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IHosicHUTEABLHAA 3AIIMCKA

[Tporpamma kypca «VCKyCCTBEHHBIM MHTEIIEKT» COCTaBICHA JJIs 7—9 KI1acCOB B COOTBETCTBHH C
tpeboBanusmu PI'OC ocHoBHOTO 00mero oopasosanus (nmpuka3 MunmnpocsemeHust Ne287 ot 31 mas 2021
I.), C y4€TOM IIPEEMCTBEHHOCTH IIPOrpaMM HauyaJIbHOTO0, OCHOBHOTO M CPEIHEro 00I1ero oopa3soBaHusl.

Bun nporpammbl — moguduumpoBannas. [IporpamMmma paspaborana B COOTBETCTBHH C:
-OenepansubiM 3akoHoM Poccmiickoit denepanmu ot 29.12.2012 r. «O6 obpasoBanuu B Poccuiickoii
denepauuny;

- Konnenueit pa3Butus 10n0JHUTENbHOTO oOpa3zoBanus aereit ot 04.09.2014 r. Ne 1726-p;
- IIpukazom MunucrepcrBa obpazoBanus u Hayku Poccuiickoit ®enepanuu ot 29.08.2013 1. Ne 1008 «O06
VIBEP)KJICHHH TOPSIKAa OpraHW3alMil M OCYIIECTBIEHUS 0Opa30BaTENbHOW  JEATENBHOCTH IO
JOTIOJTHUTEIBHBIM 00111e00pa30BaTEIBHBIM IIPOrpaMMam»;

- CaHMTapHO-3IHNIEMHOJIOTHYECKIMH TPEOOBAHUSIMH K YCTPOWCTBY, COJCPKAHUIO M OpraHU3aIiu
pexrma paboThl 00pa30BaTeNbHBIX OpraHU3alUil JOTIOIHUTEILHOTO 00pa3oBanus aereit ot 04.07.2022 .

HanpaBiaennocts - OOpasoBarenbHas TporpaMma JOMOJHUTENBHOTO 0Opa3oBaHHs — JeTeit
«/IcKyCCTBEHHBII HWHTEIUIEKT» COOTBETCTBYET OCHOBHOMY OOIIEMYy YpOBHSIM OOpa3oBaHHs H HMEET
TeXHUYECKYI0 HANPaBJIEHHOCTD.

AKTYaJIbHOCTB, NeJaroruyeckasi mesjecoodpasHoctb mporpammbl. [Iporpamma mpepHazHavyeHa

JUTSI TIPOJIOJDKEHUS 0OYYEeHHSI OCHOBaM MCKYCCTBEHHOTO MHTEJUIEKTAa M OPMEHTHPOBaHA HAa aHAJIU3 JIaHHBIX,
BBE/ICHWE B MAalIMHHOE OoOyueHHe Ha 0a30BOM U YIIyOJIECHHOM YpOBHE. 3a TOCJEIHUE JIEeCATHIIETHS BO
MHOTHX 00J1acTIX HAaYKH U WHAYCTPpUH CTaJIl HAKaAIlJIMBATHCA 0oJbIINE 00BEMBI JaHHBbIX, a TaKXKE CTaJIu
pa3sBUBATbCA METOJAbl MAUIMHHOT'O 06yqu1/1;1, IIO3BOJIIFOIIIUE HM3BJICKATH U3 DOTUX HOAHHBIX 3HAHUSA U
SKOHOMMUECKYIO T0JIb3y. Jlyii 6a30BOT0 ypoOBHS IpPOrpaMMOM MpeayCMOTpPEH MpOIeNeBTUYECKUI pa3nen
aHaJlM3a JaHHBIX B 3JIEKTPOHHBIX Tabnuuax. EAMHBIM conepskaHueM KypcoB 0a30BOro M yriyOJIeHHOro
YPOBHEH SIBJISIOTCS OCHOBBI MMpoTrpaMMupoBanus Ha Python, ananu3 manubeix Ha Python. [{ns yrimybnennoro
YPOBHSI TIPOTPaMMOM MPETYCMOTPEHO BBEJACHHE B MalmuHHOe oOyueHue Ha Python. OcnoBomomararoreit
TEMOIl sBNIsieTCS BBeneHUEe B mporpammupoBanue Ha Python. CopmupoBanHBIE y ydalIuxcs 3HAHUS U
yMeHHsI B 00yacTH mporpammupoBanus Ha Python OyayT B nanbHeiieM HCIOJIb30BAaHBI MPU HU3YYEHUU
aHaJl3a JAHHBIX HAa CTYINEHH OCHOBHOTO oOmIero oOpa3oBaHUs U MAIIMHHOTO OOy4YeHHs Ha CTYIEHU
cpenHero obmero oOpasoBanus. Data Science — oJHa U3 caMblX IPOrPECCUBHBIX 0OacTeil B
MIPOrpaMMUPOBAHUK ceroans, a Python — camblii monynsipHbI U pacpOCTpaHEHHBIN S3bIK, UCTIOJIb3YEMBIii
JUId aHaliM3a AaHHbIX. He yauBUTENbHO, 4TO 1B 3TU 00JIACTH 3HAHUM aKTUBHO M3Y4YalOTCS M MPUMEHSIOTCS
CHelHaTMCTaMH Ul TOCTPOEHUS MPEAUKTHUBHBIX MOJENeH, BU3yanuzauud U paboThl ¢ naHHbIMH. Kypc
MO3BOJIUT YYalIUMCS OCBOUTH OCHOBHBIE MHCTPYMEHTBI paOOThl M MPUCTYMUTH K MOCTPOCHUIO MOZENeH U
pabote ¢ naHHBIMH. B X07€ ocBoeHuUs yueOHOTO MaTepHala Kypca y ydaumxcs GopMUPYeTCsl YCTOMUUBBIN
UHTEpEC K H3YyYCHHIO JAaHHOM TeMbl M 3aKiajpiBaeTca 0as3a Juid NPOJOJDKEHHUS H3Yy4EHHS METOJIOB
MalIMHHOTO 00y4YeHUs Ha CTYIEHH CPEIHEro 00Iero oopa3oBaHusl.

[IporpamMma pa3paboTaHa B COOTBETCTBHHM C OJHUM M3 IUIAKTHUYECKUX MPUHIUIOB — MPUHIUIIOM
npeeMcTBeHHOCTU. CoJepkaHue MporpaMMbl HAXOAUTCS B TECHOW CBSI3U C MAaTEpHUAIOM JJIsi HA4aJIbHOTO
obmiero oOpa3oBaHMs, a TaKXKe SBISETCA HEOOXOMUMBIM JJIsl TOCIEAYIOIIET0 HM3y4eHUsl Ha CTYyIEHU
cpenHero oémiero obpazoBaHusl. JDTO — IMHUS s3bIKa MporpammupoBanus Python, ocBoeHue koTOporo
HAYMHAETCS B OCHOBHOM IIIKOJIE, M CKBO3HAS JIMHUS MAlTMHHOTO 00YU€HHUs, OCBOCHHE KOTOPOTO HAUMHAETCS
Ha MPOMEeIEeBTUYECKOM YPOBHE B HAYAJIIbHOW M OCHOBHOM LIKOJIE U MPOAOJKAETCS Aajiee B CPEAHEH LIKOJIE.

K 3aBepuiennto o0ydeHus 1Mo mporpamMme ydaiiuecs IOJKHBI TOHUMAaTh AKTYaJbHOCTh aHAJIM3a
JAHHBIX, €r0 OCHOBHBIE OOJIACTH MPUMEHEHUS M MeToAbl peanm3anmu. [Iporpamma mpenmosaraer, 4ro y
ydammuxcsi OynetT chopMHpOBAaHO IIENIOCTHOE MPEACTaBICHHE OO0 aHaIM3e MAHHBIX, pean3allid METOJ0B
aHalM3a JaHHBIX Ha s3bIke Python, ero chepax nmpuMeHeHusl.

JlaHHBIN Kypc omupaercs Ha QyHIaMEHTAlIbHbIE AUIAKTUYECKUE MPHUHIIMIBI, TaKue KaK MPaKTHKO-
OPUEHTUPOBAHHOCTh, HAYYHOCTh U JIOCTYIHOCTb, LIETOCTHOCTh U HEMPEPHIBHOCTD, & TAK)KE MHHOBAIIMOHHBIE
MECTObI HpOGJ’ICMHO -pa3BUBArOLICTrO u CMCIIaHHOT'O 06Y‘-I€HI/I$I, IMpOrpaMMHO-IIPOCKTHOT'O n



HCCIEA0BATENbCKOTO MOAX0J0B. B KOHIIE KaK/I0TO ypoKa MPUCYTCTBYIOT BOIMPOCH U 3aJaHUsl, MHOTHE U3
KOTOPBIX OPUEHTHPOBAHBI HA KOJIJIEKTUBHOE 00CYKIEHUE, TMCKYCCHH, BEIPAOOTKY KOJIJIEKTUBHOTO MHECHHSL.

Hosusna. IIporpamMmma cocraBieHa ¢ y4eTOM HCnoJb30BaHus coBpeMeHHbIX HMKT, paccMmorpenue
TEOPETUYECKOTO U MPAKTUYECKOT0 Marepuana, MMeeT Oosblioe o00meodpa3oBaTenbHOe 3HaYEHUE,
CIOCOOCTBYET Pa3BUTUIO JIOTHUECKOTO MBIIIJICHHUS.

OTianyuTeIbHbIE 0CO0EHHOCTH MPorpaMMbl. Oco00e MeCTO B peanu3aiuu IporpaMMbl OTBOIUTCS
BHUJICOJICKIIMSIM, OHJIAWH-pecypcaMm, TpeHaxkepaMm. Bce »3To co3maer HEOOXOAWMBIE YCIOBHUS IS
(hopMHPOBaHHSI CAMOCTOSATEIHLHOCTH B TUIAHUPOBAHWM YUCOHOW JEATCIBHOCTH, B OPraHU3alid y4eOHOTO
COTPYIHHYECTBA, B PACHPEICICHUHA POJICH TpH pElICHHH YYeOHBIX 3amad u mpobiem. HeoTwhemiemoit
YaCThIO MPOTPAMMBI SIBJISIETCA MPOCKTHAS JIEATEILHOCTh 00YJarOITUXCS.

Hexawb u 3agaum kypca. [ maBHas 11e1b Kypca — J1aTh ydaluMcs 0a30BO€ MpeECTaBlIeHHE 00 aHATN3e
JAHHBIX M pean3allid OCHOBHBIX METOJIOB aHalM3a JAHHBIX M MAIIMHHOTO OOyueHus Ha s3bike Python,
MMO3HAKOMHUTH C TEPMHUHOJIOTHEH HMCKYCCTBEHHOTO MHTEJUIEKTa M HAYYUTh NMPUMEHSIThH HEKOTOPBIE U3 €ro
METO/IOB JIJIsl PEIICHUS TIPAKTUYECKUX 3a7ad.

3agaum:
Obyuarowue:
e cpopMHPOBATH y YUAIIUXCS CTOCOOHOCTh K AaHAIMTUYECKON U MPOTHOCTUYECKOMN JACSITEIIbHOCTH;
e chopMHpOBaTH y yYaNIUXCS IIEJIOCTHOE CHCTEMHOE MBIIUICHHE, KOTOPOE TIO3BOJIUT WM OIICHHUTH
chOpMUPOBAHHBIM KPYr TIOCTOSSHHBIX HWHTEPECOB M OCYIIECTBUTH OCO3HAHHBIM BBIOOp JanmbHEHIIEH
00pa3zoBaTeIbHON TPACKTOPUH U TPOPECCHOHATHPHOTO CAMOOTIPEICTICHU .
Pazsusarowue:
e pa3BUBaTh 0OPAa3HOE MBIIIJICHUE, KOHCTPYKTOPCKHE CIOCOOHOCTH JIeTeil;
® pa3BUBATh YMEHUE JIOBECTHU PEUICHHE 33/1a4M OT MPOEKTa 0 paboTaroeil MOIEIH.
Bocnumamenvuvie:
® OpraHM30BaTh 3aHITOCTH 0OYYAIOIIUXCSI BO BHEYPOUHOE BPEMS;
® TIPUBUTH TPYAOIIOOHE, aKKypaTHOCTb, CAMOCTOSITENIbHOCTh, OTBETCTBEHHOCTD,
aKTUBHOCTbH, CTPEMJICHUE K JOCTH>KEHUIO BHICOKUX PE3YyIbTATOB.
HeneBasi aynuTopusi Kypca. Yuamuecs 7—9 KiaccoB 001eo0pa3oBaTebHbIX MIKOJ.

Mecto kypca «VICKyCCTBEHHBIM HMHTEIICKT» B y4eOHOM IUIaHE. YPOKH Kypca «VICKycCTBEHHBIH
MHTEJUIEKT» MpoBOJsATCS B 7, 8 m 9 kilaccax B kauecTBe (aKyIbTaTUBHOTO Kypca WM KPYXKKa.

ILleHHOCTHDBIE OPHEHTHPHI COJIEP:KAHUSA U PeaTU3aAUMHU MPOTrPAMMBbI.
CogepxaHue MporpaMMmbl HOCHT MEXKIUCIHUIUIMHAPHBIA XapakTep. EcrecTBeHHBIM 00pazom

BBITJISIIMT €r0  BO3MOXKHAs HWHTErpalust C JAUCHMIUIMHAMU IpeaIMeTHOM obnactu «Marematuka H
uHpopMmaTrKa». Pa3BUTHE JOrMYECKOTO U aJrOPUTMUYECKOTO MBIIUIEHUS, OCYILECTBIIEMOE Ha YPOKaX I10
TUM JMCLUUIUIMHAM, CIYXMT 3a7ade (popMupoBaHHs HEOOXOAMMOM OCHOBBI, Ha KOTOPOHl B AajbHEWIIEM
Oy/IeT OCyIIECTBIIEH NMEePEX0/] K MAIMHHOMY O0Y4EHHUIO Ha CTYIIEHH CPEeTHEro o01ero oopa3oBaHus.

Yepes uCnonb30BaHUE PA3JINYHBIX AATACETOB U aHAIMU3 JAHHBIX CUHTE3UPYIOTCS 3HAHMUS M yMEHUS
yJaluxcs, HoJy4eHHble UMH Ha ypoKax reorpaduu, (pu3nuku, OMOJOTHH U IPYTUX.

HeoTsemniemoif uacTbio MHpOrpamMMbl SBISETCS pealn3alus IPOEKTHOTO MeToja OO0ydeHus.
IIporpaMMoii IpexyCMOTPEHO BBIMOJHEHUE TAKUX HPOEKTOB Kak «CTaTHCTUYECKHMH METOJ aHalu3a
JTaHHBIX», «Pa3nuuyHbple BapHaHThl NPOrPAMMUPOBAHUS  LUKIMYECKOro  anroputMma», «Hauama
nporpammupoBanusi Ha Python». IlpoekTsl 1o cBoeil AWMAAKTUYECKOH CYIIHOCTH HAleJeHbl Ha
¢dbopMupoBaHHE CIIOCOOHOCTEH, MO3BOJAOMIMX 3S(PPEKTUBHO AEHCTBOBATH B pEaJbHON KU3HEHHOU
curyauuu. OOmagas WMH, ydamMecs MOTYT —aJanTHpOBAaTbcs K HM3MEHSIOMIMMCS  YCJIOBUSM,
OpUEHTUPOBAThCSI B Pa3HOOOpa3HBIX CHUTyalMsax, pabotaTh B Komanjae. llpm pabGoTe Hajg mpoekToMm
MOSIBJISICTCSI MCKJIFOUUTENIbHAST BO3MOKHOCTh (DOPMHUPOBAHUS y yYalIUXCs KOMIIETEHTHOCTH pPa3pelIeHHs



po6seM (TIOCKOJIBKY 0053aTeNIbHBIM YCIIOBHEM peaM3alliid METO/Ia MIPOSKTOB B LIKOJIE ABJISIETCS pellIeHUe
yUYalIuMcsi COOCTBEHHBIX MPOOJEM CpPEICTBAMHU TPOEKTA), a TaKKe OCBOCHHE CIOCOOOB JIESTEIBHOCTH,
COCTaBJIIONUX KOMMYHUKATUBHYIO U HH(POPMALIMOHHYIO KOMIIETEHTHOCTH.

Cpoxu peaju3anuu nporpammsl, 3tansl. [IporpamMmma «VcKkyccTBEHHBIN HHTEIIEKT» PAcCUMTaHA HA
OJIVH TOJ 00Y4EHHUS MPOI0JKUTEILHOCTRIO 34 yueOHbIX Haca, 1 yac B Heneno.

®opmbl 3aasaTuid. 1)UuauBuayansueie; 2) Pabota B napax; 3) I'pynmnossie.

Memoodbl opraHu3aly 3aHATHIA: OOBSICHEHWE Ieparora, Oecema, paccka3 Memarora, JAEMOHCTPalus
MyJIbTHME/MA MaTepraja, Opoc METOJ0M TECTHPOBAHUS, MPAKTUYECKUE 3aHATHUS B BUJIE UTPBI, IIPOCKTHAS
JeATeIbHOCTh, COPEBHOBATENbHBIE 31eMeHTH. OCHOBHOUW (OpPMOIl sBIIsETCS KOMOWHUPOBAHHOE 3aHSTHE,
BKJTIOYAIOIIEe B ce0s: OPraHMU3alMOHHBIA MOMEHT, TIOBTOPEHHE MPONHJICHHOTO MaTepualia, BBEJICHUE HOBOTO
MaTepuaa, mojaseaeHne uToroB. O0y4eHne MpOUCXOANUT B BUIE TEOPETUUCCKUX U MPAKTHUECKUX 3aHATHA.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4e0OHOro Kypca

®I'OC ycranaBnuBaeT TpeOOBAHMS K Pe3yabTaTaM OCBOCHUS 00YJaOMMMHUCS OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIEro 00pa30BaHus: TUYHOCTHBIM pe3yiabTaTtaM (Tadsuma 1);
MeTaInpeaMETHBIM pe3yibTaTaM (Tabnuia 2); mpeIMeTHBIM pe3yabTaTaM (Tadmuia 3).
Tab6amnua 1
JInyHOCTHBIE pe3yJIbTAThI

Tpebosanue ®PIrOC! Yem 10CTHraeTcst

JIngHOCTHBIE PEe3yNabTaThl, 00ECIIEYNBAOIINE AN TAIIAIO
00yJaromerocst K M3MEHSIONTUMCS YCIIOBHSIM COIIMATTbHON U
MIPUPOTHOM CPEJIbl: YMEHHE PaCIiO3HABATh KOHKPETHHIE
MIPUMEPHI TIOHATHS TI0 XapaKTEPHBIM MTPU3HAKAM, BBITIOJTHATh
OTIEPAIINH B COOTBETCTBHH C OTIPEACIICHUEM U MPOCTEUIIIUMH
CBOMCTBaMHM MOHATHS, KOHKPETU3UPOBATh MOHITHE MTPUMeEpa-
MU, UCTIOJIb30BaTh MOHSATUE U €r0 CBOMCTBA MPU PEIICHUN
3a/1a4, a TaKXKe OMepUpoBaTh TEPMUHAMHU U MIPEJICTABICHUSIMHU
B 00J1aCTH KOHIICTIIIMU YCTOMUHUBOTO Pa3BUTHS

Pa3nennl

«BBeneHne B MCKYCCTBEHHBIN HHTEIIEKT,
«OcHOBBI porpammupoBanus Ha Pythony,
«AHaM3 JaHHBIX B AJIEKTPOHHBIX TaOIUIIAX)
(MUHUMAJBHBIA BapUaHT yueOHOTO IJIaHa),
«Ananmu3 nanHbix Ha Pythony, «BBenenue B
MantmHHOe oOydeHnre Ha Pythony
(yriryOsieHHBIM BapHaHT y4eOHOTO TIJIaHa)

[leHHOCTH Hay4HOTO MO3HAHUS: Paznenbl «AHaAIU3 JaHHBIX B AJIEKTPOHHBIX

OBJIaJICHHE OCHOBHBIMHU HaBBIKAMM HCCIIEA0BATEILCKOM Tabnumax» (MUHUMAIbHBIN BapHaHT

NESITETPHOCTH, YCTAHOBKA Ha OCMBICJICHHE OIIBITA, y4eOHOTO IJ1aHa),

HaOIIOCHUH, IOCTYIIKOB M CTPEMJICHUE COBEPILICHCTBOBATh «Ananu3 nanHex Ha Pythony», «BBenenue B

MYTH JTOCTHIKEHUS UHIUBHUIYaJIbHOTO M KOJJICKTUBHOTO ManimHHOe oOydeHre Ha Pythony

OJ1aronoJIyuus (yryOsieHHBINM BapHaHT y4eOHOTO TJIaHAa)
Tabauma 2

MeTtanpeaMeTHbIe pe3yJIbTaThI
Tpeoosanue ®I'OC Yem gocTuraercs
YMeHHe caMoCTOSATEIbHO NIAHUPOBATh MYTH JTOCTHKEHUS
1€, B TOM YHCJIE aJIbTEPHATUBHBIC, OCO3HAHHO BHIOUPATh [IpoekTHbIE 3aMaHUs

Haubonee 3¢ppekTUBHBIE CIOCOOBI PELICHUS YUeOHBIX U
M103HABATEJbHBIX 3a/1a4.

YMeHue olicHUBAaTh MMPaBUJIbHOCTDb BBIIIOJIHCHUA y‘le6H0ﬁ Pa3znensl «AHanu3 JaHHBIX B 3JICKTPOHHBIX
3agadu, COOCTBEHHBIE BO3MOYKHOCTH €€ pCHICHU. Ta6J'II/II_IaX)), «AHanu3 JaHHBIX Ha PythOl’l»
YMmenue OMpCACIIAThL NMOHATHS, CO31aBATh O606IJ_ICHI/I$[, Pazgennl «Anamms AAaHHBIX B 3JICKTPOHHBIX
YCTaHAaBJIMBAThL aHAJIOTHUH, I(J'IaCCI/Iq)I/II_II/IpOBaTL, YCTaHaBJIN- Ta6J'II/II_IaX)),

BaThb [IPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH JIOTUUCCKUC «AHanmm3 JaHHBIX Ha PythOIl»

pacCyKACHUs, YMO3AKIHOUCHU A (I/IH,ZLYKTI/IBHLIC, ACAYKTHBHBIC
u 110 aHaJ'IOFI/II/I) " ACJ1aThb BBIBO/JBI.

YMmenue COo3aaBaThb, IPUMCHSATHL U HpCO6pa3OBLIBaTL 3HaKu U Pazgensl «Anamm3 AAaHHBIX B 3JICKTPOHHBIX

CHUMBOJIBI, MOJIETTH ¥ CXEMBI JJIsl PEelIeHUs] y4eOHBIX U Ta0IHIIax ),

MO3HaBaTEIbHBIX 3a7a4. «AHanu3 naHabIX Ha Pythony»
dopmMupoBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH Pa3znenbl «AHanu3 NaHHBIX B JIEKTPOHHBIX
ncnoab3oBanusg MKT (MKT-kommereHImm). Tabnuiax», « AHanu3 AaHHbIX Ha Pythony

! IIpuxa3 Munnpocsemenus Ne287 ot 31 mag 2021 r.




Tao6auna 3

Hpe}IMeTHLIe pe3yjabTarThbl

Tpebosanne PI'OC

Yem gocTuraercs

®opmupoBanue HHHOPMAIIMOHHON M aNTOPUTMUYECKOM
KYJIBTYpBI, POPMHUPOBAHKE TIPEICTABICHUS O KOMITBIOTEPE KaK
YHUBEPCAJIBHOM YCTPOHCTBE 00pabOTKN MH(DOPMAIUH, Pa3BUTHE
OCHOBHBIX HAaBbIKOB M YMEHU HCIOJIb30BAHUS KOMIIBIOTEPHBIX
YCTPOWCTB.

Paznensl
«OcHOBEHI mporpammupoBanus Ha Pythony
«AHanu3 nanabX Ha Pythony»

dopmupoBaHue NpeACcTaBIeHUs 00 OCHOBHBIX U3y4aeMBbIX
HNOHATHUAX (MHpOpMALUSL, aJITOPUTM, MOJIENb) U UX CBOMCTBAX.

Paznennl «AHanu3 JaHHEIX B
AJIEKTPOHHBIX TaOIUIIAX,

«OcHOBEHI porpammupoBanus Ha Pythony
«AHnanu3 nanabX Ha Pythony», «BBenenue
B MalIMHHOE 00y4yeHue Ha Python»

Pa3BuTHe anropuTMHUYECKOT0 MBIIIEHUS, HEOOXOIUMOTO ISt
npodeccnoHaIbHOM JIeSTEIbHOCTH B COBPEMEHHOM OOIIECTBE;
pa3BUTHE YMEHUN COCTABUTh U 3aMUCATh AITOPUTM JUIS
KOHKPETHOTO UCIIOJIHUTENS; (popMUpOBaHUE 3HAHUM 00
AITOPUTMUYECKUX KOHCTPYKIHUSAX, JOTHYECKUX 3HAUCHUSIX U
onepanusix; 3HaKOMCTBO C OJJTHUM M3 SI3bIKOB MPOTPAMMUPOBAHUS
1 OCHOBHBIMH aJITOPUTMUYECKUMU CTPYKTYPAMH — JINHEHHOM,
YCIOBHOW M IUKINYECKOM.

Paznenbl «AHanu3 naHHBIX B
AIIEKTPOHHBIX TAOIUIIAXY,

«AHamu3 nanabiX Ha Python», «OcHOBBI
MAITMHHOTO 0O0Y4YECHHSI»

®dopmupoBaHue yMeHU popManu3ai U CTpyKTypUPOBAHUS
nH(popMaluY, yMEHUS BbIOUPATh CIIOCO0 MPEeCTaBIICHUs JaHHbBIX
B COOTBETCTBUU C TIOCTABJICHHOW 3a7aueii (TaOJIUIIbI, CXEMBI,
rpaduKy, TMarpaMMbl) ¢ UCIOJIb30BAaHUEM COOTBETCTBYIOIIUX
MIPOTPAMMHBIX CPEJCTB 0OPAOOTKHU JaHHBIX

Pa3nenbr «OCHOBBI MPOrpaMMHpPOBAHUS HA
Python», « AHanu3 TaHHBIX B
AJIEKTPOHHBIX TAOJIUIIAXY,

«Anamm3 nanHbix Ha Pythony, «BBenenue
B MamnHHOE 0OydeHue Ha Python»

dopMHpoBaHNE HABBIKOB M YMEHU 0€3011acHOTO 1
11e7IeCO00Pa3HOTO MOBEACHUS MTPH pabOTE C KOMITBIOTEPHBIMH
nporpaMMamu U B cetd IHTepHeT, ymeHusi coOII0AaTh HOPMBbI
nH(OPMALIMOHHON ATUKU U MpaBa

Paznen «BBeneHue B HICKYCCTBEHHBIM
HHTEILIEKT»




Y4eOHO-TEMATHYCCKHUH TJIAH

YrinyOneHHbIH BapyHaHT yueOHOTO IJIaHa.

IlepBoli ONMOJHUTEIBPHOW ILEJNBI0 U3YYEHMs PACIIMPEHHOIO Kypca SBIETCS JIOCTHKEHUE
OOJIBIIMHCTBOM YYalllUXCS MOBBIIMIEHHOTO (TMPOAYKTUBHOTO) YPOBHS OCBOCHHs y4eOHOro MaTepHaia.
VYueOHuKH [UIs ypOoBHS 7—9 KilacCOB 00€CTIEUMBAIOT HEOOXOAMMBIH Ul 3TOTO Y4eOHBIH U TUIAKTUIECKUI
Marepuaid. BTopoill AOMOJHUTENBHON LENbI0 M3YyYEHHUS PACIIMPEHHOIO Kypca SBISETCS IOATOTOBKA
yyalxcs K oJUMIIMaiaM, KOHKypcaM B 00JIaCTH aHajdu3a JaHHbBIX U MAIIMHHOTO O0y4YeHHUs.

JlonomHUTENbHOE Yy4eOHOE BpeMsi B OCHOBHOM OTAAeTCs IMpakTHUecKoi pabore. Bce 3amanus

BBIIIOJIHAKOTCA BO BPEM YPOKOB IO PYKOBOJACTBOM YUUTCIIA.

TemaTnuyeckoe NJIaHNPOBaHUeE € ONpe/ieJIeHHEeM OCHOBHBIX BU/I0B Y4eOHOM J1eATeJIbHOCTH
«HMcKyccTBeHHBIH MHTEJIeKT» (YIIyO1eHHbIH)

Pasnen 1. BBenenne B HCKYCCTBEHHBbI HHTE/LIEKT (2 4)
VYyamuecs 10KHBI 3HATh TOHITHE HHOOPMAIIHH, Pa3TUINe MEXIAY TOHATUAMU «HHPOPMAITUI», «TaHHBICY.

VYyamuecs 10JKHbI YMETh:
® [PUBOAUTH MPUMEPHI MH(POPMAIIMOHHBIX MPOILIECCOB B MIPHUPOJIE, OOIIECTBE, TEXHUUECKUX CUCTEMAX;
® CTPYKTYpUpPOBaTh UH(POPMAIUIO, BBIIEISITh OCHOBHBIE TIOHATHUS M B3aUMOCBSI3U MEX/1y HUMHU.

Paznen 2. OcnoBbl nporpammupoBanus Ha Python (13 4)
VYuyamuecs T0JKHBI 3HATh:

®  [IOHATHS «AITOPUTMY, «HCIIOTHHUTEIbY, «CHCTEMa KOMaH,I UCIIOJTHUTEIIS»;
®  OCHOBHBIC AITOPUTMHUCCKUE CTPYKTYPBI: CICIOBAHNE, BETBICHHE, IIHKIT,
®  pcaM3aIMI0 OCHOBHBIX AITOPUTMHYCCKUX CTPYKTYP B BBIOPAHHOM SI3BIKE MPOTPAMMHUPOBAHUSI.
VYyamuecs 10/DKHBI YMETh:
®  COCTABJIATH AITOPUTMBI JIJISl PEIICHUS MPOCTHIX 3a/1a4 B CIIOBECHOM (popMe, Ha aTOPUTMUICCKOM SI3BIKE
Y Ha BBIOPAHHOM SI3bIKE TPOTPAMMHUPOBAHUS;
®  BBIINOJIHATH TPACCUPOBKY AITOPUTMA;
® [IPOrpaMMHPOBATh HECJIOXHBIC JIMHCWHBIC, PA3BETBISIONIMECS U IMKIMYSCKHUE alTOPUTMBI Ha
BBIOPAHHOM SI3BIKE POTrPAMMHPOBAHHUSL.

Pa3nen 3. Ananu3 ganubix Ha Python (10 4)

VYuamuecs J0JKHBI 3HATh:

® T[IOHATHUS «MOJIENbY, «MH(POPMALMOHHAS MOJEINbY, «MaTeMaTH4YecKas MOJEIb», «IaHHBIE», «OOJbIINe
TaHHBIE», «CTATUCTHKAY», «OMHCATEIbHAsI CTATHCTHKAY,
® STanbl pa3paboTKH M UCCIIEIOBAHUS KOMITBIOTEPHON MaTeMaTHYECKOH MOJIEIIH.
VYuamuecs 10JKHbI YMETh:
® peaTM30BBIBATH BHIYMCIICHHS OMUCATENILHON CTATUCTUKY;
® CTPOUTH M UCCIIEA0BATh MPOCThIE KOMITBIOTEPHBIE MHPOPMALIMOHHBIE MOJIEIIH.
Pazgen 4. Beenenune B MamnHHoe o0yuenue Ha Python (9 u)

VYyaiuecs J0/KHBI 3HATh:

® KJ'IaCCI/I(l)I/IKaI_II/IIO METOJ0B MAallTMHHOT'O O6y‘leHI/I${;
® OCHOBHBIC aJITOPUTMBI 06yquH;1 C YUHUTCJIEM .
VYyanuecs J0KHBI YMCTh:

® CO3IaBaTh PErpe€CCUOHHBIC MOJCIIN,

® BLIIIOJHATh IPOTHO3UPOBAHKE.



Coaepikanue Kypca

B sToM pa3zzpene comepKHUTCS TEMAaTUUECKOE IJIAHUPOBAHUE U NIEPEUYEHb IIJIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHUSI IPOrpaMMbl (UTOrOB M3y4EHMs OTAEIbHbIX TeM). [IpuBoxsdTcs 1Ba BapuaHTa IUIAHUPOBAHUS
3anaTuil. [lepBelii BapuaHT pacCUUTaH HA MUHUMAJIbHBIA y4eOHbIN TutaH. Bropoil BapumaHT paccumTaH Ha
paciupeHHbId yIeOHBIH TIaH.

[lepBoii JOMOJHUTENBHOW LEIBI0O M3YYEHUs PACIIMPEHHOIO Kypca SABJSIETCS JIOCTHKEHHUE
OOJIBIIMHCTBOM YYAIIUXCS TOBBIIMIEHHOTO (MIPOAYKTHBHOTO) YPOBHS OCBOCHHMS Y4eOHOro MaTepHaia.
VYuaeOHuKH YpoBHS JIs 7-9 KiaccoB o0ecTiedrBa0T HEOOXOAUMBIA IS 3TOTO y4eOHBIH U AUIAKTHUECKHU
Marepuai.

Bropoii nonosHUTENbHOMN LENbl0 U3yYEHHUs PACIIMPEHHOTO Kypca sBJSETCS NOArOTOBKA yJalluxcs K
OJINMITMAJaM, KOHKypcaM B 00JacTH aHaIM3a JaHHBIX U MAIIMHHOTO O0Y4EHHUS.

JlononHuTenbHOE y4yeOHOE BpeMsi B pacHIMPEHHOM BapHaHTE Kypca B OCHOBHOM OTJAETCS
npakTuueckoi padote. [Ipu pacmmpeHHoM BapuaHTe yd4eOHOTO TuIaHa OoJbIasi 4acTh (WJIM BCE) 3aJaHUM
MO>KET BBIIOJHATHCS BO BPEMS YPOKOB 101 PYKOBOJICTBOM YUUTEIIS.

[lepeueHr mIaHUPYEMBIX pE3yJbTaTOB OCBOEHHUS MPOrPAMMBI  SIBISETCS €IWHBIM Kak JUIs
MUHUMAJbHOTO, TaK W s YIJyOJIeHHOro BapHaHTa Yy4eOHOro TIUIaHUpOBaHUA. Paznuuue T0JKHO
MPOSIBUTHCSI B CTENEHU TIJIyOMHBI M KayecTBAa OCBOCHMSI TEOPETHMUECKOTO MarepHuaja W IOJTYYEHHBIX
MPaKTUYECKUX HABBIKOB.



TemaTn4yeckoe NJIaHNPOBaHHUe
Yriay0neHHbl BapMaHT y4eOHOI0 IJI1aHA

Ne Tema KoanuectBo
4acoB
BBeeHne B MCKYCCTBEHHBIH HHTENIEKT
1 BBenieHne B HCKYCCTBEHHBIN MHTEIJIEKT 1
2 | Ponb HCKyCCTBEHHOTO MHTEJUICKTA B )KU3HU YEIIOBEKA: STHKA M PETYIHMPOBAHUN 1
Hroro no paszaeny
OcHoBbl nporpammuposBanus Ha Python
3 | Anroputmsl u ucriosHUTEIH. CrIOCOOBI 3aMMCH alrOPUTMOB 1
4 | Obmme cBeaeHus O s3bIKE MporpammupoBanus Python 1
5 | Opranu3zaiust BBOJa ¥ BBIBOJIa JAHHBIX 1
6 | AnropuTMuYecKasi KOHCTPYKIIHSI «CIICTOBAHUE) 1
7 | I[IporpaMMupoBaHN€ JUHEWHBIX aITOPUTMOB 1
8 | AnroputrmMuvecKkasi KOHCTPYKIHS «BETBIICHHE 1
9 | Ilonnas dhopma BETBICHUS 1
10 | IlporpaMMupoBaHHEe Pa3BETRISIONINXCS AJITOPUTMOB. Y CIIOBHBIH OTIepaTop 1
11 | IlpocTeie U cocTaBHbIE YCIOBUS 1
12 | AnropuTMHuYecKas KOHCTPYKIHS «IIOBTOpeHHe». [IporpaMmmupoBaHue IUKIIOB ¢ 1
3aJJaHHBIM YCJIOBHEM TIPOJIOJKEHUS PaOOTHI
13 | [IporpammupoBaHre IMKIIOB C 3aJAHHBIM YHCIIOM TIOBTOPEHHIHA 1
14 | Ilpoekt «Pa3nuyHbIe BapHaHTHl IPOTPAMMHUPOBAHHS ITUKIHYECKOTO AJITOPHTMAY 1
15 | [Ipoekt «Hauana mporpaMMupOBaHUs» 1
HToro no pazaeny 13
AHajn3 naHHbiX Ha Python
16 | Hayka o gannbiX. CTpYKTYpbl JaHHBIX 1
17 | Pabora co criuckamu Python 1
18 | bubnuoteku Python. bubnuotekxa Pandas 1
19 | Crpykrypsl nanHbix B Pandas 1
20 | Crpykrypa gannsix Dataframe 1
21 | ba3oBble omnepanuu ¢ HAbOpaMH TaHHBIX 1
22 | OnucarenpHasi CTaTUCTHUKA 1
23 | Busyanu3zanus 1aHHBIX 1
24 | Tlpoekt «MccnenoBanue gaHHbIX». Yactp 1 1
25 | TIpoekr «MccnenoBanue maHHBIX». YacTh 2 1
Hroro no pazneny 10
BBenenue B mammmHHoe o0yyenune Ha Python
26 | [lonsTe ¥ BUIBI MAIIIMHHOTO OOyYEHUS 1
27 | Ananu3 ¥ BU3yanu3alus JaHHbIX Ha Python (moBTOpeHue) 1
28 | bubaMoTeKN MAIIMHHOTO 00yUYEHHUS 1
29 | Jluneiinas perpeccus 1
30 | Henuuelinble 3aBUCUMOCTH 1
31 | Knaccuduxanus. Jloructuueckas perpeccus 1
32 | JepeBbs pemenuid. Yacts 1 1
33 | HepeBbs pemenuii. Yacts 2 1
34 | Ilpoext «Pemenue 3a1aun KIacCUPpUKALIAN) 1
Hroro no pazneny 9
UTOI'O 34




Opraﬂmaunom{o-nenaromqecxne yciaoBus peajindaliui Kypca

Jlnist peanu3anuu Kypca Ha OCHOBE IIPOTPaMMBbl HEOO0X0IMMO HAJIMYHE CIEAYIOINX KOMIOHEHTOB:
® KOMIIBIOTEPHI, PACIOJI0KEHHBIE B KOMIIBIOTEPHOM KJIacCe M KOMITBIOTEPHOE pabodee MECTO YUHUTEIIS,
MOJIKIIIOUYEHHBIE K ceTh HTepHeT, MpoeKIHOHHOE 000pyI0BaHKE;
TUTIOBOE MIPOTPaMMHOE OOecIIieueHIe, IPUMEHsIeMOe 00IIe00pa30BaTeIbHBIMU OPTraHU3AIHSIMH;
uHTEerpupoBaHHas cpena pazpadotku (IDE) mis Python;
Jupyter Notebooks.

(I)OpMI)I aTTeCTallumn

Pasgenbl mpeanosiararoT BBIIOJHEHHME M 3alIUTy INPOEKTOB. [IpOEKTHI MO CBOEM AHMIAKTHYECKOU
CYIITHOCTH HaIleJdeHbl Ha (HOPMHUPOBAHHME CIIOCOOHOCTEH, MO3BOJISIONIMX A(D(PEKTUBHO IEHCTBOBATH B
peasibHOM KU3HEHHOW curyauuu. OOnazas MMM, ydalldecss MOTYT aJalTUPOBAThCS K HM3MEHSIOIIUMCS
YCIIOBUSIM, OPUEHTHPOBATHCS B pa3HOOOPa3HBIX CUTYalUsIX, pad0TaTh B KOMaH/E.

[Ipu pabote Hag TPOEKTOM MOABIIAETCS UCKIIOUUTEIbHAS BOZMOKHOCTh (POPMUPOBAHUSA Y yUaIIUXCS
KOMIIETEHTHOCTH pa3pelieHusi npoOsieM (IMOCKOJbKY 0053aTelbHbIM YCIOBUEM pealu3aliy METo/a
MIPOEKTOB B IIKOJIE SBJIETCS PEIIEHUE y4yallMMCsl COOCTBEHHBIX MPOOJIEM CpeACTBAMU MPOEKTA), a TAKKE
OCBOEHHE CIOCOOOB  JESATENIbHOCTH, COCTABISIONIMX KOMMYHHKAaTUBHYIO M HH(POPMAIMOHHYIO
KOMIIETEHTHOCTH.

Kaxxaplit mpoekT npeanosaraer noiydeHrne Kakoro-imbo npoaykra. B mpeanmaraeMbIx mpoekTax 3To
MIPOTrPaMMHBIN IPOAYKT, PEIIAOIINNA Ty UM UHYIO 33]1a4y.

Taxue mpoekthl kak «MccrmenoBanue maHHbIX», «Python mms Data Science», «Pemenne 3amaum
KJIaCCU(UKALIUN SBISIOTCA MEXKIPEIMETHBIMU, B OTJINYUE OT MOHOMPOEKTOB, YACTUYHO BBHITIOJIHSIOTCS BO
BHEYPOYHOE BpeMS U 0] PYKOBOJCTBOM HECKOJIBKUX CIEIUAINCTOB B PAa3IMUYHbIX 00JacTsaX 3HaHUs. Takue
MPOEKTHl TPeOYIOT OuYeHb KBATH(PHUIIMPOBAHHONW KOOPIMHAIMU CO CTOPOHBI CHEIHATUCTOB U CIaKEHHOU
paboThl MHOTHX TBOPYECKHX Tpynn. MexXnpeaMeTHble MPOEeKTbl MOTYT ObITh Kak HeOOJIbLUINMH,
3aTparuBarolIMMHU ABa-TPH MpeIMeTa, TaK U HallPaBJIIEHHBIMU Ha pEIIeHHE IOCTATOYHO CIIOXKHBIX MPOOiIeM,
TpeOYIOIINX COJIepKaTeIbHON HHTETpallii MHOTUX 00JiacTeil 3HaHUSI.

HNHTepHET pecypcebl:

https://fgosreestr.ru/uploads/files/c4a0ba379fa49b86b6bcc365a7050f7¢c.pdf?ysclid=In86jnyzao310050138
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