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IosicHuTeBbHAA 3aMIHCKA
[Iporpamma kypca «VcKyCCTBEHHBIH HHTEIUIEKT)» COCTaBIeHA ISl 7—9 KilaccoB
B cooTBeTcTBUH ¢ TpeboBanusimMu OI'OC ocHoBHOrO 001IeT0 00pa3zoBaHUs
(mpuka3z Munmnpocsemenus Ne 287 ot 31 mas 2021 r.). Onobpena peuennemMm
¢denepanbHOTO  y4eOHO-METOAMYECKOTO  OOBENWHEHHWS IO  0o0memy
obpazoBanuio, (IIporokon 5/21 ot 19.11.2021 1.).

C YYeTOM MPEeEeMCTBEHHOCTH INPOrpaMM HayaJlbHOrO, OCHOBHOTO H
cpennero obmero odpasosanus. Ilporpamma npenHasHadeHa Al MPOJOKCHUS
00y4YeHHsI OCHOBAM HCKYCCTBEHHOI'O MHTEJUICKTa U OPHEHTHUPOBAHA HAa aHAJIN3
JaHHBIX, BBEJCHHE B MAalIMHHOE OOy4YeHHE Ha YIrIIyOJCHHOM YpOBHeE. 3a
MHOCIICAHUC OCCATUIICTHA BO MHOI'MX O6J'IaCT$1X HAaYyKM WM HHAYCTPUH CTaJInl
HaKaIIUBaThCS OOJbIINE OOBEMBI IaHHBIX, a TAKXKE CTaJIH Pa3BUBATHCS METObI
MalllMHHOI'O O6y‘IeHI/I}I, IIO3BOJIAOIINE H3BJICKATh M3 3THUX AAHHBIX 3HAHHUA U
9KOHOMHYECKYIO TI0JIB3Y.

EnunbiM comepixaHueM KypcoB 0a30BOro M yriyOJIEHHOTO YPOBHEH
ABJSIFOTCS OCHOBBI IporpamMmupoBanust Ha Python, ananus nanueix Ha Python.
Juist yrayOGneHHOro YpOBHSI IPOrpaMMOi IPEAYCMOTPEHO BBEACHUE B MAIIMHHOE
oOyuenne Ha Python. OcHoBomomnararomeii Temoil SBIsIeTCS BBEICHHE B
nporpamMmupoBanne Ha Python. CdopmupoBaHHbIE y YydYalMXcs 3HaHUS U
yMEHUSI B OOJIaCTH MporpaMMupoBanuss Ha Python Oyayr B nanpHeimem
HCIIOJIb30BAaHbI TP M3YYCHUU aHAJIM3a JAaHHBIX Ha CTYIICHU OCHOBHOTI'O 06mer0
o0pa3oBaHMs M MAIIMHHOTO OOydYeHHss Ha CTYNEHH CpPEIHEro oOIIero
obOpazoBanms. Data Science — omgHa W3 caMbIX NPOTPECCHUBHBIX OOIacTeil B
OpOrpaMMHUpPOBaHMU  cerojgHsi, a Python — cambplii mHONyNSpHBIA |
pacrpoCTpaHEeHHBI S3bIK, HWCHOJB3YEMBIH JUId aHaiuu3a JaHHbIX. He
YAWBUTEIBHO, YTO JIBE 3TH 00J1aCTH 3HAHUH aKTUBHO M3Yy4YaIOTCs M IPUMEHSIOTCS
crieuainucTaMu il MOCTPOCHUA TPEANKTUBHBIX MO):[eHeﬁ, BU3yaJIM3allii U
pabotel ¢ gaHHbIMH. Kypc II03BOJIUT y4YalllUMCS OCBOUTh OCHOBHBIC
MHCTPYMEHTHl pabOThl M NPUCTYNUTHh K IIOCTPOEHHIO Mojened u pabote ¢
JaHHBIMHA. B Xoje ocBoeHHMss y4ueOHOro wmarepuala Kypca Yy YYalluxcs
(hopMHUpyeTCs yCTONUMBBIA HHTEPEC K M3YUECHHUIO TAHHON TEMbI M 3aKJIa/IbIBACTCS
0aza A1 MPOAOIDKEHUST U3YUEeHHUs] METOAOB MAIIMHHOTO OOYy4eHUs Ha CTYICHU
cpemHero oo1ero oopa3oBaHusl.

IIporpamma pa3zpaboTaHa B COOTBETCTBHHU C OJHHUM W3 JUITAKTHICCKUX
OPUHLMIIOB — TPUHLUIOM THpeeMcTBeHHOCTH. CoaepikaHhe MpOrpaMMbl
HaXOJUTCA B TECHOH CBSI3U C MaTEPUAJIOM JUIsl HAYaJIbHOTO 0011eT0o 00pa3oBaHus,
a TAaKXC ABJISACTCA HCO6X0)II/IMLIM IJI TTOCJICAYIOIIETO M3YUCHHUSA Ha CTYNCHU
cpenHero oOmiero oOpa3oBaHHA. DTO — JMHUSA A3BIKa IPOTPAMMHPOBAHHSA



Python, ocBoeHHE KOTOPOTO HAYWHAETCS B OCHOBHOM IIKOJIE€, U CKBO3HAS JIMHHUS
MAIIMHHOTO O0yYeHUs, OCBOSHHE KOTOPOTO HAYMHAETCS Ha MPOMNEIEBTUIECKOM
YpOBHE B HauyalbHON M OCHOBHOM IIKOJIE W MpPOJOJDKAETCA Jajee B CpeqHel
IIKOJIE.

K 3aBepmenuro o0ydeHus IO IporpaMMe yJaruecs JOJDKHBI TOHIMAaTh
aKTyallbHOCTh aHAJIN3a JTAHHBIX, €[0 OCHOBHBIE 00JIACTH MPUMEHEHHUS U METOBI
peanuzanuu. [Iporpamma npenmnosnaraet, 4To y ydamuxcs 0yaetr copMUpOBaHO
[EJIOCTHOE TIPe/ICTaBIeHNEe 00 aHajw3e JaHHBIX, PealH3ald METOJO0B aHAIIN3a
TMaHHBIX Ha s3bIke Python, ero cdepax mpumeHeHms.

Hannplii Kypc omnupaeTcs Ha (QyHIaMEHTAIbHBIE TUAAKTHUECKHUE
NPUHLMIBL, Takhue Kak MPaKTUKOOPHEHTHPOBAHHOCTh, HAYyYHOCTh U
JIOCTYITHOCTb, UEIOCTHOCTh U HEPEPHIBHOCTD, a TAKKE MHHOBAILIMOHHBIE METO/IbI
npo0JIEeMHO-Pa3BUBAIOIIECTO M CMEIIAHHOTO
00ydeHus1, MpOrpaMMHO-TIPOEKTHOTO U HCCIIeI0BATEIBCKOr0 0AX010B. B KoHIe
KOKIOr0 ypoKa MPUCYTCTBYIOT BOINPOCHl W 3aJaHUs, MHOTHE M3 KOTOPBIX
OpUEHTHPOBAHBl HA KOJUIGKTHBHOE OOCYXIEHHE, IHUCKYCCHH, BBIPAOOTKY
KOJJIEKTUBHOTO MHEHUSI.

Oco0oe MecTo B peanu3anuyd MPOrpaMMBI OTBOIUTCS BHICOJICKIIHSM,
OHJIAliH-pecypcaM, TpeHaxepaM. Bce 3To cozmaer HEOOXOIUMBIC YCIIOBUS IS
(hopMHpOBaHUS CAMOCTOSITEIBHOCTH B IUIAHUPOBAHUH YUeOHOHN JIESATEIBHOCTH, B
OpraHMu3alny y4eOHOT0 COTPYIHUYECTBRA, B pacHpe/IeIeHUH poJIed TP peLIeHUN
y4eOHBIX 3ama4 M mpobieM. HeoThemiieMoil 9acThi0 TPOTpamMMbl SBISETCS
MIPOEKTHAs AEATEIbHOCTh O0YYarOIIHXCS.

W3ydyenne pa3nuYHBIX ACMEKTOB  aHAIW3a JAaHHBIX  IO3BOJIUT
c(hopMHPOBATh ¥ YHAITUXCS CIIOCOOHOCTH K aHATUTUYECKON ¥ IPOTHOCTHYECKON
nesitenbHOCTA.  [loWck  OTBETOB Ha MpOONIEMHBIE  BOIPOCHL,  pEIIEHHUE
NpoOJIEMHBIX U UCCIIEIOBATENBCKUX 3aJ]aHU i, MHTETPUPOBAHHBIX B COJIEpKAHNE,
HampaBJieHO Ha (QOPMUPOBAHWE Yy YyYaIIUXCS LEJIOCTHOTO CHCTEMHOTO
MBIIUICHHS, KOTOPOE TIO3BOJUT WM OIEHUTH CHOPMUPOBAHHBIA  KpPYyT
MOCTOSIHHBIX HMHTEPECOB W OCYIIECTBUTh OCO3HAHHBIM BBIOOD JallbHEHIIEH
00pa3oBaTeIbHON TPACKTOPHU M MTPOPECCHOHATEHOTO CAMOOTIPEICIICHHUSI.

Heas n 3agaun kypea. [ maBHas nenb Kypca — JaTh ydamumcs 0a3o0Boe
npeAcTaBiIeHre 00 aHaTU3e NaHHBIX U PEAIN3all OCHOBHBIX METO/IOB aHAIN3a
JAHHBIX W MAallMHHOTO oOydeHuss Ha s3pike Python, TO3HAKOMHTH ¢
TEPMHHOJIOTHEN HCKYCCTBEHHOT'O HHTENJIEKTA U HAYYUTh IPUMEHSTH HEKOTOPHIE
U3 €r0 METOAOB JJIs PELIECHHS TPAKTUUECKUX 3a/1a4.

HeaeBan ayauropus Kypca. Yuamuecs 7-9 KJIaCCOB
00111600pa30BaTENHLHBIX KO,



Mecto kypca «VICKyCCTBEHHBIN HHTEIJIEKT» B yUeOHOM IIIaHe.
Ypoku kypca «cKyCcCTBEHHBIN HHTEIIEKT» MOTYT POBOAUTECA B 7, 8 11 9
KJlaccax B Ka4eCTBE BHEYPOUHOU AEATENLHOCTH (BOSMOKHBIE (POPMBI:
(hakynbTaTUB, KPYKOK U IPOYEE).

LleHHOCTHBIE OPHEHTHPHI CO/IEPKAHUS M PeATN3AIMU MPOTrPAMMBI

ConepxkaHue TPOrpaMMbl HOCHUT MEKIUCUHUIUIMHAPHBIA XapakTep.
EctecTBeHHBIM  00pa3oM  BBITJSIIUT €r0  BO3MOXKHAS — WHTETpaIus ¢
JTUCIUIUIMHAMA TIpEIMETHOW obOyacth  «MaremMaTHka W WH(POPMATHKAY.
Pa3BuTHe TOrMYecKOro M aarOpUTMHYECKOTO MBIIUICHHS, OCYILIECTBISIEMOE Ha
ypOKax MO 3TUM JAMCIMIUIMHAM, CIIY)KHUT 3a/1a4e (pOopMHPOBAHUS HEOOXOAMMOMN
OCHOBBI, Ha KOTOPOH B JANTbHEHIIIEM OYJIeT OCYIIECTBIICH MEPEX0]] K MAIIMHHOMY
00y4YEHHIO Ha CTYIICHU CPEHEro 00IIero oopa3oBaHusl.

Yepes MCMONB30BAHUE PA3INYHBIX JaTACETOB U AHAIIU3 TAHHBIX
CUHTE3UPYIOTCS 3HAHUS U YMECHHUS YUAIIUXCsl, MOJTYYCHHbIC HMU HA YPOKaX
reorpadun, QU3NKA, ONOIIOTUHU U JPYTHX.

Heorbemnemoit YacThIO MpOrpaMMBbl  SIBJISIETCS
peanu3anys IpoeKTHOro Meroa o0yuenus. IIporpammoil mpenycmMoTpeHo
BBITIOJTHEHHE TaKUX TPOEKTOB Kak «CTaTUCTHUYECKUI

MCTO aHaJIN3a JAaHHBIX), «Pa3nnuneie BapHaHThI IPOTpaMMHUPOBAHUA
UKIMYECKOT0 ajiroputMay, «Havana nporpammuposanus Ha Pythony.
[IpoekThl Mo cBOEH AMIAKTUYECKOHN CYIIHOCTH HAIEJIEHBI HA (OPMHUPOBaHUE
CIIOCOOHOCTEH, O3BOJISAIONNX 3P PEKTUBHO AEHCTBOBATh B PEATLHOM
JKU3HEHHOU cutyaru. O6manas UMH, yJaliuecss MOTyT aJalTUPOBAThCA K
W3MEHSIONUMCS YCIIOBUSM, OPUEHTHPOBATHCS B PA3HOOOPA3HBIX CHTYAIIHSIX,
paboTaTh B KOMaHIe.

[Tpu paboTe HaJ MPOEKTOM MOSBISIETCS. HCKITIOYUTENLHAST BO3MOYKHOCTD
(hopMUPOBaHUSA y yYaIIMXCS KOMIIETEHTHOCTH pa3pelicHus MpooieM
(TIOCKOJIBKY 00sI3aTENFHBIM YCIOBHEM peai3alliil METO/a MPOSKTOB B IIKOJIC
SIBJIICTCS PEIICHUE YYalUMCsi COOCTBEHHBIX MPOOJIEM CpEACTBaMU IPOCKTa), a
TaK>XK€ OCBOCHUC CHOCO6OB ACATCIIBHOCTH, COCTABJIAIOINX KOMMYHUKAaTUBHYIO U
WH(GOPMAITIOHHYI0 KOMITETEHTHOCTH.

IInanupyemble pe3yJbTaThl 0CBOEHUSI y4eOHOr0 Kypca

OI'OC ycranaBnmuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
00yyaromuMHCs OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMBbl CPEJIHEro OOIIEero
o0pa3oBaHMSA: JUYHOCTHBIM pe3ynbraTtaMm (Tabmuma 1); MeTanpeaMeTHBIM
pesyibraTam



(Tabnwma 2); mpeaMeTHBIM pe3ynbraTam (Tabmuma 3).

Taoauna 1
JIM4YHOCTHBIE pe3yabTAThl

Tpedosanue PI'OC! Yem JoCTHraeTcs

JIMYHOCTHBIE PE3yNbTaThl, 00ECIIEUNBAIOIINE
a/lanTaIuo 00y4aromerocs K N3MEHIIOIUMCS
YCJIOBHSIM COLMAIIBHON U IPUPOJHOU Cpeabl:
YMEHHUE paclio3HaBaTh

KOHKPETHBIE PUMEPEI ITOHATHS 110 XapaKTEPHBIM
IIpU3HaKaMm, BBIIIOJHATH Oni€palii B COOTBECTCTBUU
C ONPEIEICHUEM U IPOCTEUIIUMU CBOMCTBAMU
IMMOHATHUA, KOHKPETU3NPOBATh MOHATUEC
IMpuMepamMu, UCIIOJIb30BaThb IMOHATUC U €TO
CBOWCTBA IIPU PELICHUH 3a/a4, a TAKKE
OIEepUPOBATh TEPMUHAMH H

MIPEJICTaBICHUSIMH B 00J1aCTH

Paznensr «BBenenue B
HCKYCCTBEHHBIN
HUHTEIEKT», «OCHOBBI
MIPOrpaMMHUPOBaHUs Ha
Pythony,

«AHanu3 DaHHBIX Ha
Pythony, «Beenenue B
MaIlllHHOE 00y4YeHre Ha

Pythony

KOHICTIITUN YCTOﬁqHBOFO
pa3BUTUA




L[CHHOCTI/I HAaY4YHOI'O MO3HAHUA: OBJIAACHHUC
OCHOBHBIMH HaBBIKAMH HCCIIETOBATEIbCKOM
ACATECIIBHOCTH, YCTAHOBKA Ha OCMBICJICHUC OIIbITa, Pazgennt «AHnanu3 JaHHBIX

HaOJIIOICHHH, TOCTYIIKOB M CTPEMIICHHE Ha Python», «BBenenue B
COBEPIICHCTBOBATh MYTH JOCTHKCHUS MaIIMHHOE 00y4YCeHUE Ha
WHMBHIYaJIbHOTO U KOJUIEKTUBHOTO Python»
Onmaromnoryuust

Tabumuna 2

MeTaﬂpe}IMeTHBIe pe3yJabTaThbl

TpeooBanue ®I'OC Yem gocTuraercs

YMeHne caMOCTOATEIbHO IIAHUPOBATh
IyTH JOCTHKCHUS 1IEJH, B TOM YHCIIC
AJIBTCPHATUBHLIC, OCO3HAHHO BLI6I/IpaTI> HpOCKTHBIC 3aJaHus
HanOomee 3PPEKTUBHBIE CTIOCOOHI
pelieHus y4eOHBIX M O3HABATEIBHBIX
3a/1a4.

Vmenue OLCHUBATD MMPABUJIBHOCTDH
BBITTOJTHCHU S yqe6Hoﬁ 3ajga4du,
COOCTBEHHBIE BO3MOXKHOCTH €€ peIICHUA.

Pasgen «AHanu3 JaHHbBIX Ha
Python»

Pa3nen «AHann3 Ja”HHBIX HA
yMeHI/Ie OHpeZIe.HHTB IIOHATHS, CO31aBaTh PythOl’l)}

000011IeHHs, YCTaHABIMBATh AHAJIOTHH,
KJIacCU(UIMPOBATH, YCTAHABIMBATh
NPUYUHHOCIIEICTBEHHBIC CBS3U, CTPOUTH
JIOTHYECKHE PACCYIKICHHMS,
YMO3aKIFOUeHUs (MHYKTHBHBIC,
JIeTyKTHBHBIC U 110 aHAJIOTHH) | JIeNaTh
BBIBOJIbI.




VYmenne CO31aBaTh, IPUMCHATH U

HpeO6pa3OBI>IBaTB 3HAaKH U CUMBOJIBI,
MOJACIIN U CXEMBI IJI pCHICHUA yqe6Hbe n

ITO3HABATCJIBHBIX 3a1a4.

Paznen «AHanu3 naHHBIX HA
Pythony»

dopMUpoBaHUE U Pa3BUTHE
KOMIIETEHTHOCTH B 00JIaCTH
ucroab3oBanusg UKT
(MUK T-koMmieTeHIIMN).

Paznen «AHanm3 JaHHBIX Ha
Python»

Tabdauna 3
IIpeaMeTHBIE pe3yabTaThl

TpedoBanue ®I'OC

Yem JOCTUTACTCH

DopMHUpOBaHUE
UHQOPMAITMOHHOH U
AITOPUTMHUYECKON KYJIBTYPBI,
(hopmupoBanue

NpPEICTABICHUSI O KOMIbBIOTEpE
KaK YHUBEpPCAJIbHOM YCTPOICTBE

00paboTKn nH(pOpMaIIHH,
pa3BUTHE OCHOBHBIX HAaBBIKOB U
YMEHUI HCTIOJIb30BAHUS

KOMITbIOTEPHBIX YCTPOMCTB.

Paznenst «OcHOBBI
nporpamMMmupoBanusi Ha Python» «AHanu3
nMaHHBIX Ha Pythony

®opMupoBaHue

MpEACTaBICHU OO0 OCHOBHBIX
U3y4aeMbIX TIOHSITHSX
(uadopmanus, QJITOPUTM,

MOJIEJb) U X CBOMCTBAX.

Pasnenbr «OCHOBBI TPOrpaMMUPOBaHHS Ha
Pythony, «Ananu3 nanneix Ha Pythony,
«BBeznenue B MalImHHOE 00y4YeHUE HA
Python»




Pa3zBuTHE aNrOpUTMHUYECKOTO MBITILICHUS,
HE00X0aMMOT0 TSI PO eCCHOHATBHON
JIESITEIbHOCTH B COBPEMEHHOM OOIIIECTBE;
pa3BUTHE YMEHUIN COCTaBUTH U 3aITUCATh
ANTOPUTM TSI KOHKPETHOTO MCTIOTHUTEIIS;
(hopMHUpOBaHHE 3HAHUHA 00 aITOPUTMHUICCKUX
KOHCTPYKITUSX, JIOTHYSCKUX 3HAYCHUSIX U
oreparusix; 3HaKOMCTBO C OJJHUM U3 S3bIKOB
MPOTPaMMHUPOBAHUS H

OCHOBHBIMHU aJITOPUTMHUECKUMHU
CTPYKTypaMu — JIMHEMHOM, YCIIOBHOU U
[UAKJIAYECKOH.

Pa3nmensl «AHanu3 JaHHBIX HA
Pythony,

«OCHOBBI MAIIIHHHOTO
00y4JeHUs

®dopmupoBaHre yMEHHUN (opMaTU3alug U
CTPYKTYypUpPOBaHUS HH(POPMALINN, YMEHUS
BBIOUPATH CIIOCOO MPEJICTABICHUS TAHHBIX B
COOTBETCTBHHU C ITIOCTaBJICHHOM 3a1aueil
(Tabnuibl, cxembl, rpaduKH, JHArpaMMEbl) C
UCII0JIb30BAHUEM COOTBETCTBYIOLIUX

Paznenst «OcHOBBI
MPOrpaMMHUPOBAHUS HA
Pythony», «AHayiu3 qaHHBIX Ha
Pythony, «Beenenue B
MaIlIMHHOE 00yUYeHHe Ha
Python»

MIPOTPAMMHBIX CPEJICTB 00PAOOTKY TAHHBIX




@opMHpOBAaHME  HABBIKOB M YMEHUH
0e30MacHOro U 11e1eco00pa3HoOTo MOBEACHHS
pu paboTe ¢ KOMITBIOTEPHBIMU MporpamMmamu | Paznen «BeeacHue B

u B cernm VIHTepHET, yMEHHS COOIIIO/IATh| MUCKYCCTBEHHBI HHTEIICKT»
HOPMBI HH(HOPMAITMOHHOM
STHUKU U MpaBa




Y4eOHO-TeMaTHYeCKUI MIaH

IIepBoit JOTIOJTHUTENBHON LIEJIBIO W3y4YEHUS
paCIIMpEHHOTO Kypca SIBIAETCS JOCTH)KEHHE OONBLIIMHCTBOM  yYalluXcCs
MOBBIIEHHOTO (MPOJYKTUBHOTO) YPOBHSI OCBOEHHS YYEOHOro MaTepuana.
Y4eOHukn 1151 ypoBHS 7-9 KilaccoB 00ecTeumMBarOT HEOOXOAMMEIN I 3TOTO
y4eOHBIA ¥ TUAAKTHYECKAN MaTepHall.

Bropoii JIOTIOJIHUTEIBHOMN LIEJIBI0 U3YYECHUS
PaCIIMPEeHHOT0 Kypca SBISETCS MOATOTOBKA yUAIIUXCS K OJMMITHATIAM,
KOHKypcaM B 00JIaCTH aHaIH3a JaHHBIX U MAIIMHHOTO O0yYeHUSI.

JononuutensHoe y4eOHOE BpeMs B PacIIMPEeHHOM BapHaHTE Kypca B
OCHOBHOM OTJaeTcsl mpakThHueckod pabore. [lpu pacmmpeHHOM BapuaHTe
y4eOHOro TuTaHa OoupInas 4acTh (WM BCE) 3aJlaHU MOXKET BBIIIOJHATHCS BO
BpeMs YPOKOB I10J PYKOBOJCTBOM YUYHTEIIS.

Paznuune 6a3oBOro ypoBHS OT YIiyOJEHHOTO Kypca MpOSIBISIETCS B
CTeleHH TIIyOWHBI W KadecTBa OCBOCHHUS TEOPETHYECKOr0 MaTepuana u
MOJTyYEHHBIX MMPAKTHIESCKUX HABBIKOB.

TemaTnueckoe IVIAHUPOBAHMeE C ONpeJeJieHueM OCHOBHbIX BUI0B y4eOHOil
JAesATe IbHOCTH

Tabauna 4 «McKyccTBEHHBII HHTEJIEKT)

HaumeHoBaHue Kpartkoe Buapl yueOHoi
TeMbl cojiep:kaHue | JeATeTbHOCTH

Beeaenne B UM u MO




1.1

Bsenenne B
MAaIlIMHHOE
o0OydeHue

[IporHosuposa
HHeE, aHAJIN3,
oOy4eHue,
JaHHEIE,
TIPU3HAKH,
aJrOPUTM,
HCKYCCTBCHHBI
W MHTEIICKT,
MaIlIMHHOE
oOyueHue, data
science.

Ananumuueckas: MIOMCK
OTBETOB Ha BOIPOCHI YUUTEIS,
CaMOCTOSTEIIbHBIN
MOMCK MH(OPMALIUY TPU
pelieHun
TNOCTaBJICHHBIX 3a1a4.
Kommynuxayuonna 5.
KOMaHiHast paboTa, OTBETHI Ha
BOIIPOCHl  YUUTENs, HWIPOBas
MpaKTUKA.

Ilpaxmuueckas:

ydacTue B wWrpe, paborac
UTPOBBIM TPEHAKEPOM.
Pecgprexcuenas: pednexcus
METOAOM «O LTSI




1.2

Poims
HCKYCCTBEHHOT'O

HHTCIIJICKTA B ) KU3HU
YCJIOBCKA: OTHUKA 1

perynupoBaHue

Otuka N,
STHYHOE
MPUMEHCHUE
nu,
OTBETCTBEHHOC
T U,
perynupoBaHue
Hn.

Ananumuueckas: TIOUCK
OTBETOB HA BOIIPOCHI YUUTEIS,
CaMOCTOATENIbHBIN MOUCK
nHpOpMAaIUH IpH

pelieHuu
MOCTaBJICHHBIX 3a7a4.
Kommynuxayuonna A
KOMaHHast paboTa, OTBETHI Ha|
BOIIPOCHI YUUTENA.
Ipaxmuueckas: pemenne

Keiica, yyacTue B

urpe.

Peghnexcusnas:

OTBETBI Ha KOHTPOJIbHBIE
BOIPOCHI

2. OCHOBBI A3bIKA IPOIPamM

muposanus Python

2.1.

AJNTOpUTMBI U
WCTIOJIHUTEJIH.
Crioco0bI 3anucu
AITOPUTMOB

Hcnomanrens,
aJTOPUTM.
Croco6sl
3aIUCH
aJITOPUTMOB:
CJIOBECHBIH,
MIOCTPOYHBIH,

Ananumuueckas: TIOMCK
OTBE€TOB Ha BOHpOCBI y‘-II/ITeJ'ISI,
CaMOCTOSTEIIbLHBIN
MoucK  WHpOPMAITUN
peueHuu

npy




0J10K-cXeMa,
nporpamMma.
JIMHENHBIN,
Pa3BETBISIIOIIN HCS U
MUAKIAYECKUN
aJTOPUTMBL.

MOCTaBJICHHBIX 33/1a4.
Kommynuxayuonna

5. pabora ¢
UTPOBBIM TPEHAKEPOM.
Ilpaxmuueckas: OTBETHI HA
BOIIPOCHI,

peleHue peiaracMbIX
3alaHuN Ha SI3BIKE
nporpammupoBanus Python.
Pegnexcuenas: 3anonnenue
JcTa peQIeKcun

2.2

OO011Me CBEIECHHS O
SI3BIKE
POrpaMMHUPOBAHHSI
Python

Ucropus sa3bika
Python,
KOMITWJIMPYEM bl€ U
UHTEPIPETHUPYE MbIE
SA3BIKHU, JOCTOMHCTBA

u Heyoctatku Python.

[lonsiTue NaHHBIX,
TUIIBI JaHHBIX:
1eJnble,
BELLIECTBEHHBIE U
ctpokoBblie. [TonsTue
MIEPEMEHHOM,
Pa3HUIIA MEXKITY
MEPEMEHHON U
KOHCTaHTOM.

Ananumuyeckas: IIOUCK
OTBETOB Ha BOMIPOCHI
YauTEeN,
CaMOCTOSITEJIbHBIN MIOUCK
nHGOpPMAITUH TIPU
pereHun
MOCTaBJICHHBIX 33/1a4.
Kommynuxayuonna
A pabora B
KOMaH/Aax ¥ (MiIn)
WHINBUIYaIBHO.
IIpaxmuueckas: OTBETHI HA
BOIIPOCHI,
pelieHne pearacMbpIx
3aJjaHuH Ha SI3bIKE
nporpaMMmupoBanus Python.




Peghnexcuenasn: 3anonneHue
ncta pedIieKcun

2.3

Opraam3anus
BBO/IA
BBIBOJIA
JAHHBIX

)54

Oyukmms print(),
npaBuia ee
WCIIOJIb30BaHHUS .
OmmoKy TIpu
WCTIOJIb30BaHUH
¢byHkuuu print().
Tunel gaHHBIX: int,
float, str.
[IpuBeneHue TUIOB
c

MTOMOIIIBFO
COOTBETCTBYIO
X QyHKIHHA
(int(), float(), str()).
Oyukuus type().
Ornepatop
MPUCBaUBaHUS.
[IpaBuna
MMEHOBaHUS
MEPEMEHHBIX.
Oynkms input(),
MpaBwiIa ee
UCTIOJIb30BaHHUS

HeobxomumocTt b
MIPUBEICHUS
[ETOYMCIIEHHEI X
JIAHHBIX K TUMY int
ocye

BBOJA

Ananumuyeckas: IONCK OTBETOB
Ha BOIIPOCHI yYHTEJIs,
CaMOCTOSITEIIbHBII MTOUCK
nHpOpMAaIUu Ipu pereHun
MOCTaBJICHHBIX 33/1a4.
Kommynuxayuonna

' pabora B
KOMaHIax u (HITN)
WHIUBUILYAIBHO.
Ilpaxmuyeckas: OTBEThI HA
BOTPOCHI,

peleHue npeiaraeMpIx
3alaHuN Ha SI3BIKE
POrpaMMHUPOBAHHSI Python.
Peghnexcuenas: 3aMoJTHCHUE
ncTa pedIieKcun




2.4 | AnropurMuueckast TUIel JaHHBIX B
KOHCTPYKITUS Python,
«CIJICIOBAHUE) apupmernueck | Ananumuueckas: IIOHCK
Ue OIEPaTophbl, | OTBETOB ~ Ha  BOIPOCHI
TeHcTBUS ¢ YUYHTEIIs, CAMOCTOSTSIIbHBIN
[epEMEHHBIMU. | HOMCK MH(POPMAIMU ITPU
AJTOpUTM, BUIBI perieHnn
ITOPUTMOB, MOCTABJICHHBIX 3a/a4.
0c00EHHOCTH Kommynurkayuonna
JIMHEHHOTO A pabora B
aNropuTMa, KOMaHax 1 (WJIH)
OnoK-cxema. VHMBUIYaTIbHO.
briok-cxema Ilpakmuyeckas: OTBETHI HA
JINHEHHOTO BOIIPOCHI,
alropuTM™Ma. pelieHre  TIpeajaracMbIxX
3alaHUN Ha SI3BIKE
nporpamMmmupoBanus Python.
Pegrexcusnas: 3anomaenue
nucTa pedIieKCcuu
2.5 | lIporpammupoBanue | biok-cxema
JIMHCHHDIX JIMHEHHOTO Ananumuueckas: TIOUCK
aJITOPUTMOB aJIrTOpUTMA. OTBETOB  Ha  BOMPOCHI
HporpaMMprOB YUUTENS, CAMOCTOSATENBHBIH
AHUC JIMHEUHBIX | royck naGOpMAMU pH
AJITOPUTMOB, perennu
apUGMETHICCK | ocTaBIeHHBIX 3a1a1.
W€ OTIEPATOPLL, | Koymynuxayuonna
nepeMeHHbIe a pabota B
KOMaH/ax 1 (WiIH)
WHIIUBHYJIEHO

Hpaxmuuecxa;z: OTBECTHI HA
BOIIPOCHI, PCHICHUC




npejjaraeMbIX 3aJaHuil  Ha
SI3BIKE  TPOTPAMMHPOBAHHSA
Python. Pegnexcusnas:
3aIlOJTHEHUE JTUCTA pedIICKCUH

2.6 | Aaroputmuueckas | PasBerBisroriu
KOHCTPYKITHSI HiCsT alIropuT™,
«BETBJICHUE 0JIOK-cXeMa Ananumuyeckas: IOUCK
BETBIICHUSI, OTBETOB Ha BOMPOCHI yUUTEIS,
OIIEpaTOPhI CaMOCTOSTEIbHBIN IIOUCK
CPaBHCHUSL. uHGOPMAITUH TIPU
YcioBHbBIE peuenun
oreparopsl if, MIOCTABJICHHBIX 3a/1a4.
if-else, Kommynuxayuonna
MpaBuJa 3aIucH | 5. paborta B
YCIIOBHBIX KOMaHJax 1 (M)
OTIEpPaTOPOB. VHIUBUIYaTIbHO.
Tpaxmuyeckasi: OTBETHI HA
BOTIPOCHI,
pereHue npeIaraeMbpIx
3aJ]aHUN Ha SI3bIKE
mporpaMMupoBanus  Python.
Pegrexcusnas:  3anonHenue
nucta pedekcuu
2.7 | Ilomnas popma Ananumuueckas: MTOUCK
BCTBJICHUA Briok-cxema OTBETOB Ha BOIIPOCHI YUHUTEIIA,
BeTBHeHvM' CaMOCTOSATCIBHBIN MOMCK
Homeeri . HHGPOPMAIIUH MTPH PEIICHUH
YCIIOBHBIN
oreparop,

TpaBuJa 3aMucH




MOJTHOTO
YCIIOBHOTO
oreparopa

MIOCTABJIEHHBIX 3a1a4.
Kommynuxkayuonna

' pabora B
KOMaHmax 1 (HITN)
WUHIVBHIYAIBHO.
Ipaxmuuyeckas: OTBETH Ha
BOTIPOCHI,

perieHue npeIaraeMbIx
3alaHUN Ha SI3BIKE
nporpaMmupoBanusi Python.
Pegrexcusnas: 3amonHenue
mcta pedrexcuu

2.8

IIporpammupoBanue
Pa3BETBIAIONINXCS
aJITOPUTMOB.
VYcnoBHBIN oniepaTop

IIporpammupos
aHUE JTUHEHHBIX
ITOPUTMOB,
apupMeTHIeCK
He OnepaTopsl,
MepEMEHHBIE

Ananumuyeckasn: IOUCK
OTBETOB Ha BOIPOCHI
YUHUTEIIs, CAMOCTOSI TEIIbHBIH
MIOUCK MH(POPMALIIH TPU
pelieHnn
IIOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonna
s pabora B
KOMaH/aax " (i)
WHAMBUAYAIIBHO.
Ilpaxmuueckas: OTBETHI Ha
BOTIPOCHI,
pelIeHre TpeIaraeéMbIxX
3aJaHUi Ha SI3bIKE
nporpamMmMupoBanus Python.




Pecghnexcusnas: 3anonnenue
nrcTa pedrekcuu

2.9 | IIpocteie u PazBeTBisronu
COCTaBHBIC YCIIOBUSl | ¥ica alroputm,
O110K-cxema Ananumuueckas: TIOUCK
BETBJICHUSL. OTBETOB Ha BOIIPOCHI YUHUTEIIS,
Jloruueckue CaMOCTOSITEIIbHBIN TIONUCK
OTIepaTopsl, WHPOPMALIUH [TPH
COCTaBHbIC peleHnn
YCIIOBHSL. TIOCTaBJICHHBIX 337a4.
YcioBHBIH Kommynuxayuonna
oreparop s pabora B
KOMaHIax ¥ (M)
UHIUBUIYaIBHO.
Ilpaxmuueckas: OTBETHI HA
BOIIPOCHI,
perieHue npeIaraeMbeIxX
3alaHuN Ha SI3bIKE
nporpamMMmupoBanus  Python.
Pegnexcuenas:  3anonHeHue
aHcTa pedIieKcHn
2.10 | Anroputmuyeckas Oneparop while
KOHCTPYKITHSI B Python, Ananumuyeckas: IOUCK
«TIOBTOPEHHE. CHHTaKCHC OTBETOB Ha BOIIPOCHI YUHUTEIIS,
[IporpammupoBanue | omepartopa while| caMOCTOSATENBHBIN MTOUCK
IIUKJIOB C 33JJAHHBIM uHpopMaIuK pH
yCIIOBHEM pereHnn
MPOI0JLKEHUS pabOTHI MOCTaBJICHHBIX 33/1a4.
Kommynuxayuonna

a.  pabora B




KOMaHax 1 (M)

WHIUBUYAIBHO.
Ipaxmuyeckas: OTBETHI Ha
BOTIPOCHI,

peleHue MpeaiaraeMbIxX
3aJlaHUN Ha SI3BIKE
nporpamMupoBanus  Python.
Pegprexcusnas: 3aI0JIHEHUE

mcta pedrexcuu

2.11 | IporpammupoBanue | Omeparop for B
ITUKIIOB ¢ 3adanueiM | Python,
YHCJIOM MOBTOPeHUH | QyHKIUS Ananumuyeckas: IOUCK
range(), OTBETOB Ha BOIIPOCHI yUHTEII,
CHHTAKCHC CaMOCTOSITEIbHBIH MTOUCK
byHKIMU UHQOPMaIUH IPU
range(). peleHun
MOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonna
'l paborta B
KOMaHax 1 (HJIn)
VHIUBUTYaJIbHO.
Ilpakmuyeckas: OTBETHI HA
BOIIPOCHI,
pelieHue npeaiaraeMbIx
3a/1aHUI Ha SI3BIKE
nporpammupoBanust — Python.
Pegnexcuenas:  3anonHeHue
nvcTta pedIieKcun
2.12 [poekT «Paznmuuneie | Huknuyeckud | Anarumuyecxas:
BapUaHThHI ITOPUTM, MTOUCK peleHus




MIPOTPaMMHUPOBAHUS
LUUKJIAYECKOTO
AITOPUTMAa»

anroputM while,
anroputm for,
MpaBUIIa 3aIicu
IIUKJIMYECKNX
aJITOPUTMOB B
Python

MIOCTaBJICHHON 3a/1a4u.
Kommynuxayuonna

Eh pabora B
KOMaHax ¥ (W)
WHAWBHTY alTEHO.
Ipaxmuuecxas:
MPOEKTHOU
Perexcusnas:
3aroJIHeHNE
pedekcuu

perieHue
3a/1auH.

JucTa

2.13

IIpoexT «Hauana

Tunel TaHHBIX,

IPOrpaMMUPOBAHUS» | IEpEeMEHHBIE, Ananumuseckas: B
yHKiHH, IIPOLIECCE CUCTEMATU3ALUN
MaTEMaTHYECKU € M | syapmii.
JIOTHHCCKUE Kommynukayuonna si: npu
OIIEPATOPHI, BUABI paboTe B KOMaH/aX.
JI'OPUTMOB, Ilpaxmuueckas: B pabote
YCIIOBHBIN o
OIepaTop, ONEPATOP | coznanmro BH3YaJlbHOMN
for, omeparop while. | xapry; SHAHUIL.
Pecghnexcuenas:
3aIl0JTHEHUE aucTa
pedekcuu
3. Anau3 naHHbIX Ha Python
3.1 | Hayka o naHHBIX. Ananumuuecxkas:  aHanu3

CTpyKTypBI TaHHBIX

[anHble, HayKka o
JAHHBIX, OTKPBITHIE
JIaHHbIE, ICTOYHUKH

TPAKTOBOK IMOHATHA «HAayKa
O JAHHBIX)»,; IIOUCK OTBCTOB
Ha




JIaHHBIX,
CTPYKTYPBI
JIaHHBIX (CTEK,
MAacCCHB,
ouepeb, XdII-
TadIuIa)

MpoOJIeMHBIEC BOIIPOCHI YUUTEIISI.
Kommynurxayuonna s

o0CyKIcHHE
TPaKTOBOK MOHSTHS «HayKa O
JAHHBIX», OTBETHI HA BOIPOCEHI
YUHTENs.
Ipaxmuueckas.
pabora B MHKporpymmnax Ha |
JTarne ypoka
(BBITIOJIHEHUE
3aJlaHUsl  Ha ONPOBEpKEHHE
WM (HaKTHIECKOE MMOATBEPKICHHE
OJHOTO W3 TE3WCOB); TIOHCK
IIPUMEPOB CalTOB-UCTOYHUKOB
JAHHBIX; peIIeHHE MPOOIEMHBIX
3alaHUN. Pecgpnexcusnas:
3aloHeHne JMcTa pediekcuu B
KOHIIE YpOKa

3.2

Pa6ora co
CIIUCKAMU
Python

CTpyKTypbl
JAHHBIX, CIIUCKH,

CIIUCOK, SJIEMEHT
CITMCKA, WHJIEKC,
OTpULIATEIbHA 5
WHACKCALUS

Drcnepmuas: 006CyKIeHUE

JIOMAIIIHETO 3aJaHUA WU
€ro OIEHKa.

Ananumuueckas:

aHau3

poOJIeMHOM

cUTyaluu 00

OpraHu3aIu




XpaHEeHUs TAaHHBIX (Ha MpUMepax);
HanMcaHue Kojaa

(atam 2 ypoka). [lpakmuueckas:
peleHre npoOIEeMHbBIX 3a1aHuH,
npakTudeckas pabora (sram 3
ypoKa).

Kommynurxayuonna s: OTBETHI Ha
BONPOCHI YUYUTECIIA, YIaCTHUC B
IPYNIIOBOM  OOCYXXICHUU  TIPH
BBIITOJIHEHUH 3a1aHUM.
Peghnexcuenasn: 3anonneHne 1mucTa
pedIeKCHH B KOHIIE YPOKa

3.3

bubanorexu
Python.
bubnmnoreka
Pandas

ITouck, ouncrka,
peoOpa3oBaH
ue, OpraHu3aius
u cbop
IAHHBIX,
Ooubnuorexa
S3BIKA
MIPOrpaMMHUPO
BaHUA,
OUOJINOTEKH
Python,
OoubnMoTexa

Ananumuueckas: TOUCK OTBETOB
Ha MPOOJIEMHBIE BOPOCHI
(Hampumep, IPOBECTH aHATIOTHIO
OMOJIMOTEKH SI3bIKA
MIPOrPaMMHUPOBAHUS ¢ OOBIYHOM
OMOINOTEKOH),

COCTAaBJICHHUE IIJIaHA JCHCTBUHA IO
H3YYCHHUIO U aHAJIU3Y JaHHbBIX.




Pandas, ummopTt
OmoIIMoTEK

IIpakmuueckas: BBINOIHEHHE
MPaKTUYECKOH PadOTHI.

Kommynukayuonna s5: OTBETHl Ha
BOIPOCHI YYHUTEIs, yUacTHE B

TPYMIIOBOM OOCYXICHUU B
BBITIOJIHEHHOTO
JIOMAIITHETO 3aJaHus U
MPOIIECCE BHITIOIHCHHUS
3anaHuil. Pegnexcusnas.
3aII0JIHEHUE JTUCTA
peduiekcHH B KOHIIE

ypoka

3.4

CTpyKTYpBI
JTAHHBIX B

Pandas

ITouck, ouwncrka,
npeoOpa3oBaHH ¢,
opraHuzaius H
coop JTAaHHBIX,|
CTPYKTYDBI
JAHHBIX B
Pandas,

CTPYKTypa
IaHHBIX Series

Ananumuueckas: aHaau3
BBITIOJTHCHHBIX JIOMAIITHHUX 3aJaHuH,
BBITIOJTHCHUEC

3aJaHUM  T10 CTaHITUSIM.
Ipaxmuueckas. BHITIOTHEHNE
3aJ]aHUil 10 CTaHIIUSIM,
BBITIOJTHCHUEC TECTA.
KOMMyHMKaL;MOHHa A. OTBETHI HA
BOIIPOCHI YUHUTEII,




ydactue B

TPYIIIOBOM O0CYKACHUH npu
BBITIOJTHEHNUH 3a1aHHH.
Pegnexcuenas: 3anionneHne ImcTa
pedIiekcun B KOHLIE YpoKa

3.5

CrpykTypa
JAaHHBIX
Dataframe

CrpykTypa
JaHHBIX
DataFrame,
CIIOBaphb, CIHCOK,
byHKIHS
read_csv,
MeToas! head u
tail

Oxcnepmuas: TOUCK W OOCYKICHUC
OIITHOOK IO

pe3yabTaTaM BBIMOIHCHHS 3aTaHU
Ananumuveckas: aHaaus
BBITTOJTHEHHBIX

NPaKTHYEeCKUX  3aJaHui,  TOUCK
OIINOOK U UX

o0ocHOBaHUE, aHANN3 PpparMenTa
koja (3aganue 4).

Ipaxmuueckast: BHIMOTHEHUE
3aaHuii  Ha  co3maHue  OOBeKTa
DataFrame u3 cioBaps U U3 CIucKa
criuckoB (1 atan ypoka),
BBITIOJTHEHNE

3a7aHnii Ha CUYWTHLIBAHME W BBOJ
JIAaHHBIX, aHAIM3 KoAa v T.4. (2 1 3




JTaITbl YpOKa),
Kommynuxayuonna s: 0TBeTH]
Ha BOMPOCHI YUUTEIS, yU4aCTHO
BO

(bpoHTANBHOM
Oecene u
IPYIIIIOBOM OOCYXICHUH MpPH
BBIMOJTHEHUN 3aaHuM,
Pegnexcusnas: 3amnonHeHue

mucta pediiekcud B KOHIIG
ypoka

3.6

BazoBeie oneparuu
¢ HaOopaMu JTaHHBIX]

Nudopmarus o
JAHHBIX, METO/IbI
info u describe,
YKUCIIOBBIC U
KaTeropuaibHbl
€ TIPU3HAKH,
arperupyroiime
byHKIIH:
value_counts,
unique, nunique,
groupby mMeTos!
min(), max() u
mean(),
o0BeINHEHNE
Ta0IUIY c
[TOMOIIBIO
MeToJia merge,
mapameTpsl 0N

u how

Ananumuyeckas: Ipu
BBITTOJTHCHUT

MIPAKTUYECKOro 3aJaHus Ha

YTEHUE JaHHBIX U3 TaOIHLIBI

uHpopMaru 00

UTPOKAX

(hyTOOIBEHBIX

KIIy0OB, B TOM YHCIIE C

pUMEHEHUEM

METON describe();

BBITIOJTHEHUY 3aJIaHHS Ha

HCCIIeI0OBaHUE

arperupyoumx (bYHKLHH.

Ilpaxmuueckas: npu

BBITIOJIHCHHUH 33/IaHUM, B TOM

qrcie

CaMOCTOSITEIbHBIX U

npy




HCCIIEI0OBATEIBCKIX
MPaKTUIECKUX PadoT.
Kommynuxayuonna a:
ydacTHEe  BO
(pOHTATEHOM
Oecene o
00CYKIEHUIO TOMAIITHETO
3aganus  (MOJeNb ypoka
«TIepeBepHYTOE OOyUYEHHE»).
Pegnexcuenas:  3anonnenue
JUCTa peQUIeKCMM B KOHIIC

ypoka

3.7

OmnucarensHas
CTAaTUCTHKA

Mertoapl info,
describe,  min,
max, mean,
yCIOBUS
¢dbubTpanun
JIaHHBIX,
CTaTUCTHUKA  TIO
KaTeropuaibHbI
M TapaMeTpam,
(bunpTpaus
JTAHHBIX,

CTaTUCTHYECKH €
METOJIBI

Ananumuueckasi: npu

BBITIOJTHEHUN
3alaHuN

MPaKTUYECKON

padoThI Ha

MPUMCHCHUC CTATUCTHICCKUX
METOJ0B, a TAKXKC IIPpU

COCTaBJICHHU

3a7aHUs  Ha CIIOJKHbBIE
YCIIOBUS

¢dunpTpanu

JTAaHHBIX "

CTaTHCTUYECKUX METOOB.
Ilpakmuueckas: npu
BBITIOJTHEHUN
3aJaHUM.
Kommynurxayuonna s:
y4acTHE BO




(hpoHTANBEHOM 00CYKIIEHUU
IPOOJIEMHBIX

CUTyalluii, OTBETHI HA
BOIIPOCHI,
oOCyXIeHre B TpyIax.

Pecghrexcuenas: 3amnoHenune
nucTa peekcHu B KOHIIE

ypoka

3.8

Buzyanuzanus
JaHHBIX

Busyanuzanus
JaHHBIX,
MPEeUMYIIEeCTBa
JuarpaMM  Hu
rpaduKOB; BUIBI
JIUarpamw;
OuOIMOTEKN
Pandas,
Matplotlib,
Seaborn;
MOCTPOCHHE
rpadukoB U
JUarpamm  C
IIOMOILBIO 3THUX
OHOJINOTEK,
METO/IbI

plot
, hist,

scat
ter, joinplot,
pairplot,
countplot

Ananumuyecxas:

npu BBIJICJICHUH

MIPEUMYIIECTB

BU3yaIN3aliu

JAHHBIX 70 UX

TaOJINYHOTO MPECTaBICHUS.

Ilpakxmuyeckas: ipu
BBITTOJTHCHUU

NPaKTHIECKUX

3aJaHUi B MaJbIX TpyIIax;

npu

BBITTOJTHEHUH TPAKTHYECKOM

paboTHL.

Kommynukayuonna s: OTBETHI

Ha BOTIPOCHI YUUTEIS,

(dpoHTaNBEHOE

oOCyXIeHne ®

00CYyXJIeHHEe B MaJbIX

rpyrmnmax.

Peghnexcuenan: 3anonHenue

aucta peQieKCUd B KOHLE

ypoka




3.9

TIpoekTt
«HccaenoBanue
maHubIX». YacTs 1

3.10

TIpoekTt
«HccaenoBanue
TaHHBIX». YacTp 2

OcHoBHBIE Ha
IMOHSTHS
TEMBI
«Awnanmz
JAHHBIX
Pythony

Ananumuyeckas:
BBITIOJIHEHHUH 331aHUH 110
HCCIIEIOBAaHUIO
Jaraceta o
(hyTrOommcrax,
CTaTUCTUYECKUX
XapaKTEePUCTUK  OT/CIIHHBIX]
MepeMEHHBIX u X
B3aUMOCBSI3€H, IOCTPOCHHUE
BU3yaJIM3alluu JaHHbIX.
Ilpakmuyeckas: npy|
BBITIOJTHEHHUH TIPOCKTA.
Kommynukamuenas : ipu
00CYXJI€HUH JOMAITHETO
3amaHusd, TpH

BBIITIOJTHCHUU

IPOEKTa B MaJIbIX

rpymmax Pecprexcusnas:
3aIl0JTHEHUE JIHCTa pedIIeKCHH
B KOHIIE YpOKa

pH

TIOHCK]

3.11

[Ipoext «Python myusj
Data Science»

OCHOBHBIC
[MOHATHUS TEMBI
«Ananus
JaHHBIX
Pythony

Ha

Ananumuuecxaa: npu
IIOCTPOEHUU

BU3yaJIbHOM KapThl 3HAHUI

MOJYJISL.

Ipaxmuueckas. Ipu
BBIITOJIHEHUH

TECTa I10 pa3fely.




Pecgpnexcuenas: 3amonHeHue
nucta peJIeKCUU B KOHIIS

ypoka

BBenenue B MamimHHOe 00yyenue Ha Python

4.1

Ilonatue wu BUIBI
MAaIlIMHHOTO
o0ydeHus

HckyccTBeHHBI i

WHT
€JUIEKT, TIOAXO],
OCHOBAHHBIN Ha
MpaBUIax,
MaIIiHHOE
oOydeHmue,
UCTOpHUS
paszsutus U B
urpax,

che
PBI IPUMEHEHUS
MAaIIHHOTO
o0yueHus;
o0ydeHue ¢
YUUTENEM,
oOydenue 0e3
yauTeNs, 3a1a49a
perpeccuu,
3a/1aya
Kimaccuduraiy
u, 3a/mavya
KJIacTepu3aluu ,
oTOOp  JTaHHBIX
JUIsE MOJICTTH

Ananumuueckas. npu
CpPaBHUTEIHHOM aHaImM3e
MMOAXOM0B:  OOy4YeHne ¢
yanTeneM W oOydeHue 0e3
YUUTENS, TMPU OTBETaX Ha
BONIPOCKI H  (PPOHTATIHLHOM
00CyXIeHUH
BOIIPOCOB  TIO
MIpe3eHTaIUH.
Ipakxmuueckas: npn
BBITTOJTHEHUN
3aJ]aHUN MPAKTUUECKON
paboTHL.
Kommynuxayuonna A
OTBETHI Ha BOMPOCHI YUUTEIS,
y4acTue BO
(hpoHTANBEHOM 00CYXIIEHUU
pu
BBIIIOJIHEHUH 3aTaHUN.




MAaIIuHHOTO

06yueHus Pegnexcuenas: 3amonHCHHE
mucta pediekcur B KOHIIE
ypoka
4.2 | Amanmus u MaminaHoe
BH3YaTH3aIHS o0ydeHne c
naHHbIX Ha Python| yunremem,
(moBTOpEHUE) MAILIUHHOE
oOydeHnue 0e3 Ananumuyeckasn: py TIOUCKE

YUHTENs, 33]1a9a
perpeccuw, 3aaava
KJIacCU(pUKAIU
U, 3a7a4a
KIIaCTEPU3AIUH ;
ouo
HOTEKH
Pandas u
Matplotlib, urenue
TaOJIMYHBIX
IAHHBIX,
CTATUCTUYECKU €
[10Ka3
aTenu,
MOCTPOCHUE
JarpaMm

OTBETOB Ha BOMPOCHI B XO7E
00CYXKJICHUsI BBITOJIHEHHOTO
JIOMAIITHETO
3alaHus, TpH
BBITIOJTHEHHUH 3aJaHUI
MIPaKTHIECKOH paboTHI.
Ipakxmuueckas: ipu
00CYKICHUH
BEITIOJTHEHHOTO JIOMAIITHETO

3alaHus;  IpH
(poHTANEHOM  ompoce U
Oecene, NpU  BBINOJHCHUU
3aIaHUI NPaKTUYECKON
paboTHL.
Kommynuxayuonna 5
OTBETHI Ha BONIPOCHI YUUTEIIS,
y4acTue BO

(poHTANBHOM  00CYKIACHUU
MpU BBINOJIHEHUU 3aJaHui.
Peghnexcuenan: 3anonneHue
TucTa




peduiekcun B KOHIIE YpOoKa

4.3

bubnuorexn
MAaIIUHHOTO
o0y4JeHus

MamuHHOe
oOydeHue c
yuuTeneMm u 6e3
yUuTeNsd,  €ro
MpenMyLIeCTBa,
MOCTAaHOBKa 1IETIH
U 3aja4,

aHam3

JIQHHBIX,
oOyJatoras u
TPEHUPOBOYHAS
BBIOOPKH, 33aa4al
perpeccuu, 3amava
KJIacCUpUKAIK M,
TECTOBAs u
TPEHUPOBOYHAs
BBIOODKa,
nepeoOyueHue,
HeJ000ydeHue,
ONITHMAaJIbHAsS
MOJIETIb,
KpOCCBAITUIAITNS;
oubnmoTexa
Sklearn,
MOCTPOCHUS
MOJIENTN
MAaIIMHHOTO
oOydeHuss Ha
Python

OTallb]

Ananumuyeckas: OTBETHI Ha

BOITPOCHI (aHAJIN3 BOIIPOCOB H|

TTIONCK OTBETOB)

(hpoHTaANBHOI Oecesl;
aHaIM3

rpadukoB MoneneH

MAaIITHHOTO

Oo0y4YeHHsT TpH

BBITIOJTHEHHUH

3aJJaHUs

«IIpobnemsr B

00y9eHUU MOIEINY.

Ilpaxmuueckas:

MIOWUCK OTBETOB Ha BOMPOCHI

(poHTanBEHOW  Oecembl W

BONIPOCHI YYHUTENS B XOHE

ypoKa.

Kommynuxayuonna s:
ydacTHe  BO

(hpoHTaANBHOM

Oecene 1o

MarepuaiaM  [peablIyIIero

ypOKa,; ydacTtue B

00CyXJIeHUH npy|

BBITTOJTHEHHU

3aaHus B MHKPOTPYIIIC

0 aHAITN3Y
rpaMKOB MaITUHHOTO
o0ydeHusl.




Pecghrexcuenas: 3amnonnenune
nucTa pedekcuu B KOHIIE

ypoka

4.4

JIuneiinas
perpeccus

Ilonsrue JIMHEHHOW]
perpeccuu, 1eJieBast
GbyHKIIHS, JINHEHHOE]

YpaBHEHUE, TOMOCKEAACTHY]
HOCTb JAaHHBIX; CO3JaHUC]

MOJEJIN JIMHENHON]
perpeccuu Ha
Python c
ITOMOII[BIO OHOIHOTEK]

Pandas, NumPy u Sklearn

Ananumuyeckas:
aHaau3 PpaboThI MOJIEITH
JIMHEUHOU perpeccuu
(mom6op xor¢ pumEeHTOB
JIMHEHHOTO
YpaBHEHHUST C
HECKOJIbKUMHU
NepeMEHHBIMH); aHAJIN3
3azad,
MIPEICTAaBICHHBIX
yuuTeneM, BbIOOp U3 HHUX
3aJla4 perpeccuu; 3aJaHue Hal
aHanm3 rpaduKoB U BEIOOp U3
HHUX TOr'0, KOTOPBII
COOTBETCTBYET MOJIETIH
JIMHENHOW perpeccuu; aHaluus
TOYeYHBIX Tpadukjd u BEIOOD
cpeau HUX HaOopa JTaHHBIX,
HOJXOMSAIINX ISl PEIICHHs

3a1a9u
JMHEWHOU
perpeccuu; co3gaHue
MOJIeNN
MAaIIMHHOTO
oOydeHuss Ha
Python.
Ilpaxmuueckas:

peuieHue 3aaay (U3




MPECTABICHHBIX  YYHUTEIIEM
3amad) Ha BBIOOp HabOpal
JaHHBIX (110
rpadukam), TOIXOIATITUX IS
pellieHusT 3ajladyd JIMHEWHOW
perpeccun; co3gaHue MoJely|
MalIuHHOT' O
oOydeHuss Ha
Python: MOJIC/Ib
MpeJICKa3aHus IIeH Ha
KBapTHUPHI B
3aBUCUMOCTH  OT
pa3IMYHBIX IIapaMETPOB.
Kommynuxayuonna s:
y4acTHe BO
(pPOHTAILHOM 00CYXKIICHUU
OCHOBHBIX BOITPOCOB TEMbI —
nUHEHHas QyHKIUSA 1
JINHEWHOE
YpaBHEHHUE,
KOTOpbIE YK€ U3ydalluCh
B KypCce MaTeMaTHKH;
00CyXX/IeHHE 3a/1a4 110
rpadukam. Peghrexcusnasi:
3aIMOJTHeHUE JINCTA
pediekcuu B KOHIIE YpOKa




45

Henuneinrsie
3aBUCUMOCTH

Cosnanue,
oOydeHne WU
OIICHKAa MOJCIIH
JIMHEHHOMN
perpeccun,
BHU3yalIA3aIlHs
JTAaHHBIX Ha
Python;
HCJIMHCHUHBIC
GyHKIMH,
rpadukn
(GYHKITHIA;
IMOJIMHOMUAJIBH
oe
mpeoOpazoBaHu
¢  JUHCHHOM
perpeccun

Ananumuyeckas. co3naHue
MOJEIHN

JIMHENHOU

perpeccu Ha OCHOBaHUU

IIPOCTOM TaOINIIBI C JAHHBIMU

0

3apIuiaTtax

COTPYIHHUKOB,

HaxOJAIIMXCS Ha  Pa3HbIX

JOJKHOCTSIX; HamycaHue

KoJa.

Ilpaxmuueckas:

pelieHne 3a/1a4 Ha CO3/1aHne
MO/JIENH

JUHEHHOU perpeccuu,

OTBETBI HA  BOIIPOCHI

yuuTens (MOBTOpEeHUe

MaTepHajia MaTeMaTHKH);

BBITIOJTHEHHE

3aJIaHus Ha

MOJTMHOMHUAIBHYIO

perpeccuro, HalMcaHue

KoZa JUIs

npecKa3aHus

HOBOU MOJENBIO

u

IIOCTPOEHUE rpadukoB

WCXOJHBIX JAHHBIX U MOZEIH.

Kommynurxayuonna a:

ydacTue BO GpOHTAIEHOM

3HA4YCHUA




00CyXIEHIH, OTBETHI Ha
BOIIPOCHI yUUTEJIS.
Pegrexcusnas.
3aT0JIHEHHUE JIUCTA
peduiekcun B KOHLIE YpoKa

4.6

Kiaccudukanms.
Jloructrueckas
perpeccus

Knaccudukarm

ﬂ)

JIOTHCTUYECKas

perpeccus, TMHEUHbIN

KJIacCU(UKATOD

)

TUIIEPILUIOCKOCTb,
OuHapHas

KJTACCH(UKAITHIS,

MYJIbTHKIIACCOB ast

KJIaCCU(HUKAITH

o JIMHEHHOE

YpaBHEHHE,

K03 pUIIHEHTBI

JIMHEHHOTO YPaBHEHUS,

pacrooXeHne TOUYKU

OTHOCHTEJIBHO NPSIMOH,

OTCTYI 00BEKTA;

CO37aHHE,

oOydeHHe | OICHKA

MOJIEIIN JIOTUCTUYECKOU

perpeccun

Ananumuyeckas: — TIOHCK
OTBETOB Ha TPOOIEMHBIE
BOIIPOCHI W pEIleHHEe 3a1a4
Ha yTane 2 ypoxa.
Ilpaxmuuecxas:
OTBEThI Ha BOIIPOCHI,
moxoop MPHUMEPOB 3ajad
KJIACCU(DUKAITHT;
OTBEThI Ha
Mpo0OJIeMHBIE
BOIIPOCHI  TIpH
00BSCHEHNH HOBOTO
MaTepuaia; pelieHue 3aaaq
Ha 3aKperieHre HOBOTO
Mmarepuaa o Teme;
y4actue BO ()POHTAILHOM
paboTe Ha 3Tarne 3 ypoka.
Kommynuxayuonna a:
ydacTue B
00CYXIeHIH TeCcTa U
OCHOBHBIX
MOHATHH  TEMBI; OTBETHI
Ha BOIIPOCHI YYHTEIIA.




Pecghrexcuenas: 3anonnenune
nucTa peIekcHu B KOHIIE

ypoka

4.7

Knaccudukarms.
Jloructuyeckas
perpeccus

Marpuuna
OIIHOOK,
METPUKHU
KadecTBa
JIOTUCTUYECKOM
perpeccuu,
MOJCIb
JIOTUCTUYECKOM
perpeccud Ha
Python

Ananumuyeckas: HOHCK
OTBCTOB Ha BOIIPOCHI YUUTCIIA
mpu  OOCYXXIEHHH METPHUK

KadyecTBa JIOTUCTHYECKOM
perpeccun; CaMmoCTOSTEIBHOE
COCTaBJICHHUEC MO
JIOTHCTHYECKON

perpeccund s
NpeAcKa3aHus

BEPOSATHOCTH B
ommxkaiimue 10 et
HIIIEMAYECKON 00Ie3HN
cep/a 1o pa3IudHbIM
nipu3HaKam. [Ipakmuueckas:
OTBETHI HA BOHpOCI)I
YUUATEINS; CAMOCTOSITEIIEHOE
COCTaBJIEHHE MOJIEIIH
JIOTUCTUYECKOM

perpeccun IS
TIpeICKa3aHus

BEPOSITHOCTU B
ommkarimue 10 et
HIIIEMHYECKON 00JIE3HHU
cep/ua 1o




Pa3TUYHBIM [IPU3HAKAM.
Kommynuxayuonna a:
ydacTue BO
(bpoHTANEHOM 00CYKICHUU
METpPHK KavecTBa
JIOTUCTUYECKON PErPECCUH;
Pecghrexcuenas: 3anoHeHune
nucTa pediekcuu B KOHIIS

ypoKa

4.8

JepeBps peleHui.
Yacrts 1

Hepeso
peuieHui,
3JIEMEHTHI
JIepeBbEB
(xopeHsb,
JIUCTBS),
riryouHa
nepesa,
JKaJHBIN
aIrOpPUTM,
aTpudyT
pa30ueHus;
SHTPOIHA,
dhopmyna
IIlennona,
BEPOATHOCTb,
KpUTepUil
JIokuHM

Ananumuyecxas: TIOUCK
OTBETOB Ha BOMPOCHI YUUTEJISI
npu  OOCYXKICHUU METPHUK

KayecTBa JIOTUCTHYECKOM
perpeccun; caMoCTOATEIbHOE
COCTaBJICHHE MOJICITH
JIOTUCTHYECKOM

perpeccun  Jist
NpeACKa3aHus

BEPOATHOCTH B
ommxkaiimue 10 et
HIIEMUYECKON OOJIE3HN
cep/ila 1o pa3aIudHbIM
npusHakam. [Ipaxmuueckast:
OTBETHI Ha BOTIPOCHI YYHTEIS,
CaMOCTOSTEIILHOE
COCTaBJICHHE




MOJICTH JIOTUCTHYECKOM
perpeccun IS
MpeCKa3aHus
BEPOSTHOCTH B
onmmxaiimue 10 net
WIIIeMHYECKON 00Ie3HI
cep/ria Mo pa3IHIHbIM
MpU3HaKaM
Kommynuxayuonna s:
ydacThe BO
(bpOHTANBHOM 00CYXICHUU
METPHK KayecTBa
JIOTUCTUYECKOM perpeccuy;
Pegrexcusnas: 3anonnenne
nucTa pediekCuu B KOHIIS

ypoKa

4.9

JepeBbs pelieHui.
Yacts 2

Ananumuueckas:
COCTaBJICHUE aJIrOpPUTMa
MPUHATHS peLeHni (Ha
IIPUMEpE UTPhI); aHAIIN3

y4eOHBIX
MIPUMEPOB  JIepeBa
pewenuit. Ilpakmuueckas:
ydacTHe B HWIPEe Ha aHAIU3
anropuT™Ma MPUHATHS
pELIeHnH C TOMOUIBIO
JIEPEBBEB, UCCIICIOBAHUE
KpUTEpHEB




s dexTrBHOCTH
pa3bueHusi Ha mpuMmepax.

Kommynukayuonna a:
o0cCyXIeHHe TTPH
BBITTOJTHEHUN

3alaHUN B
MHKpOTPYIITIIe; OTBETHl Ha
BOIIPOCHI y4YHTENs. YdacTue
BO (dpoHTaTBHOM
00CYKIICHUH.
Perexcusnas: 3anonnenne

JUCTa PeQIICKCUM B KOHIIC
ypoka

4.10

IIpoexT «Pemenue
3ajauu
KJ1accu( UKL

MaiuvHHOe
oOydeHue ¢
yUHTENEeM, 3a7a4a
KJ1acCU(pUKAIU

H,  METPUKH
OLICHKH KayecTBa
KJIacCU(UKAIU

u; 3Tarbl
pa3paboTku
MOJIENN
MAaIIMHHOTO
o0OydeHus1, aHATU3
JTAHHBIX,
co3mMaHue |
0o0ydeHne MOJIEIH,
OIIEHKA

s dekTuBHOCT

Ananumuyeckas: BEIOOD
METOJIOB pEIlIeHUs 3a4auu.
Ipaxmuueckas:
BBINTOJIHCHUE TIPAKTHYECKOTO
3aJaHus 110 CO3JAHUI0
MOJIEJIM MAIlIMHHOTO
oOydenust Peghrexcuenas: B
XO7Ie IOJBEICHHSI UTOTOB
CO3/1aHUS U 00y4YeHUS
monenn MO.




pabot
Bl
MOJICTTH

Pa3nen 1. BBeneHue B HCKYCCTBEHHBIH MHTE/IEKT (2 )
VYuamniuecss MOJKHBI 3HATh TOHSATHE WHQOPMAIUH, PA3IUUUE MEKITY

IOHATHAMHA ((I/IH(bOpMaI_II/Iﬂ», «IaHHBIC) .

VYuarmmuecs: T0KHBI yMETb:

NPUBOANTH TIPUMEPHl HMH(POPMAIMOHHBIX MPOLIECCOB B HPHUPOE,
o01IecTBe, TEXHUYECKUX CUCTEMAax;

CTPYKTYPHUpPOBaTh HMH(OPMAIMIO, BBIACIATH OCHOBHBIC IIOHATHS H
B3aMMOCBSI3U MEX/y HUMH.

Pa3nen 2. OcHoBbl nporpamvupoBanus Ha Python (12 4)

VYuyaruecs: T0IKHbBI 3HATD!

MNOHATHS  alTOPUTM»,  HUCIIOJHHUTENb»,  «CUCTEMa  KOMAaHI
WCTIOTTHUTETIS;
OCHOBHbIE ITOPUTMHYECKHE CTPYKTYDBL: CJICZIOBaHHE,

BETBJICHHE, UK,

pealin3aliio OCHOBHBIX aJIrOPUTMHYECKUX CTPYKTYP B BbIOPaHHOM

SI3BIKE MTPOTPAMMHUPOBAHMUSL.

VYyaniuecs 10JKHBI YMETh:

COCTaBJISITh AJITOPUTMBI JUIS PEUICHUS MPOCTHIX 3a7a4 B CJIOBECHOMH

dbopMe, Ha aNTOPUTMHUYECKOM S3bIKE W Ha BBHIOPAHHOM SI3BIKE

MPOrpaMMHUPOBAHUS;

BBITIOJIHATH TPACCUPOBKY aITOPUTMA;

MPOrpaMMHUPOBAThH HECJIOKHBIE  JIMHEHHBIC, Pa3BETBIISFOIINECS U

[UKIUYCCKHAE AJITOPUTMBbI Ha BBIOPAHHOM SI3BIKE MPOrPaMMHUPOBAHUS.

Pasnen 3. Ananu3 nanubix Ha Python (8 4) Yuammecs q10mKHBI 3HATE:

MIOHATUS «MOJIENbY, «HMH(OOPMAIMOHHAS MOJEIbY, «MaTeMaTU4ecKast

MOJICIIbY, «TaHHBIC», «OOJBIITNE TaHHEICY, «CTaTHCTHKAY,
«OTHCATeTbHAS CTATUCTHKAY,

3Tanbl pa3pabOTKU U UCCIEAOBAHUS KOMITBIOTEPHOH MaTeMaTHYECKOM

MOJICIIH.

VYuaiuecs 10KHbI YMETh:

peanu30BbIBaTh BBIYUCIICHUS  ONUCATEIbHOU CTATUCTHUKU;



® CTPOUTh W HCCIENOBATh MPOCTHIE KOMIBIOTEPHBIE MH()OPMAIIMOHHBIE

MOJIJIN.
Pasnes 4. Beegenue B MaliuHHOE 00yYeHHe HA
Python (10 v)
VYyamuecs 10DKHBI 3HATh:
o KJIacCU(UKAIMI0O METOJOB MAalIMHHOTO OOy4YeHHs; © OCHOBHBIC

AJTOPUTMBI O0YUCHHS C YUUTEIIEM .
VYyamuecs: TOIKHBI yMETh: @ CO3/1aBaTh PETPECCHOHHBIE MOJIEIIH;
° BBITIOJIHATH IPOTHO3UPOBAHHUE.

Conep:xanue Kypca

B osrtom pasznene COJIEP)KUTCST  TeMaTH4ecKoe
IUTAHUPOBAHUE U TIEPEUCHb IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS IPOrPaAMMBI
(UTOrOB M3yUYEHUS OTACIBHBIX TEM), PACCUUTAHHBIE HAa PACIIMPEHHBIN Y4eOHbIH
TUTaH.

IlepBoil MONOMHUTENBHOM LENBKO H3YUYEHUS PACUIMPEHHOIO Kypca
ABISIETCS.  JTOCTIDKEHHE OOJIBLIMHCTBOM ~ y4YallUXCs  IOBBILICHHOI'O
(IpOOYKTUBHOTO) YPOBHS OCBOCHHUSI Y4€OHOTrOo MaTepuaia. YUeOHUKH YpOBHS
it 7-9 kjmaccoB 00ecleunBarOT HEOOXOAMMBIM Ui 3TOTO YYEOHBIA U
JUIAKTUYECKUI MaTepHall.

Bropoii JIOIOJIHUTEILHON LIEJIBI0 U3YYECHUS
PacCIIMp€HHOT 0 Kypca ABJIACTCA MMOATrOTOBKA YUalllUXCA K OJIMMIIMaJaM,
KOHKYpcaM B 00J1acTH aHaJIM3a JaHHBIX 1 MAIIMHHOTO 00yUYeHHUS.

JononuurensHoe yueOHOE BpeMs B PacIIMPEHHOM BapHaHTE Kypca B
OCHOBHOM OTJaeTcsl TpakThHueckoi pabore. [Ipu pacmmpeHHOM BapuaHTe
y4eOHOro ruiaHa Oosplias 4acTh (MM BCE) 3aJaHUN MOXKET BBIIIOJIHATBHCS BO
BpeMsi YPOKOB IIOJ pPYKOBOACTBOM yuurtens. Ha ycmoTrpenue yuuresns
KOJIMYECTBO 4YacCOB, OTBCACHHBLIX Ha OCBOCHHUC OTACIBHBIX TEM W MPOBCIACHUC
IMPOCKTHBIX 3aHHTI/II‘/'I, MOJKET OBITH YBCINYCHO B 3aBUCUMOCTHU OT BO3MOKHOCTEMN
Y MHTEPECOB 00YYaIOLIHXCS.

Paznuume 6a30BOro ypoOBHA OT YTIIIyOJIEHHOTO Kypca MPOSBISAETCS B
CTCIICHU FHy6I/IHI)I U KadeCTBa OCBOCHHA TCEOPETUYCCKOIO Marepuajia u
MOJTYYEHHBIX MPAKTUIECKUX HABBIKOB.

TemaTHueckoe MJIAaHUPOBAHUE



Taoauna 5

Yriy6eHHbIii BApMAHT y4eOHOI0 IJIaHA

Ne Tema
KoanuecTBo
4acoB
Beenenue B HCKYCCTBEHHBIN HHTEJLIEKT

1 1
BBenenue B UCKYCCTBEHHBIM HHTEIIEKT

2 1
Ponb HCKyCCTBEHHOTO HHTEIUIEKTA B )KA3HH
YeJIOBEKA: 3TUKA U PEryIUPOBAHUN
HToro no pa3zaeny 2

OcHoBbl nporpaMmmupoBanust Ha Python

3 1
ANTOPUTMBI ¥ UCTIOTHUTEIH.
Crioco0blI 3aIucH aropuTMOB

4 1
OO0mue cBeneHUS O S3BIKE MPOTPAMMHUPOBAHHS
Python

5 1
Opranu3zaius BBOJIa ¥ BEIBOJIA JaAHHBIX

6 1

AHFOpI/ITMI/I‘IeCKaH KOHCTPYKIOUA «CJICITOBAHUCH




7 1
IIporpammMupoBaHue JUHEUHBIX aJTOPUTMOB

8 1
ANropUTMHUYECKasi KOHCTPYKLIUS «BETBICHHUE)

9 | [HonHast opma BeTBICHUS 1

10 1
IIporpamMmmupoBaHie pa3BeTBISIOMIUXCS
AITOPUTMOB.
YcnoBHBINM onepaTop

11 | IIpocThie U COCTaBHBIC YCIOBHS 1

12 1
ANTopUTMHUYECKasi KOHCTPYKLUS «IIOBTOPEHHUEY.
[IporpaMmmMupoBaHne IMKIOB C  33JaHHBIM
YCIIOBHEM MPOJOIDKEHHST PAOOTHI

13 1
ITporpaMMupoBaHue LIUKIOB C 3aJaHHBIM
YUCJIOM ITIOBTOPEHUU

14 1
[IpoexT «Paznuyunble BapUAHTHI
MPOrpaMMHUPOBAHUS IUKINYECKOTO aJITOPUTMa

15 1
IIpoext «Hauana nporpaMMupoBaHUs»
Htoro no pazaeny 13




Ananu3 nanHbix Ha Python

16

Hayxka o gansbpIx. CTpyKTyphl JaHHBIX
17 | PaGota co criuckamu Python
18

bubnuorexu Python. bubnmoreka Pandas
19 | Crpyktypsl nansbix B Pandas
20 | Crpykrypa mansbix Dataframe
21

bazoBrie oneparun ¢ HabopaMu JaHHBIX
22 | OnwucarenpHas CTATHCTHKA
23 | Busyanuzanus JaHHBIX
24

[Ipoext «MccnenoBanne qaHHBIXY». Yactsh 1
25

IIpoext «MccnenoBanue nanubix». Yacts 2
26

IpoexT «Python mnst Data Science»
(O6001IEeHE U cCUCTeMaTH3aIUs OCHOBHBIX
MIOHSTUN TEMBI)




Hroro no pasgeny

11

BBenenue B MammHHoe o0yyenue Ha Python

27 1
[onsTre 1 BUIB MAIIMHHOTO OOYYECHUS
28 1
AHanmu3 W Bu3yanu3anus IaHHBIX Ha Python
(moBTOpEHUE)
29 | bubIMOTEeKN MaITTHHOTO O0YYCeHHS 1
30 | JluneitHas perpeccus 1
31 | HenuueiiHble 3aBUCIMOCTH 1
32 1
Knaccudukanms. Jloructuueckas perpeccust
33 1
Kiaccugukanus. Jloructiudeckas perpeccust
34 | JlepeBss permennii. Yacts 1 1
35 | depeBsbs pemennii. YacTs 2 1
36 1
IIpoekt «Pemenue 3amaun K1acCUPUKAITAI)
HToro no pazaeny 10
HUTOro 36




Opraan3anMoHHO-NeAArornyecKme yCJa0BHs peaau3annu Kypca

I[J'DI paimm3annu KypCa Ha OCHOBC IIPOrpaMMbI HCO6XOI[I/IMO HaJIM4nue
CJICAYIOIIUX KOMIIOHCHTOB!:

KOMITBIOTEpHOE pabodee MECTO YYHTeNs, MOAKIIOYEHHOE K CeTH
Wnrepuet (Wi-Fi wmu mo

KabeIo),

NPOEKIIMOHHOE  00Opy/MOBaHME WM WHTEPAaKTHBHAas JIOCKa C
BO3MOXXKHOCTBIO JIEMOHCTPAIMY TPe3eHTALU;

KOMITBIOTEPBl WJIM HOYTOYKH, PpAaCIOJI0XEHHbIE B KOMITBIOTEPHOM
Kjacce, TAe KaXIbld Yy4YeHHK paboTaeT C YCTpOWCTBOM JHOO
WHIMBUIYaIbHO, THO0 B TIapax;

KOMITBIOTEPBI WM HOYTOYKH KaK YYaIlUXCsl, TaK M YYHUTEIS JOJDKHBI
OBITH Ha onepallMOHHBIX cucteMax Windows/MacOS;

TUTIOBOE IpOrpaMMHOE oOecrieyeHue, MpUMEHSIEMOe
00111e00pa30BaTeIbHBIMUA  OPTaHU3AIMAMHE, BKJIIOYas IMPOTpamMMmy JUIs
paboTHI C 3MeKTpoHHBIMU Tabymiamu MS Excel;

MHTEIPUPOBaHHAs cpena pa3paboTKu (IDE) JUIS I3BIKA
nporpammupoBanus Python;

Jupyter Notebooks — cpema paspaboTkm, ais 3amycka ¢GaiioB u3
MatepuanoB YMK ¢ kommbroTepa wiv U3 001a4HOr0 XpaHMIUIIIA.

Texauueckre TpedboBanus k [10

IK nu HoyTOYyK Ha 6a3e OC Windows, MacOS

CucteMHble TpeOOBaHUS

Cuctemusie TpeboBanust MacOS

Windows




e OmnepaloHHAas cUCTEMA e OmnepanoHHas cucTeMa
e Windows 7 uiH BEIIIE MacOS X 10.10 umau BEIIIE
e IIpomueccop Intel® Core Duo |e IIpomeccop Intel® Core Duo miu
WJIH aHAJOTUYHBIN ¢ YaCTOTOM aHAJIOTUYHBIN C YaCTOTOM
1,5 I'T'u mim BeIIIE 1,5 I'T'u mim BEIIIE
2/4 Tb oneparuHOi mamsatu (e 1,5 I'b onepaTuBHON HaMsTH -
JUTSL CUCTEM TIOJT yTIPaBICHUEM IIporneccop Intel® Core Duo nmm
32/64-6utHoit Windows AHAJIOTMYHBINA ¢ YaCTOTOM
1,5 I'T'1x motn BBIIIE
e 1,5 T'b onepatuBHO#l naMaTH

e Paspemenue skpana 1024x768 unu 6osbiie

e Hamnune HHTCPHCT-COCINHCHUA

e Heo0OX0aMMO HUCTIONB30BaTh aKTyalbHbIC BEPCUH OTHOTO U3 CICTYIONIHX
Opaysepon: Edge, Chrome, Safari, Firefox, Opera

@DopMbI aTTECTALMHI

Bce paznenbl npeanonaratoT BHITOIHEHUE U 3aIlIUTY IPOEKTOB. [IpoekTsl
M0 CBOEH JUIAKTHUUECKOW CYIIHOCTH HallelieHbl Ha (QopMmupoBaHue
CcrocoOHOCTel, MOo3BOIIOMIUX 3(PQPEeKTUBHO JEHCTBOBaTH B  peaTbHOU
Ku3HeHHoW curyarmu. OOnamas MMM, y4Yal[decss MOTYT aJalTHPOBAThCH K
WU3MCHSIONTUMCSL YCIIOBUSM, OPHEHTHPOBATHCS B Pa3HOOOPA3HBIX CHUTYAITUSX,
paboTaTh B KOMaHIe.

[Tpu paboTe Hax MPOEKTOM TOSBISIETCS UCKIIOYUTETbHAsI BO3MOXHOCTh
(opMUpOBaHUSA y yYaIIMXCS KOMIIETEHTHOCTH pa3pelicHus mpooyieM
(TTOCKONTBKY 00s3aTENBFHBIM yCIIOBUEM peau3allid METOAa MPOSKTOB B IIKOJIE
SIBIISIETCS PEIICHNE YYaluMcsi COOCTBEHHBIX MPOOJIEM CpEACTBAMHU TIPOEKTA), a
TaK)Ke OCBOCHHUE CITOCOO0B IEATEIBHOCTH, COCTABIISIONIUX KOMMYHHUKATUBHYIO U
HHGOPMAIIMOHHYI0 KOMIICTCHTHOCTH.

Kaxplii mpoekT mpesmnoiaraeT mojlydyeHre Kakoro-imbo mpojaykra. B
MpeaaraeMbIX MPOEKTaX 3TO MPOTPaMMHBIN MPOIYKT, PEIIAOIINM Ty WU HHYIO
3ajady. Ha BBITIOIHEHHWE MPOEKTa MpeaiaracTcss 0a30BOE KOJIMYECTBO YAaCOB,
OJIHAKO M0 YCMOTPEHUIO YUUTENS, & TAKXKE B 3aBUCUMOCTH OT YMEHUI U HHTEpeca
YYEHHKOB K TE€ME€ KOJMYECTBO YacOB MOXKET ObITh yBenndeHo. KoHKpeTHbIE
pPEKOMEHIAIIMU JITAHbl B MaTepUaliax MPOEKTHBIX 3aHSTHIA.



Takue mpoextsl kak «MccrmenoBannme maHHBIX», «Python mms Data
Science», «Pemenme 3amaum KiIacCUpUKAIUN» Ha YIIIyOJIEHHOM YpOBHE
ABJSIFOTCS  MEKIPEAMETHBIMH, B OTJIMYHME OT MOHOIIPOEKTOB, YacTUYHO
BBHIMIOJTHSIOTCA BO BHEYPOYHOE BpeMsi W TOA PYKOBOJCTBOM HECKOJBKHX
CIELUAINCTOB B Pa3/IMYHBIX O0JIACTSAX 3HAHMA. Takue MPOeKThl TPeOYIOT OYEHb
KBaJIM(UIUPOBAHHONW KOOPAMHALMU CO CTOPOHBI CHELHUAIUCTOB U CIAXCHHOU
paboThl MHOTHX TBOPUECKHUX TPYNIl. MeXIpeaAMeTHbIE TPOEKTH MOTYT OBITh KaK
HEeOOJIBIINMHY, 3aTParuBarOIMMK ABa-TPU IPEIMETa, TAK U HAIpPaBICHHBIMH Ha
pelIeHne OOCTaTOYHO CIIOKHBIX Mpo0ieM, TpeOYIOIHUX COAEpKaTeIbHOM
MHTErpalii MHOTUX 00acTel 3HaHHUS.
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