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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma kypca «MCKycCTBEHHBIM MHTEUIEKT» COCTaBieHa g 7—9 KilaccoB B
cootBercTBUU ¢ TpeboBanusiMu DI'OC  ocHoBHOro obmero obpa3oBanus  (TpuKa3s
Munnpocsenienus Ne 287 ot 31 mas 2021 r.), ¢ yueToM NpeeMCTBEHHOCTH MPOrpaMM HayaibHOTO,
OCHOBHOTO W cpegHero oOmero oOpasoBanus. IlporpamMma mpenHasHaueHa A HPONOJIKECHHUS
00y4eHHs OCHOBAM MCKYCCTBEHHOTO MHTEIUICKTa M OPHEHTUPOBAHA HA aHAIN3 JAHHBIX, BBEJICHUE B
MalmHHOe 00y4yeHue Ha 6a30BOM ypOBHE. 3a MOCIEAHUE JECATUIICTHS BO MHOTHUX O0JIACTAX HAYKH
U WHAYCTPUHM CTaJM HaKaIuIUBaThcs OONbIIME OOBEMBI JMAHHBIX, @ TAKXKe CTajll pPa3BHBATHCS
METOABl MAIIMHHOTO OOydYeHUs, TIO3BOJIIIONINE W3BJICKATh W3 OTUX JAHHBIX 3HAHUSA U
SKOHOMMYECKYIO MOJIB3Y.

Jns 6a30BOTO ypOBHS TPOrPaMMOM MPETyCMOTPEH MPONEACBTUUCCKAN pasziesl aHaIu3a
JaHHBIX B DJJEKTPOHHBIX Ta0NMIIaX, a TaKXKe OCHOBHI MporpaMMmupoBanus Ha Python, anamus
naHHbelx Ha Python. OcHoBomonararomieii TemMoi SBIsieTCSl BBEACHHE B IMPOTPaMMHPOBAHHE Ha
Python. CdopMupoBaHHbIe y ydaluxcs 3HAHUS U yMEHHsS B OOJAcTH MPOrPaMMHUPOBAHHS Ha
Python Oymyt B nanpHEWIIeM WCIONB30BaHBl MPU HM3YYEHUM aHAIM3a JaHHBIX Ha CTYICHH
OCHOBHOTO o00mmero oOpa3oBaHWS W MAlIMHHOTO OOYYCHHsI Ha CTYIIEHH CPEIHEro OOIIero
oOpaszoBanus. Data Science — omHa M3 caMbIX MPOTPECCHBHBIX OONACTEH B MPOrpaMMHUPOBAHHUU
ceroniHs, a Python — camblil momyJisipHBIA U pacIpOCTPAaHEHHBIN SA3bIK, UCTIONB3YEMBIN JIJISI aHAIN3a
naHHbIX. He ynuBUTENbHO, YTO JBE 3TH OOJAcCTU 3HAHUM aKTUBHO HM3y4dalOTCSd M MPUMEHSIOTCA
CHEIHUAIMCTaMU Ui MIOCTPOSHUS MPEIUKTUBHBIX MOJENEH, BU3yaau3aluu U paboThl ¢ TaHHBIMH.
Kypc mo3BoiuT yqanmmcsi OCBOUTh OCHOBHBIE HHCTPYMEHTHI PaOOTHI U MPUCTYMHUTD K MIOCTPOSHUIO
Mojeneil u pabore ¢ JaHHBIMH. B Xome ocBoeHusi ydyeOHOro maTepuaina Kypca y ydamuxcs
dbopMupyeTcsi yCTOHYMBBI HMHTEpEC K HW3YYCHHIO aHHOW TEeMbl W 3aKjaabIBaeTcs Oasza s
NPOJIOJDKCHHUS WM3YYCHHS METOJOB MAIIMHHOTO OOYYEeHHsT Ha CTYNEHH CpeIHero OOIIero
o0Opa3oBaHuUsl.

[IporpamMma pa3paboTaHa B COOTBETCTBUU C OJHUM M3 JUJAKTUYECKHUX MPUHLUIIOB —
NPUHLUIOM TpeeMcTBeHHOCTH. CopepxaHHe TMporpaMMmbl HAXOAUTCS B TECHOM CBSI3U C
MaTepuajoM s HadaldbHOro oO0miero oOpa3oBaHHs, a TakkKe SBISETCS HEOOXOTUMBIM s
MOCTEAYIONIEr0 M3Y4YeHHs] Ha CTYNEHH CpeJHero oOmiero oOpa3oBaHHs. DTO — IUHUS S3bIKa
nporpamMmmupoBanus Python, ocBoeHHE KOTOpOTO HauWHAETCS B OCHOBHOM IIKOJIE, U CKBO3HAs
JMHUS MAIIMHHOTO OOy4YeHUs, OCBOCHHE KOTOPOT0 HAUMHAETCS Ha MPOIEAECBTUYECKOM YPOBHE B
HayvaJIbHOM U OCHOBHOM LIIKOJIE M MIPOJOIDKACTCS J1ajiee B CPEIHEN IIKOIIE.

K 3aBepmieHnro 0oOyd4eHHss 1O TpOTpaMMe ydalluecs IOJDKHBI IOHMMATh AaKTyaJIbHOCTH
aHamM3a MaHHBIX, €r0 OCHOBHBIE O00JAacTH TPUMEHEHUS W METOABl peanu3aunuu. lIporpamma
MpeanoaraeT, 4To y ydammxcs OyaeT copMHpOBAaHO IICJIOCTHOE MpeCcTaBieHHE 00 aHaau3e
JTaHHBIX, pealli3allii METOI0OB aHallu3a JaHHbIX Ha si3bike Python, ero cdepax npumeneHusl.

JauHblif Kypc omupaeTcs Ha (QyHIAMEHTAlbHBIE AUAAKTHUYECKHE NPUHLMUIBI, TaKue Kak
MPAKTHUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh U JOCTYIHOCTb, IIEIOCTHOCTh U HEMPEpPHIBHOCTH, a
TakKe WHHOBAIIMOHHBIE METOABl MPOOJIEMHO-PAa3BUBAIONIETO U CMEIIAHHOTO OOyYeHHS,
POTPAMMHO-TIPOEKTHOTO M HCCIIEIOBAaTEIbCKOTO TOAXOMOB. B KOHIE KaXAoro ypoka
NPUCYTCTBYIOT BOMPOCHI W 3a/aHUsl, MHOTHE W3 KOTOPHIX OPHEHTHPOBAHBI HA KOJUIEKTUBHOE
00CyXK/IeHUE, TUCKYCCUH, BEIPAOOTKY KOJIJICKTHBHOTO MHEHHUSI.

Oco0oe MecTo B peanu3alud MPOrpaMMbl OTBOJUTCS BUICOJEKLIMAM, OHJIAWH-pecypcam,
TpeHaxkepaMm. Bce 3T0 co3naer HeoOXoAauMble yCIoBHs A (OPMUPOBAHHSI CAMOCTOATEIHLHOCTH B
IUTAHUPOBAHUM  y4eOHOM JEATENbHOCTH, B OpraHU3aluud Y4eOHOro COTpPYJHUYECTBA, B
pacmpesieieHuy poJied TpHU pelleHuH Y4YeOHbIX 3amad u mpobieM. HeoThemiemol YacThio
MPOTPaMMBI SIBJISIETCS TPOSKTHAS JAESITEIbHOCTh O0yYaOIUXCS.



N3ydenne pa3nuyHbIX ACHEKTOB aHAlW3a JAaHHBIX IO3BOJUT C(POPMUPOBATH y ydaluxcs
CHOCOOHOCTh K AQHAJUTMYECKOW U NPOTHOCTHYECKOH nesTenpHOCTH. [loMCK OTBETOB Ha
poOJIeMHbIE BONIPOCHI, pellieHue MPOOIEMHBIX U HCCIe10BaTEeIbCKUX 3a/laHUI, HHTErPUPOBAHHBIX
B COJIepKaHUeE, HAIIPABICHO Ha (DOPMUPOBAHHE y YHALIHXCS LEIOCTHOIO CUCTEMHOIO MBIIIJICHUS,
KOTOPOE MO3BOJHUT MM OLEHHUTH C(HOPMUPOBAHHBIN KPYT MOCTOSIHHBIX WHTEPECOB M OCYIIECTBHUTH
OCO3HAHHBIM BBIOOp JanbHEHmIell 00pa30BaTENbHOW TPACKTOPHH M NPOPECCHOHATHLHOTO
CaMOOIIPEICICHHUS.

Less u 3axaun Kypca. ['1aBHas nenb Kypca — JaTh ydyalumcs 6a30Boe IpeAcTaBiIeHue 00
aHalu3e [JaHHBIX M pealu3allil OCHOBHBIX METOJOB aHalu3a JaHHbIX Ha sA3blke Python,
MIO3HAKOMUTb C TEPMUHOJIOTHUEN NCKYCCTBEHHOIO MHTEJUIEKTA U HAYYUTh IPUMEHITh HEKOTOPBIE U3
€ro METOJOB JUIsl pELICHMsI IPAaKTUYECKUX 3a/1a4.

LeneBas aynuropus Kypca. Yuamnmuecs 7—9 kinaccoB o0I1eo0pa3oBaTeIbHBIX MIKOIM.

Mecto Kypca «VICKyCCTBEHHBI UWHTEUIEKT» B Yy4eOHOM IulaHe. YPOKH Kypca
«VICKyCCTBEHHBIM MHTEIEKT» MOTYT HMpPOBOAMTHCA B 7, 8 M 9 Kiaccax B KauecTBE BHEYPOUHOM
JeATETLHOCTH (BO3MOXKHAsI popMa: KPYHKOK).

IleHHOCTHBIC OPHEHTHPBI COACPKAHUSA M PeATU3aALNHU NPOTPAMMbI

ConeprkaHue IporpaMMbl HOCUT MEXAMCLUIUIMHAPHBINA Xapaktep. EcrecTBeHHBIM 00pa3om
BBITJIATUT €0 BO3MOXHAsl MHTErpalus ¢ JTUCHMIIMHAMU MpeAMeTHOW obsacTh «MaremaTtuka u
uHpopMaTuKa». Pa3BUTHE JOrMYECKOr0 M AITOPUTMUYECKOrO MBIIUICHHUS, OCYLIECTBIsIEeMOE Ha
ypOKax Mo 3TUM AMCLUUIUIMHAM, CIIY>KUT 3a7a4ye (popMUpOBaHUS HEOOXOAMMOI OCHOBBI, HAa KOTOPOU
B JajipHEelIIeM OyJeT OCYIIECTBJIEH NEPEeXOoJ K MallMHHOMY OOyUYEHHIO Ha CTYNEHH CPEIHEro
o01ero o6pa3oBaHusl.

Yepes mcnosb30BaHUE PANIMYHBIX NAaTACETOB M AHAIW3 JAHHBIX CUHTE3UPYIOTCS 3HAHUA U
YMEHHUS y4aluxcs, MoJy4eHHbIe MU Ha ypoKax reorpaguu, Gu3uku, OMOJIOTHH U IPYTHX.

HeorbemiemMoil 4acThio MPOrpaMMBbl SIBISIETCA peaju3alys MPOSKTHOrO MeToAa OoOyueHHs.
ITporpaMMoil IpelyCMOTPEHO BBINOJIHEHHE TAKUX NMPOEKTOB KaK «CTaTUCTUYECKUI METOJ aHaIn3a
JaHHBIX», «Pa3auuHble BapHaHThl NPOrPAaMMHPOBAHUS LUKIMYECKOro anropurMmay», «Hauana
nporpammupoBanusi Ha Python». [IpoekTel 1o cBoel NUAAKTHYECKOW CYIIHOCTH HAllEJEeHBI Ha
¢dbopmHpoBaHUE CIIOCOOHOCTEH, MO3BOIAIOMNX 3()(PEKTUBHO NEHCTBOBATh B PEANbHOM KU3HEHHOH
curyaruu. OOnamass MMM, ydaliuecs MOTYT aJalTHPOBAThCA K W3MEHSIONIMMCS yCIIOBHSM,
OpPUEHTUPOBATHCS B pa3HOOOPA3HbIX CUTyalLlUsAX, paboTaTh B KOMaH/IE.

ITpu pabore Hax MPOEKTOM MOSBISAETCS UCKIOYMTENbHAs BO3MOXKHOCTb (POPMHUPOBAHUS Y
yUYaIUXCsl KOMIIETEHTHOCTH paspelieHus npolneM (IIOCKOJNbKY O00s3aTelbHBIM  yCIOBHEM
peanu3ali MeTo/a MPOEKTOB B IIKOJE SBISIETCS pEIIEHHE y4yalluMcsi COOCTBEHHBIX MpoOieM
CpeICTBAMU IMpPOEKTa), a TaKXe OCBOCHHUE CIOCOOOB  JIEATENIBHOCTH, COCTABISAIOLIMX
KOMMYHHUKATHBHYIO U HH(OPMAIIMOHHYIO KOMIIETEHTHOCTH.



COJEPKAHUE KYPCA

Kypc cocrout u3 Tpex pasnesnos:

- BBenenue B HCKyCCTBEHHBIN HHTEIJICKT.
- AHanu3 JaHHBIX B QJIEKTPOHHBIX TaOJIUIAX.

- OcHOBBI s13bIKa IporpaMmupoBanus Python.
B Tabnuie npuBeieHO KpaTHOE COAEPKAHUE 3aHATHH.

HaumenoBanune teMbl

Kpatkoe conepxanue

BBenenne B MCKyCCTBeHHBIH MHTEJIEKT (1

uac)

1

BBenenue B HCKyCCTBEHHBIN
WHTEJUIEKT ¥ MAallIMHHOE 00y4YeHune

[Iporuo3upoBanue, aHanu3, o0ydeHue, JaHHbIE,
MIPU3HAKH, AJITOPUTM, UCKYCCTBEHHBIM MHTEIIJICKT,
MalInHHOE 00yUYeHue

AHaJIM3 JaHHBIX B YJIEKTPOHHBIX Ta0JIHIAX

(5 uacoe)

2 Hayxka o nannasix. bonpmme nansaeie. | Hayka o maHHBIX, mpodeccuu B 00JaCTH HAYKH O
OnucatenbHas CTaTUCTHKA. JAHHBIX, TAHHBIC ¥ OOJIBIITNE TaHHBIE, METOIbI
TabnuuHble 1aHHbIE paboThI C JaHHBIMH.

TabnuuHble TaHHBIE, METOIBI PAOOTHI C TAOTHYHBIMH
JTaHHBIMU, 0230BbI€ MHCTPYMEHTHI TA0JIUYHOTO
npoueccopa Excel, cbop u oborarieHne qJaHHBIX

3 OO0paboTka TaHHBIX CPEACTBAMU CraTucTrueckue MmoKazareian, Mepbl IEHTpaIbHON
ANEKTPOHHON TaOIUIIBI TEHJCHIINH, BCTPOEHHBIE (DYHKIUN ZCIIET(),

=CYMM(), =CP3HAY(), =MAKC(), =MUNH(),
=MOJA(), =MEJIMAHA()

4 OO6paboTtka naHHbIX. [lepBUUHbBII [lepBu4HBI aHANH3 TAHHBIX, 3TAIBI PAOOTHI C
aHanu3 NaHHBIMY, BeTpoeHHble Gpynknun =CUETECJIIH(),

=CUYETECJIUMH(), =CP3HAUECJIN(),
=CP3HAYECJIMMH(), =CYMMECIIN(),
=CYMMECJIMMH()

5 Busyanuszanuus naHHbIX. Busyanuszanus 1aHHbIX, BU3YaJIbHBIA aHAJIU3
CraTucTUuecKuil aHaau3 JaHHBIX. JTAHHBIX, TpaQuKU, JUArpaMMBbl, THCTOTPAMMBI,
KoppensiuonHslii ananus. KOHCTPYKTOp U1 paboThI C AUarpaMMaMU U UX
JIMHEWHBIN perpecCHOHHBIN aHamu3 | popMaTHpoBaHHE.

CraTucTHUeCKHii aHAIHU3 TaHHBIX, BU3yaJIU3allHs
JAHHBIX C TOMOLIBIO AMAarpamMMbl pa3dpoca u pacueTa
KoaddulmeHTa Koppensuuu, Ko3pPuirueHTt
koppemsiuuu [Tupcon. [locTpoenne MaremaTnaeckon
MOJIETU IMHEHHOW (TTapHOi1) 3aBUCUMOCTH U €€
UHTEpIIpEeTaLNs

6 [Tpoekt «CTaTHCTUYECKUN METOT [TonsTust paznena « AHanu3 JaHHBIX B 3JIEKTPOHHBIX

aHaJIn3a JaHHBIX»

Ta0IAIAX)

OcHoBbl A3b1Ka NporpammupoBanust Python (10 uacos)

7

ANTOPUTMBI M UCTIOTHUTEIIH.
CrniocoOsl 3anucu aaropuTMoB

Hcnonnaurens, anroputM. CriocoOs! 3anucu
QJITOPUTMOB: CJIOBECHBIN, TOCTPOYHBIN, OJIOK-CXeMa,
nporpamma. JInHelHbIi, pa3BEeTBISIOIINICS U
LIUKJIAYECKUI aJITOPUTMBI




POrPaMMHUPOBAHUSD)

8 OO0mue cBeAeHUS O SI3bIKEe Ucrtopus s3p1ka Python, kommunupyemsie u
nporpammupoBanus Python. MHTEPIPETUPYEMBIE S3bIKH, TOCTOUHCTBA U
Opranu3zanus BBOJa U BbIBOJIA Henocratku Python. [TonaTHe NaHHBIX, THITEI
JTAHHBIX JIAHHBIX: 1IeJIble, BEIIECTBEHHbIE  CTPOKOBBIE.

[TonsiTHE IEpEMEHHOM, pa3HUILA MEXTY IIEPEMEHHOMN
1 KoHCcTaHTO. DyHKIMs print(), mpaBuia ee
ucnosbp30BaHus. OMmKOKY IPU UCIIOJIb30BaHUN
¢bynkiuu print() Tunsr nanxeix: int, float, str.
[IpuBeneHre TUIIOB ¢ TOMOUIBIO COOTBETCTBYIOIINX
bynxkuuit (int(), float(), str()). @ynxmus type().
Oneparop npucBauBanus. [IpaBuna uMeHoBaHUs
nepeMmeHHbIX. OyHKk1us input(), mpaBuiIa ee
ucnosab3oBaHus. Heo6xoaumocTs npuBeieHus
LIEJIOUMCIIEHHBIX JaHHBIX K THUITy int IOcie BBOJA.

9 Opranu3zanus BBOAa U BbIBOJA @ymnkius print(), IpaBuiIa €€ UCIOIb30BAHMUS.

JTAHHBIX Ommbku pu Kcnojib3oBaHuu GyHKIMH print() Turbr
nanabIxX: int, float, str. [IpuBeneHue TUIIOB C
MTOMOIIIBIO COOTBETCTBYIOMMX (DyHKIHH (int(),
float(), str()). @ynkmus type(). Onepatop
npucBauBaHusl. [IpaBuia HMEHOBaHUS IEPEMEHHBIX.
@yukius input(), mpaBuiia ee UCIOIb30BAHUS.
Heo6xonumocTs npuBeAeHUS LETOYNCICHHbBIX
JaHHBIX K TUITY int Mociie BBOJA.

10 AnropurMuyeckas KOHCTPYKLHUS Turer nanseix B Python, apudmernueckue
«cnenoBaHuey. [lporpaMMupoBanue | oneparopsl, AEHCTBHS ¢ HEPEMEHHBIMU. AJITOPUTM,
JMHEHHBIX aJTOPUTMOB BU/IbI QJITOPUTMOB, OCOOEHHOCTH JIMHEWHOTO

aJIropuTMa, O0K-cxema. biok-cxema nHeitHoro
anroputma. [IporpaMmupoBaHue TUHEMHBIX
aJITOPUTMOB, apU(pMeTHIECKHe ONepaTopshl,
IIEPEMEHHBIE.

11 AJropuTMHAYECKast KOHCTPYKIIMS PazBeTBnsronuiicst anroputm, 0J0K-cxema
«BETBJICHHUE. BETBJICHUS, ONIEPATOPHI CPABHEHUS. Y CIIOBHBIE
[ToHast hopma BETBICHUS. oneparopsl if, if-else, mpaBua 3anmMcH yCIOBHBIX
[IporpammupoBanue onepaTopoB. biok-cxema BeTBiieHus. [1onHbII
Pa3BETBIISIOIUXCS AITOPUTMOB. YCIIOBHBIH oriepaTop, NpaBuiIa 3aluCH MOJHOTO

YCIIOBHOTO Olleparopa

12 VYcnosuelii onepatop. IIpocteie n Jlornueckue onepaTopsl, COCTaBHBIE YCIOBHSL.
COCTaBHBIE YCIIOBUS VYcnoBHbI onepaTop

13 AnropurMuyecKkas KOHCTPYKLUs Omneparop while B Python, cunTakcuc oneparopa
«mnoBTopenuey. [IporpammupoBanne | while
IIUKJIOB C 3aJIaHHBIM YCIIOBHEM
MIPOJIOJDKEHHS pabOThI

14 [IporpammupoBaHue LIUKIIOB C Omneparop for B Python, ¢pynkuus range(), CHHTaKCHUC
3aJIaHHBIM YHCJIOM TTOBTOPECHUIA dbynkmun range()

15 Paznuunble BapuaHThI [Muknuueckuit anroputm, anroput™ while, anroputm
IpOrpaMMUpPOBAaHUA LUKIMYeckoro | for, mpaBuia 3anucH LUKINYECKUX aJITOPUTMOB B
anroputMa Python

16 IIpoekt «Hauvaia Turel JaHHBIX, TIEpeMEHHbIE, PYHKIUH,

MaTeMaTUYECKHE U JIOTHUECKUE ONIePATOPBI, BUIBI
aJIITOPUTMOB, YCIIOBHBIN omepaTop, oneparop for,
oneparop while




IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA

®I'OC ycranaBiuBaeT TpeOOBaHMs K pe3yjibTaTaM OCBOCHHS OOY4YaIOUIMMHCS OCHOBHOM

o0pa3oBaTeNbHON MPOrpaMMBl CPEAHETO OOIIEro 0oO0pa30BaHUs:

JIMYHOCTHBIM  pC3yJibTaTaM

(Tabmuma 1); MeTanpeIMETHBIM pe3ybTaTaM (Tabnaula 2); mpeIMEeTHBIM pe3yibTraTam (Tadmauna 3).

JInuHOCTHBIE pe3yJIbTAThI

Tabmnuua 1

TpeboBanue ®PI'OC

YeMm gocTuraercs

JInuaOCTHBIC pe3yJIbTaThl, o0ecIeynBaroIe aJanTamuio
oOydJaromierocss K M3MCHSIONIUMCS YCIOBUSIM COLMAIILHOH W
MPUPOAHON CpEelbl: YMEHUE PACIIO3HABATh KOHKPETHBIE IPUMEPHI
MOHATHS TIO XapaKTEPHBIM IPU3HAKaM, BBINOJHATH ONEpallUd B
COOTBETCTBUM C OINPEACIICHUEM M NPOCTEHIIMMH CBOWCTBAMHU
MOHATHS, KOHKPETU3UPOBATh MOHSITHE MPUMEPAMH, HCIOJIb30BATH
MOHATHE M €ro CBOMCTBA MpPH pELIICHUM 33Jad, a TaKxKe
OTMepUpOBaTh TEPMHUHAMH M TPEJCTABICHUAMH B  O0JACTH
KOHLICTILINY YCTOMYUBOTO PA3BUTHS

Paznensl «BBenenue B
HCKYCCTBEHHBIIN
HHTEIICKT», «OCHOBBI
MPOrpaMMHUPOBAHUS HA
Pythony», « AHanu3 maHHBIX
B DJICKTPOHHBIX TaOJINIIax»

LleHHOCTH HAYYHOTO TIO3HAHUS: OBJAJICHHEC OCHOBHBIMU HaBBIKAMH
HCCIIeIOBATENIbCKON JIEATEIBPHOCTH, YCTaHOBKA HAa OCMBICICHUE
OIIbITa, HAOJIIOICHUH, IIOCTYIIKOB M CTPEMIICHHE COBEPIICHCTBOBATh
OyTH  JOCTWXKEHHUS  HWHIWBUIYAbHOTO W KOJUIGKTHMBHOTO
0J1aronoTyanst

Pa3nensl «AHann3 JaHHBIX
B BHGKTpOHHBIX T3.6JII/II_[aX»

MeTanpeaMeTHble pe3yJibTaThl

Taomnuua 2

TpeboBanue ®PI'OC

YeMm gocTuraercs

YMeHHe CaMOCTOATENIBHO IIJIaHUPOBATh IIyTH JOCTHXKEHHUS LIENIH, B
TOM 4HCJI€ aJbTePHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hamboee
3¢ deKTUBHBIE CHMOCOOBI pEIICHUs YYEeOHBIX M TO3HABATEIBHBIX
3a1a4

IIpoekTHbIe 3a1anus

YMmenue OLCHUBATh IMPAaBHUIILHOCTL BBLIIIOJIHCHUA y‘-ICGHOﬁ 3aJa4u,
COOCTBEHHBIE BO3MOKHOCTH €€ pemicHuA

Pasnensr «AHaIU3 JaHHBIX
B 2JICKTPOHHBIX TaOIUIIAX»,
«AHanu3 JaHHBIX HA
Python»

YMeHue — ompeAensATh — MOHATHS,  CO3/aBaTh  OOOOIICHWS,
yCTaHABIMBAaTh AaHAJIOTUU, KJIacCU(PHUIMPOBATh, YCTAHABIMBATH
MPUYHUHHOCIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKHE

pacCyxA€Husl, YMO3AKIIIOUCHUS (I/IHI[YKTI/IBHBIG, ACAYKTUBHBIC U I10
aHaJ'IOFI/II/I) " ACJIaTh BBIBOJBI

Paznensl «AHalu3 TaHHEBIX
B 3JICKTPOHHBIX TaOIHIIAXy,
«AHaIu3 TaHHBIX Ha
Python»

YMeHue CO31aBaTb, IIPUMCHATL U Hp606pa3OBBIBaTB 3HAaKN H

Pasgennsl «AHanu3 JaHHBIX

ucnons3oBanus UKT (MKT-komnerenuun)

CUMBOJIBI, MOJEIM M CXEMbl JUId peUleHHs Y4eOHBIX U | B AJIEKTPOHHBIX TAOIHLIAX»,

MI03HABATENbHBIX 3a7a4 «AHanu3 JaHHbBIX Ha
Python»

dopMupoBaHHME M  Ppa3BUTUE KOMIIETEHTHOCTH B obsactu | Pasnensl «AHanu3 TaHHBIX

B IEKTPOHHBIX TaOINLIAX»,
«AHanu3 JaHHBIX Ha
Python»




IIpenmeTHble pe3yIbTaThI

Tabmuma 3

TpeboBanne ®I'OC

Yem nocturaercs

®opmupoBaHue HH(POPMALIMOHHON U AITOPUTMUYECKON KYJIBTYpBI,
(dbopMHIpOBaHUE TPEACTABICHUS O KOMITBIOTEPE KaK YHHBEPCATEHOM
yCcTpoiicTBe  00paboTKM  HMH(OpManuHM, pa3BUTHE OCHOBHBIX
HABbIKOB M YMEHUI MCIIOJIb30BAHMSI KOMIIBIOTEPHBIX YCTPONCTB

Pa3znenbr «OcHOBBI
MPOrpaMMHUPOBAHUS Ha
Python» «Ananu3 gaHHBIX
Ha Pythony»

dopMUpoBaHUE TPEIACTABICHHUS 00 OCHOBHBIX  HM3y4aeMBIX
MOHATHUAX (MHGPOPMAIIHS, AITOPUTM, MOJICIIb) U UX CBOMCTBAX

Pasnensr «AHaIU3 JaHHBIX
B DJICKTPOHHBIX TaOIUIIAX»,
«OCHOBBI
MPOrpaMMHUPOBAHUS Ha
Python» «Ananu3 gaHHBIX
Ha Python», «BBenenue B
MalIMHHOE 00y4YeHue Ha
Python»

Pa3Butue AITOPUTMHUYCCKOI'0  MBIIJICHHAA, HCOGXOIII/IMOI‘O JJIA
MpOoECCUOHAIBHONW JIESITEIBHOCTH B COBPEMEHHOM OOIIECTBE;

Pa3sBUTHC yMeHI/Iﬁ COCTaBUTH u 3armucaTtb AJIrOpUTM JJIS
KOHKPETHOTO  HWCIIOJIHHUTENs,  (opMupoBaHHE  3HaHUH 00
AITOPUTMUYCCKUX  KOHCTPYKIUAX, JIOTUYCCKUX 3HAYCHHUAX U

OTepalnusix; 3HAaKOMCTBO C OJTHUM M3 SI3BIKOB ITPOTrPAMMHUPOBAHUS H
OCHOBHBIMM ~ QJITOPUTMHYECKUMU CTPYKTypaMH — JIMHEHHOW,
YCIIOBHOW U IIMKJIMYECKOMN

Pasnensl «AHaIN3 JaHHBIX
B DJICKTPOHHBIX TaOJIUIIAX»,
«AHanu3 JaHHBIX HA
Python», «OcHOBBEI
MAaIIMHHOTO 00YYEeHUsD)

dopmupoBaHUe YMEHHH (QopManu3alMid U CTPYKTYpHUPOBAHHUS
nH(popMaIy, yMEHHs BBIOUPATh CITOCOO MPEICTaBICHUS JaHHBIX B
COOTBETCTBMM C IIOCTABJICHHOW 3ajaycii (TaOJNHIBI, CXEMBI,
rpaduky, aUarpaMmbl) C HCIOJIB30BAHMEM COOTBETCTBYIOIIMX
MIPOTPaMMHBIX CPEACTB 00pa0OTKU JaHHBIX

Paznener «OCHOBBI
MPOTpaMMHUPOBAHUS Ha
Pythony», « AHanu3 maHHBIX
B 2JICKTPOHHBIX TaOJIUIIAX),
«AHanu3 JaHHBIX HA
Python», «BBeaenue B
MalIMHHOE 00ydeHre Ha

nHGOPMalIMOHHON ATHKH U MpaBa

Python»
dopmMupoBaHUe HaBBIKOB " YMEHUHI 0€e30I1acHOTO " Pasnen «BBenenue B
1IeJIeCOO0pPa3HOTO TOBEJACHUS TPH paboTe C KOMIBIOTEPHBIMHU HCKYCCTBEHHBIIN
nmporpaMMaMd ¥ B ceTd VIHTEpHET, YMEHHS COONIOAaTh HOPMBI WHTEIIJIEKT)

I[Inanupyemble pe3y/bTaTbl 0CBOEHHS IPOrPAMMBI

Pazoen 1. Beeoenue 6 uckyccmeennwtii unmennexkm (1 u)
Yyammecs AOMKHBI 3HATh TOHATHE WH(OpMAaIuu,
«uH(pOpMAIIHS, «TaHHBICY.
VYyamuecs 10KHBI yMETh:

paznuuue

MCXKAY TOHATHAMU

— HNPHUBOAUTH ITPUMCPLIL I/IH(I)OpMaI_II/IOHHBIX ImponeccoB B Ipupoac, O6I.I.[6CTB6, TCXHUYCCKUX

CHCTEMax;

— CTPYKTYpHPOBaTh HH(POPMAIIHUIO, BBIICIATH OCHOBHEIC MIOHSATHUS M B3aUMOCBSI3U MEXKTy HAMH.

Pazoen 2. Ananuz 0anHnwix 6 I1eKMpOHHBIX madauyax (8 4.)
Yuyammuecs J0KHBI 3HATh:

— BO3MOXXHOCTH 3JICKTPOHHBIX Ta6J'II/IH AJI XpaHCHUs, aHalln3a U IMMPEACTABICHUA JaHHBIX.

anmnecsl JOJIKHBI YMCTh!:
— BBOJHMTH U pCAAKTUPOBATH JAHHBIC B 3JICKTPOHHBIX Ta6J'II/IHaX;

— BBIIIOJHATDH BBIYUCIICHUA C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/III; MNpeaACTaBIATE JAHHBIC B BUJIC

JMarpaMm ¥ rpaduKoB.




Pa3zoen 3. Ocnoewvl npozpammuposanun na Python (12 u.)

Vyaruecs 10JHKHBI 3HATh:

anmnecsl JOJIKHBI YMCTh!:

IMOHATHA «KaJITOPUTM», KUCIIOJITHUTEIIb), KCUCTEMA KOMAaH NUCIIOJTHUTCIISA)
OCHOBHBIC aJITOPUTMHUYCCKUEC CTPYKTYPHBI: CIICA0BAHNEC, BETBJICHUC, LTUKII;
pean3alinio OCHOBHBIX AJITOPUTMHYCCKUX CTPYKTYP B BbIGpaHHOM SA3BIKC ITPOTrpaMMUPOBAHUA.

COCTABJIATH AITOPUTMBI JIsl PELICHHUS TIPOCTHIX 33/1a4 B CJIOBECHOU opme, Ha

QIITOPUTMHUYECKOM SI3bIKE U Ha BBIOPAHHOM SI3bIKE MPOTPaMMHUPOBAHUS;

BBITIOJIHATE TPACCUPOBKY AJITOPHUTMA,

BBIOPAHHOM $SI3BIKE TIPOTPAMMHUPOBAHHUS.

YYEBHO-TEMATUYECKHWH IUIAH

nporpaMmMupoOBaTh HCCIIOKHLIC JIPIHefIHBIG, PAa3BCTBIAIOIUCCA U HUKIINYCCKUC AJITOPUTMBI Ha

TemaTuveckoe MIIAaHMPOBAHUE
¢ onpeae/ieHHeM OCHOBHBIX BU0B y4e0HOI 1eATeJIbHOCTH

HanmeHnoBanue TeMbI

Buapl yaeOHOM AesTeNbHOCTH

BBeneHue B MCKYCCTBEHHbBIN HHTEJIEKT (1 uac)

1 BBenenne B HCKYyCCTBEHHBIN MHTEIJIEKT

1 MalllMHHOC O6yquI/IC

Ananumuueckas: TOUCK OTBETOB HA BOIIPOCHI
YUUTENIs, CAMOCTOSATEIbHBIN MOUCK HH(DOpMALIUN
MIPHU PEIICHUHU TTOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonnas: xomananas padora,
OTBETHI Ha BONIPOCHI YUHUTEIIS, UTPOBAS
MPAKTHKA.

Ilpakxmuueckas: ydactue B Urpe, padbora c
UTPOBBIM TPEHAKEPOM.

Pecghnexcusnas: pedaexcust METOIOM «6 TILISATD)

AHaJIU3 TaHHBIX B 3JIEKTPOHHBIX Ta0Jnuax (5 uacos)

Ananumuueckas: IOUCK OTBETOB HA BOIPOCHI
YUUTEIIs, CAMOCTOSITEIIHHBIHN IMOMCK WH(OpMAIHN
IIPU PELIECHNUH ITOCTaBJICHHBIX 3a/1a4.

Kommynurxayuonnas: yuactie Bo GpOHTaIbHOM
00CY’KI€HUH, OTBEThI HA BOIIPOCHI YUUTEJI.

HpaKmulteCKaﬂ: pemicHuC npcajiaracMbix

3amanuii cpencteamu Excel.

Pedghnexcusnasn: o6cyxneHrne KOHTPOIbHBIX
BOIIPOCOB M MO/IBE/ICHUE UTOTOB BBITTOTHEHHSI
NPaKTUYECKOTO 3aaHuUs

2 Hayka o nannbix. bonbiiue gaHHble.
OrnucarenpHasl CTaTUCTUKA.
TabnuuHbIe TaHHBIE

3 O06paboTka JaHHBIX CPEACTBAMU
ANEKTPOHHON TaOIHUIIBI

4 Oo6pabotka nansbIX. [lepBUUHBINA aHATN3

5 Busyanuszanuus 1aHHbIX.
CTaTUCTUUECKUH aHaJIU3 JaHHbIX.
KoppensiuroHHslii aHanus.
JIMHEHBIN perpecCMOHHBIN aHaIu3

6 [Ipoekt «CTaTUCTHUECKUI METO/ aHAJIN3a

JaHHBIX»

OcHoBBI s13bIKa porpammupoBanus Python (71

0 uacoe)

7

AJIFOpI/ITMBI 1 UCIIOJITHUTCIIN.
Crioco0bl 3amucH aJITOPUTMOB

Ananumuyeckas: TOUCK OTBETOB HA BOIPOCHI
YUUTENS, CAMOCTOSATEIbHBIN MOUCK HH(OpMALIUN

MIPU PEILLICHUHU MTOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonnas: pabora B KoMaHAaX U
(WJI1) UHIUBUYAJIBHO.

8 OO0murue CBeACHUS O SI3bIKE
nporpammupoBanus Python.
OpFaHI/I?)aL[I/ISI BBO/JIa 1 BbIBOJ4 JaHHBIX

9 Opranu3anus BBOJIa ¥ BBIBOJIA JTAHHBIX

IIpaxmuueckas: OTBETHI Ha BOIIPOCHI, pEIICHNE




10 | AnroputmMuyeckas KOHCTPYKIHS npeJyiaraeMbIX 3aJJaHlil Ha SI3bIKE
«cnepoBanue». [IporpammupoBaHue nporpammupoBanus Python.

JIMHEHHBIX AJITOPUTMOB Pegnexcusnas: 3anonnenne nucra pedekcun
11 | AnropurMuyeckas KOHCTPYKLUS
«BeTBieHuey. [lomHas popma BeTBIECHUS.
IIporpamMMupoBaHue pa3BETBIAIOLINXCSA
AJITOPUTMOB.

12 | Ycnosaslii oneparop. IIpocteie n
COCTaBHBIC YCIIOBHS

13 | AnropurMuyecKkas KOHCTPYKLUS
«tmoBTopenue». I[IporpaMmmupoBanne
LIMKJIOB C 33JIaHHBIM yCIIOBUEM
MIPOJIOJDKEHHSI pabOThI

14 | [IporpaMmMupoBaHH€ LUKIIOB C 3a/laHHBIM
YKCJIOM IIOBTOPEHUMI

15 | Pa3nnuHble BapuaHTBI IPOrpaMMUpPOBaHus | Anarumuyeckas: TOUCK PEIEeHUs TOCTaBICHHON
LIMKJINYECKOrO aITOPUTMA 3a/1a4M.

16 | [Ipoext «Hauana nporpamMmMupoBaHus» Kommynurxayuonnas: pabora B KOMaHAAX U
(vnu) MHOUBUAYAJIBHO.

IIpakmuueckas: pelIeHAE MPOECKTHOM 3aa4H.
Peghnexcusnas: 3anonnenne mucta pedaeKcuu.

®OPMbBI ATTECTAIIUN

Bce pasgensl mpeamonaratoT BBIIIOJIHEHWE W 3alIUTY MPOEeKTOB. [IpoekThl 1o cBoeH
TUJIAKTUUECKONM CYHIHOCTH HaleJleHbl Ha (QOPMHUpPOBAHUE CIIOCOOHOCTEH, TMO3BOJISIOLIUX
3¢ (}eKTUBHO AEWCTBOBAaTh B peallbHOM XU3HEHHOW cuTyanuu. OOmamas MMM, ydaliuecs MOTYT
aJanTUPOBAThC K M3MEHSIOIIUMCS YCIOBUSAM, OPHEHTUPOBATHCS B Pa3HOOOPA3HBIX CHUTYyAIlHsX,
paboTaTh B KOMaHIE.

[Tpu pabore HaJ MPOCKTOM MOSBISETCS UCKIIOYHTEIbHAS BO3MOXKHOCTH (POPMUPOBAHUS Y
YUYAIIUXCsl KOMIIETEHTHOCTH paspemieHus TMpolieM (IMOCKOIBbKY O0s3aTeNbHBIM  yCIOBHEM
peanu3any MeToJla MPOEKTOB B IIKOJIE SIBJISIETCS PELIEHUE YYallUMCS COOCTBEHHBIX IMpOOieM
CpelICTBaMU TMPOEKTa), a TaKKe OCBOEGHHE CIOCOOOB  JESTENbHOCTH, COCTAaBJISIONINX
KOMMYHHUKATHUBHYIO U HH()OPMALIMOHHYIO KOMIIETEHTHOCTH.

Kaxaplii mpoekT mnpeamnonaraeT MOJIydYeHHE Kakoronubo mpoaykra. B mpenmaraembix
MPOEKTax 3TO MPOrPaMMHBIN MPOAYKT, PEIIAIONINI Ty UM UHYIO 3a7a4dy. Ha BbIoNHEHHE MTpOeKTa
npeparaeTcss 0a30BOE€ KOJMYECTBO YacOB, OJHAKO TIO0 YCMOTPEHHUIO YYHUTENs, a TaKXkKe B
3aBUCHMOCTHU OT YMEHUH U MHTEpeca YUEHUKOB K TeMe KOJMYECTBO YaCOB MOXKET OBITh YBEITHUCHO.
KonkpeTHble pekOMEHaIMY JaHbl B MaTepUaliax MPOSKTHHIX 3aHATUH.

Ha 6a30BoM ypoBHE NpPOEKTHBIE 3aHATHUS MpEAaralorcst Ha TeMbl « CTaTUCTUYECKUI METOJ
aHanM3a JaHHbIX», «Pa3nuyHble BapuaHThl MPOrPAMMHUPOBAHUSA IUKIMYECKOTO alFOPUTMay,
«Hauana nporpammupoBanus Ha Python», oHM SBISIOTCS MEXIpPEAMETHBIMH, B OTJIMYUE OT
MOHOITPOEKTOB, YACTUYHO BBITIONHSAIOTCS BO BHEYPOUHOE BpeMs U MO PYKOBOACTBOM HECKOJIBKHX
CHEIMAMCTOB B  Pa3fMYHBIX OONacTsAX 3HaHUSA. Takue TPOEKThl TpeOylT  OuYeHb
KBTM()UIIMPOBAHHON KOOPAWHAIIMU CO CTOPOHBI CIICIHUATHCTOB U CIIAXXECHHOW PabOThl MHOTHX
TBOPUYECKUX TPymIl. MexXnpeaIMeTHbIE TPOEKThI MOTYT ObITh KaK HEOONBIIMMH, 3aTParMBAIOIIMMHU
JBa-TpU MpeIMETa, TaK W HaNpaBJICHHbIMU Ha PEIIEHUE JOCTaTOYHO CJIOXKHBIX MpoOieM,
TPEOYIOIIMX COAECPKATEIHHOM UHTETPAIIMH MHOTHUX 00JIacTeil 3HaHUS



OPTAHU3BALIMOHHO-IEJAT'OI'HYECKHUE YCJIOBUA PEAJIN3ALIMU KYPCA

Jnst peanu3anmuu Kypca Ha OCHOBE MPOTpaMMbl HEOOXOIMMO HalUYHe CIEAYIOLUX
KOMITOHEHTOB:
KOMITBIOTEPHOE pabouee MECTO y4HuTess, moakiatoueHHoe k cetu HMaTepner (Wi-Fi mam mo
Kabelto),
MIPOSKIIMOHHOE O0OPY/IOBAaHWE WJIM HWHTECPAKTUBHAS JOCKA C BO3MOXKHOCTHIO JIEMOHCTPAITUU
MIPE3EHTAaLINM;
KOMIIBIOTCPbI HWJIHU HOYT6YKI/I, PacCIoJIOKCHHLIC B KOMIIBIOTCPHOM KJIaCCE, IAC Ka)KZ[bII\/JI YUYCHUK
paboTaeTt ¢ yCTpOHWCTBOM MO0 WHIMBUTYaIbHO, THOO B Mapax;

KOMHBIOTepBI NnIn HOYT6YKI/I KaK y‘-IaH_[I/IXCH, TaKk U qu/ITeH}I JOJIXKHBI 6BITB Ha OHepaI_II/IOHHBIX
cucremax Windows/MacOS;

TUIIOBOE NPOTPaMMHOE OOecledeHue, MpUMEHsIeMoe 00IIe00pa3oBaTeIbHBIMU OpraHU3alUsIMH,
BKJII0Yast Iporpammy JAjsi paboTsl ¢ ayieKTpoHHBIMU Tabnunamu MS Excel;
UHTETrprpoBaHHas cpena pa3padorku (IDE) ans s3pika mporpammupoBanus Python;

Jupyter Notebooks — cpema paspabGotkm, i 3amycka (aitsioB w3 MartepuaioB YMK ¢
KOMITBIOTEpA WK U3 00JaYHOTO XPaHUITHIIA

Texuuuyeckue TpedoBanus k I10

1K wm HOyTOYK Ha 6aze OC Windows, MacOS

CuctemHble TpeGOBaHHSA CucreMmusble TpeboBanust MacOS

Windows

L] Onepaunomlaﬂ CHCTEMA

Windows 7 uiu BbllIE
[Tpoueccop Intel® Core Duo
WJIM aHAJIOTHYHBIN ¢ YaCTOTOM
1,5 I'T1y unu BeILIE

2/4 T'b onepaTHBHOW MaMSTH
JUISL CUCTEM IO YIIpaBlIeHHEM
32/64-6urtnoit Windows

e OmnepanuoHHas cucTeMa
MacOS X 10.10 unu BbliIe

e Ilporeccop Intel® Core Duo
WJIM aHAJIOTHYHBIN C YaCTOTOM
1,5 I'T'1y unu BeILIE

e 1,5T'b onepaTtuBHOI maMsTH -
IIponeccop Intel® Core Duo
WJIA aHAJIOTHYHBIA C YaCTOTOM
1,5 I'T'y vnu BeINIE

e |,5Tb onepaTtuBHOI MaMATH

e Paspemenue >kpana 1024x768 wiu Gonbiie

e Hamuuue UHTEPHET-COCIUHCHUS

° HCO6X0}1PIMO HUCII0JIb30BaTh aKTyaJIbHbIC BEPCHUU OJTHOT'O U3
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