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[HosicHuTeIbHAS 3alIUCKA

[Tporpamma kypca «McKycCTBEHHBIM MHTEIUIEKT» COCTaBJeHa Il 7 Kjacca B cooTBeTcTBUH ¢ TpeboBanusmMu OI'OC ocHoBHOTO 00111eTO 00pa3oBaHus (TIpUKa3
MunnpocsenieHust Ne 287 ot 31 mas 2021 1.), ¢ yuyeToM HPEeeMCTBEHHOCTH MPOrpaMM HAYaJbHOTO, OCHOBHOTO M CpeaHero oomero obpa3oBanus. [Iporpamma
IpeHa3HaueHa uis IpOAODKEHUS OOydeHUsI OCHOBAM MCKYCCTBEHHOI'O MHTEIJICKTa U OPUEHTHPOBAHA HAa aHAIM3 JIaHHBIX, BBEJEHHWE B MalIMHHOE OOydeHHEe Ha
yrayOJIeHHOM YpOBHE. 3a IMOCJIETHUE JIeCATUIIETUS BO MHOTHX OOJACTAX HAYKH UM MHAYCTPUHU CTaId HAKAIUIMBAThCA OOJbIIME OOBEMBbI JaHHBIX, a TAKXKE CTalll
pa3BUBATHCS METO/Ibl MAIIMHHOTO 00YYEHHUSI, TO3BOJIAIONINE U3BIIEKATh U3 ATUX JAHHBIX 3HAHUS U SKOHOMUYECKYIO MOJb3Y.

EnunbiM comepikaHueM KypcoB 0a30BOro M YriIyOJIEHHOTO YpOBHEH SBIIAIOTCS OCHOBBI IporpammupoBanus Ha Python, ananu3 nmannsix Ha Python. [Ins
yIrayOJIeHHOTO YPOBHSA MPOrpaMMoOil MpeaycCMOTPEHO BBelIeHHE B MamiumHHOe oOyueHue Ha Python. OcnHoBonomnararomielt TeMoil sIBIsieTCS BBEIEHUE B
nporpamMmmupoBanue Ha Python. ChopmupoBanHbie y yyammxcsi 3HaHUS U YMEHUsI B o0nacTu mporpaMmmupoBanus Ha Python Oynyt B ganbHeiieM MCHOJIb30BaHbI
IIPU U3YYEHUHU aHajIn3a JaHHBIX HA CTYIIEHU OCHOBHOTO o0IIero o0pa3oBaHus U MAIIMHHOTO OOy4YeHHS Ha CTYNEHH CpeqHero obiiero odpazosanus. Data Science —
OJIHA U3 CaMbIX MPOTPECCUBHBIX 00JacTel B MPOrpaMMHUPOBAHUU CeroHs, a Python — camblif momynsipHbIA U pacpOCTPaHEHHBIH SI3bIK, UCIIOIB3YEMbIH I aHaTN3a
JaHHBIX. He YAUBUTECIIBHO, 4YTO [ABC OTH o0JlacTH 3HAHUN aKTUBHO HN3y4JaroTCAd W IMPUMCHAIOTCA CICHUATIUCTAMH JIA IMOCTPOCHUA NPCAUKTUBHBIX MOIIGJIGfI,
BU3yaJIM3allui U paboThl ¢ JaHHBIMH. Kypc MO3BOIUT y4amuMmcsi OCBOMTh OCHOBHBIE MHCTPYMEHTHI paOOTHl M MPUCTYHHUTH K IOCTPOCHUIO MOJEIEeH W paboTe ¢
TaHHBIMH. B Xoze ocBoeHUsl yueOHOro MaTepHuaia Kypca y ydamuxcs GopMupyeTcst YCTOWYHMBBIN MHTEpEC K M3YUEHHIO JaHHOW TeMBbI M 3aKiIaJbpIBacTCs 0a3a s
MIPOJIOJKCHHMSI U3YYCHHSI METO/I0B MAIIMHHOTO OOyUYEHUS Ha CTYIICHH CPEIHEro 00IIero o0pa3oBaHus.

HporpaMMa pa3pa60TaHa B COOTBCTCTBHUHU C OAHHUM M3 JUAAKTHYCCKUX MPUHIUIIOB — MPUHIUIIOM IIPEEMCTBCHHOCTH. Conep;xaHHe nporpamMmbl HAXOJUTCA B
TECHOW CBSI3M C MaTEPUAJIOM JIJIsi HAYAJIbHOTO OOIIEro 00pa3oBaHuUs, a TAKXKE SBISCTCS HEOOXOIUMBIM JIJISl MOCIICYIOIIET0 U3YUEHUS Ha CTYIICHH CPETHEro OOIIero
oOpa3oBaHus. ITO — JMHHS sA3bIKa MporpamMmupoBaHus Python, ocBoeHHE KOTOPOro HAYMHAETCS B OCHOBHOMW INKOJIC, M CKBO3HAS JIMHUS MAlIMHHOTO OOYYCHWS,
OCBOCHHE KOTOPOTO HAUMHAETCS Ha MPOMNEIECBTUYECKOM YPOBHE B HAYaJIbHON M OCHOBHOM IIIKOJIE U MTPOJIOJDKACTCA Jlajiee B CPEIHEH MIKOJIE.

K 3aBCPUICHUTIO 06yqu1/m Mo mporpamMme ydamuecs AOJDKHBI IMOHUMATh aKTYaJIbHOCTb aHAJIM3a OAHHBIX, €ro OCHOBHBIC O6HaCTI/I MNPUMCHCHUA U MCTOJbL
peanuzauuu. [Iporpamma npeanonaraer, 4ro y y4amuxcsi OyzneT cOpMUPOBAaHO LIEJIOCTHOE IMpelcTaBiIeHHe 00 aHalM3€ JAHHBIX, pealu3alud METOJO0B aHalu3a
JTaHHBIX Ha s3bike Python, ero cdepax nmpumenenus.

JlaHHbIN Kypc omHpaeTcs Ha (QyHIaMEHTalbHbIE IUJAKTHUECKHWE MPUHIUIBI, TaKhMe KaK MPaKTUKO-OPUEHTUPOBAHHOCTh, HAYYHOCTh W JIOCTYITHOCTb,
I[EJIOCTHOCTh M HEIMPEpPhIBHOCTh, a TakKe HHHOBALIMOHHBIE METOABl MPOOIEMHO-PAa3BHBAIOIIETO W CMEMIAHHOTO OOYYeHHS, IPOrpaMMHO-IIPOCKTHOTO U
HCCIIEIOBATENBCKOTO MOAX0A0B. B KOHIIE Ka)KI0T0 YpoKa MPUCYTCTBYIOT BOMPOCH! U 33/IaHUs, MHOTHE U3 KOTOPHIX OPHEHTUPOBAHBI HA KOJUIEKTUBHOE 00CYKIEHHE,
JMCKYCCUU, BEIPAOOTKY KOJIJIEKTUBHOTO MHEHHS.

Oco0oe MecTo B peanu3aldd TPOrpaMMbl OTBOJUTCS BHJACOJICKIMSAM, OHIAWH-pecypcaM, TpeHaxepaM. Bce 3To co3maeT HEOOXOAWMBIE YCIOBUS s
(GbOpMHUPOBaHUS CAMOCTOSTEIHHOCTH B TUIAHUPOBAHUM YYE€OHOM NESTEIBHOCTH, B OPraHU3alluid y4eOHOT0 COTPYIHUYECTBA, B PACHIPECICHUN POJICH MPU pelIeHUH
y4eOHBIX 3a7a4 U mpobdaemM. HeoTbeMiemMoli 4acTbi0 MPOrpaMMBbl SIBIISIETCS MPOSKTHAS I€ATEIHbHOCTh 00YJarOIIUXCS.

W3ydyeHne pa3iauyHbIX acClEKTOB aHAW3a JAHHBIX MO3BOJIUT COPMUPOBATH y YHAIIUXCS CIIOCOOHOCTH K aHATUTHYECKON M MPOTHOCTHYECKOH JesITeThbHOCTH.
[Touck oTBeTOB Ha MPOOIEMHBIE BOIPOCHI, PElIeHUE MTPOOIEMHBIX U UCCIEA0BATENbCKUX 3aJaHII, MHTETPUPOBAHHBIX B COJIep)KaHUe, HAMpaBIeHO Ha (HOPMHUPOBaAHHE
y yYaluXcsl EeIOCTHOTO CHCTEMHOTO MBIIUICHUS, KOTOPOE MO3BOJHUT MM OLIEHUTH COPMHUPOBAHHBIM KPYT MOCTOSHHBIX MHTEPECOB M OCYIIECTBUTH OCO3HAHHBIN
BBIOOp JaJIbHEHIIICH 00pa30BaTEIbHON TPACKTOPHH B MPOGECCUOHATFHOTO CaMOOIIPEACIICHHS.

Heap u 3axaum kypcea. ['maBHas uenb Kypca — JaTh ydaliumcsl 0a30Boe MpejcTaBiieHHe 00 aHalu3€ JaHHBIX U pealu3alid OCHOBHBIX METO/IOB aHaIn3a
JaHHBIX 1 MAaIIUHHOT O 06y11eH1/1$1 Ha SI3bIKEC PythOl’l, IIO3HAKOMUTH C TepMHHOHOFHeﬁ HCKYCCTBCHHOI'O MHTCIVICKTA U HAYUYUTH IIPUMCEHATH HEKOTOPBIC U3 €ro METOI0B
AT PCIICHUS MMPAKTUYCCKUX 3a1a4.

HeneBasi aynuropus Kypca. Yuamuecs: 7 KI1accoB 0011eo00pa3oBaTeIbHbIX ITKOJ.



MecTto kypca «VIcKycCTBEHHBIN MHTEUICKT» B ydeOHOM I1aHe. Ha u3ydenue orBonuthes 14ac B Hepenmto -34 yaca B TO/I.

LleHHOCTHBIE OPHEHTHPBI COAEPKAHUS H PeaTH3alUH IPOTrPaMMBbI

ConepkaHue MporpaMMbl HOCHUT MEXIUCHUIUIMHAPHBIA Xapakrep. EcTecTBEHHBIM 00pa3oM BBIMVISAMT €r0 BO3MOXKHAs HMHTErpalus C JUCLUIUIMHAMHU
npeagMeTHoil obmactu «Matematuka M MH(oOpMaTHKay. Pa3BUTHE JIOrMYECKOro M aJIrOPUTMHUYECKOTO MBILIUIEHHUS, OCYLIECTBISEMOE Ha YpOKax IO 3TUM
JUCLUIUIMHAM, CIYXHT 3ajade (OpMHPOBAHUS HEOOXOAMMONM OCHOBBI, HA KOTOPOW B JajibHeimeM OyneT OCYyLIECTBIEH Mepexo]l K MAallMHHOMY OOYy4YeHHMIO Ha
CTYIIEHHU CpeaHero o0uiero o0pa3oBaHusl.

Yepe3 uCMoNb30BaHUE PA3IMUYHBIX JAaTAaCeTOB M aHAJIU3 JAHHBIX CUHTE3UPYIOTCS 3HAHUS M YMEHHs ydJalluxcs, IOJy4YeHHble MMU Ha ypokax reorpaduu,
(hu3uKH, OMOJIOTHH U IPYTHX.

HeorbemiemMoil 4acThio MPOrpaMMBbl SIBJISIETCS peau3alysl MPOEKTHOro mMeroja oOydeHus. [IporpaMmoii npenycMOTPEHO BBINOJIHEHUE TaKUX MPOEKTOB Kak
«CTaTUCTUYECKUI METOJ aHajlu3a JaHHbIX», «Pa3inyHble BapHaHThl NPOrPaMMHUPOBAHMS LUKIMYECKOro anroputma», «Hauana mporpammupoBanus Ha Pythony.
ITpoekTsl 1O CBOEH IMIAKTUYECKOH CYIIHOCTH HaleJeHbl Ha (OPMUPOBAHUE CIIOCOOHOCTEH, MO3BONIAIOMMX (P(PEKTUBHO ACHCTBOBATH B PEalTbHON >KM3HEHHOH
curyanuu. O0nagast UMH, yJauecss MOT'YT aJallTUPOBATHCS K M3MEHSIOLIMMCS YCIOBUSAM, OPUEHTHPOBATHCS B pa3HOOOPA3HBIX CUTYaIUsIX, pad0TaTh B KOMaH/IE.

[Tpu pabore Hax MPOEKTOM MOSBISIETCS MCKIIOUUTENbHAsT BO3MOKHOCTh (DOPMHUPOBAHUS y YUYAIIMXCSI KOMIETEHTHOCTH pa3pelieHus npobieM (IOCKOIBKY
00s13aTENbHBIM YCIIOBUEM peali3allii METO/Ia MPOEKTOB B MIKOJIE SBISETCS PEUICHHE yJamuMcsi COOCTBEHHBIX MPOOJIeM CpeCTBaMU MPOEKTA), a TaK)KE OCBOCHUE
CTIOCOOOB JIESITETBHOCTH, COCTABIISIONIMX KOMMYHHKATUBHYIO U MHPOPMALMOHHYIO KOMIETEHTHOCTH.

IInanupyemble pe3yJibTaThl 0CBOCHHS Y4eOHOr0 Kypca

@®I'OC ycranaBnuBaeT TpeOOBaHUS K pE3yJabTaTaM OCBOCHHUS OOYUYAIONIMMHUCS OCHOBHOW 0Opa3oBaTEIbHON MPOrpaMMBbl CpeIHEro oOmero oOpa3oBaHHSA:
JMYHOCTHBIM pe3yibTaTaM (Tabauua 1); MmetanpeaMeTHbIM pe3ynbTataM (Tadnuia 2); IpeAMETHBIM pe3ynbTaraM (Tadnuua 3).

Taoauna 1
JIMYHOCTHBIE Pe3yJibTAThI
TpedoBanne ®I'OC Yem gocruraercst
JluuHOCTHBIE  pe3ynbTaThl, OOECIeYuBaIONIUe afanTanuio olywaromierocss K | Pazmensl
W3MEHSIOINUMCS YCIIOBUSIM COLIMATIbHOM Y MTPUPOJTHOM CPEJIbI: «BBeneHne B UICKYCCTBEHHBI HHTEIUICKT,

YMEHHUE PaCMO3HaBaTh KOHKPETHbIE MPUMEPHI MOHATHS 110 XapaKTepHbIM Npu3HakaM, | « OCHOBBI mporpaMMupoBaHus Ha Pythony,

BBITIOJIHATH OIEpallMM B COOTBETCTBUU C ONPEJIETICHUEM U IPOCTENIINMU CBOMCTBaMHU | «AHanu3 AaHHbIX Ha Python», «BBeneHue B mammHHOE 00ydeHHE Ha
MOHATHUS, KOHKPETU3UPOBaTh IMOHATHE NpUMEpPaMH, HCHOJIb30BaTh MOHATHE U ero | Python»

CBOMCTBA MpHM pEHIEHWM 33a7a4, a TaKXKe ONEepUupoBaTb TEPMHHAMH U
IIPEJICTaBICHUSIMHU B 00JIACTH KOHIIETIIUN YCTOHUNBOTO pa3BUTHS

[{eHHOCTH HAy4YHOTO ITO3HAHMS: Paznenst «Ananu3 paHHbix Ha Python», «BBenenme B MammHHOE
OBJIa/ICHUE OCHOBHBIMH HaBBIKAMH HCCIIEI0BATEIBCKON I€ATEIbHOCTH, YCTAaHOBKA Ha | oOyueHue Ha Python»

OCMBICIIEHHE OIbITA, HAOJIOJIEHUH, MOCTYNKOB U CTPEMJIEHHE COBEPIIEHCTBOBATH
NYTH TOCTUKEHUS MHIAMBUAYAIBHOTO U KOJUIEKTUBHOTO OJIarOMOIy4Hus

Taoauma 2
MeTtanpeamMeTHble pe3yJabTaThl

Tpedosanne PI'OC | Yem pocruraercs




VYMeHHne caMOCTOSTEIbHO IIaHUPOBATh NMYTH OOCTHIKCHUA 1LCIW, B TOM YHCIC
aTbTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbosiee YHPEKTUBHBIC CITOCOOBI PEIICHUS
yLIe6HI>IX U IIO3HABATCJIbHBIX 3a1a4.

[IpoekTHbIe 3a1aHus

VMenue orneHUBaThH IIPaBUJIBHOCTH BBIIIOJHCHUSA y‘le6HOI>'I 3aJa4u, COOCTBEHHEIE
BO3MOXXHOCTH €€ PCIICHMUS.

Paznen «Ananu3 nanubix Ha Pythony

Vmenue OIIPEACIIATh IIOHATHA, CO3daBaTb 0606H_[CHI/I$I, YCTaHaBJIMBATb aHAJIOTHU,
KJIaCCI/I(I)I/II_[I/IPOBaTB, YCTaHABJIMBATL HNPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
JIOTUYCCKHUE PacCCyXKIACHUSA, YMO3AKIIIOYCHUSA (I/IH,ZLYKTI/IBHBIG, JACAYKTUBHBIC MW II0
aHaJIOI‘I/II/I) " ACJ1aThb BbIBOJBI.

Paznen «Ananu3 nanubix Ha Pythony

Vmenue co3agaBaTb, IMMPUMCHATE U Hp606pa3OBBIBaTI> 3HaKM U CHMBOIJIbI, MOJCIIU U
CXCMbI U1 pCHICHUA y‘-ICGHbIX 1 IIO3HAaBAaTCJIbHBIX 3aJa4.

Paznen «Ananu3 nanubix Ha Pythony

dopMupoOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B obsactu ucrnonb3oBanus MKT (MKT-
KOMITCTCHIIHH).

Paznen «Ananu3 nanubix Ha Pythony

Taoauna 3
IIpeanMeTHbIE pe3yabTaThI

Tpebosanne PI'OC

Yem gocTuraercs

dopmupoBaHue UHPOPMAIIMOHHON M aIrOPUTMUYECKON KYJIbTYPHI, (POPMUPOBAHUE
MIPEJICTAaBICHUSI O KOMIBIOTEPE KaK YHHUBEPCAJIbHOM YCTPONCTBE 00pabOTKU
uHpOpMallUK, pPa3BUTHE OCHOBHBIX HABBIKOB U YMEHMHA  HCIIOJIb30BaHMS
KOMIIBIOTEPHBIX YCTPOICTB.

Paznennl
«OcHOBBI TporpaMmupoBanus Ha Python»
«AHanu3 na"HbeIX Ha Python»

dopmupoBaHue MPEICTaBICHUS 00 OCHOBHBIX M3y4aeMbIX MOHATUSAX (MH(popmarms,
QITOPUTM, MOJIENTh) U UX CBOMCTBAX.

Paznensr «OcHOBBI TporpammupoBanus Ha Python», «AHanu3 naHHBIX Ha
Python», «BBenenue B mammnaHoe o0yuenue Ha Pythony»

Pa3BuTHe anropuTMHUYECKOrO0 MBINUIEHHS, HEOOXOAUMOro i NpoecCHOHaIbHOU
JeSITeTbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHMH COCTaBUTh U 3alUcaTh
QITOPUTM  JUII  KOHKPETHOTO  MCIOJIHUTENs; (OpMUpOBaHME 3HAHUH 00
AITOPUTMUYECKUX KOHCTPYKIHAX, JIOTHYECKUX 3HAYCHUSAX U ONEPALUsX; 3HAKOMCTBO
C OOHUM M3 S3BIKOB IIPOrPAMMHUPOBAHMS U OCHOBHBIMH aJITOPUTMUYECKUMHU
CTPYKTYpaMu — JIMHEHHOM, YCJIOBHOM M IIMKINYECKOM.

Paznenst «Ananmu3 naHHbIX Ha Python», «OcHOBBI
oOyueHus»

MAalllUHHOTI'O

dopmupoBaHue yMEHUN (popManu3alnuy U CTpYKTypUpOBaHUs HHPOPMAIIUN, YMEHUS
BBIOMpATH crIOCO0 MpeICTaBIeHHs JaHHBIX B COOTBETCTBUU C MTOCTABJICHHON 3a/1auei
(Tabnuupl, cxembl, rpaduKH, AUArpaMMbl) C HCIOJB30BAHUEM COOTBETCTBYIOIIMX
IIPOrPaMMHBIX CPEICTB 00PaOOTKHU TaHHBIX

Paznensr «OcHoBBI porpammupoBanus Ha Pythony, «AHann3 qaHHBIX Ha
Pythony, «BBenenue B mammHHOe 00y4yeHue Ha Pythony

dopMHUpOBaHWE HABBHIKOB W YMEHHI 0O€30MacCHOr0 W IIEIeCO00pa3HOTO IMOBEICHUS
npu paboTe ¢ KOMIOBIOTEPHBIMH MporpaMMaMud W B ceTd HHTepHeT, yMmeHus
co0JII0AaTh HOPMbI HHPOPMAIIMOHHOM STUKU U IpaBa

Paznen «BBeneHne B HICKYCCTBEHHBIA UHTEIUIEKT»

YYEBHO-TEMATHUYECKHWH IUIAH




B paznene npuBoaANTCS BapUaHT TUTAHUPOBAHHS, KOTOPBIM PAaCCYMTaH HA yrITyOJCHHBIH BapHaHT Y4eOHOTO TUIaHa.

[lepBoii NOTTOTHUTENHHOMN HEThI0 U3YYEHUS! PACIIUPEHHOTO Kypca SBISETCS JOCTHKEHHE OOJBITMHCTBOM YYaIlUXCs MOBBIIIEHHOTO (ITPOAYKTUBHOTO) YPOBHS
OCBOCHHMS y4eOHOTO MaTeprasia. Y YeOHUKH Tl YPOBHS 7—9 Ki1acCOB 00€CIeunBaOT HEOOXOIUMBIN JJISI 3TOTO YUE€OHBIN M TUIAKTHUYESCKUI MaTepHal.

BTopoii TONOTHUTENBHOM TENTBI0 H3YYEeHHUsT PACIIUPEHHOTO Kypca SBJSICTCS MOATOTOBKA YYalIMXCsl K OJUMITHAaM, KOHKypcaM B 00JIACTH aHaJIM3a JaHHbBIX H
MAIIMHHOTO O0YYCHUSI.

JlononHuUTENbHOE yueOHOE BpeMs B PACIIMPEHHOM BapHaHTE Kypca B OCHOBHOM OTIAeTCsl MpakTHueckoi padote. [Ipu pacmmpeHHOM BapuaHTe y4eOHOTO
TuTaHa OoJIbIIast YacTh (MM BCE) 3aJJaHHMI MOJKET BBITIOIHATHCS BO BPEMsI YPOKOB T0JT PyKOBOJICTBOM YUHUTEIIS.

Paznuune 6a30BOro ypoBHsI OT YIJIyOJIGHHOTO Kypca IMPOSIBISICTCS B CTEIICHW TJYOMHBI M KayecTBa OCBOCHHS TEOPETHYECKOTO MarepHajia U MOJYyYCHHBIX
MPAKTUYECKUX HABBIKOB.

TemaTHYecKOe NIJIAHUPOBAHHE C ONPeIeIeHHeM OCHOBHBIX BU/IOB Y4eOHOI 1eATeTbHOCTH

Tabauna 4
«MCKyCCTBEHHBIN HHTEJLIEKT»
Ne HaunmeHoBaHMe TeMBbI Kpartkoe cogep:xxanue Buabl yueOHoi 1eTeIbHOCTH
n/n

1. BBenenne 8 U1 u MO

1.1. BBenenne B MammmHAOE 00yUeHUE [Iporno3upoBanue, aHau3, Ananumuueckas. TOUCK OTBETOB HA BOIIPOCHI yUUTEII,
oOyueHue, 1aHHble, IPU3HAKHY, CaMOCTOSITENIbHBINA TTOMCK MHPOPMALIUH TIPH PEILICHUH
AJITOPUTM, HCKYCCTBGHHBIﬁ HUHTCJIJICKT, IIOCTABJICHHBIX 3a1a4.
MaimHHOe oOy4denue, data science. Kommynurxayuonnas: xomanaHast pabota, OTBETHI Ha

BOTIPOCHI YUUTEIISl, HTPOBAsT MPAKTHKA.
Ilpakxmuueckas: ydactue B Urpe, padboTta ¢ UrPOBBIM
TPEHAKEPOM.
Pegnexcusnas: pednaexcust METOIOM «O LUIAI»

1.2 PoJsib HCKYCCTBEHHOTO UHTEIUIEKTA B JKU3HU Otuka U, aTnaHOE IpuMEeHeHne Ananumuyeckas: IOUCK OTBETOB HA BOIPOCHI yUUTEIS,
YEJIOBEKA: ITUKA U PETYIUPOBAHNUE NN, orsercTtBenHocTs MU, CaMOCTOSITEJIbHBIN TOMCK MH(POPMAIIUU TIPU PEIICHUH
perymupoBanue NN. IOCTaBJICHHBIX 3a/a4.

Kommynukayuonnas: xomanHas paboTta, OTBETHI Ha
BOIIPOCHI YUUTEJIS.
IIpakmuueckas: pellleHHE Keiica, y4aCTHE B UTPE.
Peghnexcusnas: oTBeThl Ha KOHTPOJIbHbBIE BOIPOCHI

2.0cHOBBI s13bIKa porpammupoBanns Python

2.1. Anroputmbl 1 ucioaHUTEH. CTIOCOOBI HcnonHuTens, aropuTM. Ananumuyeckas: TOUCK OTBETOB Ha BOMPOCHI yUUTEIIS,




3alucCH aJIrOpuTMOB

Cnoco0bI 3aIUCH AITOPUTMOB:
CJIOBECHBIN, TTIOCTPOYHBIN, OJIOK-CXEeMa,
nporpamma.
JIvHeHbIN, pa3BETBISAIOMIMICA U
UKJIMYECKUI alTOPUTMBI.

CaMOCTOSTEIIbHBIN TOMCK WH(POPMAIIUU MTPH PEIICHUN
IIOCTABJICHHBIX 3a1a4.
Kommynuxayuonnas: paboTta ¢ UTPOBBIM TPEHAKEPOM.
Hpakmuqecm}z: OTBCTHI Ha BOIIPOCHI, PEIICHUE
npeainara€MbaIx 3a,[[aHHI>'I Ha A3BIKC IIPOTpaMMHUPOBAHUA
Python.

Pedghnexcuenas: 3anonnenue aucta pedekcuu

2.2

OO01ue cBeieHUs O SI3bIKE
nporpammupoBanus Python

Ucropus si3p1ka Python,
KOMITWJIMPYEMbIE€ U UHTEPIPETUPYEMBIE
SI3bIKU, JOCTOMHCTBA U HEJOCTATKU
Python.

[loHsATHE NAHHBIX, TUIIBI TaHHBIX:
LeJIble, BEIIECTBEHHbBIE U CTPOKOBBIE.

IlonsiTHE IEpEMEHHOM, pa3HULIA
MEXIy IEePEMEHHON U KOHCTaHTOM.

Ananumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUUTEII,
CaMOCTOSITEIIbHBINA TTOUCK MHPOPMAIIUH TIPH PEIICHUH
IIOCTaBJICHHBIX 3a]1a4.
Kommynurxayuonnas: pabora B KoMaHAax U (W)
VH/IMBUYaJIbHO.
Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, PEIICHUE
npejyiaraeMbIX 3aJIaHUi Ha SI3bIKE TPOrPAMMHPOBAHUS
Python.

Pegnexcusnas: 3anonnenne nucra pediekcun

2.3

Opl" dHH3alus BBOJAA U BbIBOJAA JaHHBIX

Oyukuus print(), mpaBuia ee
ucnoinb3oBanus. OMmuOKU mpu
UCIob30BaHuu PyHKIuM print().
Tuns! ganaeix; int, float, str.
[IpuBeneHne TUIIOB € TOMOIIBIO
COOTBETCTBYIOIIUX QyHKIMH (int(),
float(), str()). ®ynxuus type().
OmnepaTop mpuCBauBaHMUS.
[TpaBuiia UMEHOBAHUSI IEPEMEHHBIX.
®ynkuus input(), mpaBuiia ee
ucnoip3oBanus. Heo6xoaumocTs
MIPUBEICHUS LEIOYNCIEHHBIX JaHHBIX K
TUITy int TIOCJIe BBOJIA

Ananumuueckas: TOUCK OTBETOB Ha BOIIPOCHI yUUTEI,
CaMOCTOSITENIbHBIN IOMCK MHPOPMALIUY NP PEILICHUH
MOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonnas: pabora B KoMaHAax U (M)
WHIUBUAYAJIBHO.
IIpakmuyeckas: OTBETHI HA BOIIPOCHI, PEILICHUE
MpearaéMblX 3aJJaHui Ha A3bIKE IPOrPaMMHUPOBAHUS
Python.

Pedghnexcuenas: 3anonHenue aucta peguekcuu

2.4

AnropurMuyecKkasi KOHCTPYKIUS
«CIIEIOBAaHUE»

Tuns! gansasix B Python,
apu@mMeTHyecKre ornepaTopsl, 1eUCTBUS
C IepeMEeHHBIMU. AJITOPUTM, BUJIbI
JITOPUTMOB, OCOOEHHOCTH JINHEHHOTO

aJIropuTMma, OJI0K-cXeMa.

Ananumuyeckas: TOUCK OTBETOB Ha BOIIPOCHI yUUTEII,
CaMOCTOSITEIILHBIN ITOUCK UH(POPMAITUH TIPU PEIICHUN
MOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonnas: pabora B KoMaHAax U (W)
WHIUBUAYAIBHO.




biiok-cxema TMHEHHOr0 alropuT™Ma.

Ilpakmuueckas: OTBETHI Ha BOIIPOCHI, PEIICHUE
NpeyIaraeMbIX 3aJlaHiil Ha SI3bIKE TPOTPAMMUPOBAHUS
Python.

Pedghnexcuenas: 3anonnenue aucta pedekcuu

Ananumuueckas: TIONCK OTBETOB Ha BOITPOCHI YUUTEIIA,

2.5

[IporpaMMupoBaHue TUHEHHBIX aJITOPUTMOB

biiok-cxema TMHEHHOro airopuT™Ma.
[IporpammupoBaHue JIMHEHHBIX
AJITOPUTMOB, apuPMETHIECKHE
OTIEPATOPHI, IEPEMEHHBIC

CaMOCTOSITEIILHBIN TIOUCK MHPOPMAIIUU TPH PEIICHUH
IIOCTAaBJICHHBIX 3a]1a4.
Kommynuxayuonrnas: padbota B KoMaHIaX U (HJIH)
VHIUBUIYAIIEHO
Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHUE
npeiaraeMbIX 3aJIaHUi Ha SI3BIKE TPOTPAaMMUPOBAHUS
Python.

Pegrexcuenas: 3anonHenue nucta pedaekcuu

Ananumuueckas: TIOUCK OTBETOB Ha BOIIPOCHI YUUTCIIA,

2.6

AnroputMuyecKas KOHCTPYKIUS
«""BETBJICHUE)

PazBeTBistroinuiics aaroputm, OJI0K-
cXeMma BETBJICHHUS, ONIEPaTOPBI
CpaBHEHMSI.
VYcnoBubie onieparopsi if, if-else,
NpaBUJIa 3alMCH YCIOBHBIX
OTIepPaTOpOB.

CaMOCTOSTENILHBII MOUCK HH)OPMALIUY ITPU PEIICHUN
IIOCTABJICHHBIX 3a7a4.
Kommynuxayuonnas: pabora B KoMaHAax U (W)
VHIUBHTyaJIEHO.

Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHUE
MpeuIaraeMbIX 3a/1aHUH Ha S3bIKE MPOTPaMMHUPOBAHUS
Python.

Pedghnexcuenas: 3anonHenue mucta peguekcuu

Ananumuueckas: IOUCK OTBETOB Ha BOIIPOCHI YUUTCIIA,

2.7

[Tonnas hopma BeTBICHUS

biiok-cxema BeTBIEHUA.
[TonHbIM yCIOBHBIN oniepaTop,
MpaBJIa 3alKMCH MOJHOTO YCIOBHOTO
omneparopa

CaMOCTOSITENIbHBIN MOUCK MH(POPMAIIMU IPU PELLICHUN
MOCTaBJICHHBIX 3a/1a4.
Kommynukayuonnas: pabora B KoMaHIax U (W)
WHIUBUAYAJIBHO.
IIpakmuyeckas: OTBETHI HA BOIIPOCHI, pEILICHUE
Mpe/yaraéMblX 3aJJaHuil Ha A3bIKE TPOrPaMMHUPOBAHUS
Python.

Peghnexcuenas: 3anonHenue aucta peguekcuu

2.8

[IporpammupoBaHu€e pa3BETBIAIOIINXCS

[IporpammupoBaHue JIMHEHHBIX

ITOPUTMOB, apu(METHUECKHE

aJTOPUTMOB. Y CJIOBHBIM ONIEPATOP

Ananumuyeckas: NOUCK OTBETOB HA BOIIPOCHI yUHUTEI,
CaMOCTOSITENIbHBIN MOUCK HH(GOPMAIIMU TPU PELICHUN




OIIepaTophbl, IEPEMEHHBIC

MOCTaBJICHHBIX 3a/1a4.
Kommynuxayuonrnas: pabota B KoMaHIaX U (HJIH)
VH/IMBUTYaJIbHO.
Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, pEIICHHE
npeiaraeMbIX 3aJIaHUH Ha SI3BIKE TPOTPAaMMUPOBAHUS
Python.

Pedghnexcuenas: 3anonnenue aucta pedekcuu

2.9

HpOCTHe 1 COCTAaBHBIC YCJIOBHA

PazBeTBistomuiics anroputm, 610K-
CcXeMa BETBIICHHS.
Jlorndeckue oneparopel, COCTaBHbIE
YCIIOBHSL.
VY ci10BHBIN OIlepaTop

Ananumuueckas: TOUCK OTBETOB HA BOIIPOCHI YUUTEII,
CaMOCTOSITEIIbHBINA TTOUCK MHPOPMAIIUH TIPH PEIICHUH
IIOCTaBJICHHBIX 3a]1a4.
Kommynurxayuonnas: pabora B KoMaHAax U (W)
VH/IMBUYaJIbHO.
Ilpakxmuueckas: OTBETHI HA BOIIPOCHI, PEIICHUE
npejJiaraeMbIX 3aJIaHUi Ha SI3bIKE TPOrPAMMHUPOBAHUS
Python.

Pegnexcusnas: 3anonnenne nucra pediekcun

2.10

AnroputMuyecKasi KOHCTPYKIIHS
«11oBTOpeHue». [IporpaMmupoBaHye IUKIOB C
3a/laHHBIM YCIIOBUEM MPOAOKEHNS paboThI

Omneparop while B Python, cunrakcuc
omneparopa while

Ananumuyeckas: TOUCK OTBETOB HA BONIPOCH] yUUTEI,
CaMOCTOSITENIbHBIN IOMCK MHPOPMALIUY NP PEILICHUH
MIOCTABJICHHBIX 3a71a4.
Kommynuxayuonnas: pabora B KoMaHAax U (M)
WH/IWBUYAIIbHO.

IIpakmuyeckas: OTBETHI HA BOIIPOCHI, PEILICHUE
MpeuIaraeMbIX 3a/IaHUH Ha S3bIKE TPOTPAMMHUPOBAHUS
Python.

Pedghnexcuenas: 3anonnenue nucta peiaekcun

211

[IporpamMmmMupoBaHue HUKIIOB C 33/JaHHBIM
YHUCJIOM ITOBTOPEHUI

Omneparop for B Python, ¢pynkmms
range(), cuHTakcuc GpyHKuuu range().

Ananumuyeckas: NOUCK OTBETOB HA BOIIPOCHI yUHUTEI,
CaMOCTOSITENIbHBIN MOUCK HH(GOPMAIIUU IPU PELICHUN
MTOCTABJIEHHBIX 3aJ1ay.
Kommynuxayuonnas: pabora B KoMaHAax v (UIH)
WHIUBUAYAJIBHO.

Ilpakxmuueckas: OTBETHI Ha BOIIPOCHI, pEIICHNE
MpearaéMblX 3aJJaHuil Ha A3bIKE TPOrPaMMHUPOBAHUS
Python.

Pegnexcusnaa: 3anonnenne nucra pegiekcuu




2.12

[IpoekTt «Pa3nuuHble BaprUaHThI
MPOrPaMMHUPOBAHUS LIUKINYECKOTO
aIrOpUTMa

[{ukIu4yecKuit aaropuTm, alilrOPUTM
while, anroputwm for, mpaBuia 3anucu
LUUKINYECKUX anroputMoB B Python

Ananumuyeckas: TOUCK PEUICHUS TIOCTABICHHON 3a1a4H.
Kommynuxayuonrnas: pabota B KoMaHIaX U (HJIH)
VH/IMBUTYaJIbHO.
Ilpakmuyeckas: penieHUE MPOCKTHOM 3a/1auH.
Pegnexcusnas: 3anonmnenne nucra pediekcuu

2.13 [TpoexT «Hauasa nporpaMMupoBaHHsI» Tunsl faHHBIX, IEpEMEHHBIE, Ananumuyeckas: B IpOLECCe CUCTEMATU3aLUU 3HAHUH.
(GyHKLIMH, MaTEMAaTHYECKUE U Kommynukayuonnas: npu pabote B KOMaHAaX.
JIOTMYECKHUE OIepaTOpPbl, BUIbI IIpakmuueckas: B paboTe 110 CO3AAHNIO BU3YaJIbHON KapThl
QJITOPUTMOB, YCIIOBHBIH omneparop, 3HaHUH. Peghrexcusnas: 3an10JHEHUE JUCTa pedIeKCUn
oneparop for, oneparop while.
3.Anaiam3 1aHHbIix Ha Python
3.1 Hayka o manabpIx. CTpyKTYpBI TaHHBIX JlaHHbIe, HayKa O TaHHBIX, OTKPBITHIE Ananumuyeckas: aHaTA3 TPAKTOBOK MOHATHS «HAYKa O
JTAaHHbIE, UICTOYHUKH JTaHHBIX, JTAHHBIX»; TOUCK OTBETOB Ha MPOOJIEMHBIC BOTIPOCHI YUUTEIIS.
CTPYKTYPHI JaHHBIX (CTEK, MacCHB, Kommynukayuonnas: o0Cyx 1eHrue TPAKTOBOK ITOHSITHS
ouepenb, XdUI-Tabauia) «HayKa O TAaHHBIX», OTBETHI Ha BONIPOCHI yUUTEJIS.
Ilpakmuueckaa: pabota B MUKpOTpynIax Ha | sTame ypoka
(BBIIIOJIHEHUE 3a/1aHUS HA ONPOBEP)KEHHUE WIIH (PaKTUUECKOe
HOJTBEPXKIEHUE OIHOTO U3 TE3UCOB); IIOUCK PUMEPOB
CalTOB-MCTOYHUKOB JJAHHBIX; PELICHUE MPOOIEMHBIX
3aJaHuH.
Peghnexcusnas: 3anonnenue aucra peiekcuu B KOHIE YpoKa
3.2 Pa6ota co cnuckamu Python CTpyKTYypBl JaHHBIX, CIUCKH, CIIHCOK, Oxcnepmuas: 00CyXAEHNE TOMAIITHETO 3aJaHUs U ero
AJIEMEHT CIHCKa, UHJIEKC, OLICHKA.
OTpHIIATENIbHAS HHCKCAIUS Ananumuyeckas: aHanu3 MPoOIEMHON CUTyalluu 00
OpraHu3aIy XpaHEHHS JaHHBIX (Ha IpUMepax); HallMCaHue
Kojia (Tam 2 ypoka).
Ipakxmuueckas: penieane MpoOJIEMHBIX 3a1aHUH,
npakTrueckas padota (9tar 3 ypoka).
KommyHnurxayuonnas: OTBETHI Ha BOIIPOCHI YUUTES, YIaCTHE
B TPYIIIIOBOM OOCYKJICHHH TIPH BBITOJHEHUH 3aaHUH.
Pegrexcuenas: 3anomHeHne IMcTa pedIIeKCuu B KOHIIE ypoKa
3.3 bubnuoreku Python. bubnuoreka Pandas [Touck, ouncTka, mpeodpazoBaHue, Ananumuueckas: TIOUCK OTBETOB Ha NMPOOJIEMHBIE BOIIPOCHI

OpraHu3aiys ¥ cOop JaHHBIX,
OubnMoTeKa s3bIKa
MIPOrpaMMHUPOBaHHUS, OMOTUOTEKH

(HampuMep, IPOBECTU aHAJIOTHIO OMOIMOTEKH SI3bIKA
IPOrpaMMUPOBaHUS ¢ OOBIYHON OUOINOTEKOIT), COCTaBIECHHE
TUTaHA IEHCTBUMA 110 U3YYEHUIO U aHAINU3Y JTAaHHBIX.




3.4

Python, 6ubnuoTexa Pandas, ummopt
O6ubIMoTEK

Ilpaxmuueckas: BbIIIOIHEHHUE MTPAKTUYECKON PaOOTHI.
Kommynuxayuonnas: oTBETHI Ha BOIIPOCHI YUUTENS, y4acTHE
B IPYNIIOBOM OOCYKICHHUH BBITOJHEHHOTO JOMAIITHETO
3aJlaHus U B MIPOLIECCE BBHIMTOJIHEHUS 3aJaHU.
Peghnexcusnas: 3anonnenue nucta pedaekcuu B KOHIIE YpoKa

3.5

Crpyktypsl nanubix B Pandas

Crpykrypa nannbix Dataframe

[Touck, ouncTka, mpeoOpa3oBaHue,
opraHusanus u cOop JaHHBIX,
CTPYKTYphI JaHHbIX B Pandas,

CTPYKTYpa JaHHBIX Series

AHanumuyeckas: aHaIU3 BBITIOJIHEHHBIX JIOMAITHUX 3aJaHUM,
BBITIOJIHCHUE 3aJJaHUH IO CTAaHILIHUSIM.
Ilpakmuueckas: BHIIOTHEHUE 3a/IaHUM 110 CTAHIUSM,
BBITIOJTHEHUE TECTA.
Kommynuxayuonnas: oTBETHI Ha BOIIPOCHI YUUTENS, y4acTHE
B TPYIIIOBOM OOCYKICHHH IPU BBIMTOJIHCHUH 3aJaHHM.
Peghnexcusnas: 3anonnenue nucra peIiekcuu B KOHIE YpoKa

3.6

Crpykrypa nanseix DataFrame,
CJIOBapb, CIIUCOK, pyHKuus read_csv,
meronsl head u tail

Oxcnepmmuas. OUCK U 00CYXACHHUE OIUOOK MO pe3yabTaTam
BBITIOJTHEHHU S 3a/1aHUN
Ananumuyeckas: aHaNu3 BBIOJIHEHHBIX TPAKTHUYECKUX
3aJlaHu#, MIOUCK OIMNOOK U UX 0OOCHOBAHUE, aHATH3
¢dbparmenTa koaa (3amanue 4).
Ilpaxmuueckas: BHIIOTHEHNE 3a/IaHUN HA CO3/IaHUE O0OBEKTA
DataFrame u3 cioBaps u u3 cnrcka cnuckos (1 sTan ypoka),
BBHITIOJTHEHHE 33/1aHUI HA CYUTHIBAHNE U BBOJI JJAaHHBIX,
aHau3 Koja v T.7. (2 u 3 sTambl ypoKa).
Kommynurxayuonnas: oTBETHl Ha BOIIPOCHI YUUTENS, y4acTHE
BO ()pOHTAIBHOM Oeceie U IPYNIOBOM OOCYXACHUH MPU
BBINOJHEHUH 3a/IaHUM.
Peghnexcuenas: 3anonHenue aucTa peuieKCHu B KOHIIE ypoKa

ba3oBble onepannu ¢ HabopaMu JaHHBIX

WNudopmanus o naHHbIX, MeToAbl info u
describe, uncioBble U KaTeropuaibHbIE
NPU3HAKH, arperupyromue QyHKIuH:
value_counts, unique, nunique, groupby
MeTo 1l min(), max() u mean(),
00beaMHEHNE TAOIHUIL C TIOMOIIBIO
MeTo/a merge, mapameTpsl on U how

Ananumuyeckas: TIpU BHIIOTHEHNHN PAKTHIECKOTO 33 JaHHS

Ha YTEHUE JIaHHBIX U3 TabIuIbl HHGOpMaLuu 00 UTPOKaX

(GyTOONBHBIX KITYOOB, B TOM YHCIIE C IPUMEHEHUEM METO.T
describe(); mpu BBIMOJIHEHUH 3aJaHKsI HA UCCIIEIOBAHNE

arperupyomux QyHKIHM.

Ipakmuyeckas: IpU BHITIOJTHEHNH 33/1aHUH, B TOM YHCIIE

CaMOCTOSITENIbHBIX U UCCIIEI0BATEIbCKUX MPAKTUIECKUX
pabor.
Kommynurxayuonnas: yaactue Bo QpoHTaIBHOM Oecene 1o

06cy)KI[eHI/IIO JAOMAIIHETO 3aJaHUA (MO,Z[GJIB YpoKa —




«IEePEeBEPHYTOE O0yUCHHUE).
Pegrexcuenas: 3anomHeHne JIMCTa pedIISKCU B KOHIIE YpOKa

MeTtons! info, describe, min, max,
mean, ycjaoBHs (PHIbTpAIMK JaHHBIX,
CTaTHCTHKA 10 KaTerOprUaIbHBIM
napaMerpam, GUIbTPALKs JaHHBIX,
CTATUCTUYCCKHE METO/IbI

Ananumuyeckas: IpU BBHIIIOJIHEHUH 3aJaHUM TPAKTUYECKON
paboThl HA MPUMEHEHUE CTATUCTUYECKUX METOJIOB, a TAKXKe
IIPU COCTABJICHUU 3aJ]aHMsI Ha CIIOXKHbBIE YCIOBHS (PUIIbTpALIUU
JAHHBIX U CTATUCTUYECKUX METO/IOB.
IIpakxmuuyeckas: Tpy BBITIOJIHEHUY 3aJaHUH.
Kommynuxayuonnas: yaactue Bo ppoHTAIEHOM 00CYXKIEHUN
MPOOJIEMHBIX CUTYallMi, OTBETHI HA BOMPOCHI, 00CYXICHUE B

rpymnmnax.
Pecghnexcusnas: 3anonnenue nucta pediekCu B KOHIIE ypoKa

Busyanu3zaius 1aHHBIX, IPEUMYIIIECTBA
JrarpaMM u rpa)uKkoB; BUJIbI
nmuarpamm; oubnumoreku Pandas,
Matplotlib, Seaborn; mocrpoenue
rpadMKOB U AUArPAMM C TTIOMOIIBIO
3THX OMOIMOTEK, MeTOIBI plot, hist,
scatter, joinplot, pairplot, countplot

Ananumuueckas: Ipy BBIIEICHUH IPEUMYIIECTB
BU3YyaJIM3allMU JaHHBIX OO0 UX TaOJIUIHOTO MMpEaACTaBJICHHA.
Ilpakxmuueckas: TpyU BBITIOJHEHUH MPAKTUYECKUX 33]IaHUH B
MaJIbIX FpyMax; NPy BHIIOJHEHUH IPAKTUYECKOU pabOThI.
Kommynukayuonnas: OTBETbI Ha BOIPOCHI YIUTEIIS,
(bpoHTaTBHOE 00CYXICHHE U 00CY)KICHHE B MAJIBIX TPYIIIAX.
Pegnexcusnas: 3anonnenne nucta peduiekCuy B KOHIE ypOKa

OCHOBHBIE ITOHATHUS TEMBI «AHAIN3
naHHbIX Ha Python»

AHanumuueckas: NPY BHIMOJHEHUH 33JIaHUH IO
UCCIIETOBAHMIO JaTaceTa o GyTOoImcTax, MOUCK
CTaTUCTUYECKUX XAPAKTEPUCTUK OTJIEIbHBIX IEPEMEHHBIX U
UX B3aUMOCBSI3€1, TOCTPOEHUE BU3yaTIU3allNH JTAHHBIX.
Ilpakmuueckas: py BBIIOJIHEHUH MTPOEKTA.
Kommynuxamusnas: npu o0CyXA€HUH JOMAIITHETO 3aaHMUS,
NP BBIMOJHEHUH MTPOEKTA B MaJbIX Tpynmnax
Peghnexcusnas: 3anonnenue nucra pedaeKCun B KOHIE YpOKa

OCHOBHBIE IOHATHUSA TEMBI «AHAIIN3
naHHbIX Ha Python»

Ananumuyeckas: IPYU MOCTPOCHUH BU3YaIbHOU KapPTHI
3HaAHUN MOJYJISL.
IIpaxmuueckas: IPY BBIIIOJIHEHUH TECTA IO Pa3eIly.
Pegrexcuenas: 3an10JHEHNE JINCTA PEPICKCUH B KOHIIE ypOKa

4.BBenenne B MamimHHOe 00y4enue Ha Python

3.7 OmnucarenpHas CTaTUCTHKA

3.8 Busyanuzanus ganHBIX

3.9 [IpoekTt «MccnenoBanue nanHbix». Yactp 1
3.10 [Tpoekt «MccnenoBanue qaHHBIXY. YacTh 2
3.11 [Ipoekt «Python ans Data Science»
41 [TonsiTve U BUBI MAIIMHHOTO O0YYEHUS

HcKycCTBEHHBIN MHTEIJIEKT, MOIXO0/,
OCHOBAHHBIN Ha MpaBUJIaX, MAIIUHHOE

Ananumuyeckas: TIpU CPAaBHUTEITHPHOM aHAIN3€ TTOIXO/I0B!
0o0y4eHHE C YIUTEIIEM U 00yueHHe 0e3 YUHUTEs; MPU OTBETaxX




oOydenue, uctopus pazputus U B
urpax, cepsl IPUMEHEHNS MAILIMHHOTO
00ydeHusT; 00yUeHHUE C yUUTeIIEM,
o0ydeHue 6e3 yuurens, 3a1ada
perpeccui, 3aj1a4ya Kjiaccu(uKaluu,
3aja4a KJlacTepu3alnuu, 0T00p AaHHbBIX
JUTSL MOZIETT MAIIMHHOTO O0YYEeHUS

Ha BOIIPOCHI U (PPOHTAIILHOM OOCYX IACHUH BOTIPOCOB TIO
Mpe3eHTAINH.
Ilpakxmuueckas: Tpyu BBITIOJTHEHUH 3aJJaHUN MPAKTUYECKOM
paboTHI.
Kommynuxayuonnas: oTBETHI Ha BOIIPOCHI YUUTENS, y4acTHE
BO (PpOHTAILHOM OOCYXJACHUU MTPH BBITTOJHEHUH 3a/1aHUH.
Peghnexcusnas: 3anonnenue nucta peaeKkCuu B KOHIIE YpoKa

4.2

Ananu3 u BU3yanuzanus JaHHbeix Ha Python
(noBTOpEHUKE)

MarmHHOe 00y4YEHHE C yUUTENEM,
MalMHHOE 00y4yeHue 0e3 yuurers,
3aJaua perpeccuu, 3aaada
Kiaccu(ukanum, 3agada
KIactepusanuu; oubmuoreku Pandas u
Matplotlib, ureHue TaOIMYHBIX JAHHBIX,
CTaTUCTHYECKHUE MTOKA3ATEIH,
MOCTPOCHHE AUArPaMM

Ananumuyeckas: Ipu MOUCKE OTBETOB Ha BOIIPOCHI B X0J1€
00CYX/IeHUS BBIIIOJTHEHHOTO JIOMAIIIHET0 33/1aHusl, IPH
BBIIIOJTHEHUH 3a/1aHUM IPAKTUYECKOM paOOTHI.
IIpaxmuueckas: npu 00CYXI€HUU BBIIIOJIHEHHOIO
JIOMAIIHETO 3aJjaHust; pu (POHTAIILHOM OTpoce u becene,
IIPY BBITTOJTHEHUHN 33JJaHUH TPAKTUIECKOH paboTHI.
Kommynuxayuonnas: oTBETbHI Ha BOIIPOCHI YUUTENS, y4acTHE
BO (ppOHTAIEHOM OOCYXICHUU TPH BBHITIOTHEHUH 3a/1aHUI.
Peghnexcusnas: 3anonnenue nucra peuiekCuu B KOHIE YpoKa

4.3

bubnunorexku MalMHHOTO O0yUYEHUS

MamuHHOe 00y4YeHHe ¢ yYuTeleM U
0e3 y4uTens, ero npeuMyIiecTna,
MOCTaHOBKA IEJIH U 3a]1a4, aHAIIU3

JAaHHBIX, 00y4JaroIIas U TPEHUPOBOYHAS
BBIOOPKH, 3a/aua perpeccuu, 3aaada
KiaccupuKaluu, TeCTOBask U
TPEHUPOBOYHAs BBIOOPKA,
nepeoOydeHue, He1000yUeHueE,
ONTUMAJIbHAS MOJIEIIb, KpOCC-
Banuanus; ouonunoreka Sklearn, sTamsl
MIOCTPOEHHUS MOJIETTN MAILIUHHOTO
oOyuenus Ha Python

Ananumuyeckas: OTBETHl Ha BOIIPOCHI (aHATIN3 BOMPOCOB U
MIOMCK OTBETOB) ()POHTAIILHOM Oecebl; aHaIu3 rpauKoB
MoJIeei MallTMHHOTO 00y4eHHUs MIPH BBITTOJHEHUH 3aJaHUS
«IIpobnembl B 00y4eHUN MOAEITIN.
IIpakmuyeckas: TIOUCK OTBETOB Ha BONPOCH! (PPOHTATBHOM
Oecezibl M BOMPOCHI YUUTEINS B XO/I€ YPOKA.
Kommynukayuonnas: yaactie Bo ppoHTaNBHOM Oecesie mo
MaTepHalaM MpeIbIIyIero YpoKa; y4acTiue B 00CyKIeHU!
MIPH BBHITIOJIHEHUH 33JJaHHUSI B MUKPOTPYIITIE 110 aHATH3Y
rpad¥KOB MalTMHHOTO O0y4EHUS.
Pegrexcuenasn: 3anonHeHne IUcTa pedIeKCu B KOHIIE ypoKa

4.4

JIunelinas perpeccus

[TonsiTHE TMHENHOW perpeccuy,
neneBast QyHKLUs, TUHEHHOE
ypaBHEHHE, TOMOCKEAACTUIHOCTh
JTAHHBIX; CO3JIaHHE MOJIENIN JINHEHHOM
perpeccun Ha Python ¢ momorsio
oubnmorek Pandas, NumPy u Sklearn

Ananumuyeckasn: ananu3 pabOTHI MOJEH JTHHEHHON
perpeccuu (mo60p KO3PPHUIMEHTOB JTMHEHHOTO YPaBHEHUS C
HECKOJIbKUMHU NepEMEHHBIMH ); aHATIU3 3a]1ad,
IPEJCTAaBICHHBIX YUUTEIEM, BBIOOD U3 HUX 33]a4 PErPECCUH;
3aJjaHKe Ha aHaIN3 rpa)uKoB U BEIOOP U3 HUX TOTO, KOTOPBIH
COOTBETCTBYET MOJEIH JIMHEHHOM perpeccuu; aHainus3
TOUYEUHBIX Tpadukjd u BEIOOP cpeau HUX HAaOOpa JAHHBIX,
MOIXOASAIIMX IS pelleHHs 3a/1auu JIMHEHHOH perpeccuy;
CO3JIaHME MOJIENIM MalIMHHOTO 00y4yeHus Ha Python.




Ilpakmuueckas: peneHue 3aaad (U3 MpeICTaBICHHBIX
yYHTENIeM 33/1a4) Ha BIOOp Habopa MaHHBIX (10 Tpadukam),
MOJIXOSIINX I PEUICHUs 3a]]a4i JTJUHEUHOW pEerpeccun;
CO3JIaHUE MOJIETTH MalTMHHOTO 00y4eHus Ha Python: monens
MpeACKa3aHus IIeH Ha KBapTUPBI B 3aBUCUMOCTH OT
Pa3IMYHBIX TTAPaMETPOB.
Kommynuxayuonnas: yaactie Bo ppoHTaIbHOM 00CYKICHUN
OCHOBHBIX BOIIPOCOB TEMbI — JIMHEHHAS QYHKIIUS U
JUHEWHOE YpaBHEHUE, KOTOPbIE YK€ U3ydaluCh B Kypce
MaTeMaTHKH; 00CYKICHHE 3a/1a4 10 TpaduKam.
Pecghnexcusnas: 3anomaeHune mucta peieKCUN B KOHIIE ypoKa

4.5

Henunerinrie 3aBUCUMOCTH

Cosznanue, 00y4eHHE U OlIEHKA MOJICTTH
JMHEWMHOUN perpeccuu, BU3yaIn3alus
nanHbiX Ha Python; HenmuHeiiHbIe
¢ynkuuu, rpadpukn QyHKINN;
MOJIMHOMHAJIbHOE IIpeo0pa3oBaHue
JMHENHON perpeccuun

Ananumuueckas: co3JaHue MOJEIN JINHEHHON perpeccuu Ha
OCHOBAHMU TPOCTOH TaOIHIIBI C JAHHBIMHU O 3apIlIaTax
COTPYJIHUKOB, HAXOASILUXCSI HA Pa3HBIX JIOJKHOCTSX;

HalKMCaHUE KOJA.

IIpakmuueckaa: pelieHue 3a/1a4 Ha CO3aHNue MOJEIN
JMHEWHOW pPerpeccuu, OTBEThl Ha BOIPOCHI yUUTEs
(moBTOpEHME MaTepHasa MaTeMaTUKN ); BHIIIOJIHEHUE 3a/1aHUS
Ha MOJINHOMUAJIBHYIO PErPeCcCUI0, HallMCaHUe KO/a /Iy
IpECKa3aHMsl 3HAYE€HUSI HOBON MOJIENBIO U IIOCTPOCHHE
rpadMKOB UCXOAHBIX JAHHBIX U MOJEIH.
Kommynukayuonnas: yaactie Bo ppOHTaIbHOM
00CYXJIeHUH, OTBEThI HA BOIIPOCH! YUUTEIISL.
Peghnexcusnas: 3anonnenue nucra peuiekCuu B KOHIE ypoKa

4.6

Knaccudukanus. Jloructuyeckas perpeccus

Knaccudukanms, moructuueckast
perpeccusi, TMHENHBIN KJ1acCuPUKaTOp,
TUIEPIIIOCKOCTh, OMHApHas
KJ1accupUKalus, MyJIbTUKIACCOBAs
KJaccupuKalus; TMHeHHOe ypaBHEHHE,
KO2(pPUITMEHTHI TMHEWHOTO YpaBHEHUS,
pacnoaokeHnue TOYKH OTHOCUTEIHHO
MPSIMOM, OTCTYII 00BEKTA; CO3/JaHHe,
o0OyudeHune 1 OlleHKa MOJICIH
JIOTUCTUYECKOH perpeccuu

Ananumuyeckas: TIOUCK OTBETOB Ha MPOOJIIEMHBIE BOIIPOCH U
peleHne 3aa4d Ha dTarne 2 ypoka.
Ilpakmuueckas: OTBETHI Ha BOIPOCHI, TOJI00P TPUMEPOB
3a/1a4 KJ1accu(hUKAIMK, OTBETHI Ha MPOOJIEMHBIC BOTIPOCHI TIPH
00BSICHEHUW HOBOTO MaTepHasia; pelieHue 3a1a4 Ha
3aKperuIeHue HOBOTO MaTepuaia Mo TeMe; y4acTHe BO
(dbpoHTANBHOMN paboTe Ha ATare 3 ypoka.
KommyHnuxayuonnas.: yaactue B 0OCYKICHUH TECTa U
OCHOBHBIX TTOHSITUI TEMBI; OTBETHI Ha BOIIPOCHI YUHUTETIS.
Pecghnexcusnasn: 3anonnenune nucta peieKCUN B KOHIIE YPOKa

4.7

KHaCCI/I(I)I/IKaL[I/IH. Jloructuueckas perpeccus

Marpuna ommbok, MEeTpUKH KadecTBa
JIOTUCTUYECKON PETPECCUU, MOJIEIIb
JIOTHCTUYECKOM perpeccun Ha Python

Ananumuyecxas: TOUCK OTBETOB Ha BOIIPOCHI YUUTCIIA ITPU
OGCY)KI[CHI/II/I MCTPUK Ka4CCTBa JIOTUCTUYECKOM perpeccun;
CaMOCTOATCIIBHOC COCTAaBJICHUEC MOACIIN JIOTUCTUYECKOM




perpeccu ISl MpeacKa3aHusi BEPOATHOCTH B Omrpkaiimue 10
JIET UIIEMUYECKON O0JIe3HU ceplia Mo pa3IudHbIM
MpU3HAKaM.

IIpaxmuueckas: OTBETHI Ha BOIIPOCHI YUUTEJIS;
CaMOCTOSITENIbHOE COCTABJICHHUE MOJICIH JIOTUCTUUECKOMN
perpeccuu Juis npeacka3aHus BepoATHOCTH B Onmxkaiimue 10
JIET UIIEMUYECKON O0JIe3HU ceplia M0 pa3IudHbIM
pHU3HAKaM.

KommyHnukayuonnas: yaactie Bo ppOHTAIBHOM
00CYKJICHUM METPUK Ka4yeCTBa JIOTUCTUIECCKON PEeTrpeccuu;
Peghnexcusnas: 3anonnenue aucra pedIiekcuu B KOHIE YpoKa

4.8

HepeBbs pemenuii. Yacts 1

JlepeBo peleHuil, 3JIEMEHTHI IEPEBHEB
(xopeHb, IUCThS), [N1yOUHA JepeBa,
YKaJHbIN allrOpUTM, aTpUOyT
pa3buenus; SHTpons, hopmyrna
[IlennoHa, BEPOSITHOCTh, KPUTEPUIA
JKuHU

Ananumuyeckas: TIOUCK OTBETOB Ha BOIPOCH! YUUTEIS IIPH
00CYXJIEHUM METPUK KauyeCTBa JIOTUCTHYECKONW PETPECCHH;
CaMOCTOSITENIbHOE COCTABJIICHUE MOJICIH JIOTHCTUIECKOM
perpeccu ISl peacKa3anusi BEpOATHOCTH B Omkaiimue 10
JIeT UIIEMUYECKOM 00JIe3HH cepiia 10 pa3IuyHbIM
IPU3HAKAM.

IIpakmuueckas: OTBETHI Ha BOIPOCHI yUUTEIIS;
CaMOCTOSITEJIbHOE COCTaBJIEHUE MOJIEIH JIOTMCTUYECKOI
perpeccuu i npeacKa3aHus BEpOATHOCTH B Ommxaiine 10
JIeT UIIEMUYECKOH 00JIe3HH cep/ilia 1o pa3IuyHbIM
NpU3HAKaM
Kommynukayuonnas: ydactue Bo ppOHTAIBHOM 00CYKICHUN
METPHUK KayeCTBa JIOTUCTUYECKON PErpeccuu;
Peghnexcusnas: 3anonnenue aucra peiekcuu B KOHIE YpoKa

4.9

HepeBws pemennii. YacTs 2

Ananumuyeckas: cOCTaBJIEHUE AITOPUTMA MPUHATHUS
pelieHuii (Ha MpuMepe Urphl); aHAINU3 Y4eOHbIX TPUMEPOB
JIepEBA PEIICHUM.

Ilpakmuueckas: ydacTie B UTPE Ha aHAJIU3 aJrOpUTMa
MPUHSTHS PEIIEHUH C IIOMOIIBIO IEPEBHEB, UCCIIEI0BAHUE
KputepueB 3 HEeKTUBHOCTH pa3OneHus Ha MpUMeEpax.
Kommynurxayuonnas: odcyxieHue npy BbIIOIHEHUH 3a/laHUN
B MUKPOTPYIIIIE; OTBETHI HA BOIIPOCHI YUUTENSL. Y YacTHE BO
(bpOoHTATBHOM OOCYKIACHHH.

Peghnexcusnas: 3anonnenue aucra peguiekcuu B KOHIE ypoKa

4.10

HpOGKT «Pemenue 3amaun Knaccmbnxaunn»

MarmuHHOe 00y4YeHue ¢ yuuTenem,
3aaya KI1acCu(UKaIK, METPUKU

Aunanumuuecxas: BBIGOp MCTOOB PCHICHUA 3a1a1H.
Hpakmulteacaﬂ: BBITTIOJIHCHHUC NPAKTUYCCKOTO 3aJaHUs 110




OIICHKH Ka4yeCTBa KJIACCU(PUKALINN; CO3IaHHMIO MOJICITA MAIlTMHHOTO 00 ydeHUs
3Tanbl Pa3pabOTKH MOJICIIA MAITMHHOTO Pecghnexcuenas: B Xxo1e oABEICHUS UTOTOB CO3JIaHUS H
oOy4eHus1, aHAIM3 JaHHBIX, CO3AHHUE U 00yuenust mogenu MO.

o0yJeHue MoJIenu,
orieHKa 3(hPEeKTUBHOCTH PAOOTHI
MOJIETU

Pasnen 1. BBeieHne B HCKYCCTBEHHbIH HHTEJLIEKT (2 4)
Yyamuecs T0JDKHBI 3HATh MOHATHE HH(DOPMAIIHH, PA3IHIUE MEKIY TOHITHIMH «AHPOPMAIUL», «TaHHBICH.
VYyamuecs 10JKHbI yMETB:
® [IPUBOJUTH MPUMEPHI HHPOPMAITMOHHBIX MTPOIIECCOB B MPUPOJIE, OOIIECTBE, TEXHUUYESCKUX CHCTEMAX;
® CTPYKTYypHUpPOBATh HH(POPMAIIHIO, BHIJICISATH OCHOBHBIC MTOHATHS U B3aUMOCBS3U MEXIY HUMU.
Pa3nea 2. OcHoBbl nporpammupoBanns Ha Python (12 u)
VYyamuecs H10JKHbBI 3HATh:
® T[IOHATUS «AJITOPUTM», KHUCIOJHUTEIbY, «CUCTEMa KOMaH I UCTIOJTHUTEIS,;
® OCHOBHBIE aITOPUTMUYECKUE CTPYKTYPHI: CIeI0BaHUE, BETBICHUE, [IUKIT,
® peanu3alli0 OCHOBHBIX aJITOPUTMUYECKUX CTPYKTYP B BHIOPAHHOM SI3BIKE MPOTPAMMHPOBAHUS.
VYyamuecs 1071KHbI yMETh:
® COCTaBIISITh AITOPUTMBI I PEIICHUSI IPOCTHIX 33/1a4 B CIIOBECHOU (hopMe, Ha allTOPUTMHUECKOM SI3bIKE M Ha BHIOPAHHOM S3BIKE IPOTPAMMUPOBAHUS;
® BBINOJIHATH TPACCUPOBKY AJITOPUTMA;
® [IPOrpaMMHUPOBATH HECIOXKHbBIE JIMHEWHBIE, PA3BETBISIONINECS U IUKINYECKHE alTOPUTMBI Ha BHIOPAHHOM SI3BIKE MPOTPAaMMHUPOBAHUS.
Pasznen 3. Ananus nanubix Ha Python (8 1)
VYyamuecs 1071KHbI 3HATh:
® TIOHATHS «MOJIENbY, «MH(OPMAIIMOHHAS MOJIENbY, «MaTeMaTUYECKask MOJIENbY, «IaHHbIE», «O0JbIINE TaHHBIE», «CTATUCTHKAY, «OMUCATEIbHAS CTATUCTHKAY,
® HTarnbl pa3pabOTKH U UCCIETOBAHMS KOMITBIOTEPHOM MaTeMaTH4YeCKONH MOJICITH.
VYyamuecs 1071KHBI yMETh:
® peaJM30BbIBATH BHIYMCIICHUS ONMMCATEIbHON CTAaTUCTUKH,
® CTPOUTH U HCCIIEIOBATH MPOCThIE KOMITbIOTEPHBIE HHPOPMAIIMOHHBIE MOJIEIH.
Pa3nen 4. Beenenue B MammHHoe o0yueHue Ha Python (8 u)
VYyamuecs IO KHBI 3HATH:
® Kiaccu(UKaIM0 METO0B MAIIMHHOTO 00yUYEHUS;
® OCHOBHBIE AITOPUTMBI OOYICHHS C YIUTEIIEM.
VYyamuecs 10TKHBI YMETh:
® Co37aBaTh PErPECCUOHHBIE MOJIEIH;
® BBINOJHATH TPOTHO3UPOBAHUE.
Conep:kanue Kypca




B aTom paznene cogepKuTcs TeMaTUYECKOe IMIIAHUPOBAaHUE U NIEPEeUYeHb TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTPaMMbl (UTOTOB U3yUEHUS OTENIbHBIX TEM),
paccYrTaHHBIC HAa PaCIIMPECHHBIA yUeOHBIH TUIaH.

[lepBoii AOMOJHUTENBHOMN 1ENbI0 U3YYEHHs PACIIUPEHHOIO Kypca SIBISETCS TOCTUXKEHUE OOJIbIIMHCTBOM YYAIIMXCS MOBBIIIEHHOTO (MMPOIYKTUBHOTO) YPOBHS
OCBOEHUS yueOHOro MaTepuaia. Y4eOHUKH ypoBHS A 7—9 KiaccoB o0ecneunBaroT HEOOXOAUMBIH JIJIs1 3TOTO Y4eOHBIN U JUAaKTUUECKUNA MaTepual.

Bropoit 1onoaHUTEeNbHOM 1EeNbl0 U3yYeHHs PacIIMPEeHHOr0 Kypca sIBJIsIeTCS MOATOTOBKA yJallluXcsl K OJMMIIMAlaM, KOHKypcaM B 00JIacTH aHalln3a JaHHBIX U
MalIMHHOTO 00yUYEeHUSI.

JlononHuTeNbHOE y4eOHOE BpeMsi B PacUIMPEHHOM BapuaHTEe Kypca B OCHOBHOM OTJaeTcs IMpakTHueckod padore. Ilpu pacuimpeHHOM BapuaHTe y4yeOHOIO
iaHa Oonblas 4acTh (WM BCE) 3aJaHHl MOXKET BBINOJHATHCS BO BpeMs YPOKOB IOJI PYKOBOJACTBOM yuuTensd. Ha ycMoTpeHue ydutesns KOJIMYECTBO 4YacoB,
OTBEJICHHBIX HAa OCBOCHHE OTIEIBbHBIX TEM M MPOBEJICHHE IMPOCKTHBIX 3aHATUNA, MOXET OBITh YBEIWYEHO B 3aBUCHMOCTH OT BO3MOXKHOCTEH U HHTEPECOB
oOy4Jaronmxcs.

Pa3znuumne 0a30BOro ypoBHsSI OT YINIYyOJIGHHOTO Kypca IpOSIBISIETCS B CTENEHHM IIYOMHBI M KAaueCTBa OCBOCHMS TEOPETHUYECKOro MaTepHala M MOJTYYeHHBIX
MPAKTUYECKUX HABBIKOB.

TEMATHYECKOE INTAHUPOBAHHUE

Tadauua 5
Yruy0JieHHbI BADHAHT Y4eOHOr0 MJaHa

No Tema KoaunuyecTBO 4acoB

Beenenue B I/ICKyCCTBeHHbIﬁ HHTEC/UICKT

1 BBeneHue B UCKYCCTBEHHBI UHTEIUIEKT 1

2 Ponb HCKYCCTBCHHOI'O MHTCJIJICKTA B JKU3HU YCIIOBCKA: OTUKA U PETYJIMPOBAHUU

Hroro o pasneny

OcHoBbl nporpammupoBanus Ha Python

AJ'IFOpI/ITMLI u ucnosHuTeln. CIocoObl 3aIUCcH AJITOPUTMOB

OOu1ue cBeeHus 0 A3bIKe MporpammupoBanus Python

OpFaHI/I3aIII/I$I BBOJa U BBIBOJA JaHHBIX

AJITOpI/ITMI/I‘{eCKaSI KOHCTPYKIHSA «CJICIOBAHUCH

[IporpamMmmupoBaHue TMHENHBIX aJITOPUTMOB

o|No|o| | w
R

Anr OPUTMHYCCKAA KOHCTPYKIHA «BECTBJICHUC

9 ITonnast popma BeTBIECHUS 1

10 IIporpammupoBaHue pa3BETBISIFONINXCS AITOPUTMOB. Y CJIOBHBIA OIIEpaTop 1

11 [IpocThie U cocTaBHBIC YCIOBUS 1




12 AnropurMudeckas KOHCTPYKLUS «[IOBTOpeHue». [IporpaMmupoBaHue IIUKIOB C 33JaHHBIM YCJIOBUEM IPOJOKEHUS 1
paboThI
13 IIporpammupoBaHue HUKIIOB C 33JaHHBIM YK CJIOM ITIOBTOPEHUM 1
14 IIpoexT «Pa3nuyHble BApUAHTHI IPOIrPAMMUPOBAHKS LIMKINYECKOTO AJITOPUTMAa 1
15 ITpoext «Hauana nporpaMMupoBaHus» 1
HToro no pasneny 13
AHajm3 naHHbIX HA Python
16 Hayxa o nanubix. CTpyKTyphl JaHHBIX 1
17 Pabora co cnuckamu Python 1
18 bubmmorexku Python. bubmmoreka Pandas 1
19 CrpykTypsl nanHbIX B Pandas 1
20 Crpykrypa nanneix Dataframe 1
21 bazoBsie oneparuu ¢ HabopamMu JaHHBIX 1
22 OnucarenpHas CTaTUCTUKA 1
23 Busyanu3zaius 1aHHBIX 1
24 [Ipoext «MccnenoBanue qaHHbIX». YacTs 1 1
25 [Ipoext «MccnenoBanue qaHHbIX». YacTs 2 1
26 [Tpoekt «Python nns Data Science» (O6o0uieHre u cucteMaTu3alysi OCHOBHBIX MIOHSATHI TEMBI) 1
Hroro nmo pazaeay 11
Beenenne B MammuHoe o0yuenune Ha Python

27 [TonsiTHEe ¥ BUBI MAILIMHHOTO O0y4YEHUS 1
28 AHanu3s u BU3yanusanus AaHHeIX Ha Python (moBTropenue) 1
29 bubnmorekn MammmHHOTO 00YYeHUS 1
30 JIuneliHas perpeccust 1
31 Henuneiinble 3aBUCUMOCTH 1
32 Knaccudukanus. Jloructudeckas perpeccust 1
33 JlepeBbs pelIeHU. 1
34 [IpoekT «Pemenne 3agaun KiaccupuKaImm 1
Hroro no pasneny 8

UTOrO 34

Oprasn3zannoHHO-NelarornyecKkne ycJoBus peaau3alum Kypca
Jliig peanuzanuu Kypca Ha OCHOBE MPOrpaMMbl HEOOXOIUMO HaJIM4YKE CIETYIOMNUX KOMIIOHEHTOB:




KOMIThIOTEPHOE pabouee MECTO YUuTesl, moakitoueHHoe k cetu Marepuer (Wi-Fi wm mo ka6enio),

MIPOEKIIMOHHOE 000PYAOBaHNE WIM HHTEPAKTUBHAS IOCKA C BO3MOXHOCTBIO IEMOHCTPAILIMH [TPE3EHTAIIHI];

KOMITBIOTEPHI WIM HOYTOYKH, PACTIONOKEHHbIE B KOMIIBIOTEPHOM KJlacce, Tie KaxX/abli Y4eHHK paboTaeT ¢ YCTPONHCTBOM JMO0 MHAMBUAYAIBHO, IN0OO B Mapax;
KOMITBIOTEPHI WIIM HOYTOYKH KaK y4allluXcsl, TaK U YUUTENsl TOJKHBI OBbITh Ha onepannoHHbIX cuctemax Windows/MacOS;

TUIIOBOE MpOrpaMMHOE obecrieyeHue, MNpUMeHseMoe 0011eo0pa3oBaTeIbHBIMI OpPraHU3alMsIMH, BKJIIOYAs MporpamMmy JUisi pabOThl C AJIEKTPOHHBIMU
tabnunamu MS Excel;

uHTerpupoBanHas cpena pazpadbotku (IDE) nns s3pika nporpammupoBanus Python;

e Jupyter Notebooks — cpeza pa3paboTku, 1iis 3amycka ¢aitsioB u3 matepuanoB Y MK ¢ KoMibioTepa Win U3 00Ja4HOr0 XpaHHUIHIIA.

Texuunueckue TpedoBanus k IO

I1K wim HoyTOYK Ha 6a3e OC Windows, MacOS

Cucremnsie TpeboBanusi Windows Cucremusie TpeboBanust MacOS
e OmnepanuonHnas cucrema Windows 7 wim Bellie e OmnepanuonHas cuctema MacOS X 10.10 unu Beie
e [lpomneccop Intel® Core Duo mnu anamorumunsiii ¢ yactoroit 1,5 I'Th e [Iponeccop Intel® Core Duo mnm ananormyssiii ¢ yacroroit 1,5 I'Tn mm
WIN BBIIIE BBIIIE
e 2/4 I'b omepaTMBHOW MaMsTH Ui CUCTEM MOJ yrpaBieHHeM 32/64- e 1,5 I'b omeparuBHoii mamsitu - Ilpomeccop Intel® Core Duo wnnm
outnoir Windows aHaJIOrUYHbIN ¢ yacToTo 1,5 I'T'1 niu BhIiIe
e [,5T'b oneparuBHOM MaMsITH

e Paspemenue sxpana 1024x768 nnu Oosnpie
e Hannumne nHTEpHET-COCTUHEHNUS
e Heo0OxoanMo HCIONB30BaTh aKTyalbHbIE BEPCUU OJTHOTO U3 cieayromux OpaysepoB: Edge, Chrome, Safari, Firefox, Opera

DopMbI ATTECTALMH

Bce pa3gensl npeamnonararoT BBHIOTHEHUE M 3aIIUTY MPOEKTOB. [IpoeKThl o cBOEl AMIAKTUYECKOW CYIIHOCTH HalleleHbl Ha (OPMUPOBAHHUE CIIOCOOHOCTEM,
MO3BOJISIIOMIUX 3(PPEKTUBHO IEHCTBOBATH B pealbHOM KU3HEHHOW cuTyanuu. OOnanas UMM, ydaluecss MOTYT aJanTHUPOBATHCS K H3MEHSIOIIUMCS YCIOBUSIM,
OpPUEHTHPOBATHCS B pa3HOOOPA3HBIX CUTYaIUAX, paboTaTh B KOMaH/IE.

[Ipu paboTe Haa MPOEKTOM MOSIBISIETCS MCKIIOYUTENbHAs BO3MOXHOCTh (DOPMUPOBAHUS Y YYAIIUXCS KOMIETEHTHOCTH pa3pelieHus: mpobdieM (TIOCKOJBKY
00s13aTeNTbHBIM YCIIOBUEM peaH3al[ii METO/a MPOEKTOB B IIIKOJIE SBISETCS PEUICHHE YJalUMCsi COOCTBEHHBIX MPOOIEM CpeACTBaMH MPOEKTA), a TAKKE OCBOCHUE
CH0CO00B ACSITENFHOCTH, COCTABIISIONINX KOMMYHUKATUBHYIO U HH(OPMAIIMOHHYIO KOMITETEHTHOCTH.

Kaxaplii MpoeKT MpeArnonaraeT moiay4eHne Kakoro-1mbo nmpoaykra. B mpemmaraeMpix mpoekTax 3T0 MpOrpaMMHBIN MTPOIYKT, PEIIAIOIINN Ty WU UHYIO 3a/1ady.
Ha BrInmonHeHue npoekTa mpeiaraeTcsi 0a30Boe€ KOJIMYECTBO YaCOB, OJHAKO TI0 YCMOTPEHUIO YUHUTENs, a TAK)KE€ B 3aBUCUMOCTU OT YMEHUH U MHTEpeca YIYCHHUKOB K
TEME KOJIMYECTBO YaCOB MOKET OBITh YBCIHUYCHO. KOHerTHBIe PEKOMEHOAINN JaHbI B MaTCpUaiaX IMPOCKTHBIX 3QHSITUN.

Takue mpoekThl kak «VccrnemoBanue nanHbix», «Python mius Data Science», «Pemenme 3amaum kimaccudukanum» Ha YIIYOJICHHOM YPOBHE SIBIISIFOTCS
MCXKIIPCIMETHBIMU, B OTIIMYHUEC OT MOHOIIPOCKTOB, YaACTUYHO BBIMIOJHAIOTCA BO BHECYPOYHOC BpEMA U IIOA PYKOBOJACTBOM HCCKOJIBKHX CIICHUAIMCTOB B PAa3JIMYHBIX
o0rnactax 3HaHus. Takue npoeKThl TPeOYIOT OYeHb KBATU(PHUIIMPOBAHHON KOOPIUHAIIMH CO CTOPOHBI CIIELUATNCTOB U CJIaXXEHHOW paboThl MHOTUX TBOPYECKUX TPYIII.



MeXIpeaMeTHbIe TPOCKTHl MOTYT OBITh KaK HEOOJIBIIMMHM, 3aTParvBaloONIMMH JBAa-TPU TPEAMETa, TaK W HANpaBICHHBIMH Ha PEIICHHE AOCTATOYHO CIIOKHBIX
po0sieM, TpeOYIONTUX COEPIKATeIbHON HHTErPAllM MHOTHX 00JIacTei 3HAHUSI.
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