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IlosicHuTEILHAA 3aNIMCKA

IIporpamma kypca «MICKycCTBEHHBIN HHTE/UICKT» IpeIHa3HauCHA ISl 00YYCHHSI OCHOBAM MCKYCCTBEHHOIO MHTEIICKTA YYCHUKOB 7-8 KJIacCOoB.
321 IIOCJICOHUC OCCATUIICTUSA BO MHOTUX O6J'IaCT$IX HayKI/I nu I/IHILYCTpI/II/I CTaJIN HaKaIlJINBAaThCsA 6OHBH_II/IG O6'beMbI JAaHHBIX, a TaAKXKE CTaJll pa3BI/IB aTbCiA
METOAbI MAIIIMHHOT'O 06yquH51, ITO3BOJIAKOIIINEC U3BJICKATHh U3 3TUX JAHHBIX 3HAHUA U E)KOHOMI/I‘-IGCKYIO HOHLSy.

JlaHHBIN Kypc onupaeTcs Ha (yHIaMEHTaIbHbBIC TUIaKTHICCKUE IIPUHITUIIBI, TAKKUE KaK MIPAKTHKO-OPHUEHTHPOBAHHOCTh, HAYYHOCTh H
JIOCTYITHOCTb, IEJIOCTHOCTh U HETIPEPBIBHOCTD, @ TAKXKE MHHOBALIMOHHBIC METO/IbI IPOOJIEMHO-Pa3BUBAIOIICTO M CMEIIAHHOTO 00yUYeHHsI, TPOTPaAaMMHO-
MIPOEKTHOTO M UCCIIEA0BATENLCKOTO MOIX0A0B. MHOTHE TeMbl OPUEHTHPOBAHBI Ha KOJUIEKTUBHOE 00CYKIEHHE, TUCKYCCUH, BHIPAOOTKY
KOJIJICKTUBHOI'O MHCHU .

Oco060oe MecTo B peaH3aiuy IporpaMMbl OTBOAMTCS BUICOJIEKIIUSAM, OHIIAIH-pecypcam, TpeHaxepam. Bee 310 co3maer HeoOxXoumble
yCIIOBHUS 1151 (JOPMHUPOBAHUS CAMOCTOSTSILHOCTH B IUTAHUPOBAHUH YUEOHOM NESATETLHOCTH, B OPraHU3aIiKi y4eOHOTO COTPY/THHYECTBA, B
pacmpeielieHu poJie TPy pelIeHnN yueOHbBIX 3a/1a4 1 pooieM. HeoTheMiieMol 9acThi0 MPOTrPaMMEI SIBIISIETCS IIPOCKTHAS
NEeSATETbHOCTH 00YJaIOUXCSl.

N3ydeHne pa3nuyuHbIX aCMIEKTOB aHATN3a JAHHBIX MO3BOIUT COPMHUPOBATH Y YUAITUXCS CIIOCOOHOCTh K aHATUTUYECKON U MPOTrHOCTUYECKOU
nesitenbHOCTH. [IoMcK OTBETOB HA MPOOIEMHBIE BOMIPOCHI, PEIIeHHEe TPOOIIEMHBIX U UCCIEA0BATENbCKUX 3aJaHHi, MHTETPUPOBAHHBIX B COJEpIKAHUE,
HaIpaBJIeHO HAa (DOPMHUPOBAHHE Y YUAITUXCS IETTOCTHOTO CHCTEMHOTO MBITIIICHUS, KOTOPOE TIO3BOJIUT MM OIICHUTH C(HOPMHUPOBAHHBIN KPYT
MTOCTOSTHHBIX MHTEPECOB M OCYIIICCTBUTH OCO3HAHHBIN BHIOOD JaJIbHEHIIICH 00pa30BaTEIIbHON TPASKTOPUHU U TIPOGECCHOHATLHOTO CAMOOIIPEICTICHUS.

Heﬂb U 3aJa9u Kypca. FJ'IaBHaH IICJIb Kypca —IIO3HAKOMUTH yqanmxcs[ C TepMHHOHOFHGﬁ I/ICKYCCTBGHHOFO HNHTCJIIJICKTA U Hay‘-II/ITI) HpI/IMCHHTI)
HEKOTOPBIE U3 €r0 METOJIOB JIJIsl PEIIeHHsI MPAaKTUYeCKuX 3a1ad. [laTh ydamumcst 6a30Boe peacTaBieHne 00 aHaIM3e JaHHBIX U peaTn3aiun
OCHOBHBIX METOJIOB aHATN3a JAHHBIX U MAIIMHHOTO 00y4YeHus Ha si3bike Python,

«VcKycCTBEHHBIN MHTEIIEKT» MPOBOIUTCS 1 Yac B HEZEIIO 3a CYET YacTH, (opMHUpyeMOi yyaCTHUKaMHU 00pa30BaTeIbHbIX OTHOILIEHUH.



Coneprkanue mporpaMMbl HOCHT MEXIUCIUIUITMHAPHBIN XapakTep. EcrecTBeHHBIM 00pa3oM BBITJIAIUT €r0 BO3MOXKHASI HHTETPAIS C
IUCUUIUIMHAMH MTPEIMETHOM 0bmactn «MatemaTtnka u nHpopMaTukay. Pa3BuTre JIOTHYeCKOT0 U AITOPUTMUYECKOTO MBIIIIICHHUS, OCYIIECTBIsIEMOE Ha
ypOKax IO 3TUM AUCLUUIUIMHAM, CIYKUT 3a/1a4e (POpMUPOBaHMs HEOOXOAMMOM OCHOBBI, HA KOTOPOH B JlaJIbHEMIIIEM OyIeT OCYIIECTBICH Nepexo K
MaIIMHHOMY OOyUY€HHIO Ha CTYIIEHH CpeJHero o01iero oopa3oBaHusl.

HeoTbemiemoii 4acTbio MPOrpaMMBl SIBJISIETCS pealin3alius MPOoeKTHOro MeToAa oOyueHus. [IpoexTsl HaleaeHbl Ha GOPMHUpPOBAHUE
CTIIOCOOHOCTEH, TO3BOJSAIOMNX Y((PEKTUBHO ACHCTBOBATH B pealIbHOM KU3HEHHOM cuTyarnu. O0nanas UMy, yJanifecs MOTYT alalTHPOBATHCS K
M3MEHSIOIIMMCS YCIIOBUSIM, OPUEHTUPOBATHCS B pa3HOOOPa3HBIX CUTYAlUsIX, pab0TaTh B KOMAH/IE.

[Ipu paboTre HaJ MPOEKTOM IMOSIBIIETCS UCKIOUYUTENIbHAS BO3MOXKHOCTD (DOPMUPOBAHMS y yUaAIIUXCsl KOMIETEHTHOCTH pa3pelieHus npodiem
(TTOCKOIIBKY 00513aTEBHBIM YCIOBHEM PEAM3alN METO/1a TIPOCKTOB B IIKOJIE SIBJISIETCS PEIIEHUE YUAIIUMCSl COOCTBEHHBIX MPOOJIEM CpEeICTBAMH

MIPOEKTA), & TAKXKE OCBOSHHE CITOCOOOB JIEATENFHOCTH, COCTABIAIONNX KOMMYHUKATHBHYIO M HH()OPMAIIHOHHYIO KOMIIETEHTHOCTH.



Taoauna 1
IlnannpyemMble pe3yJbTaThl

TpedoBanne ®I'OC Yem pocruraercs
JlnaHOCTHBIC JIM9HOCTHBIE Pe3yNbTATHI, 00ECIICYNBAIONIIE aJANITAIINI0 O0yUYaIOIIeTOCs
pE3yNbTaThI K U3MEHSIOIIMMCS YCIIOBHUSM COLIMATIBLHON U MPUPOTHOM CpeJIbl:
Paznenst
YMEHHE PaclO3HaBaTh KOHKPETHBIE TPUMEPHI MOHSITHS 10 XapaKTEPHBIM
IPHU3HAKAM, BBIIOJIHATE OIEPallik B COOTBETCTBHH C ONPEAECICHUEM U «BBe/IeHHE B NCKYCCTBEHHDIH HHTEIIEKT,
MPOCTEHIIMMHU CBOMCTBAMH MOHSATHUS, KOHKPETU3UPOBATH MMOHSITHE «OCHOBBI POrpaMMHUpoBaHus Ha Pythony,
MIpUMepaMHu, HCIIOIb30BAaTh MOHSATHE U €r0 CBOMCTBA MPU PEIICHUH 3a/1a4,
a TaK)Ke OMepUpPOBATh TEPMUHAMH U TIPEICTABIICHUSIMH B 00J1aCTH «Ananus naHHbIX Ha Pythony, «Benenne B MamunHOe
KOHUEILHNHU YCTOWYHUBOTO Pa3BUTHS oby4enue Ha Python»
[lenHOoCTH HAy4YHOTO MTO3HAHUS:
OBJIAJICHUE OCHOBHBIMHU HaBBIKAMU UCCIIEOBATEIIHLCKOM JCSITEIIBHOCTH,
YCTaHOBKA Ha OCMBICIICHHE OTbITa, HAOIOIEHU, TTOCTYIIKOB 1 Paznensr «Ananu3 nanasix Ha Pythony, «BBenenue B
CTPEMJICHHE COBEPIICHCTBOBATH ITYTH JIOCTHKEHUS WHIUBUIYAILHOTO H MalMHHOe o0yuyeHue Ha Pythony
KOJUJIEKTUBHOTO OJIaronoydus
[IpeameTHsbIe ®opmupoBaHue HHPOPMAITMOHHOMN U aJTOPUTMUYECKON KYIIbTYPBHI, Paspnenst
pe3IbTATHI (hopMHPOBaHHE TIPEJICTABICHHS O KOMITBIOTEPE KaK YHUBEPCATHLHOM

yCTporcTBE 00paboTKH HHPOPMAIIMH, PA3BUTHE OCHOBHBIX HABBIKOB U
YMEHHI UCTIOJIb30BaHUS KOMIIBIOTEPHBIX YCTPOMCTB.

«OcHOBBI TporpaMmupoBanus Ha Python»

«AHanu3 naHHbpIX Ha Pythony»




®dopmupoBaHue MPeCTaBICHUs 00 OCHOBHBIX U3y4aeMbIX MOHITHSIX
(nHbOpPMAaIHS, AITOPUTM, MOJICIIb) U UX CBOMCTBAX.

Paznensr «OcHOBBI mporpaMMupoBanus Ha Pythony,
«AHanu3 naHHbIX Ha Pythony, «BBenenue B MammmHHOE
o0yuenue Ha Pythony

Pa3Burtue anropuTMHUYECKOro MbIIIIEHHSI, HEOOXOIUMOIO AJIs
poeCCHOHATILHOM 1eATEIbHOCTH B COBPEMEHHOM OOILECTBE; Pa3BUTHE
YMEHMI COCTaBUTh U 3alIMCATh AJITOPUTM AJI1 KOHKPETHOTIO
UCHOJHUTENS; (POPMUPOBAHKE 3HAHUHM 00 AITOPUTMUYECKUX
KOHCTPYKLUSAX, JIOTHYECKUX 3HAYEHUSAX U OllepalUsiX; 3HAKOMCTBO C
OJIHMM M3 S13BIKOB IIPOIPAMMHUPOBAHUS U OCHOBHBIMU
AITOPUTMUYECKUMHU CTPYKTYpaMU — JINHEWHOM, YCIIOBHON U
[AKIAYECKOMN.

Paznenbr «Ananu3 nanabix Ha Pythony, «OcHOBBI
MAaIIMHHOIO O0yUYEHUs»

dopmupoBaHue YMEHUH (OpPMATH3AIMK U CTPYKTYPHUPOBAHHUS
nHpOpMAIINY, YMEHUS BEIOUPATh CIIOCO0 MPEICTABICHHS JAHHBIX B
COOTBETCTBHH C TIOCTABJICHHOM 3a/1a4eii (TaOJIUIIbI, CXEeMBI, rpaduKH,
JUarpamMmbl) C UCIIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpencTB 00pabOTKH JTAHHBIX

Paznensl «OcHOBBI MporpaMmupoBanus Ha Pythony,
«Ananu3 nanHeix Ha Pythony, «BBenenue B MammHHOe
oOyuenue Ha Python»

®opmMHUpoBaHUE HABBIKOB U YMEHU O€30MaCHOTO U 11€71ec000pa3HOro
IMOBCACHMU ITPU pa60Te C KOMIIBIOTCPHBIMU IIPOrpaMMaMiu U B CETU
WuTepHet, ymeHust co01r01aTh HOPMbI HH(OPMAIIMOHHOM 3TUKHU U ITpaBa

Pazgen «BBenenue B I/ICKYCCTBCHHHﬁ HUHTCIIICKT»

YMeHHe caMOCTOSATENbHO IJIAaHUPOBATDb IMMYTU NOCTUIKCHUA LCIIU, B TOM
YHUCJIC aJIbTCPHATHBHBIC, OCO3HAHHO BLI6I/IpaTB HanboJee 3(1)(I)CKTI/IBHBIG
CITIOCOOBI peliCHUA y‘-IGGHLIX M IIO3HABATCJIIbHBIX 3a/a4.

HpOCKTHLIe 3aJaHusA

MeranpeameTHbie
pe3yNbTaThl

YMeHue oleHUBaTh MMPpaBUJIILHOCTH BBINIOJIHCHUSA y‘-I66H01>'I 3aaa4u,
COOCTBEHHBIE BO3MOKHOCTH €€ pEeIICHUA.

Paznen «Ananu3 nanueix Ha Pythony




Vmenue OIpECACIIATh IOHATHS, CO3/1aBaTh O606H.I€HI/I$I, YCTaHaBJINBATb
aHaJIoTuu, KJIaCCI/I(bI/IL[I/IpOBaTb, YCTaHAaBJIMBATb MPUYIUHHO-CJIICACTBCHHBIC

Paznen «Ananus nanseix Ha Pythony

CBs3U, CTPOUTD JIOTHYCCKUC PACCYKACHU S, YMO3AKIIFOYCHUA
(I/IH,I[yKTI/IBHI)IC, ACAYKTHUBHBIC U 110 aHaHOI‘I/II/I) n Acj1aTb BBIBOJBI.

YMeHue CO31aBaThb, IPUMCHATDL U HpeO6pa30BLIBaTB 3HaKHM U CUMBOJIBI,
MOZCIIN U CXCMBbI U1 pCHICHUA y‘~I€6HI)IX 1 IIO3HABATCJIbHBIX 3a/a4.

Pa3znen «Ananus nanneix Ha Python»

dopmMHUpoBaHUE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIb30BaHUS
KT (MKT-xomnereHuun).

Pa3znen «Ananu3 nanneix Ha Python»




Taoauna 2
TemaTH4yeckoe MIAHHPOBaAHUE

HaumenoBanue Kparkoe coaepxxkanue Buabl yueOHoii 1eATEIbHOCTH
TeMblI
1.BBeieHue B MCKYCCTBEHHbIN HHTEJIEKT M MAIIMHHOE 00y4eHHe
1.1. Bsenenue B [Iporuo3upoBanue, aHanus, Ananumuyeckas: TOUCK OTBETOB HA BOIIPOCHI YUUTENS, CAMOCTOSATEIbHBIN IIOUCK
MalIMHHOE o0y4yeHue, TaHHbIC, TPH3HAKH, nH(pOpPMaIIMU TIPU PELICHUH MTOCTAaBICHHBIX 3a]1a4.
oOyueHue QJITOPUTM, UCKYCCTBEHHBIN
Kommynuxayuonnas: xomaninast pabota, OTBEThI Ha BOIIPOCHI YUUTEINsI, UTPOBast
WHTEJUIEKT, MAIIMHHOE O0YYCHHE,
. [IPAKTHKA.
data science.
IIpaxmuueckas: ydactue B Urpe, paboTa ¢ UTPOBBIM TPEHAKEPOM.
Pegnexcusnaa: pednaexcust METOIOM «O LIUIAI»
1.2 Posb Otuka U, aTnaHOE TpUMEHEHNE Ananumuueckas: TOUCK OTBETOB HA BOMPOCHI YUUTEIISI, CAMOCTOSITEIbHBIN ITOUCK
HCKYCCTBEHHOTO WU, orBerctBennocts NN, nH(pOpMaIIUY TIPH PEIIEHUHN TTOCTaBICHHBIX 3a]1a4.
VHTEIIEKTa B perynuposanue M.
Kommynurxayuonnas: xomaninas paboTa, OTBETHI Ha BOIIPOCHI YUUTEIIS.
YKU3HU YeJIOBEKa!
JTHKA U IIpakmuueckas: pellleHUE Keiica, y4aCTUE B UTPE.
peryaupoBaHue
Peghnexcuenas: oTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI
2.0cHOBBI s13bIKa IporpamMmupoBanns Python
2.1. ANTOPUTMBI U HcrionHuTens, anropuTM. Ananumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUUTENS], CAMOCTOSATEIbHBIN ITOUCK

HUCITOJTHUTCIIN.

I/IH(I)OpMaI_II/II/I IIpU pCUICHNU MOCTABJICHHBIX 3a/1a4.

Kommynuxayuonnas: pabota ¢ UTPOBBIM TPEHAXKEPOM.




Cnooco0sl 3anucu
AJITOPUTMOB

Crioco0pbI 3ammcy allrOPUTMOB:
CJIOBECHBI, TOCTPOYHBIH, OJIOK-
cXema, mporpamma.

JIvHeHbIH, pa3BEeTBISAIOMIMUICA U
IUKJIMYECKHUI aJIfTOPUTMBI.

Ilpaxmuueckas: OTBETHI Ha BOIPOCHI, PELICHHUE IIPEAIAraeMbIX 3a/laHui Ha
A3bIKe porpaMmupoBanus Python.

Pegrexcusnasa: 3anonnenue Jucta peduiekcuu

2.2 O6uwme cenenus o | Mcropus s3bika Python, Ananumuueckas: IOUCK OTBETOB Ha BOIIPOCHI YUUTENs, CAMOCTOSTEIbHBIHN MOMCK
A3bIKE KOMITMJIMPYEMBbIE U UH(POPMALINY TIPU PEIICHUH ITOCTABJICHHBIX 3a/1a4.
IPOrpaMMHUPOBAHU | MHTEPIIPETUPYEMBIE SI3BIKH,
Kommynuxayuonnas: pabora B KoMaHAax U (WJIM) HHAUBUAYAIBHO.
s Python JOCTOMHCTBA U HelocTaTku Python.
IIpakmuyeckas: OTBETHI HAa BONPOCHI, PEIICHHE MPE/IaraéMbIX 3a/IaHUi Ha
[ToHsATHE TAHHBIX, TUITBI JAHHBIX:
A3bIKe porpamMmupoBanust Python.
1eJIble, BEIIECTBEHHbIE U CTPOKOBBIE.
. Peghnexcuenas: 3anonHenue aucta peguekcuu
[ToHsiTHE TIEpeMeHHOH, pa3HHULA
MEXy IEPEMEHHON U KOHCTaHTOM.
2.3 Opranuzanus ®ynkuus print(), npaBuia ee Ananumuueckas: TOMCK OTBETOB HA BONPOCHI YUUTENS, CAMOCTOSITEIbHBII MOMCK

BBOJIa M BEIBOJIA
JTAHHBIX

ucnonb3oBanus. Omuoku npu
MCIOJIb30BaHUU QYHKIMH print().

Tuns! nauaeix: int, float, str.

[TpuBeneHrE TUIIOB C TOMOILBIO
COOTBETCTBYIOIUX GyHKIHH (int(),
float(), str()). @ynkuus type().

OnepaTop pruCBarBaHUA.

MH(pOpMallMU IPU PELIEHUH MOCTaBICHHbIX 3a/1a4.
KommyHnukayuonnas: pabota B KOMaHAax U (MJIM) UHAWBUIYAIBHO.

Ilpakmuueckas: OTBETBI HA BOIIPOCHI, PEILICHUE NIPEUIaracMbIX 3aJaHui Ha
A3bIKe porpaMmupoBanus Python.

Pegnexcusnaa: 3anonnenue nucra pediekcuu




HpaBHna HMCHOBAHUSA IICPEMCHHBIX.

®dynknus input(), IpaBuiIa ee
ucnonp3oBanus. HeoOxoauMocthb
NIPUBEICHHUS 1CJTIOUYUCIICHHBIX
JAHHBIX K THITY int Ociie BBOAA

2.4 Anroputmuueckast | Tumsl nanssix B Python, Ananumuyeckas: TOUCK OTBETOB HA BOIPOCHI YUUTEISL, CAMOCTOSITENIbHBII ITIOUCK

KOHCTPYKLUS apupMeTHYECKUE ONepaTopsl, MH(pOpMaLMU IPY PELLIEHUH MOCTaBICHHbIX 3a]1a4.

JEHCTBUS C IEPEMEHHBIMU.

«CIIeI0BaHUE» AJIFODUTM, BUJIb! AFODHTMOB, Kommynukayuonnas: pabora B KOMaHAax U (WJIN) UHAUBUIYAJIBHO.
OCOOEHHOCTH JIMHEHHOTO AIrOPUTMA, | [Ipakmuueckas: OTBETHI Ha BOIIPOCHI, PEILICHHUE TIPEIaracMbIX 3aJaHuii Ha
6J10K-cxema. sI3bIKE MTporpaMmupoBanus Python.
biioK-cXeMa TMHEHHOr0 alNropuT™a. | Peghrexcuenas: 3anonHenne nucra pedekcuu

2.5 IIporpammupoBanu | biiok-cxema JTMHEHHOrO AIropuT™Ma. | AHarumuyeckas: TOUCK OTBETOB HA BOIIPOCHI YUUTENS, CAMOCTOSATEIbHBIN TTIOUCK
€ JINHEUHBIX . uH(OpMAalLIUY TPU PEIIeHUH TOCTABICHHBIX 3a/1a4.

AITOPHTMOB ITporpaMmMupoBaHne JTMHEWHBIX
QITOPUTMOB, apu(pmMeTHIecKue Kommynurxayuonnas: pabora B KoMaHAaX U (UJIM) UHAUBUAYAIBHO
OIEePaTOPBI, IEPEMEHHBIE .

IIpakmuueckas: OTBETBI HAa BOIIPOCHI, PEILICHUE MTPEJIaracMbIX 3a/1aHUI HA
A3bIKe porpaMmupoBanust Python.
Pedghnexcuenas: 3anonHenue aucta peguekcuu
2.6 Anroputmuueckast | PasBeTBistomuiics anroput™, 0J10k- | Anarumuyeckas: TOUCK OTBETOB HA BOIIPOCH! YUUTESI, CAMOCTOSATENIbHBINA MOUCK
KOHCTPYKLUS CXEMa BETBJIEHUS, ONIEPATOPHI MH(pOpMalIMY IPU PEIIEHUH MOCTaBICHHbIX 3a/1a4.

«"BETBJIEHUE

CpaBHEHUS.

Kommynukayuonnas: pabota B KoMaHJaX U (WJIK) UHIUBUIYATHHO.




Ycnoueie oneparopsi if, if-else,
ImpaBujia 3allMCH YCIIOBHBIX
OIIepaToOpoB.

Ilpaxmuueckas: OTBETHI Ha BOIPOCHI, PELICHHUE IIPEAIAraeMbIX 3a/laHui Ha
A3bIKe porpaMmupoBanus Python.

Pegnexcusnaa: 3anonnenne aucra pediekcun

2.7 [Tonnas dhopma biiok-cxema BETBICHUS. Ananumuyeckas: IOUCK OTBETOB HA BOIPOCHI YUUTEIS, CAMOCTOSITENIbHBII IIOUCK
BETBJICHUS . . MH(pOpMaLMU IPU PELLIEHUH MOCTaBICHHbIX 3a]1a4.
[TonHBIH yCcIIOBHBIN omepaTop,
IpaBUJIa 3aMMCH MOJIHOTO YCIOBHOTO | Kommynukayuonnas: paboTa B KOMaHJax v (WIKM) UHIUBUYaIbHO.
oreparopa .
IIpaxmuueckas: OTBETHI Ha BOIPOCHI, PELICHHUE NTPEAIAracMbIX 3alaHUN Ha
s3bIKE TIporpaMmupoBanust Python.
Pegnexcusnas: 3anonHenue aucta pedackCuu
2.8 IIporpammupoBanu | I[IporpammupoBanue JTMHENHBIX Ananumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUUTENS, CAMOCTOSATEIbHBIN ITOUCK
e IrOpUTMOB, apU(PMETHUECKHE uHGOpMAalIUY TPU PEIIEHUH TOCTABICHHBIX 3a/1a4.
Pa3BETBISAIONINXCS | ONEpPaToOpbl, IEPEMEHHBIE
AT OPHTMOB. Kommynuxayuonnasn: pabota B komaHaax u (WJIM) UHIMBUIYAIBHO.
YcroBHbIH Ilpaxmuueckas: OTBETHI Ha BOIIPOCHI, pEIICHHE MIpeijlaraéMblX 3aJaHuil Ha
oreparop A3bIKe porpaMmupoBanust Python.
Peghnexcuenas: 3anonHenue mucta peguekcuu
2.9 ITpocTeie n PasperBastomuiicss anroputm, OJI0K- | AHanumuueckas: TOUCK OTBETOB Ha BOIPOCHI YUUTEINS, CAMOCTOSITENbHBIN TTOUCK
COCTaBHBIE CXeMa BETBJICHUS. nH(pOpMallMU IPU PELIEHUH MTOCTaBICHHbIX 3a]1a4.
yCIIOBUS

Jloruueckue onepaTropsl, COCTaBHbIE
YCIIOBUSL.

VY cnoBHBIM oriepaTop

Kommynuxayuonnas: pabora B KoMaHAax U (UM ) UHAUBUAYAIBHO.

Ilpakmuueckas: OTBETBI HA BOIIPOCHI, PEILICHUE NIPEUIaracMbIX 3aJaHui Ha
A3bIKe porpaMmupoBanus Python.




Pedhnexcuenas: 3anonnenue aucta pedrekcuu

2.10 | Amroputmuyeckas | Omeparop while B Python, cunrakcuc | Anarumuueckas: TOUCK OTBETOB Ha BOTIPOCHI YUUTENS], CAMOCTOSTEIILHBIN TTOMCK
KOHCTPYKIIUS orneparopa while uH(OPMALIUY TIPU PEIICHUH ITOCTABJICHHBIX 3a/1a4.
«TIOBTOPECHUEY.
Kommynuxayuonnas: pabora B KoMaHAax U (WJIM) UHAUBUAYAIBHO.
[IporpammupoBanu
€ LIUKJIOB C Ilpakmuueckas: OTBETHI HAa BOIPOCHI, PEIICHHE TPeIaracMbIX 3aaHui Ha
3a1aHHBIM s3bIKE TIporpaMmupoBanust Python.
yCIIOBHEM
Pegnexcusnas: 3anonnenne nucra pediekcun
IPOIOJKCHUS
paboThI
2.11 | IlporpammupoBanu | Omnepatop for B Python, hyakmms Ananumuyeckas: TOUCK OTBETOB Ha BOIIPOCHI YUUTEIIS, CAMOCTOSTEIbHBINA TOUCK
€ IUKJIOB C range(), cMHTakcuc GpyHKuuu range(). | uHoOpMalMK P PEIIeHUH TOCTABIEHHBIX 3a/1a4.
3aJJaHHBIM YUCIIOM
N Kommynuxayuonnas: pabota B komaHgax u (WJIM) UHIABUIYAIBHO.
HOBTOPEHUI
IIpakmuyeckas: OTBETHI HA BOMIPOCHI, pEIICHHE MTPeIaraeMbIX 3aJaHNi Ha
A3bIKe porpaMmupoBanust Python.
Peghnexcuenas: 3anonHenue mucta peguekcuu
2.12 | IIpoekt [MKIMYECKUI aTOPUTM, AIITOPUTM | AHaIumMu4eckas: TIOUCK PEeIIeHHsI TOCTaBJICHHOM 3a1auu.
«Pa3nuuHele while, anroput™m for, npaBuia 3anucu
KommyHnukayuonnas: pabota B KOMaHAax U (MJIM) UHAWBUIYAIBHO.
BapUaHTHI UKIMYECKUX anroputMoB B Python
[IpOrpaMMHUpPOBaHU Ilpakxmuueckaa: penieHre NPOEKTHOH 3a1aun. Peghiexcusnas: 3amonHeHue J1cTa

S MUKIIMYCCKOTO
aJIropuTMa

pebnexcun




2.13 | Ilpoext «Hayana Tumbl TaHHBIX, IEPEMEHHBIE, Ananumuyeckas: B IpoIecce CUCTEMATU3allUU 3HAHUH.
IpOTPaMMHUPOBAaHU | (PYHKIIMH, MAaTEMaTHUECKUE U
Kommynuxayuonnas: npu paboTe B KOMaH aX.
» JIOTHYECKHUE OTIePaTOpPbI, BUIBI
QITOPUTMOB, YCIIOBHBIH omeparop, IIpakmuyeckas: B paboOTe 1O CO3JAHUIO0 BU3YAJIbHOW KapThl 3HAHUH.
omeparop for, oneparop while. Peghnexcuenas: 3anonHenne mucta pedieKCuu
3. AHaJu3 1aHHbIX Ha Python
3.1 Hayka o nannbix. | [laHHBIC, HayKa O JaHHBIX, Ananumuueckas: aHaIN3 TPAKTOBOK MOHATHUS «HAYKA O JJAHHBIX); TOUCK OTBETOB
CTpyKTypHI OTKPBITHIC JaHHBIC, HCTOUHUKHU Ha MPOOJIEMHBIE BOIIPOCHI yUUTEJIS.
JTAHHBIX JIAHHBIX, CTPYKTYPBI JaHHBIX (CTEK,
Kommynukayuonnas: o0Cy 1eHUE TPAKTOBOK IMOHATHS «HAyKa O TAaHHBIXY,
MacCHUB, O4epe/Ib, X3II-Ta0JINIIA)
OTBETHI HA BOIPOCHI YUUTEIIS.
Ilpakxmuueckas: pabota B MUKpOTpyIIax Ha | 3Tame ypoka (BBIIOJTHCHHE
3aJJaHHs HA ONIPOBEPKCHUE HITH (PaKTHUECKOE TIOJATBEPIKICHHE OJTHOTO U3
TE3UCOB); TIOUCK MPUMEPOB CAHTOB-UCTOYHUKOB JIaHHBIX; pEIlIEHHE MTPOOIEMHBIX
3a/IaHHM.
Pegnexcusnas: 3anonnenue nucra peuiekcuu B KOHIE YpoKa
3.2 Pabota co CTpyKTypBl JaHHBIX, CIIUCKH, Oxcnepmuas: 00CyXIeHNE JOMAIIHETO 3a/1aHus U €ro OLEHKA.

cnuckamu Python

CITMCOK, 3JICMCHT CIIMCKa, UHJCKC,
oTpunarciibHasd HHACKCAUs

Ananumuyeckas: ananu3 NpoodIeMHON cuTyauuu o0 opraHu3ai XpaHeHUs
JIAHHBIX (Ha IpuMepax); HalMcaHue Koja (3Tam 2 ypoka).

Ipaxmuueckas: penienre NpoOIEMHBIX 3aJJaHU, MpaKkTU4eckas padora (aram 3
ypoKa).

KOMMyHuKaL;MOHHa}Z.' OTBCTBI HA BOIIPOCHI YYHUTEIIA, YIaCTUC B I'PYIIIIOBOM
O6CY}KIICHI/II/I IIpU BBIITOJIHCHHUHU 3aJaHuM.

Peghnexcusnas: 3anonnenue aucra pediekcuu B KOHIE YpoKa




3.3 bubnunoreku [Towuck, ouncTka, mpeodpa3oBaHue, Ananumuyeckas: TIOUCK OTBETOB Ha MPOOJIEMHBIC BOTIPOCHI (HAIpUMED,
Python. OpraHu3zaius u cOop JaHHBIX, MIPOBECTH aHAJIOTUIO OUOIMOTEKH S3bIKa MPOrPAMMHUPOBAHUS C OOBIYHOM
bubmuotexa O6ubnuoTeka s3bIKa O6UOIMOTEKO), COCTAaBIICHUE IIJIaHA AEUCTBUM 110 U3YYECHUIO U aHAIMU3Y JaHHBIX.
Pandas IPOTPaMMHUPOBAHUS, OMOIHMOTEKH

Python, 6ubnuoreka Pandas,

UMIIOPT OHOIHOTEK Ilpakmuyeckas: BHIIOJHEHNUE PAKTUYECKOM pabOTHI.
KommyHnukayuonnas: OTBETbI Ha BOIIPOCHI yUUTENs, y4aCTHE B IPYNIIOBOM
00CYXIeHUH BBIIIOJHEHHOTO JOMAIIIHETO 3a/1aHus U B IPOLIECCE BHIMOIHEHUS
3a/1aHUM.
Peghnexcusnas: 3anonnenue nucra peuiekcuu B KOHIE ypoKa

3.4 CrpyKTypsl [Touck, ounctka, npeoOpa3oBaHue, Ananumuueckas: aHaaU3 BHIIOJHEHHBIX JOMAIIHUX 331aHUH, BBITIOJIHEHUE
nanHbIx B Pandas opraHu3anys u cOop JaHHBIX, 3aJlaHuM O CTaHLIMSIM.

CTPYKTYpbI 1aHHbIX B Pandas, .
. Ilpakmuyeckas: BHIIOTHEHNUE 3aJaHUN TI0 CTAHIMSIM, BBIITOJIHEHHE TECTA.
CTPYKTYypa JaHHBIX Series
KommyHnukayuonnas: OTBETHI Ha BOIPOCHI YUUTEIlS, YIaCTHE B TPYIIIOBOM
00CYXJIeHUH TIPH BHITOJIHEHUH 3a]JaHHH.
Peghnexcuenas: 3anonnenue nucta peiekCU B KOHIIE ypoKa
3.5 Crtpykrypa Crpykrypa nanusix DataFrame, Oxcnepmuas: IOUCK U 00CYXIEHHUE OIINOOK MO pe3yIbTaTaM BHIIOJHEHUS

naunaeix Dataframe

CJIOBapb, CIIUCOK, pyHKIMs read csv,
metonbl head u tail

3aJIaHUN

Ananumuyeckas: aHaNU3 BBIMOJTHEHHBIX MTPAKTHYECKUX 3aJaHHH, TOUCK OIIHOOK
1 UX 000CHOBaHME, aHANU3 parMenTa koja (3amanue 4).

Ilpakmuueckas. BHIMIOTHEHWE 3a/IaHUI HA co3ianne oobekTa DataFrame u3
cJIOBaps U U3 crucKa cruckoB (1 aTam ypoka), BHIIIOJIHEHNE 3aJJaHUI Ha
CUMTBHIBAaHUE U BBOJ| IaHHBIX, aHAJIU3 KoJa U T.A. (2 1 3 3Tambl ypoka).
Kommynurxayuonnas: oTBETH Ha BOIIPOCHI YUUTENS, y4acTHe BO (POHTATbHON
Oecezie ¥ rPyNIOBOM O0CYKICHHUHU TPU BBITOJHEHNUH 3aaHUH.




Peghnexcusnas: 3anonnenue nucta peaekCuu B KOHIIE ypOKa

3.6 bazoBbie onepauuu | UHpopmanmst o JaHHBIX, METObI Ananumuyeckas: P BHIMOJHEHUH MPAKTUYECKOTO 3a/1aHUs HA YTEHUE TaHHBIX
¢ Habopamu info u describe, unucnoBsie U 13 TabauIel “HGOpMauKu 00 UTpoKax GyTOONIBHBIX KIIyOOB, B TOM YHCIIE C
JTAHHBIX KaTeropuaibHbIC TPU3HAKH, npuMeHeHueM MeTo] describe(); Ipy BBHIIOJHEHUU 33JaHUsI Ha UCCIIEIOBAHHE

arperupyroimue QyHKIuu: arperupyromux GyHKIu.
value_counts, unique, nunique, .
groupby Ilpaxmuueckas: Py BBITIOJTHEHUY 33/ IaHUI, B TOM YHCIIE CAMOCTOSITEITLHBIX U
HCCJIEIOBATENLCKUX MPAKTUYECKUX PadoT.
metoab! min(), max() u mean(), .
Kommynuxayuonnas: yaactue Bo ppoHTambHOM Oeceie mo 00CyKIESHUIO
00beAMHEHNE TabIUI] C TIOMOLIBIO
JIOMAIITHETO 3a7aHusl (MOJIETh YPOKa — «IIEPEBEPHYTOC O0YUICHUEY).
MeTOJla merge, mapaMeTpsl on U how
Pedghnexcuenas: 3anonnenue nucta pedaekCuu B KOHIIE YpOKa
3.7 OnucarenbHas Mertonug! info, describe, min, max, Ananumuyeckasi: IpA BHITIOJIHEHUU 3aJaHUI TTPAKTUIESCKON pabOTHI Ha
CTaTHCTUKA mean, ycJIoBHsI (PYITBTPAINH JAaHHBIX, | IPUMEHEHNE CTATUCTUICCKIX METOJIOB, a TAKXKE MPU COCTABIICHUY 3a/IaHUS Ha
CTaTHCTUKA 10 KaTErOpHaIbHbIM CJIOKHBIE YCIOBHS (DHIIBTPAIMH JAHHBIX U CTATHCTHYECKUX METOJIOB.
napaMmerpam, GUIbTpalus JaHHbBIX, .
Ilpaxmuuyeckasi: Ipy BBITIOJIHEHUY 3aTaHHM.
CTAaTHCTUYECKUE METOIBI
Kommynurxayuonnas: yaactue Bo PpoHTaTLHOM 00CYKIEHUU MPOOIEMHBIX
CUTYyaIlui, OTBETHI HAa BOMPOCHI, OOCYKJACHHE B TPyIIIax.
Peghnexcusnas: 3anonnenne nucra pedIiekcuu B KOHIE YpoKa

3.8 Busyanmuzanus Busyanuzanus naHHbBIX, Ananumuyeckasi: IpA BBIICICHUN TPEUMYIIIECTB BU3yaTH3aI[UH JTAHHBIX 70 UX

TAHHBIX MPEUMYIIIECTBA JUArpaMM H TaOJIMYHOTO MPEICTABICHHUSI.

rpauKoB; BUABI AUArPAMM;
oubmuorexku Pandas, Matplotlib,
Seaborn; moctpoenue rpapukoB u
JuarpaMm € MOMOIIBIO 3TUX
O6ubnuorek, MeTosI plot, hist,
scatter, joinplot, pairplot, countplot

Ilpakmuueckas: IpU BBIITOJIHEHUH MPAKTUYECKUX 3aJaHUN B MaJIbIX IpyIIax;
IIPH BBITTOJIHEHUU MPAKTUYECKOM pabOTHI.

KommyHnukayuonnas: 0TBETBI Ha BOIIPOCHI yUUTEIIs, PPOHTAIBHOE 00CYKICHUE U
00CyXJIeHUE B MAJIbIX TpyIIax.




Peghnexcusnas: 3anonnenue nucta peaekCuu B KOHIIE ypOKa

3.9 [Ipoext OCHOBHbIE IOHATHUS TEMBI «AHANU3 | Anarumuyeckas: TPU BBIIOJHEHUU 33JIaHUN 110 UCCIIETIOBAHUIO 1ATACETA O
«HccnenoBanue naHHbIX Ha Pythony ¢yTOonrcTax, MOUCK CTATUCTUYECKUX XapAaKTEPUCTUK OTACIBHBIX ePEMEHHBIX
naHHbIxX». Yacts 1 Y UX B3aHMOCBSI3€H, MOCTPOCHUE BU3yaJIU3alluU JAHHBIX.

3.10 [Tpoekt Ilpaxmuueckas: ipy BBHINOJHEHUHU TTPOCKTA.

«HccnenoBanue
Kommynuxamusnas: ipu o0CY>KISHUH TOMAIIIHETO 3aJaHus, IPU BBIMOJIHEHUN
JaHHbIX». YacTp 2
MPOEKTa B MAJIBIX TPyMIax
Peghnexcusnas: 3anonnenue nucta pediekCu B KOHIIE ypoKa
3.11 | IMpoekt «Python OCHOBHBIC TIOHATHS TEMbI «AHANN3 | AHarumuyeckas: MPU MOCTPOCHUH BU3YAIIbHOM KapThl 3HAHUM MOTYJIS.
s Data Science» | mannbix Ha Python»
Ilpakmuueckas: ipy BBITIOJIHEHUH TECTA IO pa3zeiy.
Pedghnexcuenas: 3anonnenue nucta pedaekCuu B KOHIIE YpOKa
4. BBelneHue B MalllmHHOE 00y4yeHue Ha Python
4.1 [TonsiTHEe M BUJIBI HckyccTBEeHHBIN MHTEIIEKT, MOAXO0, | AHanumuyeckas: TPU CPAaBHUTEILHOM aHAJIN3€ TOX00B: 00yUEHHE C yUUTElIeM

MAaIIuHHOTO
oOydeHus

OCHOBAHHBIN Ha MpaBUJIaxX,
MalIMHHOE 00y4YeHHE, UCTOPUS
passutus U1 B urpax, chepsl
NPUMEHEHHS MAIIMHHOTO O0YYCHHUS;
oOydeHue ¢ yuuresnem, ooydeHue 6e3
yUHUTeINsl, 3a/1a4a perpeccu, 3aiadya
Kiaccuukanum, 3a1ada
KJIACTEPU3AINH, OTOOP JAHHBIX IS
MO/JIEJIM MAITMHHOTO 00y4YeHus

1 oOyueHue 6e3 yuuTens; Ipu OTBETaxX Ha BOMPOCHI U (PPOHTATEHOM
00CY>KJIEHIH BOIIPOCOB MO MPE3EHTAINH.

Ilpakmuyeckas: IpU BHINOJTHEHUU 3a/1aHUI TPAKTUYECKON pabOTHI.

Kommynuxayuonnas: oTBETHI Ha BOTIPOCH! YYUTEIs, y4acTHe BO GPOHTATHHOM
00CYX/ICHUH TIPH BBHITTOJTHECHUH 33 JaHUH.

Peghnexcusnas: 3anonnenue aucra peIiekcuu B KOHIE YpoKa




4.2 AHanus u MainHHOe 00y4YeHHe C yUUuTeeMm, Ananumuyeckas: TIpu TIOUCKE OTBETOB HAa BOIIPOCHI B X0JIe 00CYKACHUS
BU3YaIU3alus MalmHHOe 00y4eHue 0e3 yuurers, BBIIIOJTHEHHOT'O JOMAIITHETO 33/1aHUsL, IPU BBIIIOJHEHUH 3a/1aHUH IPAKTUUECKOI
naHHbIX Ha Python | 3amaua perpeccuwu, 3amaua paboTHI.

(moBTOpEHUE) KJIacCU(UKaIMK, 3a1a49a
Ipaxmuueckas: npu 00CyXJI€HUU BHIIIOIHEHHOTO JOMAIIHETO 3a/1aHus; IPU
Kiactepusanuu; oubmuoreku Pandas N b
. (GbpoHTaNbHOM OIpoce U becelie, MPH BHIIMOJIHEHNUHU 3aJaHUH MPaKTUYEeCKOU
u Matplotlib, yteHre TaGIUYHBIX 5
abOoTBHI.
TAHHBIX, CTATUCTHYECKHE p
II0Ka3aTesu, HOCTPOCHUE HarpaMM | KommyHuKayuoHHas. OTBETHI Ha BOIIPOCHI YYUTES, y4acTHe BO (PPOHTAIEHOM
00CY>KJICHUH MPU BBINOJIHEHUH 3aJaHHH.
Peghnexcusnas: 3anonnenne nucra pedIiekcuu B KOHIE YpoKa

4.3 bubnuorexn MamwuHHOE 00y4eHHUE ¢ YUUTENEeM U | Ananumuyeckasi: OTBEThl Ha BOIIPOCHI (aHAIHM3 BOPOCOB U TIOUCK OTBETOB)
MAaIIMHHOTO 0e3 yuuTes, ero NpeuMyIecTna, (bpoHTanBHON Oecenbl; aHau3 rpad)uKOB MO/IEIICH MAIIMHHOTO O0YYEeHUS TIPU
o0yuyeHus MIOCTAaHOBKA IEJIM M 3a]1a4, aHAJIHN3 BbINOJIHEHUH 3a/1aHusl «IIpoGieMbl B 00yuyeHUH MOJEIIN».

JAHHBIX, O0y4Jarolas u .
Ilpakmuyeckas: TIOUCK OTBETOB Ha BOIPOCH! (PPOHTAIBHOM Gece/ibl M BOIPOCHI
TPEHUPOBOYHAs BBIOOPKH, 3a/aua
YUUTEINS B X0JI€ ypOKa.
perpeccun, 3a7a4a KiiacCU(PpUKALIHH,
TECTOBas M TPEHUPOBOUYHASA BBIOOPKA, | KommyHnukayuonnas.: yaactue Bo GpOHTAIBHOM Oecesie Mo Marepuaiam
nepeodydeHue, Heo00yeHue, IPEBIAYIIEr0 YPOKa; y4acTHE B 0OCYXK/ICHUH ITPU BBINOJIHEHUH 33JaHUs B
ONTUMAJIbHAs MOJEIIb, KpOCC- MHUKpPOTpYIIIE 10 aHaIU3y I'paprKOB MAIIUHHOTO O0yUYEHHS.
Banuganus; ouonuoreka Sklearn,
Peghnexcuenas: 3anonnenue nucta peiekCUu B KOHIIE ypoKa
3TaIlbl MOCTPOSHUS MOJETH
MaimMHHOro oOyuenus Ha Python

4.4 Jluneiinas [TonsiTne TUHEIHOW perpeccut, Ananumuyeckasn: ananu3 pabOTHI MOJIENH JIMHEWHON perpeccuu (roaoop

perpeccus neneBast pyHKINS, TMHEHHOE K03(h(HULIMEHTOB TUHEIHOTO YpaBHEHHUS ¢ HECKOJIBKUMHU [IEPEMEHHBIMU ); aHAJIN3

ypaBHEHUE, TOMOCKEIaCTUYHOCTh
JAHHBIX; CO3/IaHUE MOJENN
JauHeiHo# perpeccun Ha Python ¢

3a/1a4, MpeICTaBICHHbIX YUUTEIEM, BEIOOD U3 HUX 3aj]ad PErpeccuy; 3alaHue Ha
aHaJIn3 rpauKOB U BHIOOP U3 HUX TOr0, KOTOPBIA COOTBETCTBYET MOJIEIH
JUHENHON perpeccuu; aHaJIu3 ToYeyHbIX rpadukjd 1 BIOOp cpean HUX Habopa




rnomMouso 6mnbanorek Pandas,
NumPy u Sklearn

TAHHBIX, MOAXOIAIINX U PEUICHUS 3aa4l JIMHEHHON PErpecCcuu; CO3IaHue
MOJICJIM MaIlIMHHOTO 00y4yeHus Ha Python.

Ilpakxmuueckas: penieHue 3ana4v (M3 MPEJACTABICHHBIX YUUTEIIEM 3a/1a4) Ha
BBIOOp HaOOpa JaHHBIX (TI0 rpaduKam), MOAXOAAIINX JUIsl PEIICHUS 3a/1a41
JUHEWHOW PErpeccHy; CO3aHne MOJICIH MallIMHHOTO 00y4YeHus Ha Python:
MOJIeJb TIPEICKa3aHMsl IEH Ha KBAPTHPHI B 3aBUCIMOCTH OT Pa3JIMYHBIX
apaMeTpoB.

Kommynukayuonnas: yaactiue Bo GpOHTATBHOM 0OCYKICHUN OCHOBHBIX
BOIIPOCOB T€MbI — JIMHEWHAs PYHKLMS U JIMHEHHOE YpaBHEHUE, KOTOPbIE YXKe
U3Y4YaINUCh B Kypce MaTeMaTUKU; 00CYX/IeHHUE 3a/1a4 [0 rpaduKam.

Peghnexcusnas: 3anonHenne nucra peIiekcuu B KOHIE YpoKa

4.5 Henuneiinbie Coznanne, 00yueHue U OlICHKa AHnanumuyeckasn: co3aaHUE MOJICIH JIMHEMHONU PErpeccuy Ha OCHOBaHUHU
3aBUCUMOCTH MO/JIEJIH IMHENHON perpeccuu, IIPOCTOM TAOJIMLIBI C JAHHBIMU O 3apIUIaTax COTPYAHUKOB, HAXOSAIINXCS HA
BU3yanu3aius 1aHHbIX Ha Python; Pa3HBIX JOHKHOCTAX; HAlIUCAHHUE KOJIa.
HeJNUHEeWHble pyHKINHU, TpapuKu o
. Ilpakmuueckas. pemieHue 3aJ1a4 Ha CO3/1aHHE MOJIEIH JIMHEMHOW perpeccuu,
GyHKIMI; TOTMHOMUATBHOE
N OTBETHI Ha BOMIPOCHI yuuTeNs (MOBTOPEHUE MaTepHralia MaTeMaTHKH );
npeoOpa3oBaHue JTUHEHHON
perpecci BBITIOJIHEHUE 33J]aHUs HA TIOJIMHOMUAIBHYIO PETPECCUI0, HAITMCAHUE KOJ1a IS
IpeJCKa3aHus 3HAYeHUs HOBOM MOJIETIbIO M TOCTPOEHHE IpaIKOB UCXOAHBIX
JAHHBIX U MOJIETIH.
Kommynurxayuonnas: yaactue Bo ppoHTaILHOM 00CYK/IE€HUH, OTBETHI HA
BOIIPOCHI YUUTEIS.
Pedghnexcuenas: 3anonHenue aucTa peekCHu B KOHIIE ypoKa
4.6 Knaccudukanms. Knaccudukanms, moructuueckas AHnanumuyeckasn: TOUCK OTBETOB Ha MPOOJIEMHBIE BOITPOCHI M PEIIEHUE 3a/1a4 Ha
Jloructnueckas perpeccusi, TMHENHBII JTamne 2 ypoka.
perpeccust KJIaCCU(UKATOP, TUIIEPILIOCKOCTb,

OuHapHas KjIaccupUKaIus,

deKml/l’{QCKa}l.' OTBCTHI Ha BOIIPOCHI, HO,Z[60p IMpUMCPOB 3aJia4 KJ'IaCCI/I(I)I/IKaI_II/II/I;
OTBEThI Ha HpO6J’ICMHLIC BOIIPOCHI TpH 00BSICHEHHH HOBOT'O Marepuraia, pCuICHUC




MYJIBTHKIIACCOBasI KJIACCU(DUKAIINS,
JIMHEHHOE YpaBHEHHUE,
KOA((HUIIMEHTHI THHEHHOTO
YpaBHEHUS, PACIIOIOKCHUE TOUKH
OTHOCHUTEIIEHO MPSMOH, OTCTYI
00beKTa; co3gaHue, o0yuyeHue u
OIICHKA MOJIEJIN JIOTHCTUYECKOM
perpeccun

3aJa4 Ha 3aKpeIuIeHue HOBOIO MaTepHaia 1o TeMe; y4acTie BO (pOHTATBHOM
pabote Ha 3Tane 3 ypoka.

KOMMyHuKaL;uOHHa}Z.' y4aCTue B O6CY)KI[€HI/II/I TeCcTa U OCHOBHBIX MOHITHH TEMBI,
OTBCTHI HA BOIIPOCHI YUUTCJIA.

Peghnexcusnas: 3anonnenue nucta pediekCu B KOHIIE ypoKa

4.7

Knaccudukarus.
Jloructrueckas
perpeccus

Marpuna ommb0K, METPHKH
Ka4eCcTBa JIOTUCTUYECKON PerpeccuH,
MOJIETb JOTUCTUYECKOH perpeccuu
Ha Python

Ananumuyeckas: IOMCK OTBETOB Ha BOIIPOCHI YUUTENS IIPU 00CYKIEHUU METPUK
Ka4yeCcTBa JIOTUCTUYECKON PErPECCHH; CAMOCTOSATEIBHOE COCTABICHNUE MOEIN
JIOTUCTUYECKOM perpeccuu AJis IpecKa3aHus BEpOSITHOCTH B Omkaiimue 10
JIeT UIIEMUYECKOil 00JIe3HU cepilia M0 pa3IMyHbIM IPU3HAKAM.

IIpakmuyeckas: OTBETbl HA BOIPOCHI YUUTEIIS; CAMOCTOSATEIBHOE COCTABIEHUE
MO/IEJIN JIOTUCTHUECKON Perpeccu i npeacka3aHus BEpOSTHOCTH B
onmmxaitmue 10 et umeMuyeckoit 00JIe3HN cep/ilia MO pa3IMYHbIM IPU3HAKAM.

Kommynurxayuonnas: yaactue Bo poHTaAIbHOM 00CYXJIEHUU METPUK KauecTBa
JIOTUCTUYECKOU PErpeccuy;

Peghnexcuenas: 3anonnenue nucta peiekCuu B KOHIIE ypoKa




4.8

JlepeBbs penieHui.

JlepeBo penieHuii, 3JIeMEHThI
JepeBbEB (KOPEHB, JTUCTh ), TITyOHnHA
JiepeBa, *KaJHbIi AITOPUTM, aTpHOYT
pa3buenus; sHTponus, Gopmyna
[[TenHOHA, BEpOSTHOCTD, KPUTEPUI
JxuHu

Ananumuyeckas: TIOUCK OTBETOB Ha BOMPOCH! YUUTEINS ITPH 00CYXKICHUU METPUK
Ka4yeCTBa JIOTUCTUYECKON PErPEeCcCUH; CAaMOCTOATEIbHOE COCTABICHUE MOJEIIN
JIOTUCTUYECKOM perpeccuu AJis NpeCcKa3aHus BEpOSITHOCTH B Omkaiimmue 10
JIeT UIIEMUYECKOil 00JIe3HU ceplia 110 pa3IMyHbIM IPU3HAKAM.

IIpakmuueckas: OTBETHI Ha BOIIPOCHI YUUTENSI; CAMOCTOSITEIBHOE COCTABICHHUE
MOJIETIH JJOTUCTHYECKOM PEerpeccuul [Uisl MpeICKa3aHnsl BEpOSATHOCTH B
onmxaiiimue 10 et nmeMuyeckoi 60JI€3HU cepila MO Pa3IMYHbIM [IPU3HAKAM

Kommynukayuonnas: yaactiue Bo QpOHTAITBHOM 00CYKACHUN METPHK KauecTBa
JIOTUCTUYECKON PEerpeccuu;

Peghnexcusnas: 3anonnenue nucra peiekcuy B KOHIE YPOKa.

4.9

[Ipoekt «Pemenne
3a7a4u1
KITaCCHU(PUKAITUN

MainHHOe 00ydYeHHEe C yUUTENIEM,
3a/1a4a KiaccuuKaim, METPUKI
OIICHKH Ka4eCTBa KJIACCU(PUKAIINY;
ATambl pa3pabOTKH MOAEIN
MaIIMHHOIO OOy4Y€eHUsl, aHATIU3
JIAaHHBIX, CO3/ITaHKE U 00ydYeHUE
MOJIeTIH,

orieHka 3(pPeKTUBHOCTU PaOOTHI
MOJIeITN

Ananumuyeckas: BbIOOP METOJIOB PEIICHUS 3aa4H.

Hpakmuuecmﬂ: BBIITOJTHCHHUEC MPAKTHUYCCKOTO 3aAaHus MO CO3JaHNI0 MOACIN
MAaIIuHHOT O O6y‘leHI/I${

Peghnexcusnas: B xoe noiBeIeHUsI UTOrOB co3aaHus U 00ydueHus moaenu MO.




Taoauma 3
[MoypouHoe mJIaHUpOBaHME

Ne Tema KoJsmmuyecTBo yacos
BBe/ieHne B HCKYCCTBEHHBIH HHTENIEKT
1 | BBeneHue B UCKYCCTBEHHbII HHTEIIEKT 1
2 | Ponb HCKyCCTBEHHOTO MHTEIUIEKTA B )KU3HU YEJIOBEKA: STUKA U 1
peryiIupoBaHUU
Hroro no pazneny 2
OcHoBbI nporpammupoBanus Ha Python
3 | Anroputmsl 1 ucniomHUTEMH. CrIocOOBI 3aMMCH alITOPUTMOB 1
4 | OOmue cBeneHus O s3bIKe porpammupoBanus Python 1
5 | Opranu3zamus BBOJa M BBIBOJIA JAHHBIX 1
6 | AnropuTMHuecKasi KOHCTPYKIIMS «CIIeIOBaHUE» 1
7 | IIporpamMmMupoBaHye JIMHEWHBIX aITOPUTMOB 1
8 | AnropuTMHuecKas KOHCTPYKIIHS «BETBICHHE» 1
9 | [lomHas popma BEeTBICHUS 1
10 | [IporpammupoBaHue pa3BETBISIIOIUXCS AITOPUTMOB. Y CIIOBHBIN OnepaTop 1
11 | [IpocTble u cocTaBHBIE YCIOBUS 1




12 | ArropurmMuueckasi KOHCTPYKIHS «ITOBTOpeHue». I[lporpammupoBanue 1
IIUKJIOB C 3a/IaHHBIM YCIIOBHEM IIPOAOIIKEHUS PaOOTHI
13 | IlporpamMmmupoBaHue IUKIOB C 33JJaHHBIM YHCIIOM ITOBTOPEHUN 1
14 | IpoekT «PaznuuHble BapUaHTHl IPOTPAMMHUPOBAHUS ITUKITHYECKOTO 1
ITOPUTMA
15 | IlpoekT «Havana nporpaMMupoBaHus» 1
Hroro no pazneny 13
AHauu3 naHubix Ha Python
16 | Hayka o nanubIX. CTpyKTYpbI JaHHBIX 1
17 | Pabota co criuckamu Python 1
18 | bubnuotexu Python. bubanorexa Pandas 1
19 | Crpykryps! nansbix B Pandas 1
20 | Crpykrypa nannbeix Dataframe 1
21 | ba3oBble onepanuy ¢ HAOOpaMu JaHHBIX 1
22 | OnucarenbHast CTAaTHCTHKA 1
23 | Busyanuzanuus JaHHBIX 1
24 | Tlpoext «MccnenoBanne JaHHBIX». YacTsp 1 1
25 | IIpoekt «MccnenoBanue qaHHBIX». YacTb 2 1
26 | Ilpoekt «Python must Data Science» (O0o0mieHre ¥ cucTeMaTu3aIus 1

OCHOBHBIX NOHSITUNA TEMBI)




Hroro nmo pazneny

11

Beenenue B MammuHoe o0yyenue Ha Python

27 | llonaTue u BUABI MAITUHHOTO OOYYCHHS 1
28 | Ananu3 u Bu3yanu3anus JaHHbiX Ha Python (moBTOpenue) 1
29 | buOanoTekn MalIMHHOTO O0yUYEHHUS 1
30 | Jluneiinas perpeccust 1
31 | HenuHeliHbBIC 3aBUCUMOCTH 1
32 | Knaccuduxkanus. Jloructuueckas perpeccus 1
33 | HepeBbs pemenuii. Yacts 1 1
34 | IlpoekT «PemeHue 3amauu KaacCU(UKAITAN 1

HToro mo pazueny 8

uToro 34
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