpPEeIHEr0 00IIero o0pa30BaHUS: JIMYHOCTHBIM



pesynpratam (Tabnmua 1); MeranmpeAMETHBIM pe3ylbTaTam

(rabmuma 2); npeaMeTHbIM pe3yabTataM (Tabmuna 3).

Taoauma 1
JInyHOCTHBIE pe3yJIbTAThI

Tpe6opanue ®PIOC! Yem gocTHraeTCs

JIMuHOCTHBIE pe3yabTaThI,
o0ecIIeunBaroIre aganTanuio
oOyuJaromierocs K
U3MEHSIOIIUMCSI YCIIOBHSIM
COLIMAJIBHOM U IIPUPOJTHOU

. Paznennl

Cpelbl:

«BBenenue B
yMEHHUE pacrlo3HaBaTh o

HCKYCCTBEHHBIN
KOHKPETHBIE TPUMEPHI

AHTEIIEKTY,
MOHSTHUS MO0 XapaKTEPHBIM

«OCHOBEI
MpU3HaKaM, BBITIOJTHATh

porpaMMHUPOBAHUS Ha
OTIEpAIlMU B COOTBETCTBUU C

Python»,

OIIPEIEICHUEM U
MPOCTEUILIMMH CBOMCTBaMU
MOHATUS, KOHKPETU3UPOBATh
MOHATHE IPUMEPAMH,
UCIIOJIb30BATh MTOHATHUE U €TO
CBOMCTBA IIPU PELLICHUU
3a/1a4, a TaK’Ke ONepUpOBaTh
TEpMUHAMHU U
NPECTaBICHUSIMH B 00J1aCTH

«Ananu3 maHHBIX HA
Python», «Bsenenue B
MalIMHHOE 00yJYCHHE Ha
Python»

! TIpukas Munnpocsemenus Ne287 or 31 mas 2021 r.



KOHILIETIIUY YCTOWYUBOTO
pa3BUTHSA

[lerHOCTH HAy4YHOTO
MO3HAHU:

OBJIaJICHHE OCHOBHBIMH
HaBBIKAMH
HCCIIEIOBATEIIHLCKOM
NESITENPHOCTH, YCTAHOBKA Ha
OCMBICJICHUE OIIBITA,
HaOJIIOICHN, TIOCTYIKOB 1
CTpEMIICHUE
COBEPIIICHCTBOBATH IMMyTH
JIOCTUKCHHS
WHIUBUTyaJIbHOTO U
KOJUIGKTUBHOTO
Oyaromnoy4us

Pazgensr «Ananms
naHHBIX Ha Python»,
«BBeneHne B MalIMHHOE
o0Oyuenue Ha Python»




Taoaumna 2
MeTtanpeaMeTHbie pe3yJbTaThl

TpedoBanue ®PI'OC YemMm gocturaercst

YMeHne
CaMOCTOSITEIIEHO
TUTAHUPOBATH MTyTH
JOCTHKEHHUS 1IeITH, B
TOM 4HCIIe
aIbTePHATUBHEIE,
OCO3HAHHO BHIOMPATH
HaubOoee r3pexTuBHBIC
CIIOCOOBI pereHus
y4eOHBIX U
MO3HABATENIbHBIX 33/1a4.

IIpoexTHble 3a1anus

VYMeHune o1leHuBaTh

MPaBUJIBHOCTh
BBITIOJTHCHUSI YICOHOU Pasnen «Ananus maHHBIX Ha
3a1a4u, COOCTBEHHBIE Python»

BO3MOYHOCTH €€
pelieHusl.




YMeHnue onpenenarsb
MOHSTHS, CO3J]aBaTh
0000111IeHN S,
yCTaHaBJIMBATh
aHaAJIOTHH,
KJ1acCU(UIMPOBATH,
yCTaHABIMBATh
MIPUYHHHO-
CJICICTBCHHBIC CBSI3H,
CTPOUTH JIOTHIECKHE
paccyXJIeHus,
YMO3aKJIIOUCHUS
(MEIYKTHBHBIE,
JEeTyKTUBHBIC U TI0
aQHAJIOTUM) U JIeTIaTh
BBIBOJIBL.

Pasnen «Ananus maHHBIX Ha
Python»

VYMeHune co3naBaTh,
MPUMEHSTDH U
peoOpa3oBLIBATh
3HAKU U CUMBOJIBI,
MOJIENTU U CXEeMBbI JJIs1
penieHus y9eOHbIX U
IIO3HAaBAaTCJIbHBIX 3a1a4.

Pasnen «Ananus gJaHHBIX Ha
Python»

®opmMmupoBaHUE U
pa3BuTHE
KOMITETEHTHOCTH B
obnactu
ucnonb3oBanusi UKT
(MKT-KOMITETCHITNH).

Pasnen «Ananus maHHBIX Ha

Python




Taoauua 3

IIpenmeTHBIE pe3ybTaThbl

TpedoBanue ®PI'OC YeMm gocturaercst
DopMUpOBaHUE Paznensl
UH(POPMALMOHHON U «OCHOBBI
QITOPUTMHUYECKOHN KYJAbTYphl, | MPOrpaMMHpPOBaHUS Ha
dhopmupoBaHue Python»

MNpEACTaBJIICHUSA O KOMIIBIOTEPC
KaK YHUBEpCaJIbHOM
YCTpOHCTBE 00pabOTKH
nH(popMaIu, pa3BUTHE
OCHOBHBIX HABBIKOB 1N YMGHI/Iﬁ
HUCIIOJIb30BaHUA
KOMIIBIOTEPHBIX YCTPOMCTB.

«AHanus3 gJaHHBIX HA

Python»

dopmMUpOBaHUE
MPEJICTABICHUS 00 OCHOBHBIX
M3Y4aeMBbIX MTOHSATHIX
(uadopmarius, aIropuTM™,
MOJIENb) U UX CBOMCTBAX.

Pasgensl «OCHOBBI
pOrpaMMHUPOBAHHUS Ha
Python», «Ananus
naHHBIX Ha Pythony,
«BBeneHre B MalllMHHOE
oOyuenwue Ha Python»




PazBuTne anropuTMuuecKoro
MBIIIJICHUS, HEOOX0IMMOTO
1151 TIPO(eCCUOHANBHOM
NESATENBHOCTH B
COBpPEMEHHOM OOIIIECTRE;
pa3BUTHE YMEHUM COCTABUTH
U 3aMMcaTh aITOPUTM ISt
KOHKPETHOTO UCTIOITHUTEIIS;
dhopmupoBaHue 3HaHUI 00
AITOPUTMHUYECKUX
KOHCTPYKIUSX, JIOTHYECKUX
3HAUEHUSAX U OllepalusX;
3HAKOMCTBO C OJJTHUM U3
SI3BIKOB IPOrPAMMHUPOBAHUS U
OCHOBHBIMHU
ANTOPUTMUYECKUMU
CTPYKTypaMu — JIMHEHHOH,
YCJIOBHOM Y LUKJIUYECKOM.

Paznensl «Ananus
JTaHHBIX Ha Python»,
«OCHOBBI MAIITUHHOTO
oOydeHus»

DopMHUpOBaHUE YMEHUN
dbopmanuzanuu u
CTPYKTYpUPOBAHUS
nH(popMaIuu, yMEeHUS
BBIOMPATh CIIOCO0
MIPEJICTaBJICHUS JaHHbBIX B
COOTBETCTBUH C
IIOCTaBJICHHOH 3amauei
(TabmuIbI, cXeMbl, TpaduKH,
JUarpaMMBbl) €
UCIOJIb30BaHUEM
COOTBETCTBYIOIIUX

Pasgensr «OCHOBBI
MPOrPaMMHUPOBAHHMS Ha
Python», «Ananus
naHHBIX Ha Python»,
«BBenenue B MallInHHOE
obyuenue Ha Python»




MPOTPAMMHBIX CPEJICTB
00pabOTKU JaHHBIX

DopMUPOBAHHUE HABBIKOB 1
yMEHUi 6€301MacHOro u
1€J1ec000Pa3HOro MOBEACHUS
npu pabore ¢
KOMITBIOTEPHBIMU
IporpaMMaMH U B CETH
HNHTepHeT, yMeHHs cOOI0IaTh
HOPMBI HH(POPMAITHOHHOH
STHKU U MpaBa

Pa3nen «BBenenue B
HCKYCCTBEHHBIN
HUHTEJUIEK




Y4eOHO-TeMaTHUYeCKHil IJIaH

B pasnmene mnpuBoAMTCS BapuaHT IUIAHUPOBAHUS,
KOTOPBIA pacCyuTaH Ha YIIyOJEHHBI BapuaHT Y4eOHOTO
TUIaHa.

[TepBoit JIOIIOJTHUTEILHON LEILIO W3Y4YEHUS
PacIIMpPeHHOT0 Kypca SBIJISETCS JOCTH)KEHHE OOJIbIIMHCTBOM
yUaIuXCsl MOBBIIICHHOTO (MPOIYKTUBHOTO) YPOBHS OCBOCHUS
yueOHOro Marepuana. Y4eOHUKH I ypoBHs /-9 KiiaccoB
o0ecreunBarOT HEOOXOAMMBIA IS OTOTO YYEOHBIM W
JTUIAKTHYECKUM MaTepuall.

Bropon JOTIOJTHUTEIILHOU LEIbI0  HU3y4eHUsd
pPaCIIMPEHHOTO Kypca SIBISIETCS TMOATOTOBKA YYAIIUXCS K
OJIUMIHNANaM, KOHKypcaM B 00JacTh aHaliu3a JaHHBIX H
MaITUHHOTO OOyUYEHUSI.

JlomoHUTENNbHOE y4eOHOE BpeMsi B pacCHIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OTJIa€TCs MPAKTUYECKOH padore.
[Ipu pacmmpeHHOM BapuaHTe Yy4eOHOTO IUIaHa OOJIbIIas
qacTh (MM BCE) 3aJaHUil MOXKET BBINOJHATHCS BO BpEMs

YPOKOB noJ PYKOBOICTBOM YUUTETIS.



Paznuune 6a30BOT0 ypoBHS OT YriIyOJIGHHOTO Kypca

MNpoABIACTCA B CTCIICHU FJ'Iy6I/IHbI H Kady€CTBa OCBOCHUA

TECOPETHYCCKOIO Marc€praja WM IOJYYCHHBIX ITPAKTHYCCKHX

HaBBIKOB.

TemaTHueckoe ILIAHUPOBAHUE € ONPEACJICHHECM
OCHOBHBIX BU/10B yqeﬁﬂoﬁ HACATECJIBbHOCTH

Taoauua 4

«HMcKycCTBEHHBIN MHTEJIEKT»

HaumMmeHoBaHue Kpartkoe Buab1 yuyeoHoit
TEMBbI couepma}me OECATCJIBbHOCTH
1.
Beenenue 8 U1 u MO
1.1. Beenenue B mamuaHoe | [IpornosupoBa | Ananrumuuecxast:
o0yueHme HUE, aHaJIu3, [OMCK OTBETOB Ha
o0yueHue, BOIPOCHI  yUUTEJH,
JAaHHEIE, CaMOCTOSITENLHBIN
TIPU3HAKH, TIOMCK HH(pOPMAITUH
AITOPHTM, TIpH peleHnn
HCKYCCTBEHHBI | MOCTABJIEHHBIX
W MHTEIIICKT, 3ajad.
MaIlMHHOE Kommynuxayuonna
o0yuenue, data | s: KOMaHIHAsI
science. paboTa, OTBETHI Ha
BOMIPOCHI  YUHTENS,
WTPOBast MPAKTHKA.




Ilpakmuyeckas:
ydacTde B HIpe,
paboTa Cc WIpOBBIM
TPEHAKEPOM.
Peghnexcusnas:
pedraexcus
METOIOM «6 LIJIAI»

1.2 Posb uckycctBeHHOTO Otuka 1MUY, Ananumuyueckas.
UHTENIEKTa B KU3HU STUYHOE MIOUCK OTBETOB Ha
YesIoBeKa: ITHKA U IIPUMEHEHUE BOINIPOCHl  yIHTeEJI,
perynupoBaHue ny, CaMOCTOSITEJIbHBIN

OTBETCTBEHHOC | MOMCK MH(OPMAIIH

T U, pu pelLeHu

peryiaupoBaHue | MOCTaBJIEHHBIX

nn. 3ajad.
Kommynuxayuonna
A. KOMaHJHas
paboTa, OTBETHI Ha
BOIPOCH! YUUTEIS.
Ilpaxkmuueckast:
pelieHue Keica,
y4acTHe B Urpe.
Peghnexcusnas:
OTBETHI Ha
KOHTPOJIbHBIE
BOIIPOCHI

2.
OcHoBBI s13bIKa MporpaMmvMupoBanusi Python

2.1. AnroputMsl U Ucnonuurens, | Anarumuueckas:
UCTIOJTHUTEH. QJITOPUTM. MOMCK OTBETOB Ha
CriocoOsl 3anucu Cnoco0bl BOIIPOCHI  yUHUTEIH,
aNTOPUTMOB 3aMHACH CaMOCTOSITEIbHBII

aJITOPUTMOB! MOMCK MH(pOPMAINU
CIIOBECHBIH, pu peIIeHnI

IIOCTPOYHBIH,




Omok-cxema, MTOCTABJICHHBIX

nporpamma. 3a/1ad.

JInneHbIi, Kommynurxayuonna

pa3BeTBISIONIN | 52 pabora c

ics u UI'POBBIM

IUKITNICCKUT TPEHAXKEPOM.

AJITOPUTMEI. Ipaxmuueckas:
OTBETHI Ha BOTIPOCHI,
permieHne
mpeyIaraeMbIX
3aJlaHUil Ha SI3bIKE
MIPOTPaMMHUPOBAHUS
Python.
Pegnexcusnas:
3allOTHCHUE JTUCTa
pedexcun

2.2 OO1mue cBeneHus o Ucropus s3bika | Anarumuueckas.

SA3BIKC
IIpOrpaMMHUPOBaHUS
Python

Python,
KOMIIWINPYEM
BIE U
HHTEPIPETUPYE
MBI€ SI3BIKH,
JIOCTOMHCTBA U
HEIOCTATKU
Python.
IlonsTue
JIAHHBIX, THITHI
JIAHHBIX |
Lejble,
BEIICCTBEHHBIC
U CTPOKOBEIE.
TlonsTne
HIEPEMEHHOM,
pa3HHLIA MEXTY
NEPEMEHHON U
KOHCTaHTOM.

MOMCK OTBETOB Ha
BOTIPOCH  YUHUTEI,
CaMOCTOSITENIbHBIN
MIOMCK MH(POPMAIMN
npu penieHnn
TTOCTAaBJICHHBIX
3amad.
Kommynurxayuonna
A pabota B
KoMaHgax W (W)
WHJIMBUAYaJBHO.
Ipaxmuueckas:
OTBETHI Ha BOIIPOCHI,
perieHme
HpeAIaraeMbIX
3aaHU Ha S3BIKE
MPOrpaMMHUPOBAHUS
Python.




Pegnexcusnas:
3aMOJIHEHUE  JIMCTA

peduexcun
2.3 Opranuzanus BBoJa U OyHKIUS Ananumuueckas.
BBIBOJIA JAHHBIX print(), MOMCK OTBETOB Ha

npaBuia ee BOIMPOCHl  YYUTEIIS,
HCIIOJIb30BAHUS | CAMOCTOSITENIBHBIN
. OmmOKy mpu | TOMCK HHPOPMAITNU
HCIIOJIb30BAHUH | TIPU pelieHuu
GbyHKIMH MOCTABJICHHBIX
print(). 3ajad.
Tune! ganseix: | Kommynuxayuonna
int, float, str. A pabora B
[puBenenue KoMaHmax u (uin)
THUTIOB C WHIUBUYaITHHO.
MOMOIIBIO IIpaxmuueckast:
COOTBETCTBYIO | OTBETHI Ha BOIIPOCHI,
mux QyHKIUNA | peLIcHue
(int(), float(), npeaIaracMbIx
str()). ®ynkiums | 3a1aHUil Ha sI3BIKE
type(). MpOrpaMMHUPOBAHHS
Onepatop Python.
npucBauBanus. | Pegaexcusnas:
[paBuna 3alOJIHCHUE JINCTa
HMMCHOBAHUSA pedaexcun
MIEPEMCHHBIX.
OyHKUUSA
input(),
npaBuiia ee
HCTIOJIb30BAHHUS
Heo0xomumocTt
b NIPUBEICHUS
LIEJIOYUCIICHHBI
X JTAHHBIX K

THIy it mocie
BBOJIA




2.4 Anropurmuueckast Twume! JaHHBIX Ananumuueckas.
KOHCTPYKIHS B Python, MOMCK OTBETOB Ha
«CIIeI0BaHue» apuMeTHIecK | BONpPOCHl  y4MTEIH,

Ue OIepaTopsl, | caMOCTOSITENIbHBIN
JeHCTBUS © TIOMCK MH(pOPMAIIN
NepeMEHHBIMU. | TIpU penieHnn
Anroputwm, TIOCTaBJIEHHBIX
BUJIBI 3ajad.
QJITOPUTMOB, Kommynuxayuonna
0CcO0EHHOCTH Eh pabota B
JIMHEWHOTO KOMaH#ax ¥ (WIH)
JITOpUTMa, WHMBUYaJIBHO.
610K-cxema. Ipakmuyeckas:
biok-cxema OTBETHI HAa BOIIPOCHI,
JMHEHHOTO penieHue
JITOpUTMA. TIpe/TaraeMbIX
3aJlaHUN Ha AA3BIKE
NpOrpaMMHUPOBaHHUs
Python.
Pecrexcusnas:
3aII0JTHEHUE JINCTa
pedrexcun

2.5 [IporpamMmupoBanue biok-cxema Ananumuueckas.

JIMHEWHBIX aJTOPUTMOB | JIMHEMHOrO MOMCK OTBETOB Ha
aNropuTMa. BOIIPOCHI  yUHTEIH,
[IporpaMMupoB | CaMOCTOATEIbHBII
aHue TIOMCK MH(POPMAINN
JIMHEWHBIX pu penieHnn
aJITOPUTMOB, TIOCTaBJIEHHBIX
apupmeTHdeck | 3amad.
ue oneparopsl, | Kommynuxayuouna
MIEPEMCHHBIC A pabora B
KoMaHgax W (W)
WMHIUBUIYaIBHO
Ipaxmuueckas:

OTBECTHI Ha BOIIPOCHI,
peuaicHue




TpenIaraeMbIx
3aJaHAM Ha S3BIKE

pPOrpaMMHUPOBAHHS
Python.
Peghnexcusnas:
3all0JIHCHUE  JINCTA
pedexcun
2.6 Anropurmuueckas PazsetBmsttonun | Ananumuueckas:
KOHCTPYKILHS fcs aNropuT™, | MOMCK OTBETOB Ha
«""BETBIICHUE» 6nok-cxema BOIIPOCHI  YYUTEIL,
BETBJICHUS, CaMOCTOSITEIbHBIN
olepaTopsl HOHCK MH(pOpMaUH
CpaBHCHHUSL. pH peIIeHIH
YcnoBHble MOCTaBJICHHBIX
omeparopst if, 3a7a4.
if-else, Kommynuxayuonna
npaBuiIa s pabora B
3arcu KoMaHmax u (¥im)
YCIIOBHBIX WHAWBHAYAJBHO.
OIepaTopoB. Ipaxmuueckas:
OTBCTHI Ha BOITPOCHI,
pelieHue
npeiaraeMbpIx
3alaHuil Ha sI3bIKE
NIPOrpaMMHUPOBAHUS
Python.
Pedghnexcusnas:
3allOJIHEHUE  JIMCTa
pedexcun
2.7 [onnas dpopma bnok-cxema Ananumuyeckas:
BETBIICHUS BETBIICHUSL. MOMCK OTBETOB Ha
TTomHbri BOIIPOCHI  YUMTEIH,
YCIIOBHBIN CaMOCTOSITETIbHBIN
oreparop, MOMCK MH(pOPMAIUU
npaBuiia pu peIIeHIH

3alurcu




TIOJIHOT'O
YCIIOBHOTO
orneparopa

MOCTABJICHHBIX
3a1au.
Kommynuxayuonna
5 pabota B
KoMaHgax u (uiu)
WHIUBH Ty aJIBHO.
Ilpaxmuuyeckas:
OTBETHI Ha BOIPOCHI,
pelieHne
npeIaraeMbpIx
3alaHuil Ha S3BIKE
MPOrpaMMHUPOBAHHS
Python.
Peghnexcusnas:
3alOJIHCHUE  JIUCTA
pedrexcun

2.8

[IporpammupoBaHue
Pa3BETBIIIOIUXCS
AJITOPUTMOB.

Y cnoBHBIN onepaTop

IIporpammupoB
aHne
JIMHENHBIX
QJITOPUTMOB,
apuMeTHIecK
Ue OmneparTopsl,
nepeMeHHBIe

AHanumuueckas.
MOWCK OTBETOB Ha
BOIMPOCHI  YIHUTEIIS,
CaMOCTOSITENTbHBIN
MOVCK WH(pOpMAITUU
npu pereHnn
MOCTABJICHHBIX
3amad.
Kommynuxayuonna
A pabora B
KoMaH#ax u (HiH)
WHIUBHTYaJIHHO.
Ipaxmuyeckas:
OTBETHI HA BOMIPOCHI,
pelieHue
TpeIaraeMbIX
3aJlaHuil Ha SI3bIKE
MPOrpaMMHUPOBAHHUS

Python.




Pegnexcusnas:
3aMOJIHEHUE  JIMCTa

pedexcun
2.9 Ipocteie u cocTaBubie | PasBerBusitoruu | Anarumuueckas:
YCIIOBUSI WSt anropuT™, | MOMCK OTBETOB Ha
6J0K-cxema BOMNPOCHI  yUUTEIs,
BETBJICHUSL. CaMOCTOSI TeIIbHBIN
Jlornueckue MOMCK UHPOPMAIIH
orepaTophl, pu pelieHuH
COCTaBHbIC MOCTABJICHHBIX
YCIIOBHSI. 3aau.
VYcroBHbI# Kommynuxayuonna
orepaTop A pabora B
KoMaHgax W (WiIn)
WHIUBUYaITHHO.
Ilpakmuueckas:
OTBETHI Ha BOIPOCHI,
peleHe
Tpe/IaraeMbIx
3aJlaHUN Ha A3BIKE
MpOrpaMMHUPOBAHHS
Python.
Peghnexcusnas:
3alOJIHCHUE JINCTa
pedrexcun
2.10 Anropurmuyeckas Omneparop Ananumuueckas:
KOHCTPYKLIHS while B Python, | mouck orBeToB Ha
«TIOBTOPEHHE». CHHTaKCHC BOIPOCHl  yYHTEIIs,
[MporpammupoBaHue orepaTopa CaMOCTOATEIbHBIN
LHUKJIOB C 3aJaHHBIM while MOKMCK MH(pOpMaHn
yCIIOBHEM npu penieHnn
MIPOJOIKEHUSI PabOTHI MOCTABJICHHBIX
3ajad.
Kommynuxayuonna

A pabora B




KoMaHmax H (wim)
HHIUBUIYaIIBHO.
Ipaxmuyeckas:
OTBETHI HA BOIPOCHI,
pelieHne
npeAIaracMbIX
3alaHUi Ha SI3bIKE
MpOrpaMMHUPOBaHHS
Python.
Peghnexcusnas:
3all0JIHCHUE  JIMCTa
pedexcun
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[IporpammupoBanue
LUKJIOB C 33JIaHHBIM
YHUCJIOM TTOBTOPEHUN

Onepatop for B
Python,
GyHKIUS
range(),
CHHTaKCHC

G yHKIUH
range().

Ananumuueckas:
MOMCK OTBETOB Ha
BOIIPOCHI  yYMTEIH,
CaMOCTOSITENIbHBIN
MTONCK WH(pOpMAIHN
npu penieHnn
TIOCTaBJIEHHBIX
3amad.
Kommynuxayuonna
5 pabora B
KoMaHgax W (WiIn)
WHIUBUIYaITBHO.
Ipaxmuueckas:
OTBETHI Ha BOIIPOCHI,
perieHne
npeJyiaraeMbix
3aJlaHUN Ha SA3BIKE
MPOrpaMMHUPOBAHUS
Python.
Pecrexcusnas:
3aloTHEHUE  JIHCTa
pedrexcun
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IIpoekr «Pa3nuunsie
BapHAaHTHI

Huxmraeckuii
aJITOpUTM,

Ananumuueckas.
TTOMCK perreHus




POrpaMMHUPOBAHUS alrOpUTM MIOCTaBJICHHON
LIAKIAYECKOTrO while, 33249
anropuTMa» anroputwm for, Kommynuxayuonna
npaBuiIa Eh pabota B
3aInucH KoMaHgax u (WiIn)
LUKITAYECKUAX WH/IMBU/1yaJIbHO.
ITOPUTMOB B | [Ipaxmuyeckas:
Python pelieHue
MPOSKTHOH 3aJa4H.
Peghnexcuenas:
3alOJIHEHUE  JIMCTa
pedexcun
2.13 Ipoext «Havana Tums! navvbIX, | Anarumuueckas. B
POrpaMMUPOBAHHUS» HEpEMEHHBIE, nporecce
GbyHKIHH, CHCTEeMAaTH3AIMH
MaTEMAaTHYECKH | 3HAHHUM.
e u normyeckue | Kommynuxayuonna
OIepaTopsl, a. mpu pabore B
BHUITBI KOMaH/[ax.
AJITOPHTMOB, Ilpaxmuueckasa:. B
YCIOBHBIN pabore o
orieparop, CO3/1aHHIO
oneparop for, BU3YaJBHOH KapThl
orneparop 3HaHUH.
while. Peghnexcusnas:
3allOJIHCHUE JIUCTA
pedrexcun
3.
Aunaymn3 1annbix Ha Python
3.1 Hayka o naHHBIX. JanHbIe, Ananumuueckasi:
CTpyKTypbI JaHHBIX HayKa o aHaJM3 TPaKTOBOK
JIaHHBIX, NOHATHS «HAayKa O
OTKPBITHIC JIAHHBIX»; TIOHUCK
JaHHBIE, OTBETOB Ha

HUCTOYHHUKU




JIaHHBIX,
CTPYKTYPBI
JaHHbBIX (CTeK,
MACCHB,
ouepesip,
XOII-Ta0JIMIA)

npoOieMHBIe
BOIPOCHI YYHUTEIS.
Kommynuxayuonna
A o0cyxaeHne
TPAKTOBOK ITOHSTHS
«HayKa O JIaHHBIX»,
OTBCTHI Ha BOIPOCHI
YUHUTEII.

Ilpaxkmuueckas:
pabota B
MHUKpOrpynmax Ha 1
JTamne ypoka
(BBITIOJTHEHHE
3a/1aHus Ha
OIIPOBEP)KCHUE HIIH
(akTHuecKoe
TIOATBEPIKICHNE
OJTHOTO M3 TE3UCOB);
MOMCK  NIPHUMEPOB
CallTOB-UCTOYHHUKOB
JaHHBIX; PpeIleHue
MPOOIEMHBIX
3a/1aHUH.
Pecghnexcuenas:

3aIl0JTHEHUE JIUCTa
pediiekcun B KOHIIE

ypoxa

3.2

Pabora co cimckamu

Python

CTpyKTypBI
JIAHHBIX,
CIHCKH,
CIIHCOK,
3JIEMEHT
CIHCKa,
HHJICKC,
OTpHIIaTEIbHA
sl MH/ICKCAIUS

Dxcnepmuas.
o0CyXaeHre
JIOMAIITHETO
3aJaHusi M €ro
OLICHKA.
Ananumuyecras:
aHau3

pOoOJIEMHOM
CHTYyaLlUH 00
opraHu3alu




XpaHEHHsI JIaHHBIX
(na pUMepax);
HalvcaHue KoJia
(3Tam 2 ypoka).
Ipaxmuueckas:
pelienue
pOOJIEMHBIX
3aJaHNH,
HpaKTHIECKast
pabora (sram 3
ypoKa).
Kommynuxayuonna
. OTBETHl  HA
BOIPOCHI  Y4HTEIS,
ydJacTue B
TPYIIIOBOM
Oo0CYXJIeHHH  TpHu
BBITIOJIHEHUH
3aJaHuMN.
Peprexcusnas:
3allOJIHCHUE  JIMCTa
pedrnexkcun B KoHIIE

ypoka

3.3

bubnuoreku Python.
bubmmoreka Pandas

TTonck,
OUMCTKA,
npeoOpazoBaH
He,
OpraHu3aIys
u coop
JAHHBIX,
OuOIMoTEKA
SI3BIKA
POrpamMMHUpO
BaHU,
OUOIMOTEKH
Python,
OuOIIMoTEKA

Ananumuyveckas.
IIOMCK OTBETOB Ha
poOTIEMHBIC
BOTPOCHI
(nampumep,
MIPOBECTH AHATIOTHIO
OMOIMOTEKH  SI3BIKA
TIPOTPaMMHUPOBAHUS
C 00BIYHOM
OHMOINOTEKOI),
COCTaBJIEHHE IIIaHA
NeUCTBUM o
U3YUYCHUIO u
aHaIN3y JaHHBIX.




Pandas,
HAMIIOPT
OUOINOTEK

Ipaxmuueckas:
BBIIIOJIHCHUE
MIPAKTUYECKOIl
paboTs!.
Kommynuxayuonna
A OTBETHl  Ha
BOIIPOCH  yUHTEI,
ydyacrtue B
IPYIIIOBOM
o0CyKaeHNH
BBITIOJIHEHHOT'O
JIOMaIITHer o
3aJaHHsA u B
nporecce
BBITIOJTHEHHUS
3aJaHuMN.
Peghnexcusnas:
3aIl0JIHCHHUE JINCTA
pedIieKkcuu B KOHLE

ypoka

3.4

CTpyKTypbl TaHHBIX B
Pandas

TTownck,
OYHUCTKA,
npeoOpa3oBaHu
€, OpraHM3aIus
1 cOOp aHHBIX,
CTPYKTYpPHI
JTaHHBIX B
Pandas,
CTpYyKTypa
JTaHHBIX Series

Ananumuuecxas:
aHau3
BBIIIOJTHEHHBIX
JIOMAIIHUX

3aIaHHi,
BBIIIOJIHEHHE
3aJaHAN o
CTaHITUSIM.
IIpaxmuueckas:
BBIIIOJIHEHHE
3aJaHUHN o
CTaHITUIM,
BBIIIOJIHEHHE TECTA.
Kommynurxayuonna
5. OTBETHI Ha
BOTIPOCHI  yIHUTETI,




ydacTue B
IPYIIIOBOM
o0CYXJleHHH  TIpu
BBITIOJTHCHUH
3aaHUH.
Pegpnexcusnas:
3aMOTHEHHE JIHCTA
pedIiekcun B KOHIIE

ypoKa
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Crpykrypa
nannsix Dataframe

Crpykrypa
JaHHBIX
DataFrame,
CJIOBApb,
CITUCOK,
GyHKITHSA

read csv,
meronsl head u
tail

Oxcnepmuas. IOUCK
u 00CyXICHHE
OIIMOOK 110
pe3yibpTaTam
BBIITOJTHEHHUS
3aJaHAN
Ananumuyueckas.
aHajau3
BBIIIOTHEHHBIX
MPaKTHIECKUX
3aJaHNH, MHOUCK
OIIHOOK it HUx
000CHOBaHNE,
aHamm3 (QparMeHTa
koja (3amanwue 4).

IIpaxmuueckas:
BBINOJHEHHE
3aTaHuHA Ha
co3maHue OOBEeKTa
DataFrame u3

cioBaps W W3
ciucka cruckos (1
STal ypoKa),
BBITIOJTHEHUE

3aJaHuN Ha
CUHUTHIBAHUE W BBOJI
JIAHHBIX, AHAIH3
koma u T.a. (2 u 3




STaIIbI YpOKa).
Kommynuxayuonna
A.  OTBETBI  Ha
BOIPOCHI  YYHUTEJIs,
y4dacTue BO
(hpoHTaNBHOM
Oecene u
IPYIIIOBOM
OoOCYXIeHHH  TIpU
BBIIIOJIHCHUHU
3a/laHu.
Peghnexcusnas:

3aT0JTHCHHUE JIUCTA
peduiekcun B KOHIIE

ypoka

3.6

ba3zoBsie onepanuu ¢
HabOpaM¥ JaHHBIX

Hudopmanust o
JAHHBIX,
MeToasl info u
describe,
YHUCJIOBBIC U
KaTeropuajibHbI
€ MPU3HAKH,
arperupymorime
GyHKITUH:
value_counts,
unique,
nunique,
groupby
Mmetoael  Min(),
max() u mean(),
00BEINHEHNE
TabIUI c
TIOMOIIbIO
MeTona Merge,
napameTpsl 0N
u how

Ananumuyecxas:
IpH  BBIIOJHEHUH
NPaKTHYECKOTO
3aJaHNsl Ha YTCHHUE
JIAHHBIX U3 TaOJINIIBI
uHpOopMaIn 00
HTPOKAxX
(hyTOOIBHBIX
KIy0OB, B  TOM
qucIe c
MpUMEHEHUEM
meron  describe();
Opyd  BBIIOJHEHHU
3a7aHus Ha
HCCIIEZIOBaHUE
arperupyroLmx

G yHKIHiA.
Ipaxkmuueckas:
NPy BBIOJIHEHHH
3aJaHul, B TOM
qucIe
CaMOCTOSITETIBHBIX 1




HCCIICIOBATEIIbCKHIX
HPaKTUYCCKHUX
pa0or.
Kommynurayuonna
5. yd4acTHe  BO
(hpoHTaNBHOM
Oecene o
00CYXICHHIO
JOMAIIHETO
3amanust  (Momenb
ypoka -
«IIEPEBEPHYTOE
o0yueHHUEY).
Peprexcusnas:
3aIIONHEHNE  JIMCTA
pediekcun B KOHIIE

ypoKa

3.7

OmnucarensHas
CTaTHUCTHKA

Merons!  info,
describe, min,
max, mean,
yCIIOBHS
¢bunbTpanun
JaHHBIX,
CTaTHUCTHKA TIO
KaTeropuasbHbI
M [apamerpam,
¢bueTpanys
JIAHHBIX,
CTaTUCTHYECKH
€ METOJIbI

Ananumuyveckas:
OpU  BBITIOJHCHUU
3aJaHui
MPaKTUYECKOU
paboTHI Ha
MPUMEHEHUE
CTATUCTHYECKUX
METOMIOB, a TaKXKe
IPpU  COCTaBJICHUH

3aJjaHusl Ha
CJIOXKHBIE  yCIIOBHS
¢usTpaIm
JIaHHBIX u
CTaTUCTUYECKUX
METOIOB.
IIpaxmuueckas:

OpU  BBHITIOJTHEHUHU
3aJaHUMN.
Kommynuxayuonna
5. ydacTue BO




(hpoHTATEHOM
00CYXIeHUN
pOOJIEMHBIX
CUTyalluii, OTBETHI
Ha BOIIPOCHI,
oOcyxkaeHHe B
rpyImax.
Peghnexcusnas:
3aMOJIHeHUE  JIHCTA
peduiekcun B KOHIE

ypoka

3.8

Busyanuzanus JaHHBIX

Buzyanuzanus
JTaHHBIX,
MPEeUMyILIECTBa
JUarpaMm u
rpaduKoB;
BHU/IBI
Jiuarpamw;
OUOINOTEKH
Pandas,
Matplotlib,
Seaborn;
MOCTPOCHUE
rpaduKoB u
JuarpaMmm c
IIOMOIIBIO DTHX
OMOINOTEK,
meromsl  plot,
hist, scatter,
joinplot,
pairplot,
countplot

Ananumuyeckas:
npu BEIJICIICHAH
MIPEUMYIIIECTB
BU3yaJIU3aIHU
JaHHBIX 10 WX
TaOIUIHOTO
MPECTABIICHUSI.
Ilpaxmuueckas.
IPU  BBINIOJIHCHUU
MIPaKTUIECKUX
3aJJaHUi B MaJIbIX
rpymnmax; npu
BBITIOJTHCHUU
TPaKTHYECKOU
paboThI.
Kommynuxayuonna
a: OTBeTHl  HA
BOIIPOCHI  YUHUTEJI,
(dpoHTaIBHOE
o0cyxKaeHHe u
o0CyXaeHHe B
MaJIbIX TPyIIIax.
Pecprexcusnas:
3aloTHEeHNE  JIICTa
pedirekcun B KOHIIE

ypoka




3.9

IIpoext
«HccnemoBanue
naHHBIX». Yacts 1

3.10

IIpoext
«HccnenoBanue
maHHBIX». YacTe 2

OCHOBHbBIE
[OHATHSL TEMBI
«Ananus
JIaHHBIX Ha
Python»

Ananumuuecxas:
Ipd  BBIIIOJHCHUU
3alaHuH o
HCCIIEIOBAHUIO
JaTaceTa 0
(dyrbonucrax,
TIOUCK
CTaTUCTUIECKUX
XapaKTEePUCTHK
OTJIENBHBIX
MEPEMECHHBIX M HUX
B3aUMOCBSI3EH,
MIOCTPOCHUE
BH3YyaTH3aIUH
JTAHHBIX.
Ilpaxkmuueckas:
PY  BBINOJHCHUH
TPOEKTA.
Kommynuxamuenasn
mpu  00CY)KICHUN
JIOMAIITHETO
3aJlaHu, pu
BEITIOTHCHUU
MPOEKTa B MaJbIX
rpymmax
Peghnexcusnas:
3aIl0JTHEHUE  JIUCTa
pedIiekcun B KOHIIE

ypoKa

3.11

[Mpoexr «Python mns
Data Science»

OCHOBHbBIE
[OHATHS TEMBI
«AnHanus
JIaHHBIX Ha
Python»

Ananumuyeckasn:
IpU  TOCTPOCHUH
BU3YQJIbHOM KapTbl
3HAHUHA MOZYJIsl.
Ipaxmuueckas:

IpH  BBIOJTHECHUU
TecTa MO pa3zeiy.




Pegnexcusnas:
3aMOJIHEHUE  JIMCTa
pediekcun B KOHIIE

ypoKa

4.
Beenenune B MamuHHOe 00y4yenue Ha Python
4.1 ITonsiTue 1 BUIBI UckycctBennsl | Ananumuueckas:

MAaIIMHHOTO 00yUYeHHS W UHTEJIEKT, | IPU CPaBHUTEILHOM
HOAX O, aHaM3e IIOIXO/IOB:
OCHOBaHHEII Ha | 00y4YcHUE c
npaBuiIax, yauTenem u
MaIIUHHOE oOyuenne 6e3
o0y4eHne, YUUTEIS; npu
HUCTOPHS OTBETaX Ha BOIPOCHI
passutus U B | u (b poHTAITEHOM
urpax, cdepsl | odCyxaeHUH
TPUMCHEHUS BOIIPOCOB 10
MAIIUHHOTO TIPe3CHTAIIAL.
o0yueHus, Ilpaxmuueckas:
o0ydeHne C | mpu  BBINOJIHEHHUU
YUYUTEIIEM, 3aJJaHAN
oO0ydyeHne 6e3 | MpaKTHUECKOH
YUUTE, paboTHI.
3amava Kommynuxayuonna
perpeccuy, A OTBETHl  Ha
3a1ava BOIMPOCHI  YUHTEIS,
KIaccupuKam | ydactue BO
U, 3amada | ¢hpoHTaIEHOM
KJIacTepH3aluy | OOCYXICHHH  TIpH
, OTOOp AaHHBIX | BBHIMONHECHUH
s MOJISIIN | 3aJTaHUH.




MAIIXHHOTO Pegrexcusnas:
o0y4eHus 3aI0JHCHUE JIUCTa
pedIiekcun B KOHIE
ypoka
4.2 AHanmus3 u MammusaHOE Ananumuueckas:
BU3yallu3allns JaHHBIX | oOyueHne C | TpH IIOKCKE OTBETOB
Ha Python YauTEIeM, Ha BONPOCHI B XOJIE
(moBTOpEHME) MalIuHHOE obcyxaeHus
oOyyenrne 0e€3 | BBIOJHCHHOTO
YUUTEIIS, JIOMAIITHETO
3aja4ua 3aj1aHwusl, npu
perpeccu, BBITTOJTHCHUU
3ajada 3aJaHUI
KIacCH(pUKAA | MPaKTUICCKOM
u, 3amada | paboTHI.
knacrepuzauuu | Ilpaxkmuueckast:
;  OmOmuorexku | mpum  0OCYX)IEHUHN
Pandas 1 | BBIMOJHEHHOTO
Matplotlib, JIOMAILHETO
YTCHUE 3aJ1aHus; npu
TaOIMIHBIX (poHTaNTEHOM
JaHHBIX, ompoce u Oecene,
CTaTHUCTHYECKU | IIPU  BBIMOJHEHUU
€ TIIoKa3aTel, | 3aJaHui
IIOCTPOEHUE IIPAKTUYECKOMN
JuarpamMm paboTsI.
Kommynuxayuonna
A OTBECTHI Ha
BOIIPOCHI  YUUTEJIA,
y4dacTtue BO
($poHTATEHOM
OO0CY)XICHUH  TIpH
BBITIOJTHCHU N
3a/1aHUH.
Pegnexcusnas:

3aII0JIHCHHUEC JIUCTa




pedrnexcuu B KOHIIE
ypoxa

4.3

Bubnuorexu
MAaIIMHHOTO 00yYeHHS

MarmmuaHoe
o0y4eHne c
yuurenem u 6e3
YUUTENs,  €ro
MPEUMYIIIECTBA,
[IOCTAaHOBKA
neind W 3ajad,
aHaIu3
JIaHHBIX,
obOyyaromas u
TPEHUPOBOYHAS
BEIOOPKH,
3a7a4a
perpeccuy,
3a7a4a
KJaccupuKaIm
M, TeCToBas H
TPEHUPOBOYHAS
BEIOOpKA,
nepeoOydeHue,
Henoo0y4deHue,
onTUMaIbHas
MOJIeITb, KpoCC-
BaJIMaLIMs;
OoubnMoTeKa
Sklearn, »Tamsl
MTOCTPOCHUS
MOZEIN
MaIIUHHOTO
o0y4yeHuss  Ha

Python

Ananumuuecxas:
OTBETHI HA BOMPOCHI
(amanm3 BOMPOCOB U

TTONCK OTBETOB)
(hpoHTANBHOM
Gecenpr; aHau3
rpaduKkoB MozemeH
MaIUHHOTO
00y4eHus npu
BBITIOJTHEHUH
3a7jaHus
«IIpobnembl B
00YYCHUU MOJICITI.
Ilpakmuueckas:
MOMCK OTBETOB Ha
BOIIPOCHI
(dpoHTATEHON
Oecenl M BOIPOCHI
yuuTens B XO[e
ypoka.
Kommynurxayuonna
5. yd4acTHe  BO
(dbpoHTATBHOM
Oecene o
MaTepHaiam
MIPEBIAYILETO
ypOKa; ydacTHe B
o0CyXIeHUH  TIpU
BBINIOTHEHAT
3aJaHus B

MHUKpOTpyHIe o
aHaiauzy rpauKoB
MAaLIHHHOTO
00yJeHHS.




Pegnexcusnas:
3aIMOJIHEHUE JIUCTA
pediekcun B KOHIIE

ypoKa

4.4

Jluneiinas perpeccus

IlonsTHe
JIMHEHHO
perpeccuy,
meneBas
GbyHKIHS,
JIMHEHHOE
YpaBHEHUE,
TOMOCKEIaCTHY
HOCTh JaHHBIX;
CO3JlaHHE
MOJIEITH
JIMHEWHOM
perpeccun  Ha
Python c
TIOMOIIBIO
OHOINOTEK
Pandas, NumPy
u Sklearn

Ananumuyecxas:
aHanu3 paboThI
MOJEIN JMHEHHON
perpeccun (omoop
KO3 PUIIMEHTOB
JIMHEWHOT O
ypaBHEHHS c
HECKOJIbKUMH
MepEMEHHBIMN);
aHaM3 3aj1a4,
HpeCTaBICHHBIX
yuuTenem, BBIOOp U3
HHX 3ama4
perpeccum; 3aJaHue
Ha aHaJn3 rpad)uKoB
u BBIOOp M3 HHX
TOTO, KOTOPBII
COOTBETCTBYET
MOJAEIU JIMHEIHOU
perpeccuy; aHaiu3
TO4E4HBIX rpadukjd
W BBIOOp Cpeld HHX

Habopa JTAaHHBIX,
MOAXOAAINX VISt
peuieHust  3aj1a4u
JIMHEHHOI
perpeccun;
cO3JaHHe  MOJENHU
MAaIIMHHOTO
o0yueHus Ha
Python.
Ipaxmuueckas:

pelienue 3agay (U3




HPEICTABICHHBIX
yUHTEIEM 33/1a4) Ha

BBHIOOp Habopa
JIAHHBIX (mo
rpadukam),

MNOOXOOAIINX  JIIS
peuieHus 3a1a9u
JIMHEHHOMN

perpeccuy;
CO3JlaHHE  MOJEIH
MAaIINHHOTO
00y4eHuUs Ha
Python: MoOJIeNb

npeACKa3aHus IICH
Ha  KBapTUPHl B
3aBHCHMOCTH oT
pa3IMYHBIX
napameTpoB.
Kommynuxayuonna
A.  y4acTHe  BO
(hpoHTATEHOM
00CYXICHHU
OCHOBHBIX
BOMPOCOB TEMBI —
TUHeHHAs (QyHKIHSA
u JUHEWHOe
ypaBHCHHE,
KOTOpBIE yxKe
H3YyYaIUCh B Kypce
MaTEMAaTHUKH;
obcykaeHne 3amad
1o rpadukam.
Peghnexcusnas:
3aMoJIHCHUE  JIMCTA
peduiekcun B KOHIIE

ypoka




4.5

Henuneiinoie
3aBHCHUMOCTH

Cosznmanue,
o0ydeHne u
OLIEHKa MOJIEHN
JIUHEeHHON
perpeccu,
BU3yallU3alus
JTaHHBIX Ha
Python;
HEITMHEHHBIE
byHKIUH,
rpaduku

G yHKITHI,
MOJINHOMUAJIbH
oe
npeoOpa3oBaHH
e JIMHEMHON
perpeccun

Ananumuyeckas:
CO3laHHE  MOJEIN
JIMHEHHOH

perpeccuu Ha
OCHOBaHHMH NPOCTOMI
TaOIUIIBI c
JIaHHBIMH 0
3apmiarax
COTPYIHHUKOB,
HaXOJIIIUXCA  Ha
Pa3HBIX
JIOJDKHOCTSIX;
HalucaHue Koja.
IIpaxkmuueckasi:

pelieHre 3aia4 Ha
CO3[[aHUe  MOJEIH
JIMHEMHOHI
perpeccuu, OTBETHI
Ha BOIPOCHI
YUUTEIS
(moBTOpEeHUE
MaTepuana
MaTEeMaTHKH);
BBITIOJTHCHHUE
3aJaHus Ha
MOJTHHOMHANIBHYFO
perpeccuio,
HarucaHue Koz
UL TpeJCKa3aHusl
3HAYCHUA HOBOI1
MO/ICIBIO "
MOCTPOCHHUE
rpaguKoB
MCXOJHBIX JaHHBIX
Y MOJICIH.
Kommynuxayuonna
A.  ydacTHe  BO
(bpoHTaNEHOM




00CYXICHHH,
OTBETHI Ha BOTIPOCHI
YUHTENS.
Peghnexcusnas:
3al0JTHEHAE  JIHCTA
pedekcun B KOHIIE

ypoKa

4.6

Knaccuduxarmus.
Jloructuueckas
perpeccust

Knaccudukamnm
A,
JIOTHCTHYECKAs
perpeccus,
JIMHCHHBII
KIaccu(puKaTop
)
THITEPIUIOCKOCT
b, OmHapHas
KJIaccuuKaIm
1,
MYJBTHKIIACCOB
ast
KIaccuuKarm
S JIMHEHHOE
ypaBHCHHE,

KO3 (PUIIEHTHI
JIMHEHHOTO
YpaBHCHUS,
pacIonoXeHne
TOYKH
OTHOCHUTEIILHO
MPSIMOH,

OTCTYM
00BEKTA;
CO3/1aHHE,
obOyueHue u
OIIEHKA MOJEIN
JIOTUCTHYISCKOMN
perpeccuu

Ananumuueckas:
MOMCK OTBETOB Ha
npoOJIeMHBIE
BOIPOCHI U peIICHUE
3ama4 Ha oJrarne 2
ypOKa.
Ilpaxmuueckas:
OTBETHI Ha BOIPOCHI,
moadop TPUMEPOB
3a1a4

KIacCu(UKAIHH;
OTBETBHI Ha
mpoOIeMHBIe
BOIIPOCHI pu
O0BSICHEHHH HOBOTO
MaTepHaa;
pelieHue 3aja4 Ha
3aKperieHne

HOBOTO Marepuaia
IO TeMe; YyJacTHe BO
(b poHTaIEHON
pabore Ha srame 3
ypoxKa.
Kommynuxayuonna
A y4Jactue B
OOCYXIICHHH TecTa
u OCHOBHBIX
HOHSITAN TEMBI;
OTBETHI Ha BOIIPOCHI
YYUTETIS.




Pegnexcusnas:
3aIMOJIHEHUE JIUCTA
pediekcun B KOHIlE

ypoKa

4.7

Knaccudukarus.
Jlornctudaeckas
perpeccust

Martpuua
OIINOOK,
METPHUKH
KadecTBa
JIOTUCTHICCKOMH
perpeccuy,
MOJICb
JIOTUCTHYECKOM
perpeccun  Ha
Python

Ananumuyueckas.
[IOMCK OTBETOB Ha
BOMPOCHl  YUHUTEINA
mpu  OOCYXICHHU
METPUK  KaudecTBa
JIOTUCTUYCCKOU
perpeccuy;,
CaMOCTOSITEILHOE
COCTaBJICHUE
MOJIENN
JIOTHCTHYCCKOM
perpeccun JUTSL
npeAcKa3aHus
BEPOSITHOCTH B
ommkanimue 10 et
HIIEMHYCCKON
Gone3Hu cepaua 1o
Pa3IHYHBIM
TIPU3HAKAM.
Ipaxmuyeckas:
OTBETHI HA BOIMPOCHI
YUUTEIIS,
CaMOCTOSITEILHOE
COCTaBJICHHE
MOZEIN
JIOTUCTUYICCKOU
perpeccun it
MpeaCKa3aHus
BEPOSITHOCTH B
ommxkanmue 10 et
HIIEMHAYECKON
0oJsie3Hu cepala 1o




pas3INIHBIM
TpU3HAKaM.
Kommynuxayuonna
A.  ydacTMe  BO
(hpoHTANEHOM
o0Cy>KAeHUU
METPHK  KauecTBa
JIOTHCTHYECKON
perpeccuy,
Pecprexcusnas:
3aIl0JIHCHHE JINCTA
pedrnexcun B KoHIIE

ypoka

4.8

JlepeBbs pereHuii.
Yacts 1

HepeBo
pelieHui,
3JIEMEHTHI
JIepeBbEB
(xopeHb,
JIMCTB),
riryonHa
JiepeBa,
JKaTHBIA
ANTOPHTM,
aTpuOyT
pa3oueHus;
SHTPOIHS,
¢dopmyna
IITenHoHa,
BEPOSTHOCTH,
KpuTepuit
JxuHn

Ananumuyveckas:
IIOMCK OTBETOB Ha
BOIPOCHl  YUHUTENS
npu  o0CYXICHUH
METPUK  KadecTBa
JIOTHCTHYECKOM
perpeccuy;
CaMOCTOSATENILHOE
COCTaBJICHHE
MOJEIN
JIOTUCTHICCKOMN
perpeccun It
npeACKa3aHus
BEPOSITHOCTU B
ommxkarnmmue 10 et
HIIEMHAYECKOM
Oone3Hn cepaua mo
Ppa3IMIHBIM
TpU3HAKAM.
IIpakmuueckasi:
OTBETHI Ha BOIIPOCHI
YAUTENS;
CaMOCTOSITEILHOE
COCTaBJICHHE




MOZEHN
JIOTUCTHYCCKOMN
perpeccun U
npeACKa3aHus
BEPOSTHOCTH B
ommxkaiimue 10 ner
HIIEMHAYECKOM
Oome3Hu cepama 1o
Ppas3IuYHBIM
MpU3HAKAM
Kommynuxayuonna
sA:  ydactue  BO
(b poHTAIELHOM
00CyXIeHUU
METPHK  KauyecTBa
JIOTHCTHYECKOM
perpeccuy;
Pegnexcusnas:
3aII0JIHEHUE JTUCTA
pedIiekcuu B KOHIIE

ypoKa

4.9

JlepeBbs pereHuit.
Yacts 2

Ananumuuecxas:
COCTaBJICHHE
JIropuUTMa
NPUHATHS PELICHUH
(Ha mpuMepe UrphI);
aHamM3  y4eOHBIX
NpUMEPOB  JiepeBa
peLIeHui.
Ilpaxkmuueckasi:
ydyacTHe B WIpe Ha
aHauM3  alropuTMa
NPUHATHSA PELICHUH
c TIOMOILBIO
JIepEBbEB,
HCCIIEZIOBaHUE
KpHUTEPHEB




3 dexTuBHOCTH

pazOueHus Ha
pUMepax.
Kommynuxayuonna
A o0CyXIeHrne Tpu
BBITIOJIHEHUH
3alaHuH B
MUKPOTPYIIIIE;
OTBETBI Ha BOIPOCHI
yuurens.  YdacTtue
BO  (hpOHTAIHLHOM
00CYXICHHH.
Peprexcusnas:

3aIl0JIHEHHUE JIHCTa
pednexcun B KoHIIE

ypoka

4.10

IIpoekt «Pewenue
3aa9u
KIIacCH(UKALIIID

Mamvnnoe
o0yueHue c
YUHUTENEM,
3aa4ua
KJ1accupuKaIu
H, METPUKH
OLICHKHU
KayecTBa
KJ1accupuKaIu
, STarbI
pa3paboTku
MOJIeNu
MAIINHHOTO
00y4eHus,
aHanmm3
JIAHHBIX,
CO3JIaHKe "
o0y4eHue
MOJIeIH,

OLICHKA

3¢ dexTHBHOCT

Ananumuuecxas:
BBIOOp METO/IOB
pereHns 3a1a4n.
Ilpaxmuueckas:
BBITIOJTHEHUE
MPaKTHYECKOTr0
3a/1aHus 110
CO3MTAaHHIO MOJCTTH
MaIUHHOTO
o0y4eHuns
Pegnexcusnas: B
XOJie TOJIBEJICHUS
UTOI'OB CO3/IaHUS
0o0y4YeHHsT MOJCTTI
MO.




u paboTs!
MOZEIH

(29

Pa3nen 1. BBegenne B HCKYCCTBEHHBIN MHTEJVIEKT

VYyammecss JOJDKHBI 3HaTh TOHATHE WHGOPMAIINH,

pasznuyre MEXIy MOHITHAMHU «AH(DOPMALIHS», «TaHHBICY.

(12 u)

VYyamuecs 10IKHbI YMETh!

MPUBOIUTH IPUMEPHI HH(DOPMAIIMOHHBIX MPOIIECCOB B
npupoe, oOIIecTBe, TEXHUIECKUX CUCTEMAX;
CTPYKTYpUPOBaTh HH(POPMAIINIO, BBIACISATH OCHOBHBIE
MOHATHS U B3aUMOCBSI3H MEXKIY HUMHU.

Paznen 2. OcHoBbl mporpammupoBanusi Ha Python

VYyaiuecs 10KHBI 3HATh:

MOHATHUSL «AJNTOPUTM», <HUCIOJIHHUTEb», «CUCTeMa
KOMaH/]1 UCTIOJTHUTEJIS»,

OCHOBHBIE ITOPUTMHYECKHE CTPYKTYpBI:
CJIeIOBaHNE, BETBIICHUE, LIUKII,

pealin3alnio OCHOBHBIX alTOPUTMUYECKUX CTPYKTYp B
BBIOPAHHOM $I3bIKE TPOTPAMMHUPOBAHHSI.

VYyamuecs: 10KHBI YMETh.




® COCTaBJIATH AITOPUTMBI Ul PELLIEHUS MPOCTHIX 3a7ad
B CJIOBECHOM (hopMe, Ha aITOPUTMUUECKOM SI3bIKE U Ha
BBIOpPAHHOM $I3bIKE ITPOTPaMMHUPOBAHNS;

® BBINOJIHATH TPACCUPOBKY aJITOPUTMA;

® [IPOrPaMMHUPOBATH HECJIOKHBIE JVHEWHBIE,
Pa3BETBIAIOIIMECS M LHUKINYECKUE aITOPUTMBI Ha
BBIOpAHHOM $I3bIKE IPOTPAMMHUPOBAHHSI.
Paznen 3. Anaaus naHubix Ha Python (8 )
VYyatuecs: 10KHBI 3HATh:

® [IOHATUS «MOJEIb», <«UH(POPMALMOHHAS MOJIEIbY,
«MaTeMaTHuecKas MOJEeb», «JIaHHBbIe», «0oJbllne
JaHHbBIEY, «CTaTUCTHKA, «omnucaTelbHas
CTaTUCTUKAY,

® HSTambl pa3pabOTKU U UCCIEAOBAHHS KOMITBIOTEPHOM
MaTEeMaTUICCKOU MOJICIIH.
VYyaiuecs: 1071KHbI YMETh!

® peanu30BbIBAThH BBIUHCIICHUS OTHcaTeIbHOM
CTaTUCTUKY;

® CTPOUThb M MHCCIEN0BATH IPOCTbIE KOMIIBIOTEPHBIE
UH(POPMALMOHHBIE MOJIEIH.
Paznen 4. BeaeHue B MamMHHOe o0ydyeHHe Ha

Python (10 u)



VYuyanuecs J0JDKHBI 3HATD.
® KIACCHU(UKAIUIO METOIOB MAIIMHHOTO O0YYCHHS,
® OCHOBHBIE AITOPUTMBI OOYUEHUS C YIUTEIIEM .
VYyarmuecs: 10KHBI YMETh.
® C03/1aBaTh PETPECCHOHHBIC MOJICIIH;

® BBIIIOJHATH IIPOTHO3HUPOBAHUE.

Conep:kanue Kypca

B asTOM pazmene  comepKHUTCA  TEMATUUYECKOE
IUIAHUPOBAHUE M IIEPEYCHb IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOGHHMSI MPOrPaMMbl (MTOTOB HM3Y4EHHsS OTACIBHBIX TEM),
paccuMTaHHBIC HAa PACHIMPEHHBIA y4eOHBIN IIIaH.

IlepBoii ~ [OMOJHUTEIBHOW  LEJIBIO U3YYCHUS
pacIIMPEHHOTO Kypca SBISIETCS AOCTHXKEHHE OOJBIIMHCTBOM
yYaIIuXCsl MOBBIIICHHOTO (IIPOIYKTUBHOIO) YPOBHS OCBOCHUSI
y4eOHOrOo Marepuana. Y4eOHUKH YypoBHS 1 /—9 KIilaccoB
o0ecreunBarOT HEOOXOAMMBIA IJIi  3TOTO YYEeOHBIH |
JUIAKTHYECKUI MaTepuall.

Bropoil = NONOJMHUTENBHOM  LEIBIO  U3YyYEHHUs

pacIIMpeHHOT0 Kypca SBISIETCA TMOATOTOBKA Yy4alluxcs K



OJIMMIHUAaM, KOHKypcaM B OONAcTH aHaiW3a JaHHBIX U
MaITUHHOTO OOyUYEHUSI.

JlonomHHUTENbHOE Yy4eOHOe BpeMs B DPAaCHIMPECHHOM
BapHaHTE Kypca B OCHOBHOM OTAAETCs MPAKTHUECKOH padoTe.
[Ipu pacmmpeHHOM BapHaHTe Yy4eOHOTO TIUIaHa OoJblIast
yacTh (WM BCE) 3aJaHUl MOXKET BBIIOJHATHCS BO BpEMS
YPOKOB ITOJT PyKOBOJICTBOM yuuTelsi. Ha ycMoTpeHue yautens
KOJIMYECTBO YACOB, OTBEACHHBIX HA OCBOCHHE OTACIHHBIX TEM
U TIPOBEJICHUE MPOCKTHBIX 3aHATHH, MOXKET OBITh YBEINYECHO
B 3aBUCHMOCTH OT BO3MOJKHOCTEHl W  MHTEpPECOB
00yJarommxcs.

Paznuune 6a3o0BOro ypoBHS OT YrIyOJIEHHOTO Kypca
NPOSIBIAECTCS B CTENEHH TIYyOMHBI W KadyecTBa OCBOCHHS
TEOPETHUYECKOTO MaTepuana ¥ TOJYYEHHBIX MPAKTHICCKUX

HaBBIKOB.



TemaTu4eckoe MIIAHUPOBAHUE

Taoauua 5

Yray0neHHblil BApHAHT y4eOHOI0 IJIAHA

Ne Tema KoauvecTBo
4yacos
BBenenue B MCKYCCTBEHHBINH HHTEJLIEKT
1 | Beenenue B MCKYCCTBEHHBIN 1
WUHTEIIEKT
2 | Posb HCKYCCTBEHHOT'O MHTEIIICKTA B 1
KU3HU YeJIOBeKa: 3THKA U
pEryIupoBaHUN
Hroro no pasneny 2
OcHoBBI IporpaMMupoBanus Ha Python
3 | AIrOpUTMBI U UCTIOJTHUTEIH. 1
CrniocoOblI 3arucH aaropuTMoB
4 | OOmue CBEJCHUS O SI3bIKE 1
nporpammupoBanus Python
5 | Opranu3zanus BBOJIa U BHIBOJA 1
JTAaHHBIX
6 | AnroputMHuuYecKas KOHCTPYKIHS 1

«CIICAOBAHUC)




7 | IlporpamMMmupoBaHre JTUHEHHBIX 1
aJITOPUTMOB

8 | AnropuTMuueckas KOHCTPYKIIHS 1
«BETBJICHUE»

9 | Ilomnas dhopma BEeTBICHUS 1

10 | [IporpammupoBanue 1
Pa3BETBIISAIOLINXCS aJTOPUTMOB.
VYcnoBHBIN oniepaTop

11 | IlpocTbie 1 cOCTaBHBIE YCIOBHS 1

12 | AnropurMuyeckast KOHCTPYKIUS 1
«roBTOpeHue». IIporpammupoBanue
LIUKJIOB C 3aJIaHHBIM YCIOBHEM
MPOJOJDKEHUS PaOOTHI

13 | [IporpammupoBaHue HUKIIOB C 1
3aJJaHHBIM YHCJIOM TIOBTOPEHHUI

14 | Ilpoekt «Pa3nuuHble BapuaHTbI 1
IPOTrpaMMHUPOBAHUS LIUKIMYECKOTO
aJITOPUTMAY

15 | Ilpoekr «Hauana 1
IPOTPaMMHUPOBAHMSD)
Hroro no pasneny 13

Anagu3 1aHHbIX Ha Python




16 | Hayka o nmanubIX. CTpYKTYpBI 1
JTAHHBIX
17 | Pabora co crimckamu Python 1
18 | bubmuoreku Python. bubnroreka 1
Pandas
19 | Ctpykrypsl nanHbix B Pandas 1
20 | Crpykrypa nannbix Dataframe 1
21 | ba3oBble onepaluu ¢ Habopamu 1
TaHHBIX
22 | OnucarenpHasi CTaTUCTUKA 1
23 | Buszyanusanus JaHHBIX 1
24 | Tlpoekt «MccnenoBaHue JaHHBIX. 1
Yacts 1
25 | [Ipoekr «MccnenoBanue qJaHHBIX». 1
Yactp 2
26 | Ilpoekr «Python mis Data Science» 1
(O6o0mIIcHHE U CUCTEMATH3ALIHS
OCHOBHBIX MOHSATHI TEMBbI)
Hroro no pasneny 11

BBenenue B MammHHOe 00y4ueHne Ha Python




27 | Ilousrre 1 BUABI MAILIMHHOTO 1
oOyueHus

28 | AHanu3 U BU3yasM3alus JaHHBIX Ha 1
Python (oBTopenue)

29 | bubnmoTexkn MaIMHHOTO OOYJIECHHS 1

30 | JIuneiinas perpeccus 1

31 | Henuuelinbie 3aBUCUMOCTH 1

32 | Knaccudukanus. Jlorucruueckas 1
perpeccus

33 | Knaccudukanms. Jlorucruueckas 1
perpeccus

34 | epeBsbs pemienuit. Yacts 1 1

35 | JepeBsbs perienuit. Yacts 2 1

36 | [Ipoekt «Pemienue 3anaun 1
KIIACCU(PUKAITUI»
Hroro no pasneny 10
HUTOTO 36




Opranu3anHoOHHO-NeIaroru4ecKue yCJa0BHs
peajmM3alnuu Kypca

Jlns peanuzaiuu Kypca Ha OCHOBE MPOrPaMMbl HEOOXO MO
HAJIMYKE CICAYIONIMX KOMIIOHEHTOB!
® KOMITBIOTEPHOC pabouee MECTO YUUTEIISA,
nonkiatoueHHoe k ceru Wutepner (Wi-Fi wniu mo
kabeo),
® [POCKIIMOHHOEC O0OPYIOBaHME WM HWHTECPAKTHBHAS
JIOCKa C BO3MOYKHOCTBIO ICMOHCTPAIIMN TTPE3CHTALIHH;
® KOMITBIOTEPhl WJIM HOYTOYKH, paclOJIOKCHHBIC B
KOMIIBFOTEPHOM KJIacCe, e KX bl YICHUK paboTaeT
C YCTPOWCTBOM JMO0 MHIMBUAYAIBHO, JIN0O B Mapax;
® KOMITHIOTEpPhl HJIM HOYTOYKH KakK YYalluXcs, TaKk U
YVYUTENS JOJIKHBI OBITh Ha OMEpaIlMOHHBIX CHCTEMax
Windows/MacOS;
® TUIIOBOE IMPOrpaMMHOE OOecreyeHue, MPUMEHIEMOe
0011e00pa30BaTeIbHBIMI  OPraHU3AMSAMH, BKIIOYAS
porpaMMy it pabOTHI ¢ 3JICKTPOHHBIMH TaOIHIIAMU
MS Excel;
e uHTEerpupoBaHHas cpena paspadorku (IDE) mis s3pika

nporpammupoBanus Python;



e Jupyter Notebooks — cpena pa3paboTku, s 3amycka

¢aiinoB u3 marepuasioB YMK ¢ kommbioTepa wim u3

00J1aYHOTO XPAHWIIUIIA.

Texunueckue TpedoBanus k [10

IK wim HOyTOYK Ha 6a3e OC Windows, MacOS

CucremMHbIe TpeOOBAHUS

Windows

Cucremusie TpedoBanns MacOS

OrnepaninoHHas CUCTEMa
Windows 7 wim BbIe
Ipoueccop Intel® Core Duo
WA aHAJIOTHYIHBIN C 9aCTOTOM
1,5 I'T'y wnu BeIIE

2/4 T'b omepaTHBHOI MaMsITH
JUTSL CHCTEM TIO]] YIIPABICHUCM
32/64-6urnoit Windows

o  OrmepanroHHas cHCTEMA
MacOS X 10.10 unu BeIIIE

e IIporeccop Intel® Core Duo
WM aHAJIOTHYHBIN ¢ 4aCTOTOM
1,5 I'T'1; wiu BbIIIE

e 15Tb oneparuBHON MaMSTH -
ITporieccop Intel® Core Duo
WM aHAJIOTHYHBIN ¢ 9aCTOTOM
1,5 I'T'q wnu BeIIIE

e 1,5Tb onepatuBHOI MaMsATH

e Pazpemenue skpana 1024X768 nnu Gonpie

e Hannuwne HWHTCPHCT-COCANHCHU S

(] HCO6XO)_'II/IMO HCIOJIb30BATh aKTyaJIbHbIC BEPCUN OAHOT'O U3

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




®DopMbI aTTECTALUU

Bce pazgensl mpeanosaraioT BBIOJHEHHUE M 3aIUTY
pOeKTOB. IIpOeKTBl 1O cBOEH IUIAKTUYECKOM CYLIHOCTH
HaresjaeHbl Ha (OPMHPOBAHUE CIMOCOOHOCTEH, MO3BOJISFOIINX
3¢ (HEKTUBHO NIEHCTBOBATh B PEATbHOM KU3HEHHOUW CUTYaIIHH.
O6namass wMH, y4ampecs MOTYT aJalnTUPOBAThCA K
U3MEHSIOINMCS YCIOBHSIM, OPUEHTUPOBATHCS B
Pa3HOOOPAa3HBIX CUTYAIUAX, padOTaTh B KOMaH/IC.

I[Ipu  pabore  Hag  MPOEKTOM  MOSBISIETCA
UCKITIOYHUTEIbHAsT BO3MOXKHOCTh (DOPMUPOBAHUS Y yUAIIUXCS
KOMIIETCHTHOCTH ~ pa3pemieHus  1npodsieM  (IOCKOJBbKY
00s3aTeNbHBIM YCIIOBUEM pealu3alliid MEeTOJa IPOEKTOB B
IIKOJIE SBJIAETCS PEUICHUE YUalUMCsl COOCTBEHHBIX MPOOIeM
CpelCTBaMHU TMPOEKTa), a TaKKe OCBOCHHE CIOCOOOB
JESITENPHOCTH,  COCTABJISIIOIIMX ~ KOMMYHUKATUBHYIO |
MHGOPMALMOHHYIO KOMIETEHTHOCTH.

Kaxaplii mpoekT mnpeanosiaraeT MOoJy4YeHHE KaKoro-
mmbo  mpoxykrta. B mpenmnaraeMpix  IpoeKTax — 3TO
[IPOrPaMMHBIN IPOAYKT, PEIIAIOIINHI Ty WIM UHYIO 3a1a4y. Ha
BBITIOJIHEHHE MPOEKTa Mpeisiaraercst 0a3oBoe KOJIMYECTBO
4acoB, OJHAKO IO YCMOTPEHHUIO Y4YUTeNsd, a Takke B

3aBHCHUMOCTH OT YMEHHMH M HHTepeca YYEHUKOB K TeMme



KOJIMYECTBO YacOB MOXKET OBITh yBennueHo. KoHKpeTHbIe
PEKOMEHJalnH JaHbl B MaTepuagax MPOSKTHBIX 3aHATHH.
Takue mpoexThl Kak «lccaegoBaHue TaHHBIX»,
«Python nmns Data  Science», «Pemenue  3amaun
KiIaccuuKauum» Ha  YrayOJIEHHOM YpPOBHE  SIBIISIIOTCS
MEXIIPEIMETHBIMH, B OTIMYHE OT MOHOIPOEKTOB, YACTUYHO
BBITIOJIHAIOTCSL BO BHEYPOYHOE BpEMs M IIOJ PYKOBOACTBOM
HECKOJIBKUX CIEHUAINCTOB B PA3IMYHBIX OOJIACTSAX 3HAHMS.
Takue mpoekTsl TPeOYIOT OYeHb KBATU(UIIMPOBAHHOM
KOOpAMHAIIMM CO CTOPOHBI CIICIHAJIUCTOB MU CIAXCHHON
pabOTBl MHOTHMX TBOPYECKHX TIpynn. MexXnpenameTHbe
IPOEKTHl MOTYT OBITh KaK HEOOJBIIMMH, 3aTpardBarOlIIMHU
IBa-TPH NpEAMETa, TaK M HANpPaBICHHBIMA Ha pEIICHUE
JOCTaTOYHO CJIO’KHBIX npooiem, TpeOyIomux

COJIepKaTeIbHOW MHTETPAIIMA MHOTHX 00JIacTell 3HAHMS.
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