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[Iporpamma kypca «VIcKycCTBEHHBIN MHTEIIEKT» cocTaBieHa ais 10 knacca
B cooTBeTCTBUU ¢ TpeOoBanusaMu GI'OC ocHoBHOTO 00111eT0 00pa3zoBaHus (IpHUKa3
Munnpocpenienus Ne 287 ot 31 mas 2021 r.), ¢ y4eTOM NPEEMCTBEHHOCTH
porpaMM HayaJibHOI'0, OCHOBHOT'O U CpPEIHEro o0Iero oOpa3oBaHus. HA OCHOBE
HOPMAaTUBHBIX MTPABOBBIX AKTOB U HHCTPYKTUBHO-METOJIMYECKUX TOKYMEHTOB:

1. ®enepanbHoro 3akona "OO6 obpazoBanuu B Poccuiickoii denepanuun” (ot
29.12. 2012 Ne 273-®3); O6nactHoro 3akoHa oT 14.11.2013 Ne 26-3C «O6
oOpa3zoBanuu B PocToBCcKO# 0651aCTHY.

2. Ilpukaza Munobpuayku P® ot 17.05.2012 Ne 413 «OO6 yTBepKIeHUU
benepanbHOrO rocyAapCTBEHHOTO 00pa30BATEIBLHOTO CTaHJAAPTa CPEIAHETO
o01mrero oopa3oBaHUsY;

3. [lpukaza MunnpocBemenus Poccum ot  20.05.2020 Ne 254 «O6
yTBEpKIeHUn (enepanbHOro TMepedyHsi Y4eOHWUKOB, JOMYIICHHBIX K
UCIIOJIb30BAHUIO  TIPU  pealu3allid  HMMEIONMUX  TOCYJapPCTBEHHYIO
aKKpeIuTanui  o0pa3oBaTeNbHBIX MPOrPaMM  HAYAJIBHOTO  OOIIETO,
OCHOBHOTO 00IIero, cpeaHero oOmero oOpa3oBaHUS OpTraHHU3AISIMH,
OCYIIECTBIISIOIMMHU 00Pa30BATEIbHYIO IEATEILHOCTDY;

4. Kanengapusii yueOHbii rpadux MBOY COII Nel7 wa 2022 — 2023
y4eOHBIN o,

5. Pacnucanue ypokoB Ha 2022 — 2023 yueGHbIi 101

Hear u 3amaum kypca. [nmaBHas memp Kypca — JaTh ydammmcs 0a30Boe
MpeICTaBICHNEe 00 aHaln3€ JAHHBIX W Peau3alii OCHOBHBIX METOJOB aHaIn3a
JAHHBIX W MalIMHHOTO oOydeHuss Ha s3bike Python, no3nakomuth ¢
TEPMHUHOJIOTHEN UCKYCCTBEHHOI'O MHTEJUJIEKTA U HAYYUTh MPUMEHSITh HEKOTOPBIE
U3 €r0 METOJOB ISl PELICHUS ITPAKTUYECKUX 3a/1a4.

[Iporpamma mpenHa3Ha4yeHa [JIs1 TPOJOJDKEHUS OOY4YeHHST OCHOBaM
VMCKYCCTBEHHOI'O MHTEJUIEKTa U OPUEHTUPOBAHA HA aHAIN3 JAHHBIX, BBEJICHUE B
MalIMHHOEe OOy4YeHHe Ha YriIyOJICHHOM YPOBHE. 3a MOCJEIHUE JECATUIICTUS BO
MHOTHX OOJIACTSAX HAYKH M MHIYCTPHUM CTalld HAKAIUIMBATHCS OOJbIIME 0OBEMBI
JAHHBIX, a TaKXe CTaJd pa3BUBAaThCA METOAbl MAIIMHHOTO OOY4YEHHS,
MO3BOJIAIOLIME U3BJIEKATh U3 TUX JAHHBIX 3HAHHS U SKOHOMUYECKYIO TIOJIb3Y.

EnunbeiM  comepxaHueM KypcoB 0a30BOro W YIUIYOJIEHHOTO YpOBHEM
SIBJIIIOTCSL OCHOBBI ITporpammupoBanus Ha Python, ananus nannbeix Ha Python. [{ns
yrayOJEHHOTO YpPOBHSA MPOTpaMMOM MPEeIyCMOTPEHO BBEJIECHHWE B MAaIlMHHOE
oOydyenne Ha Python. OcHoBonosararomeid TeMOH SBISE€TCS BBEJIECHUE B
nporpammupoBanne Ha Python. ChopmupoBanHbie y ydammxcs 3HaHUS U YMEHUS



B oOjactu mporpamMmupoBanus Ha Python OyayT B manmpHEHIIEM HCIIOJIB30BaHBI
IpU U3yYEeHUW aHaan3a JIAaHHBIX Ha CTYNEHW OCHOBHOTO 00IIEro oOpa3oBaHUS U
MaIllMHHOTO OOYyYE€HUsI Ha CTYIIEHU cpeaHero oobmero oopaszoBanus. Data Science
— OJIHa M3 CaMbIX MPOTPECCUBHBIX O0NacTell B MPOrpaMMHUPOBAHUU CETOIHS, a
Python — camblii monynsipHbId U pacpOCTPAaHEHHBIN S3BIK, MCIOJIb3YEMBIH IS
aHanu3a JaHHBIX. He yauBHUTENBHO, YTO JBE 3TH O0JACTU 3HAHHWM AKTHUBHO
U3YYAIOTCSd W TPUMEHSIOTCS CHEIUAIMCTaAMH JIJIT TOCTPOSHUS TPEIUKTUBHBIX
MoJieiel, Busyaim3anmuu M paboTel ¢ JaHHBIMH. Kypc MO3BOJIUT ydaliumMmcs
OCBOUTH OCHOBHBIC HHCTPYMEHTHI pabOThl M MPUCTYIHUTH K TOCTPOCHUIO MOJIETICH
U paboTte ¢ JaHHBIMU. B X01€ OCBOCHHUS yueOHOro MaTepraia Kypca y y4amuxcs
dbopMuUpyeTCsl YCTOMUMBEIN MHTEPEC K M3YUCHHUIO TaHHOW TEMbI U 3aKJIaJbIBACTCS
0aza AJi1 MPOJOJDKEHUS M3YYEHHUS METOAOB MAIIMHHOTO OOy4YeHHUs Ha CTYNEeHH
cpemHero o0Iero oopa3oBaHuUs.

[TporpamMma pa3paboTaHa B COOTBETCTBHM C OJAHMM W3 JAUJAKTUYECKUX
NPUHITMIIOB — TPUHIUAIOM TpeeMcTBeHHOCTH. CojepkaHne MpoTrpaMMBbl
HaXOAWTCS B TECHOW CBS3M C MaTepuaJoM /s Ha4daJbHOTO O0OIIero
o0Opa3oBaHMs, a TAKXKE SABISETCS HEOOXOIUMBIM IS TIOCIIEIYIOIETO H3yUeHUS
Ha CTYNEHH CpemHero oOmiero oOpa3oBaHus. OTO — JHHHUS —S3bIKa
nporpammupoBanus Python, ocBoeHue koTOporo HauMHaeTcs B OCHOBHOM
IIKOJIE, M CKBO3Has JIMHUS MAIIMHHOTO OOYYEHHS, OCBOCHHE KOTOPOIO
HAYMHAETCS Ha MPONEIEBTUYECKOM YPOBHE B HAYAJIbHON ¥ OCHOBHOM IIKOJIE U
IPOAOJDKAETCS JAajiee B CPEIHEH MIKOIIE.

K 3aBepiienuto oOyueHus: Mo mporpamMme ydaiuecs: JOKHBI TOHUMATh
aKTyaJbHOCTh aHANW3a JaHHBIX, €r0 OCHOBHBIE OO0JACTH NPUMEHEHUS H
MeToabl peanuzauuu. [Iporpamma mpenmosiaraer, 4ro y ydamuxcs OyaeT
c(hopMHUPOBAHO IETOCTHOE MPEACTABICHUE 00 aHAIM3Ee JAaHHBIX, PEATH3aAIUN
METOJIOB aHaJIu3a JaHHBIX Ha si3bIke Python, ero chepax npuMeHeHusl.

JlanHpIi  Kypc omupaercs Ha (QyHIaMEHTAIbHBIC UIAKTUYCCKHE
NPUHIINIIBI, TaKWe KaK MPaKTUKO- OpPUEHTHUPOBAHHOCTh, HAy4YHOCTh U
JOCTYITHOCTh, IEIOCTHOCTh W HEMPEPHIBHOCTh, a TAaKXK€ HHHOBAIMOHHBIC
METO/IbI MPOOJIEMHO-Pa3BUBAIOIIETO U CMEUIAHHOTO O0Y4YEeHHsI, POTPaMMHO-
IPOEKTHOTO M MCCIEAOBATEIbCKOTO MOAXOAO0B. B KOHIE KaxkIoro ypoka
IPUCYTCTBYIOT BOIIPOCHI U 3a/laHWsl, MHOTHE M3 KOTOPBIX OPUEHTHPOBAHBI Ha
KOJUIEKTUBHOE O0CYXKIACHHE, TUCKYCCUHU, BEIPAOOTKY KOJJIEKTUBHOTO MHECHHSI.

Ocoboe MecTo B pealu3aldyd TNPOrpaMMbl OTBOJUTCS BHJICOJIECKIIHUM,
OHJIAWH-pecypcaM, TpeHakepam. Bce 3To co3maer HEOOXOAWMBIE YCIOBUS IS
(GOopMHUPOBAaHUSA CAMOCTOSITEIBHOCTH B ITUIAHUPOBAHUHM Y4€OHOW IESITeNbHOCTH, B
OpraHM3aIyi Y4eOHOTO COTPYIHUYECTBA, B PACIPEICICHIH POJICH MPH pElICHUN
yu4eOHBIX 3amad W mpoOseM. HeoThemiieMoil dYacThi0 MPOTPaMMBI  SIBISIETCS
MIPOEKTHAs ACSITEILHOCTh O0yUYaIOITUXCA.



N3yyeHue pa3nyHbIX aCTIEKTOB aHAJIU3a IaHHBIX MO3BOJIUT CHOPMUPOBATDH Y
yUYallMXCsl CIOCOOHOCTh K aHATUTUYECKOM U MPOTHOCTUYECKOM JEeATEeTbHOCTH.
[Touck oTBeTOB Ha MpOOJEMHBIE BOIPOCHI, pEUIEHUE MPOOJIEMHBIX U
UCCIIE0BATENbCKUX 3aJJaHU, NHTETPUPOBAHHBIX B COJICPKAHUE, HAIIPABICHO Ha
¢opMUpOBaHHE Yy YYaIIMXCS IEJIOCTHOIO CHCTEMHOIO MBIIUICHUS, KOTOPOE
MO3BOJINT UM OLEHUTh C(HOPMUPOBAHHBIN KPYr TOCTOSIHHBIX MHTEPECOB U
OCYIIECTBUTHh OCO3HAHHBIN BBIOOp NajbHEHIIEe 00pa3oBaTeNbHON TPACKTOPHH U
po(EeCcCCHOHAILHOTO CaMOOTPEIEICHUS.

Mecto kypca. Ha usyuenue kypca «VICKyCCTBEHHBIM HMHTEIIEKT» B 10
KJIacC€ OCHOBHOM HIKOJIbI OTBOJAUTCA 35 yacoB u3 pacuera 1 yac B Henmemo (35
y4eOHbIX HeZlenb). B cooTBETCTBUM € Y4EOHBIM IJIAHOM U PACIMCAHUEM YpPOKOB
MBOY COIII Nel17 c¢. Kpyuenas banka na 2022 — 2023 y4eOHBII 1o, a TakKKe B
CBA3M rocynapcTBeHHbIMU npasaHukamu (09.05) nanHas nmporpaMma paccurMTaHa
Ha 34 yaca.

KosauuecTBo yacoB Bcero 34 yaca, B Heaes11o 1 yac

LleHHOCTHBIE OPHEHTHPBHI COJIEP:KAHUA U PEATU3ANNU NPOTPAMMBbI

CopepxkaHne  TpOrpaMMbl  HOCHT  MEXKAWCIUIUIMHAPHBIA  XapakTep.
EcTtecTBeHHBIM 00pa30M BBITJISAUT €r0 BO3MOYKHASI MHTETPALIUS C JUCIUIUIMHAMHA
npeaMeTHoM obmactu «Marematuka U MHGOpMaThUKa». Pa3BUTHE JTOTUYECKOTO M
ATOPUTMUYECKOTO  MBIIUICHUS, OCYIIECTBISIEMOE HA YpOKax MO JTUM
TUCIUIUIMHAM, CITY)KUT 3a7ade (POpMUPOBAHHS HEOOXO0IMMOM OCHOBBI, HA KOTOPOH
B JaNbHEWIIeM OyneT OCYIIECTBIEH NEepexoJ K MAIIMHHOMY OOyYeHHIO Ha
CTYTICHH CPETHEr0 001Iero o0pa3oBaHusI.

Yepe3 UCMONB30BaHME pPA3NIMYHBIX Jara CETOB M aHaliW3 JIaHHBIX
CUHTE3UPYIOTCS 3HAHUS W YMCHHS YyYallMXCs, IMOJIyYeHHbIE MMH Ha ypOKax
reorpaduu, Gpu3MKHU, OUOJIOTUU U IPYTHUX.

HeoTnemnemoii 9acThl0O TPOTpamMMBbl  SBISETCS peaau3alus MPOSKTHOTO
Meroma oOydenus. [IporpamMmmoil mpeayCMOTPEHO BBIMOJHEHUE TAKUX MPOEKTOB
kak «CTaTUCTHUECKHN METOJ] aHaju3a JaHHBIX», «Pa3nuuHble BapHAHTEHI
IPOrPaMMHUPOBAHUS ITUKIMYECKOTO alropuT™May, «Hadama mporpaMMupoBaHus Ha
Python». IIpoekTel 1O CBOEH JUJIAKTUYECKOM CYIIHOCTH HAIICJICHBl Ha
dbopmupoBaHUE CIOCOOHOCTEH, MO3BOSIONMX JS()PEKTUBHO JEHCTBOBATH B
peanbHOM KU3HeHHOU cutyaruu. O0anas My, yqamuecs MOTYT aJalTHPOBATHCS
K HW3MCHSIONINMCSI YCIIOBUSIM, OPUEHTHUPOBATHCS B PA3HOOOPA3HBIX CUTYaITUsX,
paboTaTh B KOMaH/IE.

[Ipu pabore Ham TPOEKTOM TOSIBISIETCS HCKIIOYUTENIbHAST BO3MOXKHOCTH
GbOopMHUpPOBaHUS Y YYAIUXCS KOMIIETCHTHOCTH paspernieHus: mpooseM (TTOCKOJIbKY
00s13aTeNFHBIM yCIIOBUEM peaM3alliil METOJla TPOCKTOB B IIKOJIEC SIBISETCS
pelIeHne ydJamuMcsi COOCTBEHHBIX MPOOJEeM CpeICTBaMU IMPOEKTa), a Takke



OCBOCHHE CITOCOOOB ACATCIbHOCTH, COCTABJIAIOIIHUX KOMMYHHKATHBHYIO

MH(OPMAIMOHHYIO KOMIIETEHTHOCTH.

IInanupyembie pe3yJIbTaThl 0CBOCHUS Y4eOHOI0 Kypca
®I'OC ycraHaBiuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS

00y4JarouMMucs OCHOBHOM 00pa30BaTEeIbHON MPOrpaMMBbl CPETHETO 00IIEro
00pa3oBaHMs: JINYHOCTHBIM PE3YJIbTaTaM; METANIPEIMETHBIM PE3yJIbTaTaM ;

NpCAMCTHBIM PE3YyJIbTaTaM.

JIn4YHOCTHBIE pe3yabTaThI

TpeooBanue ®I'OC

YeMm gocTuraercs

JIMYHOCTHBIE PE3yNbTaThl, 00ECIIEUYNBAIOIIIE

azanTaIo 00yJaronerocs K
M3MEHSIOIMMCS YCIOBHUSAM COLIMAIIBHON U
IPUPOHOM CPELBI:

YMEHHUE PaClO3HABATh KOHKPETHBIE
MIPUMEPHI OHSTHUS 110 XapaKTePHbIM
MIPU3HAKAM, BBIMOJIHSITH ONEPAIIU B
COOTBETCTBHHU C OIPEIAECICHUEM U
MIPOCTEUIINMUA CBOMCTBAMH

NOHSATHUSI, KOHKPETU3UPOBATh MMOHATHE
IPUMEPAMHU, UCIIOJIb30BaTh MTOHATHE U €T0
CBOKWCTBA IIPU PELICHUH 33]1a4, a TAKKE
ONEepUpPOBATh TEPMUHAMU U
MPEe/ICTaBICHUSIMH B 00JIACTH KOHIICTILIUU
YCTOMYUBOI'O Pa3BUTHUSA

Pasznennl
«BBeneHne B UCKYCCTBEHHBIN
UHTEIUICKTY,
«OCHOBBI TTPOTPAMMUPOBAHUS
Ha Pythony,

«Anamm3 nanapix Ha Pythony,
«BBenenue B MalImHHOE
obyuyenue Ha Pythony»

[leHHOCTH HAYYHOTO MMO3HAHUS:
OBJIaJICHHE OCHOBHBIMHU HaBBIKAMHU
MCCIIEI0BATEIIbCKOU IEATeTLHOCTH,
YCTaHOBKA Ha OCMBICIICHUE OTIBITA,
HaOIOICHUH, TOCTYIKOB U CTPEMJICHUE
COBEPIIICHCTBOBATH ITyTH JOCTIKECHUS
VHIUBHUIYAIBHOTO M KOJUIEKTHBHOTO
Oytaronosry4us

Pa3nennl «AHaau3 JaHHBIX Ha
Pythony, «BBenenue B
MaIIMHHOE 00y4YeHHe Ha
Python»




MeTanpeaMeTHble pe3yJbTaThl

TpedoBanue PI'OC

YeMm gocTuraercs

YMeHne caMoCTOSITeIhHO

TUTAHUPOBATh MTYyTH JOCTHKEHUS 1Ie]TH, B TOM
YHCIie aIbTePHATUBHBIE, OCO3HAHHO
BbIOMpaTh Hanbosee 3 (HEKTUBHBIE CLIOCOObI
perieHus y4eOHBIX ¥ TT03HABATEIBHBIX 33/1a4.

[IpoekTHbIE 3a1aHUS

YMeHue OLCHUBATH IMPABUJIBHOCTDH
BBITIOJTHCHMA y‘lC6H0ﬁ 3aJa4u,
COOCTBEHHEIC BO3MOKHOCTH €€ PCLICHMUS.

Pasznen «Ananu3 1aHHBIX HA
Python»

YMeHue onpenessTh MOHATHS, CO3/1aBaTh
0000111eHHsI, YCTaHABIIUBATh AHAJIOTHH,
KJIACCU(UITUPOBATH, YCTAHABIUBATD
HPUYMHHO- CJICJICTBEHHBIC CBS3U, CTPOUTH
JIOTHYECKUE PACCYKICHUS,
YMO3aKJIFOUYCHUs (MHIYKTUBHBIC,
JCYKTUBHBIC U 11O aHAJIOTUH) U JCJIaTh
BBIBO/IBI.

Pa3znen «Ananu3 1aHHBIX HA
Python»

YMeHue co31aBaTh, IPUMEHATH U
peoOpa3oBbIBaTh 3HAKU U CUMBOJIBL,
MOJIEJIM U CXEMBI JIJIsl pELICHUS Y4eOHbIX U
II0O3HABATEJIbHBIX 3a/a4.

Paznen «AHanu3 JaHHBIX HA
Python»

dopMupOBaHUE U PA3BUTHE KOMIIETEHTHOCTH
B oOstactu ucnosb3zoBanus UKT (MKT-
KOMITETEHIIUHN).

Pa3znen «Ananu3 1aHHBIX HA
Pythony




IIpeamMeTHbIe pe3yabTaThl

TpeooBanue ®I'OC Yem pocruraercs
dopmupoBanue HHPOPMALTMOHHON U Paznener
AJITOPUTMHUYECKON KYJIbTYphI, popmupoBanue | «OCHOBBI IPOTrPaMMHUPOBAHUS
IIPEJICTABIICHUS O KOMIIBIOTEPE KaK Ha Python»
YHHUBEPCAJIBbHOM yCTPOMCTBE 00pabOTKU «AHaQJIN3 TaHHBIX Ha

uH(pOpMallK, pa3BUTHE OCHOBHBIX HAaBBIKOB | Python»
Y YMEHUH UCHOJIb30BaHUS KOMIIBIOTEPHBIX
YCTPOUCTB.

dopmupoBaHue NpeicTaBieHnss 00 OCHOBHBIX| Paszmens « OCHOBBI

M3y4aeMbIX TOHATHUSAX (MHPOpMAIIUS, IPOrpaMMHUPOBAHUS HA
aJITOPUTM, MOJIEITb) M UX CBOWCTBAX. Pythony», «AHanu3 HTaHHBIX Ha
Pythony,

«BBeneHne B MalImHHOE
o0yueHnue Ha Pythony

Pa3BuTHe anrOpUTMUYECKOTO MBITIICHUS, Paznensr «AHamm3 qaHHBIX
HE00X0aMMOoro 1715t Ipo(ecCHoHaTBEHOM Ha Pythony,

JIESITEIbBHOCTH B COBPEMEHHOM OOIIECTBE; «OCHOBBI MAIITUHHOTO
pa3BUTHE YMEHUI COCTABUTD U 3aMKCATh 00ydeHUS

aJTOPUTM JJIs1 KOHKPETHOTO UCTIOJTHUTEIIS;
dbopmMupoBaHue 3HaHUH 00
AITOPUTMUYECKUX KOHCTPYKIIUSX,
JIOTUYECKUX 3HAUYCHUSIX U Olepalusix;
3HAKOMCTBO C OJITHUM M3

SI3bIKOB MPOrPaMMUPOBAHKS 1 OCHOBHBIMU
AITOPUTMUYECKUMHU CTPYKTYpaMU —
JIMHEWHOM, YCIIOBHOM U [IUKJINYECKOM.

dopMupoBaHue yMeHUHM HOpPMATH3aLMU 1 Passient «OcHoBet

CTPYKTYpUPOBaHUs UHGOPMALIMH, YMEHUS
BBIOMPATH CIIOCOO MpEeACTaBICHUS JaHHBIX B

IPOrpaMMHUPOBAHUS HA
Pythony», «AHanu3 maHHBIX
Ha Pythony,

«BBenenne B MalmHHOE
o0yueHue Ha Pythony

COOTBETCTBUM C ITOCTABJIECHHOM 3a/1a4eil
(Tabnuiibl, cXembl, TpaduKH, JUArpaMmbl) C
UCIIOJIb30BaHUEM COOTBETCTBYIOLIUX
MIPOTPAMMHBIX CPEICTB 00PaOOTKH JaHHBIX




DopMHUPOBAHNE HABBIKOB Paznen «Beenenue B

yMEHHI 0€301aCHOro U MCKYCCTBEHHbIH
1EIECO00PA3HOro OBEICHHS UHTCIUICKT
npu pabote ¢
KOMITBIOTEPHBIMH
[pOrpaMMaMH ¥ B CETH
WHTepHET, yMEHHS COOII0IaTh
HOPMBI MH(POPMAIIMOHHON

STUKU U MPaBa

Y4eOHO-TeMATHYECCKHNH TIJIAH

B pasnmene nmpuBOIWTCS BapuaHT IUIAHUPOBAHUSA, KOTOPBIM PAaCCUMTAH Ha
yI1yOJIeHHBIN BapuaHT y4eOHOTO TIIaHa.

[IepBoil HOMOJHUTENBHOM LEIBK M3YUYECHHUS PACIIMPEHHOIO Kypca
SBJISAETCS JOCTUKEHNE OOJIBIIMHCTBOM y4ammxcs ITOBBILIEHHOTO
(MpOAYKTUBHOTO) YPOBHSI OCBOCHHS y4€OHOT0O MaTepuara.

BTopoii OOMOJHUTENBHOW LENBbI0 M3Y4YEHUsS PACIIMPEHHOIO Kypca
ABJICTCS TIOJIOTOBKA YYalllUXCs K OJIMMITMAAaM, KOHKypcaM B 00JacTh aHaJIM3a
JAHHBIX U MAIIMHHOTO O0y4EHHS.

JlononHuTenbHOE y4uyeOHOE BpeMs B PACHIMPEHHOM BapHaHTE Kypca B
OCHOBHOM OTAA€TCA NpakTHueckod pabore. Ilpu pacmupeHHOM BapuaHTe
y4eOHOro IutaHa OoJibliasi 4acTh (MM BCE) 33JaHUA MOKET BBINOJHATHCS BO
BpEMsI YPOKOB MOJI PYKOBOJACTBOM YUUTEJS.

Paznuume 0a30BOro ypoBHsS OT YriyOJE€HHOrO Kypca TMpOSBISAETCS B
CTENEHM TIJIyOMHBI M KadecTBa OCBOEHMsSI TEOPETUYECKOr0 Marepuajla |
IIOJIyYEHHBIX IIPAKTUYECKUX HABBIKOB.



Coaep:xaHue nporpaMmmbl

B sToMm paznene comepKUTCS TEMaTHYECKOE IIAHUPOBAHHE U IEPEUYEHBb
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MTPOrpaMMBbl (UTOIOB U3yUYEHUS OTIEIbHBIX
TEM), paCCUNTaHHbIEC HA PACUIMPEHHBIA yueOHBIN IUIAH.

IlepBoii OMOJHUTENBHOM UENbIO HW3YYEHHS PACHIMPEHHOr0 Kypca
SBJISIETCS JNOCTUKEHUE OOJBIIMHCTBOM y4Yaluxcs MOBBIILLIEHHOTO
(POyKTUBHOTO) YPOBHS OCBOEHHUS yUeOHOr0 MaTepuara.

BTopoii 1010JHUTENBHOM LIENBI0 N3YYEHHs PaCIIMPEHHOIO Kypca
SBJIICTCS MOJITOTOBKA yUYaIIMXCs K OJIMMITMAZaM, KOHKypcaM B 00JIacTH aHan3a
JaHHBIX U MALIMHHOTO OOy4YEHHS.

JlononHUTENBHOE y4yeOHOE BpEMs B DPACIIMPEHHOM BapHaHTE Kypca B
OCHOBHOM OTAaeTcsd IpakTuueckoid pabote. Ilpu pacmmpeHHOM BapuaHTe
yuyeOHOro IuiaHa Oosbllasg 4acTh (MM BCE) 3aJaHUM MOXKET BBINOJHSTHCS BO
BpEMs YPOKOB TMOJ PYKOBOJICTBOM yuuTensa. Ha ycMoTpeHue yuuTess
KOJIMYECTBO YAacOB, OTBEJICHHBIX HAa OCBOCHHME OTACIIBHBIX TEM U IPOBEJCHHE
NPOEKTHBIX 3aHATUH, MOXKET OBITh YBETMYCHO B 3aBUCUMOCTH OT BO3MOXKHOCTEH
Y UHTEPECOB 00YYarOIIHNXCS.

Paznuume 0a30BOro ypoBHS OT YIUIYOJIEHHOTO Kypca MpOSIBISETCS B
CTENEHM TIJIyOMHBI M KayecTBa OCBOEHHUS TEOPETHMUECKOr0 MaTrepuana MU
HOJIyYEHHBIX IIPAKTUYECKHUX HABBIKOB.

Pa3znea 1. BBegeHne B MCKYCCTBEHHbIN HHTEJIEKT
VYyamuecs 107KHBI 3HaTh IOHATHE UH(POPMALIMK, PA3IUYUE MEKTY TOHATUIMU
«uH(pOopMaLUsD, «TAaHHBIEY.

VYyamuecs 101KHbl YMETb:

e TIPUBOJUTH MPUMEPHI MHPOPMAITMOHHBIX TTPOIIECCOB B MIPUPO/IE,
00IIIecTBe, TEXHHYECKUX CUCTEMAX;
e CTPYKTYpPUPOBaTh MH(POPMAIIHIO, BBIICISATH OCHOBHBIC TOHSATHS U
B3aMMOCBSI3U MEXI1Y HUMHU.
Pa3znen 2. OcHoBbI IporpammupoBannsi Ha Python

yanlI/ICCH JOJIDKHBI 3HATh.

e TIOHATHS «AITOPUTM», KUCIOJHUTEIIbY, «CUCTEMA KOMaH/]
WCTIOTHUTEIISD;
e OCHOBHBIE AJITOPUTMUYECKUE CTPYKTYPBI: CJIEJOBAaHUE, BETBICHUE, ITUKIT;
e pealn3alI0 OCHOBHBIX aJITOPUTMUYECKUX CTPYKTYP B BHIOpAaHHOM
A3BIKE TPOrPAMMUPOBAHMSL.
VYyaniuecs 101KHbI yMETh:

® COCTaBJIATb AJITOPUTMBI JUISL PELICHUA IIPOCTBIX 3a4a4 B CIOBECHOMN
dopMe, Ha aIrOPUTMUYECKOM S3bIKE U HAa BbIOPAHHOM SI3bIKE
IIPOTPaMMHUPOBAHUS,



® BBINOJHATH TPACCUPOBKY AIITOPUTMA;

e [IPOTPAaMMHUPOBATh HECJOXKHBIC JIMHEHHBIC, Pa3BETBISIIONIMECS U
[MUKJIMYECKHE aJITOPUTMBI Ha BRIOPAHHOM SI3bIKE IMTPOTPaAaMMHUPOBAHUS.
Paznen 3. Ananu3 naHubix Ha Python

VYyamuecs 1OJKHEI 3HATh:

e TIOHSATHS «MOJICJIbY, «MH(DOPMALIMOHHAS MOJCIbY, «<MaTeMaTH4YecKas
MOJIENbY, «JaHHBIE», «00bIINE JaHHBIE», KCTATUCTHUKA), «OIHCATEIhLHAS
CTAaTUCTHKAY;

e DOTamnbl pa3pabOTKU U UCCIETOBAHUS KOMIBIOTEPHOM MaTeMaTH4YECKON
MOJICIIH.

Yyammuecs T0KHbl YMETh:

e peaau30BbIBaTh BHIYUCIICHUS OMUCATEILHON CTATUCTUKH;

e CTPOUTH W WCCIEIOBATH MPOCTHIE KOMITBIOTEPHBIC MH(POPMAIMOHHBIC
MOJICIIH.

Pa3znen 4. BBenenue B MaminHHoe o0y4enue Ha Python
Vuyamuecs 10JKHBI 3HATh:
e KiIaccU(pUKAINIO METOJ0B MAIIMHHOTO O0yUCHHUS;
e OCHOBHBIC AJITOPUTMBI OOYUCHHUSI C YIUTEIIEM.
Yyamuecs 101KHbl YMETb:
e (CO03/1aBaTh PErPECCUOHHBIE MOJICIIH;
e BBINOJHATH IPOTHO3UPOBAHUE.
DopMBbI aTTECTALMH

Bce paznensl npeanonararoT BeIIOJHEHHUE U 3aIIATY IPOEKTOB. [IpoekTsI 110 cBOEH
JTUJAKTUYECKOM CYIIHOCTH HalleJIeHbl Ha (GOpPMUPOBAHUE CIIOCOOHOCTEH,
MO3BOJITIONINX A(PGEKTUBHO JEHCTBOBaTh B peaJbHOM JKU3HEHHOM CHUTYallUH.
OO6nagas uMH, ydalyecs MOTYT aJIanTHPOBAThCA K U3MEHSIOIIMMCS YCJIOBHSIM,
OPUEHTHUPOBATHCS B PA3HOOOPA3HBIX CUTYaIHUsIX, pa00OTaTh B KOMaHJIE.

[Ipu pabore HaA TMNPOEKTOM TOSBISACTCS MCKIIOYMUTENIbHAS BO3MOYKHOCTD
dbopMUPOBaHUS y yUYAIIUXCS KOMIIETEHTHOCTH pa3pelieHus MpoosieM (ITOCKOIbKY
00s13aTeNIbHBIM  YCIIOBUEM peaM3allui METOJa MNPOEKTOB B IIKOJIC SBISETCS
peIIeHre ydamuMcs COOCTBEHHBIX MPOOJIEM CpeICTBaMH MPOEKTa), a TaKKe
OCBOCHHE CIOCOOOB JESATEIHHOCTH, COCTABISIONMUX KOMMYHUKATHUBHYIO U
WH()OPMAITMOHHYIO KOMIIETEHTHOCTH.

Kaxapli mpoekT mpeAmnosiaraeT IMojydeHue Kakoro- Jsubo 1mpoaykra. B
MpeJiaraéMbIX MPOEKTaX ATO MPOrPaMMHBIN MPOIYKT, PELIAIOIIUNA Ty WA UHYIO
3amauy. Ha BeITONHEHWE MpOEKTa MpejiaraeTcs 0a30BO€ KOJWYECTBO YACOB,
OJHAKO 0 YCMOTPEHUIO YUHUTENS, @ TAKKE B 3aBUCUMOCTH OT YMEHUWN U MHTEpPECa
YYCHHKOB K TEME KOJWYECTBO YacOB MOXKET ObITh yBenudeHo. KOHKpeTHBIC
PEKOMEHAAIMK IaHbl B MaTEPHUAJIaX MPOEKTHBIX 3aHITUM.

Takue npoektsl kKak «MccnenoBanue  naHHbIX», «Python mis Data Sciencey,



«Pemenue 3amaum knaccuukanMmy Ha YIUIyOJEHHOM YpPOBHE SIBJISIIOTCS
MEXIIPEIMETHBIMH, B OTJIMYME OT MOHOINPOEKTOB, YACTUYHO BBIMOJIHSAIOTCS BO
BHEYPOYHOE BpPEMS U MOJI PYKOBOJCTBOM HECKOJBKUX CIIEIUAIMCTOB B Pa3IMYHBIX
oOnactsax 3HaHMWA. Takue TMPOEKThl TPeOYIOT OuYeHb KBATU(PHUIIMPOBAHHON
KOOpAMHALIMM CO CTOPOHBI CHELMATUCTOB U CIAXEHHOW pabOThl MHOTHX
TBOPYECKUX TIpynn. MexXnpeaMeTHbIe MPOEKThl MOTYT OBITh Kak HEOOJIbIINMH,
3aTparvBalIIMMU JIBa-TPU NpEIMETa, TaK M HAIMpPaBICHHbBIMH Ha pEIICHHE
JIOCTaTOYHO CJIOKHBIX MpoOJeM, TpPeOYIOIUX COJCPKATEIbHON WHTErpaluu
MHOT'MX 00JIacTei 3HaHUSI.
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Ne (HammenoBaH Kparkoe Buabl yueOHOM neATEJILHOCTH Hara
n/n | He TeMbl coJep:KkaHue Mo ITo
wiany | ¢gaxkry
Beeaenne B U u MO
1. | Beenenue B [IporHo3upoBan | AHaJIUTHYECKAs: TOMCK OTBETOB 06.09
MalIuHHOE ue, aHaJIu3, Ha BOIIPOCHI yUUTES,
oOydeHue oOyueHwue, CaMOCTOSITEITbHBIN MTOUCK
JTaHHBIE, nH(OPMALIUY TIPH PEIICHUN
MIPU3HAKH, MOCTABJIECHHBIX 3a/1a4.
AITOPUTM, KoMmmyHuKanmoHHas: KOMaH 1Has
HCKYCCTBEHHBI | paboTa, OTBETHI Ha BOIIPOCHI
1l NHTEJUIEKT, YUUTENs, UTPOBas MPAKTHKA.
MallMHHOE
oOyueHnue, data
science.
2. [Poxs [IpakTuueckas: yuactue B 13.09
MCKYCCTBEHHOTO urpe, pabota ¢ HTPOBEIM
MHTEJUIEKTA B TPEHAKEPOM.
PRUSHH PednexcuBnas: peduexcus
[1CIOBCKA. STHKA METOJIOM «6 LTSI
151
PEryIMpPOBAHUH
3. | Pomn Otuka U, AHanmuTHyeckas: IIOUCK OTBETOB 20.09
HCKYCCTBEHH 3TUYHOE Ha BOIIPOCHI yUUTEH,
oro MIPUMEHEHHE CaMOCTOATENIbHBIN TOUCK
uHremiekta B | U, nH(pOpMauU NMPU PEIICHUN
KU3HU OTBETCTBEHHOC | ITOCTaBJIEHHBIX 3a]1a4.
YeJIoBeKa: T U, KoMmmyHuKanmoHHa si: KOMaH {Has
ATUKA U peryimpoBanue | paboTa, OTBETHI Ha BOIIPOCHI
perymupoBan | . yuurensd. [Ipaktruaeckast:
ue pelieHue  Keiica, ydacTue B
urpe.
PedrnexcuBHas: oTBETH Ha
KOHTPOJIbHBIE BOITPOCHI
2. OcHoBBI si3bIKa porpamMmmupoBanus Python
4. | Anroput™msl [MciomHUTEND, AHanuTH4ecKas: IOMCK OTBETOB 27.09
u QITOPUTM. Ha BOIPOCHI yUUTEIS,
ucnonHuTelN |[Croco0bI 3aMUCH | CAMOCTOSITETTLHBIN MTOUCK
. QITOPUTMOB: nH(OPMALINY TIPH PEIICHUN
Cnoco CIIOBECHBII




Obr [I0CTPOHEIH MOCTABIICHHBIX 3a71a4.
3anmce OII0K-cXeMa, KoMMyHHKaIIMOHHAS:
1 porpamma. pa6oTa ¢ UTPOBBIM
anrop JIMHENHBIN, TpeHaxxepoM. [IpakTuueckas:
HTMOB PA3BETBIAIONIM | OTBETHI HAa BOIIPOCHI, PEIICHNE
Vics U NpejaracMbIX 3aJIaHUi Ha S3bIKE
[UKJTNYECKUI nporpamMmmupoBanus Python.
QIITOPUTMBI PedrnexcuBnas: 3anonHeHue
nucTa pedIeKcun
OO6mmne Uctopus s3bika AHanuTHyecKas: MOUCK OTBETOB 04.10
CBEICHU Python, Ha BOIIPOCHI YUHUTETS,
S0 KOMITUJIMPYEM bI€ | CAMOCTOSITEIbHBIN TTOUCK
SI3BIKE U MHTEpIpeTupye | uH(GOpMaIuu Mpu perieHun
nporpam MBI€ SI3BIKH, MOCTaBIICHHBIX 3a/1a4.
MUPOBaH JOCTOMHCTBA U Kommynukarmonsa si: pabota B
ust HEIOCTATKHA KOMaHJ1ax ¥ (WJIn)
Python Python. WHIUBUTYAJIBHO.
[Tonstue nanubix, | [IpakTudeckas: OTBETH Ha
THUIIbI TAaHHBIX: BOMPOCHI, peLICHHE
enble, npeyIaraeMbIX 3aJaHui Ha
BEIICCTBEHHBIC U | SI3BIKE IPOTPAMMHUPOBAHUS
CTPOKOBEIE. Python.
[TonsiTne
IIEPEMEHHON,
pa3HUIA MEXKTY
MEPEMEHHOMN U
KOHCTAHTOM.
Opranmsa Oyukuus print(), | AHanuTHYeckasi: HOUCK OTBETOB 11.10
I[Us BBOJA | MIpaBHIIa €€ Ha BOTIPOCHI YUHTETI,
U BBIBOJIA WCIOJIb30BAHUSA. | CAMOCTOSITEIBHBIN TTOUCK
JAHHBIX Omubxu rnpu UH(OPMALIUU TIPH PEIICHUH

HCIOJIb30BaHUU
dbyakmm print().
Tune! JaHHBIX:
int, float, str.
IIpuBenenue
THUIIOB C
MTOMOLUIBIO
COOTBETCTBYIOILHU
x ¢yaknui (int(),
float(), str()).
Oynxkius type().
Omneparop
MpUCBaNBaHUSI.
[IpaBuna

HUMCHOBAaHUA

MOCTaBIICHHBIX 3a/1a4.
KommyHnukarmonHnas: pabora B
KOMaHAax ¥ (WJIH)
UHIUBUAYAIBHO.
[IpakTryeckas: OTBETHI HA
BOMPOCHI, pELICHHE
npeyiaraéMbIxX 3aJaHuil Ha
SI3BIKE TIPOTPAMMHUPOBAHUS
Python.

PednexcuBHas: 3anonHeHme
nucta pediekcun




nepeMeHHbIXDyH
kst input(),
MpaBmIIa ee
HCIIOIL30BaHUSA
Heo0xomumocTts
MIPUBEICHUS
LIEJIOYMCICHHBIX
JAHHBIX K THUITY
int IIocje BBOIa

Anroputmud| Tunsl JaHHBIX B AHamuTHyeckas: IOUCK OTBETOB 18.10
eckKast Python, Ha BOIIPOCHI yUUTENS,
KOHCTPYKIU | apu(pMETHUECKUE | CAaMOCTOSATENbHBIN MOUCK
s OTiepaTophl, uH(pOpMallUU IPU PELICHUU
«cnenoBaHue| IEHCTBUS C MOCTaBJICHHBIX 3a/a4.
» MIePEMEHHBIMH. KoMMyHuKaIImOHHAS
AnTopuT™M, BUIBI pabota B KOMaHAaX U
QJIITOPUTMOB, (M) UHOUBUYATBHO.
0COOEHHOCTH [TpakTiyeckasi: OTBETHI Ha
JINHENHOTO BOMPOCHI, pEIIEHUE
aNropuTMa, OJI0K- | mpemaraeMbIX 3aJaHUi Ha
cxema. SI3BIKE TIPOTPAMMHUPOBAHUS
brok-cxema Python.
JIMHEWHOT O PedrnexcuBHas: 3anonHeHue
aJIropuTM™Ma. aucra pedrekcun
[Iporpamm | brok-cxema AHanuTHuyecKas: MOUCK OTBETOB 25.10
UpOBaHUE JUHEIHOTO Ha BOTIPOCHI YUHUTETS,
JUHEUHBIX | a’nropurma. CaMOCTOATENIbHBIN TOUCK
anroputmo | [IporpamMmMupoBan | nuHpOpMaLMK TP PEIICHUN
B Y€ JIMHEWHBIX MOCTaBIICHHBIX 3a/1a4.
aJIroOpUTMOB, KommyHnukarmonHnas: pabora B
apupMeTHIECKue KOMaHTaX i (W)
Oneparope, VH/MBUTyalIbHO IIpaKkTuueckas:
TICpEMCHHBIC OTBETHI HA BOIPOCH, PEIICHNE
npeJyiaraeMbIX 3aJaHuil Ha S3bIKe
nporpammupoBanus Python.
PednexcuBHas: 3anonHeHme
aucra pedrekcun
Anroputmuue| PazBeTBistomuiics| AHAIUTHYECKAs: TIOMCK OTBETOB 08.11
cKast aJIITOPUTM, OJIOK- | Ha BOMPOCHI YUHUTETS,
KOHCTPYKLUS | CXeMa BETBJICHUS, | CAMOCTOSTEIbHBIN MTOUCK
«BETBJICHUE» | OMEPATOPHI uH(pOpMalMU IPU PEeLICHUU
CpaBHEHHUS. MOCTaBJICHHBIX 3a/a4.
YcnoBHbIe KommyHnukarmonHnas: pabota B

omepartopsl if,
if-else, mpaBuna
3ammucu

KOMaHAax 1 (WJIH)
VHIUBUAYAJIBHO.
[IpakTrueckas: OTBETHI HA




YCIIOBHBIX
OIIEepPaTOPOB.

BOIPOCHI, pELIECHUE
npeyaracMbIxX 3aJaHuil Ha
SI3BIKE TIPOTPAMMHUPOBAHUS
Python.

PeduiekcuBHas: 3amonHeHne
nucta pedIiekcun

10 | 11on biok-cxema AHanmMTUYeCKast: TOUCK 15.11
Hast BETBJICHHUS. OTBETOB Ha BOMPOCHI
dop [Tonub1i YUUTENSA, CAMOCTOATEIIbHBIN
Ma YCJIOBHBIN MOWCK HHPOPMAITUH TTPU
BETB oneparop, peUIeHUN TOCTaBIEHHBIX
JI€HU IpaBuJja 3alliucu | 3a1ad.
A ITOJIHOTO KomMmynukarmonnas: pabora B
YCJIIOBHOTO KOMaHJ1ax ¥ (WJIn)
oreparopa WHUBHTyaJIbHO.
[IpakTuyeckasi: OTBETHI HA
BOIIPOCHI, pELICHUE
IpeyiaracMbIxX 3aJaHuil Ha
SI3bIKE MPOTPAMMUPOBAHUS
Python.
PednexcuBHas: 3anonHeHme
nucta pediekcun
11. [[Iporpammup [[IporpamMmmupoBanu | AHAIUTHYECKAS: TOUCK OTBETOB 22.11
OBaHUE € JINHEMHBIX Ha BOIIPOCHI yUUTENS,
[Pa3BETBIISIION] [AITOPUTMOB, CaMOCTOSITENIbHBIN TOUCK
X Cst apupmMeTnyeckue | MHGOPMAIUK NP PELICHUN
QITOPUTMOB. |oTIepaTopHlI, MOCTaBJICHHBIX 3a/1a4.
Y CIIOBHBII  [[IEpEMEHHBIE KoMmmyHukarnmonHas: pabora B
OrepaTop KOMaHax 1 (WJIH)
WHJUBUTyaJIbHO.
[IpakTryeckas: OTBETHI HA
BOIIPOCHI, pELIECHUE
npeyiaraéMbIxX 3aJaHuil Ha
A3BIKE IPOTrPaMMUPOBAHUS
Python.
12. [[IpocTeie PazBerBnstonmuiic | AHaIUTHYECKasi: MOUCK OTBETOB 29.11
COCTaBHBIC sl aJITOPUTM, Ha BOIIPOCHI yUUTENS,
YCIIOBHS 0J10K-cXxeMa CaMOCTOATENIbHBIN TOUCK
BETBJICHHUS. uH(pOpMallMU IPU PEeLICHUU
Jloruueckue MIOCTaBJIEHHBIX 3a/1a4.
OIepaTopsl, Kommynukamonnas: pabora B
COCTaBHbBIE KOMaHJ1ax U (WJIn)
YCIJIOBHSL. WHVBHTyaJIbHO.
Y cnoBHBIN [IpakTrueckas: OTBETHI HA
oreparop BOIPOCHI, peLICHUE

npeyiaracMbIxX 3aJaHuil Ha




SI3BIKE TPOTPAMMHUPOBAHUS
Python.

PednexcuBHas: 3anonHeHme
nucta pediekcuun

13. | Anropu Omneparop while B | AHaiuTHYECKas: TIOUCK OTBETOB 06.12
TMHYEC Python, Ha BOIIPOCHI YUUTEII,
Kast CHHTAKCHUC CaMOCTOSITENIbHBINA TTOUCK
KOHCTP oneparopa while | nundopmanyu npu  perIeHUU
YKIHSA MIOCTaBJICHHBIX 3a/1a4.
«IIOBTOPEHU KommyHukanuonsas: pabora B
en. KOMaHJ1ax ¥ (WJIn)
14. [[Iporpammup UHIUBHYaJILHO. 13.12
OBaHNE [IpakTryeckas: OTBETHI HA
[TIKJIOB C BOIIPOCHI, PELICHNE
3aJJaHHBIM npeJiaraeMbIX 3alaHui Ha
yCIIOBHEM A3bIKE POrPAMMHUPOBAHHUS
[TPOIOJKCHHS Python.
PaboTHI PedrnexcuBHas: 3anomHeHne
nucta pediekcun
15. | IIporpammup| Onepatop for B AHanuThuyeckas: OMCK OTBETOB 20.12
OBaHME Python, pynkius | Ha Bompock! yuutens,
IIUKJIOB C range(), CaMOCTOSITENIbHBINA TTOUCK
3aJaHHBIM | CHHTAaKCHC UH(OPMALIUU TIPU PEIICHUH
YHUCIIOM ¢ynkuuu range(). | MOCTAaBICHHBIX 33/1a4.
MTOBTOPEHMI KommyHukanuonHas:
16. [Tporpamm pabota B KOMaHIax U 2712
UpOBaHUE (WJIM) MHIUBUTYATIBHO.
IIUKJIOB C [IpakTudeckas: OTBETHI Ha
3aJaHHBIM BOIIPOCHI, PELICHNE
YUCIIOM npeyiaracMbIxX 3aJaHUil Ha
IIOBTOPEH A3bIKE IPOTrPAMMUPOBAHUS
ui Python.
PeduiekcuBHast: 3amonHeHne
nucta pedIiekcuun
17. | Ilpoext [{nknaeckuit AHanuThueckas: MoMcK 10.01
«PaznuyHble [aIropuT™, peueHus OCTaBICHHON
BapuaHThl  [anroput™ while, 3a/1a4H.
nporpaMmup janroputm for, KommyHnukanmonHnas:
OBaHUsA [IpaBUiIa 3aMIUCU pabora B KOMaHJax U
LUKIMYECKOT|UKINYECKUX (MTM) UHAUBUIYAIIBHO.
0 aIropuTMOB B [IpakTuueckas: pemieHue
anroputMa» [Python TIPOEKTHOI 3a/1auH.
PednexkcuBHas: 3anonHeHne
nucta pediekcun
18. | I[Ipoekt Tunbl TaHHBIX, AHanmuTHYecKas: B Iporecce 17.01




«Hauana IIEPEMEHHBIE, CUCTEMAaTU3aLUU 3HAHUM.
nporpaMMmu | (yHKIIHMH, KomMmyHuKaIMOHHAs: TIpH
pPOBaHUS» MaTeMaTHYecKue | paboTe B KOMaHJaX.
U JIOTUYECKHE [TpakTuueckas: B paboTe Mo
OIIepaTOpBl, BUABI | CO3AaHMIO BU3YaJIbHOM KapThl
aJTOPUTMOB, 3HaHUM.
YCIIOBHBIN PednexcuBHas: 3anoiaHeHue
oreparop, aucra pedrekcun
omneparop for,
orneparop while.
19. | IIpoekt 24.01
«Hauana
IporpaMMup
OBaHUS»
3. Anaau3 1aHHbIX Ha Python
20. | Haykao JlaHHble, HayKa 0 | AHaJIMTHYECKas: aHAIN3 31.12
JAHHBIX. JaHHBIX, TPAKTOBOK MOHSTHS «HAYyKa O
CTpyKTYypBl | OTKPBITHIE JTAHHBIX»; TOUCK OTBETOB Ha
JAHHBIX JaHHbIE, po0OJIEMHbIE BOIIPOCHI YUUTEIIS.
HUCTOYHUKHU KommyHuKammonHas:
JaHHBIX, 00CyX/IeHUE TPAKTOBOK MOHSTHS
CTPYKTYPBI «HayKa 0 JaHHBIX», OTBETHI Ha
JaHHBIX (CTEK, BOIIPOCHI yUUTEIS.
MacCHus, [IpakTuueckas: Pabora B
ouepenp, MUKpOrpymnmnax Ha 1 sramne ypoka
XOII-Ta0IHIa) (BeIOTHEHWE 3a/1aHUsT HA
OTIpOBEpPKEHUE WU (HaKTUUECKOE
MOJTBEPKJIEHUE OJTHOTO U3
TE3HMCOB); TIOUCK IIPUMEPOB
CaTOB-UCTOYHHKOB JJAaHHBIX;
pelieHrne mpoOIEMHBIX 3aJaHH.
PednexcuBHas: 3anonHeHme
nucrta pedieKCUr B KOHIIE YpOKa
21. | Pabota co CTpyKTYyphI DKcrnepTHas: 00CyXIAeHUE 07.02
CIUCKaMU JAHHBIX, CIIUCKU, | JOMAaIIHEro 3aJaHus U €ro
Python CIIMCOK, 2JIEMEHT | OILICHKA.
22. [PaboTta co CIIMCKAa, UHOEKC, ABanuTHyeckas: aHaiau3 14.02
CIIMCKaMu OTpHULIATENbHAS poOJIEMHOM cUTyalruu 00
Python UHJEKCalus OpraHM3aly XpaHEeHUS JaHHbBIX

(Ha mpuMepax); HamMcaHue Koja
(9Tan 2 ypoka).
[IpakTuueckas: pemieHue
poOJEMHBIX 3a/I1aHHH,
nmpakThYeckas paboTa

(aram 3 ypoxa).
KomMMyHuKanmonHas:




OTBETHl Ha BOMPOCHI
YUUTEIsI, y9acTue B
TPYIIIOBOM

00CYXJIEHUH TPU BBIMOTHEHUN
3aJJaHuH.

PeduiekcuBHas: 3amonHeHne

JaucTa pedIIeKCHH B KOHIIE ypoKa

23. | bubmuor Ilouck, ouncTka, | AHaIUTHYECKAsS: IIOMCK OTBETOB 21.02
eKH npeoOpa3oBaHue, | Ha MPOOJIEMHbBIE BOIPOCH
Python. OpraHu3alus u (HampuMep, IPOBECTU aHAJIOTHIO
coop OMOIMOTEKH SI3bIKA
JaHHBIX, IPOrpaMMHUPOBAHUS C OOBIYHOM
oubmmoTeKa OMOJIMOTEKOM ), COCTABIICHHE
SI3BIKA MJIaHa IEUCTBUM 110 U3YUYECHUIO U
MPOrpaMMHUpPOBA | aHANTH3Y JaHHBIX.
HUS,
OoubIoTeKku
Python,
o6ubanorTeka
24. |bubnuoteka Pandas, [IpakTHueckas: BbIIOJHEHHE 28.02
Pandas UMITOpT MPaKTUYECKOW paboTHI.
6B IHOTEK KommyHuKanuoHnHas:
OTBETHl Ha BOMPOCHI
YUUTEIsI, y9acTUE B TPYIIIOBOM
00CYKJIEHUH BBIITOJIHEHHOTO
JIOMAIITHETO
3aJaHusl U B Ipolecce
BEIIOJTHEHUS 3aJaHUH.
PednexcuBHas: 3anonHeHme
aucTta pediekcuu B KOHLE
ypoka
25. | Ctpykryp [Touck, ouncTka, | AHATIUTHYECKAs: aHATIU3 07.03
bl JAaHHBIX | MpeoOpa3oBaHKe, | BBHITOJHEHHBIX JOMAIIHUX
B Pandas OpraHu3anus u 3aJIaHUM, BRIITOJHEHHE 3aJaHuHi
26. |CTpyKTYyphI cOOp TaHHBIX, 110 CTAHIIHIM. 14.03
TaHHBIX B CTPYKTYPHI [IpakTudeckas: BBIIOJIHEHUE
Pandas JaHHBIX B 3a/laHui TI0 CTaHIIHSM,
Pandas, BBIIIOJIHEHHE TECTA.
CTPYKTypa KoMMyHuKaImoHHas:
TaHHBIX Series OTBETHl Ha BOMPOCHI

yUuTeNs,

y4acTue B IpyIIoBOM
00CYXJIEHUH MPHU BBIMOJTHEHUN
3aJJaHuH.

PednexcuBHas: 3anonHeHme
aucTta pediekcuu B KOHLE




ypoKa

27. | CtpykT Crpykrypa DKcnepTHas: IOUCK U 21.03
ypa JTAHHBIX 00CcyXIeHrE OMNOO0K 10
JTAHHBIX DataFrame, pe3yJibTaTaM BBITOJHEHUS
Datafra CJIIOBaphb, CIIUCOK, | 3aJlaHUil AHAIUTHYECKAS:
me byHKIUSA aHAJIU3 BBITOJIHEHHBIX

read csv, METOZbI | MPAKTUYECKUX 3aJIaHUH,

head u tail TIOWCK
OIMIMOOK ¥  HX 00OCHOBaAHUE,
aHanu3 pparmeHTa Koja
(3amanue 4).
[IpakTrueckas: BBIITOJIHEHUE
3alaHuii  Ha co3/aHue 00BeKTa
DataFrame u3
CIIOBapsl U U3 CIHCKA CIIHCKOB
(1 aTan ypoxka), BHIMIOJTHEHNE
3aJaHUIl Ha CUMTHIBAHUE U
BBOJI JIaHHBIX, aHAJIU3 KOJa U
T.4. (2 1 3 3Tansl ypoka).
KoMMyHMKaIMOHHAS: OTBETHI HA
BOTIPOCHI YUUTEIIS, yIaCTUE

BO (hpoHTaANIBHON

Oecene o
IPyNIOBOM
00CYXJIEHUH MPHU BBIMOJTHEHUN
3aJaHUuH.
PednexcuBHas: 3anonHeHme
aucra pediekcun B KOHLE
ypoka

28. | bazoBeie Nudopmanus o AHanuTuyeckas: npu 04.04
OTiepaliy C |TaHHbIX, METOIbI BBIMIOJTHEHUH NPAKTUYECKOTO
Habopamu  [info u describe, 3aJaHus Ha YTEHUE JAHHBIX U3
JTAaHHBIX YHCIIOBBIE U Tabnuibl vHGOpMau 00

29. [Ba3oBble KaTeropuajibHbIC urpokax (pyrOonbHBIX KITyOOB, 11.04

onepanyu ¢ [IPU3HAKH, B TOM YHCIIE C
HabopamMu arperupyoime npuMeHenueM meton describe();
TaHHBIX GbyHKIMN: IIPY BBITIOJIHEHUH 3aJaHUSI Ha

value counts,
unique, nunique,
groupby mMeTo b1
min(), max() u
mean(),
00BETMHEHUE
Ta0JInIl C
[TOMOIIIBIO0 METO/IA
merge, mapamMmeTpsbl

MCCIIEJOBAaHNE arperupyronx
GyHKIHA.

[IpakTuueckas: npu
BBITIOJTHEHUH 331aHUI, B TOM
YHCIIe CAMOCTOSATENILHBIX U
UCCIIEI0BATEIbCKHX
NPaKTUYECKUX padoT.
KomMyHUKanoHHast: y4acTue
BO (ppoHTaANBHOI Oecene 1o




on 1 how

00CYXXJIEHUIO JOMAIITHETO
3agaHust (MOJeNb ypoKa —
«TIepPEeBEPHYTOE OOYUCHHEY).
PeduiekcuBHas: 3amonHeHne
aucTa peIeKcu B KOHIIE ypoKa

30. | OmucarensH [Metoas! info, AHanmMTAYeCKas: TIpH 18.04
as describe, min, max, | BeIIOJHEHUH 3adaHUI
CTaTHCTHUKA [mean, YCIOBUS MPAKTUIECKON pabOTHI Ha
31. |[OnucarenpHa [punsTpanun [IPUMEHEHNUE CTaTUCTUYECKUX 2504
s CTATUCTHKA |[TAHHBIX, METOJIOB, & TAKXKE MPH
CTaTHCTHKA 110 COCTaBIICHUH 3a/IaHUS Ha
KaTerOpHaIbHBIM | CIIOKHBIE YCIOBUS (DPUIBTPAIIUN
mapaMmerpam, TaHHBIX U
buabTpanus CTaTUCTUYECKUX METOOB.
[TaHHBIX, [IpakTuueckas: npu
CTATHUCTUYECKUE BBITMIOJTHEHUH 3a/1aHUH.
METO/IbI KommyHuKaIMoHHas: yyacTue
BO ()POHTAILHOM O0CYXICHUH
MPOOJIEMHBIX CUTYallUi, OTBETHI
Ha BOIIPOCHI, 00CYXKICHUE B
rpynmnax.
PeduiekcuBHas: 3amonHeHne
JaucTa pedIieKCHH B KOHIIE ypoKa
32. | Busyanuzan | Buszyanuzauus AHanuTthueckas: npu 02.05
Usl JaHHBIX | JTaHHBIX, BBIJICTICHUH TTPEUMYIIECTB
MIPEUMYIIIECTBA BU3YaIH3aI[uU TaHHBIX hi (o)
Iuarpamm u WX Ta0JIMYHOTO MPEICTABICHUS.
rpadukos; Buapl | [Ipaktuueckas: npu
uarpamm; BBIMOJTHEHUH MPAKTUYECKUX
OnbIMoTEKH 3aJIaHUK B MAJIBIX TPYIIax; Mpu
Pandas, BBITIOJTHEHUH TPAKTUYECKON
Matplotlib, paboThI.
Seaborn; KoMMyHMKaIIMOHHAS: OTBETHI Ha
MOCTPOEHHE BOTIPOCHI yUuTElNs, GPOHTATHHOE
rpaduKkoB U o0CyXJeHue W
auarpaMm ¢ oOCyXJIleHHE B MaJIbIX
MTOMOIIIBIO ATHX rpynmnax.
OuOIMOTEK, PednexcuBHas: 3anoiaHeHue
Mmetozasl plot, nucta pedIeKCHU B KOHIIE YpOKa
hist, scatter,
joinplot, pairplot,
countplot
33. | IIpoekT OcHOBHBIE AHanuTuyeckas: 16.05
«HccnenoBa | MOHATHS TEMBI IIPH BBITIOJTHEHUHT
HUE «AHanu3 3aJJaHUM 110

TAHHEBIX ).

JaHHBIX Ha

HCCICOOBAaHUIO JaTa CCTa O




34.

IIpoexr
«Python nns
Data
Science»
(O606mmeHne
n
CHCTEMaTH3a
LU
OCHOBHEIX
MMOHSITHH
TEMBI)

Python»

¢dyrbonmcrax,
TIOUCK
CTaTUCTUYECKUX
XapaKTEPUCTUK
OTJIEbHBIX
MEPEeMEHHBIX U UX
B3aHMOCBSI3EH,
IIOCTPOCHHE
BU3YaIH3aI[uU
JTAHHBIX.
[IpakTnueckas:
[Ipu BBIMOTHEHUHN
MPOEKTA.
KommyHukaTuBHas: npu
00CyXKIeHUN
JIOMAIITHETO
3a/laHus, Ipu
BBITIOJTHCHUH
MIPOEKTa B MaJbIX
rpynmnax
PednexcuBnas:
3aIl0JIHEHUE JINCTA
peduiekcuu B KOHIIE

ypoKa

23.05




Opranu3anMoHHO-NEeJArOrNYecKHe YCJI0BUSA peau3alui Kypca

Jlns peanu3aiiuy Kypca Ha OCHOBE IPOrpaMMbl HEOOXOIUMO HAIMUKE CIEAYIOIIMX
KOMITOHEHTOB:
e KOMIIBIOTEpPHOE pabouee MeCcTO y4yuTess, nmojakiatoueHHoe Kk cetu Muartepuer (Wi-Fi
WJIU TI0 Kabero),
e TPOCKUMOHHOE O0OpYyJOBaHME WJIM HWHTEPAKTHBHAs JOCKa C BO3MOKHOCTBHIO
JNEMOHCTPALMM NPE3ECHTALNM;
e KOMIIBIOTEPHl WJIM HOYTOYKH, PACIIOJIOKEHHBIE B KOMIIBIOTEPHOM KJlacce, T
KKl yYEHUK pabOTaeT ¢ yCTPOUCTBOM MO0 MHAMBUAYAIBHO, TMOO B Mapax;
e KOMIIBIOTEPbl MJIM HOYTOYKHM KaK y4allluXCsl, TaK U YYMTelNs JODKHBI ObITh Ha
oneparmoHHbIX cuctemax Windows/MacOS;
e THUIIOBOE NPOrpaMMHOE oOOecreueHue, MpuMeHsieMoe 001eo0pa3oBaTeIbHBIMU
OpraHM3alysIMH, BKJIOYas MPOrpaMMmy JUisi paOOThl C 3JIEKTPOHHBIMH TaOIUIIaMU
MS Excel;

e wuHTEerpupoBaHHas cpeaa pazpadotku (IDE) nns s3pika mporpammuposanus Python;

e Jupyter Notebooks — cpena pa3paboTku, i 3amycka (aiinoB u3 marepuaioB Y MK
C KOMIThIOTEPA WIIA U3 00JIAYHOTO XPpaHWIINIIIA.

Texuuueckue TpedoBanus k [10
[1K nnn HoyTOyk Ha 6a3ze OC Windows.
Cucrtemusie TpeboBanus Windows:

e Onmnepamonnas cucrema Windows 7 Wi BbIIiie
e Ilpomeccop Intel® Core Duo unu ananoruunsiii ¢ yactorot 1,5 'y v Beie

2/4 T'b onepatrBHOM aMsITH JJISI CUCTEM 11071 yripaBieHueM 32/64-6utnoit Windows
Pazpemenue skpana 1024x768 uiu 0osbiie
Hanuune nHTEpHET-COCTMHCHUS
Heo0OxoaumMo KCIonb30BaTh akTyallbHbIE BEPCUU OJTHOTO U3 clieAyroiux Opaysepos: Edge,
Chrome, Safari, Firefox, Opera



