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IMosicHuTeIbHAS 3aHCKA

[TporpamMma kypca «McKycCTBEHHBIM MHTEIUIEKT M MalIMHHOE OOyueHHE» COCTaBlieHa
11 9 KJ1accoB B COOTBETCTBUHU

- ¢ TpedoBanusivu ®I'OC ocHoBHOTrO 001ero 00pazoBanus (mprka3 MUHIIPOCBEIICHUSI
Ne287 ot 31 mas 2021 r.),

-IIpukaza MunucrepcTBa npocsetmenus Poccuiickoit @eneparuu ot 18.07.2022 Ne 568
«O BHeceHMHM W3MEHEHHUH B (enepalbHBIi TOCYJAPCTBEHHBIM 00pa3oBaTeNbHBIN CTaHIApPT
OCHOBHOTO 0011ero oOpa3oBaHMsl, YTBEpP)KICHHBIH NPUKA30M MHUHUCTEPCTBA MPOCBEIECHUS
Poccuiickoit @enepanmu ot 31 mas 2021 r. Ne 287» (3apeructpupoBan Munroctom Poccun
17.08.2022 Ne 69675),

-C Y4eTOM INPEEeMCTBEHHOCTH MPOrpaMM HayalbHOTO, OCHOBHOTO M CPEIHEro OOIIero
o0OpaszoBaHusI.

[Tporpamma mnpesnHa3HadyeHa JUIsl HPOJOJDKEHUsS OOY4YEHUS OCHOBAM MCKYCCTBEHHOTO
MHTEJUIEKTa ¥ OPHUEHTUPOBAaHA HA aHaJIW3 JaHHBIX, BBEJCHME B MaIIMHHOE OOy4YeHue Ha
yIayOJICHHOM YPOBHE.

3a mnocieAHuE JECATWIETHS BO MHOIMX OONacTsX HayKM M MHIYCTPUU CTalld
HAKaIUTMBAThCsI OOJIbIINE OOBEMBI JAHHBIX, a TAK)KE CTAaJIM Pa3BUBATHCS METOJBI MAIIWHHOTO
00y4eHNs1, TIO3BOJISTFOIINE U3BJIEKATh U3 OTHX NaHHBIX 3HAHUS M SKOHOMHYECKYIO MOJIB3Y.

Ha ocHOBe HOPMAaTHUBHBIX MTPABOBBIX dKTOB U HHCTPYKTUBHO-MCTOAUYCCKUX

JIOKYMEHTOB:
1. ®enepanpHoro 3akona "O0 odpazoBanuu B Poccuiickoit deneparmu” (ot 29.12. 2012 Ne
273-03

2. Tlpukaza Munmnpocsemenus Poccun ot 20.05.2020 Ne 254 «O6 yrBepk1eHUH
(benepanbHOTO NepeyHs: y4eOHUKOB, JOMYIIEHHBIX K UCIIOJIB30BAHUIO NIPH peaTu3aliiu
UMEIOIUX F'OCYJapCTBEHHYIO aKKPEIUTALNI0 00pa30BaTEeNbHBIX IPOrPaMM HAYaIbHOTO
00111ero, OCHOBHOTO 00IIIETO, CPETHETO 00IIero 00pa30BaHus OpPraHU3aAUSIMH,
OCYIIECTBIISIONIMMH 00Pa30BaTEIIbHYIO ACSTEIbHOCTDY;

3. Kanenmapusiii yueonsiii rpaduk MKOVY «KI™ Nol» na 2023 — 2024 yueOHbIN TOI.

EnunbiM copepxaHueM KypcoB 0a30BOrO M yriIyOJIEHHOTO YPOBHEH SIBISIFOTCSI OCHOBBI
nporpaMmupoBanuss Ha Python, amanm3 nmamaeix Ha Python. Jlns yriyOineHHOro ypoBHS
pOrpaMMoil MpeyCMOTPEHO BBEJICHHE B MaIIMHHOE 00y4eHue Ha Python. OcHoBomonararomieit
TEeMO#l SIBIISIETCS BBEJCHHE B MporpammupoBanue Ha Python. ChopmupoBaHHBIC Y yYalIuXCs
3HAHWS W yYMEHHUs B o00JacTH mporpaMmupoBanuss Ha Python Oyayr B jpanbHeimem
MCIIOJIb30BAHBI MIPH M3YYEHUH aHAJIU3a JaHHBIX Ha CTYIIEHW OCHOBHOIO 00Iero o0pa3oBaHus 1
MAaIIMHHOTO OOY4YeHHs Ha CTYIEHHU cpenHero obiero oOpazoBanus. Data Science — onna u3
CaMBIX MPOTPECCHBHBIX 00JacTeli B MPOrpaMMHpPOBAaHUM CerofHs, a Python — cawmblit
MOMYJISIPHBIA M PaCIpOCTPAHECHHBIM S3bIK, HWCIOJAb3YEMBIM I aHanu3a JaHHbIX. He
YIUBUTENBHO, YTO JBE OTH OOJACTH 3HAHMM AaKTHUBHO W3YYAIOTCS U IMPUMEHSIOTCS
CHELUANIUCTAaMH JJI1 TOCTPOEHUS TPEAMKTUBHBIX MOJeNIel, BHU3yaJlM3allul W paboThl C
naHHbIMH. Kypc mO3BOJIUT ydamumcsi OCBOUTh OCHOBHBIE MHCTPYMEHTHI PaOOThI U MPHUCTYIUTh



K TIOCTPOCHMIO MOJieNiell u paboTe ¢ JaHHBIMU. B Xo7e ocBoeHMs yueOHOro marepuaia Kypca y
yyamuxcs (GopMupyeTcs YCTOHYMBBIM MHTEpEC K MU3YYCHMIO JAHHOW TeMbl M 3aKJaJbIBaeTCs
0aza a7 NPOJOJDKEHUS HU3Yy4eHHs METOJO0B MAIIMHHOTO OOY4YeHHUS Ha CTYHNEHH CpPEIHEro
obmero oopazoBaHusl.

[Tporpamma pa3paGoTaHa B COOTBETCTBUU C OJHUM U3 JIUAAKTUYECKUX MPUHIMIIOB —
IIPUHLIMIIOM IpeeMCTBeHHOCTH. ConepskaHue IporpaMMbl HAxXOOUTCA B TECHOM CBA3H C
MaTepHaJoM JUld HadalbHOTO O0Iero oOpa3oBaHMsA, a TAKKE SBISAETCS HEOOXOJUMBIM s
MOCIIEIYIOIETr0 U3Y4eHHUs] Ha CTYIEHU CpeAHero oOIiero oopazoBaHMs. DTO — JIMHUS A3bIKa
nporpamMmupoBanusi Python, ocBoeHre KoTOporo HauMHaeTCss B OCHOBHOI IIKOJIE, ¥ CKBO3HAs
JIMHUS MAlIMHHOTO OOy4YeHUs, OCBOCHHE KOTOPOro HAaUWHAETCS Ha MPOINEAEBTUUECKOM YPOBHE B
Ha4yaJbHOW M OCHOBHOM IIKOJIE Y MIPOJIOJDKAETCSA JTaJlee B CPEIHEN IIKOJIE.

K 3aBepuienuio oOyueHus: Mo mporpamme ydarivecst JOJDKHbI MOHUMAaTh aKTyaJbHOCTb
aHaJM3a JIaHHBIX, €r0 OCHOBHBIE O0JIACTH NPUMEHEHUS W METO/Abl peanu3anuu. lIporpamma
NpEeAIoaraeT, 4YTo y yJammxcsi Oyer chopMHUpOBAaHO LEIOCTHOE MPEICTaBIeHHEe 00 aHan3e
JAHHBIX, pealu3allii METOJIOB aHAIN3a IaHHBIX Ha si3bike Python, ero cdepax npumenenwus.

Jannblii kypc onupaercs Ha (QpyHIaMEHTAIbHBIE TUIAKTHYECKUE MPUHIUIIBI, TAKHE Kak
[IPAaKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh U JOCTYIIHOCTH, LIEIOCTHOCTh U HENPEPBIBHOCTD, a
TaKKe WHHOBALIMOHHBIE METOJbl MPOOJIEMHO-PAa3BUBAIOIIETO M CMEIIAHHOTO OO0ydeHus,
[IPOrPaMMHO-TIIPOEKTHOIO M MCCIIEJOBATEIbCKOIO IOAXOJOB. B  KOHIIE KaXaoro ypoka
IIPUCYTCTBYIOT BOIIPOCHI M 3aJlaHUsl, MHOTHE U3 KOTOPBIX OPUEHTUPOBAHBI HA KOJUICKTUBHOE
o0cyXJieHHe, IUCKYCCUH, BBIpaOOTKY KOJUIEKTUBHOTO MHEHMSL.

Oco6oe MecTo B peanu3alnuu NporpaMmbl OTBOJUTCS BUJCOIEKIMAM, OHJIAliH-pecypcam,
TpeHaxxepaM. Bce 310 co3aaer HeoOXoaUMBbIe YCIOBUS Ul (POPMUPOBAHUS CaMOCTOSATEILHOCTH
B IUIAHUPOBAaHUM Yy4yeOHOM HEATEeIbHOCTH, B OpPraHM3alUM Y4eOHOTO COTPYIHHYECTBA, B
pacrpelielieHM poJiell Npu peleHuH ydeOHbIX 3agad u npobsem. Heorbemiemol vacTbro
IPOTrpaMMBbI SIBJISICTCSI IPOEKTHAsSI ESATEIbHOCTh 00Y4aOLINXCSl.

N3ydeHue paznuyHbIX aCMEKTOB aHaIM3a JIaHHBIX MMO3BOJMUT COPMHUPOBATh Y yHaLIUXCA
CHIOCOOHOCTh K AQHAJIWTUYECKOM U TPOTHOCTUYECKOW JedarenbHocTU. I[loMcKk OTBETOB Ha
npoOJieMHbIE  BOIPOCHI,  pEIIEHWE  NPOOJEMHBIX M HCCIENOBATENbCKUX  3aJaHuil,
MHTEIPUPOBAHHBIX B COJEpXaHHUE, HAIpPaBJIEHO Ha (OPMHUPOBAHUE Y YHYALIUXCS LEIOCTHOTO
CUCTEMHOI'O MBIIIJIEHUS, KOTOPOE MO3BOJIUT UM OLIEHUTh COPMUPOBAHHBIA KPYr MOCTOSIHHBIX
MHTEPECOB M OCYIIECTBUTh OCO3HAHHBIN BHIOOD NayibHEHIIeH 00pa3oBaTeNbHON TPACKTOPHH H
po(hecCHOHATBLHOTO CAMOOTIPEICIICHHS.

Heas u 3a1auu Kypcea. [ maBHas 1enb Kypca — JaTh yJaluMcs: 6a30Bo€ MpeiCTaBlIeHHE
00 aHanmM3e MaHHBIX M pEAIM3aldd OCHOBHBIX METOJOB aHalM3a JAaHHBIX W MAIIMHHOTO
oOydeHHs Ha si3bike Python, mo3HaKOMUTH C TEPMHUHOJIOTHEW MCKYCCTBEHHOTO HMHTEJUICKTAa U
HAy4UTh IPUMEHATh HEKOTOPBIE U3 €r0 METONOB Ul PELICHUs IPAKTUYECKUX 3a1a4.

LleseBasi ayniuTopus Kypca. Yuamuecsa 9 kiaccoB 00111€00pa30BaTeNbHbIX LIIKOJI.

Mecto kypca «VICKyCCTBEHHBIM MHTEIEKT» B Y4eOHOM IUIaHE. YPOKH Kypca
«VcKkycCcTBEHHBI HMHTEIUIEKT» MOTYT IpPOBOAMTHCS B 9 Kilaccax B KauyecTBE BHEYPOUYHOM
nesTenbHOCTH (BO3MOXKHBIE (JOPMBI: (haKyIbTaTHB, KPY)KOK U ITpoyee).

IleHHOCTHBIE OPHEHTHUPBHI COEPKAHUS U PeaIM3aLUH IPOrPaMMbl

ConepxaHue MPOTpaMMbl HOCHT MEXIAMCLUIUIMHAPHBIA XapakTep. EcTecTBeHHBIM
00pa3oM BBITTSIUT €r0 BO3MOXKHAs HMHTETpalys C JUCHUTUIMHAMH TPEIMETHOW 00JacTH
«Marematnka u wHpOpMaTHKa». Pa3BUTHE JOTHYECKOTO M AJITOPHTMHUYECKOTO MBIIUICHUS,
OCYIIECTBISIEMOE Ha YpOKaXx IO OSTUM JUCHUIUIMHAM, CIYXHUT 3amade (HopMupoBaHUS
HE00XO/IMMO OCHOBBI, Ha KOTOPOH B AaiibHEHIeM Oy/IeT OCYIIECTBIICH MEPEX0/l K MATHHHOMY
00yUYeHUIO Ha CTYIICHU CPEAHET0 00IIero oopa3oBaHusl.

Yepes UCIOIB30BAaHUE PA3IMYHBIX JAaTACETOB M aHAIM3 JAHHBIX CHHTE3UPYIOTCS 3HAHUS
¥ YMEHHUS yJaluxcs, NoJy4eHHbIe UMHU Ha ypoKkax reorpaduu, Gpu3nku, OMOJOTHH U IPYTHUX.

Heorbemnemoii 4YacThi0 NPOTPaMMBI SIBISIETCS peanu3alusi MNPOEKTHOIO METo/a



oOy4enus. [Iporpammoii mpeaycMOTPEHO BBIOJHEHUE TaKUX MPOEKTOB Kak «CTaTUCTUYECKHM
METOJ| aHaiuu3a JaHHbIX», «PasnuuHble BapuaHTBl POrPAMMHUPOBAHUSA  LIMKIMYECKOIO
anroputma», «Havama mporpammupoBanusi Ha Python». IIpoekTsl mo cBOe# AWAAKTHYECKON
CYIIHOCTH HaleJeHbl Ha (opMupoBaHue CIOCOOHOCTEH, MO3BOSIOMUX 3()(HEKTUBHO
JeiicTBOBaTh B peaqbHOM JKuM3HEeHHOM cutyauuu. OOmajgas UMM, ydalqgecs MOTYT
allanTUPOBAThCS K U3MEHSIOIIMMCS YCIOBHUSM, OPHEHTUPOBATHCS B Pa3HOOOPAa3HBIX CUTYaLUsX,
paboTaTh B KOMaHJE.

ITpu paboTte Haj NMPOEKTOM MOSABISAETCA UCKIIOUUTENbHAs BO3MOXKHOCTh (POPMUPOBAHUS
y ydammxcs KOMIICTEHTHOCTH paspelieHusi mpodieM (MOCKOJIBbKY 00s3aTelNbHBIM YCIOBHEM
peaM3aluyu MeTojia MPOEKTOB B LIKOJIE SBJISIETCS PElleHUE ydallluMcs COOCTBEHHBIX MpobiieM
CpeICTBAaMH TIPOEKTa), a TaKkKe OCBOCHHE CHOCOOOB JIESITENHHOCTH, COCTABIISIOIINX
KOMMYHHMKATHUBHYIO U HH()OPMAIIMOHHYIO KOMIIETEHTHOCTH.

IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOIo Kypca

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHS OOYYaIOIIMMHUCS OCHOBHOM
00pa3oBaTeNBLHON MPOrpaMMbl CPEJHEro o0Iero oOpa3oBaHUS: JMYHOCTHBIM pPe3yJibTaTaM
(Tabmuiia 1); MertanpeAMeTHBIM pe3yibTaraMm (Tabmuia 2); MpeaMETHBIM pe3ysibTaTaM (Tadiuia
3).
Taoauna 1
JIMYHOCTHBIE Pe3yJabTaThI

TpebdoBanue oroct Yem gocTuraercs

JInuHOCTHBIE PE3yNbTaThl, 00ECTIEYMBAIOLINE
a/lanTaiuo o0ydJaroerocs K M3MEeHSIOIUMCs
YCJIOBUSIM COLMATIBHOW M MPUPOJHOM CPEIbI:

Pa3nenn:
YMEHHE pacro3HaBaTh KOHKPETHBIE TPUMEPHI .
«BBenieHne B HCKYCCTBEHHBIN
MOHSTHS 110 XapaKTEPHBIM MPU3HAKaM, BBIIOJIHATh
MHTEJJIEKT,
orepalui B COOTBETCTBUH C OIPENEICHUEM U
. 9 «OCHOBBI IPOrpaMMHUPOBAHUS Ha
MPOCTEHIINMHU CBOMCTBAMU MOHATHS,
Python»,

KOHKPETU3HUPOBATh NOHITHE IPUMEpPaMHU,
MCII0JIb30BaTh OHSTUE U €T0 CBOMCTBA MpU
pEeIlIeHnN 3ajjay, a TaKXKe ONepUpOBaTh TEPMUHAMU
U TIPE/ICTABJICHUSMH B 00J1aCTH KOHLEIIIUN
YCTOHYMBOTO pa3BUTHS

«AHanu3 nqaHHbIX Ha Python»,
«BBeneHre B MalimHHOE 00y4YCeHHE Ha
Python»

LIeHHOCTH HAyYHOTO MO3HAHUS!

OBJIaJICHWE OCHOBHBIMU HAaBBIKAMHU
UCCIIEI0BATENIbCKOM eI TEILHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OITBITa, HAOIIOAEHHH, TOCTYIIKOB
CTpEeMJICHHE COBEPIICHCTBOBATH IIYTH JI0CTHKECHHS
MHIUBU/TyaTbHOTO ¥ KOJJIEKTUBHOTO
Onarormnonyuust

Pasnensr «AHanu3 qaHHbIX Ha Python,
«BBeneHnue B MammnHHOE OOYYCHHE Ha
Python»

! Ipuka3 Munnpocsemenns Ne287 or 31 mas 2021 r.



Taoauna 2
MeTtanpeaMeTHbIe pe3yJibTAThI

TpedoBanune ®I'OC YeMm nocruraercs

YMeHHe caMOCTOSTENbHO TNIAHUPOBATh MYTH TOCTHKEHUS
1IEJIM, B TOM YHCJIE aJIbTePHATUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosee F3PPEKTUBHBIE CIIOCOOBI peIICHUS

y‘-Ie6HBIX 1 IIO3HABATCJIbHBIX 3a/1a4.
HpOCKTHHC 3aJaHusA

YMeHue o1eHrnBaTh MPAaBUJILHOCTh BHITIOJTHEHUS YIEOHOM Paznen «Ananm3 naHHBIX HA
3a/1a4i, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUSI. Python»

Pasmen « AHanm3 qaHHBIX HA
Python»

YMeHue onpeaensTh NOHATHS, CO3/1aBaTh 0000IIeHMS,
yCTaHABIUBATh AaHAJIOTHH, KJIacCU(PUIIMPOBATH,
yCTaHaBIUBATh MPUUYUHHO-CIICCTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKHUE PACCYXKIEHUS, YMO3AKIIOUECHUS
(MHIyKTUBHBIC, JCyKTUBHBIC U 110 aHAJIOTHHU) U JeJaTh
BBIBOJIBI.

VYmMmenue CO31aBaThb, IPUMCHATH U HpeO6pa30BBIBaTB 3HaKH1
N CUMBOJIbI, MOJCIIN 1 CXEMBI JJI pEIICHUA y‘IC6HI>IX u
IIO3HABaTCIbHBIX 3a/1a4.

Pa3nen «Ananu3 naHHBIX Ha
Python»

dopmMupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH

ucnonb3oBanus UKT (MKT-kommeTeHiym). Pasien «AHATH3 TAHHBIX Ha

Python»




Taoauna 3
IIpeamMeTHbIE pe3yabTaThl

TpedoBanne PI'OC

Yem pocTuraercs

®opmupoBanue HHPOPMAIIMOHHON U AITOPUTMUYECKOM
KYJIBTYpPBI, POPMHUPOBAHUE MPEICTABICHHUS O KOMITBIOTEpPE KaK

YHUBEPCAIbHOM YCTPOUCTBE 00pabOoTKH MH(OpMALINK, Pa3BUTHE

OCHOBHBIX HaBBIKOB U YMEHHUH UCIOJIb30BaHUS KOMIIBIOTEPHBIX
YCTPOMCTB.

Paznensr

«OCHOBBI MPOTPAMMHUPOBAHUS HA
Python»

«AHnanu3 naHHbix Ha Python»

dopMupoBaHue MPeCTaBICHUs 00 OCHOBHBIX N3y4aeMBbIX
noHATHAX (MH(OpPMAIHS, aITOPUTM, MOJIEIb) U MX CBONCTBAX.

Pa3nensr «OCHOBEI
nporpamMmmupoBaHus Ha Pythony,
«Ananu3 qaHabIx Ha Pythony,
«BBenenue B MalmmmHHOE 00Y4YCHUE
Ha Python»

Pa3BuTHe aNropuTMHYECKOTO MBIIICHNS, HEOOXOUMOTO IS
npo¢ecCHOHATIBHOM AEATEIPHOCTH B COBPEMEHHOM OOIIECTBE;
pa3BUTHE YMEHUM COCTABUTh U 3aIIMCATh AJITOPUTM IS
KOHKPETHOT'O UCTIOJIHUTEIIS; (POPMHUPOBAHKE 3HAHUHN 00
AITOPUTMUYECKUX KOHCTPYKLUSAX, JOTMYECKUX 3HAUEHUSX U
OIepanusix; 3HaKOMCTBO € OJTHUM U3 S3bIKOB
IIPOrPaMMHUPOBAHMS U OCHOBHBIMM aJITOPUTMUUYECKUMHU
CTPYKTypamu — JIMHEHHOH, YCIIOBHOM U LUKINYECKOM.

Pa3nens!r «AHann3 JaHHBIX HA
Python», «OcHOBBI MaIIMHHOTO
0o0ydeHus»

dopmupoBaHue ymeHu# hopMaIn3aii U CTPYKTYPUPOBAHUS
uH(popMalKy, YMEHUS BEIOUPATh CIIOCO0 MpeCcTaBIeHUs
JIaHHBIX B COOTBETCTBHH C IMOCTABJICHHOM 3a1a4yeii (TaOnuIsl,
CXEeMbI, TpauKH, TUarpaMMbl) C UCIIOJIb30BaAHUEM
COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEACTB 00PaOOTKH TaHHBIX

Pa3nensl «OCHOBBI
nporpaMmupoBanus Ha Python»,
«AHanm3 naHHbIX Ha Python,
«BBesieHne B MaimHHOE O0YYCHHUE
Ha Python»




®opmMupoBaHNE HAaBBIKOB U YMEHUI 0€30MacCHOTO U
11eJ1ecO00pa3HOro NOBEACHUS IPU PAbOTE ¢ KOMITbIOTEPHBIMHU
nporpaMMmamu 1 B cetu IHTepHeT, yMeHHs co0r01aTh HOPMBI
MHGOPMALMOHHOM STUKH U IIpaBa Pasnen «Beenenue B
VCKYCCTBCHHBIN UHTEIUIEKT»




Y4eOHO-TEeMAaTHYECKHM I TJIAH

B paznene npuBoaNTCS BapuaHT INIAHUPOBAHHUS, KOTOPBIA PACCUUTAH HA YIiyOIeHHbIN
BapHaHT yueOHOTO IJIaHa.

[TepBoii MOMOTHUTENHHOM 1IENIbI0 U3YUEHUS PACIIUPEHHOTO Kypca SBISETCS JOCTHKEHHE
OOJIBIIMHCTBOM YYaIIMXCsl MOBBIMICHHOTO (ITPOAYKTUBHOIO) YPOBHS OCBOCHHS Y4€OHOTO
Marepuana. YUeOHUKH I ypOBHS 9 KIacCOB 00ECTIeYNBAIOT HEOOXOAUMBIHN JJIsI TOTO YICOHBIN
U TAAAKTHIECKAN MaTepHal.

BTOpoiil 10NOJHATENBHON LENbI0 U3YYEHHS PACIIUPEHHOTO Kypca SIBJISIETCS TOATOTOBKA
yyalmuxcs K OJIMMIHNaaM, KOHKypcaM B 00J1aCTH aHAJIM3a JaHHBIX U MAIIMHHOTO O0YYeHUSI.

JloronHuTenpHOE yueOHOE BpeMs B paCIIMPEHHOM BapHUaHTe Kypca B OCHOBHOM OT/IAeTCs
npakTudeckoit padore. [Ipu pacumpeHHOM BapuaHTe ydeOHOTO MiaHa OoJiblasi YacTh (MK Bee)
3aJJaHUN MOXET BBITOJIHATHCS BO BPEMsl YPOKOB IO PYKOBOJICTBOM YUUTEIIS.

Paznnumne 6a30BOro ypoBHS OT YIiyOJIEHHOTO Kypca MPOsIBISETCS B CTENEHU ITyOuHBI U

Ka4ueCTBa OCBOCHUS TCOPCTUUCCKOI0O MaTCpUalia U MOJYUYCHHBIX NPAKTUYCCKHUX HABBIKOB.

TemaTuyeckoe MIAHUPOBAHKE € ONPe/AeIeHHEeM OCHOBHBIX BU/IOB Y4eOHOM

JeATECJIbHOCTH
Tab6auna 4
«MCKyCCTBEHHBIM HHTEJIEKT»
HaumeHoBanue Kparkoe Buabl yueOHo# aesiTeJIbHOCTH
TeMbI cofepKaHue
1.
BBenenne 8 UM 1 MO
1.1 Beenenue B [Iporuo3upoB | Anarumuueckasi: IOUCK OTBETOB Ha BOIPOCHI YUUTEII,
MalIMHHOE O0ydYeHUe | aHue, aHanmu3, | CAMOCTOATENBbHBIN MOUCK MH(OPMALIMHK NIPU PELICHUH

oOyueHue, MTOCTaBJICHHBIX 33/1aY.

JAHHbIE, Kommynuxayuonnas: xoMmaHaHas padboTa, OTBEThI HA

NpU3HAKY, BOIMPOCHI YUHUTEIIS, UTPOBAs MPAKTUKA.

ANTOpHTM Ipaxmuyeckas. yaacTue B UTpe, paboTta ¢ UTPOBBIM
1

HcKyccTBeHH | PCHAKCEPOM.

- Peghnexcusnas: pedaekcus METOIOM «6 IIUISII»

WHTEJIIEKT,

MAaIInHHOCE

o0ydeHue,

data science.

1.2 Posb Otuka 1N, AHnanumuueckas’ TIOUCK OTBETOB HA BOIIPOCKHI YIUTEIIS,
HCKYCCTBEHHOTO 3THYHOE CaMOCTOSTEIbHBIN TTOMCK HHGOPMAIIMH MTPH PEIICHUH
MHTEIUIEKTA B )KM3HU | IpuMeHeHue | IIOCTABJICHHBIX 3aliad.

YelIOBeKa: STHKA U un, Kommynuxayuonnas: xomananasi pabota, OTBETHI Ha
peryJupoBaHue orBercTBeHHO | BOTPOCHL yHUTCIIA.
cts U Ilpaxmuueckas: pelieHue Keiica, yaacTie B Urpe.
H




perynupoBaH | Peghaexcusras: OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI
ne 1N.
2.
OcHOBBI s13bIKa porpaMmmupoBanus Python
2.1, ANTOPUTMBI H HcronauTeNs, AIrOpUTM. | Ararumuyeckas. TOUCK OTBETOB Ha BOIIPOCH
HCITOJTHUTEITH. Crioco0rb1 3anmcu VUHUTENS, CAMOCTOSI TSTHHBINA TTOMCK
CriocoObl 3amucu AJTOPUTMOB. CJIOBECHBIN, | WH(OpPMAIMK ITPU PEIICHUHN TTOCTABJICHHBIX
AJITOPUTMOB [TOCTPOYHBIH, OJIOK- 3aj1ad.
cxema, mporpamMma. Kommynuxayuonnas. pabota ¢ UTPOBBIM
JIuHeineIi, TPEHAXKEPOM.
pa3BETBISIIOLIUNCS 1 Ilpaxmuueckas:. OTBETHI HA BOIIPOCHI,
UKINYECKUH pelIeHNE MpeIaraéMbIX 3aJaHnui Ha SI3bIKE
AJITOPUTMBI. nporpaMMupoBanus Python.
Pegpnexcusnas: 3amoJHEHNE JIACTa
pediexcun
2.2 OO1mue cBeaeHus o HUcropus si3eika Python, AHnanumuueckas’ IOUCK OTBETOB HA BOIIPOCHI
SI3BIKE KOMIMIIUPYEMbIEC U YUUTEIS, CAMOCTOSTEIBHBIN MTOMCK
IPOrpaMMHUpPOBaHusl | UHTEPIPETUPYEMbIE nH(OPMAITUH TIPH PEICHUH TTOCTABICHHBIX
Python SI3BIKM, JOCTOMHCTBA U 3aJ1a4.
memocratku Python. Kommynuxayuonnas: pabora B KOMaHIaX U
IToHsITHE TaHHBIX, TUMBI | (MJIK) UHIUBUIYATHHO.
JAHHBIX. IENIbIE, Ilpaxmuueckas: OTBETHI Ha BOIIPOCHI,
BCIIIECTBEHHBIC U peIIcHHE TTpeiaraeMbIX 3aIaHni Ha S3bIKe
CTPOKOBBIE. mporpaMmupoBanus Python.
ITonsiTHEe MEpEMEHHOH, Pecghrexcusnas. 3aI0JTHEHNE JUcTa
pa3HUIIA MEKITY pediiexcun
MepEMEHHON U
KOHCTaHTOM.
2.3 Opranuzaius BBoga | @ymkiums print(), Ananumuueckas: TOUCK OTBETOB HA BOIPOCHI

M BBIBOJA JAHHBIX

MpaBHIa ee
ucrnonb3oBanust. OmmoKu
MPY UCTIONIE30BAHHUN
Gbyukimu print().
Tunsiganusx; int, float,
str.

[TpuBeaeHUE THITOB C
MTOMOIIIBIO
COOTBETCTBYIOIIHX
byuxuuii (int(), float(),
str()). ®yukius type().
Omepatop
MPUCBANBAHUSI.
IIpaBuia uMeHoBaHUSA
MEPEMEHHBIX.

Oyuxmus input(),
MpaBHjIa ee
HCTIOIb30BAHHS.
HeobxoaumocTh
MPUBEICHUS
HETOYUCTCHHBIX JTAHHBIX
K Tumy int mocie BBoma

YUUTECIA, CaMOCTOSITEILHBIN MOMCK
WH(OPMAIUH IPU PEILICHUH TOCTaBICHHBIX
3ajau.

Kommynuxayuonnas: pabora B KOMaHIax U
(MM) MTHIVBHYaJIBHO.

IIpaxmuueckas: OTBETHI Ha BOIIPOCHI,
pelleHre peyIaraeMbIX 3alaHUN Ha S3bIKe
nporpammupoBanust Python.
Pecghnexcusnas: 3aIoTHeHNE
pedrexcun

JINCTa




2.4 AnroputmMudeckas Tunel qanueix B Python, | Ananumuueckas: mouck OTBETOB HA BOIPOCHI
KOHCTPYKLIUS apudmerndeckue YUUTENS, CAMOCTOSITEIbHBIA MMOUCK
«cIeI0BaHUE» OIIepaTopkbl, IEHCTBUS C WH(OPMAITUH TP PEIISHUH TOCTABICHHBIX

[IEPEMEHHBIMH. 3a7ad.

AJTOpuT™, BUABI Kommynuxayuonnas: pabora B KOMaHIaX U

aJTOpPUTMOB, (M) UHIUBHYTIBHO.

ocobeHHOCTH MHEHHOTO | [Ipakmuueckas. OTBETHI Ha BOIPOCHI,

anropuTMa, OJIOK-CXeMa. | pemreHue mpemaraeMbiX 3aJaHni Ha S3bIKe

biiok-cxema nuHeiHOTO mporpaMmupoBanus Python.

anropuTMa. Pegprexcusnas. 3aIOJTHEHNE JcTa
pediexcun

2.5 [IporpammupoBanue | biok-cxema TuHEHHOTO AHnanumuveckas: IOUCK OTBETOB HA BOIIPOCHI
JIMHEWUHBIX aJropuTMa. YUYUTENS, CAMOCTOSITENBHBIN MTOMCK
AATOPUTMOB [IporpammupoBanue WH(OPMAITUH TP PEIICHUY TOCTABJICHHBIX

JTUHEHHBIX aNTOPUTMOB, 3a/;ay.

apI/I(l)MCTI/I‘lCCKI/IC KOMMyHuKaUMOHHa}l: pa60Ta B KOMaHJax 1

OIIEPaTOPEI, IEPEMEHHBIE (W1H) MHIAMBUYATbHO
Ilpakmuueckas: OTBETHI Ha BOIPOCHI,
pelLIeHNE MPEeAIaraeMbIX 3aJJlaHui Ha sI3bIKEe
nporpamMupoBanus Python.

Peghnexcusnas: 3aM0JIHEHUE nucTa
pedrexcun

2.6 AnropurMuyeckas PazBerBanstommuiics AHanumuueckas: TIOUCK OTBETOB Ha BOIPOCHI
KOHCTPYKIIHSI anropuTM, OJIOK-cXxema YUMTENS, CAMOCTOSITEIbHBIA TOUCK
«"BeTBIIEHUE» BETBJICHUS, OEPATOPHI WH(OPMAITUH TP PEIISHIH TOCTABIEHHBIX

CpaBHEHUSL. 3az1ay.

VYcnosusie omepatopsl if, | Kommynukayuonnas: pabora B KOMaHIaXx u

if-else, mpasmna 3anucu (MTH) MHIUBYIYATBHO.

YCIIOBHBIX OMEPATOPOB. Ilpaxmuueckas: OTBETH Ha BOIIPOCHI,
peIIeHHE MPeAIaraeMbIX 3aJaHUi Ha S3bIKEe
nporpammupoBanus Python.

Peghnexcusnas: 3aIMOJTHEHUE JrcTa
pedexcun

2.7 [NonHas dpopma bnok-cxema BerBnenus. | Aranumuyeckas: TOUCK OTBETOB Ha BOMPOCHI
BETBJICHUS [TonHbl#t ycnoBHBIN YUHUTENS, CAMOCTOSITENbHBINA MMOUCK

orepaTop, IIpaBuiIa nH(OpPMAITUH TIPH PEIICHUH TTOCTABICHHBIX

3aIKUCH MOJTHOTO 3a7ad.

YCIIOBHOT'O ollepaTopa Kommynuxayuonnas: pabora B KOMaHIaX U
(M) UHIUBHYATIBHO.

Ilpakmuueckas: OTBETBHI Ha BOIPOCHI,
pElLIeHNE TPEAIaraeMbIX 3aJJaHUui Ha SI3bIKE
mporpaMmupoBanus Python.

Peghnexcusnas: 3aI0JIHEHUE Jucra
pediiexcun

2.8 [IporpammupoBanne | [IporpammupoBanue AHnanumuvecxas: TIOUCK OTBETOB HA BOIIPOCHI
Pa3BETBIISIONIUXCS JIMHEHHBIX aJTOPUTMOB, YUUTENS, CAMOCTOATENBHBIN ITOUCK
aJITOPUTMOB. apH(l)MeTI/I‘ICCKI/IC I/IH(I)OpMaHI/II/I IIpU pEHICHNH ITOCTAaBJICHHBIX

YcnoBHbIN onepaTop

OIEepaTOphl, NEPEMEHHBIE

3aj1ad.
Kommynuxayuonnas: pabora B KoMaHAaX U
(MTH) MHIUBUTYATbHO.

Ilpakxmuueckas: OTBETHI Ha BOIIPOCHI,
pelIeHue MpeIaraeMblxX 3a1aHNi Ha A3bIKE




nporpammupoBanus Python.
Pegnexcusnas: 3aroJHeHne
pedrexcun

JICTa

2.9

[IpocTeie u
COCTaBHBIE yCIIOBUS

PaszperBsiromuiics
aNropuTM, OJIOK-cXema
BETBJICHMS.

Jloruueckue onepaTopsl,
COCTaBHBIE yCIOBHSI.

VY cnoBHBIN onepaTop

AHnanumuyeckas: TOUCK OTBETOB Ha BOMPOCHI
YUIHUTENS, CAMOCTOSITEIIBHBIN MMOUCK
UH(OPMALIUHK TIPH PEIICHUH TOCTABICHHBIX
3a/1a4.

Kommynuxayuonnas: pabora B KOMaHIax U
(M) UHIUBHYTIBHO.

TIpaxmuyeckas: OTBEThI Ha BOPOCHI,
pelIeHHe Mpe/IaraeMbIX 3aaHuii Ha s3bIKEe
nporpamMupoBanus Python.
Pegrexcusnas: 3aIOIHeHNE
pediiexcun

JINCTa

2.10

AnroputMmudeckas
KOHCTPYKITHS
IIOBTOPEHHEY.
[IporpammupoBanue
[UKJIOB C 33JIaHHBIM
yCIIOBUEM
TIPOTOIKECHHSI
paboTHI

Omnepartop While B
Python, cunTakcuc
oneparopa While

AHnanumuyeckas: MOUCK OTBETOB HA BOIPOCHI
YUIHUTENS, CAMOCTOSITEIIBHBIN MOUCK
UH()OPMAIIUK TIPH PEIIICHUH TOCTABICHHBIX
3aj1ad4.

Kommynurayuonnas: pabora B KOMaHIax U
(MITM) MHAWUBHYaIbHO.

IIpakmuueckas: OTBETHI HA BOIIPOCHI,
pelIeHHUE NpeTaraeMbIX 3a/1aHUi Ha SI3bIKe
nporpammupoBanus Python.
Pegpnexcusnas: 3aroTHEeHHE
pednekcuun

Jmcra

2.11

IIporpammupoBaHue
LUKJIOB C 33JJaHHBIM
YHUCIJIOM IIOBTOPEHUI

Omneparop for B Python,
bynxims range(),
CHHTaKCUC (YHKIIUU
range().

Amnarumuyeckast: TOUCK OTBETOB HA BOITPOCHI
YUUTENS, CAMOCTOSITENBHBIN MTOUCK
WH(OPMAIUH IPU PEIICHUH TTOCTaBICHHBIX
3ajad.

Kommynuxayuonnas: pabora B KoMaHAaX U
(MM) UHIVBUYaTIBHO.

Ilpaxmuueckas: OTBETHI Ha BOTIPOCHI,
pelIeHHe Mpe/IaraeMbIX 3aaHuii Ha sI3bIKE
nporpamMupoBanus Python.
Pegprexcusnas: 3aroNHEHNE
pedexcun

JICTa

2.12

[Ipoekt «Paznmuanbpie
BapHUaHTHI
IpOrpaMMHUpPOBaHUs
LUKINYECKOrO
aNropuTMa»

Huxnuyeckuid anropuTM,
anroput™ While,
anroputM for, nmpasuia
3aMMCH IUKINYECKHX
anroputMoB B Python

Ananumuueckas: TIOUCK PEIICHUS
MOCTABJICHHOM 3aa4yu.

Kommynuxayuonnas: pabora B KOMaHIaxX U
(M) UHIUBHYATBHO.

Ilpaxmuueckas:. pelieHue MPOEKTHOM
3amaun. Peghrexcuguas. 3alONHEHUE JUCTA
pediexcun

2.13

IIpoext «Havana
MPOrpaMMHUPOBAHUS»

Tunel TaHHBIX,
nepeMeHHbIe, (PYHKIIHH,
MaTeMaTH4YecKue 1
JIOTUYECKUE OTIEPATOPHI,
BU/JIBI AJITOPUTMOB,
YCIIOBHBIHN oIepaTop,
omnepatop for, omepartop

Ananumuueckas. B mporiecce
cucTeMaTH3aIuy 3HaHUH,
Kommynuxayuonnas: npu pabote B
KOMaHJax.

Ilpaxmuueckas: B pabOTe TO CO3JAHUIO
BHU3YyaJIbHON KapThl 3HaHUH. Perexcusnasi:
3aroIHeHUE JUCTa pedeKkcuu




while.

3.
AHanu3 1aHHbIX Ha Python
3.1 Hayxka o naHHbIX. [anHble, Hayka o Ananumuueckas: aHau3 TPAKTOBOK MOHATUSA
CTpyKTypBI TaHHBIX JaHHBIX, OTKPBITHIE «HayKa O JaHHBIX», IIONCK OTBETOB Ha
JaHHbIC, NCTOYHUKH l'[p06J'IeMHI-»Ie BOITPOCHI YYUTCIIA.
J@HHBIX, CTPYKTYPbI Kommynuxayuonnas: obcyxaeHre TPaKTOBOK
JAHHBIX (CTeK, MOHATHSA «HAayKa O JaHHBIX», OTBETHI Ha
MACCHB, OUepE/TD, BOIPOCHI YUUTEIIS.
XoI-TaGuHa) Ilpakxmuueckas: pabota B MEKporpymnmnax Ha 1
aTare ypoka (BBIOTHEHUE 3aJaHHs Ha
OIIpPOBEpPIKEHUE UITH (PAaKTHUECKOE
HO/ATBEPKICHUE OHOTO M3 TE3MCOB); MOUCK
MPUMEPOB CANTOB-UCTOYHUKOB JJAHHBIX;
peleHre npobIeMHBIX 3aJaHui.
Pegprexcusnas: 3anonnenue nucra pediaekcun
B KOHLIE YpOKa
3.2 Pabora co ciuckamu | CTpyKTypHl AaHHBIX, Oxcnepmuas. 00CyXAeHHE JOMAITHErO
Python CIIUCKH, CITUCOK, 3a/laHUs U €ro OL[CHKA.
JJIEMEHT CITHCKA, Ananumuueckas: aHaIu3 MPOOIEMHON
MH/IEKC, CUTYaIluu 00 OpraHU3aly XPaHSHHS TaHHBIX
oTpHLATENbHAS (Ha mpUMepax); HamkcaHue Koma (drarm 2
MHJeKCaIHs ypoxa).
Ipaxmuueckas: penieHne mpoOIEMHBIX
3ajIaHui, MpaKTH4YecKast pabora (atam 3
ypoKa).
Kommynuxayuonnas: OTBETH Ha BOIIPOCHI
YUUTENS], y4acThe B IPYIIOBOM OOCYXKICHHH
MIPH BHINIOJTHEHUH 33JaHUH.
Peprexcusnas: 3anonnenue nucra pediaekcun
B KOHIIE YpOKa
3.3 bubnuorexu Python. | TTowuck, OUUCTKA, | Ananumuyeckas: MOUCK OTBETOB Ha
Bbubnuoreka Pandas | mpeoGpaszoBanue, npoOJIeMHBIE BOTIPOCHI (HAITPUMEp, TIPOBECTH
opraHm3anus u cOop | @aHAIOTHIO OHOITMOTEKH SI3BIKA
JAHHBIX, OMOIHOTeka | NPOrPAMMHUPOBAHUS C OOBIYHON
S3EIKA O6uOIMOTEKOM), COCTABIICHHE TUTaHA JCHCTBHM
TPOrpaMMHPOBAHHS, 110 U3YYECHUIO U aHAIU3Y JaHHBIX.
oubnuorekn  Python, ) .
oubimorexka  Pandas, Ilpaxmuueckas: BHIIOTHEHNE TIPAKTHYECKON
paboTHL.
AMITOPT OMOIIOTEK K .
OMMYHUKAYUOHHAS: OTBETHI Ha BOTIPOCHI
YUUTEIs, y4acTHe B TPYIIIIOBOM
00CYXICHUUBHITIOTHEHHOTO TOMAIITHETO
3a/1aHMS U B TIPOIIECCE BHITTOTHEHUS 3aIaHUH.
Pedghrexcusnas: 3anonaenune nmucra pediekcuu
B KOHIIE YpOKa
3.4 CTpyKTyphI ITowuck, OYNCTKA, | Ananumuueckasn: aHAIA3 BHITIOTHEHHBIX
naHHbIX B Pandas npeoOpazoBaHue, JIOMAIITHUX 33IaHHH, BBITTOJTHEHHE 3aJJaHUH 110
opranm3anus u cOop | CTAHLUAM.
JAHHBIX, crpykrypsl | [Ipakmuueckas: BHITOTHEHNE 3aJaHUIT 11O
JaHEEIX B Pandas, | CTAHLHSM, BBIIOJIHCHHE TECTA.
CTPYKTYpa JAHHBIX Kommynuxayuonnas: oTBeTsl Ha BOPOCHI
Series YUUTENS, y4acTue B IPyInoBOM

00CYXICHUUIIPH BBITIOTHEHUH 33 IAaHHN.
Peghnexcusnas: 3anonHenue nucra pedaeKkcuu




B KOHIIE ypOKa

3.5 Crpykrypa Crpykrypa JaHHBIX | OKcnepmuas: IOUCK U 00CyKICHUE OIHO0K
nanueix Dataframe DataFrame,  cioBaps, | 1O pe3yabTaTaM BBITOTHEHUS 3a1aHUK
CITHCOK, dynxmms | AHarumuyeckas: aHanU3 BBIIOIHEHHBIX
read_cs\/, METOBI head | TPAKTUYECKUX 3aJJaHuH, IIONCK ommOOK M UX
u tail o0ocHOBaHUe, aHAMK3 (pparMeHTa Koxa
(3amanwue 4).
Ilpaxmuueckas’ BBIIOJHEHUE 3aJaHUI Ha
co3ganue oobekTa DataFrame u3 cioBaps u u3
crircka cruckoB (1 3tam ypoka), BeITOTHEHNE
3a/IaHHii Ha CYUTHIBAHUE U BBOJI IAHHBIX,
aHaJM3 Koja u T.J. (2 u 3 3Tamsl ypoka).
Kommynuxayuonnas: oTBeThl Ha BOIIPOCHI
yuuTeNns, yyactue Bo ppoHTanbHOI Oecene u
IPYIIIOBOM OOCYKJICHUUTIPH BBINOTHEHUN
3a/IaHUMN.
Pegprexcusnas: 3anonHenune nucra pedIieKCHuu
B KOHIIE YpOKa
3.6 ba3zoBeie onepanuu ¢ | MHpopmanms o Ananumuyeckas: TIpy BBITIOTTHEHUH
Ha0opaMu JaHHBIX JaHHBIX, MeTOIbI INfO U | mpakTHUYecKOro 3aaHus Ha YTCHHUE TaHHBIX U3
describe, yucioBbie u TaOMIBl HHPOpMALUK 00 UTPOKaX
KaTeropuaibHbIe (GyTOONBHBIX KITYOOB, B TOM YHCIIE C
MPU3HAKH, npumeHenrem mero describe(); mpu
arperupyromnye BBITIOTHEHUY 3aJIaHVsI HA UCCIIEIOBAHNE
(hyHKIIH: arperupyommx (QyHKIui.
value_counts, unique, Ilpaxmuyeckas: U BBHITIOTHEHUH 3a]]aHUH, B
nunique, groupby TOM YHCIIE CAMOCTOSATEIBHBIX U
meroabl Min(), max() u | uccienoBaTeabCKUX MPAKTUIECCKUX PaboT.
mean(), obbenunenne | Kommynukayuonnas: yqaactue Bo
Tabmun ¢ Tomomikio | PPOHTaNIBHOM Oecene Mo 00CyXKEHHIO
MeTo/a merge, | AOMAIIHero 3ajanus (MOLeNb ypoKa —
Tapamerpbi 0N 1 how «EPEBEPHYTOE O0yUCHUEY).
Peprexcusnas: 3anonnenne nucra pedrekcun
B KOHIIE YpOKa
3.7 OmnucarenpHas Meronant info, describe, | Ananumuueckas: py BBITIOMIHEHUN 3a1aHHH
CTaTHCTHKA min, max, mean, | MpakTU4YecKol paboOTHl Ha MPUMEHEHHE
YCIIOBUS (l)I/IJ'IBTpaI_II/II/I CTATUCTUYCCKUX METOAOB, a TAKKC IIPpU
JAHHBIX, CTATHCTHKA 110 | COCTABIICHUH 3a/IaHNs Ha CJIOKHBIE YCIIOBHS
KaTeropuabHbIM (GUIBTpaIMK JaHHBIX U CTATUCTHYCCKUX
napameTpam, MCTOZ0B. ) .
UIETpAIHA  MAHHEIX, Ipaxmuyeckast: HpI/I.BBIHOJ'IHeHI/II/I 3aJIaHu .
CTATHCTHYCCKIE Kommynuxayuonnas: yaactue Bo
(pOoHTATEHOM 00CYKIEHUN TTPOOIEMHBIX
METOJIBI CUTYaIlUi, OTBETHI HA BOIPOCHI, 00CYKICHUE B
rpyrmmax.
Pegprexcusnas: 3anonHenue igucra pedaekcuu
B KOHIIE YpOKa
3.8 Buzyanuzauus Buszyanuzanms maHabeIxX, | Anarumuueckasn: TpUBBIIEICHUN
JTAHHBIX perMYIIIeCTBa NPEMMYIIECTB BU3yaJIN3allUi JaAHHBIX JI0 UX
muarpaMM u rpadukos; | TaOIHYHOTO MPEACTABIICHHS.
BUJIBI muarpamy; | [lpakmuueckas: Tipy BEITONHEHUH
ouGmmorekn  Pandas, | IPAKTHYECKHX 3a/iaHH B MaJIbIX IPYIIAX; IpU
Matplotlib, Seaborn; | BPITOTHCHUH IPAKTHYECKOI paboTBhI.
[OCTpoeHHE  TPAHKOB Kommynuxayuonnas: oTBeTsl Ha BOPOCHI
" Tarpamm o | yaurens, ($poHTaTBHOCO0CYKACHUE U

00CY)XJICHHE B MaJIbIX TPYIIaX.




MTOMOIIBIO aTHX | Pegrexcusnas:. 3anoaHeHune aucta pedaekcun
OubnIHnoTeK, METOMbI | B KOHILIE ypOKa
plot, hist, scatter,
joinplot, pairplot,
countplot
3.9 [Ipoekr OcHOBHBIE MOHATUA | AHanumuueckas’ Py BHITIONHEHUH 3aJaHUI
«Hccnenosanue TeMbl «AHaJIN3 JaHHBIX | 10 HCCIIEAOBaHUIO AaTacera o GpyrOonucrax,
magubIx». Yacts 1 ma Python» MMOMCK CTaTUCTUYECKUX XapaKTEPHUCTHK
310 Tipockr OTJIENbHBIX TIEPEMEHHBIX U UX B3aMMOCBSI3EH,
MOCTPOCHUE BU3YaITU3AIMH JaHHBIX.
«Hcenenosanne Ilpaxmuueckast: U BBHITIONTHEHUH TIPOCKTA.
JaHHEIX». HacTs 2 Kommynuxamuenas: ipu o0CyX1eHAH
JIOMAIITHETO 3aJ]aHusl, IPH BHITOTHEHUH
MPOEKTa B MaJIbIX TPyIax
Pegprexcusnas: 3anonnenue nucra pediaekcuu
B KOHIIE YpOKa
3.11 IMpoext «Python mast | OcHoBHBIE NOHATUSA | AHanumuveckasn: U MOCTPOCHUH BU3YaIbHOU
Data Science» TEMbl «AHAJIN3 JAHHBIX | KAPThI 3HAHUM MOYJISL.
Ha Python» Hpaxmuttecxaﬂ: IIPH BBIIIOJIHCHHUH TECTA 110
pazmeny.
Peghnexcusnas: 3anonHenne nucra peduexcun
B KOHIIE ypOKa
4.
BBenenne B MammuHHOe 00yuenue Ha Python
4.1 [lonatue u BUIBI WckyccTBeHHBI — WMHTEIIEKT, | AHanumuyeckas: Py CPaBHUTETFHOM
MAaIIMHHOTO MOJIXO]I, OCHOBAaHHBIA  Ha | aHAJIU3€ [I0JXOJO0B: 00yUYeHUE C
00y4eHus NpaBuIax, MAIIMHHEOe | YUUTeNeM U o0yueHue 6e3 yuuTers,
oOyuenue, ucropusi passutus | 1IPH OTBETaX Ha BOIPOCH! U
U1 =B urpax, cepi | PPOHTATBHOM OOCYIK/ICHHH BOIPOCOB
[pUMEHEHHUS] MamHHoro | O MPE3CHTALHIH.
oGyueHuS: oGyueHHe c Hpakmimeczcaﬂ: TIPH BLITIONHEHAN
yauTenem,  oGyacmme  Ges 3aJaHui HpaKTI/IquK-OI/I paboTHL
yunTens, sajaua  perpeccu, Kommynuxayuonnas: oTBeTs Ha
BOIPOCHI YUHUTENsI, Y4acTHE BO
3a/a4ya Kiraccu(uKanuy, 3aaaua (DPOHTATEHOM OBCYSKICHHH TIPH
KIACTEPU3AUHUH, OTOOP NAHHBIX [ poo or e —
AL MOJCIH  MAUMHHOTO | Pedhrexcugnas: — 3amolHEHUE — ITHCTA
00yHeHus pediexcuu B KOHIIE ypOKa
4.2 Ananms u MarmmmHHOe o0yueHmne ¢ | Ananumuyeckas: py TIONCKE OTBETOB
BHU3YaJIH3aIINS YUUTENEM, MAaIlIMHHOE | HA BOIPOCH! B X0/I€ OOCYXAECHUS
naHHBIX Ha Python o0yueHue Oe3 yuurens, 3afada | BRIMOJHCHHOIO TOMANIHETO 3a1aHMs,
(moBTOpEHNE) perpeccum, 3ajaya | TIPY BBITIOMHCHHUH 3a/[aHUH
KaccnuKaLmy, 3aiaua | MPAKTHYECKON PAbOTHI.
KITACTEpU3ANH,  GUOTHOTEKH Ilpaxmuueckas: ipu 00CyKICHUN

Pandas u Matplotlib, urtenue
TaOJIMYHBIX JOAaHHBIX,
CTaTUCTHYECKHEC IIoKa3aTeiu,
MMOCTPOCHUE NUarpaMm

BBITTOJIHEHHOT'O IOMAIITHEr 0 33/[aHus;
npu GPOHTATIEHOM OIpoce U Oecere,
NPY BBIOJTHEHUH 33 JaHU it
NPaKTUIEeCKON paboTHI.
Kommynuxayuonnas: OTBeTsl Ha
BOIIPOCHI YUUTEINs, y9aCTHE BO
(bpoHTATBHOM 00CYXJICHUU MTPU
BBITIOJIHCHUY 33 JaHU.
Pec¢hnexcusnasa:  3amnonHeHue
pedIieKcHH B KOHIIE YpOKa

JINCTa




4.3

bubanorexu
MAaIIUHHOT O
o0yueHust

MarmmHHOe o0yueHue c
yuuteneM M 0e3 y4MTelns, €ero
MIPEHMYIIECTBA, MIOCTaHOBKA
LeTH M 3371a4, aHaJIu3 JaHHBIX,
oOyJaromas W TPEHUPOBOYHAS

BBIOOPKH, 3aj7ladya PErpeccHH,
3aja4a Kiraccuukarmm,
TeCTOBasi W  TPEHUPOBOUHAS
BBIOOpPKA, repeodydeHue,
HE000y4YeHne,  ONTHMAaJbHAsI
MOJIETTb, KpOCC-BaJIHIaIIHS,
oubnanoreka Sklearn, atamb
MOCTPOCHUS MOJIeTIH
MalliHHOTO  OOy4eHus  Ha
Python

Amnanumuyeckas. OTBETbI HA BOITPOCHI
(aHanM3 BOMPOCOB U MOHCK
OTBETOB)(DPOHTAIBHOMN Oecesl;
aHau3 rpaduKoB Moenen
MAaIIMHHOTO OOYYeHUS TIPH
BBIMONTHEHWY 3a1anust «[IpobieMsl B
00y4YEHUH MOJIEIH.

IIpaxmuyeckas: TIONCK OTBETOB HA
BOIIPOCHI (PPOHTAIBHON OeCebl 1
BOIIPOCHI YUUTENS B XOZE YPOKa.
Kommynuxayuonnas: yaactue Bo
(bpoHTaNBHOI Oecere Mo MaTepHaiamMm
NPEABIIYIIEr0 YPOKa; y4acTHe B
00CYXJIEHUHU TPY BBIOIHECHUH
3aJaHusl B MUKPOTPYIIIIE TI0 aHATIM3Y
rpa(uKOB MalIMHHOTO 00yUCHUSI.
Pegrexcusnas: 3anonnenue aucra
pednexcuu B KOHIE ypoKa

4.4

JIunelinas perpeccus

[lonsTre nuHEHHON perpeccud,
ueneBas (YHKIMS, JTUHEWHOE
ypaBHEHHUE,
TOMOCKEIACTUYHOCTh  JTAHHBIX;
CO3JaHHE MOIEINA JIMHEHHOU
perpeccun  Ha  Python ¢
rnoMomplo ombmmorexk Pandas,
NumPy u Sklearn

Ananumuyeckas: aHanu3 paboThI
MoJIeTH TUHENHHOH perpeccuu (oabop
KO3 HUIIUEHTOB JINHEIHOTO
YpaBHEHUS C HECKOIBKUMU
NePEeMEHHBIMH); aHAITU3 3a/1a4,
TIPEICTaBIIEHHBIX YIUTENEM, BEIOOp U3
HUX 3a/1a4 PErpeccuy; 3aJaHre Ha
aHaju3 rpaduKoB ¥ BRIOOP U3 HUX
TOT0, KOTOPBIH COOTBETCTBYET MO/IEIN
JIMHEMHOM perpeccuu; aHallu3
ToueuHbIX rpadukjd u BEIOOp cpeau
HUX Ha0Opa JaHHBIX, TIOAXOASIIMX JITsI
pelieHus 3a/1auu JIMHEHHON
perpeccuu; co3aHnue MOJIEITN
MaIlMHHOro 00yueHus Ha Python.
Ipaxmuueckasn: perienue 3ana4 (13
NPECTAaBICHHBIX YUUTENIEM 33/1a4) Ha
BBIOOp HabOpa JaHHBIX (110
rpadukam), TOAXOA[IINX IS
pelIeHus 3aa4u JTUHEHHON
perpeccuun;co3JaHue MOAEIH
MalIMHHOro 00y4eHus Ha Python:
MOJIENb TIPEICKa3aHus IIeH Ha
KBapTUPHI B 3aBUCHMOCTH OT
Pa3IMYHBIX TAPaMETPOB.
Kommynuxayuonnas: yaactue Bo

(b poHTATEHOM 00CYKIEHUHA OCHOBHBIX
BOIIPOCOB TeMbI — JIMTHEWHAs (QYHKITHS
Y JIMHEITHOE YpaBHEHHE, KOTOPHIE yiKe
U3y4YaIIUCh B KypCe MaTEMaTHKH;
o0cyxaeHne 3a1a4 1o rpadukam.
Pegprexcusnas: 3amonHeHue JMcTa
pediiekcuu B KOHIIE YpOKa

4.5

Henuneiinoie
3aBUCUMOCTH

Co3nanue, 00y4YeHHE U OICHKA
MOJICNIM JIMHEHHOW perpeccuy,

BHU3yalu3allusg  JaHHBIX  Ha
Python; nenuneiinbie QyHKIMH,
rpaduku (GyHKIHH;

INOJIMHOMHAJIBHOC

Ananumuueckas:co3jaHue MOJENN
JIMHEWHOW perpeccuu Ha OCHOBAaHUU
MPOCTOMN TaOIHIIBI C TAHHBIME O
3aprJiaTax COTPYIHUKOB,
HAaXOASALIMXCS Ha Pa3HbIX
JIOJDKHOCTSX; HAITMCAHKUE KOJIA.




peoOpazoBaHue JUHENRHOU

perpeccun

Ipaxmuueckas: pemenne 3a1a4 Ha
CO3IaHKUE MOJCIIH JTUHCHHOMN
perpeccuu, OTBETHI Ha BOIIPOCHI
yuurels (OBTOPEHHE MaTepralia
MaTEMATHKH); BEIITOJHEHNE 3a0aHUs
Ha TIOJTMHOMHUAIIEHYIO PETPECCHIO,
HaITCaHWEe KOaa IS IPeaCcKa3aHus
3HAYCHUS HOBOM MOJIEIBIO 1
MOCTPOEHHE TPadUKOB HCXOTHBIX
JIAHHBIX U MOZETIU.
Kommynukayuonnas: yaactue Bo
(GbpoHTaIEHOM O0CYKACHUHU, OTBETHI
Ha BOIIPOCHI YUHUTEIS.
Peghnexcusnasn:  3anonHeHue
peduiekcun B KOHIIE ypoKa

4.6

Knaccuduxarms.
Jlorucruueckas
perpeccus

Kiaccuduxkarus,
JOTHCTUYECKAs
JTUHEHHBIN
TUTIEPILUIOCKOCTb,
KJIacCH(pUKAIHS,
MYJBTUKIIACCOBAs
KJIacCU(pUKaIHS; JTUHEHHOE
ypaBHEHHE, KO3 HUTTHEHTHI
JINHEHHOr 0 YpaBHEHUS,
pacronoxeHne TOYKHU
OTHOCHUTENBHO MPSIMOM, OTCTYII
00bEeKTa; Co3MaHne, 00yueHUe 1
OIlEHKa MOJIEITN JIOTUCTUIECKOH
perpeccun

perpeccus,
KJIaccupuKaTop,
OuHapHas

AHnanumuyeckas: MOUCK OTBETOB Ha
poOJIEMHBIE BOMIPOCHI U PEIICHHE
3a/a4 Ha JTarne 2 ypoka.
Tlpaxmuueckas: OTBETHI HA BOITPOCHI,
noa0op NPUMEPOB 3a/1a4
KJaccU(UKAIMU; OTBEThI HA
poOJIEMHBIE BOIIPOCHI MTPH
00BSCHEHUU HOBOTO MaTepuana;
pellieHne 3a/1a4 Ha 3aKperieHre
HOBOT'0 MaTepuaja Mo TeMe; y4acTHe
BO pOHTaILHOI paboTe Ha dTarne 3
ypOKa.

Kommynuxayuonnas: yaactue B
00CY)XJIEHUU TeCTa ¥ OCHOBHBIX
OHATUH TEMBI, OTBETEI Ha BOIIPOCHI
YUUTEI.

Pegrexcusnas: 3anonHenue aucra
pediiekcuu B KOHIIE YpOKa

4.7

Knaccuduxarms.
Jlorucruueckas
perpeccus

omMOOK, METPUKHU
KayecTBa JIOTUCTHYECKON
perpeccuy, MOJIeNb
JIOTUCTHYECKOH perpeccur Ha
Python

Martpuua

Ananrumuyeckast. TOUCK OTBETOB Ha
BOIIPOCHI YUUTENS IPU 00CYKACHUH
METPUK KayecTBa JIOTUCTUYECKON
perpeccuu; caMoCTOATENHLHOE
COCTaBJICHHE MOAENH JIOTUCTUYECKOI
perpeccuu Ajs npeacKa3aHust
BeposiTHOCTH B Ommkaiimue 10 et
UIIEMHUYECKOH 00JI€3HH cepaLa o
Pa3NUYHbIM IPHU3HAKAM.
IIpaxkmuueckas. OTBETHI HA BOIPOCHI
YUHUTENS;CaMOCTOSATENILHOE
COCTaBJICHHE MOJENH JIOTUCTUIECKOH
perpeccuu Ajs npeacKa3aHust
BeposATHOCTH B Ommkaiiiue 10 et
UIIEMUYECKON OOJIe3HH cepara 1Mo
Ppa3InYHBIM IIpHU3HAKAM.
Kommynuxayuonnas: yaactue Bo
(GpOHTANBHOM 00CYXIEHUH METPHK
KAa4eCTBa JIOTUCTUYECKON PErpeccuy;
Pegrexcusnas: 3anonnenue aucra
pediekcun B KOHIIE ypOKa

4.8

JlepeBbs perieHuni.
Yacrs 1

JepeBo perieHui,
nepeBbeB  (KOpEHb,

AIIEMEHTBI
JMCTHA),

Ananumuueckasi. IOUCK OTBETOB Ha
BOIPOCHI YUUTCIIA IPpU 06CY)K}_ICHI/II/I
MCTPUK Ka4CCTBaA JIOTHCTHYECKON

JINCTa




ryOMHa ~ JepeBa,  KaJHBIA
aIropuT™, aTpulOyT pazOoueHus;
sHTponus, ¢popmyna lllenHoHa,
BEPOSITHOCTD, Kputepuil J>Kunu

perpeccuu; caMmoCTOATENbHOE
COCTaBJICHHE MOJIENH JIOTUCTUIECKOM
perpeccuu st IpencKa3anus
BeposiTHOCTH B Ommkaiimue 10 et
UIIEMUYECKOH OONIE3HH cep/ia 1o
Pa3TUYHBIM IPU3HAKAM.
IIpaxmuyeckas: OTBETHI Ha BOIIPOCHI
YUHTEIIS;CaMOCTOSITENEHOE
COCTaBJICHHE MOJIEIIH JIOTHCTHYECKOH
perpeccun Aist IpencKa3anus
BeposiTHOCTH B Onmxkaiimme 10 ner
UIIEMUYECKON OOJIE3HH cep/aiia 1mo
pa3ITUYHbIM PU3HAKAM
Kommynuxayuonnas: yaactue Bo
(bpOoHTATBHOM 00CYKJIEHUU METPUK
KAa4eCTBa JIOTUCTUYECKON pErpeccuy;
Pechnexcusnas: 3aNI0THEHUE JIUCTA
pediiekcun B KOHIIE ypOKa

4.9

JlepeBbs perieHni.
Yacrs 2

AHanumuyeckas’ COCTaBICHUE
aNropuTMa MPUHATHS PelieHuH (Ha
HpUMEpPE UIPbI);aHaTN3 YICOHBIX
MIPUMEPOB JIEPEBa PEIICHUA.
Tpaxmuyeckas: yqactue B UTpe Ha
aHaIIU3 aNropUTMa TIPHHSITUS PEIICHUN
C TMOMOIIBIO JIEPEBHEB, UCCIICIOBAHHE
KputepueB 3G (HEKTUBHOCTH pa3OneHUs
Ha MpUMepax.

Kommynuxayuonnas: obcyxnenue
IIPH BBIITOJIHCHU U SaIIaHI/Iﬁ B
MHKPOTPYIIIIE; OTBETHI HA BOIIPOCHI
yUuTeNIA. Y4acThe BO PPOHTAIHLHOM
00CYXIEHUU.

Pegrexcusnas: 3anonHenue aucra
peduiekcun B KOHIIE ypoKa

4.10

[IpoexT «Pemienue
3aJauu
KJIacCU(pUKAILIN»

MarmHHOe 00y4YeHUeE ¢
yuuTeleM, 3a1aua
KIaccu(UKaIu, METPUKH
OIIEHKU KauecTBa
KIaccu(UKaIMU; STATbI
pa3paboTKu MOJIETH
MAaIIMHHOTrO 00YYCHUSI, aHATIH3
JIAHHBIX, CO3JIAHKE 1 00yUYCHUE
MOJIeITH,

OIICHKA 3 PEeKTUBHOCTH
paboThI MoIEeNH

Ananumuueckas: BHIOOP METO0B
peuIeHus 3a1auu.

Ilpakxmuueckas. BBIIOTHEHUE
MPAKTUYECKOr0 3aJJaHUs M0 CO3JaHUIO0
MOJIENIA MAIIIMHHOTO 00Y4eHUs
Peghnexcusnas: B xone noaseneHus
WUTOTOB CO3/IaHUS M OOYYEHUS MOJIEITH
MO.




®opmMupoBaHUE HAaBBIKOB M YMEHUH 0€30MaCHOTO U 11eJ1IeCO00pa3HOro MoBeACHUS pU padboTe ¢
KOMIIBIOTEPHBIMU NIPOrpaMMaMy U B ceTH MIHTepHeT, yMeHHsl cOOI01aTh HOPMBbI
MH(GOPMAIMOHHOM 3THKH U IIpaBa

TemaTHyeckoe MJIaHupoBaHue 9 Kiace

Koan4yecTBo 4yacoB DJIeKTPOHHBIE
Ne KoHTDOJIb Jara uudgposbie
Tema ypoka p
n/n yp Bcero | Hble Hpaé(Tl/I‘IGCKI/I u3yuyeHusi | oOpa3oBaTe/ibHbIE
e padoThbl
padoThI P pecypcbl
BBenenue B 0 0 Poccuiickas
1 HCKYCCTBEHHBIN 1 JJIEKTPOHHAS IIKOJIA
WHTEJUIEKT resh.edu.ru
Hayka o naHHBIX. 0 0 Poccuiickas
2 1 DJIEKTPOHHA IIKOJIA
(resh.edu.ru)
Bonbiue nanaeie 0 0 Poccuiickas
3 1 DJIEKTPOHHA IIIKOJIA
(resh.edu.ru)
OnucarenpHas 0 0 Poccuiickas
4 CTATUCTHUKA. 1 DJIEKTPOHHAS IIKOJIA
(resh.edu.ru)
Tabnuuublie 0 0 Poccuiickas
5 JIaHHBIE 1 SJIEKTPOHHAS IIKOJIA
(resh.edu.ru)
Oo6paboTka 0 0 Poccwuiickas
JTAHHBIX DJIEKTPOHHAM IIKOJIA
6 cpeicTBaMu 1 (resh.edu.ru)
AIEKTPOHHOU
TaOJIUIIBI
Oo6paboTka 0 0 Poccwuiickas
JIAHHBIX. DJIEKTPOHHAS IIKOJIA
7 . 1
[TepBuuHbBIit (resh.edu.ru)
aHaanu3
Buzyanuzanus 0 0 Poccuiickas
8 JAHHBIX 1 DJIEKTPOHHAS IIKOJIA
(resh.edu.ru)
CraTucTUYecKuil 0 0 Poccuiickas
aHaAIW3 TaHHbBIX. AJIEKTPOHHAS IIKOJIA
9 KoppensaiuonHusrii 1 (resh.edu.ru)
aHaIu3
CraTuCcTUYeCKU 0 0 Poccuiickas
aHaJIN3 JTaHHBIX. DJIEKTPOHHA IIKOJIA
10 KoppensimoHHbrit 1 (resh.edu.ru)
aHaIn3
CraTuCcTUYECKUI 0 0 Poccuiickas
aHaJIN3 JTaHHBIX. DJIEKTPOHHA IIIKOJIA
11 N 1
JluHeHbIit (resh.edu.ru)
pErpeCCUOHHBIN




aHaJlu3

CraTuCcTHYECKUI Poccuiickas
aHAJIN3 JTaHHBIX. SJIEKTPOHHAS IIKOJIA

12 JIunelHbIit (resh.edu.ru)
pEerpecCuOHHbIN
aHaJIM3
OO0111e cBeeHns Poccuiickas

13 0 A3BIKE DJIEKTPOHHAS IIKOJIA
pOrpaMMHUPOBaH (resh.edu.ru)
usi Python
Opranu3zanus Poccuiickas

14 BBOJIa U BEIBOJA DJICKTPOHHAS MIKOJIa
JIAaHHBIX (resh.edu.ru)
Opranuszanus Poccuiickas

15 BBOJIa U BEIBOJA DJICKTPOHHAS IIKOJIA
JTAHHBIX (resh.edu.ru)
AnroputrMuuecka Poccuiickas

16 s1 KOHCTPYKLIMS SJIEKTPOHHAS IIKOJIA
«CIEIOBAHUE» (resh.edu.ru)
AnroputMHyYecKa Poccuiickas

17 sl KOHCTPYKIIMS SJIEKTPOHHA IIKOJIa
«CJIEJOBAHUEY (resh.edu.ru)




