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ITosicHuTeIbHAS 3aIUCKA

[Iporpamma kypca «VCKYCCTBEHHBI HWHTEIJIEKT
cocraBileHa Uil /-9 KIaccOB B COOTBETCTBUU C
tpeboBanusimu PI'OC ocHOBHOro o00mEr0o 00pa3oBaHUA
(npuka3z Munnpocenienust Ne 287 ot 31 mas 2021 r.), ¢
Y4€TOM IIPEEMCTBEHHOCTH IIPOrPaMM Ha4aJIbHOI'0, OCHOBHOTO
U cpegHero  ofmero  oOpa3oBaHUS. IIporpamMma
IpelHa3HayeHa s MPOAOKEHUsS OOydeHHs OCHOBaM
HCKYCCTBEHHOIO MHTEJUIEKTa W OPUEHTUPOBAHA Ha aHaJIU3
JAHHBIX, BBE/IEHUE B MAlMHHOE 00y4YeHHE Ha YIiyOJIeHHOM
ypoBHE. 3a NOCIEJHHE IECATUIETUS BO MHOTHX 00JacTsaX

HayK{ ¥ UHAYCTPUU CTaJU HAKAIIUBAThCs OOJIbIINE 00bEMBI

JTaHHBIX, a TaKKe CTalld Pa3BUBATHCS METOJbI MAIIMHHOTO
o0ydeHUs1, TO3BOJISIONINE U3BJICKATh U3 ATHX JAHHBIX 3HAHUS
1 DKOHOMHUYECKYIO MOJb3Y.

EnunaeiM  comepkanwemM  KypcoB  0a3oBOro  u
yrayOIeHHOTO ypOBHE SIBIISTFOTCS OCHOBBI
nporpamMmupoBanusi Ha Python, ananu3 nanHbix Ha Python.
s yriayOIeHHOTO YPOBHSI MPOTPaMMOMN MPEAYCMOTPEHO
BBEJCHWE B  MamuHHOEe  oOyuenue Ha  Python.
OcHoBormonararomei  TeMOod  SIBIISIETCI  BBEIEHHUE B
nporpammupoBanue Ha Python. CdopmupoBannbie y
yyalxcs 3HaHUs ¥ YMEHHUsS B 00JIaCTH MPOrpaMMHUPOBAHUS
Ha Python Oyayr B gampHE#mieM HCIOIB30BAHBI IIPH

HU3YUYCHUHN aHAIM3a JaHHBIX Ha CTYIICHH OCHOBHOI'O O6H.[€FO



o0pa3oBaHMs U MAIIMHHOTO OOy4YEHUS HAa CTYIEHU CPETHEro
obmiero obpazoBanus. Data Science — oxHa u3 cambixX
MIPOTPECCUBHBIX 00JIACTEH B MPOTrpaMMHUPOBAHUM CETOMHS, a
Python — camplii mOnyJIsSpHBIA U PacIPOCTPAHCHHBIH SI3BIK,
UCIOJIb3YEMBIN ISl aHaJIM3a JaHHbIX. He ynuBuTenbHO, 4TO
JIBE 9TH 00JIACTU 3HAHHUI aKTUBHO U3YYAIOTCS U IPUMECHSIOTCS
CHEeIUAaTUCTaMU ISl TIOCTPOCHHS TPEIUKTUBHBIX MOJIEIEH,
BU3yaiu3auu U paboTel ¢ JaHHBIMU. Kypc MO3BOJIUT

yqamuMceda OCBOUTH OCHOBHBIC HHCTPYMCHTBI pa6OTBII/I

MPUCTYIHUTH K TOCTPOCHUIO MOJIeNiel U paboTe ¢ JaHHBIMU. B
X0JIe OCBOEHHUsI Y4eOHOro Marepuaia Kypca y ydaluxcs
dbopmMupyeTcss yCTOMUYMBBIM HMHTEPEC K M3YUYCHHUIO JTaHHOU
TeMbl U 3aKJajpiBaeTca 0a3a AN MPOAODKEHUS W3YYCHHS
METOJIOB MAIlIMHHOTO 00Y4eHHUs Ha CTYNIEHH CPEIHEro 00IIero
oOpazoBaHus.

[Tporpamma paspaboTaHa B COOTBETCTBHH C OJHUM W3
JTUAAKTUYECKUX MPUHLUIIOB — PUHIIMIIOM [TPEEMCTBEHHOCTH.
Conepxanve NpOrpaMMbl HAXOAUTCS B TECHOW CBSI3H C
MaTepuaioM JUIsl Ha4aJdbHOTO OOIIEero o0pa3oBaHus, a TaKKe
SIBJISIETCS. HEOOXOMAMMBIM ISl TIOCTEAYIOMIETO W3Y4YeHHUsS Ha
CTYIIEHU CpenHero oobmero oOpa3oBaHUS. DTO — JIMHUA
s3bIka TporpamMmmupoBanust Python, ocBoeHue koTOporo
HAYMHAETCSI B OCHOBHOW IIIKOJE, ¥ CKBO3HAas JIMHUS
MalIMHHOTO O00YYEHHs, OCBOCHHE KOTOPOr0o HayMHAaeTcs Ha

MPONEIECBTUYECKOM YPOBHE B HAYaJIbHOM M OCHOBHOM IIKOJIE



U IIPOJI0JHKAETCS Jaliee B CpeaHeH MIKoe.

K 3aBepmiennto oOyueHus: Mo mporpaMme ydamiuecs
JOJDKHBl TMOHMMATh AaKTYalIbHOCTh aHAIM3a JaHHBIX, €ro
OCHOBHBIE O00JIACTH NPUMEHEHUSI U METOJbl peaTu3alUH.
[IporpamMma mpenamonaraer, 4YTo y yyammxcs Oyner

C(bOpMI/IpOBaHO LEJIOCTHOC MPEACTABIICHHUC 00 aHanmuze

JaHHBIX, peali3allud METOJOB aHAJIM3a JAHHBIX Ha S3bIKE
Python, ero cdepax npuMeHeHHS.

JlaHHBIId Kypc onmpaeTcs Ha (QyHIaMeHTaIbHbIE
OUIAKTUYECKUE  NPUHLUIBL, TaKUe  KaK  I[PaKTUKO-
OPUEHTUPOBAHHOCTb, Hay4HOCTh u JOCTYITHOCTb,
LIEJIOCTHOCTh U HENPEPBIBHOCTb, a TAK)K€ WHHOBAIIMOHHBIE
METOABl  MPOOJIEMHO-PA3BUBAIOIIETO U CMEUIAHHOTO
o0OyueHus, MPOrpaMMHO-IIPOEKTHOTO M HCCIIEI0BATENHCKOIO
MO/IX0JI0B. B KOHIIE Ka)K0ro ypoka MPUCYTCTBYIOT BOIIPOCHI
U 33JaHHA, MHOTME U3 KOTOPbIX OpPHUEHTHPOBaHBl Ha
KOJIJICKTUBHOE  OOCYXJEHUe, JAUCKYCCHH,  BBIPAOOTKY
KOJUIEKTUBHOT'O MHEHHUSI.

Ocoboe MecTo B peanu3aluu IporpaMMbl OTBOJIUTCS
BUCOJICKIIUSIM, OHJIAWH-pecypcam, TpeHaxkepaMm. Bce 310
CO3/1aeT HEOOXOoAMMbIE yCNoBHS JUid  (OPMHUPOBAHUS
CaMOCTOSITEIBHOCTH B IUTAHUPOBAHUH yueOHOM
JeSITeIbHOCTH, B OPTaHU3aIMKU y4eOHOTO COTPYIHUYECTBA, B
pacrnpeieieHuy pojiie MpH pelieHuH Yy4eOHBIX 3a7ad U

npobneM. HeoTbemsieMold YacThiO MPOTPAMMBI  SIBIISCTCS



IIPOCKTHad ACATCIbHOCTD 06yqaloumxc;1.
I/I3y‘leHI/IC Pa3iIUMYHBIX AacCIICKTOB aHalln3a [OaHHBIX

MO3BOJIUT C(POPMHUPOBATH y YHAIIUXCSI CHOCOOHOCTh K

AQHAJIMTUYECKOW W TPOTHOCTHYECKOHN nesrenbHocTH. [lomck
OTBETOB Ha MPOOJIEMHBIE BOMPOCHI, PEIICHNE MPOOIIEMHBIX U
UCCIIEIOBATENbCKUX  3aJaHuil,  MHTEIPUPOBAHHBIX B
coJiep’KaHue, HampaBlIeHO HAa (OPMUPOBAHUE Y YyYaIIUXCS
L[EJIOCTHOTO CHUCTEMHOI'O MBIIUIEHUSI, KOTOPOE MO3BOJIUT UM
OLIEHUTHh C(OPMHUPOBAHHBIA KPYT TMOCTOSHHBIX MHTEPECOB U
OCYILIECTBUTH OCO3HAHHBIN BBIOOD JarbHEenen
00pa3oBaTeNbHON  TPAGKTOPHH U MPOQPECCHOHAIBHOTO
CaMOOTPEEIICHNUS.

Heab u 3anaum kypca. ['1aBHas nenp Kypca — Jaath
ydamumcsi 6a30Boe MpeacTaBieHue o0 aHadnu3e JaHHBIX U
peanu3ali  OCHOBHBIX METOAOB aHajgu3a JaHHBIX U
MalIMHHOTO 00y4yeHus: Ha s3bike Python, mo3HakoMuTBH €
TEPMHUHOJIOTHEHl HCKYCCTBEHHOIO MHTENIEKTa M Hay4YHTh
MPUMEHITh HEKOTOpbIE M3 €ro METOJOB Ul pelIeHUs
MPAKTUYECKHX 3a/1a4.

esaeBas aynuropus Kypca. Yyamuecs 7—9 kinaccoB
0011e00pa30BaTeIbHBIX MIKO.

Mecto Kypca «VICKYyCCTBEHHBIM HWHTEIIEKT» B
yueOHOM m1aHe. Ypoku Kypca «ICKyCCTBEHHBIH MHTEIICKT

MOTYT TPOBOJIUTHCS B 7, 8 1 9 Kjaccax B KayecTBe



BHEYpPOUHOM JeSITeNIbHOCTH (BO3MOXKHBIE bopMbI:

(bakynbTaTUB, KPYXKOK U TIpoUee).

LleHHOCTHBIE OPHEHTHUPBI COEPKAHUA U
peajin3anyu NporpamMmmbl

Conepxanue IPOrpaMMBbl HOCUT
MEXIUCUUIUIMHAPHBIN xapakTep. EcrecTBeHHBIM 00pa3zom
BBIIJISITAT €r0 BO3MOXHAs HMHTErpalyst C JAUCHUIUIMHAMH
npeaMeTHo obmactn  «MaremaTnka W MH(OpMATHKa».
Pa3zButue 10ruyeckoro M ajJropuTMHUYECKOTO MBILIUICHUS,
OCYILECTBIIIEMOE Ha YpOKax IO 3TUM JAUCLUIUINHAM, CIYXKHT
3amaue GOpMHUPOBAHUS HEOOXOAMMON OCHOBBI, HA KOTOPOU B
JanpHelmeM OyneT OCYIIECTBIEH IMepexo] K MalluHHOMY
00yUYeHHIO HA CTYIIEHHU CPEHEro 00IIero o0pa3oBaHus.

Yepes ncnoab30BaHNE Pa3IMYHbIX 1aTaCETOB U AHAIN3
JAHHBIX CHUHTE3UPYIOTCS 3HAHWS M YMEHUS YYaIlIHuxcs,
MOJIyY€HHbIE MU Ha ypoKax reorpaduu, Gpusnku, Ouosorun
U IpYTHX.

Heorpemnemoii  4acTbi0  NMpOrpaMMBbl  SIBJSETCA
peanMzanusi TpOeKTHOro Merona oOydenus. IIporpammoit
MPEIYyCMOTPEHO  BBINIOJHEHHWE TAaKUX  IPOEKTOB  Kak

«CTaTHCTUYECKUM METOJ aHalln3a JdaHHBIX), «Pa3nuunbie



BAPUAHTHI MPOrPAMMHMPOBAHUS LIUKIMYECKOTO AITOPUTMAa,
«Hauana nmporpammupoBanus Ha Pythony. [IpoekTsl o cBoeit
IUIAKTUYECKON CYIIHOCTH HaleleHbl Ha (OpMUPOBAaHUE
CHOCOOHOCTEH, MO3BONSIIOMIMUX 3(PGEKTUBHO IEHCTBOBaTH B
peasibHOM ku3HEeHHOW cutyaruu. ObOnamgas UMH, ydamuecs
MOTYT aJalTHPOBaTbCAd K HU3MEHSIOIIUMMCS  YCIOBUSM,
OpPHEHTUPOBATHCS B Pa3HOOOPA3HBIX CUTYalHsX, padoTaTh B
KOMaH/IE.

IIpu  pabore HaJ IIPOEKTOM HOSIBIISICTCS
UCKITIOYUTENIbHAS BO3MOXKHOCTh (POPMHUPOBAHUS Y yUAIIUXCS
KOMIIETEHTHOCTA  pa3pelieHus  mnpodsieM  (TOCKOJIBbKY
00s13aTeNbHBIM YCIIOBUEM pEaJH3allid MEeTOJa IPOEKTOB B
IIKOJIE SIBJIETCS PelIeHne yJaluMcsi COOCTBEHHBIX IpobieM
CpeACTBaMH TMPOEKTa), a TaKKe OCBOEHHE CIOCOOOB
NEATEIbHOCTH,  COCTAaBJSIOIIMX  KOMMYHHMKAaTUBHYH U

MH(OPMALIMOHHYIO KOMIIETEHTHOCTH.

I[lnanupyembie pe3yabTaThbl 0CBOEHHUS Y4€OHOT O
Kypca

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTam
OCBOCHHSI OOYyYaromMMHUCA OCHOBHOM 00pa3oBaTelbHON

MpOrpaMMBbl CPETHETO 001Iero 00pa30BaHU: JIMYHOCTHBIM



pesynbratam (Tabmuia 1); MeTanpeaIMeTHBIM pe3yJibTaTaM

(Tabmuna 2); npeMEeTHBIM pe3ysbTraTam (Tadsuia 3).

Taoaunna 1
JINYHOCTHBIE Pe3yJbTAThI

Tpebosanue ®I'OC! YeM J0CTUTACTCS

JInyHOCTHBIE PE3YIIBTATHI,
o0ecIeynBaroye aJanTamuio
oOyuJaromerocst K
M3MEHSIOIIUMCS YCTIOBUSIM
COLMAIBLHOW U HNPUPOTHON

Paznennl
Cpenpl:

«BBenenue B
YMEHHUE pacro3HaBaTh .

HCKYCCTBEHHBIN
KOHKPETHBIE TTPUMEPHI

HHTEJUIEKT,
MOHATUS IO XapaKTEPHbIM

«OCHOBEI
MIpU3HAKaM, BBITIOJIHATD

MIpOrpaMMHUpPOBaHUs Ha
omnepaury B COOTBETCTBUH C

Pythony,

ONpEAECICHUEM 1
MPOCTEUILIMMHU CBOMCTBAMHU
MOHATHS, KOHKPETU3UPOBATh
MOHATUE TPUMEPAMH,
HCIIOIb30BaTh ITOHATHE U €T0
CBOWCTBA IIPU PELLIEHUH
3a/1a4, a TAKKEe ONEPUPOBATH
TEpMUHAMH U
MIPEICTABICHUSIMHU B 00JIaCTH

«AHanu3 JaHHBIX HA
Python», «BBenenue B
MalmHHOEe 00yueHHe Ha
Python»

! TIpukas Munnpocsemenus Ne287 ot 31 mas 2021 r.



KOHILIECTIIIMYA YCTONYUBOTO
pa3BUTHUA

[leHHOCTH HAyYHOTO
HO3HAHUS:

OBJIa/ICHUE OCHOBHBIMHU
HaBbIKaMU
UCCIIEI0BATEIbCKON
JeSITEJIbHOCTH, YCTAaHOBKA Ha
OCMBICJICHHE OIIBITA,
HaOJII0/IEHUI, TIOCTYIIKOB U
CTpeMIIeHHE
COBEpIIEHCTBOBAThH MTyTU
JOCTHUKEHUS
MHAUBUAYAJILHOTO U
KOJUJIEKTUBHOTO
Onaromnosyuus

Pasnensr «Ananus
JTaHHbIX Ha Pythony,
«BBeneHne B MalllmHHOE
oOyudenue Ha Python»




Taoauma 2
MeTtanpeameTHble pe3yJbTAaThl

TpedoBanne ®I'OC

Yem gocTuraercs

YMenue
CaMOCTOSITEIILHO
IUTAHUPOBATh MTyTH
JOCTHIKCHUS 1ICTIH, B
TOM YHCJIC
AIbTCPHATUBHBIC,
OCO3HAHHO BBIOMPATH
HanOosee 3¢ (heKTuBHBIC
CHOCOOBI PELICHHS
y4eOHBIX U
NIO3HABaTENIbHBIX 33/1a4.

HpOCKTHLIC 3aJaHusg

YMeHure olleHUBAaTh
MIPABHIILHOCTH
BBITIOJTHEHUS Y4eOHOM
3a1a4i, COOCTBEHHEIE
BO3MO>KHOCTH €€
petieHusl.

Paznen «AHanu3 JaHHBIX Ha
Python»




YMeHue onpeneinarhb
MIOHSTHS, CO3/]aBaTh
0000111eHMS,
yCTaHABIIMBATh
aHaJIOTHH,
KJIaccu(uIupoBaTh,
YCTaHaBJIMBATh
NPUYHHHO-
CIEICTBEHHBIE CBA3H,
CTPOUTH JIOTUYECKUE
paccyXIcHHUS,
YMO3aKTFOYCHHUS
(MHIIyKTUBHBIE,
JETYKTUBHBIC H 110
AQHAJIOTMH) U JIeJIaTh
BBIBO/IBL.

Pa3nen «AHanu3 maHHBIX HA
Python»

YMeHue co3aaBarb,
MPUMEHSITH U
npeoOpa3oBHIBATH
3HAKU ¥ CUMBOJTHI,
MOJICITH ¥ CXEMBI JIJISt
peleHus yueOHbIX U
MO3HABATEJIbHBIX 3a7a4.

Pa3nen «AHanns 1aHHBIX Ha
Python»

dopmMupoBaHUE U
pa3BUTHE
KOMITETEHTHOCTH B
o0nactu
ucnoab3oBanust UKT
(MK T-koMmeTeHImn).

Pa3nen «AHanu3 naHHBIX Ha
Python»




Taoauua 3

Hp €IMETHBIC PE3YJIbTAaThI

TpedoBanne ®I'OC Yem gocTuraercs
dopmupoBaHHE Paznienel
UH(OPMAITMOHHON U «OCHOBBI
AITOPUTMUYECKON KYJIBTYpPhI, | MPOrpaMMHpPOBaHUS Ha
dbopmupoBaHue Python»

MIPEJICTABICHUS O KOMITBIOTEpE
KaK YHHBEPCAIbHOM
ycTpoiicTBe 00paboTKH
uH(pOopMaLnu, pa3BUTHE
OCHOBHBIX HABBIKOB 1 YMEHUI
UCTIOJIb30BaHUS
KOMIIBIOTEPHBIX YCTPOICTB.

«AHanu3 JaHHBIX HA
Python»

dopMHUpOBaHHE
MIPEICTABICHHS 00 OCHOBHBIX
M3Yy4aeMbIX MOHATUSIX
(uHbOpMAIIHS, ATOPHUTM,
MOJIeJIb) U UX CBOMCTBAX.

Pa3znensr «OcHOBBI
MpOrpaMMHpPOBAHUS HA
Python», «Ananu3
naHHBIX Ha Pythony,
«BBenenune B MalinHHOE
oOyuyenue Ha Python»




PazButre anropuTMu4ecKoro
MBIIIICHUS, HEOOXOAUMOT0
JUTst TpopeccuOHAIBHOMN
JIeATEIIbHOCTH B
COBPEMEHHOM OO0IIIECTBE;
pa3BUTHE YMEHUI COCTaBUTh
Y 3alKcaTh AJITOPUTM IS
KOHKPETHOI'O UCIIOJIHUTEIS;
dbopmupoBaHKEe 3HAaHUH 00
AITOPUTMUYECKUX
KOHCTPYKIUSX, JIOTHYECKUX
3HAUEHUSX U ONepanusx;
3HAKOMCTBO C OJHUM M3
A3BIKOB [IPOrPAMMHUPOBAHUS U
OCHOBHBIMH
AITOPUTMUYECKUMU
CTPYKTYpaMu — JIMHEHHOM,
YCIOBHOM Y LIUKJINYECKOM.

Pasnensr «AHanmu3
IaHHBIX Ha Pythony,
«OCHOBBI MAITUHHOTO
00y4eHUS»

DopmMupOBaHUE YMEHUUI
dbopManuzanum u
CTPYKTYPUPOBAHUS
uH(pOpMaIliU, yMEHUS
BbIOMpaTh Croco0
MIPEICTABIICHUS TAHHBIX B
COOTBETCTBHUU C
MOCTaBJIICHHOH 3aJauei
(Tabnuibl, cxemsl, rpadukwy,
JIMarpaMmbl) ¢
HCITOJTh30BaHUEM
COOTBETCTBYIOIINX

Pasnensr «OcHOBBI
IpOrpaMMHUPOBAHUS Ha
Python», «Ananu3
naHHBIX Ha Pythony,
«BBeneHne B MalmnHHOE
oOyuenue Ha Python»




POTPAMMHBIX CPEJICTB
00paboTKH JaHHBIX

DopMUPOBaHHE HABBIKOB U
YMEHHI 6€3011acHOro U
1[EJIECO00Pa3HOTO MOBEACHUS
pHu paboTe ¢
KOMITHIOTEPHBIMH
nporpaMMamMu U B CETH
WuTepHer, ymeHus co0roaaTh
HOPMBI HH()OPMAITIOHHON
STUKU U MpaBa

Pa3znen «BBenenue B
VCKYCCTBEHHBIN
AHTEILIEKT




Y4yeOHO-TeMaTHYECKHH IJIAH

B pasnmene mnpuBOAMTCS BapWaHT IJIAHUPOBAHUS,
KOTOpBIM paccuuTaH Ha YIIIYOJIGHHBIM BapuaHT y4yeOHOro
IJ1aHa.

IlepBont JIOTIOJIHUTEIbHOM LIEJIBIO U3y4ECHUS
pacImpeHHoOro Kypca sIBISETCS IOCTHKEHNE OOJIbITHHCTBOM
y4Yaluxcs MOBBIIIEHHOTO (IPOAYKTUBHOTO) YPOBHS OCBOCHUS
yuyeOHOro marepuana. YUeOHHKHU I YpoBHS 7-9 KiaccoB
o0ecreynBalOT HEOOXOAMMBINM sl 3TOr0 y4eOHBIH U
JUJTAKTUYECKUI MaTepHall.

Bropoi NONOJHUTEIbHON LEJIbIO H3y4YCHUS
pacCIIUPEHHOTO Kypca SIBIISETCS MOATOTOBKA YYAIUXCS K
ONMMITHAZIaM, KOHKypcamM B 00JacTH aHaiu3a JaHHBIX W
MAalIMHHOTO 00yYeHUsI.

JlomonHUTENbHOE Yy4eOHOE BpeMsl B paCIIMPEHHOM
BapHaHTE Kypca B OCHOBHOM OTJAeTCsl MPAKTUYECKOU paboTe.
[Ipn pacmmpeHHOM BapHaHTe y4eOHOro IUIaHa OoJbIas
JacTh (MJIM BCE) 3aJIaHUH MOXKET BBITOJIHATBHCS BO BpPEMS

YPOKOB I1OJ] pyKOBOJCTBOM Y4HUTEJIS.



Paznuumne 6a30BOro ypoBHsSI OT YriyOJEHHOro Kypca

MpOABJIACTCA B CTCIICHU FJIYGI/IHBI N KadeCTBa OCBOCHHA

TECOPETUYECCKOTO MaTepuajla M IOJYUYCHHBIX IMPAKTUYCCKUX

HaBBIKOB.

TemaTHueckoe NJIAHUPOBAHHE C ONMpPeIeIeHHEM
OCHOBHBIX BH/I0B YUe0HOIi 1esITeIbHOCTH

Taoauua 4

«McKycCcTBeHHBIH HHTELICKT)

HaumenoBanue Kparkoe Buab1 yueOHoit
TEMbI coa€cpikaHue AEATECJIBbHOCTHU
1.
Beenenune B U1 u MO
1.1 Beenenue B matmaaoe | [Ipornosuposa | Anarumuueckas:
o0yueHue HUeE, aHaJIn3, ITOMCK OTBETOB Ha
obydueHue, BOIMPOCHI  YUHUTEIS,
JIaHHBIE, CaMOCTOSTENBHEII
MPU3HAKH, MOUCK UH(POPMAIHH
aINrOpuUTM, Ipu peleHuu
I/ICKyCCTBeHHBI IIOCTABJICHHBIX
W MHTEJICKT, 3a7a4.
MAIMHHOE Kommynuxayuonna
obyuenue, data | s: KOMaHHas
science. pabora, OTBEThI Ha
BOMPOCHI  yUYHTEIIs,
UTpOBast IPAKTHKA.




Ipaxkmuueckasi:
ydacTde B WIPE,
paboTa ¢ UrpoBBIM
TPEHaXXePOM.
Pegrexcusnas:
peduiexcus
METOIOM «O IIIAIDY

1.2 Ponp uckyccTBeHHOrO Oruka 1N, Ananumuueckas:
MHTEJUIEKTa B KU3HU 3TUYHOE IIOUCK OTBETOB Ha
9eJIoBeKa: ITUKA U IIPUMEHEHUE BOIPOCHI  YUHUTEI,
perynupoBaHue un, CaMOCTOSITENbHBIN

OTBETCTBEHHOC | MOUCK MH(OPMAINH

1 1N, Ipu pemeHnn

perynmpoBaHue | ITOCTaBJICHHBIX

Hn. 3a1a4.
Kommynurxayuonna
A KOMaHIHast
paboTa, OTBETHI Ha
BOTIPOCHI YUUTEIIS.
Ilpaxmuueckas:
pelieHue Keiica,
ydacTHe B UTpe.
Peghnexcusnas:
OTBETBHI Ha
KOHTPOJIbHBIE
BOTIPOCHI

2.
OcHoBBI s13bIKa MporpamMmmupoBanus Python

2.1. AArOpuUTMEI U Ucnonnutens, | Ananumuueckas:
WCTIOTHUTEIH. ANTOPHUTM. MIONCK OTBETOB Ha
Cnoco0bI 3anmcu Cnoco0b1 BOTIPOCHI  YUHTEI,
ITOPUTMOB 3ammcu CaMOCTOSATEIIbHBIN

AITOPUTMOB: MOUCK MHpOPMAIHH
CJIOBECHBII], Ipu peleHnn

IIOCTPOYHBIH,




Osok-cxema, TIOCTABJICHHBIX

nporpamma. 3ajad.

JIuneinnsli, Kommynuxayuonna

Pa3BETBIAOMN | 5. pabora c

Hesa u UIPOBBIM

LUKINYECKUI TPEHAXKEPOM.

ANTOPUTMBL. Ilpakmuueckast:
OTBETHI HA BOIIPOCHI,
penieHue
IIpeATIaraeMbIX
3a7aHUN Ha SI3BIKE
MPOrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aI0JIHEHHE JINCTa
pediiekcuu

2.2 O6mue cBeaeHus O Uctopus si3bika | Ananumuyeckas:

SA3BIKC
IIpOrpaMMHUPOBAHUS
Python

Python,
KOMITUJIUPYEM
blC U
HMHTEPIIPETUPYE
MBI€ S3BIKH,
JIOCTOMHCTBA U
HEJIOCTaTKH
Python.
IlonsTue
JIAHHBIX, THUITBI
JIAHHBIX:
LeJble,
BEIIIECTBCHHBIC
Y CTPOKOBBIE.
[Tonsrue
HNEPEMEHHOI],
pa3HULA MEXTY
HNEPEMEHHON U
KOHCTaHTOM.

IIOUCK OTBETOB Ha
BOTIPOCHI  YUHTEI,
CaMOCTOSITENIbHBII
MIOUCK MH(pOpMaIUU
pu pemeHnH
MIOCTABJIEHHBIX
3aad.
Kommynuxayuonna
s pabota B
KOMaHJax u (Win)
HUHAWBUIYANBHO.
Ilpakmuueckas:
OTBETHI HA BOTIPOCHI,
pemeHne
IpeJIaraéMbIX
3aJJaHUil Ha SI3BIKE
IpOrpaMMUPOBAHUS
Python.




Pegrexcusnas:
3aTl0JTHEHHE JIUCTA

pediiekcuu
2.3 Opranuzanus BBoJa U DyHKIUA Ananumuueckas:
BBIBOJA JAHHBIX print(), IIOUCK OTBETOB Ha

npaBuia ee BOIPOCHI  YUHUTEIS,
MCIIONIb30BaHUS | CAMOCTOSITENbHBIIH
. OmuOku npu | mowck nHPpOpMaUU
UCIIONIb30BaHUM | NIpH pelieHun
byHKIMN MOCTABICHHBIX
print(). 3a1au.
Tunel nanseix: | Kommynuxayuonna
int, float, str. 5 pabora B
IIpusBenenue KOMaHJax U (Win)
THIIOB C HHJIUBUTYAITBHO.
MOMOMIBIO Ipakmuueckast:
COOTBETCTBYIO | OTBETHI HA BOIIPOCHI,
mux GyHKMHA | peuieHue
(int(), float(), MpeIaraeMbIX
str()). ®yukuus | 3aaHuil Ha sI3bIKE
type(). MPOrPaMMHUPOBAHHUS
Omnepatop Python.
npucBauBaHus. | Peguexcuenast:
IIpaBuna 3all0JIHEHUE JINCTa
HNMEHOBaHHSA pedaexcun
NepeMEHHBIX.
DyHKIUSA
input(),
npaBua ee
MCIIOJTb30BaHUS
Heob6xomumoct
b IPUBEICHUS
LEJIOYHCIICHHBI

X JAHHBIX K
TUMy int mocie
BBOJIA




24 AnropurMudeckas Tunsl naHHbIX | Ananumuueckas:
KOHCTPYKLIUS B Python, MOUCK OTBETOB HA
«CIIEZIOBaHUEY apu(pMeTHYeCcK | BONPOCH YUUTEIs,

W€ OTEPaTOpPhl, | CaMOCTOSTENIBHBIH
JIEUCTBHS C MOUCK MH(POPMAIIH
MEpEMEHHBIMU. | TIpH penieHnn
AnroputM, MOCTABJIEHHBIX
BUJIBI 3a7ad.
ITOPUTMOB, Kommynurkayuonna
0COOCHHOCTH s pabota B
JIMHEHHOT O KOMaHJax U (Win)
aNropuTM™a, WHIIUBHYaIIBHO.
6110K-cxema. Ilpakmuueckast:
brok-cxema OTBETHI HA BOIIPOCHI,
JIMHEMHOT O peleHue
aNropuT™Ma. npeaIaraeMbIX
3alaHuil Ha S3bIKE
POrpaMMHUPOBAHUS
Python.
Pedghnexcusnas:
3aI0JIHEHHE JINCTA
pedekcuun

25 ITporpammupoBaHue Bbnox-cxema Ananumuyueckas:

JIMHEVHBIX aITOPUTMOB | JIMHEMHOIO IIOMCK OTBETOB Ha
aNropuUT™Ma. BOIPOCHI  YUHUTEIs,
[IporpamMMupoB | caMOCTOSITENIbHBIN
aHue MIOUCK MH(pOpMaIUU
JIMHEHHBIX pu peneHnn
ITOPUTMOB, MOCTABJIEHHBIX
apudmernyeck | 3amgad.
ue orepaTtopsl, | Kommynuxayuonna
nepeMeHHbIe . pabora B
KOMaHJaxX U (Win)
WHIIUBHYaJIbHO
Ipakxmuueckas:

OTBETHI HA BOIIPOCHI,
peleHne




npeajiaracMbix
3aJlaHUM Ha SI3BIKE

POrpaMMHUPOBAHUS
Python.
Pegrexcusnas:
3aI0JIHEHHE JINCTa
pedrexcuu
2.6 AnropurMudeckas PasperBsiromu | Ananumuueckas:
KOHCTPYKLIUS HCS aIrOpUTM, | IOUCK OTBETOB HA
«'"BETBJICHUE 6s10K-cxema BOIIPOCHl  yUYMTEJ,
BETBJICHNS, CaMOCTOSATEIbHBIN
OTIepaTopsI MOUCK MH(POPMAIIH
CpaBHEHUSL. pu peneHnn
YcnoBHbIE MIOCTABJICHHBIX
omnepatops! if, 3a1au.
if-else, Kommynurxayuonna
npaBuiIa A pabora B
3anMcu KOMaHJax U (Win)
YCIIOBHBIX WHIIUBHYaIIbHO.
OIIepaToOpPOB. Ipaxkmuueckast.
OTBETHI Ha BOIIPOCHI,
peleHue
npeIaraeMbix
3alaHAl Ha SI3BIKE
MIPOTPaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aI0JIHEHHE JINCTA
peduiekcuun
2.7 [onnas popma bnok-cxema Ananumuueckas:
BETBJICHUS BETBJICHUSI. MIOUCK OTBETOB HA
ITonHeI1it BOIIPOCBHI  yYUTENS,
YCJIOBHBIN CaMOCTOSITEIIbHBIHN
omeparop, MTONCK MH(pOpMaIun
npaBmiia npu pelieHnn

3aIlluCH




MOJIHOTO
YCIOBHOTO
omeparopa

TIOCTABJICHHBIX
3ajad.
Kommynuxayuonna
A pabota B
KOMaHJaxX ® (WIn)
WHIIUBHIYaJIbHO.
Ipaxkmuueckas:
OTBETHI HA BOIIPOCHI,
penieHue
IpeAIaraeMbIX
3a7aHUN Ha SI3BIKE
MPOrpaMMHUPOBAHUS
Python.
Pegrexcusnas:
3aI0JTHCHHE JINCTA
pedexkcnu

2.8

IIporpammupoBaHue
Pa3BETBIAIOLINXCS
AITOPUTMOB.
YcaoBHBII onepaTop

IIporpammupos
aHHe
JINHEUHBIX
ANTOPUTMOB,
apupmMeTHuecK
ne onepaTopsl,
HNEpEMEHHBIE

Ananumuueckas’
IIOUCK OTBETOB Ha
BOTIPOCHI  YUHTEI,
CaMOCTOSITENIbHBII
MIOUCK MH(pOpMaIUU
npu pemeHnH
MIOCTABJIEHHBIX
3aad.
Kommynuxayuonna
s pabota B
KOMaHJax u (Win)
HUHAWBUIYANBHO.
IIpakmuueckast:
OTBETHI HA BOTIPOCHI,
pemeHne
IpeJIaraéMbIX
3aJaHUi Ha SI3BIKE
MPOrpaMMHUPOBAHUS
Python.




Pegrexcusnas:
3aTl0JTHEHHE JIUCTA

pediiekcuu
2.9 IIpocTsie u coctaBHble | PasBersnstomu | Ananumuueckas:
YCIIOBUS HCS aIrOpUTM, | IIOUCK OTBETOB HA
O0K-cxema BOIIPOCHI  YYHUTEILs,
BETBJICHHSI. CaMOCTOSITETbHBII
Jlornueckue HOMCK MH(OPMAUH
OIepaTopHl, pu peLIeHuH
COCTaBHBIE MIOCTaBIJICHHBIX
YCIIOBHSI. 3aj1ad.
Y cnoBHbIH Kommynuxayuonna
oreparop s pabota B
KOMaHJax U (Win)
WHIIUBHYaIIBHO.
Ilpakmuueckas:
OTBETHI Ha BOIIPOCHI,
perieHne
npeiaraeMbIx
3aJlaHMil Ha S3bIKE
POrpaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aI0JIHEHHE JINCTa
peduiekcuu
2.10 AnroputMudeckas Omnepatop Ananumuyueckas:
KOHCTPYKLIHUS while B Python, | mouck orBeTOB Ha
«TIOBTOPEHUEY. CHHTAKCHC BOIPOCHI  YUHUTEIs,
[IporpammupoBanne orneparopa CaMOCTOSTEIbHBIH
LMKJIOB C 3aJaHHBIM while MMOKCK HH(pOPMAIHU
yCIJIOBHUEM npu pelieHun
MPOJIOIDKEHUSI paOOThI MOCTABJICHHBIX
3ajad.
KommyHuxayuonna

s pabora B




KOMaHJax u (Win)
WHIIUBHIYaIIbHO.
Ipaxkmuueckas:
OTBETHI Ha BONPOCHI,
pelieHue
MpeATaraeMbIX
3aJaHUNA Ha SI3BIKE
MPOTrPaMMHUPOBAHUS
Python.
Peghnexcusnas:
3aI0JTHCHHE JINCTA
pediiekcuu

211

IIporpammupoBaHnue
LUKJIOB C 3alaHHBIM
YHCJIOM IIOBTOPEHUN

Oneparop for B
Python,
byHKIUA
range(),
CHUHTaKCHC

byHKIAN
range().

Ananumuueckas:
MOUCK OTBETOB HA
BOIPOCHI  YUHUTEI,
CaMOCTOSTENBHBIN
MOUCK MH(pOPMAIIH
pu peneHnn
TIOCTABJIEHHBIX
3aad.
Kommynuxayuonna
s pabota B
KOMaHJaxX H (WiIn)
WHIIUBHYaJIBHO.
Ipakmuueckas:
OTBETHI HA BOIIPOCHI,
peleHue
npesIaraeMbIx
3aJJaHUNA Ha SI3BIKE
MPOrpaMMUPOBAHUS
Python.
Peghnexcusnas:
3aI0JIHEHHE JINCTa
pediiekcun

212

IIpoekr «Pa3znuuHble
BapUaHTBHI

[uxnuueckuit
aJrOPUTM,

Ananumuyveckas.
TIOUCK peuieHus




MPOTrPaMMHUPOBAHUS ITOPUTM [IOCTABJICHHOMN

LHAKINYECKOTO while, 3aa4U.

AITOPUTMAY anroput™ for, Kommynurxayuonna
IpaBHIIa A pabora B
3aIHucH KOMaH[aX U (Wim)
UKITHIECKUX WH/IUBUIYAIBHO.
aNTOPUTMOB B Ipakmuueckast:
Python perieHne

MIPOEKTHOH 3aJauu.
Peghnexcusnas:
3aIl0JIHEHHE JINCTA
pediiekcuu

2.13 [Ipoext «Hauamna Tune! na"ueiX, | Anarumuyeckas. B

MPOTPAMMHUPOBAHUS MEPEMEHHBIE, nporecce
byHKIMH, CHCTEMATH3AIIH
MaTEeMaTHYECKU | 3HAHUM.

e v jornyeckue | Kommynukayuonna
OTEPaTOPHI, 5. mpu pabote B
BHIBI KOMaH/Iax.
AITOPUTMOB, Ilpakxmuueckas. B
YCIIOBHBIH pabote o
oreparop, CO3JIaHMIO
omnepatop for, BU3yalbHOU KapThl
orneparop 3HAHUU.
while. Peghnexcusnas:
3aroJIHEHHE JIHCTa
pedekcun
3.
Anaju3 1aHHbIX Ha Python
3.1 Hayxka o naHHbIX. JlaHHkbIe, Ananumuyueckas.

CTpyKTypBI TaHHBIX HayKa o aHallN3  TPaKTOBOK
JIAHHBIX, MOHSTUSL «HAYKA O
OTKPBITBIC JIaHHBIX); ITOMCK
JIaHHEIE, OTBETOB Ha

HNCTOYHUKHU




JaHHBIX,
CTPYKTYPHI
JTAaHHBIX (CTEK,
MacCHB,
ouepenp,
X3II-TabJIHIa)

poOJIeMHBIE
BOIIPOCHI YUHUTEIS.
Kommynurxayuonna
R o0cyxaeHue
TPAaKTOBOK IOHSTHUS
«HayKa O JaHHBIXY,
OTBETHI Ha BOIIPOCHI
YUHUTEIS.
Illpaxmuuyeckas:
pabota B
MHKporpymnmnax Ha 1
sTane ypoka
(BBIIIOJTHEHUE
3a7aHus Ha
OTIPOBEP)KEHHE HITH
(axTIaecKoe
MOATBEPKICHNE
OJIHOTO U3 TE3UCOB);
MOUCK  NIPUMEPOB
CalTOB-UCTOYHUKOB
JIAHHBIX; pELICHHE
MIPOOJIEMHBIX
3aJaHuN.
Peghnexcusnas:
3all0JIHEHHE JINCTa
pednexcnu B KoHIIE

ypoka

3.2

Pab6oTa co cimckamu
Python

CTpyKTypHI
JTAaHHBIX,

CITHCKH,
CITHCOK,
3JIEMEHT
CIIHCKa,
HHJIEKC,
OoTpULaTeNbHa
sI MHIEKCaIUs

Oxcnepmmuas:
obcyxenne
JTOMAIITHEr 0
3agaHdss M €ro
OIICHKA.
Ananumuyeckasi:
aHan3
poOIeMHOI
CUTyallH 00
OpTraHU3aINH




XpaHCHUS  JAHHBIX
(Ha IIpUMeEpax);
HarncaHue Koza
(9Tam 2 ypoxka).
Illpaxmuuyeckas:
peuieHue
MPOOJIEMHBIX
3aJIaHNH,
MpaKTHIecKas
pabora (3ram 3
ypoKa).
Kommynuxayuonna
a: OTBETHI  Ha
BOIPOCHI  y4YHTEIs,
ydacTtue B
TPYIIIIOBOM
0oOCYXICHUH  TIpH
BEITIOJTHCHUH
3aJaHuH.
Peghnexcusnas:
3al0JIHEHHE JIMCTa
peduiekcuu B KOHIIE

ypoka

3.3

Bbubmmorexu Python.
Bubnuoreka Pandas

ITouck,
OYHCTKA,
npeoOpa3oBaH
ue,
OpraHu3aIHsI
u coop
JIaHHBIX,
oubnroreka
SI3BIKA
MPOTPaMMHUPO
BaHUS,
OuOIMOTEKH
Python,
OnbInoTEKA

Ananumuyveckas:
IIOMCK OTBETOB Ha
poOGJIeMHBIE
BOIIPOCHI
(mammpumep,
MIPOBECTH aHAJIOTHIO
OUOIHOTEKH S3BIKA
MPOTPaMMHUPOBAHHUS
c 00BIYHOI
OnOIHOTEKOI),
COCTaBJIEHHE IIJIaHA
eHCTBHI o
H3YYEHHIO 31
aHaIN3y JaHHBIX.




Pandas,
HUMIIOPT
OubInOTEK

Ilpaxmuyeckas:
BBITIOJTHEHHE
IIPaKTUYECKON
paboTEHI.
Kommynurxayuonna
a: OTBETHI  Ha
BOTIPOCHI  YUHUTEJI,
ydacTue B
TPYIIIIOBOM
00CyXIeHUHU
BBITIOJTHEHHOTO
JIOMAIITHEro
3aaHAS u B
mpoiiecce
BBITIOJTHEHHS
3a/laHul.
Peghnexcusnas:
3aII0JIHEHHE JINCTA
pedIiekcHuu B KOHIIE

ypoka

3.4

CTpyKTYypHI JAaHHBIX B
Pandas

[Towuck,
OYHCTKA,
npeoOpa3oBaHu
€, OpraHu3aIus
u cOOp aHHBIX,
CTPYKTYPBI
JIAHHBIX B
Pandas,
CTPYKTypa
Ia”HHBIX Series

Ananumuyueckas:
aHaIu3
BBITNIOJIHEHHBIX
JIOMAIITHUX

3aJIaHUM,
BBITNOJIHEHUE
3aJaHuN o
CTaHIUSIM.
Ipaxkmuuyeckas:
BBINOJIHCHUE
3aJJaHuHA no
CTaHIUSM,
BBITNIOJIHEHUE TECTA.
Kommynuxayuonua
A OTBETHI Ha
BOMNPOCHI  YUHUTEINS,




ydacrtue B
IPYIIIOBOM
0oOCYXICHUH  TIpH
BBITIOJTHEHUN
3aJaHuH.
Pedghnexcusnas:
3aII0JIHEHHE JINCTA
pedIrekcuu B KOHIIE

ypoka

3.5

Crpykrypa
nauHbeIx Dataframe

Crpykrypa
JIaHHBIX
DataFrame,
CJIOBaphb,
CIIHCOK,
byHKIHA
read_csv,
mertoasl head u
tail

Oxcnepmmuas: IOUCK
u 00CyXIeHHE
OIMO0K 1o
pe3yabTatamMm
BEITIOJTHEHUS
3aJaHuN
Ananumuueckas:
aHanm3
BBITIOJTHEHHBIX
MPAKTUICCKUX
3aJIaHNH, TIOMCK
OIIMOOK | Hux
000CHOBaHME,
aHaiu3 GparMeHTa
koja (3amanue 4).

Ipakmuuyeckas:
BBIITOJIHCHHUC
3aJlaHnK Ha
co3gaHue O00beKTa
DataFrame u3

croBaps n u3
crmcka cnuckoB (1
JTan ypoKa),
BEINIOJTHEHHE
3aJJaHuHA Ha
CUUTBIBAHUE U BBOJ
JIaHHBIX, aHanu3
koma u .. (2 u 3




JTansl ypoKa).
Kommynuxayuonna
sA:  OTBETHl  Ha
BOIIPOCHI  YUHTEIIA,
ydacTue BO
(bpoHTATBHOH
Oecene u
IPYIIIOBOM
0OCYXICHUH  TIpH
BBIIIOJIHCHUHN
3a/laHui.
Peghnexcusnas:

3aII0JTHEHHE JIMCTa
pedIieKcHu B KOHIIE

ypoka

3.6

basoBble onepanuu ¢
HaOOpaMH JTAaHHBIX

Wudopmanus o
JTAaHHBIX,
MeTob! info u
describe,
YUCIIOBEIC H
KaTerOpHaIbHBI
€ TIpU3HAKH,
arperupyromnme
GbyHKINU:
value_counts,
unique,
nunique,
groupby
meTtozer Min(),
max() 1 mean(),
00beqUHEHNE
TaOJIHIY c
MOMOIIBIO
MeToaa Merge,
napameTpsl 0N
u how

Ananumuueckas:
P BBIIOJHEHUH
MPaKTHYECKOTO
3aJlaHusl Ha YTEHHE
JTAaHHBIX U3 TaOJINIIBI
HHPOPMALIUU 00
UTpOKax
($yTOONBHBIX
KIy0OB, B  TOM
qHcIe c
MIPUMEHEHHEM
meron  describe();
NpU  BBIIOJIHEHUU
3a7aHus Ha
nccie0BaHNe
arperupyrommux
(GyHKIUH.
Ipakmuuyeckas:
IpU  BBIOJHEHUH
3aJlaHUil, B  TOM
qHcIe
CaMOCTOSTENBHBIX U




HCCIIeIOBATENIbCKUX
MPAKTHYECKUX
pabor.
Kommynurxayuonna
A:  ydacTHE  BO
(bpoHTATBHOI
Oecene o
00CyXICHUIO
JIOMAIITHEro
3ajganust  (MoJIenb
ypoka -
«IepeBepHyTOE
oOydcHHeY).
Peghnexcusnas:
3all0JIHEHHE JINCTa
pedIiekcuu B KOHIIE

ypoka

3.7

OmnucarenbHas
CTaTUCTHKA

Meronsl info,
describe, min,
max, mean,
YCIIOBUS
¢bmIpTpaun
JTaHHBIX,
CTaTHCTHKA IO
KaTeropHaJIbHbI
M IapameTpam,
¢buIbTpaIys
JTaHHBIX,
CTaTHCTHYECKU
€ MEeTO/IbI

Ananumuueckas:
npu BBIIIOJIHCHU N
3a1aHUI
MPaKTHYECKOMN
paboTsI Ha
MIpUMEHECHUE
CTaTUCTUYCCKHUX
METOJIOB, a TAK¥Ke
npu COCTaBJICHUU

3a7aHus Ha
CIIO)KHBIE  YCIIOBHS
¢bmIbTpanun
JTaHHBIX u
CTaTUCTHYECKHUX
METOJIOB.
Ipakmuuyeckas:

IpU  BBIIOJHEHUU
3aJJaHHH.
Kommynurxayuonna
A:  ydacTHe  BO




(G poHTATBHOM
00CyXKICHUU
MPOOJIEMHBIX
CUTyallUl, OTBETHI
Ha BOIIPOCHI,
obcyxneHne B
rpymnmax.
Peghnexcusnas:
3aloJIHEHHE JIUCTA
pedIiekcuu B KOHIIE

ypoka

3.8

Buzyanuzauus naHHbIX

Busyanuzanus
JTAaHHBIX,
MPEeUMyIIeCTBa
JUarpaMm u
rpaduKoB;
BUBI
HarpaMum;
OMOIHOTEKH
Pandas,
Matplotlib,
Seaborn;
MOCTPOCHUE
rpaduKoB u
JHarpaMm c
MTOMOIIIBIO 3TUX
OHOIHMOTEK,
meroasl  plot,
hist, scatter,
joinplot,
pairplot,
countplot

Ananumuueckas:
npu BBIJICJICHUH
MPEUMYIIECTB
BU3yaIH3alln
MAaHHBIX 10 WX
TaOIUIHOTO
MIPECTaBICHU.
Ipakmuuyeckas:
IpH  BBIOJTHEHUHU
MPAKTUIECKUX
3a/laHUul B MaJbIX
rpymnmnax; npu
BBIMOJIHCHUH
MPaKTHYECKOM
paboThI.
Kommynuxayuonna
A OTBETHI  Ha
BOIIPOCHI  y4YHTEI,
¢dpoHTaNBHOE
o0cyxaeHne u
obcyxenue B
MAJIBIX TPYIIax.
Pegnexcusnas:
3aIlOJTHCHHE JIACTA
pedIiekcuu B KOHIIE

ypoka




3.9

IIpoext
«HccnenoBanue
JaHHBIX». YacTs 1

3.10

IIpoext
«Hccnenosanue
nma"HbeIX». YacTts 2

OCHOBHEBIC
[TOHSATUS TEMEI
«AHanu3
JTaHHBIX Ha
Python»

Ananumuuecka:
IpU  BBITIOJHEHUH
3a1aHUI o
HCCIICTOBAHHIO
JaTaceTa 0
¢yroonmcrax,
MIOHUCK
CTaTUCTHUYECKUX
XapaKTePUCTHUK
OTJIENTBHBIX
MEpEeMEHHBIX U WX
B3aMOCBSI3CH,
MIOCTPOCHHE
BH3YaITH3aIIH
JTAaHHBIX.
Ilpaxmuueckas:
IpH  BBIOJTHEHUHU
MIPOEKTA.
Kommynuxamuenas
I pu 00CYKACHUI
JIOMAIITHETO
3a/laHus, npu
BBITIOJTHEHUH
MPOEKTa B MAJbIX
rpymmax
Peghnexcusnas:
3aIlOTHCHHUE JIUCTA
pedIieKCH B KOHIIE

ypoka

3.11

TIpoexT «Python st
Data Science»

OcCHOBHEBIE
IOHSATUS TEMBI
«AnHanus
IAHHBIX Ha
Python»

Ananumuveckas:
Ipy  NOCTPOEHUH
BU3YaJbHOW KapThl
3HAHUNA MOZYJISL.
IIpaxmuueckas:
IPH  BBIIOJTHEHUH
TECTa M0 Pa3JIely.




Pegrexcusnas:
3aIl0JTHEHHE JIHCTA
pediiekcuu B KOHIIE

ypoka

4,
Beenenue B MamnHHoe 00y4yenue na Python
4.1 ITonsaTue u BUIBI UckyccTBeHHsl | Ananumuueckas:

MAIIMHHOTO OOyUeHUsI | i HHTEJUICKT, | IPH CPAaBHUTEIIHHOM
MOJXO0, aHaIn3e MOAXO/IOB:
OCHOBAHHBII Ha | 00yuYcHHE c
MpaBHUIIaxX, YUUTEIEM u
MaIlMHHOE o0yueHMe 0e3
oOydeHwue, YUUTEIIS; npu
HUCTOPHSA OTBETax Ha BOMIPOCHI
pazsurus M1 B | u (bpoHTATILHOM
urpax, cgepsl | oOCyxIeHUH
MIPUMEHECHUS BOTIPOCOB o
MAaIIMHHOTO MIPe3CHTAIHH.
00y4eHus; Ilpakmuuyeckas:
oOyueHue Cc | mpu  BBINOJIHEHUH
YUYUTEIIEM, 3aJjaHuN
oOyueHne 06e3 | mpakTHUecKou
yauTens, paboTsI.
3agada Kommynurxayuonna
perpeccum, A OTBETHI  Ha
3aada BOTIPOCHl  YYUTEII,
Kaccupukany | ydactue BO
u, 3a1ada | (GpoHTAIBHOM
KJIacTEepHU3aluu | OOCYXJCHUH  MpH
, OTOOD JTaHHBIX | BBITIOIHEHUH
JUTSL MOJIeNU | 3aJaHUH.




MAaIIXHHOIO Peghnexcusnas:
00yueHUs 3aI0JIHEHHE JINCTA
pedIiekcuu B KOHIIE
ypoxa
4.2 Ananus u MarmuaHoe Ananumuueckas:
BU3yalu3allys JaHHBIX | 0OyducHue ¢ | mpH MOKCKE OTBETOB
Ha Python YUUTEIIEM, Ha BOIMPOCHI B XOJIC
(nmoBTOpCHUE) MAaIllMHHOE 00CyX)aeHUs
oOydeHrne 0e3 | BHIIOJHEHHOTO
YAUTEIs, JIOMAIIHET O
3a7a4a 3aaHHus, npu
perpeccum, BBINIOJIHEHU T
3aJava 3aJaHuN
ki1accudukany | MpakTHYECKOH
u, 3agaya | paboTHI.
kiactepuzauuu | Ilpaxmuueckasi:
;  Oubnuoreku | mpu  0OCYXICHUH
Pandas U | BBINIOJHEHHOTO
Matplotlib, JIOMAIITHETO
yTEeHUE 3a1aHUS; npu
TaOJIUYHEIX (bpoHTATBEHOM
JTaHHBIX, ompoce u Oecene,
CTATUCTHYECCKH | MPU  BBITIOJHCHHUH
€ II0KasaTelH, | 3aJaHui
MOCTPOCHHE MPaKTUIECKOI
JHarpaMm paboTEHIL.
Kommynuxayuonna
A OTBETEI Ha
BOIPOCHI  YUHUTEJIS,
y4acTue BO
(dbpoHTaTBPHOM
0o0CY)XIIeHUH  TIpH
BBINTOJTHEHU U
3aJIaHNH.
Peghnexcusnas:

3aIllOJIHCHUEC JIMCTa




pedIiekcuu B KOHIIE
ypoka

4.3

Bubnuorexu
MAIIMHHOTO 00yUYCHHS

MamuHHOE
o0OyucHMe c
yuuTtenem u 6e3
yuuTeNns,  €ero
IPEUMYIIECTBA,
MIOCTAHOBKa
HeH U 3ajad,
aHaIU3
JaHHBIX,
oOydaromas
TPEHUPOBOYHAS
BBIOOPKH,
3ajava
perpeccuy,
3ajava
KIaccupuKam
U, TECTOBas M
TPEHUPOBOYHAS
BEIOOpKA,
nepeoOydeHue,
HenooOyYeHue,
ONnTHMAaJbHAS
MO/IeTIb, KpOcc-
BaJINIALIHST;
6ubnuoreka
Sklearn, sramnst
MOCTPOCHHMS
MOJEIH
MAalInHHOTO
oOyueHuss  Ha
Python

Ananumuuecxasi:
OTBCTHI Ha BOIIPOCHI
(aHanm BOIIPOCOB U

IIOUCK OTBETOB)
(bpoHTATBHOH
Oecepl; aHaAIN3
rpadukoB Moxeneit
MaIIMHHOTO
00yUeHUS npu
BBITIOJTHEHUU
3aaHuA
«IIpoGmemsr B
00yUYCHHUU MOJICITUY.
Ilpaxmuueckas:
MOUCK OTBETOB HA
BOIIPOCHI
(bpoHTaTBHOM
Oecenbl 1 BOIPOCHI
yuuTens B Xone
ypoka.
Kommynuxayuonna
A:  ydacThe  BO
(bpoHTATBHOM
Gecene o
MaTepHaiam
TPE/IbIIYIIET0

YpOKa; ydacTue B
0o0CYy)XIIeHUH  TIpH
BBITIOJTHEHUN
3a7aHus B
MHUKpOTpyIEe  I10
aHaIM3y IpaduKoB
MaIIMHHOTO
o0ydeHus.




Pegrexcusnas:
3aIl0JTHEHHE JIHCTa
pediieKkcruu B KOHIIE

ypoka

4.4

JIuneiinas perpeccus

IlousiTue
JIMHEHHON
perpeccum,
LeyieBas
¢byHKIUS,
JIMHEHHOE
YpaBHEHHUE,
TOMOCKEIACTHY
HOCTb JIAHHEBIX;
CO3JIaHue
MOJEIU
JIMHEHHON
perpeccun  Ha
Python c
MMOMOIIBIO
OnOINOTEK
Pandas, NumPy
u Sklearn

Ananumuueckas:
aHanu3 paboTsl
MOJEJIY JINHEHHOU
perpeccuu (roadop
KO3 PHUINCHTOB
JUHEHHOTO
YpaBHEHHSA c
HECKOJIbKUMH
NIEpEeMEHHBIMN);
aHaIu3 3amad,
IIPECTaBICHHBIX
yuuTeneM, BBIOOD U3
HHUX 3a1a4
perpeccny; 3amaHue
Ha aHanu3 rpaMKoB
u BbIOOp M3 HHX
TOrO, KOTOPBIH
COOTBETCTBYET
MOJIENIN JIMHEWHOM
perpeccuy; aHaJIn3
ToYeuHbIX rpadukjd
U BBIOOD Cpeay HUX

Habopa JTAaHHBIX,
HNOJXOSIIUX  JUISt
peleHust  3a/1a4u
JUHENHOU
perpeccuuy;
CO3JIaHuEe  MOJIENH
MaIIMHHOTO
o0y4eHust Ha
Python.
Ilpaxkmuuyeckas:

peuieHue 3aaa4d (I/I3




IIpeJCTaBICHHBIX
yuuTeneM 3aad) Ha

BBIOOD Habopa
JAHHBIX (mo
rpadukam),

MNOAXOMAIINX  JUIS
peuieHust  3a/1a4u
JUHEHHON
perpeccuu;
CO3[aHHE  MOJIEITH
MAIIHHHOTO
00yUeHUS Ha
Python; MOJIENIHb
Npe/cKa3aHus 1eH
Ha  KBapTUPHl B
3aBUCHMOCTH oT
Ppas3INuHBIX
apameTpoB.
Kommynurkayuonna
4! ydacTHe  BO
(bpoHTaTEHOM
00CyXIeHUU
OCHOBHBIX
BOIMPOCOB TEMbI —
nuHeHas QyHKIusS
u JIMHEWHOE
ypaBHEHHE,
KOTOpBIE yxKe
M3y4alich B Kypce
MaTeMaTUKH;
o0cyxIeHue 3a1a4
110 TpaduKaM.
Peghnexcusnas:
3aIl0JTHEHHE JIHCTA
pedIiekcuu B KOHIIE

ypoka




4.5

Henuneiinsie
3aBUCHUMOCTH

Co3nanue,
o0OyucHMe u
OIICHKA MOJICIN
JIMHENHON
perpeccun,
BH3YaITN3AI
JTAaHHBIX Ha
Python;
HEJIMHEWHbIE
GbyHKIUY,
rpadukn
GbyHKIUT;
MOJMHOMHAJIBH
oe
npeoOpa3oBaHU
e JIMHEHON
perpeccuu

Ananumuueckas:
co3JaHue  MOJACIU
JIMHEHHON

perpeccuu Ha
OCHOBAaHUHU IIPOCTOM
TaOIUIIBI [¢
JTAaHHBIMHU 0
3apIiaTax
COTPYIHUKOB,
HaxoJAIIUXCS  Ha
pa3HBIX
JIOJDKHOCTSIX;
HamucaHue Koja.
Ipaxkmuueckas:

peleHue 3a1a4 Ha
CO3JIaHUE  MOJICNU
JINHEWUHOU
perpeccuu, OTBETHI
Ha BOIIPOCHI
YAUTEIS
(moBTOpEHNE
MaTepuaa
MaTeMaTHKH);
BEITIOJTHEHHE
3aJaHAs Ha
MOJMHOMHAJIBHYIO
perpeccuto,
HalyvcaHue Kozia
JUIL  TIpeJICKa3aHus

3HAYCHUS HOBOM
MOJIENIbIO u
[IOCTPOCHUE
rpaduKoB

HCXOIHBIX JIaHHBIX
1 MOJICJIH.
Kommynuxayuonna
4!  ydacThe  BO
(dpoHTaTEHOM




00CYyXKICHUH,
OTBETHI HA BOTIPOCHI
YUHTES.
Peghnexcusnas:
3aloJIHEHHE JIUCTA
pedekcuu B KOHIlE

ypoka

4.6

Knaccuduranus.
Jloructuueckas
perpeccust

Knaccndukarm
ﬂ)
JIOTUCTHYECKAs
perpeccus,
JIMHEWHBIN
KIaccupukaTop
)
THIIEPIUIOCKOCT
b, OuHapHas
KIaccupuKam
ﬂ)
MYJIBTHKIIACCOB
ast
KiaccupuKau
s JIMHEHHOE
ypaBHEHHE,

KO3 PHUIIHEHTEI
JIMHEHHOT O
ypaBHEHHUS,
pacIonoxxeHne
TOYKH
OTHOCHTEJIEHO
HPSAMOI,

OTCTYI
00beKTa;
CO3/1aHme,
o0ydeHune u
OIIEHKa MOJIeNN
JIOTUCTUYECKON
perpeccun

Ananumuyveckasn:
IIONCK OTBETOB HAa
poOJIeMHBIC
BOIPOCHI U pelICHHE
3a7a4 Ha JTame 2
ypoxKa.
Ipaxkmuueckas:
OTBETHI HA BOIIPOCHI,
moxoop TPUMEPOB
3a71a4

Kiaccu(pUKaIum;
OTBETEI Ha
poOGJIeMHBIE
BOTIPOCHI npu
00BSCHEHUH HOBOT'O
Marepuana,
pelieHne 3amad Ha
3aKpeTicHHe

HOBOTO MaTepuaia
10 TeMe; yJIacTHE BO
(bpoHTATBHOM
pabote Ha »Tame 3
ypoOKa.
Kommynurxayuonna
a: y4acTue B
00CY)XIIEHUU TeCcTa
u OCHOBHBIX
TTOHSITUI TEMBI;
OTBETHI Ha BOMPOCHI
YUUTEIIS.




Pegrexcusnas:
3aIl0JTHEHHE JIHCTa
pediiekcuu B KOHIIE

ypoka

4.7

Knaccudukanms.
Jlorucrtuueckas
perpeccust

Martpuna
OIIHOOK,
METPUKHU
KadyecTBa
JIOTHCTHYECKOM
perpeccuu,
MOJCTb
JIOTHCTHYECKOM
perpeccun  Ha
Python

Ananumuueckas:
IIOMCK OTBETOB Ha
BOTIPOCHl  yUYHUTEINS
npu  00CYXIEHUU
METpUK  KadecTBa
JIOTHCTHYECKOH
perpeccuy;
CaMOCTOSITEIILHOE
COCTaBJIEHHE
MOJIENIH
JIOTUCTUYECKOM
perpeccun TSt
MpeaCKa3aHus
BEPOSATHOCTH B
ommxkaimme 10 et
HIIIEMHYECKOHN
0oye3Hu cepAna I1mo
a3 THIHBIM
MpHU3HAKAM.
Ipakmuuyeckas:
OTBETHI Ha BOTIPOCHI
YUUTEIIS;
CaMOCTOSTEIIEHOE
COCTaBJICHHE
MOJIENIH
JIOTHCTHYECKOM
perpeccun TSt
MpeCKa3aHus
BEPOSATHOCTH B
ommxkaimue 10 jer
HIIIEMHYECKOHN
Oosie3HH cepaua 1o




Pa3IMYHBIM
MpHU3HAKAM.
Kommynurkayuonna
4! ydacTHe  BO
(dpoHTATEHOM
00CyXIeHNH
METPHK  KayecTBa
JIOTUCTUYECKON
perpeccuuy;
Peghnexcusnas:
3aIOJHCHHE JINCTA
pedIieKCuu B KOHIIE

ypoka

4.8

JlepeBbs peleHuil.
Yacts 1

Jepeso
PELICHUH,
3JIEMEHTHI
JIepeBbEB
(xopeHs,
JIUCTBS),
riryOuHa
ZiepeBa,
JKaTHBIA
ANTOPHUTM,
aTpudyT
pazouenws;
SHTpPOMHS,
dbopmyna
Ilennona,
BEPOSTHOCTH,
KpUTepHi
JxuHu

Ananumuyueckas:
IIOMCK OTBETOB Ha
BOTIPOCHI  yUYHUTEINS
npu  00CYXKIECHUU
METpUK  KadecTBa
JIOTHCTHYECKOM
perpeccuy;
CaMOCTOSITEIILHOE
COCTaBJIEHHE
MOJIENTA
JIOTUCTUYECKOM
perpeccuu ISt
MpeaCKa3aHusI
BEPOSATHOCTH B
ommxkaimme 10 et
HIIEMHYSCKOMN
Oosie3HH cepaua 1o
Pa3IMIHBIM
MpHU3HAKAM.
Ipakmuuyeckas:
OTBETHI HA BOIPOCKHI
YUUTEIIS;
CaMOCTOSITEILHOE
COCTaBJICHHE




MOJIEIIH
JIOTUCTUYECKOM
perpeccun I
TIpeCKa3aHus
BEPOSATHOCTH B
ommxkaimmue 10 jmer
HIIEMHYCCKOMN
0oye3Hu cepama I1mo
Pa3IHMYHBIM
MpU3HAKAM
Kommynuxayuonna
5 ydqacTHe  BO
(bpoHTATBEHOM
00CYKICHUU
METpUK  KadecTBa
JIOTHCTHYECKOH
perpeccuy;
Peghnexcusnas:
3aII0JIHEHHE JINCTA
pedIiekcun B KOHIIE

ypoka

4.9

JlepeBbs peleHuil.
Yacts 2

Ananumuueckas:
COCTaBJICHHUE
anropuTMa
HNPUHATHUSL PELICHUN
(Ha mpuMepe Urpel);
aHanmuM3  y4eOHBIX
IPUMEPOB  JAepeBa
pelleHHiA.
Ipaxkmuuyeckas:
ydacTHe B UTpE Ha
aHalu3 anropuT™Ma
MPUHATHUS PELICHUH
c MOMOIBIO
JIEPEBHEB,
HCCIIEJOBaHNE
KpUTEPHEB




3G EKTUBHOCTH

pa3oueHust Ha
puMepax.
Kommynurxayuonna
5. 00CyXIeHUe Ipu
BBITIOJTHEHUN
3a1aHUI B
MHKPOTPYIIIE;
OTBETHI Ha BOIPOCEHI
yuutens. YdacTtue
BO  (pOHTaIHHOM
00CyXIeHUH.
Peghnexcusnas:

3aIl0JTHEHHE JICTA
pedIieKCcHu B KOHIIE

ypoka

4.10

[Ipoext «Pemenune
3a1a4n
Kiaccudukanmum

MarinHHoe
obyueHuec
yUHUTENEeM,
3aja4a
KiaccupuKau
u, METPUKH
OLICHKH
KavecTBa
KIaccu(puKau
u; ITarlbI
pa3paboTku
MOJIeTH
MAIIHMHHOTO
oOyueHwus,
aHaM3
JIAHHBIX,
co3/1aHue u
oOyueHme
MOJIETIH,
OLICHKA

3 PEKTHBHOCT

Ananumuueckas:
BBIOOp METO/I0B
pelieHust 3a1a4H.
Ilpaxmuueckas:
BBITIOJTHEHHE
MPaKTHYECKOTO
3a7aHusl IO
CO3JIaHUIO MOJICITH
MalIMHHOTO
0o0yueHUS
Peghnexcusnas: B
XO0/1€ TOJIBEICHHS
WTOTOB CO3/IaHHS 1
00y4eHHs MOAETTH
MO.




u paboThI
MOJIEeH

(2w

Pa3znen 1. BBegeHue B MCKYCCTBEHHbIN MHTEJIEKT

VYyamuecss AODKHBI 3HATh MOHATHE HH(POpMAIUH,

Pa3jIniIue MEKAY NMOHATUAMU «I/IH(bOpMaI_[I/ISI», «JaHHBIC).

(12 a)

VYyamuecs 10KHBI yMETB:

IPUBOAUTH IPUMEPbI MHYOPMAIIMOHHBIX ITPOLIECCOB B
pupoje, o0IIeCTBE, TEXHUYECKUX CUCTEMAX;
CTPYKTYpUPOBaTh MH(POPMAIUIO, BBIJEIATH OCHOBHBIE
MOHATHUS U B3aUMOCBS3H MEX]1y HUMHU.

Pa3nen 2. OcHoBbI porpaMMupoBanusi Ha Python

VYyamuecs 10IKHBI 3HATh:

MOHATUSA «AJITOPUTMY», «HUCIOJIHUTEIbY», «CHCTEMA
KOMAaH/JI HCIIOJTHUTEIISD;

OCHOBHBIE ANTOPUTMHUYECKHE CTPYKTYPBL:
CJIEIOBAHHE, BETBIICHUE, INKJ;

peann3annio OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYP B
BBIOPAHHOM $I3BIKE ITPOTPAMMHUPOBAHMS.

Yyamuecs JOIKHBI YMCTh:




® COCTaBJISATh AITOPUTMBI Ui PEIICHUS MPOCTHIX 3a7a4
B CJIOBECHOU (hopMe, Ha AITOPUTMHUIECKOM SI3bIKE U Ha
BBIOpAHHOM $I3BIKE ITPOTrPAMMHUPOBAHUS;

® BBINOJHATH TPACCUPOBKY AITOPUTMA;

® [IPOrpaMMHUPOBATH HECJIOKHbIE JUHEHHBIE,
Pa3BETBIAIOIIMECS U UUKIMYECKUE QIFOPUTMbI Ha
BBIOPAHHOM $I3BIKE IIPOTPAMMUPOBAHHS.
Pa3nen 3. Ananu3 nanubix Ha Python (8 1)
VYyammuecs 0JKHbBI 3HATh:

® TIOHATHS «MOJENbY, <« UH(POPMAIIMOHHAS MOJENbY,
«MareMaTH4ecKass MOJeJb», «IaHHbIe», «OonbllIne
JAaHHBIEY, «CTAaTUCTHKAY, «OMHUCcaATENbHAS
CTaTUCTHKAY;

® »HTanbl pa3paboTKU M UCCIEAOBAHUS KOMIIBIOTEPHOMN
MaTeMaTUYECKON MOJEIH.
VYyamuecs 10TKHbBI YMETh:

® peaJn30BbIBATH BBIYHMCIICHUS onucaTeIbHOU
CTaTUCTHUKH;

® CTPOUTh W HCCIEIOBATh MPOCTHIE KOMIBIOTEPHBIE
MH(}OPMALOHHBIE MOJIEIH.
Pazgen 4. BBeneHune B MalIMHHOe O0y4yeHHe Ha

Python (10 u)



VYyamuecs 10JIKHbBI 3HaTh:
® Kiaccu(pUKAIUIO METOI0B MAIIMHHOTO 00y4EHUS;
® OCHOBHBIE AJITOPUTMBI OOYUEHUS C YUUTEIIEM .
VYyamuecs N0KHBI YMETh:
® CO3/aBaTh PErpPEeCCHOHHBIEC MOJIENH;

® BLIIIOJHATH IIPOTHO3UPOBAHUC.

Conep:kanue Kypca

B »stOoM pa3gene  COOEPKUTCS  TEMATUUYECKOE
IUIAHUPOBAaHUE M IEpPEYEHb IUIAHUPYEMBIX pPE3YyJbTaTOB
OCBOEGHHS NPOrpaMMbl (MTOTOB M3Y4YEHHUS OTIENbHBIX TEM),
paccuMTaHHbIEC Ha paclIMpPEeHHbIN y4eOHbIN IIIaH.

IlepBoii ~ NMONOJHUTENBHOM  LEIBK0  HU3Yy4YEHUS
pacIIMpPEeHHOro Kypca sBISEeTCs JOCTHKEHHE OONBIIMHCTBOM
y4aluxcs OBBIIIEHHOTO (IIPOIYyKTUBHOTO) YPOBHS OCBOCHHMS
yueOHOro Mmartepuana. YUeOHMKU YpoBHS JUisl 7—9 KiaccoB
o0ecneunBalOT HEOOXOAUMBIA ISl 3TOro  y4eOHBIH U
TUIAKTUUECKUNA MaTepHall.

Bropoii  nomoimHUTENBHOR LIEJIBIO U3y4EHUS

pacCIMpCHHOI'0 KypcCa ABJIACTCA IMOATIOTOBKA YYalIUXCA K



oJMMIINagaM, KOHKypcaM B OOJacTH aHanu3a MaHHBIX H
MaIIMHHOTO 00YYeHUSI.

JlonmonuutenbHOEe y4eOHOE BpeMs B PACIIMPEHHOM
BapuaHTe Kypca B OCHOBHOM OTJaeTCsl IPaKTHUECKOH padore.
[Ipu pacmmpeHHOM BapHaHTe Y4eOHOTo IIaHa OoJblIas
4acTh (WJIM BCE) 3aJaHUil MOXKET BBITIOJNHATHCS BO BpPEMsI
YPOKOB IO PyKOBOJICTBOM yuuTensi. Ha yemoTpenue yunrens
KOJIMYECTBO YacOB, OTBEACHHBIX HA OCBOCHUE OT/CIbHBIX TEM
U TIPOBE/ICHHE TPOCKTHBIX 3aHITHI, MOXKET OBITh YBEIHUYCHO
B 3aBHCUMOCTH  OT BO3MOXXHOCTE M  HMHTEPECOB
00y4aroIuxcs.

Paznuyne 6a30BOTO ypOBHS OT yriyOJIIEHHOTO Kypca
NPOSIBIISIETCS. B CTENEHH TJIyOWHBI W KadecTBa OCBOCHHS
TEOPETUYECKOTO Marepuayia M TOJIYYEHHBIX MPAKTHUYSCKHX

HAaBBIKOB.



TeMmaTH4ueckoe IMJIAaHUPOBAHUE

Tabauua S
Yriay0aeHHbIi BAPUAHT Y4eOHOI0 MJIaHA

Ne Tema KoanuectBo
4acoB

BBenenue B I/ICKyCCTBeHHbIﬁ HHTEJJIEKT

1 | BBenenue B HCKYCCTBEHHBIH 1
HHTEIIEKT

2 | Poib HCKYCCTBEHHOT'O MHTEIIEKTA B 1
JKM3HM YEIOBEKA: 3THUKA U
PETYJINPOBAHHUH
Hroro no pasneny 2

OcHoBbI IporpamvupoBanus Ha Python

3 | AIropuUTMBI U UCIIOJIHUTEIH. 1
Crioco0sl 3anucu alropuTMOB

4 | OOume cBegeHUS O SI3bIKE 1
nporpammupoBanus Python

5 Opranuzanus BBOJia U BEIBOJIA 1
TTAHHBIX
6 | AnropuTMHuYecKas KOHCTPYKIIHS 1

«CJIICOOBAHHUC)




7 | IIporpaMMupoBaHu€ TUHEWHBIX 1
JITOPUTMOB

8 | AnroputmMHuuecKas KOHCTPYKIIHS 1
«BETBJICHUE»

9 | Ilomnas dhopma BETBICHHS 1

10 | [IporpammupoBaHue 1
Pa3BETBIISIONINXCS aJITOPUTMOB.
YcioBHbIN oniepaTop

11 | IIpocTble U COCTaBHBIE YCIOBHS 1

12 | AnroputMuuecKas KOHCTPYKIIHS 1
«tmoBTopenuey. [IporpaMmmupoBanue
LIUKJIOB C 3a/IaHHBIM YCIIOBUEM
MIPOJOJIKEHUSI pabOTHI

13 | [IporpamMmmupoBaHue UKIIOB € 1
3aJJaHHBIM YHMCJIOM TOBTOPEHUMH

14 | Ipoekt «Pa3znuyuHble BapUAHTHI 1
POrpaMMUPOBAHUS LIUKIMYECKOTO
AIITOPUTMAa)

15 | [Ipoekt «Hauana 1
MIPOTPaMMHUPOBAHUS
Hroro no pasneny 13

AHanu3 naHHabIX Ha Python




16 | Hayka o nanubix. CTpyKTypHI 1
TaHHBIX
17 | Pabora co criuckamu Python 1
18 | bubmuorexu Python. bubnnoreka 1
Pandas
19 | Ctpykrypsl nanHbix B Pandas 1
20 | Crpykrypa manubix Dataframe 1
21 | bazoBble onepanuu ¢ HAOOpaMH 1
TAHHBIX
22 | OnucatenbHas CTaTUCTUKA 1
23 | Busyanusanus JaHHBIX 1
24 | Ilpoekt «MccnenoBaHue JaHHBIX. 1
Yacts 1
25 | IIpoekt «MccnenoBanue JaHHBIX. 1
Yactsp 2
26 | IIpoekt «Python mis Data Science» 1
(O0606mIIeHNE U CUCTEMAaTH3 AL
OCHOBHBIX TIOHSITHI TEMBI)
Hroro no pasneny 11

BBenenue B MamuHHoe 00yuenue Ha Python




27 | Ilouarue v BUALI MAILLTHHHOTO 1
oOyueHus

28 | AHaM3 ¥ BU3yaIM3alusl IaHHBIX HA 1
Python (noBTopenue)

29 | bubiMoTeKN MaIIMHHOTO 00YYEHUS 1

30 | JIuneiinas perpeccus 1

31 | Henunelinble 3aBUCUMOCTH 1

32 | Knaccudukanus. Jloructuaeckas 1
perpeccus

33 | Knaccudukanus. Jloructuaeckas 1
perpeccust

34 | JlepeBbs pemenuit. Yacts 1 1

35 | llepeBbs pemenuii. Yactp 2 1

36 | IIpoekt «Pemenue 3agaun 1
KJIaCCU(UKALIUN»
HTtoro no pazaeny 10
HUTOTO 36




Opraau3anmoHHO-NeIarornyecKne ycJI0BHUsI
peaju3anuu Kypca

Jlnst peanu3anuu Kypca Ha OCHOBE IPOrpaMMbl HEOOXOIMMO
HaJIM4Yue CIEAYIOIUX KOMIIOHEHTOB:
® KOMIIBIOTEPHOE pabouee MECTO yUuTeNs,
noakiarouenHoe k ceru Huarepuer (Wi-Fi wmm mo
Kabero),
® [IPOEKIMOHHOE OOOpYyIOBaHUE WM MHTEPAKTUBHAS
JI0CKa C BO3MOKHOCTBIO IEMOHCTPAIINH [TPE3ECHTAIIHI;
® KOMIIBIOTEPHl HIM HOYTOYKH, PACIOJIOXKECHHbIE B
KOMITBIOTEPHOM KJIAacCe, TIe KaXK/Ibli y4eHUK paboTaeT
C YCTPOMCTBOM JMO0 MHAUBHUAYAJIbHO, TM00 B MMapax;
® KOMIIBIOTEPHl WM HOYTOYKM Kak ydaliuxcs, Tak U
YUUTENS JAOJDKHBI OBITH Ha OINEPALMOHHBIX CHCTEMax
Windows/MacOS;
® TUIIOBOE NIpOrpaMMHOE oOOecredeHue, MPUMEHSIEeMOoe
0011e00pa30BaTeIbHBIMUA  OPTaHU3AINSAMHU, BKIIOUAS
MporpaMMy Jis paboThl C JIEKTPOHHBIMU TaOJIMLIAMU
MS Excel;
® UHTerpupoBaHHas cpeaa pa3padotku (IDE) mms s3pika

nporpammupoBanus Python;



e Jupyter Notebooks — cpena pa3paboTkw, ajs 3amycka

¢aiinoB u3 marepuanioB YMK ¢ koMIbroTepa win u3

00J1aYHOT0 XpaHuJIMiia.

Texauueckue TpedoBanus k [10

I[TK umui HoyTOyK Ha 6a3e OC Windows, MacOS

CucremHbIe TpeOOBaHUS

Windows

Cucrtemusie TpedoBanus MacOS

OnepanmoHHas CUCTeEMa
Windows 7 uinu Bele
[Mpoueccop Intel® Core Duo
WA aHAJIOTUYHBIN C 4aCTOTOM
1,5 I'T'1y mnu BeIIIE

2/4 T'b onepaTHBHOM MamsITH
JUTSL CUCTEM T0J1 yIpaBIeHHEM
32/64-6urnoit Windows

o OmepaiuoHHas CUCTEMA
MacOS X 10.10 uiu Bblie

e [Ipoueccop Intel® Core Duo
WJIM QaHAJIOTUYHBIN ¢ 4aCTOTOM
1,5 I'Ty wnu BeIIIE

e 1,5 I'b onepaTuBHOI mamMATH -
ITporneccop Intel® Core Duo
WJIM aHAJIOTUYHBIA C YaCTOTOM
1,5 I'T'u wim BeIIIE

e 15Tb onepaTuBHOI maMsITH

e Paspemnicnue sxkpana 1024x768 nnu OosbIire

e Hammune HUHTCPHET-COCIUHCHUA

(] HCO6XOILI/IMO HCIOJIb30BATh aKTyaJIbHbIC BEPCUN OJHOT'O U3

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




@DopMbI aTTECTAIUU

Bce pasgensl mpeamnosiararoT BBIIOJIHEHUE U 3aIUTY
npoeKkToB. IIpoekThl 1Mo cBOeW AMIAKTUYECKOH CYLIHOCTH
HalleJeHbl Ha (JOPMUPOBAHME CIIOCOOHOCTEH, MO3BOJISIFOILUX
3¢ HEKTUBHO ACHCTBOBATH B PEANBHOM KU3HEHHON CUTYAIUH.
Ob6magas wWMH, YydallMecs MOTLYT aJalTUPOBAaThCA K
W3MEHSIOIINUMCS YCIIOBHUSIM, OpPUEHTHPOBATHCS B
pa3HOOOpa3HbIX CUTYalUsIX, padOTaTh B KOMAH/IE.

IIpu  pabore  Haag  NOPOEKTOM  MOSBISETCS
UCKJIFOUUTENIbHAS BO3MOXKHOCTh (DOPMUPOBAHUS Y y4aIIUXCS
KOMIIETEHTHOCTH  pa3pelieHus  mnpobsieM  (IIOCKOJBbKY
00s3aTENIbHBIM YCJIOBHEM pEaHM3allid METOAA IMPOEKTOB B
IIKOJIE SIBJISIETCS PEUICHNE yJaIuMCsl COOCTBEHHBIX TIPoOIeM
CpeACTBaMHU TIPOEKTa), a TaKKe OCBOCHHE CII0COOOB
NeSTeNbHOCTH,  COCTaBJISIIOIIMX  KOMMYHHUKATUBHYIO U
WH(POPMAIIMOHHYIO KOMITETCHTHOCTH.

Kaxnplii mpoekT mpenmnonaraeT MOJy4yeHHE KaKoro-
mibo  mpoaykra. B mpemnmaraempIx  MpOEKTax — ATO
MIPOTrPaMMHBIN MTPOYKT, PEIIAOIINI Ty WIHA HHYIO 3a1ady. Ha
BBIIOJIHEHUE NPOEKTa Mpeanaraercs 0a30Boe KOJIUYECTBO
9YacoB, OJHAKO [0 YCMOTPEHHIO YYHUTENs, a TaKXke B

3aBUCHUMOCTH OT YMCHHP'I N UHTCpPECA YUCHUKOB K TEMC



KOJIMYECTBO YacOB MOXKET OBbITh yBenuueHo. KoHKpeTHbIe
PEKOMEHIalluM JJaHbl B MaTepualiax MPOEKTHBIX 3aHSATUH.
Takue mnpoekTel kKak «lccnenoBaHue JaHHBIXY,
«Python gns Data  Science», «Pemenue 3amaun
KIaccupukanuuy Ha  YrIyOJICHHOM  YpOBHE  SIBJISIFOTCS
MEXKMPEIMETHBIMHU, B OTJIWYHME OT MOHOIIPOEKTOB, YACTUYHO
BBITIOJIHSIIOTCS BO BHEYPOYHOE BpeMs M O]l PYKOBOJICTBOM
HECKOJIBKUX CIICIIMAIUCTOB B PA3IMYHBIX 00JIACTSIX 3HAHUSI.
Takue mpoekThl TpeOyIOT OuYeHb KBATH(PHUIIMPOBAHHOU
KOOpPJMHAIIMK CO CTOPOHBI CIEIUAIUCTOB W CIaKEHHOU
paboTBl MHOTHX TBOPYECKUX TpPYII. MEKIpeaMeTHbIC
MPOEKTHI MOTYT OBITh KaK HEOOJBIIMMH, 3aTParuBaIOIIMU
JBa-TPU TpPEAMETa, TaK W HANpPaBICHHbIMU Ha pEIICHUE
JIOCTaTOYHO CIIOKHBIX npobieM, TpeOyrommx

coJiepKaTeIbHOW MHTErPAllMK MHOTUX 00J1acTel 3HAHMUSI.



